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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3KMKEe HAa YpPOBHE OCHOBHOTO o0OIIEro o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIOXKEHHM M TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEeIbHOW MPOTPaMMBbI, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepanbHol paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanue mporpaMmbl MO (PU3MKE HampaBieHO Ha (OpMUPOBaHHE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOYYalOUIMXCS W OPTraHU3alUI0 H3YYCHHS
¢u3uKN Ha AEATENbHOCTHON OcHOBe. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpeamera B peannzauuu TpeboBanuii I'OC OO0 k
IUIAHUPYEMBIM JTUYHOCTHBIM U METAPEIMETHBIM pe3yibTaTaM 00ydeHUs, a TaKkKe
MEXIPEIMETHBIE CBSI3M E€CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB HA YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[IporpamMma 1o ¢u3Mke ycTaHaBIMBAET pacHpeeeHie yueOHOro MaTepuana
1o rojgaM oOydeHus (IO Kjlaccam), MpeajaraeT NpUMEpPHYIO MOCIeI0BAaTENIbHOCTD
U3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE PA3BUTHSA IPEIMETHOIO COJEpKaHUSA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpaMmma mo ¢usmuke pa3paboTaHa C LEIbI0 OKa3aHUS METOJUYECKOU
MOMOIUIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4eOHOMY HPEIMETY.

®u3uKa SABIAETCA CUCTEMOOOPA3YIOUIUM JUIsl €CTECTBEHHOHAYUYHBIX YU4EOHBIX
MIPEIMETOB, MOCKOJBKY (PU3MUECKHE 3aKOHBI JIEXKAT B OCHOBE MIPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, acCTpOHOMUEN U (hr3ndeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBIseT Hauboyee SICHbIE
oOpa3Lbl MPUMEHEHHsI HAYYHOTO METOJa MO3HAHMS, TO €CTh CIoco0a MOJy4YEHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnHa w3 raaBHBIX 3a7a4 (U3UYECKOro 00pa30BaHUS B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (OPMUPOBAHHWU €CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
UHTepeca K HayKe y 00yJarouuxcs.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TMpEArnojaraeT OBJAJCHUE
CJIEIYIOIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTS:

* Hay4YHO OOBSCHSATH SIBJICHMUS,;

* OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

* UHTEPHPETUPOBATH JAHHBIEC U UCIIOJIH30BATh HAYUHbIE JOKA3aTEIbCTBA
JUTSl IOJTyY€HUS BBIBOJIOB.

[enmu wusydenuss (uU3MKM Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenogaBaHusi ydeOHoro mnpeamera «®Pusnkay B
oOpa3oBarenbHbIX opranuzanusax Poccuiickoit ®enepanuu, pearu3yroUUux
OCHOBHBIE 00111€00pa30BaTeNbHbIC IPOrPAMMBI, YTBEPKIAEHHON pelIeHueM
Kosnernn MunuctepctBa npocsenieHust Poccuiickoit @eaepaiiuu (IpoToKo oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau nzyyenuss pusnuku:

* mpuoOpeTeHue HMHTepeca M CTPEeMJICHHsS OOYyYaromMXcsi K HAyYHOMY



U3YYCHUIO TMPHUPOIBI, PA3BUTHE WX HMHTEIUIEKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HAHUSI U (POPMUPOBAHUE
UCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTraTa HW3YYCHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKHU;
dbopMupoBaHHE TPEACTABICHUNA O POJIU (PU3MKU I PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TPEACTAaBICHU O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHATbHOMN ACATENBHOCTH, CBSI3aHHON C (PU3MKOM, MOATOTOBKA K
nanbHeneMy oOy4eHHUIO B 3TOM HaIlpaBJICHUH.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3HWKE HAa YPOBHE OCHOBHOIO
oO1iero oOpazoBaHusl 00ECIIEUYNBACTCS PEIICHUEM CIASAYIONIUX 3a1aY:

npuoOpeTeHUe 3HAHMM O JHCKPETHOM CTPOCHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN OINMUCHIBATh U OOBSICHATH (PU3MUECKHE SIBICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PELICHUS MPOCTEUIIINX PACUETHBIX 3314 C
WCITOJT30BaHUEM (DU3UICCKUX MOJICTICH, TBOPUCCKUX W MPAKTHKO-
OpHUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOIHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
JabopatopHble  pabOThl U AKCIEPUMEHTAIbHBIE HUCCIACAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MHPOpMaLUel (PU3UUECKOTO COIAEPKAHMS,
BKJIIOYAsi THPOPMAIIUIO O COBPEMEHHBIX JTIOCTHKEHUSAX (PU3UKHU, aHAIIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepamu nmpodecCHoHATBHON NeITeIbHOCTH, CBI3aHHBIMH
C ¢U3MKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (PU3UYECKOM HAYKH.

Ha usydenne ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBanus oTBoauTCs 238 "yacoB: B 7 kjacce - 68 gacoB (2 yaca B HE/IeN0), B 8
KJ1acce - 68 yacoB (2 yaca B Henento), B 9 kiacce - 102 yaca (3 gaca B HeeIo).

[Ipennaraemepiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OMBITOB HOCUT PEKOMEHIATEIbHBIM XapaKTep, YUUTENb JellaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HMHAMBUAYAIBHBIX OCOOEHHOCTEM
oOy4Jaronmxcs, CIUCKa SKCIEPUMEHTANIbHBIX 3aJaHul, MpeajiaraéMblX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOT'0 3K3aMeHa Mo (pusuke.

TKIIACC

Pa3znes 1. ®u3uka u e€ posib B MO3HAHUM OKPYKAKOIIEr0 MUPA.

®usuka - Hayka o npupone. SBieHus npuponpl. dOuszndeckue SBICHUSA:
MEXAHUYECKHUE, TEIIOBBIE, IEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.



Ouznueckre BenuuuHbl. M3mepenue ¢uzmyeckux BenuuuH. Duzndeckue
npubopsl. [lorpenHocts u3mMepeHuil. MexxayHapoaHasi CUCTeEMa €IMHHII.

Kak ¢wusuka u japyrue ecTecTBEHHbIE HAyKH HM3y4alOT MPHUPOAY.
EcTecTBeHHOHAy4YHBI METOJ TMO3HAHMS: HAOJIOJEHHE, IMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OObICHEHHE
HaOmoaaemMoro siieHus. Onucanue GU3NUecKuX SIBICHHUMN ¢ MOMOIIbIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIUIOBbIC, JJICKTPUUYECKUE, MArHUTHBIE, CBETOBbBIC

SIBJICHUSL.
2. duznyeckue NpubOpsl U Mpolieaypa MPsSIMbIX U3MEPEHUN aHAJIOTOBBIM U
U(GPOBBIM IPUOOPOM.
Jlabopamopnwie pabomul u onvimol.
Omnpenenenue 1EHbI IeEHUs IIKaIbl U3MEPUTEIBHOTO MPUOOpa.
N3mepeHune paccTosaHUil.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepenue Temneparypbl Py MOMOIIIH KUIKOCTHOTO TEPMOMETPA U IaTUYMKA
TEeMIIepaTyphl.
[IpoBeneHne uccneqoBaHUs MO MPOBEPKE THIOTE3bl: NAIBHOCTh MOJIETA
IapuKa, MyImEeHHOT0 TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OO0JIbIIE BHICOTA
mycKa.

Paszpnes 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BELECTBA.

CtpoeHue BelIecTBa: aTOMbl W MOJIEKYJIbl, UX pa3mepbl. OIbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTRA.

JIBikeHre dacTtul BemiectBa. CBsI3b CKOPOCTH JBMXKCHHUS YaCTHI[ C
temrneparypoii. bpoyHoBckoe nBmxkenue, auddysus. BzaumomelicTBHE YacTHIl
BEII[ECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHHE Ta30B, KUAKOCTEU U TBEPIBIX
(KpUCTAITMYECKUX) Tesl. B3auMOCBsI3b MEXIy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbBIX COCTOSIHUSX U MX aTOMHOMOJEKYJISIpPHbIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHoBckoro aBuxenus. Habmonenue nuddyszun.

2. HabGmonenue siBJaeHUH, OOBSICHSIIOMUXCS TPUTSHKEHUEM WIIH OTTAIKUBAHUEM

YaCTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. Ouenka quaMeTpa aToMa METOJIOM PSZIOB (C UCTIOIb30BaHuEM (poTorpaduii).

2. OnbIThI 10 HAOJIIOAEHUIO TETJIOBOTO PACIIMPEHHUS Ta30B.

3. OmbITh IO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO IPUTSKCHHUSL.

Pa3nen 3. JIBuikeHue U B3auMo/ielcTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBHXKCHUE.
Cxopoctb. CpenHssi CKOPOCTh MpH HEPABHOMEPHOM JBUKEHUU. Pacué€r mytu u
BPEMEHU JBUKCHUS.

abrwnE

o



SIBnenne mHepuuu. 3akOH HMHepuUMH. B3aumopneicTBHe Tesl Kak IPUYHMHA
U3MEHEHUSI CKOPOCTM JBM)KEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InotHOCTE BemecTBa. CBs3b INIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuita Kak XapakTepuCTHKa B3auMoaeucTBus Ten. Cuila yrpyrocTd U 3aKOH
['yka. M3MepeHne cuibl ¢ MOMOLIBIO JHUHAMOMETpA. SIBIIEHWE TATOTEHUS U CHJIA
TsokecTd. CHila TSHKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Crnoxenue
CWJI, HAIIpaBJIEHHBIX IO OJHOM npsiMoi. PaBHoxelcTByromas cuia. Cuna TpeHHs.
TpeHne CKOJNIb)KEHHA M TpeHUue TNokos. TpeHue B MNpUPOJE U TEXHHKE.
Hemoncmpauuu.

Habnronenne MEXaHM4eCKOro IBUKEHHUS TENa.
N3mepenne cKkopoCTH NPSIMOIUHEHHOTO ABUKEHUS.
Habmnroienue siBlneHus HHEPLUH.
HabmtoieHue u3MeHeHus: CKOpoCTH IIPU B3aUMOJICHCTBUU TEII.
CpaBHEHHE Macc 10 B3aUMOJICHCTBHIO TEIL.
. Cio>xeHue CHil, HalPaBJICHHBIX 110 OJHOW IPSIMOIA.
JIaﬁopamoprte pabomul u onvimol.
1. Omnpenenenue CKOPOCTU PaBHOMEPHOTO JBUKEHMS (IIapUKa B AKUAKOCTH,
MO/JIEH 3JIEKTPUYECKOTO aBTOMOOMJIS M TaK Jlajee).
2. Ompenenenue cpeHe CKOPOCTH CKOJIbKEHUS OpyCcKa Wi MIapHuKa 1Mo
HaKJIOHHOW INIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPJIOTO TeNa.
OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh pacTsKeHUs (Jieopmanun)
MPY>KUHBI OT MPUIIOKEHHOMN CHJIBI.
5. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHUS OT
BEcCa Teja M XapakTepa CONPUKACAIOIINXCS ITOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, KMIAKOCTEN M ra30B.

Hasnenne. CiocoObl yMEHbIIEHUS U yBEIMUEHUS NaBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIEHHs raza oT oObéMma, TemrepaTypsl. [lepenada naBieHus
TBEPABIMHU TEJIAMM, JKUIKOCTAMH M rasamu. 3akoH Ilackama. [IHeBMaTmueckune
MalIMHbl. 3aBUCUMOCTh JaBJICHMS >KMJIKOCTH OT TayOuHbL. ['mapocrarnyeckuil
napajokc. Coobmatoruecs cocynsl. ['uapaBanueckie MeXaHU3MBbl.

AtMocdepa 3emiin u atmocdepHoe AaBiaeHue. [IpuyuHbl CyliecTBOBaHUS
Bo3aymHONH oOonouku 3emuu. Onbit Toppuuennu. M3mepenue armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOCHEPHOTO TaBJICHHUS.

JlelicTBHE )KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TeJO0. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Jemoncmpayuu.

1. 3aBUCHMOCTB AaBJEHUA ra3a OT TEMIEPATYPHI.

2. llepenaua gaBieHUs KUAKOCTHIO U Ta30M.

3. Coolmiaromuecs cocyabl.

4. I'mapaBinyeckuii mpecc.

okowdE
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[IposiBinenue nelcTBusi aTMOCHEPHOTO JABICHUS.

6. 3aBUCHMOCTH BBITAJIKUBAIOIIEH CUITBI OT 00BbEMA MOTPYKEHHOM YaCTH Tea

U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOUIEH CHIIBI BECY BBITECHEHHOM KUIAKOCTH.

8. YcroBue miuaBaHus TeN: IJIaBaHUE WK MOTPYKEHUE Tel B 3aBUCUMOCTHU OT
COOTHOIICHHS TUIOTHOCTEH Tela U )KUJIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpyKEHHOMU B

AKUJKOCTh YaCTH TeJla.

~

2. OmpeneneHre BRITATKUBAIONICH CHIIBI, IEHCTBYIOMIEH Ha TEJIO, IOTPYKEHHOE B

KUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BHITATKMBAIOIIEH CHIIBI, ICUCTBYIOIICH Ha TEIO
B KUJKOCTH, OT MaccChl TeJa.

4. OnpITbl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKUBAIOIIECH CHIIBI,
JEHCTBYIOIIEH HA TEJIO B KUAKOCTH, OT 00bEMa OTPYKEHHOM B KUAKOCTD
YaCTHU TeJa U OT INIOTHOCTHU KUIAKOCTH.

5. KoHcTpynpoBaHue apeomMeTpa Wi KOHCTPYUPOBAHUE JIOJKHU U OTIPEICIICHHE €€

rpy30H0ABEMHOCTH.

Pa3zpnes S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas padota. MOIIHOCTb.

[IpocTtbie MexaHW3MbI: pblyar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IIpaBumio
paBHOBecus priuara. [I[puMeHeHne npaBuiia paBHOBECHUS pblyara K 0JIOKY.
«3onotoe nmpasuiio» Mmexanuku. KII/] npocteix mexanu3moB. [IpocTsie MexaHU3MBI
B OBITY U TEXHHUKE.

Mexannueckass »dHeprus. KuHernueckas W NOTEHIMAIbHAs JHEPIUS.
[IpeBpailieHre OTHOTO BHIa MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPaHEHUS
DHEPIUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue pabOTHI CUIIbI TPEHUS IPU PABHOMEPHOM JBUKEHHUH TeJla 110

TOPU30HTAIBHOM ITOBEPXHOCTH.

2. VccnenoBanue yclioBU paBHOBECHS phlyara.

3. Uzmepenue K1/l HaKIOHHOM TIOCKOCTH.

4. V3yyeHue 3aKOHA COXPAaHEHHSI MEXaHUYECKON YHEPTHUU.

7 KJIACC

Pa3nea 6. TenioBLIe ABJIEHUS.

OCHOBHBIE TOJIOKEHUSA MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOCHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Monenn TBEPAOro, JKUAKOTO U Ta3000pa3HOro0 COCTOSHUN BEIECTBa.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUM MOJIEKYJIPHO-KUHETUYECKOU TEOPHH.



CmaunBaHME U KallWUISIPHBIE SIBJICHUS. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yactull. BuyTpenHsas »sHeprus. CnocoObl HM3MEHEHUsT BHYTPEHHEH DSHEpruu:
TeIIonepeaaya U COBEpLICHUE paboTHI. Bunsl TEIJIONEPEAAUHN:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEHHE.

KonuyecTBo TemnoThl. YaenbHas TEIJIOEMKOCTh BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lnaBienwe wu
OTBEPJICBAHME KPUCTAUNIMYECKHX BEHIECTB. YJelbHAas TEIUIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konaeHcamus. Mcmapenme. Kumenwe. YnaenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(HEpHOro
JABJICHUS.

BrnaxnocTts BO3myXa.

DHeprus ToIMBa. Y IeJibHas TEIJI0Ta CTOPaHUs.

[Ipuniuner pabotel TeruoBbix aABurareneid KIIJ[ TermoBoro aBuratens.
TernnoBble ABUTATENN U 3aIIUTA OKPYKAIOIIECH CpEbl.

3aKOH COXpaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MTPOLECCAX.

Jlemoncmpayuu.

Ha6nronenue 6poyHOBCKOTO JIBHIKECHHUSI.

Ha6mronenue nuddysun.

HaOnronenue siBieHU CMauyMBaHUS U KaMWJUIAPHBIX SIBIICHUM.
HaGnronenue TemioBoro paciiupeHus Tedi.

N3MmeHenue naBiaeHus raza npu U3MEHEHUU 00bEMa U HarpeBaHWUU UITH
OXJIQXKICHHH.

[TpaBuiia u3MepeHus: TEMIIEPATYPHI.

Bunae! Termonepenaun.

OxJtaxkieHue pu COBEPIIICHUH pabOTHI.

. HarpeBanwue npu coBepiieHnH padOThl BHEITHUMU CHUIIAMH.

10 CpaBHeHUE TEITOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. HaGnroneHnue KumeHus.

12. HaGntoneHue nocTossHCTBA TEMITEpaTyphl MPHU TIJIaBJICHUH.

13. Mozaenu TEeIUIOBEIX JIBUTATEIIEH.

Jlabopamopnwie pabomuel u onvimol.

1. OnbITeI IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHHUS.
2. OnpIThl IO BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM MJIM caxapa.

agbrwnE
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3. OmnbIThI 110 HAOJIOIEHUIO TETNIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEN U TBEPABIX

TEJ.
Onpenenenue qaBleHNUs BO3IyXa B 0ajJIOHE MINPUIIA.

o B

HArpEBAHUS UJIW OXJIAXKICHUS.

6. IIpoBepka rumoTe3sl JMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUECKON TPYOKE OT TEMIIEPATYPHI.

/. HaGmronenne n3MeHeHUs BHYTPEHHEN YHEPTUHU Tela B pe3yIbTaTe
TEeTIonepe a4y U paboThl BHEITHUX CHJI.

OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3yXa OT €ro o0bEMa u



8. UccienoBanue siBlIeHHUS TEMI000MEHA MPU CMEIIMBAHUK XOJIOIHON U
ropsiYeu BOJIBI.

9. Ol'[peI[eJICHI/IC KOJIMYCCTBA TCIJIOTHI, ITIOJIYUYCHHOI'O BOI[OI‘/Il IIpu TETJI000MEHE C

HarpeThiM METAJUIMYECKUM LIWJIUHIPOM.

10. Onpenenenuie yaenabHON TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca ucrapeHus.

12. Onpenenenne OTHOCUTENBHOM BIAXXHOCTH BO3yXa.

13. Onpenenenue yneabHON TEIUIOTHI TUTABIICHUS JIbJIA.

Pa3nen 7. JaekTpruyecKue U MATHUTHbIE SIBJICHUS.

Onextpuzanus Ted. J(Ba pojaa 3JeKTpUYECKUX 3apsAnoB. B3ammopeiicTBue
3apsOKEHHBIX Tell. 3akoH KynoHa (3aBUCHMMOCTH  CHJIBI  B3aMMOJEHCTBHS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€IIaMU).

Onextpuyeckoe mnosie. Hanpsok€HHOCTB 3nekTpuueckoro mois. I[IpuHuun
CYIEPIO3UILIMU HNEKTPUUECKUX MM0JIeH (Ha KAaUeCTBEHHOM YPOBHE).

Hocurenu 31eKTpUYeCcKUX 3apsiioB. DJIEMEHTApPHBIA AJIEKTPUYECKUI 3apsia.
Crpoenne aroma. IIpoBOAHMKM W JHMIJNEKTPUKH. 3aKOH  COXPAHEHHUS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUS JJIEKTPUYECKOTO TOKA.
WICTOYHUKH MOCTOSHHOrO TOKa. JIeHCTBUSI 3IEKTPUYECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX U T'a3ax.

Onektpudeckass nenb. Cuna  TOKa.  DJIEKTPUYECKOE  HAIPSKECHUE.
ConpoTuBIE€HHE TPOBOJHMKA. Y AEIBHOE CONMPOTHUBIICHHE BelIeCcTBA. 3akoH OMma
115 yyacTka nen. [locneqoBarenpHoe U apauieibHOE COEUHEHNE TPOBOAHUKOB.

Pabota u MOMHOCTH 3yIeKTpHueckoro Toka. 3akoH Jxoyns-Jlenua.
DNEeKTPUYECKHUE LENU U MOTPEOUTETN dIEKTPUUIECKOi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHble  MarHuThl. B3auMonencTBHE MOCTOSHHBIX MAarHuTOB.
MarauTtHoe nosie. MaraHuTHOE noJie 3eMJIM U €ro 3Ha4eHME JUIsl )KU3HHU Ha 3eMIIe.
Oneir  Opcrega. MarHuTHoe 1MoJ€  3JEKTpUYECKOro Toka. I[IpuMeHnenue
AJIEKTPOMArHUTOB B TEXHUKE. [[eicTBME MArHUTHOTO MOJIS1 HA POBOJHUK C TOKOM.
DNEeKTpOABUIaTENb IOCTOSIHHONO TOKa. MCIonb30BaHME >3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPONUCTBAX U Ha TPAHCHIOPTE.

OnbiTel Papajes. SABieHUe IEKTPOMarHuTHOM uHaykuuu. [Ipasuno Jlenna.
Onektporeneparop. CrocoObl OTyYeHUsI AJIEKTPUYECKON  DHEPrumu.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.

JIBa poJia JIeKTPUUECKUX 3aps/I0B U B3aUMOJICHCTBHE 3apsHKEHHBIX TEll.
YCTpOUCTBO U IEUCTBUE NEKTPOCKOTA.

DneKTpocTaTH4eCcKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsA0B.

[IpOBOIHUKH U AUBIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO ITOJIS.

NogakowdE



8.
9.

10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,

25,

M CcTOYHHKH TTIOCTOSTHHOTO TOKA.
JlerCcTBUSI 3JIEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUIKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIEPMETPOM.

N3MepeHune 2eKTPUYECKOTO HAIPSIKEHUST BOJIbTMETPOM.

Peocrar n MmarasuH cOnpoTUBIICHUN.

BzaumojeiicTBr€e MMOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3AECICHUS MTOJOCOB MATHUTA.
MoennpoBaHre€ MAarHUTHBIX MOJIEA MOCTOSIHHBIX MATHUTOB.
OmneIT Opcrena.

MarauTHoe 1oJjie Toka. DJICKTPOMArHHUT.

JlercTBME MarHUTHOTO TI0JIA HA MMPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

OnbiTel Dapajnes.

3aBUCUMOCTh HAamNpaBJICHUST MHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
BO3HUKHOBCHHSI.

DJIEKTPOreHepaTop MOCTOSIHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.

A
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9.

10.
11.

12.

13.
14,

OnpITel 1O HAONIOJEHUIO DJICKTPU3ALMHM TEJI UWHIAYKIMEHW U Mpu
CONIPUKOCHOBEHUH.

HUccnenoBanne JEUCTBHUS DIIEKTPUYECKOTO TMOJ HA TMPOBOJHHUKHA U
JTUJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKOMN 1IETIH MOCTOSHHOTO TOKA.
N3mepeHue U peryJupoBaHUe CUIIbI TOKA.

N3mepeHune U peryJupoBaHue HANIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYILIETO Y€pe3 PE3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro JUIMHBI, IUIOIIAJA MONEPEYHOTO
CEUYCHHS M MaTepuaa.

[IpoBepka mpaBwiia CIOXKEHHUS HANPSHKEHUW TIPU  TMOCIEI0BATEILHOM
COCMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJis CWJIBl TOKa TPH TMapauieIbHOM COEAUHEHUU
PE3UCTOPOB.

Omnpenenenue padoThI AIEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  DJIGKTPUUECKOTO TOKAa, BBIJCISEMON Ha
pe3ucTope.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UIYIIETO 4Y€pe3 JIAMIOYKY, OT
HANpsKECHUS HA HEH.

Onpenenenue KIIJ[ nHarpeBarens.

UccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.



15.M3yyeHne MarHuTHOTO MOJISI TOCTOSIHHBIX MArHUTOB MPU UX 00bEIMHEHUN
U pa3JIeIICHUN.

16.WccnenoBanue 1eWCTBUS SJIEKTPUUYECKOTO TOKa HA MArHUTHYIO CTPETIKY.

17.0mbIThl, JEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHJIBI  B3aUMOJICHCTBHUS
KATyIIKM C TOKOM M MarHuTa OT CHJIbl TOKa M HAallpaBJICHHS TOKAa B
KATYIIKE.

18. N3y4eHue AecTBHUSI MATHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

19. KonctpyunpoBanue u u3ydeHue paboTsl AIEKTPOIBUTATEIS.

20. Usmepenue KI1/] anexkTpoaBuratenbHOM YCTAHOBKH.

21.0nBITBI TIO0 MCCIEOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW WHAYKIIHU:

WCCIIEIOBAHNE W3MEHEHUN 3HAYEHUS W HANPABJICHUS WHIYKIMOHHOTO
TOKa.
8 KJIACC

Pa3nen 8. MexaHnuyeckue siBJIeHHSA.

Mexanuueckoe JBWKeHHE. MarepuanbHas Touka. Cucrema orTcyéra.
OTHOCHUTEIBHOCTh MEXAHMYECKOrO JBIKEHUSA. PaBHOMEpPHOE HPSIMOJMHEHHOE
nBrxeHne. HepaBHoMepHOE NpsMoiInHEHOE nBMKeHHE. CpenHssi 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

VYckopenue. PaBHOyCKOpeHHOE TMpsiMOJiMHEHHOe JBukeHue. (CBoOomHOE
nagenue. OnbeITel [ amuies.

PaBHOMepHOE ABMXKEHUE O OKpYXHOCTU. [lepmon u yacTora oOpaiieHus.
JIuneiHas u yrioBasi CKOpocTH. LIeHTpoCcTpeMUTEbHOE YCKOPEHHUE.

IlepBsiii 3axk0H HproToHa. BTopon 3akon Herotona. Tpernii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHusi: cuia TPEHUs CKOJIbKEHUS, Cuja
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TsHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUSA. Y CKOpEHHE CBOOOIHOTO
nageHus. Jlwxenue ruraner Bokpyr Comnma. IlepBas kocMuyeckas CKOpPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue marepuanbHOM TOUKU. AOCONIOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTH.

Nmnynsc Tena. M3meHenne nmmysbca. UMIyabC chiibl. 3aKOH COXpPaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOIIHOCTh. PaboTa cuil TSKECTH, YHPYTrOCTH,
TpeHusi. CBA3b 3HEPruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus cxaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS MEXaHMYECKOMN
DHEPIUH.

Jemoncmpayuu.

1. HaGmroneHrne MEXaHUYeCKOTO JIBUKEHUS TeJla OTHOCUTENLHO Pa3HbIX Tell

OTCYETA.
2. CpaBHEHHME TIyTe W TPACKTOPHUM JBMKEHHUS OJHOTO U TOTO K€ Teja
OTHOCHUTENBHO Pa3HbIX TEJI OTCYETA.



N3mepenne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUSI.
HccnenoBanue npru3HaKoB paBHOYCKOPEHHOTO JBUKEHUSI.

HaGnronenue aBu>XeHUs Tesa 1Mo OKPYKHOCTH.

Ha6nronenue MexaHMuecKuX SBJICHUM, TPOUCXOSIIIUX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO
KaOuHeTa QU3UKH.

/. 3aBUCUMOCTb YCKOPEHHS Tejla OT Macchl Teja U JACHCTBYIOLIEH HAa HEro
CHUJIBI.

8. HaGnrogeHue paBeHCTBA CHIT IPU B3aMMOICHCTBHUH TEJI.

9. M3meHenue Beca Teia Mpu YCKOPEHHOM JIBHKEHUU.

10.Ilepenava ummynbca Ipy B3aUMOICHCTBUH TE.

11.TIpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICHCTBUU TEIL.

12.CoxpaHeHue UMITyJIbCca IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

13.Coxpanenue uMItysibca Ipyu aOCOIIOTHO YIPYTrOM B3aUMOACHCTBUU.

14.HabmroneHue peakTUBHOTO JIBHXKCHUS.

15.CoxpaHeHre MEXaHUYECKOM 3HEPTUU IPU CBOOOIHOM NaJACHUU.

16.CoxpaHeHrie MEXaHMUECKON YHEPTUH MIPH IBUKEHUU TeJla MO/ 1eHCTBUEM
IPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa AJig pa3roHa M JajdbHEHIIEro paBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKH.

2. OmnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHUSI OpyCKa WU JIBUKEHUS
[IAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmpeneneHre yCKOpPEHHUsl Tela MpPU PABHOYCKOPEHHOM JBUKEHUU I10
HaKJIOHHOW INIOCKOCTH.

4. HccnenoBaHue 3aBUCHMOCTH IYTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

5. IlpoBepka ruMoTe3bl: €CAM MpPU PaBHOYCKOPEHHOM JIBI)KEHUHU 0e€3
HAa4aJIbHOM CKOPOCTH ITyTH OTHOCSTCS KaK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIIHME MPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

6. MccnenoBaHue 3aBHCUMOCTH CHJIBI TPEHMSI CKOJBXEHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS.

Omnpenenenue kodphuiieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUIIbI TPEHUS ITPU PABHOMEPHOM JIBUKEHUH TeJa MO
TOPU30HTAIILHOM ITOBEPXHOCTH.

10. Onpeznenennie paboThl CHIIBI YIIPYTOCTH NIPH MOABEME TPYy3a C UCIIOIb30BAHUEM
HEMOJIBMXKHOTO U MOABUKHOTO OJIOKOB.

11. V3ydeHue 3aKOHA COXPAHEHUS YJHEPTUU.

Pa3znen 9. Mexannuyeckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOAHUM: TTEPHOJI,

4acToTa, aMIUIMTy1a. MaTteMaTudecKuid U NPy KUHHBIA MasTHUKU. [IpeBpaiienne
SHEPrUH MPHU KOJIeOATETHHOM JBUKCHHH.

ook ow



3aryxatouue — kosiebaHus.  BbeIHyKneHHble — KoneOaHusi.  Pe3onanc.
Mexannueckue BoOJHBL. (CBoOMCTBa MEXaHMYECKHMX BOJH. lIpomonbHble U
MONEpeYHble BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpacnpOCTPaHEHHS.
MexaHnuecKkue BOJHBI B TBEPAOM TENE, CEICMUYECKUE BOIHBI.
3Byk. I'pomMKkoCTh 3Byka M BbhicOTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIbTPa3BYK.
Jemoncmpayuu.
Habmonenue konebanuii Tl Mo JeHCTBUEM CHITBI TSXKECTH U CHITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
HaGnronenue BRIHYKIECHHBIX KOJICOAHMI B pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJH (HA MOJEIHN).
HaOnronenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHI pE30HAHC.
JIaﬁopamoprte pabomul u onvimol.
1. OnpeneneHue 4acTOTHI U NEPUOIA KOJICOAHUI MAaTEMAaTHYECKOTO MasTHUKA.
2. OnpeneneHue 4acTOThI U Meproia KoJieOaHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KoieOaHUii MOABEIIEHHOTO K HUTH TPpy3a
OT JIJIMHBI HUTH.

4. UccnenoBaHue 3aBUCUMOCTHU TIEPHOJIa KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCUMOCTH MEpHOJia KoJieOaHUM rpy3a, MOJBEIICHHOTO K
HUTH, OT MacChl Irpy3a.

6. OnbITHI, JIEMOHCTPUPYIOIINAE 3aBUCUMOCTH TIEpHOIa KOJIeOaHU MPY>KUHHOTO
MasiTHUKA OT MacChl IPy3a U KECTKOCTU MPYKUHBI.

/. N3mepeHue ycKOpeHHsi CBOOOIHOTO MaCHUsI.

Pa3znes 10. D1eKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DIEKTPOMArHUTHOE MOJIe. DJIEKTPOMArHUTHbIE BOJIHBI. CBOICTBA 3JIEKTPOMATHUTHBIX
BOJIH. [1IKkana 3J1eKTpOMarHuTHBIX BOJIH. MCIIONb30BaHME 3JEKTPOMAarHUTHBIX BOJIH IS
COTOBOM CBSI3U.

OnekTpoMaruuTHasi npuponaa ceera. CkopocTh cBera. BoyiHOBBIE CBOMCTBA
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IOMOIIBbIO MOOMILHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas MOJCIIb CBeETAa. HUctounnkn CBeTa. [IpsiMmonuHEHOE
pacrnipoctpaHenue cBera. 3atMenust Connua u JIynel. Otpaxkenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeta. [lomHoe BHYTpeHHee
OTpakeHHEe cBeTa. lcrnonp30BaHME TIOJMHOTO BHYTPEHHErO0 OTpa)KEHUs B

oSk wdE



ONTHUYECKUX CBETOBOJAX.
Jlunza. Xon nydet B smH3e. Ontuueckas cucrema (oroamnmapara,
MHUKPOCKONIa M TeJjieckomna. [7a3 Kak onTudeckas cHcTeMa. bBiaum3opykocTe u
JaJIbHO30PKOCTb.
Paznoxenue Oemoro cBera B crnektp. Omnbitel HbioroHa. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(ncnepcus ceera.
Jemoncmpayuu.
[IpssmonuHeHOE pacCIPpOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[TonyueHnne n300pakeHUi B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
Ontuyeckui CBETOBO/I.
Xop tydeit B coOuparonieit JIMH3e.
XoJ Jiy4er B paCCEUBAIOLIEH JIMH3E.
[Tonyyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.
. Ipunmun neictBus goToarapaTa, MUKPOCKOTA U TEJIECKOIIA.
10. Mopensb rnasa.
11. Pasnoxenue 6e10ro cBeTa B CIIEKT].
12. [Monyyenue 6ey0ro cBETa MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwie pabomul u onvimol.
1. WccnenoBaHue 3aBUCUMOCTH yIJIa OTPaXKEHUsI CBETOBOTO JIyda OT yIJia MMaJICHHUS.
2. N3ydeHune XxapakTepUCTUK H300paKEHUS TIPEIMETa B INTIOCKOM 3epKalie.
3. HccnenoBanne 3aBUCHMOCTH yTJla MPEJIOMIICHHSI CBETOBOTO JTyda OT yIJia
MaJIeHUs Ha TPAHUIIE «BO3yX-CTEKIION.

4. TlonyyeHue n300pakeHUI ¢ TOMOIIBbIO COOUPAIOILEH JTUH3BI.

5. Ompenenenne POKYCHOTO PACCTOSIHUS M ONITUYECKOM CHITBI coOUparomen
JIMH3BI.

6. OmbITHI TTO Pa3IOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnbITHI O BOCHPUSITHIO IIBETA MPEAMETOB MPU UX HAOTIOICHUHN Yepe3 IBETOBbIC

bUIBTPHL.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mmanerapHas mojaens atoma. Mogenb aroma bopa.
Hcnyckanue v noryioiieHue cBera aroMoM. KBaHThl. JInHeHYaThie CIEKTPHI.

PangnoaktuBHOCTh. Asb(a, 6eTa- U ramma-uznydeHus. CTpoeHrne aTOMHOTO
anpa. HykioHHas Moxaens artoMHoro sapa. Msorombsl. PaanoaxkTuBHBIE
npeBpaieHus. [lepro monypacmanga aTOMHBIX SEP.

AnepHbie peaknuu. 3aKOHBI COXPAHEHHUs 3apsiOBOTO M MacCOBOTO YHCE.
DHeprusi CBA3M aTOMHBIX siep. CBsA3b MacChl U dHEpruu. Peaknuu cUHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SnepHas sHepreruka. JleMCTBUS PagUOAaKTHUBHBIX HW3JIYYCHUM Ha JKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3My4YeHUs U MOTJIOIIECHHUS.

CoNoak~LNE



CnekTpsl pa3IM4HbIX I'a30B.

CnekTtp Bogopoza.

HabGmronenue TpekoB B kamepe Busnbcona.

Pabora cuéTumka HOHU3UPYIONTUX U3ITYICHUH.

. Perucrpanus uznmydeHusi IpUpOJIHBIX MUHEPATIOB U MTPOJLYKTOB.
JIaﬁopamoprte pabomul u onvimol.

1. HaGnroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3ITyUYCHUSI.

Ok wn

2. VccnenoBaHue TPEKOB: U3MEPEHUE YHEPTHH YACTHIIBI IO TOPMO3HOMY IYTH (10

dororpadusim).

3. H3mMepenue paanoakTUBHOTO QOHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYIb.

[ToBTOpHUTENTEHO-0000IIAIOIINI MOAYIb PEAHA3HAYEH JIs1 CUCTEMAaTU3alun
¥ 0000111eHNS TPEIMETHOTO COJIEP>KAHUS U OIBITA AESITEIbHOCTH, IPUOOPETEHHOTO
OpU HU3YYEHUM BCETrO Kypca (U3MKH, a TaKXkKe s HOJATOTOBKH K OCHOBHOMY
rOCyJIlapCTBEHHOMY 3K3aMeHy IO (u3uke sl oOydaroluxcs, BhIOPABIIUX 3TOT
y4eOHBIN IIpeIMET.

IIpy M3yd4eHHH JaHHOTO MOJYJIS PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX O0ECIEUMBAETCS JOCTUKEHHE NMPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMuUpyeTcs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIICTOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3UUECKUE
SBJICHHS, TPUMEHSS TOJyYCHHbIE 3HAHWA, pelaTh 3aJa4d, B TOM YHCIIE
KAuECTBEHHbIE U IKCIIEPUMEHTAIbHBIE.

[TpuHIMNIMATBEHO NEATETBHOCTHBIN XapaKTep JAAHHOIO pasjesia pealn3yeTcs
32 CY€T TOro, 4ro OOy4YaroUIMecs BBINOJHAIOT 3aJaHUs, B KOTOPBIX MM
IpeJIaraeTcs:

Ha OCHOBE TIOJYYEHHBIX 3HAHUIl pAClO3HABaTh W HAYYHO OOBSCHATH
duznyeckue BJICHUS B OKPY KaIOLIEH MpUpoe U MOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHbIE METO/Ibl UCCIIETOBAHMS (PU3NUECKUX SBJICHUI, B TOM
quCcIie 1711 IPOBEPKU TMIIOTE3 U MOJIyYE€HUS TEOPETUUECKUX BBIBOJIOB; OOBICHSITH
Hay4YHbI€ OCHOBBI Hau0oJIee BaXHbBIX TOCTHKEHUI COBPEMEHHBIX TEXHOJIOT U,
HaIpuMep, MPAKTUYECKOIO UCIIOIb30BaHUS PA3JIMYHBIX ICTOYHUKOB SHEPTHH HA
OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJOB YHEPTHUU.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBILIHEI'O OBPA3OBAHUSA
N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs HANpaBICHO

Ha JOCTHKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX

pe3ynbTaToB.

B pesynbrare nzyueHus QU3MKU HA YPOBHE OCHOBHOT'O 00IIer0 00pa3oBaHUs

y obOyyatomierocs OyayT copMHpPOBaHbI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B

YacTH:

* 1) naTpHOTHYECKOT0 BOCIMTAHMS:

* - IPOSBJICHHE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSHUIO POCCUHCKOMN
duznyecKoil HayKu;

* - [IEHHOCTHOE OTHOIIEHHUE K JOCTIKEHUSAM POCCUICKUX YUEHBIX-(DH3UKOB;

* 2) rpa:kIaHCKOIr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

* - TOTOBHOCTH K aKTUBHOMY YYacCTHIO B 00CY)KJIEHUU OOIIECTBEHHO 3HAYNMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUICCKUM MPUMEHEHHEM JAOCTHKCHUI
busuKu;

* - OCO3HAaHUE BAXHOCTH MOPATBHO-ITUYECKUX TMPUHIUIIOB B JEATEIBHOCTH
YYEHOI0;

* 3)3CTeTHYECKOr0 BOCIIMTAHUA:

* - BOCIPUATHE ICTETHUECKHX KadyecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
IOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

* 4) HEHHOCTH HAYYHOI'0 NIO3HAHMS:

* - OCO3HaHME IIEHHOCTH (PU3MUYECKON HAyKM KaK MOLIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHpPA, OCHOBBI PAa3BUTHUS TEXHOJIOTMM, BaXXHEWUILIECH COCTaBIISIIOLIEH
KYJBTYPBI;

* - pa3BUTHE HAy4YHOW JIOOO3HATENBHOCTH, HHTEpEca K HCCIEN0BATEIbCKON
NEATEIIbHOCTH;

* 5) popmMupoBaHUS KYJbTYPHI 310POBbS M IMOLMOHAJIBHOI0 0JIArOMOJIyYHS:

* - OCO3HAaHME LIEHHOCTHM 0Oe30macHoro oOpa3a U3HHM B COBPEMEHHOM

TEXHOJIOTMYECKOM MHpPE, BaXXHOCTH IMpaBWwil O€30MacHOr0 TMOBEIEHUS Ha
TpaHCIIOpPTE, HA JOpOrax, ¢ 3JIEKTPUUYECKUM U TEIUIOBBIM 00OpYJOBaHUEM B
JOMAITHUX YCIOBHSIX;

* - cOpMUPOBAHHOCTH HaBBIKA PeIICKCUH, TPU3HAHUE CBOETO MpaBa Ha OIIHUOKY
Y TaKOTO K€ MpaBa y JIPyroro 4eJI0BeKa;

* ©6) TPy10BOIr0 BOCIIUTAHUS:

* - aKTHBHO€ Yy4YacTH€ B pEUICHUM MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeNbHON OpraHU3aIluy, TOPo/Ia, Kpasi) TEXHOJIOTHUECKON
COLIMAJIbHON HANPABIEHHOCTH, TPEOYIONIUX B TOM YMCIe U (PU3MUECKUX 3HAHUI,

* - MHTEpEeC K MPaKTUIECKOMY M3yUeHUIO Tpodeccrii, CBI3aHHBIX C (PU3NKOMH;

* 7) 3K0JIOrM4€CKOTr0 BOCIIUTAHMSI:

* - OpHWEHTallMs Ha TMPUMEHEHHE (PU3MYECKWX 3HAHWW ISl peIIeHHs 3a7ad B
o0JacTh OKpYXKAIoLIEH Cpeapl, TJIAaHUPOBAHUS TIOCTYNIKOB W OIIGHKH HX
BO3MOKHBIX ITOCIEACTBUN JJI1 OKPYKAIOIIEW CPEJIbI;



* - OCO3HAHME TJIOOATBPHOTO XapakTepa HKOJIOTUYECKUX MPOOJIeM U MyTed ux

pelieHus;
 8) aganTanuM K M3MEHSIOIIUMCH YCJOBHAM COUHAJIBHOW W NPUPOTHOMI
cpeasbl:

* - TOTPEOHOCTh BO B3aUMOJCHCTBUM TPHU BBIMOJHEHUH HCCICAOBAHUNA U
IIPOCKTOB (PU3MYECKOM HAMNpPaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM
APYTHUX;

* - TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTHM 4Ye€pe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

* - MOTPeOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHU, B TOM Uuciie POPMYIHPOBATH
UJIeH, TOHITHS, TUIIOTE3bI O (PU3MUYECKUX OOBEKTAX U SIBICHUAX;

* - OCO3HaHHE JNEPUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEW B 00J1aCTH
bu3uKu;

* - IUTAHUPOBAHME CBOETO PA3BUTUS B IPUOOPETEHUHN HOBBIX (PU3NUECKUX 3HAHUIA;

* - CTpEeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCTIOJIB30BaHUEM (PU3NUECKUX 3HAHUN;

* - OICHKA CBOMX JEHUCTBUM C YYETOM BIMAHMUS Ha OKPYXKAIOLIYI0 Cpeny,
BO3MO’KHBIX IJI00AJIBHBIX MOCIEICTBUM.

METANPEJMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOEHHMs mporpamMmbl Mo (PU3MKE HAa YPOBHE OCHOBHOI'O

oO1miero odpa3oBanus y obyyvaromierocs 0yayt copMupoBaHbl MeTanpeaMeTHbIe

pe3yJbTaThl, BKIIIOUAIOIIUE TIO3HABATENbHbIE YHUBEPCAJIbHbIE YUeOHbIE IEHCTBUS,

KOMMYHUKATHBHBIE  YHUBEpPCAJIbHBbIC  y4uyeOHBIE  JEHCTBUS, PETYJSITUBHBIC

yYHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE JeliCTBUS

ba3oBble jornueckmne geiicTBUs:

* BBISIBIISITH M XapaKTepU30BaTh CYIIECTBEHHBIC IPU3HAKU OOBHEKTOB (SIBJICHUN);

* YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KJIacCU(DUKAIIMHI, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,;

* BBISIBIIATH 3aKOHOMEPHOCTH U IPOTHUBOPEYUHSI B pacCMaTpUBaeMbIX (hakTax,
JTAHHBIX U HAOJIOCHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

* BBIIBJISITH NPUYMHHO-CIICICTBEHHBIE CBSI3U MPU HM3YyYEHUH (HU3HUECKUX
SIBJICHUH U TIPOILIECCOB, JI€TaTh BHIBO/IBI C UCTIOJIB30BAHUEM JIEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUHN, BBIJBUTATh THUIOTE3bI O B3aMMOCBSI3SIX
(U3UYCSCKUX BEIIMYHH,

*  CaMOCTOSITENIbHO BBIOMpATh CIIOco0 perieHns yueOHo# pusndeckoit 3aaaun
(cpaBHEHME HECKOJIbKMX BAapUAHTOB pEIIECHMs, BbIOOp Haumbosee
MOJIXOJISITIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaregbcKkue 1eHCTBUA:

*  HCTOJBH30BaTh BOMPOCHI KaK MCCIIEIOBATEILCKUM HHCTPYMEHT MTO3HAHNS;

* TIPOBOJUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUTaHY OTIBIT, HECIIOKHBIT
bu3MUEeCKUl HKCIEPUMEHT, HEOOJNbIIOE HCCle0BaHue (HU3UUECKOTO
SIBJICHUS,



OIICHWBATh HAa TPUMEHUMOCTh H JIOCTOBEPHOCTH HWH(MOPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSATEIILHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI TT0 pE3yibTaTam
POBEAEHHOTO HAOIIOICHUS, OTIbITA, UCCIIECIOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalbHEWIlee pa3BUTHE (PUIUUYECKHUX
MPOLIECCOB, a TAKXKE BBIJIBUTATh MPEIOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

HIPUMEHSTh Pa3IMYHbIC METOJIbI, HHCTPYMEHTBI U 3aIpPOChI MPH MMOUCKE H
oroope MHGpOpPMAIMKM WIM JAHHBIX C YYETOM MPEAJIOKECHHON ydeOHOM
bu3ngecKoi 3a1a4u;

aHAJIM3MPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MH(DOPMAIIHIO
Pa3IMYHBIX BUIOB U (hOPM IPEICTABIICHHS,

CaMOCTOSITCNIFHO ~ BBIOMPATh ONTUMANBbHYIO (OpMYy IPEACTaBICHUS
uHbOpMAIlMM W WUIIOCTPUPOBATh pEIIaeMble 3aJadd  HECIOKHBIMU
CXEeMaMH, JJHarpaMMaMHu, HHOU TpaduKoOi U KX KOMOMHALIASMHU.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

B XOJIe¢ OOCYXJeHHA y4eOHOro Marepualia, pe3yJIbTaToB J1a00paTOPHBIX
paboT M MPOEKTORB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI U
BBICKa3bIBaTh HJCH, HAllCJICHHBIC Ha pelIeHHe 3a7a4d U IOJJIep)KaHHe
0J1aroxenaTeIbHOCTH OOIICHHUS;

COTIOCTABJISATh CBOM CYXICHUS C CYXICHUSAMH JAPYTHX YYaCTHUKOB
Jrajora, 0OHaApPYKUBATh Pa3IMUUE U CXOACTBO TTO3UIIHI;

BBIPaKaTh CBOKO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
MyOJUYHO TPEICTABIIATh PE3YIbTaThl BBIMOJHEHHOTO (DU3UIECKOTO OTBITA
(3KCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MMOHUMATh M UCITOJIH30BaTh MPEUMYIIICCTBA KOMaHIHOW ¥ WHIUBUTyJTbHOU
paboThI IPU PEIIEHUH KOHKPETHOU (PU3MYecKOor mpoOIeMbl;

MPUHUMATh IEJIM COBMECTHOU NESITCIIBHOCTH, OPTaHU30BBIBATh JCHCTBUS
mo e JOCTHKCHHUIO: paclpeleliaTh PO, OO0CYXAaTh IPOIECCHl H
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHHS HECKOJBKHUX JIFOCH;
BBITIOJIHSITh CBOIO YacCTh pabOThI, TOCTUTAsT KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JICUCTBUS C APYTUMH YJICHAMU
KOMaH/IbI,

OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOMIMIA MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusamnus:

BBISIBJISITh MPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTYalMsIX, TPEOYIOMIMX
JUTsl petieHust (PU3NYEeCKUX 3HaHUM;

OpUEHTHUPOBAThCA B  PAJIMUHBIX MOAXOAAX NPHUHATHS  pelIeHUH
(MHAMBUAYaJIbHOE, MPUHATHE PEIICHHS B TPYyNIe, MPUHATUE pelIeHUui
IpyIIIoN);



CaMOCTOSITENIFHO COCTaBJISTh AITOPUTM pelIeHUs (PU3UUECKOi 3a7a4u UiH
IJlaHa KCCIEAOBAHUS C YY4ETOM HMMEIOLIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTyMEHTUPOBATH MPEJIaracMbI€ BApUAHTHI PELLICHUM;
7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluy U MpEeIaraTh IJIaH €€ N3MCHEHMUS;
OOBSCHATh NPUYUHBI  JOCTHKEHMSI  (HEJOCTMIKEHMs) PE3yJIbTaTOB
NESTENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTb (B TOM 4YMCJIE B XOJ BBIIOJHEHUS
(U3NYECKOTO MCCIEAOBAHHUA WM IPOEKTAa) Ha OCHOBE HOBBIX
OOCTOATENBCTB, HM3MEHUBIIMXCS CHUTYyalldd, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIINX TPYIHOCTEH;

OLIEHMBATh COOTBETCTBHE PE3YJIbTATA LIEIU U YCIOBUIM;

CTaBUTh c€051 HA MECTO APYTOro YeJIOBEKa B XO/I€ CIIOPA WM AUCKYCCHUU Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYIrOro;
MIPU3HABATh CBOE MPABO HA OLUMOKY MPH pelIeHUH (U3UUECKUX 3a]1a4 WU B
YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ MTPABO APYroro.

MHNPEAMETHBIE PE3YJIBTATDBI
K koHiry oO0ydyeHus: B 7 kiaacce npeIMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCSI YMEHUN

UCTIOJb30BaTh  MOHATHS:  (U3MUECKHUE M XUMUYECKUE  SIBJICHUS,
HaOJII0JIeHUE, HKCIEPUMEHT, MOJEJb, TMIOTE3a, €IWHULBI (U3HUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeulecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHMYECKOe JIBJKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TPACKTOPHs, pPaBHOACHCTBYIOIIAs
cuna, aedpopmarus  (yopyras, — IJlacTU4YecKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuath siBieHus (auddysus, TErIOBOe IBUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBW)XEHHE, HEPaBHOMEPHOE  JIBW)KCHHME, HHEPLHS,
B3aUMOJICHCTBUE TE€J, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCHIO
BpallleHus, epeaaya JaBaeHus TBEPABIMU TeJIaMU, KHUIKOCTIMHU U ra3aMu,
atMoc(epHOe JaBjieHHE, IJIaBaHUE TeJ, IPEBpPALICHUS MEXaHWYEeCKOU
DHEPIUHr) MO ONMCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJIECHUH B
OKpYXalollleM MHUpE, B TOM 4YHUCIE (PU3HUECKHUE SIBICHUS B MPHUPOJE:
NPUMEPBI JBMXKEHHSI C Pa3jIMYHbIMU CKOPOCTSMH B KUBOM M HEXUBOUH
npupoje, ACUCTBUE CHJIbI TPEHUS B MPUPOJIE U TEXHUKE, BIMSHUE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIaBaHUE PbIO, phlyarv B
TeJIe YeJlOBeKa, MPU 3TOM MEePEeBOUTh MPAKTUUYECKYIO 337a4y B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OTHCHIBATh U3yYEHHBIC CBOICTBA Tel U (PU3UUECKHE SBICHUS, UCIOIb3YS



buznyeckue BeInInHbI (Macca, 00bEM, IIIOTHOCTH BEILIECTBA, BPEMSI, ITyTh,
CKOPOCTb, CPEJHSs CKOPOCTh, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TEa,
cuia TpeHus, JaBieHue (TBEpAOro  Tena, SKUJIKOCTH, rasa),
BBITAJIKMBAIONIAsl CHJIa, MEXaHUYECKas padoTa, MOIIHOCTb, IJIEYO CHJIBI,
MOMEHT CWJIbl, KO3(P(UIMEHT TMOJE3HOTO JCUCTBUS MEXaHU3MOB,
KMHETHYeCKass U TOTEHIMAJIbHAs DHEPTrusi), MPU OMUCAHUU TMPABUIIBHO
TpakTOBaTh (PU3MUECKUIN CMBICT UCTIOJIB3YEMbIX BEJIMYUH, X 0003HAYEHUS
U eIUHUIIBI (PU3UYECKUX BEIUYMH, HAXOJIUThb (HDOPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIWYUHY C JIPYTUMU BEJIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3UYECKHE SIBICHUS U MPOLIECCHI,
UCIIOJIb3Ysl TIpaBuJila CJIOXEHUs CHJI (BIOJIb OJHOM MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumeza, MPaBUJIO paBHOBECHUS pblyara (0yoka),
«30JI0TOE€ TPaBUJIO» MEXAHHUKH, 3aKOH COXPAHEHHS MEXaHWYECKON
DHEPruM, MNpU ITOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKHUE SIBJICHUS, ITPOLIECCH K CBOMCTBA TEJI, B TOM YUCJIE U
B KOHTEKCTE CUTYalllil MPAKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBISBIISTh
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH O0BACHEHUE U3 1-2 JTOrMuecKux
IaroB ¢ OHOpod Ha 1-2 M3yuEHHBIX CBOMCTBA (DU3MUECKUX SIBJICHUI,
($u3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3aAaud B 1-2 JeWCTBUS, MCHOJIB3YS 3aKOHBI U
dopMyIibl, cBsi3bIBaOLIME (DU3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIH3a
YCIJIOBHS 3a/1a4y 3aMMChIBATh KPATKOE YCIOBHE, MOACTABIATH (PU3NYECKUE
BEJMYUHBI B (OPMYJIbI M TNPOBOAUTH PACUEThl, HAXOAUThH CIPABOYHbIE
JTaHHBIE, HEOOXOAUMBIE NJIsl PEIICHUS 3a]a4, OLEHUBATh PEATUCTUUHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEMIUTh MpPU [OMOIIH
(U3MYECKUX METOJIOB, B OTMIMCAHUM HCCIIEIOBAHUS BBIIECIATH POBEPSIEMOE
NpEeANnosoKeHne  (TUIoOTe3y),  pa3auyarb W UHTEPHPETHPOBATH
MOJIYYCHHBIN Pe3yJIbTaT, HAXOUTh OLTUOKHY B XOJI€ OMBITA, J€JIaTh BHIBOIBI
IO €r0 pe3yJbpTaTaM;

MIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (DU3UUECKUX SIBJICHUHN WA
(bu3MYEeCKUX CBOWCTB TEI: (bopMyIMpPOBATH MPOBEPSIEMBIC
IPEIOJIOKEHNs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYy10BaHMS,
3aMMChIBATh XOJ ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBINIOJIHATDh TPSMbIE W3MEPEHMsI PACCTOSHUSA, BPEMEHM, MacChl Tela,
o0béMa, CUJIBl M TEMIEpPaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
nU(POBBIX MPUOOPOB, 3aNMUCHIBATH TOKa3aHUS NPUOOPOB € YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MIPOBOJIMTH HUCCIICIOBAHUE 3aBUCUMOCTH OJHOM (hU3UYECKON BETUYUHBI OT
JIPYrol € HCIHOJb30BAHUEM MPSAMBIX H3MEPEHHH (3aBUCUMOCTH MYTH
PaBHOMEPHO JIBHXKYLIETOCS TEJIa OT BPEMEHH JIBH>KEHHUS T€Ja, CUIIbl TPEHUS



CKOJIbKEHHUSI OT Beca Teja, KauecTBa OOpabOTKM MOBEPXHOCTEH Tel U
HE3aBHCHMOCTH CHJIBI TPEHUS OT ILJIOMIAJAN CONPUKOCHOBEHUS TEJ, CHIIBI
yIPYTrOCTH OT yAJMHEHHs MPYKUHBI, BHITAJIKUBAIONIEH CHUIIBI OT 00BEMaA
NOTpyXKEHHON YacTH Tella M OT IJIOTHOCTH XKHUAKOCTH, €€ HEe3aBUCUMOCTH
OT TUIOTHOCTH TeJia, OT TITyOWHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBHMA
TUTAaBaHMSI TEJl, YCIOBHI PaBHOBECHs pbhluara W OJOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUHM y4e€OHOTO HCCJICNOBAaHUS, COOWpaTh YCTAHOBKY W
BBITIOJHATh W3MEPEHHS, CIEAys NpPEIIOKEHHOMY IUTaHy, (UKCHpPOBAThH
PE3YNIbTaTHI MOJIYICHHOHN 3aBUCUMOCTH (DU3MUECKUX BEIIMYUH B BUJIC
TIPEIIOKEHHBIX TaOIUIl U TPadUKOB, AeTaTh BBIBOJBI IO PE3yIbTaTaM
UCCIIEIOBAHMS,

IPOBOANTH KOCBEHHBIC H3MEpEeHHs (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOTO TeENa, CHIIA TPEHUS CKOJBXKEHHUS,
JIaBJICHHUE BO3/1yXa, BRITAIKUBAIOIIAS CHJIa, IEHCTBYIOIIAs Ha TIOTPYKEHHOE
B OKUAKOCTh TeNO, KOIPQPUIMEHT TMOJE3HOTO JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CIEIysl NPEIIOKCHHON HHCTPYKIMHU: TPU BBINOJHECHUH
U3MEpPEHU COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY M BBIUHCIATH
3HaYEHUE UCKOMOU BEJIMYUHBL;

COOJII0/1aTh MpaBUiIa TEXHUKU OE€30M1aCHOCTHU MU paboTe ¢ 1a00paTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh MPUHIUIBI AEUCTBUS MPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BECHI, TEPMOMETpP, IWHAMOMETpP, COOOIIAOIIUEcS COCYyIbl, OapoMmeTp,
phIyar, NOJABUKHBIN U HEMOJBMKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh MPUHIMUIBI  JEHCTBUS HM3yUYEHHBIX TMPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH Ha WX oOmucaHusi (B TOM YHCIE:
MOJIINITHAKK, YCTPOWCTBO BOJONPOBOJAA, THAPABIMYECKUN Tpecc,
MaHOMETp, BRICOTOMED, TOPIIHEBOH HACOC, APEOMET)), UCMOIB3YS 3HAHUS
0 CBOMCTBAX (PM3MUECKUX SBICHUI U HEOOXOAUMBIE (PU3NUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  HpUMEpbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOr0 HCHOJIb30BaHUS (PM3MUECKUX 3HAHUI B IOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHrs 0€30MacHOCTH NP OOpaIlleHu! ¢ MpudopaMu 1
TEXHUUYECKUMHU YCTPONHCTBAMU, COXPAaHEHUS 3JOPOBBS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPY KaIOILEel cpefe;

OCYIIECTBISITh OTOOp HCTOYHUKOB uHGopManuu B HWHTepHere B
COOTBETCTBHUH C 33/IaHHBIM MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS
3HaHUW © TYTEM CpaBHEHHUS pPAa3jMYHBIX WMCTOYHUKOB BBIICIATH
uHPOpPMAIIMIO, KOTOpas SIBISAETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEOCTOBEPHOM;

UCTIONb30BaTh MPH BBIMIOJIHEHUW yUEOHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
auTepaTypy GU3MUECKOTO COACPKaHMs, CIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetu MHTepHeT, BiameTh mnpuéMaMU KOHCIEKTUPOBAHUSA TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCbMEHHBIE W YCTHBIE COOOIICHMS Ha
OCHOBE 2-3 HCTOYHUKOB MHQOpMAIMH (U3MUECKOTO COAEPKAHUS, B TOM
yucie myOJuYHO J1eJ1aTh KpaTKUE COOOIIEHHSI O PE3yJIbTaTax MPOEKTOB HIIN
y4€OHBIX HCCIEAOBAaHUM, IPY TOM I'PaMOTHO UCIOJIb30BaTh

U3YYEHHBIN MOHATUIHBIN anmnapat Kypca GU3UKH, COIPOBOXKIATh
BBICTYIICHUE ITPE3CHTALNEH;

IOpU BBINOJHEHUH Y4YEOHBIX IPOEKTOB M MCCIEAOBAHUN PpACIPENEIATH
00513aHHOCTH B TpyIIE B COOTBETCTBMM C IIOCTaBJICHHBIMU 3a/ayami,
CIICIUTH 3a BBIIOJHECHWEM IUIAaHA JEHCTBHM, AaJE€KBAaTHO OLICHUBATh
COOCTBEHHBIH  BKJAJ B  JEATEIBHOCTh  TIPYIIBl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIHX.

K koHiy 00yueHus: B 8 kiacce npeaMeTHble pe3yabTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHHE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSIHUSI BEIIECTBA, KPUCTAIMYECKUE U
amop(HbIE Te€Na, HACHIIIEHHBIA W HEHACBHIIICHHBIA TMap, BIIAXKHOCTh
BO3/lyXa, TEMIEpaTypa, BHYTPEHHSAsS DJHEpPrus, TEIUIOBOM JBUTATEllb,
AJIEMEHTAPHBIN 3JIEKTPUYECKHUN 3apsJl, JJIEKTPUUECKOE T0JIE, IPOBOAHUKA
U AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUUYECKUI TOK, MATHUTHOE T10JIE;
pa3nuyaTth SBJIECHUS (TEIUIOBOE PACIIMPEHHE M CXKaTue, TeIulonepenaya,
TEIJIOBOE PABHOBECUE, CMAYMBAHME, KAWJUISIPHBIC SIBJICHUS, HCIApEHHUE,
KOHJICHCAllMs, IUIABJICHHE, KpUCTaUIM3anus (OTBEpAECBaHME), KUIICHUE,
Terionepeaaya (TEerIOnpOBOAHOCTb, KOHBEKIMS, U3ITy4YEHHE),
ANEKTPU3aLUs Tell, B3aUMOJECHCTBUE 3apsi/IOB, ACUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKAaHHE, B3aMMOJCHCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha MPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKIWA)
N0 ONHCAHMIO WX XApPAaKTEPHbIX CBOMCTB M HA OCHOBE OIbITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3NYECKHX SBJICHUU B
OKpY’>XaloIlleM MHupe, B TOM 4Hclie (U3NYECKUE SIBJICHHUS B IMPUPOAE:
NOBEPXHOCTHOE HATSDKEHUE W KalWULIPHBIE SBJIEHUS B INPUPOJE,
KpUcCTaulbl B npupozae, usnydeHue ConHIa, 3aMep3aHHE BOJOEMOB,
MopcKue Opu3bl, 00pa3oBaHKUE POCHI, TyMaHa, UHEs, CHETa, JJIEKTPUUYECKHUe
SBJIEHUSI B arMocdepe, dJIEKTPUUECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMiH, Apedd MOIIOCOB, POJIb MAarHUTHOTO MO JUIsl KU3HU Ha
3emuie, NOJISIPHOE CUSTHUE, ITPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJa4y B
y4eOHYI0, BBIACNATHh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (PU3MUECKHX
SIBIICHU;

OMKCHIBATh U3yUEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCTIONB3YS
bu3nyeckue BeIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPrusl, KOJIMYECTBO
TEIJIOTHI, YJelbHAasi TEIUIOEMKOCTh BEIIECTBA, YJEiIbHAs TEIIoTa
IUIaBJICHUS, YJedbHAas TEIJIoTa MapooOpa3oBaHus, YAENbHAs TeruioTa
CTOpaHus TOIUIMBA, KOX(P(GUIMEHT TMOJIE3HOTO JEWUCTBUSA TEIIOBOU



MallliHbl, OTHOCUTEIbHASA BJIAXKHOCTh BO3AYyXa, SJEKTPUUECKUN 3aps,
cuja TOKa, AJIEKTPUUYECKOE HAMPSHKEHUE, COMPOTUBICHUE MPOBOJAHUKA,
yAEJIBHOE CONMPOTUBIICHHUE BEIIECTBA, pa00Ta U MOIIIHOCTh AJIEKTPUUECKOTO
TOKa), MpU ONHCAHWHM TPABWIBHO TPAKTOBATh (DU3UYCCKUNA CMBICI
HCIIOJIb3YEeMBIX BEIMYMH, 0003HAYCHUS U €UHUIIBI (PU3UUCCKUX BEIUYMH,
HaxOJUTh (OPMYJIBI, CBS3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIHYHHY C
JPYTUMHM BEIMYMHAMHU, CTPOUTH TpadUKd H3YYEHHBIX 3aBUCHUMOCTEH
(bU3UYECKUX BEJIIMYHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJICHUS W TMPOIECCHI,
HCIIOJIB3YS OCHOBHBIE IOJIOKEHHUSI MOJICKYJIIPHO-KHHETHUECKON TEOpUHU
CTPOCHHMS BEILIECTBA, MPUHIIMII CYNEPIIO3UIUU T0JIeH (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHHMs 3apsja, 3akoH OMa 11l ydacTKa 1Enu, 3aK0H
Jxoyns-JleHia, 3ak0oH COXpaHEHUsI SHEPTHUH, IIPU 3TOM JaBaTh CIIOBECHYIO
(GbopMyIHPOBKY 3aKOHA M 3alUCHIBATh €0 MATEMATUUECKOE BBIPAKECHHUE;
OOBSICHATh (PU3UYECKHE TPOILIECChl M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallUl MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTHh OOBACHEHUE U3 1-2 JTOTMUECKUX
IIIaroB ¢ OMopoil Ha 1-2 W3Y4YEeHHBIX CBOMCTBA (HU3UUYCCKHUX SIBIICHHM,
(bU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelIaTh pacy€THbBIC 3a71a4 B 2-3 IEUCTBUS, UCIIOJIb3Ys 3aKOHBI U
dbopMyIbl, CBS3BIBAIOIIKME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHau3a
YCJIOBUS 3aJlauMd 3alMChIBaTh KPATKOE YCJIOBUE, BBISIBIATH HEAOCTATOK
JIAHHBIX 11 PELICHUS 3a/1a4M, BBIOUpATh 3aKOHBI W (DOPMYIIBI,
HEOOXOMMBbIE IJIsl €€ pelieHus, MPOBOIUTh pacy€Thl W CpaBHUBATh
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacrio3HaBath MPOOJIEMBI, KOTOPBIC MOKHO PEIIUTh MPU MOMOIIU
(bU3NYECKUX METOJIOB, HUCIOJIb3Yys OIMUCAHUE HCCIEIOBAHUSI, BBIICIATH
MpOBEpsIEMOE  MPEAINOJIOKEHUE, OIEHUBaTh NPABWIBHOCTh MOPsIKA
MPOBEJICHUSI UCCIICIOBaHUs, JI€JaTh BHIBO/IbI;

IIPOBOJIMTH OIBITHI TTIOHAOIOICHUIO (PU3UUECKUX SIBJICHUI MIU
(bU3UIECKUX CBOMCTB Tell (KamMJUISPHBIC SBJICHUS, 3aBUCUMOCTh JIaBJICHUS
BO3MlyXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U
HarpeBaHusi MpPU HU3JIYYEHUH OT IBE€TAa H3Iydaronied (MOrJIoaroIiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUsI BOJbI OT TEMIIEPATYPHI KUJIKOCTH H
JIoMm@aaM €€ TOBEPXHOCTH, OJICKTpU3alUs TeJl M B3aUMOJCHCTBHUE
AIEKTPUYECKUX  3apsoB, B3aMMOJCHUCTBHE TOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MAarHUTHBIX TIOJIEM TOCTOSIHHBIX MArHMTOB, JEUCTBUS
MarHMTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBa AJEKTPOJBHUIaTelisi IOCTOSHHOTO TOKa): (popMylInpoBaTh
MIpOBEpsieMbIe MPENOI0KEHHUS, COOMPaTh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsI, OMUCKHIBATH X0/ OIbITA U (DOPMYJIUPOBATH BHIBOJIHI,
BBITIOJTHATH IPSIMbIE U3MEPEHUS TEMIIEPaTyPhl, OTHOCUTEILHON BIAKHOCTH
BO3/1yXa, CHJIbI TOKAa, HANPSXKEHUS C HCIOJIb30BAHUEM aHaJIOTOBBIX



npuOOpOB U AATYUKOB (DU3MUECKUX BEJIMYMH, CPABHUBATH PE3YIbTAThI
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

MPOBOANTDH MCCIIEAOBAHNE 3aBUCIMOCTH OJTHOM (PM3UUYECKOI BETMUUHBI OT
IpPYyrol C  HCHOJB30BAHUEM NPSIMBIX H3MEPEHHH  (3aBUCHMOCTH
CONPOTUBJICHUS NPOBOJHUKA OT €r0 JUIMHBI, ILIOIIAAM IIOIEPEYHOTrO
CEYEHMS U yJIEIBHOIO COIIPOTHUBIICHHUS BEIIECTBA IIPOBOIHUKA, CHIIBI TOKA,
UAYIIEro 4epe3 IPOBOJHMK, OT HANPKEHHS Ha IMPOBOIHHUKE,
UCCJIENOBAHUE TOCIEAOBATEIIBHOIO M MAPAJUICIIBHOIO  COCOUHEHUM
IPOBOJHUKOB): IUIAHUPOBAaTh MCCIEAOBAaHUE, COOMpaTh YCTAHOBKY H
BBINOJHATh M3MEPEHUs, CIENysl NPEII0KEHHOMY IUIaHy, (PUKCHUpPOBATh
pe3yabTaThl HOMYYEHHOM 3aBUCUMOCTH B BUJIE TaOIHUIl ¥ TpaUKOB, AeNaTh
BBIBO/IBI I10 PE3YyJIbTaTAM HCCIIEA0BAHNS,

MIPOBOJIUTh KOCBEHHbIE HU3MEpEHUsd (U3NYECKUX BeIMYMH (yIenabHas
TEIJIOEMKOCTh ~ BEILIECTBA, COMPOTUBJIEHUE MPOBOJHMKA, paboTa U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh HU3MEPEHHs, COOHMpaTh
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAYs NMPEITI0KEHHON MHCTPYKIUH, U
BBIYUCIIATH 3HAYEHUE BEJINYNHBIL;

co0IIoAaTh NMpaBuila TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1ab0paTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMHCTB C OIIOPON Ha MX ONMHUCAHUs (B TOM UHUCJE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK DJIEKTPUUYECKOW OHEPruM, 3JIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTelIbHbIE  AJIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
MPEIOXPAHUTEIH, JIEKTPOMArHUT, 3JIEKTPOABUTATEIb TOCTOSIHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBax (DPU3MYECKUX SIBIICHUA M HEOOXOJMMBbIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA WU H3MEPUTEIbHBIE
npuboOpsl TO CXeMaM M CXEMaTUYHbIM pPHUCYHKaM  (KUAKOCTHBIN
TEPMOMETpP, TEPMOC, IICUXPOMETP, TMTPOMETP, IABUIATEIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABIISTH CXEMbI JJIEKTPUUYECKUX
LIETIEH C ITOCIEAOBATENBHBIM U MAPAJJIEIBHBIM COCIMHEHUEM 3JIEMEHTOB,
pasziuyasi ycJIoBHbIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUYECKUX ETeil;
MIPUBOANTH MPUMEPHI (HAXOINUTh uHPOpPMAIIMIO O MPUMEPAX)
IPAKTUYECKOr0 HCHOJIb30BaHUS (PM3MUYECKUX 3HAHUI B TOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHrs 0€30MacHOCTH TP OOpaIlleHuu ¢ MpudopamMu 1
TEXHUYECKMMHU YCTPOUCTBAMU, COXPAHEHHUSI 3I0POBBS U COOJIIOIEHUSI HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOILIEH Cpelie;

OCYUIECTBJIATh MOUCK HHPOpMaUUU (U3HUECKOTO COACpN aHUSA B
HNHTepHeTe, Ha OCHOBE HMEIOIIUXCA 3HAHUM W NYTEM CpPABHECHUSA
JOTIOJTHUTENBHBIX HICTOYHUKOB BBIICNIATh MH(OpPMAIUIO, KOTOpas SBISETCA
POTUBOPEUYUBOUN MITM MOKET ObITh HETOCTOBEPHOM;

UCIOJIb30BaTh MPH BBIIOJHEHUU yU4EOHBIX 3aJaHU HAYYHO-TIOMYJISIPHYIO



TUTEPATYPY GU3UIECKOTO COACPKaHUS, CITPABOYHBIE MAaTEPHAIIbI, PECYPCHI
cetu VHTepHeT, BiameTh nNpuEMaMH KOHCTICKTHPOBAHHUS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONU 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE W KPAaTKHWE YCTHBIE COOOIICHUS,
0006mass wHGOPMAIUI0 M3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOTO
COolIepKaHUs, B TOM YHCJIC IIyOJMYHO TPEJACTABIATH PE3yJIbTAaThI
MIPOCKTHOM WJIM HCCICAOBATCIIBCKON JIEATEILHOCTH, TP 3TOM IPaMOTHO
UCIIOJIB30BaTh HW3YYCHHBIM TIOHATHHHBIA ammapaT Kypca (QU3HKH,
COIPOBOXK/IaTh BHICTYIUICHHE MPE3CHTAIINCH;

IPU BBIMOJHEHUN YYEOHBIX IPOCKTOB W HCCIACAOBAHHH (PU3HUCCKHUX
MPOIIECCOB PACTIPEEiaTh OOS3aHHOCTH B TPYNIE B COOTBETCTBUH C
IIOCTABJIEHHBIMU 3aJavuaMH, CJIEIUTH 3a BBINOJHEHHEM IIJIaHa JEHCTBUH H
KOPPEKTUPOBATh €r0, aJeKBAaTHO OICGHWBATh COOCTBEHHBIN BKJIAJ B
NEATEILHOCTH TPYIIHI, BRICTPANBAaTh KOMMYHUKATHBHOE B3aWMO/ICHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K koHily 00yueHus: B 9 Kiaacce npeIMeTHbIE pe3yabTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIB30BaTh IOHATHUSA: CHCTEMa OTCYE€Ta, MaTepHalibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHMYECKOTO JBIKEHUS, JedopMarus
(ynpyrasi, miacTuyeckas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh U TEPETPYy3KH, LIEHTP TSHKECTH, aOCOJIOTHO TBEPIOE TEIO,
LEHTP TSHKECTU TBEPIOTO Tela, paBHOBECHE, MEXaHUUECKUE KoeOaHus U
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPA3BYK, DJIEKTPOMArHUTHBIC BOJIHBI, IITKAJA
AIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalbHO30PKOCTb,
CHEKTPhl UCIYCKaHUs M TMOTJIOIIECHUs, ab(a, OeTa- U raMmma-u3aydeHus,
U30TOIIBI, SIIEPHAS] DHEPTETUKA;

paznuyaTh SIBJI€HUS (PAaBHOMEPHOE M HEPABHOMEPHOE MNPAMOJIMHEHHOE
JBUKEHUE, PABHOYCKOPEHHOE MPSIMOJUHEHHOE JBM)XKEHHE, CBOOOJHOE
MIaJICHUE TEJI, PABHOMEPHOE JIBHXKEHUE IO OKPYKHOCTH, B3AUMOJACHCTBUE
TEJ, PEaKTUBHOE JBI)KEHUE, KoyeOaTeslbHOEe ABM)KEHUE (3aTyXarolue U
BBIHY/ICHHbIE KOJICOAHUs), PE30HAHC, BOJIHOBOE JIBUJKEHUE, OTpaKEHUE
3BYyKa, NPSIMOJIMHEWHOE PACHpOCTPAHEHHUE, OTPAXKEHUE U IPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3jioKeHue 0eIoro cBeTa B
CHEKTPp M CIOXEHUE CIEKTPAJIBbHBIX LBETOB, JIUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJMOAaKTHBHOCTb, BOBHHUKHOBEHUE JIMHEMYATOrO CHEKTpa
U3ITyYEHHUS]) 10 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (U3MYECKUX SIBJICHUH B
OKpyXaroleM Mupe (B ToM 4wucie (U3UYECKUE SIBJICHUS B TPHUPOJE:
NPWINBBI U OTJUBBI, ABUKEeHHUE T1aHeT CONHEUHON CUCTEMBI, PEaKTUBHOE
JBUKEHUE JKUBBIX OPraHU3MOB, BOCHPHUSTHE 3BYKOB >KHMBOTHBIMU,
3EMJIETPSICEHUE, CEUCMHYECKHE BOJIHBI, I[yHAaMH, D3XO, IIBETa Tell,
ONTUYECKUE SIBICHUS B MPUPOJE, OMOJIIOTUYECKOE IEHCTBHE BHUIUMOTO,



yIbTPa(HOIETOBOTO W PEHTITCHOBCKOTO W3JIy4YEHUH, €CTeCTBCHHBIN
pPaMOAKTUBHBIN (OH, KOCMHYECKHE JIy4H, PAJHOAKTUBHOE H3IydeHUE
NPUPOJIHBIX MHUHEPAJOB, JCWUCTBUE PATUOAKTUBHBIX M3IYyUYCHUN Ha
OpraHM3M YEJIOBEKA), MPU HTOM MEPEBOJUTH MPAKTUYECKYIO 3a7adyy B
y4eOHYI0, BBIICNATHh CYIIECTBEHHBbIE CBOWMCTBAa (MPU3HAKK) (PU3MUECKHX
SIBJICHUU

OMKCHIBATh U3YyUCHHBIEC CBOMCTBA TEN U (PU3WYECKUE SBIICHUS, UCTIONB3YS
dbu3nueckue BENWYUHBI (CpeHsiE M MTHOBEHHAash CKOPOCTh Teja Mpu
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, MepeMelIeHue, MyTh, YrioBas
CKOPOCTb, CHJIa TPEHMS, CWJIa YIPYrOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJHOTO TAJICHHs, BEC Tela, WMIYJbC Tela, HWMIYJbC CHUJIbI,
MeXaHuueckas paboTa W MOIIHOCTh, MOTEHIMAJbHAs JHEPrus Tea,
MOAHSATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAS DPHEPTUS CHKATOM
NPY>KUHBI, KUHETUYECKasl SHEPrusi, IOJHAs MeXaHW4yecKass DSHeprus,
MepUoJ U 4acToTa KojaeOaHui, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTa
TOHA, CKOPOCTh CBETA, MOKAa3aTelb MPEIOMIICHUS CPEJibl), TIPU ONMUCAHUHU
MPAaBWIbHO TPAaKTOBATh (PU3MYECKUM CMBICT HCIOJIb3YEMBIX BEJIMYMH,
0003HaYeHUsI M EIUHUIBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIME JAHHYIO (DU3UUECKYIO BEJIMYUHY C JPYTMMH BEIMUYMHAMU,
CTPOUTH TpaprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3Yys 3aKOH COXPAHEHUs SHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHITUI  CYNEPIO3UIIUA CUJI, TPUHIMI OTHOCUTENbHOCTH [anmumes,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUS MUMITYJIbCA, 3aKOHBI OTPaXKEHUS U
MPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MACCOBOTO YKCE
MIPU SJEPHBIX PEAKIUAX, IPU ITOM JIaBaTh CJIOBECHYIO (POPMYITHUPOBKY
3aKOHA U 3allUChIBATh €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSICHATh (PU3UYECKHUE MPOLIECChl M CBOMCTBA TEl, B TOM YHUCJIE U B
KOHTEKCTE CUTyallul MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIISIThH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHUE U3 2-3 JIOTUYECKHUX
1aroB C OMOpoM Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3UYECKUX SIBJICHUI,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3a/1a4u (OMUpPAIOIIUECs Ha CUCTEMY U3 2-3 ypaBHEHMUI),
WCIIOJIB3YsI 3aKOHBI U (DOPMYJTBI, CBSI3bIBAIOIINE (DU3UIECKUE BETMIHHBI: Ha
OCHOBE aHAJIM3a yCIOBUS 3a7a4d 3aMMChIBATh KPATKOE YCIOBHE, BBISIBISTh
HEJIOCTAIOIINE WU MU30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJMMbIC ISl pelIeHUsl, MPOBOAUTHL PAcUYE€Thl W  OIICHUBATH
PeaTMCTUYHOCTD MOJYYCHHOTO 3HAUYCHUS (DU3NUECKOU BEITMYMHBI,
pacrio3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh TPU OMOIIU
(bU3UYECKUX METOJIOB, HUCIIOJIb3ys OINMCAHUE WCCIIEAOBaHUS, BBIJIEIATH
MpoBepsieMOe  TMPEANOJIOKEHUE, OIEHUBaTh MPaBWIBHOCTh IMOPsIKA
MPOBEJICHUSI  UCCIEOBaHUsI, JelaTh BBIBOJBI, HHTEPIPETHUPOBATH
pE3yNbTaThl HAOTIOACHUI U OTBITOB,



OPOBOAMTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBICHUN WU
¢duznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHHUSl PHEPTHH, 3aBHCHUMOCThH IMEpHOJa KOJIeOaHUH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPY>KUHBI U HE3aBHUCHUMOCTH OT
aMIUTUTY/Ibl MaJIbIX KOJEOaHUM, MPAMOIMHEHHOE paCTIPOCTPAHEHHE CBETA,
pasiiokeHue Oeoro cBeTa B CIEKTpP, U3yYEHHE CBOMCTB M300paKEHUS B
IJIOCKOM 3€pKalie M CBOMCTB HM300paKeHUs MpeIMeTa B coOuparoiei
JMH3E, HAOJIOJEHUE CIUIONIHBIX M JIMHEWYaThIX CIEKTPOB H3Iy4YEHUS):
CaMOCTOATENbHO CcOoOMUpaTh YCTAaHOBKY U3 HM30BITOYHOro Habopa
000pyZ0BaHUs, OMUCHIBATH X0/ OTBITA U €T0 Pe3yIbTaThl, HOPMYIHUPOBAThH
BBIBO/IBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPUI0 MPSIMBIX U3MEPEHHM, OMpenesssl
CpellHEe 3HA4YeHHEe M3MepseMOM BeIWYUHBl (POKYCHOE paccTOsTHUE
coOuparomiell JuH3bl), OOOCHOBBIBaTH BBIOOp croco0a H3MEpPEeHUs
(M3MepUTEIBHOTO TPUOOpPa);

MPOBOANTH HCCIEAOBAHUE 3aBHUCHUMOCTEH (U3NYECKUX BEIMYUH C
UCTIOJIb30BaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTD IYTH OT BpEMEHU MPHU
PaBHOYCKOPEHHOM JIBIDKEHHMH ©O€3 HauyaJbHOW CKOpPOCTH, Iepuoja
KoJe0aHUN MaTeMaTHYEeCKOro MasTHHKA OT JUIMHBI HUTH, 3aBUCHUMOCTH
yria OTpaK€HUsl CBETa OT yIyla MaJeHUs W yrja IpeJoMJIEHUs OT yria
NaJicHus): IJIAaHUPOBaTh HCCIIEJOBAaHME, CaMOCTOSATENBHO COOUpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJbTaThl IOJIYYEHHOM 3aBUCUMOCTHU
(bU3NYECKUX BEIWYUH B BHUAC TaOJUIl M TpaUKOB, JeiaTh BBIBOJBI IO
pe3ylbTaTaM HCCle0BaHNUS;

MPOBOANTh KOCBEHHBIE W3MEpEHUS (PUINYECKUX BEIUYMH (CpemHss
CKOPOCTh ¥ YCKOPEHHUE TeJla MPH PaBHOYCKOPEHHOM JIBUKEHHUH, YCKOPCHHE
CBOOOMHOTO TMajeHUs, KECTKOCTh NPYXHUHBI, KOIDOUIMEHT TPEeHHUS
CKOJIbKEHUS, MEXaHHueckass paboTa M MOIIHOCTh, YacTOTa W TEPUOJ
KOJe0aHUN MaTeMaTHYeCKOrO0 M MPYKWHHOTO MAasTHUKOB, ONTHYECKAs
cwia coOuparomeld JIMH3BI, PAJAUOAKTUBHBIM  (OH): IJIAHUPOBATh
U3MEpEeHUs, cOOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJHATH
U3MEpEHUs, CIeaysl NPEIIOKEHHOW WHCTPYKIUHU, BBIYUCIATH 3HAYCHHUE
BEJIMYMHBI U aHATU3UPOBATH MOJyUYEHHBIE PE3yJIbTaThl C YUETOM 3a/1aHHOM
MOrPETHOCTHA U3MEPEHUN;

coOJI0/1aTh MpaBUiia TEXHUKN 0€30MaCHOCTH TIPH paboTe C J1abopaTOPHBIM
000pyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKU W3YYCHHBIX (PU3UYECKUX MOJENCH:
MaTepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TeEJO, TOYEUHBIA HCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, TUTaHeTapHAast MOJIEJIh aTOMa, HyKJIOHHASI MOJIENb
aTOMHOTO sI7Ipa;

XapaKTepu30BaTh TMPHUHIMIBI JIEHCTBUS HM3yYEHHBIX TMPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpOH Ha WX OmucaHus (B TOM YHCIE:
CHHIOMETP, ITATUYMKHU TIOJOXKEHUS, PACCTOSHUS W YCKOPEHHUs, pakera,



9XOJIOT, OYKH, WEPUCKON, (oToammapaTr, ONTUYECKUE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETpP, Kamepa BuibcoHa), ucCHonb3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKHX SIBICHUH U HEOOXOAUMbIe (PHU3UUECKHE
3aKOHOMEPHOCTY;

UCII0JIB30BaTh CXEMBbI U CXEMAaTHYHbIC PUCYHKH M3YYECHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENBbHBIX NMPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB
OpU PELICHUH Y4YeOHO-IPAKTHUUECKHUX 3a/ady, ONTHUYECKUE CXEMbl IS
IOCTPOEHUS N300paXKEHUH B IIJIOCKOM 3€pKajie U COOMpAIOLIel TNH3E;

OPUBOJUTH IPUMEPHI  (HAXOAUTH MHPOpPMALIMIO O MPUMEPAX)
IPAKTUYECKOI0 HCIOJIb30BaHUS (PM3MUYECKUX 3HAHUI B IOBCEIHEBHOM
KU3HU A obecriedeHusi 0€30MacHOCTH Ipu oOpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUSI 310POBbS U COOJIOIEHUSI HOPM
DKOJIOTHYECKOTO TIOBEICHUS B OKPYXKAIOLIEN CPELE;

OCYUIECTBJIATh MOUCK HHPOpMaUuu (PU3HUECKOTO COACpPNKAHUSA B
HNHuTepHeTe, caMoCTOATENBHO (POPMYIIHPYs HOUCKOBBIN 3alpoC, HAXOAUTh
IyTH OINPEAESICHNs TOCTOBEPHOCTH MOJyYEHHON HH(OpPMAIIMU HA OCHOBE
MMEIOIINXCS 3HAHUM U IONOJHUTEIbHBIX HCTOYHHUKOB,;

UCIIOJIb30BaTh NIPU BBIIIOJIHEHUU YUEOHBIX 3aJjaHUM HAYyYHO-TIOMYJISIPHYIO
auTepaTypy GU3NUECKOT0 COAECpKaHUs, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu VHTepHer, BiaxeTh nOpu€MaMH KOHCIEKTUPOBAHHUS  TEKCTa,
npeoOpazoBaHusi UHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMUCHbMEHHbIE U YCTHBIE COOOLICHHS Ha OCHOBE
uHGOpMallMM U3 HECKOJbKUX HMCTOYHHMKOB (PU3NYECKOTO COJIECpIKaHUS,
yOJMYHO MPECTABIATh PE3YIbTATHI IPOSKTHOM MM HCCIIEIOBATENbCKON
NEeATEIbHOCTH, TIPU O3TOM TPaMOTHO  MCHOJb30BaThb  M3y4YEHHBIH
NOHATUUHBIM anmapaT u3y4aemoro pasjaeia (U3MKHU U CONPOBOXKIATH
BBICTYIUICHUE TMpE3eHTalMel ¢ yd4€ToM OCOOEHHOCTEH ayAuTOPUHU
CBEPCTHHUKOB.



TEMATHYECKOE

INJIAHUPOBAHMUME 7 KJIACC
KosinuecTBO 4acoB DJIEKTPOHHbIE
KonTpoanheie IpakTuyecKue (undposrie)
Ne o paGoTHI pasoTHI oOpa3oBaTe/ibHbIE
u/n auMeHOBaHMe Pa31eJioB H TeEM NPOrPaMMBbI Beero pecypen:
Pasnes 1. ®uznka u e€ posib B NO3HAHUHM OKPY/KAIOLIEro MUpa
1.1 D 2 bubnnoreka [JOK
| e e httDs://m.edsoo.ru/7f4
1.2 D ) 1 bubnnoreka [JOK
| S httos://m.edsoo.ru/7f4
1.3 E = 2 1 bubnnoreka [JOK
. CTECTBEHHOHAYYHBI METO/I MO3HAHUS httos://m.edsoo ru/7f4
Hroro no pazueny 5
Pazpnen 2. [lepBoHayajibHblIe CBeICHUS O CTPOCHUM BelleCTBA
2.1 C 1 bubnnoreka [JOK
| o httos://m.edsoo.ru/7f4
29 JIBUKeHUe 1 B3aUMO/ICMCTBUE YaCTHUIL 2 1 bubmoreka [IOK
' BEIECTBA httos://m.edsoo.ru/7f4
2.3 A ) bubnnoreka [JOK
. IperaTHbIE COCTOSHUS BEILIECTBA ttos://m.edsoo.ru/ 74
Hroro mo pazneny 5
Paznen 3. /IBuskenue u B3anMoJieiicTBue TeJ
3.1 M 3 bubnnoreka [JOK
| C httos://m.edsoo.ru/7f4
3.2 Wuepuus, Mmacca, IJI0THOCTh 4 1 bu6nmoreka [JOK



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

httDs://m.edsoo.ru/7f4

bu6mmoreka [IOK

3.3 Cruna. Bt 14 2 https://m.edsoo.ru/7f4
Hroro no pazneny 21
Paznen 4. /laBiienne TBEPABIX TeJ, ;KUAKOCTEH 1 ra3oB
4.1 Hasnenue. [lepenaya gaBnenus: TBEPALIMU 3 BH6HI/_IOTeKa HOK
TEJIaMH, KHUJIKOCTSIMHU U Ta3aMH h'[j[p? / /m.edsoo.ru/7f4
bubmuorexa [JOK
4.2 HAasiienne xKuaKkocTH 5 https://m.edso0.ru/7f4
bubmuorexa [JOK
4.3 ATMocepHoe napeHHe 6 https://m.edsoo.ru/7f4
4.4 JleiicTBHE )KMIKOCTH U ra3a Ha OTPYKEHHOE B 7 3 BH6HI/_IOTeKa HOK
X TeO httos://m.edsoo.ru/714
Hroro no pazneny 21
Paspes 5. PaGoTra u MOIHOCTB. JHeprus
bu6mmoreka [JOK
51 Pabora u momsoCTS 3 ! httos://m.edsoo.ru/7f4
bu6mmoreka [IOK
5.2 ITpocTeie MEXaHU3MBI 5 1 httos://m.edsoo.ru/7f4
bu6mmoreka [IOK
5.3 Mexannueckast SHEprus 4 1 httos://m.edsoo.ru/7f4
Hroro no pazneny 12
PezepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KITACC

KosnuecTBO yacoB JJIeKTPOHHbBIE
KonTposbubie IpakTHYyeckue (muppoBrie)
° padoThI paGoThI o0pa3oBaTeJbHbIe
Ne i/ HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl Beero pecypebi
Pasnen 1. TensioBble siBaeHUs
11 C > 7 bubmuorexa [JOK
. TPOCHHUEC U CBOMCTBA BCUICCTBA h'['[DS//medSOOI‘u/7f4
1.2 T 21 1 5 bubnnorexa [HOK
' SRR e https://m.edsoo.ru/7f4
Hroro no pazueny
28
Paznen 2. DinekTpuyecKkre 4 MATHUTHBIE SIBJIEHUSI
DJIEKTpUUECKUE 3apsbl. 3apsHKCHHBIE Tela M MX bubnuoreka [IOK
2.1 N 7 1 .
B3aMMOJICIICTBHE https://m.edsoo.ru/7f4
2.2 1 i = 20 2 7 bubnmnoreka [JOK
. OCTOSIHHBIN AJIEKTPUYECKUN TOK Httos://m.edsoo. ru/7f4
2.3 M 6 1 15 bubnmnorexa [JOK
' AT ' httos://m.edsoo.ru/7f4
2.4 ) 4 bu6mmoreka [JOK
' TEpoNRTHITI T https://m.edsoo.ru/7f4
Wroro no pazaeny 37
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 14.5



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

Q KITACC
KoJinuecTBO 4acoB IIeKTPOHHBIE
KonTposabHbie IpakTHyeckne (ungposbie)
® padoThI paGoThI o0pa3oBaTeJibHBIE
Ne i/ HaumeHoBaHue pa3aesioB M TeM NPOTPaMMbI Beero pecypebr
Pa3znen 1. Mexannueckue siBJeHUsl
11 MexaHu4ecKoe JBUKEHUE U CIIOCOOBI €0 10 1 bu6moreka LIOK
' ONMCAHUA https://m.edsoo.ru/7f4
1.2 B = 20 1 3 bubimmoreka [IOK
' e https://m.edsoo.ru/7f4
1.3 3 10 3 bubmnoreka LIOK
' Ao SR https://m.edsoo.ru/7f4
Wroro mo pazneny 40
Paznen 2. Mexannueckue KoJe0aHUsi M BOJHbI
21 M 6 7 3 bu6mmoreka [IOK
' prapeE forem httos://m.edsoo.ru/7f4
2.2 M 3 8 1 3 bubnuoreka [IOK
' CrApTTCRE o, httos://m.edsoo.ru/7f4
Uroro no pazaeny 15
Paspest 3. D1eKTPOMATHUTHOE 10JIE M 3JIEKTPOMATHHTHBIE BOJIHBI
3.1 DJIEKTPOMArHuTHOE MOJIE U 6 5 bub6nmnorexa IIOK
' HIIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f4
Hroro no pazueny 6
Pasznen 4. CBeToBbI€ sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubnnorexa [JOK



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

https://rn.edsoo.ru/7f4

bubmuoreka [JOK
4.2 JIuH3bI U onTUYECKUE TPUOOPHI 6 3 https://rn.edsoo.ru/7f4
bubmuorexa [JOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 https://rn.edsoo.ru/7f4
Uroro no pazueny 15
Paszpnen 5. KBanroBble siBjIeHUsA
bu6mmorexa [IOK
5.1 Hcnyckanue v mOTJIOUIeHHE CBETa aTOMOM 4 1 https://rn.edsoo.ru/7f4
bu6mmorexa [IOK
5.2 Crpoenue aToMHOrO siapa 6 1 https://rn.edsoo.ru/7f4
3 q - ! bu6mmorexa [IOK
. JIEpHBIE PEAKIUH https://rn.edsoo.ru/7f4
Utoro no pazneny 17
Paznes 6. [loBTOpHUTETHHO-000011IAK0IIHI MOAYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 ) BH6HI/_IOTeKa HOK
Kypca IHSHKH 32 7-9 KIIace https://rn.edsoo.ru/7f4
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE
INIJIAHUPOBAHME 7 KJIACC

n/n

Tema ypoka

KoanuecTBo yacoB

Bcero

KonTpoabubie
padoTsI

IIpakTH4eckue
padoThI

Jara
U3yYeHHs

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

®dusuka — Hayka o npupoe. SBieHus
npuposl. U3nvecKue sBIeHUS

Mexanndeckue, TeIIOBEIE,
3JIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUS

dusnueckue BeIUUUHbI U UX
U3MepeHne

VYpok-uccienopanue "M3mepenue
TEeMITepaTypbl IPHU TOMOIIH
JKUJKOCTHOTO TEPMOMETpA U AaTUHKa
TeMneparypol”

Kaxk ¢uzuka u aqpyrue ectecTBeHHbIE
HAyK{ U3Yy4aroT IIPUPOLY.
EcTecTBEeHHOHAy4YHBIN METO/
no3Hanus. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIILIO MOJIEeIen

bu6mmorexa [IOK
httDs://m.edsoo.ru/ff0
Of72a

VYpok-uccnenosanue "IIposepka
THITOTE3BI: JaJTBHOCTH MOJETA MIApHKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJtpIiie, YeM OO0JIbIIe BHICOTA ITyCcKa"



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

Crpoenue BemectBa. OMBITHI,

bu6mmorekxa [IOK

/ JTOKa3bIBaIOIINE TUCKPETHOE CTPOCHUE https://rm.edso0.ru/ff0
BEILECTBA 9fela
3 bubmuorexa [JOK
JIBIOKCHUE HACTHIL BOIICCTBA https://rn.eds00.ru/ff0
Ypok-uccnenoanue «OIbITHI 110
9 HaOJIFOZICHUIO TEIIJIOBOTO PACIIUPEHUS
razoB»
10 ArperatHbie COCTOSIHUSI BEIIECTBA
B3aumocBs3b Mex 1y CBOMCTBaMU
BEILIECTB B Pa3HbIX arperaTHbIX bubmuorexa [IOK
11 COCTOSIHMSX U MX https://rn.edsoo.ru/ff0
aTOMHOMOIJIEKYJISIPHBIM CTPOCHUEM. a0378
Oco0eHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI
M bubmuorexa [JOK
€XaHUYECKOE JIBIXKCHHE. n I/ d /0
12 PaBHOMEpHOE M HEpaBHOMEPHOE 1{ps://rn.eds00.ru
JBHKCHHE a05c6
13 C £ bubmuorexa [JOK
KOPOCTE. BAMHHIET COPOCTH https://rn.edsoo.ru/ff0
14 p bubmuoreka [JOK
ACHCT HYTH 1 BPEMEHH JABIDKCHIA https://rn.edsoo.ru/ff0
Huepuus. 3akoH nHEpIIUU Bubmiorexa LIOK
15 B3aumoencTeue Tel Kak NpUYrHa https://m.edso0.ru/ff0
W3MEHEHUSI CKOPOCTH JIBIKCHHUSI TEJl a0c10
16 [InotHOCTH BemecTBa. Pacuer Maccel u bub6nmnorexa IIOK
00’beMa Tela 1o ero MIOTHOCTH https://rn.edsoo.ru/ff0
17 JlabopaTtopHas pabota «Ornpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee

IJIOTHOCTH TBEPAOTO TEIIA»

Pemmenue 3aga4q mo reme "IlmoTHOCTE

bu6mmoreka [IOK

18 BelecTpa" https://rn.edsoo.ru/ff0
Cuna xak XxapakTepuCTHKa
19 B3auMojiecTBuUs Ten. Cuia ynpyrocTu.
3akoH ['yka
JlaGopaTtopHnas padora «3yueHue
20 3aBHCHMMOCTH PACTSKCHUS
(medopmariun) NpyKUHBI OT
IIPUJIOKEHHON CUIIBDY
21 SBnenue Tarorenus. Cuna TAKECTH
C . . bubmuorexa [JOK
BSI3b MKy CHIJION TSDKECTH M MacCoi httos://m.ed /60
22 tena. Bec Tena. Pemenue 3amad mo teme psS.//M.€ds00.ru
"Cuna TsxecTn" al/78
23 Cuna TsDKeCTH Ha IPYTUX IUIaHeTax. ﬁH6HI/_IOTeKa HOK f
Du3nyecKue XapaKTePUCTUKH TJIAHET ttps://m.edsoo.ru/ff0
b4 " bubmuorexa [JOK
3MepeHne cuil. Jlunamomerp https://m.edso0.ru/ffo
bo B q bubmuorexa [JOK
e Tera. HepecoMocth https://m.edso0.ru/ff0
CrnosxeHue IByX CUJI, HalIPaBJIEHHbIX EH6HI/_I;)/TeKadHOK 1§60
26 10 OJTHOW IIpsAAMOM. PaBHOIEMCTBYIOIIAS ttps://m.eds0o.ru
cuI ala/70
27 Pemenue 3amay mo Teme
"PaBHOnElicTBYIOIIASA CHIT"
28 TpeHue CKOJbKEHUS U TPEHHE MTOKOSI. BH6HP_IOTeKa HOK
Tpesne B IPHPOJIE N TEXHHAKE https://m.edsoo.ru/ff0
29 JlaGopatopHas pabora «3yueHue bubnuorexa [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHUJIbI TPCHUSA
CKOJIBXXCHHA OT CUJIBI JaBJICHHUA U
XapakTepa COIIpHUuKaACarOMIMUXCA

https://rn.edsoo.ru/ff0
alcc8

ITOBEPXHOCTEM
30 Pemenue 3amau Ha onpeencHue
PaBHOAECHCTBYIOIIEH CUIIbI
Penrenue 3amau o Temam: «Bec Temay, bubmoreka [IOK
31 «['paduueckoe n300paXKEHUE CUID», https://rn.edsoo.ru/ff0
«Cunbl», «PaBHOAEHCTBYIOIIAS CUII» aldeO
KoHTposbHast paboTa 1mo Temam:
«MexaHnueckoe ABKEeHHEY, «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«['padmueckoe n300pakeHue Cuim,
«Cuab»
bubmuorexa [JOK
33 Jasnenue. CriocoObl yMEHbILICHUS 1 n Jim.ed 50
YBEJIMUCHUS JTABJICHUS ttps://m.eds0o.ru
bu6nmoreka [JOK
34 JlaBlieHue raza. 3aBUCHMOCTb JIaBJICHUS https://m.edsoo.ru/ff0
raza oT 066EMa, TEMIIEPaTyphI a2376
- . bu6mmoreka [IOK
a5 epenaya 1aBlieHus TBEPABIMU TEIaMH, https://m.edsoo.ru/ffo
SKUIKOCTSIMU U razaMu. 3akoH [lackais
a25b0
36 JlaBlIeHHE B )KUJIKOCTH U Ta3e Bubmorexa ITOK
BBI3BAHHOE JIEMCTBUEM CHIIBI TSHKECTH https://m.edsoo.ru/ff0
bubmuorexa [JOK
37 Pemenue 3agau no teme «/laBnenue B n Jim.ed 160
JKHJIKOCTH U Ta3e. 3akoH [lackams» ttps://m.edsoo.ru
38 CooOmaronuecs COCYIbI bubmuorexa [JOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826

httDs://m.edsoo.ru/ff0

bu6mmoreka [IOK

39 Tunpasmaecknii mpece https://m.edsoo.ru/ff0
40 Manowmetpsl. [lopriHneBoii
SKMAKOCTHBIN Hacoc
ATtmochepa 3emn. HquHEIH(S Bu6uorexa LIOK
CYIIECTBOBAHMS BO3AYIIHOH 00O0JIOUKH ;
4l 3emitn. 3aBUCUMOCTH aTMOC(EPHOTO hitps://m.eds00.ru/ff0
JIABJICHUS OT BBICOTHI HAJl yPOBHEM azbsa
MOpst
bubmuorexa [JOK
42 Bec Boznyxa. AtmocdepHoe gaBieHue https://m.edsoo.ru/ffo
43 H3mepeHune aTMOC(HEPHOTO JaBIICHHU. bubmorexa LIOK
Ot ToppHaeLIH https://m.edsoo.ru/ff0
bubmuorexa [JOK
44 3aBHUCHMOCTBH aTMOC(HEPHOTO JaBJICHHUS https://m.edsoo.ru/ff0
OT BBICOTHI HaJl YDOBHEM MODSI a2fc4
45 bapomerp-anepoun. AtmochepHoe BH6HH_OTeKa HOK
JTABJICHHUE Ha PA3IMIHBIX BBICOTAX httDs://m.edso0.ru/ff0
46 Pemrenne 3agad mo Teme
"AtmochepHoe naBieHue"
JleficTBue )KUJAKOCTH U Ta3a Ha };H6HH_OTeKa HOK £
s MOTPYKEHHOE B HUX TeN0. ApXUMeEI0Ba ttDs://m.edsoo.ru/ffQ
cnna a3276
bubmuorexa [JOK
48 Jla6oparopHas pabora «Omnpeienenne httDs://m.edsoo.ru/ff0

BBITAJIKUBAIOLIEN CUJIbI, ICMCTBYIOIIEH

Ha TCJIO, MOTPYKCHHOC B ) KUAKOCTL)»

al33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc

JlaGopaTopHas paboTa 1o Teme

bu6mmoreka [IOK

49 «ccnenoBanue 3aBUCUMOCTH Beca https://rn.edsoo.ru/ff0
TeJa B BOJC OT 00bEMa MOrpyKEHHOU B a3514
JKUJIKOCTD YacCTH TeJa»
- - bu6mmoreka [IOK
MTABAHHC TC]I https://rn.edsoo.ru/ff0
JlaGopaTtopHnas pabota
51 "KoHcTpynpoBaHue apeomMeTpa Win
KOHCTPYHPOBAHUE JIOJKH U
onpeneneHue e€ rpy30nobEMHOCTH"
bubmuorexa [JOK
52 Pemenue 3amau no TemaMm: «I[I1aBanue https://rn.edsoo.ru/ff0
cynoB. Bo3nyxormnaBanue», «/laBienue a3654
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B)»
- M 5 bubmuorexa [JOK
CxaHutecKad pabota https://m.edso0.ru/ff0
- M B bubnuoteka [JOK
OTIHOCTD. EAMHHMIBE MOTHOCTH https://m.edsoo.ru/ff0
VYpoxk-uccnenosanue "Pacuér
= MOIIIHOCTH, Pa3BUBAEMO MPH MOABEME
10 JIeCTHUILIE"
56 IIpocTeie MexaHu3Msbl. Peryar.
PaBHOBecue cuit Ha ppryare
KonTpomnpHas pabota mo Teme
57 «JlaBnenue TBEPABIX TECII, JKHUIIKOCTEN 1
ra3o» / Bcepoccuiickast mpoBepodHast
paborta
. bu6nmoreka [JOK
58 PesepsHblitl ypok. Pabora ¢ Tekctamu

110 TeMe «JlaBiieHne TBEPABIX Tell,

https://rn.edsoo.ru/ff0



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a4ffe

JKUJKOCTEH U Ta3oB» / Beepoccuiickas
npoBepoyHas pabora

bubmuorexa [JOK

59 Pbiuaru B TexHUKE, OBITY U IPUPO/IE. 0.5 https://m.edsoo.ru/ff0
JlaboparopHas pabdota «MccrnenoBanue ad78e
YCIIOBUI PaBHOBECHS PhIYaray

60 Pemrenue 3a1a4 1o Teme «Y CIOBHS bub6nmnorexa IIOK
PaBHOBECHUS PhIYAra» https://m.edsoo.ru/ff0
KoaddunmenT nonesznoro neicTBus

61 MexaHu3ma. Jlaboparopnas pabora 05
«3mepenune KII/] HaknoHHOM '
MJIOCKOCTH

62 Pemenue 3agau no reme "Pabora, bubanoreka IIOK
morrocTh, KIT/T" httos://m.edsoo.ru/ff0
MexaHnyeckas dJHeprusi. BH6HI/IIOTeKa HOK

63 Kunernyeckas v moTeHIMaIbHas https://m.eds00.ru/ff0
SHEprus a4252

64 3aKOH COXpaHEeHHsI MEXaHHUECKON Bubmiorexa HOK
SHeprHH httDs://m.edsoo.ru/ff0
YPOK-IKCIIEpUMEHT 110 TEME
"DKCIEpUMEHTAILHOE OIPEIETICHHE

65 W3MEHCHUS KHHETUICCKOU 1 1
MOTEHIUATHHON PHEPTHH MTPU
CKaThIBaHHUHM TeJia MO0 HAKIIOHHON
MJI0CKOCTH"

66 KonTponbhas pabota no teme «Pabora
¥ MOIITHOCTb. DHEPTHUS»

67 PeseprubIit ypok. PabGoTta ¢ Tekcramu bubnuorexa [JOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360

o teme "MexaHnyeckoe IBUKeHUe"

https://rn.edsoo.ru/ff0

PesepBHeIil ypok. Pabora ¢ TekcTamu

63 o TeMe "Pabdora. MOLIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6

8 KUIACC

K JJIeKTPOHHBbIE
0JIMYEeCTBO YACOB
KonTpoabHbie IIpakTHyeckue uHpponbie
Ne Tema ypoka paGoTst paGoTs! Tlata o0Opa3oBare/ibHbIe
n/n Beero U3y4eHHst pecypcel
o bubmuorexa [JOK
CHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO- i
1 KHHETUYECKOW TEOPHH W HMX OIBITHBIC 1 https://rn.edsoo.ru/ff0
I10ATBEPIKICHHS 25256
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
N bubmuorexa [JOK
3 Mogenu TBEPOTO, )KUJIKOTO U 1 _
ra3000pa3HOro COCTOSTHUH BEIIeCTBA hEtp:Q’ :/Irn.eds00.ru/ff0
OOBsicHEeHHE CBOWCTB TBEPIOTO,
4 JKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEIIIECTBA Ha OCHOBE MOJIOKCHHI
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
bu6nmoreka [JOK
5) Kpucrannuueckue 1 aMopHbIe Tena 1 https://m.eds00.ru/ff0
bu6nmoreka [JOK
6 CMauuBaHue ¥ KanWIISIPHOCTb. 1 :
IIoBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0
bu6nmoreka [JOK
7 TemioBoe paclIupeHue u cxatue 1 https://m.edsoo.ru/ffo
Temnepatypa. CBsi3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETUIOBOTO JIBHKCHUS 1
JaCTHI]
bubmuorexa [JOK
9 Buytpennss sueprus. CriocoObl 1 _
W3MEHEHUs BHYTPEHHEH dHepruu https://m.edsoo.ru/ff0
10 Buael rerionepenaun 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60

httDs://m.edsoo.ru/ff0

Ypok-koudepennus "[IpakTuyeckoe

bu6mmoreka [IOK

11 UCIIOJIB30BaHUE TEIIOBBIX CBOMCTB https://m.edsoo.ru/ff0
BEIIIECTB U MAaTEPHAJIOB B IIEJISAX a65c0
sHeprocoepexeHus"

12 KonnuectBo TeIwoThl. Y aenbpHasa bubamorexa [IOK
TEIII0EMKOCTh https://m.edsoo.ru/ff0

13 VYpaBHeHue TeII0Boro 6agaHca. BH6HH_OTeKa HOK
TemrooOMeH ¥ TEIJIOBOE paBHOBECHE hEtQS:/ /m.edso0.ru/ff0
JlaGopaTtopHnas padota "HcciaenoBanue bubnnoreka [JOK

14 SIBJIEHUS TEIIO0OMEHA TIPH https://m.edsoo.ru/ff0
CMEIIIMBAHUM XOJOAHOM U ropsiueit 26a98
BOJIBI"

Pacuer konnuecTBa TEIIOTHI,

15 HEO0OXOMMOTr0 JIJIsi HarpeBaHUs Tena U
BBIJICTISIEMOT0 UM TIPH OXJIAKICHUHU
JlabopatopHas paboTa "Ornpenesnenue bubmuorexa [IOK

16 i " httDs://m.eds00.ru/ffo
YIEITBHOMN TEIIOEMKOCTH BEIIECTBA ttDs://m.edso0.ru

17 DHeprus TOmIuBa. Y IeibHas TeraoTa BH6HH_OTeKa HOK
cropanms httDs://m.edsoo.ru/ff0
[ImaBnenne n oTBEpAEBaHUE bubnnoreka [JOK

18 KPHUCTAJUTNIECKUX Te. Y IesbHast httDs://m.edsoo.ru/ff0
TETJI0TA TUIABJIEHUS a7l d2

" bubmuorexa [JOK

19 JlaGopatopHas pabota "OnpezneneHue _

YAEIbHON TEIJIOTHI TUIaBIEHUS JIbIa" httD_S'/ /m.edsoo.ru/ffo
[TapooGpazoBaHue U KOHJIEHCAIUS. bubmmorexa [IOK

20
Vcnapenue httDs://m.edso0.ru/ff0

21 Kunenwne. Y genbHas Temnora bu6nmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c

napooOpa3oBaHus U KOHJICHCALIUH.
3aBHCHUMOCTh TEMIIEPATyPhI KATICHHSI
0T aTMOC(EepHOTO JTaBICHUS

https://rn.edsoo.ru/ff0
a/86¢c

Brnaxxnocts Bo3ayxa. JlabopaTopHas

bubmuorexa [JOK

22 pabora "OnpeneneHrne OTHOCUTEIbHON https://rn.eds00.ru/ff0
BJIQYKHOCTH BO3ayxa" ar628
23 Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/yXa
[TpuHIMIBI PAOOTHI TETLIOBBIX
24 nsurareneil. [lapoBas TypOuHa.
JIBurarens BHYTPEHHETO CTOPAHMS
KIIJI TermoBoro asurarens. TemnaoBbie EH6HI/_I;)/TeKaé‘IOK /§0
25 JIBUTATENIH U 3alUTa OKpyxaronieit” ttps://rn.edsoo.ru
cpesel ar/cic
26 3aK0H COXpaHEHUS U TIPEBPAILICHUS
SHEPTUU B TEIUIOBBIX MPOIleccax
bu6mmoreka [IOK
27 [ToAroTOBKA K KOHTPOIBHOM paboTe Mo https://m.edsoo.ru/ff0
teMe "TennoBele siBIeHUA. M3MeHenne a83f2
arperaTHBIX COCTOSIHUI BeriecTra'
K bu6nmoreka [JOK
OHTpOJIbHAs paboTa Mo TeMe n Il q /60
28 "TeruoBble sBNeHUA. M3MeHeHMe {tps://rn.eds00.ru
arperaTHhIX COCTOSIHUI BeriecTra' a86ae
29 Onextpusanus tein. [[Ba pona
AIIEKTPUYECKHUX 3aps 0B
0 Ypok-uccnenoBanue "OnexkTpusanus

TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUN"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae

bub6mmoreka [IOK

B3aumoneiicTBre 3apsyKEHHBIX TEI.

o 3akon Kynona h'EtPS.Z//m.edSOO.I’U/ffO

bubmuorexa [JOK

32 DrexTprueckoe noje. HanpsskeHHOCTh https://m.edsoo.ru/ff0
AJIeKTprUecKoro mosi. [IpuHImn a8ala
CYTEPIO3UITNH YICKTPUUECKUX TTOJICH
Hocurenu 31eKTpu4ecKux 3apsaoB.

33 OnemenTapHbii 3apsin. CTpoeHue
aToma

34 [TpOBOHUKY U JUAICKTPUKHU. 3aKOH BH6HI/_IOTeKa HOK
COXPAHCHHUS AJICKTPUUYECKOTO 3apsijia hEtD_S‘. /[m.edso0.ru/ff0

35 Penienue 3a1a4 Ha MpUMEHEHUE BH6HI/_IOTeKa HOK
CBOMCTB JJICKTPHUECKUX 3aPSJIOB h?tps./ /m.eds00.ru/ff0
DNEKTPUYECKHUNA TOK, YCIIOBHUS €r0 BH6HH_OTeKa HOK

36 cymecTaoBanus, McToummicH httDs://m.edso0.ru/ff0
3JIEKTPHYECKOTO TOKA a95a4

37 . bubmuorexa [JOK
JlelicTBUA SIIEKTPUYECKOTO TOKA httDs://m.edsoo.ru/ffo
VYpoxk-uccnenosanue "JleiictBue

38 AIEKTPUYECKOTO OISl Ha TPOBOAHUKHI 1
U TUDJIEKTPUKH"

39 DNEeKTPUYECKUid TOK B METaJUIaXx, BH6HH_OTeKa HOK
JKIIKOCTSX H ra3ax httDs://m.edsoo.ru/ff0

10 DneKTpuyuecKkas 1enb U €€ COCTaBHbIE
4acTH
Cuna Toka. JlaboparopHnas paboTa Bu6mmorexa [JOK

41 "VI3Mepenne u peryupoBaHie CHIlbl 0.5 httDs://m.edsoo.ru/ff0

TOoKA"

a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6

DNEeKTpUUECKOe HaMpsKEHHE.

bu6mmoreka [IOK

42 BonbtMerp. JlaboparopHas paboTa 0.5 https://rn.edsoo.ru/ff0
"N3Mepenue u peryjaupoBaHue a9e14
HanpspbkeHus"

43 ConpoTuBieHHe IPOBOJHHKA. ﬁH6HI/_I;)/TeKadHOK I§0
Y nenpHOE CONPOTHUBIICHUE BEIIECTBA tt_p‘S.‘ M.easoo.n
JlaGopaTopHas pabota "3aBUCUMOCTh bubnmoreka [JOK

44 JIEKTPUYECKOTO CONPOTHBIICHHUS 1 https://rn.edsoo.ru/ff0
MIPOBOJHMKA OT €r0 JJIMHBI, TUIOIIAIU aa738
NONEPEYHOr0 CEUYeHUs U MaTepuana”

3 bubnnoreka [JOK
ABUCHMOCTbH CHJIBI TOKA OT httos://rn.ed /§0

45 HanpsokeHus. 3akoH Oma 115 ydactka PsS.//Tn.€dsoo.1u
neny aad4a
JlaboparopHnas padota "Hccienoanue Bubmorexa [TOK

46 3aBUCHUMOCTH CHJIbI TOKa, HIYILIETO 1 https://rn.edsoo.ru/ff0
Yepe3 pe3ucTop, OT COMPOTUBIICHHUS
pe3ucTopa M HaIPsHKEHUS Ha aa0de
pesucrope"

47 [TocnenoBarenbHOE U apalenbHOE
COCMHEHUS TIPOBOHUKOB
JlaGopatopHas pabota "IIpoBepka bubnnoreka [JOK

48 MPaBUJIA CIIOKEHUS HAMIPSKEHUN TTPU 1 httDSZ// m.edsoo.ru/ff0
NOCJIEI0BATEIbHOM COETUHEHNH JIBYX aaab8
pe3ucTopon"

JlaGopatopHas pabota "IIpoBepka bubnnoreka [JOK
49 IpaBHJIA [ CUITBI TOKA TIPU 1 https://m.edsoo.ru/ff0

napajuieJIbHOM CO€IMHEHUU
pe3ucTopon"

aad 1 e



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e

Pemenune 3agau Ha MMPUMCHCHUC 3aKOHA|

bu6mmorekxa [IOK

50 Oma 1151 pa3IngHOr0 COCTMHEHUS https://rn.edsoo.ru/ff0
IPOBOIHUKOB aaf8a
bu6mmoreka [IOK
51 PaboTta 1 MOIITHOCTB JJIEKTPUIECKOTO httos//m.ed 60
Toka. 3akon Jxoyns-Jlenna 1Ips./iTn.edsoo.r
JlaGopatopHass pabGotra "OmnpenencHue bubnnorexa LIOK
52 paboTBl M MOITHOCTH SJEKTPUUYECKOTO https://rn.edsoo.ru/ff0
roKa" ab3e0
bu6mmoreka [IOK
DJIEKTpUUECKUE IICTTH U MOTPEOUTEIN n Jmed 160
53 AJIEKTPUYUECKOM YHEPTHUHU B OBITY. ttps://rn.edsoo.ru
KopoTkoe 3aMbIKaHHeE ab660
54 [TocTosIHHBIE MATHHUTHI, HX
B3aMMO/ICHCTBHE
55 Ypoxk-uccnenopanue "M3ydenue mosei bubmmnorexa LIOK
IOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0
MarsuTHOe 1ose. MarauTHoOE 1oJIe bubnuorexa [IOK
56 3eMIu U ero 3HadYeHHe JJIsd KU3HU Ha httDSZ// rn.edsoo.ru/ff0
3emite acOba
[ToaroToBka K KOHTPOJIBHON pabOTE MO Butmiorexa [IOK
57 TEMEC 3J'I€KTpI/I‘~I€CKI/I€ 3apsAaabl. httpS//rnedsooru/ffo
3apspKkeHHbBIE Tejla U UX
B3auMoiecTBUS. [ToCTOSTHHBIM abd2c
SJIEKTPUYECKUN TOK"
'I'<90HTpOJ'IBHaSI pabota o Teme Bu6morexa LIOK
58 FieTTprHeeie SapARL https://rn.edsoo.ru/ff0

3apspKEeHHbIE TeNNa U UX
B3auMoercTBUS. I10CTOSHHDBIN

anekTpuueckuii Tok" / Beepoccuiickas

abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8

npoBepoyHas pabora

PesepBHbIii ypok. PaboTa ¢ Tekctamu

bubmuorexa [JOK

59 1o Teme "T1oCTOSHHBIN 3JICKTPUICSCKU https://m.edsoo.ru/ff0
ToK" / Beepoccuiickas mpoBepoyHast acdcé
pabora
OmnbiT OpcTena. MaruutHoe noJjie ﬁH6HIfI;)/TeKa(:iLIOK 1§60
60 AIEKTPUYECKOT0 TOKa MarHuTHoOE 1ose ttps://m.eds00.ru
KAaTYIIKK C TOKOM ac1d2
[IpuMeHeHue 3NEKTPOMArHUTOB B bubnuorexa [JOK
61 texuuke. JlaboparopHas pa6ora 0.5 https://m.edsoo.ru/ff0
"N3yueHune necTBUS MArHUTHOTO MOJIS ac74a
Ha MPOBOJIHUK C TOKOM"
DNEKTPOBUTATEIh TOCTOSIHHOTO TOKA. Bu6uorexa [JOK
LAl
62 Hcnonb3oBanue DMEKTPOABUraTeNnei’ B https://m.edso0.ru/ff0
TEXHUUYECKUX YCTPONUCTBAX U HA
ac86¢
Tpancnopre. JlabopatopHas pabora
"KoHcTpynpoBaHue U U3yueHue
paboTHI AIeKTpoABUraTesns"
Omneitel @apanes. 3akoH
63 AIIEKTPOMATrHUTHON UHIYKITUH.
IIpaBuno Jlenna
64 Onextporeneparop. CriocoObl
MTOJIy4EHUS DJIEKTPUUECKON" SHEPTHH.
DIEKTPOCTAHIIUN Ha BO3OOHOBISIEMBIX
HMCTOYHHMKAX YHEPTUHU
65 [ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "DJIEKTpUUECKHE U



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

MArHuTHBIE BJIcHUSA"

KonTponbhas pabota no teme

bubmuoreka [JOK

66 "DIEKTPUUECKUE U MATHUTHEIE 1 https://rn.edsoo.ru/ff0
ABJieHus" acb 14
67 PesepBHeIil ypok. Pabora ¢ TekcTamu 1 bub6nnorexa IIOK
o teme "TerioBsle sBICHUS" https://rn.edsoo.ru/ff0
68 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1
1o TeMe "MaruutHbie siBJIeHUS "
OBIIEE KOJIMYECTBO YACOB I10
68 145

[NPOTPAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acc5e

9 KVIACC

KonuecTBO 9YacoB JJIEKTPOHHBIE
KonTpoabHbie IIpakTH4yeckue unpposbie

Ne Tema vooKa padoThI paBoThI Tlata o0pa3oBaTeJibHbIE

n/n yp Beero U3y4YeHUust pecypcebl
MexaHnunueckoe IBHKEHUE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCHTETBHOCTD 1 bubauorexa [IOK
MEXaHUYECKOTO JIBUKECHUS httDs://m.edsoo.ru/ff0
PaBHOMEpPHOE ITPAMOJIMHENHOE 1 bubmuorexa [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0
HepaBHomepHoe npsiMOJIMHEITHOE
nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh
[IpssMOnMHENHOE paBHOYCKOPEHHOE 1 Brommozexa IIOK
JBIKerHe. Y CKOPEHHE https://m.edsoo.ru/ffD
CKopocCTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JBMXEHHS. ['paduk 1
CKOPOCTH
Jla6oparopras pabora "Omnpenenenue bubmmorexa [IOK
YCKOpEHHUS Tella IIPU PaBHOYCKOPEHHOM 1 1 httDSZ// m.edsoo.ru/ffD
IBIDKEHUHU 110 HAKJIOHHOM IUIOCKOCTH" adb 18
CBo0OoxHoe magenue tei. OnbITh 1
I'amnines
PaBHOMEpHOE IBHKEHUE 10 1 Bubmorexa LIOK

OKPY’KHOCTH. Hepnon " 9acCToTa

https://m.edsoo.ru/ffD



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInHeliHas U yriaoBas
CKOPOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE
bu6mmoreka [IOK
11 [Iepsbiii 3axk0oH HproToHa. BekTop cuisl https://rn.edso0.ru/ff0
12 Bropoii 3akon HeroToHa. bub6nmnorexa IIOK
PaBHOJENCTBYIOIIAs CUla https://rn.edsoo.ru/ff0
T o bubnmoreka [JOK
13 peruii 3akoH HproToHa. n ./ d /50
CyIepro3 s CHII ttps://rn.edso00.ru
14 Pelenue 3a1a4 Ha IPUMEHEHUE bubnmorexa [IOK
3akoHOB HEproTOHA https://rn.edsoo.ru/ff0
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3akon I'yxa https://m.edsoo.ru/ffo
16 Pemenue 3amgau o reme «Cuta
YIPYTOCTHY
17 JlaGopaTtopHas pabota «OrnpeneneHue EH6HI/_17/TeKadHOK /
YKECTKOCTH MIPYKUHBDY ttps://m.edsoo.ru/ff0
18 C bu6mmorexa [IOK
i Tpetit https://m.eds00.ru/ff0
19 bu6mmorexa [IOK
Pemenue 3anad no teme «Cuia TpeHUSD https://m.edsoo.ru/ff0
20 Jla6oparopHas pabora "Omnpenenenne bub6nmnorexa IIOK
Kod(dUIIMeHTa TPEHUS CKOTbKEHUS" https://m.edsoo.ru/ff0
bu6mmorexa [IOK
21 Pemenne 3amau mo TeMe "3aKOHEBI https://m.edsoo.ru/ff0
Hprotona. Cuna ynpyroctu. Cuna Tpenus” afb8e
C bu6mmorexa [IOK
29 WJ1a TSOKECTH M 3aKOH BCEMUPHOTO

TSATOTEHHsL. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

mageHust

Ypok-koHpepenius "J[BrkeHue Tel

23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPa
(Conneunas cucrema). ['amaktuku"
p e bubnunoreka [HOK
o4 emleHue 3a1a4 no teme "Cua T"mKeCTH https://rn.edsoo.ru/ffo
¥ 3aKOH BCEMHUPHOTO TATOTCHHS
af5f8
25 [IepBas kocMHu4eckast CKOpOCTb. BH6JH/_IOTeKa HOK
HeBecoMOCTb i Teperpy3ki https://m.edsoo.ru/ff0
IA’a6BHOBeCI/Ie MaTepuatbHOH PTquH. Bu6muorexa LIOK
26 YCOTIOTHO TBEPJIOC TEIO. TABHOBCCHE https://rn.edsoo.ru/ff0
TBEPIOrO Tella ¢ 3aKPEIUIEHHON" 0ChIO
BpauieHusi. MomeHnT cwibl. LleHTp afe36
TSKECTH
PaBHOBecue MaTepuanbHON TOYKH.
97 AoOcomoTHO TBEpIOE Teso. PaBHOBecHe
TBEPOrO TeJIA C 3aKPEIUIEHHON" OChIO
BpaieHusi. MoMeHt cuibl. LleHTp
TSKECTH
28 Pemenue 3a1a4 1o Teme "MoMeHT bubnnoreka [IOK
cuel. LenTp TsokecTn" https://rn.edsoo.ru/ff0
I . bubnuotexa [JOK
OJITOTOBKA K KOHTPOJBHOMU paboTe mo n Jim.ed /0
29 TeMe "MexaHn4eCcKoe JIBIKECHHE. ttps://rn.eds00.ru
Bzaumopericteue Ten" b0408
K bubmuorexa [JOK
OHTpOJIbHAsS paboTa Mo TeMe n Jim.ed 50
30 "Mexanndeckoe IBMKEHHE. ttps://rn.edsoo.ru
BzaumopeiictBue Ten" b06ec
31 Nmnynbsc Tena. Umnynbse cuiibl. 3aKoH bubmuoreka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec

COXPaHEHHUs UMITYyJIbCa. YIIPYroe u
HEYIPYroe B3aMMO/ICHCTBHE

https://rn.edsoo.ru/ff0
bO7fa

bu6mmoreka [IOK

Pemenue 3agau o teme "3akoH
32 COXPAHEHUS UMITYTHCA" https://m.edsoo.ru/ffo
33 Ypok-koH(pepennus "PeakTuBHOE
JIBU)KEHUE B IPUPOJIC U TEXHUKE"
bu6mmoreka [IOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edso0.ru/ffo
35 Pabota CrIIBI TSKECTH, CHITBI YIIPYTOCTH Bubmzorexa LIOK
M CHITBI TPEHHA https://m.edsoo.ru/ff0
JlaboparopHas padota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBI)KEHUH TeJla TI0
TOPU30HTAILHOM MOBEPXHOCTH»
37 CBs13b SHEPruu U paboThI.
[TorennuanpHas SHEpPrUs
33 Kunernueckas sneprus. Teopema o BH6HI/_IOTeKa HOK
KHHETHUECKOH SHEprHH https://m.edsoo.ru/ff0
39 3aKOH COXPAHCHUS YHEPTHH B MEXaHUKE
10 Jla6opatopras paboTa «M3ydenne bub6nmnorexa IIOK
3aKOHA COXPAHCHUSI SHEPTHN https://m.edsoo.ru/ff0
41 KonebaTenbHo€ IBUKEHUE U €T0 Bubmiorexa IIOK
XaPAKTEPHCTHKH https://m.edsoo.ru/ff0
42 3aryxaromue KoaeOaHusl. l;n6m/.1;)/TeKadHOK e
Breinyxnennsie koneOanus. Pezonanc ttps://m.edsoo.ru/ff0
43 MareMaTn4ecKkuil ¥ Npy>KUHHBIA

MassTHHUKHU



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0

VYpok-uccnenoanue «3aBUCUMOCTb

bu6mmoreka [IOK

a4 nepuoja KojaebaHui oT KeCcTKOCTH https://rn.edsoo.ru/ff0
MIPY>KUHBI U MacChl rpy3a» b197a
45 [IpeBparenue sHepruu npu
MEXaHUYECKUX KOJIECOAHUAX
JlaGopaTtopHas pabora «OnpeneneHue ﬁH6HIfI;)/TeKa(§IOK 5
46 YaCcTOTHI U TIEpHOJia KoIeOaHui ttps://rn.edsoo.ru/ff0
MPYKAHHOTO MasITHUKA b1 aec
JlabopaTtopnast pabora «I[IpoBepka bubnuorexa [JOK
47 HE3aBHUCHUMOCTH TIEPHO/Ia KOJIeOaHHi https://rn.edsoo.ru/ff0
rpy3a, MOABEHICHHOTO K HUTH, OT MacChl b197a
rpy3a»
M . bubnnorexa [JOK
exaHnyeckue BoJHbl. CBOHCTBA N ] d /550
48 MexaHu4YecKux BOJH. [IponosbHbIe 1 ttps://TN.eds0o.ru
MOTIEPEYHbIE BOJHBI b21 fe
Ypok-koHpepenmus "MexaHuyeckue
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"
50 3ByK. PacmipocTpanenue u oTpakeHue
3BYyKa
Ypok-uccnenoBanue "Habmronenue
51 3aBUCHMOCTH BBICOTHI 3ByKa OT
4acToThI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYyCTHUECKUI pE30HAHC
53 Ypok-koHpepeHuus "YabpTpa3ByK u BH6HI/IIOTeKa LOK
WH(PA3BYK B IPUPOIE H TEXHHMKE" https://rn.edsoo.ru/ff0
54 [ToaroToBKa K KOHTPOIBHOM paboOTE MO bubnuorexa [JOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b23ca

TeMe "3aKOHBI COXPaHEHHUS.
MexaHudeckue KojieOaHusi U BOJIHBI"

https://m.edsoo.ru/ff0
b25f0

KoHTposbHast pabdota 1o Teme "3akoHbI

55 coxpaHeHus. MexaHudeckue
Kosie0aHusl U BOJHBI"
56 DNEeKTPOMarHuTHOE TOoJIe. BH6HI/_IOTeKa HOK
DJIEKTPOMAarHUTHHIE BOJHBI .h'["[D.S./ /m.edso0.ru/ff0
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "Llkana bubnuorexa [JOK
58 3JIEKTPOMArHUTHBIX BOJIH. https://m.edsoo.ru/ff0
Hcnonp30BaHue JIEKTPOMArHUTHBIX b2fe6
BOJIH JIJIs COTOBOM CBsI3U"
VYpok-uccnenosanue "M3yuenue EH6HI/_17/TeKaJ‘IOK 1§60
59 CBOICTB 3JIEKTPOMAarHUTHHIX BOJIH C ttps://m.eds00.ru
MOMOIIIBI0 MOOWIIbHOTO Tenedona" b2c6e
Pemenue 3agau Ha onpeneneHue
60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJTHBI
ONEeKTpOMarHuTHas MPUPOIA CBETA. bubmmorexa [IOK
61 CxopocTh cBeTa. BomHOBBIE cBOICTBA https://m.edsoo.ru/ff0
CBeTa b31d0
. bu6mmorexa [IOK
Hcrounuku ceera. [Ipamonuneiinoe h y q 1§60
62 pacrpocTpaHeHHe CBeTa. 3aTMEHUS ttps://m.edso0.ru
Connna u JIyHbl b3658
3 bubnnorexka [HJOK
AKOH OTPa)KEHUS CBETA. 3epKaa. httos://m.ed 1§60
63 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHA Pps://M.€ds00.ru
OTPa)KEHHUS CBETA b38c4
64 [Ipenomnenne ceeta. 3akoH bubmuoreka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4

MMPCJIOMJICHUA CBETA

https://rn.edsoo.ru/ff0

[lonHOEe BHYTpEHHEE OTpak€HUE CBETA.

bubmuorexa [JOK

65 Mcronb30BaHWe TIOTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0
OTpaKeHUSI B ONTHUYECKHUX CBETOBOAAX b3c5¢
Jlaboparopnas pabota "Vccienoanue
66 3aBHCUMOCTH YTJIa MPEIOMIICHUS
CBETOBOTI'O JTy4a OT yIJia NaJCHHs Ha
rpasuiie "Bo3ayx-crexkiao""
Ypok-koHpepennus "Hcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6mmoreka [IOK
68 JInH3e1. OnTHYeCKas CHiia JIMH3BI https://m.edso0.ru/ffo
5 bu6mmoreka [IOK
69 [TocTpoeHne n300paxeHuii B TMH3aX https://m.edso0.ru/ffo
JlaboparopHas pabota "Onpenenenue EH6HI/_I;)/TeKadHOK 5
0 (OKYCHOTO pacCTOSIHUS U ONTUYECKOM ttps://m.edso0.ru/ffo
CWJIBI coOMparomieit JTUH3b1" M
71 VYpok-koHpepennus "OnTuueckue EH6HI/_I;)/TeKaJ‘IOK 5
JMH30BBIC TPUOOPHI" ttps://m.edsoo.ru/ff0
79 r 3 bubnuoteka [JOK
7a3 KaK ONTHYecKas cucTemMa. 3peHue https://m.edsoo.ru/ffo
73 Ypok-koHpepenius "JlepexTrl 3peHusl.
Kak coxpanuts 3peHue”
Paznoxxenue 6enoro cBeTa B CIIEKT). Bubmorexa [TOK
74 OnbiTel HetoTOHA. Clio)keHne https://m.edsoo.ru/ffo

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
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c0f4c
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JlaboparopHas pabota "OnbITHI 11O
Pa3IoKEHUIO OEJIOr0 CBETa B CIIEKTP U

bu6mmoreka [IOK

75 https://rn.edsoo.ru/ff0
BOCIIPHSITHIO I[BETA ITPESIMETOB IPH HX
HaOJIFOICHUY Yepe3 [[BETOBHIC c0e2a
bunbTph"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA
6 CBETa: JAHCIIepCusi, HHTepPEepeHIINS U
nudpaknus”
77 OmnwiTel Pesepdopaa v uranerapHas BH6HI/_IOTeKa LHOK
MOJIEIE ATOMa https://rn.edsoo.ru/ff0
78 [Tocrynatel bopa. Monens atoma bopa
HcnyckaHue 1 TOTJIONICHHE CBETA BH6HI/_IOTeKa HOK
9 aroMoM. KBantsl. JIuHeiuarsie https://m.edsoo.ru/ff0
CIIEKTPBI cl44c
80 VYpoxk-npaktukym "Habmonenne bub6nnorexa IIOK
CIIEKTPOB UCITyCKaHus" https://m.edsoo.ru/ff0
81 p . bubnnoreka [JOK
VIMOAKTHBHOCTS 1 €€ BUAR https://rm.edso0.ru/ff0
59 Crpoenue atoMHOTO siipa. HykioHHas bubmmorexa [IOK
MOZIENb https://rn.edsoo.ru/ff0
83 PanuoakTiBHBIE IPEBpPAICHHS. bubmmorexa [IOK
U30Tomns! https://rn.edsoo.ru/ff0
34 Pemmenue 3agad mo reme: BH6HI/_IOTeKa LOK
"Pa/IMOaKTUBHBIE pEBpalleHUs " https://rn.edsoo.ru/ffQ
85 [lepuoxa nonypacnana
Ypok-koHpepennus "PagnoakTuBabIe bubmnoreka [IOK
86 W3IydeHHs B IPUPOJIE, MEUIINHE, https://rn.edsoo.ru/ff0

TeXHuke"
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S nepuble peakiuu. 3aKOHbI COXPaHEHUS

bu6mmoreka [IOK
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39 Pemenue 3amaud no treme "AnepHnie
peakuun"
90 Peaknuu cuHTe3a U IETICHUS SIEp. BH6HI/_IOTeKa LOK
Nctounuku sHeprun CosiHIa U 3BE3]1 https./ /rn.edsoo.ru/ffo
91 Ypok-koHpepenmus "Anepuas
JHEpreTuka. J{elcTBus paJuoakTUBHBIX
M3JIy4€HUI Ha )KUBbIE OPraHU3Mbl"
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
Teme "DIIEKTPOMArHuTHOE TIOJIE. Bubsmoreka [IOK
92 DJIeKTpOMarHUTHBIE BOJIHBI. KBaHTOBBIE https://rn.edsoo.ru/ff0
ABjIeHUS" c223e
KonTponbhas pabota mo Teme
93 "DIeKTpOMarHuTHOE TOJIE.
DneKTpOMarHuTHbHIE BOJTHBI. KBaHTOBBIE
sBICHUS"
[ToBTOpeHue, 06001IIeHNE. };H6HI/_I;)/TeKaéIOK e
94 JlaGopaTopHbie pabOThI 10 KypCy ttps://rn.eds00.ru/ffo
"BzaumopeticrBue Tea" c245a
[ToBTOpenue, 0606menHue. Pemenue l;n6m/.1;)/TeKa510K /0
95 pacYeTHBIX U KaYeCTBEHHBIX 33]1a4 110 ttps://rn.eds00.ru
teme "TemnoBble Nporecch” c2572
96 [ToBTOpenue, 0606menue. Pemenue bu6nmoreka [JOK
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pacYeTHBIX U Ka4eCTBEHHBIX 33124 110
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IToBTOpenue, 0600IIeHNE. Permenue

bubmuoreka [JOK
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[ToBTOpenue, 06001IeHNE. bubmuoreka [JOK

98 JIaGoparopHbie pabOTHI 10 KypCy 1 1 https://rn.edsoo.ru/ff0
"CBeToBbIC sIBJICHUS" c2ch2
[ToBTOpenue, 0600meHNe. PaboTa ¢ BH6HI/_IOTeKa HOK

99 TEKCTaMU 110 TeMe "3aKOHbI COXPaHEHUS 1 https://rm.eds00.ru/ff0
B MexaHuke" c2d6a
[ToBTOpenue, 0600meHNe. PaboTa ¢ bubauoreka [LIOK

100 texcTamu 1o Teme "Konebanus u 1 https://rn.edsoo.ru/ff0
BOJIHBI" c2e82
I 606 Pt bubmuorexa [JOK

101 OBTOPCHHUE, ODOBIICHUE. FaboTa c |y https://rn.edsoo.ru/ff0
TekcTaMu 1o Teme "CBeTOBbIE SBIICHUS
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KJIACC

Kon

npoBepsieMo! 0

nervor 1 M4 T

IIpoBepsieMble NMpeAMETHBIE Pe3ybTaThl 0CBOCHHS OCHOBHOI
00pa3oBaTeIbHON NPOrPaMMBbI OCHOBHOI0 0011ero 00pa3oBaHus

HCII0JIb30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3indaTtb ABJICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OITIBITOB, JEMOHCTPUPYIOIINUX JaHHOC (bl/ISI/ILIeCKOC SIBJICHUEC

1.3

pacrio3HaBaTh  MPOSIBICHHE  HM3YyYCHHBIX  (PU3MUECKUX  SIBJICHUH B
OKpYXKarollleM MHUpPE, B TOM 4YHcle (PU3NYECKUE SBJICHUS B MPUPOJE, MPHU
ATOM [E€PEBOJUTh MPAKTUYECKYI0 3a7adyy B Yy4eOHYyI0, BBIIEIATh
CYILIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (PUINUECKUX SIBICHUN

1.4

OIMMCBIBATbL M3Y4YCHHBIC CBOMCTBA T€I U (1)I/I3I/I‘~I€CKI/I€ ABJICHUSA, UCIOJIb3Yd
q)HSquCKI/Ie BCJIIMYHMHBI, IIPU OIIMCAHHUU IIPABUIIBHO TPAKTOBATH (1)PI3PI‘ICCKPII>1
CMBICJI UCITIOJIb3YCMBIX BCIIMYHUH, UX 0003HAYCHHS U CAWHUIIBI (1)I/I3I/I‘-ICCKI/IX
BCJINYHNH, HaXOJIUTb q)OpMy.]'ILI, CBA3BIBAOIINC NAHHYIO (1)I/I3I/IquKy10
BCJIMYMHY C JApYIrUMH BCIWYMHAMH, CTPOUTH rpa(bmq/l HN3YUCHHBIX
3aBUCUMOCTEH (I)I/ISI/I‘IGCKI/IX BCJINYHMH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3WYECKUE SBIEHUS U TIPOIECCHI,
WCIIONb3Ysl ~ U3YYEHHBIE 3aKOHbI, IIPU OTOM J1aBaTb  CJIOBECHYIO
(GOpMYITUPOBKY 3aKOHA U 3aMMHCHIBATH €70 MATEMATHYECKOE BBIPAKEHUE

1.6

00BSACHATH (PU3NUECKHE SBIEHMUSI, IPOIIECCHI U CBOWCTBA TEJI, B TOM UHUCIIE U B
KOHTEKCTE CUTYAIlMil NMpPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH
[PUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHHE U3 | - 2 JTOTHYEeCKHUX
1aroB ¢ omopod Ha 1 - 2 W3y4eHHBIX CBOICTBAa (PU3UUECKUX SIBICHUH,
(bu3nYeCcKnX 3aKOHa WU 3aKOHOMEPHOCTHU

1.7

pemaTth pacy€THbIC 3a7a4M B | - 2 TEeWCTBUA, UCIOJIb3YS 3aKOHBI U




dbopMynbl, CBs3bIBatONIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE AaHAIN3a
YCIIOBUS 3a7]aud 3allMChIBAaTh KPAaTKOE YCJIOBUE, TMOJCTABIATH (DU3MUECKHE
BEJIMYMHBI B (OPMYNIbI M TPOBOAUTH Pacu€Thl, HAXOIUTh CIPABOUYHBIE
MaHHBbIC, HEOOXOMUMBIC ISl PEUICHHS 3a1ad, OICHUBATh PEaTMCTHYHOCTH
MOJTYYCHHOW (PU3MUECKON BETMYHUHBI

1.8

pacrio3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO pELIMTh MpPU MOMOIIU
(U3NYECKUX METOJI0B, B OIMCAHUU HCCIEIOBAHUS BBLIENIATH IIPOBEPAEMOE
[IPEII0JIOKEHNE (TUIIOTE3Y), pa3InyaTh U UHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yibTaT, HaXOAWTh OIIMOKM B XOJE OIBbITA, JAEJaTh BBIBOABI IO €ro
pe3yJsbTaTaM

1.9

MPOBOMTH OMBITHI 110 HAOTIOCHUIO (PU3HUYECKUX SBJICHUN WM (PU3UUIECKIX
CBOMCTB Ten: (popMynHpoBaTh MpOBEpsEMbIe MPEANONIOKEHHs, COOMpPATh
YCTAaHOBKY W3 TPEAJIOKEHHOr0 000pYIOBaHUs, 3alUCHIBATh XOJI OMBITA U
(bopMyIUpPOBaTH BBIBOIBI

1.10

BBITIOJIHATL MPAMBIC HU3MCPCHUA C HCIIOJB30BAHMEM AaHAJIOTOBBIX H
1 (PPOBBIX NPUOOPOB, 3aAMTUCHIBATH TOKA3aHUs IPHOOPOB € YUETOM 3a1aHHOI
A0COJIFOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

POBOJUTH HCCJEIOBAHNE 3aBUCUMOCTU OJHOM (PM3MUECKOM BEIMYMHBI OT
IpYroi ¢ HCHOJIb30BAaHMEM INPSIMBIX HW3MEpPEHHUH, Yy4aCTBOBATH B
[UIaHUPOBAaHUU y4eOHOT0 UCCIIeI0BaHNs, COOUpaTh YCTAaHOBKY U BBIITOJIHSATH
M3MEpEHUs], Cleayd NPeUIOKEHHOMY IUIaHy, (UKCHpPOBaTh pE3YyJibTaThl
MOJyYEHHOM 3aBUCHUMOCTH (PU3MYECKUX BEJIWYMH B BUJAE TNPEITIOKEHHBIX
TabJIML ¥ TpaUKOB, 1e7aTh BHIBOBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS

1.12

[MPOBOAWUTL KOCBCHHBIC HN3MCPCHUIA (1)H31/I‘IGCKI/IX BCJIIMYHH, CJICAYA
HpCHHO)KeHHOfI HWHCTPYKIUMU: IIPpU BBIIOJIHCHUU H3MepeHI/II>’I CO6I/Ip8.TI>
OKCIICPUMCHTAJIBHYIO YCTAHOBKY MW  BBIYMCIIATH 3HAUCHUC HCKOMOM
BCJIMYNHBI

1.13

COOJIFO/IaTh MpaBHJIa TEXHUKH O€30IMacHOCTH TPHU paboTe ¢ JabopaTOpHBIM
00opyIOBaHEM

1.14

YKa3blBaTh MPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS  U3YyUYEHHBIX MNpHOOpPOB U
TEXHUUYECKHUX YCTPOMCTB C MOMOIIBIO MX OMNMCAHHUA, UCIOJb3Ys 3HAHUS O
cBoOicTBax (hM3MUECKUX SBJICHUM M HE0oOXoIuMble (DU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH




1.15

MPUBOAUTH MPUMEPHI (HAXOIUTh HH()OPMAITUIO O TPUMEpaXx ) MPaAKTUIECKOTO
M CIIOJIB30BaHUA (1)I/I3I/I‘-I€CKI/IX 3HaHUU B HOBCGI[HCBHOﬁ KU3HU  TJIA
oOecrieyeHrs: 0€30MaCHOCTH TPU 0OpaIeHHH C TPUOOPAMHU M TEXHUUECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JJOPOBBS U COOIOICHUS HOPM IKOJIOTHYECKOTO
MOBEJICHUS B OKpPYIKAIOIIeH cpejie

1.16

OCYILECTBIISATh OTOOpP HMCTOYHUKOB HH(popMaimu B cetd VHTepHEeT B
COOTBETCTBUH C 33JJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUH W TyTéM CpaBHEHUS PAa3IMYHBIX MCTOYHHKOB  BBIJCIATH
uH(pOpMaNNIO, KOTOpas SBISETCS NPOTUBOPEYMBOM WM MOXKET OBITH
HEJJ0OCTOBEPHOI

1.17

MCIIOJIB30BAaTh MPU BBHIMOJHEHUH YYEOHBIX 33JaHUN HAYYHOIOMYJISIPHYIO
muTepaTypy (pusMveckoro coaepikaHus, CIpaBOUHbIE MaTEpPHAIIbI, PECYPCHI
cetu HMHrepHer, Biaaerp NpuéMaMH KOHCHEKTUPOBAHMUSA  TEKCTa,
npeoOpazoBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

co37aBaTb COOCTBEHHBIE KPAaTKHUE NUCbMEHHBIE U YCTHBIE COOOLICHMS Ha
OCHOBE 2-3 MCTOYHMKOB MH(pOpPMALUU (PU3NYECKOIO COJEP)KaHHs, B TOM
quciIe MyOJINYHO JeNaTh KPaTKHe COOOIIEHHUs O pe3ysibTaTax MPOeKTOB WU
y4eOHBIX MCCIEOBAHUM, MPU 3TOM TI'PAMOTHO HCIIOJIb30BaTh W3y4EHHBIN
MOHSATUMHBIN ammapar Kypca (U3HKH, CONPOBOXKIATh BBICTYIJICHUE
[IpE3CHTALUEN

1.19

[pU BBIOJHEHUH YYEOHBIX IPOEKTOB U HCCIEJOBAHUN paclpeaensiTh
0053aHHOCTU B TpyIIle B COOTBETCTBUM C IIOCTaBJIECHHBIMU 3aJadyami,
CIEIWTh 3a BBIINOJHEHWEM IUIAHA JEWCTBUM, aJeKBaTHO OLICHUBATh
COOCTBEHHBI  BKJaJ B  JIEATENIBHOCTh  IPYMIbI,  BBICTPAUBAaTh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHNX

8 KJIACC

Kon

npoBepsiemMo! 0

nervor 1 [ T

I[IpoBepsiemble MpeAMeTHBIE Pe3yJIbTATHI OCBOCHUS] OCHOBHOI
o0pa3zoBaTeJbHOM MPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHus

1.1

HCIIOJIb30BaTh IMMOHATHA

1.2

Ppas3iinyaTh ABJICHUSA 11O OMMUCAHUIO UX XapPaKTECPHBIX CBOWCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

pacrio3HaBaTh  MPOSABICHUE  U3YYCHHBIX  (PU3MUECKHX  SBJICHUA B
OKpYKAIOIIeM MHPE, B TOM 4YHclie (QU3HUYECKUE SBICHUS B MPUPOJE, TPU
PTOM TMEpeBOAUTH MPAKTUYECKYIO 3aqady B y4yeOHYIO, BBLACIATH
CYIIIECTBEHHBIC CBOMCTBA (IPU3HAKH) (PU3HUECKUX SIBICHUN

1.4

OIMCHIBATh M3Y4YCHHBIC CBOWCTBA TN M (U3MUYECKHE SIBICHHS, MCHOIB3YS
(u3uvecKkre BeTMYHHBL, IPU OMMCAHUN TPABUIIBHO TPAKTOBATH (PU3HUECKUIA
CMBICT HCIIOJIb3yEeMBIX BEJIMYUH, OOO3HAYEHUS M EIUHUIBI (DU3NIECKUX
BEIIMYMH, HAXOIUTh (OPMyYIBI, CBS3BIBAIOIIME JAHHYIO (U3NUYECKYIO
BCJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTh TpapuKH H3YYEHHBIX
3aBHUCUMOCTEH (PU3HUECKUX BEITUYHH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U TPOIIECCHI,
MCIIONb3Ysl  W3YYEHHBIE 3aKOHbI, IIPU O3TOM JaBaTbh  CJIOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aUCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

00BSACHATh (PU3NYCCKUE MPOIECCHl W CBOWCTBA TEJI, B TOM YHCIC U B
KOHTEKCTE CHUTyalluii MPAKTUKO-OPHUEHTHUPOBAHHOI'O XapaKTEPa: BBIABISATH
MPUYNHHO-CJICACTBEHHBIE CBS3U, CTPOUTH OOBsICHEHUE U3 | - 2 JIOTHYECKUX|
[Iar0OB C TIOMOMIbIO 1-2 W3YYEeHHBIX CBOWCTBA (DM3MUECKUX SIBICHUM,
(bU3HUYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacy€THbIE 3a/1a4M B 2 - 3 NeCTBUS, UCIIOJIB3YS 3aKOHBI U (HOPMYJIbI,
CBsI3bIBaoOIMe (PU3NYECKHUE BEJIMUMHBI: HA OCHOBE aHAIM3a YCJIOBUS 3aJjauu
3aMChIBaTh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK JaHHBIX JUISl pEIICHUS
3a1a4d, BBIOMpPATh 3aKOHBI U (HOPMYJbI, HEOOXOAUMBIE Ui €€ pelIeHMs,
[POBOAMTH pacu€Thl U CpaBHUBATh MOJYYEHHOE 3Ha4YeHHE (PU3NUYECKOU
BEJIMYNHBI C U3BECTHBIMU JIaHHBIMU

1.8

pacro3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpH MOMOIIU
(U3NUEeCKUX METOJIOB, HCHOJb3ys OINHMCAHUE MHCCIEOBAHUS, BBIACIATDH
[IPOBEPSIEMOE  NPEAINOJIOKEHHE, OLEHUBAaTh IPABWIBHOCTh  IOPSAJIKA
[IPOBEICHNS UCCIIEIOBAHNUs, 1E1AaTh BBIBOIbI

1.9

MPOBOJIUTH OMBITHI 1O HAOIIOICHHUIO (PU3UIECKUX SIBJICHUHN WMITH (PU3HUECKUX
CBOMCTB Tel: (popMynHpoBaTh MpOBEpsieMble MPEANOIOKEHHS, COOMpPaTh
YCTAaHOBKY U3 MPEIOKEHHOTO




000pyI0BaHUs, OMUCHIBAThH XO/1 OMbITA U (POPMYITHPOBATH BHIBObI

1.10

BBITIOJIHATD MIPAMBIC U3MEPCHUS C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60pOB u
MaTYMKOB (U3NYECKUX BEJIWYMH, CPAaBHMBATH PE3YJbTaThl M3MEPEHUH C
Y4€TOM 3a1aHHOM a0COJIFOTHOM MOrPELIHOCTU

1.11

[IPOBOJUTH MCCJIEIOBAHNUE 3aBUCUMOCTH OJHOW (PU3MUECKON BETUYMHBI OT
IPYro €  HUCHOJIB30BAaHUEM  INPSIMBIX  M3MEPEHUM:  IUIAaHUPOBATH
UCCIIeIOBaHUE, COOMpATh YCTAHOBKY M BBINOJHATH W3MEPEHUs, Cleays
NpeVIO)KEHHOMY — TUIaHy,  (UKCHpOBaTh  pe3yibTaTbl  IMOJyYCHHOMN
3aBUCUMOCTH B BHJI€ TaOJIUI] U rpauKOB, JeIaTh BbIBOABI 110 Pe3ylbTaTaM
M CCIICOBAHUS

1.12

[IPOBOJUTH KOCBEHHbIE H3MEPEHUs (U3UYECKUX BEIMYMH: IUIAHUPOBAThH
U3MEpEeHUs,, CcOOMpaTh  AKCHEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEIys
PEeI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAYCHNUE BEJIMYUHBI

1.13

cOOJIIO/IaTh MpaBHJIa TEXHUKH 0€30IacCHOCTH TPHU padboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM

1.14

XapakTepu3oBaTb MPUHLUIBI  JEHCTBHS  W3y4EHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX OIHMCAHMS, UCIIONB3Ysl 3HAHUA O
cBOWcTBaX  ()U3MYECKUX SABIEHUMH M  HeoOXoAuMble  (HU3UYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOMCTBA U HU3MEPUTEIbHBIE
HpI/I60pBI II0 c¢cXeMaM M CXCEMAaTUYHBIM pI/ICYHKaM, COCTABJIAITH CXCMbI
DIIEKTPUYECKHUX LIETIEN C ITOCIEA0BATEIbHBIM U MapAJIIEIbHBIM COEIUHEHUEM
HJIEMEHTOB, pa3jinyasi YCIOBHBIE O00O3HAYCHUS AJIEMEHTOB JJIEKTPUUECKHUX
Heneu

1.16

PUBOANUTH NIPUMEPHI (HAXOAUTH HH(OPMAIIHMIO O TPUMEPAX ) IPAKTHIECKOTO
MCIIONIb30BaHUsl  (UM3MYECKUX 3HAHUM B TOBCEAHEBHOM JKM3HH IS
oOecrieyeHns 6€30MaCHOCTHU NP 0OpaIIeHUH C TPUOOPAMU U TEXHUUECKUMHU
YCTPOMCTBAMU, COXPAHEHHUS 3J0POBBS U COOTIOACHUS HOPM 3KOJIOTHYECKOTO
[IOBE/ICHUS B OKpYXKalolleH cpene

1.17

OCYILECTBIISATh TMOMCK HHGpOpMaUU (PU3HUECKOTO COACpKAaHUS B CETH
IHTepHET, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
TOTIOJTHUTEBHBIX UCTOYHUKOB BBIICNATH MHPOPMAIUIO, KOTOpasi ABISAETCS
MIPOTUBOPEUMBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

MCIIOJIb30BaTh MPH BBHITIOJIHEHUH YUEOHBIX 3aJaHUI HAY4HO -




MOMYJSIPHYIO ~ JTUTEpaTypy  (U3UUECKOro  COAEpXkaHHs, CIpaBOYHbIC
MaTEPHUAIIBL, pecypcesl CeTH Hurepner; BJIAJETH npuémMamMu
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOpMALMK U3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC NHCBMEHHBIE M KPATKUE YCTHBIE COOOIICHUS,
0000mas WHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3HUYECKOTO
COJICpKaHUsI, B TOM YHCJIC MyOIMYHO MPEACTABISAThH PE3yIbTaThl IPOCKTHOM
WIIM UCCIIEIOBATEIILCKOM JICATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
W3y4CHHBI TOHATUHHBIN amnmapar Kypca (U3UKH, CONPOBOXKIAThH
BBICTYIUICHHE [IPE3CHTALMEN

1.20

NpY BBHINOJIHEHHWH YYEOHBIX NPOEKTOB M HCCICJOBAHUN (PU3UIECKUX
[POLIECCOB PACHPENENATh O0S3aHHOCTH B TIpyINIEe B COOTBETCTBUM C
[IOCTaBJICHHBIMM 33Ja4aMM, CICAUTH 3a BBIIIOJIHEHHEM IUIaHA JNEHUCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKIAJ B
NIeATEIbHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHMKAaTUBHOE B3aMMOJIECHCTBUE,
[POSIBIISIS TOTOBHOCTD Pa3peliaTh KOH(IMKTbI

9 KUIACC

Kon

nposepsieMo! o

nervor 1 [T

IIpoBepsieMble IpeAMeTHbIE Pe3yIbTAThI 0CBOECHUSI OCHOBHOM
00pa3oBaTeIbHOM MPOrPaMMbI OCHOBHOI0 0011ero 00pa3oBaHus

HCIIO0JIb30BATh N3YYCHHBIC ITIOHATUS

1.2

pa3inuyaTh SBJICHUSA 10 ONHMCAHMIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (GU3NYECKOE SBJICHUE

1.3

pacrio3HaBaTh  IPOSIBJIEHWE  M3YyYEHHBIX  (PU3WYECKUX  SBICHUM B
OKpY’KaloIlleM MHUpe, B TOM 4uciie (U3UYECKue SIBICHUS B MPHUPOJIE, MPH
ATOM TEPEBOJUTh MPAKTUYECKYIO 3a7adyy B Yy4eOHyI0, BBIIEIATh
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HMUECKUX SBICHUN
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ONKCHIBATh M3yYEHHBIE CBOICTBAa Tel U (PU3MUECKHE SBJICHUS, HCIONb3Ys
¢u3nUecKkre BeMYUHBI, IPU OMMCAHUU TPABUIIBHO TPAKTOBATH (PU3HUECKUIA
CMBICT HCIOJIb3YEMBIX BEJIWYHH, O0O3HAUECHHUS M E€AMHULBI (U3HMUECKUX
BEIMYMH, HAXOIUTh (OPMyYIbI, CBS3BIBAIONINE JaHHYIO (PU3HUECKYIO
BEJIMYUHY C IPYTUMU




BEJIMYMHAMHU, CTPOUTH TpadUKH H3YYEHHBIX 3aBHCHUMOCTEH (PHU3NUECKHX
BEJTMYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3MUECKHUE SBJICHHUS U TPOILECCHI,
MCIIONIb3YSl  M3YYEHHBIE 3aKOHBI, TMpPU OSTOM JaBaTh  CJIIOBECHYIO
(GhOpMYyIMPOBKY 3aKOHA U 3alMCHIBATH €T0 MAaTEMATUYECKOE BHIPAKCHHE

1.6

OO0BSCHATH (PU3MUECKUE IPOLECChl M CBOMCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUd IPaKTHUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
PUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2 - 3 JTOIrMYECKHX
[Iar0B C TOMOIIBI0 2-3 HM3YYCHHBIX CBOWCTBA (PU3UYECKUX SIBICHHM,
(U3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peliaTh pacy€THbIE 331a4u (ONMUPAIOIIKECs Ha CUCTEMY U3 2 - 3 ypaBHEHHUN),
MCIIOJNIB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (DPU3MUECKUE BEIMUMHBL: HA
OCHOBE aHaJIM3a YCJIOBHS 3a/1aud 3allUChIBATh KPAaTKOE YCJIOBHUE, BBISBIISATH,
HEJOCTAIONINE WM U30BITOYHBIC JaHHBIE, BHIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOAUMBIE JUIsI  pEUICHUs, NPOBOAUTH pacu€Thl U  OICHUBATH
PEATMCTUYHOCTD MOJTYYSHHOTO 3HAYCHUS (PU3NYECKON BETMUUHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOpPHIE MOXHO PpEIIUTh TMPU TOMOIIH
(buU3MYECKUX METOJOB, HCIIONB3Yys OINHUCAHHE WCCIEAOBaHUs, BBIICTATh
MPOBEPSIEMOE  TPEANOJIOKEHHUE, OICHUBAaTh MPABWIBHOCTh  TOPSJIKA
MPOBEJCHUS  UCCJENOBAHMS, JI€NaTh  BBIBOJABL,  HMHTEPIPETUPOBATH
pe3yabTaThl HAOTIOIEHUN U OTIBITOB

1.9

[IPOBOAMTD OMBITHI 110 HAOTIOACHUIO (UZNYECKUX SBJICHUN WIN PU3NIECKUX
CBOWCTB TeJI: CAMOCTOSITENILHO COOMpaTh YCTAaHOBKY U3 U30BITOYHOr0 Habopa
000py/I0BaHUsl, ONMUCHIBATh XOJ1 ONbITA U €ro Pe3yiabTaThl, POPMYyIUPOBAThH
BBIBO/IbI

1.10

MPOBOJUTh TIPYU HEOOXOAMMOCTH CEPHIO TMPSIMBIX H3MEPEHH, OMpeaemss
CpelHee 3HAaYeHHe Hu3MepsieMoill BenMuMHBl ((OKYCHOE pacCTOSHUE
coOuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOpP crocoba HU3MepeHus
(M3MepHTeIbHOTO PHOOpa)

1.11

NPOBOJIUTH HCCIENOBaHME 3aBUCUMOCTEH  (DU3MYECKMX BEIUYUH C
MCIIOJIb30BAaHUEM TPAMBIX H3MEpPEHUH: IUIaHUPOBaTh HCCIIEJJOBAHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  YCTaHOBKY, (UKCHUPOBaTb  PE3yJIbTaThl
MOJIy4€HHOM 3aBUCUMOCTH (PM3UUYECKUX BEJIMYMH B BUJIE TaOIUIN




rpaduKoB, neaTh BHIBOJIBI 10 pe3yIbTaTaM UCCIIEOBAHUS

1.12

POBOJIUTH KOCBEHHbBIE W3MEPEHUs (U3UYECKUX BEIMYHMH: IUIAHUPOBATH
U3MEpEHUs, CcoOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHAThH
U3MEPEHUs, CIeAysl MNPEUIOKEHHOM WMHCTPYKLHMM, BBIYHUCIATH 3HAYCHUE
BEJIMYMHBI U aHAJIM3UPOBATh IOJyYEHHBIE PE3YJIBTAThl ¢ YUETOM 3aaHHON
[IOTPELIHOCTH U3MEPEHUI

1.13

cOOJIIO/IaTh MpaBHJIa TEXHUKH 0€30ITacCHOCTH TPHU padboTe ¢ J1abopaTOpHBIM
000py1I0BaHHEM

1.14

pazIuyaTh OCHOBHBIC TIPU3HAKH M3YYCHHBIX (DU3UYCCKUX MOJICIICH:
MaTepuaibHas TOUKa, aOCOIFOTHO TBEPIOE TEIIO, TOUSYHBIN HCTOYHUK CBETA,
7yd, TOHKas JMH3a, IUIAHETapHas MOJEiIb aTOMa, HYKIOHHas MOJEIb
ATOMHOTIO sipa

1.15

XapakTepu3oBaTb  MPUHLUMBI  JEHCTBUS  W3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OIOPOM HA MX OIHMCAHMS, UCIIONb3Ysl 3HAHUA O
cBOWcTBaX  (U3MYECKUX SABJICHMH M  HeoOXoxumble  (pusnueckue
3aKOHOMEPHOCTH

1.16

MCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTHYECKHUX MPOLECCOB MPHU
pelIeHny y4eOHO-TIPaKTUYECKUX 3a]1a4, ONITUYECKUE CXEMBI JIJIsl IOCTPOCHHUS
N300pa’keHHi B IUIOCKOM 3epKaJie U cOOMparoliei JI1H3e

1.17

[PUBOANUTH IPUMEPHI (HAXOAUTh HH(OPMALIHMIO O IPUMEPAX) IPAKTUIECKOTO
MCIIOJIb30BaHUsl  (UM3UYECKUX 3HAHUM B IOBCEJIHEBHOM JKM3HU s
oOecrieyeHns 6€30MaCHOCTHU MPH 0OpalleHUH C TPUOOPAMU U TEXHUUECKUMHU
YyCTPOMCTBAMM, COXPAHEHUS 37J0POBbS U COOIIOIEHUSI HOPM SKOJIOTMUECKOTr0
[IOBEJICHUS B OKpYXKalolleH cpene

1.18

OCYILECTBIISATh TMOMCK HHGpOpMaUU (PU3HUECKOTO COAEpPKAHUS B CETH
HHTepHET, caMOCTOSTENbHO (OPMYIUPYs MOUCKOBBIM 3ampoc, HAXOIWUTh
yTH ONpeeNeHHs] TOCTOBEPHOCTH IMOJIyYeHHONM HH(OpMAIMM Ha OCHOBE
MMEIOIINXCS 3HAHUH U JTOITOJIHUTENIbHBIX HICTOYHUKOB

1.19

MCIIOJIb30BaTh MIPU BBIMIOJHEHUHN YYEOHBIX 3a/laHuil HAyYyHO - MOMYJISIPHYIO
muTeparypy (pU3MUECKOro cojepKaHus, CIIPaBOYHbIE MaTepHalibl, PECypChI
cetu VHTepHeT; BiageTe NpUEMAaMU  KOHCIIEKTUPOBAHUSA  TEKCTA,
npeoOpa3oBaHus MH(YOPMAIMK U3 OJTHOU




3HAKOBOU CUCTEMBI B JIPYTYIO

1.20

co3/aBaThb COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
UHPOpPMALUM W3 HECKOJIBKHUX MCTOYHHKOB (PU3NYECKOTO COJEPIKAHHS,
MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl MPOSKTHON WM HCCIeI0BaTEeNIbCKON
IEATEIIbHOCTH, IIPYU 3TOM I'PaMOTHO KCIOJIb30BATh U3YYEHHbI OHATUWHBINA
anmapar H3ydyaeMoro pasziena (U3MKH U COINPOBOXAATh BBICTYILUICHHE
[pe3eHTaluel ¢ y4éTOM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

[pU BBIIOJIHEHUM Y4YEOHBIX IPOEKTOB M MCCIEAOBaHUN (PU3MUECKUX
[POLIECCOB PACHPENENATh OO0S3aHHOCTH B TIpYIE B COOTBETCTBUH C
[IOCTaBJICHHBIMM 337a4aMM, CICAUThH 32 BBIIOJIHEHWEM IUIAHA JEHCTBUU H
KOPPEKTHpPOBATh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIaJ B
NIEATEIbHOCTh TPYIIIBI, BBICTPANBaTh KOMMYHHMKAaTHBHOE B3aUMOJIECHCTBHE,
[POSIBIISIS TOTOBHOCTD Pa3pelaTh KOH(IMKTbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon
pa3nena 3JIEMEHTa HpOBepfleMble 3JIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHWM OKPYXXAIOIIEIO MHUPA

dusnka - Hayka o npupoze. SABaeHus npupoasl. OuzndecKue
1.1 SIBIICHUS MEXaHHYeCKHUE,  TEIUIOBBIC, ANEKTPUYECKHUE,
MarHUTHBIC, CBETOBBIC, 3BYKOBBIC

®dusnyeckne BenuuuHbBL. M3MepeHune (U3NYECKUX BETHYHH.
1.2 dusnueckue npuOOpBHIL. [TorpemHocTsb U3MEpEeHuil.
MexyHapoIHasi CUCTEMa €INHUIL

EcTecTBeHHOHAy4YHBI ~ METOJA  TO3HAHUA:  HAONIOJCHUE,
[MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABMKCHUE THUIIOTE3,
13 DKCIICPUMEHT 10  IIPOBEPKE  THUIIOTE3,  OOBSCHEHHUE
1 Ha01101a€MOT'0 SIBJICHUS

1.4 Onucanue GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH

[IpakTrueckue padbOThI:
HH##Par#Ht13MepeHne pacCTOsIHUM.
H#Par##l3mMepenne 00bEMa KUAKOCTH U TBEPAOTO
Tena.
#H##Par###Onpeaenenre pa3MepoB MajbIxX TeJ.
#HH#HPar###l13Mepenne TeMeparypsl Ipy IOMOIIH
KHUJIKOCTHOTO TEPMOMETpPA U JATYHKA TEMIIEPaTypPhl

1.5

I[TEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHUU BEIIECTBA

HiHPar###CTpoeHHE BelIeCTBA: aTOMbl M MOJIEKYJBI, HX
2.1 pazMepbl. ONBITHI, JTOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE
BEIIIECTBA

HiPar###]lBiokeHne dactunl BeniectBa. CBSI3b  CKOpPOCTH
2.2 NBUKEHHS YacTHI] C TeMIleparypoil. bpoyHoBckoe aBukeHue,

muddy3us

B3aumoieiicTBrE YacTHI BEIIECTBA: IPUTSHKEHUE
2.3 OTTAJIKUBAHUE
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HH#Par#H#H ArperaTHble COCTOSIHUS BEUIECTBA: CTPOEHUE Ira3oB,
PKUAKOCTEN U TBEPIBIX (KPUCTAIIMYECKUX) Tel. B3aumocBs3b
MEX/y CBOWCTBAMHM BEIIECTB B Pa3sHbBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUH BOJBI

2.6

[IpakTHyeckue paboTHI:

HiHPar##H#Ouenka auamMeTpa aroMa METOJOM psiioB  (C
HCIob30BaHueM (pororpadmii).

HAHPar##H##ONBITEL 10 HAOJIOJECHUIO TEIUIOBOTO PaCIIUpPEHUs
razoB.

HHHPar###0nbpITl 110 OOHApYXKEHUIO0  JIEHUCTBUS  CHJI
MOJIEKYJISIPHOTO TIPUTSKSHUS

JIBIDKEHUE U B3AUMOJIEVCTBUE TEJI

MexaHH4eCcKOe JBHKCHUE. PaBHOMepHOG U HCPABHOMCPHOC

3.1 NBHJKEHUE

HiHPar##HCropocTtb. CpeHsis CKOPOCTh IPU HEPABHOMEPHOM
39 MBYOKCHUH. Pacdér myTH ¥ BpeMEHH JTBUKCHHUS

SBneHne nHepIuu. 3aKOH WHEpIHH. B3auMopaeiicTBue Ten Kak|

MPUYMHA U3MEHEHHS CKOPOCTH JIBIDKEHUS Tel. Macca Kak Mepa
3.3 WHEPTHOCTH Tela

HiHtPar## InotHocTe  BemectBa.  CBsI3b  IUIOTHOCTH €
3.4 KOJMYECTBOM MOJIEKYJ B €AMHUIE 00BEMA BEIeCTBA
3.5 Cuna Kak XapakTepUCTHKa B3aUMOICHCTBUS TEI

Cuna ynpyroctu u 3akoH ['yka. Mi3mMepeHue CHIlbl ¢ TOMOIIbIO
3.6 TUHAMOMeETpa

HiHPar## SIBnenne TAroTeHus u cuia Tsokectu. Cuma TsSoKecTH
3.7 Ha Ipyrux niaa"erax. Bec tena. HeecomocTs

Cwita TpeHns. TpeHue CKOJIbXKEHUS U TPEHUE MOKos. TpeHue B
3.8 PUPOJIE U TEXHUKE

HiHPar###CnoxxeHue Cul, HapaBJICHHBIX 110 OJHOW MPSIMOU.
3.9 PaBHOIEHiCTBYIOIIAS CHJT
3.10 [IpakTiueckue paboThI:




OnpezneneHre CKOPOCTH PaBHOMEPHOTO JIBUKEHHUs (IIapuKa B
PKUJIKOCTH, MOJIEIIH SJIEKTPHUUYECKOTO aBTOMOOMIIS M TaK JaJiee).
OnpezneneHue cpeiHell CKOPOCTU CKOJIbKEHHsI Opycka HIn
[1apuKa 110 HAKJIOHHOM IUIOCKOCTH. OmnpeaeneHue IOTHOCTU
TBEpIOro Tena. ONBIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh
pacTshkeHus (nedopManin) Npy>KUHBI OT TPUIIOKEHHON CHIIBI.
OnbITEl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb CHJIBl TpPEHUS
CKOJIBKEHHUSI OT BEca Tejla U XapakKTepa CONPUKACAIOIINXCS
[MOBEPXHOCTEH

3.11

@usnyeckue SBICHUS B IPHUPOJAE: IPUMEPBI JBWKEHUS C
Pa3IMYHBIMM CKOpPOCTSIMH B JKMBOM W HEKHMBOW IPHUPOJE,
NIEHCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE

3.12

TexHuueckue YCTPOﬁCTBaZ JUHaAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPIBIX TEJI, )KUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO TCJa. Crioco051 YMCHBIICHUS U

4.1 YBEJIMUEHUS 1aBJICHUS

JlaBnenue rasza. 3aBUCHMOCTb JaBJ€HHMS Traza OT 00bEMa,
4.2 TEeMIIEPATypPbl

[lepenaua npaBneHus TBEPABIMU TEJNAMH, >KUIKOCTAMH U
4.3 razamu. 3akoH [lackans. [IlHeBMaTnyeckue MaluHbl

3aBUCUMOCTh  JABIEHHUS  JKUIKOCTH  OT  IIyOMHBI
44 ['uapocratudeckuit  mapagokc. CooOmarmmmuecs: COCYIbI.
: [ 'napaBiIMuecKre MEXaHU3MBbI

ATMmoctepa 3emaun U arMmocdepHoe naBieHue. I[IpuumHbI

CyIIECTBOBaHUSl  BO3MYIIHOW  000mouku  3emiau.  OmbIT
45 Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOrO JAaBICHHUS OT

BHICOTHI HaJl YPOBHEM MOPS

3mepenne armochepHoro agasnenus. Ilpubopsr  ams
4.6 M3MepeHus aTMOC(HEPHOro AaBJICHUS

JlelicTBUE KUAKOCTH M Taza Ha MOTPYXEHHOE B HHUX TEJO.
47 BriTankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumeza
4.8 [naBanue ten. Bo3nyxomnnaBanue




[IpakTrueckue paboTHI:

lccnenoBaHue 3aBHCHMOCTH Beca Tela B BoJE OT 00bEMa
[MOTPY>)KEHHOW B JKMJIKOCTh dYacTh Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CUJIBL, IECTBYIOLIEH HA TEJIO, MOTPYKEHHOE
B JKUIAKOCTh. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAOLIEH
CUJIBbl, EUCTBYIOIIEH HAa TEJIO B XXUAKOCTH, OT MAacChl Tela.
OnBITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTDH BBITAJIKMBAOIIEH
CHJIBI, JICHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT O0BEMaA
[MOTPY>)KEHHOW B JKMJAKOCTh YAacTH Tejla U OT IJIOTHOCTH

4.9 PKUJIKOCTH. KouncrpyupoBanue apeomeTpa WIH
KOHCTPYHPOBaHUE JIOJIKH u orpesieneHue ed
rpy30N0AbEMHOCTH
@dusznyeckue SBICHUS B TPUPOJE: BIMSHHE aTMochepHOro
TaBJICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO

4.10
TexHuueckue  ycTpoOMcTBa:  COOOLIAIOUIMECs]  COCY/BbI,
YCTPOMCTBO BOAONPOBOAA, THAPABIMUECKUI TIPECC, MAHOMETD,

411 ©apomeTp, BICOTOMED, OPIIHEBON HACOC, ApEOMETP

PABOTA, MOITHOCTD, SOHEPI'UA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
[IpocTble MeXaHU3MBI: pbluar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
5.3 [TpaBuiIO paBHOBECHS phluara
5.4 [IprMeHeHMe paBuiIa PaBHOBECHS pbluara K OJIOKY
«3o10T0€ TpaBWIO» MexaHuku. Koapdumument mnosiesHoro
NeicTBUST MEXaHW3MOB. [IpocTeie MeXaHW3MBI B OBITY U
55 TEXHUKE
5.6 [loTeHIManbHas SHEPTUM TeJIa, MOJHATOr0 HaJ 3eMIIER
5.7 KuneTnueckast sHEPrus
[lomHast MexaHWUYECKass OJHEPrHus. 3aKOH W3MEHEHHs |
5.8 COXpaHEHHsI MEXaHUYECKOH SHEepruu
59 [IpakTiueckue paboThI:




HiPar###Onpenenenne  pabOTBl  CHWJIBI  TPEHHS  TIPH
PaBHOMCPHOM JBUXXCHUH TCl1a 110 FOpHSOHTaHBHOﬁ
noBepxHocTU. MccrnenoBanue yciioBui paBHOBECHs phlyara.
MN3mepenne KIIJI HaknoHHOM miockocTu. M3yuyeHue 3akoHa
COXpaHEeHMs] MEXaHMYECKON YHEPTHH

5.10

du3nyeckue SIBICHUS B IIpUpoOAC: peldyarv B TCJIC YCIIOBEKA

5.11

TexHuueckne  yCTpPOMCTBA:  pblyar,  MOJBMXKHBIM U
HETOJIBIDKHBINM  OJIOKM, HAKJIOHHAS IUJIOCKOCTh, IPOCTHIC
MEXaHU3MBI B OBITY

8 KJIACC

Kon
pa3iena

Kon

3JIEMEHTAa

[IpoBepsieMble 3JIEMEHTHI COAePKAHUS

TEIIVIOBBIE ABJIEHU A

6.1

OCHOBHBIE IIOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
cTpoeHHUsl BeliecTBa. Macca M pasmepbl MousieKyid. ONbITHI,
[OITBEPIKIAIOIIHE OCHOBHbIE HOJIOKEHHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPUHU

6.2

Mozenu TBEPAOTO, KHUIKOTO U ra3000pa3HOro

COCTOSIHHM BEIECTBA. KpI/ICTaJIJII/I‘-IeCKI/Ie u aMop(I)HHe

TC1a

6.3

OOBsiICHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX TEI

Ha OCHOBE MOJI0XKECHHUM MOHeKyHHpHOKHHeTquCKOﬁ

TEOpUn

6.4

CMauynBaHue U KalMWJISIPHBIC ABJICHUA

6.5

TemnmoBoe paciIipCHuC U C:KaTuec

6.6

Temnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO

TCIIJIOBOT'O IBMXKCHUA YaCTHUIL

6.7

BuyTtpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH
PHEPIUU: TeIIonepeaaya U COBepIIeHHE PadOThI

6.8

Buant TCIUIonepeaavyu: TCriIonpoBOJHOCTb, KOHBCKIIHA,




M3ITy4eHUE

6.9

KomndecTBO TEIIOTHI. YI[CJ'IBHaH TEIIOEMKOCTD

BCILICCTBA

6.10

TermiooOMeH U TEMI0BOE paBHOBECUE. Y paBHEHUE

TEII0BOro OajgaHca

6.11

[InaBnenne u OTBCPACBAHUC KPUCTAIUNIMYECKUX BEIICCTB.

Y,HCJIBHaH TCILJIOTA ITJIaBJICHUA

6.12

[TapooOpa3oBanue u KoHaeHcarus. Mcmapenue. Kunenwue.
YaenpHass ~— TemyioTa  mapooOpa3oBaHUs.  3aBUCHUMOCTH
TEMIEPATypbl KUTIEHUS OT aTMOC(HEpHOTro

JaBJICHU A

6.13

BrnaxHocTb BO3yXa

6.14

9Hepr1/151 TOIIMBA. Y JieNbHas TEIJIOTa CropaHnusa

6.15

[ IpuHIIMIIBI paOOTHI TEIIOBBIX ABuraTenei KIT/]
TEIIOBOIO ABHUTATENA. TeIIOBbIE JBUraTEN U 3aIUTa

OKPYXKAroIIel cpeibl

6.16

3aKoH COXPAHCHUS U IMTPEBPALICHUA SHEPTHUU B TCINIOBBIX

[poneccax

6.17

[TpakTHyeckue paboTHI:
HHHPar###0OnpITHl 10 OOHApY)KEHUIO  JEHCTBUSL  CHJI
MOJIEKYJISIPHOTO MPUTSKESHHUS.
HiH#Par###ONBITHI 110 BRIPAILIMBAHNIO KPUCTAIIJIOB TOBAPEHHOM
COJIM UJIM caxapa.
#AH#P ar###OnBITEl 10 HAOIIOAEHUIO TEILJIOBOIO
pacuIMpeHust ra3oB, KHUJIKOCTEN U TBEPIBIX TE.
HiHPar###Onpenenenye JaBleHNs BO3Iyxa B OajioHe
HINPHILIA.
HiHHPar###OnbIThI, J€MOHCTPUPYIOIIHE 3aBHCUMOCTh
aBJIeHUS] BO3AyXa OT ero o0béMa W HarpeBaHHs WU
OXJTAXKICHUSI.
HiHtPar##l IpoBepka TUNOTE3bl JIMHEMHOW 3aBUCUMOCTHU
TUTMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKON




TpyOKe OT TeMIlepaTyphl.

HiHPar###HaOmonenue u3MeHEHHsI BHYTPEHHEH SYHEPTUU TeNa|

B pe3ysbTaTe TEIUIONEPeaaun U paboThl BHEITHUX CHJI.
#Hi#HPar#H#lccnenoBanme SBICHUS TEINIOOOMEHA PU
CMEIITMBAHUH XOJIOJTHOW U TOPSIYCH BOJIBI.
H#HHHPar##H#OnpeaesieHne KoJIMYecTBa TEIIOTHI,
MOJTYYECHHOTO BOJION NP TETUIOOOMEHE C HarpeThIM
METaJUIMYECKUM IIUIUHAPOM.

HH#Par#H#OnpeneneHue yaeabHOW TEIIOEMKOCTH BEIIECTBA.
#Hi#HPar###lccienoBanue rnpoiecca UCIapeHusl.
H#HH#Par##H#OnpeneneHre OTHOCUTEIbHON BIa)KHOCTH
BO3/1yXa.

HH#Par##H#HOnpeneneHue yaeabHONW TEIUIOTHI TIJIaBJICHUS JIbJA.

du3nyeckue SIBICHUSI B npupoac: MOBEPXHOCTHOC HATAKCHUC
1 KAlTWUIAPHBIC SABJICHUA B IIPUPOLAC, KPUCTAJUIBI B IIPUPOIC,

6.18 N
n3nyyenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BI;
00pa3oBaHUE POChl, TYMaHa, HHEsl, CHera.
TexHuueckue YCTPOMCTBA: KaluJUIspBL, IIPUMEPBHI
MCII0JIb30BaHUsl KPUCTAIUIOB, )KUIKOCTHBIN TEPMOMETP, JaTUUK
6.19 TeMIIepaTypbl, TEPMOC, CHUCTEMa  OTOIUICHHS  JIOMOB,

TMUTPOMETPBI, TCUXPOMETp, MapoBas TypOHMHA, JBUTATElb
BHYTPEHHETO CrOPaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHWA

7.1 DnexTpu3anus Tell. J[Ba poja 3JIeKTpUUECKHX 3apsiioB
B3auMopeiictBue  3apsbkeHHbIX — Ten.  3akoH  Kynona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TEI OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXY TE€JIaMH)

73 OnexTpuueckoe nosie. Hanmpsok€HHOCTD AJIEKTPUYECKOTO MOJIS.

[ [pyHIIMTT CYNIEPIIO3ULINU JIEKTPUUECKUX TTOJICH




(Ha KaYECTBEHHOM ypPOBHE)

Hocurenu 37eKTpuyecKux 3apsaa0B. DIeMEHTapHbIN

7.4 hiekTpudeckuid 3apsa. Ctpoenue aroma. [IpoBogHuKH 1
TUBICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOro 3apsaaa
DJICKTPUUYECKU I TOK. YcnoBus CYIIIECTBOBAHUS
7.6 DIEKTPUYECKOTO TOKA. VICTOYHMKHM IOCTOSIHHOTIO TOKa
JleiicTBHS 3TIEKTPUUECKOro TOKa (TEIUIOBOE,
1.7 XUMHUYECKOE, MArHUTHOE). DJIEKTPUUECKUIA TOK B
PKUJIKOCTSIX M Ta3ax
Onektpuyeckas nenb. Cuia Toka. JNeKTPUIECKOe
7.8
HaIPsKEHUE
ConpoTHBIEHUE NPOBOJHUKA. Y JEIBHOE
7.9
CONPOTUBIICHUE BEIIECTBA
7.10 3akoH OMa a1 ydacTka 1enu
[locnenoBarenbHOE U apaieIbHOE COETUHEHUE
7.11
[TPOBOJIHUKOB
PaboTa ¥ MOIIHOCTH AJIEKTPUYECKOTO ToKa. 3akoH J[koyms -
7.12 Jlenna
DJeKTpUUYECKUe 1ENU U MOTPEOUTENH SIEKTPUUECKON SJHEPTUN
7.13 B ObITy. KOpoTKOE 3aMbIKaHue
[locTostHHBIE MarHUTHI. B3anmoielicTBrE MOCTOSHHBIX
7.14
MarHuTOB
MaruautHoe nosne. MarautHoe nose 3eMiId U ero
7.15
3HAYEHHE IS )KM3HU Ha 3eMiie
OnbiT Opcrena. MarHuTHOE TMOJE€ BJIEKTPUUYECKOrO TOKa.
7.16 [ [puMeHeHne 3JIEKTPOMarHiTOB B TEXHUKE
JleficTBe MarHUTHOTO TMOJs Ha TMPOBOAHUK C TOKOM.
DJIEKTPOJBUTATENb  MOCTOSSHHOTO  Toka. lcnonb3oBaHue
717 DJIIEKTPOJIBUraTelel B TEXHMYECKMX YCTPOMCTBAX M Ha
' TpaHCIOPTE
7.18 OnbiTel ®apanes. SIBneHne 31€KTPOMarHUTHON




7.19

7.20

uHaykiuu. [Ipasuio Jlenna

DneKTporeHepaTop. Crioco0b1 HOJIy4EHUS
NEKTPUYECKON SHEPTrUuu. DIEKTPOCTAHLIUY Ha
BO300HOBIIIEMBIX HCTOYHUKAX 3Hepruu [IpakTuueckue
paboThI:

OnbIThl 10 HAOIIOAECHUIO SJIEKTPU3ALUY T UHIYKINEH U
IIPU CONPUKOCHOBEHMH.

HccnenoBanue AEUCTBHsS  DIIEKTPUYECKOrO IO Ha
IIPOBOJHUKY U TUAIEKTPUKH.

COopka u mpoBepka pabOThl 3UIEKTPUUECKONW LENH
IIOCTOSIHHOTO TOKa.

W3Mmepenue u peryinpoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEPE3
pPE3UCTOpP, OT CONPOTUBIICHUS PE3UCTOPA U HANIPSKEHUS Ha
pe3ucrope.

OnbIThI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTh
MEKTPUYECKOTO CONIPOTUBIIEHUS TPOBOJHMKA OT €T0
JUIMHBI, IUIOIIAJXA TIOIEPEYHOr0 CEYEHUs M MaTepuala.
IIpoBepka nmpaBuia  CIOKEHUS  HANpPsDKEHUH U
IIOCJIEIOBATEIIbHOM ~ COCIMHEHHH JBYX  PE3HCTOPOB.
IIpoBepka mpaBuna [uid CHIBI TOKa IPH NapauIeIbHOM
coequHeHUH  pe3uctopoB.  OmpezneneHue  pabOTHI
EKTPUYECKOTO  TOKA, MIAYLIErO0 Yepe3  PE3UCTOp.
OnpeneneHne  MOIIHOCTH  DJIEKTPUYECKOIO  TOKa,
BBIICIIIEMON Ha pesucrope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIEr0 Yepes3 JIAMIIOUKY, OT HaIllpsKEHUs HA
Hel. Ompenenenune KIIJ| HarpeBarens. MccrnenoBanue
MarHMTHOTO B3aWMOJEWUCTBUS IOCTOSHHBIX MAarHUTOB.
W3y4eHre MarHUTHOIO IOJI MOCTOSHHBIX MarHUTOB IIPH
ux 00beIMHEeHUU U pazaenenuu. ccnenoBanue aeicTBUs
AJEKTPUYECKOTO TOKAa HAa MArHUTHYIO CTpeENKY. OIBITHI,
JEMOHCTPHUPYIOLIUE 3aBUCUMOCTh CHIIBI



B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MarHuTa OT CUJIbI TOKa U
HAlpaBJIeHUsT TOKa B  Karymke. V3ydenue JeilcTBus
MarHUTHOTO MOJIsl Ha MTPOBOJIHUK ¢ TokoM. KoHCcTpynpoBanue u
n3ydeHue pabotrel anektpoasuratens. Msmepenme KII/]
DIIEKTPOABUTaTEIbHON yCTaHOBKU. OTBITHI [0 UCCIEAOBAHUIO
SBJICHUSI ~ SJICKTPOMArHUTHOM  MHAYKIMHU:  HCCIEJOBaHUE
M3MEHEHUHN 3HAaYeHHsI U HAIIPABIICHUS UHAYKIIHOHHOTO TOKa

duznueckue SIBICHUS B MPUPOJEC: DICKTPUUYECKUE SIBJIICHUS B
aTMoc(epe, ANEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nojie 3eMiIH, Apeid MOIOCOB, POJIb MArHUTHOTO OIS JUIS

7921 PKU3HU Ha 3emiie, MOJIIpPHOE CUSTHUE
TexHu4ecKue  yCTPOMCTBA:  DJIEKTPOCKOIL,  aMIIepMETp,
BOJIbTMETP, pEOCTar, CYETUYMK DIEKTPUYECKOH SHEpruw,
DIIEKTPOOCBETUTEIHHBIC IpuOOPHI, HarpeBaTeIbHbBIC
PIIEKTPONIPUOOPHI (mpumepsr), AJICKTPUUCCKUE
7.22 MPEIOXPAHUTEINH, 3JIEKTPOMArHHUT, ANEKTPOABUTATEIb
MOCTOSTHHOTO TOKa, T€HEPaTop MOCTOSHHOTO TOKa
9 KJIACC
Kon Kon anemenTa [IpoBepsiemble 3JIEMEHTHI COICPKAHUS
pasznena
MEXAHUWYECKUE ABJIEHUA
81 MexaHuueckoe aBIKeHHE. MarepuanbHas Touka. Cucrema)
' oTcuéTa
9 8.2 OTHOCHTEITFHOCTh MEXaHUYECKOTO JIBHIKECHUS
8.3 PaBHOMEpHOE MPSMOJIMHEHHOE JIBIKEHHE
HitPar##HepaBHoMepHOE ~ TIPIMOJIMHEHHOE  JBHKCHUE.
CpenHsisi 1 MTHOBEHHAs! CKOPOCTh Tella TIPU HEPaBHOMEPHOM
8.4 TTBKECHUHT




Y ckopenue. PaBHOYCKOpEHHOE MPAMOJIUHEITHOE

8.5
NBIDKEHUE
8.6 HAHPar###CBoOoHOE Tanenue. OmeITel [ anuies
HiHPar###PaBHOMEpHOE IBUKEHUE 110 OKPYKHOCTH.
8.7 [lepuon wu wyactota oOpamienus. JluHelHas W yrjoBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe
8.8 [TepBrrit 3akon HproToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetwnii 3akon HeroToHa
8.11 HiHPart##] [pyuHIMI Cyneprno3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
HiPar###Cuna TpeHus: CUia TPEHUS CKOJIbKEHUS,
8.13
CHJIa TPEHHSI TTOKOS, IPYTHe BUABI TPEHHS
HiHPar###Cuna TSKECTU U 3aKOH BCEMHPHOIO TATOTEHUS.
8.14 Y ckopeHre CBOOOTHOTO MaIeHUs
JIBuxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckas
8.15 ckopocTh. HeBecoMocTh 1 nieperpy3ku
816 PaBHOBecHe MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE
' TEeJ0
HiPar###PaBHoBecre TBEPAOTO TeNa ¢ 3aKPEIIEHHON OChIO
8.17 BpaieHus. MomeHT cuiibl. LleHTp TsxecTn
8.18 VMitynsce Tena. 3menenue ummyisca. IMmysnbsc cuitsl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 HiHPar##PeakTHBHOE IBIDKEHHE
8.21 Mexanudeckas paboTa U MOITHOCTh
8.2 PaboTa CHJI TSXKECTH, YHPYrocTH, TpeHus. CBs3b SHEPrHU U
' paboThI
823 [ToTeHnanbHas YHEPTUs TeJa, OJHATOTO HaJl MOBEPXHOCTHIO
' Bemiin
8.24 [loTeHManbHAas SHEPTUA CXKATON MPYKUHBI
HiHPar###Kunerndeckas sHeprus. Teopema o
8.25 .
KUHETHYECKOW YHEPTUU
8.26 HiHPar###3aKoH coXpaHEHUST MEXaHUYECKON PHEPTUH




8.27

[TpakTHyeckue paboTHI:

OnpezeneHue CpeaHeld CKOPOCTH CKOJBKEHHUs Opycka WiIn
NBYDKEHUS IIapHKa 10 HAKJIOHHOHM IutockocTH. OmnpeneneHue
YCKOPEHHUsI Tella MPH PaBHOYCKOPCHHOM JBMJKEHUH 10
HAKJIOHHOM IJIOCKOCTH.

ViccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHH IIpH
PAaBHOYCKOPEHHOM JIBWKEHHH 0€3 HadaJlbHOH CKOpPOCTH.
[TpoBepka rUNOTE3bI: €CIU MIPHU PABHOYCKOPEHHOM JIBHYKCHHU
0€3 HaYaJIbHON CKOPOCTH IYTH OTHOCATCS KakK Psii HEYETHBIX
YHCEl, TO COOTBETCTBYIOIIME MPOMEKYTKH  BpPEMECHHU
OJINHAKOBEI.

ViccreoBaHre 3aBHCUMOCTH CHJIBI TPEHHSI CKOJIBKCHHS OT|
CHJIBI HOpMabHOTO NaBieHus. Onpenenenue KodPPUITUEHTA)
TPEHUSI CKOJIbXKECHHS. OnpenencHue XECTKOCTH TPYKUHBI.
Onpenencane pabOThl CHIBI TPEHUS TPH PaBHOMEPHOM
NBOKCHUW ~ Tella 10  TOPU30HTAJIBHOW  MOBEPXHOCTH.
Ornpenenenne paboThl CHIIBI YIPYTOCTH MIPHU MOABEME TPy3a C
MCII0JIb30BAHUEM HEMOIBHYKHOTO U TIOJIBU)KHOTO OJIOKOB

8.28

duznueckue SIBICHUSA B npupoac: MNpuiIrMBbl W OTJIHBBI,
JBMOKCHUEC  IIJIAHET CoitHeUHOMI CUCTCMbI, PCAKTUBHOC
JABUIKCHUC JKUBBIX OPTaHU3MOB

8.29

TexHu4yecKkne yCTpOMCTBA: CIIMAOMETP, JATUYUKH IOJIOKEHUS,
PACCTOSHUS U YCKOPEHHUSI, PAKETHI

MEXAHUYEC

KHE KOJIEFAHMA 1 BOJIHBI

9.1

KonebatenbHoe aBmkeHue. (OCHOBHBIE XapaKTEPUCTHUKH
KOJICOaHMIT: IEPHO/T, YaCTOTa, aMILUTHTY/a

9.2

MareMaTHYeCKnii M NPYKUHHBIA MasATHHUKHU. [IpeBpaiueHue
HHEPIUU MPHU KoJeOaTeTbHOM JABHKEHUH

9.3

3aryxapmue  KkoinebaHus.  BeIHyKIeHHbIE — KOeOaHUs.
Pe3onanc

9.4

Mexanudyeckue BOJIHbL. (CBONCTBa MEXaHUYECKUX BOJIH.
[[poopHBIC U TTOTIEPEYHBIC BOJIHBI. JIJTMHA BOTHBI 1 CKOPOCTH
e€ pacrpocTpaHeHusi. MexaHuyecKre BOJIHBI B




TBEPJIOM Telle, CEHCMUYECKHIE BOJTHBI

9.5

3ByK. [’ poMKkoCTh 1 BbIcOTa 3ByKa. OTpakeHue 3ByKa

9.6

H}pa3ByK U yIbTpa3ByK

9.7

[IpakTiueckue paboThI:

Ornpenenenue YaCTOTBI u nepuozaa KoseOaHui
MATEMATUYCCKOI'O MassTHHUKA.

OrnpeneneHre 4acTOThl M IEpUoAa KoJeOaHW MPY>KUHHOTO
MassTHHUKA

VccnenoBanue 3aBUCHUMOCTHU nepuoaa Kosie0aHui
MMOABCIICHHOI'O K HUTH I'py3a OT HAJIMHBI HUTHU. I/ICCJICIIOBaHI/Ie
3aBHCUMOCTH IepHoJa KojaeOaHui MpyKUHHOTO MasTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH TIepro/ia KoeOaHuit
rpy3a, MOJBEIICHHOTO K HUTU, OT MAcChl Ipy3a U >KECTKOCTH
Mpy>kKuHbl. M3Mepenne yckopeHusi CBOOOIHOTO NaAeHUs

9.8

@Du3nyeckue SBICHUS B IPUPOLE: BOCIPUATHE 3BYKOB
PKUBOTHBIMH, 3EMJIETPSICEHUE, CENCMUYECKHUE BOJIHBI, IIlYyHAMH,
X0

9.9

TexHudyeckne  yCTpoOMCTBa: 9XO0JIOT, UCIIOJIb30BaHUE
yIBTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

3J'IeKTpOMaFHI/ITHOC moJie. 9J'ICKTpOMaFHI/ITHBIe BOJIHBI.

10.1 N

CBOICTBA AIIEKTPOMArHUTHBIX BOJTH
10.2 [[Ixasa 3JIEKTPOMAarHUTHBIX BOJIH

OnekTpoMarHuTHass mnpupoja cBeta. CKoOpocTh — cBeTa.
10.3 BoJiHOBBIE CBOICTBA CBETA

[IpakTHyeckue paboTHI:

l3yueHre CBOWCTB JIIEKTPOMArHUTHBIX BOJH C MOMOIIBIO
10.4 MOOMIIBHOTO Tene(oHa

dusnueckue ABICHUS B NpUpOAE: OHOIOrHYecKoe JeiicTBHe
105 BUIMMOTO, YIIBTPa(QHOIETOBOTO U PEHTT€HOBCKOTO H3ITyUeHHH
106 TexHuueckue YCTpOWCTBA: HCIIOJIb30BAHUE

DJICKTPOMAIHUTHBIX BOJIH IJIA COTOBOM CBS3U




CBETOBBIE ABJIEHNA

111

queBa;I MOACIb CBETA. HcTounuku cBeTa

11.2

IIpssMonMHENHOE pacIIpOCTpaHEHUE CBETA

11.3

Ortpaxenue cBera. [nockoe 3epkano. 3aKOH OTPaXKEHUS
cBeTa

11.4

[Ipenomnenue cBera. 3akoH npenomieHus ceeta. [lomHoe
BHYTPEHHEE OTpaKEHUE CBETa

115

JIunza. Xop nyyel B IMH3E

11.6

OnrTuyeckas cucreMa Q)OToaHnapaTa, MHKPOCKOIIa 1
TCIICCKOIIa

11.7

I'na3 kak ontuyeckas cucreMa. bian3opykocTs u
JAJIbHO30PKOCTh

11.8

Pasnoxxenue 6enoro csera B cnektp. OnbiTel HploTOHA.
CrnoxeHue CeKTpalbHBIX 1IBETOB. Jlucnepcus ceera

11.9

[TpakTuyeckune paboOTHI:

1. HccnenoBaHue 3aBUCUMOCTH yIila OTPaXKEHUS
CBETOBOI'O JIy4ya OT yIJIa MaJeHUs.

2. V3ydeHue XapaKTEPHCTHK H300paKEeHHs
IIpeIMeTa B INIOCKOM 3€pKalle.

3. MccnenoBanue 3aBUCUMOCTH YIIIa IIPEIOMIICHHS
CBETOBOIO Jiy4a OT yIJla NaJIeHUs Ha FpaHuIIe
«BO3IYX - CTEKIIO».

4. Tlonydyenue n300pakeHH C TOMOIIBIO
coOuparoIien JTUH3HI.

5. Omnpenenenue GOKYCHOTO pacCTOSHUS U

ONTUYECKOH CHiIbI cOOMparoeil TNH3BI.
OnBITHI MO Pa3JI0KEHHUIO OEJI0Tr0 CBETa B CIIEKTP.

OmnbITHI IO BOCIIPpUATHUIO LIBECTA IPEAMETOB IIPU UX
Ha6J'IIOI[eHI/II/I 4Cpe3 IBCTOBLIC (1)I/IJ'H>TpBI

~N o

11.10

duznyeckue sBIeHUS B npupoje: 3arMenus Connana u JIyHsl,
[[BeTa TeJ, ONTHYECKHE sBJIeHHWA B aTMocdepe (1BeT Heoa,

pedpakius, pagyra, MUPax)

11.11

TexHu4eckue yCcTpoiuCTBa: 04K, IEPUCKOIL,




¢doToanmapar, ONTUIECKUE CBETOBOIBI

12

KBAHTOBBIE

SIBJIEHUWSA

OmnbiTel Pesepdopna u manerapHas mozaenb aroma. Mojeinb

121
atoma bopa
122 Vcnyckanue W TOTJIONMEHWE CcBeTa aroMoM. KBaHTHI.
' JIuHeityaThie CIEKTPbI
12.3 PannoakTuBHOCTh. Anb(a, OeTa- ¥ raMMa-u3ITydeHUs
CtpoeHue aromMHoro siapa. HykioHHass MoJenb aTOMHOTO
12.4 saapa. M3oromnsl
PannoaktuBHble  mpeBpamienus. [lepuwon  momypacmana
12.5 ATOMHBIX sI7IEP
126 SAnepubie peakinuu. 3aKOHBI COXpPAHEHHS 3apsAg0BOrO U
' MacCOBOI'O YHCET
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MAacChl U YHEPTUU
128 Peakuuu cuHTe3a U AeneHUs sjaep. VICTOYHUKH DHEpPruu
' ConHua u 3B€31
SAnepuas sHepretuka. [leiicTBue paguoakTUBHBIX U3JIy4EeHUN
12.9 Ha >KUBBIE OPTaHU3MBI
[TpakTudeckue paboThI:
Habmro/1eHue CIIONTHBIX U JIMHEHYIATHIX CIICKTPOB M3 TYUCHHSI.
12.10 VccnenoBaHue TPEKOB: U3MEPEHHE SHEPIMM YacTULBI 110
TOPMO3HOMY IIyTH (110 poTOrpadusm).
l3mepeHne paanoakTUBHOTO (hoHA
du3nyeckue  SBICHUS B MPUPOJE:  €CTECTBEHHBIN
1211 PaIMOaKTUBHBIA (DOH, KOCMHUYECKHUE JIY4YH, PaJUOAKTUBHOE
' V3I1y4YCHHUE IIPUPOIHBIX MHHEPAJIOB, JIEHCTBHE
PaIMOaKTUBHBIX U3TyYEeHUI Ha OpPraHU3M YelIOBEeKa
1212 TexHUYeCKHne YCTPONCTBA: CIEKTPOCKOI, WHAWBHIYalbHBIN

TO3UMETp, KamMepa Bunbscona

IMPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30OBAHUS




Kon

NMpoBepPsIEMOro
TpeOoBaHMS

IIpoBepsieMble TpeOOBaHUS K MPeIMETHBIM pe3yJbTaTaM

0a30B0ro ypoBHSI OCBOCHHSI OCHOBHOI 00pa30BaTe/IbHOH MPOTrpaMMbI
OCHOBHOIO 00111ero 00pa3oBaHusi Ha ocHoBe PI'OC

[Tornmanue ponu GU3MKH B HAYYHOH KapTUHE MUPA; CHOPMUPOBAHHOCTH
0a30BbIX MMPEJCTABICHUN O 3aKOHOMEPHOM CBSI3U M TI03HABAEMOCTH SIBJICHUM
MPHUPOJIBI, O POJIH IKCIEPUMEHTa B (DU3UKE, O CHCTEMOOOpa3yIoIIeH poiu
GU3MKA B DPA3BUTHHM E€CTECTBEHHBIX HAyK, TEXHHMKH W TEXHOJIOTHH, 00
DBOMIONIMKA ~ (DU3WYECKMX 3HAHUH ©W WX pOIM B IEJIOCTHOH
€CTECTBCHHOHAYYHOW KapTHHE MHUpPA, O BKJIAJC POCCHHCKHUX M 3apyOCKHBIX
VU4€HBIX - (HU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHWE TIPOIIECCOB
OKpYKaIOIero MUpa, pa3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHUS O BHJIAX MaTepuM (BELIECTBO M IOJE), O JBHKEHHUU KakK Crocode
CYILIECTBOBaHMsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOM TEOpUHU CTPOEHUS
BEIIECTBA, O (PU3NYECKOH CYHUIHOCTH SBJICHUN NPHUPOJbI (MEXaHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMATrHUTHBIX U KBAHTOBBIX); YMEHUE pa3inyaTh SIBICHUS
[0 ONUCAaHUIO HUX XapaKTepHBIX CBOICTB M Ha OCHOBE OIIBITOB,
NEMOHCTPUPYIOIUX JTaHHOE (PU3NYECKOE SBJICHUE; YMEHHUE pPAcIO3HaBaTh
[POSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKpYKAIOLIEM MHMpeE,
BBI/IETISAS MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)

BJ'IaI[eHI/Ie OCHOBaMH THOHSTHHHOTO amnmnapara U CHMBOJHMYCCKOI'O A3BIKA|
(1)I/I3I/IKI/I U HCIOJIb30OBAHUC HX IJid PCIICHUA y‘{e6HLIX 3ala4; YMCHUC
XapaKTCPHU30BaATh CBOMCTBA TCI, (1)I/I3I/I'-I€CKI/IG SABJICHUA W TIIPOLECCHI,
HCIIOJIb3Ys Q)yHHaMCHTaHLHLIe 1 OMIIMPHUYICCKUEC 3aKOHBI

'YMEHHE OIIMCHIBAaTh HU3YUCHHBIC CBOMCTBA TEII M (1)I/ISI/I‘I€CKI/IG SIBJICHUS,
HCIIOJIb3Ys (1)I/I3I/I‘-ICCKI/IG BCINYHHBI

Brnanenne ocHOBaMH METOJI0OB HAYYHOTO MO3HAHUS C YYETOM COOIOCHUS
MpaBuJI OE30MACHOTO Tpy/ia: HabMoIeHUe PU3NIESCKUX SBICHUI:
YMEHHE CAMOCTOSITEIBHO COOMPATh SKCTIEPUMEHTAIBHYIO YCTAaHOBKY




13 TaHHOTO Habopa 000pYA0BaHUS 110 MHCTPYKIIUH, OTIUCHIBATH XOJI OIBITA U
3alUChIBaTh €ro pe3yNbTaThl, (OPMYIUPOBATH BBIBOJBI; IMPOBEACHUE
OpSAMBIX M KOCBEHHBIX M3MEpPEHHMH (U3UYECKHUX BEIMYUH: YMEHUE
[IAHUPOBATh U3MEPEHUS, CAMOCTOSTENIBHO COOUPaTh IKCIEPUMEHTAIbHYIO
YCTAaHOBKY 110 MHCTPYKIIMM, BBIYUCIATH 3HAUYEHUE BEJIMYUHBI U
AQHAJIM3UPOBATH MOJTYYEHHBIE PE3YyJIbTAThl C YUETOM 33JJaHHON MTOTPEUIHOCTH
pE3yJIbTaTOB M3MEPEHUN; IPOBENECHUE HECIOXKHBIX 3KCIEPUMEHTAIbHBIX
MCCJIEIOBAHMI; CAMOCTOATEIHLHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
W [POBOJUTH HMCCIEAOBAHUE 10 MHCTPYKLUH, IPEICTABISTh OJyYCHHbIE
3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TaOIHIl U ITPaQHUKOB, YUUTHIBAThH
[OTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIEA0BAHUS

[loHnMaHue XapaKTEPHBIX CBOWCTB (M3MYECKHX MOJeneil (MaTepuaibHas
TOYKa, a0COJIIOTHO TBEPAOE TENO, MOJEIM CTPOCHUS Ia30B, KUIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJENb aToMa, HYKJIOHHAas MOJEIb aTOMHOIO
S7]pa) U yMEHUE IPUMEHATh UX JUIs 00BbsCHEHUS (PU3NYECKUX ITPOLIECCOB

'YMeHue o0bsSICHATH (pr3nuecKkue mpoIecchl U CBOWCTBA Tell, B TOM UHCIIE U B
KOHTCKCTEC CI/ITyaHI/IfI IMPAKTUKO-OPUCHTHUPOBAHHOT'O XapakTepa, B|
YAaCTHOCTH, BBISABIATh MPUYMHHO-CIEICTBEHHBIE CBSI3U U CTPOUTh
O0OBSICHEHHE C OMOpOM Ha M3YYCHHBIE CBOWCTBA (PU3MUECKUX SIBJICHHM,
dbuznyecKre 3aKOHbI, 3AaKOHOMEPHOCTH U MOJIETTH

YMeHue pemath pacu€THble 3a7aud (Ha 6a3e 2-3 ypaBHEHMIi), HCHOb3Ys
3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3NYECKUE BEIMUYMHBI, B YACTHOCTH,
3alMChIBaTh KPATKOE YCJIOBHME 3aJau, BBIABIIATH HENOCTAIOIIME JAHHBIE,
BbIOWpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAWMble [UIsi €€ pellleHus,
MCIIOJIb30BaTh CIIPABOYHBIE [aHHBIE, MPOBOAWTH Pacdy€Tbl M OLICHHWBATH
PETUCTUYHOCTh TOJYYEHHOTO 3HAYEHUS] (PU3NYECKOW BEIMUYMHBI, YMEHHE
ONpeNeNiATh Pa3MEPHOCTh (PU3MUECKOW BEIMYUHBI, TOJY4YEHHOH TpU
peIlIeHnH 3aJa4un

'YMeHHe XapakTepU30BaTh NPUHIUIBI JEHUCTBUS TEXHUYECKUX YCTPOMCTB, B
TOM 4YHucie OBITOBBIX NPUOOPOB, W TPOMBIIUIEHHBIX TEXHOJOIMYECKUX
MPOLIECCOB 0 MX OMHMCAHUIO, UCIOJIB3YS 3HAHUS O CBOMCTBaX (PU3MYECKHUX
SIBIICHUH 1 HEOOXOIUMBIE (PU3NUECKHe




3AKOHOMCPHOCTH

10

YMeHHe MCII0JIb30BaTh 3HAHUS O (M3UYECKUX SBJICHUAX B IOBCEIHEBHOM
PKU3HH JUId oOecriedeHuss Oe30MacHOCTH NpU OOpalieHuH ¢ OBITOBBIMHU
npubopaMH M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3J10pOBbs U
COOJIIOJIEHHS] HOPM JKOJIOTUYECKOT0 MOBEIEHHS B OKpYXKAloOIEH Cpele;
[IOHUMaHUE HEOOXOAMMOCTH TPUMEHEHUs JOCTHXKEHMH (U3MKH U
TEXHOJIOTHH JUIsl pallMOHAIBHOIO IPUPOI0II0Ib30BAHUS

11

OnbIT MOWCKa, MNpeoOpa3oBaHWss MW TMpEACTaBlIeHHs  WHOpManun
(U3MUEeCKOro CoAepKaHUA C  HCIOJIb30BaHMEM HH(POPMALMOHHO -
KOMMYHHUKATUBHBIX TEXHOJIOTMH; YMEHHE OLIEHUBAaTh JIOCTOBEPHOCTH
OJYy4eHHOM MH(OpManmuuM Ha OCHOBE HUMEIOIIUXCS 3HAaHUH U
TOTIOTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIOJIb30BaTh IPH BBINOJIHEHUU
y4eOHbIX 3aJlaHMil  Hay4yHO-IOMYJSPHYIO JIMTEparypy (usuueckoro
CoOJIep’KaHusl, CIIpaBOYHbIE MaTepUaibl, pecypchl ceTu VIHTepHeT; BiIajeHue
0a30BbIMM HaBbIKaMM IpeoOpa3zoBaHMs MH(OpMALMM U3 OAHON 3HAKOBOM
CHCTEMBI B IPYTyI0; YMEHHE CO31aBaTh COOCTBEHHBIC MTUCHMEHHBIC H YCTHBIE
COOOLIeHNs HAa OCHOBE MH(OPMAIIUU U3 HECKOJIbKUX HCTOYHUKOB




IHNEPEYEHDB 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBbBIX HA OI'D

O ®U3UKE
Koa |IIpoBepsiemMblii 3J1eMeHT CO/1eP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 MexaHn4yeckoe  JIBUJKCHHE. MarepuanpHas  TO4YKA. Cucrema  orcuéra.
" |OTHOCUTENIBHOCTh ABUKECHUS
PaBnomepHoe u HepaBHOMepHOe aBmxkeHHe. Cpeansisi ckopoctb. dopmyna s
19 BBIYKCIICHUS CPEHEH ckopocTH: V = S/t
PaBHOMepHOE NpSIMOIUMHENHHOE [BM)KEHHE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHHU B CIy4yae PABHOMEPHOTO MPSIMOJIMHEWHOTO JIBUKEHUS:
['paduku 3aBUCUMOCTH OT BpPEMEHHM IS TMPOEKIMH CKOPOCTH, IPOEKIIMH
1.3 [mepemerieHus, MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JBHKEHUU
3aBUCMMOCTh KOOpDAMHATHI Tejla OT BPEMEHM B CJlydae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO ABUKCHUS:
DopMyITbl 17151 MPOSKIIMK TIEPEMEIICHUSI, TPOEKITUU CKOPOCTHU U MPOEKIIMH YCKOPEHUS
14 [TPH PaBHOYCKOPEHHOM MPSIMOJTMHEHOM JBUKCHUU:
['padyiku 3aBUCUMOCTH OT BPEMEHU ISl TIPOCKIIUN YCKOPEHUS, TPOCKIIMU CKOPOCTH,
MPOCKIMN TEPEMEIIECHUs, KOOPJAWHATHI MPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM
ITBKECHUHT
CBoOogHoe maneHue. DopMmyIbl, OINUCHIBAIOIIME CBOOOJHOE TAJCHUE Tela TI0
L5 BEPTUKANM (JBI)KEHUE Tella BHU3 WM BBEPX OTHOCHUTENBHO MOBEPXHOCTH 3E€MIIH).

['paduku 3aBUCUMOCTH OT BPEMEHH I TPOEKIIMU YCKOPEHUS,




[POEKIIMH CKOPOCTH U KOOPAUHATHI IPU CBOOOTHOM NaJACHUHU TENa MO BEPTUKATII

1.6

CKOPOCTh PAaBHOMEPHOTO JBIKEHHS TEJa M0 OKpYKHOCTU. HampaBnenue ckopocTu.
Dopmyna Ui BBIYUCICHHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHUOJ
oOparieHus:

LlenTpocTpeMuTensHOe ycKopeHue. HanpaBieHne HeHTpOCTPEMUTEIBHOTO YCKOPEHHS.
dopmyiia 1715 BBIYUCICHUS YCKOPEHUSI:

Dopmyiia, CBSI3bIBAIONIAS IEPHO U YACTOTY OOPALICHUS:

1.7

Macca. IInotHoCTh BemecTBa. @opmyJia sl BBIYUCICHUS TTIOTHOCTH:

1.8

Cunina - BCKTOpHAasi1 (bPISI/I‘IeCKaH BeanunHa. ClioKeHue CUil

1.9

SBnenne nnepuuu. llepssiii 3akoH HeroToHa

1.10

Btopoii 3akon HeroToHa:
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEN Ha TEJO

1.11

B3aumoneiictBue tein. Tperuii 3akoH HeroToHa

1.12

TpeHI/IG IMOKOsA W TPCHUC CKOJILXCHHUA. d)opMyna AJI1 BBIYUCIICHUSA MOAYJIA CHIIbL
TPCHUS CKOJIbXKCHUA:




Hedopmarnus tena. Ynpyrue u Heynpyrue nepopmaiiu. 3aKoH yIpyrou
1.13 nedhopmaruu (3akoH ['yka):

Bcemupnoe tarorenue. 3aKoOH BCEMUPHOTO TSTOTEHUS:

Cuna 1spxecTu. Y cKopeHHe CBOOOHOTO MaieHHsI.

dopmyna ISt BEIYUCICHUS CUJIBI TSHKECTH BOJIM3H MOBepXHOCTH 3emun: F = mg.
JBmxenue mianet Bokpyr Connua. [lepBas kocMuyeckas ckopocts. HeBecoMocThb

1.14 U IEPETPy3KHU
Hmnynbc Tena - BeKTopHas GU3NYecKasi BEIUUUHA. p = mu
HNmnynbe cucremsl Ten. U3MeHeHne nmnyibca. MIMITynbe cuiibl
1.15

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3aAMKHYTOM CUCTEMBI TEN:
PeakTHBHOE NBUKEHUE

1.16

Mexanunueckasi padora. @opmyra s BeIYucieHus padboTsl cuibl: .4="008 a
1 17MexaHquCKas{ MOIIIHOCTb:

Kunerndeckas v moTeHIMaNbHas YHeprusi. DopMyna A7si BEIUMCICHUS KHHETUYECKOM
DHEPTUU:

Teopema o kuHeTHuecKou s3Heprun. Popmyra A BHIYUCICHHUS TOTEHIIMAIbHON
SHEPTUHU TeJa, MOTHATOTO HAJ 3eMIIEH:

1.18




1.19

MexaHudeckasi SJHEPTHsi:

3aKOH COXpaHEHUsl MEXaHUYEeCKOM 3Hepruu. Dopmyiia sl 3aKOHA COXPAHECHUS
MEXaHUYECKOM Hepruu B OTCYTCTBUE cuiI TpeHus: E = const.

[IpeBpanieHue MEXaHUYECKOM SJHEPTUU IIPU HATMYUU CUIIBI TPCHMUS.

1.20

[IpocThie MEXaHU3MBbI. «30JI0TOE MPABUIIO» MEXAHUKHU.

Ppraar. MOMEHT CHJIBL: .

Y cnoBue paBHOBECHSI pblyara:

[TonBrkHbIN 1 HenoABKHBIN 0510ku. KITJI mpocThix MexaHN3MOB

1.21

JlaBneHue TBEPAOTO TeA.

Dopmyia 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:

JlaBnenue raza. ATMocdepHoe napneHue. ['uapocratnyeckoe qaBieHUe BHYTPU
PKUJIKOCTU. Popmysia JUisl BBIYUCIICHUS TABIEHUS BHYTPH KUIKOCTH:

1.22

3axoH [lackans. ['mapaBauueckuii npecc

1.23

3akon Apxumena. @opmyna A ONPEIeICHUs BHITAIKUBAIONICH CHIIBI, IeHCTBYOIIEH
Ha TEJIO, NOTPYKEHHOE B KUJIKOCTh WM ras3:
'YcnoBue tutaBanus tena. [lnaBanue cy10B 1 BO3yXOIUIaBaHUE




1.24

Mexanuueckue kojebanus. AMIUIUTY/a, IEPUOJI U YacTOTa KOJIeOaHuH.
Dopmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

MareMaTuyecKuii W INpYKUHHBIM  MasaTHUKUA. [IpeBpamenue oHepruu I1pu
K0J1e0ATEIbHOM JIBUKEHUU

1.26

3aryxaromue Kouebanus. BeiHyxaeHHbIe KoeOanus. Pezonanc

1.27

MexaHndecKre BOJHBI. HpOI[OJ'IBHBIe H IIOIICPCUYHBIC BOJIHEI. IL]'II/IHa BOJIHBI U CKOPOCTb
pacrpoCTpaHCHUsS BOJIHBI:

1.28

3BYK. [ poMKOCTB 1 BbICOTa 3BYKa. OTpakeHre 3BYyKOBOM BOJIHBI HAa IPAHHULIE IBYX CPEI.
Hdpa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomol

3mMepeHue cpelHel IITOTHOCTH BEIIECTBA; apXUMEIO0BOH CHIIBL; )KECTKOCTH MTPYKUHBL;
Kod(duUIIMeHTa TPEHUSI CKOIBXKEHUS; PA0OTHI CUITbI TPEHUS, CHIIBI YIIPYTOCTH; CpeIHEeN
CKOPOCTH JIBWKECHHsI OpyCKa IO HAKJIOHHOW IUIOCKOCTH; YCKOpPEHHs Opycka mpu
NMBUKEHUM TI0 HAKJIOHHOM IUIOCKOCTHM; YacTOTHl W Mepuoja KojeOaHui
MAaTCMAaTUYCCKOI0 MasATHUKA, YaCTOTHI U II€pHUOaa KOJIeOaHui IMPY>XUHHOI'O MasATHUKA,
MOMEHTa CHUJIbI, JCHCTBYIOLIErO Ha pblyar; paboThl CUIIBI YHIPYTOCTH HpPU MOAbEME
rpy3a ¢ TOMOIIbIO HETIOABIIKHOTO 0J10Ka; pabOTHI CHIIBI YIIPYTOCTH TP MOABEME TPY3a]
C TIOMOIIIBIO MOJBUKHOTO OJIOKA.

VccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tea)
U OT IUIOTHOCTHU XHUJKOCTH; HE3aBUCHUMOCTHU BBITAIKMBAIOIIECH CHUIIBI OT MAacChl TEJa;
CUJIBI TPECHUA CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOT'O AABJICHUA U OT poOJia MOBCPXHOCTHU,
CWJIBI YIPYTOCTH, BO3HUKAIOIIEH B MPYXHUHE, OT CTENEHU AedopManuu MpYKUHBI;
YCKOpEHHsI OpyCKa OT yrJia HaKJIOHA HaIpaBJISIONIEH; Iepro/ia (4acToThl) KOIeOaHmit
HUTSHOTO MasiTHUKA OT JIJTMHBI HUTH; TIEpUOa KOJIeOaHUH MPYKUHHOTO MasiTHUKA OT
MacChl Tpy3a H JKECTKOCTH TPYXKHHBI; HCCICIOBAaHUE HE3aBHCHUMOCTH TIEpHOJIA
KoJe0aHUN HHUTSHOTO MasTHHKa OT Macchl Tpysa. [IpoBepka ycrmoBusi paBHOBeCHs
pbIuara

1.30

QDu3uyecKkue A61eHUA 6 nPUpPoOe: TIPUMEPHI IBIXKEHUS C PA3TUYHBIMU CKOPOCTSIMU B
PKUBOM U HEXKMBOM NIPUPOJIE, JEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJIMBBI, ABMKEHUE T1aHeT COTHEYHON CUCTEMBI,




PEAaKTUBHOE [BW)KCHHE JKMBBIX OPIraHM3MOB, PblYard B TEJIE YEIOBEKA, BIIMAHHUE
aTMOC(EpHOTO JaBlICHHUs HA KMBOM OpraHu3M, IUIABaHUE PBIO, BOCHPUATHE 3BYKOB
PKUBOTHBIMH, 3€MJICTPSICCHUE, CEHCMUYECKHUE BOIHBI, IyHAMH, 2XO

1.31

Texnuueckue ycmpoiicmea: CIAJOMETD, JIaTYMKU IIOJIOXKCHHs, PACCTOSHUA H
YCKOpPEHUS, TMHAMOMETP, NOALINITHUKY, PAKEThI, pbluar, IOABUHBIA U HENOABUKHBIN
0JI0KH, HAKJIOHHAsI IJIOCKOCTh, IIPOCThIE MEXaHU3MBI B OBITY, COOOILAIOIINECS COCY/IB,
YCTPOMCTBO BOIOIIPOBO/A, THIPABINYECKUI IIPECC, MAHOMETP, OApOMETP, BBICOTOMED,
[OPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPa3BYyKa B ObITY U TEXHUKE

2 [TEIUIOBBIE ABJIEHUA
OCHOBHBIC TIOJOXKEHHUSI MOJEKYISIPHO-KMHETHYECKOW TEOPHH CTPOCHHUS BEIIECTBA.
2.1 Mogenu  TBEPAOro, OKUAKOTO M  Ta3000pa3HOTO  COCTOSHUI  BEIIECTBA.
Kpucrammmiecknue 1 aMmoppHbIE TeTa
29 JIBmkeHne vactui] BemecTBa. CBsA3b CKOPOCTH JIBHKEHHS YaCTHUI[ C TEMIIEPATypOH.
" |bpoyHoBckoe nBuxkeHHEe, Tuddy3us
2.3 |CMaumBaHUE U KaNMWUISIPHBIC SBICHUS
2.4 [TermoBoe pacIIUPEHHUE U CIKATHE
2.5 [TemmoBoe paBHOBecHe
26 BuyTtpennss sneprus. Pabora u Termonepeaaya Kak crocoObl H3MEHEHUsI BHYTPEHHEN
" pHeprum
2.7 |Buasl Teronepenavn: TerionpoBOIHOCTh, KOHBEKIUS, H3ITYyYCHHE
HarpeBanue u oxnaxjaeHue tea. KonmuecTBo TeroThl. Y AenbHas TeMI0EMKOCTb:
2.8
2.9 [3aKOH COXpaHEHHUs SHEPTHHU B TEIJIOBBIX NPOIleccax. Y paBHEHHE TEIIOBOro OajaHca:
Vcnapenne u koHaeHcanus. MI3MeHeHne BHYTPEHHEN SHEPTUH B IIPOLECCE UCTIAPEHHUS
2.10u konaencanuu. Kunenue »xuakoctu. Y aenpHas TemiaoTa napoodpazoanus: L = Q/m
2.11BrmaxHOCTh BO3AyXa




[1naBnenue u Kpucraumzanus. Vi3MeHeHue BHyTpeHHEH SHEPruu MpH IUIaBIECHUU U

2 12 |[KpUCTAIM3AIUH. Y ICIIbHAS TEIUIOTA ILIABJICHUS:
213 BHyTpeHHsIs SHEeprus CropaHus TOIUIMBA. Y IeJIbHAs TEII0TAa CrOPAaHUs TOIUIMBA!
2.14 [[Ipunuums! padoTel TeroBeix aeurateneit. KI1/] TeroBoro neuraremns
IIpakmuueckue pabomol
l3mepeHre yIenbHOM TEIUIOEMKOCTH METAIMYECKOTO LUIMHAPA; KOJIMYECTBA
TEIUIOTHI, OJYYEHHOIO0 BOJOW KOMHATHOW TeMIlepaTypbl (PMKCHPOBAHHOW Macchl, B
KOTOPYIO OIYILEH HAarpeThld LMIMHAP; KOJHMYECTBA TEIIOTHI, OTJAHHOIO HArpeThIM
LIWIMHPOM, ITOCJIE OIIyCKaHMs €ro B BOAY KOMHAaTHOW TEMIIEPaTypbl; OTHOCUTEIbHON
BJIQKHOCTH BO3/1yXa; YAEJIBbHON TEIUIOTHI IUIaBiIeHUs apaa. MccnenoBanue U3MEHEHNUs
2.15 |remmeparypsl BOABI HpH PA3NUMYHBIX YCIOBHUAX; SABIEHHMS TEMIOOOMEHA MpH
CMELIMBAHUH XOJIOJHOM U ropsidel BOJBI; MPOLECCa UCTIAPEHUS
QDuzuueckue s61eHUs 6 npupooe: TOBEPXHOCTHOE HATSKEHHUE U KAITUJUISIPHBIE SBJICHUS
2.16 B mpupone, Kpuctaibl B npupoze, uziaydeHue CoiHIa, 3amep3aHue BOJOEMOB,
MOpCKHUE Opr3bl; 00pa30BaHKUE POCHI, TyMaHa, UHEsl, CHeTa
Texnuueckue ycmpoiicmea: KalWLISAPbl, IPHUMEPbl HCIOJB30BAHUA KPHUCTAJIIOB,
PKUJKOCTHBIM TEPMOMETP, NATUUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUIEHHS IOMOB,
2 17 [CUTPOMETPBI, [ICHXPOMETP, IapoBasi TypOMHA, IBUraTe/b BHYTPEHHETO CrOPAHNUs
3 PJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 [Dnextpuzanus Ten. J[Ba BUAa 3IEKTPHUUECKUX 3apsi/IOB
3.2 BzaumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona
3.3 [3aKOH COXpaHEHUs IEKTPUUYECKOT0 3apsaa
Onexkrtpuueckoe none.  HanpsokénHocTe  anektpuueckoro  mnois.  IIpuHnmn
3.4 |cyneprno3uIny MEKTPUIECKUX ToJel (Ha KaYeCTBCHHOM YPOBHE)
35 Hocurenn osnekTpudeckux  3apsaoB. JIeHcTBHE  DIEKTPUYECKOrO IO HA
" puextpuyeckue 3apsabl. [I[pOBOJHUKY U TUANEKTPUKH
3.6 [[locTosHHBIN AneKTpUYecKHi TOK. JlelcTBUS 3IeKTpuUecKoro Toka. Cuia Toka.




Hanpsioxenue.
I=qg/t,U=A/

3.7

DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AEIBHOE FIEKTPUUECKOE COIPOTUBIEHHE: R =
pl/S

3.8

3axon Oma J1s yyacTka syekrpudeckoi nenu: | = U/R

3.9

[locaemoBaTeIbHOE COCOUHEHHE IIPOBOAHHKOB:
HapaJ'IJ'ICJIBHOG COCAMHCHHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUSA:
CMelIaHHbIC COCAUHCHU IMPOBOAHUKOB

3.10

PaGoTa 1 MomHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3.11

3akon J[xoyns - Jlenma:

3.12

OneiT Opcrena. MarHuTHOE 10JI€ IPSIMOrO IPOBOAHMKA ¢ TOKOM. JIMHUMM MarHUTHOU
WHIYKIINH

3.13

MarauTHOE I10JI€ IIOCTOSSHHOI'O MarHuTa. B3aHMOZI€I>'ICTBPIe ITIOCTOAHHBIX MaroHuToB

3.14

/lelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM

3.15

Oneitel Gapanes. SABnenue snekrpoMarHuTHON uHAYKUUU. [IpaBuino Jlenna

3.16

Ilpakmuueckue padomul

l3MepeHne 3JIEKTPUYECKOr0 CONMPOTUBIIEHUS PE3UCTOPA; MOLIHOCTH JIEKTPUUYECKOTO
TOKa; pabOTHI DIEKTPUIECKOTO TOKA.

VccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JTaMIIOYKa), OT HAMPSKEHUs] HAa KOHIAX IPOBOJHUKA; 3aBUCUMOCTH COIPOTUBIIEHUS OT
JUIMHBl  MPOBOJHUKA, IUIOMIAAM €ro IONEPEYHOTO CEYEHUS H  YIEJIBbHOr0
COIIPOTUBIICHHUS.




[IpoBepka mpaBuia A DJIEKTPUUYECKOrO HANPSHKEHUS TPU  IOCIE0BATEILHOM
COCIMHCHUU TMPOBOJIHUKOB; IIpaBUja JUIsl CHJIBl B3JEKTPUYECKOrO0 TOKAa IIpU
MapauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUYKA)

3.17

Qusuueckue a6leHUs 6 npupoode: DIEKTPUYECKHE SBJICHUs B aTrMocdepe,
DIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE T0Jie 3eMiTd, Ipei( MOIICOB, POJIib
MarHUTHOTO TOJIS 17151 )KU3HU Ha 3eMJie, MOJISIPHOE CUSHUE

3.18

Texnuueckue ycmpoucmea: 3NEKTPOCKOI, aMIIepMETpP, BOJIBTMETpP, PeOoCcTar, CUETUUK
DIIEKTPUYECKOW  SHEPruu, 3JIEKTPOOCBETUTENIbHBIE IPUOOpHI, HArpeBaTeIbHbIC
PIEKTPONpUOOpHl  (MIPUMEPHI), DIEKTPUUYECKHE MPEAOXPAHUTENN, 3JIEKTPOMArHUT,
DIIEKTPO/IBUTaTEINb ITIOCTOSHHOTO TOKA, TEHEPATOP ITOCTOSHHOTO TOKA

3.19

SJIGKTpOMaFHI/ITHbIe BoaHbl. Illkana QJICKTPOMAriuTHLIX BOJIH

3.20

ﬂyqua;[ MOJCJb CBETA. HpHMOHHHeﬁHOG PacCIIpoCTpaHCHHUEC CBECTA

3.21

3aKoH OTpaXCHHUA CBCTA. IInockoe 3CpPKaJI0

3.22

HpeJ'IOMJ'IeHI/IC cBeTa. 3aKOH IMpCJIOMJICHUA CBCTA

3.23

I[I/ICHepCI/ISI CB€Ta

3.24

JIunza. Xong nyqeﬁ B JIMH3C. (DOKYCHoe PACCTOSAHUC JINH3LI. OnTuyeckas cvia IuH3bL D
=1/F

3.25

['1a3 kak onTudeckas cucrema. OnTuyecKue HpI/I60pLI

3.26

IIpakmuueckue pabomol

1. HM3mepenue onTHYECKOH CHIIBI COOMpAIONIEH JTHH3BI; (OKYCHOTO PaCCTOSHHS
cobuparonieid JMH3bl (110 CBOMCTBY pAaBEHCTBAa pa3MepoB MpeaMeTa H
M300paxKeHusl, KOTraa MpeIMeT paclojokeH B JIBOMHOM (OKyce), MoKazaTems
IIPEJIOMJIEHUS CTEKIIA.

2. VccnenosaHue CBOMCTBA H300paKEHMs, IONYYEHHOTO C  ITOMOMIBIO
coOuparomiel JIMH3bl; U3MEHEHHsI (DOKYCHOTO PACCTOSHUS JABYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTHU yIjla IIPEJOMJICHUS CBETOBOIO JIy4a OT yIJla MaJcHHs Ha
TPaHHULIE «BO3J1YX - CTEKIJIO»

3.27

Qusuueckue aenenus 6 npupooe: 3atMenust ConHua u JIyHbl, HBETa TeJ, ONTHUECKUE
saBieHUs B aTMocepe (1BeT Heba, pedpakuusi, paayra, MUPax)

3.28

Texnuueckue yCl’npOZZCWIGCI.' OYKH, IICPUCKOII, (I)OTOaHHapaT, OIITUYCCKUEC CBETOBOAbI

KBAHTOBGIE SABJIEHUA

4.1

PannoaktuBHOCTh. Anb(a-, 6eTa-, ramma-usnydenus. Peakuun ansda-u Oeta-




pacnaa

4.2 |Ousrtel Pesepdopaa no paccesHuto anbda-dactuil. [lmanerapHas Moieinb aroma
4.3 |CoctaB atomHOr0 sipa. M3oTomst
4.4 [Tlepuon noaypacrmajia aTOMHBIX sEp
4.5 [SlnepHble peakiuu. 3aKOHBI COXPAHECHHUS 3apPsA0BOIO U MAaCCOBOTO YHCE
Qusuueckue saeaenus ¢ npupode: eCTCCTBCHHBIN PaTUOAKTHUBHBIA (HOH, KOCMUYECKUE
Ty4u, paiOaKTUBHOE U3TyYEHUE MPUPOJIHBIX MUHEPAIOB, ICHCTBUE PaHOAKTHUBHBIX
4.6 W3JTy4CHUH Ha OpraHu3M YeIOBeKa
Texnuueckue ycmpoiicmea: CICKTPOCKON, WHIWBUIYaTbHBIA TO3UMETp, Kamepa
4.7 |BunbcoHa, siiepHast SHEPreTHKa




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA
» ®usuka, 7 knacc/ [lepoimkun A.B., O61ecTBo ¢ OrpaHUYEeHHOM
OTBETCTBEHHOCTHIO «M31aTenbcTBO «DK3aMEeH»
» ®usuka, 8 knacc/ [lepoimkun A.B., O61ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTBIO «JIPODA»; AkumonepHoe o0mectBo «M31aTenbcTBO
«IIpocBemenue»
» ®usuka, 9 xnace/ [epoimkun A.B., ['yrauk E.M., Ob1iecTBo ¢ orpaHHYeHHOM
OTBETCTBEHHOCTBIO «IPODA»; AkmonepHoe o0mectBo «M31aTenbcTBO
«IIpocBerieHue»
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUYUTEJISA
7 KJIACC

1. PaGouas nporpamma.
2. llporpammsel ocHOBHOTO 0011ero oopazoBanus. dusuka. 7 - 9 kimaccel
(aBToper:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. PaGouas nporpamma no ¢usuke. 7 xkiace/ Coct. T.H. Cepruenko. - M.:
BAKO, 2014, B cOOTBETCTBUHU C BEHIOPAHHBIM YUEOHUKOM
4. Tlepwimikun A.B. @usuka. 7 kinacc. Y4ueOHUK a1 0011eo0pa3oBaTeIbHbIX
yupexzaeHuit . M.:/Ipoda. 2011
5. Jlykamuk B.W. CoopHUK BONpOCOB U 3a7a4 1o ¢pusuke. 7-9 ki1 - M.
[Ipocsemenne, 2010. -192c¢.

8 KJIACC

1. PaGouas mporpamma. Ousuka. 7 - 9kiaccel: yaeOHO-METOAMYECKOTO TTOCOOUS
/coct. TuxonoBaE.H. - 2-e u3a.,crepeotun. -M.: JIpoda,2013. - 398,(2)
2. IIporpammsl ocHOBHOTO 0011ero oOpazoBanus. Pusnka. 7 - 9 Kinaccel
(aBToper: A.B.Ilepoimikun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Pabouas nporpamma no ¢pusuke. 7 knacce/ Coct. T.H. Cepruenko. - M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:
4. Tlepwimikun A.B. @usnka. 7 kinacc. YueOHUK a1 0011eo0pa3oBaTeIbHbIX
yupexaennit . M.:JIpoda. 2011
5. Jlykamuk B.W. CoopHuk BonpocoB U 3a1a4 1o ¢pusuke. 7-9 ki. - M.
[Ipocsemenne, 2010. -192c¢.
6. Kupuk JI.A. ®uszuka - 7. Pa3HOypOBHEBBIE CAMOCTOATEIbHBIC U KOHTPOJIbHBIE
paboThl. -5-¢ uznanue,- M.MJIEKCA, 2013.
7. AcraxoBa T.B. ®usuka. 7 xnacc. Jlaboparopusie paboTsl. KOHTpobHBIE
3aganus. -Caparos:JIuneii, 2014.
8. «KouTponsHO-u3MepuTenbpHbie MaTepuansl. @usnka. 7 kimacc/Coct. H.H.
3opuH. - 2-¢ u3xa.,nepepad. - M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kinacc: yuebHo-meToanueckoe nocodue/ A.E. Mapos.-
M.: Jlpoda, 2011.- 123c.:

10. A.B. Ileppimkun ®usnka-8ki 2017 M. Jipoda

11. H.B. ®unonoBuu Meroauueckoe nocooue 2015 M. JIpoda



12. A.E. Maposn, E.A. Mapon CamocCTOsITEIbHBIE U KOHTPOJIbHBIE paOOThI-8
kiacc 2017 M. dpoda

13. B.B. lllaxmatoBa ,O.P. llledep Jduarnoctuueckue padbotsl -8 kinacc 2016 M.
Apoda

14.  A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauk Borpocos u 3axau
2015 M. Ipoda

9 KUIACC

1. Pabouas nporpamma. @usuka. 7 - 9knaccel: yueOHO-METOIUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. - 2-¢ u3a.,crepeorun. -M.: [Ipoda,2013. - 398,(2)

2. Tlporpammbl OCHOBHOTO 001IeTr0o 0OpazoBanusi. dusmka. 7 - 9 kimaccel
(aBTopsl:A.B.ITeprimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢pusuke. 7 knacce/ Coct. T.H. Cepruenko. - M.:
BAKO, 2014, B cOOTBETCTBUU C BEIOPAHHBIM YUEOHUKOM:

4. Tlepwrmukun A.B. ®usnka. 7 kinacc. Y4ueOHUK 1ji 0011eo0pa3oBaTeIbHbIX
yupexaeHuit . M.:/Ipoda. 2011

5. Jlykamuk B.W. CoopHUK BOmpocoB U 3a7a4 1o ¢pusuke. 7-9 ki - M.
[Ipocsemenne, 2010. -192c¢.

6. Kupuxk JI.A. ®usuka - 7. Pa3HOypOBHEBBIE CAMOCTOSATEIBHBIC U KOHTPOJIHHBIE
paboThl. -5-¢ u3nanue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 kiacc. Jlabopatopubie paboTsl. KOHTpOIbHBIE
3aganus. -Caparos:JIunei, 2014.

8. «KontponpHo-u3MepuTenbubie Marepuanbl. Pusnka. 7 kmacc/Coct. H.H.
3opuH. - 2-¢ m3a.,nmepepad. - M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaueOHo-MeTonuueckoe nocooue/ A.E. Mapom.-
M.: lpoda, 2011.- 123c.:

KoHTpoabHbie U caMocTOsITeIbHbIE Pa0oThI 0 Gu3uKe. 9 KiIacc: K yUeOHUKY
A.B. Ileppiikuna, E.M. I'ytauk «®usnka 9 kmace» / O.W. I'pomriiesa. - M.:
N3narenncTBO «OK3amen», 2014.

Tectbl mo ¢pusuke. 9 xnacc: k yueonuky A.B. [leprimkuna, E.M. I'yTHuK
«DPu3uka

9 xnaccey» / O.W. I'pomiieBa. - M.: U3narenbctBo «OK3aMeny, 2010.

duzuka. 9 kimacc. TeMaTnueckrue TECTOBLIE 3aJaHUs UIST HOATrOTOBKU K [ A. /
aBT.- cocT.: M.B. bolinenko, O.H. Mupouikuna. - fIpocnasns: OO0 «Axkanemust
pasButus», 2014.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET 7 KJIACC

. bubnuorexka - Bc€ no npeamery «Puznkay. - Pexxum gocrymna:
http://www.proshkolu.ru

2. BumeoonsIThl Ha ypokax. - Pexxum moctyna: http://fizika-class.narod.ru

3. Enunas xomnexmus nudpoBbIXx 00pa3oBaTeIbHBIX pecypcoB. - Pexxum pocrymna:
http://school- collection.edu.ru

4. HHTtepecHble MaTepUalbl K ypokaM (PU3UKH 1O TEMaM; TECTHI IO TEMaM;
HarsAaHbIe TTOCOOMS K ypokaM. - Peskum nocrtyma: http://class-fizika.narod.ru



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/

5. [udpossie oOpa3zoBaTebHbIE peCcypcChl. - Pexxum gocryma:
http://www.openclass.ru

6. DnekTpoHHBIC yueOHUKH 10 Pusnke. - Pexxum gocryna: http://www.fizika.ru
8 KJIACC

1. bubmuoteka - Bc€ mo nmpenmMery «Dusukay. - Pexum nocryna:
http://www.proshkolu.ru

2. BupeoonsITel Ha ypokax. - Pexxum noctyma: http://fizika-class.narod.ru

3. Enmnas xomrekmus mudpoBBIX 00pa3oBaTeIbHBIX PECYPCOB. - Pexum
nocryma: http://school- collection.edu.ru

4. HVHTepecHbIe MaTepHalibl K YpoKaM (PH3UKH IO TeMaM; TECTHI 110 TeMaM;
HarJIsAAHbIe TTOCOOMS K ypokaM. - Peskum nocrtyma: http://class-fizika.narod.ru

5. Iludpossie oO6pazoBaTeIIbHBIE pECYPCHI. - PexxuM gocTyma:
http://www.openclass.ru

6. DnekTpoHHBIC yueOHUKH 10 dusnke. - Pexxum gocryma: http://www.fizika.ru
9 KJUIACC

1. BumeoonsIThl Ha ypokax. - Pexxum mocrtyna: http://fizika-class.narod.ru

2. Enunas xomnekuus mudpoBbIX 00pa30BaTENbHBIX PECYPCOB. - Pexxum
nocryma: http://school- collection.edu.ru

3. MuTepecHble MaTepHalibl K ypokaM (PH3UKHU IO TeMaM; TECTHI 110 TeMaM,
HarJsIHBIe TocOoOus K ypokam. - Pexxum nmocrtyma: http://class-fizika.narod.ru

4. Iudposbie 00pa3zoBaTeNbHBIE PECYPCHI. - Pexxum gocrtyma:
http://www.openclass.ru

5. DaekTpoHHbIC yueOHUKH 10 (hu3uKe. - Pexxum noctyna: http://www.fizika.ru
6. Jlucranmmonnas mkosa Ne368 hitp://moodle.dist-368.ru/ OTkpeITHIi Kiacc.
CereBoe 00pa3oBarenbHOe coodmecTBo. http://www.openclass.ru/node/109715
7. Enunas xomiekius nu@poBbIX 00pa3oBaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHblii IEHTP HHGOPMAIIMOHHO-00PA30BaTEIBLHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepner ypok. http://interneturok.ru/ru/school/physics/

10. T'azera «1 ceHTsA0ps» MaTepuaibl mo ¢usuke. hitp://archive.lseptember.ru/fiz
11. Anumanuu pusmueckux o0bekToB. http://physics.nad.ru/

12. Kusas ¢usuka: oOydaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®wuswmka.t. http://www.fizika.ru/
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