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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo gu3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs COCTaBJIEHA
Ha OCHOBE IOJIOKEHMH U TpeOOBaHUI K pe3yibTaTaM OCBOEHHSI Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBarenbHOil mporpamMmsl, npeacraBieHHbix B PI'OC OO0, a Takxe ¢
yuérom (penepanbpHON paboueit mporpaMmbl BociuTanus U KoHllenuuu npenomaaBaHus
yuebHoro npeamera «Duzukay.

Copepxanue mporpamMmbl 10 (U3MKEe HampaBieHO Ha (opMHUpOBaHUE
€CTeCTBEHHOHAYYHON I'PaMOTHOCTH OOYYaIOIIMXCS M OpraHU3aLUI0 U3ydeHUs (U3NKU
Ha JEeATENIbHOCTHON OCHOBE. B mporpamme mo (u3HWKe YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHOoro mpeamera B peammsanuu TpedboBanuin GI'OC OOO k minaHWpyEeMbIM
JMYHOCTHBIM U METANpeIMETHBIM pe3yJibTaTaM OOY4YEeHHS, a TaKXKe MEXKIPEeIMETHbIE
CBSI3M €CTECTBEHHOHAYYHBIX YYE€OHBIX MPEAMETOB Ha YpPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUSI.

[Iporpamma no (u3uke ycraHaBIMBAaEeT pacipeliesieHne yueOHOro maTrepuala 1o
rogaM oOyyeHus (MO KjaccaMm), MpeaiaraeT IMPUMEPHYIO IOCIEI0BaTEIbHOCTD
U3YYEHUsl TEM, OCHOBAHHYIO Ha JIOTMKE pa3BUTHUS MPEAMETHOIO COAEP)KAHUSA U yuéTe
BO3PACTHBIX OCOOEHHOCTEH 00y4aroIuXCsl.

[Iporpamma 1o ¢u3uke pazpadboTaHa € LETbI0 OKa3aHHUsS METOJNYECKON MOMOIIN
YUUTEIIO B CO3/ITaHUU pabodeil mporpaMMbl 0 Y4eOHOMY TPEIMETY.

®uznka SBISETCA CHUCTEMOOOPA3yIOLUMM [IJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U SBIICHUI,
M3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpoHOMUEH U (u3nueckol reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYIO KapTHUHY MHUpa, MpeNoCTaBisieT Haubosee sCHbIE
o0pa3ubl MPUMEHEHHS HAy4YHOTrO METOAa IMO3HaHUSA, TO €CTh Clocoda MOTydeHHs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 TrHaBHBIX 3amad  (Pu3MYecKoro oOpa3oBaHUST B CTPYKType OOIIEro
oOpa3oBaHusi COCTOMT B (OPMUPOBAHUU €CTECTBEHHOHAYYHOM TIPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcs.

N3yuenue ¢u3uku Ha 0a30BOM YpOBHE MPEAINOJAracT OBIAJCHUE CIETYIOIINMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIUMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSCHSATH SBIICHHUS;

e OILICHMBATh U IOHUMAaTh OCOOCHHOCTH HayYHOT'O MCCIIEI0BAaHUS;

e UHTEPIPETUPOBATH JAHHBIE U HCIIOJIb30BATh HAy4YHBIEC JI0KA3aTEIbCTBA
TUTS TIOJTy4€HUS BHIBOJIOB.

Henu n3ydenus: GuU3NKA HA YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHus ONMpe/IeaCHbI
B Konmenmuu npenonaBanus ydeOHoro mpeamera «dusmka» B 00pa3oBaTelbHBIX
Opra’u3alusax Poccuiickoit denepanny, pean3yrommx OCHOBHBIE
obmieoOpa3zoBaTelibHble  MpOrpaMMbl,  yTBep)KIAEHHOW  pemeHueM  Komeruun



MunuctepctBa npocBenienus: Poccuiickoit @enepariun (mpotokoi oT 3 aexadps 2019
r. No [1K4BH).
Hean uzyyenusi pu3uKu:

IpPUOOPETEHUE MHTEpPECa U CTPEMIICHHS] O0YJaIONUXCsl K HAYYHOMY M3Y4YECHUIO
IIPUPOJIBI, Pa3BUTHE UX HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pa3BUTHE TPEACTABICHHN O HAy4YHOM METOJE TMO3HaHUS U (HopMHUpOBaHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBICHUSIM;

dbopMHUpOBaHNE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa W3YYCHHS OCHOB
CTpOCHUSI MaTepruu M (PyHIaMEHTATbHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUE TIPEACTABICHUA O pOJNIM (U3UKU ISl Pa3BUTHS APYTUX
€CTECTBEHHBIX HAaYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE TIPEACTABICHUA O BOBMOXHBIX cepax Oymaymien npodeccuoHanbHON
JeSITeIbHOCTH, CBSI3aHHOW C (PM3UKOH, MOATOTOBKA K JalbHEHIIEMYy 00y4eHHUIO
B OTOM HANpaBJICHUU.

JlocTikeHre 3TUX 1eJe mporpaMMbl MO (PU3KMKE HA YPOBHE OCHOBHOTO OOILETO
oOpa3oBaHus 00ecreurBaeTCs PEIICHUEM CICAYIOMNX 3a1aY:

nproOpETeHNEe 3HAHUN O TUCKPETHOM CTPOCHHU BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

OpUOOPETEHUE YMEHUM ONHCHIBaTh M OOBICHATH (DU3MUECKUE SIBICHUS C
UCMOJIb30BaHUEM MOTYYEHHbBIX 3HAHUM;

OCBOGHHE  METOAOB  pEIICHWs]  MPOCTEHIIMX  pacu€THBIX  3agad ¢
UCIOJIb30BaHUEM buznyeckux MoJIeNeH, TBOPUYECKHUX U
IPaKTUKOOPUEHTUPOBAHHBIX 3a71ay;

pa3BuUTHE yMEHUN HaOMIOAaTh NPUPOAHBIC SBICHUS W BBHITOJIHATH OIIBITHI,
nabopatopabie  pabOTBI W DKCIEPUMEHTAJIbHBIE  HWCCIECNOBAaHUS  C
UCIOJIb30BaHUEM U3MEPUTENBHBIX TPHUOOPOB;

OCBOEHHE TMpPHUEMOB paboThl ¢ HHpoOpMaIe (U3MUECKOTO COAEpKAHUS,
BKJIIOYasi MH(GOPMAIMIO O COBPEMEHHBIX JOCTIKEHUSX (PU3UKU, aHAIU3 U
KPUTHUYECKOE OLIEHUBAaHUE UH(POPMALINY;

3HAKOMCTBO €O cdepamMu TpodhecCHOHATBHOW NEeATeIbHOCTH, CBS3aHHBIMH C
(U3UKON, U COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAHHBIMU Ha JOCTHKEHMSIX
(u3HUECKON HAaYKHU.

Ha wusyuyenue ¢usuku (0a30BbIi YpOBEHb) HA YpPOBHE OCHOBHOIO OOILETrO

oOpazoBaHusi oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Helelo), B 8
kiacce — 68 yacoB (2 ydaca B Henenwo), B 9 kiacce — 102 yaca (3 yaca B Hemermio).

[Ipennaraemsplii B mporpamme Mo (u3MKe MepedyeHb JIabopaTopHbIX padoT u
OIBITOB HOCUT PEKOMEHJATENbHBIN XapakTep, YUYUTEdb JENaeT BBIOOP IMPOBEIEHUS

nabopaTopHbIX pabOT W OMBITOB € YYETOM HWHIWBHUIYAJIbHBIX OCOOCHHOCTEH



06y11a10m14xc;1, CIIMCKAa JSKCIICPUMCHTAJIbHBIX 3aﬂaHHﬁ, npeajiaracMbiX B pPaMKaxX
OCHOBHOI'O I'OCYAapCTBCHHOI'O 9K3aMCHa I10 (bHSHKG.



COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u eé poJib B NO3HAHMH OKPYKAKOIIEro MUpa.

®usuka — Hayka o npupone. SBieHus npupoabl. DUBNUECKHUE SIBICHUS:
MEXaHNYECKHUE, TEMIIOBBIC, IJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnueckre BeluyuHbL. M3Mmepenue ¢dusmueckux BenuyuuH. Duznyeckue
npubopsl. [lorpemHocts n3Mepenuii. MexayHapoiHas cucTeMa eIuHUIL.

Kak ¢usuka wu gpyrue  ecTeCTBEHHblE HayKd  M3Yy4aloT  MPUPO.Y.
EctecTBeHHOHAYYHBIN METOM MO3HAHMS: HAOIOIEHUE, TOCTAaHOBKAa HAYYHOT'O BOIPOCA,
BBIIBIDKEHUE  TUIIOTE3, OKCIEPUMEHT IO IMPOBEpKE THUIOTE3, OOBSCHEHUE
HabmogaemMoro sipneHus. Onucanue GU3NIECKUX sIBICHUN C TTOMOIIBIO MOJIETICH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @usnueckue npubOpel W MpoueAypa NPSMBIX H3MEPEHHUHW aHaJOrOBBIM U

U (POBBHIM TPHOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OnpeneneHue NEHBI JEICHUS KAl U3BMEPUTEIBLHOrO Nprudopa.

2. H3mepeHue pacCTOSHUM.

3. H3mepenne o0bEMa KUJKOCTU U TBEPAOIO TENA.

4. OmnpeneneHue pa3MepoB MajbIX TEL.

5. M3MepeHne TemmnepaTypsl TP NOMOIIH KUIKOCTHOTO TEPMOMETpA U TATUYHKA

TEMIIEPATYPHI.
6. IlpoBenenue wuccienoBaHKWs 10 NPOBEPKE TMIOTE3Bl: NAIBHOCTH IOJIETA
HIapyKa, MyleHHOro rOpU30HTAILHO, TeM OoJibllie, YeM OO0JIbIlIe BHICOTA MTYCKA.

Pa3nen 2. [lepBoHayanbHbIe CBeACHUS O CTPOCHHHU BellecTBA.

Crpoenue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, TOKA3bIBAIOIINE
JIMCKPETHOE CTPOEHUE BEILIECTBA.

JIBrxenue yactul BemiecTBa. (B3  CKOPOCTH  JIBMOKEHUSI YacTUL C
Temriepatypoil. bpoyHoBckoe aBmwkenue, Auddysud. BzaumopeicTBue YacTHIL
BEILECTBA: IPUTSHKEHNUE U OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIECTBA: CTPOCHUE TIa30B, >KUJAKOCTEH U TBEPIBIX
(KkpucTaJUIMUECKUX) Tell. B3auMOCBsSI3p MEXJy CBOMCTBaAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX M HUX aTOMHOMOJEKYJSIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOBI.

Jlemoncmpayuu.

1. HaGmonenue 6poyHOBCKOTO ABMXKEHUS.

2. Habmoaenue nuddysumn.



3. HaGmronenue siBieHUd, OOBSICHSIONMIMXCS MPUTSHKEHUEM WU OTTAIKMBAHUEM
YaCTHIL] BELIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OrneHka AuaMeTpa aToMa METOJIOM PAJOB (C UCIONIb30BaHUEM (QoTorpaduii).

2. OmnbIThI 10 HAOJIIOICHUIO TEMJIOBOTO PaCUIMPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSI.

Pa3nen 3. /IBu:keHUe U B3aUMOoAeiicTBHE TeJl.

Mexanudeckoe JBHKeHHE. PaBHOMEpHOE UM  HEPAaBHOMEPHOE JBH)KEHHE.
Ckopocth. Cpennsisi CKOPOCTb NpPU HEPABHOMEPHOM JBWKEHHHU. Pacuér nytu u
BPEMEHU JABUKCHHUSI.

SBnenne wuHepuMU. 3aKOH MHEpUMH. B3anMopaeiicTBuEe Tel KaKk NpUYMHA
W3MEHEHUS] CKOPOCTH JBHUKEHHUs Ten. Macca Kak Mepa MHEpTHOCTH Tena. IlmoTHocTh
BeniecTBa. CBs3b MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIECTBA.

Cuia KaKk XapakTepHCTHKa B3aumojercTBus Tell. Cuna ynpyroctu u 3akoH ['yka.
N3mepeHue cuibl ¢ OMONIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHUS W CHJIA TSHKECTH.
Cuna TsxkecTH Ha Jpyrux IuiaHetax. Bec tema. Heecomocth. CroxkeHue cui,
HAaIMpaBJIEHHBIX MO OJHOW mpsmMou. PaBHopelctByromas cui. Cuna tpenus. TpeHue
CKOJIBJKEHHUSI M TpEHUE NOKOsI. TpeHue B IpUpoe U TEXHUKE.

Hemoncmpayuu.

HaOnronenne MexaHu4ecKoro ABMKEHUS Tea.
N3mepenne ckopocTy NPSMOIMHEMHOTO IBUYKEHHUS.
HaOnronenue siBneHus MHEPLUH.

CpaBHEHUE Macc 1O B3aUMOJEHCTBUIO TEI.
CroxxeHue cujl, HalpaBJIEHHbBIX MO OAHOUN MPSIMOIA.
Jlabopamopusie pabomul u onvimul.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JABMIKEHHMS (IIapuKa B KUIAKOCTH,

1
2
3
4. HaOmonmeHnve u3MeHEHUsI CKOPOCTH TP B3aUMOJICHCTBUHN TE.
5
6

MOJIEJH 3JEKTPUIECKOT0 aBTOMOOMIISL U TaK Jajiee).
2. OnpeneneHue cpeAHEW CKOPOCTH CKOJBXEHHMsS Opycka WM IIapUKa I10
HAKJIOHHOM IIJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TEIA.
4. OmbITBI, JI€MOHCTPHUPYIOUIME 3aBUCHUMOCTb pacTshKeHHs  (Iedopmariym)
NPYKAHBI OT TPUIOKEHHON CHUJIBI.
5. OnbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBI TPEHUS CKOJIbXKEHUS OT Beca
TeJa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.
Pa3znen 4. JlaBjieHne TBEPABIX TeJl, KMUAKOCTEH U ra3oB.
JaBnenune. CrocoObl YMEHBILIEHWS M YBEIMYEHUs JaBiieHus. [laBneHue rasa.
3aBUCUMOCTH JaBJICHMS ra3a oT 00bEéMa, Temneparypsl. [lepenaua naBienust TBEpABIMU
TEIaMH, >KUAKOCTSIMU U Ta3amu. 3akoH llackans. IlHeBMarnueckue MalIvHbI.



3aBUCUMOCTh JIABJICHUSA S>KUJKOCTH OT DIIyOMHBL. ['MapocTtathyeckuili mapajokc.
Coobmatonuecs cocynbl. ['uapaBirueckue MEXaHU3MBbl.

AtMochepa 3emsm u aTtMocepHoe pAaBieHHe. lIpuyuHBI CyliecTBOBaHUS
Bo3AymHONW o6onouku 3emiu. Onbit  Toppuuemnnu. HW3mepenune armocgepHOro
JaBJieHUs. 3aBUCUMOCTb aTMOC(EpPHOrOo JaBJIEHUS OT BBICOTHI HaJ YPOBHEM MOpS.
[Tpubops! 11 u3MepeHus: aTMocEpHOTo JaBICHUSI.

JlelicTBHE XUJIKOCTH M Ta3a Ha IOTPY)KEHHOE B HUX Teno. BelTamkuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTb JIaBJICHUS ra3za OT TeMIepaTyphbl.

[lepenaya gaBneHUs KUAKOCTHIO U Ta30M.

CooOmaromuecs: COCy/Ibl.

I'mppasnuueckui mpecc.

[IposiBnieHue neiicTBUsE aTMOC(EPHOrO TaABICHUS.

3aBUCUMOCTH BBITAIKUBAIONIECH CHIIBI OT 00bEMa MOTPY:KEHHONW YacTH Tena U
IJIOTHOCTH KUAJIKOCTH.

AN A

N

PaBeHCTBO BBITAIKMBAIONIEH CHJIBI BECY BHITECHEHHOM JKHIKOCTH.
VYcnoBue IUIaBaHus TEN: IUIABAHUE WIM IIOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOUIIEHHUSI TUIOTHOCTEN TEJA U KUJKOCTH.
Jlabopamopuwvie pabomul u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTpyKEHHOW B
YKUJKOCTb 4aCTH TeJIA.
2. OmnpeneneHue BBITATKUBAIOIICH CUJIbI, TEUCTBYIONIEH HA TEI0, MOTPYKEHHOE B
KUJKOCTb.
3. IIpoBepka HE3aBUCMMOCTH BBITAIKWBAOIIEH CHWIIbI, JIEMCTBYIOIIECH Ha TEJIO B
XKUJKOCTH, OT MaCChI TeNa.
4. OmbITBI,  JAEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAIKMBAIOIIEH  CHUIBI,
JEUCTBYIOLIEH Ha TENO B JKUJIKOCTH, OT 00BbEMa MOrPY:KEHHON B JKHUIKOCTDH
YacTH TeJa U OT IUNIOTHOCTH KUIKOCTH.
5. KoHcrpynpoBanue apeomMeTpa Wiv KOHCTPYMPOBAHUE JIOIKU U ONIPEAEIeHUE €€
IPY30MOABEMHOCTH.

Paszpnes S. PaGora u MmoiHOCTh. JHEpPrusi.

Mexanundeckast padborta. MOITHOCTb.

[IpocTble MEXaHU3MBIL: pbluar, 0JIOK, HAaKJIOHHAs MI0CKOCTh. [IpaBuiio paBHOBecus
pbiuara. [lpumeHeHue mnpaBuiia paBHOBECHsI phlyara K OJIOKY. «30JI0TOE MPABHIION
mexanuku. KI1J] mpocteix MexanuzMoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass  dHeprus. KuHernueckas W NOTEHIMAJbHAsT  DHEPIUs.
[IpeBpanieHne OOHOTO BUJA MEXAHUYECKOW DHEPIHMM B JIPYrOd. 3aKOH COXpaHEHUs
DHEPIUMU B MEXAHHUKE.



Jlemoncmpayuu.

1. IIpumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimeol.

1. Ompenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TeJa IO

TOPU30HTAJIBHOMN ITOBEPXHOCTH.
2. HccnenoBanue yciioBUM PaBHOBECHS pblUuara.
Nsmepenne KII/] HakIOHHONM IIOCKOCTH.
4. V3yudeHune 3aKOHA COXPAHEHUS] MEXAaHUYECKOW YHEPIUH.
8 KIIACC

Pa3gea 6. TenjioBbie AIBJICHHUS.

OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUH CTPOCHUS BELIECTBA.
Macca u pasMepbl aTOMOB U MOJIeKyd. ONBIThL, MNOITBEPKIAIOIIUE OCHOBHBIE
MOJIO’KEHUS MOJICKYJIIPHOKMHETUYECKOU TEOPUH.

Mopenu  TBEPAOro, KUAKOTO ©  Ta3000pa3HOrO COCTOSHUWM  BEIIECTBA.
Kpucrammmyeckue u amopdubie Tenma. OOBSCHEHHE CBOMCTB Ta3oB, JKHIAKOCTEH H
TBEPABIX TEJI HA OCHOBE IIOJOXEHHM MOJICKYJSIPHO-KUHETUYECKOM  TEOPHH.
CmaumnBaHKE U KallWJUISIPHBIE SIBJIEHUA. TEIIIOBOE PACIIMPEHHUE U CHKATHUE.

Temnepatypa. CBsi3b TEMIIEpATYypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHUS YACTHII.
Buyrpennss sHeprug. CrnocoObl U3MEHEHUsI BHYTPEHHEH 3HEpruu: TeIwionepeaada u
coBepiieHue paboThl. Buapl Tertonepemnaun: TEIIONPOBOAHOCTb, KOHBEKIIUA,
W3JIyYCHHUE.

KonndectBo TenmoTel. YjaenbHas TEIUIOEMKOCTh BeIIeCTBA. TeriooOMeH u
TEIMJIOBOE paBHOBecHEe. YpaBHEHUE TeIuioBoro Oananca. [[maBieHue m oTBepaeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJeiabHas Teriota IaBieHus. [lapooOpasoBanue u
koHneHcanus.  HMcmapenne. Kumenuwe. VYaenpHas TemioTra  IapooOpa3oOBaHUS.
3aBUCUMOCTh TEMIIEpATYpPhl KUIIEHUS OT aTMOC(EPHOTOo J1aBICHUS.

BrnaxunocTts Bo3myxa.

DHeprus TOIIMBA. Y IeJibHAs TEMJI0Ta CrOpaHusl.

[Tpunumner padoTel TemnoBbix aurareneid KIIJ remioBoro neurarens. TernoBsie
JIBUTATENM U 3aIIUTa OKPYKAKOMIEH CPEJIBL.

3aKOH COXpaHEHUA U MIPEBPAIIICHUS SHEPTUM B TEIUIOBBIX MPOIECCax.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO IBUKEHHUSI.

2. Habmonenue nuddyszumn.

3. HaOmroneHue siBlieHHI CMauyMBaHUS U KaTWJUTSIPHBIX SIBIICHUM.

4. HaOmoeHre TenjaoBOro paciimpeHus Tedl.

5. V3MeHeHue paBiieHUs Ta3a MpPU H3MEHEHMM OObEéMa M HarpeBaHUU WIIU

OXJIAXKICHUHU.
6. IIpaBuia uaMepeHus: TeMIEpaTyphbl.



7. Bunsl Temonepenayu.

8. OxJaxkJieHue Ipy COBEPIIEHUH PadOTHl.

9. HarpeBanue npu coBepiIeHUH padOThl BHEUITHUMU CUJIAMHU.

10. CpaBHEHHE TEITIOEMKOCTEN pa3JINYHbIX BELIECTB.

11. HaOmronenne KuneHus.

12. HabmroeHne mocTostHCTBA TEMIIEpaTyphl MPH TITABICHHH.

13. Mogenu TEIJIOBBIX ABUTATEIICH.

Jlabopamopmubvie pabomul u onvimel.

1. OmBITHI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO TMPUTS>KCHUS.

2. OnBITHI 10 BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIH caxapa.

3. OnpITbl 1O HAOJIOJIEHUIO TEIUIOBOTO PACHIMPEHUsI Ta30B, KHIKOCTEH U

TBEPIBIX TEJL
4. OmnpeneneHue NaBlieHUs BO3/lyXa B OajyIOHE HIMPULIA.
OnbITHL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTbD JABJICHHS BO3/lyXa OT €ro o0béMa u
HarpeBaHUs WINA OXJIAKICHHUS.

6. IlpoBepka rumore3bl JUHEHHON 3aBUCHUMOCTH [JIMHBI CTOJOMKA YKUJKOCTH B
TEPMOMETPUUECKOUN TpyOKe OT TeMIlepaTyphl.

7. HaOmonenue u3MeHEHUs BHYTPEHHEW OHHEpPruud Tela B pe3yJbTare
TeIIonepeaadyn U paboThl BHEIIHUX CHIL

8. HccnenoBanue siBJI€HMS TEIIOOOMEHA MPH CMEIIUBAHUK XOJIOJHON M ropsuein
BOJIBI.

9. OmpeneneHre KOJIMYECTBA TEIJIOTHI, MOJTYYEHHOTO BOJIOM MpU TEIJIOOOMEHE ¢
HarpeTbiM METAUIMYECKUM LIWIHHAPOM.

10. OnipeneneHue yaesibHON TEINIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npouecca HCIapeHus.

12. OnpeneneHrne OTHOCUTEIbHOM BJIAXKHOCTU BO3AyXa.

13. Onpenenenue yeabHON TEMIOTH IIJIaBIEHUS Jba.

Pa3znen 7. JinekTpuyecKkre i MArHUTHBIE SIBJICHUS.

Onektpuzauus Ten. JlBa poma BIEKTpUYECKUX 3apsaoB. BzaummoneiicTBue
3apsKEHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTH CHIIBI B3aUMOJACMCTBHS 3apsyKEHHBIX
TE€J OT BEJIMUYMHBI 3apSAI0B U PACCTOSHUS MEXKTY TEJIaMu ).

Onektpuueckoe mnone.  Hampspok€HHOCTh  anexkTtpuyeckoro mosst.  IpuHiun
CYINEPHO3ULIUHU 3JIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenun 351eKTpUYECKUX 3aps0B. OJIEMEHTAPHBIM 3JIEKTPUYECKUN  3apsii.
Crpoenue aroma. IIpOBOIHMKHM M IHUAJIEKTPUKU. 3aKOH COXPAHEHHUS DJIEKTPUUYECKOTO
3apsja.

DJIEKTPUUYECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUYECKOr0 ToKa. lcTouHnKH
MOCTOSIHHOTO  TOKa. JIeMCTBUSL 3JEKTPUUECKOro TOKa (TEINIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUYECKUN TOK B JKUIKOCTAX U ra3ax.



DnekTpuueckas nenb. Cuia Toka. DJIeKTpUUecKoe HanpsikeHue. ColpoTHBICHUE
MIPOBOJIHHUKA. Y IEIbHOE CONMPOTHUBJIIEHUE BellecTBa. 3akoH OMa i y4yacTka IIENu.
[locnenoBarenbHOE U MAPAILIETBHOE COEANHEHNE ITPOBOJHUKOB.

PaGora u MomHOCTH 3JeKTpuYeckoro Toka. 3akoH Jhxoyns—Jlenna.
DNeKTpUYEeCcKre Lend W MNOTpeOUTeNn 3JeKTpUYecKol sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocrossHHbIE MarHuThl. B3auMoaencTBHE NOCTOSHHBIX MAarHWTOB. MarHuTHOE
nose. MaruuTHoe noje 3eMJIM U €ro 3HaueHue g KU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTHoe 1osie 3JIEKTPUYECKOro TOKa. [IpuMeHEeHHe 3JIEKTPOMAarHuTOB B TEXHUKE.
JleiicTBE MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATENIb MOCTOSIHHOTO
TOKa. lcnonb3oBaHME DIEKTPOABUIATENEH B TEXHUYECKMX YCTPOMCTBAX M Ha
TPaHCIOPTE.

OnbiTel @apajnes. SIBieHUE 3JAEKTPOMArHUTHOM wuWHAYyKUMU. [IpaBuno JleHia.
OnektporeHeparop. CrocoObl MONYYCHHS AICKTPUUECKOW SHEPTHH. IJICKTPOCTAHITUN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pona 3JIEKTPUYECKUX 3aps10B U B3AUMOICHUCTBUE 3aPSIKEHHBIX TEI.
Y CTpOUCTBO M JENUCTBHE HJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAs UHIYKIIHSI.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsioB.
[IpoBOOHMKH Y TUAIEKTPUKHU.
MoaenrpoBaHue CUIIOBBIX JJUHUM 3JIEKTPUUYECKOTO MOJIS.
HcToYHMKM TTIOCTOSTHHOTO TOKA.
JIeliCTBUSI DIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKUN TOK B )KUIKOCTH.

. 'a30BbIl pa3ps.
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. I3mepeHne Cuitbl TOKa aMIIepMETPOM.

. I3MepeHne 31eKTpUUEeCKOro HaMPSHKEHUSI BOJBTMETPOM.

. Peocrar u MarasuH conpoTHUBIICHUM.

. B3aumojeiicTBre ITIOCTOSIHHBIX MarHUTOB.

. MonenupoBaHne HEBO3MOXKHOCTHU Pa3AECICHUs TOJIKOCOB MAarHNUTa.
. MoaenupoBaHre MAarHUTHBIX MTOJIEN TOCTOSTHHBIX MarHuTOB.

. OnbIT Dpcrena.

. MarauTHoOE 1oje Toka. IEeKTPOMarHur.

. JIecTBME MarHUTHOIO TI0JIS1 HA TPOBOJIHUK C TOKOM.

. DJIEKTPOABUTATENH ITOCTOSIHHOTO TOKA.
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. UccnenoBanue sBICHUS SJIEKTPOMAarHUTHOW UHIYKIIUH.
. OnbiTel Dapajes.

N
w



24. 3aBUCUMOCTb ~ HAalpaBJCHUS HWHIYKIHOHHOIO TOKa OT YCJIOBUHA €ro
BO3HHKHOBEHMUSI.

25. DJIEKTPOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuwvie pabomul u onvimol.

1. OneIThl 1O  HAOMIONCHWIO  DJIEKTpU3AIMU Tl HMHAYKIUMEH U  1OpH
COMPUKOCHOBEHUH.

2. HccnenoBanue JEWCTBUSL DJIEKTPUYECKOrO TMOJIA HA MPOBOAHUKU U

JTUDJICKTPUKH.

COopka u mpoBepKa padOThI IEKTPUICCKON IIETTH MOCTOSIHHOTO TOKA.

N3mepenue u peryampoBaHUe CUIIBI TOKA.

N3mepenue u peryampoBaHue HAMpsHKEHUS.

A

HccnenoBanne 3aBUCUMOCTM CHWJIBI TOKA, HIAYILIETO 4YEPE3 PE3UCTOp, OT
COIIPOTHUBIICHMS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPE.
7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH 3JIEKTPUYECKOI'0 CONPOTUBIICHUS
IIPOBOJIHMKA OT €r0 JUIMHBI, IUTOIAIY IONEPEYHOr0 CEYEHUs U MaTepraa.
8. IlpoBepka mpaBuja CIOXKEHUS HANPsSOHKEHUHM TMPU  HOCIEI0BATEIbHOM
COCIMHEHUH JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBWia s CHJIBI TOKa MpU NapAJUIEIIbBHOM COEIUHEHUH
PE3UCTOPOB.
10. Onpenenenue padoThl FJAEKTPUUECKOTO TOKA, UAYIIETO YEPEe3 PE3UCTOP.
11. OnpeneneHrne MOIHOCTH AIEKTPUYECKOT0 TOKA, BBIAEIIIEMON Ha PE3UCTOPE.
12. UccnenoBaHnne 3aBUCHUMOCTH CWJIBI TOKA, MIAYIIErO 4Yepe3 JAMIOYKY, OT
HaIpPsHKEHUS HA HEW.
13. Onpenenenue KII/I narpeBaTens.
14. MiccnenoBaHre MarHUTHOTO B3aUMOJEHCTBUS IOCTOSIHHBIX MAarHUTOB.
15. I3yyeHue MarHuTHOIrO MOJsl MOCTOSIHHBIX MAarHUTOB IPU MX OOBEIMHEHUU U
pa3leJICHNN.
16. ccnenoBanue neiCTBUA 3JIEKTPUUYECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OIBITBI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJECUCTBUS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKAa M HAIPABJIEHUS TOKA B KaTYILKE.
18. M3ydyeHue nelcTBUsl MarHUTHOTO I10JIsI HA IIPOBOJIHUK C TOKOM.
19. KoHCcTpynpoBaHue U u3ydeHue paboThl 3JIEKTPOABUTATETIS.
20. MU3mepenne KII/] anekTpoaBuraTenbHONM yCTaHOBKH.
21. ONBITBIL 10 UCCIECIOBAaHUIO  SBJICHUS  DJIEKTPOMArHUTHOW — MHIYKLUU:
UCCIIeIOBaHNE U3MEHEHUI 3HaYEHUs U HAIIPABJICHUS MHIYKIMOHHOTO TOKa.
9 KITIACC
Pa3znes 8. Mexanuveckue siBJICHUS.
Mexannueckoe — nBukeHue. MarepuanpbHas — Touka.  Cucrema  oTcuéra.
OTHOCHUTENBPHOCTh ~ MEXAaHUYECKOTO  JBWKEHUsA. PaBHOMEpHOE MNpSMOJIMHENHOE



IBI>KeHUE. HepaBHOMepHOE MNpsSMOJIUMHEWHOE [BHKeHUEe. CpenHsis U MIHOBEHHAas
CKOPOCTB T€JIa IPU HEPABHOMEPHOM JIBUKCHUU.

VYckopenue. PaBHOycKOpeHHOE TIpsMoOIMHENHOe ABUKeHne. CBOOOIHOE TaJICHHE.
OmnbrTel ['anunes.

PaBHOMepHOE aABMXKEHUME MO OKpyxkHOCcTH. Ileprony u uyactora oOpalleHus.
JlnHeriHas u yriioBas CKOpocTH. LIeHTpocTpeMHUTENTbHOE YCKOPEHHUE.

IlepBoiii 3akoH HproTona. Bropoit 3akoH Herotona. Tperuit 3akoH HprotoHa.
[TpyrHIUII CyIIepIIO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbKEHHS, CHIIA
TPEHHUS TIOKOSI, APYTUE BUIBI TPEHUS.

Cuna TsDKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOAHOTO MaCHHS.
JIBrxenue maner Bokpyr CousHna. IlepBas kocMmuueckas ckopocTs. HeBecomocTh u
MEPETPY3KHU.

PaBHOBecue MarepuanbHOW TOYKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynee Ttena. M3menenwe wumnyibca. Mmmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJIbCa. PEakTUBHOE NBH)KEHUE.

Mexannyeckasi pabota ¥ MOUIHOCTh. PaboTa cuil TSDKECTH, YIPYTOCTH, TPEHHS.
Csi3p sHepruu u paborbl. [loTeHuManmbHas HSHEprusi Tena, MOAHATOrO HaL
IOBEPXHOCTHIO 3eMiiM. lloTeHumanbHas >HEprus cxkarou npykuHbl. KuHernueckas
sHeprus. Teopema O KHHETHYECKOW DSHEPrUU. 3aKOH COXPAHEHUsS MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HabOmroneHnne MeXaHUYECKOTrO [BMXKEHUSI Tela OTHOCUTENIbHO pa3HbIX TeJ

OTCYETA.

2. CpaBHEHHME TIyT€l W TPACKTOPUW JBWKEHUS OJHOIO M TOTO € Tela
OTHOCHTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpoCTH U YCKOPEHHUS NPSIMOJIIMHEMHOTO JBUKEHHS.
HccnenoBanne npu3HakoB PAaBHOYCKOPEHHOTO JBHKCHUSI.

HabOnronenue nBM>KEHUS Tella M0 OKPYKHOCTH.

HabGmronenne MexaHW4yecKHX SIBICHUN, MPOUCXOASIIMX B CHUCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBHKEHWH OTHOCHUTEIIBHO

AN

KaOuHeTa (PU3HKU.
7. 3aBHCHMOCTb YCKOPEHHUs Tela OT MACCHI TeJIa U JEHCTBYIOLIEH Ha HETO CHUJIBI.
8. HaOuronenue paBeHCTBa CHII IPU B3aUMOJEHCTBUU TEIL.
9. M3MeHeHue Beca Tena NpU YCKOPEHHOM JIBUKCHUU.
10. [Iepenaya uMmysbpca Mpu B3auMOAEHCTBUU TEN.
11. [IpeoOpazoBaHus SHEPTUU NPU B3AUMOJICHCTBUU TEN.
12. CoxpaHeHHe UMITYJbCca P HEYIPYrOM B3aUMOJECHCTBUY.



13.
14.
15.
16.

CoxpaHeHue UMITyJIbCca pU a0CONIOTHO YIIPYrOM B3aUMOJICHCTBUU.
HaOuroienue peakTHBHOTO ABMXKEHUS.

CoxpaHeHre MEXaHUYECKOI SHEPrUu IPU CBOOOITHOM NaJCHUH.

CoxpaHeHHE MEXaHMYECKOW 3HEPruu IIpU JBWIKEHUU Tela IOJ JACHCTBUEM

IPYKVHBL.

Jlabopamopuwvie pabomul u onvimol.

1.

10.

11.

KoncTtpynpoBanue TpakTa [Jisi pasroHa M JajJbHEHIIEro pPaBHOMEPHOIO
JBIDKCHUS [IAPUKA WA TEJICHKKH.

OmnpeneneHue cpeaHel CKOPOCTH CKOJBKEHHS OpycKa WM JABUKCHUS MIapUKa
110 HAKJIOHHOU IIJIOCKOCTH.

Onpenenenne yCKOpeHUs Tella MOpU PaBHOYCKOPEHHOM JBWKEHHHM 10
HAKJOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TMYTH OT BPEMEHU IMPU PABHOYCKOPECHHOM
JBOKEHUN 0€3 Ha4aIbHOW CKOPOCTH.

[TpoBepka TMIOTE3BI: €CJIM MIPH PABHOYCKOPEHHOM JBI)KCHHHU 0€3 HadajabHOMN
CKOPOCTH MYTH OTHOCATCSI KaK psiJi HEYETHBIX YHUCEI, TO COOTBETCTBYIOIIUE
MPOMEXKYTKH BPEMEHH OJITMHAKOBHI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHUJIbl HOPMAJIBLHOTO
JTaBJICHUS.

Onpenenenne kodQPUIIMEHTA TPEHUS CKOJIBKCHHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CHJIBI TPEHHUS MPU PAaBHOMEPHOM JBIKCHHH Tella I10
TOPU30HTAJIBHOM TTOBEPXHOCTH.

Onpenenenue padOTHI CUJIBI YIIPYTOCTU MPU MOIBEME IPy3a C UCTOIBL30BAaHUEM
HEMOJABHMKHOIO U IOJIBMIKHOIO OJIOKOB.

N3yuyeHue 3akoHa COXpaHEHUs IHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHHUS H BOJIHBI.

KonebarensHoe nBmwkenne. OCHOBHBIE XapaKTEPUCTHKUA KOJEOAHWI: TEpHO,
4acToTa, aMIUITyaa. MaremMaTU4eCcKUil W TPY>KMHHBIA MasTHUKHU. [IpeBparieHue
SHEPIrUM MPU KOJIeOATEILHOM JIBUXKCHUU.

3aryxaromue Konebanus. BeiHyX)aeHHbIe KojeOaHus. Pezonanc. MexaHudeckue
BOJHBI. CBOMCTBA MEXAaHWYECKUX BOJH. [IpoposibHblE W TOnepedHble BOJHBL J[nHA

BOJIHBI M CKOPOCTBH €€ paclnpOCTpaHeHUs. MexaHW4YecKHe BOJIHBI B TBEPAOM TEIE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'pomkocTh 3Byka M BbicoTa TOHa. OtTpaxkeHue 3Byka. MHGpa3Byk u
YIIBTPa3BYyK.

Hemoncmpayuu.

1.

HaOmronenne xoneOaHuii Ten IO AEUCTBUEM CHJIBI TSKECTU Y CHJIBI
YIIPYTOCTH.



HaOmonenue konebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
HaOmonenue BoIHYKIEHHBIX KOJI€OaHUI U pe30HaHca.
Pacnipoctpanenue npooJIbHBIX U MONEPEYHBIX BOJH (Ha MOJENH ).
HaOmonenue 3aBUCMMOCTH BBICOTBI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

o kA W

Jlabopamopuwvie pabomul u onvimol.
1. OmnpezneneHue 4acToThl M MepUOJa KOJICOAHUH MaTeMaTHUYECKOI0 MasiTHUKA.
2. OmpezeneHre 4aCTOThl U IEPUOA KOJICOAaHUN MPYKUHHOTO MasiTHUKA.
3. HccrnenoBaHue 3aBUCUMOCTH IEpHOJIa KOJIEOaHHH MMOABEIIEHHOTO K HUTH I'py3a
OT JYIMHBI HUTH.

4. HccnemoBaHue 3aBUCHMOCTH TMEpUOAa KOJEOAHUI MPYKUHHOTO MasiTHUKA OT
MAacchl rpysa.

5. IIpoBepka HE3aBUCHUMOCTHU TEPHOJa KOIeOaHU Ipy3a, MOJBEUIEHHOTO K HUTH,
OT MAacChI Tpy3a.

6. OIBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TEpHO/ia KOJCOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. V3mepeHue ycKOopeHusi CBOOOITHOTO aJCHHUS.

Paszges 10. D1eKTpoMarHuTHOE 10JIe M JIEKTPOMATrHUTHbIE BOJIHBI.

DJIEKTPOMAarHuTHOE oJje. DJIEKTPOMATrHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMAarHuTHBIX BOJH. [llkama 3jekTpoMarHUTHBIX BOJH. Vcronws3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSI3H.

DnexkTpoMarHuTHas npupoaa ceera. CKopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa JEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopusie pabomul u onvimul.

1. VM3yyeHue CBOICTB 5JIEKTPOMAarHUTHBIX BOJH C MOMOUIbIO MOOUIBHOTO

TenedoHa.

Pa3nen 11. CBeroBbIe IBJICHHUS.

JlyueBas mopenb cBerta. Mcrounuku csera. lIpsmonnHEHOE pacnpOCTpaHEHHE
ceera. 3armeHuss ConHua u Jlywel. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)KEHHUSI CBETA.

[Ipenomnenue ceera. 3akOH npenomiieHus cBeta. [loHOE BHYTpEHHEE OTpaKEHHE
cBeTa. lcnosp30BaHNe MOTHOrO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.

JIunza. Xon nydeit B muH3e. OnTuyeckas cuctema ¢otoarmapara, MUKpOCKONa U
Teneckona. ['na3 kak onruyeckas cucrema. bim3opykoCcTs U JATbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiTel HbtoToHA. Clo’KeHHe CHeKTPaIbHbIX
uBeToB. Jlucnepcus cBera.

Jemoncmpayuu.
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[IpsiMonMHEHHOE PacpOCTPAHEHUE CBETA.

OtpaxkeHune cBera.

[Tonydyenne n300pakxeHUH B MIIOCKOM, BOTHYTOM U BBIIYKJIOM 3€pKaJlax.
IIpenomiienue ceera.

OnTHYeCKUH CBETOBO/I.

Xon mydeit B coOMparoieii TuH3e.

X0 1yder B pacCEUBAIOLLEH JIMH3E.

[Tonydyenue n3o00paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpunatun aeiicTBus oToarmapaTa, MUKPOCKOIIA U TEJIECKOTIA.

10. Mopenb riaza.
11. Paznoxxenne 6emoro cBeTa B CIEKTP.

12. [lomydenne 6em0ro cBeTa MpU CIOKECHUH CBETA PA3HBIX IIBETOB.
Jlabopamopusie pabomul u onvimul.

1.

HccnenoBanne 3aBUCUMOCTH YIJla OTPAKEHHUS CBETOBOTO Jiyda OT yria
najeHusl.

N3ydenune xapakTepucTUK U300pakeHHS TIPeIMeTa B IIJIOCKOM 3epKajle.
HccnenoBanne 3aBUCHMOCTH yrila TPETOMIICHHS CBETOBOTO Jyda OT yrja
naJeHUs] Ha TPAHUIIE «BO31YX—CTEKIIO».

[Tonyuenue n300paskeHU ¢ TOMOIIBIO COOMPAIOLIEH JTUH3HI.

Onpenenerne (OKYCHOTO PACCTOSHUS W ONTHYSCKOW CHJIBI COOMpAIOIICH
JIH3BI.

OMnBITHI IO Pa3IOKEHUIO OEJIOTO CBETa B CIEKTP.

OnbITHl 1O BOCHPHUATHIO IIBETA MPEIMETOB MPU UX HAONIOJACHUU dYepes
[[BETOBBIE (PUIIBTPHI.

Pa3nen 12. KBanToBble siBJICHHUA.
OnbiTel Pesepdopna u mmaHerapHas Mojelb atoma. Mogenb aroma bopa.
Hcnyckanue u nornomeHue ceera atoMom. KBaHThl. JInHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- u raMma-uznydeHus. CTpoeHre aTOMHOTO sijipa.
Hyknonnast monens aromHoro sipa. M3otonsl. PannoaktuBHele npeBpaieHus. Ilepuon
NoJIypacraja aTOMHBIX SIED.

SnepHble peakuuy. 3aKOHBI COXpPAHEHMs 3apsA0OBOIO U MAacCOBOTO UHCEN.
OHeprus cBsi3U aTOMHBIX sijiep. CBsi3b Macchl U YHEPruu. Peakuuu cuHTE3a U JIEJICHUS
anep. Uctounuku sHeprun ConHIa v 3BE37.

SAnepHas oHepretuka. JlelcTBHS pPaJMOaKTUBHBIX W3JIYYEHH Ha JKUBBIE
OpPTraHHU3MBI.

Jlemoncmpayuu.

1.
2.
3.

CrexTpbl U3Ty4EeHHS U TTOTJIOIICHUSI.
CrekTpsl pa3IMYHBIX Ta30B.
CnekTp Bogopoa.



4. Halmonenue TpekoB B kamepe Buiibcona.

5. Pabora cuéTunka HOHU3UPYIOIUX U3ITYYCHUN.

6. Perucrpaius uznydeHus NpupoJHbIX MUHEPAIOB U MPOITYKTOB.

Jlabopamopuwvie pabomul u onvimol.

1. HaOnropeHue CIUIOMIHBIX U TUHEHYATHIX CIEKTPOB U3TyYEHUSI.

2. HccnenoBanue TPEKOB: U3MEPEHHE SHEPTHMM YACTHULBI O TOPMO3HOMY ITyTH

(mo dotorpadusm).

3. M3mepenue paaroakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAI0IIHIT MOAYJIb.

[ToBTOpUTENHHO-0000MAIOIIMKA MOAYIb MpEAHA3HAYEH JIsi CHCTeMaTh3aluud |
000011IeHNST TPEIMETHOTO COAEPIKAHMSI U OMbITA ACSITENbHOCTH, MPHUOOPETEHHOTO MPHU
U3Y4YeHWU BCEro Kypca (U3MKH, a TakkKe JIs TMOATOTOBKM K OCHOBHOMY
rOCyIlapCTBEHHOMY »JK3aMeHY 1o (u3uke g 00y4arolmuXxcs, BbIOPABIIUX 3TOT
y4eOHBIN TIPeMET.

[Ipy uW3ydeHUMM HOAHHOTO MOZAYJS PEATUZYIOTCS M CUCTEMAaTU3UPYIOTCS BUIBI
JESITEIbHOCTA, HAa OCHOBE KOTOPBIX OOECHeuMBaeTCs AOCTHKCHHE MPEIMETHBIX U
MeTanpeIMEeTHBIX IUTAHUPYEMBIX pe3yIbTaTOB oOy4deHus, dopmupyercs
€CTECTBEHHOHAYYHAasi TI'PAMOTHOCTBb. OCBOCHHME HAy4YHBIX METOJOB MCCIICJOBAaHUS
SBJICHUW TIPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATh (PU3NUYECKUE SBICHUS,
NPUMEHSISL TIOJIyY€HHBbIE 3HAHUWS, pelaTh 3aJadyd, B TOM YHCIE Kaye€CTBEHHBIE H
AKCIIEPUMEHTAIbHBIE.

[IpyHIMIINAIBHO NEATEIBHOCTHBIA XapakTep JAaHHOIO paslena pealn3yercs 3a
Cu€T TOrO, 4TO O0yYaroIIKecs BBIIOIHSIOT 33aHtsI, B KOTOPhIX UM IPEIaracTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHHUM pacrio3HaBaThb U HAYYHO OOBICHATH (PU3MUYECKUE
ABJIEHUS B OKPYXKAIOLIEH MPUPOJIE U MOBCEIHEBHOU KU3HU;

UCIIOJIb30BaTh HAay4YHbIE€ METOJAbl HMCCIEAOBaHUS (PUINYECKUX SIBICHUH, B TOM
Yyucie 111 IPOBEPKU TMITOTE3 U TIOJYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSICHSTH HAay4HbIE OCHOBBI HamOOJee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX
TE€XHOJIOTUM, HalpuMep, MPAKTHYECKOTO HCIOIb30BaHUS PA3JIMYHBIX HCTOYHHKOB
SHEPIrud Ha OCHOBE 3aKOHA NPEBPAILECHHUS W COXPAaHEHHS BCEX H3BECTHBIX BHUJOB
SHEPIuMu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UNKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3ydyenue ¢u3nkyu Ha ypoBHE OCHOBHOIO OOIIETO OOpa30BaHUs HAMPABICHO Ha
JOCTHKEHUE JIMYHOCTHBIX, METANpeIMETHBIX U TMPEAMETHBIX 00pa30BaTelIbHBIX
pE3YIbTATOB.

B pesynbrare uzydeHuss puU3MKM Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS Y
oOy4aroierocst 0yayT choOpMUpPOBaHbI CISAYIOIINE JIMYHOCTHBIC PE3YIbTaThl B YACTH:

e 1) mMaTpMOTHYECKOr0 BOCIUTAHUS:

e - MPOSBJICHUE HHTEpPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUIKO POCCUUCKOM
buznyecKoil HayKu;

e - IIEHHOCTHOE OTHOIIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX -(PU3UKOB;

e 2) rpa’kIaaHCKOr0 M JYXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMS

e - TFOTOBHOCTh K AKTHBHOMY YYaCTHIO B OOCYXICHUH OOIIECTBEHHO 3HAYMMBIX H
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKCHHM
bu3HKY;

e - OCO3HAHHE BaKHOCTU MOPAIbHO-3THYECKUX MPUHIIUIIOB B AEATEILHOCTU YUEHOTO;

e 3)3CTETHYECKOr0 BOCIIUTAHUSA:

e - BOCHPUSITHE HCTETUUECKUX KadyeCcTB (PU3MUYECKOW HayKh: €€ TapMOHUYHOIO
MOCTPOEHHUSI, CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

e - OCO3HaHUE IIEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUN, BAXKHEUIIEN COCTABIISIOIIEN KYJIBTYPBHIL;

e - pa3BUTHE HAy4YHOH JFO0O3HATENLHOCTH, WHTEpeca K HCCIIEI0BATEIbCKON
JeSITeTbHOCTH;

o 5) ¢popMupoBaHus KyJbTYPHI 310POBbS H YMOIMOHAIBHOT0 01T OTOTYYHSI:

e - OCO3HaHHME IIeHHOCTHM Oe3omacHOoro oOpa3a JKH3HM B COBPEMEHHOM

TEXHOJOTUYECKOM MHUpPE, BaXHOCTU TpaBHJ O€30MacHOrO TMOBEJACHUS Ha
TpaHCHIOPTE, Ha JOpOrax, C OHJIEKTPUYECKHMM U TEIJIOBBIM O0OpYyJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - c(hOpMUPOBAHHOCTH HaBbIKa PeQIIEKCUU, MPU3HAHKE CBOETO IMpaBa Ha OMIMOKY U
TaKOT0 )K€ MpaBa y IPyroro 4eioBeKa;

e 6) TPyIOBOro BOCIIUTAHUS:

e - AKTHMBHOE Y4YacTHE€ B pEIICHUU MPAKTUYECKUX 3adad (B paMKaxX CEMbH,
o0pa3oBaTebHON OpraHu3aliy, ropoja, Kpas) TEXHOJIOTHYECKOW U COLUAIbHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIe U PU3NYECKUX 3HAHUM;

e - MHTEpEC K MPAKTUYECKOMY U3yUEeHUIO MPOodeCcChil, CBA3aHHBIX ¢ (U3UKOM;

e 7)3KOJOrH4Y€CKOro0 BOCIIUTAHMS:



e - OpUEHTAIUsl HA IPUMEHEHUE (PU3NYECKUX 3HAHUM IS pPelleHHs 3a7ad B 00JIacTU
OKpYXKarolled cpenapl, IJIAaHUPOBAaHHS IIOCTYIKOB M OLICHKH MX BO3MOYKHBIX
MOCJIEACTBUM JIJISI OKPYXKAIOIIEH CPEJIbI,

e - OCO3HaHUE TIJIOOATBHOTO XapakTepa 3KOJOTMYECKHMX MpoljieM U MyTel ux
pelleHus;

e §8) amanTanmy K M3MEHSKOIUMCS YCJIOBUAM COIMATBHON U NPUPOIHOM Cpebl:

e - MOTPEOHOCTh BO B3aUMOJCHCTBUM TNPHU BBHINOJIHEHUU HCCIEIOBAaHUN U MPOEKTOB
(bu3nyuecKol HalpaBIE€HHOCTU, OTKPBITOCTh OMbBITY U 3HAHUSIM JPYTUX;

e - IIOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO IEATEIbHOCTD;

e - MOTPEOHOCTh B (DOPMUPOBAHWM HOBBIX 3HAHUW, B TOM 4ucie (OpPMYyIUpOBAThH
UJIeH, TIOHIATHS, TUTIOTE3bI O PU3NIECKUX OOBEKTAX U SABICHUSIX;

e - OcCoO3HaHHEC Ne(PUITMTOB COOCTBEHHBIX 3HAHWUN M KOMIIETEHTHOCTEH B 00JacTH
busuKy;

e - IJTAHUPOBAHHE CBOETO PA3BUTHUS B IPUOOPETECHUN HOBBIX (PU3NYECKUX 3HAHUIA;

e - CTpPEMJICHUE AHAM3UPOBATH M BBISIBISTH B3aUMOCBSI3U TNPUPOJBI, OOIIECTBA U
SKOHOMMKH, B TOM YHCJIE C UCIOJIb30BAHUEM (PU3NYECKHUX 3HAHHIA;

e - OLICHKA CBOMX JICUCTBUM C YYETOM BIIMSHUS HA OKPYXKAIOIIYIO CPENY, BO3MOXKHBIX
rJ100aIbHBIX MTOCIEACTBHI.

METANPEAMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus mnporpammbl mo (pU3MKEe Ha YpOBHE OCHOBHOI'O OOIIEro
oOpazoBaHusi y oOywaromerocs Oyayr  copMUpPOBaHbI  MeTamnpeaMeTHbIe
pe3yJabTaThl, BKJIIOYAIONIME IMO3HABATCIbHBIC YHHBEPCAIbHBIC Y4YCOHBIC JEHCTBHSI,
KOMMYHUKATUBHBIC YHUBEPCAIbHbBIC yueOHbIC JENCTBUSI, PETYJIATUBHBIC
YHUBEpCaIbHbIE yIeOHbIE IEHCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA

Ba3oBble JJornueckue aeMcCTBUSA:

e BBIIBIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SIBIICHUT);

e YCTaHABJMBATh CYIICCTBCHHBIH MPHU3HAK KIACCU(UKAIIMKA, OCHOBAHUS JIS
000011IeHUS ¥ CPAaBHEHUS,

e BBIIBISATH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B paccMaTpUBaeMbIX (akTax,
TAHHBIX U HAOJTIOJICHUSIX, OTHOCSIINXCS K (DU3HUECKUM SIBIICHUSIM;

e BBUIBISATH TNPUYMHHO-CICJACTBCHHBIC CBSI3M TPH U3y4ECHUU (UBHUSCKUX
SIBICHUN W TIPOIIECCOB, JCJIaTh BBIBOABI C HMCIIOJIb30BAaHUEM JCTYKTUBHBIX M
WHIYKTUBHBIX YMO3AKJIIOUCHWH, BBIIBUTATh THUIOTE3Bl O B3aMMOCBS3SIX
(bU3UYECKUX BEJINYUH;



CaMOCTOSITESILHO BBIOMpATh CMOCO0 pelieHus ydeOHOM (u3ndecKoil 3anayu
(cpaBHEHHME HECKOJBbKUX BapUaHTOB pEIICHHUs, BHIOOP Hanbojee MOIXOASIIEro
C YYETOM CAMOCTOSITENIBHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareibCckue AeicTBYA .

MCIIOJIb30BaTh BOMPOCH! KaK UCCIICIOBATEILCKU HHCTPYMEHT MO3HAHUS;
POBOJUTH IO CAaMOCTOSITEJIbHO COCTaBIEHHOMY TUIAHY OMbBIT, HECIIOKHBIN
(U3UIECKHUI IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHUE (DU3UICCKOTO SIBJICHUS,
OIICHMBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh MH(GOPMAIIHIO, MOTYyYCHHYIO B
XOJI€ UCCIICIOBAHUS UITH IKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJUPOBaTh OOOOIIEHUS U BBIBOALI IO pe3yibTaTaM
IPOBEIEHHOTO HAOJIIOICHHSI, OTIBITA, UCCIICOBAHNS;

IPOrHO3UPOBATH BO3MOKHOE JabHEWIEee pa3BUTHE (PU3NUECKHUX MPOIECCOB, a
TaK)K€ BBIJIBUTATh TPEIIONOKCHUS 00 WX Pa3BUTUHM B HOBBIX YCIOBHSAX U
KOHTEKCTax.

Pabora ¢ undopmanueii:

OPUMEHATh Pa3lWYHbIE METOJbl, WHCTPYMEHTHI M 3alpoChl MpPU TOUCKE U
orOope wuHpOpPMAMM WM JAHHBIX C YYETOM NPENJIOKEHHON ydeOHON
¢uznyeckoii 3a1auu;

aHaAIM3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HHGPOPMAIIHIO
pa3NUYHBIX BUAOB U (OPM IPECTABICHUS;

CaMOCTOSITEIbHO ~ BBIOMpPATh  ONTHUMAalbHYO  (OpMYy  IpelCTaBJICHUS
uHGOpMAIMN ¥ WUTIOCTPUPOBATh PELIaeMble 33Jaud HECIOXKHBIMH CXEMaMH,
JuarpaMMaMu, HHOU TpaduKoi U UX KOMOUHAIUSMU.

KoMMyHUKATHBHBIE YHUBEPCAJbHbIC YUeOHbIe 1eiiCTBHA:

B XOJIe¢ 00CYXICHHUS yueOHOTO MarepHuasia, pe3ylbTaToB JJa0OPATOPHBIX paboT
U TPOEKTOB 3a/laBaTh BOMNPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl U
BBICKA3bIBaTh WJCH, HAICJICHHBIC HA peIIeHUE 3aJadyd W TOJJep)KaHue
0aro)keaaTeNnbHOCTH OOIEHNS

COIOCTABJISITh CBOU CYXKJEHUS C CYKIEHUAMH JPYTMX YYaCTHUKOB JUANIOra,
O0OHApYyKUBATh Pa3IMIUE U CXOACTBO IMO3UIIH;

BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEICTABIATh PE3YIbTaThl BBIOJHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIICAOBAHMS, TIPOCKTA);

MOHMMAaTh U MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaJTIbHON
paboThI NP PELLIEHUH KOHKPETHOHM (hHU3HMUeCcKOoil MpoOIeMBl;

MPUHUMAThH IIeJIM COBMECTHOM JI€ATENLHOCTH, OPTraHU30BBIBAThH JICUCTBUS 110 €€
JTOCTIKECHUIO: PaclpelesiaiTh POJIM, OOCYKIaTh TPOILECCHl M PEe3yJbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKUX JTFOJICH;



BBIIIOJIHATH CBOIO 4acTh paOOThl, JOCTUTas KauyeCTBEHHOI'O pe3yJsbTaTa I0
CBOEMY HAIPaBJIEHUIO U KOOPAUHHUPYS CBOM JIEUCTBUA C APYTUMH YJICHAMHU
KOMAaH/IbL;

OLICHMBAaTh KauyeCcTBO CBOEro0 BKJaJa B OOMMH MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YHYACTHUKAMHU B3aUMOJIEH CTBHS.

PeryisiTuBHbIC YHHBepcaibHbIe y4eOHbIE 1CHCTBUS

Camoopranuzanusi:

BBISIBJISITh MPOOJIEMBl B KU3HEHHBIX M YYEOHBIX CUTYyalUSAX, TPEOYIOIUX IS
peteHust GU3NYECKUX 3HAHUI;

OPUEHTUPOBATbCS B PA3NMYHBIX  NOAXOJAX  IMPUHATUS  PELICHUH
(MHIMBUAYAIbHOE, TPUHATHE pELIEHUS B TpyNIe, MPUHATAE PpPElIeHUN
TpYMIIOH);

CaMOCTOATENIbHO COCTABJIATH AITOPUTM pelIeHUs (U3NYECKON 3aJaud WIH
IUIaHA HCCIIEIOBAaHUSI C Y4YETOM HMEIOLIMXCSl PECypcoB M COOCTBEHHBIX
BO3MO>XHOCTEH, apryMEHTUPOBATH MPEIaracéMble BADUAHTHI PEIICHUN;

JieNnath BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEILIECHUE.

CaMOKOHTp 0/1b, IMOIIMOH aJIbHBIA UHTEJJIEKT:

JaBaTh a/ICKBATHYIO OLICHKY CUTYAllUH U MpejiaraTh IjaH €€ U3MEHEHHUS;
OOBSICHATH MIPUYHHBI JOCTHKECHUS (HETOCTHKEHMUS) pe3yJIbTaTOB
NeSITebHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JEATECILHOCTH (B TOM YHCJI€ B XOJ BBITIOJHCHUS
(bU3UYECKOro MCCIeOBAaHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSATENLCTB,
W3MCHUBIINXCS CUTYaIUH, YCTAHOBJICHHBIX OITUOOK, BO3HUKIIINX TPYIAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM;

CTaBUTH Ce0S HA MECTO JPYroro 4ejaoBeKa B XOJE CIopa WA JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYToro;

pU3HABaTh CBOE MPABO Ha OUIMOKY MpHU pelieHuU (U3NUECKUX 3ajad Wid B
YTBEPXKICHUSIX HA HAYYHBIE TEMBI M TAKOE € MPaBo APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHly oOyueHuss B 7 Kjaacce IMpeIMETHbIE pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YJaAIOUINXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS: (U3MYECKHE M XUMUYECKUE SIBJICHUs, HaAOIOJICHUE,
AKCIIEPUMEHT, MOJICb, THIOTE3a, CAWMHUIGI (U3MUYECKUX BEIWYHUH, aTOM,
MOJIEKYyJla,  arperaTHble  COCTOSIHHSI ~ BemectBa  (TBEpAOE,  XKHJIKOE,
razoo0pa3Hoe), MEXaHMYEeCKOe JBMXKEHHE (PaBHOMEpPHOE, HEpPaBHOMEPHOE,



OpSAMOJMHENHOE), TpPAaeKTOpHs, paBHOACUCTBYyIOIIAs cuia, JAepopmanus
(ynpyrasi, miacTu4eckas), HEeBECOMOCTb, COOOIAIOIIUECS COCYIbI;

paznuuarh gBieHHS (Iud@y3us, TEIIoBOE€ IBHUKEHHWE YacTHUI] BEIIECTBA,
paBHOMEPHOE JIBUKEHUE, HEPaBHOMEPHOE JBIKEHUE, UHEpLYS,
B3aMMO/JICVICTBUE TE€JI, PAaBHOBECHUE TBEPIABIX TEI C 3aKPEIUIEHHOM OCBhIO
BpalllCHUs, Nepefadya JAaBJICHUs TBEPABIMHU TEJIAMH, >KUIKOCTSIMH M Ta3aMH,
aTMoc(epHOe JaBJieHUE, IJIaBaHUE TeJl, IPEBPAIIECHNs MEXaHUYECKON SHEPIUN )
0 OIKCAaHHWIO MX XapaKTEepPHBIX CBOMCTB H HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX TaHHOE (PU3HUECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3MUECKUX SIBJICHUU B OKPYXKAIOILIEM
MUpPE, B TOM 4YHCIe (PU3NYECKUE SBJICHUS B MPUPOE: MPUMEPHI TBUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMM B >KMBOM M HEXWBOM IIPUPOJE, AECUCTBUE CHIIBI
TPEHUsI B MPHUPOJE U TEXHUKE, BIUSHUE aTMOC(HEPHOro JaBJICHUS Ha >KUBOU
OpraHu3M, IUIaBaHUE PBIO, phIYard B TeJE YeJIOBEKa, MPU ITOM MEPEBOIUTH
OPAaKTHUYECKYIO 3a7ady B Y4YeOHYIO, BBIJCISATh CYILIECTBEHHBIE CBOWMCTBA
(mpu3Haku) GU3HYECKUX SIBICHUM;

ONKCHIBATh HM3YYECHHbIE CBOWCTBA Tel M (DU3UUECKHUE SIBJICHUS, HCIOJIb3YS
¢usnyeckue BeIWYUHBI (Macca, 0ObEM, IUIOTHOCTh BEIIECTBA, BPEMs, IYTb,
CKOPOCTb, CPENHSS CKOPOCTh, CHJIA YIPYIOCTH, CHJIA TSKECTH, BEC Teja, CUJa
TpEeHMsl, JaBieHHE (TBEPAOroO TeNa, JKUIKOCTH, rasa), BBITAJIKMBAIOIIAS CHUIIA,
MexaHu4deckasi paboTa, MOIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KO3 (ULIHEHT
MOJIE3HOTO JIEUCTBUS MEXAHU3MOB, KUHETUYECKasi U MOTEHUUAIbHAs SHEPrus),
OpyU OINKCAHUU TPABUWIBHO TPAKTOBaTh (PU3MUECKHI CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, MX OOO3HAUCHMUS] M €IUHULIbI (PU3UYECKUX BEIMYMH, HAXOJUTH
(GopMyIibl, CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIUYMHY C JIpYTUMHU
BEJIMYMHAMH, CTPOUTh TIpaUKU H3YYEHHBIX 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYHH;

XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NUECKUE SBJICHUS U MPOIECCHI, HCTIONb3Ys
npaBujia CI0XKEHUs CHII (BIOJb OJHOM MpsMoi), 3akoH ['yka, 3axoH I[lackais,
3aKOH Apxumesa, MpaBWIO paBHOBECHs pbryara (0J0Ka), «30JI0TOE MPABUIIO»
MEXAHWKH, 3aKOH COXPAHEHUs MEXAaHWYECKOW DJHEpPruu, INpU OTOM [aBaTh
CIIOBECHYIO (OpPMYJIMPOBKY 3aKOHAa M 3allUChIBaTh €ro MaTeMaTh4YecKoe
BBIPAKEHUE;

OOBACHATh (PU3UYECKHUE SBJICHUS, MPOLIECCHl U CBOICTBA TEJ, B TOM UYUCIE U B
KOHTEKCTE€ CHUTyallUid MPaKTUKOOPUEHTHPOBAHHOIO XapakTepa: BbISBIATH
NPUYUHHO-CIICJCTBEHHBIE CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JOrmueckux
maroB ¢ omnopo Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3NYECKUX SBIICHUU,
(u3MUECKNX 3aKOHA UITM 3aKOHOMEPHOCTH;



pemath pacu€rHble 3a7auyu B 1—2 JEHCTBUS, UCHONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3BbIBAIONINE (PU3MYECKUE BEJIMYMHBI: HA OCHOBE aHAM3a YCJOBHS 3a7aud
3alMChIBaTh KPATKOE YCJIOBHE, MOJCTaBIATh (PU3MYECKHE BEJIMYUHBI B
dbopMynbl M MPOBOJAUTHL  PACUEThl, HAXOJUTh CIPABOYHBIC JaHHBIE,
HEOOXOMMBbIE NIJISl PELICHUs 3a]lay, OLUEHUBATH PEATHUCTHYHOCTh MOJYy4YEHHON
(bU3UYECKON BEIMYNHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIMTh MPU MOMOIUA (PUIUIECKUX
METOJIOB, B ONHUCAHUM HUCCIIEIOBAHMS BBIJIEIATh IPOBEPSEMOE MPEANON0KEHNE
(rumoTe3y), pas3nuyaTh W HMHTEPIPETHPOBATH IOJTYYCHHBIM Pe3yabTarT,
HAXOAUTh OLIMOKH B XOJI€ ONBITA, JENaTh BHIBOJBI 110 €TI0 PE3YJIbTATaM;
IIPOBOJINTH OMbBITHI TIO HAOIOACHUIO (PU3NYECKUX SBICHUNU WIH (HU3HUECKUX
CBOWCTB TeN: (OpPMYIMpPOBATh MPOBEpSEMbIe MPEANOIOKEHUSA, COOUpaTh
YCTAHOBKY W3 TMPEAJIOKEHHOI0 OO0OpyJOBaHUs, 3alUChIBaTh XOJl OIbITA U
(GbopMyIHpPOBaTH BEIBOBL

BBITIOJHATH MPSIMbIE U3MEPEHUSI PACCTOSHMS, BPEMEHH, MacChl Tena, 00béMa,
CHJIBI U TEMIIEPATYPHI C UCMOIB30BAaHUEM aHATIOTOBBIX M IIU(POBBIX MPUOOPOB,
3aMMChIBaTh [OKa3aHUs MPUOOPOB C€ YYETOM 3aJaHHOM  aOCOJIOTHOM
NOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTh HCCIEAOBAHUWE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEIMUYUHBI OT
IPYrod ¢ UCHOJB30BAHHEM TIPSIMBIX U3MEpPEHUN (3aBUCUMOCTH  IMYTH
PaBHOMEPHO JIBUXKYIIETOCS Tejda OT BPEMEHU JBHXKEHHUS Tella, CUJIbl TPEHUs
CKOJIbKEHHMsSI OT Beca Tella, KadecTBa OOpaOOTKH TOBEPXHOCTEM Tel U
HE3aBUCHUMOCTH CHJIBI TPEHHSI OT IUIONIAJAM CONMPUKOCHOBEHUS TEN, CHJIBI
YIIPYrOCTH OT YJIMHEHUS TMPYKUHBI, BBITAJKUBAIOIICH CHUJIBI OT 00BbEMa
NOTPYKEHHOM YacTH Tela M OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCHUMOCTU OT
IUIOTHOCTH Tejla, OT TIYyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo, YCIOBUUN
TUTABaHUS TEJN, YCJIOBHM paBHOBECHsI pblyara W OJIOKOB), y4acTBOBaTh B
IUTAHUPOBAHWN YYEOHOTO HMCCIIEOBAHUsS, COOMPATh YCTAHOBKY W BBIIOJHSTH
U3MEpEHUs, Clelys MNpPeUIOKEHHOMY IIaHy, (UKCUPOBATh PpE3YNIbTAThI
MOJTYYCHHON 3aBUCUMOCTH (DM3WYECKUX BEIMYWH B BHUJE IMPEIJIOKCHHBIX
TabJIUIl U TPaUKOB, JAeJaTh BEIBOJBI MO pe3yjibTaTaM MCCIIeI0BAHNUS;
IPOBOJIMTH KOCBEHHBIE N3MEPEHUS (PU3MUECKUX BEIMYUH (MJIOTHOCTH BEILIECTBA
KUIKOCTH W TBEPAOrO Tea, CUJIAa TPEHUS CKOJIbXEHHS, JABICHHE BO3]yXa,
BBITAJIKMBAIOIIAs CUJIa, JEHCTBYIOIIAs Ha MOTPYXEHHOE B >KUIAKOCTH TEJO,
KOO(pPUIIUEHT TOJIe3HOTO  JAEHCTBHUS  MPOCTBIX  MEXaHU3MOB),  CIIEIYs
NMPEIJIOKEHHON WHCTPYKIMHM: TIPM  BBITIOJTHEHUU HU3MEPEHUNW CcoOMpaTth
AKCIEPUMEHTAIIbHYIO YCTAHOBKY M BBIYUCIISTH 3HAUEHUE NCKOMOU BEJIMYMHBI,
coOrofaTh MpaBuJia TEXHUKU O€30MacHOCTU Mpu padoTe ¢ J1abopaTOpHBIM
000py/I0BaHUEM;



yKa3bIBaTh MPUHIUIIBI JIEUCTBUSI MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILAIOIIUECS COCYAbl, OapomeTp, phblyar,
TTOJIBMYKHBIN U HEITOABYDKHBIN 010K, HAKJIOHHAS IIOCKOCTE;

XapaKTepru30BaTh MPUHITUIBI ACHCTBUS MU3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOUCTB C OMOPOM Ha WX OMUCAHUS (B TOM YMCIIC: TOAIIUITHUKA, YCTPOUCTBO
BOJOIPOBOJIA, THAPABINYECKUN MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOU
HACOC, apeoMETp), UCIIONb3Ysl 3HAHUS O CBOMCTBAX (DU3MUYECKUX SBICHUU W
HE0OX0uMble (PM3UUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTh TIPUMEPHI (HAXOAUTh MH(POPMAIIMIO O MPUMEPax) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEIHEBHOM MKU3HU JJIs1 0OecrieueHUsI
6e3omacHOCTU Tpu OOpallleHUuu ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMH,
COXpPaHEHUSl 3[0POBbS M COOJIOACHHUS HOPM SKOJIOTMYECKOrO IOBEACHUS B
OKPYXKAIOIIIEH CPEAE;

OCYILIECTBIISITH OTOOP MCTOUYHUKOB MH(popManuu B HTepHETE B COOTBETCTBUU
C 3aJJaHHBIM IMOMCKOBBIM 3alIPOCOM, HA OCHOBE HMMEIOIIUXCS 3HAHUN U MyTEM
CpPaBHEHHS pa3IMYHBIX HMCTOYHWUKOB BBIACIATH WH(OpMaIMioo, KoTopas
SIBJISIETCSI IPOTUBOPEYUBOM MITU MOXKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TPU BBIIOJIHEHUH YYE€OHBIX 3aJaHUN HAYyYHO-TIOMYJISIPHYIO
JUTEPaTypy (PU3NYECKOrO COAEP)KAHMS, CIOPABOYHBIE MaTEpHallbl, PECYpPChI
cetu  HWuTepHer, BnaaeTh OpUEMaMH  KOHCHEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHusl MH(POPMAIIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIE KpaTKHWE THMCbMEHHBbIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB MH(MOpMAINHU (HU3UIECKOTO COJIEPIKAHUS, B TOM UHUCTIC
nyOJIMYHO JIeNIaTh KpaTKue COOOIIEHHs O pe3yibTaTax MPOEKTOB WM y4eOHBIX
VCCIICIOBAHU, TPU 3TOM T'PAMOTHO HCIIOJIb30BATh W3YYECHHBIM IMOHATUHUHBINA
anmnapar Kypca GU3MKH, COMPOBOXKATh BBICTYILJIEHUE MTPE3EHTAlUEH;

IpU  BBINOJHEHUM YYEOHBIX MPOEKTOB U HUCCIEAOBAHUM paclpenessiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTABJICHHBIMU 33/J1a4aMH, CICIUThH
3a BBINIOJIHEHUEM IUIaHa JICMCTBUM, aJIeKBAaTHO OILICHUBATh COOCTBEHHBIN BKJIA]
B JICATEILHOCTh T'PYMIbI, BBICTPAUBATh KOMMYHUKATUBHOE B3aMMOJICHCTBUE,
YUUTHIBAsI MHEHUE OKPYKAOIIUX.

K koHuy oOyuenuss B 8 kiiacce mpeiMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh ¢(hOPMUPOBAHHOCTD Y OOYUYAIOIIMUXCS YMEHUM:

HCIOJIb30BAaTh MOHATHSA: Macca W pa3sMepbl MOJIEKYJ, TEIUIOBOE JBUKECHUE
aTOMOB M MOJIEKYJl, arperaTHbl€ COCTOSIHHUSI BEIIECTBA, KPUCTAUIMYECKHUE U
aMop(¢HbIC Tejla, HACHIIEHHBIH M HEHACHIICHHBIN IMap, BIAXKHOCTh BO3/yXa,
TeMIepaTypa, BHYTPEHHSISI DHEpPrus, TEIUIOBOM JBHUIaTENb, 3JIEMEHTAPHBIN
BIIEKTPUYECKUN 3apsijl, SJICKTPUUYECKOE TO0JIe, MPOBOAHUKHA W JAUIJIEKTPUKH,
MTOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE IOJIE;



pa3nuyuarh SIBJIEHUA (TEIUIOBOE pAacIIMpeHHEe U CKaTue, TeIvionepeaaya,
TEMJIOBOE paBHOBECHE, CMAauMBaHHWE, KalWUISIPHBIC SIBJIICHUS, HCHApeHUe,
KOHJICHCAIIWS, IUIABJIEHUE, KpHUCTauM3anusi (OTBEpIEBaHKE), KHUIIEHUE,
Terionepeaayda (TerIoNpPOBOIHOCTh, KOHBEKIUS, H3IIy4EHHUE), DICKTpU3AIIUs
TEJ, B3aMMOCHCTBHE 3apsAOB, JCUCTBUS DJICKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICMCTBHE MArHUTOB, JEWCTBHME MArHUTHOTO TIOJSI Ha
IPOBOJHUK C TOKOM, OJJEKTPOMarHUTHAsh WHAYKIMS) TI0 OINHUCAHUIO HX
XapaKTEepPHBIX CBOWCTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX ITaHHOE
dbusnueckoe sBICHUE;

pacro3HaBaTh MPOSBICHNE U3YYCHHBIX (DU3MUECKUX SIBICHUI B OKPYXKAIOIIEM
MUpe, B TOM 4ucie (U3NYECKUE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSOKEHUE W KamWUIAPHBIE SBJICHUS B TPHUPONC, KPUCTAUIBI B IPHPOJE,
uznyuenne CoiHia, 3amep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3zoBaHUE
pOCBl, TyMmaHa, WHEsS, CHera, »OJEKTpUYECKHE SABJICHUS B aTrMocdepe,
AJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMJIH, apeid motocos,
pPOJb MAarHUTHOTO TOJS AJIA KU3HU Ha 3emJie, MONAPHOE CUSHHE, MPH ITOM
NEPEeBOANTh TMPAKTUYECKYIO 3a/ady B y4eOHYIO, BBIACIATH CYIIECTBEHHBIC
CBOMCTBA (MpU3HAKU) (DU3UUECKUX SIBIICHU;

ONKCHIBATh HM3yYEHHBIC CBOMCTBA Tl WU (PU3UYECKHE SBICHHS, HCIONb3YS
dbusznueckre BEIWYUHBI (TEeMIlepaTypa, BHYTPEHHSISI DHEPrus, KOJIUYECTBO
TETUIOTHI, yJeNbHAas TEIJIOEMKOCTh BEIIECTBA, yAeNbHAs TEIJIOTa IJIaBJICHUS,
ylenbHas TEeIuioTa MapooOpa3oBaHusl, yAelbHAs TEIUIOTa CrOpaHUs TOIUIMBA,
KOd(h(UIIMEHT TIOJIE3HOTO JEHCTBUSA TEMJIOBOW MAITWHBI, OTHOCHUTEIbHAS
BIOKHOCTh BO3AYyXa, OJJIEKTPHUUECKHHA 3apsijl, CHUJia TOKa, JJICKTPUYECKOE
HanpsDKCHUE,  COMPOTHBICHUE TMPOBOAHWKA, YIEIBHOE COIMPOTHUBIICHUE
BEIECTBA, pPabOTa M MOIIHOCTh AJIEKTPUYECKOrO0 TOKa), MPU ONUCAHUU
MPAaBWIBHO TPAKTOBAaTh (DU3WUYECKHH CMBICI HCIONb3YEMbIX BEJIMYUH,
0o0O3Hau€HUsT M €NWHULBI (U3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIONIME JaHHYIO (DU3MYECKYI0 BEIUYMHY C JPYTUMU BEIMYMHAMM,
CTPOUTH TpadUKU N3YICHHBIX 3aBUCUMOCTEH (DU3NICCKUX BEIMYNH,
XapaKkTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys
OCHOBHBIC  TIOJIOKCHHSI ~ MOJEKYJISAPHO-KMHETUYECKON TEOPUU  CTPOCHHUS
BEIIECTBA, MPUHIUI CYMEPIIO3UIINN TONeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH
coxpaHeHHs 3apsjaa, 3akoH Owma nis ydactka 1menu, 3akoH J[xoyms—JleHna,
3aKOH COXpPAHEHHS SHEPruu, MPU STOM J1aBaTh CIIOBECHYIO (OPMYIMPOBKY
3aKOHA U 3aMHChIBATh €T0 MATEMATUYECKOE BHIPAKECHUE;

OOBACHATH (PM3MUECKHE MPOIECCHI U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYaIUi PaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBJISTH
MPUYUHHOCIICICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHWE U3 1—2 JOTHYECKUX



IIaroB ¢ OMNOpod Ha 1-2 Wu3y4yeHHBIX CBOMCTBA (PU3MUECKUX SBICHUI,
(U3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacu€rHble 3a7a4yd B 2—3 ACHCTBUS, UCHOIB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAIOLME (DU3MUECKHE BEIMYMHBI: HA OCHOBE aHalM3a YCJOBUS 3aJaud
3aMHUChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK JIAHHBIX ISl PEIICHUS
3a/la4u, BBHIOMpPATh 3aKOHBI W (POPMYINBI, HEOOXOAMMBIC HJisi €€ peIIeHuUs,
OPOBOJAUTh pacu€Tbl W CpaBHUBATh MOJYYEHHOE 3HAuYeHHE (PU3UUYECKOM
BEJIMYMHBI C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh IpOOJIEMbl, KOTOPhIE MOXKHO PELIUTh MPH MOMOIIU (PU3HUECKUX
METOJIOB, HCIONb3Ysl OINKCAaHWE MCCIEOBAaHUs, BBIIEIATH MPOBEPIEMOE
OPEIINONIOKEHUE,  OLEHHUBAThb  MPAaBUIBHOCTH  MOpSAAKA  NPOBEACHUS
UCCIIEIOBAHUs, JIENATh BHIBOJBL;

IPOBOJUTH OMNBITHl 110 HAOJIIOJEHUIO (PU3MUECKUX SBICHUN WIM (PU3NYECKUX
CBOMCTB Te€J (KalWUISIPHBIE SIBJICHHS, 3aBUCUMOCTb JABJICHHUS BO3/1yXa OT €ro
00BbEMa, TeMmIepaTrypbl, CKOPOCTH IpoLecca OCThIBAaHUS W HArpeBaHus INpU
U3Jy4EHUH OT LBETA M3Jydarolleld (IOIJIOMIA0Ie) MTOBEPXHOCTH, CKOPOCTh
UCHIApPEHHs] BOJBI OT TEMIEPATYPbl KUAKOCTH M IUIOMAIU €€ TOBEPXHOCTH,
JJEKTpHU3alMsl  Tel W B3aUMOJCHCTBHE  JJIEKTPUYECKUX  3apsIOB,
B3aMMO/JICHCTBUE IOCTOSIHHBIX MAarHUTOB, BH3yaJIM3allMsl MAarHUTHBIX MOJIEH
NOCTOSIHHBIX MAarHuTOB, JEHCTBHS MATHUTHOTO IMOJS HA MPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHWTa, CBOMCTBA 3JIEKTPOABUIATEIN MOCTOSHHOIO TOKA):
(GopmMynupoBaTh NpPOBEPSiEMble MPEANOIOKEHHs, CcOOUpaTh YCTAaHOBKY U3
IPEUIOKEHHOTO 000pYyJI0OBaHMsI, OMHMCHIBATH XOJ OIbITa U (OPMYIUPOBATH
BBIBO/IbI;

BBITNIOJHATE MPSAMbIE H3MEPEHHS] TEMIEPATYPbI, OTHOCUTEIBHOW BIAKHOCTH
BO3/1yXa, CUJIbl TOKA, HAIIPSPKEHUS C UCIIOJIb30BAHUEM aHAJIOTOBBIX IPUOOPOB U
JaTYNKOB (PU3MUECKHUX BEJIMUYMH, CPABHUBATH PE3YJIbTAaThl H3MEPEHUI C YUETOM
3aJaHHON aOCOMIOTHON MOTPEITHOCTH;

IPOBOJUTH HCCIICJOBAHUE 3aBUCUMOCTH OJHOM (U3NYECKOW BEIUYUHBI OT
JOPYroi ¢ UCHOJIb30BAHUEM IPSMBIX U3MEPEHHI (3aBUCUMOCTh CONPOTUBIICHUS
IIPOBOJHMKA OT €ro JUIMHBI, IUIOIIAJHA IIOIEPEYHOr0 CEYEHMsI U YAEIbHOIO
CONPOTHUBJICHHUS BEIIECTBA NPOBOJHMKA, CHJIBI TOKa, HWIAYHIETO0 4Yepe3
IPOBOJIHUK, oT HaPsLKCHUS HAa  MPOBOJIHUKE, HCCIIEN0OBAHUE
[OCJEIOBAaTENIbHOTO M MApaJlIeIbHOTO  COEAMHEHUHA  MPOBOJIHHUKOB):
IUTAHUPOBATh MCCIEAOBaHUE, COOMPAaTh YCTAHOBKY M BBINOJHATH W3MEPEHUS,
clefys NpPeIJOKEHHOMY IIIaHy, (GUKCHPOBATh pPE3yabTaThbl MOJYyYEHHOMH
3aBUCUMOCTH B BHUJE TaOnWIl U rpauKoB, AENaTh BBIBOJbI MO PE3yJibTaTaM
VCCIIE0OBAHNS;



OPOBOJUTh KOCBEHHbIE M3MEpPEHHs (PU3NYECKUX BEIWYUH  (yAesbHas
TEIUIOEMKOCTh BEILIECTBA, COMPOTHBICHUE MPOBOJHUKA, paboTa W MOUIHOCTh
ANEKTPUYECKOTO TOKa): MJTAHUPOBATH U3MEpEeHHS, cobupath
HKCIIEPUMEHTAIbHYI0 YCTAaHOBKY, CJEAYsl NPEIOKEHHOM WHCTPYKLUHU, U
BBIUUCIISTH 3HAUCHUE BEINYUHBL;

coOrofIaTh MpaBWJia TEXHUKU OE€30MacHOCTH MpuU paboTe ¢ J1abopaTOpHBIM
000py10BaHHUEM;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS M3y4EHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOWCTB € OMOpOM Ha UX OMUCaHUS (B TOM YHUCIE: CHCTEMa OTOILJICHHS
JIOMOB, TUTPOMETp, MapoBas TypOWHA, ammepMeTp, BOJBTMETP, CUYETUHUK
ANEKTPUYECKON SHEPTUH, 3JEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTelbHbIC
AIEKTPOIIPHUOOPHI (npumepsl), JJEKTPUYECKUE IIPENOXPAHUTENH,
AJIIEKTPOMArHUT, 3JIEKTPOABUraTeNb IOCTOSHHOTO TOKA), MCIOJIb3ys 3HAHUS O
CBOWCTBAX  (PUBMYECKUX  SIBICHUW U HEOOXOAUMBIE  (PU3UUYECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOICTBA M U3MEPUTEIbHBIE MTPHUOOPHI
0 CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHJIKOCTHBIA TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUTPOMETp, JIBUraTellb BHYTPEHHErO CrOpPaHMsl, 3JIEKTPOCKOII,
peocTaT), COCTaBJIATH CXEMBI AJIEKTPHUYECKHUX IIETeHd C TMOCIEeI0BATEIbHBIM U
napajuiebHbIM COSAMHEHMEM 3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAUYEHHUS
AJIEMEHTOB JJIEKTPUYECKUX LIENEN;

OPUBOAUTH IPUMEPHI (HaXOAUTh MHGPOPMAIMIO O MpUMEpax) MPaKTUYECKOro
UCMOJIb30BaHMs (PU3NYECKUX 3HAHUI B MMOBCEIHEBHOM >KU3HU AJIs1 00ecreueHUsI
0e30MacHOCTH MPU OOpalIEHUHU C MpUOOpaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpPaHEHUSl 30pPOBbS M COOJIOACHHUS HOPM SKOJIOTMYECKOrO IOBEACHUS B
OKPYXKAIOIIIEH CPEAE;

OCYILECTBIIATh MOUCK HH(pOpMauu (uznyeckoro coiepxanus B WuTtepHere,
Ha OCHOBE HMEIOIIMXCS 3HAHUM M MYyTEM CpaBHEHUS JOMOJHUTEIbHBIX
UCTOYHHUKOB BBIIEATh HH(OPMALIMIO, KOTOPAs SBJSIETCS] IPOTUBOPEUUBON HIIU
MOKET OBITh HETOCTOBEPHOM;

UCMOJIb30BaTh IPU BBINOJIHEHUU YYEOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO
AATEpaTypy (PU3MUECKOro COAEpNKaHMs, CIPABOYHBIE MaTEpPUANIbI, PECYpCHI
cetru  MHrepHer, Biuaaerb nOpuéMaMu  KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMHU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOILIEHHS], 00001Ias
UH(GOPMAIMIO U3 HECKOJIBKMX MCTOYHHKOB (PU3UYECKOrO CONEPIKAHUS, B TOM
gucie  MyOMMYHO  TPEACTaBIsATh  Pe3yJbTaTbl  MPOSKTHON 17001
UCCIIEIOBATEbCKOM  JIEATENIBHOCTH, TPH OSTOM TPaMOTHO HCIOJNb30BaTh



U3YYCHHBIA MOHATUMHBIN ammapar Kypca (GU3MKU, COPOBOKAATH BHICTYIIJICHUE
IIPE3CHTALNEN;

P BBITIOJTHEHUN Y4EOHBIX MPOEKTOB U UCCIIECIOBAHUN (PU3NUECKUX MPOILIECCOB
pacripenensaTh 0053aHHOCTH B TPYIINE B COOTBETCTBUU C TOCTABJICHHBIMU
3a/1auaMu, CJICIUTh 3a BBIMIOJHEHHEM IIJIaHA JEUCTBUN U KOPPEKTUPOBATH €TO,
aJICKBaTHO OIIEHWBAaTb COOCTBEHHBIM BKJIAJ B JEATEIHHOCTH TPYIIIIHI,
BBICTPAaNBAaTh KOMMYHHMKAaTUBHOE B3aUMOJCICTBHE, MPOSABISIA TOTOBHOCTh
paspemiatb KOH(QIUKTHI.

K xonmy obyuenus B 9 Kiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUM:

UCIOJIb30BaTh MOHATHA: CUCTEMA OTCUYETA, MaTepHUalibHAs TOYKa, TPACKTOPUS,
OTHOCHUTEIBHOCTh ~ MEXaHMYECKOTO JBIDKEHUs, JAepopmauus (ympyras,
IUTaCTUYECKasl), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTb HU
NEPErpy3KH, LEHTP TAKECTH, AOCOIIOTHO TBEPAOE TENO, LEHTP TIKECTU
TBEPOrO TENa, PAaBHOBECUE, MEXaHMYECKHE KOJICOaHWsT U BOJHBI, 3BYK,
uHOpa3ByK W YIbTPa3ByK,  JJIEKTPOMAarHWTHbIE  BOJHBI,  IIKaja
AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAbHO30PKOCTb, CIIEKTpPbI
UCIYCKaHUsA M TMOIJIOEHUs, anbda, OeTa- MU raMMa-u3IydeHHs,, H30TOIIbI,
sJiepHas SHEPreTHKa;

pa3nuyarh SABIEHUA (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUYKEHHUE, PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHNE, CBOOOIHOE MaJIeHUE
T€l, PaBHOMEPHOE JBW)XXEHHE II0 OKPYKHOCTH, B3aUMOJEWUCTBHE Tel,
peakTHUBHOE  JABW)KGHHE, KojebaTenbHOE  JIBIKEHHE  (3aTyxalolue |
BBIHYXKJICHHBIE KOJIEOaHUs1), pE30HAHC, BOJTHOBOE JBU)KEHUE, OTPAKEHUE 3BYKA,
IPSIMOJIMHENHOE PacpOCTPaHEHUE, OTPAKEHUE U MPETOMIIEHUE CBETA, NOJHOE
BHYTPEHHEE OTpPaXEHHE CBETa, PpA3JIOKEHHE OEloro cBeTa B CIHEKTp MU
CIIO)KEHUE  CIIEKTPAJIbHBIX  LIBETOB, JUCIEPCUSl CBETa, ECTECTBEHHAs
pPaMOaKTUBHOCTb, BO3HUKHOBEHHE JMHEMYATOrO CHEKTpa W3IYy4eHHUs) IO
OIMCAHMIO UX XAPAKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
naHHOE (pr3UYEecKoe SBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBJICHUI B OKpYXalOILIEM
Mupe (B TOM 4Yuciie (PU3HYECKUE SIBICHUS B MPUPOJE: NMPHIMBBI U OTJIHBBI,
nBukeHue TutaHerT COJHEYHOW CHUCTEMBI, PEaKTHUBHOE JBUYKEHUE >HKUBBIX
OpPraHU3MOB, BOCHPUATHE 3BYKOB )KUBOTHBIMH, 3€MJICTPSICEHUE, CEICMUYECKUE
BOJIHBI, IIyHaMH, 07XO, IBE€Ta TeJI, ONTUYECKHE SBJICHUS B MPUPOJIE,
OMOJIOrMYecKoe JEeWCTBUE BUIUMOTO, YIbTPa(puOJIETOBOIO U PEHTTEHOBCKOTO
U3Iy4YEHUW, €eCTECTBEHHBIM pPaJMOaKTUBHBIA (OH, KOCMUYECKHE JIyYH,
pPaZOaKTUBHOE U3TyYE€HUE MPUPOJHBIX MUHEPAIIOB, JEHCTBUE PAAMOAKTUBHBIX
U3JyYEHUd Ha OpraHU3M YeEJIOBEKAa), NPU 3TOM IEPEBOAUTH MPAKTUUYECKYIO



3ajayy B Yy4YeOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOWMCTBA (IIPU3HAKN)
(pu3nyecKux sBICHUI;

ONKCHIBATh HM3YYECHHBIE CBOWCTBA Tel M (DU3HUECKUE SIBJICHUS, HCIOIb3YS
¢u3nyeckue BETUMYMHBI (CpeOHSIE M MIHOBEHHAas CKOPOCTb Tela Ipu
HEPABHOMEPHOM JBUXEHUHU, YCKOPEHHUE, TNEepeMelleHnue, IMyTh, YyrioBas
CKOpOCTb, CHWJIa TPEHHs, CHUJa YOPYIOCTH, CHJIa TSDKECTH, YCKOpPEHUE
CBOOOJIHOTO MaJIeHus!, BEC TeNa, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHUYEeCKas
paboTa M MOILIHOCTb, MOTEHIMAJbHAs DSHEPrusi Tejld, MOJHATOrO Haj
NOBEPXHOCTBIO  3€MJIM, [OTEHIMAIbHAS SHEPIHUs  CXKATOW  NPYKHUHBI,
KMHETHYECKasi PHeprus, MojHas MeXaHW4ecKas HHEeprus, Mepuojl M 4acTtoTa
KOJIeOaHM, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTH CBETA,
NOKa3arejb MPEJIOMIICHHUS CpEAbl), MPU ONUCAHWUA NPABUIBHO TPAKTOBATh
(U3NYECKUN CMBICI UCHOJb3YEMbIX BEJIUYMH, OOO3HAYEHUS M €IUHULBI
¢u3nYecKuX BEIMYMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLIUE  JIAHHYIO
(U3NYECKYIO0 BEIMYUHY C IPYTMMU BEJIMYUHAMU, CTPOUThH IPapUKU U3y4EHHBIX
3aBUCUMOCTEN (DPU3MUECKUX BEIUYUH;

XapaKTepru30BaTh CBOMCTBA TeJ, (PU3MUECKUE SIBJICHUS U MPOLIECCHI, HCIOIb3Ys
3aKOH COXPAaHEHHsI DJHEPIHM, 3aKOH BCEMHUPHOIO TSATOTEHUS, IPHUHIUI
CyNEpHO3ULUN CUJI, IPUHLIMI OTHOCUTENILHOCTH | 'anmunes, 3akonbl HbloTOHAa,
3aKOH COXPAHEHMSI HMITYJIbCA, 3aKOHBl OTPAKEHUS W IPEIOMIICHUS CBETA,
3aKOHBI COXPAHEHHUS 3apsI0BOIO U MACCOBOI'O YUCEN MPU SIEPHBIX PEaKLHUsX,
Opd 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHa W 3alUCBIBATh €ro
MaTEMaTUYECKOE BBIPAXKECHHUE;

O00BSACHATH (PM3HUECKUE MTPOLECCH] U CBOWCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallUd TMPAaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh NPUYUHHO-
CIIEZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWE U3 2—3 JIOrMYECKHX WIaroB C
ornopoil Ha 2-3 M3y4YEHHBIX CBOWCTBA (PU3UUYECKUX SABICHUH, (UINUECKUX
3aKOHOB HMJIM 3aKOHOMEPHOCTEN;

pemaTh pacyéTHble 3a/1a4l (ONMUPAIOIIMECS HAa CUCTEMY U3 2—3 ypaBHEHHII),
UCTOJB3Ys 3aKOHBI U (DOPMYIBI, CBSI3BIBAIONINE (PU3WYECKUE BEIUYUHBIL: HA
OCHOBE aHaJIM3a YCJIOBMS 3aJayd 3allMChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH
HEJOCTAIOIIMEe WM H30BITOUYHBIE JaHHBIC, BBIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOOUMBbIE ISl  PEIICHHs,, MNPOBOAUTH  pacdy€Tbl U  OLEHUBATH
PEATMCTUYHOCTD MOJIy4€HHOI'O 3HaUCHUSI (PU3NUECKON BEIIUYUHBI;
pacrno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIN (PU3NYECKUX
METOJIOB, HCIIONb3ysl OIMCAaHWE MCCIEI0BaHNs, BBIIEIATH IPOBEPIEMOE
OPENNoNOKEHNEe,  OLIGHMBAThb  NPAaBWIBHOCTh  NOpAJIKA  MPOBEACHUS
UCCIIEIOBAaHUs, JI€NIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOJECHUN
Y OIIBITOB;



MIPOBOJIUTH OMBITHI 1O HAOIOMEHUIO (PU3UYECKUX SBJICHUH WU (DU3HUECKUX
CBOMCTB TeNl (W3ydeHHE BTOpOro 3akoHa HpIOTOHA, 3akoHAa COXpaHEHUs
SHEPTUH, 3aBUCUMOCTh TIEpHUoAa KOJICOaHUH MPYKWHHOTO MAasSTHHKA OT MacChl
rpy3a U S>KECTKOCTH MPYKUHBI W HE3aBUCUMOCTh OT AaMIUIATYIBI MajbIX
KoJieOaHuM, MNPSIMOJIMHEMHOE pPACHpPOCTPAHEHHE CBETA, Pa3JIOKEHUE Oeyoro
CBETa B CIIEKTP, U3YYCHHE CBONCTB H300paXEHHS B IUIOCKOM 3€pKaje u
CBOMCTB M300pakKeHUs MpeaMera B coOuparomei mauH3e, HabOI0IeHne
CIUIOIIHBIX W JIMHEWYATHIX CIEKTPOB M3ITYYCHHUS): CAMOCTOSTEIHHO COOMpATh
YCTAaHOBKY U3 M30BITOYHOTO HAOOpa 00OpyAOBaHUs, OMUCHIBATH XOJ OIBITA U
€ro pe3yJIbTaThl, POPMYIHPOBATH BEIBOJIHI;

POBOJNTH MPH HEOOXOAMMOCTH CEPUI0 TPSIMBIX HM3MEPEHHH, OMpenesss
cpeaHee 3HaueHHWE u3MepsAeMoil  BenmuuuHBI  ((POKYCHOE  paccTOsHHE
coOuparomiei  JuH3bI), OOOCHOBBIBATH  BBIOOpP  crocoba  HM3MEpeHus
(M3MEpUTENLHOTO TIPHOOPa);

NPOBOJUTh  HMCCIEAOBAHME  3aBUCUMOCTEH  (PU3MYECKMX  BEIMYWUH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEpPEHUN (3aBUCHMOCTHh ITyTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JIBH)KCHUU 0€3 HadaJlbHOM CKOPOCTH, Mepuojia KojaeOaHui
MaTEMaTUYECKOr0 MAasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIja OTpa)KEHUs
CBETa OT yIJia MaJCHUS W yria MPEJIOMIICHUS OT yrila MaJCHUs): MJIaHUPOBATh
UCCIIEIOBaHNE, CaMOCTOSITEILHO  cOoOMpaTh  YCTAHOBKY,  (DUKCHUPOBATH
PE3yNbTAThl MOTYYCHHON 3aBUCUMOCTH (PH3UYECKUX BEIIMYMH B BUJC TAOJUIl U
rpauKoB, 1enIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

IPOBOJINTH KOCBEHHBIC M3MEpPEHUsT HU3MUECKUX BETUINH (CPEIHSISI CKOPOCTh U
YCKOpPEHHE Tela MPHU PaBHOYCKOPEHHOM JIBYKEHUH, YCKOPEHHE CBOOOIHOTO
najeHusi, JKECTKOCTh TMPYKUHBI, KOIDPUIIMEHT TPEHUS  CKOJIBKEHUS,
MexaHudeckass paboTa W MOIIHOCTh, YacToTa M TEpUoa  KoJieOaHUM
MaTEMaTUYECKOTO U MPYKWHHOTO MASTHUKOB, OMTHYECKasi Chja coOuparomien
JWH3bI, PaIUOAaKTUBHBIA  ()OH): IUIAHUPOBATh W3MEPEHHS, COOMpaTh
DKCIIEPUMEHTAIBHYI0O  YCTAHOBKY W  BBINOJHATH  W3MEPEHHS,  CIEIys
INPEIJIOKEHHONM  WHCTPYKIIMH,  BBIYHCIATH  3HAYCHUE  BEIMYHUHBI W
aHAJTM3UPOBATH TOJNyYEHHBIC PE3yJbTaThl C YU4ETOM 3alaHHOW MOTPEITHOCTH
WU3MEPEHUM;

coOroaTh MpaBUJia TEXHUKH O€30MacHOCTU MHpu padoTe ¢ J1abopaTOpHBIM
000py/10BaHHUEM;

pa3auYaTh OCHOBHBIC TPHU3HAKW  HW3YYCHHBIX  (DU3UYCCKUX  MOJICIICH:
MaTepualibHasg TOYKa, aOCOJIIOTHO TBEPAOE TEJNO, TOUECUHBIH MCTOYHUK CBETA,
JTyd4, TOHKasl JIMH3a, TUTaHeTapHasi MOJENlb aToMa, HYKJIOHHAs MOJIEb aTOMHOTO

AIpa;



XapaKTepru30BaTh MPUHIUIBI ACHCTBUS MU3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpPON Ha WX OMHCAHMS (B TOM YHCIE: CHUAOMETpP, NAaTYUKU
MOJIOXKEHUS, PACCTOSHUS M YCKOPEHHUS, pakeTa, 3XOJOT, OYKH, IEePUCKOI,
doToanmapar, ONTHYECKHUE CBETOBOBI, CIEKTPOCKOI, JO3UMETpP, Kamepa
Bunibcona), wucnonb3ysd 3HaHHMS O CBOMCTBAX (PU3MYECKUX SBJICHUN U
HE00X0IMMbIe (PU3UUECKUE 3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKM HU3YUYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTEIIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOILIECCOB MPH
pelIeHnH y4eOHO-TIPAaKTUUECKUX 3a/1a4, ONTHYECKUE CXEMBI JJIS MOCTPOSHUS
M300pakeHUM B IJIOCKOM 3€pKalie U COOMparonie JuH3E;

PUBOJUTH TIPUMEPHI (HAXOAUTh WHQPOPMAIUIO O TPUMEPAX) MPAKTUUECKOTO
UCIIOJIb30BaHMS (DU3NIECKUX 3HAHUW B TTOBCETHEBHOM JKU3HU JJIsl 00eCIIeUeHUs
0€30MacHOCTH MPU OOpallleHUU ¢ MpUOOpaMU U TEXHUYECKUMH yCTPOICTBaMHU,
COXpaHECHHS 3J0POBbSI M COOJIOIEHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpYyXarolien cpenue;

OCYIIECTBIIATh TMOWCK WH(pOpManuu (U3NIECKOro cojaepxanus B MHTepHere,
CaMOCTOSITETbHO  (OPMYJIMPYST  TOMCKOBBIM  3alpoC, HAXOAUTh  IYTH
OTpeJeNICHUs]  JIOCTOBEPHOCTH  TOJYYEHHOW uWH(MOpMAIMM Ha  OCHOBE
MMEIOIIUXCS 3HAHUM U JIOMOJIHUTEIIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh TPU BBIIOJIHEHUH YYE€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3MUECKOTO COJEpKaHUsl, CIPABOUYHBIE MaTepUalibl, PECypPChl
cetu  HMuTepHer, BnaaeTh OpuUEMaMH  KOHCHEKTUPOBAHUS  TEKCTAa,
npeoOpa3oBaHus HH(POPMAITIU U3 OJTHON 3HAKOBOW CHUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIC THCHbMEHHBICE M YCTHBIE COOOIIECHUSI Ha OCHOBE
uHQOpMaM W3 HECKOJBKUX MCTOYHUKOB (PU3UYECKOTO  COACpKAHUS,
nyOJIMYHO TPEJCTaBISATh PE3yJIbTaThl MPOEKTHOM WM UCCIEI0BATEIbCKON
NEATENBHOCTH, MPHU 3TOM T'PAMOTHO HCIIOJIb30BAaTh W3YYECHHBIM MOHATUHHBINA
anmapar Hu3ydaemoro paszaena (U3NKA W COMPOBOXKIATH BBHICTYIJICHUE
npe3eHTaIei ¢ y4éToM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo yacos DJIEKTPOHHBIE
Ne HaunmeHoBaHue pa3ieioB U TeM (uudposbie)
Konrpoabnsie | Ilpakrnueckue
n/n NMporpaMmmabl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHUHN OKPY:KAKIEro Mupa
bubmorexa [IOK
11 o - 2
vsHia - Hayka o Tipupone https://m.edsoo.ru/7f416194
bubmorexa [IOK
1.2 o 2 1
HISHHCCIHE BEHAIHAL https://m.edsoo.ru/7f416194
. but6mmoreka [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBII METO]] TO3HAHUS https://m.edsoo.ru/7f416194
Wroro no pazneny 6
Pazgea 2. IlepBoHayajibHbIEe CBEICHUSI O CTPOCHUH BeleCTBA
bub6muorexa IJOK
2.1 1
CTpoenne pelecTsa https://m.edso00.ru/7f416194
99 JIBM>KE€HNE 1 B3aUMO N CTBHE YaCTHII 5 1 bubmmoreka [IOK
' BEIIECTBA https://m.edso00.ru/7f416194
bub6muorexa IIOK
2.3 Ar 2
PETATHBIC COUTOMMBL BUllertna https://m.edso00.ru/7f416194
Uroro no paznemy 5
Paznen 3. /IBU:KeHHe H B3aUMO/delicTBHE Te
bub6moreka [JOK
3.1 M 3
CAITICCIOT ABIDICHIE https://m.edso00.ru/7f416194
3.2 Wuepnust, macca, I0THOCTh 4 1 bub6mmoreka [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

bu6morexa IIOK

. .B 14 2
3.3 (vra. BUgEL ot https://m.edsoo.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4. JlaBiieHue TBEPABIX TeJl, ’KUAKOCTEH 1 ra3oB
41 [aBnenue. Ilepenaua naBiaeHust TBEPAbIMU 3 bubmmoreka [JOK
' TeJaMH, XKUIKOCTSAMHA U ra3aMu https://m.edso0.ru/7f416194
bubmorexa [IOK
4.2
JlaBIeHue HKAKOCTH > https://m.edso0.ru/7f416194
but6mmoreka [JOK
4.3 A 6
TMOChEpHOE MaBACHHE https://m.edso0.ru/7f416194
44 JleiicTBHE )KMJIKOCTH M Ta3a Ha MOTPYKEHHOE 7 3 bubmumoreka [IOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Uroro no pazneny 21
Pa3nen S. PaGora u MOIHOCTH. DHeprus
bubmorexa [IOK
5.1 Pa6 3 1
aboTa 1 MOMHOCTE https://m.edsoo.ru/7f416194
bubmorexa [IOK
2 II 1
> POCTDIC MEXAHIMB! > https://m.edso0.ru/7f416194
bubmorexa [IOK
53 M 4 1
examireckas SHeprit https://m.edso0.ru/7f416194
Hroro no pazneny 12
Pe3epBHoe Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12



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

KoanuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P KourpoJsbnsie | IIpakruyeckue (mcbp )
NMPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3nea 1. TensioBble siBJIeHUs
but6moreka [JOK
11 C i 7
TPOCHHE H CBOHCIBA BEIEETEA https://m.edsoo.ru/7f4181ce
bu6moreka IIOK
1.2 T 21 1 5
SILIOBBIS [PONCCERT https://m.edsoo.ru/7f4181ce
Hroro no paznemny 28
Pa3jnen 2. DjekTpuyeckne 1 MAarHUTHbIE SIBJIEHUSI
51 DNeKTpUYECKUe 3apsiibl. 3apsHKEHHbIE Tela 7 1 bu6morexa [IOK
' U UX B3aUMOJIEHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i i 20 2 7
OCTOTHERI SHCKTPIACCIHH TOK https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.3 M 6 1 15
ATHITHBIC ABJCHIA https://m.edsoo.ru/7f4181ce
but6moreka [JOK
24 6) 4
HCRIPOMAT HITTHANL MHAYKI https://m.edsoo.ru/7f4181ce
Wroro mo pazgeny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

9 KIIACC

Koaun4yecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne ni/nt P KonTpoubnbie | IIpakTHyeckue (1upp )
NMPOrpaMMmbl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. Mexannueckue siBJeHUSA
11 MexaHnyecKkoe IBUKEHNUE U CIIOCOOBI €ro 10 1 but6moreka [JOK
' OMHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka IIOK
1.2 BzaumopeiictBue Te 20 1 3
MOACHCTBHE TET https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KOMHbL COXpATIeuA https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 40
Paznen 2. Mexanudeckue KoJe0anus ¥ BOJTHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHIHACCKHE KOTCOANHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CXAHIHCCKHE BOIHBL SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHoOE MoJie U 3JIeKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE NOJIE U 6 9 bubmmorexa [IOK
' AIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paznemny 6
Pasznen 4. CBeToBbIE SIBJEHUS
4.1 3aKOoHBI pacIpOCTpaHEHUs CBETa 6 2 bu6morexa [IOK



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

bub6moreka IIOK
4.2
JIHH3BL I ONTHYECKHE HPHOOPbI 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
4. P 2
3 asJoyKeHue 0eJIoro CBeTa B CIICKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3pnes S. KBanToBbBIC SIBJICHUS
bu6moreka [IOK
1 nu 4 1
5 CIIyCKaHHE U MOIJIOIIEHNE CBETa aTOMOM httns://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE GTOMHOTO Apa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 s 7 1
FICPHPIC Peaititii https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazgea 6. IloBropuTeIbHO-0000 A0 NI MOAYJIb
6.1 [ToBTOpEeHuEe U 00001ICHUE COEPIKAHUS 9 5 bu6moreka [IOK
' Kypca ¢pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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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https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KoHnTpoJbHbIe
padoThbl

IIpakTnueckue
padoThbI

Jlara
H3YyYCHUA

JIEKTPOHHBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®duzrka — Hayka o ipupoze. SABineHus
npupoabl. Dusznyeckue siBICHUS

MexaHn4YecKue, TCILIOBEIC,
3JIEKTPUY ECKUE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSA

dusnueckre BeTHIUHBI H UX HN3MEPCHUC

VYpok-uccrnenoBanue "M3mepenue
TeMIepaTyphl PU MOMOIIN KUJKOCTHOT O
TEPMOMETpA U IaTYUKA TeMrepaTypbl”

Kak ¢usuka u 1pyrue ecTecTBEeHHBIE
HayKH U3y4aroT IPUPOAY.
EcrecTBeHHOHAYUYHBII METO/I TO3HAHHUS.
Onucanue pu3NUeCKUX SIBJICHUHN €
IIOMOUIBIO MOZIEJIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "[IpoBepka
TUIOTE3bI: TaTbHOCTh MOJETA IApUKa,
MYIIEHHOT' 0 TOPU30HTAIBHO, TEM OOJIbIIIE,
4yeM OoJbIiie BhICOTA ITycKa"

Crpoenue BeniectBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE
BEILIECTBA

bu6moreka [JOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bu6moreka [JOK

8 JlpuiKetie HacTul BelecTsa https://m.edsoo.ru/ff0a013e
VYpok-uccinenopanue «ONbITHI 1O
9 HaO0JII0IEHUIO TETIJIOBOTO PaCIIupEeHUs
ra3oB»
10 ArperaTHbI€ COCTOSTHUS BEIIIECTBA
B3anMocBsA3p MeX1y CBOMCTBAMU BELIECCTB
B Pa3HbIX arperaTHbIX COCTOSHUSX U UX
11 ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. br6amorexa [IOK
. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI
12 MexaHnnueckoe ABUKeHHE. PaBHOMEpHOE bubmotexa [JOK
1 HEpaBHOMEPHOE JIBUYKEHHE https://m.edsoo.ru/ff0a05c6
bu6moreka [JOK
13 Cropocts. EAuHUEL ckopocTi https://m.edsoo.ru/ff0a079c
14 Pacuer myTtu 1 BpeMeHHU JBUKEHUS buGmrorexa ITOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3aK0H WHEPIIHH.
15 B3alfM0I[eI710TBI/Ie TerKaK MpUYMHA bubmorexa HOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS! CKOPOCTHU JABUKEHUS TEJ
16 IInoTHOCTE BemecTBa. Pacduer Macchl u bubmotexa [JOK
o0BeMa TeJa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopnas pabora «OmnpeneneHue
MIJIOTHOCTH TBEPIIOTO TEJIA»
18 Pemenune 3amad mo Teme "IlnoTHOCTH bu6mmoreka [JOK
BemecTBa https://m.edsoo.ru/ff0al23c
19 Cwita kak XapaKTepuCTHKa

B3auMozencTus Ten. Cuiia ynpyrocrtu.
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3akoH ['yka

Jlabopatopnas pabora «13yuenue

20 3aBUCHUMOCTHU pacTsbkeHus (nedopmannn)
MIPY>XKUHBI OT TPUIIOKEHHOMN CHIIBI

21 SABnenue Tarorenus. Cuia TSxKeCTH
CBs13p MEXy CUIION TSHDKECTU M MAacCOU

22 tena. Bec Tema. Pemenue 3aga4d mo teMme bubmorexa HOK
" " https.//m.edsoo.ru/ff0a1778

Cuna TsKecTi

93 Cuita TSDKECTH Ha JPYrux IJlaHeTax. bubmmorexa [IOK
du3nyecKue XapakKTEPUCTUKH TIaHET https://m.edsoo.ru/ff0a1502

bubmioreka [IOK

24 Hsmepertite ci. Jliamometp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [JOK

23 Bec rena. Henecomocts https://m.edsoo.ru/ff0a1778

26 CroxeHue IByX CUJI, HAlIPABJICHHBIX IO bubmotexa [JOK
OJIHOM npsAMoi. PaBHoaelicTBYIOIIAsA CHIT https://m.edsoo.ru/ff0ala70

97 Pewenne 3amau no reme
"PaBHOpelcTBYIOIIAs cui"

28 TpeHne CKOJIbKEHUS U TPEHUE TTOKOSI. bubmmorexa LIOK
TpeHue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopatopHas pabora «M3ydeHue

29 3aBHUCHUMOCTHU CUJIbI TPEHUS CKOJIbKEHUS bubmuorexa [IOK
OT CUJIbI JJABJICHUSI M XapaKTepa https://m.edsoo.ru/ff0alcc8
CONPHUKACAIOUINXCS TTIOBEPXHOCTEI

30 Pemenue 3anaq Ha onpeneneHne
PaBHOJEH CTBYIOIIEH CHUJIBI

31 Pemenue 3amau mo Temam: «Bec Tenay, bu6mmoreka [JOK

«I"paduueckoe n300pakeHuEe CUI»,

https://m.edsoo.ru/ff0aldeQ
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«Cunby, «PaBHOAEHCTBYIOIIAS CHID)

Kontponbhas pabota no temam:
«MexaHn4eckoe IBHKeHHe», «Macca,

32 MJIOTHOCTHY, «Bec tenay, «['paduueckoe
n300pakeHune cuin», «CHbI
33 Hasnenue. CriocoObl yMEHBIICHHS U bu6moreka [JOK
YBEJIMYEHUS J1aBJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBieHne raza. 3aBUCUMOCTD JaBJICHUS bu6moreka [JOK
rasa ot o0béMa, TemrepaTypsl https://m.edsoo.ru/ff0a2376
35 Ilepenaua naBneHust TBEPIABIMU TEIIAMHU, bubmuorexa [IOK
JKUIKOCTAMH U razamu. 3axoH Ilackaisg https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KUAKOCTH U T'a3e, BEI3BBAHHOE bubmioreka [IOK
JEHCTBUEM CHJIBbI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3amad o Teme «/laBnenne B bu6mmoreka [JOK
YKUJIKOCTU U rase. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
bubmmorexa [IOK
38 Coobmarontmecs cocyakt https://m.edsogru/ﬁ0a2970
39 I'unpasnnyeckuii npecc brbamorexa [IOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [IopmiHeBOH )KUIKOCTHBIN
Hacoc
Atmocdepa 3emun. [TpuanHb
41 CYIIECTBOBAHMS BO3AYIIHON 000JI0YKH bubmuorexa [IOK
3emu. 3aBUCUMOCTh aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HAJl YPOBHEM MOPsI
42 Bec Bo3nyxa. ATMocdepHOe TaBIeHIE E;:f;;;fg;?g}; 0a2bs5a
43 N3mepenne atmocdepHOro gaBiacHUS. bubmotexa [JOK
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Omneit Toppuuemu

https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT bubmotexa [JOK
BBICOTBI HaJ| YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepous. AtmochepHoe bubmorexa [IOK
JIaBJICHWE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amau mo Teme "ATtmochepHoe
nasienne"
JleiicTBHE )XKUIKOCTH U Ta3a Ha
47 [IOTPY>KEHHOE B HUX TEJI0. ApXUMeEI0Ba bubmmorexa HOK
py - AP https://m.edsoo.ru/ff0a3276
chIIa
JlabopaTopHast padota «OnpeneacHue
48 BLITaJI'I)KI/IBZIO epﬁ CHIIBI CI§CTB IOIIEN Ha bubmorexa HOK
m > A yrom https://m.edsoo.ru/ff0a33fc
TEJI0, TOTPYKEHHOE B )KHIKOCTbY
JlabopaTopHas pabota o Teme
49 «MccnenoBanue 3aBUCUMOCTH Beca Teja B bubmotexa [JOK
BOJ/Ie OT 00BEMA MOTrPYKEHHOHN B )KHJIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tela»
bubmioreka [IOK
50 I1naBanue Ten
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHas padota "KoHcTrpynpoBaHnue
51 apeoMeTpa Wi KOHCTPYUPOBaHHUE JIOJKU U
onpeiesieHne €€ rpy30noabEMHOCTH "
Pemtenne 3amay mo temaM: «IlmaBanue
52 cynoB. BosnyxomnaBanuey, «JlaBienue bubmorexa HOK
TAOB- Y . https://m.edso0.ru/ff0a3654
TBEPJIBIX TEJI, )KUJIKOCTEH U Ta30B»
bu6moreka [JOK
53 Mexanuueckas pabora
P https://m.edsoo.ru/ff0a3f82
54 MomuocTs. EnTUHHAIEI MOIIHOCTH Bbu6moreka [JOK
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https://m.edsoo.ru/ff0a3f82

Ypok-uccinenoanue "Pacyét MOIIHOCTH,

> pa3BUBaEMOil Mpu NoAbEME 1O JieCTHUIE" L
56 [Ipocteie Mexanu3Msbl. Peruar. PaBHoBecue
CHJI Ha pbIyare
KonTtponbsHas pabora no reme «JlaBieHue
57 TBEPJIBIX TEJI, )KUJKOCTEH U Ta30B» /
Bcepoccuiickas npoBepouHas pabota
PesepBHbIii ypok. PaboTa ¢ Tekctamu 1Mo
58 TeMe «JlaBiieHue TBEPABIX TEJ, KUJIKOCTEN bubmoteka [JOK
u ra3oBy» / Beepoccuiickast mpoBepodHast https://m.edsoo.ru/ff0a4ffe
pabora
Pbruaru B TeXHUKE, OBITY M IPHPOJIE.
59 JlabopaTopHas padora «¥ccnenoBanue 0.5 bubmorexa [JOK
. https://m.edsoo.ru/ff0a478e
YCIIOBUM PaBHOBECHUSI pbluara
60 Pemenune 3amau mo Teme «Y cioBust bu6mmoreka [JOK
paBHOBECHUS pblyara https://m.edsoo.ru/ff0a48a6
KoadummenT monesnoro neiictBust
61 MexaHu3ma. JlabopatopHas paborta 05
«3mepenne KIIJI HakioHHON
IJIOCKOCTU»
62 Pemenne 3amau o Teme "Pabora, bubmioreka [IOK
MormHocTh, KITJT" https://m.edsoo.ru/ff0a4c48
63 Mexannueckas sueprus. Kunetnueckas u bubmotexa [JOK
MOTEHIMabHAsL SHEPrus https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHS MEXaHMYECKOU bubmorexa [IOK
SHEpPruu https://m.edsoo.ru/ff0a4360
65 YPOK-3KCIEPUMEHT 110 TEME 1
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"DKCIepUMEHTaIbHOE OIpe/IesIEHUE
M3MEHEHUS KHHETUUYSCKOM U
MOTEHIIMAIbHONU PHEPTUU MPU CKATHIBAHUHU
TeJia 110 HAaKJIOHHOM IIOCKOCTH"

KonTtponbshas pabora no reme «Pabota u

66 1
MOIIHOCTb. DHEPTHUSI»
67 Pe3epBHblii ypok. Pabota ¢ TekcTamu mo 1 bubmmoteka LIOK
TeMe "MexaHndeckoe ABHKeHue" https://m.edsoo.ru/ff0a4dee6
68 Pe3epBHblii ypok. Pabota ¢ TekcTamu 1o 1
teme "Pabora. MouHocts. DHeprus"
OBIIEE KOJIMYECTBO YACOB 110 68 12

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ee6

8 KIIACC

KoanuectBo yacos DJIEKTPOHHBIE
Ne Mara uugposbie
Tema ypoka KonTpoabnbie | IIpakTHyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
OCHOBHBI€ TTOJIOXKEHHUS MOJIEKYJISIPHO-
1 KUHETUYECKOW TEOPHUH U U X OIBITHBIE 1 bubmioreia LIOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKACHUS
2 Macca u pa3mep aTOMOB U MOJICKYJT 1
3 Monemu TBEpAOro, KUAKOTO U 1 bubmuorexa LIOK
ra3000pa3HOro COCTOSIHUI BellecTBa https://m.edsoo.ru/ff0a540e
OObsiCHEHUE CBOMCTB TBEPAOTO, KUIKOTO
4 1 Ta3000pa3HOro COCTOSIHUN BELIECTBa Ha 1
OCHOBE ITOJIOKEHUI MOJIEKYJISIPHO-
KHMHETHY E€CKOW TEOPHUH
bu6moreka [JOK
5 Kpucrammueckue u amopdusbie Tena 1
P pd https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KallUJUIIPHOCTb. 1 bubmuotexa [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacimupenue 1 cxaTie 1 butmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
3 Temmnepatypa. CBsi3b TeMIIEpaTyphl CO 1
CKOPOCTBIO TEIIJIOBOT'O ABM)KEHHSI YACTHII
9 Buytpennsis sHeprus. Crioco0bl 1 bubmuoreka LIOK
W3MEHEHUs BHYTPEHHEH SHepruu https://m.edsoo.ru/ff0a5c60
bubmmorexa LIOK
10 Buns! Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412
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Ypoxk-koHpepenuus "TlpakTuueckoe
WCIOJb30BAHUE TEIIJIOBBIX CBOMCTB

bu6moreka [JOK

1 BEIIECTB M MaTEPUAJIOB B LIESAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"
12 KoamuectBo TenioTel. Y aenpHas bu6mmoreka [JOK
TEMJI0EMKOCTb https://m.edso0.ru/ff0a6976
13 YpaBHEHUE TEII0BOro OajaHca. bubmuotexa [JOK
TennooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHas pabora "MccnenoBanue
14 SIBJICHUSI TETIJIOOOMEHA ITPU CMELIMBAaHUU bu6amorexa [IOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOHOM ¥ TOPSTYEH BOJIBI
Pacuer xonuuecTBa TEMIOTHI,
15 HE0OXOMMOT0 JIJIsl HarpeBaHUs Teja U
BBIJICIIIEMOT' 0 UM TIPU OXJIAXKICHUHN
16 JlabopaTtopHas pabota "Omnpenenenue bubmmorexa [IOK
yeIbHOM TEMJI0EMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprusd TOIIMBa. Y AeNbHas TEIIOTa bubmotexa [JOK
CrOpaHUs https://m.edsoo.ru/ff0a7b5a
[LmaBnenune u OTBEpAEBAHNE
18 KPUCTANINYECKUX IT)leln. VnenbHas Temiora Bubmioreia LIOK
https://m.edsoo.ru/ff0a71d2
IUIABJICHUS
19 Jlabopatopnas padota "OmnpeneneHue bubmotexa [JOK
YACIbHON TEMJIOTHI MJIABJICHUS Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue ¥ KOHICHCAITHS. bubmuorexa [IOK
Ucnapenne https://m.edsoo.ru/ff0a740c
Kunenune. YaenpHas Teniaora
bu6moreka [JOK
21 napooOpa3oBaHus U KOHACHCAIINH.

3aBHCUMOCTD TEMIICPATYPbI KUIICHUA OT

https://m.edsoo.ru/ff0a786¢
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aTMOC(EpHOro JaBJICHUS

22

Bnaxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpeneneHne OTHOCUTEIBLHOM
BJIAKHOCTHU BO3yXa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Perenue 3aJla4d Ha OIIpeaAcjICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIUIB! pabOTHI TEMIOBBIX
nsurateneil. [lapoas Typ6una. JIBurarens
BHYTPEHHETO CrOpaHUs

25

KIIJI rermoBoro asurareis. TemiaoBsie
JIBUTATENIM U 3alUTa OKPY>Karolleil cpenbl

bu6mnoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpPaHCHUA U ITPCBpALICHUA
OHCPIrvH B TCILJIOBBIX IIpOLECCaX

27

[ToaroToBKa K KOHTPOJILHOU paboTe 1O
teMe "TemnoBrle aBieHus. I3sMeHenne
arperaTHbIX COCTOSIHUM BelecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbsHas pabora no reme "Tennosbie
sByieHUs. VI3MeHeHne arperaTHbIX
COCTOSIHUM BelecTBa"

bubmioreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Dnextpuzanus Tein. JlBa poaa
ANEKTPUUECKUX 3apsI0B

30

VYpok-uccinenopanue "IaeKTpu3anus Tea
UHAYKLWEH U TPH COPUKOCHOBEHUH "

31

B3aumopaeiicTBue 3apske€HHBIX Tel. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

Onexrpuyeckoe none. HanpsoxkeHHOCTH
aNeKTpUUecKoro nos. [punnun
CYIIEPIIO3ULIUH JIEKTPUIECKUX M1OJIEN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a
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Hocurenu snekTpuyecKux 3apsaoB.

33 .
DOnemeHTapHbli 3apsia. CTpoeHue aToMa
34 [IpoBOHUKY U TUITEKTPUKU. 3AKOH bubmmorexa [IOK
COXpaHEHMS HIEKTPUUECKOro 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3ay1au Ha mpuMeHEHUE CBOMCTB bubmoteka IJOK
JNEKTPUUYECKUX 3aPs10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUI TOK, YCIOBHS €TO
36 cymiecrBoBanus. MlcTounnku bubmorexa [TOK
i ' https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOT O TOKA
37 JleficTBUS DJIEKTPUYECKOr0 TOKA bubmorera TIOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccinenosanue "JleictBue
38 AIIEKTPUYECKOTO MOJIsl HAa TPOBOJHUKH U 1
JAAJIEKTPUKHT"
39 DJIEKTPUYECKUI TOK B METaJIaX, bubmotexa [JOK
KUJIKOCTAX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuUvecKas 1ernb U €€ COCTaBHBIE
YacTH
41 Cuna Toka. Jlabopatopnas padbota 05 bubmuotexa [JOK
"N3MepeHue 1 perynpoBaHue CHIIbI ToKa" ' https://m.edsoo.ru/ff0a8bd6
DneKkTpuiecKoe HanpsokeHue. Bomptmerp.
42 JIa6o I:1T0 Hast a6OI;a "U3mepenue u ’ 0.5 Bubmorexa [OK
patoprai p P ' https://m.edsoo.ru/ff0a9e14
pEryarpOBaHUE HATPSKECHUS
43 CornpoTuBIIeHHE TPOBOHUKA. Y IEIbHOE bubmuorexa [IOK
COIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabora "3aBUCHMOCTb
bu6mmoreka [JOK
44 ANIEKTPUYECKOT0 COPOTUBIICHUS 1

IOpOBOJHHMKA OT €I0 JJIMHBI, IIJIOIIAAU

https://m.edsoo.ru/ff0aa738
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MOINEPEYHOro CeYEeHMs U MaTepraa"

3aBUCHMOCTE CHJIBI TOKA OT Hanps>KCHUA.

bu6mmoreka [JOK

45
3akoH Oma a1 yyacTka 1enu https://m.edsoo.ru/ff0aad44a
JlabopaTopHas pabora "VccnenoBanue
46 3aBUCUMOCTH CHUJIBI TOKA, UYIIETO Yepes3 bubmmorexa [IOK
PE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHUs Ha pesrcrope”
47 [TocnenoBarenbHOE U MapauIeIbHOE
COEMHEHUS TPOBOIHUKOB
JlabopaTopnas pabora "[IpoBepka
48 MpaBUJiIa CIOXKEHUS HAIPSKEHUN MpU bubmuorexa [IOK
MOCJIEIOBATEILHOM COEMHEHUU IBYX https://m.edsoo.ru/ff0aaas8
pe3ucTopoB”
JlabopaTopnas padora "[IpoBepka
49 1} aBI/II)JIa Ijm CI/II:J)ILI TOKa an ’ bubmmorexa [IOK
P 8 P Y https://m.edsoo.ru/ff0aadle
napajieJbHOM COEIUHEHUU PE3UCTOPOB
Pemenue 3aau Ha MpUMEHEHHE 3aKOHA
50 OMa Ut pa3InyHOr0 COEANHEHUS bubmorexa LHOK
p https://m.edsoo.ru/ff0aaf8a
MTPOBOJTHUKOB
51 PaGoTa 1 MOIITHOCTP JIEKTPUIECKOTO bubmuotexa [IOK
Toka. 3akoH [[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "Onpenenenue
52 a60TpH u E\)/IOH.IIfOCTI/I BJIGKTpI/I‘-ICCKOFO bubmorexa HOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKUEe UEeNu U NOTpeOuTenu
53 ANEKTPUYECKOU SHEPTUH B OBIT bubmiorexa LIOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanue
54 ITocTossHHBIE MarHUTBI, UX
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B3aUMOJIENCTBH E

VYpok-uccinenopanue "M3yuenue nonen

bu6mmoreka [JOK

55 1
MMOCTOSIHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MaruuTtHoe€ 1ojie. MaruutHoe noJje 3emMin bubmoteka IJOK
U €ro 3HaueHue I )KU3HHU Ha 3eMiie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJILHOU paboTe Mo
57 TeMe "DIeKTpUUECKUE 3apsiibl. bubmmoteka LIOK
3apspKEeHHBIE Tella U UX B3aUMOJIEHCTBHSL. https://m.edsoo.ru/ff0abd2c
[TocTrosiHHBIN A51eKTpUYECKHil TOK"
KonTtponbsHas pabota mo reme
"DneKTpudecKue 3apsabl. 3apsKEHHbIC
N N bu6nmunoreka [JOK
58 Tena ¥ uX B3aumosaerictBud. [locTosHHbIN
. . https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas paborta
PesepBHbIif ypok. Pabora ¢ TekcTamu 1o
" . . " bubmmorexa [IOK
59 teme "T1oCTOSHHBIN AIIeKTpUIecKuii TOK" /
. https://m.edsoo.ru/ff0acdct
Bcepoccuiickas npoBepouHas pabota
OmneiT Opcrena. MarauTHoe nosne
bu6mmoreka [JOK
60 ANEKTPUUECKOr0 TOKa MarHuTHOE 1mojie
https://m.edsoo.ru/ff0acld2
KaTyIIKHA C TOKOM
[IpumeHeHue 3J1eKTPOMarHUTOB B
61 texHuke. JlaboparopHas pabora 05 bubmuorexa [IOK
"U3ydyeHue nercTBUS MArHUTHOTO TTOJIS Ha ' https://m.edsoo.ru/ff0ac74a
MPOBOJHUK C TOKOM"
DNEKTPOABUTATENH TOCTOSTHHOT'O TOKA.
62 Hcnonp30Banue 371€KTPOIBUTATENEH B bubmotexa [JOK

TEXHUYCCKUX YCTPOMCTBAX U HA
TpaHcnopre. JJabopaTopnas pabora

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"KoHcTpyrpoBaHue u u3ydeHue padboThl
aeKTpoaBUraresns"

OnbiTel @apanes. 3aKoH

63 AJIEKTPOMArHUTHOM UHAYKUKU. [IpaBuio 1
Jlenna
Dnextporenepatop. CriocoOb! MOIydeHUs
64 ANEKTPUYECKOW SHEPTUH. DJICKTPOCTAHIIHH 1
Ha BO30OHOBIISIEMBIX UCTOYHHUKAX SHEPTHH
[ToaroToBka K KOHTPOJILHOU paboTe MO
65 Teme "OJIEeKTPUYECKHUEe U MarHUTHBIE 1
siBJIeHUS "
66 KonTponpHas pabora 1o Teme 1 bubmuorexa [IOK
"DJIeKTpUYeCcKre U MArHUTHBIE sIBJIEHUA" https://m.edsoo.ru/ff0acb14
67 PesepBHbIii ypok. Pabota ¢ Tekctamu 1o 1 bubmmorexa [IOK
teme "TemoBele siBeHUS" https://m.edsoo.ru/ff0acc5e
68 Pe3epBHblii ypok. Pabota ¢ TekcTamu mo 1
TeMe "MarHuTHbIE SBJICHUA"
OBILIEE KOJIMYECTBO YACOB I10 68 145

I[TPOIT'PAMME



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

9 KIIACC

KoaunuecTBo 4acoB DJIeKTPOHHbBIE
Ne Mara uugposbie
Tema ypoka KonrTpoasbnbie | IIpakTHyeckue
n/n Bceero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 Mexanndeckoe IBkeHrne. MaTepuanbHas 1
TOYKa
5 Cucrema otcueTta. OTHOCHUTEIILHOCTD 1 bubmotexa [JOK
MEXAHUYECKOI'O IBYKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHomepHOE NpsIMOJIMHENHOE ABYDKEHUE 1 bubmorexa HOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHOMEpPHOE TPAMOIMHEHHOE
4 nBwxeHue. CpenHssi 1 MTHOBEHHAs 1
CKOPOCTH
5 [IpsimonuHeliHOe paBHOYCKOPEHHOE 1 bubmmorexa [IOK
JIBUKEHUE. Y CKOpEeHUe https://m.edsoo.ru/ff0ad8d4
CkopocTb NPAMOIMHENHOT O
6 PaBHOYCKOPEHHOTO B eHUs. [ 'paduk 1
CKOPOCTH
JlaGoparopHas padora "Onpeneieaue
7 CKO peHI/I}II) Tenf pu aBHOpCKO €HHOM 1 1 bubmiorexa ITOK
YEROP PP . yERoP " https://m.edsoo.ru/ff0adb18
JIBHYKEHHUH 110 HAKIOHHOM IIOCKOCTH
8 CBoOoxHoe nagenue ten. OnslTel [ amuies 1
PaBHOMEpHOE TBMKCHHE IO OKPYKHOCTH.
9 Ilepuon u yacrora oopauienus. JInneiinas 1 bubmorexa TIOK
P p ' https://m.edsoo.ru/ff0ael76
1 YTJI0Basi CKOPOCTH
10 LleHTpOoCcTpeMUTENBHOE YCKOPEHUE 1



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

bu6moreka [JOK

11 [TepBoiii 3akon HeroToHa. BekTop cuiibl https://m.edsoo.ru/f0ae612
12 Bropoii 3akoH HeroToHa. bubmmorexa [IOK
PaBHOzelcTBYIOmAsA cua https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hptotona. Cyneprno3unus bubmotexa [JOK
CHII https://m.edsoo.ru/ff0ae982
14 Peuienre 3a1a4 Ha MPUMEHEHU € 3aKOHOB bubmotexa [JOK
HeroTtona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [JOK
15 Cuna ynpyrocti. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no reme «Cuna
YIPYTrOCTH»
17 JlabopaTtopHas pabota «Onpenenenue bubmotexa [JOK
YKECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmmorexa [IOK
18 CHa Tpeis https://m.edso:fru/fanf?38
bubmotexa [JOK
19 Pemenue 3amau mo teme «Cuma TpeHUs» httos://m.e dsogru IFf0afa26
20 JlabopartopHas pabota "Onpenenenue bubmmotexa LIOK
ko3 (uLeHTa TpeHus: CKOJbKeHus" https://m.edsoo.ru/ff0af8be
21 Pemenune 3amad mo TeMe "3aKOHBI bubmioreka [IOK
Herorona. Cuna ynpyroctu. Cuna tpenus" https://m.edsoo.ru/ffOafb8e
Cuna TSKeCTH U 3aKOH BCEMHUPHOTO
22 TATOTCHHS. Y CKOpEHHE CBOOOIHOTO bubmmorexa [IOK
https://m.edsoo.ru/ff0af044
naJeHUs
Ypok-koHhepenius "JIBuxeHUE TE
23 BOKPYT I'PaBUTAILIMOHHOIO LIEHTpa

(Conneynas cucrema). ['anaktuxu"



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

24 Pemienue 3amau o teme "Cuita TSDKECTH U bubmotexa [JOK
3aKOH BCEMHPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8

95 IlepBas kocMuyeckast CKOPOCTb. bubmmorexa [IOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuaabHOW TOYKH.

26 AbcomoTtHO TBEpAOE Teno. PaBHoBecHe bubmmoreka LIOK
TBEPIIOTO TeJla C 3aKPEIUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MomeHT cuiibl. LIeHTp Tspkectu
PaBHOBECHE MaTepHUAILHON TOYKH.

97 AbcomoTHO TBEpAOE Teno. PaBHoBecue
TBEPOrO TeJIa € 3aKPEILUIEHHON OCBIO
BpauieHus. MoMeHT cunbl. LleHTp TsxecTn

98 Pemenune 3amad mo TeMe "MOMEHT CHIIBL. bubmoteka [JOK
Lentp Tsixectn" https://m.edsoo.ru/ff0b02b4
[TonroToBKa K KOHTPOJILHOW padoTe 10

29 Teme "MexaHuueckoe JBUKEHHUE brbmiorexa LIOK

. ., ' https://m.edsoo.ru/ff0b0408
B3aumoneiictBue ten
KonrtponeHas pabota o teme
30 "MexaHU4eCKOe TBHKCHHE bubmorexa [JOK
. ) ’ https://m.edsoo.ru/ff0b06ec
BzaumogpeiicTBue Ten
Nmnynsc tena. Umnynbe cuibl. 3akoH
31 COXpaHEHUs UMMyJIbca. YIPYroe u bubmmorexa [IOK
P y o py https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJACHCTBHE

32 Pemenne 3agad mo teme ""3aKoH bubmioreka [IOK
COXpaHEHUs UMIyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpok-koHpepenuus "PeakTuBHOE
JBHJKEHUE B IPUPOJE U TEXHUKE"

34 Mexanunueckasi padoTa 1 MOIIHOCTh bubmmorexa [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

https://m.edsoo.ru/ff0b0a84

Pa6oTa cuiibl TSXKECTH, CHIIBI YIIPYTOCTH U

bu6mmoreka [JOK

35
CUJIBI TPEHUS https://m.edso0.ru/ff0b0db8
JlabopaTopnas pabora «Onpenenenue
36 pabOThI CUJIBI TPEHUS MTPU PABHOMEPHOM
JIBIDKCHUHU TEa MO TOPU30HTATIBLHOM
TTOBEPXHOCTH
37 Cas3b 3Hepruu u padotsl. [loTeHuManbHas
SHEPrus
38 Kunernueckas sueprus. Teopema o bu6mmorexa IIOK
KMHETUY €CKON SHEPTrUH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs PHEPTUU B MEXaHUKE
40 JlabopaTopHas pabora «/3yueHune 3akoHa bubmotexa [JOK
COXpaHEHUS YHEPTUM» https://m.edsoo.ru/ff0b12fe
A1 KonebaTemsHOE NBMXKEHUE B €O bu6moreka [JOK
XapaKTEePUCTHKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaromue Konedanus. BeiHyX)eHHbIE bubmuotexa [JOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTu4ecKuil ¥ IPY>KUHHBIN MasTHUKH
Ypok-uccnenopanue «3aBUCUMOCTb
44 nepuoia KoineOaHui OT )KeCTKOCTH butmmorexa [IOK
pHoA https://m.edsoo.ru/ff0b197a
IPYKUHBI © MAacChl Ipy3a»
45 [IpeBpatienne SHEPruu NP MEXAaHUIECKUX
KOJIEOaHUSIX
JlabopaTtopHas pabota «Onpenenenue
46 qacmim Hpne IfO a Kone6aI:mIP£1 bubmorexa LOK
proA https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasiTHUKA
47 JlabopaTtopHas pabota «IIpoBepka bubmmorexa [IOK



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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https://m.edsoo.ru/ff0b1aec

HE3aBUCUMOCTHU IIepruoja KojebaHuii rpysa,
MOJBEIICHHOT'0 K HUTH, OT MaccChl Ipy3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoaHbI. CBOICTBaA

bu6mmoreka [JOK

48 I\H/I(e)z:g::zf:;;?' HponoxeHsie i https://m.edsoo.ru/ff0b21fe
VYpok-koHdepenmus "MexaHHUeCKHe

49 BOJIHBI B TBEpAOM Tene. CeillcMuueckue
BOJIHBI"

50 3Byk. Pacnpoctpanenune u otTpakeHue
3ByKa

51 VYpok-uccrnenosanue "Habmonenne
3aBHCHMOCTHU BBICOTHI 3ByKa OT 4acTOTHI"

59 ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKyCTUYECKHI PE30HAHC

53 VYpok-koHbeperius "YIpTpa3ByK u bubmotexa [JOK
MH(Pa3BYK B MPUPOJE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[TonroToBka K KOHTPOJILHOU padboTe 1o

54 TeMme "3aKOHbI COXpaHeHUs. MexaHnueckue brbamorexa [IOK
e — https://m.edsoo.ru/ff0b25f0
KontposnpHas pabora 1o reme "3akoHbI

55 coxpaHeHusl. MexaHn4ecKue KoneOaHus u
BOJIHBI"

56 DJIeKTPOMAarHUTHOE MOJIE. bubmuorexa [IOK
DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

S7 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
VYpok-kordepennus "lllkana

58 AJIEKTPOMArHUTHBIX BOJH. Mcnonb3oBanue butmmorexa [IOK

SJICKTPOMArHuTHBIX BOJH JJIA COTOBOH

https://m.edsoo.ru/ff0b2fe6
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cBs3n"

VYpok-uccinenosanue "M3yueHne CBONCTB

bu6mmoreka [JOK

59 SJIEKTPOMArHUTHBIX BOJIH C IIOMOILBIO
P " https://m.edsoo.ru/ff0b2c6c
MOOMIIEHOTO TenedoHa
50 Pemienue 3aau Ha onpeieeHue 4acTOThI U
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
DNeKTpoOMarHuTHasi MpUpo/ia CBETa.
61 CkopocTh cBeTa. BonHOBBIE CBOMCTBA bubmorexa TIOK
P ' https://m.edsoo.ru/ff0b31d0
CBETa
Ucrounuku ceeta. [IpsimonvHeiiHoe
62 acrpoctpaHeHue cBeta. 3atMeHust ComHIa bubmorexa [JOK
pachpovip ' https://m.edsoo.ru/ff0b3658
u JIyHbl
3aKOH OTpa)KEHHs CBETa. 3epKaia.
bu6moreka [JOK
63 Pemenue 3ay1ay Ha NpUMEHEHHE 3aKOHA
https://m.edsoo.ru/ff0b38c4
OTpaKEHUs CBETa
64 IIpenomnenue cBera. 3aKOH NPEIOMIICHUS bubmmorexa [IOK
CBETa https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEeHHEE OTpaKEHUE CBETA.
65 " bu6moreka [JOK
CIOJIb30BaHUE TTOJTHOTO BHYTPEHHET O
yp https://m.edsoo.ru/ff0b3c5c
OTPaXXEHUS B ONTHYECKUX CBETOBOJIAX
JlaGoparopHas paborta "VccrnenoBanue
66 3aBUCUMOCTH YTJIa TPETOMIICHUS
CBETOBOTO JIy4a OT yrIJia maJeHus Ha
rpasuiie "Bo3ayx-cTekyno""
Ypok-koHpepenius "Mcnonb3oBanue
67 IIOJIHOTO BHYTPEHHEI0 OTPaKEHUS:
CBETOBO/IBI, ONITUKOBOJIOKOHHAS CBS3B"
68 JIna3el. OnTHYeCcKas CHIIA JTMH3BI Bbu6moreka [JOK



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
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https://m.edsoo.ru/ff0b3f2c

bu6mmoreka [JOK

69 [TocTpoenmne n300pakeHUid B TMH3AX https://m.edsoo.ru/ffobA4da
JlabopaTtopHas pabota "Onpenenenue
70 Q)OKyEHOF(P; pacIc)ToslHI/m U OIl)TTquCKOﬁ butmmorexa [IOK
. https://m.edso0.ru/ff0b4206
CHJTBI coOMparoIen JTUH3b"
71 Ypoxk-koHpepermus "OnTrueckre bubmuotexa [JOK
JMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'na3 kak onTuyeckas cucrema. 3peHue br6amorexa [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHhepenius "JlepeKThl 3peHusl.
Kaxk coxpanuts 3penue"
Pasnosxenue 6enoro cBera B CIEKTP.
74 Omnbitel HetoToHa. CrioxxeHue bubmmorexa [IOK
https://m.edsoo.ru/ff0c0f4c
CHEKTpalbHBIX IIBETOB. Jlucnepcus ceera
JlabopaTopHas paborta "OnBITH TIO
75 Pa3IoKEeHHIO OEJIOro CBETa B CIIEKTP U bubmotexa [JOK
BOCIPHUATHIO I[BETA MTPEAMETOB MPU UX https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHNH Yepe3 IBETOBbIC (QHIIBTPHI"
Vpok-nipaktukyMm "BoiHOBBIE CBOIICTBA
76 cBeTa: Aucnepcus, HHTepPepeHus u
nudpakmms"”
77 Omneitel Pe3epdopaa u miianerapuas bubmotexa [JOK
MOJIeIb ATOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Monens atoma bopa
79 Hcnyckanve v mOriomnieHrne CBeTa aTOMOM. bubmmorexa [IOK
KBanTbl. JInHENYaTHIE CIIEKTPBI https://m.edsoo.ru/ff0c144c
80 VYpok-nipaktukym "Habmonenue criekTpoB bubmotexa [JOK
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ucnyckanus" https://m.edso0.ru/ff0c1550

81 PannoakTUBHOCTE U €€ BUIEI bubmorexa HOK

https://m.edso0.ru/ff0c1672

82 Crtpoenne aToMHOTO siipa. HykionHas bubmorexa [IOK
MOJIENTb https://m.edsoo.ru/ff0c18ac

83 PanuoaktuBHbIe mpeBpaiienus. M30tombl Egggﬁ;fg;?g}; Oclald

84 Pemenne 3amad mo teme: "PagmoakTuBHBIC bu6moreka [JOK
npeBparieHus” https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacmana
VYpok-koH(pepeHuus "PaguoakTHBHbIE

86 I/I?lj'IyT-IeHI/I:[b Br;p;po;[e, MI[GI[I/IL[I/IHG, bubmorexa [JOK

. https://m.edsoo.ru/ff0c2126
TEXHUKE

87 SInepHble peakuu. 3aKOHbI COXpaHEHUs bubmuorexa LIOK
3aps10BOr0 M MaCCOBOI'O YHCEN https://m.edsoo.ru/ff0c1c58

88 DHeprus CBs3M aTOMHBIX sifiep. CBsi3b bubmoteka IJOK
MacChl U DHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenue 3agau no teme "Snepuoie
peakun"

90 Peakuuu cunTesa u neneHus saep. bubmotexa [JOK
Ncrounuku 3neprun CoJiHIa v 3BE311 https://m.edsoo.ru/ff0c1e88
Vpok-koHpepenmus "SAnepHas sHepreTUka.

91 JleficTBUA pagOaKTUBHBIX U3JIy4EHUHN HA
’KUBBIE OPraHU3MbI"

[TonroToBKa K KOHTPOJILHON paboTe 1o
92 TeMe "DIEeKTPOMarHuTHOE IOJIE. bubmuoreka LIOK

DJIEKTpOMarHuTHbIE BOJHBI. KBaHTOBBIE
sBJIeHUA"

https://m.edsoo.ru/ff0c223e
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KoutponbHas pabota 1o Teme
"DeKTpoMarHuTHOE IoJe.

93
DNIeKTpOMarHUTHBIC BOJIHBL. KBaHTOBBIC
sIBJICHHS"

94 [ToBTOpenue, o6o6menne. JlabopaTopHbie bubmotexa [JOK
paboTsl 1o Kypcey "B3aumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, 0000menue. Pemenne

95 aC‘IeTII)-IBIX u KaqecHTIBeHHHx 3a7a4 1o TeMe brbmorexa [TOK
? " 8 https://m.edso0.ru/ff0c2572

TenoBbIe poIECcChI
[ToBTOpenue, o600uieHue. Penenne
bubmioreka [IOK

96 pacUYETHBIX M KAYECTBECHHBIX 33/1a4 110 TEME

" o https://m.edsoo.ru/ff0c2a22
KIIJI TenmoBBIX ABUTATEIICH
[ToBTOpeHue, odbo6IIcHNE. PenieHne

97 aCUCTHBIX U KAUECTBECHHBIX 3a7a4 110 TEME bubmorexa [JOK
P A https://m.edsoo.ru/ff0c2b30
"KIIJI snexTpoycTaHOBOK"

08 [ToBTOpenue, o0oo61IeHHE. JTabopaTopHbIE bubmoteka IJOK
paboTel 1o Kypcy "CBeToBbIe sBICHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600uieHne. Pabora ¢

99 TEKCTaMU 1Mo TeMe "3aKOHBI COXpaHEHUS B bubmorexa HOK

" P https://m.edsoo.ru/ff0c2d6a
MEXaHHKe

100 [ToBTOpenue, o6o6meHune. Pabora ¢ bubmmorexa [IOK
TekctaMu 1o TeMe "Konebanus u BoJHbI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, o6o6menne. Pabora ¢ bubmioreka [IOK
TeKcTaMu o TeMe "CBETOBEIC SIBIICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o0o6meHne. Pabora ¢

102 TekcTtaMu 1o TeMe "KBaHToBas u sanepHas

¢uznka"



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIbTATBI OCBOEHUA
OCHOBHO#M OBPA30OBATEJBHOM MPOT'PAMMbBI OCHOBHOT'O
OBIIEI'O OBPA3OBAHUA

7 KIIACC

Kon
NMpoBepPsieMoro
pe3yjabTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThl 0CBOCHUA OCHOBHOM
06pa3OBaTe.JILHOﬁ nmporpamMmmsbl OCHOBHOTO 06]1[61"0 Oﬁpa30BaHI/[ﬂ

11

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pa3jm4aTh ABJICHHA IO ONMCAHHUIO UX XaPAKTCPHBIX CBOMCTB U Ha OCHOBEC

OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE

1.3

pacrio3HaBaTh  NIPOsBIEHHE W3Y4YEHHBIX  (PU3MUECKUX  SIBJICHHHA B
OKpY’KaloIllleM MHUpe, B TOM uucie (U3NYECKHe SBICHUS B MPUPOJIE, MPHU
9TOM TIEPEBOAMUTH TMPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIACIATH

CYILECTBEHHBIE CBOICTBA (TPU3HAKH) (PU3NUYECKUX SBICHUN

14

ONUCHIBATh M3YYEHHBIC CBOMCTBA Tel U (PU3NUYECKUE SBJICHUS, UCIOJIB3YS
¢u3nyecKue BeNUYNHBI, TPU OMMCAHUU MPABUIIBHO TPAKTOBATh (GU3NUECKUN
CMBICJI UCIIOJIb3YEMBIX BEJIMYMH, X 0003HAYEHUS] U €IUHUIBI (PU3HUECKUX
BEJIMYUH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JaHHYIO (DHU3HUECKYIO
BEJIMYMHY C JpPYTMMH BEIWYMHAMH, CTPOMTh TpapUKd H3YyUYEHHBIX

3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

XapaKTCPU30BaATb CBOMCTBa TCII, (1)I/I3I/I‘I€CKI/IG SBJICHUS W IIPOLCCCHI,
HCIIOJIb3YA HN3Y4YCHHBbIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO

(hOpMYIHPOBKY 3aKOHA U 3aMKCHIBATH €70 MATEMATHUYECKOE BBIPAXKEHUE

1.6

00BACHATH (PU3NUECKUE SBJICHUS, IPOLIECCH U CBOWCTBA TeJ, B TOM YHCIIE U
B KOHTEKCTE CUTyalull IPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BISABIATh
IPUYMHHO-CJIEJICTBEHHBIE CBSA3U, CTPOUTH 00BsACHEHHE U3 1 — 2 JIOTMUECKUX
1aroB ¢ omnopoil Ha 1 — 2 M3y4yeHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,

(1)I/ISI/ILIGCKI/IX 3aKOHa UJIM 3aKOHOMCPHOCTH

1.7

pemiatb pacu€TtHble 3agaud B | — 2 1elcTBUS, HCHONB3YS 3aKOHBI U
(dbopMysbl, CcBs3bIBatONME (U3MUYECKHE BEJIMYMHBL: HAa OCHOBE aHaIM3a
YCJIOBUs 3a/la4i 3aIIMCbIBATh KPATKOEC YCIOBUC, IMMOACTABIIATDH (1)I/ISI/I‘ICCKI/IC

BCIIMYUHBI B (bOpMy.]'II)I U IIPOBOAUTH paC‘IéTLI, HaXOoIuThb CIIPAaBOYHBIC




JaHHBIC, H€O6XO[[I/IMBIG IJigd peUICHHUA 3aaa4d, OLCHHBATHL PCAJIMCTUYHOCTDH

MOJIYYCHHOU (DU3UYECKON BETUIMHBI

1.8

pacrio3HaBaTh IpoOJEMbl, KOTOpPbIE MOXKHO PpEIIUTh MpPUd IHOMOLIU
($U3NYECKNX METO/0B, B ONMCAHUU UCCIIEAOBAHMS BBIJIECNIITH NPOBEPSIEMOe
IPEANOI0KEHNE (TUIIOTE3Y), pa3auyaTh U HHTEPIPETUPOBATH MOJTYyUEHHBIN
pe3yJabTaT, HaXOIUTh OIIMOKM B XOJE OIbITa, JeJaTh BBIBOJBI IO €ro

pe3ynbTaTam

1.9

MIPOBOJIUTH OMBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SIBICHUN WM (PU3MUECKUX
CBOMCTB Ten: (OpMYJIHpPOBATH MPOBEPSIEMBIC IMPEANOIOKEHUS, COOMpaTh
YCTaHOBKY U3 INPEAJIOKEHHOTr0 00OpYyAOBaHUS, 3allUChIBATH XOJ OIBITA U

(opMyIHpPOBaThH BHIBOJIBI

1.10

BBINOJIHATh MpsAMbIE H3MEPEHUs C UCIOJIb30BAHUEM AaHAJOIOBBIX H
nu(ppoBbIX HpHOOPOB, 3alUCHIBaTh I1OKa3aHUS NPUOOPOB C Y4ETOM

3aJJaHHON aOCOIOTHOM MOrPEUIHOCTH U3MEPEHUN

1.11

IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJHOW (PpU3MUECKON BEJIMYMHBI OT
OpPYrOd € HCHOJIb30BaHUMEM MPSAMBIX M3MEpPEHUM, Yy4YacTBOBaThb B
IUIAHUPOBAHUM  Y4eOHOrO  HCCJIENOBaHUsA, COOMpaTh YCTAHOBKY U
BBIMIOJHATh W3MEpPEHUs, CleAys MpelsIOKEeHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl IOJyYEHHOH 3aBUCUMOCTH (HM3UYECKUX BEIMYMH B BUJC
NPEIJIOKEHHBIX Ta0aMIl M TpaduKoB, JeNaTh BBIBOJABI IO pe3yJbTaTaM

HUCCICOa0BaHUA

1.12

MPOBOAUTH KOCBEHHBbIE H3MEPEHUs] (PU3MUECKUX BEIWYUH, CIEAys
IPEJIOKEHHON MHCTPYKLUU: IpPU BBINOJIHEHUH HW3MEpPEHU cobupaTh
JKCIIEPUMEHTAJIbHYK) YCTAHOBKY U BBIYHCIATH 3HAYCHHE MCKOMOM

BCIIMYHHBI

1.13

co0JIr0/1aTh MpaBWJIa TEXHUKH OE30MacHOCTU MpU paboTe ¢ J1JabopaTOpHBIM

000opya0BaHUEM

1.14

yKa3blBaTh NPUHLIMIBI JEHCTBUSA NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepH30BaTh  MPUHIMNBI  JEHCTBUSA  HU3y4YEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPOICTB C MOMOILBIO UX ONUCAHUS, UCIOJIb3Yysl 3HAHUS O
cBolicTBaxX (M3NYECKUX SIBJICHUH U HEOOXOAMMBIE (PU3HUECKHE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

NPUBOANTH  NpuMepbl  (HaxomuTh  WHGOpMAIMIO O  IpUMeEpax)
MPAKTUYECKOTO MCIOJBb30BaHUA (U3MYECKUX 3HAHUW B TIOBCEIHEBHOM

KHU3HU 17151 o0ecrieueHus: 0€30MacHOCTH MpH OOpallleHuH ¢ mpudbopaMu U




TCEXHUYCCKUMU YCTPOﬁCTBaMH, COXpaHCHHA 310POBbA U CO6J'IIOZ[€HI/I$[ HOpM

AKOJIOTMYECKOr0 TIOBEACHUS B OKPYKaOIIEH cpeze

1.16

OCYIIECTBJIATh OTOOp MCTOYHHUKOB HHpopMmauuu B cetd HVHTepHer B
COOTBETCTBUU C 3a/IaHHBIM IOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEOIUXCS
3HAaHUW W NYTEM CpaBHEHMsI PA3JIMUYHBIX MCTOYHHUKOB  BBIACIATH
UHPOPMALIMIO, KOTOpas SBJSETCS NPOTUBOPEUYMBOM WM MOXET OBbITh

HEJIOCTOBEPHON

1.17

UCMOJb30BaTh MPH BBHIMOJHEHUH Y4YEOHBIX 3aJaHU HAyYHOIOMYJISIPHYIO
JUTEpaTypy (PU3NUECKOrO COAECPKAHMSI, CIIPAaBOUYHBIE MAaTEpPHAJIbI, PECYPCHI
cerm  MHTepHer, BuaaeTh NpUEMAMU  KOHCIEKTMPOBAHUS  TEKCTA,

npeoOpa3zoBaHus HHPOPMALIUU U3 OAHOM 3HAKOBOW CHCTEMBI B JPYTYIO

1.18

co3JaBaTh COOCTBEHHbIE KpAaTKHE MHCbMEHHbIE U YCTHbIE COOOILEHHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(OpMaLnU (PU3HUECKOrO COIEPKAHUS, B TOM
qycie myOJuyHOo AenaTh KpaTKue COOOLIEHUs O pe3yIbTaTaX IPOEKTOB MU
y4eOHBIX HCCIEIOBAaHUN, NMPU 3TOM T'PaAaMOTHO HCIHOJIb30BAaTh H3YYEHHBIN
NOHATUHMHBIA ammapat Kypca (U3MKHM, CONPOBOXKAATH BBICTYIJICHHUE

Mpe3eHTauen

1.19

IpU BBIMOJHEHUH Y4YEOHBIX IPOEKTOB M MCCIEIOBAHUN paclpeaensiTh
00s13aHHOCTH B TpYNIl€ B COOTBETCTBUU C ITOCTaBJICHHBIMH 3aJlauaMH,
CIIEAUTH 32 BBINOJHEHUEM IUIAHA JEHCTBUM, aJEeKBAaTHO OLEHUBATh
COOCTBEHHBII  BKJaJd B  JEATEIbHOCTb  TIPYINIBl,  BHICTpauUBaTh

KOMMYHHKAaTUBHOC BSaHMOHeﬁCTBHC, YUUTBIBAsI MHCHHUEC OKPYIKAOIIUX

8 KIIACC

Kon
NpoBEPsSIEMOT0
pe3yiabTara

IIpoBepsieMble MpegMeTHbIE Pe3yabTAThl 0CBOEHHS OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl 0CHOBHOI'0 00111ero 00pa3oBaHusi

11

HCIIOJIb30BAaTh ITOHATHUA

1.2

pas3ii4yaThb ABJICHHUA IO OIIMCAHHIO UX XApPaKTCPHBIX CBOMCTB M Ha OCHOBE

OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HYECKOe SIBICHUE

1.3

pacrio3HaBaTh  IPOSBIEHUE U3YYEHHBIX  (U3MUECKUX SIBJICHUH B
OKpYXaloIlleM MHpE, B TOM 4Hclie (U3MUECKHE SIBICHHS B NPUPOJE, NPHU
3TOM [E€pPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4eOHyl0, BBLACIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SIBICHUN




14

OMKCHIBATh M3YyYCHHBIC CBOMCTBA TEN W (PU3UUECKUE SIBICHHS, MCIIOJB3YSI
¢bu3nyecKue BENMIUHBI, TPU OMHCAHUN MPABUIIBHO TPAKTOBATh GU3NYECKUN
CMBICT HCIOJB3YEMBIX BENMYMH, O0O3HAYEHUS U E€IWHULBI (PU3HUECKUX
BEIMYUH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIINE JaHHYIO (DU3HUECKYIO
BEIMYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH TpaduKH HM3YYCHHBIX

3aBUCUMOCTEN (prU3HUECKUX BEIUYUH

1.5

XapaKTepH30BaTh CBOMCTBAa Tel, (HU3UYECKUE SBICHHS M TMPOILECCHI,
UCHONIb3Ysl  W3YYEHHbIE 3aKOHbl, MpPH O3TOM JaBaTb  CJIOBECHYIO

(l)OpMyJ'II/IPOBKy 3dKOHAa U 3allUCbIBATh €0 MAaTCMATUYICCKOC BBIPAKCHUC

1.6

OOBSICHATh (PU3UYECKHE IPOLECChl M CBOMCTBAa TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalud IPAKTUKO-OPHUEHTHUPOBAHHOIO XapaKTEpa: BBISBIIATH
IPUYMHHO-CJIEJICTBEHHBIE CBSA3H, CTPOUTH O0BbsCHEHHE U3 | — 2 JIOTMUeCKUX
IaroB ¢ HNOMOIBI 1 — 2 M3y4eHHBIX CBOWCTBA (U3MUECKUX SIBJICHHH,

(bPISI/I‘IeCKI/IX 3daKOHa WJIM 3aKOHOMEPHOCTH

1.7

pewiaTh pacy€THhIE 3agayd B 2 — 3 JEWCTBUSA, HUCHONB3YsS 3aKOHBI M
dbopmynbl, CBs3bIBatONMe (PU3MUECKHEe BEIMYMHBI: Ha OCHOBE aHalIHM3a
yCIOBHUSL 3a/lauM 3allMChIBaTh KPATKOE YCJIOBHUE, BBIABIISITH HENOCTATOK
JaHHBIX JUIA pelIeHHs 3a7aud, BHIOMPAaTh 3aKOHBI M (OPMYIIHI,
HeoOXoAuMble il €€ pelleHus, MPOBOIUTh pPAacd€Thl M CpaBHUBATH

MMOJTY4YCHHOC 3HAUCHHUEC (l)l/I3PI'-IGCKOI71 BEJIIMYNHBI C U3BCCTHBIMHU JaHHBIMU

1.8

pacrio3HaBaTh IpoOOJEMBbI, KOTOpPbIE MOXXHO pEIIUTh MpH [TOMOIIU
(GU3NYECKUX METO/AO0B, HCIOJIb3Ys OMNHMCAaHHE KCCIEIOBaHUs, BBIACIATH
[IPOBEPAEMOE  IPEAINONOXKEHUE, OLEHUBATh IPABUIBHOCTb  IOPAAKA

MMpOBCACHUA UCCIICA0BAHNA, 1€JIaTh BBIBObI

1.9

MIPOBOJIUTH OMBITHI IO HAOIIOICHUIO (DU3UUECKUX SBICHUN WM (PU3HUECKUX
CBOMCTB Tel: (hOopMyIHpOBaTh MpOBEpsieMble MPEANONIOKEHUS, COOMpaTh
YCTAHOBKY W3 MPEAJIOKEHHOTO OOOPYAOBAaHMS, OMHUCHIBATH XOJl OMbITA U

(bopMyTHpPOBAThH BHIBOIBI

1.10

BBITIOJHATH MPSIMBIE U3MEPEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB
U JaTYNKOB (PU3UYECKHX BEJHMYMH, CPAaBHUBATH PE3yJIbTaThl U3MEPEHUN C

y4€TOM 3aJIaHHON aOCOJOTHOM MOTPEIHOCTH

1.11

MIPOBOJIUTH HUCCIIEIOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BEIUYUHBI OT
ApPyrol ¢  HCIOJIB30BAaHUEM  MPSAMBIX  M3MEPEHUH:  IJIAHUPOBATH
UCCIIEZIOBAaHNE, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHUS, CIenys

NPEIJIOKEHHOMY — IUJIaHy,  (UKCHPOBaTh  pPE3yJIbTaThl  IMOJTy4EHHOU




3aBUCUMOCTH B BUJE TaOJUI] U I'padUKOB, J€JIaTh BHIBOABI 10 Pe3yjbTaTaM

HCCIICA0OBAaHHUA

1.12

IIPOBOJINTh KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEJIUYMH: IJIAHUPOBATh
U3MEpEeHUs, CcOOMpaTh  AKCHEPUMEHTAJbHYIO  YCTaHOBKY,  Cleays

HpCIIJ'IO)KGHHOfI HHCTPYKIUH, U BBIYUCIEITh 3HAUYCHUC BCIINYNHBI

1.13

co0JIr0/1aTh MpaBHJIa TEXHUKU OE€30MacHOCTU MpU paboTe ¢ J1abopaTOpHBIM

000pyI0BaHUEM

1.14

XapaKkTepu30BaTb NPUHIUIBl  JEHCTBUS  M3yYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOWCTB C OINOPOM HA MX ONMCAHMS, UCIOIb3Ysl 3HAHUS O
CBOMCTBaX  (M3MUECKUX SBJICHUH W  HeoOXoxumble  (pU3HUECKHE

3aKOHOMCPHOCTHU

1.15

pacCno3HaBaTb IPOCTBIC TEXHUUYCCKUEC yCTpOﬁCTBa U  U3MCPUTCIIbHBIC
HpI/I60pH mo cxeémMaM MU CXCMATHUYHBIM PpHUCYHKAM, COCTAaBJIATb CXCMBbI
QJICKTPUUICCKHX Hemneun C IIOCJICA0BAaTCIIbHBIM n napaJujiCJIbHbIM
COCIUMHCHHUECM DJJICMCHTOB, pa3jin4yasd YCJIIOBHLIC 0003HAYEHNUS DJIEMEHTOB

AIEKTPUY ECKUX LIET el

1.16

OPUBOIUTH  HpUMEpPbl  (HAXOAWTh  HMHPOPMAIMIO O  TpUMepax)
MPAKTHYECKOTO HCIONb30BaHUsT (U3NYECKUX 3HAHUW B IOBCEIHEBHOU
KHU3HU 1751 o0ecreueHus: 0e30MacHOCTH MPH OOpalleHUuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAHEHHUS 3I0POBbSI U COOJIIOICHUS HOPM

OKOJIOTHYECKOI'0 IMOBCACHH B OKPYKaALO e cpene

1.17

OCYILECTBJIATh MOMCK HH(pOpManuu (U3NYECKOr0 COAEpXKAHMS B CETU
WHTepHer, Ha OCHOBE MMEIOIIUXCSA 3HAHUH M NYyTEM CpPaBHEHHUSA
JOIOJHUTENIBHBIX UCTOUHUKOB BBIACIATh MH(OpMAIMIO, KOTOpas SBJIsSETCS

MIPOTHUBOPEUHBOMN UM MOXKET OBITH HEOCTOBEPHOU

1.18

UCIOJb30BaTh MPHU BBIIOJHEHUU Y4YEOHBIX 3aJaHUM HAy4YHO-TIONYJISPHYIO
JTUTEpaTypy (PU3UUYECKOr0 COAECPKAHMSI, CIIPABOYHBIE MAaTEPHAIIBI, PECypPChI
cetu  MHTepHeT; Biaaerb NOpuUEMaMH  KOHCIIEKTUPOBAHUS  TEKCTa,

npeodpazoBaHus HHPOPMAIIUU U3 OHON 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC NHCHMCHHBIE W KpATKUE YCTHBIC COOOIICHUS,
0000mass WHGOPMAMIO M3 HECKOJbKHX HCTOYHUKOB (PH3NYECKOTO
COZIEpXKaHUsl, B TOM YU CJIE MYOJINIHO MPEACTABISATh PE3YIbTaThl IPOCKTHON
WM UCCIICA0BATEIbCKOM JIEITEIbHOCTH, P 3TOM I'PAMOTHO MCIOJIb30BaTh
W3YYCHHBIM TOHATHHHBIA ammapaT Kypca (DHU3MKH, COMPOBOXKIATH

BBICTYIIJICHHUC HPCSCHTaHHeﬁ




1.20

MpPU  BBINOJIHEHUH YYE€OHBIX MPOEKTOB U MCCICAOBAHUM (U3HUECKUX
MPOIIECCOB PACIpeNeisiTh O0S3aHHOCTH B TPYMIE B COOTBETCTBUH C
IIOCTABJICHHBIMM 3aJlayaMH, CJIEIUTh 3a BBIIOJHEHHUEM IJIaHA JAECUCTBUU U
KOPpPEKTUPOBaTh €ro, AaJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKIAJ B
JEeSTeIbHOCTh TPYNIbI, BEICTPAaUBaTh KOMMYHHKATUBHOE B3aMMOJEHCTBUE,

MPOSIBJISI TOTOBHOCTH pa3pemiaTh KOHGIUKTHI

9 KUIACC

Kon
NMPoBepPsieMOro
pe3yjabTara

HpOBepﬂeMble NMpeaAMETHBIC PE3yJIbTaThbl 0CBOCHUSA OCHOBHOM
06pa3OBaTe.JILHOﬁ nmporpamMmmsbl OCHOBHOTO 06]1[61"0 06pa303a1mﬂ

11

HCIOJIb30BATh U3YUCHHBIC ITOHATUA

1.2

pas3iiivyaThb ABJICHUA IO OIIMCAHHIO UX XApPAKTCPHBIX CBOMCTB M Ha OCHOBE

OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE

1.3

pacrio3HaBaTh  TPOSBIEHHE HW3YYEHHBIX  (PU3MUECKUX  SIBJICHHHA B
OKpY’KaloIllleM MHUpe, B TOM uucie (U3NYECKHe SBICHUS B MPUPOJIE, MPHU
9TOM TIEPEBOAMUTH TMPAKTHUECKYIO 3aJady B Y4YeOHYIO, BBIACIATH

CYLIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX SIBICHUN

14

OIMCHIBAaTh M3yYEHHBIC CBOWCTBA TEN M (PU3UYECCKHE SIBICHUS, MCIIOIb3Ys
(bu3NYECKUe BEIUINHBI, TIPH OMMCAHUN MTPABUIIBHO TPAKTOBATh (U3NUYECKUN
CMBIC HCIOJb3YEMbIX BEIMYMH, O0O3HAUEHUS U E€IWHULBI (PU3MUECKUX
BEJIMYUH, HAXOAUTh (OPMYJBI, CBS3BIBAIOIIME JAaHHYIO (DU3HUECKYIO
BEeJIMYMHY C JpPYTMMH BEIMYMHAMH, CTPOUTh TpadUKd HU3YYEHHBIX

3aBUCUMOCTEN (PU3MUECKUX BEIUYUH

1.5

XapaKTCPU30BaTb CBOMCTBaA TCII, (bI/I?»I/I‘leCKI/Ie SABJICHUS W IIPOLICCCHI,
HCIIOJIb3YA HU3Y4YCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO

(bOpMYJ'II/IpOBKy 3daKOHAa U 3allUCbIBATb €0 MAaTCMATUUYCCKOC BBIPAKCHUC

1.6

O0BACHATh (PU3MUYECKHE NpOLEcChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
INPUYMHHO-CJIEJICTBEHHBIE CBSA3H, CTPOUTH OOBACHEHHE U3 2 — 3 JIOTHUECKUX
[IaroB ¢ TMOMOIIbI0O 2 — 3 M3Yy4YEHHBIX CBOWCTBA (M3UYECKUX SIBICHHH,

(1)I/ISI/ILIGCKI/IX 3aKOHa UJIKM 3aKOHOMCPHOCTH

1.7

pemate pacuéTHbIe 3ama4yd (omuparolmuecs Ha cucreMy u3 2 — 3

YpaBHEHUI), UCHOB3YsI 3aKOHBI U (POPMYIIBI, CBS3BIBArOIINE (PU3UUECKUE




BEJIMYMHBL: HA OCHOBE aHaJIM3a YCIOBUA 3aJayd 3alUChIBaTh KpPaTKOE
yCIIOBHE, BBISBIATH HEOOCTAIOIIME WM HM30BITOYHBIC IaHHBIC, BBIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOUMBIE AJIsi PELICHHS, TPOBOAUTh PACUETHI U
OLIEHMBATh  PEANUCTHUYHOCTh TMOJYYEHHOTrO 3HA4YeHUs  (pusmueckoin

BCIIMYUHBI

1.8

pacro3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIIUTH TPU TTOMOITH (PU3UYECKIX
METOJIOB, HCIIOJIb3YySl OIMCAHUE WCCIECNIOBAHUS, BBIIEIATh IPOBEPIEMOE
MPEANONOKEHUE,  OIEHUBATh  MPABUIBLHOCTH  MOPSAJAKA  MPOBEICHUS
WCCIICZIOBAHMSI, JICNIATh BBIBOJIBI, HHTEPIIPETUPOBATH PE3y IbTaThl HAOFOACHUI

U OIIBITOB

1.9

MMPOBOJAUTH OIIBITHI ITO Ha6JIIOIICHI/IIO (1)I/I3I/I‘-ICCKI/IX SIBIICHUH WIN (1)I/I3I/I‘-I€CKI/IX
CBOMCTB TeJ: CaMOCTOSITEIbHO CO6I/IpaTI> YCTaHOBKY M3 HU30BLITOYHOrO
Ha6opa O60pyI[OBaHI/I}I, OIMMCBIBATL XOA OIbITa MW €ro pce3ylibTaThl,

(bopMyTHpPOBAThH BHIBOIBI

1.10

MPOBOJIUTH TIPU HEOOXOAMMOCTH CEPHIO TPSMBIX H3MEPCHUMU, ONMpememsis
cpemHee 3HAYCHHUE H3MeEpsieMOil BelWYMHBI ((POKYCHOE pacCTOSHUE
cobuparomieli  JMH3bI), OOOCHOBBIBATH BBIOOp crHocob0a HM3MEpPEHUS

(M3MepuUTENBHOT O IPHUOOopa)
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NPOBOJUTh MCCIEJOBaHME 3aBHUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIOJIb30BAHUEM IIPSAMBIX WM3MEPEHUN: IUIAHUPOBATh HCCIENOBAaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (PUKCHpOBAaTh  pPe3yJbTAThI
MOJyYeHHOW 3aBHCHMOCTH (U3MYECKMX BEIMYMH B BHUAEC TaOmUIU

Fpa(i)I/IKOB, ACJIaTh BBIBO/JBI 11O PE3YyJIbTaTaM UCCIICIAOBAHUA

1.12

MPOBOAUTE KOCBCHHBLIC H3MCPCHHA (1)I/I3I/I‘~IGCKI/IX BCJIMYMH: TIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTb OKCINCPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATH
HU3MCPCHUA, CICOAYA HpeI[J'IO)KeHHOI\/'I HHCTPYKIHUH, BbBIYUCILITL 3HAYCHHUC
BCIIMYMHBI 1 aHAJIM3UPOBATH IMOJTYYCHHBLIC PE3YJIbTAThI C y‘léTOM SaHaHHOﬁ

MNOrp€mHoCTU U3M epeHI/Iﬁ

1.13

co0JII0IaTh MpaBUjia TEXHUKHA 0E30MAaCHOCTH MpHU padoTe ¢ JIabopaTOPHBIM

00opy0BaHUEM

1.14

pa3nuyaThb OCHOBHBIE TPU3HAKU M3YUYEHHBIX (U3MUECKUX MOJEeeH:
MaTepuaibHas TOuYKa, aOCOJIIOTHO TBEPAOE TEJIO0, TOYEUHBIH HCTOYHHK
CBETA, JIyd, TOHKas JIMH3a, IJIaHETapHasl MOJEJIb aTOMa, HyKJIOHHasi MOJIEJb

aTOMHOTO sijipa

1.15

XapaKTCPU30BaATb IMPUHIUIIBL }Ieﬁ CTBUA HN3YUYCHHBIX HpI/I60pOB n




TEXHUYECKUX YCTPOWCTB C OINOPOM HA MX ONMCAHMS, HCIOJIb3Ys 3HAHUS O
CBOICTBaX  (M3MUECKHX SBJICHUH W  HeoOXoxumble  (QU3HUECKHE

3aKOHOMCPHOCTHU

1.16

WCIIOJB30BaTh CXEMbl M CXEMATHUYHBIE PUCYHKH W3YYEHHBIX TEXHHYECKUX
YCTPOWCTB, H3MEPUTETBHBIX MTPUOOPOB U TEXHOIOTHYECKUX MPOIECCOB MPH
pelieHrr  y4yeOHO-TIPaKTHYECKUX  3ajay, ONTUYECKHE CXEeMbl s

MIOCTPOEHUS N300pakeHNH B IIJIOCKOM 3€pKajie U cOOMparolel JIUH3e

1.17

NPUBOAUTH  NpuUMepbl  (HaXoauTh  WHGOpMAIMIO O  IpUMepax)
MPAaKTUYECKOTO MCMOJb30BaHUS (U3NUECKHX 3HAHUH B TOBCETHEBHOU
KHU3HU 7151 o0ecrieueHus: O€30MacHOCTH NMpU OO0pallleHuu ¢ NpudopamMu U
TEXHUYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 310POBbsI U COOJIOAEHUSI HOPM

OKOJIOTHYCCKOI'0 MOBCACHHU B OKPYKaAr0 e cpenec

1.18

OCYILECTBJIATh MOMCK HH(pOpManuu (U3NYECKOr0 COAEpXKAHHUS B CETU
WuTepHer, camMoCTOSTENLHO (OPMYJIUPYs IMOUCKOBBIA 3arpoc, HAXOAUTh
IIyTU ONpEeNIeHUs] JOCTOBEPHOCTH MOJYyYEeHHOUW HMH(OpMaluu Ha OCHOBE

HUMCIOIIMXCA 3HAHUH U JOITIOJIHHUTCIBbHBIX KCTOYHHUKOB

1.19

UCIOJIb30BaTh MPH BBINOJHEHUU Y4YEOHBIX 3aJaHU HAy4YHO-TIONYJISAPHYIO
JTUTEpaTypy (PU3UUECKOr0 COACpPKAHMS, CIIPaBOYHbIE MaTEpHAJIbI, PECYPCHI
ceru VHTepHer; Bnanerp npu€MaMHM  KOHCIEKTUPOBAHMS  TEKCTa,

npeodpazoBaHus HHPOPMAIIUU U3 OJHON 3HAKOBOI CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIC COOOIICHHS Ha OCHOBE
nH(pOpMaIMU W3 HECKOJbKMX HWCTOYHUKOB (U3HUECKOTO COACPKaHMS,
MyOJUYHO TPEACTABIATh PE3YJIbTAThl MPOEKTHON HJIM HMCCIEA0BATEIbCKOM
JNEeATEIbHOCTH, IIPH 3TOM I'PAMOTHO M CIIOJIb30BaTh U3Y4EHHbBIN MOHATUHHBINA
anmapaTr M3y4yaeMoro paszaena (QU3MKH U COMPOBOXKIATH BBICTYIJIICHHUE

npe3eHTanuei ¢ yaéToM 0COOCHHOCTEN ayIuTOPUU CBEPCTHUKOB
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IIpU BBINOJHEHUU Y4YEOHBIX IPOEKTOB M MCCIIEAOBAHUN (PU3HUECKUX
IIPOLIECCOB  paclpenesisiTh O0S3aHHOCTH B TIpyNNe B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/lauaMM, CIEAUTb 32 BHIIOJHEHHEM IUIaHA JEHCTBUU U
KOpPpPEKTUPOBaTh €ro, AaJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKJIAJ B
JEeATEIIbHOCTh I'PYNIbI, BEICTpauBaTh KOMMYHUKATUBHOE B3aWMOJIEHCTBUE,

MPOSIBJISI TOTOBHOCTH pa3peliaTth KOHQIUKTHI




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
Koa snemenTa IIpoBepsiemble 3JIeMEHTbI CO/IEPKAHUA
pasnena
®U3UKA U EE POJIb B TIO3HAHUU OKPYKAIOIETO MUPA
®uszuka — Hayka o npupoae. SABneHus npupoabl. Puznveckue
11 ABJICHUS:  MEXaHWYeCKHe, TeIJIOBble,  AJIEKTPUUYECKHE,
MarHMTHbIE, CBETOBbIE, 3ByKOBBIE
Ouznyeckre BeIUUUHBL. M3MepeHune (u3MuecKUX BETUYHH.
1.2 dusnueckue pUOOPHI. [TorpemHocTh U3MEPCHUM.
MexayHapoaHasi CHCTeMa €AMHHII
EcrecTBeHHOHAay4HbIi  MeTOJ] TMO3HaHUS: HaOIIOAEHHE,
1 . MOCTAaHOBKA HAYYHOI'O BOIMPOCA, BBIIBIKEHUE THUIIOTE3,
9KCHEPUMEHT IO  MpOBEpKE  THUIMOTe3, OO0BsICHEHHE
HAOIII0JTaeMOTr 0 SIBIICHUS
14 Onucanne GU3HUECKUX SIBJICHUHN C ITOMOIIBIO MOJIENIeH
[TpakTyeckue paboOTHI:
#H##Par#H##113MepeHne pacCTOSTHUM.
15 #H##Part#3mepenne 00bEMa )KUIKOCTH U TBEPIOTO Tea.
' ###Par##Onpenenenrue pa3sMepoB MaJbIX TEJ.
###Par###113mepenne TEMIEpaTypbl  NpU  [OMOLIA
YKUJKOCTHOTO TEPMOMETpPA U JATYHUKA TEMIIEpaTyPhl
IMEPBOHAYAJIBHBIE CBEJJEHN S O CTPOEHMU BEIIECTBA
###Par###(CTpoeHre BelIeCTBA: aTOMbl M MOJIEKYJIbI, HUX
2.1 pasmepsl. OMNBITHI, JOKA3bIBAIOIIME JTUCKPETHOE CTPOEHUE
BEIIEeCTBA
2 ###Par##H# /[ Bmokenne yactun BemiecTBa. CBsA3b CKOPOCTH
2.2 JIBIKEHUS YaCTULl C TeMIlepaTypoil. BpoyHOBcKkoe ABUXEHHE,
b y3us
’3 B3aumogpeiicTBue yacTull BelecTa: NpUTHKEHNUE U

OTTAaJIKUBAaHHUC




###Par## ArperaTHble  COCTOSIHUSL ~ BEILECTBA:  CTPOEHHE

ra3oB, JKUJIKOCTEH U TBEPABIX (KPUCTALIMYECKUX) TeEIl.

2.4 BzaumocBsi3b  MeXJy CBOHMCTBAaMH BEIIECTB B  pa3HbIX
arperaTHpIX COCTOSIHUAX M HMX aTOMHO-MOJIEKYJIIPHBIM
CTpOCHHEM

2.5 OCO0EHHOCTH arperaTHbIX COCTOSTHHH BOJIbI
[TpakTyeckue paboTHI:
###Par###Ouenka auaMeTpa aToMa METOAOM psAoB (c
UCTIONh30BaHUEM (POoTOrpadmii).

2.6 H#HPar###OnbITEl 10 HAOMIOJCHUIO TETJIOBOTO PACIIUPEHHS

ra3oB.
#H#HPar#H##ONBITEI 10 OOHAPYXKEHUIO  JICHCTBUS — CHII

MOJICKYJIIPHOI'O IIPUTAKCHUA

JIBIDKEHUME U B3BAUMOJEMCTBUE TEJI

MexaHnnueckoe IOBH)KEHHE. PaBHOMEPHOE M HEPaBHOMEpPHOE

3.1
JBUKEHHE
#H##ParfH#CKOpOCTb. Cpennss CKOPOCTb pu
3.2 HEPaBHOMEPHOM JBWXEHMHM. Pacu€ér nyt¥ u BpeMeHH
JBUKECHHUS
SIBnenue uHepuuM. 3akoH HMHepuuMH. B3ammonelictBue Tten
3.3 KaK IIPUYMHA U3MEHEHHUS CKOPOCTH ABMKEHHU Tel. Macca Kak
Mepa UHEPTHOCTHU TeNa
34 ###Par###lnotHocts  BemectBa. CBSI3b  IUIOTHOCTH €
' KOJINYECTBOM MOJIEKYJ B €JMHUIIE 00bEMA BEIECTBA
35 Cuna Kak XxapakTepUCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ynpyroctu u 3akoH ['yka. HM3mepeHue cuibl ¢
' MOMOIIIBIO TUHAMOMETpA
37 ###Par###SIBnenne TAroreHns u cuna Tsokectd.  Cuna
' TSDKECTHU Ha IpyruX Iuianerax. Bec rema. HeBecomocTs
38 Cuia TpeHus. TpeHue CKOJIbXEHHUS U TpeHHE MOKos. TpeHue
' B IIPUPOJIE U TEXHHUKE
39 #H##Parf#H##CrnoxxeHne cuil, HallpaBJIEHHBIX 110 OJHOW NpPsAMOM.

PaBHOzECTBYIOIIAS CHIT




3.10

[IpakTueckue paboTHI:

OrnpenesieHne CKOPOCTH PAaBHOMEPHOIO JABUKEHUS (IIapuKa B
KHUJIKOCTH, MOJEIM 3JIEKTPUYECKOro aBTOMOOMIIA U Tak
nanee). OnpenesneHue cpeaHeil CKOPOCTH CKOJIbXEHUs Opycka
WIM [IApuKa [0 HAKJIOHHOM mjockoctu. OnpeneneHue
IUIOTHOCTU TBEpAOro Tena. ONBITH, JIE€MOHCTPHUPYIOIINE
3aBHCHMOCTb pacTsDKeHUs (Aegopmaiuu) MpYKHUHBI OT
HPUIIOKEHHOM CHUIBI. OnbIThI, JEMOHCTPUPYIOLINE
3aBUCHUMOCTb CHJIBI TPEHUS CKOJbXKEHUS OT Beca Tela M

XapaKkTepa CONPUKACAIOIUXCS IOBEPXHOCTEN

3.11

dusudeckue SBICHUS B npupoac: MHNpuMEpbl AIBWKCHUA C
pa3siiIndHbIMH CKOPOCTAMHU B )KMBOM M HEXKHBOM Impuponae,

e CTBHE CHUIIBI TPCHHA B IIPUPOAC U TCXHUKEC

3.12

Texuuueckue YCTPOﬁCTBaZ JUHAMOMCTP, MOAIINUITHUKHA

JABJIEHUE TBEPJIbIX TEJL, XKMJKOCTEM U TA30B

JaBnenue TBEpnoro Tena. CrnocoObl YMEHBLIEHUS H

4 YBEJIMYCHUS 1aBJICHUS
42 JlaBnenune raza. 3aBHCHMOCTH JaBIICHHS Ta3a OT 00bEMa,
' TeMI epaTyphl
43 [lepenaua naBneHuss TBEPABIMH TEJAMHU, KUAKOCTIMH U
' razamiu. 3akoH [lackans. [IlHeBMaTHUeCKHE MAITUHBI
3aBUCUMOCTh  JIABJICHHWS  JKHJAKOCTH  OT  TJyOWHBIL
4.4 [I'uapoctatnueckuit mapagokc. CooOaronecss CoCyIbl.
IM'mapaBnuyeckre MeXaHU3MBI
Atmocdepa 3emnu u arMmochepHoe nabieHue. [IpuunHbl
45 CYLIECTBOBAHMS BO3AYIIHOM 00070uku 3emiau. OmbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO AaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
45 W3mepenne atMmochepHoro naBiieHus. I[lpuGopwsr 1
' U3MEPEHUS aTMOC(EPHOTO 1aBIECHUS
A7 JelicTBue XUAKOCTM W Ta3a Ha MOTPYKEHHOE B HUX TEJNO.
' BritankuBaroias (apxumenoBa) cuiia. 3aKoH Apxumesna
4.8 [InaBanue Ten. Bo3nyxomnnaBanue
4.9 [IpakTuueckue pabOTHI:




UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00BbEMa
MOrpyXEHHOW B JKUAKOCTh YacTh Tena. OmnpenerneHue
BBITAJIKUBAIOIIEN CHIIBI, JIENCTBYIOTICH Ha TeJlo,
MOrpY>KEHHOE B XKHUJAKOCThb. lIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOIIEH CHUJIbI, IEHCTBYIONIEH HA TEJO B JKUIAKOCTH,
oT Macchl Tena. OnbIThI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh
BBITAJIKUBAIONIEH CHUJIbI, NEHCTBYIONIEH HA TEJO B JKUAKOCTH,
0T 00béMa MNOrpykEHHOW B >KMJIKOCTh YacTH Tejla M OT

IJIOTHOCTH JKUIAKOCTU. KoOHCTpyHpoBaHHME apeoMerpa WIH

KOHCTPYHPOBaHUE JTOJKU U olpeneneHue eé
Ipy30N0ABbEMHOCTH
410 @dusuyeckue SIBICHUS B NPUPOE: BIMSHHE aTMOC(EpHOro
' JTaBJICHUS Ha )KUBOM OpraHusM, IlaBaHUe pbIo
TexHuueckue  yCTpOHCTBa:  COOOINAOLIMECS  COCYIbI,
411 yCTPOHMCTBO  BOJONPOBOJA,  THUJPAaBIMYECKH  mpecc,

MaHOMeTp, ©OapoMmerp, BBICOTOMEp, IIOPIIHEBOH Hacoc,

apeomerp

PABOTA, MOIIIHOCTb, DHEPI' 1A

5.1 Mexanuueckasi pabora
5.2 MexaHndeckass MOIIHOCTh
£ 3 [IpocTbie MeXxaHU3MBI: pbIYar, 0JOK, HAKJIOHHAS TIOCKOCTb.
' [IpaBuio paBHOBECHS pblyara
5.4 [IpumeHeHue npaBuila paBHOBECHS pbluara K 0JIOKY
«3os0TO€ TpaBUIO» MexaHUKH. Ko3duuueHt mnosnesHoro
5.5 JNedcTBUST MexaHu3MoOB. [IpocTble MexaHuU3Mbl B OBITY H
TEXHUKE
5.6 [ToTennuanbHas S3HEPruu Tena, NOAHATOrO Haa 3eMIEN
5.7 Kunernueckas sneprus
58 [Tonnast MexaHuyeckass OJHEpPrus. 3aKOH M3MEHEHHS W
' COXPaHEHUSI MEXaHUYECKOW PHEPruu
[TpakTHyeckue paboOTHI:
- ###Par###Onpenenenue  paboOThl  CHJIBI  TPEHUSA  IIPH

PaBHOMEPHOM  JIBHOKCHMM  Tela 110  TOPU3OHTAIBHON

noBepxHocTH. MccnenoBaHue ycllOBUM paBHOBECHS phldyara.




Nsmepenne KIIJ| HaxioHHOM muiockoctu. M3ydeHune 3akoHa

COXpaHEHUS] MEXaHUYECKOW YHEPTUU

5.10 ®uznueckue sIBICHNS B IPUPOJE: pblYary B TEJIE YEI0BEKA
TexHuyeckre  yCTpPOWCTBA:  pblyar,  IOABMXKHBIM U
511 HEMOJIBY)KHBIA ~ OJIOKM, HaKJIOHHAs TIUIOCKOCTb, ITPOCThIC

MEXaHU3MBI B OBITY

8 KIIACC
Kon
Konx 3siemenTa IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS
pasaeJia
TEIIJIOBBIE ABJIEHUA
OCHOBHBIE ITOJIOXKEHUS MOJIEKYJISIPHO-KMHETHYECKON TEOPUHU
5.1 CTpoeHHusl BellectBa. Macca u pasMmepbl MoJieKyid. OmbIThI,
' MOATBEPXKAAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKHUHETUYE€CKON TEOpUn
6.2 Mognenu TBEPAOro, XHUIKOIO W Ta3000pa3HOr0 COCTOSHHUH
. BemecTBa. Kpucrammueckue u amopgHbIe Tena
63 OObsicHEeHHE CBOWCTB Ta30B, KUIAKOCTEW M TBEPABIX Tel Ha
. OCHOBE IOJIOKEHUH MOJIEKYJIIPHOKHHETUYECKOU TEOPHUH
6.4 CMauuBaHue U KalWJUIIPHBIE SIBJIECHUS
6 6.5 TennoBoe pacimpeHue u cxaTue
66 Temnepatypa. CBsi3b TeEMIIEPAaTypbl CO CKOPOCTBIO TEIJIOBOIO
' JBUKEHUS YaCTHI]
5.7 Buytpennss sHeprus. CrnocoObl H3MEHEHHsS BHYTpPEHHeEH
' SHEPruM: TEIUIoNepeadya U COBEpLUICHUE PaboThl
5.8 Bunel tenmonepenauu:  TEIJIONPOBOAHOCTb, KOHBEKIIMS,
' U3IJIy4EHHE
6.9 KonngectBo TenmyoTH. Y AenbHAs TEIJIOEMKOCTh BEIISCTBA
TennooOMeH u TernaoBoe paBHOBECUE. Y paBHEHHE TEIJIOBOIO
6.10
OanmaHca
6.11 [InaBneHne ¥ OTBEPAEBAHME KPHUCTAIIMYECKUX BELICCTB.




VaenbHas TemiaoTa ILIaBICHUS

[TapooOpazoBanne u koHueHcarusa. Mcmnapenuwe. Kumenue.

6.12 VYnaenbHas  Temsiora  napooOpa3oBaHUA.  3aBHUCUMOCTh
TEeMIIepaTypbl KUIIEHHUs OT aTMOC(HEPHOTO AaBJICHUS
6.13 BnaxunocTs Bo3ayxa
6.14 OHeprust TOIIMBA. Y AeNIbHAs TEIUIOTa CrOpaHus
[Tpunuunsr pabotel TemaoBbix asurateneit KIIJ[ temiooro
6.15 nBuratens. TemyioBble ABUraTelid W 3alllUTa OKpPY’KaroIleu
cpensl
3aKOH COXpaHEHHUs M MpPEBpallleHUs SHEPruu B TEIUIOBBIX
6.16
mporeccax
[TpakTuueckue paboTHI:
HHHPar###OnbITEI 1O OOHAPYKEHUIO  JICWCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHUS.
HHAPar###ONBITHI o BBIPAIIMBAHUIO KpHUCTAJIJIOB
IMOBAapEHHOM COJIM UJIK caxapa.
###Par#H##ONBITE 10 HAOMIOCHUIO TEIUIOBOTO PACIIUPEHHUS
ra3oB, KHJIKOCTEH U TBEPABIX TEJ.
###Par###Onpenenenre JaBieHUs Bo3lyXa B OaJuloHe
LINpHIa.
###Par#H#ONbITHI, JEMOHCTPUPYIOLINE 3aBHCHMOCTb
517 JaBJeHUS BO3AyXa OT ero o0b&Ma M HarpeBaHusl WIHU

OXJIAXICHHUSL.
###Par###IpoBepka THUNOTE3Bl JIMHEHHONW 3aBUCUMOCTH
JUIMHBI CTOJIOMKA >KUJKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEMIIEPaTYypPHI.

###Par###HaOmoneHne W3MEHEHUsT BHYTPCHHEH SHEPruu
Tesa B pe3yJibTaTe TeIionepeayd U paboThl BHEIIIHUX CHIL.
###Par#t#llccnenoBanrie  ABJIEHUS — TEIJIOOOMEHa  IpHU
CMEIIMBAHUU XOJIOAHON U TOPAYEN BOMBI.
###Par#H#OnpeneneHre KOIM4ecTBa TEIUIOTHI, I0JIy4EHHOTO
BO/IOI TMpu TemIooOMEHe C HarpeTblM MeTaJUIMYeCKUM

OUJIIMHAPOM.




#H##HPar###Onpenenenre yaeabHON TEIT0EMKOCTH BEIIIECTBA.
#H##Par###lccrienoBanme nporecca ucrnapeHusl.
#H##HPar###Onpenenenue OTHOCHUTEIBHON BJIAJKHOCTH
BO3IyXa.

#H##Par###Onpenenenue y1elbHON TEIIOTHI MJIABJICHUS JIbJA.

@u3nYeCcKue SABJICHHS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHUE

" KalTWUIAPHBIC ABJICHUA B IIPUPOAC, KPUCTAJJIBI B MPUPOJIC,

°18 nznyuenue CoiHIa, 3aMep3aHre BOJAOEMOB, MOPCKHE OpPHU3BL;
oOpa3oBaHHE POCHI, TYMaHa, UHEsl, CHEra.
Texuuueckue yCTpoiicTBa: KaIWUISIPBL, HIPUMEPBI
UCIIOJIb30BAaHUSl  KPUCTAJUIOB, JKUJKOCTHBIH — TEPMOMETD,
6.19 JATYNK TEMIIEPaTypbl, TEPMOC, CUCTEMa OTOIJICHHUS JIOMOB,

TUTPOMETPBI, IICUXPOMETpP, IapoBas TypOWHA, JBUraTelb

BHYTPEHHET O CrOpaHusl.

SJIEKTPUYECKHNE 1 MAT'HUTHBIE ABJIEHMA

7.1 Onextpuzauus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3aps0B
B3aumoneiictBue  3apspkeHHbIX  Tenl.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHMJIBI B3aUMOJEHUCTBHUS 3apsDKEHHBIX TNl OT
BEJIMUYMHBI 3apPs/10B U PACCTOSTHUS MEXTy TEJIaMHU)
OnexTpudyeckoe mone. HanpspkEHHOCTD  AJIEKTPHUUECKOIO

7.3 nons. IlpuHuun cyneprno3uuuu 37€KTpUYECKUX Moje (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snexTpuueckux  3apgagoB.  DJEMEHTapHbII

7.4 anekTpuueckuil 3apsan. Crpoenue aroma. IIpoBogHuku u
IUDIIEKTPUKH

7.5 3aKOH COXPAaHEHHUS JJIEKTPUUYECKOr 0 3apsia

- DNeKTpUYEeCKUui TOK. VYcnosus CYLLIECTBOBAHUA

' AJIEKTPUYECKOr0 TOKa. MICTOUHUKH ITOCTOSHHOIO TOKa

- JleHicTBUSL DJEKTPUYECKOr0 ToKa (TEIJIOBOE, XHMHYECKOE,

' MarHuTHOE). DIEKTPUUYECKUIN TOK B KUAKOCTAX U razax

. Onextpuyeckas  uenb. Cuma  ToKa.  DJIEKTPUUYECKOE

HaIIPsKCHUEC




COHpOTI/IBJ'ICHI/IC IMpOBOAHHKA. YaennHOE COITPOTHUBJICHUC

7.9

BEIECTBA
7.10 3akon Oma J1sl yyacTka I1enu

[TocnenoBarenapHOE u napajieIbHOe COCIMHEHHE
7.11

IIPOBOIHUKOB

PaGoTa 1 MOIITHOCTB ANMEKTPUUECKOTO TOKa. 3akoH J[koyms —
7.12

Jlenua

DneKTpuyYecKkue ULenu W MOTPEeOUTEeNH  AIEeKTPUUYECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHue

[locTossHHble ~ MarHuThl. B3auMopgeilcTBHE  MOCTOSTHHBIX
7.14

MarHuTOB

MarnuTtHoe nosne. MarHutHoe moJjie 3eMiId U €ro 3HauyeHue
7.15

JUISL AKU3HU Ha 3emJie
- 16 Oneir Opcrena. MarHutHoe Mmoje 3JIEKTPUYECKOro TOKa.

[IpumeHeHue 31eKTPOMarHuTOB B TEXHUKE

JlelicTBUE MArHUTHOrO TIOJS HAa TPOBOJHHK C TOKOM.

OneKTpoABUIaTellb IOCTOSIHHOIO ToKa. Vcronb3oBaHue
7.17

JJIEKTPOABUrATENIEd B TEXHUYECKUX YCTPOMCTBAX M HA

TpaHcHopTe

Onseitel @apanest. SIBieHHE 3JIEKTPOMArHUTHOM MHIYKIUH.
7.18

[IpaBuio Jlenna

OnexrporenepaTtop. CnocoObl TOJYYEHHS SIEKTPUUECKOMN
7.19 SHEPruM. DJIEKTPOCTAHLIMU Ha BO30OHOBIISEMbIX HCTOYHUKAX

SHEPruu

[Ipaktuyeckue paboOTHI:

OnpITel 10 HAOMIOACHUIO SIEKTPU3ALMH Tel WHAYKIHEH U

IIPU CONPUKOCHOBEHUMU.

HccnenoBanue  neHMCTBHS — DJIEKTPUYECKOrO  MMOJS  Ha
7.20

MIPOBOTHUKH U TUAJICKTPHUKH.
COopka u mpoBepka pabOTBl DIIEKTPHUECKOH  IIeMH
MMOCTOSIHHOT'O TOKA.

W3mepeHne n peryampoBaHUe CHIIbI TOKa.




N3mepenue u peryampoBaHue HaPyKEHUSL.

UccnenoBanue 3aBUCMMOCTH CHJBl TOKa, HWAYIIETO 4epe3
pPE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOpPA W HANPSDKCHHS Ha
pe3ucrTope.

OMnbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTH 3JIEKTPUUECKOTrO
CONPOTHBJICHUSI TPOBOJHHMKA OT €ro JUIMHBI, TIJIOMATN
MOTIEPEYHOT0 CEUCHHS M MaTepuara.

[IpoBepka  mpaBwia  CIOXKECHMS  HANPSKEHUW  IIpU
MOCJIeIOBAaTEILHOM COSIMHEHHUH JIBYX pe3uctopoB. [IpoBepka
npaBuja JJsl CUJIbI TOKAa IPU MapajuieIbHOM COEIUHEHUU
pesuctopoB. Ompexnenenne paboOThl SIEKTPUUECKOTO TOKa,
uaymero 4depe3  pesucrop. OmnpeneneHue  MOIIHOCTH
NMEKTPUYECKOr0  TOKA,  BBIACISIEMOW Ha  PE3UCTOpE.
HccnenoBanue 3aBUCMMOCTM CHJIBI TOKA, HWAYLIETO 4Yepes3
JaMIIOUKy, OT HampsbkeHuss Ha Heil. Onpenenenue KIIJI
HarpeBatens. VcciemoBaHne MarHUTHOTO B3aWMOJICHCTBUS
MMOCTOSIHHBIX ~ MarHuToB. l3ydeHne MarHUTHOTO  TOJS
MOCTOSTHHBIX MAarHUTOB MPHU UX OOBEAMHEHUH U Pa3/ielICHUH.
UccnenoBanue  neWCTBHS ~ DIEKTPUUECKOrO  TOKA  HA
MarHuTHYO CTpETIKY. OnbITHI, JIEMOHCTPUPYIOIITUE
3aBUCUMOCTb CHJIBI B3aMMOJEHCTBUSI KATyIIKM C TOKOM U
MarHuTa OT CWUJIbl TOKa M HallpaBJCHHs TOKAa B KaTylIlKe.
W3yuyenne naeicTBUS MAarHUTHOTO TIOJISI HAa MPOBOAHHUK C
TOKOM. KonctpyunpoBanue u U3y4yeHue paboThl
anektpoasurareiisi. U3smepenne KIIJ anexktpoaBurarensHom
YCTaHOBKH. OnpITBl MO HCCIEIOBAHUIO  SIBJICHUSA
ANIEKTPOMAarHUTHOM MHAYKLHMM: MCCIEJOBaHUE HW3MEHEHUMN

3HAYCHHUA U HAIIPABJICHUA HHAYKIHMOHHOI'O TOKaA

dusznueckne ABJICHHUSA B npupoac: 3JICKTPUUCCKUEC SABJICHUS B

aTMocdepe, 2JIEKTPHIECTBO KUBBIX OPraHU3MOB, MATHUTHOE

7.21
noje 3emu, Jpeid MmomocoB, pojlb MarHUTHOTO MOJS IS
YKU3HU Ha 3emJie, OJISIPHOE CUsTHUE

7.22 Texnuueckue  yCTpOWCTBAa:  3IJEKTPOCKON,  aMIEPMETP,




BOJIBTMETP, peOCTaT, CUETYHK BHCKT’queCKOﬁ OHEPIruu,

3IIEKTPOOCBETUTENbHbIE npubopsl, HarpeBaTelbHbIe
AIIEKTPONIPUOOPHI (mpumepsr), IEKTPUYECKUE
IIPEJOXPAHUTEIH, AJIEKTPOMAarHur, IEKTPOJIBUTaTENb

IOCTOSAHHOI'O TOKa, '€HEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiembie AIIeMEHTHI CO/lepIKaHus
pazzgena
MEXAHUWYECKUE SABJIEHUA
81 Mexanuueckoe aBrKeHHe. MarepuanbHas Touka. Cuctema
' orcuéra
8.2 OTHOCHUTEBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE IPAMOJIMHEHHOE IBUKCHU
###Par###HepaBHOMEpHOE  MPSMOJIMHEMHOE  JIBUXKEHUE.
8.4 CpenHsisi 1 MTHOBEHHas CKOPOCTh Tejia MPU HEPaBHOMEPHOM
JBUKCHUU
8.5 Yckopenue. PaBHoycKkopeHHOE NPSMOJIMHEIHOE ABUKEHUE
8.6 ###Par###CroOonHOE agenue. OneIThl [anunes
#H##ParfH##PaBHOMEpHOE ABUKEHUE 11O OKPY)KHOCTH. [lepron
8 8.7 U yacrota oOpamieHus. JIuHelHass M yrioBas CKOPOCTH.
LlenTpocTpemMuTeNbHOE YCKOPEHNE
8.8 [Tepmeriii 3axkon HeroToHA
8.9 Bropoii 3axon HeroToHa
8.10 Tperuii 3akon HeroToHa
8.11 #H##HPar###1 [puHIIUII Cynepno3uLINu CUJT
8.12 Cuna ynpyrocrtu. 3akoH ['yka
L #H##Parf##Cuna TpeHHs: cuja TPEHUS CKOJIbKEHHUS, Cuiia
513 TPEHUS TTOKOsI, IPYTHE BU]IBI TPEHHUS
#H##Parf#H##(Cuna TSHKECTH U 3aKOH BCEMHUPHOIO TATOTCHUS.
814 Yckopenue cBOOOHOrO naaeHus
8.15 JBmwxenne muaner Bokpyr CousHua. IlepBas kocMmuueckas




cKkopocTb. HeBecoMoCTh 1 nieperpysku

PaBHOBecue wmaTepuanabHOW TOUKH. AOCOIIOTHO TBEpIOE

8.16
TEJO
817 #H##Par###PaBHoBecre TBEPJOro Tena C 3aKPEnIEHHON OChIO
' BpaieHus. MomeHT cuibl. LlenTp TsxecTn
8.18 Nmnynec tena. M3mMenenne umnyisca. UMnynsc cuiibt
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 #H##PartH#PeakTHBHOE IBI)KEHUE
8.21 Mexanndeckast paboTa 1 MOIITHOCTh
8.9 Pabora cun TspkectH, ynpyroctu, TpeHus. CBsi3b 3HEpruu u
' paboThI
393 [lorennmanbHas  3Heprust  Tena,  MONHATOTO  HaJ
' MOBEPXHOCTBIO 3EMIIU
8.24 [ToTeHnMaNbHAsI SHEPT U CKATOU TPYIKUHBI
395 ###HPar##H##Kunernueckas SHEPrusl. Teopema 0
. KMHETUY E€CKON SHEPIrUH
8.26 #H##ParfH##3aKoH cOXpaHEHHUSI MEXaHUYECKOM Hepruu
[TpakTyeckue paboTHI:
Omnpenenenne cpenHell CKOPOCTH CKONBKEHUS Opycka WiH
JBYDKCHHSI IIAPUKA 110 HAKJIOHHOW TutockocTr. OmpeneneHue
YCKOPEHHUSI Tella TPU PAaBHOYCKOPEHHOM JBW)KCHHH I10
HAKJIOHHOM IMJIOCKOCTH.
HccrnegoBanue 3aBUCUMOCTH IyTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JIBHKEHHUHU 0€3 Ha4aJbHOW CKOPOCTH.
[IpoBepka THIOTE3B: €CIM TPH  PABHOYCKOPEHHOM
8.27 JBYDKEHUH 0€3 Ha4aJIbHOM CKOPOCTH ITyTH OTHOCSTCS KaK Psif

HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH
BPEMCHU OAMHAKOBBI.

I/ICCJ'ICI[OBEIHI/Ie 3aBUCUMOCTH CHJIbI TPCHHA CKOJIb)KCHHUA OT
CHJIBI HOpMaJIbHOTO AaBjeHus. Onpenencaue koddduuenrta
TpeHMsI CKOJIbKeHHs. OnpeneneHne KECTKOCTH IPYKUHBI.
OmnpezeneHne pabOTBI CHJIBI TPEHUS IPU PABHOMEPHOM
JABUXXCHUHN TEl1a o TOPU3OHTAJIbH o MMOBCPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIIPYTOCTH NMPH MOABEME Ipy3a




C UCIIOJIb30BAHHUEM HCIIOJABMKHOI'O U ITOABHXKHOI'O 0J10KOB

dusnyeckne SBICHUS B nopupoac: MNpUJIMBbBI KW OTIIUBEI,

8.28 nBwxeHne 1uaHeT CoOJIHEYHOM CUCTEMBl, PEaKTUBHOE
JIBUKEHHE )KUBBIX OPraHU3MOB
8.29 TexHuyeckre yCTpoucCTBa: CIUAOMETP, JATYUKH MTOJIOKECHHUS,

PacCTOSIHUA U YCKOPCHUSA, PAaKCTHI

MEXAHMWYECKUE KOJIEBAHWA 11 BOJIHBI

9.1

KonebatensHoe nBuxkeHue. (OCHOBHBIE XapaKTEPHUCTUKH

KoJIeOaHMI: epro/, 4acToTa, aMILTUTY 1a

9.2

MaremaTtnyeckuii U NpYKUHHBIM MasTHUKU. [IpeBpamienue

OHCPIruuv 1pu KoJie0aTeIbHOM JBHXCHUN

9.3

3aryxaromue kojeOaHusA. BbIHyXIeHHble  KoseOaHUs.

Pe3onanc

9.4

Mexanuueckrue BOJIHBI. CBOICTBA MEXaHMYECKHX BOJIH.
HpOI[OJ'IBHI)IC U TMOHNCPCYHLIC BOJIHEBIL. I[J'II/IHa BOJIHBI H
CKOpPOCTh €€ pachnpocTpaHeHHus. MexaHu4YecKHe BOJIHBI B

TBEPJIOM TEJI€, CEHCMUYECKHIE BOIHBI

9.5

3ByK. ['poMKOCTb 1 BhICOTa 3BYKa. OTpakeHue 3ByKa

9.6

NHubpa3Byk U yabTpa3ByK

9.7

[TpakTyeckue paboTHI:

OmnpeneneHne  4yacTOTBl M Hepuona  KoJsieOaHU
MaTeMaTUYECKOr0 MasiTHUKA.

Omnpeznenenne 4acToThl U NepHoAa KojeOaHUN MPYKUHHOIO
MasiTHUKa

HccnenoBanne  3aBUCMMOCTH ~ Ilepuoja  KoseOaHUi
IOJIBEIICHHOI'0 K HUTHU I'py3a OT JJIuHbI HUTH. VccnenoBanue
3aBUCHUMOCTHU NEpro/ia KojaeOaHUi MPYKMHHOI'O MasiTHUKA OT
Mmacchl rpy3a. [IpoBepka He3aBUCUMOCTH IepuoJia KoJieOaHHH
rpy3a, MOJIBEIIEHHOT0 K HUTH, OT Macchl rpy3a U KECTKOCTH

npyxkuHbl. U3MepeHue ycKkopeHust cBOOOHOTr0 MaeHHs

9.8

®duznueckue SBJEHUS B MOPUPOAEC: BOCIPHUSITHE 3BYKOB
JKUBOTHBIMM,  3E€MJIETpPSICEHUE, CEUCMHUYECKHE  BOJIHBI,

IlYHaMH, 3XO

9.9

TexHuueckne  yCTPOMCTBA:  OIXOJOT,  MCIIOJIb30BaHUE




yIbTpa3ByKa B ObITY U TEXHUKE
SJIEKTPOMATHUTHOE ITIOJIE N OJIEKTPOMAI'HUTHBIE BOJIHBI
101 DNEeKTPOMarHuTHOE IMoje. DJIEKTPOMAarHUTHbIE  BOJIHBI.
' CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIkaya 371€KTPOMarHUTHBIX BOJH
10.3 OnekTpomMarHuTHas npupoga cBeta. CKOpoCThb CBeETa.
' BosiHOBBIE CcBOMICTBA CBETA
10 [IpakTuueckue pabOTHI:
10.4 N3yuyeHnue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C ITOMOILBIO
MOOMIIbHOrO TenedoHa
dusnueckue sBIEHUs B MpUpoje: OMOoJorndyeckoe aencTBre
10.5 BUJUMOIrO,  yJbTpauoOJE€TOBOIO U  PEHTTEHOBCKOTO
W3JIy4EHUN
106 Texnuueckue yCTpoOlicTBa: UCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBast monens cBera. MicTouHnKM cBeTa
11.2 [IpsmonuHeitHOE pacnIpOCTpaHEHUE CBETA
Otpaxenue cBera. [lmockoe 3epkanio. 3aKOH OTpaKeHUs
11.3
cBeTa
114 [Tpenomnenue cBera. 3akoH mpesnomiieHus cBera. [lomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xon srydeli B IMH3E
118 Ontnyeckas cucrema (¢oroanmnapata, MHUKPOCKONa U
11 ' TeJecKona
117 I'maz xak onTuueckas cucrema. bim3zopykocTth U
' JAJIbHO30PKOCTh
118 Paznoxenue Oemoro ceera B cnekTp. OnbiTel HproTOHA.
' CrnoxeHue criekTpanbHbIX IBETOB. [ucnepcus cera
[IpakTHueckue paboTHI:
#H##ParfH##llccnenoBane 3aBUCUMOCTH  yrjla OTPa)KEHUs
11.9 CBETOBOIO JIy4ya OT yrja MaJeHHusl.
#H##Par#HH#113yuenne XapaKTEPUCTHK M300paxeHus
IIpeAMETa B IIJIOCKOM 3€pKaJe.




###Par##llccnenoBanie 3aBUCUMOCTH yrijla IPEIOMJICHUS
CBETOBOI'O JIy4a OT yIjla MaJeHUs Ha IPaHULE «BO3AyX —
CTEKJIOM.
###Par### lonyuenue HU300paKCHHM c TOMOIIBIO
coOuparoieit JTMH3HI.
###PartH##Onpenenenue  (QOKYCHOrO  pacCTOSHUS U
ONTUYECKOW CUJIbI COOMPAIOIIEH JINH3HI.
###Par###ONBITHI 10 pa3JIOKEHNIO OEJI0ro CBETa B CIIEKTP.
###Par###ONbITH 10 BOCIIPUATHIO LIBETA NPEAMETOB MPU UX
HaOJII0ICHUH Yepe3 LIBETOBbIE (PHIIbTPBI
@dusnyeckue sBieHUs B npupozge: 3armeHus CoiHua Hu
11.10 JlyHbl, 1BeTa TeN, ONTUYECKHE SBIIEHUS B aTMocdepe (IBeT
HebOa, pedpakums, pagyra, MUPax)
1111 TexHuueckne yCTpOWCTBa: OYKM, HEPUCKOI, (oToammapar,
' ONTUYECKHE CBETOBOJIbI
KBAHTOBBGIE ABJIEHUA
191 Omneitel Pesepdopna u miianerapHas moaenb aroma. Mojenb
' aroma bopa
129 Hcnyckanne u morjomeHue cBeta aroMoM. KBaHTHI.
' JIuneiyaTbie CEeKTphI
12.3 PagnoaxtuBHOCTE. Anb(a, OeTa- U raMmMa-u3nydeHus
124 Crtpoenue atomHoro sjpa. HykiaoHHas Mozels aTOMHOTO
' sapa. M3o0Tonsl
125 PannoaktuBHble npeBpamenus. Ilepmon  momypacnana
12 ' ATOMHBIX SIJIEP
196 SlnepHble peakuuu. 3aKOHBl COXPAaHEHMS 3apsAJ0BOTO U
' MacCcOBOI'0 YHCEN
12.7 DHeprus CBsi3M aTOMHBIX siiep. CBsi3b MacChl U SHEPrUu
198 Peaknuu cunTe3a u geneHus sjaep. VcTouHukHM sHepruu
' CoJHIIa 1 3BE31
129 Snepnas sHepretuka. JlelicTBue paiiOaKTUBHBIX U3Ty4YECHHI
' HAa JKHBbBIE OpPraHU3MBI
[IpakTuueckue pabOTHI:
12.10
HabGmonenne  CIJIOMIHBIX W JUHEHYaThIX  CIEKTPOB




U3y CHHSL.
HccnenoBanue TPEKOB: W3MEPEHHUE JHEPrUU YACTHIBI 110
TOPMO3HOMY TyTH (110 (hoTorpadusm).

W3mepenue paanoakTuBHOTO GoHA

®dusnyeckue  SBIECHUSA B INPUPOAE:  €CTECTBEHHBIN

1911 paaOaKTUBHBIN ()OH, KOCMHYECKHE Jy4d, PaJHOaKTUBHOE

' U3IIy4yEHUe IIPUPOAHBIX MHUHEpPAJIOB, JENUCTBHE
PaaOaKTUBHBIX N3JIy4YE€HUN HA OPraHU3M YeI0BeKa

1212 TexHuueckre yCTpOMCTBA: CHEKTPOCKOI, WHIAWBUIYaJIbHBII

J03UMeETp, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHHMSA OCHOBHOU OBPA30OBATEJILHON MTPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHUsI K MPeIMETHBIM pe3yJibTaTamM 0a30B0T0
YPOBHSI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl 0CHOBHOI0
o0uiero oopazoBanusi Ha ocHoe ®I'OC

ITonumanue ponu (QU3MKK B Hay4HOH KapTUHE MHpa; c(HOpMUPOBAHHOCTH
0a30BbIX MPEICTaBICHUN 0 3aKOHOMEPHOW CBSI3U U MI03HABAEMOCTH SIBJICHU U
IPUPOABL, O POJIM SKCIEPUMEHTa B (PU3MKE, O CUCTeMOOOpasyloLed posn
GU3MKH B pa3BUTUM ECTECTBEHHBIX HAYK, TEXHUKHM M TEXHOJIOTHH, 00
IBOJIOLMU  (U3MYECKUX 3HAHUHM M UX poJM B  IEJIOCTHOU
€CTECTBEHHOHAY4YHON KapTHHE MHPA, O BKJIAJE POCCUNCKUX U 3apYOEKHBIX
yu€HBIX-(OU3UKOB B  pa3BUTHE  HAyKH, OOBSICHEHHE  IIPOLECCOB

OKPY’KaIOILEr0 MUpPa, PA3BUTUE TEXHUKHU U TEXHOJIOTUN

3HaHUS O BHJAaX MaTepuH (BELIECTBO U I0J€), O ABMKEHUU Kak crocobe
CYLIECTBOBAHMSI MaTE€pHH, 00 ATOMHO-MOJEKYJISIPHOW TEOpPUU CTPOCHUS
BEIIECTBA, O (PU3MUECKON CYUIHOCTH SIBICHUN HpUPOIbl (MEXaHUYECKHX,
TEMJIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3/INyaTh SIBICHUS
[0 ONHMCAaHHUIO MX XapakTepHbIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIMX JaHHOE (U3UYECKOE SBJICHHE, YMEHHE DPACIO3HABATH
MpOSIBJICHHE HW3YYEHHBIX (PU3MUECKUX SIBJICHUNH B OKpYKaIOIIEM MHDE,

BBIJIETISIS MX CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKK)

BJIaI[eHI/IC OCHOBaMH MOHSITHHHOIO afrmapata U CHMBOJIMYECKOI'O A3bIKa
(1)I/I?>I/IKI/I U HCIOJIb30BAHUC HUX JJisI PCHICHHA y‘le6HI>IX 3ajla4; YMCHHUC
XapaKTCPU30BaTb CBOMCTBaA TCII, (bI/I?»I/I‘{eCKI/Ie SABJICHUSA W IIPOLCCCHI,

HCIIOJIb3YA d)YH,I[aMeHTaJ'II)HBIe N OMIIUPUICCKHUEC 3aKOHBI

VYMeHne onucheBaTh HN3YYCHHBIC CBOMCTBA TEN M (bnanecxne SIBJICHHUA,

UCHOTB3Ys PU3UIECKHIE BEIUINHBI

Brnanenne ocHOBaMHM METOJOB HAYYHOr'O MO3HAHHS C YIETOM COOJIOIECHUS
MpaBuiI 0€30MaCHOT0 Tpy/ia: HaOMroeHN e (PU3HUUESCKUX SIBJICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh ASKCIEPUMCHTAIBHYIO YCTAaHOBKY W3
JaHHOTI'O Ha60pa 060py110BaH1/151 IO MHCTPYKLUH, OIMMUCBIBATH XOJ OIIbITa U
3alUChIBATh €r0 Pe3yJbTaThl, ((OPMYIUPOBATH BBIBOJIBI,

ONpOBCACHUC TIPAMBIX WM KOCBCHHBIX I/ISMCpeHI/Iﬁ (1)H31/I‘ICCKI/IX BCIIMYHH:




YMEHHE  IUIAHUPOBATh  M3MEPEHHS,  CaMOCTOSATENBHO  COOMpAaTh
OKCIIEPUMEHTAJIbHYI0 YCTAHOBKY II0 HMHCTPYKIWH, BBIYUCISITH 3HAauYCHHE
BEJIMYMHBI M aHAJIM3UPOBATH MOJYYCHHBIC PE3YyJIbTaThl C y4ETOM 3aJaHHOU
HOTPELTHOCTH PE3yIbTaTOB U3MEPEHHIA;

MIPOBENICHHE HECJIOKHBIX 9KCIEPUM EHTAITBHBIX M CCIIeI0BaHUH;
CaMOCTOSITENTHHO COOMPATh IKCIIEPHUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
UCCIICIOBAHNE 10 WHCTPYKIWH, MPEACTABISATh MOJTy4YCHHBIC 3aBHCUMOCTH
¢u3MUecKuX BEIMYMH B BHAE TAOMMI W TpadUKOB, YYUTHIBATH

NOrpeIHOCTH, ACIATh BBIBOALI ITO PE3YJIbTaTaM HCCIICAOBAHUA

[ToHnMaHue XapaKTepHBIX CBOMCTB (hM3MUECKUX Mojernel (MaTepHalibHas
TOUKa, aOCOJMIOTHO TBEPHOE TEIO, MOAEIUA CTPOCHHS Ta30B, KHAKOCTEH M
TBEPABIX TeN, MJIAHETapHAs MOJENb aToMa, HYKJIOHHAas MOJiellb aTOMHOTO

A1pa) U YMEHHUE NPUMEHATh UX AJ11 00bsICHEHUS (PU3UYECKUX ITPOLIECCOB

YMmeHue o0bsACHATh (PU3NUYECKHE MPOIECChl U CBOICTBA TEJ, B TOM YHCIE U
B KOHTCKCTC CI/ITyaIlI/Iﬁ MNPaKTUKO-OPUCHTUPOBAHHOI'O  XapakKTepa, B
YaCTHOCTH, BBISIBIIAATH IMPUYIUHHO-CJIICACTBCHHBIC CBsI3U )51 CTPOUTH
OOBSICHEHHE C OMOpOM Ha HM3YyYCHHBIE CBOMCTBA (DU3UYECKUX SIBICHHI,

(I)I/IBI/I‘-IGCKI/IC 3aKOHBbI, 3aKOHOMCPHOCTHU U MOACIN

VYMmeHue pemath pacué€tHble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHMI), UCTIOIb3YS
3aKOHBI M (HOPMYJIbI, CBSA3BIBaIOIIME (PU3HUECKHE BEIUYUHBI, B YACTHOCTH,
3aluCchIBaTh KPaTKOE YCJIOBUE 3aJaul, BBIABIATH HEJOCTAIOIINE JIAHHBIE,
BbIOMpaTh 3aKOHBI M (OpPMyJbl, HEOOXOIUMBIE JUIsi €€ pelleHus,
UCIOJb30BaTh CIIPAaBOYHbIEC JAHHBIC, IPOBOAUTH pacuéTbl U OLEHUBATH
PEaTMCTUYHOCTh MOJIYYEHHOr0 3HA4eHUs (U3MUECKOH BEIMUYUHBI; YMEHHE
OIpENeNsATh Ppa3MEpHOCTh (U3NYECKOH BEJIUYMHBIL, MOJYYEHHOW IpH

PCIICHUU 3a1a9U

YMeHue XxapakTepru30BaTh NPUHLHIBI IEHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4ucyie OBITOBBIX NPUOOPOB, M HPOMBILIUIEHHBIX TEXHOJIOTHMYECKUX
IPOLIECCOB MO UX OMMCAHUIO, UCIIOJIb3Ys 3HAHUS O CBOMCTBAX (hU3MYECKUX

SIBJICHUW U HEOOXOAMMbIC (PU3NYECKHE 3aKOHOMEPHOCTH

10

YMeHHE WCIONIb30BAaTh 3HAHUS O (PU3UYCCKUX SBICHUSAX B MOBCEIHEBHOU
KHU3HU N1 oOecredeHus: 0e30MacHOCTH MpH OOpalieHud ¢ OBITOBBIMU
npuOopaMu M TEXHUYECKUMH YCTPOWCTBAMHU, COXPAHEHHS 3JI0pPOBbS U
COOJIFOJIEHUsST HOPM DKOJOTHYECKOr0 TOBENCHUS B OKpYKAIOIIEH Ccpere;

IIOHUMAaHHEC HCO6XO)II/IMOCTI/I MMPUMCHCHU A )IOCTI/DKCHI/Iﬁ (I)I/ISI/IKI/I u




TEXHOJIOT Uit AJIA palliOHAJIbHOI'O MMPHUPOAOITIOJIb30BaAHUS

11

OnplT  mouWcka, MpeoOpa3oBaHUs U MPEACTaBlIeHUS WHpopManuu
(¢u3nUecKOoro - CoIepKaHWs €  HUCIOJIb30BaHMEM  WH(OpPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHUE OLEHUBATh JOCTOBEPHOCTH
MOJIy4YCHHOW  WH(OpManMu HAa  OCHOBE HUMCIOIIMXCA 3HAaHUH |
JIOMOJTHUTENBHBIX MCTOYHUKOB;, YMEHUE HCIOJL30BAaTh MPU BBHITOJHEHUU
V4eOHBIX 3alaHuil  HAYYHO-TIONYISAPHYIO  JHUTEPATypy  (U3NYECKOTO
COJIepKaHMsl, CIPABOYHBIE MaTEpHabl, pecypchl ceT MHTepHeT; BlaieHne
0a30BBIMH HaBBIKaMH TpeoOpa3oBaHus WHOOpPMAIMKU U3 OJHOW 3HAKOBOWM
CHUCTEMBI B JIPYryl0; yMEHHE CO03/JaBaTh COOCTBEHHBIC IHCbMEHHBIC H

YCTHBIC COO6H.[€HI/IH Ha OCHOBC I/IH(I)OpMaI_II/II/I N3 HECKOJBKHUX HCTOYHUKOB




HEPEYEHDb 2JIEMEHTOB COAEPXAHUA, ITPOBEPAEMbBIX HA OI'3 ITO

OU3NKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexanndeckoe  JBUYKEHUE. MarepuanbHas ~ TOYKA. Cucrema oTcuéra.
OTHOCUTEIILHOCTD IBUKEHUS
PaBHOMepHOEe W HepaBHOMepHOe JBHkeHue. CpeaHsis ckopocTs. DopMmyna Ajs
1.2 BBIUMCIIEHUS CpellHell ckopocTu: v = S/t
PaBHOMEpHOE TIpsMONMHEITHOE ABMXKEHHE. 3aBHCHUMOCTb KOOPAMHATHI Tejaa OT
BPEMEHU B CIy4ae PABHOMEPHOI'O IPSAMOIMHEUHOTI O IBUKEHUS :
1.3 () =x, +ut
I'paduku 3aBUCHMOCTH OT BpPEMEHH Ui MPOSKIHH CKOPOCTH, TPOEKIIUH
MepeMEIICHHS, TYTH, KOOPAUHATHI IIPH PABHOMEPHOM NPSMOJIMHEMHOM JIBUKEHUU
3aBUCUMOCTb KOOpJAMHATHI Te€Ja OT BPEMEHU B ClIydyae pPaBHOYCKOPEHHOIO
MPSMOJIMHENHOT O JBUKECHHUS:
£
Sx(f} =1|-'.|;|__ * f_l':trx * ey
F
DopMyJIbl IJ1s1 MPOECKUUH NEPEMEILIEHHS, TPOEKIIMU CKOPOCTH U MIPOEKUUH YCKOPEHHUS
MPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUU:
#2
1.4 s.(D=vy,t+a, ER
U_\'('f) =Upy T4, 1,
a,(f)=canst,
le‘ - l')I.TL :zaxsx
I'paduku 3aBUCHUMOCTH OT BPEMEHH JJIsl MMPOEKIUU YCKOPEHUS, IPOCKIIMU CKOPOCTH,
MPOEKIMU TEPEMEILEHUs], KOOPAUHATHl IPH PABHOYCKOPEHHOM MPSAMOIMHEHMHOM
JBUKEHUU
CBoOonmnoe maaeHue. Dopmynbl, ONUCHIBAIONIME CBOOOTHOE TMAaJCHHUE Tela II0
15 BEpTUKAIU (IBIKCHHE Teja BHU3 HJIM BBEPX OTHOCHTEIBHO IMOBEPXHOCTH 3EMIIN).

I'paduky 3aBUCMMOCTH OT BpEMEHH IJIS MPOESKIIUU YCKOPEHUS, TPOSKIIUU CKOPOCTH U

KOOpAWHATHI IIpU CB060,[[HOM MnaaCHUM TCjia IO BEPTUKAJIN




CKopOoCTh PaBHOMEPHOTO JBMKEHUS TEJIA MO OKPYKHOCTH. Hampasienrne cKkopocTH.

dopmysia Ui BBIUMCIEHUS CKOPOCTM 4Yepe3 paauyC OKpPYKHOCTH U IEPUOJ

oOparieHus:
_InR
T
LentpocTpemuTenbHOE YCKOpEHHE. Hanpasnenue LEHTPOCTPEMUTETBHOIO
yckopenus. DopMmyria 1151 BBIMUCIEHUS YCKOPEHHUS:
1.6
2
o
%R
dopmyra, CBSI3bIBAIOIIAS IEPUO U YACTOTY OOpaleHusI:
V= 1
T
Macca. IInotHocTs BemectBa. @opmyina AJist BBIYMCIEHUS TNIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexTopHas ¢pusnyeckas BenuuuHa. ClokKeHne CUil
1.9 SIBnenne naepuuu. Ilepssiii 3akoH HeroToHA
Bropotii 3akoH HeroTona:
1.10 F=m-a
CoHarnpaBiIeHHOCTbh BEKTOPa YCKOPEHUS Tea U BEKTOPA CUJIBL, AEHCTBYIOIIEH Ha TEJIO
Bzaumoneiicteue ten. Tperuit 3akoH HproToHa:
1.11 F 21 _Pi—>2
TpeHue MOKOsT U TPEHUE CKOJbXKEHUsS. PopMmyna sl BBIYUCICHUS MOJIYJISI CHJIIbI
TPEHUS CKOJIbLKEHUS:
1.12

szu-;‘f




1.13

Hedopmanus Tena. Yrpyrue u Heynpyrue nedopmanui. 3aKoH ynpyroi aedopmanuu

(3axoH I'yka):

F=k-Al

1.14

BCGMI/IpHOe TATOTCHHE. 3aKOH BCCMHUPHOI'O TAI'OTCHUA:

my -,
F=Gg. -1 _2
R
Cuta TsokecTd. Y CKOpEHHe CBOOOHOTO MaIeHH .
®opMyiia 1Jist BBIYUCIIEHUS CHIIbI TSHKECTH BOIM3M oBepXHOCTH 3emi: F = mg.
JBusxenue rianeT Bokpyr Connna. ITepsas kocMuueckas ckopocts. HeBecoMocTs

IepErpy3Ku

1.15

NMmynbc Tena — BeKTopHas pu3nuecKas BeTUYrHa.
=m0

Nmnynsce cuctemsbl Ten. U3MeHenne uMnyiibea. UMIynbc cUitbl

1.16

3aKOH COXpaHEHMs UMILYJIbCa 1151 3aMKHYTON CUCTEMBI TEIL:
Dp=nyUy +m, U, =const

PeakTtBHOE IBUXKEHHUE

1.17

Mexanundeckas padora. opmymna sl BEIYHCIEHUS Pa0OThHI CHITBI:

A=FFoosc

Mexannueckas MOITHOCTbG:

1.18

Kunernueckas u IMOTCHIMAJIbHAsA SHECPIrus. CDopMyna JUIS BBIYU CIICHUA KHHETUYECKOM

SHEPruu:

Hﬁ')z
By

Teopema o kuHeTH4ecKkol 3Heprun. opmyna Juisl BBIYACIECHUS OTEHIMAIbHOU

SHEPrUH Teja, MOAHATOIO

Hazg 3eMIIEH:

E,= mgh




1.19

Mexanuueckasi SHEprusi:
E=E;.+E »

3aKOH COXpaHEHMs MeXaHu4ecKou saHeprun. dopmyna i 3aKOHA COXPAHEHHUS
MEXaHMUYECKOW dHEPruu B OTCYTCTBUE CUJI TpeHUs:: E = const.

[IpeBpaleHne MEXaHUYECKON YHEPTUU NIPU HATMYHUU CUJIbI TPEHUS.

1.20

[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXaHUKH.
Prruar. Moment cuisl: M - Fl.

YcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBwxHBINM 1 HenoABWXKHBINA 0710ku. KIT/I mpocThiX MeXaHHU3MOB,

n= Anonesaas

A‘S&I‘]_‘MHH

1.21

JaBnenue TBEpAOro Tena.
dopMyina 17151 BBIYUCICHUS JaBIE€HUs TBEPAOro Tea:

_E
p=7

Jasrienue ra3a. ATMocepHoOe TaBlICHHE.

I'mppocTatnueckoe qaBiaeHUE BHYTPU KUIKOCTH.

CDopMyna JJIA BBIYUCJICHUA JaBJICHUA BHYTPU KUJKOCTH:

p=pgh+p_,

1.22

3akoH [lackansa. ['mapaBauyeckuil nmpece

1.23

3akoH Apxumena. @opmyiia U OMPENEICHUS BHITAIKUBAIOIIEH CUJIbL, 1€ CTBYIOIIEH

Ha T€J10, HOFPY)KéHHOC B JKUAKOCTb UJIU T'a3:
F A = P‘EF

VYcnoBue naBanus Tena. IlnaBanue CyAdO0B U BO3AYXOIlJIaBaHUC

1.24

Mexanundeckue kKoyie0aHus. AMIJIMTYA, MEPUOA U 4dacToTa Kojebanui. dopmyra,

CBSI3BIBAIOINAS YACTOTY M MEPHOJT KOJIEOaHUH:




1.25

MaremaTudeckuii ¥ HPYKHHHBIA  MasTHUKU. IIpeBpalnenue osHeprum Ipu

KOJIe0aTEeIbHOM ABMKEHUU

1.26

3aryxaromue Konedanus. Beinyx)aennbie konedanus. Pesonanc

1.27

Mexannueckue BOJHBL [IpofgonbHBIE W MONEpPEYHbIC BOJHBLI. J[TMHA BOJNHBI U

CKOPOCTb paCcIpoOCTpaHCHHA BOJHBI:

L=v-T

1.28

3BYK. FpOMKOCTI) U BBICOTA 3BYKa. OTpa)KeHI/Ie SBYKOBOﬁ BOJIHbI HAa TPAaHHUILC JABYX

cpen. MHdpa3ByK U yIbTpa3ByK

1.29

IIpakxmuueckue pabomul

W3mepeHue cpegHeld IUIOTHOCTU BEIIECTBA; AapXUMEIOBOM CHIIBI, KECTKOCTU
NPYXUHBI; KOd((UIMEHTa TPEHUs CKOJIbXKEHUS; pabOThl CUJIBI TPEHUS, CHJIbI
YIPYTOCTH; CpEeJHEH CKOPOCTH JABMKEHHMsS OpycKa [0 HAKIOHHOM IUIOCKOCTH;
yCKOpeHHsl Opycka MpU JBHKEHMM 110 HAKJIOHHOHM IUIOCKOCTH; YacTOThl M IEepuoja
KoJeOaHMI MaTeMaTHUYeCKOro MasTHMKA; 4YacTOTbl M IepuoAa  KoyebaHui
NPY>XKUHHOTO MasiTHHUKA; MOMEHTa CHUJIbI, NEHCTBYIOIIEr0 Ha pblYar; pabOThl CHIIBI
YIPYTOCTH TPH MOABEME Ipy3a C MOMOILBIO HEMOJIBHKHOTO 0JI0Ka; pabOThI CHIIBI
yIPYTrOCTH MPU MOABEME TPy3a C MOMOIIBIO MOJBUKHOIO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEAOBOH CHIIbI OT 00BbEMa MOTpYXKEHHOM YacTu
TeJa M OT MJIOTHOCTH KHMJIKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHUJIBI OT Macchl
TEJA; CHJIbI TPEHMs CKOJBKEHHUS OT CHJIbI HOPMAaJbHOI'O JABJIEHUS U OT poja
MOBEPXHOCTH; CHJIBI YIIPYTOCTH, BO3HUKAIONIEH B MPYXHHE, OT CTENEHHU J1e(hopMaLun
IIPY>KUHBI; YCKOpEHUsI OpycKa OT yrIjla HakJIOHA HaIpaBJIAOILEH; neproaa (4acToThl)
KOJIeO0aHUI HUTSHOIO MasiTHUKA OT JJIMHBI HUTH; Hepuojia KojJeOaHUH MpyXHHHOIO
MasiTHUKAa OT MAacchl I'py3a M >KECTKOCTH HPY)KUHBI; UCCIIEOBAHUE HE3aBHUCUMOCTH
nepuoaa KoyieOaHWH HUTSHOIO MasTHMKA OT Macchl Ipysa. IIpoBepka ycioBus

PaBHOBECHA pblyara

1.30

Qusuueckue sa6leHUs 8 npupooe: TPUMEPHI IBIKEHUS C pa3IMYHBIMU CKOPOCTSMHU B
’)KMBOW M HEXUBOM NPUPOJIE, ACHCTBUE CUIIbI TPEHUS B MPUPOJIE U TEXHUKE, MPUITUBBI
U OTJMBBI, ABMXKeHHE MiaaHeT COJHEYHON CHUCTEMbl, pEaKTUBHOE JIBH)KEHUE >KUBBIX
OpPraHU3MOB, pblUard B TeJie YEJIOBEKa, BIMSHUE aTMOC(EpHOro JaBIEHUS HA KHUBOU
OpraHu3M, ILIaBaHUE pPBHIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMH, 3E€MIJICTPSICEHUE,

CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO

1.31

Texnuueckue ycmpoucmea: CHOUAOMETp, JTaTYUMKA TIOJIOXKEHUS, PACCTOSHUS U

YCKOpCHUA, JAUHAMOMCETD, IIOJIIMITHUKH, PAKCTHI, phbI4ar, HO)IBI/I)KHBH7I u




HEMOJBW)XHBIA OJIOKH, HAKJIOHHAs TJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY,
COOOMIAIONINECS] COCYABI, YCTPOMCTBO BOJONPOBOJA, THUIPABINYECKUN TpeEcC,
MaHOMETp, OapoMmeTp, BBICOTOMEp, TOPIIHEBOM HAcoC, apeoMeTp, HXOJOT,

WCIOJIb30BAaHUE YIbTPA3BYKa B OBITY U TEXHHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE TOJOKECHUSI MOJICKYJSIPHO-KHHETHYECKOW TEOPUU CTPOCHUS BEIECTBA.
2.1 Mopemu  TBEPHOrO, KHAKOTO M Tra3000pa3HOrO0  COCTOSHWUH  BEIIECTBA.
Kpucraanmiueckue u aMmopdHbIe Tea
95 JiBmwkeHune dactui BemiecTBa. CBs3b CKOPOCTH JABIIKEHHMS YacTHUI] C TEMIEpaTypoil.
bpoyHoBckoe nBmkenue, 1udysus
2.3 CMauuBaHue U KalWJUIAPHBIE SBJIECHUS
24 TennoBoe pacimpeHue U CKaTue
2.5 TemnoBoe paBHOBecHe
. Buytpennsis sHeprusi. Pabora u Temnonepenaya Kak cnocoObl H3MEHEHHs BHYTPEHHEH
SHEPTrUn
2.7 Bunsl Tenonepenadn: TeIONPOBOAHOCTh, KOHBEKIIHS, U3JIy4eHUE
HarpeBanue n oxnaxnenue tei. KommdecTBo TemmoThl. Y ieiabHas TeMI0EMKOCTS:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHUs SHEPTHH B TEIJIOBBIX Mpolleccax. Y paBHEHHE TEIJIOBOTO OaiaHca:
2.9 Q1+Q2 —|—___:0
Hcnapenue u xkonaeHcanus. Mi3sMeHeHrne BHYTpEHHEH SHEPTUH B IIPOL[ECCE UCIIAPEHUS
2.10 U KoHjeHcalu. Kumnenune sxuakoctu. Y aenbpHas Temiora mapoobdpasosanus: L = Q/m
2.11 BnaxxnocTth Bo3ayxa
[MnaBnenne m kpucraumzanus. Vi3MeHeHHe BHYTpEeHHEW SHEPruyl NpH IUIABICHUU U
KPHCTAJLTH3AIHMH. Y IebHAS TeIUIOTA IIIaBJICHHS:
212 % (@)
m
213 BHyTpeHHsis1 2HEprus CropaHus TOIUIMBA. Y IeTbHAs TEIJI0Ta CrOpaHUs TOILTUBA: (| =

Q/m




2.14

[TpunHIMIIEI paboTHI TemIOBBIX apurarencii. KIT/ TeroBoro aBurateiis

IIpakmuueckue pabomul
N3mepenne ynenpbHOM TEIIOEMKOCTH METANIMYECKOTO LUJMHAPA; KOJIMYECTBA
TETUIOTHI, TMOJTYYSHHOTO BOJOM KOMHATHOW TeMmeparypbl (MKCHPOBAHHON MaccChl, B

KOTOPYHO OITYHICH HaneTBIﬁ HUIXMHAP, KOJIWYCCTBA TCIIJIOTHI, OTAAHHOI'O HArpCTbhbiM

245 UUAITUHAPOM, MOCJIE OMYCKaHUs €ro B BOAY KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO31yXa; yJEJIbHOM TEIIOTHI MJIaBJieHUs Japaa. MccnegoBanue N3MeHEHUs
TeMIepaTypbl BOABI TIPU PA3JIMYHBIX YCJIOBHSX; SIBJICHHS TEIJIOOOMEHA TIpH
CMEIIMBAaHUU XOJIOJHOM U rOpsiuei BOJbI; MpoLecca UCIIapEeHUs
Qusuueckue sA61eHUs 8 NPUpoOe: TIOBEPXHOCTHOE HATSHKEHUE U KallUJUIAPHBIC SBICHUS

2.16 B IpUpOAE, KpUCTauibl B mpupone, uznydeHue ConHua, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHMUE POCHI, TyMaHa, HHEsl, CHera
Texnuueckue ycmpoiicmea: KallWULIPbl, IPUMEPbl HCIOJIb30BAHUSA KPUCTAJUIOB,

217 KUJKOCTHBIA TEPMOMETP, JaTYMK TEMIIEPATYphl, TEPMOC, CUCTEMA OTOIJIEHUS JIOMOB,
TUTPOMETPEI, ICUXPOMETP, MapoBasi TypOrHa, IBUTATE]Ib BHYTPEHHET O CTOPAHHUS

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 Onextpuzanus Tel. J[Ba BUa SIEKTPUUECKUX 3aPsiiOB

3.2 B3anMopaeiictBue 3apskeHHBIX Tel. 3akoH Kynona

3.3 3aKOH COXpaHEHUs JIEKTPHUUECKOr0 3apsaaa

34 Onextpuueckoe moiae. HanpsxéHHocTs  anekTpudeckoro  monsd.  I[Ipunnun

' CYIEPIIO3ULIUU JEKTPHUUECKUX TMOJIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocurenu snexktpuueckux 3apsigoB. JleiicTBHe  3IEKTPUYECKOro  MOJIsS  Ha
' aneKTpuueckue 3apsaabl. [[poBOIHUKY U TUAIEKTPUKU
[locTosiHHBIN H3nekTpuueckuil TokK. JlelicTBus snexkTpuyeckoro Toka. Cuna ToOKa.
Hanpsxenue.

3.6 I=q/t,U=AqQ
DIEKTPUYECKOE COIPOTUBIIEHHUE. Y 1EIbHOE JJIEKTPHUUECKOE COIIPOTUBIICHHE:

3.7 R =pl/S

3.8

3akon OMa Jutst yyacTka aekrpudeckoit menu: | = U/R




IlocaemoBaTeabHOE COCAUHCHHE MMPpOBOAHHKOB:

I, =1,. U=U,+U,. R=R, +R,

3.9 [TapannenbHOE coeMHEHUE MPOBOJHUKOB PABHOT'O COMPOTUBIICHUS:
U=U;I=1+1I; R:%.
CMelaHHbIE COETMHEHUS TPOBOTHUKOB
PaboTa u MmontHOCTB 351ekTpruyeckoro Toka. A = Ult, P = Ul
3.10
3akon [xoyns — Jlenna:
3.11 0= I’ -R-t
3.1 OnbIT Opcrena. MarHUTHOE 1OJI€ MPSAMOrO MPOBOJHHUKA ¢ TOKOM. JIMHUM MarHUTHOM
' WHIYKITUU
3.13 MarauTHOE 110JI€ ITOCTOSIHHOI0 MarHuTa. B3anumoaelcTBre NOCTOSIHHBIX MAarHUTOB
3.14 JleficTBME MarHUTHOIO I10JI1 HA IPOBOJHUK C TOKOM
3.15 Omnpbitel @apajes. SABnenue syekTpoMarauTHon nHAyKuuu. [1paBuno Jlenna
Ipaxmuueckue pabomuol
N3mepenne 371eKTpuYecKoro COMpOTUBIICHHUS PE3UCTOPA; MOITHOCTH 3JIEKTPHUUYECKOTO
TOKa; pabOThI IIEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BOSHHKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 JaMIIOYKa), OT HAINPsHKEHUsST Ha KOHIIaX MPOBOJIHKMKA; 3aBUCUMOCTH COIPOTHBJICHHS OT
' JUIMHBI  TIPOBOAHWKA, TJIOIIAJM €ro IOMEpPEeYHOro CEUEHUs U  YHAEJIbHOro
COIIPOTHUBJICHHUS.
[IpoBepka mpaBuia A SJIEKTPHUYECKOTO HAMPSHKEHUS TMPU  MOCIEI0BATEIHLHOM
COCIMHEHUHM TPOBOAHUKOB;, TIPaBWIA I CHJIBI JJEKTPUYECKOTO TOKa MpH
napasuieIbHOM COCIMHEHUU MPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuyeckue sA6leHUs 6 npupode. DIEKTPUUECKHE SBJICHUS B aTMocdepe,
3.17 ANEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE IMOJe 3eMJd, Apeid MOIIOCOB, POIb
MarHUTHOTO TOJIS JJ1sI )KU3HU Ha 3eMJie, TIOJIIPHOE CUSTHHIE
Texnuueckue ycmpouicmea: >IEKTPOCKOIN, aMIIepMETpP, BOJIbTMETP, PEOCTAT, CUETUUK
318 JNEKTPUUECKOW DHEPruU, DJICKTPOOCBETUTEIbHBIE TPHOOPBI, HarpeBaTelbHBIE

ANEKTPONPHOOPHI  (MPUMEPHI), DJIEKTPUUYECKUE TPEIOXPAHUTEIH, IJICKTPOMArHUT,

QJICKTPOABUTATCIIb MOCTOSIHHOI'O TOKA, FCHECPATOP IMMOCTOAHHOTO TOKA




3.19

BHGKTPOMaFHI/ITHBIe BoJHEI. IlIkana SJICKTPOMArdMTHBIX BOJIH

3.20 JlyueBast Mmonenb cBeta. [IpsmMonuHelHOe pacpOCTpaHEHHUE CBETa
3.21 3akoH oTpakeHus csera. [lnockoe 3epkano
3.22 [Ipenomiienne cBeTa. 3aKOH MPETOMIICHUS CBETa
3.23 Hucnepcus cseta
394 JIunza. Xox nyyeit B muH3e. GOKyCHOE paccTOsTHUE JMH3BL. ONTHUYECKas CUJIa JIMH3BI:
' D=1/F
3.25 I'na3 kak ontuueckas cucrema. ONTHYECKUE TIPUOOPHI
IIpakmuueckue pabomul
###Par#Ht#l13mMepenrie  ONTUYECKOM CHJIbI  coOMparoliel  JUH3bI;  (POKYCHOIo
paccTosiHusl coOuparomield JHH3bI (10 CBOWCTBY PAaBEHCTBA pPa3MEpPOB IMPEAMETa H
U300pakeHus, KOIJa TMpeAMET pacrlojioKeH B JBOMHOM (QoKyce), IoKazaTens
3.26 MIPEJIOMJICHHS CTEKJIA.
###Par###lIccnenoBane CBOMCTBA HM300pa)KCHHUS, IMOJYYEHHOIO C ITOMOIIBIO
cOOMparoIIel JIMH3BI, W3MEHEHUs (DOKYCHOT'O PACCTOSHHUS JABYX CIIOKCHHBIX JIHH3;
3aBHCUMOCTH yTJia TPEIIOMJICHHsI CBETOBOI'O JIyda OT yrjia NaJeHHs Ha TpaHUIle
«BO3JIyX — CTEKJIO»
397 Qu3zuueckue sgnenus 6 npupooe: 3atmennst ComHna u JIyHbI, IBeTa TN, ONMTUYECKUE
' siBiieHus B atMocdepe (11BeT Heba, pedpakiius, paayra, MUpax)
3.28 Texuuueckue ycmpoticmea: 09K, IIEPUCKOII, (hOTOANTIAPAT, ONTUIECKUE CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PanmoaktuBHOCTB. Anb(a-, Oeta-, ramma-u3inydenus. Peakiuu anbda-u 6era-pacmana
4.2 Omnsitel Pezepdopaa no paccesuuro anbpa-yactun. [lnanerapuas monens atoma
4.3 CocraB aTomHoOro sifpa. M3otomnsl
4.4 [lepuox monypacnaza aTOMHBIX SiA€P
4.5 SnepHble peakiuy. 3aKOHBI COXpaHEHUS 3aPsIOBOrO U MacCOBOT'O YHCET
Dusuyeckue A61eHUsI 8 NPUPOOde. eCTECTBEHHBIH PaJMOAKTUBHBINA (JOH, KOCMHUYECKUE
4.6 Jy4H, PaIi0aKTHBHOE M3TYYCHHE IPUPOTHBIX MHHEPAJIOB, JICHCTBUE PaJMOAKTUBHBIX
W3JIy4€HHUI Ha OPraHU3M 4eJIOBEKA
47 Texuuueckue ycmpoiicmea: CIEKTPOCKOI, WHIANBUAYATbHBIA HTO3MMETp, Kamepa

BI/IJ'II)COHa, AA€pHas SHEPrcTUKa




YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

METOANYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
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