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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJIOKEHUM M TpeOOBaHUU K pe3ylbTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpaMMbI, MPEACTABICHHBIX B
®I'OC 00O, a Takxe ¢ yaérom (henepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMmbl 10 (U3MKE HampaBieHO Ha QopMUpOBaHUE
€CTECTBEHHO-HAYYHOW TPaAMOTHOCTH OOYYAIONIUXCS M OPTaHU3alUI0 W3YUCHHUS
¢u3NKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo (u3uke ydWUTHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4eHHs, a TAaKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3suke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojxaMm o0yuyeHus (o Kjaccam), MpeajiaraeT IPUMEPHYIO MOCJIeI0BATeIbHOCTh
U3YYEHHUsSI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
TIOMOIIY YYUTEIO B CO3/JaHUU paboveil mporpaMMbl IO Y4eOHOMY TPEIMETY.

duzrka SBISIETCS  CHCTEMOOOpAa3yOIUM IS  €CTeCTBEHHO-HAYYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB
U SIBJICHUM, H3y4yaeMbIX XUMHUEU, Ouoyioruerd, acTpoHOMHEH U (PU3HMYECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
NpenoCTaBisieT HauOonee sICHbIe O0pa3lbl NPUMEHEHUs HaydyHOro MeEToja
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOIUMU KOMIIETEHTHOCTSMHM, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SBJICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wusyueHuss (Pu3NKK HAa YpPOBHE OCHOBHOI'O 0O0IIEro oOpa3oBaHUS
onpeznenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHusammsx Poccuiickoit @Denepanuu, pean3yrOMMUX
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON  peEIICHHEM



Konnerun MunuctepctBa npocsenienus Poccuiickoit denepanuu (MpoTOKOa OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
po()eCCHOHATIBLHON EATEIBHOCTH, CBI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
o01iero oopazoBaHusl 00€CIIEUNBAETCS PEILICHUEM CIIEAYIONINX 3244

npuoOpeTeHre 3HAaHUM O JIUCKPETHOM CTPOCHHUM  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJEKTPUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

npuoOpeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DPU3UUECKHUE SBICHHS C
VCIIOJIb30BAaHUEM IIOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIMX PacuyE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MIPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJHBIEC SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pabOTBl M SKCHEPHUMEHTAIbHBIE HCCIEAOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOUYasi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (PU3UKHU, aHATIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(hepamu npodeccuoHaTbHON NesATeNbHOCTH, CBA3aHHBIMU
C (U3UKON, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETro

oOpazoBanus oTBoauTcs 238 4acoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
kJjacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 daca B Henemro).

[Ipennaraemsiii B mporpamMme mo ¢Gpu3HKe MepedeHb JadopaTOPHBIX PaboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
00y4YaronMxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeiaraéMbIX B pamMKax
OCHOBHOT'0 TOCYZIapCTBEHHOT0 2K3aMeHa 1Mo (hU3uKe.



COILEPKAHUE OBYYEHUA
7 KIIACC

Pa3znesn 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAIOIIEro Mupa.

®usnka — Hayka o mnpupone. fABneHus npupoibl. PUNYECKUE SABICHUSA:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouzuueckne BenuuuHbl. W3mepenmne ¢usndeckux BenuduH. Duszmueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAyKHM H3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIPOCA, BBIIBHIKEHHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®dusznueckue npubOpPHI U MPOIEAypa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. M3MepeHue pacCTOSHUMN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temieparypsl NpU NOMOIIM >KUAKOCTHOTO TEPMOMETpA H
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
IIapuKa, MyIEHHOTO TOPU30HTAJIBHO, TeM OOJbIlle, YeM OOJbIlle BhICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTrOMbl M MOJIEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEILIECTBA: IPUTSKEHNUE U OTTAIKWBAHHUE.

ArperaTHple COCTOSIHHS BEILIECTBA: CTPOCHUE Ia30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHMSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHue 6poyHOBCKOTO JBIKCHHUS.



2. HaGmonenue nuddysun.
3. HaOmionenue ~ siBneHud,  OOBSACHAIOIIMXCA  MPUTSIKEHUEM WM
OTTAJIKMBAHUEM YaCTHIl BEILIECTBA.

Jlabopamopnsie padbomost u onvimet.

1. OneHka JuUaMeTpa aroMa METOAOM psioB  (C  UCIOJIb30BAHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TEIVIOBOTO PACIIMPEHUS ra30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHssi CKOPOCTh MPHU HEPAaBHOMEPHOM IBIKEHHH. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InotHOCTH BemiecTBa. CBSI3b IUIOTHOCTU C KOJWYECTBOM MOJIEKYJ B €IUHUIIEC
00BbEMa BEIECTBA.
Cwita Kak xapakTepucThKa B3auMoAeucTBUs Tell. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepeHue cuibl ¢ OMOMIBIO AUHAMOMETpA. SIBJIEHUE TIATOTEHUS U CUJIA
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HAPABJIEHHBIX 110 OJHOM NpsiMoM. PaBHomelcTByromas cuil. Cuiia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst HHEPIIMH.
4. HabmroneHue n3aMeHEeHUs! CKOPOCTHU MPHU B3aMMOJICUCTBHUH TEIl.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TET.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmnpeneneHne CKOPOCTU PABHOMEPHOrO JABUKEHUS (IIApUKA B KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHEN CKOPOCTH CKONBKEHHs Opycka WM IIapuKa II0
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLIHUE 3aBUCUMOCTh pacTsDKeHHs (Iedopmanun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIbKEHUS OT
BEca Tella U XapaKkTepa COMPUKACAIOIINXCS MOBEPXHOCTEH.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenune. CriocoObl yMEHbIIICHUSI U YBEIUUEHUS JaBiieHus. J(aBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPIBIMU TEJIaMH, KUAKOCTAMU U razamu. 3akoH Ilackans. [lmeBMatuueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napajiokc. Coodiaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emiu. OmbiT Toppuyennu. M3mepeHue atMochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOro aBJIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )XUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeNO. BrITankuaromas
(apxumenosa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxomiaBanue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs JKUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHUIIBI OT 00bEMa MOTPYKEHHOW YacTu
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: IUIAaBAHWE WU MOTPYKEHHE TEl B 3aBUCUMOCTH

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUAJIKOCTh YaCTH Tea.

2. OmnpeneneHue BBITAIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEM Ha  TeIo,
MOTPYKEHHOE B )KUIAKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MACCHhI TeJa.

4. OnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTb BBITAJIKUBAIOIIEH  CHIIBI,
NEUCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT OOBEMA NOrpy:KEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

5. KoHCTpyupoBaHHE apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKHM U
OIpeaeIIeHUE €€ rPy30M0AbEMHOCTH.

Pa3nen 5. PaGoTra 1 MOIIHOCTH. JHeprus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeiec MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBuio

paBHOBecus pbluara. [IlpumMeHeHue TmpaBWiIa pPaBHOBECUS phluara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJI mnpocteix MexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass odHeprusa. KuHermyeckas W IIOTEHUMAIbHAs JDHEPIHs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHHUS MPU PABHOMEPHOM JABMKEHUU Tella

10 TOPU30HTAIILHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUsI MEXaHUYECKOW SHEPTUU.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITEI, MOATBEPKIAKOLINE
OCHOBHBI€ MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH.

Monenu TBEPIOro, >KHIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucramnmmueckue u amopdusie Tema. OObSICHEHHE CBOWCTB Ta30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOKEHUWA MOJICKYISPHO--KHHETUYECKON TEOpUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBIO TEIUIOBOI'O JIBUKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TeIionepeaadya u COBEpLICHUE paboTHI. Buasr TEIUIoNEepeaaym:
TEIJIONPOBOIHOCTh, KOHBEKIMUS, U3IyYEHHUE.

KonundectBo TemnoTsl. YaenbHas TEIIOEMKOCTh BEHIECTBA. 1eMIo00MEH U
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenuwe. Kunenuwe. YnpenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPhl KHUIIEHUS OT aTMOC(hepHOTo
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAS TEIUIOTa CTOPaHUSL.

[Tpunmuner pabotel TemnoBbix napurareneit KIIJ[ temmoBoro nBuraresns.
TeroBble IBUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIIBI.

3aKOH COXpaHEHUA U MPEBPAILCHUS SHEPTUM B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

1. Habmionenne OpOyHOBCKOTO JTBUKEHHUS.
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10.
11.
12.
13.

Habmonenune nuddysuu.

Habmronenue ssBieHnii cMauMBaHUsI M KaMMIISIPHBIX SIBJICHUH.
Habmronenne TermioBoro pacmmpeHus Tel.

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpeanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIaAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH TUIABICHUU.
Moaenu TeIIOBBIX JABUTATEIEH.

Jlabopamopnsie padbomosl u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnBITHI IO OOHAPYKEHUIO TEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHUS.
OnbITHI O BRIPAIIMBAHUIO KPUCTAIIOB TOBAPEHHOM COJIM WU caxapa.
OnpIThl MO HAOJIOJACHUIO TEIJIOBOI'O PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEIL.

Ornpenenenue qaBieHUs BO3/yXa B OaJIOHE HIIPUIIA.

OnbIThl, AEMOHCTPUPYIONIME 3aBUCUMOCTH JIaBJIEHUA BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJTMHBI CTOJIOWKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHS BHYTPEHHEH OSHEpPruuM Tejla B pe3ysbTaTe
TerIonepeaavyy U padboThl BHEITHUX CHJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METALTUYECKUM ITUITUHPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

OnekTpusauus Ten. [[Ba pona sneKkTpuuecKux 3apsaoB. B3ammopernctBue
3apspDKeHHBIX  Tel. 3akoH KynmoHna (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apsHDKCHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUS MEXKTY TEIIAMH).

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IEKTPUUECKUX TTOJIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W  JUAJEKTPUKU. 3aKOH  COXpPAHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHMS DJIEKTPUYECKOrO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuina  Toka.  DJEKTPUUYECKOE  HAIpsKEHHE.
ConpoTruBieHHE TPOBOJHUKA. Y AEIBHOE COMPOTHUBJIIEHUE BellecTBAa. 3akoH Oma
o yyactka nenu.  [lociemoBarenbHOE W MapajlielIbHOE — COCIUHEHUE
IIPOBOJHUKOB.

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DJIEKTPUUECKUE LIETTH U MTOTPEOUTENH IIEKTPpUUECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTositHHBIE ~ MarHuTHl.  B3auMopaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MaruutHoe nosie. MarHuTHoe 1osie 3eMJId U €ro 3Ha4eHUe IJId )KU3HU Ha 3emiie.
OmeiT  Opcrena. MarautHoe T1oje  JJIEKTpUYECKOro Toka. [Ipumenenue
AJIEKTPOMArHUTOB B TEXHUKE. /[eliCTBME MAarHUTHOIO MOJIS HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa. lCronb30BaHUE SIEKTPOJBUraTesied B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. CrniocoOsI MOJTyYEHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

DJIeKTpHU3aLus TEN.
JIBa poza 3JIEKTPUUECKUX 3apSAI0OB U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEIL.
YCTpOUCTBO U JEUCTBUE JIEKTPOCKOIA.
DIIEKTpOCTaTUUECKAs UHAYKITUSI.
3aKOH COXpaHEHUA JICKTPUUECKUX 3aPSJIOB.
[IpoBOOHUKY U AUDIIEKTPUKH.
MopaenvrpoBaHue CHIOBBIX JIMHUM 3JIEKTPUIECKOTO MO
HcTouHnKky MOCTOSHHOTO TOKA.
JIercTBYSI IIEKTPUUECKOTrO TOKA.
. DNEKTPUYECKHUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuiibl TOKa aMIePMETPOM.
. I3MepeHune 3JeKTpUUECKOro Haps>KEHUSI BOJIbTMETPOM.
. PeocTar u Mara3uH COpOTUBIICHUM.
. BzaumogenicTBrEe OCTOSSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HAIPaBJICHUS HWHAYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONEHUIO DJICKTPU3AIMU  TeJl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre AeHCTBUS DJIEKTPUUYECKOTO TMOJISI HA TPOBOJHUKU U
JTUAIEKTPUKH.

Coopka u npoBepka pabOThI JJIEKTPUUECKOMN €U MOCTOSHHOTO TOKA.
N3mepenure u peryampoBaHue CUITbI TOKA.

N3MepeHue u peryiupoBaHie HAIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIErO 4Y€pe3 pe3UcTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJIEHUSI TPOBOJAHUKA OT €ro [JWHBI, MUIONAAU MONEPEYHOrO
CEUEHHMs U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKCHUM MpU TOCIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia mjig CWiIbl TOKa IMPU MHapaJLIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenue pabOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OmpeneneHrue MOIIHOCTH BJIEKTPUYECKOTO TOKA, BBIJACIIEMONW Ha
pe3nucTope.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/IEUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOrO TMOJS TMOCTOSIHHBIX ~ MAarHUTOB TMpU  HX
00BEMHEHUY U pa3/eIICHUN.

UccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIBI  B3aWMOJICHCTBUS
KATyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HaIlpaBJICHUS TOKa B
KaTyILKE.

18. M3yueHue AeUCTBUA MAarHUTHOT O TOJISL HA TPOBOJAHUK C TOKOM.

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHHS W HANPABICHUS HHIYKIIMOHHOIO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHOMepHOE npsiMosMHENHOE NBMKEeHUE. CpelHsss 1 MIHOBEHHAas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMonuHelHOe JBmwkKeHne. CBOOOIHOE
najgenue. OnbiTel ['anumnes.

PaBHomMepHOe nBmKEeHHE 1O OKpy)HOCTH. [lepuon u vactora oOpareHus.
JluneriHas u yriioBas CKOpocTH. LleHTpocTpeMHUTENbHOE YCKOPEHUE.

[TepBeiit 3ak0oH HeroTrona. Bropon 3axkon Hetorona. Tperuit 3akoH HproToHa.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CUiia TPEHUS CKOJIbXEHUSI, CUJla
TPEHHUS TTOKOsI, APYTHE€ BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpPEHHE CBOOOJHOrO
najgeHus. Jpuwxenue mnaner Bokpyr Connma. IlepBas kocMuyeckasi CKOPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue maTepuanbHON TOYKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TeNA ¢ 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mMmyinbca. MIMnynbe Cuiibl. 3aKOH COXPaHEHUs
UMITyJIbca. PEakTHUBHOE IBUKEHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHIManbHas SHEprus Teja, MOJHATOrO HaJl
MOBEPXHOCTHIO 3eMJIH. [IoTeHIIManbpHast SHEprus CxKATOW NpPYyKUHbL. KnHnernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGnrongeHue mMexaHW4YeCKOro JBHIKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHME TyTE€d W TPACKTOPUN JABWKEHUS OIJHOIO M TOrO K€ Tena
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCYETA.

N3mepenne ckopoCTH U YCKOPEHUS NPSIMOIUHENHOTO IBUKECHHUS.
HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO JIBUKEHUS.

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

HaGmtonenne MmexaHnuecKux SBJICHHUM, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pum €€ PaBHOMEPHOM U  YCKOPEHHOM JBW)KEHUHU
OTHOCUTENbHO KaOMHETa PU3UKH.

3aBUCUMOCTh YCKOPEHHMS Te€la OT MAacCChl Te€lla U JEUCTBYIOIIECH HA HETO
CHUJIBI.

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUU MPU IBUKECHUU TEJa MO IEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBaHue TpakTa Mg pa3roHa W JajJbHEUILEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBXKEHHS Opycka WU JABMKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

WccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKEHUU Tela
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCIIOJIb30BaHUEM HEMOABIMKHOTO U MOIBYKHOT'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Paznen 9. Mexannueckne KoJge0aAHUA U BOJIHBI.

KonebarensHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOaHUI: TTepro,
4acToTa, aMIUIMTYy1a. MarteMaTU4eCKUil U MPYKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiiCTBa MeXaHWMYeCKUX BOdH. [IpomonbHble U
MONEPEYHbIC BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpaCIpPOCTPAHCHMUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka U BbicoTa ToHA. OtTpaxenue 3Byka. MHbpa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue kxoseOaHUM Tel IIOA JEUCTBHUEM CWIBI TSIKECTH U CUJIBI
YIPYTOCTH.

Habmronenue konebanuii rpy3a Ha HUTH W Ha MPY>KUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre YacTOThl W TEpUojia KoJeOaHMM MaTeMaTH4eCKOTo
MasiTHUKA.

2. OmnpeneneHue 4acTOTHl U TIepuo/Ia KoJIeOaHU PY>KUHHOTO MasITHHUKA.

3. HccnenoBanue 3aBUCHMOCTH MEpHOJIa KOJeOAHUH MOABEIICHHOIO K HUTH
rpy3a OT JJIWHBI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIEpHOIa KoJeOaHUN MPYKUHHOT'O MasiTHHUKA

o v A~ w N

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpUO/a KOIeOaHW Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh IepuoAa  KosieOaHuid
NPYXUHHOTO MasiTHUKA OT MAcChl rpy3a M KECTKOCTU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. D1eKTpOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNeKTpOMarHuTHOE  ToJjie.  DJeKTpoMarHutHble  BoiHbL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana »nekTpoMarHWTHBIX BOJH. Hcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOJHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TMOMOIIBI0 MOOHMIBHOTO

TenedoHa.

Pa3nen 11. CBeToBbBIE AABJICHHS.

JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE
pacnpocTtpaHenue cBera. 3atMenust Connua u JIlynsl. Otpaxenue cBera. [limockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OTpaXeHHE cBeTa. VCMonb30BaHME TIOJIHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONa M Teleckomna. ['J1a3 Kak onTUYeckas cHucTeMa. Bbiaum30pykocTs u
JaTbHO30PKOCTb.

Paznoxenune Oenoro cBera B crekTp. Omnbitel HeloTona. CnoxxeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[TonyueHnue n300pa>keHMU B IJIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeld B cCOOMparoIen JIMH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

12. [Tony4yenue 6em0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBHCUMOCTH YIUVIA OTPAKEHHUSI CBETOBOIO Jyda OT yria
NaJCHUS.

2. M3yuenue xapaKTepuCTUK H300paKE€HUs IIPEIMETa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCMMOCTH yTIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4ya OT yIJia
MaJICHUS] Ha TPAHUILE «BO3IYyX—CTEKIION.
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4. TlomyueHue n300pa>keHUI C TTOMOIIBIO COOMPAIOIIEH JIUMH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSIHUSI M ONTUYECKON CHIIBI coOUparoien
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJACHUH 4Yepes3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble IBJICHUS.

OmneiTel Pe3zeppopna v mimanerapHas mozgenb atoma. Mogens atoma bopa.
HcnyckaHue u norniomeHne cBeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTta- U raMma-uziaydeHus. CTpoeHre aTOMHOIro
saapa. Hykionnas wmopens aromHoro sapa. HM3orombel.  PagnoaktuBHBIE
npespauienus. [lepuon momypacmnaaa aTOMHBIX SIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUs 3apsi0BOrO0 M MacCOBOI'O YHUCEIN.
DHeprus CBsI3M aTOMHBIX sAnep. CBsA3b Macchl W dHEpruM. Peakuuu cuHTE3a U
nenenus saep. Uctounuku sHeprun CostHIa U 3BE3.

Anepnas ocHepreruka. JleWcTBHA pPagUOAKTHBHBIX W3JIYYEHHHW HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiyyeHns NpupoOAHBIX MUHEPAIOB U MPOLYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpPEKOB: M3MEPEHHME DHEPIMHM YaCTHULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--00001IAIOIUI MOAYJIb IPEIHA3HAUEH JIs1 CUCTEMATU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO MTPU U3YYEHUHU BCEro Kypca (PU3MKH, a TAKXKe JJIsi MOJTOTOBKH K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy MO (u3uke i 00ydJaroIuxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PEe3yJNbTaToB  OOydeHUs, (QopMUpyeTCs
€CTECTBEHHOHAYy4YHasi TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB MCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4eCTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMANBHO AEATEIBHOCTHBIA XapakTep JaHHOTO pa3/elia peain3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJYYCHHBIX 3HAHHWI pacro3HaBaTh M HAyYHO OOBICHSITH
bu3nYecKue SIBICHUS B OKPY>KaIOIIeH MPUPOJI€ U MOBCEAHEBHON KU3HMU;

UCITIO0JIb30BaTh HAYYHbIE METO/Ibl UCCCAOBAHUS (PUBUUECKUX SIBJICHUN, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUYECKOT 0 UCIIOJIb30BAHUS PA3IUYHBIX HUICTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA IMPEBPAILECHUS U COXPAHEHUSI BCEX M3BECTHBIX BHUJIOB
SHEPTHH.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yyenue ¢u3nKy HA ypOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHHUs HAIMPABIEHO

Ha JOCTM)KEHUE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaToB.

B pesynbTaTe uzydeHus: Gu3nKu Ha ypoBHE OCHOBHOI'O 00IIIero o0pa3oBaHuUs

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

— IPOSIBJIEHUE UHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
buznuecKol HayKu;

— LIECHHOCTHOE OTHOIIIEHUE K JIOCTUXKEHUSIM POCCUMCKUX YUEHBIX --(DUZUKOB;

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYXJI€HHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMpOoOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

— OCO3HAaHME BAXXHOCTH MOPAJbHO--3TUYECKUX TMPUHIMUIOB B JESATEIbHOCTH
YUYEHOIO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KayeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHWE IEHHOCTU (PU3MYECKOM HAayKu KaK MOIIHOIO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JeATEeNIbHOCTH;

S) ¢opMupoBaHusT  KYJbTYPbl  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BAXKHOCTU TPaBWI OE€30IacHOr0 IOBEICHHS Ha
TpaHCIOPTE, HA JOporax, ¢ JJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMalTHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTh HaBBIKA pediieKcHH, MpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTr'0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE€ B PEIICHUU MPAKTHUYECKUX 3a/1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOMUX B TOM 4YHCIE U (PUINIECKHUX
3HaHUM;

e — MHTEPEC K MPaKTUYECKOMY M3YUYCHHIO MPOo(decChid, CBSI3aHHBIX ¢ (DU3UKOMH;

e 7)3KO0JIOrHYE€CKOTr0 BOCIIUTAHUA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKpPYXKAIOIIeW Cpeabl, TUIAHHUPOBAHUSA TIOCTYNKOB W OIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUMN JIJIs1 OKPYKAIOLIEH CPeIbl;

e — OCO3HaHME TIO0ATBHOIO XapakTepa AKOJIOTMYECKUX MpoOJeM U MyTed Hx
peuieHus;

e §8) ajanTanuuM K M3MEHSIOIIMMCS YCJOBHSIM COIHAJBHOH M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBIIIOJIHEHUH HCCIEIOBAHUN U
NPOEKTOB (DM3MYECKOM HAMPABICHHOCTH, OTKPBITOCTh OMNBITY W 3HAHUAM
APYruxX;

e — TIOBBIIIGHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUECKYIO
JeSITENbHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeU, TIOHSITHUS, TUTIOTE3bl O QPU3UYECKUX 00BEKTAX U SABJICHUSX;

e — OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTU
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B TNPUOOPETEHUU HOBBIX (PU3UMUECKHUX
3HAHUM;

e — CTpEMJICHHE aHAJIU3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YUCJIE C UCIOIb30BAHNEM (PU3NUECKUX 3HAHHIA;

e — OIEHKA CBOMX JEHUCTBUM C YYETOM BIMSAHHS Ha OKPYXAWOIIYIO Cpeny,
BO3MO>KHBIX TJI00QTBHBIX MOCIEACTBUIMA.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOeHHMsSI TporpaMMmbl 1O (GU3WKE HAa YPOBHE OCHOBHOTO
o01rero oopazoBanus y odydaromierocs Oyayr copMupoBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOYAIOIINE TO3HABATEIIbHBIC YHHUBEPCATbHBIC yUCeOHbIE ICUCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBUS, PETYISTUBHBIE
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISIBIISAITh W XapaKTEPU30BaTh CYIICCTBCHHBIC TIPU3HAKH OOBEKTOB
(ssBIIEHUM);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PHUKAIIMUA, OCHOBAHUS JIJIS
000011IeHNs U CPaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYMHHO--CJIC/ICTBEHHBIC CBS3U TPU H3YyYEHUU (HU3UICCKUX
SIBJICHUH W TIPOIIECCOB, JIENATh BHIBOJBI C MCIOIb30BAHUEM JICTYKTHBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOW (Qu3nueckon
3a/layu (CpaBHEHHWE HECKOJIbKMX BAapHUAHTOB pEIICHUs, BBIOOp Hambosee
MOIXOISIIETO ¢ Y4ETOM CaMOCTOSITEIPHO BBIJICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJAUTH 1O CAMOCTOSITEIIbHO COCTABIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOONBIIOE HCCIENOBaHUE (DPUIUYECKOTO
SBJICHUS;

OLICHMBATh HA NPUMEHUMOCTb M  JIOCTOBEPHOCTh HUH(MOpPMAIIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSITEIBHO (POpMYyITUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
MPOBENEHHOT0 HAOIIOCHUS, OIbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTaTh MPEANOI0KEHHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

IPUMEHSATH Pa3Iu4HbIE METO/AbI, HHCTPYMEHTBI U 3alpOChl IIPU MOUCKE U
orOope MHpOpMALlUM WIA JAHHBIX C YY4ETOM MpPEAJIOKEHHOW y4uyeOHOU
¢duznyeckoil 3a1auy;

aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOATEIbHO BbIOMpaTh ONTUMAJbHYIO (OpPMY IpEACTaBICHUS
uHpOpMalMu M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOMHAIUSIMHU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/1aeMOM TEMBI H
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
01aroxeaaTeIbHOCTH OOIICHUS;



COIMOCTAaBJISATh CBOM CYXACHUS C CYXJICHHSIMH JPYIHMX YYaCTHUKOB
Juanora, OOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3UIINIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M TUCBMEHHBIX TEKCTaX;
MyOJIMYHO MPEJICTABNIATH PE3YJAbTAThl BBIIIOJIHEHHOTO (PU3NUECKOTO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

NPUHUMATH IIEJTH COBMECTHOM ACATEIIBHOCTH, OPTaHU30BBIBATh JICHCTBHS
no e€ JOCTIDKEHMIO: PACTIpEeNeNsTh pPOIH, OOCYXKIaTh TMPOIECChl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh PaOOThI, OCTUTAsl KAaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPIAUHHUPYS CBOM JIEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMA MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CUTYyaIUsiX, TPEOYIOIINUX
JUIsL perieHust GU3NYECKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3NUYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, MPUHATHE PEUIEHUS B TpYIIe, NPUHATHE PELICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBJISITh AJITOPUTM pelIeHUs (PU3MUECKOH 3a/1auul WK
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBAThH MPEJIaracMble BApUAHTHI PELIEHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OIIEHKY CUTYaIlMH U TIpeJiarath MiaH e€ U3MEHEHUS;
OOBSACHATh NPUYMHBI  JOCTMOXKEHHUS  (HEAOCTHIKEHHUSI) PE3yJIbTaTOB
NEeSITeTbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B ACSATEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHEHUS
(U3UYECKOTO HCCIENOBAHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSTENIbCTB, WM3MEHMBIIMXCS CHUTYyallMi, YCTAHOBJICHHBIX OIIUOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY JIPYToro;



MPU3HABATH CBOE MPABO Ha OIMIMOKY MpHU pelieHnH (HU3NUYecKuX 3a1ad uin
B YTBEPIKIACHUAX HA HaAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIBTATHI

K xoniy ooyuenust B 9 kj1acce npemMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCTIOJIb30BaTh TOHSTHUS: CHCTEMa OTCcuéra, MaTepHalibHas TOYKa,
TPacKTOPHS, OTHOCUTEIHLHOCTh MEXaHWYECKOTO MBIDKCHHS, JehOopMariysl
(ympyrasi, mjgacTU4eckasi), TPEHHE, IIEHTPOCTPEMHTEIbHOE YCKOpEHHE,
HEBECOMOCTh M TEPETPY3KHU, LEHTP THKECTHU, a0COMIOTHO TBEPAOE TEO,
IEHTP TSDKECTHU TBEPIOTO Tella, PaBHOBECHE, MEXAaHUUECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(PAa3BYK H YJIbTPAa3BYK, JJICKTPOMAarHUTHBIC BOJIHEI,
IKaja 3JeKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, alb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOTIBI, SITEPHAS DHEPTETHKA;

pas3nuyath SIBJICHUS (paBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIHUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHHE, CBOOOHOE
najieHUe TeJl, PABHOMEPHOE JIBIDKCHUE 1O OKPY>KHOCTH, B3aMMO/ICHCTBHE
TeJ, PEaKTUBHOE JBUKEHHUE, KOJeOaTeIbHOE IABWKEHHE (3aTyXalollue U
BBIHY)KJICHHBIC KOJICOAHUs), PE30HAHC, BOJHOBOE JIBM)KCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEWHOE pacHpOCTpaHEHUE, OTPAXKEHUE U TMPETOMIICHHE
CBETa, OJIHOE BHYTPEHHEE OTPaKECHUE CBETA, Pa3jioKeHHEe OeIoro cBera B
CHEKTP H CJIOXKEHHWE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHsS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BOSHUKHOBEHHME JIMHEHYATOr0 CIIEKTpa
U3JTYYEHHUS ) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SIBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NUYECKUX SBJICHUH B
OKpyXaroleM Mupe (B TOM 4YHucie (QU3NYECKHE SBICHHS B TPUPOJIE:
MPWIKMBBI U OTIUBHI, JBKEHUE T1aHeT COTHEYHOM CUCTEMBI, PEaKTUBHOE
JBIDKEHUE JKWUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMH,
3eMJICTPSICEHUE, CEHUCMHUYECKHME BOJIHBI, I[yHAMH, 3XO0, IIBeTa TeJ,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIIOrMYecKoe JEeHCTBUE BHIUMOTO,
yIbTPa(UOIETOBOTO W PEHTTEHOBCKOT'O W3JIYYCHHM, €CTECTBEHHBIN
pPaaNoOaKTHBHBIN (OH, KOCMHYECKHE Jy4YH, PaJUOAKTUBHOE H3ITYyYCHUE
NPUPOAHBIX MHHEPAJIOB, JCHCTBHE pPAJIMOAKTHBHBIX W3IYYECHUH Ha
OpraHu3M 4eJOBeKa), NMPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIICIATHh CYIIECTBEHHBIE CBOWCTBA (TpU3HAKH) (DU3UUECKUX
SIBIICHUIA;



OIMCHIBATh M3YyYEHHbIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
¢u3nyeckue BETUYMHBI (CpeqHSAs U MTHOBEHHAs CKOPOCThb Tejla IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, IEpEMELICHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TpPEHUS, CWIAa YIOPYTOCTH, CHJA TSKECTH, YCKOPEHUE
CBOOOIHOTO NAaJEHMSA, BEC Tela, HUMIYJIbC TeENA, HMIYJIbC CHIIBI,
MeXaHu4yeckass paboTa M MOIIHOCTb, MOTEHIHUAIbHAas JHEPrus Tena,
MOJHATOIO0 HAJl MOBEPXHOCTHIO 3E€MJIM, NMOTEHLIMAJIbHASI 3HEPIUsl CKATOU
NPYXXUHBI, KHHETHYECKAs SHEprus, IOJHAs MEXaHW4YecKas SHeprus,
NEepHoJ U YacToTa KoyieOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNlb NPEIOMIIEHUS CPENbl), TP OMUCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MUYECKUN CMBICT HCHOJIB3YEMBIX BEIUYHH,
0003HaYeHUs1 U €IUHULIBI (PU3NYECKUX BEJIUYHMH, HAXOIHUTh (POPMYIIbI,
CBSI3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMUYUHY C JAPYTUMHU BEIUYMHAMU,
CTPOUTH rpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKHUX BEIUYUH;
XapaKTEepHU30BaTh CBOWCTBA T, (PU3MUECKUE SIBIEHHS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl YHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHMS,
IOPUHLUIT CYNEPHO3ULUM CHUJI, NPUHIUI OTHOCUTENbHOCTU ['amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXpaHEHWs HMMITYJIbCA, 3aKOHBl OTPAKEHUS U
IPEJIOMIICHUS CBETA, 3aKOHBI COXPaHEHMsI 3apsI0BOIO U MACCOBOIO YUCEN
NP SJIEPHBIX PEAKUUAX, NPU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alHChIBATh €0 MAaTEMATUUYECKOE BHIPAIKEHUE;

OOBSCHATh (PU3NYECKUE MPOIECCHl M CBOMCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil MPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTEPa: BBISABISAThH
NPUYUHHO--CJIEJICTBEHHbIE  CBSI3M, CTPOUTh OOBACHEHHE u3 2-3
JIOTMYECKHX IIAaroB C ONOpOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (PU3NYECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3ajayu  (OomHMparolumecs Ha cuctemMy U3 2-3
ypaBHEHUI), UCTIONb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3HUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIONIME WIM W30BITOYHBIE JaHHBIEC, BHIOUPAThH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE ISl PELIEHUS, TPOBOJUTH PACUETHI U
OLIEHUBAaTh PEATUCTUYHOCTh IOJYYEHHOI'O0 3HAuY€HUs (pU3MuecKoin
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMBI, KOTOPBIE MOXKHO PEMIUTh 0OpPH MNOMOLIU
(U3HYECKUX METOAOB, HCIONb3Ysl OMHMCAHHE HCCIEHOBaHUS, BBIACIATH
IOPOBEPSIEMOE  MPEANOIOKEHUE, OLIEHUBATh IPABWIBHOCTh IOpsJKa
IIPOBEICHHUS  MCCIIEOBAHMs, JEJaTh  BBIBOJBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOJIOIEHUH U OIIBITOB;



MPOBOJUTL OMBITBI IO HAOMIOJCHUIO (PU3NYSCKHX SBJICHUW WM
busnueckux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHUsS] HHEPrUH, 3aBUCUMOCTH TepuoAa KoyieOaHW MPY>KHHHOTO
MasTHAKA OT MacChl Tpy3a M >KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTHh OT
aMILUTUTYIbl MaJIbIX KOJICOAHUH, MPSIMOJIMHEMHOE pacIPOCTPAHEHHUE CBETA,
pa3ioxeHue Oenoro CBera B CIEKTP, U3YYEHHE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie U CBOWCTB HM300pa)KeHHs NpeaMeTa B coOuparomien
JUH3Ee, HAOMIOJEHNE CIUIOMIHBIX W JIMHEHYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY H3  HK30BITOYHOTO Habopa
o0opynoBaHMs, OIUCHIBaTH  XOJI OMbITAa W €ro  pe3yJabTaThl,
(GbopMyIHpOBaTH BHIBOIBL;

MIPOBOJUTH TPU HEOOXOIUMOCTH CEPUI0 TIPSAMBIX U3MEPEHUH, OIpeaesisa
CpelHee 3HaueHHe U3MepseMOM BeJIWYUHBI ((POKYCHOE paccTosiHuE
coOuparomieit JIMH3bI), OOOCHOBBIBATH BHIOOP cHoco0a HU3MEPEHUS
(M3MepHUTEIbHOr0 pubopa);

NPOBOANTH HCCIENOBAaHWE 3aBUCHUMOCTEH (M3MUYECKUX BEIHYMH C
UCIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHU
Py PaBHOYCKOPEHHOM [IBIDKEHMM O€3 HaudaJbHOM CKOPOCTH, Tepuoia
KoeOaHMii MaTeMaTHYeCKOr0 MAasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpaKeHHUs CBETa OT yria MaJeHUs W yria MPEeIOMIICHHsS OT yriia
najeHus): IJIAHUPOBAaTh MCCIEAOBAHHE, CaMOCTOATENIbHO COOMpATh
YCTaHOBKY, (PUKCHpOBaTh pe3yJbTaThbl TMOTYYEHHON 3aBUCUMOCTH
($bu3MYeCKUX BEIWYUH B BUJE TaOMUIl M rpaduKoB, J1€7IaTh BBIBOJILI IO
pe3yabTaTaM HCCIEIOBaHUS;

MPOBOJUTh KOCBEHHbIE HW3MEPEHMsS] (U3NUECKUX BEJIUYUH (CpemHss
CKOpPOCTh M YCKOpEHHE Tela TMPH PABHOYCKOPEHHOM JIBIDKCHHH,
YCKOpEHUE CBOOOIHOTO MAaJeHUs, *KECTKOCTh MPYKUHBI, KOIPPHUIHEHT
TPEHUs CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa H
nepuojJ; KoieOaHWi MaTeMaTH4eCKoro W MPYKUHHOTO MAasTHUKOB,
onTHYeCKas Ccujla coOuparomeid JHUH3bI, PaaUOaKTUBHBIM  (POH):
TUTAHUPOBATh M3MEPEHUsS, COOMpATh JKCIEPUMEHTAIBHYIO YCTaHOBKY U
BBINIOJIHATD U3MEPEHUs, CIENys MPEAJIOKEHHOW UHCTPYKIMHU, BHIYUCIIATD
3HAYEHWE BEJIMYMHBI U aHAIU3UPOBATH MOJYUCHHbIC PE3YIbTaThl C YUYETOM
3aJJaHHOW MOTPEITHOCTH U3MEPEHHUIA;

coOI0aTh MpaBUiia TEXHUKU 0€30MacCHOCTH IpH padoTe ¢ 1adopaTOPHBIM
000py0OBaHUEM;

pa3nuyaTh OCHOBHBIE TMPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJEICH:
MaTepHalibHasi TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIA HCTOYHUK



CBETA, JIyd, TOHKas JMH3a, I[UIAHETApHAasT MOJENIb aToMa, HYKJIOHHAas
MOJIE€JIb AaTOMHOTO S/1pa;

XapaKkTepu30BaTh MPUHLMIBI JIEUCTBUS HM3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HAa HMX OnucaHud (B TOM YHUCIE:
CIUIOMETP, NaTUYMKHU TOJOKEHUS, PACCTOSIHUS M YCKOPEHHMS, PaKeTa,
9XOJIOT, OYKH, MEpUCKol, ¢oroanmnapaT, ONTHUYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETpP, Kamepa BuibcoHa), HCNONB3ys 3HaHUAA O
CBOMCTBaX (PU3MYECKUX SBJIEHUH M  HEOOXOAuMble  (PU3UYECKHE
3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMBI U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX IPOIECCOB
IpU pPEUIEHUU Y4eOHO--TIPAKTHUYECKUX 3a7ad, ONTHUUYECKUE CXEMbl JUIS
HOCTPOEHUS N300paKEHUH B IIIOCKOM 3€pKajie U cOOMparoIien JIUH3E;
OPUBOAUTH  MpUMEpPhl  (HAaXoAUTh  HHGPOpPMALMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCHOJB30BaHUS (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU JUJIs1 oOecriedeHns 0e30MacHOCTH MpU oOpalieHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOJIEHUS
HOPM 3KOJIOTMYECKOI'0 MIOBEJEHUS B OKPYKAIOLIEH Cpee;

OCYLIECTBJISITh MOMCK HHPOpMaUUd (QPU3NYECKOrO0 COAEpKAHHUS B
WNHuTepHeTe, caMOCTOATENBHO (DOPMYIUPYS MOUMCKOBBIN 3aMpOC, HAXOIUTh
IyTU ONpEAeNeHUs] JOCTOBEPHOCTH IMOJIyYEHHON MH(OpMalMU Ha OCHOBE
MMEIOINXCS 3HAHUM U TOTIOJTHUTENbHBIX HCTOYHHKOB;

UCIIOJIb30BaTh NP BBHINOIHEHUN YUEOHBIX 3aJaHUI HAy4YHO--TIOMYJISIPHYIO
aUTepaTypy (PU3UYECKOro COAEp)KaHUs, CIOPABOYHBIE MaTEpHAIbI,
pecypcebl cetu MHTEpHET, BiiageTs NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBanus MH(YOpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOILIEHUS HA OCHOBE
uH(pOpMaIlUM W3 HECKOJIbKHUX HCTOYHHKOB (PU3UYECKOrO COJEpKaHMS,
nyOIMYHO IPEACTABIATH PE3YJIbTaThl IPOEKTHOW WM UCCIIEI0BATENbCKON
NEATENIbHOCTH, IIPM  OTOM T'PaMOTHO  HCHOJb30BaTh  W3YYEHHBIN
NOHATUUHBIM anmapaT M3ydaeMoro pasjena (U3MKA U CONPOBOXKAATh
BBICTYIUICHHE IIpE3EHTalMe ¢ Yy4eToM OCOOEHHOCTEH ayIuTOpUHU
CBEPCTHHUKOB.



9 KVIIACC

KoaunuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne ni/m P Kontpoabnbie | IlpakTHueckue (mpp )
NMPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoTbI padoThbI
pecypchbl
Pa3zgen 1. Mexanndeckue siBJIeHUS
11 MexaHu4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubnuorexa [JOK
' OIUCAHUS https://m.edso0.ru/7f41a4a6
Bbu6mmoreka [JOK
1.2 B i 2 1
SAIMOACHCTRHE TET 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 3
e https://m.eds00.ru/7f41ada6
Hroro no pazueny 40
Pa3zgen 2. Mexannyeckue KoJ1e0aHud U BOJTHBI
bu6moreka [IOK
2.1 M 0 7 3
CXAHIICCINE KONCOAHI https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXQHIICCKHE BOIHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 3. DiieKkTpoMarHuTHOE TOJ€ U JJ1eKTPOMArHUTHBIE BOJHBI
31 DIeKTPOMArHuTHOE TOJIE U 6 2 bu6mmoreka [IOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pazgea 4.

CaeToBbLI€ SABJICHUS



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

41 3aKOHBI paCpPOCTPAHECHHSI CBETA 6 2 bubmmorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONITUYECKHE TIPUOOPHI 6 3 htts://m.edsoo.ru/7fA1ada6
but6mmoreka [IOK
4.3 Paznosxenune 6enoro cBeTa B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3nen 5. KBanToBbIe iBJIeHUs
but6mmoreka [IOK
5.1 Hcnyckanue u moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (-TpoeHHe ATOMHOTO A1pa 6 ! https://m.edso00.ru/7f41a4a6
bu6mmoreka [IOK
>3 AAnepibie peaxitii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001a10 1M MOYJIb
6.1 [ToBTOpenue u 00001IeHNE COAePIKAHUST 9 5 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

9 KUIIACC

KosnyecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Beero u3yuyeHusi | oOpa3oBaTeibHbIE
padoThI padoTbI
pecypchbl

1 MexaHnueckoe OBUKEHUE. 1
MarepuanbpHas TOUKa

5 Cuctema orcueta. OTHOCHTEILHOCTh 1 Bbu6moreka [JOK
MEXaHUYECKOI'O JIBUKEHHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONIMHENTHOE 1 bu6muoreka [IOK
JIBYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMEpHOE NPAMOIUHENHOE

4 nBwxeHue. CpeHsAs U MTHOBEHHas 1
CKOpOCTh
IIpsimosIMHEHOE PaBHOYCKOPEHHOE bubmorexa [IOK

) 1
JIBKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1
I'paduk ckopoctr
JlaGopatopHas padora "OnpeneneHue

7 YCKOPEHHUS Tea pu 1 1 bu6nmoreka [IOK
PaBHOYCKOPEHHOM JBH>KEHUH IO https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TIOCKOCTH"

8 CBoOoguoe nagenue teir. OnpIT 1
lanunes

9 PaBHOMEpHOE NBHXKEHUE 1O 1 bub6mmoreka LIOK

oKpyHoCTH. Ilepuon u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpaiuenus. JIunelinas u yrioBas

CKOpOCTH
10 LlenTpocTpeMuTenbHOE YCKOPEHHE
11 Ilepseriit 3akoH HeroToHa. Bextop bu6nmoreka [IOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bu6nmoreka [IOK
PaBHOnelicTBYIOIIASA crta https://m.edsoo.ru/ffO0ae72a
13 Tpetwuit 3akon HeroToHa. bu6mmoreka [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pewienue 3a1a4 Ha IpUMEHEHKE bu6muoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E::[?SHE;TEJ;?S}; Oaecar
16 Pemenne 3agau mo teme «Cuiia
YIPYTOCTH
17 JlaboparopHuas pabota «Onpenencaue bu6mmoreka [IOK
JKECTKOCTH MPYKUHBI https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cuua Tpenns https://m.edSO(])_.I ru/ffOaf738
19 Pemenue 3agau no reme «Cuna bubmuorexa [IOK
TPECHUSA» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "OnpeneneHue bu6nmoreka [IOK
Kod(puImeHTa TpeHUs CKOIBKCHUS" https://m.edsoo.ru/ffOaf8be
Pemenne 3aga4u no teme "3akoHbI
21 Hrrotona. Cuita ynpyroctu. Cuna bubmmorexa [IOK
| https://m.edsoo.ru/ffOafb8e
TpEeHUs
22 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO bu6mmoreka [IOK



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

TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO
mageHust

https://m.edsoo.ru/ff0af044

Ypox-konpepernus "JIBIKeHUE T

23 BOKPYI' TPaBUTALIMOHHOTO LIEHTPA
(Conmueunas cucrema). ['anaktuxu"
Pemenne 3agau o reme "Cuiia
24 A bubmuorexa [IOK
T
oRecTH H'?aKOH BCCMHPHOTO https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [IepBas kocMu4eckas CKOPOCTb. bubnumorexa [IOK
HesecoMocTs U nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOM TOUKH.

26 AOCOTIOTHO TBEPAOE TEIO. bubnuorexa [JOK
PaBHoBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKpEIUIEHHOW OCBIO BpaIllCHUS

27 MowmenT cuisl. LleHTp TsbkecTn

28 Pemenue 3agad mo reme "MomMeHT bubmuorexa [JOK
cunbl. LlenTtp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

29 A "™ P « P . bu6nuorexa [IOK

a K ue.
TeMe exv HIMHCCIOT ABIDRCH https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten"
KonTponbHast paborta 1o Teme
30 ™M P P bubmuorexa [IOK
HUE.
exaHqueCKoe AABIDKCHHC https://m.edsoo.ru/ffOb06ec
BzaumoperictBue Ten"
Nmnynse Tena. UMnynbe cuiibl. 3akoH
31 4 4 y bubmuorexa [IOK
a. yn u
COXpaHCHHA HMHyHLCy pyroe https://m.edsoo.ru/ff0b07fa
HEYNIpyroe B3auMoOICHCTBHE
32 Pemenue 3aga4 no reme "3akoH but6mmoreka [IOK

COXpaHEHHUs uMIynbca'

https://m.edsoo.ru/ffOb096¢



https://m.edsoo.ru/ff0af044
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

Ypoxk-koHpepenuus "PeakTuBHOE

33
JBUKEHHE B IPUPOJE U TEXHUKE"
bubmuoreka [JOK
4 M
3 CXAHWUECKas PAOOTA H MOUIHOCTS https://m.edsoo.ru/ff0b0a84
35 Pabota cHIIBI TSHKECTH, CHITBI bubmuorexa [IOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnast pabota «OnpenerneHne
36 paboThI CUJIBI TPEHUS TTPU
PaBHOMEPHOM JIBIDKEHUU TeJia TI0
TOPU30HTAILHON MOBEPXHOCTH
37 CBs13b HEprUU U pabOTHI.
[lorenumanpHas 3HEPTrUs
Kunernueckas sneprus. Teopema o bu6nuorexa [IOK
38 .
KMHETUYECKON IHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHKE
40 JlabopaTopHnast pabota «3yyeHue bu6nmoreka [IOK
3aKOHA COXpPaHEHUs SHEPTUN» https://m.edsoo.ru/ff0b12fe
41 KonebaTenpbHOE IBMYKEHUE U €TO bubmuoreka [JOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ffOb1858
42 3aTyxaromye KojaeoaHusl. bubmuoreka [JOK
Breinyxnennpie konebanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MaremMaTU4ecKuil U NpyKUHHBINA
MasiTHUKU
VYpok-uccienoBanue «3aBUCUMOCTh
N bubmuorexa [JOK
44 nepuoaa KolebaHuii OT KECTKOCTU

MPYKHUHBI U MACChI Ipy3a»

https://m.edsoo.ru/ff0b197a



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
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3uepruu npu
MEXaHUYECKUX KOJIeOaHHUIX

46

JlaboparopHuas pabota «Onpenencnue
YacTOTHI U MepHOa KoiaeOaHuH
OPYKHUHHOTO MasiTHUKA»

bu6moreka [IOK
https://m.edsoo.ru/ffOblaec

47

JIabopatopHnas padota «IIpoBepka
HE3aBUCHUMOCTH TIEpU0JIa KOJIeOaHMI
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoiaHbl. CBOKMCTBA
MeXaHn4eckux BoJIH. [IpogosibHbIE 1
MIOIEPEYHBIE BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHbpepeHius "MexaHndecKre
BOJIHBI B TBEPJIOM TeJI€.
CelicMrU4eCKHE BOJTHBI"

50

3Byk. PactipocTpaneHue u oTpakeHue
3BYyKa

o1

Ypok-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4aCcTOTHI"

52

I'pOMKOCTb 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YnpTpa3Byk u
nH(}pa3ByK B IPUPOE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

IToaroToBka k KOHTpOJ’ILHOﬁ pa60Te o

TeMme "3aKOHBI COXPaHEHHUS.
Mexanuyeckue KosiedaHust 1 BOJIHbI"

but6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHas pabota mo Teme



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3akoHbI cOXpaHeHUs. MexaHndeckue
Koe0aHus U BOJIHEL"

DJIEKTPOMarHuTHOE TIOJIE.

bubmuorexa [JOK

56
DNEeKTpOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypok-koudepennus "Hlkana
58 3JIEKTPOMATrHUTHBIX BOJIH. bu6nmoreka [IOK
Hcnons3oBaHuEe 37€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpox-uccienosanue "N3yuenne
59 C]i)f/'lCTB INEK OMaFHI/ITHyIjX BOJIH C bubmmorexa OK
P " https://m.edsoo.ru/ff0b2c6e
MOMOILBI0 MOOMIIBHOTO Tese(hoHa
Pemenue 3anau Ha onpeneeHue
60 YaCTOTHI U IJIMHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DJIeKTpOMarHuTHas MpUpojia CBETa.
61 Cko :)l()ZTL cBeTa Bomli)oxfme CBOMCTBA bubmmorexa [TOK
p ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsMonuneitHoe
62 aCIPOCTPAaHEHHE CBETA. 3aTMEHUS bubmorexa [IOK
pactpoc1p ' https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKOH OTpa)XXeHUs CBETa. 3epKaa.
63 Pemienne 3aga4 Ha IpuUMEHEHHE bubmorera [JOK
P https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETa
64 ITpenomnenue cBeTa. 3aKoH bubmmoreka [IOK
MPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
65 IlonHOE BHYTpEHHEE OTpayKEHUE CBETA. bubmmoreka [IOK

HMcnonp30BaHue NOIHOTO BHYTPCHHCTO

https://m.edsoo.ru/ffOb3c5¢c
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OTPAXCHUA B OIITUUCCKUX CBETOBOAAX

JlabopaTtopnast padota "HccnenoBanue
3aBHCHMOCTH YTJIa MPETIOMIICHHS

06 CBETOBOT'O Jy4a OT yIJia MaJIcHUs Ha
rpaHuLe "BO31yX-CTEKI0""
Ypoxk-koHpepermus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
Bbu6moreka [JOK
68 JIunzel. OnTHyeckas cuiia JUH3bI httos://m.edsoo.ru/ffOb3f2c
. bubnuorexa [JOK
69 [MocTpoenne n300pakeHU B TNH3AX httos://m.edsoo.ru/ffOb44da
JlabopaTopuas padora "OnpeneieHnue
70 q)OKySHorI; paC(];‘,)TOHHI/ISI " OI:ITI/IquKOI?I Bubmworeia LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoIei JTMH3bI"
71 VYpok-koubpepennus "OnTuiyeckre bu6mmoreka [IOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOc0a7e
72 I'a3 xak ontuyeckas cuctema. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepenius "JlepexTo
3penus. Kak coxpanuts 3penue"
Pasnosxenue 6emoro cBera B CIIEKTP.
74 Oneitel HetoToHa. CrioxeHue bubmuorexa [IOK
CIIEKTpaJIbHBIX IIBETOB. /ucnepcus https://m.edsoo.ru/ffOcOf4c
CBETa
JlabopaTtopHnast pa6ota "OnbITHI 11O
but6mmoreka [IOK
75 Pa3iI0KEeHUIO OENOT0 CBETA B CHEKTP H

BOCIIpHUATUIO IBETA TPCAMETOB IIPU UX

https://m.edsoo.ru/ff0cOe2a
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Ha0JII0/IEHUH Yepe3 [[BETOBbBIE
bunbTph"

VYpok-nipaktukym "BonHoBbIE

76 CBOICTBA CBETA: TUCTIEPCHS,
uHTepdepeHiys u audpaxaus”
77 Omneitel Pe3epdopaa u mranerapHas bu6mmoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Moaens atoma bopa
HcnyckaHue v IOTJIONICHHE CBETa
79 aroMoM. KBanTsl. JInuHeiuaTsie bubamorexa [IOK
’ ) https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpok-npaktukyMm "HabGmronenue bu6mmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PanroakTHBHOCTD U €€ BUIBI bubmorera [JOK
8 a https://m.edso0.ru/ff0c1672
Crpoenune atoMHoOrO sinpa. Hykinonnas bu6mmorexa [LIOK
82
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIE IPEBpALLCHUS. bu6nuoreka [IOK
N3oTonsl https://m.edsoo.ru/ffOclal4
Pemienue 3agau no reme: but6mmoreka [IOK
84
"PaanoakTuBHBIE TpEBpaleHUs " https://m.edsoo.ru/ff0clb4a
85 [epuon momypacmana
Ypok-koH(pepeHuus "PagnoakTuBHbIE
86 1/13131 eHI/IS(Ii) BpH I/IIl one Mﬂe WITUHE bubamorexa [IOK
i | PHPOAE, MEAMIIHE, https://m.edso0.ru/ff0c2126
TEXHHUKE
87 SAnepHbie peakuu. 3aKOHbI bu6nuoreka [IOK

COXpaHCHHA 3apsA10BOro 1 MacCOBOIo

https://m.edsoo.ru/ff0c1c58
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YHUCCII

88

OHeprus CBsI31 aTOMHBIX s1ep. CBA3b
MaccChl U SJHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amad no treme "AnepHsie
peakiun"

90

Peaknuu cunTe3a u neneHus suep.
Hctounuku sueprun ConHua u 3BE311

bu6moreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koudepenmus "Anepuas
sHepreTuka. JlercTus
paanOaKTUBHBIX U3TyUYEHUN Ha KUBbIE
OpraHu3MbI"

92

[TonroToBKa K KOHTPOJIBHOM paboTe 1Mo
TeMe "DJIeKTpOMarHUTHOE TOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBsie siBeHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHast pabota 1o teme
"JIEKTPOMarHuTHOE IO0JIE.
ONEeKTPOMarHUTHBIE BOJIHBI.
KBanTOBBIC ABIECHUS"

94

[ToBTopenue, o6od1IICHKE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumopeiictBue Ten"

but6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o6mmenue. Perenne
pacyeTHBIX ¥ KaYeCTBEHHBIX 33/1a4 110
teme "TeruoBbie poriecch”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

96

IToBTOpenue, 0600meHue. Pemenue
pacyeTHBIX U KaueCTBEHHBIX 3a]1a4 110
teme "KII/] TermoBeIx gBUTaTenei"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22
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[loBTOpenue, 06001meHue. Pemenne

97 ACUETHBIX U KaUECTBEHHBIX 3a/1a4 110 1 bubmmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teme "KII/] anexTpoycTaHOBOK"
[ToBTopenue, o6odIICHKE.
98 JIaGopatopHbIe pabOTEI II0 KyPC 1 1 Eubmorexa ITOK
" PaTOPHYIC P | pey https://m.edsoo.ru/ff0c2¢52
CBETOBBIE SIBIIEHUS
[ToBTopenue, o6o0uienue. Padora c
99 TEKCTaMU I10 TeMe "3aKOHEI 1 Enbmiorexa HOK
| https://m.edsoo.ru/ff0c2d6a
COXPaHCHHS B MEXaHHKE
[ToBTropenue, o6o0mmenue. Pabora ¢
100 Texkctamu 110 teme "Konedanus u 1 Enbmiorexa HOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600mIeHNEe. PaboTa ¢
101 TekcTamu 110 TeMme "CBeTOBBIE 1 Enbmaorexa HOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaboTa ¢
102 TexkcTamu 110 Teme "KBanroBas u 1
saepHas Gpusuka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

[TPO'PAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» dusuka, 7 knacc/ I[epeimkun .M., IBanoB A.U., AkiimoHnepHoe 00111ecTBO
«M3marensctBOo «IIpocBemenue»

» dusuka, 8 knacc/ [epermkun A.B., O6mmecTBo ¢ orpaHUYeHHON
0TBETCTBEHHOCTHIO «JIPODA»; AkimonepHoe o61miectBo «M3narenbcTro
«IIpocsemieHue»

» dusuka, 9 knacc/ [lepeimkun .M., I'yrauk E.M., UBanoB A.I., [TerpoBa

M.A., Axunonepnoe obmiectBo «M3natenpctBo «IIpocBemenne»

METOJUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






		2023-10-02T17:15:03+0800
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ТЫРЕТСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА




