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HOACHUTEJBHASA 3AIIMCKA

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

Copepxanue mnporpaMmbl 10 (U3MKE HampaBieHO Ha QopMUpOBaHUE
€CTECTBEHHO-HAYyYHOH TPAaMOTHOCTH OOYYalOIIMXCS M OPraHU3alui0 H3yYeHHs
¢u3nKn Ha NEATEIHHOCTHOM OCHOBEe. B mporpamMme mo (u3MKe yYUTBHIBAIOTCS
BO3MOXKHOCTH Y4eOHOro mpeamera B peanuzauuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4eHHs, a TAKKe
MEXXIIPEJIMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no u3suke ycTaHaBIMBAET paclpeeneHrue yueOHOro Marepuania
1o rojxaMm o0yuyeHus (o Kjaccam), MpeajiaraeT IPUMEPHYIO MOCJIeI0BATeIbHOCTh
U3Y4YEHHS] TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOIO COJIEpKAHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIIM YYUTENIO B CO3/IaHUU pabouelt mporpamMmbl 0 y4eOHOMY HPEIMETY.

®dusuka ABISETCS CUCTEMOOOPA3YIOIIUM JIJISl €CTECTBEHHO-HAYYHBIX YIEOHBIX
PEIMETOB, MOCKOIBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE MIPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEHN, OMOTI0Tuel, acTpoHOMUEN U pusznueckoit reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYUHYIO KapTUHY MHpa, MPEJOCTABISIET HanbOoyee SCHbIC
o0Opa3upl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUs, TO €CTh CIOCc00a MOJyYEHHS
JIOCTOBEPHBIX 3HAHUH O MUpE.

OnHa W3 TIIaBHBIX 3a/1ady (PU3MYECKOTrO OOpa3oBaHUSl B CTPYKTYpe OOIIEro
00pa3oBaHUsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

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

e Hay4HO OOBSACHATH SIBICHUS;

e OIICHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O HCCIIEIOBAHUS;

e HHTEPHPETHPOBATH  JIaHHBIE WM MCIOJB30BaTh  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, pean3yrOIMINX
OCHOBHBIE  0011€00pa3oBaTebHble MPOTpaMMbl, YTBEPKAEHHOH pelIeHUEM



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

NpHOOpETeHHEe HHTEepeca M CTPEeMJICHHS OOyJaloNUMXCS K HAydYHOMY
U3YYCHHUIO TMPHUPOABI, Pa3BUTHE HUX HHTCUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE NPEACTABIICHUA O HAYYHOM METOJIC IO3HAHUA U (POPMUPOBAHHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
(dbopMUpOBaHHE HAYIHOTO MUPOBO33PEHHUS KaK pe3yJIbTaTa H3ydeHHsI OCHOB
CTPOCHUS MaTePUH U (PyHIaAMEHTAJIBHBIX 3aKOHOB (DU3UKU;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOT Ui,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po(h)eCCHOHATIBLHON EATEIBHOCTH, CBI3aHHOW ¢ (PM3UKOM, MOATOTOBKA 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, AJIEKTPHUUYECKUX, MArHUTHBIX WU KBAHTOBBIX
SBJICHUSAX;

npUOOpEeTeHre YMEHUN ONMUCHIBATh U OOBSCHATH (DM3UUECKHUE SBICHHS C
VCIIOJIb30BAaHUEM IIOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB pELIECHUA NPOCTEUIIMX PacuyE€THBIX 3aJad C
UCIIOJIb30BaHUEM buznyecKux MoJieNeH, TBOPUYECKHUX "
MIPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJIHBIE 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 (PU3UKU, 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 (0a30Bblil ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETO

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

[Ipennaraemsiii B mporpamMmme mo ¢Gpu3MKe MnepevyeHs JabopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEIbHBINA XapaKTep, YUUTEIb JIeTaeT BEIOOP MPOBEICHMS



7a00paTOpPHBIX PabOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
00y4Jaronmxcs, CIUcKa SKCIEPUMEHTAIbHBIX 3aJaHuil, MpeiaraéMbplx B paMKax
OCHOBHOT'0 TOCYZapCTBEHHOT'O 9K3aMeHa 10 (hU3HKE.



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, JICKTPUUECKUE, MATHUTHBIE, 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: HAONIOJAEHUE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIBHIKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabogaeMoro apienus. Onucanue GU3NUEeCKUX SBJICHUN C MTOMOILIBIO MOJIEEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®duznueckue npuOOpPHl U MPOIEAYpa MPSIMbIX U3MEPEHUN aHAJIIOTOBBIM 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. OnpezneneHue pa3MepoB MAJIbIX TEl.
5. W3mepenue temieparypsl INpH NOMOIIHM >KHIKOCTHOTO TEPMOMETpPA H
JNaTYuKa TEMIEPATYpPHI.

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

Paspeu 2. IlepBoHayanbHbIe CBEACHUS 0 CTPOCHUH BELIECTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HMX pa3mepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxeHnne yactul BemectBa. CBfA3b CKOPOCTH JBWKEHHS YacCTHUI[ C
temmnepatypoil. bpoyHoBckoe nBwkenue, nuddysus. BzaumoaencTBue yacTuil
BEIECTBA: TPUTSKEHHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3aumMocBsi3b MeXay CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX MU MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHneM. Oco0eHHOCTH
arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



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. OmnpITHI O HAOJIOAEHUIO TETVIOBOTO 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 JABWKEHHM. Pacuér mytu u
BPEMEHHU JIBUOKCHUSL.
SABneHne mHepuuu. 3aKOH WMHepUMH. B3anmoneicTBHE Tel Kak NpUYMHA
U3MEHEHUS CKOPOCTH [BM)KEHUs Tel. Macca Kak Mepa HHEPTHOCTH 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, HAPABJIIEHHBIX II0 OJHOM NpsiMoM. PaBHomelcTByromas cwi. 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 MHEPIIMHU.
4. HabmroneHue n3MeHEHUsI CKOPOCTHU MPHU B3aMMOICHCTBUH 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. Ompezenenue CpelHEed CKOPOCTH CKOJNBXKEHHsI Opycka WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

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

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBXKEHUS 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 ra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMH W razamu. 3akoH llackans. [lHeBmatuueckue
MalllMHbl. 3aBUCUMOCTh JaBJEHUS >KUJIKOCTH OT TiayOuWHbL. ['mapocTraTudeckuit
napasiokc. Coodiaromuecs cocynbl. ['napaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emiu. OmbiT Toppuyennu. M3mepenue arMmochepHOTo
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOro JaBJIEHHUS OT BBICOTHI HAJl YPOBHEM MODPSI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

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

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBieHUs )KUJIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tela
Y TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIBI BECY BHITECHEHHOW KUIKOCTH.

8. YCJOBHE IUIaBaHUA TEJ: IUIaBAaHUE WIIN MTOTPYKEHUE TEI B 3aBUCUMOCTH OT

A T o

™~

COOTHOIIIEHUS TUIOTHOCTEU TENA U )KUIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOH B
YKUJIKOCTh YaCTH TeJa.

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

3. IIpoBepka HE3aBUCMMOCTH BBITAIIKUBAIOIIEH CHUIIbL, IEMCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MaccChl Tena.

4. OmnbIThI, JEMOHCTPUPYIONIME 3aBUCUMOCTH BBITAJKUBAIOIIEH  CHIIBI,
JENCTBYIONIEH Ha TEJNO B )KUJIKOCTH, OT 00bEMA MOrPyKEHHOM B )KUJIKOCTh
YaCTH TeJa U OT TUIOTHOCTH YKUJIKOCTH.

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

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeic MexaHHU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBumio

paBHOBecus pbryara. [I[pumeHeHme npaBuia paBHOBECHS phiuara K 0J10Ky. «30710TO€



npaBuiio» mexanuku. KITJI mpocteix Mexanu3moB. [IpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckasds dSHepruss. KuHermyeckas ¢ NOTCHLMAIbHAS JHEPIUS.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPrUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl MPOCTBIX MEXAHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUITBI TPEHUSI TIPU PABHOMEPHOM JIBIXKCHHUH TeJa 1Mo

TOPU3OHTAIBHOM ITOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

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

Monenu TBEPIOro, >KHIKOTO W Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObsICHEHHE CBOMCTB Ta30B, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE IOJOKEHUWA MOJICKYISPHO--KHHETUYECKON TEOpUH.
CmaunBaHu€ U KanWUISIPHBIE siBJIeHUs. Tem1oBoe pacliupeHue U CKaTHe.

Temneparypa. CBsi3b TeMmmepaTypbl CO CKOPOCTBbIO TEIJIOBOI'O JIBHXKEHUS
gacturl. Buyrpenuss osHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEPIHH:
TerIonepeaaya u coBepiieHune padbotsl. Bujsl Terionepenayun: TEMIOMPOBOIHOCTb,
KOHBEKIIMS, U3JTyYCHHUE.

KonndectBo TemnoTsl. YaenbHas TEIIIOEMKOCTH BEIIECTBA. TeIIo0OMEH U
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAs TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamus. Mcnapenwe. 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 COXpaHEHUS U IPEBPAILCHUS YSHEPTUU B TEIUIOBBIX MPOIECCAX.

Jemoncmpauyuu.

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

Habmonenune nuddysuu.

Habmronenne ssBieHnii cMauMBaHUsl M KaMWIISPHBIX 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.

Habmronenne nocTostHCTBA TeMIEpaTyphl IPU TUIABICHUU.
Moaenu TeIIOBBIX ABUTATEIEH.

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.

Onpenenenue qaBieHUs BO3/lyXa B OaJJIOHE HIIPUILA.

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 OSHEpPruu Tella B pe3ysibTaTe
TerIonepeaay U padboThl BHEITHUX CHJI.

UccnenoBanvie sBIEHUS TEMIOOOMEHAa MPU CMEIIMBAHUM XOJIOJHOW U
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IIOJIYYEHHOIO  BOJOW  MpH
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne npornecca UCIapeHusl.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOM TEIUIOTHI MIABICHUS JIbJA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

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

OnekTpuueckoe mone. Hampsok€HHOCTH 3eKTpuueckoro mojisd. IlpunHiumn
CYNEPHO3ULIUU IIEKTPUUECKUX TTOJICH (Ha KaYeCTBEHHOM YpPOBHE).



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W JOUANEKTPUKU. 3aKOH  COXpPAaHEHUS
3JIEKTPUYECKOT O 3apsa.

OJIEKTPUYECKAA TOK. YCIOBHS CYIIECTBOBAHHS DJIEKTPUYECKOIO TOKA.
Uctounuku mnoctossHHOro TOKa. JIEMCTBUS DJIEKTPUYECKOrO0 TOKa (TEIIoBOE,
XUMUYECKOE, MATHUTHOE). DIEKTPUUYECKHI TOK B KUJKOCTSIX U razax.

Onektpuueckas uenb. Cuia Toka.  DIEKTPUUECKOE  HaIpsHKEHUE.
ComnpoTuBneHne NPOBOJHUKA. Y IEIBHOE CONPOTHBIEHUE BellecTBa. 3akoH Oma
JU1s ydacTka uend. [locnenoBaTenbHo€E U apauieIbHOE COEAMHEHNE IPOBOIHUKOB.

PaGora u MOMmMHOCTH dJIEKTpUYECKOTO0 TOKa. 3akoH Jlxoyns—JleHa.
DneKTpUYecKre Ienu U MOTPeOUTeIu dEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUThl. B3anMoelicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. MarautHoe mnosie 3eMJIM M €ro 3HadyeHHWe I KU3HM Ha 3emie. OnbIT
Opcrena. MaraHuTHoOe MoJie 3JIEKTPUUYECKOro ToKa. [IpuMeHenne 31eKTpOMarHuToB
B TEXHUKE. J[eMICTBUE MAarHUTHOT O MOJI HA TPOBOJHUK C TOKOM. DJIEKTPOBUTATEIb
MOCTOSIHHOTO ~ TOKa. VICnoJib30BaHHWE DJEKTPOABHUrarelied B  TEXHHYECKHX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OmneiTel @apanesd. SABnenne snekrpomarHuTHOM MHAYKIMK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoOb1 ITOJTyYEHHS ANEKTPUYECKOU SHEPTHH.
DNEeKTPOCTAHIIMK Ha BO30OHOBISIEMbIX HCTOUHHUKAX SHEPTHUH.

Jemoncmpayuu.

DIIeKTpHU3aLHs TEN.
JIBa pojia 3JIEKTPUUYECKUX 3aps 0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE JIEKTPOCKOMIA.
DIIEKTpOCTaTUYECKAs UHAYKIUSI.
3aKOH COXpaHEHUS INEKTPUUECKUX 3apsIOB.
[IpoBOIHUKY U JUATEKTPUKH.
MopennpoBaHue CUIOBBIX JTUHUM 3JIEKTPHUUECKOTO MOJIS.
HcTounnky mOCTOSHHOTO TOKA.
JIefCcTBUSA DIEKTPUIECKOTO TOKA.
. DNEKTPUYECKUI TOK B JKUJIKOCTH.
. ['a30BbIN pazps.
. I3mepenune cuibl TOKa aMIePMETPOM.
. I3mepenune 3JIeKTpUYECKOro HapsKeHUsT BOJIbTMETPOM.
. Peocrar u mara3zuH conpoTUBIICHUIA.
. BzaumogencTBre NOCTOSSHHBIX MAarHUTOB.
. MonennpoBaHre HEBO3MOKHOCTH pa3/IeJICHUS IMOJOCOB MarHuTa.
. MonennpoBaHre€ MarHUTHBIX MOJIE€A NOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBME€ MarHUTHOIO T10JI HA MPOBOJHHUK C TOKOM.

DIIEKTPOABUIATENb MTOCTOSHHOTO TOKA.

HccnenoBaHue sIBICHUS 3JIEKTPOMArHUTHON MHYKIUU.

Onbitel apapes.

3aBUCUMOCTh HAIpaBJICHUS HHIYKIIMOHHOTO TOKa OT YCIOBUH €ro
BO3HHUKHOBEHHS.

DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padbomosl u onvimot.

1.

AN

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbITel MO HAOJMIONEHHWIO DJIEKTPU3AIMU Tel HHAYKIUMEH W TpHu
CONPUKOCHOBEHHH.

UccnenoBanue AeMCTBUS SJIEKTPUUYECKOTO TMOJSI HA TPOBOJHUKU U
JTUDJIEKTPUKH.

Coopka 1 nmpoBepka padOThI IJEKTPUIECKOM IS MOCTOSTHHOT'O TOKA.
N3Mepenue u peryiupoBaHie CUIbI TOKA.

N3mepenune u peryinnupoBaHue HaNpPsKEHU.

UccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4YE€pPE3 PE3UCTOpP, OT
CONPOTUBJICHUSI PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTD AIEKTPUYECKOTO
COMPOTHUBJICHUSI TPOBOAHMKA OT €ro JUIMHBI, IUIOMIAJM MONEPEYHOro
CEUYEeHUs U MaTepHana.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSHKEHUM MpU  MOCIEN0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJiss CWIbl TOKa IPU MapalieIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUISCKOTO TOKA, UAYIIIETO Yepe3 PEe3UCTOP.
OmnpeneneHue MOIIHOCTH  DJIGKTPUYECKOTO TOKa, BBIACIIEMOM Ha
pe3ucrope.

UccnenoBanrie 3aBUCMMOCTH CWJIbI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIIPSKEHUSI Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

WccnenoBanrie MAarHUTHOTO B3aUMOICUCTBUS TOCTOSIHHBIX MArHUTOB.
N3ydeHrie MarHuTHOT O MOJISI HOCTOSTHHBIX MarHUTOB MPU UX O0bETUHEHUN
U pa3JIeJICHUU.

UccnenoBanue nedcTBUs 3IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI  B3aUMOJCHCTBUS
KaTYIIKX C TOKOM M MarHUTA OT CHJIbI TOKA U HAIPABJIEHUS TOKA B KaTYIIIKE.
N3yuenne nercTBUS MarHUTHOTO TOJIsI HA TPOBOJITHUK C TOKOM.



19. KoHCcTpyHpoBaHue u u3ydeHue padoThl AJIEKTPOABUTATENS.
20. 3mepenue KII] anexkTpoiBUraTeIbHOM yCTaHOBKHU.
21. OnBITBI IO HUCCIEAOBAHUIO SBJIEHUS JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIICIOBAHNE W3MEHEHWW 3HAYEHHS W HANpPABJICHHUS HHAYKIIMOHHOIO
TOKaA.
9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

Mexanuyeckoe JBWXKEeHHE. MarepuanbHas Touka. CucremMa oTcuéra.
OTHOCUTENBHOCTh MEXAaHMYECKOI'o JBIKEHUS. PaBHOMEpHOE NpsSMOIMHEHHOE
nBMKeHne. HepaBHOMepHOE NpsiIMOJIMHENHOE ABWKEHUE. CpeHsass U MTHOBEHHAs
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKCHHH.

VYckopenne. PaBHOyckopeHHOE mpsiMONIMHEHOE JBHKeHue. (CB0oOOgHOE
nagenne. OneITe! [ amnies.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. Ilepuon u dacrtora oOpaiieHus.
JIuneliHas U yrioBasi CKOpocTU. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

Ilepsoiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpernit 3akon HeroTona.
[IpuHIMII CyNIEpHO3ULIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuiia TPEHHS CKOJIbXKEHHUS, CHIIa
TPEHUS MOKOSI, IPYTHE BUIbI TPEHHUSI.

Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUSA. YCKOPEHHE CBOOOIHOTO
nafgeHus. JBwxkenue muaner BOKpyr Comnua. IlepBas kocMuueckas CKOPOCTb.
HesecoMocTts 1 neperpysku.

PaBHOBecue maTtepuanbHON TOUKU. AOCONIOTHO TBEpAoe Teno. PaBHOBecue
TBEPAOrO TENa € 3aKPEIUIEHHOM OChIO BpauieHus. MoMeHT cuibl. L{eHTp TsikecTn.

Nmnynec Tena. M3menenne mMnyinbca. Mnynbe cuiibl. 3aKOH COXPaHEHUs
UMITyJIbCa. PEaKTUBHOE IBUKEHUE.

MexaHnndeckass paboTra W MOIIHOCTB. PaboTa CHII TSIKECTH, YNPYTOCTH,
TpeHus. CBs3b 3Hepruu U padoThl. [loTeHIIManbHas SHEprus Tena, MOJHATOrO Hall
MOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas sHeprus cxxaTou npyxunbl. Kunernueckas
sHeprus. TeopeMa 0 KMHETMYECKOW SHEPIHMU. 3aKOH COXPAHEHHSI MEXaHUYECKOM
DHEPIUU.

Hemoncmpauuu.

1. HaGnrogeHune mMexaHW4YeCKOro JBUXKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OoTCcU€Ta.
2. CpaBHeHHME MyTe€l W TPACKTOPHUI JBWKEHUS OJHOTO U TOrO K€ Teja
OTHOCHUTEINIBHO Pa3HbIX TEJl OTCYETA.
N3mepenune ckopoCTH U YCKOPEHUS NPSIMOJIUHENHOTO IBUKECHHUSL.
4. HccnepoBaHue NpuU3HAKOB PABHOYCKOPEHHOI'O JBUKEHUSI.
HaGmronenue nBkeHus Tea mo OKpy>KHOCTH.



8.
9.

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

Habmronenne MmexaHndeckux siBJICHUN, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBUKEHUH OTHOCUTEIBHO
KaOuHeTa HU3UKH.

3aBUCUMOCTh YCKOPEHHS T€lda OT MAacChl TeJla U JIEMCTBYIOLIEH HA HETO
CUJIBI.

HaGntonenune paBeHcTBa CHIT TIPU B3aUMOJIEUCTBUH TETI.

N3MeHeHue Beca Tena Mpu yCKOPEHHOM JIBHXKCHUH.

[Tepenaua ummymnbca rnpu B3auMOJICHCTBUU TEN.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEI.

CoxpaHeHre UMIyJIbca NPU HEYTIPYTOM B3aUMOJECHCTBHM.

CoxpaHeHne UMITYJIbCa TpU a0COIFOTHO YIPYTOM B3aUMOICHCTBUY.
Habmronenne peakTHBHOTO ABUYKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU IPU CBOOOTHOM MaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPHU JBHKEHUU TeNa MOJ IeHCTBUEM
PY>KUHBL.

Jlabopamopnsie padbomost u onvimel.

1.

10.

11.

KoncTtpynpoBaHne TpakTa Mg pa3roHa W JajJbHEWILIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHedl CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBUKECHUS
[IapHKa [0 HAKJIOHHOU IJTIOCKOCTH.

Onpenenenue yCKOpEHHsI Tena IMpPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTIOCKOCTH.

UccnenoBanrie 3aBUCMMOCTH MYTH OT BPEMEHHU MNPH PaBHOYCKOPEHHOM
JBIDKEHUH 0€3 HayaIbHON CKOPOCTH.

[IpoBepka ruIoOTE3bl: €CIM NpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCA Kak psifi HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEXKYTKU BPEMEHH OJIMHAKOBBI.

UccnenoBanrie 3aBUCUMOCTH CUJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJIbHOTO JaBJICHHUS.

Onpenencaue kodpduImeHTa TPESHUS CKOJIbKCHHS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenre pabOThI CUIIBI TPEHUSI P PABHOMEPHOM JIBMXKEHHUH TeJa MO
TOPU30HTAIBHON TOBEPXHOCTH.

Ompenenenne pabOTHI CHJIBI  YIOPYrOCTH TIPW  TOABEME Tpy3a C
UCIIO0JIb30BAaHUEM HETOJIBIXKHOTO U TTOJABUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTHM.

Pa3zaen 9. Mexann4yeckue KoJe0aHUSA W BOJIHBI.



KonebarensHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMI: TTepro,
4acToTa, aMIUIUTyAa. MareMaTU4ecKuil U NpyKUHHbIA MasATHUKU. [IpeBpamieHue
SHEPTUU TIPU KOJIEOATEIHHOM JIBH>KECHUU.

3aryxatonme — kosneOaHud.  BoiHyxkneHHole — KoieOaHus. — Pe3oHaHc.
Mexanuueckue BoJiHBL. (CBoiCTBa MeXaHMYeCKUMX BOJH. [IpomonbHble H
IIOIIEpEYHbIC BOJIHBL. JlIMHAa BONHBI M CKOPOCTh €€ PaCHpOCTPAHECHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEIIE, CEUCMUYECKUE BOJIHBL.

3Byk. I'poMKOCTh 3ByKa M BbicoTa ToHa. OTpaxenue 3Byka. MHpa3Byk u
YIBTPa3BYK.

Jemoncmpayuu.

1. HaOmromenune koseOaHWil Tel IION AEUCTBUEM CHJIBI TSDKECTH W CHIIBI
YIPYTOCTH.

HabGntonenue konebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGntonenue BRIHY ) AE€HHBIX KOJI€OaHMI U pe30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIN ).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnwie padbomosl u onvimot.

1. OmpeneneHre YacTOThl W Tepuojia KojieOaHWM MaTeMaTH4eCKOTo
MasITHUKA.

2. Ompezenenue 4acTOTHI U NIEpUoa KoJieOaHUN MPYKUHHOTO MAasTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/ia KOJIeOaHU MOABEIMICHHOTO K HUTH
rpy3a OT JJWHbI HATH.

4. WccnenoBaHue 3aBUCMMOCTH TIEpHoO/Ia KojieOaHUN MPYKUHHOTO MasiTHUKA
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OT Macchl rpysa.
5. IIpoBepka HE3aBUCUMOCTH TepHO/Ia KOoieOaHWil rpy3a, MOABEIICHHOTO K
HUTH, OT MAcChl Ipy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh  MepHojia  KojebaHui
NPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. VI3aMepeHue ycKopeHus: CBOOOTHOTO TafCHUS.
Pa3znesn 10. Di1eKTpOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMAarHUTHOE  MOJIe.  JJEKTpOMarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHuTHhIX BOdH. lllkana »neKkTpoMarHWTHBIX BOJH. Mcmosib3oBaHUe
AJEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSA3HU.
DJIeKTpOMaruuTHasa mnpupoaa cBera. CKoOpocTh cBeTa. BOIMHOBBIE CBOWCTBA
CBETA.
Jemoncmpayuu.
1. CBoliCcTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBETA.



Jlabopamopnwie padbomosl u onvimol.
1. W3ydyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0O MOOHIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbBIE SABJICHUS.

JlyueBas  Mmopmens  cBera.  Mcrounuku — ceera.  IIpsamonunHelrinoe
pacnpocTtpaHeHue cBera. 3atMenust Connuna u JIynsl. Otpaxenue ceera. Ilnockoe
3epKano. 3aKOH OTPaKE€HUS CBETA.

[Ipenomnenune cBera. 3akOH MpenomieHUs cBera. llomHoe BHYyTpeHHee
OTpaXeHHE cBeTa. lICrmonb30BaHME TIOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B muH3ze. OnTudeckas cucrema ¢goroariapara, MUKpOCKOTIA
u Teneckorna. ['1a3 kak ontuyeckas cucreMa. ban3opyKkocTs U JanbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel Hbtorona. Crnoxenue
CIIEKTPAJIbHBIX LBETOB. J(Micniepcus cBera.

Jemoncmpayuu.

[IpsAMonuHEHOE pacIpOCTPaHEHNE CBETA.

Otpaxenue cBera.

[Tony4yenue n300paxxeHui B MIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onruyeckuil CBETOBO/I.

Xop nydelt B coOuparolieu JuH3e.

XO0JI Iy4er B pacCEUBArOLIEH JIMH3E.

[Tomyuyenue n300pak€HUii ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢otoamnmaparTa, MUKPOCKONA U TEIECKOIIA.
10. Mopens riasa.

11. Paznoxenue 0enoro cBera B CHEKTP.
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12. [Tomy4yenue 0enoro cBeTa Npu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padbomoul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yTila OTPa)KEHUSI CBETOBOTO Jiyya OT YIJia
naJeHus.

2. W3yueHue XxapaKTepuCTUK U300paK€HUsl MPEIMETA B INIOCKOM 3€pKaJie.

3. HccnepoBanue 3aBUCHMOCTH YIJIa MPEIOMIIEHUSI CBETOBOrO Jiy4a OT YIJia
naJieHus Ha TPaAHUIIE «BO3TYX—CTEKIION.

4. TlomydyeHue n300paxeHH ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Onpenenenue POKyCHOTO pacCTOSHUSI M ONTHUYECKON CUJIBI coOUparonieit
JIMH3BI.

6. ONBITHI MO Pa3JIOKEHUIO OEJIOro CBETa B CIEKTP.

7. ONBITHI MO BOCTIPUSITHIO LIBETa NMPEAMETOB MPH UX HAOIIOACHUM uepe3
L[BETOBBIE (PUIILTPHI.



Pazgen 12. KBanTOBbBIC SIBJICHUS.

Omneitel Pe3epdopna u mimanerapHass mozenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornomnieHue ceera aroMoM. KBanTel. JIuHeyaTeie CIIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- U raMma-u3nydenus. CTpoeHre aTOMHOTO
aapa. HykioHHas wmopens aroMHoro sapa. HMszorombsl.  PagnoakTuBHBIE
npeBpanieHus. [lepuos monypacmnaja aTOMHBIX SIIED.

AnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiJOBOrO0 M MacCOBOIO YHUCEI.
DHeprust CBsI3M aTOMHBIX sjaep. CBs3b Macchl M dHepruu. Peakiuu cuHTe3a u
nenenus saep. Uctounuku sHeprun CosHIa 1 3BE3.

Snepnass sHepreTuka. JeMCTBHUS pPaJUOAKTHUBHBIX M3JIYYCHUUW Ha KUBBIC
OpraHu3MBbl.

Jlemoncmpayuu.

1. CHekTpbl U3IIyYEHHUs U MOTJIOLCHHUS.

2. CrHekTpsl pa3IMYHbIX Ia30B.

3. ChekTp BomOpoa.

4. HaOmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuérunka HOHU3UPYIOIINX U3TYUCHHI.

6. Peructpanus nzinyyeHus NpupoAHbIX MUHEPAJIOB U NPOIYKTOB.

Jlabopamopnsie padbomost u onvimet.

1. HaOnrogeHue CIuIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3JTYUEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPTHMM YaCTULBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

3. H3mepenue paaroakTUBHOro GoHa.

IHoBTOPUTE/IBLHO-0000 1AM MOAYJIb.

[ToBTOpUTETHHO--00001IAIONTUN MOAYJIh IPEIHA3HAUYEH /IJIsi CUCTEMAaTHU3aluu
¥ 00001IIeHUsT IPEIMETHOTO COMIEPKAHUS U OIBITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU W3YYEHHH BCETrO Kypca (U3UKH, a TaKXke sl MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHYy Mo (pu3uke ajisg 00y4arommuxcsi, BHIOPABIIUX 3TOT
yueOHBII npeamer.

[Ipyn n3yuyeHnn JaHHOTO MOAYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUBI
NeSATeIbHOCTU, HA OCHOBE KOTOPBIX 00€CTIEUMBAETCS AOCTHKECHHUE MPEIMETHBIX U
METanpeJMETHbIX  IJIAHUPYEMBbIX  pEe3yJIbTaToB  OOydeHUs, (QopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOCHHE HAay4YHBIX METOHOB HCCJEIOBaHUs
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (DU3MUECKue
SIBJICHUSI, TPUMEHSA IMOJYYEHHbIC 3HAHMWS, pElaTh 3aJadyd, B TOM YHCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIC.

[TpuHIMOINANBHO AEATEILHOCTHBIN XapaKTep JaHHOTO pa3jieia peaJnu3yercs 3a
CY€T TOTO, YTO OOYJAFONINECS BBITIONHSIOT 3aJaHus, B KOTOPBIX UM MPEJIaraeTcs:



HAa OCHOBE TIOJIYYEHHBIX 3HAHMM pacro3HaBaTh M HAy4yHO OOBICHATH
(u3nyeckue sIBIEHNs B OKpYXKarollel MPUpo/ie U NOBCETHEBHOM KU3HU;
UCMOJIb30BaTh HayuyHbl€ METO/Ibl UCCIICAOBAHNUS (U3NUYECKUX SBJIEHUH, B TOM
quclie sl HPOBEPKU FMIIOTE3 U MOJIYyYEHUSI TEOPETHYECKUX BBHIBOJIOB;
OOBSACHATh Hay4yHblE OCHOBBI HauOoyiee Ba)XHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUI, HAIlpUMEP, IPAKTUYECKOr 0 UCITOJIb30BAHUS PA3JINYHbIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA NPEBPAILECHHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
SHEpPrUu.



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
pE3yJIbTaTOB.

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) rpasKIaHCKOr0 U AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY Y4aCTHUIO B OOCY>KJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKCHHM
bu3uKy;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIIPUSTHE ICTETUYECKUX KAYeCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHMS], CTPOTrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE€ UEHHOCTH (PU3NYECKOM HAyKH KaK MOIIHOIO HHCTPYMEHTA
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIFOOO3HATENHHOCTH, MHTEpECA K HCCIEI0BATEIbCKOM
JIEATENbHOCTH;

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

— OCO3HaHHWE LEHHOCTH Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BAXKHOCTH MpPaBWJI O€30MacHOr0 IOBEICHUS Ha
TpaHCIIOPTE, HA JOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM OOOpY/IOBAHHUEM B
JIOMalTHUX YCIIOBHSIX;

— c(hopMHPOBAHHOCTH HAaBBIKA pe(ICKCUH, TPU3HAHUE CBOETO MPaBa Ha OIIHOKY
Y TAKOI'0 JK€ IpaBa y Ipyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSA:



e — AKTHBHOE y4YacTH€ B PEIICHUH MNPAKTHUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTelbHOM  OpraHu3alii, TropojAa, Kpas) TEXHOJIOTUYECKOH W
COIMAJILHOM HANPaBIEHHOCTH, TPEOYIOITUX B TOM YHCIe U (PU3HUYECKUX 3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3yUCHUIO TTpodecChii, CBA3aHHBIX ¢ PUBUKOI;

e 7)3K0JIOrHYECKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUS HA TPUMEHEHWE (PU3NYECKHX 3HAHUU IS PEIICHHs 3a7ad B
o0acTi OKpYXaromieil Ccpepl, IMIAHUPOBAHUS TOCTYNKOB M OLEHKH HX
BO3MOXHBIX MTOCJIEICTBUN JJIsl OKPYXKAIOLIEH CPeJibl;

e — OCO3HaHME TIO0ATBHOTO XapakTepa AKOJIOTHYECKUX MPOoOJIeM U IMyTed ux
peuieHus;

e §8) ajanTanMuM K M3MEHAKIIMMCS YCJIOBHSM CONHAJIBHOH M NPHUPOIHOM
cpeabl:

e — TOTPEOHOCTh BO B3aUMOJCHCTBUM TPH BBITIOJIHEHUH WCCIECIOBAHUN U
NPOEKTOB (hM3UYECKOW HANPABICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUSIM
ApYrux;

e — TOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPaKTHYECKYIO
JEATENbHOCTb;

e — MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHMI, B TOM YHUCIE POPMYIHPOBATH
UJIeu, IOHSTHUS, TUTIOTE3bl 0 GUBUIECKUX O0BEKTAX U SABJICHUSX;

e — OCO3HaHME Ne(HUIIMTOB COOCTBEHHBIX 3HAHMM W KOMIIETCHTHOCTEH B 00J1aCTH
busnKy;

e — IUIAHUPOBAHUE CBOEr0 pPa3BUTHUSI B NPUOOPETEHHWH HOBBIX (HUINUECKUX
3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATDH U BBISBIATH B3aUMOCBSI3U PUPOJIBI, OOIIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUYECKUX 3HAHUI;

e — OIICHKA CBOMX JCHUCTBUM C YYETOM BIIMSHUS Ha OKPYXKAKIIYI Cpexay,
BO3MOXKHBIX TJI00AJIbHBIX MMOCIEICTBHIA.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynbrare ocBoeHMs IPpOrpaMMBbI IO (PH3UKE Ha YPOBHE OCHOBHOT'O OOTIIETO
oOpazoBanus y oOyuwaromerocs OyayT copMUpoBaHBl MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE TO3HABATEIHHBIC YHUBEPCATbHBIC YICOHbIE JCHCTBUS,
KOMMYHUKATHUBHBIC  yYHHBEPCAJIbHBIC  y4eOHBIC  JICHCTBUS,  PETYJISTUBHBIC
YHHUBEpCAIbHBIC yICOHBIE IEHCTBUS.



Ilo3HaBaTe/IbHbIE YyHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUSA

Ba3oBble Jjornueckue JelicTBUA:

BBISBISITh W XapaKTEPU30BaTh CYIIECTBEHHBIE TPHU3HAKH OOBEKTOB
(s1BIEHUI);

yCTaHABJIMBATh CYIIECTBCHHBIN NMPHU3HAK KJIaCCHU(PUKAIIMKA, OCHOBAHMS IS
000O0IIICHUS U CPAaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U IMMPOTHUBOPEUHS B pacCMaTPUBAaeMbIX (pakTax,
JAHHBIX ¥ HAOJTFOICHUSIX, OTHOCAIINXCS K (DU3UICCKUM SIBIICHUSM;
BBISIBIISATh TPUYUHHO--CJICICTBCHHBIC CBS3M TPU HM3YYEHUH (U3UUECCKUX
SIBJICHUH M TIPOIIECCOB, JIeJaTh BHIBOJIBI C HCTIOJB30BAHUEM JICTYKTHUBHBIX U
WHAYKTUBHBIX yMO3aKIIOYEHUHN, BBIJIBUTATh THUIIOTE3bI O B3aWMOCBS3SIX
(U3UYECKHUX BEJIMYUH;

CaMOCTOSITEILHO BRIOMPATH CIIOCO0 peleHus yaeoHou puznueckoit 3aaauu
(cpaBHEHHE HECKOJIBKMX BapHaHTOB peIIeHUs, BbIOOp Haubojee
MOJIXOJIAIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebCKue 1eCTBUA .

HCIIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIIbCKUN HHCTPYMEHT ITO3HAHUS,
MPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY TUTAHY OIIBIT, HECIOXKHBIH
bu3nUecKuil IKCIEPUMEHT, HEOOIBIOe HCCIEAOBaHNE (PU3HUECKOTO
SIBIICHUS,

OLICHMBaTh HAa TMPUMEHUMOCTH M JOCTOBEPHOCTh HH(OpMaIHIO,
MOJTYYCHHYIO B XOJI€ UCCIICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATEIHHO (POpMYyTHPOBATH 0OOOIIEHNS U BBIBOJBI IO Pe3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHHS, OBITA, UCCIICIOBAHNS;

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MPOIIECCOB, a TAK)KE BBIBUTATH MPEATIONO0KEHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:

NPUMEHATH Pa3jIMYHbIC METOJbI, HHCTPYMEHTHI M 3alPOCHl MPH IMOUCKE 1
orOope WH(pOPMAIUM WA JAHHBIX C Y4E€TOM MPEMIOKEHHOW ydeOHOM
dbuznyeckoil 3a1a4u;

aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh M MHTEPIPETHPOBATH WH(OOPMAIUIO
Pa3IUYHBIX BUIOB U ()OPM IIPEIICTABICHHUS,

CaMOCTOSITEJILHO  BBIOMPATh ONTUMAJIbHYIO (OpMY TPEACTABICHUS
uHbOpMAIlMM W WUTFOCTPUPOBATH pellaeMble 3aqadll  HECIOKHBIMHU
CXEMaMH, TharpaMMaMu, HHOU TpauKoil M HX KOMOWHAIIASMH.

KoMMyHHMKaTHBHBIEC YHHBEpPCAJIbHbIe Y4eOHbIE AeHCTBHSA:



B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3yJbTaTOB JaOOpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXKIaeMON TEMBI
BBICKA3bIBaTh WUJCH, HAIlEJICHHbIE Ha PEIICHHE 3a/auyd W MOJJIepKaHue
01aroxeaaTeIbHOCTH OOIICHUS;

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

BBIPAKATh CBOIO TOYKY 3PEHHS B YCTHBIX M MIUCHhbMEHHBIX TEKCTAX;
MyOJTUYHO TPECTABIIATh PE3yIbTaThl BBHITIOJIHEHHOTO (PU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIICAOBAHMS, IIPOCKTA);

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHHOW U MHIUBUIYaTbHOM
pabOoThI MPU PEMICHUH KOHKPETHOU (PH3UIECKON TIPOOIEMBI;

MPUHUMATh eI COBMECTHOW JCSITCIILHOCTH, OPTaHW30BBIBATh JEHCTBUS
no e€ MOCTIKEHHUIO: paclpeneiiaTh pOiH, OOCYKIaTh TMPOIECCH H
pe3yNIbTaThl COBMECTHON pabOTHI, 00001IIaTh MHEHHS HECKOJIBKUX JIFOICH;
BBITIOJTHATH CBOIO YacTh Pa0OTHI, JOCTUTAs KAYECTBEHHOTO PE3yabTaTa o
CBOEMY HAIIPaBJICHUIO U KOOPAUHUPYS CBOU ACHCTBUS C IPYTUMH WICHAMH
KOMaH/Ibl;

OLICHUBATh KAa4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSTEIHLHO COPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe 1elicTBUS

Camoopranusanus:

BBISIBIISITh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOLIUX
JUIsl perieHust GU3NYeCKUX 3HaHU;

OPUEHTUPOBATHCS B  PA3JIMYHBIX IIOAXOAAX NPUHATUS  PELICHUMN
(MHIMBUAYaJIbHOE, NMPHUHATHE PELIEHUS B TpYIIE, NPUHATHE PELICHHM
rpyImIoi);

CaMOCTOSATEIBHO COCTAaBIISITh AJITOPUTM pelIeHUs (U3NUECKOM 3a1aun UITu
IUTaHa MCCIEAOBAaHUS C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEM, ApTYMEHTHPOBATH MPEJIaracMble BApUAHTHI PELICHUM;
JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBIA HHTEJJICKT:

J1aBaTh AJICKBAaTHYIO OLICHKY CUTyallUH U IIpeyiaraTh IUIaH €€ U3MEHECHUS,
OOBSICHATH TPUYUHBI  JOCTIDKCHHUS  (HEIOCTHXKEHUS) PE3YJIbTaTOB
NeSATeNIbHOCTHU, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENLHOCTH (B TOM YHCJE B XOJI BBINOJHEHUS
(GuU3NUeCKOro WCCIENOBaHMWS WJIM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENIBCTB, W3MCHHBIIMXCS CUTYyalWii, YCTAHOBJIEHHBIX OIIUOOK,
BO3HUKIIUX TPYAHOCTEW;



OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh c€0s1 HA MECTO IPYTOro 4YeJ0oBeKa B X0/I€ CIIOpa WM IUCKYCCUH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYToro;
NPU3HABATH CBOE MPABO Ha OIIMOKY MpHU pelIeHUH (PU3UYECKUX 3a/1ad WU
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K koHiy o6yuenus B 7 kjacce mpeIMEeTHbIC pe3yJibTaThl HA 0230BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIOJIb30BaTh  MOHATHUA: (PU3MYECKHUEe W  XUMHUYECKHE  SBIICHHUS,
HAOJIFOICHHUE, JKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3HMUESCKUX
BEJIMYHMH, aTOM, MOJICKYJIa, arperaTHble COCTOSHHUS BellecTBa (TBEpIOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHMYeCKoe JBIKEHHE (paBHOMEpHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOPHUS, PaBHOACUCTBYIOIIAS
cuna,  aepopmarms  (ympyras, rJIacTuyecKas), HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuyath siBneHus (Auddy3us, TEII0BOE JBIKEHHE YaCTHUIl BEUIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPAaBHOMEPHOE [IBIDKCHHE, HWHEPIHS,
B3aUMOJICMCTBUE TEJ, PABHOBECHUE TBEPABIX TEN C 3aKPEIUVIEHHOU OCBHIO
BpaIlcHMs, Iepeaava JaBjaeHUs TBEPABIMU TEIAMH, KUIKOCTIMHU U ra3amH,
aTMoc(pepHOE [aBlieHWE, IUIaBaHHWE TEJ, MPEBPAIICHUS MEXaHUYECKOU
DHEPTUH) 10 OMUCAHUIO WX XaPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JTEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUC;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (PU3MYECKUX SIBICHUW B
OKpYXalollleM MHUpe, B TOM uucie (U3MYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPHI JIBWKCHUS C Pa3IMYHBIMA CKOPOCTSIMH B JKMBOW W HEKHBOU
npupojae, JACUCTBUE CHIIBI TPEHUS B TPUPOAC W TEXHUKE, BIIUSHHC
aTMOC(EpHOro J1aBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, pblYaru B
TEeJIEe YeNOBeKa, MPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 33/1ayy B y4eOHYIO,
BBIJICJISTh CYIIECTBEHHBIE CBOMCTBA (IMTPU3HAKK) (PU3UUECKUX SIBIICHUI;
OIHMCHIBATh M3YyYCHHBIC CBOMCTBA TEN M (PU3UUYECKHE SIBJICHHS, UCTIOIB3YS
busnueckue BeIMYMHbI (Macca, 00bEM, TNIOTHOCTH BEIIECTBA, BpeMs, IyTh,
CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJia TSKECTH, BEC TeJa,
CHWJIa TPEHUS, TaBJICHHE (TBEPIOTO TeJa, KUAKOCTH, T'a3a), BEITAIKHUBAIOIIAS
CWJIa, MEXaHH4Yeckas padoTa, MOIIHOCTh, IJICUYO CHJIbI, MOMEHT CHJIBI,
KOG (DUIIMEHT TI0JIe3HOr0 JEHCTBUA MEXaHU3MOB, KHHETHYecKas |
MOTCHIIMAIbHAST JHEPTHsi), TPH OMHCAHWUU TPABWIBHO TPAKTOBAThH
(bU3HYECKUI CMBICT UCTIONIb3YEMbBIX BEIHYHH, UX 0003HAUCHUS U CHHUITBI
(GU3NYEeCKUX BENMYMH, HAXOMWTHh (OPMYIBI, CBS3BIBAIOIINE JIAHHYIO



(GU3UYECKYI0 BEIMYMHY C JAPYTMMHU BEIIMYUHAMHU, CTPOUTHh Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUHH;

XapaKTepu30BaTh CBOWCTBA TN, (U3MUECKUE SIBICHHUS U TIPOIIECCHI,
UCIIONb3Ys MpaBUjia CIOXKEHHUs CUl (BAOJb OJHOM mpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMesa, MpaBWIoO paBHOBeCHs pbryara (OJoka),
«30JI0TO€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHHYECKOM
DHEPTrYW, TMPU ITOM JaBaTh CJIOBECHYIO (HOPMYIUPOBKY 3aKOHAa W
3aMHUChIBATH €r0 MATEMATUUYECKOE BhIPAXKEHUE;

OOBSCHATH (PU3MUECKHUE SABJICHHUS, IPOLECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTYyallMii MPaKTHKO-OPUEHTHUPOBAHHOIO XapakrTepa:
BBISIBIISITh TIPUYUHHO--CJICJICTBEHHBIC CBS3H, CTPOUTH OOBsICHEHUE W3 -2
JIOTUYECKHUX IIAaroB ¢ Onopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3UUECKUX
SBJICHUM, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiaTh pacy€THbIE 3a7adyd B 1—2 JEWCTBUS, MCHONB3YS 3aKOHBI M
(GopMybl, CBA3BIBaIOUIME (PU3NUECKHE BEIMYMHBI: HAa OCHOBE aHalW3a
YCIIOBHS 33/1a4d 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIUYMHBI B (DOPMYJIBI M MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIC /I PEIICHUs 3a/1a4, OIICHUBATh PEATUCTUYHOCTh
MOJIy4YEHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh NIpH MOMOUIU
(bu3MUEeCKX METO0B, B OMMMCAHUH UCCIIEIOBAHUS BBIJIEIAThH IIPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTE3Y ), pa3aIuyaTh U UHTEPIIPETUPOBATH MOTYYEHHbBIN
pe3ysbTaT, HAXOAUTh OIIMOKM B XOJE€ OIbITA, JEIaTh BBIBOABI MO €ro
pe3ynbTaTam;

MPOBOJUTH OMNBITHI 1O HAOMIOJEHUIO (PU3MYECKUX SBJICHUU WIH
(bu3HUecKuX CBOMCTB Tel: (HOPMYTUPOBATH IPOBEPSIEMBIE TPEATIONOKECHHSI,
coOMpaTh YCTAaHOBKY M3 MPEIOKEHHOIO 000PY10BaHUS, 3alUChIBATh X0
OTbITa U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSAMBIE W3MEPEHUS PACCTOSAHMS, BPEMEHH, MAacChl Tela,
00béMa, CUIBl U TEMIEPAaTypbl C UCIOJIb30BAaHUEM AaHAJOTOBBIX U
nu(poBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs NOPHOOPOB € YYETOM
3a/TaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPECHHUI;

MPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKOW BEIIMUUHBI OT
Jpyroil ¢ HCMHOJIB30BAaHUEM TMPSIMBIX HU3MEPEHUI (3aBUCUMOCTU MYTH
PaBHOMEPHO JIBIXKYLIETOCs TeJla OT BPEMEHH JBUKEHUS TeJla, CUIIbI TPEHUS
CKOJIbKEHHSI OT Beca Tejla, KayecTBa OOpaOOTKM IMOBEPXHOCTEW Tel U
HE3aBUCHUMOCTH CHJIbI TPEHHSI OT IUIOIIAJU COIPUKOCHOBEHHMS TEJ, CHUJIbI
YOPYTrOCTU OT YJJIMHEHHUS MPYKUHBI, BBITAJKUBAIOIIEH CHIBI OT 00bEMa
NOrpy>KEHHOM YacTH Teja M OT IUIOTHOCTH >KHJIKOCTH, €€ HEe3aBUCUMOCTH



OT TUIOTHOCTH T€Jia, OT TUIYOMHBI, HA KOTOPYIO MOTPYXKEHO TENO, YCIOBUI
IUTaBaHUS TE€J, YCIOBUH paBHOBECHs pbluara M OJOKOB), yd4acTBOBaTh B
IUIAHUPOBAHUM  Y4€OHOrO HCCIEAOBaHUs, CcOOUpaTh YCTaHOBKY H
BBITIONHITh W3MEPEHUs], CIeAys MPEeNoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TONYYCHHOH 3aBHCHUMOCTH (U3WYECKUX BEIWYUH B BUJIC
NpeIOKEHHbIX TaONUll U TpaduKOB, AeNaTh BBIBOJBI MO pe3ylbTaTaM
UCCIIEIOBAHMUS;

NPOBOANTH KOCBEHHBIE H3MEpEeHHs] (DU3MUECKHX BENWYUH (TUIOTHOCTH
BEIIECTBA )KUIKOCTH U TBEPAOTO TeJa, CUJIa TPEHHSI CKOJIBKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKHUBAIOIIAs CHIa, JEHCTByOLlas Ha MOTPYKEHHOE B
KUIKOCTh  Tello, KOX((UIIMEHT TMOJE3HOr0  JICHCTBUSA  MPOCTHIX
MEXaHU3MOB), CIEAys TPEUIOKEHHOW HWHCTPYKLIMHU: TMPH BBHIMOJIHEHUU
U3MEPEHUM CcOOMpaTh HKCHEPUMEHTANIbHYI0 YCTAHOBKY M BBIYHMCIATH
3HaYeHHE NCKOMOU BEJTMYMHBI;

co0JII01aTh MpaBUiIa TEXHUKU O€30MacHOCTH MpHU padoTe ¢ 1abopaTOpPHBIM
000py10BaHUEM;

yKa3bIBaTh NPUHIUIBI AEUCTBUSI NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETP, IWHAMOMETD, COOOINAIOIIUECS COCYIbI, OapoMeTp,
phIYar, NOJBMKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh MPHUHIMIBI JIEHCTBUS HM3yYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha HUX ONUCaHUs (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOWCTBO BOJAOIPOBOAA, THIPAaBIMYECKUN Ipecc,
MaHOMETp, BEICOTOMED, MOPIIHEBOM HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBAX (PM3UUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEpPhl  (HAXOAUTH  HH(POPMALMIO O  IMPUMEPax)
NPAaKTHYECKOTO HCIONB30BaHUS (PU3MUECKUX 3HAHWW B TOBCEIHEBHOU
XKU3HU 11 obecriedeHusi 0€30MacHOCTH TP OOpalieHnH ¢ MpudopaMu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHUS 3/I0POBBS U COOIIOACHHSI HOPM
HKOJIOTMYECKOT0 MOBEACHUS B OKPY’KaIOIIEH CpeIe;

OCYLIECTBJISITh OTOOpP HCTOYHMKOB HH(popmanuu B HMHTEepHeTe B
COOTBETCTBHHM C 33JaHHBIM IIOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEFOIIUXCS
3HaHUH M TyTEM CpPAaBHEHUS Ppa3JIMYHBIX HCTOYHUKOB BBIJCIATH
UHPOpPMAIMIO, KOTOpas SBISAETCS MNPOTUBOPEUYMBON WM MOXET OBITh
HEJIOCTOBEPHO;

UCIIOJIb30BaTh MPH BHIIOJHEHUHN YU4E€OHBIX 3a/laHUi Hay4YHO--TIONYJISIPHYIO
JaUTepaTypy (GU3NUECKOro coAepkKaHUsl, CIIPABOYHbIE MaTepUabl, pECYpChI
cetu UutepHer, Bnagerb npuéMaMd KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;



CO3/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 UCTOYHUKOB MHPOpMAIMK (U3UYECKOTO COAEPKAHUS, B TOM
quclie MyOIMYHO eTaTh KpaTKue COOOIIEHUS O Pe3ysibTaTaX MPOEKTOB WITH
y4eOHBIX MCCJIEAOBAHUM, MPU 3TOM IPaMOTHO HCMOJIL30BaTh M3y4YEHHbIN
MOHSATUMHBIM ammapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIUICHUE
IIPE3EHTALUEN;

NPU BBIMOTHEHUU Y4YEOHBIX TPOEKTOB M HCCIEAOBAHHUMN PaCIpEACIsTh
O0SI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C IIOCTaBJICHHBIMHM 3aJadyaMu,
CIEAUTh 3a BBINOJHEHWEM IUIaHA JCHCTBUM, AaJEKBAaTHO OICHUBATh
COOCTBEHHBIM  BKJAJ B  JIEATEIBHOCTh  TPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJECUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHiy 00yuenus B 8 kiiacce nmpeaMeTHbIE pe3yIbTaThl HA 0230BOM YpOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

UCIIOJIB30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JABUKECHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BELIECTBA, KPUCTATUINYECKHUE U
amMopdHbIe Tella, HACBHIIICHHBIH M HEHACBHIIIEHHBIM Map, BIAXHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSAS JHEpPrus, TEIUIOBOM JBUTATElb,
AIIEMEHTAPHBIN JIEKTPUYECKUNA 3apsijl, FIEKTPUUECKOE MOoJIe, TPOBOJIHUKHU
U AUDJIEKTPUKH, IIOCTOSIHHBIA 3JIEKTPUUECKUI TOK, MATHUTHOE T0JIE;
pasnuyarh sBJICHHA (TEIUIOBOE PACUIMPEHHE U C)KaTue, Teluionepenaya,
TEIMJIOBOE PABHOBECUE, CMAYMBAHUE, KANWUISIPHBIEC SIBJIICHUS, UCIIApEHUE,
KOHJEHCalusl, IJIaBJIEHUE, KpuUcTajuin3auus (OTBEpAEBaHUE), KHUIIEHUE,
Temionepeaaya (TerI0NnpOBOAHOCTb, KOHBEKIHUS, U3IIy4EHUE),
ANEKTpU3aLUs TeJl, B3aUMOJECHCTBUE 3apsA0B, NEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICMCTBUE MArHUTOB, JEHUCTBUE
MarHUTHOTO I0JI1 Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAas MHIYKIIHA)
[0 ONHCAHMIO WX XapaKTEPHBIX CBOHNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHUE,

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3MYECKUX SIBJIEHUM B
OKpY’)KalIlleM MHupe, B TOM 4Yuciie (U3HYECKUE SIBJICHUS B MPUPOJIE:
IIOBEPXHOCTHOE HATSDKEHUE W KanWUIIPHBIE SBIEHUS B IPHUPOJE,
KpUCTalIbl B mpupoae, usiydeHue CoiHua, 3amep3aHue BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SBJIEHUS] B aTMoc(epe, dJIEKTPUUECTBO KMBBIX OPraHU3MOB, MarHUTHOE
nojie 3emiu, Apei¢ MoarocoB, pojb MAarHUTHOTO TOJIS JUIs )KU3HU Ha 3eMiie,
NOJIIPHOE CHUSHHME, NpPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a/Jadyy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (MpU3HAKU) (DUZUUECKUX
SIBIICHUI;



OIMCHIBATh M3YyYEHHbIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHHS, UCTIOIb3Ys
¢u3nyeckue BEIMUYUHBI (TEMIEpaTypa, BHYTPEHHSS YHEPTUsi, KOJINYECTBO
TEIJIOTBI, yJEIbHas TEIUIOEMKOCTh BEIECTBA, YZAEJIbHAs TEIUIOTA
IUIaBJICHUS, yJElbHAas TEIJIoTa MapooOpa3oBaHUs, yIElbHas TEIIoTa
CrOpaHusl TOIUIMBA, KOA((UIMEHT TMONE3HOr0 JACHCTBUS TEIUIOBOM
MAILMHBI, OTHOCUTEIbHAs BIIAJKHOCTh BO3/1yXa, SJIEKTPUYECKUH 3apsil, CUJIa
TOKa, DJEKTPUUYECKOE HaNpsDKEHUE, CONPOTHUBIICHHUE IIPOBOJHMKA,
YI€IbHOE CONPOTUBIIEHUE BELIECTBA, pA00Ta U MOILHOCTh NIEKTPUIECKOTO
TOKa), MpU ONHCAHUU TNPABWIBHO TPAKTOBaTh (U3MUECKUI CMBICIT
UCIOJIb3YEMBIX BEITUUNH, 0003HAYEHUS U €IUHUILIBI (PU3UUECKUX BETUYHH,
HaXOAUTh (POPMYIBI, CBSA3BIBAIOIIUE JaHHYIO (U3NYECKYIO0 BEIMYUHY C
JPYrUMHU BEJIMYMHAMH, CTPOUTh TpadUKU H3YyYEHHBIX 3aBUCUMOCTEHN
(u3NYECKUX BETUYNH;

XapakTepu3oBaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIIONBb3Yysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJSIPHO--KUHETHYECKOM TEOpUHU
CTPOEHUS BEIECTBA, MPUHLUII CYNEPHO3UIMU NoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH Oma i ydacTKa LEenu, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHUs DHEPTUH, IIPU ITOM 1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MaTEMAaTUYECKOE BbIPAKECHHUE;
OOBSCHATH (PU3NYECKHE MPOLECChl M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyallMii NTPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OObICHEHUE U3 1—2 JTIOrHYecKuX
1aroB ¢ omnopod Ha 1—2 W3y4eHHBIX CBOMCTBA (PU3MYECKHUX SIBICHUM,
(bu3HUEeCKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiarb pacy€THbIE 3ajadyd B 2-3 JIEHUCTBHs, HCIOJIB3Yys 3aKOHBl U
dbopMyIibl, CBs3bIBalOLIME (DU3MUECKUE BEIWYMHBI: Ha OCHOBE aHaIu3a
YCJIOBHUS 3aJladyd 3allMChIBAaTh KPATKOE YCIOBHE, BBISABIATH HENOCTATOK
JAHHBIX JUIs  pelIeHUus 3a7aud, BBIOMpPATh 3aKOHbI U  (POPMYIIbI,
HeoOXoAuMble il €€ pelleHHs, NPOBOAUTh pPACUETHI U CPABHUBATH
NOJTy4YE€HHOE 3HaYeHUE (PU3UUECKON BETMUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXKHO pPEMIUTh NpH MOMOUIA
(U3NYECKUX METO/I0B, MCIOJIb3Yysl ONMCAHME HCCIIEIOBaHUs, BBIICIATH
IIPOBEPSAEMOE  IPEAIOIOKEHNE, OLEHUBATh MPAaBWIBHOCTh IOpsJKa
IIPOBEIEHUS UCCIIEIOBAHMS, AENIATh BBIBOBL,

IPOBOJAUTH OMBITBI 1O HAOMIONECHHUIO (PU3NYECKUX SBJICHUUA WIH
(¢u3nyecKux CBOMCTB Tel (KaNWJUISIPHBIE SIBICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U
HarpeBaHMsl NpPU MU3JIYYEHHH OT LBETa M3Iydaroleld (IOIJIOIIArOIIEil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATYPHI KUAKOCTU U



momaan €€ TIOBEPXHOCTH, JJIEKTPU3AMsI TEel W B3aUMOJICHCTBUE
AIEKTPUYECKUX 3apsoB, B3aUMOACHCTBHME TOCTOSHHBIX MAarHUTOB,
BU3YyAJIM3allUsl MAarHUTHBIX TIOJIEA TIOCTOSSHHBIX MArHWUTOB, JEHCTBHUS
MAarHUTHOTO TMOJISI HAa MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMArHHTA,
CBOICTBA 3JEKTPOJBHUrareisi IOCTOSSHHOTO TOKa): (OpMyJIHpOBATH
MIPOBEpSAEMbIC MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAIOKEHHOTO
000pyI0BaHMS, OMIMCHIBATH XOJ1 OIBITA U (DOPMYJIMPOBATH BHIBOJIBI,
BBITIOJIHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIILHOMN BIAKHOCTH
BO3JyXa, CHWJIbl TOKa, HANPSKECHUS C HCIOJIb30BAHUEM aAHAJIOTOBBIX
puOOPOB M JATYMKOB (DU3NYECKUX BEJIMYMH, CPaBHUBATh PE3YyJbTAThl
M3MEpPeHHH ¢ y4ETOM 3aJJaHHOM aOCOIFOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PU3UYECKOUN BETUYUHBI OT
JIpyrol ¢  HWCMOJb30BaHUEM TPSAMBIX HU3MEpPEHUH  (3aBUCUMOCTH
CONIPOTHUBJICHUSI TMPOBOJAHUKA OT €ro JJIMHBI, IUIONAIA TONEPEYHOIO
CEUYEHHUS U YJIEIbHOT'O CONMPOTUBIICHUS BEIIECTBA MMPOBOIHNUKA, CUJIbI TOKA,
WIYIIEr0 4Yepe3 MNPOBOAHUK, OT HaNpsHKEHHUS HAa  MPOBOJIHUKE,
WCCIIEIOBAHUE  TOCJENOBAaTEIbHOTO M MApauIeIbHOIO  COCIMHEHMI
MIPOBOJHHUKOB): IJIJAHUPOBATh MCCJICAOBaHUE, COOHMpATh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CleAysd MNPEIOKCHHOMY IUIaHy, (PUKCUpOBATh
pe3yIbTaThl MOJYYEHHON 3aBUCUMOCTH B BUIE Ta0JUIl U TpaUKOB, J1e7aTh
BBIBOJIBI 110 PE3YyJIbTaTaM UCCIIECIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC H3MEpeHUs (u3nueckux BeaudyuH (yaelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTHUBJIEHUE TMPOBOJHHMKA, padoTra u
MOIITHOCTh 3JIEKTPUUECKOTO TOKa): IUIaHUPOBATh W3MEPEHHSs, COOMpaTh
AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAysl MPEIJIOKEHHOWM WHCTPYKIUHU, U
BBIUMCIISATh 3HAYCHUE BEIIUYNHBIL;

coOI0aTh MpaBUjIa TEXHUKU O€30MaCHOCTH TpH paboTe ¢ 1abopaTopHBIM
000py/I0BaHUEM;

XapaKTepU30BaTh TMPUHIMIBI  JEUCTBUA HM3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHCIIE: CUCTEMA
OTOILJICHUSI JOMOB, TUTPOMETP, MapoBas TypOUHA, aMIIEPMETP, BOIBTMETP,
CYETUMK DJICKTPUYECKONW DSHEPruu, IJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPONPUOOPHI (mpumepsl), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMATHUT, SJIEKTPOJBUTaTENb MOCTOSHHOTO TOKA),
UCIIONb3Yys 3HAHUS O CBOMCTBaX (PU3MUYECKUX SIBJICHUU M HEOOXOIUMBbIC
bu3nYecCKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTHIE TEXHUYECKHE YCTPOWCTBA W HU3MEPUTEIbHBIC
MPUOOPHI [0 CXEMAM U CXEMaTUYHBIM PUCYHKAM (’KHUJIKOCTHBINA TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATE]Ib BHYTPEHHErO CrOpaHMs,



AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUYECKHUX LEMel C
MOCJIEIOBATENbHBIM U TTAPAJIJICIbHBIM COSUHEHUEM SJIEMEHTOB, pa3inyast
yCIIOBHBbIE 0003HAYEHUS FJIEMEHTOB AJIEKTPUUECKUX LeNeil;

OPUBOAUTH  MpUMEpbl  (HAXOAUTh  HMHGMOpPMAIMI0O O  MOpUMEpax)
MPAKTUYECKOTO HCIONb30BaHUA (U3MUECKUX 3HAHUM B TIOBCEIHEBHOM
KU3HU 711 oOecrieueHus 0e30MacHOCTH Mpu oOparieHuu ¢ npudopamMu u
TEXHUYECKUMU YCTPOMCTBAMU, COXPAHEHUS 3J0POBBS U COOJIFOIEHUS] HOPM
HKOJIOTMYECKOr0 MOBEICHMSI B OKPYXKAIOLIEH Cperie;

OCYIIECTBJISITh MOUCK HMHPOpMaUUU (PU3UYECKOTO COJAEpKaHUS B
NHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM U IIYTEM CpPaBHEHUS
JOTIOTHUTENBHBIX HCTOYHUKOB BBIJICIATh HHPOPMAITHIO, KOTOPAS SBIISIETCS
MPOTUBOPEUYUBOMN UM MOXKET ObITh HEIOCTOBEPHOM;

MCIOJIb30BaTh MPU BBIMOJIHEHUN YUEOHBIX 3aIaHUM HAYYHO--TIOMYJISIPHYIO
JIuTEepaTypy GU3NUECKOro CoAEpKaHusl, CIIPAaBOYHbIE MAaTEPHUAIIbI, PECYPChI
cetu UHTepHeT, Biaxerb NpUEMAMU KOHCIEKTHPOBAaHHSA TEKCTa,
npeoOpa3zoBaHus MH(POPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHUCbMEHHBIE W KpaTKHUE YCTHBIE COOOIECHHUS,
0000mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJIEP>KAHMSI, B TOM YHUCJIE MYOJIMYHO MPEACTABISITH PE3YJIBTATHI IPOEKTHOM
WM UCCIIEI0BATENbCKON ACSITENIbHOCTH, IPU 3TOM I'PAaMOTHO UCIIOJIb30BATh
U3YYCHHBIM TOHATUHHBIMN ammapaT Kypca (U3HUKH, COMPOBOXAATh
BBICTYIIJICHUE NIPE3CHTALNEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIAEHOBAaHUM (DU3MUECKUX
MPOLIECCOB pPACTPENENsATh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICIUTh 32 BBHIMOJIHEHUEM ITUIaHA JIEUCTBUM U
KOPPEKTHUPOBaTh €ro, aJ€KBaTHO OLIEHWBAThb COOCTBEHHBIM BKJIAJ B
JeSITEeNbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHE,
MPOSBIISISI TOTOBHOCTD pa3peniaTh KOH(QIUKTHI.

K xon1y oOyuenus B 9 kijiacce npeamMeTHbIe pe3yIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OO YyUAIOIIUXCS YMEHUM:

UCIIONb30BaTh TMOHSTHUS: CUCTEMa OTcuéra, MaTepuajbHas TOYKa,
TPAeKTOpPHUsI, OTHOCUTEIBHOCTh MEXAHUYECKOTO NBIKEHMS, JedopMarius
(ympyrasi, mjaacTU4eckasi), TPEHHE, IIEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPAOE TEO,
LEHTP TSKECTU TBEPAOrO Tejla, paBHOBECHUE, MEXaHUUYECKUE KOJICOaHUS U
BOJIHBI, 3BYK, TH(Pa3BYK U yIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIIKaJIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIalIbHO30PKOCTb,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, abda-, 6eTa- U raMMa-u3IydeHHs,
W30TOIIbI, Si/IepHast SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHUE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE IBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
T€J, PEAaKTUBHOE JBUKEHHUE, KOJIeOATENbHOE IABWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJMHEWHOE PaclHpOCTPAaHEHUE, OTPAKEHHE WM IPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBETa B
CHEKTp M CJOXEHUE CHEKTpPaJIbHBIX IIBETOB, JUCHEPCHUs CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIYYEHHUs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (PU3NYECKUX SIBJIECHUM B
OKpy’)XamllleM Mupe (B TOM uucie (PU3MUECKHE SBJIECHUS B IPUPOJE:
NPUIUBBL U OTJIUBBIL, IBUKEHHUE Tu1aHeT COJTHEUHOHM CUCTEMBI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJIHBI, I[yHAMH, 3XO0, LIBETa TeJ,
ONTUYECKHUE SIBIICHUS B IPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAaKTUBHBIM (POH, KOCMHYECKHE JY4YH, PAJIUOAKTUBHOE H3IIYyYEHUE
NPUPOAHBIX MHHEpAJOB, JIEHCTBUE pPANAMOAKTUBHBIX M3JIYYEHUH Ha
OpPraHu3M 4YeJIOBEKa), MPH ATOM IMEPEBOAUTH IPAKTHUUYECKYIO 3aJauy B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh M3YyYEHHBIE CBOMCTBA TN U (PU3NUYECKUE SIBICHUS, UCTIOIb3YS
¢u3nyeckue BEIUYMHBI (CpeqHssi U MIHOBEHHas CKOPOCTh Tella IMpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEpEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHIIbI,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MOJHATOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLMAIBbHASI 3HEPIUsl CHKATOU
NPYKUHBI, KHHETUYECKast SHEPT s, TOJIHAs MEXaHUYECKasi SHEPTUs, IEpUO.L
U 4acToTa KosieOaHWi, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, II0Ka3aTelb MPEIOMIICHUS Cpeabl), INpPU ONUCAHUU
NPaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICT HCHOJIB3YEMBIX BEIUYHH,
0003HaYeHUs1 U €IWHULBI (PU3NYECKUX BEIUYMH, HAXOIHUTHh (POPMYIIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYUHY C JAPYTUMHU BEIUYHMHAMU,
CTPOUTH IpaPUKHU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHHUS U IPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NOPUHIMI  CYMEPHO3ULIMA CHJI, MPUHIUMI OTHOCUTEIbHOCTH [ 'amuies,
3akoHbl HBIOTOHA, 3aKOH COXPAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMIJIEHUS CBETA, 3aKOHBI COXPAaHEHHUsI 3apsI0BOrO U MaCCOBOI'0 YHUCEI
IPU SIEPHBIX PEAKUUAX, HNPU ITOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alMChIBATh €r0 MATEMATUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKHE MPOIECCHl UM CBOWCTBA T€Jd, B TOM 4YHCIE U B
KOHTEKCTE CUTyalHil MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2—3 JTIOTUYECKUX
1IaroB ¢ OMopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBA (DM3MUECKHUX SIBICHUM,
¢bu3nYecKuX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

peniaTh pacu€THbIE 3aJ1a4u (ONMUpPAIOIIHECs Ha CUCTEMY U3 2—3 ypaBHEHHI),
UCIOJIb3YsI 3aKOHBI U POPMYIIBI, CBSA3BIBAIOIINE (PU3UYECKHUE BEIMYMHBI: HA
OCHOBE aHaJIN3a YCJIOBHSA 337a4y 3alMChIBaTh KPATKOE YCIOBHE, BBISBIATH
HEIOCTAIOIINE WM U30bITOYHBIE IaHHBIE, BEIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOIMMbIE JUIA PELIEHUs, MPOBOAUTH pPacy€Tbl W  OLIEHHUBATh
PEAUTMCTUYHOCTh MOJYYEHHOI'O 3HAYCHUS (PU3NYECKON BETUUNHBL;
pacrno3HaBaTh MpOOJEMbI, KOTOPbIE MOYKHO PpELIMTh IpPU IOMOIIH
(¢u3nYecCKuX METOJI0B, HCIIONIb3Yys OMNHCAHHUE HCCIIEOBAHMS, BBLACIATH
NPOBEPAEMOE NPEANONOKEHNE, OLIEHUBAaTh NPABWIBHOCTh MOPSAJIKA
NPOBEICHUS  UCCIENOBAaHUS, JeJlaTh BBIBOJbI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IOPOBOAUTH OMNBITHl MO HAOMIOACHHIO (PU3MYECKHX SIBICHUH WIH
(¢u3nuecKkux CBOMCTB Ten (M3ydeHue BTOporo 3akoHa HbroToHa, 3aKoHa
COXpAHEHUs] HHEPruHu, 3aBUCUMOCTb IepuoAa KOJIEOAaHUU MPY>KUHHOIO
MasiTHUKA OT MAacChl Ipy3a M KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIbIX KOJIEOaHUM, IPSIMOJIMHENHOE pacIpOCTpaHEHUE CBETA,
pa3ioxeHre Oeoro CBera B CIEKTP, U3YYCHHE CBOMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pakKeHWs MpeaMmeTa B coOuparomiei
JUH3€, HAOJIIOJEHUE CIUIOIIHBIX W JIMHEMUYaThIX CHEKTPOB H3JIYUYCHMS):
CaMOCTOSTENIPHO COOMpaTh YCTAaHOBKY U3 M30bITOYHOrO Habopa
000pyAOBaHMs, ONKUCHIBATH XOJI OMbITA U €r0 Pe3yJIbTaThl, (POPMYIUPOBATH
BBIBO/IbI;

IPOBOJIUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUI, onpenesnss
cCpedHee 3HAUYCHHE HU3MepseMoill BenuyuHbl ((OKYCHOE paccTOsSHUE
coOuparouiell JuH3bl), OOOCHOBBIBaTH BBIOOp cmoco0a U3MEpPEHUs
(M3MepuTeNnbHOro Mpudopa);

IPOBOJNUTh MCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIMYHUH C
UCTIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHHU IIpU
PaBHOYCKOPEHHOM JBWKEHHMM 0€3 HadyallbHOM CKOpPOCTH, Mepuoaa



KoJIcOaHMI MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yIJla MajJeHusi U yria MpeloMJIeHUs OT yria
najieHus): IJIAHUPOBAaTh MCCIEAOBAaHHE, CaMOCTOSTEIBHO COOUpAThH
YCTaHOBKY, (PHKCHpOBaTh pe3yJbTaThl IMONXYYCHHOW 3aBUCUMOCTH
(bU3UYECKUX BEIUYUH B BUJE TAOMUIl M rpaduKoB, JieJIaTh BBIBOJBI IO
pe3yJbTaTaM HCCIIeOBaHUS;

MPOBOJUTH KOCBEHHBIC W3MEPEHHs] (U3NUECKUX BEIWYUH (CPEIHsS
CKOPOCTh M YCKOPEHHE TeJla IPHU PAaBHOYCKOPEHHOM JIBIDKCHHUH, YCKOPEHUE
CBOOOJHOTO TAaJCHUS, KECTKOCTh TMPYXKHUHBI, KOIDPHUIMEHT TpPEHUS
CKOJIbKEHMSI, MEXaHW4Yeckass padoTa M MOIIHOCTb, YAaCTOTa WU TMEPUOJ
KoJeOaHMi MaTeMaTHYeCKOr0 W MPYKUHHOT'O MAaSTHHKOB, ONTHYECKas
cuia coOuparollel JIMH3bI, PaJAUOAKTUBHBIM (POH): IIAHUPOBATH
U3MEpEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATD
U3MEpPEHHUs, CleAys NPEII0KEHHON WHCTPYKIIUU, BBIYUCISATH 3HAYCHHE
BEJIMYMHBI U aHATTU3UPOBATH MOYYECHHBIE PE3YIbTAThI C YIETOM 3aJaHHOM
MOTPEIHOCTU U3MEPEHUM;

coOII0aTh MpaBUjia TEXHUKU 0€30MacHOCTH IpH padoTe ¢ 1abopaTopHbIM
000py/I0BaHUEM;

pa3nu4aTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (HU3UYECKUX MOJEIICH:
MaTepHalbHasl TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK
CBETa, JIy4, TOHKAasl TMH3a, TUTaHETapHas MOJIETh aTOMa, HyKJIOHHAsI MOJIENb
aTOMHOTO f]Ipa;

XapaKTepU30BaTh TPHUHIMIBI JEHCTBUS HW3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha HMX ONMUcaHus (B TOM 4YHUCIE:
CIIMIOMETpP, JaTYMKU TIOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMEpPUCKON, (oToammapar, ONTUYECKHE CBETOBO/IHI,
CIEKTPOCKOT, J03UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O
CBOMCTBaX (PU3MUECKUX SIBICHUH U  HeoOXoauMmble (usnueckue
3aKOHOMEPHOCTH;

WCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKU WU3YYEHHBIX TEXHHUYECKUX
YCTPOKUCTB, U3MEPHUTEIBHBIX TPHOOPOB M TEXHOIOTHUECKHX MPOIIECCOB MPU
pelIeHUH  Y4eOHO--TIPAKTUYECKUX  3a]ay, ONTHYECKHUE CXEMbl IS
MOCTPOCHUS N300paKEHUH B IJIOCKOM 3€pKajie M COOMparomie JINH3E;
NPUBOMUTH  MpuUMepbl  (HAXoauTh  WHMOpPMAIIMI0O O  TpUMEpax)
MPAKTUIECKOTO HCIIONh30BaHUS (U3MUCCKHX 3HAHUH B TIOBCEIHEBHOM
KU3HM JJIs oOecrieueHus 6€30MacCHOCTH MPU OOpallleHUuU ¢ Mpudopamu u
TEXHUYECKUMU YCTPONCTBAMU, COXPAHEHHUS 3JJ0POBBS 1 COOJIIOICHUSI HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYXKAIOIIEH Cpele;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WNuTepHeTe, caMOCTOATENHHO (OPMYIHPYS MOUCKOBBIN 3allpOC, HAXOAUTh
IyTH ONpeAeNeHUs] JOCTOBEPHOCTH TMOJIyYEHHON MH(OpMAali Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 3a/laHUN HAy4YHO--TIONMYJISPHYIO
JAUTEepaTypy (PU3NUECKOTo CoAepkKaHUsl, CIIPABOYHbIE MaTepUaIIbl, pECYPCHI
cetu UuTepHer, Bnagerb npuéMaMd KOHCIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus MH(POpPMALUU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHpOpPMAIMU U3 HECKOJIbKUX HCTOYHUKOB (DHU3MUECKOIO COAEpIKAHUA,
nyOIMYHO TPECTABIATh PE3YNbTAThl MPOEKTHOM WM HCCIIEI0BATENbCKON
JEeSITENbHOCTH, TMPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHSATHIHBIN anmapaT H3y4yaeMmoro pasnena (U3MKU U CONpPOBOXKAATH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpUH
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoabubie | IlpakTuueckme
n/n NporpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoTsI
pecypchl
Pa3nes 1. ®usnka u e€ posib B NO3HAHNH OKPYKAKOIIEro MUPa
bu6nuoreka [IOK
11 Pusnica - Hayka o mpHpose 2 https://m.eds00.ru/7f416194
but6mmoreka [IOK
12 DH3HHCCKHE BENHIHHb 2 ! https://m.edso00.ru/7f416194
bu6nuorexa [IOK
13 E i 2 1
CTE€CTBEHHOHAYYHBI METO/1 MO3HAHUS htts://m.edso0.ru/ 7416194
Hroro no pazueny 6
Paznean 2. [lepBonayajibHbIe CBeeHHS 0 CTPOEHUHU BellleCTBa
bubmuorexa [IOK
2.1 1
CTpoene peuiecTa https://m.eds00.ru/7f416194
99 JIBr>keHre U B3aUMO/I€HCTBHE YaCTHIL 5 1 bubmuorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuorexa [IOK
2. Ar 2
3 PETATHBIC COCTOAHUA BELIecTha https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3nea 3. /IBu:xeHMe U B3auMoOAeiicTBUE Tel
bu6mmoreka [IOK
A M
3 CXARIICCHOC ABHACHHC 3 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

bu6mmoreka [IOK
32 Huepuums, Macea, IIoTHOCTS 4 ! https://m.edsoo.ru/7f416194
bubmuorexa [IOK
3.3 Cuna. Bupst e 14 2 https://m.edso0.ru/7f416194
Hroro no paszneny 21
Paznen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenada naBnenus TBEPILIMHU 3 bu6nnoreka [IOK
' TeJIaMH, JKUJIKOCTSIMU U Ta3aMH https://m.edsoo0.ru/7f416194
bu6nuorexa [IOK
4.2 JlaBIIeHHE KHAKOCTH > https://m.edsoo.ru/7f416194
but6mmoreka [IOK
4.3 ATmoCheproe naBneHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU U Ta3a HA MOTPYKEHHOE 5 3 bu6nuoreka LIOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nea 5. PaGora u MoIHOCTDH. JHEprus
Bbu6nuoreka [IOK
>1 PaGora u momsocTs 3 ! https://m.edsoo.ru/7f416194
bu6nmmorexa [IOK
52 Hlpocthie MeXAHH3MbI > 1 https://m.edso0.ru/7f416194
bubmuorexa [IOK
53 MexarHteckas SHepris 4 ! https://m.eds00.ru/7f416194
Hroro no paszneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIe
padoThbI padoTbI
pecypchbl
Paznen 1. TenoBble siBjIeHUs
. but6mmoreka [IOK
11 Crpoenue u cRoficTBa BemecTsa ! https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
12 Tennossie mponeccot 21 ! > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DjiekTpuYecKHe U MATHUTHBIE SIBJICHUS
21 DNeKTpUYECKHe 3apsiibl. 3apsyKEHHBIE Tea 7 1 bubnuotexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 [TocTosIHHBIN AJIEKTPUYECKUI TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bubmunorexa LIOK
2. M 1 1.
3 ATHITHBIC ABACHI 6 > https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IIIEKTPOMATHHTHAS HHAYKLIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 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 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnuyeckue (uhp )
NMporpaMMbl Bcero o0pa3zoBaTeJibHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUs
11 MexaHu4ecKoe ABUKCHUE U CIIOCOOBI €ro 10 1 bubnuotexa [JOK
' OIUCAHUS https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
12 B 7 20 1 3
SAMMOACHCTRHE TET https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
1.3 3 10 3
AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexann4yeckue KoJ1e0aHUS U BOJHBI
but6mmoreka [IOK
2.1 M 0 7 3
CXAHIICCIHE KOJCHAHIA https://m.edsoo.ru/7f41a4a6
bubmunorexa LIOK
2.2 M .3 8 1 3
CRAIICCKHE BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 15
Pazjen 3. DiieKTpoMarHuTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJHBI
31 DNIEeKTPOMArHuTHOE MOJIE U 6 9 bu6mmoreka [IOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6

Pazgea 4.

CBeToBbIE SIBJICHHS



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

4.1 3aKOHBI paclpOCTPaHEHUSI CBETA 6 2 bubamorexa [IOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnunorexa LIOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 httns://m.edsoo.ru/7f41a4a6
Hroro mo pazgemny 15
Pa3nea 5. KBantoBble siBi1eHus
bubnunorexa LIOK
5.1 Hcnyckanue 1 NOTJIOLIEHUE CBETa AaTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 (CTpoetiiie aTOMHOIO A1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6anoreka LIOK
5.3 SnepHble peakuuun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBropnTenbHO-00001IaK01M i MOYJIb
6.1 IToBTOpEeHue 1 00001IEHNE COAEepKAHUS 9 9 bu6nuorexa [IOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTpoabusbie
padoTbI

IIpakTH4eckne
padoTsI

Jara
U3yueHus

JIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypcsbl

®u3uka — Hayka O PUPOJE.
SIBreHus npupoasl

du3nueckue SIBICHUS

dusnuecKue BeJINYMHbI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenue
TEeMIIEpaTyphl PU TOMOIIU
AKHUJIKOCTHOTO TEPMOMETpA U
JaT4YMKa TeMIeparypbl”

Metoabl HAyYHOTO MMO3HAHMUSL.
Onucanue pU3NYECKHX SBICHUN C
IIOMOIILIO MOJIETIEN

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

VYpok-uccnenosanue "[Ipoepka
THUIIOTE3bI. JAaJIbHOCTH nojéra
IapyuKa, MymeHHOTO
TOPH30HTAILHO, TEM OOJIBIIE, YeM
OoJipITie BhICOTA ITycKa"

Crtpoenue BemiectBa. ONBITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOCHUE BEIIECTBA

bu6mmoreka LIOK
https://m.edsoo.ru/ff09fe0a



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

but6mmoreka [IOK

8 BIDKEHHE YaCTHUI] BEIECTBA
A tsett https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITH O
9 HaOJIIOIEHUIO TEILIOBOIO
pacIIMpeHus Ta30B»
10 ArperaTHbIe COCTOSIHUS BEIIECTBA
OCOOEHHOCTH arperaTHbIX
11 coctosiHu# Boabl. OO00IICHHE T10 bubmuorexa [JOK
pasneny «llepBoHavanbHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUHU BEIIECTBA»
Mexanudeckoe OBHKEHUE.
12 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHHE
bubmuorexa [JOK
13 Ckopocth. EnuHuIbI cCKOpoCcTH
p o I P https://m.edsoo.ru/ff0a079c
14 Pacuer mytu ¥ BpeMeHH IBIKCHUS bubnnorexa [JOK
yr p A https://m.edsoo.ru/ff0a0ae4
15 Wuepuusa. Macca — mepa bu6mmorexa [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
ITInorHOCTE BemtecTBa. Pacuer
16 Macchl 1 00beMa Tella 1o €0 bubmorexa LHOK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlaGopaTtopHnast pabota
17 «OmnpeneneHue IOTHOCTH TBEPIOTO
Tena
18 Pemenue 3anay 1o reme bubnuorexa [JOK

"[TimoTHOCTH BemecTna"

https://m.edsoo.ru/ff0al23c
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Cua xak XapaKTCPHUCTHUKA

19 B3aumoeiicteus ten. Cuia
ynpyroctu. 3akoH ['yka
JlabopaTopHas pabora «3yuenue
20 3aBUCHMOCTH PACTSIKCHUS
(medopmaryu) Mpy>KUHBI OT
IIPUJIOKEHHON CUIIBD»
21 [[“IBnenue TaroTenus. Cuia
TSOKECTH
CBsI3b MEKY CUJION TSAXKECTH U
22 Maccoit Tena. Bec tena. Pemenue bubmorera [JOK
e ' | https://m.edsoo.ru/ff0al778
3aga4 no teme "Cuia TSHKeCTH
Cwuia TshKeCTH Ha WX TUTAaHETaXx.
23 dusznyeckue xa alffgr HCTUKH bubmorera [JOK
p P https://m.edsoo.ru/ff0a1502
IJIaHET
bu6moreka [IOK
24 4 .
3MepeHHe Chil. JIHaMomeTp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 B .H
ce Teva. HIEBecoMoTTh https://m.edso00.ru/ff0al1778
CrnoxxeHue OBYX CHII,
26 Harm aBneHHHiXHO OJHOU MPSIMOH bubmorera [IOK
p . a p ' https://m.edsoo.ru/ff0ala70
PaBHonelcTBYyIOIAs CUII
97 Pemenue 3agau mo reme
"PaBHOelicTBYIOIIASA CHIT"
28 Cuna tpeHus u e€ Buabl. TpeHue B bu6mmoreka [IOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «3yuenue bu6mmoreka [JOK

3aBUCHUMOCTH CUJIbI TPCHUA

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
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CKOJIB)KEHUS OT CHUJIbI IaBJICHUS U
XapakTepa CONpPUKACAIOIIUXCS
ITOBEPXHOCTEMN

Pemienue 3ama4d Ha OIIPEACIICHUC

30 N .
PaBHOJICHCTBYIOIICH CHIIBI
Pemrenue 3agad mo reMam: «Bec
31 Tenay, «['padudeckoe n3o0pakeHne bu6mmoreka [IOK
cuiny, «CHuiby, https://m.edsoo.ru/ff0alde0
«PaBHOJEWCTBYIOIIAS CUIDY
Kontponbhas paboTa o Temam:
«MexaHn4ecKoe JBHKCHHUC),
32 «Macca, IIIOTHOCThY, «Bec Tenay,
«['pacpuueckoe n3o0paskeHUE CUID»,
«Cunsny
33 Hasnenune. CiocoObl yMEHBIIICHHS 1 bu6nmoreka [IOK
YBEJIMYCHHUS JABICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCHUMOCTh
34 JaBJICHUS ra3a oT 00béMa Enbmiorexa HOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTyphl
Ilepenaya gasiieHUs TBEPALIMUA
35 TeJIpaMI/I JKUIKOCTSIMU U Ir)a3aM1/1 bubmorexa IOK
> KA ' https://m.edsoo.ru/ff0a25b0
3akon [lackans
JlaBlIeHHE B )KUJIKOCTH U Ta3e,
36 BBI3BAHHOE JEUCTBUEM CHUJIbI bubnmorexa LIOK
https://m.edsoo.ru/ff0a2718
TSKECTH
37 Pemenue 3agau o teme «/laBnenue but6mmoreka [IOK

B X KMJAKOCTH H rasc. 3axoH ITackais»

https://m.edsoo.ru/ff0a2826
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but6mmoreka [IOK

38 Coobwaronmecs cocya: https://m.edsoo.ru/ff0a2970
39 IManpaBnmueckuii mpece bubmmorexa LOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopmHeBon
KHUJIKOCTHBIM HACOC
41 ATtMocdepa 3emin ¥ MPUYUHBI €€ bu6mmoreka [IOK
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. ATMocdepHoe bubnuorexa [JOK
JaBJIcHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocdepHoro bu6mmoreka [IOK
nasnenus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HaJl YPOBHEM Bubmorexa LIOK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bbapomerp-aneponn. AtmochepHoe bu6muoreka [IOK
JABJICHUE Ha PAa3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agay mo reme "
AtMocdepHoe naBieHue"
JlelicTBuE MKUJIKOCTH U Ta3a HA
47 MOrPYKEHHOE B HUX TEJO bubmmorera LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopaTopHnast pabota
48 «OrnpeneneHne BEITAIKUBAIOIICH bu6mmoreka [JOK
CHUJIbI, IEVUCTBYIOLLEH HA TEJO, https://m.edsoo.ru/ff0a33fc
MOTPYXEHHOE B )KUJIKOCTh)
49 JlaGoparopnas paboTa mo Teme bu6nmoreka [IOK

((I/ICCJ'IGJIOBaHI/Ie 3aBUCHUMOCTH BECa

https://m.edsoo.ru/ff0a3514
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Tejna B BOJE OT 00bEMa
MOTPYKEHHOU B JKUJKOCTh YacCTH
TeJa»

50

II;maBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabota
"KonctpyupoBanue apeomerpa win
KOHCTPYHPOBAHUE JIOJKU U
onpeaeneHue eé
rpy30MoaAbEMHOCTH"

52

Pemrenue 3agay mo reMam:
«IInaBanue cynos.
Bosnyxomnnasanuey, «/laBienue
TBEPABIX TEJ, )KUAKOCTEN U Ta30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Kontpoinbhas paboTa o Teme
«/laBneHue TBEPABIX TEN,
JKUAKOCTEU U Ta30BY

54

Mexanunueckasi pabota

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTb. EMMHUIIEI MOTITHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

56

VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOU NpH
noabéMe mo Jectauie"

57

[IpocTeie MexaHu3MBbl. Peryar.
PaBHOBecue cuit Ha peruare

58

Pbruaru B TexHuke, ObITY U
npupoje. JlabopatopHas pabora

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0a478e



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
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«HccnenoBanue ycioBuit
PaBHOBECHSI pbIyara

59

Pemenue 3amau 1o teme «Y CI0BUSA
PaBHOBECHSI pblyara»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddunment nose3noro aercTeus
MexaHu3ma. Jlaboparopnas padota
«M3mepenue KII/] HakiioHHOM
TIOCKOCTH

0.5

61

Pemenue 3agau nmo teme "Pabora,
MorHocTh, KITJT"

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanndeckast SJHEprusl.
Kunernyeckas u noreHuuaibHas
JHEPIus

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpPaHEHUSI MEXaHUYECKOU
SHEPTUH

bub6moreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 10 TEME
"JKCEpUMEHTAJIBHOE OIIPEEIICHUE
W3MEHEHMS KHHEeTHYECKOH U
NOTEHIMAJILHON HEPTUu MpH
CKATBIBAHUHM TeJIa 110 HAKIIOHHON
IJI0CKOCTH"

65

KoHnTtponbHas paboTa o teme
«PaboTa 1 MOIIHOCTh. DHEPTUS»

66

PesepsHblii ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHudecKoe
nIBHKeHHe"

Bbu6moreka [JOK
https://m.edsoo.ru/ff0a4ee6
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PeseprubIii ypok. PaGora ¢

67 TekcTamu 1o Teme "JlaBieHue 1 bubmmorexa [OK
.. . " https://m.edsoo.ru/ffO0a4ffe
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B
PezepaHbliii ypok. Pabora ¢
68 Tekctamu 1o Teme "Pabora. 1
MomuHocTs. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOIT'PAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa nudpoBLie
Tema ypoka Konrtpoabubie | IlpakTuueckue p
n/n Bceero H3y4YeHHsi ~ oOpa3oBaTe/ibHbIE
padoTbI padoTbl
pecypchbl
1 TemmoBoe pacmmpeHne u cxxaTHe 1 bubmorera [JOK
p p https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEpaTypbl
2 CO CKOPOCTBIO TEIJIOBOTO ABUKEHUS 1
YaCTHII
3 Buytpennsis sneprusi. Criocoosl 1 bubnuorexa [IOK
U3MEHEHUs] BHYTPEHHEHN SHEPrun https://m.edsoo.ru/ff0a5c60
but6mmoreka [IOK
4 Buap! Temnonepenaun 1
s pe https://m.edsoo.ru/ff0a6412
5 KomuuectBo TemnoTel. Y eapHas 1 but6mmoreka [IOK
TEIJIOEMKOCTh https://m.edso0.ru/ff0a6976
YpaBHEHHE TEIUIOBOTO OanaHca.
6 TemnooOMeH 1 TEIIOBOE 1 bubmorexa [IOK
https://m.edsoo.ru/ff0a7088
paBHOBECHE
Pacuer konnuecTBa TEIIOTHI,
- HEO0OXOIUMOTO JIJIsl HATPEBAHUS 1
TeJa ¥ BbIIEIAEMOr0 UM IpU
OXJIXKJICHUH
8 OHeprus TOIUIMBA. Y IeJbHas 1 bu6nmoreka [IOK
TEIJIOTa CTOPaHus https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5a26
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JlaGopartopHnast pabota
"Onpenenenue yaenabHOR
TEIUIOEMKOCTH BelecTBa"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

10

VYpoxk-konpepenuus "[Ipaktnueckoe
HCIIOJIb30BaHUE TEIUIOBBIX CBOMCTB
BEIIECTB M MAaTepUAJIOB B LIEJSIX
sHeprocoOepexkeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65c0

11

JlaGoparopnast pabota
"HccegoBaHue IBIEHUS
TEIIO00MEHA MPH CMEITUBAaHUHT
XOJIOJTHOW Y Topstueit BOAbI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

12

3aKOH COXpaHEHUS U NPEBPALLEHUS
SHEPI'uHy B TEIJIOBBIX Mpolieccax

13

Mopenu TBEpIOro, JKUIAKOTO U
ra3000pa3HOro COCTOSTHUHN
BelecTBa

but6mmoreka [IOK
https://m.edsoo.ru/ff0a540e

14

OOBsicHeHHEe CBOMCTB TBEPIOTO,
KHMJKOTO U Tra3000pa3HOro
COCTOSTHUH BEILECTBA HA OCHOBE
ITOJIOKEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUHU

15

[InaBiienue u oTBEpACBaHUE
KPUCTAJUIMYECKHUX TeJl. Y IeTbHast
TEIUIOTA IUIABJIEHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0a71d2

16

Kpucrannmaeckue u amopdHbIe
Tena

but6mmoreka [IOK
https://m.edsoo.ru/ff0a5800
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JlaGopartopHnast pabota

but6mmoreka [IOK

" .
17 Onpejenerne y'l'leHLHOH TETIOTRT https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIbJa
18 [TapoobpazoBaHue U KOHACHCALHS. bu6mmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienne. YneapHas Tennora
mapooOpa3oBaHUs ¥ KOHICHCAIIH.
19 BaEHCHSIOCTL TeMIIepaTyphl bubmmorexa LIOK
https://m.edsoo.ru/ff0a786¢c
KHUIICHUS OT aTMOC(EPHOTO
JaBJICHUS
Brnaxxnocts Bo3ayxa. JlabopaTopHas
20 paborta "OnpenencHre bu6muoreka [IOK
OTHOCHUTEJILHOM BIIA)KHOCTH https://m.edsoo.ru/ff0a7628
Bo3nyxa'
21 Pemenue 3agau Ha onpeneneHue
BIIQYKHOCTH BO3/yXa
ITonroToBka Kk KOHTPOJIBHOM paboTe
29 1o TeMe "TeIlIoBhIe SBICHUS. bubmuorexa [IOK
M3MeHeHue arperaTHbIX COCTOSHUN https://m.edsoo.ru/ff0a83f2
BemecTna"
Konrponsnas pabota o teme
23 "TemnoBble siBieHUs. MI3MeHeHue bubmmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUI BelllecTBa
[TpunHuMIB pabOTH TEIIOBBIX
24 neurareneif. [lapoBast TypOuHa.

JlBuraTtenb BHYTPEHHETO CrOPaHUs
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KIIJI TermoBoro aBuratens.

25 TernuoBble ABUTATENN U 3allIUTa bubamorexa [IOK
. https://m.edsoo.ru/ff0a7c7c
OKpY’KaroIlel cpeibl
26 Onexrpusanus Tei. J[Ba poga
ANEKTPUYECKUX 3apsI0B
Ypok-uccienoBaHue
27 "DnekTpu3anus Tea UHAYKIUEH 1
IIPU COIPUKOCHOBEHUH"
28 B3auMozencTeue 3apsyKeHHBIX TEIL. bubmmorexa [LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DNEeKTPUYECKOE TIOJIE.
29 HarmpsxeHHOCTB 3JIEKTPUYECKOTO bu6nmorexa [IOK
nosis. [IpuHnun cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUUYECKUX TOJIeH
Hocurenu snexTpuueckux 3apsiioB.
30 OnemenTapHbii 3apsan. CTpoeHue
aToma
31 [IpoBOIHUKY U JUAIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPaHEHUS NEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
32 Pemenue 3agau Ha npuMeHEHUE bu6mmoreka [IOK
CBOWCTB AJIEKTPUUYECKHUX 3apsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHI TOK, YCIIOBUS €r0
33 CyIIeCTBOBaHMS. VICTOUHUKHN bubamorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
34 JleicTBUSI 2TEKTPUUECKOTO TOKA bubmmorera LIOK

https://m.edsoo.ru/ff0a96b2
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Ypoxk-uccienoanue "JleiictBue

35 ANEKTPUICCKOTO OIS Ha 1
MIPOBOJIHUKY U TUAJIEKTPUKH"

DNEeKTpUUECKUH TOK B METAJUIAX, bu6mmoreka [IOK

36
JKHIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838

37 DneKkTpuyecKas menb u e€
COCTaBHBIC YaCTH
Cuuna Toka. JJaboparopHas pabota

38 "U3mepeHue u peryaupoBaHUE CUIIbI 0.5 bubmmorexa LOK

| P PETYIP ' https://m.edsoo.ru/ff0a8bd6
TOKa
DneKTpuuecKoe HanpsKeHHe.

39 Bonber™merp. JlTabopaTopHas pabota 05 bu6muoreka [IOK
"H3MepeHune u peryampoBaHue ' https://m.edsoo.ru/ff0a9e14
HarnpsixeHus"

ConpoTHuBIIeHHE MPOBOIHUKA.
40 b CJII)BHOG com OTEBJICHI/IC bubmorera LIOK
8 P https://m.edsoo.ru/ff0aa738
BEIIeCTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTb JIEKTPUYECKOTO
41 CONIPOTUBJIEHHUS IPOBOIHUKA OT €r0 1 bubamorexa [IOK
P pOBOA https://m.edsoo.ru/ff0aa738
JUTHHBIL, TUIOMIAIA TTOTIEPEYHOTO
CEYeHHUs U MaTepuana"
3aBUCUMOCTb CHJIBI TOKA OT
42 HanpspkeHua. 3akoH OMma s bubnmorexa LIOK
p ' https://m.edsoo.ru/ffO0aad4a
y4acTKa [enu
JlaGoparopnast pabota
" PaTOPHai b bubmuotexa [JOK
43 Hccnenosanue 3aBUCUMOCTH CHJIBI 1

TOKa, WAYILETro Yepe3 pe3ucTop, OT

https://m.edsoo.ru/ff0aa04e
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COTIPOTHUBIICHUS PE3UCTOPA U
HanpsHKeHus Ha pesucrope”

IlocaenoBaTenbpHOE B napajieJIbHOC

44
COEIMHEHUS TIPOBOIHUKOB
Jlaboparopnas padota "IIpoBepka
45 MIpaBHJIa CIOKEHUS HATIPSKEHUH bubnuorexa LIOK
MIPH MIOCIEA0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlabopaTopnas pabora "[IpoBepka
46 IIpaBUJjIa JJIs CHJIbI TOKA IIPU bu6nmoreka [IOK
MapajyIEIbHOM COECTUHEHUUN https://m.edsoo.ru/ff0aadle
pe3ucTopos"
Pemenue 3a1ay Ha IpUMEeHEHNE
47 3akoHa Oma JIst pa3aunyHOTO bubmmorexa OK
D https://m.edsoo.ru/ffOaaf8a
COCJIMHEHUS TIPOBOTHUKOB
Pabora u MomtHOCTH
48 AIEKTPUUECKOTO TOKA. 3aKOH bubmmorera [IOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlabopartopHnast pabota
49 "OnpeneneHue padOTHI U MOITHOCTH bubamorexa [IOK
P P " https://m.edsoo.ru/ff0ab3e0
ANEKTPUIECKOTO TOKA
DnexTpuuecKue 1enu u
50 MOTPEOUTENH DIEKTPUIECKON bu6nmnoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHHE
[TonroroBka K KOHTPOIBHOU paboTe
" bubmuotexa [JOK
51 1Mo TemMe "DIIEKTPUUECKHUE 3aPsIbI.

3apsiKeHHbIE TeJla U X

https://m.edsoo.ru/ff0abd2c
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B3aumoaeiicTBusa. IlocTosIHHBIN
AJIEKTPUYECKUMA TOK"

Konrponbnas pabora o teme
"DnexTpuueckue 3apsbl.

bubmuorexa [JOK
52 3apsKeHHbIE Tea U UX
. . https://m.edsoo.ru/ff0abea8
B3anMoaeiicTBHS. [locTOSHHBIN
AIEKTPUUYECKUN TOK"
53 [TocTosiHHBIE MAarHUTHI, KX
B3aMMOJICHCTBHE
54 Ypok-uccnenosanue "N3yyenue 1 bu6nmoreka [IOK
IMOJICH ITOCTOSTHHEBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarxauTHoe€ 110jie. MarautHoe mose
but6nmoreka [JOK
55 3eMIIH U ero 3HaYCHUE JJIs JKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emie
OmneiT Opcrena. MarautHoe nose
56 3JCKTPHUECKOr0 TOKa MarHuTHoe bubmorexa OK
P https://m.edsoo.ru/ff0ac1d2
MOoJIe KaTyIIKA C TOKOM
[IpumeHeHre 31eKTPOMAarHiuTOB B
57 texHuke. Jlaboparopnas pabora 05 bu6nmoreka [IOK
"N3yueHue nelcTBUsI MAarHUTHOTO ' https://m.edsoo.ru/ff0ac74a
I10JIs1 HA TIPOBOJIHUK C TOKOM"
DIEeKTPOABUTATENH ITOCTOTHHOTO
Toka. Mcnons3oBaHue
AJICKTPOJIBUTATEIIEH B TEXHUYECKUX
. bubnuorexa [JOK
58 YCTPONCTBAX M HA TPAHCIIOPTE.

JlaGopaTopnas pabdora
"KoHcTpynpoBaHue 1 U3y4eHHUE
paboOTHI JIEKTPOABUTATEIIS "

https://m.edsoo.ru/ff0ac86¢c
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OnbiTel @apajes. 3akoH

59 AIIEKTPOMArHUTHOW WHIYKIIHH. 1
IIpaBuno Jlenna
OnexrporeHepatop. CriocoOb
MOJTYYEHUS IIEKTPUIECKOH
60 SHEPTHH. DJIIEKTPOCTAHIIUN Ha 1
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU
[TonroroBka K KOHTPOIBHOU paboTe
61 Mo Teme "DIIeKTpUIECKUE 1 1
MAarHuTHBIE SIBJICHUS"
Konrponsnas pabota o teme
62 "DnexTpruuecKkre U MarHUTHBIE 1 bubmorexa LIOK
" https://m.edsoo.ru/ff0ach14
SIBIICHUS
63 Uctounuku csera. Bugnmoe 1 but6mmoreka [IOK
NIIBIDKCHUE CBETHII https://m.edsoo.ru/ffOacc5e
64 OtpaxeHnue cBeTa. 3aKOH 1 bu6mmoreka [IOK
OTPAXKECHUS CBETA. https://m.edsoo.ru/ffOacdc6
65 [Ipenomnenue cBera. 3aKOH 1
MPEJIOMJICHHUS CBETA
66 JIMH3EI, oNITHYECKas Cuja JIMH3bI 1
67 N3o0pakeHus 1aBaeMble JTMH30M
Kontponbhas paboTa o teme
68 " " 1
CBeTOBBIC SIBJIICHHS
OBILIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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9 KVIIACC

KoaunuecTBo yacoB DJIeKTPOHHbBIE
[1]
J:/'H Tema ypoka Beero Kontpoabubie | IlpakTuueckue fl[:;:eﬂnﬂ :)lg;)l;l;?)izrenbnme
padoTbI padoThbI pecypesI

1 Mexannueckoe OIBUKECHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuetra. OTHOCUTEIHLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO JIBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITpsAMONIMHEITHOE 1 bubnmnoreka [JOK
NBIDKECHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHENHOE

4 nBukeHne. CpeHsss U MTHOBEHHAas 1
CKOPOCTh

5 [IpssmMosiMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBYOKEHHE. Y CKOpPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh IPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBHKEHHUSI. 1
I'paduk ckopoctu
JlaGopaTopHast pabota

; "OnpeneneHue yCKOpeHus Teja npu 1 1 bubnuotexa [IOK
PaBHOYCKOPEHHOM JBH>KEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM T10cKOCTH"

8 CBoOoauoe magenne teir. OnbITh 1
lanunes

9 PaBHOMEpHOE ABMXKEHUE TIO 1 bubnmoreka [JOK

okpyxHoctH. [leproa u yactora

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

obOpamenus. JInneitHas u yrioBas
CKOPOCTH

10 LenTpocTpeMUTENIbHOE YCKOPEHHE
11 Ilepsebiit 3axkoH Herorona. Bexkrop bubnnorexa [IOK
CHUJIBL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmorexa [IOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HploTOHA. bubnnorexa [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1auy Ha IpUMeHEHNE bubmmorexa [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ffOaeb6c
bu6nunorexa LIOK
15 Cuna ynpyroctH. akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenue 3agay mo reme «Cuina
YOPYTOCTH»
JlaGopaTopHas pabota
17 «On I:e) CJ'II;HI/IGI))KGCTKOCTI/I bubmorexa LIOK
pea https://m.edsoo.ru/ff0aee28
MIPYKUHBD»
bu6mmoreka [IOK
18 Cua Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bu6mmoreka [IOK
TPEHU» https://m.edsoo.ru/ff0afa26
JlaGopaTopHasi pabota
20 "Omnpenencuue ko3 durreHra bubmorexa LIOK
P | https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbKEHUS
Pemenue 3amad no teMe "3aKOHEI BuG OK
21 Herorona. Cwita ynpyroctu. Cuiia noamoreka L1

TpeHus"

https://m.edsoo.ru/ffOafb8e
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Cuita TSHKeCTH | 3aKOH BCECMHUPHOT'O

22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO bubmmorexa [IOK
$ Y Crop A https://m.edsoo.ru/ff0af044
naJIeHus
VYpoxk-koHpepenuus "JBrkeHue Te
23 BOKPYT IPaBUTAIIIOHHOTO LIEHTpa
(Conneunas cuctema). ['amaktuku"
Pemenue 3amgau mo reme "Cuia
24 TSKECTU U 3aKOH BCEMUPHOTO bubmmorexa [IOK
" P https.//m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [lepBas kocMHu4eckas CKOPOCTb. bubnmnoreka [JOK
HesecoMocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCuE MaTepualIbHOU TOUKHU.

26 AOGCOTIOTHO TBEPIOE TETO. bubnuorexa [IOK
PaBHOBecue TBEpIOTO TENIA C https://m.edsoo.ru/ffO0afe36
3aKpEIIEHHON OChIO BPAILICHUS

27 MowmeHnT cuinsl. LeHnTp TsxecTH

28 Pemenue 3amgau no teMe "MoMeEHT bu6mmorexka [IOK
cunebl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe

29 o TeMe "MexaHnYeCcKoe ABIKEHIE bubmorexa IOK

. | ' https://m.edsoo.ru/ff0b0408
B3aumopenictBue Ten
KonTponbhas pabora o teme
30 "MeXxaHU4YeCcKOe IBUKEHUE bubmmorexa [OK
Ny W https://m.edsoo.ru/ffob06ec
BiaumopelicTBre Ten
Nmnynsce Tena. IMITynsC CUIIbL.
31 3aKOH COXpaHEHUsI UMITYJIbCA. bubnuorexa [IOK

Ynpyroe u Heynpyroe
B3anMMOJEHCTBHE

https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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Pemrenue 3agad mo reme "3akoH

bubmuorexa [IOK

32 COXpaHEHHs UMIyibca' https://m.edsoo.ru/ff0b096¢
33 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
bubmuorexa [IOK
34 Mexanndeckasi paboTa 1 MOIITHOCTh htts://m.edsoo.ru/Ff0b0agA
35 PaboTa CuIbI TSKECTH, CHIIBI bubmuorexa [IOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopatopHas paboTa
36 «Ormpenenenue pabOThI CUIIBI TPEHUS
IIpY paBHOMEPHOM JIBUKEHUU TeJa
10 TOPU30HTAJILHOM MOBEPXHOCTH
37 CBs3b 9HEPrUH U pabOTHI.
[NoTenuuanpHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnnoreka [JOK
38 .
KMHETUYECKOM SHEPrUuu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHMsI SHEPTUHU B
MEXaHHUKe
40 JlabopaTtopHas padota «3yueHue bubnnoreka [JOK
3aKOHA COXPaHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBHIKEHHUE U €T0 bu6mmoreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxatoiue KoieoaHus.
42 BLIIZ;K)J:I[{HHe KOJIEOaHUSL. bubmorexa IOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4eCcKUi U NPYKUHHBINA

MassTHUKHU



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
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44

Ypoxk-uccienoBanue «3aBUCUMOCTb
repro/Ia Kojie0aHu| OT )KECTKOCTH
MPY>KUHBI U MacChl rpy3a»

bub6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpanienue sHepruu npu
MEXaHUYECKUX KOoJeOaHHUsIX

46

JlaGopaTopHas pabota
«OrpeienieHue 9acToThl U eprojia
Kosie0aHUH PY>KUHHOTO MAasTHUKA

bu6mmoreka LIOK
https://m.edsoo.ru/ffOblaec

47

JlaGopatopHas pabora «IIpoBepka
HE3aBHCHUMOCTH Ieproja KojaeOaHni
rpy3a, MOJIBEHIEHHOTO K HUTH, OT
MAacchl Tpy3a»

bu6nunorexa LIOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoaHEL. CBONMCTBA
MexaHn4yeckux BosH. [IpononabHbie U
TOTIEPEYHBIE BOJIHBI

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

49

50

VYpoxk-koH(pepenuus "MexaHuueckne
BOJIHBI B TBEPJIOM TEJE.
CelicMuuyecKkue BOJIHEI"

3Byk. PactipocTpanenue u
OTpa)keHHE 3BYyKa

51

Ypoxk-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koHpepeHus "YIIbTpa3ByK U
nH(]ppa3ByK B IPUPOJIE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca



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

[ToaroToBka K KOHTPOJIBLHOM paboTe

bub6mmoreka [IOK

>4 HO TeMe "3AKOHEI COXPAHCHII. https://m.eds00.ru/ffob25f0
Mexannyeckue KoueOaHusi ¥ BOJTHBI"

KonTponbhas pabora 1o teme

55 "3aKOHBI COXpaHEHUSI.
Mexanunyeckue KoneGaHusi 1 BOJHBI"

56 DIIeKTPOMArHUTHOE TOJIE. bubnnoreka [IOK
DNEeKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe

57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJTH
VYpok-koudepennus "lllkana

58 3JIEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcrnionb3oBaHue 371€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH /111 COTOBOM CBSI3H"

VYpoxk-uccienoanue "N3yuenue

59 CBOMCTB AJICKTPOMArHUTHBIX BOJH C ngj;ﬁf;igg}; Ob2che
HOMOIIBI0 MOOMIILHOTO TenedoHa" T '

Pemenue 3a1au Ha onpeneneHue

60 4aCTOTHI U JUIMHBI
ANEKTPOMArHUTHOM BOJTHBI
DneKTpoMarHuTHas IPUPO/a CBETA.

61 CkopocTb cBeTa. BosnHoBbie bubmmorera LOK
CBONCTRA CRET https://m.edsoo.ru/ffOb31d0
Hcrounuku cBeta. [IpsiMonuHeitHoe

62 pacnpocTpaHeHHE CBeTa. 3aTMECHHUS bubmorexa LIOK
Cosmma 1t JTyms https://m.edso0.ru/ff0b3658
3aKoH OTpa)XeHUs CBeTa. 3epKaia.

63 Pemenue 3aga4 Ha MpuMEeHeHHE Bubmorexa ITOK

3aKOHa OTpaXCHUA CBETA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
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[Ipenomnenue cBera. 3akoH

bubmuorexa [IOK

o4 MIPEJIOMIICHHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOe BHYTpEeHHEE OTpaKEHUE
65 ceera. Mcronb3oBaHue MOJIHOTO bubnnorexa [IOK
BHYTPEHHET0 OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTopHast pabota
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MIPEJIOMIICHUS CBETOBOTO JIyya OT
yIJia MajicHus Ha TpaHuIle "BO3AyX-
crexso""
VYpox-koH(pepeHus
"Ucnonp30BaHue NOJTHOTO
67 BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS
CBsI3p"
bubnuorexa [IOK
68 JIunzel. OnTHYeCKas CUila JUH3bI httos://m.edsoo. ru/FfOb3f2c
. bu6nuorexa [IOK
69 [TocTpoenune n3o0pakeHui B JIMH3aX htts://m.edsoo.ru/FfobA4da
JlaGopaTopHast pabota
70 "Omnpenenenue GoOKycHOTO bu6muoteka [IOK
pacCTOSIHUA U ONITHYECKOM CUJIIBI https://m.edsoo.ru/ff0b4206
cobuparoniei JMH3bI"
71 VYpok-koubepennus "OnTuieckue bubnnoreka [JOK
JIMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
7 I'ma3 kak onTuyeckas cucrema. bu6mmoreka [IOK

3peHue

https://m.edsoo.ru/ff0b4684



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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https://m.edsoo.ru/ff0c0a7e
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Ypok-koubepennus "JlepexTor

73 "
3peHus. Kak coxpaHuthb 3peHue
Paznoxenue 6emoro cBeTa B CHEKTP.

74 Onsitel HetoToHa. CrioxeHue bubnnorexa [IOK
CIIEKTpaJbHBIX IBETOB. [{ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopaTopHnast pabota "OnbITHI 11O
Pa3I0KEeHUI0 OETIOr0 CBETA B CIIEKTP

75 Y BOCIIPUSTHUIO LIBETA MPEIMETOB MTPH bubamorera LOK

P t pedl P https://m.edsoo.ru/ff0cOe2a
WX HaOJIIOJCHUN Yepe3 1IBETOBbIC
¢bunpTpH"
VYpok-nipaktukym "BosnHoBbIE

76 CBOICTBa CBETa: AMCIIEPCHS,
untepdepenus u nudpakuus”

77 Omeitel Pe3epdopa u mmanetapHas bubnmnorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8

78 Iloctynatel bopa. Moaens atoma
bopa
Hcnyckanue u norjouieHNe cBeTa

79 aroMoM. KBantsl. JIuHeiiuatsie bubamorexa [IOK

' ' https://m.edsoo.ru/ffOc144c
CIEKTPBI
Ypok-mipaktukym "Habmonenue bubnuorexa [JOK

80
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTE U €€ BHIIBI bubmorexa LIOK

A A https://m.edso0.ru/ff0c1672

82 Crpoenue aToMHOTO sijipa. bubnuorexa [IOK

HYKJ'IOHHaﬂ MOACIIb

https://m.edsoo.ru/ffOc18ac
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Pa,[[I/IOElKTI/IBHI)IC IIPEBpALICHUA.

bubmuorexa [IOK

83
N3oronst https://m.edsoo.ru/ffOclal4
84 Pemenue 3anau 1o teme: bubnuorexa [IOK
"PagroakTHBHBIC ITPEBPAILICHUS " https://m.edsoo.ru/ff0clb4a
85 [lepuon monypacnana
VYpok-koH(bepeHITIS
86 "Ppa Hoalcj;}ilme U3IIYYCHUS B bubmorexa LIOK
8 i | https://m.edso0.ru/ff0c2126
MpUPOJE, MEAULIMHE, TEXHUKE
SImepHBIE peaKIIUU. 3aKOHBI
87 COX paHeHESI 3apsIOBOTO U bubmmorexa [IOK
p P https://m.edsoo.ru/ffOc1c58
MacCOBOT'O YHCEN
88 DHeprusi CBSI3U aTOMHBIX SIIEP. bubmuorexa [IOK
CBsI3b MaCChI ¥ DHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "AnepHeie
peakuun"
Peakuuu cunrtesa u nenenus saep. bubmuorexa [JOK
90 R
Hcrounuku sHeprun CoiHLA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koudepennus "AnepHas
91 sHepreTuka. JlencTBus
paauoaKTUBHBIX U3Ty4YEHUN Ha
JKUBBIE OpraHU3MbI"
[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TemMe "DIJIEKTPOMarHuTHOE MOJIE. bubnmnoreka [JOK
92
DNeKTpOMarHUTHHIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanTtoBbie siBenus"
93 KonTponbhas pabora o teme

"DEeKTPOMarHUTHOE MOJIE.



https://m.edsoo.ru/ff0c1a14
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DJIEKTPOMArHUTHBIC BOJIHBI.
KBanroBeie aBneaus"

[ToBTOpenue, o6o0IICHNE.

bubnunorexa LIOK

94 J
| aGOpaTOijHe pa6OTB: fo Kypey https://m.edsoo.ru/ff0c245a
B3aumopericTBue Ten
[loBTOpenue, 06o61meHue. Pemenne
95 ACYCTHBIX U KaYCCTBCHHBIX 3a1a4 BH6HHOTeKa HOK
p | | https://m.edsoo.ru/ff0c2572
110 Teme ""TernsoBble MPOLECCHI
[ToBTOpenue, 06o6menHue. Pemenue
96 pacCUYETHBIX U KaUECTBEHHBIX 3a]1a4 bubnmnoreka [JOK
o Teme "KIIJI TermoBbix https://m.edsoo.ru/ff0c2a22
nBurareaei”
[ToBTOpenue, 06o6menHue. Pemenue
97 ACYETHBIX U KAYECTBCHHBIX 3a/1a4 bubmmorexa [IOK
p g https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anexrpoycrtaHoBOK"
[ToBTOpenue, o6o0IICHNE.
98 JlaGopaTopHbIe pabOTHI 11O KypC bubmmorexa [IOK
| patop p | pey https://m.edsoo.ru/ff0c2c52
CBeTOBbBIC SIBIICHUS
[ToBTOpenue, o600menue. Padota ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubamorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHCHUS B MCXAaHUKC
[ToBTOpenue, o600menue. Pabota ¢
100 TekcTamu 1o TeMe "Konebanus u Bubmmorexa [IOK
) https://m.edsoo.ru/ff0c2e82
BOJTHBI
[ToBTOpenue, o6o6menue. Pabora ¢
" bubnuorexa [IOK
101 TekcTamu 1o Teme "CBeTOBbIE

SIBJICHUS"

https://m.edsoo.ru/ff0c3044
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[ToBTOpenue, o600menue. Padota ¢

102 TekcTaMu 110 teMe "KBanToBas u 1
sanepHas pusuka'
OBLIEE KOJIMYECTBO HACOB I10 102 97

[TPOTPAMME
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