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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TMOJOXXEHUM M TpeOOBaHWUU K pe3ylibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa3oBaTENbHON MPOrpPaMMBI, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yaétom (henepanbHO pabouyeit mPorpaMMbl BOCTIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «duzukay.

Copepxkanue mnporpaMmbl 1o (u3MKe HampaBieHO Ha (HOPMUPOBAHME
€CTECTBEHHO-HAYYHOW TpaMOTHOCTH OOYYalOIIMXCS W OpPraHu3alUI0 W3yYCHHS
¢u3nKu Ha NEATETLHOCTHOW OCHOBE. B mporpamme mo ¢(usuke yduTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzauuud tpedoBanuiit ®I'OC OO0 x
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEAMETHBIM pe3yJabTaTaM O00yUEHHUs, a TAKKe
MEXTPEIMETHBIE CBSI3M €CTECTBCHHO-HAYYHBIX YYE€OHBIX MPEIMETOB HA YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHus.

[Iporpamma no ¢usuke ycTaHaBIMBAaET paclpeerieHrue yueOHOro Marepuania
1o rojgam o0yueHus (Mo Kjiaccam), MpejiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh
U3YYEHHUsSI TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOrO COAEpKaHUSA U
y4€Te BO3PACTHBIX OCOOEHHOCTEH 00yUYaroIIuXcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKON
TIOMOIIY YYUTEIO B CO3/JaHUU paboveil mporpaMMbl IO Y4eOHOMY TPEIMETY.

dusrka ABISIETCS  CHCTEMOOOpa3yloImUM JUIsl  €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB
U SBJICHUM, W3ydyaeMbIX XHUMHUEU, OHOJIOTHMEH, aCTPOHOMHEH U (PU3HUECKON
reorpagued, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa,
OpeloCcTaBIseT HauOosee sCHble O00pa3lbpl MPUMEHEHHS Hay4dHOro METoJa
MO3HAHUS, TO €CTh CI1OCO0a MOIYYEHHs JOCTOBEPHBIX 3HAHUM O MUpE.

Onna W3 TVIaBHBIX 3a/ad (PU3WYECKOTO OOpa3oBaHUSl B CTPYKType OOIIEro
o0pa30BaHUsS COCTOWT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpECca K HayKe y 00ydaronuxcsl.

N3yyenne @usukun Ha 0a30BOM ypOBHE MpPEAINOJAraeT OBJIaJCHUE
CIEIYIOUUMU KOMIIETEHTHOCTAMHM, XapPaKTEPU3YIOIMIUMH E€CTECTBEHHO-HAYUHYIO
rPaMOTHOCTb:

e HAy4YHO OOBSICHSITH SBJICHUS;

e OLICHUBATH U MOHUMATh OCOOCHHOCTH HAyYHOT'O HCCJICIOBAHUS;

e HHTEPHOPETHPOBATH  JIaHHBIE U KCIOJB30BaTh  HAYYHBIE
JTIOKa3aTEeNbCTBA JJIS MOTYYEHHS BEIBOOB.

[enu wu3yueHuss (Gu3MKK HA YpPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs
onpenenensl B Konmenmuu mnpenonaBaHusi ydeOHoro npenmera «duszuka» B
oOpa3oBaTelbHBIX oOpraHuzamusx Poccuiickoit ®enepaiuu, peamu3yomux
OCHOBHBIE  00I1I€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM



Komnnerun MunucrtepctBa npocenienus Poccuiickoit denepanuu (MpoTOKOI OT 3
nekadps 2019 r. Ne [1K-4BH).
eaun nzyyenus GU3NKU:

NpHOOpETeHHEe HHTEpeca M CTPEeMJICHHS OOyJalomMXCsS K HayYHOMY
U3YYCHHIO MPUPOABI, PAa3BUTHE HUX HMHTEUICKTYAJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE IPEACTABIICHUA O HAYYHOM METOJI€ ITO3HAHUSA U (popMUpOBaHUE
UCCIICIOBATEIBCKOTO OTHOMICHUS K OKPYKAFOIIUM SBJICHUSM;
dbopMUpOBaHHE HAyYHOTO MHUPOBO33PEHHUS KaK pe3yiabTaTa H3ydeHHUs
OCHOB CTPOCHHMSI MaTepur U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHHH O POIU (U3UKU JUIS PAa3BUTHS JIPYTUX
CCTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOT U,

pa3BUTHE  MPEACTaBICHHH O  BO3MOXKHBIX  cdepax  Oymyrien
1po()eCCHOHATIBLHOM JEATEIBHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOArOTOBKA K
JaJbHEUTIIeMy O0yUEHHUIO B TOM HaIPaBJICHUH.

JlocTrkeHue 3TUX Uenedl mporpamMmbl MO (U3MKE HAa YPOBHE OCHOBHOIO
ob1miero oopazoBaHusl 00ECIEUNBAETCS PEIICHUEM CIIEAYIOINX 3244

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

NpUOOpETeHHE YMEHUN OMUCHIBATH U OOBACHATH (U3MUECKHUE SIBICHUS C
VCIIOJIb30BAaHUEM IOJTYYECHHBIX 3HAHUM;

OCBOCHHE METOJIOB pELIEHUs NPOCTEHIIMX pACUETHBIX 3a1ad ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJIeTeH, TBOPUYECKUX u
MIPaKTUKO-OPUEHTUPOBAHHBIX 3a/aY;

pa3BUTHE YMEHUI HaOII0AaTh MPUPOJHBIEC SBJICHUS U BBIIOJIHATH OIBITHI,
nabopaTopHble  pa0OTBl M AKCHEPUMEHTAJIBHBIE HUCCIENOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MH(pOpMaIel (PU3NUECKOro COACp>KaHUM,
BKJItOUYasi THPOPMAIUIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHAIIU3 U
KPUTHUYECKOE OLICHUBaHUE UH(POPMALIHH;

3HAKOMCTBO €O c(epamu npodheccuoHaTbHON AesTEeNbHOCTH, CBI3aHHBIMU
C ¢u3MKON, W COBPEMEHHBIMHU TEXHOJOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUAX (PU3UYECKOM HayKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8

Ki1acce — 68 vacos (2 vaca B Heneno), B 9 kiacce — 102 gaca (3 vaca B HeZIeI0).
[Ipennaraemeiii B mporpamMmMe mo ¢Gu3MKe MepedeHb JabopaTOpHBIX padoT U

OTBITOB HOCUT PEKOMEHAATEIbHBIN XapaKTep, YUUTENb JIeJIaeT BEIOOP MPOBEICHUS



7a00paTOpPHBIX PaOdOT M OINBITOB € YYETOM HWHAMBHAYAJIbHBIX OCOOEHHOCTEH
00y4YaromMxcs, CIHUCKa HKCIEPUMEHTAIBHBIX 3a/IaHU, MpeUIaraéMbIX 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. fABieHus npupoibl. PUNYECKUE SBICHUS:
MEXaHUYECKUE, TEIUIOBBIE, JICKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuyuHBbL M3mepenue ¢usndeckux BenudyuH. Dusznueckue
npuOopsl. [Torpemnocts n3mepennit. MexayHapoaHas cucTemMa eIMHUII.

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAyKM H3Y4YaloT MPUPOIY.
EcTtecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BONPOCA, BBIJIBHIKEHHUE THIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HabogaeMoro apieHus. Onucanue GU3NUEeCKUX SBJICHUN C TOMOILIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIEC, CBETOBBIC

SIBJICHUS.
2. ®dusznueckue npubOpsI U MPOIEaypa NPSIMbIX U3MEPEHUI aHAIOTOBBIM U
IU(POBBIM MPUOOPOM.
Jlabopamopnwie padbomosl u onvimel.
1. OmpeneneHue UEHBI I€JIEHUS IIKaJIbl U3MEPUTEIBLHOTO IpUOOpa.
2. H3MepeHue pacCTOSHUN.
3. M3mepenne o0bEMa KUIKOCTU U TBEPAOTO TENA.
4. OnpepneneHue pa3MepoB MAJIbIX TEIl.
5. W3mepenue temreparypsl NpU MOMOIIH >KMIKOCTHOTO TEPMOMETpa MU
JNaTYuKa TEMIEPATYpPHI.

6. IIpoBeneHue wucclieoBaHus MO MPOBEPKE TMIIOTE3bI: JAIbHOCTH MOJETA
[IapuKa, MyIIEHHOTO TOPU30HTAJIbHO, TeM OOJbIIe, YeM OOJbIlle BHICOTA
IyCKa.

Paspeu 2. IlepBoHayanbHbIe CBeJACHHS O CTPOCHMHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, HX pa3Mmepbl. OIbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEUIECTBA.

JIBwxkeHnne dactul BemiecTtBa. CBA3b CKOPOCTH JBW)KEHUS YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwkenue, nuddysus. BzaumoneicTBue yacTHil
BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUS BEILIECTBA: CTPOCHME ra30B, KUIKOCTEW M TBEPIBIX
(KpUCTAJUTMYECKUX) Tel. B3auMocBs3b MEXIYy CBOMCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSIX MU UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN BOJIbI.

Hemoncmpauuu.

1. HaGnrogeHnue 6poyHOBCKOTO JBUKECHHUS.



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

Jlabopamopnsie padbomost u onvimet.

1. OneHka JguaMeTpa aroMa METOAOM psAloB (C  HMCIOJIb30BaHUEM

dotorpaduii).
2. OnpITHI MO HAOJIOAEHUIO TETUIOBOTO PACIIMPEHUS Ia30B.
3. OnbIThI 10 OOHAPYKEHUIO ACHUCTBUSI CUJI MOJIEKYJISIPHOT'O MPUTSIKEHUSL.
Paznea 3. /IBuskenue u B3aumMoaeicTBUE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KECHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPAaBHOMEPHOM JBUXKEHUU. 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 IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIE
00BbEMa BEIECTBA.
Cuita kak XapakTepucThka B3auMoAencTBHs Teil. Cuiia ynpyrocTd M 3aKOH
I'yka. 3mepeHue cuiibl ¢ MOMOIIBIO IUHAMOMETpPA. SIBJIEHUE TATOTEHUS U CUJIa
TskecTH. Crjia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnioxxenue
CWJI, HANIPABJIEHHBIX IO OJHOM NpsiMOM. PaBHOoxelcTByromas cui. Cuia TpeHUs.
TpeHue CKOIbKEHHS U TPEHHUE NOKOs. TpeHue B MPUPOIE U TEXHUKE.
Jemoncmpayuu.
1. HaOnrogeHne MexaHUYECKOTO ABUKEHUS Tea.
2. N3mepeHune cKkOpOCTH MPAMOJIMHENHOTO JBUKECHUS.
3. HaOmionenue siBjeHUst HHEPIIMH.
4. HaOmroneHue n3MeHEHUs! CKOPOCTHU MPH B3aMMOJICHCTBUU TE.
5. CpaBHeHHE Macc MO B3aUMOJECHCTBUIO TEI.
6. Cno)keHHe CuIl, HAPABJIEHHBIX 110 OAHON IPSIMOM.
Jlabopamopnwie padbomosl u onvimol.
1. OmpeneneHne CKOPOCTH PABHOMEPHOrO JABUKEHUS (IIApUKA B )KUIAKOCTH,
MOJIETIU JIEKTPUYECKOI0 aBTOMOOMIIS M TaK JaJiee).

2. Ompepenenue CpelHE CKOPOCTH CKOJNBXKEHHs Opycka WM IIapuKka IO
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue mIOTHOCTH TBEPAOTO TeNa.

4. OnbITHI, JAEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTSKEHHS (Iedopmarun)
NPYKUHBI OT IPUIOKEHHOW CHJIBI.

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

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKMIAKOCTE U ra3oB.



Hanenune. CriocoObl yMEHbIIICHHUS U YBEIMUEHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJEHUS Tra3za OT 00bEéma, Temmeparypbl. [lepemaua maBieHus
TBEPJBIMU TeEJIaMH, KUAKOCTAMHM W razamu. 3akoH llackans. [IHeBmatruueckue
MalllMHbl. 3aBUCUMOCTh JAaBJEHUS >KUJIKOCTH OT TiIyOuWHBIL. ['mapocTtaruueckuit
napajiokc. Coodiaromuecs cocynbl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u armocepHoe aamieHue. [IpuuuHbBI CylecTBOBaHMUS
BO3aymHON 000mouku 3emnu. OmbiT Toppuuennu. M3mepenue arMochepHOTo
JaBJeHus. 3aBUCUMOCTb aTMOC(EPHOro 1aBJIEHUs OT BBICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 u3MepeHus: aTMOcEepHOro 1aBJICHHUS.

JlelicTBrE )KUAKOCTU M ra3a Ha MOrPYyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [naBanue ten. Bo3nyxormiaBaHue.

Jlemoncmpayuu.
3aBUCHMOCTb JAABJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBieHUs )KUIKOCTBIO M Ta30M.

Coobmatomuecs cocyibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue nercTBust aTMOCHEPHOTO JaBICHUS.

3aBUCUMOCTH BBITAJKUBAIONICH CHUIIBI OT 00BEMa TMOTPYKEHHOW YacTh
TeNa U IJIOTHOCTU KUAKOCTH.

PaBeHCTBO BBITAJIKUBAOIIEH CUJIbI BECY BHITECHEHHON KUJIKOCTH.

8. YCJOBHE IJIaBaHUS TeEJl: TUIABAHHUE WM MOTPYKEHHUE TEN B 3aBUCUMOCTHU

A T o

™~

OT COOTHOIIIEHHUS TIOTHOCTEW TE€Ja U )KUJKOCTH.

Jlabopamopnsie padbomost u onvimet.

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

2. OmnpeneneHue  BBITAIKUBAIOIIEH  CHJIBI, JEHCTBYIOIIEH Ha  Telo,
MOTPYKEHHOE B )KUIAKOCTb.

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

4. OmnbIThl, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHIIBI,
NEUCTBYIONIEH Ha TeJO B JKUAKOCTH, OT OOBbEMA NOrpyKEHHOM B
YKUAJIKOCTh YaCTH Te€Ja U OT IJIOTHOCTH JKUIKOCTH.

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

Pa3nen 5. PaGoTra u MOIIHOCTb. JDHEpPrus.

MexaHnuueckas pabota. MOIITHOCTS.

IIpocTeiec MexaHWU3MBI: pbIUar, OJOK, HAKJIOHHAS IUIOCKOCTh. IIpaBuio

paBHOBecus pbiuara. [IpumeHeHue TmpaBWiIa paBHOBECHS pblUara K OJIOKY.



«3onoroe mnpaBwino» MexaHuku. KIIJ mnpocteix wmexanusmoB. IIpocteie
MEXaHHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprusa. Kunernuyeckas W IIOTEHLMAJIbHAsA DJHEPIUs.
[IpeBpaiienre 0THOrO BHJ1a MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPaHEHUs
SHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnsie padbomost u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABUKEHUU TeJa

10 TOPU3OHTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue yciiOBUM PaBHOBECHS pblyara.

3. U3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHUs] MEXAHUYECKOW SHEPIUH.

8 KNIACC

Pa3gea 6. TenioBbIe ABJICHUS.

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

Monenu TBEPIOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUMN BEIIECTBA.
Kpucrannmmueckue u amopdusie Tena. OObICHEHHE 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. Buytpenuss osHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH DHEPTHUM:
TeIionepeaadya u COBEpILICHUE paboTHI. Buas TEIUIoNEepeaaUM:
TEIJIONPOBOIHOCTh, KOHBEKIMUS, U3IyYEHHUE.

KonmdectBo TemnoTsl. YaenbHas TEIUIOEMKOCTH BelIecTBa. TemiooOMeH u
TEIUIOBOEC paBHOBECHE. YpaBHEGHHE TeIIOBOro Oamanca. [lmaBmenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEIbHAS TEIUIOTA IIJIABJICHUS.
[TapooOpazoBanue u konaencamnus. Mcnapenuwe. Kunenuwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JIaBJICHUSL.

BnaxnocTs BO31yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEII0Ta CrOPAHUS.

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

3aKOH COXpaHEHUS U IPEBPAILCHUS YSHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpauyuu.

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

Habmonenune nuddysuu.

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

N3MeHenne naBieHus rasa Mmpu U3MEHEHHM OObEMa W HAarpeBaHUM WU
OXJIAXKJICHHU.

[IpaBuna usmMepeHus: TemMiepaTyphl.

Bunbl Teronepenayn.

OxunaxxaeHue npu COBEPIIEHUH padoThI.

Harpesanue npu coBepiiieHuu pabOThl BHEIIHUMU CUJIAMHU.
CpaBHEeHUE TETUIOEMKOCTEN pa3IMUHBIX BEIIECTB.
HaOmronenne kuneHus.

Habmronenune nocTostHCTBa TeMIepaTyphl IPH 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 [ABJIEHUS BO3JyXa OT €ro
00bEMa M HArpEeBaHUS WIIH OXJIAXKICHHS.

[IpoBepka rUnmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKHJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Habmronenne wu3MeHEHHs BHYTPEHHEH OSHEpPruu Tella B pe3ysibTaTe
Teronepeaay U padboThl BHEITHUX CHUJI.

UccnenoBanne sBiIEHUA TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOAHON M
ropsiuey BOJBI.

Onpenenenue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOIO BOJOW  MpHU
TEIJI000MEHE C HArPEThIM METAUTUYECKUM LIHJIUHIPOM.

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

UccnenoBanne nponecca UCIIapeHUsL.

Onpenenenrne OTHOCUTENBLHOM BIQKHOCTH BO31yXa.

OnpeneneHue yaeabHOW TEIUIOTHI MIABICHUS JIbA.

Paznen 7. DinekTpuyeckre ¥ MATHUTHBIE SIBJICHUS.

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

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



Hocutenu snekTpuyeckux 3apsiaoB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOoBOOHMKM W  AWDJIEKTPUKU. 3aKOH  COXPAHEHUS
3JIEKTPUYECKOT O 3apsa.

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

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

PaGora u MoOmHOCTH 3JIEKTpUYECKOr0 TOKa. 3akoH J[xoyns—Jlenna.
DIIEKTPUUECKUE 1IETTH U TTOTPEOUTENH IIEKTPpUIECKoi sHepruu B ObiTy. KopoTkoe
3aMbIKaHHE.

[TocTositHHbIE ~ MarHuTHl.  B3amMopaeilcTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe nosie. MarHutHoe nojie 3eMJIM U €ro 3HauYeHHE JIJIsl )KU3HU Ha 3eMJie.
OneiT  Opcrena. MarautHoe 1osne  dJIEKTpUdeckoro Toka. [Ipumenenue
AJEKTPOMArHUTOB B TEXHUKE. [[elicTBME MarHUTHOIO MOJIs HA IPOBOJIHUK C TOKOM.
DJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKa. Vcronb3oBaHWE 3IEKTpOJABUraTesied B
TEXHUYECKHX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenne snekrpomarHuTHOM MHAYKOMK. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Cnoco0bl MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DNEKTPOCTAHIINK Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpauuu.

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

25.

MoaenvpoBaHrue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmnsIT Opcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJIS1 HA TPOBOJHUK C TOKOM.

DJIEKTPOJABUIATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Onbitel apapes.

3aBUCUMOCTh HANpPaBIICHUS HWHIYKIHUOHHOTO TOKAa OT YCIOBUM €ro
BO3HUKHOBEHHS.

DJIEKTPOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomul u onvimol.

1.
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10.
11.

12.

13.

14.

15.

16.

OnpITel MO HAOMIONCHUIO DJJIGKTPU3AIMU Tl MHAYKIMEH U Tpu
CONPUKOCHOBEHHUHU.

UccnenoBanre ACHCTBUS SIEKTPUYECKOTO TMOJISI HA TMPOBOJHHUKU U
JTUAIEKTPUKH.

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

N3MepeHue u peryiupoBaHie HAIPSAKEHUS.

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

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

[IpoBepka mpaBwia CIOXKEHHUS HAIPSHKEHUM TMPU TOCJIEI0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia I CWIbl TOKa MNPU MAPATIIEIBHOM COEIUHEHUHU
PE3UCTOPOB.

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

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, WAYILIETO Y€pe3 JIAMIIOYKY, OT
HaANpsHKEHUS Ha HEl.

Onpenenenue KII/I narpeBaTens.

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

UccnenoBanne neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.



17. ONBITBI, JAEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI  B3aUMOJICUCTBUS
KATyIIKM C TOKOM M MarHuTa OT CWIbl TOKa W HaIlpaBJICHUS TOKa B
KaTyILKE.

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

19. KoHcTpyupoBanue u u3ydeHue padoThl AJEKTPOABUTATENS.

20. U3mepenue KII/] anekTpoaBuraTenbHON yCTaHOBKHU.

21. OnBITBI IO UCCJIEAOBAHUIO SBJIEHUS DJIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHNE W3MEHEHUW 3HAYEHHS W HANPABICHUS HHIYKIIMOHHOIO
TOKaA.

9 KIIACC

Paszpnen 8. Mexanuveckue siBJICHUs.

MexaHnuueckoe JBWKeHHEe. MarepuanbHas Touka. Cucrema oTcuéra.
OTHOCUTENBPHOCTh MEXAaHUYECKOTO JBMXKEHUA. PaBHOMEpHOE MPSAMOJUHEHHOE
nBwxeHne. HepaBHoMepHOe npsimonnHeEHOEe ABUKeHUE. CpenHsss 1 MIHOBEHHas
CKOpOCTb TeJa IpH HEPABHOMEPHOM JBHKECHHH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHEWHOe nBrkeHHe. (CBOOOmHOE
najgenue. OnbiTel ['anumnes.

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

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

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

Cuna TSKECTH M 3aKOH BCEMHUPHOrO TATOTEHHUA. Y CKOpPEHHE CBOOOJHOrO
nafgeHus. /[Buxkenue maner Bokpyr ComHua. IlepBas kocMmuueckass CKOPOCTb.
HeBecomocTs u neperpysku.

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

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

Mexanudeckass pabora ¥ MOIIHOCTh. Pabora cuil TsHKECTH, YNPYTOCTH,
Tpenus. CBsi3b dHEpruu U padoThl. [loTeHnanbHas SHeprus Tena, MOJHATOrO Hal
MOBEPXHOCTHIO 3eMJIH. [IoTeHIIManbpHast SHEprus CxKATOW NpPYyKUHbL. KnHnernueckas
sHeprus. TeopeMa 0 KMHETUYECKOW HHEPTHHU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
SHEPIUU.

Hemoncmpauuu.

1. HaGnrongeHue mMexaHW4YeCKOro JBHIKEHUSI Tejla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.
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8.
9.

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

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

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

Habmronenue aBukeHus Tela no OKpy>KHOCTH.

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

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

HaGmronenmne paBeHcTBa CHIT TIPU B3aUMOJICHCTBHH TETI.

MN3MeHeHne Beca Tella Ipu YCKOPEHHOM JBHXKEHUH.

[lepenaya ummymnbca npu B3auMOJEHCTBUU TEN.

[TpeoOpazoBanus SHEPTUH NPU B3aUMOJICUCTBUH TEII.

CoxpaHeHre UMIyJIbca NPU HEYNIPYTOM B3aUMOIEHCTBUM.

CoxpaHeHre uMMIyJibca Mpu a0COTIOTHO YIPYTOM B3aUMOJICHCTBUU.
Halntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUHU TIPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MTPU JIBUKECHHUU TeJa MO TEUCTBUEM
MPY>KUHBL.

Jlabopamopnwie padbomosl u onvimot.

1.

KonctpynpoBanue TpakTta [jis pa3roHa W JajJbHEWILEr0o paBHOMEPHOTO
JBIKCHUS IIAPUKA WU TEIEKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJBXKEHHS OpycKa WU JBUKEHUS
HIapyKa Mo HaKJIOHHOM MJIOCKOCTH.

Ornpenenenue yCKOpEHHsl Tejda IMPU PaBHOYCKOPEHHOM JBHKEHHH 10
HaKJIOHHOM IJTOCKOCTH.

UccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBKEHUU 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TPH PaBHOYCKOPEHHOM JBIDKCHHH 0e3
HAYaJIbHON CKOPOCTH IYTH OTHOCSTCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAaJIbHOTO JJaBJICHUSI.

Onpenenenue kodPpuiieHTa TPEHUSI CKOJbKECHHUS.

Omnpenenenre KECTKOCTH MPYKUHBI.

Omnpenenenve padOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBIXKCHHH TeJa
110 TOPU3OHTAIILHON MMOBEPXHOCTH.



10. Onpenenenne padOTHl CWIBI YIOPYrOCTU TPU  MOABEME Tpy3a C
HCII0Jb30BaHUEM HEIOABHKHOI'O U HOABMKHOI'O OJIOKOB.

11. MI3y4yeHne 3aKk0Ha COXPAHECHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJjie0aHUsI ¥ BOJIHBI.

KonebarensHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUIMTYy1a. MatemMaTudecKuil U NpYy>KUHHbIM MasTHUKU. lIpeBpaiienue
SHEPTHH IPH KOJICOATSIIFHOM JIBHKEHHUU.

3aryxawmue — KojeOaHus.  BbeiHyXaeHHble — KojeOaHusa.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHbIE U
MONEPEYHbIC BOJHBL. JITMHA BOJHBI W CKOPOCTh €€ PaCHpOCTPAHCHMUS.
MexaHn4ecKre BOJIHBI B TBEPAOM TEJI€, CCHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3Byka M BbicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Jemoncmpayuu.

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

Habmronenue konebanuii rpy3a Ha HUTH W Ha MPY>KUHE.

Habmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.

Pacnpoctpanenuie npo0JibHBIX U MOMEPEYHBIX BOJH (HA MOJENN).

Habmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKUMN pE30HAHC.

Jlabopamopnwie padbomost u onvimot.

1. OmpeneneHre 4YacTOThl M TMepuojia KoJieOaHWM MaTeMaTHU4eCKOTo
MasiITHUKA.

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

3. HccnemoBanue 3aBUCHMOCTH IEpHOJia KOJIeOaHUN MOABEIICHHOI'0 K HUTH
rpy3a OT JJIWHBI HATH.

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



DnekTpoMarHuTHas npupoaa cera. CkopocTh cBera. BOaHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMATHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie padbomosl u onvimot.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOLIBIO MOOWJIBHOIO

TenedoHa.
Pa3znea 11. CBeToBbIe SIBJICHHUS.
JlyueBas MOJEIb CBETAa. HUctounuku CBeETA. [IpsimonuHerHOE

pacnpocTtpaHenue cBera. 3atMenusi Connina u Jlynsl. Otpaxenue cBera. [lnockoe
3epKajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akOH MpeaomiieHUsi cBera. [lonmHoe BHYyTpeHHee
OoTpakeHHe cBeTa. Vcmonb3oBaHME TMOJHOIO BHYTPEHHETO OTPaKCHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xoxp nayueir B gnuHze. OnrTuueckas cuctema (Qoroammnapara,
MUKpOCKONAa M Tejeckona. [J1a3 Kak onTuyeckas cucteMa. bin3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HbloToHa. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J(Mcniepcus cBera.

Jemoncmpayuu.

[IpssMonuHeHOE pacpOCTpaHEHUE CBETA.

Otpaxenue cBera.

[Tonyuenue n300pa>keHM B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruueckuii CBETOBO/I.

Xox nydeid B cCOOMparoIel JTUH3E.

XoJ JIydeu B pacCEeUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOILIBIO JIUH3.

[Tpunun aeiicTBus doToammapata, MUKPOCKONA U TEIECKOIIA.

10. Mognens rinasa.

11. Pa3noxeHue 6e10ro cBera B CIEKTP.

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

Jlabopamopnwie padbomost u onvimet.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaKEHHUS CBETOBOIO Jiyya OT yria
NaJCHUS.

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

3. HMccnenoBanue 3aBUCMMOCTHU yTJia MPEIOMIIEHUSI CBETOBOIO Jiy4ya OT yrIJia
NaJIeHUs Ha TPAHULIE «BO3TYX—CTEKIION.
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4. TlomyueHnue u300pa>keHUI C TOMOIIBIO COOUPAIOIIEH JTNH3BI.
Omnpenenenre (HOKYCHOTO pacCTOSHUS U ONTUYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3TOKEHUIO OEIOro CBETA B CIIEKTP.

7. ONbITHI MO BOCHPUATHIO LIBETA MPEAMETOB MPHU HX HAOIIOACHUM 4Yepe3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBanToBble ABJIeHUS.

Omneitel Peseppopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
HcnyckaHue u nornouieHne cBeta aroMoM. KBaHThI. JIuHelHyaThIe CIIEKTPBI.

PanuoaktuBHOCTh. Anb(da-, 6eTa- u raMma-uznyyeHus. CTpoeHrue aTOMHOTO
aapa. Hykionnas wmopens aromHoro sapa. HM3zorombel.  PagunoaktuBHBIE
npespaunienus. [lepuon momypacmnaaa aTOMHBIX SAED.

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

Anepnas ocHepreruka. JleWCcTBUS pPAJUOAKTUBHBIX HU3JIYYEHUH HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3JIy4eHUs U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInYHbIX I'a30B.

3. CmekTp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOLIUX U3Ty4EHUN.

6. Perucrpanus nsiydeHus npupoaHbIX MUHEPAIIOB U MMPOAYKTOB.

Jlabopamopnwie padbomosl u onvimol.

1. HaGmroneHue CIUTONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITYUICHHS.

2. HMccnenoBanue TpEKOB: M3MEPEHHME JHEPIMM YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. M3mepenue paguoakTuBHOro (hoHa.

IToBTOPUTEILHO-0000 AU MOTYJIb.

[ToBTOpUTENBHO--00001IAIOIUI MOAYJIb IPEIHA3HAUEH JIs1 CUCTEMATU3aluu
U 0000IIeHHs  MPEIMETHOTO  COAEpPX)aHUS U ONbITa  JIEATEIbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCETo Kypca (PU3MKH, a TaK¥Ke JJII MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMeHy Mo ¢(u3uke ausi o0ydarommxcs,
BBIOPABIINX 3TOT yUYE€OHBIN MPEAMET.

[Ipy U3ydeHUU JAHHOTO MOJYJS PEATU3YIOTCS U CHCTEMATU3UPYIOTCA BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECIEUMBAETCS JOCTHKEHUE MPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  pe3ylbTaTOB  00y4deHus, ¢GopMHupyeTcs
€CTECTBEHHOHAy4YHas! TPAMOTHOCTh: OCBOCHHE HAy4YHBIX METOAOB HCCIEIOBAHUS



SIBJICHUW TPUPOJLI U TEXHUKH, OBJAJEHUE YMEHUSMH OOBSCHATH (PU3HUUECKUE
SBJICHUSI, TPUMEHSS TMOJYyYEHHBbIE 3HAHWS, pemaTh 3aJa4d, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIIMaNBHO AEATENIBHOCTHBIA XapakTep JaHHOTO pa3lielia peaan3yeTcs
3a Ccu€T TOro, 4YTO OOydYaroUIMecsl BBIMOJHAIOT 3aJlaHus, B KOTOPBIX UM
IIpeayIaraeTes:

HAa OCHOBE TIOJNYYCHHBIX 3HAHHWI pacro3HaBaTh M HAYyYHO OOBACHSITH
bu3nYecKue SIBJIEHUS B OKPY>KaIOIIEH MTPUPOJI€ U MOBCETHEBHOMN KU3HMU;

UCITIOJIb30BaTh HAYYHbIE METOJIbl UCCIIeA0BaHUs (PU3NUECKUX SBJICHUH, B TOM
YUCIIe IS POBEPKH TMIIOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

OOBSCHATh HAy4YHBIE OCHOBBI HambOoJiee BaXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, MPAKTUUYECKOT O UCIIOIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHS BCEX U3BECTHBIX BHUIOB
SHEPTHH.



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

N3yyenue ¢u3nku HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

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

y oOyuaronierocsi Oynyt copMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTu:

1) IaTPUOTHYECKOT0 BOCIIUTAHMS

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

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

2) rpamIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTINTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYXJICHHH OOIIECTBEHHO 3HAYMMBIX
U OTUYECKUX TMPOOJIeM, CBS3aHHBIX C TPAKTUYECKUM NPUMEHEHHEM
TOCTIKECHUN (PU3UKH;

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

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCIPUSTHE ICTETUYECKUX KAYECTB (PU3MUECKON HAYKH: €€ TapMOHHYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HAaHME IEHHOCTU (PU3MUECKON HAayKuM KaK MOIIHOTO HMHCTPYMEHTa
ITO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAKHEMILEN COCTABISAIOIICH
KYJbTYpPBI;

— pa3BUTHE HAYYHOW JIOOO3HATEIHHOCTH, MHTEpECA K HCCIEI0BATEIbCKON
JeATEeNIbHOCTH;

S) ¢opmupoBaHusT  KYJBTYPbl 3A0POBbSI U  3MOLMOHAJBHOIO
0J1aromnoJry4us:

— OCO3HaHHWE LIEHHOCTH Oe3omacHOro oOpa3a »KU3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHUpPE, BaXXHOCTH TMpaBHJ O€30MACHOr0 IMOBEAEHUS Ha
TpaHCIOPTE, HA JOporax, ¢ JJIEKTPUYECKHUM U TEIJIOBBIM O0OPYJOBAaHHUEM B
JIOMalTHUX YCIIOBHSIX;

— c(hOpMHUPOBAHHOCTh HaBbIKa pedIeKcHH, MPU3HAHWE CBOETO ITIpaBa Ha
OLIMOKY M TaKOTr'0 K€ MpaBa y APYroro 4eioBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTMBHOE y4YacTHE B PEIICHUU NPaKTHUYECKUX 3aj1ay (B paMKax CEMbH,
o0pa3oBaTeNbHOW  OpraHW3ali, TOpOAa, Kpas) TEXHOJIOTHYCCKON W



COIIMAJILHON HANpPaBJICHHOCTH, TPEOYIOMMX B TOM 4YHCIE M (U3HMYECCKUX
3HaHUM;

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

e 7)3KO0JIOrHYECKOTr0 BOCIIUTAHUSA:

e — OpUEHTAlMS Ha TpPUMEHEHUE (PU3NYECKUX 3HAHUM JUIsl PElIeHHs 3a7ad B
007acTH OKPY’KaIOIIEeH Cpebl, IUIAHUPOBAHUS TIOCTYNKOB U OLEHKH HUX
BO3MOXXHBIX TTOCIICICTBUIN ISl OKPYXKAIOIEH CPEIIbI;

e — OCO3HaHHE TJO0ATBLHOTO XapakTepa AKOJIOTHYCCKHUX IMPOOJIeM U IMyTed HX
pelIeHHUs;

e 8) amanTanMu K M3MEHSIIONIUMCS YCJIOBHSIM CONMAJIBHOW M NMPHUPOIHOI
cpeabl:

e — TMOTPEOHOCTH BO B3aMMOJACHCTBUMU TMPHU BBINOJHEHUU HCCIEIOBAHUN U
NPOEKTOB (DM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OMNBITY W 3HAHUAM
APYTHX;

e — TIOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 TMPAKTHUYECCKYIO
JESTENBHOCTD;

e — MOTPEOHOCTH B (POPMUPOBAHNH HOBBIX 3HAHUI, B TOM YHCIIe (POPMYITUPOBATH
U7eH, TIOHSATHUS, TUTIOTE3BI O PU3NIECKUX 00BEKTaX U SBJICHUSIX;

e — OCO3HaHHE JCPHUIUTOB COOCTBECHHBIX 3HAHUI W KOMIICTCHTHOCTEH B 00J1aCTH
(1)76370.97 8

e — IUIAHUPOBAHHWE CBOETO PA3BUTHS B MPUOOPETEHWH HOBBIX (PU3UUECKHUX
3HAHUM;

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

e — OIICHKAa CBOMX JEWUCTBUI C yd4€TOM BIUSHHUS HAa OKPYXAIOIIYIO Cpendy,
BO3MOXXHBIX TJIOOAJTBHBIX ITOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe ocBOCHHsSI TpOrpaMMbl 1O (U3WKE HA YPOBHE OCHOBHOTO
o01rero oopazoBanus y o0ydaronierocs Oyayt copMUpOBaHbl MeTanpeaMeTHbIe
Pe3yJIbTaThl, BKIIIOUYAIOIIUE TO3HABATEIIbHBIC YHUBEPCAIbHBIC YUeOHbIC TeHCTBUS,
KOMMYHUKATUBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIC  JIEUCTBUS, PETYISTUBHBIE
YHUBEPCAIbHBIC YUCOHBIC TCHCTBHS.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Ba3oBble Jijoruueckue JelcTBUA:



BBISBIISAITh M XapaKTEPU30BaTh CYIIECTBCHHBIC TPU3HAKU OOBEKTOB
(ssBIIEHUM);

YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJAcCU(DUKAIIMN, OCHOBAHUS IS
000011IeHNs U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B pacCMaTpUBAEMBbIX (pakTax,
JTAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBIISITh TIPUYUHHO--CJIC/ICTBEHHBIC CBS3M TPU W3YYEHUU (U3UUECKUX
SIBIICHUH W TIPOIIECCOB, J€aTh BBIBOJIBI C MCTIOIB30BAHUEM JICTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKJIIOUCHHM, BBIIBUTATh THIIOTE3BI O B3aUMOCBS3AX
(bU3UYECKHUX BEJIMYHMH,

CaMOCTOSITEJILHO BBIOMpPATh CHOCOO pemieHus y4eOHOW Qu3nyeckon
3aaun (CpaBHEHUE HECKOJBKUX BAapUAHTOB PEIICHMS, BBHIOOp Hamboee
MOXOSIIETO ¢ YYETOM CaMOCTOSITEIFHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciiegoBarejbcKye 1eMCTBUSA:

MCII0JIb30BaTh BOMPOCHI KaK UCCIIEIOBATEIbCKUN HHCTPYMEHT O3HAHHUS;
MPOBOJAUTH MO CAMOCTOSTEIILHO COCTABIICHHOMY TUIAHY OMBIT, HECIOKHBIN
bu3nuecKkuil HKCIEPUMEHT, HEOOJbIIOE HUCCIEA0BaHNEe (PUIUYECKOTO
SBJICHUS;

OLICHMBATh HAa MPUMEHUMOCTb M  JIOCTOBEPHOCTh HUH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTEIBHO (POpMyITHUpPOBaTH 000OIIEHUSI U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOCHUS, OTbITa, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JlaJibHEWIlIee pa3BUTHE  (PUBHUUECKUX
MIPOIIECCOB, a TAKKE BBIJBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

PabGora ¢ undopmanmei:

NPUMEHSATH Pa3Iu4Hble METO/AbI, THCTPYMEHTBI U 3alpOChl MPU MOUCKE H
orOope MHpOpPMALMM WU JAHHBIX C Y4ETOM MPEMJIOKEHHOW y4eOHOMU
¢duznyeckoil 3a1auy;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMALUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

CaMOCTOSITEIbHO ~ BbIOMpaTh ONTHUMAJbHYIO (OpMy MpeAcTaBiIECHUS
uHpOpMalMl M WUIOCTPUPOBATh peEIHIaeMble 3a7aud  HECIOXKHBIMU
cXeMaMHu, TharpaMMaMu, HHOM TpaduKoil 1 UX KOMOWHAIUSIMU.

KoMMyHHMKATHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE JeHCTBHSA:

B XO7¢ OOCYXJCHHUS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI U
BBICKA3bIBaTh HJICH, HAIlCJCHHBIC HAa PCEIICHHE 3aJauyd M IOJJAep KaHue
01aroXkeaaTeIbHOCTH OOIICHUS;



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

BBIPAKATh CBOIO TOUKY 3PEHHS B YCTHBIX M MUCHhbMEHHBIX TEKCTAX;
MyOJIMYHO MPEJICTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3MUECKOrO OIbITa
(3KCIIEpUMEHTA, UCCIEAOBAHMS, POEKTA);

NMOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOW |
WHANBUIYaIbHOW pabOThl TMPU PEIICHUU KOHKPETHOU (U3UUECKOU
npo0JIEMBI;

NPUHUMATh eI COBMECTHOW JCSITCIILHOCTH, OPTaHW30BBIBATh JEHCTBUS
no e€ JOCTIKEHHMIO: PAcHpeNensTh pPOJiH, OOCYXIaTh IMpPOILECCHl U
pPE3yJIbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOJICH;
BBITIOJTHATH CBOIO YacTh PaOOThI, OCTUTAsl KAaU€CTBEHHOI'O pe3ysbTara 1o
CBOEMY HAIlPaBJIEHUIO U KOOPJIUHUPYS CBOM JEUCTBHUS C JIPYTUMHU
YJIeHaMU KOMAaH/Ibl;

OILICHWBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMIA MPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIBHO C(HOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOICHUCTBUS.

PerynsiTuBHBIC YHMBeEpCaJbHbIe YUeOHbIE AeliCTBUSA

Camoopranusanus:

BBISIBJISITh TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAlMsIX, TPEOYIOLIUX
JUIsL perieHust GU3NYECKUX 3HaHU;

OPHUEHTHPOBATBCA B  PA3IMYHBIX IOAXOJAAX IPUHATHS  PELICHUHN
(MHIMBUAYaJIbHOE, NPUHATHE PEUIEHUS B TpYyIe, NPUHATHE pPELICHHM
TPYIIION);

CaMOCTOSITEIIbHO COCTAaBIISITh AJITOPUTM pelieHus (U3NYECKOM 3a]1aun UiTu
IUTaHA HCCIEAOBAaHUSA C Y4ETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApTyMEHTHPOBATH MPEJIaracMble BApUAHTHI PELLICHUM;
JieN1aTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

C&MOKOHTpOJ’lb, AMOIHMOHAJIbHBIN HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CUTYaAIlMH U MpeaiaraTh IiaH €€ U3MEHEHHUS;
OOBSACHATh NPUYMHBI  JOCTMOXKEHHUS  (HEAOCTHIKEHHUSI) PE3yJIbTaTOB
NEeSITeTbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIIOJHECHUS
(U3UYECKOTO HCCIENOBAHUS WM TMPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHUBIIMXCS CHUTYyallMi, YCTAHOBJIECHHBIX OIIHOOK,
BO3HUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUSM;

CTaBUTh Cc€0S Ha MECTO APYroro 4ejoBeKa B XOJ€ CIOpa WU JUCKYCCHUU
Ha Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro;



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

HPEIMETHBIE PE3YJIBTATHI

K xoHiy o6yuenus B 7 kjacce npeJIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OO YUAIOIIUXCS YMEHUM:

UCIIONb30BaTh  MOHATUA: (PU3MYECKHE U  XUMHUYECKUE  SBJICHUS,
HaOII0JICHUE, SKCIEPUMEHT, MOeb, TUIOTE3a, CAUHUII (U3UIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSHUSI BeulecTBa (TBEPIOE,
KUJKOe, Ta3000pa3HOe), MeXaHHYeCKoe JBIKCHHE (paBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOJIEHUCTBYIOIIAS
cuna,  jaedpopmarus  (ymopyras, — IUTacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

pasznuyarh siBiaeHUs (auddys3us, TEMIOBOE IBMKEHHUE YAaCTHI] BEIIECTBA,
paBHOMEpPHOE  JBWKEHHE, HEPAaBHOMEPHOE  JIBH)KEHUE,  HWHEPIus,
B3aUMO/JICMCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3AKPEIIIEHHOM OCHIO
BpalleHus, TMepenaya JaBieHUs TBEPABIMUA TelaMH, >KUIKOCTSIMH U
razamy, aTrMoc(epHOe JaBJeHWE, TIUIaBaHUE Tel, MPEBPAIICHHUS
MEXaHUYECKON AHEpPruu) MO OMUCAHUIO WX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OTBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX  SBICHUNU B
OKpYXaloleM MHpEe, B TOM uucie (U3NYECKUE SIBIICHUS B TPUPOJIE:
MpUMEPhl JIBUKEHUS C PA3IUYHBIMU CKOPOCTSMH B JKMBOM M HEXUBOU
NpUpojAe, ACUCTBUE CHJIBI TPEHUS B TMPHUPOAEC U TEXHUKE, BIIHUSIHHE
aTMOC(EpHOro J1aBJICHUs HA >KMBOW OpPraHU3M, IJIaBaHUE PbIO, phluaru B
TEeJIe YEeNOBEKa, MPU 3TOM TMEPEBOUTH MPAKTUIECKYIO 3374y B yU4eOHYIO,
BBIJICJISITH CYIIECTBEHHBIC CBOMCTBA (IMTPU3HAKU) (PU3UUECKUX SIBIICHUI;
OIMKCHIBATh U3yUYEHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHHS, UCTOIb3Ys
busnueckue BeIWYMHBI (Macca, O00BEM, IUIOTHOCTH BEIIECTBA, BpEM,
MyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSKECTU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(OUIIMEHT TMOJIE3HOTO JCHCTBUS MEXaHU3MOB,
KUHETUYECKAasi W MOTEHIMAIbHAs SHEPTHsi), MPU OMNHCAHWU MPABUIBHO
TpakToBaTh  (U3MYECKUM  CMBICI  HMCIOJIB3YEMBbIX  BEIMYMH, HX
0003HaYeHUs! W EIUHULIBI (PU3NUYECKUX BEIUYUH, HAXOIUTH (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIIMUMHY C IPYTUMU BEIIMYWHAMH,
CTPOUTH TpahvKu N3YICHHBIX 3aBHCUMOCTEH (PH3NUECKUX BEITUYHH,



XapaKTepu30BaTh CBOWCTBA TeN, (U3UUECKUE SBJICHHUS U TPOLECCHI,
UCIIOJIb3YsI TIPaBMIIa CIIOXKEHUs CHII (BAOJb OJHOW MpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, MPaBWJIO paBHOBECHUs pbiuara (0s0Ka),
«30JI0TO€ TPABWJIO» MEXAHHMKH, 3aKOH COXPaHEHUS MEXaHU4EeCKOU
SHEPruu, MNpU HSTOM JaBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHa H
3alUCHIBATh €r0 MAaTEMATHYECKOE BBIPAKEHUE;

OOBCHATH (PU3NUYECKUE SBIICHUS, POLIECCHl M CBOMCTBA TEJI, B TOM YUCIIE
U B KOHTEKCTE€ CHUTYyallMil MPaKTHKO-OPUEHTHPOBAHHOIO XapaKTepa:
BBISIBJISITH IPUYHUHHO--CJICJICTBEHHBIC CBSI3U, CTPOUTH O0BsCHEHHE U3 1—-2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EeHHBIX CBOWCTBA (DPU3UUECKUX
SBJICHUM, (PU3UIECKUX 3aKOHA WIJIH 3aKOHOMEPHOCTH;

pemiatb pacu€THble 3a7ayud B 1—2 JEHCTBUA, MCMONb3YysS 3aKOHBI U
dbopmMybl, CBsi3bIBatONIME (HU3MUYECKHUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCIIOBHSI 3a/1a4y 3aIlMChIBATh KPATKOE YCIOBUE, MOJCTABIATh (U3HUECKUE
BEeITUYMHBI B (OPMYJIBI M TPOBOJAUTH PACUYETHI, HAXOIUTHh CIPABOYHBIC
JTaHHBbIE, HEOOXOAUMBIE JJIsl PEIICHUsS 3a/1ay, OLIEHUBATh PEATUCTUYHOCTh
MOJy4eHHOU (PU3NYECKOM BEIMYUHBI;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO PEIINTh TPH TOMOITU
(U3HYECKUX METOAO0B, B OMMCAHUH UCCIIEI0OBAHUS BBIEIATH IPOBEPIEMOE
NpeanonoxeHue  (TUNOTE3y),  pa3iuyaTh M HMHTEPIPETUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOIUTh OIIMOKA B XOJI€ OIbITa, JeNaTh
BBIBOJIbI 110 €T0 PE3YJIbTaTaM;

NPOBOJAUTH OMBITHI O HAOMIONECHUIO (PU3NYECKUX SIBJICHUUA WIH
bu3UIECKUX CBOIICTB TEJl: dbopmyIUpoBaTh MIPOBEPSAEMBIC
MPEANOI0KEHUs, COOMPATh YCTAHOBKY M3 MPENI0KEHHOT'0 000PY10BaHMS,
3aMMChIBATh XOJI OMBITAa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJIHATh TPSMBIE U3MEPEHUS PACCTOSHMS, BPEMEHHU, MAacCChl Tela,
0o0béMa, CWJIBl M TEMIEpaTypbl C MCIOJb30BAHMEM aHAJIOIOBBIX U
nu(poBBIX MPUOOPOB, 3aMUCHIBATh MOKAa3aHHUS NPUOOPOB € YUYETOM
3aJIaHHOM aOCOMIOTHOM MOTPEITHOCTH U3MEPEHUH;

MIPOBOJUTH UCCIEA0BAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BEIMYUHBI OT
JIpPYrol € HCIOJNb30BAHUEM IMPSMbBIX H3MEPEHUN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABMXKYIIErOCs Tela OT BPEMEHHM JBHKCHHUS TENA, CHUJIbI
TPEHMS CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKH MOBEPXHOCTEHN T
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOUIaJN CONPUKOCHOBEHHUS TEJl, CUIIBI
YOPYroCTU OT YMJIMHEHHSI MPY>KUHBI, BHITAJIKUBAIONIEH CHUIIBI OT 00BbEMaA
MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTU XKUJKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH T€Jia, OT INIYOUHBI, HA KOTOPYIO MOTPYXKEHO TEN0, YCIOBUM
IUIaBaHUsl TEJ, YCJIOBUM paBHOBECHs pbluara M OJIOKOB), y4acTBOBAaTh B



IUTAHUPOBAHUM Y4€OHOTO WCCIEAOBaHUs, COOMpaTh YCTaHOBKY W
BBITIONHITh W3MEPEHUS, CIEMys MPENI0oKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl TMOTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BHUJE
NpEIIOKEHHBIX Ta0bnuil U TpaduKOB, AENaTh BBIBOJABI MO peE3ylbTaTaM
UCCIICIOBAHMS;

IPOBOJNUTh KOCBEHHbIE H3MEpPEHMs (PU3MUECKHX BEJIWYUH (IUIOTHOCTH
BEIIECTBA KUAKOCTU U TBEPJAOrO Tela, CUIa TPEHHSI CKOJIbKEHHS,
JaBJICHHWE  BO3/yXa, BBITAIKUBAIONIAs  CWiIa, JEHCTByMOIIas Ha
NOTPYXEHHOE B JKHIKOCTh TeNO, KOX(P(OUIMEHT TMOJE3HOTO IeHCTBUS
OPOCTBIX MEXaHU3MOB), CJEeAys TNPEUIOKEHHON HMHCTPYKLUUU: TpU
BBIMIOJTHEHUH HW3MEPEHU coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISITh 3HAYEHNE UICKOMOMW BEITMYMHBI,

COOJTFOIaTh MpaBUIIa TEXHUKU OE30MaCHOCTH MPHU PadoTe ¢ T1abopaToOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, JIWHAMOMETpP, COOOILIAIIIMECS COCYIbl, OapomeTp,
phIYar, IOJBMKHBIN U HETIOABW)KHBIN OJIOK, HAKIIOHHAS IJIOCKOCTH;
XapaKTepu30BaTh TMPUHIMIBI  JCHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa WX OMHCAaHUA (B TOM 4YHUCIE:
MOJIIMITHAKY, yCTPOWCTBO BOAOINPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMETp, BBICOTOMED, TIOPIITHEBOK HACOC, apEOMETP), HCIIOJIb3Ys 3HAHUS
O CBOMCTBaX (PU3WYECKUX SBICHUM M HEOOXOMUMBbIE (U3MUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  MpUMEphl  (HAXOAWTH HWHPOPMAIMIO O  MpHUMEpax)
NPAaKTHYECKOTO HCIONb30BaHUs (DU3UYECKHX 3HAHUW B TOBCETHEBHOU
KU3HU 711 oOecrieueHnst 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YyCTPOWCTBAMH, COXPAaHEHHUS 30POBbS U COOJIIOJIECHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYXKAIOIIEH cpere;

OCYIIIECTBJIATH OTOOp HWCTOYHWUKOB wuH(Mopmanmu B MHTepHEeTEe B
COOTBETCTBHH C 33/IaHHBIM TTOUCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIIUXCS
3HaHUH U TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
UHPOPMAIMIO, KOTOpas SIBISAETCS NPOTHBOPEUYMBON WM MOXET OBITh
HETOCTOBEPHOIA;

UCTIOJIb30BaTh NMPH BHIOTHEHUH Y4EOHBIX 3aJJaHUIl HAyYHO--TIOMYJISIPHYIO
auTepaTypy  (pu3mMUeckoro coaepikaHus, CIpPaBOYHBIE  MaTepHAIbI,
pecypcbl cetu MIHTEepHET, BlajeTh MpuéMamMi KOHCIICKTHPOBAHUS TEKCTa,
npeodpazoBaHusl UHPOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKHE MHCbMEHHbBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHHKOB MH(pOpMAIuu (HU3MUECKOTO CONEpKaHUs, B TOM



yyclie MyOJMYHO JenaTh KpaTKUEe COOOUIEHUS O pe3yibTaTax MpPOEKTOB
WIKM y4eOHBIX MCCIENOBAHUN, TpPU HBTOM TPAMOTHO HCIOIB30BaTh
W3YYCHHBIM TOHATHUWHBIN ammapaT Kypca (QU3MKH, COMPOBOXAATh
BBICTYIUIEHUE IIPE3CHTALUEN;

IPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUM pacrpenensrh
00513aHHOCTH B TpYIIE B COOTBETCTBUHM C IOCTABJIEHHBIMU 3ajauaMH,
CIEAUTh 3a BBIINOJHEHUEM IUIAaHA JEUCTBUM, AaJCKBAaTHO OIICHUBATH
COOCTBEHHBIM  BKJAJ B  JEATEIbHOCTb  [PYIIbl, BBICTPAaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHUE OKPYKAFOIIHX.

K xoniy oOyuenus B 8 kJacce npeaMeTHbIie pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:

MCII0JIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUA BEIIECTBA, KPUCTAIIINUECKUE U
aMop(¢HBIC TeNa, HACBHIIICHHBIN W HEHACBHIIMICHHBIM Tap, BJIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSS HHEPrusi, TEIIOBOW JBUTATENb,
AJIEMEHTAPHBIN JIEKTPUUECKUIN 3apsl, FIEKTPUUECKOE TMOJe, TPOBOIHUKU
Y IUDJICKTPUKH, TTIOCTOSHHBIN JIEKTPUUYECKUN TOK, MATHUTHOE TMOJIE;
paznuyaTh SBJCHUA (TEIUIOBOE pacCIIMpEHUE W CXKATHUE, TeIulonepeaaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KAWUISIPHBIC SBJICHUS, UCIIAPEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHUE), KUIIECHUE,
Terionepeaaya (TETUIONIPOBOIHOCT, KOHBEKIIHS, U3JIy4eHue),
AJIEKTPU3AIUS TEJ, B3aUMOJICUCTBUE 3apsJIOB, NCUCTBUS DJICKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHUE, B3aUMOJCHCTBUE MATHUTOB, JICHCTBUE
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM, BJIEKTPOMAarHUTHAST UHIYKIIHS)
10 ONHCAaHUID UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIONTUX JaHHOE (PU3UICCKOE SBIICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYCHHBIX (PU3NUYECKUX SBICHUH B
OKpY’KaroIeM MHpe, B TOM uHcie (U3UYECKHE SBICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIE SIBIICHUS B TPHUPOJE,
KpUCTAJIBI B mpupone, usiayudeHue CoJHIA, 3aMep3aHhe BOJOEMOB,
MOpCKHUE Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKHE
SABJICHUS B atMocdepe, IJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noyie 3emiu, apeid IMOoICcoB, POJdb MAarHUTHOTO TOJS JJIsS KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, TIPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHU) (U3UUYECKUX
SIBJICHUH;

OIMMCHIBATh M3yYECHHBIC CBOMCTBA TENI M (PU3UYCCKUE SIBJICHUS, UCTIOIb3YS
busnueckne BEIMYMHBI (TEMIIepaTypa, BHYTPEHHSISI DHEPTHUsl, KOJTHUYECTBO
TEIJIOThI, yJelbHasl TEIUIOEMKOCTh BEIECTBA, YJACIbHAs TEIUIoTa



IUTaBJICHMS], yJeldbHAs TeIJioTa NapooOpa3oBaHUs, VeidbHas TeIioTa
CrOpaHHusl TOIUIMBA, KOX(M(PUIIMEHT TMOJE3HOr0 JACHCTBUS TEIUIOBOM
MAllIMHbI, OTHOCHUTENIbHAS BIIAXKHOCTb BO3JYyXa, JJIEKTPUUYECKUMN 3apsl,
CUJIa TOKA, BJIEKTPUUYECKOE HAIpPSKEHUE, CONPOTHUBIIEHUE IPOBOJIHUKA,
yAeIbHOE  CONpPOTUBIEHUME  BEIIEeCTBa, pabora U MOILIHOCTh
ANEKTPUYECKOr0 TOKA), NPU  ONHUCAHUM [PABWIBHO TPaKTOBAaTh
(bu3HUECKUil CMBICIT MCIONb3yEeMbIX BEITUYNH, 0003HAUCHUS W CIUHUIIBI
bU3UYECKUX BEIUYUH, HAaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE JTAHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTUMU BEJIUYMHAMH, CTPOUTH TpauKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYHH;

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SBJICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO--KUHETUYECKONH TEOpUU
CTpOEHUS BEIlleCTBA, MPUHIHUII CYNEPHO3UIUMU ToJied (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHMs 3apsaaa, 3akoH Oma [ yyacTKa LIeTH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpAaHEHHsS DHEpPrud, TMpPH OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3aIllMChIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSICHATH (PUBUYECKHUE TPOIECChl M CBOMCTBA TEJI, B TOM YHUCIE U B
KOHTEKCTE CUTYAIMl MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIISIThH
MPUYUHHO-CJICICTBEHHBIE CBSI3H, CTPOUTH O0BICHEHUE U3 1—2 JIOrM4ecKux
iaroB ¢ onopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (U3MUECKHUX SBICHUM,
(bu3HUeCcKNX 3aKOHOB WJIU 3aKOHOMEPHOCTEH;

pemiatb pacu€TrHble 3a7adyd B 2—3 JEUCTBUS, HCHOJIB3Yys 3aKOHBI U
dbopmyIbl, CBs3BIBaOIIME (DU3NUECKHME BEIWYMHBI: HAa OCHOBE aHaln3a
YCIOBUSL 3aJladyd 3alHChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JAHHBIX JJIS  peIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI W  (HOpMYyIIHI,
HEoOXOoauMble Il €€ pelleHUs, MPOBOAUTH PACUEThl M CpaBHUBATh
MOJIy4E€HHOE 3HaUeHUE (PU3NIECKOM BEJIMUUHBI C U3BECTHHIMU JIAHHBIMU;
pacro3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXXHO pEHIUTh MpPU OMOIIU
(U3UYECKUX METOJIOB, HWCIOJIb3Yysl OMHCAHUE HCCIEIOBAHUS, BBIACISIThH
MPOBEPSIEMOE  MPEANOJIOKEHUE, OLECHUBATH MPABUWIBHOCTh MOPSJIKA
MIPOBEIEHUS UCCIIEIOBAHUS, AEIATh BEIBOBI,

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3WYECKUX SBICHUU WIH
(bU3UYECKUX CBOMCTB TelN (KAaNWJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHWsl TPH U3IYYEHUH OT LBETa H3Jydaromied (IMOTrIoIIaroieil)
IIOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOJBI OT TEMIIEPATYPbI KUIKOCTU U
wIomaan €€ TIOBEPXHOCTH, JJIEKTPHU3alUs TEI W B3aUMOJECUCTBHUE
AIEKTPUYECKUX 3apsiA0B, B3aUMOJCHUCTBUE IOCTOSHHBIX MAarHHUTOB,



BU3yaJu3allkisl MarHUTHBIX TIOJI€d TMOCTOSIHHBIX MAarHuTOB, JIEUCTBHUS
MarHUTHOrO MOJsI Ha NPOBOJHMK C TOKOM, CBOMCTBa 3JEKTPOMAarHura,
CBOMCTBA 3JEKTPOABUTATENSl MOCTOSHHOIO TOKa): (POpMyIHpOBaTh
IpOBEpsAEMbIE MPEANON0KEHUS, COOMPATh YCTAHOBKY M3 IMPEIIOAKEHHOT O
000py0BaHMs, ONKCHIBATH XOJ1 OMbITA U (DOPMYIUPOBATH BHIBOIBI;
BBIIOJIHATH  IPSIMBIE  W3MEPEHHsT  TEMIEpPaTypbl, OTHOCUTEIbHOU
BJIQXHOCTH BO3/1yXa, CHJIbl TOKAa, HANpPSDKEHUS C HCIOIb30BAaHHEM
aHAJIOrOBBIX MPHUOOPOB M AATYUKOB (PM3MYECKUX BEIUYMH, CPABHUBATH
pE3yNbTaThl U3BMEPEHUN C YUETOM 3aJIaHHON aOCONMIOTHOM MOrPEIIHOCTH;
IPOBOUTDH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3MYECKOI BETUUUHBI OT
IpPYyrod €  HMCHOJb30BaHUEM  MPSAMBIX  M3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJIEHUS] TPOBOAHUKA OT €ro JJIMHBI, IUIOMIAJU TONEPEUHOr0
CEUEHUS U YIEIbHOIO CONPOTUBIICHUS BELIECTBA IPOBOJAHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 MPOBOAHMK, OT HampsyKEHUsT Ha IMPOBOJHUKE,
UCCJIEIOBAaHUE TOCIEAOBATEIbHOIO M  NapaJUINIbHOTO  COEIMHEHHM
IIPOBOJHUKOB): IUIAHUPOBATH HCCIEAOBAHUE, COOMpPATh YCTAHOBKY H
BBIMOJHATh W3MEPEHUs], CleNysl IMPEAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yabTaThl TOJTYYEHHOW 3aBUCUMOCTH B BHJE TaOnMll U IpaduKoB,
JIeNIaTh BBIBOJBI 110 PE3YJIbTATAM UCCIIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE HW3MEpEHUd (PU3NYECKUX BeIUMYMH (yAelbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHUE NPOBOJHUKA, pabora H
MOIITHOCTh 3JIEKTPUUECKOr0 TOKa): IUIAHUPOBATh H3MEPEHHs, COOUpATh
AKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAysl MPEIIOKEHHON MHCTPYKUUHU, U
BBIYMCIIATH 3HAUEHHUE BEJINYUHBI;

co0JII0/1aTh MpaBUJla TEXHUKU OE€30MMaCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM
000OpyTI0BaHUEM;

XapaKTepu30BaTh MPUHIMUMBI JCUCTBUA U3YYCHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX oOmnucaHud (B TOM 4YHUCIE:
CUCTEMa OTOIUIEHUS JIOMOB, TMI'POMETp, MapoBas TypOHWHA, aMIepMeTp,
BOJITMETP, CUETYMK DSJIEKTPUYECKOM DSHEPIHH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpBI, HArPEBATENIbHBIE ANEKTPOIPUOOPHI (IIPUMEPHI), HIEKTPUUECKUE
IPEIOXPAHUTEIH, dJIEKTPOMArHUT, HIEKTPOJABUTaTENb IOCTOSHHOIO TOKA),
UCTIOJIb3Ysl 3HaHHUA O CBOWCTBaxX (M3MUYECKUX SIBICHUI M HEOOXOJUMBbIE
(u3nUecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M H3MEPHUTEIbHbIE
npubopel MO CXEMaM M CXEMAaTU4YHbIM pUCYHKaM  (KMJKOCTHBIN
TEPMOMETpP, TEPMOC, ICHUXPOMETP, TMTPOMETP, JBHUraTellb BHYTPEHHETO
CrOpaHMsi, AJIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMBI JJIEKTPUYECKHX



LENEN ¢ MOCIEA0BATENbHBIM U MapajuieIbHBIM COEAMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX IIETIeH;
OPUBOIUTHL  NpUMEpbl  (HAXoauTh  WHGOpPMAIIMI0O O  MpUMEpax)
MPAKTUUYECKOTO0 MCIOJIb30BaHUS (PU3NUECKUX 3HAHUW B MOBCEIHEBHOMU
KU3HU JJ1s1 oOecriedeHus 0€30MacHOCTH MPU OOpallleHUuu ¢ NMpudopamu U
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHEHUS 370POBbS M COOIOACHUS
HOPM 3KOJIOTUYECKOI0 MOBEJCHUS B OKPYKAIOIIEH CPELE;

OCYHIECTBJISITh MOUCK HHPOpMalui  (PU3UYECKOTO COACpPKAHUS B
HNurepHeTre, Ha OCHOBE HMEIOIIUXCA 3HAHUM U IIYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX ~ MUCTOYHUKOB  BBIJACNATH HMH(POPMAILUIO, KOTOpas
SBJISIETCS POTHBOPEUYNBOMN MITH MOXKET OBITh HEJIOCTOBEPHOI;
MCII0JIb30BaTh MPU BBINMOIHEHUH YYEOHBIX 3aJJaHU HAYyYHO--TIOMYJISPHYIO
IUTEpaTypy (PU3MYECKOro COAEp)KaHUs, CIpPAaBOYHBbIE MaTEpHaIbI,
pecypcebl cetu HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(POPMAITUY U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO371aBaTh COOCTBEHHBIC MHUCHMEHHBIE U KpPATKHUE YCTHBIE COOOIICHUS,
0006mas wHOOpPMALMIO M3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJCp)KaHMs, B TOM YHCJIE IYOJIMYHO TIPENCTABIATh PE3YIbTaThl
MMPOEKTHOM WJIM MCCIIEN0BATEIbCKON NEITENbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOb30BaTh M3YYCHHBIM TOHATHHHBIN ammapatr Kypca (Qu3MKH,
COIIPOBOXJATh BBICTYIUICHUE IIPE3EHTALIUEN;

IpU BBIMOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAaHUN (HUIUUECKUX
MIPOIIECCOB pacHpeAeisiTh OO0SI3aHHOCTH B TPYyINIEe B COOTBETCTBUU C
MOCTABJIEHHBIMM 33/la4aMU, CJICIUTh 3a BBINOJHEHUEM IUIaHA JIEUCTBUHN U
KOPPEKTHUPOBAaTh €ro, aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJA B
JEATENBHOCTD I'PYIIIbI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aNMOJIENCTBUE,
MIPOSIBJISISI TOTOBHOCTD pa3perniaTh KOH(QIUKTHI.

K xoHy o6yuenus B 9 kjacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIONb30BaTh MOHSATHUS: CUCTEMa OTcu€ra, MarTepuajbHas TOYKa,
TPAEKTOPHUS, OTHOCUTEIHHOCTh MEXAaHWYECKOrO JBIKEHUS, Aehopmanus
(ympyrasi, macTudeckasi), TpPEHHE, LIEHTPOCTPEMUTEIHLHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPAOE TEO,
IIEHTP TSDKECTH TBEPIOTO Tella, PAaBHOBECHE, MEXAHHMUECKUE KOJICOAHUsS U
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEeKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTh,
CIEKTPBI UCITYCKAHMSI U TOTJIONICHUS, alib(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHasi SHEPTeTUKA;



pasznuyarh SIBJICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJIMHEHHOE
JBUKEHHE, DPABHOYCKOPEHHOE IMPSMOJIMHENHOE JBUXKEHHE, CBOOOAHOE
NaJICHUE TEJI, PABHOMEPHOE JIBH)KEHHE 10 OKPY’KHOCTH, B3aUMOJIEHCTBUE
T€J, PEAaKTUBHOE JBUKEHHUE, KOJIeOATENbHOE IABWKEHHE (3aTyXalollue U
BBIHYKJIEHHbIE KOJIEOaHUs), PE30OHAHC, BOJHOBOE JBW)XEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEWHOE PacHpOCTPAaHEHUE, OTPAKEHUE WU TNPEITOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, pas3yioKeHUe 0eIoro cBera B
CHEKTp M CJOXEHUE CHEKTpPaJIbHBIX IIBETOB, JUCHEPCHUs CBETAa,
€CTECTBEHHAsl PaJMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEHYATOrO CIIEKTpa
W3JIyYEHHs) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHUE;

pacno3HaBaTh MPOSBICHHE HW3YYEHHBIX (PU3MYECKUX SIBJIEHUU B
OKpy’)XawllleM Mupe (B TOM uucie (PU3MUECKHE SBJICHUS B MPUPOJE:
NPUIUBBL U OTJIUBBIL, IBHXKEHHUE Tu1aHeT COJTHEUHOM CUCTEMBbI, PEaKTUBHOE
JBWKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEMCMUYECKHME BOJIHBI, I[yHAMH, 3X0, IBETa Tel,
ONTUYECKHUE SIBJICHUS B NPHUPOJE, OMOIIOrMYECKOE NEHCTBUE BUAMMOTIO,
yIbTPapHOIETOBOIO U PEHTICHOBCKOI'O M3JIyY€HHUH, €CTECTBEHHBIN
pPaANOAKTUBHBIN (POH, KOCMHYECKHE JIyYd, PaJUOAKTUBHOE H3IIyYEHUE
NPUPOAHBIX MMHEpAJOB, JEHCTBUE pAJMOAKTUBHBIX W3JIYYEHUH Ha
OpraHu3M YeJIOBEKa), IPHU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
yueOHYI0, BBIIENATh CYHIECTBEHHBbIE CBOMCTBA (NIPU3HAKU) (PU3NYECKUX
SIBIICHUI;

OIKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCTOIb3Ys
¢usnyeckue BEIUYMHBI (CpeqHssi U MIHOBEHHAs CKOPOCTh Tela IpHU
HEPABHOMEPHOM JIBJKEHHH, YCKOPEHHE, MEpEMELIEHUE, IyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHMS, CWIa YINPYrOCTH, CWJIA TSKECTH, YCKOpPEHUE
CBOOOJHOrO TMAaJeHusi, BeC Tela, HUMIOYJIbC Tela, HWMILYJIbC CHUJIbIL,
MeXaHu4yeckass pabdoTa M MOIIHOCTb, INOTEHUUAJIbHAas HHEPrusl Tena,
MOJHATOIO0 HAaJl MOBEPXHOCTHIO 3€MJIM, NOTEHLMAJIbHASI 3HEPIUsl CKATOU
NPYXUHBI, KUHETHYECKAas HHEprus, IOJHAs MEXaHM4YecKas JHEeprus,
NEPUOJ U YacToTa KoueOaHui, JUIMHA BOJIHBI, IPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeIb MPETOMIICHUS CPENbl), P OMMCAHUU
NPaBUJIBHO TPAKTOBATh (U3MYECKUN CMBICT HUCHOIb3YEMBIX BEIUYHH,
0003HAaYeHUs1 U €IWHULBI (PU3NUYECKUX BEIUYMH, HAXOIUTH (HOPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEJIMYUHY C JIPYTUMU BEIUYHMHAMU,
CTPOUTH IrpapUKHU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJINYMH;
XapaKkTepu30BaTh CBOMICTBa Tel, (PU3MUECKHE SBICHHUS U MPOLIECCHI,
UCIOJIb3Ysl 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOI'O TATOTECHMS,



NPUHIUIT CYMEPHO3UIMH CHUJI, TMPUHIUI OTHOCHTEIbHOCTH [ ammies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUs HMMITYJbCa, 3aKOHBl OTPaKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHbI COXPaHEHMsI 3apsSA0BOI0 U MacCOBOT'O YHCEN
OpU SJACPHBIX PEAKIHIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA ¥ 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKHE MPOIECCHl M CBOWCTBAa TEl, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyaIHi MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISABIIATD
NPUYUHHO--CIICACTBEHHBIE  CBSI3U, CTPOUTH  OOBsCHEHWE u3 2-3
JIOTUYECKHX IIAaroB C OMOpOi Ha 2—3 M3YyUEHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUH, PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacy€rHble 3amayd  (OmUparonMecs Ha Ccuctemy w3 2-3
ypaBHEHUI), UCTOIb3Ysl 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (PU3UUECKUE
BEIMUMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 3a/Jayd 3alMChIBaTh KpPAaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOLINE WIM M30BITOUYHBIE JaHHbIE, BBIOUpPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOIUMBIE JIJISl PEHICHUs, TPOBOAUTH PACUETHI U
OLIEHUBATh PEATUCTUYHOCTh TOJYYECHHOTO 3HAaueHUs (HU3HUecKoi
BEJIMYMHBL;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh MPH [OMOIIU
($u3NYECKUX METOJIOB, HCIIONBb3YysS OMNHCAHHUE HCCIIECOBAHMS, BBIICTSATH
IpoBepsieMOe  TPEANOIOKEHUE, OICHUBATh MPABWIBHOCTh MOPSIKA
IOPOBEJCHUSI  HCCIEAOBAaHUA, JeNaTh BbIBOJbI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOANUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUA WIH
(bu3nueckux CBOMCTB Tenl (M3yyeHue BTOporo 3akoHa HbroToHa, 3akoHa
COXpaHEHUSl HPHEPruM, 3aBUCHUMOCTh Ilepruoja KojeOaHuM MpYKMHHOIO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/Ibl MAJIBIX KOJIEOaHUM, PSIMOIMHEHHOE pacCIpOCTpaHEHUE CBETA,
pas3ioxeHne Oeoro cBera B CIEKTP, U3YYCHHUE CBOWCTB M300pakeHUS B
IUIOCKOM 3€pKajie U CBOWCTB H300pa)k€HMsI IpeaMeTa B coOuparomien
JUH3Ee, HAOIIOJEHHE CIUIOMIHBIX W JIMHEHUYaThIX CHEKTPOB H3ITYUYCHHS):
CaMOCTOSITEJIbHO ~ COOMpaTh  YCTAHOBKY W3 M30BITOYHOrO Habopa
0o0Opyl0OBaHUs, ONMCBHIBaTH XOJA  ONbITA U  €ro  pe3yJbTaThl,
(GbopMyIUpOBaTh BHIBOJIBI;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX W3MEPEHUH, onpeaenss
CpeoHee 3HAuYeHHe U3MEpAEMON BEJIWYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomieii JMH3bI), OOOCHOBBIBATH BHIOOP crHoco0a HM3MEPEHUS
(M3MEpUTENBHOTO MPUOOpPA);

OPOBOANUTH HCCIENOBAaHUE 3aBUCHUMOCTEH (U3MYECKHUX BEIMYMH C
UCTIOJIb30BAaHUEM TIPSMBIX HW3MEpPEHUH (3aBUCUMOCTH MYTH OT BPEMEHU



IIPY PaBHOYCKOPEHHOM JIBIDKCHHHM O€3 HadaJdbHOW CKOPOCTH, MEpHUOia
KoJICOAaHWI MaTeMaTHYEeCKOr0 MasSTHUKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTpa)X€HUs CBETa OT yria MaJeHus W yria MpeloMJIeHUs OT yria
NaJeHus): IUIAaHUPOBATh HCCIIEOBAaHUE, CAMOCTOATEIBHO COOMpAaTh
YCTaHOBKY, (HKCHpOBaTh pe3yJbTaThl IMOTYYCHHOW 3aBUCUMOCTH
bu3nueckux BEIUMYMH B BHUJAE TAOIUIl M TpaduKOB, JelaTh BBHIBOABI 1O
pe3yJbTaTaM HCCIICIOBaHUS;

MPOBOJUTh KOCBEHHBIC W3MEPCHHsS (U3NYECKHX BEIWYUH (CPEIHSS
CKOpPOCTh M YCKOPEHHE Tejla TpU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOpEHHE CBOOOJHOTO TMaJieHUs, XECTKOCTh MPY>KUHBI, KOADPUITMEHT
TPEHUS CKOJBKEHHUS, MEXaHWdeckas paboTa W MOIIHOCTh, 4YacTOTa M
nepuoy; KoJeOaHWi MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHHUKOB,
ONTHYECKas CHWjia COOMparolmell JIMH3BI, pPaJuOaKTUBHBIN  (OH):
TUTAHUPOBATh HM3MEPEHUs, COOMpaTh 3KCICPUMEHTAIBHYIO YCTaHOBKY H
BBITIOJTHATHh U3MEPEHUs, CIEAYs MPEMIOKECHHOW MHCTPYKIIMH, BHIYUCISATH
3HAYEHWE BEIMYMHBI M aHATM3UPOBATH TOJYICHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TIOTPEITHOCTH U3MEPEHHIA,

coOII0IaTh TIpaBMiIa TEXHUKU O€30MaCHOCTH MpU padboTe ¢ 1abopaTOpHBIM
000py/I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UYCCKUX MOJEIICH:
MaTepuaibHas TOUYKA, aOCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUTAHETapHas MOJENb aToMa, HYKJIOHHas
MOJIETb AaTOMHOTO SPa;

XapaKTepU30BaTh TMPHUHIMINBI  JACHCTBUSA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOH Ha WX OMHCAaHUA (B TOM 4YHCIE:
CIIUIOMETpP, JATYUKW TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, paKeTa,
9XOJOT, OYKH, TEpPUCKOM, (OToammapar, ONTHYECKHE CBETOBO/IHI,
CIIEKTPOCKOT, JO03UMETp, Kamepa BWIbCOHA), HWCIONB3ysd 3HAHUSA O
CBOMCTBaX (PHM3MYECKUX SIBICHHA W HEOOXOMUMbIE (U3HUECKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH WU3YUCHHBIX TEXHHUYECCKUX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOIECCOB
NpHU PEIICHUU Yy4eOHO--TIPAKTUYCCKUX 3a/lad, ONTHYECKHE CXEMBI s
MOCTPOCHUS N300PKEHUN B IJIOCKOM 3€pKajie M COOMPATOIIEH JINH3E;
NPUBOMUTH  TpUMEpHl  (HAXoauTh  WHGOPMAIIMI0O O  MpUMEpax)
NPAaKTHYECKOTO HUCIOIb30BaHUsl (DM3MUECKUX 3HAHWUU B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHust 0€30MacHOCTH MpU oOparieHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOWUCTBAMH, COXPAHECHHsS 370POBBSI W COOJIOACHUS
HOPM DKOJIOTHYECKOTO MOBEACHUS B OKPYKAIOIIEH cpere;



OCYIIECTBIATh TOWUCK WHPOpMaKu (QU3UIECKOTO COACPKAHHS B
WNuTepHeTe, caMOCTOSTEIHHO (GOPMYIIHUPYSI MOUCKOBBIN 3aMpOC, HAXOIUTh
IyTU ONpeAeNeHUs] JOCTOBEPHOCTH MOMyYeHHOM MH(OpMALMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTOJTHUTENbHBIX UCTOYHUKOB;

UCTIOJIb30BaTh MPH BHITIOJTHEHUH YUE€OHBIX 3a/laHUN HAy4YHO--TIONMYJISPHYIO
auTepaTypy  (pU3MUEecCKoro coaepiKaHus, CIpPaBOYHbIE  MaTepHaIbl,
pecypcbl cetu HTepHeET, BlafeTh NpUEMamMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpMAllMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOrO COAEpIKAHMS,
nyOIMYHO TPECTABIATh PE3yJIbTaThl IPOEKTHOM MM UCCIEI0BATEIbCKON
JESITENbHOCTH, TPH 3TOM TPAaMOTHO  HCIONB30BaTh  HM3yYEHHBIN
NOHSATUIHBIN anmapaT H3y4yaeMmoro pasnena (U3MKU U CONPOBOXKAATH
BBICTYIUICHHE TMpE3eHTaled ¢ y4€ToM O0COOEHHOCTEH ayauTOpuH
CBEPCTHHUKOB.



TEMATUYECKOE INTAHUPOBAHUE

7 KIIACC
KosnyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasubie  IlpakTnueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
Pasnea 1. ®u3nka u e€ posib B NO3HAHUH OKPYKAKOLIEr0 MHPa
bu6nuorexa [IOK
1.1 ) - 2 0 1
M3HKa © Hayka O HpHpoae https://m.edso0o.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
MBHACCKHE BEMIHAMHBL 0 https://m.edso00.ru/7f416194
bubmuorexa [IOK
1.3 E i 2 0 0
CTECTBEHHOHAYYHBIA METO]] TIO3HAHUS https://m.edsoo.ru/7fA16194
Hroro no pazueny 6
Pa3nen 2. [lepBoHayaibHble CBEI€HHS O CTPOEHUH BelleCTBA
bubmuorexa [IOK
21 CTpoenne peuiecTsa ! 0 1 https://m.edso0.ru/7f416194
29 JIBr>KeHUE M B3aUMOJICMCTBUE YaCTHI] 5 0 0 bubmuorexa [IOK
' BEIECTBA https://m.edso00.ru/7f416194
bubmuorexa [IOK
2.3 ArperaTHbIe COCTOSIHUSI BEIIECTBA 2 1 1 httos://m.edsoo.ru/7f416194
Htoro mo pazneny 5
Pa3nen 3. J/IBu:xeHMe U B3aUMOoOeiicTBHE TeJl
bu6mmoreka [IOK
A M 1
3 CXAHITICCROC ABHICHAC 3 0 https://m.edso0.ru/7f416194
3.2 Wuepnusi, macca, I0THOCTh 4 0 2 bu6nuorexa LIOK



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
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 . https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 1 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > 0 https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 0 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 5 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bu6mmoreka [IOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > 0 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 0 https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB u TeM undposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3nen 1. TenoBble siBi1eHus
. bu6mmoreka [JOK
1.1 CrtpoeHue u CBOWCTBA BEIIECTBA 7 1 0 httos://m.edsoo.ru/7fA181ce
but6mmoreka [JOK
12 Tenmosste mponeccot 21 1 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Pa3nen 2. DilekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DnexTpuueckue 3apsaabl. 3apsLKEHHBIE Tela bubmmorexa [IOK
2.1 . 7 1 0
U UX B3aNMOJENCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuotexa [JOK
2.2 [TocTosIHHBIN NEKTPUUYECKUI TOK 21 1 6 htts://m.edsoo.ru/7f4181ce
bub6moreka [IOK
2. M 1 1
3 ATHITHBIC ABICHI 6 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 IJIeKTPOMATHHTHAs MH/IYKIHA 3 0 0 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 11



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

KoauuecTBo yacoB DJIeKTPOHHbIE
HaunmeHoBaHue pa3/iesioB U TeM ungpoBbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NMporpaMMmbl Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTbI
pecypchbl
Pa3jnen 1. Mexanuveckne siBJeHUSA
11 MexaHn4eCcKOe ABUKCHUE U CIIOCOOBI €ro 10 1 5 bubmuotexa [JOK
' OIMCAHUS https://m.edso0.ru/7f41a4a6
but6mmoreka [IOK
1.2 B 7 20 1 2
SAMMOACHCTBHE TeT https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.3 3 10 1 1
AKOHEI COXpACHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznen 2. Mexannveckue Kojae0aHusl M BOJHBI
but6mmoreka [IOK
2.1 M 0 7 0 2
CXAHHHCCKHC KOMCOAHIA https://m.edsoo.ru/7f41a4a6
bub6moreka [IOK
2.2 M .3 8 1 0
CRAHHACCIHE BOJHHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3jnen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHUTHOE MOJIE U bu6mmoreka [IOK
3.1 6 1 1
3JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 6
Pa3znen 4. CBeToBbIE ABJIEHHSI
4.1 3aKOHBI PacIPOCTPAHEHHS CBETA 6 0 0 bubmuorexa LIOK



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

but6mmoreka [IOK
4.2 JIMH3BI U oNTUYECKUE TPUOOPHI 6 2 https://m.edsoo.ru/7f41a4a6
Bbub6mmoreka [IOK
4.3 Pasnoxxenue 6eoro cBeTa B CIIEKTP 3 0 httos://m.edsoo.ru/7fA1ada6
Htoro no pazneny 15
Pa3nea 5. KBaHToBbIe SIBJIeHUS
Bbu6mmoreka [JOK
51 Hcnyckanue u MorioneHue CBeTa arToMoM 4 1 htts://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
52 CTpocHie aToMHOro sfpa 6 0 https://m.edsoo0.ru/7f41a4a6
but6mmoreka [IOK
) s 7 2
5.3 JepHBIC PEaKIINU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. [loBTOpuTEIbHO-00001IAOINIT MOYJIb
6.1 [ToBTOpeHME 1 0000IIEHNE CONCPIKAHUS 9 0 but6mmoreka [JOK
' Kypca ¢pusuku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 13



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




HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Koan4yecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposBbie

Tema ypoka Kontpoabnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi  o0pa3zoBaTejbHbIE

padoTsI padoThbI
pecypchbl

®dusnka — HayKa o0 IPUPOJIE. 0 0

2 MeTo bl Hay4HOTO TO3HAHUS 1 0 0

3 Ou3nyecKue BeJIUYNHbI, UX €AUHHIIBI 1 0 0
Y IpUOOPHI TSI N3MEPEHUS
N3mepenue GpU3nuecKoil BETUYHHBI.

4 JlaGopatopHas pabora "HU3mepenue 1 0 1
o0bemMa JKUJIKOCTH U TBEpAoro tena'

Hccnenosanue 3aBUCHMOCTH OJHOU
(hu3HUECKON BEIIMYUHBI OT APYTOM.

5 JlaGopatopHas pabora " 1 0 1 bubnnorexa [IOK
HccnenoBanue 3aBUCUMOCTH ITyTH https://m.edsoo.ru/ff09f72a
PaBHOMEPHO JIBHXKYIIETOCS Tesa OT
BpEMEHHU JIBU)KEHUs Tena"

O6o6mmaromuil ypok mo teme "o

6 n3ydaet ¢pusuka". KontponbHas 1 1 0
pabota
Monekyna — Menpyaiiias yactuua bub6nmoreka [IOK

7 1 0 0
BEIIECTB. https://m.edsoo.ru/ff09fe0a
JlaGopaTopHas pabora 1o

bu6nunorexa [IOK
8 OTIPEICTICHUIO PAa3MEPOB MaJIbIX TEI 1 0 1

METOOM PSIIOB

https://m.edsoo.ru/ff0a013e



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

JBmxenue yactuil BemiectBa. CBia3b
CKOPOCTH JIBMKCHHSI YACTHII C

o TeMIlepaTypoi. bpoyHoBCckoe
nsmwkenue. Auddysus
10 BsaumopeiicTBue yacTull BemecTna
B3anMocBs3b MeX1y CBOWCTBAMHU
BEIIIECTB B PA3HBIX arperaTHbIX
11 COCTOSIHHSIX U UX AaTOMHO bubmuoreka [IOK
MOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo0.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIbI
O06006mmarmuil ypok 1mo Teme:
12 "Crpoenue BeIJ_I};I():TBa". KonTponbHas brbmorexa LIOK
https://m.edsoo.ru/ff0a05c6
pabora
Mexannueckoe IBUKEHUE.
13 PaBHOMEpHOE 1 HEpAaBHOMEPHOE bubamorexa [HOK
https://m.edsoo.ru/ff0a079c
JBUYKEHUE
bubnuoreka [IOK
14 Cropocts https://m.edsoo.ru/ff0a0ae4
15 I'paduueckoe npeacrapnenue bubmmorexa LIOK
JIBU>KEHUS https://m.edsoo.ru/ff0a0c10
CpenHsiss CKOpoCTh IpU
16 HSpaBHOMeprOM I[BI/II))KCHI/II/I. Pacuér bubmorexa OK
https://m.edsoo.ru/ffOa0fee
MyTU U BPEMEHH JIBUKCHHUS
17 SIBneHue nHepUUU. 3aKOH UHEPLIUU
18 B3aumopeicTBue TeN KaKk MpuYMHa bu6mmoreka [IOK
U3MEHEHUS CKOPOCTH IBUKEHUS TEN https://m.edsoo.ru/ff0al23c
19 Macca kak Mepa HHEPTHOCTHU TeJa.
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JlabopaTopHas pabota "M3MmepeHue
Macchl T€Jla Ha pplYaKHbIX Becax"

IImorHOCTE BemectBa. CBs3b

20 TJIOTHOCTHU C KOJIMYECTBOM MOJIEKYI B
eanHuIe 00bEMa BellecTBa
JlabopaTopHas pabota "Onpenenenue
21 IUIOTHOCTHY TBEPJIOTO TeNa C bubnnoreka [IOK
IOMOIIBIO BECOB U U3MEPUTEITBHOTO https://m.edsoo.ru/ff0al778
uuauHapa"
29 Pemenue 3agau. Pacuet Maccel u bubmuorexa [IOK
o0beMa Tena 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a1502
23 Cuna xak xapakTepUCTHKa bubnuorexa [IOK
B3aMMO/JICVCTBUS TEIl https://m.edsoo.ru/ff0al8cc
24 SIBneHue TATOTEHMS U CUJIA TSKECTH. bubnmoreka [JOK
Cwuta TsKeCTH Ha APYTrHX IUIaHeTax https://m.edsoo.ru/ff0al778
bubmuorexa [IOK
25 Cua ynpyrocth  akon I'yka https://m.edsoo.ru/ff0ala70
26 Cuinbl ynpyroctu. Bec Tena.
HesecomocTh
JlaGopatopHas paboTa
27 "Fpa;[)ynpcr))Bapr)e IPYXHUHBI U bubmmorera LOK
" https://m.edsoo.ru/ff0alb9c
W3MEpEeHUe CUII ITMHAMOMETPOM
CrnosxeHue cuil, HapaBJICHHBIX 110
28 OJIHOM TIpsiMoii. PaBHOACHCTBYIOIIAS bubmmorexa HOK
https://m.edsoo.ru/ff0alcc8
CUII
29 Cuna tpenus. TpeHue cKoIbKeHUs U
TPEHHE TTOKOSI
30 JlaboparopHas padota "M3yuenune bubnmorexa [JOK



https://m.edsoo.ru/ff0a1778
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CHWJIBI TPEHUS CKOJIBKEHUS TIPU
JBIDKEHUU OpycKa 1Mo

TOPU30HTAILHOM ITOBEPXHOCTHU
"TpeHne B IpUpoOJIe U TEXHUKE

https://m.edsoo.ru/ff0alde0

O060061manmui ypok 1o Teme:

31 .
"J|BMKeHHE B B3aUMOAeHCcTBHE Tea"
KonTponbhas pabora no teme: bub6mmorexa [LIOK
32 .
"JIBM>KEHUE U B3aUMOJIeHCcTBHE Ten" https://m.edsoo.ru/ff0a20a6
bu6nunorexa LIOK
33 Hlapietine https://m.edsoo.ru/ff0a2376
CrniocoObl yMEHBILIEHUS U YBETUYECHUS
34 nasienwus. JlaboparopHas pabota bubnnoreka [IOK
"U3mepenue gaBiaeHus: TBEPAOro Tea https://m.edsoo.ru/ff0a25b0
Ha onopy"
bu6mmoreka [IOK
35
Alapneriie rasa https://m.eds00.ru/ff0a2718
bubnuorexa [IOK
36 ITu
COMATIHCCINE MAtHIHpT https://m.edsoo.ru/ff0a2826
bu6nuorexa [IOK
37 3 IT
arom Hacka https://m.edsoo.ru/ff0a2970
38 JlaBiieHre BHYTPH KHJIKOCTH bubamorexa [IOK
yIp A https://m.edsoo.ru/ff0a3136
3aBUCHMOCTD JaBJICHUS KUIKOCTH OT
39 rI1yOuHBI OrpykeHus. Pemenue
3a/1a4
Coob1maromnuecs: CoCy/bl.
40 Konrponsnas padota "laBnenue bubamorera LOK

TBEPJBIX TEJN, KUIKOCTEN U ra3oB"

https://m.edsoo.ru/ff0a2b5a
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Bec Boznyxa u atmocdepHoe

41 apieHue. [ IpUumMHEI CyIecTBOBaHUS bubmmorexa [OK
A . P i https://m.edsoo.ru/ff0a2b5a
BO3IYIITHOW 000JIOYKH 3eMITH
42 Omneit Toppuuennu. M3mepenue bubmuorexka [IOK
aTMOC(EpPHOTO JTaBJICHHS https://m.edsoo.ru/ff0a2da8
43 [IpuGops! 115 U3MepeHust bubmmorexa LIOK
aTMoc(hepHOTro JaBICHUS https://m.edsoo.ru/ff0a2fc4
44 I'mppaBanyeckre MeXaHU3MEBI bubmorexa LHOK
AP https://m.edsoo.ru/ff0a2fc4
JleiicTBue KUIKOCTH U T'a3a Ha
45 MOTPY>KEHHOE B HUX TEJIO. 3aKOH
Apxumena
BrITankuparomas (apXxuMeaoBa) cua.
46 OKcIe I/IMeHTaJILH(ol; ompe enezme bubmorexa LHOK
p . peA https://m.edsoo.ru/ff0a3276
BBITAJIKABAOIICH CHITBI
JlaboparopHas paboTa 1mo
HCCIIEOBAaHUIO 3aBUCHUMOCTH
47 BBITAJIKUBAIOIICH CHJIBI OT 00beMa bubmorexa LHOK
]UH https://m.edsoo.ru/ff0a33fc
MOTPY>KCHHOM YacTH Tena, OT
IJIOTHOCTH YKHIKOCTH
48 Pemenue 3aga4 no reme bubmuorexa [JOK
"Apxumenona cuna" https://m.edsoo.ru/ff0a3514
JlaGopaTopHasi pabota
49 "DKcIepUMEHTAJILHOE UCCIICIOBAHNE bubmorexa [JOK
Iu) " https://m.edsoo.ru/ff0a3a96
YCIIOBUH IJIaBaHUS TEIl
50 VcaoBus niaBaHus Tell. Pemenue
3a1a4
51 [TnaBanue cymoB. Bo3ayxormiaBanue. bubmuorexa [IOK
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HccnenoBanne MOpCKUX ITyOUH.
[ToxopeHnue ropHbIX BEPILIUH

https://m.edsoo.ru/ff0a3654

Obo0bmaromuii ypox 1o Teme

52 "JlaBneHue TBEPABIX TEJI, KUAKOCTEH
U razon"
KonTponbhas pabora o Teme
53 "JlaBaeHUE TBEPABIX TEII, KUIKOCTCH bubmorexa IOK
| P ’ https://m.edsoo.ru/ff0a3f82
Y Ta30B
bu6nunorexa LIOK
54 Mexanunyeckas pabota
P https://m.edsoo.ru/ff0a3f82

55 MomHoCcTh

56 Kunernyeckas 1 moTeHIIMATbHAS
SHEPrus

57 [IpeBpamienue ofHOrO BUIa bubnmoreka [JOK
MEXaHWYECKOW SHEPTHUH B IPYrou https://m.edsoo.ru/ff0a478e
3aKOH COXpaHEHUS U U3MEHEHUS bubnmorexa [IOK

58
JHEPIUU B MEXAHUKE https://m.edsoo.ru/ff0a48a6
DHeprus IBUXKYIIEHCS BOIbI U BETPA.

59 [ToBTOpEeHME M 0000IIEHNE TEMBI
PaboTa, MOIITHOCTB, SHEPTHS
[IpocTeie MEXaHU3MBI: pbIYar, OJIOK,

60 HaKJIOHHAS IJIOCKOCTh. [IpaBuiio bubmorexa LIOK

P https://m.edsoo.ru/ff0a4c48
paBHOBecHs pbuara. MOMEHT CHJIbI
Pergaru B OBITY, MPUPOJIC M TEXHUKE.

61 Prluaru B Tene yenoBeka. bubnuorexa [JOK
JlaboparopHas pabota "BeisicHeHHe https://m.edsoo.ru/ff0a4252
yCJIOBUM paBHOBecCHUs pbryara'

62 broku. [Ipumenenne npaBuia bubmuoreka [IOK
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paBHOBeCHs pbluara K 0JIOKy

https://m.edsoo.ru/ff0a4360

63

«30JI0TO€ TPABUIIO» MEXAHUKHU

64

KII/] npocThIX MEXaHU3MOB.
JlaGopatopHas pabora Omnpenenenue
KII mpocThiX MeXaHU3MOB."

65

KonTponbhas pabora o teme
"MexaHnuyeckasi paboTa, MOITHOCTb,
MPOCTHIE MEXAaHU3MBI"

bu6mmoreka LIOK
https://m.edsoo.ru/ff0a4eeb

66

[ToBTOpEeHME M 000OIICHNE

conep)aHus Kypca pusuku 7 Kiacca.

Tewmsl "PaBHOMEpHOE ABMKEHUE.
[InotHoCcTh BeniecTBa. Cuiibl B
npupone”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

67

[ToBTOpEeHME M 000OIICHNE

coJiep>kaHus Kypca Gu3uku 7 Kiacca.

Tems! "JlaBnenue TBEPABIX TEJl,
JKUaKocTel u razos, [InaBanue ten"

68

[ToBTOpEeHME M 000OIICHNE

conepxaHus Kypca pusuku 7 Kiacca.

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

68

12
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8 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero U3y4YeHHsi  oOpa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
bu6mmoreka [IOK
1 IT 1
OBTOpEfie MaTepiana 7 kracca 0 0 https://m edso0.ru/ff0a5256
2 [ToBTOpeHmMe MaTepuana 7 Kiacca 1 0 0
OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
3 KHHETHYECKON TEOPUHU CTPOCHUS 1 0 0 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a540e
BEIIECTBA
4 Mopaenu TBEpIOro, JKUAKOTO U 1 0 0
ra3000pa3HOro COCTOSTHUM BEIIeCTBa
5 Kpucrannuueckue u amopdHbie 1 0 0 bubnmoreka [JOK
TBEPABIC TEJIA https://m.edsoo.ru/ff0a5800
6 TemnnoBoe paclIUpPEeHNE U CIKATHUE. 1 0 0 bubnmoreka [IOK
KanumnsipHele ABieHuUs. https://m.edsoo.ru/ff0a5530
O060061manmui ypok 1mo Teme
"CTpoeHue 1 CBOMCTBA BeliecTa" bubnnoreka [JOK
7 1 1 0
TectupoBanue no teme "CtpoeHue u https://m.edsoo.ru/ff0a5a26
CBOMCTBa BellecTBa"
8 Temneparypa. BHyTpeHHsis sHeprus 1 0 0
CriocoObl H3MEHEHHSI BHYTPEHHEN bubnmnoreka [JOK
9 1 0 0
SHEPIUun https://m.edsoo.ru/ff0a5c60
bu6nuorexa LIOK
10 B 1 0 0
HABL TEIUIoepEnatn https://m.edsoo.ru/ff0a6412
11 Tennonepenaya B IpupoIe U TEXHUKE 1 0 0 bubnuorexa [IOK
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KonnuectBo TEeIoThL. Y nenbpHas

https://m.edsoo.ru/ff0a65c0
bubnuoreka [IOK

12
TEIJIOEMKOCTh BEIIIECTBA https://m.edsoo.ru/ff0a7088
JlabopartopHnas pabota "HcciaenoBanue
13 I/I3MCIE€HI/II})I co Bp E€MEHEM TeMIIePaTyphl bubmorexa LOK
. P " PALYP https://m.edsoo.ru/ff0a6a98
OCTBIBAIOIICH BOJIBI
TermooOmen. JlabopaTtopHas padora
14 "CpaBHEHUE KOJIMYECTB TEIJIOTHI IPU
CMEIIMBAHUU BOJBI pa3HON
Temmneparypsl "
VYpaBHeHUE TEIJIOBOTO OaiaHca.
15 Jlaboparopnas padota "OnpencieHue bubmorexa LIOK
P vp P ) P | https://m.edsoo.ru/ff0a6bb0
YAETHHOU TEIUIOEMKOCTH BEIIECTBA
bubnuoreka [IOK
16 Pemenue 3agau mo reme "Termmooomen"
8 https://m.edsoo.ru/ff0a7b5a
17 [InaBiienne u oTBEpACBaHUE bubnnoreka [JOK
KPUCTAJUIMYECKUX BELIECTB https://m.edsoo.ru/ff0a71d2
VenbHas TEII0Ta IJIaBICHHS.
Pemrenue 3agaug mo teme "Pacuer
18 KOJIMYECTBA TCILUIOTHI, MOIJIOMAEMOI0 bubmmorexa LIOK
’ . https://m.edsoo.ru/ff0a72fe
MIPY TJIABJICHUH U BBIJICISIEMOTO TIPU
oTBepeBaHUN"
19 [TapooOpa3oBaHue U KOHICHCAIIHS. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
bubmuorexa [IOK
20 Brnaxxnocts Bo3myxa
AYx https://m.edsoo.ru/ff0a786¢
21 N3mepenue BIa)KHOCTH BO3yXa. bubnnoreka [IOK

Jlaboparopnas pabota "Onpenenenue

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

OTHOCHUTEJIHLHOM BIIa’)KHOCTU BO3yXa"

22

Kunenwne. Y aensHas Temiora
napooOpazoBaHus

23

Pertennie 3agau mo reMme "M3smenenue
arperaTHbIX COCTOSIHMI BemecTna'

24

DHeprus TOIUIUBA. Y IeTbHas TEII0Ta
CropaHus

bubmuorexa [IOK
https://m.edsoo.ru/ff0a7c7c

25

[TpuHIUIIBEI paOOTHI TEMIOBBIX
npurateneii. KII TemmoBoro
JIBUTATEIIS

26

Pemenue 3anau 1o Teme "TemioBnie
sieHus". Bunbl Teruonepenauu,
KOJIMYECTBO TEIUIOTHI, N3MEHEHHUE
arperaTHbIX COCTOSTHUI BEIIECTRBA,
BJIAJKHOCTH BO31yXa"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a83f2

27

Pemenue 3anau 1o Teme "TermioBnie
saBieHus". Bunbl Teronepenauu,
KOJIMYECTBO TEIUIOTHI, N3MEHEHHUE
arperaTHBIX COCTOSTHUI BEIIECTRA,
BIIQYKHOCTH BO3ayxa"

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

28

Konrponsnas pabota o teme
"TeruioBrle ABIcHUA"

29

DnekTpusanus teil. B3anmoneictue
3ap;1>1<eHme TCJI.

30

DneKTpOCKOoI

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a87e4

31

DIIEKTPUYECKOE TI0JIE.

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a8a0a
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Hocurenn OJICKTPHUYCCKUX 3apsa0B.

32 3aKOH COXpaHEHHS AIIEKTPHIECKOTO
3apsiaa
bu6nunorexa LIOK
33 Ctpoenue aTtoma
p https://m.edsoo.ru/ff0a8ef6
34 [IpoBOIHUKY U OAUDIIEKTPUKA bubnnorexa HOK
POBOA A s https://m.edsoo.ru/ff0a90cc
Onektpuyeckuit Tok. cTounnku
35 3IIEKTPUUYECKOr0 TOKA. TeCTUpOBaHUE Bubmaorexa ITOK
P | ' P https://m.edsoo.ru/ff0a95a4
o TeMe "DIEeKTPUIECKHE SIBICHUS
DeKTprUecKas Ielb U € COCTaBHbBIC
36 yactu. [IpaBuia TeXHUKHA O0€30IIaCHOCTH bubmorexa IOK
P https://m.edsoo.ru/ff0a96b2
pu paboTe C INEKTPUUECKUMU TETISIMU
DJIEKTPUYECKUIN TOK B METalIax.
37 JIeficTBUS SJEKTPUIECKOTO TOKA.
Hanpasnenue Toka.
bubnuorexa [IOK
38 Cuia Toka. EMUHUIBEI CUIIBI TOKA.
A H https://m.edsoo.ru/ff0a9838
Amnepmetp. 3mepeHure cuiibl TOKA.
39 Jlaboparopnas padota «CoOopka
BJIEKTPUYECKOM LEMH U U3MEPEHUE
CHWJIBI TOKA B €€ pa3IMYHBIX Y4aCcTKaX)»
DiekTpuuecKoe HanpsikeHne EauHuIb
40 HanpspkeHus. BoistMmerp. U3Mmepenue Bubmorexa ITOK
p ) p- p https://m.edsoo.ru/ff0a8bd6
HaIPSDKCHUS.
JlaGoparopHas padora «3mMepeHnue
PaTOPHai b P bubmuorexa [IOK
41 HAMPSDKEHUS HA Pa3IMYHBIX Y4acTKax

3HeKTpPI‘IeCKOI>'I OCIIN»

https://m.edsoo.ru/ff0a9%e14
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BHCKTpI/ILIeCKOC COIIPOTUBJICHHUE

42 MIPOBOIHUKOB. EqMHUIIE bubmorexa [JOK
POBOI - BAMHATL https://m.edsoo.ru/ff0aa738
CONPOTHUBIICHUS.
3aBHCHMOCTH CHJIBI TOKA OT
43 HanpspkeHus. 3akoH Oma 11 yJacTka bubmorexa [IOK
p ’ JUBL YA https://m.edsoo.ru/ff0aa738
LIETIH.
44 Pacuér conpoTuBieHus NpOBOJIHUKOB. bub6mmorexa [LIOK
VY enpHOe CONPOTUBIICHHUE. https://m.edsoo.ru/ff0aad4a
Peocratsl. .JlaGopaTopHas pabora
45 «PerynupoBaHue CUJIbI TOKA bubmorexa HOK
ymp https://m.edsoo.ru/ff0aa04e
peocTaToM»
JlaGopatopHnas pabora «Onpenenenue
46 COTPOTUBIIEHUS IPOBOIHUKA MIPU
MTOMOIIIM BOJIBTMETPA U aMIIEPMETPar»
47 ITocnenoBaTenbHOE COeIUHEHUE bu6nunorexa [IOK
MIPOBOJHUKOB https://m.edsoo.ru/ff0aaa58
48 [lapajuienpsHOE COETUHEHKE bubnnorexa [IOK
MMPOBOJTHUKOB https://m.edsoo.ru/ff0aadle
Pemnrenue 3agad mo teMme
49 "[TapanieabHoe U IOCJIE0BATENBLHOE bubmmorexa [OK
P " https.//m.edsoo.ru/ff0aaf8a
COEIMHEHUE MPOBOAHUKOB
50 PaboTa 1 MOIIIHOCTH AJIEKTPHUECKOTO bubnmoreka [JOK
TOKa. https://m.edsoo.ru/ff0ab124
JIaGopatopnas padora « M3MepeHue
51 MO }II)OCTI/II) u a%OTLI TOKa B ’ bubmorexa LHOK
= p . https://m.edsoo.ru/ff0ab3e0
ANEKTPUUYECKON JTamMIIe)
59 HarpeBanue npoBogHuka bubnmnoreka [JOK

AIEKTPUIECKUM TOKOM 3aKoH J[>xoyisi-

https://m.edsoo.ru/ff0ab660
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Jlenna. Jlamma HakaJIUBaHUA

DneKTpoHarpeBaTebHbIE IPUOOPHI.

53 Koporkoe 3ambikanue bubmuorexa [JOK
p ’ https://m.edsoo.ru/ff0abd2c
[Ipenoxpanurenu.
DIIEeKTPOABUTATEINb IOCTOSIHHOTO TOKA.
54 Jlabopartopnas pabota «3y4uenue
ANEKTPUICCKOTO JIBUTATEIIS
IIOCTOSTHHOT'O TOKA Ha MOJIEIIN»
Pemenue 3agau.llonroroBka x bubmuorexa [IOK
55 o
KOHTPOJIbHOH paboTe. https://m.edsoo.ru/ffOabea8
56 KonTponbHas pabora no
TeMe: «DNEKTPUICCKUE SBICHUSD)
bu6nunorexa [IOK
57 Konnencarop. Pabora Hag ommOkamu.
a p a https://m.edsoo.ru/ff0ac3d0
MaraurtHoe moie. OnbeIT BuG 10K
HOJIMoTEKA
58 Opcrena. MarauTHoe 1oJie
peten https://m.edsoo.ru/ff0acld2
ANEKTPUIECKOTO TOKA.
IlocTositHHbIE MarHuTHI. JlelicTBHE
59 MargnTHOTO I10JIS Ha IPOBOIHUK C bubnnorexa HOK
PoBOZ https://m.edsoo.ru/ff0ac86¢
TOKOM
Dnexrpomaraut. JlaboparopHasa pabora
60 «Co00 I1)<a 3EKT OMaFHiTa If ero ’ bubnmorexa [IOK
p p https://m.edsoo.ru/ff0ac74a
HUCIIBITAHUEY
61 MarauTtHoe 1moJsie 3eMJIA U €T0 POJTb IS
’KHU3HHU Ha 3emMiie
62 KonrponsHas pabota o teme bubnnoreka [IOK
"MarauTtHble aBieHus" https://m.edsoo.ru/ff0acb14
63 O0006mIarmui ypoK 1Mo TemMe bubauoreka [JOK



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0acb14

"DnekTpuyecKkue aBiaeHu"

https://m.edsoo.ru/ff0acOba

64

DNEKTPOCTAHIINHN Ha BO30OHOBIISIEMBIX
MCTOYHUKAX dHEPTUU

65

O06o011eHne TEMbI
"DJIeKTpOMarHuTHbIE sIBJIEHUS"

66

[ToBTOpeHue u 00001IeHNE COAepKAHUST
Kypca ¢pusuku 8 kimacca. Tembr
"CTpoeHue 1 CBOMCTBA BEILIECTBA.
Tennossie siBIeHUS"

butmmoreka [JOK
https://m.edsoo.ru/ff0accbe

67

[ToBTOpeHHE 1 0000IIIEHNE COMCPIKAHUS
Kypca ¢pusuku 8§ kinacca. Temsl
"DIeKTpUUECKUE U MarHUTHbBIC
SBJICHUS"

bu6nunorexa [IOK
https://m.edsoo.ru/ff0acdcb

68

[ToBTOpEeHHE 1 0000IIIEHNE CONCPIKAHUS
Kypca ¢pu3mnku 8 kiacca.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

11



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KVIIACC

KoanuectBo yacos DJIeKTPOHHbIE
[1]
‘:;H Tema ypoka Beero Konrtpoabnbie | IlpakTuuyeckue fll:;:ennﬂ ]:g[:l;l;z?}?:eﬂbﬂble
padoTbI padoTbI pecypesr

MexaHudeckoe OBHUKEHUE.

1 PaBHOMEpHOE npsiMOTHHEHHOE 1 0 0
JIBUKEHUE

5 Pemenue 3a1aya Ha paBHOMEpPHOE 1 0 0 bubmuoreka [IOK
MPSAMOJIMHEHOE JBUKECHUE https://m.edsoo.ru/ff0ad474
OTHOCHTEIBHOCTh MEXaHUYECKOTO bubmuotexa [JOK

3 1 0 0
JIBUOKCHUS. https://m.edsoo.ru/ff0ad19a
CpenHsisi U MTHOBEHHAsI CKOPOCTh

4 Tesa MPU HEPABHOMEPHOM JIBHXKEHUH. 1 0 0
VYckopenne. PaBHOyCKOpeHHOE
IIPSAIMOJIMHENHOE IBUJKECHHE
[lepememienue npu

5 pa]fHOYCKOpeHHOFI)\/I MPSMOJTMHEHTHOM 1 0 0 Bubmmorera [IOK

https://m.edsoo.ru/ff0ad8d4

JIBUKCHUH.
JlaGoparopnast pabota

6 "UccnenoBanue paBHOYCKOPEHHOTO 1 0 1
JIBIDKEHHS 0€3 HadallbHOM cKopocTH"
CBoOonHoOe mageHue. JIBmKEeHHE C

7 YCKOPEHHEM CBOOOJIHOTO TaJICHUS. 1 0 1 bu6mmoreka [IOK
Jlaboparopnas padota "3mepenue https://m.edsoo.ru/ff0adb18
YCKOpEHUs: CBOOOIHOTO MaaeHus "

8 PaBHOMEpHOE ABMKEHHUE TIO 1 0 0



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

OKPYXHOCTHU

Perenud 3a1a4 mo teme

9 "MexaHn4eCcKOe ABMKCHUE U bubmmorexa [IOK
s https://m.edsoo.ru/ff0ael76
CIIocoOBI €ro onucaHus"
KoHTtponbHas paboTa mo teme
10 "MexaHn4ecKoe ABUKEHUE U
CITOCOOBI ero onrcaHus"
11 Ilepssiit 3akoH HeroToHa. Bexrop bu6mmoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHna. [IpuHimn bu6nmoreka [IOK
CYNEPIIO3ULIIH. https://m.edsoo.ru/ffOae72a
13 Tperuii 3akoH HproToHa. bu6muoreka [IOK
Cyniepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha mpuMeHeHUE bu6nmoreka [IOK
3akoHOB HproTOoHa https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 . r
Cua ynpyrocti. 3akon T'yka https://m.edsoo.ru/ff0aeca2
JlaGopaTtopnas paboTa
16 «OrmpeienieHue JKeCTKOCTH bubmmorexa LOK
pea https://m.edsoo.ru/ff0aee28
MIPYKUHBD)
17 3aKkoH BCeMUPHOTO TsArotenus. Cumna
TSDKECTH
18 Pemenue 3aga4 Ha IBUKEHUE TEIT MO bubmuorexa [IOK
IENCTBUEM CHIIBI TSDKECTHU. https://m.edsoo.ru/ff0af738
Bec tena. HeecomocTs u bubnuorexa [JOK
19
MEPETPY3KH https.//m.edsoo.ru/ffOafa26
20 NC3. TlepBast kocMUYecKasi CKOPOCTb.
21 Pemenue 3a1au Ha mpuMeHeHUe



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

3aKOHA BCEMHUPHOI'O TATOTCHUA

22 Cuna TpeHus
JlabopaTopHnas pabora "OnpeneneHue bu6mmoreka [IOK
23
k03¢ punenTa TpeHus" https://m.edsoo.ru/ff0af8be
24 Pemenuie 3a1ay Ha IBUKEHHUE TEJ MTOA
JIEWCTBHEM HECKOIBKUX CHIT
o5 Pemenue 3a1au Ha ABMKEHUE TEJ MO/
JEHCTBUEM HECKOIBKHUX CHII
26 PaBHOBeCcHe MaTepHaTbHONW TOYKH U bu6nmoreka [IOK
a0COJIIOTHO TBEPOTO TeJa https://m.edsoo.ru/ffOafb8e
97 Pemenue 3agau Ha npuMeHEeHUE bu6mmoreka [IOK
YCJIOBUI PAaBHOBECHS TEI https://m.edsoo.ru/ff0af044
28 O06o00marmuii ypok 1mo Teme
"Mexanuveckue siBIieHUs"
29 Pemenue 3anay 1o teme bubmuorexa [JOK
"MexaHunyeckue saBieHUs" https://m.edsoo.ru/ff0af5f8
30 KontponbHas pabota no teme bu6nmoreka [IOK
"MexaHn4eckue saBiIeHUs" https://m.edsoo.ru/ff0af33c
HNmnynbc Tena. 3aKOH COXpaHEHUS bu6nuoreka [IOK
31
HMITYJIbCA. https://m.edsoo.ru/ffOafe36
PeaktuBHOE nBMkeHUE. Perenune
32 3aJ1a4 Ha IPUMCEHCHHE 3aKOHa
COXpaHEHUs UMITYJIbCa
bub6mmoreka LIOK
33 Mexannyeckas paboTa U MOIIIHOCTb htts://m.edsoo.ru/ffob02ba
34 Kunernueckas sneprusi. Teopema o

KMHETUYECKOUN dJHEPIUU

35

PaGora cunel TsKECTH



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4

36

Pabota cuibl ynpyroctu.
JlabopaTtopHast pabota "Onpenenenne
paboThI CHUJIBI YIPYTOCTH MPH
MOJIbEME TPYy3a C HCIIOJIb30BaHHEM
MOJBM)KHOTO U HETIOIBUYKHOTO
0510K0B"

37

Pewenue 3amay no reme "Padora u
MOIITHOCTD"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b0408

38

3akoH COXpPaHCHHA SHCPIUH.

39

Pemnrenue 3agay mmo reMe "3akoH
COXpaHEeHMsI UMITyJIbCa. 3aKOH
COXpaHEHMsI MEXaHUYECKOW IHeprun”

40

Oo6o06maromuii ypok o Teme
"3akonbl coxpaneHus". KoHTponbHas
paborta

41

42

KonebarenbHoE IBHKCHHE.
BenuuuHebl, XapakTepu3yromiue
KoJie0aTeNIbHOE ABM)KEHHE
MaTteMaTH4eCKUN MasITHHK.
JlaGoparopnas pabota
"HccnemoBaHue 3aBUCUMOCTH
Neproja 1 YaCTOThI KoJeOaHui
HUTSHOIO MasgTHHKA OT €ro JJIMHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb07fa

bub6mmoreka [IOK
https://m.edsoo.ru/ffOb096¢

43

[Ipy>XuHHBIA MasSTHUK.
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH
neproja 1 YaCTOThI KoJieOaHu
MPYXUHHOTO MasiTHUKA OT MacChl
rpy3a U >KeCTKOCTH MPYKUHBL."



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

Penrenue 3agad mo reme

44 "MaTteMaTHYeCKUN U IIPYKUHHBIN bubnmorexa LHOK
! Py https://m edso0.ru/ff0b0a84
MAasITHUK
45 3aryxaromue KojaebaHusl. bu6muoreka [IOK
Brinyxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b0db8
Pemrenne 3a1a4 Ha BEIYUCIICHHE
46 XapaKTEPUCTHK KOJIEOATEIILHOTO
NIBIDKEHUS.
47 O0600marmui ypok 1mo Teme bu6mmoreka [IOK
"MexaHudeckue koaeoanusa" https://m.edsoo.ru/ff0b197a
48 MexaHndeckne BOJIHEI. Buabl BOITH
bu6mmoreka [IOK
49 .
Jlnira BOTHAI https://m.edsoo.ru/ffOblaec
Pacnpoctpanenue BosiH. Pemenue
50 3a/1a4 1Mo TeMe "MexaHudeckue bubnmorexa LHOK
. https://m.edsoo.ru/ff0b197a
BOJIHBI
bu6mmoreka [IOK
51 .
3ByK https://m.edsoo.ru/ffOb21fe
52 BricoTa, TeMOp ¥ TPOMKOCTB 3ByKa.
53 Pacripoctpanenue 3Byka. CKOpoCTh
3ByKa.
O0600marmuii ypok 1mo Teme
54
"Konebanus 1 BOJIHBI"
KonTponbHas pabota no teme
55 "MexaHn4ecKue KoueOaHus u
BOJIHBI"
56 MaruutHoe noJjie. MaruuTHas bubmuorexa [IOK

uHayKIs. Onpeaenenne

https://m.edsoo.ru/ffOb23ca



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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

HaITpaBJICHUA MarHUTHOM HHAYKIOWUH.

JleiicTBME MarHUTHOTO MOJIS Ha

o7 IIPOBOIHMK C TOKOM. 3aKOH AMIiepa. buommorexa LIOK
. https://m.edsoo.ru/ff0b25f0
[IpaBuio neBoit pykwu.
SIBieHME IIEKTPOMArHUTHOM
58 uHaykiuu. JlabopatopHas pabora
"N3y4yeHue siBieHue
AJEKTPOMArHUTHOM UHAYKIUHN"
DNEKTPOMarHuTHOE I0JIE. bubmorexa [IOK
59
DJIEKTPOMAarHUuTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
Hcrnonb30BaHue 2IEKTPOMATHATHBIX
60 BoJH. [lIkana 31eKTpoOMarHUTHBIX
BOJIH.
O06o00marmuii ypok 1mo Teme
61 "DJIeKTPOMarHuTHOE MOJIE. bu6mmoreka [IOK
DJIEKTPOMAarHUTHbIE BOJIHBI'". https://m.edsoo.ru/ff0b2fe6
KonTponbhas pabota
but6mmoreka [IOK
62 Cer. Heroumii ceeta. https://m.edsoo.ru/ffOb2c6c
63 3aK0H IPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETA.
but6mmoreka [JOK
64 OTpakeHHe cBeTa. 3aKOH OTPAKCHHUS. httos://m.edsoo.ru/FOb31d0
65 ITnockoe 3epkano. [loctpoenne bubnuorexa LIOK
n300pakeHusl B INIOCKOM 3€pKaie. https://m.edsoo.ru/ff0b3658
66 IIpenomnenue cBeTa. 3aKOH bubmmoreka [IOK
MPEIOMIIEHHUS. https://m.edsoo.ru/ff0b38c4
67 Pemenue 3a1ay Ha oTpaxkeHHE U bu6mmoreka [IOK



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

npesnomieHue cgera. [lonHoe
OTpaKeHHE.

https://m.edsoo.ru/ffOb3aea

68 JIunza, xoxa myuei B IMH3E. bubmorexa HOK
https://m.edsoo.ru/ffOb3c5c
[Toctpoenue n300paxeHus B TUH3E.

69 Jlabopartopnas pabdota "IlonmydeHue
M300pakeHUST TTOMOIIIBIO
cobuparorieit THH3bI"
®opmysia TOHKOM JIMH3HI.

70 JlabopaTtopnast pabota "IIpoBepka
(bopMysIbl TOHKOW JTHUH3BI"

" " bubmuoreka [JOK

& Penterite azart 1o TeMe "Jluisa https://m.edsoo.ru/ffOb3f2c

72 I';1a3 xak onTuyeckas cucTema bubmmorexa OK

https://m.edsoo.ru/ffOb444a

73 KonTponbHas pabota no teme bu6nuorexa [LIOK
"T'eomeTpuueckas ontuxa' https://m.edsoo.ru/ff0b4206

bubmuorexa [JOK

74 Hucniepeist cpera. https://m.edsoo.ru/ffOcOa7e

but6mmoreka [IOK

& Murepdepertus u uuppaxiuis ceera. https://m.eds00.ru/ff0b4684

76 HaGnronenue paznoxeHus 6e1oro
CBETa B CIEKTP.

77 OmneiTel Pezepdopaa u nnanerapHas bu6mmoreka [JOK
MOJIEJIbL aTOMa https://m.edsoo.ru/ffOc0f4c
Hcnyckanue U NOIJIONICHUE CBETa bu6nuoreka [IOK

78
atomoM. Iloctynatel bopa. https://m.edsoo.ru/ff0c0e2a

79 JlabopaTtopHnast pabota "HabmroneHue



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

CIUIOLIHBIX U JUHEHYATBIX CIIEKTPOB
ucmyckanus"

O6o06maromuii ypok o Teme

80 "Hcnyckanue 1 MorjioneHue cBeTa bubmmorexa HOK
| https://m.edsoo.ru/ff0c12a8
aToOMaMH
81 PanuoaktuBHOCTh. Anb(a-, Oeta- u
raMmma-Hu3JIyqdeHuUs
82 PanuoakTuBHBIE IpEBpaICHUS. bubmorexa [IOK
https://m.edsoo.ru/ff0c144c
83 3aK0H paJIMOAKTHUBHOTO pacmaia. bu6nmoreka [IOK
[Tepnon nonypacnana. https://m.edsoo.ru/ff0c1550
84 OTKpbITHE IPOTOHA U HEUTPOHA. bubmmorexa LIOK
https://m.edsoo.ru/ff0c1672
but6mmoreka [IOK
85 Hyknoras mozes spa. https://m.edso:;.[ ru/ffOc18ac
86 Pemenue 3amgau o reme "CtpoeHue but6mmoreka [IOK
a5ipa, paluOaKTUBHBIE ITpeBpaleHus" https://m.edsoo.ru/ffOclal4
but6mmoreka [JOK
87 S nepHbie peakuuu https://m.edSO(])_.[ ru/ffOclb4a
88 DHeprus CBsi3U aTOMHBIX SI/IEp
B | "Heporme coxomomon biGmorera LIOK
pazuanuoHHOro Gona 103uMeTpom” https://m.edso0.ru/ff0c2126
90 Peakuuu cunTtesa u neneHus saep. bu6mmoreka [IOK
[enenue sapa ypaHa. https://m.edsoo.ru/ff0c1c58
JlabopaTopHnas padora "U3yuenue
91 I[enelfpm ﬂrz)[pa aIiOMa ypaHay;[lo bubmorexa [JOK

dbotorpaduu Tpexos"

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

92

TepmosiiepHbIE peakIuy.
O06o0marommii ypok 1mo Teme
"KBaHTOBBIE ABIICHUA"

93

KonTponbhas pabota mo Teme
"KBaHTOBEIE ABICHUA"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

94

[ToBTOpenue u 00001IIeHNE
Marepuania Kypca. Tema
"MexaHn4ecKoe IBHKEHUE U
CIIOCOOKI €ro onucaHus"

95

[ToBTOpeHue u 0600IIEHNE
Marepuania Kypca. Tema
"B3aumopeiictue Ten"

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

96

[ToBTOpeHue n 06001IeHNEe
MaTtepuaina Kypca. Tema "3akoHsl
COXpaHEHHMs B MEXaHUKE"

97

[ToBTOpenue n 06001IIeHNEe
MaTepuana Kypca. Tema
"MexaHn4ecKue KoIeOaHus u
BOJIHEI"

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

98

[ToBTOpeHue u 0600mEeHNE
MaTtepuaina Kypca. Tema "TernnoBble
SABJICHUS"

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

99

[ToBTOpeHme u 0600IIEHNE
Marepuana kypca. Tema "TernoBbie
siBJIeHUS "

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

100

[ToBTOpeHue n 06001IeHNEe
MaTepuana Kypca. TeMbl
"DJIeKTpOMarHuTHbIC BOJIHBI",

but6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30

"CBeToBEIE ABJICHUA"

bubmuoreka [JOK
101 HToroBast KOHTpOJIBHAs paboTa 1 0 htts://m.edsoo.ru/ff0C2c52
bu6moreka [IOK
102 Obobmaromee nosroperme ! 0 https://m.edsoo.ru/ff0c2d6a
OBIIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» dusuka, 9 knacc/ [epermkun A.B., I'yrauk E.M., O6mecTtBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKInOHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBeieHne»

» ®dusuka, 7 knacc/ [epoimkun A.B., O611ecTBO ¢ OrpaHUYEHHON
0oTBETCTBEHHOCTHIO «/[PODAY; AkiimoHnepHoe od1iecTBo «M3aaTenbcTBO
«[IpocBemenne»s d®usuka, § xiacc/ [eppimkun A.B., O6miecTBo ¢
OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AKunoHepHOE 00111ECTBO

«M3parenscTBO «IIpocBemienne»

METO/JIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

7 KIIACC

1.Pabovas mporpamma.

2. [IporpaMMbl 0OCHOBHOTO 00111eT0 00pa3oBanusa. Pusuka. 7 — 9 kmaccel
(aBTopsi:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHuUK).

3. PaGouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C BEIOPAHHBIM YUEOHUKOM:

4. lleppimikua A.B. @uzuka. 7 kiacc. Y4eOHUK 7151 00111e00pa3oBaTEIbHBIX

yupexaenuit . M.:/Ipoda. 2011



5. Jlykamuk B.. COopHUK BONpOCOB U 3a1a4 1o ¢pusuke. 7-9 ki — M.:

ITpocsemenne, 2010. —192c.

8 KJIIACC

1. Pabouas nporpamma. @uznka. 7 — 9ki1acchl: y4eOHO-METOIUUECKOTO
nocobust /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111eT0 00pa3oBanusa. Pusuka. 7 — 9 kiaccel
(aBTopsi:A.B.Ilepeiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PaGouas nporpamma no gusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUH C BEIOPAHHBIM YUEOHUKOM:

4. lepoimikun A.B. @uzuka. 7 kiacc. Y4eOHUK JJ1s1 00111e00pa3oBaTeIbHBIX
yupexaenuit . M.:/Ipoda. 2011

5. Jlykamuk B.U. CO0opHUK BOITPOCOB M 3a1a4 1o gusuke. 7-9 k1. — M.:
IIpocsemenue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIILHBIE U
KOHTPOJIbHBIE pa0oThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. Actraxosa T.B. ®@usuka. 7 knacc. JlabopaTtopubsie paboThl. KOHTpOIbHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KoHTponbHO-Uu3MepuTeabubie MaTepuaibl. @usnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-MeToaudeckoe nocooue/ A.E.



Mapon.- M.: JIpoda, 2011.- 123c.:

10.A.B. Ileppimkua ®uzuka-8xa 2017 M. Ipoda

11.H.B. ®unonoBna Meroanyeckoe mocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTeIbHbIE U KOHTPOJIbHBIE PAaOOTHI-8
kiacc 2017 M. Ipoda

13.B.B. lllaxmatona ,O.P. llledep JAunarnoctuueckue padbotsl -8 kiacc 2016
M. [dpoda

14.A.E. Mapon, E.A. Mapown, C.B. I1o3oiickuit Coopauk BonpocoB u 3ag1au

2015 M. Jlpoda

9 KJIACC

1. PaGouast nporpamma. @uzuka. 7 — 9knaccel: yueOHO-METOJUYECKOTO
nmoco6us /coct. TuxonoaE.H. — 2-e uza.,crepeorur. —M.: JIpoda,2013. —
398,(2)

2. IIporpammbl ocHOBHOTO 00111€T0 00pazoBanus. dusuka. 7 — 9 Kiaccel
(aBTopsi:A.B.Ileppiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenxo. — M.:
BAKO, 2014, B COOTBETCTBUHU C BEIOPAHHBIM YUEOHUKOM:

4. Tlepoimkua A.B. ®usuka. 7 knacc. Y4eOHUK 17151 00111€00pa3oBaTeIbHbIX
yapexaenuit . M.:JIpoda. 2011

5. Jlykamuk B.. COopHUK BOTIPOCOB | 3a7a4 1o ¢pusuke. 7-9 ki — M.:

IIpocsemenue, 2010. —192c.



6. Kupuk JI.A. ®uszuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIILHBIE U
KOHTPOJIbHBIE pa0oThl. —5-¢ m3nanue,- M.MJIEKCA, 2013.

7. Actraxosa T.B. ®uszuka. 7 knacc. Jlabopatopubsie paboTsl. KoHTponbHBIE
3aganus. —Caparos:Jluneit, 2014.

8. «KoHTponbHO-U3MepuTeababie MaTepuaibl. @usnka. 7 kinacc/Coct. H.A.
3opuH. — 2-¢ u3a.,nepepad. — M.:.BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueoOHo-MeToaudeckoe nocooue/ A.E.
Mapon.- M.: [Ipoda, 2011.- 123c.:

KonTtponbHbIe 1 caMOCTOsITENbHBIE PA0OTHI IO pu3HKe. 9 KIacc: K yUeOHUKY
A.B. [leppiikuna, E.M. I'ytHuk «®u3uka 9 kinace» / O.W. I'pomueBa. — M.
M3 narennpcTBO «OK3aMen», 2014.

Tectol o gusuke. 9 knacc: k yaueonuky A.B. Ileppimkuna, E.M. ['yTHuk
«Duzuka

9 knace» / O.U. I'pomueBa. — M.: M3narensctBo «Ox3amen», 2010,

duzuka. 9 kiacc. TemMaTrnueckue TECTOBBIC 3agaHus U1t MOAroToBKHU K A, /
aBT.- cocT.: M.B. bolinenko, O.H. Mupomkuna. — Apociasis: OO0
«Axkanemus pa3Butus», 2014.

Marepuan KOMIUIEKTa TOJIHOCTBIO COOTBETCTBYET [IpuMepHoOil mporpamme 1o
(pu3HKe OCHOBHOI'O 00ILIEr0 00pa3oBaHus, 0053aTEIbHOMY MUHUMYMY
coJiep>KaHusl, peKoMeH10BaH MuHucrepctBoM oopazoBanus PD. CoopHuk
3a1a4 1o ¢usuke. 7-9 knaccol - [epoimkun A.B.6opHuk 3a1a4 1o ¢puzuke. 7-9

kJaccol - [leppimkun A.B.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
UHTEPHET

7 KIIACC

1. bubnuoreka — Bc€ no npenmery «Puszuka». — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzeoomnsiTel Ha ypokax. — Pexkum nocrymna: http://fizika-class.narod.ru

3. Enunas komnekuus nudpoBbIX 00pa3oBaTENbHBIX PECYPCOB. — Pexxum
noctyma: http://school- collection.edu.ru

4. lutepecHble MaTepuaibl K ypokaM (DU3UKHU [0 TEMaM; TECTHI 10 TEMaM;
HarJsAHbIE TTOCOOUs K ypokaM. — Peskum poctyma: http://class-fizika.narod.ru
5. [ludpossie 0OpazoBaTelbHbIE peCypChl. — Pexum goctyna:
http://www.openclass.ru

6. DneKTpoHHbIE YUEOHUKH 1O (hu3uke. — Pexum gocryna:

http://www.fizika.ru

8 KJIIACC

1. bubnuoreka — Bcé o npeamety «dPuszukay. — Pexxum gocrymna:
http://www.proshkolu.ru

2. BunmeoonsIThl Ha ypokax. — Peskum gocryma: http://fizika-class.narod.ru
3. Equnas xomnekmus udpoBbIx 00pa3oBaTENbHBIX PecypcoB. — Pexxum

nocryma: http://school- collection.edu.ru


http://www.fizika.ru/

4. lutepecHble MaTepuaibl K ypokaM (DU3UKHU M0 TeMaM; TECTHI [0 TeMaM;
HarJsIIHbIe TTocoOus K ypokaM. — Pexxum noctyna: http://class-fizika.narod.ru
5. [ludpoBsie 0Opa3oBaTeNbHBIE PeCypChl. — Pexum goctymna:
http://www.openclass.ru

6. DNeKTpoHHbIE YUeOHUKH 1O (pu3uke. — Pexum gocryna:

http://www.fizika.ru

9 KJIACC

1. BugeoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunast kosuiekius nudpoBbiX 00pa30BaTelIbHBIX PECYpPCOB. — Pexum
nocryma: http://school- collection.edu.ru

3. aTepecHbie MaTepHaibl K ypokaMm (PU3HMKH IO TeMaM; TECTHI 0 TEMaM;
HarJIsIHBIe TTocoOHs K ypokaM. — Pesxxum noctyma: http://class-fizika.narod.ru
4. Iludpobie 00pa3oBaTeabHbIC pECypChl. — PexuM gocTyna:
http://www.openclass.ru

5. DnexkTpoHHbIe yueOHUKH 1O (huzuke. — Pexum goctymna:
http://www.fizika.ru

6.lucrannmonnas mkosia Ne368 http://moodle.dist-368.ru/ OTkpeITHIH Ki1acc.
CereBoe oOpa3oBaTenbHOE coodiecTBo. http://www.openclass.ru/node/109715
7. Enunast KosuieKius mudpoBbiX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHBIN IEHTP UHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB.



http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/
10. I'azeta «1 ceHTSIOps» MaTepHabl O (HU3UKE.
http://archive.1september.ru/fiz

11. Aaumanuu ¢pusznyeckux oobekToB. http://physics.nad.ru/
12. J)KuBast pusuka: odydaromas nporpamma. http://www.int-
edu.ru/soft/fiz.html

13. ®duswuka.ru. http://www.fizika.ru/



