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HHOACHUTEJBHASA 3AIIMCKA

[IporpaMmma 10 (Qu3MKE Ha YpOBHE OCHOBHOTO OOIIEro 0O0Opa30BaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHHWI K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTebHON MPOrpamMMbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxe ¢ yu€ToM (eaepanbHOil pabodeit mporpaMMbl BOCIIUTAHUS U
Konnenmmu npenogaBanusi yueoHoro npeamera « Dusznkay.

Copepxanue mporpaMmbl 1O (U3MKE HAMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTA OOYYarOUIMXCSl U OpPTaHU3ALMIO0 N3YYCHHS
Gu3MKM Ha JEeATeNbHOCTHOM OcHOBe. B mporpamme mo (usuke yduTHIBAIOTCS
BO3MOXHOCTH Yy4eOHOro mpeamera B peanusanuu tpedboanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O0yUEHHUs], a TaKkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsI.

[Iporpamma no gusuke ycTaHaBIMBaEeT paclpeiesieHue yaeOHOro mMaTepuana
1o rojiam o0ydeHus (1o Kjaccam), npejjaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpPKaHUA U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yYaromuXCs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKAa3aHUS METOIUYECKOM
MOMOIIIM YYUTENIO B CO3/IaHUU padoyeil mporpaMmbl IO yueOHOMY MPEIMETY.

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIUM /JII €CTECTBEHHOHAYYHBIX YU4EOHBIX
MPEAMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI JIEKaT B OCHOBE MPOLECCOB H
SBJICHUN, W3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (HHU3NUSCKOM
reorpadued, BHOCHUT BKJaJ B €CTECTBEHHOHAy4YHYIO KapTUHY MHDA,
npenocTaBisieT Haubosiee sICHble OOpa3lbl NPUMEHEHUS HaydHOro MeEToja
MO3HAHUs, TO €CTh COC00Aa MOJYyYEHUs JOCTOBEPHBIX 3HAHUI O MHpE.

Onna w3 TIaBHBIX 33724 (PuU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHUPOBAHUU ECTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE MpEIINoJaracT OBJIQJICHUE
CIEIYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEepPU3YIOLIIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

® HAy4HO OOBSCHATH SBJICHUS;

e OLEHUBATH U NOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHMS;

e UHTEPOPETUPOBATH  JaHHbIE W  HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTeIbCTBA JJIs MOJTyYEHUS! BHIBOJIOB.

[enmn wu3yueHuss (PuU3MKU HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUs
onpenenensl B Konueniuu mnpenonaBaHus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTeNbHbIX oOpraHuzanusx Poccuiickoit  ®Deneparnuu, peann3yOIUX
OCHOBHBIE  00I11€00pa30BaTEeNbHbIE MPOTPAMMBbI, YTBEPKAEHHONW peUICHHEM



Konnernn MunucrepcrBa npocsemienns Poccuiickoin @enepanuu (IpoTOKoOJ OT 3
nexadps 2019 r. Ne [1K4BH).
e usyyeHus GpU3MKH:

npuoOpeTeHue HMHTEepeca W CTPEeMJICHHsS OO0y4yaloumxcs K HaydHOMY
W3YYCHUIO TPHUPOIBI, PA3BUTHUE WX HMHTEIUICKTYAIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METO/IE MO3HAHUS U (OPMUPOBAHNE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;
(dopMupOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3y4YCHUS
OCHOB CTPOCHHSI MaTepuH U (pyHTaMEHTATHHBIX 3aKOHOB (PU3HUKH;
dbopMHpoOBaHUE TIPEACTABICHUM O POJIM (U3UKU JUISI PA3BUTHS JAPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHII;

pa3BUTHE  MPEACTAaBICHUH O  BO3MOXKHBIX  cepax  Oyaymien
po¢heCCUOHATIBHON JIeSITETbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JanbHeieMy 00y4eHHUIO B 5TOM HalpaBJICHUH.

JlocTikeHre 3TUX LeJed mporpamMMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

NpuoOpeTeHNE 3HAHWK O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSX;

npUOOpPETEeHNE YMEHUN OMUCHIBATh U OOBICHATH (DU3UUECKHUE SIBICHUS C
HCITOJTh30BAaHUEM TTOTYYCHHBIX 3HAHHH;

OCBOCHHE METOJOB PCIICHHWS TMPOCTEHINNX pacyETHBIX 3a7a4 ¢
UCIIOJIb30BAaHUEM  (U3MYECKUX MOJENEH, TBOPUECKMX U TPAKTUKO-
OpHEHTHUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUW HAOJIOAATh MPUPOIHBIC SIBJICHUS M BBITOJTHATH OIIBITHI,
nabopatopHble  pabOThl M HAKCIEPUMEHTAJbHBIE HCCICIOBAHUS C
WCITOJIb30BaHUEM N3MEPHUTEITLHBIX PUOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHMOPMAIEH (PU3NIECKOTO COACPKaAHUSA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIN3 U
KPUTHYECKOE OIICHUBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCUOHATILHON AeSTeIbHOCTH, CBI3aHHBIMU
C (GU3MKOW, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JOCTIKEHUSX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETrO

oOpazoBaHus oTBoAUTCS 238 "acoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
Kiacce — 68 vacoB (2 vaca B Henemo), B 9 kiacce — 102 yaca (3 vaca B HeJelo).



[Ipennaraemselii B mporpaMme mo (pusmke nepedeHs J1ad0paTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, yYUTeNb AeNaeT BHIOOP MpOBEICHUS
7a00paTOpHBIX PAOOT U OMBITOB C YYE€TOM HMHIUBUAYaIbHBIX OCOOEHHOCTEH
oOyJaromuxcsi, CIMCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeagaraéMbiX B pamKax
OCHOBHOTI'O TOCYIAPCTBEHHOT'0 3K3aMEHa M0 (pU3UKE.



COILEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znes 1. ®u3uka u eé pojib B NO3HAHUU OKPYKAKOIIEr0 MUPA.

®uszuka — Hayka o mpupone. SBneHus npuponsl. PU3NYECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BenuyuHbL. M3Mepenune Qusnuecknx BenuuuH. DPU3NYECKUE
npubopsl. [lorpemHocts u3mMepenuil. MexxayHapoaHasi cucTemMa eIMHHII.

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAyKW H3Y4YaloT MPUPOY.
EcTecTBeHHOHAyuYHBI METOJl TMO3HAaHWA: HAOJIIOJEHUE, MOCTaHOBKA HAYYHOIO
BOIPOCA, BBIIBUKEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIIOTE3, OOBSICHEHUE
HaOmroaemMoro siBiieHus. Onucanne PU3NUECKUX SBJICHUIN C TOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIC, DJICKTPUUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. ®usnydeckue MpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnwie pabomot u onvimot.

OrnpenesneHue 1eHbl IeJICHUS KaIbl U3MEPUTEIBLHOTO TPHOOpa.
N3mepenue pacCcTosHUMN.

N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MAJIbIX TEJ.

N3Mmepenne TtemmepaTypbl MpU MOMOILIM MKUJIKOCTHOTO TEPMOMETpa M
JaTYuKa TEMIEpaTyphl.

Pasznen 2. [leppoHavasibHbIe CBe/leHHsI 0 CTPOEHUM BellecTBa.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, WX pa3Mmepbl. OIbITHI,
JOKA3bIBAOIINE JUCKPETHOE CTPOCHUE BEILIECTBRA.

JIBi>kenre dacTul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUS YacCTHUI[ C
TemriepaTypoil. bpoyHoBckoe nBmwkenue, muddysus. BzaummonericTBue yacTuil
BEILIECTBA: IPUTSHKEHHUE U OTTAJIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUJIKOCTEH U TBEPIBIX
(kpuctammuyeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMM BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSAX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO IBUKECHHUS.

2. Habmonenue nuddysum.

3. HaOmroneuue SIBJICHUH, O0O0BACHSIOIINXCS MPUTSHKEHUEM WIN

OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

AN .



Jlabopamopnsie padbomot u onvimul.

1. Ouenka guameTpa aroMa METOJAOM pPsJIOB  (C  MCHOJIB30BaHUEM

¢dororpadumii).

2. OnbIThI 110 HAOIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO TEUCTBUSI CUIT MOJIEKYJIIPHOTO MPUTSHKCHHUSL.

Pa3znen 3. /IBH:keHHe M B3aUMO/IeiicTBHE TeJl.

Mexanuueckoe JBWXKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeliHsisi CKOPOCTh MPU HEPABHOMEPHOM JABMKEHHH. Pacuér myTtu u
BPEMEHHU JBUKEHUS.

SBnenne wHepuMu. 3aKOH WMHEpUMH. B3anmoneicTBUE Ten Kak IMpPUYMHA
U3MEHEHHUSI CKOPOCTH [JBIKEHMsS Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InotHocTh BemecTBa. CBSI3b IJIOTHOCTU € KOJMYECTBOM MOJIEKYJ B €IMHHMIIE
00BbEMa BeleCTBA.

Cuila Kak XapakTEepHUCTHKa B3auMoJehcTBUs Ted. Cuila yrnpyrocTd M 3aKoH
I'yka. 3mepenne cuibl ¢ MOMOILIBIO JUHAMOMETPA. SIBIEHME TATOTEHUS M CHIIA
TskecTH. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. Heecomocts. Crioxkenune
CWJI, HAPABJIEHHBIX IO OJHOM mpsimMoi. PaBHOonencTByromas cuil. Crila TpeHUS.
TpeHue CKOJIbKEHUsS U TPEHUE MOKOs. TpeHue B IPUPOIE U TEXHUKE.

Jlemoncmpayuu.

HaGnronenne MexaHn4eckoro ABUKEHUS Tena.

N3mepenne CKopoCTH IPSIMOJIMHEWHOTO JBUKECHMSL.
HabGutoieHue siBineHus HHEpLUH.

HaGnronenue n3aMeHeHust CKOpOCTH MPU B3aUMOJEHCTBUH TEll.
CpaBHEeHUE MacC IO B3aUMO/JIEVCTBUIO TET.

CroxeHue Cuil, HalTpaBJICHHbBIX IO OJHOM MPSIMOIA.

Jlabopamopnuie pabomot u onvimeot.

1. Onpenenenue MIOTHOCTH TBEPAOTO Tea.

2. OmnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsKeHUs (1nedopmariim)

MPY>KUHBI OT MPUII0KEHHOUN CUJIBI.
3. OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIBI TPEHUSI CKOJBKEHHUS OT
BECa TeJa U XapaKkTepa CONPUKACAIOUINXCS TOBEPXHOCTEN.

Pasznen 4. JlaBiieHue TBEPABIX TeJl, :KUAKOCTEN U ra3oB.

Hasnenue. CriocoObl yMEHbILICHUS U yBEIUUYEHUs naBieHus. JlaBieHue rasa.
3aBUCHUMOCTh JaBJIEHUs raza OT 00bEéma, Temmeparypbl. llepenaua naBieHUs
TBEPABIMHU TEJIAMH, XKUIAKOCTAMU M rasamu. 3akoH llackamsa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JAaBJICHUS JKUJIKOCTU OT riayOuHbl. ['mapocraTmyeckuid
napanokc. Coobuaromuecs cocyabl. [ uapaBindyeckue MexaHU3Mbl.

Atmocdepa 3emnu u atrmochepHoe namieHue. [IpuumHBI CyliecTBOBaHUs
BO3aymHOM oOonouku 3emmu. OmnbiT Toppuuennu. M3mepenue armocdepHOro

o0k wnE



JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BHICOTHI HAaJl ypOBHEM MODSL.
[Tpubops! 17151 U13MepeHus aTMOCc(hepHOTro J1aBJICHHUS.
JlericTBHUE KUAKOCTU U ra3a HAa NOTPYKEHHOE B HUX TeNO. BrITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3myxoriaBanue.
Jlemoncmpayuu.
3aBUCUMOCTb JIaBJICHU ra3a OT TEMIIEPaTypBbl.
Ilepenaya naBneHus )KUIKOCTBIO U Ta30M.
Coobmiaroiuecst CoCy/ibl.
I'mppasnuueckun mmpecc.
[IposiBienue neiictBrus aTMOCHEPHOTO JTABICHHUS.
3aBUCHMOCTD BBITAJIKMBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOM 4YacTh

ok wnE

TCJIa U IIJIOTHOCTH XKUAKOCTH.

~

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM JKHUIKOCTH.
YcnoBue 11aBaHus TEI: TUIABAHUE WM TTOTPYKEHUE TEJ B 3ABUCUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEN Tela U JKUJIKOCTH.

©

Jlabopamopnuie padomut u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa NOrpyKEHHOMU B
AKHUJKOCTh YaCTH TEJIa.

2. OmpejeneHre  BBITAJIKUBAIONICH  CHJIbI, JEHCTBYIOLIEH Ha  Telo,
MOTPYKEHHOE B KUIKOCTb.

3. TIpoBepka He3aBUCHMOCTH BHITAIKUBAIOIICH CHJIBI, IEHCTBYIONIEH Ha TEJIO
B KHUJKOCTH, OT MaccChl Tea.

4. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAIKUBAIOIICH  CHIIBI,
NEHUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOTPYKEHHOM B
AKUJKOCTh YACTH T€JIa U OT IJIOTHOCTH JKUJIKOCTH.

Pasznen 5. PaboTa 1 MOIIHOCTH. JHEPrusl.

Mexanudeckasi padbota. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAsA IUIOCKOCTh. IIpaBumio
paBHOBecust peiuara. l[IpuMeHeHuwe mpaBuiia paBHOBECUS pblyara K OJIOKY.
«3onotoe mpaBuno» wmexaHuku. KIIJ mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanuueckass »Heprud. KunHernueckas ¢ MOTEHUUAJIbHAs JHEPTUS.
[IpeBpaiienre 0AHOTO BUIA MEXaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAaHEHUS
SHEPIrUu B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie padbomut u onvimeot.

1. Omnpenenenne pa®OThl CUIIBI TPEHUS NPH PABHOMEPHOM JIBM)KEHHUM Teja

10 TOPU30HTAIBHON TOBEPXHOCTH.



2. HWccnenoBaHue ycaoBUM paBHOBECHS pblyara.

3. Usmepenue KIIJ[ Hak1OHHOM MIOCKOCTH.

4. V3ydeHue 3aKk0Ha COXPAaHEHUSI MEXaHUYECKON SHEPTUU.
8 KJIACC

Pa3nen 6. TenioBble ABJICHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOM TEOpUHU CTPOEHUS
BelecTea. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPAOTrO, >KHAKOTO M Ta3000pa3HOrO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIIPHO-KUHETUYECKOH TEOPHH.
CmaumBaHKe U KalWUISIPHBIE SIBJICHUS. TemIoBOe pacliupEHne U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIIOBOTO JBUKEHUSA
yacTull. Buytpennsass sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH SHEpruu:
Teruionepeaaya U COBEPILIEHUE paboTHI. Bunbt TEeIUIoNepeaaun:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3TyYEHUE.

KonuyecTBo TemnoThl. YenbHas TEMIOEMKOCTh BelIecTBa. TemiooOMeH u
TEIJIOBOE€ paBHOBECHE. YpaBHEHHE TeIJIoBoro Oamanca. [lnaBnenue wu
OTBEpPJICBAHME KPUCTAUIMYECKUX BEUIECTB. YJeibHAas TEIUIOTa IUJIaBJICHUS.
[TapooOpazoBanue u konaeHcanus. Vcnapenue. Kunenue. YaenpHas Ttemiota
napooOpa3oBaHusi. 3aBUCMMOCTh TEMIIEpaTypbl KHIIEHHS OT aTMoc(hepHOro
JABJICHUSI.

Bnaxunocts Bo3ayxa.

DHeprus TOIINBA. Y JebHas TEIUIOTa CTOPaHUsl.

[Tpunnuner pabotel TeruioBbix aBurateneid KIIJ[ temmoBoro asurarens.
TeruioBble IBUTATENH U 3aIIUTA OKPYKAIOIIEH CPEIbl.

3aKOH COXpaHEHHUsI U TPEBPAILICHUS SHEPTHH B TEIJIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Ha6monenne 6poyHOBCKOTO ABHKEHHUSL.

Habmonenue nuddysuu.

Habmronenue siBeH cCMauuBaHUs U KaIMMLIIPHBIX SBJICHUH.
HabGnronenue TermmoBoro pacimpeHust Tel.

N3meHenue naBiieHUs Ta3a Mpyu U3MEHEHHH o0bEMa M HarpeBaHUU WIIU

ok owNPE

OXJIAXKJICHUM.
[TpaBuna n3MepeHus: TEMIEPATYPHI.

Bunsl Teronepenayn.

OxJtaXKeHue mpy COBEPIICHUN PAOOTHI.

. HarpeBanue nipu coBepiiieHuu paboThl BHEITHUMH CUJIAMHU.
10 CpaBHeHUE TEIUIOEMKOCTEM pa3IMUHbIX BEIIECTB.

© o N



11.HaOmroneHye KUneHus.

12. HaGnrogeHue moCcTOsSTHCTBA TEMIIEPATYPHI TTPH TUIABJICHUH.

13.Mopenu TeTUIOBBIX IBUTATEIICH.

Jlabopamopnuie padomut u onvimot.

1. OmnbIThl O 0OHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MIPUTSKEHUS.

2. OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WM caxapa.

3. OmbITHI 1O HAOIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUIAKOCTEH U

TBEPABIX TEII.

4. OmnpeneneHue AaBJICHUs BO31yXa B OaJIoHE IIIpHIIA.

5. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCHMOCTH IABJIEHUS BO3JyXa OT €ro

00bEMa M HarpeBaHUs WIH OXJIAXKICHHUS.

6. IIpoBepka rumoTe3sl TMHEHHON 3aBUCUMOCTH JTUHBI CTOJIOMKA YKUIKOCTH

B TEPMOMETPUUECKOM TPYOKE OT TeMIEPATYPHI.
/. HaOmoneHnue wuW3MEHEHUsS BHYTPEHHEW OHEpPruu Tela B pe3yjbTare
TEerIonepeaui U paboThl BHEITHUX CHUJI.

8. HccrmemoBanue sIBJICHUS TEIUIOOOMEHA NP CMENTUBAHUU XOJIOIHON U

ropsiueu BOJBI.

9. Ompepenenue  KOJIMYECTBA  TEIUIOTHI, MOJYYEHHOTO  BOJOW  TIpU

TEMI000MEHE C HArPEThIM METAITMYECKUM ITUIUHAPOM.

10.Ompenenenue yiensHOM TEIIOEMKOCTH BEIIECTBA.

11.UccnenoBanue npoliecca UCIapeHusl.

12.Onpenenenre OTHOCUTEILHON BIAKHOCTH BO3IyXa.

13.Onpenenenve yaenbHOM TEIIOTHI TUTABJICHUS JIbJA.

Pa3zjnes 7. DiiekTpryeckue U MATHUTHBIE SIBJICHUS.

OnekTpuzanus Tel. J[Ba poaa sneKTpuuecKux 3apsaoB. BzammoneiicTBue
3apspKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHLKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHHSI MEXK]TY TEJIaMH).

Onektpuueckoe mnoje. Hanpspk€HHOCTE anekTpudeckoro mnoss. IIpuHuummn
CYTEPIIO3ULINU PJIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOOHMKM W AWDJNIEKTPUKU. 3aKOH  COXPAHEHHS
AIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKA.
HNctounuku mocTOSHHOrO TOKa. JIEMCTBUS JJIEKTPUYECKOTO TOKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSIX U ra3ax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUUYECKOE  HaIpsKEHHUE.
CornpoTuBiieHHE TPOBOJHUKA. Y IEJIbHOE CONMPOTUBJIEHUE BeulecTBa. 3akoH Oma
s ydactka uenu. [lociemoBarenibHOE W MAPAIUIENBHOE  COEAMHEHUE
IIPOBOJIHUKOB.



Pabota ©W MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH JDxoymns—JleHua.
DJIEKTPUYECKUE 1IETIH U TTOTPEOUTENH IIESKTPUUSCKO sHepruu B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTossHHbIE ~ MarHuTHL.  B3aumoaeWCTBHE  IMOCTOSHHBIX ~ MAarHWTOB.
MarnutHoe nosne. MarHuTHOE 1ojie 3eMIId U €ro 3Ha4eHue JJI )KU3HU Ha 3emuie.
OnbiT  Opcrena. MarHuTHoe TMOJie  AJIEKTPUYECKOoro Toka. IIpuMeHneHue
3JIEKTPOMArHUTOB B TEXHUKE. JIeHCTBME MAarHUTHOTO MOJIs Ha TPOBOJHUK C TOKOM.
DJNIEKTPOJIBUTaTENIb IOCTOSIHHOTO ToOKa. lcmonb3oBaHWe »IeKTpojBUraTesiel B
TEXHUYECKUX YCTPONUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apanes. SBieHue 3JeKTpoMarHuTHOM MHAYKIMU. [IpaBumno Jlenna.
DIIEKTpPOreHepaTop. CniocoOb1 [IOJTy4YECHUS ANEKTPUYECKOU SHEPIUU.
DIIEKTPOCTAHITMN Ha BO30OHOBIISIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpauuu.

DJIeKTpU3alus Tell.

JIBa posia 3EKTPUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3aPSXKEHHBIX TEIL.

Y CTpOUCTBO U JEUCTBUE HIIEKTPOCKOIIA.

DJIEKTPOCTaTUYECKask MHTYKIIMS.

3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPSI0B.

[1IpoBOTHUKY U TUAIEKTPUKH.

MoaenupoBaHue CUIIOBBIX JTUHUM JJIEKTPUUECKOTO TOJIS.

HcTouyHnky NOCTOSHHOTO TOKA.

. Jle¥CTBUS 3NEKTPUUECKOTO TOKA.

lO DJIEKTPUYECKUM TOK B KUJKOCTH.

11.T"a30BbIi pa3psi.

12. I3MepeHne CHITBI TOKa aMIIEPMETPOM.

13. 3mepenue 3IeKTPUIECKOTO HAMPSHKEHUS BOJIBTMETPOM.

14.PeoctaT 1 Mara3uH CONPOTUBIICHUM.

15. B3aumoielicTBrE ITIOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3ICJICHHS MOJIFOCOB MarHHTA.

17.MonenupoBaHre MarHUTHBIX MOJIeH TOCTOSTHHBIX MAarHUTOB.

18.OmnsIT Dpcrena.

19. MarauTHOE 10JIe TOKa. DJICKTPOMArHHMT.

20. [leticTBE€ MarHUTHOTO TIOJISl HA POBOIHUK C TOKOM.

21.25eKTpoaABUTraTENb MOCTOSIHHOTO TOKA.

22.ViccnenoBaHue sSIBJICHUSI DJICKTPOMArHUTHOU UHIYKITUH.

23.0OnbiTer Dapanes.

24.3aBUCUMOCTD HAMpaBJICHHUS] HMHIYKIIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHHSI.

25.91eKkTporeHepaTop MOCTOSTHHOTO TOKA.
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Jlabopamopnsie padbomot u onvimul.

1. OnpiTel 1O HAOMIONEHUIO S3JEKTPU3AaUUU TEl HHIAYKUUMEH U IpHU
CONPUKOCHOBEHHH.

UccnenoBanue [E€UCTBUS JIIEKTPUYECKOTO TMOJS HAa MPOBOJHUKU U

no

JDIIEKTPUKH.

COopxka 1 poBepka padOThI AIEKTPUUECKON MU OCTOSHHOTO TOKA.

N3mepenne u peryImpoBaHue CUiIbl TOKA.

W3mepenue u peryimpoBaHue HapsKEHUs.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, WAYLIETO 4Yepe3 Pe3UcTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb ANEKTPUUYECKOTO
CONPOTUBJIECHUS TPOBOAHUKA OT €ro JUIMHBI, IUIOHIAJH IONEPEUHOTO

A ol

CEUCHUS U MaTepuaa.

8. IlpoBepka mpaBwiIa CIOXKEHUS HANPSHKEHUW TMpPU TOCIET0BATEIHLHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia [isi CHJIbI TOKa MPH MAapaLICIHbHOM COEIUHEHUH
PE3UCTOPOB.

10. Onpenenenre pabOThI ATEKTPUUECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

11.OnpeneneHrie  MOIIHOCTH  3JIEKTPUUECKOTO TOKA, BBbIIEISIEMON Ha
pe3UCTOpE.

12.ViccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOYKY, OT
HaIpsHKEHUS Ha HE.

13.UccnenoBaHre MarHUTHOTO B3aUMOICHCTBUS MTOCTOSTHHBIX MAarHUTOB.

14 I3y4eHrne  MarHUTHOTO  TIOJST  TOCTOSIHHBIX ~ MAarHUTOB TIPH WX
00BEMHEHUY U Pa3/ICIICHUN.

15.UccnenoBanue qeHCTBUS IIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

16.0OmbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  B3aWMOJICHCTBUS
KaTyIIKd ¢ TOKOM M MarHuTa OT CHJIbl TOKa W HalpaBlieHUS TOKAa B
KaTyIIIKe.

17.3y4yenue neicTBUSI MArHUTHOTO TIOJII HAa TIPOBOJTHUK C TOKOM.

18. KoHcTpynpoBaHue u u3yueHue paboThl AIEKTPOABUTATESL.

19.0mbITBI O WCCIENOBAHUIO SIBICHUS DIIEKTPOMATHUTHOW HWHIYKIIHH:
MCCIICJIOBAaHNE W3MEHEHHWI 3HAYCHWS W HAIPaBJICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nes 8. Mexanuueckue siBJIeHUsI.
Mexannueckoe JBHKeHHE. MarepuanbHas Touka. (Cucrema OTCYETa.
OTHOCHUTENBHOCTh MEXAHWYECKOIO JBWXKEHMs. PaBHOMEpHOE NpSAMOIMHEHHOE



nBrkeHue. HepaBHomMepHOe npsiMoMHEHOe NBHKeHHE. CpelHsss 1 MTHOBEHHAs
CKOPOCTb T€Jia IIPU HEPAaBHOMEPHOM JIBUYKEHUU.

Yckopenne. PaBHOyckopeHHOe mnpsiMonumHeiiHOe aBmkeHHe. CB0oOOAHOE
nagenue. OneItel ['amunes.

PaBHOMepHOE ABMXEeHHE 1O OKpyx)HOCTH. Ileproa u 4dacrtora oOpalleHus.
JIunenHas u yrioBas CKOPOCTH. L{eHTpocTpeMUTENbHOE YCKOPEHHE.

IlepBsiii 3axk0H HproToHa. Bropon 3akon Herotona. Tpetuit 3akoH HeroToHa.
[IprHIMI CyTIEpIIO3UIIUN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuita TpeHus: CHila TPEHUS CKOJIbKCHUS, CHIIA
TPEHUS TIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TITOTEHMs. Y CKOpPEHHE CBOOOJHOTO
naneHus. JlBwxenne maner BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HeBecomocTs u neperpysku.

PaBHOBecue marepuanibHON TO4uku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPIOIO TeJIA ¢ 3aKPEIIEHHON OCBIO BpallleHusA. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynee Tena. M3menenne mMmynbsca. Mmynbse cuibl. 3aKOH COXPAaHEHUS
UMITyJibca. PeakTuBHOE ABMKEHHE.

Mexanuueckass paboTa W MOIIHOCTb. PaboTa cui TSXKECTH, YIOPYTOCTH,
TpeHus. CBsA3b 3Hepruu u padbotsl. [loTeHnmanbHast SHEPrUsl Tena, MOAHATOrO Hajl
IIOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SHeprus CKaTou NpykuHbl. Kunernueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPTHH.

Jlemoncmpayuu.

1. HaGnrogeHne MEXaHMYECKOTrO JIBU)KEHUS Te€lla OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

CpaBHeHUEe MyTell W TPAeKTOpUW ABUKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTENBHO Pa3HBIX TENI OTCUETA.

o

N3mepenne CKOpoCTH U YCKOPEHHUS IPSIMOJIMHEMHOTO IBUKEHUS.
HccnenoBanne npu3HakOB paBHOYCKOPEHHOTO JBHKCHUSL.

HaGnronenue nBrkeHus Tela Mo OKPYKHOCTH.

HaOnronenne MmexaHM4eCKUX SBJICHUH, MPOUCXOSIINX B CHCTEME OTCUETA

©o gk~ w

«Tenexka» 1pu €€ pPaBHOMEPHOM UM  YCKOPEHHOM  JIBUKCHUHU
OTHOCUTEJILHO KaOMHeTa (PU3UKHU.

/. 3aBHCHMOCTb YCKOpPEHUs Tella OT MAacChl T€Ja U JEHCTBYIOLIEH Ha HEro
CHJIBI.

8. HaOnroneHnue paBeHCTBA CUJI P B3aUMOJICUCTBUU TEJI.

9. H3meneHue Beca Tea MpH yCKOPEHHOM JIBUKCHUU.

10.Tlepenaua ummnysbca Npu B3aUMOJICHCTBUU TEL.

11.TIpeoOGpa3zoBaHus JHEPTUU TTPH B3aUMOCHCTBHUH TEJI.



12. CoxpaHeHue uMIyJbca Py HEYNPyroM B3aUMOJEHCTBUN.

13. CoxpaneHnne uMIybca Mpu a0COMIOTHO YIPYTOM B3aUMOJICHCTBUN.

14. HabmioieHre peakTUBHOTO JBMXKEHUSI.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU NTPU CBOOOTHOM Ia/IEHUH.

16. CoxpaHeHrie MeXxaHMYECKOM 3HEPTUHU IPU ABMXKEHUU TeJla MO JEHCTBUEM
HpPY>KUHBI.

Jlabopamopnuie padomut u onvimol.

1. KoHcTpynpoBaHue TpakTa JUisl pa3roHa W JAJbHEWUIIEro paBHOMEPHOIO
JBWKECHUS IIAPUKA UIH TEIEKKH.

2. OnpeneneHue CpeAHEW CKOPOCTH CKOJIBKEHHS OpycKa WU JBUKEHMS
IapYKa M0 HAKJIOHHOM IIOCKOCTH.

3. OmpeneneHne yCKOpEHHUs Tela MPU PaBHOYCKOPEHHOM JBMKCHHH IIO
HaKJIOHHOW INIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTU MYTH OT BPEMEHHU INPU PABHOYCKOPEHHOM
JIBUKEHUU 0€3 HauaJIbHOU CKOPOCTH.

5. IlpoBepka THMIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JABWXKEHUU 0e€3
HayaJbHOW CKOPOCTH IIyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJUHAKOBBI.

6. WccnenoBaHue 3aBUCUMOCTH CUJIBl TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMAJIBHOTO JaBJIECHUS.

7. Onpenenenne ko3 PUIEHTa TPEHUS CKOJIbKEHUSI.

Ornpenenenne KECTKOCTH MPYKUHBI.

oo

9. Ompenenenune pabOTHI CUJIBI TPEHUS TIPU PABHOMEPHOM JBMKEHUU Tela
10 TOPU30HTAIBHON MTOBEPXHOCTH.

10.Ompenencarie  pabOTBI  CHJIBI  YIIPYTOCTH TIpH  TOOBEME Tpy3a C
WCIIOJB30BaHUEM HEMOIBUKHOTO U TTOJABUXKHOTO OJIOKOB.

11. 3yuyenue 3aKkoHa COXpaHEHUS YIHEPTHH.

Pa3nen 9. Mexanuueckue Kojae0aHUs M BOJIHBI.

Koneb6arenbHoe nmwkenrne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHU: TIEPHO/I,
4acToTa, aMIUINTya. MaremMaTHYeCKuil U NPYKUHHBIA MasTHUKU. [IpeBpamenue
DHEPTUU NP KOJIeOATETHHOM JIBIKCHHH.

3aryxawmie — KojiebaHus.  BeiHykaeHHble — KoieOaHus.  Pe3onaHc.
Mexannueckne BoJHBI. (CBoiCTBa MeEXaHWMYECKUX BOJH. [IpomonbHble W
MOIMEpPEYHbIe BOJHBI. JlIMHA BOJHBI W CKOPOCTh €€ paclpOCTPaHCHUS.
MexaHnnuyeckre BOJIHBI B TBEPIOM TENE, CEUCMUYECKUE BOJIHBI.

3Byk. ['pomMKOCTh 3Byka W BbicoTa ToHA. OTpaxkenue 3Byka. MHPpa3ByKk u
yJIbTPA3BYK.

Jemoncmpayuu.



1. HaOmnronenue kosieO0aHuii TEJ MOA AECHCTBHEM CHIIBI TSHKECTH M CHJIBI
YIIPYTOCTH.

Hab6nronenue xoebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.

Habmoienue BBIHYKIEHHBIX KOJICOAHUN U PE30HAHCA.
PacnipocTpaHeHHe TPOIOJIBHBIX M ITONIEPEYHBIX BOJIH (HAa MOJICIIH).
Hab6nroneHue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTUYECKHU PE30HAHC.

ok wn

Jlabopamopnwie padbomut u onvimeot.
1. Onpenenenrie 4YacToTbl M TEpUoOAa KOJICOAHHM MaTeMaTHUYECKOIo
MasITHUKA.
OnpeneneHue 4acToThl U IEpUOa KoJiIeOaHUH NPY>KUHHOTO MasiTHHUKA.
UccnenoBanue 3aBUCUMOCTH MepUOJia KOJIeOaHU MOBEIIEHHOTO K HUTH
rpy3a OT JIJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCUMOCTH MEpUOIa KOJIeOaHUM NIPYKUHHOTO MasiTHUKA
OT MAacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH Tepuoa KOJIeOaHUI rpy3a, MOJBEIICHHOTO K
HUTH, OT MACCHI Tpy3a.
6. OmnbIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTh  Iepuoja  KosieOaHui
IPYKMHHOTO MasgTHUKA OT MACChl rpy3a U )KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHusi CBOOOHOTO TaICHHUS.
Pa3nes 10. DjiekTpoMarHuTHOE 1M0JI€ M JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMarHuTHOE  MoOJie.  DJEKTpOMarHuTHele  BoJHbBI.  CBoiiCTBa
ANEKTPOMarHuTHbIX BOJH. [llkanma »JeKTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJI COTOBOM CBSA3H.
DJIeKTpOMaruuTHas npupoga cBera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.
Hemoncmpayuu.
1. CaoiicTBa 3J€KTPOMArHUTHBIX BOJIH.
2. BonHoBbIE CBOMCTBA CBETA.

w N

Jlabopamopnwie padbomut u onvimeot.
1. V3y4yeHue CBOMCTB 3JCKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIEHOTO
Tenedona.

Pa3nen 11. CBeToBbIE IBJICHUS.

JlyueBas MOJEJIb CBETAa. HUctounnkn CBeTA. [TpsimonHEHOE
pacnpoctpaHenue ceera. 3atMenust Connna u Jlynsl. Otpaxenue ceta. [mockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHUs cBeta. [lonHoe BHyTpeHHeEe
OTpakeHHE cBeTa. VIcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXEHUS B
ONTHUYECKUX CBETOBOJAAX.



Jlmaza. Xom mydeit B nmH3e. OnTuyeckas cucrema (¢oToammapara,
MUKpOCKONIa M TeJjeckoma. ['J1a3 kak onTuyeckas cucTteMa. biaum3opykocTe u
JAaTbHO30PKOCTb.

Paznoxenne Oemoro cBera B crmekTp. Onweitel HetoTona. CroxeHue
CIIEKTPaJIbHBIX I[BETOB. J{ucnepcus ceera.

Jemoncmpauuu.

[IpssMonmHEHOE pacHpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue caera.

OnTtuyeckui CBETOBO/I.

Xon jiydyelt B coouparomiei JuH3e.

XO0J1 1yder B pacCEUBAIOLIEH JIMH3E.

[Tony4yenue nzo0paxeHut ¢ MOMOIIBIO JINH3.

. Ilpunuun aeiicTBus oToanmapara, MUKPOCKOTNA U TEJIECKOIIA.

10.Mopens riasa.

11.PaznokeHue 6eoro cBeTa B CIEKTD.

12.Tlony4yeHue O0enoro cBeTa NMpy CIOKEHUU CBETA Pa3HBIX I[BETOB.

Jlabopamopnwie pabomot u onvimot.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUsI CBETOBOTO Jiyya OT yria
MaJIeHUsI.
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2. W3ydeHue XxapaKTepUCTUK N300paKeHUs MPEAMETa B INIOCKOM 3epKaJle.
3. HccnenoBanmne 3aBUCUMOCTH yTJIa MPEJIOMIICHUS CBETOBOTO JIy4a OT yIJia
MTaJICHNS HA TPAHUILIE «BO3LyX—CTEKIIO».
4. TlonmyueHue n300pakeHU ¢ MTOMOLIBI0 COOUPAIOILIEH JTMH3BI.
5. Ompenenennie GOKYCHOTO PACCTOSTHUS U ONITUYECKON CHIIbI COOMparoIen
JIMH3BI.
6. OnbITHI 110 pa3NoKEHUIO OEIOTO CBETA B CIEKTP.
/. OmnbIThl IO BOCHPHUSTUIO I[BETA MPEIMETOB MPU UX HAOIIOACHUHU Yepe3
IIBETOBbIE (DUIIHTPHI.
Pasznea 12. KBantoBbie ABJIeHUS.
Oneitel Pesepdopna u nanerapnas monens aroma. Monens atoma bopa.
Hcnyckanue u noriouieHue cBera atoMoM. KBanTthl. JInHeWyaThie CIIEKTPHI.
PamnoaktuBHOCTh. Anbda, OeTa- u ramma-uzinydeHus. CTpoeHne aToMHOTO
aapa. Hykionnas wmoxaens aromHoro sapa. HWszorombel.  PaamoakTuBHBIE
npespaienus. [leproa nmoixypacnaga aTOMHBIX sIIEp.
SnepHble peakuuu. 3aKOHbI COXpPAaHEHUs 3apsSJO0BOTO MU MACCOBOTO YHCEI.
DHeprust CBsI3M aTOMHBIX saep. CBsA3bp Macchl W dHEpruu. Peaknuu cuHTe3a u
nenenus saep. crounuku 3neprun ConHLa v 3BE3I.



Anepnas sHepretuka. JleMCTBUS PAAUOAKTUBHBIX M3JIy4EHUM HA KUBBIE
OpPTraHHU3MBI.
Jlemoncmpayuu.
CrexTpbl U3ITy4€HHsI U TOTJIOLEHUS.
CriekTpsl pa3Iv4YHbIX ra3oB.
CnekTp BoAopoaa.
Habmonenue TpexoB B kamepe Busbcona.
PaboTa cuéTurika HOHU3UPYIOIIUX U3TYyYEHHI.
Perucrpanus usnydeHus NIpUpOAHBIX MUHEPAJIOB U ITPOTYKTOB.

o0k wnE

Jlabopamopnwie padbomwt u onvimot.

1. HaGmioneHue CIIONIHBIX U TMHEWYATHIX CIIEKTPOB M3ITyUSHHUS.

2. WccnenoBaHue TPEKOB: U3MEPEHHE HPHEPTHM YACTULIBI [0 TOPMO3ZHOMY

nytu (1o gororpadusim).

3. M3mepenue paanoakTuBHOTO (oHA.

IHoBTOpHUTEIBLHO-00001AO I MOAY.Ib.

[ToBTOpUTENEHO-0000IIAIOINK MOTYIb TPEIHA3HAYEH AJISl CUCTEMATHU3aluN
u  0000IIeHUsT MPEIMETHOTO  COAEpXKaHUsS UM ONbITa  JEATEIbHOCTH,
IPUOOPETEHHOTO MIPU U3YyUYEHUU BCEro Kypca (PU3UKH, a TaKkKe JJIS TOJTOTOBKH K
OCHOBHOMY TOCY/JapCTBEHHOMY »J3K3aMEHy 10 (u3uke uid o0ydarommxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipn u3yyeHUN MaHHOTO MOJYJIS PEATM3YIOTCS U CUCTEMATH3UPYIOTCS BUIBI
JeSITeIbHOCTH, HA OCHOBE KOTOPBIX 00ECTeunBaeTCs JOCTHXKEHUE MPEAMETHBIX U
METANpPEeIMETHBIX  IJIAHUPYEMBIX  pe3yibTaToB  00yueHus, (GopMHUpYyeTCs
€CTECTBEHHOHAyYHass TPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOOB HCCJIEIOBAHMS
SIBJICHHA TIPUPOABI M TEXHUKH, OBJIAJICHUE YMCHUSIMH OOBICHATH (PU3MUecKue
SIBJICHHSI, TIPUMEHSS TIOJNyYCHHBIC 3HAHWS, peImaTh 3agayd, B TOM YHCIIC
KaueCTBEHHBIE U DKCIIEPUMEHTAIbHBIC.

[IpuHIUTIUATBEHO ACATENBHOCTHBIN XapakTep JAaHHOTO pasjeia peain3yeTcs
3a CU€T TOro, 4YTO OOYyYaIOIIWECs BBIMONHSAIOT 3aJaHMs, B KOTOPBIX UM
npeJiaraeTcs:

Ha OCHOBE TIONYyYEHHBIX 3HAHWW pACIO3HABaTh W HAYYHO OOBICHITH
dusnueckue SBICHUS B OKPYKAIOIIEH MPUPOJIE U TIOBCETHEBHON KU3HH,

MCIIOJIh30BaTh HAYYHBIE METOJIbI HCCIICIOBAHUS (PU3HMUECKUX SIBICHUHN, B TOM
qrCIIe AJIs1 IPOBEPKH TUTIOTE3 U MOTYICHHUS TEOPETUIECKIX BBIBOJIOB;

OOBSCHATh HAyYHBIC OCHOBBI HamOOJEe BaXKHBIX JOCTH)KCHHH COBPEMECHHBIX
TEXHOJIOTUM, HAPUMEP, TPAKTUIECKOTO UCIIOIH30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPTUU Ha OCHOBE 3aKOHA MPEBPAICHUSI U COXPAHCHUS BCEX M3BECTHBIX BUIIOB
SHEPTUHU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Nzydenne Gu3NKu Ha ypOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs HAIPABICHO

Ha JOCTH)KEHUE JINYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTelIbHbBIX
PE3yJIbTATOB.

B pesynbrate nzyuenus pu3NKu Ha ypOBHE OCHOBHOTO 00IIET0 0O0pa3oBaHUS

y oOyuatoierocsi 0yayT copMupoBaHbl CIAEAYIOUINE JINYHOCTHBIE PE3yNIbTaThl B
YacTH:

1) mMATPHOTHYECKOT0 BOCIIMTAHMSI:

— IIPOSIBJIICHUE HHTEPECA K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bu3nYeCcKoil HayKH;

— IEHHOCTHOE OTHOLIEHUE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3HUKOB;

2) TPAKIAHCKOTO H TYXOBHO-HPABCTBEHHOT 0 BOCTIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYKIEHUU OOLIECTBEHHO 3HAYMMBIX
U OITUYECKHX TMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTHKEHUN (pU3NKY;

— OCO3HAHHME BAXKHOCTH MOPAJIbHO-3TUYECKUX IPUHLMUIIOB B JI€ATEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

— BOCIHIPUATUE 3CTETUYECKUX KAaYeCTB (PU3NYECKOW HAyKH: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) IEeHHOCTH HAYYHOT'0 TO3HAHUS:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOM HAyKH Kak MOIIHOTO HHCTPYMEHTa
MTO3HAHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJIOTMM, BAXKHEWILEN COCTABISAIOIIECH
KYJIBTYPHI;

— pa3BUTHE HAyYHOM JHOOO3HATENBHOCTH, MHTEpEca K HCCIEA0BATENIbCKOU
JeSITENIbHOCTH;

S5) ¢opmupoBaHusi  KYJLTYPbl 3I0POBbSI W  3MOLMOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHUME IIEHHOCTH O0€e30MacHOro o0pa3a MKU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTU MpaBWl 0€30IaCHOrO IOBEJIEHUS Ha
TpaHCIIOpPTE, Ha J0pOrax, C AJNIEKTPUUYECKUM M TEIJIOBBIM 00OpY/IOBaHUEM B
JIOMAIITHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HaBbIKa pediieKCHH, NpU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeaoBeKa;

6) TPy10BOI0 BOCTIMTAHUSI:

— AKTUBHOE y4YaCTHE B PEIICHHHM IPAKTUYECKHX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNbHON OpraHU3alMH, TOpOja, Kpas) TEXHOJOTUYECKOH U



COIMAJIbHON HAIMpPaBICHHOCTH, TPEOYIOMUX B TOM YHCIE W (PU3HUECKHUX
3HAHUM;

e — HMHTEPEC K MPAKTUICCKOMY U3YUEHUIO MPOECCUl, CBA3AHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCTIMTAHUSI:

e — OpHWCHTAIMSI HAa NPUMEHEHWE (PU3NYECKMX 3HAHWUW JJIS PEIICHHs 3a1ad B
0o0JIacTU OKpY’)Karolield cpenpl, IUIAHUPOBAHHUS TOCTYIIKOB M OIIEHKH HX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEIbI;

e — OCO3HaHHME TJIO0AJTBLHOIO XapaKTepa SKOJOTMYECKUX IMPOOJIeM U MyTel ux
peLICHUS;

e 8) aganTanmum K HU3MEHSIIOUNIMMCS YCJIOBHUSIM COLUMAJHLHOM W NPHPOIHOM
Cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUH WCCIEIOBAHUNA U
MPOEKTOB (DU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTh OIBITY W 3HAHHUSIM
APYTHX,

e — TIOBBIIICGHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JESATEIbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUU HOBBIX 3HAHHI, B TOM YuCie (OPMYITHPOBATH
UJICH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e — OCO3HaHME JNE(DUIIMTOB COOCTBEHHBIX 3HAHMK U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKy;

e — IUIAHUPOBAHHE CBOETO PA3BUTHUSI B MPUOOPETEHUH HOBBIX (PUIUUYECKHUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISBIISITH B3AUMOCBSI3U MIPUPOJIBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIL30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OIICHKa CBOMX JEHUCTBUM C YYETOM BIIMSHUS Ha OKPYXAIOIIYK Cpenay,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIBTATHBI

B pesynpTaTe OCBOGHHS TpOrpaMmbl MO (PM3MKE HAa YPOBHE OCHOBHOTO
o01ero o6pa3zoBanus y oOy4daroierocsi 0yayT copMupoBaHbl MeTanpeaMeTHbIE
pe3yJabTaThl, BKIFOYAIOIINE TT03HABATEILHBIC YHUBEPCAIIbHBIC YUCOHBIC ICHCTBHSI,
KOMMYHUKATHBHBIC  yYHHBEPCAJIBbHBIC  ydeOHBbIC  JCHCTBHUSA,  pETYyJIATHBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3HaBaTeqbHBIC YHHBEPCAIbHbIEC YUeOHbIE NeiCTBUA

Ba3oBble Jijornyeckue AeicTBHA:



BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBbIC NPHU3HAKH OOBEKTOB
(sBICHU);

yCTaHABIMBATH CYMIECTBCHHBIA MPHU3HAK KIaCCHU(PUKAIINKA, OCHOBAHUS JIJIS
00001IEeHHS ¥ CPaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHBOPEYHS B pAaCCMaTPUBAEMBIX (paKTax,
TAHHBIX U HAOIOICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSM;
BBISIBJISITH  TTPUYUHHO-CJICICTBEHHBIC CBS3M TIPU HM3yYeHUU (PHU3NIECKUX
SIBJICHHM W TPOIIECCOB, JIeJaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIFOUCHHH, BBIIBUTATh TUIIOTE3bl O B3aWMOCBS3SIX
(U3NIECKUX BEITUYHH;

CaMOCTOSATENIbHO BBIOMpPATh CIOCOO pelieHus: y4eOHOU (u3HUecKon
3alauyu (CpaBHEHHUE HECKOJIbKMX BApUAHTOB pElUICHUs, BbIOOp Haubosee
MOJIXOAIIETO C YUETOM CAMOCTOATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarejbcKHe AeMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHMUS;
IPOBOJUTH MO CAMOCTOSITENIBHO COCTABIIEHHOMY ILUIaHY OIBIT, HECIOXKHBIN
bu3MUecKuil SKCIEPUMEHT, HEOOJbIIOE UCCleloBaHue (PU3NIECKOTO
SIBJICHUS;

OIICHMBaTh Ha MPUMEHUMOCTh M  JOCTOBEPHOCTh HH(POpPMAIIUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI MO pe3yJibTaTam
POBENEHHOTO HAOIIOCHUS, OTIBITA, UCCIICIOBAHNS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (U3HUUECKUX
MPOIIECCOB, @ TAKKE BBIJIBUTATh MPEAMNOJIOKEHUS 00 UX PA3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

MPUMEHSATH Pa3IMYHBIC METObI, HHCTPYMEHTHI U 3alpOCHI MPH TOUCKE U
orOope WHGOPMAIMKM WJIM JaHHBIX C Y4ETOM MpPEMIOKEHHOW Yy4eOHOU
bu3uYeCKOM 3a0a9H;

aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAIIHIO
Pa3ITUYHBIX BUIOB M GOPM TIPEICTABICHHS,

CaMOCTOSATEIIbHO  BBIOMpaTh  ONTUMAJBHYIO (OpPMY  TPEACTABICHHS
uHDopMaIMl W WUIIOCTPUPOBATH peIIaeMble 3aJladydl  HECJIOKHBIMHU
cXeMaMu, TuarpaMmmamMu, HTHOU rpaukoi U MX KOMOMHAIIMSIMU.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIE ydeOHbIE 1eHCTBHA:

B XOJie OOCYXKJEHHUsI Yy4eOHOro Marepuaya, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI TI0 CYIIIECTBY 00CYX IAaeMOUN TEMBI U
BBICKA3bIBaTh WJCH, HAIICJIICHHBIE Ha PEIICHWE 3a/Jadyd U TOJJCp KaHHe
OJ1aroxenaTeIbHOCTH OOIICHHMS;



COTOCTABJIATh CBOM CYXXICHHS C CYXACHUSAMH JPYIHMX YYaCTHUKOB
auasnora, oOHapy>KUBaTh Pa3IMuUe U CXOACTBO MO3UIIHIA;

BBIpaXXaTh CBOIO TOYKY 3PCHMSI B YCTHBIX U MUCHbMEHHBIX TEKCTaX;
myOJIMYHO TPEICTABIATh PE3YIbTaThl BHIMOIHEHHOTO (DU3UUECKOTO OMbITa
(9KCTIepUMEHTA, UCCIICOBAHUS, IPOEKTA);

MOHUMATh ¥ HUCHOJb30BATh  MPEHMYIIECTBA  KOMAHAHOM |
MHIMBUAYAIbHOW pabOThl TpU pEIICHHH KOHKPETHOH (U3UUecKoil
POOJIEMBI;

MPUHUMATD 1IeJTM COBMECTHOW JEATEIbHOCTH, OPTraHU30BBIBATh JECHUCTBUS
no e€¢ MJOCTIDKEHHIO: paclpeleNsTb poJid, OO0CYXIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHON pabOThI, 0000111aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
BBITIOJHATH CBOIO 9acTh PabOTHI, JOCTUTAs] KAYECTBEHHOTO PE3yJibTaTa Imo
CBOEMY HANpaBICHUIO M KOOPAWHUPYS CBOM JCUCTBHS C JAPYTUMHU
YJIeHaMU KOMaH/Ibl;

OLICHMBATh Ka4ye€CTBO CBOET0 BKJIaJa B OOIIMN MPOIYKT MO KPUTEPUSM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranmsamnus:

BBISIBJISITH MPOOJIEMBl B dKU3HEHHBIX U YYEOHBIX CUTYyalUsIX, TPeOyrOIHUX
U1 peleHust pU3NIeCKuX 3HaHUM;

OpUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPHUHATUS  PELICHUN
(MHIMBUAYaAJIbHOE, NPUHATHE PEUIEHUS B TpYyIIE, NPUHATHE PELICHUN
rpymmoit);

CaMOCTOSTENIbHO COCTABJISITh AITOPUTM pellIeHUs (U3UUECKON 3a7a4ul WIIN
IUIAHA MCCIICOBAHMUS C YY4ETOM HMEIOLIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEN, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUMN;
JienaTh BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEILICHUE.

CaMOKOHTpOJII), AMOIMOHAJIbHbIN NHTEJLJIEKT:

JaBaTh aJCKBATHYIO OLEHKY CUTYallUH U IIpeaJiaraTh IJ1aH €€ U3MEHEHMUS;
OOBSACHATH TPUYMHBI  JOCTHXKEHHSI  (HEJIOCTHUKEHUSI) PE3YJbTaTOB
NEesTEeIbHOCTH, JaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JCSTEIBHOCTh (B TOM YHKCJE B XOJ BBINOJHEHUS
(¢u3MUecKOro UCCIENOBaHMS WM TPOEKTa) HA OCHOBE HOBBIX
OOCTOSITENTLCTB, M3MEHUBIIMXCA CUTYyallMi, YCTAaHOBJIEHHBIX OILIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YNIbTATA LIETU U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JIPYroro 4eJoBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY PYroro;



MpU3HABaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHrnr (PU3NUECKUX 3a1au HIn
B YTBEPIKIAEHUAX HA HAYYHBIC TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEAMETHBIE PE3YJIbTATBI

K xoHIy 00yuenus B 7 kijiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SIBJICHMUS,
HaOMIOZICHUE, SKCICPUMEHT, MOJEIb, THUIIOTE3a, €AUHUIBI (DU3UICCKUX
BEJIMYMH, aTOM, MOJEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPAOE,
KHUJIKOE, Ta3000pa3HOE), MEXaHWYECKOE JIBKEHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TNPSIMOJIMHEHHOE), TPAEKTOPHs, PaBHOJEHUCTBYIOIIAS
cuna, aedopmanus  (ympyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOONIAIOIINECS COCYbL;

paznuuath siBieHus (auddysus, TEIIOBOE JBUKEHUE YaCTHI] BEIIECTBA,
PaBHOMEPHOE  JIBIJKCHUE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpUUS,
B3aMMOJICICTBHE TEJ, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO
BpallleHMsI, Tiepefada AaBJiCHUS TBEPABIMU TEIaMHU, XKUIKOCTSIMU U
razaMd, arMoc(epHOe€ JlaBJICHHWE, IUIaBaHUE TeJl, [MPEBpaALICHUS
MEXaHUYECKOW DHEPrur) MO OMUCAHUIO MX XapPaKTEPHBIX CBOMCTB W HA
OCHOBE OIIbITOB, JEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBJICHUE;
pacmo3HaBaTh MPOSBICHHE W3YYCHHBIX (PU3UYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SBJICHHS B MPHUPOJE:
MPUMEPHI ABWKCHUS C Pa3IUYHBIMA CKOPOCTSIMHU B JKMBOW W HEKHBOU
Opupojie, NECUCTBUE CHIBI TPEHHS B NPUPOJIE U TEXHUKE, BIUSIHUE
aTMOC(EpHOro IaBJICHUs Ha KMBOM OpraHU3M, IJIABaHUE PbIO, phlUuaru B
TEeJIE YeJIOBEKa, MPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1ayy B y4eOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBJICHUIA;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCIOIB3YS
dusnueckne BenUYHHBI (Macca, 00BEM, TIIOTHOCTH BEIIECTBA, BpEMS,
IyTh, CKOPOCTb, CPEHSA CKOPOCTh, CHUJIa YIPYIOCTH, CHJIA TSKECTH, BEC
Telna, CWJa TpEeHUs, JAaBieHue (TBEPAOTO Tena, >KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAsI CHJIa, MEXaHWYecKas paboTa, MOILIHOCTb, IJIEYO CHIIBI,
MOMEHT CHJbl, KOXP(UIIMEHT TMOJE3HOTO JEHCTBUS MEXaHH3MOB,
KHHETHYeCKass W TOTCHIMAIbHASI JHEPTUs), MPU OMHUCAHUHM MPABUIHHO
TPaKTOBaTh  (PUBMUECKHH  CMBICT  HMCIHOJIb3YeMBIX  BEIMYUH, UX
0003HAaUeHUA W eJUHMIIbl (U3HUYECKUX BEIUYUH, HAXOAUTh (HOPMYJIbI,
CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpaUKN U3YICHHBIX 3aBUCUMOCTEH (PH3NYECKUX BEINYHH;



XapaKTepU30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBICHHUS W TIPOIECCHI,
UCIIOJIb3YsI TIpaBUJja CJIOXEHUs CHJI (BIOJb OJHOM MpsiMOM), 3akoH ['yka,
3akoH [lackans, 3aKkoH Apxumesa, IpaBUiIo paBHOBeCHs pbryara (010ka),
«30JI0TO€ TIPAaBWJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPTUH, TPH OTOM [aBaTh CJIOBECHYIO (OPMYyJIHpPOBKY 3aKOHA U
3alMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBJICHUS, MMPOIIECCHl U CBOMCTBA TEJ, B TOM UHCIIE
U B KOHTEKCTE CHUTyallUd NPaKTUKOOPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATh NPUIMHHO-CIICACTBEHHBIC CBSI3HM, CTPOUTHh OOBsICHEHHE U3 12
JIOTUYECKUX IIIaroB ¢ ONMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SABJICHUM, (PU3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3aJadyd B 1—2 JEHCTBUS, HCIOJb3Yys 3aKOHbl U
dbopmyIibl, CBsI3BIBAIOIIME (PU3NUECKHME BEIUYMHBI: HAa OCHOBE aHalu3a
YCJIOBUS 3a/1a4M 3alIUChIBATh KPaTKOE YCIIOBHE, MOJCTABIATh (PU3HMUECKUE
BEJUYUHBI B (OPMYJBI M TPOBOJUTH PAcCUEThl, HAXOJUTH CIPABOYHBIC
JaHHBIC, HEOOXOUMBIE JIJIsl PEIICHUsS 3a]a4, OlIEHUBATh PEATUCTUYHOCTD
MOJIY4YeHHOU (PU3NYECKON BETUUNHBL;

pacro3HaBath NPOOJEMBbI, KOTOPhIE MOXHO PEIIUTh MPU TMOMOIIU
(U3UYECKUX METOJIOB, B OITMCAHUU MCCIIE0OBAHUS BBIICIATH IPOBEPSIEMOE
npeanosioxenue  (TUMOTe3y),  pazauyaTh W HUHTEPIPETHUPOBATH
MOJIYYCHHBIA pe3yJbTaT, HAXOJUTh OIIMOKM B XOJIe OIbITa, JeNaTh
BBIBOJBI 110 €T0 PE3yJIbTaTaM;

MPOBOAUTL OMNBITHI 1O HAOMIOJECHUIO (U3UYECKUX SIBICHUNA WU
buzruecKux CBOWCTB TEN: dbopMyIMpOBaThH MIPOBEPSEMBIE
MPEANOI0XKEHUs, COOMpPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHMUS,
3aMyUChIBATh XOJ1 OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBIMOJIHATh NPSIMBIE M3MEPEHHS] PACCTOSIHUS, BPEMEHHM, MACChl Tena,
00bEéMa, CHJBI W TEeMIepaTypbl C WCIOJIH30BAHUEM AHAJIOTOBBIX U
1M(pOBBIX TMPUOOPOB, 3aAMUCHIBATH TMOKa3aHUS MPUOOPOB C YUIETOM
3aJIaHHON a0COIOTHOM MOTPEITHOCTH U3MEPEHUN;

IIPOBOJIUTH UCCIICIOBAHKUE 3aBUCUMOCTH OJHOM (hU3NUYECKON BETUYUHBI OT
JIPYroll ¢ WCIOJb30BAaHUEM TPSMBIX HM3MEPEHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO ABMXKYILETOCS Tejla OT BPEMEHU JBHXKEHHUSI Tesa, CHIIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadeCcTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAIN COITPUKOCHOBEHUS TEN, CUJIIbI
YOPYTOCTH OT YJUIMHEHUsI TPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00BhEMa
MOTPYKEHHOM YaCTHU TeJa U OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH Te€Ja, OT TUIYOWHBI, HA KOTOPYIO MOTPYXEHO TEJO0, YCIOBUN
MJIaBaHUS TEJ, YCIOBUN paBHOBECHs phluara U OJIOKOB), y9acTBOBATh B



IUTAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUA, CcoOUpaTh YCTaHOBKY U
BBINOJIHATh U3MEPEHUs], CIEIysl NMPENJIOKEHHOMY IUIaHy, (PUKCHUpOBAThH
pe3yNnbTaThl TMOTYYCHHONW 3aBHUCHUMOCTH (DM3MYECKUX BEIMYMH B BHJE
MPEIJIOKEHHBIX Ta0nuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
WCCIICZIOBaHUS;

IPOBOJNUTh KOCBEHHBIE H3MEPEHMs (PU3MUECKUX BEJIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPJAOrO Tela, CUIA TPEHMUSI CKOJIbXECHMUS,
JaBJICHWE  BO3JAyXa, BBITAIKUBAIONIAs CWiIa, JEHCTByIOIas  Ha
NOTPYXKEHHOE B KHUAKOCTh TeNo, KO3()(PHUIIMEHT MONe3HOro AeWCTBUSA
IOPOCTBIX MEXAHU3MOB), CJIEAyS NPEUIOKEHHOW HWHCTPYKLUUU: TIpU
BBIMOJTHEHUH HU3MEPEHUM cOoOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIUMCIISTH 3HAUEHNE UICKOMOMW BEJIMUMHBI,

coOJII01aTh MpaBUiia TEXHUKU 0€30MaCHOCTH IIPH paboTe € J1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh NPUHIUIBI ACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BEChI, TEPMOMETp, JMHAMOMETpP, COOOIIAIOIIUECS COCYAbl, OapoMmerp,
pBIYar, MOJIBWKHBIA U HETIOJABMKHBIN OJIOK, HAKIIOHHAS TNTIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JEHCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHHUYECKUX YCTPOMCTB C OMOPOM Ha WX OMNHCAHHUS (B TOM YHCIHE:
HNOJUIMITHUKHM, YCTPOWCTBO BOJAOIPOBOAA, THUIAPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMED, OPIIHEBOM HACOC, APEOMETP), UCIIONb3Ys 3HAHUS
0 CBOMCTBaxX (pM3MUECKUX SIBICHHI M HEOOXOIUMbIE (PU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJAUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
NPAaKTHYECKOr0 HCIOJb30BaHUsl (DU3MUECKUX 3HAHUN B IOBCEAHEBHOM
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPH OOpalleHUH ¢ MpUOOopaMu U
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHEHUS 3JI0POBbS W COOJIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;

OCYIIECTBIISATh OTOOp MCTOYHUKOB HHpopmanuu B HWHTepHere B
COOTBETCTBHUH C 33J]aHHBIM [TOMCKOBBIM 3alIPOCOM, HA OCHOBE UMEIOLTUXCS
3HAaHUA ¥ TYTEM CpPaBHEHHUS Pa3UYHBIX HCTOYHUKOB BBIACIATH
MHPOPMAIMIO, KOTOpas SIBISIETCS MPOTHBOPEYUBON WM MOXET OBITh
HEJIOCTOBEPHOM;

MCIIOJIb30BaTh MPH BBINOJIHEHUH YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISAPHYIO
JIUTEepaTypy (QU3MYECKOrOo  COJEpXKaHUs, CIPAaBOUYHBIE MaTepuabl,
pecypcsl cetn MHTEepHET, BiageTh NpuéMaMu KOHCTICKTUPOBAHHUS TEKCTa,
npeobpazoBanust HHGOPMAIIUU U3 OJTHOU 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaUU (HPU3UYECKOTO COACPKAHUS, B TOM



yycie MyOJuYHO JeNnaTh KpaTKue COOOLIEHHsSI O pe3yibTaTax MPOEKTOB
WIA Y4eOHBIX HCCJIENOBAaHUM, IpPU OSTOM TIPAMOTHO HCIOJIb30BATh
M3YYCHHBI TOHSATHHMHBIN ammapar Kypca (OM3HKH, COIPOBOXAAThH
BBICTYIUJICHHE NPE3EHTALUEN;

[P BBINOJHEHUU YYEOHBIX IPOEKTOB M HCCIEAOBAHUN PpPaCIpPENENISTh
00s13aHHOCTH B TpYIIIIE B COOTBETCTBUU C IOCTaBJICHHBIMHU 3aJladaMH,
CIIEIUTHh 34 BBIIIOJIHCHWEM IUIAHA JECWCTBUM, aJCKBATHO OLCHUBATH
COOCTBEHHBI  BKJaJA B  JIEATENbHOCTh  TPYNNbI,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy 00yuenus B 8 kiiacce npeaMeTHbIe pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

WCII0JIb30BaTh MOHSATHA: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBHYKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUNIMUECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACBHIIMICHHBIM Tap, BIAXKHOCTh
BO3/yXa, TeMIlepaTypa, BHYTPCHHSSI DSHEPrUs, TEIJIOBOM JBUTaTElb,
AJIEMEHTAPHBINA AJICKTPUUYECKUN 3apsl, SJIECKTPUUECKOE T0JIe, TPOBOIHUKHU
Y TUAJIEKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TIOJIE;
pazinyath SABJICHUS (TEIUIOBOE pacHIMpPEHUE W CXKaTue, Terviornepeaaya,
TEIJIOBOE PaBHOBECHE, CMAUMBAHKE, KAMUJUISIPHBIC SIBJICHUS, HCIIAPEHHUE,
KOHJICHCAIIWS, TUIaBJICHUE, KpUCTauiM3anus (OTBEpJeBaHUE), KHUIICHHUE,
Terionepeaaya (TETUIONIPOBOHOCT, KOHBEKIIHUS, U3JTyYCHUE),
AJIEKTpU3AIMs TEJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBUE MAarHUTOB, JECHCTBUE
MAarHMTHOTO TOJI Ha MPOBOJHUK C TOKOM, 3JICKTPOMAarHUTHAs UHAYKIIHS)
10 ONHMCAaHUI0 MX XapaKTePHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPHUPYIOITUX JaHHOE (PU3UICCKOE SIBIICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY)KalollleM MHUpE, B TOM 4ucie (U3UYECKUE SIBIICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSXKEHHWE U KaNWJUIIpHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupoie, uznydeHue CoJiHIa, 3amMep3aHhe BOJOEMOB,
MOpcKHUe Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHESI, CHETa, AIEKTPUUECKUE
SBJICHUS B aTMocdepe, dJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3emiid, apeid MOTCOB, POJIb MAarHUTHOTO MOJISA JJIsS KU3HU Ha
3emiie, MOJSIPHOE CUSIHUE, IPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TIpHU3HAKH) (PU3UUECKUX
SIBIICHU;

OTHUCHIBATh U3YYCHHBIC CBOMCTBA TE M (PU3UYECKUE SIBJICHUS, UCTIOJIb3YsI
dusnueckne BeIMYMHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPTHs, KOJIHMIECTBO
TEIUIOThI, YyJeldbHas TEIUIOEMKOCTh BEILECTBA, YJIeJbHAs TEIoTa



IUTABJICHUS, yJedbHas TEIIoTa MapooOpa3oBaHusi, yJelbHas TEIIoTa
CTOpaHHs TOIUIMBA, KOI()(PUIMEHT TOJE3HOro JEHCTBUS TEIMJIOBOM
MAIllMHbI, OTHOCUTEIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHU 3apsl,
CUJIa TOKA, JJIEKTPUYECKOE HAIPSHKEHHUE, CONPOTHUBJIEHUE IPOBOJHMKA,
YACIBbHOE  CONPOTHBIICHWE  BEIIeCTBa, paboTa W MOIIHOCTh
AJIEKTPUYECKOTO  TOKa), TpU ONHCAHMM [PaBUWIBHO  TPAKTOBATH
(u3NYECKUI CMBICI HCIHOJIB3YEMBIX BEJIUYMH, 00O3HAYEHUS U E€AUHMIIBI
(¢u3NYeCKUX BEIWYUH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO
(¢u3NYECKyI0 BETUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH Trpaduku
U3YyYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCIIOIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIECKYISAPHO-KMHETUYECKOU TEOPUU
CTPOEHHUS BEIIECTBA, MPUHIIMII CYNEPHNO3ULMHU MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa JJid ydacTKa LEeNu, 3aKOH
Jlxoynsa—JleHna, 3akOH COXpaHEHMSA JHEPIUM, IPU OTOM JaBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHAa M 3allMChIBaThb €r0 MaTEMaTH4eCKOe
BBIPA)KCHUE;

OOBACHATH (PU3MUECKHE MPOLECChl M CBOICTBA TN, B TOM YHCIE U B
KOHTEKCTE CHUTYallMll NMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
OPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JornyecKux
IaroB ¢ Onopod Ha 1-2 W3Y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUM,
(U3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

peuarbs pacuy€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJIB3YSd 3aKOHBI U
(GopMyibl, cBsi3bIBatOLIME (DU3MUECKUE BEJIWYMHBI: HA OCHOBE aHalIMu3a
YCJIOBHMS 3aJlayd 3allMChIBAaTh KPATKOE YCIIOBHUE, BBIABIATH HELOCTATOK
JaHHBIX JUISl peUIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (POPMYJIBL,
HEeoOXoauMble JUisi €€ penieHusl, NPOBOAUTH Pacy€Thl U CpPaBHUBATh
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMU JAHHBIMHU;
pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOKHO PpEUIMTh MPU MOMOIIU
(¢u3NYECKUX METO/IOB, HCIONb3ys OMHCAHHME HCCIETOBAHMS, BBIICIATH
IPOBEPSEMOE  IPEANOJIOKEHNE, OLEHUBATh IPABWIBHOCTh MOpsAJIKA
IPOBEJEHUS UCCIEN0BaHUs, A€J1aTh BBIBOIBI;

OPOBOJUTH OMBITBI 1O HAOMIOAEHUIO (DU3WYECKUX SBICHUN WU
(¢u3nyecKux CBOWCTB Tel (KaMWUISIPHBIE SIBICHUS, 3aBUCUMOCTh JaBJICHUS
BO3/yXa OT ero o0bEéMa, TeMrepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHusl NpPU M3JIYyYEHUHU OT LBETa H3Iyyarolleld (moriouaroumen)
NOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJbI OT TEMIEPATYPHI KUAKOCTH U
IJIomana €€ IOBEPXHOCTH, DJEKTPHU3alMs Tel W B3aWMMOJEUCTBUE
JNEKTPUYECKUX  3apsgo0B, B3aMMOJECUCTBHE ITOCTOSIHHBIX MAarHuTOB,



BU3yallM3allisl MAarHUTHBIX TIOJIEW ITOCTOSIHHBIX MAarHUTOB, JE€UCTBHS
MAarHUTHOTO TOJS Ha MPOBOAHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa,
CBOMCTBA DJIEKTPOJBUTATENSI IOCTOSHHOTO TOKa): (OpMyIUPOBATH
MPOBEPSiEMbIE MPEATONIOKEHHSI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHus, OMUCKHIBATH XOJI OTBITa U (POPMYITHPOBATH BHIBOIBI;
BBITIOJIHATh ~ MpPSMbIE  U3MEPEHUS  TEeMIIepaTypbl, OTHOCUTEIHHOU
BJIQXHOCTU BO3/lyXa, CHWJIbl TOKa, HANpPsDKEHHS C HCIOJIb30BaHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (DU3MUECKUX BEJIMYUH, CPAaBHUBATH
pe3yAbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;
IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHONU (PU3MUECKON BEJIMYUHBI OT
IPYrod C  HCHOJIb30BAaHUEM  MPSAMBIX  HU3MEPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOAAW IONEPEYHOrO
CEYEHMS U YACIBHOIO CONMPOTHUBIICHHS BEIIECTBA MPOBOJAHUKA, CUJIBI TOKA,
UIYIIEro 4Yepe3 MPOBOAHUK, OT HANpsSOKEHUST Ha IMPOBOJHMKE,
UCCJIEIOBAHNE TIOCIEAOBATEIBHOIO M NApAJUIEIBHOTO  COEIWHEHUN
IPOBOJHUKOB): IUIAHUPOBAaTh MCCIIEJOBAHUE, COOMpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (DUKCUPOBAThH
pe3ynbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHUJE TaOMuL W TpadUKOB,
JIeNaTh BBIBOJIbI 110 PE3YJITATAM UCCIIEOBAHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHHUS (PU3MUYECKUX BEIMUYMH (yAelabHas
TEIUIOEMKOCTh ~ BELIECTBa, CONPOTUBJICHHE TNPOBOJHUKA, pabora U
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh H3MEPEHHUs, COOUpaTh
AKCIIEPUMEHTAJIbHYIO0 YCTaHOBKY, CJEAysl MPEasoKEHHOW MHCTPYKLHH, U
BBIUMCIISTH 3HAUEHNE BEIHMUMHBI,

coOJI0/1aTh MpaBUiia TEXHUKK 0€30MaCHOCTH IIPU paboTe ¢ 1abopaTOpHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MNPHUHIMUIBI  JEHCTBUA M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmucaHus (B TOM 4YHUCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TMUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIBTMETP, CUETUMK AIIEKTPUYECKOM HHEPIUHU, SJIEKTPOOCBETHTEIIbHBIE
npuOOpPbI, HArpeBaTENbHbIE IEKTPONPUOOPHI (IPUMEPHI), AINEKTPUUECKHUE
PEeIOXPaHUTEIH, HIEKTPOMArHUT, JIEKTPOJBUTATENb OCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHMSI O CBOMCTBAaX (PU3MYECKUX SBICHUM U HEOOXOAMMBIC
(duznyecKkue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIC
nopuOoOpsl O CXeMaM M CXEMaTUYHBbIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUraTelIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBbI 3JIEKTPUYECKHX



Lenel ¢ MOCIeA0BaTEebHBIM U MapaUIeIbHBIM COEIMHEHHEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUECKUX IIeTICH;
OPUBOIUTH  MpUMEpPHl  (HAXOAUTh  HWHGPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUW B IOBCEIHEBHOU
KHU3HU JJ1 obecriedeHns: 0€30MacHOCTU MPH OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbS U COOJIOACHHUS
HOPM SKOJIOTUYECKOTO MTOBEJICHUS B OKPY>KaIOIIIEH cpejie;

OCYIIECTBIISITh TOMUCK HMHPOpPMAIMH  (PU3UYECKOTO  COACpX aHHUSI B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHUM M NTYyTEM CpPaBHEHUS
JOTIOJTHUTENbHBIX ~ MCTOYHUKOB  BBIACHATh HH(OpMAIMIO, KOTOpas
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOM;
UCIOJIb30BaTh MPH BBHIMOJIHEHUH Y4YE€OHBIX 3a/laHUi HAayYHO-TIOMYJIIPHYIO
JUTEPATYpPy (PU3MUECKOTO COJAEpKaHUs, CIPABOYHbIE MAaTepUalbl,
pecypcbl cetu HTepHET, BiaieTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl UHPOPMALIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;
co3/1aBaThb COOCTBEHHBIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
0000mmass uHPOpPMALIMI0O W3 HECKOJIBKUX HCTOYHUKOB (PU3UUECKOTO
colepkaHusi, B TOM 4ucie NyOJUYHO TMPEACTABIATh PE3YJIbTAThI
MIPOEKTHOM WJIM HMCCIIEIOBATENbCKON NE€ATEIbHOCTH, MIPU 3TOM I'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIM TIOHATHHHBIA ammapat Kypca (Qu3ukw,
COTIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIOJIHEHUN YYEOHBIX TMPOEKTOB W HCCIENOBAHUN (PHUINIECKUX
MPOLIECCOB pachpenessiTh OO0S3aHHOCTH B TPYIINE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMU, CJICIUTH 3a BBIMOJIHEHUEM TUTaHA JIEUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBaTHO OILICHWBATh COOCTBEHHBIM BKJIag B
JESITeNIbHOCTh TPYIIIbI, BHICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MPOSIBJISISt TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonIy 00yuenus B 9 kJjiacce mpeaIMeTHbIC pe3yIbTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHA: CHUCTEMA OTCU€Ta, MarTepuaibHas TOYKAa,
TPaeKTOpHsl, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, Aedopmarius
(ympyrasi, njacTUyeckas), TpPEHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M IEPErpy3KH, LEHTP TSHKECTHU, aOCONIOTHO TBEPAOE TEIIO,
LEHTP TSKECTH TBEPAOIO Tesla, pAaBHOBECHE, MEXaHUUECKHE KOJeOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAJIbHO30PKOCTD,
CHEKTPbl UCIYCKAHUA U TOTJIOIICHUs, anbda, O0eTa- U raMMma-u3inydeHus,
W30TOIBI, IAECpPHAs SJHEPreTHKA;



paznuyaTh SIBJI€HUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJIMHEWHOE
JIBW)KEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
MaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TeJl, PEaKTUBHOE JBUKEHUE, KOJeOATeIbHOE JIBH)KEHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIeOaHHsI), PE30HAHC, BOJHOBOE JIBHKCHHE, OTPAKCHHE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHHUE M TPEIOMIICHHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3lioKeHHUe OeJoro cBeTa B
CHEKTp M CJOXXEHHE CHEKTpPaJbHBIX IIBETOB, JUCIEPCHUS CBETAa,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEWYATOrO CHEKTpa
U3ITYYEHHUS ) TI0 ONTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JE€MOHCTPUPYIOIINX JTaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MUECKUX SIBJIICHUUA B
OKpYXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPHUPOAE:
MPWIKNBBI U OTJIMBBI, ABWKEHUE MIaHeT COHEYHOU CUCTEMBI, pEAKTUBHOE
IBW)KEHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB KUBOTHBIMU,
3eMIICTPSICEHNE, CEHUCMUYECKHE BOJHBI, I[yHAMHM, D3XO, LBETa TeEJ,
ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTMYECKOE ACHCTBUE BUIMUMOTIO,
yabTpaUoOJIETOBOTO U PEHTICHOBCKOTO M3JyYEHHH, €CTECTBEHHbBIN
PaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJHOAKTHUBHOE H3IyYEHUE
OPUPOJHBIX MHWHEPAJIOB, [EWCTBUE PAAMOAKTUBHBIX M3JIyYCHUN Ha
OpraHu3M 4eJIOBeKa), MPH STOM IMEPEBOAUTH MPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIACNSTh CYUIECTBEHHbIE CBOMCTBa (MPHU3HAKH) (PU3MUYECKUX
SIBJICHUM;

OMKCHIBATh U3yUYCHHBIE CBONCTBA TEN U (PU3UUYECKUE SIBJICHUS, UCTIONB3YS
¢usnuecknue BENWYUHBI (CpEIHSAS W MrHOBEHHAs CKOPOCTb Tela Mpu
HEPABHOMEPHOM JIBIDKEHHMH, YCKOPEHHE, NEPEMEIIECHHE, MYTh, YIJIOBAs
CKOpPOCTb, CHJIa TPEHUS, CUJia YNPYTOCTH, CUJIA TSAXKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHUsA, BEC Tela, HUMIYJIbC Tella, HMMIYJIbC CHJIbI,
MexaHudeckas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSATOrO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS PHEPTUs CHKaTOU
NPY>KUHBI, KUHETHYECKAas DSHEPrus, IOJIHAS MEXaHWYeCKas DHEprus,
NEepHOJ M YacToTa KojieOaHUM, IJTMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTellb MPEJIOMIICHHS CPelibl), IPU ONMHCAHUU
MPaBUJIILHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOJIB3YEMbIX BEJIMYMH,
0003HaueHNA W EIUHUIBI (U3UUECKUX BEIUYMH, HAXOIUTH (HOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3NYECKYI0 BEJIMYHMHY C APYTUMH BEIUYHMHAMM,
CTPOUTH TpapUKH U3yYEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYMH;
XapaKTepu30BaTh CBOMCTBa Tel, (PU3UUYECKHE SBICHHUS U MPOLIECCHI,
HCIIONIb3Ysl 3aKOH COXPAHEHMS SHEPIMH, 3aKOH BCEMHUPHOT'O TATOTEHUS,



NOPUHLIMIT CYNEePHO3UIUN CHUJI, MNPUHIUI OTHOCUTENbHOCTH ['amumies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIIYJbCa, 3aKOHbl OTPAKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHMS 3apsAI0BOIO U MAaCCOBOI'0 YHCET
IpU SAEPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa U 3alUCBIBATh €0 MAaTEMaTHUECKOE BBIPAKECHHUE;

OOBACHATh (U3NYECKHE NPOLECCHl U CBOMCTBA TEJI, B TOM 4YHCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa: BBISABIIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB ¢ OMOpOM Ha 2—3 W3YYEHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUM,
(pu3nYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacy€THbe 3adaud (OmUparoluecs Ha cucteMy u3 2-3
YpaBHEHUI), UCIIOJIb3YSl 3aKOHBI M (JOPMYJIbI, CBA3BIBAIOIINE (PU3HMUECKHE
BEJIMYMHBI: HAa OCHOBE aHajJM3a YCIOBUS 3a7aud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WM W30BITOYHBIC JTAaHHBIC, BHIOMPATH
3aKOHBI U (POPMyJIBI, HEOOXOAUMBIE JJISl PELICHUs], IPOBOJUTH PACUEThl U
OLICHMBATh  PEAJUCTUYHOCTh IOJYYEHHOTO 3HA4eHus (usmueckon
BEJIMYUHBI;

pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PpEIINTh MPH TOMOIIU
(¢U3NIECKUX METOJIOB, HCIIONB3ysd OMHCAHHME HCCIECTOBAHMS, BBIICIATH
OpoBepsieMOe  MPEANOJIOKEHHE, OLIEHWBATh IMPAaBUIBHOCTb MOpPSAKA
OPOBEACHUS  HMCCIEAOBAaHUSA, JeJaTh  BbIBOJbI, HMHTEPIPETUPOBATH
pe3yNnbTaThl HAOIIOIEHUH U OIIBITOB,;

OPOBOANWTH OMBITHI TO HAOMIOACHUIO (PU3UYECKUX SBICHUNA WIH
¢uznyeckux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHHUsl HPHEPTUM, 3aBUCUMOCTb NEpHUoAa KoJeOaHUW NpPYKMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUTATYbI MaJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTPAaHEHUE CBETA,
pasnokeHre Oenoro cBeTra B CHEKTP, U3YyUYEHUE CBOMCTB M300pa)ke€HUs B
IJIOCKOM 3€pKajie M CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JMH3€e, HAOMIOJEHUE CIUIOMIHBIX WU JIMHEHYaThIX CHEKTPOB H3ITYUECHHUS):
CaMOCTOSITEJIbHO ~ COOMpaTh YCTAaHOBKY M3 H30BITOYHOrO  Habopa
o0Opy/lOBaHUs, ONUCHIBATH XOA  OMbITAa W  €r0  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

MPOBOAMUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaesnsis
CpenHee 3HAaYeHHE H3MepsIeMOol BeauuuHbl ((POKycHOE paccTosHue
coOuparoleil JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba U3MEpPEeHHUs
(M3MepUTENBHHOTO TTPUOOpPA);

NPOBOANTh HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUYECKHUX BEIMYUH C
MCIIOJIb30BaHUEM TPSMBIX M3MEPEHUHN (3aBHCHUMOCThH IyTH OT BPEMEHHU



Py PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJeOaHUM MaTeMaTHU4eCcKOro MasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakeHHs CBETa OT yrjla MaJCHUs U yria MpeIoMJICHHs] OT yria
NajieHusi): IUIAHUPOBATh HCCJIENIOBAHUE, CAMOCTOSITENIbHO COOMpPAaTh
YCTaHOBKY, (PUKCHUpOBaTh peE3yNbTaThl IMOJYYEHHOM 3aBHCHUMOCTH
¢u3nUecKuX BEIMYMH B BHUAE TaOJIUIl M T'paUKOB, J€JIaTh BBIBOIBI IO
pe3yibTaTam HCCIIEeIOBAHUS;

NPOBOANTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpemHsis
CKOpPOCTh M YCKOpPEHHE Tella TpH PABHOYCKOPEHHOM JBUKCHHH,
YCKOPEHHE CBOOOJIHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIIUEHT
TPEHUs CKOJBXKEHUS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHuM MAaTeMaTUYeCcKOro U MPYKUHHOTO MAasTHHUKOB,
ONTHYECKass Cuja coOuparomed JIMH3bI, PaJAHOAKTUBHBIA  (OH):
TUTAHUPOBATh HM3MEPEHHUs, COOMpaTh IKCIEPUMEHTAIbHYIO YCTaHOBKY WU
BBIMOJIHATh U3MEPEHMUSI, CIIeAys NPEUI0KEHHON WHCTPYKLIHUU, BBIYUCIIATH
3HaY€HHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNIbTAThI C YUYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUJia TEXHUKU 0€30MaCHOCTH IPHU paboTe € JJaObOpaTOpPHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIE TIPU3HAKM M3YUYEHHBIX (DU3MUECKUX MOJEINIEH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHHUK
CBeTa, JydY, TOHKas JIMH3a, ITUIaHETapHas MOJEJb aTroMa, HYKJIOHHas
MOJIeTIb aTOMHOTO SJIPa;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS U3YUYEHHBIX MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB C ONOPON Ha WX omucaHus (B TOM YHUCIE:
CHHUIOMETp, JaTYUKH TOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, pakeTa,
9XOJOT, OYKH, TMepuckom, ¢oToanmnapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHONB3Yysd 3HaHUS O
CBOWCTBax (U3MUECKHX SBIEHUA U HEOOXOAUMbIE (PU3HUECKHE
3aKOHOMEPHOCTH;

MCTIOJb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKUX IPOIECCOB
NpU peUICHUH Yy4eOHO-TIPAKTHUECKUX 3a/lad, ONTHYECKHE CXEMBI IJIs
MOCTPOCHHUS N300paKeHH B IMJIOCKOM 3epKajie U cOOUparouiei JMH3e;
OPUBOIUTH  MpUMEPbl  (HAXOAUTh  HMHGPOPMALMIO O  IpHUMEpax)
NPAaKTHYECKOTO HCIONIb30BaHUsl (DU3MUECKUX 3HAHWUK B MOBCEIHEBHOMN
KU3HU A1 obecriedeHnsi 0€30MacHOCTH MPH OOpalleHnH ¢ MpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 30POBbS U COOIONCHUS
HOPM IKOJIOTUYECKOTO MOBEJCHUS B OKPY’KaIOIIEH CPe/IE;



OCYIIECTBIISATh TOMUCK HMH(POpMAIMH  (PU3UYECKOTO COACpKAHUS B
WuTepHeTe, caMoCTOATENbHO (HOPMYIHPYs TIOMCKOBBINM 3alpoc, HaXOAUTh
MyTH OMPEENICHUs] JOCTOBEPHOCTH MOTYYSHHON MH(POpPMAIMN Ha OCHOBE
MMEIOIIMXCS 3HAHUW U JTOTIOJIHUTENIBHBIX NCTOYHUKOB;

HCIIOJIb30BaTh MPHU BBINOTHEHUH YYE€OHBIX 3aJJaHUi HAYYHO-TIOMYJIAPHYIO
JUTEpaTypy (QU3NYECKOrOo  COAEpXKaHUs, CIPABOYHBIE MaTepuabl,
pecypcebl cety MIHTepHeT, BiiaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOINEHHUS HAa OCHOBE
MHPOpMAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
NyOIMYHO MPECTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NEATEIBHOCTH, INIPU O3TOM TIPaMOTHO  HCIOJB30BaThb  W3YYEHHBIN
MOHSATUMHBIN anmapar K3y4yaeMoro pasiaena (U3HKM U CONPOBOXKIATH
BBICTYIUUICHHE TIpe3CHTAaIMed C y4ETOM OCOOEHHOCTEH ayJIUuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
KoHTpoJabHbI IIpakTuyeckue
n/n MPOrpamMMbl Bcero oOpa3zoBarTe/ibHbIE
e padoThl padoThbI
pecypchbl

Pa3nes 1. ®u3nka u e€ poJib B NO3HAHUHN OKPY:KAKOIIEro MUpa

11 ®dusnka - HayKa 0 IpUpoJie 2 bu6mnuorexa [IOK
| " PPt https://m.edsoo.ru/7f416194
bubmmoreka [IOK
- rmece pen ’ 1 https://m.edsoo.ru/7f416194
. bubmmoreka [IOK
13 EcTtecTBeHHOHAYYHBIN METO,T TIO3HAHWSI 2 1 oo 7416104
Hroro no pasneny 6

Pa3nesn 2. [lepBonayajibHbIe CBe/IEHNS 0 CTPOCHHHU BellleCcTBa

2.1 CTtpoenue BelecTBa 1 bubnnorexa [IOK
) P m https://m.edso0.ru/7f416194
29 JIBU>KEHUE M B3aUMO/IEMCTBUE YACTHII 5 1 but6mmoreka [IOK
' BEILECTBA https://m.edso0.ru/7f416194
but6mmoreka [IOK
2.3 ArperatHble COCTOSIHUS BELIECTBA 2 httos://m.eds00.ru/7f416194
Wroro no pazneny )
Pa3nen 3. /IBH:KeHHe M B3aUMO/IeilicTBHE Tel
but6mmoreka [IOK
Nl M
3 CXQHHHICCKOT ABHACHIE 3 https://m.edso0.ru/7f416194




but6mmoreka IIOK

32 Muepuus, macea, n10THOCTS 4 1 https://m.edso00.ru/7f416194
but6mmoreka IIOK
33 Cuna. Bt cun 14 2 https://m.edso00.ru/7f416194
Hroro no pazaeny 21
Pa3nen 4. laBinenne TBEPABIX TeJl, ;KHAKOCTEN U ra30B
41 [asnenue. [lepenaua naBneHust TBEPIbIMU 3 bubnuoteka [IOK
' TeJIaMH, KUIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapaenue xuKocTH > https://m.edso00.ru/7f416194
bu6mmorexa [IOK
4.3 ATmocepHoe asiieHne 6 https://m.edso00.ru/7f416194
44 JlericTBUE )KUAKOCTH U Ta3a HA MOTPYKEHHOE ; 3 bubnmnoreka [IOK
' B HHUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 5. PaGoTa u MomHoCTH. JHEprus
bu6nunorexa [JOK
5.1 Pabora n momHoCTS 3 1 https://m.edso00.ru/7f416194
bu6nunorexa [JOK
52 Hpocrsie Mexamm3mb! S ! https://m.edso00.ru/7f416194
bubnunorexa [JOK
53 Mexanmeckas SHepris 4 ! https://m.edso00.ru/7f416194
Wroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12




8 KJIACC

KosanuyecrBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudpoBbIie
Ne i/ P Konrpoasnsie | IIpakruyeckue (upp )
NMPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
Pasznea 1. TensioBbie IBJICHUA
. bubnuoteka [IOK
11 CrpoeHnue 1 cBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
12 Tenossie nporteccht 21 L > https://m.edsoo.ru/7f4181ce
Htoro mo pazneny 28
Pa3nen 2. DinekTpuyecKkue U MAarHUTHDIE SIBJIEHUS
21 DIIeKTPpUUYECKHE 3aps/Ibl. 3apsyKEHHBIE Tena 7 1 bubnnoreka [IOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [IOK
2.2 [TocTOSIHHBIN 3JIEKTPUUECKH TOK 20 1 7 httos://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
23 MarHHTHbIC ABACHHS 6 L 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 DMEKTPOMAHHTHAS HHIYKUHA 4 https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5




9 KJIACC

KosanuyecrBo yacos DJIeKTPOHHbIE
HanmMeHoBaHue pa3iesioB U TeM undpoBbIie
Ne i/ P Konrpoasnsie | IIpakruyeckue (upp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchl
Pasznea 1. Mexannueckue ABJICHUSA
11 MexaHandeckoe IBMKECHHE U CIIOCOOBI €T0 10 1 bu6mmorexa [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
12 B i 20 1 3
SanMoAeHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
13 3 10 3
AKOHET COXparem https://m.edsoo.ru/7f41a4a6
Hroro o pa3neny 40
Pa3znen 2. Mexannueckue KoJ1e0aHusi U BOJTHbBI
bu6mmoreka [JOK
2.1 M 7
CXAHHICCKHE KONICOAHN 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M ) 1
eXAHHIECKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen 3. DileKTpOMArHUTHOE MoJIe U YJIEKTPOMATHUTHBIE BOJTHBI
DIEeKTpOMarHuTHOE 0JIE U bubnuorexa LIOK
3.1 6 2
JIEKTPOMArHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6

Pasznen 4. CBeTOBBI€ SIBJICHHS




4.1 3aKOHBI pacIpPOCTPAHEHUS CBETA 6 2 bubmorexa [OK
' pacupoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3BI ¥ ONITHYECKHE IPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.3 Paznoxenune 6emoro ceera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paznen 5. KBaHTOBBIE IBJIEHUS
bu6mmorexa [JOK
51 HcnyckaHue 1 MOTJIOIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
52 CTpoetiie aTOMHOTO 1pa 0 ! https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
>3 AAnepisie peaxiuin ! ! https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Paznen 6. [ToBTOpuTeE/IbHO-0000 1A I0IIMIT MOYJ/Ib
[ToBTOpeHue 1 00001IEHNE COAEPKAHUS bub6nuoreka IIOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27







IHOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acos Hcnoan3yemoe JJIeKTPOHHBbIE
Ne o0opyaoBaHue (B TOM nu@posbie
Tema ypoka Konrtpoabnbie | IlpakTnueckue
n/n Bcero 4yucJie u 000py10BaHue o0pa3oBaTejibHbIE
padoTsbI padoTsbI
«Touxku Pocray) pecypchl
1 ®usuka — HayKa O IPUPOJIE. 1
SIBneHns npupobl
2 ®duznyeckue ABICHUS 1
JInHelKa, 3mepuTenbHbIN
UMAMHAP, MEH3YPKM, MepHas
du3nyecKue BeIUINHBI K UX
3 1 NeHTa, TEPMOMETP, AaTUMK
MU3MEPEHUE
Temnepatypbl (obopydosaHue
«Touku pocma»)
JlabGopaTtopHnas pabota Ne 1 .
N3mepuTenbHbIM LMANHAP,
4 «Ornpe/eIeHHe IICHBI CTICHHSE 1 1 cTakaH, konba (o6opydosaHue
U3MEPUTENHEHOTO MPUOOpay. «TouKu pocma»
Nucrpykrax no OT u Thb.
Meroasl Hay4HOTO ITO3HAHMSL. bubnnorexa LIOK
5 Onucanue GpU3NYECKUX SIBICHUH 1 https://m.edsoo.ru/ff09f72a
C TTOMOIIIBIO MOJENEHN
6 du3nka 1 TCXHUKA 1
Crpoenue BemiectBa. ONBITHI,
7 JIOKa3bIBAIOIINE JUCKPETHOE 1 bubmorexa TIOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
3 1 1 CTeknAaHHaA N1acTUHKaA, BOA3, bu6mmorexa [JOK
BHJKEHME YACTHI] BEIIECTBA
T Bet bymara, macno https://m.edsoo.ru/ff0a013e




Jladoparopnasi pabora Ne 2

Manble Tena (ropox, niueHo,

9 «Omnpenenenue pa3MepoB MaJIbIX MaK), IMHeltKa, KapaHaalu,
tem». Muctpykrax no OT u Th. doTorpadpua monekyn
ArperaTHble COCTOSTHUS
10 BemecTBa. . O000IIeHHE 110 bubmuoreka [IOK
pazneny «llepBoHauasibHbIE https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUH BEIIECTBA»
MexaHu4eckoe JIBUKEHHUE.
11 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa [OK
p p p https://m.edsoo.ru/ff0a05c6
JIBHKCHHE
bubmuoreka [IOK
12 CxopocTb. EquHuIe ckopoctu
p FHETHT p https://m.edsoo.ru/ff0a079c
Pacuer nytu u Bpemenu bubnuoreka LIOK
13
IBUKEHUS https://m.edsoo.ru/ff0a0ae4
Mpubop ANa AeMOHCTPaLLMM
1 WNuepuus. Macca — mepa ﬂ:ﬂeHMpﬂAVIHeA . BZ ! bubnnorexa LIOK
VHEPTHOCTH TEIl pumm, A https://m.edsoo.ru/ff0a0c10
nerkonoasuXHble MallMHKK
JlaGopaTopnasi pa6ora Ne 3 Habop Ten pasHoit macchl, BeCbl
15 «M3mMepeHne macchl Tena Ha PbIYAXKHbIE M S/IEKTPOHHbIE
PBIYQKHBIX Becax». MHCTpykTax (0bopy d)oeaHue «Touku
ocma»
o OT u Th. P
[TnotHOCTH BemiecTBa. Pacuer .
Habop Ten oaMHaKOBOM Macchl bubmuoreka [IOK
16 Macchl M1 00beMa TelIa Mo €ro
pa3Horo o6bema, AMHaAMOMETP https://m.edsoo.ru/ff0a0fee
TJIOTHOCTH
17 JlaGopaTopnas paGora Ne 4 N3mepuTenbHbIN LUAMHAP,

«M3mepenne o0bema Tenay.
JlaGopaTropHas padora NeS.
«OmnpeneneHue mIOTHOCTH

CTaKaH C BO,CI,Oﬁ, TBEpPAble Tena
Ha HUTWU, BeCbI LI,Md)pOBbIe

(o6opyodosaHue «To4Ku




TBEpAOro Tena». MHCTpyKTax mo
OT u Th.

pocma»)

Pemenue 3a1a4 no reme

bubmoreka [JOK

18
"ITimoTHOCTH Bemecrna' https://m.edsoo.ru/ff0al23c
OnHamomeTp, WTtatne, Habop
Cuna KaK XxapakTepuCTHKa rpy3os no 100 r, Habop NpyKUH EuG LIOK
. o nOJINOTEKA
19 B3auMozeiicTeus Teir. Cuna PA3HOM >KECTKOCTH
3 r (0o6opydosaHue «Toyxku https://m.edsoo.ru/ff0al8cc
TIPYTOCTH. 3aKOH a
yHpyr YK pocma»)
Jlaboparopnasi paGoraNe6. [AvHamomeTp, WwTaTme, Habop
20 ««I'pagyupoBaHue IpyKUHBI U rpysos no 100 r, auct bymaru
HU3MEPECHHE CUIT ITMHAMOMETPOM. (o6opydosaHue «Touku
HNucrpykrax no OT u Thb. pocma»)
21 SIBnenwme tarorenus. Cuia
TSDKECTH
CBs3b MEXKIY CHUIION TSHKECTH U
22 Maccoi TenayBec Tena. Pemenue bubnmorexa HOK
e ' | https://m.edso0.ru/ff0al778
3a7a4 1mo TeMe "Cua TSHKECTH
CuJia TSDKECTH Ha IPYTUuX
23 IJIaHeTax d)Hque(I:)IZII:e bubmioreia [IOK
’ https://m.edsoo.ru/ff0a1502
XapaKTePUCTHKH IIAHET
[uHamomeTp, rpys, naker ¢ bu6mmoreka [JOK
24 Bec tena. HeBecomocTh .
BOZOM https://m.edsoo.ru/ff0al778
25 Pemrenne 3amauq.
26 CrnoxxeHue IByX CHII, [ltatus, peryar, TuHeWKa, 1Ba | bubdmmoreka [{OK

HaIpaBJICHHBIX MO OJJHON
npsiMoil. PaBHoeicTByromas
cHun

OJIMHAKOBBIX I'Py3a, JBa
0J10Ka, HUTh HEpaCTsLKUMas,
JIMHENKa U3MEepUTENbHas,

https://m.edsoo.ru/ff0ala70




JUHAMOMETP

(obopydosaHue «Touku
pocma»)

27

Pemenue 3agau no reme
"PaBHonericTBytOmIAast cui"

28

Cuna tpenus u €€ Bunbl. Tpenue
B IIPUPOJIC U TEXHUKE

HaknoHHaA NN10CKOCTD, LapuK,
necok

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaboparopHasi padora Ne7.
«M3yueHne 3aBUCUMOCTHU CHIIbI
TPCHUS CKOJILXKCHUA OT CHUJIBI
JaBJICHUS U Xapakrepa
COIPUKACAIOLINXCS
noBepxHocTei». MHCTpYyKTax Mo
OT u Thb.

[epeBaHHbIN bpycok, Habop
rpy3oB, ANHAMOMETP
(obopydosaHue «Touku
pocma»)

bubmuoreka [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amay Ha onpenesieHue
PABHOJICVCTBYIOLLIEN CUIIBI

31

Pemenue 3agau mo temam: «Bec
Tenay, «I['paduyeckoe
n300paxkeHue cun, «CHiiby,
«PaBHOZENUCTBYIOIIAS CUIDY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0

32

KonTponbhas paboTa rmo remam:
«MexaHndecKoe IBIKCHHEC),
«Macca, mI0THOCTE», «Bec
tenay, «I'paduueckoe
n3o0paxkeHue cuiny, «CUibhy

33

Hasnenune. CriocoObl
YMEHBIIICHUS U YBEITUUCHUS
JIABIICHUS

[JaTuvK aasnexHus
(obopydosaHue «Touku
pocma»)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6




JlaBiaeHnwue raza. 3aBUCHMOCTh

JlaT4uk faBiICHHS, [ITATUB,
pabouast EMKOCTh, TpyOKa,

bubmoreka [JOK

34 AaBIICHNUA ra3a 0T 00LEMa, JMHelika (o6opydosarue https://m.eds00.ru/ff0a2376
TEMIIEpaTypbl «Toyku pocma»)
[lepenaua naBieHus TBEPABIMU
bubmuoreka [IOK
35 TEJIAMH, KUIKOCTSIMH 1 Ta3aMH. LWap Mackans 1
3 I https://m.edsoo.ru/ff0a25b0
akoH [lackans
JlaBiieHME B )KUJIKOCTH U ra3e, CrakaH ¢ BOAOM, AaTUMK
36 BBI3BAHHOE JICHCTBHEM CHUJIBI Aaenenma (06opydosarue bubnnorexa LIOK
PRECTH «Touku pocma») https://m.edsoo.ru/ff0a2718
Pemenue 3anay no reme BuG OK
noIMoTeKa
37 «/laBiieHME B )KUJIKOCTH U ra3e. i
3 - https://m.edsoo.ru/ff0a2826
akoH [lackas»
a8 CooBIaIoNecs COcVL CoobluatoLmeca cocyapl, bu6mmorexa [JOK
HHAIot YA Habop Kanuanapos https://m.edsoo.ru/ff0a2970
. bubnuoreka [IOK
39 ['mapaBnuueckuii npecc 1
https://m.edsoo.ru/ff0a3136
ManowmeTtpsl. [TopuiaeBoi
40 p . p MaHOMeTp
KUJIKOCTHBIM HACcOC
41 ATtMocdepa 3emin U IpUIUHBI bubnuoreka LIOK
€€ CylIeCTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMocdepHoe Mpubop AnA B3BELLMBAHMUA bubmuoreka LIOK
JTABJICHHE BO3/yxa https://m.edsoo.ru/ff0a2b5a
43 W3mepenune atmochepHoro bu6mmoteka [IOK
nasienust. OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO BuG OK
nOIHOTEeKA
44 JIaBJICHUS OT BBICOTHI HaJT K

YPOBHEM MOpsI

https://m.edsoo.ru/ff0a2fc4




bapomerp-anepou.

bu6mmoreka [JOK
45 ATtmocdepHoe 1aBiIeHHe Ha 6apomeT
(ep A P P https://m.edsoo.ru/ff0a2fc4
Pa3IMYHBIX BBICOTAX
46 Pemenue 3amay mo teme
ATtmocdepnoe naBienue”
JleicTBHE )KUIKOCTH U Ta3a Ha
Beaepko Apxumeaa, bub6mmoreka [JOK
47 MOTPY>KEHHOE B HUX TEJIO.
ANHamMoMeTp, rpys https://m.edsoo.ru/ff0a3276
ApxumeoBa cuia
JlnHamMomeTp, ITaTUB
JlaboparopHas pabota Ne§. YHUBCEPCATILHDIH, MEPHLIH
0 . HWIMHID, TPY3
o « HpeI[eJ;IeHI/Ie BLIT%J'IKI/IBaIOH_[eI/I [THHIPUECKH 13 CTAH, Bu6orexa LIOK
CHUJIBI, ICHCTB el Ha Telo, i
A yrom TPpy3 HWIMHAPUICCKAN 13 https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTB. AJIFOMUHHEBOTO CILIaBa, HUTh
Hucrpykrax o OT u Thb. (obopyodosaHue «TouKu
pocma»)
JlabGopaTtopHnast pabota Ne9.
«HccnenoBanne 3aBUCHMOCTH .
49 6 CrakaH C BOAOW, AMHAMOMETP, bubmuoreka [IOK
Beca Tesa B BoJIe OT 00bEMa
. g Habop Ten https://m.edsoo.ru/ff0a3514
MOTPYKEHHOHU B KUJKOCTh YaCTH
tenay». Uuctpykrax o OT u Th.
bu6mmoreka [JOK
50 [LmaBanue Ten MAacTUAMH, CTaKaH ¢ BoAoM
a https://m.edso0.ru/ff0a3a96
o1 Jlaboparopnas padota NelO. Junamomerp, mTaTuB

«BpIsICHEHUE YCIIOBUM TUIABAHUE
TeJa B )KUAKOCTH». MHCTpyKTax
o OT u Thb.

YHUBEpCaJIbHBIN, MEPHBII
UWIMHIP (MEH3YpKa), TPY3
LWIMHIPUYECKUN 13
CIEUAIBHOTO IUIACTHKA,
HUTb, IIOBAPEHHAs COJIb,




majJouka ajd nepeMEuIrBaHus

(obopydosaHue «Touku
pocma»)

Pemrenue 3amad mo tremam:
«IInaBanue cynosB.

Bbu6moreka [JOK

52 Bosnyxonnasanue, «I[%BHGHHG https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEH 1
ra3oB»
KonTtponpsHas pabora mo teme
53 «/laBcHME TBEPBIX TEII,
JKHAKOCTEN U Ta30B)
bu6mmorexa [JOK
>4 Mexareckas padora https://m.edsoo.ru/ff0a3f82
55 Momaocts. Eanauniie bu6mmoreka [JOK
MOIIIHOCTH https://m.edsoo.ru/ff0a3f82
Pacuér MmontHoCTH, pa3BuBacMOM
56 IIPH MTOIBEME TIO JICCTHHIIE.
Pemenue 3amau.
Peraar ¢ kperuieHusIMu JyTs
57 ITpocTeie MexaHU3MBI. PhIvar. rpy3oB, Habop rpysos no 100 bubnuoreka LIOK
PaBHOBecHe Cui Ha phIYare I, IMHAMOMETP (06opydosarue |  hitps://m edsoo.ru/ff0ad8a6
«Touku pocma»)
Pobryaru B TexHuKe, OBITY U
58 npupoze. Pemenue 3aaad no bubnuorexa LIOK
TeMe «Y CIIOBUSI PAaBHOBECUS https://m.edsoo.ru/ff0a478e
peIyara.
59 JlaGoparopHas padora Nell. Poruar ¢ kpennenusamu s

«HccnenoBanne ycinoBHil

Tpy30B, HA0OP TPY30B MO




paBHOBECHSI pblyaray.
Nucrpykrax no OT u Th.

100 r, iuramMomeTp
(obopydosaHue «TouKu
pocma»)

Koaddumuent nonesnoro
nercTBUsI Mexanusma. Penrenue

60
3aja4 1mo Teme "Pabora,
MortHocTh, KIT/I"
[lITatuB, MeXaHUYECKas
JlabopaTopnas pabdora N‘_leu CKaMBbsL, GPYCOK C KPIOYKOM,
61 «3mepenue KII/[ HakioHHOM JMHelKa, HAGOp IPY30B, bubmuoreka [IOK
wiockocty. MucTpykTax no OT JMHAMOMET] (060pydosaHue https://m.edsoo.ru/ff0a4c48
u Th. «ToYKu pocma»)
IToaBM>XHEIN 1
HETOIBIKHBIN OJIOKH, HA00p
62 biioku. «3050TOC MPaBHIIO» rpy30B, HUTb, JUHAMOMETP,
MEXaHHUKH IITaTUB, JIMHEHKA
(0bopydosaHue « To4Ku
pocma»)
MexaHnueckast SHeprusl.
63 Kunetnueckas v moTeHIMAILHAS bubmmorexa TIOK
https://m.edsoo.ru/ff0a4252
SHEPTrus
64 3aKOH COXpaHEHHUS MaATHUK HbtoToHa 1 bubnuoreka LIOK
MEXaHUYECKOW SJHEPTUU Makcsenna https://m.edsoo.ru/ff0a4360
65 KonTponpHas pabota o teme
«PaboTa 1 MOIITHOCTh. DHEPTUS»
PesepsHylit ypok. Pabota ¢
bu6mmorexa [JOK
66 TEKCTaMH 110 TEME

"MexaHndeckoe IBUKeHue"

https://m.edsoo.ru/ff0a4eeb




67

PesepHsblit ypok. Pabora c
TekcTamH 110 Teme "'JlaBieHue
TBEPJABIX TEJ, KUIAKOCTEH U
ra3os"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o TeMe "Pabora.
MomuHocTs. DHeprus"

OBLIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

68
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8 KJIACC

KoanuecTBo 4acoB 3.]IeKTp0HHLIe
Hcnoan3yemoe
Ne Kontpoas | IlpakTny uudpoBbIie
Tema ypoka Bcer o0opyaoBaHue (B TOM
n/n HbIE ecKHue 06pa3OBaTem,H1>1e
0 , 6 4yucJie u 000py10BaHue
a00THBI a00TBI €CYypPChI
p p «Toukm pocray) pecyp
OCHOBHBIE MTOJIOKEHUSI MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa TIOK
p https://m.edsoo.ru/ff0a5256
MIOJITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYIT 1
3 Monenu TBEpIOT0, KUIKOT'0 U Ta3000pa3HOTo 1 Mogenu arperaTHbix bubnuoreka LIOK
COCTOSIHMI BEIIECTBA COCTOAHWMM https://m.edsoo.ru/ff0a540e
OO0®bscHEHNE CBOMCTB TBEPAOIO, )KUIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA Ha 1
OCHOBE II0JIOKEHUI MOJIEKYJISIPHO-
KMHETHYECKOUN Teopuun
5 Kpucrannuueckue u amopdHsble Tena 1 buommorexa LIOK
p p https://m.edsoo.ru/ff0a5800
5 CmauvBaHME U KaWJUIIPHOCTb. 1 CraKaH C BOJOW, NUNETKa, bu6mmoreka [JOK
IToBepXHOCTHOE HATSKEHUE CKperkKa https://m.edsoo.ru/ff0a5530
7 TennoBoe paciipeHue 1 cxxaTue 1 bubmmorexa TIOK
P P https://m.edsoo.ru/ff0a5a26
CTaKaH c BoZoM, TEpMOMeTp,
8 Temneparypa. CBs3b TeMIiepaTypbl CO 1 AATHMK TEMNEPATYPbI
CKOPOCTHIO TEIIJIOBOTO JBMYKEHHUS YaCTHUII (obopydosanue «Touxu
pocma»)
9 Buytpennss sueprusi. CnocoObl U3MEHEHUS 1 AATYMK TEMNEepaTypbl, ABe bubnuoreka LIOK

BHYTPEHHEN 3HEPTUU

AOCKU, CBUHLOBbIE NNTAaCTUHKMN,

https://m.edsoo.ru/ff0a5c60




MONOTOK (06opydosaHue

«Touku pocma»)
Mpubop ana AeMoHCTpaumm
10 Buawr Termmonepenauun TenaonpoBoAHOCTH, rBO3AM bubmmorexa [IOK
P POBOA ’ A, https://m.edsoo.ru/ff0a6412
nNacCTUanH, cee4va
VYpoxk-kondepennus "[Ipakruaeckoe
11 I/IfHOJII)?,O];l:lHI:/IC TGHJIOBIiX CBOWCTB BEIIECTB U bubmmorexa [TOK
B p https://m.edsoo.ru/ff0a65c0
MaTEPHUAJIOB B IEJISIX YHEPTOCOCPEIKCHHS
12 KonunuecTBo TemnoTel. Y nenbHas bubnuoteka [IOK
TEII0EMKOCTD https://m.edsoo.ru/ff0a6976
13 VYpasHenue TemnoBoro Oananca. TermnooOMeH bubnunoreka [IOK
Y TEIIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
[atunk Temnepatypsl,
JlabopaTtopHas pabota "HccnenoBanue KanopumeTp, TepMOMETD,
CTaKaHbl ropayei u XoNoAHOM bu6nmnorexa LIOK
14 SIBIIGHUS TETJIO0OMEHA P CMEIIMBAHUU _
" N " BOAOM (060pydosaHue « ToYKu https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Tropsiueit BOAbI
pocma»)
Pacuer xonmyecTBa TETIIOTHI, HEOOXOIUMOTO
15 JUIsl HATPEBAHUS TEJA U BBIIEISEMOTO UM IIpU
OXJIQXKICHUU
[atunk Temnepatypsl,
KaslopuMeTp, TePMOMETP,
16 JIabopatopHas padota "OmnpeneneHue CTaKaHbl ropaueit 1 xonoAHoON bubnmnorexa [IOK
yIEebHOM TEMJI0EMKOCTH BeliecTa" BOAOW, TPY3 UMIMHAPUHECKNM https://m.edsoo.ru/ff0a6bb0
Ha HUTWK, Becbl (0bopydosaHue
«To4Kku pocma»)
17 OHeprus TOIINBA. Y IeNIbHAs TEIJIoTa bubnuoreka LIOK




CropaHus

https://m.edsoo.ru/ff0a7b5a

IInaBnexnue u OTBCPACBAHHUC KPHUCTATINIMYCCKUX

bu6mmoreka [JOK

18

TeN. Y AeIbHAas TEIUIOTA IIIABJICHUS https://m.edsoo.ru/ff0a71d2
[aTuvk Temnepatypbl,
Ka/l0pUMeTp, COCY/, C TAlOLLMM

19 JIabopaTtopHas pabota "OmnpeneneHue NIbIOM, CTaKaH C BO0/, BECb! bubnnorexa IIOK

yIENbHOM TEIUIOTHI TUIaBJICHUS JIbaa" S/1EKTPOHHbIE (060pydo8aHuUE https.//m.edsoo.ru/ff0a72fe
«Touku pocma»)
[TapooOpa3zoBaHue 1 KOH/ICHCAIIHS. bubnnoreka [IOK

20
Hcnapenue https://m.edsoo.ru/ff0a740c

aT4YUK Temnepa bl, WUTATUB,
Kunenue. Y nenpHas temnnora A batyp
CNMPTOBKaA, Ko16a CTEKNAHHAA,

1 napooOpazoBaHMsl U KOHICHCALUH. noBapeHHas coJb bubnnoreka [IOK
3aBUCHMOCTh TEMIEPATYPHI KUTICHUS OT (06opydosaHue «Touku https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO TaBJICHUS pocma»)

[aTuvk Temnepatypbl,
Brnaxxnocts Bo3nyxa. JlabopaTopHas pabota TEPMOMETP, MapAA, COCyA ¢
" o Boaol (ob6opydosaHue « Touku Bbubnunoreka I[JOK
22 OnpeneneHre OTHOCUTEIIBHOHN BIIAKHOCTH
" pocma») https://m.edsoo.ru/ff0a7628
BO37yXa
NCUXPOMETP
23 Pemenne 3ana4 Ha onpeiesieHne BIaXKHOCTH
BO37yXa
[aTuvK TemnepaTypsl, 4aTUMK
AaBNEeHNMA, WTAaTUB, HACOC,
[TpuHIMIBI pabOTHI TETIJIOBBIX IBUTATENEH. cocya Ana AeEMOHCTPpaLnn
24 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO ra30BbIX 3aKOHOB

CropaHus

(06opydosaHue « ToYKU
pocma»)




KIIJI TermoBoro aurarens. TemnaoBeie

bubmoreka [JOK

25 o
JIBUTATEJIH U 3alIATA OKPY>KAKOLIECH CpeIbl https://m.edsoo.ru/ff0a7c7c
% 3aKOH COXpaHEHUS U IPEBPAILICHUS SHEPTUU B MaaTH1Kn Makcsenna u
TEIUIOBBIX MpoIleccax HbtoToHa
IToaroroBka K KOHTPOJILHOM paboTe MO TEMe
27 "TennoBelie ssBneHus. MI3aMeHeHne arperaTHbIX bubmmorexa [OK
. . P https://m.edsoo.ru/ff0a83f2
COCTOSTHHUM BeIIleCTBa
KonTponbnas padora no teme "Temnossie
. bubmuoreka [IOK
28 sBJIeHUs1. VI3MeHeHue arperaTHbIX COCTOSIHUM
| https://m.edsoo.ru/ff0a86ae
BEILIECTBA
29 Dnekrpuzanys Tel. /[Ba poaa 3JIeKTpHIecKuX Bo34yLHbIN LUAPUK, pacyecka,
3apAI0B MeJIKne Bymarkku
DNEeKTPOCKON M 3/IEKTPOMETP,
" NaNoYKM CTEKNAHHAA 1
Ypok-uccienoBanue "IaeKTpU3aIus Tel
30 . | 360HUTOBAA, MefKne
WHIYKIMEH U TPU COMPUKOCHOBEHHUH
B6YMaXKKK, 1eKTpUYeCcKme
Cy/TaHbl
31 B3aumopeiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuoreka LIOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe moye. HanpspkeHHOCTH
32 DIIEKTPUUECKOTO 0. [IprHIum bubmmorexa TIOK
p P . https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3HIINH dIIEKTPHUECKUX TTONIeH
[lBa anekTpockona u
Hocwurenu s5ekTprudeckux 3apsiioB. .
33 N METaNINYECKUIA CTEPIKEHD C
DnemeHTapHbIN 3apsa. CTpoeHne aToma . B
M30/1IMPOBAHHOM PYYKOWA
34 [IpoBOAHMKY U AUDTAEKTPUKH. 3aKOH bubnuoreka LIOK
COXPAHEHUS AIEKTPUUECKOTO 3aps/ia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha NPUMEHEHUE CBOMCTB bubnuoreka LIOK




SJICKTPHUYCCKUX 3apsA10B

https://m.edsoo.ru/ff0a90cc

DIJIEKTPUYECKUH TOK, YCIOBUS €ro

NcTOUYHUKM TOKa: BaTapeliku,

36 CYLIECTBOBaHMS. VICTOUHHUKY 3JIEKTPUIECKOTO BUraTenu, anekTpodopHas bubmmorexa [IOK
ym ' P A ’ PO®OP https://m.edsoo.ru/ff0a95a4
TOKa MaLUMHa
37 JleficTBUS AIEKTPUUECKOTO TOKA bubmmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 ANEKTPUYECKOTO OISl HA IPOBOIHUKH U 1
JUAJICKTPUKH"
39 DNEeKTPUYECKUM TOK B METAJLIaX, YKUAKOCTSIX U bubnunoreka [IOK
razax https://m.edsoo.ru/ff0a9838
. MpoBoga, KNo4UKn, NAMMOYKM,
40 DneKkTpruyecKast enb U €€ COCTaBHbIC YacTH N
baTapeinku
[aTymK ToKa, amnepmeTp
ABYXMpPeAebHbIA, UCTOUHUK
a1 Cwuua toka. JlabopaTopHas paborta 05 MATaHKA, KOMNIEKT NPOBOAOS, bubnunorexa [JOK
"N3mepeHue u peryiupoBaHue CHIIbI TOKa" ' PESNCTOPBI, KoY https://m.edsoo.ru/ff0a8bd6
(obopydosaHue «To4Ku
pocma»)
[aTuvK TOKa, BOSbTMETP
3 B ABYXMpPeAebHbIA, UCTOUHUK
JIEKTPUYECKOE HanpspKeHue. BobT™eTp. NUTaHW, KOMANEKT NPOBO/IOE, Bu6morexa [IOK
42 JlaboparopHast pabota "M3mepenue n 0.5
paToprai p P PESNCTOPBI, K/tOY https://m.edsoo.ru/ff0ade14
pEryJIMpOBaHUE HAIPSIKEHUS (obopydosaHue «To4Ku
pocma»)
ConpoTHuBieHNE IPOBOIHUKA. Y AETIBHOE bubnuoreka LIOK
43 PeoctaTbl, Habop pesncTopos
CONIPOTUBJICHHUE BELIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas pabota "3aBUCUMOCTh 1 [aTumnK HanpsxKeHus, bubnmoreka [IOK

SJICKTPHUYCCKOT'O COIMPOTUBJIICHUA IIPOBOAHHUKA

BO/IbTMETP ABYXNPeaeNbHbIi,

https://m.edsoo.ru/ff0aa738




OT €TI0 JJIMHBI, IU101Iaan NOIICPECYHOIO
cedeHus u marepuana”

WCTOYHMK NUTAHUSA, KOMMIEKT
NpoBOAO0B, PE3UCTOPLI, K/tOY
(0bopydosaHue «TouKu
pocma»)

3aBHCHUMOCTH CHJIBI TOKA OT HAIpsXKCHUA.

bu6mmoreka [IOK

45

3akon OMa Jy1s ydacTKa 1enu https://m.edsoo.ru/ff0aa44a
[aTunK HanpsxKeHus,
amnepmeTp 1 BONbTMET

JlaboparopHas pabdota "HccnenoBanue PMeTP P
AByXnpeaenbHble, UCTOYHUK

46 3aBHCUMOCTH CHJIbI TOKA, HJYIIETO YePE3 MUTaHMA, KOMMEKT IPOBOAOB, bubnunorexa IIOK
pEe3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U PE3MCTOPbI, KoY https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3ucrope” (o6opydosaHue « TouKu

pocma»)
47 [TocnenoBarenbHOE U MapajuieibHOE
COCIMHEHHUS TIPOBOJHUKOB
[aTumK TOKa, AaTUMK
HaNPAXeHUA, aMnepmeTp u
JlabopaTtopHas padota "lIpoBepka mpaBuia P pMeTP
. BOZIbTMETP ABYXNPeAE/bHbIE,

48 CIIOKEHHS HAIIPSDKEHUH TIPU PE3UCTOPbI, UCTOUHMK nuTanmna, | brommorexa IJOK
MOCIEA0BATEILHOM COCIMHEHUH JIBYX KOMM/IEKT NPOBOAOB, KNtoY https://m.edsoo.ru/ff0aaa58
pe3uctopos" (ob6opydosaHue «TouKu

pocma»)
[aTumnK TOKa, AaTumK
HaNPAXEeHUA, aMnNepmeTp u
JIaGoparopnas pabora "IIpoBepka npaBuia BONIBTMETP ABYXNPEENbHbIE, Bi6 LOK
nOIMOTEKA
49 JUTS CHJIBI TOKA [IPH TapauIebHOM PE3NCTOPBI, UCTOUHMK NUTaHUA, _
" KOMMJIEKT NPOBOAOB, K/OM https://m.edsoo.ru/ff0aadle
COCIMHEHHUH PE3UCTOPOB
(obopydosaHue «TouKu
pocma»)
50 Pemenue 3anau Ha nmpuMeHnenne 3akoHa Oma bubmuorexa [IOK




AJId pa3iIn4HOT0 COCAUHEHUS IIPOBOJHNKOB

https://m.edsoo.ru/ff0aaf8a

PaboTa 1 MOLITHOCTB AJIEKTPUIECKOTO TOKA.

bu6mmoreka [JOK

o1
3akon Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
[aTuvK ToKa, AaTumnK
HanpsAXeHUs, amnepmeTp u
| BO/IbTMETP ABYXNpeaesibHble,
59 JIaboparopHas pabota "Omnpeznenenue padoTsl NaMMOYKa, UCTOUHUK NUTaHNS, bubnuorexa IIOK
Y MOIIHOCTH 3JIEKTPUYECKOIro ToKa" KOMM/IEKT NPOBOAOB, KNtoY https://m.edsoo.ru/ff0ab3e0
(0bopydosaHue «To4Ku
pocma»)
DNEeKTpUYECKHE LT U IOTPeOrTeH
53 DIIEKTPUUECKOI DHepruu B ObITY. KopoTkoe npeaoxpaHuTesb bubmmorexa [OK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe
54 "DreKTprUecKue 3apsibl. 3apsHKEHHbIE Tella U bubnnoreka [IOK
ux B3aumoencTsus. [locTossHHbIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo teme
55 "DnexTpuueckue 3apsiibl. 3apsHKEHHbIE TENa U bubnnorexa LIOK
ux B3auMoaencTBus. IlocToSHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUIECKUN TOK"
56 [TocTostHHBIE MArHUTBI, UX B3aUMOJICUCTBUE Ha6op marHuTos
57 Ypoxk-uccnenopanue "M3ydenue nosei bubmuoreka [IOK
MMOCTOSTHHBIX MarHUTORB" https://m.edsoo.ru/ff0ac3d0
[aTumK MarHUTHOrO nons,
NOCTOAHHbIA MarHUT
58 MaruautHoe nosie. MaraHuTHoe noisie 3eMiu U NoN0coBoit (06opydosarue bubmuoreka LIOK

€0 3HAUYCHUC TJI )KU3HU Ha 3emite

«Touyku pocma»)

https://m.edsoo.ru/ff0acOba




OmneIT Opcrena. MarHuTHoe nojie

KaTyUJKa CTOKOM, UCTOYHUK

bu6mmoreka [JOK

59 NEKTPUYECKOr0 TOKa MarHuTHoe 1osie
P TOKa, MarHuT https://m.edsoo.ru/ff0acld?
KaTyIIKH C TOKOM
,ﬂ,aT‘-WIK MarHMTHOro nonaA,
NOCTOAHHbIA MarHUT
[IpumeHeHue IeKTPOMarHuTOB B TEXHUKE. . .
60 a6 ota "I . 05 NON0COBOWA, NMHENKa bubmmoreka [JOK
aboparopHas padbora "M3yuenue neiicteus .
PaTOpHAZP v " “3mepuTe/bHas https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TOJISI HAa MPOBOIHUK C TOKOM
(obopydosaHue «TouKu
pocma»)
DNeKTpOABUTaTENb IOCTOSIHHOTO TOKA.
Hcnonp3oBanue aniekTpoBUraTeneii B Eub 110K
B noInoTeKa
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE. Mopaens anekTpopsuratena hitps://m.edsoo.1u/f0AcBEC
Jlabopatopnas pa6ora "KoHcTpynpoBanue u T '
W3Y4YCHHE PAOOTHI AJIEKTPOIBUTATEIIS"
62 Omnbitel apazes. 3aK0H 31EKTPOMArHUTHOM
nHaykiuu. [Ipasuno Jlenna
Dnektporereparop. CrocoOs! MoTydeHus
63 AIEKTPUUECKON YHEPTrUU. DIEKTPOCTAHIINU HA
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTUU
64 [ToaroroBka K KOHTPOJILHOH paboTe O TeMe
"DneKTpuUecKre U MarHUTHBIE ABJICHUA"
65 KonrtponbHas pabota no reme bubnnorexa LIOK
"DJIeKTpUUECKUE U MATHUTHBIE SABJICHUS" https://m.edsoo.ru/ff0ach14
66 PesepBHblit ypok. PaboTta ¢ Tekctamu o teme bubnuorexa LIOK
"Tennosele siBIEHUS" https://m.edsoo.ru/ffOacc5e
67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme bubmuoreka LIOK
OCTOSIHHBIW 3JIEKTPUYECKUN TOK m. .
"1 " https://m.edsoo.ru/ff0acdc6
68 PezepBHblil ypok. PaboTa ¢ TekcTamu o Teme




"MarauTtHble aBieHus"

OBIIEE KOJIMYECTBO HACOB 10
[NPOI'PAMME

68
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9 KJIACC

KosnnyecTBo yacoB DJIeKTPOHHbIE
Hcnoan3yemoe 000pynoBanue
Ne nu@pposbIe
Tema ypoxa Kontposnbnbie | Ilpakruuecku | (B TOM 4ynciie u 0dopyaoBanue
n/m Bceero o0pa3oBaTejibHbIE
padoThI € padoTbI «Toukn pocrar)
pecypchbl

1 MexaHuuyeckoe ABHKEHHUE. 1
MarepuanbHas TOUKa
Cucrema otcuera.

2 OTHOCHUTEIIBHOCTH 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0ad474

MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE NIPAMOIMHENHOE 1 bubnuoreka LIOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepasromepHoe

4 MPSIMOJIMHEMHOE JIBH>KEHHE. 1
Cpenssisi © MTHOBEHHAS
CKOpPOCTh
IIpsamonuneiiHoe

5 1 [aTunK yckopeHusa (o6opydosaHue bu6mmoreka [JOK

ABHOYCKOPEHHOE JBUKCHHUE.

p yeKop A «To4ku pocma») https://m.edsoo.ru/ff0ad8d4
Yckopenue
CxopocThb MPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTI'O IBUKEHHSL. 1
['paduk ckopoctu

7 JlaGopaTtopHnast pabota 1 1 HepeBsiHHBIA ~ Opycok,  Habop | Bubnuoreka [IOK
"OmnpeneneHne yCKOPSHHUs Tea IPy30B, MEXaHWHCCKaA  CKaMbd, | https://m.edsoo.ru/ff0adbl8

JAHAMOMETD, 3IEKTPOHHBII

TpH paBHOYCKOPEHHOM CEKYHJOMeEp c JaTYNKaAMU,

JIBADKEHUH 110 HAKJIOHHOW
mIockoctu"

MAarHUTOYIIPaBIsEMbIE TEPKOHOBBIE
JaTYUKU CEKyHAOMEpa




(0o6opydosaHue «Touku pocma»)

CB00OOgHOE MTaJeHHUE TEIL.

8
Omnpitel I'anunes
PaBHOMEpHOE ABMXKEHUE IO
9 oKkpyHocTH. [lepuon u yacrora bub6nmoreka LIOK
obparenus. Jluneitnas u https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LlenTpocTpemuTenbHOE
YCKOpEHHe
11 [Tepsriii 3akoH HeroTOHA. Mpubop Ana AgeMoHCTpaLuUn bubmuoreka IIOK
Bekrtop cuiib ABJIEHMA MHEPLUNN https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herotona. Habop nerkonoasnxHbIx bubmmoreka IIOK
PaBHozeiicTByrO1IAs cuna MaLNHOK https://m.edsoo.ru/ff0ae72a
Tperuii 3akoH HproToHa. bubnuoreka [IOK
13
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
Pemenue 3aay Ha npuMeHEHUE bubmuoreka [IOK
14
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
OnHamomeTp, WTatne, Habop
15 Cuna ocTu. 3axon ['Vka rpysoe no 100 r, Habop NpyKuH bubmuoreka [IOK
yrpyr ' % pa3HOM }ecTKocTu (o6opydosaHue https://m.edsoo.ru/ffO0aeca2
«To4Kku pocma»)
16 Pemenne 3amad mo teme «Cua
YIPYTOCTH
WMHaMOMETp, LWTaTuB, Habo
JlaGopaTtopHnas pabota A P P
rpy3os no 100 r, Habop NPy»KUH bu6mmorexa [JOK
17 «OmpeneneHune )KeCTKOCTH N
pa3HOWM }KecTKoCcTu (obopydosaHue https://m.edsoo.ru/ff0aee28
MPYXKUHBD)
«Toyku pocma»)
18 Cuna TpeHHs bubnmorexa [IOK




https://m.edsoo.ru/ff0af738

Pemenne 3amay o reme «Cuia

Bbubmoreka [JOK

19
TPEHUS» https.//m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabota [JepeBaHHbI Bpycok, Habop
20 "Onpenenenne kodhuimeHTa rpy3os, AMHaMOMeT Bubmorexa HHOK
P | PY305, P https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIbKEHHUS (obopydosaHue « Touku pocma»)
Pemenue 3amay mo reme
21 "3akonsl HetoToHa. Cuna bubmmorexa [IOK
' | https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cumna TpeHus
Cuia TSKECTH U 3aKOH
99 BCEMHUPHOTO TATOTEHUS. bubnuoreka LIOK
Yckopenne cBOOOTHOTO https://m.edsoo.ru/ff0af044
MaJCHUS
VYpok-koHpepennus " /[BuxeHue
23 T€J BOKPYT TPABUTAIIMOHHOTO
nenTpa (CosnHeyHast cucrema).
lNanmakTuku"
Pemenne 3anay no reme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOIO bubmmorexa TIOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHHUS
[IepBas kocmMuueckasi CKOpOCTb. bubnuoreka LIOK
25
HesecomocTs n neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCcue MatepuaibHOI
26 TOYKH. AOCOJIIOTHO TBEPAOL bu6mmoreka [JOK
Teno. PaBHoBecue TBEpIOTO Tenma https://m.edsoo.ru/ffOafe36
C 3aKPEILNIEHHON OChIO BPALLEHUS
27 MowmeHT cuibl. LleHTp TsxecTn
28 Pemrenue 3amad mo teme bubmuoreka [IOK




"MomeHT cuiibl. LleHTp
TSKECTH"

https://m.edsoo.ru/ff0b02b4

[ToaroroBka K KOHTPOJIBHON
pabore o reme "MexaHu4deckoe

bu6mmoreka [JOK

29
nBIKeHue. Bzaumonencraue https://m.edsoo.ru/ff0b0408
Ten"

KoHnTtposbhas paboTa 1o Teme
30 "MexaHu4ecKoe IBUKEHUE buGnnorexa [IOK
. | ’ https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue Ten
Nmnynsc tena. IMITynbC CUIIBL.

31 3aK0H COXpaHEHUsI UMITYJIbCa. bubnuoreka [IOK
VYupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/ICIICTBUE
Pemenue 3anay no reme "3akoH bubmuoreka [IOK

32 Y
COXpaHEHHUs UMITYJIbCa https://m.edsoo.ru/ff0b096c
VYpok-koHpepeHuus

33 "PeakTUBHOE IBIKEHUE B Mogenb paKkeTbl
pUpoJIe U TEXHUKE"

34 Mexanunueckast paboTta u bubnuoreka LIOK
MOIIHOCTE https://m.edsoo.ru/ff0b0a84
Pabota cuibl TSKECTH, CHITBI bubmuoreka [IOK

35
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ffob0db8
JlaGopatopHas pabota
«Omnpenenenue pabOTHI CUITBI JepeBsiHHbIV BpyCcoK, Habop

36 TPEHMSI IPH PABHOMEPHOM rpy3oB, AMHaMOMETP,IMHEeNKa
JBWDKECHHUH TENa I10 (06opydosaHue «Toyku pocma»)

TOPU30HTAIILHOM MOBEPXHOCTH

37 CBsI3b 9HEprUM U pabOTHI.




HOTCHHI/IaHBHaH OHCPIrus

Kunernueckas OHEPIuUs.

38 Teopema 0 KHHETHYECKON bubmmorexa [IOK
P https://m.edsoo.ru/ffob0c32
SHEPTrUn
3aKOH COXpaHEHUs SHEPIUU B
39 MasaTHuK Makcsenna, HbtoToHa
MEXaHHUKE
JlaGopaTopHas pabota
40 «3y4yeHne 3aKkoHa COXpaHEHUs bubmmorexa [IOK
v P https://m.edsoo.ru/ffOb12fe
SHEPrUM»
KomnebarenpHo€e IBUKEHNUE U €T0 . . bu6mmorexa [JOK
41 MPYXUHHbIN M HATAHOW MasTHUKM
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
3aryxaromiue KouebaHusl.
42 BBII}{,X YKIECHHBIC KOJIeOaHMs bubmmorexa [IOK
YA ' https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MaremaTtnyeckuil 1 pyKMHHBINA
MasITHUKH
Ypok-uccnenoBanue 5
«3aBHUCUMOCTD ITEpHOJA Ulraus, nabop mpyxuH pasnoii bubnnorexa LIOK
44 . KECTKOCTH, Habop rpy30B mo 100 r httns://m.ed IF0b197
KoJ1ie0aHUM OT )KECTKOCTH (060pydosarue «Touru pocman) ttps://m.edsoo.ru a
MPYXUHBI U MACCHI TPy3a»
45 [TpeBparienre sHEPTUU IPU
MEXaHUYECKUX KOJICOAHHIX
JlabopaTtopHnas pabota 3
«OrnpeneneHue 4acToTsl U Ulraus, wabop mpyxui pasnoii bubmuoreka LIOK
46 Ny XKECTKOCTH, Habop rpy3oB no 100 r hitos://m.ed 10b1
nepuoJia KojaeOaHuit (060pydosarue «Touxu pocman) tfps://m.edsoo.ru aec
MPYKHHHOTO MasiTHUKA)»
47 JlaGopaTtopHas pabota bubmuorexa [IOK

«HposepKa HC3aBUCUMOCTH

https://m.edsoo.ru/ff0b197a




nepuoaa KoJieOaHuii rpysa,
INOABCIHICHHOI'O K HUTH, OT
MaccChl Tpy3a»

48

MexaHndecKkre BOJHBI.

CBoiicTBa MEXaHUYECCKHUX BOJIH.

HpOI[OJIBHbIe H ITOMICPCUHBIC
BOJIHBI

BonHoBaa mawnHa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHIusa
"MexaHu4YeCcKH€e BOIHEI B
TBEPAOM Tee. CeiicMuueckue
BOJIHBI"

50

3Byk. PacnipocTpanenue u
OTpaKEHHE 3BYKa

Iapa KaMEpPTOHOB

Ha

PE3OHATOPHOM SAIMUKE, MOJIOTOYCK

(06opydosaHue «Touyku pocma»)

o1

Ypok-uccnenoBanue
"HabGaromeHue 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacTOTHI"

52

I'poMKOCTB 3ByKa M BBICOTA
TOHA. AKyCTUYECKHI1 pE30HaHC

53

VY pok-KoH(pepeHIHs
"V 11pTpa3ByK U HH(PA3BYK B
IPUPOJIE U TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJIBHOM
pabore o Teme "3aKOHbI
coxpaHeHus. MexaHnueckue
KoJIeOaHHs U BOJIHEI"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponbHas paboTa o teme
"3aKOHBI COXpaHEHUS.
Mexanuueckue KonebaHus u




BOJIHEI"

56

DIIEKTPOMarHuTHOE MOJI€.
3HeKTpOMaI‘HI/ITHBIe BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AIEKTPOMArHUTHBIX
BOJIH

58

Ypoxk-kordepenuus "Hlkana
AJIIEKTPOMATrHUTHBIX BOJIH.
Wcnonp3oBanue
3JICKTPOMArHUTHBIX BOJIH JJIS
COTOBOM CBSI3H"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenosanue "N3yuenue
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C TIOMOIIIbIO0 MOOMJIBHOTO
tenedona"

bubmuoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agad Ha onpenesieHne
YaCTOThI U JJIMHBI
3JIEKTPOMArHUTHOMN BOJIHBI

61

DneKTpoOMarHuTHas npupoaa
cBera. CKOpOCTh CBETA.
BousiHOBBIE CcBOMICTBA CcBETA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
[IpsimonuHeriHoe
pacnpocTpaHeHHE CBETa.
3armenus ConHua u JIyHsl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)XXE€HHUSI CBETA.
3epkana. Pemenue 3amad Ha
IMPUMCHCHHUEC 3aKOHA OTPAXKCHUA
cBeTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b38c4




64

[Ipenomienue cBeta. 3aKoH
IPEIOMIICHUS CBETa

OcBeTUTENb C UCTOYHMKOM CBETA Ha
3,5B, UCTOYHUK NUTAHUA, KOMMIEKT
npoBoAoB, Leneesaa Aauadparma,
NONYUMAMHAP, NAQHLWET Ha NIOTHOM
JINCTE C KPYroBbIM TPAHCMNOPTUPOM
(06opydosaHue «Toyku pocma»)

bub6moreka [JOK
https://m.edsoo.ru/ff0b3aea

65

[TonHOE BHYTpEeHHEE OTpaXKeHUE
cBeTa. Mcnonp30BaHME TTOJIHOTO
BHYTPEHHETO OTPaKEHUS B
OINTUYECKUX CBETOBOIAX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3c5c

66

JlaGopaTtopHnast pabota
"UccnenoBanue 3aBUCUMOCTH
yriia IpeoMIICHHS CBETOBOTO
Jy4a OT yIJia maJIcHus Ha

"nn

rpaHuiie "BO3yX-CTEKIIO0

Mpu3ma, IMHENKA, KAPTOH,
TpacnopTmp

67

VYpok-koHpepeHuus
"Hcrmonp30BaHye MOJIHOTO
BHYTPEHHETO OTPAKEHUS:
CBETOBO/JIBI, OITUKOBOJIOKOHHAS
CBs3B"

68

JInna3el. Onrudeckas cuia
JIMH3bI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

69

[Toctpoenue n3obpaxeHuii B
JMH3aX

bubmuoreka [IOK
https://m.edsoo.ru/ff0b444a

70

JlaGopaTtopHnas pabota
"Onpenenenne HOKyCHOTO
pPacCTOSTHUS U ONTHYECKOMN CUITBI
cobuparoteii THH3HI"

Habop n1H3 ¢ pasHbim GOKYCHbIM
paccTosiHMeM, ONTUYECKasA CKaMbA

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b4206

71

VYpok-kKoHpepeHus

bu6mmorexa [IOK




"OnTHyecKue INH30BEIE
npuOoph!"

https://m.edsoo.ru/ff0c0a7e

I'ma3 kak onTuyeckas cucTema.

bub6moreka [JOK

72
3peHue https.//m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTo
3penus. Kak coxpanuts 3penue"
Pasnoxenue Oenoro ceera B
74 cnektp. OnbiTel HptoTOHA. bubnnoreka [IOK
npusma
CrnosxeHue CieKTpaabHbIX P https://m.edsoo.ru/ff0cOf4c
1BeToB. Jlucnepcus ceera
JlabopaTtopHnast padota "ONbIThI
10 Pa3JI0KEHUIO OENIOoro CBeTa B
75 CIIEKTP Y BOCIIPUSTHUIO LIBETA bubnnorexa LOK
P P 1 https://m.edsoo.ru/ff0cOe2a
IIPEIMETOB IPU UX HAOJIIOICHUU
Yyepe3 [BETOBbIC (PUIBTPHI"
VYpok-npaktukym "BosHoBBIE
76 CBOICTBa cBeTa: AuCIEpCus,
uHTepdepeHys u audpaxus”
77 Omnbrtet Pesepdopna u bubnnoreka [IOK
MJIAHETApHASI MOJIEIb AaTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Moznens
aroma bopa
Hcnyckanue v NOTJIOIIEHHE
79 cBeTa aToMoM. KBaHTBI bubmmorexa [IOK
. ’ ' https://m.edsoo.ru/ff0c144c
JInneliuaTelie COEKTPBI
Ypok-nipaktukyMm "Habmronenune bubnmoreka [IOK
80 "
CIIEKTPOB UCITYCKaHHUS https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUOBI bu6nmorexa [JOK




https://m.edsoo.ru/ff0c1672

82 CrpoeHnue aToMHOTO s1J1pa. bubnmoreka [JOK
Hyknonnas Mmoaens https://m.edsoo.ru/ffOc18ac
83 PaanoakTuBHBIE IPEBpALLICHUS. bubnuorexa LIOK
H3oromnsl https://m.edsoo.ru/ff0clal4
84 Pemenwne 3agau mo teme: bubmuoreka [IOK
"PagnoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0clb4da
85 [Tepuox momypacmana
Ypok-koHhepeHIus
86 "lfa I/IO&KEI/IBI')HBIC M3ITy4CHUS B bubmmorexa [IOK
8 i \ https://m.edsoo.ru/ff0c2126
PUPOJE, METULIMHE, TEXHUKE
S nepHble peakyu. 3aKOHbI
87 COX paHeHII;}I 3aps/10BOTO U brbmmorexa [IOK
P PAA https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHUCEN
OHeprus CBsI3U aTOMHBIX S7EP. bubnnorexa LIOK
88
CBs13b MaccChl U DHEPTUH https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agay o reme
" nepuble peakuun”
Peakuuu cunTe3a u neneHus
90 snep. ICTOYHUKHM SHEpruu brbmorexa [OK
A1eP- N p https://m.edsoo.ru/ff0c1e88
ConHua u 3BE311
Ypok-konpepenus "Anepuas
01 sHepretuka. Jlencreus
PaANOAKTUBHBIX U3JTYYEHU Ha
JKUBBIE OPTaHU3MBI"
92 [ToaroToBKa K KOHTPOIHHOM bubmuorexa [IOK

pabore 1o Teme
"DneKTpOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e




DIIeKTPOMAarHUTHBIC BOJIHBI.
KBauToBrie sBieHus"

KonTponbnas pabora o teme
"DEeKTPOMarHuTHOE MOJIE.

93
DIIEKTPOMArHUTHBIC BOJIHBI.
KBanTosrle ssBieHus"
[ToBTOpEeHME, 000OIICHHE.
94 JIaGopaTopHbIe pabOTEI IO bubmorexa LIOK
p" PHEIED N " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiictBue ten
[ToBTOpeHnue, 06061IEHNE.
Pemenne pacuyeTHsIX U bubnnoreka [IOK
95
Ka4eCTBEHHBIX 327124 I10 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbI€ TIPOIIECCHI"
[ToBTOpeHnue, 06061IeHNE.
Pemenne pacueTHsIxX U bubnnoreka [IOK
96
KaueCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TenaoBEIX ABUTATEIICH"
[ToBTOpeHnue, 06061IEHNE.
Pemenue pacueTHbIX U bubnuoreka LIOK
97
KaueCTBEHHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"
[ToBTOpenue, 060061IICHNE.
98 JlaboparopHsie pabOTHI 1O bubmorexa [OK
P " P P " https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbIe SIBICHUS
[ToBTOpEeHmE, 0600IICHHE.
99 Pabora ¢ TexcTamu 1o Teme bu6nmoreka [JOK

"3aKOHBI COXpaHEHUs B
MeXaHHKe"
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[ToBTOopenue, o6o0IICHNE.
Pabora ¢ TekcTamu 110 Teme
"Konebaunus 1 BOiHBL"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2e82
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[ToBTOpEHME, 000OIICHHE.
Pabora ¢ TekcTamu 110 Teme
"CseToBbl€ siBiieHUT"

bub6moreka [JOK
https://m.edsoo.ru/ff0c3044
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[ToBTOpEeHME, 000OIICHHE.
Pabora ¢ TekcTaMu 110 TeMe

"KBanToBas u siaepHas pusnka"

OBLIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

METOIUYECKHUE MATEPUAJIBI JISA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






