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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

Copnepxkanue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4eHUs
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH Y4yeOHOro mpenMera B peanuzainuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0y4eHHUs, a TaKkKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycraHaBIMBAaET paclpeereHue yueOHOro Marepuania
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YYCHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS IMPEIMETHOTO COACPKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKAa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY.

®duzrka SABISIETCS  CUCTEMOOOPA3YyIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpadgueii, BHOCUT BKJAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MM,
MpPEeNOCTaBsieT HauOoJiee SICHbIe O0pa3lbl TMPUMEHEHUS HAy4HOTO METoja
MO3HAHUS, TO €CTh CIIOCO0Aa MOyYeHUS JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 riaBHBIX 337a4 (PU3MUecKOro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yyenue @uauku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIICIYIONUMH KOMIIETCHTHOCTSMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYIHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OLCHHUBATH U IIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICIOBAHMA,

e HHTCPIPECTUPOBATH JAaHHBIC u HCIIOJIB30BaTh HAay4YHBIC
JA0Ka3aTcCJIbCTBA AJIA IIOJTYUYCHHUS BBIBOJOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenMera «Dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).



Hean usyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABL, PAa3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHI;

pa3BUTHE  TPEACTaBICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npoecCHOHATEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOMU, MOATOTOBKA K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMNpPaBJICHUMU.

JlocTrkeHHne 3TUX IIeJIed MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

npuoOpeTeHrue 3HaHUM O JUCKPETHOM CTPOCHHUU  BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX;

npUOOpETeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJOB PEIICHUS TMPOCTCUINMUX PacUYETHBIX 3adad  C
UCITOJIb30BaHUEM (U3UYECKUX MOJIEICH, TBOPYECKUX W IPAKTHKA-
OpHEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHUN HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHME MPUEMOB PabOThl ¢ MHpOpMaIuel (HU3NIECKOro COJEpIKaHMUs,
BKJIIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
c (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHUSIX (PU3UYECKOM HAYKH.

OBBEM ITPOI'PAMMBI

Ha wusyuenne ¢usnku (0a30BbIi YpOBEHb) HAa YpPOBHE OCHOBHOIO OOIIEro
obOpazoBanus orBoauTcs 238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEI0), B 8
Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 gaca B Heelo).
Cornacao ®I'OC 00O mpeameTt «Pusnkay u3ydaercs B 7 1 8 Kiacce B 00beMe 10
68 dvacoB. Ha m3yuenue mpeamera B yueOHOoM miane MBOY «TaBpuueckas
mikosa-ruMHasust Ne 20 um. cBT. JIyku» oTtBoauTcs B 7 M 8 Kiaccax 1o 2 4yaca B
Hezeno, Bcero mo 68 yacoB (34 yueOHble Helenu), B 9 kinaccax 3 yaca B HEZAECIIO,
Bcero 102 yaca (34 yueOnbie Henenu). C ydETOM periOoHaANbHBIX MPA3IHUKOB.



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BHIOOP MPOBEICHHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa dKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.
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Paznen 1. ®usuka u €€ poJib B IO3HAHUHU OKPY:KA0IEro MUpa.

@dusnka — Hayka o mnpupone. fBiaeHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBL. M3MmepeHue Quanueckux BelWyuH. DPuUzNUecKue
npudopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHBI METOJ] TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HabmoaemMoro aBieHus. Onucanrue GU3NUecKux SBJICHUA ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

MexaHudeckue, TEMIOBBIE, JIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
®duznueckre MNPUOOPHI U TpOLEAypa TMPSMBIX HW3MEPEHHM aHaJOTOBBIM H
U (POBBIM TPUOOPOM.

Jlabopamopnvie pabomul u onvimaol.

Omnpenenenre HEeHbl AeeHUs MIKaJIbl U3MEPUTEIBHOTO TpUdopa.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUAKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MajbIX TEN.

N3mepenne temmeparypbl MpPU MOMOIIM XUIAKOCTHOTO TEPMOMETpa M JaT4YHMKA
TEMIIepaTyphl.

[IpoBenenne ucciaeaoBaHMs MO MPOBEPKE TMIOTE3bI: JATBHOCTH MOJETA IIAPHKA,
MYIIEHHOT'O0 TOPU30HTAJIBHO, TEM 0OJIbIIIE, YeM OOJIbIIE BHICOTA MTYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JTIOKa3bIBAOLINE TUCKPETHOE CTPOEHUE BELECTBA.

JIBrkeHne uactuil BemecTBa. CBsA3b CKOPOCTH JIBM)KEHHMS YacTHI[ C
temrneparypoii. bpoyHoBckoe nBmwkenue, nuddysus. B3anmomelcTBue YacTuIl
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHME I'a30B, KUJIKOCTEH M TBEPIBIX
(kpucTayuinyeckux) Tein. B3auMocBs3b Mexay CBOMCTBAMM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpayuu.

1. Habmronenue 6poyHOBCKOTO JBUKCHHUS.

2. HaGmonenue nuddyzuu.

3. HaOmionenue — siBneHud,  OOBACHAIOMIMXCA  MPUTSKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTBA.
Jlabopamopuwie pabomul u onvimaol.
1. OneHka JauMaMeTpa aTroMa METOJOM psiioB  (C  UCIOJIb30BAHUEM

dbororpaduii).



2. OmbITHI 0 HAOJTIOICHHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI M0 OOHAPYKEHUIO JEHCTBHS CUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.

Mexanuyeckoe NABWKEHUE. PaBHOMEpPHOE U HEPABHOMEPHOE JIBUKCHHUE.
Cxopoctb. CpenHsisi CKOpOCTh IPU HEPABHOMEPHOM ABMKEHUU. Pacuér mytu u
BPEMEHHU JIBUKCHHUSL.

SIBnenve wuHepHuU. 3aKOH WHEpUMH. B3aummonaeicTBue Ten Kak INpUYMHA
W3MEHEHUSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HHEPTHOCTU Tela.
[InoTHOCTH BemiecTBa. CBsi3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BEMa BelecTna.

Cuiia Kak XapakTepucTuka B3auMmozeicTBus Tenl. Cuila ynpyroctd U 3aKoH
['yka. MI3MepeHune cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TITOTCHUS U CHUJIa
TskecTd. CHila TSKeCTH Ha Jpyrux mianerax. Bec tena. HeBecomocts. Cnoxenune
CWJI, HAMPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cula TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HaGnroneHue MexaHMUeCKOro JIBHXKEHUS Tela.

2. HM3mepeHune CKOpOCTH MPSAMOIUHENHOTO JIBHKEHUSI.

3. HaOmionenue siBnieHus MHEPIUU.

4. HaOmroneHue u3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.

5. CpaBHEeHHME MaccC IO B3aUMOJICHCTBUIO TE.

6. CnoxeHue CuJj, HalpaBJIEHHBIX MO OJHOM MPSIMOHA.

Jlabopamopuvie pabomul u onvimol.

1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,

MOJIEJIH JICKTPUIECKOT0 aBTOMOOWIIS M TaK Jajee).
2. OmpeneneHure CpeaHEN CKOPOCTH CKOJBXEHUs Opycka WIM IIapuKa 0
HAKJIOHHOM IUIOCKOCTH.
3. OmnpexaeneHue MIOTHOCTH TBEPAOTO TeEA.
OneIThI, JAEMOHCTPUPYIOIINE 3aBUCHUMOCTh pacTshKeHUs (aedopmMariuiu)
MPY>KUHBI OT MIPUII0KEHHOUN CHUIIBI.

5. OnbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BEcCa TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIEHUSI U YBEIUYECHUS NaBiieHud. J[aBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, Temmepatypbl. llepenaua naBieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH W razamu. 3akoH Ilackans. IIneBmatnueckue
MaIllUHbl. 3aBUCUMOCTh JABJICHUS JKUJIKOCTH OT TIyOWHBI. ['mapocratnueckuii
napagokc. Coolaromuecs: cocyibl. [ napaBiniecKkie MEXaHU3MBbl.

AtMochepa 3emnu u atrmocdepHoe nasiaeHue. [IpuumHbI CyliecTBOBaHUS
BO3yIIHONW 000soukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHoTo
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHns aTMOC(hHEepPHOTO TaBJICHMUS.



JlericTBue KUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromyecs cocy/bl.

['mapaBauueckuut mpecc.

[IposiBrieHne necTBUS aTMOCHEPHOTO JABIICHHUS.

3aBUCUMOCTh BBITAIKUBAIONIEH CUJIBI OT OOBEMA MOTPYXKEHHOW YacTh
T€JIa ¥ TUIOTHOCTH KHUJKOCTH.

PaBeHCTBO BBITAIKUBAIOUIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.
YcioBue 1iaBaHus TeN: IUIABAHHWE WA MOTPYKEHUE TE B 3aBUCUMOCTH
OT COOTHOIIIEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMa MOTPpYy>KEHHOH B
YKUJIKOCTh YaCTH TeJa.

2. OmpeneneHue  BBITAJIKUBAIOIICH CHJIbL, JEHCTBYIOHNIEH Ha  TEJo,
IOrPYKEHHOE B )KUIAKOCTbD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CUIIBL, JEUCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl TeJa.

4. OnbITbl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTH BBITAIKHBAIOIIEH CHIIBI,
JNEUCTBYIOLIEH Ha TEJIO B XKUAKOCTH, OT OOBEMA MOTPYKEHHOW B
JKUJIKOCTh YaCTH Te€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOOKU U
OIIpPEICIIEHUE €€ TPY30IOABEMHOCTH.

Paszgea S. PaGora u MOIIHOCTB. JHEpIrus.

Mexanudeckast pabota. MoOITHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBuiio
paBHOBecus pbluara. [IpumeHeHue mpaBuiIa paBHOBECHS phluara K OJIOKY.
«3onotoe mnpaBuno» wmexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY ¥ TEXHUKE.

Mexannueckas dsHeprus. KuHeTMueckas U IOTEHIMAJbHAS DSHEPIUs.
[IpeBpailieHrie OHOTO BHIa MEXAHUYECKOW SHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. ITpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomel u onvimel.

1. Omnpenenenrie pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABMIKCHHM Tella

10 TOPU30HTAIIBHON TOBEPXHOCTH.

HccnenoBanne ycioBUA PaBHOBECUS pblyara.
N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

o vk wnNPRE

N
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Paspnen 1. TeruioBble siBJICHHA.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOCHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONBIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB Tra30B, XKUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TIOJIOKEHUW MOJEKYISPHO--KUHETUUECKOW TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TerioBoe pacliupeHue 1 cKaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yactull. BHyTpenusin sHeprus. CmocoObl HW3MEHEHHS BHYTPEHHEH SHEpTHUu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYH:
TEIUIONPOBOJHOCTh, KOHBEKIINS, U3yUYEHHE.

KonuuecTBo TemioTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIUIOBOE paBHOBeCHE. YpaBHEHUE TeruioBoro OanaHca. [lmaBiaenue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJelbHasg TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u konaeHcauus. Mcmapenue. Kumenue. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JABJICHUS.

BrnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AENIbHAS TEIUIOTa CTOPAHMSL.

[TpuHiuner padotel TemnoBbix aurareneil KIIJ temmoBoro nBurarens.
TernnoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEIBI.

3aKOH COXPAHEHUS U MPEBPALLECHUS YJHEPTUH B TETUIOBBIX MTPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenue OpoyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysuu.

3. HalGmoneHue siBeHUN CMaYMBaHUS M KAITWJUISIPHBIX SIBJICHUM.

4. HabmroneHue TeraoBOro pacuiupeHus Tell.

5. VI3MeHeHue NaBiieHUs raza Mpyu M3MEHEHWU Oo0BbEMa W HarpeBaHUU WM

OXJIAXKICHUU.
[IpaBuna n3MepeHus TemMIiepaTypsl.

Bubl Temonepenaum.

OxaxIeHUe TIPU COBEPIIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.

10. CpaBHEHHE TEMIOEMKOCTEN PA3IMYHBIX BELIECTB.

11. HaOmronenue KumneHus.

12. HaGnronieHre nocTosiHCTBA TEMITEpATyphl MPH TIIABJICHUH.

13. Mojenu TeIIOBbIX JBUTaTelICH.

Jlabopamopuvie pabomel u onvimel.

1. OmnbITe MO OOHAPYKEHUIO ACHUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
2. OnbITHI MO BRIPAIIMBAHUIO KPUCTAUIOB TTIOBAPEHHOM COJIM MJIK caxapa.

© ©® N o
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3. OmpIThl MO HAOJIOJIEHUIO TEMJIOBOIO PACHIMPEHUS Ta3oB, XKUAKOCTEH U
TBEPJIBIX TEJL.
Omnpenenenre AaBieHUs BO3AyXa B OaJUIOHE IIITPUILIA.
OneITBl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH JABJICHUSA BO3AyXa OT €ro
00BbEMa U HarpeBaHuUs WK OXJIAXKICHUS.

6. [IpoBepka runoTe3sl JUHEHHONW 3aBUCUMOCTHU JIIMHBI CTOJIOMKA XKUAKOCTH

B TEPMOMETPUUYECKON TPyOKE OT TEMIIEPATYPHI.
7. HaOmroneHune wW3MEHEHHs BHYTPEHHEW SHEPrUM Tela B pPE3ysbTaTe
TeIUIonepeayn U paboThl BHEIIHUX CHIL.

8. HccnenmoBanue siBieHHs TemIOOOMEHA MPU CMEIIMBAHUM XOJOJHOM U

ropsi4eu BOJBL.

9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, TOJYYEHHOIO  BOJOM  IIpH

TEIJI000MEHE C HATPETHIM METAITIMYECKUM HUITUHAPOM.

10. Onpenenenue yaenbHONW TEIJIOEMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca uCIapeHus.

12. OnpeneneHre OTHOCUTENIBHON BIAXKHOCTH BO3/1yXa.

13. Onpenenenye yAenbHON TEIJIOTHI TUIABJICHHUS JIBJA.

Pa3nes 2. DiekTpuyecKue U MAarHUTHbIE SIBJICHUS.

Onextpuzanms Ten. J[Ba poxa 3JIEKTpUYECKHMX 3apsiioB. B3aumonelcTBue
3apsOKeHHbIX  Ted. 3akoH KynmoHa (3aBUCHUMOCTh CHJIBI  B3aUMOJEWUCTBUS
3apSKEHHBIX T€J OT BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXKY T€JIaMU).

Onekrpudeckoe mnoiie. Hanpsoxk€HHOCTH 3ieKTpudeckoro noisist. IlpuHnmm
CYINEPIIO3ULINU 3IEKTPUUECKUX MOJIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenmn snekTpuyecKux 3apsAnoB. DJIEMEHTAPHBIA JJIEKTPUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHMKM W JOUINEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMUS SJIEKTPUYECKOIO TOKA.
MCTOYHMKM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKUI TOK B XKHUAKOCTAX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJIHUKA. YICIBHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
I ydactka nenu.  [locienoBarenbHOE M MapaijiebHOE  COCAUHEHUE
IIPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTeNn 3IeKTpudeckoil sneprun B 0biTy. KopoTkoe
3aMBbIKaHHUE.

ITocrostHHble  MarHuThl.  B3anMoaencTBUE  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €r0 3HAYECHUE IS )KU3HU Ha 3eMIle.
Ompir  Opcrena. MarauTHoe 1MoOJ€  DJIEKTPUYECKOro Toka. IIpuMeHeHue
AJIIEKTPOMArHuTOB B TEXHUKE. [|eiCTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DONEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. Mcronb30BaHWE >SJEKTPOABUIATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.



Oneitel @apanes. SABneHue neKTpoMarHuTHOM HHAYKUuU. [IpaBuno Jlenna.
DIIeKTpOreHepaTop. Crioco6sl NOJIy4CHUS IIEKTPUYECKOU DHEPIUU.
DNEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Jemoncmpayuu.
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25.

DIIEKTpU3ALMS TEN.

JIBa pona 3JIEKTpUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPONCTBO U ACHUCTBUE SIIEKTPOCKOIIA.

DNeKTpocTaTUIeCcKast HHAYKIUS.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSIO0B.

[IpOBOTHUKH U JUBTIEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHI TOK B HKUJKOCTH.

. ['a3oBB11 pa3psa.

. I3mepeHune cuibl TOKa aMIIEpMETPOM.

. I3MepeHune 351eKTpUUecKOoro HaIpsKeHUs BOJIBTMETPOM.

. Peocrar n marazuH cOmpoTUBIICHUM.

. B3aumojericTBre OCTOSSHHBIX MAarHUTOB.

. MonenupoBaHre HEBO3MOXXHOCTH PA3EIICHUS ITOJ0COB MATHUTA.
. MonennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OmeIT Dpcrena.

. MarauTtHOe€ noJie Toka. DJIEeKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiaeHUS 2IEKTPOMATHUTHOW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HANpaBJl€HUS WHIAYKIHUOHHOTO TOKa OT YCIOBHM €ro

BO3HUKHOBEHUSI.
DJIEKTpOreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o o~ w

OneiThl MO HAONIONCHUIO DICKTPU3ANMM TEl WHAYKIWMEH U TpHU
COTPUKOCHOBEHHH.

HUccnenoBanne NOEUCTBUS JJIEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JTUDJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
M3mepenre u peryIupoBaHie CHITbI TOKA.

H3mepenne u peryIupoBaHie HAPSHKESHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO 4Ye€pe3 pPe3UucTop, OT
COTPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIIIHE 3aBUCUMOCTh AIEKTPUUECKOTO
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN TONEPEUHOTO
CEUCHHS U MaTepuara.
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8. IIpoBepka mnpaBWiia CIOXEHMS HANPSOKEHUHA IIPU IOCJIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwiia Uil CWJIBI TOKA NPU IMAPAUICIBHOM COEIUHEHUU
PE3UCTOPOB.

10. Onpenenenue padbOThI AIEKTPUUECKOTO TOKA, UIYILETO YEPE3 PEZUCTOP.

11. OnpeneneHyie MOLIHOCTH  AJIEKTPUYECKOTO TOKA, BBIACIAEMOM Ha
pe3ucrTope.

12. MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO 4Y€pe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenne KI1/1 narpesarens.

14. MccnenoBanne MAarHUTHOTO B3aUMOJEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

15. I3yyeHne MAarHMTHOrO TOJISI THOCTOSHHBIX ~MArHUTOB NPH  HX
00BEIUHEHUH U PA3ICIICHUN.

16. MccnenoBanue neUCTBUSA 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPENIKY.

17. ONBITEL, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBl  B3aMMOJECHCTBHUS
KAaTyIIKd C TOKOM M MAarHuTa OT CHJIbl TOKa W HANpaBJICHUsS TOKa B
KaTyIIKE.

18. M3y4yeHue nencTBus MarHUTHOTO 1OJI HAa IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue 1 usydeHue padoThl FMEKTPOABUTATENSL.

20. U3mepenue KIIJ 351eKTpoiBUTaTENbHOM YCTAHOBKH.

21. OnBITBI IO HWCCIICAOBAHHUIO SIBJIECHUSA DIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICAOBAHHE W3MEHCHHW 3HAYEHHWS W HAIPaBICHHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Paznen 1. Mexannuyeckue siBJICHUS.

Mexannueckoe nBWwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABMXKEHHUS. PaBHOMEpHOE MPAMOJIMHEUHOE
nBmkeHue. HepaBHoMepHOE npsiMonMHENHOE ABWKEHUE. CpelHsasl 1 MTHOBEHHAs
CKOpPOCTb TeJ1a TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEHOe JBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE O OKpY>KHOCTH. Ilepmon u dacrota obOparieHus.
JIunenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

ITepsebiit 3ak0H HeroToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHus: cuiia TPEHUS CKOJILKEHUS, CHIIa
TPEHUS TTIOKOSI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHHS. Y CKOpPEHHE CBOOOIHOTO
nanenus. JBuwkenue miaHeT Bokpyr Comuna. IlepBasg kocmuyeckas CKOpPOCTb.
HesecoMocTs 1 neperpysku.

PaBHOBecue maTepuanbHON TOUKH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue

TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.
11



Nmnynbe tena. I3MeHenne umiyibea. Miynbe cuiibl. 3aKOH COXPAaHEHUS
uMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiM. [IoTeHIInanpHas SHEPrus CKaToi npyxuHbl. Knunetnueckas
sHeprud. TeopeMa 0O KMHETMYECKOW SHEPIrHH. 3aKOH COXPAHEHHsI MEXaHWYECKOMN
DHEPIHUU.

Hemoncmpauuu.

1.

© ok~ w

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

Habnronenne MexaHn4ecKoro JBUKEHUS Tela OTHOCUTENIBHO Pa3HbIX Tell
OTCU€TA.

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanre NPpU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

HabmroieHue MexaHn4ecKkuXx sIBJICHU, MPOUCXOALINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ pPaBHOMEPHOM U YCKOPEHHOM  JBHKCHUU
OTHOCHUTEJIbHO KaOWHeTa (PU3UKH.

3aBUCUMOCTb YCKOpPEHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aMMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca py B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHre NMITYJIbCa MPU HEYTIPYTOM B3aMMOJICCTBHH.

CoxpaHeHHe UMITYJIbCa IPH A0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
HabmtoieHue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHMYECKON SHEPTUX PHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU MTPU JABUKEHUH TeEJIA MO IECTBUEM
IPYKUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

KoHcTpynpoBaHue TpakTa [ajii pa3roHa W JalbHEWIIEro paBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIEKKH.

OnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHs] Tejla MpPU PABHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU NPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.
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6. MccnenoBaHue 3aBUCMMOCTH CHUJIbI TPEHUSI CKOJBXKEHUS OT CHJIbI
HOPMAaJIbHOTO JABJICHHUS.
Onpenenenue kodhGUIeHTa TPEHUS CKOIBKEHUS.
Onpenenenne KECTKOCTH NPYKUHBI.
Omnpenenenue pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBMKCHHUM Tela
10 TOPU3OHTAIBHOW MOBEPXHOCTH.

10. Onpenenenrie paOOThl CHJIBI  YOPYrOCTH TMpU MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

11. MI3y4yenue 3akoHa COXpaHEHUSI SHEPTUU.

Paznen 2. Mexanuveckue Koj1e0aHUs U BOJIHBIL.

KonebatenbHoe aBmxenrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHUil: TIepro,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
SHEPIUM NPU KOJIEOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOanus.  BwiHyxkaenHole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. CBolcTBa MeXaHWYeCcKuX BOJIH. [IpoposibHble U
MonepeyHblie BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HabGmionenue konebGaHuW Ten MOA ACHCTBUEM CHUJIBI TSXKECTH U CHUJIBI
YIPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).

HaOmnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

ﬂaﬁopamopubte pabomul u onvimaol.

1. Ompenenenrie 4YacTOThl M TepUoja KOJeOaHWM MaTeMaTHu4ecKoro
MasiTHUKA.
Omnpenenenre 4acTOThI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

3. HMccnemoBanue 3aBUCUMOCTH TE€pHO/ia KOJICOAHHM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.

4. HWccnemoBaHue 3aBUCUMOCTH TIepUOia KoJieOaHUM MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH MEpPUOJAA KOJEOAHWM rpy3a, MOABEIHIEHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JEMOHCTPUPYIOIIHME  3aBUCUMOCTb  Tepuoja  KoJjieOaHUi
MPY>KMHHOTO MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

7. VI3amepenue yckopeHusi CBOOOHOTO MaJIeHUS.

Pa3zgea 3. DjeKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

o o s w N
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ONeKTpOMarHuTHOE  1oJie.  DJEeKTpOMarHuTHble  BoiHbL.  CBolicTBa
ANEKTPOMArHuTHbIX BOAH. lllkana snekTpoMarHWTHBIX BOJH. Mcmonb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoliCTBa ANEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOKCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOUJIBLHOIO

TenedoHa.

Pa3znen 4. CBeToBBIE SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue ceera. 3atMenus ConnHna u Jlynsl. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHS B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnuH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onTuyeckas cuctema. bin3opykocTs u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tony4yenune n300paxxeHu# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKuil CBETOBO/I.

Xox ydei B coOuparorieit JInH3e.

XoJ Jiy4er B paCcCEeUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens ria3za.

11. Pa3nosxenue 6enoro cBera B CIEKTP.

12. [omyuyenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yTila OTPaK€HHsI CBETOBOIO Jiyya OT YIJia
najIeHusl.
N3yuenune xapakTeprucTUK n300paxeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanrie 3aBUCMMOCTH yTiia MPEJIOMIICHHS] CBETOBOIO Jyda OT yria
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».

4. TlomydyeHue n300paxxeHH ¢ MOMOIIbIO COOMPAIOIIEH JTUH3BI.

© ©® N o gk wDdR
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5. Omnpenenenne GOKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPAOIIICH
JIVH3BI.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.
OneIThl 1O BOCHPHUSATHIO I[BETA NPEIMETOB MpPU HX HAOIIOEHUU uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nea 5. KBanroBble siBJIeHHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue u NMoromeHne ceeta aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.

PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIEP.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX sjep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTe3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3]I.

SAnepnas sHepretvka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOLIEHUS.

CrexTpsl pa3IuvyHbIX a30B.

CnekTp Bogopo/a.

Habmronenue tpexoB B kamepe Busbcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITYYCHUH.

Peructpanus n3mydeHus: IPpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

./Iaﬁopamopnbte pabomul u onvimel.

1. HaGnroneHue CIUIONIHBIX U TUHEWYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPrUU YACTUIIBI 10 TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. V3Mepenue painoakTUBHOTO (OHA.

Pa3znea 6. IloBTOpuUTEILHO-0000 1AM MOAYIb.

[ToBTOpUTENHEHO--0000TAIONUN MOAYJIh TPEAHA3HAYCH /IJIsI CHCTEMAaTHU3aIuN
u  0000IIeHHS  TPEIMETHOTO  COACpXKaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKH, a TAaKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy T0 (u3uke s 00y4aromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy U3ydeHUU JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JEATEeIIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurBaeTCsl JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  OOydeHus, GopMupyercs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS TMOJy4YEHHbIE 3HAHUS, pelmaTh 3aJadyd, B TOM YHCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIC.

oo s w N e
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[IprHIMIMANBHO NEATEIBHOCTHBIM XapaKTep NAHHOTO pas3zesia peaau3yercs
3a Ccuér TOro, 4yrto OOyyarollMecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIpeJIaracTcs:

Ha OCHOBE IIOJIyYUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOJE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSACHITh HAYYHBIE OCHOBBI HaMOOJIEE BAXHBIX JOCTHKEHUN COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIOB
DHEPI'UH.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenue (u3uKu Ha ypOBHE OCHOBHOTO 00IEero oO0pa3oBaHUs HAMpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
duznyecKoil HayKu;

— [IEHHOCTHOE OTHOIICHHE K TOCTHXKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CYX/I€HHUU OOIIECTBEHHO 3HAUMMBbIX
M OTUYECKHX MpoOJieM, CBSA3aHHBIX C NPAKTUYECKUM NPUMEHEHUEM
JTOCTHKEHUN (PU3UKH;

— OCO3HAHHME BAXKHOCTU MOPAJIBbHO-3TUYECKHUX IPUHLHUIIOB B JESATEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHUSA:

— BOCIIPUSITUE ICTETHYECKUX KadyecTB (PM3MUECKOW HayKH: €€ TapMOHUYHOTO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHUW, BAXKHEHMIIEH COCTABIIIOLIEN
KYJbTYpBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIIEN0BATEIbCKON
NEeSATENBHOCTH;

S5) ¢opmupoBaHusi  KYJBTYPbl 310POBbSI M  3MOLMOHAJIBLHOIO
0/1aromoJIy4us:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTU TpaBUi 0O€30IacHOrO TIOBEJIEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C 3JIEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHHEM B
JOMAIIHUX YCIIOBUSX;

— c(hOpMUPOBAHHOCTh HAaBBIKA peQUIEKCHH, MpPHU3HAHHE CBOEro IpaBa Ha
OIIMOKY M TAaKOI'o e Mpasa y APYyroro 4ejJoBeKa;

6) TPy10BOIr0 BOCIMTAHUS

— AKTHBHOE y4YacTH€ B PEIICHUHM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJOTMYECKONM U
COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIMUECKHUX
3HAHUU;

— MHTEPEC K MPAKTUYECKOMY U3yUEHHIO podeccuii, CBI3aHHbBIX C (PU3UKOM;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS
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— OpHUCHTAllUS Ha TPUMEHEHHE (PU3WYECKUX 3HAHWUW IS PEIICHHs 3a1ad B
o0JlacTH OKpy’Karolllel cpeabl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLEHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00aILHOTO XapakTepa KOJOTHYECKUX IMpoOJieM U MyTed HuX
pelieHus;

e 8) amanTanuum K U3MEHSIOIIMMCS YCJIOBHAM COLMAJBLHOM U NPHUPOIHOM
cpeasbl:

e — TOTPEOHOCTh BO B3aWMOJEHCTBUU TPU BBITTOJHCHUH WCCICIOBAHUNA U
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
IpYTHX;

e — TIOBBIICHUE YPOBHS CBOEW KOMIICTEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e —TOTPeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUU, B TOM YHcCIie POpMYIUPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHME Je(DUIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUTAHUPOBAHHWE CBOETO PA3BUTHUS B NPHOOPETEHUM HOBBIX (HU3UUCCKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBIISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DHU3NUECKUX 3HAHMIA;

e — OICHKAa CBOMX JCWCTBUUA C YYETOM BIIMSHUA HAa OKPYXKAIOUIYIO Cpendy,

BO3MOKHBIX INIO0OAJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOGHHMS TpOrpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHBIC NCHCTBUSA,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble JJornyeckue AeMCTBUA:

e BBIABIATHP M XapaKTepHU30BaTh CYIIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BICHUIN);

e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMSI JIJIS
000011IeHNS U CPAaBHEHUS,

e BBISBIIATH 3aKOHOMEPHOCTH M ITPOTUBOPEUUS B paccMaTpUBaEeMbIX (haKkTax,
JTAHHBIX ¥ HAOJIIOJEHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBJICHUSIM;

e BBISBIATh MPUUYUHHO--CIICJICTBEHHBIC CBS3U TMPU U3YYEHUH (PU3HUUYECKUX
SABJIEHU U TIPOLECCOB, AEIaTh BBIBOJbI C MCMOJIb30BAaHUEM AEAYKTUBHBIX
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U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIOTE3bI O B3aWMOCBS3SIX
(bU3UYECKUX BEIIUYNH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 pemieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHUE HECKOJBKUX BapUaHTOB pEIlEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIEN0BATENBCKUI HHCTPYMEHT TTO3HAHMS;
MIPOBOJUTH IO CAMOCTOSITENILHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SBJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAIIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UJIU IKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMyYIHpPOBATH 0000IIEHNUS M BHIBOJBI 110 PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOEHUS, ObITA, UCCIIEIOBAHUS;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh Pa3JINYHbIE METO/Ibl, UTHCTPYMEHTHI U 3alpOCHI MIPU MOKUCKE U
orOope WHGOPMAIMM WIA JIaHHBIX C Y4ETOM MPENIOKEHHOU Yy4eOHOU
busndeckoit 3a1a4u;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH WH(OOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENLHO  BBIOMpaTh ONTUMAIbHYIO (GOpPMY TIPElICTaBIICHUS
uHQoOpMaIUl W WUTIOCTPUPOBATH pelIaeMble 3aJaddl  HECIOKHBIMU
CXeMaMH, uarpaMMaMu, HTHOU rpadukoi U ux KOMOUHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOA€ OOCYXIEeHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT ¥ MIPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY OOCYK/1aeMOM TEMbI U
BBICKA3bIBaTh WJEH, HALIEJICHHbIE Ha PELIEHUE 3a/ayd U TNOJJEpKaHHE
01aroKeIaTeIbHOCTH OOIICHUS;

COMNOCTABJISATh CBOM CYXIEHUS C CYXKICHUAMH JPYTMX YYaCTHUKOB
Juanora, oOHapyXKMBaTh pa3IMuue U CXOACTBO MO3UIIMIL;

BBIPAXkaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;
myOJIUYHO MPEICTABISATH PE3YIbTaThl BBITIOJIHEHHOTO (PU3NYECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEeI0OBaHUS, IPOCKTA);

MOHMMATh W  WCHOJb30BaTh  MPEUMYLIECTBA  KOMAHIHONM U
WHIUBUIYyaIbHOW paboOThl MpU PEIICHUHW KOHKPETHOW (HHU3UIECKOM
poOJIeMBI;

NPUHUMATh 1IeJId COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUS
no e€ JOCTHXKEHMIO: paclpelensTh poiau, OO0CYyXIaTh MPOLECChl U
pe3yJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUS] HECKOJIBKUX JIFOCH;
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BBIIIOJIHATHh CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJIICHUI0O W KOOPJAMHHPYS CBOM JEUCTBHUS C JAPYTMMU
YJI€HaMU KOMaH/bl;

OLICHMBAaTh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

CaMoopraHmaunﬂ:

BBISIBJISITH IIPOOJIEMBI B J)KM3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOLINX
JUIs pelieHns (pU3NYECKUX 3HaHU;

OPUEHTHPOBATbCSI B  PA3NMYHBIX IOAXOJAaX MPHUHATHS  PEIICHUMN
(MHOUBUOYaIbHOE, NPUHATHE DPELIEHUS B TpYMNIE, NPUHATHE PEIICHUMN
TPYIIION);

CaMOCTOSITENIEHO COCTaBJISATh AJITOPUTM PELIeHUs (PU3HUECKOH 3aJauul WK
IJlaHa MCCIEJOBaHUSl C YYETOM HMMEIOIIMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJlaraéMble BAPUAHTHI pEICHUM;
nienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

JlaBaTh aJICKBaTHYIO OLEHKY CUTYaIlMHU U MpeJiarath miaH €€ u3MECHEHUS;
OOBSICHSIT TPUYUHBI  JTIOCTUXEHUSI (HE JOCTHXKEHUS) PpPEe3yJIbTaTOB
NEATEIIbHOCTH, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JCSATEIBHOCTH (B TOM YHCIIEC B XOJ BBITIOJHEHUS
bu3MYEeCKOro HMCCICJOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITEIBCTB, W3MEHUBIIMXCS CHUTYyallMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUThH ce0s Ha MECTO JPYroro 4eioBeKa B XOJIe CIopa WIW JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
MpU3HaBaTh CBOE MPABO HAa ONIMOKY MpHU pelieHuH (U3NYECKUX 3a/1au Uin
B YTBEPIKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBo JPYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 7 kJjacce MpeIMETHBIC pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

UCIIONB30BaTh  MOHATHS:  (u3MUeckue ¥ XUMHUYECKHUE  SIBICHMS,
HaAOJI0IeHNE, AKCIEPUMEHT, MOJEeINb, TUIMOTe3a, €AMHMIBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHbleé COCTOSIHMS BeulecTBa (TBEpPIOE,
KHUAKOE, Tra3000pa3HOoe), MEXaHWYEeCKOe JBIKEHHE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAaeKTOpUs, pPaBHOJACHCTBYIOIIAS
cuJa, nedopmans (ympyras, MJacTuyecKas), HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;
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paznuyath sBiaeHUS (Auddy3us, TEMIOBOE IBIKEHUE YaCTHI] BEIIECTBA,
PaBHOMEPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aHMOJICUCTBUE TEJI, PABHOBECUE TBEPJBIX TEI C 3aKPEIUIEHHON OCBHIO
BpalllcHUsI, Tepefada AaBiCHUS TBEPABIMU TElIaMH, XUIKOCTIMU U
razamu, atMocepHoe JaBicHHE, IUIABaHWE TeJl, IPEBpAIICHUS
MEXaHUYECKOM SHEPruu) Mo OMUCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpYXalollleM MHpEe, B TOM uucie (U3NYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMHM B >KMBOM M HEXUBOU
MPUPOJIC, NEWCTBUE CHUJIBI TPEHUS B IPUPOJE M TEXHHUKE, BIHSHUE
aTMOC(EpHOro JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluaru B
TeJe YeOBEeKa, MPU STOM MEPEBOAUTH MPAKTHUUECKYIO 3a7a4y B yueOHYIO,
BBIJICIISITh CYIIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;
OMUCHIBATh U3YUYCHHBIE CBOMCTBA T€J U (PU3UYECKUE SIBJIICHUS, UCTIOIB3YS
¢dbuznyeckre BEIMUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIA TSKECTHU, BEC
Telna, CWiIa TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTH, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, TUIEYO CHIIBI,
MOMEHT CWIbl, KO3(G(OUIIMEHT TMOJE3HOTO JCHCTBUA MEXaHH3MOB,
KMHETHYECKass W TOTCHIMAJIbHASI JHEPTus), MPU OMUCAHUM TPABUIHHO
TpakTOBaTh  (PU3MYECKUM  CMBICT  HUCIOJIb3yeMbIX  BEIIMYUH, HUX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOJIUTH (HOPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TpahUKK U3YUCHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUJIO paBHOBecHUs phiuara (0Jo0ka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
OHEPruv, NpPU HTOM JaBaTh CJIOBECHYIO (DOPMYIUMPOBKY 3aKOHa H
3aMUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UYECKUE SIBICHHUS, TPOILIECCH U CBOMCTBA TEJI, B TOM UHCIIE
U B KOHTEKCTE CHUTyalluid MPaKTUKA-OPUEHTUPOBAHHOTO Xapakrepa:
BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE u3 1-2
JIOTUYECKUX IIIaroB ¢ OMOpOil Ha 1-2 M3y4YEeHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA MUJIM 3aKOHOMEPHOCTH;

pemaTth pacu€THble 3a7adyd B 1—2 JEHCTBUS, HCHOJIBb3Ys 3aKOHBl H
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAM3a
YCIJIOBHS 3a/1a4d 3alHChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMUMHBI B (DOPMyJIbI M MPOBOAUTH PaCuUéThl, HaXOAUTh CIPABOYHBIC
JlaHHbIE, HEOOXOIUMBIC JJIS PEIICHUS 3a/]a4, OLICHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;
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pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(bu3NYECKUX METOAOB, B ONTMCAHUU UCCIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
MOJyYEHHBIM pe3yNbTaT, HAXOAUTh OIIMOKM B XOJ€ OIBITa, JeNaTh
BBIBO/IBI 110 €T0 PE3yJIbTaTaM;

NPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznuecKux CBOICTB TeN: dbopMynHpoBaTh IpOBEpsEeMble
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO0 000pYy10BaHMS,
3aMMUChIBaTh XOJ OMbITa U POPMYJIUPOBATH BHIBOJBL;

BBINIOJIHATh MPSAMbIE W3MEPEHUs] PACCTOSHUSA, BPEMEHHM, MAacChl TeJa,
o0béMa, CHUJBI M TEMIEPaTypbl C MCHOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX MPUOOPOB, 3aAMUCHIBATh I[OKa3aHUS MPUOOPOB C YYETOM
3aJIaHHOM a0COJIIOTHOM MOrPEIIHOCTH U3MEPEHNUI;

IPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYUHBI OT
JIPYroi C HCIOJNB30BAHUEM TMPSMBIX HM3MEPEHUU (3aBUCHMOCTH MYyTH
PaBHOMEpPHO JBIDKYIIETOCS Tela OT BPEMEHH JABIKCHHUS TeJa, CHIIBI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tell
¥ HE3aBHCHUMOCTH CHJIBI TPEHUS OT IUIOMIAN CONTPUKOCHOBEHUS TEI, CHUIIBI
yIOPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa
HOrpyXEHHON YacTu Tejla U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOUHBI, HA KOTOPYIO OTPYXKEHO TEJIO, YCIOBUM
IUTaBaHMsI TeJl, YCIOBHMM paBHOBECHs pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOrO MCCIEAOBaHUA, coOUpaTb YCTaHOBKY U
BBINIOJHATh W3MEPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHONW 3aBUCUMOCTH (DPU3MUYECKUX BEJIMYMH B BHUJE
NPEIJIOKEHHBIX TAaOMHI U TpadUKOB, JeNaTh BHIBOJBI MO pe3yibTaTaM
UCCIICJIOBAHMS,

NPOBOANTH KOCBEHHBIE H3MEpeHHs] (PU3MYECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHJIa TPEHHUS CKOJBKCHHUS,
JaBJICHWE  BO3/AyXa, BBITAIKUBAIONIAs CWJIa, JCHCTByOmas  Ha
NOTPYKEHHOE B JKHUIKOCTh TeNo, KOI()PHUIMEHT Mone3HOro AeWCTBUS
IOPOCTBIX MEXaHU3MOB), CleAys NPEJIOKEHHOW WHCTPYKUUU: TpU
BBIMIOJIHEHUH HW3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIUUCIISATh 3HAUEHNE UCKOMOW BEJTMUHHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIAIIIHUECS COCYAbl, OapoMerp,
phIyar, MOJABMKHBINA U HETIOBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;
XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS MW3YYCHHBIX TNPUOOPOB U
TEXHMUYECKUX YCTPOMCTB C OMOpPOM Ha WX omHucaHus (B TOM YHUCIE:
NOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Tpecc,
MaHOMETp, BEICOTOMEp, IOPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
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O CBOMCTBax (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh  WHGOPMALMIO O  IpHUMEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 0€30MacHOCTU MPHU OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXpPAHEHHUs 37I0POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY’KaloIIeH cpee;

OCYILIECTBIISATh OTOOpP HCTOYHHKOB uH(popManmu B HMHTepHeTe B
COOTBETCTBHUH C 3a/IaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIUXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IUYHBIX HCTOYHUKOB BBIIEISTH
UHpOpMaLIKIO, KOTOpasl SBISETCS MPOTHUBOPEUYMBOW WM MOXET OBITh
HEJI0CTOBEPHOIA;

UCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIOMYJISPHYIO
auTepaTypy  (QHU3MYECKOoro coAepaHHs, CIPAaBOYHBIE MaTEepHAIIbI,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusa UHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIEHHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMaIuu (HU3HUECKOTO CONEP)KaHUSA, B TOM
yucie MyOJUYHO JeNaTh KpaTKUe COOOUIEHHsSI O pe3yibTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEJIOBaHUM, HOpPU 3TOM TPaMOTHO HCIOJIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALIUEH;

IPU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAaHUM pacHpenesirh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIIEIUTh 3a BBIINOJHEHUEM IUJlaHAa JEMCTBMM, aJeKBaTHO OILICHHUBATH
COOCTBEHHBIM  BKJaJ B  JCSATENBHOCTh  TPYMIbI,  BHICTPAaUBATh
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsI MHEHHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIIOJIb30BaTh MOHATUSA: MAacca U pa3MepPbl MOJIEKYJI, TEIJIOBOE JABUKEHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSIHUS BELIECTBA, KPUCTAIUIMYECKUE U
aMmopdHble TeNa, HACHIIIEHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSI DJHEPrusi, TEIUIOBOM JBUTATEIb,
AJIEMEHTAPHBIA JIEKTPUYECKUM 3apsil, SJIICKTPUUYECKOE T10JI€, MPOBOJIHUKHU
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKAN TOK, MATHUTHOE TIOJIE;

paznuyaTh SBJICHUS (TEIUIOBOE pPACIIMPEHUE U CXKATHeE, TeIlomnepesaya,
TEIUIOBOE PABHOBECHUE, CMAUYMBAHUE, KANWUISIPHBIE SBJICHUS, UCIIAPEHUE,
KOHJICHCAIIWS, IUIaBJICHUE, KpUCTauM3amus (OTBEpJ/ieBaHUE), KHUIICHHE,
TeTJIonepeaaya (TeTUIONPOBOHOCTD, KOHBEKIIMS, W3JIYYEHUE),
DJIEKTPU3ALMS TEJ, B3AUMOJECHUCTBUE 3aAPSI0B, JEUCTBUA DIICKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJECHCTBUE MArHUTOB, JCUCTBUE
MarHUTHOTO TOJIsl Ha TMPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS UHAYKIIHSA)
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II0 OIMCAaHMI0 MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUYECKOE SBICHHE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpY’)KalollleM MHUpE, B TOM 4Yucie (U3HUECKHUe SIBICHUS B MPUPOJIE:
NOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B MPHUPOJE,
KpUCTAJUTBI B Mpupojae, uszinydeHue CoaHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid MOJIIOCOB, POJIb MAarHUTHOTO TOJIS JUIsSl >KU3HU Ha
3emJie, MOJISIPHOE CUSIHUE, IIPU STOM IEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBa (TpHU3HAKHU) (DUIUYECKUX
SIBJICHUU

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, HUCIOIb3YS
(du3nuecKue BEITUUHMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTHUsl, KOJIUYECTBO
TEIUIOTBI, YJEJIbHAs TEINIOEMKOCTh BEIIECTBA, VYACNbHAs TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIuIoTa NapooOpa3oBaHMs, YJeldbHAas TEIJIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JACHCTBUS TEIIOBOM
MAIllMHbI, OTHOCUTEJBHAS BIIAXKHOCTH BO31yXa, JJIEKTPUUYECKUHN 3apsij,
CHJIa TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
NIEKTPUYECKOr0  TOKA), NPH OINHCAHMM NPABWIBHO TPAKTOBATH
(¢u3NYECKUN CMBICI HCIOJIb3YEMBIX BEJIMYMH, 00O3HAUEHUS U €IUHULIBI
(¢u3NYeCKUX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO
(GU3NYECKYI0 BEIUMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpapUKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Yysd OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO--KNHETHUYECKON TEOpUHU
CTpPOEHHUS BEIleCTBa, MPUHLHUII CYNEPHO3UIMHU NoJiel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa 1l yyacTKa 1enu, 3aKOH
JIxoyns—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA M 3alHCHIBATH €r0 MaTeMaTHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOTHUYEeCKuX
1aroB ¢ Omnopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKHUX SIBICHHIA,
buznyeCKrX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3aJadyd B 2-3 JEHCTBUSA, HCHOJb3YyS 3aKOHBI U
dbopmyIibl, CBs3BIBAOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalv3a
YCJIOBHUSL 3a/1a4yd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BBIOMpATh 3aKOHBI U  (QOPMYIIBI,
HEoOXoauMble JUisi €€ pelieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
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pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
(Gu3MYECKUX METO/IOB, HCIOIb3Yys OMHCAHHME HCCIEIOBAHMS, BBIIACIATH
IPOBEPSAEMOE MPEANOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpSJIKA
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BHIBOJDL;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(¢u3nYECKUX CBOWCTB TeN (KANUJUISIPHBIE SIBJIICHUS, 3aBUCUMOCTD JAaBJICHUS
BO3/yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusi NpH M3JIYYEHUU OT IBETa M3Iydarollel (MOriouaromiei)
HOBEPXHOCTH, CKOPOCTh UCHAPEHUsl BOJBI OT TEMIIEPATypPbl >KUJIKOCTH U
wiomanu e€ TOBEPXHOCTH, DJEKTpHU3alMs Tel U B3aUMOJAEHUCTBUE
JIIEKTPUYECKUX 3apsioB, B3aUMOAECUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yalM3al[isl MarHUTHBIX TIOJ€M IOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHMTHOTO MOJs HAa NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJBUIATENsl MOCTOSSHHOTO TOKa):  (OPMYIMPOBATH
IIPOBEpPSAEMbIE MPEINOJIOKEHUS, COOUPATh YCTAHOBKY U3 MPEMI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH XO/I OMBITa U (POPMYIUPOBATH BHIBOJIBI;
BBITIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQXHOCTH BO3/yXa, CHJIbBl TOKA, HANPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX NPUOOPOB M JATUYMKOB (PU3MUECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN C YUETOM 33JaHHOM a0COJIFOTHOM MOTPEITHOCTH;
IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJHOHM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJb30BAaHUEM MPSMBIX H3MEpPEHUN  (3aBUCUMOCTH
COINPOTUBIIEHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOUAJAU IONEPEYHOro
CEUEHUs U YAEIBbHOTO CONPOTUBIICHUS BEUIECTBA IPOBOJIHUKA, CUIIBI TOKA,
UAYLIEr0 4Yepe3 NPOBOAHMUK, OT HaNpsyKEHUS Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEJOBATENIbHOIO M  MapajyIeIbHOTO  COEIMHEHHM
MPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUI M TIpauKOB,
JienaTh BBIBOJIbI MO PE3YJIbTATAM MCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BeIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMNPOTUBIECHUE MPOBOAHMKA, paboTa W
MOIIHOCTh 3JIEKTPUYECKOI0 TOKa): IJIAHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJIENysl MPEAJIOKEHHON MHCTPYKIUH, U
BBIUUCIISATh 3HAUEHNE BEJINUMHBI,

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHusA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHMSI JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIlepMeTp,
BOJIbTMETP, CUETYMK HIIEKTPUUYECKOW HHEPTuH, 3JIEKTPOOCBETUTEIbHBIE
npUOOPHI, HArPEBATENIbHBIE IEKTPONPUOOPHI (MPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
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WCIIOJIB3YysI 3HAHUS O CBOWMCTBAX (PU3UUYECKHX SIBJICHUN W HEOOXOIUMBIC
¢duznyeckrue 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U HW3MEPHUTEIIbHBIC
npuOOpel O CXeMaM © CXEMaTHYHBIM PHUCYHKaM  (JKHUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMbI JJIEKTPUUECKUX
Henen ¢ nociaeAoBaTeNIbHBIM U MapauieIbHBIM COSAMHEHUEM 3JIEMEHTOB,
pasnuyasi ycIoBHbIE 0003HAYEHUS JIEMEHTOB AJIEKTPUUYECKUX 1IETICH;

o TMPUBOAUTH MpUMEpPbl  (HAXOAUTh HH(POpPMALMIO O  TPUMEPaX)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I oOecnieueHrs 6€30MacHOCTH MPpU OOpalleHuu ¢ npudopamu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbSI U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY>KaIOIEeH Cpefie;

e OCYIIECTBIATh TOWUCK WHMOpMAIUU (DHUIUICCKOTO COACpPKAHUSI B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK HW TYyTEM CpPaBHCHHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIJACIATH  HH(POPMAIHIO, KOTOpas
SIBJISICTCSI IIPOTUBOPEUNBOIN MM MOYKET OBITH HEJIOCTOBEPHOM;

e HCIIOJBH30BaTh MPH BHITIOJIHCHUH YUEOHBIX 3aJaHUN HAYIHO--TIOMYJIIPHYIO
JUTEPATYpPy (PU3MUECKOrO0  COJIEpKaHMs, CIPABOYHBIE MaTepHabl,
pecypcebl cetu HTepHEeT, BiaieTh NMpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpPAaTKHE YCTHBIE COOOIICHUS,
0000mass wuHGOPMAIIMI0O U3 HECKOJIBKUX HCTOYHUKOB (PU3MUECKOTrO
CollepKaHWsi, B TOM 4YHCJIE MYyOJIMYHO TPEACTaBIATh PE3YJIbTaThl
MPOCKTHOM WJIM HMCCIIEOBATEIBCKON NIEATEIbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qu3ukw,
COMPOBOXKIaTh BHICTYIUICHHE MPE3CHTAIINCH;

e TPU BBINIOJIHCHUH YYCOHBIX TPOCKTOB M WCCICAOBAHUN (DU3NICCKUX
MPOIIECCOB PaCHpeesaTh OOS3aHHOCTH B TPYIIIE B COOTBETCTBUH C
MTOCTABJICHHBIMU 3aJa9aMHM, CJACANTH 3a BHITIOJHEHHWEM IJIaHA JICHUCTBUN U
KOPPEKTUPOBAaTh €r0, aJCKBAaTHO OIICHWBAaTh COOCTBCHHBIM BKJIaa B
NeSTEeTLHOCTD TPYIINbI, BEICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K koniry oOy4yenus B 9 kiacce npeamMeTHbIe pe3yIbTaThl Ha 06230BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® CMOJIb30BaTh TMOHSTHUSA: CHUCTEMa OTCY€Ta, MaTephalibHasi TOYKa,
TPaeKTOpHs, OTHOCUTEITHLHOCTh MEXaHWYECKOTO JBWXKECHHS, nedopmarius
(ympyrasi, mjacTh4yeckasi), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh W TIEPETPY3KH, IEHTP THKECTHU, aOCONIOTHO TBEPIOE TEINO,
IEHTP TSHKECTH TBEPJOTO Tejia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3BYK U YJIbTPa3BYK, AJIEKTPOMArHUTHHIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPHI

26



UCITyCKaHMSI U TIOTJIOLIEHUS, ajbda-, 0eTa- U raMMa-u3Iy4eHus, U30TOIIbI,
AJIepHasi JHEPreTUKA;

pasznuyarh SIBJIEHHA (PaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TNPSAMOJIMHEWHOE JIBUJKEHUE, CBOOOJIHOE
NaJicHUE TeJl, PABHOMEPHOE JIBUJKEHUE IO OKPYKHOCTH, B3aUMOJEICTBHE
TEJ, PEaKTHUBHOE JBH)KEHUE, KojeOaTelbHOE [BWKEHHUE (3aTyXarolue U
BBIHYX/ICHHbIE KOJ€0aHus), PE30HAHC, BOJHOBOE JIBWKEHHUE, OTpPaKEHUE
3ByKa, MPSIMOJUHENHOE pPACIPOCTPaHEHHE, OTPAKEHHUE U TNPEIOMIICHHUE
CBETa, IOJIHOE BHYTPEHHEE OTPaKCHHUE CBETA, PA3JIOkKEeHHE OeJ0oro CBeTa B
CHEKTP U CJIOKEHHUE CIEKTPAJIbHBIX LIBETOB, TUCIIEPCHUS CBETA, ECTECTBEHHAS
PaAMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTPA W3JIy4EHHs) I10
OMMCAHWID HMX XapaKTepHbIX CBOMCTB M Ha OCHOBE  OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaThb  NPOSBICHHE  HM3YYECHHbIX  (U3MYECKUX  SIBJICHUU B
OKpyXawIieM Mupe (B TOM uHcie (PU3NYECKUE SBICHHUA B IPUPOJE:
IPWINBBI U OTJIMBBI, IBW)KEHHE IUIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JBWKEHUE JKUBBIX OpPraHW3MOB, BOCIPUATHE 3BYKOB >KMBOTHBIMHU,
3€EMIIETPSICEHHE, CEWCMMYECKHE BOJHBI, LyHAaMH, 03XO, IBETa Tel,
ONTUYECKUE SIBJICHUS B MPHUPOJAE, OUOJOTMYECKOE IEHCTBUE BUIUMOIO,
yIbTPapUOJIETOBOIO M  PEHTIEHOBCKOI'O  M3JIY4YEHHH, €CTECTBEHHBIM
PaAVOAKTUBHBIA (OH, KOCMHUYECKHE JYy4Yd, PaJUOAKTUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEPAIOB, JEUCTBUE PAJAMOAKTHBHBIX HW3JIy4eHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOMCTBa (MpU3HAKKH) (DU3UUECKUX
SIBIICHUI;

OMKCHIBATh M3YUYECHHBIE CBOWCTBA TeNl U (PU3NYECKUE SIBICHHS, UCHOJIb3YS
¢uznyeckue BENWYMHBI (CpPelHSAsT UM MIHOBEHHas CKOPOCTb Tejla NpHu
HEPaBHOMEPHOM JIBHJKEHHH, YCKOPDEHHE, NEPEMEIIECHHE, IIyTh, YIJOBas
CKOPOCTh, CHJIa TPEHHs, CHJIa YIPYTrOCTH, CUJA TSKECTH, YCKOPEHHE
CBOOOHOTO TMAaJeHMs, BEC Tela, WMIIYJIbC Telld, HWMITYJIbC CHJIBI,
MexaHuveckas paboTa U MOUIHOCTb, IOTEHUWANbHAS DSHEPIus Tea,
NOJHITOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHLUUANbHAS JHEPrusi CHKATON
NPYKUHBI, KHHETUYECKasi SHEPIHs, MMOJTHAsT MEXaHUYECKasi SHEPTUsl, IEPHO/T
U 4YacToTa KoyieOaHWMW, JAJIMHA BOJHBI, TPOMKOCTh 3ByKa M BbICOTa TOHA,
CKOpPOCTh CBE€Ta, I[I0Ka3aTelb MPEJIOMIICHUS Cpelbl), NpH OMUCAaHUU
NpaBUJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIIOJIb3YyEMbIX BEJIMYUH,
000O3HAaYeHUsT U €IUHULBI (U3UUYECKUX BEJIMYMH, HAXOJIUTh (POpPMYIIbI,
CBSI3BIBAIOIIUE JIAHHYIO (DU3MYECKYI0 BEJIMUYMHY C JIPYTUMH BEJIMYHMHAMH,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;
XapaKTepu30BaTh CBOWCTBAa Tell, (U3NUYECKUE SIBICHUS U TPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAaHEHWS SHEPIrHH, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHIUI CYNEPIIO3ULIMK CUJI, PUHLIUAI OTHOCUTENBHOCTHU [ anuiies, 3aKOHBI
HbloTOHa, 3aKOH COXpaHEHHMS] UMITYJIbCA, 3aKOHbl OTPAKEHUS U
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IPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHUs 3apsiIOBOTO U MAacCOBOTO UHMCEIN
OpU AJEPHBIX PEaKIusAX, MPU 3TOM J1aBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHTYyaIlMii MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
PUYUHHO--CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOW Ha 2—3 W3YYCHHBIX CBOWCTBAa (PU3WUYECKHX SIBICHUH,
bU3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THBIC 3aa9i (ONMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHHN),
UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBsA3bIBaONINE (DU3UUYECKUE BEIHUMHBI: HA
OCHOBE aHajM3a yCJIOBUS 3a/1ayll 3alHChIBaTh KPATKOE YCIOBHE, BBISIBISTDH
HEJOCTAIONINE WU M30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE JJIi  pELICHHUs, TMPOBOAUTH pacu€Thl H  OICHUBAThH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrmo3HaBaTb NPOOJEMBI, KOTOPbIE MOXXHO pEIIUTh IPU [MOMOLIH
(¢u3NYeCKuX METOJOB, HCHOJb3Yysl OMNHCAHUE MCCIEAOBAaHUSA, BBIICIATD
IPOBEPSIEMOE  NPEIINOJOKEHUE, OLCHUBAThb MPAaBWIBHOCTh  IOPAJIKA
NPOBEJCHUSI  UCCIENOBAHMs, JIedaThb  BBIBOABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOIUTH OMBITHI IO HAOMIOACHUIO (PU3NIECKUX SIBICHUN WIH (PU3NIECKUX
CBOMCTB Tenl (M3y4deHHE BTOPOTO 3akoHa HbBIOTOHA, 3aKOHA COXPaHEHUS
DHEPTUHU, 3aBUCUMOCThH IMEpHOJia KoJieOaHUW MPY>KUHHOTO MAasTHHUKA OT
Macchl Tpy3a U >KECTKOCTU MPYKUHBI M HE3aBUCUMOCTH OT aMILTUTYIbI
MaJbIX KoJieOaHUH, IpSIMOJIMHEWHOE PaclpOCTpaHEHHE CBETA, PA3JI0KEHUE
Oenmoro cBeTra B CHEKTp, H3y4YE€HHE CBOWCTB HM300pak€HUS B IJIOCKOM
3epKaje M CBOMCTB M300pakeHUs IpeAMeTa B coOHMparolell JMH3E,
HAONIOZICHUE  CIUIONIHBIX W JIMHEHYaThIX  CIEKTPOB  U3IIy4YCHUS):
CaMOCTOATENILHO  cOoOMpaTh YCTaHOBKY W3  HM30BITOYHOro  Habopa
000pyIOBaHUS, OMMCHIBATh XOJ OMBITA M €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

MPOBOAUTH MPH HEOOXOIUMOCTH CEPHIO TPSMBIX H3MEPEHHIA, OMpeaessis
CpellHEee 3HAue€HHE HU3MEepsieMOil BeIMYMHBI ((POKYCHOE pacCCTOSIHHUE
coOuparoiei JUH3bI), OOOCHOBBIBATH BBIOOP CIOcO0a HU3MEpPEHUS
(M3MepUTENBHOTO MPUOOpa);

OPOBOAUTH  HUCCIIEIOBAaHUE 3aBUCUMOCTEH (U3MYECKUX BEJIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH OT BPEMEHHU TPHU
PaBHOYCKOPEHHOM JIBIDKEHHWH 0€3 HadJalbHOM CKOpPOCTH, TepHoja
KOJIe0aHU MaTeMaTUYECKOTO MAasTHUKA OT JUTMHBI HUTH, 3aBUCHIMOCTH yTJia
OTpPaKEHHUsS CBETA OT yriia MajJeHHs U yria MpeJoOMIICHUs OT yria MaJeHus):
IUTAHUPOBATh MCCIENIOBAaHUE, CAMOCTOATENIHRHO COOMpaTh YCTaHOBKY,
¢dbukcupoBaTh Pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEITUIHH
B BUJIe TaOnuIl ¥ TpadUKOB, AETaTh BBIBOIBI IO Pe3yIbTaTaM HCCIEI0BAHNUS;
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IPOBOAUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYMH (CpenHss
CKOPOCTbh U YCKOpPEHHE Tejia MPU PaBHOYCKOPEHHOM JBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHMs, JKECTKOCTh MPYXKHUHBI, KOID(OUIMEHT TpEeHUA
CKOJIb)KEHUS, MEXaHudeckass paboTa M MOIIHOCTb, 4YacToTa M MEpUOJ]
KoJie0aHUI MaTeMaTHYECKOI0 U NPY>KMHHOT'O MAasTHUKOB, ONITHYECKAs CUJIA
coOuparoIell JHH3bI, PAJUOAKTUBHBIA (DOH): IJIAHUPOBATH H3MEPEHMS,
coOMpaTh HSKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJHATH HW3MEPEHUS,
clieqys NPeUIOKEHHOM MHCTPYKLMH, BBIYMCIATH 3HAUYEHHUE BEJIMYUHBI U
aHaJIN3UPOBATh MOJYyUYEHHBIE PE3YJIbTAThl C YUETOM 33JaHHON MOTPEIIHOCTH
U3MEPEHUN;

coOJII01aTh MpaBHIa TEXHUKH 0E€30MacHOCTU Mpu padoTe ¢ 1adbopaTOpHBIM
000pyI0BaHUEM;

pa3iauuaTh OCHOBHBIE TMPHU3HAKM W3YYCHHBIX (DU3MUYECKUX MOJIEIeH:
MaTepuajgbHas TOYKa, a0COJIIOTHO TBEPIOE TENO, TOYEUHBIM HCTOUHUK
CBETa, JIy4, TOHKasl JIMH3a, [IJJaHETapHasi MOJEb aToMa, HyKJIOHHAs! MOJIEJb
aTOMHOTO s111pa;

XapaKkTepu30BaThb IPUHLMUIIBI  JACUCTBUS  HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOMl Ha WX OmucaHus (B TOM 4YHCIE:
CIHIOMETP, NaTYUKU TOJOXKEHHUS, PACCTOSHUS M YCKOPEHHUS, PpaKeTa,
9XOJOT, OYKH, TEPUCKOM, QoToanmapaT, ONTUYECKUE CBETOBOJIHI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), WHCIONB3YysSd 3HAaHUA O
CBOMCTBaX  (U3MUECKUX  SBIEHUM UM  HeoOXoaumble  (U3HUECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH HM3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPU
pemieHnn  y4eOHO--TIPaKTUYECKUX  3a/7ad, ONTHYECKHE CXEMBbI s
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie M COOMparoLIel JIUH3E;
NPUBOAUTH MPUMEPHI (HAXOIUTh HH(POPMALUIO O TPUMEPAX ) MPAKTUYECKOTO
UCTIONB30BaHUsl (DM3MUECKUX 3HAHWH B TOBCEAHEBHOW KU3HU JJIA
oOecrieyeHusi 0e30MacHOCTH TOpU  OOpalleHuu C  [OpudopamMu |
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3/10pPOBbs U COOIIOACHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY KalOIEH cpeie;

OCYHIIECTBJIATh TOWCK UWHGOpPMAIMU  (U3HUECKOTO  COJCp’KaHUS B
HuTepHeTe, caMOCTOSTENbHO (HOPMYIHpYsI MOMCKOBBIN 3ampoc, HaXOAWUTh
NyTH OMpPEEICHHUS JTOCTOBEPHOCTH MOJYYCHHON WH(GOpMAIMd Ha OCHOBE
UMEIOINXCS 3HAHUN U TOTIOTHUTEIbHBIX NICTOYHHUKOB,

UCTIONIb30BaTh TMPH BBIIOJIHEHUH YUEOHBIX 3aJaHUi HAYYHO--TIOMYJISPHYIO
JUTEepaTypy (PU3NYECKOTO COJIEp’KaHUs, CIIPAaBOYHBIE MAaTEePHAIIbI, PECypPCHI
cetu VHTepHeT, BiageTh NpuéMaMu  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
uHGOpMAIlMU M3 HECKOJIbKMX HCTOYHUKOB (PU3UYECKOTO COACpKaHMUS,
MyOIMYHO TPEACTABIATH PE3YyIbTaThl MPOSKTHOW WM HMCCIIEI0BATEIbCKON
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JESATENBHOCTH, IIPA 3TOM I'PAMOTHO MCMOJIb30BaTh U3YUYECHHBIN MOHSATUUHBIN
anmapar H3ydaeMoro pasfena (U3MKH W COMPOBOXKAATHh BBICTYIUICHHUE
Mpe3eHTauen ¢ y4éToM 0COOCHHOCTEN ayJMTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KJIACC

Ne
/o

HanmenoBanune pa3aciioB U TEM

|

KommgectBo gacos

DnekTpoHHbIe (IU(PPOBEIE)

IPOTPaMMBI Beero || Koutpomsabie || JlaGopatoprst o0pa3oBaTenbHbIC PECYPCHI
paboThl € paboThI

|Pa311e.11 1. ®u3uka u eé poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa |

1.1|®usuka - HayKa O IPUPOJIE 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f4161941]]

1.2 |®usnueckue BEIUIHHBI 2 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194]]

1.3||[EcTecTBeHHOHAYYHBIN METO/ 2 1 [[BubmuoTeka [JOK
MTO3HAHUS https://m.edsoo.ru/7f4161941]]
|I/ITOro 0 pazjaeiny H 6 H |

|Pa311e.11 2. [lepBoHayajibHbIE CBEJIEHUS 0 CTPOEHUH BelIeCTBA

2.1||CtpoeHnue BeriecTBa 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f416194]]
2.2 ||[IBm>xeHHEe U B3aUMOJICHCTBHE 2 1 [[bubmuoteka [IOK
YaCTHULL BELIECTBA https://m.edsoo.ru/7f4161941]]
2.3||ArperatHbie COCTOSIHUS 2 [[BubmuoTeka [JOK
BEILIECTBA https://m.edsoo.ru/7f416194]]
|I/IToro 0 pazzeny H 5 H |
|Pa311e.11 3. /IBu:keHHe U B3aUMO/ielicTBHE TeJl |
3.1 ||MexaHnueckoe JBHKECHUE 3 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194]]
3.2||Wnepuwmsi, Macca, MIOTHOCTH 4 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4161941]]
3.3||Cuna. Buasl cun 14 1 2 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f416194]]
|I/IT0ro 110 pasJeny H 21 H |
|Pa3)1e.11 4. JlaBjienue TBEPABIX Tel, :)KMIKOCTEl U ra3oB |
4.1 ||TaBnenue. [lepenaua naBneHus 3 [[BuGmmoTeka [IOK
TBEPIBIMHU TEIIAMH, https://m.edsoo.ru/7f416194]]
JKUJKOCTSMH M Fa3aMH
4.2 ||[TaBIeHHE KUIKOCTH 5 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4161941]]
4.3 ||ATMocdepHOe 1aBlieHue 6 [[BubmuoTeka [JOK
https://m.eds00.ru/7f416194]]
4.4 ||TeiicTBUE )KMIKOCTH M ra3a Ha 7 1 2 [[BubmuoTeka [JOK
HOrpyXEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194]]
|I/IToro 0 pa3feny H 21 H |

|Pa3zle.11 5. PaGoTa u MOIIHOCTH. JHeprus
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No |HammeHnoBaHue pa3ieioB U TeM KomuuecTBo yacos ‘ OnekTpoHHbIC (IU(PPOBLIE)
/1 IpOrpamMMBbl Beero || Koutponshbie || JTaGopatopst o0pa3oBaTenbHbIE PECYPCHI
paboTHI € paboThI
5.1|PaboTta u MOIIHOCTH 3 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f4161941]]
5.2|[[TpocThie MEXaHU3MBI 5 2 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f416194]]
5.3 |[Mexanundeckasi JHEPTHs 4 1 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f416194]]
|I/ITOro 0 pazaeiy H 12 “ |
|P636pBHOC BpeMs H 3 H |
OBLLEE KOJIMUECTBO YACOB 10 68 4 10
[IPOTPAMME
8 KUIACC
Ne |HaumenoBaHue pa3zienoB U TeM KommuecTBo 4acos OneKTpoHHBbIE (IUPPOBHIE)
n/m POrPaMMBI Beero|| KontponbHbie || JlaGopatopHst o0pa3oBaTenbHbIE PECYPCHI
pabdoThI € paboThl
Pa3znen 1. TenJioBble siBJIeHUS
1.1||Ctpoenue u cBoiicTBa 7 1 [[BubmmoTteka LIOK
BEILIECTBA https://m.edsoo.ru/7f4181ce]]
1.2 ||TermoBsie IPOIIECCHI 21 2 3 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f4181ce]]
|I/ITOro 0 pa3jerny H 28 H
|Pa3zle.11 2. DJeKTpuYecKkne 1 MATHUTHBIE SIBJICHUS
2.1 | 2nexkTpuueckue 3apsaibl. 7 [[bubmnoreka LIOK
3apspKeHHBIE Tea U UX https://m.edsoo.ru/7f4181ce]]
B3aMMOJICIICTBHE
2.2 |[TTocTOSTHHBIN AIMEKTPUICCKUI 20 1 7 [[BubmmoTteka [IOK
TOK https://m.edsoo.ru/7f4181ce]]
2.3 |[MarHuTHbI€ SBICHUS 6 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f4181ce]]
2.4 | DneKTpOMarHuTHAS WHIYKITHS 5 1 1 [[BuGmmoTteka [IOK
https://m.edsoo.ru/7f4181ce]]
|I/IT0ro 10 pa3Jieny H 38 H
|Pe3epBHoe BpeMs H 2 H
OBLIEE KOJINYECTBO UACOB [0 68 5 12

[MPOI'PAMME
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9 KJIACC

Ne [|[HanmeHoBaHME pa3enoB U TEM KonunuecTBo uacoB DnekTpoHHbIE (ITUPPOBLIC)
n/m POrPaMMBI Beero | Kontponsasie || JlaGopatopHer o0Opa3oBaTeNbHbIE PECYPCHI
paboThI € paboThI
Pa3znen 1. MEXAHUYECKHUE SIBJIEHUSA
1.1 ||[Mexanndeckoe IBIKCHUC U 10 1 1 bu6nuoreka [IOK
CHOCOOBI €ro OIUCAHUS https://m.edsoo.ru/7f41a4a6
1.2||B3aumopeiicTBue eI 20 1 2 bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6
1.3||3akoHbI cCOXpaHEHHS 10 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
|I/IT0ro o paseny H 40 “

|Pa3ne.11 2. MEXAHUYECKUE KOJIEBAHUA U BOJIHbBI

2.1 |[Mexannueckue KojieOaHMs 7 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
2.2 ||[MexaHUYecKHe BOJHBL. 3BYK 8 1 bubnnorexka HOK
https://m.edsoo.ru/7f41a4a6
|I/IT0r0 110 pasaemy H 15 H

|Pa3)1e.11 3. 93JIEKTPOMAT'HUTHOE NOJIE U QJIEKTPOMATI'HUTHBIE BOJIHbBI

3.1||3nekTpoMaruuTHOE TOJIE U 6 bubnmnorexka HOK
3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
|I/IT0r0 10 pasjeny H 6 H
|Pa3)1eJ1 4. CBETOBBIE SABJIEHUS
4.1|3akoHbl pacripocTpaHEHUs 6 2 bubnmnorexka HOK
CBeTa https://m.edsoo.ru/7f41a4a6
4.2 ||JInH3bI ¥ onTHYECKHE TPUOOPHI 6 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 ||Pa3znoxxenue 6eaoro ceeTa B 3 1 1 bu6nuoreka [IOK
CIIEKTP https://m.edsoo.ru/7f41a4a6
|I/IT0ro 1o pazjaeny H 15 H
|Pa3)1e.11 5. KBAHTOBBIE SABJIEHUSL
5.1 |[Mcnyckanue 1 MOrjolIeHne 4 1 bubnuoreka [JOK
CBETa AaTOMOM https://m.edsoo.ru/7f41a4a6
5.2||Ctpoenne aTOMHOTO si/ipa 6 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
5.3 ||SlnepHble peakiuu 7 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
|I/IToro 10 pa3feny H 17 H

IPazzen 6. IOBTOPUTEJIbHO-OBOBIIAIOIIUI MOY.Ib

6.1

[ToBTOpeHnue u 06001IEHNE
coziepKaHus Kypca QU3UKH 32

9

bubmorexa [JOK
https://m.edsoo.ru/7f41a4ab
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DnekTpoHHbIEe (IU(PPOBLIE)

KonnuecTtBo yacoB ‘

No [[HanmeHnoBaHME pa3ieioB U TEM ‘
/1 IpOrpamMMBbl Beero | Kontposbhsie || JTaGopatopHsr o0pa3oBaTenbHbIC PECYPCHI
paboThl € paboThI
| |[7-9 xnace | | | |
|I/ITOro o pazjaeiy H 9 H
OBILEE KOJIMYECTBO YACOB IO 102 5 12
[IPOTPAMME
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INOYPOYHOE IIJTAHUPOBAHUE
7 KJIACC

/o

Tema ypoka

KommuectBo yacoB

Jarta uzydyenus

Bcero

KonTtpo
JIbHBIE
paboThI

Jlabopa
TOpHBIE
paboThl

IIman

daxt

DIIEKTPOHHBIE
udpoBbie
oOpa3oBaTebHbIC

pecypchl

[TepBuunsbiii nHCTpYKTaX 1Mo Th.
®dusuKa — HayKa O IPUPOJE.

duznueckue ABIECHU.

du3nYecKue BEIIMINHBI U UX
uzMepenue. CraproBas
JTUATHOCTHYECKast KOHTPOJIbHAs
pabora.

MeToabl Hay4YHOTO MTO3HAHMUSL.
Onucanne GU3NICCKUX SIBICHUI C
nomolpsto mMoaenei. Mzmepenue
pacCTOSIHUM.

Th. JIabopaTtopHas padota Nel
«M3mepenne o6beMa JKUJIKOCTH U
TBEP/OTO Telay»

bubmuoreka [{OK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIpoBepka
TANOTE3BI: JAJTBHOCTH MOJETA
HIapyKa, MyIEHHOI0
TOPU30HTAIIBHO, TEM OO0JIbILIE, YEM
6osble BHICOTA ITycKa"

Jiic}

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE
CTPOEHHE BELLECTBA

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

JIBr>KeHWEe U B3aMMOJICIICTBHE
yactul BemiectBa. Auddysus.

bub6anoreka LIOK
https://m.edsoo.ru/ff0a013e

Tb. JlaGopaTtopHas pabora Ne2
«OrieHka quaMerpa aTomMa
METOJIOM PSIOB (C
UCIOJIb30BaHueEM ¢oTorpaduii)»

10

ArperaTHble COCTOSIHHSI BEILIECTBA.
HaGnronenue TenioBoro
paciupeHus.

11

Oco0eHHOCTH arperaTHbIX
COCTOSIHUH BOJBL.
CamocTosrenbHas paborta
«[lepBoHayvanbHbIE CBEACHUS O
CTPOCHUU BEIECTBA»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a0378

35



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bcero|Kontpo||Jlabopa|| Ilnan || Pakr nupposbie
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI PeCypebl

12 |[MexaHu4ecKoe JBHKCHUE. 1 bubnunorexa LIOK
PaBHOMepHOC Y HEpaBHOMEPHOE https://m.edsoo.ru/ff0a05c6
JIBUKCHHE

13 ||Ckopoctb. Equauiiel ckopoctu 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0a079c

14 ||Pacyer nmyTH 1 BpeMeHU 1 bu6mmoteka [JOK
nexeHnd. CaMocTOSITeEIbHAS https://m.edsoo.ru/ff0a0ae4
paboTa «MexaHU4ecKoe
JIBUKCHHE)

15 |[Muepuus. Macca — mepa 1 bubnnoreka [JOK
WHEPTHOCTHU TEJl https://m.edsoo.ru/ff0a0c10

16 |IImotHOCTH BemecTBa. Pacuer 1 bubnunorexa LIOK
Macchl U 00BbeMa Teja 1Mo ero https://m.edsoo.ru/ff0a0fee
MJIOTHOCTHU

17 ||Tb. JJabopaTtopHas pabota Ne3 1 1
«OnpeznenenHue MIOTHOCTU
TBEPOrO TeNa»

18 |[Pemienwue 3aga4d mo teMe 1 bub6nunorexa LIOK
"ITimoTHOCTH Bemecrsa' https://m.edsoo.ru/ff0a123c

19 ||Cuna xak xapakTepuCTHKA 1
B3auMoeicTBus Ten. Cuia
ynpyroctu. 3akoH ['yka

20 ||Th. JIaGoparopnas pabota Ned 1 1
«3yueHne 3aBUCUMOCTH
pacTsbkeHus (nepopmariin)

MPYKUHBI OT TIPHIIOKCHHOW CHITBD»Y

21 |[SIBnenwme Tarorenus. Cuia 1
TshkecTH. Vi3mMepeHue cui.

Junamomertp

22 ||[CBA3b MEX]ly CHIION TSXKECTH U 1 bubmuoteka [JOK
Maccoiu Teina. Bec tena. Peinenue https://m.edsoo.ru/ff0al778
3aga4d no reMme "Cuna tsoxecta”

23 |Cuna TsHKeCTH Ha ApYrux 1 bubmuoteka [JOK
mwiageTax. Ou3nyeckKue https://m.edsoo.ru/ff0a1502
XapaKTePUCTUKU TIIaHET

24  ||Bec Tena. HeBecomocTh 1 bubnunorexa LIOK

https://m.edsoo.ru/ff0al8cc

25 ||CnoxeHue IByX CHI, 1 bu6muoreka [JOK
HaIIPaBJIEHHBIX 10 OJJHON MPSMOM. https://m.edsoo.ru/ff0a1778
PaBHOElCTBYIOIIAS CHIT
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bcero|Kontpo||Jlabopa|| Ilnan || Pakr nupposbie
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI PeCypebl

26 ||CpaBHEHHE Macc 1Mo 1 bubnmoreka [JOK
B3auMOJICUCTBHUIO Tel. Penenue https://m.edsoo.ru/ff0ala70
3a/1a4 Ha ONpeJelIeHUe
PaBHOJICUCTBYIOIIECH CHUIIBI.

27 ||Cuna tpenus u e€ Buapl. Tpeane B| 1
MPHUPOJIC U TEXHUKE

28 |Th. JlaboparopHnas pabota Ne5 1 1 bu6muoteka [LJOK
«I/IqueHI/Ie 3aBUCUMOCTHU CHJIBL https://m.edsoo.ru/ff0alb9c
TPEHHSI CKOJIBLKCHUS OT CHJIBI
NABJICHUS U XapaKTepa
COTIPUKACAIOIITUXCS
MTOBEPXHOCTEH»

29 ||Pemenue 3agau no TemaM: «Bec 1 bubnunorexa LIOK
Tena, «Fpa(i)pp{ec}(oe https://m.edsoo.ru/ff0alcc8
n3o0pakeHue crn, «CHIbD»,

«PaBHOIEUCTBYIOIIAS CUI»

30 |[KontponwsHas padota Nel mo 1 1
TemaM: «MexaHuyeckoe
JBIKCHUEY, «Macca, IIIOTHOCThY,

«Bec tenay, «I'paduueckoe
n300pakeHue crny, «CHIIBDy

31 | Tpenue B mpupoJe U TEXHUKE. 1 bu6muorexa [JOK

https://m.edsoo.ru/ff0alde0

32 |[ToBTopHBIi HHCTpYKTax 1o Th. 1
O06o01IeHue 1o pazaeny
«JIBHKEHNE U B3aUMO/ICHCTBHE
Te»

33 ||daBnenue. CriocoObl ymeHblieHus || 1 bubmuoreka [IOK
U YBEIUYECHUS JaBIICHUS https://m.edsoo.ru/ff0a20a6

34 ||[daBicHue ra3a. 3aBUCUMOCTh 1 but6mmoreka [IOK
aBJIEHMS ra3a oT 00bEMa, https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI

35 |[[lepenada maBiieHUs TBEPIABIMHU 1 bubnuotexa [JOK
TEIaMH, )KUIKOCTIMU U Ta3aMHu. https://m.edsoo.ru/ff0a25b0
3akon ITackans

36 ||/laBneHHE B KUIAKOCTH U Ta3e, 1 bubnuotexa [JOK
BBI3BAHHOE JEHCTBUEM CHUJIBI https://m.edsoo.ru/ff0a2718
TSDKECTH

37 |[Pemienue 3amay o TeMe 1 bubnunorexa LIOK
«JlaBeHue B )KUJIKOCTH H Ta3e. https://m.edsoo.ru/ff0a2826
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KomnuectBo wacoB || [lata uzydenus DreKTpOHHHIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI Pecypeel

| H3aK0H [Tackans» H H H

38 ||Coobmaromuecs: CoCyabl 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0a2970

39 |[mapaBmudeckuii mpecc 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0a3136

40 |Manomerpsl. IlopuraeBoit 1
YKUJKOCTHBIM Hacoc

41 ||ATmocdepa 3emin U IPUYUHBI €€ 1 bubnmoreka [JOK
CYILIECTBOBAHUA https://m.edsoo.ru/ff0a2b5a

42 |Bec Bo3ayxa. ATMOcdepHOe 1 bubnnorexa [JOK
TTaBJICHUE https://m.edsoo.ru/ff0a2b5a

43 |[3mepenne atMmochepHOTO 1 bubnnorexa [{OK
napiieHus. OnsiT Toppuyenau https://m.edsoo.ru/ff0a2da8

44 ||3aBHCHMOCTH aTMOC(HEPHOTO 1 bubmmoreka [JOK
JTABJICHHUS OT BBICOTHI HaJl yPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopst

45 ||bapomerp-anepoun. Atmocdeproe| 1 bubmmoreka [JOK
JaBJICHHUE HA Pa3IMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

46 ||Pemrenue 3amau mo reme " 1
ATMmochepHoe naBieHue"

47 || Th. JJabopaTopnast pabota Ne6 1 1 bubnuotexa [JOK
«OmnpeneneHne BhITAIKABAIOIICH https://m.edsoo.ru/ff0a3276
CHJIBL, JEMCTBYIOLIEN Ha TEIO,

MOTPYKEHHOE B )KHUJIKOCTh)»

48 | deficTBHE XKUIKOCTH U Ta3a Ha 1 but6mmoreka [IOK
MOTPYKEHHOE B HUX TENO. https://m.edsoo.ru/ff0a33fc
ApxumMmesoBa cuiia

49 | Tb. JIaboparopHas pabota Ne7 mo 1 1 bubmuoreka [JOK
teme «MccienoBanue https://m.edsoo.ru/ff0a3514
3aBUCHMOCTH Beca Teja B BOJE OT
00BbEMa OTPY>KEHHOH B KUAKOCTb
4acTH Tea»

50 |[[ImaBanue Ten. YcmoBus miaBanus || 1 bubnuoteka [JOK
TEI. https://m.edsoo.ru/ff0a3a96

51 |[KonctpyupoBanue apeomerpa min | 1 23
KOHCTPYHPOBAHUE JIOJKH U
OlpenieNieHne e€
rPY30I0AbEMHOCTH
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n/a

Tema ypoka

KomanuectBo yacos

Jarta n3ydenus

Bcero

Kontpo
JTbHBIC
paboThI

Jlabopa
TOpHbBIE
paboThI

IIman | dakrt

ONEKTPOHHBIE
¢poBbIe
o0Opa3oBaTeNbHbIC

pecypcsl

52

Pemenune 3amay mo TeMam:
«IInaBanue cyaosB.
BosznyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUIKOCTEH U ra30B»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3654

53

PesepBHbIii ypok. Pabota ¢
TEeKCTamMu 1o Teme: «JlaBnenue
TBEPABIX TEJ, KUAKOCTEH U Ta30B»

54

Kontposbnas padota No2 o Teme
«/laBneHue TBEpABIX TEII,
KUJKOCTEH U Ta30By»/
Bceepoccuiickas npoBepoyHas
pabora

55

Mexanuueckas padbora.
MOIIIHOCTE.

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccienopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
noabéMe 1o Jiectuune"

393

bubnuoreka [{OK
https://m.edsoo.ru/ff0a3f82

57

Th. JIabopaTtopHas padota Ne8
«Omnpenenenue padOTHI CHIIBI
TPEHUS TIPU PABHOMEPHOM
JBUKCHHUH TEJa 110
TOPU30HTAILHOM MOBEPXHOCTH»

58

IIpocTeie MmexaHu3Msbl. Peryar.
PaBHOBECHE cuit Ha ppryare
Pbruaru B TexHuke, ObITY U
MpUpOJE.

59

Tb. JlaGopaTtopHas padora Ne9
«HMccnenoBanne ycloBHM
pPaBHOBECHS pblyara

bubnmorexa LIOK
https://m.edsoo.ru/ff0a478e

60

Pemenune 3agay mo TeMe «Y CIOBUSA
pPaBHOBECHS pblUara

bubnmorexa LIOK
https://m.edsoo.ru/ff0a48a6

61

bnok. HakiionHast mI0OCKOCTb.
Koadduunent noneznoro
eUCTBUS MeXaHn3Ma. Pemenne
3aga4 no reme "Pabora,
MourHocTh, KIT/"

62

Tb. JlaGopaTopnas pa6ora NelO
«3mepenune KII/] HaknoHHOM

IJIOCKOCTH»

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48
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KomnuectBo wacoB || [lara uzyuenus DreKTpOHHHIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI Pecypeel

63 ||MexaHuueckas YHEprusi. 1 bubnmoreka [JOK
Kunertnyeckas v noTeHIraIbpHas https://m.edso0o.ru/ff0a4252
SHEPrus

64 ||YpOK-3KCIEpUMEHT 110 TEME 1 i iC) bubnmoreka [JOK
":‘)KCHCpI/IMCHTaHBHOG https://m.edsoo.ru/ff0a4360
OTIpeieIeHue U3MEHEHUS
KMHETUYECKON U MOTEHIUAIbHON
SHEPTrUH MMPU CKATHIBAHUU TEJIA IO
HAaKJIOHHOM 1u1ockocTh"

65 |3akoH coxpaHEeHHUS MEXaHUYECKOU 1
sHepruu. Pemenune 3anaq no reme
«PaboTa ¥ MOIIHOCTb. DHEPTUSD)

66 |[KonTpombHas pabora Ne3 o Teme 1 1
«PaboTa 1 MOIIHOCTH. DHEPTHI»

67 ||PesepBublit ypok. Pabora ¢ 1 bubnuoreka [IOK
TeKcTaMu 1o Teme "MexaHuueckoe https://m.edsoo.ru/ff0adee6
JIBUKEHHE"

68 ||PesepBHunblii ypok. Pabora ¢ 1
TekctaMu 1o teme "Pabora.

MormuHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOBIIO | 68 4 10

[TPOTPAMME

8 KJIACC

KonnuaectBo uaco || Jata usyuenus eKTpOHHE®
Ne Tema ypoka Bcero||[Koutpo||JIabopa|| Ilnan | Pakr I POBHIE
n/n oOpa3oBaTebHbIE
JBHBIC || TOPHBIC
paboThI| paboThI PeCyperl

1 [TepBuunbIil nHCTpYKTaXx 1o Th. 1 bu6muorexa [JOK
OCHOBHBIE TOJIOKEHUA https://m.edsoo.ru/ff0a5256
MOJIEKYJISIPHO-KUHETHUECKOM
TEOPUU U MX OIBITHBIC
MOJITBEPKICHUS

2 Macca u pa3Mep aTOMOB U 1
MOJIEKYI

3 Monenu TBEpIOTO, KUJKOTO U 1 bubnuotexa [JOK
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bcero|Kontpo||Jlabopa|| Ilnan || Pakr nupposbie
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI PeCypebl
ra3006pa3H0ro COCTOSHUI https://m.edsoo.ru/ff0a540e
BEIIIECTBA

4 OO0BsicHeHHE CBOWCTB TBEPIOTO, 1
YKUJKOTO M Ta3000pa3HOro
COCTOSTHH BEIIEeCTBa HA OCHOBE
IIOJIOXKEHUN MOJIEKYJIIPHO-

KHHETHYECKOU TEOPHH

5 Kpucrannmaeckue u amopdHbie 1 bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0a5800

6 CmaunBaHue U KallWJUISIPHOCTb. 1 1 bubnmnoreka [JOK
HOBerHOCTHoe HATSKEHUE. https://m.edsoo.ru/ff0a5530
BxoaHast koHTpoJbHas padoTa.

7 Temneparypa. CBs3b 1 bubnmnorexa [JOK
TEMIIEPaTypPhl CO CKOPOCTHIO https://m.edsoo.ru/ff0a5a26
TEILUIOBOT'O JABVKCHMS YaCTHII.

TennoBoe paclIMpeHne U CKaTHE

8 ITpoBepka runoTe3bl JTMHEHHON 1 JlC)
3aBUCHMMOCTH JUIMHBI CTOJIOUKA
JKUJIKOCTH B TEPMOMETPHYECKON
TpyOKe OT TeMIepaTyphl.

9 Buytpennsis sHeprus. CriocoObl 1 bubnnoreka [JOK
HU3MEHEHUS BHYTpeHHef/'I SHEPTUU https://m.edsoo.ru/ff0a5¢c60

10 ||Buns! Teronepenayn 1 bubnmorexa LIOK

https://m.edsoo.ru/ff0a6412

11 |[KouTtponbHas pabota Nel mo teme:|| 1 1 bubmuoreka [IOK
"HepBOHaanLHBIe CBEIEHHU O https://m.edsoo.ru/ff0a65c0
CTPOEHUH BellecTna"

12 ||KomuuecTBO TEIIOTHL. Y aeiabHAs 1 bubnmorexa LIOK
TEeILUIOEMKOCTE https://m.edsoo.ru/ff0a6976

13 ||PacueT KoIMYECTBA TEILIOTEHI, 1 bubnmorexa LIOK
HEO0OXOMMOTO JIJIsi HarpeBaHUs https://m.edsoo.ru/ff0a7088
TeJa U BBIICISIEMOTO UM TIPH
OXJIAXKICHUHN

14 ||Tb. JIabopaTtopHas pabota Nel 1 1 bu6muoreka [JOK
"UccneqoBauue ABJICHUSA https://m.edsoo.ru/ff0a6a98
Ter1000MeHa IpHU CMEIMBaHUH
XOJIOAHOM U ropsueit BoabI"

15 ||YpaBHeHnue TeroBoro 6anaHca. 1
TermmooOmeH 1 TerIoBoOe
paBHOBecHE
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt posbic
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI PeCypebl

16 ||Th. JTaboparopnas padota Ne2 1 1 bu6muoreka [IOK
"OnpeneneHue yaeinbHoi https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BelecTna"

17 |Oueprus tomusa. Y nenbHas 1 bu6mmoteka [JOK
TEIJIOTa CTOPAHMS https://m.edsoo.ru/ff0a7b5a

18 |[[LmaBieHue u OTBEpACBAHUE 1 but6mmoreka [IOK
KPHUCTAJUIMYECKUX TEJ. Y AebHas https://m.edsoo.ru/ff0a71d2
TEINIOTA IUIABJIEHUS

19 |I'paduk nnaBnenus u 1 bu6mmoteka [JOK
OTBEPAECBAHUS KPUCTATIUYECKUX https://m.edsoo.ru/ff0a72fe
ten. CaMmocTosiTeNbHas padoTa.

20 |[Tapoobpa3oBanue u KoHAeHCAM. || 1 bubnmoreka [JOK
I/IcnapeHHe https://m.edsoo.ru/ff0a740c

21 ||Kuneuwue. YnenpHas Temwiora 1 bu6nmoreka [IOK
Hap006pagoBaHH;[ U KOHIICHCAIIUH. https://m.edsoo.ru/ff0a786¢
3aBUCHUMOCTh TEMIIEpaTyphbI
KHUIIEHUSI OT aTMOC(EepHOTO
aBIICHUS

22 ||BrnaxHocTb Bo3ayxa. Pemenue 1 bu6nmorexa [IOK
3a/1a4 Ha OMpe/IeJICHUE BIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3/yXa

23 ||TBb. JlabopartopHas pabora Ne3 1 1
"Onpeznenenrie OTHOCUTEIbHON
BIIQYKHOCTH BO3yxa"

24  |[TpuHIMIB paOOTHI TETUIOBBIX 1
neurareneif. [laposas TypOuHa.
JlBurarens BHYTPEHHETO CrOpPaHUS

25 ||KIIJ TerutoBorO ABUTATENS. 1 bubnmnoreka [JOK
TernoBble ABUTraTEIN U 3aIllUTa https://m.edsoo.ru/ff0a7c7c
OKpYKAIOIIEH CpeIbl

26 ||3aKOH coXpaHEHUs U 1
MIPEBPAICHIS SHEPTUU B
TEIUIOBBIX Mpolieccax

27 |loarotoBKa K KOHTPOJIBHOM 1 bubnunorexa LIOK
pabote o Teme "TerioBsie https://m.edsoo.ru/ff0a83f2
sBIeHUs. VI3MeHeHne arperaTHbIX
COCTOSIHUU BenrecTBa"

28 |KontpomapHas padora Ne2 mo teme 1 1 bu6muoreka [JOK
"TerioBble ABJICHUS. VI3MeHeHue https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUH BerecTBa"
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/m o0Opa3oBaTeNbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI Pecypeel

29 |Dnexrpuzanus ten. J[Ba poaa 1
DIEKTPUUYECKUX 3apsI0B

30 ||Ypok-uccienoBanue 1 19
"DnexTpuzanus TeJl UHAYKIUEH U
MIpY CONTPUKOCHOBEHUU"

DIIEKTPOCKOIL.

31 |B3aumoneiicTBHe 3apsKEHHBIX 1 bu6muoteka [LJOK
tei1. 3akoH Kynona https://m.edsoo.ru/ff0a87e4

32 |[[ToBTOpHBII HHCTpYKTaX 10 Th. 1 bubnmoreka [JOK
SHGKTpI/ILIeCKOG oJe. https://m.edsoo.ru/ff0a8a0a
HanpsskeHHOCTB 2IEKTPUYECKOTO
nosist. [IpunHnun cynepno3unuu
ANEKTPUYECKHUX TOJEH

33 ||Hocurenu snekTpudeckux 1
3apAI0B. DJIEMEHTapHBIN 3apsi.

Crtpoenue aToma

34  |TIpoBOIHUKH U AUDICKTPHKH. 1 bubmmoreka [JOK
3aKOH COXpaHEeHUs https://m.edsoo.ru/ff0a8ef6
AIIEKTPUYECKOTO 3apsaa

35 |[Pemrenue 3a7a4 Ha MpUMEHEHUE 1 bubmmoreka [JOK
CBOICTB JJIIEKTPUUYECKUX 3apsiJiOB, https://m.edsoo.ru/ff0a90cc
caMOCTOsITeNIbHAs padoTa.

36 ||DnexTpuyecKuil TOK, yCIOBHS €T0 1 bubnmnorexa [JOK
cymiectBoBanus. MIcTouHUKH https://m.edsoo.ru/ff0a95a4
ANEKTPUUECKOTO TOKa. JlercTBus
AIIEKTPUYECKOTO TOKA

37 ||[Ypok-uccnenoBanue "JleficTBre 1 i iC) bubnuoteka [JOK
AIEKTPUUECKOTO MOJIs Ha https://m.edsoo.ru/ff0a96b2
MPOBOJAHUKY U TUIEKTPUKH"

38 ||[DnekTpuyecKuii TOK B MeTalIax, 1
KUAKOCTAX U razax. Cuina Toka, ee
U3MEpEHHE.

39 |[DnexTpuyeckas 1enb U e 1 bubnmnorexa [JOK
COCTaBHBIE YaCTHU https://m.edsoo.ru/ff0a9838

40 ||Th. JlaGoparoprast paboTta Ne4 1 1
"M3MepeHune U peryJinpoBaHue
CHJIbI TOKA"

41 | DneKTpuUecKoe HanpsHKEHUE. 1 bubnuotexa [JOK
BonbT™meTp. https://m.edsoo.ru/ff0a8bd6
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/n o0pazoBaTenbHbIC
JbHBIE || TOPHBIE
paboThI| paboThI Pecypeel

42 || Tb. JlabopatopHas pabota Ne5 1 1 bu6mmoteka [JOK
"U3mepeHue u peryaupoBaHue https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

43 ||ConpoTHBIICHHUE TIPOBOTHUKA. 1 bubnmoreka [JOK
VY nenpHOE CONPOTUBIICHHE https://m.edsoo.ru/ff0aa738
BenlecTBa. 3akoH OMa 11 ydyacTka
enu

44 | Th. JlabopaTopnas pabota Ne6 1 1 bubnuotexa [JOK
"OnpezeneHue COnpoTUBICHUS https://m.edsoo.ru/ff0aa738
MIPOBOHHKA C ITOMOIIBIO
amIepMerpa U BoibT™MeTpa"

45 |3aBHCHMOCTb CHJIBI TOKA OT 1 bubnuoreka [{OK
HAIIPSKEHUS. https://m.edsoo.ru/ff0aad4a

46 |[Th. Jlaboparopuas padota Ne7 1 1 bubmmoreka [JOK
"UccnenoBanue 3aBUCUMOCTH https://m.edsoo.ru/ff0aa04e
CHUIBI TOKA, UAYILETO uepes3
PE3UCTOP, OT COMPOTUBIICHUS
pE3UCTOPA U HAIIPSDKEHHS Ha
pesucrope”

47 |IlocnemoBaTenbHOE U 1
napaieibHOe COSAMHEHUS
IIPOBOJTHUKOB

48 | Tb. JIabopatopHast paGota Ne§ 1 1 bubmuoreka [JOK
"ITpoBepka mpaBwiia CIIOKCHHUS https://m.edsoo.ru/ff0aaa58
HaIpPsHKEHUN TIPU
MIOCJIEIOBATEIIFHOM COCTMHEHUN
JIBYX p€3UCTOpPOB"

49 |PemieHue 3aa4 Ha IPUMECHEHUE 1 bu6anoreka IIOK
3akoHa OMa JJi pa3IuyHOro https://m.edsoo.ru/ff0aadle
COCMHEHUS TIPOBOIHUKOB

50 |[Th. Jlaboparopuas paboTa Ne9 1 1 bubmmoreka [JOK
"ITpoBepka mpaBuiia AJsl CHIIBI https://m.edsoo.ru/ff0aaf8a
TOKa MPH MapajieIbHOM
COEJIMHEHUH PE3UCTOPOB"

51 |[PaGoTa u MOIITHOCTh 1 bubnunorexa LIOK
SIEKTPUYECKOT0 TOKA. 3aKOH https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna

52 ||Th. Jlabopatopuas padoraNel( 1 1 bubmuoreka [IOK
"Onpenenenne paboTsl U https://m.edsoo.ru/ff0ab3e0
MOIIIHOCTH 3JIEKTPUIECKOTO TOKA"
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KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/n o0pazoBaTenbHbIC
JbHBIC | TOPHBIC
paboThI| paboThI Pecypeel

53 | Dnmekrpuyeckue menu u 1 bubnmoreka [JOK
MOTPEOMTEITN JICKTPUICSCKOMN https://m.edsoo.ru/ff0ab660
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUe

54 |[ToaroroBka K KOHTPOJIBHOM 1 but6mmoreka [IOK
pabote 1mo Teme "DIeKTpHUIECKUe https://m.edsoo.ru/ff0abd2c
3apsbl. 3apsHDKEHHBIE Tela U UX
B3aumoercTBus. [locTosiHHBIN
SJIEKTPUYECKUM TOK"

55 |[KontponbsHas padota Ne3 o teme 1 1 bubnnorexa [JOK
"DIeKTpUUECKHE 3apsiIbl. https://m.edsoo.ru/ff0abea8
3apsiKeHHbBIE Tella U UX
B3aumoieicTBus. [locTosTHHBIN
SJIEKTPUYECKUM TOK"

Bcepoccuiickas npoBepoyHas
pabora

56 ||PesepHbIil ypok. Pabora c 1
TEKCTaMU 10 TeME
"[TocTOSTHHBIN 2JIEKTPUUSCKHI
Tok" Bcepoccuiickas npoBepoyHas
pabota

57 |[IocTosTHHBIC MArHUTEI, KX 1
B3anMojiericteue MarauTHoe
noJjie. MarauTHoe nosue 3eMiu u
€ro 3Ha4YeHHe ISl )KU3HU Ha 3eMIie

58 ||Ypok-uccaenosanue "M3yuenue 1 5 bubmuoreka [JOK
MOJICH OCTOSHHEIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0

59  ||OnbIT Opcrena. MaruutHoe nose 1 bu6muorexa [JOK
ANEKTPUYECKOTO TOKa MarautHoe https://m.edsoo.ru/ff0acOba
MOJIe KaTyIIKHA C TOKOM,

AIIEKTPOMAarHur.

60 |Thb. Jlaboparopuas paboraNel 1 1 1 bubmmoreka [JOK
"N3y4yeHue neiicTBUSI MAarHUTHOTO https://m.edsoo.ru/ff0ac1d2
IOJISI HA IPOBOJHMK C TOKOM"

61 | DmekTpoaBUTATENH TOCTOSHHOTO 1 bubnuotexa [JOK
ToKa. Mcnons30BaHue https://m.edsoo.ru/ff0ac74a
JIIEKTPOJBUTATENICH B
TEXHHUYECKHUX YCTPONUCTBAX U HA
TpaHCIIOPTE.
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https://m.edsoo.ru/ff0ab6

KomanuectBo yacos

Jarta n3ydenus

ONEKTPOHHBIE
Ne Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®akt ungposere
n/n o0pazoBaTenbHbIC
JbHBIE || TOPHBIE
paboThI| paboThI Pecypeel

62 |Th. Jlaboparopnas pabotaNel2 1 1 bu6mmoteka [JOK
"KoHCTpyrpoBaHUE ¥ H3yUCHHE https://m.edsoo.ru/ff0ac86¢
paboThI AJIEKTpOABUTATENS "

63 ||OmbrTer @apanes. 3aKoH 1
9JIEKTPOMArHUTHON MHYKIIHH.

IIpaBuno Jlenna

64 | OnexrporeHeparop. CriocoObl 1
HOJY4EHUs SIEKTPUIECKON
SHEPruM. DJIEKTPOCTAHIIUU Ha
BO300HOBJISIEMbIX HCTOYHUKAX
SHEPIUU

65 |[loaroToBKa K KOHTPOJIBHOM 1
paboTte 1o Teme "IIeKTpuUecKue
Y MarHUTHBIE SIBICHUS"

66 |[KontponbHas pabora Ned4 mo teme 1 1 bubnnoreka [JOK
"DIeKTpUUECKHE U MAaTHUTHBIC https://m.edsoo.ru/ff0acb14
SABJICHUS"

67 ||PesepBHublit ypok. Pabora ¢ 1 bubnuoreka [IOK
TekcTtamu 110 Teme "TernnoBbie https://m.edsoo.ru/ff0acc5e
SABJICHUS"

68 ||PesepBHublit ypok. Pabora ¢ 1
TEKCTaMH IO TEME
"DNEeKTpOMarHuTHbIE SIBICHUS"

OBUIEE KOJIMYECTBO YACOBIIO || 68 5 12

[TPOI'PAMME

9 KJIACC
KonnyectBo yacoB H Jlata u3yueHus ’ DJIeKTPOHHBIE
Ne n(hpoBbIe
Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt uubp
n/n JIbHBIE || TOpPHBIE 06p330BaTeJ'H)HBIe
paboThI| paboThI peCypChI
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https://m.edsoo.ru/ff0ac86

KonuuectBo yacos H I[aTa HU3YUCHUA ‘ aﬂeKTpOHHBIe
Ne ndpoBbie
Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt nudp
/1 JIbHBIE || TOPHBIE O6paSOBaTeJ'II>HI)Ie
paboThI||paboThI peCypChbl

1 IlepBrunbIlil nHCTpYKTaXx 110 Th. 1

MexaHuueckoe BUKEHHE.
MarepuanbHasi TO4Ka

2 Cucrema orcuera. 1 bubnuorexa [{OK
OTHOCHTENLHOCTH MEXAHUYECKOTO https://m.edsoo.ru/ff0ad474
JIBUKCHUS

3 PaBHOMEpHOE TTpSMOJIMHEITHOE 1 bubnmoreka [JOK
JBIOKEHHE https://m.edsoo.ru/ff0ad19a

4 HepaBHOMepHOE NPAMOIUHENHOE 1
neuxeHue. CpeaHsis u
MTHOBEHHAsi CKOPOCTh

5) [IpsimonuHeitHOE 1 bubmmoreka [JOK
PaBHOYCKOPEHHOE JIBIKEHHE. https://m.edsoo.ru/ff0ad8d4
YckopeHue

6 Th. JlabopaTtopHas padora Nel 1 1
"Onpenenenye yCKOpeHus Tena
MIPU PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IMJIOCKOCTH"

7 CKopocCTh MPSAMOIMHENHOTO 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOI'O JIBUYKCHUS. https://m.edsoo.ru/ff0adb18
I'paduk ckopoctu

8  ||CBoboxnoe magenue ten. OnbITh 1 1
lNanunes. BxogHass KOHTpOJIbHAsS
pabora.

9 PaBHOMEpHOE BMKEHUE 10 1 bubmuorexa [JOK
okpyxHocTu. [lepuon u yacrora https://m.edsoo.ru/ff0ae176
oOpaiueHus. JIuneltHas u yriaoBas
CKOPOCTH

10 |[LlenTpocTpemuTenbHOE 1
yckoperue. CaMoCTOosITeNIbHAs
pabota no Teme «Kunematuka»

11 |[[Iepssiii 3akon HetoToHa. BexTop 1 bubnmnoreka [HOK
CUJIBI https://m.edsoo.ru/ff0ae612

12 |[Bropoii 3axoH HetoToHA. 1 bubmmorexa [JOK
PaBHOpeliCcTBYIOMIAs cHiia https://m.edsoo.ru/ff0ae72a

13 |[Tpernii 3akoH HetoToHA. 1 bu6muoreka [JOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982

14 ||Pemenue 3a1ay Ha MPUMEHEHHE 1 bu6muoreka [JOK
3akoHOB HbroToHa https://m.edsoo.ru/ff0aeb6c
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KonuuectBo yacos H I[aTa HU3YUCHUA ‘ aﬂeKTpOHHBIe
Ne ndpoBbie
Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt nudp
/1 JIbHBIE || TOPHBIE O6paSOBaTeJ'II>HI)Ie
paboThI||paboThI peCypehl

15 ||Cuna ynpyroctu. 3akox ['yka 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0aeca2

16 |[Pemenue 3amau nmo Teme «Cuia 1
YIPYTOCTH

17 ||Tb. JJabopaTopHas pabora Ne2 1 1 bu6mmoteka [JOK
((OHpCI[CJ'ICHI/Ie JKECTKOCTHU https://m.edsoo.ru/ff0aee28
PYKUHBDY

18 ||Cuna Tpenus 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0af738

19 ||Pemenue 3amau mo reme «Cuia 1 bubnunorexa LIOK
TPEHUS https://m.edsoo.ru/ff0afa26

20 |Th. JIaboparopHnas paborta Ne3 1 1 bu6mmoteka LJOK
"OnpeﬂeﬂeHHe KOB(b(i)I/II_II/ICHTa https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIbXKEHUs"

21 ||Pemenue 3aga4 o Teme "3aKOHBI 1 bubnunorexa LIOK
Herotona. Cuna ynpyroctu. Cuna https://m.edsoo.ru/ff0afb8e
TpeHus"

22 ||Cuna TsSHKECTH M 3aKOH 1 bubnunorexa LIOK
BCEMHUPHOTO TATOTEHHS. https://m.edsoo.ru/ff0af044
YckopeHre cBOOOIHOTO TaIeHUs

23  ||Ypok-koH(pepenuus "JBrKeHme 1 93
TEJ BOKPYT TPaBUTAI[IOHHOTO
nenTpa (ConHeyHas cucrema).

[NanakTukn"

24  ||Pemenue 3agau o teme "Cuita 1 bu6anoreka IIOK
TSDKECTU Y 3aKOH BCEMUPHOIO https://m.edsoo.ru/ff0af5f8
TATOTCHUS"

25 |[[lepBast KocMUYecKast CKOPOCTb. 1 bubmuoteka [IOK
HesecoMocTs U nieperpysku https://m.edsoo.ru/ff0af33c

26 |PaBHOBecue marepuasnbHOi TOUkH. | 1 bubmuoreka [JOK
AOGCOTIOTHO TBEPAOE TEIO. https://m.edsoo.ru/ff0afe36
PaBHOBecue TBEpIOTO TENA C
3aKpeTIEHHONW OCBIO BpallleHuUs

27 |MowmeHT cuibl. LIeHTp TshxecTn 1

28 ||Pemenue 3aga4 no reme "MoMeHT 1 bubnunorexa LIOK
cunebl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4

29 |[loaroroBka K KOHTPOIHHOM 1 bu6muoreka [JOK
pa60Te o teMme "Mexauuueckoe https://m.edsoo.ru/ff0b0408
neikenne. Bzaumonencraue tea"
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KonuuectBo yacos H I[aTa HU3YUCHUA ‘ aﬂeKTpOHHBIe
Ne ndpoBbie
Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt nudp
/1 JIbHBIE || TOPHBIE O6paSOBaTeJ'II>HI)Ie
paboThI||paboThI peCypChbl

30 |[KontpombsHas padora Nel mo Teme 1 1 bubnmoreka [JOK
"MexaHn4YecKoe IBUKECHUE. https://m.edsoo.ru/ff0b06ec
B3aumoneiictue ten"

31 ||[Ummynsc Tema. UMITybC CHITHL. 1 bubnuorexa [{OK
3aKOH COXpaHEHMsI UMITYJIbCA. https://m.edsoo.ru/ffOb07fa
VYupyroe u Heynpyroe
B3aWMO/ICHICTBUE

32 ||Pemenue 3amay o teme "3aKkoH 1 bubnnorexa [{OK
COXpaHEeHUs umnysbca" https://m.edsoo.ru/ff0b096c

33 ||Ypok-koHbepenius "PeakTuBHOE 1 23
JBUKEHHE B IPUPOJE U TEXHUKE"

34 | Mexanudeckas pabora u 1 bubnnoreka [JOK
MOIIHOCTH https://m.edsoo.ru/ff0b0a84

35 ||PabGoTa CHIIBI TSKECTH, CHIIBI 1 bubnnorexa [{OK
YIOPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 ||Th. JlaboparopHas paboTa Ne4 1 1
«Onpenenenue padoThl CUIIBI
TPEeHHUsI IPU PABHOMEPHOM
JBUKCHHUH TEJa 110
TOPU30HTAILHOM MMOBEPXHOCTH»

37 ||CBs3b 2HEpruu u paboOTHI. 1
[ToreHnManpHAS ¥ KHHETUYCCKAS
SHEprus. 3aKOH COXpaHeHUs
SHEPTUH B MEXaHUKE

38 |[Kunernueckas sHeprus. Teopema 1 bubnmnorexa [JOK
0 KMHETUYECKOW SHEPTrUn https://m.edsoo.ru/ff0b0c32

39 |[Th. Jlaboparopuas pabota Ne5 1 1
«M3yueHne 3aKkoHa COXpaHEHUS
SHEPT U

40 |[CamocrosiTenbHas padora mo Teme | 1 bubmuorexa [JOK
«3aK0OHBI COXpaHEHUS B https://m.edsoo.ru/ffOb12fe
MEXaHHKE.

41 ||KomebaTenpbHOE IBHIKEHHUE U €TI0 1 bubnuorexa [{OK
XapaKTEpPUCTUKHU https://m.edsoo.ru/ff0b1858

42 |3aryxaromue KoJieOaHus. 1 bubnuotexa [JOK
BrinyxaeHHBIC KOJIeOaHUS. https://m.edsoo.ru/ff0b20f0
Pe3onanc

43 |MaTteMaTHYeCKUi ¥ MPYKUHHBINA 1
MasiTHUKU

44 |Ypok-uccienoBanue 1 i iC) bubnuotexa [JOK
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n/a

Tema ypoka

KonnuectBo yacos H Jara uzydenus ‘

Bcero

Kontpo
JIbHBIE
paboTsI

Jlabopa
TOpHbBIE
paboThI

[Inan

®daxt

DIIEKTPOHHBIE
udposbie
oOpa3oBarenbHbIE

pecypchl

«3aBUCUMOCTH MIEPUOJIA
KoJie0aHuM OT )KECTKOCTH
HNPYXAHBI ¥ MAaCCHI TPy3a»

https://m.edsoo.ru/ff0b197a

45

Tb. JlabopaTtopHas pabota Ne6
«Omnpenenenre 4acToThl U
nepuoJia KoJeOaHui MPYKHHHOTO
MasiTHUKa»

46

IIpeBpalieHue 3Hepruu npu
MEXaHUYECKUX KOoJeOaHUsAX

bubnunorexa LIOK
https://m.edsoo.ru/ff0blaec

47

Tb. JlabopaTopHas padota No7
«[IpoBepka 3aBUCUMOCTH TIEpHOA
KoJIeOaHUH TPy3a, MOABEIICHHOTO
K HUTH, OT JIJTUHBI HUTH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoiaHEL. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomonbHbIe
Y TIOTIEPEYHBIE BOJIHBI

bubnuoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

[ToBTOpHBIN HHCTpYKTaX 1O Th.
Ypok-koHpepeHnus
"MexaHu4ecKre BOJIHBI B TBEPIOM
tene. CelicMuyecKre BOIHEI"

393

50

3Byk. Pactipoctpanenue u
OTpaKEHHE 3BYKa

51

Ypok-uccienoBaHue
"HaOironenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4YacCTOTHI"

e}

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pE30HAHC

53

Ypok-koHpepeHuus "YnpTpa3Byk
U MHQPa3BYK B IPUPOJE U
TEXHHUKE"

33

bubnmorexa LIOK
https://m.edsoo.ru/ff0b23ca

54

IToaroroBka K KOHTPOJIBHOM
pabote 1o Teme "3aKOHbI
coxpaHeHus. MexaHudyeckue
Koae0aHus ¥ BOJHLI"

bubnmorexa LIOK
https://m.edsoo.ru/ff0b25f0

55

Konrponsnas padora Ne2 o reme
"3aKOHBI COXpPAHECHMUS.
MexaHnuueckue Konebanus u
BOJIHBI"

56

DJIEKTPOMAarHuTHOE MOJIE.
DNIEKTPOMarHUTHBIE BOJHBI

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b2abe
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n/a

Tema ypoka

KonnuectBo yacos H Jara uzydenus ‘

Bcero

Kontpo
JIbHBIE
paboTsI

Jlabopa
TOpHbBIE
paboThI

[Inan

®daxt

DIIEKTPOHHBIE
udposbie
oOpa3oBarenbHbIE

pecypchl

S7

CBolicTBa 2JIEKTPOMArHUTHBIX
BoJH. OmpenienieHne 4acToThl U
JUIMHBI 3JIEKTPOMArHUTHOIN BOJIHBI

58

[Ikana 3eKTPOMarHUTHBIX BOJIH.
Hcnonp3oBanne
9JICKTPOMArHUTHBIX BOJIH JJIS
coToBOi1 cBs13u. KonebaTeapHbII
KOHTYD.

bu6nmmorexa [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JICKTPOMAarHUTHBIX BOJIH
C TIOMOIIIbIO MOOMIIBHOTO
tenedona"

33

bu6nmmorexa [IOK
https://m.edsoo.ru/ff0b2c6¢c

60

Pemenue 3aiau, caMocTosTENbHAS
paboTa 1o Teme
«OIIEKTPOMAarHUTHOE MOJIE.
OJEeKTPOMAarHUTHbIE BOJIHBI»

61

DJIeKTpOMarHuTHas pupoa
ceera. CkopocTh cBeTa. BomHOBBIE
CBOMCTBA CBETA

bubnuoreka [{OK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera.
[Ipsamonuneiinoe
pacpoCTpaHEHUE CBETA.
3armenus ConHua u JIyHsl

bubnunorexa LIOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaXEHMsI CBETA. 3epKaJa.
Pemenue 3aga4 Ha npUMEHEHUE
3aKOHA OTPAXXCHMsI CBETA

bubnmorexa LIOK
https://m.edsoo.ru/ff0b38c4

64

Tb. JlaGopaTtopHas pabora Ne§
"HccnenoBanue 3aBUCMMOCTH yIiia
OTpa’keHHsI CBETOBOTI'O JIyya OT
yria najaeHus"

bubnmorexa LIOK
https://m.edsoo.ru/ffOb3aea

65

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
MMPECJIOMJIICHUA CBETA

bubnmorexa LIOK
https://m.edsoo.ru/ff0b3c5¢c

66

Tb. JlabopaTtopHnas pabora Ne9
"UccnenoBanue 3aBUCUMOCTH yTIJia
MIPEJIOMJICHUST CBETOBOT'O JTy4a OT
yria majgeHus Ha TPaHulIe
"Bo3ayx-cTekino""

67

[TonHOE BHYTpEHHEE OTpaKEHHE
cBera. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX
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KonuuectBo yacos H I[aTa HU3YUCHUA ‘ aﬂeKTpOHHBIe
Ne ndpoBbie
Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt nudp
/1 JIbHBIE || TOPHBIE O6paSOBaTeJ'II>HI)Ie
paboThI||paboThI peCypChbl

68 |JIma3bl. OnTHYECKas CUja JTUH3BI 1 bubnuorexa [{OK

https://m.edsoo.ru/ff0b3f2c

69 |[locTpoenue n3o0pakeHU B 1 bubnmoreka [JOK
TIHUH3aX https://m.edsoo.ru/ff0b444a

70 |Th. JIaboparopnas padotaNel0 1 1 bu6mmoteka [JOK
"Onpeﬂe_]'[eHHe (bOKYCHOl"O https://m.edsoo.ru/ff0b4206
pPacCTOSTHUS ¥ ONITUYECKON CHITBI
cobuparomiei JTuH3bI"

71 ||[Ypok-koHbepenmus "Ontudeckue | 1 JliC) bubmorexa [JOK
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 |'ma3 kak onTHYecKast CHCTEMA. 1 bubnunorexa LIOK
3peHue https://m.edsoo.ru/ff0b4684

73 ||Ypok-koHpepenmus "JledekTo 1 23 bubmmoreka [JOK
3penusi. Kak coxpanuth 3peHue" https://m.edsoo.ru/ff0c0e2a

74 ||Paznoxenue 6EIOro CBETA B 1
cnektp. OnbiTel HptoTOHA.

CrnosxeHune CeKTPaIbHBIX I[BETOB.
Jucnepcus ceera

75 |[Th. JIaboparopnas paboraNel 1 1 1 bubmmoreka [JOK
"OIBITHI 110 PA3IOKESHUIO OETIOTO https://m.edsoo.ru/ffocOf4c
CBETa B CIICKTP U BOCIIPHUSATHUIO
[[BETa MPEIMETOB MPH UX
HaOJII0/IEHUH Yepe3 [IBETOBbIE
bunbTpe"

76 ||[KonTpompHas padora Ne3 mo teme:|| 1 1
"CBeToBBbI€ sIBICHUS"

77 ||[Ypok-pakTukym «BomHOBBIE 1 liC) bubnmnorexa [JOK
CBOWCTBA CBETA: TUCIIEPCHS, https://m.edsoo.ru/ff0c12a8
uHTEephepeHIys, TUPpaKIUI»

78 ||OnbiThl Pesepdopna n 1
TUTAHEeTapHAsI MO aTOMA.

IToctynatel bopa. Moneins aroma
bopa

79 |HcmyckaHue U TIOTJIONICHUE CBETA 1 bubnmnoreka [HOK
atomoM. KBauTel. JInneliuateie https://m.edsoo.ru/ff0c144c
CIIEKTPBI

80 ||Th. Jlaboparopuas paboTaNel2 1 1 bubnmnoreka [JOK
"HabGmroneHne CIUIONIHBIX U https://m.edsoo.ru/ff0c1550
JTUHEHYaTHIX CIIEKTPOB
n3JIydeHus"
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KonuuectBo yacos H I[aTa HU3YUCHUA ‘ aﬂeKTpOHHBIe
Ne ndpoBbie
Tema ypoxa Bceero||[Kontpo|JIabopa|| [lnan || ®axt nudp
n/m JIbHBIE || TOPHBIE O6paSOBaTeJ'II>HI)Ie
paboThI||paboThI peCypChbl

81 ||PamnoakTHMBHOCTH M €€ BHJIBI. 1 bubnuorexa [{OK

https://m.edsoo.ru/ff0c1672

82 ||CTpoeHue aToOMHOTO spa. 1 bubnmoreka [JOK
Hyxkiionnas mozaenb https://m.edsoo.ru/ff0c18ac

83 |[PammoakTHBHBIC MPEBPAIICHUSI. 1 bubnmoreka [JOK
N3otonbl https://m.edsoo.ru/ff0clal4

84 ||Pemenue 3amay 1o teMe: 1 bu6nmoreka [IOK
"PaguoakTuBHBIC TIpEeBpaIICHUS" https://m.edsoo.ru/ff0clb4da

85 |[[lepmon momypacmnania 1

86 ||[Ypok-koH(pepeHIus 1 23 bubmmoreka [JOK
"PagnoakTuBHBIC U3TYYCHHUS B https://m.edsoo.ru/ff0c2126
pUpoJie, MEIULINHE, TEXHUKE"

87 ||SlmepHble peakiuu. 3aKOHBI 1 bu6nunoreka LIOK
COXPaHCHUSI 3apsIA0BOTO U https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 ||[DHeprus cBS3M aTOMHBIX SJIEP. 1 bubnmnorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ffocld7a

89 ||Pemenue 3amau mo teme 1
"SAnepuHbie peakuuun"

90 ||Peakmuu cuHTe3a U AeneHUs siaep. || 1 bubmmoreka [JOK
Uctounuku sueprun CosHia u https://m.edsoo.ru/ff0c1e88
3BE3]

91 ||Ypok-koupepenmus "SAnepras 1 23
JHepreTuka. Jlencrus
pPaJMOAKTUBHBIX U3ITydeHUHN Ha
YKUBBIE OPraHU3MBbI"

92 |[loarotoBka K KOHTPOJIBHOM 1 bubnmorexa LIOK
paboTe 1Mo TemMe https://m.edsoo.ru/ff0c223e
"DNEeKTpPOMarHuTHOE TOJIE.

DNEeKTPOMArHUTHBIE BOJTHBI.
KBanToBbIE siBEHUS"

93 ||[KouTpombHas pabora Ne4 o Teme 1 1
"DNEeKTpPOMarHuTHOE MOJIE.

DNEeKTPOMAarHUTHBIE BOJTHBI.
KBanToBsble siBieHuUs"

94 |[loBTOpenue, 0OOOIICHNUE. 1 93 bubnunorexa LIOK
OKcnepuMeHTalIbHbIE paOOTHI IO https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneiicteue ten"

95 |[loBTOpeHnue, 0OOOIICHNHE. 1 bubnunorexa LIOK
Pemenne pacueTHbIX U https://m.edso0.ru/ff0c2572
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KOJII/I'-IGCTBO qacoB H I[aTa I/I3y‘-IeHI/I$I ‘ aﬂeKTpOHHBIe
No ndpoBEIe
Tema ypoka Bceero||[Kontpo|JIabopa|| [lnan || ®axt nudp
/1 JIbHBIE || TOPHBIE O6paSOBaTeJ'II>HI)Ie
paboThI||paboThI peCypChbl
KAa4eCTBEHHBIX 3a1a4 10 TEME
"TerioBble npouecch”

96 |[loBTOpenue, 0OOOIICHHE. 1 bubnmoreka [JOK
Pemienue pacyeTHbIX U https://m.edsoo.ru/ff0c2a22
Ka4eCTBEHHBIX 3a1a4 10 TEME
"KIIJI TermoBbiX aBurarenci'”

97 |[[ToBTOpeHue, 060OIICHHE. 1 bu6nmmorexa [IOK
Pewienne pac4eTHbIX U https://m.edso0.ru/ff0c2b30
KauyeCTBEHHBIX 3a/1a4 10 TEME
"KII/] anexrpoycTaHoBOK"

98 |[loBTOpeHnue, 0OOOIICHHE. 1 23 bubmmoreka [JOK
OKcrepuMeHTallbHbIEe pabOThI IO https://m.edsoo.ru/ff0c2c52
Kypcy "CBeToBbl€e siBIeHUS"

99 |[IloBTopenue, o606meHue. Pabora 1 bub6nunorexa LIOK
¢ TEKCTaMH 1O TeMe "3aKOHBI https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHKe"

100 |IToBTOpenue, o606menue. Pabora 1 bub6nunorexa LIOK
¢ tekctamu 110 Teme "Kosiebanusa u https://m.edsoo.ru/ff0c2e82
BOJHEI"

101 |IToBTOpenue, o606menue. Pabora 1 bub6nunorexa LIOK
¢ Tekctamu 1o teme "CBETOBbBIE https://m.edsoo.ru/ff0c3044
aBIeHUS"

102 |IToBTopenue, 0606menue. Pabora 1
¢ Tekctamu 1o Teme "KBanToBas u
snepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I1O || 102 5 12

[TPOTPAMME

33- sKCHEepUMEHTAIBHOE 3a/IaHNe

13- 1eMOHCTpaIMOHHBII dKCIIEPUMEHT
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ITPOBEPAEMBIE IPEJIMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHU

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara
1.1

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOECHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATUSA

1.2

pa3indaTrb ABJICHHUA IO OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB 1 Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIMIUX TaHHOC (bl/ISI/ILIeCKOC SIBJICHUC

1.3

pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3UUECKHUX SIBJICHUH B OKPYXKAIOIIEM MHPE,
B TOM 4Hcie PU3NICCKUE SBICHUS B IPUPO/IE, TIPU ITOM MEPEBOIUTH MPAKTHUECKYIO
3a/layy B y4e€OHYIO, BBIJCISITH CYIICCTBEHHBIE CBOMCTBA (NMPU3HAKK) (U3HUESCKHX
SIBJIEHUU

14

ONHUCBHIBATh H3YYEHHbIE CBOMCTBA Tel U (PU3MUECKUE SBJICHUS, HCIIOJIb3YS
¢u3nUecKrue BETUYMHBL, TIPU ONMCAHUU MPABHIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCMOJIb3YEeMbIX BEJIWYMH, HMX OO0O03HAueHUs U eIUMHULbI (PU3UYECKHX BEJIMYHUH,
HaXOJUTh (POPMYJbI, CBS3BIBAIOLIME JIAHHYIO (U3WYECKYIO BEJIMUYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH rpaMKH N3yYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMYHUH

1.5

XapaKTCPpHU30BaATh CBOMCTBaA TECII, (1)I/I3I/I‘~I€CKI/IC SABJICHUA W IIPOLECCHI, HMCIOJb3YyAd
HU3YUCHHBIC 3aKOHBbI, IIPpU 3TOM JaBaTb CJIIOBECHYIO CI)OpMy.]'II/IPOBKy 3dKOHa H
3aIIMCBIBATb €0 MATCMATHUYCCKOC BBIPA)KCHUC

1.6

OOBSCHATh (U3MUYECKUE SIBJICHHS, IMPOIECCH M CBOHCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE  CHUTyalluid  MPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH
MPUYHHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH 00BsICHEHHE U3 | — 2 JTOTUYECKUX IIAroB C
ormopoit Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3UYECKHUX SBICHUH, (U3MUECKUX 3aKOHA
WJTU 3aKOHOMEPHOCTH

1.7

pewmath pacué€THbele 3afaud B 1 — 2 JeicTBUSA, MCIONB3Ys 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCIOBHUS 3ajauu
3aMMChIBaTh KPATKOE YCIIOBHE, MOJCTABIATh (PU3NUYECKHE BETUYMHBI B (OPMYIBI U
IPOBOAMUTH PACUYETHI, HAXOIUTH CIPABOYHBIEC JTaHHbIE, HEOOXOJUMBIE ISl PEIICHUS
3a]a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHOM (PU3HUECKON BEIIMUUHBI

1.8

pacno3HaBaTh IpPOOJIEMBI, KOTOPHIE MOYHO PEHIMTh NpPU MOMOLIM (UIUUYECKUX
METO/OB, B OIIMCAaHUU MCCIIEIOBAHUS BBIACIATh IMPOBEPSAEMOE IPEIINOIOKEHHE
(runotesy), pa3iauyaTh M HHTEPIPETHPOBATH IOJYYEHHBIH pe3yJbTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTBITA, JI€NaTh BBIBOJBI 110 €T0 Pe3yIbTaTaM

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO PU3UIECKUX SBICHUIN MU (PU3NIECKUX CBONCTB
Ten: (GopMynIHpoBaTh MPOBEPSiEMbIE TMPEANOIOXKEHUs, COOMpaTh YCTAaHOBKY U3
PEeJIOKEHHOT0 000PYAOBAHNUS, 3aMKUCHIBATh XOJI OMbBITa  (POPMYITHPOBATH BHIBOBI

1.10

BBIMOJHATh MpsIMblE HM3MEPEHHS C HCHOJb30BAHUEM AaHAJOTOBBIX M IM(PPOBBIX
npuOOpOB, 3alMChIBaTh IOKa3aHUS NMPHOOPOB € Y4ETOM 33JaHHONW abCONIOTHOM
MTOTPENTHOCTH U3MEPEHUIN

1.11

IPOBOJUTH UCCIIEIOBAaHUE 3aBUCUMOCTU OJHOM (PM3NYECKOIl BEIUYHHBI OT JIPYToif ¢
HCIIOJIb30BAaHUEM TPSAMBIX H3MEpPEHHUH, ydyacTBOBaTh B IUIAHHPOBAHUU Y4EOHOIO
UCCIIEIOBaHMs, CcOOMpaTh YCTaHOBKY M  BBINOJHATh W3MEPEHUs, Cleays
NpeUIOKEHHOMY TIJIaHy, (UKCUpPOBAaTh pPeE3yJabTaThl MOJYYEHHOM 3aBHCHUMOCTH
(U3NUECKUX BEJIMYUH B BHUJE MPEJUIOKEHHBIX TaOJIUI U IpadUKOB, JeJaTh BBIBOJbI
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Kon
NpoBePsSIeMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

10 pe3yJibTaTaM UCCIIEI0BaHUs

1.12

IPOBOJUTh KOCBEHHBIE M3MEpPEHMs (PU3MUECKUX BEJIUYMH, CIEAYs MpeIoKEeHHOH
MHCTPYKLMU: TIpd BBIIOJHEHUM HW3MEPEHMH COOMpaTh 3KCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYMCJIATH 3HAYEHUE NCKOMOM BEJIMYMHBI

1.13

coONoIaTh TpaBWIa TEXHHKH O€30MacHOCTH Tpu paboTre ¢ J1abopaTopHBIM
000py1I0BaHUEM

1.14

yKa3bIBaTh  MPUHIMUMBI  JEHCTBUS NPUOOPOB M  TEXHUUYECKUX  YCTPOMWCTB,
XapaKTepu30BaTh TNPHUHLHUIBI JICHCTBUS HW3YYEHHBIX NPHOOPOB M TEXHHUYECKUX
YCTPOMCTB C MOMOUIbIO UX OMHCAHMS, UCIOJB3YS 3HAHUSL O CBOMCTBaX (hHU3MUECKUX
SBJICHUN ¥ HEOOXOAUMbIE (PU3NYECKUE 3aKOHBI U 3AKOHOMEPHOCTHU

1.15

OPUBOJIUTH TpPHUMEpPHl (HAXOAUTh HH(OPMALMIO O MpUMEpax) MPAKTHIECKOrO
WCIIOJIb30BaHUS (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU IJIsi OOecIieueHus
0e30MacHOCTH MpU OOpallIEeHUH C MNPUOOpaMH M TEXHMYECKUMHU YCTPOWCTBAMHU,
COXpAaHCHHS 3JIOPOBbS U COOJIIOJICHUS HOPM SKOJOTHYECKOTO TIOBEICHUS B
OKpYXKarolle cpene

1.16

OCYILECTBIIATh OTOOP UCTOYHUKOB MH(pOpMALUU B ceTH VIHTepHET B COOTBETCTBUU C
3aJIaHHBIM ITOMCKOBBIM 3aIlpOCOM, HAa OCHOBE MMEIOIIMXCSA 3HAHMM U IyTEM
CpaBHEHMs PA3JIMYHBIX HMCTOYHHMKOB BBIICNATH WH(OpPMAIMIO, KOTOpas SsBISAETCA
IIPOTUBOPEYUBOI

WA MOXET ObITh HEJJOCTOBEPHOM

1.17

MCIIOJIb30BaTh IPU BHIIOJHEHUH YY€OHBIX 3aJJaHU Hay4YHOIIOMYJISIPHYIO JINTEPaTypy
(Gu3nuecKkoro cojep)kaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceTu HHTepHer,
BJIQ/IETh NMpUEMAMH KOHCIEKTUPOBAaHUS TEKCTa, MpeoO0pa3oBaHUs HMHPOpMAIUKU M3
OJIHOY 3HAKOBOM CUCTEMBI B IPYT'yIO

1.18

C0371aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2 —
3 uCTOYHUKOB HH(OpMAINH (PU3NIECKOTO COJAEp)KAHUS, B TOM YHUCIE MyOIMYHO
JienaTh KpaTKue COOOIIEHUsI O pe3yibTaTaxX MPOEKTOB WM YU€OHBIX MCCIIEAOBAHUH,
IpyU 3TOM TPAMOTHO HCIOJIb30BATh HW3YYEHHBI MOHATHMHBIA amnmapar Kypca
(GU3KKH, CONPOBOKATh BHICTYIJIEHUE NPE3EHTalluel

1.19

MIPU BBITIOJIHEHUU YYEOHBIX MPOEKTOB M MCCIICIOBAHUM PACIIPEACNIATh 00S3aHHOCTH
B TPYIIIIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJayaMHU, CIECAUTH 32 BBITOJIHEHUEM
IUTaHa JEWCTBHUH, aJeKBaTHO OIIEHWBATh COOCTBEHHBIM BKJIAA B JEATEILHOCTH
TPYNIBl, BBICTpAaMBaTh KOMMYHHMKAaTHUBHOE B3aMMOJCHCTBHUE, YUYMTBHIBAs MHEHHUE
OKpYKarOIINX

8 KUIACC

Kox
NMPoBePSIEMOro
pe3yabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30oBaTe/ibLHOIM
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCITIOJIBb30BaTh IMOHATHA

1.2

pasnuyaTh SIBJICHUS MO OMHUCAHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3UIECKOE SIBJICHUE
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Kon
NMPoBePSIEMOro
pe3yjabTara

1.3

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

pacmo3HaBaTh MPOSBIICHUE U3YYCHHBIX (DU3UYECKUX SBJICHHUIA B OKPYKAIOIIEM MHpE,
B TOM 4YHCJIe PU3HUECKHE SBJICHUS B MPUPOJIC, IIPH STOM MEPEBOIUTH MPAKTHIECKYIO
3aaqy B y4eOHYIO, BBIACISATH CYIISCTBEHHBIC CBOWCTBA (NPH3HAKU) (U3HUYECKUX
SIBJIEHUU

14

ONKCHIBATh M3yYEHHBIC CBOMCTBA Tel © (U3WYECKHE SIBICHUS, HCIIONB3YS
¢u3nuecKkre BEJIUMYUHBI, MPU OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MYECKHUI CMBICH
WCIOJIb3YEMBIX BEITMYMH, 0003HAYCHUS U SIUHUIIB (PU3NICCKUX BEITHMYUH, HAXOUTh
(hopMyIibl, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEUYHHY C IPYTUMHU BEIHMYHMHAMU,
CTPOUTH rpaQ KN N3YUYEHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMYUH

1.5

XapaKTepu30BaTh CBOMCTBAa Tel, (U3UYECKUE SIBICHUS U TMPOLECCHI, HCIONb3YS
W3YYCHHBIE 3aKOHBI, NPH JTOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA W
3aMMChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE

1.6

OOBSICHATh (PU3MUECKUE NPOLIECChl M CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil  IIPaKTHKO-OPUEHTHUPOBAHHOI'O  XapaKTepa:  BBIABIATH  IPUYUHHO-
CJICZICTBEHHBIE CBS3U, CTPOUTH O0bsICHEHUE U3 | — 2 JTIOTMYECKUX I1aroB ¢ MOMOUIbIO
1 — 2 wu3yYeHHBIX CBOHCTBa (M3MYECKHX SBICHUH, (U3NYECKHX 3aKOHA WIIH
3aKOHOMEPHOCTHU

1.7

pemath pacu€THbIe 3ama4d B 2 — 3 NEHCTBHS, WCHOJIB3YS 3aKOHBI U (OPMYIHI,
CBs3bIBatOIME (DM3MUECKHE BEIMYMHBI: Ha OCHOBE aHajiu3a YCIOBHUS 3aJaud
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATh HEOCTATOK JAHHBIX JUISl PEILICHUS 3aJauH,
BBIOMpATH 3aKOHBI U (POPMYIIBI, HEOOXOIUMBIE AJIsl €€ pelIeHHs], TPOBOJUTH PACUETHI
U CpaBHMBAaTh I[IOJIy4YEHHOE 3HA4Y€HHE (PU3MUYECKON BEJIMYMHBI C U3BECTHBIMU
JAHHBIMHU

1.8

pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPH TMOMOUIH (PU3UIECKUX
METOZOB, HCIIOIb3YysA  ONMCAaHUE  MCCIECNOBaHUsA, BBIACIATH  IPOBEPSIEMOC
MIPEATIONOKEHUE, OLCHUBAaTh IPABWIBHOCTH IOPSAKA IIPOBEICHHS HCCIEAOBAHMS,
JIeJ1aTh BBIBOJIbI

1.9

MIPOBOMTH OMBITHI IO HAOTIOACHUIO (U3UUYECKUX SIBICHUNM WU (PU3HUECKUX CBOMCTB
Ten: (GOpMYIUPOBATh MPOBEPSIEMBbIC TPEATNONOKEHHS, COOMPAaTh YCTAaHOBKY W3
MIPEITIOKEHHOT0 000PYAOBAHHUSI, OMMCHIBATH X0 OMBITA M (JOPMYITUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE IMPAMBIC HN3MCPCHUSA C HCIIOJB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB u
JaTYUKOB (PU3UYECKUX BEJUYMH, CPAaBHUBATh PpE3yJbTaThl U3MEPEHHUil C y4éTom
3aJIaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MIPOBOANTH MCCIIEIOBAaHUE 3aBUCMOCTH OJHON (hHM3MUECKON BEIUYUHBI OT APYToi ¢
WCIIOIB30BAaHUEM TIPSMBIX HM3MEPEHUH: TUIAHUPOBATh HCCIIEIOBAHUE, COOUpPaTh
YCTaHOBKY M BBIMIOJIHATH U3MEPEHUS, CIeAysl MPeIOKEHHOMY IIaHy, GUKCUPOBAThH
pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH B BUJIE TaOJUIl U TpaUKOB, €TaTh BBIBOIBI
10 PE3YIbTATaM MCCIEN0BAHUS

1.12

IMPOBOAWUTE KOCBECHHBIC N3MCPCHUSA (1)I/ISI/ILICCKI/IX BCJIMYHH: TIJIAaHUPOBATH U3MECPCHUS,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYA HpCHHO)KeHHOﬁ HHCTPYKIIUHU, U
BBIYHCIIATH 3HAYCHHUEC BEIIMYHNHBI

1.13

coOmrofaTh TMpaBWiIa TEXHUKU Oe€30MacHOCTH MpH padore ¢ J1abopaTOpHBIM
000pynoBaHUEM

1.14

XapaKTepu30BaTh TPUHIMUIBI JEUCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOpON Ha UX ONHMCAaHUS, UCHOJb3Yys 3HAHUS O CBOMCTBAaX (PM3UYECKUX
SIBJICHUN ¥ HE0OXO0IMMbIe (PU3NUecKe 3aKOHOMEPHOCTH

57




Kon
NMPoBePSIEMOro
pe3yjabTara

1.15

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA W M3MEPUTENbHBIE MPUOOPHI 1O
CXEMaM M CXEMaTH4YHBIM PHCYHKaM, COCTaBIATh CXEMBI JJIEKTPUYECKHX LENe ¢
IIOCJIEI0BATEIbHBIM U ITAPAJUICIbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3ndasi yCIOBHbIE
0003HAYECHHMSI IIEMEHTOB JIEKTPUUECKUX LIenei

1.16

NPUBOANUTH TPUMEPHl (HAXOAWTh HMH(POPMAIMIO O IpUMEpax) MPAKTUIECKOTO
UCTIONIB30BaHUS (DM3MYECKUX 3HAHMH B TMOBCEIHEBHOHN JKM3HU Ui OOeCTIedYeHUs
06e30macHOCTH TpHU OOpalleHWH C NpUOOpaMH M TEXHUYECKHMH YCTPOMCTBaMH,
COXpaHEHHs 3/I0POBbSI U COONIONCHHS HOPM OSKOJIOTHYECKOTO IIOBEJCHUS B
OKpY>Karollen cpejie

1.17

OCYILLIECTBIIATh MOMCK MHpOpMALUU (PU3UUECKOro cofepkaHus B cetu MHTepHeT, Ha
OCHOBC HUMCHOIIUXCA 3HAaHUM | HyTeM CpaBHCHHA IOOIMOJHUTCIBbHBIX HCTOYHHUKOB
BBIIEJIATE MH(POPMALIHMIO, KOTOPasl SIBJISETCS IPOTUBOPEUYHUBOI MIIM MOXKET OBITh He-
JIOCTOBEPHOM

1.18

WCIOJIb30BaTh IPU  BHIIOJHEHUM Y4E€OHBIX 3aJaHUl  Hay4yHO-TIOMYJSPHYIO
JIUTEpaTypy (PU3MUYECKOro COAEp)KaHUs, CIPAaBOYHBIE MaTepHajbl, PECypChl CETH
WuTtepHer; Biagerb npuéMaMu KOHCHEKTUPOBAHUSA TEKCTa, MPEeoOpa3oBaHUs
nH(GOpMalUU U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co3/laBaTh COOCTBEHHBIC NHCHMEHHBIE W KpaTKHWE YCTHBIE COOOIIeHUus, 0000mas
MH(POPMALIMIO U3 HECKOJBKUX MCTOYHHMKOB (DU3MYECKOTO COJEpKAHMs, B TOM YHCIeE
MyOJINYHO TPEACTABIATH PE3yIbTaThl MPOSKTHOW MIIM HUCCIIEAOBATENILCKON JIESATEIh-
HOCTH, IIPY 3TOM T'PaMOTHO MCIOJIb30BaThb U3yYEHHBII MOHATUHHBINA ammapar Kypca
(U3MKH, COPOBOKIATH BHICTYIUICHUE MTPE3CHTAIIUEH

1.20

IIPU BBIMOJHEHUN YYEOHBIX NPOEKTOB M HCCIENOBAHUN (PU3NYECKUX MPOIECCOB
pacnpenenats 00s3aHHOCTH B TPYIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3aa4aMH,
CIIEIUTh 32 BBHINOJIHEHHEM IIJIaHa JEHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTH TPYIIbI, BBICTPAUBATH
KOMMYHHKATHBHOE B3aMMOJICIICTBHE, MTPOSBIISASL TOTOBHOCTH pa3pemiaTh KOHQIUKTHI

9 KJIACC

Kon
NMPoBePsSIEMOro
pe3yjabTara
1.1

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM 00pa3oBaTe/ibHOMI
MPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIIOJIb30BATH N3YUYCHHBIC TOHATUSA

1.2

pasiiniaTth SABJICHUSA IO OIMMMCAHHUIO UX XAPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
ACMOHCTPUPYIOMIUX TAHHOC (I)I/I3I/I‘{CCKOC SBJICHUC

13

pacrno3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUIN B OKpYXAIOIIEeM MHUPE,
B TOM 4ucIie (pU3nUECcKUe SIBICHUS B IPUPOJIE, IPH ITOM NEPEBOAUTH MPAKTUYECKYIO
3aa4y B y4eOHYI0, BBIJCNATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3UUECKHUX
SIBJICHUI

1.4

ONKCHIBaTh M3YYEHHBIE CBOWCTBA Tel M (U3MUYECKUE SBICHHS, HCIOJIb3Ys
¢u3nyecKkrue BEIUYMHBI, P OMHCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHUM CMBICI
UCTOJIb3yEMbIX BEJIMUUH, 0003HAUCHHS U €IUHUIIBI (PU3HMUECKUX BEJIMYMH, HAXOJUTh
(hopMyIIbl, CBSI3bIBAIONINE JAHHYIO (PU3MYECKYIO0 BEJIMYUHY C APYTMMHU BEJIMYHMHAMU,
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Kon
NMPoBePSIEMOro
pe3yabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

CTPOUTH TPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEITMUYUH

1.5

XapaKTepu30BaTh CBOICTBa Tel, (DU3MYECKHE SIBICHHUS U MPOLECCHI, HCIOJb3YS
W3YYCHHBIC 3aKOHBI, MPH OSTOM JaBaTh CIOBECHYI (OPMYIHPOBKY 3aKOHA U
3aMKChIBaTh €r0 MAaTEMAaTHUYECKOE BhIpAKEHHE

1.6

OOBSICHATh (PU3MUYECKUE MPOIECCHl M CBOWMCTBA TEJN, B TOM YUCIE M B KOHTEKCTE
CUTyallMil  MPaKTHUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATh  [PUYUHHO-
CIICZICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX IIaroB C TOMOIIBIO
2 — 3 u3y4yeHHBIX CBOMCTBAa (PU3MUECKUX SBICHHUM, (PU3UUECKHX 3aKOHA WM
3aKOHOMEPHOCTH

1.7

pemate pacy€THbEe 3ahaud (ONUparoIluecs Ha cucTteMy U3 2 — 3 ypaBHEHHUM),
UCHOJb3Yysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (DU3UUYECKHE BEJIWYMHBI: Ha OCHOBE
aHaJlM3a yCJOBMS 3aJlauMl 3alUChIBaThb KPAaTKOE YCIOBUE, BBIBISATH HEAOCTAIOLINE
WIK W30BITOYHBIE JlaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIbI, HEOOXOAMMBIE IS
pellieHns, MPOBOJIUTh pacuéTbl M OLIEHUBATh PEATMCTUYHOCTH IOJIYYEHHOI'O
3Ha4eHUs1 HU3NUECKON BETMUMHBI

1.8

pacro3HaBaTh MTPOOJIEMBI, KOTOPhIE MOXXHO PEIIUTh NPU IMOMOIIM (PHU3HUECKUX
METOZOB, HCIIOJb3YysA  OIIMCAHUE  UCCICNOBAaHMs,  BBIIEIATH  IIPOBEPAEMOE
IIPEATIONOKEHUE, OLEHUBATH IIPAaBUIBHOCTh IMOPSAIAKA IIPOBEACHUS MCCIECIOBAaHUSA,
JieJIaTh BBIBOJIbl, HHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOJEHUN U OIIBITOB

1.9

MIPOBOJIUTH OMBITHI 110 HAOIONEHUIO (PU3NYECKUX SBICHUH WM (PU3NIECKUX CBOWCTB
TEJI: CaMOCTOSATENIbHO COOMPATh YCTAHOBKY U3 M30BITOYHOrO Habopa 000pyAOBaHUs,
OIMCBIBATH XOJI OTBITA M €T0 Pe3yNbTaThl, POPMYINPOBATH BHIBOJIBI

1.10

IPOBOJIUTh NPU HEOOXOAMMOCTH CEPUI0 MPSMBIX HW3MEPEHUH, ONpenelnss cpelrHee
3HaUeHUE H3MepseMOll BeNWYMHBI ((POKYCHOE pacCcTOSTHUE COOMparolled JIMH3bI),
000CHOBBIBaTh BHIOOP crioco0a U3MepeHHst (M3MEpUTEILHOr0 Mpubopa)

1.11

MPOBOANTH MCCIEIOBAHHE 3aBHCUMOCTEH (DU3MYECKMX BEIMYWH C UCIOJIB30BaHHUEM
MPSAMBIX HM3MEPECHHU: TUTAHUPOBATh HCCIICIOBAHUE, CaMOCTOSITEIBHO COOHMpAaTh
YCTaHOBKY, (DUKCHpPOBaTh pE3yabTaThl MOJTYYEHHOH 3aBUCHMOCTH (DHU3HMUECKUX
BEJINYHUH B BHUIE Ta0InI]
1 TpadMKOB, AeNaTh BBIBOJBI IO Pe3yabTaTaM UCCIEIOBaAHUS

1.12

IMPOBOAWUTE KOCBCHHBIC U3MCPCHHUA (1)H31/I‘~IGCKI/IX BCJIIMYHMH: ITINIAHUPOBATH U3MCPCHUA,
CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJIHATE HU3MCPCHUSA, CICAYS
npennomeHHoﬁ HWHCTPYKIUH, BBIYUCIIATH 3HAYCHHUC BCJIMYHMHBI U aHAJIU3UPOBATH
TITOJIYUYCHHBIC PE3YJILTATHI C y‘{éTOM 3a,[[aHH01>i IOrpCIIHOCTH I/ISMCpCHI/Iﬁ

1.13

coOnrofaTh TMpaBWiIa TEXHUKHM O€30MacHOCTH Mpu paboTe ¢ 1ab0paTOpHBIM
000pynoBaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKM M3YYEHHBIX (PU3MYECKHX MOJENel: MaTephallbHas
TOYKa, a0COJIOTHO TBEPJOE TENO, TOYCHUHBIM MCTOYHHK CBETA, Jyd, TOHKas JIMH3A,
IJIAHETapHask MOJEIb aTOMa, HYKJIOHHAs: MOJEIb ATOMHOTO sIApa

1.15

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS H3YYEHHBIX MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOH Ha MX OMHUCAHHUS, MCIIONb3Ys 3HAHUS O CBOMCTBAX (PM3MUECKUX
SIBJIGHUN ¥ HEOOXOIMMbIe (pU3NUecKre 3aKOHOMEPHOCTH
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Kon
NMPoBePSIEMOro
pe3yabTara

1.16

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

HCIIO0JIb30BaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYCHHBIX TEXHUYECKUX YCTPOMUCTB,
W3MEPUTENIbHBIX MPHUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPHU PEUICHUH y4eOHO-
MPAKTUYECKUX 33]1a4, ONTUYECKUE CXEMBI JUIsl IIOCTPOCHUS U300paKEeHUH B IIIOCKOM
3epKajie ¥ coouparouieil 1mH3e

1.17

NPUBOAUTH TIPUMEpHl (HAXOOUTh WHGPOPMALMIO O MPUMEpax) MNPAKTHYECKOTO
UCIOJIb30BaHUs (DM3MUECKUX 3HAHUI B IOBCEAHEBHOW KHU3HU IJs OOecreueHus
0€30MacHOCTH TPHU OOpaICHUH C MPUOOpPAMH U TEXHUYECKUMHU YCTPOHCTBAMH, CO-
XpaHEHUsi 370pOBbsi U COONIOJICGHHS HOPM OSKOJOTHYECKOTOo TMOBEACHUA B
OKpY>Karollen cpejie

1.18

OCYILIECTBIATh MOUCK HMH(pOpManuu (U3HUECKOTro cojiepkaHus B cetu HHTepHer,
CaMOCTOSITENILHO (DOPMYJIMPYS TIOMCKOBBIN 3alpoc, HAXOIUTh IYTH OIPEICTICHHS
JIOCTOBEPHOCTH MOJy4Y€HHOM MH(POpPMAIIUN HA OCHOBE UMEIOIIMUXCS 3HAHUW U JOMOJI-
HUTEIBHBIX HCTOYHUKOB

1.19

UCIOJIb30BaTh  IPU  BBIIOJHEHUU Y4YEOHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO
auTeparypy (U3MUYECKOro COJepKaHus, CIPaBOYHbIE MaTepUallbl, PECYpChl CETH
WuTtepHer; BiageTb npuéMaMu KOHCIEKTUPOBAHMSI TEKCTa, NpeoOpa3oBaHUs
nH(bOpMalUY U3 OJJHON 3HAKOBOM CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE MMMCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(OpMaIUH
U3 HECKOJIbKUX HCTOYHHKOB (DH3MUYECKOTO COJCpPIKAaHUs, MyOJMYHO MPEICTABIATH
pe3yabTaThl MPOSKTHOM MM MUCCIIETOBATEIBCKON IEATEILHOCTH, TIPU 3TOM I'PaMOTHO
UCIIOJIb30BATh HM3YYEHHBIN IMOHATHHWHBIA ammapar M3y4aeMoro paszaena (U3uKu H
COIPOBOXKJATh BBICTYIUIEHHE IIPE3EHTAalUe ¢ y4ETOM OCOOEHHOCTEH ayAnTOpHUU
CBEPCTHHKOB

1.21

IIPY BBIIIOJIHEHUU YYEOHBIX IPOEKTOB U MCCIEAOBAHUN (DU3MUECKUX IHPOIIECCOB
pacrpeneniaTh 00513aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABICHHBIMU 33JauaMH,
CIEIUTHh 3a BBIIOJIHEHUEM IUIaHA ACHCTBUN M KOPPEKTHPOBATH €ro, aJeKBAaTHO
OLIEHUBATh COOCTBEHHBIH BKJAJ B  JIEATENIBHOCTh TPYIIbI, BBICTPAUBAThH
KOMMYHHMKATHUBHOE B3aMOJICHCTBHE, POSBIISAs TOTOBHOCTD pa3peliaTbh KOH(MIUKTHI
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IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon Kon
pasaena JjeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

®U3UKA U EE POJIb B ITO3HAHWM OKPY)XXAIOIIEI'O MHUPA
11 ®usuka — Hayka o npupozne. Ssnenus npupoasl. Pusznyeckue sABICHUSA: MeXa-
HUYECKHE, TEIUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
12 ®dusnueckue BenuuuHBL. M3Mmepenue ¢usndyeckux BenuuuH. Pusnyeckue
npuOopsl. [lorpemuocTts u3Mepennii. MexxyHapoiHasi CUCTEMA €AMHMIL
EcrecTBeHHOHaY4HBI METO]| MO3HAHM: HAOJIOJECHUE, TOCTAHOBKA HAyYHOTO
13 BOIIPOCA, BBIABIKEHHE THIIOTE3, SKCIIEPUMEHT MO MPOBEPKE T'MIIOTE3, 00BsIC-
1 HEHUE HaOII0aeMOro SIBJICHUS
1.4 Onncanne GU3NUECKUX SBJICHUN C OMOIIBIO MOJIEIEH
[IpakTuyeckune paboOTHI:
W3mepenune pacCTOSHUM.
15 N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.
Onpenenenue pasmMepoB MabIX TEJ.
W3mepenue temrepaTrypsl IpH MOMOILHU KHUAKOCTHOTO TEPMOMETpa U JJaTUMKa
TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNUN BEIIECTBA
21 CrpoeHue BelecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mepbl. ONbIThL, JOKa3bIBalO-
1I1€ TUCKPETHOE CTPOCHUE BEIIECTBA
29 JBuxenue yactul] BeuiectBa. CBA3b CKOPOCTH JBM)KEHUS YAaCTHUI] C TEMIEpa-
Typoil. BpoyHoBckoe aBuxkenue, 1uddysus
2.3 B3aunmojeiicTBie yacTHIl BEIIECTBA: NPUTSKEHUE U OTTAJIKUBAHUE
) ArperaTHble COCTOSIHMSI BELIECTBA: CTPOEHHUE Ta30B, >KMIKOCTEH M TBEPIBIX
2.4 (kpucTayInyeckux) Tes. B3auMocBsI3p MeXly CBOWCTBaMHU BELIECTB B Pa3HbIX
arperaTHhIX COCTOSIHUSAX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUMN BOJIBI
[TpakTiueckue paboThI:
26 OreHka [uaMeTpa aToMa METOJIOM PSIZIOB (C MCIIOJIb30BaHUEM (oTorpaduii).
OMBITHI 110 HAOIIOACHUIO TEMJIOBOTO PACITUPEHUS Ta30B.
OnbITh IO OOHAPYKEHHIO IEHCTBUS CHJI MOJIEKYJISIPHOTO NPUTSKEHUS
JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI
3.1 Mexannueckoe qBrkeHNE. PABHOMEPHOE ¥ HEPAaBHOMEPHOE JBUKECHHE
32 Cxopoctb. CpeHss CKOPOCTb NP HEPABHOMEPHOM JIBHKE€HUU. Pacdér mytu u
BPEMEHHM JIBUKEHUS
33 SBnenue nHepuuu. 3akoH MHEpLUUHU. B3aumoneicTBue Tea Kak NpUYMHA U3Me-
3 HEHUS! CKOPOCTH JBMKEHMs Ted. Macca Kak Mepa HHEPTHOCTH TeJia
34 ITnotHOCTH BemecTBa. CBsI3b MIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €JUHULIE
00BEéMa BelecTBa
3.5 Cuna Kak XapakTepUCTHKa B3aUMOIEHCTBHUS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. I3mepeHune cuiibl ¢ TOMOUIbI0 AMHAMOMETPA
37 SIBneHue TAroTeHus U cuia TsxecTd. Cula TSDKECTH Ha JpYTUX IlaHeTax. Bec
tena. HesecomocTs
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Kon Kon
IIpoBepsiemble 3JIeMeHTBI COAEPKAHUSA
pasjena JjeMeHTa

38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHE MOKos. TpeHue B IpUpOJIe U TeX-
HUKE

3.9 CIi0’)keHMe CUJl, HAITPaBJICHHBIX 110 OJHOM MpsiMOil. PaBHOIEMCTBYIOIIAS CUJT
[TpakTuyeckue paboOTHI:
OnpeneneHre CKOPOCTH PaBHOMEPHOTO [BMKEHHS (LIapuKa B IKHUJIKOCTH,
MOJICJIA DJIEKTPUUYECKOr0 aBTOMOOWJIsE M Tak jajuee). OnpeneneHue cpeaHeit

310 CKOPOCTHM  CKOJBXEHHA  Opycka WO  [Iapuka [0  HAKJIOHHOU
miockocT. OnpeneneHue IUIOTHOCTHU TBEPAOTO tena. OIBbITHI,
JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsDKeHus (medopmanuu) Opy HHBI OT
IPWIOKEHHOM cuiibl. ONBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS
CKOJIbJKEHHS OT Beca Tella U XapakTepa COMPUKACAIONINXCS TOBEPXHOCTEH
duzuyeckue SBICHUA B MPUPOJE: MPUMEPbl ABMKEHUS C Pa3IMUYHBIMU

3.11 CKOPOCTSIMU B JKUBOW M HEKUBOU IIPUPOAEC, ACHUCTBUE CUIIBI TPEHUS B IIPUPOJIE
U TEXHUKE

3.12 TexHuuyeckue ycTponcTBa: JUHAMOMETP, NOAITUITHUKI

JIABJIEHUE TBEPJIBIX TEJI, XKUJIKOCTEMN 1 T'A30B

4.1 JlaBnenue tBEpnoro tena. CriocoObl yMEHBIIEHUS M YBEIHUCHUS JaBJICHUS

4.2 JlaBnenue ra3a. 3aBUCUMOCTb JIABJICHHS Ta3a OT 00bEMa, TeMITepaTyphl

43 [lepenavya naBiaeHust TBEPABIMU TEJIaMH, KHAKOCTAMHU U razamu. 3akoH Ilac-
kajs. [lHeBMaTHuecKkue MalvHbl

44 3aBUCUMOCTD JIaBJICHMS KHUAKOCTU OT IIyOuHbI. ['MapocraTuueckuil napamaokc.

' CooOmraronuecs cocybl. [ 'napaBinyeckue MeXaHu3Mbl

Atmocdepa 3emin u atMmocdepHoe naBieHue. [IpuuuHbI CyIecTBOBaHUS BO3-

4.5 nyurHoi obonouku 3emnu. OmnbiT Toppuyernin. 3aBUCUMOCTh aTMOC(EPHOTO
JIaBJICHUsI OT BBICOTHI HaJl YPOBHEM MOPSI

46 N3mepenue atmocdepHoro nasieHus. [Ipubopsl st u3Mepenus armocdep-
HOTO JIaBJICHUS

47 JlelicTBME XKHUIKOCTH W rasa Ha MOrPYKEHHOE B HHMX TeJIO. BeITakuBaromas

' (apxumenoBa) cuia. 3aKoH Apxumena
4 4.8 [TnaBanue Ten. Bo3gyxomiaBanue

[TpakTudeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTpyKEHHOU
B )KMJIKOCTb 4acTH Tejna. OnpeneneHue BhITAIKUBAIOIIEH CUIIbI, AEHCTBYIOLIEN
Ha  Telo, MOrpyKEHHOE B  KUAKOCTb. [IpoBepka  HE3aBUCUMOCTH

4.9 BBITAJIKMBAIOIIEH CHJIbI, JEHUCTBYIOIIEH HA TEJNO B KUIKOCTH, OT MACChI
tena. ONbIThI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh BBITAIKHBAIOUICH  CHJIBI,
JeHCTBYIOIIEH Ha TEeJO B KUJAKOCTH, OT 00bEMa MOTPYKEHHOM B KHMJKOCTb
YyacTH Tejla W OT IUIOTHOCTU >KUAKOCTH. KOoHCTpynpoBaHue apeomeTpa WIn
KOHCTPYMPOBAHUE JIOJKHU U ONPEJEIECHNE €€ IPy30I10AbEMHOCTH

410 dusznyeckue SBICHUS B IPUPOJIE: BIUSHUE aTMOC(EPHOTo 1aBIeHUS Ha KUBOU
OpraHu3M, IIaBaHue PbI0
TexHUUecKue yCcTpoicTBa: COOOIIAI0NINECS COCYAbI, YCTPOUCTBO BOJIOIPOBO/IA,

411 TUAPABIMYECKUI Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED, MOPITHEBOM HACOC,
apeoMeTp

PABOTA, MOIITHOCTbD, DHEPT'1 A
5 5.1 MexaHunueckas pabota
5.2 Mexanuveckasi MOITHOCTb

62




Kon Kon
pasaena JjeMeHTa

HpOBepﬂeMbIe IJIEMEHTHI COACPKAHUA

53 [IpocTeie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTb. [IpaBuio paBHO-
BECHs pblyara
5.4 ITpumeneHue npaBuiia paBHOBECHUS pblyara K 0JI0Ky
55 «30710TOC TIPaBMIIO» MeXaHUKU. KoapHUIHeHT mone3Horo AeHCTBUS MEXaHU3-
MOB. [IpocTbie MexaHU3MbI B OBITY M TEXHHKE
5.6 [ToreHimanpHas SHEPruM TeJia, MOJHIATOr0 HajJ 3eMiIEi
5.7 Kunerndeckas sHeprus
58 [Tonnas _MEXaHUYECKas OSHEPIHS. 3aKOH M3MEHEHHUS U COXpPaHEHMsI MeXa-
HUYECKOW IHEPrUmn
[TpakTuyeckue paboOTHI:
Omnpenenenne pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JABM)KCHUU Tela IO
5.9 TOPU3OHTAJIBHOM  NOBEPXHOCTH. McciienoBanne  yciaoBUM ~ paBHOBECHS
peruara. U3mepenne  KIIJ[  HakinoHHoil — mimockoctu. M3ydenue — 3akoHa
COXpaHEHMsI MEXaHUYECKON YHEPTUU
5.10 du3nyeckue sIBICHUS B IPUPOJIC: PhlYaru B Telle YeJI0BeKa
511 TexHU4YeCKHnE yCTPOMCTBA: phIYar, MOABUKHBIM U HEMOJBUKHBIN OJIOKH, Ha-
KIJIOHHASI IJIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KUIACC
Kon Kon
PRI | B IIpoBepsiemble 3JIeMeHTHI COIePKAHUS
TEITIJIOBBIE ABJIEHU S
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUYECKON TEOpUHU CTPOEHUS Be-
6.1 mectBa. Macca U pa3mepsl MoisieKyll. OnbIThI, TOATBEP)KIAIOIINE OCHOBHBIE
M10JIO’KEHUSI MOJIEKYJISIPHOKHHETUYECKON TEOPUH
6.2 Mogenu TBEPAOro, *HUJAKOrO M ra3oo0pa3HOro cocTosiHuil BemiectBa. Kpu-
CTAJJTMYECKHE U aMop(HBbIe Tena
6.3 OOBsicHEHHE CBOWCTB rasos, JKUAKOCTEN U TBEPBIX TEJI HA OCHOBE IOJI0KEHUN
MOJIEKYJISIPHOKHHETUYECKOH TEOPUH
6.4 CMauyuBaHue M KalWUISPHbIE SIBICHUS
6.5 TemioBoe paclIupeHne U CKaTue
6.6 Temneparypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBUIKEHHUS
6 JaCTHUIL
6.7 Buytpennss sHeprusi. CrnocoObl M3MEHEHHMs] BHYTPEHHEH SHEprHM: Terso-
nepeaya u CopeplieHne paboTsl
6.8 Bupl Temonepenayn: TEMIONPOBOJHOCTh, KOHBEKLNS, U3ITyUEHHE
6.9 KonuuecTBo TeminoTel. Y aenpHas TEmI0EMKOCTh BEIIECTBa
6.10 TennooOMeH U TETUIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca
6.11 [InaBneHne u oTBEpAECBaHME KPUCTAUIMYECKUX BELLECTB. Y IENbHAsl TEIJIOTa
TJIaBJICHUS
[TapoobpazoBanue u xKoHaeHcanus. Mcnapenue. Kunenue. Y aenbHas Teminora
6.12 napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHUSI OT aTMOc(hepHOro
JTABJICHHUSI
6.13 BnaxnocTs Bo3yxa
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6.14 DHeprus TOTUIMBa. Y IeJbHas TEIJI0Ta CrOPaHUS
6.15 [Tpununsl paboThI TETIIOBBIX J:IBHraTeJIE:ﬁ KII Tennosoro nsurarens. Ter-
JIOBBIE IBUTATEJIN U 3aLIUTA OKPYXKAIOUIEH CpeIbl
6.16 3aKOH COXpaHEHMsI U IPEBPALICHMS] SHEPTHUHU B TEIUIOBBIX IPOLECCAX
[TpakTuyeckue paboOTHI:
OnbITh IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO IIPUTSKEHHUS.
OnbITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM UJIM caxapa.
OnbITel 10 HAOJIIOACHUIO TEIUIOBOIO PACIIMPEHUS ra3oB, KUAKOCTEH M TBEP-
JIBIX TEll.
Onpeznenenue AaBIeHUs BO3yXa B OaJUIOHE LINpPULIA.
OnbITHl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro o0béma
Y HarpeBaHUs WIN OXJIAKICHHUS.
[IpoBepka THMOTE3bl JIMHEHHOW 3aBUCUMOCTU JUIMHBI CTOJOWKA JKUIAKOCTU
6.17 B TEPMOMETPUYECKOHN TPYOKe OT TeMIepaTypbl.
Habntoienue u3MeHeHMs] BHYTPEHHEH SHEpPruu Teja B pe3ysibTaTe TeIio-
nepeaay v paboThl BHEIIHUX CHIL.
HccnenoBanue sBIEHUS TEMJI000MEHA IPU CMEIIMBAHUU XOJIOAHON U ropsuen
BOJIBI.
OnpeneneHue KOJMYEeCTBAa TEIJIOTHI, MOJYYEHHOIO BOJOM NpU TEMI000MEHe
C HarpeTbIM METAJUIMYECKUM LIUIMHIPOM.
Onpenenenue yneiabHONU TEIUIOEMKOCTH BELLIECTBA.
HccnenoBanue npouecca uCapeHus.
Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
OnpeneneHne yieabHON TEIUIOTHI IUIABJICHNUS JIbJA.
dusnyeckue SBIECHUS B IPUPOJIE: IOBEPXHOCTHOE HATSKEHUE U KaUJUISIPHBIE
6.18 ABJICHUS B NIPUPOJE, KPUCTAJUIBI B mpupoe, usnydeHue ComHia, 3aMep3aHue
BOJI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa, HHEsl, CHera.
TexHHuecKkne ycTpolcTBa: KalWUISPhl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAILIIOB,
6.19 JKUJKOCTHBIM TEPMOMETp, JaTUUK TEMIIEPATYpPbl, TEPMOC, CUCTEMA OTOIJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, apoBasi TypOuHa, ABUraTelb BHYTPEHHETO
CrOpaHMsl.
OJIEKTPUYECKHUE 1 MATHUTHBIE ABJIEHU A
7.1 OnexTpuszanys Tei. /[Ba poaa dJIEKTpUUECKUX 3apsI0B
BsaumopeiictBue 3apsbkeHHBIX Tel. 3akoH KynmoHa (3aBHCHMOCTB CHIIBI
7.2 B3aMMOJEICTBUS 3apSKEHHBIX TEJI OT BEIMYMHBI 3aPsII0B U PACCTOSIHUS MEKIY
TEJIaMH)
73 Onexrpuueckoe mnoise. Hanpsok€HHOCTh 2nekTpuueckoro mnoss. ITpuHnmn
' CYNEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
, 74 Hocurenu snexkTpudeckux 3apsioB. DJIEMEHTApHBIA JJIEKTPUUYECKUN 3apsn.
Ctpoenue atoma. IIpoBOTHUKY M TUDIIEKTPUKU
7.5 3aKOH COXPaHEHHMS JIEKTPUUECKOTr0 3apsiia
76 DNEeKTpUYECKUH TOK. Y CIOBUS CYLIECTBOBaHMS JIEKTpUUECKOro Toka. Mcrou-
HUKHU [TOCTOSIHHOTO TOKa
77 ﬂeﬁCTBHﬂvaﬂeKTqueCKOFO TOKa (TEIJIOBOE, XUMUYECKOE, MarHUTHOE). DJIeK-
TPUYECKHUH TOK B )KMJKOCTSIX U ra3ax
7.8 Onekrpuueckas nenb. Cuia Toka. DNeKTpUYECKoe HapsKeHne
7.9 ConpoTuBiI€eHNE NPOBOJHMKA. Y IENBHOE COTPOTUBIIEHUE BELIECTBA
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3akon Oma 1S ydyacTka Henu

7.11

IlocnenoBarenbHOE U NnapajiCJIbHOC COCAMHCHUC ITPOBOJHNKOB

7.12

PaboTa 1 MOIITHOCTH JIEKTpUUECKOro ToKa. 3akoH Jlxoyns — Jlenma

7.13

DNeKTpUYecKue LeMd U NOTPEOUTENH DSIEKTPUYECKONM HHEpruu B OBITY.
Kopotkoe 3ambikanue

7.14

ITocTosTHHBIC MarHHUTHI. B3aHMOﬂeﬁCTBHe IIOCTOAHHBIX MAarHuTOB

7.15

Maruutaoe mojie. MarHuTHOe MoJjie 3€EMIIM U €r0 3HAueHHE IS KW3HA Ha
3emiie

7.16

OnbiT Opcrena. MarHuTHOE 1OJI€ AJIEKTPUYECKOro Toka. [Ipumenenue siiek-
TPOMAarHMTOB B TEXHUKE

7.17

JleiicTBe MarHUTHOrO MOJS HAa MPOBOJHUK C TOKOM. OJEKTPOABHUIaTENb
MOCTOSIHHOTO ToOKa. Mcronb3oBaHWe JIIEKTPOABUTATENICE B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

7.18

Onpitel @apanes. SABnenue snekrpomarauTHol uHAyKuuu. Ipasuno Jlenna

7.19

Onektporereparop. CrnocoObl MOMYyYEHUs SJICKTPUUECKON IHEPTUH. DICKTPO-
CTaHIIMU Ha BO30OHOBJISICMbBIX UCTOYHUKAX YHEPTHU

7.20

[IpakTuyeckue paboOTHI:

OmnbIThl IO HAOMIOACHUIO AJIEKTPU3AIMK TNl WHAYKIHEH M MPH CONPUKOCHO-
BCHHHU.

HccnenoBanue ACHCTBHS DICKTPUYECKOTO IMOJSl HA MPOBOJHUKH M JTHAJICKT-
PHKH.

COopka u mpoBepka pabOoThI AIEKTPUIECKON 1IN MTOCTOSHHOTO TOKA.
H3mepeHue U peryJupoBaHUe CUITbI TOKA.

M3mepeHue u peryIupoBaHUe HAMPSKCHHS.

HccenoBanne 3aBUCHMOCTH CHJIBI TOKa, MJIYIIETO 4Yepe3 Pe3UCTop, OT CO-
NPOTUBIICHHS PE3UCTOPA M HANPSDKEHHUS Ha PE3UCTOPE.

OMNBITHI, JEMOHCTPUPYIOIIUE 3aBHCUMOCTb AJIEKTPUYECKOTO COMPOTHBICHUS
NPOBOHUKA OT €r0 JUIMHBI, TUIOIIA/I! ITOTIEPEYHOT0 CEYSHUS 1 MaTepraa.
[TpoBepka npaBuiia CIOKEHHUS HAMPSHKCHUI TIPU MOCIIEAOBATEIIEHOM COCTUHE-
HHUH JIBYX pe3ucTopoB. [IpoBepka mpaBuia Ui CHIIBI TOKA MPH MapajieIbHOM
COeMHEHHH pe3ucTopoB. OmpereneHne padoOThl  JJIEKTPUYECKOTO  TOKa,
UIyImero uepes pesucrop. OmpenenaeHre MOIIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIICISIEMOM Ha pesucrope. VcenenoBanue 3aBUCHMOCTH CHIIBI TOKA, UTYIIETo
yepe3  JIAMIIOYKY, OT  HampsokeHuss Ha  Hedd. Ompenenenume  KIIJ]
HarpeBateis. MccneqoBaHie MarHUTHOTO — B3aMMOJCHCTBUSL  MOCTOSHHBIX
MarHuToB. MI3ydeHne MarHUTHOTO MOl TOCTOSHHBIX MAarHUTOB TMPH HX
0o0BeIMHEHNN W pa3JelieHuH. MccnenoBanne MeCTBUS IEKTPUYECKOTO TOKa
Ha MarHUTHYIO CTpenKy. ONBITEL, JEMOHCTPHPYIOIINE 3aBHCUMOCTH CHIIBI
B3aUMOJICHCTBHUS KaTYIIKA C TOKOM U MarHUTa OT CHJIbI TOKAa M HAlpaBJICHUS
TOKa B Karymke. V3yueHue NeWCTBHS MarHUTHOTO TIOJII Ha TPOBOJHHUK C
tokoM. KoHcTpynpoBaHue U u3ydeHre paboThl aieKkTpoaBuratens. M3mepenue
KIIJl anexTpoaBurareiabHOi ycTaHOBKU. ONBITHI IO MCCIIEIOBAHHIO SBICHUS
ANIEKTPOMATHUTHOW WMHAYKIMU: HWCCICIOBAHUE W3MCHEHHWH 3HAYCHUS U
HaIpaBJIeHUs] HHAYKIIHOHHOTO TOKa

7.21

duznueckue SBIECHUS B MPUPOJIC: DIICKTPUUECKHE SIBJICHUS B aTMOocepe, dieK-
TPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE MoJie 3eMid, Apeid MOI0COoB,
POJIb MATHUTHOTO TIOJISI JIJIs )KM3HU Ha 3eMiie, TOJISIPHOE CHUSTHHE
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TexHuyeckue YCTPONCTBA: 3JEKTPOCKOI, aMIIepMETp, BOJIBTMETP, pPEOCTar,
CUYETUMK DJIEKTPUUECKON IHEPTUH, JIEKTPOOCBETUTENbHbIE IPUOOPHI, HarpeBa-

7.22 TEJBHBIC AJIEKTPONPUOOPHI (IIPUMEPHI), AJICKTPUYECKUE MPEIOXPAHUTEIH,
AIIEKTPOMArHuT, 3JEKTPOABUIATEIb IIOCTOSHHOTO TOKa, TIEHepaTrop IIo-
CTOSIHHOTO TOKa
9 KJIACC
Kon Kon
pasena | snementa [IpoBepsieMble 21€MEHTHI COAECPHKAHUS
MEXAHUWYECKUE SBJIEHUA

11 Mexanuueckoe aBuxeHue. MarepuanpHas Touka. Cucrema otcuéra

1.2 OTHOCHUTENHHOCTh MEXaHUYECKOTO TBUKECHHS

1.3 PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE

14 HepaBHoMepHoe npsimosinHeliHOe ABM>keHHe. CpeHss 1 MTHOBEHHAasi CKOPOCTh
TeJa MPU HEPAaBHOMEPHOM JIBUYKEHUU

15 Yckopenue. PaBHOYCKOpEHHOE MPSMOIMHEITHOE IBH)KCHHE

1.6 CBo6oauoe nagenne. OnbITel [anunes

17 PaBHOMepHOE IBHXKEHHE MO OKpyxkHOCTH. Ilepnon m uactoTa oOparieHHs.
JIuneitnas u yriioBas ckopoctu. LleHTpocTpeMuTENbHOE YCKOPEHHE

1.8 IlepBsiii 3akoH HproTOHA

1.9 Bropoii 3akon HeloToHa

1.10 Tperuit 3akoH HeroTona

1.11 [IpyHIMI Cynepno3uIuK CHUT

1 1.12 Cua ynpyroctu. 3akon ['yka

113 Cuna TpeHus: cuJia TPEHHsI CKOJIbKEHUS, CHJIa TPEHUs IOKOS, APYrue BHJIbI
TPEHUS

114 Cuna TSDKECTH M 3aKOH BCEMHPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
NaIeHUs

115 JBwxenue taHer Bokpyr Comuna. IlepBas xocmudeckas ckopocth. Hese-
COMOCTb U NIEPETPY3KU

1.16 PaBHOBecue MarepuanbHOi TOukU. AOCOIIOTHO TBEPAOE TEJIO

117 PaBHOBecue TBEPIOro Tena ¢ 3aKpEIUIEHHOM OChIO BpAlleHHs. MOMEHT CHIIBIL.
LlenTp TsxecTn

1.18 Nmnynbce Tena. M3menenne nmmynbca. IMmynbe criibl

1.19 3aKOH COXpaHEHUs UMITYJIbCa

1.20 PeakTuBHOE NBUXKEHUE

1.21 Mexannueckas paboTa U MOIIIHOCTb

1.22 PaGora cun tsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U paboThI
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1.23

HOTGHL[I/IaJII:Ha}I OHCPIUs TCJIa, IOAHATOI0 HaJl TIOBCPXHOCTLIO 3eMim

1.24

IloTeHnmanpHast YHEPIUsl CKATOU MPYKUHBI

1.25

Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU

1.26

3aKOH COXpaHEHMs] MEXaHUYECKON YHEPIUH

1.27

[IpakTuueckue padbOTHI:

OmpeneneHue cpeaHeil CKOPOCTH CKOJIBKEHUsI OpycKa WM JBM)KEHHS IIapuKa
M0  HAKJIOHHOW  miockocTH. OmpeneneHne  yCKOpEeHUss — Tejla  IpH
PaBHOYCKOPEHHOM JIBH)KEHHH T10 HAKJIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBUXKeE-
HUM 0€3 HauyaJIbHOH CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBIDKEHUHM 0€3 HaudalbHOM
CKOPOCTH TIYTH OTHOCSTCS KakK psj HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHUE
MIPOMEKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO
nasnenus. OnpeneneHue Kod(p@uIMeHTa TpeHus CKoJbkeHus. Onpenenenue
KECTKOCTU NpyXkuHbL. OnpeneneHne padoThl CUIIbI TPEHHs MIPU PABHOMEPHOM
JBVKEHUH Tella M0 TOPU3OHTAIBHOM moBepXxHOCTH. Onpenenenne paboThl CHITBI
YIOPYTrOCTH TpU TOABEME Tpy3a C HUCIOJIB30BAHUEM HEMOJBI)KHOTO U
MIOJIBUJKHOTO OJIOKOB

1.28

dusznueckue ABICHUS B IpUupoAc: IMMPUIIHNBLI U OTJIMUBLI, IBHXCHHC IIJIAHCT Con-
HEYHOM CHUCTCMbI, PCAKTUBHOC JIBUKCHHC JKUBBIX OPIraHN3MOB

1.29

TexHnuyeckue ycTpoHCTBA: CHUAOMETP, JATYUKHU IIOJOKEHHS, PACCTOSHMUS
U YCKOPEHMSI, PAKETBI

MEXAHUWYECKUME KOJIEFAHUMA 1 BOJIHBI

KonebarensHoe JABUIKCHUC. OCHOBHBIE XapaKTCPHUCTUKHU KOJIEOAHH: nepuon,

2.1 4acTOTa, aMIUTUTY1A
29 Matematuueckuid M TPYXUHHBIA MasTHUKU. [IpeBpaieHue sSHEpruu npu
' KOJIeOaTeIbHOM JIBU)KEHUU

2.3 3aryxatomue kojebanus. Beinyxaennsie konebanus. Pezonanc
Mexannueckue BoiHBL. CBOHCTBAa MexaHMYeCKHX BONH. [IpomonbHbIe M TOME-

24 peYHbIC BOJHBL. [IJTMHA BOHBI U CKOPOCTH €€ pacipocTpaHeHus. MexaHndeckue
BOJIHBI B TBEPJIOM TeJIe, CEHCMHYECKHE BOJHBI

2.5 3ByK. ['poMKOCTB 1 BbICOTa 3ByKa. OTpakeHue 3ByKa

2.6 WNHpa3Byk u yapTpa3Byk
[IpakTudeckue pabOTHI:
Omnpenenenne 9acTOTHl ¥ TIEpro/1a KOJIeOaHU MaTeMaTHIeCKOr0 MassTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoeOaHUil MPYKUHHOTO MasSTHUKA

27 HccnenoBanue 3aBUCUMOCTH MEpHOJIa KOJEOAHUH MOJBEUIEHHOIO K HUTH Tpy3a
OT JUTMHBI HUTH. VccnenoBanue 3aBUCUMOCTH TIepro/ia KoJeOaHu MPYKUHHOTO
MasTHHKAa OT Macchl Tpy3a. [I[poBepka HE3aBHCHMOCTH TIepuoja KojaeOaHui
rpy3a, TOJBEUIEHHOT0O K HHUTH, OT Macchl Tpy3a H  KECTKOCTH
PYXUHBL. M3MepeHne yCkopeHus CBOOOHOTO TaICHHUS

28 qDI/ISI/I‘{CCIEI/IC SIBIICHUSI B TIPUPOJIE: BOCTIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPS-
CeHHE, CEHCMHUYECKHE BOJTHBI, IlyHAMH, 9XO

29 TexHuyeckue yCTpPOWCTBA: HXOJOT, HCIHOIb30BAaHUE YIbTPa3Byka B OBITY

U TCXHUKE

DJIEKTPOMATHUTHOE TT1OJIE 1 QJIEKTPOMAT'HUTHBIE BOJIHBI

3.1

3HeKTp0MaFHI/ITHOC ImoJic. 9HCKTpOMaFHI/ITHHe BoJIHBEI. CBOMCTBA QJICKTPO-
MAariuMTHBIX BOJIH
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3.2 IIIkana 3J€KTpOMarHUTHBIX BOJIH

33 OnexTpoMaruuTHas npupona csera. CkopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETa
[IpakTuueckue padbOTHI:

3.4 N3yuenne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOWJIBHOIO Te-
nedoHa

35 dusnueckue SBICHUA B IPUPOJIE: OMOIOrHYecKoe JeicTBUEe BUAMMOTO, YlIbTpa-
(hMOJIETOBOTO M PEHTTEHOBCKOTO M3ITyYeHHUI

36 TeXHI/mvecxHe YCTPOMCTBA: UCIIOJIB30BAHUE JJIEKTPOMArHUTHBIX BOJH  JUIS
COTOBOM CBSA3U

CBETOBbBIE ABJIEHU A

4.1 JlyuyeBast mogens ceera. Mcrounuku ceera

4.2 IIpsimonIMHEHOE PacIPOCTPAaHEHHUE CBETA

4.3 OTtpaxenue ceta. [nockoe 3epkano. 3aK0H OTpaKeHUs CBETa

44 [Ipenomiienne cBera. 3akoH mnpenomieHus ceera. IlomHoe BHyTpeHHEe oTpa-
KEHHE CBETa

4.5 JIunza. Xop jryyen B IMH3e

4.6 Ontuyeckast cucreMa ¢oroarniapara, MUKpPOCKOIA U TeJecKomna

4.7 I'na3 kak onrryeckas cucrteMa. bIM30pyKkoCTh U 1aJbHO30PKOCTh

48 Pasnoxxenue 6enoro csera B crnektp. OnbiTel HploToHa. CliokeHHE CEKTpalib-
HBIX 11BETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH YIUIa OTPAXKEHUS CBETOBOTO JIyda OT yIJjla IaJeHUs.
N3ydeHne xapakTepuCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMMOCTH yrja IIPEJIOMIIEHUS CBETOBOTO Jiyda OT yrja
MaJeHMs Ha TPAHULE «BO3YX — CTEKIION.

4.9 [Tonydenue nzo6paxkeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.
Omnpenenenre (QOKYCHOTO pAacCTOSTHUST W ONTHYECKOM CHJIBI coOMparoieit
JIUH3BI.
OneITHI 10 Pa3JIKEHUIO OEJI0Tr0 CBETa B CIIEKTP.
OnbITHl 10 BOCHPHATHIO IIBETA MPEIMETOB NMPH MX HAOIIOJEHMH uepe3 IiBe-
TOBBIE (PUIIBTPHI

410 ®usnyeckue sBieHus B npupoje: 3arMenus Connua u JIyHel, niBeTa Tei, ONTU-
YyecKue sIBIeHUs B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUpax)

411 TexHuueckue ycTpoWCTBa: OUYKHM, [EpPUCKON, QoTroanmapaT, ONTHYECKHE
CBETOBOJIbI

KBAHTOBBGIE ABJIEHUA

5.1 OmnbiThl Pesepdopna u muianerapuast Mmojiens atoma. Monens atoma bopa

5.2 Hcenyckanne u nornonienue ceera atomoM. KBaHThl. JInHeWYaTbIe CIEKTPBI

5.3 PanuoaktuBHOCTB. Aslb(a, 6eTa- 1 raMMa-u3IydeHus!

5.4 CtpoeHue aToMHOT0 siipa. HykinoHHas Mozens aToMHoro siipa. M3otonsl

9.5 PanuoaxTtuBHble npeBpamienus. [lepuos nonypacnana aTOMHBIX siiep

5.6 S nepHble peakiyu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MacCOBOTO YHCE

5.7 OHeprus cBA3M aTOMHBIX siiep. CBs3b MAcChl U SHEPTUU

5.8 Peakuuu cunrtesa u nenenus siaep. Mcrounnku sneprun CoinHIa 1 3BE31

59 SAnepnas oHeprernka. JleWicTBHE paguOaKTUBHBIX M3JIy4YEHUW Ha KUBBIC
OpraHU3MBbI

5.10 [IpakTuueckue pabOTHI:
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HabmtoneHne CrijionIHpIX M TMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.

HccnenoBanue TPEKOB: U3MepeHne SHEPTUH YaCTHIIBI
110 TOPMO3HOMY TyTH (110 (hoTOoTrpadusiM).

V3mepenne painoakTHBHOTO (hoHA

dusnyeckue SIBICHUS B IIpupoac: €CTECTBEHHBIN paI[I/IOEIKTI/IBHHﬁ (bOH, KOCMH-

5.11 YECKHUE JIy4d, PaJUOAKTUBHOE H3IIy4CHHE IPUPOJHBIX MHUHEPAJOB, IEUCTBUE
paAMOaKTUBHBIX U3JIy4EHUN HA OPraHU3M 4eJI0BEKa
512 TexHudeckue yCTpOMCTBA: CIIEKTPOCKOI, UHAUBUIYAIBHBIA JTO3UMETP, Kamepa

Bunrcona
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ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUSI K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHUSA K PEAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

[lonumanue posm  QU3MKKM B  HAYYHOM  KapTHHE  MHPa,
c(hOpMUPOBAHHOCTH 0a30BBIX MPEACTABICHUA O 3aKOHOMEPHOU CBSI3U
U TI03HABAEMOCTH SBJICHUN NPUPOABI, O POJHU SKCIEPUMEHTAa B
buszmke, o0 cucTeMooOpa3ywmieil poau (U3UMKA B  Pa3BUTUHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJIOTHH, 00 3BOJIOIHUH
(GuU3NYeCKUX 3HAHMW W MX POJIM B IIEJIOCTHOH €CTECTBEHHOHAYYHOU
KapTHHE MHUpA, O BKJIAAEC POCCHUHCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUN

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TII0JIE), O JBIXKCHHHM Kak
crocobe CyIIecTBOBaHUsI MaTepUU, 00 aTOMHO-MOJIEKYJISIPHON TEOpHH
CTPOCHHUSI BeUIecTBa, O (PU3NYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHUYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS 10 OMMCAHUIO UX XapaKTEPHbBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOe SBJICHHE;
YMEHHUE pPaclio3HaBaTh MPOSBICHNE U3YYCHHBIX (PU3MUECKUX SBICHUIN
B OKpYXarollleM MHpE, BBIIECISAS HUX CYIIECTBEHHbIE CBOMCTBa
(mpu3HaKH)

Brnanenue ocHOoBaMM TOHSATUWHOIO ammapaTta W CHMBOJUYECKOTO
A3bIKa (PU3UKHU W WCIOJB30BaHUE WX JUIsl pelIeHHs] Y4eOHBIX 3ajady;
YMEHUE XapaKTepu3oBaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHUS U
MPOLIECCHI, UCTIONB3Ys PyHIAMEHTAIbHBIE U IMIHUPUYECKUE 3aKOHBI

YMeHne OnuchIBaTh N3YYEHHBIE CBOMCTBA Tell U (PU3MUYECKUE SBIICHHUS,
UCTIONB3Ys PU3UYECKUE BETUIHHBI

Bnanenue ocHoBaMM METOJOB HAaydyHOTO TIO3HAHHUS C Y4ETOM
coOuto/IeHHs MTpaBUi 0€30MacHOro Tpyja: HaONoJieHHe (PU3NIECKUX
SIBJICHU

YMEHHUE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIBbHYIO YCTaHOBKY
W3 JaHHOTO Habopa 00OpyIOBaHMS MO HWHCTPYKIIMH, OMHCHIBATH XOJI
OTIBITA U 3aMMCHIBATh €0 Pe3yIbTaThl, ((OPMYIMPOBATH BBIBOBI;
MIPOBEJICHUE NPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHUE IUIaHUPOBATh HM3MEPEHHs, CaMOCTOATEIBHO COOMpPaTh
HKCMEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HWHCTPYKIIMH, BBIYUCIATH
3HAUEHUE BEJIMYMHBl U AHAIU3UPOBATH IOJYYEHHBIE PE3YJBTaThl C
Y4E€TOM 3a/IaHHOU MTOTPENIHOCTH Pe3yIbTaTOB U3MEPEHNN;
IIPOBEJCHUE  HECIOXKHBIX  JKCIEPUMEHTAIBHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh OSKCHEPUMEHTAIbHYI0 YCTaHOBKY U
NPOBOAMTH  HCCIEAOBaHWE IO  UHCTPYKUUH,  MPEICTaBIATH
MOJIyYeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BHJE TaOIMIl U
rpauKoOB, YUUTHIBATh MOTPEHIHOCTH, JI€NaTh BHIBOJIBI 110 PE3yIbTaTaM
MCCIIEJOBAHMSI
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[TonnmManue  XapakTepHBIX  CBOMCTB  (DM3WYECKUX  MOJCIICH
(MarepuanbHas TOYKa, aOCONIOTHO TBEPAOE TENO, MOJEIH CTPOCHUS
ra3oB, >KMJIKOCTEHl W TBEPABIX TeJ, IJIaHETapHas MOJENb aroma,
HYKJIOHHasi MOJEJIb aTOMHOIO sJipa) U YMEHHE NPUMEHITh UX Ui
00BsicHEHUS! GUZNYECKUX MTPOLIECCOB

VYMeHne oOBICHATh (U3MYECKHE TPOLECCHl W CBOWCTBA TEN, B TOM
Yuciae M B KOHTEKCTE CHTyallud MPaKTHKO-OPHEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISTH MPUYMHHO-CIICICTBEHHBIC CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON HAa M3yYCHHBIE CBOMCTBA (PH3UUECKHUX
SIBJICHUH, (PM3HMUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

10

YMeHue pemath pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHUH),
UCTIONB3YS 3aKOHBI W (popMynbl, CBs3bIBaOIIUE (pU3UUECKHE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBATh KpPATKOE YCJIOBUE 3aJ1a4H,
BBISBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI W (HOPMYIIHI,
HEOOXOAUMBIE ISl €€ pelIeHUs], UCI0JIb30BaTh CIIPABOYHBIC JTaHHbIE,
MPOBOANTH PACUETBl M OIEHUBATH PEATHCTUIHOCTh TOTYYCHHOTO
3Ha4YCHUs1 (PU3MYCCKON BEIIMYMHBI; YMEHHUE OMPEICIIATh Pa3MEPHOCTb
(U3HYECKON BEITMIMHBI, IOTYYCHHON TIPU PEIICHUH 3a1a91

YMeHue XapakTepus3oBaTh IMPUHLUIBI  JEHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIIEHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB M0 MX OMHMCAHUIO, UCIIOJb3Ys 3HAHUS O
CBOWMCTBaX (U3MYECKUX SBICHUH M HeoOXoaumble (Qu3MuecKue
3aKOHOMEPHOCTHU

VYMeHue UCHONb30BaTh 3HAHUS O (U3MYECKUX SBJICHUAX B
MIOBCEIHEBHOM JKM3HM i o0ecrieueHuss O€30MacHOCTH  IpU
oOpamieHud ¢ OBITOBBIMH ~ IpuOOpaMM M TEXHUYECKUMHU
YCTpOMCTBAMM, COXpaHEHUS 3JI0pOBbS M  COOJIIOJIEHUS HOPM
JKOJIOTUYECKOIO IIOBEIAEHUS B OKPYXKAIOLIEH cpele; IMOHUMAaHHE
HEOOXOUMOCTH NPUMEHEHHUS NOCTHKEHUN (PU3MKKM U TEXHOJOTMH
JUISL PAlIMOHAIIBHOTO ITPUPOAOIIOIb30BAHNS

11

OneiT TOMCKa, TpeoOpa3oBaHUs M TMpPeACTaBIeHUS HHPOpMAIUU
(UBUYECKOTO COACpXKAHUSI C HCIOIb30BaHUEM WH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHH; YMEHUE OLEHUBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(GOpPMAIMM HAa OCHOBE MMEIOIIUXCS 3HAHUU U
JONIOJTHUTEIBHBIX ~ HWCTOYHHUKOB;  yYMEHUE  MCIIOIB30BaTh  IPU
BBITIOJIHCHUH YYEOHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO CONIEepIKaHUS, CIPABOYHbIE MaTepuaibl, PECYpPChl CETU
WNutepuer; BimameHue 0a30BBIMM  HABBIKAMH  MTPeoOpa3OBaHUS
uH(pOpMallMd U3 OJHON 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
CO3/1aBaTb COOCTBEHHBIC IMHCHbMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE WH(OPMAIIUU U3 HECKOJIBKUX UCTOYHHKOB
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INIEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, ITPOBEPAEMBIX HA OI'2 110

DOU3UKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 MEXAHWYECKUE ABJIEHUSA
11 Mexanunueckoe JaBmWKeHHe. MarepuanbHas Touka. Cucrema  OoTcuéra.
' OTHOCHTEIBHOCTD TBUYKCHUS
PaBHOMepHOE U HepaBHOMEpHOE JBIXKeHHE. CpenHss ckopocTh. Dopmyra s
1.2 BBIYHCIICHHS CPeIHEH ckopocTu: V = S/t
PaBHOMEpHOE MPSAMOJIMHEHHOE JBM)KCHHE. 3aBUCUMOCTh KOOPIMHATHI TElia OT
BPEMEHHU B CJIy4ae PaBHOMEPHOTO MPSIMOJUHEHHOTO BHUKCHU:
13 x(t)=x,+vt
['padyiky 3aBUCUMOCTH OT BPEMEHH IS MPOCKIUH CKOPOCTH, IPOCKIIUU
NepeMEeIeHHsI, IyTH, KOOPAMHATHI MPU PABHOMEPHOM MPSMOJIHMHEHHOM
JIBYOKCHUH
3aBUCUMOCTh KOOPJAMHATHI Tella OT BPEMCHH B Clydae PaBHOYCKOPEHHOI'O
NPSIMOJIMHEHHOTO JIBUKCHUS:
2
S =vy #i+ay = ;
2
dopMyIbl IS TPOEKIIUU TIEPEMEIICHUs, MPOCKIIMA CKOPOCTH M TMPOEKIIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOITHHEHHOM JBHIKCHHH:
2
14 -Sx(f)=vox'f+ﬂx'5-
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz :zart‘g:r
I'paduku 3aBUCHMOCTH OT BpPEMEHH IS MPOEKIMU YCKOPEHHUS, MPOCKIUH
CKOPOCTH, TIPOCKIIMU TEPEMEIICHUS,, KOOPIUHATHI TPH PABHOYCKOPEHHOM
PSIMOJIMHEHHOM JIBHYKEHUU
CBobOonHOe maneHue. PopMyITbl, ONMUCHIBAIOIINE CBOOOHOE TaJCHUE Tella 10
15 BEPTUKAIM (JBUXKCHHUE Tela BHH3 WJIM BBEPX OTHOCHTEIBHO MMOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHM s MPOEKLUUU YCKOPEHHS,

MMpoCKIHMU CKOPOCTU W KOOpAWHATBI IIpHU CBO6OIIHOM nmaaCHuM TCjaa II0
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BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIDKEHHUS Tella IO OKpYyXHocTU. HampaBienue
CKOPOCTH.

Qopmyna AJid BBIYHCIEHUS CKOPOCTH 4Yepe3 paJuyC OKPYKHOCTH U TEPHOL

oOpareHus:
2nR
=
T

LenTpocTtpemurensHoe yckopeHue. HampaBieHne IEHTPOCTPEMUTEIBHOIO

16 yckopenus. opmyrna uist BBIYMCIECHUS YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. I1notnocts Bemectsa. Popmyia A BBIYUCICHUSA ITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CliokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepselii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha
TEN0
B3anmopeinicteue Ten. Tperuit 3akoH Herorona:
1.11 Fy 4 =-F
112 TpeHue Mokosi U TpeHHE CKONbXEeHUs. PopMyIa s BEIYUCIECHUS MOJLYJISI CHJIBI

TPCHUS CKOJIbXKXCHUA:
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F_=u-N

1.13

Hedbopmamus Ttena. Yupyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TAT'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna TsoxecTd. Y ckopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 1715 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H oBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIHUMHA.
p=mb

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCA JJIs1 3AMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexanunueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYUCIICHU S

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM SHCPIHUHU. CDOpMy.TIa JUIS BBIYMCIICHUS MOTEHIIAIBLHOM

74



OHCPIrum T€jia, IOAHATOrO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIus:

E=E;.+E 2
1.19 3aKOH COXpaHEHMsI MEXaHU4eCKOoU sHeprun. Popmyiia s 3aKOHA COXPAHEHUS
MEXaHUYECKOM dHEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
ITpeBpanicHre MEXaHMYECKON SHEPTUH ITPU HAJIMYNU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
®opmyna s BBIYUCIICHUS JABJICHUS TBEPAOIO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe 1aBlIeHHE BHYTPH KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=P+ P
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aui ONPEACICHHS BBITAIKUBAIOLIEH CHIIBI,
JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lmaBanue CYI0B U BO3AYXOILIIAaBaAHUEC
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1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYyAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAs YACTOTY M MEPUOJI KOJIeOaHU]:

Maremaruueckuii ¥ NpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OPYXKHUHBL, KO3(PPUIIMEHTa TPEHUsS CKOJbXKEHHUS; paOOThl CHJIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCcKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M
nepuofa KojeOaHUM MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M IepHoja
KOJICOAaHUH TPYKHHHOT'O MAasiTHUKA; MOMEHTA CHJIBI, ACHCTBYIOLIETO Ha phIyar;
paboThl CWJIBI YNPYrOCTH MPH MOJbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHOMN
YacTH TeJla U OT IUVIOTHOCTH KUJIKOCTH; HE3aBUCHUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO TABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHHKA OT JJIMHBI HUTH; MEpUoAa
Kojie0aHui MPYXUHHOTO MasTHUKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU IepHoja KoJeOaHWH HHUTSHOTO MasTHHUKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B )KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TPUIHNBBI W OTJIWBBI, JABMXCHHUC IIJIAHCT Conueynon CUCTEMBI,
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PEaKTUBHOE JBH)KEHHUE KUBBIX OPIaHU3MOB, PbIYaru B TEJC YEIOBEKA, BIUSIHUE
aTMOC(EepHOro JaBJCHUS Ha JKMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOIZCI’I’IGCl.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)I(HBIﬁ 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

L3l COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, I'MAPABIMYECKHUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBONH HAcoOC, apeoMeTp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIIVIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJIIPHO-KMHETUYECKOH TEOpUHM  CTPOCHUS

2.1 BelecTBa. Mojenu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

55 JBuxenne 4yactun BemectBa. CBA3b  CKOPOCTH  JBMXKCHMS 4acTHUIl C

' Temneparypoii. bpoyHoBckoe nBmxenue, U ysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TemioBoe paciIupeHue u cxatue

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN dHEPIrun

2.7 Buael Tenonepenaun: TEMIONPOBOIHOCTh, KOHBEKIUS, U3IIy4CHHUE
Harpesanue wu oxnaxnenue T1en. KonmdectBo — TemnoTsl.  YjaenbHas
TEMJIO0EMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWS] PHEPrMM B TEIJIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
OanaHca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCnapeHuss W KoHjaeHcauuu. KumneHue IKUOKOCTH. YJelpHas TeroTa

napooOpasoBanus: L = Q/m
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2.11

Brnaxxnocts Bo3myxa

2.12

2.13

2.14

2.15

[InaBnenune u kpucraumzanus. V3MeHeHHe BHYTpEHHEHl SHEpruu mpu

IJIaBJICHUU U KPpUCTAJJIM3AallH. YHGJIBHaSI TCIJIOTA I1JIaBJICHUA

BHyTpeHHss Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunuuns! pabots! TermoBbix apuratencii. KI1/1 reruioBoro apuratens

Ipaxmuueckue pabomul

H3mepenue ynenbHOM TEIUIOEMKOCTH METAUIMYECKOro LWJIMHIPA; KOJIMYECTBA
TEIUIOTHI, MOJIyYUEHHOTO BOJOW KOMHATHOW TeMmmeparypbl (UKCHUPOBAHHON
MacCchl, B KOTOPYHK) OMNYIIEH HArpeTbld MUIMHAP; KOJIUYECTBA TEILIOTHI,
OTJAHHOT'O HArpeThIM LMWJIWHIPOM, IOCJIE OIYCKAHHMS €ro B BOJAY KOMHATHOM
TEMIEPaTypbl; OTHOCUTEJIBHOW BJIAKHOCTH BO3AYyXa; YACIbHOM TEILIOTHI
IJIaBJIEHUs Jbpja. MccnenoBaHue UM3MEHEHMs TEMIIEpAaTypbl  BOABL  IPU
pPa3JIMYHBIX YCIOBUSX; SIBJCHUS TEIIOOOMEHa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJIbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSL B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHesl, CHera

2.17

3.1
3.2

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEpPMOMETp, IaTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTeilb BHYTPEHHETO
CrOpaHus

OJIEKTPOMATHUTHBIE ABJIEHUA

Onektpu3anus Ten. J[Ba BUa 3IEeKTPUUECKUX 3apsi0B

B3aumonelicTBue 3apspkeHHBIX Tenl. 3akoH Kynona

3.3

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdia

3.4

3.5

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  II0JIA. HpI/IHL[I/Il'I

CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

Hocurenn »snexkTpuyeckux 3apsaoB. JleHCTBUE AJIEKTpUYECKOro IO Ha

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU
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[TocTossHHBIN AIEKTpUYECKU TOK. JlecTBUS dneKTprudyeckoro Toka. Cuia Toka.

Hanpsxenue.
3.6 I=qg/t,U=A/q
DJIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE AIEKTPUUECKOE COITPOTUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma ayis yyactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COeIMHEHUE MPOBOJHUKOB:
I,=L: U=U,+U,: R=R +R,
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=U;I=1+1L; R:%.
CMelniaHHble COSTMHEHUS TPOBOTHUKOB
Pa6ota u MmomHOCTh AsekTprueckoro Toka. A = Ult, P = Ul
3.10
3akon Jlxoyns — Jlenma:
3.11 O=I"R-t
312 OneiT Opcrena. MarHuTHOe IMOJie NPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIUH
313 MarautHoe 1oJIe IIOCTOSHHOIO MarHuta. B3anMoOIeHUCTBHE ITOCTOSHHEBIX
MarHuToB
3.14 JleficTBHEe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHue 35ekTpoMarauTHor nHAyKIuu. [Ipasuio Jlenna
Ilpakmuueckue pabomol
W3mepenne  3NEKTPUYECKOTO  COMPOTUBIEHUS  PE3UCTOPA;  MOLIHOCTH
316 AJIEKTPUUIECKOTO TOKA; paOOTHI DJIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTHM CHJIBI TOKA, BO3HHMKAIOUIETO B IPOBOJHUKE
(pe3ucTopsl, JaMIouKa), OT HAMPSKEHUS Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHUBIICHHS OT JUIMHBI IPOBOJHHUKA, IJIOMIAJN €0 MOIEPEYHOI0 CEUCHUS U
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YACIBbHOTO COIIPOTUBJIICHU.
HpOBepKa nmpasujia Jis1 SJICKTPUUYCCKOTIO HAIIPAKCHHA IMPU MOCICIOBATCIIBHOM
COCIMHCHHUHN IIPOBOAHUKOB, IIpaBUWJia IJId CHJbI SJICKTPUYCCKOrO TOKa IIpH

napajuieJIbHOM CO€IUHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue s6leHUs 6 npupoode: SIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 AIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE ToJie 3emiiu, Apeid MOoI0COoB,
POJIb MAarHUTHOTO TOJIS [T XKU3HHU HA 3eMIIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTar,
CUETYMK  DJIGKTPUYECKOM  OSHEpPruu,  DIEKTPOOCBETUTENbHbIE  MPUOOPHI,
3.18 HarpeBaTeJIbHbIE AIIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
[PEIOXPAaHUTENH, OJEKTPOMArHuT, OJJIEKTPOJIBUTATeNb IOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
3.19 DnexTpoMarHuTHbIC BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH
3.20 JlyueBas monenb cBeta. [IpsiMonuHeiiHOe pacpoCTpaHeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomnenue cBera. 3aKOH IPEIOMIIEHUS CBETA
3.23 Hucnepcus cBera
3o Jlunza. Xox nydeii B nunze. DokycHoe paccTosHue JUH3BL. OnTUYeckas cuia
' munsel: D = 1/F
3.25 I'ma3 xak ontnveckas cucrema. OnTHYECKue MPHOOPHI
Ipaxmuueckue pabomul
N3mepenue ontuyeckoil cuiibl coOuparomeit JMH3bl; GOKYCHOTO PAcCTOSHUS
cobuparonielt JTUH3bI (110 CBOWCTBY paBEHCTBA pa3MEpOB NperMeTa U U300pakeHHs,
396 KOTJIa TIPEIMET PACIIONIOKEH B TIBOMHOM (poKyce), moKa3aTels IMPEIOMIICHHSI CTEKIIA.
' HccnenoBanue cBoiicTBa  M300pakeHUs, TOJYYEHHOIO C  IOMOILBIO
coOuparomiel JIMH3bI, U3MEHEHUS! (POKYCHOTO PAacCTOSHUS JBYX CJIOXKEHHBIX JIMH3;
3aBHCHMOCTH yIJla TPEIOMIJIEHUS CBETOBOTO Jyya OT YIJla MajJeHUs Ha TpaHULEe
«BO3yX — CTEKIIO»
327 Qusuueckue senenus 6 npupooe: 3atmenns Conanma u JIyHBI, 1[BeTa Ted,
' ONTHYECKHE SBJIEHUS B atMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticméa: OYKH, TEpUCKOI, (QoToannapaT, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u Oera-
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pacnana

4.2 OmneiTel Pe3epdopna o paccesuuto anbda-dactuil. [Lnanerapuas Moaennb atoma

4.3 CocraB aTroMHOTO sigpa. M30TOmb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHUS 3apsAJ0BOIO U MAaCCOBOT'O YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, WHIUBHIYaJIbHBIN T03UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

— W .M.IIépeimkun, A.M.VBanoB ®usuka.7 xiacc: y4YeOHUK IS
obOpazoBaTenbHbIX yupexaeHuii.—M.: [IpocBemenue, 2021 r.

— W .M.IIépeimkun, A.M.VBanoB ®usmka.8 xiacc: y4YeOHUK IS
obOpazoBaTenbHbIX yupexaeHuii.—M.: [IpocBemenue, 2022 r.

— W.M. IIépriukun, M.B. I'ytHuk. ®usuka. 9 kinacc: yueOHoe mocooue s
oOpazoBatenbHbIX yupexaeHuii.—M.: [Ipocsemenue, 2025 r.

METOJUYECKHUE MATEPHAJIBI IS YYUTEJIA

1. A.B.Ileppiikun. COopHuk 3amad no ¢usuke. 7-9 wmaccel. — M.;
«DK3aMen», 2021r.

2. Coopuuk 3amad mo ¢usmuke 7-9x/B.U. Jlykammk; M.; IIpocBemenue
,2019r.

3. A.E.Mapon, E.A. Mapon KoHTposibHBIE U CAMOCTOSITEIbHBIE PAOOTHI 110
¢usnke 8 kmacc: k yueoOHuky A.B. Ilepsimikuna. @usnka. 8kmacc. — M.:
N3narensctBO «JIpoda» 2018r.

4. XannanoBa T.A., XagmanoB H.K. ®wusmka. 7-8 xkmacc. Tectel. M.:
Hpoda, 2019r.

5. Ilpunoxenue k yueOHuKy «Pusuka 9 kjaacc» Ha 3J€KTPOHHOM JUCKE.

6. Hunaktnueckue wmatepuanbl 9 kmacc /mox pen. A.E. Mapon, E.A.
Mapoun — M.JIpoda, 2021r.

7. Coopnuk 3anau no ¢puszuke 9-11 xi/A.Il. PeimkeBuy; M.; [Ipocseiienue,
2021r.

8. Coopnuk 3amau mo ¢usuke 7-9xn/B.U. Jlykammuk; M.; IlpocBemienue,
2021r.

9. I[IporpaMMHO-METOIUYECKUE MATEPUATIBI.

10.Mapon A.E., Mapon E.A., Ilo3otickuit C.B. ®usuka. 9 xmacc. COopHUK
BOITPOCOB M 3aj1a4y. M.: I[poq)a, 2021r.

11. XannanoB H.K., XannanoBa T.A. COOpHUK TECTOBBIX 3aJaHHIl IO
dusuke. 9 kinacc. M.: BAKO, 2021r.
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

— bubmmoteka 1{OK

— KommuiekT 1mdpoBbix o00pazoBaTenbHbIX pecypcoB (manee LIOP),
pasMemieHapli B EgmHort  xommekmmu - [IOP:  http://school-
collection.edu.ru/

— DJEKTPOHHBIE IIPUIIOKEHUS K y4eOHHKaM, BKJIFOYAIOIIIHE:
MYyJTbTUMEIUMHBIE TpPEe3eHTAllM KO BceM TMaparpadam y4eOHUKa;
JIOTIOJTHUTENIbHBIE MaTepHallbl I YTCHUsS; (alIb-3arOTOBKU (TEKCTHI,
N300pakeHHs1), HEOOXOAUMBIC JUIS BBITIOJHEHHUS PabOT KOMIBIOTEPHOTO
NPAaKTHKyMa; MHTEPAKTHUBHBIC TECTHI.

— BuzeoonsiTel Ha ypokax. — Pesxum nocryma: http://fizika-class.narod.ru

— Enunas kosutekius 1upoBBIX 00pa30BaTEIbHBIX PECYpcoB. — Pexum
nocryma: http://school-collection.edu.ru

— HHTEpecHbIe MaTepuaibl K ypokaM (U3WKH 10 TeMaM; TECThI 110 TeMaM;
HATJSIHBIE TocoOmMs K ypokam. — Pexkumm gocryma: http://class-
fizika.narod.ru

— ludpossie oOpazoBarenbHbIe pecypchl.—Pexum
noctyna: http://www.openclass.ru

— DJIEKTPOHHBIE y4eOHUKHU o busuke. — Pexxum
nocryma: http://www.fizika.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.google.com/url?q=http://fizika-class.narod.ru&sa=D&source=editors&ust=1635100556799000&usg=AOvVaw3gsRdHE9iq1WysTxQLOIAF
https://www.google.com/url?q=http://school-collection.edu.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw0-sG4e2t5E5Zx-HmOojUE9
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw08N_GRLmCjilnVwd-9lr4s
https://www.google.com/url?q=http://class-fizika.narod.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw08N_GRLmCjilnVwd-9lr4s
https://www.google.com/url?q=http://www.openclass.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2aWtukivJXHQ3wef_2il_b
https://www.google.com/url?q=http://www.fizika.ru&sa=D&source=editors&ust=1635100556800000&usg=AOvVaw2BDvXKM03v8qDaTjsAs9x-

