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INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJICHa Ha OCHOBE TOJIOKEHWH W TpeOOBaHWI K pe3yjbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxke ¢ yuétoM deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Copnepxkanne mporpaMMbl MO (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TPaAaMOTHOCTH OOYYaIOUIUXCS W OPTaHU3AIUI0 H3YYEHUS
Gbu3MKKM Ha JESITeNbHOCTHON OcCHOBe. B mporpamMme mo (¢u3MKe Yy4YUTHIBAKOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzauuu TpedboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYYEHHs, a TAKKe
MEXIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha ypPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHuUsl.

[Iporpamma no pu3uke ycraHaBIMBAaET paclpeieseHue yueOHOro mMaTepuana
no rojam oOydeHus (IO Kjaccam), mpejjaraeT NpuMepHyI0 MOoCIeq0BaTENbHOCTD
W3YUYEHHS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSI MPEIMETHOTO COJIEPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOINXCS.

[Iporpamma mo ¢u3uke pa3paboTaHa ¢ LENbI0 OKa3aHWUs METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyel MporpaMmbl 10 y4eOHOMY IIPEIMETY.

®du3zrka SBISETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YICOHBIX
MPEAMETOB, MOCKOIBbKY (PU3MUECKHEe 3aKOHBI JIeKAT B OCHOBE IIPOIECCOB U
SBJICHUM, W3ydaeMbIX XHMHEH, OWoNorued, acTpoHOMHUEH U (HUIUIECKOU
reorpagued, BHOCUT BKJIAaJ B E€CTECTBEHHOHAyYHYIO KApTUHY MHpA,
IpeloCTaBisieT HauOoJiee SICHble O00pa3lbl MNPUMEHEHHS HAayYyHOTO METojia
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa3oBaHUS B CTPYKTYpEe OOIIETO
0o0pa3oBaHMsl COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOH TI'PAMOTHOCTH U
UHTEpeca K HayKe y 00y4aroluxcsl.

WN3yyenne @usuku Ha 0a30BOM ypOBHE TpearosiaraeT OBJIaJEHUE
CIEAYIONIMMHA KOMIIETEHTHOCTAMH, XapaKTepU3YIOIIMMH €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHMUS;

e UHTEPOPETUPOBATH  JAaHHBIE U HUCIOJb30BaTh  HAy4dHbIC
JI0OKa3aTeIbCTBA JJIs MOJTYYECHUS! BHIBOJIOB.

[lenn wsyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUS
onpenenensl B KoHunenuuu mnpenofaBaHus ydeOHOro mnpeamera «®Pusnka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoit @enepanu, peagu3yOIIMX
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OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAECHHOW pelIeHUEM
Komnerun MunucrepctBa npocseiienusi Poccuiickoit deaeparuu (MpoTOKO OT 3
nexaopst 2019 r. Ne ITK4BH).

Hean usyyenus pusuku:

npuoOpeTeHNEe HWHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
U3YYEHHUIO TPUPOABL, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYECKHX
CHOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (OPMUPOBAHUE
MCCJIEIOBATENICKOTO OTHOIIEHUS K OKPYKAIOIIHUM SIBIICHUSM;
dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTara H3y4YCHHS
OCHOB CTPOEHUSI MAaTEPUH U (PyHIaMEHTAIIbHBIX 3aKOHOB (DU3HUKU;
dbopmupoBaHUEe MPEACTaBICHUN O posid (DU3UKHU ISl PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
npodeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOW C (DM3UKOM, OATOTOBKA K
JanbHeieMy 00y4eHHUI0 B 3TOM HallpaBICHUH.

JlocTrKEeHHe 3TUX IeNedl MporpaMMbl 1Mo (pU3MKEe Ha YPOBHE OCHOBHOTO
o01m1ero o6pa3oBaHus 00eCIeUNBACTCS PEIICHUEM CIIETYIOMNX 3a1aY:

NpHOOpeTEeHNWEe 3HAHUH O JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHUYCCKUX, MArHUTHBIX M KBaHTOBBIX
SIBJICHUSIX;

NPHOOpPETEHNUE YMECHHMI ONMHMCHIBATH M OOBSICHATH (PU3UYECKHE SBICHUS C
UCIIOJTb30BaHUEM TIOJYICHHBIX 3HAHHH;,

OCBOCHHE METOJIOB pEIICHUS MPOCTCHINMUX pPacyETHBIX 3a7ad ¢
UCTIOJIb30BAHNUEM dusnUeckux MOJIeIIeH, TBOPYECKUX u
NPaKTUKOOPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUH HAOIIOAATh IPUPOJIHBIC SBJICHUS M BBITIOJHATH OIBITHI,
1a0opaTtopHble  pabOTHl M AKCICPUMCHTAIBHBIC HCCICIOBAHUS  C
UCIIOJIb30BAHUEM M3MEPUTEIIBHBIX IPHOOPOB;

ocBocHHE TIPUEMOB PabOThI ¢ MH(POpPMaLUEH (U3HMUECKOTO COMEpIKAHMS,
BKJTIOYAst HHPOPMAIIMIO O COBPEMEHHBIX JOCTHIKECHUSIX (DU3UKHU, aHAIH3 U
KPUTHYECKOE OIICHWBaHNE WH(POPMAITUH;

3HAKOMCTBO €O c(hepamu TpoeCcCHOHATIEHON IeATeTbHOCTH, CBSI3aHHBIMU
¢ (Qu3MKOW, W COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JTOCTH)KEHUSIX (PU3UYCCKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

obpasoBanms oTBoauTCcs 238 "acoB: B 7 kiacce — 68 "acoB (2 yaca B HENEN0), B 8
Kiacce — 68 yacoB (2 vaca B Heneno), B 9 kinacce — 102 yaca (3 gaca B HeZeli0).



[Ipennaraemeiii B mporpamMme no ¢Gu3Mke nepedeHb JadopaTOpHbIX padoT U
OTBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JieJlaeT BIOOp MPOBEICHUS
7a00paTOpHBIX PabOT M OMBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEU
00ydJaronmxcsi, CUCcKa SKCIEPUMEHTAIBHBIX 3aJaHui, TpearaéMplx B pamMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka v €€ poJib B IO3HAHUHU OKPY:KAOIIEro MUpa.

®usuka — Hayka o mnpupoxe. fABneHus npuponbl. DU3NYECKUE SBICHUSA:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuuHbl. M3Mepenue ¢usnyeckux BenuyuH. Dusznueckue
npuOopsl. [lorpemHocts u3Mepenuit. MexayHapoaHasi cucTemMa eIMHHUIL.

Kak ¢usuka u jApyrve ecTecTBEHHblE HAyKHM H3Y4yaloT MPUPO.Y.
EctecTBeHHOHAy4YHBId METOJl TO3HAHMS: HAONIOJCHHE, MOCTAaHOBKA HAYYHOIO
BOMPOCA, BBIIBI)KEHUE TUIIOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIOTE3, O0OBSICHEHHE
HaOmoaaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHudeckue, TEIJIOBbIE, OJEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SIBJICHUS.
2. ®uznyeckue mpuOOPHI U MPOLEAypa MPSAMBIX H3MEPEHUN aHAJIOTOBBIM U
G poBBIM TPUOOPOM.
Jlabopamopnsie padomul u onsimel.
1. Omnpenenenve UEHBI ASNEHUS KAl U3MEPUTEIHHOTO TpUOopa.
2. M3mepenue paccTosTHUN.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TETA.
4. OnpeneneHue pa3MepoB MaJbIX TEN.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KUAKOCTHOIO TEPMOMETpPA H
JaTYuKa TEMIIEPATYPBI.

6. IIpoBeneHue mccnenoBaHus MO NPOBEPKE TMIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyImeHHOrO0 TOPU30HTAIBHO, TeM OO0JbllIe, 4eM OOJbIlIe BhICOTA
IyCKa.

Pa3znean 2. IlepBoHayajibHbIEe CBeeHUS 0 CTPOEHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJIbl, HX pasMepbl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>xkenne yactull BemecTBa. CBSA3b CKOPOCTHM JABWKEHHS YaCTHL C
TemrnepaTypoil. bpoyHoBckoe nBmwxkeHue, auddysus. BzaummoneicTBue uactuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE ra30B, JKUJKOCTEH M TBEPIBIX
(KpUCTaJIIIMYeCKrX) Tell. B3auMOCBA3b MEXIy CBOMCTBAMHM BELIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHOMOJIEKYJIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.



1. Habmronenue 6poyHOBCKOTO JBUXKECHHUS.

2. HabGmonenue nuddyzum.

3. HaOmionenue — siBneHuid,  OOBSACHAIOIIMXCA  MPUTSKEHUEM WM

OTTAJIKMBAaHUEM YaCTHUIL] BELIECTBA.

Jlabopamopuwie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM PSAOB (C  HCMOJIb30BAaHUEM

dbotorpaduii).

2. OnpIThI IO HAOIIOEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

3. OmnbITe MO0 OOHAPYKEHHUIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO MIPUTSKEHUSL.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Ckopoctb. CpellHsAsi CKOPOCTh NPU HEPABHOMEPHOM ABHWKEHHHM. Pacuér myTtu u
BPEMEHH JIBUKCHUS.

SBneHue uHepuUMH. 3aKOH WHEpUWHU. B3ammopnelicTBHe Ten Kak NpHYMHA
W3MEHEHHSI CKOPOCTH JBWXEHHsS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULE
00BéMa BellecTBa.

Cuna Kak XapakTepHCTHKa B3auMoaeicTBusa Ten. Cuila ynpyrocTd M 3aKOH
['yka. M3mepenue cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tema. HeBecomocTs. Croxkenue
CWJI, HAIPABJIEHHBIX MO OJHOMN mpsiMol. PaBHoneicTByromas cui. Cuia TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MTOKOsA. TpeHne B IpUPOJE U TEXHUKE.

Hemoncmpauyuu.

Ha0nronenne MexaHM4ecKOro ABMKEHUS Tela.
H3mepeHne cKOpoCTH NMPSAMOJIMHENHOTO JBUKECHHUS.
HabGntonenue siBjeHUsT HUHEPLIUH.

CpaBHEHHE MacC 10 B3aMMO/ICHCTBHIO TEJL.
CroxeHue cuJl, HalpaBJICHHBIX M0 OAHON TPSIMOM.

Jlabopamopnsie padomul u onsimel.

1. OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO IBMKEHUS (IIapyUKa B KHUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

1
2
3
4. HaOmroneHne n3MeHEHUs1 CKOPOCTH MPU B3AMMOJIEHCTBUH TEJI.
5
6

2. OmpeneneHue CpeaHEel CKOPOCTH CKOJBKEHHUS Opycka WM HIapuKa IO
HAKJIOHHOU INIOCKOCTH.
Omnpenenenre IIOTHOCTH TBEPAOTO TeNa.

4. ONbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsDKeHUA (AedopMaliim)
IPYKUHBI OT IPUIOKEHHON CHIIBI.

5. OmbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBXKEHHS OT
BECa TeJIa U XapaKTepa COMPUKACAIONINXCSI TOBEPXHOCTEM.
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Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTENH U ra3oB.

HaBnenue. CriocoObl yMEHBIIEHUSI U YBEJIUYEHUS J1aBiieHus. JlaBieHue rasa.
3aBUCMMOCTh JaBlieHUs rasa ot oOb&ma, TemrepaTypbl. Ilepemaua naBneHus
TBEPABIMU TEJAMU, KUJAKOCTSIMU MU TazaMu. 3akoH [lackansa. IIHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTh JABJIEHUS J>KHIKOCTH OT TIyOWHBI. [ mapocraTnyeckuid
napajaokc. Coobmraroniyecs: cocyasl. ['mapaBnuyeckue MeXaHu3MBbl.

AtMocdepa 3emnn u atmochepHoe napineHue. [IpuduHbl CcyliecTBOBaHUSA
BO3aymHOW ob6osouku 3emiu. Onbit Toppuuermnmu. M3mepenue armocdepHOro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHH aTMOC(PEPHOTO J1aBICHUSI.

JlelicTBre XKUIAKOCTU U ra3a Ha MNOTPYKEHHOE B HUX TEJO. BrITamkuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauyuu.
3aBUCUMOCTbH JAABJEHUS ra3a OT TeMIEPaTyphl.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

CooOmaromuecs cocy/bl.

['mapaBauueckuu mpecc.

[IposiBneHune neicTBust aTMOC(PEPHOTO ABICHUS.

3aBUCHMOCTh BBITAJTKUBAIONIEH CHIIBI OT 00BbEMa MOTPYKEHHOW dYacTh
TE€Ja ¥ TIIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOLIEH CUJIBI BECY BBITECHEHHOM JKHIKOCTH.

8. YcIIOBHE IUIABAHUS TEJN: IUIABAHHWE WA MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOLIEHHUS TJIOTHOCTEN TeNa U HKUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOTPYKEHHOMU B
KUJKOCTb YaCTH TeEJA.

2. OmpeneneHue  BBITAJKHUBAIOLIEH CHIIbI, JIEWCTBYIOIIEW Ha  TEoO,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH HA TEJIO
B KUJIKOCTH, OT MACChI TEJIA.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKHBAKOIIECH  CHIIBI,
NEeHCTByIOIE Ha TEJIO0 B IKHUIKOCTH, OT O00bEMa MOTPYKEHHOU B
YKUJIKOCTh YaCTH TE€JIa U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeomerpa UM KOHCTPYMPOBAaHHUE JIOOKH H
OIpEeNIEJIEHUE €€ TPY30I0AbEMHOCTH.

Pasnen 5. PaGora 1 MOIIHOCTb. DHeprus.

Mexannueckas padbota. MOIIHOCTb.

[IpocTthie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAS IIOCKOCTh. [IpaBmiio

paBHOBecusi pbryara. [lpuMeHeHue mpaBuiia paBHOBECHUS pbluara K OJIOKY.

o Uk w N

N
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«3onoroe mnpaBuno» MexaHuku. KIIJ mnpocteix MexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.
Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUUAIbHAS  DHEPTHS.
[IpeBpalieHre 0JTHOTO BU/Ia MEXAHUYECKOW 3HEPTUU B IPYroil. 3aKOH COXpaHEHUS
DHEPIUMU B MEXaHHUKE.
Jlemoncmpayuu.
1. IIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopuwie pabomul u onvimol.
1. Omnpenenenue pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JBIKEHUHU Tela
10 TOPU30HTAIBHOU ITOBEPXHOCTH.

2. HccnenoBaHue yclnoBUM paBHOBECHS pblyara.
N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

4. V3yuyeHne 3aKOHA COXpPaHEHUs MEXAHUYECKON IHEPIUH.

8 KVIACC

Pa3nen 6. TeruioBble sIBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHMS
BelecTsa. Macca M pasMmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINAE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHOKNHETUYECKON TEOPUHN.

Mopnenn TBEPAOro, XUAKOTO U Ta3000pa3HOTO COCTOSHHM BeIIECTBa.
Kpucrannnueckue u amopdusie tena. OObsICHEHUE CBOMCTB ra3oB, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXKEHUN MOJIEKYJSIPHO-KUHETUYECKOU TEOPUH.
CMaunBaHMe U KaWUIIPHBIC sIBICHUS. TeIIoBOE pacliupeHUe U CKATHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEIUIOBOTO JABUKCHUS
yactull. BHyTpenHsisi sHeprus. CrnocoObl H3MEHEHHS BHYTPEHHEH SHEpTHUU:
TeIuIonepesaya " COBEpLICHUE paboTHI. Buner TEIJIONEPENAYH:
TEIJIONPOBOAHOCTD, KOHBEKIUS, U3IIyYCHHE.

KonnuectBo TennoTel. YenbHas TEMIOEMKOCTh BelECTBAa. TemaooOMeH U
TEIUIOBOE pAaBHOBECHE. YpaBHEHUE TeIioBoro Oananca. IlnaBnenue u
OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. YJEIbHAs TEIUIOTA IUIaBJICHUS.
[TapooOpazoBanue u koHzaeHcamus. Mcmapenme. Kunenuwe. YnenpHas Teriora
napooOpa3oBaHHUs. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHHS OT aTMOC(EpPHOro
JABJICHUS.

BnaxHocTts BO3myXa.

OHeprus TOIIMBa. Y AeNbHAs TEIIOTa CTOPAHUS.

[Mpunuuner pabotsl TemnoBbix asurareneit KIIJ| temmoBoro asuraresns.
TennoBsle ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXPAaHEHUS U MPEBPALLEHUs SHEPTUH B TEILIOBBIX ITPOLIECCAX.

8



Hemoncmpayuu.

1.

2
3
4.
5

o o N o

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenne nuddysun.

HaOmronenue siBlieHUI CMauyuBaHUs U KAaUJUISIPHBIX SIBICHUIA.
HaOmronenue TenaioBoro pacuiupeHus Ted.

M3meHeHne naBieHUs rasa Mpyd U3MEHEHUH 00bEMa W HArpeBaHUU HWJIU
OXJIAXKICHUH.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Teruionepenauu.

OxJaxieHue Ipu COBEPIIICHUN padOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CHUJIAMHU.

. CpaBHEHHE TETUIOEMKOCTEN Pa3IMUHbBIX BEIIECTB.

. HaGmronenue kunenus.

. HaOmronenune nocTostHCTBA TeMIEpaTyphl IPU MIABICHUU.
13.

Moaenu TeIUIOBBIX ABUTATEIICH.

Jlabopamopnsie padomul u onsimel.

1.
2.
3.

10.
11.
12.
13.

OneITHl IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHHUS.
OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.
OneITel MO HAOIIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, XKUAKOCTEH U
TBEPJBIX TEJI.

Onpenenenue AaBiIeHUs BO3yXa B Oa/IOHE IINPHULIA.

OnbITEI, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JaBJIEHUS BO3JlyXa OT €ro
00bEMa 1 HArPEeBAHUS WA OXJIAXKICHUSI.

[TpoBepka runmoTe3sl JIMHEWHONW 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGniogenne wu3MeHeHUsI BHYTpPEHHEH OJHEpruM Tella B pe3yJibTare
TEeIIonepeayr U padOoThl BHEITHUX CHUJI.

HccnenoBanre SBICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuYeu BOJIBI.

OnpeneneHue  KOMMYECTBA  TEIUIOTHI, MOJYYEHHOIO  BOAOW  IpHU
TEMJI000MEHE C HATPEThIM METATTUYECKUM UITUHAPOM.

OmnpeneneHue yaelnbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.

Ornpenenenne OTHOCUTEIBLHOM BIIAXKHOCTH BO3AYXa.

Onpenenenue yaenbHON TEMIOTHI IIJIABJICHUS JIbJA.

Pasznen 7. diaekTpruyecKue 1 MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3IeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsOKEHHbIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apsSDKEHHBIX TEJl OT BEJIMYMHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).
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Onexrpuyeckoe none. Hanpspk€HHOCTh anextpuyeckoro mons. IIpuHoun
CYINEPHO3ULNH IEKTPUUECKUX M0JIEN (Ha KaUECTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsaoB. DJIEMEHTApPHBIA JJICKTPUYECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W AMAJIEKTPUKH. 3aKOH  COXpaHEHUs
AIIEKTPUYECKOTO 3apsa.

ONEeKTPUYECKUA TOK. YCIOBHSA CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOTO TOKA. JIEHCTBUS DIIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B KHUIKOCTIX U ra3ax.

Onektpuueckass uenb. Cuiia Toka.  DJIEKTPUUYECKOE  HaIpSKEHUE.
ConpoTHBIIEHHE MPOBOJHHKA. Y IEJIBHOE CONPOTUBIEHUE BewlecTBa. 3akoH Oma
Uit ydactka nenu. [locimenoBaTenbHOE W MAapajuIeNIbBHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MOIIHOCTH JNEKTpUYECKOTO ToKa. 3akoH Jlxoyns—JleHua.
DNeKTpUYECKUe LeTH U MOTPEeOUTeNn dIEKTpruIecKol sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTosiHHBIE ~ MarHUThl.  B3anMoAeiCTBHME  IOCTOSIHHBIX ~ MAarHUTOB.
MarnutHOe nosie. MarauTHoe noJie 3eMJId ¥ €ro 3Ha4eHME JUIsl )KU3HU Ha 3eMIIe.
OneiT  Opcrega. MarHuTHoe 1oJie  3JEKTPUYECKOro Toka. I[IpumeHeHue
JIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
OJIIEKTPOABUIATENb IOCTOSHHOTO TOKA. [crmosib30BaHME JIIEKTPOJBHUraTeIci B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SABieHne 31eKTpoOMarHuTHON nHaAyKuuu. [IpaBumno Jlenna.
DnexTporeHeparop. CrocoObl  TOJIy4eHHUS ~ DJJCKTPUYECKOH  DSHEPIHH.
DNEeKTPOCTaHIIMK HAa BO30OHOBISIEMBIX HCTOUHUKAX YHEPTHH.

Jlemoncmpayuu.

DJIeKTpU3a1us Tell.
JIBa poJia 2JIEKTPUYECKUX 3aps/I0B U B3aUMOJIEHCTBHE 3apsKEHHBIX TEJL.
Y CTpONCTBO U JEHUCTBUE IEKTPOCKOIIA.
OnekTpocTaTu4ecKas UHIYKIUS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsI0B.
IIpOBOTHUKY U TUIIEKTPUKH.
MopnenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B JKUJIKOCTH.
. 'a3oBB11 pa3psn.
. I3MepeHne Cuitbl TOKa aMIIepMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsbKeHUs! BOJIBTMETPOM.
. Peocrar n MarazuH CONpOTUBIICHUHN.

L 0 N ok wN e
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

B3aumoselicTBue NOCTOSIHHBIX MarHUTOB.

MonennpoBaHuEe HEBO3MOXKHOCTHU Pa3/ieI€HUs OJIOCOB MarHuTa.
MonennpoBaHue MarHUTHBIX MOJIEHM MOCTOSHHBIX MarHUTOB.
OmneiT Opcrena.

MarsuTHO€ MoJje ToKa. DJIeKTPOMArHuT.

JleiicTBre MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON UHAYKIIHH.

OneiTel @apases.

3aBUCUMOCTh HAIlPaBJIEHUS MHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

DneKTpOoreHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o v bk~ w

10.
11.

12.

13.

14.

15.

16.

OneiThl MO HAONIONCHHWIO DJEKTPU3ANMKN Tel WHAYKIHEH W TpuU
CONPUKOCHOBEHHH.

HccnenoBanue AEUCTBUSL DSJIEKTPUUYECKOTO TMOJS Ha TMPOBOJAHHUKU U
JUDJIEKTPUKH.

COopka 1 mpoBepka pabOThI IEKTPUIECKOHN TIENMH TTOCTOSTHHOTO TOKA.
W3mepeHne u peryiupoBaHie CUJIbI TOKA.

H3mepenue u peryianpoBaHue HAMPsKEHU.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO 4Yepe3 PEe3UcTop, OT
COIIPOTUBIICHUS PE3UCTOPA U HANPSKEHUS HA PE3UCTOpE.

OnbITHI, JEMOHCTPHUPYIOITUE 3aBHCUMOCTb AIIEKTPUUECKOTO
COTIPOTUBJICHUSI TPOBOJHUKA OT €r0 JJIMHBI, TUIOMAIN TOMEPEYHOTO
CEUYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU TOCIEI0BATEIIbHOM
COETMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJIS CHJIBI TOKa MPHU MapalIeIbHOM COCIUHEHHUH
PE3UCTOPOB.

Onpenenenue pabOThI IEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.
OnpeneneHue MOIIHOCTH  DJEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, UIYLIErO Yepe3 JaMIO4Ky, OT
HANPSDKEHUS HA HEW.

Onpenenenue KII/] HarpeBarers.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TTIOCTOSTHHBIX MAarHUTOB.
W3yyeHne MarHUTHOTO TIOJSI  MOCTOSHHBIX ~MAarHUTOB TMPU  HX
00BEAMHEHNUH U Pa3/ICTICHUH.

HccnenoBanue nedcTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.
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17. OOBITBI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTb CHUJIbl  B3aWMOJECHUCTBUS
KATyIIKM C TOKOM M MAarHuTa OT CHJIbl TOKAa W HalpaBJEHUsS TOKa B
KaTYIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 u3y4eHue padoThl AIEKTPOIBUTATEINS.

20. smepenue KII/] anekTpoaBUurateibHON yCTaHOBKH.

21. OnBITBI IO HUCCICAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
VCCIICIOBAHUE W3MEHEHHWM 3HAYCHHUS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KJIACC

Pasznen 8. MexaHuyeckue siBJ1eHUs.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTEJIBHOCTh MEXAHMYECKOTO JBIKEHUSA. PaBHOMEpHOE IPSIMOJIMHEHHOE
nerkeHne. HepaBHomepHOe npsMonuHeiHoe naBuxeHue. CpeaHss 1 MTHOBEHHAas
CKOpOCTB T€Jla TP HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABMkeHue. CBoOomHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE nBMXkKEHME MO OKpyxkHocTu. Ileprog m vacrota obGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpertuit 3akon HeroTona.
[IpyHIMD Cynepno3uLnn CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUs CKOJIbKEHUs, CUJla
TPEHUS NIOKOSI, IPYTHe BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. JlBwxenue ruianetr Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHOBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TskecTu.

Nmnynbe tena. IsMeHeHne uMmitynbca. IMmysabe cuiibl. 3aKOH COXpPaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, YHpPYroCTH,
TpeHust. CB3b dHEpruu U padotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKON SHEPIHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIUH.
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Jlemoncmpayuu.

1.

o v ok~ w

8.
9.

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

HaOmronenre MexaHu4ecKoro JBUKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel
OTCUETA.

CpaBHEHHE TyTe W TPAEKTOPUN JBUKEHHUS OJHOTO M TOr0O e Telna
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3MepeHune CKOPOCTH U YCKOPEHUS MPSIMOJIMHEHOTO IBUKECHUS.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUXKEHUS.

HaOmronenue ABUKEHMS Tena M0 OKPYKHOCTH.

HaOmronenne MexaHuueCcKux SIBIICHUM, MPOUCXOASIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHKEHUH
OTHOCHUTEJILHO KaOWHEeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI TeJla OT MAacChl Te€Jla U JCHCTBYIOLIECH Ha HErO
CHJIBL.

HaOmronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUM TEJL.

N3MeHeHue Beca Tena Npyu YCKOPEHHOM JIBUKECHUH.

[Tepenava uMmysbca Ipu B3aUMOACHCTBUU TEJ.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICHUCTBUU TEIL.

CoxpaHeHre UMIYJIbca MPU HEYNIPYTOM B3aUMOICHCTBUH.

CoxpaHeHHe UMITYJIhCa TIPH a0COFOTHO YIIPYTOM B3aUMOJICHCTBUMU.
HaOGmronenre peakTUBHOTO JBUKECHHUS.

CoxpaHeHre MEXaHUYECKON dHEPTUH TIPU CBOOOTHOM IMa/ICHUH.
CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU JBU)KECHUU TeJla MO ACHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JIBUKCHHMSI IAPHUKA WITU TEIIEHKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IIapyKa Mo HaKJIOHHOM TIOCKOCTH.

OmnpeneneHre yCKOpEHUsS Teja MPH PaBHOYCKOPEHHOM JBUKCHHUH TI0
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IyTH OT BPEMEHHU IMPH PAaBHOYCKOPECHHOM
JBIKEHUU 0€3 HaYaIbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenne ko3 duIreHTa TPEHNUS CKOTBKEHUS.

Omnpenenenue KECTKOCTU NPy KUHBI.
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9. Ompenenenue pabOTbl CHIIbI TPEHHS NP PAaBHOMEPHOM JBHKEHHMM TeEJla
110 TOPU30HTAIBHON TIOBEPXHOCTH.

10. Onpenenenne pabOTBl CUJIBI  YOPYrOCTM MpPU HOABEME Tpy3a C
UCIOJIb30BaHUEM HETOBUKHOTO U TOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpPAHEHHS SHEPTUU.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: IEPHOJ,
4acToTa, aMIUINTya. MaTeMaThudecKuil U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJICOATETEHOM JBUKCHHUH.

3aryxaomue — konebanus.  BuiHyxkaennole — konebanus.  Pe3zonanc.
Mexannueckue BoJIHBL. (CBONCTBa MeXaHMYEeCKUX BOJH. [IpomoneHele n
IIOTIEpEYHbIE  BOJIHBL. [[MHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHudecKkre BOIHBI B TBEPJOM TeJle, CEICMUYECKHE BOIHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpakeHue 3Byka. Hppa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue koneGaHuil Tes MOA JAEWCTBUEM CHUJIbl TSXKECTH U CHUIIbI
YIPYTOCTH.

HaGmonenue xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabiroieHue BbIHYKI€HHBIX KOJIE0aHUI U pe30HaHCA.

Pacripoctpanenne npoJoabHbIX U MIONEPEYHBIX BOJH (Ha MOJIETH).

Ha0nronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1. OmpeneneHue YacTOThl U Mepuoja KoJieOaHMM MaTeMaTHYeCKOIo
MasTHHKA.

2. OmnpenesneHue 4acTOTHI U IEpUOAA KOJIeOaHU MPYy>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NEpUOa KOIeOaHUH MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HccnenoBanue 3aBUCUMOCTH NIEPUOJA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT MAaccsl Ipy3a.

5. IIpoBepka He3aBUCMMOCTH TiepuoAa KojeOaHu# rpysa, MOJABEUICHHOIO K
HUTH, OT MacChl Ipy3a.

6. OnbITbI, JEMOHCTPUPYIOLME  3aBUCHUMOCTh N€pUoAa  KoJeOaHu
IIPY’KUHHOTO MasgATHUKA OT MAcChl Ipy3a U )KECTKOCTH MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOTHOTO MaCHHUS.

o Uk w N
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Paznen 10. Di1eKTpOMArHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

DJIEKTPOMarHUTHOE  ToJie.  DJEKTpOMarHuTHble  BOJMHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBS3H.

OnexkTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOgHOBBIE CBOICTBa
CBETA.

Jlemoncmpayuu.

1. CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBLI€e IBJIEHHS.

JlyueBas  mogmenr»  cBera.  HMcrounmkm — cBera.  [Ipsmonunernnoe
pacnpoctpanenue cera. 3atMeHus ConHua u JIynel. Otpaxkenne ceta. [Lnockoe
3€pKajio. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akOoH IMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
oTpaxxeHue cBeTa. MCrnonap30BaHHE TIOJHOIO BHYTPEHHETO OTPAXKEHHS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xom mywedt B nmH3e. Onruueckas cucrema (oroanmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrthueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxxenne Oemoro cera B cmekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX BETOB. Jlucniepcust cBeTa.

Jlemoncmpayuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTryecKkuil CBETOBO/I.

Xon nyuer B coOuparolie JInH3e.

XO0J ny4yelr B pacCenBarOIIEeH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10. Mojenb riasa.

11. PaznosxeHnue 6enoro cBeTa B CIEKTP.

12. [lomyuenue 6enoro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

L 0 N o u ok wN e

Jlabopamopuvie pabomul u onvimul.
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1. HccnenoBanue 3aBUCMMOCTH yIja OTPa)KEHUs CBETOBOIO Jiydya OT yIJia
NaJICHUS.

2. M3yueHue xapakTepUCTHK U300pAKEHUS MPEAMETA B IIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIUIA NPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJla
IIaJICHNS HA TPAHUIIE «BO3yX—CTEKIIO».

4. TlomyuyeHue U300paKeHUI C TOMOIIBIO COOMPAIOIICH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CUIIbI cOOMparolen
JIUH3BI.

6. OIBbITHI 10 Pa3JI0KEHUIO OEJIOro CBETA B CIEKTP.

7. OmBITBI MO BOCTPUSTHIO LIBETa MPEAMETOB MPU UX HAOIIOJECHUHM dYepes
IIBETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble IBJI€eHHUS.

OmnbiTel Peszepdopaa u mmanerapHas mojenb aroma. Mojenb aroma bopa.
Hcnyckanue u noryomenre ceera aroMoM. KBaHThl. JInHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-uznyudeHus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3zortonsl. PaanoaxTuBHBIE
npepaiieHus. [lepron nonypacnana aTOMHBIX sIED.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO U MAacCOBOTO YHUCEN.
OHeprus CBsI3M aTOMHBIX sjep. CBA3b Maccel W 3Hepruu. Peakuuu cuHTe3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAaWOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpTraHU3MBI.

Hemoncmpauyuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOLIEHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTp Bogopo/a.

4. HaOmronenue TpekoB B kamepe BunbcoHa.

5. Pabota cuéTumka MOHU3UPYIOMINX U3TYyUCHHI.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPAIOB U POIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HaGnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIy4YCHHUS.

2. HMccnenoBaHue TpPEKOB: M3MEPEHME SHEPIMM YaCTULBI 0 TOPMO3ZHOMY

nytu (o poTtorpadusim).

3. M3mepenue pagnoakTuBHOro (poHa.

IHoBTOpPHUTEIHLHO-00001IAOIIIUI MOIYJIb.

[ToBTOpHUTENHEHO-0000IAOIINK MOAYJIb IPEAHA3HAYEH JJI1 CUCTEMATH3ALUU
U 0000meHus TPEIMETHOTO  COAEPKaHWsI ¥ OMbITa  JCATEIHHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUU BCETO Kypca (PU3UKHU, a TAaKXKe ISl MOATOTOBKH K
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OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aMeHY 10 (u3uke g OoO0ydarommxcs,
BBIOPABIIUX ITOT YYCOHBIN MpPEIMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeSATEeTLHOCTH, HA OCHOBE KOTOPBIX 00ECTIeUMBACTCS JOCTIKEHUE MPEAMETHBIX U
METANpeMETHBIX  IUIAHUPYEMBIX  pe3yJabTaTOB  oOyueHus, GopMHUpyeTcs
€CTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOCHHE HAay4YHBIX METOHOB HCCIEIOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUAMH OOBACHATH (PU3MUYECKue
SIBJICHUSI, TPUMEHSS MOJIyYCHHBbIE 3HAHWsA, pelaTh 3aJa4yd, B TOM YHUCIE
KAQ4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pasliesa peain3yercs
32 CY€T TOro, 4YTo OOYy4YarolIMecs BBIMOJHSAIOT 3aJlaHusd, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWUW pacro3HaBaTh M HAYYHO OOBSICHATH
dbu3ndecKue SBICHUS B OKPYKAIOIIEH MPUPO/IC U TOBCEAHEBHOM JKU3HU;

UCITI0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEIOBaHUSI (PU3HUECKUX SIBIICHUH, B TOM
YUCJIE 1JIA POBEPKU TUNIOTES U MOJTYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSACHITh HAy4YHbIE OCHOBBI HanbOOJEe BaXKHBIX JOCTUXKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTUYECKOTO UCIIOJIb30BAHUS PA3IUYHBIX HCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA MPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA30BAHUA

W3yyenue (u3mky Ha ypoOBHE OCHOBHOTO OOIEro 0O0pa3oBaHMs HAMPABICHO

Ha JOCTH>KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yibTaTOB.

B pesynbrare n3ydeHnust GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus

y obydarorerocss OyayT chopMUpOBaHBI CIICAYIONINE JTUIHOCTHBIE PE3yJIbTaThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
buznueckoil HayKu;

- ICHHOCTHOE OTHOINICHHE K JTOCTUKEHUSIM POCCUMCKUX YIEHBIX-(DU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKJIEHUU OOIIIECTBEHHO 3HAUUMBbIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
buzukuy;

- OCO3HaHUE BAXHOCTHU MOPAIbHO-3THUYECKUX MPHUHIMIIOB B JIESITEIHHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCTIPUSITHE ICTETHUYECKUX KAa4eCTB (PU3WUYECKON HayKu: €€ TapMOHUYIHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MIO3HAHMS:

- OCO3HAHHME IEHHOCTH (U3MYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
II03HAHUSI MUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUH, BAXKHEUILEN COCTAaBIISIOLICH
KYJbTYpBbI,

- pa3BUTHE HAay4YHOU JIOO03HATEILHOCTH, WHTEpPEca K HCCIEI0BATEIHCKOM
NEATEIIbHOCTH;

5) dopvmupoBaHMs  KYJbTYpPbl 3A0POBbSI M  3MOLUHMOHAJBHOIO
0J1aronoJIy4us:

- OCO3HaHWE LIEHHOCTH Oe3omacHOoro o0pa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpPE, BAXKHOCTH TIPABWJI OE30MacHOTO TOBEICHHS Ha
TpPaHCIIOPTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBHIM OOOpYJAOBAaHHEM B
JOMalIHUX YCIIOBUSIX;

- copMUpPOBAaHHOCTh HaBbIKa pe(pICKCUH, NPU3HAHHME CBOEro IpaBa Ha
OIIMOKY M TAKOTO K€ MpaBa y JPyroro 4eJoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE y4yacTHe B pEUICHUU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluy, Tropoja, Kpass) TEXHOJOTMYECKOW U
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COITMAJILHOM HAIMPAaBJICHHOCTH, TPEOYIOIIMX B TOM 4YHCIE U (PU3HYECKUX
3HaHUM;

e - UHTEPEC K MPAKTHYECKOMY M3YUEHUIO TPOdeCcChii, CBA3aHHBIX ¢ (PUBUKOMH;

e 7)3K0JIOrM4€CKOr0 BOCIIUTAHUS

e - OpUCHTAIWS HA TPUMEHECHHME (DU3WYECKUX 3HAHWKA [JIsl PEIICHUs 3aaad B
o0JIacTH OKpy’Kalollel cpeapl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOXHBIX MTOCIICJICTBUI JIJI1 OKPYKAIOIIEH CPEIbI;

e - OCO3HAHHE TJIOOATHHOTO XapakKTepa JKOJOTUYECKHUX MPOOJIIeM U MyTed X

peleHns;

e 8) amanTanum K M3MEHAIOIMMCH YCJOBMAM COLUMATBHON U NPHPOIHOH
cpeabl:

e - IOTPEOHOCTh BO B3aUMOJEHCTBUU IIPU BBINOJIHEHUHM MCCIEAOBAHUN U
MPOEKTOB (PU3MUECKON HAIPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTUX;

e - TIOBBILICHWE YPOBHSA CBOCM KOMIIETEHTHOCTH 4Yepe3 IPaKTUYECKYIO
NEATEIbHOCTD;

e - NOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHM, B TOM YHUCIIE (POPMYITHPOBATH
U], TIOHATHSI, TUTIOTE3hI O (PU3UYECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHWE Ne(UINTOB COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEH B 001acTH
(156637197

e - IUIAHUPOBAHHE CBOETO pPA3BUTHUA B MNPHUOOPETEHUH HOBBIX (U3MUECKUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISBIIATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (DU3UUECKUX 3HAHUH;

e - OLIGHKAa CBOMX JEHUCTBUNA C Y4YE€TOM BIHSHHUS Ha OKPYXAIOLIYI Cpeny,
BO3MOYHBIX TJI00QIBHBIX MOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATBI

B pesynabprare OCBOCHHS TPOTpaMMBbI 1O (HU3UKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTAaThl, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCAIbHBIC yUeOHbIC ICHCTBHS,
KOMMYHUKAaTHBHBIC  yYHUBEpCAIbHBIC  Y4eOHbIC  JCHCTBUS,  PETYJIATUBHbBIC
YHUBEpCAJIbHbIC Y4eOHBIC ICHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble JJornueckue aeicTByA:
e BBIABIATHP M XapaKTEpU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);
19



yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITH 3AKOHOMEPHOCTH U TPOTUBOPEUHS B PACCMATPUBAEMBIX (haKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MTPUUYMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (PUINUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BBIBOJBI C MCIIOJIB30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITENIbHO BBIOMpaTh CHOCO0 pemeHus: ydeOHOW (PU3NYEecKOit
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BbIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BIICTICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/ILCKHeE 1eCTBUA.

MCITOJIH30BATh BOMPOCHI KaK MCCIICOBATEIHCKANA HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 1O CAMOCTOSITEIFHO COCTABIICHHOMY ITIJIaHY OTIBIT, HECJIOKHBIN
(bU3NYECKUT DIKCIEPUMEHT, HEOOJBIIOE HCCleIoBaHUuE (PU3NUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(MOpMaIHIo,
MIOJIYYCHHYIO B XOJI€ UCCIICIOBAHMUS WU DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pe3ybTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTAThH MPEATIONOKEHHS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ unopmanmeii:

HNPUMEHSTh Pa3IMYHbIC METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE U
orbope MH(OpMAIMK WM JAHHBIX C YYETOM MPEIJIOKCHHON Yy4deOHOM
dbu3ndecKoit 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUJOB U ()OPM MPEIICTABICHUS;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy TpPEACTABICHHUS
UHPOpPMAIIMM M WUIIOCTPUPOBATh pEHIacMbIe 3a/add  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U MX KOMOWHAIIASIMH.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIICCTBY 00CYKAaeMOI TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HA pEIICHUE 3aJadd W TOJJICPKaHHE
0J1arokenaTeILHOCTH OOIICHUS,

COIOCTABJISITH CBOM CYXICHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Jauaiora, oOHapyKMBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;
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BBIPXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTAaThl BBIIOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh ¥  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHONH paOOThl MPH pPEIIEHUH KOHKPETHOW (PHU3NUYEeCKOn
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUS
no €€ JMOCTIKEHHUIO: paclpeleNaTh poiH, OoOCYKIaTh MPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPaBICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMH
YJIEHaMU KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYAIMsIX, TPEOYIOIIIX
TUTSt petieHust (GU3NIECKUX 3HAHUI;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXO0JaX TPUHSTHS  pEUICHUHN
(vHIMBUAyaTbHOE, TPUHSATHE PEIICHUS B TPYIIIE, MPUHITHE PEIICHUM
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM pEIIeHUsT (PU3NIECKON 3a1aul WK
IJIaHa HCCIEJOBAaHUS C YYETOM HMEIOMIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIJiaracMbie BAPUAHTHI PEIICHU;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYMHBI  JIOCTIDKEHUS  (HEHOCTHIKEHHUS) PE3yJbTaTOB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE€ B XOJ BBIIIOJIHEHUS
(U3MYECKOTO  HUCCIIEJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNECTB, W3MEHUBIIUXCS CHUTYyalllil, YCTAaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMS U JIOTHUKY IPYroro;
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IPU3HABaTh CBOE MPaBO Ha OMIMOKY MPU pelIeHUU (PU3NYECKUX 3a/1a4 WU
B YTBEPXKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 7 kjiacce npeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

UCIIONb30BAaTh  MOHATHS:  (PU3MUECKHME U XUMHYECKHE  SIBJICHHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, €AUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TPAeKTOpUs, pPaBHOJACHCTBYIOMIAS
cuna, gedopmanus  (ympyras, — IUlacTH4YecKas),  HEBECOMOCTb,
COOOIIArIINECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JIBH)KEHHE YaCTHUIl BELIECTBA,
paBHOMEpPHOE  JIBIDKEHHE, HEPaBHOMEPHOE  JBW)KCHHME, HHEpPIHS,
B3aMMOJICHCTBHE TEJ, PaBHOBECHUE TBEPJIBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHus, IMepenaya AaBiCHUS TBEPABIMU TeJIaMH, >KUAKOCTSIMHU U
razamy, arMocdepHoe JaBjieHHWe, IUIaBaHUE TeJl, MpeBpalICHUs
MEXaHUYECKOM PHEpPruM) MO OMHCAHUIO MX XapaKTePHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, JJIEMOHCTPUPYIOIIUX JTaHHOE (PU3NUECKOE SBICHUE;
pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpY’KalollleM MHpe, B TOM uHcle (pu3nyeckue SBICHHUS B TPHUPOJE:
IpPUMEPHI JABUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMU B >KMBOM U HEXKUBOU
npupojie, ACUCTBHE CUJIBI TPEHHS B MPHUPOJEC U TEXHHUKE, BIIMSIHUE
aTMoc(epHOro JaBJICHHs Ha >KUBOW OpraHH3M, IUIaBaHUE PBIO, pblYaru B
TeJIe YeJIOBEeKa, MPU STOM MEPEBOIUTH MPAKTUIECKYIO 3a/ady B YUeOHYIO,
BBIICNIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBJICHH;
ONUCHIBATh U3yYECHHbIE CBOMCTBA TeN U (U3UUECKHUE SBJICHUS, UCIIONb3YS
¢usznyeckue BeTMYUHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BPEM,
yTh, CKOPOCTb, CPENIHAS CKOPOCTb, CHUJIAa YIPYTrOCTH, CUJIa TSHKECTH, BEC
Tena, CWUJla TPEHWs, JAaBieHue (TBEpAOro Tena, >KUIAKOCTH, Trasa),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYEeCKass paboTa, MOIIHOCTh, MJIEYO CHIIBI,
MOMEHT CHJbl, KOI()PUIMEHT TOJE3HOTO JAEUCTBUS MEXaHH3MOB,
KUHETHYeCKass U TMOTEHIMaJIbHAs JHEPrus), MpU OMHCAHUU MPABUIBHO
TPAKTOBAaThb  (PU3WYECKUI  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HaUCHUS W €AMHMIIBI (PU3UMUYECKUX BEJIMYMH, HAXOAUTH (POPMYIIBI,
CBSI3BIBANOINNE JAaHHYIO (PU3MYECKYIO BETUYHMHY C IPYTHMMH BEIMYHUHAMM,
CTPOUTH TpapUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
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XapaKTepu3oBaTh CBOWCTBA TeJd, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBUjIa CIOXKEHUs Cu (BAOJb OJHOM mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBUJIO paBHOBeCHs pbryara (0yoka),
«30JI0TOE€ MPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruH, NpPU O3TOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHAa U
3allMChIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UYECKUE SIBJICHUS, MPOIIECCHl U CBOWCTBA TEJ, B TOM YUCIIE
U B KOHTEKCTE CHUTyalud MNPaKTUKOOPUEHTUPOBAHHOIO Xapakrepa:
BBISIBIISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2
JIOTHYECKHX IIIaroB ¢ OMOpPOM Ha 1-2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THbIE 3anadyd B 1—2 JEHCTBUS, HCHOJIb3YS 3aKOHBI H
dopMyIibl, CBsI3bIBalOLME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHaIn3a
YCIIOBUS 33/1a4d 3aIIUCBHIBATh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKHE
BEIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLIECHUBATh PEATHUCTHUYHOCTh
MOJTy4YeHHOU (PU3NUECKOMN BETUYUHBI;

pacmo3HaBaTh MPOOJEMBbl, KOTOpPblE MOXKHO PpELIUTh MpPU MOMOIIH
(bu3nYECKUX METOAOB, B OTMCAHUH MCCIIEIOBAHUS BBIICISATH IPOBEPSIEMOE
npeanojoxenue  (rumoresy),  pa3ivyatb W UHTEPHPETUPOBATH
MOJIYYeHHBI pe3yJbTaT, HAXOAUTh OIIMOKKM B XOJE ONbITA, JI€NaTh
BBIBOJIBI IO €0 PE3yJIbTaTaM;

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA WITU
bu3HIecKuX CBOMCTB Tel: dbopMyIMpOBaTH MpOBEPsIEMbIEC
MPEANOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000pyA0BaHUS,
3aMUChIBaTh XOJ OIbITa U POPMYJIUPOBATH BHIBObL;

BBITIOJIHATh MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHHU, MACChl Tela,
o0béMa, CHJIBI M TEMIIEpaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX U
UPpPoOBBIX MPUOOPOB, 3alUCHIBATh IOKa3aHHWS MPUOOPOB C YUETOM
3a1aHHOM a0COJIFOTHOM MOTPENTHOCTH U3MEPEHUM;

IPOBOJUTH UCCIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
JIpPYyrol ¢ HCHOJb30BAHUEM NPSMBIX HU3MEPEHUH (3aBUCUMOCTU IIyTH
PAaBHOMEPHO JBWXKYIIEroCsl Tela OT BPEMEHM [IBHXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadyecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBHCUMOCTH CHJIBI TPEHHUSI OT IUIOLIAAN CONPUKOCHOBEHHUS TEI, CUIIbI
YOPYTOCTA OT YUIMHEHUS TPYKUHBI, BBHITAIKUBAIONICH CUJIIBI OT 00BhEMaA
NOTPYKEHHON YacTH TeJla ¥ OT IIOTHOCTHU KUAKOCTH, €€ HE3aBUCHMOCTH
OT IUIOTHOCTHU TeJa, OT IIyOMHBI, HA KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUN
IJlaBaHus TeJ, YCJIOBUU paBHOBECHsI pblyara v OJIOKOB), y4acTBOBATH B
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IUIAHUPOBAaHUM  y4eOHOTO HCCIEeNOBaHMUSA, COOMpaTh YCTaHOBKY U
BBITOJIHATh WM3MEPEHHUs, CJelys NpeUIOKEHHOMY IUIaHy, (UKCHpOBATh
pe3yabTaThl MOJTYYEHHOW 3aBHUCHUMOCTH (DU3MYECKUX BEIHMYMH B BUJIE
NPEJIOKEHHBIX TaOnuil U TpaduKoOB, JeNaTh BBIBOJBI MO pPe3yibTaTaM
UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHUs (PU3NYECKUX BeIMYUH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH M TBEPAOrO TeNa, CHJIA TPEHHS CKOJIBKCHHS,
JaBJICHUE  BO3/yXa, BbITAIKUBAIOLIAs CWJIa, JICHCTBYyIOIIas  Ha
HOTpyXKEHHOE B KHUAKOCTh TENO, KO3(PPHUIMEHT MOJEe3HOro AeHCTBUA
IOPOCTHIX MEXaHU3MOB), CIEAysd NPEJIOKEHHOW WHCTPYKUUU: TIpU
BBITIOJIHEHUH HW3MEPEHUN coOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY HU
BBIYUCIISATH 3HAUEHUE HCKOMOM BEJINYMHBI,

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

yKa3bpIBaTh MPUHIMIBI IEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOUCTB:
BECBl, TEPMOMETp, IWHAMOMETp, COOOIIAIOLINECS COCYyIbl, OapoMmerp,
phIyar, MoABMKHBINA M HEMOBM)KHBIN OJIOK, HAKJIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh MPUHIUIBI JCWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUA (B TOM YHUCIE:
HNOJIIMITHUKY, YCTPOMCTBO BOJOMPOBOAA, THAPABIMYECKHNA Ipecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMET), UCTIONb3Ys 3HAHUS
0 cBOMCTBax (U3UYECKUX SIBICHUN U HEOOXOIUMBbIE (PU3UUECKHE 3aKOHBI
U 3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
NPaKTUYECKOTO HCMOIb30BaHUS (U3NYECKHX 3HAHUM B IOBCEIHEBHOM
KU3HU I oOecrieueHusi 6€30IacHOCTU MpU oOpalieHuy ¢ npudbopaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHS B OKPY’KaIOIIEH Cpe/Ie;

OCYILECTBJIATh OTOOpP MCTOYHUKOB HHPopmauuu B HHTepHeTe B
COOTBETCTBUU C 33IaHHBIM ITOMCKOBBIM 3aIlIPOCOM, Ha OCHOBE MMEIOIINXCS
3HaHUH W TYTEM CpaBHEHUS pPa3IMYHBIX HCTOYHUKOB BBIIEIATH
uHGOpMAIIMIO, KOTOpas SBISIETCS MNPOTHUBOPEUYUBONM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCITOJIb30BaTh MPU BBINIOJHEHUN YyUEOHBIX 3aJlaHUM HAay4HO-TIOMYJISAPHYIO
auTepatypy  (pU3MUEcKOro - CoaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl ceti IHTepHET, BIageTh npuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3/aBaTh COOCTBEHHBIE KpPAaTKHE MUCHMEHHBIE M YCTHBIE COOOILECHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(MOpMAIK (U3NYECKOTO COACPKAHUSA, B TOM
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yyciae MyOJUYHO JeNaTh KpaTKHE COOOLIEHUS O pe3ysbTaTax IMPOEKTOB
WIM Y4YeOHBIX MCCIEAOBAaHUM, HpPU H3TOM TIPaMOTHO HCIIOJIb30BAThH
U3YYEHHbI NOHATUHHBIM anmapaT Kypca (U3MKH, COIpPOBOXKAATh
BBICTYIUUICHUE ITPE3CHTALIUEH;

OpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUM paclpeneniTh
00s13aHHOCTH B TPYIIE€ B COOTBETCTBUU C IOCTaBICHHBIMHU 3a/Jayami,
CIIEIUTh 3a BBINOJHEHUEM IUIaHA JCHCTBUI, aJEKBATHO OILICHUBATH
COOCTBEHHBIM  BKJaJA B  JEATENBHOCTh  TIPYMIbl, BBICTPAaUBAThH
KOMMYHHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIHX.

K xonIty oOyueHus B 8 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCITIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHhIE COCTOSHUS BEIIECTBA, KPUCTAINIMUECKUE U
amop(HBIC Tena, HACHIIIEHHBIM ¥ HEHACHIIIEHHBIM mMap, BIAXHOCTH
BO3/lyXa, TEeMIIeparypa, BHYTPEHHSISI SHEPIUsi, TEIUIOBOM JIBUTaTeb,
AIIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsijl, FIEKTPUUECKOE IO0JIe, MPOBOJIHUKI
U AUDJICKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T0JIE;
pasziuuath SIBJICHUS (TEIJIOBOE pacUIMpPEHUE M CKaTHhe, TeIuionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAaUMBaHKUE, KAWJUISIPHBIE SIBJICHUS, UCIIAPEHHUE,
KOHJIEHCAIMs1, IUIABJIEHWEe, KpHUCTAJUIM3auus (OTBEpJEBaHUE), KHUIICHUE,
TerJionepeaaya (TEeTIONpPOBOHOCTD, KOHBEKIIHS, U3ITy4YEHHUE),
AJIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apAJIOB, AEHCTBHS 3JIEKTPUUYECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBHE MArHUTOB, JECHUCTBUE
MarHMTHOTO TOJIsl HA IPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAS UHIYKIIUS)
N0 ONHCAHUI0 HX XapaKTEePHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHHUE;

pacmo3HaBaTh TPOSBJICHHE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpYXKaloleM MHpe, B TOM 4YHCIe (u3nyeckue SBICHHUS B TPHUPOJE:
MOBEPXHOCTHOE HATSHKEHUE W KaNWULIpHBIE SIBIEHUS B MPHUPOJE,
KpUCTaUIbl B TMpupojae, u3inydeHue CoiHua, 3amMep3aHue BOJIOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHEsI, CHETa, AJIEKTPUUECKUE
SBJICHUS B aTMocdepe, JIEKTPUUECTBO JKHUBBIX OPTraHW3MOB, MarHUTHOE
nosie 3emMiH, Jpeiid TOJIFOCOB, POJIb MAarHUTHOTO TOJISA JUIsl JKU3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MPU 3TOM MEPEBOJIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHUM;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN U (DM3UYECKHUE SBIICHUS, UCIIOIB3YS
bu3ndecKue BeTUYNHBI (TeMIlepaTypa, BHYTPEHHST YHEPTHS, KOJIUIECTBO
TEIJIOThI, yJieJbHAs TEIJIOEMKOCTh BEIECTBA, YyJAENbHAas TeruioTa
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IUIaBJICHUS, yJelbHasg TeIioTa NapooOpa3oBaHUs, ylelbHAas TeIioTa
CropaHusi TOIUIMBA, KO3(PPUIMEHT TOJIE3HOTO JEUCTBUS TEMJIOBON
MalIuHbI, OTHOCUTENIbHAS BJIAXXHOCTb BO3/yXa, AJIEKTPUUECKUU 3aps,
CUja TOKa, DJIEKTPUYECKOE HAMNPSIKCHHWE, COMPOTHBIICHUE MPOBOIHHKA,
yIeIbHOE  CONpPOTHBICHHWE  BemlecTBa, pabota W MOIIHOCTb
ANIEKTPUYECKOTO  TOKAa), MpPH  ONHCAHUM MPaBUIBHO  TPAKTOBATh
(bu3MYEeCKUl CMBICH HCIOJIb3yeMbIX BEIMYUH, 0003HAUEHUS U EIUHUIIBI
bU3NYEeCKUX BEIMYMH, HAXOAWTHh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTHMH BEIWYWHAMH, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUUHH;

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU
CTPOCHHUS BEIIECTBA, MPUHIIMI CYIEPIO3UIIMN TOJeH (Ha Ka4YeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsAaa, 3akoH Oma i yyacTKa LIenH, 3aKOH
Jxoyma—JleHnia, 3aKOH COXpAaHEHWs DOSHEPruM, IIPpU ITOM J1aBaTh
CJIIOBECHYIO (DOPMYJUPOBKY 3aKOHA M 3alHChIBaTh €r0 MaTEMaTUYECKOe
BBIPAKEHHUE;

OOBACHITh (M3MYECKUE TPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE W B
KOHTEKCTE CHUTYaIluid MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABISATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBIACHEHHE U3 1—2 JOTHYECKUX
iaroB ¢ omnopoi Ha 1-2 U3y4YEHHBIX CBOWCTBA (DU3UYECKUX SIBICHUMH,
(bU3MYEeCKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pemarh pacuéTHble 3amadyu B 2-3 JEHCTBUSA, WCHONB3YS 3aKOHBI U
dbopMyIbl, CBS3BIBAIONINE (PU3WYECKUE BEIUYMHBI: HA OCHOBE aHAIIM3a
YCIIOBUSI 3a/lauyd 3alUChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX I pelleHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U (OPMYIIbI,
HEoOXoauMbIe JUIsi €€ pelieHUs, MPOBOJAUTH PACUEThl M CPABHUBATH
MOJIYYCHHOE 3HaUCHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMH JJAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh MPU MOMOIIU
(bU3MYECKUX METOJOB, HCIOJb3Yysl OMUCAHUE HCCIENOBAHUSA, BBIACIATDH
pOBEpPSIEMOE MPEANOJOKEHUEe, OLIEHUBATh MPABWIBHOCTh MOpPsJIKa
IIPOBEICHUSI HCCIICIOBAHUS, JCJIaTh BHIBOIBI,

MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA  WITU
bu3HYeCcKUX CBOMCTB Tel (KanWUIIPHBIC SIBICHUS, 3aBUCUMOCTb J1aBJICHHUSI
BO3J/lyXa OT €ro o0bEMa, TeMIEepaTypbl, CKOPOCTU MPOIlecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYYCHHH OT IIBETa H3IyYarome (MOrIonaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIIEPATyphl KUJIKOCTU U
wiomaan e€ TOBEPXHOCTH, OJICKTPH3aIlMs Tel W B3aUMOJCHCTBUE
JIEKTPUYECKUX  3aps/iOoB, B3aUMOJCHCTBUE TOCTOSHHBIX MarHUTOB,
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BU3YyallM3allMsi MArHUTHBIX TIOJIEW TMOCTOSIHHBIX MAarHUTOB, JI€UCTBUS
MarHMTHOTO MOJIi HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMATHUTA,
CBOMCTBa DJIGKTPOABUTATENII TOCTOSHHOIO TOKa): (opMyJIupoBaTh
MIPOBEPSEMbIC MPEOJIOKEHHS, COOMPATh YCTAHOBKY M3 MPEIJIOKEHHOTO
000pyI0BaHMs, OMMCHIBATH XOJ1 OMBITA U (POPMYIUPOBATH BHIBOIHI;
BBIIIOJIHATh ~ MPSAMbIE  WU3MEPEHHs]  TEMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/yXa, CHUJIBI TOKA, HAIpPSKEHUS C MCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JMATYMKOB (DU3UYECKUX BEIMYMUH, CPAaBHUBATH
PE3yNBTAaThl U3BMEPECHUMN C YIETOM 33JIaHHON aOCOIIOTHOM MOTPEIIHOCTH;
MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PM3MUECKOU BEIIMYUHBI OT
IpYyrol C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBIICHUSI MPOBOJIHUKA OT €ro JJIMHBI, IUIOLIAAU TOMEePEeYyHOro
CEUYCHUS U YACIBHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA,
UIYIIEro 4epe3 TMPOBOAHUK, OT HANpsHKEHUS Ha  MPOBOJHHUKE,
UCCJICJIOBAaHUE TOCIEIOBATEILHOTO U TapajuIeTbHOTO  COSAMHCHHIA
MIPOBOJIHUKOB): IJIJAHUPOBATh HKCCIICIOBAaHUE, COOMpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEAys NPENJIOKEHHOMY IUIaHy, (PUKCUpOBaTh
pe3yNbTaThl TOJYYCHHOW 3aBHCHUMOCTH B BHUIE TaOMUIl W TpapuKOB,
JIeaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIICIOBAHUS;

IPOBOJUTh KOCBEHHbIE HW3MEpPEeHUs] (PU3NYECKHX BEIWYUH (yAeibHas
TEMJIOEMKOCTh  BEIIECTBA, COMPOTUBIEHUE MPOBOJAHMKA, pabdoTa U
MOIITHOCTh JJICKTPUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHUs, COOUpaTh
IKCIIEPUMEHTAJILHYIO0 YCTAHOBKY, CJIENYsl MPEIJIOKCHHON WHCTPYKIIUH, U
BBIYHCIIATHh 3HAYCHNE BEIIMYUHEI;

coOJro/1aTh MpaBuUiia TEXHUKHU 0€30MaCHOCTH MPpHU padboTe ¢ 1ab0paTOPHBIM
000py/TI0BaHUEM;

XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HMX OMUcaHus (B TOM 4YHUCIE:
CHUCTEMa OTOIUICHHS JJOMOB, TMTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETYMK DIIEKTPUUYECKOM HHEPruu, 3JIEKTPOOCBETUTEIIbHbBIE
pUOOpPHI, HarpeBaTEIbHbBIC JIECKTPONPUOOPHI (IPUMEPHI), IIEKTPUUECCKUE
MPEIOXPAHUTEITH, HIEKTPOMATHUT, JICKTPOBUTATENH MOCTOSSHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUNW U HEOOXOIUMBIE
bu3nUecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HM3MEPUTENbHbBIC
npubOpel O CXeMaM M CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JBHUTATEIh BHYTPCHHETO
CrOpaHusi, JJEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbBI DJIECKTPUUCCKUX
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Ieneil ¢ Tmociea0BaTebHBIM U MapaJJICIbHBIM COCTUHEHNEM JJIEMEHTOB,
pasnuyas ycIoBHbIE 0003HAYCHHSI SJIEMEHTOB DJIEKTPUIECKUX TETIEH;
OPUBOIUTH  MPUMEPHl  (HAXOAUTh WHGOpPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWNW B TOBCEAHEBHOM
XKU3HU U1 obecrieueHus: 0€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOIACHUS
HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPYIKAIOIIEH CpeIe;

OCYIIECTBISATh TMOUCK WHGOpMaK  (U3UIECKOTO COACPKAHUSI B
WuTepHeTe, Ha OCHOBE HWMEIOMIMXCS 3HAHUN H TyTEM CpPAaBHCHHS
JOTIOTHUTEHHBIX ~ MCTOYHUKOB  BBIJACIATH  MHGOPMAIHIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MM MOXKET OBITh HEIOCTOBEPHOIA;
UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUH HAYyYHO-TIOMYJISIPHYIO
JUTEPATYpy  (PU3MUECKOTO COJEpkKaHUS, CIPABOYHBIC MaTepUabl,
pecypchl cetn MaTepHEeT, BliageTh NpuéMaMyu KOHCTICKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co31aBaTh COOCTBEHHBIC NMHUCHMEHHBIE M KpaTKHE YCTHBIE COOOIICHHUS,
0000mass uHpOpMaIMI0O W3 HECKOJIbKHUX HWCTOYHUKOB (PU3MYECKOTO
colepXkaHus, B TOM 4YHCIE MyOJUYHO TPEACTABIATh PE3yJIbTAThI
MPOCKTHOM WJIM HCCIICIOBATEIBCKON JESITEIHOCTH, MPU dTOM T'PaMOTHO
WCIIOJB30BaTh M3YYCHHBIM IMOHATHUHHBIN ammapar Kypca (U3HKH,
COTIPOBOXKIATH BBICTYIIJICHHUE MPE3CHTAIINCH;

IpPU  BBHITIOJHEHWN YYEOHBIX TPOEKTOB W HWCCICAOBAHUN (DU3UIECKUX
MPOIIECCOB paclpenessiTh OOS3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTABJICHHBIMH 33/1a4aMH, CJICANTH 32 BHITIOJHEHUEM IUIaHA ACHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHMBATh COOCTBEHHBIN BKJIad B
JESITEIIbHOCTH TPYIIIIBI, BRICTPaNBaTh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE,
MIPOSIBJISISI TOTOBHOCTH pa3peniaTh KOH(IUKTHI.

K xonIty o0yueHus B 9 kjacce npeaMeTHbIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

UCIOJb30BaTh IOHATHS: CHCTEMa OTcuéra, MaTepualbHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXAHUYECKOTO IBMXKEHMS, Aepopmarus
(ympyrasi, INjacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEperpy3ku, LHEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO,
LEHTP TSKECTH TBEPAOIO TEJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTpPbI UCITyCKaHUs U MOTJOLIEHUs, anb(a, OeTa- U ramMmma-u3IydeHus,
U30TOIIBL, SIAEPHAS SJHEPrETHKA;
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pasnuyath SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MHPSMOJIMHEWHOE [BHKEHUE, CBOOOJIHOE
naJicHUE Tel, PABHOMEPHOE JIBUKEHHUE 10 OKPYKHOCTH, B3aUMOJEHUCTBUE
T€J, PEAKTUBHOE JIBIDKCHHE, KOJIEOATEIhHOE ABMKEHHE (3aTyXaromniue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKECHHE
3BYyKa, MPSMOJIMHEHHOE PpacCIpOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MI0JIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JIOKEHHE OEJI0ro CBETa B
CIEKTp M CJOKEHHE CIEKTPaJbHBIX I[BETOB, JHUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOrO CIIEKTpa
U3TyYEHUS) IO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacro3HaBaThb IPOSIBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUH B
OKpy)XaromeMm Mupe (B TOM uyucie (U3NYeCKUe SIBICHHUS B MPUPOIE:
IPUIUBBI U OTIUBBI, BUKEHUE Tu1aHeT COTHEUYHON CUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB JKMUBOTHBIMH,
3eMJIETPSICEHHUE, CEUCMUYECKUE BOJIHBIL, I[yHaMH, 3XO0, IBeTa TeJ,
ONTUYECKUE SIBIECHUSI B NPUPOAE, OMOJOTMYECKOE IEHCTBHE BHUIUMOTIO,
yIbTPapUOIECTOBOTO M PEHTIEHOBCKOTO H3JIY4YEHHH, €CTeCTBEHHBIH
pasvoOaKTUBHBIN (POH, KOCMHYECKHE Jy4YHd, PaJHOaKTHBHOE H3Iy4YCHHE
NPUPOJHBIX MHHEPAJIOB, ICHCTBUE pPAJMOAKTUBHBIX W3IIyUYeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NMPHU3HAKU) (PU3UUYECKUX
SIBIICHUM;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3NYECKUE SBIICHHUS, UCIIONIb3YS
(¢u3znueckue BEIWYMHBI (CpEeOHSAss M MIHOBEHHas CKOPOCTh Tena IpHU
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, MEpEeMElIeHUE, IMyTh, YIJOBas
CKOpPOCTb, CHJIa TPEHUs, CHJIAa YOPYIOCTH, CHJIa TSHKECTH, YCKOPEHUE
CBOOOJHOTO TMaJeHUs, BEC Teja, HUMIYJIbC TejJa, HMITYJIbC CHIIBI,
MexaHudeckas paboTa M MOUIIHOCTb, MNOTEHIMAIbHAS SHEPrus Tena,
MOJHITOrO0 HaJl TMOBEPXHOCTHIO 3€MIJIM, MOTEHIMAIbHAS SHEPTUs CHKATON
OPYXXUHBI, KHUHETUYECKash DSHEprus, IIOJHAs MEXaHUYeCKas DHHeprus,
NEPUOJ U YacTOTa KojeOaHuH, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEbl), IPU OMUCAHUU
MPAaBUJIBHO TPAKTOBAaTh (DM3MUECKUN CMBICT HCIOJIB3YEMBIX BEIWYUH,
0003HaUeHUA W €AUHMIBI (PU3MUYECKUX BEJIWYUH, HAXOAUTH (DOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3UYECKYIO0 BEITUYHMHY C JPYTMMH BEIUYHMHAMM,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U TPOIECCHI,
UCIIOJIb3YSl 3aKOH COXPAaHEHUs DHEPIMM, 3aKOH BCEMHUPHOIO TATOTEHMUS,
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OPUHLMI CYNEpPHO3ULUN CWJI, NPUHLUUI OTHOCUTENbHOCTH [anunes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMIIYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAA0BOI0 U MacCOBOIO YHUCEI
OpU SACPHBIX PEAKIHSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBACHATh (PU3HYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTUYECKUX
[IaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3adadd (omupamomuecs Ha cucrtemy u3z  2-3
YPaBHEHHUI), UCTIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJMYMHBI: HA OCHOBE aHalIM3a YCIIOBUS 33Jaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATH HENOCTAIOIINE WM M30BITOUYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIbl, HEOOXOAUMBIE NIl PELIEHMS], IPOBOAUTH PACUETHI U
OLICHUBATh PEAJIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUS (PU3NYECKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBbl, KOTOpPblE MOXKHO PpELIUTh MpPU MOMOIIH
(Gu3NYECKUX METO/IOB, HCIOJb3Yysl OMUCAHHE HCCIENOBAaHUS, BBIICIATDH
IPOBEPSIEMOE  NPEIIOJIOKEHUE, OLEHUBATh IPABUWJIBHOCTh IOPSJIKA
IOPOBEJCHUS  MCCIICJOBAHUS, [JeNaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3MYECKUX SBICHUNA WU
¢uznyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUsI DSHEPruM, 3aBUCUMOCTb IEpHoAa KOJEOAHUW MPYKUHHOIO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IBI MaJIBIX KOJICOaHUH, IPSIMOJIMHEHHOE PACIPOCTPAaHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB H300pa’KEHUS B
TUIOCKOM 3€pKalie M CBOWCTB HW300pa)KeHHs TMpenMera B coOMparomiei
JWH3€, HAOJIIOJEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITEJIbHO  coOMpaTh yCTaHOBKY U3 HW30BITOYHOTO Habopa
o0Opy/lOBaHUsA, OINUCHIBATH XOJ  ONBITa M  €ro  pe3yibTarhl,
(GbopMyIUpOBaTh BHIBOBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, onpeaenss
CpeHEee 3HAaYeHHE U3MEpsieMOM BeIUYMHBI ((POKYCHOE pacCTOSIHUE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM NPAMBIX HM3MEPEHUM (3aBUCUMOCTH IMYTH OT BPEMEHHU
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IpyU PaBHOYCKOPEHHOM JIBJKEHMM O€3 HauyajJbHOM CKOpOCTH, Mepuoia
KOJIeOaHHI MaTeMaTHYeCKOro MasTHUKa OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJIeHUs W YIJia MPeJoOMIIeHHs] OT yria
NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOUpAaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJdbTaThl IMOJTYYCHHOW  3aBUCHUMOCTH
bu3nYecKX BEJIWYMH B BUJE TaOIUIl U rpaduKoB, JeiaTh BBIBOJBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BENWYMH (CpEemHsIs
CKOPOCTh M YCKOpEHHE Tejla TMpH pPaBHOYCKOPEHHOM JBHXKEHUH,
YCKOpEHHE CBOOOIHOTO MaJeHus, KECTKOCTh MPYKUHBI, KOIPPUIIUECHT
TPEHUS! CKOJBXKEHUS, MEXaHWdeckas padoTa M MOIIHOCThb, YacTOTa M
nepuoJl KojeOaHWil MaTeMaTH4yecKoro U MPYKUHHOTO MAasSTHHUKOB,
omnTHYECKass Cuja coOuparomieil JHH3bI, PaTUOAKTUBHBIN  (HOH):
IUTAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY U
BBITNIOJIHATh U3MEPEHUSI, CIENys MPEI0KEHHON WHCTPYKIUHU, BBIYUCIATH
3HAUYE€HHME BEJIMYMHBI U aHATTU3UPOBATH MOIYYEHHBIE PE3YyJIbTaThl C YYETOM
3aJIaHHOW MOTPEITHOCTH U3MEPEHUM;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

paznuyaTh OCHOBHbIE NPU3HAKM M3YYEHHBIX (PU3NYECKUX MOJENeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUEYHBIA HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeIb ATOMHOTO /1A,

XapaKTEepPU30BaTh MPHUHIIUIBI  JEHCTBUS W3YyYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HAa MX ONucaHud (B TOM 4YHUCIE:
CIUJOMETp, JaTYUKU TOJIOKEHHS, PACCTOSIHUSI U YCKOPEHHUsS, pPAaKeTa,
9XOJIOT, OYKH, MepHuckor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO03UMETp, Kamepa Bumbcona), ucnoib3ys 3HaHHS O
CBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoAuMble (Pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUECKHUX IPOIECCOB
Ipy pEelIeHUN Y4eOHO-TIPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHUS N300pAKEHUI B INIOCKOM 3€pKaJie U COOMpAroIeH JIMH3E;
OPUBOAUTH  MPUMEPHl  (HAXOIWTh  HMH(OpMALUMIO O  NIpPUMEpPax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNW B MOBCETHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpAIlEHUH C MpudopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COOJIOACHUS
HOPM SKOJIOTUYECKOTO MTOBEJECHUS B OKPY’KaIOIIEH cpeie;
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OCYIIECTBJIATh TOUCK HHpoOpManuu (U3NYECKOTO COJCpKaHUSA B
HutepHere, caMOCTOATENHHO (OPMYIIHPYsI MOMCKOBBIM 3arpoc, HAXOIUTh
IYTH OINpPEENICHUS TOCTOBEPHOCTH MOJIYYEHHON MH(pOpMAIMK HA OCHOBE
UMEIOIINXCS 3HAHUH U JONOJHUTEIBHBIX UCTOYHUKOB;

UCTIOJIB30BaTh MPH BBITIOJHEHUN YYEOHBIX 3aJlaHU HAYyYHO-TIOMYJISIPHYIO
auTeparypy  (pU3MUEcKOoro - CcoaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTEpHET, BiafeTh MpuéMaMu KOHCIEKTUPOBAHMS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIE COOOIICHUS Ha OCHOBE
WHPOpPMAIIMM U3 HECKOJBKUX HMCTOYHUKOB (U3NYECKOTO COJCPIKAHHMS,
nyOJIMYHO MPEACTABIATH PE3YJIbTaThl IPOEKTHOM MITM MCCIIEI0BATEIbCKOM
NESTebHOCTH, MPU ATOM TIPaMOTHO  HCIIOJIb30BaTh  WM3YUEHHBIH
NOHATUMHBIN amnmapar u3y4aemoro pasjena (U3UKH U COIMpPOBOXKAATH
BBICTYIUICHHE TMPE3CHTAlME C Y4E€TOM OCOOCHHOCTEH ayJUTOPHU
CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcsl

Paznen 1. ®usuka u €€ posib B MO3HAHUU OKPYKAKOIIEr0 MUpa

1.1 ®uzKKa - HayKa O IPUPOJIE 2 Bubmorexa IOK
' K pupol https://m.eds00.ru/7f416194
but6mmoreka [IOK
- e pe ? 1 https://m.edso0.ru/7f416194
N but6mmoreka [IOK
1.3 EcrecTBeHHOHAYUYHBIN METO/I TO3HAHUS 2 1 e /m edso0 /71416194
Hroro no pazueny 6

Pa3nen 2. [lepBoHayaibHbIe CBeeHHS 0 CTPOCHUH BelleCTBA

2.1 CtpoeHue BelEeCTBA 1 bubmmorexa [OK
' p H https://m.eds00.ru/7f416194
59 JIBr>KeHUE 1 B3aUMOJIEVICTBHE YAaCTHI] 5 1 bu6nuoreka [JOK
' BEIIECTBA https://m.edso00.ru/7f416194
but6mmoreka [IOK
2.3 ArperaTHbIe COCTOSIHUSI BEIIECTBa 2 https://m.edsoo.ru/ 7416194
Hroro no pazueny 5
Pa3nen 3. /IBu:keHre U B3auMo/1eiicTBUE TeJl
but6mmoreka [IOK
3. MexaHmeckoe ABIKCHHE 3 https://m.eds00.ru/7f416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Bbubmunoreka LIOK
3.2 Mkepuus, Macea, MI10THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bunpt cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B
41 JaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmoreka [JOK
' TeJaMU, JXUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
Bbubmunoreka LIOK
4.2 Jlasenne KuaKoCTH S https://m.edso0.ru/7f416194
Bbubmunoreka LIOK
4.3 Atmocheproe rasnenue 6 https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTU U T'a3a Ha IOTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasznea S. Pabora u MOIIHOCTB. JHepPrus
bubmunoreka LIOK
51 PaboTa u mommocT® 3 1 https://m.edso0.ru/7f416194
bubmunoreka LIOK
52 Tpocteie Mexaru3Mb! > 1 https://m.edsoo.ru/7f416194
but6mmoreka [IOK
53 Mexaneckas SHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro no pazueny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMpOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubmoreka [IOK
11 (CTpoenne u CBOHCTBA BeIICCTB ! https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
12 Tertosbie npouecch! 21 L ° https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nes 2. DinekTpuyecKue M MATHUTHBIC SIBJICHHSA
DIIEKTpUYECKUE 3apsabl. 3apsyKEHHBIE T bubmmoreka [JOK
2.1 . 7 1
1 X B3aUMOJEHUCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [{OK
2.2 [ToCTOSITHHBIN STIEKTPUIECKUNA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
23 Martiriibie ABIeHHS 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
24 UICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 3 145
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne n/m P Konrpoabusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
11 MexaHn4yeckoe ABUKEHUE U CIIOCOOBI €T 10 1 bubmoreka [{OK
' OIMCAHUs https://m.edso0o.ru/7f41a4a6
. bubmoreka [IOK
12 B3anmozercTane Ten 20 ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3 10 3
AKOHDL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJIHBI
bubmunoreka LIOK
2.1 Mexanmeciue koneoanms ! 3 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
2.2 M .3 8 1 3
CXAHMICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJi€ H 3JIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMAarHuTHOE MOJE U bubnmoreka [JOK
3.1 6 2
3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
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Pa3zgen 4. CBeToBbI€ ABJICHUSA

4.1 3aKOHBI PacIpoOCTpaHEHUS CBETA 6 2 bubmorexa [IOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
4.2 JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bubmunoreka LIOK
4.3 Paznoxenue 6enoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazneny 15
Pa3gen 5. KBanToBble iBJIeHUSA
bubmunoreka LIOK
51 Hcnyckanue u MorJIoneHue CBeTa aTOMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
52 CTpoeiie aToMHOro A1pa 0 1 https://m.edso00.ru/7f41a4a6
but6mmoreka [IOK
>3 FlaepHbie peaxii ! 1 https://m.edso00.ru/7f41a4a6
Hroro no pazueny 17
Pa3nes 6. [loBTOpuTEIbHO-0000 1AM MOAYJIb
6.1 [ToBTOpEeHHE M 0000IIIEHNE CONEePKAHUS 9 9 bubnuoteka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHMUE

7 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontponbnbsie  IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypchl
1 ®du3uka — HayKa O PUPOJIE. 1
SIBiieHus puUpoIbI
2 dusndeckue SIBICHUS 1
3 dusnueckre BEIMYUHBI U UX 1
U3MEpEeHue
Ypoxk-uccienoanue "M3mepenue
4 TEeMIIEepaTyphl MPY MOMOIIH 1 1
AKHUJKOCTHOTO TEPMOMETPA U AaTUMKa
TeMreparypbl"
MeTo1pI Hay4YHOTO MO3HAHMUSL.
5 Onucanue pu3nYecKux sSBICHUN C 1 bubmorexa [JOK
N https://m.edsoo.ru/ff09f72a
MTOMOUIBIO MOJIENeH
VYpok-uccnenosanue "[Iposepka
6 TUIOTE3bI: JATbHOCTD MOJIETA IIApHKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
OoJpIIie, YeM OoJIbIie BBICOTA ITycKa"
Crpoenue BemiecTBa. ONBITHI,
7 JIOKA3bIBAOIIME TUCKPETHOE 1 bubmorexa [JOK
P https://m.edsoo.ru/ff09fe0a
CTpOEHHE BEIECTBA
8 JIBM>KEHUE YacTHIl BEIIECTBA 1 bubnnorexa [IOK
https://m.edsoo.ru/ff0a013e
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VYpok-uccnenoanue «OMNbITHI 11O

9 HaOJIOJICHUIO TETIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oc00OEHHOCTH arperaTHbIX COCTOSTHUHN
Bobl. O000I1IEHHE 110 pa3aAeTy bubnmoreka [JOK
11
«IIepBoHauanbHbBIEC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUH BEIIIECTBAY
MexaHudeckoe OBMIKECHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE bubmorexa LHOK
P P P https://m.edsoo.ru/ff0a05c6
IBIDKEHHUE
bubmunoreka LIOK
13 Ckopocth. EnuHuIs ckopoctu
p a H p https://m.edsoo.ru/ff0a079c
14 Pacuer iyt 1 BpeMeHU OBMKECHUA bubmmorexa [OK
It p A https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa Bu6muotexa [JOK
WHEPTHOCTH TEI https://m.edsoo.ru/ff0a0c10
IInotHOCTH BeliecTBa. PacueT Macchl bubnuoteka [JOK
16
# 00beMa Tella IO €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHnast pabota «Ornpezenenne
IJIOTHOCTH TBEPIOTO TEJay»
Pemenue 3amgad mo teme "[1oTHOCTH bubmuoreka [IOK
18
BenrecTna" https://m.edsoo.ru/ff0al23c
Cuna xak XapakTepUCTHKA
19 B3auMoaercTeug ten. Cua

ynpyroctd. 3akoH ['yka
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Jlaboparopnas pabota «3yueHue
3aBUCHMOCTH PACTSHKCHHS

20
(medopmanum) Mpy>KUHBI OT
MPUIIOKEHHON CHJIBI»

21 [[“IBnenue Tsrorenus. Cuia TSKECTH
CBs3b MEXKY CUIION TSKECTH U

22 Maccoli Tena. Bec Tena. Pemenue bubmorexa HOK

T ) | https://m.edsoo.ru/ff0al778
3aja4 1o teme "Cujia TsSHKeCcTH
Cuta TsKeCTH Ha APYTrHUX IJIaHeTax. bubmmoreka [JOK

23
Du3nYeCKre XapaKTePUCTUKH TIAHET https://m.edsoo.ru/ff0a1502

bub6munoreka LIOK

24 Hsmepenue cuit. JluHamomer

P A P https://m.edsoo.ru/ff0al8cc
Bbubmunoreka LIOK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
CroxxeHue OByX CUJI, HalIpaBJICHHBIX
26 10 OJTHOM IT 51?\14):)171 ’ bubmorexa [IOK
a N p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYOIIIAS CHIT

97 Pemenue 3amad mo Teme
"PaBHoaeiicTByromas cui"

28 Cuia TpeHus u e€ Bubl. TpeHue B bu6nuoreka [IOK
IIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast padota «13yuenue
3aBUCHMOCTH CHUJIBI TPEHUS

29 CKOJIB)KEHHS OT CHJIBI JABJICHHUSI U bubmorexa HOK

g https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIINXCS
IMOBEPXHOCTEW
30 Pemenue 3amau Ha onpenencHue

PaBHOJICMCTBYIONICH CUIIBI
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https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a1cc8

Pemenue 3agau no remam: «Bec
tenay, «I'padudeckoe n3oOpakeHue

bub6munoreka LIOK

31
cuny, «Cuibly, «PaBHOAEHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHIT»

KonrponbHas pabora no remam:
«MexaHu4uecKoe IBIKEHHE», «Macca,

32 IUIOTHOCTEY, «Bec Tenay, 1
«I"paduueckoe n300paKeHUE CHITY,

«Cuner»

33 Hasnenue. CriocoObl yMEHBITICHUS U bubnuoteka [JOK
YBEIIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb

34 aBJIeHUs ra3a oT 00bEMa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0a2376
TEMIIEPATYPBI
Ilepenaua maBieHust TBEPALIMU

35 TeJIpaMI/I SKUJKOCTSIMU U Ir)alzzalMI/I bubmmorexa [OK

2 HA ' https://m.edsoo.ru/ff0a25b0
3akon ITackans

36 JlaBieHue B )KHAKOCTH U rase, Bbubmunoreka LIOK
BBEI3BAHHOE JICHCTBUEM CHJIEI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3angaud mo reme «/laBnenue B bubmuoreka [{OK
JKUIKOCTH U rase. 3axoH ITackamnsa» https://m.edsoo.ru/ff0a2826

bu6mmoreka [IOK

38 CooOmaroruecs coCyabl

HHarom e https://m.edsoo.ru/ff0a2970

39 I'mapasnuueckuii mpecc bubnnorexa [IOK

AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBoi

SKUJKOCTHBIN HAacOC
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

41 ATtmochepa 3eMiIH U IPUYHHBL € Bu6muotexa [JOK
CYIIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bozmyxa. AtmocdepHoe bu6nuoreka [JOK
JaBJIcHUE https://m.edsoo.ru/ff0a2b5a
43 W3mepenue atMochepHOro JaBieHHUS. bubnmoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 aBJICHMSI OT BBICOTHI HaJl YPOBHEM bubmmorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoun. AtmochepHoe bu6nuoreka [IOK
JABJICHUE HA PA3IMYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme "
AtMocdepHoe naBienne"
JlelicTBue ®UIKOCTH U ra3a Ha
47 MOTPYKEHHOE B HUX TEJO bubmmorexa LIOK
Py ' https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
Jlaboparopuas pabota «Onpenenenue
48 BBITAJIKUBAIOIICH CHIIBL, bubmunoreka LIOK
JEUCTBYIOILIEH Ha TEJO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJAKOCTb)»
Jlaboparopnas paboTa 1mo Teme
49 «/ccnenoBanue 3aBUCHMOCTH Beca Bbubmunoreka LIOK
TeNa B BOJE OT 00bEMa MOTpyKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TEa»
bubmunoreka LIOK
IT
S0 flaBanme Tel https://m.edsoo.ru/ff0a3a96
51 Jlaboparopnas pabota

"KoHcTpynpoBaHue apeoMeTpa Win

42



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
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KOHCTPYUPOBAHUE JIOAKU U
omnpezaeneHue e€ rpy30noabEMHOCTH"

Pemenue 3ampau no remam: «IlnaBanue
cynoB. BoznyxomaBaHuey,

but6mmoreka [IOK

52 «/laBneHue TBEPABIX TEN, KUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
KontponbHas padoTa mo teme
53 «/laBneHue TBEPABIX TE, KUIKOCTEU
Y Ta30B»
but6mmoreka [IOK
>4 Mexareckas pabora https://m.edsoo.ru/ff0a3f82
but6mmoreka [IOK
o MomHoCTs. EAUHHIEL MompOCTA https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér
56 MOIITHOCTH, pa3BUBaEMOil Ipu 1
noabEMe 1o JgecTHuue"
57 [IpocTeie MexaHu3Mmbl. Poryar.
PaBHOBecue cui Ha peruare
Perdaru B TexHuke, OBITY U IPUPO/IE.
Jlaboparopnas pabota bubnmoreka [JOK
58 . 0.5
«MccnenoBanue yciioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIyara»
Pemenue 3agad mo reme «Y clIoBUs bubmuoreka [IOK
59
paBHOBECHS phIYyara» https://m.edsoo.ru/ff0a48a6
KoaddutmenT moneznoro aeiicTBust
60 Mexanu3Mma. Jlaboparopnas pabora 05

«M3mepenne KI1/I HaknoHHOM
IIJIOCKOCTU»
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https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Pemtenne 3agau mo teme "Pabora,
mortHocTh, KITI"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas dHeprusi.
Kunernueckas ¥ noTeHIMalIbHAs
JHEPIus

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpPaHECHHSI MEXaHUYECKON
SHEPTUHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpUMEHT MO TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHIIUATILHONW SHEPTUH NPU
CKaThIBaHUH TeJa 110 HAKIOHHOM
MJI0CKOCTH"

65

KontponbHas padoTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

66

PesepBHbIit ypok. Pabora ¢ TekcTamu
o Teme "MexaHnueckoe ABuxkeHue"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubIil ypok. Pabora ¢ Tekcramu
no Teme "JlaBnenue TBEPABIX TEN,
JKUIKOCTEN U razos"

but6mmoreka [IOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHbIil ypok. Pabora ¢ Tekcramu
o teMe "Padorta. MOMIHOCTE.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThI
pecypcebl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUHU U X ONBITHBIC 1 bubmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJT 1
3 Mopenu TBEPIOTO, KUJIKOTO U 1 Bbubmunoreka LIOK
ra3000pa3HOro COCTOSHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHE CBOWCTB TBEPOTO,
4 KHUJIKOTO U Ta3000pa3HOTO COCTOSTHUI 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJICKYJISIPHO-KUHETHYECKON TeOpHH
5) Kpucrannuueckue u amopgHbie Tena 1 bubnmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe U KallUJUISIPHOCTb. 1 bu6nuoreka [IOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacliMpeHne U CKaTue 1 bubmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS 1
YaCTHII
9 Bayrpennss sueprusi. CriocoObl 1 bubmmoreka [JOK

M3MEHEHHUS BHYTPEHHEH SHEPIUH

https://m.edsoo.ru/ff0a5c60
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubmunoreka LIOK

10 Brget renonepenan https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IlpakTuueckoe

1 HCIMOJIb30BAHUE TEIJIOBBIX CBOMCTB bubmuoreka [IOK
BEIIIECTB U MaTEPHUAIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus "

12 KomnuectBo TemnoTel. Y nenbHas bubmunoreka LIOK
TEIIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIJIOBOTO OanaHca. bu6nuoreka [IOK
TennooOMeH U TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlabopartopnas pabota
"UccnenoBanue sBICHUS bubnuotexa [JOK

14
TEII000MeHa NPY CMEUITMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer xonmvecTBa TEIOTHI,

15 HEOOXOMMOTO JJII HarpeBaHUs Teja
Y BBIICIISIEMOTO MM TPU OXJIAKICHUHU

16 JlaGopatopnas pabora "Onpeznenenue Bu6muotexa [JOK
yAEIbHON TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus ToIMBa. Y IeibHas TEraoTa bu6nuoreka [IOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpECBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmmorexa LOK

https://m.edsoo.ru/ff0a71d2

TEITOTA TUTABJICHUS

19 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
YAEIbHOW TEIUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ffOa72fe

20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bu6nuorexa [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c
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https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
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21

Kunenue. yI[eJIBHaH TEIJI0Ta
napooOpa3oBaHMsI ¥ KOHICHCAIINH.
3aBHCHUMOCTB TEMITEPATYPBI KATICHHSI
oT aTMOC(hEepHOTO JaBICHUS

bub6munoreka LIOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota "Onpenencuare
OTHOCUTEIBbHOW BJIAXKHOCTH BO31yxa"

bubmunoreka LIOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3ama4d Ha OMpCACIICHUC
BJIAJKHOCTH BO3JyXa

24

[TpuHIUTIBL pabOTHI TETIIIOBBIX
neurateneii. [TapoBast TypOuHa.
JIBUraTens BHYTPEHHETO CTOPaHUs

25

KIIJI TenmoBoro aBurares.
TemoBble ABUTaTEIN U 3aIIUTA
OKpY>Karole cpebl

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHMS U NIPEBPALLECHUS
OHCPIHUH B TCIJIOBLIX IMPOILICCCAX

27

[ToaroroBka K KOHTPOJIBHOU paboTe
o TeMme ""TenaoBhIe ABICHUS.
N3MeHeHune arperaTHbIX COCTOSHUI
BenrecTna"

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

28

KontponbHas padoTa mo teme
"TeruioBble aBiIeHUA. I3MeHEHUE
arperaTHbIX COCTOSIHMI BeriecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

Onektpusanus Ten. [IBa pona
AIEKTPUUECKUX 3aPsI0B
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https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

VYpok-uccnenoBanue "IaeKTpU3aLusl

30 TeN MHIYKIMEH U TIpU
CONPUKOCHOBEHUHU"
31 B3anmoneicTBue 3apsyKeHHBIX TEIL. bu6nuoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE MOJIE.
32 HanpsikeHHOCTD 3JIEKTPUYECKOTO bu6nuoreka [JOK
nosist. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEH
Hocurenu snekTpudeckux 3apsaoB.
33 DnemMeHTapHbIH 3apsa. CTpoeHue
aToMa
34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH bubmunoreka LIOK
COXPaHEHUS NEKTPUIYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bu6nuoreka [IOK
CBOMCTB JJIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €0
36 cymiecTBoBaHus. MicTouHUKHM bubmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JIeficTBUS STIEKTPUIECKOTO TOKA bubmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienoanue "JleiictBue
38 AIIEKTPUIECKOTO TIOJISI Ha TPOBOIHUKHU
U TADTIEKTPUKA"
DNEeKTpUYECKHU TOK B METAJIJIaX, bubmmoreka [JOK
39
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838
40 DneKkTpruyecKkas 1ernb U €€ COCTaBHbIE

qacTHu
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Cuna toka. JlabopaTopHas pabora

41 "N3mepeHue U peryiupoBaHue CUJIbI 0.5 bubmmorexa LIOK
" P PEryIp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIEKTPUUECKOE HAMIPSKCHHE.

42 Bonbsr™merp. JIaboparopras pabota 05 bubmmoreka [JOK
"M3MepeHHe U perynpoBaHue ' https://m.edsoo.ru/ff0ade14
HanpspKeHus"

43 CornpoTuBiieHrE TPOBOJHUKA. bu6nuoreka [IOK
VY ienpHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTH

44 BJIEKTPUYECKOTO CONPOTUBIICHUS 1 bu6nuoreka [IOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIIAIA https://m.edsoo.ru/ff0aa738
MIONEPEYHOI0 CEUYEHUs U MaTepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa LIOK

P ' ALy https://m.edsoo.ru/ff0aad4a
enu
Jlaboparopnas pabota
"HccnenqoBaHre 3aBUCUMOCTU CYIIEI

46 TOKa, U €ro uepe3 pe3ucTop, oT 1 bubmmorexa LIOK
> AT pe3p P> https://m.edsoo.ru/ff0aa04e

COIMPOTUBIICHUS PE3UCTOPA U
HanpsbKeHUs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopnast padota "IIpoBepka

48 MpaBuJIa CIOKEHHS HAINPSKEHUHN TTPU 1 bu6nuoreka [IOK

MOCJIeI0BATEIbHOM COCIMHEHHUH JIBYX
pe3uctopos”

https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0a9e14
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Jlaboparopnas padota "IIpoBepka
MpaBuiia ISk CHJIbI TOKA MTPH

bub6munoreka LIOK

49
mapajuieIbHOM COEUHEHUH https://m.edsoo.ru/ffOaadle
pe3uctopon”
Pemenue 3agau Ha npuMeHeHUE
50 3akoHa OMa 1S pa3auyHOro bubmorexa [JOK
P https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bu6nuoreka [IOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHas pabora "Onpenencaue
52 a60TpLI u II:/IOH_[PII)OCTI/I 3neKTqueCI<oro bubmmorexa LOK
P | P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPpUYECKHE IeTH U MTOTPEOUTENN
53 DJIEKTPUYECKOM SHEPTUH B OBIT bubmorexa [IOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka Kk KOHTPOJIBHOU paboTe
110 TeMe "DIJIEKTPUUECKHUE 3apsi/Ibl.
54 3apspKeHHBIE Tela U UX bubmorexa [IOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMoiecTBUs. [locTOSTHHBIN
AJIEKTPUYECKUM TOK"
KonrponsHas pabora o Teme
"JIEKTPUUCCKHEC 3apSIbI.
55 3a SDKGII){HBIG Tena I/IpI/IX 1 bubmorexa [IOK
P . . https://m.edsoo.ru/ff0abea8
B3auMoieicTBUs. [locTOSTHHBIN
AJIEKTPUYECKUM TOK"
5 6 HOCTOHHHBIG Mar"HuThbl, UX

B3aUMOJICHICTBHE
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S7

VYpok-uccnenosanue "M3yuenne
MOJIEH ITOCTOSHHBIX MAarHUTOB"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0ac3d0

58

MarauTtHoe nojie. MarauuTHOE 1oJie
3eMiId U €r0 3HaUYEHHME JUTA KU3HH Ha
3emiie

but6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OnbIT OpcTeaa. MaroutHoe mose
AIEKTPUIECKOTO TOKa MarauTHoe
T0JI€ KaTYIIKH C TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff0acld?

60

[IprMeHeHue MeKTPOMarHuToB B
TexHuke. JJaboparopnas pabora
"U3y4yeHue neicTBUS MarHUTHOTO
I10JI HA IIPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEh TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANEKTPOABUTaTENICH B TEXHUUECKUX
YCTPOMCTBAaX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpynpoBaHue 1 U3y4eHHe
paboThI ekTpoaBUraTess"”

but6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel Papazes. 3aKoH
AJICKTPOMArHUTHOW WHYKIIUH.
[IpaBuno Jlenna

63

Onextporerepartop. CriocoObl
MOJIYYEHUS JIEKTPUUECKOW SHEPTUH.
DJIEKTPOCTaHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX
SHEPTUU

51



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroroBka K KOHTPOJILHOU paboTe

64 Mo TemMe "DIIeKTpUIECKUE 1 1
MAarHUTHBIE SIBJICHUS"
KonrponsHast pabora o Teme
65 "DJIeKTpUUECKUE U MarHUTHbBIE 1 bubmorexa OK
P " https://m.edsoo.ru/ff0ach14
SIBIICHUS
PesepBubIil ypok. Pabora ¢ Tekcramu bu6nuoreka [JOK
66 1
o Teme "TernsoBsie sBiIeHUS" https://m.edsoo.ru/ffOacc5e
PesepBubIit ypok. Pabora ¢ Tekcramu
67 o TeMe "[locTosHHBII 1 bubmmorexa LIOK
. https://m.edsoo.ru/ff0acdc6
ANEKTPUYECKUI TOK
68 PesepBHblil ypok. Pabora ¢ Tekctamu 1
1o TeMme "MarHuTHbIe sIBJICHUS "
BIIEE KOJIMYECTBO YACOB I1
OB © CTBO HACOBIIO 68 4 145

[NPOT'PAMME
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9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka KonTpoabubie IIpakTuueckue p
n/n Bcero u3yuyeHusi oOpa3oBaTeiibHbIE
padoThI padoTsI
pecypcsbl

1 MexaHndeckoe OBMKEHUE. 1
MarepuanbHasg TOUKa
Cucrema orcuera. OTHOCUTEIHLHOCTh Bbu6nmuoreka [JOK

2 1
MEXaHNYECKOTr'0 JABUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IIPSIMOJIMHEWHOE bubnumoreka [IOK

3 1
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBnomepHoe npsiMOMHEITHOE

4 nekeHue. CpeHsst © MTHOBEHHAS 1
CKOPOCTb
[IpssMonHENHOE paBHOYCKOPEHHOE bubmmoreka [JOK

5) 1
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh NPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO BM)KECHUSI. 1
I'padux ckopoct
Jlaboparophnast paborta "Onpenenenue

7 YCKOpEHHUsI Tea npu 1 1 bubanorexa [HOK
PaBHOYCKOPEHHOM JIBH>)KEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TJI0CKOCTH"

8 CBoOonmHoe nagenne tei. OIbITH 1
lanunes
PaBHOMeEpHOE ABMXKEHUE TTIO bubmmoreka [JOK

9 1
okpyxxHocTu. [lepuon u yactora https://m.edsoo.ru/ff0ael76
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oOparienus. JIuneiinas u yriosas

CKOpPOCTH
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE
1 [IepBe1it 3akoH HeroToHa. BekTop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroToHa. bubmmoreka [IOK
PaBHopelicTByrOmas cuiia https://m.edsoo.ru/ff0ae72a
13 Tpetwuii 3akon HproTona. bubanorexka [HOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npUMEHEHUE Bbu6nuoreka [JOK
3aKoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocts. ko I'yka ngg;;;?:gszgr(a/ifmaecaz
16 Pemenue 3amau no reme «Cuita
YIPYTOCTH»
17 JlaGopatopHnas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU HPYKUHBD» https://m.edsoo.ru/ff0aee28
bubanorexa [HOK
18 Cuna Tpeiis https://m.edsog ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubmuorexa [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Onpenenenue bubmmoreka [JOK
Kod(ppuimenTa TpeHU CKOJIbKECHHS" https://m.edsoo.ru/ffOaf8be
Pemenue 3agau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubmmorexa [TOK
" https://m.edsoo.ru/ff0afb8e
TpeHus
22 Cuna TsKeCcTH M 3aKOH BCEMUPHOTO bubmmorexa [TOK

https://m.edsoo.ru/ff0af044
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TATOTEHUA. Y CKOpEHUE CBOOOIHOTO
naJicHus

Ypok-koHpepenius "IBmkeHne Tel

23 BOKpYT T'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTuxu"
Pemrenue 3agad mo teme "Cuiia
24 TSYKECTH U 3aKOH BCEMUPHOTO bubmmorexa [TOK
| P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBasg kocMHuUecKasi CKOPOCTb. bubmmoreka [JOK

25
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepUaIbHONW TOYKHU.

26 AGcomoTHO TBEPOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BPAILICHUS

27 MowmenT cuibl. LieHTp TskecTn

28 Pemenne 3amau mo teme "MoMeHT Bbu6nuoreka [JOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo

29 Teme "MexaHn4ecKoe IBHKCHUE bubmmorexa [JOK

. "H ' https://m.edsoo.ru/ff0b0408
BsaumonelicTBue Ten
KonrponsHast pabora o Teme
30 "MexaHn4ecKoe JIBIKEHUE 1 bubmorexa LHOK
N ! . ' https://m.edsoo.ru/ffOb06ec
B3aumopeiicteue ten
Nmnynbce Tena. Umnynbe cuiibl. 3aK0H
31 COXpaHEHHUs UMITyJbca. YIPYroe u bubmmorexa [TOK
p Y o pyT https://m.edsoo.ru/ffOb07fa
HEYINPYroe B3auMoICHCTBUE
39 Pemenne 3amau mo treme "3akoH Bbu6nuoreka [JOK

COXpaHEHUs umnyJsbca"

https://m.edsoo.ru/ffOb096c
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VYpoxk-koHpepenuus "PeakTuBHOE

33 JBH)KEHUE B MPUPOJIE U TEXHUKE"
Bbu6nuoreka [JOK
34 Mexannueckasi paboTa ¥ MOITHOCTh https://m.edsoo.ru/Ffob0ag4
PaboTa crIbl TSKECTH, CHITBI bubmuorexa [JOK
35
YIPYTOCTH U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopartopHnast pabota «Onpezenenne
36 paboThI CUIIBI TPEHUS MIPU
PaBHOMCPHOM ABHWIKCHUU TECJIa 110
TOPU30HTAILHOM MOBEPXHOCTH)
37 CBs13b HEPTUU U paOOTHI.
[ToreHimanpHas 3HEprust
Kunernueckas sueprus. Teopema o bubmmoreka [JOK
38 .
KWHETUYECKOW SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHKE
40 Jlaboparopnas padota «M3yueHnue bubmmoreka [JOK
3aKOHA COXPAHEHUS YHEPTUN» https://m.edsoo.ru/ffOb12fe
41 KonebaTenpHOE TBUKEHUE U €T0 bubmuorexa [JOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxatomume KonebaHusl. bubmmoreka [IOK
Brinyxnennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIA
MassTHUKU
Ypoxk-uccienoBanue «3aBUCUMOCTh
. bu6mmoreka [IOK
44 nepuo/ia Kojie0aHui OT KeCTKOCTH

IIPY>KUHBI U MAcChl Ipy3a»

https://m.edsoo.ru/ffOb197a
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45

IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUAX

46

Jlaboparopnas pabota «Onpenenenue
YacTOThI U TIepuoja KojaeOaHmi
NPY>KUHHOTO MasiTHUKA

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

47

Jlabopartopnast pabora «I[IpoBepka
HE3aBUCHMOCTH TIEepHo/ia KoJieOaHuit
rpy3a, HOABELUIEHHOI0 K HUTH, OT
MAacChI Tpy3a»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb197a

48

Mexanunueckue BoaHEL. CBOMCTBA
MexaHW4ecKux BOJH. [IpomoabHbIC 1
MTOTIEPEYHBIE BOJTHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koupepennus "MexaHuYecKkre
BOJIHBI B TBEPJIOM TEJIE.
CeiicMrueckre BOJTHBI"

50

3Byk. PacnipocTpaneHnue u oTpaxeHue
3BYyKa

o1

Ypoxk-uccnenoanue "Habmonenue
3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHUI pEe30HaHC

53

Ypok-koudepenius "YIpTpa3ByK u
MH(]Pa3BYK B MPUPOJIC U TEXHUKE"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOb23ca
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[ToaroroBka Kk KOHTPOJIBHOMU paboTe 1Mo

Teme "3aKOHbBI COXPaHECHUS.
MexaHn4deckue Kojie0aHusa U BOJIHEL"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0b25f0
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KonrponsHast pabora o Teme

55 "3akoHbI cOXpaHeHUs1. MexaHnvecKue 1
KoJieOaHUs U BOJTHBI"
DNEKTPOMarHuTHOE MOJIeE. bubnuoreka [IOK
56
DNEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoIiCTBA 2JIEKTPOMArHUTHBIX BOJTH
Ypok-koudepennus "llkama
3JEKTPOMATrHUTHBIX BOJIH. bubmmoreka [JOK
58
Hcnonp30BaHmne 3IE€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JII COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
P N T bubmmoreka [JOK
59 CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MOMOIILI0 MOOUIIBHOTO TenedoHa
Pemenwue 3anay Ha onpeneneHue
60 YaCTOTHI U JJTUHBI 3JICKTPOMArHUTHOM
BOJIHBI
DneKkTpoMarHuTHasi Ipupoja CBeTa.
61 Cko OIZTB cBeTa BomI{)oEbIe CBOICTBa bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0b31d0
CBETa
Uctounnku cBeta. [IpsmonuneitHoe
62 acrnpoCTpaHEeHUE CBeTa. 3aTMEHHUS bubmmorexa [TOK
pacpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)KEHHS CBETA. 3epKalia.
63 Pemenue 3anay Ha IpUMEHEHHE bubmorexa LIOK
A P https://m.edsoo.ru/ff0b38c4
3aKOHA OTpPaKEHUsI CBETa
64 IIpenomiienue cBeta. 3aKOH bubmmoreka [IOK

MMpCIOMJICHUS CBCTA

https://m.edsoo.ru/ffOb3aea
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ITonHOE BHYTpEHHEE OTPaKEHUE CBETA.

65 Hcnonws30Banue MOTHOTO BHYTPEHHETO bubmmorexa [JOK
https://m.edsoo.ru/ff0b3c5c
OTpPaXEHHUS B ONTHUYECKUX CBETOBOAAX
JlaGopatopunas pabora "HccnenoBanue
66 3aBHCHMOCTH YIJIa IIPEIOMIIEHUS
CBETOBOTO JTIy4a OT yIJia MaJcHus Ha
rpanuue "Bo3ayx-crekio""
Ypok-koupepennus "Mcronp3oBanue
67 TTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, OITUKOBOJIOKOHHASI CBSI3b"
bu6mmoreka [IOK
68 JIun3el. OnTHyeckas CHila JTMH3bI https://m.edsoo.ru/FOb3f2c
N bu6mmoreka [IOK
69 [TocTpoenne n300paskeHuit B TMH3aX httos://m.edsoo.ru/fiobAdda
Jlaboparopnas pabota "Omnpenencare
70 (bOKyEHOFE paCETOHHI/IH " OI;ITI/ILIGCKOI\/'I bubmmorexa LHOK
. https://m.edsoo.ru/ff0b4206
CHWJIBI cOOMparomeit JIMH3b"
7 Ypok-koupepenius "OnTuyeckue bubanorexka [HOK
JIUH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 xak onruyeckas cucrema. 3peHue bubmmorexa [JOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koudepennus "Jled ekt
3penus. Kak coxpanutsb 3peHue"
Pasnoxxenue 6enoro cBera B CIIEKTp.
74 OnbiTel HetoToHa. Croxkenue bubmuorexa [JOK

CHEeKTpaJibHBIX I[BEeTOB. [lucnepcus
cBeTa

https://m.edsoo.ru/ff0cOf4c
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Jlaboparopnas pabota "OnbITHI 11O
Pa3IOKEHHUIO OEJIOTO CBETA B CIICKTP U

Bbu6nuoreka [JOK

& BOCUPHATHIO LIBCT4 [IPEAMETOB TPH HX https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 1[BETOBbIE
bunbTph"
VYpok-nipaktukym "BonHoBbIE
76 CBOICTBA CBETa: IUCIICPCHUS,
uHTephepennus u qudpakmus"
77 Omnsitel Pe3epdopaa u rutanerapHas bubanorexa [HOK
MOJENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctynater bopa. Moaens aroma bopa
Hcnyckanue ¥ MOIIOLIEHUE CBETA
79 atomoM. KBanTel. JInneiuaTeie bubmmorexa [JOK
’ ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
Ypoxk-nipaktukym "Habmronenue bubanorexa HOK
80 |
CIIEKTPOB UCITyCKaHUSA https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTH M €€ BUJIBI bubmorexa LHOK
A A https://m.edsoo0.ru/ff0c1672
Crtpoenne atomHoro sapa. Hykionnas bubanorexka [HOK
82
MOJICITh https://m.edsoo.ru/ff0c18ac
83 PannoaktuBHBIE TpEBpaLICHUS. bubmmoreka [JOK
N3otonst https://m.edsoo.ru/ffOclal4
Pemenue 3agau mo Teme: Bbu6nuoreka [JOK
84 " "
PannoaktuBHBIE TpEBpALICHUS https://m.edsoo.ru/ff0clb4a
85 [Tepuona momypacnana
VYpok-koH(pepenus "PagunoakTuBHbIE
P Geperu 8 bubmuorexa [JOK
86 W3JIY4CHHS B TIPUPOJIC, MEIHUITMHE,

TeXHuKe"

https://m.edsoo.ru/ff0c2126
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87

Snepubie peakunu. 3aKOHbI
COXPaHEHHUS 3apsA0BOI0 U MacCOBOTO
qucen

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffOc1c58

88

DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MaccChl U SHEPTUn

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

89

Pemenue 3agau nmo reme "SAnepHeie
peakuun"

90

Peakuuu cunTe3a U 1enaeHus suep.
Wcrounuku sHeprun ConHua U 3BE3 ]

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koupepenmus "Aneprnas
sHepreTuka. Jleictus
PaZAMOaKTUBHBIX U3JIyYEHUHN Ha JKHBbHIE
OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOILHOM paboTe 1Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
DNEeKTPOMarHUTHBHIC BOJTHBI.
KBanToBbIC s1BICHUS"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

KonrponsHast pabora o Teme
"DJIeKTPOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHHIE BOJHBI.
KBanToBbIC siBEHUS"

94

[ToBTOpenue, o0o0IIEHNE.
JlaboparopHbie pabOTHI 1O KypCy
"B3aumopeiictBue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0menue. Pemenue
pacUeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "TemnoBble mpoiecch”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572
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[ToBTOpenue, o0o0menue. Pemenue

96 aCUETHBIX U KAYECTBEHHBIX 3a1a4 110 1 bubmorexa LOK
P g . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TennoBeIx apuraresneci'”
[ToBTOpenue, o0o0meHue. Pemenue
97 aCUETHBIX U Ka4eCTBEHHBIX 3aJa4 I10 1 buGnnorexa LIOK
p A https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpeHmEe, 0600IIEHNE.
98 JIaGopatopHble pabOTEI IO KypC 1 1 bubmmorexa [IOK
| PATOPHPIC P | pey https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBICHUS
[ToBTOpenue, o600meHne. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o teme "Koiebanus u 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubnnorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanToBas u 1
sanepHas gpusnka"
OBIIEE KOJIMYECTBO YACOB I10
. 102 3 27

I[TPOIT'PAMME
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