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HOACHUTEJBHASA 3AIIUCKA

OenepanbHas paboyas nporpamma mo (Gusuke Uisi O0ydaroluxcs ¢
TSOKENBIMA HapylieHusiMu peun (nanee — THP) Ha ypoBHEe ocHOBHOro oOuIero
oOpa3oBaHMsI TOATOTOBJIEHa Ha OCHOBe @DenepalbHOTO TOCYJapCTBEHHOTO
0o0pa3oBaTeIbLHOTO CTaHIapTa OCHOBHOTO oOmero obpazosanus (manee — OI'OC
000), ®enepanbHON aganTUPOBAHHONW 00pa30BATEIBHON MPOrpaMMbl OCHOBHOTO
oOmiero o6pa3zoBaHusl A OOy4YalOIUXCSd C OTPAaHMYEHHBIMU BO3MOKHOCTSIMH
3n0poBbs, denepanbHOi pabodeit mMporpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHUs
no yueOHoMy mipeaMery «®Pusmka» (0a3oBbIi  ypoBeHb), KoHueniuu
npenojaBanus yueOHoro npeaMera «dusuka» B 00pa3zoBaTENbHBIX OpraHU3alUsIX
Poccuiickoit  ®Deneparnuu, pealu3yrmOIdX OCHOBHBIC 00IIe00pa3oBaTeIbHBIC
nporpammbl, DenepanbHOil paboueid MpPOrpaMMbl BOCHHUTAHHUS, C YYETOM
pacrnpeeNieHHbIX 10 KJIaccaM MPOBEPSIEMBIX TPEOOBAaHUN K pe3yJIbTaTaM OCBOCHUS
denepanbHON aanTUPOBAHHON 00pa30BaTEIBLHON IPOTrPAMMBI OCHOBHOTO OOIIIETO
oOpa3oBaHus ISl O0yUYaIOIIMUXCS € 3aJIEPKKOM TICUXHUUYECKOTO Pa3BUTHS.

CopepkaHue mnporpaMMmbl 1O (U3MKE HapaBieHO Ha (opMHUpOBaHUE
€CTECTBEHHOHAYy4YHOH rpamMoTHOCTH oOyyatomuxcs ¢ THP wu  opranuzanuio
u3ydeHus (QU3NKU Ha JeATeIbHOCTHOW ocHOBe. B mporpamme 1o ¢usuke
YUUTBHIBAIOTCS BO3MOKHOCTH YYEOHOro IMpeAMETa B pealn3aluuu TpeOoBaHUMN
OI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM M METANPEAMETHBIM pe3yJbTaTam
oOy4eHMs, a TaKXKE MEXKIPEIMETHbIE CBSI3M ECTECTBEHHOHAYUYHBIX Y4€OHBIX
IPEeIMETOB HA YPOBHE OCHOBHOT'O 00IIEr0 00pa30BaHus.

[Iporpamma no u3uke ycraHaBIMBAET paclpeneieHue yueOHOro MaTepuana
no rojgaM oOyudeHus (Mo KjiaccaM), mpeajiaraeT NPUMEPHYIO MOCIIEI0BATEIbHOCTD
U3YYECHHS] TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEP)KAHHS U
yaéTe BO3pacTHBIX 0coOeHHOCTEH oOyyuaromuxcs ¢ THP.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHHS METOJIUYECKON
NOMOILY YYUTENIO B CO3JaHUU paboyveil mporpaMMbl IO y4€OHOMY MPEIMETY.

dusnka SBIAETCA CHCTEMOOOPA3YIOIUM ISl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEeIMETOB, TOCKOJBKY (PU3MUECKHEe 3aKOHBI JieKaT B OCHOBE IPOIECCOB H
SBJIICHUM, W3y4YaeMbIX XUMHUEH, OHOJOTHEH, acTpoHOMHEH © (PU3HUECKOU
reorpaduell, BHOCHUT BKJIAJ B ECTECTBEHHOHAyYHYI0 KapTHHY  MHpa,
NpeaocTaBisieT Haubojiee sICHbIe OOpa3lbl NPUMEHEHHS HayyHOro MeToja
MO3HaHMsI, TO €CTh CII0C00A MOJIy4YeHUsI JOCTOBEPHBIX 3HAHUN O MHUpE.

[IporpamMma oTpaxkaeT conaepkanue o0ydeHus mnpeamery «Dusukay c
y4eTOM O0COOBIX 00pa3oBaTeNbHBIX IMOTpeOHOCTEW oOy4daromuxcs ¢ THP.
OBmameHue [aHHBIM yYEOHBIM TPEIMETOM TMPEIACTABIAECT OIMPECIICHHYIO
TpyAHOCTh Juia oOywatoumxcas ¢ THP. Dto cBa3aHo ¢ ocoOeHHOCTAMU
MBICTTUTEIILHOU JIEATEIIBHOCTH, IEPUOJMICCKIUMHE KOJIeOaHUSIMIA BHUMAaHUS, MAJIbIM
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00BbEMOM MaMATH, HEJAOCTATOYHOCTHIO OOIIEro 3amaca 3HAHUM, MOHUKEHHBIM
MO3HaBaTEILHBIM HHTEPECOM M HU3KUM YPOBHEM PEUYEBOTO PA3BHUTHAI.

Jlnis ipeoofieHusl TPyAHOCTEeH B M3y4YeHHH y4eOHOro mpeamera «Du3ukay
HeoOxonuMMa ajanrtanus o0bemMa | Xapakrepa ydeOHOTO MaTephalia K
MO3HABATEILHBIM BO3MOKHOCTSM JAHHOW KaTEropuu OOydYaromMXcs, Y4YeT HX
OCOOCHHOCTEH pAa3BUTH: HCIIOJIHb30BaHHWE AJITOPUTMOB, BHYTPUIPEIMETHBIX U
MEXIPEAMETHBIX CBSA3€H, MOCTENIEHHOE YCIOKHEHUE N3Y4aeMOro MaTepuaia.

JlanHasi mporpamMma KOHKPETH3UPYET COJEp)KaHHE MPEIMETHBIX TEM B
COOTBETCTBHM C TpeOOBaHUSMU OOpa30BATENLHOIO CTaHAAPTa, PEKOMEHIYEMYIO
MIOCTIEIOBATEIbHOCTh M3YyUEHUS! Pa3fAeNioB (PU3UKH C YUETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Yy4eOHOro Ipoliecca, BO3PACTHBIX H
NICUXOJIOTUYECKUX OcoOeHHOocTe oOyuatomuxcs ¢ THP Ha ypoBHE OCHOBHOIO
oOuiero o0pa3zoBaHus, ONpPEAEIIeT MUHUMAIbHbII Ha0Op OIBITOB, JEMOHCTPALUH,
OPOBOJMMBIX YYMTEJIEM B Kiacce, J1abopaTOpHBIX pPaldOT, BBIIOJHAEMBIX
00yJarOIMUMHUCH.

Meroauuecko OCHOBOM HM3y4yeHMs Kypca «Pr3rKa» Ha YPOBHE OCHOBHOI'O
oOmiero 00pa3oBaHuUs SIBJISIETCS CUCTEMHO-IEATEILHOCTHBIHN MMOIXO/I,
00ecreunBaOIMMUi TOCTHIKEHHE JTMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX
0o0pa3oBaTeIbHBIX  PE3YNbTATOB  IMOCPEJCTBOM  OpraHM3allMl  AKTUBHOM
NO03HABATEIBHON JEATENHHOCTH OO0YUYaIOIIUXCSA, YTO OUYE€Hb BaXHO MpPHU 00y4EHUU
nerer ¢ THP, mist KOTOphIX XapakTepHO CHUKEHHUE NTO3HABATENIbHONM aKTUBHOCTH.

Opna w3 riaaBHBIX 33724 (PU3MYECKOTO 00pa30BaHUSI B CTPYKType OOIIero
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
UHTEpEca K HayKe y 00y4aroluxcsl.

N3yuenne ¢u3suku Ha 0a30BOM ypOBHE TMpeArnojiaraeT OBIIaJCHUE
CIIEYIONIMMH KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUHYIO
TPaMOTHOCTb:

e HAY4YHO OOBSACHSTH SBJICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HayYHOT'O UCCIICIOBAHMS;

e UHTEpPIPETUPOBATH  JIaHHBIE W  HCIIOJB30BaThb  HAy4dHBIC
JI0Ka3aTeIbCTBA IS MOJTYy4YEHUs] BBIBOJOB.

[enn wusyueHuss PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUSA
ompeneneHsl B Konmenmum mnpemnogaBanust ydeOHoro mpeamera «Dusmka» B
oOpa3oBareibHbIX opraHuzanusx Poccuiickoii @eaepauuu, pean3yrOMHUX
OCHOBHbIE  00I1€00pa3oBaTelibHbIE MPOrPAMMBI, YTBEPKIAEHHON pelIeHHEM
Konnernn Munucrtepcrsa npoceiiennst Poccuiickoin @enepanuu (IpoToKod oT 3
nexabps 2019 r. Ne ITK4BH).

Hean uzyyenust puznku:

e TMpHOOpeTEeHHE HUHTEpeca W CTpeMJeHHUS OOydarolmuxcs K HaydHOMY

M3YYCHUIO TPUPOIBI, PA3BUTHE HUX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;
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e pa3BUTHE MPEJICTABICHUI O HAYYHOM METOJIE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHUpOBaHME HAy4YHOI'O MHPOBO33PEHHUSI KakK pe3yJibTaTa HU3y4eHUs
OCHOB CTPOEHMSI MaTepUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

e (opMHpOBaHME MPEICTABICHUM O posin (U3MKU IS Pa3BUTHS JIPYrUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

e pa3BUTHE  TMpPEACTaBICHUH O  BO3MOXHBIX  cdepax  Oymyuiei
npodeccroHanbHON AESTENbHOCTH, CBSI3aHHON ¢ (DU3MKOM, MOArOTOBKA K
JaybHeieMy oOy4eHHIO B ’TOM HalpaBICHUU.

JlocTikeHue 3TUX LeJed mporpamMmbl 1o (UM3MKE Ha YPOBHE OCHOBHOTO

oOurero o0pazoBaHusi 00ECIICYMBACTCS PEIICHUEM CIIETYIOIINX 3a4aY:

e TMpuOOpeTeHHWE 3HAHUK O JUCKPETHOM CTPOEHUM BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPHUUECKUX, MArHUTHBIX M KBAHTOBBIX
SBJICHUSIX;

e TMpUOOpETEHUE YMEHHUH OMUCHIBATH U OOBACHITH (PU3NUYECKUE SIBJICHUS C
UCII0JIb30BAaHUEM OJYYEHHBIX 3HAHU;

e OCBOCHHME METOAOB pEIIEHUS MNPOCTEUINIMX PACYETHBIX 33a7a4y C
UCII0JIb30BAaHUEM buznueckux MoJIeNieH, TBOPUYECKHUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

e pa3BUTHE YMEHUN HAOJIOAATH MPUPOJHBIC SBJICHUS U BBIOJIHATH ONBITHI,
nabopatopHble  pabOThl M HKCHEPUMEHTAJIbHBIC HCCIIEAOBAaHUS C
HCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPOPMALMEN (PUIUYECKOTO COACpPHKAHUSA,
BKJIIOYAsi HHPOPMALIUIO O COBPEMEHHBIX JOCTUKEHUAX (DU3UKHU, aHAIHU3 U
KPUTUYECKOE OLICHMBaHUE MH(POPMALINH;

e 3HAKOMCTBO cO chepamu podheCCHOHAIBHOUN JNeATeNbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMH TEXHOJOTUSMH, OCHOBAaHHBIMH Ha
JNOCTHKEHUAX (PU3UYECKON HAYKH.

Jlist o6yuarommxcs ¢ THP, Tak ke, kak ¥ 711 HOPMATHBHO Pa3BUBAIOIITUXCS
CBEPCTHUKOB,  OCBAaMBAIOIIMX OCHOBHYIO  OOpa3oBaTelbHYI0  IMPOTpaMMYy,
JOMHUHHPYIOLIEE 3HaYE€HUE TPUOOPETAIOT TaKUE yeau, Kak:

= npuoOpeTeHre HuHTepeca W cTpemyeHus oOyvatrouuxcs ¢ THP
HAay4YHOMY HM3YYEHHIO MPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

. pa3BuTHE 0a30BBIX MPEACTABICHUN O HAYyYHOM METOJIe MO3HAHUS U
dbopMUpOBaHUE MCCIIETOBATEIHLCKOTO OTHOIICHHS K OKPYKAIOITUM SIBJICHUSIM;
. dbopMUpOBaHME HAYYHOTO MHUPOBO33PEHUS, Ha JOCTYITHOM JUIs

oOyuatomuxcsi ¢ THP ypoBHe, kak pe3yapTaTa U3y4€HUs OCHOB CTPOEHUS MaTEPUU
1 (pyHJAaMEHTAJIbHBIX 3aKOHOB (DU3HKH;
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B (opmMHupoBaHUE PEACTABICHUIN O PO (PU3UKU JUTSI Pa3BUTHS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHUH.
JlocTrkeHune 3TUX Lefield 00eCcIeunBaeTCs pEUICHUEM CIEIYIOUINX 3a0ay.:

= npuodpeTeHre 0a30BbIX 3HAHUN O IUCKPETHOM CTPOEHUU BELIECTBA, O
MEXaHUYECKHUX, TETUIOBBIX, JEKTPUUECKHUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

. OpUOOpETEeHHE YMEHUI ONUCHIBATh U OOBSCHATh (PU3NYECKUE SIBICHUS
C MCIIOJIb30BAHUEM TOJYUYCHHBIX 3HAHHUM U C OTIOPOM Ha IJIaH/CXeMYy;

. OCBOCHHME METOJOB pELICHHUs] NPOCTEHIINX pPAacYETHBIX 3a7ad C
UCIOJIb30BAHUEM (PU3NYECKUX MOJIETIEN ¢ OMOPOIl Ha aJITOPUTM,;

. pa3BUTHE YMEHUW HAONIONATh NPHUPOAHBIEC SBICHHUS W BBINOIHATH

OMBITHI, JA0OpaTOpHbIE pabOThl M HKCHEPUMEHTAJIbHbIE MCCIEIOBAaHUS C
UCIIOJIb30BAHUEM MU3MEPUTENBHBIX MPUOOPOB (IOl PYKOBOACTBOM YUHTEIIs);

. ocBO€HME TpuEMOB paboTel ¢ uHpOpMauue  PU3NYECKOro
cofiepKaHMsl, BKJIOYas HMHGOPMAIMI0 O COBPEMEHHBIX JOCTHKEHMSIX (DU3HKH,
aHaJIU3 U OlICHUBaHUE UHPOPMAIIUU;

= 3HAKOMCTBO CcO cdepamu  TPOPECCUOHAIBHON  ACSATEIbHOCTH,
CBSI3aHHBIMH C (PU3UKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JTOCTIKEHUAX (DU3UUYECKOM HAYKH.

Ha uzydenune ¢usuku (6a30BbI YpOBEHb) Ha YpPOBHE OCHOBHOT'O OOILETO
obOpazoBanus oTBoaAuTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIEN0), B 8
Kjacce — 68 yacoB (2 yaca B Hezelno), B 9 kimacce — 102 gaca (3 gaca B HEIEIIO).

[Ipemnaraemerii B mporpamMmMe 1o (pusmke mepedeHpb JTa0OpaTopHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATEeNIbHBIN XapaKTep, YIUTEb JeJIaeT BEIOOP MPOBEICHHSI
7a00paToOpHBIX PA0OT M ONBITOB C YYETOM WHAMBUIAYaIbHBIX OCOOCHHOCTEH
o0yJarommxcs, CIUCKa SKCIIEPUMECHTAIBHBIX 3aJaHHi, MpeaaraéMbiX B pamMKax
OCHOBHOTO TOCYJJApCTBEHHOTO dK3aMeHa 1O (hU3HKE.
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COJEPKAHUE OBYUYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ posib B NO3HAHUM OKPY KAIOIIEr0 MUpPA.

®u3suka — Hayka o mnpupone. fBieHus npuponpl. Ousznueckue sBICHUS:
MEXaHWYECKUE, TEMJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®duznyeckue BenuuuHbl. M3Mmepenue Qusnueckux BenuyuH. DuU3nyecKue
npubopsl. [Torpemuocts n3mepennii. MexayHapoiHas CUCTEMa €IMHUILL.

Kak (¢u3uka u JApyrue ecTecTBEHHblE HAayKH U3Y4alOT MPUPOLY.
EcTecTBEeHHOHAYYHBII METOJ TO3HAHUSA: HAONIOJEHUE, MOCTAaHOBKA HAYYHOTO
BONPOCA, BBIJIBUKEHHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE THUIOTE3, OOBICHEHHE
HaOogaeMoro sapieHus. Onrcanue GU3NIeCcKUX ABJICHUN € TOMOIIBIO MOJIETEN.

Jlemoncmpauuu.

1. MexaHu4eckue, TEIUIOBBIE, DJJIEKTPUYECKHE, MArHUTHBIC, CBETOBBIC

SIBJICHUS.
2. ®Dusnueckue NpuOOPHI U MpoLEeIypa MPSIMbIX U3MEPEHHUI aHAJIOIOBBIM M
(G POBBIM IPUOOPOM.

Jlabopamopusie padbomul u onsimel.

1. OmpezeneHne LEHbI ASJIEHUS KAl K3MEPUTENBHOTO MpUoopa.
N3mepenue paccTosiHui.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TEa.

Ornpenenenue pa3MepoB MaJIbIX TeEl.

N3mepenne temmepaTypbl IIpU ITOMOLIM JKHUJIKOCTHOIO TEPMOMETpa M
JATYMKA TEMIEPATYypPBI.

a M w D

6. IIpoBeneHue ucciae0BaHUs 10 NPOBEPKE TUIIOTE3bI: NAIBHOCTH ITOJETA
HIapuKa, MyImeHHOTO TOPU30HTAIIBHO, TeM OO0JIbIle, YeM OOJbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeIeHUsI 0 CTPOEHUM BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKa3bIBAIOIINE IUCKPETHOE CTPOECHUE BEUIECTBA.

JIBrkenne dactul BemecTtBa. CBsI3b CKOPOCTH JBUKEHHS YACTHI[ C
Temmneparypoil. bpoyHoBckoe nBmwxkenue, nuddysus. BzaumonencTBue yacTHI
BEILECTBA: IPUTSIKEHUE U OTTATKUBAHUE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHUE ra3o0B, KUJIKOCTEW U TBEPIBIX
(KpUCTAIIMYECKUX) Tell. B3auMOoCBsI3b MEXAy CBONCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUAX M MX aTOMHOMOJIEKYJSPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUN BOJBI.

Hemoncmpayuu.

1. HaGnroneHue OpOyHOBCKOTO ABMKEHUSI.
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2. HaGmonenue muddysum.
3. HaGmionenue ~ siBneHud,  OOBSCHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopusvie pabomel u onvimel.

1. OmeHka JuMaMeTpa aroMa METOAOM psoB  (C  UCIOJIb30BaHUEM

dboTorpaduii).

2. OmnbIThI IO HAOIIOACHHUIO TETUIOBOT'O PACIIMPEHHUS Ta30B.

3. OnbIThl 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBH:KeHHE U B3aUMO/IelicTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPHU HEPABHOMEPHOM JBMKEHHUU. Pacuér mytu u
BPEMEHH JIBHXKCHUSL.

SBnenue wuHepUMM. 3aKOH HMHEPIHUU. B3auMopeiicTBue Tel Kak MpUYMHA
U3MEHEHUSI CKOPOCTH JIBMXKEHUs Tel. Macca Kak Mepa HMHEPTHOCTH TeJa.
[TnoTHOCTE BemiecTBa. CBSI3b IUIOTHOCTU C KOJMYECTBOM MOJIEKYJ B €IUHUIIC
00BbEMa BeleCTBa.

Cuiia kak xapakTepucTuka B3aumojeucTBus Ten. Cuiia ynpyrocTd U 3aKOH
I'yka. 3mepenue cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBIEHHE TATOTEHUSI U CHUJIa
TskecTH. Criia TSKECTH Ha Apyrux IaHerax. Bec tena. Hesecomocts. Cnoxenue
CWJI, HAIIPABJIEHHBIX 10 OJHOW NpsAMoM. PaBHomelcTByromas cui. Cuna TpeHUs.
TpeHue CKOJIb)KEHUS U TPEHUE MOKOs. TpeHue B MPUPOE U TEXHUKE.

Jemoncmpayuu.

HaOmronenre MmexaHu4ecKoro IBUKEHUS Tea.

N3mepenne ckopocTy MPSMOIUHEUHOTO JIBUKEHHUS.

HaGnronenue siBieHUs: UHEPLIMHU.

HaOnronennie naMeHeHus CKOPOCTU MPU B3aUMOJICUCTBUU TEI.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJL.

CioxeHne CwiI, HalpaBJICHHBIX 110 OJHOU MPSMOMU.

Jlabopamopusie padbomul u onvimel.

1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUKEHHUS (IIapUKa B XKUJIKOCTH,
MOJIETTH DJIEKTPUYECKOTO aBTOMOOWIIS U TaK Jlajee).

2. Onpezenenue cpelHEe CKOPOCTH CKOJBXKEHHS OpycKa WM IIapuKa Mo
HaKJIOHHOM IIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPAOTO Tea.
OneITHI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh pACTSDKEHUS (nedhopMarivi)
NPY>KUHBI OT TPUIIOKEHHOUN CHUIIBI.

5. OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbKEHHS OT
BEca TeJla U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJl, JKMAKOCTENH W ra30B.

o 0~ w D
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Hasnenune. CriocoObl yMEHBIIICHHS W YBEJIMUCHUS JlaBleHus. J[aBieHue rasa.
3aBUCUMOCTh JaBJICHHUS Traza OT 00bEéma, Temmeparypbl. llepemava maBieHHs
TBEPJBIMU TEJIAMH, KUAKOCTAMH W razamu. 3akoH llackais. [IHeBmaTnueckue
MaIIHbl. 3aBUCUMOCTb JABJICHHS KUJIKOCTH OT TIyOuHBI. ['Mapocratuyeckuii
napanokc. Coobmaromuecs cocyabl. [ napaBinueckue MEXaHU3MBlI.

AtMmocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbBI CylecTBOBaHUS
BO3aymIHON 000mouku 3emiu. OmnbiT Toppuuemnu. M3mepenue arMochepHOro
JaBieHus. 3aBUCUMOCTh aTMOC(EPHOro JaBJICHUS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 11t u3MepeHust atMochepHOTo JIaBICHUS.

JlelicTBrE )XUAKOCTU U Tra3a Ha IOrpyKEHHOE B HUX TeJo0. BelTankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozmyxominaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JIABJIEHUS ra3a OT TEMIEPATYPHI.

[Iepenaua naBineHUs KUIKOCTHIO U Fa30M.

Coobmraromuyecst COCY/IbI.

['mapasnuueckuii mpecc.

[IposiBnenue nercTBUst aTMOC(HEPHOTO AABICHUS.

3aBUCUMOCTb BBITAJIKUBAOUIEH CHUJIBI OT 00BEMa MOTPYKEHHOM YacCTU
T€Ja U IIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOMN KUIKOCTH.
VYcnoBre muiaBaHus TEN: IUIABAHUE WIINA MOTPYKEHHUE TENl B 3aBUCHMOCTH
OT COOTHOIIIEHUS IIOTHOCTEM TENA U JKUIKOCTH.

Jlabopamopuwvie padbomul u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOJIE OT 00bEMA MOrpyKEHHOM B
YKUJKOCTb YaCTH TEJIa.

2. OnpeneneHue  BBITAIKHABAIOIIEW CWIBIL, JEHUCTBYIOIIEM Ha  TEINO,
HOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOIIECH CUIIBI, IEHCTBYIOIIEH HA TEJIO
B KUJKOCTH, OT MaccChl Tena.

4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHUJIBI,
JNEUCTBYIOIIEN HA TEIO0 B KHUJKOCTH, OT O00bEMa MOTrPYKEHHOU B
YKHAJIKOCTh YaCTH TeJa U OT IJIOTHOCTH KUJKOCTH.

5. KoHCTpyupoBaHne apeoMerpa WIM KOHCTPYMPOBAHUE JIOJKU U
OIpEAEIICHUE €€ TPY30IOABEMHOCTH.

Paznea S. Pa6ora u MOIIHOCTB. JHEprus.

Mexanudeckas pabora. MoOIIHOCTb.

[IpocTbie MexaHU3MBI: pblUar, OJOK, HAKIOHHAs IUJIOCKOCTh. [IpaBmiio

paBHOBecus pbiyara. [IpumeHeHue mpaBuia paBHOBECUS phiuara K OJIOKY.
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«3onotoe mnpaBuino» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas odHeprua. KuHernueckas W TNOTEHUUANbHAS DHEPTHS.
[IpeBpailieHre 0AHOTO BHUJIa MEXAaHUYECKOW SHEPTUU B APYTOW. 3aKOH COXPaHEHUS
SHEPrUM B MEXAHUKE.

Hemoncmpavuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie padbomul u onvimel.

1. Omnpenenenue pabOThl CUJIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tela

10 TOPU3OHTAIILHOW ITOBEPXHOCTH.
2. HccnepgoBaHue yclnoBUI paBHOBECHS pblyara.
3. Uzmepenue KIIJ] HaKIOHHOM MIIOCKOCTH.

4. V3yuyeHue 3aKOHA COXPaHEHHUsI MEXaHUYECKOW SHEPTUU.
8 KIIACC

Pa3znea 6. TeruioBblie IBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH CTPOEHUS
BellecTBa. Macca W pa3Mepbl aTOMOB U MOJIEKYJ. OTBITHI, MOJATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHOKUHETUYECKON TEOPUU.

Mopenu TBEPHOTO, JKUIKOTO M Ta3000pa3HOTO COCTOSHUN BEHIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, XKUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKON TEOPHHU.
CmaurBaHU€ U KalWJUISIPHBIE SIBIICHUS. TenIoBOe pacliupeHne U CKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHUS
yactull. Buytpennsas sHeprus. CrnocoObl HM3MEHEHHsS BHYTPEHHEH OSHEpruu:
TEIJIonepeaayda u COBEpLIEHUE paboTHI. Buapt TEIJIONEPEAAUHN:
TEIJIONPOBOIHOCTh, KOHBEKIUS, U3JIyYEHHE.

KonunuectBo TermioTel. YaeiabHas TEIUIOEMKOCTL BellecTBa. TeImIooOMeEH U
TEIJIOBOE paBHOBeCHE. YpaBHEHUWE TeruioBoro OanaHca. [lmaBneHue u
OTBEPACBAHUE KPHUCTAUIMYECKUX BEIIECTB. YJENbHAsA TEIUIOTa IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Vcnapenue. Kumenue. YaenbHas Temnora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPaTyphl KHUIIEHHA OT aTMOoc(hepHOTo
JABJICHUSL.

Brnaxnoctes BO3aYyXA.

DHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CTOPAHUs.

[Ipunuunel pabotel TemnoBbiXx aAurarenei KIIJ[ temsoBoro nasurarens.
TernnoBble ABUTATENM U 3aIATA OKPYKAIOLIEH CPEIbI.

3aKOH COXPAHEHUS U MPEBPAILECHUS YHEPTUM B TETUIOBBIX ITPOLIECCAX.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO TBUKEHUSI.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE
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10.
11.
12.
13.

Habmonenne nuddysum.

Habmronenre sBieHnii cMauMBaHUs M KaIMJLISIPHBIX SBIICHHI.
Habmroienre TerioBoro pacmpeHus Tel.

N3meHenne namieHWs ra3a NMpU M3MEHEHUH 00bEMa M HArpeBaHUU WIIU
OXJIAXKJICHHUH.

[IpaBuia u3MepeHus: TemMIepaTypsl.

Bunpl Teronepenaym.

OxnaxxaeHue pu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHCIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
HaoOmronenne KuneHus.

HaOmroieHre mocTossHCTBA TeMIIepaTyphl MPH TUIABICHUU.
Mojenan TeIJIOBBIX JABUTaTEIICH.

Jlabopamopuwvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OnbIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, XKUIKOCTEH U
TBEPABIX TEIL.

Onpenenenue gaBieHUs BO3yXa B OaJJIOHE IINPULIA.

OnebITeI, AEMOHCTPUPYIOUIME 3aBUCUMOCTBH JIABJIECHUS BO3JyXa OT €ro
00BbEMa U HArpEeBAHMS WIIA OXJIAKIACHMUS.

[TpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUYECKOIN TPyOKE OT TeMIIepaTyphl.

HaGmronenne wu3MeHeHMs] BHYTPEHHEH »JHEprud Tejla B pe3yJbTare
TeIIoNnepesay U padoThl BHEIIHUX CHUII.

HccnenoBanue sABIEHHS TEIJIOOOMEHAa NPH CMEIIMBAHUM XOJIOJHOW W
ropsi4eu BOJBI.

Onpenenenue  KOJMYECTBA  TEIUIOTHI, IOJYYEHHONO BOAOW  MpuU
TETIO0OMEHE C HAarpeThIM METANIMYECKUM IIIUHIPOM.

Onpenenenue yieapHON TEINIOEMKOCTH BELIECTBA.

Hccnenosanne npouecca uCnapeHus.

Onpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3IyXa.

Onpenenenue yieapHON TEIIOTHI IJIABJIEHUS JIbJA.

Paznen 7. JjekTpudyecKue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzauus Tenl. J[Ba poaa snekTpuueckux 3apsgoB. BzaumoneilicTBue
3apspKeHHbIX  Ted. 3akoH KyioHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TEJl OT BEJUYUHBI 3apsAJI0B U PACCTOSHUSI MEXKAY TEIaMU).

Onektpudeckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnoiis. [lpuHuun
CYTIEPITO3UIINN IIEKTPUUECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3apsil.
Crpoenune aroma. IIpoBOJHUMKM W JUANEKTPUKU. 3aKOH  COXpPAaHEHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKUA TOK. YCIOBUS CYHIECTBOBAaHUS DSIEKTPUUECKOTO TOKA.
HNcTOYHMKM TOCTOSSHHOTO TOKa. JIeWCTBUSA 3IIEKTPUYECKOTO0 TOKa (TEILIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUM TOK B JKUJKOCTSAX M raszax.

Onektpuueckass uenb. Cuia  Toka.  DJIEKTPUYECKOE  HaIpsKEHHE.
ConpoTuBieHUe MPOBOJHUKA. YEIbHOE CONPOTHUBIIEHUE BemlecTBa. 3akoH Oma
st ydactka uenu. [locnmenoBaTenbHOE Y MAPAJJIEIBHOE  COEAMHEHUE
IIPOBOJIHUKOB.

PaGota u MoOmHOCTH »3yeKTpUuYecKoro Toka. 3akoH JDxoyns—JleHua.
DJIEKTPUYECKUE 1IETH U TTOTPEOUTENIN JIEKTPUUECKO s3Hepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[locTossHHBIE ~ MarHuThl.  B3aumonaeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarnauTtHoe 1nosje. MarHuTHOE noJjie 3eMJIM U €T0 3HAYEHHE IS )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarHuTtHoe 1oje€  dJEKTpUYecKoro Toka. I[IpumeHeHue
3JIEKTPOMArHMTOB B TEXHHKE. J[€MICTBE MArHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENL TMOCTOSIHHOTO TOKa. lcmosib30BaHWE 3IEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

OnbiTel Dapanes. SBieHue 3IEKTPOMArHuTHON MHAYKIMuU. [IpaBuno Jlenna.
DIIEKTPOreHepaTop. Crnioco0b1 ITOJTyYEHHUS JIEKTPUYECKOU DHEPIUHu.
DIIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX YHEPTUH.

JHemoncmpayuu.

DIIeKTpU3aLHus TEN.
JIBa posia 3IEKTPUYECKUX 3apsI0B U B3AUMOJICUCTBUE 3aPSIKECHHBIX TEJ.
Y CTpONCTBO M AENCTBHUE DIIEKTPOCKOMA.
DIIeKTpOCTaTUUECKAss UHIYKITHSL.
3aKOH COXpaHEHUS PIECKTPUUECKUX 3aPsiJIOB.
[TpoBOAHUKY U AUDIICKTPUKH.
MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
HcTouHnkn NOCTOSSHHOTO TOKA.
JIeHCcTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUI TOK B KUJKOCTH.
. ['a30BbIN pazps.
. I3Mmepenune cuiibl TOKa aMIIEPMETPOM.
. I3Mepenue 3JIeKTpUYeCcKOro Hanpsy)KeHUs. BOJIbTMETPOM.
. Peocrar u marazuH COIpOTUBIICHUMN.
. BzaumoericTBrE MOCTOSTHHBIX MATHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH PA3AEICHUS ITOJFOCOB MarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoienupoBaHre€ MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarauTHoe 1oJjie ToKa. DJIeKTPOMAarHur.

JlercTBME MarHUTHOTO TIOJIS HA MPOBOJHUK C TOKOM.

DJIEKTPOABUTATENH TIOCTOSHHOTO TOKA.

HccnenoBanue siBICHUS 2JIEKTPOMAarHUTHON WHAYKIIUH.

OnbiTel Dapajes.

3aBUCUMOCTh HAIpPaBJICHUS WHAYKIIMOHHOTO TOKa OT YCJIOBHUH €ro
BO3HUKHOBEHHSI.

DJIEKTPOreHEepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomul u onvimul.

1.

o o &~ w

10.
11.

12.

13.

14.

15.

16.

OneITel O HAOMIONCHUIO DJICKTPU3ANMHM TEN HWHAYKIUEH ©  TPHU
COTIPUKOCHOBCHHH.

UccnenoBanre AeMCTBUS DSJIEKTPUYECKOTO TMOJNS Ha MPOBOJAHUKU U
JTUDJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUIECKON 1IETH TOCTOSIHHOTO TOKaA.
V3mepeHre 1 peryJIMpoBaHUEe CUJIBI TOKA.

V3mepeHre 1 peryIMpoBaHNEe HAIIPSKEHUS.

HccrnenoBanne 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pPEe3UcTop, OT
COTIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIIIHEC 3aBUCUMOCTD AIIEKTPUIECKOTO
COTIPOTUBJICHUSI TIPOBOJAHWKA OT €ro JUIMHBI, ITUIOMIAAHM ITONEPEYHOTO
CEYeHHUs U MaTepuana.

[IpoBepka mpaBuia CIOKEHHS HANPSHKCHUH TPU TIOCISIOBATEIIBHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia A8 CHIBI TOKa TPH TApPAICIHHOM COCIUHEHUN
PE3UCTOPOB.

Omnpenenenne padOTHI YMEKTPHUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
OnpeneneHrne MOIMHOCTH DJIGKTPUYECKOTO TOKA, BBIICISEMON Ha
pe3ucTope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT
HaIIpsKEHUS HA HEW.

Onpenenenue KII/[ nHarpeBaTerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBHSI TIOCTOSIHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO TIOJNSI TMOCTOSHHBIX ~ MarHUTOB TPU  UX
00BeIMHEHUY U Pa3/ICTICHUN.

UccnenoBanne neicTBUsI IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




17. OOBITBl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbl  B3aMMOJICUCTBUS
KATyIIKA C TOKOM M MarHutra OT CWJbl TOKa W HAIpPaBJICHUS TOKa B
KaTyILKE.

18. MI3yueHue nerlCcTBrsI MAarHUTHOTO TO0JI HA IPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHue padoThl JJIEKTPOIBUTATEINS.

20. Izmepenue KIIJ] anekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbpITBI 1O HWCCIEIOBAHHUIO SIBJICHUS JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIICJOBAHUE W3MEHEHUW 3HAYEHUS W HANpaBJICHUS HMHIYKIIMOHHOTO
TOKaA.

9 KUIIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe JaBWXKEeHHE. MarepuanbHas Touka. Cucrema oOTcuéra.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABUXKEHHS. PaBHOMEpHOE NPSMOIMHEWHOE
nBrkeHne. HepaBHoMepHOe npsiMosinHETHOE ABMxkeHne. CpeqHsis 1 MTHOBEHHAs
CKOPOCTb TeJa IIPU HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiinHEWHOe aBrkeHue. (CBoOogHOE
nageHue. OnbiTel ["anumes.

PaBHOMepHOE nBMXKEHUE MO OKpyKHOCTH. Ilepmon u dacrtota oOparieHus.
JIuHenHas u yrioBasi CKOpOCTU. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[Tepsoiii 3ak0H HberoToHa. Bropoit 3akon HeroTtona. Tperuii 3akon HeroToHa.
[IpuHIMII CYNIEpHO3ULIMU CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbXKEHUS, CHUIIa
TPEHHUS IIOKOsI, APYTUEe BUIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO
najgenus. J[Buxenue rmianeT Bokpyr ConHima. IlepBas kocMu4eckas CKOpPOCTb.
HesecomMocTts u neperpysku.

PaBHOBecue maTepuaibHOM TOYKH. AOCOJIIOTHO TBEpJOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUVIEHHON OChIO BpallleHus. MOMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenue ummynbsca. IMnynsc cuiibl. 3aKOH COXPaHEHUs
UMIyJibca. PeakTMBHOE JIBUKEHHUE.

Mexannueckas paboTa W MOIIHOCTh. PaboTa cuil TSKECTH, YHOPYTOCTH,
TpeHus. CBs3b dHEpruu U paboThl. [loTeHIMabHAS PHEPTUSI TEJa, MOIHATOrO HaJl
MMOBEPXHOCTHIO 3eMiIH. [loTeHIIManbHas SHEeprus CxaTou npyxkuHbl. Kunertnueckas
sHeprus. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAaHECHHUS MEXaHUYECKOM
SHEPTHUH.

JHemoncmpayuu.

1. HabmroneHue MeXaHUYECKOTO JABUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJ

OTCYETA.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTedl W TPAeKTOpPUN ABUIKEHHS OJHOTO M TOrO XK€ Teja
OTHOCHUTEJIBHO PA3HBIX TEJl OTCYETA.

N3mepeHune cKkOpOoCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKECHUS.
HccnenoBanne npu3HakoB PABHOYCKOPEHHOT'O JIBUKEHUS.

HaGmronenne nBrxeHus Tela 1Mo OKPY>KHOCTH.

Hab6mronenne MexaHnuecKuX sSIBICHUN, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ paBHOMEPHOM M  YCKOPEHHOM  JBUKEHHUH
OTHOCUTEIBHO KaOMHETa (PU3UKH.

3aBUCHUMOCTh YCKOPEHHMS Tella OT MAaccChl Tela W JEWCTBYIOUIEH Ha HEro
CHJIBL.

Hab6mronenne paBeHcTBa CUIT ITPU B3AaUMOJICHCTBUH TEJI.

N3MeHeHue Beca Tesia mpu yCKOPEHHOM JBUKEHUM.

[Tepenava umiynbca Ipu B3auMOICHCTBUU TEJL.

[IpeoOpa3zoBanus SHEPTUM MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITYJIbCa MPU HEYTIPYTOM B3aUMO/ICHCTBUM.

CoxpaHeHue UuMIyJbca mpu abCOTIOTHO YIPYTroM B3aUMO/ICHCTBUU.
HaOnronenne peakTHBHOTO JBUYKEHUS.

CoxpaHeHHue MEXaHUYECKON SHEPIUHU IIPU CBOOOIHOM IaJICHUH.
CoxpaHeHrEe MEXaHUYECKOW YHEPTUU MPU ABUKECHUU TeJa MO/ ICHUCTBUEM
PY>KUHBI.

Jlabopamopuwvie padbomul u onvimol.

1.

KoncTtpyupoBanue TpakTa Ijisi pa3roHa U JaJbHEUIIET0 paBHOMEPHOTO
JBYKEHUS TIapUKA U TEJIEHKKH.

OrnpeneneHue CpeaHel CKOPOCTU CKOJIBKEHHUSI OpyCKa WU JABUKEHUS
[IapUKa 10 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHUsI Tejla MPU PABHOYCKOPEHHOM JBHKEHUU MO
HaKJIOHHOM IUIOCKOCTH.

UccnenoBanrie 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 HayalbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAYaJIbHOM CKOPOCTH IIyTH OTHOCSITCS KaK psJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanre 3aBUCHUMOCTH CHUJIbI TPEHUSI CKOJIBXKEHUSI OT CHJIbI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kKodhHUITMEHTA TPEHUS CKOJTBKEHUS.

Ornpenenenue ECTKOCTH NPYKUHBI.

Onpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM ABM)KCHUH Tela
M0 TOPU3OHTAIILHOW MMOBEPXHOCTH.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




10. Ompeienienne  paOOTHl  CHIIBI  yIPYTOCTH TMPU  TMOABEME Tpy3a ¢
UCIOJIb30BAaHUEM HEMOJIBIKHOTO U TTOJABHKHOTO OJIOKOB.

11. MI3y4yeHue 3aKk0Ha COXPaHEHUSI SHEPTUU.

Paznen 9. Mexannveckue KoJ1e0aHUS U BOJIHBI.

KonebarenbHoe nBuxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUIi: TIEPUO]I,
4acToTa, aMIUTUTyAa. MareMaTHuecKuil U Mpy>KUHHBIM MasTHUKU. [IpeBpaienue
SHEPTUU MPH KOJIeOATETHHOM JIBUKEHUU.

3aryxarone — kosieOaHusa.  BeiHykzaeHHble — kosneOanus.  Pe3onanc.
Mexanuveckue BosiHbl. (CBoicTBa MexaHuueckux BojiH. [IpomonbHbie U
nornepeyHble BOJHBI. JIMMHA BOJHBI ©  CKOPOCTh €€  pacrpoCTpaHEHUS.
MexaHuvecKkre BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3Byka M BbicOTa TOHA. OTpakeHue 3Byka. MH(pa3Byk u
yJIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenue kojieOaHuii Tea IOA ACUCTBUEM CHJIIBI TSDKECTH W CHIIBI
YOPYTOCTH.

HabGmronenue xosnebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenrie BoIHYKICHHBIX KOJIeOaHUM U pe30HaHCA.

PacnpocTtpanenue npo10abHbIX U MOMEPEUHbIX BOJIH (Ha MOJIEIH).

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTUYECKHUN PE30HAHC.

Jlabopamopuwvie padbomul u onvimol.

1. OnpeneneHre YacTOThl W TEepuoAa KoJIeOaHWl MaTeMaTU4eCKOTO
MasTHHKA.
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Onpenenenue 4acTOThl U IEPUOAA KOJIEOaHUN MPYKUHHOTO MasiTHUKA.
UccnenoBanrie 3aBUCUMOCTH TIepuoAa KoJieOaHUN MOABEHIEHHOIO K HUTH
rpy3a OT JJIUHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTH NEPUOJIA KOJIEOAHUM MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH IE€puoJa KoieOaHHWl rpy3a, MOJBELIEHHOIO K
HUTH, OT Macchl rpysa.
6. OmbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  IME€pHoJa  KOJEOaHMIA
NPY>KUHHOTO MasATHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.
7. U3mepeHnue yckopeHus CBOOOJHOIO MaJCHHUS.
Paznea 10. Di1eKTpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE  TMOJie.  JJEKTpOMarHuTHble  BoJIHBL.  CBOICTBa
AJEKTPOMArHuTHhIX BOJH. Illkana »nekTpoMarHuUTHBIX BOJH. Hcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JUISl COTOBOM CBSI3H.
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DneKTpoMarHuTHas npupoga cBera. CKopocTh cBeTa. BoJHOBBIE CBOIICTBa
CBETa.

Jlemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimel.

1. W3yuenue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOUIBI0O MOOHIBHOTO

TenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHUS.

JlyueBas ~ Momenb  cBera.  Mcrounmkum — cBera.  IIpsMonuHeEnHOE
pacnpoctpaHeHue cBera. 3atMeHus ConHua u Jlynsl. Otpaxenue ceta. [lnockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnienne cBera. 3akoH mpenomiieHUs cBeta. [lomHOe BHYyTpeHHEe
OTpaX€HHE cBeTa. VICmonb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJIAX.

Jlunza. Xonm onayuedr B guH3e. OnTuyeckas cucrema ¢oToanmnapara,
MHUKpOCKONAa M Tejeckoma. [7a3 kak onTudeckass cucrema. bIM30pyKocTh U
JTATbHO30PKOCTb.

Paznoxxenue Oenoro cBera B crnekTp. Omnbitel Hbtorona. CroxeHue
CIIEKTPAJIbHBIX LIBETOB. J(ucnepcus cBeTa.

Jlemoncmpauuu.

[IpssmonuHeiiHOE pacpOCTpaHEHUE CBETA.

Otpaxxenue cBera.

[Tonyuenne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue cpera.

Onruyeckuil CBETOBOJ.

Xon nmydei B cobuparomieii TuH3e.

Xox JIyder B pacCEeUBAIOIIEH JINH3E.

[Tomyuenune n300pakeHU ¢ TOMOIIBIO JINH3.

. Ilpunnmn nevictBus Goroanmapara, MUKPOCKOTIA U TEJIECKOTIA.

10. Mopensp rnasa.

11. PaznoxeHue 0enoro cBeTa B CIEKTP.

12. [Tomyuenue 6em0T0 CBETA IMPH CIIOKEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopmusie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPaK€HUSI CBETOBOIO Jiyya OT yria
naJICHUS.
N3yuenune xapakTeprucTuK U300pakeHus MpeMETa B INIOCKOM 3epKalie.

3. HccnegoBaHue 3aBUCMMOCTH YIJIa MPEJIOMIIEHUS CBETOBOIO Jiy4ya OT yrjia
NaJICHUS Ha TPAHUILIE «BO3LYX—CTEKIIO».
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[Tonydenne n300pakeHU ¢ ITOMOIILI0 COOUPAIOIICH JIMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOMparoien
JIVH3BI.

OnbITHI 110 Pa3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITel MO BOCHPUSITHIO I[BETA MPEIMETOB MPHU MX HAONIOJEHUHU Yepes3
I[BETOBBIE (PUIIBTPHI.

Pa3znen 12. KBanToBbIe IBJIeHUS.

Omnwitel Pezepdopna u mmaneraphas mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomeHne ceeta atoMoM. KBaHTel. JInHeHYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyknonnas wmopens artomHoro snapa. HW3otonsl. PaanoakTuBHBIE
npeBpaunieHus. [lepron nmonypacmnaia aTOMHBIX SIIED.

AnepHble peakuuu. 3aKOHbI COXPAHEHHMs 3apsiOBOrO M MAacCOBOI'O YHUCEI.
DHeprus CBA3M aTOMHBIX saep. CBA3bp Macchl U dHEpruu. Peakuuu cuHTE3a U
nenenus anep. Mcrounuku sueprun CoJiHIA U 3BE3L.

SnepHas osHepretuka. JeMCTBUS pagUOAKTUBHBIX M3JIYyYEHUNW HA JKUBBIE
OpraHU3MBI.

Hemoncmpayuu.

CnexTpel U3y4EeHUS U MOTJIONIEHUS.
CnexTpsl pa3aIu4HbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamepe Bunbcona.
Pabota cuérunka HOHU3UPYIOMINX U3ITYUEHUH.
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Perucrparus uznmydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuwvie padbomul u onvimol.

1. HaOnrogeHue CIIONIHBIX U TUHEUYATHIX CIIEKTPOB U3JIYUYEHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE SHEPIUHM YaCTULBI [0 TOPMO3HOMY

nyTH (1o dotorpapusim).

3. U3mepenue paanoakTuBHOTO GoOHA.

IHoBTOpPHUTEILHO-0000 1A LU MOIYJIb.

[ToBTOpUTENTHEHO-0000MMIAIOMINN MOAYTh TIPEAHA3HAYECH JJI CHCTEMATHU3aIuU
U 0000IIeHHs  MPEAMETHOTO  COACpXaHUs M ONbITa  JACSITEIbHOCTH,
PUOOPETEHHOTO TIPU M3YyYEHUU BCEro Kypca U3HKH, a TAKXKE IS MOATOTOBKHU K
OCHOBHOMY TOCYIapCTBEHHOMY »J3K3aMEHy 10 (Qu3uke [isi OO0y4arommxcs,
BBIOPABIIINX 3TOT yUEOHBIN MpEIMET.

[Ipu u3ydeHUM AAHHOTO MOJIYJISI PEeaTU3YIOTCSI M CUCTEMATU3UPYIOTCS BUIBI
JIeSITEIbHOCTH, HA OCHOBE KOTOPBIX 00ECIeYnBACTCA JTOCTHUKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PE3ylbTaTOB  00y4deHUs, QopMupyercs
€CTECTBEHHOHAYYHAass TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOOB HCCIIEIOBAHMS
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SIBJICHUM npupoabl WM TCXHHUKH, OBJIIAACHHC YMCHHUSIMU 00BACHSITH (1)I/ISI/II‘ICCKH6
ABJICHHUA, IIPHUMCHAA IIOJIYYCHHBIC 3HAHMA, PCIIAaTb 3adadd, B TOM YHCIIC
Ka4CCTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

HpI/IHHI/IHI/IaHBHO I[GSITCJ'IBHOCTHI)Iﬁ XapaKTCp AAHHOI'O pa3aciia pCalnu3yCTCs
3a CYET TOro, 4YTO 06yan0mHec;{ BBIIIOJIHAIOT 3addaHWA, B KOTOPBIX HM
npcaaaracTcs:

Ha OCHOBC IIOJYYCHHBIX 3HAHUU paciio3HaBaTb M HAY4YHO O0OBSACHATH
(bI/ISI/ILIEECKI/IG SIBJICHHUS B OKpY)KaI-OHICﬁ npupoac u HOBCCHHGBHOﬁ KU3HU,

HCIIOJIB30BATh HAYYHBLIC MCTOAbI UCCIICAOBAHUA (1)I/ISI/II-I€CKI/IX HBJIE?HHFI, B TOM
YUCJIC OJI1 ITPOBCPKU THITIOTE3 U MMOJYUCHUA TCOPCTUUCCKUX BBIBOIOB,

OOBSACHATH HaY4YHBIC OCHOBBLI HanOoJiee BaKHBIX I[OCTI/DKCHI/II\/'I COBPCMCHHBIX
TGXHOJIOFPIIZ, HalIpuMEp, MPAKTUIYCCKOTO HUCITIOJIb30BAHHA PA3JIMUYHBIX KCTOUYHHUKOB
OHCPIruM Ha OCHOBC 3aKOHAa IPCBpalliICHUA U COXPAaHCHHA BCCX M3BCCTHLBIX BHU0B
OHCPIUH.

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHU A

N3yuenune ¢pu3nky HA ypOBHE OCHOBHOTO OOIETO 00pa30BaHUs HAMPABICHO

Ha JOCTH)KEHHUE TUYHOCTHBIX, METAIIPEMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B pesynbraTe nzyuenus pu3MKM HA YPOBHE OCHOBHOTO 00IIeTr0 0O0pa3oBaHUS

y obyugaromierocs 0yayT copMHUpPOBaHBI CIEAYIOIIHNE JTUYHOCTHBIC PE3YJIbTaThl B
YacTH:

1) naTpuOTHYECKOr0 BOCIIMTAHMS:

- MPOSIBIICHUE MHTEpPECa K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(bu3HYeCKoi HayKU;

- ICHHOCTHOE OTHOIIICHUE K JTIOCTUKEHUSIM POCCUUCKUX YUEHBIX -(DU3UKOB;

2) rpaKIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCTINTAHUA:

- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJIEHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBI3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JTOCTHKCHHIM
busuky;

- OCO3HAaHHWE BAXKHOCTU MOPATBHO-ITHUYECKUX TPUHILHUIOB B JEATEIbHOCTH
YYEHOI0;

3) 3¢TeTH4eCKOro BOCIIUTAHUSA:

- BOCHPUATHE ICTETUYECKUX KadyecTB (PU3NYECKON HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHMS:

- OCO3HAaHHME IEHHOCTH (PU3MUYECKOM HAyKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI PA3BUTHS TEXHOJOTHM, Ba)KHEWIEH COCTABIISIIOLIEH
KYJbTYPBI;

- pa3BUTHE HAY4YHOU JI0O03HATEIBLHOCTH, HMHTEpeca K HCCIEI0BATEIbCKOM
NeSATeIbHOCTH;

5) dopmupoBaHHsi  KYJAbTYPbl  30pPOBbSI M  3MOIHOHAJLHOIO
0s1aromoJry4us:

- OCO3HaHHME IIEHHOCTHM Oe€30macHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXKHOCTH TMpaBUi O€30MaCHOrO IIOBEJCHHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C AJIEKTPUUECKUM M TEIJIOBBIM O0OpYJTOBaHHEM B
JIOMAITHUX YCJIOBUSIX;

- c(OpMUPOBAHHOCTh HaBbIKa pedIieKcuM, MPU3HAHUE CBOETO MpaBa Ha
OImMOKY U TaKOTO e MpaBa y APYroro 4eJIOBEKa;

6) Tpya10BOI0 BOCIIMTAHMSA:

- aKTUBHOE y4yacTHE€ B PEIICHWU TPAKTUYECKUX 3a1ay (B paMKax CEMbH,
oOpa3oBaTeIbHOM  OpraHu3allid, ToOpojJia, Kpas) TEXHOJOTHMUECKONW U
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COITMAJILHOM HAIPABIICHHOCTH, TPEOYIOMUX B TOM YHCIE H (U3UICCKUX
3HAHMU;

e - MHTEpEC K MPAKTUYECKOMY M3YUCHHUIO Mpodeccuii, CBI3aHHBIX ¢ (PU3UKOIA;

e 7)3K0JOrHY€CKOro BOCIIUTAHUA:

e - OpHUCHTAIlUSI Ha TpPUMEHEHHE (U3MYCCKMX 3HAHUM JJIs pelieHus 3a1ad B
00JIacTH OKpY’KaroIel cpenpbl, IUIAHUPOBAHUS TIOCTYIIKOB M OIIEHKH HX
BO3MOXHBIX MTOCTIECJICTBUI JIJI1 OKPY’KAIOIIEH Cpebl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOjeM U MyTel ux

penieHus;

e 8) aganTanMu K M3MEHAIOIIUMCS YCJOBUSM CONMAJIBLHOW M NPHUPOIHON
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJICHCTBUM TMPU BBIMOJHEHUH HCCICIOBAHUN W
MPOEKTOB (U3MYECKONM HAMPaABIECHHOCTH, OTKPBITOCTh OMBITY W 3HAHUSAM
APYTHX,

e - TIOBBIIICHHWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JIeSTeNTbHOCTD;

e - OTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUIA, B TOM YHCIie (OPMYIHPOBATH
UJIeH, TIOHATUSA, TUIIOTE3bI O PU3HUECKUX 00OBEKTaX U SABIICHUSX;

e - OCO3HaHME JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

e - IUIAHMPOBAaHHUE CBOErO0 pa3BUTUS B MPUOOPETEHWH HOBBIX (PUINYECKUX
3HAHUI;

e - CTPEMIICHHE aHAJIM3UPOBATh U BBISBISATH B3AMMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

e - OICHKA CBOMX JACUCTBHM C YYETOM BIMUSHHMS Ha OKPYKAIOWIYIO Cpexdy,
BO3MOXHBIX TJIOOAJIbHBIX MOCIEACTBHIA.

METAINPEAMETHBIE PE3YJIbTATHI

B pesynabTaTe ocBoeHMs mporpaMMmbl 1o (U3MKE HA YPOBHE OCHOBHOTO
ob1rero oopazoBanus y o0ydaromierocs OyayT chhopMUpOBaHbI MeTanpeaMeTHbIe
pPe3yJbTaThl, BKIIIOYAIOIIUE MTO3HABATEIIbHBIC YHUBEPCATIbHBIC yUCOHbIE IeHCTBUS,
KOMMYHUKAaTUBHbIE  yYHMBEPCAJIbHBbIC  Yy4eOHBbIC  JCUCTBHUS,  PETYJISTHBHbBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUSI.

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE Y4eOHbIE 1eHCTBUS

Ba3oBbie JJornueckue 1eicTBUA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(siBNIEHUI);
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YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(PUKAIIMKA, OCHOBAHUS JIJIs
0000111eHNs U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTUBOPEUHUS B pacCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOIOICHUSIX, OTHOCSAIIUXCS K (DU3UUYECKUM SIBIICHUSIM;
BBISIBJISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU U3YyYEHUU (U3HUECKUX
SIBIICHUH W MPOIIECCOB, JIENATh BBIBOJBI C MCIIOJIB30BAHUEM JICTYKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIOUEHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX
(U3NIECKUX BETTUYHH;

CaMOCTOSITEJIbHO BBIOMPATh CIMOCOO pelIeHus Yy4eOHOW Quznueckoit
3aaun (CpaBHEHUE HECKOJBKUX BapUaHTOB pEIICHUs, BHIOOpP Hambosee
MOXOSIIEro ¢ y4ETOM CaMOCTOSTENILHO BBIJICTICHHBIX KPUTEPHEB).

ba3oBble nucciaenoBarejbCKue 1elCTBUS.

UCII0JI30BaTh BOMPOCHI KaK UCCIE0BATENbCKUN NHCTPYMEHT TO3HAHUS;
IPOBOJUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IJIaHY OIBIT, HECIOKHBIN
(Gu3nUecKuii 3KCHEpPUMEHT, HEOOJIbIIOE UCCIeI0BaHue (PU3NYECKOTO
SABJICHUS;

OLICHMBaTh HAa MPUMEHUMOCTh M  JOCTOBEPHOCTh HMH(POpPMALHUIO,
MOJIYYEHHYIO B XO/I€ UCCIIEIOBAHUS WIIM SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOIO HAOMIOACHUS, OIbITA, UCCIICIOBAHUS;

MIPOTHO3MPOBaTh  BO3MOXKHOE JalibHEWIIee pa3BUTHE  (DUIUUECKUX
MIPOLIECCOB, @ TAKXKE BBIJIBUTaTh MPEANOI0KEHHS 00 UX Pa3BUTUHU B HOBBIX
YCIIOBUAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MPUMEHSATH Pa3IMYHbIE METObl, NHCTPYMEHTBI U 3alPOCHI IPU MOUCKE U
orOope HMH(pOPMAlUKU WIA JAHHBIX C YY4ETOM MPEIIOKEHHOU Y4eOHOU
dusznueckoi 3anayu;

aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3INYHBIX BUIOB U (POPM MPEICTaBICHHUS;

CaMOCTOSITENILHO ~ BbIOMpaTh ONTUMAaJbHYIO (OpMy MpeacTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATh pEIIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, IdarpaMMaMu, HTHOU TpaduKoi 1 1X KOMOMHALIUSIMHU.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1efiCTBUS:

B XO7le OOCYXJCHHS Y4eOHOro MaTepHalia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIIECTBY 00CYX)AAE€MON TEMBI U
BBICKA3bIBaTh HJICW, HAIICJICHHBIE HA PEIICHUE 3aJa4d W TMOJJep>KaHue
Onaroskes1aTeIbHOCTH OOIIEHHS

COTOCTAaBIISATh CBOU CYXKACHHUS C CYXKICHHSIMH JAPYIMX YYaCTHHUKOB
aranora, OOHapy>KMBaTh Pa3jINiKMe U CXOJICTBO MO3UITUN;
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BBIPA)KATh CBOIO TOUKY 3PEHHS B YCTHBIX U MHUChbMEHHBIX TEKCTAX;
MyOIMYHO MPEJCTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(dKCTIepUMEHTa, UCCIICIOBAHUS, TIPOEKTA);

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIECTBA  KOMAHJAHOW U
UHAUBUAYATbHOM paboThl TMpPU pEIICHUU KOHKPETHOW (U3MUECKOU
poOJIeMBI;

NPUHUMATh L€ COBMECTHOM JEATEbHOCTH, OPTaHU30BbIBATH JCHCTBUS
no e€ JOCTIKEHMIO: pACHpENeNsaTh PO, OOCYXKIaTh MPOLECCHl U
PE3YNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFO/IEH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTasi KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABICHUIO M KOOPAMHHUPYS CBOM JEWUCTBHS C JIPYTUMHU
YJICHAMH KOMAaH/IbI;

OIICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIUH MPOIYKT IO KPUTCPHUSIM,
CaMOCTOATENbHO CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHbIE YHHBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA

CaMoopraHmaunﬂ:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CHUTYyaIHsIX, TPEOYIOITUX
TS pereHust GU3NIeCKuX 3HAHUM;

OpUEHTHUPOBAThCS B  PANIMUHBIX MOAXOJAaX MPHUHATHUS  PEIICHUN
(MHAMBUAYaTbHOE, TPHUHATHE PEIICHUS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOSATEILHO COCTABJISITH AJITOPUTM PelIeHHs (PU3UIESCKON 3aa4u WK
MJIaHa MCCIIEIOBAHUSI C YYETOM HMMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBATh MpejlaraéMble BAPUAHTHI PEIICHUMH;
JieNaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIN HHTEJLJIEKT:

JaBaTh A/ICKBATHYIO OLIEHKY CUTYallUH U MpearaTh IJIaH €€ U3MEHEHHUS;
OOBSICHATh TPHUYUHBI  JOCTIKCHUSI  (HEIOCTHIKEHHSI)  PE3YJIbTaTOB
JeSITEIbHOCTHU, JaBaTh OLICHKY MPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTUBBI B JICATEILHOCTH (B TOM YHCIIE B XOJ BBITIOJHEHHUS
¢u3MuecKoro WMCCIeNOBaHUA WJIM TPOEKTa) Ha OCHOBE HOBBIX
O0OCTOSITENIbCTB, W3MEHMUBIIMXCA CHUTYyallUil, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYJIHOCTEH;

OLIEHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIA U YCIOBUSIM;

CTaBUThH ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WU JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
NpHU3HABATh CBOE MPABO HA OIMIMOKY MPHU pelIeHUH (HU3NUECKUX 3a]1a4 WK
B YTBEPKJACHUSAX HA HAYYHBIC TEMBI U TaKOE e MPaBo JPYroro.
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HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 Kjacce mpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

UCIIOIb30BaTh  MOHATHA: (PU3MUECKHUE U  XUMHUUYECKUE  SIBJICHUS,
HAOJII0JIeHUE, SKCIEPUMEHT, MOJENb, TUIOTE3a, CAUHUILI (PU3HMUYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHbleé COCTOSIHUS BeulecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe [BIKEHHE (PaBHOMEPHOE,
HEPABHOMEPHOE, NPSIMOJMHEWHOE), TPAaCKTOPHs, pPABHOJEHUCTBYIOLIAS
cuna, gedopmanus  (ympyras, — IUlacTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (nuddysus, TEMIOBOE ABUXEHUE YACTHUIl BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEpLUs,
B3aHMOJICICTBUE TEJ, PABHOBECHE TBEPJBIX TEI C 3aKPEILNIEHHOM OCBHIO
BpallleHUsI, Tepeaada AaBiCHUS TBEPABIMU TENaMH, KUJIKOCTIMU U
ra3amMy, aTMOC(EpHOE [JaBJEHUE, IUIABAaHUE TeEJ, [PEBpAIICHUS
MEXaHMYECKON SHEpPruu) MO ONHCAHUIO WX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIBITOB, JICMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;
pacmo3HaBaTh TMPOSBICHWE W3YYCHHBIX (U3UYECKUX  SBICHUUA B
OKpYXaloleM MHpE, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
MPUMEPHI JBIKCHHUS C Pa3TUYHBIMA CKOPOCTSIMH B JKMBOW M HEKHUBOU
Mpuposie, ACUCTBUE CWJIbl TPEHUSI B MPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOTO NaBIICHUS HA KMBOW OpPraHW3M, IJIaBaHWE PBIO, phIuaru B
TEJIe YEJIOBEKa, MPU 3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B yUEOHYIO,
BBIJICIISATH CYIIECTBEHHBIE CBOWMCTBA (MTPU3HAKHN) (PU3UUECKUX SIBICHUIA;
OMKCHIBATh U3yUYEHHBIC CBOMCTBA TEN U (PU3UUECKUE SIBJICHUS, UCTIONb3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJa YIPYTOCTH, CHUJIA TSIHKECTU, BEC
Tela, cujla TPEeHUs, JAaBieHHEe (TBEPAOro Tela, KUJIKOCTH, Trasa),
BBITAJIKMBAIOIAS CHUJIA, MEXaHWYecKas pabdoTa, MOIIHOCTh, TJICYO CHUJIBI,
MOMEHT CWJIbI, KO3(P(UIMEHT TOJIE3HOTO JACHCTBUS MEXaHU3MOB,
KUHETUYECKasl W TOTEHLUANbHAS HDHEPrus), MPU OINHUCAHUU TPABUIHHO
TPaKTOBaTh  (PU3MYECKUI  CMBICI  HMCHOJB3YEMbIX  BEJIMYMH, HX
0003HaueHUsT U €IUHUIIBl (U3HUECKUX BEIUYMH, HAXOIUTh (HOPMYJIBI,
CBS3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEJIIMYMHAMU,
CTPOUTH TpapvKu U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;
XapaKTepu3oBaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIPABWJIA CIIOXKEHUSI CUJI (BIIOJIb OJHOM MpsiMOit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBWIO paBHOBECUs pbluara (0yoka),
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«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAHEHHS MEXaHWYECKON
SHEPruM, NpU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMMCBIBATH €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MUECKUE SIBICHUS, TIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMii MPaKTHKOOPUEHTUPOBAHHOIO XapakKTepa:
BBISIBJIATh [IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsICHEHUE U3 1-2
JIOTUYECKHX ILIaroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3UYECKUX
ABJICHUH, PU3NYECKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3amadyd B 1-2 JEHCTBUA, MCHOJIB3YS 3aKOHBI M
(Gopmysibl, cBs3bIBarolIMe (U3NYECKHUE BEJIIMYMHBI: Ha OCHOBE aHajIu3a
YCJIOBMSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBHE, NOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYJIbl M MPOBOJIUTH PacyEThl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs 3a]]a4, OLEHUBATh PEATTMCTUYHOCTD
HOJYyYEHHON (PU3NYECKOMN BEIIMUUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO pEIUTh MpPU MOMOIIU
(u3MYECKUX METOJI0OB, B OMIMCAHUH MCCIIEIOBAHUS BBIIEISAThH IPOBEPSIEMOE
npeanosioxkenue  (Tumnoresy),  pazauMyaTb M MHTEPIPETUPOBATH
NOJIyYEHHBI pe3yJbTaT, HAXOJIUTh OHIMOKM B XOJI€ OIbITa, JAeNaTh
BBIBOJIBI 10 €T0 pe3yjbTaTam;

MPOBOJUTH OMNBITBI IO HAOMIONEHUIO (PU3UYECKHX SIBIECHUN WIH
buzndecKux CBOICTB TEI: dbopmyIUpoBaTh MIPOBEPSEMBIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOT0 000pYAOBAHMS,
3aMKChIBATh X0/ ONBITA U (POPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh TMPSMbIE HM3MEPEHHUS] PACCTOSHMS, BPEMEHH, MAaccChl Tela,
o0béMa, CHUIBI M TEMIIEpaTypbl C HCIOJIB30BAHUEM AHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH IOKa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM a0COIIOTHOM MOrPEIIHOCTH U3MEPEHUI;

MPOBOUTH UCCIIETOBAHNE 3aBUCUMOCTH OJIHOM (PM3UYECKOM BEIMYUHBI OT
IPYrofd C HCIOJb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU NYTH
PAaBHOMEPHO JBIXKYLIErOCsS Tejla OT BPEMEHU [BUKEHUS TeENd, CHIIbI
TPEHHUS CKOJIBKEHUS OT Beca Tela, KayecTBa 00pabOTKU MOBEPXHOCTEHN Tell
Y HE3aBUCHUMOCTH CUJIbI TPEHHUA OT IJIOIIAI CONPUKOCHOBEHUS TEN, CHIIbI
YIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BHITAIKMBAIOIIEH CHIIBI OT 00BEMaA
MOTPY’KEHHON YacTH TeJa U OT IUIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTH
OT TUIOTHOCTH Te€Ja, OT INIYOUHBI, HA KOTOPYIO MOTPYKEHO TeJIO, YCIOBUN
IUIaBaHUS TeJ, YCJIOBUN paBHOBECHs pbluara M OJOKOB), y4yacTBOBaTbh B
IUIAHUPOBAaHUM  y4eOHOro HCCIeAOBaHUs, coOUpaTh YCTaHOBKY U
BBIMOJHATh W3MEPEHUs, Clenysl MPeaoKEHHOMY IUIaHy, (UKCUPOBATH
pe3yabTaThl IMOJYYEHHOH 3aBUCHUMOCTH (DU3UYECKUX BEJIMYUH B BHJIE
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NpPEeUIOKEHHBIX TaONUIl U TpadUKOB, JAeJaTh BBIBOJBI IO pe3ysbTaTaM
UCCIIEI0BaHNS;

IPOBOJIUTh KOCBEHHbIE H3MEPEHMs (U3MUECKUX BEJIWYUH (IUIOTHOCTH
BEUIECTBA JKUJKOCTHM M TBEPAOrO TEJA, CHJIA TPEHHSI CKOJIbKEHMS,
JABJICHUE  BO3JyXd, BBITAIKMBAIOIIAS  CHJA, JICHCTBYHOLlas  Ha
NOTPY>KEHHOE B KHUAKOCTH TeI0, KOIDOUIIMEHT IOJIE3HOTO eHCTBUSA
OPOCTBIX MEXaHM3MOB), CIEAysl MPEUIOKEHHON HWHCTPYKLUMHU: IIpU
BBITIOJIHEHUU HW3MEPEHHM COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAHOBKY H
BBIYUCIISTh 3HAUYEHUE NCKOMOU BEITUYUHBI;

coOJI01aTh MTpaBuiia TEXHUKU O€30MaCHOCTH IIPH padoTe ¢ J1abopaTOpPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLMUIBI JACUCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, JMHAMOMETp, COOOIIAIOIINUECS COCYIbl, OapoMeTp,
phluar, MOJBUAKHBIN 1 HETIOJBUKHBIN 070K, HAKIOHHAS TNTIOCKOCTH;
XapaKTepu30BaTh MNPUHLMIBL  JEHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha HMX oOmucaHus (B TOM 4YHUCIE:
NOJLIMITHUKHA, YCTPOMCTBO BOJONPOBOJA, TUAPABIMYECKUA TIpecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP), UCIOIb3YS 3HAHUS
0 CBOMCTBaX (PU3MYECKHUX SABJICHUA U HEOOXOAUMbIE (PU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

NPUBOAUTHL  NpUMEphl  (HaXoAWTh  HMH(OpPMALMIO O  IpPHUMEpax)
MPAKTUYECKOIO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TOBCEAHEBHOU
KU3HU JUIs oOecrieueHrs 0e30MacHOCTU MpHU OOpalleHuH ¢ NpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 3JI0POBbSI M COOJIIOJEHUS
HOPM 3KOJIOTUYECKOT0 MOBEACHUS B OKPYKAIOIIEH cpee;

OCYLIECTBJISITh OTOOpP HMCTOYHMKOB uWH(opMauuu B HHTepHere B
COOTBETCTBHH C 33JJaHHBIM TOMCKOBBIM 3allPOCOM, Ha OCHOBE UMEIOIINXCSA
3HAHUM M TyTEM CpPaBHEHUSA pPA3JUYHBIX HCTOYHUKOB BBIACIATH
uH(POPMAIMIO, KOTOpas SBISIETCS NPOTHBOPEYMBONM WM MOXET OBIThH
HEJIOCTOBEPHOM;

HCITOJIB30BaTh IPU BBIIIOJIHEHUN YYE€OHBIX 3aJaHUI HAYyYHO-TIOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOrO0  COJEpKaHWs, CIPABOYHbIE MAaTepUalbl,
pecypcel cety HTEpHET, BiaaeTh NpuéMamMu KOHCIIEKTUPOBAaHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MHCbMEHHbIE U YCTHBIE COOOLICHHS Ha
OCHOBE 2—3 UCTOYHUKOB MHGpOpMAHK (HU3UIECKOTO COACPKAHUSA, B TOM
yucie MyOJMYHO JeNaTh KpaTKUe COOOIICHHsS O pe3yibTaTax MpPOEKTOB
WIM Y4eOHBIX HMCCIEAOBAaHUH, MpPU HTOM TIPaMOTHO HCIIOJIb30BAThH
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W3YYCHHBI TIOHSATHUHBIA ammapar Kypca (QU3MKH, COMPOBOXKIATH
BBICTYILJICHUE ITPE3EHTALIUEN;

IpU BBINOJTHEHUM YYEOHBIX MPOEKTOB W HCCJIEAOBAHUMA paCIpeaessaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHHM C TIOCTABICHHBIMHU 3aa4yaMu,
CIEIUTh 3a BBIIIOJIHEHUEM IUIaHA JCHUCTBUM, AaJEKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJAJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTpAaUBAThH
KOMMYHHUKAaTHUBHOE B3aUMOJCHCTBHE, YUUTHIBAasi MHEHUE OKPY KAIOIIHX.

K xoniy oOyuenus B 8 Kjacce nmpeMeTHbIEC PE3yIbTaThl Ha 0A30BOM YPOBHE
JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIe COCTOSTHUS BEILIECTBA, KPUCTATNINYECKHUE U
aMmopdHbIe Tena, HACHIIICHHBIH W HEHACBHIIMICHHBIM Tap, BIAKHOCTh
BO3JlyXa, TeMIleparypa, BHYTPECHHSS OJHEPrusi, TEIUIOBOW JBUTATENb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUM 3apsijl, AIEKTPUUECKOE T0JIe, TPOBOJIHUKH
U JUDJICKTPUKH, IOCTOSIHHBINA SJIEKTPUUECKUM TOK, MATHUTHOE T0JIE;
paziuuarh SBJICHUS (TEIUIOBOE pacHIMpeHUE M CKaTHhe, Terionepesaaya,
TEIJIOBOE PaBHOBECHUE, CMAauMBaHUE, KAMWUISPHBIC SBJICHUS, UCIIApEHUE,
KOHJIEHCAIIUs, IUIABJICHUE, KpHUCTaUU3alus (OTBEpACBAaHUE), KUIICHUE,
TerIonepeaayua (TeTI0NPOBOHOCT, KOHBEKIIUS, U3JIy4eHUE),
ANIEKTpHU3AIUs Tel, B3aUMOJICHCTBUE 3aPSAI0B, NCUCTBUS IIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKAHWE, B3aUMOJECHCTBUE MATHUTOB, JIEHCTBUE
MarHUTHOTO MOJIsi HA TPOBOJIHUK C TOKOM, 3JIEKTPOMArHUTHAsT UHIYKITUS)
M0 OINHWCAHUI0 MX XApPaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONIUX TaHHOE (PUBHYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBIICHHE M3YUYCHHBIX (DU3WYECKUX  SBJICHUU B
OKpY’KalollleM MHpEe, B TOM uwucie (U3UYECKUE SIBJICHHUS B MPHUPOJIE:
MMOBEPXHOCTHOE HATSHDKEHUWE M KaNWJUISIPHBIE SIBIICHUSI B TMPUPOJE,
KpUCTaJIbl B mpupope, uzinydeHue CoJiHIla, 3aMep3aHue BOJIOEMOB,
Mopckue Opu3bl, 00pa3oBaHHE pOCHI, TYMaHa, UHEs, CHETa, JIEKTPHUECKHE
SBJICHUSI B aTMoc(depe, dIEKTPUIECTBO KUBBIX OPTaHW3MOB, MAarHUTHOE
nmoyie 3eMiH, Jpeid TOII0COB, POJIb MAarHUTHOTO TOJS JUIS JKA3HU Ha
3emiie, MONSIPHOE CHUSTHUE, IPU ATOM MEPEBOAUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKU) (HUIUIECKUX
SIBJICHUI;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUECKUE SIBJICHUS, UCTIONb3YS
dusznueckre BEIMYUHBI (TEMIEpaTypa, BHYTPEHHSSI YHEPTHUs, KOJTUIECTBO
TEIJIOThI, YJEJIbHAsl TEIJIOEMKOCTh BEIIECTBA, YyJAEJIbHAs TEIUIOTa
MJIaBJICHUS, yJelIbHAs TEIIoTa MapooOpa3OBaHMs, yJleidbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOA(DPUIIMEHT TMOJE3HOTO JEHCTBUS TEIJIOBOU
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MallWHbBI, OTHOCUTENbHAA BJIAXXHOCTb BO3JyXa, JJEKTPUUECKUU 3apsf,
CUja TOKa, JJIEKTPUYECKOE HANPsKEHUE, CONPOTUBIICHUE IPOBOJHMKA,
yIeIbHOE  CONpOTUBIEHHE  BeEllecTBa, pabora U MOUIHOCTh
ANIEKTPUYECKOT0  TOKAa), NpPH ONHMCAHUM NPABWIBHO  TPaKTOBATH
(u3nYecKuil CMBICT HCHOJB3YEMBIX BEIMYMH, 0003HAYEHMS] U €IUHHULIBI
(U3nYeCKUX BEJIUYMH, HAXOOUTh (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
(U3NYEeCKyl0 BEIUYMHY C JPYrUMH BEIUYMHAMH, CTPOUTH TIpaduku
M3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUUUH;

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MUECKHE SBICHUS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIEC IIOJIOXKEHMSI MOJIEKYJSIPHO-KUHETUYECKON TEOPHUU
CTPOEHMsI BEILECTBA, MPUHLUI CYNEPHO3ULINH TOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma JUisl ydacTKa LenH, 3aKOH
Jixoyns—JleHnia, 3aKkOH COXpaHEHHUsI DJHEpPruy, IpU OTOM J1aBaTh
CJIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA M 3aIlIMChIBaTh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NUYECKHE MPOLECChl U CBOWCTBA TE€l, B TOM YHUCIE U B
KOHTEKCTE CUTyalUld NMPAKTUKOOPUEHTUPOBAHHOIO XapAKTEpa: BBIABIISTH
NPUYUHHOCIEICTBEHHbIE CBA3U, CTPOUTH O0BSICHEHHUE U3 1—2 JOru4ecKux
IaroB ¢ omnopod Ha 1—2 W3y4EeHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(U3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THhle 3amadyd B 2—3 JEWUCTBUS, HWCHOJIb3YSd 3aKOHbI U
dbopmynbl, CBsI3bIBaIONINE (DU3WUYECKUE BEIWYMHBI: HAa OCHOBE aHaln3a
YCJIOBHMSl 3aJlayd 3allHMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUIsl pELIeHUs 3a7add, BbIOUpaThb 3aKOHBI U  (QOPMYJIbI,
HEOOXoaUMblEe Ui €€ pelieHus, NPOBOJUTH PACUETBl M CpPaBHUBATh
MOJIyYEHHOE 3HaUY€HHUE (PU3NYECKOI BEIMYHUHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXKHO pEIIUTh MpPU HOMOLIU
($U3NYECKUX METOJIOB, HCIIONb3Yys OMHCAHHME WCCIEIOBAHUS, BBLACIATH
IIPOBEPSAEMOE  IPEAINOJIIOKEHUE, OLEHUBATh IPABUIBHOCTh IOPSIKA
IIPOBEJECHUS UCCIIEOBAHMSA, AEIIATh BEIBOBIL;

NPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3MYECKHX SIBICHUNA WU
(Gu3nYeCKUX CBOMCTB Tel (KaMUUIPHBIC SIBICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusl IpU H3IYYEHUM OT I[BETa H3JIydarolled (morionaromen)
IIOBEPXHOCTH, CKOPOCTb MCIIAPEHHs BOJABI OT TEMIIEPATyphl KUIAKOCTU U
Iomana €€ IOBEPXHOCTH, OJJIEKTpU3alus TeJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX 3apslOB, B3aMMOJCHCTBUE IIOCTOSHHBIX MArHWUTOB,
BU3YAJIM3aLAs] MArHUTHBIX TI0JIEM TIOCTOSIHHBIX MAarHuTOB, JCHCTBUS
MarHuTHOI'O IIOJI Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWUTa,
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CBOMCTBAa 3JIEKTPOJBUTATENSl MOCTOSHHOTO TOKa): (OPMYJIMPOBATH
IpoBepsieMble MPEANOIOKEHHs], COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py10BaHMsl, OMUCHIBATH X0 OIbITa U (POPMYJIUPOBATH BHIBObI;
BBIMOJIHATh ~ MpPSIMBIE ~ W3MEPEHHUs]  TEMIIepaTypbl, OTHOCHUTEIbHOU
BIQKHOCTH BO3/JyXa, CHJIbl TOKA, HANpsOKEHUS C HCIOJIb30BAHUEM
aHaAJIOTOBBIX NPHUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATh
pe3yabTaThl U3MEPEHUM ¢ YUETOM 3a/1aHHOM a0COJIIOTHOM MOrPEUIHOCTH;
IPOBOJIUTh HUCCJIEI0OBAHUE 3aBUCUMOCTH OJIHOM (PM3NYECKOM BEJIMUUHBI OT
ApPyrol C  HCIOJIB30BAHMEM MPSAMBIX HW3MEPEHHH  (3aBUCHUMOCTH
COINPOTUBJICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOLAAW MOMEPEYHOro
CEUEHUs U YAEIBbHOIO CONPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUJIbI TOKA,
WAYIIETO Yepe3 TPOBOJHUK, OT HANpPsHKEHUS Ha  TPOBOJHUKE,
UCCIIEJOBAHUE  IIOCJIEIOBATEIBHOTO M  MapajuIeIbHOTO  COEJUHEHMH
IPOBOJIHUKOB): IUIAHUPOBAaTh MCCIEAOBAaHHUE, COOMpATh YCTAaHOBKY U
BBITIOTHITh WM3MEPEHUS, Clenys MPeajoKEHHOMY IIaHy, (UKCHPOBATH
pe3ynabTaThl MONYYCHHOW 3aBUCUMOCTH B BHUAE TaOMUI] W TpaduKOB,
JeTIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIEIOBAHMS;

NPOBOJUTh KOCBEHHBIE H3MEpeHHs (PU3MUecKnX BenMWuuH (yaeiabHas
TETUIOEMKOCTh ~ BEIIECTBA, COMPOTHUBICHHE TNPOBOJHWKA, paboTa U
MOIITHOCTh JJIEKTPUYECKOT0 TOKa): IJIaHUPOBaTh W3MEpPEHHs, coOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIENysl MPEATOKEHHON WHCTPYKIUHU, U
BBIUMCIISTH 3HAUCHNE BETHUNHBI,

coOr01aTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPU padoTe ¢ J1abopaTOpHBIM
000py/1I0BaHUEM;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM Ha HMX ONucaHus (B TOM YHCIE:
CHUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIbTMETP, CUETYMUK OJJIEKTPUUECKOW DHEPTHH, DIEKTPOOCBETHTEIHHBIC
pUOOPBI, HarpeBaTEIbHBIE 3IEKTPONPUOOPHI (IPUMEPHI), INEKTPUUECKUE
MPEIOXPAHUTENH, JICKTPOMArHUT, HJIEKTPOABUTaTEIb IOCTOSIHHOTO TOKA),
UCIIONIB3YSl 3HAHHUA O CBOMCTBaX (M3MYECKUX SIBICHUM M HEOOXOIMMbIE
¢u3nyeckue 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U H3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTU4YHBIM pHUCYHKaM (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETpP, TUTPOMETpP, ABUraTeb BHYTPEHHETO
CTOpaHHUs, BJEKTPOCKON, PEOCTaTr), COCTaBIATb CXEMbI 3JIEKTPUUYECKHUX
Henei ¢ mocieoBaTeIbHbIM U MapaljIebHBIM COCTUHEHUEM 3JIEMEHTOB,
pasziunuasi yCJIoBHbIE 0003HAUEHUS AIIEMEHTOB 3JIEKTPUUECKUX LIETICH;
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OPUBOAUTHL  NpUMEpPhl  (HAXOAUTh  WHPOPMALMIO O  [pUMEpax)
NPaKTUYECKOTO HCHOJIb30BaHUS (U3NYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HU JIJIs1 oOecrieueHrs 0e30MacHOCTH MPHU OOpalleHuH ¢ MpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3/I0pOBbS U COOIIOICHUS
HOPM 5KOJIOTMYECKOTO ITOBEACHUS B OKPYKaIOILEH Cpee;

OCYHIIECTBJISATh TMOUCK HWHGOpMaMK  (HU3UYECKOTO COACpKAHUA B
WNuTepHere, Ha OCHOBE HWMEIOIIMXCA 3HAHMM U TyTEM CpaBHEHUSA
JIOTIOTHUTENIbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(OpMaIuioo, KoTopas
ABJISIETCS] IPOTUBOPEUMBOM WIIM MOXKET OBITH HEJJOCTOBEPHO;
UCIIOJIb30BaTh NP BHIMIOJHEHUH YYEOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO
JTUTEPATYpPy  (PU3UYECKOrO  COJEp)KaHWs, CIPaBOYHbIE MaTepualbl,
pecypcol cetn MHTepHeT, BnaaeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusi MHGOpPMAIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHbIE MHCHbMEHHBIE U KpaTKUE YCTHBIE COOOIIECHHS,
0000mas wHOpPMALUI0 M3 HECKOJBKUX HCTOYHHKOB (HU3UYECKOTO
colepXaHusi, B TOM 4YHUCJIe MNYyOIMYHO TMPEACTaBIATh pPE3YJIbTaThl
OPOEKTHOW WJIM HCCIEA0BATENIbCKON NEATEIbHOCTH, MPU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYCHHBIM TMOHATUWHBIA anmapar Kypca (U3UKH,
COMPOBOX/IaTh BBICTYINICHUE MTPE3EHTALINEH;

MpPU BBINOJHEHUU YYE€OHBIX MPOEKTOB W HCCIEAOBAaHUN (PU3MUECKUX
MPOLIECCOB paclpesesiTh OO0sA3aHHOCTH B TpPyHIe B COOTBETCTBHM C
MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTh 3a BBINOJHEHUEM IUJIaHA JACUCTBHUI U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJaJ B
NS TENbHOCTD IPYIIIbI, BEICTPaUBaTh KOMMYHUKAaTHBHOE B3aUMOICHCTBHE,
MIPOSIBIISISt TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHIy 00yueHus B 9 Kiacce nmpeMeTHbIE PE3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOLIUXCS YMEHHIA:

WCIONB30BaTh MOHSTHUS: CUCTEMa OTcu€Ta, MaTrepuajbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEIHLHOCTh MEXAaHWYECKOTO ABIDKCHUS, IehopMarius
(ympyrasi, mjacThyeckasi), TpEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, HMEHTP THKECTH, a0COIIOTHO TBEPJOE TEO,
LEHTP TSKECTH TBEPAOTO Tejla, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, MH(PA3BYK H YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaTbHO30PKOCTD,
CIEKTPBI UCITYCKAHUS W TOTJIOMICHUS, anbda, OeTa- U raMMa-u3IydeHus,
U30TOIIbI, SIZIEPHASl SHEPIETHKA;

paznuuath SIBICHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEUHOE
JBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJUHEHHOE ABM)KEHHE, CBOOOIHOE
NaJIeHUEe TeJl, PABHOMEPHOE JIBHXKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
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TEJ, PEaKTUBHOE JBUKEHUE, KOJeOATeNbHOE NBIDKEHUE (3aTyXarollue U
BBIHY)KJICHHBIE KOJIeOaHUs), pe30HAHC, BOJHOBOE JIBIJKCHHE, OTPa)KEHUE
3ByKa, MPSIMOJIMHENHOE PacCIpOCTPaHEHUE, OTPAXKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3oKeHUe OeIoro cBeTa B
CIEKTp U CJOXKEHUE CHEKTPaJbHBIX I[BETOB, JUCIIEPCUSl CBETA,
€CTECTBEHHasl PaJuOaKTUBHOCTh, BOBHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3JIy4ECHUS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX  SBICHUN B
OKpyXaromeM Mupe (B TOM 4Yucie (QU3NYECKHe SIBICHUS B IPHUPOJE:
IPWINBBI U OTJUBBI, IBHKEHUE TUIAHET COJTHEUHOW CUCTEMBI, PEAKTUBHOE
JBKCHHE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KHBOTHBIMU,
3eMJICTpSICEHUE, CEMCMUYECKHEe BOJHBI, I[yHaMH, 53XO, IIBeTa Tell,
ONTHUYECKHE SIBICHUS B NPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BHAMMOIO,
yIbTPaUOJIETOBOTO ¥ PEHTTCHOBCKOTO M3JIYyYEHUM, €CTECTBEHHBIN
paauoOaKTUBHBIN (DOH, KOCMUYECKHE JIYy4Yd, PaJUOaKTUBHOE H3JIyUEHHUE
OPUPOJIHBIX MHUHEPAJOB, JEHCTBUE PAJUOAKTUBHBIX M3JIyYCeHUH Ha
OpraHu3M 4YeJIOBEKa), MPU ATOM TNEPEBOAUTH MPAKTUUECKYHO 3ajJady B
y4eOHYI0, BBIJICNISITH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PUIHMUECKUX
SIBJICHUM;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TeJl U (PU3UUYECKUE SIBJICHUSI, UCIIOJIb3YS
dbu3nyeckre BEIMYUHBI (CPEAHSII U MIHOBEHHAas CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JIBW)KCHUH, YCKOpPEHHUE, TNepeMeIleHHUe, MyTh, YIjioBas
CKOpPOCTh, CHJIa TpPEHHS, CUJIa YINPYrOCTH, CHIa TSKECTH, YCKOPEHUE
CBOOOJIHOTO TIAJICHHs, BEC Tela, HMIYJbC TeJla, HUMITYJIbC CHIIBI,
MeXaHuueckas pabdoTa M MOIIHOCTh, MOTEHIUAIbHAS JHEPTHs Tela,
MOJHSTOTO HAJ MOBEPXHOCTHIO 3€MJIM, MOTCHIMAIbHAS YHEPrUsl CHKaTou
NPY>KUHBbI, KUHETUYECKAas DSHEpPrus, IOJHAsi MeXaHW4yecKass OJHeprus,
MEepUOJ U YacToTa KoJieOaHU, IIMHA BOJHBI, TPOMKOCTb 3BYyKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKAa3aTeslb MPEIOMIIEHUS CPEJibl), IPU ONKUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKHH CMBICT WCIOJIb3YEMbIX BEIUYHH,
0003HaUEHUS W CIUHUIBI (U3UYECKUX BEITUYMH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTNE JAHHYIO (PHU3UYECKYIO BEJIMUUHY C JIPYTUMHU BEIIMYWHAMH,
CTPOUTH TpahrKK U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SIBICHUS M IPOIECCHI,
UCIIOJb3Yys 3aKOH COXPAHEHMsI DHEPTrHM, 3aKOH BCEMUPHOTO TATOTEHUS,
MPUHLKN CYNEPHO3ULIUA CUJI, HPUHUMUII OTHOCUTEIbHOCTH ['anmunes,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHBI OTPaXEHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U MAaCCOBOIO YUCET
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OpU SACPHBIX PEaKIUsIX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (PU3NYECKUE NPOLECChl W CBOICTBAa Te€l, B TOM YHCIE U B
KOHTEKCTE CUTyalluld MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBIATH
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTHYECKUX
IaroB ¢ Omnopod Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBICHHIA,
(bu3MUECKNX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiath pacu€THble 3adaud (omMparomuecs Ha cucteMy u3  2-3
YpaBHEHHMI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONINE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJaud 3alKChIBATh KPAaTKOE
yCIIOBUE, BBISBISATH HEJAOCTAIOIINE WU M30BITOYHBIE TAHHBIC, BHIOUPATH
3aKOHBI B (DOPMYITBI, HEOOXOAUMBIE TSI PEIICHHsI, TPOBOJAUTD PAcCUEThI U
OLICHMBATh PEATUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXXHO PpEUIUTh TP MOMOIIH
(U3NYIECKUX METOJIOB, HCIIONB3Yys OMNHCAHHE WCCIEIOBAHMS, BBIACIATH
NpoBepsieMOe  TMPEANOI0KEHHE, OICHUBATh MPABWIBHOCTH MOPSIKA
NPOBEACHUS  WCCIEJOBaHWsA, JellaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOMIOICHUI U OTIBITOB,;

NPOBOAUTH OMBITHl MO HAOMIOACHWIO (PHU3UYECKUX SBICHUNA WIH
(u3nUecKuX CBOWCTB Tesl (M3ydeHue BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUS HHEPTUH, 3aBUCHUMOCTh TepuoAa KojeOaHWW NPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCHMOCTH OT
aMILUTUTYAbl MAJIBIX KOJ€OaHUM, MPSIMOJIMHEHHOE PacpOCTPaHEHUE CBETA,
pasnokeHue Oenoro CBeTa B CHEKTP, MU3YUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHHsl MpeaMeTa B cOoOMparolen
JMH3Ee, HAOMIOJCHUE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB H3ITYUYCHHS):
CaMOCTOAATEJILHO ~ COOMpaTh YCTAaHOBKY M3 HM30BITOYHOIO Habopa
o0opynoBaHMs, OMNHCHIBAaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMynupoBaTh BHIBOJIBI;

MPOBOJUTH MPU HEOOXOAWMOCTH CEPUI0 MPSIMBIX W3MEPEHUH, onpeaenss
CpeqHee 3HAYCHHE M3MEpAEMON BeIMUYMHBI (POKYCHOE paccTOsSHUE
coOuparomeid JMH3bI), OOOCHOBBIBATH BBIOOp cCmHOcO0a HW3MEpPEHUS
(M3MepUTeNbHOrO Mpuodopa);

IPOBOJUTH HCCJIENOBAaHUE 3aBHUCUMOCTEH (M3MYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HU3MEpPEHUM (3aBUCUMOCTh MYTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUU 0€3 HayallbHOM CKOPOCTH, NEpHUoAa
KoJieOaHUIl MaTeMaTHYEeCKOro MasiTHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU
yrila OTpa)K€HUsl CBETa OT yIja MaJieHUs U yIyia MpeJIOMJICHUs OT yriia
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HajeHus1): IUJIaHUPOBaTh HCCIIEIOBAaHHE, CAMOCTOATEIbHO COOMpATh
YCTaHOBKY, (UKCHpOBaThb pe3yJbTaThl IOJYYEHHOW  3aBUCHMOCTHU
bU3MYeCKUX BEIWYWH B BHUJAC TaOIUIl M IpadUKOB, JeJaTh BBIBOJBI IO
pe3yabpTaTaM UCCIIeI0BaHuUS;

OPOBOJIUTh KOCBEHHBbIE HW3MEPEHUS] (PU3NYECKUX BEIUYMH (CpeaHsis
CKOPOCTh M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBHXKCHHH,
YCKOPEHHUE CBOOOJHOTO MaJIeHUs, >KECTKOCTh MPY>KUHBI, KOAIDPUIMEHT
TPEHUSI CKOJBXKEHUS, MEXaHWdeckas padoTa MU MOUIHOCTb, YacTOTa U
nepuoJ, KoyieOaHWH MaTEeMaTUYEeCKOro U MPYXUHHOTO MAasiTHUKOB,
onTUYECKass CWia CcOOMparomieil JIMH3bI, PAJAMOAKTUBHBIM  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOTHITh U3MEPEHHUS, CIEAys MPEUI0KCHHON MHCTPYKIIUU, BBIYUCIATH
3HaYCHHUE BEJIMYMHBI U aHATM3UPOBATH MOJTYYCHHBIE PE3YNIbTAThI C YUYETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJI01aTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIPpH padoTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

pa3iauuaTh OCHOBHBIC TMPH3HAKA M3YyYCHHBIX (PU3NYECKUX MOJICICH:
MaTepualibHasi TOYKa, a0CONIOTHO TBEPAOE TENO, TOYEHHBIA HCTOYHHUK
CBETa, Jyd4, TOHKas IIMH3a, IUIAHETapHas MOJENb aTroMa, HYKJIOHHas
MOJIeTb ATOMHOTO SIPa;

XapaKTepU30BaTh MPHUHIMIBI JCUCTBUS U3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX OMHCAHHUS (B TOM YHCIE:
CHHUIOMETp, JATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHs, pPaKeTa,
9XOJIOT, OYKH, TMepHckom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOM, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUHA M  HEOOXOAuUMBbIE  (PU3MUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH H3YyYCHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIIECCOB
OpU pPEUIEHUH Y4eOHO-PAKTHUUECKHX 3a/Jad, ONTHYECKHE CXEMBbI IS
MOCTPOCHHUS N300paXKEHHH B IMIIOCKOM 3epKajie M COOMparoLIeil TNH3E;
OPUBOJUTH  MpUMEpPhl  (HAXOOUTh  HMHGOPMALMIO O  MpUMeEpax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJIs1 obecrieueHrs 0e30MacHOCTH MPH OOpalleHuu ¢ MpudopaMu H
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3/I0pOBbS U COOIIOACHUS
HOPM 3KOJIOTHYECKOTO MMOBECHUS B OKPY KaIOLIEH cpene;

OCYIIECTBJIATh TMOUCK WHGOpMauK (HU3UIECKOTO COACpPKAHUA B
HuTepHeTe, caMOCTOATENBHO (HOPMYNIHUPYS MOUCKOBBINA 3a1poc, HaXOAUTh
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MyTH OTPEAENICHUs JOCTOBEPHOCTH MOTYYCHHONW MH(OPMAIIMU Ha OCHOBE
MMEIOUIUXCS 3HAHUW U TOTIOJIHUTEJIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPHU BHITIOJIHEHUH YYEOHBIX 3a/JJaHU HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy  (PU3UUYECKOTO  COJEp)KaHHs, CIPABOYHbIE MaTepualbl,
pecypcbl cet IHTepHET, BlaieTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusi HH(DOpPMAITUU U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE€ MUCHMEHHBIE M YCTHBIE COOOIIECHHS HAa OCHOBE
uH(pOPMAIIMM U3 HECKOJIBKUX HCTOYHMKOB (DPU3UYECKOTO COJEp>KaHMUs,
MyOIMYHO MPEJCTABIATh PE3YIbTAThl MPOSKTHON MM UCCIEI0BATEIbCKON
NEATEIbHOCTH, MpPH HATOM TIPaMOTHO  HCIOJb30BaTh  HM3YYEHHBIN
NOHATUIHBIM anmapar u3y4yaeMoro paszaena (U3UKA U COMPOBOXKIATh
BBICTYIUICHUE [MpE3eHTalUed C Yy4€TOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB.
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bu6mmoreka [[OK
1.2 D 2 1
HBHHCCKHE BETHIHHbL https://m.edsoo.ru/7f416194
. bubmuoreka [JOK
1.3 EcTecTBeHHOHAYUHBIN METO/T TO3HAHUS 2 1 https://m.edsoo.ru/7f416194
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bu6mmoreka [JOK
33 Crna. Bugst et 14 2 https://m.edso0.ru/7f416194
Hroro no pazneny 21
Pasnen 4. JlaBiienne TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. [lepenaua gaBieHus: TBEPAbIMU 3 bubnmoreka [JOK
' TeIaMH, JKHUIKOCTSIMH U ra3amMu https://m.edsoo0.ru/7f416194
bu6mmnoreka [JOK
42 Hlaietie xHKoCTH > https://m.eds00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmochepHOe faeHe 6 https://m.edso0.ru/7f416194
44 JleficTBHE JKUIKOCTHU U Ta3a Ha MOrPYKEHHOE 7 3 bu6nuoreka LIOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 5. PaboTa m MoIHOCTBh. DHeprus
bu6mmoreka [{OK
A P 1
S aboTa 1 MOUIHOCTE 3 https://m.edsoo.ru/7f416194
bu6moreka [[OK
52 HpocTete MexamH3MEL > L https://m.eds00.ru/7f416194
bu6mmoreka [JOK
>3 Mexanuteckas SHepria 4 ! https://m.edso0.ru/7f416194
Hroro no pazmeny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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8 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3pen 1. TensioBuIe ABJIeHUSA
. bu6nuoreka [JOK
1.1 CrpoeHnue u cBOIMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmuoreka IJOK
1.2 T 21 1
CTIOBBIC HPOLECCH > https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 28
Pa3nen 2. JjekTpryecKue 1 MAarHUTHBIE SIBJIEHUS
91 DIIEKTPUUYECKUE 3aps/Ibl. 3apsyKEHHBIE Tela 7 1 bubnuoreka [IOK
' U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.2 I1 i i 2 2 7
OCTOTHHEI SICKTPHACCIMH TOX 0 https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
23 Marmuribie spneiis 6 L L5 https://m.edsoo.ru/7f4181ce
bubnuoreka IJOK
24 DMEKTPOMATHHTHAS HHIYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pasnery 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 145

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHBbIE
HaunMeHoBaHMe pa3/iesioB U TeM ungpoBbie
Ne i/ P Kourpoabnbie | IIpakTtuyeckue (mupp )
NMporpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3gen 1. Mexannueckue siBJICHUA
MexaHnYeCcKOe IBHKEHHE B CITOCOOBI €0 bubmuoreka [JOK
1.1 10 1
OMUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B 7 20 1 3
SAMMOACHCTBHC TEH https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
1.3 3aKOHBI cOXpaHe 10 3
HbL COXpaHeHAA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3znen 2. Mexannuyeckue Kojie0aHusi U BOJTHbI
bubmuoreka [JOK
2.1 Mexanudeckue Kojieoa 7 3
XAFIHCCIIE RonEbarmt https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
2.2 M .3 8 1 3
CRAHHICCKHE BOIHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 15
Pa3nen 3. JiaekTpoMarHuTHOE MOJI€e U J1eKTPOMATHUTHbIE BOJIHBI
DNEeKTPOMarHuTHOE 0JIE U bubmuoreka ITOK
3.1 6 2
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasnery 6
Pa3znen 4. CBeTOBbBIE SIBJIEHUS
4.1 3aKOHbI paCpOCTPAaHEHUs CBETa 6 2 bubnuoreka [IOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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https://m.edsoo.ru/7f41a4a6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTUYECKHUE TPUOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bubmmoreka [JOK
4.3 Paznoxenue 6enoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Paznen 5. KBanTOBBIE SIBJIEHHS
bu6mmoreka [JOK
51 Hcnyckanue u MorjiomieHe cBeta aToMoOM 4 1 https://m.edsoo.ru/7f41a4a
bubmuoreka [JOK
52 CTpoerie atomHOro sxpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3zneu 6. [loBTOpUTEIBHO-00001IAKO AT MOTYJIb
6.1 [ToBTOpeHue u 0600IIEHNE CONIEPIKAHUS 9 5 bubnuoreka ITOK
' Kypca ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IHOYPOYHOE IIVTAHUPOBAHHUE
7 KIIACC

Ne

/o

Tema ypoka

KoaunuecTBo 4acoB

KourpoJabubie
Bcero P
padoThI

IIpakTnyeckue
padoThI

DJIeKTPOHHbIE
Mara nudposbie
u3ydyeHusi | o0Opa3oBaTe/IbHbIEC

pecypchl

dusuka — HayKa O IPUPOJE.
SABnenus npupoasl. Pusndeckue
SABJICHUS

MexaHu4deckue, TCIIOBEIE,
AIEKTPUYECKUE, MAaTHUTHBIE,
CBETOBbIC, 3BYKOBBIC SIBJICHUS

®dusnueckre BEIUUUHBI U UX
U3MepeHue

VYpok-uccrnenoBanue "M3mepenue
TeMIIepaTypbl P MOMOIIN
KHUJKOCTHOTO TEPMOMETpPA U AaTUMKA
TeMneparypsl"

Kak ¢u3uka u qpyrue ectecTBEeHHbIE
HAaYKH U3Y4aroT PUPOLY.
EcrecTBeHHOHAay4YHBIN METOL
no3Hanus. Onrcanue GU3NIeCKIX
SIBJICHHI C IIOMOIIIBIO MOJCICH

bu6nmorekxa [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccinenosanue "[Ipoepka
TUIOTE3bI: JATHHOCTH MONETA MIApUKA,
MYIIEHHOT0 TOPU30HTAIBEHO, TEM
Ootbiie, ueM OOJIbIIe BhICOTA ITycKa"

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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Crtpoenue BemecTBa. ONBITHI,

bu6mmoreka [JOK

7 OKa3bIBAIOIINE JUCKPETHOES CTPOCHHUE
A HHE JHCKp P https://m.edsoo.ru/ff09fe0a
BEILIECTBA
8 JIBM>KeHHe JacTHIl BelIecTBa bubmmorera IOK
H Betn https://m.edsoo.ru/ff0a013e
VYpok-uccinenoBanue «ONbITH O
9 HaOJIIOCHUIO TETJIOBOTO PACIITUPEHHS
ra3oB»
10 ArperaTHble COCTOSIHMSI BEILIECTBA
B3anmocBsI3p MEXKTy CBOMCTBAaMHU
BEIIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSX M UX bu6nuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHBIX COCTOSTHUI
BOJIbI
MexaHHUYeCKOe IBH)KCHHE.
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE bubmorexa LOK
P P P https://m.edsoo.ru/ff0a05c6
JIBHOKCHUE
bubnuoreka IJOK
13 CkopocTh. Enunuibe! ckopoctu
P AT P https://m.edsoo.ru/ff0a079c
14 PacueT myTu ¥ BpeMEHH JBMKCHUS bubmorexa LOK
yr p A https://m.edsoo.ru/ff0a0ae4
Wnepuys. 3aKoH MHEPIUH.
15 BSaI/II)MO CHCTBUEC TeJIpKaK MpUYrHA bubmorexa [OK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEIl
16 [InoTHOCTH BemecTBa. Pacuet macchl bubmuoreka [JOK
1 o0beMa Teja 1o €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «OnpeneneHue

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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IIJIOTHOCTH TBépI[Ol" O TCIa»

Pemrenne 3amau oo teme "[IimoTHOCTD

bubmuoreka IJOK

18 BelecTna" https://m.edsoo.ru/ff0al23c
Cuna Kak XxapakTepucTUKa
19 B3aumozaencTaus teil. Cuna
ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «3yuenue
20 3aBHCHMOCTH PaCcTsKEHUS
(medopmarun) Ipy>KUHBI OT
IIPUIIOKEHHOU CHJIBI»
21 SBnenne Tarorenus. Cuia TSHKECTH
CBsI3b MEXK]Ty CHIION TSKECTH U
22 Maccoii tena. Bec tena. Pemenue bubamorexa LIOK
https://m.edsoo.ru/ff0al778
3amay mo teme "Cuna tsxectu"
93 Cuna TsyKecTH Ha APYTUX IUIaHEeTaXx. bu6mumoreka IIOK
OU3NYECKHE XaPAKTEPUCTUKH TIIIAHET https://m.edsoo.ru/ff0a1502
bu6numoreka [JOK
24 Hsmepertite cun. Jntamomerp https://m.edsoo.ru/ff0al8cc
Bbubnuorexa [JOK
25 Bec Tena. Heecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallPaBJIEHHBIX
26 10 OJHOMU Hiﬂifji)ﬁ. ’ bubmorera [OK
. https://m.edsoo.ru/ff0ala70
PaBronelicTByrOImAs cui
97 Pemenue 3amau mo teme
"PaBHonelicTByromas cui"
28 TpeHune CKONbXEHUS U TPEHUE ITOKOSL. bub6nuoreka [IOK
Tpenue B mpupojie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabora «3ydenune bubnuoreka [JOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CUJIbI TPEHHUS
CKOJIB)KEHHMS OT CUJIbl JABJICHUS U
XapaKkTepa CONPUKACAIOIINXCS
IIOBEPXHOCTEW»

https://m.edsoo.ru/ff0alcc8

Pemenue 3ala4 Ha OIIPCACIICHUC

30 PaBHOACUCTBYIOLIEH CUIIbI
Pemenue 3agad mo temam: «Bec

31 Tenay, «I'paduueckoe n3oOpakeHue bubnnoreka [HOK
cuy, «Cunby, «PaBHOACHCTBYIONIAs https://m.edsoo.ru/ff0alde0
CHUII»

Kontponbhas pabota no remam:
«MexaHndecKoe IBIKEeHHE», «Macca,

32 INIOTHOCTBY, «Bec Tenay,
«['pacduyeckoe n300pakeHUE CUT»,
«Cunb»

33 JaBnenne. CiocoObl yMEHBITICHUS U bubnuoreka [JOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3za. 3aBUCUMOCTh

34 NIaBJIEHMS ra3a oT 00béMa, bubmorexa HOK

https://m.edsoo.ru/ff0a2376
TEeMIEPaTypbl
Ilepenaya maBiaeHUs TBEPIBIMU
35 TCJ‘IZMHI/I }KEL[KOCTSIMI/I u 1§§3aMH. 3aKkoH bubmorexa HOK
’ https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBiieHue B )KHIKOCTH U Tas3e, bubmuorexa [JOK
BBI3BAHHOE JCHCTBUEM CHUJIIBI TSIKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau mo teme «JlaBienue B bubmuoreka IJOK
JKUJKOCTH | Tase. 3akoH [lackaisy https://m.edsoo.ru/ff0a2826

38 Coobmmaromuecs: cocy bl bubnunoreka [IOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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https://m.edsoo.ru/ff0a2970

bu6numoreka [JOK

39 Tunpa €CKUil mpecc
HAPABIMHACCIIH TP https://m.edsoo.ru/ff0a3136
40 Manowmerpsl. [TopmneBoi
JKUJIKOCTHBIM HAacoc
Atmocdepa 3emn. [Tpuannb
CYIIECTBOBAHMS BO3YIIHON
41 OZI:J'IO‘IKI/I 3emiu 3::3};/101/IMOCTB bubmmorexa LIOK
) https://m.edsoo.ru/ff0a2b5a
aTMOC(EpHOT0 JaBJICHUS OT BHICOTHI
HaJ YpOBHEM MOps
bubnuoreka [JOK
42 B LA
ec Bo3ayxa. ATMochepHoe TaBiIeHUe https://m.edsoo.ru/ff0a2b5a
43 N3mepenne atmochepHOTo naBiIeHuUs. bubnnoreka [IOK
OmneitT Toppuuenaun https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(HEPHOTO
44 aBJICHUS OT BBICOTHI Ha, OBHEM bubmorexa [JOK
A AP https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepouna. Armocheproe bubnunoreka [IOK
JIaBJICHUE Ha PA3JINYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amad mo teme
"AtmocdepHoe naBneHue"
JlelicTBHE )KUIKOCTH U ra3a HA
47 MOTPY>KEHHOE B HUX TEJIO bubmorexa [JOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumMenioBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOIICH CUJIBI, bubmmoreka [JOK

HeﬁCTBYIOHleﬁ Ha TEJIO, HOTPYKCHHOC
B X KNJKOCTBb»

https://m.edsoo.ru/ff0a33fc
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49

JlaGoparopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca
TeNa B BOJIE OT 00BEMA MOrpyKEHHOU
B )KUAKOCTb YaCTH TEJa»

bu6numoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a3a96

o1

JlabopaTtopHnas pabora
"KoHcTpynpoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJIKU U
onpeaeseHue e€ rpy30n0abEMHOCTH"

52

Pemenue 3agay mo remaM: «IlnaBanue
cynoB. BoznyxomnaBanuey,
«/laBneHue TBepabIX TeN, KUIKOCTEN
M ra30By»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

Mexanuueckas paborta

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

54

MomHocTs. EAuHUIEI MOIITHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenoBanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMON MIPHU
noabEMeE 10 JiecTHHIlE"

56

IIpocTeie MexaHU3MBbI. Poryar.
PaBHOBecHe cuil Ha pblyare

57

KontponbHas pabora 1o reme
«JlaBieHue TBEpABIX TEI, )KUAKOCTEH
u ra3oB» / Beepoccuiickas
npoBepoyHas pabora

58

PesepBHeIit ypok. Pabora ¢ Tekctamu
1o teMe «JlaBieHue TBEPABIX TeE,

bubmuoreka IJOK
https://m.edsoo.ru/ff0a4ffe
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JKUAKOCTEH U ra3oBy» / Beepoccuiickas
nmpoBepovHas pabora

59

Pbruaru B TexHUKe, OBITY M IPUPOIE.
JlabopaTtopHas pabora
«HccnenoBanue ycIOBUM paBHOBECHS
pblyara»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a478e

60

Pemenune 3agad mo teMe «Y CIIOBUS
paBHOBECHS pbIyara

bubnuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoaddumumenT nonesnoro nercTBus
Mexanu3ma. JlaboparopHas pabora
«M3mepenne KI1/I nHaknoHHOM
TJIOCKOCTH

0.5

62

Pemenue 3agad mo teme "Padora,
MorHocTs, KIT"

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

63

Mexannyeckast SHEpTHUsl.
Kunernueckas v noreHuuagbHas
JHEprus

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

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPrUuu

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"JKcrnepuMEHTAIbHOE OIPEEICHNE
M3MEHECHHS KUHETHUYCCKON U
MOTEHUHAIBHON YHEPTUH TIPU
CKaThIBAHUH TeJla 110 HaKJIOHHOM
IIockocTu"

66

KonrtponbHas pabora 1o reme
«PaboTa 1 MOIIHOCTE. DHEPT U

67

PesepBHbIit ypok. Pabota ¢ Tekctamu

bubnuoreka [JOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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o TeMe "MexaHnyeckoe IBIKeHue"

https://m.edsoo.ru/ff0a4ee6

PesepBHbIit ypok. Pabota ¢ Tekctamu

68 o teme "Padora. MOLIHOCTE. 1
Oueprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME
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8 KJIACC

KoanuectBo yacoB JJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontposabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHHS MOJIEKYIISIPHO-
1 KUHETUYECKON TEOPUU U UX OIBITHBIC 1 bubmmorera [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKACHUS
2 Macca 1 pa3mep aTOMOB U MOJIEKYIT 1
3 Mopnenu TBEPAOrO, )KUIKOIO U 1 bu6mmoreka IIOK
ra3000pa3HOro COCTOSIHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbsicHEeHHEe CBOMCTB TBEPOTO,
4 HJIKOTO ¥ Ta3000pa3HOr0 COCTOSIHUM 1
BEIL[ECTBA Ha OCHOBE IOJI0KECHUI
MOJIEKYJISIPHO-KUHETUYECKON TEOpUU
) Kpucrannmaeckue u amopQHbIe Tena 1 bubmmorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CMmauyuBaHue U KaUuJUISIPHOCTD. 1 bubnnoreka LHOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TemioBoe paciiupeHue u cxarue 1 bubmmorera LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIiepaTyphl CO
8 CKOPOCTBIO TETIOBOT'O JIBMYKEHUS 1
YaCTHIL
9 Buyrpennss sueprus. Crioco0bl 1 bubnnoreka LIOK
U3MCHEHUS BHYTPEHHEU DHEPIUu https://m.edsoo.ru/ff0a5c60
10 Bune! Tenonepenaun 1 bu6mmoreka [IOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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Ypok-kordepenius "IIpakTuaeckoe
WCTIOJIb30BaHUE TEIUIOBBIX CBOMCTB

bu6nmorekxa [JOK

1 BEILIECTB U MATEPUAJIOB B LETSAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Termnotsl. Y neiabHast bubmuoreka [JOK
TEIJIOEMKOCTb https://m.edsoo.ru/ff0a6976
YpaBHEHHE TEIIOBOr0 OanaHca.

TennooOMeH u TETIOBOE paBHOBECHE.
13 Pacuer konnuecTBa TEMIOThI bubmmorera LIOK
’ https://m.edsoo.ru/ff0a7088
HEOOXOIUMOTr0 Ui HarpeBaHus Tella U
BBIJICIIIEMOT'0 UM TIPU OXJIAXKICHUU
JlabopaTtopHas pabora "VMccnenoBanue

14 SIBJICHUS TETUI00OOMEHA MpHU bubnmoreka [JOK
CMEIIMBAaHUM XOJIOHON U ropsiueit https://m.edsoo.ru/ff0a6a98
BOBI"

15 DHeprus TOIMBa . Y IeiabHas TemioTa
CropaHusid

16 JlaboparopHas padora "OmnpeneneHue bubmuorexa [JOK
yZeJIbHOM TEMI0EMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0

17 Kontponbnas pabora mo teme " bubmmoreka IIOK
Tennosele siBeHus. Termora u padora https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpEBaHUE

18 KPUCTaJUTHYECKUX IT)SH. VY nenpHas bubmorexa HOK

https://m.edsoo.ru/ff0a71d2
TEIJIOTa TIJIaBJICHUS

19 JlaboparopHas padora "Omnpenenenue bubmuoreka [JOK
yEIbHOM TEIUIOTHI IJIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapoobpazoBaHue M KOHACHCAIIHS. bu6mmoreka [IOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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Hcnapenue

https://m.edsoo.ru/ff0a740c

21

Kunenwue. Y nenpHas Temiora
napooOpa3oBaHus U KOHICHCAIINH.
3aBHCHMOCTH TEMIEPATyPhl KHTICHHS
OT aTMOC(EepHOr0 AABICHHS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxnocts Bo3nyxa. JlabopaTopras
pabota "OmnpeneneHre OTHOCUTENbHOM
BJIAJKHOCTH BO3yXxa"

bu6numoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenwe 3a1au Ha onpejeneHue
BJIQKHOCTH BO3yXa

24

[TpuHUUIIBI pabOTHI TEMIOBBIX
nsurareneif. [Taposas TypOuHa.
JIBurarenb BHYTPEHHETO CTOPAHUS

25

KIIJI TenmoBoro asurareis. TemnoBkie
JIBUTATENIN U 3aIATA OKPYKAKOIIECH
cpensl

bubmuoreka IJOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHHUS U MIPEBPALCHUS
HHEPI'UHU B TEIUIOBBIX MPOIECCax

27

[TonroroBka K KOHTPOJIbHOM paboTe
o TeMe "TennoBbie SIBJICHUS.
N3meHeHune arperaTHbIX COCTOSIHUM
BemecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponbHas pabora o reme
"TerutoBrle ABIcHNUA. I3MecHEeHHE
arperaTHbIX COCTOSHHH BerecTBa"

bub6nmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

OnekTpusanus tei. J{Ba pona
JIEKTPUYECKUX 3apsiioB Y POK-
UCCIIeJOBaHNE " DIIeKTpU3anus Tell

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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HHIIyI(I.IHeﬁ " IpHu COITPUKOCHOBCHUN

BiauMoneiictBue 3apSAKCHHBIX TCJI.

30 1
3akoH KynoHa.
DneKTpUUecKoe Moie.
31 HarpsikeHHOCTB 3JIEKTpUYECKOTO bubmmoreka IIOK
nosst. [IpuHumn cyneprnosuuuu https://m.edsoo.ru/ff0a87e4
AIEKTPUYECKUX MONEH
Hocurenu snekrpuyeckux 3apsaoB.
32 3neMeHTapHbIN 3apsa. CTpoeHue brbmmorexa LIOK
P pAR- L1p https://m.edsoo.ru/ff0a8a0a
aToma
33 [TpoBOAHUKH U TUAIIEKTPUKU. 3aKOH bubnnoreka LHOK
COXpPaHEHUs JIEKTPUYECKOT O 3apsaaa https://m.edsoo.ru/ff0a8ef6
34 Pemienue 3a1au Ha mpuMEHEHUE bubnmoreka [JOK
CBOMCTB AJICKTPUUYECKHUX 3aps/I0B https://m.edsoo.ru/ff0a90cc
DIEeKTPUYECKUI TOK, YCIIOBUS €TI0
35 cymiecTBoBaHus. MIcTOUHUKH bubmmorera LIOK
i ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
36 JleficTBHS 3JIEKTPUYECKOI0 TOKA bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoBanue "JleiictBue
37 AIIEKTPUYECKOTO MOl HAa TPOBOTHUKH 1
U JUDJIEKTPUKH"
38 DJIEKTPUUYECKUM TOK B METAJLJIaX, bubnuoreka [JOK
JKHIIKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
39 DJleKTprUYecKas Lenb U €€ COCTaBHbIE
4acTH
40 Cuna toka. JJabopatopnas pabota 05 bubnmnoreka [IOK

"3mepeHne U peryJanpoBaHue CUIIbI

https://m.edsoo.ru/ff0a8bd6
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ToKa"

DNeKTpUUeCcKOe HaIPSHKEHHE.
BonwsT™metp. JlTabopaTopHas paborta

bubmuoreka [JOK

41 "U3mepenne u peryaupoBaHue 05 https://m.edsoo.ru/ff0a9e14
HanpsxeHus"

42 ConpoTuBiieHrE MPOBOAHUKA. bubnmoreka [JOK
VY 1enbHo€e COPOTUBIIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGoparophas pabota "3aBUCUMOCTb

43 AJIEKTPUYECKOT O CONMPOTUBIICHUS 1 bubnuoreka [HOK
MPOBOJAHUKA OT €r0 JJIUHBI, IUIOMIAIN https://m.edsoo.ru/ff0aa738
MOMNEPEYHOr 0 CeYeHusl U maTepuana”
3aBUCHUMOCTH CHJIBI TOKA OT

44 HanpspkeHus. 3akoH Oma JUTs ydacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
JlabopaTtopHas pabora "VMccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA, HJIYIIIETO

45 gyepes pesucTop, oT COHpOTI/I}B]J]'-IHCHI/I}I 1 brsmorexa LIOK

https://m.edsoo.ru/ff0aa04e

pe3ucTOpa M HANPSHKCHUS Ha
pesucrope"

46 [TocnenoBarenbHOE U MapaIeIbHOE
COEIMHEHUS TIPOBOTHUKOB
JlaGoparopnas pabora "IIpoBepka

47 MpaBuUia CIOKEHUS HAIPSIAKEHUN IPU 1 bubnnoreka [IOK
MOCJIEAOBATEILHOM COEIMHEHUU JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHas pabora "TIpoBepka BuGmiorexa LJOK

48 TpaBuJjIa ISl CHUJIbI TOKA TIPH 1

napauijiCIbHOM COCIUHCHHUN

https://m.edsoo.ru/ff0aadle
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pe3uctopoB”

49

Pemienne 3ama4d Ha MMPUMCHCHUC
3akoHa Oma JJIA pa3IndIHOro
COCIUMHCHU IMTPOBOAHUKOB

bu6nmoreka [JOK
https://m.edsoo.ru/ff0aaf8a

50

PaboTa 1 MOIIHOCTB JIEKTPUIECKOTO
Toka. 3akoH Jxxoyns-Jlenna
JlaGopatopHas pabota " Onpenenenue
pabOThI ¥ MOIITHOCTH DJIEKTPHYECKOTO
ToKa"

bu6numoreka [JOK
https://m.edsoo.ru/ff0ab124

o1

ITonroroBka K KOHTPOJILHOU
paboTeDaeKTpruUecKue 3apsbl.
3apsKEHHBIE Tena U UX
B3auMonencTBus. IlocTosHHbIN
AIEKTPUYECKHI TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ab660

52

Kontponbhas pabora no teme "
DJIEKTPUYECKUE 3apsibl. 3apsiKEHHbIC
TeJa ¥ UX B3aNMOJICHCTBHS.
ITocTostHHBIN AMEKTpUYECKH TOK"

bubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

53

DNEeKTpUYECKUE LIEMU U MOTPEOUTETH
3JIEKTPUUYECKON 3HEPTUU B OBITY.
Kopotkoe 3ambikanue

54

ITocTossHHBIE MarHUTHI, KX
B3aUMOJIEUCTBUE

55

VYpok-uccnenosanue "M3ydenue
oJIei MOCTOSAHHBIX MAarHUTOB"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac3d0

56

MaruutHoe noste. MarautHoe 1oJje
3eMJId ¥ €ro 3HadeHue I )KU3HU Ha
3emiie

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acOba
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57

OmneiT Opcrena. MarautHoe nosne
JIEKTPUUYECKOr0 TOKa MaruuTHoe
M0JI€ KaTYIIKU C TOKOM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acld?

58

[IpuMeHeHue 37EeKTPOMAarHUTOB B
texnuke. JlaboparopHas pabota
"N3yuyeHue NeicTBUS MArHUTHOTO
TIOJIST Ha POBOJIHUK C TOKOM"

0.5

Bubnuorexa [JOK
https://m.edsoo.ru/ff0ac74a

59

DneKTpOoABUTaTENh TOCTOSHHOIO TOKA.
Hcnonp30BaHue 3JIEKTPOABUTATENEH B
TEXHUYECKUX YCTPONCTBAX U Ha
tpancnoprte. JlaboparopHas padora
"KoHCTpynpoBaHHUE U U3y4EHHE
paboThI dNIeKTpoABUTATEIISA "

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

60

KonTtponbHas pabora o teme
"DJIeKTpUYECKuE 3apsiibl. 3apsAKECHHbBIC
TeJla U UX B3aUMOJECHCTBUA.
[TocTosiHHBIN 3NIEeKTpUYeCKUt TOK" /
Bcepoccuiickas mpoBepouHas padora

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0abea8

61

OmnsiTel Papajes. 3aKoH
AIIEKTPOMArHUTHON MHIYKIIHH.
IIpaBuiio Jlenna

62

Onexrporeneparop. CriocoObl
MOJTYYCHUS DIIEKTPUICCKON SHEPTUH.
DEKTPOCTaHIIMH HA BO30OHOBIISIEMBIX
HCTOYHHKAX SHCPIrun

63

[ToaroroBka Kk KOHTPOJIIBHOM paboTe
110 TeMe "DIJIEKTPUUECKHE U
MarHuTHBbIE SIBJICHUS"

64

KonTtponbHas pabora o teme

bu6nuoreka [JOK
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"DNeKTpUUECKUE U MAarHUTHbBIE

https://m.edsoo.ru/ff0ach14

ABJICHUS "
PesepsHbliil ypok. Pabora ¢ Tekcramu bubnuoreka IIOK
65 1
no TeMme "TeruioBsle siBieHUs" https://m.edsoo.ru/ff0acc5e
66 Pe3epBHblit ypok Pabora ¢ Tekcramu 1 1 bubmmoreka IIOK
"TenoBbI€ SBJICHUS https://m.edsoo.ru/ff0ab3e0
PesepBHblil ypok Pabora ¢ Tekctamu bubnuoreka LIOK
67 1
"DnekTpuueckue siBiaeHus" https://m.edsoo.ru/ffOacdc6
68 PesepBHblit ypok. Pabora ¢ Tekctamu 1
1o Teme "MarauTHsle BICHUS"
BIIEE KOJIMYECTBO YACOB II
ObII] o CTBO YACOB I1O 68 145

[NPOI'PAMME
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9 KUIIACC

KosamnuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudgposbie
Tema ypoka Kontposabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

1 Mexannyeckoe JBUKECHHUE. 1
MarepuanbHas TOYKa

5 Cucrema orcuera. OTHOCHTEIIBHOCTh 1 bu6mmoreka [JOK
MEXAHNYECKOT'0 JBIKEHUS 02.09.2025 | https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpsMONIMHENHOE 1 bubmmoreka [TOK
JIBIKEHUE 04.09.2025 | https://m.edsoo.ru/ff0ad19a
HepasaoMepHOE NpsAMOIMHENHOE

4 nBikeHne. CpeHsss U MTHOBEHHas 1 05.09.2025
CKOpPOCTb

5 IIpssMoMHEHOE PaBHOYCKOPEHHOE 1 bubnuoreka LIOK
JBUKEHHE. Y CKOpEHUE 09.09.2025 | https://m.edsoo.ru/ff0ad8d4
CxopocTh IpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSI. 1 11.09.2025
I'paduk ckopocTu
JlabopaTtopHas pabora "Onpenenenue

7 YCKOPEHHUS Tella pu 1 1 bubnmoreka [JOK
PaBHOYCKOPEHHOM JIBJKEHUU 110 12.09.2025 | https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM MI0CKOCTH"

8 CBooOoaunoe mageaue ten. OIbITh 1
[amunest 16.09.2025

9 PaBHOMEpHOE IBM>KEHME 11O 1 bubnuoreka IIOK
okpyxHocTH. [lepuoa u yacrora 18.09.2025 | https://m.edsoo.ru/ff0ael76
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oOparienus. JIuneinas u yriosas
CKOPOCTH

10
LlenTpocTpEMUTEIIBHOE YCKOPEHHE 19.09.2025
K 0
11 «P(;I;Ez)ifemjjep; H(Z:TZEI({)OTLTZ e;{oe bubmmorera LIOK
P P P 23.09.2025 | https://m.edsoo.ru/ff0ae612
TIBUKCHHIE)»
12 ITepssiii 3akoH HproToHa. Bektop bubnumoreka IIOK
CHUJIBI 25.09.2025 | https://m.edsoo.ru/ff0ae72a
13 Btopoii 3akon HproToHa. bubnnoreka [IOK
PaBnonelicTByroMIast cuiia 26.09.2025 | https://m.edsoo.ru/ff0ae982
Tpertnii 3akoH HproToHA.
14 Cynepnosunuus cuit Pemienue 3aiay Ha bubamorexa LIOK
YHEp B i A 30.09.2025 | https://m.edsoo.ru/ff0aeb6c
MpUMeHeHHe 3aKoHOB HproToHa
bubnuoreka [JOK
15 Cuna yupyroeti. 3akon Iyka 02.10.2025 | https://m.edsoo.ru/ff0aeca2
16 Penrenue 3amay no teme «Cuiia
YIIPYTOCTH» 03.10.2025
17 JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [JOK
YKECTKOCTHU IPYKUHBID» 07.10.2025 | https://m.edsoo.ru/ff0aee28
bubnuoreka IJOK
18 CHa Tpetis 09.10.2025 | https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna bubnuoreka [JOK
TPEHUSD 10.10.2025 | https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabora "OnpeneneHue bubnuoreka [IOK
Kod(puIeHTa TpeHus CKOJIbKEeHUs " 14.10.2025 | https://m.edsoo.ru/ff0af8be
21 Pemenwne 3amaq mo teme "3aKoHBI bubnuoreka [JOK
Hprorona. Cuna ynpyroctu. Cuna 16.10.2025 | https://m.edsoo.ru/ff0afb8e
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TpeHUs"

Cuna TSHKeCTH U 3aKOH BCCMHUPHOI'O

22 TATOTEHUS. Y CKOPEHNUE CBOOOIHOIO bubmiorexa HOK
' p g 17.10.2025 | https://m.edsoo.ru/ff0af044
ajgcHus
VYpok-koHpepenuus "J{BuxeHue Ten
23
BOKPYT I'PABUTAIMOHHOTO IICHTPA 91.10.2025
(Conneunas cucrema). ['amaktuku"
Pemenue 3amau mo teme "Cuia
24 TSKECTH U 3aKOH BCEMUPHOT'O bubmorexa HOK
" P 23.10.2025 | https://m.edsoo.ru/ff0af5f8
TATOTEHUS
o5 IIepBasg kocMHUYECKast CKOPOCTb. bubnuoreka [IOK
HesecomocTs u neperpy3ku 24.10.2025 | https://m.edsoo.ru/ff0af33c
[TonroroBka K KOHTPOJIBHOH padoTe .
26 "MexaHU4eCcKOe IBUKEHUE bubmorexa HOK
N ! ) ' 28.10.2025 | https://m.edsoo.ru/ff0afe36
BzaumoneiicTBue e
KonTtponbHas pabora 1o reme
27 "MexaHU4ECKOE IBIKEHUE buGmuorexa LOK
N g . 30.10.2025 | https://m.edsoo.ru/ffOb06ec
BsaunmoneiictBue Ten
PaBHOBeCHE MaTepranbHOU
TOYKH.AOCOIIIOTHO TBEPAOE TEIO.
28 PasHOBecue TBEpIOrO TENIA C buGmnorexa LOK
N P 31.10.2025 | https://m.edsoo.ru/ff0b0408
3aKpPETIJICHHON OCHIO BPAITICHHSI.
MowmenTt cuiibl. L{eHTp TsxecTH.
PaBHOBecue MarepuaibHOI TOUYKH.
AOGComOTHO TBEPIOE TEIIO.
29 PaBHoBecue TBEpAOrO TENA C

3aKpEIUIEHHON OCBIO BPAIICHHUS.
MowmenT cuibl. LleHTp TskecTn

11.11.2025
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Permenne 3agau mo reme "MoMEHT

bubnuoreka [JOK

30 cwibl. LleHTp TsDKecTH" 13.11.2025 | https://m.edsoo.ru/ffOb02b4
Nmnynsce Tena. Umnynbe cuiibl. 3akoH
31 COXpaHEHUs UMITYyJIbCa. YIPYroe u bubamorexa LIOK
. 14.11.2025 | https://m.edsoo.ru/ffOb07fa
HEYNpyroe B3auMoJieiicTBHE
39 Pemenue 3amad mo treme "3akoH bubnuoreka IJOK
COXpaHEHHUs uMmIyinca' 18.11.2025 | https://m.edsoo.ru/ff0b096¢c
VYpok-koHpepenuus "PeakTuBHOE
33
JIBIDKCHHE B MIPUPOJIC U TEXHHUKE" 20.11.2025
bubmuoreka [JOK
34 Mexanraccicas paboTa it MOLIHOCT 21.11.2025 | https://m.edsoo.ru/ffob0a84
35 Pabota cuitbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTrOCTH U CUJIBI TPEHUS 25.11.2025 | https://m.edsoo.ru/ffob0db8
JlaboparopHas pabora «OnpenerneHue
36 paboTHI CHIIBI TPEHUS TPU
PaBHOMEPHOM JIBFXKCHHH TeJla 10 27.11.2025
TOPU30HTAILHOM MTOBEPXHOCTH)
37 CBs13b SHEPrUM U padoThI.
[ToTenuanbHas SHEPrUst 28.11.2025
38 Kunernueckas sneprus. Teopema o bubmmoreka ITOK
KHMHETHYECKOWU SHEPTUU 02.12.2025 | https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe 04.12.2025
40 JlabopaTtopHas pabora «3y4yeHue bubnuoreka [IOK
3aKOHA COXPAHECHUS YHEPTUM» 05.12.2025 | https://m.edsoo.ru/ffOb12fe
41 KonTponbnas pabota no reme bubnuoreka LIOK
«3aKOHBI COXpaHEHUS» 09.12.2025 | https://m.edsoo.ru/ff0b1858
42 KonebarenpHOE ABUMKEHUE U €TI0 bubnuoreka IJOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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XapaKTePUCTUKH 3aTyXarolue
KoJieOaHus. BeIHYXIeHHBIC
KosieOaums. Pe3zonanc

11.12.2025 | https://m.edsoo.ru/ff0b20f0

43

MareMaTtnyecKkuil U Npy>KUHHBINA
MasiTHUKU

12.12.2025

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuoja KoineOaHui oT )KeCTKOCTH
MIPY>KHUHBI M MacChl TPy3a»

bu6nmoreka [JOK
16.12.2025 | https://m.edsoo.ru/ff0b197a

45

[IpeBpaiiienue sHepruu nNpu
MeXaHHYECKHX KOJICOaHUIX

18.12.2025

46

JlabopaTtopHas pabora «OnpeneneHue
YacTOTHI U IEPUOJIa KOJIeOaHHi
NPY>KUHHOT'O MasTHUKa)

bubmuoreka [JOK
19.12.2025 | https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHas padora «IIpoBepka
HE3aBUCHMOCTH TIepro/Ia KoJIeOaH i
rpy3a, MOJABEMICHHOTO K HUTH, OT
Macchl rpy3a»

bu6nmmoreka [JOK
23.12.2025 | https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BonHbl. CBOMCTBA
MeXaHM4eCKuX BOJH. [IpogonbHbIE 1
MONEPEYHBIE BOJHBI

bubnuoreka IJOK
25.12.2025 | https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenuus "MexaHudeckue
BOJIHBI B TBEPJIOM TEIIE.
Ceiicmuueckue BOJIHbI"

08.01.2026

50

3Byk. PacripocTpanenue u oTpaxeHnue
3BYyKa

09.01.2026

51

Ypok-uccnenoBanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
YacTOTHI"

13.01.2026

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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FpOMKOCTB 3BYKa 1 BbICOTA TOHA.

52
AKYCTHYCCKHI pEe30HAHC 15.01.2026
53 VYpok-koHpepeHuus "YIpTpa3ByK U bubnuoreka [IOK
nH(ppa3ByK B IPUPOJIE U TEXHHUKE" 16.01.2026 | https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJIBHOM padboTe
o4 o Teme " MexaHn4ecKue KoaeOaHus bubmmorera LIOK
" 20.01.2026 | https://m.edsoo.ru/ff0b25f0
Y BOJTHBI
55 KontponbHas pabora o teme ".
Mexannyeckue koaebaHust 1 BOJIHbI" 22.01.2026
56 DJIEKTpOMarHuTHOE TOJIE. bubnnoreka [IOK
DIIeKTPOMArHUTHBIE BOJTHBI 23.01.2026 | https://m.edsoo.ru/ff0b2abe
S57 CBoiicTBa 3JIeKTPOMarHUTHBIX BOJH
27.01.2026
Ypok-konpepennus "kana
58 ANEKTPOMATHUTHBIX BOJIH. bu6nuoreka ITOK
Hcrnonp3oBanue JIEKTPOMAarHATHBIX 29.01.2026 | https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIsl COTOBOM CBSI3K"
VYpok-uccnenonanue "M3yuenue
59 CBI:)ﬁI;;IB 3§C§TBOI;[IZ.FHI/IT$XI:(I)HH c bummorera LIOK
P 30.01.2026 | https://m.edsoo.ru/ffOb2c6c
MTOMOIIEI0 MOOUITEHOTO TenedoHa"
Pemenue 3a1au Ha onpezaeneHue
60 YaCTOTHI ¥ JUTUHBI AJICKTPOMArHUTHON 03.02.2026
BOJTHBI
DnexTpoma a 0]1a CBETA.
61 CJIIOKEF;T:I CZIZI;ZHBZJTII::EHEI CB](S)I?ITCTBa bubamorexa LIOK
P | 05.02.2026 | https://m.edso0.ru/ff0b31d0
cBeTa
62 Uctounuku ceera. [Ipsimonuneiinoe bubnuoreka [IOK
pacrpocTpaHeHue cBeTa. 3aTMEHUs 06.02.2026 | https://m.edsoo.ru/ffOb3658

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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Connua u Jlynst

3aKoH OTpakeHHs CBeTa. 3epKalia.

63 Pemenue 3aay Ha MpUMEHEHNE bubmorexa [JOK
10.02.2026 | https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomnenue csera. 3aKoH bubnuoreka ITOK
MIPEJIOMJICHUS CBETA 12.02.2026 | https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE
65 cBeTa. VMcnonb3oBaHue MoJIHOTO bubmuoreka [JOK
BHYTPEHHETO OTPAKEHUS B 13.02.2026 | https://m.edsoo.ru/ff0b3c5¢c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH yIJIa
66 TIPEIOMIICHUS CBeTOB'(')FO Jyd4a OT yria 17.02.2026
NaJICHUS HA TPaHUIlE "BO3IYX-
crexno""
VYpok-konpepenuus "Hcnonb3oBanue
67 MIOJTHOTO BHYTPEHHETO OTPayKEHHUSI:
CBETOBOJIBI, OIITUKOBOJIOKOHHAS 19.02.2026
CBsI3p"
bu6mmoreka [JOK
08 Jlinsbl. ONTIeckas Cita JHH3b! 20.02.2026 | https://m.edsoo.ru/ffob3f2c
69 [TocTpoeHne n300pakeHUIA B THH3AX bubmmorexa LIOK
24.02.2026 | https://m.edsoo.ru/ffOb444a
JlaGopaTopHas pabora "OnpeneneHue
70 q)OKyEHorI; pacSTOﬂHml " orr)ITJinecxoﬁ bubmmorexa LIOK
. 26.02.2026 | https://m.edsoo.ru/ff0b4206
CHWJIBI cOOMparomieit TuH3b1"
7 Ypok-koHpepenmus "OnTudeckne bubmuorexa [JOK

JMH30BbIe TPUOOpPHI"

27.02.2026 | https://m.edsoo.ru/ff0c0a7e
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72

I'na3 kak onTuyeckas cucrema.
3peHue

bubnuoreka [JOK
03.03.2026 | https://m.edsoo.ru/ff0b4684

73

Ypok-kordepenius "JledhexTs
3penusi. Kak coxpanuts 3penue"

05.03.2026

74

Paznoxxenue Genoro cBera B CIIEKTP.
OnbiTel HetoTona. Crioxenue
CIEKTPATbHBIX I[BETOB. Jlucmnepcus
cBeta JlabopatopHas padora «OnbITHI
10 Pa3JIOKEHUIO OENIOro CBETa B
CIEKTP U BOCIPHUATHIO [IBETA
NPEMETOB P WX HAOIIOCHUN
Yyepe3 [BETOBBIE (PHIIBTPHD)

bu6nmoreka [JOK
06.03.2026 | https://m.edsoo.ru/ff0cOf4c

75

Ypok-nipaktukym "BonHoBbIe
CBOMCTBA CBETa: IUCIEpCHs,
uHTephepeHIus u qudpakuus"

bu6nuoreka [JOK
10.03.2026 | https://m.edsoo.ru/ff0cOe2a

76

KonTponbHas pabora 1o teme
<<3J'I€KTp0MaFHI/ITHI>IC BOJIHBI U UX
CBOWCTBa»

12.03.2026

77

OmnsiThl Pesepdopaa u nianerapuas
MOJEIIb aTOMa

bubmuoreka [JOK
13.03.2026 | https://m.edsoo.ru/ff0c12a8

78

IToctynater bopa. Monens aroma
bopa

17.03.2026

79

Hcnyckanue v morjoiieHue cBeTa
atromoM. KBauTtel. JInnenuateie
CIIEKTPBI

Bbubnuorexa [JOK
19.03.2026 | https://m.edsoo.ru/ff0cl44c

80

VYpok-nnpaktukym "Habmtonenue
CIEKTPOB UCITyCKaHUA"

bubmuoreka IJOK
20.03.2026 | https://m.edsoo.ru/ff0c1550

81

PannoakTUBHOCTE U €€ BUIBI

bubnuoreka [JOK

3NEKTPOHHBIE MOAMNMUCK YKA3AHBI HA MOCNEAHEN CTPAHULIE
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31.03.2026 | https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sjpa. Hykinonnas bubnmoreka [JOK
MOJIENb 02.04.2026 | https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC IpEBpAIICHHS. bubnuoreka [IOK
N3oronsr 03.04.2026 | https://m.edsoo.ru/ff0clal4
84 Pemenwne 3amad mo Teme: bubmuoreka [JOK
"PanuoakTuBHBIC MTpeBpamieHus" 07.04.2026 | https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacnana 09.04.2026
VYpok-koHpepe "Panuoax e
86 I/I3I:J)'I eHIfI{S(Ib Bpn HI/]Il H(;I e MD;HI/I 1:11:: . bubamorexa LIOK
i " PHPOAE, MEAMIIIE, 10.04.2026 | https://m.edsoo.ru/ff0c2126
TEXHHUKE
SAnepHsble pea . 3ako
87 ccf[x p:lf;HII/I)SI 3I:1m;1m0130;<0 IIlzlbjchcmsoro bubmmorera LOK
P e 14.04.2026 | https://m.edsoo.ru/ff0c1c58
qrcen
88 OHeprus cBsI3u aTOMHBIX siiep. CBs3b bubnmoreka [IOK
MaccChl U QHEPTUU 16.04.2026 | https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o teme " nepHbie
peakuun" 17.04.2026
90 Peakunu cuHTe3a U AeNeHU Saep. bubnuoreka [IOK
Ucrounuku sneprun ConHIa U 3BE3]T 21.04.2026 | https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus " nepHas
91 sHepreTuka. JlercTeus
PaAMOAKTUBHBIX U3TYYCHUH Ha )KUBBIC 23.04.2026
opraHu3mbl"
[ToaroroBka Kk KOHTPOJIBHOM padboTe
92 1o TeMe "DIEeKTPOMarHuTHOE IoJie bubmmorexa LIOK
P ' 24.04.2026 | https://m.edsoo.ru/ff0c223e

:‘)JICKTPOMaFHI/ITHBIC BOJIHBI.
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KBauroBrlie aBienusa"

KontponbHas paborta o teme
"DJIEKTPOMarHuTHOE MOJIE.

93
DIIEeKTPOMArHUTHBIE BOJTHBHI. 28.04.2026
KBanToBnie sBiaeHus"
[ToBTOpEeHnue, 06001IEHNE.
94 JlabopatopHbie pabOTEI IO KYPC bubmorexa HOK
" pATOpHbIC P " pey 30.04.2026 | https://m.edsoo.ru/ff0c245a
BsanmoneiicTBue Ten
[ToBTOpenue, o600meHue. Pemenne
95 ACUYCTHBIX M KaYE€CTBEHHBIX 33124 I10 bubmorexa LOK
P 8 05.05.2026 | https://m.edsoo.ru/ff0c2572
teme "TemnoBble mpouecch”
IToBTOpenue, o6o0meHue. Pemenre
96 aC‘leTII){LIX u Ka‘leCI:BeHHBIX 3a/1a4 1o bubmorexa HOK
P 8 N 07.05.2026 | https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeruioBeIx aBurarenei"
[ToBTOpenue, o0oOuIeHue. Pemenue
97 ACUYCTHBIX M KaYE€CTBEHHBIX 33124 I10 bubmorexa [OK
P ! 08.05.2026 | https://m.edsoo.ru/ff0c2b30
teme "KII/] snexTpoycraHoBOK"
IToBTOpEeHue, 0000IIEHHE.
98 JIabo ZTO HEIE 361](-)ITI>I 10 Kypc bubmorera [OK
" PATOPHEIE b " ey 12.05.2026 | https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJIEHUS
[ToBTOpenue, o0oduenue. Padora ¢
99 TEKCTAMHU 110 TeMe "3aKOHBI bubmorexa IOK
" 14.05.2026 | https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHKE
[ToBTOpenue, o6odmeHune. Pabora ¢
100 texkcraMu 1o TeMe "Konebauus u bubmorexa [IOK
" 15.05.2026 | https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpenue, o606menue. Pabora ¢ bubmmoreka [TOK

TekcTaMu 110 TeMe "CBETOBEBIE

19.05.2026 | https://m.edsoo.ru/ff0c3044
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sIBJICHUS"

[ToBTOpenue, o606menue. Pabora ¢

102 TEKCTaMU 110 Tel\/f'e KBanrtoBas u 1 91 05.2026
anepHas pusnka
OBIIEE KOJIMYECTBO YACOB I10 102 97

[NPOI'PAMME

3NEKTPOHHBIE MOAMNMUCY YKA3AHBI HA MOCNEAHEN CTPAHULIE




IMPOBEPSIEMBIE NIPEJMETHBIE PE3YJIBbTATBI OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOMN ITPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KJIACC

Kon
MpoBePsSIEMOro
pe3yJjbTaTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
o0pa3oBaTeIbHON MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHUs

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUA

1.2

pa3inyaTrhb ABJICHUA IO OIMMCAHUIO HUX XapaKTCPHBIX CBOICTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘-IGCKOC SBJICHHUC

1.3

pacrio3HaBaTh MpPOSABICHHE M3YYEHHBIX (U3MUYECKUX SBICHUH B
OKpY’KaloIIeM MHpE, B TOM 4YHuciIe (PU3HUECKUE SBICHHUS B MPHPOJE,
IIPU ATOM IEPEBOIUTH MPAKTHUUECKYIO 3a7auyy B y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (U3UIECKUX SIBICHUI

14

OIMCHIBaTh M3YyYCHHBIC CBOWCTBA TN W (U3MYECKUE SBIICHHUS,
UCHONb3Yys (U3MYECKHE BEIUYHMHBI, HPU ONUCAHUM MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI HCHONb3YyEMBIX BEIMYUH, WX
0003HaYeHUS M €AUHUIBI (PU3MUECKUX BEITUYUH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (U3WYECKYI0 BEIMYUHY C JAPYIHMHU
BEJIMYMHAMH, CTPOUTh TrpaQUKd  M3YyYEHHBIX  3aBHUCUMOCTEU

(U3UYECKUX BEIIMYNH

1.5

XapaKTCpU30BaTh CBOMCTBaA TCII, (1)I/I3I/I‘ICCKI/IC SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpK J3TOM JaBaTb CJIOBECHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW  3allMcCbiBaTb €ro MaTrcMaTH4YCCKOC

BBIPAKECHUE

1.6

O0BACHATh (PU3MYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
quci€ W B KOHTEKCTE CHUTyallUHd HPaKTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BbIABIATb IHPUUYMHHO-CICACTBEHHBIE CBSA3H, CTPOMTH
oO0bsicHeHWEe M3 1 — 2 JOrMYecKuX MmaroB ¢ omopod Ha 1 — 2
U3YYCHHBIX CBOMCTBA (PU3NYECKUX SABICHUH, (PU3MUECKUX 3aKOHA WU

3dKOHOMCPHOCTHU

1.7

pemaTth pacyéTHble 3amaud B 1 — 2 JEMCTBHS, UCHOB3YSl 3aKOHBI U

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




(dbopMyIibl, CBsI3bIBAIOLINE (PU3MUECKUE BEJIMUMHBI: HA OCHOBE aHAN3a
YCIIOBHsI 3aJa4d  3alMChIBaTh KpPaTKOE YCIOBHUE, IIOJACTABIIATH
¢uznyeckue BeIUYUHBI B (POPMYIIBI U TPOBOAUTH PAcU€Thl, HAXOAUTH
CIPaBOYHbBIC JaHHbIE, HEOOXOJUMBbIE JUI PELICHMs 3a/ad, OLlEHUBATh

PCAIMCTUIHOCTD HOHy‘IGHHOﬁ (bPI3PI‘-ICCI(OI>i BCJIIMYHHBI

1.8

pacro3HaBaTh HpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh HPH [OMOIIU
bu3nyecKuX METOIOB, B OINHUCAHUU UCCIEAOBAHMS  BBIJCIATH
MIPOBEPSAEMOE MPEIIONIOKEHUE (rumoresy), pas3iInyarh u
MHTEPIPETUPOBATh MOJYyYEHHBIH pe3yibTaT, HAXOAWUTh OMIMOKH B

XO0J¢€ OIIbITa, A€JaTb BBIBOJbI I10 €T'0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAOMIOIEHUI0 (U3WYECKHUX SBJICHUN WU
(U3UYECKUX  CBOMCTB  Tel:  (HOpPMyIUpOBaTh  MPOBEPSEMBIE
MPENNONOKEeH!s, COOMpaTh  YCTAHOBKY U3  IPEIIOKEHHOIO

060pyI[OBaHI/I$I, 3allMCbIBATh XO/J OIIbITAa U (I)OpMy.TII/IpOBaTL BBIBOAbI

1.10

BBIMIOJHATH MpPSMble MU3MEPEHHUS C HCIOJIb30BAHHWEM aHAJIOTOBBIX U
u(poBbIX MPHOOPOB, 3aMKCHIBATh MOKAa3aHUS MPUOOPOB C YUETOM

3aJ]aHHOW a0CONIOTHON MOTPEIIHOCTH U3MEPEHH

1.11

OPOBOJUTH  MCCIENOBAaHUE  3aBUCHUMOCTH  OAHOW  (u3Hueckon
BEJIMYHUHBI OT JPYro C MHCIOJIB30BAHUEM IMPSAMBIX HW3MEPEHMI,
y4acTBOBaTh B IUIAHUPOBAHWU Y4E€OHOI'O HCCIIEJIOBAHUS, COOUPATH
YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIeAys MPEAIOKEHHOMY ILIaHy,
(bUKCHPOBATH PE3yJbTATHl MOIYYEHHOW 3aBHCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIUI] ¥ TPapHKOB, JeJIaTh BHIBOJIBI

110 pe3yJibTaTaM UCCIIEA0BaHuUs

1.12

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PU3MUECKUX BEIMYUH, CIEAys
NPEIOKEHHON MHCTPYKIMH: TIPU BBIIOJHEHUN U3MEPEHUN coOuparth
DKCIIEPUMEHTAJIBHYK0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOM

BCJIIMYHUHBI

1.13

coOnrofaTh IMpaBWia TEXHUKM Oe3omacHOCTH Impu pabore ¢

nabopaTopHbIM 000pyI0BaHHUEM

1.14

yKa3plBaTh NPUHIUINBl  JACUCTBUS TPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JCUCTBUS HM3YyYEHHBIX
npuOOpPOB M TEXHUYECKMX YCTPOWCTB C IOMOIIBIO MX ONHMCaHUS,

HCIIOJIB3Y 3HaHUA 0 CBOMCTBax (I)I/I3I/I‘-ICCKI/IX SIBIICHUI n

HCO6XOI[I/IMLIG (1)I/I3I/I‘-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




1.15

OPUBOIUTH TPUMEPHl (HAXOMUTh WHPOPMAIUIO O MpUMEpax)
MPAaKTUYECKOT O UCITIOIb30BAaHUS (PU3NUECKUX 3HAHUH B TOBCEAHEBHON
KU3HM i1 oOecrieueHuss O€30MAaCHOCTH TMpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'II-O,[[6HI/I$I HOPM 35KOJIOTHYCCKOT'O ITOBCICHUA B OKp}I)KaI-OH_[Cﬁ cpeace

1.16

OCYILLIECTBIIATh OTOOP MCTOYHMKOB MH(pOpManuu B ceTu VHTEpHET B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUINXCA 3HAHUM W NMYTEM CpPaBHEHUS pa3IMYHbIX HMCTOYHUKOB
BBIETATh MHQOpMAILMIO, KOTOpas SBJISETCS NPOTHUBOPEUYMBON WIIN

MOXET OBITh HEJIOCTOBEPHOM

1.17

UCIIOJIb30BaTh pu BBIIIOJTHEHUU y4eOHBIX 3aaHui
HAyYHONIONYJSIPHYIO  JIUTEpaTypy  (pU3MUeckoro  cojaep kKaHus,
CIpaBOYHBIC MaTepHaibl, pecypchl ceTd VIHTepHET, BIajeTh
npuéMaMM KOHCIIEKTHUPOBAHUS TEKCTa, Mpeodpa3zoBaHus HHPOpMaIK

U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

c0O37aBaTh COOCTBEHHBIC KPATKUE NMHUCHMEHHBIC U YCTHBIE COOOLICHUS
Ha OCHOBE 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOro
COJIep)KaHUsA, B TOM YHCJE MyOJUYHO AETaTh KPaTKUE COOOIICHHS O
pe3ynpTaTax IpPOEKTOB WM YYEOHBIX HCCIEIOBAaHUNA, HPU ITOM
rpaMOTHO HCIIONB30BaTh W3YUCHHBIM MOHSATUHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATh BBHICTYIICHHE MTPE3CHTAINEH

1.19

IIpXU BBIIIOJIHCHUH y‘le6HLIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacupeacisiTb
00513aHHOCTH B TpynIe B COOTBETCTBHUU C ITOCTABJICHHBIMHA 3a/1a4aMU,
CJIICAWUTH 3a BBIIIOJIHCHHCM IIJIaHa l[GﬁCTBHfI, aJICKBAaTHO OLCHHBATDH
COOCTBEHHBIN BKJIaaZ B  JACATCIBHOCTH TI'PYIIIbI, BbICTPAUBATH
KOMMYHHKAaTUBHOC BSaHMOHCﬁCTBHe, YUYUTBIBAs MHCHUC

OKPYXKaIOIINUX

8 KUIACC

Kon
NpoBepPsIeMOro
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

11

HCIIOJIBb30BAaTh ITOHATHA

1.2

pa3invaTrhb ABJICHHUA IO OIMMMCAHUIO HUX XapPaKTCPHBIX CBOMCTB M Ha

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/IIICCKOC SABJICHHUC

1.3

pacro3HaBaTh TMPOSBICHHE W3YYEHHBIX (U3UYECKUX SBICHUN B
OKpY’)KarollleM MHpe, B TOM 4Hclie (pU3ndYecKue SBICHUS B MPHUPOJE,
IIPU TOM IEPEBOJUTH MPAKTHUUECKYIO 3a7jadyy B y4eOHYIO, BBIACIATH

CYyLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBJICHUN

14

OIMCHIBaTh HM3yUEHHBIE CBOWCTBA Tel W (hU3MYECKHE SIBJICHUS,
UCTIONB3ysl (U3WYECKHe BEIMYUHBI, TPU ONUCAHWU MPABUIBHO
TPAaKTOBaThb  (PU3MUYECKMH  CMBICH  HUCHOJb3YEMBIX  BEJIMYMH,
0003HaYeHMs M €AUHUIBI (PU3NUECKUX BETUYMH, HAXOJUTh (POPMYIIbI,
CBS3bIBAIOIME JIAHHYIO (U3MYECKYI0 BEIMYHMHY C JAPYrUMHU
BEIMYMHAMHU, CTPOUTH  TpadUKd  H3YYEHHBIX  3aBHCUMOCTEH

(UBUYECKUX BEIIMUNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
WCIIONIb3Ysl W3Y4YCHHBIE 3aKOHBI, MpPU DTOM JaBaTh CIIOBECHYIO
GbopMyTUPOBKY 3aKOHa W 3alUChIBaTh €ro MaTeMaTHYecKoe

BBIPa’>XCHUC

1.6

OOBSCHTH (PU3UYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIEC U B
KOHTEKCTe CHUTyalluid TMPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHUX WIIaroB ¢ momompbio 1 — 2 u3y4yeHHBIX CBOWCTBa

¢buznyeckux sBIeHUH, GU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemiath pacy€THbie 3a1auu B 2 — 3 JEHCTBHUSI, UCIIONB3Ys 3aKOHBI U
(bopMyITBI, CBS3BIBAIONINE (DU3NUECKHE BEIMUUHBI: HA OCHOBE aHAJIN3a
YCIIOBUS 3a/la4M 3allMChIBaTh KPaTKOe YCJIOBUE, BBISBISATH HEJJOCTATOK
JaHHBIX JJIs pelleHus 3aJa4yd, BbIOUpaTh 3aKOHBI U (OPMYIIBI,
HeoOXOoauMble Ul €€ pElIeHUs, IPOBOAUTH pacué€Tbl U CPaBHUBATH
MOJIYYCHHOE 3HAuYeHHe (PU3UYECKOW BEJIMYUHBI C W3BECTHBIMU

JaHHBbIMHA

1.8

pacro3HaBaTth NpPOOJIEMbI, KOTOPbIE MOXHO PELIUTh IPU MOMOIIU
(bU3n4EeCKUX METOJ0B, UCIIOJIb3Ys OIMCAHUE UCCIICAOBAaHMS, BBIIEIATD
[IPOBEPAEMOE MPEANOI0KEHUE, OLEHUBATh IPABWIBHOCTH IOpPsAKa

MMPpOBCACHUA UCCIICIOBAHUS, NCTIATh BbIBOIbI

1.9

IMPpOBOAHUTL OIIBITBI I1O Ha6J'IIOI[eHI/IIO (1)I/I3I/I‘ICCKI/IX SIBIICHUH WIJIH

¢usnyeckux  CBOMCTB  Ten:  (OPMYIMpPOBATH  MPOBEpSEMBbIE

OPEINOIIOKEHUs, COOMpaTh  YCTAaHOBKY M3  INPEAJIOKEHHOIO

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




06OPYI[OB8.HI/I$I, OIIMCBIBATh X0 OIIbITa U (bOpMyJ'IHpOBaTL BBIBOAbI

1.10

BBIIIOJIHATE IIPAMBIC H3MCPCHHUA C HCIOJB30BAHUCM aHaJIOIOBBIX
HpI/I60pOB 1 JaTYHUKOB (1)I/ISI/I‘I€CKI/IX BCJIMYNH, CPABHHUBATDL PE3YyJIbTATHL

U3MEPEHHI ¢ yU4€TOM 3a/IaHHOM a0COTIOTHON MOTPEITHOCTH

1.11

MPOBOAUTH  HCCIEJAOBAaHHWE  3aBUCUMOCTH  OJHOM  (Qu3mdeckon
BEJIMYUHBI OT JPYrod C HCIOJb30BAHUEM NPSIMBIX H3MEPEHUMN:
IUIAaHUPOBATh MCCIIEAOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJHATH
U3MEpEeHHs, Ccleays  MpeajoXKEeHHOMY  IulaHy, (UKCHPOBATh
pe3yapTaThl MOMYYEHHOM 3aBHCHUMOCTH B BHJIEe TaOJTUI] U T'padHUKOB,

ACJIaTh BbIBOALI IO PE3YyJIbTATAM HCCICAOBAHUA

1.12

IMPOBOINTH KOCBCHHBIC U3MEPCHUA (bI/ISI/ILIeCKI/IX BCJIIMYNH:
IJIaHUPOBATh U3MCPCHUA, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,
[ (S13% HpGI[HO)KGHHOfI HWHCTPYKOHUHU, W BbIYUCIATL 3HAYCHUC

BCJINYHHBI

1.13

CO6J'IIO,Z[aTB npaBujia TCXHUKHU 0€30I1acHOCTH npu pa60Te C

71a00paTOpHBIM 000PYI0BaHUEM

1.14

XapaKTepU30BaTh MPUHIMIBI JIEHCTBUS HW3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWMCTB C OINOPOM HAa HMX ONMCAHUSA, HCIOIb3Ys
3HaHHWA O CBOWCTBAaX (U3NYECKUX SABJIEHUH U HEoOXOJUMbIe

(bu3UYecKre 3aKOHOMEPHOCTH

1.15

pacno3dHaBaTbh IMPOCTBIC TCXHUYCCKUC yCTpOI\/JICTBa N U3MCPUTCIILHBIC
HpI/I60pI>I o CX€MaM U CXCMAaTUYHBIM PUCYHKaM, COCTaBJIATb CXCMBbI
QJICKTPHUYCCKHUX ueneﬁ C IIOCICAOBATCIIbHBIM W IIapaJlJICIIbHBIM
COCANMHCHUCM 9JICMCHTOB, pa3indad YCJIOBHBIC 0003HaYCHHUS

AJIEMEHTOB JJIEKTPUYECKUX LIETIEH

1.16

OPUBOIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIUIO O MpUMeEpax)
MPAaKTUYECKOT O UCTIONIb30BAaHMS (PU3NUECKUX 3HAHUH B TOBCEAHEBHON
KU3HM Ui obOecrieueHuss O€30MacCHOCTH TMpU  OOpamieHuu ¢
npuOOpaMu U TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 3/I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 35KOJIOTHYCCKOI'O IMOBCACHUS B Oprmammeﬁ cpeac

1.17

OCYILIECTBIIATH MOUCK MHPOpMAMK (PU3HUECKOTO COEPKaHUS B CETU
WuTepHer, Ha OCHOBE HUMEIOUIMXCA 3HAHUNU U TYTEM CpaBHEHUS
JIOTIOJIHUTEBHBIX HMCTOYHUKOB BBIICIATh HH(POPMAIUIO, KOTOpas

SBIISIETCS IPOTUBOPEYMBOM MIT MOXKET OBITh HEJIOCTOBEPHOM

1.18

HCIIOJIB30BATh TIPpHU  BBINIOJIHCHUHA y‘{C6HBIX 3aJdaHui HAay4YHO-

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




MOMYISAPHYIO JIUTEPATypy (PU3MUECKOro COAEp KaHHs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHer; Bianerb npuémamu
KOHCIIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHus WHOOpPMAIIMU U3 OJHON

3HAKOBOI CHCTEMBI B IPYTyIO

1.19

co3/1aBaTh COOCTBEHHBIC MMCHbMEHHBIC M KPATKHAE YCTHBIE COOOIICHMS,
00001masi “HPOPMALMIO M3 HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO
COJlep’KaHusl, B TOM 4YHCIIe NyOIWYHO MPEICTABIATh PE3YAbTAThI
MPOEKTHOW WJIM HUCCIENOBATENbCKOM JEATEIBbHOCTH, NPU ITOM
IPAMOTHO MCIOJIb30BaTh M3YYEHHBIM NOHATHMHBIA amnmapar Kypca

(buU3UKH, COMPOBOXKIATH BHICTYIIJICHUE NTPE3eHTaI[ei

1.20

IPU BBIMOJIHEHUH y4eOHBIX MPOEKTOB U MCCIEHAOBAaHMNA (DU3NUECKUX
MIPOLIECCOB PaCHpeeaTh 00S3aHHOCTU B TPYIINE B COOTBETCTBUU C
[IOCTABJICHHBIMUA  3a/la4aMH, CIEIUTh 3a BBIIIOJHEHUEM IUIaHA
JEUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBaTHO  OLICHUBATH
COOCTBEHHBI BKJIaJ B JAEATEIbHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJEWCTBUE,  MpPOSBIAA  T'OTOBHOCTh

pazpemaTb KOHQJIUKTHI

9 KUIIACC

Kon
NMpoBePsieMOro
pe3yJjbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/IbHOI MPOrPAMMbI OCHOBHOT'0 00111€er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YYCHHBIC ITOHATHUA

1.2

pas3iinuaTtb ABJCHHA IO OIMMCAHHUIO HUX XAPAKTCPHBIX CBOHCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX TAHHOC (I)I/I3I/IIICCKOC SABJICHUC

1.3

pacrio3HaBaTh MpPOSABICHHE M3YYEHHBIX (U3MUECKUX SABICHUH B
OKpY’KaloIlleM MHpE, B TOM 4ucie (pU3MUecKue SBJICHUS B MPHUPOJE,
IIPU TOM IEPEBOIUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO, BBIAEIATH

CyLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUYECKUX SBJICHUN

14

OMKCHIBATh HW3YYCHHBIE CBOMCTBA Teln U (U3MYECKHUE SBICHHS,
UCTIONB3Ysl (DM3WYECKHe BEIUYHWHBI, TPH OMUCAHWHM TPABUILHO
TPakTOBaTb  (PU3MYECKHII  CMBICH  HCIONb3YEMbIX  BEJIUYUH,
0003HAYEHUS U €IUHUIBI PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbL,

CBSI3bIBAIOIIME JIAHHYIO  (U3MYECKYI0 BEIMYMHY C JAPYIrHMMHU

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




BCINYNHaAMU, CTPOUTH Fpa(pI/IKI/I HU3YUYCHHBIX 3aBHCHUMOCTEH

(bU3HYECKUX BETUINH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOLECCHI,
WCIIOJb3ysl HW3YYCHHBIE 3aKOHBI, NpPU OTOM J1aBaTh CIIOBECHYIO
(GOpMyIHpPOBKY 3aKOHa M 3allMChIBaTh €ro MaTeMaTHYeCKOe

BBIpaXKCHHE

1.6

O0BACHATH (PU3UYECKHE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CHUTyallud IPAaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHHE U3 2
— 3 JOruyecKMX MIaroB C IMOMOIIbI0 2 — 3 M3yYEHHBIX CBOMCTBa

bu3nUecKux ABICHHUH, PU3NIECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pewmiath pacu€THble 3aJa4yM (OMMparollyecss Ha cucrtemy u3 2 — 3
YpaBHEHMI), HCIOIB3ySd 3aKOHBI M (POPMYJBI, CBS3BIBAIOIINE
¢usznyeckue BEIMYMHBI: HA OCHOBE aHajiW3a YCIOBUS 3aJayu
3allAChIBaTh KPAaTKOE YCJIOBHME, BBIABIATH HEIOCTAOIIUE WIH
U30BITOYHBIE IaHHBIE, BBIOMPATh 3aKOHbI U (OPMYJIbI, HEOOXOAUMBbIE
JUIsL PELIEHUs, MPOBOAUTH PACUETHI M OLIEHUBATh PEATUCTHUYHOCTH

MOJTYYEHHOTr'0 3HAYCHUS (PU3NIECKON BETMUNHBI

1.8

pacnno3HaBaTh HpOGJIeMBI, KOTOPBIC MOKHO PpCIINTb HOpU ITOMOIIU
(1)I/I3I/I‘ICCKI/IX MCTOAOB, MCIHOJb3Yyd OINMMCAHUC HUCCIICAOBAHHSA, BBIACIIATH
MMPOBEPACMOC TIPCANOTO0XKECHUC, OLCHHMBATHL IMPABUJIBHOCTE IIOpSAKa
MNpOBCACHUA HCCICOOBAHUS, MACIATb BbIBOJbI, HWHTCPIPECTUPOBATDH

PE3yIbTaThl Ha6J'IIOI[eHHI>i 1 OIIBITOB

1.9

IPOBOAUTH OMNBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WIN
(Gu3nUecKux CBOMCTB TeNl: CaMOCTOSTENILHO COOMpPATh YCTAHOBKY M3
U30BITOYHOr0 Habopa 00OpYJOBaHUS, OMUCHIBATH XOJI ONBITA U €ro

pe3yabpTaThl, GOPMYJINPOBATH BHIBOIBI

1.10

MPOBOAUTH TPU HEOOXOJUMOCTH CEPHUI0 TPSIMBIX H3MEPEHHI,
OIIpeNeNisis CpelHee 3HaueHHe H3MepsieMol BenuduHbl ((poxycHoe
paccTosiHMe coOuparomeld JUH3bI), 00OCHOBBIBATh BBIOOpP criocoba

HU3MepeHusl (M3MEPHUTEIILHOT0 TPUOOopa)

1.11

MPOBOJIUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEIHYUH C
WCIIOJIb30BaHUEM TIPSIMBIX M3MEPEHUM: TUIAHUPOBATH HCCIICIOBAaHHE,

CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (PUKCHpPOBATh pe3yiabTaThl

HOJIy‘-ICHHOfI 3aBUCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCINMYHUH B BHJC Ta6JII/II_[I/I

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Fpa(I)I/IKOB, ACJIaThb BBIBOABI IO PE3YyJIbTATAM UCCICAOBAHUA

1.12

IPOBOJUTh  KOCBEHHbIE  W3MEPEHUs  (PU3MUECKUX  BEIMYMH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBINOJIHATE WM3MEPEHUs, CIeays IPEUIOKEHHON MHCTPYKLHH,
BBIYMCIIATh 3HAYEHUE BEIWYMHBI WM AHAIW3UPOBATH IIOJyYECHHBIC

pPe3yAbTATHI C YYETOM 33IaHHOM MOTPEITHOCTH U3MEPEHHI

1.13

coOmogaTh TpaBWiIa TEXHUKH O€30MacHOCTH TIpu  pabore ¢

nabopaTopHbIM 000pyI0BaHUEM

1.14

pa3inyaTth OCHOBHBIC MPHU3HAKH W3YYEHHBIX (DU3MUECKUX MOJEINeil:
MaTepuaibHasi TOUKa, a0COIIOTHO TBEPIOE TEJI0, TOUEUHBIN HCTOYHUK
CBeTa, JIyd, TOHKAas JIMH34a, IUIAHETapHas MOJENb aToMa, HYKIOHHAas

MOZCIJIb ATOMHOT'O sJApa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3Yy4EHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM HA HX OMHCAHMS, HCIONb3YA
3HaHHUSA O CBOWCTBAaX (UBNYECKUX SBIEHUH U HEOOXOIUMbIe

¢uznyeckue 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIC PUCYHKH H3YyYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMUECKUX MPOLECCOB NPU PEHIEHUH Y4eOHO-TPAKTUYECKUX
3ajay, ONTUYECKUE CXEMBI JUIsSl IOCTPOECHUS U300paXKEHNH B IIIOCKOM

3epKajie u coOuparomieii TMH3e

1.17

MPUBOANTh TPHUMEPHl (HAXOAUTh HWHQOpPMAIMIO O MpUMEpax)
MPAaKTUYECKOTO UCIIOJIb30BaHUS (PU3NYCCKUX 3HAHHI B TOBCEIHEBHOM
KU3HU Juig  olecrieyeHuss 0e30macHOCTH Tpu  oOpalieHuud ¢
npuOopaMu U TEXHUYECKMMU yCTPOWCTBAMHU, COXPaHEHUS 3/I0POBbS U

cOOII0IGHHS HOPM DKOJIOTMUYECKOr O MOBEICHHS B OKpYKarolle cpefe

1.18

OCYIIIECTBIISATH MOUCK HHPOpMAHH (HU3HUIECKOTO CONEPIKAHUS B CETH
WNutepuer, camocTtoATenbHO (OopMyIupysi TOMCKOBBIA  3aIpoc,
HaxOOUThb IYTH  ONpPENENEHHs  JOCTOBEPHOCTH  MOJYYEHHOMH
uH(OpMAIIUU Ha OCHOBE MMEIOIIMXCS 3HAHUM M JOMOTHUTEIBHBIX

HCTOYHUKOB

1.19

UCMOJIb30BaTh IPU  BBINOJHEHMM Y4YEOHBIX 3aJaHUA  Hay4dHO-
HOMYJSIPHYIO JTUTEPATypy (HU3UUECKOrO COACP)KAHUS, CIPABOYHBIC
MaTepuainbl, pecypcbl cetu VIHTepHeT; BiaxeTh IpuéMaMu

KOHCIIEKTUPOBaHUS TEKCTa, Mpeodpa3oBaHus MHGOpPMAIMU U3 OJHOU

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




3HAKOBOM CHCTEMBI B IPYT'YIO

1.20

CO3/1aBaTb COOCTBEHHbIE NUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha
OocHOBe HHGOpPMAIUU M3 HECKOIbKUX HMCTOYHHMKOB (PU3HMUECKOro
coJiepKaHusA, MyOJIUYHO TPEACTABIATH PE3yNbTaThl MPOSKTHON WIIH
UCCIIEOBATENILCKOM  JEATENIbHOCTH,  TMPH  3TOM  TI'PaMOTHO
KCIIOJIb30BaTh U3YYEHHBIN MOHATUHHBIN anmnapaT u3y4yaeMoro pasjesa
GU3MKM W COMPOBOXIATh BBHICTYIUIGHHWE MpEe3eHTaluell ¢ y4éTom

0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MIPYU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUN (U3NYECKUX
MPOIIECCOB PACHpPEeNnsaTh 0OS3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMM  3a/layaMH, CJIEIUTh 33 BBINOJHEHUEM ILJIaHA
JNIEUCTBUA W KOPPEKTHPOBAaTh  €ro, aJeKBAaTHO  OLIEHUBATh
COOCTBEHHBI BKJIaJ B JCATENBbHOCTh TPYIMBL, BBICTPAUBATDH
KOMMYHUKATUBHOE  B3aUMOJCWUCTBUE,  IPOSBISAS  T'OTOBHOCTH

pa3pemiaTh KOHQJIUKTHI

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Koxa
pasaena

Koxa

3JEMEHTA

IIpoBepsiemMble 3J1eMeHTHI CO/IEPKAHUS

®U3UKA U EE POJIb B IO3HAHUM OKPYXXAIOIIETO MHPA

11

®dusuka — Hayka O mpupoje. SIBIEHHUS NPUPOIBL
®dusnueckre SABIEHUSA: MEXaHUYECKHE, TEeIIOBbIE,

SJICKTPUYCCKHUEC, MAIHUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

@duznyeckre BenuuyuHBL. 3Mepenne  (uzmueckux
BennunH.  Dusmueckue  npubopel.  [lorpemrHocTth

n3MepeHuil. MexxayHapoaHas CUCTEMA €IMHULL

1.3

EcrecTBeHHOHAay4HBI METOJ IO3HAHUS: HaOIIOACHUE,
IIOCTAHOBKA HAay4HOr'0 BOIIPOCA, BBIABUKEHUE TUIIOTE3,
HKCIEPUMEHT 10 TMPOBEPKE THUIOTE3, OObSICHEHHE

Ha6J'II-OI[aCMOFO SIBJICHUA

1.4

Onucanne GU3NIECKUX SBJICHUN C IIOMOIIBIO0 MOJIeei

1.5

[TpakTuyeckue paboThI:

###Par#H#113mepenue pacCTOSHUM.
###Par###lI3mepenue 00bEMa KUIKOCTH W TBEPAOTO
Tena.

###Par##OnpeneneHne pazMepoB MajbIX TeJl.
#HH##Par###lI3mMepenue  Temmneparypsl NpU  [TOMOIIHU

KUIKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHM A O CTPOEHUUN BEIIIECTBA

2.1

###Par#H#CTpoeHne BeliecTBa: aTOMbl M MOJIEKYIbI, UX
pasMepbl.  OmBITBI,  OKA3bIBAIONINE  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

#H##Par###/|prokerne  vactun — BemectBa.  CBs3b
CKOPOCTH  JBWXKEHHUS  4YacTUI[ C  TEeMIEpaTypou.

BbpoyHoBckoe nBmkenue, muddys3us

2.3

B3aHMOHeﬁCTBH€ YaCTHULl BCIICCTBA: MIPUTAKCHUC U

OTTAaJIKUBaHHUEC

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




H###Par### ArperatHple COCTOSHUSI BEILIECTBA: CTPOCHUE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTANIMYECKUX) TEIN.

2.4 B3anmocBA3b MEXIy CBONCTBAaMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHHSIX M HMX aTOMHO-MOJIEKYJSIPHBIM
CTpOEHUEM

2.5 Oco0EHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[TpakTrueckue pabOThI:
#H##Par###0neHka quameTpa aToMa METOJO0M PsiIoB (C
UcIoNib30BaHueM (ororpaduii).

2.6 ##HHPar###OnBITEL 10 HAOMIOAEHHIO  TEIIOBOIO

pacIIMpPEHHUsI Ta30B.
H#HHHPar###0nbITEI IO OOHAPYKCHHUIO JICUCTBUS  CHJI

MOJICKYJIIPHOI'O ITPHUTSKCHU S

JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI

31 Mexannueckoe JIBUKECHHUE. PaBHOMEpHOE "
' HEPAaBHOMEPHOE JIBU)KEHUE
H#HHPar###CropocTb. Cpennss CKOPOCTb pu
3.2 HEPAaBHOMEPHOM JBMXKEHHM. Pacuér myTu M BpeMeHU
JIBUKCHUS
SBnenune uHepuuu. 3akoH MHepuuu. B3aumopeiicTBue
3.3 T€N KaK MPUYMHA U3MEHEHMsI CKOPOCTH JIBUXKEHHS TEINl.
Macca kak Mmepa UHEPTHOCTHU Tesa
34 ###Par### lnotHocTh BemiecTBa. CBS3b IJIOTHOCTH C
' KOJINYECTBOM MOJIEKYJ B €IMHUIIEe 00bEMa BElIECTBa
3.5 Cuna xak XapakTepHCTHKa B3aUMOIEHCTBUS Tel
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MIOMOIIIBIO TMHAMOMETpa
37 ###HPar#Ht#ABnenne Tarotenus U cuna Tsbkectu. Cuna
' TSDKECTH Ha ApYyrux maHertax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHHE CKOJbXKEHUS W TPEHUE TMOKOS.
' Tpenue B mpupojie U TEXHUKE
3.9 #H##Par###Cnoxenue Cuj, HaMpaBJICHHBIX 10 OIHOU
' npsiMoii. PaBHozelcTByrOIIas CUIT
3.10 [IpakTrueckue paboThI:

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




OmpeneneHue CKOPOCTH PaBHOMEPHOI'O  JIBUYKEHUS
(wapuka B JKUAKOCTH, MOJAEIU  BJIEKTPUYECKOIO
aBTomMoOMNIE W Tak pgainee). OmnpeneneHue cpenHen
CKOPOCTH CKOJNbXXEHMs Opycka WM IIapuka 110
HAaKJIOHHOM miockoctd. OnpenesneHne  IUIOTHOCTU
TBEPAOrO Tena. OneIThI, JeMOHCTPHUPYIOIINE
3aBUCUMOCTh PacTsDKeHHS (IedopManuu) TpyKUHBI OT
NPUIOKEHHOW  cuiibl.  OMBITBI, AEMOHCTPUPYIOILUE
3aBUCUMOCTb CUJIbI TPEHHsI CKOJIBKEHMs OT Beca Tejla U

XapaKkTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH

dusnyeckue SBICHUS B npupoac: IMpuMeEpbl IBUKCHUA C

3.11 Pa3IMYHBIMU CKOPOCTSIMM B KMBOM M HEXHMBOH NPHUPOJE,
JIEUCTBUE CUJIbI TPEHUSI B TIPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOIIUITHUKA
JIABJIEHUE TBEPJIbIX TEJI, )KMIKOCTEM 1 I'A30B
41 JaBnenue TBEpmoro tena. CrocoObl yMEHBLIEHUS WU
' YBEJIUYEHUS 1aBJICHUS
42 JlaBrienue raza. 3aBUCUMOCTh JaBIICHHS raza oT 00bEMa,
' TEMITepPaTyphI
13 [Tepenaya naBieHus TBEPABIMU TENIAMH, KUAKOCTSIMH H
' razamu. 3akoH [lackans. [lHeBMaTH4YeCKre MaITUHbI
3aBUCUMOCTb  JIaBJICHUSI JKMJIKOCTH OT  TIyOUHBI.
4.4 I'uapocraruueckuit mapagokc. CooOIIarONIuecs: COCY/Ib.
['unpaBnnyeckue MexaHUu3Mbl
Atmocdepa 3emn 1 atmocdepHoe aaBneHue. [IpuuuHb
A5 CYIIIECTBOBaHUSI BO3AYITHOW o0Oomouku 3emin. OTmbIT
' Toppudeniau. 3aBUCUMOCTh aTMOC(EPHOTO JTaBIICHUS OT
BBICOTHI HaJ] YPOBHEM MOpS
A5 N3mepenne armocdeprnoro nasneHus. [Ipubopsr mmst
' M3MEpEeHHs aTMOC(EPHOrO 1aBICHUS
[eiictBre XKUOKOCTM M Ta3a Ha IOTPYKEHHOE B HUX
4.7 Teno. BreiTamkuBaromas (apxuMenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue ten. Bo3gyxomiaBanue

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




4.9

[TpakTudeckue paboTHI:

HccrnenoBannue 3aBHCHMOCTH Beca Tejla B BOAE OT
o0béMa TMOrpyKEHHOM B JKUAKOCTh YacTU Tela.
OnpeneneHre BHITAIKMBAIONIEH CUJIbI, JEHCTBYIONIEH Ha
TEIo, MOrpYy’)KEHHOE B JKUJKOCTD. IIposepka
HE3aBHCUMOCTH BBITAJIKUBAKOIIEN CHUJIbI, JACHCTBYIOLIEH
Ha TEJIO B JKUJKOCTH, OT Macchl Tena. OIBITHL,
JIEMOHCTPUPYIOIINE  3aBUCUMOCTh  BBITAJIKUBAIOIIICH
CWJIBI, IEHCTBYIOIIEH Ha TENO B >KUIKOCTH, OT 00BbEMa
MOrPYKEHHOW B >KUAKOCTh YacCTU TeJIA U OT IJIOTHOCTH
JKUJIKOCTH. KoncrpynpoBanue apeomeTpa WA
KOHCTPYMPOBAHME  JIONKM U ONpeleNeHue €€

Ipy30N0AbEMHOCTH

4.10

du3nyeckue SIBJICHUSA B Iprupoac: BIIMAHHUC
aTMOC(l)CpHOFO JaBJICHUA HA JKUBOU OpraHu3M, IIJIaBaHHUEC

pBIO

411

TexHuueckue ycTpoHCTBa: COOOLIAIOIIUECS COCY/bI,
YCTPOWCTBO BOJONPOBOJA, THMJIPABIWYECKUN IIpecc,
MaHOMETp, OapoMeTp, BHICOTOMEp, MOPIIHEBOW HAcoC,

apeomerp

PABOTA, MOITHOCTD, DHEPI'UA

51 Mexanudeckas padbora
52 Mexanudeckasi MOIIIHOCTh
£ 3 [IpocTele  MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAA
' IockocTh. [IpaBuito paBHOBECHS ppryara
5.4 [TpuMmeHeHue paBUia paBHOBECHS pblyara K 670Ky
«3omoroe  mpaBwiao»  MexaHuku.  Koaddumument
5.5 MOJIE3HOTO JeCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToreHuunanbpHast SHEPTUU TeNa, TOJHATOr0 HaJ 3eMIIEi
5.7 Kunernueckas sneprus
- [TonHas MexaHWyecKas PHEpPrus. 3aKOH HM3MEHEHUs WU
' COXpaHEHHS MEXaHUYECKOW YHEPTUU
5.9 [TpakTuyeckue paboThI:
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#HH#Par###Onpenenenue paboOThl CWIBI TPEHHUS TNpU
pPaBHOMEPHOM JBM)KEHHUU Tejla [0 T'OpPU30HTaIbHOU
noBepxHocTu. MccnenoBanue yciaoBHIl paBHOBECHs
peruara. HMamepenwe KIIJ[ HakIOHHON TMJIOCKOCTH.

HSy‘ICHI/Ie 3daKOHa COXpaHCHUA MEXaHHUYEeCKOH OHCPIruun

dusnyeckue SBICHUS B MPUPOJAE: phluard B Tele

5.10
YeJIoBeKa
TexHuueckue yCTpOICTBA: pblUar, TMOJABMXKHBIA H
511 HETOIBM)KHBIA OJIOKM, HAKJIOHHASI TUIOCKOCTh, MPOCTHIS
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMbIe 3JIeMEHTHI COJIEPKAHUS
pa3nena JjIeMeHTa
TEIJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOPUU CTPOCHUS BemecTBa. Macca ©  pa3Mepbl
' MojieKkysl.  ONBITBI,  TOATBEPXKIAOIINE  OCHOBHBIE
MIOJIO’KEHUST MOJIEKYJIIPHOKUHETHYECKON Teopuu
Mognenu  TBEPAOro, HKUAKOTO M razoo0pa3HOro
6.2 cocrosiHMil BemiectBa. Kpucramnmueckue u amop@Hble
Tena
OOBbsiCHEHHE CBOWCTB Ta30B, XUIAKOCTCH U TBEPIBIX TEI
0 6.3 Ha OCHOBE IIOJIO)KEHUH MOJEKYIIPHOKHHETHYECKON
TEOpUHU
6.4 CmauvBaHUE M KallWUSIPHBIC SIBJICHUS
6.5 TemnoBoe pacmmpeHue u cxaThe
5.6 Temmepatypa. CBs3b TeMIEPaTypbl CO CKOPOCTHIO
' TEIUIOBOTO JIBMKEHUS YaCTHUI]
67 Buyrpennsist sneprusi. Crioco0bl H3MEHEHHS BHYTPEHHEH
' SHEPTUU: TEIJIoNEepeiaya U COBEPIIICHUE PabOTHI
6.8 Buasl Ternsonepenaun: TEIIONPOBOJIHOCTh, KOHBEKIHUS,

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




U3Iy4CHHE

KomuuectBo TCIIJIOTHI. YaenbHas TEILIOEMKOCTD

6.9
BELIECTBA
TemsiooOMEH U TEIJIOBOE paBHOBECUE. Y paBHEHHUE
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHue U OTBEpJCBaHUE KPUCTAININYECKNX BEIIECTB.
' VnenbHas TemioTa miaBiIeHUsS
[TapooOpa3zoBanue u  KoHIeHcamnus.  Mcmaperwue.
6.12 Kunenue. VYpaenbHas  Temiota  mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEpPaTypbl KUIEHUS OT aTMOc(epHOro
JTaBJICHUS
6.13 BrnaxxnocTs BO3yxa
6.14 OHeprus TOIMBA. Y IeibHasl TEMI0Ta CTOPaHUs
[Mpunmner  pabotel  TeruoBbix apurarenein  KITJ[
6.15 TEIJIOBOrO JABUrarelisd. TersoBple JABUTaTeld M 3aluTa
OKpY’KaroIlel cpeibl
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUU B TEIIOBBIX
6.16
nporeccax
[IpakTuueckue paboThI:
HHAPar###0nbITEl O OOHAPYXKEHUIO JIEWCTBHS CHJI
MOJIEKYJISIPHOTO IPUTSHKESHHUSL.
HHHPar###0nbITl  TIO  BBIPAIIMBAHUIO  KPHUCTAJLIOB
IIOBaPEHHOW COJIM MJIM caxapa.
#HH#Par###OnbITE Mo  HaONIONEHWI0  TEILUIOBOIO
617 pacLIUpEeHUs Ta30B, KUJIKOCTEN U TBEPIBIX TEIL.

#H#Par###OnpeneneHre NaBleHUs BO3JyXa B OaJlsIOHE
HITTPHIIA.

H#HHAPar###O0nbITEI, TEMOHCTPUPYIONIUE 3aBUCHUMOCTH
JIaBJICHUs] BO3JyXa OT ero o0béMa M HarpeBaHUs WM
OXJTKICHHSL.

Hi#Par###1IpoBepka TUIOTE3bl JTUHEWHOW 3aBUCUMOCTH

JUTMHBI  CTOJIOMKA JKUJKOCTH B TEPMOMETPHUYECKOM
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TpyOKe OT TeMIEepaTypHl.

###Par###Habmonenue U3MEHEHUS BHYTpEHHEH
SHEPruu Teja B pe3yibTaTe Teruionepenayn M padoThl
BHEIIIHUX CHII.

###Par#t#llccnenoBanue sBIEHUS TeIUIOOOMEHa MpHU
CMEIIMBAHUH XOJOIHOW U TOPSIYEH BOJBI.
#H#Par###OnpenencHue KOJINYeCTBa TEIIOTHI,
MOJTyYEHHOT'0 BOJIOW TIPH TEIIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITHITHHIPOM.

###Par#H#0Onpenenenue  yIenbHOM  TEMIOEMKOCTH
BEIIIECTBA.

#H#Par###ccnenopanue npoiecca ucrnapeHusl.
###Par###OnpeneneHre  OTHOCUTEIBHOM  BIIAXHOCTH
BO3/yXa.

#H##Par###OnpeneneHue yaeIbHON TEIUIOTHI TUTABICHUS

Jbpaa.

Ousnyeckue SBICHHUS B MPUPOJAC: MOBEPXHOCTHOE
HATAKCHUC UM KAIMWJUJIAPHBIC SBJICHHUA B IPUPOIL,
6.18 KPUCTAJUTBI B Tpupojie, usnydenue ConHia, 3aMep3anue
BOJ0EMOB, MOPCKHE Opu3bI, 00pa30BaHUE POCHI, TYMaHa,

HNHCA, CHCTA.

TexHuyeckue  ycTpoWCTBa:  KamWUIAPBL, MPUMEPHI
UCIIOJIb30BaHUsl KPUCTAIOB, JKUJIKOCTHBI TEPMOMETD,
6.19 JaT4YUK TEeMIIepaTypbl, TEPMOC, CHCT€Ma OTOILICHUS
JIOMOB, THUTPOMETPHI, ICHXPOMETp, MapoBas TypOuHa,

JBUTATEh BHYTPEHHETO CrOpaHHUsl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHU A

7.1 Dnektpuzarus Ten. [[Ba posa 3JIeKTpUIeCKUX 3apsiIoB

B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH  KyioHa
7.2 (3aBUCHMOCTb CHJIbI B3aUMOJICHCTBHS 3apSKEHHBIX TE OT

BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEIaMH )

Dnekrpuyeckoe none. HanpspkEHHOCTD 3JIEKTPUUYECKOTo
7.3
nonsi. I[lpuHIMN cynepno3uuu 3JIEKTPUUECKUX TOoJeH
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(Ha KaYECTBEHHOM ypPOBHE)

Hocurenu OJICKTPUYCCKUX  3apsd0B. aﬂeMeHTapHBIfI

7.4 anektpudeckuil 3apsa. Crpoenue atoma. [IpoBogHUKN 1
TUDIIEKTPUKU
7.5 3aKOH COXPaHEHHUS IIEKTPUUYECKOTr0 3apsia
- OJIEKTPUYECKU  TOK.  YCIOBUS  CYIIECTBOBAHUS
' AIEKTPUUECKOro ToKa. ICTOUHMKH MOCTOSTHHOT O TOKA
HetictBus 3JIEKTPUYECKOTO TOKa (TeroBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKHUI TOK B
JKUJKOCTSX U razax
- g Onektpuueckas uenb. Cuna Toka. DJIEKTPUUECKOe
' HaIpsHKEHUE
29 ConpotuBieHue MIPOBOJAHUKA. VYnenbHOe
' COIIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma 15 ygacTka 1enu
[TocnenoBarenbHOe M NapajuIeIbHOE  COETUHEHHUE
7.11
MIPOBOIHUKOB
PaGota W MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenua
213 DNeKTpuUecKrue ey W MOTPEOUTENH SIEKTPHUSCKON
' sHepruu B ObITy. KopoTkoe 3aMbikaHue
[TocTossHHbIE MarHuThl. B3auMopelcTBUE MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mone. MarHuTHoe moie 3eMiIu U €ro
7.15
3HaYEHHE IS )KU3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE 1OJI€ JIEKTPUYECKOTO TOKA.
' [IprMeHeHne HIeKTPOMAarHUTOB B TEXHHUKE
[leficTBe MarHMTHOrO MOJs HAa IMPOBOJHUK C TOKOM.
717 DJIeKTpOABUTATENIb MOCTOSSHHOTO TOKa. Mcronb3oBaHue
' AJIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWMCTBAX W Ha
TpaHCHopTe
7.18 Oneiter @apages.  SIBieHHe  2IEKTPOMAarHUTHON

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




uHaykuuu. [pasuno Jlenna

DneKTporenepaTop. CniocoOsr MOJTy4CHHUS
7.19 AJIEKTPUYECKON SHEPIrUU. DJIEKTPOCTAHIINHT Ha

BO300HOBJISIEMBIX HCTOUHUKAX YHEPTHH

[TpakTryeckue paboThI:

OMBITH 110 HAOMIOACHUIO STICKTPU3AINH TET UHIYKITUEH

U TIPU COTIPUKOCHOBEHUU.

HccrnenoBanue JecTBUS DIIEKTPUYECKOrO TOJNS  Ha

MPOBOJHUKH U TUDJIEKTPUKU.

COopka u mpoBepka pabOThl 3JIEKTPUUECKOH IIenu

MIOCTOSTHHOT'O TOKA.

N3mepenue u peryimpoBaHme CUJIbI TOKA.

W3mepeHue u perynupoBaHue HAMPSHKCHHS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepes

PE3UCTOp, OT CONMPOTHBIICHUSI PE3UCTOPA M HAIPSKEHUS

Ha pe3ucTope.

OMBITHI, JIEMOHCTPHUPYIOIIIHE 3aBHCUMOCTh

JJIEKTPUYECKOTO COMPOTUBIICHUSI TPOBOJHUKA OT €ro
7.20 JUTHBI, TITOMIAH TOTIEPEYHOr0 CEUCHHS U MaTepuarna.

[IpoBepka mpaBuia CIOKEHHUS HANPSHKCHUH — MPU
MOCJIC/IOBATEIbHOM ~ COCIMHEHUH JIByX PE3UCTOPOB.
ITpoBepka mpaBwiia Ui CHJIbI TOKA MPHU HapalIeIbHOM
COCIUHEHUH  pe3ucTtopoB.  OmpenencHue  pabOTHI
SJICKTPUYECKOTO TOKa, MAYIIETO 4Yepe3 PEe3ncCTop.
OrmnpeznernieHne  MOIIHOCTH  3JEKTPUYECKOTO  TOKa,
BBIJICIISIEMO Ha pe3uctope. MccnenoBanmue 3aBUCUMOCTH
CHJIBI TOKAa, I/II[YH_ICFO qepes naMnquy, oT HaHpH)KeHI/ISI
Ha Hell. Onpenenenue KII/] narpesarens. MccnegoBanue
MArHuTHOI' O B3aI/IMOI[eI\/’ICTBI/I$I IIOCTOAHHBIX MArHHUTOB.
N3yyeHne MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB TPH
nux OG’[)GIII/IHGHI/II/I 158 pa3I[eHCHI/II/I. I/ICCHCI[OBE[HI/IG
JIEWCTBUSA DJIEKTPUUECKOr0 TOKAa Ha MarHUTHYIO CTPEJIKY.

OHLITLI, ACMOHCTpHUPYIOIIUEC 3aBUCHUMOCTb CHIJIbI

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




BSaHMOI[CﬁCTBHH KaTylIKu ¢ TOKOM U MariuTa OT CHJIbI
TOKa MW HAIIpPaBJICHHUA TOKa B KaTyIIKE. I/I3yqu1/Ie

JEUCTBUSL MarHUTHOI'O IIOJIS Ha IMPOBOAHUK C TOKOM.

Koncrpynposanue )51 HU3y4eHue paboThI
3JIEKTPOJABUTATES. N3mepenne KITA
AJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OnbITbI o

HCCIICAOBAaHHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKOUU:
HCCICIOBAaHNEC W3MCHCHMI 3HAYCHUS H HaITpaBJICHUA

HHAYKOOUOHHOI'O TOKa

7.21

Ouznyecknue SBIEHUS B MPUPOJE: DIIEKTPUUECKHE
SABIICHUSI B  aTMocdepe, DICKTPUUYECTBO  KHUBBIX
OpraHU3MOB, MarHUTHOE TOJIe 3eMiid, JApei( TOIFOCoB,
POJIb MAarHUTHOI'O IIOJIA JIA )KU3HU Ha 3€‘MJI€, MOJIAPHOC

CHsIHUEC

7.22

TexHU4ecKrue yCTpONCTBA: JJIEKTPOCKOIN, aMIepMerp,
BOJITMETP, PEOCTaT, CYETUUK DICKTPUUYECKOH SHEpruw,
DIIEKTPOOCBETHTENbHBIE  MPHOOPBI,  HAarpeBaTeNbHBIC
3JIEKTPONIPUOOPHI (mpumepsr), AJICKTPUYECKHUE
NPEIOXPAHUTENH, JJIEKTPOMArHUT, SJIEKTPOJBUTATEINb

IMMOCTOAHHOI'O TOKA, Tr€HEPATOP MOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenrta IIpoBepsieMbi€ 3JIEMEHTHI COJIEPKAHUS
paszznena
MEXAHWYECKUE ABJIEHWA
8.1 MexaHnueckoe JBIDKEHHE. MarepuaibHasi TOYKA.
' Cucrema orcuéra
g 8.2 OTHOCUTEIIBHOCTh MEXaHHUYECKOTO JBHKCHHUS
8.3 PaBHOMEpHOE MPsIMONMHEHHOE IBUKEHHE
HepaBHoMepHOE TpsMonuHEHOe nBuxkeHne. CpenHss
8.4 W MrHOBEHHas CKOPOCTh Teja TNPU HEPABHOMEPHOM

JABMKCHUH

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




Yckopenue. PaBHOyCKOpeHHOE IPSAMOJIMHEMHOE

8.5
JIBYKEHUE
8.6 #H#Par###CBo0oanoe nageuune. OneITel [ annies
#H##Par###PaBHOMEpHOE JBUKEHUE 10 OKPYXHOCTH.
8.7 Ilepuog u yactora obpamienus. JluneitHas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe YCKOpEHUE
8.8 [TepBrrit 3akon HproToHA
8.9 Bropoii 3akon HetotoHna
8.10 Tperuii 3axkon HeroToHa
8.11 #HH#APar###] [puHIUTT CYTIEPIIO3UITNH CHUT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HPar##H#Cunia  TpeHUs: cujla TPEHMS CKOJIbKEHUS,
813 CHJIa TPEHUS TIOKOSI, IPYTUE BUIBI TPEHUS
8.14 #HPar##H#Cuta TsHKECTH W 3aKOH  BCEMHMPHOIO
' TATOTEHUS. Y CKOpEeHHE CBOOOIHOrO MaJACHUs
HBuxenne  mnaHer  Bokpyr  Comuma.  Ilepsas
815 KOCMHYecKast CKopocTb. HeBecoMOoCTh U neperpy3ku
PaBHOBecHe MaTepranbHON TOUYKH. AOCOITIOTHO TBEPAOE
8.16 oo
#i##Par###PaBHoBecue TBEPAOro Tena C 3aKPEIUIEHHOM
847 oChI0 BparnieHus. MomeHT cuibl. LleHTp TskecTn
8.18 Nmnynsc tena. Mi3menenue umnyinbca. UMmynbsc cuitbsl
8.19 3aKOH COXpaHEHUs UMITYJIbCa
8.20 H#HHHPar###PeakTUBHOE IBUKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTh
PaGora cun TsKecTH, ympyroct, TpeHus. CBs3b
822 SHEPruu U padboThI
[loreHnmanbHass SHEpPruss Tena, MOAHATOrO  Hax
8.23 MTOBEPXHOCTBIO 3eMIIn
8.24 [ToreHunanbpHas SHEPTUs CKATON NPYKUHBI
#Hi##Par###Kunernueckass ~ dHeprusa.  Teopema 0
825 KUHETHYECKON SHEPTruu
8.26 H#HAH#Par###3akoH coxpaHEeHUSI MEXaHUUYECKOW SHEPTUN

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




8.27

[IpakTuyeckue paboTHI:

Ormpenenenue cpelHel CKOPOCTU CKOJNBKEHHUs Opycka
WM JIBUJKEHUS IIapuKa IO HAKJIOHHOW IJIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tela MPU PaBHOYCKOPECHHOM
JBUKEHHUH 110 HAKJIIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYyTH OT BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBUJKEHUU 0€3 HaYaJIbHOM CKOPOCTH.
IIpoBepka rumore3pl: €cid MpPU PaBHOYCKOPECHHOM
JBMDKEHUHM 0e3 HayaJbHOM CKOPOCTH IYTH OTHOCATCS
KaK psAJ  HEYETHBIX YHCET, TO COOTBETCTBYIOLINE
MIPOMEKYTKHU BPEMEHH OJMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIbKEHUS
OT CHIbl HOPMalbHOro JasiieHus. OrnpenencHue
KodpduimeHTa TpeHus CcKoibxkeHus. OrmnpenencHue
KECTKOCTU TMpyxkHUHBL. OrmpeneneHre padOThl CHIIbI
TPEHUS TPU PABHOMEPHOM JIBUXKEHUM Tejla IO
TOPU30HTAIBHOM TOBepXHOCTH. OmpeneneHne padoThl
CWIbl  YOPYTOCTM  Ipu  HOAbEME  Ipy3a C
WCIOJb30BAaHUEM  HEMOJABM)KHOTO U IOJBUYKHOTO

OJIOKOB

8.28

@u3nYeCKHe ABJIEHUA B MPUPOJIE: TPUIUBBI U OTJIUBBI,
nBrkeHue TiaHeT COJTHEYHOM CHUCTEMBbI, PEAKTUBHOE

JABUKCHUC JKMBbIX OPIraHU3MOB

8.29

TexHuueckue  yCTpOMCTBA:  CHOUIOMETP,  JATYHKH

MIOJIO’KEHUSI, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHbI

KonebarensHoe JABHIKCHUC. OcHOBHBIC XapPaKTCPUCTUKHU

o1 KoJIeOaHui: IepHOo/, YacTOTa, aMIUIUTY 1A
9.9 MareMarnyeckuit u IIPY>KUHHBIN MAasITHUKHU.
' [IpeBpaiienre SHEPTUH IPU KOJIEOATEIBHOM JBHKEHUU
03 3aryxaromue kojeOaHus. BbIHYXJeHHBIE KOleOaHHUS.
' Pe3onanc
Mexannueckue BoaHbL. CBONCTBA MEXAHUYECKUX BOJIH.
9.4 IIpononbHbIe U MONEpPEYHbIE BOJIHBL. JlIMHA BOJHBI U

CKOpOCTh €€ pacmpocTpaHeHusi. MeXaHW4eCKue BOJHBI

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




B TBép,Z[OM TCIIC, CEHCMHUYECKHE BOJIHBI

9.5 3ByK. 'poMKOCTB U BbICOTa 3BYyKa. OTpakeHHUE 3BYKa
9.6 NudpasByk u yapTpa3Byk
[IpakTuueckue pabOTHI:
OmnpeneneHue 4YacToThl M Hepuoja  KojeOaHui
MaTeMaTHYECKOTO MasTHHKA.
OmnpeneneHne 4acTOTBl M TepHofa  KoJieOaHMMA
MPYKUHHOT'O MasiTHUKA
97 UccnepoBanne 3aBUCUMOCTH Tepuoaa  KojieOaHUM
' MOJBEICHHOT0 K HUTUH Tpy3a OT JJIMHBI HHTH.
HccnenoBanne 3aBHCUMOCTH  TepUoaa  KoJieOaHUMA
MPYKUHHOTO MasTHHKa OT Macchl rpys3a. [IpoBepka
HE3aBUCHUMOCTH nepuosaa KoJebaHui rpys3a,
MOJIBEIICHHOT'0 K HHUTH, OT MAacChl Tpy3a U JKECTKOCTH
NMpYyKUHBIL. MI3Mepenne yCKkopeHusi CBOOOHOTO MaACHUS
du3ndecKkue SBICHUS B MPUPOJC: BOCIPHUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJICTPSICEHUE, CEWCMHYECKHE BOJHBI,
IIYHaMH, X0
9.9 TexHuYeckre yCTpOWCTBA: 3XOJOT, HCIOIb30BAHHE

yIIbTpa3ByKa B OBITY U TEXHUKE

10

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOC I1OJIC. BHCKTpOMaFHI/ITHHe BOJIHBI.

104 CBoiicTBa 371EKTPOMArHUTHBIX BOJH

10.2 [Ikana 37€KTPOMarHUTHBIX BOJIH

10.3 DJIeKTpoMarHuTHasi npupoga cera. CKOpoCTh CBeETa.

' BosnHOBBIE CBOICTBA CBETa

[IpakTuueckue pabOThI:

104 N3yuenne CBOWCTB  dSJIEKTPOMArHWTHBIX BOJH C
MTOMOIIbI0 MOOMIIBHOTO TenedoHa
Ouznyeckre SBJICHHUS B MpHpoJE: OHOIOTHYECKOE

10.5 neiicTBre BUIUMOTO, yAbTpa(HONEeTOBOrO u
PEHTI€HOBCKOI'O U3JIy4eHU I

10.6 Texuuueckue yCTpOIiCTBA: UCIIOJIb30BaHUE

OJICKTPOMArdHUTHBIX BOJIH IS COTOBOM CBSI3H

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE
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CBETOBbBIE ABJIEHUA

11.1 JlyueBas monensb cBeTa. MicTounuku cBera
11.2 [IpssMonMHEHOE pacpOCTpaHEHUE CBETA
113 OTtpaxenue cpera. [lmockoe 3epkanio. 3aKOH OTpaKeHUs
' cBeTa
114 [Ipenomnenue cBera. 3akoH MPENOMJICHHUS CBeETA.
' [TonHOe BHYTpEeHHee OTpakeHHe CBeTa
11.5 JIunza. Xop my4el B IMH3eE
116 OnTuueckas cucrema Qoroanmnapata, MUKpPOCKONa H
' Teseckona
117 I'maz kak onruudeckas cucrema. biHM30opykocTs H
' JaIbHO30PKOCTh
118 Pasnoxenue Oenoro csera B cekTp. OnbiTel HploTOHA.
' CroxxeHue CrieKTpajabHBIX I[BETOB. J{ucnepcus ceera
[IpakTuyeckue paboTHI:
#H##Par#H##lccnenoBanue 3aBUCUMOCTH yriia
OTpa’KE€HHUS CBETOBOIO JIy4a OT YIJia MaJeHHUs.
###Par##13yuene  XapakTepUCTUK  H300paxKeHUs
IpeaMeTa B IIIOCKOM 3epKajie.
#H##Par#H##lccnenoBanue 3aBUCUMOCTH yriia
MIPEeJIOMJICHUSI CBETOBOI'O Jiydya OT YIVla TMaJeHHs Ha
119 TpaHUILE «BO3YX — CTEKIIO».
' ##HPar##H##lonyuenne  M300paXeHU € IOMOILBIO
COOMPAFOTIEH JIMH3HI.
#H##Par###O0npenenenue (HOKYCHOro pacCTOSHUSA |
ONTUYECKOW CUIIBI COOMPAIOIIIEH JIMH3BI.
#HHPar##H#ONbBITEL 10 pa3lioKeHHI0 0enoro cBeTa B
CTIEKTP.
H#HH#HPar###ONBITEl O BOCHPHUATHIO I[BETa IPEAMETOB
MIpHU UX HAOJIOJCHUH Yepe3 IBETOBbIE (DUIBTPHI
dwusnueckue sSBICHUS B mpupoxe: 3arMeHust ComHna u
11.10 JlyHBl, 1IBETa TEN, ONTHYECKUE SBJIEHUS B arMmocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texanueckue YCTPOWCTBA: OYKH, MePUCKOTI,

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE
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(doToanmapaT, ONTHYECKHE CBETOBOIBI
KBAHTOBBGIE SABJIEHUA
121 OmnbiTel Pezepdopna u mimaHerapHas MOJIENb aToOMa.
' Mogens atroma bopa
192 Hcnyckanue M morjiouieHue cBera aToMoM. KBaHTHI
' JInHelyaThIe CIIEKTPBI
12.3 PagunoaxtuBHOCTB. Anb(a, OeTa- U raMma-u3mTydeHHs
194 Crpoenne aromMHoro sapa. Hykinonnas Monenb
' aTOMHOT 0 sjpa. M3oTomnsl
125 PapnoaktuBHbie mpeBpamieHus. [lepuon momypacmana
' ATOMHBIX SI7ep
126 SnepHble peakuuu. 3aKOHbl COXPAHEHUS 3apsI0BOrO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBsI3U aTOMHBIX sijiep. CBsI3b Macchl U DHEPTUU
128 Peaknuu cuntesa u nenenus saep. MIcTouHuKY SHEpruu
' ConHua u 3B€311
12.9 Snepnas oHepreruka. JleWicTBHE  paguMOaKTHUBHBIX
' M3JIYYeHHUI Ha )KUBBIC OPTraHU3MbI
[IpakTuueckue pabOTHI:
HaGOmoieHue CIUIOMIHBIX W JIMHEWYATBIX  CIIEKTPOB
1210 U3ITy4EeHHUSI.
HccnenoBanue TpPEKOB: M3MEPEHUE SHEPIMU YaCTHIIbI
0 TOpMO3HOMY TTyTH (110 (hoTorpadusm).
W3mepenue paanoakTuBHOro poHa
®dusnyueckre SABJICHHS B IPUPOJE: ECTECTBEHHbIN
PaaOaKTUBHbBIN ¢on, KOCMUYECKHE Ty4H,
12.11 pPaIMOaKTUBHOE M3JIYYEHUE MPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PATMOAKTUBHBIX M3JIYYEHUW HA OpraHu3M
YyeJoBeKa
1212 TexHnueckue YCTpOWCTBA: CIIEKTPOCKOII,
' VHJIMBUAYaJIbHBINA JO3UMETP, KaMmepa Bunbcona

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHUS

IIpoBepsiemble TpeOGOBaHUS K NPEAMETHBIM Pe3yJbTaTaM
0a30BOr0 YPOBHS 0CBOEHHSI OCHOBHOM 00pa3oBaTeIbHOI
NPOrpaMMbl OCHOBHOT0 0011ero oopasosanust Ha ocHoBe PI'OC

[Tonumanue ponu  (QU3MKK B HAYYHOM  KapTUHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEICTABICHUH O 3aKOHOMEPHOM CBSI3U
U TI03HABa€MOCTH SBJIEHUH MPUPOABI, O POJIM SKCIHEPUMEHTa B
¢usuke, o cucremoobOpasywomeil pomu (GUMKA B pa3BUTHH
€CTECTBEHHBIX HayK, TEXHHUKM M TEXHOJOrui, 00 3BOIIOLUU
(U3UYECKUX 3HAHWK W WX POJM B ICJIOCTHOM €CTECTBEHHOHAYYHOMH
KapTHHE MHpa, O BKIAJ€ POCCHUMCKMX U 3apyOCKHBIX YUYEHBIX-
(U3MKOB B Pa3BUTHE HAYKH, OOBSICHEHUE INPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT I

3HaHus O BUAAX MaTepuu (BEIIECTBO M TOJE€), O ABMKEHUHM Kak
croco0e CyIecTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHON TeOpuu
CTPOEHHS BEIeCTBa, O (U3NYECKOM CYHIHOCTH SIBJICHMHU HPUPOJBI
(MEXaHWYEeCKNX, TEIUIOBBIX, OJJEKTPOMAarHUTHBIX M KBaHTOBBIX);
YMEHHUE pa3inyaTh SBJICHUS 10 OMMCAHUIO UX XapPAKTEPHBIX CBOUCTB U
Ha OCHOBE ONBITOB, AEMOHCTPHUPYIOUINX JaHHOE (PU3NIECKOE SIBICHHE;
YMEHHUE paclio3HaBaTh MPOSBICHUE M3YyYCHHBIX (H3MYECKUX SBICHUN
B OKPYKalOIlleM MHpE, BBIIENAS HX CYIIECTBEHHBIE CBOICTBA

(Tpu3HaKH)

Bnanenne ocHOBaMM NOHSTHIHOTO amnrmnapara M CHUMBOJIHUYECKOI'O
SA3bIKa (1)I/I3I/IKI/I H HCIIOJIb30BAHUC HMX JIA PCHICHUA y‘I66HHX 3ajJa4,
YMCHHUC XapaKTCPpU30BaATb CBOICTBa TCI, (bl/ISI/II-IeCKI/IC SABJICHUA H

MPOLIECCHI, UCTIONB3YS (PyHIaMEHTATbHbIE U SMITUPUUECKHUE 3aKOHBI

YMeHue onuchBaTh HU3YYCHHBIC CBOICTBaA Tell U (bI/I3I/I‘{eCKI/Ie SABJICHHA,

UCTIONB3YS PU3NUYCCKUE BETNIMHBI

Bnanenue ocHOBaMH METOJOB HAy4yHOrO TIO3HAHUS C Y4ETOM
COONIOICHUS TIPaBWJI OE30MACHOTO TPyAa: HAOMIOJACHUE (QU3HUECKUX
SIBJICHU:

YMEHHE CaMOCTOATENbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




U3 JTaHHOTrO Habopa 00OpynoBaHMs MO WHCTPYKIMH, ONUCHIBATh XOJ
OIIBITA M 3aMKCHIBATH €TO PE3YJIbTATHI, (HOPMYIHPOBATH BBIBOMBI;
MIPOBEJICHHE MPSAMBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETMUMH:
yYMEHUE IUIaHUPOBAaTh M3MEPEHMs, CaMOCTOSATEIBHO COOUpaTh
JKCIICPUMEHTAIIBHYK0  YCTAHOBKY II0 HMHCTPYKLMH, BBIYHUCIATH
3HAQUYECHHUE BEIMYMHBI U AHAIM3UPOBATH IIOJYYEHHBIE PE3YJIbTATHI C
Y4€TOM 33IaHHOM NOTPELIHOCTU PE3YJIBTATOB NU3MEPEHU;
IIPOBEJCHUE  HECJIOXHBIX  OKCIEPUMEHTAJIBHBIX  MCCIEAOBAaHUN;
CaMOCTOSITENILHO ~ COOMpPAaTh  AKCIEPUMEHTAIBHYIO YCTaHOBKY U
IIPOBOJUTH  MCCIENOBAHME IO  UHCTPYKUUHU,  IPEIACTABIATH
MOJTy4YEHHbIE 3aBUCUMOCTH (U3NYECKUX BEJIWYUH B BUJE TaOIHI] U
rpaMKoOB, yUYUTHIBATh NOTPEUIHOCTH, A€IaTh BBIBOJbI IO pE3yIbTaTaM

HUCCICOOBaHUA

[ToHnmaHue  XapakTepHBIX  CBOWCTB  (PU3MYECKUX  Mojesen
(MaTepuasibHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJAEIH CTPOCHHUS
ra3oB, >KMJIKOCTEM W TBEpABIX TeEJ, IJIAHETapHAs MOJAEIb aToMa,
HYKJIOHHasi MOJIENIb aTOMHOIrO $i/jpa) U yMEHHME NPUMEHATh UX AJs

00BsICHEHHS (PU3UIECKUX MPOIIECCOB

YMmeHue oOBSCHATH (PU3UYECKUE MPOLIECChl U CBOMCTBA TEl, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMil IPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIIATH IIPUYMHHO-CICACTBEHHBIC CBA3U U
CTPOUTH OOBSCHEHHE C OMOPOIl HAa M3yYEHHbIE CBOWCTBA (PU3UUECKUX

SIBIICHUH, (PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJCIN

YMeHue pemarth pacu€THbie 3amauu (Ha Oa3e 2 — 3 ypaBHEHUH),
UCIIONB3YSl 3aKOHBI U (OpMyIbl, CBsI3BIBAIONIME (DU3MYECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIMCHIBATh KPAaTKOE YCIOBUE 3a7ayH,
BBISIBJISITH HEJOCTAIOIIME JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HEOOXOJUMBbIe IS €€ pEeIIeHUs, UCIIOb30BaTh CIIPAaBOYHBIC JaHHBIE,
MPOBOJUTh PAacu€Tbl M OLEHUBATh PEATUCTUYHOCTb IOTYYEHHOTO
3Ha4YeHUS (PM3MYCCKOW BEIIMYUHBI, YMEHUE ONPEICNISITh Pa3MEPHOCTh

(bu3nYecKoi BETNYNHBI, OTYYEHHON MpU PEelIeHUH 3a1a4u

YMeHHe XapakTepu3OoBaTh IPUHLMIBI  JACUCTBUS TEXHUYECKUX
YCTPOUCTB, B TOM 4HCIE OBITOBBIX NPUOOPOB, M MPOMBIIUIEHHBIX

TCXHOJIOIMYCCKUX ITPOLCCCOB IO UX OIMHCAHUIO, UCIIONIb3Yyd 3HAHUA O

CBOMCTBaxX (bI/I3I/I‘-IeCKI/IX SBJICHUH U HGO6XO,Z[I/IMBIC (I)I/I3I/IIICCKI/IG

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




3dKOHOMCPHOCTHU
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VMeHHe UCIONb30BaTh 3HAHUS O (U3WYECKUX SBICHUSAX B
NOBCETHEBHOW JKM3HM Uil oOecriedeHus Oe30MacHOCTH  TpU
oOpamieHnn ¢ OBITOBBIMH ~ TpUOOpaMH U TEXHHUYECKUMH
YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbSI W  COONIONEHUS HOPM
HKOJIOTMYECKOr0 IIOBEJCHUS B OKpYXKaloIleH cpene; MOHWMaHHE
HEOOXOAMMOCTH TIPUMEHEHUS IOCTM)KEHUH (QHU3UKH M TEXHOJOTHH

JIg palfliOHAJIbBHOT'O MPpHUPOAO0ITOJIB30BaAHUS

11

OnpIT TOMCKa, MpeoOpa3oBaHUS M TMPEJICTaBICHHS HWH(OpMauu
(bU3MYECKOTr0 COJIep)KaHUSI C HCIONB30BaHUEM HH(OPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJIy4YeHHOW WH(GOpMAIlMd HAa OCHOBE HMEIONIUXCS 3HAHUU W
JIOTIOJTHUTENBHBIX ~ HWCTOYHMKOB; YMEHHE  HCIOJIb30BATh  MpPHU
BHITIOJTHEHUH y4YeOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JUTEpaTypy
(U3HYECKOTO CONIEpKaHUs, CIIPABOYHBIC MATEPUANIBI, PECYPCHl CETH
WNntepuer; BrnageHue 0a30BbIMH  HaBBIKAMU  IpeoOpa3oOBaHUs
uH(popManuu M3 OJHOM 3HAKOBOM CHCTEMBbI B JPYryl0; yMEHUE
CO3/1aBaTb COOCTBEHHbIE MHUCHMEHHBIE W YCTHBIE COOOIIEHHUS Ha

OCHOBE MH(OPMAITUHU U3 HECKOTbKUX UCTOYHHKOB

3MEKTPOHHBIE MOAMUCK YKA3AHbBI HA MOCNEAHEN CTPAHULIE




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
1 MEXAHWYECKUE ABJIEHUA
11 Mexannueckoe aBukeHHe. MarepuanbHas Touka. (Cuctema  OTcuéra.
' OTHOCUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMepHOe JBUkeHHE. CpenHss ckopocTb. Popmyna uisd
12 BBIYMCIICHUS CpeiHel ckopocTu: V = S/t
PaBHOMEpHOE MpsSMOIMHENHOE BUKEHUE. 3aBUCUMOCTh KOOPAUHATHI TE€Jla OT
BPEMEHH B CIydae paBHOMEPHOTrO MPSMOJIMHENHOTO JIBUKEHUS:
13 x(t)=x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH ISl MPOCKIUU CKOPOCTH, IPOEKLUUU
NEepEMEIICHUs], TMYyTH, KOOPAMHATHI IIPU PABHOMEPHOM MPSMOJUHEHHOM
JBUKEHUH
3aBUCHUMOCTb KOOpJMHAThl T€la OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOIO
MPSIMOJIMHENHOT O ABM)KEHHUS :
2
Se(f)=vy = f+ay = ;
2
@opmynbl UId MPOCKUUU IEPEMEIICHUs, MPOEKIMU CKOPOCTU U IPOEKLHHU
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM IPSMOJIUHEIHOM JIBUKCHUU:
2
1.4 s.(D=uvp, -r+a].-?.
U_\'('f) =gy T4, I,
a,(f)=canst,
Ulrz - Ul.'rz zzax‘gr
I'paduku 3aBUCUMOCTH OT BpEMEHM JUIsl HPOCKLIUH YCKOPEHHs, MPOECKLIUU
CKOPOCTH, MPOEKIUU MEPEMEUIEHUs,, KOOPAMHATHI IPU PABHOYCKOPEHHOM
IPSIMOJIMHEWHOM JIBUKEHUU
CBobonHoe masaeHue. PopMyIbl, ONHMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tela I10
15 BEPTUKAIN (IBWJKEHUE TeJa BHMU3 MM BBEPX OTHOCUTEIBHO I1OBEPXHOCTH

3emnu). ['paduku 3aBUCMMOCTH OT BpPEMEHHM JUJISl MPOCKUUU YCKOPEHMS,

IMPOCKIMHU CKOPOCTU MW KOOPAWHATHI IIpH CB060,I[HOM nmagcHuu TeEj1a II10
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BCPTUKAIN

CkopocTh paBHOMEPHOTO [JBHKEHHS Tela MO OKpykHocTH. Hampasnenue
CKOpPOCTH.

@dopmyna A8 BBIYMCIEHUS CKOPOCTH 4YEpe3 PajuyC OKPYKHOCTH U IEPUOA

oOpalieHus:
2nR
=
T

]_[CHTpOCTpCMI/ITCJ'ILHOC YCKOPCHHUC. HaHpaBJ'IeHI/Ie HEHTPOCTPEMUTCIIBHOT' O

1.6 yckopenusi. Dopmyiia i BBIYUCIEHUS YCKOPEHHUS:
2
a. — L
5T R
dopmyiia, CBSI3bIBAIOIIAS IEPUO U YACTOTY OOpaIeHHUS:
V= 1
T
Macca. IInotHocts BeniectBa. @opmyra Jijisl BBIYUCICHUS TITIOTHOCTH
_m
1.7 V
1.8 Cuiia — BekTOpHas pusznueckas BenuyrHa. CloKeHrue Cuil
19 SBnenune unepunu. [lepsoiit 3akon HeroTona
Bropoii 3akon HeroToHa:
F=m-a
1.10
ConHamnpaBieHHOCTh BEKTOPA YCKOPEHUS Tela U BEKTOpA CUJIbI, IEHCTBYIOMIEH Ha
TEJIO
Bzaumoneiictue tein. Tperunii 3akoH HeroToHa:
111 Fy y=-F_,
Tpenue nokost U TpeHue ckoibxkeHus. opmyia s BEIUUCICHUS MOJYJISI CHIIbI
1.12 TPEHUS CKOJIBKCHUSI:

Fszp-N
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1.13

Hedopmarus tenma. Ynpyrue u Heynpyrue aedopmanuu. 3akoH yrIpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IPHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUS:

my -1y
F=Gg -1 _2
R
Cuta TsxecTH. Y CKOpeHHe CBOOOIHOTO MaICHUs.
®opmyra ISl BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H MOBepXHOCTH 3emiu: F = mg.
JBmxenue niuaner Bokpyr ConHua. [lepBas kocMuueckasi CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BekTopHas (pu3uvecKas BeJIMYnHa.
p=mi

I/IMHyJ'H:C CHCTEMEI Tell. MI3MeHeHne HUMITYyJIbCA. I/IMHyJIBC CHIJIBI

1.16

3aKOH COXPAHECHUS UMITYJIbCA JIJISl 3aMKHYTOH CHCTEMBI TEJ:
D=0, i, U, =const

PeakxtuBHOE JABUOXKXCHUC

1.17

Mexanunueckas pabora. @opmyiia Jj1si BEIYUCIECHUS paOOThI CHITBL:

A=F5ooscx

Mexanuueckas MOIHOCTD:

=24
I

1.18

Kunernueckas u IMOTCHIHAJIbHAsA SHCPI'Hs. CDOpMy.]'Ia JJIs1 BBIYHMCIICHUA

KUHETHYECKOU OHCPIrUuu:

H!U‘z
By

Teopema o kuHeTHUeCKOM YHEPrun. Popmyra s BBIYUCICHHS TOTEHIHAIBHON

JHEPruu Tella, MOAHITOrO

HaJ 3eMIIEH:
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E,=mgh

MexaHuueckas OHCPIruA:

E=E;.+E 2
1.19 3aKOoH COXpaHEHUsI MEXaHUYECKOUN sHeprun. Popmyiia Jyist 3aKOHA COXPaHEHUS
MEXaHUYECKOM SHEpruu B OTCYTCTBHE Ul TpeHus: E = const.
[IpeBparnieHne MEXaHMYECKON YHEPTUU MTPU HATMYMU CUJIBI TPEHUS.
[IpocThie MexaHU3MBI. «30JI0TOE MPABHIIOY» MEXAHUKH.
Prryar. Moment cwitsl: M - Fl.
VYcnoBue paBHOBECHS pblyara:
M +M +..=0
1.20
[MonBwxHbIM 1 HenoABMXKHBIN O0510KK. KIT/I mpocThIX MeXaHU3MOB,
n= Aﬂmma
14'3&'.[‘1:&"15{
JlaBiienue TBEpIOrO TENA.
®opmyiia 1 BBIYMCICHHS JaBJICHUS TBEPAOrO TEa:
F
pP= h
191 JaBnenue raza. ATMOcepHOE IaBICHHE.
' I'mapocrarnyeckoe JaBIEHUE BHYTPU KUJIKOCTH.
®opmyiia U1l BBIYMCICHUS AABICHUS BHYTPH )KUIKOCTH:
P=Pgh+ Py,
1.22 3akoH [lackans. ['unpaBianueckuii nmpecc
3akoH Apxumena. Dopmyna I OOPEACTICHUS BBITATKUBAIOIIEH CHUIIBI,
JEHCTBYIOLIEH Ha TeJ0, MOrPYKEHHOE B KUAKOCTh MM Ta3:
1.23
F_jlm_ =pgV
VYcnoue miiaBanus tena. [naBanue Cy/10B U BO31yXOIUIaBaHUE
194 Mexanuueckue KkojeOaHus. AMIUIMTYIA, TEPHOJ U YacTOTa KOJECOaHHIA.

®dopmyiia, CBA3BIBAONLIAS YACTOTY U IEPUOJ] KOJIEOaHUI:
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1.25

MareMarnueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue dSHeprum mpu

KOJIEOATEIIFHOM JIBUKCHUH

1.26

3aryxaromue koneOanus. BoinyxieHusie konebanus. Pezonanc

1.27

MexaHndecKkrue BOJIHEI. HpO,Z[OJ'IBHBIG " IIOIIEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOpPOCTb paClIpOCTPpaAHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpakeHUE 3BYKOBOH BOJIHBI Ha T'paHUIIE

nByx cpen. MHdpa3Byk u yabTpa3ByK

1.29

Ilpakxmuueckue pabomul

W3mepenue cpenHell IMIIOTHOCTH BELIECTBA; apXUMENOBOM CUIIBL; KECTKOCTH
NpYXHUHBL;, KO3(PUIIMEHTa TPEHUS! CKOJIbKEHUS; padOThl CHJIbI TPEHHUS, CHIIbI
YIIPYTrOCTH; CpeIHEl CKOPOCTH ABM)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHus: Opycka MNpH JABWKEHMM 110 HAKJIOHHOM ITOCKOCTH; YacTOTHl M
nepuoAa KojeOaHUM MaTeMaTHMYeCKOro MasTHMKA; 4YacTOThl M IepHoja
Kosie0aHUM MPYKUHHOIO MasTHUKA; MOMEHTa CHJIbI, IEHCTBYIOILEr0 Ha pblyar;
paboThl CHJIBI YHOPYrOCTH MpU MOABEME Ipy3a C TOMOIIBIO HEMOJBHKHOTO
05oKa; paboThl CUIIBI YIPYTOCTH MPU MOAbEME IPpy3a C MOMOIIBIO MOABUKHOTO
61oKa.

UccnenoBanne 3aBUCUMOCTH apXHMMEIOBOM CHJIBI OT 00BEMA NOrpYyXKEHHOU
YacTH TeJla U OT IJIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI
OT MAcChl TeJa; CUJIbl TPEHUS CKOJNBKEHHUS OT CUJIbl HOPMAIBHOT'O JABJICHUS U OT
poJa MOBEPXHOCTH; CHJIbBI YIPYIOCTH, BOSHHUKAIOUIEH B IPY)KHUHE, OT CTEIEHU
nedopMaluu IpYXUHBI, YCKOpPEeHHsT OpycKa OT yrjla HaKJIOHA HaIpaBJISIONICH;
nepuoAa (4acToThl) KojeOaHUl HUTSHOTO MasiTHUKA OT JJUHBI HUTH; MEpHoaa
KoNe0aHuil MPYKMHHOTO MAasTHHKA OT MAacChl Tpy3a M KECTKOCTH MPYKHUHBL
WCCIIeIOBAaHNE HE3aBHUCHMOCTU TEpHOAa KONeOaHWH HHUTSAHOTO MAasTHUKA OT

Macchl Tpy3a. [IpoBepka ycinoBus paBHOBECHS phluara

1.30

Quszuueckue sAe6nenus 6 npupode: TPUMEPHl JBUKEHUS C pPa3IMYHBIMU
CKOPOCTSIMH B KUBOHM M HEKUBOU NPUPOJIE, ACHUCTBUE CUIIbI TPEHHUSI B IPUPOIE U
TEXHHUKE, IPWIMBBI W OTIUBBI, JBIKEHHE IUIaHET COJHEYHOM CHCTEMBI,

PCAKTUBHOC IBUKCHUC JKHBLIX OPTaHU3MOB, pbldaru B TCJIC YCJIOBCKA, BJIUAHHUC

aTMOC(bCpHOl“O JIaBJICHUS Ha KUBOU OpraHusM, IIJIaBaHUC pBI6, BOCIIPpUATUC
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3BYKOB JKUBOTHBIMH, 3CMJICTPSACCHUC, CeliCMUYECKHe BOJIHBI, HYHAMH, 3X0O

Texnuueckue yCMpOﬁCWlGCZ.' CIIMAOMETP, AAaTYUKKU IIOJIOKCHHA, PACCTOSAHUA U
YCKOPCHUs, AUHAMOMCETp, MNOAIMIMUIIHUKH, PAKCTbI, pbIyar, HO,I[BI/I)KHHﬁ n

HGHOHBH)KHBIﬁ 6JIOKH, HAKJIOHHAA IIJIOCKOCTb, MNPOCTBIC MCXAaHU3MbI B 6LITy,

Lal COOOIIAIOUINECS] COCY/bl, YCTPOMCTBO BOJONPOBOJA, T'MJPaBIMYECKUIM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IIOPIIHEBOW HAcoC, apeoMeTp, 3XOJIOT,
UCIIO0JIb30BaHME yIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SAABJIEHUA
OCHOBHBIC ~ TIOJIOKEHHUSI ~ MOJIEKYJISPHO-KMHETUYECKOH TEOPHH  CTPOCHUS

2.1 BeniecTBa. Mojenu TBEPOro, )KUIKOro U ra3000pa3HOro COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdHble Tena

25 JIBmkeHue dvacTui BemecTBa. CBsA3b CKOPOCTH  JBIDKEHHS YacTHI[ C

' TeMriepaTypoil. bpoyHnoBckoe nBukenue, nuddy3us

2.3 CmaunBaHue U KalWUISIPHBIE SIBICHUS

24 TemnoBoe pacliupeHue u cxaTue

2.5 TemoBoe paBHOBecHE

26 Buyrpennss sueprusi. Pabota um Temonepenada Kak CHocoObl M3MEHEHUS

' BHYTPEHHEN dHEPruu

2.7 Bunp! Ternnonepeaayn: TEIONPOBOAHOCTb, KOHBEKIIHS, U3TyYeHUE
HarpeBanne u oxnaxaenue ten. KomudecTBO — TemioTel.  YjaenbHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHMsI PHEPIMM B TEIUIOBBIX IpoOlleccax. YpaBHEHHUE TEIIOBOTO
Oananca:

2.9
O +0, +..=0
HUcnapenne u koHueHcamnus. M3MeHeHWe BHYTPEHHEH SHEprud B Mpolecce

210 UCNapeHus M KoHjaeHcauuu. Kunenwe OkuIKOCTH. YJenbHas —Temiora

' napooOpazoBanusi: L = Q/m
211 BiaxxHocTh BO3IyXa
512 [InaBnenne wu kpucramsanus. [3MeHeHMe BHYTPEHHEH JHEpPruu IIpH

IJIaBJICHHUHW U KPpUCTAJUIN3allH. YILCJ'IBHaSI TCIJIOTA I1JIaBJICHHUA:
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0

m

BHYTpeHH}I}I SHEPIUA CropaHus TOIJINBA. VY aenpHas TemiaoTa CropaHus TOIINBA:

2.13 g=Q/m
2.14 [Tpunnume! padotse! TerioBbx AsuraTenei. KIIJI rermmoBoro npuraresns
IIpakxmuueckue pabomul
W3mepeHue yzaenbHOM TEMIOEMKOCTH METAJUIMYECKOro LMIMHJPA; KOJINYEeCTBA
TEIJIOThl, TOJTYYEHHOIO BOJOM KOMHAaTHOW TemmepaTypbl (pUKCHpPOBaHHOMN
Macchl, B KOTOPYIO OIIyIIEH HAarpeTblii IWIMHADP; KOJWYECTBA TEIJIOTHI,
2.15 OTJAHHOI'0 HArpeThIM LWJIMHAPOM, IOCJIE€ ONYCKaHUS €ro B BOAY KOMHATHOMU
TEMIIepaTypbl; OTHOCUTENBHOM BIAXXHOCTU BO31yXa; YAEIbHOW TEIUIOTHI
IUIaBJIeHus JipAa.  MccnenoBaHue HM3MEHEHHUS TeMIeparypbl BOJbl  IPHU
Pa3NUYHBIX YCIOBHSX; SIBJICHHUS TEIUIOOOMEHA NMPH CMEUIMBAHUM XOJOAHOH M
ropstuei Bojbl; Ipoliecca HCIapeHus
Qusuyeckue A61eHUs 6 npupode. TIOBEPXHOCTHOE HATSIKEHUE M KaNWJUISPHbIE
2.16 SIBJICHUSI B MPUPOJIE, KPUCTALIBI B Tipupoje, udnydernue ColHIla, 3amep3aHue
BOI0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHEera
Texnuueckue ycmpoticmea: KauuUIApbl, IPUMEPhl UCIOIb30BaHUS KPUCTAIIOB,
217 KHUJKOCTHBI TEPMOMETp, NaTUUK TEMIIEpaTyphl, TEPMOC, CUCTEMa OTOIUICHUS
' JIOMOB, TUIPOMETpBI, ICUXPOMETp, MapoBasi TypOMHA, BUTATENIb BHYTPEHHET O
CrOpaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnexTpusanus Tei. J[Ba BUa 3J€KTPUUECKUX 3apsi0B
3.2 BsaumoneiicTBue 3apskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXPAHEHUS JIEKTPUUECKOro 3apsiaa
34 Onekrpuueckoe mnone. Hampspk€HHOCTH 3nekTpuyeckoro mnois. IlpuHnmn
' CYIEPIO3ULINH 3IEKTPUUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu osnexrtpudeckux 3apsaoB. JleMCTBHE DIIEKTPUYECKOrO IIOJIA Ha
' aeKTpuyeckue 3apspl. [IpOBOJHUKY U TUAIEKTPUKH
[TocTrosiHHBIN AnekTpudeckuil Tok. [leficTBus anexkTpudeckoro Toka. Cuma Toka.
3.6 Hampsokenue.
I=g/t,U=A/
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DJIEKTPUYECKOE COMPOTHBIICHHE. Y ACTBHOE IICKTPUIECKOE COMPOTHBIICHHE:

3.7 R =pl/S
38 3akon Oma i1t yuactka snektpudeckoit menu: | = U/R
[TocnenoBarenbHOE COEIMHEHNE TPOBOIHUKOB:
I,=1: U=U,+U,: R=R +R,
3.9 [TapannensHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COMPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 -
CwMmelnianHble COCTMHEHHS TIPOBOJHUKOB
3.10 PaGora u morHOCTh 25ekTpuaeckoro Toka. A = Ult, P = Ul
3akoH [[xoynsa — Jlenua:
2
3.11 O=I"-R-t
312 OmneiT Opcrena. MarHuTHoe Tojie MPSAMOTO TPOBOJHUKA C TOKOM. JlmHuuM
MarHUTHOM UHIYKIIUH
313 MarautHoe moOJ€ MOCTOSHHOrO MarHura. B3anMoAelcTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO MOJIS1 HA IPOBOJIHUK C TOKOM
3.15 Onebitel @apanes. SBneHue snekTpoMarauTHoN nHAYKUMK. [IpaBuiio Jlenna
Ilpaxmuueckue pabomoi
HN3mepeHne  SIEKTPUYECKOrO  CONPOTHUBJIEHUS  PE3UCTOpPA;  MOIIHOCTHU
AIEKTPUYECKOTO TOKA; PA0OTHI MEKTPUIECKOT0 TOKA.
UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B IPOBOJHUKE
3.16 (pe3ucTopsl, JaMIouKa), OT HAIPSHKEHUS Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH

COIIPOTUBJICHHUA OT AJIMHBI ITPOBOAHHKA, IIOMIAU €TI0 IIOICPCYHOI0 CCUCHUA H
YACIABHOI'O COIMPOTHUBIICHUA.
HpOBepKa npaBujia 1A JJICKTPUICCKOTIO HAIIPAKCHUA IIPHU MTOCICIOBATCIIBHOM

COCIMHCHHUU IIPOBOJHUKOB; IIpaBWJia JIA CHJIBI JSJICKTPUYCCKOro TOKa IIpH
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mapajisieJIbHOM COCAUHCHUHN ITPOBOAHHUKOB (pe3I/ICTOpLI n naMnqua)

Qusuueckue a61eHUs 6 Npupode: SIEKTPUUECKUE SIBICHUS B arMmocdepe,

3.17 AMEKTPUYECTBO )KUBBIX OPTaHU3MOB, MAarHUTHOE MoJie 3eMJIH, JIpeid MmoirocoBs,
POJIb MAarHUTHOTO TIOJIS JUIs )KU3HH Ha 3eMIle, MOJIIPHOE CUSHUE
Texuuueckue ycmpouicmea: SIEKTPOCKOI, aMIepMeTp, BOJIBTMETP, PpEOCTar,
CU€TUYMK  DJIEKTPUYECKOM  DHEPruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE AIIEKTPOIPUOOPHI (mpumepsl), IEKTPUYECKUE
MIPEIOXPAHUTENHU, DSJIEKTPOMArHuT, OJJIEKTPOJBUTATENb IOCTOSHHOIO TOKa,
reHepaTop MOCTOSHHOI'O TOKa
3.19 DnekTpoMarHuTHbIC BOHEL. L1IKkaa 31eKTpOMarHUTHBIX BOJIH
3.20 JlyaeBas monens cBera. [IpsmornnHeliHoe pacpocTpaHeHre CBeTa
3.21 3akoH oTpakeHHs cBeTa. [lmockoe 3epkano
3.22 [Ipenomiienune cBera. 3aKOH MPEIOMIICHHUS CBETa
3.23 Hucniepcus cBera
3.94 Jlunza. Xon nydeir B nuH3e. DokycHOe paccTosiHue JuH3bL. OnThudeckas cuiia
' mun3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTHYECKHE TPUOOPHI
Ipakxmuueckue pabomul
#H##Par#H##lI3Mepenne ONTUYECKOM CHJIBI COOMparomel JUH3BL, (OKYCHOTO
paccTosiHUS COOHMparoIeii TMH3bI (110 CBOWCTBY paBEHCTBA Pa3MEpPOB IIpeaMeTa U
n300pakeHHsI, KOrjia MpeIMeT PaclojoXeH B JBOWHOM (okyce), mokasarens
3.26 IPEJITOMIIEHUS CTEKJIA.
#H##Par#H##lccnenoBanue CBOMCTBA M300paXKEHUs, MOIYYCHHOTO C TTOMOIIBIO
coOuparomiei JMH3bI, U3MEHEHUs: (POKYCHOTO PACCTOSHHUSA IBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTU yIJIa MPEJOMJICHUs CBETOBOIO JIyda OT yrjia MaJeHHs Ha
TpaHUIIEe «BO3IAYX — CTEKIIO»
3.97 Qusuueckue senenus 6 npupooe: 3atmeHus ConHua u JlyHbl, 1Beta Ted,
' ONITHYECKHE ABICHHS B aTMoc(epe (1BeT Heba, pedpakuus, paayra, MUPax)
398 Texnuueckue ycmpoticmea: OUYKH, TIEPUCKOIN, (OToammapar, ONTUYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHUA
i1 PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peakinun ansda-u Oera-
' pacmana
4.2 OmnsiTel Pesepdopaa o paccessauto anbga-uactuu. [lnanerapaas moaens aroma
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4.3

CocTaB aTOMHOT'O Asapa. H3oTomnsl

4.4 [Tepuon momypacnajza aTOMHBIX siIep

4.5 SAnepHble peaky. 3aKOHbI COXPaHEHUs 3apsA0BOI0 U MacCOBOI0 YHUCET
Qusuyeckue A6N1eHUs 6 Npupode: E€CTECTBEHHBIM pPaJUOAaKTHUBHBIA  (OH,

4.6 KOCMHUYECKHE JIy4H, pPaJIdOaKTUBHOE H3IYYEHHE IIPUPOAHBIX MHUHEPAJIOB,
I[GﬁCTBI/IG PaarOaKTHUBHBIX I/ISHy‘IeHI/Iﬁ Ha OpraHu3M YCJIOBCKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, UHAWBUAYAIbHBIM T03UMETP, Kamepa

BI/IJ'II)COHa, AACPHAA SHEPICTUKA
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YYEBHO-METOJINYECKOE OBECIIEYEHUE

OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIAA YUUTEJA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

bubnuoreka [{OK
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JIOKYMEHT MOAMNWCAH SMEKTPOHHON NOANUCHIO

MYHULUMUNAJIbHOE BIOKETHOE OBLLIEOBPA30OBATEJIbHOE
YYPEXXAEHUE NPSA30BELIKOrO MYHULIMMAJIbHOIO OKPYTA
BOJIOrOZACKOI OBJIACTM "CPEAHSIA LUKOJIA N2 2 I.FPSI30BLIA", Lllaxosa
CeseTnaHa MBaHoBHa, [inpexkTop
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