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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma no (u3uke Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTaBJICHA HA
OCHOBE INIOJIO)KEHMII W TpeOOBaHUM K pe3yibTaTaM OCBOEHHMS Ha 0a30BOM YpOBHE
OCHOBHOM 0Opa3oBareibHOUN mporpammel, npeactaBieHHbix B PI'OC OO0, a taxxke ¢
yuétoM (enepaibHON paboyeil mporpaMMbl BocnuTanus W KoHuenuuu npenojiaBaHus
y4ueOHoro npeamera « DU3nKay.

[Iporpamma no ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs COCTaBJICHA HA
OCHOBE TIOJIOXKEHUH W TpeOoBaHUN K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YypOBHE
OCHOBHOM 00pa3oBareibHOUN mporpammel, npeactaBieHHbix B ®I'OC 00O, a taxxke ¢
ydyeToM (penepanbHO paboueld MporpaMMbl BOCIUTAHUS M KOHUEHIUHU IPENoiaBaHUs
y4yeOHoro npeamera « DU3nKay.

Conepxxanue mporpaMMbl 10  (U3MKE HaNpaBiIeHO Ha  (OPMHpPOBaHUE
€CTECTBEHHOHAYYHOU IPaMOTHOCTU 00yYarOIMXCsl U OPraHU3alUI0 U3YYeHHs] PU3UKU Ha
JesITeIbHOCTHOM OCHOBE. B mporpamme no pusuke yuuThIBatOTCS BO3MOKHOCTH y4E€OHOTO
npeaMera B peanuzanuu TpedoBanuii ®I'OC OO0 k miIaHUPYEMBIM JUYHOCTHBIM H
METalpeMETHbIM ~ pe3yJibTaTaM OOy4YeHHs, a TakKe€ MEXKIPEIMETHbIE CBS3HU
€CTECTBEHHOHAYYHBIX YYEOHBIX PEIMETOB HA YPOBHE OCHOBHOI'O 00ILIET0 00pa30BaHUsl.

[IporpamMma no (u3MKe ycTaHaBIMBAET paclpenesieHHue Yy4yeOHOro marepuaina Io
rojgam oOydeHus (1o Kjaccam), peasiaraeT MPUMEPHYIO MOCIEI0BAaTEIbHOCTh U3YUYEHUS
TE€M, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHSI MPEIMETHOTO COJIEPKAHUS U YUETE BO3PACTHBIX
0COOCHHOCTEM 00yYaroOIUXCS.

[Iporpamma no ¢usmke paspaboTaHa C LEIbIO OKa3aHUS METOJUYECKON MOMOIIU
YUUTENIO B CO3/1aHUU paboueil mporpaMMbl [0 y4eOHOMY IIPEIMETY.

@dusuka SBISETCS CUCTEMOOOPA3yIOIIMM [UIsl €CTECTBEHHOHAYYHBIX Y4YEeOHBIX
MPEAMETOB, MOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHUH,
M3Yy4YaeMbIX XUMHEH, OMoI0Tuel, acTpoHOMUEN U (pU3MUecKoi reorpadueii, BHOCUT BKJIaJ
B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NperoCTaBiseT Haubojiee sCHble 0Opa3ibl
NPUMEHEHHs HAay4YHOTO METOJa MO3HAHMS, TO €CTh CIoco0a MOJyuYeHUs JOCTOBEPHBIX
3HAHHUI O MUpE.

Onna w3 TIaBHBIX 3a7ad  (GU3WYECKOro oOpa3oBaHUsS B CTPYKType OOIIero
o0pa3oBaHUsI COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U MHTepeca
K HayKe Yy 00y4aroImuxcsl.

Nzydyenne ¢u3uku Ha 0a30BOM YPOBHE MPENOJAraeT OBJAACHHE CIETYIOIIMMU
KOMIIETEHTHOCTSIMU, XapaKTePU3yIOIIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPHPETUPOBATh [AHHBIE W MCIIOJb30BATh HAYYHBIE JIOKA3aTEJIbCTBA JIJIA

MOTYYEHHUS BEIBOJOBY.



[enu n3y4yeHust pU3UKKU HA YPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHuUs ONpEACTICHbI B
KOHLENIIIMM TpenojaBaHus ydeOHoro mnpeaMera «®Pusuka» B 00pa30BaTENIbHBIX
Opra”u3anusax Poccuniickon ®enepanun, peaAU3yIOIIUX OCHOBHBIE
o011e00pazoBaTeNbHbIE MPOTPAMMBI.

Henu nzyuenus: Gpusmku:

e TMpHOOpETEHHE MHTEpEca U CTPEMJICHHUSI 00YYAIOMIMXCS K HAYYHOMY H3yUEHHUIO

MIPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE MpPEACTABICHUN O HAy4YHOM METOJIe¢ MO3HaHUS U (OPMHUPOBAHUE
UCCIIEN0BATEIBbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (QopMupoBaHHE HAYYHOTO MHUPOBO33PEHHUSI KaK pe3yJibTaTa M3y4YeHHS OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopMupoBaHue MNpPEACTABICHUNA O poid (UIUKA ISl Pa3BUTUSA  APYIHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE NPEJCTABICHUI O BO3MOXKHBIX cepax Oyayuieil npodeccuoHaaIbHON
JEeSATEIbHOCTH, CBSI3aHHOM C (DU3UKOM, IOJITOTOBKA K JajdbHEHIIEMY 00yUYEHHUIO B
3TOM HAINpaBJICHUU.

JlocTrxkeHre 3TUX 1ejed mporpaMmbl 1Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3oBaHMsI 00€CTIEYNBAETCS PELICHUEM CIIEIYIONINX 3aa4:

e IPUOOpETEHUE 3HAHUU O JAMCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKHX,
TEIUJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e TMpUOOpPETEHHE YMEHHUM OMNMUCHIBATH U OOBICHATH (PU3NUECKUE SBICHUS C
UCII0JIb30BAaHUEM IIOJTyYCHHBIX 3HAHUI;

e OCBOEHHE METOJOB PEUIECHUS NMPOCTENIINX PACYETHBIX 3a4a4 C UCIIOJIb30BAHUEM
(puznyeckux Mozenel, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHUU HAONIONATh MPUPOJHBIE SIBICHUS W BBINOJIHATH OIBITHI,
1abopaTopHbIe padbOThI M SKCIEPUMEHTAIIBHBIE HCCIIEIOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOEHHE NMPUEMOB PabOTHI ¢ HH(POpMaIen PU3NIECKOTO CoAepKaHus, BKITIoUas
MH(DOpPMAILUMIO O COBPEMEHHBIX JOCTHKEHUAX (U3HMKHU, aHAIU3 U KPUTHUUYECKOE
OlICHHBaHUE UH(OPMaIINH;

e 3HAKOMCTBO cO cdepaMu TMPodeCCUOHATILHOU JEATEeIbHOCTH, CBSI3aHHBIMHU C
(U3UKON, U COBPEMEHHBIMU TEXHOJOTHSMHU, OCHOBAaHHBIMU Ha JIOCTHIKEHUSX
¢du3HUecKoi HayKH.

OO6111e€e YncIo 4acoB, pEKOMEHIOBAaHHBIX JIJIsl U3yUYeHUs PU3MKH HAa 6a30BOM YpOBHE,

— 238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefieni0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEITI0), B 9 KJiacce — 102 yaca (3 yaca B HEJICJIO).

[Ipennaraemelil B mporpamme 1o (u3uke nepeyeHs 1adopaTopHbIX padOT U ONBITOB
ABJISIETCSI PEKOMEHIATENbHBIM, YUYUTEh J€AaeT BHIOOP NPU MPOBEACHUU J1a0OPATOPHBIX
paboT M OMBITOB C Y4E€TOM HHJIMWBHUIYaTbHBIX OCOOCHHOCTEH OO0ydarolmuxcs, CIUCKa



AKCIIEPUMEHTAIBHBIX 3aJIaHUM, MPeIIaraéMpIX B paMKaX OCHOBHOTO T'OCYJIapCTBEHHOTO
’K3aMeHa Mo (PU3HUKE.

COJEP)XAHUE OBYUYEHUA

7 KIIACC
®u3nka u e€ poJib B MO3HAHNH OKPY:KAIOLIEro MUpa.
®duzuka — Hayka o unpupoze. SABneHuss npupoabl. DuznuecKkue SBICHUS:

MEXaHUYECKUE, TEMIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
duznyeckue BeMMuuHbL. M3mepenue ¢pu3nueckux BeanunH. Ou3ndeckue mpudophl.
[TorpemHocTs M3MepeHU MexayHapoaHas CUCTEMA €INHHIL.

Kak ¢usuka u  Jpyrue  eCTeCTBEHHbIE HAayKd  H3Yy4yarOT  IPUPOLY.
EcTtecTBeHHOHayUYHBI METOJ MO3HAHMs: HAOJIOJIEHUE, TOCTAHOBKAa HAY4YHOI'O BOIIPOCA,
BBIJIBUKEHUE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, O0BACHEHNE HAOIII01aeMOI0
saBieHus. Onucanue GU3NYECKUX SIBJICHUM C MOMOIIBIO MOJENIEH

Jlemoncmpayuu.

1. MexaHu4ecKue, TEeIIOBbIE, JIEKTPUYECKUE, MATHUTHBIEC, CBETOBBIC SIBJICHMUS.

2. @uznyeckue npubOpbl M MpoOLEenypa MNPSMBIX HU3MEPEHUH aHAJIOrOBBIM U

U (ppOBBIM TPHUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenuve 1EHbI AIEHUS Kbl U3MEPUTEIBHOTO Ipudopa.

2. H3mepeHue pacCTOSHUM.

3. M3mepenue o0bEMa JKUAKOCTH U TBEPJOTO TEA.

4. Ornpenenenue pa3MepoOB MabIX TE.

5. M3mepenue temmepaTypsl IPU MOMOIIH KUAKOCTHOIO TEPMOMETpPA M AATUYHMKA

TEMIIEPATYPHI.
6. IIpoBeneHue nccienoBanus 10 MPOBEPKE TMIIOTE3bI: JAJIbHOCTD MTOJIETA IIAPUKA,
MyIIEHHOIO0 TOPU30HTAIILHO, TEM O0JIbllIe, YeM OO0JIbILIE BHICOTA ITyCKa.
IlepBoHaya/ibHbIC CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHune BemiecTBa: aTOMBlI M MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE
JVCKPETHOE CTPOCHHE BELIECTBA.

JIBrkeHue yactull BemecTBa. CBs3b CKOPOCTH ABUKEHUS YaCTHUL C TEMIIEPATYPOM.
BbpoyHnoBckoe aBuxenue, nuddysus. BzauMmoaeicTBiue 4acTull BelIeCTBA: MPUTSHDKEHUE U
OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BEIIECTBA: CTPOEHUE Ta30B, >XUJIKOCTEHM W TBEPIBIX
(kpucTajsmyecknx) Tesl. B3anMOCBSI3p MEXIy CBOMCTBaMH BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUAX W HX aTOMHOMOJICKYJISIpHBIM CcTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmionenne OpOyHOBCKOTO TBUKEHHS.



2. Habmonenue nuddysumn.
3. HaGmronmenue siBieHWi, OOBACHSIONIMXCS TPHUTSDKCHHEM WM OTTAIKMBAHUEM

qacCcTull BEIICCTBA.

Jlabopamopnwie pabomuel u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM psIOB (C UcoNib30BaHUEeM GoTorpaduii).

2. OnBITHI 110 HAOIIOJIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSAKEHUS.

JIBMKeHMe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe nBuxkeHue. PaBHOMepHOE U HEpaBHOMEpHOE ABUkeHUE. CKOPOCTh.
CpenHsst CKOpOCTh IPU HEPABHOMEPHOM JABHUKEHHUH. PacyeT myTu U BpEMEHH JIBUKEHUS.

SBrenue nHepuMU. 3aKOH HHEPIMHU. B3anMoieicTBUE TEN KaKk MPUUMHA U3MEHCHUS
CKOpOCTH JIB>KEHUS Tell. Macca kak Mepa nHepTHOCTH Teia. [InotHocTs BemecTBa. CBA3b
IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00beMa BEIEeCTBA.

Cuita kak XapakTepucTUKa B3auMmojenrcTBus Ten. Cuiia ynpyroctd u 3akoH ['yka.
N3MepeHne cuitbl ¢ TOMOLIBIO0 THHAMOMETpA. SBIeHUE TATOTEHUS U cWiIa TshkecTu. Crita
TSKECTH Ha JIpyrux IuaHerax. Bec tema. HeBecomocTs. CnokeHue Cuil, HAPAaBIECHHBIX
10 OHOM npsAMoi. PaBHonelicTByromas cuit. Cuna TpeHust. TpeHue CKONIbKEHUS U TPEHHE
1OKOs1. TpeHue B IpUPOAE U TEXHUKE.

Jemoncmpayuu.

1
2
3
4.
5
6

Habnronenne MexaHn4ecKoro JIBHKEHHS Tela.

N3mepenne ckopoCTH MPSIMOJIMHENHOTO JBUKECHMUS.
Habuntoienue siBjeHUs] UHEPIUH.

Hab6nronenue n3MeHeHnsi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEJL.

CiioxeHune Cuil, HalpaBJICHHBIX 10 OJHOW MPSMOM.

Jlabopamopnwie padbomul u onvimol.

1.

Ornpenenenne CKOPOCTH PAaBHOMEPHOTO IBUKEHUS (IIIapHKa B )KUJIKOCTH, MOJEIH
AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jiajiee).

OmpeneneHue CpelHEd CKOPOCTH CKOJNBXKEHHS Opycka WM IIapuKa [0
HAaKJIOHHOM IJIOCKOCTH.

Omnpenenenue MWIOTHOCTH TBEPIOTO Tea.

OMBITHI, TEMOHCTPUPYIOITUE 3aBUCUMOCTD PacTsKeHUs (IehopMaIiim) Py >KUHBI
OT MPHUJIOKEHHOMN CHJIBI.

OnbITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJILKEHHUSI OT Beca
TeJa U XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.

JlaBieHue TBEPABIX TeJI, *KUAKOCTEH U ra3oB.
HNaBnenne. CrocoObl yMEHBINICHUSI W yBENWYCHHsS naBiieHus. JlaBieHue rasa.
3aBUCUMOCTH JIABJICHHS Ta3a OT 00bema, Temreparypsl. llepenaya qaBiaeHus: TBEpABIMU

TEJIaMH,

KHUOKOCTAMHU MW Ta3aMM. 3akon Ilackang. IlmeBmMaThdeckue MaIIdHBL.



3aBUCUMOCTh JIABJICHHSI JKUIAKOCTH OT TIOyOMHBL. ['mapocTtaTWyeckuili mapaaokc.
CooOmaromuecs cocynpl. ['mapaBirnuecKkue MEXaHU3MBI.

Atmocdepa 3emnnm u armochepHoe mgaBineHue. [IpudMHBI  CyIIeCTBOBaHUS
BO3yIIHON 00010uku 3eMiu. OnbiT Toppudennu. M3mepenre atMmochepHOro 1aBlieHHUs.
3aBUCUMOCTh aTMOC(EPHOTO JABJICHHSI OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl ass
U3MEpEeHHs aTMOC(HEPHOTO JaBJICHUS.

JlelicTBHE XKUJIKOCTM M Ta3a Ha NOTPYKEHHOE B HHUX TeJO. BplTanKkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnnaBanue.

Jemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTyphl.

[lepenava naBiieHUs )KUIKOCTHIO U Ta30M.

Coobmraromuecs: CoCy/ibl.

['mnpaBnuueckui npecc.

[IposiBienue nercTBUs aTMOCHEPHOTO JaBIICHHS.

3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTpPYKEHHOM YacTH Tela |
IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BRITATKMBAIOIIEH CHIIBI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue 1U1aBaHUA TEN: IUIABAHWE WM TOTPYKEHUE TEI B 3aBUCUMOCTH OT
COOTHONICHHUS MIJIOTHOCTEH Tejla U KUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1.

HccnepoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJKOCTh YaCTH TeJIa.

OrnpeneneHue BBITAIKUBAIOLIEH CHIIbI, JEHCTBYIONIEH Ha TEJIO, MOTPYXKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCMMOCTH BBITAIKMBAOLIEH CHJIbI, JEUCTBYIOLIEH Ha TEJIO B
XKUIKOCTH, OT MaccChl Tena.

OneITel,  IEMOHCTPUPYIOIIME  3aBHCHUMOCTb  BBITAJIKUBAIOIIEH  CHIIBI,
JICHUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YACTH
T€Ja ¥ OT INIOTHOCTHU KUJIKOCTH.

KoncTpynpoBanne apeoMerpa Wi KOHCTPYUPOBAHUE JIOJAKU U ONPEACIICHUE €€
IPYy30II0ABEMHOCTH.

PaGoTra 1 MOIIIHOCTb. JHEPrusl.

Mexanudeckas pabota. MOIHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TJI0CKOCTh. [IpaBuio paBHOBecHs
peiuara. IlpumeHeHune mpaBuiia paBHOBECHUsI pbluara K OJIOKYy. «30J0TO€ MPaBUIIO»
Mexanuku. Koadpounment nmoneznoro aevictus (manmee — KII/I) mpocTeix MexaHU3MOB.
[IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexannyeckas 3Heprusi. Kunetnueckas u nmoteHuuanbHas sueprus. [Ipespaiiennue
OJHOTO BUJa MEXAHUYECKOMN SHEPTUHU B APYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.



Jlemoncmpayuu.
1. IIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomul u onvimol.
1. Ompexenenue pabOThl CUIIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU TeJa IO
TOPU30HTAJIBLHON MMOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.
3. Hzmepenue KII/l HaKTOHHOM IIIOCKOCTH.
4. V3ydeHue 3aKOHA COXpaHEHUSI MEXaHUYECKOW SHEPTHH.
8 KIIACC

TenioBble ABJICHUS.

OCHOBHBIE TOJOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILECTBA.
Macca u pa3Mepsl aTOMOB U MOJIEKYJT. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS
MOJICKYJISIPHOKUHETHYECKOW TEOPUH.

Mopgenun  TBEPAOro, KUIKOTO U  Ta3000pa3HOrO  COCTOSIHUM  BEIECTBA.
Kpucrannuueckue u amopdusie Tesna. OObICHEHHE CBOMCTB I'a30B, KUIKOCTEN U TBEPABIX
TE€l HAa OCHOBE IIOJIOKEHHI MOJEKYJISIPHO-KUHETHYECKOW Teopur. (CMayuMBaHUE H
KalWJUISIPHBIC SIBJIEHUA. TEIUIOBOE PACIIMPEHUE U CKATHE.

Temnepatypa. CBA3b TeMIIEpATYpPbl CO CKOPOCTBIO TEIJIOBOIO JBMKECHUS YaCTHII.
Buytpennsis sHeprua. CnocoObl M3MEHEHHs] BHYTPEHHEW HSHEPruu: TeIUlonepenadya u
coBepIlieHue paboThl. Buibl Teronepeaadn: TEIIONPOBOIHOCTh, KOHBEKITHUS, U3ITyYCHHE.

KonudecTBo TeroTel. Y nenbHas TEIOEMKOCTD BElIecTBa. Termioo0MeH U TeII0BOe
paBHOBecue. YpaBHEHHME TeruioBoro OanaHca. [lnaBneHme W OTBepjaeBaHUE
KpUCTAJUIMYECKUX BEIIECTB. YJenbHass Teriora 1asieHusa. I[lapooOpa3zoBanue u
koHjeHcanus. Mcnapenue. Kunenue. Y aenpHas Teniora napooOpa3oBaHusi. 3aBUCUMOCTD
TEeMIIepaTyphl KUTIEHUS OT aTMOC(EPHOTO JaBICHUSI.

BrnaxnocTh BO3myXa.

DHeprus TOIIMBa. Y IeJIbHAs TEIJIOTa CTOPAHUS.

[Tpunuunel padots! TernoBbix asurareneil KI1/ teroBoro aeuratens. TernaoBbie
JIBUTATEJIN Y 3aIUTa OKPYKAKOIIEU CPEIBI.

3aKOH COXpaHEHUS U MPEBPAILCHUS SHEPTUH B TEIJIOBBIX MPOIECCaX.

Jemoncmpauuu.

1. HaGmroneHue 6poyHOBCKOTO JBUKECHHUS.

2. HabGmoaenue nuddyszuu.

3. HaOnromenue sBiaeHUN CMauMBaHUS M KalWJUIIPHBIX SBICHUM.

4. HabmroneHue TeraoBOro pacuiupeHus Tell.

5. VI3MeHeHue pAaBieHHWS Traza MNpU HU3MEHEHWHW O0BEMAa W HArpeBaHUU WU
OXJIQKJICHUU.

[IpaBuia nu3MepeHus: TeEMIIEPaTyPhI.
Buae! Termonepenaun.

o



8. OXJaXXJIeHHE MPU COBEPIICHUN PaOOTHI.

9. HarpeBanue mipu coBepiieHUH pabOThI BHEIITHUMH CHJIAMU.

10. CpaBHEHHE TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

11. HaGnrogeHue KumneHus.

12. HabGnrogeHue nocTosiHCTBA TeMITepaTyphl MU TJIaBJICHUH.

13. Mozenu TerIoBbIX JBUTATEIEH.

Jlabopamopnuie pabomuol u onvimol.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO PUTSKEHHUS.

2. OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJLIOB IOBAPEHHOW COJIM WJIM caxapa.

3. OmnbIThl IO HAOIOACHUIO TETIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX

TEJl.
4. OmnpeneneHue NaBICHHS BO3AyXa B OAJIOHE MITPULA.
OMnBITHI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD JAaBJICHUSI BO3JlyXa OT €ro oobéMa u
HarpeBaHUs WM OXJIAKICHHUS.

6. IIpoBepka rumore3sl JMHEHHON 3aBUCHUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPHUUYECKON TPYOKE OT TEMIEPATYPHI.

7. HaOmioneHue W3MEHEHUsS BHYTPEHHEHW OSHEPrud Tejla B pe3yJbTare
TerIonepeaaur U paboThl BHEITHUX CHUJI.

8. HccrnenoBanue siBJICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOJHOW U ropsuei
BO/IBL.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MPHU TEMIOOOMEHE ¢
HarpeTbIM METAJUIMYECKUM LIUIIUHIPOM.

10. OnpenenieHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnmenoBanue npoluecca UCapeHusl.

12. OnpenesieHne OTHOCUTENIBHON BIIAKHOCTH BO3yXa.

13. OnpenenieHne yaeabHON TEIIOTHI IUIABJICHUS JbJA.

JJleKTPUYeCcKre U MATHUTHBIE SIBJICHHSI.

OnekTpuzanus Tel. JIBa poxa 3ieKTpUYecKHX 3apsaoB. BzaumopeicTBue
3apspKeHHBIX Ted. 3akoH KyroHa (3aBUCUMOCTH CUJIbI B3aUMOJICUCTBUS 3apSKEHHBIX Tl
OT BEJIMYUHBI 3aPSAI0B U PACCTOSHUSI MEXKAY TEJIAMH ).

OnekTpudeckoe mnone. Hanpssk€HHOCTH  anekTpuueckoro mons. [lpuHnmn
CYyNEPHO3ULINH JIEKTPUUECKUX TOJIeH (Ha KaY€CTBEHHOM YPOBHE).

Hocurenu »saexkTpuyeckux 3apsaoB. ODJIEMEHTApHBIM 3JIEKTPUYECKUN 3apsi.
Crpoenne atoma. IIpOBOIHMKH M JUDJIEKTPUKH. 3aKOH COXPAHEHUS BJIEKTPUYECKOTO
3apsaa.

DNEeKTpUYECKUNA TOK. Y CJIOBHUS CYIIECTBOBAHMS JIEKTPUUYECKOrO TOKA. VIcTOUHMKN
MIOCTOSIHHOTO  TOKa. JIeMCTBUSL DJIEKTPUYECKOrO0 TOKa (TEMJIOBOE, XHMHUYECKOE,
MAarHUTHOE). DJIEKTPUUECKHUM TOK B HKUIKOCTSIX U razax.



Onextpuyeckas nenb. Cuna Toka. DIeKTpuuecKkoe HampsbkeHue. ConpoTuBIIEHHE
MPOBOAHUKA. YJIENbHOE CONMPOTHUBJICHUE BellecTBa. 3akoH OMa sl ydacTKa IIElu.
[TocnenoBaTenbHOE U MapaIEIbHOE COCTMHEHNE TPOBOJHUKOB.

PaboTa 1 MOLTHOCTB NEKTPUUYECKOTO TOKa. 3akoH Jxoyns—JIeHia. DnekTpuueckue
[ENU U NOTPEOUTENN ANEKTPUIECcKoi sHeprun B ObITy. KopoTkoe 3ambikaHue.

[TocTtostHHBIE MarHUTHI. B3auMo1eiCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE MOJIe.
MaruutHoe moJjie 3eMJid M €ro 3HaueHwe s xKu3HU Ha 3emiie. OmbeIT Opcrena.
MarHutHO€ MoJie 3JIEKTPUYECKOro Toka. [IpruMeHeHHe 3JIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENb MOCTOSIHHOTO
ToKa. Mlcronb30BaHue JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Oneitel ®Dapanes. fIBneHue snekTpoMarHuTHOM wuHAYKUuU. lIpaBumo JleHma.
OnekTporeneparop. CrocoObl MOTyUYeHUS FIEKTPUUECKON SHEPIUu. DIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX UCTOUHHUKAX SHEPTHH.

Jemoncmpayuu.

DIIeKTpU3aLUS TEIL.
JIBa poJia 3NMEKTPUUECKUX 3apsS0B U B3AUMOJCHUCTBUE 3aPSIKEHHBIX TEI.
Y CTpONCTBO U AEHCTBUE JIIEKTPOCKOIIA.
DIIEKTpPOCTATUYECKAS] HHAYKIIHUS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3apsI0B.
[IpOBOTHUKY U JUATIEKTPUKH.
MoaenupoBaHre CUIOBBIX JIMHUN SJIEKTPUUECKOTO TOJIA.
HcTOYHMKM TOCTOSIHHOTO TOKA.
JIeCTBHS DIEKTPUUECKOTO TOKA.
. DIEKTPUYECKUI TOK B HKUJKOCTH.
. 'a30BbI1 pasps.
. I3MmepeHune cuibl TOKa aMIepMeTPOM.
. I3MepeHune 3JIeKTpUUeCKOro HapsKEHUs BOJIBTMETPOM.
. Peocrar u marasuH COIpOTUBIICHUHN.
. BzaumoieiicTBrE TOCTOSHHBIX MAarHUTOB.
. MonenupoBaHre HEBO3MOXKHOCTH Pa3/ICJICHUS MOJIOCOB MarHura.
. MonennpoBaHWE€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MATHUTOB.
. OneIT Dpcrena.
. MarautHoe nojue Toka. DJIeKTPOMarHur.
. JleicTBHE MAarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.
. DNEKTPOABUTATEIb MOCTOSTHHOTO TOKA.
. UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON MHIYKIIUHN.
. OneITel @apajes.
. 3aBUCUMOCTb ~ HAaNpaBJI€HUS MHAYKIMOHHOTO TOKa OT YCJIOBUWA €ro
BO3HUKHOBEHUS.
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25.

DneKkTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamophwie pabomuol u onvimol.

1.

o v A~ wN

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OneITel 1O  HAOMIOACHUIO  JJIEKTpU3AlMM  TeJ  MHAYKIMEH W 1OpH
CONPUKOCHOBEHHH.

WccnenoBanue necTBUS 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U IUDIICKTPUKH.
COopka 1 mpoBepka pabOTHI IEKTPUIECKOHN IIEMU TTOCTOSHHOTO TOKA.
W3mepeHne U peryaupoBaHUe CHIIbI TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

WccnepoBanue 3aBUCMMOCTH CHJIBI TOKa, UAYIIETO Yepe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pEe3UCTOpE.

OnbITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTb 3JIEKTPUUYECKOTO COMPOTHBICHUS
MPOBOJIHMKA OT €r0 JJIMHBI, IUIOIIAIA MONIEPEYHOI0 CEYEHUS U MaTepHalla.
IIpoBepka npaBuiia CIOKEHUS HANPSHKEHUHN MPU MTOCIEN0BATEIBHOM COETUHEHUT
IByX PE3UCTOPOB.

[IpoBepka npaBuiIa sl CUIIBI TOKA MPU NMapajieIbHOM COETUHEHUN PE3UCTOPOB.
Omnpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HIAYIIET0 Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTHU JIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.
UccnenoBanne 3aBUCUMOCTH CHWJIbl TOKAa, HWIYUIErO Yepe3 JAaMIIOYKy, OT
HaIPsHKEHUS Ha HEW.

Onpenenenne KII/I HarpeBaTens.

HccnenoBaHre MarHuTHOTO B3aUMOJIEUCTBUS IOCTOSIHHBIX MArHUTOB.

N3yuenne MarHWTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU MX OOBEAUHEHUH U
pazzieneHun.

UccnenoBanne neicTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHUJIbI B3aMMOJICUCTBHS KATYLIKU C
TOKOM M MarHuTa OT CWJIbI TOKA W HAMpPaBJIEHUS TOKA B KaTYIIIKE.

N3ydenune neiicTBUSI MAarHUTHOTO MOl HA TPOBOJAHUK C TOKOM.
KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

N3zmepenue KIIJI anmekTpoaBUraTeibHON yCTaHOBKH.

OnpITbl MO HMCCIENOBAHUIO  SIBJICHUS  DJIGKTPOMAarHUTHOM  MHIYKIIMH:
UCCJIeIOBAHNE U3MEHEHUHN 3HAYEHUS U HAINpaBJIeHUs! MHAYKIIMOHHOTO TOKA.

9 KUIIACC

MexaHnudecKue siBJIeHUS.
Mexannueckoe  JBWXKeHME.  MarepuanbHas — Touka. CucremMa  oTcuéTa.

OTHOCUTENBHOCTh MEXaHUUECKOTO ABMKEHUS. PABHOMEpHOE NPSIMOJIMHEHOE JIBUKEHUE.
HepaBHomepHoe npsimosinHeitHOE aBukeHre. CpeliHsIsl 1 MTHOBEHHAsI CKOPOCTh TeJla MpHU
HEPABHOMEPHOM JBHKCHUU.

Yckopenne. PaBHOYCKOpEeHHOE MpsAMOJIMHEHOe aBuxkeHrue. CBOOOHOE MaJIeHHE.
Omnpitel [Nanumes.



PaBHOMeEpHOE nBIKEHUE 110 OKpYKHOCTH. [lepuon u wactora oOpamenus. Jluneinas
U yTJIOBAsi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBoiii 3akoH Hrprotona. Bropou 3akoH Herotona. Tpermit 3akoH HrprotoHa.
[IpyHIMT Cynepno3uuu CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHUs: cuia TPEHUS CKOJIbKEHHUS, CUJIa TPEHUS
IIOKOs1, IPYTHUE BUABI TPEHUS.

Cuia TSKECTH M 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOPEHHE CBOOOJHOIO IMaICHUS.
JBmwxenne mianetr Bokpyr Connua. IlepBas kocmuueckas ckopoctb. HeBecoMocTh u
neperpys3KH.

PaBHOBecue MaTepranbHON TOUKH. AOCOIIOTHO TBEPI0€ Te10. PaBHOBecHe TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO BpalleHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Ttema. M3meHenne wumnynbca. MMmynsc cumpl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTUBHOE ABUKEHHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TSkKeCTH, YHNPYroCTH, TPEHHS.
CBs13b 3Hepruu 1 padoThl. [loTeHIManbHas F3HEPrUs Tea, HOJHATOrO HaJl HOBEPXHOCTHIO
3emud. [loTeHIManbHas YHEPTHS CKATOU NpYyKkUHBL. KnHeTtnyeckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPTIUH.

Jemoncmpayuu.

1. HaOmioneHne MeXaHWYECKOro MABM)KEHUS Tejla OTHOCUTENIBHO pa3HbIX Tel

OTCYETA.

2. CpaBHEHME TIyTEM M TPACKTOPUM JBWKEHUA OIJHOTO M TOrO K€ Tela

OTHOCHUTENIBHO Pa3HBIX TEJI OTCYETA.

N3MepeHne cKOpOCTH U YCKOPEHMS IPSIMOJIMHENHOTO IBUKCHUS.

Hccenenoanne npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKCHUS.

HaGnronenue nBM>KeHUS Tela Mo OKPYKHOCTH.

Habnrogenue MexaHWYecKHX SIBJICHUM, MPOUCXOASAIIMX B CHUCTEME OTCYETA

«Tenexka» npu €€ PaBHOMEPHOM M YCKOPEHHOM JBUXEHUHU OTHOCHUTEIIBHO

KaOuHeTa (HU3UKHU.

7. 3aBUCHMOCTb YCKOPEHHMS Tea OT MACCHI TeJIa U JEUCTBYIOIIEN HA HETO CUJIBI.

8. HaOmronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEll.
N3MeHenue Beca Tea npyu yCKOPEHHOM JBHKECHUU.

10. [lepenaya nmmynbsca nmpu B3auMOJICVCTBUM TE.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUU TEJL.

12. CoxXpaHEHHUE UMITYJIbCA TPU HEYNIPYTOM B3aUMOJECHCTBUHU.

13. CoxpaHeHHe UMITYJIbca IPU a0COIIOTHO YIIPYTOM B3aUMOJEHCTBUU.

14. HabGmioieHre peakTUBHOTO JIBUYKEHUSI.

15. CoxpaHeHHe MEXaHUYECKOM HEePTUr pHU CBOOOIHOM MaJACHUU.

16. CoxpaHeHHE MEXAHMYECKOW 3HEpPruM NpH JBM)KEHHHM Tella MOJ JEUCTBHEM
PY>KUHBI.

A



Jlabopamopnule pabomel u onvimol.

1.

10.

11.

KouctpyupoBanue TpakTa A pa3roHa W JaJbHEHIIEr0 pPaBHOMEPHOTO
JBUKCHUS [IAPUKA WU TEJIEHKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JIBUYKEHUS IIapUKa I10
HAKJIOHHOM IMJIOCKOCTH.

Omnpenenenre yCKOpEHHs Teja MPU paBHOYCKOPEHHOM JABM)KCHUU IO HAKJIOHHON
MJIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHM TP PaBHOYCKOPEHHOM
JIBMKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JBUKEHUU 0€3 HadalbHOMN
CKOPOCTH TYTH OTHOCSTCS KakK psiJ HEYETHBIX YHUCET, TO COOTBETCTBYIOIIWE
MPOMEXYTKH BPEMEHH OJMHAKOBBHI.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBKEHUSI OT CHJIbI HOPMAJIbHOTO
JaBJICHUS.

Onpenenenue kodPphuiieHTa TPEHUST CKOJIbKECHHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Omnpenenenre paboOThl CUIBI TPEHHSI MPU PAaBHOMEPHOM [BIDKEHUHU TeENa IO
TOPU30HTAIILHON MMOBEPXHOCTH.

Omnpenenenue padoThl CUJIbI YIIPYTOCTU MPU MOABEME IPy3a C UCIOIb30BAaHUEM
HEMOJIBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

W3ydenne 3aKkoHa COXpaHEHHS SHEPTUH.

Mexanuveckue KoJIeO0aHNs U BOJHBI.
Konebarenbnoe paBuxenue. OCHOBHBIC XapaKTEPUCTHKU KOJIEOAHMM: TEpUO,
4acToTa, aMILUIMTY1a. MareMaTu4ecKui U Py KUHHBIN MassTHUKU. [ [peBpalienne snepruu
MpHU KOJie0aTeIbHOM JBUKCHUU.

3artyxaronme koJjiebaHus. BeiHykaeHHbIE KojeOaHus. Pezonanc. MexaHnudeckue

BOJIHBI.

CaoiicTBa MexaHuW4ecknX BOJIH. [IpofoJibHbIE W TMOINEpeyYHble BOJHBI. J[nMHa

BOJIHBI M CKOPOCTh €€ paclnpocTpaHeHus. MexXaHU4YeCKUue BOJIHBI B TBEPJOM Telle,
CENCMUYECKHUE BOJIHBIL.

3Byk. I'pomMkocTh 3Byka M BbicOTa TOHa. Otpaxenue 3Byka. HHpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1
2
3
4.
5
6

Habmonenue xonebanuii Tei noa JeHCTBUEM CHUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabGnronenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.

PacnipocTpaneHne nNpo1obHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

Habmoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI pE30HaHC.

Jlabopamopnwie pabomul u onvimol.



1. OmpexeneHne 4aCTOTHI M TIEpUOa KOJIeOaHUH MaTeMaTUYECKOTO MasITHHKA.
2. OmnpenesieHUe YacTOTHI U NIepuoAa KojaeOaHu MpyKMHHOTO MasgTHUKA.
3. HccnenoBaHue 3aBUCHUMOCTH MEpUOJia KOJeOaHUN MOABEIICHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. VccnenmoBaHue 3aBUCUMOCTH IMEpUOJAA KOJEOaHUN MPYKUHHOTO MAasTHUKA OT
MaccChl rpy3a.

5. IIpoBepka HE3aBUCUMOCTH MEeproa KoeOaHuil rpy3a, OABEIIEHHOTO K HUTH, OT
Macchl rpy3a.

6. OmnbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh MEpHOJia KoJeOaHUN MPY>KUHHOTO
MasATHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOHOTO IMaJICHHUS.

DJIEKTPOMATHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE noJie. DNEeKTPOMAarHUTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMArHuTHbIX  BONH. [llkama 3JIeKTpOMAarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas nmpupojaa ceera. CKOpocTh cBeTa. BoHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOKCTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1. W3ydyeHue CBOMCTB JJICKTPOMArHUTHBIX BOJH C TIOMOIIbI0O MOOUIBLHOTO

TenedoHa.
CgeTroBbIe SIBJICHUS.

JlyueBasg mogenb cBeta. Mcrounumkm cBera. I[lpsMosimHEHOE pacnpoCTpaHEHHE
ceeta. 3atmeHus Comnna u JlyHel. Otpaxenue cBeta. [lmockoe 3epkanio. 3akoH
OTPaKECHUS CBETA.

[Ipenomnenue cBeta. 3aKoH mpenoMiieHUs cBeTa. [lojIHOe BHYTPEHHEE OTpaKEHHE
cBera. Vcnosib30BaHKE MOJHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.

JIunza. Xon mydeil B nuH3e. OnTuyeckas cuctema oroanmnapara, MUKpOCKONa U
Teneckomna. ['a3 kak ontuyeckas cuctemMa. bu3opykocTh U 1allbHO30PKOCTh.

Paznoxenue 6enoro ceera B criektp. OnbiTel HetoToHa. CrojkeHHe CreKTpaibHbIX
uBeToB. Jucnepcus ceera.

Jemoncmpayuu.

[IpssmonuHeiHOE paclipOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenue n300pakeHU B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cpera.

Ontuueckuii CBETOBO/I.

Xon nyuei B coOMparoliei JImH3e.
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7.
8.
9.

X0 ayder B pacCEUBAIOLIEH JIUH3E.
[Toydenue n300pakeHnii ¢ TOMOIIIBIO JINH3.
[Tpunumn aeiicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

10. Moenb riasa.
11. PaznosxeHue 6e0ro cBeTa B CEKTP.

12. [Tomy4yenue 6em0ro0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomuol u onvimol.

1.
2.

N o v s

HccnenoBanue 3aBUCMMOCTH YTJIa OTPaXKCHHSI CBETOBOTO JIyda OT yTJjia MaeHusl.
N3ydeHne xapakKTepuUCTHK N300pakeHUs TIPeIMEeTa B TUIOCKOM 3epKale.
HccnenoBanne 3aBUCHMOCTH yIJIa TIPEJIOMJICHHSI CBETOBOTO Jyda OT yria
MaJCHUS Ha TPAHUIIE «BO3TyX—CTEKIIO».

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenne (OKYyCHOTO pacCTOSIHUS U ONITUYECKOM CUJIbI COOMpPArOIIEH JTUH3BI.
OnbITHI 110 Pa3IoKEHUIO OEJIOT0O CBETA B CIIEKTP.

OnBITHI IO BOCTIPUSITHIO I[BETA MPEAMETOB MPH UX HAOTIOICHUH Yepe3 [IBETOBHIC
(UIBTPBHL

KBaHnToBbIE fIBJICHUS.

Onwitel  Pezepdopna u mmanerapHas monens atoma. Mogenb aroma bopa.
HcnyckaHnue U norioiieHre cBera aroMoM. KBaHThI. JIMHEYaThie CIEKTPHI.

PamnoaktuBHOCTh. Anbda, OeTta- U ramma-usinydeHus. CTpoeHue aTOMHOIO sjpa.
Hyxnonunas moxens aromHoro sapa. M3oronsl. PaguoaktuBHbie nipeBpatieHud. [lepuon
[OJIypacIiajia aTOMHBIX SAEDP.

SnepHble peakuyuy. 3aKOHBI COXpPaHEHUS 3apsJ0BOIO U MACCOBOI'O YHMCENL. DHEPTHs
CBSI3U aTOMHBIX sifiep. CBsI3b Macchl M SHEpruu. Peakuuum cuHTE3a U JEJEHUs Sep.
HNctounuku sneprun ConHIA U 3BE3.

Anepnas sHepreTrka. J[eMCTBUS paJuOaKTUBHBIX U3TyUYCHHUN HA )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

1
2
3
4.
5
6

CrexTpbl U3ITy4YEHHsI U TTOTJIOLICHMS.

CnexTphl pa3au4HbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabota cuéTunka HOHU3UPYIOIINX U3ITYUCHHI.

Perucrpanus nsinydeHus NpupoaAHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.

3.

HabGnronenue CIUTONTHBIX ¥ JIMHEWYATBIX CIIEKTPOB U3ITyYCHHS.

WccnenoBanue TpeKoOB: U3MEPEHNUE SHEPTHUH YACTHUITHI IO TOPMO3HOMY Iy TH (T10
doTorpadusm).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpHUTEIBbHO-00001AIOIIUI MOAYJIb.



[ToBTOpUTENHEHO-0000MAOMNNI MOAYJIh TMPETHA3HAYEH /I CHUCTEMATH3aluu U
00001IIeHNsI TPEIMETHOTO COJCPKAHUS U OMBITA NEATCIBHOCTH, TPHOOPETEHHOTO MpHU
W3YYEeHUW BCETO Kypca (u3uMkM, a TakkKe M TMOATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy 10 (u3HKe sl 00y4aronuXcsl, BBIOPABIINX 3TOT YUeOHbIN
npeaMerT.

[Ipy wu3ydyeHUM [aHHOTO MOAYJIA PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BUJIBI
NEATEeIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEUYMBACTCS JIOCTUKEHHUE IPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB o0ydeHus, dbopmupyeTcs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHUE HAYUYHBIX METOJ0B HCCIIEI0BAHUS SBICHUI
PUPOABI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATDh PU3NUECKUE SIBJICHUS, TPUMEHSS
MOJTyYEHHbIC 3HAHUS, PEIIaTh 33/1a4d, B TOM YHUCJIE KAYECTBEHHBIC U IKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBEHO AESITEILHOCTHBIN XapaKTep JAaHHOTO pa3/ielia peAIN3yeTcs 3a CUET
TOTO, 4YTO OOYHYArOIIHECs BHIMOIHSIOT 3aaHMs, B KOTOPBIX UM IIpeajiaracTcs:

Ha OCHOBE TOJYYEHHBIX 3HAHUM pACIlO3HABATh U HAYYHO OOBSCHATH (HU3UUECKUE
ABJICHUS B OKPY’KAIOIIEN IPUPOJIE U ITOBCETHEBHOM KU3HU;

HCIIOJIL30BaTh HAYUYHBIE METO/IbI UCCIIeOBaHUS (DU3NUECKUX SIBIICHUM, B TOM YKCIIC
TSl TPOBEPKU TUTIOTE3 U MOJTYUYECHUSI TEOPETUUECKUX BBHIBOJIOB;

OOBSACHATh HAay4YHbIE OCHOBBI HamOoOJiee BaXXHBIX JOCTIKEHHUHA COBPEMEHHBIX
TEXHOJIOTUW, HAaNpUMEpP, MPAKTUYECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHHKOB
SHEPIruMu Ha OCHOBE 3aKOHA MPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB IHEPTUH.

Kaxnas u3 TeM JaHHOTO MOYJISI BKJIIOYAET SKCIEPUMEHTAIBHOE HCCIIETOBAHUE
obobmmaromiero xapakrepa. Moynb 3aBepiiaeTcs MPOBEICHUEM JIHUArHOCTUYECKON U
OIICHOYHOM pabOThI 32 KYpC OCHOBHOTO 00IIIero 00pa3oBaHuUs.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro oOpa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus UMK HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3ruecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY y4YacCTHIO B 00CY>KJIEHUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHME BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKW KakK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpEca K HCCIEI0BaTEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOoro oOpa3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO TOBEACHHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCIIOBUSAX;

- chopMuUpOBaHHOCTH HaBBIKA pedIeKCHUU, TPU3HAHUE CBOETO MPaBa Ha ONTHOKY
Y TAKOI'O %€ NpaBa y APyroro 4eJoBeKa;

6) Tpya10BOr0o BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU NPaKTUYECKUX 3aJay (B paMKax CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIIKX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUCHHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
obJlacTH OKpy’Kalollel Cpeapl, IUIAaHUPOBAHUSA IIOCTYNKOB M OLIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeu ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJIOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOEKTOB (PU3NUYECKON HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
IPYTHX;

e - TIOBBIIICGHHE YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE JIe(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3HUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBISABIATH B3AUMOCBSI3U MPUPOJIbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHCTBHN C Y4YETOM BIIMAHMS Ha OKpYXaroU[yK Ccpexdy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pe3ynbrare ocBoeHUs MPOTrpaMMEI 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyuyatomerocs OyayT copMHUpOBaHBl MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YUCOHBIC TCUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeicTBHUA:
e BBISBIATHP U XapaKTepU30BaTh CYIICCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BNIEHU );
e YCTAaHABIWBATH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMSI JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH W IIPOTUBOPEUHS B PaCCMaTPUBACMBIX (paKTax,
JaHHBIX W HAOJIOICHUSIX, OTHOCSAIIMXCS K (DU3MUSCKUM SIBIICHUSIM;
BBISBJISATh TPHYNHHO-CJICACTBCHHBIC CBS3M IPH HM3YYCHUU (PHU3NICCKUX
SIBJICHHI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUCHHH, BBIJIBHTaTh THUIIOTE3bI O B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIILHO BEIOMPATh CIIOCO0 peleHus yaeOHoH pru3ndeckoi 3aaadu
(cpaBHEHHE HECKOJILKMX BapHaHTOB pCIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO C YY4ETOM CAMOCTOSITEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(MOpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS MU IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH 0OOOIIIEHHS U BBIBOJIBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHUUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nndopmanueii:

MPUMEHSTh Pa3IUYHbIC METObl, MHCTPYMEHTHI U 3aMpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WJIA JaHHBIX C Y4ETOM TMPEIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITHIO
pPa3TUYHBIX BUIOB M (POPM MPENCTABICHNUS,

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAJIbHYIO (GOpMY TIpEICTaBICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4yll  HECIIOKHBIMH
CXeMaMH, TharpaMMamMu, HHOU TpaduKoi 1 MX KOMOWHAIIUSMH.

KoMMyHHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHUSA:

B XO7le OOCYXIEeHUs y4eOHOro Marepuayia, pe3yJbTaToB JIa0OPaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJayd W TOJJICpIKaHHE
O1aroxeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXKICHHUS C CYXACHUSIMH JPYTUX YYaCTHUKOB
nauanora, OOHapyXUBATh Pa3IMIUE U CXOACTBO MMO3HIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOJIMYHO TPEACTABISATh PE3YIbTaThl BHIIOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMEHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYILIECTBA KOMAaHIHOW U MHIUBHUIYaJIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATH JE€UCTBUS
no e€ JOCTIKEHHUIO: paclpeiessaTb poyd, 00CyXIaThb MpPOLECChl U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acTh pabOTHI, JOCTUTasi KAUECTBEHHOTO pE3yJIbTaTa 1o
CBOEMY HAIPaBJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C JPYTMMH WICHAMU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYITHPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsX, TPEOYIOMUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMMYHBIX MMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJbHOE, TPHUHATHE PEIICHHS B TPYIIE, NMPUHATHE PEIICHUN
TpyIIo);

CaMOCTOSATEILHO COCTABJISITH AITOPUTM pellieHus GU3NUECKON 3aa4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MIPeIjiaracMbie BApUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])) PEe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYeCKOro HUCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OO0CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBHUSAM;

CTaBUTH ce€0s1 HA MECTO APYTOro YeJIoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOro;
MPU3HABaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NIECKUX 3aay UiH
B YTBEPXKJICHUSX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

INPEAMETHBIE PE3YJIBTATDBI



K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHSA:  (PU3MUECKME M XUMHUYECKHUE  SIBJICHMS,
HaAOI0IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, €AMHMUIBI (PU3NUIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOE), MEXAHUYECKOE JIBH)KEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHENHOE), TPAaeKTOpUs, pPABHOACHCTBYIOIAS
cwia,  gedopmanus  (yopyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiaeHus (AudQy3us, TEIIOBOE ABUKCHHE YaCTHIl BEUIECTBA,
PAaBHOMEpPHOE  JBWXKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, Tepeada JaBJIeHus TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(PEpHOE [1aBJICHHE, IUIABAHHME TEJ, MPEBPAILEHUS MEXaHMYECKOU
HHEPrUM) MO OMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX TaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HU3YYEHHBIX (PU3UUYECKUX SIBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (U3UUYECKUE SIBICHUS B MPUPOJIE:
NPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, AECUCTBUE CWIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSHHE
aTMoc(epHOro JaBJICHUs Ha >KMBOW OpraHU3M, IUIaBaHHUE PbIO, pblYard B
TeJe YeJ0BeKa, MPU 3TOM NEPEBOJUTH MPAKTUUECKYIO 33]auy B y4eOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PUINYECKUE SIBICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Teja, KUJKOCTH, Ta3a), BRITAIKUBAIOIIAs
CHJIa, MEXaHW4YecKass pabdoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOO PUIIMEHT TOoJIe3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas W
NOTEHIMAIIbHASL JHEPIHs), 0NpPH ONUCAHUU MPABWIBHO TPAKTOBATH
(bu3nYeCKUit CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYCHUS U €TUHUIIBI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJbl, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMHM BEIWYMHAMHU, CTPOUTH TIpaduKku
U3YYECHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOIECCHI,
WCIIOJIB3Ysl TIpaBUJia CJIOKEHHs CUJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, NIpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TOE€ TIPaBUJIO» MEXAHWKH, 3aKOH COXPaHEHUS MEXaHUYECKOU



SHEPruH, TpPU DTOM [aBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHAa U
3aIMCBHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3MUECKUE SIBICHUSA, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiate pacy€THble 3amadyd B |-2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBsA3bIBaIOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHAIU3a
YCIJIOBUS 33Ja4y 3aIMCBIBATh KPaTKOE YCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJIUTH PACUYEThI, HAXOIUTh CIPABOYHBIE
JTaHHBIE, HEOOXOAUMBIE JJI1 pEUIeHUs 3a/1ay, OLICHUBATh PEATMCTHYHOCTh
NOJy4YE€HHOM (pU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEIATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3INYaTh U UHTEPIPETUPOBATH IMOTYYEHHBIH
pe3ynbTaT, HAXOJAUTh OUIMOKM B XOJ€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3yibTaTam;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WU
(bu3MYEeCcKuX CBOMCTB TeN: (HOPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJI0KEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOJbI;

BBIIIOJIHATHh MPSMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHM, MAacChl Tela,
00béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nM(pOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JPYrol C HCIOJIB30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYTH
PaBHOMEPHO IBMXKYLLIETOCA TeJla OT BPEMEHU JBUKEHUS TeJa, CUITbI TPEHUS
CKOJILKEHHsSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHHS OT IUIOIIAANW CONPUKOCHOBEHHMS TEJI, CUJIbI
YOPYTOCTH OT YAJIMHEHUS MPY>KUHBI, BBITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJa U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJlaBaHus TeJl, YCIOBUU paBHOBECHS pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOTO HCCIEAOBaHUsA, CcoOUpaThb YCTaHOBKY U
BBIMIOJIHATh M3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl MOJTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBHIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYECKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKUBAIONIAS CHUJIA, JCHCTBYIOIAs Ha TMOTPYKEHHOE B
KHUAKOCTh  TeNno, Kod3(pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHU3MOB), CIEAys NPEIJI0KCHHOW WHCTPYKIIUU: TMPU BBITOTHCHUH
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaUYEHUE NCKOMOU BEIIMYUHBL;

COOJTFOIaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
o0opy10BaHUEM;

yKa3bIBaTh TPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, IWHAMOMETD, COOOIIAIONIMECS COCYJbI, OapoMeTp,
phIuar, MOJBUKHBIN 1 HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM HAa WX oOmucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUN U HEOOXOUMBbIE (PU3UUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTH  MpUMEphl  (HAXOAuTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUNW B TIOBCEIHEBHOM
KU3HH 711 obecrieueHusi 0€30MacHOCTH Mpu oOpaIrieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOTIOICHHS] HOPM
IKOJIOTUYECKOTO TTOBEJICHUS B OKPY KaIOIIEH CpeJie;

OCYUIECTBJISATh OTOOpP HMCTOYHUKOB HWH(popmanuu B HMHTepHeTe B
COOTBETCTBHH C 3aJJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uH(OpPMAITHIO, KOTOpas SIBJISETCS TMPOTHBOPECYMBON WM MOXET OBIThH
HEIOCTOBEPHOM;

WCITOJIB30BATh MPHU BBITTOJIHCHUH YUECOHBIX 3aJaHUN HAYIHO-TTOMYJISIPHYIO
JIUTEPATYPY HUUIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPChI
cetu VHTepHer, BIaaeTh NpUEMaMHU KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO COJIECPKAHUSA, B TOM
YyucIie myOJInyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yUYCHHBIN



MOHATUUHBIA ammapaT Kypca (U3HKH, COMPOBOXAATh BBICTYIUICHHE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HWCCIEAOBAHHUH PpaCIpPEACISTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3aja4aMH,
CIEAUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIH  BKJaJ B  JCATEIBHOCTh  TPYIIbl, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICVICTBHUE, YUUTHIBAsI MHCHUE OKPYKAIOIIUX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUM:

UCITOJIB30BATh MOHATHSA: Macca M pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPETraTHbIE COCTOSTHUS BEILIECTBA, KPUCTAJUINYECKHUE U
amop(HbIE TE€Na, HACHIUIEHHBII M HEHACHINIEHHBIA IMap, BIAKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSSI JHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, IEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUUYECKUI TOK, MATHUTHOE TI0JIE;
pasznuyarh SBJICHHS (TEIUIOBOE pPACIIMPEHHE W C)KATHUE, TEIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIPHBIE SIBJICHMS, UCIIApEHUE,
KOHJCHCAllUs, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpACBAaHUE), KHUIICHHE,
Terionepeaadya (TEerIOnpOBOAHOCTb, KOHBEKIUS, U3JTyYEHHE),
ANEKTPHU3aLMUs TeN, B3aUMOJEHCTBUE 3apsAI0B, JEHCTBUS IJIEKTPUUECKOIO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAs MHAYKIIKS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh NPOSBICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWUDIPHBIE SBIEHUS B IPHUPOJE,
KpUCTaulbl B mpupoe, usiydyeHue ConHia, 3aMmep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEsI, CHEra, AEKTPUUECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend MoarCcoB, poOJib MATHUTHOTO MOJIS JJIsI )KM3HU Ha 3eMJIe,
NOJIIPHOE CHUSHHE, NPU 3TOM MEPEBOJAUTH IPAKTHYECKYIO 3a/ady B
y4eOHY10, BBIACIATh CYIIECTBEHHBbIE CBOMCTBa (MpU3HAKU) (U3UYECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHMS, UCIIOIB3YS
¢uznyeckue BEeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPIHsl, KOJIUIECTBO
TEIUIOTHI, yJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, YJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHAsl TEIJIoTa MMapooOpa3oBaHusl, YJelbHas TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOU



MaIllUHbl, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, SJIEKTPUUECKUH 3apsil, Chiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yAETBHOE CONMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3UUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIIBI (PU3UUYECKUX BEITUYHH,
HaXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpauKyd H3yYCHHBIX 3aBUCHMOCTEH
(bU3NYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHMS BEIIECTBA, MPUHILUIN CYNEPHO3UIMUA MOJeH (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yyacTKa Lenu, 3aKOH
Jxoyns—JleHna, 3aKk0H COXpaHEHHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(GbOopMyITUPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHUE,
OOBSICHATh (PUBMUECKHUE MPOLECChl U CBOMCTBA TEJl, B TOM YHCIE U B
KOHTEKCTE CHUTyallMil MPaKTUKOOPHEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTUYECKUX
IaroB ¢ Onopoi Ha 1-2 W3y4eHHBIX CBOWCTBA (PU3MUECKHUX SIBICHUI,
bu3MYeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCHOJIB3YsS 3aKOHBI U
dbopmyIibl, CBA3BIBAIOIINE (PU3MUECKHME BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCJIOBUSL 3a/laud 3aMKChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JMAHHBIX [JI1  pEIIeHHUs 3aJa4yd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMbIe JUIsi €€ pelIeHUs, NPOBOJAUTh PACUEThl M CpPAaBHUBATh
MOJTy4YE€HHOE 3HaUeHUe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOPhIE MOXKHO PEIIUTh MPU [OMOIIU
(bU3MYECKUX METOJOB, HCIOJb3ysl OMHCAHWE HCCICIOBAaHUS, BBIICISATH
MPOBEPSEMOE MPEIIOJIOKEHNE, OLECHUBAaTh MPABWIBHOCTh MOPSIKA
MIPOBEJICHUSI UCCIICIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMBITHI 1O HAOMIOAEHUIO (UBUYECKUX SBJICHUW WU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3MlyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS H
HarpeBaHusi MpU H3IYUYECHHH OT I[BETa W3JIy4arolled (Morjaomaromen)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, DOJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3aps]I0B, B3aWMOJICUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3yaJM3allsi MArHUTHBIX T[IOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO TMOJIE Ha MNPOBOJIHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa 3JIEKTPOJABHUTIATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpOBEpsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTbITa U (POPMYIHPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaAYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C MCHOJIb30BAHUEM aHAJIIOTOBBIX
npuOOpPOB U JATYMKOB (PU3MYECKUX BEIMYWH, CPABHUBATH PE3YJIbTAThI
U3MEPEHUN ¢ y4ETOM 3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH;

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOMAAX IONEPEYHOTO
CEUYEHUS U YAEIBHOTO COIPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOAHUK, OT HANOpsDKEHUs Ha  IPOBOJIHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHUE, COOUpPATh YCTAHOBKY U
BBINOJIHATh WU3MEpPEHUs, Cienysl MPEeAOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ynbTaThl NOJYYEHHON 3aBUCUMOCTH B BUJI€ TaOJIHIL U TPa(UKOB, 1€TaTh
BBIBOJIbI IO pE3yJIbTaTaM UCCIIEI0BAHMUS;

IPOBOJUTh KOCBEHHbIE WU3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesIbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHUKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh W3MEPEHHs, COOUpPAThH
HKCIIEPUMEHTAJIbHYIO YCTaHOBKY, CIIEysl NMPEIIOKEHHON MHCTPYKLUH, U
BBIYHCIIATH 3HAUEHUE BEJIMYUHBI;

COOJTI0IaTh MPaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUs (B TOM UKCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPONIPUOOPHI (mpuMepsI), AIIEKTPUUYECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUN W HEOOXOIUMBIE
bu3nuecKue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTrATEb BHYTPEHHErO CropaHus,
AJIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEIOBATEIbHBIM U NAPAJUIEIbHBIM COCIUHEHUEM 3JIEMEHTOB, pa3audas
yCIIOBHBIE 0003HAYEHHSI DJIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMepbl  (HAXOAUTh  WHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUECKUX 3HAHUNW B TIOBCEJIHEBHOMU



XKU3HU 1)1 obecriedeHusi 0€30MacHOCTU MpH oOpalieHnu ¢ nmpudopamMu u
TEXHUYECKUMHU yCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOLIEH CpeJIE;

OCYIIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
POTUBOPEYUBON MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN Y4YE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JIUTEpaTypy (PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTepUabl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCIEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHusg UHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0miass MHGOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO
COJIEpKaHus, B TOM YMCJIe IMyOJIMYHO NPEACTABIATh PE3YJIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENbHOCTH, IPU 3TOM I'PaMOTHO UCIOJIb30BATh
W3YYEHHBIM TNOHSATUUHBIMN ammapaT Kypca (U3MKH, COMNPOBOXKAATH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAesiTh OOS3aHHOCTH B TpPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBaTh COOCTBEHHBIM BKJIAJ B
JeSITEIbHOCTD TPYIIIbI, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aUMO/ICHCTBUE,
IPOSIBIISISE TOTOBHOCTH pa3peliaTb KOH(PIUKTHI.

K koHiy oOyuenus B 9 kjiacce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHU:

UCIIOJIb30BaTh IMOHSTHUSA: CHCTEeMa OTCcuéTa, MarepualbHas TOYKa,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABIMXKEHHUS, JedopManus
(ympyrasi, miacTHYecKasl), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPETrpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJIO,
LHEHTP TSDKECTH TBEPJOTO TeJa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTbD,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, anb(da, OeTa- U raMmma-u3Iy4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE W HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BWXEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBHIKEHUE 110 OKPY’KHOCTH, B3aUMOJECHCTBHE
TEJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE JABUKEHHUE, OTPaKEHHUE



3BYKa, NPSIMOJIMHEWHOE paclpOCTPaHEHUE, OTPAKEHUE W NPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0o CBETa B
CHEKTp M CJOKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOZHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITYYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX TaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh TMPOSIBICHHE HM3YyYEHHBIX (U3MUECKUX  SBJICHUN B
OKpy»XarolieM Mupe (B TOM 4Yucie (QU3UYECKHE SIBICHHUS B MPUPOJIE:
MIPUJIUBBI U OTJIUBBI, IBUKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, I[yHAMH, 3XO0, IBETa TeJ,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yJIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyYEHHUH, €CTECTBEHHBIN
paZAMOaKTUBHBIN (OH, KOCMHYECKHE JIy4d, PaJUOAaKTHUBHOE H3Iy4YEHHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE pPAJAMOAKTUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH ATOM MEPEBOAMTH IMPAKTUYECKYIO 3aJayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKHU) (U3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yUEHHbIE CBOICTBA TE€N U (PU3NUECKHUE SIBICHUSA, UCIIOIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh Teja Ipu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEpEeMEIlEeHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CWa YNPYTOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJCHMs, BEC Tela, HUMIYJbC Tela, HWMIIYJIbC CHUJIBI,
MeXaHu4yeckas paboTa M MOIIHOCTb, NOTEHUHUAIbHAs HHEPIrusl Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KosieOaHuM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEIOMJICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIUYMH,
0003HAaYEHUsI W EIUHULIBI (PU3NYECKUX BEIUYHMH, HAXOJIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BETUYHMHY C JAPYTMMH BEIUYHHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO U MAaCCOBOI'0 YUCEN
OpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA Y 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;



OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlMil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpPOM Ha 2-3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHUH,
(u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THBIE 3a/1a4u (ONUPAOIINECS HAa CUCTEMY U3 2—3 ypaBHEHMIA ),
UCIIOJB3YS 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEIMYMUHBI: HA
OCHOBE aHaJIM3a YCJIOBMSI 3ajaul 3alliChIBaTh KPATKOE YCIOBHE, BBISBISATh
HEJOCTAIONINE WM W30BITOYHBIE JIaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBI,
HEOOXOUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYCHHOTO 3HAYCHHS (PU3NIECKON BETUUHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
(¢u3NYECKUX METO/IOB, HCIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpPSAIKA
NpOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOICHUI U OTIBITOB,;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
¢u3nyecKkux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIBIX KOJeOaHUM, MPSIMOJIMHEITHOE PaCIIPOCTpAaHEHUE CBETA,
pasnokeHne OeJNoro CBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOrO Habopa
000pyI0OBaHUSs, OMUCHIBATH X0/l OTBITA U €r0 Pe3yIbTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEpPEHUH, onpeaenss
CpellHee 3HAaYeHUEe Uu3MepsaeMOl BeNHYUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO IPUOOpPaA);

OPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBW)KCHHHM 0€3 HavyalbHOW CKOpPOCTH, TNEpHoAa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHUsl CBETa OT yrIjla MaJeHUs W yria MpeIoMJICHHs OT YIJa
NajJieHus): IUIAHUPOBATh HCCJIENIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl TMOJYYEHHOW 3aBUCHMOCTHU



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKoOB, JejaTh BBIBOJBI IO
pe3ylibTaTaM HCCIEA0BaHNUS;

IPOBOAUTH KOCBEHHBIE HW3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PaBHOYCKOPEHHOM JIBHXKEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOro W TPYKMHHOTO MAasTHHUKOB, ONTHYECKas
cuia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpPEHUsl, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpPEHUs, Cleysl MPEJIOKEHHON WHCTPYKIIMH, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI M aHAJTM3UPOBATH MOJyUYCHHBIE PE3yIbTaThl C YIETOM 3aJaHHOU
MIOTPEIIHOCTH U3MEPEHN;

cO0JII01aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1abOPaTOPHBIM
00opy1I0BaHUEM;

pa3nnyuaTh OCHOBHBIC TIPU3HAKK M3YYEHHBIX (PHU3UIECKUX MOJICICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETA, JIy4, TOHKAsl JIMH3a, TUTAaHETapHasi MOJIeTIb aTOMa, HYKJIOHHAsI MOJIEITh
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C ONOpOH HAa WX oOmucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUW M  HEOOXOoauMmble (pusnyeckue
3aKOHOMEPHOCTH,

UCTIONb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX TIPUOOPOB U TEXHOJIOTMUECKUX MTPOLIECCOB MpHU
pelieHny  y4eOHO-TIPaKTUYECKUX 3aJad, ONTHUYECKHE CXEMbI JUIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M cCOOMparoLIel JINH3E;
OPUBOJUTH  TMpUMEpPbl  (HAXOAWTh  HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HH 711 obecriedueHusi 6€30MacHOCTH MpU oOpaIrieHruu ¢ mpubopamMu 1
TEXHUYECKUMHU YCTPONUCTBAMH, COXPAHEHHUsI 310POBbS U COOJIIOJICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJCHHS B OKPY KaIOIIEH Cpeie;

OCYIIECTBIISATh TOWUCK HMHPOpMAIMU  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpPEeNIeHUs] JOCTOBEPHOCTH MOJYYEHHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHUN YUY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTO COACpKaHUs, CIIPABOYHBIE MaTepUabl, pECYpPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS HA OCHOBE
uHGOpPMAIlMM U3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COACpIKAHMS,
myOJIMYHO TPEACTABIATh PE3yIbTaThl MPOSKTHOM WM UCCIEI0BATENbCKON
NEATEIbBHOCTH, TIPU O3TOM TPaMOTHO  HCHOJIb30BaThb  W3YYEHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4€ToM OCOOEHHOCTEW ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Kontpoabubie IIpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThbI
pecypcbl
Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
1.1 ®dusnka - HayKa 0 IPUpoe 2
yia o HpHpo https://m.edsoo.ru/7€416194
b K
1.2 ®Ou3nyecKkne BeININHBI 2 1 nommorexa 110
https://m.edsoo.ru/7f416194
. bubnuorexa [IOK
1.3 EcrecTBeHHOHay4HBI METO/ MO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Uroro no pazueny 6
Pasnen 2. [leppoHayanbHble CBeJ¢HHA O CTPOCHHMH BelIeCTBA
bu6mmoteka IIOK
2.1 CtpoeHue BelecTBa 1
p t https://m.edsoo.ru/7f416194
27 JIBM>XKeHUE U B3aUMOJICICTBUE YaCTHIL ) 1 bu6mmoreka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 ArperatHbie COCTO elecTBa 2
rperathet TOAHMA BEIHCCTR https://m.edsoo.ru/71416194
Hroro no pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHe Tel
bu6 OK
3.1 MexaHuueckoe IBUKECHUE 3 nomorexa I1

https://m.edsoo.ru/7f416194




bubnmoreka [IOK

2 u 4 1
3 HEPHIA, Macea, TIOTHOCTE https:/m.edsoo.ru/7f416194
bubnunorexa LIOK
. .B 14 2
33 Cta. Buget i https:/m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnmnoreka HOK
' TEJIaMU, )KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.2
JlaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4, A
3 TMOCHEPHOE AaBCHIC 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE XKUJIKOCTH U T'a3a HA MOrPYKEHHOE 7 3 bubnnoreka [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Paznea 5. PaGora n MomiHOCTDH. JHEprus
bu6nunorexa LIOK
1 P 1
> 400Ta 1 MOIIHOCTS 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa LIOK
https://m.edsoo.ru/7f416194
53 Mexanuueckasi SHeprus 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12




8 KVIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3aeioB ¥ TeEM nudpoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznen 1. TensioBble ABJIEHUS
1.1 CTpoeHue U CBOICTBA BEIIECTBA 7 bubmorera [JOK
' p B https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CIIOBBIC HPOTECCht > https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28
Pazneun 2. DiekTpuyeckue 1 MAarHUTHBIE SIBJIEHUS
21 DINIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
) 7 X B3aUMOJIeHCTBIE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 11 % i 2 2
OCTOSIHHBIN AJIEKTPUYECKUN TOK 0 7 hitps://m.cdsoo.ru/7f4 181 ce
2.3 MaruuTtHbIe SIBICHUS 6 1 1.5 bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 9 4
JICKTPOMATHHTHAA HHYKIWA https://m.edsoo.ru/7f4181ce
Uroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5




9 KJIACC

KoaudecTBo yacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(ppoBLIe
Ne i/ P Kourposbnbie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Paznea 1. MexaHn4yeckue siBJIeHHUS
L1 MexaHndeckoe OBUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
b K
1.2 B3aumoneiictsue e 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3aKOHBI COXpaHEHUA 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Paznea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 Mexanunueckue kojieda 7 3
NAHITACCIHE KOCOAHHA https://m.edsoo.ru/7f41a4a6
2.2 MexaHuueckre BOJIHBI. 3BYK 8 1 3 Brommorexa LOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pasznen 3. BﬂeKTPOMaFHI/ITHOQ oJi€ U 3JICKTPOMATHUTHBLIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U
) OJICKTPOMAarduTHBIC BOJTHBL

Hroro no pazneny

6

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6

Pasgea 4. CBeToBbIe ABJICHUA




4.1 3aKoHBI pacpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ad4a6
bubmuorexa [JOK
43 Paznoxenue 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1a4a6
Hroro no pazaeny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmorexa [IOK
5.1 Hcnyckanue v MOrJIonieHue CBeTa aTOMOM 4 1 hitps-//m.cdsoo.ru/7f4 1a4a6
bu6mmorexa [IOK
5.2 6 1
CTpoctiiie aTOMHOTO 51pa https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
53 A 7 1 1
ACPHHIE peaktn https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Paznea 6. [loBTopuTtenbHO-00001aI0IM I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COEPIKAHUS 9 ) bubmmorexa [IOK
' Kypca ¢usuku 3a 7-9 kinacc https://m.edsoo.ru/7f41ada6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usnka — Hayka o npupoje. SBieHus
npupoabl. Guznueckue ABICHUS

KoauuecTBO 4acoB

Bcero

KonTposbHbie
padoThbI

IIpakTHYeckue
padoThI

DJIEeKTPOHHbBIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchl

MexaHI/IquKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKHC,
MAarauMTHBIC, CBETOBLIC, 3BYKOBBIC SAABJICHUSA

dusznyeckue BEIUUYUHBI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPHI IIPU IIOMOILY XKUJIKOCTHOTO
TEPMOMETpA U JIaTYMKA TEMIIepaTyphl"

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE HAYKH
HU3y4aroT npupoay. EcTecTBeHHOHAYUYHbIN
MeTo no3Hanus. Onucanue pU3nyecKux
SIBJICHHI C TIOMOIIBIO MOACIICH

bu6nunorexa LIOK
https://m.edsoo.ru/ff09{72a

VYpok-uccnenosanue "IIpoBepka runoTessl:
JAJIbHOCTB MOJIETA [IapuKa, TYIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIIIE, UeM OOJIbIIEe
BBICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

I[BI/I)KGHI/IC qacTul BCIICCTBA

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

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




VYpoxk-uccienoBanue «OnbITHI 1O

9 HAOIII0ICHUIO TETUIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anmocBs3b MKy CBOMCTBAMH BEILECTB B
1 Pa3HbIX arperaTHbIX COCTOSHUSAX U UX Bu6mmotexa [JOK
aTOMHOMOJIEKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
12 Mexanuyeckoe aBuxeHue. PaBHoMepHoe u bubnnoreka [JOK
HEPABHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05¢c6
bubnuoreka [IOK
13 CropocTs. EMHHLEL CKopoCTH https://m.edsoo.ru/ff0a079¢c
14 Pacuer nyT 1 BpeMeHM IBUKECHUS bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
WNuepuusa. 3axkon unepuun. Bzaumoencreue
15 Tell IIzaK [IpUYMHA I/ISMpeHeHI/ISI CKOpOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
JIBIDKEHUS TEIl
16 [InoTHOCTH BemecTBa. PacueT Macchl u bubnuoreka [{OK
o0BeMa Tesa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
MJIOTHOCTU TBEPIOTO TEJIa»
13 Pemenue 3anau mo teme "IIIIOTHOCTH bu6nunorexa LIOK
Bemecrna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTHKA B3aUMOICUCTBUS
ten. Cuia ynpyroctu. 3akoH ['yka
JlabopaTtopHas padorta «3yuenue
20 3aBHCUMOCTH pacTskeHHs (1edopMariim)

MPYKUHBI OT HpHJ’IO)KCHHOﬁ CHUJIIBI»




21

SIBnenune taroreHusa. Cuia TOKECTH

CBs13p MEX]ly CUJION TSKECTU U Maccoi

bubnunorexa LIOK

22 Tena. Bec Tema. Pemntenue 3amad mo reme

" " https://m.edsoo.ru/ff0al778
Cuiia tsxectu

” Cuia TsSKeCTH Ha APYTrHX IJIaHeTaxX. bubnmnoreka HOK
Pu3nyecKue XapaKTepUCTUKU TUIAHET https://m.edsoo.ru/ff0al502

bu6nmoreka [IOK

24 Nsmepenue cun. JluHamomer

P A P https://m.edsoo.ru/ff0al8cc
Bbu6mmoteka [JOK

25 Bec Tena. HeBecomocTh 1

https://m.edsoo.ru/ff0al778

%6 CrnoxxeHue IByX CHJI, HalPaBJIECHHBIX 10 bubnnorexa [JOK
OJIHOM mpsiMOM. PaBHOAEHCTBYOIIAS CHJT https://m.edsoo.ru/ff0ala70

7 Pewenue 3apau o reme
"PaBHopeiicTByromas cuin”

)8 Tpenue ckoybkKeHUS U TPEHUE MTOKOSI. Bbu6moteka [JOK
Tpenue B IpUpOIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnas pabora «M3yuenue

29 3aBUCUMOCTH CHJIBI TPEHMS CKOJIBKEHHS OT bubmmnoreka HOK
CHJIBI JaBJIICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIIPUKACAIOLIUXCS TOBEPXHOCTEN»

30 Pemenue 3agau Ha onpeneneHne
PaBHOJICMCTBYIOIIEH CHJITBI
Pemenue 3anau no remam: «Bec Tenay,

31 «I'papuueckoe n3odbpaxxkenue cum, «Cuiibn bubmmorexa LIOK

P . p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOAEICTBYIOIIAS CUID»
0 KonTponbhas pabota no temam:

«MexaHn4eckoe JABHKXCHUC), «Macca,




IUIOTHOCTHY, «Bec Tenay, «I'paduueckoe
n3o0paxeHue cuimy, «CUIbD

13 JaBnenue. CriocoObl yMEHbILICHUS U bubmmoreka [JOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUSI ra3a bubnmnoreka HOK
oT 00bEMa, TeMIepaTypsl https://m.edsoo.ru/ff0a2376
15 [lepenaua naBiieHus: TBEPABIMU TEIIAMH, bubnmnoreka HOK
JKUIKOCTSIMH U rasamMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
16 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAHHOE bubmmoreka [JOK
JEUCTBUEM CUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaq mo treme «/laBnenue B bubmuoreka [{OK
KUIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnnoreka [JOK
38 Coobuiarommecs cocyakt https://m.edso:)_.[ru/fan2970
. bubmmoreka [JOK
39 TPuppasnneckuid npece https://m.edSO(]fm/fan3 136
40 Manomertpsl. [1opiiHEBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [Ipuunnel
A1 CYIIIECTBOBAHHMSI BO3AYIIHON 00OIOUKH bubnmnorexa [JOK
3emutd. 3aBUCUMOCTh aTMOC()EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI HAJl yPOBHEM MOPS
42 Bec Bo3ayxa. ATmMocdepHoe naBieHne ng:?;jg::;;grouﬁfoazbsa
43 N3mepenue atMmocdepHoro aaBieHus. OmbIT bubnmoreka [JOK
Toppuuennun https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTBH aTMOC(EPHOTO IABJICHHS OT bubnuotexa [JOK

BBICOTHI HaZl YPOBHEM MOPS

https://m.edsoo.ru/ff0a2fc4




bapometp-anepouns. AtmocdepHoe

bu6nmmoreka [IOK

45
JABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau mo reme "AtMmochepHoe
nasjeHue"
47 JlelicTBuE ®KUJIKOCTH U T'a3a Ha MOrPYKEHHOE bubnmnoreka HOK
B HUX TeJ0. ApXHMeI0Ba Cujia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKUBAIOLIEH CHIIBL, JEUCTBYIONIEH Ha bubnmorexa LHOK
’ y https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B )KUIKOCTHY
JlaboparopHnas paboTa 1mo Teme
49 «Hccnenosanue 3aBUCUMOCTH Beca Tejla B bu6nmorexa LIOK
BOZIE OT 00bEMA MOTPYIKEHHOM B KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH Teaay»
bubnuoreka IIOK
50 IImaBanue Ten s
https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas padora "KoHcTpynpoBaHue
51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue e€ rpy30no bEMHOCTH"
Pemenne 3amau mo temaM: «IlmaBanme
52 cynoB. Bo3ayxomnaBanuey, «JlapieHue bubmmorexa OK
YHOB. Y L https://m.edsoo.ru/ff0a3654
TBEPJBIX TEJ, )KUJIKOCTEU U Ta30B»
bubmmoteka IIOK
53 Mexanunueckas paborta
p https://m.edsoo.ru/ff0a3182
but6mmorekxa [IOK
54 MomHocTh. EAUHUIEI MOIIIHOCTH
H a H B https://m.edsoo.ru/ff0a3{82
55 VYpok-uccnenoBanue "PacyéT MOIIHOCTH,

pa3BUBaeMOM IpU MOABEME T10 JiecTHULE"




[Ipocteie Mexanu3mbl. Poruar. PaBHoBecue

56
CHWJI Ha phluare
KonTponbhas pabota no teme «/laBnenue
57 TBEPJBIX TN, )KUJIKOCTEH U Ta30By /
Bcepoccuiickas mpoBepouHas paboTa
PesepBHeIit ypok. Pabora ¢ Tekcramu 1o
58 TeMe «/laBineHue TBEPABIX TN, KUAKOCTEN U Bu6muotexa [JOK
ra3oBy» / Becepoccuiickas mpoBepouHas https://m.edsoo.ru/ff0a4fte
pabora
Preruaru B TexHuke, OBITY U IPUPO/IE.
59 Jlaboparopuas pabora «};/ICCJII;;())BaHI/IG 0.5 bubmmorexa [IOK
. https://m.edsoo.ru/ff0a478e
YCJIOBHI paBHOBECHS pblyara
60 Pemenue 3agaq mo teme «YcinoBus bubnuoreka [{OK
paBHOBECHS pblyara https://m.edsoo.ru/ff0a48a6
Koaddumnuent nonesnoro aecTpus
61 MexaHuzMa. Jlaboparopnas pabota 0.5
«M3mepenne KI1/] HakIOHHOM MIOCKOCTH
2 Pemenue 3agaa mo teme "Pabora, bubmmoteka IIOK
MomHocTh, KITI" https://m.edsoo.ru/ff0a4c48
63 Mexanudeckas sHeprusi. Kunernueckas u bubnmnorexa [JOK
MMOTEHUHWAIBHAS SHEPT U https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHHs] MEXaHUYECKON YHEPIUU bubmmorexa LIOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT IO TEME
"OKCIIEpUMEHTAIILHOE OINPEACIICHHE
65 W3MEHEHUS KHHETUYECKON U MOTEHIIMAIbHOMN 1

3Heprpm HpI/I CKaTbIBAaHHUH TEJIa I10
HAKJIOHHOM IIOCKOCTH"




66 Kontponbnas padota nmo teme «Pabora u |
MOILHOCTb. DHEPI U

67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 bubmmoreka [JOK
TeMe "MexaHnueckoe nBimkeHue" https://m.edsoo.ru/ff0a4eec6
PesepBHeIit ypok. Pabora ¢ Tekctamu 1o

68 1
teMe "Pabora. MouHocTs. DHeprus"”

OBILIEE KOJIMYECTBO YACOB I10 68 12
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8 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m  Tema ypoka Kontposbubie IIpakTnueckue
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
. bubnmoreka [JOK
1 KMHETUYECKON TEOPUU U UX OINBITHBIC 1
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPAOIO, )KUJIKOTO U
4 ra3000pa3HOro COCTOSIHUI BeIecTBa Ha 1
OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-
KMHETHYECKOU TEOpUH
5 Kpucrannuueckue u amopgHble Tena 1 bubmmorexa [OK
p p https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHne U cxKaTue 1 bubmmorexa [TOK
p P https://m.edsoo.ru/ff0a5a26
2 Temnepatypa. CBsi3b TEMIIEPATYpPbI CO |
CKOPOCTBIO TEIJIOBOTO JIBMXKCHHS YaCTHII
9 Buytpennstist sneprust. CriocoObl H3MEHEHUS 1 bubnuorexa [IOK
BHYTPEHHEHN DHEPrUu https://m.edsoo.ru/ff0a5c60
bubnnoreka [JOK
10 Buzsl Tennonepenaun 1 1

https://m.edsoo.ru/ff0a6412




Ypok-koupepennus "IIpakTnueckoe

. bubnunoreka [HOK
11 HCIIOJIb30BAHHUE TEMJIOBBIX CBOMCTB BEIIECTB httos://m.ed 1 08650
ps://m.edsoo.ru/ff0a65¢c
U MaTepUaIoB B LEJSX dHEprocoepexenns"”
12 KonuuectBo TemnoTsl. Y aenbHast bubnmoreka [JOK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHUE TEIUIOBOTO OajaHca. bubmumoreka [IOK
TemnooOMeH ¥ TEIJIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopnast pabota "HcciaenoBanue BuG 1OK
nOIMoTeKa
14 ABJICHUS TEIJIOOOMEHA MPU CMELLIMBAaHUU .
XOJOJTHOH 1 TOpsYeii BOH" https://m.edsoo.ru/ff0a6a98
Pacuer konuuecTBa TEIUIOTHI,
15 HEOOXOIUMOTO JIJIsl HArPEeBAaHUSA TeNa U
BBIICJIIEMOTO UM MPU OXJIAXKICHUU
16 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
YAEJIbHOU TEIJI0OEMKOCTH BenlecTBa' https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTMBa. Y IeJbHas TEIIoTa bubnunorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBEpIEBaHNE Bu6 OK
nonroTeKa
18 KPUCTAJUIMYECKUX TeJl. Y AeNIbHAsI TEeIIoTa i
https://m.edsoo.ru/ff0a71d2
TIJTaBJICHUS
19 JlaGopatopHas pabota "OnpezneneHue bubnnoreka [JOK
YAEIbHOW TEIJIOTHI IUIaBJICHHUS Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCALINS. bubnnoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbnas temiora
21 napooOpa3oBaHUs U KOHJEHCAIIUH. bubnuorexa [IOK

3aBUCHUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMOC(EepHOTO JTaBJICHUS

https://m.edsoo.ru/ff0a786¢




22

23

Brnaxxnocts Bo3myxa. JlabopaTopnas padora
"OnpeneneHne OTHOCUTEIBHOM BIIaXKHOCTH
BO3/IyXa"

Penrenue 3amau Ha onpeieTICHHE BIaXKHOCTH
BO3/IyXa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[TpuHIMTIBI PAaOOTHI TETIOBBIX ABUTATEICH.
[TapoBas TypOuHa. /[Burarens BHyTpEHHETO
CrOpaHHus

25

26

27

KII/I TerutoBoro nBurarens. TernoBbie
JIBUTATENIH U 3aIIATA OKPYKAKOIIEH CPEbI
3aKOH COXpaHEHUs ¥ IIPEBpaICHUs] SHEPTUHN
B TEIUIOBBIX IMPOIECCax

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"TermnoBble sBIcHUA. M3MeHeHne
arperaTHbIX COCTOSIHUI BelecTna"

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

KonTpoabHnas pabora o teme "TerioBsie
sBNIeHNs. VI3MeHeHne arperaTHbix
COCTOSIHUI BemiecTBa"

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

29

30

Onexrpuszauus Tei. J[Ba poga
AIIEKTPUYECKUX 3apSI0B
Ypok-uccienoBanue "OneKkTpusanus Tel
MHAYKIHUEHW U IPA CONPUKOCHOBEHHUH"

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87¢4

32

Onekrpuueckoe nojie. HampspkeHHOCTD
anexkTpudeckoro noss. [IpuHnmn
CYNEPIIO3UIUH AIEKTPUUECKUX TTOEN

bubmuorexa [JOK
https://m.edsoo.ru/ff0a8a0a




Hocurenn SJICKTPHUYCCKUX 3apsa10B.

33 .
DneMeHTapHblIi 3apsa. CTpoeHue aroma
14 [IpoBOIHUKY U AMDIIEKTPUKHU. 3aKOH bubmmoreka [JOK
COXpaHEHUs ANEKTPUYECKOT0 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha IpUMEHEHUE CBOKCTB bubnnoreka [HOK
DJIEKTPUYECKUX 3apAa0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUUYECKUI TOK, YCIOBUSA €0
36 cyliecTBOBaHus. MIcTOUYHUKHN bubmnorexa [IOK
4 ' https://m.edsoo.ru/ff0a95a4
AIEKTPUUYECKOTO TOKA
37 JlercTBHUS DIIEKTPHUYECKOTO TOKA bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
Vpok-uccnenoanue "JlelicrBue
38 3JIEKTPUYECKOIO MOJIA Ha MPOBOJIHUKU U 1
JUAJIEKTPUKH"
39 DNEKTPUYECKUH TOK B METAIUIAX, bubnnorexa [HOK
JKUIKOCTSAX M razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuueckas ernb U €€ COCTaBHbIE YacTH
A1 Cuna toka. JlabopatopHas pabota 0.5 bubnunorexa [JOK
"M3MepeHue U peryJIupoBaHue CUiIbI TOKa" ’ https://m.edsoo.ru/ff0a8bd6
DneKTpuuecKoe HarnpshkeHue. BonbTmeTp.
42 JlaboparopHas pabota "U3mepenue u 0.5 bubmmorexa [OK
paTop p P ) https://m.edsoo.ru/ff0a9e14
pEeryJIupoBaHue HAMPSHKEHUS
43 ConpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnmoreka [JOK
COIIPOTUBJIEHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas paboTa "3aBUCUMOCTb
44 ANEKTPUUECKOTO COMPOTUBICHUS | bubnmoreka [JOK

MPOBOHHKA OT €0 JUTHHBI, TUTOMIA H
MOTIEPEYHOro CeUeHus U MaTepuana”

https://m.edsoo.ru/ff0aa738




3aBUCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bu6mmoreka [IOK

45
3akon Oma aJig yyacTka 1enu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHast pabdota "HcciaenoBanue
46 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepe3 bubnmoreka [JOK
pE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HamnpspKeHUs Ha pe3uctope”
47 [TocnenoBarenbHOE U apaLICIBHOE
COEIMHEHUS IPOBOJHUKOB
JlabopaTtopHast padota "I[IpoBepka npasuia
43 CJIO’KEHUSI HAPSDKEHUM MPU bubnnoreka [JOK
[1OCJIEIOBATEIILHOM COCAUHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos"
JlabopaTtopHast padota "I[IpoBepka npasuia
bubnnoreka [HOK
49 JUISL CWIIBI TOKA IIPH apajuIeIbHOM 1
" https://m.edsoo.ru/ff0aadle
COCIMHCHUH PE3UCTOPOB
50 Pemienue 3a1au Ha npumeHeHue 3akoHa Oma bubnmnoreka [JOK
JUIA pa3IMYHOTO COEAUHEHUS IPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIIHOCTH ANEKTPUUECKOTO TOKA. bubnuoteka [JOK
3akoH Jlxxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaGopaTtopHast pabota "Onpeznenenue bubnmnorexa [JOK
paboTHl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUecKHe e 1 MoTpeOuTenn Eub 1OK
. nonroTeKa
53 AIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe
https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
54 [TocTossHHBIE MAarHUTHI, X B3aUMOJEHCTBUE
55 VYpoxk-uccnenosanue "M3yuenue monei bubnmoreka [JOK

HOCTOSHHBIX MAarHuToB"

https://m.edsoo.ru/ff0ac3d0




MaruuTtHoe nojie. MarHuTHOE I10JI€ 3eMIIU U

bu6mmoreka [IOK

56
€ro 3Ha4Y€HHeE IS )KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
57 "DnekTpruecKue 3apsaabl. 3apsHKEHHbIE Tena bubnmoreka [JOK
1 ux B3aumojencTeus. [locTosHHBII https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUN TOK"
KontponbHas pabora o Teme
"DnekTpruecKue 3apsaabl. 3apsHKEHHbIE Tena
. . bubnuorexa [JOK
58 U ux B3aumojeiicTBus. [locTosHHbBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpuyeckuit Tok" / Beepoccuiickas
poBepoyHas pabora
Pesepaublii ypok. Paborta ¢ Tekctamu mo
" . . " bu6mmoreka [IOK
59 teme "[locTosHHBIHM 2neKTpuuecKuid Tok" /
5 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas paboTa
OmneiT DpcTena. MaruuTtHoe nose
bu6mmoreka [IOK
60 AIEKTPUIECKOTO TOKa MarHuTHoe 1mosie
https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpuMeHeHne >eKTPOMArHuTOB B TEXHUKE.
" . bu6nmoreka [JOK
61 JlaboparopHas padota "M3yuenue aelictBus 0.5
" https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TIOJIS Ha MTPOBOJIHUK C TOKOM
DIIEKTPOABUTATENb IOCTOSTHHOTO TOKA.
Hcnonb3oBaHue 31€KTpoIBUTaTenei B
& TEXHUYECKHUX YCTPONCTBAX U Ha bubnuoreka [IOK
Tpancnopre. JlabopaTopHas pabora https://m.edsoo.ru/ff0ac86¢
"KoHcTpyupoBanue 1 u3yueHue padboThl
3NeKTpoaBUraresns"
63 OmnbiTel @apazest. 3aKOH JIEKTPOMarHUTHOM

nHaykuun. [Ipasumno Jlenna




OnekrporeHepatop. CriocoObl MOTyUeHUs

64 ANEKTPUUECKOI SHEPTrUU. IIEKTPOCTAHIIII 1
Ha BO300HOBJISIEMBIX HCTOUYHUKAX YHEPTHH

65 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe 1
"DNeKTpUYEeCKNEe U MarHUTHHIE SIBJICHUS"

66 KonTtponbHast pabora o Teme 1 bubmumoreka [IOK
"OnexkTpruuecKre U MarHUTHBIE sABJIeHUS" https://m.edsoo.ru/ff0acb14
Pesepaublii ypok. Paborta ¢ Tekctamu mo bubnnoreka [HOK

67 1
teme "TeruioBblie siBIeHUs" https://m.edsoo.ru/ff0accSe

68 Pesepruslit ypok. Paborta ¢ Tekctamu 1o 1
teMe "MaruuTHbIe SABJICHHS"

OBULIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 68 14.5




9 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Mexanundeckoe aBuKeHUE. MarepuainbpHas 1
TOYKA
) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [IOK
MEXaHUYECKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474
3 PasHoMepHOE NIPAMOIUHENHOE IBUKEHUE 1 Bubmiorexa OK
P P https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHoe npsSMOIMHENHOE IBUKEHHUE. 1
CpenHsisi ¥ MTHOBEHHAs CKOPOCTh
5 [IpsiMonrHetHOE paBHOYCKOPEHHOE | bubmmoreka [JOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JABIKEHUs. ['papuk 1
CKOPOCTH
JlabopaTopHnas pabora "OnpeneneHue
7 CKO peHH;II) TeJIall3 npu aBHopcxo €HHOM 1 1 bubmorexa LHOK
yerop pup . yerop " https://m.edsoo.ru/ff0adb18
JBHKCHHUH 110 HAKJIOHHOH INIOCKOCTH
8 CBobOoanoe magenue tea. OneITel [anumes 1
PaBHOMEpHOE ABMKEHUE TIO OKPYKHOCTH.
9 Ilepuon u yacrora oOpamieHus. JIunenas u 1 bubnuorexa [IOK
p P ' https://m.edsoo.ru/ff0ael76
YTJIOBasi CKOPOCTH
10 LeHTpocTpeMUTENBHOE YCKOPEHHE 1




bu6nmoreka [IOK

11 IIepBb1it 3ak0oH HproToHa. BekTop cuibl hitps:/m.cdsoo.ru/ff0ac6 12
12 Bropoii 3akoH HeroToHA. bubmunoreka [IOK
PaBHOpelicTBYIOIIAA cHita https://m.edsoo.ru/ff0ae72a
. bubnmnoreka HOK
13 Tperuii 3akoH Hetotona. Cyneprio3unus cui hitps://m.c dso:)l.ru IE0ac082
14 Pemienue 3aga4 Ha NPUMEHEHUE 3aKOHOB bubnmnoreka HOK
Hprorona https://m.edsoo.ru/ff0aebbec
bubnnorexa [JOK
5 Cua ynpyroctH. 3akon I'yka https://m.edsog)_.lru/fanecaZ
16 Pemenue 3ana4 no teme «Cuia ynpyroctu»
17 Jlaboparopuas pabota «OnpeneneHue bubnnorexa [JOK
JKECTKOCTH HPYKUHBI» https://m.edsoo.ru/ff0ace28
bubnnorexa [JOK
18 Cuua Tperns https://m.edsogru/fanﬂ 38
19 Pemenue 3amau mo reme «Cuiia TpeHUs» ngg;;f;;gﬁifoafa%
20 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
K03 (dULIEeHTa TPEHUS CKOJIBXKEHUS" https://m.edsoo.ru/ff0af8be
)1 Pemenue 3amau no teme "3akonsl HeroToHA. bubnuoreka [{OK
Cuna ynpyroctu. Cuna tpenust" https://m.edsoo.ru/ff0afb8e
” Cuia TsSHKeCTH U 3aKOH BCEMHUPHOTO bubmuoreka [IOK
TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO MaIeHUs https://m.edsoo.ru/ff0af044
VYpok-koupepenius "JIBuxKeHUE TSI BOKPYT
23 rpaBuTalinoHHoro neHTpa (ConHevHas
cuctema). ['amaktuxu"
24 Pemenue 3agau nmo reme "Cuia TSHKECTH U bubnuoreka [{OK
3aKOH BCEMUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8




HepBa;I KOCMHUYECKasd CKOPOCTD.

bu6nmoreka [IOK

25
HesecomMocTb u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuabHOM TOUKH.
26 AGcomoTHO TBEpIOE Tenio. PaBHOBecue bubnunoreka LIOK
TBEPAOTO TeJa C 3aKPEIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp TsokecTn
PaBHOBecue maTepraIbHOW TOYKHU.
7 AbcomtotHo TBEpAOE Teno. PaBHoBecue
TBEPJIOTO TeNA € 3aKPEIIEHHON OChIO
BpauieHusi. MomeHT cuiibl. LleHTp Tsxectn
)3 Pemenue 3agaq mo reme "MOMEHT CHJIBIL. bubnnorexa [IOK
Hentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
29 "MexaHn4YeCcKOoe IBKEHNE bubnnorexa [IOK
. | ' https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbHas pabota mo Teme
30 "MexaHn4ecKoe IBHKEHHE bubnuorexa [IOK
. | ' https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmmynbse Tena. Umnynsc cuiibl. 3aKoH
31 COXpaHEHUS UMITYJIbCA. YIIPYTOe U brbmmorexa [TOK
p y o by https://m.edsoo.ru/ffOb07fa
HEyIpYyroe B3auMOJIEHCTBUE
1 Pemrenue 3amau mo reme "3akoH coxpaHeHUS bubmuoreka [IOK
uMmyibca' https://m.edsoo.ru/ff0b096¢c
1 VYpok-koHpepeHnus "PeakTuBHOE IBHKEHUE
B IIPUPOJIE U TEXHUKE"
bubmmoreka [JOK
34 Mexanuyeckasi paboTa U MOIITHOCTb 1

https://m.edsoo.ru/ff0b0a84




PaGota cuibl TSKECTH, CUITBI YIPYTOCTH U

bu6nmoreka [IOK

39 CUJIbI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabora «OnpeneneHue
16 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBUKEHHUH TeJa M0 TOPU30HTAIBHON
MTOBEPXHOCTH»
37 CBs3b sHepruu u paboTsl. [loTeHnunanpHas
SHEprus
18 Kunernueckas sneprus. Teopema o bubnnoreka [JOK
KMHETUYECKOW SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXAHUKE
40 Jlaboparopnas padota «/3y4yeHne 3akoHa bubmmoreka [JOK
COXpaHEHUs SHEPT U https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe ABUIKEHHE U €TO bubmuoreka [IOK
XapaKTepPUCTUKHU https://m.edsoo.ru/ff0b1858
47 3aryxaromue Konedanus. BeiHyXk/1eHHbIE bubmuoreka [IOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MatemaTuueckuil U Ipy>KMHHbBIN MasiTHUKU
VYpok-uccnenoBanue «3aBUCUMOCTb IIEPUOJIA
44 KoJe0aHui OT )KECTKOCTHU MPYKHHBI K MAaCCHI bubmmorexa [TOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBparnienue sHeprum Npu MEXaHUUECKHUX
KoJeOaHusIX
JlabopaTopHas paborta «OnpeaeneHne
46 '—IaCTOI?FI)I Hpneppfozla Kone6aim71 NIPY>KUHHOT'O Bubmmorexa [IOK

MasiTHHKa»

https://m.edsoo.ru/ff0blaec




JlabGopaTopHas padorta «IIpoBepka

bu6nmmoreka [IOK

47 HE3aBUCHUMOCTH TIepro/ia Kojebanuii rpysa
p py3a, https://m.edsoo.ru/ff0b197a
MOABEIICHHOTO K HUTH, OT MaCChl Ipy3a»
Mexanunyeckue BoaHbl. CBOMCTBA
bu6nuoreka [IOK
48 MeXaHU4eCKUX BOJIH. [IpogosbHbIE 1
https://m.edsoo.ru/ff0b21fe
MIONIEPEYHBIE BOJIHBI
49 Ypok-koHpepeHus "MexaHn4ecKue BOTHBI
B TBEpAOM Teie. CelicMuYecKue BOJIHBI"
50 3ByK. PacripocTpanenue u oTpaxkeHHe 3ByKa
51 Ypok-uccnenosanue "HabmroaeHue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4YacTOTHI"
57 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC
53 Ypok-koHpepenus "YnpTpa3Byk u bubnnorexa [JOK
nHOPa3BYK B IPUPOJIEC U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe
" bubmuoreka [IOK
54 3aKOoHBI COXpaHEeHHs. MeXaHuYecKue
" https://m.edsoo.ru/ff0b25f0
KoJieOaHus U BOJHBI
Kontponbnas padota mo Teme "3akoHbI
55 coxpaHeHus. MexaHndeckue Konebanus u
BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnmnorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-kouhepennus "[lkana
53 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBanne bu6muoreka [JOK

3J€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM
cBs3u"

https://m.edsoo.ru/ff0b2fe6




VYpoxk-uccienopanue "M3ydyeHue CBOMCTB

bu6nmmoreka [IOK

59 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO
P " https://m.edsoo.ru/ff0b2c6e
MOOUITBEHOTO TeledoHa
60 Pemenue 3aia4 Ha onpe/esieHne 4acTOThl U
JUIMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHasi Ipupoia CBeTa. bubmmoreka [JOK
CxopocTts cBeTa. BomHoBBIE CBOMCTBa CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [IpsamonuneitHoe
bubmuoreka [IOK
62 pacnpoctpaHeHue csera. 3arMeHus ConHia
https://m.edsoo.ru/ff0b3658
n JIynsl
3aKoH oTpa)keHus cBeTa. 3epkana. Pemenue
bubmuoreka [IOK
63 3a/la4y Ha MPUMEHEHHE 3aKOHA OTPAKEHUS
https://m.edsoo.ru/ff0b38c4
cBeTa
64 [Ipenominenue cBera. 3aKOH IPEIOMIICHUS bubmmoreka [JOK
CBETAa https://m.edsoo.ru/ff0b3aca
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
bubmmoreka IIOK
65 Hcnons3oBanue MOIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3c5c
OTpPa)XE€HUS B ONTUYECKUX CBETOBOJIAX
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHMOCTH yTJjia MPETIOMJICHHS] CBETOBOTO
Jyda OT yIJia MMaJIeHusl Ha TpaHuIle "Bo3ayX-
cTexno""
Ypok-koHpepennus "Mcnoas3oBaHue
67 ITOJTHOTO BHYTPEHHETO OTPaKEHMUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"
bubmmoreka [JOK
68 JInn3el. OnTryeckas cuiia JMH3bI 1

https://m.edsoo.ru/ff0b3{2¢




bu6nmoreka [IOK

69 [TocTpoenne n300paskeHuid B TMH3aX
https://m.edsoo.ru/ff0b444a
JlaGopatopHnas padota "Onpexnenenue
70 ¢box EHOFE aCETOSIHI/ISI " 0I1)1T1/1qec1<0171 CHUIBI bubamorexa LOK
Y Ii " https://m.edsoo.ru/ff0b4206
cOOUparoIIel JTHH3BI
71 Ypok-koudepennus "ONTUYECKUe JTNH30BBIC bubnmnoreka HOK
npuoopsr" https://m.edsoo.ru/ff0c0a7e
b K
72 I'na3 kak ontuyeckas cucreMa. 3peHue nomotexa O
https://m.edsoo.ru/ff0b4684
7 Ypok-konpepennus "ledextsl 3penus. Kak
COXpPaHUTH 3peHue"
Paznoxenne 6enoro ceera B crieKTp. OMBITHI
bubnunoreka LIOK
74 Herotona. CrnoxeHnue cueKTpajibHbIX [[BETOB.
https://m.edsoo.ru/ff0c0f4c
Jlucnepcus cBeTa
Jlaboparopras padota "OnbITHI 11O
75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP U bubnmnorexa [JOK
BOCIIPUATHIO I[BETA IIPEAMETOB IIPU UX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHNH Yepe3 1[BETOBbIE PUIBTPHI"
VYpok-npakTukyM "BoaHOBBIE CBOMCTBA
76 CBeTa: IucIepcusi, uHTeppepeHus 1
mudpaxus’”
77 OmnsiTel Pe3epdopaa u nanerapHas Moesb bubnmnorexa [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens atoma bopa
79 Hcnyckanue U MOTJIOLEHNE CBETa aTOMOM. bubmuorexa [JOK
KBantsl. JInHe4aThie CIEKTPHI https://m.edsoo.ru/ff0c144c
20 Ypok-nipaktukym "HaOnroneHre CriekTpoB bubnuoteka [JOK

UCITyCKaHUs"

https://m.edsoo.ru/ff0c1550




bu6nmoreka [IOK

81 PawoaxTHBHOCTE 1 €€ BHAEL https://m.edsoo.ru/ff0c1672

%) Crpoenue atomHoro siapa. Hyknonnas bubnmnoreka HOK
MOJIENb https://m.edsoo.ru/ff0c18ac

83 PanuoaxTtuBHbIe peBpaiienus. M3oTormnbl bubnxorexa LIOK

https://m.edsoo.ru/ff0clal4

24 Pemenne 3agau o teme: "PagnoakTuBHEIS bubnuorexa [IOK
npeBpaiieHus" https://m.edsoo.ru/ff0c1b4a

85 [Iepuon nmonypacnana

26 Ypok-koH(pepenmus "PagnoakTuBHBIC bubnnorexa [JOK
W3JIy4EHUs B IPUPOJIE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

27 SAnepHble peakunu. 3aKOHbl COXPaHEHUS bubmmoreka [JOK
3apsJI0BOTO U MacCOBOTO YHMCET https://m.edsoo.ru/ff0c1c58

28 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b MacChl bubmmoreka [JOK
U DHEpPruu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amau mo teme "SnepHbie
peaxuun"

90 Peakuuu cuHTes3a u nenenus saep. bubmuoreka [IOK
Ucrounuku sHeprun CosHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
VYpok-koHpepenmus "AnepHas sHepreTuka.

91 JlercTBUS paguOAKTUBHBIX U3Iy4YEHUI Ha
JKUBBIE OPraHU3MBbI"

[ToaroroBka K KOHTPOILHOM paboTe MO TEME

9 "DIeKTPOMAarHUTHOE TIOJIE. bubnmnoreka [JOK
DJIEKTpOMarHuTHbBIEC BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "

93 Kontponbras paboTa mo teme

"DIEeKTPOMAarHUTHOE TIOJIE.




BHGKTPOMaFHI/ITHBIe BoJIHEL. KBaHTOBEIE

siBJIeHUS "

94 [ToBTOpenue, o6ob6menue. Jlaboparopuoie | 1 bubmmoreka [JOK
paboTsl 0 Kypcey "BzaumoneiictBue Ten" https://m.edsoo.ru/ff0c245a
[ToBTropenue, o6o0menue. Pemenue

95 ACYETHBIX M KAUYE€CTBEHHBIX 3a/1a4 10 TEME 1 bubmmorexa [IOK
'I‘) " A https://m.edsoo.ru/ff0c2572

TenoBsle poLueccsl
[ToBTrOopenue, o6o0menue. Pemenne
bubmuoreka [IOK
96 pacyYeTHBIX U KaUYECTBEHHBIX 3aJ1a4 110 TEME 1
. https://m.edsoo.ru/ff0c2a22
"KIIJI TerutoBBIX ABUTATENICH"
[ToBTOpenue, o6o0meHue. Pemenue
bubmuoreka [IOK
97 pacueTHBIX ¥ Ka4eCTBEHHBIX 33]1a4 10 TeMe 1
| https://m.edsoo.ru/ff0c2b30
"KIIJI asiekTpoycTaHOBOK

08 [ToBTOpenue, o6o6menue. Jlaboparopusie 1 1 bubmmoreka [JOK
paboTsl o Kypcy "CBeToBbie siBIEHUS" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, 06o6menue. Padora ¢

99 TEKCTaMU 110 TeMe "3aKOHBI COXPAHECHHUS B 1 bubmorexa HHOK

" p https://m.edsoo.ru/ff0c2d6a
MEXaHHUKE

100 IToBTropenue, o6o0menue. Pabora ¢ | bubmuoteka [IOK
TekcTamu 1o Teme "Konebanus u BoHbI" https://m.edsoo.ru/ff0c2e82

101 IToBTrOopenue, o6o0menue. Pabora ¢ | bu6mmoteka [IOK
TekcTamu 1o TeMme "CBEeTOBBIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, o600meHne. Pabora ¢

102 TeKcTaMu 1o TeMe "KBaHToBas U siaepHas 1
¢uzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




MPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA30BAHUS

7 KIIACC

Kon

NpoBePsAIEMOro
pe3yjabTarta

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI OCBOCHUA

OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 001Iero
o0pa3zoBaHus

1.1

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

1.2

1.3

1.4

1.5

pa3indaTs ABJICHUA 110 OIIMCAHHUIO UX XapaKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, JACMOHCTPUPYIOIINX OAHHOC (1)I/I3I/I‘IeCKOC

SABJICHUC

pacrio3HaBaTh IPOSIBIEHUE U3YyYEHHbIX (U3UUECKUX SIBJICHUH B
OKpY’)KalolleM MHpE, B TOM 4Hcie (U3NYECKHE SIBICHUS B
OpUpojie, NPU STOM MEPEBOAUTH IPAKTHUECKYIO 3aJady B
y4eOHYy10, BBIIEHATh CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKHN)

bu3nYeCKUX SIBICHUN

OINUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel U (hU3MUYECKHE SIBICHMUS,
UCTIONB3Ysl (DPU3UYECKHE BEIMYMHBI, TIPU ONMCAHWH TPABHIBLHO
TPaKTOBaTh (U3MYECKUH CMBICT HUCIOJb3YEMbIX BEJIWYHMH, HUX
0003HAaYeHHUs] W E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOAMTH
(dopMyIIbl, CBA3BIBAIOIIME JaHHYI (QHU3UYECKYIO BEIUYHMHY C
IPYTMMH  BEJIMYMHAMH, CTPOUTH  TIpaQUKd  H3yYEHHBIX

3aBHCUMOCTEM (1)I/I3I/I‘-ICCKI/IX BCINYHNH

XapaKTEepU3oBaTb CBOMCTBa TCII, (I)I/I3I/IIICCKI/Ie SABJICHHUA U
MponecChl, MCIOJIb3YyA HU3YUYCHHBIC 3aKOHBI, IIPpHU 3TOM [aBaTb
CJIOBECCHYIO q)OpMy.]'II/IpOBKy 3aKOHa MW  3allMChIBATb  €T0

MAaTEMAaTUUYCCKOC BBIPAKCHUC

1.6

OO0BSACHATh (PU3MYECKHE SBICHHS, MPOIECCHl U CBOWMCTBA Tell, B
TOM 4YUCI€ W B  KOHTEKCT€  CHUTyallud  MPaKTHUKO-
OPUEHTHUPOBAHHOI'O Xapakrepa: BBISIBIISITE MIPUYMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHUE U3 | — 2 TOTMYECKUX
1aroB ¢ omopoil Ha 1 — 2 W3yYeHHBIX CBOMCTBA (DHU3HUECKHUX

SBJIEHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH




1.7

pemarb pacu€THble 3a1auu B 1 — 2 1eiicTBUS, UCTIONB3YS 3aKOHBI
u (popmyIbl, cBA3bIBaONIME (PU3MUYECKHE BEJIUYMHBI: Ha OCHOBE
aHajau3a YyCJIOBMS 3aJayd 3allMChIBATh KPAaTKOE YCIIOBHUE,
MOJICTaBJIATh (pU3MUecKue BEJIUYUHBI B (POPMYJIBI M MPOBOIUTH
pacuéThl, HAXOIUTH CIPABOYHBIC JAHHBIC, HEOOXOIUMBIC s
pemieHuss 3ajgad, OLEHUBATH PEATMCTUYHOCTh IOJYYEHHOU

(bU3HYECKOI BETUIMHBI

1.8

pacmo3HaBaTh MPOOIEMbI, KOTOPBIE MOKHO PEIIUTH IPU IIOMOIIN
(bu3MYECKUX METOAOB, B OMHCAHMU HCCIIEIOBAaHUS BBIJICISThH
MPOBEpPSIEMOE  MPEAIONIOkKEeHUe (TUIOTe3y), paszidyaTh U
MHTEPIPETUPOBATH MOJIYUYEHHBIN Pe3yIbTaT, HAXOAUTH OIIUOKH B

XO0J¢€ oIibITa, ACJAaTh BBIBOJBLI I10 €I'0 pE3yJjibTaTaM

1.9

1.10

1.11

IPOBOAUTH OMBITH MO HAOMIOACHUIO (PU3UYECKUX SBICHUH MM
¢u3nveckux CBOMCTB Tei: (HOPMYyITUpPOBATH MPOBEPSIEMBIC
IPEANONIOKEHUS, COOMPaTh YCTAaHOBKY U3 IPEUIOKEHHOTO
00OpyIOBaHUs, 3alUCBIBaTh XOJ OMbITa W (OPMYIHPOBATH

BBIBObI

BBINOJIHATH MPSIMbIE U3MEPEHUs C UCIOIb30BAHUEM aHAJIOTOBBIX
U 1u(poBbIX NPUOOPOB, 3aMUCHIBATh IOKa3aHUSA INPUOOPOB C

y4€TOM 33JaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUIA

IPOBOJUTH MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (u3nueckoi
BEJIMYMHBI OT JPYrol ¢ MCHOJB30BaHUEM MPSMBIX H3MEpPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO HCCII€JOBaHUS,
coOuparb YCTaHOBKY U BBINOJHATH M3MEPEHUs, CIELys
NPEeUI0KEHHOMY TUIaHy, (PUKCUPOBATh Pe3yJIbTaThl MOTYYEHHOM
3aBUCUMOCTH (PU3UYECKHX BEIMYMH B BHUJAE MPEIJIOKEHHBIX
Tabmui, W rpadukoB, JdenaTh BBIBOABI 10  pe3yjibTaTam

HCCIIEIOBAHUS

1.12

1.13

IIPOBOAMTH KOCBEHHBIE U3MEPEHUS PU3NUECKUX BEIIUYUH, CIETYSI
MPEMIOKEHHON HMHCTPYKLUHU: IIPH BBIIIOJHEHUM W3MEpPEHUN
coOuparh JKCHEPUMEHTAIbHYIO YCTAaHOBKY M  BBIYUCISTH

3Ha4YEHHE HCKOMOM BEITUYHUHEI

coOnrofaTh MpaBWila TEXHUKH O€30MacHOCTH MpH padbore c

71a00paTOpHBIM 000py10BaHUEM




1.14

yKa3blBaTh MPHHLUIBI JCHCTBUS NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, XapaKTepU30BaTh NMPUHLMIBI ACUCTBUS M3YyYEHHBIX
IprUOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOILBIO UX OIUCAHUS,
UCMONb3ys 3HAHHUA O CBOMCTBaXx (U3NYECKUX SBICHUH U

H€06XOI[I/IMBIC (1)I/I3I/I‘-ICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

1.16

INPUBOAUTH TPUMEPHI (HAXOAUTh HH(POPMALHUIO O MPUMEPAX)
IPAaKTUYECKOI0  HUCMOJb30BaHUS  (U3UYECKUX 3HAHUH B
MOBCEHEBHOM KHU3HHM sl obOecreueHus: Oe30MacHOCTH MpU
oOpamieHun ¢ npuOopaMM U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 37I0POBbS M COOJIIOJCHHS HOPM 3KOJOTHMYECKOTO

MOBE/ICHUS B OKpYXKAIoLIeH cpene

OCYIIECTBIISITh  OTOOp HWCTOYHMKOB HH(GOpMAIMM B CETH
WHTEpHET B COOTBETCTBUH C 33JaHHBIM IIOMCKOBBIM 3aIIpOCOM, Ha
OCHOBE HMMEIOIINXCSA 3HAHUM U IyTEM CPABHEHUS Pa3JIMYHBIX
UCTOYHUKOB BBIIEJATH HHGPOPMALMIO, KOTOpas sBISAETCA

IIPOTUBOPEYUBOM NI MOXKET OBITh HEJOCTOBEPHOI

1.17

UCTONB30BaTh  TPU  BBIIOJHEHWHM  YYEOHBIX  3aJaHHl
HAYYHOIOIYJIIPHYIO JIUTEpaTypy (DU3UYECKOrO CO/AEpIKaHUs,
CIIPaBOYHBIE MaTEpHAIbl, pecypcbl ceth VHTepHeT, BiageTh
npuéMaMM  KOHCIIEKTHPOBAaHUS  TEKCTa, IpeoOpa3oBaHus

nH(pOpMaIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

cO31aBaThb cOOCTBEHHbBIE KpaTKU€ MNHUCBMCHHBIC W YCTHBIC
cooOuieHnss Ha OcHOBe 2 — 3 HCTOYHHMKOB HH(pOpMaIUu
(1)I/I3I/I'-I€CKOFO COJACpKaHusA, B TOM YHUCIC Hy6J'II/I‘~IHO JAc€JIaTh
KpaTkue COOOIIeHUs O pe3yibTaTaxX IMPOEKTOB WINM Y4EeOHBIX
MCCJIEIOBAaHUM, MIPU 3TOM I'PaMOTHO HCIOJIb30BaTh M3YyUEHHBIN
NOHATUIMHBIN  ammapaT  Kypca  (U3MKHM,  COIPOBOXKAATh

BBICTYIUICHHE IIPE3CHTALUEN

1.19

IpPU  BBIIOJIHEHUU YYEOHBIX MPOEKTOB U  HUCCIIEJOBaHUM
pacripeniesiaiTh OO0SI3aHHOCTH B TpPYyNNE€ B COOTBETCTBUU C
MOCTaBJIEHHBIMU 3ajlauaMH, CJEIWTh 32 BBIIOJIHEHUEM IIJIaHa
NecTBUHM, aneKBAaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIAJ B
NEeSATeNIbHOCTh ~ IPYNNbl, BBICTpPAWBaTh  KOMMYHUKATHBHOE

BSaHMOHCﬁCTBHC, YUUTBIBasA MHCHHUC OKPYIKAIOIIUX




8 KUIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOIO 00111ero
o0pa3zoBaHus

HCII0JIB30BAaTh IIOHATHA
pa3jindaTh SABJICHUA 110 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JEMOHCTPUPYIOHIUX OaHHOC (1)I/I3I/ILICCKOC

SAIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE U3YyUYEHHBIX (PU3UUECKUX SBJICHUN B
OKpYy’KalolleM MHpe, B TOM 4Hcie (U3NYECKUE SIBICHUS B
IpUpOJE, NpPU D3TOM MEPEBOJUTH INPAKTUYECKYIO 3a7ady B
y4eOHYy10, BBIICNATh CYLIECTBEHHbIE CBOWCTBA (TMPU3HAKK)

(bu3HYeCcKuX SIBJICHUN

1.4

ONKCHIBATh W3YUYCHHbIE CBOICTBA Te€Jl U (PU3NYECKUE SIBJICHUS,
UCNONb3ys (PU3MYECKHE BEIMYMHBI, IPU ONUCAHUM IPABHIBHO
TPakTOBaTb (PU3UYECKHM CMBICII HCIHOJB3YEMBIX BEJIMYUH,
0003HaueHUsI M €IUHULBI (U3NYECKUX BEIMYMH, HaXOAMUTh
(dbopMyIIbl, CBS3BIBAIONINE JAaHHYIO (H3UYECKYIO BEIUYHHY C
JpPYTUMH  BEJIMYMHAMH, CTPOUTh  IpadUKUd  H3YYEHHBIX

3aBUCUMOCTEH (PU3MYECKHUX BEITUINH

1.5

1.6

1.7

XapakTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBICHUS U
MPOLIECChl, UCIOIb3Yys HM3YyYECHHbIE 3aKOHBI, IIPU 3TOM JaBaTh
CIIOBECHYI0  (OpMYJIMPOBKY 3aKOHa U  3alUChIBaThb €ro

MaTEMaTUYCCKOC BBIPAKCHUC

O00BACHATH (PU3NUYECKHE IPOLECCHl U CBOWCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCT€ CUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBISABIATh MPUUYUHHO-CIICJICTBEHHBIE CBS3HU, CTPOUTH
o0bsicHeHHE M3 1 — 2 JOrMYEeCKHUX MIAroB ¢ IIOMOINBI0 1 — 2
M3YUYEHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, (PU3UIECKUX 3aKOHA

HJIU 3aKOHOMCPHOCTU

pemaTte pacuéTHbIE 3a/1a4i B 2 — 3 NEWCTBHUS, UCIIOJIb3Ysl 3aKOHBI
u opmyIbl, cBA3bIBaONIME (PU3NUECKHE BEJIWYMHBI: Ha OCHOBE
aHajau3a yCJIOBMS 3aJayd 3allChIBATh KPAaTKOE YCIIOBHUE,
BBISIBJISITH HEJTOCTATOK JAHHBIX JUIS PEIleHUs 3aJadd, BRIOUpaTh

3aKOHbI U (bOpMyJ'ILI, HCOGXOI{I/IMBIC I e€ peuICHud, IPOBOJUTH




1.8

1.9

pacyéTbl M CpaBHMUBATh IOJIYYCHHOE 3HAYCHHE (PUIUUECKOM

BCJIIMYHUHBI C U3BCCTHBIMH JaHHBIMU

paciio3HaBaThb HpO6J’IeMH, KOTOPBIC MOKHO PCIINUTD IIPpHU ITOMOIIN
(1)I/I3I/ILI€CKI/IX MCTOHOB, HCIIOJb3Yd OIMMCAHUC HUCCICAOBAHNA,
BBIACIIATDH IIPOBEPAEMOC MMpCAITOJI0KCHUC, OLICHUBATh
MMPaBUJIbHOCTL TIOpAAKa IPOBCACHUA UCCICIAOBAHUSA, [CJIaTh

BBIBOJbI

IPOBOJUTH OMBITHI 110 HAOMIOAECHUIO (PM3NYECKUX SBICHUN WIH
¢busznueckux CcBOWCTB Ted: (OPMYJIHUPOBATH IPOBEPSEMbIC
NPEINONI0KEHUs, CcOOUpaTh YCTAaHOBKY M3 MPEIOKEHHOTO
000pyZOBaHUs, OMUCHIBATH XOJA OIbITa U (HOPMYJIUPOBATH

BbIBObI

1.10

BBITIOJIHATDL NPAMBIC USMEPCHHA C UCITIOJB30BAHUEM aHAJIOI'OBBIX
npuOOpoB U JaTYMKOB (U3UYECKUX BEIMYUH, CPaBHHUBATH
pe3yibTaThl U3MEPEHUl ¢ Yy4E€TOM 3aJlaHHOW a0COJIFOTHOM

MMOTpCIIHOCTHU

IPOBOJIUTH MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM (u3nueckoi
BEJIMYUHBI OT APYIOHW C HCIIOJIIB30BAHUEM IIPSMBIX M3MEPEHUM:
IUTAHUPOBATh MCCIEeI0BaHNUE, COOMPATh YCTAHOBKY U BBIIOJHATH
U3MEpEHUs, Ccleays NpeUIoKEHHOMY IUIaHy, (UKCUpPOBATh
pe3yabTaThl IOJYYEHHOH 3aBUCUMOCTH B BHUAE TaOIul U

T‘pa(l)I/IKOB, ACJIaTh BBIBOALI 110 PE3YyJIbTaTaM MCCICAOBAHUA

1.12

1.13

1.14

MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3NUYECKHX BEIUYHUH:
IUIAHUPOBATh ~ W3MEpPEHHs, CcoOupaTh HKCIEPUMEHTAIbHYIO
YCTAHOBKY, CIEAys MPEIJI0KEHHOW HHCTPYKUWU, U BBIYHCISTH

3HAYCHHUEC BCIIMYNHBI

coOnrofaTh MpaBWila TEXHUKH O€30MacHOCTH MpH padore c

1abopaTOpHBIM 000pyI0BaHUEM

XapaKTepu30BaTh MPUHIMIbBI IEHCTBHUS N3YUYEHHBIX NPHUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA MX ONHCAHMS, UCIOJIb3YS
3HAaHUS O CBOMCTBAaX (HU3MUECKUX SIBJICHUH M HEOOXOAUMBIE

¢buznyecKkne 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaThb  MPOCTbIe  TEXHUYECKHE  YCTpPOHCTBA U

HU3MCPUTCIIbHBIC HpI/I60pBI IIo CX€MaM M CXCMATUYHBIM




1.16

PUCYHKaM, COCTaBIIATb CXEMbl JJICKTPUYECKUX Memed ¢
MIOCJICIOBATEIBHBIM M MApaJUICIbHBIM COSIMHEHHEM 3JICMEHTOB,
pa3iuyasi YCIOBHBIE OO0O3HAUEHUS JJEMEHTOB SJIEKTPHUYCCKHX
nemneun

NPUBOJIUTh TPUMEPHI (HAXOJUTh WH(POPMALHUIO O MPUMEPaAX)
MPAKTUYECKOTO  HCIONB30BaHWs ~ (U3MYECKUX 3HAHUH B
MOBCEHEBHOM KHM3HH ISl oOecreueHus] Oe30MacHOCTH MpU
oOpaieHud ¢ TpuOOpaMu M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHCHHS 37I0POBbS M COOJIIOJICHHS HOPM 3KOJOTHYECKOTO

MOBEJICHUS B OKPYKAIOLIEN cpeae

1.17

1.18

1.19

1.20

OCYILECTBIIATh MOUCK MH(OpMAIK (GU3UUIECKOTO COACPIKaHUS B
cetu VHTepHeT, Ha OCHOBE HUMEIOIIMUXCA 3HAHUU U IIyTEM
CPaBHEHHUS JOTIOJTHATEIbHBIX HICTOYHUKOB BBIJICTIATH
uH(pOpMaLMIO, KOTOpas BJSETCS MPOTUBOPEUYUBOM WM MOXKET

OBITh HEJIOCTOBEPHOM

UCIONIb30BaTh IPH BBHIMOJTHEHUH YYEeOHBIX 3a/JlaHuil Hay4dHO-
NOMYJISIPHYIO  JIUTEparypy ¢bu3nveckoro CoJIepKaHus,
CIIpaBOYHbIE MaTepUalibl, pecypcbl cetu HHTepHeT; BlageTh
npuéMaMd  KOHCIIEKTHPOBAHMSI  TEKCTa,  INPEoOpa3oBaHUs

nH(pOpPMaLIMU U3 OJIHOM 3HAKOBOM CUCTEMBI B APYTYIO

co3laBaTh COOCTBEHHbIE THCHbMEHHBIE U KpAaTKUE YCTHBIC
coo011eHus1, 00001as nHGOPMAITHIO U3 HECKOJIIBKUX UCTOYHUKOB
(bu3MYECKOTO CO/IepKaHUs, B TOM YHCTIE MyOIMYHO MPEICTaBIAITh
pe3yJIbTaThl MPOEKTHON WJIM MCCIIEA0BATEIBCKON NESITEIbHOCTH,
IpU STOM TPaMOTHO HCHOJIb30BaTh HM3YyUEHHBIH MOHITHHHBIN
anmapatr  Kypca  (U3MKH, CONPOBOXIATh  BBICTYILICHUE

Ipe3eHTaunen

IpU  BBIIOJIHEHUU Y4YEOHBIX TMPOEKTOB U  HUCCIIECTOBAHUMA
(U3UYECKUX MPOIECCOB PaCHpeieiAiTh 00sI3aHHOCTH B TPYIINE B
COOTBETCTBMU C TIOCTaBJIICHHBIMM 3aJayaMH, CIEOUTh 3a
BBIIIOJJHEHUEM IIJJaHAa JEHCTBUM W KOPPEKTUPOBATh  €ro0,
aJIeKBaTHO OIICHWBATh COOCTBEHHBIN BKJaJ B JACSITEIHLHOCTDH
Tpynmbl, BBICTPAUBaTh KOMMYHUKATMBHOE B3aMMO/ICHCTBUE,

MMPOSABJIAA TOTOBHOCTH paspeillaThb KOH(bJII/IKTBI




9 KUIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
OCHOBHO# 00pa30BaTeJIbHOI MPOrpaMMbl OCHOBHOIO 00111ero
o0pa3zoBaHus

HCIIOJIB30BAaTh U3YUCHHBIC ITIOHATUSA

pa3jindaTh SABJICHUA 110 OIIMCAHHIO UX XaPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, JEMOHCTPUPYIOHIUX OaHHOC (1)I/I3I/ILICCKOC

SAIBJICHUC

1.3

pacrio3HaBaTh NPOSIBICHUE U3YyUYEHHBIX (PU3UUECKUX SBJICHUN B
OKpYy’KalolleM MHpe, B TOM 4Hcie (U3NYECKUE SIBICHUS B
IpUpOJE, NpPU D3TOM MEPEBOJUTH INPAKTUYECKYIO 3a7ady B
y4eOHYy10, BBIICNATh CYLIECTBEHHbIE CBOWCTBA (TMPU3HAKK)

(bu3HYeCcKuX SIBJICHUN

1.4

ONKCHIBATh W3YUYCHHbIE CBOICTBA Te€Jl U (PU3NYECKUE SIBJICHUS,
UCNONb3ys (PU3MYECKHE BEIMYMHBI, IPU ONUCAHUM IPABHIBHO
TPakTOBaTb (PU3UYECKHM CMBICII HCIHOJB3YEMBIX BEJIMYUH,
0003HaueHUsI M €IUHULBI (U3NYECKUX BEIMYMH, HaXOAMUTh
(dbopMyIIbl, CBS3BIBAIONINE JAaHHYIO (H3UYECKYIO BEIUYHHY C
JpPYTUMH  BEJIMYMHAMH, CTPOUTh  IpadUKUd  H3YYEHHBIX

3aBUCUMOCTEH (PU3MYECKHUX BEITUINH

1.5

1.6

1.7

XapakTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKHE SBICHUS U
MPOLIECChl, UCIOIb3Yys HM3YyYECHHbIE 3aKOHBI, IIPU 3TOM JaBaTh
CIIOBECHYI0  (OpMYJIMPOBKY 3aKOHa U  3alUChIBaThb €ro

MaTEMaTUYCCKOC BBIPAKCHUC

O00BACHATH (PU3NUYECKHE IPOLECCHl U CBOWCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCT€ CUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBISABIATh MPUUYUHHO-CIICJICTBEHHBIE CBS3HU, CTPOUTH
00bBsicHEHHE U3 2 — 3 JIOTMYECKHMX MIAroB C MOMOIIBI 2 — 3
M3YUYEHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, (PU3UIECKUX 3aKOHA

HJIU 3aKOHOMCPHOCTU

pemaTre pacu€THbIE 3aJa4M (ONUparoIIuecs Ha CUCTEMY U3 2 — 3
YpaBHEHUI), HCHONb3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOLIUE
¢u3nueckre BeIWYMHBI: Ha OCHOBE aHalM3a YCJIOBHA 3aJlaud
3alUChIBaTh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOIIME WIIH

U30BITOYHBIE JIaHHbIE, BBIOUPATh 3aKOHBI U (QOPMYIIHI,




1.8

1.9

1.10

HGO6XO[[I/IMBIC AJI pelICHUd, IMTPOBOANTDH paC‘-IéTbI U OLICHUBATH

PEAIMCTUYHOCTD IIOJIYYCHHOI'O 3HAUCHUA (1)I/I3PI‘ICCKOﬁ BCIIMYHUHBI

paciio3HaBaTb HpO6HeMBI, KOTOPBIC MOXKHO PCIIMTH IIPHU IIOMOIIU
(1)I/I3I/I‘-IGCKI/IX MCTOAOB, MUCIIOJIB3Yyd OIMMCAHUC HCCICAOBAHUs,
BBIACIIATH IIPOBEPAEMOC IMPEAIIOJI0KECHUC, OLICHUBATDH
MMPaBUJIbHOCTL TIOpAAKa TMPOBCACHHUA HCCICAOBAHUA, OCJIATH

BBIBO/Ibl, MHTCPIIPETUPOBATD PE3YJILTATEL Ha6J'IIOI[CHI/II7[ U OIIBITOB

MPOBOAMTH OMBITHI MO HAOTIOACHUIO (PU3MYECKHUX SIBICHUU WIIH
(U3NYECKUX CBOICTB TEJI: CAMOCTOSATEIILHO COOMPATh YCTAaHOBKY
13 U30BITOYHOTO HAOOpa 000pyAOBaHNS, OMUCHIBATH XOJI OIBITA U

€ro pe3yJibTaThl, q)OpMy.]'II/IpOBaTB BBIBObI

MPOBOJUTHh TPU HEOOXOTUMOCTH CEPHIO TPSIMBIX W3MEPEHUH,
OTIpenesisi CpeiHee 3HaUeHNE U3MEPSIeMOi BeTMIMHBI ((POKyCcHOE
paccTostHue coOuparomeld JUH3bI), OOOCHOBBIBATH BBIOOD

crioco0a u3MepeHus (M3MEPUTEIIHLHOTO MprUOopa)

1.11

1.12

MIPOBOJIUTH UCCIICIOBAHNE 3aBUCUMOCTEHN (PU3NUECKUX BETUYHH C
HCIOJIb30BaHUEM MIPSMBIX HU3MEPCHHIM: IJIAHUPOBATH
HCCIICOBaHNE, CaMOCTOATEIILHO cobupath  yCTaHOBKY,
(UKCUPOBATH pe3yNIbTaThl MOJTy4YeHHOM 3aBUCUMOCTHU
($U3HMYECKUX BETUYHH B BUE TaOIUIIM TpadUKOB, A€JIaTh BBIBOIBI

I10 pe3yJibTaTaM UCCICAOBAHUA

IPOBOJUTh KOCBEHHbIE HW3MEPEHUs (PU3MUECKUX BEIUYMH:
IUIAHUPOBAaTh ~ U3MEpPEHHs, coOupaTb HKCIEPUMEHTAIbHYIO
YCTAHOBKY M BBINOJIHATE U3MEPEHUs, CIENys IPEIIOKECHHOU
WHCTPYKIUH, BBIYACIATH 3HAYEHHUE BEJIMYMHBI U aHATU3UPOBAThH
MOJIyYEHHBIE PE3YJIBTATBl C YYETOM 3aJaHHOW IOTPEIIHOCTH

U3MEPEHUIN

1.13

CO6J'IIOI[21TL paBujia TCEXHUKU 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000PYTI0BaHUEM

1.14

pas3indatb OCHOBHBLIC TIpU3HAKW H3YYCHHBIX (1)I/IBI/ILIGCKI/IX
MO,I[CJIeﬁl MaTCepuajibHasA TOYKa, a0COJIIOTHO TBép,I[OC TCIIO,
TOYCYHBIM HCTOYHHK CB€Ta, J1y4, TOHKasA JIMH3a, IJIaHCTapHas

MOZCIIb aTOMAd, HYKJIOHHAad MOACIIb aTOMHOTO s/Ipa




1.15

1.16

1.17

1.18

1.19

1.20

1.21

XapaKTepU30BaTh MPUHIMIIBI IEHCTBHUS W3YYEHHBIX NMPHOOPOB U
TEXHUYECKHUX YCTPONCTB C ONOPOM Ha MX ONMCAHUS, UCIOJIb3Ys
3HAHUS O CBOMCTBAaX (U3MYECKUX SIBICHUH M HEOOXOAUMBIC

(1)I/I3I/I‘ICCKI/IG 3aKOHOMEPHOCTHU

UCMOJb30BaTh CXEMbl M CXEMaTH4YHbIE PUCYHKH H3yUEHHbIX
TCXHUYCCKUX yCTpOfICTB, HU3MCPHUTCIIbHBIX HpI/I60pOB n
TEXHOJIOTUYECKUX  IPOLECCOB  IpPHU  pelleHHMH  y4eOHO-
MPAKTUYCCKUX 3a/ad, OITHYCCKUC CXCMbI A MMOCTPOCHUA
n300pakeHHi B INIOCKOM 3epKaJie U cOOMparoliel JIuH3e

IPUBOAUTE TPUMEPHI (HAXOAUTh WH(POPMALHUIO O MPUMEPAX)
IPAaKTUYECKOI'0  HUCMOJb30BaHUS  (U3UYECKUX 3HAHUH B
MIOBCE/IHEBHON JKM3HU i1 oOecnedeHuss Oe30MacHOCTU IpH
oOpamieHun ¢ npuOOpaMM U TEXHUYECKUMH YCTPOHCTBaMH,
COXPaHEHMs 3[0POBbS M COOJIIOJCHHMS HOPM 3KOJOIMYECKOIO

MOBE/ICHUS B OKpYXKAIolIeH cpene

OCYIIECTBIIATH MOUCK UHPOpMaK GU3UYECKOTO COJAEPKaHUS B
cetu HHTepHeT, camMoCTOATENbHO (OPMYJIHUPYsSI MOUCKOBBII
3ampoc, HAXOAWTb IYyTH  ONPEHCICHHS  JTOCTOBEPHOCTHU
MOJIy9eHHOW HWH(OpMAMK Ha OCHOBE WMCIOIIUXCS 3HAHUHN H

JOITIOJIHHUTCIIbHBIX HCTOYHHKOB

UCMOJb30BaTh NPU BBHIMOJHEHUM YYEOHBIX 3a/JaHUM HaydHO-
NOMYJISIPHYIO  JIUTEparypy ¢bu3znyecKoro coJIepKaHus,
CIPAaBOYHBIE MaTepHallbl, pecypcbl ceTh MHTepHeT; BiIaneTh
npuéMaMd  KOHCIIEKTHPOBAHMSI  TEKCTa, INPeoOpa3oBaHUs

uH(pOpPMaIIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE MH(OpPMaIlMU U3 HECKOJIbKMX UCTOYHUKOB (PU3UYECKOTO
coJiepKaHus, MyOJIMYHO MPEACTaBIATh Pe3yJIbTaThl MPOEKTHON
WIM HCCIIEIOBATENbCKON JEATEeIbHOCTH, NMPU 3TOM TPaMOTHO
WCIIOJIb30BaTh WM3YUYEHHBI MOHATUHHBIM amnmapar H3y4aeMoro
paszzeina (GU3MKH U COTPOBOXK/IATh BHICTYIUIEHHE NIPE3eHTaLUeN ¢
y4€TOM 0cOOEHHOCTEH ay TMTOPHH CBEPCTHUKOB

IpU  BBIIOJIHEHUU Y4YEOHBIX TMPOEKTOB U  HUCCIIEJOBaHUM

(I)I/I3I/I‘-ICCI(I/IX MponeccoB pacupeaciIiaTb 00513aHHOCTHU B rpynric B

COOTBETCTBHHM C IIOCTAaBJICHHBIMHM 3agadyaMH, CICIUTH 3a




BBIIIOJJHEHUEM IUJIaHA JEUCTBUM U KOPPEKTUPOBATh  €ro,

aJCKBAaTHO OLCHHUBATH COOCTBEHHBIH BKJIad B JOCATCIIBHOCTH

TPYIIIBL,

BBICTpAaNBATb KOMMYHUKATHBHOC B3aHMOHCﬁCTBHe,

IIPOABJIAA TOTOBHOCTH paspeilaThb KOH(I)J'II/IKTBI

HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIIACC

Kon
pas3jiena

Kon

3JIEMEHTA

IIpoBepsiemble J1eMEHTBHI COleP:KAHUS

®U3UKA U EE POJIb B TIOBHAHMM OKPYXAIOIIEI'O MHUPA

1.1

®usuka — Hayka o mpupoze. SBiaeHus npuUpOIBL.
DusnyecKue SBICHUSA: MEXaHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®dusnueckue BenMUUHBL M3MepeHne (U3NIECKUX
BenuuuH. Pusndeckue npubopsl. IlorpemHocts

U3MepeHuil. MexxayHapoiHast CUCTEMA €IMHUIL

1.3

EcrectBeHHOHAaYyUYHBIN METO.I NO3HAHUA:
HaONo/IeHue, TOCTAaHOBKA HAY4YHOTO BOIIPOCA,
BBIJIBIDKEHUE THIOTE3, IKCIIEPUMEHT MO MPOBEPKE

T'u1oTe3, 00BSICHEHHE Ha6J'IIOI[aeMOFO SABJICHUSA

1.4

1.5

Onucanne (u3NUECKUX SIBICHUH C MOMOUIbIO

Moaenen

[TpakTryeckue paboOTHI:

##Par###l3mepenne pacCTOSTHUN.
#iHParft##lIsmepenne  o0bEMa  KHIKOCTH U
TBEPAOIO Tea.

#H#HPar##OnpeiesieHre pa3MepoB MabIX TEJ.
#HiHParf##l3Mepenne TeMrneparypbl MpU MOMOIIU

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TCMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJJAEHMA O CTPOEHUUN BEIIIECTBA




2.1

#HH#HPar###CTpoeHNE BEILIECTBA: aTOMBI U MOJIEKYJIBL,
ux pasmepbl. OTBITHI, TOKa3bIBAIONINE JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par#HHt[IBokenne yactui  BemiectBa.  CBs3b
CKOPOCTH JIBIDKEHHS YaCTHI[ C TEeMIIepaTypou.

BbpoyHoBckoe nBmxenue, 1udQy3us

23

B3aHMOH€ﬁCTBHC YaCTHILl BEIICCTBA: IPUTAXKCHUC U

OTTAJIKUBAaHHUC

24

2.5

2.6

Hi#Par### ArperaTHple  COCTOSIHMSL ~ BELIECTBA:
CTpOGHHE  Ta30oB, KHIKOCTEH M TBEPIBIX
(kpuctainyeckux) Ted. B3auMocBsA3b  MEXIy
CBOWCTBAaMM BELIECTB B pa3HbIX arperaTrHbIxX
COCTOSIHUSIX M WX  aTOMHO-MOJICKYJISIPHBIM

CTPOCHUEM
Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJBI

[TpakTuyeckue paboOTHI:

#Hi#Parf##OLeHKa TuameTpa aToMa METOJI0OM PsAJI0B
(c uconp3oBanueM dotorpaduii).
HHHPar#H###0NBITEL IO HAONIOJICHUIO  TETJIOBOTO
pacuIpeHust ra3oB.

HHHPar###ONBITH IO 0OHAPYKEHUIO JEHCTBUS CUJ

MOJICKYJISIPDHOT'O IMTPUTAKCHU A

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

3.3

Mexannueckoe  ABWKEHME.  PaBHOMEpHOE U

HCPaBHOMEPHOC NBHUKCHUC

#i#HParf##Cropocts.  CpenHsis  CKOpPOCTb  IIpHU
HEPaBHOMEPHOM JIBMKEHUH. PacyéT myTH 1 BpeMeHn

JBHXXCHUA

SIBnenue WHEPLIUN. 3aKoH VHEPLUH.
B3aumopeiictBue Ten Kak MNpUYMHA H3MEHEHUS
CKOpPOCTH JIBWKeHus Tel. Macca Kkak Mepa

HHCPTHOCTHU TECJIa




3.4

#H#HPartH##] lmotHOCTh BemecTBa. CBA3L IJIOTHOCTH
C KOJHMYECTBOM MOJICKYJ] B €IHUHHIE O00BEMA

BCIICCTBA

3.5

Cuita KaK XapakTepUCTHKA B3aUMOICUCTBUS TEI

3.6

Cuna ynpyroctd u 3akoH ['yka. MI3mepeHue cuibl ¢

MNOMOIIIBKO ATUHAMOMCECTpPA

3.7

#H#HPartH##SIBnenne TATOTEHUI W CHJIA TSHKECTH.
Cuna TsOKECTH Ha JpyrHX IUlaHeTax. Bec Tena.

HesecomocTn

3.8

3.9

Cuiia Tpenusi. TpeHue CKOJIbKEHUS U TPEHUE TOKOS.
Tpenue B npupoae U TEXHUKE

H#HH##Par##H#Cio)keHne Cuil, HalpaBJEHHbBIX MO0 OJTHON

npsiMoi. PaBHOAEMCTBYIOIIAs CHIT

3.10

3.11

3.12

[TpakTuyeckune paboOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBHIKEHUS
(mrapuika B IKHIKOCTH, MOJCIH 3JCKTPHYECKOTO
aBTOMOOWIS W Tak gainee). OnpeneneHue cpeaHeit
CKOPOCTH CKOJIBKCHHUSI OpycKa WM IIapuKa 10
HaKJIOHHOW TMIockocTH. OmpeneneHne IUIOTHOCTH
TBEpAoro Ttena. ONBITB, JEMOHCTPHUPYIOIINE
3aBUCHMOCTh PACTsDKeHUs (eopMaIiiu) mpysKUHbI
oT NPUIOKCHHON CHJTBI. OmbITHI,
JICMOHCTPUPYIOIME 3aBHCUMOCTh CHIIBI TPEHUS
CKONBXKEHHWsS OT Beca Tella M Xapakrepa

COIIPUKACAOMIUXCA HOBerHOCTeﬁ

@u3znyueckue SBJICHHS B NPUPOAE: TNPHUMEPHI
JIBJKEHUS C PA3JMYHBIMU CKOPOCTSIMU B KUBOU U
HEXUBOU MPUPOJIE, NENCTBUE CUITBI TPEHHS B IPUPOJIE

" TCXHUKE

TexHnueckue yCTpOHCTBA: JMHAMOMETD,

NOAIIHUITHUKN

TIABJIEHME TBEP/BIX TEJ, )KUIKOCTEI 1 TA30B

4.1

Hasnenue tBEporo Tena. CriocoObl yMEHBIIICHUS U

YBCIIUMUCHUA NABJICHUS




4.2

43

4.4

I[aBJIeHI/IC raza. 3aBHCHUMOCTH JaBJICHHUA Ta3a OT

00BEMa, TeMIeparypbl

[Tepenava TABJIEHUS TBEPABIMU TeJIaMH,
JKAOKOCTSIMA W TrasaMu. 3akoH  Ilackass.

ITHeBMaTHUYSCKHE MAlTMHEI
3aBHCHMOCTD JaBJICHUA XKXHUIKOCTH OT I‘JIy61/IHbI.

I'uapocratudeckuii  mapagokc. CooOmaromuecs

cocybl. ['mapaBinnueckrue MeXaHU3MbI

4.5

Atmoctepa 3emnn U aTMOcepHOE JIaBICHHE.
[IpuunHBl CymIecTBOBaHUS BO3AYIIHOH OOOIOYKH
3emum.  Omweir  Toppuuemu.  3aBUCHMOCTH
aTMOc()epHOTO JTaBJICHHS OT BBICOTHI HAJl YPOBHEM

Mopst

4.6

4.7

4.8

4.9

N3mepenne atmocepHoro nasnenus. [Ipudbopsr ais

HU3MCPCHUA aTMOC(bepHOI‘O JaBJICHUA

JelicTBHE XKUIKOCTH U raza Ha MOrPYyXEHHOE B HUX
Teno. BreiTankuBaromnas (apXxumenoBa) cuiia. 3aKoH
Apxumena

IImaBanue Ten. Bo3ayxomnnasanue

[TpakTiueckue paboThI:

HccenenoBanue 3aBUCUMOCTH Beca Tella B BOAE OT
00béMa MOTpyKEHHOM B JKUIKOCTh YacTH Tela.
Onpenenenue BBITAJIKABAIOLIEH CUJIB,
JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI,
JICUCTBYIOIIEH Ha TEJIO B )KUJIKOCTH, OT MAcChl TeJa.
OnpITsl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh
BBITAJIKUBAIOLIEH CHJIbI, JCHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00BbEMa MOTrpY>KEHHOH B >KUIKOCTh
YacTU Tela M OT IUIOTHOCTH  KUJKOCTH.
KoHncTpyupoBanue apeoMerpa WU
KOHCTPYMPOBAHHE JIOAKM U  OIpeneleHue e

IrPy30I0ABEMHOCTH




4.10

duznueckue SBJICHUS B TPUPOJE:  BIUSHUE
aTMoc(epHOro [aBlieHUST Ha JKUBOW OPraHU3M,

TUTaBaHKE PBIO

4.11

TexHUUECKHE yCTPOUCTBA: COOOIAIOIINECS COCY/IHI,
YCTPOMCTBO BOJONPOBOJA, THIPABIUYECKUH TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOK

HACOC, apeoMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanndeckas pabora
5.2 Mexanuveckasi MOIIHOCTb
53 [TpocTeie MeXaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAs
' 10cKoCTh. [IpaBuiio paBHOBECHUS pblyara
54 [TpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJI0Ky
«3onotoe mpaBwio» MexaHuku. Kosddunuent
5.5 MOJIE3HOTO  JIeWCTBUSL ~ MexaHu3MoB. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE
6 [ToreHManbHass JHEPrUM TeEja, MOJHATOrO HaJ
' 3emuéit
5.7 Kunernueckas sHeprus
sg [Tonnas MexaHuveckas SHeprus. 3aKOH U3MEHEHUS U
. COXpPAHEHUS MEXaHUYECKON YSHEPTUH
[TpakTiueckue paboThI:
#H#HPar#Ht#Onpenenenne paboTbl CUIIbI TPEHUS TPU
PaBHOMEPHOM JIBH)KEHUHU TeJa MO FOPU30HTAIbHOU
5.9 MOBEpXHOCTHU. VccnenoBanue yCloOBUM paBHOBECHS
peraara. M3mepenune KIIJl HakIOHHON ITOCKOCTH.
W3yueHne 3akoHa COXpaHEHUS MEXaHMYECKOU
SHEPTUH
510 duznueckre [BJICHHUS B MPUPOJE: pblYaru B Tele
' yesIoBeKa
TexHUYecKue YCTpOWCTBA: pblUar, MOJBUXKHBIA M
5.11 HEMOJIBIDKHBIA ~ ONOKM, HAaKJIOHHAs TIUIOCKOCTb,

IMPOCThIC MCXaHU3MEI B 6BITy




8 KUIACC

Kon
pas3jiena

Kon

3JIEMCEHTA

IIpoBepsieMble Y1eMEHTHI COAePKAHUSA

TEIIVIOBBIE ABJIEHUA

6.1

6.2

6.3

OcHoBHbIE MI0JIOKEHHUS MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM CTpOeHUs BelecTBa. Macca u
pasmepbl Mojekyd. ONbITel, NOATBEPXKIAIOIINE
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHOKMHETHYECKOU

TEOpUU

Mogenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOIo
COCTOSIHMM  BemiecTBa.  Kpucraumueckue U

amop(QHbIe Tena

OOBsicHEHHE CBOMCTB ra3oB, KHUIKOCTEH M TBEPIBIX
Tell Ha OCHOBE MOJIOKEHUU

MOJIEKYJIIPHOKMHETUYECKON TEOPUU

6.4
6.5

CMauuBaHue U KalmUJIJIIPHBIC ABJICHUA

TemnoBoe pacoiupeHuc u CKATHUC

6.6

Temnepatypa. CBsi3b TemIepaTypbl CO CKOpPOCTBIO

TCIIJIOBOI'O IBHMKCHUSA YaCTHUIL

6.7

Buyrtpennsst  sHeprus.  CrocoObl  M3MEHEHUS
BHYTpEHHEN SHEpPruu: TeruIonepeada u

COBepIleHHE PadOThI

6.8

Bunbt TerIonepeadyn: TEILUIONPOBOAHOCTb,

KOHBCKIUA, U3ITYUCHUC

6.9

KonuuectBO TEIUIOTHL. YelbHAs TEINIOEMKOCTh

BCIICCTBA

6.10

TemyooOMeH W TerioBoe paBHOBEcHE. YpaBHEHUE

TEIUIOBOTO OalaHca

6.11

IInaBneHne mu OTBCPACBAHUC KPHUCTATINIMYCCKUX

BCIIICCTB. Y nenpHas TEna0Ta IIaBICHUS

6.12

Hap006p3.30BaHI/IC N KOHACHCalMA. I/IcnapeHHe.

Kunenue. VYnenpHas Teriora mapooOpa3oBaHUs.




3aBUCUMOCTh TEeMIIepaTypbl KUIICHUSA oT

aTMoc(hepHOro JaBICHUS

6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOIMBa. Y IeJbHas TEII0Ta CrOPaHUs
[Mpuanumer paboTel TemoBbix asurareneii KITJ]
6.15 TEIJIOBOTO JABUTrareisl. 1eIUIOBBIE [OBUTATEIU U
3aIUTa OKPY>KaOIIEH Cpelibl
616 3aKOH COXpaHEHUsi U TMPEBpAIllEHUs SHEPruu B
' TEIUIOBBIX IMpoLieccax
[IpakTuueckue padbOTHI:
HH#HPar#H##ONbITHL 10 OOHAPYKEHHUIO JCHCTBHS CHII
MOJIEKYJISIPHOTO TPUTSKCHHUS.
H#H#Par#H##0ONbITHl 0 BBIPAIIMBAHUIO KPUCTAJIIOB
IIOBAPEHHOM COJIM WIH caxapa.
#HHPar###OneITel 10  HAONIONEHUIO TEINIOBOIO
pacivpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX TEI.
###Par###0npeneneHe  aBjIeHUS BO3AyXa B
OaJuTOHE IIPHIIA.
H##H#Parf##OIBITHI, JEMOHCTPUPYIOLIHE
3aBHCHMOCTh JaBJICHHUS BO3/yXa OT ero oonéma u
6.17 HAarpeBaHUs WIN OXJIAKICHUS.

###Par### [poBepka TUTIOTE3bI JTUHEHHOMN
3aBHCHUMOCTH JUIMHBI CTOJIOMKA JKMIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TeMIEepaTyphI.
#i#HtPar#H##Habnonenne W3MEHEHUs BHYTPEHHEH
SHEPTUM Tella B pE3yJbTaTe TeIUIONepeaaud u
paboThl BHEITHUX CHII.

#i#HPar###lccaenoBanne  ABICHHUS TEIIOOOMEHaA
MPU CMEIIMBAHUU XOJIOJHON U TOPSYEH BOJBI.
##H#Par###Onpeneneane  KOMMYECTBAa  TETUIOTHI,
MOJIYY€HHOTO BOJIOM TIPU TETNIOOOMEHE ¢ HarpeThiM

MCTAJUIMYCCKUM LMUIIUHAPOM.




#H#HHPar###Onpenenenre yaelbHOW TEIIOEMKOCTH
BEILIECTBA.

#H##Par##HccnienoBanue npouecca ucnapeHus.
#HH##Par##H#Onpenenenne OTHOCUTEIBLHOMI
BJIQYKHOCTH BO3/yXa.

#HH##Par###Onpenenenue yACIbHOU TEIJIOTHI

IJIaBJICHUSA JIbJA.

6.18

6.19

®usnyeckue SBJICHUS B MPUPOAE: MOBEPXHOCTHOE
HaTSOKEHHE M KallWUIApHbIE SBIIEHUS B IPUPOJIE,
KpucTaliel B mpupone, wusnyuenue ComnHia,
3aMep3aHue BOJI0EMOB, MOpCKHE Opu3bl;

o0Opa3oBaHMe POCHI, TYMaHa, MHEs, CHeTa.

TexHuyeckue ycTpoicTBa: KamWJUIAPBL, MPUMEPHI
HCII0JIb30BAHUS KpHUCTAJIOB, YKUIKOCTHBIN
TEPMOMETP, JATYUK TEMIIEPaTypbl, TEPMOC, CUCTEMA
OTOIUICHHUS JIOMOB, THUTPOMETPBI, TCUXPOMETP,
napoasgs  TypOWHa, JBUTATe€lb  BHYTPEHHETO

CropaHwusi.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

Onextpusanust Teil. JlBa pojaa IIEKTPUYECKUX

3aps70B

7.2

7.3

7.4

BsaumoneiictBue 3apspkeHHbIX Ten. 3akoH Kynona
(3aBUCHMOCTh CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX
TEl OT BEIMYUHBI 3apsAI0B M PACCTOSHUSA MEXKIY

TeJIaMH)

DnexTpuyeckoe oJie. Hanpsxéanocts
anekTpuyeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)

Hocurenu anexTpuueckux 3apsaoB. JINEMEHTapHbIN

AIEKTPUICCKUI 3aps. Crpoenue aToMma.

HpOBO}IHI/IKI/I H JUSJICKTPHUKHU

7.5

3aKOH COXpaHEHHS dJIEKTPUIECKOTO 3apsiia




ONEeKTpUUECKUH TOK. YCIIOBHUSA CYILIECTBOBaHMS

7.6 AJEKTPUYECKOTO TOKa. VICTOUYHHUKH TOCTOSIHHOTO
TOKa
JleficTBUSL ~ DJIEKTPUYECKOTO0  TOKa  (TEIJIOBOE,
7.7 XUMUYECKOE, MArHUTHOE). DJICKTPUYCCKUN TOK B
KHUJKOCTAX U razax
oy Onexrpuueckas nenb. Cuina Toka. DIEKTPUUYECKOE
' HaIpshKEHUe
=9 CornpoTuBieHue MIPOBOJHUKA. VY enbHOE
' CONPOTHUBIICHNE BEILIECTBA
7.10 3axon OMa JJ1 yyacTKa Lenu
[locnenoBarenpHOE M MapauiebHOE COEIUHEHUE
7.11
MIPOBOIHUKOB
PaGota ¥ MOIIHOCTH MEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenua
DNEeKTpUYECKUE Lemnu u noTpeduTenu
7.13 JNEeKTpUYecKol sHeprun B ObiTy. Kopotkoe
3aMbIKaHUE
[TocrossHHBIE MAarHuTHI. Bzaumopericteue
7.14
MOCTOSTHHBIX MarHUTOB
715 MarnuTtHoe nosne. MarHuTHoe mosie 3eMJIM U €ro
' 3HAYEHHE JIJIS )KU3HU Ha 3emiie
716 OneiT Opcrena. MarHutHoe mose 3JeKTPUYECKOTO
' ToKa. [[puMeHeHne 31eKTPOMAarHuTOB B TEXHUKE
JleficTBrEe MarHUTHOTO MOJIsl HA MPOBOAHUK C TOKOM.
717 DNEeKTpOABUTATEND MIOCTOSIHHOTO TOKA.
' Hcnonbs3oBanue >71eKTpoABUTATENICH B TEXHUUECKHIX
YCTPOWCTBaxX U Ha TPAHCIIOPTE
718 Onbitel @apanesd. SIBieHHe 3JIEKTPOMArHUTHOU

nHaykund. [Ipasuno Jlenna




DIEeKTpOTreHeparTop. CriocoOsr MOy YEHUS

7.19 NEKTPUYECKOM BHEPrUU. DJIEKTPOCTAHUUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHU
[IpakTuueckue padbOTHI:

OnbITBl 1O HAOMIOJNEHUIO  3JEKTPU3ALMM  Tell
MHAYKUIUEH U IIPU CONPUKOCHOBEHHH.
HccnenoBanue AeUCTBUS IIEKTPUYECKOTO IOJIS HA
MIPOBOJIHUKY U JHIJICKTPUKH.
Co6opka u npoBepka pabOThl AIIEKTPUUYECKON LeNH
MIOCTOSIHHOT'O TOKa.
W3mepenue u peryanpoBaHnie CHITBI TOKA.
W3mepenue u peryanupoBaHue HapsHKEHUsI.
HccnenoBanue 3aBUCHUMOCTH CHIIBI TOKA, HIIYIIETO
gyepe3 pe3ncTop, OT CONPOTUBJICHUS pe3ucTopa U
HanpsDKEHUs Ha Pe3UCTope.
OnbITHI, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIICHUS IIPOBOAHUKA OT €T0
720 JUIMHBI, IUIOLAJAM  TOHNEPEeYHOTrO0  CEYEeHUs U

Martepuana.
[IpoBepka mpaBwiIa CIIOKEHHS HANPSHKEHUH TpU
MOCTIEIOBATEIPHOM COEIMHEHHH JIBYX PE3UCTOPOB.
[IpoBepka mpaBwina JAns  CHIBI  TOKa  TPHU
napauienbHOM COEJIMHEHUU PE3UCTOPOB.
Ompenenenne  pabOThl  DIEKTPUUYECKOTO  TOKa,
uayuero yepes pesuctop. Onpenenenre MOIHOCTH
ANEKTPUYECKOTO TOKA, BBIACISAEMON Ha pe3ncTope.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, HUIYIIETO
yepe3 JIAMIOYKY, OT HalpsKeHUs Ha  HEW.
Onpenenenne KIIJ[ warpeBarens. MccnenoBanue
MarHuTHOTO B3aMMOJICHCTBHS MOCTOSTHHBIX
MarHuToB. 3yueHre MarHuTHOTO TIOJISl TOCTOSIHHBIX
MargimToB IIpU HX O6’BCJII/IHGHI/II/I U pasaciICHUN.

HccnenoBanue AEeNCTBHS AJIEKTPUYECKOTO TOKA Ha




MAarHuTHYIO CTpesiKy. ONBITHI, I€MOHCTPUPYIOIINE
3aBUCUMOCTh CHJIbl B3aUMOJCHCTBUSL KaTYIIKU C
TOKOM M MarHuTa OT CUJIbl TOKA U HANpPaBJICHUS TOKa
B KaTyuike. V3ydeHue NeHCTBUS MAarHUTHOTO MOJIS
Ha TpoBOJHUK ¢ TOoKOoM. KoHcTpyupoBanue u
u3ydeHne paboThl 3neKTpoaBurarens. M3mepeHue
KII/ snexTpoaBurareabHOM yCcTaHOBKUA. ONBITHI TTO
HCCIIETOBAaHUIO SBJICHUS ANEKTPOMArHUTHOM
WHJIyKUIHUW: UCCJIEIOBAHUE W3MEHEHUIN 3HA4YCHHS U

HaIpaBJICHHUA HHAYKIITUOHHOI'O TOKa

®dusnueckue SBICHUS B MPUPOJE: IICKTPUUCCKUE

SBJICHHUA B aTMOC(l)epe, QJICKTPHUYCCTBO KHBBIX

7.21 OpPraHU3MOB, MAarHWTHOE ToJe 3emiH, Jpend
MIOJIFOCOB, POJIb MarHUTHOTO MOJIA JJI JKU3HU Ha
3emiie, NOJISIPHOE CUSHUE
Texnuueckue yCTpOHCTBa: JIEKTPOCKOII,
amrepMmeTp,  BOJIBTMETpP,  peocTaT,  CUETYMK
NEKTPUYECKON DSHEPIUH, 3JIEKTPOOCBETUTEIbHBIC
7.22 npuOOpBl,  HArpeBaTelbHBIE  AIIEKTPOIPUOOPHI
(mpumepsl),  NIEKTPUUYECKUE  MPEIOXPaHUTEIH,
NEKTPOMAarHuT, 3JEKTPOABUIATEIb ITOCTOSHHOIO
TOKa, TEHEPATOP MOCTOSSHHOTO TOKa
9 KIIACC
Kon Kon
ITpoBepsieMble 2JIEMEHTHI COAEP KAHUS
pazznena AJIEMEHTA
MEXAHUWYECKUE ABJIEHUA
8 g1 Mexannueckoe IBHKEHHE. MarepuanpHas TOYKa.

Cucrema oTcuéra




8.2

OTHOCUTENHLHOCTh MEXAHUYCCKOTO JBUXCHUA

8.3 PaBHOMEpHOE NIPSAMOIMHENHOE IBUKEHUE
#H##Par##HHepaBHomepHoe MPSAMOJIMHEITHOE
8.4 nBkeHue. CpellHssi 1 MTHOBEHHasi CKOPOCTh Tella
IIPY HEPAaBHOMEPHOM JIBUKCHHUU
g5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJUHEITHOE
' JIBIKEHUE
8.6 #H#HPar###CBobogHoe magenue. OnbITel [ anumnes
###Par###PaBHnoMepHOE JIBUKEHUE o
27 okpyxHoctu. llepuon u wyacrora oOpaiieHus.
' JIunennas u yrjoBas CKOpOCTH.
LleHTpOocTpeMUTENbHOE YCKOPEHHE
8.8 [Tepsriit 3akoH HeroTOHA
8.9 Bropoii 3akon HerotoHa
8.10 Tperuii 3akon HeroToHa
8.11 HH##Par###] [puHuUI Ccynepro3uiuy CuI
8.12 Cuna ynpyrocrtu. 3akoH ['yka
213 H#ParfH##Cuiia TpeHUsI: CUjla TPEHUS CKOJIbKEHNUS,
' CHJIa TPEHUS MTOKOS, IPYTHE BUJIbI TPEHHUS
%14 #i#HParf##Cila  TSDKECTH M 3aKOH  BCEMHUPHOTO
' TATOTEHUS. Y CKOpEeHHE CBOOOTHOTO MaeHUS
JiBmxenne nmaHer Bokpyr Comnnua. Ilepsas
8.15 KOCMUYecKast CKOPOCTb. HesecomocTh u
Ieperpys3Ku
S 16 PaBHOBecue MmarepuasbHOW TOYKH. AOCOIIOTHO
' TBEp/I0€ TEJNO
#H#Par###PaBHOBECHE TBEPOTO TeIa C
8.17 3aKpEIUIEHHOW OCBIO BpalleHus. MOMEHT CHUIIBL.
LenTp TsxecTn
218 Nmnynec tena. M3menenne umnyinbca. Mmmyibece
. CHJIBI
8.19 3aKOH COXpaHEHMs UMITYJIbCa
8.20 #Hi#HPar#H#PeakTBHOE ABM)KEHUE




8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

8.23

8.24

8.25

Pabora cun TskecTH, ynpyroct, TpeHus. CBs3b

SHEPruu U paboThl

HOTGHHI/IaJIbHaH SHEprug TCjia, HNOAHATOTO HaI

MMOBEPXHOCTHIO 3eMIIH
[ToTeHunanpHas SHEPTUS CKATON TPYKUHBI

###Par##H#Kunernueckas »sHeprus. Teopema o

KMHETUYECKOU SHEPrUn

8.26

8.27

#H##Par###3akoH  coXpaHEHHUS] ~ MEXaHMYECKOU

SHEPrUu

[IpakTryeckue pabOTHI:

Omnpenenenne cpeiaHed CKOPOCTH  CKOJBKEHHS
Opycka WM JBHXKCHUS IIApUKa I10 HAKJIOHHOW
wiockoctu. OrmpenereHue yCKOPeHHsS Tella TpH
PaBHOYCKOPCHHOM  JIBIDKEHHHM 10  HAKJIOHHOH
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH TPU
PaBHOYCKOPEHHOM JABMXXEHUU 0€3 HavdaJibHOU
CKOpOCTH.

[TpoBepka rumoTe3sl: €CIIM MPU PaAaBHOYCKOPEHHOM
IBUKEHHM 0€3 HadaJdbHOM CKOPOCTH  IyTH
OTHOCSTCA KaK paa HEYETHBIX YHUCEIl, TO
COOTBETCTBYIOIIHE MIPOMEKYTKH BpPEMEHHU
OJANHAKOBBI.

HccnenoBanme  3aBUCHUMOCTH  CWJIBI  TPEHHS
CKOJIb)KCHHA OT CHJIbI HOPMAJIbLHOI'O JaBJICHHS.
Omnpenenenne KodhOUITMEHTA TPEHUS CKOJIBKEHUS.
Omnpenenenue xECTKOCTU NPy uHBL. OnpeneneHue
paboThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHIKEHUU
Tena o TOPU30HTATBLHOM MTOBEPXHOCTH.
Onpenenenue paboTbl CUJIBl  YIOPYTOCTH  IPHU
noasEME Tpy3a ¢ UCMOIE30BaHNEM HEIOIBHKHOTO U

MOIBYXHOTO OJIOKOB




®usnueckue SBICHUSA B IPUPOJE: IPWIUBBL U

8.28 OTJIMBEI, JBIKeHHE TaHeT CoOIHEYHOM CHCTEMEI,
PEaKTHUBHOE JIBH)KEHHE JKUBBIX OPraHU3MOB
829 TexHuueckue yCTpOMCTBA: CHUAOMETDP, JATUYUKHU

IIOJIOKCHMUS, PACCTOSAHNA U YCKOPCHUS, PaKEThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe JIBUYKEHUE. OcHoBHbIE
9.1 XapaKTEPUCTHUKHA KOJICOAHUHN: TEPUOJ, 4YacTOTa,
aMIUINTY 1A
MareMatuueckuii W NPYKMHHBIA  MasTHUKH.
9.2 [IpeBpamienne sSHepruM NOpuU  KOIeOATEIHHOM
JBUKEHUU
03 3aryxaroiue KoJe0aHusl. Boinyx1eHHbBIE
' kojebanus. Pezonanc
Mexannueckue BOJHBL. CBOMCTBA MEXaHMUYECKHUX
BOoJiH. [IpononpHbIe M nonepeyHsle BOIHBL. JiIMHa
9.4 BOJHBI M  CKOPOCTh €€  pacinpoCTpaHEHUS.
Mexanuueckue  BOJHBI B TBEPAOM  Telle,
CEHCMUYECKHE BOJIHBI
95 3Byk. I'pomkxocTh M BbicOoTa 3Byka. OTpakeHue
' 3ByKa
9.6 WHubpa3Byk 1 yabTpa3ByK
[IpakTuyeckue paboOTHI:
OmnpeneneHne YacTOoThl W Mepuoja KoseOaHui
MaTEMaTHYECKOr0 MasiTHUKA.
Onpenenenue YacTOoThl W Mepuoja KosieOaHUi
MIPYKUHHOTO MasATHUKA
9.7 UccnenoBanue 3aBUCUMOCTH TepHUOJa KOIeOaHU

MOABEIUIEHHOT0 K HUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHOJa KOJIeOaHUA
MPY>KMHHOTO MasiTHUKa OT Macchl rpy3a. [IpoBepka
HE3aBHCHMOCTH  Tepuoaa  KonebaHwii  Tpysa,

NOABCHICHHOTIO K HHUTH, OT MACChl TIpy3a U




9.8

9.9

XKECTKOCTU MpYyKHUHBL. M3MepeHue yCKOpeHHus
CBOOOHOIO Ia/IeHUs

Ousnyeckue SBICHHUS B IPUPOLAC: BOCIHPHUATHE
3BYKOB JKUBOTHBIMH, 3EMJIETPSICEHHUE,

ceiicMuUecKue BOJIHBI, IYHAMH, 5XO

TexHu4ecKkue yCTpouCTBa: 3X0JI0T, UCIIOJIb30BAaHUE

yJIbTpa3ByKa B OBITY U TEXHUKE

SJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI
0.1 ONEeKTpOMarHUTHOE Moje. DJIEKTPOMAarHUTHbIE
' BOJIHBI. CBOICTBA JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH
103 DOnexkTpoMarHuTHas npupona cBeta. CKOpPOCTb
' ceera. BoinHOBBIE CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3yyeHune CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MTOMOIILI0 MOOUJILHOTO TenedoHa
Ouznyeckue SBJICHUS B MPUPOE: OUOIOTHYECKOE
10.5 JeCTBUE  BUAMMOTO,  YJIbTPa(QHOIETOBOTO U
PEHTTEHOBCKOTO U3Iy4YEHUM
10.6 TexHnueckue yCTpOIiCTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJIsi COTOBOM CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlyueBasa mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsimonnHENHOE pacpOCTpaHEHHUE CBETA
13 Otpaxenune cBera. Ilnockoe 3epkano. 3akoH
' OTpakeHUsI CBETa
11
14 [Ipenomiienne cBeTa. 3aKOH TNpPEIOMIIEHHS CBETa.
. [losHOE BHYTpEHHEE OTPaXKEHHE CBETA
11.5 JInnza. Xop j1ydeil B JIMH3E
116 OnTuueckas cucreMa (poroarnmapaTa, MUKPOCKOTIA U

TCICCKOIIa
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I'ma3 kak omnrtmyeckas cucrema. bin3opykocTs H

11.7
JAJIbHO30PKOCTh
Paznoxxenne Oenoro cBera B crekTp. OMBITHI
11.8 Herorona. CroxeHue CHEKTpalIbHBIX I[BETOB.
Hucnepcus cera
[IpakTuueckue padbOTHI:
#HHHPar###ccnienoBanue 3aBHCUMOCTH yriia
OTpPa)KEHHUs CBETOBOIO JIyya OT YIJIa MMaJICHHUS.
###Par###13yueHrne XapaKTepUCTUK H300paKeHUs
MpeaMeTa B TUIOCKOM 3€pKajie.
#HH#HPar###ccnienoBanue 3aBHCUMOCTH yria
MIPEJIOMJICHUS CBETOBOTO JIy4ya OT yIJja MaJieHus Ha
TpaHUIE «BO3/IyX — CTEKIION.
11.9 #iHtPar#H# lonyyeHne M300paKeHUH C TTOMOIIBIO
coOuparole JTMH3HI.
###Par###Onpenenenne (OKyCHOTO pacCTOSTHUS U
ONITUYECKOM CUITBI COOMPAIOIIEH JTHH3BI.
HHAPar###OMNbITHI 110 Pa3I0OkKEHUIO OEJIOro CBETa B
CHEKTD.
HA#HPar###0npITBL 110 BOCHPUSATHIO  I[BETA
MpeIMETOB MpU WX HAOIIOJEHUH uYepe3 I[BETOBbBIE
(buIbTPHI
dusnueckue sBJICHU B pupojie: 3atMerus CoiHia
11.10 n JlyHel, 1BeTa TeEJ, ONTUYECKUE SBICHHUS B
atMocdepe (11BeT HeOa, pedpakius, paayra, MUPaK)
1111 TexHu4eckue  yCTpOWCTBA:  OYKM, IIEPUCKOI,
' (doToanmapar, ONTUHYECKHE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
11 OmnerTel Pesepdopna u niuanetapHas MOJIENb aToMa.
. Mogens aroma bopa
192 Hcnyckanue u nornomieHye cBera aroMom. KBaHTHI.
. JInnenyaThle CIIEKTPHI
123 PanmnoaktuBHOCTh. Anbda, Oera- u Tamma-

HU3JTy4YCHHUA




Crpoenne aromuHoro sapa. HykioHHas Monenb

124 aTOMHOrO siapa. M3oronsl
125 PannoaktuBHBIE IIpEBPAILICHHUS. [lepuon
' noJiypacmaja aTOMHBIX sIIEp
126 SAnepHble  peakuu. 3aKOHbl ~ COXpaHEHUs
' 3apsJ0BOI0 U MacCCOBOI'O YHUCET
DHeprusi CBsA3M aTOMHBIX snep. CBsA3b Macchl U
12.7
SHEPIUu
18 Peakuun cunteza u genenus supep. Mcrounuku
' sHepruu CoJiHIA U 3BE3NT
129 Snepnasa sHepreruka. [lelicTBue paauOaKTUBHBIX
' W3JIy4YEHUH Ha )KMBbIE OPTaHU3MbI
[IpakTuueckue paboOTHI:
HabutoieHne crjiomHbIX U JIMHEHYAThIX CIIEKTPOB
W3IIyYECHUSI.
12.10
WccnenoBanne  TPEKOB:  U3MEpPEHUE  DHEPTUU
YaCTHUIIBI IO TOPMO3HOMY MYTH (110 doTorpadusam).
W3mepenune paanoakTHBHOTO (poHA
®usnyueckue SABJICHHUS B NPUPOJAE: €CTECTBEHHbIN
paaMoOaKTUBHBIL  (OH, KOCMHUYECKHE  JIy4H,
12.11 PaguoOaKTUBHOE U3JIy4YeHHUE MIPUPOJHBIX
MHHEpAJIOB, JEHCTBUE PAJNOAKTUBHBIX M3Iy4YECHHUU
Ha OpPTaHM3M YeJIOBEKa
1212 TexHnueckue YCTpOMCTBa: CIIEKTPOCKOII,

VHJIMBHUIyaJIbHBIA TO3UMETp, KaMepa Bunbcona

ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoOro
TpeOoBaHUS

IIpoBepsiemble TpeOOBaHMS K NMPEIMETHBIM pe3yJibTaTaM

0a30BOro ypoBHSI 0CBOEHUS OCHOBHOI 00pa3oBaTe/IbHOIM

NPOrpamMMbl OCHOBHOI'0 00111ero 00pa3oBaHMs HA OCHOBE

P1rocC




[Tonumanue ponu (GU3NKK B HAYYHOM KapTUHE MHUDA;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTABIECHUN O 3aKOHOMEPHOU
CBSA3M M II03HABAEMOCTH  SBJIICHMM IPUPOABI, O POJHU
JKCIIEpUMEHTA B (PU3HKE, O CUCTEMOOOpa3yoliel poiau (pU3MKK B
pPa3sBUTHM ECTECTBCHHBIX HAyK, TEXHUKH M TEXHOJOTHH, 00
IBOJIOLMM (U3MYECKUX 3HAHUM M HUX pOJM B IEIOCTHOU
€CTECTBEHHOHAYy4YHON KapTUHE MHpA, O BKJIAJE POCCUHCKUX H
3apyOeKHBIX YUEHbIX-(DU3UKOB B Pa3BUTUE HAYKH, OOBACHEHHE
IIPOLIECCOB  OKPYXKAIOLIEr0 MHpa, pa3BUTUE TEXHUKH U

TEXHOJIOTUH

3HaHus O BUAAaX MaTepuu (BEIIECTBO U MOJIE), O IBUKEHHUU Kak
crocobe CylIlecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHON
TEOPHUU CTPOCHUS BEUIECTBA, O (PM3MYECKOM CYIIHOCTH SBICHUM
npupoabl  (MEXaHWYECKUX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX H
KBaHTOBI)IX); YMCHHUC pas3jndarb ABJICHHA I10 OIHMCAHHUIO HX
XapaKTEPHBIX CBOWCTB U HA OCHOBE OITBITOB, JIEMOHCTPHUPYIOIMINX
JaHHOE (PU3NYECKOE SBJICHHUE; YMEHUE PaclIO3HABATH IPOSIBICHHUE
U3y4YCHHBIX (U3UYECKUX SIBICHUH B OKpYXKAalOLIEM MHpeE,

BBIJIENISIS MX CYILIECTBEHHBIE CBOICTBA (IIPU3HAKU)

Branenue ocHoBaMU MOHSATUHHOTO arllapaTa ¥ CAMBOJIMYECKOTO
s3bIKa (U3UKH M UCIOJb30BAaHUE UX NSl PEIIeHUs YYeOHBIX
3aJa4; yYMEHHUE XapaKTepHu3oBaTh CBOWCTBa Tel, (pU3MUecKue
SBIIEHUST W TPOIECCHI, WCIONB3Yys (yHAaAMEHTaIbHBIE U

OMITUPUYICCKHEC 3aKOHBI

YMeHne onuchIBaTh HU3YYCHHBIC CBOMCTBA TE€I H (1)I/I3I/I‘-ICCKI/I€

SABJICHUS, UCIIOJIB3Y S (I)I/I3I/I‘ICCKI/IC BCIIMYHUHBI

Bnagenue ocHOBaMHM METOJIOB HAYyYHOTO IO3HAaHUS C Y4ETOM
coOMoIeHnsT  TpaBWJI  0€30MAaCHOTO  TpyJda: HaOJIoJeHue
(bu3HYECKUX SIBICHUM:

YMEHHE  CaMOCTOSITEIbHO  COOHMpaTh  AKCICPUMEHTAIBHYIO
YCTaHOBKY M3 JaHHOTO Habopa o0OpyAOBaHUs MO WHCTPYKIIUH,
OIMHUCBIBAThL XOJ OIlbITa W 3allUCbhIBAaTh €ro pe3yJbTaThl,
(dbopMyIIHpPOBaTh BHIBOJIBI;

MMPOBECACHUEC IMPAMBIX H KOCBCHHBIX I/I3MepeHI/II\/’I (1)I/ISI/II-IGCKI/IX

BCJIIMYMH: YMCHHC IIJIAHUPOBATL H3MCPCHUA, CAMOCTOATCIIBHO




coOMpaTh HKCHEPUMEHTAIBHYIO YCTAaHOBKY IO HMHCTPYKLUH,
BBIUMCIISATh 3HAYCHHUE BEJIMYMUHBI U aHAJIU3UPOBATH MOJyYEHHBIE
pe3yabpTaTel ¢ Y4YETOM 3aJaHHOW ITOTPELIHOCTH PE3YJIbTATOB
W3MEPEHHI;

MPOBCACHUEC HCCIIOKHBIX SKCIICPUMCHTAJIBHBIX I/ICCJIeI[OBaHI/If/'I;
CaMOCTOSITENIbHO COOMpPATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY H
MNpoBOAWUTL HCCIICAOBAHUC 110 HWHCTPYKOHHU, [PCACTABIIATDH
MOJTy4YE€HHbIE 3aBUCUMOCTH (PU3UUECKHUX BEJTUYMH B BUJIE TaOJIHIIL
U TpapuKOB, YUYHUTHIBATH IOTPEIIHOCTH, JE€JIaTh BBIBOJBI IO

pe3yjibTaTaM UCCICIOBaHUA

[Tonnmanue XapakTepHBIX CBOWCTB (PU3MYECKHX Mojesei
(MaTtepuasibHas TOYKa, aOCOIIOTHO TBEPAOE TEJIO, MOJIEIH
CTPOCHHUSI Ta30B, XHUAKOCTEH U TBEPABIX Tel, IUIaHETapHAs
MoJieJb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO S/ipa) U yMEHHE

IPUMEHSTH UX JUIS1 OObSICHEHUS (PU3HUECKUX MPOLIECCOB

YMmenne o0bACHATh PU3MUECKUE MPOLIECCHI U CBOMCTBA TEII, B TOM
4uciie U B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATh IPUYMHHO-CIIEICTBEHHBIC
CBSI3U U CTPOUTH OOBSCHEHHE C ONOPOI Ha U3yUYEeHHBIE CBOICTBA
¢du3nvecKkux SBICHUHA, (U3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJIENTN

YMmeHue pemats pacu€THble 3a1a4n (Ha 6asze 2 — 3 ypaBHEHHU),
UCIIONIB3YSl 3aKOHBI W (POPMYJIbI, CBSI3bIBAIOIIKME (DU3UUECKUE
BEJIMYMHBI, B YACTHOCTH, 3aIIMCHIBATh KPATKOE YCJIOBHUE 3a7a4H,
BBISIBIIATH HEJOCTAIONINE JaHHBIE, BLIOUPATh 3aKOHBI U ()OPMYJIBI,
HeoOXOoauMBbIe N7l €€ pelIeHHs, UCIOJIb30BaTh CIPABOYHBIC
JIaHHbIC, TPOBOAUTH PACUYEThl W OIEHUBATh PEATUCTUYHOCTH
MOJyYeHHOTO 3HA4YeHUs (U3MUECKON BEIMYUHBL, YMEHHE
OTPENIETATh Pa3MEPHOCTh (PU3UUECKON BETUYMHBI, MOTYyUYCHHON
[IPY PELIEHUHN 3a0a41

YMeHue XapakTepru30BaTh IMPUHIMIBI JEUCTBUS TEXHUYECKUX
YCTPOWCTB, B TOM YHCJI€ OBITOBBIX TPUOOPOB, M MPOMBIIIJIEHHBIX
TEXHOJOTUYECKUX MPOLIECCOB [0 HMX ONMCAHUIO, HCHOJIb3YS
3HaHUS O CBOMCTBaX (U3MUECKUX SIBICHUH M HEOOXOIUMBbIC

(I)I/I3I/I‘{CCKI/IC 3aKOHOMCPHOCTHU
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YMeHHe HWCHOJib30BaTh 3HAHUS O (U3NYECKUX SIBICHUSIX B
MOBCETHEBHOM JKM3HU sl oOecriedueHus Oe30MacHOCTH IpU
oOpamieHUd ¢ OBITOBBIMH NPUOOpaMH W TEXHUYECKHMHU
yCTPOMCTBAaMH, COXPAHEHHUS 30POBbS U COOJIIOJCHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPY’KAIOLIeH Cpezie; MOHUMaHHe
HEOOXOAMMOCTH  TNPUMEHEHUS  JOCTIDKCHMH  QU3UKH |

TEXHOJIOT Ui AJI palifMOHAJIBHOT'O IPHUPOAOITIOJIb30BaAHUA

11

OnbIT noucka, MpeoOpa3oBaHMsl U MPeICTaBIeHUs UH(HOpMAIUU
(bu3UYECKOro coJepKaHus ¢ UCHOIb30BaHMEM HH(POPMAIIHOHHO-
KOMMYHHUKaTUBHBIX TEXHOJIOTU; yMEHUue OLICHUBATh
JIOCTOBEPHOCTh ~ MOJYYEHHOH  HMHQPOpPMAIMM Ha  OCHOBE
MMEIOIINXCA 3HAHUM M JTONOJIHUTEIIBHBIX HCTOYHUKOB; YMEHHE
UCIOJIb30BaTh MPH BBHIMOJIHEHUH YYEOHBIX 3a/JlaHuil Hay4dHO-
MONYJIAPHYIO JUTEPATYPY buznueckoro coziepxKaHus,
CIIpaBOYHBIE MaTepuaibl, pecypcbl cetu VHTepHeT; BiageHue
0a30BbIMU HaBBIKAMH IpeoOpa3oBaHus WHGOPMALIUKA U3 OJIHOM
3HAKOBOW CHCTEMBI B JPYTYI0; YMEHHE CO31aBaTh COOCTBEHHBIC
MUChbMEHHBIC U YCTHBIE COOOIICHHsI HA OCHOBE MH(OpMALIUU U3

HECKOJIBKHUX UCTOYHHUKOB

HEPEYEHD 3JIEMEHTOB COJAEPKAHMUS, IIPOBEPAEMbIX HA

O ITIO ®PU3SUKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA
1 MEXAHUWUYECKUE ABJIEHUA

. Mexanuyeckoe aBuwxeHue. MarepuanbHas Touka. Cucrema OTCUéra.
OTHOCUTENBHOCTD JIBHIKEHUSI
PaBHOMepHOE 1 HepaBHOMepHOe ABMxkeHue. Cpennsis ckopocts. Dopmyna

1.2 JUTSI BBIUMCTIEHUSI CPETHEN CKOPOCTH: V = S/t
PaBHOMEpHOE NpsAMONMHEITHOE IBM>KEHHE. 3aBUCUMOCTh KOOPIMHATHI Tella

13 OT BPEMEHH B CIIy4ae paBHOMEPHOTO MPSMOJIMHEHHOTO JIBFKCHHS:

X(1)=x,+ut




I'paduku 3aBUCUMOCTH OT BPEMEHH Ui MPOCKIMH CKOPOCTH, MPOEKLUU
MepeMelIeHs,, MyTH, KOOPIWHATHl MPU PABHOMEPHOM HPSIMOIHMHEHHOM

JIBUKCHUU

3aBUCHMOCTh KOOPJMHATHI T€JIa OT BPEMEHU B CIy4ae PaBHOYCKOPEHHOT'O

pr[MOJ’IHHCﬁHOFO JBWKCHUA

t‘-"'l "t

leif:l =‘|r:|;|: * f_ax *

@opMyIIbl 11 IPOEKLUH IIEPEMEILEHUS, IIPOSKIIMU CKOPOCTH U IIPOEKIUU

YCKOpPEHUS MIPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKCHUU:

2
1.4 .sx(r)=v{,x-a‘+ax-%.
U_\'('f) =Up, T a1,
a,(f)=canst,
U:I: - Ul:c: =2ax.s'x
I'padviky 3aBUCUMOCTH OT BPEMEHH JIJISl TIPOSKIIUU YCKOPEHUS, MPOCKITUH
CKOPOCTH, MPOEKIUH MEePEMEICHUS, KOOPAUHATBI MPU PABHOYCKOPEHHOM
MPAMOJIMHENHOM JBUKCHUU
CBobognoe nagenue. opMyIibl, OMUCHIBAIOLINE CBOOOIHOE Ma/leHUE Tea
10 BEpPTUKAIM (IBWKEHHWE TeJla BHU3 WM BBEPX OTHOCHUTEIIBHO
1.5 noBepxHocTH 3emun). ['paduku 3aBUCUMOCTH OT BPEMEHHU ISl TIPOEKIIUU
YCKOPEHUSI, TPOCKIIUU CKOPOCTU U KOOPJAMHATHI TIPU CBOOOIHOM IaJICHUU
TeJla [0 BEPTUKAIIN
CKOpOCTh paBHOMEPHOTO JIBHXKEHMS Tejla MO OKpyX)HOCTH. HampaBneHue
CKOpOCTH.
dopmyiia I BBIYUCIEHUS CKOPOCTH YEPE3 PANyC OKPYKHOCTU U TIEPUOJ
oOparnieHus:
L= 2R
1.6 d

[enTpocTpeMuTenbHOe yckopeHue. Hampasienue eHTpOCTPEMUTENBHOTO

yckopenusi. @opmyiia i1l BBIYUCICHHUS YCKOPEHUS:

2
_w
R

<DopMyJ1a, CBA3bIBAOIIAA ICPUOA U YACTOTY O6paH_[eHI/I}II




V=

I“‘]||—-

1.7

1.8
1.9

1.10

Macca. ITnorHocts Bemectsa. @opmyia i BBIYUCICHUS ITIOTHOCTH:

_m
V

Cuna — BektopHas pusnueckas BenuyrHa. CloxeHue cui
SIBnenune unepuuu. [lepsriit 3akon HproToHa

Bropoii 3akon HerotoHa:

F=m-d

CoHaripaBieHHOCTh BEKTOpPa YCKOPEHHUS TeJla U BEKTOpa CHIIHI,
JEUCTBYIOILEH Ha TEJIO

Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fry=-F

1.12

1.13

Tpenue Mokost U TpeHue CKoJIbKkeHus. PopMyra U1 BEIYUCICHUS MOYJIS

CHJIbI TPCHUSA CKOJIBXKCHUS:

Frp:p-;‘ﬁ.i'

Hedopmarus tena. Yopyrue u Heynpyrue aedopmanuu. 3aKoH YIpyroi

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BcemupHoe Tarorenue. 3aKkoH BCEMUPHOTO TATOTEHHUS:

m, -m,
F=¢g. .1 2
R
Cuita TshkecTH. Y CKOpeHHe CBOOOTHOTO MaeHUsI.




1.15

1.16

®opmyia s BEIYUCICHHS CHIIBI TSDKECTH BOJU3M MOBepXHOCTH 3emun: F

=mg.
JBwxenue mnanet Bokpyr Connna. [lepBas kocMuueckasi CKOpOCTb.

HeBecomocTs 1 neperpy3ku
I/IMHy.TIBC TEJIa — BEKTOpHaA (1)I/I3I/I‘16CK35[ BCJIIMYHWHA.
=m0
I/IMHy.TIBC cucteMnl Tei1. I3MeHeHne HMITYJIbCA. I/IMHy.]'IBC CHUJIbI
3akoH COXpPaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTCMBI TCJI.
D=nyUy +in, U, =const

PeakTuBHOE NBUKEHUE

1.17

MexaHuueckas pa60Ta. CDOpMy'J'Ia JJI BBIYUCIICHUA pa6OTLI CHJIBI:

A=Fscosct

Mexannyeckast MOIITHOCTD:

n=4
I

1.18

1.19

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. q)opMyﬂa JJIs1 BBIYHMCIICHUA

KHUHETHYECKOM OHEPTHUHU:

HE)E
By
TeopeMa 0 KMHETUYECKOM OHEPIHUHn. CDOpMYJ'Ia JJIs1 BBIYHUCIICHUA

HOTeHHHaﬂbHOﬁ OHCPIHUU TCJia, IOAHATOIO

Hag 3eMIISit:

E,=mgh

MexaHnuueckas OHCPIrui:
E=E.+E,

3aKOH COXpaHEHUsI MEXaHN4YeCKOH 3Heprun. PopMyiia s 3aKOHA
COXPAHEHHUsI MEXaHUUYECKOM SHEPTUN B OTCYTCTBHE CUJI TpeHUS: £ = const.

[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPU HAJTMYUU CHIIBI TPEHHUSL.




[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHUKHU.
Peruar. Moment cuibl: M - Fl.

VYcioBue paBHOBECHS pblyara:

M +M, +..=0

1.20
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIX MeXaHU3MOB,
n= Aﬂmma
A‘S&I‘IIHHH
JlaBneHue TBEPAOIO TENa.
@opMyiia 11 BBIYMCIICHUS IABJICHMs TBEPIOIO Tena:
F
P= h
191 JHasnenue raza. ATMochepHoOe JaBlIeHHE.
' I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUIKOCTH.
@opMyia 11 BBIYMCICHUS 1aBJICHHS BHYTPU KUIKOCTH:
P=Pgh+Dy,
1.22 3akoH [lackans. 'unpaBauueckuii mpecc
3akoH Apxumena. dopmyna Juisi ONpeNeieHUs BbITAIKWBAIOUIEH CHUIIbL,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WIH ra3:
1.23
Fam =PV
VYcnosue ruiaBanus tena. [lnaBanue cynoB 1 Bo3ayxoIlaBaHUE
Mexanunueckue KoyiebaHus. AMIUIUTYA, NMEPHOA M 4YacToTa KoJieOaHui.
124 dopmyiia, CBSI3bIBAIONIAsl YACTOTY U MEPHUOJ] KOJIEOAHUMN:
. . 1
T
{95 MareMaTtnueckuii U NMPY>KUHHBIA MasTHUKU. [IpeBpaiienue sHepruu npu
' KoJ1e0aTenbHOM JABMKEHUU
1.26 3aryxatomue kojiebaHus. BeinykneHnbpie konebanus. Pezonanc
Mexannueckue BosHbL. [IpononbHble 1 onepedHble BOJIHBL. [lJIMHA BOIHBI
127 U CKOPOCTh PaclpOCTPAHEHHUSI BOJIHBIL:

r=v-T




1.28

1.29

1.30

1.31

3ByK. ' poMKOCTb 1 BbIcOTa 3ByKa. OTpakeHUE 3BYKOBOI BOJIHBI HAa TPAHULIE
IByX cpel. H(pa3Byk U yIbTpa3ByK

IIpaxmuueckue pabomul

N3mepenue cpeHel II0THOCTH BEILIECTBA; apXUMEI0BON CUJIBL; )KECTKOCTH
MPYXUHBL, KOd3(D(UIIMEHTa TPEHUS CKOJbXEHHsS; padOThl CHIIBI TpPEHUS,
CHJIBI YNIPYTOCTH; CpPEeIHEH CKOPOCTH JBHXKEHHs OpycKa MO HAaKJIOHHOM
IJIOCKOCTH; YCKOPEHUs OpycKa MpHU ABMXKEHUU MO HAKIOHHOM IMJIOCKOCTH;
4acTOThl M NEepHOoJa KoJeOaHUH MAaTeMAaTUYECKOr0 MasTHHKA; 4acTOThl U
nepuofa  KoneGaHUl  NpPYXKMHHOTO  MasTHHKA; MOMEHTa  CHJIbI,
JCMCTBYIOIIETr0 Ha phIvyar; paboThl CUIIBI YIPYTOCTH NPHU MOABEME Tpy3a C
MOMOIIBIO0 HEMOJBIKHOTO 0JI0Ka; paboThl CHJIBI YIPYTOCTH MPU MOABEME
rpy3a ¢ MOMOILBIO MOABUKHOIO OJIOKA.

HccnenoBanme 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTrpyKEHHOMN
YacTH TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH
CWJIBI OT MAacChl T€Ja; CUJIbl TPEHUS CKOJIBbKEHUS OT CHJIbI HOPMAJIbHOTO
JABJIEHUS U OT POJa MOBEPXHOCTHU; CUJIbl YIPYTrOCTH, BO3HUKAIOLIEH B
NpyXHHE, OT CTENeHH IedOopMaluy MPYKUHBI; YCKOPEHUsT OpycKa OT yria
HAKJIOHA HamNpaBIsIoNIe; mepuojga (4acToThl) KojeOaHUW HUTSIHOTO
MasiTHUKA OT JJIMHBI HUTH; NIEpU0JIa KojeOaHUN NPy KMHHOIO MAasgTHUKA OT
Macchbl Ipy3a M JKECTKOCTH IMPY>KHHbBI; HCCIEIOBAHME HE3aBUCUMOCTHU
nepuoja KojiebaHMM HUTSHOTO MasTHMKa OT Macchl Ipysa. IIpoepka

YCJIOBUS PABHOBCCHUS pbIvara

Qusuueckue sa6neHus 6 npupooe. TPUMEPHl TBUKEHUS C Pa3TUYHBIMU
CKOPOCTSIMM B XMBOM W HEKMBOW IPUPOJE, ACHCTBUE CUIBI TPEHUSA B
IIPUPOJE M TEXHUKE, IPUIUBBI U OTJIMBBI, JBMKEHHE IUIaHEeT COJHEYHON
CUCTEMBI, PEAaKTUBHOE JIBUKEHHE >XUBBIX OpPraHU3MOB, pbIYard B TeJe
YeJIOBEeKa, BIUSHME aTMOC(EpPHOro JaBJ€HHUS Ha >KUBOW OpraHu3M,
IUIaBaHWE pbIO, BOCHPHUATHE 3BYKOB JKMBOTHBIMHU, 3E€MJIETPSCEHUE,

celicMUYecKue BOJIHBI, HYHaMH, 3XO

Texnuueckue ycmpoticmea: CIMJIOMETP, TaTYUKU TOJ0XKEHUS, PACCTOSHUS
U YCKOpEHUs, TUHAMOMETp, MOJNIMITHUKH, PAKETHI, pblyar, MOABIKHBIA U
HETOBY)KHBIN OJIOKU, HAKJIIOHHAS IJIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY,
COOOIIAIONINECS] COCYJIbl, YCTPOMCTBO BOJOMPOBOJA, TUIAPABINYECKUI
npecc, MaHOMETp, OapoMeTp, BBHICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp,

9XO0JIOT, UCTIOIb30BaHKE yIIbTPa3ByKa B ObITY U TEXHUKE




TEIUIOBBIE ABJIEHUA

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONH TEOPUM CTPOCHUS

2.1 BemecTBa. Mopenu TBEPAOTO, JKHAKOTO M Ta3000pa3HOTO COCTOSHHMA
BeniecTBa. Kpucrammdeckue u amopHbie Tena
55 JIBmkenue wvacTull BemiecTBa. CBS3b CKOPOCTH JBUKEHHSI YacTHUI[ C
' Temreparypoil. bpoyHoBckoe nBmxenue, 1uddysus
23 CMaunBaHUE U KalWUISIPHBIE SBJICHUS
24 TemoBoe paciiupeHue u cxxatue
2.5 TemoBoe paBHOBECHE
6 Buytpennsist sneprust. Paborta u teruionepenada Kak crocoObl H3MEHEHUS
' BHYTpPEHHEH SHEPrUu
2.7 Bune! Temsonepenayn: TemI0ONPOBOIHOCTD, KOHBEKIINS, U3TYyUCHHE
HarpeBanne u oxnaxzaenue Tten. KomnuecTBo TemnoTel. VY jaenbHas
TEIUIOEMKOCTb:
2.8
O=am(t,—1,)
3aKOH COXpaHEHUs SHEPTUHU B TEIUIOBBIX IpoIeccax. Y paBHEHUE TEIIOBOTO
Oananca:
2.9
Q+0, +..=0
Ucnapenue n koHaeHcaus. Mi3aMeHeHne BHYTpEHHENH YHEPTUH B MPOLIECCE
210 WClapeHuss W KoHJeHcauuu. Kunenue sxuakoctu. YaenpHas Teriora
' napooOpazoBanus: L = O/m
2.11 BnaxnocTs BO3ayxa
[InaBnenue u kpucramiuzauus. V3MeHeHHME BHYTPEHHEW SHEPrUM IpHU
IUIaBJICHUU U KPUCTAJUIM3AlMU. Y eNIbHas TEIUIOTA MJIaBICHUS:
2.12 5 Q
“m
BHyTpeHHsAsT >Heprusi cropaHusi TOIUIMBA. YJieJbHAas TEIUIOTa CropaHus
2.13 ToruuBa: ¢ = Q/m




2.14

[Tpununs! paboTs! TermoBbix apurareneit. KI1Jl teruioBoro apuratens

2.15

IIpaxmuueckue pabomul

N3mepenne ynenpHOHM  TEIUIOEMKOCTHM  METAJUIMYECKOrOo  LUIMHAPA;
KOJIMYECTBA TEIUIOTHI, IOJIy4YEHHOTO BOJOH KOMHATHOW TeMIlepaTypbl
(bUKCUpOBaHHOM Macchl, B KOTOPYIO ONYIIEH HarpeTbli LUIHHID;
KOJIMYECTBA TEIUIOTHI, OTJAHHOIO HArPETHIM LIMJIMHAPOM, [IOCJIE OIyCKaHUS
€ro B BOJly KOMHAaTHOM TeMIIepaTypbl; OTHOCUTEIbHOMN BIAKHOCTH BO3AYXa;
YAEIbHOW TEIUIOTHl IUIaBlIeHUs Jbjaa. VccinenoBaHue M3MEHEHUs
TEMIIEPaTyphl BOJBI PU PA3IUYHBIX YCIOBUSIX; SBJICHUS TEINIOOOMEHA MpU

CMELIMBAaHUU XOJIOAHOW U ropsiuei BOABL; pOLecca UCTIapEHUS

2.16

Quzuyeckue AGNeHuUs 6 npupode: TOBEPXHOCTHOE HATSIKEHHE U
KanWUIApHBIE SIBJICHUS B TMPUPOJE, KPUCTALIBI B MPUPOJE, H3ITyUEHUE
Connua, 3aMmep3aHue BOJAOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, NHECA, CHCra

2.17

3.1
3.2
3.3

Texnuueckue ycmpouicmea: KalWUIAPbL, INPUMEPbl HCIOIb30BAHUS
KPUCTAJIJIOB, JKUJKOCTHBI TEPMOMETp, HAaTYUK TEMIIEpaTypsl, TEPMOC,
crcTeMa OTOIUICHUS IOMOB, TUTPOMETPHI, TICUXPOMETp, apoBast TypOuHa,

JIBUraTellb BHYTPEHHET 0 CrOpaHus
SJIEKTPOMAT'HUTHBIE SABJIEHUA
Onexrpuzanus Ten. J[Ba BUaa 3JIeKTpUUECKUX 3apsi/iOB
BsaumoneriicTBue 3apspkeHHBIX Tell. 3akoH Kynona

3aKOH COXpaHEHHS 3JIEKTPUIECKOTO 3apsiia

3.4

3.5

Onextpuueckoe mnojue. Hanpsx€HHOCTH anekTpuueckoro mnosid. [IpuHiun
CYNEPIIO3UINH IEKTPUUYECKHUX T0Jel (Ha KaYeCTBEHHOM YPOBHE)

Hocurenun QJICKTPUYCCKUX 3apsad0B. Z[eﬁCTBHe QJICKTPHUYCCKOI'0 IIOJII Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBO}IHI/IKI/I H IUSJICKTPUKHU

3.6

3.7

[TocTostHHBIN 2neKTpUYecKkuii TOK. J[eMcTBUS AnmekTprudeckoro Toka. Cuia
Toka. Harnpsbxenue.
I=q/t,U=A4/4

DnexTpuyeckoe COIIPOTUBIICHUE. YaensHoe JIEKTPUYECKOE
COIIPOTHBIICHHE:

R =pl/S




3.8

3akon OMa 1 yyacTka anekrpudeckoit nenu: [ = U/R

3.9

3.10

3.11

[TocnenoBarebHOE COETMHEHNE IMPOBOAHUKOB:
I, =I,: U=U,+U,. R=R +R,
HapannenLHoe COCIMHCHHUEC ITPOBOAHUKOB PAaBHOI'O COIIPOTHBJICHUA:

U=UgI=1+I;R=2.

2
CmMen1aHHbIE COCIUHCHUA ITPOBOAHHUKOB

PaboTa u MmomHOCTB 251ekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH oy — Jlenna:

O=IR-t

3.12

OngpIT BpCTe,Z[a. MarunuTtHOoe 1moJje IpsAMOIro MpoBOAHHKA C TOKOM. JInaun

MAarHUTHON UHIYKLIMH

3.13

3.14
3.15

3.16

MarautHoe 1oJie MOCTOSHHOIO Mar"HuTa. B3auMoIelcTBHUE ITOCTOSHHBIX

MarHuToB
JleficTBHE MarHUTHOTO I10JI1 HAa IPOBOJAHUK C TOKOM
OneiTel @apazes. SBieHne 37eKTpoMarHuTHON nHAyKuuH. [Ipasuino Jlenna

IIpakmuyeckue pabomul

H3mepenne DIEKTPUYECKOTO CONPOTUBIICHHMS PE3UCTOPA; MOLIHOCTH
JIEKTPUUECKOTO TOKA; pabOThI 3JIEKTPUUECKOT0 TOKA.

HccnepoBanue 3aBUCHMOCTH CHIIBI TOKAa, BO3HHUKAOIIETO B IPOBOJHHKE
(pe3ucTopbl, JaMIlOuKa), OT HANpsHKEHWs Ha KOHIAX IPOBOJHHKA;
3aBUCUMOCTH COIIPOTHUBIICHHS OT JUIMHBI TNPOBOJAHHMKA, IUIOIIANH €r0
MIOIIEPEYHOI0 CEYEHUS U YIEIBHOIO COIIPOTUBIICHHUS.

[IpoBepka  mpaBmima Il JJEKTPUYECKOTO  HAINpSDKEHUA  IIpHU
[IOCJIEIOBATEIILHOM  COCJUHEHUN IPOBOJHUKOB; IIpaBUia Uil CHUJIBI
JJEKTPUYECKOTO TOKA NPH IMAapajuIeIbHOM COEAUHEHUM IPOBOJHUKOB

(pe3ucTophl U TaMIOYKa)




3.17

Qusuueckue AeieHuss 6 npupode. SIEKTPUUECKUE SIBICHUS B atMocdepe,
ANEKTPUYECTBO HKHUBBIX OPraHM3MOB, MarHUTHOE IMoye 3emiu, napeid

IMOJIFOCOB, POJIb MArHUTHOT'O MOJIA AJIA )KU3HHU Ha 3eMHe, MOJIAPHOC CUAHUC

3.18

Texnuueckue ycmpoticmea: 3IEKTPOCKOIL, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUUK DJIEKTPUYECKOM SHEPruM, 3JIEKTPOOCBETUTENbHbIE IPUOOPSI,
HarpeBaTelIbHbIC ANEKTPONPUOOpPHI (mpumepsl), JIIEKTPUYECKUE
IPEJOXPAHUTENH, SJIEKTPOMArHUT, JIEKTPOJBUIATENb OCTOSHHOIO TOKA,

TEHEPaTOp MOCTOSHHOIO TOKA

3.19
3.20
3.21
3.22
3.23

3.24

3.25

3.26

3.27

DnexkTpoMarHuTHbIe BOJHBL. [1Ikana 3JeKTpOMarHUTHBIX BOJIH
JlyuyeBas moaensb cBeta. [IpsimonnHeiiHoe pacpocTpaHeHre CBeTa
3akoH oTpaxkeHus cBeta. [lnockoe 3epkaino

[Ipenomiienue cBeTa. 3aKOH MPETOMIICHHSI CBETa

Jlucnepcus cBeTa

JIunza. Xop nyqeﬁ B JIMH3C. (DOKYCHOC pacCTOAHHUC JIMH3BI. OnTtHueckas

cuina uH3el D = 1/F
I'ma3 xak ontuueckas cucrema. Onrudeckue mpudops

Ipakmuueckue pabomol

HHHPar##113MepeHne ONTUYECKON CHITBI COOMpArOIIe JINH3bI;, (POKYCHOTO
paccTosiHuA coOuparonield JUH3BI (IO CBOMCTBY paBeHCTBA pa3MEpOB
npeaMera M HM300pakeHWs, KOrja TpeJAMET pacloliokXeH B JIBOHOM
¢dokyce), mokazareis MpeJOMIICHUs CTEKIA.

#i#Par#H##lccnenoBanue  cBOMCTBA HM300pakeHHs, IOJYYEHHOTO C
MIOMOIIBIO COOMPAIOIIEH JINH3bI; U3MEHEHHs! (POKYCHOTO PacCTOSIHUS ABYX
CIIOKEHHBIX JINH3; 3aBHCUMOCTH yTJIa IPEJIOMIICHHUS CBETOBOTO JIy4a OT yIiia

MaaACHUA Ha I'paHULEC «BO3AYX — CTCKIIO»

Qusuueckue sasnenus 6 npupode.: 3atmenuss Connua u JIyHsl, 1Bera tedn,

ONTUYECKUE ABJIEHUs B aTMochepe (11BeT Heba, pedpakiius, pagyra, MUPax)

3.28

Texnuueckue ycmpouicmea: OYKH, MEPHUCKOI, (oToamnmnapaTr, ONTHYECKHUE

CBETOBObI

KBAHTOBBIE ABJIEHUA

4.1

4.2

PannoaxktuBHOCTh. Anb(a-, Oeta-, ramMma-usnydenus. Peakuuu anbda-u
Oera-pacmajna
OmnbiTl Pezepdopna mo paccesHuto anbga-yactull. [InanerapHast mozaens

aToMa




43

CocraB aromHoro sjpa. M3oroms!

4.4 [lepuon nmonypacnaja aTOMHBIX siiEp

4.5 SlnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
Qusuueckue s6leHUs 8 npupode: ECTECTBCHHBIH DPaIHMOAaKTUBHBIA (oH,

4.6 KOCMHUYECKHE JIy4d, PAIMOAKTUBHOE H3ITYYCHHE MPHUPOJIHBIX MHUHEPAJIOB,
JCCTBUE PaJIMOAKTHBHBIX U3TYYCHUIH Ha OPTaHU3M YEIIOBEKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, WHIAMBHIYaJbHBIH JTO3UMETD,

kamepa BunbcoHna, sjiepHasi sHEpreTuka




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 6388759333548433161344201264082674284947147114450
Bnapgeney CaseuHa Eneqa PefoposHa

OeicTevTened C 18.04.2025 no 18.04.2026



http://www.tcpdf.org

		2025-09-22T09:52:55+0500




