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OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

®u3nka ABISIETCS CHUCTEMOOOPA3YIOIIMM JUIsl €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHU,
U3y4YaeMbIX XMMHEH, Ouosiorueil, actpoHoMue u (usmdeckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHUHY MHpa, NPENOCTaBIseT HaumboJiee SICHbIE
oOpa3ipl MPUMEHEHHUs] HAyYHOIO METOJAA IO3HaHHSA, TO €CTh CIoco0a MOJIy4YeHUs
JIOCTOBEPHBIX 3HAHUHN O MUpE.

Onmna w3 THaBHBIX 3aj1a4  (PU3HYECKOro oOpa3oBaHHUS B CTPYKType OOIIero
00pa30BaHUs COCTOUT B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpeca
K HayKe y OOy4Yarommxcs.

Nzydyenne ¢usnku Ha 0a30BOM YpOBHE MpEANOJaraeT OBJIAJCHHUE CIEAYIOLIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAY4YHO OOBSICHSATH SIBIICHUS,

OLIEHHMBATh U IOHUMATh OCOOCHHOCTH HAyYHOT'O UCCIIEI0BAHMS,;

UHTEPIPETUPOBATh  JAHHBIE M  MUCIOJIB30BaTh  HAay4HbIE JI0KA3aTeJIbCTBA
JUTSI TIOJYY€HHUS BBIBOJIOBY.

HEJIM N3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

Henu n3yuenus (U3MKU Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHMs OMPECICHBI
B Konuenuuu mnpenogaBanusi ydeOHoro mnpeamera «Duzuka» B 00pa3oBaTeIbHBIX
OpraHu3anuax Poccutickon Oenepanuu, peAU3YIOIIUX OCHOBHBIE
oOmeoOpazoBareNibHble  TPOrpaMMbl,  yTBepkAEHHOW  pemeHueM  Kosteruu
MunucrepcTtBa npocsemnienus Poccutickoit @eneparuu (mpotokos ot 3 nexkadps 2019 r.
No TIK-48H).

Henu uzyuenus Gusmku:

npUOOpPETeHNEe HWHTEpPeca M CTPEMIICHHUS OOyYaroMMXCS K HAYYHOMY H3yYCHHIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEMH;

pa3BUTHE TPEJCTABICHUH O HAYyYHOM METOJie TO3HaHUS U (OPMHPOBAHUE
MCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

dbopMHupoBaHWEe HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa H3YUYEHHUS OCHOB
CTpOEHHUS MaTepuu U QyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE MPEACTABICHUNW O POIU (PU3UKUA JJISI  Pa3BUTUS  JIPYTHUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEJCTABICHUNA O BO3MOXHBIX cdepax Oyayuier npodeccuoHaIbHON
NEeSTENbHOCTH, CBSI3aHHON ¢ (PU3MKOM, MOATOTOBKA K JaldbHEHIIEMY OOYUYEHHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTikeHre 3TUX IeNield MpOorpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIETro
00pa3oBaHus 00ECIIEUUBACTCS PEUICHUEM CIICIYIONINX 3a/1a4:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOEHUU BEHIECTBA, O MEXAHMYECKHX,
TEIIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpUOOpPETeHNE YMEHWW OINUCHIBaTh HW  OOBACHATh (DU3WYCCKUE  SIBICHUS
C UCIOJIb30BaHUEM IOJTYUYECHHBIX 3HAHUM;



OCBOEHHE METOJOB PEIICHUsS MPOCTEUIINX PacUYETHBIX 3a7ad C HCIOIh30BAaHHEM
(bU3HYECKUX MOJICIICH, TBOPUYECKUX U MPAKTUKO-OPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHM HAOIIONaTh TPUPOJHBIC SIBICHUS M BBITOJIHSATH OIBITHI,
naboparopHbie pabOTBl M OKCIEPUMEHTAIBHBIC HCCICIOBAaHUS C HCIOJIb30BaHUEM
WU3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ HH(POpMalen GU3NIECKOro CoAep>KaHus, BKIIIOYas
UH(OPMAITUIO O COBPEMEHHBIX JOCTIKEHUAX (U3WKH, aHAIU3 W KPUTHIECKOE
OIICHUBaHWE WH(OPMAITUH;

3HaKOMCTBO cO cdepamu TpodheCcCHOHATBFHOW JCSITENbHOCTH, CBS3aHHBIMH
C u3MKOW, W COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHUAX
buznyecKoil HayKu.

MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYUEBHOM IIVIAHE

B coorBerctBun ¢ ®I'OC OOO yuebuslii npenmer «dPu3nkay BXOAUT B
npeaMeTHYI0 0071acTh «ECTECTBEHHO-HAYUHBIE MPEIMEThD» U SBJSETCS 0053aTeIbHBIM
1u1st uzyudenust. Ha uzyuenue gpusuku (60a30BbIil YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obpazoBaHus oTBoauTcs 238 wacoB: B 7 Kiacce — 68 yacoB (2 yaca B HEACIHIO),
B 8 Kitacce — 68 yacoB (2 gaca B HeAeno), B 9 kinacce — 102 gaca (3 yaca B HeJIEIIO).

[Ipennaraemslii B mporpamme mo Gpusnke nepedeHs JJ1adbopaTopHbIX pabOT U OMBITOB
HOCUT PEKOMCHJIATCIbHBIA  XapakTep, YUYWTeIb JenacT BBIOOP IPOBEACHUS
Ja00paTOpHBIX PpabOT W OMNBITOB € Y4YE€TOM HHAMBUIAYAIbHBIX OCOOCHHOCTEH
00yJarommxcsi, CHUCKA SKCIEPUMEHTAIBHBIX 3aJaHui, IMpejjiaraeMblX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOTO AK3aMeHa Mo (Pu3MKe.

COJEPXAHME OBYYEHUA
7 KIIACC
Pa3znen 1. ®u3uka u €€ posib B MIO3HAHUHU OKPYKAIOIIEro MUPa
®usuka — Hayka o npupone. fBimeHus npupoabl. DU3BNYECKUE SBICHUS:

MEXaHUYECKUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIE.
duznyeckue BennuuHbL. M3Mepenne Gusndeckunx BenuanH. Ouzndeckrue mpuoOopsI.
[TorpemHoCTh M3MepeHU Mex1yHapOIHas CUCTEMA €IMHULL.

Kak ¢uzuka u  Jgpyrue  ecTecTBEHHblE HAyKd  HU3Yy4alOT  MPUPOIY.
EctecTBeHHO-HAay4HBIN METOJ MMO3HAHUS: HA0II0/IeHNE, TOCTAHOBKA HAYYHOT'O BOTIPOCa,
BBIJIBUKEHUE TUIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE FUIIOTE3, 00BSICHEHNE HAOJII01aeMOT0
aBieHust. Onrcanue PU3NUECKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu
MexaHnuecKue, TETUIOBbIC, DJICKTPUICCKHUE, MArHUTHBIC, CBETOBBIC SIBJICHUS.
®dusnyeckure MpuOOPHI U MPoLIeypa MPSAMbIX U3MEPEHUM aHATIOTOBBIM U IU(PPOBHIM
pudOpoM.

Jlabopamophwvie pabomul 1 onvimol



OmnpeneneHue LeHbI ASIEHNS NIKaJIbl U3BMEPUTEIBLHOTO IPUOOpa.

N3mepenue paccTosiHUM.

N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO TETA.

Ornpenenenue pa3MepoB MajbIX TEI.

N3mepenne TteMiieparypsl NIpyU NOMOIIM XKUJIKOCTHOIO TEPMOMETpPA U JaTdyhKa
TEMIIEPATYPHI.

IIpoBenenne uccnenoBaHus IO MPOBEPKE TMIOTE3bI: TAIBHOCTh IOJIETA IIAPUKA,
MYIIEHHOTO0 TOPU30HTAIBHO, TEM 00JIblle, 4YeM OO0JIbIlIe BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUsI 0 CTPOEHHUH BelllecTBA

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenue yactul] Bemectsa. CBs3b CKOPOCTH JABUKEHHUS YAaCTHL C TEMIIEPATYPOH.
BbpoyHnoBckoe nBuxkenue, nuddysusa. BanmoaencTBre 4yacTHIl BEIIECTBA: MPUTIKEHUE
Y OTTAJIKMBAHUE.

ArperatHple COCTOSIHMSL BEIIECTBA: CTPOCHHME Ta30B, MKUIKOCTEM M TBEPIBIX
(KpUCTAIIIMYECKUX) Tel. B3auMMoOCBS3b MEXAy CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHpIX COCTOSHUSIX W WX AaTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOGeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronerne 6poyHOBCKOTO IBUKCHUS.

Ha6mronenune nuddysuu.

HaGmonenue sBieHHM, OOBSCHSAIOMMXCS MPUTSHKCHUEM WM  OTTAIKHMBAaHUEM
YaCTHI] BEIIIECTBA.



JlabopamopHvie pabomul u onvimol
OrneHka aAuamMeTpa aToMa MEeTOJI0OM PsiIoB (€ UCToJIb30BaHueM doTorpaduit).
OnbITH IO HAOTIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITh O OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHMe U B3aMMOAeiicTBHE TeJl
MexaHnnueckoe iBUkeHue. PaBHOMEpHOE 1 HEpaBHOMEpHOE ABUkeHUE. CKOPOCTb.
Cpennsig CKOpOCTh IPU HEPABHOMEPHOM JIBMKEHUU. Pacu€T myTH U BpEMEHU JIBUKEHHUS.
SIBenue uHepyu. 3aKoH HHEPIUMU. B3anMoaelicTBrUE Te Kak MpUYUHA U3MECHEHUS
CKOpOCTH JBWKEHMS Tell. Macca Kak mepa MHEpTHOCTH Teina. [IOTHOCTH BeuliecTsa.
CBs13b INIOTHOCTHU € KOJIMYECTBOM MOJIEKYJ B €IMHUIIE O0BEMA BEILIECTBRA.

Cuna kak xapakTepucTuKa B3auMojeincTBus Ttei. Cuiia ynpyroctd v 3akoH ['yka.
N3Mepenune cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBICHUE TATOTEHUS U cuia TskecTH. Cuna
TSOKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. CrioxkeHue CHll, HAMPaBICHHBIX
no oaHoil mpsiMmou. PaBHoneicTByromas cwi. Cuna TpeHus. TpeHue CKOJNbXKEHHUS U
TpeHue Mokos. TpeHne B IpUpPOJIe U TEXHUKE.

Jlemoncmpayuu
Habnronenne MexaHM4eCKOro JBMKEHHS Tea.
N3mepenune CKopocTy MPSIMOJIMHEHHOTO JIBUKEHHUS.
Habnronenue siBeHus: MHEPIUU.
Habmronenue u3MeHeHUs! CKOPOCTH MPH B3aUMOICHCTBUM TEI.
CpaBHeHHE Macc 10 B3aUMOACHCTBUIO TE.
CrnoxeHue cuil, HampaBJIEHHBIX IO OJHOMN MPSIMOIA.

Jlabopamopnwie pabomul u onvimol

OnpeneneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHHMS (IIAPUKA B dKUIKOCTH, MOJIETU
3JIEKTPUYECKOI0 aBTOMOOWMIISL U TaK Jajiee).

Omnpenenenne cpeHEN CKOPOCTH CKOJIBKEHUS OpyCKa WIX HIapUKa [0 HAKIIOHHOW
IIJIOCKOCTH.

OnpenenexHne INIOTHOCTH TBEPAOIO TeEJIA.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh pacTskeHus (nedopmanun) npyKUHbI
OT IIPUJI0KEHHOW CUIIBI.

OnebITHL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHIIBI TPEHHUSI CKOJIBKEHUS OT BEca Tela
Y XapakTepa CONPUKACAIOLINUXCS IOBEPXHOCTEN.

Pa3znen 4. /laByienne TBEpABIX TeJ, JKMIAKOCTEN U ra3oB

HNasnenue. CriocoObl yMEHBIICHHS M YyBEJIMYEHHUs JaBieHusa. [laBneHue rasa.
3aBUCUMOCTH JIaBJICHUS raza oT 00bEéMa, TeMieparypsl. [lepegaua nqaBneHust TBEpALIMU
TE€IaMH, JKUAKOCTAMU M Ta3zamu. 3akoH Ilackansa. [IlHeBMarnueckne MalIvHBI.
3aBUCUMOCTh JIaBJICHUSI SKUJIKOCTH OT TIIyOMHBL [mMapocraruueckuii mapagokc.
Coobmatoiuecs cocyibl. [ 'nipaBiuueckue MeXaHu3Mbl.

Atmochepa 3emuim u armocepHoe pgaBieHue. I[IpUuMHBI CyIIECTBOBAHMS
Bo3AymHON o00osouku 3emiu. Omnbir  Toppuuennu. HM3mepenne armocdepHOro



JaBJjeHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO J1aBlIEHUS OT BBICOTHI HAJl YPOBHEM MOPA.
[TpuGops! 15 U3MEpeHust aTMOCPEPHOTO TaBICHUSI.

JlelicTBHE XUIKOCTM M Ta3a Ha NOTPYKEHHOE B HUX TeJO. BelITalKuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Jlemoncmpayuu

3aBUCHUMOCTB JIABJICHUS ra3a OT TeMIEPaTyphI.

[Tepenava naBneHuUs )KUAKOCTHIO U Ta30M.

Coobmiatoiuecs CoCybl.

I'mppasnuueckuii npecc.

[IposiBnenue aericTBUst aTMOCHEPHOTO 1aBJICHHUS.

3aBUCUMOCTH BBITAJIKUBAIOIICH CHUIIBI OT 00BEMA MOTPYKEHHOW YaCTH Tela U
MJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITATKHUBAIOIIEH CUIIBI BECY BBITECHEHHOM JKHUJIKOCTH.

YcmoBue 1UIaBaHusA TEN: IUIABAHWUE WM IOTPYKEHHE Tell B 3aBUCHMOCTH
OT COOTHOUIIEHUS IIOTHOCTEN T€Ja U KUIKOCTH.

JlabopamopHwvie pabomul u onvimol

UccnenoBanne 3aBUCUMOCTH Beca Tela B BOAE OT 00bEMA MOrPYNKEHHOM
B JKMJIKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIONIEH CHUJIbI, ACHCTBYIONIIEH Ha TENO, MOTPYKEHHOE
B JKUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CWJIBI, JEWCTBYIOIIEW Ha TEJO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CUIIbI, JEHCTBYIOIIEH
Ha TEJIO B KUJKOCTHU, OT 00BEMA OTPYKEHHON B KUJKOCTh YaCTH TeJIa U OT TUIOTHOCTH
YKUAJIKOCTH.

KoncTtpynpoBanue apeomeTpa MM KOHCTPYMPOBAHUE JIOJKU MU OINpENEICHUE €€
IPYy30I0AbEMHOCTH.

Paznen S. PaGoTra u MOIIHOCTD. JDHEPrus

Mexanuueckasi pabota. MOLIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJIOK, HaAKJIOHHAs MIOCKOCTh. [IpaBuiio paBHOBeCHs
peruara. [lpumeHeHre mpaBmiia paBHOBECHS pbhlyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXxaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunernueckast v moteHuanbHas sHeprus. [Ipesparienue
OJIHOTO BUJa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUHU B MEXaHUKE.

Jlemoncmpayuu
[TpumMepbl NPOCTHIX MEXAaHU3MOB.

JlabopamopHvie pabomul u onvimol

Onpenenenne pabOTBI CWIBI TPEHHS TP PABHOMEPHOM JBW)KCHHHM Tena
10 TOPU30HTAIILHON TTOBEPXHOCTH.

HccnenoBanve yciioBuii paBHOBECHS phIyara.



N3mepenue K111 HaKJIOHHOM MIIOCKOCTH.
N3ydenue 3ak0Ha COXpaHEHHS] MEXaHUYECKOW IHEPTUU.

8 KJIACC

Pa3nen 6. TenioBbIe iBJIeHUS

OCHOBHBIE MOJOKEHUSI MOJICKYISIPHO-KUHETUUECKON T€OPUU CTPOCHUS BEIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJ1. ONBITHI, TOATBEPAKAAIOIINE OCHOBHBIE MMOJIOKEHUS
MOJIEKYJISIPHO-KHHETUYECKON TEOPHUH.

Mopaenu  TBEPAOTO, JKUAKOIO M  Tra3000pa3HOr0 COCTOSHMN  BeIECTBA.
Kpucramnmmueckne u amopdusie Tena. OObsICHEHHWE CBOWCTB Tra3oB, JKUIKOCTEH W
TBEPABIX TEJI HA OCHOBE MOJI0KEHUN MOJIEKYJISIPHO-KUHETHYECKOH Teoprun. CMauMBaHue
Y KaluUISIpHBIC SIBJIEHUS. TEnIoBO€ paClIUPEHUE U CKATHUE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO ABHXKEHUS YaCTHII.
Braytpennss sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEHW YHEPTHM: TEIUIoNepeaada H
coBepuieHue paboThl. Bunpl Temmonepegauyd: TEIIONPOBOAHOCTb, KOHBEKIIUS,
W3JTy4YCHUE.

KomnyecTtBO TeEIIOTH. YelbHAs TEIUIOEMKOCTh BeEIeCTBA. 1eImIooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHUE TeIuioBoro OanaHca. [lnmaBieHue u oTBepAeBaHUE
KPUCTANIMYECKUX BEIIECTB. YJIeJbHas TemioTa IuiaBieHusa. IlapooOpazoBaHue wu
koHneHcarusi. Ucmapenwe. Kunenue. VYaenpHas Teriora mapooOpa3zoBaHMUS.
3aBUCHMOCTH TEMITEpATyPhl KUTICHHUS OT aTMOC(EPHOTO JaBJICHHUS.

BrnaxxnocTh Bo3ayxa.

DHeprus TOIIMBA. Y IeJibHas TEIUIOTa CTOPAHMUSL.

[Tpunnmner pabotel TeroBbix Asuratenaei KIIJ teroBoro asurarens. TermoBbie
JIBUTATEIIN Y 3aIIUTa OKPYKAFOIIEH CPEIBI.

3aKOH COXpaHEHUS U MIPEBPAIICHUS SHEPTUM B TEIJIOBBIX MPOlieccax.

Llemoncmpayuu
Habnronenune 6poyHOBCKOTO IBUKEHUS.
Ha6nronenune nuddysun.
Habmnronenue sBieHuii cMauyuBaHUs U KaTWJUISIPHBIX SIBIICHUM.
Habmronerne TenioBoro pacimpeHus Tei.
N3menenue naBieHuss rasza MNpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIQXKICHHH.
[IpaBuia uamMepeHus: TeMrnepaTyphbl.
Bunbl Tenonepenayn.
OxJtaXKeHue MPU COBEPIIICHUU PaOOTHI.
Harpeanue npu coBepiiieHuu pabOThl BHEITHUMHU CUJIAMH.
CpaBHeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmronenue kumeuus.
HaOnronenue nocrosiHcTBa TeMIEpaTyphl MPHU TIJIaBICHUU.



Moienu TENJIOBBIX JIBUTATEICH.

Jlabopamophwvie pabomul 1 onvimol

OnbITHI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSIAKEHUS.

OMnBITH IO BRIPANTUBAHUIO KPUCTAIIJIOB TIOBAPEHHOW COJIM MJTU caxapa.

OnBITH O HAOTIOJECHUIO TETUIOBOTO PACIIUPEHHS Ta30B, KUIKOCTEH W TBEPIBIX
Tell.

Onpenenenue NaBieHrs BO3yXa B OaJUIOHE IIIPHIIA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBHUCUMOCTb JIaBJIIEHHUS BO3AyXa OT €ro o0béma u
HarpeBaHMs WU OXJIAKICHUS.

[IpoBepka TrHUIOTE3bl JWHEWHONW 3aBUCUMOCTU JUIMHBI CTOJIOMKA SKHIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3MeHeHust BHyTpEHHEN SHEPTUHU Teja B pe3yJibTaTe TeIuionepeaadu
¥ paOOThI BHEIIIHUX CHII.

WccnenoBanue siBlieHUs TEIUIOOOMEHA MPU CMEIIMBAHUM XOJIOAHOW M ropsyeit
BOJIBI.

Ompenenenre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW TIpU TEIIOOOMEHE
C HarpeThiM METAITUYECKUM LUITUHAPOM.

Onpenenenue y1enbHON TEIIOEMKOCTH BEIIECTBA.

UccnenoBanue nporecca uCHapeHus..

OmnpeneneHre OTHOCUTENIbHOM BIIaXKHOCTH BO3yXa.

OnpenenenHue yeabHOM TEIIOTHI IIJ1aBIACHUS JIb/A.

Pa3znes 7. DiiekTpuUecKHe M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa snekTpuueckux 3apsgoB. BzaumopeiicTBue
3apsoKeHHBIX Tel. 3akoH KyoHa (3aBUCHMOCTh CHITBI B3aUMOICHCTBUSI 3aPSKEHHBIX TEIl
OT BEJIMYUHBI 3aPSAJI0B U PACCTOSIHUSI MEXKAY TEJIaMM ).

Onexktpuueckoe rmnone. Hanpsok€HHOCTh  dnexkrprueckoro mnonsd.  [IpuHmun
CYyNEepHO3ULIMH JICKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsa/ioB. DJIEMEHTApHBIA AJIEKTPUUYECKUN  3apsi.
Crpoenue aroma. IIpoBOAHMKH M JUAIEKTPUKU. 3AKOH COXPAHEHHS AJIEKTPUUYECKOTO
3apsiaa.

DIIEKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. ICTOUHMKH
NOCTOSIHHOTO TOKa. JIEHCTBUSA AJIEKTPUYECKOTO ToKa (TEIIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B )KUIAKOCTAX U ra3ax.

Onektpuueckas uenb. Cuiia Toka. DiekTpuiyeckoe HanpsikeHue. COnpoTHBIIEHUE
MPOBOJHUKA. YIEJIbHOE CONPOTHUBIICHHE BelecTBa. 3akoH Oma sl ydacTKa LETMH.
[TocnenoBaTenpHOE U MapajuIeIbHOE COEIMHEHUE TPOBOHUKOB.

PaboTa u MOIITHOCTH 3JIEKTpUUYECKOro ToKa. 3akoH Jkoyns—JIenua. Dinektpuueckue
IENU ¥ TOTPEOUTENN INEKTPUIECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[ToctostnHble MarHuThl. B3anmoaelcTBME TOCTOSHHBIX MArHUTOB. MarHutHoe
nosje. MarHuTHoe noJjie 3eMJIM U e€ro 3Ha4eHue i >Ku3HM Ha 3emiie. OnbIT DpcTena.



MarauTtHoe 1oJie 3JEKTPUYECKOrO TOKa. lIpuMeHeHne 31eKTPOMArHUTOB B TEXHUKE.
JleiicTBUE€ MarHUTHOTO TOJISl HA MPOBOJHHUK C TOKOM. DJIEKTPOJABUIATENb OCTOSHHOIO
TOKa. lcnosb30BaHWE  DIIEKTPOJABUIATENIEM B  TEXHUYECKMX  YCTPOMCTBAX M
Ha TPaHCIIOPTE.

Onbitel Dapanes. fIBneHne snekTpoMarHUTHOW WHAyKUMU. l[IpaBuno JleHna.
OnekTtporenepaTop. CrnocoObl MOJYyUEHUs! 3JIEKTPUUYECKON AHEPrUH. DIIEKTPOCTAHIIUU
Ha BO30OHOBJIIEMBIX HCTOUYHUKAX SHEPTUU.

Llemoncmpayuu
DJeKTpU3aLus Tel.
JIBa poJia 3JIEKTPUYECKUX 3aPAJIOB U B3aUMOJECHCTBHE 3aPSIKEHHBIX TEII.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKONA.
DIIEKTpOCTaTUYECKAast MHAYKIHSI.
3aKOH COXpaHEHUs AIEKTPUUECKUX 3aPSJIOB.
[IpOoBOAHUKM U JUATIEKTPUKHU.
MogaenupoBaHue CUIIOBBIX JIUHUM 3IEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSTHHOTO TOKA.
JIeHCTBUS IIEKTPUYECKOTO TOKA.
DIIEKTPUYECKUMN TOK B XKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenue cuibl TOka aMIepMETPOM.
N3mepenune 351eKTpUIeCKOro HapsiKEHNS BOJIbTMETPOM.
PeocraTt 1 Marazus COpOTUBIICHUHN.
B3auMopelicTBrHE MOCTOSHHBIX MATHUTOB.
MopenupoBaHue HEBO3MOKHOCTH Pa3IeIEHNUs ITOJTCOB MarHUTA.
MopaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MArHUTOB.
OnbIT IpcTena.
MarauTtHo€e noJie ToKa. DJIEKTPOMarHur.
JleicTBME MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
DJIEKTPOJIBUTATENb MOCTOSTHHOTO TOKA.
HccnenoBanue aBiaeHUS 3EKTPOMArHUTHON UHAYKIIVH.
OmnebiTel @apanes.
3aBUCHUMOCTb HANPABJIEHUS UHIYKIIMOHHOTO TOKA OT YCIOBUIN €r0 BO3HUKHOBEHHSI.
DIIEKTPOreHepaToOp NOCTOSHHOTO TOKA.

Jlabopamophvie pabomul u onvimol
OnbITH IO HAOITIOICHUIO YTICKTPU3AIMH TEJI MHIYKIIUEH U TP COMPUKOCHOBEHHH.
HccnenoBanne nelcTBUS SIEKTPUUECKOTO OISl HA POBOJTHUKHU U IUAIICKTPUKH.
COopka 1 mpoBepka padOThI IEKTPUUECKOMN IIEMTU TOCTOSHHOTO TOKA.
W3mepenne u peryanpoBaHUe CHIIBI TOKA.
N3mepenne u peryInpoBaHne HAPSHKCHMS.
HccnenoBanue  3aBUCUMOCTM  CHJIBI  TOKa, HAYIIETO  Ye€pe3  PE3UCTop,
OT CONPOTHBIICHUS PE3UCTOPA M HAMPSHKCHUS HAa PE3UCTOPE.



OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  DJIEKTPUYECKOTO  CONPOTUBIICHUS
MIPOBOJIHHUKA OT €r0 JUIMHBI, IJIOMIaA1 ITOIIEPEYHOr0 CEYECHHS U MaTepuara.

[IpoBepka npaBuia CIOKEHUS HANIPSYKEHUM MPU MOCIEI0BATEIbHOM COESIMHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIbI TOKA MPH MapajIeIbHOM COEIMHEHUU PE3UCTOPOB.

Omnpenenenne pabOThI TEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HAa PE3UCTOPE.

HccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYLIErO0 4Yepe3  JaMIIOUKYy,
OT HAIIPSDKEHUS Ha HEM.

Onpenenenue KIIJ[ HarpeBaTesns.

HccnegoBanre MarHuTHOTO B3aMMOJEHCTBHUSI IOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHUTHOTO TOJISI TOCTOSHHBIX MAarHUTOB MPU UX OOBEAMHEHUU H
pa3aeiICHUHN.

UccnenoBanue 1eicTBUs 3IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJECHCTBUSA KaTyLIKU
C TOKOM Y MarHUTa OT CUJIbI TOKA U HAIIPABJICHHS TOKA B KaTYIIIKE.

N3ydenue nelicTBUS MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

KoHctpynpoBanue u nuzyueHue paboThl 371€KTPOIBUTaATEN.

N3mepenue KIIJ1 anexkTpoaBUrareibHOM yCTaHOBKH.

OnbITHI IO UCCIIEIOBAHUIO ABJICHUS 3JIEKTPOMArHUTHOW UHIYKIIUU: UCCIICIOBAHHE
VM3MEHEHUW 3HAUYCHUS U HAIIPABJICHUS HHAYKIIMOHHOIO TOKA.

9 KVIACC

Pa3znen 8. Mexanuyeckue siBJIeHUsI

Mexannueckoe  ABWKEeHHME. MarepuanpbHas  Touka. (CucremMa  OTcuéra.
OTHOCHUTENIBHOCTh ~ MEXaHHYECKOro  JIBM)KEHHS. PaBHOMepHOE  IpPsIMOJIMHEWHOE
nBwxeHue. HepaBHOMepHOe mnpsAMoJIMHEMHOE ABMKeHHE. CpenaHss W MIHOBEHHAas
CKOpOCTb TeJa IPU HEPABHOMEPHOM JBHKEHUHU.

Yckopenune. PaBHOycKkopeHHOE TIPSIMOTMHEHHOE ABMkeHne. CBOOOIHOE MaeHHE.
Omnbitel ['anunes.

PaBHOMepHOE JnBHWXKEHHME MO OKpyx)HOcTH. llepuon u wyactora oOpauieHwus.
JIuHeiHas 1 yriioBas CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

Ilepsbii 3akoH HeroTona. Bropont 3akoH Hprotona. Tpernii 3akoH HproToHa.
[IprHIMI CyTIEpIIO3UIIUY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWJIa TPEHUS CKOJBXKCHUS, CUJIa
TPEHUS MOKOSI, IPYTUE BUJIBI TPEHUSI.

Cuna TsDKECTH U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpEHHE CBOOOHOTO MaICHUsI.
JBmwxenune mianer Bokpyr Connua. IlepBas kocMmuueckas ckopocTb. HeBecoMocTh u

neperpy3Ku.



PaBHoBecne wmatepuanbHONM TOYKH. AOCOMIOTHO TBEpPHOE Teno. PaBHOBecue
TBEPAOIO TeJa € 3aKPEIVIEHHON OChIO BpaleHusl. MOMeHT cuibl. L{eHTp TsxecTH.

Nmnynsc Tenma. W3meHeHue wnmmynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHS
UMITyJibca. PeakTUBHOE IBUKEHHE.

Mexannyeckasi paboTa U MOIIHOCTh. PaGoTa cui TspKeCcTH, YNPYrocTd, TPEHHUS.
CBs13b 3Hepruu u padoThl. [ToTeHanbHas SHEeprus Tena, HOJHATOT0 HaJl TOBEPXHOCTHIO
3emnu. [loTeHunanpHas sHeprus cxkaroi npyxuHbel. Knunetnueckas sHeprus. Teopema
0 KUHETUYECKOM 3HEPrUH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Habnronenne MexaHM4eCcKOro ABUKEHUS TeJla OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.

CpaBHeHue yTel U TPACKTOPUM IBUKEHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO
pPa3HBIX TEJI OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHEMHOTO IBH>KEHUSI.

HccnenoBanne npru3HaKoB PaBHOYCKOPEHHOTO JBUKEHUS.

HalGnronenue nBuskeHus Teja 1no OKpy>KHOCTH.

HabGmronenne MexaHWUYeCKUX SIBICHWM, NPOUCXOASIIMX B CHCTEME OTcuéra
«Tenexka» pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHUTENIBHO KaOWHEeTa
(UK.

3aBHCUMOCTh YCKOPEHHS TEIA OT MAcChl T€Ja U ICMCTBYIOIIEH HA HETO CHUIIBL.

HaGnronenue paBeHCTBA CUIT TPU B3aUMOJICHCTBUH TEIL.

N3meHneHne Beca Tena npu yCKOPEHHOM JIBUKECHUMU.

[Iepenaua umiryJibca mpy B3aMMOJEHUCTBUHU TEIL.

[IpeobpazoBanus IHEPTUM NPU B3aUMOJICUCTBUU TETI.

CoxpaHeHure UMITyJIbCa IPU HEYTIPYTOM B3aUMOICHCTBUH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aUMOJIEHCTBUU.

HaGnronenue peakTHBHOTO JBUKEHUS.

CoxpaHeHre MEeXaHUYeCKOU HYHEPTUU MPU CBOOOTHOM IaJICHUU.

CoxpaHeHHE MEXaHWYECKOW DHEPruu TMpH JBWKEHUU Tela TOJ JACHCTBHEM
MPY>KUHBI.

Jlabopamopnvie pabomsi u onvimol

KoHcTpyupoBanue TpakTa Juisl pa3sroHa U JajbHEHIIEero paBHOMEPHOIO IBUKEHUS
IIapUKa WIH TEIEKKH.

Onpenenenue cpelHed CKOPOCTH CKOJBXEHHUS OpycKa WM JIBUKEHUS IlapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenre yCKOpEHHUs Tela MPU PaBHOYCKOPEHHOM JABM)KCHUU IO HAKIOHHOM
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHU MPU PaBHOYCKOPEHHOM JIBIKEHUHU
0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka TUIOTE3BI: €CIIM MPU PABHOYCKOPEHHOM JIBIDKEHUH 0€3 HadalbHON
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJl HEYETHBIX YHUCEN, TO COOTBETCTBYIOIINE IPOMEKYTKU
BPEMEHH OJIMHAKOBBI.



HccnenoBanre 3aBHCUMOCTH CHIJIBI TPEHHSI CKOJIBKEHHUSI OT CHJIBl HOPMAJILHOTO
TTABJICHMSI.

Omnpenenenre k03P GUIIMEHTA TPEHUS CKOJIBKCHHUSI.

Omnpenenenre KECTKOCTU TIPYIKUHBI.

Onpenenenne pabOTBI CWIBI TPEHHS TPH PABHOMEPHOM JIBFDKCHHUU — Tella
110 TOPU30HTAIILHON TTOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YOPYTOCTH TPHU MOABEME TPy3a C HCIOIH30BAaHHEM
HEMOBM)KHOTO U MOABUKHOTO OJIOKOB.

N3yuenne 3akoHa COXpaHESHUS SHEPTUU.

Pa3znen 9. Mexannueckue KoJie0aHNA ¥ BOJHDBI

KonebarenpHoe nBmwkeHne. OCHOBHBIC XapaKTEPUCTUKH KoJICOAHMM: IepHOf,
4acToTa, aMIUIUTyJa. MaremMaTUdecKHuil W NpYKUHHbIM MasTHUKU. [IpeBparnieHue
SHEPruu MpH KOoJaeOaTeIbHOM JABUKECHUM.

3aryxaroniue kosiebaHus. BeiHyxkaeHHble KojieOanus. Pe3sonanc. MexaHnuueckue
BOJIHbI. CBOMCTBa MeXaHW4YeCKuUX BOJIH. [Ipo/onpHBIE M MonepedyHble BOJIHBI. J[jirMHa
BOJIHBI M CKOpPOCTh €€ pachpocTpaHEHHs. MexaHMYeCKUE BOJHBI B TBEPIOM TelIE,
CECMHUYECKHE BOIHBI.

3Byk. ['pomkocTh 3Byka u BbIcOTa TOHA. OTpakeHue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Jlemoncmpayuu
HaGnronenue konebanuit T moJ1 AEMCTBUEM CHIIBI TSDKECTU U CHIIBI YIIPYTOCTH.
HaGnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaGnronenue BIHYKIEHHBIX KOJICOAHHUI 1 pe30HaHca.
Pacnpoctpanenue npo10JibHBIX U MOMEPEUHBIX BOJIH (HA MOJICIIN).
HaOnronenune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHL.
AKYCTUYECKHI PE30HAHC.

JlabopamopHvie pabomul u onvimol

Omnpenenenre 4acTOThI U epruoAa KojieOaHU MaTeMaTUYECKOro MasgTHHUKA.

OmnpeneneHue 4acTOThI U eprUoAa KojieOaHUM NPYKUHHOTO MasiTHUKA

HccnepoBanue 3aBUCMMOCTH MEpUO/a KOJIeOaHW MOABEIIEHHOTO K HUTH Ipy3a
OT JUTUHBI HUTH.

UccnenoBanue 3aBUCUMOCTHA TEepHoJa KOJEOAHUN TPYKUHHOTO MAasTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTHU MEepUOJa KoJeOaHUl rpysa, MOJBEUICHHOIO K HHUTH,
OT Macchl Ipy3a.

OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb MEpHOAa KOJeOaHWH Npy>KUHHOTO
MasiTHUKa OT MacChl rpy3a M KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus CBOOOHOTO MaJICHHS.

Paznesa 10. djeKTpoMariuTHOE 1M0JI€ ¥ 3JIeKTPOMATHUTHBIE BOJIHbI



DIIEKTPOMAarHuTHOE ToJIE. DNEKTPOMarHuTHbBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama s;mekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
3JIEKTPOMAarHUTHBIX BOJIH JJISI COTOBOM CBSA3H.

DJIeKTpOMarHuTHas nmpupoja ceeta. CkopocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBBIE CBOMCTBA CBETA.

JlabopamopHvie pabomul u onvimol
N3yuenune cBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIIBHOTO TenedoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JlyueBas mogmens cera. Mcrounuku cBeta. [IpsmonuHeiHOE pacrpoCTpaHEHUE
ceera. 3armenuss ConHua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBera. 3akoH mOpeinoMiieHHss cBeta. [lomHOe BHYyTpeHHee
OTpakeHHe cBeTa. Vcronp30BaHME MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX
CBETOBOJAX.

JIunza. Xox nydeit B nuH3ze. OnTudeckas cucreMa (oroanmnapara, MUKpPOCKOIA U
Teneckomna. ['na3 kak onrudeckas cucremMa. bim3opykocTs U JATbHO30PKOCTb.

Pasznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CroskeHne CeKTpalIbHBIX
uBeToB. /ucnepcus cera.

Jlemoncmpayuu
[IpssmMosiMHEHOE paCcCIIPOCTPAHEHUE CBETA.
OtpaxeHue cBeTa.
[Tonydenue n300pa>keHUil B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
Onruueckuii CBETOBO/.
Xox mydeil B coOuparonieil JnHs3e.
XoJ 1y4yen B pacCEMBAOIIEH JIMH3E.
[Tomyuenue n3o0paxxeHu# ¢ MOMOIIBIO JTUH3.
[Ipunuun nerictBus poroanmnapara, MUKPOCKONA U TEJIECKOIIA.
Mopens riasa.
Paznoxenue 6em1oro cBeta B CHEKTP.
[Tomyuenue Genoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamophwvie pabomul u onvimol
HccnemoBaHue 3aBUCHMOCTH YTJIa OTPaKEHUSI CBETOBOTO JTyda OT YIJIa TTaICHUSI.
N3ydeHne xapakKTepUCTHK N300pakeHUS MTpeIMeTa B TUIOCKOM 3epKaJie.
HccnenoBanue 3aBUCMMOCTH YIJIa IIPEJIOMIICHHST CBETOBOIO JIyda OT YIJIa IaJCHHUs
Ha TPaHMIIE «BO3IYX—CTEKIION.
[Tonydenue n3o0pakeHU ¢ TOMOIIbIO COOUPAIOIIEH JIUH3BI.



OmnpeaneneHue GOKYCHOTO pacCTOSHUS M ONITUYECKON CHIIBI COOMPAIOLICH JTHH3BI.

OmnBITHI IO Pa3I0KEHUIO OEI0r0 CBETa B CIIEKTP.

OmnbITH IO BOCHIPUATHIO LIBETA MPEAMETOB IIPU UX HAOIIOJEHUM UYepe3 LBETOBbIC
(UIBTPBIL.

Paznen 12. KBaHTOBBIE sIBJIEHUA

OneiTel Pezepdopna u 1utanetapHas Mojelb atoma. Mojens atoma bopa.
Hcnyckanue u orionieHue ceera atomoM. KBaHThI. JIMHEHYaThIE CIIEKTPHI.

PannoaktuBHOCTE. AJba-, 6eTa- u ramma-u3nydeHus. CTpoeHre aTOMHOTO sIpa.
Hyxiionnas mozens atomHoro siapa. M3oronel. PaguoaktuBabie npeBpamenus. [lepron
MoJIypacrajia aTOMHBIX S7Ep.

S nepHble peakiny. 3aKOHbI COXPAHEHUA 3apPAI0BOTO U MACCOBOTO YUCEI. DHEPrus
CBSI3U aTOMHBIX sifep. CBsi3b Macchl M SHepruu. Peakuuu cuHTE3a W ACJICHUS SIIEP.
Ncrounuku sneprun CosHIa U 3BE3]I.

SnepHast osHepretuka. JIeHCTBUA paJUOAKTUBHBIX M3JIYyYCHUH Ha IKUBBIC
OpraHu3MBbl.

Jlemoncmpayuu
CrexTpbl U3JIy4eHHUs U MOTJIOIICHHUS.
CrexTpsl pa3IM4HbIX Ta30B.
CnekTp Bojiopoja.
Habnronenue tpexoB B kamepe BusbcoHa.
PaboTa cuéTurka HOHU3UPYIOUIUX U3TYUYEHUN.
Peructpanus u3nydeHus: IpUpOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamophwvie pabomul u onvimol

HaGroteHue CIuIONTHBIX U IMHEHYAThIX CIIEKTPOB U3ITyUeHHUS.

HccnenoBanue TPEKOB: M3MEpPEHUE JHEPTHMHM YACTHIBI MO TOPMO3HOMY ITyTH
(o pororpadusam).

N3mepenne painoakTUBHOTO (hOHA.

IHoBTOPUTEJIHbHO-00001IAI0 NI MOXYJIb

[ToBTOpHUTENBEHO-0000IAIOMINKA MOAYJb NpPEIHAa3HAYEH [UIsl CUCTEMAaTH3alud W
0000IIIeHHs] NPEIMETHOTO COJAEpPkKAHUS U ONbITa JEATEIbHOCTH, MNPUOOPETEHHOTO
Opu HM3yYEHUH BCEro Kypca (U3MKM, a Takke JUIsl TOJATOTOBKA K OCHOBHOMY
roCyJIapCTBEHHOMY AK3aMEHY 10 (pu3uKe JiJIsi 00y4aromuxcs, BHIOPABIIUX ATOT YUeOHBIN
npeaMer.

[Ipu wu3ydyeHHH AAHHOTO MOAYJS PEATUYIOTCS U CUCTEMATU3UPYIOTCS BHUIBI
JESATENbHOCTH, Ha OCHOBE KOTOPBIX OOECHEYMBAETCS JIOCTHXKEHHE MPEAMETHBIX H
MeTaInpeIMETHbIX IUTAHUPYEMBIX pEe3ybTaTOB oOy4eHus, dopmupyercs
€CTECTBEHHO-HAy4YHasi TPAMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB MCCIIEJOBAaHUS
SIBIICHUN MPUPOJIBI U TEXHUKHU, OBJIAJICHHE YMEHUSMU OOBICHATH (DU3UUECKUE SBIICHUS,



MIPUMEHSST MOJIyYCHHBIE 3HAHUWS, pElaTh 3aJa4d, B TOM 4YHCIIE KAaYECTBEHHBIE H
DKCIEPUMEHTAJIbHBIC.

[TpuHUIMNIMATBEHO AEATETBHOCTHBIN XapaKTep JAHHOTO pa3zera peain3yeTcs 3a CUET
TOTO, YTO O0Yy4YaroUIHecs BHIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIaraeTcs:

HA OCHOBE MOJyYEHHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBSCHATH (PU3NUYECKUE
SBJICHUS B OKPY’KAIOLIEN IPUPOJAE U ITIOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUM, B TOM YHCIIE
JUISl TPOBEPKHU TUIIOTE3 U MOTyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITh HAyYHbIE OCHOBBI HauOOJiee BaKHBIX JIOCTHXKEHHN COBPEMEHHBIX
TEXHOJIOTUM, HaIpUMeEp, MPAKTUYECKOrO0 MCIIOJIb30BAHUS PA3JIMYHbIX HCTOYHUKOB
SHEPrMA HA OCHOBE 3aKOHA IPEBPAIICHUS W COXPAHEHUS BCEX M3BECTHBIX BHUIOB
DHEPIUH.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne (Qu3MKM Ha ypOBHE OCHOBHOIO OOLIEro 0OOpa3oBaHUs HANpPaBIIEHO
Ha JIOCTIDKEHHE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30oBaTelbHBIX
pe3yIbTaToB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbraTe n3ydeHuss (pU3MKM HA YPOBHE OCHOBHOrO 0OIEero oOpa3oBaHUs
y oOyuaronierocst OyayT c(hopMUpOBaHbI CIEAYIONIUE JIUYHOCTHBIE PE3yJIbTaThl B YACTH:

1) naTpMOTHYECKOTr0 BOCTIMTAHMSA:

IPOSIBJIEHUE HMHTEPECA K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(u3nyecKoil HayKu;

[IEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3NKOB;

2) rpa:KIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYKICHHH OOIIECTBEHHO-3HAUYMMBIX
U OTUYECKUX MPOOJEeM, CBS3aHHBIX C MPAKTHYCCKUM TMPUMEHEHHEM JOCTIKEHUH
buzukwy;

OCO3HAHHUE BAKHOCTH MOPATHHO-ITUYCCKUX MTPUHITUIIOB B JICATEIHHOCTH YIEHOTO;

3) 3cTeTHYEeCKOro BOCIIUTAHHUA:
BOCIIPHATHE OCTECTHYCCKUX KauyecTB (U3MYECKOW HAyKd: €€ TapMOHUYHOTO
IIOCTPOCHUS, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 O3HAHUS:

OCO3HAHUE LIEHHOCTH (PU3MYECKONM HAYKH KaK MOIIHOI'O0 MHCTPYMEHTA MO3HAHUS
MHUpa, OCHOBBI Pa3BUTHS TEXHOJOTHH, BAXKHEHUIIICH COCTABIISIIONICH KYJIBTYPHI;

pa3BUTHE HAy4yHOH JIFOOO3HATEILHOCTH, WHTEpeca K HCCIEI0BATeIbCKON
JIESITEIIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIHOHAILHOTO 0JIArOMOTYYHSI:
OCO3HaHME LIEHHOCTM Oe3omacHoro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BAKHOCTH MpaBui 0€30MacHOro MOBEJACHUS HA TPAHCIOPTE,
Ha JIOPOTax, C ANEKTPUIECKUM H TEIJIOBBIM 000PYAOBAHUEM B JIOMAIITHUX YCIIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKA pedICKCHHU, MMPU3HAHUE CBOETO MpaBa Ha OIMIMOKY H
TaKOTO K€ MIpaBa y APYroro 4ejIoBeKa;

6) Tpy10BOIr0 BOCIIUTAHMSI:

AKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aluu, ropojaa, Kpas) TEXHOJOTHYECKOW W COIHMATIbHON
HAIPaBJICHHOCTH, TPEOYIOMIUX B TOM YUCIEC U (PU3NYECKUX 3HAHU;

MHTEPEC K MPAKTUUECKOMY U3YUEHUIO TTpodeccuil, CBSI3aHHBIX C (PU3UKOM;



7) 3K0JI0OTN4€CKOr0 BOCIIUTAHUSA:

OpUEHTAIMs HAa MPUMEHEHUE (PUBMYECKUX 3HAHUU JUIs PEIICHUS 3a/1ad B 00JacTu
OKPYKaIoLIEH Cpe/ibl, INIAHUPOBAHUS ITOCTYIIKOB U OLICHKU UX BO3MOXHBIX MTOCIIEICTBUN
JUTL OKPYKAKOIIEN Cpeibl;

OCO3HAHHUE TJI00aTBLHOTO XapaKTepa IKOJIOTUYECKUX TPOOIEM U ITyTel UX PELICHUS;

8) ajanTanuu K U3MEHAKIHUMCH YCJIOBUSAM COUMAILHON U MPUPOIHOM Cpeabl:

NOTPpeOHOCTh BO B3aWMOJICHCTBUU TPHU BBHITIOJHEHUH HCCIEAOBAHUN M TPOEKTOB
(bu3HUecKoil HalpPaBIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JEeATEIbHOCTD;

noTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHUCIe GOPMYITUPOBATH UJCH,
MOHSTHS, TUTIOTE3bI 0 PU3NUECKUX OOBEKTAX U SBIICHUSX;

OCO3HaHHUE JE€PUIUTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEM B 00JlacTH
buzuky;

IUTAHUPOBAHUE CBOETO Pa3BUTHUSL B MPUOOPETEHHWU HOBBIX (PU3UYECKUX 3HAHUN;

CTPEMJICHUE aHAM3UPOBATh U BBISBISITH B3aUMOCBSI3M MPUPOJIBI, OOIIECTBA U
HYKOHOMUKH, B TOM YHCJIIE C UCTIOJIb30BaHUEM (DU3NYECKUX 3HAHUIA;

OIIEHKa CBOMX JICMCTBUM C YUETOM BIUSIHUSI Ha OKPY>KAIOIILYIO0 CPEAY, BOZMOXKHBIX
rJ1I00aJIbHBIX MOCEICTBHIMA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbraTte ocBOEHHS MporpamMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanust y  oOywatomierocs  OyayT  cOpPMHpPOBaHbl  METANpPEIMETHbIE
pe3yJbTaThl, BKJIIOYAIONINE I103HABATENbHbIE YHHBEpCAJIbHBIE Y4eOHbBIE AEWCTBUS,
KOMMYHUKATHBHbBIE YHUBEPCAJIbHBIE yUeOHbIE IEHCTBHSI, PETYIATUBHBIC YHUBEPCAIbHBIC
yueOHbIe eHCTBUA.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIEe AeiCTBUS
Bba3oBble JJornueckue JecTBUS:

BBISIBJISITh U XapaKT€pU30BaTh CYIIECTBEHHbIE TPU3HAKUA OOBEKTOB (SIBJICHUI);

yCTaHABIMBATh  CYIIECTBEHHBIM  MPU3HAK  KJIACCHU(PUKAIINH, OCHOBaHUSI
JI71s1 000OIIEHNS M CPAaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B paccMaTpUBaeMbIX (hakTax, TaHHBIX
¥ HaOJIIOJICHUSIX, OTHOCSIIUXCS K (PU3UYCCKHUM SIBJICHHSIM;

BBISIBJISITH IPUYUHHO-CIICJICTBEHHBIC CBSI3U MPU M3YYeHUU (PU3UUYECKUX SBJICHUN U
MPOLECCOB, JeJaTh BBIBOJBI C MCIOJIB30BAHUEM JICAYKTUBHBIX W WHIYKTUBHBIX
YMO3AKIIOUEHHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SIX (PM3NYECKUX BEJIMYUH;

CaMOCTOSITEJIbHO BBIOMpaTh CIOCOO pelieHus ydeOHOM (u3nueckor 3amadu
(cpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHHUS, BRIOOP HAMOOJIEE MOIXOIAIIETO C YIETOM
CaMOCTOSITENILHO BbIJICJICHHBIX KPUTEPUEB).



ba3zoBble ucciieoBarebCKHe 1eMCTBUA:

UCIIOJI30BaTh BOMPOCHI KaK HCCJIENIOBATEILCKHM HWHCTPYMEHT IIO3HAHWS,

IMPOBOJUTH 10 CAMOCTOSITEIBHO COCTABIIGHHOMY TUIaHY OIBIT, HECIOKHBIN
bU3UYECKHIT  AKCIIEPUMEHT, HeOOJbIIoe HccieaoBaHue (U3UYECKOro  SIBJICHUS,

OILICHUBATh HA MPUMEHUMOCTD U JJOCTOBEPHOCTh HH(OPMAIIHIO, TOIyYEHHYIO B XO/I€
WCCIIEIOBAHUSI UJTA DKCIIEPUMEHTA;

CaMOCTOATENFHO  (OPMYIUPOBATH OOOOIIEHUS W BBIBOJABI TO pPE3yJbTaTaMm
MPOBEJAEHHOI0 HAOIOICHUS, OTIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXXHOE JalIbHEHIIee pa3BUTHE (PU3NUECKUX TIPOIIECCOB,
a Tak)Ke BBIABUTATH TMPEINONOKEHUS 00 HX pa3BUTHM B HOBBIX YCIOBUAX U
KOHTEKCTaXx.

Pa6ora ¢ undopmanueii:

OPUMEHATh pPA3JIMYHbIE METOAbl, HMHCTPYMEHTbl U 3amIpOChl IPU IOMCKE
U 0TOOpe MH(POPMALMH WM JAHHBIX C YYETOM NPEIJIOKEHHOM Yy4yeOHOW (pHU3HMUECKOM
3a/1a4u;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBaTh W  HHTEPHOPETHPOBATH  HMH(POpPMALUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOSITEJIbHO BbIOMpaTh ONTUMAJIbHYIO (pOpMY mpezacTaBieHuss HHpopMauu 1
WUIIOCTPUPOBATh pEIIAEMbIE 33Ja4d HECIOKHBIMM CXEMaMM, JHarpaMMaMu, WHOHN
rpadMKoi U UX KOMOUHAILIUSIMHU.

KoMMyHHUKaTHBHBIE YHUBepPCAJbHbIE YuyeOHbIEe JeiiCTBHS:

B X0Je OOCYXJIeHHs y4eOHOro Marepuala, pe3yJbTaToB JIabOpPaTOPHBIX padoT
U TIPOCKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOW TEeMbl U BBICKA3bIBATh
ujey, HAICJICHHBIE Ha pelIeHHWEe 3aJadyd U MOJjiep)KaHue OJaroXenaTelIbHOCTH
OOIIIECHNS;

COTIOCTABIIATh CBOM CYXXJICHHSI C CYXJACHHSIMHU JPYTUX YYaCTHUKOB JHANIOTa,
0OHapyXKMBaTh PA3JIMUNE U CXOJCTBO MO3UIIHIA;

BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX;

nyOMUYHO TIPEACTABIATh PE3YIbTaThl BBIMOJHEHHOTO (U3UYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIICIOBAHUS, TIPOCKTA).

MOHUMAaTh W UCIIOJIB30BATh MPEUMYIIICCTBA KOMaHIHOW U MHINBHIYaTbHOU PabOTHI
IIPY pEIICHUU KOHKPETHOHN (pu3nIecKoi mpoOIeMbl;

NPUHUMATh €T COBMECTHOW NEATEeIbHOCTH, OPTaHW30BBIBATH JCHCTBUSA MO €&
JOCTIDKEHUIO: PACTIPENEISITh POJIH, 00CYXKIaTh MPOIECCH W PE3yIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUS HECKOJBKUX JIIOJICH;

BBITIOJTHATH CBOIO YacCTh PabOTHI, JOCTUTAsT KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HaTpPaBJICHUIO U KOOPJAUHUPYS CBOU JCUCTBUS C APYTUMHU WICHAMHU KOMAHIbI,

OIICHMBAaTh KAauyeCTBO CBOEro BKJIaJga B OOIMMUNA TPOAYKT IO KPHUTEPHSIM,
CaMOCTOSITENILHO CPOPMYITUPOBAHHBIM YYACTHUKAMH B3aHMOJICHCTBHSL.



PeryasiTuBHbIE YHHBEpPCAJIbHBbIC Y4eOHbIE JHeHCTBUS
Camoopranuzanusi:

BBISIBJISIT MIPOOJIEMBI B JKU3HEHHBIX M Y4E€OHBIX CHUTyalUsX, TpPeOYIOIUX
JUTA pereHus: GU3NIeCKUX 3HaAHUH;

OPUEHTHPOBATHCS B PA3TUYHBIX MOIX0JaX MPUHATHS pelieHui (MHANBHUIYaIbHOE,
NPUHATHE PELIECHUS B TPYIINE, IPUHATHE PELICHUH TPYIIoit);

CaMOCTOSITENIbHO COCTaBIISATh aJTOPUTM pelIeHus: (U3NYECKON 3a7aul WU TUIaHa
UCCIIEJIOBAHUS C Y4YETOM HMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh IpeJlaraeéMble BApUaHThl PELICHUN;

JieNaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, 3MOIIUOHAIbHBII HHTE/IEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYAIH U MPejiaraTh MIaH €€ U3MEHEHUS;

OOBSCHATh NMPUYUHBI JTOCTHXKEHHS (HEAOCTHIXKEHHUS) Pe3yJbTaTOB JEATEIbHOCTH,
JaBaTh OIICHKY MIPHOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIITOJIHECHHUS
(U3UYECKOTO WCCIICIOBAHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
U3MEHUBIINXCS CUTYallMH, YCTAHOBIEHHBIX OMMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IIEJIN U YCIOBUSIM.

CTaBUTh ce0s Ha MECTO JAPYroro 4YejoBeKa B XOJE Clopa WIH JIUCKYCCHH
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro.

IpU3HaBaTh CBOE MPaBO Ha OMMOKY NpH pelieHuH (HU3NYECKUX 3a1ad  HId
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYTroro.

INPEAMETHBIE PE3YJIbTATBI

K koniy oOyuenuss B 7 KJjiacce NMpeIMETHBIC Pe3ybTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOMIMXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: (PU3WYECKHEe W XUMHYECKHE SIBIICHUS, HAOJIIOJCHUE,
AKCIEPUMEHT, MOJEJb, TUIOTE3a, €IUHUIIbI (PU3NYECKUX BEJIMYHUH, aTOM, MOJIEKYJa,
arperaTHble COCTOSIHMSI BemiecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
JBIOKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPAMOJIUHEHHOE),  TPACKTOpHS,
paBHoOAeHCTBYtOomass cuj, Aedopmanus (ynpyras, IUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIITNECS COCY/IBI;

paznmuuath sBieHUs (quddys3us, TEMIOBOE JABMKCHUE 4YacTUI[ BEIIECTBa,
PaBHOMEPHOE JBHKEHHE, HEPABHOMEPHOE JIBU)KEHUE, UHEPIUS, B3aUMOJACIHCTBHUE TeET,
paBHOBecHE TBEPHABIX TeJI C 3aKPEIUIEHHOM OCBhIO BpallleHWs, Mepenaya JaBiIeHUs
TBEPABIMU TEIAMH, XKUIKOCTIMU M TrazaMu, aTMOC(EpHOE JaBJICHHE, TUIaBaHUE Tel,
MpEBPALICHUS] MEXAHUYECKON SHEpPruu) IO ONHUCAHUI0O UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, JICMOHCTPUPYIOIINX JAHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YUYEHHBIX (U3UYECKUX SIBJICHUH B OKPYKaIOIIEM
MUpE, B TOM 4ncie PU3NYECKHE SBJICHUS B TPUPOJIE: MPUMEPHI IBUKEHUSI C PA3TUUYHBIMU



CKOpPOCTSIMH B KHWBOW M HEXWUBOW MPUPOAE, ACHUCTBHE CWJIbl TPEHHS B IMPUPOAE U
TEXHUKE, BIMSHHE aTMOC(EpHOro HaBICHUS Ha KXUBOW OpraHu3M, IUIABaHHE pBIO,
pblYarv B TeJie YEJIOBEKa, MPU 3TOM MEPEBOJUTH NPAKTUYECKYIO 3a/ady B YUYEOHYIO,
BBIJIEJISATH CYILIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBICHUIA;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA T€N W (PU3UYECKHE SBJIEHUS, HCIOIb3Ys
dbu3uYecKkre BeIWYMHBI (Macca, 00bEM, TJIOTHOCTh BEIIECTBA, BpEeMS, IyTh, CKOPOCTH,
CPEIHssI CKOPOCTh, CUJla YIIPYTOCTH, CHIIA TSYKECTH, BEC TEJa, CUJIA TPEHUs, JaBICHUE
(TBEépHoOro Tena, >KUAKOCTH, ras3a), BBITAJIKMBAIOIIAs CUJIa, MEXaHMueckas paborta,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3(DPUIMEHT MOJe3HOro AeHCTBUS
MEXaHU3MOB, KUHETUYECKasl W MOTEHLMAJIbHASI SHEPTHsl), IPU OMUCAHUU TMPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI UCIONb3YEMbIX BEJIUYHMH, UX 0003HAUYECHUS U €AUHUIIBI
bu3HUecKMX BEIWYWH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONIME MAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTUMU BEIMYMHAMH, CTPOUTh TpaUKud H3yHYEHHBIX 3aBUCUMOCTEHN
(bu3HUECKUX BEJINYUH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBICHHUS U MPOLECCHI, UCIOIb3YS
npaBuia CIOXKEHHsI cuil (BIOJIb OJHOW mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIO paBHOBECHS pbryara (0J10Ka), «30J10TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXAaHWYECKOM HHEPruu, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3allMChIBaTh €r0 MaTEMAaTUYECKOE BbIPAKEHNUE;

OOBACHATH (PU3MYECKUE SBIICHUS, MPOLECCHl W CBOWCTBA TEJI, B TOM YHCIE H
B KOHTEKCTE€ CHUTyallMd MPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBISABISATh
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JOTrMYECKHUX NIaroB
¢ onopoit Ha 1-2 u3y4YeHHBIX CBOMCTBA (DU3UUECKUX SBJICHUM, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayd B 1—2 JEHCTBUA, UCMOIb3Ys 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAIOLIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33J]a4l 3alliChIBATh
KpaTKO€ YCIJIOBUE, IMOJACTaBIATh (PU3MUECKHE BEITUYMHBI B (DOPMYJBI M MPOBOIUTH
pacy€Thbl, HAXOIUTh CIPABOYHBIE TAHHBIE, HEOOXOAUMBIE /JIs pELICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYCHHOU (PU3NYECKON BETUYUHBL;

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEIIUTh NPHU MOMOIIM (PU3UYECKHUX
METOJOB, B OIHCAHUU WCCIEIOBAHUS BBIACHATH IPOBEPIEMOE MPEATIOIOKEHUE
(rumnotesy), pa3nuyarh 1 MHTEPIPETUPOBATH MOJYUYEHHBIN PE3yIbTaT, HAXOUThH OIIMOKU
B XO/I€ OMbITA, JIeJIaTh BBIBOJBI IO €0 pe3yJIbTaTaM;

OPOBOJUTH ONBITHI MO HAOMIONECHUIO (PU3MYECKUX SIBICHUN WM (U3HYECKUX
CBOMCTB Tell: (OpMYJIUPOBATH MPOBEPSIEMbIE MPEIIOIOKEHUS, COOUPATh YCTAHOBKY
U3 TIPEITIOKEHHOT0 000PYI0BaHUs, 3alMUCHIBATH XO/1 OMbITA U POPMYITHPOBATH BHIBObL;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSHUSI, BPEMEHH, MacChl Tesla, 00bEMa, CUIIbI
U TEeMIIepaTyphl C KCIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
NoKa3aHus MpruOOPOB € YUETOM 3aJaHHON aOCOJIFOTHON MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH UCCIEIOBAaHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYMHBI OT APYrou
C UCIIOJIb30BaHNUEM IPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHIKYILIETOCS



Telna OT BPEMEHU JIBW)KCHMSI Tela, CHJIBI TPEHUs CKOJIBKEHMSI OT Beca Tella, KauecTBa
00paOOTKM TIOBEPXHOCTEH Ten M HE3aBUCUMOCTH CHJIBI TpPEHUS OT IUIOUIaau
CONPUKOCHOBEHMS TEJI, CHJIBl YIPYTOCTH OT YJUIMHEHUS NPY’KHUHBI, BBITAIKUBAKOLIEN
CuIbl OT 00bEMa TOTPYKEHHOW 4YaCTH Tella MU OT IUIOTHOCTH JKHJIKOCTH, €€
HE3aBUCUMOCTH OT IUNIOTHOCTH T€Ja, OT NTyOMHBI, HA KOTOPYIO OTPYKEHO TEJIO, YCIOBUN
IUTaBaHUS TE€Jl, YCIOBUN paBHOBECHs pbhluara U OJIOKOB, y4acTBOBaTh B IUIAHWPOBAHUU
y4eOHOro HCCIEeOBaHUsA, COOMpATh YCTAHOBKY M BBINOJHITH H3MEPEHMs, CIeAys
NPEAJIOKEHHOMY  IUIaHy, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH
¢u3nyecKkux BEIMYMH B BUJAE MPEUIOKEHHBIX TaOJIUI] U TIpadUKOB, J1e1aTh BBIBOJBI
IO pe3yJIbTaTaM HUCCIICIOBAHMS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHHs] (PU3NYECKUX BEIMYMH (IUIOTHOCTH BEIECTBA
KUJIKOCTH W TBEPHAOrO TeENla, CUJa TPEHHS CKOJIBKEHUS, JAaBICHUE BO31yXa,
BBITAJIKUBAIOIIAs CUJIA, ICHCTBYIONIAs HAa TOTPY>KEHHOE B )KUJKOCTH TEJO, KOAPUIIUEHT
II0JIE3HOTO JAEHCTBUS MPOCTHIX MEXAHU3MOB), CJIEys MPEIIOKEHHON HHCTPYKIUU: [IPU
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh JKCIEPUMEHTAIbHYI0 YCTAHOBKY U BBIYUCIATH
3HAYEHUE UCKOMOU BEJIUYHUHBI;

coOnrofaTh MpaBuja TEXHUKM O€30MIaCHOCTH Ipu padoTe ¢ 1ab0paTOpHBIM
000py10BaHUEM;

yKa3bIBaTh TNPUHIUMBI JEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOLIAatoIIMecs COCyAbl, OapoMeTp, pbluar, MOJBUKHBIH U
HEMOJIBM)KHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpPOMl Ha MX omucaHus (B TOM 4YHMCIE: MOALIMIIHUKH, YCTPOMCTBO
BOJONPOBOJIA, THUAPABINYECKHI IPECC, MAHOMETP, BBICOTOMED, MOPLIHEBOW HACoC,
apeoMeTp), MCIONb3ysl 3HAHHUS O CBOMCTBAX (PU3NYECKUX SBJICHUH M HEOOXOAUMBIE
(¢u3rUecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MTPUMEPAX) MNPAKTHUYECKOTO
UCTIONb30BaHUs (PU3MUECKUX 3HAHMM B MOBCEAHEBHOM MU3HU JUIsi OOeCHedeHus
0e30MacHOCTH TMpU OOpalleHHH C NpudOpaMU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO IMOBEJIEHUS B OKPYKaIOLIEH
cpeze;

OCYIIECTBJISATh OTOOP HMCTOYHUKOB MHPOpManuu B HTepHEeTE B COOTBETCTBUHU
C 3aJIaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUU U ITyTEM CPABHEHUS
Pa3IMYHbIX UCTOYHUKOB BBLAEIATh MHPOPMAIUIO, KOTOpas SIBJISETCS MPOTUBOPEUNBOM
WA MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBINOJHEHWHU Y4YE€OHBIX 3aJaHUi  HAyYHO-TOIYJSPHYIO
auTepaTypy (U3HYECKOTO COAEpXkaHMs, CIPaBOYHBIE MaTepHalbl, PECYPChl CETU
Wurtepner, Bnagerb npuéMaMu KOHCIEKTHPOBAHMSI TEKCTa, MpeoOpa3oBaHus
uH(popMaIu U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIE U YCTHBIE COOOILLEHUS HAa OCHOBE
2—3 WCTOYHUKOB HMH(POpMALMKU (PUIUYECKOTO COJAEpkKaHUS, B TOM 4HcIe MyOIUYHO



JieNnaTh KpaTKUe COOOIICHHS O pe3yibTaTaxX MPOEKTOB WM YUYEOHBIX HCCIEOBaHUM,
IPU 3TOM T'PAMOTHO MCIIOJIb30BaTh M3YUYEHHBIM MOHATHUHHBIN ammapaT Kypca (U3HKH,
COITPOBOX/IaTh BBICTYIUICHUE MTPE3CHTALIUEN;

IIPY BBITIOJTHCHUH YYEOHBIX MMPOCKTOB M NCCIICAOBAHHN pacpeiesiTh 00S3aHHOCTH
B IPYMIIE B COOTBETCTBUHU C OCTABJICHHBIMHU 33J]Ja4aMHU, CJICAUTH 32 BHINOJHEHUEM IJIaHA
NENUCTBUN, aJleKBATHO OIICHUBATh COOCTBEHHBINH BKJIAJ B JESATEIBHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHHUKAaTUBHOE B3AUMOJCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIUX.

K koHmy oOydeHus B 8 kJjiacce mpeIMETHBIE pe3yJbTaThl HAa 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIMXCA YMEHUM:

MCII0JIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBM)KEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHUSI BEIIECTBAa, KPHUCTAJUIMYECKUE U aMOp(dHbIE Tena,
HACBIIIEHHBIN U HEHACHILIEHHBIN Map, BIAXHOCTh BO3AyXa, TEMIIEPATYypa, BHYTPEHHSS

SHEPrus, TEIUIOBON JBUTAaTENb, SJIEMEHTAPHBIN SJIEKTPUUECKUN 3apsij, SJIECKTPUUECKOE
110JI€, TPOBOJHUKH U JUAIEKTPUKH, OCTOSHHBIN 3JIEKTPUYECKUIA TOK, MArHUTHOE TOJIE;
pasnuyarh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CHKATHE, TEIUIONEepeaada, TEMmIoBOe
PaBHOBECHE, CMauMBaHWE, KaNWUISIPHBIE SBJICHMS, WCIIAPEHUE, KOHJCHCALMS,
IJIABJICHHUE, KPHUCTAJUTA3ALUSA (oTBEpaEBaHUE), KUIICHHUE, TeIUIonepeaaya
(TeTIONpPOBOJHOCTh, KOHBEKILIMS, H3IYUYEHUE), JIEKTpU3alUs Tel, B3aUMOJEHCTBUE
3apsiiOB, JEMCTBHS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3AMBIKAHHE, B3aMMOJCHCTBHE
MarHuTOB, AEHCTBHE MArHUTHOTO MOJI HA MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAs
UHAYKIMS) 10 OINHCAaHWI0O WX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOMINX JaHHOE (PU3MUeCcKoe SIBICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YYECHHBIX (PU3NYECKUX SIBJICHUH B OKpPYXKaIOLIEM
MHUpE, B TOM 4YHclie (PU3NYECKUE SIBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSDKEHHE U
KaWUIIPHBIE SBJIEHUS B NPUPOJE, KPUCTALIBI B mpuponae, uznydenue ComnHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0Opa3oBaHHWE pOCHI, TyMaHa, WHEs, CHeEra,
ANIEKTPUYECKUE SIBJIIEHUS B aTMOC(epe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3eMiiu, Ipeid MonrocoB, pojib MArHUTHOTO MOJIS IS dKU3HHU Ha 3eMJie, OJIIPHOe
CUSIHHE, TpPU OSTOM TMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIICISTH
CYIlIECTBEHHbIE CBOMCTBA (MPU3HAKHN) PU3UYECKUX SBIICHUN;

ONMKCHIBATh HW3YYEHHBIE CBOMCTBA Tel W (PU3NYECKHE SBICHUS, HCIOIb3Ys
dbu3nueckre BeIWYUHBI (TeMIeparypa, BHYTPEHHSSI SHEPIusi, KOJIMYECTBO TETUIOTHI,
yAeNbHas TEIIOEMKOCTh BEILECTBA, yAENbHAs TEIUIOTA IUIABJIEHUSA, YJIE€JIbHAS TEIUIOTa
napooOpa3oBaHus, yJAelbHas TEIUIOTa CropaHusl TOIUIMBA, KOA(Q(UIMEHT MOJE3HOIO
JNEUCTBUSL TEIUIOBOM MAIlMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO3/AYXa, JJEKTPUYECKUN
3apsifl, CUIIA TOKA, DJIEKTPUUYECKOE HANIPSKEHUE, COPOTHUBIIEHUE TPOBOJHUKA, YIEIBHOE
COMPOTHUBJICHUE BEIIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPUYECKOTO TOKA), IPU OMKUCAHUU
NPaBUIBHO TPAKTOBATh (PU3MUECKHUI CMBICI HMCIOIb3YEMbIX BEIWYUH, 0003HAUYCHUS U
eIMHMIBI (U3MYECKUX BEJIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIIMYMHAMHU, CTPOUTH TIpaduKH H3YUYEHHBIX
3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;



XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHHUS M TPOLECCHI, UCIOIb3YS
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHHUSI BEIUIECTBA,
MPUHIIUI CYNEPHO3UIIUU MOJIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpPaHEHHUS 3apsijia,
3akoH Oma [y ydacTka uenu, 3akoH [[xoyns—JIeHiia, 3aKOH COXpaHEHHUsI SHEPIruu,
IIPU 3TOM JIaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aMKUCHIBATh €I0 MAaTEMATUUECKOE
BBIPAKEHUE;

OOBSICHATh (DU3MUECKUE MPOIIECChl U CBOWMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluii  MPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BBISIBJIATH ~ IIPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOrMYECKUX IIAaroB ¢ Oornopout Ha 1-2
W3YUYCHHBIX  CBOMCTBA  (PU3MYECKUX  SBJICHUH, (U3NUECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THble 3ajayu B 2—3 JACUCTBHUS, UCIOIB3YysS 3aKOHBI U (POPMYIIBI,
CBsI3bIBAONIME (PM3UUYCCKHE BEIMIMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a41 3aITUCHIBATh
KpaTKOE YCJIOBHE, BBISABIATh HEIOCTATOK JAHHBIX JUIS PEIICHUS 3aJadyd, BBIOUpATh
3aKOHBI U (OPMYJIbI, HEOOXOUMBIE JIsI €€ pelieHusl, MPOBOAUTh PACUETHI U CPABHUBATH
MOJTY4YeHHOE 3HaYeHUE (DU3NUSCKON BETMIMHBI C H3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIUTh MPH MOMOITU (HU3NUECKUX
METOJIOB,  HWCHOJIb3Ysl ~ ONHWCAHUE  HWCCIECJAOBAHMS,  BBIACIATH  MPOBEPSIEMOE
NPEANOJIOAKEHUE, OLECHUBATh MPABWIBHOCTh TMOPSAKAa MPOBEJICHUS UCCIEIOBAHUS,
JIEAaTh BBIBOJIBI;

IIPOBOJUTH OMBITHl MO HAOTIOMECHUIO (U3UYECKUX SIBICHUNH WIN (PU3HYECKHUX
CBOMCTB TeJ (KanuJUISIPHBIC SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3/lyXa OT €ro o0béma,
TeMIIepaTypbl, CKOPOCTH Tpollecca OCThIBAHUS M HAarpeBaHMs MIPU U3JIYUYEHUHU OT LIBETA
u3ydamome  (morjiomaromeid)  MOBEPXHOCTH,  CKOPOCTh  MCIAPEHUS  BOABI
OT TeMIepaTypbl XHUJIKOCTH M IUIOMAAuM €€ IOBEPXHOCTH, OJJIEKTpU3alus Tel u
B3aUMOJICHCTBUE JJICKTPUUECKUX 3apsj0B, B3aUMOJICUCTBHE IMOCTOSIHHBIX MarHUTOB,
BU3yaJIN3allisl MAarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB, IEUCTBUS MArHUTHOTO TOJIS
Ha TPOBOJIHMK C TOKOM, CBOWMCTBa JJEKTPOMAarHuTa, CBOMCTBA JJIEKTPOJBUIATENs
MIOCTOSTHHOTO TOKa): (OpMyIMpoOBaTh TPOBEPSIEMBIC MPEANOI0KEHUS, COOMPATH
YCTaHOBKY U3 MPEJI0KEHHOT0 000pYI0BaHUSI, OITUCHIBATH X0/ OIbITa U (HOPMYITUPOBATh
BBIBOJIBL;

BBITIOJTHATh MPSAMBIE HM3MEPEHHUS TEMIIEPaTypbl, OTHOCHUTEIIBHOW BJIAKHOCTH
BO3/IyXa, CHJIbl TOKa, HANpPSOHKEHUS C MHCIOJb30BAHMEM AaHAJOTOBBIX NIPHUOOPOB U
JATYNKOB (PU3WYECKUX BEJIWYWH, CPAaBHHUBATh PE3yJbTaThl HM3MEPEHUH C Yy4ETOM
3a1aHHOM a0COJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3UUECKON BEIMUMHBI OT JAPYTrOM
C HCIOJB30BaHUEM MPSIMBIX H3MEPEHHU (3aBUCUMOCTb COINPOTUBIICHUS MPOBOJIHHUKA
OT €r0 JIMHBI, MJIONIAU MOMEPEYHOTO CEUEHUSI U yIeIbHOTO COMPOTUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CUJIbI TOKA, UAYIIETO Yyepe3 MPOBOAHUK, OT HAMPSIKEHUST HA MPOBOJIHUKE,
UCCIIEIOBAHUE TMOCJIEIOBATEIbHOTO W TMapajuIeIbHOTO COEAUHEHUM MPOBOJIHUKOB):
MJIAHUPOBATh UCCIEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHSATH U3MEPEHUS, CIEAYS



NpeIOKEHHOMY TUIaHYy, (DUKCHpPOBATh PE3yJbTaThl MOJTYYECHHON 3aBUCUMOCTH B BUJIE
TaOIUI] ¥ TPaUKOB, IETATh BEIBOJIBI 110 pe3yIbTaTaM UCCIICIOBAHUS;

POBOJINUTH KOCBEHHBIC N3MEPEeHHsI (PU3NUECKUX BeTUYHH (yAeTbHas TeII0EMKOCTh
BEIIECTBA, CONMPOTUBIECHUE MPOBOJHUKA, padOTa U MOIIHOCTh AJIEKTPUIECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHUs, COOMpaTh OKCIEPUMEHTAJIbHYI0 YCTAHOBKY, CIEIYs
IPEI0KEHHON UHCTPYKIIMU, U BBIYUCIIATh 3HAUEHNUE BEJIMYNHBI,

coOmo/IaTh MpaBHWJia TEXHUKU OE30MacHOCTH TMpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHIUIBI JACHCTBUS H3YYCHHBIX MPHUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpOM Ha WX ONUCaHUS (B TOM 4YHCIIE: CUCTEMa OTOIUIEHUS JOMOB,
TUTPOMETpP, NapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUUK BJIEKTPUUYECKOM
SHEPTUH, DIIEKTPOOCBETUTEIbHbIE TPUOOPHI, HArpeBaTeIbHBIC DIEKTPONPUOOPHI
(mpuMepbl), BIEKTPUUYECKUE MPEAOXPAHUTENN, JJIEKTPOMArHuT, 3JIEKTPOJBUraTellb
MOCTOSTHHOTO TOKAa), WCIONB3ys 3HAHUS O CBOWCTBAaX (U3NYECKUX SBICHUA W
HeoOXoauMble (PU3MUECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M W3MEPHUTEIbHBIE TPHUOOPHI
110 CXeMaM U CXeMaTUIHBIM PUCYHKaM (3KUKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETP, JBUTATENb BHYTPEHHEIO CrOopaHHs, 3JIEKTPOCKOI, PEOCcTaT), COCTABIATH
CXEMBbI IEKTPUYECKUX LIETENH C MOCIEeNI0BAaTENbHBIM U MapajlIelIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3Iuyas yCIOBHbIE 0003HAYCHHUSI SJIEMEHTOB JIEKTPUUCCKUX LICTICH;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(MOPMALKIO O MPUMEPAX) MPAKTUYECKOIO
UCTIONB30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW JKM3HHM M OOecCTeueHUs
0€30MmacHOCTH NP OOPAIIEHHH C TPUOOPAMU U TEXHUUECKUMH YCTPOUCTBAMU, COXPAHEHUS
3JI0pOBBS U COOJIIOIEHUS] HOPM SKOJIOTMUECKOT0 TOBE/ICHNUS B OKPY KAIOILEH CPENIE;

OCYHIECTBIISATh TMOUCK HH(poOpMarmu ¢GuU3NYEcKoro conaepkanus B HHTepHere,
Ha OCHOBE HMMEIOLIMXCS 3HAHUM UM MyTEM CpPaBHEHUS JIONOJIHUTEIbHBIX MCTOUYHHUKOB
BBIICTIATh WH(GOPMAILNIO, KOTOpas SIBISETCS MPOTUBOPEUMBON WM MOXKET OBIThH
HEJIOCTOBEPHOIA;

UCIOJb30BaTh IPU  BBIIOJHEHUM Y4YEOHBIX 3aJaHUNl  HAy4HO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOTO COACpKAHMsI, CIPAaBOYHBIE MAaTEpUANbI, PECYpPChl CETH
WNutepuer, BnaaeTh mnpuéMaMu KOHCIEKTHPOBAHMA TEKCTa, MpeoOpa3oBaHUs
UH(pOpMAIMU U3 OJHOU 3HAKOBOW CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBbIE MHCbMEHHBIE M KPaTKHUE YCTHbIE COOOIIEeHMs, 00001mas
UHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOIO COACP)KAHUS, B TOM YHCIE
nyOJIMYHO  TPEACTABIATH  PE3yNbTAaThl  MPOSKTHOW WM  HCCIEI0BATEIHCKON
JESITebHOCTH, TIPU STOM T'PaMOTHO HCIOJIb30BaTh M3YYCHHBIN MOHATHUIHBIA ammapar
Kypca (pU3UKH, CONPOBOXKIATh BBICTYIUIEHUE TIPE3EHTALIUEH;

IpU BBITIOJIHEHUU YUYEOHBIX TMPOEKTOB M HMCCIEAOBAHUN (PH3UYECKHUX IMPOIIECCOB
pacnpenenartbs 00s13aHHOCTU B IPYIINIE B COOTBETCTBUM C IOCTABJIEHHBIMM 3ajjauyaMu,
CIIEUTh 3a BBIMOJTHCHWEM IUIaHA JCHCTBHM W KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIA BKJaA B  JIEATENBHOCTh  TPYIIBL,  BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aUMOJEHCTBHE, IPOSBIIASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHIL.



K kxoHiy oOyueHuss B 9 kJjacce IpeiMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpOBHE
JOJHKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHSTHS: CUCTEMa OTCUETA, MaTepualbHas TOYKa, TPAEKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO JBHXKEHUS, AedopMarus (ynpyras, IuiacTudeckas),
TPEHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHUE, HEBECOMOCTb U MEPETPY3KHU, HEHTP TSKECTH,
aOCOMIOTHO TBEPIOE TENO, LIEHTP TSKECTH TBEPAOIO TEJIAa, PABHOBECUE, MEXaHUYECKHE
KoJieOaHUs U BOJIHBIL, 3BYK, HHPPa3BYK U YJIbTPa3BYK, JJIEKTPOMATHUTHBIE BOJIHBI, LIIKajIa
3JIEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIEKTPhI UCITYy CKAHUS
U TIOTJIOLIEHUs, anb(a-, 0eTa- 1 raMMa-u3Iy4eHus, U30TOIbI, SiA€pHAas SHEPTEeTHUKA;

pa3iuuath sIBI€HUs (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEIHOE JIBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE, CBOOOAHOE NaJICHNE TeJl, PABHOMEPHOE
JBIDKEHUE TI0 OKPYKHOCTH, B3aMMOJCIHCTBUE TEJ, PEAKTUBHOE JIB)KECHHE,
Kosie0aTeNIbHOE JBM)KEHHME (3aTyXarolllMe M BBIHYXJICHHbIE KoJeOaHUs), pE30HaHC,
BOJIHOBOE JIBUOKEHHUE, OTPAKEHUE 3BYKa, MPSIMOIMHEIHOE PaCIPOCTPAHEHHUE, OTPAKEHUE
U [IPEJIOMJIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3jIokKeHHe OeJI0ro cBeTa
B CHEKTP U CIIOXKEHUE CIEKTPAIBbHBIX LBETOB, JHCIEPCUS CBETa, €CTECTBEHHAS
PaZ0aKTUBHOCTb, BOSHUKHOBEHHE JIMHENYATOr0 CIEKTPa U3JIy4EHUs1) 110 OMMCAHUIO UX
XapaKTEepHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOIINX JaHHOE (hU3HUecKoe
SIBJICHUE;

pacrno3HaBaTh NPOSBICHUE U3YUEHHBIX (PU3NYECKUX SIBJICHUM B OKPYIKAIOLIEM MUPE
(B TOM yucie (pU3NUECKUE SIBICHUS B IPUPOE: MPUIMBBI U OTJIMBBI, IBUKEHHUE MJIAHET
CoJIHEYHO! CHCTEMBbI, PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMM, 3E€MJICTPSICEHUE, CEHCMHMYECKHE BOJHBI, I[yHAMH, 3XO, LBETa TEll,
ONTHYECKUE  SIBJIEHUS B  MpUPOJE, OHOJOrMYecKoe JACWCTBUE  BHUIMMOTIO,
yJIbTPa(pUOJIETOBOIO U PEHTICHOBCKOIO H3JIy4YE€HUMN, €CTECTBEHHBIH paJMOaKTHUBHBIH
(OH, KOCMUYECKHE JTy4H, PATHOAKTUBHOE U3JIyYEHHUE IPUPOIHBIX MUHEPAIIOB, ACHCTBUE
PaAMOAKTUBHBIX H3JIyYEHUH Ha OpraHu3M 4ejloBeKa), NpU 3TOM NEPEBOJUTH
OPaKTHUYECKYIO 3aJady B Y4eOHYIO, BBIIEJSATh CYIIECTBEHHbIE CBOWCTBA (TMPU3HAKH)
(U3HYECKUX ABJICHUI;

ONUCHIBATh HM3YUYECHHbIE CBOMCTBAa Tel U (PUIMUYECKHE SBJICHUS, HCIOIb3Ys
¢usnyeckue BENIWYUHBI (CPEAHSS U MTHOBEHHAs CKOPOCTH Tella MpU HEPaBHOMEPHOM
JBUKEHUHU, YCKOpPEHUE, MepeMelIeHue, MyTh, YIJIoBas CKOPOCTh, CHJIa TPEHHS, CUia
YOPYTOCTH, CUJa TSXKECTH, YCKOPEHHE CBOOOJAHOIO MaJeHMsI, BEC Tela, UMITYJIbC Tea,
UMITYJIbC CUJIbI, ME€XaHU4ecKkass paboTa MU MOIIHOCTh, MOTEHLMAJbHAA SHEPrus TeJa,
HOJHATOrO HaJ IMOBEPXHOCTHbIO 3€MJIM, MOTEHUHUAJIbHAs SHEPrus CXKaTOW IpPY>KUHBI,
KUHETUYECKasi JHEPTHsl, MOJIHAsi MEXaHUYECKask SHEPTUs, MEPUO M 4aCTOTa KOJICOaHHIA,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTAa TOHA, CKOPOCTb CBETA, IOKa3aTellb
OPETOMJICHUSI CpeJibl), MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKHM CMBICI
UCIIOJIb3yEMbIX BEIMYMH, 0003HAYEHUS U €IMHMIBI (PU3NYECKUX BEJIWYUH, HAXOJUTh
(opMyIibl, CBA3BIBAIOLIME JAHHYIO (DU3MUECKYIO BEJIMYUHY C JPYIMMH BEJIMYHMHAMU,
CTPOUTH TPaPUKU U3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;



XapaKTepHU30BaTh CBOWCTBA TeJ, (PU3UUYECKHE SIBICHUS W TIPOIECCHI, MCIONB3YS
3aKOH COXPAaHCHHs DHEPTHH, 3aKOH BCEMHPHOTO TATOTCHHS, MPUHITUAI CYyNEPIO3UITIN
CWJI, TIPHUHIIMI OTHOCHUTENIbHOCTU [amwmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUSI U TIPETIOMIICHHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
U MaccoBOTO 4YHCENl TMpH SACPHBIX peaklusIX, MpU HSTOM JaBaTh CJIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA U 3aMMCHIBATH €0 MaTEMAaTUYECKOE BHIPAKEHHE,

OOBSACHATHh (PU3UYECKHUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPaKTUKO-OPUCHTUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUYUHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX IIAroB ¢ OMOpoi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYCCKUX  SABICHUH, (U3MYECKUX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemaTth pacu€THble 3a7aud (ONMHUpAIONIMECSd Ha CUCTeMYy M3 2—3 ypaBHEHUN),
WCIIOJIB3YSl 3aKOHBI M (DOPMYJIbI, CBSI3bIBAIONINE (DU3UYCCKHE BEIWYWHBI: HAa OCHOBE
aHaIM3a yCJIOBHS 3aJ]a4M 3aMMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEJOCTAIOIINE HIIN
U30BITOYHBIE JaHHBIC, BHIOMPATh 3aKOHBI M (HOPMYJIBI, HEOOXOAMMBIC I PEIICHUS,
IPOBOJIUTH PACUETHI U OTICHUBATH PEATUCTUIHOCTD MOJIYYCHHOTO 3HAYCHUS (PU3HISCKON
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIN (PU3HUECKHUX
METOJIOB,  HUCIIOJIb3ySl ~ OMHCAaHWE  MCCIENOBAaHUSA,  BBIICIITH  MPOBEpPSEMOE
MIPEANOI0KEHNEe, OIICHUBATh NPABWIBHOCTH IOPSAKAa TPOBEICHUS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOACHHUIN U ONBITOB;

IPOBOJUTH OMNBITHl MO HAOIIOJAEHUIO (U3UYECKUX SIBICHUNW MW (PU3NYECKUX
CBOWCTB Ted (M3y4YeHHE BTOpPOTO 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUS HHEPTHH,
3aBUCUMOCTH TIEpHO/Ia KOJIeOaHU MPYKMHHOTO MAasSTHUKA OT MacChl Tpy3a U )KECTKOCTH
OPY>KMHBI M HE3aBUCUMOCTh OT aMIUTUTYAbl MalblX KoJIeOaHUN, MTPSIMOJIMHEWHOE
pacmpocTpaHEHUE CBETa, PAa3OXKEHUE OEIoro CBEeTa B CIEKTP, M3yuU€HHE CBOMCTB
n300pakeHus B TUIOCKOM 3€pKajieé U CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparolei
JMH3€e, HaOI0ICHUE CIIONIHBIX M JIMTHEHUYATHIX CIIEKTPOB M3IYyUYCHHUS): CAMOCTOSTEIIHHO
coOupaTh yCTaHOBKY M3 M30BITOUHOTO HAOOpa 000pyI0BaHUS, ONTUCHIBATH XOJT OIBITA U
€T0 pe3yJIbTaThl, POPMYITHPOBATH BHIBOIBI;

IIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPCHHH, ONPEaeIisis CpeaHee
3HAYEHUE U3MEpPSIeMOM BeNUYUHBI ((POKYCHOE pacCTOSIHUE COOUparonIed JIMH3bI),
000CHOBBIBaTh BBIOOD c11O0c00a u3MepeHus (M3MEPUTEILHOTO MpUdopa);

IIPOBOJIUTH UCCIIEIOBAHNUE 3aBUCUMOCTEN (PU3MUECKUX BETUYNH C UCIIOJIb30BAHUEM
PSIMBIX U3MEPEHUI (3aBUCUMOCTh ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHYKEHUHU
0e3 HavyalbHON CKOPOCTH, MepruoAa KojieOaHUN MaTEMaTUYECKOTO MasTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH YIJla OTPa)K€HHS CBETa OT yrja MaJieHus W yria MpeoMIICHUs
OT yrJja MajeHus): MIIaHUPOBaTh UCCIEAOBAHHUE, CAMOCTOATEIFHO COOMPATh YCTAaHOBKY,
(UKCHpPOBATh PE3yJIbTAThl TMOJYYCHHON 3aBUCUMOCTH (U3MUYCCKHX BEIMYMH B BHUIC
TabyuIl U TPaQUKOB, AeNIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIEAOBAHMUS;



POBOJUTH KOCBEHHBIE HM3MEPEHHS (PU3NYECKUX BEIMYUH (CPEHSs CKOPOCTbh U
YCKOpPEHHUE TeNa MPU PaBHOYCKOPEHHOM ABM)KEHHUHU, YCKOPEHHE CBOOOIHOTO IMaJeHus,
HKECTKOCTh TPYKUHBI, KOIPDUIIMEHT TPEHUS CKOIbXKEHHUS, MEXaHUYeckas padbora u
MOIIIHOCTh, 4YaCTOTA U MEPUO]I KOJIEOAHNI MAaTEMaTHUYECKOTO U IPY>KUHHOTO MasiTHUKOB,
ONTHYECKAas CUjla COOMPAIOIIEH JIUH3bI, PAIMOAKTUBHBIN (DOH): MJIAHUPOBATH UBMEPEHUS,
coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBIMIOJHITH HW3MEPEHHUS, CIEIys
NPEIJIOKEHHOW MHCTPYKIUHU, BBIYUCIATh 3HAYEHUE BEIMYUHBI W AHAIM3UPOBATH
IIOJIy4YE€HHBIE PE3YyJIbTAThl C YYETOM 3aJaHHOU IOTPELIHOCTU U3MEPEHU;

coOmo/laTh MpaBHWJia TEXHUKH OE€30MacHOCTH TMpu pabore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

pasznuyaTh OCHOBHBIE TPU3HAKHU M3YUYEHHBIX (U3HUECKUX MOJENEel: MaTepruaibHas
TOYKa, a0COJIOTHO TBEPAOE TEJNO, TOYCYHBI MCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHeTapHas MOJIENb aTOMa, HYKJIIOHHAsI MOJIeNIb aTOMHOTO SIpa;

XapaKTepU30BaTh TPHUHIIUIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOM HA UX OMHUCAHUsA (B TOM YHUCJE: CIIUIOMETP, JATYUKHU MOJTO0KEHHUS,
PACCTOSIHUSI U YCKOPEHUs, paKeTa, 9X0JIOT, OUYKH, IEPUCKOI, (hoToanmapar, ONTUIECKHE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), uUCHONb3ys 3HAHUSA
0 CBOMCTBaxX (pU3NYECKUX SBICHUN U HEOOX0AUMbIE (PU3NUECKUE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKM HW3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOIECCOB MPHU PELUICHUU
y4eOHO-TIPAaKTUYECKUX 3a/1ad, ONTHYECKHUE CXEMbI JJIsi TOCTPOCHHS H300paKeHU
B IUIOCKOM 3€pKaJjie U COOUparoIeH JINH3E;

OPUBOJAUTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O MTPUMEPAX) MNPAKTUUYECKOTO
UCIIOJIb30BaHUSI (PU3MUYECKUX 3HAHWW B TOBCEIHEBHOW >KU3HU MJIs OOECTICYCHUS
0e30macHOCTH Mpu oOpanieHud ¢ OpubopaMu W TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHUs 37J0POBbS U COOJIIOICHHS] HOPM SKOJOTHYECKOTO MOBEJIEHUS B OKpYKatoLIeh
cpexne;

OCYLIECTBIATh MOUCK HH(MOpManuu Quznyeckoro conaepxkanusi B HHrepHere,
CaMOCTOATENBbHO (HOPMYJIMPYsI TIOMCKOBBIM 3aMpoc, HAXOAUTh MYTHU OIpeaAeseHUs
JIOCTOBEPHOCTH TOJYUYCHHOW WHGOpMAllUM HA OCHOBE WMEIOIIMXCS 3HAHUU U
JOTIOJIHUTENIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MpPU BBIINOJHEHWHM Y4YEOHBIX 3aJaHUM HAYYHO-NOIYJISIPHYIO
aUTEepaTypy (U3HMUECKOrO COAEPKAHMS, CIPABOUYHBIE MAaTEpHallbl, PECypChbl CETH
WuTepHer, BiageTh NpuéMaMu KOHCIIEKTHPOBAHMUS TEKCTa, MpeoOpa3zoBaHUs
uH(pOpMaIu U3 OJJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHbIE U YCTHBIE COOOIIEHHUS HAa OCHOBE
uHOpMAIIMU M3 HECKOJbKHX HMCTOYHUKOB (DU3UUECKOTO COACPNKAHUA, ITyOIMIHO
IPEICTaBIIATH PE3YyJIbTAThI IPOSKTHOM WIIM UCCIIEI0BATEIBCKOM NEATEIbHOCTH, IPU 3TOM
rPaMOTHO HCIIOJIb30BATh M3YYCHHBbIM NOHATUMHBIMA ammapar HM3y4yaeMoro pasjesa
GU3MKK M CONMPOBOXAATh BBICTYIUIEHHWE IIpe3eHTalel ¢ yd4éToM 0coOeHHOCTEH
ayIUTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne HaunMenoBanue pas3jienoB KonnyecTBo yacos JJIEeKTPOHHBIE

ol 1 TEM NpOTpaMMBl Bcero Kontpoubnbie [[IpakTHyeckune (undposrre)
o0pa3oBaTe/ibHbIE

padoThI padoThI

pecypchl

Pa3nes 1. Pusnka u eé posib B NO3HAHUM OKPYIKAIOLIEro MUpPa

1.1 Du3uka - Hayka 0 Ipupoze 2 bubnuoreka [IOK
https://m.edsoo.ru/7f416194

1.2 DU3NIECKUE BETUUHNHBI 2 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

1.3 EcTrecTBEeHHOHAYYHBI METO/T TO3HAHUS 2 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Toro no paszneny 6

Pa3nes 2. [leppoHayabHble CBeIeHUSI O CTPOEHUM BellecTBa

2.1 CTpoeHue BelecTBa 1 bu6morexa [JOK
https://m.edsoo.ru/7f416194

2.2 J[BrKEHHE U B3aUMO/ICHCTBHE 2 1 bu6mmoreka [JOK

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

2.3 ArperatHble COCTOSIHUSI BEIIECTBA 2 bubnmnorexa [[OK
https://m.edsoo.ru/7f416194

MToro no pasneny 5

Pa3nen 3. /IBu:xeHHe M B3aUMOeilicTBHE TeJl

3.1 MexaHndeckoe ABUKEHHUE 3 bromuoreka [JOK
https://m.edsoo.ru/7f416194

3.2 Nuepuusi, Mmacca, IIIOTHOCTb 4 1 but6ioreka [JOK




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

3.3 Cuta. Bunb! cun 14 2 bu6morteka [JOK
https://m.edsoo.ru/7f416194
Toro no pasgeny 21
Pasnen 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 /laBnenue. [lepenaua naBneHus 3 bubnmmoreka [JOK
TBEPABIMU TEJIAMH, KUIKOCTAMU U https://m.edsoo.ru/7f416194
razaMu
4.2 /laBieHne KUJIKOCTH 5 buomorexa [JOK
https://m.edsoo.ru/7f416194
4.3 ATMOC(epHOE TaBICHHE 6 bubnnorexka [JOK
https://m.edsoo.ru/7f416194
4.4 /leiicTBUE KUIKOCTH U Ta3a Ha 7 3 buomorexa [JOK
[TOIPY>KEHHOE B HUX TEIO https://m.edsoo.ru/7f416194
Toro no pasgeny 21
Pa3nes 5. PaGoTra 1 MOIIHOCTD. JHeprus
5.1 PaGoTa 1 MOIITHOCTH 3 1 but6mmoreka [IOK
https://m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBI 5 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHnudeckasi SHEPTUS 4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f416194
toro no pazueny 12
Pe3epBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB I10O 68 12

[TPOT'PAMME




8. KIIACC

Ne i/n (HammeHoBaHue pa3aesioB KoauyecTBo yacos JJIeKTPOHHbBIE
1 TEM ITPOTPaMMBI Bcero Kontpoabubie [[IpakTnyeckue (ungposeie)
o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
Pasnen 1. TeruioBble siBeHUs
1.1 CTpoeHHe U CBOMCTBA BEIIECTBA 7 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
1.2 TeruioBbIe IPOLECCh 21 1 5 bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
toro no pazueny 28
Pa3nes 2. JiieKTpu4YecKHe M MATHUTHBIE SIBJICHUS
2.1 DIIEKTPUUECKHE 3aPsIIbl. 7 1 bubmuorexa [JOK
3apsKEHHBIE TeJla U UX https://m.edsoo.ru/7f4181ce
B3aMMOJICVICTBHE
2.2 [10CTOSTHHBIN DIIEKTPUYECKHUIA TOK 20 1 7 bu6imorexa [IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBICHUS 6 1 1.5 bu6nuoreka [JOK
https://m.edsoo.ru/7f4181ce
2.4 JNIEKTPOMAarHuTHasl MHAYKIHS 4 bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
MToro no pasneny 37
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 68 3 14.5

[TPOTPAMME




9. KIIACC

Ne HaumeHoBaHue pa3/ieioB U KoJsm4yecTBo 4acoB JJIeKTPOHHDbIE
n/m - TemM nporpammbl Bcero Kontposabuble |[IpakTudyeckue (ungposeie)
o0pa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznen 1. Mexanuveckue siBJIeHUS
1.1  |[MexaHu4ecKoe ABHKCHUE U CIIOCOOBI 10 1 bu6mmorexa [[OK
€r0 OIMCAHUSA https://m.edsoo.ru/7f41a4a6
1.2 |B3ammojmeicTBHE TEI 20 1 3 butommoreka [JOK
https://m.edsoo.ru/7f41a4a6
1.3 |3akoHBI COXpaHEHUS 10 3 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
toro no pazueny 40
Pa3znen 2. Mexanu4veckue KoJe0aHUsI M BOJTHBI
2.1 |MexaHnuecKue KoJieOaHus 7 3 buonuorexa [JOK
https://m.edsoo.ru/7f41a4a6
2.2  |[MexaHu4eCcKHE BOIHBI. 3BYK 8 1 3 bu6inorexa [IOK
https://m.edsoo.ru/7f41a4a6
toro no pazueny 15
Pazgen 3. DileKTPOMATrHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJHBI
3.1  |DmeKTpoMarHuTHOE Moje 6 2 brubnmorexka [JOK
1 DJIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41a4a6
BOJTHBI
Toro no paszneny 6

Pa3gen 4. CBeToBbIE ABJICHUSA




4.1  [3akoHBI pacipocTpaHEHHS CBETA 6 bubnuotexa [JOK
https://m.edsoo.ru/7f41a4a6
4.2 UIMH3BI ¥ OITUYECKUE TIPUOOPHI 6 3 brbmoreka [JOK
https://m.edsoo.ru/7f41a4a6
4.3 PasnosxeHue 6e10ro cBeTa B CIEKTP 3 2 brubmmoreka [JOK
https://m.edsoo.ru/7f41a4a6
MToro no pasneny 15
Pasnen 5. KBanTOBBIC SIBJICHUS
5.1 criyckanue U MorJIoieHNe CBeTa 4 1 bubnuorexa [JOK
aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO siApa 6 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
5.3 S nepHbIe peakiuu 7 1 brbmoreka [JOK
https://m.edsoo.ru/7f41a4a6
Mtoro no pazueny 17
Pa3nes 6. [loBTopuTe1bHO-00001aK0IM I MOYJIb
6.1 [ToBTOpEeHME 1 0000IICHIE 9 2 bubnuorexa [JOK
coJepkaHus Kypca pusuku 3a 7-9 https://m.edsoo.ru/7f41a4a6
KJ1acC
MToro no pasneny 9
OBILEE KOJIMYECTBO YACOB I10 102 27

[TPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

No Tema ypoka KosmuecTBo yacos /laTa JJIeKTPOHHBbIE
n/m N3yu nudposbie
CHHU S o0pa3oBaTe/bHbIE

pecypchl

Bcero  [KontpoabH ([IpakTHyeckue
bIe padoThl  [PadoThI

1 du3nka — HayKa O MpUpoJIe. 1
SIBnIeHMS TPUPOLBL.
Dusndeckue ABICHU

2 MexaHn4ecKue, 1 bu6mmoreka [IOK
TEIIJIOBBIE, https://m.edsoo.ru/ff09f72a
PIIEKTPUYECKHE,
MarHUTHBIEC, CBETOBBIC,
BBYKOBBIC SIBJICHUS

3 DOu3nyecKue BEININHBI U 1
X U3MCPCHUC

4 Ypoxk-uccienoBaHue 1 1
"N3mepenue teMrepaTypbl
[IpY IOMOIIU

PKUJKOCTHOTO TEPMOMETpA U
naTunKa

reMneparypbl”

S Kak ¢usuka u npyrue 1 bubnrorexa [[OK
€CTECTBCHHBIE HAYKU U3y4arOT https://m.edsoo.ru/ff09f72a
[IPUPOY.
EcTecTBEHHOHAYYHBIN METO/T
no3Hanus. Onucanue
(bu3nyeCcKux

SIBIICHUI C TIOMOIIIBIO MOJIETIeH




Ypoxk-uccienosanue "[IpoBepka
TUIOTE3bI: TATHHOCTh MONETA
[1apuKa, MyIEHHOTO
TOPHU30HTAJILHO, TCM

OoJbIIIe, YeM OOJIbIIIE BRICOTA
mycka"

U Ctpoenue BeniecTBa. ONbITHI, bubnrorexa [JOK
TOKa3bIBAIOIIME JUCKPETHOE https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEILIECTBA

3 /[BH>KEHUE YacTHIl BENIECTBA buomuorexa [[OK

https://m.edsoo.ru/ff0a013e

9 Ypok-uccienoBanue «OMNbITHI 11O
HaOJIFOJEHUIO TEIUIOBOI'O
[PaCILIPEHHUS] TA30B»

10 ArperaTHbl€ COCTOSIHMSI BEILIECTBA

11 B3anMoCBsI3b MEXAY CBOMICTBAMU bubnuorexa [IOK
BEILIECTB B Pa3HbIX arperaTHbIX https://m.edsoo.ru/ff0a0378
COCTOSAAHUAX U UX aTOMHOMOJICKYJIAPHBIM
cTpoeHreM. OCOOEHHOCTH arperaTHbIX
coCTOSTHUI
BOJIBI

12 MexaHn4uecKoe JBHKCHHUE. bu6nmorexa [JOK
PaBHOMEpHOE 1 https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE
[IBIKEHUE

13 CxopocTh. Enunauiisl ckopoctu bubnuorexa [[OK

https://m.edsoo.ru/ff0a079¢

14 PacueT myTH 1 BpEMEHH IBUKEHUS bubnuorexa [[OK

https://m.edsoo.ru/ff0a0ae4

15 MHepuust. 3aKOH UHEPIUH. bubnrorexa [IOK

B3anmonelicTBUE TEI KaKk
[IpUYMHA

https://m.edsoo.ru/ff0a0c10




M3MCHCHUA CKOPOCTH IBUKCHHA TCII

16

[TmoTHOCTE BemecTBa. Pacuer
Macchl 1 00bEMA TelIa 110 €ro
[UIOTHOCTH

bu6nmorexa [JOK
https://m.edsoo.ru/ff0a0fee

17

TaGopaTopHast pabota
«Omnpenenexnue

TIJTOTHOCTH TB épI[Ol"O TCJIa»

18

Pelienue 3a1a4 o Teme
"II;toTHOCTE BemecTsa'”

but6nmorexa [JOK
https://m.edsoo.ru/ff0al23c

19

Cuiia Kak
XapaKTEPUCTUKA
B3alMOJICVCTBHUS TEIL.
Cua ynpyrocTtu. 3aKoH
['yka

20

JTaGopaTopHas pabota «l3yuyecHue
3aBHCHMOCTH PACTSKCHUSI
(nedopmannu) NpyRHUHBI OT
[IPUITOKEHHON CHITBI»

21

SIBnenne tarorenus. Cuia TIKECTH

22

CBSI3b MEXy CUJION TSXKECTH
1 Maccoi Tea. Bec tena.
Pemenue

3agad mo reMe "Cuna TsoxectH"

buomorexa [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TSKeCTH Ha JPYTUx
ianetax. dusnyeckue
XapaKTEPUCTHKH TUTAHET

buobanoreka [IOK
https://m.edsoo.ru/ff0al502

24

3mepenne cui. JJuaamomerp

bu6morexa [JOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HesecomocTh

buomorexa [JOK
https://m.edsoo.ru/ff0al778




26

Ciio>xeHue IByX CHII,
HAIIPaBJIEHHBIX 110 OJHOMN
[PSMOIA.
PaBHOIEHCTBYIOIIAS CUIT

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ala70

27

Perenue 3agad mo
TeMe
"PaBHOEHICTBYIOIIAS
cr"

28

TpeHue CKOJIbKEHUS U TPEHUE
rokosi. Tpenue B npupoae u
TEXHUKE

bu6nrorexa [JOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTopHas paborta «3ydeHue

bu6nmmorexa [IOK

3aBUCUMOCTH CUJIBI TPCHUSA
CKOJIBXKCHUSA OT CUJIbI 1aBJICHUA
1 XapakTepa
CONPHUKACAIOLINXCS
[MOBEPXHOCTEID

https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
onpeieTIeHUue
[PaBHOJICMCTBYIOIIEH CHJIIbI

31

Perienue 3aga4d no temam: «Bec
renay, «I'paduueckoe
n300paxenue cuim, «CUIIbD,
«PaBHOACHCTBYIOIIAS

CHIT»

bu6nrorexa [JOK
https://m.edsoo.ru/ff0alde0

32

KoHTposibHas paboTa 1o reMam:
«MexaHn4eckoe TBHKEHUEY,
«Macca, TNIOTHOCTbY, «Bec Tenay,
«I'padmueckoe U300pakeHne CUI,
«Cumbpby

33

/laBnenne. CriocoObl yMEHbIIEHUS
1 YBEJIMYCHHUS AABICHUS

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




34

/laBeHue raza.
3aBUCUMOCTD JIABJICHUS
rasa oT 00néMa,
TeEMIIepaTyphl

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a2376

nasienus. OneiT Toppuuennu

35 [lepenaya naBieHus: TBEPIBIMU but6norexa [JOK
TEIIaMU, XKUJIKOCTAMH U ra3aMH. https://m.edsoo.ru/ff0a25b0
3aKoH
[Tackamns

36 /[aBnieHUE B )KUIKOCTH U rase, buomuorexa [[OK
BEI3BAHHOE IEUCTBUEM CHUJIBI https://m.edsoo.ru/ff0a2718
TSDKECTH

37 Pemenne 3agad mo teme «JlaBieHue bu6nmmorexa [IOK
B JKHJKOCTHU U ra3e. 3aKoH https://m.edsoo.ru/ff0a2826
[Tackamns»

38 Coo01marommecs: Cocyabl bubnuorexa [[OK

https://m.edsoo.ru/ff0a2970

39 [ mnpaBnnueckuii npecc bubmuorexa [[OK

https://m.edsoo.ru/ff0a3136

40 MaHoOMEeTpBHI.

[TopuiHeBoit
PKHIKOCTHBIM HAcOC

41 [AT™Mocdepa 3emin. [Ipuunnsl bubnnorexa [JOK
CYILLIECTBOBAHUS BO3YILIHOU https://m.edsoo.ru/ff0a2b5a
000J10uKH 3eMIH. 3aBUCHMOCTD
aTMOC(hepHOro JaBIeHUS OT
BBICOTHI
HaJl ypDOBHEM MOPsI

42 Bec Bo3ayxa. ATmMocdepHoe bubmuorexa [JOK
JTaBJICHUE https://m.edsoo.ru/ff0a2b5a

43 3mepenune atMocepHOro bubmuorexa [[OK

https://m.edsoo.ru/ff0a2da8




"KoHcTpynpoBanue apeomerpa
VI KOHCTPYUPOBAHUE JIOAKU U

onpeieseHue e€ rpy30noabEMHOCTH"

44 3aBHCUMOCTH aTMOC(HEPHOTO bubmuortexa [JOK
JTaBJICHUS OT BBICOTHI HaJl https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSI

45 bapomerp-anepou. bubnuorexa [JOK
ATMOc(epHOE TaBJICHHE Ha https://m.edsoo.ru/ff0a2fc4
[PA3ITMYHBIX BHICOTAX

46 Pemenue 3agau o
reme " ATMocdepHoe
aByieHue"

47 JleiicTBHE )KUIKOCTH U Tasza bu6mmorexa [JOK
Ha IIOTPY>KEHHOE B HUX https://m.edsoo.ru/ff0a3276
Te1o.

[ApxumMeioBa cuiia

48 UlabGoparopnas paboTa bubnrorexa [JOK
«OmpeniesieHue BITAIKUBAIOIICH https://m.edsoo.ru/ff0a33fc
CHUJIBI,

NECTBYIOLIEH HA TEJIIO,
[OTpy>KEHHOE
B JKHJIKOCTB»

49 JTaGoparopras paboTa 1o Teme bromuoreka [JOK
«ccnenoBanne 3aBUCHMOCTH Beca https://m.edsoo.ru/ff0a3514
Tea B BOJE OT 00bhEMa
MOIPYKEHHOU B )KUIKOCTh YaCTH
TeIa

50 [[naBanue Ten buomuorexa [[OK

https://m.edsoo.ru/ff0a3a96

51 JlaGoparopnas paboTa




52

Perrenue 3agad Imo TeMaMm:
«IInaBanue cynos.
Bo3nyxormiaBanue»,

11 Ira30B»

«JlaBlIeHHE TBEPABIX TEJ, )KUIKOCTEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbHas paboTa no teme
«/laBeHue TBEpIBIX TEN,
PKUIKOCTEN U Ta30B)

54

Mexanudeckas pabota

buonnoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

MorHOoCTh. ETMHUIIBI MOIITHOCTH

buonnoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

'Y pok-HccienoBaHue
"PacyéTt MOIITHOCTH,
[pa3BUBAEMOU ITPU
moabEMeE 110 JiecTHUIE"

57

[IpocThie MEXaHU3MBI.
Prruar. PaBHoBecue cuil Ha
plyare

58

Pbryaru B TeXHUKE, OBITY U

npupoe. JlaboparopHas pabota

«ccnenoBanue yCcIOBUI
ABHOBECHSI

0.5

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

phIyara

59

Perrenne 3aJa4 110 TEMC
«YcaoBus PaBHOBCCHUS pblyarar»

but6norexa [JOK
https://m.edsoo.ru/ff0a48a6

60

Koadduument noneznoro
nelficTBUST MexXaHu3Ma.
UlaboparopHast paboTa
«M3mepenue KII/[ HakinoHHOM

TIJIOCKOCTH))

0.5




61

Permrenune 3aga4d mo teme
"Pabora, momuocts, KIT/T"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnndeckas SHEpIHsl.
Kunetnueckas u
MOTCHITHATbHAS YHEPTUS

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

63

3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

Y pOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTAIBHOE
OIpPEACICHUE U3MEHECHUS
KIUHETUYECKOM U MTOTEHIMAILHOM
PHEPIUU MPU CKaThIBAHUM TEJA MO
HAKJIOHHOM

[IOCKOCTH"

65

KonTponbHas paboTa no Teme
«PaboTta 1 MOITHOCTE. DHEPTUs»

66

PesepBHbIil ypok. Pabota ¢
TEKCTaMU 110 TeMe "MexaHndeckoe
nBrokenne"

bubanoreka [IOK
https://m.edsoo.ru/ff0adee6

67

PesepBHbIil ypok. PaboTa ¢
TekcTaMmu 1o Teme "JlaBiaeHune
TBEPABIX TE,

PKUJIKOCTEN U Ta30B"

bu6norexa [JOK
https://m.edsoo.ru/ffOadffe

68

PesepBHEIl ypok. PaboTta ¢ TekcTamu

no teme "PaGora.
MougHocTs. DHeprus"

OBIIEE KOJIMYECTBO YACOB
[10 [TPOITPAMME

68

12

8. KIIACC




M3MEHEHUSI BHYTPEHHEN
DHEPIrUH

Ne Tema ypoka KoJsn4yecTBo 4acoB /TaTa JJIeKTPOHHBbIE
n/m Bcero |[Koutpouab ([IpakTuyeckue M3y ueHHs N pPOBLIE
. paGoThI o0pa3oBaTe/IbHbIC
padoThI PECYpER
1 (OCHOBHBIC TIOJIOYKEHHUS 1 buommoreka [JOK
MOJIEKYJIIPHO- KUHETUYECKON TEOpUH https://m.edsoo.ru/ff0a5256
1 UX OIBITHBIC
[MOATBEPIKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJT 1
Moaenu TBEpIOTo, )KUIKOTO U 1 buonrorexa [JOK
ra3000pa3HOr0 COCTOSTHUHN https://m.edsoo.ru/ff0a540e
BEIIeCTBA
4 OOBsICHEHUE CBOKCTB TBEPIOTO, 1
PKUIKOTO U Ta3000pa3HOT0 COCTOSTHHI
BEILIECTBA HA OCHOBE MOJIOKEHUIN
MOJIEKYJISIPHO-KUHETUYECKOM
TeOpUmn
S Kpucranmmaeckue u amopdHbIe Tena 1 bubnuortexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauvBaHue U 1 bubmuorexa [JOK
KaITLIIPHOCTb. https://m.edsoo.ru/ff0a5530
[loBEpXHOCTHOE HATSKEHUE
7 TeruioBoe pacIiupeHne U CoKaTUe 1 bubnrorexa [JOK
https://m.edsoo.ru/ff0a5a26
] Temnepatypa. CBs3b TEMIIEpaTypbl CO 1
CKOPOCTBIO TEIJIOBOTO
[TBI>KEHUS YACTHUIL
9 BuyTpenusis sHeprusi. CocoObl 1 bubnrorexa [JOK

https://m.edsoo.ru/ff0a5c60




10 Bubl Teruionepenayn bubnuoreka [JOK
https://m.edsoo.ru/ff0a6412
11 Y pok-koH(pepeHus bu6imorexa [IOK
"[IpakTHuecKoe UCIOIb30BAHUE https://m.edsoo.ru/ff0a65c0
TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB B LIEIX
bHeprocoepexeHus "
12 KoanuecTBO TEIIOTHI. bu6nmorexa [JOK
Y nenpHas TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHEeHUE TeII0BOTO OaaHca. bubmuorexa [[OK
TerooOMeH U TerI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaGopatopHas paborta bubanorexka [JOK
"HccienoBanue https://m.edsoo.ru/ff0a6a98
SIBJICHUS
TeII000MEeHa IPU CMEUIMBAHUU
XOJIOJTHOM Y TOopsiueil BOAbI"
15 PacueT KOIMYECTBA TEIUIOTHI,
HE0OXO0UMOTO ISl HATPEBAHUS
Tena
1 BBIIEISIEMOTO UM IIPU OXJIQXKICHUUN
16 JlaGopaTopHas pabota bubnuorexa [JOK
"OrnpeneneHue yaeapHOU https://m.edsoo.ru/ff0a6bb0
TerII0eMKOCTH BelecTna'
17 DHEeprus TOIIUBA. Y IebHAs bu6imorexa [IOK
TEIIOTa CrOpaHus https://m.edsoo.ru/ff0a7bSa
18 [InaBieHue U OTBEpIEBaHUE bu6imorexa [IOK
KPUCTAIUINYECKUX TEIL. https://m.edsoo.ru/ff0a71d2
Y nenpHas TEIIoTa MJIaBICHUS
19 JlaGopatopHas paborta bubmuorexa [[OK

"OnpeneneHue yaeabHON TeII0ThI
1aBJICHUA JIbaa"

https://m.edsoo.ru/ff0a72fe




20

[TapooOpazoBanue u
KoHaeHcanus. Micnapenue

bu6mmorexa [JOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Yneanaﬁ TCILJIOTa

bu6nuorexa [JOK

apooOpa3oBaHMs U KOHJCHCALIUH.
3aBHCUMOCTh TEMIIEPATypPhl
KUIIEHHS OT aTMOC(HEPHOTO
TaBJIeHUS

https://m.edsoo.ru/ff0a786¢

22

BiaxxHOCTB BO3/1YyXa.
JlaGopaTopHas paboTa
"OnpeneneHne OTHOCUTEIbHOU
BJIAKHOCTH BO3/1yxa'

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3a1a4y Ha
OIpeCICHUE BIaXKHOCTH
BO31yXa

24

[ IpuHIUIB paOOTHI

TETIJIOBBIX BUTATENICH .

[TapoBas TypOuHa.

J{BUTaTe)Ib BHYTPEHHETO CrOPaHHs

25

KIIJI TermoBOrO ABUTATEIS.
TernoBble JBUTATENN U
3aluTa OKPYKaroIlIe cpebl

buomuoreka [JOK
https://m.edsoo.ru/ffO0a7c7c

26

3aKOH COXpaHEHUS U
[pEeBpaIleHNs SHEPTUH B
[TCIIJIOBBIX ITPOLICCCax

27

[loaroTroBka K KOHTPOJIBHOM
[padote 1o Teme "TermmoBbie
STBIICHUS.

13MeHeHue arperaTHbIX COCTOSIHHI
BerecTna"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KoHTposibHast paboTa 1mo Teme
"TerIoBbIE SIBJICHUS.
3MeHeHne arperaTHbIX

COCTOIHUHN BerecTna'

bu6nmorexa [JOK
https://m.edsoo.ru/ff0a86ae




29

DJiekTpu3anus tei. /[Ba
[PO/1a PIEKTPUUECKUX
3apsioB

30 Ypok-uccrienoBanme
"JnexkTpu3anus TeI MHAYKIHEH 1
[IpY CONPUKOCHOBEHUU"
31 B3anmoneicTBre 3apsyKEHHBIX brbmmorexka [JOK
ren. 3akoH Kynmona https://m.edsoo.ru/ff0a87e4
32 DJIEKTPUYECKOE TI0JIE. bubnnoreka [JOK
HarnpsxeHHOCTB https://m.edsoo.ru/ff0a8a0a
PIEKTPUUECKOTO MOJIA.
[ [puHIMI Cyniepno3unun
PIIEKTPUYECKUX MOJIEN
33 Hocurenu 35eKTpuyecKkux 3apsaoB.
JJIeMEHTapHBIN 3apsi.
CtpoeHue aToma
34 [[pOBOJTHUKY Y TUBJIEKTPUKH. bubnuotexa [JOK
3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0a8ef6
PIIEKTPUYECKOTO 3apsaa
35 Pemienue 3a1ad Ha buonuorexa [JOK
[IPYMEHEHHE CBOICTB https://m.edsoo.ru/ff0a90cc
PIEKTPUUECKUX 3apsiI0B
36 DJIEKTPUYECKUI TOK, YCIOBUSA brbnuotexa [JOK
€ro CyILICCTBOBAHUA. https://m.edsoo.ru/ff0a95a4
lcTounnku
PIIEKTPUYECKOTO TOKA
37 JlelicTBUS DIIEKTPUUECKOTO TOKA bubmmorexka [JOK
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "JleiictBue

PIIEKTPUYECKOTO I0JIsI Ha
[IPOBOAHUKYU U TUAJIEKTPUKU"




39 DJIEKTPUYECKUI TOK B bubnuotexa [JOK
METaJlIaX, XKUJKOCTIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKTpUUyecKas Lenb U e€
COCTaBHbIE YaCTH

41 Cuna toka. JlabopaTopHas pabora 0.5 brbnmoreka [JOK
"M3mepeHue u peryiupoBaHue https://m.edsoo.ru/ff0a8bd6
CHJIbI TOKA"

42 DIIEKTPUUYECKOE HATIPSIKEHUE. 0.5 bubnuorexa [[OK
Bonbst™merp. Jlaboparopras https://m.edsoo.ru/ff0a%14
pabota "M3mepenue u
[pEryJIMpoBaHue
HanpspkeHus "

43 ConpoTuBIIEHHE POBOAHUKA. bubnrorexa [JOK
Y nenbHOE CONpOTUBIICHHE https://m.edsoo.ru/ff0aa738
BelecTBa

44 JTaGopaTopnast pabota bubmuorexa [[OK
"3aBUCUMOCTB 3JIEKTPUYECKOTIO https://m.edsoo.ru/ff0aa738
CONPOTUBIICHUS MPOBOIHUKA OT
€ro JJIMHBI, IUIOIAIN
[OTepevyHOro ceueHus u maTepuana”

45 3aBHCUMOCTD CHJIBI TOKA OT bu6mmoreka [{OK
HanpspkeHus. 3akoH Oma s https://m.edsoo.ru/ff0aad4a
[yqacTka
Lenu

46 JTaGopaTopHas pabota bubnuorexa [[OK
"M cciemoBalnne 3aBUCUMOCTH https://m.edsoo.ru/ff0aa04e
CHJIbI TOKa, UIYIIETO Yepes3
[pE3UCTOp, OT CONPOTUBIIEHUS
[peucropa u
HaIpsKEHUs Ha pe3ucTope”

47 [locnenoBaTenbpHOE U

MapajljiCJIbHOC COCANHCHUA
I[IPOBOIHNKOB




pabote o TeMe "DIeKTpudecKue
Bapsiabl.

3apsKEHHBIE TENla U UX
B3aNMOJCHCTBH.

[locTOsHHBINM

PIEKTPUYECKUH TOK"

48 TaGopaTopnast padota "IIpoBepka bubmuortexa [JOK
[IpaBHJIa CIIOKEHHS HAIIPSKEHUN https://m.edsoo.ru/ff0aaa58
[TPU MOCTIEN0BATEIBHOM
COEIMHEHUU JIBYX
[pe3ucTopoB"

49 JTaGopaTopnast pabota bubnuorexa [JOK
"IIpoBepka npaBuiia AJis CHIIbI https://m.edsoo.ru/ffO0aadle
TOKa MpHU NapauieIbHOM
COEIMHEHUH
[pe3ucTopoB”

50 Pelenue 3a1ay Ha IpUMEHEHUE bubnuorexa [JOK
3akoHa OMa s https://m.edsoo.ru/ff0aaf8a
[Pa3IMYHOTO COEANMHEHUS
[TPOBOJIHUKOB

51 PaboTa 1 MOIITHOCTH bubnuorexa [JOK
PIIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0ab124
/[xoyis-Jlenna

52 JlaGopatopHas paboTa bu6imorexa [IOK
"Ornpenenenue padoThl U MOLTHOCTH https://m.edsoo.ru/ff0ab3e0
PIIEKTPUYECKOTO
Toka"

53 (DJIEKTPUUYECKHE LIETTH 1 bubnuorexa [JOK
MOTPEOUTEHN SIEKTPUUECKOM https://m.edsoo.ru/ff0ab660
HPHEPrUU B OBITY.

KopoTtkoe 3aMbIkaHne
54 [ToaroToBKa K KOHTPOJIBHOM bubnuorexa [JOK

https://m.edsoo.ru/ff0abd2c




55

KonTponbHas paboTa 1o
TeMe "DIeKTpUIECKHe
Bapsiabl.

3apspKeHHbBIE Tela U UX
B3aNMOJICHUCTBUSL.
[locTOsHHBINM
PIEKTPUYECKUN TOK"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0abea8

56 [locTOSTHHBIC MATHUTHI,
X B3aHMO/ICHCTBHE

57 Ypok-uccienoBanue 1 brubmorexa [JOK
"M3ydyeHue nojen mocToOSHHBIX https://m.edsoo.ru/ff0ac3d0
MarauToB"

58 MarnuTHOoe nosie. MarHuTHOE 1oJIe bubmuorexa [[OK
3eMJIM U €0 3HAUYCHUE VI KU3HU https://m.edsoo.ru/ff0acOba
Ha 3emiie

59 OnbIT OpcTeaa. MarHuTHoe nose bu6nmmorexa [JOK
PIIEKTPUYECKOrO TOKA https://m.edsoo.ru/ff0ac1d2
MarauTHOE MOJIe KaTyIIKH C
TOKOM

60 [IprMeHeHNe 3JIEKTPOMAarHuToOB 0.5 bubnorexa [JOK
B TexHUKe. JIabopaTopHas https://m.edsoo.ru/ff0ac74a
pabota "M3ydyeHue neicTBus
MarHUTHOTO
10JIsl HA MPOBOJIHMK C TOKOM"

61 DIIEKTPOABUTATEIb IOCTOSTHHOTO bu6nmmorexa [JOK

Toka. lcrions3oBaHue
PIIEKTPOABUraTENeH B
TeXHIUYECKHUX YCTPONUCTBAX U HA
TpaHCIopTe.

UTaGoparopras pabota
"KonctpyupoBanue u
M3y4ICHHC

a0OTBI DJICKTPOABUTATEIIS "

https://m.edsoo.ru/ff0ac86¢




62 OmnbrTel @apazes. 3aKoH 1
PIIEKTPOMarHUTHOM
VHTyKIHH.
[IpaBuiio JIenna

63 DnekTporereparop. Crocoos 1
[1OJIY4ECHUS DJIEKTPUYECKOU
SHEpPIrUH. DIIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOUHHKAX
SHEPIUU

64 [loaroToBka K KOHTPOJILHOM 1
[paboTte mo Teme "DIeKTpUYecKue
158

MarHuTHBIE sIBJIEHUS"

65 KoHTposibHas paboTa 1o Teme 1
"DJIeKTpUUECKHE U
MarHUTHbBIC SIBJICHUS"

bubmuorexa [[OK
https://m.edsoo.ru/ff0acb14

66 PeszepBHbIi ypok. PaboTta ¢ TekcTamu 1

bu6norexa [JOK

o Teme "TemnoBble sBiIeHUS"

https://m.edsoo.ru/ffO0accSe

67 PesepBHbIil ypok. Pabota ¢ Tekctamu |1
[0 TeMe
"[TocTostHHBII
PIEKTPUYECKUH TOK"

bubmuorexa [[OK
https://m.edsoo.ru/ff0acdc6

68 PesepBHbIil ypok. Pabora c 1
TEKCTaMU 110 TeMe "MarauTHeIe
siBITeHIs "

OBIIEE KOJIMYECTBO YACOB 68 2
10 [IPOTPAMME

14.5

9. KIIACC

Ne Tema ypoka KosinuecTBO 4acoB

laTa

JJIeKTPOHHbIE




n/n

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

H3y4YeHHSs

nupposbie
o0pa3oBaTejibHbIE

pecypchl

Mexannueckoe
[TBIDKEHUE.
MarepuasibHas
TOYKa

CucremMa oTcUeTa.
OTHOCHUTEITBHOCTD
MEXAHUUYECKOTO IBUKECHUS

bu6nmorexa [JOK
https://m.edsoo.ru/ff0ad474

PaBHOMepHOE
[IPSAMOJIMHEMHOE
[IBIDKEHUE

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ad19a

HepaBHoMepHOE
MPSIMOJIMHEMHOE IBHKEHUE.
Cpennsisi ¥ MTHOBEHHAas
CKOPOCTh

[ IpssMonHEHOE
[PaBHOYCKOPEHHOE JIBUJKEHUE.
Y ckopeHue

bu6mmorexa [{JOK
https://m.edsoo.ru/ff0ad8d4

CKOpoCTh
[PSMOJIMHEITHOTO
[PABHOYCKOPEHHOTO
nBrokenust. [ paduk
CKOpOCTH

JlaGopatopHas paboTa
"OmnpeneneHne yCKOpeHus Tesa
[pU PAaBHOYCKOPEHHOM
ITBIYKCHUH 110

HaKJIOHHOM mi1ockocTu"

bu6nmorexa [JOK
https://m.edsoo.ru/ff0adb18

CBOOOIHOE ITaJ€HUE TEI.
OneITel [ annnes




Kod(duleHTa TPEHUS CKOTbKCHUS "

9 PaBHOMEpHOE NBHKEHUE bubmuorexa [[OK
o oKpykHOCTH. [lepuon https://m.edsoo.ru/ff0ael76
1 4acToTa
oOparmenust. JInneitHas u yrioBast
CKOPOCTHU
10 [[eHTpOCTpEMUTEIIBHOE YCKOPEHHE
11 [IepBriit 3ak0H HproToHa. Bextop bubnnorexa [JOK
CUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. bubnanorexa [JOK
PaBHOElCTBYIOIIAS CHIIa https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroToHa. bubnuorexa [JOK
Cynepno3unus CUuil https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1a4 Ha npUMEHEHHE bubnroreka [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka bubnorexa [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuiia
yIIDYTOCTH
17 UTaGopaTopnas pabota «OrnpeaeieHue bubmnorexa [[OK
PKECTKOCTH IIPYXKUHBI» https://m.edsoo.ru/ff0aee28
18 Cuiia TpeHus bubmuorexa [[OK
https://m.edsoo.ru/ff0af738
19 Pemenue 3amau mo teme «Cuita bu6nmorexa [JOK
TpeHUD) https://m.edsoo.ru/ff0afa26
20 JlabopaTopHas pabota "Onpenenenue bubmuorexa [[OK

https://m.edsoo.ru/ff0af8be




21

Pemenne 3amaq no reme "3aKkoHBI
Herotona. Cuna ynpyroctu. Cuna
TpeHus"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuita TSDKECTH Y 3aKOH BCEMUPHOTO
TArOTeHUS. Y CKOpEHHE CBOOOAHOTO

bu6nmmorexa [JOK
https://m.edsoo.ru/ff0af044

[1a 1CHU A

23

Vpok-koH(pepeHuus "JIBrxeHue Tel
BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conmueunas cuctema).

["anakTikn"

24

Perenue 3a1ay no reme
"Cuita TSKECTH U 3aKOH
BCEMHUPHOIO TATOTEHUS"

bu6nnorexa [JOK
https://m.edsoo.ru/ff0af5f8

25

[IepBasg kocMHU4YecKas
ckopocTs. HeBecomocTs 1

Heperpy3ku

bubnnoreka [IOK
https://m.edsoo.ru/ffO0af33c

26

PaBHOBECHE MaTepUAIBHOU
TOYKH. AOCOTIOTHO TBEPAOE
Tel1o.

PaBHOBecue TBEPIOTO TENA €
3aKPETUIEHHON OCBIO
BpaleHusi. MOMEHT CHIIBI.
L{eHTp TsKECTH

bu6norexa [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBEeCHE MaTepUAIBHOM
TOYKH. AOCOTIOTHO TBEPIOE
TesI0.

PaBHOBECHE TBEPIOTO TENA €
3AKPEIIEHHON OChIO
BpalleHUsl. MOMEHT CHUIIBL.
[lenTp TsDKECTH

28

Pemenue 3amad no reme
"MomeHnT cuisl. Llentp

bu6mmorexa [{OK
https://m.edsoo.ru/ff0b02b4




TsKecTH"

[paboThl. [loTennmanpHas

PHEpPrus

29 [lonroroBka K KOHTPOJIbHOU paboTe bubnnorexka [JOK
o TeMe "MexaHnuecKoe IBUKEHHUE. https://m.edsoo.ru/ff0b0408
B3anmopeiicteue Ten"
30 KonTtposnbHas paboTa mo bubmuorexa [[OK
reMe "MexaHuueckoe https://m.edsoo.ru/ff0b06ec
TBHKEHHE.
B3aumopeiicteue ten"
31 mnynbe Tena. Umiynbe cumbl. 3aKoH bubmuorexa [[OK
COXpaHEHUS UMITYJIbCa. YTIPyroe https://m.edsoo.ru/ffOb07fa
1 HEyIIpyroe B3auMOJIEHCTBUE
32 Pemenue 3amad mo reme bu6mmoreka [JOK
"3aKOH COXpaHEHUS https://m.edsoo.ru/ff0b096¢
pMIynbca'
33 Y pok-koHpepeHus
"PeakTUBHOE IBMKECHUE B
[IpUPOJIE€ U TEXHUKE"
34 Mexanndeckas paboTa U MOIITHOCTh bu6morexa [JOK
https://m.edsoo.ru/ffOb0a84
35 PaGoTa CHIIBI TSKECTH, bu6mmoreka [JOK
CHJIBL YIIPYTOCTH M CUJIBI https://m.edsoo.ru/ffOb0db8
TpeHUsI
36 JlaGopaTopHast pabota
«Omnpenenenue padoThl CUIIbI TPEHUS
[pU paBHOMEPHOM JBU)KEHUU Teja
o
FOPU30HTAILHON TOBEPXHOCTHY
37 CBs13b DHEPTUM U




38 Kunernueckas sneprus. Teopema bubnuorexa [JOK
0 KHHETUYECKOHN YHEPrun https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUs SHEPTUN
B MEXaHUKE

40 UlaGoparopuas padoTa bubnroreka [JOK
«3ydyeHne 3akoHa COXpaHEHUs https://m.edsoo.ru/ffObl12fe
PHEPTUI

41 KonebaTenbHOE TBMIKCHUE U bromuoreka [[OK
€ro XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858

42 3aryxaromniue KoieoaHusl. bu6iorexa [JOK
BrinyxeHHble KoieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MareMaTH4eCcKHil 1
[Py KUHHBIA MasSsTHUKA

44 Ypok-uccnenoBanne «3aBUCUMOCTh bubnnorexa [JOK
nepuoJia KojaeoaHuit ot https://m.edsoo.ru/ff0b197a
PKECTKOCTHU MPYKUHBI U MAcChl
rpy3a»

45 [IpeBpanieHue sHepruu
[IPU MEXaHUYECKUX
KosIe0aHUsIX

46 JlaGoparopnas paboTa bubmmorexa [[OK
«OmnpeneneHue 4acTOTHl U epUoja https://m.edsoo.ru/ffOblaec
Kosie0aHuit
MPY>KUHHOTO MasSTHUKA)

47 JTabGoparopnas pabota «IIpoBepka bubnnorexa [JOK
HE3aBUCUMOCTH IIEPHOIA https://m.edsoo.ru/ff0b197a
KoJIe0aHUi rpy3a, MOIBEIIEHHOTO
K HUTH, OT MacChl Tpy3a»

48 Mexannyeckue BoJgHbI. CBOMCTBA bubnuorexa [JOK

MCXaHUYCCKUX BOJIH. HpO,Z[OJIBHBIC
1 ITOINICPCUYHBIC BOJITHBI

https://m.edsoo.ru/ffOb21fe




49

Y pok-koHbepeHIHs
"MexaHn4ecKue BOJIHBI B TBEPIOM
reie.

Ceiicmuueckue BOJIHBI"

50

3ByKk. PactipocTpanenue u
OTpakKeHHE 3BYyKa

51

'Y pok-HccienoBaHue
"HaOroneane 3aBUCUMOCTH
BBICOTBI 3ByKa OT YaCTOTHI"

52

['pOMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUN PE30HAHC

53

Ypok-koH(pepeHmus Y IbTpa3ByK
1 MH(Pa3BYK B IPUPOJIE U
TeXHUKe"

bu6mmorexa [{JOK
https://m.edsoo.ru/ff0b23ca

54

[ToarotoBka K KOHTPOJILHOM paboTe
110

bu6nnorexa [JOK

TeMe "3aKOHBI COXPAHEHHUS.
MexaHnueckue KoineOaHus u
BOJTHBI"

https://m.edsoo.ru/ff0b25f0

55

KonTtposibHas pabora no reme
"3aKOHbBI COXpaHEHUS.
MexaHnnueckue kojaeOaHust U BOJHBI"

56

(DJICKTPOMArHMTHOE MOJIE.
DJIEKTPOMArHUTHBIE
BOJIHBI

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

57

CBolicTBa 3JIEKTPOMATHUTHBIX BOJIH

58

Y pok-koHpepeHuus

"[lIxana 3J1eKTPOMAarHUTHBIX

BOJIH.

lcrionb30BaHNE AIEKTPOMATHUTHBIX

BOJIH /I COTOBOU cBs3U"

bu6nuorexa [JOK
https://m.edsoo.ru/ffOb2fe6




59

'Ypok-nccnenoBanue "N3yuenue
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH
C IIOMOILIEF0 MOOUJIBHOTO
renedona

butommoreka [JOK
https://m.edsoo.ru/ff0b2c6e

"UccnenoBanue 3aBUCUMOCTH yIJia
[IpEeIOMIIEHHUSI CBETOBOTO JIy4ya OT
yTJja MaICHUA Ha
rpaHule ""BO31YX-CTEKIJIO

nn

60 PerieHue 3a/1a4 Ha onpeeeHre
YACTOTHI U JIJTUHBI
PIIEKTPOMArHUTHOM BOJTHBI

61 (DJIEKTPOMAarHuTHas IPUPOJA CBETA. bu6nmorexa [IOK
CxopocTh cBeTa. BogHOBBIE https://m.edsoo.ru/ff0b31d0
CBOICTBA CBETA

62 IcTOYHHKY CBETA. buommoreka [JOK
[IpssMOIIMHENHOE PACIIPOCTPAHEHHE https://m.edsoo.ru/ff0b3658
cBeTa. 3aTMEHUS
Connua u JIyHsl

63 3aKOH OTpa)KEHUs CBETA. bubnnorexka [JOK
3epkana. Pemenue 3agau Ha https://m.edsoo.ru/ff0b38c4
[PUMEHEHNE 3aKOHA OTPaKEeHUs
CBETa

64 [Ipenomiienue cBeta. 3aKOH bu6nuoreka [JOK
[IpEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea

65 [lo1HOE BHYTpEHHEE OTpaKEHUE bu6moreka [JOK
CBeTa. https://m.edsoo.ru/ffOb3c5c
lcrionb30BaHKE MTOJHOTO
BHYTPEHHETO OTPa)KEHUS B
ONTHYECKUX CBETOBOJIAX

66 JTaGopaTopnas pabota




67

Y pok-KoH(bepeHus
"Icrionb30BaHME ITOJTHOTO
BHYTPEHHETO OTPaYKCHUS:
CBCTOBO/JIBI, OIITHKOBOJIOKOHHAS
CBSI3b"

68 UTun3el. OnTHdecKkas Cujia JIMH3BI bubnmroreka [JOK

https://m.edsoo.ru/ffOb3{2¢

69 [TocTpoeHne n300paxeHHid B TMH3AX bubmnorexa [[OK

https://m.edsoo.ru/ff0b444a

70 UlaGoparopHas pabota bubmmoreka [JOK
"OnpeneneHue doxycHorO https://m.edsoo.ru/ff0b4206
[PACCTOSIHUSL U ONTHYECKOW CHJIBI
coOuparomeit TuH3b1"

71 Ypoxk-koH(bepeHus bubnuorexa [JOK
"OnTuyeckue JIMH30BbIC https://m.edsoo.ru/ffOc0a7e
prOops!"

72 ['1a3 Kak onTUYecKas cUcTeMa. buonorexa [{OK
3penue https://m.edsoo.ru/ff0b4684

73 Y pok-koH(pepeHus
" NedexTsl 3penus. Kak
COXPaHUTH 3peHue"

74 Paznosxenne 6ea0ro cBeTa B but6nmoreka [JOK
crexTp. OneiTel HptoTOHA. https://m.edsoo.ru/ff0cOf4c
Crio>xeHue CeKTpalbHbIX
LBeToB. Jlucnepcus
CBETa

75 UTaGopaTopHas padota "OMBITHI 11O bubmuorexa [JOK

[pa3sIoKeHUI0 OeI0To CBETa B CIIEKTP
1 BOCTIPHATHIO LIBETA IPEAMETOB
[IpY UX HAaOJIIOICHNH Yepe3
[[BETOBBIC

bubTpHI"

https://m.edsoo.ru/ff0cOe2a




76

Y pok-nipakTukym "BoiaHOBbIE
CBOIICTBa cBeTa: AUCIEpCHs,
uHTEephEepeHIUs U
mdpakius”

77 OnbiTer Pesepdopna u bubnuorexa [[OK
[LUIaHETapHAas MOJAEIb aTOMa https://m.edsoo.ru/ffOc12a8

78 [Toctynatel bopa. Moaenb atoma
bopa

79 lcnyckaHue v MOTrJIoIIeHUe CBeTa but6irorexa [JOK
aTomMoM. KBaHTHI. https://m.edsoo.ru/ffOc144c
JIHeWYaThie CIIEKTPbI

80 Y POK-TIPaKTUKYM bu6nuorexa LIOK
"HaOntoneHue crekTpoB https://m.edsoo.ru/ff0c1550
ycnycKaHus'"

31 PannoakTHBHOCTE U €€ BUIBI bu6morexa [IOK

https://m.edsoo.ru/ff0c1672

32 CTpoeHue aTOMHOTO siApa. bubnnorexa [JOK
Hykiionnas Moenb https://m.edsoo.ru/ffOc18ac

33 PanuoakTrBHEIE bubmuorexa [[OK
rpeBpaiieHus. M30tomnsl https://m.edsoo.ru/ffOclal4

34 Penrenue 3amad mo teMe: but6imorexa [JOK
"PanuoakTuBHBIC TpeBpamieHus" https://m.edsoo.ru/ff0c1b4a

85 [lepuon monypacnaaa

86 Ypok-koH(pepenmus "PagunoakTuBHBIC bubnmorexa [JOK
M3IIy4E€HUs B IPUPOJE, https://m.edsoo.ru/ff0c2126
MCIULIMHE, TCXHUKE"

87 S nepHbie peakiu. 3aKOHbI bubnuorexa [JOK

COXPAaHCHHA 3apAJ0BOIro U
MAaCCOBOI'O YHUCCII

https://m.edsoo.ru/ffOc1c58




38

9Hepm>1 CBs31 aTOMHBIX AO€P.
CBsI3b MacCHI U SHEpPIUn

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cl1d7a

39

Perienue 3aga4d 1o TeMe
" nepHbie peaknun"

90

Peakuyy cuHTE3a U IETICHUS A1ED.
Mctounuku sHeprun ConHIA U
BBE3]

but6norexa [JOK
https://m.edsoo.ru/ff0c1e88

01

Y pok-koHbepeHIHs

"SI nepHast SHEpreTUKa.

levicTBus

[paMOAaKTUBHBIX U3ITyUYEHUH HA JKUBBIE
OpraHu3Mbl"

02

[ToaroToBKa K KOHTPOJILHOM paboTe
0 TeMe "DIIEKTPOMarHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBbIC siBJICHHS"

bu6nmorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTtposibHas paboTa 1o
TeMe "DJIEKTPOMAarHuTHOE
rouie.

DIIEKTPOMArHUTHBIE BOJIHBI.
KBaHTOBBIE sIBIEHUS"

04

[loBTOpEHUE, 00001IEHNE.
JlaGopaTopHbie pabOTHI 11O
Kypcy

"B3aumonencTBue Tea"

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

95

[ToBTOpeHME, 0000IIeHNe. Pemenue
paC‘-IeTHI:IX 1 KAYCCTBCHHBIX 3a1a4
o Teme "TermioBbie nmpouecch”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572

06

[loBTOpEeHuE, 006001IeHNE. Pemenne

buonnoreka [JOK

[PACUETHBIX U KAUYECTBEHHBIX 3a7a4
o teme "KII/] TermoBbix
nBUratenei”

https://m.edsoo.ru/ff0c2a22




07

[loBTOpEeHME, 006001IEHNE.
Perienue pacueTHbIX U
Ka4eCTBEHHBIX 3371a4 110 TeMe
"KIIJ] anekrpoycTaHoBOK"

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpEHME, 000OITICHHE.
JTaGopaTopHbie pabOThI MO
Kypcy

"CBeToBbIE gBIIEHUS"

bu6nmmorexa [JOK
https://m.edsoo.ru/ff0c2c52

99

[ToBTOpenue, o6o0IIEeHHE.
PaboTa ¢ TekcTamMu 110 TeMe
"3aKOHBI COXpaHEHUs B
MexaHuke"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c2d6a

100

[ToBTOpenue, o6o0mmenue. Pabora ¢
TEKCTaMH 110 TeMe
"Konebanus 1 BOTHBI"

bu6nuorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTOpenue, o6o0ImIEeHHE.
PaboTra ¢ TEKCTaMH 110 TEME
"CBETOBBIC

sIBJICHMS "

bu6mmorexa [{OK
https://m.edsoo.ru/ff0c3044

102

[loBTOpEHME, 006001IEHNE.
PaboTa ¢ TekcTaMu 1o TeMe
"KBantoBas u

s iepHast pusmnka"

OBIIEE KOJIMYECTBO YACOB
10 [IPOTPAMME

102

7 KIIACC (MOKET HYKHO?)

No
/11

HaumenoBaunue
pa3/eJIOB U TEM
y4eOHOro rpemera

4JqaCcoB

KomnnuecTtBo

[IporpamMmMmHOE coziepxaHue

OcHOBHBIE BUABI JCATCIBHOCTH 06yqa}0umxc;[




Pa3znen 1. ®u3uka u ee poJib B MO3HAHMHU OKPYKAKOIIET0 MUPA

1.1 | ®usnka—Hayka 2 ®dusrka — HayKa o mpupojie. | BriaBienue paznuanii Mexay Gu3nIeCKUMH U
0 MpupojIe SIBneHuUst TPUPOIBI. XUMUYECKUMU MTPEBPAIICHUSIMHU.
Du3nyecKue SIBICHUSA: PacnoznaBanue n knaccudukanus GU3nIeCKux
MEXaHUYECKHE, TEIIOBbIE, | SIBJICHUW: MEXaHUYECKHX, TEIJIOBBIX,
AIIEKTPUYECKHUE, AIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHbIE, CBETOBEIE, Habnronenue u onucanue Gu3nyecKux sSBICHUMN
3BYKOBBIE
1.2 | ®usnueckue 2 Du3NYeCcKrUe BETUYNHBI. Ornpenenenue eHbl JEIEHUS IIKaIbI
BEJINYMHBI N3mepenne huznueckux M3MEPUTENBHOTO TIprbopa.

BEJIMYUH. PU3nuecKkue
npubopsl. [lorpemHocts
V3MEPEHNN
MexnyHnapoaHas cucteMa
CIMHUL]

N3mepenue IMHENHBIX pa3MEPOB TEN U
IIPOMEXKYTKOB BPEMEHH C YUYETOM MOTPEIHOCTEN.
N3mepenne 06bEMa KUAKOCTH U TBEPAOTO TEIA.
N3mepeHne Temiiepatypsl Py NOMOLIA
KUJKOCTHOT'O TEPMOMETpPA U JaT4nKa
TEMIIEpaTyphl.

BrinonHeHne TBOpUECKUX 3aJaHUHN 10 TIOUCKY
CIIOCO0O0B U3MEPEHHMSI HEKOTOPHIX (PU3MUECKHUX
XapaKTEepUCTHUK, HAIIPUMED, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUN, MATBIX




IPOMEKYTKOB BpeMeHH. OOCyKIeHne
peajaraéMbix Croco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u npyrue BriaBrkeHue runores, 00bACHAIOMIMX IPOCThIE
Hay4YHbIA METO €CTECTBCHHBIEC HAYKH SIBJICHHS1, HALIPUMED:
MMO3HAHUS U3YYaroT IPUPOLTY. — IIOYEMY OCTAHABJIMBACTCS ABUKYILEEC
EcrecTBEeHHO-Hay4HBIH 10 TOPU30HTAIIbHOW ITOBEPXHOCTH TEJIO;
METOJ O3HAHUS: — IIOYEMY B KAPKYIO OOy B CBETIION OJIEKIE
HaOII0IcHUE, IOCTAHOBKA MpOXJaaHe, yeM B TEMHOU. [Ipemioxenue
Hay4YHOT'0 BOIIpOCa, CIIOCOOOB MPOBEPKHU TUIIOTE3.
BBIJIBUKEHHE TUIIOTE3, [IpoBeneHue nucciienoBaHus O MPOBEPKE KAKOU-
HKCIIEPUMEHT 10 IPOBEPKE | JTMOO TUIMIOTE3BI.
TUNO0TEe3, 00BICHEHUE [TocTpoenune mpocTelmmx Moieneit Gu3nIecKux
HA0JI0/1aeMOTO SIBJICHHUSL. SIBJICHUH (B BUJI€ PUCYHKOB UJIM CXEM ), HAIIPUMEP
Onucanue GuU3NYECKUX MaJICHAE MTPEAMETA; IPSIMOIUHENHOE
SBJICHUM C IOMOIIBIO pacrpoCTpaHEHUE CBETA
Moenen
Uroro no pazgeny 6

Pasnen 2. [lepBoHayajibHbIe

CBE¢ACHHUS O CTPOCHHH BEIIECTBA

2.1

Crpoenue BeniecTa

1

CrpoeHue BenecTna:
aTOMBI M MOJIEKYJIBI, UX
pa3mepsl. OTBITHI,
JOKa3bIBAIOIIHE
JUCKPETHOE CTPOEHUE
BELIECTBA

HaGnronenue u mHTEpIpeTanys OMBITOB,
CBUJIETEIBCTBYIOITUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHU BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

OreHka pa3MepoB aTOMOB U MOJIEKYT

C Ucronb30BaHueM (otorpaduil, NOTyYEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
naboparopHas padora 1mo teme: «O1eHKa




JIraMeTpa aToMa METOJIOM PSJIOB
(c ucrionpzoBanueM GoTorpaduii)y».
Ornpenenenue pa3MepoB MaJibIX TeI

2.2 | JIBuxeHue u
B3aMOJIENCTBHUE
YaCTHII BEMIECTBA

JIBM>KEHUE YaCTHUIl
BemiecTBa. CBA3b CKOPOCTH
JBU>KEHUST YaCTHUIL

C TEMIIEPATyPOM.
bpoyHoBCcKO€e nBMXKEHNE,
b dy3us.
B3anMoneiicTBre 4acTHIl
BEILIECTBA: IPUTKCHUE U
OTTAJIKUBAHUE

HabGnronenue n o0bsicHeHHE OpOyHOBCKOTO
JBIDKCHUS U siBIICHHS U y3un.

[IpoBeneHne u 00bSICHEHNE ONIBITOB

110 HaOJIIOJICHUIO TETIOBOTO PACIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHE OIBITOB IO
OOHAPYKEHHIO CUJI MOJIEKYJIIPHOTO MPUTSKCHUS
U OTTaJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHHSI BEIICCTBA

ArperaTHbl€ COCTOSIHUS
BEIIIECTBA: CTPOCHUE T'a30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTAJLTMYECKUX) TEJL.
B3anmocBs3b MeX 1y
CBOVCTBAMU BEIIECTB

B Pa3HbIX arperaTHbIx
COCTOSIHUSAX M UX
aTOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUAM
BOJbI

Onucanue (¢ UCIOAb30BAaHUEM MTPOCTHIX
MO/IEJIei) OCHOBHBIX Pa3JIMuUii B CTPOCHUU T'a30B,
KHUJIKOCTEN U TBEPJIBIX TEII.

OO0BsICHEHNE MAION COKUMAEMOCTH KUIKOCTEN U
TBEPABIX TN, OOJIBIION CKUMAEMOCTH ra3oB.
OObsicHeHuE coxpaHeHUsl (POPMBI TBEPABIX TET U
TEKYUYECTH KHUJKOCTH.

[IpoBeneHne ONBITOB, TOKA3bIBAIOIINX, YTO

B TBEPAOM COCTOSIHUM BOJbI YACTHUIIBI HAXOAATCS
B CPEJHEM JaJIbllIe IPYT OT JIpyTa (III0OTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTraHOBIIEHHE B3aUMOCBSI3H MEXKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIBI U
CYIIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadusi)

Hroro no pazneny




Paznen 3. /[BukeHune U B3auMo/ielicTBHE TeJl

3.1 | MexaHn4eckoe MexaHn4YecKoe JBHMKCHHUE.
JIBIDKEHUE PaBHomepHOE 1
HEPAaBHOMEPHOE IBUKECHUE.
Ckopocts. CpenHsist
CKOpOCTh TIpH
HEPaBHOMEPHOM
nBIKeHUU. Pacuér myTtu u
BPEMEHHU JIBUKCHUS

WccnenoBanrie paBHOMEPHOTO JIBUXKEHHUS,
OIpEJEICHUE €ro NPU3HAKOB.

Hab6nronenne HepaBHOMEPHOTO ABUKEHUS U
OTpeJIeICHHE €ro OTINYHIM OT PABHOMEPHOTO
JIBUYKEHUS.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JBIDKEHUS (1IapUKa B KUIKOCTU, MOJICIIH
AIEKTPUYECKOTr0 aBTOMOOMIIS U T.1.).
Onpenenenue cpeHeld CKOPOCTH CKOJIbKEHUS
OpycKka Uiy IIaprKa 1mo HaKJIOHHOM TTIOCKOCTH
Peienue 3aa4 Ha onpeieNIeHUE My TH, CKOPOCTH
U BPEMEHU PAaBHOMEPHOT'O JIBUKEHUSI.

AHanu3 rpad)uKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BPEMEHHU

3.2 | Uuepuus, macca, 4 SIBreHue UHEPIMU. 3aKOH
IIJIOTHOCTH vHepuuu. Bzaumonerncreue
TeJI KaK MpU4YrHa
W3MEHEHHUS CKOPOCTHU
JIBMDKEHHS Tel. Macca kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTE BemecTna.
CBs13b IIJIOTHOCTH

C KOJIMYECTBOM MOJICKY I
B eUHMIIE 00BEMA
BEIIIECTBA

OObsicHEHUE ¥ TIPOTHO3UPOBAHKE SIBICHHUI,
00yCIIOBJIEHHBIX MHEPIIUEH, HAIPUMED, YTO
POUCXOIUT MIPU TOPMOKEHUH WIIA PE3KOM
MaHEBpE aBTOMOOWJIS, TOYeMY HEBO3MOKHO
MT'HOBEHHO MPEKPATUTD ABUKEHUE HA BEIOCUIIE]IE
WJIM cCaMoKaTe | T. [I.

[IpoBeneHue u aHamu3 ONBITOB,
JEMOHCTPUPYIOLIMX U3MEHEHNE CKOPOCTHU
JIBUKEHUS TeJIa B pe3yJibTaTe ACUCTBUS Ha HETO
JIPYTUX Tel.

Pemenue 3a7a4 Ha onpejieieHre Macchl Tefa, ero
00BEMa M TIIOTHOCTH.




[TpoBeneHne 1 aHAIN3 OIBITOB,
JICMOHCTPHPYIOIIMX 3aBUCUMOCTh H3MCHCHHSI
CKOpOCTH TeJia OT €r0 MacChl MpH
B3anMoielicTBrH Tel1. M3Mepenue Macchl Tena
Pa3TUIHBIMH CTIOCOOAMH.

OmnpeneneHre IIOTHOCTH Tela B Pe3yJIbTaTe
W3MEPEHHUSI €r0 MacChl U 00BEMa

3.3

Cwuna. Buasl cuin

14

Cuta KaK XapakTepUCTHKA
B3aNMOJICMCTBUS TEIL.
Cuita ynpyrocTH ¥ 3aKOH
I'yka. M3mepenue cuiibl

C IIOMOIIBIO TUHAMOMETDA.
SIBiieHUE TATOTEHUS U CUJIa
TskecTH. Cuiia TSKECTH
Ha JIPyTuX IUIaHETaXx.

Bec Tema. HeBecomocTs.
CrnoxxeHue cui,
HaITPaBJICHHBIX 110 OJJHON
MIPSAMOM.
PaBHOzeMcTBYIOIIAS CHIT.
Cwuita Tpenus. Tpenune
CKOJIbKEHUSI U TPEHUE
1okos. TpeHue B mpupoae
Y TEXHUKE

N3ydenune B3auMOACHCTBUS KaK TPUYHHBI
WU3MEHEHHUS CKOPOCTH TeJa Wik ero jJedhopMaIiiu.
OnucaHne peabHbIX CUTYyalllil B3aUMOICUCTBUS
TeJI C IOMOIIBIO MOJIEJICH, B KOTOPBIX BBOJAUTCS
TIOHSITHE U U300PaKEHHUE CHUJIBI.

N3yuenue cunsl ynpyroctu. Mccnenoanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YITTUHEHUS
PE3UHOBOTO IITHYPa WUJIH MPY>KUHBI

(c moctpoeHuem rpaduka).

AHalIM3 NPaKTUIECKUX CUTYyaIui, B KOTOPBIX
MPOSIBIISACTCS ICMCTBUE CUIIBI YIIPYTOCTH
(ynpyrocth Msiua, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 CUTyalum, CBI3aHHBIX C SIBIICHUEM
TSITOTCHHSL.

OObsicHeHNE OPOUTATTEHOTO JIBIKCHHUSI TIIAHET

C ¥ICTIIOJIb30BAHUEM SIBJICHHS TATOTCHUS U 3aKOHA
UHEPIUH.

N3mepenue Beca Tena ¢ MOMOIIbI0 TUHAMOMETpA.
O6ocHOBaHKE ATOTO CITOCO0A U3MEPEHHS.




AHaIIU3 1 MOJEIUPOBAHUE SIBIEHUS] HEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOJIyYEHUE ITPABUIIA
CJIO’KEHMS CUJI, HAIIPaBJIEHHBIX BJIOJIb OJHOMN
npsiMoit. OripenieseHne BeJIMYUHbI
PaBHOAECHCTBYIOIICH CHIL.

N3yyeHue cuiibl TPEHUS CKOTBKEHUS U CUITBI
TPEHUS TTOKOS.

HccnenoBanre 3aBUCUMOCTH CUIIbI TPEHUS

OT CHUJIbI IaBJICHUSI U CBOMCTB TPYILIMXCS
IIOBEPXHOCTEN.

AHanu3 MPaKTUYECKUX CUTyallluid, B KOTOPBIX
NPOSIBIISICTCS IEVCTBUE CUIIBI TPEHUS,
HCITOJIB3YIOTCS CTIOCOOBI €€ YMEHBIIICHUS WK
yBEJIMUCHHUS (KaTaHHE Ha JIbIKAX, KOHbKaX,
TOPMOXEHUE aBTOMOOMUJISI, UCIIOJIb30BAaHUE
MOIIUITHUKOB, IJIABAHUE BOJIHBIX dKUBOTHBIX
u ap.). Pemenre 3aaa4 ¢ ucnoyib30BaHuEM
dbopMy nist pacuéra CUIIbI TSKECTH, CHITBI
YIPYTOCTH, CUJIbI TPEHHUS

Hroro no pazgeny

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, JKMIKOCTEH M ra30B

4.1 | Hasnenue. [lepenaua 3 JHasnenue. CriocoObl AHanmu3 1 00BSICHEHUE OITBITOB M MPAKTHYECKUX
JaBJICHUSA TBEPABIMU YMEHBILICHUS U YBEIMUEHUS | CUTYallHii, B KOTOPBIX MPOSBISETCS CUa
TEJIaMHU, KUJAKOCTIMU nasieHus. JlaBneHue raza. | JaBlICHUS.

U razaMu 3aBUCUMOCTb JaBJICHUS O6ocHOBaHKE CIOCOOOB YMEHBIIECHUS U
ra3a ot o0béma, YBEJIMUCHUS 1aBIICHUSI.
TEeMIIepaTyphl. N3ydeHne 3aBUCUMOCTH J1aBJICHUS ra3a




[lepenaua naBneHus
TBEPABIMU TEIIAMHU,
J)KUJKOCTSIMU 1 Ta3aMU.
3akoH Ilackais

0T 00BbEMa U TeMIeparypsbl.

N3yuenue ocoOeHHOCTEN Nepeaun JaBIeHUS
TBEPIBIMU TEJIAMH, KUJKOCTSIMU U Fa3aMHu.
Ob0ocHOBaHME pe3yJIbTAaTOB OIBITOB
O0COOEHHOCTSIMU CTPOECHUS BEILIECTBA B TBEPIOM,
’KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
OKCIEepUMEHTAIBHOE TOKA3aTeIbCTBO 3aKOHA
ITackais.

Pemenue 3ana4 Ha pacu€r naBiaeHUs TBEPAOTO
Tena

4.2 | 1aBieHHe KUIKOCTU 3aBUCHUMOCTh JaBJICHUS UccnenoBanrie 3aBUCUMOCTHU JABIICHUS )KUIKOCTH
KUJKOCTH OT TTyOUHBL. OT ITyOHHBI MOTPYKEHUS U TUIOTHOCTH JKUIKOCTH.
[TneBmMaTnueckue MamuHel. | HaOGmronenue u o0bsicHeHNEe THAPOCTATHYECKOTO
['mppocraTnueckuit rapajokca Ha OCHOBe 3akoHa Ilackas.
napajokc. Coobmaromuecs | Mzyderne cooOMIaronuxcs CoCy/10B.
cocynsl. ['mapaBnuyeckue | PemreHne 3a1a4 Ha pacy€T JaBICHUS )KUIKOCTH.
MEXaHU3MBbI OObBsicHeHHE TPUHIUIIA ISUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATUYECKHUX
MaIIKH.
AHanu3 1 00bsSICHEHUE MPAKTUYECKUX CUTYaLIUM,
JEMOHCTPUPYIOLIUX MPOSIBICHUE JABJICHUS
KUJKOCTU U 3akoHa [lackaiisi, Hanpumep
MIPOIIECCOB B OPTaHU3ME TIPH TITyOOKOBOTHOM
HBIPSTHUT
4.3 | AtmochepHoe Atmocdepa 3emiu u DKCIepuMEeHTaIbHOE 0OHAPYIKEHHE
JTaBJICHHE aTMoc(epHOe JaBieHHE. aTMOC(EpHOro TaBJICHUS.

[IprunHBI CyeCTBOBaHUS

AHaM3 1 00BSICHEHHE OTBITOB U MPAKTUYECKUX




BO3IyIIIHON 00010YKH CUTYyallll, CBA3aHHBIX C JEHCTBUEM
3emuu. OnbiT Toppuuemn. | atMochepHOro ITaBICHHUS.
N3mepenne atMmocepHOro | OObICHEHHE CYIECTBOBAHUS aTMOCHEPHI

JaBJIeHUs. 3aBUCUMOCTD Ha 3eMJIe ¥ HEKOTOPBIX IIJIAaHETaX WU e
aTMOC(EPHOrO JIaBJIECHUs OTCYTCTBUS Ha IpyTux Iutanerax u Jlyne.
OT BBICOTBI HaJl YPOBHEM OO0BsicHeHHE U3MEHEHHUS TITIOTHOCTH aTMOC(hEphI
Mops. [Tpuboper C BBICOTOM M 3aBHCUMOCTH aTMOC(EpHOT0
JUISL U3MEPEHNUS JABJICHUS OT BBICOTBHI.
aTMoc(hepHOro J1aBIeHUS Pemenue 3aga4 Ha pacu€T aTMoCchEpHOTO
JTABJICHMUSL.
N3yuenue ycrpoiicTBa 6apomeTpa-anepousia
JlelicTBHE KUIKOCTHU U 7 JleiicTBrE )KUAKOCTH ¥ Ta3a | DKCIIEPUMEHTAIbHOE OOHAPYIKEHUE ACHCTBUS
ra3a Ha IOrpyKeHHOE Ha MOTPYKEHHOE B HUX AKUJKOCTH U Ta3a HA IOTPYKEHHOE B HUX TEJIO.
B HUX TEJIO Tesi0. BertankuBaronas Onpenenenne BHITATKUBAIOLIEH CUITBI,

(apxuMenoBa) cuiia. 3aKOH | JIEUCTBYIOLIEH HA TEJO, MOTPYKEHHOE
Apxumena. [naBanue Ten. | B )KHAKOCTb.

BosznyxormaBanue [IpoBeneHue u 00CYyKJICHHE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEH CUJIbL, JCUCTBYIOILIEH HA TEJIO
B KHUJKOCTH, OT 00BEMa MOTPYKEHHOU

B ’KUJIKOCTb YaCTH T€JIa U OT IIIOTHOCTHU
KUIKOCTH.

lIposepka nezasucumocmu 8blMaiKusaroujeu
cuivl, oeticmayiowell Ha meso 8 HCUOKOCHU,
om maccol mena.

HccnenoBanne 3aBUCUMOCTH BEca Tea B BOJE
oT 00bEMa NOrpy>KEHHOM B )KUJIKOCTh YaCTH TeJa.




Pewmenue 3ana4 Ha TpUMEHEHUE 3aKOHA
ApxuMena v yCloBHS IIJIABAHUS TE.
KoHcTpynpoBaHue apeoMeTpa uin
KOHCTPYUPOBAHUE JIOAKH U OIIPELEIICHUE €€
IPy30I0AbEMHOCTH

Hroro nio pasgeny

Pa3znes S. PaboTa 1 MOIIIHOCTh. JHEpPrust

5.1

PaboTa 1 MOIITHOCTH

3

Mexanndeckas padora.
Mo1iHoCTh

DKCNEPUMEHTAIBLHOE OIPEICIICHUE
MEXaHUUYECKON pabOThI CHIIbI TSKECTH

MIpY MMAJICHUN TEJIA U CUJIbI TPEHUS

[IPYA PABHOMEPHOM NEPEMEILICHUY TEJIA

[0 TOPU30HTAITLHON TOBEPXHOCTH.

Pacuér momHocTH, pa3BuBaeMo Ipu NOAbEME
10 JIECTHHUIIL.

Pemenue 3a1a4 Ha pacy€T MEXaHUYECKON pabOThI
1 MOIIHOCTH

5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBIL:
phIuar, 6JI0K, HaKJIOHHAs
IJI0CKOCTh. [IpaBuino
paBHOBECHS pblyara.
[IpumeHenue npasuia
PaBHOBECHS pblYara

K 0J10Ky. «30510TO€E
npaBuiio» mexanuku. KITJ]
MIPOCTBIX MEXaHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHHUKE

OnpeneneHne BRIMTPHIIIA B CHAJIE MPOCTBIX
MEXaHU3MOB Ha IPUMEPE phluara, moJABUAKHOIO U
HETOBIKHOTO OJIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue ycnoBusi paBHOBECHS pblyara.
OGHapy>keHHe CBONCTB IIPOCTHIX MEXaHU3MOB

B PA3JIMYHBIX UHCTPYMEHTAX U MPUCTIOCOOICHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHHUKE, a TAKXKE

B KMBBIX OPraHU3MaXx.

DKCIEPUMEHTAIBHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT pu MPUMEHEHHUH ITPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HaKTIOHHOM MIIOCKOCTH.




Pemenue 3a1a4 Ha IpUMEHEHUE NTPaBUIa
paBHOBecus pblyara ¥ Ha pacuér KII1/]

5.3 | Mexanuveckas 4 MexaHnunueckas JHEPTrusl. DKCIEpUMEHTAIIBHOE OINPEEICHNE N3MEHECHHUS
SHEPrus Kunernueckas u KMHETUYECKOU U MOTEHIIMATBHON YHEPTUH Tella
NOTEHIUAJIbHAS] YHEPTUSL. MIPU €r0 CKAaThIBAHUU 110 HAKJIOHHOM IJIOCKOCTH.
IIpespamenue onnoro Buaa | GopmynupoBaHue Ha OCHOBE UCCIIEIOBAHUS
MEXaHUUYECKON IHEPTUU 3aKOHA COXPAHECHUSI MEXaHUUECKON IHEPTUH.
B JIpyroil. 3aKOH OO6cy>xaeHue rpaHui] TPUMEHUMOCTH 3aKOHA
COXpaHEHUS SHEPTUU COXpPaHEHUS SHEPTUHU.
B MEXaHUKE Pemenue 3a7a4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpPaHEHUS SHEPTUU
Hroro no pazgeny 12

PesepBHOE Bpems

OBLIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME




8 KVIACC

BEIlleCTBa

MOJIEKYJIIPHO-KMHETHYECKOU
TEOPUU CTPOCHHUS BEUIECTBA.
Macca u pa3Mepbl aTOMOB U
MOJiIeKyJ1. OMbITHI,
MTOATBEPKIAOIINE
OCHOBHBIE ITOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopaenu TBEpAOTO, KUJIKOTO
1 Ta3000pa3HOT0 COCTOSIHUM
BELIECTBA.
Kpucrannuueckue n
amop(¢HBbIe Tema.
OObsicHeHUE CBOWCTB I'a30B,
KUIKOCTEN U TBEPJBIX TEI
Ha OCHOBE IOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKOU
teopur. CMaurBaHUE U
KalUJUISIPHBIC SIBJICHUS.
TermoBoe paciupeHue u
coKaTHe

Ne HanmenoBanue KomnuectBo | Ilporpammuoe conepkanue | OCHOBHBIE BUABI ACSTEILHOCTH O0YYAIOIUXCS
/11 pa3aenoB U TEM 4acoB
y4eOHOTO IpeaAMeTa
Pa3znea 1. TemsioBble IBJICHUSA
1.1 | Ctpoenue u cBolicTBa 7 OcCHOBHBIE MOJIOKEHUS HaOmnroieHrie v mHTEpIpeTanus OnbITOB,

CBUICTEIBCTBYIOIINUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BEIIECTBA: OIbBITHI C PACTBOPEHUEM
Pa3NUYHBIX BEIIECTB B BOJIE.

Pemenue 3a7a4 o OlIeHUBAHUIO KOJIMYECTBA
aTOMOB WUJIM MOJIEKYJI B €TUHUIIE 00BEMA
BEIIIECTBA.

AHanu3 TeKcTa IPEBHUX aTOMHUCTOB (HAIIpuUMep,
¢parmenTa no3msl Jlykpeuus «O npupoze
BEILIC») C U3JI0)KEHHEM 00OCHOBAaHMI aTOMHOMN
TUIOTE3bI (CMBICIOBOE UTeHUE). O1ieHKa
yOeIUTEeTbHOCTH TUX OOOCHOBAHU.
OOBbsicHeHrEe OPOYHOBCKOT'O IBUKEHUSI, SIBIICHUS
G Gy3un U pazauunil MEXTy HUMU Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOM
TEOPUU CTPOCHUS BEIIECTBA.

OObsicHEHHE OCHOBHBIX Pa3IMYUidl B CTPOCHUH
ra3oB, )KMJIKOCTEH U TBEPBIX TeN

C UCIIOJIb30BaHUEM TOJIOKEHHUHN MOJIEKYISIPHO-
KMHETHUYECKOU TEOPUHU CTPOCHUS BEILIECTBA.
[TpoBeneHue ONbITOB MO BHIPAIIMBAHUIO
KPHUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.




[IpoBeneHrEe U OOBSICHEHHUE ONBITOB,
JEMOHCTPUPYIOIINX KaUJUTSIPHBIC SIBIICHUS U
SBJICHUE CMauMBaHUSI.

OOBsicCHeHHE POJIM KaUJUISIPHBIX SIBJICHUIN

JUISl TOCTYTUICHUS! BOJIbI B OPTaHW3M PacTEHUM.
HaGmonenue, npoBeneHne U oObICHEHUE
OTIBITOB TI0 HAOJIOIEHUIO TETIOBOTO
pacMpeHus ra3oB, )KUJIKOCTEN U TBEPABIX TEII.
OObsicHeHHE cOXpaHeHUs 00bEMa TBEPIBIX TEl,
TEKYYECTH KHIKOCTH (B TOM YHUCIIE, pPa3HULIBI

B TEKYUYECTH JIJIsl pa3HbIX KUIKOCTEN),

JIABJICHUS Ta3a.

[IpoBeneHHE ONBITOB, AEMOHCTPUPYOLIUX
3aBUCUMOCTb JIaBJICHUS BO3/TyXa OT €ro o0béMa
HArpeBaHMs WA OXJIAXKICHUS, U X O0bICHEHHE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHUSI.
AHaJIN3 MPAKTUYECKUX CUTyalU, CBI3aHHBIX

CO CBOMCTBaMU T'a30B, KUJIKOCTEH U TBEPJIBIX TEN

1.2

TennoBbIe TPOLECCHI
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Temneparypa. CBsi3b
TEMIIepaTyPhl CO CKOPOCTHIO
TEIJIOBOTO JIBVYKCHUS
gacTuil. BHyTpeHHsIsI
sHeprus. CrocoOs!
W3MCHCHUS BHYTPCHHCH
DHEPTUU: TeIIonepeaava u
coBepiieHne padboTsl. Bumsl
TEIUTOTIEPEIAUH:

O60cHOBaHUE MPABUIT U3MEPEHUS TEMITEPATYPHI.
CpaBHeHUE pa3IMUHbIX CLIOCOOOB U3MEPEHUS U
IKaJ TEMIEepPaTyphl.

Haobmronenne n o0bsICHEHHE OITBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEH
SHEPIUM TeJla B pe3yJibTaTe TeIIoNepeauu U
paboThl BHEITHUX CHII.

HabGmronenne u 00bsICHEHHE ONBITOB,
o0cyXIeHNe TPAKTUYECKUX CUTYAIIHMH,




TETJIONPOBOAHOCTb,
KOHBEKIIUS, U3JTyUYECHUE.
Koyn4ecTBO TEmIoTHI.

VY nenbHas TEMIOEMKOCTh
BemiecTBa. Temioo0MeH 1
TETUJIOBOE PaBHOBECHE.
YpaBHEHHE TEILUIOBOTO
Oamanca. [LnaBinenue u
OTBEpACBAHUE
KPUCTANTNYECKUX BEILIECTB.
VY nenvHas TemioTa
TIJIABJICHHUS.
[Tapoo6pazoBanue u
KOHJeHcauus. Mcnapenue.
Kuneunue. Y nenpHas
TeIUIoTa MapooOpa3oBaHuUs.
3aBUCUMOCTb TEMIIEPATYPbI
KUIIEHUS OT aTMOC(HEPHOTO
JTABJICHMUSI.

Biaxxnocts Bo3ayxa.
DHeprus TOIUIMBA.

VY nenbHas TerIoTa
CrOpaHusl.

[IpunIunEl paboTHI
TeraoBbIX ABurarteaen KI1J]
TETUIOBOTO JIBUTATEIIA.
TernoBbie ABUTATENH U

JEMOHCTPUPYIOLIUX PA3INYHbIE BUJIbI
TerIonepeaauu: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JTyUCHHUE.

UccnenoBanue sBIeHUS TEIIO0OOMEHA

[IPU CMEIIMBAHUU XOJIOAHOU U TOPSIYEN BOIBI.
HaGntonenue ycraHoBII€HUS TEIJIOBOTO
PABHOBECHS MEXKIY TOPSUYEH U XOJIOTHOM BOAOM.
Omnpenenenue (M3MEPEHNE) KOJIMYECTBA
TEIIOTHI, TOJIYY€HHOT'0 BOJOU P TETIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LUJIUH]IPOM.
Omnpenenenue (M3MEpPEHUE) yAETbHON
TEeIUIOEMKOCTH BeEIllECTBA.

Petienue 3a1a4, CBSI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TEIIOTHI U TEMIOEMKOCTH

IpU TEIJI00OMEHE.

AHaJIN3 CUTyalni MPAaKTUYECKOTO
WCII0JIb30BaHUs TEMJIOBBIX CBOMCTB BEILIECTB U
MaTepuanoB, HAIIPUMED, B LIEIAX
HHEProcOepeKEHUs : TETITOU3OJISIIIHSA,
sHEprocOeperaromue KpoIiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabGmronenue siBneHuii ncnapeHust u
KOH/ICHCAIIUU.

HccnenoBanue mpoiiecca ucnapeHust
PAa3IMYHBIX KUIKOCTEH.

OObsicHeHHE SBJICHUN UCTIAPCHUS U
KOH/JICHCAI[UU HAa OCHOBE aTOMHO-




3allliTa OKpY KaroLen MOJIEKYJIIPHOTO YUYEHUS.

CpEIbl. HabGnronenue n o0bsicHEHUE Mpolecca KUIeHus,
3aKOH COXpaHEHUs U B TOM YHCII€ 3aBUCUMOCTH TEMITEPaTyPbl
NpEBPAIIEHUS SHEPIUH KUTICHUS OT JABJICHUS.

B TEIUIOBBIX ITPOLECCaX Omnpenenenue (M3MEpPEHNE) OTHOCUTEIBHON

BJI&YKHOCTH BO3/yXa.
Habnronenue nponecca riaBieHus
KPUCTAJNIMYECKOTO BEIIECTBA, HAITPUMED, JIbJIA.
CpaBHEHHE MTPOIIECCOB TUIABJICHUS
KPUCTAJUIMYECKHUX TEJ U Pa3MATICHUS

IIPY HArpEBaHUU aMOP(HBIX TEI.
Omnpenenenue (M3MEpPEHUE) yACIbHOU TEMIOThI
TUTABJICHUS JIbJIA.

OObsicHEeHHE SIBICHUM TIaBICHUS U
KpUCTAJUIU3AI[MU HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHUSI.

Perienue 3a1a4, CBSI3aHHBIX C BEIYUCICHUEM
KOJMYECTBA TEIUIOTHI B MpoIleccax
TEeTIonepeauu Py TJIaBICHUH U
KpUCTAJUIU3AIUH, UICTIAPCHUH U KOHJICHCAIIUH.
AHaM3 CUTyalnii MPaKTHIECKOTO TPUMEHEHUS
SIBJICHUH TUJIABJICHUS U KPUCTAJUTU3AIINH,
HAIpUMeED, MOTYIECHUE CBEPXUUCTHIX
MaTepHaJIOB, COJIEBAs TPEJIKA U JIp.

AHanu3 paboThl 1 00BSICHEHHE TPUHITUTIA
JIENCTBUSA TEIJIOBOTO JIBUTATEJIS.

Brrunciienne KoimuecTBa TeTIoThI,




BBLICJISIFOIIETOCS IPU CTOPAHUH PA3TTUYHBIX
BUJI0B ToruuBa, u KIIJI nBurarens.
OO0cy>XIeHUE IKOJIOTMYECKUX MTOCTIECTBUM
HCTIOJIb30BAHUSI JBUTATEIIC BHYTPEHHETO
CrOpaHusl, TEIUIOBBIX U THAPOIIEKTPOCTAHIINI

Hroro nio pasgeny
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Pa3znes 2. DiiekTpuueckue u

MAarHuTHbIC ABJICHUA

2.1 | DnexTpuueckue
3apsbl.
3apsKEHHBIC TEA U
UX B3aUMOJICHCTBHUS

7

DJeKTpu3aius Tel.

JIBa poa 3JIEKTPUYECKHUX
3apsanoB. Bzaumoperncreue
3apSKEHHBIX TEN.

3akoH Kynona (3aBUCUMOCTh
CWJIbI B3aUMOJICUCTBUSA
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3apSAI0B U
PACCTOSIHUS MEXAY TEJIaMU).
DIEeKTpUYECKOE TOJIE.
Hanpsoxk€HHOCTh
ANEKTPUYECKOTO MOJIS.
[IpuHIMT Cynepno3nnuu
AJIEKTPUYECKUX TTOJIEN

(Ha KAaUECTBEHHOM YPOBHE).
Hocurenu snexrpuyeckux
3apsiIoB. DIEMEHTAapPHBIN
DIEKTPUYECKUH 3apsil.
Crpoenue aToma.
[TIpoBonHMKM 1

Habmronenue u mpoBeIeHUE OTBITOB

0 AJIEKTPU3ALIMU TEJ IPU COMPUKOCHOBEHUU U
VHIYKIUEH.

HaoOmronenne u o0bsiCHEHNE B3aUMOAECHCTBHUS
OJTHOMMEHHO U Pa3HOUMEHHO 3aPSKEHHBIX TEJ.
OOBsiCHeHHE TPUHIINAIIA ACHCTBHS 3JIEKTPOCKOIIA.
OObsicHeHHE SIBICHUM JIEKTPU3ALIUU

MIPY COIPUKOCHOBEHUH TEJ U MHIYKITUEH

C UCITOJIb30BAaHUEM 3HAHUM O HOCHUTEIAX
AIIEKTPUUYECKUX 3aPSI0B B BEIICCTBE.
Pacmio3HaBanue u 00ObSICHEHUE SIBICHUI
AJIEKTPU3AIIUU B TTOBCEITHEBHOM JKU3HU.
HaGnronenne u 00bICHEHNE ONBITOB,
WUTIOCTPUPYIOLIUX 3aKOH COXPAHEHHUS
AIEKTPUYECKOTO 3apsa.

HaGro1eHre OnbITORB 110 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM JIEKTPUUECKOTO OIS,
HccnenoBanne 1eMCTBUS SAEKTPUIECKOTO MOJIS
Ha MMPOBOAHUKH U IUDJICKTPUKH




TVDIIEKTPUKHU. 3aKOH
COXPaHECHHS AICKTPUIECKOTO
3apsaa

2.2

ITocTostHHBIN
JJIEKTPUYECKUI TOK
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DIEKTPUYECKUN TOK.
YcnoBuUs CyleCTBOBAHUS
AJIEKTPUYECKOTO TOKA.
HcTouHHKH TTOCTOSTHHOTO
TOoKa. JlercTBus
AIIEKTPUUYECKOTO TOKA
(TeroBoe, XUMUYECKOEC,
MarHuTHOE).
DIIEKTPUYECKNUNA TOK

B *KUJKOCTSX U razax.
DIIEKTpUYECKas LETIb.
Cuna Toka. DJIEKTpUUECKOE
HaIpsiKEHUE.
ConpoTusiieHne
IIPOBOJIHUKA. Y IEIIbHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma 11 yyacTka
uenu. [locnenoBarenbHoe 1
napasuiesibHOe COeIMHEHUE
MIPOBOJHUKOB.

PaGoTa u MOTITHOCTH
AIEKTPUUYECKOTO TOKA.
3akon xoyns—JIenua.
DIIEKTPUUYECKUE LIETTH U

Habmronenune pa3audHbIX BUAOB JICHCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JCHCTBUA B IOBCEAHEBHOM KU3HHU.
Habmroneane BO3HUKHOBEHHUSI TA30BOT0 pa3psiaa
Y BJIEKTPUYECKOTO TOKA B KUJAKOCTH

COopKa 1 UCTIBITAHUE JISKTPUICCKOM IeTTH
MOCTOSTHHOTO TOKA.

N3MepeHue Cuiibl TOKa aMIepMETPOM.
N3MepeHue 3J1eKTPUUECKOTro HAPSHKEHHUS
BOJIbTMETPOM.

[IpoBeneHre U OOBSICHEHHUE OMBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJHUKA
OT €T0 JUIMHBI, IUIOMIA]IH MTOIEPEYHOTO CEYEHHUS
Y MaTepuarna.

HccnenoBanne 3aBUCHMOCTH CUITBI TOKA,
MIPOTEKAIOIIETO YepPE3 PESUCTOP,

OT COMPOTHUBJIEHUS PE3UCTOPA U HAMIPSIKEHUS
Ha PE3UCTOPE.

[IpoBepka npaBuiIa CJI0KEHUS HAPSIAKECHUN
IIPY MOCJIEIOBATEILHOM COEUHEHUN JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuiia 1Jid CUIIbI TOKA

IIPY NApaJIEIbHOM COCIMHEHUH PE3UCTOPOB.




noTpeouTenu
ANEKTPUYECKOU IHEPTUH
B ObITy. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTYalLMH TOCIEA0BATEIBLHOTO U
NIapajuIeIbHOTO COEAUHEHNS TPOBOIHUKOB

B JIOMAIITHUX AJIEKTPUUYECKUX CETSX.

Pemrenne 3aiad ¢ ucnosib30BaHueM 3akoHa Oma
U popMyJT pacuéTa INMEKTPUUECKOTO
CONPOTHBIICHUS IIPU NOCJIENOBATEIILHOM U
napauieIbHOM COEIMHEHUU TPOBOJHUKOB.
Omnpenenenue padoOThI AJIEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OrnpeneneHue MOIHOCTH 3JIEKTPUYECKOIO TOKa,
BBIJICIIIEMOM HA PE3UCTOPE.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA 4epe3
JAMIIOYKY OT HalpsDKEeHHs Ha Hel. Onpenenenue
KII/l narpeBarens.

HccnenoBanne npeoOdpa3zoBaHus SHEPTHH

IIPU OABEME I'PY3a DIICKTPOABUTATEIIEM.
OObsiCHEHHE YCTPOMCTBA U MPUHIINIIA IEHCTBUS
JIOMAITHUX JIEKTPOHArpeBaTeIbHBIX MPUOOPOB.
OObsicHEeHHE MPUYUH KOPOTKOTO 3aMbIKaHUS U
IIPUHIIUIIA IEUCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pemienune 3a1a4 ¢ MCIIOJIB30BAHUEM 3aKOHA
Jxoyns—Jlenna
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MarsuTHbIC SBJICHUS

ITocTostHHBIC MAardUTHI.
BzaumoeiicTBue
MMOCTOSIHHBIX MAarHUTOB.
MarsuuTHo€ 1nojie.
MarsauTtHoe 1oJie 3eMIH

I/ICCJ'ICI[OBEIHI/IC MaramMTHOI'O B3aI/IMOI[eI>'ICTBI/ISI
IIOCTOAHHBIX MAarHuTOB.

HSyquI/Ie MardmMTHOI'O IIOJIA ITIOCTOAHHBIX
MAaravuToOB IIPpHU UX 06T>€,ZLI/IHGHI/II/I H pasacCiICHUM.
HCCJIC,Z[OB&HI/IC MAargmMTHOI'O BBaHMOHeﬁCTBHH




Y €ro 3HAYCHUE JJIS 5KU3HU
Ha 3emie. OnbIT Dpcrena.
MarsauTHOE 10JIe
AJIEKTPUYECKOTO TOKA.
IIpumenenne
AJIEKTPOMArHuTOB

B TeXHMKE. JleficTBrE
MarHuTHOTO MOJIS

HAa IPOBOJHUK C TOKOM.
DNEeKTpOABUTATEIb
MOCTOSTHHOTO TOKA.
Hcnonws3oBanue
ANEKTPOABUTATEEH

B TEXHUUYECKHUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE

IMOCTOSIHHBIX MarHUTOB.
N3ydeHrie MarHUTHOTO TOJISl TOCTOSTHHBIX
MarHyuTOB IIPU UX OOBEIMHEHUU U Pa3/ICIICHUHU.
[IpoBeeHrE ONBITOB MO BU3yaIU3aAIlUM TOJIS
ITOCTOSTHHBIX MarHUTOB.

N3ydenue siBIeHUS HAMarHUYMBAHUSI BEILIECTRA.
HccnenoBanne AeUCTBUA SJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONbITOB, JEMOHCTPUPYIOITUX
3aBUCUMOCTH CUJIbl B3aUMOJICUCTBUS KaTYyIIIKH

C TOKOM M MarHWTa OT CUJIbl U HAIIPABJICHUS TOKA
B KaTyIIIKe.

AHanu3 cuTyalui NpakTUYeCKOro MPUMEHECHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEJIUIIMHE).
N3ydenue AeiCTBUSA MAarHUTHOTO TOJIS

Ha MPOBOJAHUK C TOKOM.

N3ydeHue neicTBUS DIICKTPOABUTATENS.
N3mepenne K11/ amekTpoaBUrarenbHoM
YCTaHOBKH.

Pacrnio3zHaBanue 1 aHaIU3 Pa3IMYHBIX
MIPUMEHEHUH DJIEKTPOJABUTATEIIEN

(TpaHCcopT, OBITOBBIE YCTPOMCTBA U JIP.)
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DJIEKTpOMarHuTHas
WHTYKITUS

Omneitel apanes. SBnenne
AIEKTPOMAarHUTHOU
nHaykuuu. [Ipasuito Jlenna.
DJneKTporeHepaTop.

OmnBITH IO HCCIICA0OBAaHHUIO ABJICHUA
BHCKTPOMaFHHTHOﬁ HHAYKOHUK: UCCICAOBAHNUC
W3MCHCHUI 3HAUCHUS U HarpaBJICHUA
HHAYKIOUOHHOI'O TOKa




Crioco0bl oTy4eHUS
ANEKTPUYECKOU DHEPTHH.

DIIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX
MCTOYHHUKAX SHEPTUHU
Htoro no pazneny 37
PezepBHOE Bpems 3
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOIT'PAMME




9 KJIACC

Ne HanmenoBanue KomuuectBo | [lporpammuoe cogepkanue | OCHOBHBIE BUABI ACATEILHOCTH O0YYAOITUXCS
/11 pa3/ieyioB U TEM 4acoB
y4eOHOTO MpeAMeTa
Pa3gen 1. Mexanunueckue siBJICHUA

1.1

MexaHnueckoe
JIBUKEHUE U CIIOCOOBI
€ro OINKUCaHUA

10

MexaHn4yeckoe IBUKEHUE.
MarepuanpHas TOUKA.
Cucrema orcuéra.
OTHOCHUTEIBHOCTD
MEXaHUYECKOTO JIBUKECHMUSI.
PaBHOoMepHOE
IIPSMOJIMHEUHOE JBUKECHUE.
HepaBHomepHnoe
PSAMOJIMHEWHOE ABUKCHHUE.
CpenHsst 1 MTHOBEHHaAs
CKOpOCTH TeNa Ipu
HEPaBHOMEPHOM JBH>KEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
PSAMOJIMHEWHOE IBUKEHUE.
CBob6oHOE NaiIeHUE.
OmnpbiThl ["anunes.
PaBHOMEpHOE NBUKEHUE

10 OKPY>KHOCTH.

[Iepuon u yactora
obpaienus. JInneninas u
yIJI0Bast CKOPOCTH.

AHanu3 1 00CyXAeHUE Pa3INYHbIX TPUMEPOB
MEXaHUYECKOTO JBUKECHHUS.

OO0cyxaeHue rpaHull MPUMEHUMOCTH MOJIETH
«MarepuagbHas TOYKay.

Onucanue MEXaHU4eCKOTO ABUKECHUS
pasznuHbIMU crioco0amu (ypaBHEHHUE, TabIuUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYaIIMH, B KOTOPBIX
MPOSBIISIETCSI OTHOCUTEIBHOCTh MEXAHHUYECKOTO
JIBUKCHHUSL.

HaGnronenne MexaHn4ecKoTo IBIKCHUS Tella
OTHOCHUTEJIBLHO Pa3HbBIX TEJl OTCUETA.
CpaBHeHUE MyTEN U TPACKTOPUI JBHKECHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTEIHHO Pa3HBIX
TEJI OTCYETA.

Ananu3 Tekcra ['anunes 00 OTHOCUTENBHOCTH
JIBMKEHUS; BHITTOJTHEHHUE 3aJaHUi 10 TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpeHel CKOPOCTU CKOJIbKEHUS
OpyCKa WM ABM>KCHHUS IIapUKa M0 HAKJIOHHON
IJIOCKOCTH.

AHanmu3 u 00CyXIeHne crioco00B




L{eHTpOCTpEMUTEIIBHOE
YCKOpEHHUE

npUOTNKEHHOTO OTIPE/ICTICHUS MTHOBEHHOM
CKOPOCTH.

Ompenenenre CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIapUKa B )KUKOCTH, MOJIEITH
AIIEKTPUUECKOTO aBTOMOOWIIS U T. 11.).
Onpenenenue nyTy, IPOMAECHHOTO 3a TAHHBIN
IPOMEKYTOK BPEMEHU, U CKOPOCTH Telia

1o rpaduKy 3aBUCUMOCTH Ty TH PABHOMEPHOTO
JBIKEHUS OT BPEMCHHU.

OO6cy>x1eHrne BO3MOXHBIX TPUHITUTIOB
NEHCTBUS MPUOOPOB, H3MEPSIONINX CKOPOCTh
(cnuIoMeTpoB).

Brruucnenue myTy u CKOpOCTH TIPH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBIKCHUH
Tena.

OmnpeneneHre MPOUICHHOTO My TH M YCKOPEHUS
JIBYDKEHUS Tena 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTU PAaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
JIBIDKEHUS Tela OT BPEMEHHU.

IIposepxa cunome3swi: eciu

npU PABHOYCKOPEHHOM OBUNCEHUU

0e3 HauaIbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYEMHbIX Yuces, mo
CO0OMEemcmeayouue NPOMeNCYmMKU 8PemMeHU
O0OUHAKOBYL.




Onpenenenre yCKOpeHus Tema

IIPU PAaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM IJIOCKOCTH.

N3mepeHue nepuoaa u 4acToThl OOpalieHus
TeJa MO0 OKPYKHOCTH.

OnpeneneHrue CKOPOCTH PAaBHOMEPHOTO
JIBMOKEHUS Teja 10 OKPY>KHOCTH.

Pemenue 3ayau Ha onpeeineHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUUYECKOTO ABMKCHHS Pa3TUIHBIX BUJIOB.
Pacno3naBanue u npuOAMKEHHOE OMUCAHUE
Pa3JIMYHBIX BUJIOB MEXAaHHUYECKOTO JIBHYKCHUS
B IIPUPO/IE U TEXHUKE (HA MpUMepax CBOOOTHO
MaJIafoIINUX TEJl, IBMKEHHS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

B3aumonelictBue Ten
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[TepBbiii 3akoH HproTOHA.
Bropoi 3akon HproToHa.
Tperuit 3akoH HeroToHA.
[IpyHIMD cyneprno3uuun
CHII.

Cuna ynpyroctu. 3aKoH
['yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKECHUS, CUJIa
TPEHUS [TOKOSI, IPYTUE BUIbI
TPEHUS.

Cuiia TSKECTH U 3aKOH
BCEMHUPHOT'O TATOTECHHSI.

Habnronenue v 00Cyx1€HUE OIBITOB

C IBIDKEHUEM TeJa IPU YMEHBIICHUH BIHSTHUS
JIPYTUX TeJ, MPENITCTBYIOMINX JBUKEHUIO.
AHnanu3 Tekcta ["anumnes ¢ onucanuem
MBICJICHHOTO SKCTIEPUMEHTA,
000CHOBBIBAIOILIETO 3aKOH UHEPIIUU;
BBITIOJIHEHUE 33JJaHUH 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO6cyx1eHrne BO3MOXHOCTH BBITTOJIHEHHUS
3aKOHA MHEPIIMU B PA3IMYHBIX CHCTEMax
OTCYETA.

HabGmonenue n o0cyk1eHre MEXaHHIECKUX




Yckopenue cBOOOTHOTO
najicHus. /J[BuKeHue miaHeT
BoKpyr Connua. [lepBas
KOCMUYECKasi CKOPOCTb.
HeBecomocTs 1 meperpy3ku.
PaBHOBECHE MaTepuanibHOU
TOYKU. AOCOITIOTHO TBEPOE
Teno. PaBHoBecue TBEPOTO
TeJIa C 3aKPEIJIEHHON OChIO
BpameHusi. MOMEHT CHUIJIBI.
LleHTp TsKECTH

SABJICHUH, IPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUHU OTHOCUTEIIBHO
KaOuHeTa QU3UKH.

JlencTBus ¢ BEKTOpaMHU CUII: BBITIOJIHEHUE
3aIaHUH IO CJIOKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaGnronenue n/unu npoBeieHUE OTBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh YCKOPEHUS
TeJa OT MPUJI0KEHHON K HEMY CHJIBI M MaCChl
Tena.

AHaM3 ¥ 00BSICHEHUE SIBJICHUI

C UCTOJIb30BaHUEM BTOPOTO 3aKkoHa HproTOHa.
Perienue 3a1a4 ¢ UCMOJIBL30BaHUEM BTOPOTO
3akoHa HprO0TOHA 1 MpaBUIIa CIIOKEHUS CHIL
Onpenenenne )KECTKOCTH NPYKUHBI.

AHanmu3 CUTyaIuii, B KOTOPBIX HAOIIOAI0TCS
ynpyrue neopmanuu, 1 uX 00ObsICHEHHUE

C HCTOJIb30BaHKHEM 3aKkoHa ['yka.

Pemienue 3aga4 ¢ HCHOJIb30BAHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbYKEHHSI OT CUJIbI HOPMAJIBHOTO JIABJICHHSI.
OO6cyxeHue pe3ynbTaToB UCCIEIOBaHUS.
Omnpenenenre ko3P huineHTa TpeHus
CKOJIbKEHUSI.

N3MepeHue cuibl TpeHHS OKOS.




Pemenue 3aga4 ¢ ucnosnb3zoBaHueM GOPMYIIbI
JUTSI CHJTBI TPEHUS CKOJTBKEHUS.

AHanu3 ABUKEHUS TeJ TOJIBKO MO JEHCTBUEM
CHJIBI TSKECTH — CBOOOIHOTO TAJICHUSI.
OO0BsicHEHUE HE3aBUCUMOCTH YCKOPEHHUS
CBOOOTHOTO TIAJICHUS OT MACCHI Tela.

OreHka BETMYMHBI CUIIBI TSATOTEHUS,
JENCTBYIOMIEH MEXITy ABYMS TEIaMH

(71 pa3HBIX Macce).

AHanu3 IBMKCHUS HEOECHBIX TeTl

TIOJT ICHCTBUEM CHJTBI TATOTCHUS

(c ucroIb30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(OpMAITHHN).

Petienue 3a1a4 ¢ UCMOb30BAHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYITBI

JUIS pacy€Ta CUJIBI TSKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
OMUCHIBAIONIETO MPOSIBJICHUS 3aKOHA
BCEMHUPHOTO TATOTCHHS; BHITIOJIHCHHE 3a]JaHUI
MO TEKCTY (CMBICIIOBOE UTCHHUE).

HaGnronenue u o0cyxaeHre OMBITOB

110 U3MEHEHHIO BECa Tejia MPU YCKOPEHHOM
JIBUKCHUH.

AHanu3 yCcIIoBUH BOSHUKHOBEHUS HEBECOMOCTH
U TIEPErPY3KH.

Pemenue 3a1a4 Ha onpeseneHne Beca Tena

B PA3JIMYHBIX YCIIOBUSIX.




AHanu3 cuJl, ACHCTBYIOIIMX Ha TEJO,
MOKOSIIIIEECS HA OTIOPE.
OnpeneneHue EeHTpa TSHKECTH Pa3IuYHBIX Tell

1.3.

3aKOHBI COXpaHEHUS
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Nmnynsce tena. i3menenue
UMIIyJibca. VIMIyJIbC CHIIBL.
3aKOH COXpaHEHUS
uMIyJbca. PeaktuBHoe
JIBH>KCHUE.

Mexanudeckasi pabora u
MOIIHOCTh. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b SHEPTUU U
pabotsl. [loTeHnmanpHas
SHEprus Tena, NOAHATOro
HaJl TOBEPXHOCTHIO 36 MJIH.
[TorennumanbHast SHEPTUst
CXKaTOW MPYKUHBI.
Kunetnueckast sHeprus.
Teopema 0 KHHETHYECKOMN
DHEPIUH. 3aKOH COXPaHEHUS
MEXaHHYECKON YHEPTUH

HaGnronenue u o0CyX1eHHE ONBITOB,
JEMOHCTPHPYIOIIMX Mepeiady UMITYJIbCa

IIPH B3aWMOJICWCTBHH TEJl, 3aKOH COXPaHCHUS
UMITYJIbCa IPU a0COTIOTHO YIIPYTOM U
HEYIPYTrOM B3aUMOJICHCTBUU TEIl.

AHanu3 CUTyanui B OKPYKarome >KU3HHI

C WCIIOJTh30BAaHUEM 3aKOHA COXPaHCHHS
UMITyJIbCA.

Pacnio3naBanue SBJICHUS PEAKTHBHOTO
JIBMOKCHHSI B IPUPOJIC U TEXHUKE.
[TpuMeHEeHHEe 3aKOHA COXPAHCHUS UMITYJIbCa
TS pacuéTa pe3yabTaToB B3aUMOJACHCTBHS T
(Ha mprMepax HeyIpyroro B3auMOCHCTBHS,
YIPYTOTo IEHTPATHLHOTO B3aUMOJICHCTBHUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPHIX
HETIOJIBIKHO).

Pemenne 3a71a4 ¢ ncmonpb30BaHUEM 3aKOHA
COXPaHEHHUS UMITYJIbCA.

Omnpenenenne pabOTHI CHIIBI YIIPYTOCTH

IpH MOBEME TPpy3a C UCTIOIh30BAaHUEM
HETIOJIBUYKHOTO M TIOJIBUKHOT'O OJIOKOB.
N3mepenune MOITHOCTH.

V3MepeHue NoTeHIIMAIbHON SHEPTUU YIIPYTO
ne(OpPMUPOBAHHON TIPYKUHBI.




N3MepeHne KNHETHYECKON SHEPTHUU Tella

10 JUIMHE TOPMO3HOTO Iy TH.
DKCIEpUMEHTAIbHOE CPAaBHEHUE U3MEHEHUS
MTOTEHIMAJIbHOW U KHUHETUYECKOW SHEPTU Tella
IIPY JIBUKEHUU 110 HAKJIOHHOM IIJIOCKOCTH.
ODKCIIepUMEHTaIbHAs IPOBEPKA 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPrUU

pu cBOOOJHOM MaJICHUU.

[IpruMmeHeHne 3aK0Ha COXpaHEHUs
MEXaHUYECKOUN SHEPIUH ISl pacuéra
MOTEHIMAJIbHON U KHHETUYECKON SHEPTUM Tea.
Pemrenne 3a1a4 ¢ MCNIOJIB30BAHUEM 3aKOHA
COXPaHEHHSI MEXaHUYECKOWU IHEPTUU

Hroro no pasgeny
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Pa3n

eJ1 2. Mexannueckue Koj1e0aHus v BOJI

HbI

2.1

Mexannueckue
KoJicOaHus

7

KonebarenprHoe ABUXKEHHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: TIEPUO]T,
4acToTa, aMIUIUTY1a.
MaremMaTH4YECKU 1
PY>KUHHBIN MasSTHUKH.
[IpeBpaiieHue sHepruu
P KoJiebaTeIbHOM
JBIKCHUM.

3aTyxaroniue KojieOaHusl.
Brinyxaennbie kosieOaHusl.
Pe3onanc

Ha0mronenne xoaebaHuii o TEMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHUE
0TOOHBIX KOJIEOAHUH B OKPYXKAIOIIEM MHUPE.
AHanu3 Koj1eO0aHMH rpy3a Ha HUTH U

Ha npy>xuHe. OnpeaeneHrne 4acToThl
KoJIe0aHUH MAaTEMAaTHUYECKOTO U TIPY>KMHHOTO
MAasITHUKOB.

Habmronenne n 00bsICHEHUE SIBICHUS
pe30oHaHca.

HccnenoBanne 3aBUCUMOCTH TIEPHOJIA
KOJIcOaHMI TTOIBEIIICHHOTO K HUTH Tpy3a

OT JUIMHBI HUTH.




[TpoBepka HE3aBUCHMOCTH TTEPHOJ1a KOJICOAHMIA
rpy3a, OJIBEIICHHOTO K JICHTE, OT MacChI Tpy3a.
Habnronenue u o0CyKaeHUEe OIBITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOJIa
KOJIeOaHMI TPY>KHHHOTO MAasiTHUKA OT MacChl
rpy3a u KECTKOCTH MPYKUHBI.

[TpumeHneHre MaTeMaTHYECKOTO U IPYKUHHOTO
MasITHUKOB B KQUECTBE MOJIEJIECH /JIs ONUCAHUS
KOJI€OaHMI B OKPYKAIOIEM MHUPE.

Pemenne 3amay, CBSI3aHHBIX C BBIYUCICHUEM
WJIH OIIEHKOM YacTOTHI (meproa) KoneOaHui
H3zmepenue yckopenust c60000H020 NAOeHUs.

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHudecKkue BOJIHBI.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IpoionbHbIE U
MorepeyHbie BOIHBI. [[muHa
BOJIHBI U CKOPOCTH €€
pacupoCTpaHCHHUS.
MexaHndecKkue BOJIHBI

B TBEPJIOM TEJIE,
CEHCMHUYECKHE BOJIHEIL.
3BykK. [’ poMKOCTH 3ByKa 1
BbICOTa TOHA. OTpa)keHue
3ByKa. UHpa3Byk u
YIBTPa3BYK

OO6Hapy>KeHre 1 aHAIN3 BOJHOBBIX SIBJICHUI
B OKPYaloIlleM MUpeE.

Habnronenue pactipocTpaHeHus Mpo0JIbHBIX
U TIONIEPEYHBIX BOJIH (HA MOJIEIH) U
oOHapy>KeHHE aHAJIOTMYHbBIX BUJIOB BOJIH

B [IpUpoOJi€ (3BYK, BOJIHBI HA BOJIE).
Brruucnenue JyMHBI BOJHBI U CKOPOCTH
pacrpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCnepUMEHTAIBHOE OTNPEIeTICHUE TPAHUIL
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOAHHIA.
HaGnronenue 3aBUCMMOCTH BBICOTHI 3ByKa

OT YacTOTHI (B TOM YHCJIE, C UCTIOIb30BaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).
Habmronenne u 00bsACHEHUE SIBICHUS
aKyCTUUYECKOTO PE30HaHCA.




AHaIu3 OpUrMHAJIBHOT O TEKCTA, MTOCBAIEHHOTO
WCII0JIb30BaHUIO 3BYyKa (MJIM YIbTPa3BYyKa)

B TEXHUKE (9XOJIOKAIHS, YIbTPa3BYK

B MEJIUIIUHE U JIP.); BBITIOJIHEHUE 3a/JaHUM

M0 TEKCTY (CMBICTIOBOE UTCHUE)

Hroro nio pasgeny
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Paznen 3. DileKTPOMAarHMTHOE MoJIe U YJIEKTPOMATHUTHBIE BOJIHBI

3.1 | DaekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxieHnii, 000CHOBBIBAIOIIINX
noJjie u DNEeKTPOMarHUTHHIE BOJIHBL. | B3aUMOCBS3b JICKTPHUECKOTO U MAaTHUTHOTO
AJIEKTPOMArHUTHbHIC CaoiicTBa MOJIEH.

BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. DKCIepUMEHTaIbHOE U3YUEHHE CBOMCTB
[IIxana 3JIEKTPOMArHUTHBIX | AJICKTPOMArHUTHBIX BOJIH (B TOM YHCIIC
BOJIH. Mcnionb30BaHue C TIOMOIIIBI0 MOOHJILHOTO TelleoHa).
3JICKTPOMArHUTHBIX BOJIH AHaJIN3 pEHTTEHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3ma.
ONEeKTpOMAarHuTHas IPUPOJA | AHAIN3 TEKCTOB, OMMCHIBAIOIINX ITPOSBICHHS
ceera. CKOpOCTh CBeETA. AJIEKTPOMArHUTHOI'O U3JTYUYEHHUS B IPUPOJIE:
BonnoBsie cBoiiCTBa cBeTa YKUBBIE OPTaHU3MbI, U3TTy4YE€HUS HEOECHBIX TEI
(CMBICJIOBOE UTEHUE).
Pacnio3HaBanue 1 aHAIN3 Pa3IUYHBIX
MIPUMEHEHUH JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE.
M3y4eHre BOJHOBBIX CBOWCTB CBETA.
Pemenue 3aay ¢ ucnoap30BaHreM GOpMYIT
JUISL CKOPOCTHU AJIEKTPOMArHUTHBIX BOJIH, JITTUHBI
BOJIHBI U YaCTOTHI CBETA
Uroro no pazgeny 6




Pasznea 4. CBeToBbI€ IBJICHUS

4.1 | 3akoHbI 6 JlyuyeBas MoJielb CBETA. HaGnronenue onpIToB, IEMOHCTPUPYIOIIAX
pacrnpocTpaHeHUs HcTouyHuKH CcBETA. SIBJICHUE MPSIMOJIUHEHMHOTO PacpoCTpaHEHUs
CBETa [IpssmomnuHetHOE cBeTa (BO3HUKHOBEHHE TE€HU U TOJIYTECHH ),

pacnpocTpaHEeHuUE CBETa. Y UX UHTEPIPETALUS C UCIIOJIb30BAHUEM

3arMeHus ConHua u JIyHBl. | TOHSTHS CBETOBOTO JIyYa.

Ortpaxxenue cgera. [Tnockoe | OOBsICHEHHE U MOACTUPOBAHHUE COTHEYHOTO U
3€pKajo0. 3aKOH OTPAXCHMs | TYHHOI'O 3aTMCHHIA.

CBeETa. HccnenoBanue 3aBUCMMOCTH yIila OTPaXEHUs
IIpenomnenune cBera. 3aKOH | CBETOBOT'O JIy4a OT YIJIa MaJICHUSI.
npenomiienus csera. Ilonnoe | U3yuyenue cBoiicTB M300paskeHUs B INIOCKOM

BHYTpPEHHEE OTPaKEHUE 3epKaie.

cBerta. Mcnonb3oBanue Habmronenue u 00bsICHEHHE OIIBITOB
MOJTHOTO BHYTPEHHETO 10 MOJIYUYECHHIO U300pakeHU B BOTHYTOM U
OTPAXKCHHS B ONITHICCKUX BBINTYKJIOM 3epkanax. HaGmoaenue u
CBETOBOJIaX 00BSICHEHHE OIBITOB IO MPEJIOMJICHUIO CBETa

Ha IPAHMULE PA3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C IOJHBIM BHYTPEHHUM OTPaKEHHUEM.
Hccnenosanue 3aBUCUMOCTH yIJia
IIPEJIOMJIEHUS OT yTJla MaJIcHUs CBETOBOIO JIy4a
Ha IPAHULE «BO3YX—CTECKIIO».
Pacno3HaBanue sIBIEHUN OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA B IIOBCETHEBHOM KU3HMU.
AHanu3 u 00bsACHEHUE ABJICHUS ONTHYECKOIO
MUpaxa.

Pemenue 3ana4 ¢ HCIIONB30BaHUEM 3aKOHOB
OTPAKEHUS U MPEIIOMIIEHUS CBETA




4.2 | JIuH3BI ¥ OITUYECKHE 6 Jlunza. Xon nydeit B muH3e. | [lonmyueHune n300pakeHuit ¢ TOMOIIBIO
prOOpbI OnTuyeckas cucreMa coOuparolell U paccenBaroLEeH JIHH3.
doroanmnapara, mukpockona | Onpezenenne POKYCHOTO PaCCTOSIHUS U
u Teneckorna. ['na3 kak ONTUYECKOM CHUJIBI COOMPAIOIIEH JTHUH3BIL.
ONTUYECKAs] CUCTEMA. AHaJIN3 yCTPONCTBA U MPUHIUIIA IEVCTBHUS
brnm3opykocTs 1 HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JTANbHO30PKOCTh ¢doToamnmnapara, MUKPOCKOINA, TEJIECKOIIA.
N3ydenune moaenu riaza Kak ONTHYECKON
CUCTEMBI. AHAIH3 SABJICHUIA OJTM30PYKOCTH
U JaJbHO30PKOCTH, IPUHLINIA IEUCTBUS
OUYKOB
4.3 | Paznmoxxenwue 6e10ro 3 Pasnoxxenue 6enoro ceeta Habnronenue pasnoxeHus 6ei1oro ceeta
CBETA B CIEKTP B ciekTp. OnbIiTel HBIOTOHA. | B CIIEKTP.
CroxeHue CreKTpabHBIX Habmronenne u 00bICHEHNE OITBITOB
uBeToB. Jucnepcus ceera 10 TIOJIYYEHHIO O€JIOr0 CBETa PH CIO0KEHUU
CBETA pa3HbIX LIBETOB.
[IpoBenenue u 0OBSICHEHUE OIBITOB
110 BOCHPHUSTHUIO LIBETA MPEIMETOB IMPH HX
HAOJIIOICHUH Yepe3 IIBETOBbIC (DUITBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
Pa3znes 5. KBaHnTOBbBIE SIBJICHUS
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u O6cyxnenue nienu onbIToB Pesepdopaa

IIOTJIOMCHUC CBCTA
aTOMOM

IJIaHCTapHadA MO CJIb ATOMaA.

Mopnaens atoma bopa.
Hcnyckanue v IOIJIoLEeHne

I10 UCCJICAOBAHNIO aTOMOB, BBIZIBUXKCHHC
THUIIOTC3 O BO3BMOJKHBIX PC3YyJIbTaTax OIIbITOB
B 3aBUCMMOCTH OT IPEAIIoIaracMoro CTpoCHu:A




cBeTa aToMOM. KBaHTHI.
JInHenyaTple CIIEKTPBI

aTOMOB, ()OpMYJIMPOBAHKE BHIBOJIOB

U3 PE3yJIbTATOB OIBITOB.

OO6cyx1eHrne TpOTUBOPEUHI IIIIaHETAPHOU
MOJIEIM aTOMa U OCHOBAHUM JJIs1 TUIIOTE3bI
Bopa o cranimoHapHbIX opOUTaX 3IEKTPOHOB.
HabutoieHne CIuIOmHbIX U JIMHEHYaThIX
CHEKTPOB U3yUYEHHUs Pa3IMYHBIX BELECTB.
OObsicCHEHUE TUHENYATBIX CIIEKTPOB 3Ty YEHUS

5.2

CTpOCI—II/IG aTOMHOT O
sapa

PannoaktuBHOCTH. AsTb(a-,
0eTa- ¥ TaMMa-u31y4EHUsI.
CtpoeHue aTOMHOTO s]1pa.
HyxiionHasa moaenb
aTOMHOTO siipa. M3oTomsl.
PagnoakTuBHBIE
nipespatenus. [lepuon
MOJypacrajia aTOMHbIX AP

OO6cyx1eHre BO3MOYKHBIX THIIOTE3 O MOJIEIISAX
CTpPOCHHUS siIpa.

OmnpexeneHue cocTapa siiep 1Mo 3aJaHHBIM
MacCCOBBIM U 3apsJIOBBIM YHCIIaM U

TI0 MTOJIOXKEHUIO B MIEPHOMYECKON CHCTEME
AIIEMEHTOB.

AHanu3 U3MEHEHHS COCTaBa sijipa v ero
MIOJIO’KEHUS B MIEPUOTUICCKON CHCTEME

IIPH 0-PaTHOAKTHBHOCTH.

HccnenoBanue TPEKOB (i-4aCTHIL IO TOTOBBIM
dororpadusm.

OOHapyXeHUE U U3MEPECHUE PaTUAIIHOHHOTO
(oHA C TOMOIIIBIO IO3UMETPA, OIICHKA €T0
UHTCHCUBHOCTH.

AHanu3 OMOJIOTMYEeCKUX U3MEHEHUH,
HPOUCXOIAIINX MO/ ACHCTBUEM
PaIMOAKTUBHBIX U3TyUCHUH.
Vcrionp30BaHne PaiOaKTUBHBIX U3YUYCHHUN
B MCJIUITUHE




5.3 | SlnepHble peakuu 7 SAnepHble peakiuu. 3akoHbl | Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM 3aKOHOB
COXpaHEHMS 3apsAI0BOTO U COXpPaHEHUS MAaCCOBBIX U 3apsII0OBBIX YUCET
MacCOBOIO YHCell. DHEPrUsl | Ha OMpeAeNiCHUE Pe3yIbTaTOB SACPHBIX
CBSI3U aTOMHBIX sifiep. CBsA3b | peaknuii; aHaaIu3 BO3MOKHOCTH WITH
MAacChl M SJHEPIUU. Peakiuy | HeBO3MOYKHOCTH SIICPHON PEAKITUH.
CUHTE3a U JCJICHHUS SI/IEP. OneHka YHEPIUN CBA3M A1Ep € UCIIOJIb30BAaHUEM
Hcrounnku sneprun CosHOa | popmysl DWHIITEHHA.
v 3BE311. SnepHas OO6cy>x1eHre MepCreKTHB UCTTOJIb30BAHUS
sHepreTuka. Jencreus YIIPaBJIIEMOI'0 TEPMOSIEPHOTO CUHTE3A.
PaZIMOaKTUBHBIX U3ITyYEHUH | OOCYKICHUE PSUMYIIIECTB M SKOJOTHIECKUX
Ha )KMBBIE OPTaHU3MBI po6JieM, CBSI3aHHBIX C SAEPHON SHEPreTUKOM

Htoro no pazueny 17

IHoBTOPHUTEIHLHO-00001IAK0 NI MOXYJIb

[ToBTOpEHUE N 9 Cucremarusanus u BrinonHenye yueOHbIX 3a1aHHM, TPEOYOIIUX

00o01IeHNEe
coJiep KaHus Kypca
dbusuku 3a 7-9 Kiacchel

0000111eH1Ee TPETMETHOTO
coJiepKaHUs U OTIbITa
JESTEIILHOCTH,
IPUOOPETEHHOTO

IIPU U3YUYEHUHU BCEro Kypca
(U3HKKM OCHOBHOT'O OOIIIETO
o0OpazoBaHuUs.

[ToaroroBka K OCHOBHOMY
rOCyapCTBEHHOMY
AK3aMeHy Mo (pu3nKe

TSl O0yJaroIuXcs,
BBIOPABIINX ATOT yUeOHBIN
npeaMer

JEMOHCTPALIUA KOMIIETEHTHOCTEH,
XapaKTepU3yIOIINX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— IPUMEHEHUS TIOJTyYCHHBIX 3HAHUN

JUTSI HAYYHOTO O0BSICHEHUS (PU3HUECKUX
SIBJIEHU B OKPY’KarOIIEN IPUPOJIE,

B MTOBCETHEBHOM KM3HU U BBISBIICHUS
(bu3NYECKUX OCHOB Psia COBPEMEHHBIX
TEXHOJIOTHH;

— IPUMEHEHUS OCBOCHHBIX
IKCIIEPUMEHTATIbHBIX YMEHUN

JUTS UCClieToBaHusl (PU3UIECKUX SIBIICHUH,
B TOM YHCIIE JJI POBEPKHU THIOTE3




Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEJINOoJIaratoluX UCIOIb30BaHue (PU3UUECKUX
MOJIEJIEW U OCHOBAHHBIX Ha COACPKAaHUU
pa3IMYHBIX Pa3/iesoB Kypca (PU3UKH.
BerlnosiHeHHe 1 3a11UTa rpynInoBbIX WK
MHUBUY AJIbHBIX TIPOEKTOB, CBSI3aHHBIX

C COJIEp>)KaHHEM Kypca (pU3uKu

Uroro no pazueny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME

®PII no ¢usuke: kogudukarop TpedoBanuii k pesyjbratam ocBoeHus OOII, TpedoBaHus K pe3yjbTaTaM
ocsoeHus OOII, mposepsemsie Ha O D.



TocynapcTBeHHAs] HTOrOBasi aATTECTALMSI 0 06Pa30BaTeILHBIM MPOrpaMMamM
OCHOBHOI0 0011ero o0pa3oBaHust B hopme
OCHOBHOTO rocyIapcTBEHHOro 3x3amena (OI'J)

Koanduxarop
MIPOBEPSEMBIX TPeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOI 00pa30BaTeIbHO
IIPOrpaMMbl OCHOBHOTI'O OOLIEr0 0Opa30BaHUsI U 3IEMEHTOB COJEPKAHUS
JULSL IPOBEJICHUS] OCHOBHOT'O FOCYIapPCTBEHHOT0 3K3aMeHa
no ®PU3UKE

MOJTOTOBJIEH (peaepatbHBIM TOCYJapCTBEHHBIM OO IKETHBIM
Hay4YHBIM YUPEKIEHUEM
«OEJNEPAJIBHBIN MHCTUTYT INEJATOI'MYECKNX U3MEPEHUI»

Komudukarop OI'D 2025 r. OU3UKA, 9 xmace. 2/21

Koaundpuxartop
NMpoBepsieMbIX TPeOOBAHUI K pe3yJIbTaTaM OCBOEHHsI OCHOBHO
00pa3oBaTeIbHOI MPOrPaMMbI OCHOBHOTO 001IIEro 00pa30BaHUs U YJIEMEHTOB
coaep:KaHusl 1JIsl IPOBEAEHUsI OCHOBHOI'O TOCYAapCTBEHHOI0 IK3aMeHa
no PU3UKE

Komndurkatop cocraBieH Ha OCHOBE (helepaJbHOIO TOCYAAPCTBEHHOTO
00pa3oBaTeNIbHOrO CTaHIAapTa OCHOBHOrO obmiero odpaszoBanus (manee — ®I'OC)
(npuxa3 MunucrepctBa npocsemieHust Poccuiickoit @enepamuu ot 31.05.2021
Ne 287 «O6 yrBepkIeHHH (elepalbHOrO TOCYAapCTBEHHOTO 00pa3oBaTENIbHOTO
CTaHJapTa OCHOBHOTrO oOIiero oOpa3oBaHHs») M (eaepanibHO 00pa30BaTeIbHOM
porpaMMBI  OCHOBHOTO  o0mero  oOpasoBanusi  (nmpuka3  MwuHHCTEpCTBa
npocsemenust Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 «OO0 yrBepxkaeHUU
(denepanbHOil 00pa30BaTENLHON MPOrpaMMBI OCHOBHOTIO OOIEro 0oOpa3oBaHUs
(c U3MEHEHUAMH)).

Komudurkatop oTpakaeT NpPEeeMCTBEHHOCTh MPOBEPSIEMBIX IMPEIMETHBIX
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTENbHOM MpPOTrpamMMbl
OCHOBHOTO 00111er0 00pa3zoBanus Ha ocHoBe ®I'OC 2010 r. u ®T'OC 2021 r.

Konudukatop cocTout u3 Tpéx pasaeios:

— pasnen 1. «[lepeyeHb TpOBEpsACMBIX TPEOOBAaHHUH K Pe3yJIbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNbHON MpPOrpaMMBl OCHOBHOTO OOINETO 0Opa3oBaHUS
o usukey;

— pasgen 2. «IlepedyeHb >JIEMEHTOB COJEP)KAHMUS, MPOBEPSEMBIX Ha OCHOBHOM
rocyIapCTBEHHOM 9K3aMeHe 10 (Gu3uKe»;

— pasmen 3. «OtTpaxeHHEe B COACPKAHWUH KOHTPOJIBHBIX HM3MEPUTEIHHBIX
MaTepuanoB JIMYHOCTHBIX pe3yNIbTaTOB OCBOCHHUS OCHOBHOM
00pazoBaTesbHOM MPOrpaMMbl OCHOBHOTO 00ILIEro 00pa3oBaHHs».

B komnmdukarop He BKIIOYEHBI TpeOOBaHHS K pe3ylbTaTaM OCBOCHUS
OCHOBHOH 00pa30oBaTeNbHOM MPOTrpaMMBI  OCHOBHOIO 00mIero oOpa3oBaHHs
U DJJICMCHTBI COACpIKaHUsA, AOCTHIXKCHHC KOTOPBIX HE MOXKET 6]>IT]) IIPOBEPEHO
B paMKax rocy/IapCTBEHHOH UTOTOBOW aTTeCTAIlUH.
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Kon IIpoBepsieMble TPeGOBaHMS K MeTANIPeIMETHBIM Pe3yJILTATAM OCBOECHHS
Pa3zaen 1. Ilepeuens npoBepsieMbIX TPeGOBaHMIi K Pe3yIbTaTAM 0CBOCHMS npoBepsi- OCHOBHOI1 00pa30BaTe/ILHOI IPOrPaMMBI OCHOBHOTI'O 041I[er0 06pa30BaHHsI
o . emMoro
OCHOBHOIi 00pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOTO 00111er0 00pa30BaHUA
TpedoBa-
no ®U3UKE
Hus
1.3 Paooma c ungpopmayuei
B Tabmune 1.1 npusenén cocrapneHHsli Ha ocHoBe II. 43 ®I'OC mepedyeHsb 1.3.1 IIpuMeHsITh pa3aH4YHbIE METOMBI, HHCTPYMEHTHI U 3aIpOCHl IIPH MOUCKE H 0TOOpe
IPOBEPAEMBIX TPeOOBaHMH K MeTalpeJMETHBIM pe3yJbTaTaM OCBOCHUSI OCHOBHOIL uH(bOpMALMH MU JAHHBIX M3 HCTOYHMKOB C YU4€TOM NpPEeAIOKEeHHOH yueOHol 3a-
00pa3oBaTenbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHusl. Aavu 1 3alaHHbIX KPUTEPUEB
1.3.2 Bri6upath, aHaNIM3UpPOBaTh, CHCTEMATU3UPOBATH M MHTEPIPETUPOBATH HH(OP-
Tabruya 1.1 MaIMIO Pa3IHYHBIX BUIOB U (OPM IPEACTABICHHUS;
’ HaXOAUTh CXOJHbIE apryMEHTHI (MMOATBEP K IAIOLINE UM ONIPOBEPralOIUE OfHY U Ty
Kon IIpoBepsiemble TPeGOBAHHSI K MeTANIPeAMETHBIM Pe3yJIbTATAM OCBOCHHSI e HJEI0, BEPCHIO) B PA3IHYHBIX HH(DOPMAIMOHHBIX MCTOYHHKAX
npoBepsi- O0CHOBHOIi 00pa3oBaTe/IbHOIl IPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusI 133 CaMOCTOATENBHO BLIGMPATh ONTUMANBHYI0 (POPMY [pECTABICHNS HH(pOPMALMH
€mMoro U WUTIOCTPUPOBATH PEIaeMble 3a[a4l HECIOXKHBIMH CXEMaMH, JHarpaMMaMH, HHOH
TpeGoBa- rpaduKoi 1 KX KOMOMHAIUSAMH
Hust 1.3.4 OrneHuBaTh HAAEKHOCTh MH(OPMAIMU 10 KPUTEPUSM, IPENI0KEHHBIM Ieaaro-
1 Mosnapatenbubie VYL THYECKHM PaOOTHHKOM N CHOPMYIHPOBAHHBIM CaMOCTOSTEIBHO
11 Lasosvie nozuneckue deticmesus _ 1.3.5 D¢ heKTHBHO 3aIIOMHHATE M CHCTEMAaTH3HPOBATh MH(OPMALMIO
1.1.1 BBISBIATH U XapaKTEPHU30BATh CYIIECTBEHHbBIE NMPU3HAKH OOBEKTOB (SIBJICHMI) B KoMMyHuKaTnBHbIe VY]
1.1.2 VYcTaHaBnMBaTh CYIIECTBEHHBIN MPU3HAK KIACCU(HUKALINU, OCHOBAHHUS JJIs1 0000111e- 2.1 Obwenue
HHSL M CPaBHEHHS, KPUTEPUH TIPOBOJAMMOrO aHAIIHM3a 2.1.1 Bripaxathb ce6st (CBOKO TOYKY 3PEHHUS) B yCTHBIX M MMChMEHHBIX TEKCTaX
1.1.3 C y4éToM IpemyoXKEHHOU 3agadu BI;I;IBJIgTB 3aKOHOMEPHOCTH H IPOTHBOPEUHS 012 B x07e AManora H (HJIH) AMCKYCCHH 3a1aBaTh BOMPOCH 110 CYIIECTBY 06CY/KAaeMOit
B PaCCMATPHBACMEIX (paKTaX, NaHHBIX U Ha VO ACHMAX; . TEeMBl U BBICKa3bIBaTh MJCH, HAIlCJICHHBIC Ha PELICHHE 3a/Ja4d M IOJACp)KaHHe
IpeJyIaratb KPUTEPUH JUIS BBIIBICHUS 3aKOHOMEPHOCTEH M HPOTHBOPEUHIA; 61arosKeIaTe b HOCTH O IICHUS:
>
BBLIBIIATH Je(QHIUTH HHGOPMAIUH, JaHHBIX, HEOOXOAUMBIX JUIS PEIICHHS IOCTaB- COTIOCTABIATS CBOM CYKICHHS C CYKICHHSMH APYIHX YYaCTHHKOB IHATOTd,
3 geHHOH 3ajaqu _ 0OHAPY/KUBATH PA3IMYHE U CXOJACTBO TO3HIIMH
1. BISBJISITH PHYMHHO-CJICICTBEHHBIE CBSI3U IPH U HUH SIBJICHUH W I B
P O-CTIC/ICTBORHEIC CBASM TIPH M3YHC ° porecco 2.1.3 ITy6nu4yHO MpencTaBisATh Pe3yIbTaThl BBIIIOJIHEHHOTO OIBITA (IKCIIEPUMEHTA, HC-
1.1.5 Jlenate BBIBOJBI C HMCIOJIB30BAHMEM JIE€AYKTUBHBIX M MHIYKTHBHBIX YMO3aKIIO- ClIeIOBAHHS, IPOEKTA);
o . > 5
YeHHH, YMO3aKIIOUSHHI 110 aHAJIOTUH, (JOPMYIHPOBATH THIIOTE3Bl O B3aHMOCBS3AIX CaMOCTOSTENBHO BBIGHPATH (OPMAT BHICTYIICHHS C YISTOM 33724 MPE3CHTALHH
1.1.6 CaMOCTOATENIFHO BBIOMpATh CIIOCOO pelleHus ydyeOHOW 3amaun (CpaBHUBATH He- 11 0COBEHHOCTel AyAUTOPUH U B COOTBETCTBUH ¢ HUM COCTABIITH YCTHBIE U IUCH-
CKOJILKO BAPHAHTOB PELICHNs, BEIOMPaTh HanGoee MOAXOMIWMI ¢ yUETOM camo- MEHHBIE TEKCThl C MCIOJIb30BAHUEM WIIIIOCTPATUBHBIX MaTEpHAIOB
CTOATCINBHO BELACIICHHBIX KpnTepnf:B) 2.1.4 Bocnpunumats 1 GopMyIHpPOBaTh CyXKACHHS, BBIPAXaTh 3MOLUU B COOTBETCTBHU
1.2 Bazoevle uccneoosamenvckue oeiicmeus C LEMAMH U yCITOBUAMH OBIICHHS
5
1.2.1 ITpoBOIUTH MO CAMOCTOSITENILHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIH dKCIIepU- pacro3HaBaTh HeBepOAIbHBIE CPE/ICTBA OOIIEHHS, TOHIMATh 3HATEHHE COLUATbHBIX
MEHT, HEOONBIIOE HCCTEIOBAHHE M0 YCTAHOBICHHIO OCOOEHHOCTEH 0GheKTa 3HAKOB, 3HATH U PACIIO3HABATH NPEINOCHUIKH KOH()INKTHBIX CUTYaLUid U CMATYATD
W3y4YeHHs], NMPHYMHHO-CIICACTBCHHBIX CBsI3¢il M 3aBUCHMOCTEil OOBEKTOB MEKIY KOH(IIHKTHL, BECTH TEPErOBOPbI;
M > 5
coboit MOHMMATh HAMEPEHHUS IPYTHX, TPOSBIATh yBAKUTEILHOE OTHOIIEHHE K cobeces-
HUKY U B KOppeKTHOH (opme GpopMyIUpoBaTh CBOH BO3PaXKEHHS
3 PeryiasTuBubie YY]I




1.2.2

OneHuBaTh NIPUMEHUMOCTD M JJOCTOBEPHOCTh MH(OpMAIHK, ITOJyUYSHHOH B Xozie
HCCIIEIOBaHMS (JKCIIEPUMEHTA)

1.2.3

CaMocToATeIbHO (GOPMYITHPOBATH OOOOIICHHS U BBIBOABI 110 Pe3yJIbTaTaM MPOBE-
JNEHHOTO HAOIIONCHMS, ONbITA, UCCIIEIOBAaHMS, BIaJE€Th UHCTPYMEHTAMHU OLIEHKH
JIOCTOBEPHOCTH IOJIyYCHHBIX BBIBOJIOB U 0000IICHU I

1.2.4

IIporHo3upoBaTh BO3MOXKHOE AajibHEIlee pa3BUTHE IMPOLECCOB, COOBITUH M HX
[IOCJICACTBUSL B QHAJIOTHYHBIX HIIM CXOAHBIX CHUTYaI[HAX, BBIIBUIATh HPEIIONO-
JKeHHs1 00 UX Pa3BUTUU B HOBBIX YCIIOBHSIX M KOHTEKCTAX

1.2.5

Hcnosp30BaTh BONPOCH! KaK UCCIECAOBATEIbCKUIT HHCTPYMEHT ITO3HAHUS;
(hopMyIHpOBaTH BOIPOCH], YUKCHPYIOLINE Pa3phIB MEKAY PEaabHBIM U JKEIAaTeIlb-
HBIM COCTOSIHUEM CHTYaIllH, 00BbEKTa, CAMOCTOSITEIIEHO YCTaHABIUBATh HCKOMOE
1 TaHHOE,

(hopMupOBaTH rUNOTE3Y 00 UCTHHHOCTH COOCTBEHHBIX CY)KACHUU U CYKACHUN IpY-
T'HX, apTyMEHTHPOBATh CBOIO O3HIMIO, MHEHHE
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Kox
npose-
psieMoro
Tpedo-
BaHus

IIpoBepsieMble TpeOOBaAHHUS K Npe/-
METHBIM pe3yJIbTaTaM 6a30BOro
YPOBHS OCBOEHHSI OCHOBHOM
00pa3oBaTe/IbHOM MPOrpaMMbl
OCHOBHOTO0 00111er0 00pa3oBaHus
Ha ocHoBe ®T'OC 2021 r.

Mera-
npea-
MEeTHBII
pe3yJib-
Tar

O606méHHbIE HOPMYIMPOBKHU
TpedoBaHMiil K IPeAMeTHBIM
pesyabstatam u3 ®rocC 2010 r.

Konudukarop OI'D 2025 r. OU3UKA, 9 knmace.  5/21
Koxa IIpoBepsieMbie TPeOOBAHUS K METANIPEAMETHBIM Pe3y/1bTaTaM 0CBOCHHUS
nposepsi- OCHOBHOI1 00pa3oBaTeJbHOI NPOrpaMMBbl OCHOBHOTO 00111¢r0 00pa3oBaHus
eMoro
TpedoBa-
HHS
3.2 Camokoumpons
3.2.1 Bnaners cioco6amu caMOKOHTPOJIS,, CAMOMOTUBALMKN U pediekcun
322 BHOCHTH KOPPEKTHBEI B JESATEIBHOCTH Ha OCHOBE HOBBIX OOCTOSATENBCTB, H3Me-
HUBIINXCS CUTyallli, YCTAHOBICHHBIX OIIHOOK, BO3HUKIIHX TPYRHOCTEH
323 JlaBaTh aJIeKBaTHYIO OLIEHKY CUTyalluu M NpeasaraTh IiaH e€ U3MEHEHNUS;

YYMUTBIBaTh KOHTEKCT U MPEIBUAETh TPYAHOCTH, KOTOPbIE MOI'YT BOSHUKHYTbh IIpU
peuieHun y4eOHOW 3ajauu, aJanTHpPOBAaTh PEUICHHE K MEHSIOMUMCS 00CTOs-
TEIbCTBAM;

OOBACHATh NPUYHMHBI JTOCTHKEHHS (HEJIOCTH)KEHUS) Pe3yJbTaTOB JEATEIbHOCTH,
JlaBaTh OLICHKY NMPHOOPETEHHOMY OIIBITY, YMETh HaXOIUTh MMO3UTHBHOE B MPOU30-
meameil cuTyanuu;

OLIEHUBATh COOTBETCTBUE PE3yJbTaTa LEIHU U YCIOBUAM

PYOEKHBIX Y4EHBIX-(U3UKOB B Pa3BU-
THE HayKH, OOBSICHEHHE IPOLECCOB
OKpY’KalOIleT0 MHUpa, Pa3BUTHE TeX-
HUKH ¥ TEXHOJIOT il

3.3 IMouuonabHBLI UHMEIeKm

3.3.1 PaznuyaTh, Ha3bIBATH U YIPABIATH COOCTBEHHBIMU SMOIMSMHE U YMOLIUSIMH JPYTHX;
BBUIBIISITH M @HAIM3UPOBATh IPUYHUHBI SIMOLIUIA;
PEeryIupoBaTh CIOCO0 BBIPaXKEHHS dMOIMI

B Tabmuue 1.2 mpuBenéH cocraBieHHBIH Ha ocHoBe m. 45.7.1 ®I'OC
MepeueHb MPOBEPSIeMBIX TPeOOBAaHWN K TPEIMETHBIM pe3ysbTaTaM 0a30BOro
YPOBHSI OCBOCHHSI OCHOBHOH 00pa30BaTENbHON IMPOTrPaMMbl OCHOBHOTO OOIIETO
oOpazoBanus. B Tabmune 1.2 mokazaHo, 4TO TpeOOBaHHS K MPEIMETHBIM
pesympratam w3 OGI'OC 2021 r. sABISIOTCS TPEEMCTBEHHBIMH W JIETAM3UPYIOT
(dhopmynupoBku TpeboBanuit u3 PI'OC 2010 r.

IIpoBepsieMble TpeOOBaHUS K TMPEIAMETHBIM pe3yJbTaTaM COOTHECEHBI
C MeTarpeJMETHBIMU pe3ysibTataMu (U3 Tadmuisl 1.1).

BHaHMS O BUIAX MaTepuu (BELUIECTBO U
mosie), O IBW)KEHUHM Kak crocobe cy-
[IIECTBOBAaHMA MaTepuH, 00 AaTOMHO-
IMOJICKYJISIPHOH TEOPHH CTPOCHHS BeE-
ecTBa, 0 (HU3MYECKON CYLUIHOCTH SIB-
IieHnit npupoabl (MEXaHWYECKHX, Tell-
ITOBBIX, 3JICKTPOMArHUTHBIX M KBaH-
[TOBBIX);

[YMEHHE pa3Iu4aTh SBJICHHS IO OINH-
CAaHMIO MX XapaKTEePHBIX CBOMCTB U Ha
OCHOBE OIBITOB, JEMOHCTPUPYIOIINX
lnaHHOE (hU3HYECKOe SBICHUE;

[YMEHHME pacllO3HaBaTh IPOSBICHHE
M3y9eHHBIX  (DU3HYECKHUX  SIBICHHH
B OKpYXKAIOIIEM MHpE, BBIACISS HX
CyLIecCTBEHHbIE CBOWCTBA/IPU3HAKU

MIT 1.1.1;
1.2.3—
1.2.5

IBnageHne OCHOBaMHU TOHSITUMHOTO am-
mapara M CHUMBOJIMYECKOI'O  sI3bIKa
(DU3MKM M UCHOJB30BaHHE WX UL
[peieHust yueOHBIX 3a1a4;

[YMEHHE XapaKTepu3OoBaThb CBOWCTBA
res, (U3NYECKHe SIBICHUS U IPOIEC-
Cbl, HCTONB3ysi (yHIAMEHTAJIbHBIE U
PMIIUPHYECKUE 3aKOHBI

MII 1.1

'YMeHue onuchiBaTh U3y4YeHHbIE CBOM-
cTBa Tes1 M (pU3NYECKHE SBICHHS, UC-
mosb3yst PU3NIECKUE BEIHIHHEI

MII 1.1.3

dopMHpoBaHHE  IEpBOHAYANIb-
HBIX TpeACTaBiIeHUil o ¢usn-
YECKOW CYLIHOCTH SIBJICHUH NpHU-
posl (MEXaHHYECKHX, TEIUIOBBIX,
9JNIEKTPOMATHUTHBIX M KBaHTO-
BBIX), BHJIaX MaTepUH (BEIICCTBO
M TI0JIe), JIBH)KEHUH KaK CIoco0e
CyIIECTBOBAHUS MATEPHH; YCBOE-
HHE OCHOBHBIX HIEH MEXaHHKH,
AQTOMHO-MOJICKYJISIPHOTO  Y4CHHS
O CTPOCHHHM BEILECTBA, SJICMEH-
TOB 3JICKTPOJUHAMHUKH U KBaHTO-
BOIl (UM3UKH; OBIAJCHHE IOHS-
THHHBIM aIllIapaTOM M CHMBOJIHU-
YECKUM SI3BIKOM (PU3UKH

Tabnuya 1.2
Kox IIpoBepsiemble TpeGOBaHUS K Npe/I- Mera- 00600méHHbIE HOPMYJIHPOBKHU
npoBe- MEeTHBIM pe3yJbTaTaM 6a30BOro npen- Tpe0oBaHMIi K IpeAMeTHBIM
psiemoro YPOBHSI OCBOEHUSI OCHOBHOM MeTHBIH | pe3yiabratam u3 ProcC 2010r.
Tpedo- o0pa3oBaTeIbHOI NPOrpaMMbl pe3yJib-
BaHMsl OCHOBHOIO 0011ero 00pa3oBaHus TaT
Ha ocHoBe ®I'OC 2021 r.

1 IMonnmanue ponu pusuku B HayuHoit | MII 1.1.2 | dopmupoBaHue MpeaCTaBICHUI
KapTHHE MHpa; 0 3aKOHOMEPHOI CBSI3H U IO3HA-
chopMupoBaHHOCTh 0a30BBIX Tpe- BAaE€MOCTH SIBJICHHH NPUPOJBI, 00
CTaBJICHHH O 3aKOHOMEPHOH CBs3U OOBEKTHBHOCTH HAy4YHOI'O 3Ha-
Y IO3HABACMOCTHU SIBJIICHHH HPUPOIEI, HUS, O CHCTEMOOOpa3yioniel po-
O pOJIM SKCIEPUMEHTa B (U3HKe, 1 (PU3MKH JJIS Pa3BUTHUS JPYTUX
o cuctemMoobpa3syromeit ponn Gu3nKn ©CTECTBEHHBIX HAyK, TEXHHKH
B Pa3sBUTHH CCTECTBECHHBIX HAyK, TEX- 1 TEXHOJIOTHI; HAyYHOTO MHPO-
HUKHA W TEXHOJIOTHH, 00 3BOJIIOLHU BO33pPEHUS KaK pe3yibTara u3y-
(U3HYECKUX 3HAHMI U UX POJH B Iie- YEHHsI OCHOB CTPOCHUS MaTepUu
JIOCTHOW €CTECTBEHHOHAYYHOH KapTH- u  (yHIAMECHTAJIBHBIX 3aKOHOB
HE MHpa, O BKJIAJE POCCHHCKUX U 3a- usuku

BiaeHre OCHOBAMH METOJOB Hayd-
[HOTO TIO3HAHHS C Y4ETOM COOMIOACHHS
mpaBu 6€30MacHOTO TPya:
HaOmoneHne (U3MYECKUX SBICHHMI:
[YMEHHE CaMOCTOSTEIBHO COOMpPAThH
PKCIIEpUMEHTAIbHYIO YCTaHOBKY W3
ltanHOrO0 Habopa 00OpyZOBaHHUS IO
MHCTPYKLMH, ONUCBIBATH XOJ OIBITA H
BamuchIBaTH €ro pe3yibTaThl, (Gop-
IMyJIMPOBATh BBIBOJIBI;

[IPOBEJCHHUE MPSIMBIX M KOCBEHHBIX U3-
MepeHnil (U3MYECKUX BEIHYHH: yMe-
HHC IUIAHMPOBATh HM3MEPECHUs, CaMo-
CTOSITENHO ~ COOMpaTh  JKCIIEPUMEH-

[TaJbHYI0 YCTAHOBKY IO MHCTPYKIUH,

MIT 1.2;
3.2.1;
3.2.2

IpuobpereHne OMbITa MPUMEHE-
HUSl HAay4HBIX METOJOB IIO3HA-
HUA, HaOmoAeHus (QU3NUECKUX
SIBICHUH, NPOBEICHHS OIBITOB,
MPOCTBIX  DKCIIEPUMEHTATBHBIX
HCCIICIOBAHMM, MPSAMBIX WU KOC-
BEHHBIX U3MEPEHHI C HCIOIB30-
BaHHEM AaHAJOTOBBIX M IH(po-
BBIX M3MEPHUTEIIBHBIX NPUOOPOB;
MOHMUMaHHe HEU30CKHOCTU T0-
PELIHOCTEH JII0OBIX U3MEPEHUI
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Kon
npoBe-
psieMoro
Tpedo-
BaHUs

TIpoBepsiembie TpeGOBaHUS K Npe/-
METHBIM pe3yJibTaTaM 0a30B0ro
YPOBHSI OCBOEHHSI OCHOBHOM
00pa3oBaTeIbHOI NPOrpaMMbI
OCHOBHOI0 0011ero 00pa3oBaHus
Ha ocuoBe ®I'OC 2021 r.

Mera-
npen-
MeTHBII
pe3yJib-
Tar

O0606ménnbie popMyTHPOBKH
TpeGoBaHMii K PEIMETHBIM
pesyabstatam u3 ®rocC 2010r.
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BEUHCIIATE ~ 3HAUCHUE  BEIMYUHEI
U aHAJIM3HPOBATh IIOIyYeHHbIE pe-
3yAbTAThI C yYETOM 3aJaHHOMU MOrpell-
HOCTH PE3YJIbTaTOB U3MEPEHUH;
IIPOBEICHIE HECIOXKHBIX DKCICPHMEH-
TalbHBIX HCCIEIOBAaHUH; caMoCTos-
TeNbHO COOHpAaTh JKCIEPHMEHTATb-
HYI0 YCTAHOBKY M IIPOBOJUTH UC-
cleZioBaHHE 10 HHCTPYKIHH, Hpen-
CTaBIATh IIONyYCHHBIE 3aBUCHMOCTHU
(DU3MYECKUX BEIMYUH B BHIC TaOIHIL
U Tpa(UKOB, YUUTHIBATH IOTPEIIHOC-
TH, JIeaTh BBIBOABI 10 pE3yJbTaTaM
HCCIIEN0BAHMS

IMonnmaHne XapaKTEpHBIX CBOWCTB
¢dusnyeckux Mmozeneil (MarepuanbHas
TOYKa, aOCOMIOTHO TBEPIOE TEJIO, MO-
JIeNId  CTPOEHHsI Ta30B, KHUIKOCTEH
U TBEPABIX Tell, MJIAHETapHas MOJEIb
aToMa, HYKJIOHHas MOJENb aTOMHOIO
A1apa) U yMEHHE NPUMEHATh WX Ul
00BsSICHEHHST (PH3MUECKHUX IPOLECCOB

MIT1.1.1;
2.1

YMeHue oOBACHIATH HU3NIECKUE MPO-
LIECCHl M CBOWCTBA TEN, B TOM YHCIE
U B KOHTEKCTE CUTyallMid IPaKTHKO-
OPHMEHTHPOBAHHOIO XapaKTepa, B 4acT-
HOCTH, BBISBIISTh MPUYUHHO-CICICT-
BCHHBIC CBSI3H U CTPOUTH OOBSICHEHHE
C OIOpOH Ha H3yYeHHBIE CBOICTBa
¢usndeckux sABIEHUH, (¢u3nIecKue
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH

MII 1.1.4;
1.1.5;
2.1.1

YMeHue pemarb pacdy€THBIC 3aaqn
(1a Ga3e 2-3 ypaBHEHHIl), UCIIONB3YS
3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIINE
¢usnyecknue BENUYNHBI, B YaCTHOCTH,
3alUChIBaTh KPaTKOE YCJIOBHE 3a/auH,
BEISIBIISITH HEIOCTAIOIINE JaHHBIC, BBI-
Ouparh 3aKOHBI U (GOPMyYJIBI, HEOOXO-
IUMBble O €€ PelIeHus, HCIOJIb30-
BaTh CIIPaBOYHBIC JaHHBIE, IPOBOAHUTH
pacu€Tel W OICHHBATh pEalUCTHU-
HOCTh IOJy9E€HHOTO 3HaueHHs (pusn-
YEeCKOIl BeIMYMHBI; YMEHHE OIpeje-
JATh Pa3sMEPHOCTh (U3UUECKOU Be-
JIUYUHBI, HONXyYeHHOH HpU pelIeHHH
3amadu

MII1.1.6

dopMupoBaHHE  IEPBOHAYANIb-
HBIX NPEJCTaBICHUH 0 (usnuec-
KOM CYIIHOCTH SIBICHHH NPUPO-
bl (MEXaHHYECKHX, TEIUIOBBIX,
9JIEKTPOMAarHUTHBIX M KBaHTO-
BBIX), BUJIaX MaTepuH (BEIIECTBO
U T0JIe), JBHXKCHUH KaK Criocobe
CyIIeCTBOBAHUSI MATEPHHU; YCBOE-
HHE OCHOBHBIX UJAEH MEXaHUKH,
aTOMHO-MOJIEKYJISIPHOTO  YIEHHS
O CTPOEHUM BELIECTBA, 3JIEMEH-
TOB DJIEKTPOANHAMHUKHU U KBAaHTO-
BOH (DM3UKH; OBIAJCHHUE IOHSI-
TUHHBIM aNmnapaToM U CUMBOJIH-
YECKHM SI3BIKOM (DU3UKU

Kon IIpoBepsieMble TpeGOBaAHHS K Npe/- Mera- O0600ménnbIe HOPMYJIHMPOBKHU
npose- METHBIM pe3yJbTaTaM 0a30B0Oro npen- TpedoBaHMii K IPeAMeTHBIM
psiemoro YPOBHS OCBOCHHUSI OCHOBHOM MeTHbI | pe3yabTatam u3 ®I'OC 2010 r.
Tpedo- 00pa3oBaTe/bHOI NPOrpaMMbl pe3yJib-
BaHUsA OCHOBHOI0 0011ero 00pa3oBaHMus Tar
Ha ocHoBe ®I'OC 2021 r.

9 Ymenne xapakrepusoBaTh npuHouns! | MIT 1.1.3; | Ilounmanne ¢HU3HYECKHX OCHOB
JNEHCTBUSL TEXHUYECKHX YCTpPOICTB, 2.1.1 W IPUHIUIOB AelcTBUs (paboThl)
B TOM 4HCJIEe OBITOBBIX NIPHOOPOB, MallUH ¥ MEXaHHU3MOB, CPEICTB
Y NPOMBINUICHHBIX TEXHOJIOTHYECKUX MEPEABMIKCHUST U CBS3H, OBITO-
MIPOIIECCOB IO UX ONHUCAHMUIO, UCIIONb- BBIX IIPHOOPOB, IPOMBIINIICHHBIX
3ysl 3HAaHHMS O CBOMCTBAaX (PM3MYECKHX TEXHOJIOTHYECKHX  IPOIIECCOB,
SIBIICHUH U He0OX0oauMBble (hH3HUECKHE BIMSHUS UX Ha OKPYKAaIOIIyIO
3aKOHOMEPHOCTH cpely; OCO3HaHHE BO3MOXKHBIX
NPUYHH TEXHOI€HHBIX U JKOJO-

THYECKHX KaTacTpod
10 YmMeHnue ucronb3oBate 3HaHUSA 0 u- | MII 1.1.4; | Oco3HaHHE HEOOXOIMMOCTH TIPH-
3UYECKUX SIBJIEHUSX B ITIOBCEJIHEBHOM 1.1.5; MEHEHHUSI JOCTHIKCHUI (H3HKH
KU3HH st obecnedeHHs Oe3omac- 3.1.1 Y TEXHOJOTMH JJIs palMoHallb-

HOCTH TpU OOpalleHuu ¢ OBITOBBIMHU
npubOpaMu M TEXHHYECKUMHU YCTPOU-
CTBaMHM, COXPAHEHHs 30POBbS U CO-
ONIOJCHUST HOPM  DKOJOTHYECKOTO
NOBEJCHHUSI B OKpYyXKalolled cpene;
MMOHUMAHHE HEOOXOANMOCTH MPUMEHE-
HUS JOCTH)KCHHH (GU3UKH U TEXHO-
JIOTHH AJIs1 PallMOHATBHOTO MPUPOJIO-
MOJIL30BAHUS

HOTO NPUPOOINOIIB30BaAHUS;
OBJIaZIcHHEe OCHOBaMH Oe3omac-
HOTO HCIOJb30BaHMs €CTECTBEH-
HBIX M HUCKYCCTBEHHBIX DICKTPH-
YeCKMX W MAarHUTHBIX IOJeii,
9JIeKTPOMArHUTHBIX U 3BYKOBBIX
BOJIH, €CTECTBEHHBIX U HCKYCCT-
BEHHBIX HOHU3UPYIOIIUX H3JIyue-
HUl BO H30eKaHUe HX BPEIHOIO
BO3JICHCTBUS Ha OKPY’KAIOLIYIO
Cpely ¥ OpraHU3M YelIOBEKa;
pa3sBUTHE yMEHHs IUIaHMPOBaTh
B IIOBCEJHEBHOH JKU3HH CBOH
JIEeHCTBUSI C NPUMEHEHHEM I10-
JIy4eHHBIX 3HAHUH 3aKOHOB Me-
XaHUKH, 2JIeKTPOAUHAMHUKH, Tep-
MOJMHAMUKHU H TEIJIOBBIX SIBJIE-
HUU B LENAX COCpeXCeHHs 370-
POBBSI;

(opMHpOBaHHE IpeCTaBICHUI
0 HEepalMOHAIBHOM HCIIOIb30Ba-
HUH  OPUPOIHBIX  PECypcoB
U SHEPIrHH, 3arpsA3HEHUH OKpYKa-
fomiel cpenbl Kak CIeICTBHS He-
COBEpIICHCTBA MAaIlUH U Me-
XaHU3MOB

© 2025 denepanbHas ciryx0a 1o Haa30py B chepe 0Opa3oBaHUs U HAYKU

© 2025 denepainbHas ciryx0a 1o Haa30py B chepe 00pa3oBaHUs U HAYKH
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Kon IIpoBepsieMble TpeOOBAHMS K NPe/I- Mera- 0O0600méHHbIE HOPMYJIHPOBKHU
npoBe- METHBIM pe3yJIbTaTaM 0a30BOro npen- TpeOoBaHMii K IpeIMeTHBIM
PsAEMOro | ypoOBHSI OCBOEHHMS OCHOBHOI MeTHbI | pe3yabraTtam u3 ®roC 2010r.
Tpedo- 00pa3oBaTeJbHOIi NPOrpaMMsl pe3yJib-
BaHUA OCHOBHOI0 0011ero 06pa3oBaHus TaT

Ha ocHoBe ®I'OC 2021 r.

11 OneiT  moucka,  npeobpaszoBanus MII 1.3.1-
U npenacTtaBieHus uHpopmanuu ¢usu- (1.3.5

YECKOr0 COJIEP)KaHUs C UCIIONB30BAHH-
eM HH()OPMAIHOHHO-KOMMYHHUKATHB-
HBIX TeXHOJIOTHH;

YMEHHE OLEHHBATh JIOCTOBEPHOCTH
MIOJIy4eHHOH MH(OpMAIUH Ha OCHOBE
HMMEIOIUXCS] 3HAHUH U JOMOJIHUTEIb-
HBIX HCTOYHHUKOB;

YMEHHE HCIIOJIB30BaTh IIPH BBIIOJIHE-
HUU Yy4eOHbBIX 3aJaHuil Hay4dHO-IO-
IMyJSPHYIO JIUTEpaTypy (GHU3HYECKOTro
coJiepKaHusl, CIIPaBOYHbIE MAaTepHabl,
pecypcsl cetu HTepHeT;

BIaJeHHe 0a30BBHIMHM HaBBIKAMU IIpe-
oOpa3oBaHus MHGOPMALMK U3 OTHOM
3HAKOBOW CHCTEMBI B IPYTYIO; YMEHHE
c03/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE
U YCTHBIE COOOIICHHS Ha OCHOBE
“HGOPMAINH U3 HECKOJIBKUX HCTOU-
HHUKOB

Konmudukatop OI'D 2025 .
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Paznen 2. [lepeuens 3j1eMeHTOB co/iep:KaHUs, IPOBEPsieMbIX HA 0CHOBHOM

rocyiapcrBeHHoM sk3amene no ®PU3UKE

B rtabmune 2.1 npuBenéH cocTaBleHHBIH Ha OCHOBe (hemepanbHO
00pa3oBaTeNbHOM MpPOrpaMMBl OCHOBHOTO 0OLIero o0pa3oBaHusl 10 (HU3UKE
nepedeHb MPOBEPSIEMBIX IIEMEHTOB COACPKAHHS.

Tabauya 2.1
Kona IIpoBepsieMblii 3JileMeHT coep:KaHUs B nporpam- | Haauuue nanHoro
Me KaKoro JJ1eMeHTa coaep-
KJacca JKaHUs B KOIU-
u3yvaercsi ¢uxarope OI'D
NPONLIBIX JIeT
1 | MEXAHUYECKUE SIBJEHUS
1.1 | Mexanuueckoe IBUXKEHHE. MaTepuallbHas TOYKA. 7,9 +
Cucrema orcyéra. OTHOCUTENIBHOCTD JBUKCHHUS
1.2 | PaBHOMEepHOE H HEpaBHOMEpPHOE MABIKCHUE. 7,9 +
Cpenusist ckopocTs. DopMyna A BBEIUUCICHHS
CpenHel CKopoCTu:
b8
t
1.3 | PaBHOMepHOE NpPSIMONMHEWHOE JABHMKEHHE. 3a- 7,9 +
BHCHUMOCTb KOOPJHHATHI Tela OT BPEMEHH B CITy-
Yyae paBHOMEPHOI'O NMPSIMOJIMHEHHOTO IBUKEHUSI:
x() = xo+U,1 .
I'paduxu 3aBUCHMOCTH OT BPEMEHHU JUIS IIPOEK-
LUH CKOPOCTH, NPOEKUUH IepeMeIIeHus, IIyTH,
KOOPAUHATHI IPH PAaBHOMEPHOM IPSIMOIIMHEHHOM
JIBIDKCHUH
14 | 3aBUcHMMOCTH KOOpJAWHATHI TeJda OT BPEMEHHU 9 +

B Cllydae pPaBHOYCKOPEHHOIO IPSIMOIMHEHHOIO

JBUIKCHUA

[2

2

dopMynsl I OPOEKLMH  IIepEeMeIleHHs,
MPOEKIMHU CKOPOCTU U MPOEKLUU YCKOPEHUS NPH
PaBHOYCKOPEHHOM IIPSIMOIHHEHHOM JBIDKCHHHU:

2

X(1) = Xg +Vgd +ay -

t
sx(t):UOX't"—ax'?’
v, (1) =v,, +a, -t,

a, () = const,
v 2-v *=2as
2x 1x X X

I'paduxy 3aBUCHMOCTH OT BPEMEHHU UIS IPOEK-
MU YCKOPEHUS, MPOEKLHUU CKOPOCTH, MPOCKLIUU
MepeMEeIeHHs, KOOPIUHATH! IIPH PaBHOYCKOPEH-
HOM NPSAMOJIMHEIHOM IBHKEHUU
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Kon

IlpoBepsieMblii 3J1eMeHT CO/lepPKaAHUS

B nporpam-
Me KaKoro
KJIacca
u3y4aercst

Hanuune naHHoro
3J1eMeHTa cofiep-
JKAHHSA B KOJIH-
¢uxarope OI'D
NPOULITBIX JIeT

1.14

BCBMI/IpHOQ TSATOTEHHE. 3aKOH BCEMHPHOI'O TATO-
TCHUA:

my-m
F=G- —‘}72 :
Cuua TsKecTn. Y CKOpeHHe CBOOOJHOTO MaICHUSL.
dopmyna A BEIYUCICHUS CHIIBI TSDKECTH BOJIU3U
MOBEPXHOCTH 3€MJIM:
F=mg.
JBmwxenue ianet Bokpyr Connua. Ilepsas koc-
Mu4eckasi CkopocTs. HeBecoMoCTb n neperpys3ku

9

+

1.15

Vmmysnbc Tena — BEKTOpHas (pu3Mueckas BelM-
9_HHa.
p p
p = mo
Hmmynbe cUCTeMBI Tell.
V3menenne nmiryibea. VIMITyIbe CHIIBI

1.16

3aKOH COXpaHEHHUs UMIIyJIbca IJIs 3aMKHYTOH
C_WCTEM _bI TEIT:

pIp
p=m V| +npL, =const.
PeaktuBHOE JBMKEHHE

1.17

Mexanuyeckasi pabora. @opmyna uis BbIYHUC-
JIeHUs! pabOThI CUITBI:

A=Fscosa.
MeXaHH‘IeCKaH MOIITHOCTH:

A

t

7,9

1.18

Kunnernyeckast ¥ MOTEHIHANbHAS SHEPTHSL.
®dopmyna A BBIYMCIECHUS  KHHETHYECKOH
SHEPIHH:

Teopema 0 KMHETHUYECKOI DHEPTUH.
Dopmyiia Ui BBIYMCIEHHS IOTEHIMAIbHON 3HEp-
UM TeNa, TOAHATOro HaJ 3eMIIEH:

E, =mgh

7,9

Kog IIpoBepsieMblii 3J1eMeHT cofep:KaHus B nporpam- | Hanu4ue nansoro
Me KaKoro 3J1eMeHTa coaep-
KJ1acca JKaHHus B KOAU-
H3yvaercsi ¢uxarope OI'D
TIPOULIBIX JIET
1.5 | CBobonnoe mageHue. GopmyIbl, ONMUCHIBAIOIITE 9 +
cBOOOJHOEC MaJeHHE Tela IO BePTHKANH (IBH-
JKeHHMe Tela BHM3 HJIM BBEPX OTHOCHTENIBHO IIO-
BepxHOoCcTH 3emun). ['paduku 3aBUCUMOCTH OT
BPEMEHH JUIS NPOCKIHH YCKOPEHUS, MPOCKIHH
CKOPOCTH U KOOPAWHATHl IIPH CBOOOJHOM IIa-
JICHHUH TeJIa II0 BEPTUKAIII
1.6 | CxopocTh pPaBHOMEPHOIO IBIDKEHMs Tena IO 9 +
OKpy>kHOCTH. HampaBienue ckopoctu.
dopmMyna 11 BBUUCICHHS CKOPOCTH depe3 pa-
IINYC OKPYKHOCTH H IIEPHOA 00paIieHus:
2R,
T
IlentpocTpeMurtensHoe yckopenue. Hampasnenue
LEHTPOCTPEMUTENILHOTO ycKkopeHus. dopmyna
JUTSL BEIYHUCIICHUS] YCKOPECHUSL:
L2
a,=—""
dopMyna, CBA3BIBAaIONmas IEPHOJN U YaCTOTY
oOpareHus:
1
VET
1.7 | Macca. [InotHOCTB BemecTBa. @opmysia A BBI- 7 +
YUCIICHHS IUNIOTHOCTH:
m
P=y
1.8 | Cuna — BexTopHas ¢usudeckas BenuuuHa. Cro- 7,9 +
JKCHHE CHIT
1.9 Senenue unepuuu. Iepssiif 3akoH HeroToHa 7,9 +
1.10 | B Topoii gakon Hetotona: 9 +
=m- .
a
CoHampaBIEHHOCTh BEKTOpa YCKOPEHMs Tella
1 BEKTOpa CHJIBI, IeHCTBYIOIIEH Ha TeI0
1.11 | B_3aumopneit ctBue Ten. Tperuii 3axoH HeloToHa: 9 +
251~ 12
1.12 | Tpenue Mokosi U TpeHHE CKoybxeHus. Popmyna 7,9 +
JUIs BBIYMCJIEHUSI MOJYJIsl CHIJIBI TPEHHs CKOJb-
SKCHUS:
F. = M- N
1.13 | Jedopmanus Tena. Yupyrue u Heynpyrue gedop- 7,9 +

Manuu. 3akoH ynpyrod aedopmanuu (3aKoH
I'yka):
F=k-Al

1.19

MexaHuueckas SHeprus:

E=E +E -

3aKkOH COXpaHEHHUs MEXaHHYECKOH DHEprum.
dopmyia A 3aKOHA COXPaHEHUSI MEXaHUYECKOH
SHEPruy B OTCYTCTBUE CHUII TPEHUS:

E = const.

IIpeBpaienne MexaHUYECKOM YHEPruu MpHU HaJIU-
YUU CUJIBI TPEHUS

7,9
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Koa IIpoBepsieMblii 3J1eMEHT cofep:KaHus B nporpam- | Haauuyme gjansoro
Me KaKoro 3J1eMeHTa coaep-
KJjacca JKaHus B KOAU-
H3y4yaercsi ¢uxarope OI'Dd
NPONLIBIX JIeT
1.29 | IIpakmuueckue pabonmvi 7,9 B xonugukarope
M3mepenne cpenHeil  IUIOTHOCTH — BEIECTBA; OI'D nponubix et
ApPXHUMEI0BOM CHIIBI; KECTKOCTH MPYKUHBI; KO- TpaKTHIECKUE
(uLMeHTa TPEHHUs CKOJIBKEHHs; paGOThl CHIIbI paboTe!
TPEHUs, CHIbl YINPYIOCTH; CpEIHEH CKOPOCTH H:: (}j:f:li?;}gb
JBIDKEHUSI Opycka IO HaKIOHHOM TUTOCKOCTH; HO3HIIIO, 1O X
yCKOpeHHsl 6pycKa MpH ABHKEHUH IO HaKJIOHHOI npoBeeHHe
IUIOCKOCTH; YaCTOTHI M IIepruoga KojaebaHuii MaTe- NIPEAyCMATPHBATOCH
MaTH4YECKOro MasTHUKA; 4aCTOTHI U MEepHoJa KO- 06pa3oBaTebHEIMI
Je0aHui NPYKUHHOTO MasiTHUKA; MOMEHTA CHIIEI, IpOrpaMMaMi
JIeficTBYIOIIEro Ha phIYar; paboThl CHIIBI YIPYTO- 1 IPOBEPSUIOCH
CTH IIpHU NOABbEME Ipy3a C MOMOILBIO HETIOIBHK- 3ananusvu KM
HOro O6JioKa; pabGoThl CHIIBI YHOPYTOCTH MpH oro
noabEMe rpysa ¢ HOMOILBIO MOABHXKHOIO OJI0Ka.
HccnenoBanue 3aBHCUMOCTH apXUMEIOBOH CHIIBI
oT 00bEMa MOrpyKEHHO YaCTH Tesia U OT IUIOT-
HOCTH JKHJKOCTHU; HE3aBHCUMOCTH BBITAJIKHBAIO-
LIEeH CUIIBI OT MAacChl Te€ja; CUIIbl TPEHUS CKOJIb-
JKCHUS OT CHJIBI HOPMAIbHOTO IABJICHUS H OT poJa
IIOBEPXHOCTH; CHJIBI YNPYrOCTH, BO3HHKAaIOIIEH
B IIpy’KHHE, OT CTeHEHU AehOopMaliy NpPYy>KUHBEI;
yCKOpeHHsi Opycka OT yIJla HakJIOHa Hamlpas-
JISIIOIIEH; meprona (4acTOThl) KONeOaHUH HUTS-
HOT'0 MasiTHUKA OT JJIMHBI HUTH; IIEPHOIa Koseba-
HUHIl NpPYXHHHOIO MasTHHKAa OT MAacChl rpysa
1 )KECTKOCTH IPYKHHBI; HCCIEJOBAaHHE HE3aBUCH-
MOCTH IepHoJa KojeOaHHi HUTSHOIO MasTHHKA
OT MacCHI Ipy3a.
ITpoBepka yclnoBHsI paBHOBECHS phlUara
1.30 | @usuueckue asnrenus 6 npupode: NPUMEPHI JIBU- 7,9 B xomudukarope

JKEHUS C PA3IMYHBIMU CKOPOCTSIMH B )KHBOH U He-
JKHBOM NpUpOJIe, ASHCTBHE CHIIBI TPEHHSI B IPHPO-
e U TeXHHMKE, NPHIUBBI M OTJIMBBI, JBHKECHUE
miaHeT COTHEYHOM CHCTEMBI, pEaKTHBHOE JIBIDKE-
HHUE XHUBBIX OPIraHU3MOB, PBIYAard B TeJe YeloBe-
Ka, BIHMSHHE aTMOC(EPHOTO JaBICHUS HA >KUBOU
OpraHm3M, IUIaBaHUE PbIO, BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHNE, CeHCMUYeCKUe BOI-
HBI, IlyHaMH, X0

OI'D mponuIbIx Jer
(usmueckue BICHUS.
B IIPUPOJIE
¥ TEXHUYECKHE
ycrpoiicTBa
HE BBIICISINCH
B OT/EJIbHYIO
TMO3ULIUIO,

HO TIPHCYTCTBOBAIIM

Kog IIpoBepsieMblii 3J1eMeHT coAep:KaHUS B nporpam- | Hanu4ue nansoro
Me KaKoro 3J1eMeHTa coaep-
KJ1acca JKaHHus B KOAU-
H3yvaercsi ¢uxarope OI'D
TIPOULIBIX JIET
1.20 | IIpocTeie MeXaHU3MBI. «30JI0TOE MTPABUIIO» MEXa- 7,9 +
HUKH.
Pobruar. MOMEHT CHIIBIL:
M=FI.
VYcioBue paBHOBECHs pblyara:
M, +M,+...=0.
IToxBIKHBIA ¥ HETIOABMXHBIH OIOKH.
KIIJ] mpocThIX MEXaHU3MOB, )= _Avonesan
3aTpayeHHas
1.21 | laBnenue TBEPAOro Teia. 7 +
dopmyna Juid BBIYMCICHUS JaBlIeHHs TBEPAOTO
Tena:
F
p=".
N
JaBnenue raza. ATMmocdepHoe AaBiICHUE.
I'mapocraTHueckoe 1aBIEHHE BHYTPU KUJKOCTH.
dopmMyna I BBHIUUCICHUS [aBIE€HHA BHYTPHU
KHUJIKOCTHU:
P=Pgh+Ppuny
1.22 | 3axon Ilackans. I'mapaBnuueckuii mpecc 7 +
1.23 | 3akon Apxumena. Popmyna I OIpeneIeHUS 7 +
BBITAJIKMBAIOILEN CHIIBI, AeicTByrOLIEl Ha Teno,
MOrpy>KEHHOE B )KUAKOCTD UM Ta3:
FApx, = ng :
VYcnosue nnasanus Tena. IlnaBanue cynoB u BO3-
JIyXOIlJIaBaHHUE
1.24 | Mexannueckue KoneOaHusa. AMIUIUTY/, HEPHOJ 9 +
1 4acTOTa KoJeOaHH.
Dopmyiia, CBA3BIBAIONIAS YACTOTY U IIEPHOJ KOJIe-
OaHuii: v = —
T
1.25 | MaTtemaruueckuii u npyKUHHbIN MasTHUKY. [Ipe- 9 +
BpallleHHe JHEPruH IpH KoJeOaTeIbHOM IBH-
KEHHH
1.26 | 3aryxatomue konebaHus. BeiHyXIeHHBIE Koeba- 9 -
Hus. Pezonanc
1.27 | Mexanudeckue BONHEL IIpomonbHbIe U momeped- 9 +
Hbl€ BOJHBI. JlJINHA BOJIHBI U CKOPOCTb PacIpOCT-
paHEHUsI BOJIHBI:
A=0-T
1.28 | 3Byk. I'pomkocTh M BbIcOTa 3ByKa. OTpakeHue 9 +

3BYKOBOI BOJIHBI Ha IpaHule aByx cpea. Undpa-
3BYK H YJIBTPa3ByK
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Kon

IIpoBepsieMblii 3J1eMEHT COAepKAHUS

B nporpam-
Me KaKoro
KJ1acca
H3yvaercsi

Hajauuue 1anHoro
3JIeMeHTa cojiep-
JKaHMA B KOIH-
¢uxarope OI'D
MPOULIbIX JIeT

Texnuueckue ycmpoucmea: CIMIOMETpP, TaTUUKHU
MTOJIOKEHUSI, PACCTOSHUS M YCKOPEHUS, TUHAMO-
METp, MOALINITHUKY, PAKEThI, pblYar, MOJIBUXHBIN
U HETOJBIKHBIM OJIOKHM, HAaKIIOHHAS IJIOCKOCTH,
IIPOCTBIE MEXaHU3MBI B OBITY, COOOIIAIOINECS CO-
CyZbl, YCTPOMCTBO BOJONPOBOIA, THIAPABINYEC-
KHH IIpecc, MaHOMETp, OapoMmeTp, BBICOTOMED,
MOPUIHEBONH HACOC, apeoOMETp, 3XOJIOT, HUCIOJIb-
30BaHME YJIBTPa3BYyKa B ObITY M TEXHHUKE

7,9

B 00pa3oBaTeIbHON
[porpamMmme Mtk
ydaeOHHKax

TEIIVIOBBIE SIBJIEHUS

2.1

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-KHHETHYEC-
KO TeopuH CTpOeHHMs BeliecTBa. Mozenu TBEp-
JIOT0, )KUJKOTO U ra3o00pa3HOro COCTOSHUII Be-
niectBa. Kpucrammmueckue u aMmopHbIe Tena

7,8

2.2

JlBmxeHne dyactun BemecTBa. CBs3b CKOPOCTH
JIBIDKEHHSI YaCTUI] C TeMIepaTypoil. bpoyHoBckoe
JBIKeHHE, TUGPy3ust

7,8

2.3

CMauuBaHue u KaMWJIIISIPHBIC SIBJICHUS

2.4

TemnoBoe pacuIMpeHHe U CXKaThe

2.5

TennoBoe paBHOBecHE

2.6

BuyTpennsisi sHeprus. Pabora u Temnonepenaua
KaK CII0COOBI H3MEHEHHsI BHYTPEHHEH YHEpruu

oo oof oo oo

2.7

Bunbt TEIUIoneEpeaavYn: TCIJIONPOBOAHOCTh, KOH-
BCKUMA, U3TTYYCHUC

2.8

Harpepanue n oxnaxaenue ten. Konngectso Te-
IUIOTHL. Y JIeNIbHAsl TEMIOEMKOCTb:

Q:cm(tz 711)

2.9

3aK0H COXPaHEHHUS SHEPIHH B TEIUIOBBIX IPOLIEC-
cax. YpaBHEHHE TeIIOBOro OanaHca:

O1+0r+...=0

2.10

Hcnapenue m xonaeHcamnus. M3sMeHeHHe BHYT-
pEeHHEe#l SHEpruu B NMPOLIECCe MCIAPEHHUS U KOH-
nencauuu. Kunenue )uakoctu. Y nejbHas TeIio-
Ta NapooOpa3oOBaHMUS:

L_0
m

2.11

BrnaxHocTh BO3myXxa

2.12

ILraBnenue u KpHuCTaJlJIU3a1us. H3menenue BHYT-
pEHHEell SHEpPruM TpU IUIABIEHMH W KPUCTal-
JIN3aluu. YHCHBHaﬂ TCIIJIOTA IIJIaBJICHUA

2=2

m

2.13

BuyTpeHHsist s3Heprus cropaHus TOIUIMBA. Y 1€Ib-
Hasl TEIUIOTa CTOPAHUs TOIIIHMBA:

Qo

q:m

Koa IIpoBepsieMblii 3J1eMeHT coAep:KaHus B nporpam- | Haauuyme gjansoro
Me KaKoro 3J1eMeHTa coaep-
KJjacca JKaHus B KOAU-
H3y4yaercsi ¢uxarope OI'Dd
NPONLIBIX JIeT
2.14 | Ilpurnumnel pabots! TermnoBbix apurateneit. KITJ] 8 -
TEIIOBOTO IBUTATEIIsI
2.15 | IIpaxmuueckue pabomoi 8 B konudukarope
N3mepenue ynenbHOH TEMI0EMKOCTH MeETaJlId- OI'S mpormhix et
YECKOro IUINHAPA; KOJIHNYEeCTBAa TEIJIOTHI, MOIy- NPaKTH4ECKIE
YEHHOTO BOJIOI KOMHATHOM TeMIepaTyphl (PMKCH- paboTel
POBaHHOII Macchl, B KOTOPYIO OIIyIIEH HarpeThIid Hz E:iiif;}zb
LWINHAP; KOJWYECTBA TEIUIOTHl, OTJAHHOTO HO3HIIIO, HO HX
HATPETEIM  [WIMHAPOM TIOCHE ONYCKAHHSA €ro mpoBeICHHe
B BOJIy KOMHATHOH TEMIIEPATypbl; OTHOCHTEIBHOMH HIeAyCMATPHEATOCH
BIAJKHOCTH BO3/1yXa; YIEIbHOH TEIJIOTHI ILIaB- 06pasoBaTebHbIMK
JICHUS JIbJa. TporpaMmmamMu
HccnenoBanue HM3MEHEHHs TeMIIEPaTyphl BOJIBI U TIPOBEPSIIOCH
IIPH Pa3JINYHBIX yCIOBUSAX; IBICHHUS TEINIOOOMEHA samanusivn KM
HpU CMENIMBAHMM XOJOMHOH M TOpSYEH BOJIBI; oros
Ipoliecca HCIapeHus
2.16 | Qusuyeckue a6nenus 6 npupode: MOBEPXHOCTHOE 8 B xomudurarope
HaTsHKEHHWE U KallWJUIAPHBIE SIBJICHHS B IPUPOJIE, OI'S mpoueix et
KpUCTaJIBl B Tpupoze, usnydenue ConHua, 3a- (usmueckue sBICHUs
Mep3aHue BOJOEMOB, MOPCKHE OpHU3bl; 00pa3o- B PHPOAC
BaHME POCHI, TyMaHa, HHESl, CHETa M TCXHIICCKIC
= yCTpoiicTBa
2.17 | Texnuueckue ycmpoticmea: KalAIIIAPEL, TIpHMEPEI 8 P —
HCIIONb30BAHUS KPHUCTAILIOB, JKUIKOCTHBIN TEpMO- B OTHICIBHYIO
MeTp, JATYHK TEMIepaTypsl, TEPMOC, CHCTEMa THO3ULHIO,
OTOILICHHUS IOMOB, THTPOMETPHL, ICUXPOMETD, Ia- HO NPHCYTCTBOBAIN
poBast TypOWHa, ABHTaTelb BHYTPEHHETO Cro- B 00pa3oBaTeNbLHOM
paHus porpamMme Hin
y4eOHHKax
3 | 9JIEKTPOMATHUTHBIE SBJIEHUS
3.1 | Omexrpusanus Ten. [IBa BHIa dIEKTPUUSCKHX 3a- 8 +
ps0B
3.2 | B3aumopeiicTBue  3apsOKEHHBIX — TEL.  3aKOH 8 -
Kynona
3.3 | 3aKOH COXpaHEHHs 3JEKTPHYECKOro 3apsia 8 +
34 | Dnekrpuueckoe noie. HanpsikEHHOCTb 3JEKT- 8 -
pudeckoro noss. IIpuHINI Cymepno3UIuy dIEKT-
pHUYECKUX TOJeH (Ha Ka4YeCTBEHHOM YPOBHE)
3.5 | Hocutenu »nekTpuueckux 3apsuoB. J[leiicTBue 8 +
9NEKTPUYECKOTO MOJIs HA DIEKTPUIECKUE 3apsIIbL.
ITpOBOJHHMKH U JTHDIEKTPHKH
3.6 | IlocTossHHEIM dnekTpudeckuii Tok. J[leicTBus 8 +

DJICKTPUYECKOI'O TOKaA. Cwuna Toka. Hanps{)lceHI/Ie.
=4

U=

Qe o~
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Kog IIpoBepsieMblii 3J1eMeHT COAep:KaHUS B nporpam- | Hanuuue nanHoro
Me KaKoro JJ1eMeHTa coaep-
KJIacca JKAHHUSA B KOAHU-
u3yvaercsi ¢uxarope OI'D
NPOULTBIX JIET
3.7 | DnexTpudeckoe CONPOTHUBIICHHE. YaensHOE 8 +
9JIEKTPUYECKOE COMPOTHBIICHHUE:!
ro ol
S
3.8 | 3akon OMa Ui yyacTKa 3JEKTPUYECKOH IeTH: 8 +
I = Q.
R
3.9 | IlocienoBaTenbHOE COEAMHEHHE MPOBOJHUKOB: 8 +
I,=1,; U=U,+U,; R=R,+R,.
[TapaniensHoe COEAMHEHHE MPOBOJHHUKOB PaB-
HOT'O COIPOTUBIICHUS:
U=U;I=I+I ;R:&.
1 2 1 2 2
CMelaHHbIe COEJIMHEHHUs TTPOBOIHUKOB
3.10 | PaboTa 1 MOIIHOCTE NIEKTPUUECKOTO TOKA. 8 +
A=U-1t; P=U"1
3.11 | 3axon JIxoymnst — JleHna: 8 +
0=I>-R-t
3.12 | OmbIT Opcrena. MarauTHoe Hoje MpsAMOro Ipo- 8 +
BOJIHUKA C TOKOM. JINHUM MarHUTHOW MHAYKLIUU
3.13 | MarauTHOE 10JI€ MOCTOSIHHOTO MarHuTa. B3ammo- 8 +
JIeCTBHE MOCTOSHHBIX MarHUTOB
3.14 | JleificTBUE MAarHUTHOTO TIOJISI HA IPOBOJHMK 8 +
C TOKOM
3.15 | OnbiTel Dapazest. SIBIeHHE 3JIEKTPOMATHUTHOU 8 -
nuaykiuu. [pasuno Jlenna
3.16 | Ilpaxmuueckue pabomoi 8 B xonudurarope

V3mMepeHHe 3IeKTPUYECKOr0 CONPOTHBICHHS pe-
3MCTOPA; MOIIHOCTHU 3JIEKTPUYECKOTO TOKa; pabo-
ThI 3JIEKTPHYECKOTO TOKA.

HccnepoBaHne 3aBUCHMOCTH CHJIBI TOKA, BO3HH-
KaIOIIero B MIPOBOJHUKE (PE3HCTOPHI, JIAMIIOUKA),
OT HaNpsHKEHHUs Ha KOHIAX IPOBOJHHKA; 3aBUCH-
MOCTH COIPOTHUBIICHHS OT IJIMHBI IPOBOJHHKA,
IUIOIIA/N €TO MONEPEYHOT0 CCYEHHS U yIeIBHOTO
COIPOTHUBIICHUS.

ITpoBepka mpaBuia A IEKTPHYECKOTO HAmpsi-
JKCHUsI TIPH  TIOCJIEAOBATEIBHOM COCANHECHHUU
IPOBOJHUKOB; TpaBHia JUIS CHIIBI BJICKTPH-
YECKOTO TOKa IIPH IapauIeIbHOM COCIHHEHHU
MTPOBOHUKOB (PE3UCTOPHI U JTAMITOUYKA)

OI'D nponuIsIx et
MPaKTHYECKHE
paboTsI
HE BBIJICJISUTUCH
B OT/CIBHYIO
TIO3HIIHIO, HO MX
TpoBeJICHNE
MpeIyCMaTpUBAIOCh
00pazoBaTeIbHbBIMH
MpOrpamMMaMH
1 IPOBEPSUIOCH
saganusmu KUM
orn

Koa IIpoBepsieMblii 3J1eMEHT cofep:KaHus B nporpam- | Haauuyme gjansoro
Me KaKoro 3J1eMeHTa coaep-
KJjacca JKaHus B KOAU-
H3y4yaercsi ¢uxarope OI'Dd
NPONLIBIX JIeT
3.17 | Qusuueckue aenenus 6 npupode: dACKTPHUECKHE 8 B xonugukarope
ABJEHMsT B aTMocdepe, >IEKTPUYECTBO IKHUBBIX OI'D npowubix et
OpraHM3MOB, MarHUTHOE Tojie 3eMiH, apeiid (usnICCKuE ABICHHS
MOJIFOCOB, POJIb MAarHUTHOTO TIOJIS JIst )KU3HU HA B IIpUpoOaC
3emiie, MOJSIPHOE CUSTHUE A TEXHHICCKHC
3.18 | Texnuueckue ycmpoiicmea: 3AEKTPOCKOII, aMIIep- 8 YCTpoHCTEa
MeETp, BOJIIBTMETP, PEOCTAT, CYETUUK DIICKTpUIEC- HE BRLICILIICH
o B OTACIIBHYIO
KOH JHEepruu, dIEKTPOOCBETUTEIbHBIC IMPHUOOPEL, HOSHIMIO, HO
HarpeBaTesbHbIE 3JIEKTPONPUOOPH!  (IPUMEpHI), NIPHCYTCTEOBATH
JNEKTPUYECKUE TPEJOXPAHHUTENH, JJIEKTpOMAar- B 0GPA30BATELHOI
HUT, JIEKTPOABUIATEINb IIOCTOSIHHOI'O TOKA, TeHe- TporpanMMe HIH
paTop NOCTOSTHHOI'O TOKa yueGHUKAX
3.19 | DnexrpomaruuTHele BoiHbL Illkana smekrpomar- 9 +
HHUTHBIX BOJIH
3.20 | JlyueBast mogmens cBeTa. lIpsimonuHeiHOe pac- 9 +
IPOCTpaHEHHE CBETa
3.21 | 3akoH oTpaxkeHus cBera. [Tnockoe 3epkano 9 +
3.22 | IlpenomieHue cBeTa. 3aKOH IPEJIOMIICHHS CBETa 9 —
3.23 | ducnepcus cera 9 +
3.24 | JIunza. Xop mydeit B uH3e. PokycHOe paccTosi- 9 +
HUe TUH3bI. ONTHYecKasi CHIa JIUH3BL:
D=1/F
3.25 | I'ma3 xak ontudeckas cucteMa. ONTHYECKHE IPH- 9 +
60pBI
3.26 | Ilpakmuueckue pabonmvi 9 B xonudurarope
H3mepeHne onTH4ecKkod cuIbl coOuparomei OI'S npomusIx et
JUH3BI; (OKYCHOTO pAcCTOSIHHS CcoOMparoeit HpaKTHIECKne
nuH3B! (110 CBOMCTBY paBEHCTBA Pa3MEpOB TIPE]I- pabotst
MeTa U H300pa’keHHs, KOrja IpeIMeT PacIoio- HC BBIZICTIATTHCH
JKeH B JBOWHOM (okyce), mokasaress npeomie- B OTACTHIYIO
TMO3HUIIMIO, HO HX
HUS CTEKIIA. HPOBEICHHE
HccnenoBanue cBoiicTBa M300paXKeHUS, MOITyUYCH- IIpeIyCMATPHBATOCH
HOTO C MOMOIIBIO COOMPAIOIIEH JIMH3BI; H3MEHE- 0Gpa3oBaTEIbHBIMH
HUSL (POKYCHOTO PAcCTOSHUSL I[BYX CIIO0KEHHBIX HporpaMMaMu
JINH3; 3aBUCHMOCTH yTJIa IPEJIOMICHHS CBETOBOTO U IPOBEPSLIOCH
Jlydya OT yrja IaJeHus Ha TpaHule «BO3AyX — saganusavu KM
CTEKIIO» ors
3.27 | Qusuueckue senenus 8 npupode: 3armerusi ConH- 9 B xoaudukarope

ua u JIyHsl, OBeTa TeJl, ONITHYECKHUE SIBJICHUS B aT-
Mocepe (uBet Heba, pedpakuus, pagyra, MAPax)

OI'D npomIeIx aeT
(usnuecKue IBICHUSL
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Kog IIpoBepsieMblii 3J1eMeHT coAep:KaHUS B nporpam- | Hanu4ue nansoro
Me KaKoro 3J1eMeHTa coaep-
KJ1acca JKaHHus B KOAU-
H3yvaercsi ¢uxarope OI'D
NPONLIBIX JIeT
3.28 | Texnuueckue ycmpoticmeéa: OYKH, TEPUCKOI, 9 B IIPHpPOJIE
¢doTroanmapaT, ONTHIECKHE CBETOBOIBI M TEXHHICCKHE
ycTpoiicTBa
HE BBIAC/ISINCH
B OTACIBHYIO
TIO3HLHIO,
HO IIPUCYTCTBOBAIN
B 00pa3oBaTenbHOI
NpOrpaMMme Miu
yueOHHKaxX
4 | KBAHTOBBIE SABJIEHUA
4.1 | PaguoakTuBHOCTB. Anbda-, 6eTa-, raMmma-u3iyde- 9 +
Hus. Peaknuu anbga- u 6era-pacnana
4.2 | Ombitel Pesepdopna no paccesHuio anbga-dac- 9 +
tuu. [Tnanerapnas Monenab aromMa
4.3 | CocraB aTomHOro siapa. V3oromnsl 9 +
4.4 | Ilepuon momypacrnazia aTOMHBIX sIEp 9 -
4.5 | SnepHble peakuy. 3aKOHbI COXPAHEHUs 3apso- 9 +
BOT'0 I MACCOBOTO YHCEll
4.6 | Qusuueckue sereHus 6 npupode: €CTECTBEHHBIN 9 B xoxudukarope
paavoaKTUBHBINA (POH, KOCMUYECKHE JIy4YH, pajnuo- OI'S mpoueix jiet
aKTHBHOE U3JIy4Y€HHE TPUPOAHBIX MHHEPAJIOB, usuueckue saBicHIsA
neiicTBHE paJMOAKTHBHBIX HM3JIydeHHH HAa Opra- B 1IpHpOAC
HU3M YeJIOBEKa U TCXHUYCCKUC
= ycTpoiicTBa
4.7 | Texnuueckue ycmpoticmea: CUEKTPOCKON, HHIH- 9

BUJyalIbHBIN 103UMETp, Kamepa BuibcoHa, anep-
Hasi DHEPTreTHKA

HE BBIICIISIINCh
B OT/CIIBHYIO
THO3HLIHIO,

HO [IPHCYTCTBOBAII
B 00pa3oBaTebHOI
porpamMme Hik
y4eOHHKax
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Pazgen 3. OTpaikeHue B COAePKAHUM KOHTPOJIbHBIX H3MEPUTEIbHbBIX
MATEPUAJIOB JTHYHOCTHBIX Pe3yJbTAaTOB OCBOCHHMS OCHOBHOI{
o0pa3oBaTe/IbHOI NMPOrpaMMbl 0CHOBHOI0 001ero oopazosanusi no ®U3NKE

JluqHOCTHBIE  pe3ynbTaThl ~ OCBOGHUS ~ OCHOBHOH  00pa3oBaTelbHOMN
nporpaMMsl oOyuaronumucs (Ha ocHoBe ®I'OC 2021 r.) oTpakaroT FOTOBHOCTb
00y4aroIuXcsl  PyKOBOACTBOBATbCS ~ CUCTEMOH  MO3UTMBHBIX  LIEHHOCTHBIX
OpHEHTAIlNif U pacIIMpeHHe OIbITa JEATEeNbHOCTH Ha e OCHOBE M B Mpolecce
peal3ayy OCHOBHBIX HAIIPABICHUH BOCIIUTATENIBHOMN NEeATeIbHOCTH.

ConeprkaHue U pe3yiabTaTbl BbIIONHEHUs 3afaHuii OI'D cBsi3aHbl B TOM
qUCIe C JIOCTHXKEHHEM CIEAYIOMMX JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHMS
OCHOBHO¥ 00pa3oBaTenbHOM nporpamMbl Ha ocHoBe ®I'OC 2021 r.

B wactu usuueckoco seocnumanus, @opmuposanus Kyibmypsl 300p06bsl
U IMOYUOHATLHO2O OALONOTYUUAL:

— OCO3HAHUE LIEHHOCTH >KU3HH;

— OCO3HAaHHUE IOCJIEACTBUN M HENpPUSATHE BPEIHBIX NPHUBBIYEK (YHOTpeOIeHUs
AJIKOTOJI, HApKOTUKOB, KypeHHUs) M HMHBIX (GOopM Bpeda Uil (pU3NUECcKOoro
U IICHXHUYECKOTO 37I0POBBS;

— coOnofeHre IpaBuiI O€30MaCHOCTH, B TOM YHCIE HABBIKOB 0€30I1aCHOrO
MIOBE/ICHUS. B UHTEPHET-CPEIC;

— CIOCOOHOCTH alanTHPOBATHCS K CTPECCOBBIM CHUTYAaIHAM
U MCHSIONIUMCS COIHATBHBIM, HHOOPMAIMOHHBIM U MPUPOIHBIM YCIOBHSAM,
B TOM YHUCIE OCMBICIIASI COOCTBEHHBIH ONBIT U BbICTpauBas AajlbHEHIINE
1enu;

— yMEHHe IPHHUMATh ceds U APYTHX, He OCYXKIas;

— YMEHHE OCO3HaBaThb JSMOIHOHAIBHOE COCTOSHHE ceOs W OpPYTuX, yMEHHe
YIIPaBIATH COOCTBEHHBIM AMOIHOHAIBHBIM COCTOSHUEM;

— c(OpMHPOBAHHOCTh HaBBIKA pE(IEKCHH, INPH3HAHHE CBOETO MpaBa Ha
oIIMOKY U TaKOT'O K€ IIpaBa JPYyroro 4eaoBeKa.

B wactu mpydosoco eocnumanusi:

— UHTEepeCc K INPaKTUYECKOMY H3y4eHHIO Tpodeccuii M Tpyda pasIHIHOTO
poma, B TOM 4HCIE€ HAa OCHOBE NIPHMEHEHHS H3y4aeMOTO MpEeIMETHOTO
3HAHUS;

— OCO3HAaHWE BAKHOCTH OOY4eHMS Ha MPOTSDKEHWH BCEil JKM3HU IS YCIICITHOM
Ipo(heCCHOHATBHOHN JeATEeNPHOCTH U Pa3BUTHE HEOOXOIAWMBIX YMCHUH IS
3TOrO;

— YBaXXEHUE K TPYLy U pe3ylabTaTaM TPYAOBOIl NEeATEIbHOCTH.

B uactu skonoeuueckozo socnumarus:

— OpHeHTaIMs HA IPUMEHEHHE 3HAHMIl W3 CONMANbHBIX M €CTECTBEHHBIX HAyK
JUIL pelieHus 3ajad B o0NacTu OKpyXaioled cpeapl, NIaHUPOBAHUS
MOCTYIIKOB M OLECHKHA HX BO3MOXHBIX MHOCIEACTBUH I OKpY)KaromeH
CpeBl;

— IMOBBIIIEHHE YPOBHS 3KOJOIMYECKOM KyIbTYpbl, OCO3HAHHE IJI00aIbHOIO
XapakTepa HKOJOTHUECKHUX MPoOIeM U MyTel UX PelIeHus;
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— AKTUBHOE HENpUsATHE JEHCTBUN, MPHUHOCAIINX Bped OKpYKalollel cpere;

— OCO3HaHHE CBOEH POJIM KaK IpakJaHUHA U MOTPEOHUTENS B YCIOBHIX
B3aMMOCBS3H MPUPOIHON, TEXHOJIOTHUECKON M COLMAILHOMN Cpel.

B uactu npunamus yennocmu Hayuno2o nosHanus:

— OpucHTalusA B ACATCIIBHOCTU Ha COBPEMCHHYIO CHUCTEMY HAy4YHBIX
NpEeACTaBIeHHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX  Pa3BUTHS
YelioBeKa, IpUpoapl M OOIIeCTBa, B3aUMOCBS3SX  YEJIOBEKa
C  IPUPOJHON M COLMAIBHOHN cpeno;

— OBJIQICHUE S3BIKOBOM M YMTATENBCKOM KyJIbTYPOH Kak CpeICTBOM
MIO3HAHUS MHUPA;

— OBJIAJICHUE OCHOBHBIMH HaBBIKAMU HCCIIEI0BATENbCKOM
JIEITENIbHOCTH, YCTaHOBKa Ha OCMBICIICHUE OIIBITa,
Ha0roeHu, IIOCTYIIKOB U CTPEMJICHHE COBEPLICHCTBOBATDH
MyTH  JOCTWXKEHHS  WHAMBHUAYAJIBHOTO M KOJJIEKTHBHOTO
Gmarononyuus.

[Ipumenurenpro k¥ GI'OC 2010 1. MOXHO TOBOPHTH O CBS3H
3amanuii OI'D ¢ jocTmKeHHWEM JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHS
OCHOBHOH 00pa3oBaTENbHONU IPOTrpaMMbl OCHOBHOI'0 o01ero
o0OpazoBaHus, OTpaXKaIOIIUX TOTOBHOCTH M CHOCOOHOCTb
0o0ydJaromuxcst K CaMOpa3BUTUIO W JIMYHOCTHOMY CaMOOIpPENeIeHHIO,
c(OpPMUPOBAHHOCTH ux MOTHUBAIIH K OOy4eHHI0 U
LieJICHAIPABICHHON 103HABATENbHON JEATENbHOCTU, CUCTEMbl 3HAUMMBIX
COIIMAJIBHBIX H MEXKINYHOCTHBIX OTHOmeHHﬁ, LHEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, OTPaKalOIIMX JIMYHOCTHBIE M TPaXJaHCKHE TO3UIUH B
NeSITEIIbHOCTH,  COLMAJIbHBIC KOMIIETEHIINHY, TIpaBOCO3HAHHE,
CIOCOOHOCTD CTaBUTb HeTM M CTPOUTh IKM3HEHHBIC ILIAHBI,
CHOCOOHOCTH K OCO3HAHHMIO  POCCUICKOM  MIEHTUYHOCTU B
MOJIUKYJIBTYPHOM COLILYME, B TOM YHUCIIe

«2) GopMHpOBaHHE OTBETCTBEHHOTO OTHOIICHUS K YYEHHIO,
TOTOBHOCTH U  CHOCOOHOCTH OOyyamoluxcs K CaMOpasBUTUIO U
caM000pa30BaHHI0O Ha OCHOBE MOTHBALIMM K OOYYCHHIO W TIO3HAHHIO,
OCO3HAHHOMY BBIOOPY ¥ TOCTPOCHHUIO JalbHEWIIEH WHIUBHIYaIbHOM
TpaeKkTopun o0pa3oBaHHs Ha 0a3e OPHEHTHPOBKH B MHpe Ipodeccuil u
npodeccroHaBHBIX MPEANOYTCHUH, c yuéToM YCTOMYMBBIX
MO3HABATENILHBIX HHTEPECOB, a TaKKe Ha OCHOBE (HOPMUPOBAHHS
YBaXUTEIBHOIO OTHOIICHUS K TpPYyHy, Pa3BUTHsA OIBITa Yy4acTHs B
COLIMATIbHO 3HAUYMMOM TPYIE;

3) hopMupoBaHHEe EJIOCTHOTO MUPOBO33PEHHMS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pPa3BHTHs HayKH ¥ OOINECTBEHHOW NPaKTHKH,
YUUTBIBAIOIIETO  COLUAIbHOE, KYyJIbTYpHOE,  SI3BIKOBOE, JYXOBHOE




MHOr000pa3ue COBPEMEHHOT0 Mupa; <...>
8) popmHpoBaHKE ICHHOCTH 3I0POBOTO U OE30IaCHOT0 00pa3a KHU3HU; <...
9) hbopmupoBanue OCHOB 9KOJIOTHYECKOI KYJbTYBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO JKOJOTHUECKOTO MBIIIICHHS,
pa3sBHTHE OMNBITA OKOJOTUYECKH OPHEHTUPOBAHHOW  pPe(IICKCHBHO-
OIICHOYHOM U MPAKTUYESCKOM ACATCIBHOCTH B XKM3HECHHBIX CHTYAIUAX).

© 2025 denepanbHas ciryx0a 10 Han3opy B chepe 00pa3oBaHUS U HAYKH



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucbukaT B40527729349926770582792246281479462382890807184
Bnagenewy 3arpy oHeHko Okcada BUKTopoBHa

OeicTevTened C 20.09.2025 no 20.09.2026



http://www.tcpdf.org

		2025-09-20T20:18:15+0500




