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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYYaroUuXcsi M OpPraHu3alui0 U3YYCHUS
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAaKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3yYEHUs TEM, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOrO COJACpP)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAyYHYI0 KapTHHY MHpa, NMPEIOCTaBIseT Haubojee SICHbIC
00OpasIlpl MPUMEHEHHSI HAyYHOTO METOJa TO3HAHMs, TO €CTh Crocoda MOTydeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE IMpEAIONaracT OBJAJCHHE
CIIEAYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAaHHBIE W  KCIOJB30BaTh  HAy4HbBIC
JI0Ka3aTeNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30BaTENbHbIE IPOrPAaMMBI, YTBEPKIAEHHONW pelIeHUuEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX MHTEUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMSI MaTEepPHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOMN ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHIO B 3TOM HaITpaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBJICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHIATH (U3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIIOAATh MPUPOIHBIC SIBJICHUS W BBITOJIHATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAs] HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSAX (U3HWKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha uzyuenne ¢usuku (0a30BbI ypOBEHb) HAa YpPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBOUTCS 235 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZEN0), B 8
Kiacce — 68 vacoB (2 yaca B Henento), B 9 kiacce — 99 yaca (3 yaca B HeZelo).

[Ipennaraemeplii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTelb JIeJaeT BIOOp MPOBEICHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA:

dusuka: 7-i kinacc: 6a30Bbii ypoBeHb: yueOnuk / M. M. [lepobimkun, A. W.
NBanoB. — Mockga: IIpocsenienue, 2024
dusuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHuk / M. M. [leprbimkun, A. W.
NBanoB. — Mocksa: [Ipocsenienue, 2024
®uzuka 9 knacc/ [leppiikun .M., I'yrhuk E.M., iBanoB A.U. u ap. — Mockaa:
ITpocBemenue, 2024

COJEPXAHUE OBYUYEHUA

7 KIIACC

Pazgen 1. ®u3uka u e€ posib B O3HAHUN OKPYKAKOIIET0 MUPA.

®usuka — Hayka O npupoie. SBnenHus npupoasl. OU3NUECKUE SIBICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznyeckre BeNMUMHBL. M3MmepeHue @uanyeckux BelWyuH. PU3NyYecKue
npudopsl. [lorpentHocts u3mepeHunii. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u pApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EctecTBeHHOHay4YHBId METOJ TMO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIIPOCA, BBIIBM)KEHHE THUIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmoaaemMoro siieHus. Onucanue Gu3NUecKUX SBJICHHUN C TOMOIIBIO MOJIETEH.

Jemoncmpayuu.

1. MexaHudeckue, TEIUIOBbIE, DJIEKTPUYECKHE, MArHUTHBIC, CBETOBbBIC

SBJICHUSL.
2. ®usnyeckue MpuOOPHl U MPOLEaypa MPSAMbIX U3MEPEHUN aHAJIOTOBBIM U
M (POBBIM NPUOOPOM.

Jlabopamopusie pabomel u onvimel.

1. OmnpeneneHve EHBI ASNEHUS Kbl U3MEPUTENBHOTO prudopa.

2. M3mepenue pacCTOSHUMU.

3. H3zmepenue oO0bEéMa )KUAKOCTH U TBEPJOTO TEa.



4. OnpeneneHue pa3MepoB MalbIX TeEl.

N3mepenue TtemmepaTypbl MpU MOMOIIM KUJIKOCTHOTO TEpPMOMETpa U
JaTyuKa TEMIIEPATYPHl.

6. IIpoBeneHue uccienoBaHusl MO MPOBEPKE THIIOTE3bI: JAJTbHOCTH MOJIETA
nIapyKa, MymeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllle BhICOTA
mycKa.

Pa3znea 2. [lepBoHauajibHble CBeJIEHUS 0 CTPOCHUM BelleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrm>kenne yactul BemiecTBa. CBSA3b CKOPOCTH JBWKEHHUSI YaCTHI[ C
Temriepatypoii. bpoyHoBckoe mBmxenue, nuddys3us. BzammomeicTBue dacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEHIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJICKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu.

1. HaGnronenue 6poyHOBCKOTO JABHKCHHUS.

2. HaGmonenue nuddyzun.

3. HaOmionenue — siBneHui,  OOBACHAIOIIMXCA  HNPUTSDKEHUEM  WIH

OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopuvie pabomul u onvimol.

1. Ouenka JuamMeTrpa aroMa METOJIOM DpsAOB (C  HCIOJIB30BAaHUEM
dboTorpaduii).

2. OnbITHI 10 HAOJIOICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO TPUTSIKEHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABMKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.

SBnenue wuHepnuu. 3aKOH WHEpUHMH. B3amMmoneicTtBue Ten Kak MpUYAHA
U3MEHEHUSI CKOPOCTH JBWXEHUsA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.

Cuiia Kak XapakTepucTuka B3aumojeicTBus Teil. Cuiia ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOLIBIO JUHAMOMETpA. SBJIEHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Heecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHON mpsiMoil. PaBHOnelcTBytomas cui. Cuiia TpeHusl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsA. TpeHue B MpUPOJIe U TEXHUKE.



Jlemoncmpayuu.
HabmroneHre MexaHM4ecKoro JBMKEHHUS Tea.
N3mepeHne cKkopoCTH NMPSIMOJIMHEHHOTO JBUKEHHUS.
HaGmronenue siBfieHuss HHEPITUH.

CpaBHEHHE Macc M0 B3aUMOJIEHCTBHIO TEJL.
CrnoxeHue CHJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaul.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBHKEHMSI (LIApUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOTO aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHue CpeaHEN CKOPOCTH CKOJBXKEHHS OpycKa WM [IapuKa 1o
HAKJIOHHOU IUTOCKOCTH.
Omnpenenenue IWIOTHOCTH TBEPIOTO TENA.

4. ONbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsDKEHUs (aedopmariyin)
IPY>KUHBI OT TPUIOKEHHON CHJIBI.

1
2
3
4. Ha6J'IIOI[CHI/I€ HN3MCHCHU CKOPOCTH IIPpU B3aUMOJICHCTBHUU TEJI.
5
6.

5. ONBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUSI OT
BECA TEJIa U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

JaBnenue. CriocoObl yMEHBIIICHUSI M YBEJIUYCHUS JlaBlieHud. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEma, TemmepaTypbl. llepemaua paBieHus
TBEPABIMU TEJAMHU, XKUAKOCTIMHU W razamu. 3akoH [lackans. [IHeBmaTnueckue
MalIuHbl. 3aBUCUMOCTh JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmraronirecs: cocysl. [ mupaBnudecKue MeXaHUu3MBbl.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHBI CyIIeCTBOBAaHUS
Bo3aymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI HaJl YDPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOChEepHOTO TaBJICHHUS.

JlelicTBrE XKUIAKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TeJO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTbD JABJICHUS ra3a OT TEMIEPATyPhI.

[lepenaua naBiaeHUS )KUJIKOCTBHIO U TA30M.
Coolmiaromuecs cocyabl.

I'mppasinueckuil mpecc.

[IposiBieHne necTBUSA aTMOCHEPHOTO JaBICHHUS.

o vk w N e

3aBHUCHUMOCTH BBITAJIKMUBAIOIIEH CHIIBI OT 00BhEMA MOTPYKEHHOM YaCTH Tea
U INIOTHOCTH KUJIKOCTH.
7. PaBEHCTBO BBITAIIKMBAIOIIECH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.



8.

Jla
1.

VYcnoBue maaBaHus TeN: MIABaHUE WU MOTPYKEHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIICHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Oopamopnbvie pabomuvl U ONLIMbL.

HccnenoBanre 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OnpeneneHue  BBITATKUBAIOMICH  CUJIbL, JEHUCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

ITpoBepka HE3ABUCUMOCTH BBITAJIKUBAIOILIECH CUIIBI, ICCTBYIOIIECH HA TEJIO
B JKMJIKOCTH, OT MaccChl TeJa.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh BBITAJIKMBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B )KUIAKOCTH, OT 00BhEMA OTPYKEHHOHN B )KUIKOCTh
YaCTHU TeJla U OT TVIOTHOCTHU YKUJIKOCTH.

KoHcTpynpoBanne apeomeTpa WJIA KOHCTPYMPOBAHME JIOJKH U
OIIpeAeIICHUE €€ rPy30N0AbEMHOCTH.

Pa3zgeua S. PaGora u MOIIHOCTB. JHeprus.
Mexanudeckast pabota. MOIIHOCTb.

Ip
paBHOBE

OCThIE MEXaHU3MBI: pbluar, OJIOK, HaKJOHHas IJIOCKOCTh. IIpaBuio
cus peiuara. [I[pumeHenre nmpaBuiia paBHOBECHsI phluara K 0JIOKY. «30510TOe

IIPpaBUJI0» MCXAHUKHU. KHH IMPOCTBIX MCXAaHU3MOB. HpOCTBIG MCXaHH3MBI B 6BITy u

TCXHUKEC

Mexannueckass dHeprusi. KuHeTuueckas W TOTEHUUAIbHAS  DHEPTHS.
IIpeBpaleHre 0HOTO BHUJIa MEXaHMYECKOM SHEPTUM B APYroi. 3aKOH COXpAaHEHUS
SHEPrUU B MEXAHUKE.

Hemoncmpauuu.

1.

[IprMepbI TPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1.

2.
3.
4.

8 KJUIA

Omnpenenenre padoThl CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUU TEJa 10
TOPU30HTAJIbHOM ITOBEPXHOCTH.

HccnenoBanue ycioBUid paBHOBECHS pbhlyara.

N3mepenne KII/] HaKJIOHHOM MJIOCKOCTH.

N3yueHne 3aKoHa COXpaHEHUSI MEXaHUYECKOU SHEPTUH.
CC

Pa3nea 6. TenioBbIe IBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJIAPHO-KHHETUYECKOW TEOPUU CTPOCHHMS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHOKUHETUYECKON TEOPHUHU.

Mogenu TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUM BeIIECTBA.
Kpucramnueckue u amopdusie Tena. OObsICHEHHE CBOMCTB ra3oB, KUAKOCTEH U



TBEPABIX TEJI HA OCHOBE IOJIOKEHUH MOJIEKYJIAPHO-KUHETUYECKOW TEOPHH.
CMaurBaHMe U KanWUIIPHBIE sIBIEHUS. TerioBoe paclimpeHue 1 cKaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBHXKCHHS
yactull. BuytpenHsass sHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerIonepeaya u coBeplieHue padoTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKLUS, U3Ty4YEHUE.

KonuuecTBo TemoTsl. YenbHas TEIIOEMKOCTh BELIECTBA. TemiuooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lnaBnenue u
OTBEpPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJEIbHAsA TEIUIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcauus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEpPHOro
JABJICHUS.

BrnaxnocTh BO3ayXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpuniuner padotel TemnoBbix aurareneil KIIJ temnmoBoro nBurarens.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMs U MPEBPALLEHUsI SHEPTUH B TEIUIOBBIX MPOIIECCAX.

Hemoncmpauuu.

1. HaGmronenne OpOyHOBCKOTO JBUKEHHSL.

2. HabGmionenue nuddyszuu.

3. HaOmronenue siBneHni cMauyMBaHUA U KaMWUISIPHBIX SIBJICHUU.

4. HabmroneHue TemioBOro paciiupeHus Tel.

5. M3MeHeHue naBieHUs raza IpH U3MEHEHUH 0O0bEMa M HarpeBaHUM WIIU
OXJIQXKICHUH.

[IpaBuna uaMepeHus: TeMiepaTyphl.

Bunae! Tenmonepenayu.

OxJaxk/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

10. CpaBHEHHE TEMIOEMKOCTEN PA3JIMYHBIX BELIECTB.

11. HabnrogeHue KUneHus.

12. HabGnrogeHue nocTosiHCTBA TEMITEpaTyphl MPH TJIaBJIECHUU.

13. Moaenu TemJIOBBIX ABUTATEIICH.

Jlabopamopusie pabomel u onvimel.

1. OnbIThI 110 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS.

2. OnpITHI 10 BEIPAIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

3. OnpIThl 1O HAOJIIOJEHUIO TEIJIOBOTO PAaCIIMPEHHs Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

4. OrmpeneneHue JaBieHUs BO31yXa B OaJJIOHE IINPHUIIA.
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5. OnbITBl, JAEMOHCTPHUPYIOIINE 3aBUCHUMOCTh JABIICHHS BO3JyXa OT €ro

00BEMa M HATPEBAHUS WIIH OXJIAXKICHHUS.

6. IIpoBepka rumnore3sl JTMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUAKOCTH

B TEPMOMETPUUYECKON TPYOKE OT TEeMIEPaTypHhI.
7. HaOmionenue wu3MeHeHUsT BHYTPEHHEH OSHEpPruM Tella B pe3ylibTare
Terionepeaayr U paboThl BHEIIHUX CHUJI.

8. HMccrnemoBanue SBIEHUS TEIUIOOOMEHA MPU CMENIMBAHWUW XOJOTHON H

ropsiueu BOJIBI.

9. OmpeneneHue KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH

TEMJI000MEHE C HArPEThIM METALTUYECKUM UITUHAPOM.

10. OnpeneneHne yaeabHON TeIIOEMKOCTH BEIIECTRA.

11. MccnenoBanue npoiecca nCnapeHusl.

12. OnpenesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3yXa.

13. OnpenenieHue yeabHON TEIUIOTHI IUIABJICHUS JIbJA.

Paszgea 7. JiaekTpudyeckue ¥ MAarHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

OnekTtpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn snekTpuyeckux 3apsaoB. DJEMEHTAPHBIA JJIEKTPUYECKAN 3apsl.
Crpoenne aroma. IIpOBOOHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOTO0 TOKa (TEMJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckas uenb. Cuia  TokKa.  DJIEKTPUYECKOE  HaIpsKEHHUE.
ConpoTuBeHHE MPOBOJHUKA. YICIbHOE COMPOTHUBJICHUE BellecTBa. 3akoH Oma
JU1s yyacTka nenu. [locnenoBarenbHoe U apayiiebHOE COEAUHEHHE TPOBOJHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToKa. 3akoH JDxoymns—JleHua.
DNEeKTpUYECKHUE LENu U MOTPeOUTEN dIeKTpudecKoil sneprun B 0biTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATrHUTOB. MarHuTHOE
noje. MarauTHoe moJjie 3eMJIM M €ro 3HaueHue I KM3HM Ha 3emuie. OmbIT
Opcrena. MarauTHOE MoJie AJIEKTPUYECKOTO ToKa. [[puMeHeHne 31eKTpOMariuToB
B TeXHUKE. J[eiiCTBHE MarHUTHOTO MOJIsl HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
MOCTOSAHHOTO TOKa. lcnonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHUX
YCTPOMCTBAxX Y HA TPAHCIIOPTE.



Oneitel @apanes. SABneHne neKTpoMarHuTHOW nHAyKuuu. [IpaBuno Jlenna.
DnexTporeHeparop. CnocoObl  MOdy4YeHUs  DJIEKTPUYECKOM  SHEPIUH.
DNEKTPOCTAHIIMK HA BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTHH.

Hemoncmpauyuu.
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25.

BJICKTpI/IBaHI/IH TCJI.

JIBa poJia 2IIEKTPHUUECKUX 3apsJI0B U B3aUMOJICHCTBHE 3apsKEHHBIX TElL.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTHYECKAs UHAYKIIHSL.

3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJI0B.
[IpOBOTHUKH U AUAJIECKTPUKH.

MoaenupoBaHre CUIOBBIX JIMHUW 3JIEKTPUYECKOTO TMOJIA.
M cTOYHUKH TTOCTOSHHOTO TOKA.

JIerCTBUSI SJIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHI TOK B HKUJKOCTH.

. 'a3oBBI1 pa3ps.

. I3MepeHnune cuibl TOKa aMIepMETPOM.

. U3MepeHune 3JIeKTpUIECKOro HAMPSKEHUS BOJIBTMETPOM.

. Peocrar 1 marazuH COpOTUBIICHUHN.

. BzaumoiericTBre OCTOSSHHBIX MAarHUTOB.

. MonenrpoBaHre HEBO3MOXHOCTH PA3/ICICHUS TTOJOCOB MATHUTA.
. MozennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MAarHUTOB.

. OnwIT Dpcrena.

. MarautHoe nojue Toka. DJIeKTPOMarHur.

. JleicTBHE MarHMTHOTO TOJISI HA MPOBOHUK C TOKOM.

. DNEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA.

. UccnenoBanue ABiIEHUS IEKTPOMATHUTHONW UHAYKIIHH.

. OnbiTel @apages.

. 3aBUCUMOCTh HAmpaBJI€HUs WHIYKIHMOHHOTO TOKAa OT YCIOBHUI

BO3HUKHOBCHHUSI.
DJEKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.
OneIThl MO HAONIONCHUIO DJICKTPU3AIMH TeI HWHAYKIMEH U TpHU

1.

COIPUKOCHOBECHUH.

€ro

HccnenoBanne MAEUCTBUS DJIEKTPUYECKOTO TIOJII HA TMPOBOAHUKUA W

JTIADJICKTPUKHU.

COopka u mpoBepka paboThI MEKTPUIECKOM TIEMH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepeHue U peryJupoBaHUe HANIPSAKEHUS.



10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccenenoBanre 3aBUCMMOCTH CHIJIBI TOKA, MAYIIETO 4Y€pe3 pe3UucTop, OT
COITPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OnBbITHI, JEMOHCTPUPYIOILINE 3aBUCUMOCTb ANEKTPUYECKOTO
CONPOTHUBJIEHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAN MOMEPEYHOrO
CEUYEHUA U MaTepuaa.

[IpoBepka mpaBuia CHOXKEHUS HAINPSHKCHUW IMPU  IOCIEIOBATEILHOM
COEIMHEHUN JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia Il CWIBl TOKa IPU MMAPALICTBHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMOW Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO YE€PE3 JIAMIIOYKY, OT
HaIpsKEHMS Ha HEH.

Onpenenenue KIIJ[ narpeBarens.

HccnenoBanre MarHUTHOTO B3aMMOJICUCTBUS TOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX 0O0bETUHECHUU
Y pa3CIICHUN.

HccnenoBanue AeMCTBUS JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCHUMOCTh CHJIBI  B3aHMMOJACHCTBUSA
KaTyIIKHA C TOKOM M MarHuTa OT CUJIbI TOKA M HAIIPABJICHUS TOKA B KATYIIIKE.
N3ydeHne 1ercTBUS MArHUTHOIO T0JISI HA IIPOBOJIHUK C TOKOM.
KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUrareibHONM yCTaHOBKH.

OneIThl TO  HCCHEAOBAHUIO SIBJIEHUSI SJICKTPOMArHUTHOM WMHAYKIIWU:
MCCIICIOBAHUE HW3MEHEHUW 3HAYEHHUS W HAMNPABICHHUS HWHIYKIIMOHHOTO
TOKa.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE NpsIMOIMHENHOE
nBUxeHne. HepaBHOMepHOE NpsMOJIMHENHOE ABUKEeHUE. CpeHssi 1 MTHOBEHHAs

CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBMYKECHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiiHeNHOe aBkeHue. (CBoOogHOE
nageHue. OnsITel ['amues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u wactora oOpalleHus.
JIunerHasa u yriioBast CKOpocTHu. LIeHTpocTpeMUTEIBHOE YCKOPEHUE.

ITepseiit 3akoH HeroToHa. Bropon 3axkoH HeroroHa. Tperuit 3akoH HeroToHa.

[IpuHIMIT CYyIEPIIO3ULIUU CHIL.



Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuila TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TSTOTEHHs. YCKOpEHHE CBOOOJHOTO
nafgeHus. JlBwxenue ruraHer BOkpyr Comnua. IlepBas xocMuyeckas CKOpPOCTb.
HesecoMoCTh 1 nieperpysKu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEPAOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tena. M3smMeHeHne ummyibea. VIMITynbCe CHibl. 3aKOH COXPAaHECHMS
UMITyJbca. PeakTUBHOE JBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padbothl. [loTeHnanbHast SHEPTHs Tena, TOJHATOTO Ha
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTon npykuHbl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIHUU.

Jemoncmpayuu.

1. HaOnrogeHune MeXaHMYECKOro JBUKEHUS Tela OTHOCHTENIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHEeHHE IIyTE€Hd WM TPACKTOPUN [BMXKEHHSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO PA3HbIX TEJI OTCUETA.

N3mepeHrie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.
HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.
Habmroienue nBu»KeHus Tea o OKPYKHOCTH.

o u k~w

Habmroienue MexaHn4eckux SBJICHUH, MPOUCXOIALINX B CUCTEME OTCUETa

«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIEHO

KaOuHeTa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHMs TeJa OT MacChl Tela U ACHCTBYIOIIEH HAa HEro
CHJIBI.
HabGnronenue paBeHCTBa CHIT TIPU B3aUMOJICHCTBUH TETI.

9. V3MeHeHue Beca Tejla IPU YCKOPEHHOM JIBH>KCHHH.

10. [lepegaya nmmynbca Npyu B3aUMOJCHCTBUY TEIL.

11. [IpeoOpazoBanus S3HEPTUU NPU B3aUMOACHCTBUU TEN.

12. CoxpaHeHHE UMITYJIbCa IPU HEYIIPYTOM B3aMMOJICHCTBHH.

13. CoxpaHeHHe UMITYJIbCa ITPU a0COIOTHO YIPYTOM B3aUMOACHCTBUU.

14. HaGnroeHue peakTHBHOTO JIBUYKEHUS.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUr Mpu CBOOOTHOM MaJICHUU.

16. CoxpaHeHHEe MEXAHUYECKOW SHEPTUH NPY JBUKEHUU Teja MO AEHCTBUEM
IPYKUHBI.

Jlabopamopuvie pabomel u onvimel.



1. KoncrpynpoBanue TpakTa Mg pa3roHa M JAJBHEUIIETO PABHOMEPHOTO
JBHO>KCHUS IAPUKA W TEJICKKH.

2. OmpeneneHre CpeaHEH CKOPOCTH CKONBKECHHS OpycKa WU JIBHKCHUS
HIapyKa IO HaKJIOHHOW IUTOCKOCTH.

3. OmpexneneHue yCKOPEHHUs Tela NMPU PABHOYCKOPEHHOM JBUKEHHUH TIO
HAKJIOHHOU IUTIOCKOCTH.

4. HMccrnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka THUMOTE3bl: €CIM TPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
Ha4yaJbHOM CKOPOCTU IyTH OTHOCATCS KakK pPsJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. MccnenoBanue 3aBUCUMOCTH CWJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJIbHOTO JJABJICHHUS.

Onpenenenue kodhGUIEHTa TPEHUS CKOJIBKECHUS.

8. OmnpeneneHue KECTKOCTH NPYKUHBL.

Onpenenenue pabOThI CUIIbI TPEHHSI P PABHOMEPHOM JIBH>KEHHH TEJa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

10. Onpenenenne pabOThl CUJIBI  YOPYrOCTH MpU HOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: TIEPHO/T,
4acToTa, aMIUINTYy1a. MareMaTuyeckuil U NPy KUHHBIM MasTHUKU. [IpeBparienue
DHEPTUU TIPHU KOJIeOATETHHOM JIBHKCHHH.

3aryxatomue  koneOanus.  BwiHyxknaeHnole — kojeOanus.  Pe3oHaHc.
Mexanuueckue BosiHBL. (CBOWCTBa MEXaHWYECKUX BOJH. [IpomonbHble W
nonepeyHbie BOJHBL. J[IMHA BOJHBI M CKOPOCTh €€ pPacnpoCTpaHEHUSI.
MexaHnuecKkue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka M BbicOTa TOHA. OTpaxeHue 3Byka. MHGpa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenue koyieO0aHui Tel IMOA AEUCTBHEM CHIIBI TSKECTH M CHUJIBI
YOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BoIHY X AECHHBIX KOJIEOaHW U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).
Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.
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1. OmpezneneHne 4YacTOTbl M Iepuojaa KojJeOaHM MaTeMaTH4ecKOro
MasTHHUKA.

2. OmpenerneHne 4acTOTHI U TIeproia KoineOaHuil MPy>KUHHOTO MasiTHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TMEepHOJia KOJIEOAHUM MOABEUICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. HccrnenoBaHue 3aBUCHMOCTH MEpUOIA KOIeOaHN MPY>KMHHOTO MasiTHUKA
OT MaccChl Tpy3a.

5. IIpoBepka He3aBUCHUMOCTU TepHoOJia KoieOaHul rpy3a, MOJIBEIICEHHOTO K
HUTH, OT MAcCChI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuii
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  ToJIe.  OJEKTpOMarHuTHble  BoiHbL.  CBolicTBa
AIEKTPOMArHUTHBIX BOJH. [llkayna »JeKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATHUTHBIX BOJIH JJI COTOBOM CBSI3H.

OJleKTpoMarauTHas npupoga csera. CKOpocTe cBeTa. BoIHOBBIE CBOWCTBA
CBETa.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. W3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOUIbIO MOOHMIIBHOTO

TenedoHa.

Paszgea 11. CBeroBbIe siBJICHHS.

JlyueBass  mogmens  cBera.  Hcrounumkm — cBera.  lIpsamonuneiriHoe
pactnipoctpanenue cBera. 3atmenust Connua u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKajo. 3aKOH OTPAXKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHuss cBera. llonmHoe BHyTpeHHee
OoTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUs B
ONTUYECKUX CBETOBOAX.

JIunza. Xop myyent B muH3ze. OnTudeckas cucrema goToarmnapara, MUKpOCKOIa
u Teneckomna. a3 kak ontuyeckas cucreMa. biim3opyKkoCcTs U 1adbHO30PKOCTb.

Paznoxxenne Oemnoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CHEKTpalIbHBIX IBETOB. Jrciepcust cBeTa.

Hemoncmpauuu.

1. IIpsmosMHENHOE pacnpOCTPAHEHHUE CBETA.

2. OTpaxkeHue cBera.

3. Ilomyuyenue n300pa>keHUl B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.



[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xop Jtydeil B coOmparonieit JIMH3e.
XoJ JIyder B paCCEUBAIOIIEH JIMH3E.
[Tony4yenune n300pakeHU ¢ TOMOUIBIO JTUH3.
[TpuHuun aevictBus oToanmapara, MUKpPOCKONA U TEJIECKOIIA.
10. Mopmens rnasa.
11. Paznoxenue 6enoro cBera B CIEKTP.
12. [Tomy4yeHue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimaol.
1. HccrmenoBaHue 3aBUCMMOCTH yIVIa OTPaKCHUSI CBETOBOIO Jiydya OT yria
TaJICHUSL.
2. M3yueHue xapakTEepUCTUK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.
3. HccnepgoBaHue 3aBUCHUMOCTH YIJIA MPEJTOMIIEHUS CBETOBOTO JIy4ya OT yrJjia
MaJICHUS HA TPAHUILIE «BO3yX—CTEKIION.
4. TlomyuyeHune M300pakeHHI ¢ MOMOILBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue (POKYCHOTO PacCTOSTHUS U ONTUYECKON CUJIBI COOMparoIiei
JIVH3BI.
6. OIBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.
7. OnBITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJCHUM Yepe3
L[BETOBbIE (DPUIIBTPBI.
Pa3gen 12. KBaHTOBbBIE SIBJICHHUS.
Omnwitel Pesepdopna u muanerapHas Mozenb atoma. Monens aroma bopa.
Hcnyckanue u noryomieHue ceera aroMoM. KBaHThl. JIMHEHYaThIe CIEKTPHI.
PanuoaktuBHOCTh. Anb(a, OeTa- U ramma-uznydeHus. CTpOEHHE aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. M3oromsl.  PannoakTuBHBIE
npepaienus. [lepron noixypacnana aTOMHBIX sIEP.
SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchbl M SHEpruM. Peakuum cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.
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Snepnas sHepreruka. J[eWCTBHS pPagUOAKTUBHBIX W3JIyYEHUH HaA >KUBBIE
OpPraHU3MBI.
Hemoncmpauuu.
CnexTpbl U3ITy4EeHUS U MTOTJIOIEHNS.
CnexTpsl pa3aIu4HbIX ra30B.
CnekTp Boaopo/a.
Hab6mronenue TpekoB B kamepe Bunbcona.
Pabora cuéTunka HOHU3UPYIOMINX U3TYUSHHI.
Perucrpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJYKTOB.
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Jlabopamopnsie padomul u onsimel.

1. HabmroneHue CITOMIHBIX U TMHEHYATHIX CIIEKTPOB U3ITYyUYCHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHUE HHEPTHUU YACTHUIBI 11O TOPMO3HOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOPUTEIBLHO-0000 1AM MOYTb.

[ToBTOpHUTENHEHO-00001IAIOMINI MOy TIPEIHA3HAYEH AJISl CUCTEMATHU3aluU
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATETLHOCTH, TPUOOPETEHHOTO
IpU U3Y4YEHUH BCEro Kypca (PU3MKH, a TakkKe JJIsi MOATOTOBKM K OCHOBHOMY
roCyapCTBEHHOMY 3K3aMEHY Mo (U3HKEe Il 00y4yaroluXcs, BHIOPABIIMX 3TOT
y4€OHBII NpeIMET.

[Tpu u3y4yeHNN NaHHOTO MOIYJSl PEATU3YIOTCS U CUCTEeMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeUnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, (opMupyercs
€CTECTBEHHOHAy4YHasl TPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB HCCIIEIOBaHUS
SBIICHUN TIPUPOABI U TEXHHUKH, OBJIAJCHHUE YMEHHUAMH OOBICHATH (DU3HUECKUE
SBIICHUS, TIPUMEHsSI TOJNyYEHHBIE 3HAHUS, pemaTh 3aJadyd, B TOM YHUCIE
KauyeCTBEHHbBIE U KCIIEPUMEHTAIIbHBIE.

[TpuHLIMIIHATBHO JEATEIBHOCTHBIN XapaKTep JAHHOTO pa3zielia peau3yeTcs 3a
CY€T TOTO, YTO OOYUAIOUTHECS BBIMOIHAIOT 3a/IaHUs, B KOTOPBIX UM IpejIaraercs:

HAa OCHOBE TIOJNIyYEHHBIX 3HAHWW pACMO3HABaTh M HAYYHO OOBACHATH
¢duznyeckue BJICHUS B OKPY KaIOLIEH PUPOE U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEI0OBaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCIIe 1711 IPOBEPKU TUIIOTE3 U MOJIYyYEHUS TEOPETUUECKUX BbIBOJIOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAmMOOJIE€€e BAXKHBIX TOCTIXKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HalpUMep, MPAKTUIECKOTO UCIIOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBPAICHUS U COXPAHEHHUS BCEX U3BECTHBIX BUIOB
SHEPIrUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO

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

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’KaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NMPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI' O NMO3HAHUA:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTA
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJAbTYPbl  3A0POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUYECKUM U TEIUIOBBIM O00OPYJOBaHUEM B
JIOMAIIIHUX YCIIOBUSX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA PEQIICKCUH, IPU3HAHUE CBOETO MpaBa Ha OIIHOKY
Y TAKOI'O %€ NpaBa y APYyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTHM€ B pEUICHUH NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTUYECKOW U
COLIMAJIbHON HAMPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMSI HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
00JIacTH OKpYy’KalolleW Cpejbl, IUIAaHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIECH CpeIbl;

e - OCO3HaHME TJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSl YCJOBHSIM COIHAJIBHOM M NPHUPOIHOM
cpeabl:

e - TIOTPEOHOCTH BO B3aWMOJICUCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUIM
APYTHX;

e - TIOBBIIICHME YPOBHA CBOEH KOMIIETCHTHOCTH Y€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - MOTPeOHOCTH B (OPMHUPOBAHUU HOBBIX 3HAHMI, B TOM 4HCIe (OPMYIUPOBATH
UJIeH, OHATHSL, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JIaCcTH
busuKy;

e - IUJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAIU3UPOBATh U BBISBIIATH B3AMMOCBS3H MPUPOJIbI, OOLIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUI;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHUS Ha OKpPYXAlOIIyK Ccpeny,
BO3MO’KHBIX TTI00AJIbHBIX MOCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pe3ynbTaTe ocBOeHUs MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHHBEpCAJIbHbIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YU€OHbIC ICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBCHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHMS JIJIS
0000IIIEHNS U CpaBHEHUSI,;



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIISITh TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENIaTh BHIBOJBI C HCIIOJIh30BAHHEM JISTYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTATh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
TOAXOISIIIETO ¢ YYETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHUCB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA NPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOCHUS, OTbITA, HCCIICIOBAHUS;

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

Pabora c nndopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IUYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATh pellacMbie 3aJa4ydl  HECIOKHBIMH
CXeMaMH, TuarpaMmMmaMu, HTHOU rpauKoi M MX KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XOJIe OOCYXJIEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1abopaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
O1aro»keIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJCHHSIMHU JPYTHMX YYaCTHHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTABIATh PE3yIbTaThl BHIMOIHEHHOTO (PU3NYECKOTO OMBITA
(3KCnIepuMeHTa, UCCIIEOBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUAYaIbHOM
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATh JIEUCTBUSA
no e€ JOCTIKEHHUIO: paclpeiessTb POy, 00CYXIaTh IpPOLECChl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIIOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTasi KAUECTBEHHOTO pe3yJIbTaTa 10
CBOEMY HAIPABJICHHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
TUTSL petiieHusT (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NHYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, NMPUHATHE PEIICHUN
Tpynmoim);

CaMOCTOATEILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3a7a4u WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ MPUYUHBI  JOCTHXKEHUS  (HEJOCTHKEHHUS) PpPe3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAEATEIBHOCTH (B TOM YHWCII€ B XOJ BBIIOJIHEHUS
(¢u3MYEeCKOro MCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh ce€0s1 HA MECTO APYroro YejaoBeKa B X0JI€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYroro;
MPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpHU perieHr (U3NYECKUX 3a1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

IHNPEAMETHBIE PE3YJIBTATBI



K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (U3MUECKHME M XMUMHYECKHUE  SIBICHMUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIA, arperarHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, Tra3000pa3HOe), MEXAHWYECKOE JIBKEHUE (paBHOMEpHOE,
HEPaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOpUs, pPABHOACHCTBYIOLIAS
cwia,  gedopmauus  (ynpyras, — IUIaCTHYECKas),  HEBECOMOCTb,
COOOIIAIOTNECS COCY/IBI;

paznuuath sBiaeHUs (AudQy3us, TEIIOBOE ABMKCHHUE YacTUIl BEUIECTBA,
PAaBHOMEpPHOE  JBW)KCHUE, HEPAaBHOMEPHOE  JABWXKCHHUE, HWHEpLu,
B3aUMOJICHCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEIIEHHOM OCHIO
BpalleHUsl, epeada JaBJIeHusl TBEPABIMU TEIAMU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE J1aBJICHHE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
HHEPrUM) MO ONMUCAHUIO UX XApaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacno3HaBaTb NPOSBICHUE HU3YYEHHbIX (PU3WYECKUX SBICHUNA B
OKpYXalollleM MHpEe, B TOM uucie (PU3UUYECKUE SIBICHUS B MPUPOJIE:
IPUMEPBI JIBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B JKUBOW U HEXKHBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B NPUPOAE U TEXHUKE, BIIUSHHE
aTMOC(epHOro JaBJICHHs Ha JKUBOM OpraHM3M, IJIABaHUE PbIO, pblYaru B
TeJe YeJOBeKa, MPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHMS, UCIOIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHsIsA CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CWJIa, MEXaHW4yeckas padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KO3 PUIIMEHT TO0JIe3HOr0 JEHCTBUA MEXAHU3MOB, KUHETHYEecKas |
NOTEHIMAJIbHASL JHEPIHs), NpPH ONUCAHWUU [PABWIBHO TPAKTOBATH
($u3nYECKUi CMBICI UCTIONB3YEMbIX BETUUMH, UX 0003HAYCHUS U €UHUILIbI
(bu3MYEeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TIpaduku
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHU4EeCKOU



SHEPruH, TpPU D3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCHIBATh €70 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUSA, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1-2
JIOTHYECKHX IIIaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUIECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPaTKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAMTH PACUEThl, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
NOJy4€HHOM (PU3NUECKON BETUYHHBI;

pacrno3HaBaTh MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
(U3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
MPEANOJIOKEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HaAXOAUTh OLIMOKH B XOJAE OIbITa, JEJIaTh BBIBOABI MO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYECKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBaTh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATHh MPSMBIE W3MEPEHHSI PACCTOSHHS, BPEMEHM, MacChl Tea,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAHUEM AaHAJOTOBBIX U
nM(POBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUIA;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOMN BEIMUUHBI OT
IPYrol € HCIOJIb30BAaHUEM MPSAMBIX H3MEPEHUN (3aBUCHMOCTU ITyTH
PaBHOMEPHO ABMKYILETOCS TEIA OT BPEMEHH IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
yIPYroCTH OT YAJMHEHUS NMPY>KUHBI, BBHITAIIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHOM YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHUs pblyara U OJOKOB), y4aCTBOBaTh B
IUIAHUPOBaHUM  y4eOHOTO HCCIEAOBaHUA, CcoOUpaThb YCTaHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUJE



MPEIIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTaMm
UCCIIEIOBAHMS,

IPOBOJAUTH KOCBEHHBIE HU3MEPEHHsS (PU3MYECKHX BEIMYUH (IJIOTHOCTD
BEIIIECTBA )KUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod(pPHUIMEHT TMOoNe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJEIysl MPEIOKEHHOW HHCTPYKLUUHU: TMPH BBIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HaYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUJIa TEXHUKU OE30MMaCHOCTH MPHU padoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIMAIBI JACHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEePU30BaTh MPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
0 CBOMCTBax (PU3UYECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMIO O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH 17151 oOecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMUCTBAMH, COXPAHEHHUSI 310pPOBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHGOpMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIOJTb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3a/laHUi HAyYHO-TIOMYJISPHYIO
JIUTEPATYpy HU3UIECKOTO COJIEPIKAHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPChI
cetu VHTEepHeT, BIaAeTh NpUEMaMHU KOHCICKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBaHus UH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
YyucIie myOoJuyHO AesaTh KpaTKUe COOOIICHUS O pe3yIbTaTaX MPOSKTOB WU
y4eOHBIX WCCIEAOBAHHM, TTPH 3TOM TPaMOTHO HMCIOJb30BaTh M3yYEHHBIN



MOHSATUUHBIA ammapaT Kypca (U3WKH, COMPOBOXIATH BBICTYILJICHUE
MPE3CHTAIUEN;

IPU BBIMOJTHEHUU Y4YEOHBIX TPOCKTOB M HCCIEAOBAHHWH PpaCIpEACITh
00s3aHHOCTH B TPyMIE B COOTBETCTBUM C TMOCTABICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCSATEIbHOCTh  TPYIIbI, BbICTPAUBATH
KOMMYHHKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSTHUS BEILECTBA, KPUCTAJUIMYECKHUE U
amop(HbIE TE€Na, HACBHIIIEHHBIM M HEHACBIIIEHHBIM Map, BIAXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHsS DHEPIUs, TEIUIOBOM JBUTaTElNb,
JIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIA 3JIEKTPUYECKUI TOK, MATHUTHOE T10JIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pPACIIMPEHUE U CXATHE, TEeIUlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauYMBaHUE, KaWUIIPHBIE SIBICHHUS, UCIIAPEHUE,
KOHJCHCAllUsl, IUJIaBJI€HHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
Terionepeaaya (TEeTIONpPOBOAHOCTb, KOHBEKIUS, U3TyYEHHE),
AIEKTPU3aLUs TeN, B3AUMOJEHCTBUE 3apsA0B, NEHUCTBHS 3IEKTPUUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHuTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKSA)
[0 ONHCAHWID HX XapaKTEpPHBIX CBOMNCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBICHUE;

pacno3HaBaTh MPOSIBIEHUE HW3YYEHHBIX (U3UYECKUX SBJICHUNA B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHWE W KanWULIPHBIE SBIEHUS B NPHUPOJE,
KpUcCTauibl B mpupoze, usiydeHne ConHia, 3aMmep3aHUe BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, HHEs], CHETa, SJIEKTPUIECKUE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Aperd NoarCOB, POJIb MATHUTHOTO MOJIS J1s )KM3HU Ha 3eMJie,
NOJIIPHOE CHUSHHME, NpPU 3TOM [EPEBOAUTH IPAKTHYECKYIO 3a/1ady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (MPU3HAKU) (U3NYECKUX
SIBIICHU;

OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢duznyeckue BeIMUMHBI (TeMIEpaTypa, BHYTPEHHSS YHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJEeNbHas TEIUIOEMKOCTh BEIECTBA, YAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJeNbHas TemjaoTa MapooOpa3oBaHusi, yJelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA((UIMEHT TMOJe3HOro MACHCTBUS TEIIOBOM



MalIllUHbl, OTHOCUTEIbHAS BIIAXKHOCTh BO3/1yXa, AJIEKTPUUECKUH 3apsi, Cuiia
TOKa, DJEKTPUUECKOE HaNpsKEHUE, COMPOTUBICHUE MPOBOIHUKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pad0Ta U MOIIIHOCTH SIEKTPUUECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3HUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, 0003HAUYCHUS U €UHUIBI (PU3UUECKUX BEITUYHH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYCCKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpauKyd W3yUYCHHBIX 3aBUCHMOCTEH
(bU3UYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOM TEOpUHU
CTPOCHHS BEIIECTBA, MPUHILIUIN CYNEPHO3ULMU MOJeH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsia, 3aKoH OMa [ yyacTKa LEMNu, 3aKOH
Jxoynsa—JleHua, 3aKk0oH COXpaHEHUs SHEPTUU, IPU 3TOM J1aBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATUUYECKOE BHIPAKECHHUE,
OOBSICHATh (PU3MYECKHUE MPOLIECChl M CBOMCTBA TEJl, B TOM YHCIEC U B
KOHTEKCTE CHUTYalMi MPaKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHOCJIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JOTHYECKUX
[IaroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (PU3MUECKUX SIBICHUI,
bU3NYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJadud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
dbopmyIibl, CBsA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: Ha OCHOBE aHalv3a
YCJIOBUSL 3aJlauyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JI  pEIIeHUs 3a7a4d, BBIOMpaTh 3aKOHBI U  (HOPMYIIHI,
HEeoOXoauMble JUIsi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JJAHHBIMU,
pacro3HaBath MpoOOJEMbl, KOTOpPbIE MOXHO pPEIIUTh MpU TOMOIIH
(bU3MYEeCKUX METOJIOB, HCIOJb3ysl OMHCAHWE HCCICIOBAaHUS, BBIICISATH
MPOBEPSIEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOPSIKA
MPOBEJICHUSI UCCIIEIOBaHUs, JI€JaTh BHIBO/IbI;

MPOBOAUTL OMNBITHI 10 HAOMIOJACHUIO (U3WYECKUX SIBJICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl, CKOPOCTH TPOIIECCa OCTHIBAHUS U
HarpeBaHusi MpPU H3IYYEHHH OT I[BETa U3JIydaromlel (MOorjaomaromei)
MOBEPXHOCTH, CKOPOCTh MCIAPEHHUs BOJBI OT TeMIEpaTyphbl KUAKOCTH U
miomaan €€ TMOBEPXHOCTH, »OJEKTpU3allds Tel U B3aUMOJICUCTBHUE
ANEKTPUYECKUX 3apsAJI0B, B3aWMOJICUCTBUE IMIOCTOSIHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX IIOJE€H TOCTOSIHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJIE Ha MNPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBa 3JIEKTPOJABHUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



IpOBepsieMbIe MPEANONIOKEHHsI, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH MIPSIMBIE U3MEPEHUSI TEMIIEPATYPhl, OTHOCUTEIBLHOM BJIa)KHOCTH
BO3/yXa, CHJIbI TOKAa, HANPSDKEHUS C KCIHOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3UYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHOW (PU3HUECKOW BEIMYHUHBI OT
JIpYro C  UCIOJb30BAaHUEM TMPSMBIX HU3MEpPEHUU  (3aBUCUMOCTH
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U yIEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HAIPSHKEHHWsT HAa NPOBOJIHHUKE,
WCCIICAOBAHUE IIOCIEAOBATENBHOTO M MAPAJUIEIBHOTO  COECIVHEHUU
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEJOBAaHUE, COOUpPATh YCTAHOBKY U
BBITNIOJIHATh W3MEpPEHUs, CJenysl MPEeAJOKEHHOMY IUIaHy, (UKCHPOBATH
pe3ynbTaThl HOJIYYEHHOW 3aBUCUMOCTH B BUJI€ TaOJIHII U TPa(UKOB, 1€TaTh
BBIBO/IBI T10 PE3YyJIbTaTAM UCCIIEN0BAHNS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYHMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJAHUPOBaTh W3MEPEHHs, COOMpPAThH
DKCIEPUMEHTAJIBHYIO YCTAHOBKY, CIEAys NPEMJIOKEHHON WHCTPYKLUUH, U
BBIYHCIIATh 3HAUCHUE BEJIMYUHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONMUCAHUs (B TOM YUCIIE: CUCTEMA
OTOIUIEHUS] JOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKUE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PUBMYECKHUX SIBJICHUUW U HEOOXOIHUMBbIE
(bu3nUecKre 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIE
npuOOPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHus,
AJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUECKHX LIemnel c
NOCJIEOBATEIbHBIM U NAPAJIETBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBIE 0003HAYEHHSI 3JIEMEHTOB AJIEKTPUUECKUX LICTICH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUS (U3MUYECKUX 3HAHUU B TOBCEIHEBHOMN



KU3HU 1)1 obecrieyeHusi 0€30MacHOCTU MpH OOpalieHnu ¢ nmpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeliE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUS B
WNHTepHeTe, Ha OCHOBE HMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIICIATH HH(DOPMALIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOMN MM MOXKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy (GU3NUECKOT0o COAEPKaHUs, CIIPAaBOYHbIE MATEPHUAIIBL, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o0o0mias MHGpOPMALKMIO U3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
COJEpKaHus, B TOM UKCIe MyOJIUYHO MPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3UMKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALINEH;

IpU BBINOJHEHUH YYEOHBIX MPOEKTOB U HCCIENOBAHUN (PU3NYECKUX
IPOLECCOB paclpeAesaTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUH C
MOCTABJICHHBIMU 33/1a4aMH, CJIEIUTH 3@ BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJ€KBAaTHO OLIEHUBaTh COOCTBEHHBIH BKJIAJ B
JEATEIBbHOCTD IPYIIIBI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOICHCTBHE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHSTHUSA: CHCTeMa OTcuéra, MarepualbHas TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHWYECKOTO ABMXXKEHHUS, Nedopmainus
(ynpyrasi, mjgacTHuYeckas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTb M IEpErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIO,
LHEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, HH(PA3BYK U yIbTPa3BYK, JIEKTPOMArHUTHBIE BOJIHBI, IIIKajIa
3JIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYyCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4eHus,
W30TOIIBI, SIZIEPHAS] DHEPTETHKA;

pasznuyaTh SIBJICHUS (pPaBHOMEpPHOE U HEPaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHKEHHE, CBOOOTHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TeJ, pEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHE, OTPAXKEHUE



3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOTo CBETa B
CHEKTp M CJOKEHUE CHEKTpPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUs]) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX SBJICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYeCKHe SIBICHUS B MPUPOJE:
IIPWINBBI U OTIIUBBI, ABMKEHUE II1aHEeT COJIHEYHOM CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKHUE SIBICHUS B NPHUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPapUOJIETOBOIO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIM
paZMOaKTUBHBIN (OH, KOCMHYECKHE Jy4d, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATOB, JEWCTBHE PAJAMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHU;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAs W MIHOBEHHAas CKOPOCTh Tejla Ipu
HEPaBHOMEPHOM JIBMOKCHUH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHUS, CUJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJACHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHu4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAs HHEPIrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAsl SHEPT U, TOJIHASI MEXaHUYECKasi SHEPTHUsL, IEPUOJ
U 4YacToTa KojeOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb MPEJIOMJICHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCMOJIb3YEMBIX BEJIUYMH,
0003HAaY€HUsI U EIUHULIBI (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIbI,
CBSA3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTHMMH BEIUYHHAMM,
CTPOUTDH rpaPUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOILECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs HPHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEPHO3ULMA CHJI, MPUHLMUII OTHOCUTENbHOCTH [ 'amuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIYJIbCA, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJCPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alUCBIBAaTh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;



OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOPOM Ha 2-3 U3YyYEHHBIX CBOMCTBA (DU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4 (ONMUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCIIOJIB3YS 3aKOHBI U ()OPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a]]aul 3aliChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJOCTAIOUINE UM U30BITOYHBIEC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMBbIE ISl PEIIECHUs, MPOBOAUTH pPAcU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUYHHBI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU TTOMOIIH
($u3NYECKUX METO/OB, MCIONb3Yys ONHCAHHE HCCIEIOBAaHUS, BBIIACIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSAIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢uznyecKkux CBOWCTB Ten (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MAJIbIX KOJI€OaHUH, MPAMOJIMHEHOE PaCpOCTPAHCHUE CBETA,
pasiokeHue OeNoro cBeTa B CIEKTP, U3yUYEHUE CBONCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
000pyIOBaHUS, OMTUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYITUPOBATH
BBIBO/IbI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEpPEHUH, onpeaenss
CpellHee 3HAYeHUEe U3MepsaeMOl BeNIMUYUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKHX BEJIUYMH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HadalbHOW CKOpPOCTH, TMEpHOAa
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakeHUsl CBeTa OT yrja MaJeHus W yrja MNpejoMJIeHHs OT yria
NajicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢uznyecKkux BEIMYMH B BUAE TaONMUI U rpaduKOB, NIejaTh BBIBOJBI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE HW3MEpEHUs (U3MYECKUX BEIWYUH (CpemHsis
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbXKEHUS, MEXaHH4eckass paboTa M MOIIHOCTb, YacTOTa M TEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOr0 W TPYKMHHOTO MAasiTHUKOB, ONTHYECKAas
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN (OH): TUTAHMPOBATH
U3MEpPEHUsI, COOMpPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBINIOJIHATH
U3MEpPEHUs, CIeysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJIyUYCHHBIE PE3YJIbTAThI C YIETOM 3aJaHHOM
MIOTPEIIHOCTH U3MEPEHNN;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKK M3YyYEHHBIX (QPU3UUECKUX MOJIEICH:
MaTepuajgbHas TOuYKa, abCONIOTHO TBEPAOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TIJIaHeTapHast MOJEb aTOMa, HyKJIOHHAs! MOJIEJTb
aTOMHOTO s111pa;

XapaKTepU30BaTh TMPUHIMIMBI  JACHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX oOmHucaHus (B TOM YHUCIE:
CIHUIOMETP, MATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOIB3ys 3HAaHUA O
CBOMCTBaX (PU3WYECKUX SBICHUHW MW  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbI M CXEMaTHUHbIE PUCYHKH M3yYEHHBIX TEXHUYECKIX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUUECKUX MTPOLIECCOB MPU
pelieHnn  y4eOHO-NPaKTUYECKUX 3aJad, ONTHYECKHE CXEMbl JUIs
MOCTPOEHUS U300PAKEHU B INIOCKOM 3€pKajie U COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
MPAKTHYECKOTO HCIOJIb30BaHUs (PU3MUECKMX 3HAHWW B TIOBCETHEBHOM
KU3HH 7151 obecrieueHusi 0€30MacHOCTH Tpu oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 310POBbS U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIEeH cpejie;

OCYIIECTBIISTh TOUCK HMHPOpMAIMK  (PU3NYECKOTO COJCpKAHUSI B
HuTepHeTe, caMoCTOATENBHO (HOPMYIHUPYsI MOMCKOBBIN 3arpoc, HAXOAUTh
NyTH ONpPEeNIeHUs] JOCTOBEPHOCTH MOJYyY€HHON MHPOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUU U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPH BBIMOJIHEHWN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOT0 COAEpKaHus, CIIPAaBOYHBIE MAaTEPUaJIbl, PECYpPCHI
cetu VHTepHeT, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHGOpMAIlMUM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTO COACpIKAHMS,
yOJIMYHO MPECTABIATh PE3YIbTaThl MPOEKTHON WITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHATUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIATh
BBICTYIUICHHE IIpe3eHTale ¢ Y4éToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Konrpoabnbsie IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 o - 2
VISHIA 7 HAYKA O TIPHPOAe https://m.eds00.ru/7f416194
bubmuoreka [{OK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo.ru/7f416194
bubnuoreka [IOK
1.3 EctecTBeHHOHA i METOJT TIO3HA 2 1
TOCTREHHORAYTHBII METOR HOSHAHMA https://m.eds00.ru/7f416194
Hroro no paszneny 6
Pa3nea 2. IlepBoHauaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmorexa LIOK
2.1 CrtpoeHue BemecTBa 1
TPOCHHC BELIECTR https://m.eds00.ru/7f416194
99 JIBr>KeHMEe U B3aMMOJICHCTBHE YaCTHI] 9 1 bubnunorexa LIOK
' BEIIECTBA https://m.edso00.ru/7f416194
bubnunoreka LIOK
2.3 ArperaTHble COCTOSIHHS BEIECTBa 2
p H https://m.eds00.ru/7f416194
Hroro no paszneny 5
Pa3nen 3. /IBu:xeHMe 1 B3auMo/ielicTBHE TeJl
b K
3.1 MexaHH4eCcKOe OBIKEHIE 3 nbmmorexa I10

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



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

bubnunoreka LIOK

32 Huepuits, Macca, MI0THOCTS 4 1 https://m.edsoo.ru/7f416194
bu6nmorexa [IOK
33 Cua. Bt it 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pasnen 4. /laBjieHue TBEPABIX TeJl, )KUAKOCTEH 1 ra3oB
41 Jasnenue. llepenaya naBneHust TBEpABIMU 3 bubmmoreka [JOK
' TE€JaMU, )XUJIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Alaprertue xatxocTH > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Armoceproe asierie 0 https://m.edsoo.ru/7f416194
44 JlelicTBuE KUIKOCTH U Ta3a HA NMOTPYKEHHOE 7 3 bubmuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro no pazaeny 21
Pa3nea S. PaGora m MOIIHOCTB. JHEpPrus
bu6mmoteka IIOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
but6mmorekxa [IOK
5.2 IT 5 1
POCTBIC MEXATIIME! https://m.edsoo.ru/7f416194
bubnunoreka LIOK
5.3 M 4 1
CXAITCCRAL JHEpTIA https://m.edsoo.ru/7f416194
Hroro no pa3zneny 12
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 2 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHbIC ABTCHt https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBanue pa3jieioB U TeM nudpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SauMosencTRHe Tl https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo paszneny 40
Pasznea 2. Mexannueckue K0J1€0aHUA H BOJTHBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KOTeOaNu https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHICCKHC BOTHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pazjen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE MOJIE U 5 9 bubnmuorexa [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pasneny 6

Pa3nea 4. CBeToBbBI€E ABJICHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmorexa LOK
' pactpoctp https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasznea 5. KBanToBbIe sIBJEHUS
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
° Crpoenne aTomHoro snpa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
) s 7 1
53 FICPHBIC peaKitiy https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 00001IIEHNHE COACPIKAHUS 6 9 bu6nmoreka [JOK
' Kypca Gpu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 99 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

KOJIMYECTBO KOHTPOJIBHBIX U MIPAKTUYECKUX PABOT, TIPEJLY CMOTPEHHBIX PABOUEM

IPOI'PAMMOM:

Krnacc 06yuenus

KomngecTBo KOHTPOJIBHBIX pa60T

KomnuecTBo IMPAKTHYCCKHUX pa60T

7 Knacc 4 12
8 kimacc 4 14,5
9 knacc 3 27
Hroro: 11 53,5




IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, AICMOHCTPUPYIOIIHUX JAHHOC (bPISI/I‘leCKOC SIBJICHHUC

pacro3HaBaTh NpPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM YHcie GU3NIECKUe SIBICHUS B IPUPOJE,
IIPU 3TOM IIEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BbIIEIATh

CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKN) (PU3HUECKUX SBICHUH

1.4

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBIICHHUSA,
UCHONb3ysd (U3UYECKHE BEIUYMHBI, HPU ONMCAHUM IPABUIBHO
TPaKTOBaTh (U3UYECKUH CMBICI MCIOIb3YEMbIX BEIMYMH, HX
0o0O3HaYeHUsT M eIWHHUIBl (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyIibl, CBS3bIBAIOLINE JaHHYIO (U3HUYECKYI0 BEJIUYHMHY C
JIPYTUMH BEIMYUHAMHU, CTPOUTH IPaUKH N3yUEHHBIX 3aBUCUMOCTEH

(hbU3UYECKUX BEITMYUH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘leCKI/Ie SIBJICHUA U ITPOLICCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IpPU OSTOM JdaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3aKOHa M 3alMuCbiBaTb €ro MaTéMaTH4YCCKOC

BBIPAKCHHE

1.6

OOBSACHATH (PU3UYECKHE SBJICHUS, POILIECCHl U CBOWCTBA Tell, B TOM
4yluclie M B KOHTEKCTE€ CHUTyalMil NpPaKkTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIECIACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYyecKkux IIaroB ¢ omopoil Ha 1 — 2
W3Y4YEHHBIX CBOMCTBA (U3NYECKUX SBJIEHUH, (PU3NUECKHX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemaTth pacyéTHbie 3a1aud B 1 — 2 nelcTBUs, UCIIONb3Ys 3aKOHBI U
(dbopMyIibl, cBsi3bIBarolMEe (DU3MUECKHE BEJIMYUHBI: HA OCHOBE
aHalM3a yCJIOBMS  3a/Ja4d  3alMuChIBaThb  KpPaTKOe  YCIIOBHE,
MOJCTaBIATh (U3MUYECKUE BEIMYMHBI B (OPMYJbl U TMPOBOJIUTH
pacdéTel, HAXOAWTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC IS
peuieHuss  3aJad, OLCHUBAaTh  PEAMCTUYHOCTh  IOJYyYEHHOM

(hU3HUECKON BETUIMHBI

1.8

pacrmo3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO DPELIUTh MPH TTOMOIIU
(u3MUeCKUX METOJO0B, B ONHCAHUHM MCCIEIOBAaHUS BBIICIATH
MpoBepsieMoe  MpeArnoyioxkeHue  (rumoresy),  pasiauyarb U
MHTEPIPETUPOBATH IMOJYUYECHHBIH pe3ylnbTaT, HAXOIUTh OIIMOKU B

XO0J¢€ oIlbITa, ACJIAaTh BBIBOJLI I10 €TI0 pE3yJibTaTaM

1.9

1.10

1.11

MPOBOJIUTH OMBITHl 1O HAOMIONEHHUIO (DU3MUYECKUX SBICHUN WIH
¢bu3nueckux  CBOMCTB  Tel:  (OpMyIHpOBaTH  MPOBEPsSIEMbIE
NPENOJIOKEeHNsI, COOUpaTh YCTaHOBKY U3  MPEAJIOKESHHOTO

O60py,[[OBaHI/I$I, 3aIIMChbIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

BBIIIOJIHATD NPSAMBIE U3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOIOBBIX U
IU(POBBIX MPUOOPOB, 3AMHUCHIBATH MTOKa3aHUS MPHOOPOB C YIETOM

3aJlaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

MPOBOJIUTHh  HMCCJIEIOBAHUE 3aBHUCHMOCTH OJHOM  (DU3UUECKOI
BEJIMYMHBI OT JPYrOM C MCIIOJIB30BAHUEM MPSIMBIX HU3MEPEHMH,
y4acTBOBATh B IJIAHUPOBAHMHM Y4EOHOTO HCCIEAOBaHUS, COOMpaTh
YCTAHOBKY M BBINIOJHATh M3MEPEHUS, CIEAYys MPEII0KEHHOMY
maaHy, (UKCUPOBATh pE3yibTaThl TOJYYEHHOM 3aBUCUMOCTH
(bu3MYECKUX BEIUYUH B BUJE MPEATOKEHHBIX TaOIUI] U TPaduKOB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

1.13

MMPOBOANTE KOCBCHHBLIC HN3MCPCHUA q)HSI/I‘IeCKI/IX BCJIIMYHH, CJICAYs
HpeﬂHOX(eHHOﬁ HHCTPYKIUU: IIpU  BBIIIOJIHCHUU I/I3MepeHHﬁ
CO6I/IpaTL OKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIYHCIATH 3HAYCHHC

HCKOMOM BEITUUMHEI

CO6JIIO,I[8.TB npaBujia TCXHUKU 0e30IMacHOCTH npu pa60Te C

71a60paTOPHBIM 000PYIOBAaHUEM

1.14

YKa3bIBaTb IIPHUHIUIILI )ICfICTBI/ISI HpI/I60pOB U TEXHHYCCKHX
YCTpOﬁCTB, XapaKTCPU30BaATh MPUHIHUIIBL ,Z[CﬁCTBPIH HN3YUCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOIIBIO UX ONHCAHUSA,




1.15

UCTOJB3ys 3HAaHUS O CBOWCTBAX (UBHYECKHX SBICHUH H
Heo0XoauMble GU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

IPUBOAMUTH THpUMeEphl (HAXOOUTh HHGPOPMAIMIO O IpHUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUH B
MIOBCEJTHEBHON KM3HM i1 obOecriedeHus O€30MacHOCTH  IpH
oOpamieHun ¢ mnpuOopaMH W TEXHHYECKUMH YCTPOHCTBAMH,
COXPaHEHMs 370pOBbS U COOJIOACHHUS HOPM SKOJIOTMYECKOIO

MOBEJICHUS B OKPYKAIOLIEH cpene

1.16

OCYIIECTBISATH 0TOOP MCTOUHUKOB MHPOpPMALUH B ceTH MIHTEpHET B
COOTBETCTBUHM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAaHUH U MyTEM CpPaBHEHHS PA3IUYHBIX HCTOYHHKOB
BBIJICIATh MH(POPMAIIHIO, KOTOPAask SBISETCS MPOTUBOPEYMBON WU

MOXET OBITh HEZOCTOBEPHOI

1.17

HCIIOJIB30BaTh pu BBIIIOJIHCHU U y4eOHBIX 3a/laHAN
HAay4YHONOIYJSIPHYIO  JIUTEpaTypy (U3NYECKOIO  COJEpKaHMs,
CIIpaBOYHBIC MaTEpHANIbl, pecypcbl ceth VHTepHeT, BiaxeTh
puéMaMu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpa3oBaHus

WH(OPMALINY U3 OJTHON 3HAKOBOU CHCTEMBI B APYTYIO

1.18

C03/1aBaTh COOCTBEHHbBIE KPATKHE MMCbMEHHBIE U YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaNUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJUYHO JIeNaTh KPaTKUe COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAaHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh W3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca

(U3HKH, CONPOBOKIATH BHICTYIIJICHUE NPE3eHTaUei

1.19

NP  BBINOJIHEHUU  y4EOHBIX MPOEKTOB U  HCCIEI0BAaHUI
pacripenienath O00S3aHHOCTH B TIpyIIe B COOTBETCTBUU C
MIOCTAaBJIEHHBIMU 3aJjauaMH, CJEAUTh 3a BBINOJIHEHWEM I[LJIaHa
NeWcTBUM, aJeKBaTHO OLEHMBaTb COOCTBEHHBIM BKJIaag B
JeSITeNIbHOCTD TpYMIIbI, BBICTpauBaTh KOMMYHHUKaTHUBHOE

B3aHMOHCﬁCTBHe, YUYUTBIBASI MHCHUC OKPYKAKOIINUX

8 KUIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

11

HCIIOJIB30BaTh IMMOHATHA

1.2

1.3

14

1.5

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (U3NIECKUe SIBICHUS B IPUPOE,
IIPU 3TOM IEPEBOJIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHN) (PU3NUECKUX SIBICHUI

OIMCHIBaTh M3Y4YECHHBbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHMUS,
UCTONB3ysd (DU3MYECKHE BEIUYMHBI, NpPU ONMHMCAHUH TPABHILHO
TPakTOBaTb  (U3WYECKUH  CMBICI  HCHOJb3YEeMBIX  BEIMYHH,
0003HAUEHUsI U E€OUHUIBI (PU3NYECKUX BEIMYUH, HAXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (PU3MUECKYI0 BEIMYUHY C
JIPYTUMH BETHYUHAMH, CTPOUTH Tpa(UKH N3yUEHHBIX 3aBUCUMOCTEH

(1)I/I3I/I‘IGCKI/IX BCJIMYHMH

XapaKTCpU30BaTb CBOICTBa TCII, (I)I/I?»I/I‘ICCKI/IS SABJICHUA W IIPOLCCCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IPU OSTOM JdaBaTb CJIOBCCHYIO
(1)0pMy.]'II/Ip0BKy 3dKOHa H 3alluCbiBaTb €10 MAaTCMaTHYCCKOC

BBIPA)KCHHE

1.6

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 noruyeckux maroB ¢ nmomouibio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3NYecKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemars pacy€THbIE 3aauu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
¢dbopMyibl, CBs3bIBAaOLIME (U3UUYECKUE BEJIWYMHBI: Ha OCHOBE
aHally3a yCJIOBUs 3a/1a4M 3aIllMCHIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/OCTATOK JIaHHBIX JUIA PELICHHs 3aJlaud, BBIOMpPATh 3aKOHBI U
(dbopMyIbl, HeoOXOIUMBIE AJisi €€ peleHus, MPOBOAUTh PAcUEThl U
CpaBHUBAaTh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIUYMHBI C

U3BECTHBIMU JaHHBIMHU

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PCHINTH IPU IMOMOIIA

(bHSI/ILIeCKI/IX MCTOJOB, HCIIOJIB3ysA ONHWCAHHUEC HCCICIOBAHUA,




1.9

BBLACIATH HPOBCPACMOC MPCAIIOJIIOKCHNUEC, OUCHUBATL NPABUJIIBHOCTDH

nopsAAKa IpoOBEACHHUA UCCIICAOBAaHUA, ACJIAaTh BHIBO/IbL

MPOBOJIUTH OTBITHl 10 HAONIONCHUIO (DU3MYECKUX SIBICHUN WIIH
(¢u3nyueckux  CBOWCTB  Tel:  (OpMynIHpOBaTH  MPOBEPSIEMBIE
NPEINOJIOKEeHUsI, COOUpaTh YCTAHOBKY W3  MPEIJIOKECHHOTO

000pyI0BaHUSs, OIMCHIBATH X0 ONbITa U (POPMYITHPOBATH BHIBOBI

1.10

1.11

BBIIIOJHATL MNPAMBIC HU3MCPCHHA C HCIIOJIB30BAHHUEM aHAJIOI'OBBIX
npuOOpoB M JNaTYMKOB (U3MUECKUX BEIMYMH, CpPaBHUBATh
pe3ylnbTaThl M3MEpPEeHUu ¢ yd4€ToM 3aJaHHOW  aOCONOTHOU

IIOrp€IIHOCTHU

IPOBOJIUTh MCCIIEJOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYUHBI OT JPYrol C HCHOJIb30BAHUEM IIPSMBIX H3MEPECHMIA:
IUTAHUPOBATh MCCIEI0BaHUE, COOUPATh YCTAHOBKY U BBINOJHSATH
WU3MEpEHUs, Cleaysd MPEeAJOKCHHOMY IUIaHy, (UKCHPOBAThH
pe3yabTaThl MOTYYEHHONW 3aBUCUMOCTHU B BUJ€ TaOJIUI U rpaduKOB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHNA

1.12

IIPOBOJUTh  KOCBEHHbIE M3MEpeHHs  (U3NYECKUX  BEIMYUH:
IUIAaHUPOBaTh ~ WU3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJIeys MpEMJIOKEHHON HMHCTPYKLMH, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

1.14

coOnrofaTh MpaBuUia TEXHUKH O€30MacHOCTH Ipu pabdoTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

XapaKkTepu3oBaTh MPHUHLUIBI JACUCTBUS M3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa MX OINMCAHMS, HCIOJIB3Ys
3HaHUS O CBOMCTBAaX (DM3MYECKUX SBICHUH U HEOoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTLIC TCXHUYCCKHEC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pH o CX€MaM 1 CXEMAaTUIHBIM PUCYHKaM, COCTABJISITbL CXCMBbI
OJICKTPUYICCKUX Heneﬁ C MOCICAOBATCIbHBIM W MapaJlJICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjindasd YCJIIOBHBIC 0003HaYCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETEen

1.16

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMaLKIO O MpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS  (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM JUId oOecriedeHHs] Oe30IacHOCTH IpHU

O6paH_IeHI/II/I C an60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.17

COXpaHEHMs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTUYECKOTO
IIOBE/ICHUA B OKpYXKaloLIeH cpene

OCYILIECTBIATh NOUCK HMH(pOpMAIMKU (PU3HMUECKOrO COAEpKaHHUsS B
cetu IHTEpHET, HA OCHOBE UMEIOIUXCS 3HAHUHN U IIYTEM CPaBHEHUS
JIONOJIHUTEIbHBIX MCTOYHHKOB BBIJEIATh MH(POPMALHUIO, KOTOpas

SBIISICTCS IPOTHBOPEYNBON MIIM MOXKET OBITh HEOCTOBEPHOI

1.18

WCIIOJIb30BaTh TMPHU BBHINOJHEHUH YYEOHBIX 3aJaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3NYECKOro COJIEep:KaHUs, CIPABOYHBIC
Marepuaibl, pecypcbl cetu MHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

1.20

9 KIIACC

CO3/1aBaTh COOCTBCHHBIE TIMCHbMCHHBIE U  KpPATKHE YCTHBIC
cooOmieHusi, 0000mas uHPpOpMAIUIO U3 HECKOJBKUX HCTOYHUKOB
(U3HYECKOTO COICpKAHUS, B TOM YHCJIC ITYyOJMYHO IPEICTABIATH
Pe3yNbTaThl IPOEKTHOM MIIM UCCIIEIOBATEIbCKOM NeATeIbHOCTH, TIPU
9TOM TPAaMOTHO MCIIOJIb30BATh M3YYCHHBIN IOHATUHHBIN anmnapar

Kypca (1)I/ISI/IKI/I, COIIPOBOXKAATh BBICTYINICHUC Hpe3eHTaHHeﬁ

MIPH BBITIOJTHEHUH y4eOHBIX IPOCKTOB U UCCIICAOBAHUIN (PU3UIECKUX
IIPOLIECCOB pacIpesiesiaTh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM UM KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI

Kona
MPOBEPAEMOro
pe3yJbTara

11

1.2

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

pa3jiniaTh ABJICHHUA IO OIMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (bHSI/I‘-IeCKOC SBJICHUC

1.3

pacrio3HaBaTb MPOABJICHUC HN3YUYCHHBIX (bHSI/I‘IeCKI/IX SIBIICHUH B

OKpYyKaromeM MUpe, B TOM YUCIIC (pI/ISI/ILICCKI/IC SIBJICHUA B IIPHUPOAC,




14

1.5

IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B yueOHYIO, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (PU3HAKHM) (PU3NUECKUX SBICHUI

OMMCHIBATh HM3y4YEHHBbIE CBOICTBa Ted U (pu3nuecKkue sBICHUS,
UCTONB3ysd (hU3MYECKHE BENUYMHBI, NPU OMHMCAHUH TPABHILHO
TpPakTOBaThb  (DU3MYECKUH  CMBICT  MCIOJNB3YyEMbIX  BEJIMYHUH,
00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHH, HAXOIUTh
(GbopMyIibl, CBSI3bIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYHHY C
JIPYTUMH BeIMYUHAMHU, CTPOUTH IPaUKK N3yUYECHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

XapaKTCpHU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3dKOHa H 3alluCbiBaTb €ro MaTcMaTH4YCCKOC

BBIPA)KCHHE

1.6

OOBSICHATH (PM3NYECKHE MTPOIIECCHl M CBOICTBA TEJI, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIbI0 2 — 3 U3y4YEHHBIX CBOICTBa

(bU3NIECKUX SIBIICHHUH, (PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemats pacué€THble 3a7auyu (omuparonyecs Ha cucremy u3 2 — 3
YpaBHEHUI), WCIONB3Yysl 3aKOHBI W (OPMYJbI, CBS3BIBAIOIINE
(¢u3nuecKkue BENMYMHBI: HA OCHOBE aHalHM3a YCJIOBHUS 3aJauyd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBJISITE HEIOCTAIONINE WIIH
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U JOPMYIIbI, HEOOXOANMBIE
JUTSL PEIICHUs], POBOJANTHh PACUEThl M OLICHUBATh PEATMCTUYHOCTH

MOJIYUYCHHOT' O 3HAUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

pacCiio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIO0B, UCITOJIB3Ys OINMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIOKECHNUE, OLCHUBATHL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABI, HWHTCPIPETUPOBATH

PE3YJIbTATHL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJNUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SIBICHUH WU
(bU3MYECKUX CBOICTB Tell: CAMOCTOSATEIBHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyIOBaHMS, OMUCHIBATH XOJ] OIBITA U €r0

pe3ynbTaThl, (OPMYJIUPOBATh BHIBOIBI




1.10

1.11

1.12

MPOBOJUTH TP HEOOXOTUMOCTH CEpPHI0 NPAMBIX H3MEPEHU,
OIpeIeTIsisl CpeHee 3HAUYCHHE H3MepsAeMOil BeaUUUHbI (POKyCHOE
paccrosiHie coOMparoIel JTHH3bI), 000CHOBBIBATH BBHIOOP crocoba

U3MEpeHUs (M3MEPUTEIHHOTO MPUOopa)

MIPOBOJUTH HUCCIIEJOBAHHE 3aBHCUMOCTEH (DM3MUECKUX BEITUYHH C
KCIIOIb30BAaHUEM MPSIMBIX U3MEPEHUI: TIIAHUPOBAThH UCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY, (DUKCHPOBATh Pe3yiIbTaThl
MOJIYYEHHOUW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHJIE TaOIUIN

rpa(l)I/IKOB, ACJIaTh BBIBOJKI 110 PE3yIbTaTaM UCCICA0OBaHUA

MPOBOAUTh  KOCBEHHBIE  U3MEpPEHHs  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ W3MEPEHHUsA,  COOMpaTh  SKCHEPUMEHTAIBHYIO
YCTAaHOBKY M BBINOJHATh W3MEPEHMs, CIEAys MPEII0KEHHON
WHCTPYKIMHU, BBIYUCIATH 3HAUYEHUE BEJIWYMHBI W AHAIM3UPOBATH
MOJyYEHHBbIE PE3yJlbTaTbl C YYETOM 33JaHHOM MOIPELIHOCTH

U3MEPEHUN

1.13

1.14

1.15

coOnrofaTh MpaBuUia TEXHUKM Oe3o0macHOCTH Ipu pabdoTe cC

1abopaTopHBIM 000PYyI0BAHUEM

pa3nuyaTtbh OCHOBHBIC MPU3HAKU M3YyYCHHBIX (DU3NYECKUX MOIECTICH:
MaTepualibHas TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYEUHBIH
HMCTOYHMK CBETA, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJENb aToMa,

HYKJIOHHag MOACJIb aTOMHOTIO Apa

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OINHCAHMS, UCIOJb3Ys
3HaHUS O CBOMCTBAaX (IU3MYECKUX SBICHUH U HEoOXOAUMBIE

(u3nyeckre 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PUCYHKH H3yYEHHBIX
TEXHUYECKUX  YCTPOHCTB,  H3MEPHUTEIbHBIX  NPUOOPOB  H
TE€XHOJOTMYECKUX MPOIECCOB MPH PEIICHUN Y4eOHO-NTPaKTUYECKUX
3aJa4, ONITUYECKHUE CXEMBbI JIJIsl HOCTPOSHUS M300paKeHUH B IIJIOCKOM

3epKajie U COOMpAroNIeH JTNH3e

1.17

MPUBOJUTE TpUMEpHl (HaXoAWTh HH(MOpPMALKIO O TpUMEpax)
MPAKTUYECKOTO  HCIOJIb30BAaHUS ~ (PU3MUYECKUX  3HAHUM B
MOBCETHEBHOM JKM3HM Uil oOecriedeHusi Oe30MacHOCTH IpHU

O6paH_IeHI/II/I C npn60paMH n  TCXHHUYCCKHUMH yCTpOﬁCTBaMI/I,




1.18

1.19

1.20

1.21

COXpPAaHCHUSA 3I0pPOBbA U COGJIIO,ZLGHI/IH HOPM 3KOJOTHYCCKOTr0

MOBEJICHUS B OKPYKAIOIIECH cpefie

OCYILIECTBIATh MOUCK HH(pOpManuu (U3NYECKOTO COJEP>KaHUS B
cetr IHTEpHET, CaMOCTOATENHHO (HOPMYIHUPYS TOMCKOBBIN 3ampoc,
HaxOJUTh IIyTH OIPENEJICHUS] JOCTOBEPHOCTH  IOJIYyYEHHOMN
nH(OpPMAIIMM HAa OCHOBE MMEIONIUXCS 3HAHWW M JTOTMOTHHUTEIBHBIX

HCTOYHHKOB

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPaTypy (PU3HYECKOTO COAEpIKaHUs, CIIPABOYHBIC
MaTepuainbl, pecypcsl cetd MHTepHeT; BiIaneTb NpuéMamMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(OpMaLIUK U3 OJHOMN

3HAKOBOM CHCTEMBI B APYT'YIO

CO3/1aBaTb COOCTBEHHBIE NMHCHMEHHBIE M YCTHBIE COOOILEHHUS Ha
OCHOBE WH(POpPMAIMKM M3 HECKOJBKHX HCTOYHUKOB (HU3HUECKOTO
CoJiepKaHusl, MyOJINYHO MPEJCTABIATh PE3YIbTaThl IPOESKTHON HWITN
HCCIEAOBATEIIbCKON  NEATENIbHOCTH, TPH  3TOM  TPaMOTHO
WCIIOJIb30BaTh M3yYCHHBIM TOHATUUHBIA ammapar Hu3y4aeMoro
paszena (U3MKU U CONPOBOXKAATh BBICTYIUIEHHE IpPE3EHTalueil ¢

y‘IéTOM 0COOEHHOCTEH AyaAUTOPUH CBEPCTHUKOB

IIPH BBINOJHEHUH YYE€OHBIX IPOEKTOB U UCCIIEI0BAaHUHN (PU3HUECKUX
MIPOLIECCOB pacIpeleNiaTh 0053aHHOCTH B TPYIIE B COOTBETCTBUHU C
[IOCTaBJICHHBIMM 33Ja4aMH, CIEIWTHh 3a BBINOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIQJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABIASL  T'OTOBHOCTH

paspeniath KOH()IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

Kon
pa3neia

Kon
3JIEMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHMPA

11

®usuka — Hayka O Mnpupone. SBineHus NIPUPOIBI.
@usnyeckue SABICHMS: MEXAHUYECKUE, TEILIOBBIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

®uznyeckue BenMuuHbL. M3mepeHue (¢uznuecKux
BeninuuH.  Pusmueckue npubopsl. IlorpemHuocts

u3MepeHuil. MexxayHapoaHas CUCTEMA €IMHHUI]

1.3

14

1.5

EcrecTBeHHOHAYYHBII METOJ| MO3HAHUS: HAOJIIOACHUE,
IIOCTaHOBKA HAy4YHOI'0 BOIIPOCA, BBIIBUIKEHUE THIIOTES,
JKCIIEPUMEHT 110 IIPOBEPKE TUIIOTE3, OOBACHEHUE

HaO0II0aEMOr0 SBJICHUS
Onucanne PU3NYECKHUX SBJICHUM C IOMOIIBIO MOIEIIEH

[IpakTuueckue padbOTHI:

N3mepenne paccTosiHUN.

N3mepenne 00bEMa )XKUAKOCTH U TBEPIOTO Tea.
Omnpenenenue pa3MepoB MajbIX TEN.

N3mepenne temnepaTypbl OpU MOMOIIU KUAKOCTHOTO

TECPMOMETPA U JaTYUKa TEMIICPATYPbI

INEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNU BEIIIECTBA

2.1

2.2

2.3

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJIBI, UX Pa3MEPBI.
OneIThl, /10Ka3bIBAIOIIME JUCKPETHOE  CTPOEHUE
BELIECTBA

JBuxenne uyactul BemectBa. CBA3b CKOPOCTH
JIBDKEHUS 4YacTHUI[ C TemIeparypoil. bpoyHoBckoe
nBkeHue, I dysus

B3aumopeicTBue yacTHI] BEILIECTBA: IPUTSIKEHUE U

OTTAJIKUBAHHUC




ArperaTHHe COCTOSAAHUSA BCUICCTBA: CTPOCHUC TIa30B,

KUAKOCTeH U  TBEPABIX (KPUCTAIIIMYECKHX) Tell.

2.4 B3anmoCBsA3b MEXAYy CBOMCTBAMM BEILIECTB B Pa3HBIX
arperaTtHbpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM
CTpOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOIBI
[IpakTuueckue padbOTHI:
Onenka [guameTpa aromMa METOJIOM psioB  (C
HCIoJIb30BaHueM ¢Gotorpaduii).

2.6 OnbITel MO HAOMIOMCHUIO TEIJIOBOTO PACIIUPEHUS

Ta3oB.
OnbITH 10 06Hapy>KeHI/IIO ﬂeﬁCTBHH CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexannueckoe I BUKCHHUE. PaBHOMepHOE u
' HEPAaBHOMEPHOE JIBUKECHHE
> Ckopoctb. CpenHsisi CKOpOCTb NP HEPABHOMEPHOM
' JIBUKEHUU. Pacd€T myTH 1 BpeMEHU BUKEHUS
SIBnenue nHepuuu. 3aKOH MHEpUMHU. B3anMopelicteue
3.3 TE€J KaK MPUYMHA U3MEHEHUS CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa HHEPTHOCTH Teja
34 IInotHocts  BemectBa.  CBA3bp  IUIOTHOCTH €
' KOJIMYECTBOM MOJIEKYJI B eIMHMIIE 00bEMA BEIlleCTBA
3.5 Cuna xak XxapakTepuCTHKa B3aUMOIEUCTBUS TeI
36 Cuna ynpyroctu u 3akoH ['yka. M3amepenue cuiibl ¢
' MTOMOLIBIO JUHAMOMETPA
37 SIBneHue TAroTeHus U cuiia TshkecTH. Cuita TSHKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
38 Cuna tpenus. TpeHue CKOIBXEHUS U TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnoxxeHue Cuil, HalpaBJIEHHBIX IO OJHON NIpPSIMOM.
' PaBHOnelicTBYIOIIIAsA CHUIT
3.10 [IpakTuyeckue pabOTHI:




3.11

3.12

OnpeneneHne CKOpPOCTHM PaBHOMEPHOIO JBUKEHHS
(wapuka B OKHIKOCTH, MOJEIU 3JIEKTPHUUECKOTrO
aBTOMOOWIE W Tak janee). OmnpenencHue cpenHein
CKOPOCTH CKOJIbXKEHUs Opycka WIM UIapuKa IO
HaKJIOHHOM IulockocTH. OmpezneneHue IUIOTHOCTU
TBEépaoro  Tterna.  OmbIThl,  AEMOHCTPUPYIOLIHE
3aBHCUMOCTH PaCTsDKEHUS (eopManyn) Ipy>KUHbI OT
NPUIOKEHHOW cuibl. OINBITHL, JIEMOHCTPUPYIOLIHE
3aBUCHUMOCTB CHJIbI TPEHMSI CKOJIBKEHMSI OT BEca Tela U

XapaKTepa COMMpUuKaCarOmnXcCsa HOBCpXHOCTeﬁ

dusnuecKue BICHUS B IIPUPOJE: IPUMEPBI ABUKEHUS C
Pa3IMYHBIMM CKOPOCTSIMM B )KMUBOM M HEKUBOU IIPUPOJIE,

JIEHCTBUE CUIIBI TPCHUA B IPUPOAC U TCXHUKE

TexHuueckue YCTpOﬁCTBaI JAUHAMOMCTP, HOAIIUITHUKHU

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

Hapnenne TBEpAOro Tena. CrocoObl yMEHBIICHUS H
YBEJIUYEHUS J1aBICHUS

I[aBJ'IeHI/IC rasa. 3aBHCHUMOCTh JaBJICHUA TIa3a OT

0o0BEMa, TeMIepaTypbl

4.3

4.4

4.5

4.6

4.7

Hepeﬂaqa JaBJICHUA TBépI[I)IMI/I TCJIIaMU, ) KXUJKOCTAMHU U

razamu. 3akoH Ilackamns. IIlHeBMaTHUeCKHE MaIIMHEI

3aBUCUMOCTh JIaBJIEHUS JKUIKOCTH OT TJIyOMHBI.
l'unpocratnueckuit  mapagokc.  CooOmaromuecs

COCYyIbI. FI/I,Z[paBJ'II/I‘{eCKI/Ie MCXAaHU3MBI

Atmocdepa 3emnu u  armochepHOe JaBIICHHUE.
[IpyuuymHbl  CylecTBOBaHHUS  BO3AYIIHOM  000JIOYKH
3eMiu. OneiT Toppuyennu. 3aBUCUMOCTh
aTMOC(EpHOro JaBJICHUS OT BBICOTHI HAJ YpPOBHEM
MOpst

Nsmepenune armocdepnoro nasnenus. [Ipubopsr mist
M3MepeHust aTMOC(hepHOro JaBICHUS

JlelicTBue XUAKOCTH M ra3a Ha MNOTPYyKEHHOE B HUX
Teno. BelTankuBaromas (apxuMenoBa) cuiia. 3aKOH

Apxumena




4.8

[InaBanue ten. Bo3nyxonnasanue

4.9

[IpakTuueckue padbOTHI:

UccnenoBanne 3aBUCHMOCTHM Beca Telda B BOJE OT
00béMa TOrpYKEHHOH B JKMIKOCTh YacTH Teja.
OnpeneneHre BBHITAIIKUBAIOIIECH CHUJIbI, JEHCTBYIOLIEH
Ha Telo, MOrpyxEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, IEHCTBYIOIICH
Ha TEIIO0 B JKUJIKOCTH, OT Macchl Tela. OIbIThI,
JIEMOHCTPUPYIOIIME 3aBUCUMOCTh  BBITAJIKUBAIOLICH
CHJIBL, ICHCTBYIOIIEH Ha TENO B JKUIKOCTH, OT 00bEMa
MOTPY>KEHHOM B KUAKOCTh YaCTH TEJIA U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBanue — apeomeTpa WM
KOHCTPYMPOBAaHHE JIOJKM U  OmOpeneneHue  eé

Irpy30I104bEMHOCTH

4.10

dusnueckue SIBJICHUA B npupoae: BIMSAHHC
aTMOC(bepHOl"O JaBJICHUA  Ha JKHUBOM OpraHusMm,

MJIaBaHUE PHIO

411

TexHuueckue ycTpolcTBa: COOOINAIOLIMECS COCYIBL,
YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUI Ipecc,
MaHOMeETp, 0apoMeTp, BHICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota

5.2 Mexann4deckass MOIIHOCTh

53 [IpocTeie MexaHW3MBI: pblUar, OJIOK, HaKJIOHHAS

' m10ckocTh. [IpaBuno paBHOBecHs ppryara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBwio»  MexaHukdu. Koadpduuuent

5.5 MOJE3HOr0  JeHCTBUA  MexaHu3MoB.  IIpocteie
MEXaHHU3MBbI B OBITY U TEXHHKE

5.6 [ToreHmanbHast SHEPTUM TeJA, MMOJIHITOTO Hall 3eMIIEN

5.7 Kunernueckas sHeprus

58 [Tonnas mMexaHwdeckass YHEprus. 3aKOH U3MECHEHHS U

COXPAaHCHUSA MEXaHHUYECKOM OHCPIrun




5.9

5.10

[IpakTuyeckue pabOTHI:

Onpenenenne paboThl CUIIbI TPEHUS IPU PABHOMEPHOM
JBWKCHUM Tejla I0 TOPU3OHTAIBHONM IIOBEPXHOCTH.
HccnenoBanue  ycllOBUM ~ paBHOBECHS — pblyara.
Nsmepenne KIIJ[ nHakimoHHOW IuiockocTh. M3ydenwue

3aKOHa COXpaHCHUA MEXaHUYEeCKOM OHEpIrun

dusndyeckue SIBJICHUSA B npupoac: pbiHaru B TECIEC

YCJIO0BCKa

5.11

8 KJIACC

Kox Kon
pasaena JJIeMEeHTA

TexHudeckue yCTpOMCTBA: pblYar, IOABUXKHBIM H
HEMOABMKHBIN OJIOKH, HAKJIOHHAS IJIOCKOCTb, IIPOCTHIE

MEXaHU3MBI B OBITY

IIpoBepsiemble 1eMEHTHI COePKAHUS

TEIUIOBBIE ABJIEHU A

6.1

6.2

6.3

6.4
6.5

OCHOBHbIE TOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
TEOpUU CTPOEHHUs BemiecTBa. Macca U pa3Mepsl
MoJIeKyll.  OmbITBL, MOATBEPXKAAOIINE OCHOBHBIE

ITOJIOKCHUA MOHGKYH}IpHOKHHeTI/I‘IeCKOﬁ TCOpHUn

Monenu  TBEPAOro, IKUAKOIO M Trazo00pa3zHOro
cocTosHui BemecTBa. Kpucramimdeckue u amopdHble

TCJ1a

OOBsicHEeHHE CBOICTB I'a30B, )KUAKOCTEH U TBEPBIX TEI
Ha OCHOBE IIOJIO)KCHUN MOJIEKYJIIPHOKMHETUYECKOU

TEeOpUn
CMmaurBaHue U KallWJUISIPHBIE SIBJICHUS

TennoBoe pacmIMpeHne U cKaTue

6.6

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTBIO

TCIIJIOBOT'O IBUXXCEHUA YaCTHUI]




Buyrpenuss JHEPTHUSL. CriocoOsr U3MEHEHUS

6.7 BHYTPEHHEH SHEPIruM: TEIulolepeaadya U COBEPILICHHE
paboThI
6.8 Bunst TEIJIONepeIauu: TEIJIONPOBOAHOCTb,
' KOHBEKLIUS, U3Iy4YeHUE
KommuectBo  TemnoTel.  YaenbHas  TEIUIOEMKOCTH
6.9
BEILECTBA
TernmooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTo OanaHca
6.11 [InaBneHne ©W  OTBEpAEBaHUE  KPUCTAJUITMUYECKHUX
. BELLECTB. Y eNbHAas TEIUIOTA IIJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanus. Vcmapenue.
6.12 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMIIEPATYyPhl KUTIEHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BrnaxxnocTs Bo3ayxa
6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIOTa CrOPaHUs
[Mpunmuner  paboTel  TeruoBbix apuratenend  KIIJ
6.15 TEIJIOBOTO JIBUTATENsl. TeroBbIe ABUTATENIN U 3alUTa
OKPYXAaIOIIEH Cpeabl
3aKOH COXpaHEHUS ¢ TPEBPAIICHUS DHEPTUU B
6.16
TEIJIOBBIX MPOLECCAX
[TpakTudeckue paboOThI:
OneiTbl 1O OOHApyXEHHIO  JEHCTBUSL  CHIJI
MOJICKYJIIPHOTO TIPUTSKEHUSI.
OnbITEl MO BBIPALIMBAHUIO KPUCTAIOB MOBAPEHHOU
COJIM UJTU caxapa.
6.17

OneITel 1O HAOMIOJEHUIO TEIJIOBOIO PACHIMPEHUS
ra3oB, KUJIKOCTEN U TBEPIBIX TEIL.

Omnpenenenue AaBIeHNUs BO3AyXa B OaJNIOHE MINPHIIA.
OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh J1aBICHUS

BO3JIyXa OT €r0 00bEMa U HarpeBaHU S HIIH OXJIAKICHHUS.




[IpoBepka rumnoresbl JUMHEWHOW 3aBUCUMOCTH JJIUHBI
CTOJIOMKA >KUJKOCTH B TEPMOMETPUYECKONU TpyOKe OT
TEMIIepaTypBbl.

HaGmoienne n3MeHeHrsI BHYTPEHHEH YHEPTUU Tea B
pe3ylbTaTe TEIIoNnepeauu U padoThl BHEITHUX CHUIL.
UccnenoBanue SIBJICHUS TerooOMeHa npu
CMELIMBAHUM XOJIOJHOM U ropsiueid BOJBI.
OrmpezenieHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOM NP TEMI00OMEHE C HArpeThiM METAJUTMYECKUM
LUATUHIPOM.

Onpenenenne yaelbHON TEIJIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca uCnapeHus.

OrnpezenieHre OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.

OHpC,Z[CJ'ICHI/Ie YHGHLHOﬁ TCIIIOTHI IJIABJICHUA JIbJA.

6.18

6.19

dusnueckre SBICHUS B TMPUPOJIE: IMOBEPXHOCTHOE
HATsDKEHUE W KaNWUIApHBIE SIBIIGHUS B TIPUPOJE,
KpUCTAJUIBI B IPUPOE, n3nyueHue CollHIa, 3aMep3aHne
BOJIOEMOB, MOpCKUE Opu3bl; 00pa3oBaHHE POCHI,

TyMaHa, UHesl, CHera.

TexHuueckue yCTpOMCTBAa: KalWUISAPbI, MPUMEPHI
MCIOJIb30BaHUsl KPUCTAIIOB, KUAKOCTHBIN TEPMOMETD,
JaTYUK TEeMIepaTypbl, TEPMOC, CHUCTEMa OTOILICHUS
JIOMOB, TUTPOMETpPHI, IICUXPOMETp, MapoBas TypOuHa,

ABUTATCI]Ib BHYTPECHHETO CrOPpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Ten. [[Ba posia dIeKTpUIECKUX 3apsiioB
B3aumoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona

7.2 (3aBHCUMOCTh CHJIBI B3aMOJIEHUCTBHS 3apsDKEHHBIX Tel
OT BEJIMYMHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)
DJEKTpUUECKOE noJie. HanpsxénnocTs

7.3 anekTpudeckoro mnoisd. [lpuHnmnm — cynepnozunyu

AIIEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)




Hocurenn »neKkTpUYecKHX 3apsiioB. DJIEMEHTapHbIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U JUDJIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
- ONEeKTpUYEeCKU  TOK. YCIIOBUS  CYyLIECTBOBaHUS
' ANEKTPUUYECKOT0 TOKa. ICTOUHHMKYN MOCTOSIHHOTO TOKA
HerictBus 3JIEKTPUYECKOTO TOKa (TeruioBoe,
1.7 XUMHUYECKOE, MArHUTHOE). OJIEKTPUUECKUH TOK B
KUIKOCTAX U razax
- Onektpuueckas uenb. Cuiia TOKa. DJIEKTPUUECKOE
' HaIpsKEHUe
29 CornpoTuBiieHne MMPOBOJIHUKA. VY nenbHoe
' COIIPOTHUBIICHHUE BEILIECTBA
7.10 3axon OMa 1Jis yyacTKa Lenu
[locnenoBarenpHOE W MNapajUIeIbHOE COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH 3NEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DJeKTpUUecKre Ienu U MOTPeOUTENH IIEKTPUUIECKOM
. sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTtossHHBIE MarHuThl. B3auMoaericTBUE MOCTOSIHHBIX
7.14
MarHuTOB
MaruutHoe mnosie. MarHuTHoe mojie 3eMJIM U €ro
7.15
3Ha4YEHHUE IS )KM3HU Ha 3emiie
216 OmneiT Opcrena. MarHuTHOE TIOJIE  DJIEKTPUUECKOTO
' ToKa. [[puMeHeHne 3JIeKTPOMAarHuTOB B TEXHUKE
JlelicTBME MAarHUTHOTO MOJS HA MPOBOJHHUK C TOKOM.
217 DNeKTpoABUTaTENb TOCTOSHHOTO ToKa. Mcnonp3oBanue
' AJIEKTPOJIBUraTeell B TEXHUYECKUX YCTPOMCTBaxX U Ha
TpaHCHopTe
218 Oneitel ®apanes.  SIBneHue  2IEKTPOMArHUTHOMN

nHaykuu. [Ipasuno Jlenna




7.19

7.20

DIIEKTPOreHepaTop. CriocoOsr MOJTyYEHUs
DJIEKTPUUYECKOW  DHEPrHH.  DJCKTPOCTAHIMH  Ha

BO300HOBJISIEMBIX HCTOYHHKAX OHEPIun

[TpakTryeckue paboTHI:

OnbIThI IO HAOJIIOJCHUIO 3TIEKTPU3ALMU TeJl MHYKLIHUEH
U IIPU COTIPUKOCHOBEHHUH.

HccenenoBanue ACUMCTBUSA DIEKTPUYECKOrO IOJSA HA
IIPOBOJIHUKY U JUIJIEKTPUKH.

C6opka u mnpoBepka pabOThl 3JIEKTPUUYECKOH LIEMU
IIOCTOSIHHOT'O TOKA.

W3mepeHue U peryJimpoBaHue CUIIbI TOKA.

M3mepeHue U peryaupoBaHue HANpsHKEHUS.
HccnenoBaHue 3aBUCHUMOCTU CHJIBI TOKa, HAYIIETO
yepe3 pe3ucTop, OT CONPOTHUBIEHHS pe3ucTopa M
HaIpPsDKEHUS Ha pEe3UCTOpE.

OnpbITHI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTh
AJIEKTPUUYECKOTO CONPOTUBIICHUS MPOBOJHHUKA OT €ro
JUIMHBI, TUTOIA/IA TIONIEPEYHOT0 CEYeHUsl U MaTepuana.
[IpoBepka mpaBWiIa CIOXKEHHUS HaNpsHKEHUH 1pu
MOCJIEZIOBATEIbHOM COEAMHEHUU [JBYX PE3UCTOPOB.
[TpoBepka npaBuiia i CUJIbI TOKA NMPU HapalyieIbHOM
coeMHeHUu pe3ucropoB. OmpeneneHue  pabOThI
AIIEKTPUYECKOTO TOKA, HUAYHIETO Yepe3 pe3UucTop.
OmnpeneneHre MOIIHOCTH — AJEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucTope. Hccnenosanue
3aBHCHUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenue KIIJ[ narpeBarens.
Uccnenosanue MarHUTHOTO B3aMMOJICHCTBHS
MOCTOSIHHBIX MAarHuToB. M3ydeHue MarHuTHOTO MOJIs
MOCTOSIHHBIX MAarHUTOB TpPH HMX OOBEAUHEHUH U
pazaenenuu. MccienoBanue qeHCTBUS AIEKTPUUECKOTO
TOKa Ha MarHMTHYIO CTpEJIKY. OneITHI,

ACMOHCTpUPYIOIIUC 3aBUCHUMOCTb CHJIbI




B3aI/IMOIIeI>’ICTBH51 KaTyliKu ¢ TOKOM U MaroiuTa OT CHJIbL
TOKAa M HaNpaBJICHHs TOKa B Karywmke. l3ydeHue
JIEMCTBHUSI MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM.
Konctpynposanue u U3y4YEHUE paboTsl
3JIEKTPOABUTATEIS. N3mepenne KII
AJNIEKTPOJIBUTaTE€IbHON  yCTaHOBKU.  OmNbITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
MHIYKIUU: HCCIICIOBAHUE W3MEHECHHN 3HAYCHUS U

HaIlpaBJICHHUA UHAYKIIUOHHOTO TOKa

7.21

7.22

dusnueckue SBICHUS B TNPUPOAC: IICKTPUUECKUE
SBIICHUST B arMocdepe, dIIEKTPUICCTBO  IKUBBIX
OpraHU3MOB, MArHUTHOE MoJie 3eMiu, Apei( MOoI0CoB,
POJIb MATHUTHOTO TIOJIS TSI )KU3HU Ha 3eMJie, TIOJISpHOe

CHAHHUC

TexHuueckue yCTpONCTBA: JIEKTPOCKOI, amIIepMETp,
BOJIETMETP, PEOCTAT, CYETUUK HIIEKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENFHBIE TMPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPOIPUOOPHI (mpumepsl), JJIIEKTPUYECKUE
IIPEIOXPAHUTENN, DIIEKTPOMArHUT, 3JEKTPOJBUIATEID

MOCTOAHHOI'O TOKA, rEHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
Kox smemenTa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paznena
MEXAHMWYECKUE SIBJIEHUA
8.1 Mexanunueckoe JBUKeHHE. MarepuanbHas TOYKa.
' Cucrema otcuéra
8 8.2 OTHOCHUTENBLHOCTE MEXaHUYECKOTO JBHIKEHHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE
HepaBnomepnoe MPSMOJIMHENHOE JIBIJKEHHE.
8.4 CpenHsis W MIHOBEHHas CKOPOCTb Tejla IpH
HEPaBHOMEPHOM JIBHXKCHUH




YckopeHue.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEHHOE

8.5
JBUKCHHE
8.6 CoOoanoe magerue. OnbsIThl [anmiies
PaBHOMepHOE ABMKEHUE MO OKpy:KHOCTH. [lepuon u
8.7 gacTtoTa oOpameHus. JInHeitHas ¥ yriaoBasi CKOPOCTH.
LeHnTpocTpeMuTenbHOE YCKOPEHHE
8.8 [TepBerit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HeroTona
8.11 [TpuHIMIT CynEpNO3UIIUU CHIT
8.12 Cuiia ynpyroctu. 3akoH ['yka
813 Cuuta TpeHwus: Cuiia TPEHHSI CKOJIBKESHHUS, CUJIa TPEHUS
' MIOKOSI, IPYTHe BUJIbI TPEHUS
- Cuna TSKECTM W 3aKOH BCEMHPHOTO TATOTEHUS.
' YckopeHnue cBOOOIHOTO MaICHUS
515 Hsuwxenne mmaHer Bokpyr Connma.  I[lepBas
' KOCMHYECKasi CKOpOCTh. HeBecoMoCTh 1 meperpys3ku
PaBHOoBecue MarepuanbHOM TOYKH. AOCOIIOTHO
8.16 .
TBEP0E TEJIO
817 PaBHOBecue TBEPAOro Tena ¢ 3aKperIEHHOM OChbIO
' BpaieHusi. MoMeHt cuibl. LleHTp TskecTn
8.18 Nmnynsc Tena. 3menenue ummyibca. IMITynbsC critbt
8.19 3aKOH COXpaHCHHS UMITYJIbCA
8.20 PeakTuBHOE JABM>KEHUE
8.21 Mexanunueckast paboTa U MOITHOCTb
892 Pabota cun TsDKeCTH, yNpyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
893 [lorennmanpHasi DJHEPTUsi Tela, TMOMHATOTO HaJ
' MOBEPXHOCTHIO 3eMITH
8.24 [ToTeHumanpHas 3HEPTUs CKATON NPY>KUHbI
Kunernueckast sneprus. TeopemMa 0 KHHETHYECKOH
8.25
SHEPTUU
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUU




8.27

[IpakTuyeckue pabOTHI:

OmnpeneneHue cpeHE CKOPOCTH CKOJIBLKEHUS OpycKa
WIM JIBUKCHUS IIApHKA 10 HAKJIOHHOW IUIOCKOCTH.
OmnpenenceHue yCKOPEHUs Tella MPU PaBHOYCKOPECHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU IPHU
PaBHOYCKOPCHHOM  JIBMKCHHHM  0€3  HayalbHOU
CKOpOCTH.

IIpoBepka THUIOTE3BI: €CIIM TMPH PABHOYCKOPECHHOM
JIBY)KEHUM 0e3 Ha4aJbHOH CKOPOCTH MYTH OTHOCSTCS
KaK psJI HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE
MIPOMEXKYTKH BPEMEHHU OJITHHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI  TPCHHUS
CKOJIBYKCHUSI OT CHJII HOPMAaJbHOTO JIaBJICHUSI.
Omnpenenenne Kod(pPUIMEHTa TPEHUS CKOIBKCHUS.
OmnpenencHue XECTKOCTH TPYKUHBI. OrmpenereHue
paboOThI CHJIBI TPEHUS MPH PABHOMEPHOM JIBHXKCHUU
TeJa 10 TOPU3OHTANIbHOW MoBepXHOCTU. OnpeieseHne
pabOThl CHJIBI YIPYrOCTH TPU MOIbEME TIpy3a C
WCIOJIb30BAHUEM HEINOJBW)KHOTO U IOJBHXKHOTO

OJIOKOB

8.28

dusndyeckue SBICHUS B npupoac: MpUInBbI U OTJIMBBEI,
JABMXKCHHUC IIJIAHET Conaeynoin CUCTCMBbI, PCAKTUBHOC

JABWIKCHUC KMBBIX OPTaHU3MOB

8.29

MEXAHUYEC

TexHuueckue yCTpOMCTBA: CHUIOMETP, JATYUKHU

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

KME KOJIEFAHUA 1 BOJIHBI

9.1

KonedarensHoE JIBIDKEHHUE. OcHOBHEIE
XapaKTepUCTUKU  KOJIe0aHWil: Mepuo], dacroTa,

aMILIUTY1a

9.2

Marematnueckuii M TOPYXKUHHBIL ~ MasATHHKHU.
[IpeBpamienne  ’Hepruu  NpU  KosuebaTeabHOM

JABMXKCHUH

9.3

3aryxaromue kojebanus. BoiHykIeHHbIE KOJIeOaHMUs.

Peszonanc




9.4

Mexanndeckne BoaHBL. CBONMCTBA MEXaHHYECKHX
BOoJH. [IponosibHBIE W mOmNepeyYHble BOJIHBL. J[nnMHA
BOJIHBI u CKOpOCTb et pacrnpoCcTpaHECHHUS.
MexaHu4eckue BOJIHbI B TBEPJIOM TEJI€, CEHCMUYECKUE

BOJIHBI

9.5

3BykK. 'poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

WnudpasByk u yapTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmpeneneHne 4YacTOTBl M IEpuoja  KOJIEOAHWMA
MaTeMaTHYECKOT0 MasiTHUKA.

OmnpeneneHue 4YacToThl M Iepuoja KojiebaHui
MPY>KMHHOTO MasiTHUKA

HccnenoBanne 3aBUCHMOCTH TIepHOJAa KOJIeOaHUIt
MOJIBEIIEHHOTO K HHUTH TIpy3a OT [UIMHBI HHTH.
HccnenoBanne 3aBUCHMOCTH TIEpHOJAa KOJIeOaHUIt
MpY>KHHHOTO MasTHHKAa OT Macchl rpysa. IIpoBepka
HE3aBHCUMOCTH  TlepHoja  KoieOaHWid  Tpys3a,
MOJIBEIIEHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTH
npyKuHbl. M3mepeHne  yckopeHUs  CBOOOIHOTO

IIaacHus

9.8

9.9

@u3nyecKue ABIECHUS B IPUPOJIE: BOCIPUITHE 3BYKOB
KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHUE BOJIHBI,
IlyHaMH, 9XO0

TexHnuyeckne yCTpONCTBA: 3XO0JIOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1
10.2

10
10.3

10.4

DIEeKTPOMarHUTHOE T0JIe. DJIEKTPOMArHUTHHIE BOJIHBI.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

[ITxana 3MEKTPOMArHUTHBIX BOJIH

DneKkTpoMarHuTHas npupoja cBeta. CKOpOCTh CBETAa.
BonnoBele cBOMCTBA cBeTa

[IpakTudeckue pabOTHI:

N3ydyeHue CBOWMCTB BJIEKTPOMArHUTHBIX BOJH C

MOMOIIBI0 MOOUITBHOTO TenedoHa




11

Ou3nyeckue SBICHHUS B TPUPOJE: OHOJIOTHYECKOE
10.5 JNEUCTBUE  BHJAMMOTO,  YIbTPaHUOIETOBOTO U
PEHTT€HOBCKOIO U3JIy4eHUI
106 Texnuueckue YCTpONCTBA: HCIIOJIb30BaHUE
' 3IEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
11.1 JlyueBast Mmosienb cBeTa. MICTOUHHMKY cBeTa
11.2 [IpsiMonuHEHOE pacIIpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
' OTpakKeHUsI CBETa
114 [Ipenomiienne cBeta. 3aKOH NPETOMIICHUS CBETA.
' [TomHOE BHYTpEHHEE OTpakeHUE CBETa
11.5 JIunza. Xop jtyyel B IMH3E
116 Ontuueckast cucrtema (QoToarnmnapara, MUKPOCKOIA H
' TeJecKoIa
117 I'maz kak onTtudeckass cuctema. bIu3opykocTs u
' JaTbHO30PKOCTh
118 Paznoxxenue Genoro ceera B criekTp. OnbiTel HploTOHA.
' CrnoxeHue CIeKTPaIbHBIX IIBETOB. Jlucmepcus ceeTa
[IpakTuueckue padbOTHI:
HccnenoBanne  3aBUCHMOCTH  YIJla  OTpasKeHUs
CBETOBOTO JIy4a OT yIJIa MaJeHusI.
W3ydeHne xapakTepuCTUK M300paKeHUs MpeaMeTa B
TUTOCKOM 3€pKajie.
HccnenoBanne 3aBUCUMOCTH yIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yTJjla IMaJeHHs Ha TPAHUIIE «BO3IYX
11.9 — CTEKJIIOM.
[Tonyyenue n300pakeHH C TOMOIILI0 COOMparoIIeit
JIH3BI.
Omnpenenenne GOKYCHOTO PACCTOSHUS H ONITHYECKON
CHWJIBI COOMpAIOIIEH TNH3HI.
OMBITH IO Pa3JIOKEHHUIO OETIOTO CBETA B CIEKTP.
OnpITHl 1O BOCHPHATHIO IIBETa MPEIMETOB IMPU HX
HaO0JIIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
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®dusnyeckue sBIEHU B Ipupoe: 3aTmMeHus CosHua u

11.10 JlyHbl, 1IBETA TEJI, ONTHYECKHUE SBJICHUS B aTMochepe
(uBet HeOa, pedpakius, paayra, MUPax)
1111 TexHudeckue  yCTpOUCTBa: OYKHM,  IIEPUCKOIL,
' (doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBGIE ABJIEHUA
191 OmneiTel Pesepdopna u mianerapHas Mojenb aToMa.
' Mogens aroma bopa
199 Hcnyckanue u moriomeHue cBeta aToMoM. KBaHTHI.
' JIuneityaThie CIEKTPhI
12.3 PagnoaktuBHOCTB. Anb(da, 6eTa- u raMMa-u3ITydeHHs
oy Crpoenue aromHoro sjapa. HykioHHas Moxenb
' aTOMHOTO sijipa. M3oTomsl
s PanuoakTtuBHbIe npeBpamenus. [lepuon nomypacnana
' ATOMHBIX SJIEP
126 SnepHble peakiy. 3aKOHbI COXPaHEHUs 3apsA0BOTO U
' MaccOBOT0 YHCEN
OHeprust CBA3M aTOMHbIX szep. CBsA3p Maccel U
12.7
SHEPruu
128 Peakuuu cuHTe3a u jeneHus sanep. McrouyHUKH
' sHeprun CoJiHIIA U 3BE3]T
129 Snepnas osHepretuka. JleicTBHE pPagMOAKTUBHBIX
' U3ITYyYeHU Ha KUBBIE OPTaHU3MBbI
[IpakTuyeckue paboOTHI:
HabntonieHne CcrjiomHeIX M JIMHEHYaThIX CIEKTPOB
12.10 U3IIy4EHUs.
HccnenoBanue TpeKkoB: U3MEPEHUE YHEPTHUHM YaCTHUIIBI
10 TOPMO3HOMY yTH (110 (hoTOrpadusiM).
N3mepenue pagnoaktuBHOro hoHa
®usnyeckue SBIECHUS B IPUPOJE: €CTECTBEHHBIN
pazinOaKTUBHBIH ¢oH, KOCMHUYECKHE Ty4H,
12.11 paalOaKTUBHOE H3JIYYEHHUE MPUPOJIHBIX MHUHEPAJIOB,

JIeicTBHUe PaaAOaKTUBHBIX H3queHHﬁ Ha OpraHusm

YCI0BCKa




12.12

Texnuueckue YCTPOMCTBA: CIIEKTPOCKOIL,

I/IH,Z[I/IBI/I,I[yaJ'IBHHﬁ JO3UMETP, KaMeEpa Bunscona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 yPOBHSI OCBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOW KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEJICTABICHUNA O 3aKOHOMEPHOM
CBSI3M U [T0O3HABAEMOCTH SIBJICHUI MPUPOJIbI, O POJIU IKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil ponu (GU3MKA B Pa3BUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 3BOJIOIUHU
(u3MUECKUX 3HAHWKM U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJEC POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHUpa, pa3BUTHUC TCXHUKH U TEXHOJOrui

3HaHUS O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBMKCHUM Kak
crocobe CyIIecTBOBAaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHON
TEOPUM CTPOEHMs BEILECTBAa, O (U3NYECKOH CYLUIHOCTH SIBJICHUI
NpUpoAbl  (MEXaHMYECKHX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3nyaTh SBJICHUS IO OIMUCAHHUIO UX
XapaKTEepHBIX CBOMCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JaHHOE (U3UUECKOE SIBJICHHE; YMEHHME paclio3HaBaThb MPOSBICHHE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUI B OKPY)KAIOLEM MHUpPE, BBIIEISA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Brnanenue ocHOBaMM MOHSATUHWHOIO armapara U CUMBOJIUYECKOTO
si3pIKa (PM3UKU U MCIOJIb30BAHKUE UX JIJIS pelIeHHs YU4eOHBIX 3a7ady;
YMEHHE XapaKTepU30BaTh CBOMCTBA Tes, (PU3WUYECKHE SIBICHUS W

MPOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIUPHUICCKUC 3aKOHBI

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

Bnagenne ocHoOBaMHM METOJOB HAy4YHOIO TIO3HAHHUSI C Y4ETOM
co0JTroIeHHsI ITpaBuiI 0€30MacHOTo TPpyAa: HabIoAeHnEe PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIbHO COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
13 JTaHHOTO Habopa 00OpyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTATHI, (POPMYITHPOBATH BHIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (u3nueckux
BEJIIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CaMOCTOSATEIbLHO
coOupaTh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY II0 MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIIMYMHBI M AHAJIU3UPOBATH I10JYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTU  Pe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECJIOXKHBIX OKCIIEPUMEHTAIBHBIX MCCIEAOBAaHUM;
CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE IO  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIMYHMH B BUJE TAOIUI] U
rpaduKoOB, YUUTBIBaTh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIIeA0BAHUS

[lonnmanue  xapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAenel
(MaTepuanbHas TOuka, abCOIIOTHO TBEPOE TEJIO0, MOJEIIU CTPOCHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAasi MOJIe/Ib aTOMHOI'O ]pa) U YMEHUE MPUMEHATh UX UL

00BsICHEHUS (PU3HUECKUX TPOIIECCOB

YMenue o0bsACHATh (U3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATH IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOH Ha H3Yy4YEeHHbIE CBOMCTBa
¢u3nueckux SBICHUH, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENN

YMeHue pemiath pacu€THble 3amauu (Ha 0aze 2 — 3 ypaBHEHHUN),
UCIIONB3YSl 3aKOHBI U (POPMYJbI, CBS3BIBAIONIME (PUIUUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3allUCbIBATh KPATKOC YCJIIOBHC 3ala4H,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (OPMYIIBL,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAaHHEIE,
MPOBOJIUTH PACUYETHl U OLIEHUBATH PEATMCTHUYHOCTH MOJIYYEHHOTO
3HaYCHHS (PU3UIECKON BEIMYNHBI; YMEHHUE ONIPEICIIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOHy‘lCHHOﬁ IIpU pCHICHUU 3a1a4U




YMeHHne XapakTepu3oBaTh MPUHLHUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONIB3YS 3HAHUS O
CBOMCTBax (PM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSIX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH IpHU
oOpamieHUn ¢  OBITOBBIMH  NPUOOpaMU U TEXHUYECKHUMHU
YCTPOWCTBAMHU, COXpPAHEHHsS 370pOBbsI M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 IOBEIEHHUS B OKPYKAIOLIEH cpejie; MOHMMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIDKCHHH (DU3MKM M TEXHOJOTUH

IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(U3MYECKOTO COIepXKaHUS C HCIOJIb30BaHUEM HWH(OPMAIKOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh IOCTOBEPHOCTh
MOJIy4eHHOW HWH(GOpMAallMM HAa OCHOBE HMEIOIIUXCS 3HAHUA U
JONIOJIHUTEIBHBIX ~ MCTOYHUKOB; YMEHHE HCMOJIb30BATh  IPHU
BBITIOJTHEHUH Y4eOHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JINTEPATypy
(U3HYECKOTO COEepPIKAHMS, CIIPABOYHBIC MaTEPHAIIBI, PECYPCHI CETH
Wurtepner; BiameHue 0a30BBIMH HaBBIKAMHU MpeoOpa3oBaHUS
vHpOpMalUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 MEXAHUYECKUE SABJIEHUA
11 Mexanuueckoe nBukeHue. MarepuanpHas Touka. Cucrema otcuéra.
' OTHOCUTENBHOCTD JIBUIKEHUS
PaBHOMepHOE u HepaBHOMepHOe ABuxkeHue. Cpennss ckopocts. Dopmyna
1.2 JUTSL BBIYMCIICHHS CPEHEeH ckopocTu: V = S/t
PaBHOMepHOG HpHMOJII/IHef/'IHOG JBUXXCHUC. 3aBUCHUMOCTH KOOpAWHATEI TCJIa
OT BPEMEHH B ClIy4ae paBHOMEPHOT'O MIPSIMOJIMHEMHOTO JIBU>KEHHUS:
13 x(f)=x,+vt
I'paduiku 3aBUCMMOCTH OT BPEMEHH ISl MPOEKIMU CKOPOCTHU, MPOCKIUU
IepeMeIeHus, IyTH, KOOPAWHATHI IIPH PAaBHOMEPHOM IIPSIMOJUHEWHOM
ABHUKCHUN
3aBUCUMOCTh KOOPAMHATHI T€Ja OT BPEMEHHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBM>KEHMUSI:
2
Slf) =Vo, *1+ac* ;
2
@opMyIbl 1 TPOEKIUU MEPEMELIEHUS, TPOEKIIMU CKOPOCTH U MPOCKIUU
YCKOPEHHUS MTPU PABHOYCKOPEHHOM MPSMOJIMHEMHOM JIBUKECHHU:
?2
14 s.(D=u,, -a‘+al.-3.
U_\'(r) =Upy T4, 1,
a (f)=canst,
U:.T: - Ul?f: =2£?I.S'_T
Fpa(l)I/IKI/I 3aBUCHUMOCTH OT BPEMCHHU JIA MPOCKIHKU YCKOPCHUS, IPOCKINUN
CKOPOCTH, MPOEKINH MEePEMENICHUS, KOOPAUHATBI MPU PABHOYCKOPEHHOM
HpﬂMOHHHeﬁHOM JABUXXCHUU
CBoboaHoe nagenue. @opMyIibl, OMKMCHIBAIOLINE CBOOOIHOE MaJleHUE Tea
1.5 M0 BEpTUKATU (ABIKEHUE Tella BHU3 WIHM BBEPX OTHOCUTEIBHO

nmoBepxHocTU 3eMin). ['paduku 3aBUCUMOCTH OT BPEMEHHU ISl MPOCKIIUU




YCKOpPEHUSI, IPOEKIIUN CKOPOCTH U KOOPJIUHATHI MPU CBOOOTHOM TaJICHUN
TeJa 10 BEPTUKAIIH

CKOpOCTh paBHOMEPHOT'O JIBMXKEHMS Tejla 10 OKpykHocTU. HampaBieHue
CKOpPOCTH.

®dopmyra aisl BBIYUCICHHS] CKOPOCTH Yepe3 paguyc OKPYKHOCTU U EPUO

oOpareHus:
2R
L=
T

LenTpocTpeMutenbHOe yckopeHue. Harmpasienue eHTpoCTPEMUTENEHOTO

1.6 yckopeHusi. @QopMyiia 1 BBIYMCICHHS YCKOPEHUS:
2
L
“ R
dopmyiia, cBsI3bIBaIOLIAst IEPUO U YACTOTY OOpaleHUS:
V= !
T
Macca. ITnotHocts Bemectsa. @opmyra i BBIYUCICHUS IIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. ClokeHue cuil
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10

1.11

CoHarpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHIIBI,

JIEHCTBYIOLLEH HA TEJIO

B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:

Fy y=-F_,




TpeHHe IOKOA U TPCHUC CKOJILKCHUA. ®opMyna AJI1 BBIYUCJIICHUSA MOAYJIA

CHJIBI TPCHUSA CKOJIBXKCHUS:

1.12 F_=u-N
- H
Hedbopmanus tena. Ynpyrue u Heynpyrue aehopmarui. 3aKoH YIpyrou
nedpopmanuu (3axoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
m; -m,
F=g.—1 2
'L
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
1.14
dopmyna Ui BBIYUCICHHS CUIIBI TSHXKECTH BOJHM3U MoBepXHOCTH 3emiu: F
=mg.
JBuxenue miaanet Bokpyr Connua. [lepBas kocMudeckasi CKOpOCTb.
HesecomocTs u neperpysku
Nmnynbc Tena — BeKTOpHas pu3nyecKas BeIUYUHa.
1.15 p=mo
Nmnynee cuctemsl Ten. M3Menenue ummynbca. IMITynnbe cuitb
3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CUCTEMBI Te:
1.16 P=nyUy +i, Uy =const
PeakTtuBHOE ABMXKEHUE
Mexannueckast padora. @opmyna s BEIYUCICHUS PaObOThI CHIIBL:
A=Fscoso
MexaHuueckasi MOIIHOCTb:
1.17
A
N==
I
118 Kunernueckas 1 moteHIanbHas sHeprus. DopmMyna Asist BEIYUCICHHS

KUHETUYECKON YHEPTUH:




1.19

HE)E
By

Teopema 0 kuHeTHuUecKOU dHeprun. Popmyra s BHIYUCICHUS

MIOTEHLIMAJIbHON YHEPTUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,=mgh

MexaHnueckast OHEpPIus:
E=E,+E,

3aKOH COXpaHEHMsI MEXaHUUECKOM 3Hepruu. @opmysia /i1 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOW SHEPIUU IIPH HAJIMYUU CUIIBI TPCHHUSL.

1.20

1.21

1.22

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Ppruar. Moment cuiter: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasuxubIi 1 HeOABIKHBIN O6510Kku. KITJI mpocThix MexaHN3MOB,

n= Anonesnas

A‘S&I‘IZE"IH

JlaBiieHue TBEpAOTO TETA.

@opMyia 11 BBIYKMCIICHUS 1aBJICHHS TBEPIOIO Tena:

_F

HaBnenue raza. ATMocepHOe JaBieHuUE.

FI/I,Z[pOCTaTI/I‘-ICCKOC AaBJICHUC BHYTPU KUIKOCTHU.

dopMyia 11 BBIYMCIICHUS 1aBJICHUS] BHYTPH KUIAKOCTH:

DP=pgh+p,

3axoH [lackans. I'mapaBnudeckuii npecc




1.23

3akon Apxumena. Gopmyna s ompeneseHUsT BBHITAIKUBAIOUICH CHIIBL,

JeHcTBYIOLIEH Ha TeNo, MOrPyKEHHOE B KUAKOCTh UITH Ta3:
F A T pgv

Ycaopue miaBanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexannueckue KoiiebaHus. AMIUTUTYA, IEPUOJ U 4YacToTa KoJjeOaHUHM.

dopmyra, CBSI3bIBAIONIAs YACTOTY U MEPUOJ KOJICOAHUIA:

1.25

1.26

1.27

1.28

1.29

MareMaTtnueckuii U IIPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruu npu

KoJie0aTeIbHOM JABUKCHUN
3aTYXEIIOH_[I/IC KoJIeOaHMSL. BBIHY)KILGHHLIG xonebanus. Pe3onanc

Mexanunueckue BOaHbI. [IpononbHbie 1 monepeyHbie BOIHBI. J[JIMHA BOJIHBI

U CKOPOCTh paCIpOCTpaHEHUS BOJIHBI:

L=v-T

3Byk. ']poMKoCTh 1 BbIcOTa 3ByKa. OTpa)KeHHe 3BYKOBOI BOJIHBI HA TPAHULIE
nByx cpell. MHdpa3Byk U ynpTpa3ByK

IIpakmuyeckue pabomul

N3mepenune cpeHeli IOTHOCTH BEIIECTBA; apXUMEOBOM CHIIBL; KECTKOCTH
NPYXUHBL; KO3 (UIMEHTa TPEHHUs CKOJIbXEHHs; pabOThl CHJIbI TPEHHS,
CWJIBI YOPYTOCTH; CPEJHEHl CKOpOCTH JABMXKEHHUS Opycka MO HaKJIOHHOM
IUIOCKOCTH; YCKOPEHMs OpycKa Ipu JBHKEHUU 1O HAKJIOHHOM IUIOCKOCTH;
4acTOThl M NepHoJa KojJeOaHUH MaTeMaTUYeCKOro MasTHHKA; YacTOThl U
nepuosia  KoJleOaHWH  NPYKUHHOTO  MasTHHUKA; MOMEHTa  CHJIbI,
JEHCTBYIOLEro Ha pblyar; paboThl CUIIBl YIIPYTOCTH MPH MOABEME Ipy3a C
MIOMOIIIbIO HEMOJBM)KHOTO OJ0Ka; pabOThl CUJIBI YIIPYTOCTH MPHU MOIbEME
rpy3a C MOMOIIBIO MTOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXMMEI0BOI CHJIBI OT 00bEMa MOrpyKEHHOH
4acTH Teda U OT IUIOTHOCTHU KHUJKOCTH; HE3aBUCHUMOCTH BBITAJIKHBAIOIIEH
CWJIBI OT MAacChl T€Ja; CUJIbl TPEHUs CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO
JABJIEHUS U OT POJA IMOBEPXHOCTH; CHJIBl YIPYIOCTH, BO3HUKAKOLIEH B
NpY>XHHE, OT CTENEeHHU JieopMallui MPYKUHBI, YCKOPEHUs: Opycka OT yria
HaKJIOHa HampapBlsioleil; nepuoga (4acToThbl) KoJEOAHUH HUTSIHOTO

MasiTHUKA OT AJIMHBI HUTH, IICPUOJa KoJIeOaHM MNPYXUHHOI'O MasiTHUKaA OT




Macchl Trpy3a M JKECTKOCTH IMPY>KUHBI; HUCCIIEIOBAHHE HE3aBUCUMOCTHU
nepuoja kojiebaHW HUTAHOTO MasTHHKa OT Macchl Tpysa. IIpoepka

YCJIOBUSA PABHOBCCHUS pblUara

Dusuueckue sA61EHUS 8 npupode.‘ MNpUMEPLI ABWIKXCHUA C PA3JIMYHBIMU
CKOpPOCTSAMH B JKMBOH M HEKHBOM mnpuponae, ,Z[eﬁCTBHe CWJIbl TPCHHUA B

npupoac U TCXHUKE, MPUIIUBLI U OTJIMBBI, JIBUKCHHUC IIAHCT ConHeuHoi

1.30 CHUCTEMBI, PCAKTUBHOE JBW)KCHHE >KMBBIX OpPraHM3MOB, pbl4aru B TeJje
YellOBeKa, BIUSHUE aTMOC(EepHOro MaBJICHUS HAa JKUBOW OPraHU3M,
IUIaBaHWE pPBIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3E€MJICTPSCEHUE,
CEHCMHYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea. CIMJOMETP, JaTUUKH TOJOKEHHUS, PACCTOSHUS
U YCKOPEHHS, THHAMOMETp, TIOIIMITHUKH, PAKEThI, PbIYar, MOJIBHKHBIA U

131 HETIOJIBMDKHBIN OJIOKH, HAKJIIOHHAS TIOCKOCTb, TPOCTHIE MEXaHU3MBI B OBITY,

' COOOIIAIONTUECS COCY/IbI, YCTPOMCTBO BOJOMPOBOJA, THIAPABIUYCCKUI
mpecc, MaHOMETp, 0apoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp,
9XO0JIOT, HCIIOJIb30BAHKE YIBTPA3BYKa B OBITY U TEXHUKE

2 TEITJIOBBLIE SABJIEHM A
OCHOBHBIE TIOJIOKCHHSI MOJICKYJISIPHO-KHHETHYCCKOH TEOPHH CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPAOTO, >KUIKOTO M Tra3000pa3HOTO COCTOSHUMN
BemecTBa. Kpucrammmdaeckue u amopHbIe Tena

25 JlBwkenne yacTwil BemecTBa. CBS3b CKOPOCTH JBMIKCHHS YaCTHI[ C

' TeMreparypoit. bpoynosckoe aBmxenue, iuddys3us

2.3 CMaunBaHUE U KaWUISIPHBIE SBICHUS

2.4 TemmoBoe pacmmpeHne U cXaTue

2.5 TemoBoe paBHOBECHE

26 BuyTpennss sHeprus. Pabora u Terutonepenada Kak CriocoObl M3MEHEHUS

' BHYTpPEHHEH SHEepruu

2.7 Bune! Tenonepenayn: TeMI0ONPOBOTHOCTD, KOHBEKIINS, U3TyUCHHE
HarpeBanne wu oxnaxaenue Tten. KomuuecTBO TEIUIOTHL. Y AenbHas
TEMI0EMKOCTb:

2.8

O=cm(t,—1,)
29 3aK0H COXpaHEHUS YPHEPTHH B TEILIOBBIX Mpolleccax. Y paBHEHUE TEIIJIOBOTO

OastaHca:




O +0,+..=0

2.10

Hcnapenue u koHaeHcanus. Mi3aMeHeHre BHYTPEHHEN YHEPTUM B MPOLIECCE
ucrapeHuss M KoHJeHcauuu. Kumnenue xuakoctu. YaenpHas TeIiora

napoo6OpazoBanus: L = Q/m

211

BiraxxHoCTh BO311yXa

2.12

[InaBnenune u kpucraumsauus. 3MeHeHUE BHYTPEHHEW SHEPIUM IIpU

IUIABJICHUU U KpHUCTAJIJIM3alluu. y,I[eJ'IBHaﬂ TCIJI0TA I1JIaBJICHUA

A=<

m

2.13

BHyTpeHHs 3Heprus CropaHusi TOIUIMBA. Y JIeJbHAas TEIUIOTa CropaHus

roruBa: ( = Q/m

2.14

2.15

2.16

[Tpunnume! padoTel TeroBeix aurateneit. KIT/ remioBoro asuraresns

IIpakmuyeckue pabomul

N3mepenne  ynenpHONM  TEIUIOEMKOCTHM  METaJUIMYECKOr0  IWIMHAPA;
KOJIMYECTBA TEIIOTHI, IIOJIYYEHHOTO BOJOM KOMHATHOW TEMIIEPATYpPbI
(UKCUpOBaHHOM MaccChl, B KOTOPYIO ONYLIEH HAarpeTbli LWIMHID;
KOJIMYECTBA TEIUIOTHI, OTAAHHOI'O HATPETHIM LIMJIMHIPOM, ITOCIIE OIIyCKaHUs
€ro B BOJY KOMHAaTHOM TeMIIepaTypbl; OTHOCUTEIBbHOMN BIAJKHOCTH BO31yXa;
YAEIBHOM TEIJIOTHl IUIaBIACHUSA JbAa. lccienoBaHue HU3MEHEHUs
TEMIIEpPaTypbl BOJbI IPU PA3IIUYHBIX YCIOBUSX; SBJIECHUS TEINIOOOMEHA pU

CMEIIMBAaHUH XOJIOJIHOHN U ropﬂqeﬁ BOJBI; IIpOoHeCCa UCITAPCHUSA

Qusuueckue sAeleHuss 6 nNpupode: TIOBEPXHOCTHOE HATSDKEHUE U
KaNMWUISIPHBIE SIBJICHUS B MPHUPOJE, KPUCTAIJIBI B IPHUPOJE, U3ITydyeHUE
Connna, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl; 00pa3oBaHUE POCHI,

TyMaHa, HHEA, CHETa

2.17

Texnuueckue ycmpoucmeéa: KanWIUISAPbI, IPUMEPHl  HCIOJIB30BAHUS
KPUCTAJUIOB, >KMAKOCTHBIA TEPMOMETpP, NATUUK TEMIIEpaTypbl, TEPMOC,
CHCTEMa OTOIUIEHUSI JOMOB, TUTPOMETPHI, ICUXPOMETP, MapoBasi TypOuHa,

ABUTATCJIb BHYTPCHHCTO CTOpaHUA

DJIEKTPOMATHUTHBIE ABJIEHUA




3.1

OnexTpuszanus Tei. J[Ba Bua 3JEKTPUUECKUX 3apsiioB

3.2 B3aumoneiictBue 3apspkeHHbIX Tedl. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
34 OnexTpuueckoe moje. Hampsk€HHOCTH anekTpudeckoro mnoussd. [IpuHiun
CYTEPIIO3UIINH JIEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snextpuyeckux 3apsiioB. [leificTBUE 3JIEKTPUYECKOrO MOJS Ha
anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUAIEKTPUKH
[TocTosHHBIN AnekTpruueckuid ToK. JlelcTBUs AnekTpudeckoro Toka. Cuna
tToka. Hanpskenue.
3.6 l=g/t,U=A/q
DnexTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe AIIEKTPUYECKOE
COIPOTHUBIICHUE:
3.7
R =pl/S
38 3akon Oma myis ygactka snekrpuueckon renu: | = U/R
ITocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I,=I,: U=U,+U,; R=R +R,
3.9 [TapannensHOE COEIMHEHNUE TPOBOHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
CwMmeranHble COeTMHEHUS TIPOBOTHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoyns — Jlenna:
3.11 O=I"-R-t
312 OneiT Dpcrena. MaruHuTHoOe 1Moje MpsIMOTO MPOBOJHHMKA C TOKOM. JIMHHMM

MAarHUTHON UHIYKIIHHA




MarautHoe 1oJie MOCTOSHHOIO MarHuTa. B3amMoIelcTBHUE ITOCTOSHHBIX

3.13
MarHuToB

3.14 JleiicTBrE MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM

3.15 OnsiTel @apajes. SIBieHue 31eKTpoMaruuTHoi naaykuuu. [lpasuno Jlenna
IIpaxmuueckue pabomul
M3MepeHue 3eKTPUYECKOro CONpPOTHBIEHUS PE3UCTOpPA; MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOThI AJIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CHJIbI TOKA, BO3HHUKAIOIIETO B IPOBOJHHKE
(pe3ucTopbl, JaMIlOuKa), OT HANpsKEHWs Ha KOHIAX IPOBOJHHKA;

3.16 3aBUCUMOCTH COIPOTHBIEHHUS OT JJIMHBI IPOBOJHUKA, IUIOIIAAU €ro
MOTIEPEYHOT0 CEUYSHHS U YACIBHOTO COMPOTHUBIICHUSI.
IIpoBepka  mpaBuia A 3JEKTPUYECKOTO  HAOPSOHKEHUS  MpHU
MOCJIeIOBATEIBHOM ~COEJMHEHUH TPOBOJHUKOB; TPaBWIa JUIS  CHIIBI
JIEKTPUUYECKOrO0 TOKAa INpU MNapayieIbHOM COEIMHEHMH IPOBOJIHUKOB
(pe3ucTOpHI U JIAMITOYKa)
DQusuueckue s61eHUsi 6 npupode. SIEKTPUYECKUE SIBICHUS B atMocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPraHMW3MOB, MAarHUTHOE IMoyie 3emiu, apeid
TMIOJTFOCOB, POJIb MArHUTHOTO TIOJIS JJIS JKU3HU Ha 3eMiie, TIOJSIPHOE CHSTHHE
Texnuueckue ycmpoucmea. 3NEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUUK DIIEKTPUYECKOM SHEPruM, 3SJIEKTPOOCBETUTENbHbIE MPUOOPSI,

3.18 HarpeBaTesbHbIe AIEKTPOTIPUOOPHI (mpumepsr), BJIEKTPUYECKHE
MPEJOXPAHUTEIH, HJIEKTPOMATHUT, JIEKTPOJIBUTATENb MOCTOSHHOTO TOKA,
TeHEPaTOp MOCTOSHHOTO TOKA

3.19 DnekTpoMarHuTHbIE BOJHBI. [1IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojens certa. [IpsmonuHeliHOe pacpocTpaHeHre CBeTa

3.21 3akoH oTpaxxeHus cBera. [1nockoe 3epkano

3.22 IIpenomiienne cBeTa. 3aKOH MPENOMIICHHSI CBETA

3.23 Hucnepcus cBera

3.24 JInnza. Xopn nyueit B nunH3e. POKycHOE paccTOssHME JIMH3BL. OnTHuecKas

' cuna muu3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuOopsl
IIpakmuyeckue pabomul

3.26 N3mepenne ONTHYECKOW CUIIBI  coOuparomeld JHH3bI;  (POKYCHOTO

paccrosinus coOuparomieil JTuH3bI (10 CBOWCTBY paBEHCTBA pPa3MEpPOB




npeaMera M HM300pakeHHUs, KOrja TMpPeAMET pacloliokeH B JIBOMHOM
¢dokyce), mokaszarens MIpeJoMIICHUs CTEKIA.

WccnenoBanue cBoiicTBa H300paKE€HUsS, IIOJYYEHHOTO C IIOMOILBIO
coOuparoIieil IMH3bl; U3MEHEHUs! (POKYCHOT'O PaCCTOSIHUS ABYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yIJIa IPEJIOMJIEHHSI CBETOBOIO JIyda OT yIJla NaJcHUs Ha

Ir'paHUIC «BO3AYX — CTCKIIO»

Dusuueckue s6neHus 8 npupode: 3aTMCHU COJ'IHI_[a u .HYHBI, oBETa TEII,

32! OINITUYECKHUE ABJICHHS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)
328 Texnuueckue ycmpoticmea: OYKHU, NEPUCKOIN, (OTOANINApar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBEBGIE SABJIEHUA
11 PamnoaktuBHOCTE. Alnb(da-, Oera-, ramMmma-u3inydeHus. Peakuuu anbda-u
' Oera-pacnajga
42 OmnbiTl Pezepdopna nmo paccesnuro anbda-yactull. [lnanerapnas mozaens
' aToMa
4.3 CocraB atromHOrO sipa. M3oTomns
4.4 Ilepuon nonypacnazia aTOMHBIX sJIep
4.5 SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0BOT0 U MacCOBOIO YHCEI
Qusuueckue s61eHUs 8 Npupode: €CTECTBEHHBIM pPaJMOaKTUBHBIN (oH,
4.6 KOCMHUYECKHE JIy4d, PaJMOaKTUBHOE M3JIyYE€HHE MPHUPOJHBIX MHUHEPAJIOB,
JieicTBUE paJIMOaKTUBHBIX U3TyYE€HUI Ha OPraHU3M YeJloBeKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKON, WHAMBHUIYalIbHBINM J103UMETD,

kamepa BunbcoHna, siiepHasi sHEpreTuKa

Bnapeneu: CbIMEBA MAPUA BANEPLEBHA
OevictButeneH: ¢ 11.12.2024 go 11.03.2026

JOKYMEHT NOAMNMCAH
QNEKTPOHHOW NOAMUCHIO

Ceptudukat: 029DA87A0043B2D5904C629AB18C3BAF20
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