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IlosicHuTeILHAS 3aMUCKA

Pabovas y4yeOHasi mporpaMma COCTaBJICHa Ha OCHOBAaHHMM CIEAYIOIIMX HOPMAaTHBHO -IIPABOBBIX
JOKYMEHTOB:
1.DenepanbHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa OCHOBHOTO o01ero oopazosanus (OI'OC
OOQ) TpeTbero MOKOJEHHUSA C Y4ETOM NPUMEPHBIX Hporpamm, nmo y4eOHbIM mpeameram (Pusuka 7-9
knaccsl. M.: «IIpocBemienue »)
2.3axona Poccwuiickoit ®enepanyn «O6 obpazoBannu B Poccuiickoit @enepannm» ot 29.12.2012 Ne273- ¢3
(c1.7.9.32);
3. [IpumepHO#i MporpamMMbl OCHOBHOTO 001IIero oOpa3oBaHus M0 (GU3UKE.
4. mporpamme no ¢uszuke E.M. T'yrauk, A.B. Ilepsimkun (IIporpammer mis oOmeoOpa3oBaTenbHBIX
yupexaenunii. ®usuka. Acrponomus.7-11 xi./ coct. E.H. Tuxonosa M.: [Ipoda, 2022.).
5. O6pazoBatenbHor nporpamMmbl ['BOY «Kazanckas mikona- uatepHat Ned st neTeil ¢ orpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3/I0POBBS
6. VYuebHoro muaHa ['BOY «Kazanckas mikona- uHTepHaT Ned i gerell ¢ OrpaHUYEHHBIMU
BO3MO>KHOCTSIMH 3/I0POBBSI»

Mecrto npeamera B yueOHOM IUIaHe

Pabouas yueGHast mporpamMma IpelHa3HayeHa A U3ydeHHs] Kypca (Qu3ukd Ha 0a30BOM YpPOBHE,
paccunTaHa Ha 66 y4eOHBIX YacOB, U3 pacyeTa 2 yaca B HEJEIIO.

B pabouyio yueOHyI0 mTporpaMmy BKIIOYEHBI MJIEMEHTHI ydeOHOM MH(POPMAIMH 10 TeMaM, IMepeueHb
JEeMOHCTpalii M (QPOHTAIBHBIX J1a00OpaTOpHBIX pabOT, HEOOXOAMMBIX Al (OPMUPOBAHUS YMEHH,
YKa3aHHBIX B TPEOOBAHUAX K YPOBHIO IMOJATOTOBKH BBHITTYCKHUKOB OCHOBHOM IITKOJIBI.

Jlnst peanmzanuy mporpaMMbl BeIOpaH ydeOHO-mMeToandeckuii komruieke (mamee YMK), kotopsiid
BXOAWT B (efepalbHbIi NEpeueHb YYeOHUKOB, PEKOMEHIOBAHHBIX (IOMYIIEHHBIX) K HMCIOJb30BAaHUIO B
00pa3oBaTeIbHOM TMpoIlecCe B 00pa30BaTEIbHBIX YUPEKIACHHUAX, peaU3yIONUX 00pa3oBaTelbHbIC
porpaMMbl oOmiero oOpa3oBaHHUsS M HMEIOIIUX TOCYJapCTBEHHYIO aKKpeOUTAlMI0 U 00ecrnednBarolIuii
obOydenue kypcy ¢usuku, B cootBeTcTBUH ¢ ®I'OC, BKIIFOUArOIIHi B ceOsI:

1. YueOnuk «®usuka. 9 xmace». Ileppimkua A.B. I'ythuk E.M. YueOnuk ais 001meo0pa3oBaTeIbHBIX
yapexaeHui. 7-e uzganue - M.: Jlpoda, 2023.

2. Coopnuk 3amau no ¢usuke 7-9xin. A.B. Ileppiukun; coct. H.B.®unonosuu.-M.: ACT: Actpens;
Brnagumup BKT, 2018

3. Meroaundeckoe nmocoodue K yueOHuky Ileppimkua A.A. ®I'OC. ®dunonosuu H.B., 2022

4. Pabouyas Tterpanp no pusuke 9 kinacce k yueouuky Ilepoimkuna A.B. @-9 k1. ®I'OC 2018. (KacbsiHOB
B.A., ImutpueBa A.®.).

Conepxanue o0yyeHust

Txaacc

Paznen 1. ®u3nka u eé poJib B IO3HAHUHN OKPY:KAIOLIEro MUpa
dusuka — Hayka o mpupoje. SIpnenus npupoasl (MCL). dusnueckue sBieHMs: MEXaHUUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MArHUTHBIE, CBETOBBIE,3BYKOBBIE.
Ouznyeckue BeMUuUHBL M3Mepenune Qusnueckux BenuuuH. Dusmueckue mnpubdopsl. [lorpemHocTts
n3MepeHnil. MexayHapoiHasi cuctema euHULL
Kak ¢usuka u npyrue ecrecTBeHHbIE HAyKU M3ydaloT Mpupoy. EcTecTBeHHO-HAayYyHBIN METO] MO3HAHUS:
HaOI0/IeHNe, TOCTAHOBKA HAyYHOTO BOIPOCA, BHIABI)KEHHE TUIIOTE3, SKCIIEPUMEHT IO TIPOBEPKE TUIIOTE3,
o0BsicHeHue HabIr0AaeMoro siBieHus. Onucanue pU3nIeckux SBICHUHN ¢ TOMOIIBIO MOJIENIEH.

emoncmpayuu

1. MexaHuveckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBICSBICHUSI.

2. duznyeckue MpUOOpHl U MpOoLeaypa MPSIMBIX MU3MEPEHUN aHAIOTOBHIM U LU(POBBHIM
puOOpOM.

Jlabopamopuvie pabomuvl u onvimor®
1. Omnpenenenue 1eHbI JeIeHUs IIKAIbI U3MEPUTETHHOTO MPHOopa.



N3mepenue paccTosHU.
N3mepenne o0bEMa KUIKOCTH U TBEPIOTO Tea.
Omnpenenenne pasMepoB MalbIX TEL.

akrwn

N3mepenune temnepaTypbl IIpA MOMOIIHM >KHJKOCTHOTO TEPMOMETpPAa U JaTUMKA
TEMIIEPATYPBI.

6. [IpoBenenue wuccienoBaHUS IO TMPOBEPKE THUIIOTE3bl: NATbHOCTh MOJETA MIAPHKA,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIIE BHICOTA MYCKA.

Pa3nen 2. [lepBoHayaabHbIE CBEIEHHS 0 CTPOEHUH BellleCTBA
CTpO@HI/IG BCIICCTBA: ATOMbI U MOJICKYJIbI, UX PAa3MCPhI. OHBITBI, JOKa3bIBaromue JUCKPETHOC CTPOCHHUC
BELIECTBA.
JIBwkenue dactuil BemiecTBa. CBs3b CKOPOCTH JBWXKEHHUS YacTUIl C Temmeparypoid. bpoyHoBckoe
nBUKeHue, Tudpdysus. BzanMmoeiicTBre yacThll BEIECTBA: NPUTKEHUE U OTTAJIKUBAHHUE.
ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH W TBEPABIX (KPUCTALUTMYECKUX) TeIl.
BzanmocBs3b MCXKIY CBOIICTBAMH BCIICCTB B Pa3HBIX arperatHblX COCTOAHHUAX MW HUX ATOMHO-
MOJIEKYJIIPHBIM cTpoeHUueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUN BOJIBI.

Jemoncmpayuu
1. HabmoeHre GpOYHOBCKOTO JBHKEHHS.
2. Hab6monenue nuddysuu.
3. HaOmronenune SIBIICHHH, 0O BACHSIFOLITNXCS MPUTSHKEHUEM WA

OTTAJIKUBAHUEM YaCTHI] BEIECTBA.
Jlabopamopnwie pabomot u onvimol

1. Onenka juaMeTpa  aroMa METOJOM  psAIoB  (C  WCIOJB30BaHUEM
dhoTorpadwmii).

2. OmnbITH IO HAOIOICHHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OnbITHI mo  oOHApYXCHHIO NeHCTBUS CHII  MOJIEKYJISIPHOTO
MPUTSKCHHSL.

Pasznen 3. /IBu:keHHe M B3aUMOAeHCTBHE TeJl
Mexannueckoe aABuKeHHEe. PaBHOMepHOE U HepaBHOMepHOE aBMxkeHue. CkopocTh. CpeaHsisi CKOPOCTh MpHU
HEpaBHOMEPHOM JIBH>KEHUHU. Pacu€T myTu U BpEeMEHM JIBUKEHUS.
SIBnenne wHepuuu. 3aKOH MHEpUUU. B3auMonelcTBrUe Tell Kak MpUYMHA U3MEHEHUSI CKOPOCTH JBUKCHHUS
ten. Macca kak Mepa uHepTHocTH Tena. llnoTHocTh BeniecTBa. CBA3b MIIOTHOCTU € KOJIMYECTBOM MOJIEKYJ B
eauHuIEe 00bEMa BEIeCTBa.
Cwna Kak xapakTepucTHKa B3aumojehcTBusi Ten. Cuna ynpyroctd U 3akoH ['yka. M3MepeHue cuibl C
MTOMOIIIBIO0 TUHAMOMETpA. SIBJIeHUE TATOTEHHS U criia TshkecTd. Cuia TsbkecTd Ha Apyrux mianerax (MC).
Bec tena. HeBecomocts.CoxkeHue cuil, HalpaBJeHHBIX 110 OJHOM npsiMoii. PaBHoaeicTByromas cui. Cuna
TpeHus. TpeHue CKOIBKEHHUS U TpeHHe nokos. Tperue B mpupoae u texauke (MC).

Hemoncmpayuu
HaGnrogenne MexaHM4ecKoro ABMKCHUS Tela.
H3Mepenne CKOpoCTH NPSMOJIMHEHHOTO IBUKEHUS.
Habntonenue siBJeHUs] HHEPIIHH.
Habmtoienne n3MeHeHns: CKOPOCTH TIPH B3aUMOJCHCTBUH TEJ.
CpaBHeHME Macc MO B3aUMOJIEUCTBUIO TEN.

o~ E

CrnosxeHue CHll, HalpaBICHHBIX 10 OJHON MPSMOIA.
./Iaﬁopamopnble padomul u onvimul

1 . OnpeﬂeHeHHe CKOPOCTH pPaBHOMEPHOTO JABHKCHUA (H_IapI/IKa B
KUAKOCTHU, MOJCIIN SJICKTPHUICCKOT'O aBTOMOOUJIS U T. H.).

2. OHpC,I[CJ'ICHI/Ie CpC,Z[HCfI CKOPOCTHU CKOJIBXXCHUA 6py01<a WM IapuKa I10 HAKJIOHHOM
IIJIOCKOCTH.

3. Onpe;[eneHI/Ie IIJIOTHOCTH TBép)lOF O TCJ1a.



4. OnbITH, JIeMOHCTPHUPYIOLIHE 3aBHCHUMOCTh pacTsLKeHUs
(mehopmarnmm) IPY>KUHBI OT TPUIIOKEHHOU CHITBI.
5. OmnbITHL, IEMOHCTPUPYIOIINE 3aBHCUMOCTh CHUJIBI TPEHHs CKOJBKEHHSOT Beca Teja W
XapakTepa COIPUKACAIOIINXCS [IOBEPXHOCTEM.
Pasnen 4. /laBiienue TBEPABIX TeJl, :KHUAKOCTEN U ra3oB
Hasnenue. CriocoObl yMEHBILIEHUS U YBEIMUEHUS AaBlieHus. JlaBieHue rasa.
3aBUCUMOCTh JaBJIEHHUA Ta3a OT 00béMa, Ttemmeparypbl. llepemaua naBineHUs TBEPABIMU TeEJIaMU,
KHUJIKOCTSIMU | razamu. 3akoH Ilackans. [THeBMaTndeckne MamMHbl. 3aBUCUMOCTD JABICHHUS KUAKOCTH OT
riryouHsl. 'uapocratnueckuii mapagokc. Coobmaromuecs cocyabl. [ mapaBnndeckue MEXaHU3MBbI.
Atmocdepa 3emun u atMocdepHoe naBieHue. [IpUdrHbBI CylnIecTBOBaHMS BO3IYIIHONW OOOJOYKH 3€MIIH.
Oneir Toppuuennu. M3mepeHune aTtmocdepHOro AaBiieHUs. 3aBUCUMOCTb aTMOC(HEpPHOIrO JaBICHHUS OT
BBICOTHI HaJl ypoBHEM Mopst. [Ipubops! A1 u3MepeHust arMochEpHOTo AaBJICHUSI.
JleficTBHE KUIKOCTH WM Ta3a Ha MOTPYKEHHOE B HUX TeJIo. BrITankuBaromas (apXuMmeoBa) cujia. 3aKoH
Apxumena. [LnaBanue ten. BozayxormiaBanue.

Jemoncmpayuu

1. 3aBUCUMOCTD JaBJICHUS r'a3a OT TEMIIEpPaTypBhI.

2. [lepenayda naBneHUs KUIKOCTHIO U Fa30M.

3. Coo06uIaroImecs CocyIpl.

4. [uapaBivyecKuii mpecc.

5. [IposiBnenue aecTBus aTMOCHEPHOTO TaBIICHUS.

6. 3aBUCHMOCTh BBITAJIKHMBAIOIIEH CHJIBI OT 00bEMa MOTrpYKEHHON dYacTu Tena u

IINIOTHOCTH KUIOKOCTH.
1. PaBeHCTBO BBITAJIKMBAIOIIEH CUIIbI BECY BHITECHEHHOM KUJIKOCTH.

8. VYcrnoBue — miaBaHus  TeN:  IUIABaHME — WIM  TOTPY)KEHHE Te1l B
3aBUCHUMOCTH OT COOTHOUIEHHS INIOTHOCTEH Teja U KHUAKOCTH.
Jlabopamopnuie pabomot u onvimol

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa MOrpy:KEHHOU B
XKUJKOCTb YacTH TeJa.

2. Onpenenenyue BBITAIKUBAIOIICH CHIIbI, JACHCTBYIOIIEHM Ha TeJlo, MNOTPY:KEHHOE B
KHUJKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOUICH CHJIbI, JEUCTBYIOLEW Ha TEIO B
XKUJKOCTH, OT Macchl Tela.

4, OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIICH CHIIBI, JEHCTBYIONIEH Ha
TEJO B XKHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUAKOCTh YACTU TeJa U OT IIOTHOCTH KUIKOCTH.

o. KonctpynpoBanue apeoMerpa  WJIM  KOHCTPYUPOBAaHHUE  JIOJKHU OIpENEICHUE

€€ Irpy30M0AbEMHOCTH.

Pa3nen 5. PaGora u MOIIIHOCTH. DHEPrUus

Mexanudeckast pabota. MOIIIHOCTb.
[IpocThie MEXaHM3MBI: pbI¥ar, OJIOK, HaKJIIOHHAs IUIOCKOCTh. [IpaBmiio paBHOBecHs pbivara. [IpumeHeHue
MIpaBUJIa paBHOBECHS phluara K OJIOKY.
«3onotoe mpasuiio» Mexanuku. KIIJ[ mpocTeix Mmexanu3moB. [IpocTbie MEXaHU3MBI B OBITY M TEXHHKE.
Mexanuueckass sHeprus. KuHernueckas u mnoTeHuuanbHas osHeprus. [IpeBpamienue oaHoOro BuUIA
MEXaHUYECKOM PHEPTUHU B IpYroil. 3aKOH COXpaHEHUsI SHEPTUU B MEXAHHKE.

emoncmpayuu

1. [IpuMepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopusie pabomut u onvinol

1. OmnpeneneHue pabOThl CHIBI TPEHUS TIPU PABHOMEPHOM JIBWKEHHH Tella IO
TOPU30HTAJIBHOM MOBEPXHOCTH.

2. HccenenoBanue ycoBUM paBHOBECHUS pblyara.
3. N3mepenne KII/[ HakIOHHOHN MIIOCKOCTH.



4, N3yuenue 3ak0Ha COXpaHEHHs] MEXaHUYECKOU SHEPTHH.

8 ki1ace
Pa3nen 6. TenioBble siBJIeHUS

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUs BelecTBa. Macca U pa3mepbl
aTOMOB M MOJIEKYJ. OTNBITHI, MOATBEP)KAAIOIINE OCHOBHBIE TOJIOXKEHUS MOJICKYISIPHO-KHHETUYECKON
TEOPUHU.
Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSIHUHN BemlecTBa. Kpucramumyeckne 1 aMopgHbIe Tema.
OObsicHEeHHE CBOWCTB Ta30B, XUIKOCTEH U TBEPABIX TEI HA OCHOBE TMOJOXKEHHA MOJEKYISIPHO-
KHHETHYeCKo# Teopun. CMauMBaHUE M KaWJUISIPHBIE SIBJICHUSA. TeMIoBOe paclIMpEeHUe U CxKaTHE.
Temnepatypa. CBs3b TEMIIEpATYpbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHUSIYACTHII.
Buyrpennsis sneprus. CriocoObl U3MEHEHUsT BHYTPEHHEHW YHEPTUU: TEIUIoNepeiadya U COBEPIICHUE PabOTHI.
Buapl Tenonepenadn: TEMIONPOBOAHOCTh, KOHBEKIIUS, U3ITyYCHHE.
KonnuectBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TemIoOOMEH M TEIIOBOE DPABHOBECHE.
VYpaBHeHUE TEIIOBOTO OalaHca.
[InaBneHue u OTBEpEBaHNE KPUCTAIIINYECKUX BEIECTB. Y enbHas TeroTamiasienus. [lapoodpasoBanue
n kxongeHcauus. Mcmapenme (MC). Kunenuwe. VYnaenbHas TemioTra napooOpazoBaHus. 3aBUCHUMOCTb
TeMIIepaTypbl KUTIEHUSI 0TAaTMOC(EPHOTO JaBieHus. BiaxxHOCTh Bo3ayXa.

OHeprus TOIUIMBA. Y eJIbHAs TEIUIOTa CTOPaHUS.
[Mpunnumer padoter  TemmoBbix jasurareneid. KIIJ[  TemmoBoro apurarens. TemioBeie nBUraTenu u
3ammuTa okpyxkaromei cpeast (MC).

3aKOH COXPAaHEHHUs U MpeBpallleHUs YJHEPTHH B TEIUIOBbIX npoueccax (MC).

Jemoncmpayuu

1. Ha6nronenne 6poyHOBCKOTO ABUKEHUS.

2. Habmonenue nuddysun.

3. HaGnronenue siBneHnii cMauyMBaHUsI U KaMJLIISIPHBIX SIBJICHUH.

4, HaGnronenue TemioBoro paciimpeHust Tell.

5. N3menenne [naBiieHMsT Ta3a TIpU  HW3MEHEHMHM OObEMa W HarpeBaHUU WJIU
OXJIQXKICHHH.

6. [IpaBunia u3MepeHus TeMIEPaTyphI.

1. Bub Terutonepenayn.

8. OxnaxiIeHue Py COBEPIICHUN PAOOTHI.

9. HarpeBanue npu coBepiiieHur pab0OThl BHEIIHUMH CHUJIAMU.

10.  CpaBuenue TennoéMKoOCTeH pa3IUUHBIX BELIECTB.
11. HaGmroneHue KueHUS.
12. HaGnromeHue NOCTOSHCTBA TEMIIEPATYPHI IPH ILIABICHUH.

13. Mopenu TennoBbIX ABUraTeNeii.
Jlabopamopnuie pabomot u onvimol

1. OnbIThI no  oOHapyXEeHHIO neucTBus CHJI  MOJIEKYJSIPHOTO
MPUTSKEHUSL.

2. OmnbITH O BRIPALIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM MIIH caxapa.

3. OnbIThl 0 HAOMIONEHUIO TEMJIOBOTO PACHIMPEHMs Ta30B, >KUIKOCTEHM TBEPIBIX TEIN.

4., OmnpeneneHue 1aBieHus Bo3aAyXa B OaJJIOHE IIIPHUIIA.

d. OnbITEl, JEMOHCTPHUPYIOLIME 3aBUCUMOCTb JaBJIEHHUS BO3J1yXa OT ero oobéma u
HarpeBaHMsI WIN OXJIAXKJICHHS.

6. [IpoBepka  rumoTe3bl  JIMHEHHOM  3aBUCHUMOCTHU JUIMHBl  CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUYECKOM TPYOKe OT TeMIepaTyphbl.

1. HaGnronenne m3MeHeHUs: BHYTPEHHEH SHEpruu Teja B pe3yibTare Teryionepesadd u

paGOTBI BHCIIHHUX CHIJI.



8. HccnenoBanue sBIeHUS TEIJI0O0OMEHa MPU CMEUIMBAHUN XOJIOJHON Uropsideit BOJbI.

Q. Omnpenenenue KOJINYECTBA TEIUIOThI,  IOJyYEHHOTO BOJOH  1pu
TETI000OMEHE C HarPEThIM METAITTMYECKUM LUIHHIPOM.

10.  Onpenenenue yaenbHOM TEMIOEMKOCTH BEILECTBA.
11. Hccnenosanue npolecca MCIapeHus.
12.  Onpenenenne OTHOCHTENBHOM BIAXKHOCTH BO3IyXa.

13.  Onpenenenne yaenbHOM TEMIOTHI IUIABICHHUS JIb/IA.
Pa3nen 7. JnekTpuyecKue 1 MATHUTHBIE SABJIEHUS

Dnektpuzaius Ten. J[Ba pojaa ayeKTpuueckux 3apsaoB. BzanMoneiicTBue 3apsbkeHHbIX Ten. 3akoH Kynona
(3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUSL 3aPSHKEHHBIX TN OT BEJIMYUHBI 3aps/IOB M PACCTOSTHUS MEXIY
TeIaMu).
Onektpuyeckoe moje. Hanpspk€HHOCTh 2JEKTPUYECKOTO Mo, [IpuHIMN Cynepno3uinu dIeKTPUISCKUX
moJjieii (Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux 3apsAaoB. DJIeMeHTapHbIN AekTpudeckuii 3apsia. Ctpoenue atoma. [IpoBoaHuku
Y TUDJICKTPUKHU. 3aKOH COXpaHEHUs AICKTPUIECKOTO 3apsija.
DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHHS JJIEKTPHUUYECKOTO TOKa. ICTOUHHMKM TMOCTOSTHHOTO TOKA.
JIeficTBUSI DIIEKTPUUECKOTO TOKA (TETUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUICCKUN TOK B KHIKOCTSIX H
rasax.
OnekTpuyeckas nenb. Cuia Toka. DIeKTpudyeckoe HamnpsokeHue. COmpoTUBICHHE MPOBOJHUKA. Y IETBHOE
CONPOTHUBIICHHE BemecTBa. 3akoH Owma i ydactka uenu. [locimemoBarenbHOoe M HapalielIbHOE
COCTMHEHHUE TTPOBOTHUKOB.
Pabota u MouHOCTh 3nekTpudeckoro Toka. 3akoH Jlxoymns—Jlenma. DnekTpruueckue Henu U noTpeduTenu
ANEKTPUYECKOM 2HEpruu B ObITy. KOpoTKOE 3aMbIKaHue.
[TocTrositHHBIE MarHWTHL. B3anMozeicTBME MOCTOSIHHBIX MarHuTOB. MarnutHoe mnose. MarHutHoe mnoJjie
3eMJid U €ro 3HadyeHue Ui KW3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE MOJE AIEKTPUYECKOTO TOKA.
[IpumeHeHHe SIEKTPOMArHUTOB B TEXHHKE. JIeHiCTBME MAarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM.
DJIEKTPOABUTATEINb MMOCTOSHHOTO TOKa. MCMONb30BaHUE SJIEKTPOJABUTATENEH B TEXHHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIOPTE.
Omneiter @apanes. SABneHue mekTpoMarHuTHON MHAYKIMU. [IpaBuio Jlenma. Dnekrporeneparop. CriocoObl
MOJIyYEHUS DIIEKTPUUECKOM SHEPruu. INEKTPOCTAHIIMH HA BO30OHOBIIIEMbIX UCTOUYHUKAX SHEPTUU.

emoncmpayuu
1. DneKTpu3aIus Tel.
2. JIBa poja SJEKTPUYECKUX 3aps/iOB W B3aUMOJICHCTBUE 3apsyKEHHBIX

TeJl. YCTPOMCTBO U JICUCTBUE AIEKTPOCKOMA.
DnekTpocTaTudecKas MHIYKIUS.

3aKOH COXPAHEHMS SJIEKTPUUYECKUX 3aPI0B.
[IpoBOAHUKY U TUDTEKTPUKH.

MopenupoBaHue CUIIOBBIX JIMHUM 3EKTPUUYECKOTO MOJIA.
HcTroyHuKH MOCTOSIHHOTO TOKA.

JlelicTBUS 2IEKTPUUECKOTO TOKA.

DNEeKTPUYECKUN TOK B KUJIKOCTH.

0. TasoBIii paspsn.

1. W3smepenue CHIIBI TOKA aMIIEPMETPOM.

12.  UsmepeHue 371eKTpHUECKOTO HANPSKEHHS BOILTMETPOM.
13.  Peocrar u MarasuH cONpOTHUBJICHHIA.

14. BzaummopelicTBHE IOCTOSHHBIX MATHUTOB.

15. MogenupoBanne HEBO3MOKHOCTH Pa3eIeHHUs IOTIOCOB MArHUTA.

16. MonenupoBaHnue MarHMTHBIX HOJIEH MOCTOSHHBIX MATHUTOB.
OmneiT OpcOnsbIT Dpcrena.

RBE©oo~No O~ w



17.

MarnuTHO€ 1noJje TokKa. DJIeKTPOMarHur.

18.  JlelicTBre MarHUTHOrO MOJIS HA IIPOBOJIHUK C TOKOM.

19.  Drekrpoasurarens MOCTOAHHOIO TOKA.

20.  Hccnenosanue sBIEHHS 3IEKTPOMATHUTHOM WHYKIIHH.

21.  Onsite dapages.

22.  3aBUCMMOCTDH HAIPaBJIE€HUS HMHIYKIHOHHOTO TOKA OT YCIOBHH €ro
BO3HUKHOBEHHUS.

23.  DIeKTporeHeparop MOCTOSHHOTO TOKA.

Jlabopamopusie pabomut u onvimol

OmnbITH IO HAOJIOACHUIO STICKTPU3ALUH TEJ HHIYKINEH U PH COTIPUKOCHOBEHUH.
HccnenoBanue AeiCTBUSA 2JEKTPUIECKOTO MTOJISI HA IPOBOJHUKU U TUIICKTPHUKHU.
COopxka u mpoBepKa paboThI AIEKTPUUECKOM 1T TOCTOSIHHOTO TOKA.

W3mepeHune u perympoBaHue CHIIbI TOKA.

W3mepeHne u perympoBaHue HaPsHKEHHUS.

S

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, UAYILETO Yepe3 Pe3UCTOP, OT COPOTUBIICHUS
pe3ucTopa M HANPSHKEHUS Ha PE3UCTOPE.

1. OmbITEI, JEMOHCTPHUPYIOIINE  3aBUCHUMOCTh  DJIEKTPUUYECKOTO  COMPOTHBIICHHS
MPOBOJIHHUKA OT €T0 JIJTUHBI, TIJIOMIAIH TIOTIEPEYHOTO CEYCHHS U MaTepuaa.

8. [IpoBepka mpaBwiIa CIIOKEHUS HAMPSHKEHUH TPU TOCIEIOBATEIHFHOM COCIMHEHUH
JIBYX PE3UCTOPOB.

9. [IpoBepka mpaBumiia A CUJIBI TOKa MPHU MapajyieIbHOM COEIUHEHUHUPE3UCTOPOB.

10.  Onpenenenne paboThl  AJIEKTPUUECKOTO TOKa,  HAYILIEro qyepes
pe3ucTop.

11. Onpenpenenne MOIIHOCTH SNMEKTPHYECKOTO TOKA, BBILAECIIEMON HAPE3UCTOPE.

12. WccnenoBanme 3aBHCHMOCTH CHJIBI TOKa, UIYIIEr0 Yepe3 JIAMIIOYKY,OT HAMPsHKEHUS
Ha HEH.

13.  Onpenenenne KI1J narpesarers.
14.  WccnenoBanue MarHMTHOTO B3aMMOJIEHCTBHS OCTOSHHBIX MATHUTOB.

15. Usyuenue MarHMTHOTO MoJIA  MOCTOSIHHBIX MarHuToB  MpU  UX
00BEAMHEHUH U Pa3/ICIICHUH.

16. HUccnenosanue NEUCTBUSL  DIEKTPUUYECKOTO TOKa Ha MAarHUTHYIO
CTpEJIKY.

17 OHLITH, ACMOHCTPUPYIOIIIUEC 3aBUCUMOCTL CHJIbI BSaHMOﬂeﬁCTBHH KaTyIIKH ¢ TOKOM
W Mar"dvTa OT CHJIbI TOKAa U HAIIPpAaBJICHUS TOKA B KATYIIKE.

18. Usyuenwue meiicTBUS MATHUTHOTO TI0JIs HA IPOBOJHHMK C TOKOM.
19. KoucrpyupoBanue 1 u3ydeHue paboThl SEKTPOJBUTATENS.
20.  Usmepenue KI1J] 51€KTpOABUraTeNbHON YCTAHOBKH.

21 OmneITel  TI0 HCCICAOBAHUIO SABJICHUA 3HeKTpOMaFHI/ITHOI71 HHAYKOUU: UCCIICAOBAHUC
W3MEHEHHUN 3HAaUCHUS U HaITpaBJICHUA UHAYKIIUOHHOI'O TOKA.

9ki1ace

Pasznen 8. Mexanndeckue sIBJICHUA

Mexanuueckoe aBukeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBKeHUs. PaBHOMepHOe mnpsiMOJiMHEWHOe ABwkeHue. HepaBHOMepHOE MPSMOJIUHEHHOE JBUKEHUE.
Cpennsisi ¥ MTHOBEHHAsI CKOPOCTH TeJla MPU HEPABHOMEPHOM JBUKEHUU.

Yckopenue. PaBHoyckopeHHOE TpsiMONHHEeHOe ABrkeHne. CBoboaHoe naaenue. OnbiTel ["anumes.

PaBHOMepHOC ABWXXCHUC TI0 OKPYKHOCTH. HCpI/IOI[ n 49aCToTa 06paIJ_ICHI/IH.

JInneliHas U yrioBas CKOPOCTHU. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.



IlepBblit 3axkoH HproroHa. Bropoi 3akoH Herortona. Tperuit 3akon Herorona. IlpuHuun cymnepnosunuu

CHIJI.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cuiia TpEHUS CKOJIBKEHHS, CHJIa TPEHUS TIOKOsI, IPYryue BUJIbI
TpPEHUSL.

Cuna TSHKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUSA. Y CKOpPEHHE CBOOOTHOTO MaacHus. J[BYKEHUE IUIAaHET
Bokpyr Cousnia (MC). TlepBas kocmMuyeckas ckopocTb. HeBecoMOCTh U meperpy3Ki.

PaBHOBecue matepuaibHOM TOUKH. AOCOTIOTHO TBEpAOE Teno. PaBHOBECHETBEPIOTO Tea ¢ 3aKPEIUIEHHON
OCbI0 BpamieHuss. MomeHt cuiibl. LleHTp TsxecTu.

Nmnynec Ttena. M3menenme wummynbca. WMmynse cuibl. 3aKOH COXpaHEHHS MMITyJbca. PeakTuBHOE
nekenue (MC).

Mexannueckass pabota U MolIHOCTb. PaboTa cui TSKECTH, YINPYroCTH,

TpeHus. CBs3b 3Hepruu u padoThl. IloTeHManbHas SHEPrus Tesa, NOJHATOTO HaJl MOBEPXHOCTHIO 3€MIIH.
[ToreHnmanpHas 3Heprust cxaroil npyxuHbel. Kunernueckas sHeprus. Teopema 0 KMHETMYECKON SHEPTHUU.
3aKOH COXpaHEHHS] MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu

1. HaGnronenne MexaHM4eCKOTO JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHME NyTeld M TPACKTOPHM JBW)KEHHMS OJHOIO M TOTO K€ TeJlda OTHOCUTEIBHO
PAa3HBIX TEN OTCYETA.

3. N3mepenune ckopocTy U YCKOPEHUS TPSIMOJIMHEMHOTO JTBUKEHUS.

4. HccnenoBanne mpu3HakoB paBHOYCKOPEHHOTO JIBIKEHUS.

5. HaGmronenue nBukeHus Teaa 1o OKPY>KHOCTH.

6. Halnronenne MexaHnuecKuX SIBICHUM, TPOUCXOIAIINX B cucTeMe oTcuéra «Temexkarn
pH €€ paBHOMEPHOM M YCKOPEHHOM JIBKEHUHM OTHOCUTENIBHO KaOnHeTa (PU3HKH.

1. 3aBUCUMOCTh YCKOPEHHSI TeJla OT MAaccChl Tela W JEWCTBYIOUIEH HAHErO CHUJIBL.

8. HaGnronenue paBeHCTBA CHJT PU B3aUMOCHCTBUU TEI.

Q. W3meHeHune Beca Tena Npyu YCKOPEHHOM JIBUKECHHH.

10. Tlepenaua mmmynbca npy B3aUMOJEHCTBUM Tl

11. TIpeoGpazoBaHusi SHEPrUM IPU B3AUMOJIEHCTBUH TEl.

12.  Coxpanenue umIyibca Ipy HEYIPYTOM B3aHUMOICHCTBHM.

13.  Coxpanenue umiyibca npy abCONOTHO YIPYrOM B3aUMOICHCTBHN.
14, HabGmoneHue peaKTUBHOTO JBUKEHUS.

15.  Coxpanenne MexaHM4eCcKOii SHEPTUHU MIPH CBOOOHOM I1a/ICHHH.

16. CoxpaneHue MexaHUYECKON SHEPIUH IIPH JABHKEHUH TENA MOICHCTBUEM IPYKUHBIL.
Jlabopamopnuie pabomot u onvimol

1. KOHCTp}’I/IpOBaHI/Ie TpaKTa IJId pas3roHa H z[anLHeﬁmero PAaBHOMCPHOI'O IABUIKCHU
HIapuKa Uin TCIICKKU.

2. OnpeneneHHe cpeL[Heﬁ CKOPOCTH CKOJIbXKCHHA 6pyc1<a WK JABHXXCHHA IHapHKa II0
HaKJIOHHOM MJIOCKOCTH.

3. OnpeneneHHe YCKOpCHHUA TEJla IPpU PaBHOYCKOPCHHOM JBHUXKXCHUHU IIO HaKJIOHHOM
IIIIOCKOCTH.

4. HccnegoBanue 3aBUCUMOCTH IyTh OT BPpEMCHU IIPUPABHOYCKOPCHHOM ABUKCHHUU 0e3

Ha4aJIbHOW CKOPOCTH.

5. HpOBepKa THUIIOTE3bL: €CJIM IpU PAaBHOYCKOPCHHOM JIBUKCHHUU 0e3 HayaJbHOM
CKOPOCTH IIYTHU OTHOCATCA KaK PsJ HEYETHBIX YUCCJI, TO COOTBCTCTBYIOIIUC IMPOMEKYTKU BPEMCHU
OJWHAa-KOBEI.

6. HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXEHHMS OT CHUJIBl HOPMAaJIbHOIO
JIaBIICHHSL.
1. Omnpenenenne ko3 uienTa TpeHus CKOJIbKEHHUS.

8. Onpenenenne )XECTKOCTU IPYKUHBI.



Q. Omnpenenenue pabOThl CHIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHUH Tena IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Onpenenenne paGoThI CHIIBI YIIPYTOCTH pu o AbEME rpysa ¢
MCTOJIb30BAHMUEM HETOIBHYKHOTO U TIOJIBHKHOTO OJIOKOB.
11. Usyuenue 3aK0Ha COXpaHEHUS SHEPTUH.
Pazgen 9. Mexannyeckue KoJ1e0aHusi U BOJIHBI
KonebarenpHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOaHW: IMEpHOJa, YacToTa, aMIUTUTYAA.
Maremaruueckuil U IpyKMUHHbBIN MasTHUKU. [IpeBpallieHne s3Hepruu npu KojaedaTeabHOM JBUKEHHH.
3aryxatoiiue kojiebanusi. BeinyxaeHnsie kosiebanus. Pesonanc.
Mexannyeckue BoHbl. CBOMCTBA MEXaHUYECKUX BOJIH. [Ipo1osbHbIE U NIONIepeuHble BOJIHBL. [[1Ha BOTHbI
M CKOPOCTH €€ pacrpocTpaHeHus. MexaHuueckre BOJIHBI B TBEPAOM Tene, ceiicmuueckue BoHb! (MC).
3Byk. ['poMKOCTh 3ByKa U BeIcOTa ToHAa. OTpakeHue 3ByKa. MIHppa3Byk U ynbTpa3ByK.
Jemoncmpayuu
Habmonenue konebanuil Tea Mo AEMCTBHEM CHJIbI TSDKECTH U CHUIIBIYIIPYTOCTH.
Habmronenue xosebanuii rpy3a Ha HUTU U Ha NIPYXKHUHE.
Habmroienue BeIHYKIEHHBIX KOJIe0aHUI U pe30HaHca.
Pacnipoctpanenuie npoobHBIX U NOTIEPEYHBIX BOJIH (Ha MOJIEIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ocoukowwhE

AKyCTHYECKHI pe30HaHC.
ﬂaﬁopamopubw pabomoul u onvimul

1. Ompenenenre 4acTOTHl U Mepuoja KOJeOaHWi MaTeMaTH4eCKOTrOMasTHUKA.

2. Onpenenenue YaCTOTHI u  nepuoaa KoJieOaHui MPY>KUHHOTO
MasiTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepuoJia KojeOaHUIl MOJBELUIEHHOTO KHUTH Ipy3a OT
JUIMHBI HUTH.

4, HccnenoBanue 3aBUCHUMOCTH nepuoja  KoJieOGaHUH MPY>KUHHOTO
MasiTHUKA OT MacChl rpy3a.

o. [IpoBepka HE3aBUCHMOCTH IMepHoJa KojeOaHuW rpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl rpysa.

6. OneITh,  JAEMOHCTPUPYIOLIUE 3aBHCHUMOCTh nepuoga  KojebaHui
MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

1. N3mepenue yckopeHus cBOOOJHOTO MaICHUS.

Pazgen 10. DjexkTpoMarHuTHOe moJie U 3JEKTPOMATHUTHBbIE BOJIHBI
DNEeKTPOMarHUTHOE TOJie. DIEeKTPOMarHUTHbIE BOJIHBI. CBOMCTBAa ANEeKTpOMarHuTHeIX BoJiH. [llkama
AIIEKTPOMArHUTHBIX BOJIH. MICHIONB30BaHUE ANIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3H.

SHGKTpOMarHI/ITHaH IIpupoJa CBCTA. CKOpOCTL cBera. BomHoBBIE cBOMCTBa
CBCTa.

Hemoncmpayuu
1. CBoiiCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BounHOBBIE CBONICTBA CBETA.
Jlabopamopusie pabomut u onvinmol
1. Usyuenue cBOMCTB 31EKTPOMArHUTHBIX BOJIH € IOMOLIBIO MOOMILHOTO TenedoHa.
IToBTOpPHTENBLHO-00001IA0IINH MOLYJIb
[ToBTOpUTENBEHO-0000IIAOIINKA MOJIYb TIPEeIHA3HAYECH ISl CUCTEMATH3alluu U 00O0OIIeHHUsS MPEAMETHOTO
COJIEp’KaHUs U OMbITa JAEATEIbHOCTH, MPUOOPETEHHOTO TIPU U3YUEHUHU BCETO Kypca (PU3UKH, a TaKKe Ui
noAroToBKH K OCHOBHOMY TOCYJIapCTBEHHOMY DK3aMEHY MO (PU3UKe AJIsi 00YJaroIMuXCsl, BRIOPABIIUX 3TOT
y4eOHBIH peMeT.
[Ipyn u3yyeHUH AAHHOTO MOJIYJS PEANM3YIOTCS UM CHUCTEMAaTU3UPYIOTCS BHUJABI JESTEIbHOCTH, HA OCHOBE
KOTOpBIX O00eCmeunBaeTcs IOCTHKEHHE MPEIMETHBIX M METANpeIMETHBIX IIAHHUPYEMBIX PE3YIbTaTOB
oOyueHusi, popMUpPyeTCs €CTECTBEHHO-HAYYHAs! TPAMOTHOCTh: OCBOGHHE HAYYHBIX METOJIOB MCCIIEIOBAHUS



SIBJICHUH npupoasl WU TCXHUKH, OBJIIAACHUC YMCHUSIMU 00BIACHATE (1)I/I3I/I‘-IGCKI/I€ SABJICHUS, TPUMCHIA
IMOJIYYCHHBIC 3HAaHHMA, PCIIAaTh 3aa41, B TOM YHCJIC KAYCCTBCHHBIC U SKCIICPUMCHTAJIBHBIC.
[IpyHIMNMATBHO AEATENbHOCTHBIM XapakTep JaHHOTO pa3jeia peaau3yercs 3a CYET TOro, 4To ydalluecs
BBIIIOJIHAIOT 3aaHHA, B KOTOPBIX UM IMPCAJIaracTcs:
Ha OCHOBE TMOJYYEHHBIX 3HAHUHI pPAcro3HaBaTb M HAYYHO OOBSICHATh (PU3MUECKHE SBJICHUS B
OKpY’Karolllel IPUPO/Ie U MIOBCETHEBHOM KU3HU;
HCII0JIb30BAaTh HAYYHBIC MCTOABLI UCCIICAOBAHMA (1)I/I3I/I‘I€CKI/IX ﬂBJ’ICHHfI, B TOM 4YMCJIC IJIA IPOBCPKU
THUIIOTE3 U NMOJTYUCHUA TCOPCTHICCKUX BBIBOAOB;
00BACHATH Hay4YHBIC OCHOBBI HanOoJiee BaKHBIX I[OCTI/DKeHI/If/i COBPCMCHHBIX TCXHOJIOI“PIIZ,
HAIpuMEp, MPAKTUUCCKOTO MCIIOJIb30BAaHUSA PA3JIMYHBIX UCTOYHHMKOB SHCPruv Ha OCHOBC 3aKOHA
peBpaliCHUus W COXPAaHCHHUA BCCX U3BCCTHBIX BUI0OB SOHCPIUH.
Kaxnas u3 TeM TaHHOTO pasjiena BKII0YAeT SKCIEPUMEHTAIbHOEHCCIE0BaHNE 0000IIAIOMEro XapakTepa.
Pa3nen 3aBepiaercs NpoBEJEHUEM TMAarHOCTUYECKON M OIIEHOYHON pabOThI 32 KypC OCHOBHOM IIKOJIBI.

10xnacc

Pasnen 11. CBeToBble siBjieHUS
JlyueBas mozenb cBeta. Mictounuku cBera. [Ipsmonuneitnoe pacnpocTpanenue ceera. 3armenust CosHIa u
Jlynsl. OTpaxkenue ceta. [1mockoe 3epkano. 3aKkoH OTpaKeHHUs CBETA.
[Ipenomiienne cBera. 3akoH mpesnoMiieHus cBeTa. [loyiHOe BHYTpEeHHEe OTpakeHue cBeTa. lcnonb30BaHue
IMOJIHOT'O BHYTPCHHEI'O OTPAKCHUA BOIITUUCCKUX CBETOBOAAX.
Jlunza. Xon nmyuerr B nuH3e. OnTudeckas cuctema (oroanmapara, Mukpockona u teneckorna (MC). 'ma3
KaK ONTHYECKas cucTeMa. biim30pyKoCcTh M TalTbHO30PKOCTb.
Paznoxxenne Genoro ceera B crnekTp. OmnbiTel HeioToHa. CroxkeHue crneKkTpaibHbIX LBETOB. lucmepcus
CBeTa.

emoncmpayuu

1. [IpsimonuHelHOE pacipoCTpaHEHUE CBETA.

2. OtpakeHue cBera.

3. [lonmyuenue  uzoOpakeHUi B IUIOCKOM, BOTHYTOM U  BBIIYKIOM
3epKajax.

4, [Ipenomnenue cBera.

5. OnTUYeCKUN CBETOBOI.

6. Xon tydeid B coOuparoIei JInH3e.

1. XoJ1 ny4der B pacCeuBaroLIeH JIMH3E.

8. [Tonyuenue n3006pakeHUit ¢ MOMOIIBIO JTUH3.

Q. [MpunHnun neictBus GoTtoarnmapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mogenn rasa.

11.  Pasnoxenue 6enoro cBeTa B CHEKTP.

12.  Tlonyuenue Genoro cBeTa NpH CIOKEHUM CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomot u onvimol

1. HccnenoBanue 3aBUCUMOCTH YTila OTPa)KEHUs CBETOBOTO JIyda OTYIJIA MaJICHUsI.

2. N3yueHne  XapaKTEPUCTHK U300paKEHHUSI npeaMera B IUIOCKOM
3epKa’e.

3. HccnenoBanue 3aBUCUMOCTH yrila TMPEOMIICHHS CBETOBOTO Jiyda OT yrJia MajcHUS
Ha TPAHHUIIE «BO3IYX—CTEKIIO».

4. [omy4yeHne n300paXKeHHIA C MOMOIIBIO COOMPAIOIICH JIMH3HI.

5. Omnpenenenue (hoKycHOTO paccTosiHUs U OINTHYCCKOM CHJIBI
coOuparoren JTMH3HIL.

6. OMnBITHI TIO PA3JIOKEHHUIO OEJIOTO CBETA B CHEKT.

1. OnbITEl 1O BOCHPHUATHIO I[BETA MPEAMETOB TPH WX HAONIIOJICHUM Yepe3 I[BETOBBIC

(GWIBTPBIL.



Pazgen 12. KBaHTOBbIE SIBJIEHUS
OmnbiTel Pe3epdopna u mmanerapHas mojens atoma. Mognens atoma bopa.
Hcnyckanue u norsonieHue ceera atoMoM. KBanTsl. JInHenyaTsie ClIEKTPBI.
PagnoaktuBHOCTh. Anb(a-, Oera- n ramma-uznydenus. CTpoeHue aTtoMmHOro siipa. HykinoHHas Mopaenb
aTomHOro siapa. M3oromnel. PagnoaktuBHeie npeBpamenus. [lepuon nmomypacnana aToOMHBIX sAEp.
SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U MAacCOBOIO YHCENl. DHEPIusl CBsI3U aTOMHBIX SJEp.
Casi3b Maccel 1 sHepruu. Peakunu cunresa uaenenus saep. Mcrounuku sueprun Connna u 38631 (MC).
Snepnast s3uepreruka. JleiicTBUs paJuoaKTUBHBIX U3JIy4eHUN Ha kuBble opranu3msl (MC).
Jemoncmpayuu
CrieKTphbl U3JTy4eHUs U MOTJIOIEHUSI.
CrieKTphbl pa3IMyuHBIX Ta30B.
CriexTp BoiopoIa.
Habmonenue TpekoB B kamepe Buiibcona.
Pabota cuéTunka HOHU3UPYIOIINX U3ITYYEHUH.

ocoukwhE

Peructparus u3iaydeHus MPUPOJTHBIX MUHEPATIOB U TIPOTYKTOB.
JIa6opamoprze padomul u onvimol

1. Habmtoienue CriiomHbIX U IMHEHYAThIX CIEKTPOB U3TyYEeHHUS.

2. HccnenoBanue TpeKoB: U3MEPEHNE SHEPT U YaCTHUIIbI 10 TOPMO3HOMY
nytu (o poTorpadusam).

3. W3mepeHne paanoakTUBHOTO (hOHA.

IloBTOpHUTENHLHO-000011IAKOIINI MOLY b
[ToBTOpHUTENHHO-0000IIAIOIITNIT MOTYJIb PETHA3HAYEH ISl CUCTEMATU3AIMIH 0000IIEHHS TTPEIMETHOTO
COJICpKaHUS U OTBITA JICSITEIILHOCTH, TPHOOPETEHHOTO NPU U3YYEHUHN BCETO Kypca (DU3UKH, a TAKKE TSt
MoAroTOBKH K OCHOBHOMY TOCYJITapPCTBEHHOMY 3K3aMeHY 10 (pu3uKe 11t 00ydaromuxcs, BHIOPaBIIUX 3TOT
Y4eOHBIN TTPEIMET.
[Ipu n3ydeHnn TaHHOTO MOJTYJISI PEATU3YIOTCS U CUCTEMAaTU3UPYIOTCS BUBI JICSITEIIBHOCTH, HA OCHOBE
KOTOPBIX 00ECIIeYMBACTCS TOCTHIKEHUE TIPEIMETHBIX U METANPEIMETHBIX INIAHUPYEMBIX PE3yJIbTaTOB
0o0y4eHus1, GOPMHUPYETCS €CTECTBEHHO-HAYYHAsi TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB UCCIIEIOBaAHUS
SIBJICHUH TIPUPOBI U TEXHUKHU, OBJIAJICHIUE YMEHUSIMHU OOBACHITH (PU3MYECKHUE SIBJICHUS, TPUMEHSIS
MOJTyYCHHBIC 3HAHUS, PEIIaTh 3aJ]a4H, B TOM YHCJIE KAYECTBEHHBIE U IKCIIEPUMEHTAIbHBIC.
[IpuHIHUIIHATIEHO ACSITEIBHOCTHBIN XapakTep JAHHOTO pa3jelia peain3yeTcs 3a CYET TOro, YTO yJalluecs
BBITIOJTHSIOT 33JIaHUS, B KOTOPBIX UM IIpeIjIaraeTcs:
Ha OCHOBE TOJIYYCHHBIX 3HAaHUH PaCIlO3HABaTh U HAYYHO OOBIACHIATHU3HMUECCKHUE SBJICHUS B OKPY)KAIOIICH
MIPUPO/IE ¥ TIOBCETHEBHOM JKU3HU;
HCII0JIb30BaTh HAYYHBIE METO/IbI UCCIEeI0BAHUS (PHU3NYECKUX SBICHUI, B TOMYHCIIE 715 IPOBEPKHU TUIIOTE3
Y TIOJTy4EeHUS TEOPETUYECKUX BBIBOJIOB;
OOBSACHATH HAYYHbIE OCHOBBI HanboJee BaXKHBIX JOCTHKCHHUI COBPEMEHHBIX TEXHOJIOTUH, HAalIpuMep,
MPAKTUYECKOTO MCIOJb30BAHMS PA3IMYHBIX HCTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA MPEBPAILICHUS U
COXpaHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHH.
Kaxxnas 13 TeM JaHHOTO pa3jelia BKIIYACeT SKCIEPUMEHTAIbHOE UCCIIeI0OBaHUE 0000IIAIOIIEro XapaKkTepa.
Pa3nen 3aBepiaercs mpoBeeHHEM TUArHOCTHYECKOHN M OIIEHOYHOU PabOThI 32 KypC OCHOBHOM IITKOJIBI.

.JII/I‘IHOCTHLIC, METaNpPeJIMETHLIC M MPEAMETHDLIC PE3YJIbTAThl OCBOCHUA COACPIKAHUA KypcCa

B nporpamMme 1o (1)I/I3I/IKC ans 7- 9 KI1acCOB OCHOBHOM IIKOJIBI, COCTaBJICHHOM HAa OCHOBE Q)enepanLHoro
roCyaapCTBCHHOTI'O 06pa30BaTeJ'IBHOFO CTaHdapTa ONpCACIICHBI Tpe6OBaHI/IH K pe3yjibTaTaM OCBOCHUA
O6pa3OBaTeHLHOﬁ nporpaMmbsl OCHOBHOTO O6I.I.[€FO 06pa3OBaHI/I$I.

JIMYHOCTHBIMU pe3yJbTaTaMu 00y4eHUs! PU3HKE B OCHOBHOM IIIKOJIE SBIISIOTCS:
1. cOpPMUPOBAHHOCTH MO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYaIbHBIX U TBOPYECKUX
COCOOHOCTEH yyammuxcs;



2. yOEXJICHHOCTh B BO3MOKHOCTH TTO3HAHHS TPUPO/IbI, B HEOOXOAMMOCTH Pa3yMHOTO
WCIOJIb30BAHUS JJOCTHKCHUI HAYKH M TEXHOJIOTHH JUTsl TATbHEHUINIEro Pa3BUTHS YEJI0BEYECKOTO 00IIeCcTBa,
YBKEHHE K TBOPIIAM HAYKH M TEXHHUKH, OTHOIICHUE K (PU3HUKE KaK DJIEMEHTY 00IIedeI0BeuecKoi

KYJIbTYpBHI;

3. CaMOCTOSITEJIBHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM U IPAKTUUYECKUX YMEHUM;

4. TOTOBHOCTb K BBIOODPY )KM3HEHHOIO ITyTH B COOTBETCTBUU C COOCTBEHHBIMU UHTEPECAMHU U
BO3MOKHOCTSIMY;

S. MOTHBALUS 00pa30BaTEIBHON NEATEIPHOCTH IIKOJIFHUKOB Ha OCHOBE JIMYHOCTHO
OPHUEHTHUPOBAHHOI'O MTOAXO0MA;

6. (hopMupoBaHHE IEHHOCTHOTO OTHOWIEHUS IPYT K IPYTY, YUUTEIIO, aBTOPaM OTKPBITHH U

M300peTeHUH, pe3yabTaTaM O0yICHHSI.

MeTtanpeaMeTHbIMHU pe3yJabTaTaMH 00y4eHUs PU3UKE B OCHOBHOM IIKOJIE SBIISIOTCS:

1. OBJIaJACHUEC HaABbIKaMH CaMOCTOATEIBHOI'O HpI/IO6peT€HI/I$[ HOBBIX 3HaHI/II71, OopraHusaluun
y4eOHOU JesTeNbHOCTH, IOCTAHOBKY I1eJIeH, MIIaHUPOBAHUS, CAMOKOHTPOJIS U OLIEHKU PE3YyJIbTaTOB CBOEH
ACATCIIBHOCTH, YMCHUAMMU NPCABUACTD BOSMOXKHBIC PE3YJIbTATEI CBOUX HCﬁCTBHfI;

2. IIOHUMAaHHEC pammtmﬁ MCXKIY HCXOAHBIMHU (1)aKTaMI/I U TUIIOTC3aMHU JId HUX O6’I)${CHGHI/I$I,
TCOPETHUYCCKUMHU MOJCIAMHU W PCAJIbHBIMHA O6L€KTaMI/I, OBJIAJICHUC YHHUBCPCAJIIBHBIMU y‘-Ie6HI)IMI/I
JNeUCTBUSMH Ha MpUMepax Tunote3 st 0ObsSCHEHHS U3BECTHBIX (PaKTOB M SKCIIEPUMEHTAIbHON MPOBEPKHU
BBIIBUTAEMBIX THUIIOTE3, pa3pabOTKH TEOPETHUECKIX MOJIEIIEH MPOIECCOB MITH SIBICHUIA,

3. (¢bopMHpoBaHHE yYMEHUU BOCHpPHUHUMATh, MepepadaTbiBaTh U MPEABABIATH HHPOPMAIUIO B
CIIOBECHOH, 00pa3Holl, cuMBOJIMYECKOW (opMax, aHaJIM3UpPOBATh U IMepepadaThiBaTh MOJYYEHHYIO
I/IHCI)OpMaIII/IIO B COOTBETCTBMM C TIIOCTABJICHHBIMU 3adad4aMH, BbBIACIIATE OCHOBHOE COJACPIKAHHC
MIPOYUTAHHOTO TEKCTa, HAXOIUTH B HEM OTBETHI Ha MOCTaBJICHHBIE BOMIPOCHI U U3JIAaraTh €ro;

4, MpUOOpPETEHNE OIbITa CAMOCTOSTEIBLHOTO TIOMCKA, aHajau3a W O0TOOpa HHGOpMAIMH C
WCIOJIb30BAHMEM PA3JIMYHBIX HCTOYHMKOB M HOBBIX HH(OPMAIMOHHBIX TEXHOJIOTMM Ui pEIICHUS
MO3HABaTENbHBIX 3a/1a4;

5. pa3BUTHE MOHOJOTHMYECKONW M [MAIOTMYeCKOM pedH, YMEHMsI BBIpaXaTb CBOM MBICIH U
CIIOCOOHOCTH BBICHIYIINBATh COOECeHUKA, MOHUMATh €ro TOYKY 3pEeHUus, MpHU3HABaTh IPaBO JAPYroro
4esl0BeKa Ha NTHOE MHEHHE,

6. OCBOCHHE NPUEMOB ACWCTBUN B HECTAHAAPTHBIX CHUTYALUAX, OBJIAJICHHE SBPUCTHUYECKUMU
METO/IaMU pellIeHus IpooIIem;
7. (dbopmupoBaHre yMeHUI paboTaTh B TPYIIE C BBHIIIOJIHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH,

OpCaACTaBJIATbD U OTCTAMBATh CBOU B3IJIAABI U Y6G)K,Z[6HI/I${, BCCTU NUCKYCCHIO.

Oommmn NPpEeAMETHBIMU pe3yjJdbTaTaMHU 06y‘leHI/I$I (1)I/ISI/IKC B OCHOBHOM IIIKOJIE SIBJISFOTCS:

1. 3HaHUA O IIPpHUPOIC BayKHEHIITNX (1)I/I3I/I‘ICCKI/IX SIBJICHUH OKpyXaromero Mupa U NnNOHUMAHUC
CMBbICJIa (bHSH‘ICCKI/IX 34aKOHOB, PAaCKPbIBAOIINX CBA3b U3YYCHHBIX ﬂBJ'ICHHfI;
2. YMCHHA IIOJIB30BATHCA MCETOAAMU HAYYHOTO HCCICIOBAHUA SIBJICHUM npUupoabl, IMPOBOIUTH

HaOJIO/IeHUs], IIJIAHUPOBAaTh M BBINOJHATH OSKCHEPUMEHTHI, 00pabaTbiBaTh peE3yJIbTaThl H3MEPEHHI,
NPEJCTaBIATh pe3ylbTaThl W3MEPEHHH C MOMOIIbI0 Tabnui, rpagukoB U QGopmya, OOHApYKHBaTh
3aBHCUMOCTH MEXJy (PU3UUYECKUMHU BETMUMHAMHU, OOBACHATH NOJYUYEHHBIE Pe3yJabTaThl U JIeNaTh BBIBObI,
OLICHMBATh I'PAHHULIBI TOTPEIIHOCTEN PE3YIbTATOB U3MEPEHUN;

3. YMCHHA NMPUMCHATb TCOPCTUYCCKHUE 3HAHUSA TI0 (I)I/ISI/IKG Ha IPAaKTHUKE, PCIIATH (1)I/ISI/I‘IGCKI/IC
3ala4y Ha ITPUMCHCHUEC TMOJTYYCHHBIX 3HaHHfI;
4, YMCHHA W HABBIKW HNPUMCHATH IMOJYUCHHBIC 3HAHUA IJIA 0OBSICHEHHS IMPUHIIUIIOB JIeNCTBUS

BaKHEMIIINX TEXHUYECKUX YCTpOﬁCTB, PCHICHUSA MPAKTUYCCKUX 3aayq IMOBCEIHEBHOM JKH3HU, obecneueHuUs
0€30MMacHOCTHU CBOCH JKU3HHU, palUOHAJIBHOTO IMPUPOJOIIOJIE30BAHUS U OXPAaHLbL 01<py>Ka101u6171 CpCabl;



5. (dopmupoBanue yOeKIeHHS B 3aKOHOMEPHOH CBSI3M M MO3HABAEMOCTH SBJICHUU MPUPOIBI, B
O0OBEKTUBHOCTH HAyYHOT'O 3HAHMSA, B BBICOKOW LIEHHOCTH HAyKd B Pa3BUTUM MAaTEPUAIBHOW M JTyXOBHOM
KYJIbTYPBI JIFOCH;

6. pa3BUTHE TEOPETUUYECKOTO MBIIUICHUS HAa OCHOBE (OPMHUPOBAHUS YMEHHUU YCTaHABIMBAThH
GbaxThl, pa3nuyaTh NPUYUHBI U CIEACTBHS, CTPOUTH MOJEIH M BBIIBUIATh TUIIOTE3bl, OTHICKMBATH H
(bopMynHpOBaTh JOKA3aTENbCTBA BBIIBUHYTHIX THUIOTE3, BBIBOAWTH M3 AIKCIIEPHUMEHTAIBHBIX (DAaKTOB WU
TEOPETUYECKUX MOJENIeH (PU3NUECKUE 3aKOHBI;

1. KOMMYHHMKATHUBHBIE YMEHUS JOKJIAbIBaTh O pPE3yJbTaTaX CBOETO MCCIEA0BAHUS, yUaCTBOBATh
B JMCKYCCHM, KPaTKO M TOYHO OTBEYaTh Ha BOIPOCHI, UCIIOJIb30BATH CIIPABOYHYIO JUTEPATypy U ApYyrue
HCTOYHUKU UH(POpPMALUH.

Jlono/JHUTe/IbHAS JINTEpaTypa:
1. B. W. Jlykamuk, E.B. IBanoBa. COopHuk 3anau no ¢usuke, 7-9 knaccsl, MockBa «IIpocsemenue» 2022
2. A.B. Ilepbimkun. CoopHuK 33124 1o pusuke, 7-9 xnaccel, M3narensctBo «Ik3ameny 2022

3. A.E Mapomn, E.A. Mapon. /lunaktudeckne marepuainsl, Pusnka -9, «/Ipoda» Mocksa 2022

YYEBHO-METOAUYECKOE OBECIIEYEHHUE

1. YyeOnuk «®uzuka. 9 kinacey. [leppimikun M.B. I'ytaux E.M. VBanos A.U. IlerpoBa M.A. VYueGHuK
JUTs 001IIe00pa3oBaTeNIbHBIX YUpeXkKACHHH. 3-¢ m3nanue - M.: [Tpocsenienne, 2023
2. Jlykamuk B.1. Coopuuk 3amau o ¢pusuke. 7-9 kinaccel. — M.; [Ipocsenienue, 2017
3. IlpumepHble mporpamMMmbl Mo y4eOHbIM mpenMeram. ®usuka. 7 — 9 kmaccel: mpoekr. — M.:
[Ipocsemenue, 2015
4.I'pomrieBa O.U. KoHTpoabHBIE U caMOCTOSITEbHBIE PabOTHI Mo (us3mke 9 kmacc: Kk yueOHUKY A.B.
[Teppimknna. @usuka. 9xnacc. —M.: U3gatenscTtBo «Ik3amen» 2018.
5. Meroanueckoe nmocooue K yueouuky [lepoimkun A.A. ®I'OC. dunonosuu H.B., 2015
6. Coopnuk 3ama4 o ¢pusuke 7-9xi. A.B. [lepeimkun; coct. H.B.®unmonosuu.-M.: ACT: Actpens;
Brnagumup BKT, 2018
7. Pabouas TeTpanp o ¢usnke 9 xnacc k yueoHuky I[leprrimkuna A.B. @-9 k1. ®I'OC 2015. (KacssHoB
B.A., ImutpueBa A.®.).
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