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IlosicHuTeILHAS 3aMUCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHMs COCTaBJieHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHUU K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOU
oOpa3oBaTenbHOM mporpamMMmel, mpenctaBieHHbix B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TNpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Mecto yueoHoro npeamera «@u3uka» B y4eOHOM MJIaHe

Ha w3ydenue ¢usuku (0a30BbI YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hellemo), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 vaca (3 vaca B Heneno).

B3aumocBsi3b ¢ nporpaMMoii BOCIUTaAHUS

Hcnonp3oBaHWe BOCTHTATENBHBIX BO3MOYKHOCTEH COJNEpXKaHHUA YUEeOHOTO IpenMeTa
«Duzuka» a1 GOpPMUPOBAHHUS Y OOYUAIOMIMXCS TPAJUIIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX W
COLIMOKYJIbTYPHBIX IIEHHOCTEH Yepe3 Moa00p COOTBETCTBYIOIIMX 3ajad Ui peIIeHUs,
pOoOJIEMHBIX CUTYyallui AJis 0OCYKIEHHs B Kilacce.
Br160p 1 ricmonib30BaHMe Ha YpPOKaxX METOJ0B, METOIUK, TEXHOJIOTHH, OKa3bIBAIOIINX:

® BOCNIHTATENFHOE BO3JICHCTBHE HA JIMYHOCTh B COOTBETCTBHHM C BOCIHUTATEIBHBIM
U7eaIoM, IeJbI0 U 33ja9aMH BOCTIUTaHUS;

e TpUBICUYCHUE BHUMAHHS OOYJAIONINXCS K IIEHHOCTHOMY aclleKTy U3ydaeMbIX Ha ypoKax
SBIIGHUM, OpraHM3alMio WX PabOTHl € MOJTyd4aeMON Ha YpOKE COLHMAIbHO 3HAUYMMOM
nHpopmanuel — WHUIUUPOBAHUE €€ OOCYXAEHHS, BBICKAa3bIBAHUSA OOYYAIOIIMMUCS
CBOETO MHEHHS TI0 €€ MOBO/TY, BHIPAOOTKH CBOETO K HE OTHOIIICHUS;

® JIEMOHCTpAlMIO OOy4aroIUMCSl PUMEPOB OTBETCTBEHHOI'O, IPaXJAHCKOTO MOBEACHUS,
MPOSIBJICHUST YETIOBEKOIIO0MST M JOOPOCEpACYHOCTH, Yepe3 MOoa00p COOTBETCTBYIOUIUX
TEKCTOB Il YTEHMs, 3a7a4 JUlsl pelieHHs], IpPOOIEMHBIX CUTYyallMi Ui OOCYXJEHHs B
KJiacce;

® T[pUMEHEHHWE HAa YpPOKaX MHTEPAKTHUBHBIX (OpM paboOThl C  OOYYaArOIIUMUCS:
UHTEJUIEKTYaJIbHBIX UTP, CTUMYJIMPYIOUIMX IIO3HABATEIbHYI0O MOTHBALIMIO 00yUaroInXCs;
JMCKYCCHH, KOTOpbIE JAIOT O0YYaroLUIMMCsl BO3MOYKHOCTh IPHOOPECTU ONIBIT BEICHMS
KOHCTPYKTUBHOT'O JAMAJOra; IpymnioBOod paboThl WM paboOThl B Mapax, KOTOpPbIE ydaT
oOyyaromuxcs KOMaHIHOW paboTe U B3aUMOJICHCTBHIO € APYTUMHU 00y4arOIMMUCS;

® UHUIMHUPOBAHUE M MOMJCPKKY HCCIEN0BATEIbCKON NEATEIbHOCTH OOY4aroluXcsi B
paMKax peajin3aluy UMHU WHAUBUIYAJIbHBIX U IPYMIIOBBIX UCCIEI0BATENbCKUX IPOEKTOB,
YTO J1acT 00Yy4aroLUIMMCsI BO3MOKHOCTb ITPHOOPECTH HABBIK CAMOCTOSITEIIBHOTO PELICHMS
TEOPETUYECKON MPOOJIEMBbl, HAaBbIK I'€HEpUpPOBaHUsA U O(opMIIeHUsT COOCTBEHHBIX HJIEH,
HaBBIK YBa)XUTEJIILHOTO OTHOIIEHUS K Uy)KUM €M, O(QOPMIIEHHBIM B paboTax APYyrux
uccleoBaTelei, HaBbIK nyGJINYHOTO BBICTYILICHUS nepen ayauTopuei,
apryMeHTUPOBAHUS M OTCTAaUBAHMsI CBOEH TOUKHU 3pEHUS.

Conepxxanue y4eOHOro nmpeamera
7 knace

Pazgen 1. @usuka u e€é pojb B MO3HAHMM OKpYyXkawmero mupa. @usuka — Hayka o
npupoae. SBnenus npupoasl. PU3NUECKUe SIBICHUSA: MEXaHUYECKHE, TEIUIOBBIE, JIEKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3MepeHue ¢usnueckux BenuuuH. dDusnyeckue MpuOOpHI.
[TorpemnocTs u3mMepeHnii. MexayHapoHasi CHCTEMa €AWHHLI.

Kak ¢u3uka m apyrue ecrecTBeHHble HAyKd H3y4yaroT MPHPO]y. EcTecTBeHHO-Hay4HBIH
METOJl TO3HaHMsA: HaOIIOJEHUE, IIOCTAaHOBKAa HAyYHOTO BOIPOCA, BBIIBIKEHHE THUIIOTE3,
SKCMEPUMEHT M0 TPOBEpKE THUIOTe3, OObsACHEHHE HabmromaemMoro spieHus. OnmcaHue
(GU3NYECKUX SABICHUH C IOMOIIBIO MOJIENEH.

Lemoncmpayuu.


https://topuch.com/reshenie-prikladnih-zadach-cele-obucheniya-2-2-ispolezovate-ab/index.html
https://topuch.com/zritelenij-kontakt-s-auditoriej-kak-faktor-effektivnosti-publi/index.html

1. MexaHu4ecKue, TeIIOBbIC, SJIEKTPHUECKIE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.
2. ®wuznyeckue NpuOOPHl M MPOLEAypa MPSMBIX U3MEPEHHH aHAJOTOBBIM M IM(PPOBHIM
puOOpOM.
Jlabopamopuvie pabomul u onvimal.

1. Onpenenenue 1eHbI A€ICHUS IIKAIBI U3MEPUTEIBHOTO MPUOOpa.

2. U3mepenue paccTosHUIL.

3. Usmepenne 00bEéMa JKUIKOCTH U TBEPIOTO TeETA.

4. OmnpenenexHue pa3sMepoB MaJbIX TEl.

5. H3mepenume TemmepaTypbl TpU TIOMOINMA JKAJKOCTHOTO TEPMOMETpAa M JaTdHKa

TEMIIEPATYPHI.
6. IIpoBenenue uccienoBaHHA MO MPOBEPKE THIOTE3BI: AAIBHOCTh IMOJIETA IIApHUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbINE, YeM OOJIbIle BHICOTA ITYCKA.

Paznen 2. IlepponauasnbHble cBeJleHUS] 0 CTPOCHUH BellecTBA.

CrpoeHHe BEIECTBA: aTOMBI M MOJEKYJIBbl, WX pa3Mepbl. OMBITHL, JTOKa3bIBAIOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JlBmkeHne dacTul] BemecTBa. CBsI3b CKOPOCTH JBHKCHHS YaCTHI] C TEMIEPATypOM.
BbpoyHnoBckoe naBuxenue, muddys3us. BzaumoneicTBHe dYacTHI] BEHIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHWE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHE Ta30B, IKHJAKOCTEH H  TBEPBIX
(kpucTaUTMYeCKUX) Tel. B3auMocCBsI3p MEXIy CBOHCTBAMHU BEHISCTB B Pa3HBIX arperaTHBIX
COCTOSTHUSAX M WX aTOMHO-MOJICKYJSIDHBIM cTpoeHueM. OcOOEHHOCTH arperaTHBIX COCTOSHUI
BOJIBL.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JIBHKCHHS.

2. HabOmonenue nuddysun.

3. HaOmronenue siBIeHHM, OOBICHIIOMMXCS MPUTSHKEHUEM WIM OTTAJIKHMBAaHUEM YacTHUIL

BEIECTBA.
Jlabopamopmsie pabomul u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAJIOB (C UCTOJIb30BaHUEM (doTorpaduii).

2. OmbIThI 110 HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHHUSI Ta30B.

3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoAeicTBHE TeJl.

Mexannyeckoe JIBUKeHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBHKeHHe. CKOpOCTb.
CpenHss CKOpOCTb ITPU HEPABHOMEPHOM JBHKEHHUU. Pacy€r myTu U BpeMeHH JBUKCHHUSL.

SIBnenune wHepuuu. 3aKOH HHepuUuHU. B3aumoneicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBMXKEHHUS Tel. Macca kak mepa uHepTHOCTH Tena. [lnoTHocTe BemectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak xapakTepucTuka B3aummojeiicTBus Tten. Cuia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBI0 JAUHAMOMETpA. SIBIeHUE TATOTEeHUs U cuia Tsokectu. Cuia
TSHKECTH Ha JApyrux rmiaHetax. Bec Tema. HeBecomocts. CiiokeHHe CHII, HallpaBJICHHBIX IO
onHoi mpsimoii. PaBHogelicTByromas cun. Cuna Tpenus. TpeHrue CKONbKEHUS U TPEHHE MOKOSI.
Tpenue B mpupoie U TEXHUKE.

Jlemoncmpayuu.

1. HaGmroneHue MEXaHU4YeCKOTO IBHKEHHUS Tela.

2. VI3MepeHue CKOPOCTH MPSIMOJIMHEWHOTO IBU>KEHUSI.

3. HaOnroneHnue sBleHUS UHEPIIHH.

4. HabmogeHne U3MEHEHHS CKOPOCTH TIPU B3aMMOJICHCTBUH TE.

5. CpaBHeHHE Macc N0 B3aUMOJICHCTBHUIO Tell.

6. CroxxeHue cuil, HalpaBJICHHBIX MO OJHON TPSIMOM.

Jlabopamopuvie pabomul u onvimal.
1. Ompenenenue CKOPOCTH PAaBHOMEPHOTO ABMXKECHHUS (IIapUKa B KHUAKOCTH, MOJEIH
ANIEKTPUYECKOTO aBTOMOOMUIIS M TaK Janee).



2. OmpeneneHue cpenHedl CKOPOCTH CKOJBXKEHHsI OpycKa WM IIApUKA 1O HAKIOHHOU
IIJIOCKOCTH.
Ornpezenenue MmI0THOCTU TBEPJOTO Tea.
4. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh PACTsHKEHUS (IedopMaliu) MPYKUHBI OT
IIPUIIOKEHHOMN CHUJIBI.
5. OTMBbIThI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUS OT Beca Tejia U
XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3nen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

Hasnenue. CriocoObl yMEHBIIICHUS U yBEJIMUEHUs JaBlieHus. [{aBnenue raza. 3aBUCUMOCTh
NaBJIeHUs Tra3a oT 00bEMa, Temneparypsl. [lepenavya naBneHus TBEPABIMU TEIAMH, KUIAKOCTIMU
u razamu. 3akoH I[lackans. [lHeBmaTmueckue MamuHbl. 3aBUCUMOCTH JABJICHUS KUAKOCTH OT
rryounsl.  ['mapoctatudeckuit  mapamokc. CooOmiaroruecss  cocyabl. [ uapaBiIudeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpUuuHBI CylecTBOBAaHUS BO3AYIIHON
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue aTrmochepHOro aBiieHHUsA. 3aBUCHMOCTH
aTMOC(epHOTO JaBJICHHs OT BBICOTHI HaJ YpoBHeM Mopsa. I[Ipubopsl isi u3MepeHus
aTMOC(hepHOTO 1aBJICHHUS.

JlelicTBHE KUJIKOCTU U Ta3a Ha MOTPY)KEHHOE B HUX TeJl0. BrITankuBaromias (apxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Jlemoncmpayuu.
3aBUCHMOCTD JABJICHUS Ta3a OT TEMIIEPATYPHI.
[Tepenada naBneHUs KUIKOCTHIO M Ta30M.
Coo0mmaronmecs: CoCy/bl.
I'mapaBnuueckuit nmpecc.
[IposiBnenne neicTBUs aTMOC(HEPHOTO AABJICHHUS.
3aBUCHMOCTh BBITAIKUBAIOIIEH CHUJIBI OT 00BEMa TMOTPYKEHHOM dYacTH Tejla |
IJIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAIKMBAIONIEH CUJTbI BECY BHITCCHEHHOM KUJIKOCTH.
8. VYcnoBue muaBaHUs TeNl: IUIaBaHME WJIM TMOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TUNIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopmsie pabomul u onvimol.

1. HccnemoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMA MOrpyKEHHOM B KUIAKOCTD

4acTu TeJa.
2. OrmpeneneHre BBITAJKUBAIONMICH CHIIBI, JCWCTBYIOIICH Ha TeEJIO, MOTPY)KEHHOE B
AKUIKOCTb.

3. IlpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH Ha TeJIO B
KUAKOCTH, OT MACCHI Tela.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJKOCTH, OT 00bEMa MOrPYKEHHOHN B KUAKOCTh YaCTH Tejla U OT IUIOTHOCTH
KUIKOCTH.

5. KoncrpyupoBanue apeoMeTpa WIM KOHCTPYMPOBAaHUE JIOJKH W OIpeneicHue eé

rPy30M0bEMHOCTH.

Pazgen S. PaGoTa m MOIIHOCTB. JHEprus.

Mexanunueckasi pabota. MOLITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJOK, HaKJIOHHAs TMJOcKkocTh. [IpaBuio paBHOBecHs
peruara. [IpumeHeHnue mpaBuia paBHOBECHS pblyara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHHKH.
KIIJ] mpocTeix MexaHu3MOB. [IpocTbie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanuueckass sHeprus. Kunermueckas W mnoreHuuanbHas sHeprus. [IpeBparieHue
OJIHOTO BUJa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SJHEPTUU B MEXAHUKE.
Lemoncmpayuu.

1. TIpumepbl MPOCTHIX MEXaHU3MOB.

Jlabopamopuvie pabomul u onvimal.
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1. Omnpenenenue pa®OTHI CHIIBI TPEHUS MPU PABHOMEPHOM [BIDKEHUHM Teja IO
TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccrnenoBanue ycIoBH paBHOBECHS pblyara.

3. Usmepenue KIIJI HaKJIOHHON TIOCKOCTH.

4. H3yueHue 3aKOHA COXpaHEHUS MEXaHUYECKOM dHEPrUu.

8 kiace

Paznen 6. TenioBble siBIeHHS.

OcCHOBHBIE I10JI0KEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpUHU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyJd. OTBITBI, TOATBEPXKIAIOIINE OCHOBHBIC TMOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOTO COCTOSIHHI BemecTBa. Kpucramwmmueckue u
amopdusie Tena. OObsiICHEHNE CBOMCTB T'a30B, )XKUAKOCTEH M TBEPABIX TEJI HA OCHOBE TMOJIOKEHUHN
MOJICKYJISIpPHO--KUHETHYeCKON Teopun. CMauWBaHWE W KaNWUISPHBIE SBJICHUS. TeIIoBOe
pacIIupeHue u cxxarue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBIDKCHHS YacTHII.
Buyrpennsss sHeprus. CrocoObl W3MEHEHHS BHYTPEHHEW JHEpruu: TeIvionepenada u
COBepIIIeHHE padoThl. Bubl Terionepenayu: TEMIONpOBOHOCTh, KOHBEKITHS, H3TyUeHHE.

KonmuuecTBo TemmoTel. YaenbHas TEIIOEMKOCTh BEMIECTBA. TemIOOOMEH W TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBieHme u OTBepAeBaHUE KPHUCTALTUYCCKUX
BEIIECTB. YJelbHas TemioTa ruaBieHus. [lapooOpasoBanue u KoHjaeHcamnws. Mcmapenue.
Kunenue. YnenbHas TteroTa mnapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHUS OT
aTMOC(hepHOTO JTaBJICHHS.

BrnaxnocTs Bo3ayxa.

DHeprus TOTUIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHHUSL.

[Ipunnumer pabotel TernoBbix asuratenei KIIJ[ temmoBoro nsurartens. TeroBbie
JIBUTATEIN U 3alllUTa OKPYXKAIOUIei cpebl.

3aKOH COXpaHEHHUS U MPEBPALICHHS SHEPTUU B TEIUIOBBIX MPOIIECCax.

Jlemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysun.
Habmonenue siBjaeHU cMaynBaHUS M KaMWJUTSIPHBIX SIBJICHHM.
Habnroienue TemnoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa M HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna u3mepeHus: TeMiepaTypsbl.
Bune! Teronepenayu.
OxnaxkJieHue Mpu COBEPLICHUHN PAOOTHI.
Harpeanue npu coBepiiieHUH padOThl BHEUTHUMH CHUIIAMH.
0. CpaBHeHuEe TEMIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
1. HaOmroneHue KumeHus.
12. HabmroieHue nocTosSHCTBA TEMIIEPATyphI PH TUIaBICHUH.
13. Mozenu TeIUIOBBIX ABATraTeeH.
Jlabopamopuvie pabomul u onvimal.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CHUIJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

2. OTmbITHI IO BRIPAIIMBAHUIO KPUCTAIIJIOB MOBAPEHHOMN COJIM UITU caxapa.

3. OmbITHI 10 HAOIIOIEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KHUAKOCTEH 1 TBEPABIX TEI.

4. Onmnpenenenue AaBleHUs BO3yXa B OalsIOHE IITIPHIIA.

5. OmnbITel, EMOHCTPUPYIOIINE 3aBUCUMOCTH [aBJICHHUS BO3AyXa OT ero obOnéma u
HarpeBaHUs WIH OXJIAKICHHUS.

[IpoBepka TUNOTE3bl JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJNOWKA JKUIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphl.
7. Habnronenue u3MeHEeHHsI BHYTPEHHEH SHEPTUU Tella B pe3yabTaTe Terionepeaadn u
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paboThI BHEIITHUX CHUIL.

8. HccnenoBaHue sSBICHUS TEILIOOOMEHA MTPH CMEUITMBAHUH XOJIOTHOW U TOPSYCH BOIBI.

9. OmpeneneHue KOJIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW TIPH TETUIOOOMEHE ¢
HarpeTbiM METAJUTMYECKUM [UITUHAPOM.

10. Onpenenenne yaenbHOU TETNIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue mnpoiiecca UCHapeHusl.

12. Onpenenenne OTHOCUTENFHON BIIAXKHOCTH BO3/yXa.

13. Onpenenenne yaenbHON TEIUIOTHI TUTABJICHUS JIbJIA.

Pa3jnen 7. DilekTpuyeckne  MATHUTHbIE SIBJICHHS.

Onektpuzarus Tesl. J[Ba poma 3JeKTpUUeCKHX 3apsaoB. BzaumonelcTBHE 3apssKeHHBIX
ten. 3akoH Kymona (3aBUCUMOCTh CHIIBI B3aHUMOJCUCTBHS 3apSKEHHBIX TEI OT BEJIUYUHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIAMH ).

Onektpuyeckoe mnoJie. Hanpsok€HHOCTD AeKTpudeckoro moss. [IpuHIUI Cyneprno3uinu
ANIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaaoB. DJIeMEHTapHBIM snexkTpuueckuid 3apsan. CrpoeHue
atoma. [IpoBOTHUKY U TUAIIEKTPUKHU. 3aKOH COXPAHEHHS IJIEKTPUUECKOTO 3apsija.

DONEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUHWKH
MOCTOSTHHOTO TOKa. JIEMCTBUSI AJIEKTPHUYECKOTO TOKa (TETUIOBOE, XMMHUYECKOE, MAarHHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onektpuyeckas 1enb. Cuima Toka. DiekTpuueckoe HampspkeHne. CONnpoTHBICHHE
MIPOBOJIHMKA. YJEIbHOE CONPOTHBIEHHE BellecTBa. 3akoH Owma o  ydacTKa ILEenu.
[TocnenoBarenpHOE U NapauIeTbHOE COEIMHEHNE IPOBOIHUKOB.

PaGota u MolrHOCTD 3MeKTprYecKkoro Toka. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U IOTPEOUTENH IEKTPUUYECKOI 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHbIE MarHWTHI. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJe.
MaruuTHO€ 1oJie 3eMJIM U €ro 3HaYeHue Jyis Ku3HU Ha 3emiie. OnbIT Opcreaa. MarautHoe noJie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3IeKTpOMaraiuToB B TeXHUKE. JleiiCTBHE MarHUTHOTO MOJIs
Ha IIPOBOJHHUK C TOKOM. OJIEKTPOJABUIATENb IOCTOSHHOIO TOKa. lMcrmosnb3oBaHue
AJEKTPOJIBUraTeel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apages. SBiaeHue  AIEKTpOMAarHUTHOM  wHAYKHMU. [lpaBwino  JleHna.
OnekrporeHepatop. CrocoObl MNOMYyYEHHUS JIIEKTPUYECKOW HHEPruu. ODIJIEKTPOCTAHIMU Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jlemoncmpayuu.

DnekTpusanus Teil.

JIBa pojia ANEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOoKCTBO U ACUCTBUE IIEKTPOCKOIIA.

DneKTpocTaTUYeCKass UHIYKLUS.

3aKOH COXpaHEHUs EKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUDIIEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcroyHuky NOCTOSTHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

0. DnexTpuuecKuil TOK B )KHIKOCTH.

1. T'a30BbIi1 pa3ps.

12. 3mepeHue Cuiibl TOKa aMIepPMETPOM.

13. U3mepenue 3MeKTpHUUecKOro HApsKEHUS! BOIBTMETPOM.

14. PeocTaT 1 Mara3uH COMPOTUBIICHHIA.

15. B3aumoaelicTBHE IOCTOSTHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXXHOCTHU Pa3/IeJICHHs TOJTIOCOB MarHUTA.
17. MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmeIT Dpcrena.

19. MarauTtHoe noje ToKa. JJIeKTPOMarHur.
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20. JleiicTBME MarHUTHOTO MOJISt HA TPOBOIHHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccrnienoBanue sIBICHUS 3J€KTPOMAarHUTHOW MHTYKIIUH.

23. OnbiTer Dapajes.

24. 3aBUCUMOCTD HalpaBJIeHUS! HHIYKIIHOHHOTO TOKA OT YCJIOBH €ro BOSHUKHOBEHUSI.

25. DIEeKTpOTeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnule pabomul u onvimoi.

OmnbITH IO HAOIOICHHUIO IEKTPHU3AIMH TEJI MHIAYKIIUEH U IIPH COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO 0JI HAa IPOBOJAHUKH U JUDJIEKTPUKH.
COopxka u mpoBepka pabOThI AMEKTPUIECKOM MU MOCTOSHHOTO TOKA.

W3mepenue u peryinpoBaHUe CUIIbI TOKA.

N3mepenue u perynnpoBaHue HalpsHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO Y€PE3 PEIUCTOP, OT CONMPOTUBIICHUS
pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OmnbITel, JEMOHCTPHUPYIOLIUME  3aBUCUMOCTb  3JEKTPUUYECKOTO  CONPOTUBIICHUS

MIPOBOJIHHUKA OT €ro JJIMHBI, TUIOIIAIN MONIEPEYHOr0 CEYEHHs U MaTepHara.
8. IlpoBepka mpaBwiia CIOKEHHS HANPSHKCHUH TPU TIOCIEIOBATEIHHOM COCITUHEHHUU
JIBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MapaUIETFHOM COSTUHEHUH PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPHUYECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11. Omnpenenenrie MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenmoBanme 3aBHCHUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIOYKY, OT HAPSKCHHS

Ha HEW.

13. Onpenenenue KI1J] narpeBarens.

14. UccnenoBanre MarHUTHOTO B3aUMOJAEHCTBUS TOCTOSTHHBIX MarHUTOB.

15. 3yyeHne MAarHUTHOTO TOJS MOCTOSHHBIX MAarHUTOB NpU HUX OOBEIUHEHUU U

pa3aeneHuH.

16. UccnenoBanue AeWCTBUS 2JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHl, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIbI B3aUMOAEHCTBUS KaTYIIKA C TOKOM U

MarHuTa OT CUJIbl TOKA U HallpaBJICHUs TOKA B KaTYyILKeE.

18. M3yuenue aelCTBUS MarHUTHOTO I10JIs1 HA IPOBOHUK C TOKOM.

19. KoncrpynpoBaHue u u3ydeHue paboThl JIEKTPOIBUTATEIS.

20. Usmepenne KII] anekTpoaBuraTeibHOM YCTAaHOBKH.

21. OnpITEl MO MCCIEIOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOM MHIYKLMHU: HCCIIEIOBAHUE

M3MEHEHHMH 3Ha4eHUs U HalpaBJIeHUsl UHYKLIHOHHOTO TOKA.
9 knace

Pazgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe npwxeHune. MatepuanbHas Touka. Cucrema orcdéra. OTHOCUTEIBHOCTH
MEXaHUUYECKOro JBW)KEHUs. PaBHOMepHOe mpsiMoiMHeNiHoe [BHkeHue. HepaBHoMmepHOe
npsMosiHeiiHoe nBrkeHue. CpeiHss M MTHOBEHHAs CKOpPOCTh Tejda IPU HEpPaBHOMEPHOM
JIBYOKEHUU.

Yckopenue. PaBHoyckopeHHOe npsiMosiMHeHoe ABrkeHne. CBoOoiHOe nageHue. OnbIThl
lanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrtora oOpamenus. JIuneitHas u
yri0Basi CKOpoCTHU. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: CHJIa TPEHUS CKOJIBKEHHS, CHja TPEHUs
IIOKOS, IPYTU€ BUJIbI TPEHUSL.

Cuna TsKECTM M 3aKOH BCEMHMPHOIO TATOTEHHS. YCKOpEHHE CBOOOJHOTO MaJeHUs.
IBuxenue 1uiaHer Bokpyr Comnupa. IlepBas kocmmueckas ckopocTe. HeBecoMocTs
IIEpPETPY3KH.
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PaBHoBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIUIEHHON OChIO BpalleHus1. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3meHnenue ummyinabca. MMnynbc cuibl. 3aKOH COXPAaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b

SHEPruu

u pa6OTI)I. HOTGHHI/Ia.HI)HaSI OHEpruga TCjia, MOAHATOIO HaJd IMOBCPXHOCTHIO 3CMIJIM.

[ToreHnmanpHas 3Heprus C:karod npyxuHbl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTHH.

Jlemoncmpayuu.

1. HabGmroneHue MEXaHU4ECKOTro JIBUKEHUS TeJla OTHOCUTEIbHO Pa3HbIX TEJ OTCUETA.

2. CpaBHEeHHE TyTeH W TPACKTOPHHA IBIKEHHUS OJHOTO M TOTO K€ TeJa OTHOCHTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3mepeHne CKOpOCTH B YCKOPEHUS MPSMOITMHEWHOTO IBYKEHHSL.

4. UWccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMUS.

5. HaOnronenue nBuxeHMs Teja Mo OKPYKHOCTH.

6. HaOmoneHne MexaHHMUECKUX SBIICHHA, TPOUCXOIAIINX B cucTeMe oTcuéTa «Temexkay
IpH1 €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEIBHO KaOMHeTa (PU3HKH.

7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MAcChl Tejla U JeMCTBYIOUIEH Ha HETO CUIIBI.

8. HaOmromeHue paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEJl.

9. HM3meHeHue Beca Teja MPH YCKOPEHHOM JBHKECHHH.

10. Tlepenavya ummynbca Ipy B3aUMOJICHCTBUAN TEJI.

11. IIpeoGpa3oBaHus SHEPTUU HPU B3aUMOJCHCTBUH TEJI.

12. CoxpaHeHre UMITYJTbCca IPY HEYIPYTOM B3aHMOICHCTBHH.

13. CoxpaHeHne UMITyJIbCca MPU a0COFOTHO YIPYTOM B3aUMOICHCTBHH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. Coxpanenne MexaHUYECKOHN PHEPTHUU MTPU CBOOOTHOM TIaICHHH.

16. CoxpaHeHre MeXaHU4ECKOHN 3HEPruy NPH JBMKEHUH TeJla MO JeHCTBUEM MPYKUHBI.

Jlabopamopmsie pabomul u onvimol.

1. KoncTpynpoBaHMe TpakTa Al pa3rOHAa M JAJbHEHIIEro pPaBHOMEPHOIO JABHKEHUS
LIapUKa WU TEJIEKKH.

2. OmpeneneHue cpeJHEH CKOPOCTH CKOJIBKEHUs OpycKa WJIM JBHXKCHHs IIapHKa I10
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHne yCKOpPEHUs Tela HPU PAaBHOYCKOPEHHOM [BM)KEHUHU I10 HAKJIOHHOMN
IJIOCKOCTH.

4. W ccnenoBaHue 3aBUCHMOCTH ITyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBUKEHUU 0e3
HayvaJlbHON CKOPOCTH.

5. IlpoBepka rumorespl: €cCiW IpU PAaBHOYCKOPEHHOM JIBUKEHUH Oe3 HadajabHOM
CKOPOCTM IIyTM OTHOCATCA KaK psJI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
IIPOMEXYTKHA BPEMEHHU OJTMHAKOBBI.

6. HccienoBaHue 3aBHCHUMOCTH CHUJIbl TPEHMS CKOJIBKEHHS OT CHJIbI HOPMAaJbHOTO
JIaBJICHHUSL.

7. OmnpeneneHue KodPpPUIUEHTa TPEHUS CKOJIBKEHUSL.

8. OmnpeneneHue KECTKOCTH MPY>KUHBI.

9. Omnpenenenne pabOThl CHUIBI TPEHHUS MPU PABHOMEPHOM JIBUKEHHMH Tela 10
TOPU30HTAJIBHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHl CHIIBI YNPYrOCTH NpU NOAbEME TIpy3a C MCIOJB30BAaHHUEM
HETO/IBM)KHOTO U TIOJBMYKHOTO OJIOKOB.

11. 3yyeHue 3akoHa COXpaHEHUS SHEPTHH.

Pazgen 9. Mexannyeckne K0JJe0aHUs H BOJIHBI.

KonebarenpHoe amxkeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUM: MEpUoj, 4acToTa,
aMIuTyna. MaremaTuueckKMili M NOpPYKMHHBIM MasTHUKHU. [IpeBpaiieHue »Hepruu mnpu
KOI€0aTeIbHOM IBIDKEHUU.



3aryxatomue kojeOaHus. BeiHykaeHHble konebanus. Pezonanc. MexaHuyeckue BOJHBI.
CaoiicTBa MexaHnueckux BoJH. [IpoionbpHbIe U nonepeyHbie BOIHBL. J[JInHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MexaHUYeCKHE BOJHbI B TBEPIOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. HGpa3ByK U yIbTpa3BYK.
Jlemoncmpayuu.
1. HaOGmonenue kojeOaHmid T O ICHCTBUEM CHIIBI TSDKECTH U CHIIBI YIPYTOCTH.
2. Habmopnenue xosiebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
3. Habmionenune BBIHYXIEHHBIX KOJEOaHMIA U Pe30HAHCA.
4. PacnpocTpaHeHue IpoJ0IbHBIX U MONEPEYHBIX BOIH (Ha MOJIENHN).
5. HaOnroneHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKyCTHYECKHi PE30HAHC.
Jlabopamopusie pabomul u onvimol.
1. Omnpenenenue yacToThl U EPUOAA KOJIEOAHUN MAaTEMATUYECKOTO MasiTHUKA.
2. OmpeneneHre 4acTOTHI M EPUOJIa KOJICOaHUH MPY>KMHHOTO MasiTHUKA.
3. HccrnenoBanme 3aBUCHMOCTH TEpHOAa KOJEOAHWHA TOABEIIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. HWccnenoBaHue 3aBHCHUMOCTH IepHoJa KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. TlpoBepka HE3aBHCHMOCTH TIEpHOJa KOJeOaHWI Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl rpysa.
6. OmnbITEL, JEMOHCTPUPYIOIINE 3aBUCHMOCTh IEpHOJia KOJCOAHWH TPYKUHHOTO
MasiTHUKA OT MacChl TPy3a U KECTKOCTU MPYKUHBI.
7. VI3amepeHue yckopeHus: CBOOOAHOTO NaICHNUS.
Pa3znen 10. DjieKTPOMArHMTHOE 1OJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMArHuTHOE TMOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [lIkana snexkTpoMarHUTHBIX BOJH. Mcnonabp3oBaHue 3/1€eKTPOMAarHUTHBIX BOJIH Ui COTOBOM
CBSI3H.
DJleKTpoMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BOJIHOBBIE CBOWMCTBA CBETA.
Jlemoncmpayuu.
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BouHOBBIE CBOIICTBa CBeTA.
Jlabopamopmsie pabomul u onvimol.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIUILI0 MOOMIIBHOTO TesedoHa.
Pazpen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas monenb cera. Vcrounuku cBera. lIpsMonmHeliHoe pacmpocTpaHEHUE CBeETa.
3armenus Connia u Jlynsl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)KEHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [loHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHKEe MOTHOTO BHYTPEHHETO OTPAXKEHHS B ONTUYECKUX CBETOBOJAX.
Jlunza. Xox myueit B mnmH3e. Onrtuyeckas cucreMa ¢oToamnmnapara, MHKPOCKONa U
Teneckomna. ['a3 kak ontudeckas cucrteMa. baM3opykocTs U 1adbHO30PKOCTb.
Pasnoxxenue 6enoro ceta B criekTp. OnbiTel HptoToHa. ClioskeHHE CIEKTPaTbHBIX [IBETOB.
Jucnepcus certa.
Jlemoncmpayuu.
[IpsiMonMHENHOE pacTIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyuei B cobuparomeit JuHse.
XoJ Jlydel B pacCenBaroLeH JIMH3E.
[Tomy4yenne n300pa>keHui ¢ TOMOLIBIO JTUH3.
[Mpunanmn neiictBus doroanmnapara, MUKPOCKOTIA U TEIECKOTIA.
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10. Mogens rinasa.

11. Pa3znoxeHne OEIoTro CBETA B CIICKTD.

12. Tlonydenue Ge0TO CBETA MPH CIIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimal.

1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPAaKEHUSI CBETOBOTO JIy4a OT YIJla IaJeHusl.

2. N3ydeHue xapakTepUCTHK M300paXeHHS IPEAMETa B ITIOCKOM 3epKajie.

3. MHccrenoBanue 3aBHCUMOCTH yIJIa MPEIOMIICHHSI CBETOBOTO JIyda OT yIJIa MajgeHHus Ha
IPaHULIE «BO3LyX—CTEKIION.

[Tony4yenue n300pakeHUI C MOMOIIBIO COOMPAOIIEH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M OITUYECKOM CHITBI COOMPAOIIECH JTMH3HI.
OnbIThI 10 Pa3I0KEHUIO OEJI0r0 CBETa B CHEKTP.

OnbITEL 1O BOCHPUSATHIO IIBETA MPEAMETOB NMPU WX HAOIIOJCHUHM 4Yepe3 IIBETOBBIC
(GUIBTPBIL.

Pa3nen 12. KBanToBbIe sIBJIEHHUS.

OmnsiTel Pesepdopaa u nminanerapuas mojens aroma. Monens aroma bopa. Ucnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PanmnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbBIE mpeBpamienus. llepuon
MOJIypacnaia aTOMHBIX sIJIEp.

SnepHble peakivy. 3aKOHBI COXPAHEHHUS 3apsI0BOTO U MAacCOBOIO YMCE. DHEPTUs CBS3H
aToMHBIX siiep. CBsi3b Macchl W SHeprud. Peakmuu cuHTe3a W AeneHus snuep. VcTouHwku
sHepruu CoJiHIA U 3BE3L.

AnepHas sHepreTuka. JleicTBHA paAMOAKTUBHBIX N3JIy4EHUH Ha )KUBbIE OPTAHU3MBI.
Jlemoncmpayuu.

1. CnexTpsl U3Ty4eHUs U TOTJIOMICHHUS.

2. CpexTpbl pa3IMYHBIX Ta30B.

3. CmexTp BoAOpoOIa.

4. HalGmrogeHue TpekoB B kamepe BuibcoHa.

5. PaboTta cuérunka HOHU3UPYIOIIUX U3TyUYeHUH.

6. Perucrpauus uzinydyeHus: IpUPOJIHBIX MUHEPAJTIOB U MPOYKTOB.

Jlabopamopmsie pabomul u onvimol.

1. HaGmroneHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHUS.

2. HccnenmoBaHue TpPEKOB: HM3MEPEHHE DHEPIMHM YacTUIIBI IO TOPMO3HOMY IYTH (110

dhoTtorpadusim).

3. H3mepenwne paguoakTUBHOTO (OHA.

IHoBTOPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBHO--0000MIAIONMI  MOIYTb MpeAHA3HAYeH [UIS CHUCTEMaTu3allud |
000011eHUS TPEIMETHOTO COACPIKAHUS U OIBITA IESATEIBHOCTH, MPUOOPETEHHOTO P U3YUCHHUH
BCEro Kypca (pU3uKHU, a TaKXkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuxcs, BEIOPABIIMX 3TOT YU€OHBIH MPEAMET.

[Ipy wu3ydeHUHM JAHHOTO MOJIYAS peaNu3ylTCs U CUCTEeMATH3UPYIOTCS  BHJIBI
NeSITeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TIAaHUPYEMbIX Pe3ylbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAYJHas
rPAMOTHOCTh: OCBOECHHME HAYYHBIX METOJOB HCCIIEIOBAHMS SIBICHUW TNPUPOIbl U TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBICHUS, MPUMEHSSI TOJTy4YeHHBIE 3HAHUS,
peuaTh 3a/1a4u, B TOM YUCJI€ KAUYECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpyHUMNIMAIBHO IEATETbHOCTHBIN XapaKTep AJAHHOTO pa3jiesa pealn3yercs 3a CYET TOTo,
9TO0 00yUaIOUeECs BHIMOIHSIIOT 3aaHUs, B KOTOPBIX UM MPEAIaraeTcs:

® Ha OCHOBE TOJYYCHHBIX 3HAHWW pPACIIO3HABATh M HAYYHO OOBSACHATH (UIUUYECKUE
SIBJICHUS B OKPYXKAIOIEl MPUPOJI€ U TOBCEAHEBHOM JKU3HU;

® ICIIOJIb30BAaTh HAyYHbIE METOJbI UCCIEIOBAHUS (PU3UUECKUX SBJICHHM, B TOM YHCIE IS
MPOBEPKHU TMUIOTE3 U MOTYyYEHUS TEOPETUUECKUX BBIBOJIOB;

No ok
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e OOBSCHATH HaydyHble OCHOBBI HauOoyiee BaXHBIX JIOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTMI, HampuMep, MPAKTUYECKOTO HCIIOJIb30BAHUS Pa3IMUHBIX HCTOYHHMKOB
SHEPruM Ha OCHOBE 3aKOHA IIPEBPAILECHMS] U COXPAHEHMsS] BCEX H3BECTHBIX BHJIOB
SHEpPIruMu.

IInanupyemMsle pe3yJIbTAThl 0CBOEHHS YUeOHOI0 MpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThl:
1) nampuomuueckoe eocnumanue:

® IIPOSBICHME MHTEpPeca K MCTOPUUM U COBPEMEHHOMY COCTOSIHMIO POCCHMCKOMN
(bu3nIeCcKoi HayKH;

® IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;

2) epadicoanckoe u 0yX08HO-HPABCMEEHHOE 60CNUMAHUE.

® TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX H
STHYECKHUX TPOOIIeM, CBA3aHHBIX C IPAKTUIECKUM IIPUMEHEHHUEM JIOCTHIKCHUH (PH3HKH;

® OCO3HaHUE BAXHOCTH MOPATbHO--3THYECKUX MPUHIIUIIOB B IS TEIHHOCTH YUEHOTO;

3) acmemuueckoe 80cnumaHue:
® BOCHIPHUATHE ICTETHYECKUX Ka4eCTB (PH3MUECKON HAYKU: €€ TAPMOHUYHOTO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;
4) yennocmu HayuHo20 NOZHAHUA!

® 0CO3HaHWE IEHHOCTH (PU3MYECKOW HAyKH KaK MOIHOTO MHCTPYMEHTA TO3HAHHS MUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUI, BaXKHEHIIEH COCTABIIAIOIIEH KYIbTYpHI;

® pa3BHUTHE Hay4YHOU JIFOO03HATEIHHOCTH, HHTEPECA K HCCIIEIOBATENBCKOM I TETFHOCTH;

5) opmuposanue Kynomypsvi 300P06bs1 U IMOYUOHANLHOLO ONACONOTYHUSL:

® OCO3HaHME IIEHHOCTH 0Oe30macHoro olpasza >KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHpE, BaXXHOCTH MpaBUi O€30IaCHOrO IOBEIEHHUS Ha TPAHCIOpPTE, Ha JA0pOrax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 000PYI0OBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e c(hOopMHUPOBAHHOCTH HaBBIKA PEQIICKCUH, TPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TaKOTO
e TpaBa y APyroro 4eloBeKa;

6) mpyoosoe socnumanue:

® AKTHMBHOE YYacTUE€ B pEIICHHHM MPaKTHYeCKUX 3afgad (B paMKax CEMbH,
o0pa3oBaTeNbHOM OpraHu3ali, ropojAa, Kpas) TEXHOJOTUYECKOW U COLMaIbHOU
HaIpPaBJICEHHOCTH, TPEOYIOIIKUX B TOM YHCIIE U (PU3HMUECKUX 3HAHUIA;

® UHTEpeC K MPaKTHUYECKOMY M3YUeHHIO MPodeccHil, CBSI3aHHBIX ¢ (DU3HUKOI;

7) 9KON02UYeCcKoe 80CNUMAaHUe:

e OpuUeHTalMs Ha MpUMEHEHHe (PU3MYECKHX 3HAHWM A pelleHds 3a7ady B oO0nactu
OKpY)KalIlleld cpeapl, IUIAaHUPOBAHUS TIOCTYIKOB W OLEHKH HX BO3MOXKHBIX
MOCJIEICTBUH JIJIs1 OKPYXKAIOUIEH cpeabl;

® 0CO3HaHHUE TN00aTBHOIO XapaKTepa SKOJOTHYECKUX MPOo0JieM U MyTeil UX pelieHus;

8) aoanmayus Kk uUsMEHAIOWUMCSL YCI0BUAM COYUANLHOL U NPUPOOHOT CPEObL.

® TOTPEOHOCTh BO B3aUMOJCHCTBUM MPHU BBIMOJHEHUHM HCCIEAOBAaHUNH U IPOEKTOB
(bu3nuecKoil HaNMpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® T[IOBBILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO 1EATEIbHOCTb;

e TOTPeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUU, B TOM uucie (OPMYIHPOBATH UIACH,
MOHATHS, TUTIOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;

e 0CO3HaHue 1e(UIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN B 001acTH (PU3HKH;

® TUIAHUPOBAHME CBOETO PA3BUTHS B MPHOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

® CTpEeMJICHHE aHAJIM3UPOBATh U BBISIBISITH B3aWMMOCBS3M MPHPOJBI, OOIIECTBAa U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

® OILIEHKAa CBOMX JACUCTBUI C y4ETOM BIMSHHUS Ha OKPYKAIOUIYIO CPedy, BO3MOXKHBIX
rJ100abHBIX MOCIEICTBUH.
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MeTanpeaMeTHbIe pe3yJIbTAThHI:
To3nasamenvHule yHugepcaivhvie yueOHvle 0elicmaus
Basoswvie nocuyeckue oeticmeus:

BBISIBJIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKU 0OBEKTOB (SBICHHIA);
YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIacCHU(PUKALIMKI, OCHOBAHUS IJIs1 0000IEeHUS
Y CpaBHEHHS,

BBISBJIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHS B PacCMATPUBAEMbIX (paKkTax, JaHHBIX U
HAOIIOJICHUSX, OTHOCAIIUXCS K (PHU3UICCKUM SIBIICHUSIM;

BBIABJIATL IMPUYMHHO--CICACTBCHHLIC CBA3U IIPpU H3YUYCHHUU (1)I/I3I/I'~I€CKI/IX SIBJICHUH U
IponecCcoB, ACIaTb BBIBOJAbI C HCIOJB30BAHUCM JACAYKTHUBHBIX W HHAYKTHUBHBIX
YMO3aKJ'IIO‘~IeHI/II\/JI, BBIIBUT'aTh TUIIOTE3bI O B3aUMOCBIA3AX (1)I/I3I/IT-I€CKI/IX BCJINYNH,
CaMOCTOSITEJIBHO ~ BBIOMpATh CHoco0 pemieHus ydyeOHOW (u3nueckodl 3aaayuu
(cpaBHEeHHE HECKOJIbKUX BapUAHTOB pEIIEHHs, BBHIOOP Hamboiee MOAXOASIIETO C
Y4ETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPHUEB).

baszosvie uccneoosamenvckue oelicmeusi.

HCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEILCKII MHCTPYMEHT TTO3HAHMUS;

MPOBOJUTH IO CaMOCTOSITEIbHO COCTABJICHHOMY TIUIaHY OTBIT, HECJIOXKHBIN
(bM3UYEeCKUil HIKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (PU3NUECKOTO SBIICHMUS;
OIIEHWBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH HMH(GOPMAIINIO, TIOJYYEHHYIO B XOJIE
WCCTIeA0OBAHUS WU DKCTIEPUMEHTA,;

CaMOCTOSITENNPHO  (popMynupoBaTh 000OIIEHUS W BBIBOJABI IO  pe3yjibTaTam
MIPOBEIEHHOTO HAOJIO/IEHUS, OTIbITA, UCCIIEIOBAHMS;

MIPOTHO3UPOBATH BO3MOKHOE JalibHEMIIIee pa3BUTHE (PU3NYECKUX MPOIECCOB, a TAKXKE
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHUU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Paboma ¢ ungopmayueti:

MPUMEHSATh Pa3IMYHbIE METOJbI, HHCTPYMEHTBI W 3alpOChl MPH IOWCKE W OTOOpe
MH(POPMAIIUK WU JAHHBIX C YIETOM NPEII0KEHHON yueOHOM (hHU3MIEeCKOM 3a/1a4u;
aHATM3UPOBaTh, CUCTEMATH3HPOBATh M WHTEPIPETHPOBATH MHPOPMALIUIO PA3THUHBIX
BUJIOB U ()OPM TIPEICTABICHHUS;

CaMOCTOSITEIIEHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpEACTaBICHUS HHGOPMAIMH |
WUTIOCTPUPOBATh pelIacMble 3a7a4l HECJIOXHBIMH CXEMaMH, JuarpaMMaMd, WHOU
rpaduKoi U UX KOMOMHAIUSIMU.

Kommynuxamusnvle ynusepcanvuvie yuebHvle oeticmeus:

B Xo0Jie OOCYXKJCHHMs y4eOHOro Marepuajia, pe3yJbTaTOB JIA0OPATOPHBIX pabOT M
MIPOEKTOB 3aJ[aBaTh BOIPOCHI TI0 CYIIECTBY 0OCY)KIAaeMOM TEMbl M BBICKAa3bIBATh UJICH,
HAaIleJICHHBIC Ha PEIICHHE 3a]au U MO yIep)KaHue 0J1aroKeaaTeIbHOCTH OOICHHUS,
COIMOCTaBISATh CBOM CYXJCHHUS C CYXICHUSAMHU JPYIHMX YYaCTHHUKOB JIMAJIOTa,
OoOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

BBIpaXKaTh CBOKO TOYKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTAX;

NyOJIMYHO  MPEICTABIATh  PE3YJbTaThl  BBIMOJHEHHOTO  (U3UYECKOTO  OIbITa
(dKcTiepuMeHTa, UCCIeI0BaHus, IPOCKTA);

MOHUMATh M HUCHOJb30BaTh MPEHMYILECTBA KOMAHIHOW M WHAWBHIYaIbHOU pPabOTHI
MIPH peIIeHUH KOHKPETHON (hU3HUECcKoil MpoOIeMbl;

MPUHUMATh 1eTH COBMECTHON JAeATeIhbHOCTH, OpPraHM30BBIBATH NEHCTBUS MO €&
JOCTHIKEHHIO: PACHpeeNATh POlid, 00CYKIaTh MPOLIECCHl M PE3YIbTaThl COBMECTHOMN
paboTel, 000011aTH MHEHHSI HECKOJIBKUX JTIO/ICH;

BBITIOJIHATh CBOIO YacTh pabOThI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara MO CBOEMY
HaIpPAaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBUSA C APYTUMU WICHAMH KOMaH/IbI;
OIICHMBATh KayecTBO CBOEro BKJIaga B OOMUNA MPOAYKT TO KPUTEPHUSIM,
CaMOCTOSITENILHO CPOPMYITHPOBAHHBIM YUACTHUKAMHU B3aUMOJICHCTBHSL.

Pezynamusnule ynusepcanvhvie yuebnuvle oeticmeus
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CCZMOOpZClHI/BaLﬂ/tﬂ.'

BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSIX, TPEOYIOMIMX ATl PELICHHUS
(bU3NYEeCKUX 3HAHUM;

OPUEHTUPOBATHCSI B PA3IMYHBIX MOAXOJAX NPHUHATHUA pEIIeHUH (MHIUBUAyaIbHOE,
MPUHATUE PEIICHHS B TPYIIIE, IPHHATHE PEIICHUH TPYIIOi);

CaMOCTOSITEIIEHO COCTAaBJIATH QJITOPUTM peIIeHus] (pU3MyYecKoW 3aadvl WM IUTaHa
UCCIIEOBAHUS C Y4YETOM MMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH TpeAiaraeMbple BApUaHThI PEIICHU;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CClMOKOHI’I’lpOJZb, SMOI/;MOHCZJZbellZ urmesnjlekn.

JIaBaTh aJICKBaTHYIO OLICHKY CUTYyalluy U IIpeaJIaraTh IjlaH €€ N3MEHEHNS,

OOBSACHATh MPHUYMHBI JOCTHXKEHUS (HEAOCTH)KEHHUS) pe3yJabTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTbH KOPPEKTHUBBI B JAEATEIBHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3MUECKOTO
HCCIIEIOBAaHUSl WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, W3MEHHBIIUXCS
CUTYalUl, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILINX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIETIU U YCIOBHUSM;

CTaBUTb ce0s1 Ha MECTO JPYroro 4ejaoBeKa B XOJI€ CIOpa WM JUCKYCCUM Ha HAYYHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpU peumeHur (U3NYeCKuX 3aJad WId B
YTBEPKJACHUSIX Ha HAY4YHBIE TEMBI U TAKOE K€ MTPABO APYTOro.

IIpexMeTHbIE pe3yibTAThI:

7 kaacce
[ )

WCTIONb30BaTh TMOHATHS: (U3UYECKUE W XUMHYCCKHE SBJICHUS, HAOIOJCHNE,
AKCTIIEPUMEHT, MOJIEIb, TUTIOTE3a, CAUHHIIBI (PU3MUECKUX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, JKHAKOE, ra3000pa3HOE), MEXaHUUYECKOe
IBIDKEHUE  (paBHOMEpHOE, HEpaBHOMEpPHOE,  MPSMOJMHEHHOE),  TPaeKTOPHS,
paBHOJEHCTBYIOIAsT cwia, Aedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOONIAFOIIUECS COCY/IBI;
pasnuyath sBiieHus (auddys3us, TemIoBoe ABMKEHUE YaCTHII BEIIECTBA, pABHOMEPHOE
JIBIDKCHUE, HEPAaBHOMEPHOE IBW)KCHUE, WHEPIIUs, B3aUMOJICHCTBUE TeJ, PABHOBECHE
TBEPIBIX TEN C 3aKPEIUIEHHON OChIO BpalICHHWs, Ieperadya HaBICHHs TBEPIBIMU
TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(HEpHOE aBIICHHUE, IJIABAHUE TEJ, TIPEBPALCHHSI
MEXaHUYECKOW SHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JIEMOHCTPHUPYIOIIUX JIaHHOE (PU3MYEecKOe SBJICHUE,
pacro3HaBaTh MPOSIBICHUE U3YYCHHBIX (PU3MUECKUX SIBJICHUH B OKPYKAIOIIEM MUpE, B
TOM 4YHclie (QU3MYECKHE SIBICHHS B MPHUPOJC: MPUMEPHI JIBWKCHUS C Pa3IMYHBIMH
CKOpPOCTSIMH B JKMBOHW W HEXHBOW TNPHUPOJIE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIMSHUE aTMOC(EPHOrO MIaBIICHWs Ha JKMBOW OpraHu3M, IJIaBaHHE DHIO,
pblYard B Telie YeJIOBEKa, NMPH 3TOM IEPEBOJUTH MPAKTUYECKYIO 33]auy B Y4EOHYIO,
BBIJICTISATH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (PU3NUECKUX SBICHUII;
OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEIHSISA
CKOPOCTh, CHJIa YIPYrOCTH, CUJa TSDKECTH, BeC Tela, CHUila TPEHHsS, JaBJICHHE
(TBEpmoro Tema, XKUAKOCTH, Tasza), BBITAJKWBAIONIAs CHIIA, MeXaHHYecKas pabora,
MOIIIHOCTh, TIIJIEY0 CHJIBL, MOMEHT CHJIBI, KOI(PQHUIMEHT TMOJE3HOTO JIEeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas U MOTEHIMAJIbHAs dHEPTHs), IPU OMUCAHUH MPABUIHHO
TPAKTOBATh PUINYECKUI CMBICT UCTIOIB3YEMbIX BEIMYUH, HX 0003HAYCHHUS U €TUHUIIBI
(u3MUECKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MaHHYI (U3UUYECKYIO
BEIMYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKHd HU3YUYEHHBIX 3aBHCUMOCTEH
(U3MYECKUX BETNYHH;
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XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHE SIBICHHUS U MPOILECCHI, HCIOJIB3Ys
MpaBuUiia CJIOKEHUS CWJI (BAOJb OJHOU mpsiMoil), 3akoH ['yka, 3akon [lackains, 3akoH
ApxuMmesa, MpaBUIIO paBHOBECHS pbryara (0OJ0Ka), «30JI0TOE IMPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHUS MEXaHUYEeCKON HSHEpruu, TMpU OSTOM JIaBaThb CIOBECHYIO
(hOopMyITMPOBKY 3aKOHA ¥ 3aIUCHIBATH €T0 MATEMAaTHYECKOE BhIPAKCHICE,

OOBSACHATh (U3WYECKUE SBJICHHS, MPOIECCHl M CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUUYUHHO-
-CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBsICHEHUE M3 1—2 JIOTMYECKHUX IIaroB ¢ OMOPOW Ha
1-2 wu3yd4eHHBIX CBOWCTBa (PU3HUYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemaTth pacu€THbIe 3amayd B 1—2 JEWCTBHS, WCIIOJNB3yd 3aKOHBI W (POPMYIIBI,
CBSI3bIBAIOIINE (PU3MUECKHE BEIWYMHBI: Ha OCHOBE aHaJIM3a YCIOBHS 3aJauud
3aMUChIBATh KPaTKOE YCJIOBHUE, MOJICTABIATh (PU3UYECKHE BEIUYUHBI B (POPMYIBI U
MPOBOJIUTh PACUEThI, HAXOJUTh CIPABOYHBIC JIaHHBIE, HEOOXOJUMBIC ISl PEIICHUS
3aj]1a4, OL[EHUBATh PEATUCTUYHOCTh MOJYYEHHON (PU3NYECKOI BEIMUMHBI;
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPU TOMOIIUA (HUZHIECKUX
METOJIOB, B OIMCAaHUU HWCCIEAOBAHUS BBIJIEIATh IPOBEPSIEMOE MPEATNOIOKEHHUE
(rumote3y), pasznuyaTh W HWHTEPIPETUPOBATH TOJTYYCHHBIM pPE3yNbTaT, HAXOIUTh
OImMOKH B XOJI€ OTIBITA, JIeTIATh BEIBOJIBI TIO €TO pe3yiIbTaTaM;

MIPOBOJIUTH OTBITHI TI0 HAOTIOAEHUIO (U3HYECKUX SBICHUN WU (PU3NYECKUX CBONCTB
Ten: (GOpPMYIHpPOBATH TPOBEPSEMBIE TIPEAINOJIOKEHUS, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYAOBaHUS, 3aMUCHIBATH X0/ OTBITa H (POPMYITUPOBATH BHIBO/IHI,
BBITIOJIHATH NPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIEPATyphl C UCIOJIb30BAaHHUEM AHAJIOTOBBIX U IU(POBBIX MpUOOPOB, 3aIUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (PM3UYECKON BEIMYHMHBI OT IPYTOH C
HCIOJIb30BAHMEM TMPSMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TEJa, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KaueCTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAIu
COIIPUKOCHOBEHUS TEJ, CUJIbl YIIPYrOCTH OT YIJIUHEHUs MPYXUHBI, BbITAJKUBAOLIEH
CWIbl OT O0OBEMaA MOTrpYKEHHON YacTH Tela M OT IUIOTHOCTH IKHUAKOCTH, €&
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HAa KOTOPYIO MOrPYKEHO TeJo,
yCIIOBUM IUJIaBaHUSI TeJ, YCJIOBHM paBHOBeCUs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM Y4eOHOTO HCCeIOBaHUs, COOMpaTh YCTAHOBKY U BBINOJHSATH
U3MepeHusi, cleAysl MpeUIoKEHHOMY IIaHy, (DUKCHUPOBATh PE3YNbTAThl MOJYyYCHHOU
3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJAE MPEIIOKEHHBIX TaOMUI[ U TpPaduKOB,
JIeNIaTh BBIBOBI IO PE3YJIbTATAM HCCIIEIOBAHMS;

MPOBOJUTh KOCBEHHBIE H3MEPEHUS (PUINYECKUX BEIUYUH (TUIOTHOCTH BEIIeCTBa
KUJIKOCTU U TBEPAOro Teja, Cuila TPEHUS CKOJbXEHHS, JaBJICHHE BO3/yXa,
BBITAJKUBAIOLIAsl CHJIa, JEWCTBYIOIIAas Ha MOTPYKEHHOE B KUIKOCTh TEJIO,
KO3(h(GUIIMEHT MOJIE3HOTO JEHCTBUSL MPOCTHIX MEXAHU3MOB), CIIEAys MPENIOKEHHON
WHCTPYKIIMU: TIPU BHITIOJTHEHUH U3MEPEHUN cOOMPATh SKCIIEPUMEHTABHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAYEHUE UCKOMOM BEITMUYMHBI,

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Tmpu paboTe ¢ 1TabopaTopHBIM
obopynoBaHueM;

yKa3blBaTh MPHUHIUIBI JSHCTBUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCYbl, OapOMETp, pblyar, MOJBHKHBIA U
HEMOABWKHBIN OJI0K, HAKJIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh NPHUHIUIBI JIEHCTBUS W3YyUYEHHBIX NTPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX OMHCaHUA (B TOM YHMCIE: MOANIUIMHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, THAPABIMYECKUN Tpecc, MAHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
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8 kiaacce
[ )

apeoMeTp), MCIOJIb3YS 3HAHHUS O CBOMCTBaX (PU3MYECKHUX SIBICHUH U HEOOXOIMMBIC
¢u3nveckre 3aKOHbI M 3aKOHOMEPHOCTH;

NPUBOAUTH TIPUMEPHl (HAXOAUTH HMH(POPMAIMIO O TMPUMEpax) MPAKTUIECKOTO
WCTOJb30BaHUS (PU3UYECKUX 3HAHMM B TIOBCEAHEBHOM KHU3HHM IJIsi OOECreueHUs
0€30MacHOCTH NIpHU OOpalieHUuu ¢ HOpUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJIEHUS HOPM DOSKOJOTMYECKOIO IMOBEACHUS B
OKpYKalollEel cpere;

OCYIIECTBIISITH OTOOP HMCTOYHWUKOB HH(popManuu B HHTEpHETE B COOTBETCTBHU C
3aJJaHHBIM IOMCKOBBIM 3alIPOCOM, HA OCHOBE MMEIOUIUXCS 3HAHUM U MyTEM CpaBHEHMUSI
Pa3IMYHBIX NICTOYHUKOB BBIJIEISATH HHPOPMALIHIO, KOTOPAst ABJISIETCS MPOTHBOPEUYHBOM
WJIH MOKET OBITh HEJIOCTOBEPHOM;

WCI0JIb30BATh MPHU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(u3MUEeCKOTro CoJiep)KaHus, CIpaBOYHbIE MaTepuanbl, pecypcel cetu HWHTepHer,
BJIAJETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHusi MHGOpMaLUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

co3/7aBaTh COOCTBEHHBIC KpAaTKHWE IMHCHMEHHBIC M YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaluu GU3NYECKOTO COAEp KaHUs, B TOM YHCIe MyOJUYHO JeNaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, TPH ATOM
rPaMOTHO HCIOJIb30BaTh W3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3MKH,
COTMPOBOXKATh BHICTYIUICHHUE MTpEe3eHTAIIHEH;

IIPY BBIIOJIHEHUH Y4EOHBIX NMPOEKTOB M HCCIEAOBAHUN paclpeAessTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MIOCTABJICHHBIMU 33/1a4aMU, CJI€AUTD 3a BBIIIOJIHEHHUEM TUIaHa
NeUCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAaA B JESITEIBHOCTb T'PYIIIbI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAas MHEHUE OKPYKAIOLIUX.

HCIIOJIb30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYIN, TEIUIOBOE JABIKEHHE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSIHHS BEIeCTBA, KPUCTAJUIMYECKUE U aMOp(HbIE Tela,
HACBIIEHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIJIOBOW JABUTATENb, AJIEMEHTAPHBIA JIEKTPUUYECKUN 3apsll, DJICKTPUUECKOE
1oJjie, MPOBOJHUKU M AUSJICKTPUKH, TOCTOSHHBIA 3JIEKTPUYECKUH TOK, MArHUTHOE
ToJIe;

pas3nuyath SBJCHUS (TEIUIOBOE pACHIMPEHHWE M CKaTue, TeIulonepenaya, TEIUIOBOE
paBHOBECHE, CMayMBaHHE, KamWwUIApHbIE SBJICHUS, UCHApEeHUe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTaym3auusi  (OTBepleBaHuE), KUIICHUE, Teronepeaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIydE€HUE), AJIEKTPU3alus Tell, B3auMOJICHCTBUE
3apsAI0B, JCUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JCMCTBHE MAarHUTHOTO IOJII HA MPOBOJHUK C TOKOM, SJEKTPOMAarHUTHAs
WHIYKIHA) 1O ONHMCAHUIO HX XapaKTepHBIX CBOWCTB U HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3udeckue SBICHUS B NPUPOJE: TOBEPXHOCTHOE HATSHKCHHE W
KalWUIpHBbIE SBJICHUS B MPHUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue ColiHia,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 0Opa3oBaHHE POCHI, TyMaHa, HHEs, CHera,
JNEKTpUYECKHe sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHoOe moJje 3emud, Apeid MOICOoB, pOJib MAarHUTHOTO TOMNS S JKU3HH Ha
3emIie, ONSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO,
BBIJIETISATH CYIIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKUX SBIICHHIA;,

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SBIICHUS, UCIIONB3YS (PU3UUECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsS SHEPrus, KOJWYECTBO TEIUIOTHI, YJeiIbHas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHas TEIUIOTa IUIABJIEHUS, YyAeNbHas TeIioTa
napooOpazoBaHus, ylelbHAs TEIUIOTa CrOpaHHsS TOMUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
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JEUCTBUS TEIJIOBOM MAIMHBI, OTHOCUTENIBHASI BIIAXXHOCTb BO3/YyXa, JIEKTPUYECKHUU
3apsl, CHJIa TOKAa, DJJIEKTPUYECKOE HANpPsDKEHHWE, CONPOTUBIICHUE IIPOBOJHUKA,
yIEIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCTD 3JIEKTPUYECKOTO TOKa), IpU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICI HUCHOIb3YyEeMbIX BEIHYUH,
0003HaueHHs ¥ eIUHHIbI (PU3NYECKUX BEIWYHMH, HAXOAUTh (POPMyYJIbl, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE€ IIOJIO)KEHUS MOJIEKYJIIPHO--KMHETHYECKOW TEOpUM CTPOCHMS BEILECTBA,
NPUHIMI CYNEPHO3ULMHN M0Jed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsna, 3akoH OMa jiis ydacTka Lenu, 3akoH Jxoyns—J/leHna, 3akoH coXpaHEHHUs
SHEpPruy, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3alHCBIBATH €T0
MAaTeMaTH4ECKOE BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl U CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyalHi MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MIPUYHMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
onopoit Ha 1—2 u3yuyeHHBIX CBOMCTBA (PU3MUECKUX SBJICHUH, PU3NYECKUX 3aKOHOB WJIN
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJaud B 2-3 JeMCTBHS, HCHONb3ysd 3aKOHBI U (HOPMYIIBI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3alUCBHIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JAHHBIX JUIS PELICHHs 3a/1ayd,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHMBATh MOJY4YE€HHOE 3HAUeHHE (PU3HUECKOI BETUUUHBI C U3BECTHBIMU JAHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh IMPU HMOMOIIM (PU3HUECKUX
METOJNOB,  HCHOJb3ysd  ONHUCAaHUE  HUCCICNOBAHMSA,  BBIICIATH  IIPOBEPSEMOE
IIPEAIIOJIOKECHAE, OLICHUBATH IPAaBUIBHOCTh IOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWCTB
Tesl (KalWUISIPHbIE SBJICHUS, 3aBUCHUMOCTh JaBJIEHUS BO3JyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBaHUs IIPU U3IYy4CHHUH OT LBETa
U3Iyqaoume  (Imoriomaronieif) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYPbl JKUOKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE VIEKTPUYECKUX 3aps0OB, B3aUMOJEHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alsl MarHUTHBIX MOJIEH NOCTOSTHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO IOJIS
Ha IPOBOJAHHK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA JJIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEINOJI0KEeHNUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOIO 000pylOBaHMs, OIMCHIBaTh XOJA OIBITa U
(bopMynupoBaTh BBIBOJBI;

BBIIIOJIHATH NPSAMBIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBHON BIIQ)KHOCTH BO3.yXa,
CHJIBl TOKa, HANpsDKEHUS C HUCIOJIb30BAHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(¢u3nYecKux BEIMYUH, CPAaBHHUBATh pe3yJbTaThl HM3MEPEHHH C Yy4€TOM 3aJaHHOU
a0COJIIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJIb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JJIUHBI, IUIOLAAH MOIEPEYHOTO CEYEHUs M YIEJIBHOIO CONPOTUBIICHUS BEILECTBA
IIPOBOJIHMKA, CUJIBI TOKA, UAYILETO Yepe3 MIPOBOJHUK, OT HAIPSKEHUS HAa IIPOBOIHUKE,
HCCIIeIOBaHUE TIOCIIEA0BATEIbHOIO U MapajlIebHOTO COEIUHEHUN MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIE0BAaHUE, COOUPATh YCTAHOBKY M BBINIOJHATH M3MEpPEHHs, CIEays
MPEUI0KEHHOMY TUIaHy, (PUKCUPOBATh PE3yIbTaThl MOJYYEHHOH 3aBHCHMOCTU B BHJIE
TabaMIl U TpadUKOB, A€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIIeIOBaHHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHHsI (PU3NYECKUX BETUYMH (yIebHas TeII0EMKOCTb
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BEIIECTBA, COMPOTHUBIICHHE MTPOBOJIHUKA, pad0Ta U MOIIHOCTH 3JIEKTPHUECKOTO TOKA):
IUTAHUPOBAaTh HM3MEPEHUs, COOHMpaTh OSKCIEPHUMEHTAIbHYIO YCTAaHOBKY, CIEIys
MPEUI0KEHHONW MHCTPYKIUH, U BBIYUCIIATH 3HAYCHNE BEIIMYHMHBL,

coOmogaTh TMpaBWjia TEXHUKH Oe30macHOCTH 1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

XapaKTepU30BaTh MPHUHIUNBI JCHCTBHS H3YYEHHBIX MNPHOOPOB W TEXHHYECKHX
YCTPOHCTB € OMOpPOW HAa MX OMHUCAHUSA (B TOM YHCJE: CUCTEMa OTOIUICHHUS JIOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUYETUMK DIEKTPUYECKON
SHEPTHUH, DIIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTENbHBIE 3JIEKTPONPHOOPHI
(mpuMepsI), DIEKTPUYECKUE MPEIOXPAHUTEIH, SJICKTPOMArHHUT, HIIEKTPOJBHIATEIb
MOCTOSIHHOTO TOKa), HWCIIOJIb3ysd 3HAaHUS O CBOMCTBaX (DM3MYECKHX SIBICHUH U
Heo0XoIuMble (prU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTHIE TEXHHUYECKHE YCTPONCTBA M W3MEPHUTENBHBIE TPUOOPHI MO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUAKOCTHBI TEPMOMETp, TEPMOC, ICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHET'O CTOpPAHMsI, JEKTPOCKOI, PEOCTaT), COCTaBIATH
CXEMBI DJIIEKTPUYECKUX IIETeH C TOCIe0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pasinyas yCIOBHBIE 0003HAYECHHS IIEMEHTOB dJIEKTPUIECKUX IIETIeH;
MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCTIONb30BaHUST (PM3UYECKUX 3HAHWA B TIOBCEJAHEBHOW KHM3HH IJIsi OOECIEeUYeHUS
0e30MacHOCTH TpHU OOpalieHuH ¢ OpudopaMU M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JIOPOBbSI M COOJIONEHUS HOPM OKOJIOTUYECKOTO TOBEACHUS B
OKpY»Karollen cpene;

OCYIIECTBIISITh TMOWCK WHQPOpManuu (U3NYecKoro cojnepxanus B VHTepHeTe, Ha
OCHOBE MMEIOIIUXCS 3HAHUM M MyTEM CpaBHEHHs JIOTOJIHUTEIbHBIX HMCTOYHUKOB
BBIICATh MHQPOPMALUIO, KOTOpas SBIAETCS NPOTUBOPEUYMBON MM MOXET ObITh
HEJI0CTOBEPHOM;

UCIOJIb30BATh IIPH BBINOJHEHUN YUEOHBIX 3ajaHUi HayYyHO--NIOMYJISIPHYIO JINTEPATypy
(GU3NYECKOro COAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu MHTepHer,
BIAQJIeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHus HHGOpMALUU U3
OJIHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 0000mIas
MHGOPMALIMIO U3 HECKOJBKUX HCTOYHHMKOB (DU3MYECKOTO COIEp)KaHUs, B TOM YHUCIIE
NyOoJIMYHO  MpPEACTaBIATh  pe3yibTaThl MPOEKTHONM WM  HMCCIEeI0BaTeIbCKON
NEATeNbHOCTH, MIPU 3TOM IPAMOTHO HCIOJIb30BaTh W3YUEHHbIN MOHATUIHBIN amnmapar
Kypca (pU3UKH, COIPOBOXK/IATh BHICTYINICHHE ITPE3EHTALIUCH;

IPU BBIMOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIEIOBAaHUM (PU3MYECKUX MPOLECCOB
pacrpenesiaiTh 0053aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABJICHHBIMM 3aJayamH,
CIIEIUTh 3a BBINOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBaTb  COOCTBEHHBIM BKJaJ B  JEATEIBHOCTb  IPYIIbl, BBICTPAUBATh
KOMMYHHUKaTHUBHOE B3aUMOJICHCTBUE, IPOSBIISISI TOTOBHOCTD pa3peliaTh KOH(DIMKTHI.

UCIIOJIb30BAaTh IIOHATHS: CHCTEMa OTCYETa, MaTepualbHAas TOYKAa, TPAECKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHMUYECKOTO IBMXKEHUS, nedopmanus (yrnpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M IIEpPErpY3KH, LIEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOTrO Tesa, paBHOBECHE,
MEXaHWUYeCKHue KoyebaHHWs M BOJIHBL, 3BYK, MH(Qpa3Byk U  yJIbTpa3BYK,
9JIEKTPOMArHUTHBIE BOJIHBI, IIKaJa 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTb U
JaTbHO30PKOCTh, CIEKTPhl HUCIYCKaHWA M TOTJIOIIeHUus, anbga-, Oera- U Tamma-
U3JIy4€HUs], U30TOIBL, SIAEPHAsl YHEPTeTHKA;

pasznuyarh SABICHUS (PaBHOMEPHOE M HEPABHOMEPHOE IPSMOJMHENHOE JBHKEHUE,
PaBHOYCKOPEHHOE NMPSAMOJIMHEHHOE IBUKEHUE, CBOOOHOE MaJIeHHE TeJl, pABHOMEPHOE
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NBIDKEHUE 10 OKPYXHOCTH, B3aUMOJICUCTBUE Tell, PEAKTUBHOE JIBIDKCHHE,
KosebaTenbHOe JIBIKEHHE (3aTyxXalollue W BBIHYXKACHHBIE KOJIeOaHUs), PE30HaHC,
BOJIHOBOE JIBIDKEHHME, OTpaKEHUE 3BYKa, NPSIMOJMHEMHOE paclpOCTpaHEHHE,
OTpa)XCHUE U MPEJIOMIICHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHUE
0ermoro cBeTa B CIEKTP M CIOXEHHE CIHEKTPAIbHBIX IIBETOB, IUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHUE JIMHEHMYATOTO CHEKTpa M3IIy4CHUS )
M0 OMHUCAHUI0 MX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
JTaHHOE (PU3MUYECKOE SBJICHUC;

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (DU3MYECKHX SBIICHUH B OKpYyKaromeM Mupe (B
TOM 4YHclie (PU3HYECKUE SBIICHUS B MPUPOJIC: TIPUINBBI M OTJIUBBI, JBIKCHUE TUIAHET
ConHEeYHOM CHUCTEMBI, PEaKTUBHOE JIBIYKEHUE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 3XO, I[BE€Ta TEI,
ONTHYECKUE SBJICHUS B  TPUPOAE, OHOJIOTMYECKOE JEUCTBHE  BHIMMOTO,
yIbTPaHOIIETOBOTO M PEHTTEHOBCKOTO H3JIYY€HHH, €CTECTBEHHBIM PagHMOAKTUBHBIN
(hoH, KOCMHUYECKHE JIy4YH, paJUOAKTUBHOE U3IydYe€HHWE NPHUPOJIHBIX MHUHEPAJIOB,
NENCTBUE PAIMOAKTUBHBIX U3JTYUEHUNW HA OPraHU3M YEJIOBEKA), MPU 3TOM NEPEBOIUTD
MPaKTUYECKYIO0 33/ladyy B y4eOHYIO0, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nyYecKuX SBICHUN;

OTIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3UUYCCKUE SBIICHUS, UCTIONB3Ys (DU3HUIECCKUE
BEJIMYMHBI (CpeHsss U MTHOBEHHAs CKOPOCTH Tejla MPHU HEPABHOMEPHOM JIBIDKCHHH,
YCKOpEHUue, MepeMelleHne, MyTh, YIJoBas CKOPOCTb, CHJa TPEHHs, CUJIa YIIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MaJeHMs], BEC Tejla, UMITYJbC Tejla, UMITYIbC
CHUJIBI, MEXaHUYECKasi paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUS TeJa, TIOIHATOTO
HaJl IOBEPXHOCTBIO 3€MJIU, MOTEHIMATIbHAS SHEPIHS CKATON MPYKUHBI, KHHETUYECKas
SHEeprusi, MOJHAs MeXaHW4eckas HSHeprusi, Mepuoj M 4YacToTa KoJieOaHWi, UIMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTEb MPEIOMIICHUS
Cpelbl), MPU OMHCAHUM NPABUIBHO TPAKTOBATh (DPU3MUECKUN CMBICI HCHOIb3YEMbIX
BEJIMYMH, OOO3HAUYEHUA M EIUHUIBI (U3NYECKHX BEIMYMH, HAXOIUTh (OPMYIbI,
CBS3BIBAIOIINE JTAaHHYIO (U3UYECKYIO BEIUMYHMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH
rpaduKy U3y4eHHbIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA Tej, PU3NUYECKHUE SBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsl 3HEPruH, 3aKOH BCEMUPHOIO TATOTEHMS, MPUHUMUI CYNEPIIO3HLIMHU CHUJI,
MIPUHLUII OTHOCUTENIBHOCTH ["anunes, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHbl OTpPaXEHUsT MU MPEJOMIICHHUS] CBETa, 3aKOHbl COXPAaHEHHs 3apsA/lOBOTO U
MAacCOBOI'O 4YHMCEI MpHU SAEPHBIX peaKkUMsIX, MpH OSTOM JaBaTb CIIOBECHYIO
(hOopMyIHUPOBKY 3aKOHA U 3aMKCHIBATh €T0 MATEMAaTHYECKOE BBIPAKEHUE;

OOBSACHATH (PpU3MUECKHE MPOIECCHl W CBOMCTBA Tell, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyallU  MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBISABISATH  [PUYMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C OMOPOM Ha 2—
3 Wu3y4eHHBIX CBOMCTBAa (PU3MYECKUX SABIEHUM, (UINYECKHMX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIe 3a/1a4u (OTHPAIOIIUECs Ha CUCTEMY U3 2—3 YpaBHEHMIA), UCTIOIb3YA
3aKOHBI M (POPMYINBI, CBSI3BIBAONINE (PU3NYECKHE BEIWYMHBI: HAa OCHOBE aHaIn3a
YCIIOBHSI 3aJaud 3allMChIBATh KPATKOE YCIOBHE, BBISBIATh HEJOCTAIOUIUE WIU
M30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIBI, HEOOXOJUMBIC Ui PEIICHUS,
MPOBOJIUTh Pacy€Thl W OLEHUBATH PEATUCTHYHOCTh IMOJYYEHHOTO 3HAYEHUs
(bu3nuecKoil BENUYNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PEIIUTh TMPU TMOMOIIU (PUIUIECKUX
METOJIOB,  HUCIIOJIb3ys ~ ONHCAaHUE  HUCCIACAOBAHMS,  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHHE, OLIEHUBATh MNPaBUIBLHOCTh NOPSAJKA TMPOBEICHUS HCCIEIOBAHNUS,
JIeNaTh BBIBOJIbI, MHTEPIPETHPOBATH PE3yIbTaThl HAOIIOIEHUHN U OMIBITOB;
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MPOBOJIUTH OMBITHI [0 HAOIIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOMCTB
Tel (M3yd4eHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpAHEHHUsI YHEPTUH, 3aBUCUMOCTh
neproia KoJieOaHuit MpyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTh OT aMIUIUTYAbl MAJIBIX KOJIEOaHU, MPSIMOJIMHEHHOE paclpoCTpaHeHNE
CBETa, pa3Jio’KeHUEe OeNoT0 CBETa B CHEKTP, M3yYCHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKajieé ¥ CBOMCTB H300pakeHHUs IIpeaMeTra B COOHMpAlomIel JIMH3E,
HaOJIO/IGHUE CIUIONIHBIX M JIMHEWYaThIX CIIEKTPOB HM3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HabOpa 000pyIOBaHHS, OTIMCHIBATH XOJI OTIBITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BHIBOIHI;

MPOBOJIUTH TPHU HEOOXOIMMOCTH CEPHIO NPSIMBIX HM3MEPEHHMH, OMpEAeisisi CpelaHee
3HaYCHHE M3MepseMOl BeNWYMHBI ((OKYCHOE paccTOsHHME COOMpAIOUIe JIHMH3HI),
000CHOBBIBATH BHIOOP crioco0a n3MepeHust (M3MEPUTETHHOTO TIPHO0pa);

MPOBOJIUTH HCCIICJIOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEIMYHH C HCIIOJIH30BAHUEM
NOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, Tiepuoja KojeOaHWi MaTeMaTHYeCKOTO
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIjla OTPaKEHUS CBETa OT yriia MaJCeHUs U
yria TpeNOMIICHHUS OT yIJia MaJeHus): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSTEIILHO
coOMpaTh YCTaHOBKY, (HKCHPOBATH pE3yIbTaThl TOJYYEHHOW 3aBHCHMOCTH
(GU3NYECKUX BEIMYUH B BUJE TAOIUIl U TpaduKOB, NMENaTh BBIBOJBI IO Pe3yIbTaTam
WCCIIeIOBaHUS;

MPOBOJIUTh KOCBEHHBIC W3MEPEHUs (U3NYECKUX BEIUYMH (CpemHss CKOPOCTh W
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO TaeHMS,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJILKEHHS, MeXaHudeckass paboTa u
MOIIIHOCTh, YacTOTa W TNepuoja KoJeOaHWi MaTeMaTH4eCKOro | MPYKUHHOTO
MasTHHUKOB, ONTHYECKas CHJIa COOMpAIONICH JIMH3BI, PATUOAKTUBHBIA  (POH):
IUIAaHUPOBATh M3MEPEHHUs, cOOMpaTh SKCIEPUMEHTAIBbHYIO YCTAHOBKY M BBIMOJIHATH
U3MepeHus, cleAysl MPeyIOKEHHOW MHCTPYKIMH, BBIYMCISATh 3HAUCHHE BEIMYMHBI U
aHAJIM3UPOBATh TMOJYYEHHbIE pE3yAbTaThl C Y4ETOM 3a/IaHHOM MOTPEUIHOCTH
U3MEpPEHMUI;

coOnrofaTh TMpaBuja TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKK M3YYEHHBIX (M3MUYECKUX MOJENei: MarepualibHas
TOYKa, aOCONIOTHO TBEPIOE TEJNO, TOUYCUHBIM MCTOYHUK CBETa, Jy4, TOHKas JIMH3a,
IJIaHEeTapHask MOJIENIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO Spa;

XapaKTepU30BaTh NPUHLUIBL JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM YHUCIE: CIIUIOMETP, AATYMKHU MOJIOKESHHUS,
PacCTOSIHUS U YCKOPEHHUS, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, poToanmnapaT, ONTHIECKHIE
CBETOBO/JIbI, CIEKTPOCKOM, J03UMETp, KaMepa BuWIbCOHA), HCIOJB3YyS 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX ABJICHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl U CXEMATUYHBIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOILECCOB MPHU pElICHHH Y4eOHO--
MPAKTUYECKUX 33J[ay, ONTUYECKHE CXEMBbI Uil MOCTPOEHUS M300paKeHUH B IJIOCKOM
3epKajie ¥ coobuparomieil TuHse;

NPUBOAUTH TpPUMEPHl (HAXOAUTh HMH(OPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3UYECKUX 3HAHUM B MOBCEAHEBHOM MU3HM Uil OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmu,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEAECHUS B
OKpYXKarollen cpene;

OCYIIECTBIISAITh MOMCK HMHPOpMauu (uzndeckoro cojepxanus B IHTepHerte,
CaMOCTOSITENIbHO (OPMYIUPYST IOMCKOBBIM 3ampoc, HAXOJUTh IIyTH OIpeaeIeHHs
JIOCTOBEPHOCTH MOJyYeHHOM HH(OpMAIMK HAa OCHOBE UMEIOLIUXCS 3HAHUN U
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JOITOJIHUTCIIBbHBIX KCTOYHHUKOB,

WCIOJIb30BATh MPH BBHINOJHEHUN YYEOHBIX 3aaHUN HayYHO--TIOMYJISIPHYIO JIUTEPATYPY

(U3MUECKOTO COJNIEpKaHUs, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu VHTepHeT,
BIIQJIETh MPUEMAMH KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHuss WHGOpMALUU U3
OJHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MUChMEHHBIE M YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAIIH

U3 HECKOJIbKHX HMCTOYHUKOB (U3NYECKOTO COJCp)KaHUs, IyOJHMYHO TIPEICTABIATH
pe3ynbTaThl IPOSKTHOW WIIM HCCIIENA0BATEIIBCKON AEATENBHOCTH, IPU 3TOM I'PAMOTHO
WCII0JIb30BAaTh W3YYEHHbIN NOHATUNHBIM anmapar HM3y4aeMmoro pasjena (QU3uKd u
COIIPOBOXKJATh BBICTYIUICHHE IIpPE3€HTalUeH ¢ yd4€ToM OCOOCHHOCTEH ayAuTOpHH

CBEPCTHHUKOB.
TemaTuyeckoe MJIIaHMPOBaAHUE
7 KkJaace
KoauuecTBO yacos DJIeKTPOHHBIE
No HaunmMenoBanue B K (uHdpPOBHIE) n
= HT nMe
Pa3aesIoB H TeM ce OHTPO | b akTHyec P
ro JIbHbIE o0pa3oBaTejibHbIE YyaHue
NporpamMmmal KHe paloThl
padoThI pecypchl
Paznen 1. ®u3zuka v €€ poJib B NO3HAHUM OKPY KAIOIIEro MUpa, 6 yacos
11 ®wu3uka - HayKa 0 1 ®uzuka. 7 knacc. PI'AOY
' pHpoJIe ATI0 "Axanemust
12 dusnuecKue 4 L L MuHIpocBeImeHus
' BEITMYHHBI Poccuu"
®dusmka, 7 - 9 KiIaccel
EcrecTtBenHOHAYY Kowmmiexcrpri
1.3 | wubIli MeTOx 1 1 00pa3oBaTebHbIN
MO3HAHHIS MaTepuai o pusnke.
T'AOY BO MI'TIY
Pa3znen 2. IlepoHayaibHbIe CBeeHHs 0 CTPOEHUH BelleCTBA, 5 YacoB
CrpocHue ®usmka. 7 knacec. PI'AOY
2.1 2 1 "
BEIIlECTBA JITO "Akanemus
JIBYKEHME U MuHIpocBeImeHus
2.2 | B3aMMOICHCTBHE 2 Poccuu"
YaCTHUI] BEIIESCTBA (DI/I3I/IKa, 7 - 9 xiaccel
KommnekcHbiii
ATperaTHbie 00pa3oBaTeIbHbII
2.3 | cocrosnus 1 MaTepHan 1o (Gpusuke.
BCICCTBA I'AOY BO MI'TIY
Paznen 3. /IBskeHue 1 B3aumMojeiicteue e, 21 yac
MexaHu4deckoe ®usuka. 7 kinacc. DI'AOY
3.1 3 "
IIBUKEHUE JATIO "Axkamemust
3.9 Wneprns, Macca, . ) MuHIpocBenieHns
' IIOTHOCTh Poccnn™
duzuka, 7 - 9 KIaccel
KommekcHplii
3.3 | Cuna. Buzer cun 13 1 00pasoBaTebHbIii
MaTepuan o Gpusmnke.
I'AOY BO MI'TIY
Paznen 4. JlaBiieHHe TBEPABIX TeJl, >KUJAKOCTEH M ra3os, 21 yac
[aBnenue. ®usuka. 7 Kiacc. O6opyn
41 [Tepenaua 3 OIr'rAOY AI10 OBaHUE
) JNaBJICHUS "AkagemMust "Peneon
TBEPABIMU MuHnpocBemeHus " Touka
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TCIIaMU, Poccun" Pocta
JKUJAKOCTSIMU U ®usmnka, 7 - 9 xaccol
razamu KommekcHpli
JlaBieHue 00pazoBaTeNbHBIN
4.2 JKUIKOCTH. 7 MaTepuai o Gusnke.
I'AOY BO MI'T1Y OGopyn
OBaHHUE
AtMmocdepHoe
4.3 tbep 4 «Peneon
JaBJICHUE.
» Touka
Pocra
HetictBue
JKUIKOCTH M ra3a
4.4 A : 7 1 3
Ha IOrpyxkEHHOE
B HUX TEJIO
Pa3zgen 5. PaGoTra m MoniHOCTh. JHeprus, 12 yacos
51 Pabora u 3 1 ®dusuka. 7 kacc.
' MOILIHOCTb. DI AOY JIIO
[IpocTsie "Axagemus
52 MeEXaHU3MBL. > 1 MuHInpocBeleHus
Poccun"
®usuka, 7 - 9 K1accel
Mexannyeckas KomminekcHblit
53 SHEprHs. 4 1 1 o0pa3oBaTeIHHBINA
MaTepuai o Gusnke.
T'AOY BO MI'TIY
[ToBTOpeHUE 3
Hroro 68 4 12
8 kiace
HaumenoBanue KosnvecTBO 4acon DJ1eKTPOHHbBIE
Ne pa3ie0B U TCM Bce KonTpoabh IMpaxkTye (uudposbie) IIpume
nporpamMmabl o ble padoThI CKHe oOpa3oBaTeJibHbIE qyaHue
padoThI pecypcol
Paznen 1. TenjioBble siBjieHus, 28 yacon
®u3nka. 8 Kiacc. O6opymo
Crpoenue u ®rAOVY JI10 BaHHE
11 CBOICTBa 4 " AKaTeMus «Perneon
BeIIeCcTBA MHUHIpOCBEIIeHUS Touxa
Poccun" Pocra
®usuka, 7 - 9 Knaccel O6opyno
TermoBbie KomnekcHpli BaHHe
12 TpoLeces 24 1 3 06pa3OBaTeHLHBIﬁ «Peneon
MaTepua o husnke. Touxa
TAOY BO MI'TTY Pocra
Pazgen 2. JiekTpuyecKue H MATHUTHBIE sIBJICHUs, 37 YacoB
DneKTpuvecKue ®usuka. 8 kiacc. O6opymo
3apsapl. OI'AOY IIIO BaHHe
2.1 3apspKeHHbIE Tena 6 1 " AkasiemMus «Peneon
nux Munnpocsenienus » Touka
B3aMMOJICHCTBHE Poccuu" Pocra
99 IMocTosHHBIIHA 1 1 7 ®usuka, 7 - 9UKHaCCH 06opyno
' 3JEKTPUYECKHH KommuiekcHelit BaHHe
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TOK 00pazoBaTenbHBIN «Peneon
MaTepua 1o Gpusuke. » Touka
T'AOY BO MI'TTY Pocra
O6opyno
BaHUEC
MarHuTHbIC
2.3 6 «Peneon
SIBJICHUS » Touka
Pocra
O6opyno
BaHUEC
DNEeKTPOMarHuT-
2.4 " 4 1 «Peneon
Hasd HHYKIHS » Touka
Pocra
[ToBTOpenue 3 1
HUTOI'O 68 11
9 kJace
HaumenoBan KoauuecTBo 4acos DJIeKTPOHHbIE
Ne He pa3esioB u Beero KoHTpOIBb- JlaGopatop (undposrbie) ITpumeua-
) TeM HbIe HbIe oGpazoBaTeabHbIE Hue
NPOrpaMMbl paboTnl padoThI pecypchbl
Paznen 1. Mexannueckue siBjienus, 41 yacos
MexaHHYeCcKOe ®duzuka. 9 kimacc.
NIBIDKEHUE U DI'AOY JITO
11 10 1 1 "
CITOCOOKI ero Axangemust
OIHCAHMUS MuHpocBeneHus
v "
Bzaumogeii- Poccnn
1.2 20 1 3 d 7.9
CTBHE TeII H3KKa, KII
KomrutekcHbI
3aKOHBI 0o0pa3oBaTeIbHBIN
13 COXPAHCHHS 11 1 2 MaTepuai 1o Gpusuke.
I'AOY BO MI'TTY
Pazngen 2. MexanuuyecKkue KoJjieOaHHsI M BOJIHBI, 15 yacoB
. ) O6opymoBax
MexaHuueckue Pusmka. 9 Knace Py
2.1 7 4 ®I'AOY JII10 ue «Peneon»
KoJieOaHUs
" Akamemus Touka Pocra
MuHIpOoCcBEIIeHUS
Poccun"
duzuka, 7 - 9 KII.
Mexanndeckue .
2.2 8 1 KoMruiekcHbIN
BOJIHBL. 3BYK .
00pa3oBaTeNbHBII
MaTepuan o gpusmuke.
I'AOY BO MI'TTY
Pa3zest 3. Di1eKTPOMArHUTHOE 10JIe H 3JIEKTPOMATHUTHBIE BOJHBI, 5 4acoB
duzmka. 9 kmacc.
OIr'AOY AI10
"AxkanemMus
OnekTpoMaruu
MuHIpocBeIeHUs O6opymoBan
THOE TI0JIE U "
3.1 EKTDOMALHIL 5 Poccun ue «Peneon»
RN dusnka, 7 - 9 K1 Touxka Pocra
THBIE BOJHEI .
KomruiekcHbIN
00pa3oBaTeNbHBIN
MaTepuai 1o Gu3uKe.
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I'AOY BO MI'T1Y

Pa3pnea 4. CBeroBble siBJIeHNs, 16 4acoB.

3aKoHBI ®usuka. 9 knacc.
4.1 pacmpocTpaHe 6 1 OI'AOY AI1O
HHUSA CBETa "AxagemMust
JIMH3EI ¥ MUHIPOCBELIEHHUS
4.2 ONTHUYECKHE 8 1 2 Poccun”
IpUGOpE ®dusuka, 7 - 9 k1
p KommiekcHpIi
a3JOKCHHC 00pa3oBaTeNbHBIN
4.3 | Oenoro cBeTa 2 MaTepuan o hH3uKe.
B CIICKTp I'AOY BO MI'T1Y
Pa3pnea 5. KBanroBsble siBjienus, 18 yacos.
Ucnyckanuve u ®usuka. 9 knacc.
5.1 TIOTJIOIICHU € 2 OIr'AOY AI10
CBETAa aTOMOM " AkageMust
MuHIIpOoCBemEeHU S
59 Crtpoenue 5 1 POCCI/IE"
aATOMHOTIO s/pa
®uzuka, 7 - 9 kn
KomrutekcHbIi
53 Snepubie 11 1 00pa3oBaTeNbHBIN
peakinn MaTepua 1o Gpusmke.
I'AOY BO MI'T1Y
Pa3nen 6. [loBTOPUTENBHO-00001IAI0IIMI MOAYJIb, 7 YACOB
Odusmka. 9 kmacc.
OI'AOY II1O
" AkageMust
IToBTOpEHUE U
MuHnpocBelieHns
0000111eHE "
6.1 coJiepKaHus 7 1 Poccun
' ®dusmka, 7 - 9 K1
Kypca (pU3HKH .
KommekcHbli
3a 7-9 Kimace .
o0pa3oBaTeIbHBIN
MaTepua Imo pu3nKe.
I'AOY BO MI'T1Y
Hroro 102 7 14
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