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HOACHUTEJIbBHASA 3AITMCKA

IIporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro OOpa30BaHHUS COCTABICHA HAa OCHOBE
MOJIOKEHUH W TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelbHOMN
nporpammel, npeacrasieHHbx B PI'OC OO0, a takxe ¢ yuéroMm ¢eaepabHOM pabodeid mporpaMMel
BocniuTanus U Konnenuuu npenogaBanus yueOHoro npeamera «Duszmkay.

Conepxanue mnporpamMmbl Mo (HU3UKE HAmpaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHOHAYYHOM
rPaMOTHOCTH OOYy4YaloOIIMXCSl M OpraHM3alMI0 M3Y4YeHHUs (QU3MKU Ha JesATEIbHOCTHOW ocHoBe. B
nporpaMMe 1o (hu3MKe YYHTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO IMpenMeTa B pealu3alii TpeOOBaHHMA
OI'OC OO0 K MIaHUPYEeMBbIM JIMYHOCTHBIM M METANpPEJIMETHBIM pe3yJibTaTaM OOYy4YeHHs, a TakkKe
MEXIPEAMETHBIE CBSI3U E€CTECTBEHHOHAYUHBIX Y4YEOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHusl.

[IporpamMma 1o ¢u3KKe ycTaHaBIUBAET paciipeeieHre y4eOHOro MaTepuana o rojaM o0y4eHus
(mo xyaccam), mpejJiaraeT IPUMEPHYIO MOCJIEI0BAaTEIbHOCTh M3YYEHHUS TEM, OCHOBAaHHYIO Ha JIOTMKE
pPa3BUTHUS IPEIMETHOTO COIEPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00y4aroImuxcsl.

[Iporpamma mo Qusmnke pa3paboTaHa C LENbI0 OKAa3aHUS METOAWYECKON IMOMOIIM YYHTENIO B
co3anuu pabodel mporpaMMel 1o y4eOHOMY MPEIMETY.

dusnka SBIAETCS CHCTEMOOOpA3yOIUM ISl €CTECTBEHHOHAYYHBIX Y4YeOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3UYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJICHUH, M3y4aeMbIX XUMUEH, OUOIOTHEH,
acTpoHOMHEH W (Qu3MYeckor reorpadueil, BHOCHT BKJIA]] B €CTECTBEHHOHAYYHYIO KapTHHY MUPA,
MpeI0CTaBIsIeT Haubosee sSCHble 00pa3lbl MPUMEHEHHUs] HAyYHOTO0 METOJa MO3HaHHUA, TO €CTh Crocoda
IIOJIyYEHUs JOCTOBEPHBIX 3HAHUM O MUDE.

Opna U3 TIaBHBIX 337a4 (PU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 00IIero 00pa3oBaHUs COCTOUT B
(OopMUPOBAHNUU ECTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpECa K HayKe y 00y4aroIuxcsl.

N3ydyenne ¢u3uku Ha  0a30BOM  ypOBHE  MpEANoOJaraeT OBIAJCHHE  CICAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

® HAy4YHO OOBSCHATH SBICHUS;

® OICHUBATH M IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHUS;

® UHTEpPIPETUPOBaTh JaHHbIE W MCMOIb30BaTh HAy4yHbIE JI0KA3aTeIbCTBA JUISl IOJIyYEHUs
BBIBOJIOB.

Ienu u3ydyeHus GU3MKU HAa YpOBHE OCHOBHOIO o01iero oOpasoBanus onpezaenaeHsl B Konuenuu
npenofaBaHus ydeOHoro mpenMera «@Pusumka» B 00pa3oBaTENbHBIX oOpraHu3anusax Poccuiickoit
Ddeneparun, peaau3yoLMX OCHOBHbIE 00111e00pa30BaTelbHbIE TPOrPaMMBI.

Henu usyvyenus ¢pusuku:

e npuOOpEeTeHHE HHTEepeca M CTpPEeMJICHHsS OOYdYaoUIMXCS K HAayyHOMY HM3YYEHHIO TNPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE  TMPEACTAaBICHUH O  HAayyHOM  MeToJ€ TO3HaHus U (OpPMHUPOBAHUE
HCCJIEJIOBATEIBCKOTO OTHOILIEHHUS K OKPYKAIOIIUM SIBJIICHUSM;

¢ (GopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa H3y4yeHHUs OCHOB CTPOEHUS MaTepUU
U QyH/IaMEHTaIbHBIX 3aKOHOB (PU3HKH;

e (dopMUpOBaHHE MPENCTABICHUN O posi (U3MKHU ISl PA3BUTHUS IPYIMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH;

® pa3BUTHE MPEJCTABICHUN O BO3MOXKHBIX cdepax Oyaymiel npodeccHoHaIbHOM 1eATeIbHOCTH,
CBSI3aHHOM C (PM3HKOM, MOATOTOBKA K JaIbHEHUIIIEMY OOYUYESHHIO B ’TOM HAIPaBIICHUH.

JIoCTIXKEHHE ATHUX Lielel IMporpaMMsl Mo ()U3MKe Ha YpOBHE OCHOBHOI'O OOIEro oOpa3oBaHMS
o0OecrieunBaeTcs peleHueM CIeAYoIuX 3a1ay:

e npuoOpeTeHHe 3HAHWH O JMCKPETHOM CTPOCHHMH BEIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHNe YMEHHUH OMUCHIBaTh U OOBACHATH (U3UYECKUE SIBJICHHS C HCIOJb30BAHHUEM
MOJTYYECHHBIX 3HAHU;

® OCBOCHHE METO/IOB PELICHUs MPOCTEHIINX PACYETHBIX 3a7ay C MCIOJIb30BAaHUEM (PHU3UUECKUX
MOJIEJIeH, TBOPUYECKUX U ITPAKTUKO-OPHUEHTHPOBAHHBIX 33]1a4;

® pa3BUTHE yYMEHMUH HAOIIOJaThb MPHUPOJHBIE SBJICHHUS W BBIMOJIHATH OMNBITHI, JIaAOOpaTOpPHBIE
paboThI U HKCIIEPUMEHTATbHBIE UCCIEA0BAHUS C UCIOIb30BAaHUEM U3MEPUTEIHHBIX TPUOOPOB;

e ocBocHHE TpuUEMOB paboTel ¢ uH(poOpManueld (QHU3UUECKOro COAEp)KaHUs, BKIIOYas



WH(POPMAIIHIO O COBPEMEHHBIX JIOCTHKCHUAX (PH3HUKH, aHATN3 ¥ KPUTHUECKOE OIICHUBAHHE WH(POPMAIINH;
® 3HAKOMCTBO €O c(epaMu NHpOoPecCHOHATBHON NEATETbHOCTH, CBA3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMU Ha TIOCTIKEHUSX (PU3NIECKON HAYKH.
Ha wusyuenue ¢usuku (0a30BBIi ypOBEHb) HAa YPOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUS
orBoautcs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B Heneno), B 8 kiacce — 68 dacoB (2 yaca B
Heneno), B 9 kiacce — 102 ygaca (3 yaca B HeZIenio).

COJEPKAHUE OBYYEHUA
7 KJIIACC
Pasznen 1. ®u3uka u e€ poJib B NO3HAHUU OKPYKAKILET0 MUPA.
®uszuka — Hayka O mnpupoze. SIBieHus npuponbl. Dusuyeckue SBICHUSA: MEXAHUYECKUE,

TEIJIOBBIE, IEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BeaMuuHBL. V3Mepenune  usmueckux BenuuuH. Dusnueckue  mpUOOPBHI.
[TorpemHocTs n3MepeHuid. MexayHapoiHas CUCTeMa €IMHHIL.

Kak ¢usuka m gpyrue ecTecTBEHHBIE HAyKH M3Y4YaloT NMpHpony. EcTecTBEeHHOHAayYHBIA METO[
MO3HAHMS: HAOIOJIEHUE, TOCTAaHOBKA HAyYHOTO BONPOCA, BBIIBMKEHUE THIIOTE3, SKCIEPUMEHT I10
MIPOBEPKE THIIOTE3, OOBSICHEHHE HA0II01aeMoro siBieHus. Onucanue GU3NISCKUX SBICHUN C IIOMOIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TEIJIOBbIE, IEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®usnueckue TPHOOPHI W TPOIEAypa MPSAMBIX HW3MEPEHUH aHAJOTOBBIM H  IH(DPOBBIM
puoOpOM.

Jlabopamopuvie pabomul u onsimol.

Omnpenenenue 1EeHbl JeIeHUs KAl K3MEPUTEIHLHOTO MpHoopa.

N3mepenne pacCcTOsTHU.

N3mepenne o0bEMa KUIKOCTH B TBEPIOTO TeIa.

Onpenenenue pasMepoB MabIX TE.

N3mepenne Temnepatypsl IPU MOMOIIH KUJIKOCTHOTO TEPMOMETPA U TATIYMKA TEMIIEPATYPHI.
[IpoBenenune ucciaeaoBaHUs MO MPOBEPKE TMIIOTE3bl: JATbHOCTh MOJIETA MIAPUKA, MYHIEHHOTO
TOPU30HTAIILHO, TEM OO0JIbIlIE, YeM OO0JIbIlIE BHICOTA ITYCKA.

Pasnen 2. IlepBoHayaibHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrtpoeHue BeliecTBa: aTOMbI M MOJICKYJIBI, UX pa3Mepbl. OTBITHI, TOKAa3bIBAIOIINE TUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrokenue dactuil BemecTBa. CBA3b CKOPOCTH JIBHXKCHHS YacCTHI] ¢ TeMIeparypoil. bpoyHoBckoe
nBuxkenue, 1uddysus. BzanMmoaelicTBre 4acTUIl BEIIECTBA: MPUTSHKEHNE U OTTAIKMBAHHE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTEH U TBEPABIX (KPUCTATUITMUECKHX)
Ten. B3auMoCBsA3bp MeXIy CBOWCTBAMHU BEIIECTB B PAa3HbIX arperaTHbIX COCTOSIHUAX M UX aTOMHO-
MOJIEKYJIIPHBIM cTpoeHrneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

1. HaGmronenne 6pOyHOBCKOTO JBMKEHUS.

2. Habmonenue nuddysun.

3. HaOmonenne sIBICHWNA, OOBACHSIONIMXCS NPUTHKECHUEM WM  OTTATKHBAHHEM YaCTHIL
BEIIECTBA.

Jlabopamopuvie pabomol u onsimol.

1. Onenka auamerpa aToMa METO/I0M PSJIOB (C UCTONBb30BaHUEM (GoTorpaduit).

2. OmBITH IO HAOJIOICHUIO TETUIOBOTO PACIIUPEHUS ra30B.

3. OnbITHI O OOHAPYKEHHIO IEUCTBUS CHUII MOJIEKYISIPHOTO TIPUTSIKEHUSI.

Pasznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexanunueckoe aBuwxeHue. PaBHomepHOoe M HepaBHOMepHoe ABuxkeHue. CkopocTb. CpenHsis
CKOPOCThH IMPU HEPABHOMEPHOM JIBIKCHHH. PacuéTt myTn u BpeMEeHH JIBHKCHHS.

SBnenue umHepuuu. 3aKOH WHEpHUU. B3aumopeicTBue Ten Kak NPUYMHA U3MEHEHHUSI CKOPOCTH
JBWKEHHs Ten. Macca kak Mepa uHepTHOCTH Tena. llnotHocTe BemecTBa. CBs3b IUIOTHOCTH €
KOJIMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIECTRA.

Cuna kak XapakTepucTuka B3aummozencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenue

ocuakrwhdE



CHJIBl C MOMOUIBIO JMHAMOMETpa. SIBJIIEHHE TATOTEeHUs M cwia TsokecTh. Cuila TSDKECTH Ha JIPYTHX
miaHerax. Bec Ttema. Heecomoctb. CnokeHHE CUJI, HaNpaBlICHHBIX MO OJHOM MPSMOM.
PaBHogelicTByromasi cwi. Cuna TpeHus. TpeHue CKONbXKEHUS M TpeHUE MOoKos. TpeHue B MPUPOJLEC U
TEXHHKE.
Jemoncmpayuu.
HabumroneHne MexaHU4eCKOro IBUKEHUS Tela.
N3mepenne cKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
Haburoienue sBiaeHUS MHEPLUH.
Habmoienue u3aMeHeHus: CKOpoCcTH MPH B3aUMOJICHCTBUH TeIl.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
. CnoxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM MPSMOH.

./Iaﬁopamopnbte padomut u onvimol.

1. Onpenenenne CKOpPOCTM PABHOMEPHOI'O JBM)KEHHS (IIapuKa B KUAKOCTH, MOJENHU
INEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).

2. Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHHsI OpycKa WIIH [IApHKa 110 HAKIIOHHOM TIOCKOCTH.

3. Ompenenenue MIOTHOCTUA TBEPAOTO Tena.

4. OnbIThl, JAEMOHCTPUPYIOIIHME 3aBUCHUMOCTh pacTshkeHus (nedopmanuu) MHOpPYKUHBL OT
MPUIIOKEHHOM CHIIBI.

5. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI TpPEHHUS CKOJBXKEHHS OT Beca Tella u
XapakTepa COIpPUKACAIOUIUXCS IOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M Ta3o0B.

Hasnenue. CrnocoObl yMEHBIICHHMs M yBEIMYeHUs JaBieHus. JlaBneHue rasza. 3aBUCHUMOCTH
JaBjeHUsl ra3a OoT oObéma, TemmepaTyphl. llepenaua naBieHust TBEPABIMU TelaMH, XHUAKOCTAMU U
razamu. 3akoH Ilackans. [IHeBMaTuyeckue MamMHbBI. 3aBUCUMOCTH JABJIEHUS KHUAKOCTU OT TIIyOWHBI.
lMunpocratuueckuii napanokce. CooOmaromuecs cocyabl. [ uapaBanueckie MeEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe aaBneHue. [I[puynHbl CylnecTBOBaHMS BO3AYIIHON 00OIOUKH
3emiu. Onwir  Toppuuern. W3mepenue armochepHOro naBieHHS. 3aBHCHMOCTh aTMmoc(epHOoro
JIaBJIEHUS OT BBICOTHI HaJl ypoBHEM Mopsl. [IpuGops! 11t u3mMepeHus aTMOChEpHOro JaBieHHs.

JleficTBUE *KUAKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITankuBaromnias (apxumeaoBa) cua.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JaBJICHUs ra3a OT TEMIIEPATYPBHI.

Ilepenaya naBieHUS KUIKOCTHIO U Ta30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[TposiBnenue neiicTBus aTMOCHEPHOTO AABICHHUSL.

3aBUCHMOCTh BBITAJIKMBAIOIIEH CHJIBI OT 00bEMa MOrpyKEHHOM 4YacTW Telda M IUIOTHOCTU
KUJKOCTH.

7. PaBeHCTBO BBITJIKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUAKOCTH.

8. YcnoBue miaBaHus TeN: IUIAaBaHHE WJIM TOTPY>KEHHE Tel B 3aBHCUMOCTH OT COOTHOILICHHMS
IUIOTHOCTEN TeJIa U KUJIKOCTHU.

Jlabopamopmuvie pabomul u onvimol.

1. WccnenoBanue 3aBUCHUMOCTH Beca Teja B BOJAE OT 00bEMa MOTPYXKEHHOW B JKUAKOCTH YacTU

ok E

oakrwdE

TCIa.

2. OmpenesicHUE BRITATKUBAIOICH CHJIBI, ICUCTBYIOIICH HA TEJIO, IOTPYKEHHOE B KUIKOCTD.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CUJIBI, JCHCTBYIOIIEH Ha TENO B KUAKOCTH, OT
MaccChl Teja.

4. OmnbITHl, TEMOHCTPUPYIOIINE 3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI, NEHCTBYIOMICH HA TENO B
KUJKOCTH, OT 00bEMA MOTPYKEHHOHN B KUAKOCTh YaCTH TeJa M OT TJIOTHOCTH KUAKOCTH.

5. KonctpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH H  OMNpelneieHue eé
Ipy30I10ABEMHOCTH.

Pa3pea 5. PaGora m MOIIHOCTD. JHEprus.

Mexannyeckas padora. MOIIHOCTS.

[IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAS IUIOCKOCTh. [IpaBWIO paBHOBECHs phIYara.



[Ipumenenue mpaBuiIa paBHOBECHs pblyara kK O0ky. «3osoToe mpaBuiao» mexanuku. KIIJ[ mpocTeix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KnHernueckass M noTeHuMainbHas 3Heprus. IIpespamienue oqHoro Buaa
MEXaHUYECKOM IHEPTUU B APYroid. 3aKOH COXPAHEHHUS SHEPTUHU B MEXaHUKE.

Jemoncmpayuu.

1. [Ipumepsl NPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Onpenenenue pabOTHI CHIIBI TPEHUS TPU PABHOMEPHOM ABM)KCHHUU TeJa MO TOPH3OHTaIHHOU
MIOBEPXHOCTH.

2. UccnenoBanue ycioBUi paBHOBECHUS pblyara.

3. Namepenue KII/] HaKIIOHHOM MIIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAaHEHHS] MEXaHUYECKON IHEPIHH.

8 KUIACC

Pa3nen 6. TensioBLIe ABJICHUSA.

OCHOBHBIE OJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM CTpOEHMsI BemiectBa. Macca u
pa3Mepbl aTroMOB M MOJeKyd. OIbIThl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS MOJIEKYJISPHO-
KUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, >XUIKOTO M Ta3000pa3HOTO COCTOSHUU BemiecTBa. Kpucramimueckue H
amop¢ubie Tema. OOBSCHEHUE CBOWCTB Tra3oB, JKUIKOCTCH W TBEPABIX TET HA OCHOBE IMOJIOKECHUU
MOJIEKYJIIPHO-KUHETUYECKOW Teopur. CMauyuBaHWe U KalWUISIpHbIE sABJIEHUS. TemioBoe paciiupeHue u
cKaTue.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO ABMKEHUS 4YacTUl. BHyTpeHHss
sreprus. CrocoObl M3MEHEHHsI BHYTPEHHEH HSHEpruu: Teruionepenada M COBepIIeHHe padoThl. Bumbl
TEIJIONEepeIauu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3ITyUYCHHE.

KonnuecTBo TennoTsl. Y ienbHas TEMI0EMKOCTh BellecTBa. TernI000MeH U TEIIOBOE paBHOBECHE.
VYpaBHenue TeroBoro Oananca. IlnaBneHue u OTBepAeBaHUE KPHUCTAUIMYECKUX BEIIECTB. YENIbHAA
teryiota raBieHus. I[lapooOpasoBanue u konzaeHcarus. Mcnapenwe. Kumnenue. YnpenbHas Terora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTIEHHS OT aTMOC(HEPHOTO AaBJICHUS.

Brnaxnocts Bo3ayXa.

DHeprus TOIIMBa. Y IeibHas TEIJI0Ta CTOPAHUS.

[Ipunnuns! padots! TernoBbix asurateneit KIIJ[ teruioBoro nsurarens. TemnoBsle nBUratenu u
3allIMTa OKPYKAIOIIEH CpeJibl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

Hab6monenrne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nuddysu.

HabGmronenue siBeHnit cMauyuBaHMs M KalTWJUTSIPHBIX SIBJICHUH.

Habmtoienue TemnoBoro pacivpeHus Ted.

V3MeHeHne naBlieHus ra3a pu U3MEHEHUH 00bEMa U HarpeBaHUM UJITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Bupael Terionepenayn.

OxJaxaeHue mpu COBEPIICHUH PaOOTHI.

. HarpeBanue nipu coBepiiieHnn pabOTHl BHEIITHUMU CHUIIAMH.

10 CpaBHeHHE TETUIOEMKOCTEH pa3IMYHBIX BEILIECTB.

11. HaGaroneHue KUIIEHUS.

12. HalGnroseHre MOCTOSHCTBA TEMITEPaTyphl IPHU TJIaBJICHUU.

13. Mojenu TEIUIOBBIX IBUATATEIEH.

Jlabopamopuvie pabomol u onvimol.

OnbITHI 10 OOHAPYKEHUIO ACHCTBHUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHMSL.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJTU caxapa.

OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OAJUIOHE IIIIPHIIA.

OnbITHI, JEMOHCTPUPYIOUINE 3aBUCUMOCThH JAaBJICHUS BO3AyXa OT €ro o0béMa W HarpeBaHus
WJIU OXJIaXKICHHUSL.

CoNR~ LN E

agkrownE



6. [IpoBepka THMOTE3bl  JUHEHHON  3aBUCHUMOCTH  JUIMHBI  CTOJOWKA  JKHJAKOCTH B
TEPMOMETPHUUYECKON TPyOKE OT TeMIIEepaTyphl.

7. HaOnronieHue M3MEHEHUs! BHYTPEHHEH PHEPruu Tejla B pe3ylbTaTe Terlonepeaayd U padoTsl
BHEIIIHUX CHIL

8. HccnenoBanue sBIEHUS TEMJI000MEHa IIPU CMEIIMBAHUM XOJIOAHON U ropsueii BObI.

9. OnpeneneHue KOJIMYECTBA TEIJIOTHI, IMOJYYEHHOTO BOJOH HpU TEIUIOOOMEHE C HarpeThiM
METAJUINYECKUM LIMIIMHIPOM.

10. Omnpenenenue yaenbHON TETIOEMKOCTH BEIIECTBA.

11. HccnenoBanue npoiecca UCHapEeHHS.

12. OnpeneneHue OTHOCUTENILHON BIAKHOCTH BO3yXa.

13. Omnpenenenue yaenbHON TETUIOTHI IJIABICHUS JIbA.

Pa3znen 7. JjekTpryeckre U MATHUTHbIE SIBJICHUS.

OnexTpuszanus Tei. J[Ba pona 3IeKTpUUYECKUX 3aps10B. B3anMopaelicTBre 3apsyKEHHBIX Tell. 3aKOH
Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCHCTBUS 3apsDKEHHBIX TEJN OT BEJIMYMHBI 3apsiioB M PACCTOSHMS
MEXy TEJIaMH).

Onexkrpudeckoe mnosie. Hanpspk€HHOCTh anekTpuyeckoro nois. [IpuHuum cyneprnosunuu
AIIEKTPUYECKUX I0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaoB. DJeMEHTapHBIA syieKTpuueckuil 3apsa. CtpoeHue aToma.
[IpoBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUSI AIEKTPUUECKOTO 3apsiia.

DNeKTpUYeCKUuil TOK. Y CIOBUS CYLECTBOBAHMS 3JEKTPUUYECKOTO TOKA. MICTOUHUMKU HOCTOSHHOTO
TOKa. JIeHCTBUS AJIEKTPUYECKOro TOKa (TEIJIOBOE, XMMMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUIl TOK B
AKHUJIKOCTSIX U ra3ax.

Onexrpuueckas nemnb. Cuna Toka. Diekrpuueckoe HanpsbkeHue. ConpoTHBIIEHHE IPOBOJHUKA.
VYaensHOe compoTHuBIeHHE BemiectBa. 3akoH Owma ans  ywyactka wnenu. IlocnepoBaTtenbHoe U
apajuleJIbHOE COEIMHEHUE POBOIHUKOB.

Pabota u MOIIHOCTH 3yIeKTpUyYecKoro Toka. 3akoH JDxoyms—JleHna. DneKTpuueckue Lenu U
NOTPEOUTENH IEKTPUUECKOM 3Hepruu B 0bITy. KopoTkoe 3aMmbikaHueE.

ITocrostHHBIE MarHuTHl. B3aumozelcTBUEe MOCTOSHHBIX MarHUTOB. MarHutHoe mnoje. MarHuTHoe
noJyie 3eMJId M €ro 3HadeHue sl xKu3Hu Ha 3emute. OnbelT OpcTeaa. MarHuTHOE TOJIe SJEKTPUIECKOTO
Toka. [IpuMeHeHue IeKTPOMarHuToB B TeXHHKE. JlelficTBUe MarHUTHOTO IMOJIS HAa IPOBOJHHUK C TOKOM.
DNEeKTpOJABUTaTENb IOCTOSIHHOTO ToKa. Vcriob30BaHue JIeKTpoIBUraTeNlel B TEXHUUECKUX YCTpOMCcTBax
U Ha TPaHCIOpTe.

Omnbitel @apanes. SABneHue daeKTpoMarHuTHOW UHAYKIUU. [IpaBmiio JleHia. DnekTporeneparop.
CriocoObl MosyueHHs! 3JIEKTPUUECKOM HSHepruu. DJIEKTPOCTAHLUMU Ha BO300OHOBISIEMBIX HCTOYHHUKAX
SHEpPTUHU.

Jemoncmpayuu.

DneKkTpu3anus Ted.

JIBa poJia 3eKTPUUECKUX 3apsi10B M B3aUMOJIEHCTBHE 3apsKEHHBIX TEII.
YCTpoUCTBO U IEHCTBHE IIEKTPOCKOIIA.

DnexTpocTaTHuecKasi HHIYKIUS.

3aKOH COXpaHEeHHMsI SJIEKTPUUECKUX 3apsIOB.

[TpoBOIHUKY U JUIIEKTPUKH.

MonenrpoBaHe CUIOBBIX JIUHUHN 3JIEKTPUUECKOTO TOJIS.

W cTOYHUKH IOCTOSIHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

0. DnekTpuuecKuil TOK B )KUAKOCTH.

1. T"a30BBIit pa3ps.

12. W3mepeHue cuibl TOKAa aMIIEPMETPOM.

13. HM3mepeHue 2IEKTPUIECKOTO HAPSHKEHHS BOJIETMETPOM.

14. Peocrat 1 Mara3uH CONpOTHUBICHUH.

15. BzaumoneiicTBHE MOCTOSIHHBIX MAarHUTOB.

16. MozenupoBaHHe HEBO3MOKHOCTH Pa3JIeIeHUs MOJIFOCOB MarHUTA.
17. MogaenupoBaHHe MarHUTHBIX MOJEH NOCTOSHHBIX MarHUTOB.

18. OmeiT Dpcrena.

RBOoo~NoOwNE



19. MarauTHOE 1oJie TOKa. DJIEKTPOMAarHur.

20. JleiicTBME MarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.

21. DnekTpoaBUTATENb MOCTOSTHHOTO TOKA.

22. VccnenoBanue SIBICHUS JIEKTPOMArHUTHON MHIYKIINU.

23. Omnprter @apanes.

24. 3aBHCHMOCTH HAlNpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOSHUKHOBEHHS.
25. DnexTporeHeparop MOCTOSHHOIO TOKaA.

Jlabopamopuvie pabomul u onvimol.

OnbIThI 1O HAOIIOECHUIO SJIEKTPU3ALUU TeJl MHAYKLIHEH U PU COTPUKOCHOBEHUU.
HccenenoBanue 1elCTBUS JIEKTPUUECKOTO MOJIS HA TPOBOJHUKH U IU3IEKTPUKH.
COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH MTOCTOSHHOTO TOKA.

W3mepeHne u peryampoBaHUe CUIIbI TOKA.

W3mepeHue u peryimpoBaHue HaPsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HWAYLIETO 4YEpe3 pE3UCTOpP, OT CONPOTHUBIICHUS
pe3ucTopa U HaNpsHKEHHsI Ha PE3UCTOPE.

7. OmBITHI, AEMOHCTPUPYIOIINE 3aBUCHUMOCTh 3JEKTPUYECKOTO COMPOTUBICHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIONIA/I1 TIONIEPEYHOr0 CEYEHUs U MaTepHala.

8. IIpoBepka mpaBuia CIOKEHUS HANPSHKEHUH MPU IOCIEAOBATEILHOM COEAMHEHUU JIBYX
pPE3UCTOPOB.

9. IIpoepka mpaBuiia AJisi CUIIBI TOKA MIPH MApAIJIEIbHOM COSAMHEHUU PE3UCTOPOB.

10. Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHue MOIIHOCTH IEKTPHUUECKOTO TOKA, BBIACISAEMOM Ha PE3UCTOPE.

12. WccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HANpsHKEHUS Ha HEHl.

13. Ompenenenue KII/I narpeBarens.

14. UccnenoBaHue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MAarHUTOB.

15. M3yuyeHune MarHUTHOTO MOJISl HOCTOSTHHBIX MAarHUTOB MPHU X 00BEIUHEHUU U PA3ICICHUU.

16. HccnenoBanue ACWCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aWMOJICHCTBHSA KATyLIIKH C TOKOM U
MarHuTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTyIIIKE.

18. N3yueHwue neiicTBUS MArHUTHOTO T0JI HA TPOBOJIHUK C TOKOM.

19. KoncTpynpoBaHue U H3y4eHHE paOOTHI DJIEKTPOIBUTATEIS.

20. Uzmepenue KIIJ] snexTpoaBUraTeaIbHON YCTAaHOBKHU.

21. OnpITBI 1O WCCIENOBAHUIO SIBIICHHS DJIEKTPOMArHUTHOW WHAYKIWHU: HCCIEIOBaHHUE
M3MEHEHUH 3HAYECHUsI U HAaIPaBJICHUS MHAYKIIMOHHOIO TOKa.

9 KJIACC

Pa3nea 8. Mexannveckue siBJIeHUs.

Mexannueckoe JBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTENBHOCTD
MEXAHUUYECKOTO ABMKEHUs. PaBHOMEpHOE NpsMosIMHENHOE IBWKeHue. HepaBHOMEpHOE PSIMOIMHENHOE
nBukeHne. CpeHsisi 1 MTHOBEHHAsl CKOPOCTh TeJla IIPU HEPABHOMEPHOM JABM)KEHHUU.

Yckopenue. PaBHOyckopeHHOe TmpsiMonuHEHOe aABMkeHue. CBoOomHoe maneHue. OTMbBIThI
[Nanmnes.

PaBHOMepHOE NBHkKEHUE MO OKpykHOCTH. [lepuoa m vactora obpamienus. JIuneiinas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE.

IlepBbit 3akoH HreroroHa. Bropon 3axkoH Herorona. Tperuit 3akoH Herorona. IIpunnun
CYTIEPHO3UIINH CHJI.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuUs: cuila TPEHHUS CKOJIBKEHHS, CHJIa TPEHMs IOKOf,
JpyTUe BUIBI TPEHHUSL.

Cuna TsKecTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpeHHe CBOOOAHOro majeHus. [IBukeHue
manet Bokpyr CouHia. [lepBas kocMuueckas ckopoctb. HeBecoMOCTh U meperpy3KH.

PaBHOBecue marepuanbHOM TOUKH. AOcomoTHO TBEpHOe Teno. PaBHOBecue TBEPAOro Tena ¢
3aKpEIUIEHHOMN OChIO BpalieHuss. MoMeHT cuibl. LleHTp TskecTH.

Nmnynec Ttena. W3meHenwe wumnynbca. MMiynbc cuiibl. 3aKOH COXPAaHEHHs MMITYJbCa.
PeakTuBHOE IBUKEHHE.

Mexanunueckasi paboTa 1 MOIIHOCTh. PaboTa CHUil TsKecTH, ypyrocTH, TpeHus. CBsi3b SHEPTHU U

ocoukrwhE



pabotsl. [loTeHnanbHas 3Heprus Tea, MOJHATOTO HaJ MOBEPXHOCThIO 3eMiH. [loTeHnnanpHas sHeprus
ckaroil npyxuHbl. Kunernueckas sHeprus. Teopema O KHHETHYECKOW PHEPIHMM. 3aKOH COXPaHEHHUS
MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HabnroneHne MeXaHU4eCKOro JBUKEHHUSI Tela OTHOCUTENIBHO Pa3HbIX Te OTCUETa.

2. CpaBHeHUE MyTeH U TPACKTOPUI ABMKEHHS OJHOTO M TOTO K€ TeJla OTHOCUTENBFHO Pa3HbIX Tel
OTCYETA.

3. W3mepenne CKOpOCTH U YCKOPEHHS MPSIMOJIIMHEHHOTO IBUKECHUS.

4. UccnenoBaHue NpU3HAKOB PAaBHOYCKOPEHHOTO JIBH)KEHUSI.

5. HabGnronenue ABMKEHUS Tella IO OKPYKHOCTH.

6. HaOmroenne MexaHUYeCKUX SBJICHHIA, POUCXOASIINX B cucTeMe otcuéra «Tenexkay npu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHU OTHOCUTENIbHO KabuHeTa (GU3HUKH.

7. 3aBUCHUMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBL.

8. Habmronenue paBeHcTBa CUIT ITPH B3aUMOJICHCTBUU TEIl.

9. M3meHeHue Beca Tena Mpu YCKOPEHHOM JIBHYKCHHH.

10. Ilepemaua ummynbca MpU B3aUMOACHCTBUU TEJL.

11. IIpeoOpa3oBaHust SHEPTUU IPU B3aUMOJECHCTBUU TENl.

12. CoxpaHeHue uMIysbca Mpu HEYIPYroM B3aUMOJICHCTBUH.

13. Coxpanenue UMITyIbCa IPHU A0COIIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmroneHue peakKTUBHOTO ABUKCHUS.

15. CoxpaHeHre MEXaHUYECKOM dHEPTruu Ipy CBOOOIHOM Ia/IEHUH.

16. CoxpaHeHue MEXaHUYECKOM SHEPTUU NpU ABUKCHUHU TeJla O] ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onsimol.

1. KoncTtpynpoBaHue TpakTa /Ui pa3roHa U JaIbHEUIIEro paBHOMEPHOTO JBMKCHHUS IIAPUKA WIIN
TEJIEKKH.

2. OmpenerneHue cpelHel CKOPOCTH CKOJBKEHUS OpycKa WM ABM)KEHUS LIapUKa [0 HAKIOHHOU
IJIOCKOCTH.

3. OmnpeneneHne yCKOpEHUs Tela MPU PaBHOYCKOPEHHOM JIBYKEHUH MO HAKJIIOHHOH MJIOCKOCTH.

4. UccnenoBanue 3aBUCHUMOCTH IIyTH OT BpPEMEHU IIPH PAaBHOYCKOPEHHOM JBMKEHHH 0€3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka rumnoresbl: eciiv MpU paBHOYCKOPEHHOM JBM)KEHUU 0€3 HauyajJbHOM CKOPOCTU MyTH
OTHOCSTCS KaK psii HEYETHBIX YUCEIl, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. MccnenoBanne 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JIaBJICHUSI.

7. Omnpenenenne kodhduieHTa TpEHUs CKOJIbKEHUS.

8. Omnpenenenne XECTKOCTH TPYKUHBI.

9. Onpenenenue pabOThI CHIIBI TPEHUS NMPH PAaBHOMEPHOM JABIMKEHHM Teja MO FOPU30HTAIbHON
MOBEPXHOCTH.

10. Onpenenenue paboOThl CHJIBI YIOPYIOCTH MpU MNOABbEME Tpy3a C HCHOJIb30BaAaHUEM
HENOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. M3yueHue 3aKOHA COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexannueckue Kos1e0aHUSI M BOJIHBI.

KonebarenbHoe paBmwxkeHue. OCHOBHbIE XapaKTEPUCTUKM KojeOaHWid: Tepuoj, YacToTa,
amIuiTya. Matematuyeckuil M NpPYKUHHBIM MasaTHUKH. [IpeBpaieHue sHeprun mpu KojedaTeabHOM
JBUKEHUU.

3aryxatomue KoseOanus. BbeiHyXIeHHbIe Kojiebanusa. Peszonanc. MexaHW4YecKne BOJHBI.
CBolicTBa MeXaHMUYECKUX BOJH. [IponosibHBIE M NoOnepeyHble BOJIHBL. [[MHA BOJHBI UM CKOPOCTH €€
pacnpocTpaHeHusi. MexaHn4ecKre BOJIHBI B TBEPJIOM Tejle, CEHCMUYECKHE BOJTHBI.

3ByK. I'poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaGmonenue konebaHuii Tl Mo JeHCTBUEM CUJIBI TSXKECTU U CUJIBI YIPYTOCTH.

2. HaOirotenue xosiebaHmil rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HaOnroenue BBIHYX/IEHHBIX KOJIeOaHHUH U pe30HaHca.

4. PacnpocTpaHeHUe MPOJIOJIBHBIX U TIOTIEPEYHBIX BOJH (Ha MOCIIN).

5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



HHTH.

6. AKYyCTHYECKHI Pe30HAHC.

Jlabopamopmuvie pabomul u onvimol.

1. Omnpenenenune 4acTOTHI U MEpHO/Ia KOJIEOaHUI MaTEMaTHIECKOTO MAasSTHUKA.

2. OmnpeneneHre 4acTOTHI U EPHOAA KOJICOaHUH NPYKUHHOTO MAasITHUKA.

3. HccnenoBanue 3aBUCHMMOCTH TEpPHOAA KOJEOAHWI MOJBEIICHHOTO K HUTH TPy3a OT JUJIMHBI

4. WccnenoBaHue 3aBUCMMOCTH MEpHOa KOJIEOaHUN PYKMHHOTO MasiTHUKA OT Macchl Ipy3a.
5. IlpoBepka HE3aBHCUMOCTH MEepHo/ia KoJeOaHU rpy3a, OIBEIICHHOTO K HUTH, OT MaccChl Tpy3a.
6. OmbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh MEpHoAa KoJeOaHWW MPYKUHHOTO MasTHUKA OT

Macchl Tpy3a U KECTKOCTH MPYKUHBIL.

7. V3mepenue yCKOpEeHHsI CBOOOTHOTO MaCHUSI.
Pa3znen 10. Di1eKTpOMArHMTHOE 1OJI€ U JIEKTPOMATHUTHbIE BOJIHbI.
3JIGKTpOMaFHI/ITHOe I10J1€. 3JI€KTpOMaFHI/ITHBIe BoiHbl. CBolicTBa SJICKTPOMArduTHBIX BOJIH.

[Ixama SJICKTPOMArdHMTHBIX BOJIH. Hcnonrs3oBanne SJICKTPOMAarduTHBIX BOJIH IJIA COTOBOM CBSI3H.

DnekTpoMarauTHas mpupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1. CgoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomul u onsimol.

1. W3zydeHue CBOMCTB 37EKTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIBHOTO TenedoHa.

Paznen 11. CBeToBbIe IBJIEHUS.

JlyueBast monens cBera. Mcrounuku ceera. [IpsamMonuHeliHOe pacpoOCTpaHEHUE CBETa. 3aTMEHMS

Comnnua u JIyasl. Otpaxxenue cBeta. [1mockoe 3epkano. 3akoH OTpa)KEHHUS CBETA.

HpeHOMJ'IeHI/Ie cBeTa. 3aKkoH MpCIOMJICHHA CBCTA. ITonHoe BHYTPCHHCC OTPAKCHHUC CBCTA.

Hcnonn3oBanue moaHOrO BHYTPCHHCET'O OTPAKCHHUA B OIITUYCCKUX CBCTOBOAAX.

JIunza. Xog nyqeﬁ B auH3e. OnTHYecKas cucreMa (bOToanHapaTa, MHUKPOCKOIIa 1 TCJICCKOIIA. I'mas

KaK OITHYECKas cuctemMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxxenne Oemoro cBeTa B CIICKTD. Omnwitel Hpetorona. CrnoxkeHue CIICKTPAJIbHBIX HBETOB.

Hucniepcus cera.

JHemoncmpayuu.

[IpamonnHENHOE pacCIpOCTPaHEHUE CBETA.

OTtpaxxeHue cBeTa.

[Tonryuenue n300pakxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

ONnTHYECKUN CBETOBOI.

Xon nyuelt B coOuparomiei Junse.

XoJ1 Ty4deil B pacCEenBAlOIIEH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JTUH3.

. [punnun neiicTBus gporoanmnapata, MUKpPOCKONA U TEJIECKOIIA.

10. Mopaens rnasa.

11. PasnokeHue 6emoro cBeTa B CIEKTP.

12. Tlomydenue 6enoro cBeta MpH CIOKEHUU CBETAa PA3HBIX I[BETOB.
Jlabopamopuvie pabomsl u onsimol.

1. WccrnenoBanue 3aBUCIMOCTH YTJIa OTPAKEHUSI CBETOBOTO JIy4ya OT yriia MajaeHusl.
2. N3yueHne XapakTepUCTHK N300pakeHUs MPeIMeTa B TUIOCKOM 3epKaJie.

3. HccnenoBanue 3aBUCHMMOCTH YTJIa TIPEIOMIICHHUSI CBETOBOTO JIy4a OT yria MaJeHus Ha TPaHUIIe

CoNR~LNE

«BO3AYX—CTECKIIO».

4. Tlomy4yeHue U300paKE€HUI ¢ TOMOIIBIO0 COOMPAOIIEH JTHH3BI.

5. Omnpenenenue GOKYCHOTO PACCTOSTHUAS U ONTHYECKOM CHIIBI COOUpAIOIIEH JTMH3HI.

6. OMBITHI MO PA3IOKEHHUIO OETIOT0 CBETA B CIIEKTP.

7. OnBITHI IO BOCTIPUATHIO IIBETA MPEIMETOB MPU UX HAOIIOICHUN Yepe3 IIBETOBbIC (DHUIIHTPHI.
Paznea 12. KBanToBble IBJIeHHS.

Oneitel Pezepdopna u mmanerapnas monenb aroma. Mopenb atoma bopa. HMcnmyckanue wu

MOTrJIOMCHHUE CBETAa aTOMOM. KBanThl. JInnenyatsie CIICKTPHLIL.



PannoaktuBHOCTh. Anbda, O6era- m ramma-usnydenus. CTpoeHue aToMHOro siapa. Hykmonnas
MoJieIb aTOMHOTO A1pa. M3oTonsl. PannoaktusHele npeBpauieHus. [lepuon nomypacnazna aTOMHBIX SIED.

Snepubie peakuuu. 3aKOHBI COXPAHEHUS 3apsSJAOBOrO0 M MacCOBOIO 4YHCENI. ODJHEpPrus CBSI3U
aTOMHBIX sanep. CBsizb Maccel U dHepruu. Peakuum cuHte3a u aeneHus sanaep. VCTOUHUKHM sHEpruu
CouHia 4 38631,

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUH Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CreKTpbl U3J1y4€HUs U MOIJIOIIEHNUS.

CrexTpsl pa3Iu4yHbIX T'a30B.

CnexTp BomopoJa.

Habumonenue tpeko B kamepe BuibcoHa.

Pabora cuéryrka HOHU3UPYIOMINUX U3TYUCHHH.

. Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U MPOJLYKTOB.

./Iaﬁopamopnbte paodomut u onvimol.

1. HabnroieHue CIIOMIHBIX U JIMHENYAThIX CIEKTPOB U3JIyUEHUSI.

2. UccnenoBanne TpeKOB: H3MEPEHHWE OSHEPrMM YaCTUIBI 1O TOPMO3HOMY myTH (TO
¢dororpadusm).

3. M3mepenue painoakTUBHOTO GoHA.

IHoBTOpHTE/ILHO-0000 IO NI MOLYIb.

[ToBTOpPUTENBEHO-0000IIAOIMINKA MOAYNIb MpeJHa3HAYeH [Js CUCTeMaTU3allu u O00O0OIICHHS
NPEIMETHOTO COJCP)KAaHUS M OIBITa JCSITEIbHOCTH, NMPUOOPETEHHOrO MpH HM3YyYEHHH BCEro Kypca
busuku, a Takke AN TOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY »3K3aMeHy Mo (u3uke s
00yyarouuxcsi, BBIOpPaBIINX 3TOT y4EOHBIN IPEIMET.

[Ipy u3ydeHUM AAHHOTO MOJYJIA PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJbI JI€ATEIbHOCTH, Ha
OCHOBE KOTOpBIX 0OecrneuuBaeTcss JOCTHKEHUE NPEIMETHBIX M METallPeIMETHBIX IIaHUPYEMBbIX
pe3ynbTaToB 00y4YeHus!, popMHUpyeTCs eCTECTBEHHOHAay4Has IPaMOTHOCTh: OCBOCHHE HAyYHBIX METOJIOB
UCCIICIOBAaHMS SIBJICHUH MPHUPOJBI U TEXHHUKH, OBJAJICHHEC YMEHHSIMH OOBICHATH (DU3MUYECKHE SBICHUS,
IIPUMEHSIS IOJTyYE€HHBIE 3HAaHU, PEIIaTh 3aJa4M, B TOM YHCJIE KAYECTBEHHbBIE U OKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIAANBEHO AEATENBHOCTHBIA XapakTep JAHHOTO pas3felia peaqu3yercss 3a CY4ET TOro, 4To
oOyyarolyecs BHIIOIHSIIOT 3a/IaHus, B KOTOPBIX UM Ipe/iaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHWM pacrno3HaBaTb W HAy4yHO OOBACHATH (DU3MUECKHUE SIBICHUS B
OKpYKarolllel PUPOJIE U IOBCETHEBHOM JKU3HY;

HCIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEI0BAHUS (PU3HUECKUX SIBJICHUM, B TOM YHCIIE JJI IPOBEPKU
TUIIOTE3 U MOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4yHble OCHOBbI Hauboyiee BaKHBIX JOCTM)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, IPAKTUYECKOTO HCIIOJIB30BAHUS PA3JIMYHBIX HCTOYHUKOB DHEPIUM Ha OCHOBE 3aKOHA
MpEBpAIEHHs] U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTHUU.

ogakrwhE

IVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI 1O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3ydyenune ¢u3uku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs HAIPaBICHO Ha JOCTHUKEHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

B pesynbrare usyueHus (GU3MKM Ha ypOBHE OCHOBHOI'O 00I1ero odpazoBaHusi y oOydarouierocs
OyayT chopMupoOBaHbI CIEAYIOIINE JINYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTpHOTHYECKOro BOCIIMTAHUSA:

® TMpOsIBIIEHHE MHTEpeca K HCTOPHUM U COBPEMEHHOMY COCTOSIHMIO POCCHUHCKOM (u3nueckont
HaYKU;

® IICHHOCTHOE OTHOIIEHHE K JOCTIKEHHSIM POCCHICKUX YIEHBIX -(PU3UKOB;

2) rpa’kaIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

® TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXJIEHHHM OOIIECTBEHHO 3HAYMMBIX M 3THYECKUX
npo0JeM, CBI3aHHBIX C PAKTUICCKUM IIPUMEHEHUEM TOCTIKEHUH (PH3HKH,

® OCO3HAHHE BaXXHOCTU MOPAIbHO-3TUYECKUX NMPHHILIUIIOB B JESITEIBHOCTH YUEHOTO;

3) 3cTeTHYEeCKOro BOCIUTAHMSI:

® BOCHpPUATHE ICTETUYECKUX KayecTB (U3NYECKOM Hayku: €€ TapMOHHUYHOIO IOCTPOCHHMS,



CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EHHOCTH HAYYHOT0 MO3HAHHUA:

® O0CO3HaHUE [EHHOCTU (PU3HUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAaHUS MUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIOIIECH KYJIbTYPHI;

® pPa3BUTHE HAYYHOU JII0O003HATEIILHOCTH, MHTEPECa K UCCIICIOBATEILCKOM IeATEIbHOCTH;

5) popmupoBaHus KyJbTYPHhI 310POBbSI H IMOIMOHAJIBLHOTO 0JIArONMOJTYYHsI:

® OCO3HaHHE IEHHOCTH 0€30MacHOro 00pas3a JKU3HH B COBPEMEHHOM TEXHOJIOIHMYECKOM MHpE,
BaXHOCTHU IPaBHJI 0€30MaCHOTO MOBEICHHS Ha TPAHCIOPTE, HAa JOPOrax, ¢ 3JIEKTPUUECKUM U TEIIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

e chOpMUPOBAHHOCTh HaBbIKa pedeKCHH, MPU3HAHUE CBOErO MpaBa Ha OMIMOKY U TaKOro e
IpaBa y Ipyroro 4eJoBeKa,

6) TPY10BOr0 BOCIIUTAHUA:

® AaKTUMBHOE y4yacTHE B pEIICHMM MPAaKTUYECKUX 3aqad (B paMKaxX CeMbH, 00pa30BaTeIbHOU
OpraHM3aliy, ropojia, Kpas) TEXHOJOTMYECKON M COIMalbHOM HAaIMpaBICHHOCTH, TPEOYIOIIUX B TOM
quclie U GPU3NYECKUX 3HAHMIA,

® UHTEpeC K MPaKTHUECKOMY U3YUEHHIO MPOQECCHii, CBA3AHHBIX C (DU3HUKOIA;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

e OpHUCHTAIMS HA MPUMEHCHHWE (QHU3UYECKUX 3HAHWW JUIS pEIICHUs 3anad B o0acTu
OKpY)XKarollled cpeapl, IUIAHUPOBAHMUS TOCTYNKOB M OIEHKA WX BO3MOXHBIX MOCIEICTBUN s
OKpYKaroIlEH Cpeibl;

® 0OCO3HaHUE TM00aTBHOI0 XapaKTepa SKOJOTHUYECKUX MPOOIeM U IMMyTel X peleHus;

8) ajanTannu K N3MEHAKIIUMCS YCJIOBHAM COUMAIBHON M MPUPOAHOH Cpe/bl:

® TOTPEOHOCTH BO B3aWIMOJICHCTBHH TPU BBITOJIHEHUU WCCIICOBAHUA M MPOEKTOB (DU3UIECKON
HAPABICHHOCTH, OTKPBITOCTH OIBITY M 3HAHHSIM JIPYTHX;

® TIOBBIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO AesITebHOCTD;

e TOTPeOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUII, B TOM YHclie (GOPMYTUPOBATH UAEH, TIOHATHUSA,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

® 0OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH (PU3UKH;

¢ TUTAHWPOBAHHE CBOETO PA3BUTHSI B MPHUOOPETCHUH HOBBIX (PU3NICCKUX 3HAHU;

® CTpeMJICHHE aHAJM3UPOBATh U BBISABIATH B3aUMOCBSI3M MPUPOJIBI, OOIIECTBA M HYKOHOMHKH, B
TOM YHUCJIE C UCTIOIh30BAaHUEM (PU3NYECKUX 3HAHUM;

® OIICHKA CBOWX JICHCTBHI C yUETOM BIIUSHUS HA OKPYKAIOIIYIO CPEAY, BOZMOXKHBIX IT00ATEHBIX
TTOCJIECTBUM.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynbrate ocBOeHUSI MporpaMmMbl 1Mo (U3NKE Ha YPOBHE OCHOBHOT'O 00IIEro oOpa3oBaHHS Y
oOyuatoterocsi OyayT chopmMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE TT03HaBaTeIbHbIE
VHHUBEpCaJIbHbIC y4eOHBIC JEHCTBUSA, KOMMYHHUKATHBHBIC YHUBEpPCAIbHBIC Y4YeOHBIC IeHCTBUS,
pEryIATUBHBIE YHUBEPCAIbHBIE YUeOHbIC JEHCTBUS.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBHUSI

ba3soBble Jlornyeckue 1eMcTBUA:

® BBHIIBISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH 00BEKTOB (SIBIICHUN );

¢ YyCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KIaCCH(PUKAINN, OCHOBAHUS ]I OOOOIICHUS W
CpaBHCHHS,

® BBUIBISITH 3aKOHOMEPHOCTH W TIPOTHBOpPEYMS B paccMaTpuBaeMbiX (hakTax, OaHHBIX U
HAOIIO/IEHUSX, OTHOCSIIMXCS K (PU3MUECKUM SBIICHUSIM;

® BBHIIBISITh IPUYMHHO-CJICJICTBEHHBIC CBS3H MPH M3YUCHHH (DU3HUSCKUX SBICHUH M TPOIECCOB,
JIeNaTh BBIBOABI C HCIOJIB30BaHUEM JENYKTUBHBIX W HWHIYKTHBHBIX YMO3AKIIOYEHHH, BBIIBUTATH
TUTIOTE3BI O B3aMMOCBS3SIX (PH3UUIECKUX BEITHYNH;

® CaMOCTOSITENIbHO BBIOMpPATh CHOCO0 pemieHus yuyeOHoM (usnueckol 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pEUICHHS, BHIOOpP HaumOoliee TMOAXOMASIIET0 C YYETOM CaMOCTOSITENBHO
BbI/IEJICHHBIX KPUTEPHUEB).

basoBble ucciienoBarejbCKie JeHCTBUA:

® JCIOJIb30BaTh BOMPOCHI KAaK UCCIIEI0BATEIbCKUIM HHCTPYMEHT ITO3HAHUS;



® TPOBOAUTH [0 CAMOCTOSATEIHHO COCTABIEHHOMY IUIaHY OIBIT, HECIOXHBIA (hU3HUecKUit
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHUE (PU3NYECKOTO SIBICHHUS;

® OIEHMBATh HA TNPUMEHUMOCTh U JOCTOBEPHOCTh WH(POpPMAIMIO, MOJYYCHHYIO B XOJ€
MCCJIEIOBAHMSI UJIU SKCIIEPUMEHTA;

® CaMOCTOSTENbHO (QOpMYyIUPOBaThH O0OOIIEHUS M BBIBOABI IO pe3ylibTaTaM MPOBEAEHHOTO
HAOJI0/IEHUS, OIBITA, UCCIICIOBAHMS,

® POTHO3MPOBATH BO3MOXKHOE JalibHEHIIee pa3BUTHE (U3NYECKUX TMPOLECCOB, a TaKXKe
BBIJIBUTATH TPEATIOIOKEHHS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pa6ora ¢ nndopmanmeii:

® TMPUMEHSATH PA3IUYHbIC METOJIbI, HHCTPYMEHTHI U 3allPOCHI IIPH MOMCKE B 0TOOpe HH(pOpMaUU
WIN JTaHHBIX ¢ YYETOM MpeIOKEHHON yueOHo# pusnueckoii 3a1auu;

® aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IMUHBIX BUIOB U
(dbopM TpeCTaBICHNUS;

® CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (OpMy TMpeAcTaBieHUuss HHPOpMAUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJaud HECIOXKHBIMU CXEMaMH, AuarpaMMaMm#, WHOW TpaduKod U HuX
KOMOHWHAIIUSIMH.

KoMMyHHKaTHBHBIC yHUBEpPCaAJIbHbIC YUeOHbIC 1eliCTBUA:

® B X0Je OOCYXIeHHs y4eOHOro marepuaina, pe3yJbTaToB JabOpaTOPHBIX pabOT M MPOEKTOB
3a/1aBaTh BOIIPOCHI 10 CYILECTBY OOCYK/1aeMOUl TE€Mbl U BBICKA3bIBAaTh WJIEU, HALIEJICHHbIC HAa PELICHHE
3a/1a4M U MojJiep>kaHue OJaroxenaTeIbHOCTH OOIIEHUS;

® COIOCTABIIATH CBOU CYXJICHHUS C CYKACHHUSMH JPYIHX YYaCTHHUKOB JHAJIOTa, OOHAPYKHUBAThH
pa3iauvue U CXOJCTBO MO3ULIUI;

® BbIpaXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

e nyONIMYHO MPEICTABIATH PE3YNbTAThl BBITOJIHEHHOTO (DU3HUECKOTO OMbITa (IKCIEPUMEHTA,
HCCJICIOBAHMSI, IPOEKTA);

® [IOHMMAaTh W HCIOJB30BaTh IPEUMYILECTBAa KOMAaHIHOW W WHAMBUAYaJIbHOH pabOThl MpuU
pelIeHNH KOHKPETHON (pru3nuecKoil mpoOaemsl;

® TIPUHHMMATH LIEJIM COBMECTHOM NIE€ATEIBHOCTH, OPraHU30BbIBATh JEHUCTBUS MO €€ TOCTHKEHUIO:
pacrpeieniaTh pojid, OOCYXKIaTh MPOIECChl W Pe3yJbTaThl COBMECTHOW pPabOThI, 0000mIaTh MHEHUS
HECKOJIBKUX JIIOCH;

® BBHINOJHATH CBOIO YacTh pabOThl, JOCTUras KayeCTBEHHOI'O pe3yjbTaTa IO CBOEMY
HAIpPAaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBHUS C IPYTUMU YJI€HAMH KOMaH/Ibl;

® OIEHMBAaTh KAayeCTBO CBOEro BKJaJa B OOMIMH MPOAYKT MO KPUTEPHUSIM, CAMOCTOSTENHHO
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasitTuBHble yHMBepcaJibHbIe y4eOHbIe ieiicTBUS

Camoopranmu3anus:

® BBUIBJISITH NPOOJIEMbl B JKM3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIUX MJsi pelIeHus
(buznyecKuX 3HAHUI;

® OpHEHTHPOBATBHCS B PA3IMUHBIX MOAXOJAAX MPHUHIATHUS PElIEHUN (MHAMBUAYAIBHOE, IPUHATHE
pEIleHNUs B IpyMIe, IPUHATHE PELLICHUI TPYIIIOi);

® CaMOCTOSITENIbHO COCTAaBJSATh AQJITOPUTM  pelieHHus (QU3MYecKOoW 3aJayd WM IUIaHa
UCCIIEIOBaHUS C YYETOM HMEIOIIMXCS PECcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBATh
npeJiaraéMble BapUaHThl PELICHUH;

e Jenath BRIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHE.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

e JaBaTh aJICKBATHYIO OLIEHKY CUTYaIlMHU U MpeJiarath MjiaH e€ U3MEHEHUs;

e OOBSACHATH TNPUYMHBI JOCTHXKEHUS (HEIOCTHKEHHS) pEe3yJIbTaTOB JAESITENbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

® BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PU3MUECKOTO
UCCIICIOBAaHUsST MJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHTYalUH,
YCTaHOBJICHHBIX OIMIMOOK, BOSHUKIINX TPYAHOCTEH;

® OILICHUBATH COOTBETCTBUE PE3Y/IbTATa LENH U YCIOBUIM;

e CTaBUTh ce0s HA MECTO JPYroro 4ejJoBeKa B XOJ€ CIopa WM AMCKYCCHM Ha HAy4YHYIO TEMY,



IIOHUMAaTh MOTUBBI, HAMEPEHHUSI U JIOTUKY IPYroro;

e TpHU3HABATh CBOE MPABO HA OMIMOKY MPHU pelIeHu (HU3MUSCKUX 3a]a9 UM B YTBEPKICHUSIX HA
HAy4YHbIE TEMBI U TaKOE K€ MPaBoO JIPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K konmy oOyueHusi B 7 KJjiacce MpeJMETHBIC Pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXaTh
c(hOpMUPOBAHHOCTH Y O0YUAIOLTUXCSI YMEHHI:

® UCIOJB30BaTh TOHATHSA: (PU3MUYECKHE W XUMHUYCCKUE SIBICHUS, HAOJIOJIEHUE, IKCIICPUMEHT,
MOJIeJIh, TUTIOTE3a, CAUHUIIBI (PU3MYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHbIe COCTOSIHUS BEIIECTBA
(TBépHoe, KuAKOe, Ta3000pa3HOE), MEXaHWYEeCKoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
NPSIMOJIMHEHOE), TPaeKTOpHs, paBHOACUCTBYIOmas cwia, naedopmamms (ynpyras, IUTaCTHYECKas),
HEBECOMOCTh, COOOIIAIOIINECS COCYbL;

e paznmmuath sBieHUs (nuddy3us, TEMIOBOE MABMKEHHWE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBIKEHHUE, HEPAaBHOMEPHOE JBUKEHUE, WHEPIMs, B3aHMMOJICUCTBUE TeEJ, PAaBHOBECHE TBEPJBIX Tel C
3aKpEIUIEHHOW OChIO BpalllEHMs, Iepefadya JaBJIeHUs TBEPABIMU TElIaMH, JKUIKOCTAMH U Ta3aMu,
atMoc(epHOe NaBJICHHE, TUIABAHHWE TEJ, MPEBPAIICHUS MEXAHUYECKOW SHEPruu) MO OMHCAHHUI0 HX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOE SIBICHUE;

® pacno3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3UUYECKHUX SIBJICHHI B OKpPYKAIOLIEM MHpE, B TOM
guciie (U3HYECKUE SBJICHHS B NMPHUPOJC: NMPUMEPHI IBHKCHHS C PA3IMYHBIMA CKOPOCTSIMHU B JKUBOH H
HEXHBOW MPUPOJIE, ACHCTBUE CUITBI TPEHUS B MIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(HEPHOTO IaBlIeHUS Ha
JKUBOW OpraHu3M, IUIaBaHUE PHIO, phIYaru B TeJie YeJIIOBEKa, MPU TOM MEPEBOIUTH MPAKTHYECKYIO 3a/1a4y
B yueOHYIO, BBIIETSATh CYIIECTBEHHbBIE CBOWCTBA (IPU3HAKHN) (PU3NUECKUX SBIICHHI;,

® ONUCHIBATH H3YYEHHBIC CBOWCTBA TeN W (PU3NYECKHE SBICHUS, HUCIONB3Ys (pu3nueckue
BENMYUHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BPEMs, IMyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHIIA
VIPYTrOCTH, CHUJia TSHKECTHU, BEC Tena, Ccujla TPeHHus, JaBieHue (TBEPIOTO Tela, KHUAKOCTH, Tasa),
BBITAJIKMBAIOIIAs CUJIA, MEXaHWUYECKas padoTa, MOIIHOCTh, TUICYO CHJIBI, MOMEHT CHJIbI, KO3()PHUIHCHT
MOJIE3HOTO ACHCTBUSI MEXaHU3MOB, KHHETHYECKas ¥ MOTEHIMAbHAS YHEPT s ), TPH OMUCAHUH MPABUIHHO
TPaKTOBaTh (PU3WYECKUNM CMBICI HCIOIb3YEMBIX BEJIWYWH, MX OOO3HAUEHUS] U EIUHUIBI (PU3UUYECKUX
BEJIMYMH, HAXOIUTh (POPMYIIBI, CBSI3BIBAIOIINE TaHHYIO (PH3UYECKYIO BEIHYUHY C IPYTUMH BETUYHHAMU,
CTPOUTH rpaMKH U3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;

® XapaKTepHu3oBaTh CBOWCTBA TeN, (DU3MUECKHE SBICHUS W MPOLECCHl, UCHONB3YS MpaBHiia
CIOXEeHHsI cull (BIOJIb OMHOM mpsMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, MPaBUIIO
paBHOBecHs pbryara (0J10Ka), «30710TO€ TPABUII0» MEXAHUKH, 3aKOH COXPAHECHUSI MEXaHHUYECKOW SHEPTHH,
IIPU STOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aHCHIBATH €r0 MAaTEMAaTUYECKOE BBHIPAKEHUE;

® OOBSICHATH (PU3MUYECKHE SIBJIICHMSI, TIPOIIECCHl M CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTYaIMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH MPUUNHHO-CIICICTBEHHBIEC CBSI3H, CTPOUTH
0o0BsicHeHHE U3 1—2 MOTWYEeCKUX IIaroB C OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3UUYECKUX SBICHHM,
($U3HYEeCKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemaTh pacuéTHbIC 3a7auu B 1-2 AEMCTBHS, UCHONB3YS 3aKOHBI M (DOPMYIIBI, CBS3BIBAIOIINE
dbu3nYecKue BETUYMHBI: HA OCHOBE aHAJIM3a yCIOBHUS 3a7a4M 3aMMChIBATh KPATKOE YCIOBHE, MOJICTABIIATh
busznyeckue BENUYUHBI B (OPMYNBI W TMPOBOJUTH PACYETHl, HAXOIUTh CIPABOYHBIC JaHHBIE,
HEOOXOIMMBIE VISl PEIIeHUs 3aa4, OIICHUBATh PEATMCTHYHOCTD OJIYICHHOU (PU3NYECKON BEIMUNHBI;

® pacro3HaBaTh MPOOIEMBI, KOTOPbIE MOXXHO PEIIMTh MpPU TMOMOIIU (U3UYECKUX METOJIOB, B
OMMCAaHUU HCCIIEIOBAaHUSA BBIACIATH MPOBEPSIEMOE MPEANONOXKEeHHEe (TUIOoTe3y), pa3inyarh U
WHTEPIPETUPOBATH MOJYUYCHHBINH pE3ylbTaT, HAXOIUTh OIMIUOKHA B XOJI€ OIBITA, JENAaTh BBHIBOJABI IO €TO
pe3ynbTaTam;

® TIPOBOJUTH OMBITHI MO HAOMIOACHUIO (DU3UUYSCKUX SBICHUN WIH (DU3NYECKUX CBOMCTB TEII:
bopMyIHpOBaTh  MPOBEPSIEMBIE  MPEANOJOXKEHHS, COOMpaTh yCTAaHOBKY U3  MPEIIOKEHHOTO
000py/I0BaHusl, 3aMMCHIBATH XOJI OMBITA U (DOPMYITHPOBATH BHIBOIBL;

® BBINIOJHATH TPSIMBIE W3MEPEHUsI PACCTOSHHS, BpPEMEHH, MacChl Tena, 00bEMa, CWIBl U
TEMIIEpaTypbl C WCIOJb30BAaHUEM AaHAJIOTOBBIX W IU(MPOBBIX MPUOOPOB, 3aAMUCHIBATH IOKAa3aHUS
nprbOOPOB C YUETOM 3aJaHHON aOCONMIOTHON MOTPEUTHOCTH U3MEPEHHIA;

® IIPOBOJIUTH HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEIUYHHBI OT JPYroh C
HCIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTU MYTH PAaBHOMEPHO JBUXKYILIETOCS Tejla OT BpEMEHU
JBUKCHUS Tella, CHIIBI TPEHUS CKOJBKEHHs OT Beca Tella, KadecTBa OOpabOTKU MOBEPXHOCTEH Tenl u



HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAM CONPHUKOCHOBEHUS TeJ, CHJIbI YIPYTrOCTH OT YIUIMHEHUS
NPYKUHBI, BBITAIKHBAIOLIEH CHUIIBI OT 00bEMa MOTPYKEHHOM YacTH Tella M OT IJIOTHOCTH JKUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJla, OT INIyOMHBI, HA KOTOPYIO IIOIPY’KEHO TENO0, YCIOBUI IUIaBaHUS Tell,
YCIOBUI pPaBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B IUIAHMPOBAHWU YYEOHOT'O HCCIIEIOBAHMS,
coOMpaTh YCTAaHOBKY M BBINOJHATb M3MEPEHMs, Cleaysd IpeUIoKEeHHOMY IUIaHy, (UKCHUPOBATh
pe3yabTaThl IMOJNYYCHHON 3aBUCHMMOCTH (U3MYECKUX BEIUYMH B BHUJAE TNPEAIOKEHHBIX TaOIHMIl u
rpauKoOB, JeJ1aTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;

® TMPOBOAHWTH KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEIMYHMH (IJIOTHOCTH BEIIECTBA KUIKOCTU U
TBEPOIO TeJa, Cujla TPEHUS CKOJIBbKEHMSI, JaBJICHNUE BO3/YyXa, BBITAJKHUBAOIIAs CHIIA, IEHCTBYIOIIAs Ha
HOrpyKEHHOE B JKUAKOCTh TeNO, KOA(PGUIMEHT IOJE3HOI0 NEHCTBUS MPOCTHIX MEXAHWU3MOB), CIERys
NPEUI0KEHHON MHCTPYKIMU: MIPU BBHIIOJTHEHUH U3MEPEHUI COOMpaATh SKCIIEPUMEHTALHYIO YCTAaHOBKY H
BBIYHUCIIATh 3HAUEHHE HCKOMOM BEJTMUUHBI;

e CoOmOaaTh NpaBUiIa TEXHUKU 0€30MacHOCTHU MpH paboTe ¢ 1abopaTOpHBIM 000PYAOBAaHHEM;

® YyKa3pIBaTh NPHUHLHUIIBI JCHCTBUS NPUOOPOB M TEXHMUYECKHX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOLIAloIuUecss COCyAbl, OapoMeTp, pblyar, IOABMKHBIA ¥ HEMOJIBHKHBIN OJIOK,
HaKJIOHHAs [JIOCKOCTb;

® XapaKTepU30BaTb NPHUHLMUIIBI JEHCTBHUSI M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMoOpol Ha UX ONHCaHMs (B TOM YHUCIE: MOAIIMIIHUKH, YCTPOMCTBO BOJOINPOBOJA, TMAPABINYECKHM
Ipecc, MaHOMETp, BBICOTOMEp, IOPIIHEBOW HAcOC, apeoMeTp), HUCHONb3ys 3HAaHHUA O CBOMCTBaxX
du3nUecKux sSBICHUA U HEOOXO0qMMbIe (PU3MYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

® [PUBOJIUTH NPUMEPHI (HAXOAUTh MUH(OPMAIMIO O MpUMepax) MPAKTUYECKOIO HUCIIOIb30BaHUS
¢u3nuecKkux 3HAHUN B IMOBCEJHEBHON >XU3HU Ui oOecriedyeHHsl Oe30MacHOCTH IpU OOpaleHHU C
npubopaMr M TEXHHYECKHMH YCTPOWCTBAMH, COXPAaHEHHsS 3/I0pOBbsi H  COONIOJCHHS HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAIOLIEH cpelie;

® OCYHIECTBIATh OTOOp MCTOYHMKOB MH(pOpManuu B MHTEpHETE B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOIIUXCSI 3HAHUN U MYyTEM CpPaBHEHUS Pa3IMUHBIX HMCTOYHUKOB
BBIJICJIATh MH(POPMALIUIO, KOTOpast ABISETCS MPOTUBOPEUMBON MIIM MOXKET ObITh HEZOCTOBEPHOI;

® UCIOJb30BaTh IPHU BHINOJHEHUH YYEOHBIX 3aJlaHUN HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(Gu3nMUecKoro coaepxaHus, CIpPaBOYHbIE MaTepHalibl, pecypchl cetu VIHTepHeT, BialeTb NpuéMamu
KOHCIIEKTUPOBaHUs TEKCTA, MpeoOpa3oBaHmsi HH(DOPMALIUU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e co3gaBaTb COOCTBEHHbIE KpaTKHE IHUCbMEHHBIE M YCTHBbIE COOOIICHHs Ha OCHOBe 2-3
UCTOYHUKOB HHGpoOpMaluu (U3NYECKOro COJEpXKaHHWs, B TOM YHCIE IyOJMYHO JeNaTh KpaTKue
COO0O0IlIeHUsI 0 pe3ysbTaTaX MPOEKTOB WM Y4€OHBIX MCCIIEIOBaHUM, MPU 3TOM I'PaMOTHO HCIOJIb30BaTh
U3y4eHHbII MOHATUIHHBIN anmnapar Kypca (U3MKH, COIPOBOKAATH BBICTYIIJICHUE MTPE3eHTALHEH;

® IpU BBIIIOJIHEHUH yUEOHBIX MPOEKTOB U MCCIIEA0BaHUMN paclpeaesaTh 0043aHHOCTH B IPyIIe B
COOTBETCTBUM C IOCTABJIEHHBIMM 3a/ladyaMH, CJIEIWUTh 3a BBIIOJHEHHEM IIJlaHa JEHCTBUM, aJeKBAaTHO
OLICHUBaTb COOCTBEHHBIH BKJIaJ B JIEATENbHOCTh TPYNINbI, BBICTPaUBaTh KOMMYHHUKAaTHBHOE
B3aMMOJICICTBHE, YUUTHIBasi MHEHUE OKPYKAIOIIHX.

K xoHiy oOyuenus B 8 kiiacce npeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPaKaTh
c(OpMUPOBAHHOCTH Y O0yUaIOLIUXCSI YMEHH:

® JCIOJb30BaTh MOHATHUA: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE JBUKEHUE aTOMOB U MOJEKYI,
arperaTHbIe COCTOSTHHSI BEIIIECTBA, KPUCTAIIMUECKUE U aMOp(HBIE Tela, HACBIIICHHBIH U HEHACBILCHHbIH
nap, BJIQKHOCTh BO3AyXa, TEMIEparTypa, BHYTPEHHSs JHEpPrusi, TEIJOBOM ABUTaTelb, 3JIEMEHTAapHBIN
INEKTPUUYECKUH 3apsill, DIEKTPUUECKOE I10JIE, IPOBOJIHUKU U TUAIEKTPUKH, TIOCTOSHHBIA AJIEKTPUYECKUN
TOK, MarHUTHOE TIOJIE;

e pa3InyaTh ABJICHUS (TEIJIOBOE PACIIMPEHHUE U CKATHE, TEIUIONEPEada, TENI0BOE PaBHOBECHE,
CMauMBaHME, KaWUIAPHBIE SBJICHMS, MCHApEHUE, KOHJCHCALMs, IUIABJIEHUE, KpUCTAIIM3aLus
(oTBepaeBaHKE), KUIIEHUE, TEIUIONEpeaaya (TErIONpPOBOAHOCTD, KOHBEKIINS, U3TyIEHHUE), dIEKTPU3AIUS
TEJ, B3aUMOJAECUCTBUE 3apsII0B, JEHCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOAEHCTBHE
MarHuToB, JEMCTBHE MarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, B3JIEKTPOMArHWTHAas WHIYKIHS) I10
ONHCAHHUIO MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OINBITOB, JEMOHCTPHPYIOLIUX JaHHOE (PU3NUECKOe
SBIICHUE;

® pacro3HaBaTh MPOSIBICHHE HM3YUYECHHBIX (DU3MUECKUX SIBICHUH B OKpYXAlOIleM MHpE, B TOM
yrcie Gpusnueckue SBICHHs B IPUPOJIE: MOBEPXHOCTHOE HATSDKEHUE U KallMIIISIPHBIC SIBJICHUS B IPUPOJIE,



KPHUCTaJUTBI B IPUpoJie, n3nydeHue CoiHIla, 3aMep3aHre BOAOEMOB, MOPCKHE OpU3bI, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHera, J3JCKTPUYECKHE SBJIEHUS B aTrMoc(epe, 3JIEKTPUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMJIH, Iperd IOII0COB, POJIb MAarHUTHOTO TIOJS JIUIS KM3HH Ha 3emiie, MOJSPHOE
CHSIHHE, TIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO, BBLACISATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX SBICHUN;

® ONUCHIBATh M3YYCHHBIC CBOWCTBA TE€N M (PU3MUYECKHE SBICHHS, HUCHONB3YysAd (U3NYECKHE
BEJIMYMHBI (TEeMIepaTypa, BHYTPEHHSS OJHEPIUs, KOJUYECTBO TEIUIOTHI, YAEIbHAas TEIUIOEMKOCTh
BEIIECTBA, yJENIbHAs TEIUIOTAa IUIABJICHUs, YIEJbHAas TEIUIOTa NapooOpa3oBaHWs, YHelbHAs TEIIoTa
CTOpaHUs TOIUTMBA, KOA(P(PHUINEHT MOJE3HOTO ACHCTBHSI TEIIOBOW MAIIMHBI, OTHOCUTENbHAS BIAKHOCTb
BO3/1yXa, SJEKTPUUYCCKHIA 3apsijl, CHIIa TOKa, dJIEKTPUUYECKOE HANPSHKEHHUE, CONMPOTHBIICHHE MMPOBOIHUKA,
yIIeIbHOE CONPOTHBIICHHE BEIIECTBA, paboTa M MOIIHOCTh DJIEKTPUYECKOIO TOKA), MPH OMUCAHUHU
NPaBWIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIONIB3YEMbIX BEJIWYHH, OOO3HAYCHUS W CIUHHIIBI
¢u3nUeCKUX BETMYMH, HAXOAUTH (POPMYIIBI, CBA3BIBAIOUINE JAHHYIO (PU3NYECKYIO BEIIMUUHY C APYTUMH
BEJIMYMHAMU, CTPOUTH IPa)MKN U3YYCHHBIX 3aBUCUMOCTEH (DU3MUYCCKUX BEIUYHH;

® XapaKTEepPH30BaTh CBOWCTBa Teld, (hU3MUYECKHE SBICHHUS W MPOLECCHI, MCIOIb3ys OCHOBHBIC
MIOJIOKECHUS MOJIEKYJISIPHO-KHHETHYECKOW TEOPUHM CTPOCHHUS BEIIECTBA, MPHHIMI CYEPIO3HUINN IMOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH OMma amsl yyacTka Ien#, 3aKoH JDxoyms—
JleHna, 3aKOH COXpaHEHHs YHEPTUH, IIPU ITOM JIaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA M 3aITUCHIBATH
€r0 MaTeMaTU4YECKOE BHIPAKCHHE;

® O0BACHATH (PU3UYECKHE TPOIECCHl W CBOWMCTBA Tel, B TOM YHCIEC U B KOHTEKCTE CHUTYalHi
NPaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa: BBIIBIATH IMPUYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH
00bsiICHEeHUE U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpOi Ha 1—2 M3YYEHHBIX CBOWCTBA (U3NYCCKHUX SIBJICHUH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

e pemiath pacu€THbIC 3a7aud B 2—3 JCUCTBUS, UCIOJB3Ys 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIIHE
(du3nuvecKre BEJIMUYUHBI: Ha OCHOBE aHAJIM3a YCIIOBHS 33J]aud 3allMChIBaTh KPATKOE YCIIOBHE, BBISBIISITH
HEJIOCTAaTOK JAHHBIX Ul pEIIeHUs 3aJadd, BHIOMPATh 3aKOHBI M (OpPMYNBI, HEOOXOAMMBbIE as e&
pellicHHs, MPOBOAMTh pPAcu€Thl W CPABHHUBATH IIOJIYYUCHHOE 3HAYCHHE (QU3UYECKOW BEIWYHHBI C
W3BECTHBIMU JIAHHBIMH;

® pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIUTh NPU MOMOMIM (U3NYECKUX METOJOB,
UCTONB3Yysl  ONHCAHHWE MCCJIEOBAHUS, BBLACIATH IPOBEPSIEMOE  MPEIMNOJOXKEHHE, OLEHHUBATh
NPaBUIBHOCTD MOPSAKA MPOBEACHNUS UCCIIEIOBAHHUS, I€IaTh BHIBOIBI;

® [POBOAMTH OMBITHI MO HAOMIONEHHIO (PU3MUECKUX SIBICHUNH WIM (U3UYECKUX CBOICTB Tel
(KanmuJUIApHBIE SIBJICHUS, 3aBUCUMOCTb IaBIIEHHs BO3/AyXa OT €ro o0bEéMa, TeMIepaTypbl, CKOPOCTH
mporiecca OCTBIBAaHUST M HArpeBaHUS TPH M3JIYUYCHHH OT IBETa W3JIydaromel (TOorIomaromei)
MOBEPXHOCTH, CKOPOCTb MCIAPEHUsI BOABI OT TEMIIEpaTypbl KMIKOCTH M IUIOIIAAM €€ MOBEPXHOCTH,
ANIEKTPHU3AIHS TEJT U B3aMMOJICHCTBHE AIEKTPHUECKUX 3apsAA0B, B3aMMOJICHCTBHE TOCTOSIHHBIX MarHUTOB,
BU3YaJIM3alisl MATHUTHBIX MOJIEH MOCTOSHHBIX MAarHWTOB, AEWCTBUS MAarHUTHOTO MOJISi HA MPOBOJHUK C
TOKOM, CBOWCTBA DJIEKTPOMAarHWTa, CBOWCTBA DJIEKTPOABHTATENS MOCTOSHHOTO TOKA): (OPMYIHPOBATH
poBepsieMble MPEANOJIOKEHHUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PY10BaHMsl, ONUCHIBATH X0
OTIBITa U JOPMYIIUPOBATH BHIBOJIBI,

® BBIOJIHATH MPSIMbIE U3MEPEHHUS TEMIIEPAaTyphbl, OTHOCUTEIBLHONU BIAXXHOCTH BO3yXa, CHJIIBI
TOKa, HANpSOKEHHs C MCIIOJIb30BAaHHMEM aHAJOTOBBIX MPUOOPOB M JAaTYUKOB (U3NYECKUX BEIUYHUH,
CpaBHUBATh PE3yIbTATHl U3MEPEHUH C YUETOM 3aJaHHOW a0COIOTHOH IMOTPEITHOCTH;

® MPOBOAMTH HCCIIEAOBAHHE 3aBUCHUMOCTH OJHOW (pu3nyeckol BEIMYUHBI OT JpPYrol ¢
UCTIOI30BaHUEM TPSMBIX H3MEPEHHH (3aBUCHUMOCTH COIPOTHBIICHUS MPOBOJHUKA OT €ro JUTUHBI,
IUIOINAAM TIONEPEYHOrO0 CEeUeHHs] M YJENBbHOTO CONMPOTHBIIEHHUS BEIIECTBAa MPOBOJHHUKA, CHJIBI TOKAa,
WIYIIEro 4Yepe3 MPOBOJHHK, OT HAINPSDKEHHS Ha IMPOBOJHUKE, HMCCICIOBAHWE MOCIEIOBATEIBHOTO H
HapajieIbHOTO COEIMHEHUH TPOBOJAHMKOB): IJIAHUPOBATh MCCIEIOBAHUE, COOMpAaTh YCTAaHOBKY H
BBITIOJIHATh W3MEPEHUs, CIeays TPENIOKEHHOMY IUIaHy, (PUKCHpPOBAaTh pe3yiabTaThl MOTYYCHHOMH
3aBHCUMOCTH B BHJIE TaOJIUI] U TpadUKOB, JIeNaTh BHIBOJIBI IO Pe3yJIbTaTaM HCCIIEA0BAHMS;

® TIPOBOANMTH KOCBEHHBIC M3MEPEHUSI (PU3MUECKUX BEIMYHH (yIIeIbHAs TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBJICHUE TMPOBOJIHUKA, PabOTa M MOIIHOCTh AIIEKTPHUYECKOTO TOKA): TUIAHUPOBATh W3MEPEHUS,
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS NPEIJIOKEHHONH WHCTPYKLIUHU, U BRIYUCIATH 3HAUCHUE
BEJIMYMHBI;



e C00OJIIO/IaTh MPaBHIIa TEXHUKHA 0€301TaCHOCTH TIPH padboTe ¢ J1abopaTOpHBIM 000PYI0BAaHUEM;

® XapakTepHu30BaTh MPHUHLMUIIBI JAEHCTBHUS M3YUYEHHBIX NMPUOOPOB M TEXHUUECKUX YCTPOMCTB C
OMopol Ha WX OMHMCaHUA (B TOM 4YHCIE: CHCTeMa OTOIUIEHHS JOMOB, TMTPOMETp, MapoBas TypOuHa,
amrepMerTp, BOJBTMETP, CUETUMK DJICKTPUUYECKOH HHEPIUHU, HIIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNIbHBIE JIIEKTPONPUOOPHl (IIPUMEPHI), AJIEKTPUUYECKUE MPEIOXPAHUTENTH, DJIEKTPOMArHUT,
AIIEKTPOABHUraTeNb IOCTOSIHHOTO TOKa), MCIONb3ys 3HAHUS O CBOWCTBAaX (DM3WYECKUX SBICHUNA H
HeoOXouMble (PU3HUECKHe 3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M W3MEPUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PHUCYHKaM (KHIKOCTHBI TEPMOMETpP, TEPMOC, IICUXPOMETP, TUIPOMETpP, ABHraTelb
BHYTPEHHETO CrOpaHMsi, DSJEKTPOCKOI, pPEOCTaT), COCTABIATH CXEMbl DJJIEKTPUYECKHX Lered ¢
MOCJIEIOBATEIbHBIM U TapaJlIeIbHBIM COEAMHEHUEM 3JIEMEHTOB, pas3iinyasi yCJIOBHBIE O00O3HAUCHHS
3JIEMEHTOB JIEKTPUUECKUX LENeil;

® TMPUBOJIUTH NPUMEPHI (HAXOAUTh MH(OPMAIMIO O MPUMepax) MPAKTUYECKOTO HUCHOIb30BAHUS
Gu3MYECKUX 3HAHWKA B TOBCEIHEBHOW >KHM3HHU IS oOecreueHus: Oe30MacHOCTH MpH OOpalieHUH C
npubopaMd W TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHUS 3JI0pPOBbS U COONIOJCHHUS HOPM
HKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOIIEH cpee;

® OCYIIECTBISATH MOUCK HHpopManuu (U3NYECKOro cojepxkaHuss B WHTepHeTe, HA OCHOBE
UMEIOUINXCA 3HAaHUM M MyTEM CpPaBHEHUS JIOMOJIHHUTEIBHBIX HCTOYHHKOB BBIACTATH HHGOPMAIUIO,
KOTOPAst SABJISIETCS MPOTUBOPEUYHNBOM MITM MOKET OBITH HEIOCTOBEPHOM;

® UCMOJb30BaTh NPU BBIMOJHEHUU Y4YEOHBIX 3aaHUi HAYYHO-TIOMYJSPHYIO JIUTEpaTypy
busznyeckoro coaep)kaHus, CIpPaBOYHbIE MaTepHallbl, pecypchl ceTu HHTepHeT, BianeTs mnpuémamu
KOHCIIEKTUPOBAHU TEKCTa, MpeoOpa3oBanus HHGOPMAIIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHbIC MHCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEHUs, 0000111as HHPOPMAIUIO
U3 HECKOJIbKHX HWCTOYHUKOB (DM3MYECKOTO COJEp)KaHHs, B TOM 4YHCIE MYOJWYHO MPEACTABIATH
pe3yNbTaThl MPOEKTHOW WU HUCCIENOBATEIBCKON IESATENbHOCTH, MPH 3TOM TIPAMOTHO HCIIOJIb30BATh
W3yYEHHBIN MOHATUHHBIN anmapar Kypca (PU3HKH, COPOBOXKIATh BBICTYIICHHE TPE3CHTAIHEH;

® TIpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN (PU3UUYECKUX MPOIECCOB PACIPEACTATh
00513aHHOCTH B TpYIIE B COOTBETCTBUU C MOCTABJIEHHBIMHU 3aJayaMM, CIEIUTH 3a BBHIIOJIHEHUEM ILIaHa
JeCTBUH M KOPPEKTUPOBATh €ro, afeKBaTHO OIIEHWBATh COOCTBEHHBIN BKIIAJ B JIEATEIHLHOCTH TPYIIIHL,
BBICTpauBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, POSBIISAS TOTOBHOCTh pa3peliaTh KOH(INKTHI.

K xoniy oOyuyenus B 9 kjiacce mpeMeTHBIE Pe3yIbTaThl HA 0a30BOM ypOBHE JIOJKHBI OTPaKaTh
c(OPMHPOBAHHOCTh y O0yHarOIUXCS YMEHUH:

® JCIIONIb30BATh  MOHATHS:  CHCTEMa  OTCcu€ra, MarepuajbHas  TOYKa,  TPACKTOPHA,
OTHOCHUTEIIBHOCTh MEXaHWUYECKOTo JBWKEHUs, nedopmamms (ymnpyras, IUTaCTHUECKas), TpEHUeE,
LEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTbh M IEPErpy3KH, LEHTP TSDKECTH, aOCONIIOTHO TBEPHIOE
TEJIO, IIEHTP TSHKECTU TBEPJOTO TENNa, PAaBHOBECHE, MEXaHWYECKHE KOJIeOaHHs M BOJHEI, 3BYK, HH(Pa3ByK
U yIBTPa3BYK, JJIEKTPOMATHUTHBIC BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh WU
JATbHO30PKOCTh, CHEKTPBI MCITYCKAHWS W TIOTJIONICHUs, anb(a, OeTa- W raMMma-u3IydeHHs, U30TOIIbI,
sJiepHas SHEpreTHKa;

e pasnuuaTh SBJICHHUS (PaBHOMEpHOE H HEpaBHOMEPHOE NPSIMOJIMHEHHOE JBIIKEHHE,
PaBHOYCKOPEHHOE TIPSMOJMHEWHOE NIBIKEHHE, CBOOOTHOE IMAaJCHWE TN, PaBHOMEPHOE JBIKCHHE II0
OKPY)KHOCTH, B3aUMOJICHCTBUE TeJl, PEaKTUBHOE JIBUXKEHHUE, KOJIeOaTeIbHOE JABMKEHHE (3aTyXarollue U
BBIHYXJ/ICHHbIE KoJeOaHus), pE30HaHC, BOJIHOBOE JABM)KEHHE, OTpaK€HUE 3BYyKa, MpPsIMOJUHEIHOE
pacrpocTpaHeHHe, OTpaXEHHWE M TPEJIOMIIEHHE CBeTa, IIOJHOE BHYTPEHHEE OTPaXEHHE CBeTa,
pa3iokeHue 0eoro CBeTa B CIIEKTP U CI0KEHUE CIIEKTPAILHBIX IIBETOB, AUCIIEPCHUS CBETA, ECTECTBEHHAS
PaMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOrO CIEKTpa MU3JIyYeHMs) MO OMUCAHMIO UX XapaKTepHBIX
CBOWCTB ¥ Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JTAHHOE (PH3MUECKOE SBJICHNUE;

® pacro3HaBaTh MPOSIBICHHE W3YYEHHBIX (PU3MUECKUX SIBJICHUH B OKpYKaIOIIeM MHpe (B TOM
qucie (pU3NYecKue SBJICHUS B MPHPOJIE: NPUIMBBI U OTJIMBBI, JABWKEHHE IIaHeT COJIHEUHOM CHCTEMBI,
PEaKTHBHOE JBW)KEHHE IKMBBIX OPTaHWU3MOB, BOCIPHATHE 3BYKOB JKHBOTHBIMH, 3EMIICTPSICCHHE,
ceificMuUeckue BOJIHBI, I[yHaMM, 3XO, I[B€Ta TeJ, ONTHYECKUE SBICHHUS B MPUPOJE, OHOIOTHYEcKOe
NeiiCTBHE  BUOUMOTO,  yIbTpaHUOIETOBOTO U PEHTICHOBCKOTO  M3JIY4YEHMH, €CTECTBEHHBIH
paznoaKTUBHBIA (POH, KOCMHUYECKHUE Ty4YH, PaTHOAKTUBHOE U3ITydeHHUE IPUPOAHBIX MUHEPAJIOB, eCTBHE
PaAMOAKTUBHBIX M3JIyYEHUH HA OPTraHM3M YelOBeKa), IPU 3TOM IEPEeBOJUTH MPAKTUYECKYIO 33/7auyy B



y4eOHYI0, BBIJICNISATH CYIIIECTBEHHBIE CBOMCTBA (TPU3HAKHN ) (PU3NUECKUX SBJICHUIA,

® ONUCHIBATh M3YYCHHBIE CBOWMCTBA Te€N M (PU3MUYECKHE SBICHHS, HUCHONb3Yysd (U3NYECKHE
BEJIMYMHBI (CpElHAS M MIHOBEHHas CKOPOCTh Tella IMPH HEPaBHOMEPHOM JBH)KEHUH, YCKOPEHHE,
nepeMelleHe, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTrOCTH, CHUJA TAKECTH, YCKOPEHHE
CBOOOJHOTO TAJCHUS, BEC Tela, UMIIYJIbC Tela, UMIIYJIbC CHIIBI, MEXaHW4YecKkass paboTa M MOIIHOCTS,
NOTEHIMAIbHAs SHEPIHsl TeNa, MOJHATOrO Haj MOBEPXHOCTHIO 3€MJIM, MOTEHLUAIbHAS YHEPIUs CXKATON
NPYKUHBI, KHHETUYECKast SHEPTHsl, OJTHA MEXaHUYeCKasi YHEPT s, IIEPHO U YacTOTa KoJeOaHuil, ATuHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, I10KAa3aTellb MPEJIOMIIECHUS CpPelbl), MpH
ONMCAaHUM TPABHIBHO TPAKTOBATh (DU3UYECKHIA CMBICT MCIOJIb3YEMbIX BEIMYUH, OOO3HAYECHUS U
€IMHULBl PU3NYECKUX BEIMYMH, HAXOIUTh (DOPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (DU3MUECKYIO BEIUUYUHY C
JPYTUMH BEITMYMHAMH, CTPOUTH TPAPUKH NU3YIEHHBIX 3aBUCUMOCTEH (PH3MUECKUX BEIUYHH;

® XapakTepU30BaTh CBOMCTBAa Tes, (PU3MUECKUE SBJIECHUS U IPOLECCHl, HCIONb3Yys 3aKOH
COXPaHEHMsI HHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHMs, NPUHLMII CYNEPHO3ULUU CHUJI, HPUHLUI
oTHocuTenbHOCTH ['anuies, 3akoHsl HplOTOHA, 3aKOH COXpaHEHHS HMMIIYJbCA, 3aKOHBI OTPaKEHUS U
IPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHHUs 3apsIOBOI0 U MacCOBOI'O YMCEII IPU SIIEPHBIX peakusaxX, Ipu
ITOM JIaBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA M 3aIMCHIBATh €T0 MATEMAaTHYECKOE BBIPAXKECHUE;

® O00BACHATH (PU3UUECKUE NPOLIECChl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyalUl
IPAaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BBISBIATh I[PUUYMHHO-CIEACTBEHHBIE CBSA3HM, CTPOUTH
00BsicHEHHE U3 2—3 JIOTMYECKUX ILIaroB C ONOPOM Ha 2—3 HM3y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBJICHU,
(bU3MUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

e pelaTh pacyETHBIE 3a/1a4u (ONUPAIOIIKECS HA CUCTEMY U3 2—3 ypaBHEHHUI), UCIOJIb3Ysl 3aKOHBI
U (QopmyIiel, CBs3bIBaOIINE (DU3MUECKUE BEIMUYMHBI: HA OCHOBE aHAIW3a YCJIOBHS 3a/la4d 3alUCHIBAThH
KpaTKoe yCJIOBHE, BBISBIIATh HEAOCTAIOIIUE MM W30BITOUHBIE JaHHbIEC, BHIOUPATh 3aKOHBI M (OPMYIIbI,
HEOOXOIUMBIE JUIsl pELIEHUS], IPOBOAUTh PACU€Thl U OLIEHUBATh PEATUCTUUHOCTD MOJIYYEHHOIO 3HAUCHUS
(GU3U4eCcKOil BETMUNHBL;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEHIMTh TPH MOMOMIM (U3NYECKHX METOJOB,
UCIIOJIb3YSl  ONKCAHUE  MCCIIECJOBAHMS, BBLACIATH IPOBEPSIEMOE  IPENAINOJIOKEHUE, OLIEHUBATh
NPaBWIBHOCTh TOPSIJIKa MPOBEJEHUS HMCCIEIOBAHUSA, JeNIaTh BBIBOJABI, HHTEPIPETHPOBATH PE3YIbTAThI
HAOJIFOEHUH U OIIBITOB;

® [POBOAMTH OMBITHI MO HAOIIOJNEHHIO (PU3MUECKUX SIBICHUNH WIM (U3UYECKUX CBOICTB Tel
(u3ydyeHue BTOporo 3akoHa HbpIOTOHA, 3aKOHA COXpaHEHMs 3HEPruM, 3aBUCHUMOCTb MEpHOAa KoJeOaHMi
NPYKUHHOTO MasiTHUKA OT MacChI Ipy3a M KECTKOCTH MPY>KUHBI U HE3aBUCHUMOCTD OT aMIUTHTY bl MaTbIX
KoJIeOaHUH, MPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, Pa3NIoKeHHE OEIoro CBETa B CIEKTP, U3yUEHUE
CBOMCTB M300pakeHHs B IUIOCKOM 3€pKajie M CBOWMCTB M300pa)k€HUsl MpeaMeTa B coOMparolel JIMH3e,
HaOJI0/IeHNE CIUIOIIHBIX U IMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSTENILHO cOOMpaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 0OOpyIOBaHMS, OIHKCHIBATH XOJ OIBITA U €ro pe3ysibTaThl, (OpMYIHPOBATH
BBIBO/IbI;

® [IPOBOAUTH MPH HEOOXOAWMOCTH CEPHUI0 MPSIMBIX U3MEPEHUH, OINpenessas CpeJHee 3HaueHue
u3MepsieMol BeIU4MHBI ((POKYCHOE paccTosiHuEe cOOMparoliel JHMH3bI), 0OOCHOBBIBATh BBIOOp crocoba
U3MepeHus (M3MEPUTEIBHOTO MpHoopa);

® IIPOBOAUTH HCCIIEIOBAaHHE 3aBUCUMOCTEN (DHU3MUECKUX BEIMYUH C HCIOIb30BAHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IYTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 Ha4allbHON CKOPOCTH,
nepuoja KojaebaHui MaTeMaTUYeCKOro MasTHHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU yTJia OTPaXKEHHs CBETa
OT yIja maJeHus ¥ yriia MpeoMIeHHs OT yIJia MaJieHus): IUIaHUPOBaTh UCCIIeI0BaHUEe, CAMOCTOSATEIBHO
co0uparh yCTaHOBKY, (GDUKCHUPOBATh PE3YyIbTAThl OJYYEHHOM 3aBUCUMOCTH (PU3MUECKHUX BEIUYMH B BUJIE
TaOIMI U TpaUKOB, AETaTh BBIBOABI 110 pe3yJbTaTaM HCCIIeI0BAHHUS;

® IIPOBOAUTH KOCBEHHBbIE M3MEpEeHMs] (PU3MUECKUX BEIUYUH (CpEeqHSsi CKOPOCTh M YCKOpEHHE
Tela MpPU PaBHOYCKOPEHHOM JIBJKEHUH, YCKOpEHHE CBOOOJHOIO MaJeHus, >KECTKOCTh MPY>KUHBI,
KO3 PUIIMEHT TPeHHUsI CKOJIbKEHHUsS, MEXaHU4YecKasi paboTa U MOIHOCTh, YaCTOTa U MEPUOJ KoJebaHui
MaTeMaTUYeCKOT0 U MPY>KUHHOTO MasTHUKOB, ONTHYECKasi CHja COOMpAIOIIeN JTMH3bI, paJuOaKTUBHBIN
¢$oH): mIaHUpPOBATh U3MEPEHUs, cOOUPATh HKCHEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH HU3MEpPEHHUS,
ciefysl MpeUIoKEHHOW MHCTPYKIMM, BBIUMCIATh 3HAYEHUE BEJIWYMHBI M aHAJIM3MPOBATH IOJyYCHHBIE
pe3yabTaThl ¢ Y4ETOM 3aJaHHOU ITOTPELTHOCTH U3MEPEHU;

e C00JIIO/IaTh MPaBHJIa TEXHUKHA 0€30MTaCHOCTH TIPH padboTe ¢ 1abopaTOpHBIM 000PYI0BAaHUEM;



® pa3nuuyaThb OCHOBHBIE IPHU3HAKM H3YYCHHBIX (HU3MYECKUX MOJENIEH: MaTepuaibHas TO4YKa,
a0CcoIIOTHO TBEPJOE TEJO, TOUCUHBIH UCTOUYHUK CBETA, JyY, TOHKas JIMH3A, IJJAaHETapHasi MOJIENb aToMa,
HYKJIOHHAsI MOJI€JIb aTOMHOTO sI/1pa;

® XapaKTepU30BaTh NMPUHLUIBI ICHCTBUSA HM3Y4YEHHBIX HNPUOOPOB M TEXHMUYECKHX YCTPOHCTB C
ONOpPOM Ha MX ONUCAHUA (B TOM YHCIE: CIIMIOMETP, JATYUKHU IHOJOXKEHMS, PACCTOSHUS U YCKOPEHUS,
pakeTa, 5XOJOT, OYKH, HEpUCKOI, (OTOANMIapaT, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOIN, IO3UMETP,
Kamepa BuibcoHa), Mcronb3ys 3HaHUs O CBOMCTBaxX (PM3NYECKUX SBJICHUNH M HEOOXOIuMbIe (pu3nueckue
3aKOHOMEPHOCTH;

® JCIOJb30BaTh CXEMbl M CXEMAaTUYHBIC PHUCYHKH MW3YyYCHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTEINIBHBIX TPUOOPOB U TEXHOJIOIMYECKHUX MPOLECCOB MPHU PEIIEHUH y4eOHO-TPAKTUUECKUX 3ajad,
OIITHYECKHUE CXEMBI JUISl IOCTPOCHUS H300pakeHUH B INIOCKOM 3€pKaJie U COOMpAIOLIe JINH3E,

® [PUBOJUTH NPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMepax) MPAKTUYECKOIO HUCHOIb30BAHUSA
(Gu3nyecKkux 3HAHUN B IOBCEJHEBHON JXU3HU Ui oOecreueHHsl Oe30MacHOCTH IpU OOpaleHHU C
npubopaMu ¥ TEXHUYECKMMH YCTPOWCTBAMH, COXPAaHEHHsS 3/I0pOBbsi U  COOJIOJCHHS HOPM
9KOJIOTMYECKOT0 IIOBEJICHUS B OKPYKAIOILEH CPElE;

® OCYHIECTBIATHh MOUCK MH(POpMaIuy HU3NIecKoro copepkanus B IHTepHETE, CaMOCTOSTETEHO
bopMynupys IOMCKOBBIM 3alpoc, HAXOAUTh IYTH ONPEIENIECHUS JOCTOBEPHOCTH IOJIY4YEHHOMN
UH(POPMALIMU Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JONIOJHUTEIbHBIX UCTOYHUKOB,;

® UCIOJb30BaTh IIPU BBIIOJHEHUU YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEpaTypy
(Gu3MYECKOro COAEpKAHMSI, CIPAaBOYHbIE MaTepHallbl, pecypcbl ceTu HTepHeT, BianeTh npuémamu
KOHCIIEKTUPOBAHMs TEKCTa, IpeoOpa3oBaHus HH(GOPMAIIMK U3 OJIHON 3HAKOBOW CHCTEMBI B IPYIYIO;

co3llaBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOLICHHS Ha OCHOBE HH(poOpMamuu u3
HECKOJIbKUX MCTOYHUKOB (PU3MUYECKOrO COAEp)KaHUs, MyOIMYHO MPEACTABIATh PE3yJIbTaThl MPOEKTHOM
WIM HCCIEAO0BATENIBCKON ACATENBHOCTH, IPH 3TOM IPAaMOTHO HMCIOJIB30BaTh W3YyYEHHBIN INOHATHWHBIN
anmapar M3yd4aemoro pasziena (U3MKM U CONPOBOXKIATh BBICTYIUIEHHE Ipe3eHTauued ¢ y4érom
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne | HanmenoBanue Kouectso acos JyekTpoHHbIe (IU(PPOBLIE)
n/n | pasaejioB U TeM
pas3a Bcero | KonTpoabnbie | [Ipakruyeckue 06pa3oBaTeLHbIE pecypebl
NPOrpamMMbl padoThI padoThI

Pa3nes 1. ®u3nka u e€ posib B NIO3HAHUHM OKPY/KAIOIIEr0 MHPa

®dusnka — HayKa o

1.1 2 https://m.edso0.ru/Z1V7L302N
IpUpoJIe

1.2 | ®usnueckue BEIUYNHEI 2 1 1 https://m.edsoo.ru/K5V0T6K4K

1.3 | EerecTsenronay mbiii 2 1 https://m.eds00.ru/UOY 1EST7R
METOJ MO3HAHUA

Uroro no pazgeny 6

Pa3nes 2. [leppoHavyaIbHbIe CBEICHUSI O CTPOCHHH BelEeCTBA

2.1 | Ctpoenue BemiecTBa 1 https://m.edsoo.ru/W1D9YQC7F
JBrxenue u

2.2 | B3aumozecTBre 2 1 https://m.edsoo.ru/A919P8S6R
YACTHII BEIECTBA

2.3 ArperaTHbIC COCTOAHN 2 https://m.edso0.ru/Q6E9JOE6G
BeEIllECTBa

Wroro no pazueny 5

Paznen 3. /IBu:xeHue u B3auMo/ieiicTBUE TeJl

3.1 Mexanmieckoe 3 https://m.edso0.ru/S8Y6F5F71

JIBIDKECHUE



https://m.edsoo.ru/Z1V7L3O2N
https://m.edsoo.ru/K5V0T6K4K
https://m.edsoo.ru/U0Y1E8T7R
https://m.edsoo.ru/W1D9Y0C7F
https://m.edsoo.ru/A9I9P8S6R
https://m.edsoo.ru/Q6E9J0E6G
https://m.edsoo.ru/S8Y6F5F7I

3.2 Muepuus, macca, 4 1 https://m.edso0.ru/C318B7U3M
ILIOTHOCTD
3.3 | Cumna. Bugsl cun 14 1 2 https://m.edsoo.ru/Q0M2I0R3Q
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMJAKOCTEl U ra3oB
Hasnenue. [lepenaua
4.1 |7@pJICHHA TBEPIBIMU 3 https://m.edso0.ru/X9P8J2M7R
TeNaMH, JXUIKOCTSIMU U
rasamu
4.2 | JaBicHUE )KUIKOCTH 5 https://m.edsoo.ru/Z9F3WOR9Z
4.3 AtMochepHoe 6 https://m.eds00.ru/Q8S1E3W1Q
JaBlIEHNE
JleicTBUE KUAKOCTH U
4.4 | raza Ha norpyx€HHo€E B 7 1 3 https://m.edso0.ru/XIN1Q1T1K
HHUX TEJIO
Htoro no pazneny 21
Pasznea 5. Pa6ora u MmomHOCTh. JHEpPrust
5.1 | PaboTa 1 MOIIHOCTH 3 1 https://m.edsoo.ru/Q5A4L8M8W
5.2 | IIpocThie MEXaHU3MBI 5 1 https://m.edso0.ru/P3H8TOG5W
5.3 | Mexanuueckas sHeprus 4 1 1 https://m.edsoo.ru/KOP8FIMS8I
Uroro no pazgeny 12
PesepBHOE Bpems 3 https://m.eds00.ru/V1S2D2X6R
OBIIEE KOJIMYECTBO 68 4 12
YACOB I10 ITPOI'PAMME
8 KJIACC
Ne HaumMeHoBaHHe KoanuecTBO 9acoB
w/n 2371€/10B 1 TeM B K 0 DJIeKTpOHHbIe (HM(PpOBHIE)
p cero OHTPOJIbHBIE pPaKTH4YecKue 06PA30BATEILHBIE PECYPChI
NPOrpamMmbl padoThl padoThI
Pazaen 1. TensioBbie sIBJIEHUS
11 | Crpocuue u cRoiicTsa 7 https://m.eds00.ru/FSE6H2VIR
BEIIECTBA
1.2 | TenmoBbie pOIECCHI 21 1 5 https://m.edsoo.ru/F712M902V
Wroro no paszneny 28
Pa3nes 2. JiekTpuyecKue H MATHUTHBIE SIBJICHUS
DIIEKTPUUYECKHE
21 | 3aPAIEL 3apsbxennbIe 7 1 https://m.edsoo.ru/B7Y8RIASA
Tena U ux
B3aNMOJICHCTBHE
2.2 Hocrosmmb1ii . 20 7 https://m.edso0.ru/0O5S3Y2N0J
DIICKTPUICCKUH TOK
2.3 | MarsurHele SBICHUSA 6 1 15 https://m.edsoo.ru/V2V6P6T3S
04 | VCKTPOMArHHTHAS 4 1 https://m.eds00.ru/\/7C3B4PSF
WHIYKIHS
Wroro no pazneny 37
PesepBHOE Bpems 3 https://m.eds00.ru/C8J6U6B7I
ILIEE KOJIMYECTBO 68 3 14.5



https://m.edsoo.ru/C3I8B7U3M
https://m.edsoo.ru/Q0M2I0R3Q
https://m.edsoo.ru/X9P8J2M7R
https://m.edsoo.ru/Z9F3W0R9Z
https://m.edsoo.ru/Q8S1E3W1Q
https://m.edsoo.ru/X1N1Q1T1K
https://m.edsoo.ru/Q5A4L8M8W
https://m.edsoo.ru/P3H8T0G5W
https://m.edsoo.ru/K0P8F9M8I
https://m.edsoo.ru/V1S2D2X6R
https://m.edsoo.ru/F5E6H2V1R
https://m.edsoo.ru/F7I2M9O2V
https://m.edsoo.ru/B7Y8R9A8A
https://m.edsoo.ru/O5S3Y2N0J
https://m.edsoo.ru/V2V6P6T3S
https://m.edsoo.ru/V7C3B4P8F
https://m.edsoo.ru/C8J6U6B7I

YACOB I10 ITPOTPAMME

9 KJIACC

Ne HaumeHoBaHUe Koau4vecTBo yacoB

n/m | pasjgesioB M TeM Bcero | Konrpouabsubie | IIpakTuyeckue DACKTPORHEIE (HPPOBELIC)

o0pa3oBaTejibHbIE PeCypPChI

NporpamMmmsbI padoThI padoThI

Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4eckoe

1.1 | nBM>KeHHE U CIIOCOOLI 10 1 https://m.edso0.ru/T8L5V2H4Q
€ro OIMHCaAHUS

1.2 | BzaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/B2A2F6J70

1.3 | 3akoHbI coxpaHeHus 10 3 https://m.eds00.ru/TOI6K2G3M

Wroro no pazneny 40

Pazgen 2. Mexann4deckue K0JIe0aHUA U BOJIHBI

2.1 Mexanuueckue 7 3 https://m.eds00.ru/R914Y0OM6Z
KoJieOaHMs

2.2 Mexanuecke BOHEL. 8 1 3 https://m.edso00.ru/I9K8UINSM
3ByK

Uroro no pazgeny 15

Pa3znen 3. BJICKTPOMaFHI/ITHOC 1M0JI€ U 3JICKTPOMATIHUTHLIC BOJIHBI

DNeKTPOMarHuTHOE

3.1 |PoreH 6 2 https://m.edsoo.ru/E309B172L
QJICKTPOMArHMTHBIC
BOJIHBI

Wtoro no pazneny 6

Pa3nen 4. CBeToBbIe SIBJICHUSA
3aKOHBI

4.1 | pacupocTpaHeHUs 6 2 https://m.edso00.ru/F3GOV6H2Q
CBeTa

4.2 JluHspt 1 onTHYECKHE 6 3 https://m.eds00.ru/Z8D1B7T0V
prOOpPbI

43 | Pasaowenne desoro 3 2 https://m.eds00.ru/Z9X0C2NOL
CBETa B CIIEKTP

Hroro no paszneny 15

Pa3nen 5. KBanTOoBBIC SIBJICHUA
Hcnyckanve u

5.1 | morsomeHue cBera 4 1 https://m.edsoo.ru/R6V4J7V8S
aTOMOM

52 | CrpocHie atomHoro 6 1 https://m.eds00.ru/L3EOT6R2Q
sypa

5.3 | Anepubie peakuu 7 1 1 https://m.eds00.ru/Q4D3Z0R7M

Wroro no pazneny 17

Pa3nes 6. lloBTOpuTe1bHO-0000 1AM I MOAYJIb
IToBTOpEenue u

6.1 | OOoOueHme 9 2 https://m.eds00.ru/07S0Z6M3I
CoJiepKaHus Kypca
¢busuku 3a 7-9 knacc

Wroro no pazmeny 9



https://m.edsoo.ru/T8L5V2H4Q
https://m.edsoo.ru/B2A2F6J7O
https://m.edsoo.ru/T0I6K2G3M
https://m.edsoo.ru/R9I4Y0M6Z
https://m.edsoo.ru/I9K8U1N8M
https://m.edsoo.ru/E3O9B1Z2L
https://m.edsoo.ru/F3G0V6H2Q
https://m.edsoo.ru/Z8D1B7T0V
https://m.edsoo.ru/Z9X0C2N0L
https://m.edsoo.ru/R6V4J7V8S
https://m.edsoo.ru/L3E0T6R2Q
https://m.edsoo.ru/Q4D3Z0R7M
https://m.edsoo.ru/O7S0Z6M3I

OBIIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 102 3 21
INOYPOYHOE IIVIAHUPOBAHHUE
7 KJIACC

Ne

u/n Tema ypoka

1 dusnka — Hayka o npupoze. Ssnenus npupoasl. PU3NUECKUe sIBICHUS

9 MexaHn4ecKue, TeIUIOBbIE, IMEKTPHUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC SIBJICHUS.
du3nyeckue BEJIMYMHBI U UX U3MEPEHHE.

3 VYpox-uccneoosanue "Hsmepenue memnepamypol npu noOMOwU HCUOKOCMHO20 mepmomempa u
oamuuxa memnepamypwi”.

4 Kak ¢usuka u npyrue ecrecTBeHHbIC HAYKH U3Y4al0T Ipupoay. EctecTBeHHOHAayYHBII METOX
no3nanus. Onucanue GU3NYECKUX SIBICHUHN C OMOIIBI0 MOJIETei

5 Ypox-uccneoosanue "llposepka ecunomesvl: 0anbHOCmMb NONEMA WAPUKA, NYUIEHHO2O
20pU30HMAIbLHO, meM Oonblie, Yem Oonbvlie gvicoma nycka"

6 CraproBasi IMAarHOCTHKA

7 Ctpoenue BeniectBa. ONBITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA

8 JIBM>KeHMe 4acTuIl BEellecTBa

9 Ypox-uccneoosanue « Onvimol no HabIIOOEHUIO MENI08020 PACUUPEHUS 24308

10 ArperaTtHble COCTOSIHHSI BEIIECTBA

11 B3aumocBs3p MEXly CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSIX U UX
aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BOJbI

12 MexaHnueckoe JBHkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKEHUE

13 Ckopoctb. EnuHunel ckopoctu

14 Pacuer nyt 1 BpeMeHM IBUKEHUS

15 Wueprus. 3akoH nHepwn. B3anmoeiicTBre Ten Kak MpUYMHA H3MEHEHHS] CKOPOCTH JBHKEHUS
Tel

16 ITnoTHOCTH BenecTBa. Pacyer macchl 1 00beMa Tella 1o ero MIOTHOCTH

17 Jlabopamopnas paboma « Onpedenernue niomHocmu meeépoo2o menay

18 Pemenue 3amau mo teme "[1noTHOCTE BeriecTBa"

19 Cuia KaKk XapakTepucTuka B3aumojerictsus Ten. Cuna ynpyroctu. 3akoH ['yka

20 ./Ia60pam0pmum paboma «H3yuenue 3asucumocmu pacmsoicenust (Oegpopmayuu) NPY#CuHsl om
NPUTLONCEHHOU CUTIBLY

21 SABnenue Tarorenus. Cuna TSHKECTH

29 CBs3b Me':'xcz(y CHUJION TSDKECTH U Maccoil Tena. Bec tena. Pemenue 3agau no teme "Cuna
TSOHKECTH

23 Cua TSDKeCTH Ha IpYTHX TuiaHeTtax. Ou3ndeckne XapaKTepUCTUKH TUIAaHET

24 W3mepenue cui. J{lunamomerp

25 Bec tena. HeBecomocTh

26 Ciio>xeHue IByX CHJI, HallpaBJIEHHBIX 110 OJTHOM NpsiMoi. PaBHOAECTBYOIAs CHIT

27 Pemenue 3amgad no reme "PaBHonericTByromas cui"

28 Tpenne ckobKEeHUs M TPEHUE TIOKosl. TpeHue B MPUPOJIE U TEXHUKE

29 Jlabopamopnas paboma «HM3yueHue 3a8ucumMocmu Cuibl MpeHus CKOIbHCEHUsL OM CUIbl
0aBJIeHUs U Xapakmepa CONPUKACAOUUXCs NOBEPXHOCTNEIL)

30 Pemienue 3a1a4 Ha onpesiesieHHe PaBHOACHCTBYIONICH CHIIBI




Pemenue 3anau nmo remam: «Bec Tenay, «I'padpudeckoe nzodpaxenue cui», «Cuib,

31 «PaBHOZICMCTBYIOIIAS] CUIT»

32 KonTposbHasi padora no reMmam: «MexaHnuuyeckoe JBHKeHUE», «Macca, INIOTHOCTBY, «Bec
Tesay, «['padpuyeckoe nzodpakenne cuin», «CUIbD

33 Jasnenne. CiocoObl yMEHbIICHNUS U YBEJIWYCHHUS TABIICHHS

34 JlaBnenue ra3a. 3aBUCUMOCTbH JIaBJICHHUS Ta3a 0T 00bEMa, TEMIIEpaTyphl

35 Ilepenaua naBneHus TBEPABIMU TEJIAMHU, XKUJIKOCTIMU U razaMu. 3akoH [lackais

36 JlaByieHre B )KHJIKOCTH ¥ ra3e, BBI3BAHHOE JCHCTBHEM CHIIBI TSHKECTH

37 Pemenue 3agad mo teme «J/lapineHue B )KUJIKOCTH U Ta3e. 3akoH I[lackamns»

38 Coobmarommecs: Cocy/ibl

39 I'uapaBnrueckuii npece

40 Manometpsl. IlopiHeBOM )KUIKOCTHBIN HACOC

a1 Atmocdepa 3emin. [IpuanHe! cynecTBOBaHHS BO3YITHON 000104KH 3eMiTi. 3aBHCUMOCTh
aTMoc(epHOro JaBI€HUs OT BBICOTHI HAaJl yPOBHEM MOPSI

42 Bec Boznyxa. AtmocdepHoe 1aBieHue

43 N3mepenue armocdeproro aasienus. Onwit Toppuyennm

44 3aBHCHMOCTH aTMOC(EPHOTO AABJICHHUS OT BBICOTHI HAJl YPOBHEM MOPSI

45 Bbapomerp-aneponn. AtmochepHoe AaBJIeHHE Ha PA3IHIHBIX BBICOTAX

46 Pemenwue 3amaq o Teme "AtmochepHoe narieHue"

47 JlelicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TesN0. ApXUMeI0Ba CHila

48 Jlabopamopnas paboma « Onpedenenue blmaikusaioueli cuivl, Oelicmeayioujell Ha meio,
NOCPYIHCEHHOE 8 HCUOKOCTNDLY

49 Jlabopamopnas paboma no meme «Hccredosarue 3asucumocmu eeca meia 8 600e om 00veéma
NOCPYHCEHHOU 8 HCUOKOCMb 4aCmu menay

50 [TnaBanue ten

51 Jlabopamopuas paboma "Koncmpyuposanue apeomempa uiu KOHCmMpyuposanue 100KU u
onpedeneHue eé 2py3onodvémuocmu”

50 Pemenue 3aja1 10 TeMaM: «[1naBanue cynoB. BoznyxomnnaBanuey, «/laBneHue TBepabIx Ted,
KHUJIKOCTEH U Ta30B)»

53 Mexanudeckas pabora

54 Momntaocts. EquHUIEI MOIITHOCTH

55 Ypok-uccneoosanue "Pacuém mowHocmu, pazeusaemoii npu noovéme no jecmuuye"”

56 IIpoctele Mexanu3mbl. Peruar. PaBHOBEcHE CHIT Ha pblyare

57 KonTpoJsbHasi pa6ora no teme «/lapjienune TBepAbIX TeJl, JKUAKOCTEH M ra3oB»

58 PaGora ¢ Tekctamu 1o Teme «JlaBneHue TBEPIBIX TEN, JKUIKOCTEH U Ta30BY.

59 Jlabopamopnas paboma «¥Hccnedosanue ycioguil pasHogecus: pviuazay. Perdaru B TEXHUKE,
OBITY U IPUPOJIE.

60 Pemrenue 3amad mo teme «Y CJI0BUSI paBHOBECHS PhIYara

61 ﬂa?opamopﬁa}z paboma «Hzmepenue KII/] naxknonnoti niockocmuy KoadduimeHT moae3Horo
JICHCTBHS MEXaHU3MA.

62 Pemenue 3amgau mo teme "Pabora, momuocts, KITJ["

63 I'onoBasi KOHTpPOJIbHAsA padoTa

64 Mexannueckas yHeprusi. Kunetnueckasi ¥ moTeHIIMAIbHAS YHEPTHSL.

65 3aKOH COXpaHEHMs] MEXaHMYECKON SHEPIUH

66 VYPOK-3KCIIEpUMEHT 10 TeMe "DKCIEPUMEHTAIBHOE OINPEACIICHUE U3MEHEHUS KHHETUYECKON 1

MOTEHIMAJIBLHON SHEPIUU NTPU CKAaThIBAHUM TEJIA 10 HAKJIIOHHOMW MJIOCKOCTH"
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PaGora ¢ Tekcramu o teMe "MexaHuueckoe ABMxKeHue"

68 Pabota ¢ Tekcramu no teme "Pabora. MoutHocTh. DHeprus"
8 KJIACC
°

u/n Tema ypoka

1 OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPHH U MX ONBITHBIC MOATBEPIKICHHS

2 Macca u pazmep aTOMOB U MOJICKYJI

3 Monenu TBEpAOTo, )KHUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BelleCTBa

4 OObscHeHre CBOMCTB TBEPAOTO, )KUJIKOTO U Ta3000pa3HOr0 COCTOSIHUI BElIeCTBa Ha OCHOBE
MOJIOKEHUH MOJICKYJISIPHO-KMHETHYECKOW TEOpUHU

5 Kpucrannmuueckue u amopdHbIe TeIa

6 CMmaurBaHue U KamWUISIpHOCTh. [IOBEpXHOCTHOE HATSHKEHUE

7 TemioBoe paciiupeHue u cxatue

8 Temmneparypa. CBsi3b TEMIIEpaTyphl CO CKOPOCTHIO TETIJIOBOTO JIBUKECHHUS YaCTHII

9 Buytpennss sHeprus. CriocoObl H3MEHEHHsI BHYTPEHHEH YHEPTUU

10 Bunel Temonepenauu

11 Ypok-koHpepermnus "TIpakTudeckoe UCIOIb30BaHUE TEIJIOBBIX CBOMCTB BEIIECTB U
MaTepUajoB B LIESAX dHeprocoepexkenus”

12 KonnuecTBo Temnotel. Y aenbHas TEMIOEMKOCTb

13 YpaBHeHue TerioBoro 6anganca. TemnooOMeH U TEIJI0BOE paBHOBECHE

14 Jlabopamopuas paboma "Hccnedosarue senenuss menioooMeHa npu CMeuusaHuy X0100HoU u
2opsueti 600uvl"

15 Pacder xonmmuecTBa TEIIOTHI, HEOOXOAMMOTO ISl HAarpeBaHUs TeJla U BHIIEISIEMOTO UM TIPH
OXJIAXIEHUH

16 Jlabopamopuas paboma "Onpedenenue yoenvbHot menioemkocmu seujecmaa’”

17 DHeprus ToImBa. Y iejbHasl TENJI0Ta CrOPaHMs

18 [TnaBnenne u OTBEpeBaHNE KPUCTATMUECKUX Tell. Y IeNIbHAs TETJI0Ta IJIaBJICHHSI

19 Jlabopamopuas paboma "Onpedenenue yoenbHol meniomol niasieHus 1voa"

20 ITapooOpazoBanue u koHeHcaus. Vcnapenue

21 Kunenue. Y nenpHas Temnora napooOpa3oBaHus U KOHJAEHCAIMU. 3aBUCUMOCTh TEMIIEpaTyphl
KHUIIEHUsI OT aTMOC(EPHOro NaBJICHUS

29 Jlabopamopnas paboma "Onpedenenue omnocumenvhot enaxcnocmu 6030yxa”. BiaxHocTb
BO3JIyXa.

23 Pemenwie 3a1a4u Ha onpe/ielieHNe BIAKHOCTH BO3TyXa

24 [Ipunnuns! paboTe! TemnoBbIx nBurateneil. [laposas TypOuHa. J[BUrarenb BHYTPEHHETO
CrOpaHHsI

25 KII/I renoBoro asuratens. TemioBble IBUTaTeIN U 3aIIMTa OKPYXKAIOLIEH cpeibl

26 3aKOH COXpaHEeHHUs ¥ NPEBPAIIECHUS SHEPTUH B TEIUIOBBIX MTpoIeccax

97 HO,Z[I‘OTOBE(a K KOHTp(')'HBHOﬁ pabote no Teme "TeruioBsie siBIeHUs. MI3MeHeHUe arperaTHbix
COCTOSIHUH BEIeCTBa

8 KonTtpouabHas pa6ora no teme ""TensioBble siBjieHusi. I3MeHeHHe arperaTHbIX COCTOSTHUI
BelgecTna'

29 OnexTpuszanys Tei. J[Ba poga 3J€KTpUUECKUX 3apsI0B

30 Ypok-uccneoosanue "Inexmpusayun men uHOyKyueu u npu conpukocrogenuu”

31 B3anmMopeiicTBre 3apsokeHHBIX Tel. 3akoH Kymona




OnexTpuueckoe nojie. HanpspkeHHOCTH 3eKkTpuyeckoro noss. [lpunnun cyneprno3uuun

32 o
ANEKTPUYECKUX MOJIeH

33 Hocurenu snextpuyeckux 3apsoB. DneMeHTapHbli 3apsa. CTpoeHue aToMma

34 [TpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO0 3apsiia

35 Pemenue 3a1a4 Ha MpUMEHEHHE CBOMCTB JIEKTPUUECKUX 3aPsiIOB

36 DNIEKTPUUECKUN TOK, YCIOBHUS €ro CylniecTBOBaHUs. VICTOUHUKH 3JEKTPUYECKOTO TOKa

37 JIefiCcTBUS SIEKTPUIECKOTO TOKA

38 Ypok-uccrneoosanue "/leticmeue snekmpuueckoeo nois Ha NPOBOOHUKU U OudieKmpuxu"

39 DNEKTPUUECKUN TOK B METAJUIAX, JKUJKOCTSIX U ra3ax

40 DnexTpuyecKkas 1enb U e€ COCTaBHbIC YaCTH

41 Cuuna Toka. Jlabopamopuas paboma "Hzmepenue u pecynuposanue cuivt moxka"

42 DnekTpuyeckoe HanpsbkeHue. Bonbtmerp. Jlabopamopnas paboma "Hzmepenue u
pe2cynuposanue Hanpsixcenus'”.

43 ConpoTuBJICHNE TPOBOAHUKA. Y IEITBHOE CONPOTUBIICHUE BENIECTBA

44 Jlabopamopnas paboma "3agucumocms 31eKmpuiecko20 CONpOmMuieHUs NPOBOOHUKA O €20
ONIUHBL, NIOWAOU NONEPEeYHO20 cedeHus u mamepuaia”

45 3aBUCUMOCTB CHJIbI TOKA OT HanpspkeHus.. 3akoH OMa /115 yyacTKa 1enu

16 Jlabopamopnas paboma "Hccredosanue 3agucumocmu Cuibl moxa, uoyuje2o uepes pe3ucmop,
Om CONPOMUBIIEHUS. Pe3UCMOPA U HANpAXCenus Ha pesucmope”

47 ITocnegoBarenpbHOE U MapalieIbHOE COSTUHEHUS POBOIHUKOB

48 Jlabopamopnas paboma "llposepka npasuna ciodxcenuss HANPANCEHUL NPU NOC1e008amMeNbHOM
COeOUHEeHUU 08YX pe3ucmopos”

49 Jlabopamopnas paboma "llposepka npasuna 01 Cuibl MOKa Npu NAPALIEIbHOM COCOUHEHUU
pesucmopog”

50 Pemenwne 3a1ay Ha npuMeHeHne 3akoHa OMa JJisl pa3IMyHOTO COETMHEHHUS TPOBOTHUKOB

51 Pabota u MolHOCTh AnekTpudeckoro Toka. 3akoH Jxoymnsa-Jlenna

52 Jlabopamopnas paboma "Onpedenenue pabomol u MOWHOCMU dNIeKmpuiecko2o moxa"

53 DneKTpuUecKre e U MOTPeONTeNu dNEeKTpUIecKoi sHeprun B ObITy. KopoTkoe 3aMbIkaHue

54 ITocTosiHHBIE MATHUTHI, MX B3aUMOJCHCTBHE

55 Ypok-uccneoosanue "Hszyuenue noneti noOCmMosHHbIX MacHUmMos"

P Y

56 MaruautHoe nosne. MarautHoe nosie 3eMIId ¥ ero 3HaueHue A7 )KU3HHU Ha 3eMIie

57 [ToarotroBka K KOHTPOJIBHOM paboTe Mo Teme "INEKTPUUECKUE 3apsiabl. 3apsHKEHHBIE Tea U UX
B3anmojeiicTBus. [10CTOSHHBIN 37eKTpUUecKuil TOK"

58 KonTtposabHnas padora no teme ""JiieKTpH4ecKue 3apsiibl. 3apsKeHHbIE TeJIa U X
B3aumMopaencTBus. IlocTOSAHHBIH YJIEKTPUYECKHI TOK"

59 Pabota ¢ Texctamu 1o Teme "I10CTOSITHHBIN dIEKTPUIECKUN TOK'.

60 OnbIT Opcreaa. MarHuTHOE MOJIE SJIEKTPUUYECKOro TOKa MarHuTHOE MoJie KaTyIIKH C TOKOM
Jlabopamopnas paboma "H3zyuenue oeticmeus MazHUmMHo20 noas Ha NPOBOOHUK ¢ mokom".

61
[TpuMeHeHne HIeKTPOMArHUTOB B TEXHUKE
Jlabopamopuas paboma "H3zyuenue pabomul s1ekmpoosucamensn” INEKTPOIBUTATETH

62 MOCTOSTHHOTO TOKa. VICTI01p30BaHNe 3IEKTPOIBUTATENCH B TEXHHUECKIX YCTPOMCTBAX U Ha
TpaHCIIOpTE.

63 OmnbiTel @apases. 3akoH 3IeKTpoMarHuTHOM nHAyKuuu. [IpaBusno Jlenna

64 O6o0m1aronee MOBTOPEHUE 10 TeMe "DIeKTPUUEeCKHe U MarHUTHBIE SIBICHUS "

65 TI'ogoBasi KOHTpOJILHAS padoTa

66 Onekrporerepatop. CriocoObl MOTYYEHUS dIEKTPHUSCKON SHEPT UK. DIEKTPOCTAHIINH Ha




BO300HOBISIEMBIX HCTOYHHUKAX OHCPIrun

67 PaGora ¢ Tekctamu 1o reme "TennoBbie BICHUS"
68 Pabora ¢ Tekctamu 1o Teme "MarHuTHBIC SIBICHHUS"
9 KJIACC
]

u/n Tema ypoka

1 Mexannueckoe ABrmxkeHue. MaTtepuanbHas TOUKa

2 Cucrema orcyeta. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABUKEHUS

3 PaBHOMeEpHOE NPSIMOJIMHEWHOE JBUKEHUE

4 HepaBHoMepHoe npsiMmonuHelniHoe nBrxenne. CpeiHsisi 1 MTHOBEHHAsi CKOPOCTh

5 [IpsimosiHEeiHOE PaBHOYCKOPEHHOE JIBUKEHUE. Y CKOPEHUE

6 CKOpoCTh MPSIMOJIMHENHOT0 PaBHOYCKOPEHHOTOo NBHXKeHUs. [ paduk ckopoctu

7 Jlabopamopnas paboma "Onpedenenue yckopeHnus mena npu pagHoyCKOPeHHOM 0BUNCEHUU NO
HAKJIOHHOU naockocmu”

8 CBoboaHoe nanenue tei. OnetTel [anwes

9 PaBHOMepHOE ABMXKEHUE TT0 OKpYXHOCTU. [lepron n yactora obpaienus. Jluneitnas u yrioBas
CKOPOCTH

10 L{eHTpoCTpeMUTENIHOE YCKOPEHHE

11 Ilepsoiii 3akoH HeroTOHA. BekTop chiibl

12 Bropoii 3akon HetoTona. PaBHozelicTByromast cuia

13 Tpernii 3akoH HeroTona. Cynepno3unus cui

14 Pemrenue 3a1au Ha npuMeHeHue 3aKkoHoB HbioToOHA

15 Cuia ynpyroctu. 3akoH ['yka

16 Pemenue 3amau no reme «Cuiia ynpyroctuy»

17 Jlabopamopuas paboma «Onpedenenue H#ecmKoCmu NPYHCUHBLY

18 Cuna TpeHust

19 Pemenue 3amau mo reme «Cusia TpeHUS»

20 Jlabopamopuas paboma "Onpedenenue kosghdhuyuenma mpenus cxonvorcenus”

21 Pemenue 3anay no teme "3akonbl HetoTona. Cuna ynpyroctu. Cuna tpenust”

22 Cuna TsKEeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHue cBOOOIHOTO NaIeHus

23 Ypok-konpepenyus "/eusxcenue men 6okpye epasumayuonnoco yenmpa (Conneynas cucmema,).
Tanaxmuxu"

24 Pemenue 3amau no reme "Cuiia TS)KECTH M 3aKOH BCEMUPHOTO TSITOTEHUs"

25 IlepBas kocmuueckasi ckopoctb. HeBecoMOCTh U neperpy3ku

26 PaBHOBecue marepuanbHOI ToUkH. AGCOMIOTHO TBEP0E TeNo. PaBHOBecHe TBEPIOTO Tena C
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TsxecTr

27 PaBHOBecue maTepuanbHOW TOUKU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO TEma C
3aKpEIUIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsokecTn

28 Pemenue 3amau no reme "MomenT cuibl. LenTp Tskect"

29 HO}%FOTOBK& K KOHTPOJIbHOM padoTe 1o Teme "Mexannueckoe aBmkeHne. Bzanmopeiicteue
TeN

30 KouTtpoJsbHas padora no teme ""Mexanndeckoe npuxkenue. Bzaumoneiicreue tea'

31 Nmnynbe Tena. UMmynbe cuiibl. 3aKOH COXpaHEHUs! UMITYJIbca. YTIPYTroe U HEeyNpyroe

B3aHlMOJIECICTBUE
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Pemenue 3ana4 no teme "3akoH coOXpaHEHMs UMITyJibca'

33 Ypox-kongepenyus "Peaxmuenoe 0gudicenue 8 npupode u mexuuxe"

34 Mexanunueckasi paboTa 1 MOIIHOCTb

35 PaboTa cuitbl TSXKECTH, CUIIBI YOIPYTOCTH U CUIIBI TPEHHS

36 Jlabopamopnas paboma « Onpedenenue pabomsi Cuibl Mpenus Npu PAGHOMEPHOM OBUNCEHUU
meia no 20pU30HMANIbHOU NOBEPXHOCMUY

37 CBs13b 3Hepruu u padboThl. [loTeHIManpHas YHEpTUs

38 Kunernueckas sneprusi. Teopema 0 KHHETHYECKON SHEPTUU

39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE

40 Jlabopamopuas paboma «H3yuenue 3aKk0Ha COXpAHEHUsL SHEPSUUY»

41 KonebaTenpbHOE TBMIKEHNE U €r0 XapaKTePUCTUKU

42 3aryxatomue kojebanus. BeinykaeHnbie koebanus. Pezonanc

43 MatemaTuuecKkuil U NPY>KUHHBIN MasSTHUKH

44 Ypox-uccneoosanue «3asucumocms nepuooa konebanuii om H#ecmroCcmu NPYHCUHbL U MACChI
epy3ay

45 [IpeBparienne sHeprun Npyu MEXaHUYECKUX KOJICOaHUSIX

16 Jlabopamopnas paboma « OnpedeneHue yacmomsi u nepuooa Ko1ebanuti NPYIHCUHHO20
MASIMHUKAY

47 Jlabopamopnas paboma «lIposepka nezasucumocmu nepuooa Koiebauui 2py3a, no08eueHHO20
K HUMU, OM MACCbl 2PY3a»

48 Mexannueckue BosHbl. CBOWCTBa MeXaHUYECKUX BOJH. [Ipo10JIbHEIE U MTONIEpEYHbIE BOTHBI

49 Vpox-konpepenyus "Mexanuueckue eonnvl 6 meépoom mene. Ceticmuueckue 01Hb1"

50 3Byk. PactipocTpaneHnue u oTpaxkeHue 3ByKa

51 VYpox-uccneoosanue "Habniooenue 3agucumocmu gvicomul 36yKka om yacmomaot”

52 I'pOMKOCTb 3BYKa U BHICOTA TOHA. AKYCTUYECKHI PE30HAHC

53 Ypox-koughepenyua "Vnompaszeyk u unghpassyx 6 npupooe u mexruxe"

54 ITonroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKoHbI COXpaHeHHs. MexaHnueckue KoiaeOaHus
Y BOJTHBI"

55 KonTtposabHas pa6ora no teme ""3akoHbl coxpaHeHusi. MexaHuveckue KoJiedaHus u
BOJIHBI'"

56 DJEKTPOMAarHUTHOE MoJjI€. DIEKTPOMArHUTHbIE BOJIHbI

57 CBo#icTBa DJIEKTPOMArHUTHBIX BOJH

58 Vpox-koughepenyus "[llkana snekmpomacnummulx 601H. Mcnonvsosanue 31eKmpomacHUmMHbIX
80JIH OJ151 COMOBoU c83uU"

59 Vpok-uccneoosanue "HU3zyuenue ceoticme 31eKmpomMacHUMHbIX 80IH € NOMOUBIO MOOUTLHO2O
meneghona"

60 Pemrenue 3a1a4 Ha onpesieNieHHe YacTOThI U JITTMHBI 2JIECKTPOMAarHUTHOW BOJTHBI

61 OnekTpoMarauTHas npupoza ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA

62 Wcrounnku ceera. [IpsMonnneitHoe pacnpoctpanenue cera. 3atmenus ConHua u JIyHbl

63 3aKOH OTpakeHUs cBeTa. 3epkana. PemieHne 3a1a4 Ha IPUMEHEHNE 3aKOHAa OTPaKEHUs CBETA

64 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS CBETA

65 [TomHOE BHYTpEHHEE OTpakeHUe cBeTa. VICoIp30BaHNE TOTHOTO BHYTPEHHETO OTPAYKEHHS B
ONTHYECKUX CBETOBOJIAX

66 Jlabopamopnas paboma "Hccnedosanue 3a8ucumocmu yena nperomieHus cemogozo iyud om

Jl -
271a nadenus Ha epanuye "6o30yx-cmexno""
67 Ypox-kongepenyus "Hcnonvzosanue nonno2o 6HympeHne20 Ompaicenus: c6emosooul,




ONMUKOBOJIOKOHHAS C853b"

68 Jluna3el. OnTHYeCKast CrUia JTUH3bI

69 ITocTpoeHne n300paskeHuii B TMH3aX

70 Jlabopamopnas paboma "Onpedenenue (poKycHo20 paccmosHusi U ONMUYECKOU CUbl
cobuparoweti 1uH3b1"

71 Ypok-konpepenyusa "Onmuueckue aunzosvle npudoopor”

72 I';1a3 xak ontuueckas cucrema. 3peHue

73 Ypok-konpepenyus "lecpexmot 3penus. Kax coxpanums 3penue”

74 Pasnoxxenue 6enoro csera B crekTp. OnbiTel HpioToHa. CriojkeHne CIeKTPaIbHBIX [IBETOB.
Jlucniepcus ceera

75 Jlabopamopnas paboma "Onvimel no pasnodxicenuro 6e1020 céema 8 CNeKmp u 0CHPUATNUIO
yeema npeomemos npu ux Hao.I0eHuU yepes yeemosovle Guibmpol”

76 Ypok-npakmuxym "Boanosbvie ceoticmea ceema: oucnepcus, unmepghepenyus u ougpaxyusn”

77 OmnsiTel Pesepdopaa u miianerapHas Mozenb atoma

78 ITocrynartel bopa. Mozaens atoma bopa

79 I/ICI}YCKaHI/Ie Y IIOTJIOIIEeHHE cBeTa aToMOM. KBaHThI. JInHenyaTsie criekTpbl. PaniroakTMUBHOCTH
1 e€ BUJIBL.

80 Ypox-npakxmuxym "Habniooenue cnekmpog ucnyckanus"

81 PangmoaxTuBHOCTE U €€ BUIIBI

82 Ctpoenue aToMHOTO siipa. HykioHHas Mozenb

83 PanuoakTtuBHbIe peBparienus. M30Tombl

84 Pemenue 3aia4d no treme: "PaguoakTuBHbBIC NTpeBpallieHUs "

85 Ilepuon monypacnana

86 Ypox-koughepenyua "Paouoaxmusnvie usnyuenus 6 npupooe, meouyune, mexuuxe"

87 S nepHbie peakiiy. 3aKOHBI COXPAHEHHUS 3apSA0BOTO M MACCOBOTO YUCEI

88 DHeprus CBA3M aTOMHBIX siziep. CBs3b MacChl U DHEPTHUU

89 Pemenue 3amau no reme "fAnepueie peaknun"

90 Peakuuu cuntesa u nenenus suep. Mcrounuku snepruu ConHIa U 3BE3]T

91 YPOK-KOqufpeHL;uﬂ "Soepnas snepeemuxa. /lericmeusi paouoaKmugHbIX U3NY4eHUll Ha JHCUBbLE
Op2aHU3Mbl

92 O6o01aroiiee MOBTOPEHHE MO TeMe "DIEKTPOMATHUTHOE TI0JIe. DJIEKTPOMArHUTHBIE BOJTHBI.
KBanToBbI€ siBeHUS"

93 TI'onoBasi KOHTpPOJILHAS padoTa

94 Iloemopenue, o6oowenue. Jlabopamopuwie pabomul no kypcy "Bzaumooeticmeue men"”

95 HOBTOpeH'I:Ie, 00o001eHue. PenieHne pacueTHbIX U Ka4€CTBEHHBIX 3a/1a4 110 Teme "TensoBbie
IIPOIECCHI

96 [ToBTOpEHME, 06061uevliﬂe. Pemienne pacueTHbIX U KauecTBEHHBIX 3aAa4 1o Teme "KII/]
TETUIOBBIX JIBUTATEICH

97 [ToBTOpEHuUe, 0606'I'H6HI/Ie. Pemenne pacueTHbIX U KauecTBEHHBIX 3a1a4 1o Teme "KII/]
AIEKTPOYCTAHOBOK

98 IToBTOpenue, 0606menue. Jlaboparopusie paboTel o Kypcy "CBeTOBbIE sIBICHUS"

99 IToBTopenue, 0600menune. Pabora ¢ Tekctamu no Teme "3aKkoHbl COXpaHEHUS] B MEXaHUKE"

100 | IToBropenue, obobmenue. Pabora ¢ Tekcramu o teme "Konebanus v BoHbI"

101 | IToBropenue, obo6menue. Pabora ¢ Tekcramu o Teme " CBeTOBbIC sIBIICHUS

102 | IloBropenue, o6o6mmenue. Pabora ¢ Tekcramu no teme "KBanroBast u siaepHast pusnxa”




B denepanbHBIX W pEerMOHaNBHBIX TPOILEAYPaX OICHKH KadecTBAa OOpa30BaHMS HCIIOJB3YeTCS
nepedeHb (KOAU(PUKATOpP) paclpeeNIeHHbIX MO KjaccaM MPOBEPSEMBbIX TpPeOOBaHUN K pe3yibTaraM
OCBOCHHSI OCHOBHOW 00pa3oBaTelIbHON MPOrpaMMBbl OCHOBHOTO OOMIETr0 0Opa3oBaHUS W 3JIEMECHTOB
coJiepkaHus 1o pusmuke.

IPOBEPSAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM

7 KVIIACC

OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

Kon

MPOBEPSIEMOT0
pe3yJabTara

11

IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA

HCIIOJIb30BATh U3YYCHHBIC TIOHATUSA

1.2

1.3

pa3ianyaTth SBJICHUS 1O OMHCAHHIO UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JAHHOE (PU3NYECKOE SBICHUE

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NUCCKUX SBICHUN B OKPYXAIOIIEM MHUpE, B
TOM uHcie (U3UUECKUE SIBICHUS B MPHUPOJE, MPH ITOM IEPEBOJIUTH MPAKTUYECKYIO
3aa4y B y4eOHYIO, BBIICIATH CYIICCTBCHHBIE CBOMCTBAa (TPU3HAKH) (PUINUCCKUX
SIBJICHUU

14

1.5

1.6

1.7

1.8

OTHCHIBATh U3yUEHHBIE CBOMCTBA TN M (PU3UYECKHE SBIICHUS, UCTIONB3YsS (PU3NUECKUe
BEJIMYUHBI, TIPH ONKUCAHUU MPABUILHO TPAKTOBATH (PU3UUECKHUI CMBICT MCIIOIB3yEeMbIX
BEJIMYMH, UX OOO3HAYEHUS U €IUHUIBI (PU3MUECKUX BEITUYMH, HAXOAUTH (POPMYIIBL,
CBS3BIBAIOIIME JIaHHYIO (PU3WYECKYIO BEIUYHMHY C JPYTMMU BEJIHMYMHAMH, CTPOUTH
rpad UKy H3y4EeHHBIX 3aBUCUMOCTEH (DU3MUCCKUX BEIIMINH

XapaKTCPpHU30BaATh CBOMCTBaA TECII, (1)1/131/ILIGCKI/IC SABJICHUA W IIPOLCCChI, HCIOJIb3Yyd
HN3YUCHHBIC 3aKOHBI, IIpU J3TOM J[JaBaTb CJIIOBECHYIO (bOpMy.]'IPIpOBKy 3aKOHa H
3aIlMCbIBATb €0 MAaTCMATUYCCKOC BhIPA)KCHUC

OOBSICHATh (PU3MYECKUE SIBICHUS, MPOILIECCHl W CBOWCTBA TEJI, B TOM YHCIE€ U B
KOHTEKCTE CUTYaLMH IMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IMPUYUHHO-
CJICICTBEHHBIE CBSI3HU, CTPOUTH OOBCHEHHE U3 | — 2 JIOTHYECKUX I1aroB ¢ ornopoi Ha 1
— 2 U3YyYCHHBIX CBOWCTBAa (DU3MUECKUX SBJICHUN, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH

pemarb pacuéTHele 3a7aud B 1 — 2 nelCTBUS, UCHOJBb3Ys 3aKOHBI U (HOPMYIbI,
CBs3bIBalOIME (U3MYECKHE BEJIMYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJlaud
3aMCchIBaTh KPATKOE YCIIOBUE, MOJCTABIATH (DPU3MUECKHE BEITUYMHBI B (OPMYJIBI U
IPOBOJIUTH PacuéThl, HAXOJIUTh CIIPABOYHbBIC JIaHHBbIE, HEOOXOIUMBIE IJIS DPELICHUs
3a/1a4, OLIEHUBATh PEATMCTUYHOCTh NOJy4YEeHHON (hU3HMUECKON BEIUUUHBI

pacno3HaBaTh MpPOOJEMBbI, KOTOPbIE MOMKHO PpEHIMTh MPU TMOMOIIU (U3HUECKUX
METONOB, B OIIMCAaHUU HCCICNOBAHMUS BBIACIATH IPOBEPIEMOE IPEAIIOIOKEHUE
(runote3y), pa3iauuaTh M HHTEPIPETHUPOBATH IOIYYEHHBIN pe3ylbTaT, HAXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIENaTh BBIBOABI 110 €T0 Pe3yiIbTaTam

1.9

1.10

1.11

MPOBOAMTD OIBITHI 10 HAONIONEHUI0 (GU3NYECKUX SBICHUM WM (PU3NYECKUX CBOMCTB
Tes:  (OpMyIHpPOBaTh IPOBEPSEMbIE MPEANOJIOKEHHUs, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO0 000PYAOBAHHUS, 3aMKUCHIBATh XO/1 ONbITa U (POPMYIHPOBATH BHIBObI

BBIMOJHATh MpPSIMblE H3MEPEHUS C HCIOJIb30BAHWEM aHAJOrOBBIX M IU(POBBIX
npuOOpOB, 3aMUCHIBaTh MOKa3aHUA NPHOOPOB C Y4YETOM 3aJaHHON aOCOMIOTHOU
MIOTPELTHOCTH U3MEPEHUIN

MPOBOAMTH MCCJIEIOBAaHUE 3aBHUCHUMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT APYrou c
UCTOJIb30BAaHUEM TMPSIMBIX HW3MEPEHHUH, y4acTBOBaTb B IUIAHUPOBAaHMM y4eOHOTO
UCCIIEIOBaHMsI, coOMpaTb  YCTaHOBKY M  BBIIOJHATH  HU3MEpPEHUs,  Ccleays
NpPEUIOKEHHOMY  IUIaHy, (UKCHpOBAaTh pE3yibTaThl IOJYYEHHOH 3aBUCHUMOCTH
(GU3n4eCKUX BEIMYMH B BUJE MPEUIOKEHHBIX TaOIMIl U TpapUKOB, J1e1aTh BHIBOBI 110
pe3ynbTaTam UCCIICJOBAHHUS

1.12

MPOBOJANTh KOCBEHHBbIE M3MEPEHUS (GU3NYECKUX BEIMYUH, CIenysl MpeaoKeHHOM




WHCTPYKIUU: MPU BBITOJIHEHUU U3MEPEHUN COOMPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYUCIISITh 3HAUEHUE HCKOMOM BEITMUUHBI

1.13

coOioaTh TMpaBWiIa TEXHUKH OE30MacHOCTH Tpu  paboTe ¢ J1abopaTOpHBIM
00opyI0BaHuEM

1.14

1.15

1.16

yKa3blBaTh  NPUHIMIIBI  ACHCTBHA  NPUOOPOB W TEXHUYECKUX  YCTPOWCTB,
XapakTepu30BaTh MPUHIMIIBI JIEHCTBHS M3YYEHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB C TOMOILNBI0 MX ONHUCAHUS, MCHOJIB3Ysl 3HAHUS O CBOWCTBAX (PU3MUYECKUX
SBJICHUI U HE0OXOAMMBbIe (PU3UYECKHE 3aKOHBI M 3aKOHOMEPHOCTH

OPUBOANUTE TpUMEpHl (HAXOAUTh HMH(POPMAIMI0 O MpHUMEpax) MPAKTHUYECKOTO
UCNOJIb30BaHUS (U3UYECKUX 3HAHUH B IOBCEJHEBHOM JKM3HM i oOecredyeHus
0€30MacHOCTH TpU OOpalleHuH ¢ npuOopaMH W TEXHUYECKHMMHU YCTPOWCTBAMH,
COXpaHEHMsI 370pPOBbi U COONIONEHUS HOPM DSKOJOIMUYECKOrO IIOBEIEHUS B
OKpY’KaloIlleH cpese

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpPMALUU B ceTd VHTEpHET B COOTBETCTBHHU C
3aJJaHHBIM TIOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMEIOLIMXCS 3HaHUH U MyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HH(OPMAIIHIO, KOTOPAs SBJSETCS MPOTUBOPEYHBOI
WJIA MOXET ObITh HEJJOCTOBEPHOM

1.17

UCTIOJIF30BaTh TPU BBINIOJHEHWN YYEOHBIX 3a/laHUil HAayYHOIOMYISIPHYIO JUTEPATypy
(buU3MUEcKOro coaepkaHus, CipaBouHble MaTepHalbl, pecypcsl cetu MHTepHer, BiaaeTs
npuéMamMu KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHusi HHGOpMAIMA W3 OJHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHBIE U YCTHBIE COOOIEHUS Ha OCHOBE 2 — 3
MCTOYHUKOB MH(POpPMAIUU (PU3NIECKOTO COACPIKAaHUS, B TOM YUCIIEe MyOJIMYHO AeaTh
KpaTKhe COOOLICHUs O pe3ysbTaTax MPOEKTOB WM y4eOHBIX UCCIIEAOBAHUM, IIPU 3TOM
IPaMOTHO HCIIONIb30BaTh HM3YYCHHBIM MOHATUHHBIA ammapar Kypca (QH3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3EHTaLMEN

1.19

IIpU BBIITOJIHCHHUHU y‘{e6HLIX IIPOCKTOB " I/ICCJ'Ie,ZLOBaHI/Iﬁ pacnpeacisiTh 00SI3aHHOCTH B
Tpynrne B COOTBETCTBHUH C IMOCTABJICHHBIMU 3aJad4aMu, CICAUTH 3a BBIIIOJITHCHUCM IIJIaHA
HeﬁCTBHﬁ, AJICKBATHO OICHHWBATDH COOCTBEHHBIH BKJIa B JACATCIIBHOCTHL TPYIIIBI,
BBICTPaNBaTb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, YUUTBIBAsI MHCHUC OKPYKAIOIIUX

8 KJIACC

Kon
IpoBepPsAEeMOro
pe3yJjbTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOH 00pa30BaTe/IbHOM
NporpamMMbl OCHOBHOTI'0 00111ero 00pa3oBaHusl

11
1.2

HCIIOJIBb30BaTh MMOHATHA

pasiindaTth ABJICHHUA 110 OIMMMCAHUIO HUX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OITBITOB,
ACMOHCTPUPYIOIIUX TAHHOC (bI/ISI/ILICCKOC SABJICHUC

13

14

1.5

pacro3HaBaTh MPOSBICHUE U3YYECHHBIX (PU3NYECKUX SBICHUHN B OKPYXAIOIIEeM MHUpE, B
TOM 4ucie (PU3NYECKUE SBICHUS B MPHUPOJIE, NMPU ITOM IEPEBOIUTH MPAKTHUYECCKYIO
3aadyy B y4eOHYIO, BBIICNSTH CYIIECTBEHHBbIE CBONCTBA (TpU3HAKK) (U3MUECKUX
SIBJICHUU

ONMCHIBATh U3yUEHHBIE CBOMCTBA Tel U (PU3MUECKUE SBJIEHUS, UCTIONb3Yys (pu3nueckue
BEJIMYMHBI, IPU OMUCAHUU NMPABHIBHO TPAKTOBATh (PU3NUYECKUN CMBICT UCIOIB3YEMBIX
BEJIMYMH, OOO3HAUYEHHUA U EAMHHIBI (U3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (PHU3MUECKYI0O BEIMYUHY C JAPYTUMH BEJIUYHMHAMH, CTPOHTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (DHU3HUECKUX BEIIMYUH

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKHE SBIECHUS M MPOLECCHl, HCIONB3YS
W3y4eHHBIE 3aKOHBI, MPU OTOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKoHA U
3alUCHIBaTh €r0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

OOBSICHATh (PU3MUYECKHE MPOIECChl M CBOMCTBA Tell, B TOM YHCIE M B KOHTEKCTE




1.7

1.8

CUTyallMii  TPAKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBIIBIATH  NPUYHHHO-
CJIEJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 | — 2 JIOTUYECKUX MIaroB ¢ MOMOIIbBI0 1
— 2 WU3YYCHHBIX CBOWCTBa (U3MYECKUX SBICHUH, (U3MYECKUX 3aKOHA WU
3aKOHOMEPHOCTHU

pemath pacu€THble 3amaud B 2 — 3 JACWCTBUS, WCHOJB3ySd 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (PU3MYECKHE BEIUYMHBI: Ha OCHOBE aHalW3a YCJIOBUSA 3aJaud
3alMChIBaTh KPaTKOE YCJIOBUE, BBIABIATH HENOCTAaTOK JAHHBIX JJISl pEUICHMs 3a/1ayH,
BbIOHMpATh 3aKOHBI U POPMYJIbI, HEOOXOAUMBIE AJis €€ pelIeHHs], TPOBOAUTH PAcUETHI U
CpaBHUBATh MOJIyYCHHOE 3HaUeHHE (PU3NYECKON BETMUYHUHBI C H3BECTHBIMU JAHHBIMU

pacrio3HaBaTh MpPOOJEMBI, KOTOpPBIE MOXHO PpEIIUTh MPH IMOMOIMIM (U3NIECKUX
METOAOB,  HCIOJNb3ysd  ONMCAaHUE  MCCIEJOBAHUSA,  BBIICJIATH  IPOBEPAEMOE
IPEIII0JIOKEHNE, OLEHUBATh IIPABWIBHOCTh IOpSAJKAa IPOBEACHUS HCCIEAOBAHNUS,
JieN1aTh BBIBOJIbI

1.9

IIPOBOJAMTD OIBITHI 110 HAONIOEHUIO (U3NYECKUX SIBJICHUM WM (PU3NYECKUX CBOICTB
Ten: (GOPMYyIUPOBATH IPOBEPSEMbIC TPEATOIOKEHUS, COOUPATh YCTAHOBKY U3
PEJI0KEHHOT0 000PYAOBaHNUS, OTIMCHIBAThH XO/1 OMbITA U (POPMYITHPOBATH BHIBOIBI

1.10

BBINOJIHATH IPSMbIE H3MEPEHUS C UCIIOIb30BAaHUEM aHAIOTOBBIX MPUOOPOB U AATYUKOB
(¢u3NYECKUX BEJIWYUH, CPAaBHUBATH pE3yJIbTaThl M3MEPEHUH € Y4E€TOM 3aJaHHOU
a0COJIIOTHON NOrPENIHOCTH

1.11

1.12

1.13

IIPOBOAMTH MCCJIEIOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT APYrou c
UCIOJIb30BAaHUEM TMPSMBIX M3MEPEHMH: IUIAHUPOBaTh MCCIEJOBaHUE, COOUpPATh
YCTAHOBKY W BBITIOJHATH W3MEPEHHUs, CIEIys MPEII0KEHHOMY IUlaHy, (pUKCHpOBaTh
pe3ysbTaThl OJy4eHHON 3aBUCMMOCTH B BUJI€ TaOIMIl U rpauKOB, /1€1aTh BBIBOBI IO
pe3yJIbTaTaM UCCIEIOBAHUS

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIIMYUH: INIAHUPOBATH HM3MCPCHUA,
coOMpaTh AIKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEAJIOKCHHOW WHCTPYKIHHU, H
BBIYUCIIATH 3HAUYCHHUEC BCIIMYNHBI

coOnrofaTh IMpaBWJa TEXHUKM O€30IacHOCTH Mpu pabore ¢ J1abOopaTOPHBIM
o0opynoBaHEM

1.14

XapaKTepu30BaTh TMPHUHIMIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPON HAa WX OMUCAHUSA, WUCIIONB3Ys 3HAHUS O CBOMCTBaX (PU3MUYECKUX
SBIIEHUH 1 HEOOXOAUMBbIe (pU3nUEecKre 3aKOHOMEPHOCTH

1.15

1.16

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPOIMCTBA M H3MEPUTENbHBIE MPUOOPHI O
CXeMaM M CXEMAaTUYHBIM PHUCYHKaM, COCTAaBJSTH CXEMbl JJIEKTPUUYECKUX LETe C
MOCJIEIOBATEIbHBIM U MapauIeIbHbIM COEAMHEHUEM BIIEMEHTOB, pa3jinyasi yCIOBHBIE
0003HAYEHMSI DJIEMEHTOB JIEKTPUUECCKUX TIeTIeH

OPUBOIUTH TpUMEPHl (HAXOAUTh HMHPOPMAIMI0O O TpUMepax) MPAKTUIECKOTO
WCIIONIh30BaHUS (U3MYECKUX 3HAHWA B TIOBCEHEBHOW JKHM3HU [UJII OOECTICUCHHS
0e30MacHOCTH TpH OOpalleHuH C MpudopaMu W TEXHUUYECKUMHU YCTPOHUCTBAMH,
COXpaHEHHUSI 3JIOPOBbSI M COONIOACHUS HOPM DKOJIOTHYECKOTO TIOBEJICHHS B
OKpY>Karollel cpenie

1.17

1.18

OCYIIECTBIISATh MOUCK MHOpMaImu (U3UIECKOTO CoNep:kaHus B ceTu VHTepHeT, Ha
OCHOBE€ HUMCHOIINXCA 3HaHPII>'I 158 HyTéM CpaBHeHI/ISI JOOIMOJIHUTCIIbHBIX HWNCTOYHHUKOB
BBIICTIAITh MH(OPMAIIUIO, KOTOpast SBISIETCS NPOTUBOPEUYMBOW WM MOXKET OBITh
HEJIOCTOBEPHOU

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYeOHBIX 33JaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(GU3uUecKOro coiepkaHus, CIpaBOUYHbIe MaTepPHAaJIbl, peCypchl ceTu MIHTepHeT; BlageTh
npuéMaMl KOHCHEKTHUPOBAaHUSI TEKCTa, NpeoOpa3oBaHus HHPOpPMAIMM U3 OJIHOU
3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHus, 0000Imas
MH(QOPMAIMIO U3 HECKONBKHX HMCTOYHUKOB (PU3MYECKOTO COJEpKAHUSA, B TOM YHCIE
nyOJIMYHO  MPEJCTABIATh  pE3yJAbTaThl NPOSKTHOM MM MCCIEI0BATEIbCKON




JIeATEIBbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YYEHHBIM NMOHATHUHHBIN ammapar
Kypca (pU3MKH, CONPOBOXKIATh BBHICTYINICHHE TPE3CHTAIEH

1.20

OpY BBIMOJHEHUH YYE€OHBIX IPOEKTOB M HCCIENOBAHUN (U3UUYECKUX IPOLIECCOB
pacrpenenars 00sf3aHHOCTH B IPYIIE B COOTBETCTBUU C IIOCTABICHHBIMH 3aJavyaMH,
CICIUTHh 3a BBIIOJHEHHEM IUIAHA JCHUCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHMBaTb  COOCTBEHHBIH BKJaJ B  JEATENbHOCTb  IPYIIbI,  BBICTpaUBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, POSIBIISASA TOTOBHOCTD Pa3peliaTh KOH(DIUKTHI

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM
NMPorpaMMbl 0CHOBHOI0 0011ero o0pa3oBaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

1.3

14

1.5

1.6

pa3inyaTh SBJICHUS MO0 ONMHCAHHMIO UX XAapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JAHHOE PU3NICCKOE SIBICHUE

pacro3HaBaTh MPOSIBICHUE U3YUYCHHBIX (U3MUYSCKUX SBIICHUH B OKPYXKAIOIIEM MHpE, B
TOM uHcie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH ITOM IEPEBOJIUTH MPAKTUYECKYIO
3amady B y4eOHYIO, BBIICIATH CYIICCTBCHHBIE CBONCTBA (NpH3HAKK) (HU3HUECKUX
SIBJICHUU

ONMCHIBATh U3yUEHHBIE CBOICTBA T€NI U (PU3MUECKUE SBJICHUS, UCIIONb3Yys (pusnueckue
BEJIMYMHBI, IPU OMMCAHUU NMPABUWIBHO TPAKTOBAaTh (PM3NYECKUNA CMBICI MCIIOJIb3YEMbIX
BEJIMYMH, OOO3HAYCHHS W €IWHUIBI (PU3MYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JAHHYI (U3MUECKYIO BEIMYUHY C JAPYTMMM BEJIUYMHAMH, CTPOMTH
rpaduKy U3y4eHHBIX 3aBUCHMOCTEN (PU3NIECKUX BETHUNH

XapaKTCPpHU30BaATh CBOMCTBaA TECII, (1)1/131/ILIGCKI/IC SABJICHUA W TIIPOLCCChI, HCIOJIb3Yyd
HN3YUCHHBIC 3aKOHBI, IIpU OSTOM [JaBATb CJIOBECHYIO (bOpMy.]'IPIpOBKy 3aKOHa H
3aIMMCbIBATb €0 MAaTCMATUYCCKOC BBIPA)KCHUEC

OOBSCHATh (PU3MUYECKHE TMPOIECChl M CBOMCTBA TEJ, B TOM YHUCIE€ M B KOHTEKCTE
CUTyallMil  NPAaKTUKO-OPUEHTHPOBAHHOI'O  XapakKTepa:  BBIBIATH  NPUYMHHO-
CJICJICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2-3 JIOTUYECKUX IIaroB ¢ MOMOIIBI0 2-3
M3YYEHHBIX CBOMCTBA (PM3NYECKUX SBIECHUH, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

1.9

1.10

1.11

pelath pacu€THbIE 3aauu (ONMUpPAIONIUECs Ha CUCTEMY U3 2-3 ypaBHEHUH), UCIIOb3Ys
3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLIME (U3NYECKME BEIMYMHBI: Ha OCHOBE aHallu3a
YCIOBUS 3aJaud 3alUCBIBATH KPATKOE YCIOBHUE, BBIABISITH HENOCTAIOUINE WIIH
M30BITOYHBIE JaHHbIE, BBIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE AJIsi PEIICHHUS,
IIPOBOAMTH pacdy€Tbl M OLIEHUBATh PEAJIUCTUYHOCTh IOJYYEHHOIO 3HAYCHMS
(U3UYECKON BETHYUHBI

pacno3HaBatrh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIUTh HMPU MOMOIIM (PU3UUECKHX METOJIOB,
WCIIONb3ysl ONMCAHWE HCCIENOBAaHMS, BBIICIATH IMPOBEPAEMOE  NPEAIOIOKEHHE,
OLICHMBATh IIPABUJILHOCTb IIOpSAAKA IPOBEIEHUS MCCIENOBAaHUA, [EIaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YNIbTAThl HAOIIOICHUI 1 OMBITOB

MIPOBOJIUTH OTBITHI MO HAOMIOJAEHUIO (DU3UUYECKUX SIBICHUN WU (PU3MUECKUX CBOMCTB
TeJ: CaMOCTOSITETbHO COOMpAaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa o0OpyaoBaHWS,
OTIMCBIBATh XOJ] OIBITA U €T0 Pe3yJIbTaThl, POPMYITHPOBATH BHIBOIBI

MPOBOAMUTH IPH HEOOXOAMMOCTH CEpPHI0 NPSIMBIX H3MEpPEHUH, Ompenenss cpeaHee
3HauUEHUE HU3MepseMO BeMMUYUHBI ((POKYCHOE pacCTOsSHHE COOHMpAIOe JHH3BI),
000CHOBBIBATH BHIOOP CrIoco0a U3MepeHUst (M3MEPUTEIBHOTO MPHUOOopa)

MIPOBOJIUTh MCCIIEIOBAHNUE 3aBHCHUMOCTEH (DM3MYECKUX BEITUYUH C HCIOJIH30BAaHUEM
OpsIMBIX ~ M3MEPEHUH: TIUIAaHUPOBaTh HCCIEAOBAaHUE, CaMOCTOSATEIBHO COOUpaTh
YCTaHOBKY, (PMKCHPOBATH PE3YJAbTAThl OJYUYEHHOU 3aBUCUMOCTH (U3UYECKUX BETUYHH
B BUJIE Ta0IHIl U TpadUKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBaHUS

1.12

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (bI/IBI/I‘IeCKI/IX BCJIMYHH! TUIAHUPOBATH HU3MCPCHU,




coOuparh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINIOJHATH W3MEpPEHUs, Cleays
NPEUIOKEHHOW WHCTPYKIMH, BBIUMCISITh 3HAYCHHE BEIMYMHBI W aHAJIU3UPOBATH
MOJIy4YEHHBIE PE3YJbTAThl C YUYETOM 3aJaHHOU MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

1.15

1.16

coOyoaTh TpaBWIa TEXHUKHA OE30MacHOCTH TpU pabdoTe ¢ J1adopaTOpHBIM
000py1I0BaHHEM

pa3indyaTb OCHOBHBIC IIPU3HAKHU H3YYCHHBIX (1)I/I3I/I‘-IGCKI/IX MOJCJICH: MaTcepHraJibHasA
TOYKa, a0COJIIOTHO TBépI[OC TEII0, TOYECYHBIM HMCTOYHHUK CB€Ta, JIyd4, TOHKas JIMH3a,
IJ1aHeTapHad MOACIIb aTOMA, HYKJIOHHAad MOACIIb aTOMHOI'O Apa

XapakTepu30BaTh MPUHIMIIBI JEHCTBHS HM3YyYCHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOIl HAa WX OMHMCAHUS, UCIIONB3Yysl 3HAHMSA O CBOMCTBAX (PU3MYECKUX
SIBJICHUI U HEOOXOAMMbIe (hU3MYECKHe 3aKOHOMEPHOCTH

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKH H3YUYECHHBIX TEXHUYECKUX YCTPOWUCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKUX IPOILIECCOB MPH pPEeUIeHUH y4eOHO-
MPAKTUYECKHUX 3a7a4, ONTUYECKHE CXEMBI JJIsi MOCTPOSHUSI M300paKeHUH B IUIOCKOM
3epKajie 1 coduparomieit TmH3e

1.17

1.18

NPUBOJUTE TpPHUMEPHl (HAXOAUTh WHGPOPMAIUIO O TpHUMEpax) MPAKTUIECKOTO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUKW B TOBCEIHEBHON JKHM3HM s 0O0eCledYeHHUs
0€30MacCHOCTH TpU OOpalieHuH ¢ NpuOopaMH W TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHMsI 3[0pPOBbS U COONIOACHHUS HOPM SKOJOTHYECKOro TIOBEJICHHUS B
OKpY’Karolllen cpeze

OCYIIECTBIISITh TOUCK HWHpopManuu (U3NIECKOTO coaepkaHusi B cetu VIHTepHeT,
CaMOCTOSITENIbHO (OPMYIUPYSl TMOMCKOBBIA 3alpoc, HAXOAWTh IYTH ONpPEICICHUS
JIOCTOBEPHOCTH TIIOJTYYCHHOH WH(OpPMAIIMK HAa OCHOBE WMCIOIIUXCS 3HAHUU W
JIOTIOJIHUTEIbHBIX HUCTOYHUKOB

1.19

1.20

UCIOJIb30BaTh MPU BBIIOJIHEHUH y4eOHBIX 33aJaHUN HAayYHO-HOMYJSPHYIO JUTEPATYPY
(bu3NYECKOro cofiepxKaHus, CIpaBOUHbIE MaTepUalibl, pecypchbl ceTu IHTepHeT; BiIaieTh
npuéMamMM KOHCIIEKTUPOBaHMS TEKCTa, MpeoOpa3oBaHus HHGpOpMALMU W3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHbIE NMUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMAIMU
U3 HECKOJIbKMX HCTOYHHMKOB (DU3UYECKOTO COJAEpX,aHMsA, MyOJIMYHO NPEeACTaBIATh
pe3yNbTaThl MPOEKTHON WJIM HCCIIEA0BAaTENbCKOW AESITENbHOCTH, IPU 3TOM T'PaMOTHO
UCMOJIb30BaTh W3YUEHHBIH NOHATHUHHBIN ammapaT H3yd4aeMoro pasjena (U3MKH U
COIIPOBOKIATh BBICTYIJICHHE IPE3€HTalMeld C y4ETOM OCOOEHHOCTEH ayAUTOpHUH
CBEPCTHHUKOB

1.21

7 KJIACC

IpU BBIOJIHEHUH YYE€OHBIX MPOEKTOB W HCCIENOBAaHHN (UBNYECKUX TIPOIECCOB

pacrpenenartb 00s3aHHOCTH B TPYIMIE B COOTBETCTBUU C IMOCTABICHHBIMHU 3aJlayaMH,

CIeIUTh 3a BBINOJHEHHWEM IUIaHA JCHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO

OIICHUBAaTh  COOCTBEHHBIM BKJIAJ B  JICATEIILHOCTh  TPYMIbI, BBICTPAUBATh

KOMMYHHKaTHBHOE B3aMMOJECHCTBHE, IPOSBIISisi TOTOBHOCTh pa3peniaTh KOH(PIUKTHI
MPOBEPSIEMBIE DJIEMEHTbBI COAEP KAHUS

Kon
pasaena

Kon

3JIEMECHTA

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

®U3UKA U EE POJIb B IO3HAHWU OKPYXAIOIIEI'O MHMPA

11

1.2

®usuka — Hayka O mnpupoxe. SBieHus npupoasl. Du3nUYECKUE SIBICHUA:
MEXaHNYECKHE, TEIJIOBBIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
Ouznyeckue BenuuuHbBL M3mepenue ¢usnyeckux BenuuyuH. Dusnueckue
npubopsl. [TorpemrHocts n3MepeHnii. MexxayHapoiHasi cuCTeMa eIMHUI]

ECTCCTBCHHOH&y‘-IHLIﬁ METOJ ITO3HAHUA: Ha6HIO,Z[eHI/IC, IMOCTAHOBKA HAYYHOTO

1.3 BOIIPOCA, BBIABM)KEHHE THIOTE3, OJKCHEPUMEHT MO TPOBEpPKE THUIIOTES,

00BsICHEHHE Ha6mo;1aeM0ro SABJICHUA
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Onucanne PU3NYECKUX SBICHUN C TTOMOIIBIO MOJIEIICH

1.5

[IpakTrueckue pabOTHI:

N3mepenue paccTosHUMN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOIO Tea.

Omnpenenenre pa3smMepoB MaJIbIX TE.

W3mepeHue temnepaTypbl NMpU MMOMOIIM KUJKOCTHOTO TEpPMOMETpa M JaTyvKa
TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEILIECTBA

CrpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONbIThL, JOKa3bIBAIOIINE

21 JMCKPETHOE CTPOEHHE BElIeCTBA

29 JlBuwkeHue dactul BemecTBa. CBsA3b CKOPOCTH JBMXKEHMsSI 4YacTHIl C
Temreparypoil. bpoyHoBckoe nBmxenue, uddysus

2.3 B3aumMonelicTBre 4acTHIl BeLIECTBA: IPUTSHKEHUE U OTTAJIKUBaHUE
ArperaTHble COCTOSIHMS BEILECTBA: CTPOEHUE TIa30B, JKUAKOCTEH M TBEPIBIX

2.4 (kpucTauInyecKkux) Tesl. B3auMocBs3b MEXAy CBOICTBaAaMM BELIECTB B Pa3HbIX
arperaTHbIX COCTOSHUSAX U MX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM

2.5 Oco0OEHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[IpakTryeckue paboTHI:

26 OmneHka raMeTpa aToMa METOJIOM PSJIOB (C HCIONIb30BaHUEM (oTorpaduii)

OnbIThl 0 HAOIIOIEHUIO TEIIOBOTO PACIIMPEHHSI Fa30B.
OmnbITH IO OOHAPYKEHUIO JEHCTBHUS CHIT MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexannyeckoe ABukeHue. PABHOMEpHOE U HEpAaBHOMEPHOE JIBMKCHUE
39 Ckopoctb. Cpenssisi CKOPOCTb IIPU HEPAaBHOMEPHOM JBHKEHUH. Pacuér nmytu n
BPEMEHU JIBUKEHUS
33 SIBnenne wuHepuuu. 3aKOH HHepuUuHU. B3aumoneilicTBue Ten Kak INpUYMHA
' M3MEHEHHUs CKOPOCTH JIBKEHUS Tell. Macca Kak Mepa MHEPTHOCTH Tela
34 IInotHoCTh BemecTBa. CBsI3b INIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHMIIE
' 00BbEMa BeIeCTBa
3.5 Cuna kak XxapakTepHCTHKa B3aUMOJICHCTBUS Tell
3.6 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢ TOMOIIbIO JUHAMOMETpa
37 SIBneHue TAroTeHus U cwia TsokecTH. Cuila TSDKECTH Ha IpYrux IiaHerax. Bec
tena. HeBecomocts
38 Cuna TpeHus. TpeHue CKONbXKEHUS U TpeHHE MOKos. TpeHue B Npupoae u
' TEXHHUKE
3.9 Crnosxenue cuil, HapaBJIEHHbIX 110 OJHON NpsiIMOM. PaBHOAEHCTBYOIIAs CHIT
[IpakTuyeckue paboTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHHS (IIapuka B KHUJIKOCTH,
MOJIENIM 3JEKTPUUECKOro aBTOMOOWIA M Tak painee). OmnpeneneHue cpenHei
310 CKOPOCTH CKOJIb)KE€HUSI Opycka WM IIapuka IO HAKJIOHHOM IUIOCKOCTH.
Onpenenenne mMiIOTHOCTH TBEpAOro Tena. OMNbITE, JEMOHCTPUPYIOLIHE
3aBUCHUMOCTh pacTskeHus (AegopMaiiii) MpyKUHbI OT TMPUIOKEHHON CHIIBI.
OneIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHUS OT Beca
TeJla U XapaKTepa CONMPHUKACAOIINXCS TOBEPXHOCTEN
311 (DI/ISI/I'-ICVCKI/IG ABJICHWS B IPUPOJIE: NPUMEPbL ABIKEHIA C PasiMMHBIMU CKOPOCTAMHU
B )KMBOI 1 HEKUBOU MPUPOJIE, AEUCTBUE CUIIBI TPEHUS B IPUPOAE U TEXHUKE
3.12 TexHnuyeckue ycTpoicTBa: JMHAMOMETP, MOJIIUITHUKH

JIABJIEHME TBEP/IbIX TEJI, )KUJIKOCTEI 11 TA30B

4.1

JaBnenue TBEporo tena. Cnocodbl yMEHbUICHHS U YBEIUUEHUS TaBJICHUS

4.2

JlaBieHue raza. 3aBUCUMOCTD JaBJICHUS ra3za oT 00bEMa, TeMIepaTypbl




4.3

[lepenaua naBineHusa TBEPABIMU TEJIAMH, )KUIKOCTSIMU U razaMu. 3akoH [lackais.
HHGBMaTI/I‘IeCKI/Ie MallIMHbI

4.4

3aBUCUMOCTD JIaBJICHUS XKHUJAKOCTU OT IIyOWHBI. [ MIpocTaTHYecKuii mapajokc.
Coobmarommecs cocyapl. [ mapaBInyecKue MEXaHu3Mbl

4.5

Atmochepa 3emimum u armochepHOoe mAaBiieHHe. [IpUYMHBI CYIIECTBOBAaHUS
Bo3ymHOW 00004k 3emin. OnbiT Toppuderum. 3aBUCUMOCTh aTMOC(EpPHOTO
JaBIICHHSI OT BBICOTHI HaJl YDOBHEM MODS

4.6

4.7

N3mepenue armochepHoro nasnenus. [Ipubopsl 11 n3mMepeHus arMochepHoro
JIaBJICHUS

JleicTBHE KUAKOCTH M Ta3a Ha IMOIPYKEHHOE B HUX Teso. BelTankusaromas
(apxuMenoBa) cuiia. 3aKkoH Apxumesa

4.8

4.9

4.10

[InaBanue ten. Bo3nyxomnnasanue

[IpakTuyeckue pabOTHI:

HccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJE OT 00BbEMa MOTPYKEHHOW B
XKUJIKOCTh YacTH Tena. OmnpeesieHrne BhITAIKUBAIOIICH CHIIBI, IEUCTBYIOIIEH Ha
T€J0, MOTPYKEHHOE B KUJAKOCThb. [IpoBepka HE3aBUCMMOCTH BBITAIKUBAOIIEH
CWJIBI, JCHCTBYIOIICH Ha TEIO B JKUJIKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOUIUE 3aBUCUMOCTDH BBITAJIKUBAIOUICH CHUJIbL, JEHCTBYIOLIECH Ha
TEJIO B JKHUIKOCTH, OT 00BEMA MOTPYXKEHHOW B JKUIKOCTh YacTH TelNa U OT
IJIOTHOCTU XKUAKOCTH. KOHCTpyumpoBaHHe apeoMerpa WM KOHCTPYMPOBAHHE
JIOJIKU U OTIPEAEIIEHNE €€ TPY30NOIbEMHOCTH

dusnueckue SBJICHHUS B IIpHUPOAC: BIUAHHUC aTMOC(i)CpHOI“O JaBJICHHUA Ha JKUBOH
OpraHu3M, IJIaBaHUC pr6

411

TexHuyeckue ycTpoHCTBa: COOOIIAIONIMECS COCYbl, YCTPOMCTBO BOJOMPOBOA,
THIpaBIMYECKUN Mpecc, MaHOMETpP, OapoMeTp, BICOTOMEp, IMOPIIHEBON Hacoc,
apeoMeTp

PABOTA, MOITHOCTDB, OHEPT' A

5.1 Mexanunueckasi pabota

5.2 MexaHnueckas MOIIHOCTb

53 [IpocTeie MexaHU3MBI: pbluar, OJIOK, HakKJIOHHas IUIOCKOCTh. [IpaBmiio
paBHOBECHSI pplyara

5.4 [TpuMeHeHMe paBUiIa paBHOBECHS pblyara K OJIOKYy

55 «3010T0€ TpaBwio» MexaHukH. Kosdduuument mnonesHoro  aencTBUS
MexaHu3MoB. [IpocTbie MeXaHU3MBbI B OBITY M TEXHUKE

5.6 [ToTenmanpHas SHEPTUM TeJa, MOIHATOTO Ha 3eMIIEN

5 5.7 Kunernueckas sHeprust

58 [Tonnas MeXaHWYecKas  OHEprus. 3akOH M3MEHEHUS U  COXPaHEHHUS
MEeXaHU4YEeCKOI 3Heprun
[IpakTuueckue padbOTHI:
Omnpenenenue paOOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHXKEHHMU Tejla IO

59 TOPU30HTANIBHOM TMOBepXHOCTU. MccienoBaHue yciaoBHl paBHOBECHS pblyara.
WN3mepenne KII/| HaknoHHOM IuloCcKOCTH. I3ydeHHe 3akoHa COXpPAaHEHUS
MEeXaHU4YEeCKOI 3Heprun

5.10 @u3nyuecKue SIBJIEHUS B IPUPOJIE: PbIYATrH B TEJIE YEIIOBEKA

511 TexHuueckue ycTpoilcTBa: pblyar, MOABMXKHBIA U HEMOJABUXKHBIA OJOKH,
HaKJIOHHAsl JIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY

8 KVIACC
Kon Kon
pasnena | amemenra IIpoBepsiemble 3JIeMEHTHI COleP:KAHUS




TEIIIOBBIE ABJIEHU A

OCHOBHBIE  TIOJOXEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH  CTPOEHUs

6.1 BemiecTBa. Macca U pa3Mepbl MoJieKya. ONBITHI, MOJITBEPKAAIONINEC OCHOBHBIE
MOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOpUH
6.2 Mogenn TBEPAOTO, KHUIKOTO W Tra3000pa3HOTO0 COCTOSHUN  BEIIECTBA.
Kpucrammuieckue u amophHbIe Tena
6.3 OOBbsicHEHHE CBOWCTB rasos, KHUJIKOCTEH M TBEPJBIX TEJl HA OCHOBE TOJOKCHUH
MOJICKYJISIPHOKMHETUYECKON TEOpUH
6.4 CMaunBaHUe U KalTWJUISIPHBIC SIBJICHUS
6.5 TennoBoe pacupeHne u CxaTHe
6.6 Temmeparypa. CBsi3b TEMIIEpPAaTypPhl CO CKOPOCTHIO TEILIOBOTO JIBUKCHHUS YaCTHII
6.7 Buyrpennsss  sHeprus. CrnocoObl  U3MEHEHWS  BHYTPCHHEW  DHEPIHH:
TETUIonepeiaya U COBEpIICHNUE paObOThI
6.8 Bupp! Termonepenaun: TemI0NPOBOIHOCTD, KOHBEKIUS, U3ITyICHHE
6.9 KosimdyecTBo TEIIOTHI. Y IebHAas TEIIOEMKOCTh BEIIECTBA
6.10 TemrooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO OallaHca
6.11 [InaBneHre W OTBEplEBAaHHE KPUCTAUIMYCCKHX BEINECTB. YJIEJIbHAS TEILIOTa
TUTABIICHUS
[TapooOpazoBanue u xouaeHcamus. Mcnapenue. Kunenue. YaenbHas Teriora
6.12 napooOpa3oBaHus. 3aBUCUMOCTbh TEMIIEPATYpbl KHIIEHHS OT aTMOc(hEepHOro
JTaBJICHUS
6.13 BnaxxnocTts Bo3ayxa
6.14 DHeprus TOIMBa. Y IeJbHask TEIJI0Ta CrOpaHUs
6.15 [Mpuniuner  paGoTel  TerwuioBbix nBurarenedd KIIJ] TemsioBoro aBuraterns.
TernoBble TBUTATENN U 3alUTa OKPYKAIOIIEH CPe/Ibl
6.16 3aKOH COXpaHEeHHsI U IPEBPAICHHS SHEPTUU B TETUIOBBIX MPOIECCcax
[TpakTudeckue paboThI:
OMnBITH IO OOHAPYKCHHIO ISHCTBUS CHJI MOJICKYJISIPHOTO TIPUTSKCHHUSL.
OMnBITH MO BBIpAIIMBAaHUIO KPUCTAJUIOB MTOBAPEHHOM COJIM WIIH caxapa.
OnbITH 110 HAOIIOACHUIO TETUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH U TBEPIBIX
TeJl.
Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE MINPHUIIA.
OMnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHHS BO3/AyXa OT €ro 00béMa u
HarpeBaHUs W OXJIAXKICHHS.
[TpoBepka rumoTe3bl JMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA HUIKOCTH B
6.17 TEPMOMETPHUYECKON TPYyOKE OT TeMITEPATyPHI.
HabGmronenne w3MeHeHUss BHYTPEHHEW OSHEpPruM Tela B pe3yjbTare
TETUTOTIepeIaur U paOdOTHl BHEIITHUX CHII.
HccnenoBanue siBIeHUs TEMJIO0OMEHA MPU CMEUTUBAHUU XOJOJHON W ropsdeit
BOJIBI.
OmnpezneneHne KOJUYECTBA TETUIOTHI, TOJTYYEHHOTO BOJIOW TPU TEIUIOOOMEHE C
HArpeThIM METATTMYECKUM IUITUHAPOM.
Ornpenenenne yaelnbHON TEIMIIOEMKOCTH BELIECTBA.
HccnenoBanue mporecca UCTIapeHusl.
OrnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3/yXa.
Omnpenenenue yeabHON TETUIOTHI TUTABIICHUS JIbJIA.
duznyeckue sSBIEHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKCHHE W KalWJUIIPHBIC
6.18 SBJICHHSI B TIPUPOJIC, KPUCTAUIBI B mpupoje, udnydenne CoHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHL, TYMaHa, HHEsl, CHeTa.
6.19 TexHUYECKHE YCTPOMCTBA: KAMMIUISIPHI, IPUMEPHl HCIIOIB30BAHMS KPUCTAIIIOB,




AKUIKOCTHBIM TEPMOMETP, NAaTUYUK TEMIEPATYPbl, TEPMOC, CHCTEMA OTOIUICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOMHA, JABUraTeilb BHYTPEHHEIO
CrOpaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHW A

7.1 OnekTpu3anus Tei. J[Ba poja 3JeKTPHUUECKUX 3apsiioB
B3aumoneiictBre 3apspkeHHBIX  Tel. 3akoH KyioHa (3aBUCHMOCTH  CHJIBI

7.2 B3aMMOJCUCTBUS 3aPSKEHHBIX TEJ OT BEJIMUYMHBI 3apS/IOB M PACCTOSHUS MEXKITY
TEJIaMH)

73 Onektpuueckoe mojae. Hamps:k€HHOCTh snekTpuueckoro mnoss. [IpuHimn
CYNEPHO3UINH IEKTPUUECKUX M0JIEH (HAa KAYECTBEHHOM YPOBHE)

74 Hocurenu »sieKTpUYECKUX 3apsAioB. DJIEMEHTAPHBIA SICKTPUUYECKHUN 3apsl.
Crpoenue atoma. [I[poBOAHUKHY U AUAIIEKTPUKU

7.5 3aK0H COXpaHEHUsI AIEKTPUUECKOTO 3apsiaa

76 DONEeKTpUYECKUid TOK. YCIOBHS CYIIECTBOBAHHS  AJIEKTPUYECKOTO  TOKA.
HcTouHuKH MOCTOSTHHOTO TOKa

77 JleficTBUST  DIIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XWMHUYECKOE, MAarHUTHOE).
DNEKTPUUECKU TOK B )KUJIKOCTSIX U Ta3ax

7.8 Onekrpuueckas nenb. Cuia Toka. DIeKTpUYECKOe HaIpsKEHUe

7.9 ConpoTuBJeHHEe MPOBOJHUKA. Y IETbHOE CONIPOTUBICHUE BEIIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U ApAIICIHHOE COSAMHEHUE TTPOBOTHUKOB

7.12 PaboTta u MOUTHOCTH AiIeKTpUYecKoro Toka. 3akoH J[xoyns — Jlenua

713 DNEKTpUYeCKHe IeMd W TOTPEOWTETN DJJICKTPUYCCKOW DHEPruu B  OBITY.
KopoTkoe 3ambikaHue

7.14 [TocTostHHBIE MarHUTHI. B3anmoelicTBrE MOCTOSSHHBIX MATHUTOB

7.15 MarauTHoe nose. MarautHoe nosie 3eMJIM U €T0 3HaYeHHUE JJIs1 AKU3HU Ha 3emiie

716 OnbiT  Opcrena. MarHuTHoe T1OJ€ 3IEKTpUYECKOro Toka. [IpumeneHue
AJIEKTPOMATrHUTOB B TEXHUKE
[elicTBUe MarHMUTHOrO TOJII HAa NPOBOJHUK C TOKOM. OJIEKTPOABUTATEIb

7.17 MOCTOSIHHOTO TOKa. M Cmonp30BaHWE 3JIEKTPOJABUTATENEH B TEXHHYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

7.18 Omnebitel @apazes. SABnenue snekTrpoMarnuTHON UHAYKIUU. [IpaBumno Jlenua

719 OnektporeHepatop.  CrnocoObl  TMONY4EHHUS  DJIEKTPUYECKOW  DHEPIHH.
DNEKTPOCTAaHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHUH
[TpakTudeckue paboTHI:
OmnpITel 1O  HAOMIONEHUIO  DJEKTPU3AMHM  Tel  MHAYKIHEH u  TpH
CONPHUKOCHOBEHUH.
HccnenoBanue neCTBUS JIEKTPUYECKOTO TIOJIS HAa POBOIHUKHU M TUDJIEKTPUKH.
COopka u mpoBepKa padOTHI MEKTPUUECKOH IETH MOCTOSIHHOTO TOKA.
W3mepenne u peryaupoBaHue CHITBI TOKA.
N3mepenue u peryanpoBaHue HAIPSKEHUS.

720 WccnenoBanne 3aBUCHMMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 pe3ncCTop, OT

COTPOTHBIICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMNBITHI, JIEMOHCTPUPYIONIUE 3aBHCUMOCTH OSJICKTPHYECKOTO COMPOTHBIICHUS
MPOBOJHMKA OT €T0 JIJIMHBI, TUIOIIAU TOMIEPEYHOT0 CEUCHHS K MaTepHana.
[TpoBepka TpaBWJIa  CJIOXKCHHS  HANPsHKEHUH TPH  TIOCIIEIOBATEIIHHOM
COCIMHEHUN JBYX pe3uctopoB. [IpoBepka mpaBuna Ajis CHIBI TOKa MpH
napajieIbkHOM COSIMHEHUH pe3ucTopoB. OmnpeneneHue padboThl 3JEKTPUIECKOTO
TOKa, UAYILEro uepe3 pesuctop. OnpenenaeHne MOIIHOCTH MIEKTPUYECKOTO TOKaA,
BBIJICJISIEMON Ha pe3ucTope. VccienmoBanne 3aBUCUMOCTH CHIIBI TOKA, HITYIIETO




yepe3 JIaMIouky, oT HampsbkeHus Ha Heil. Omnpepenenue KIIJ narpeBarens.
HccnenoBanve MarHuTHOIO B3aUMOJEHCTBUS IOCTOSHHBIX MAarHuToB. M3yueHue
MarHUTHOTO MOJIS TOCTOSHHBIX MarHUTOB MpPU UX OOBEAMHEHUU U Pa3JEICHUU.
HccnenoBanue AEUCTBUS JJIEKTPUYECKOTO TOKA HA MArHUTHYKO CTPEIIKY.
OnbIThl, I€MOHCTPUPYIOIIHE 3aBUCUMOCTb CHJIbl B3aMMOJICUCTBHS KAaTYIIKH C
TOKOM W MarHuTa OT CWJIbl TOKAa WM HalpaBlieHUs TOKa B Karymike. M3yuenue
JIEMCTBUSI MAarHUTHOIO IIOJS Ha IPOBOJHUK C TOKOM. KOHCTpynpoBaHue u
u3ydeHue pabotsl annekrpoasuratens. Mamepenne KIIJ] snexkTpoaBurarensHoOM
yCTaHOBKHU. OIBITHI 110 UCCIIEIOBAHUIO SIBJICHUS JIEKTPOMATHUTHOM MHAYKIUU:
UCCJIeI0BAHNE U3MEHEHUI 3HAUCHHS M HAPABJICHUS] MHIYKIIMOHHOTO TOKa

Ou3nyeckue SBICHHUS B MPHUPOJAC: OJICKTPUUECKUE SBJICHHS B arMocdepe,

7.21 JJIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE M0JIe 3eMIH, Jpeid IMOIIOCOB,
POJIb MAarHUTHOTO TOJIS JUIS XKU3HH HA 3eMiie, MOJIIPHOE CUSHUE
TexHuueckue YCTPOMCTBA: AIIEKTPOCKOI, aMIepMETp, BOJIBTMETpP, pPEocCTarT,
CUETYMK  DJICKTPUYECKOW  DHEPTUH,  OJIEKTPOOCBETUTEIbHBIE  MPHOOPEI,
7.22 HarpeBaTelIbHbIC ANEKTPOTPUOOPHI (mpumepsl), AIEKTPUUYECKHUE
NPEOXPAHUTENN, JIICKTPOMArHUT, JJIEKTPOJABUTATENh IOCTOSHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKA
9 KJIACC
Kon Kon
paszena | memenTa [IpoBepsieMbIe 3JIEMEHTHI COCPIKAHUS
MEXAHUWYECKUE ABJIEHUA
8.1 Mexanuueckoe nBuxeHue. MarepuanpHas Touka. Cucrema orcuéra
8.2 OTHOCHUTETHPHOCTh MEXAaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKCHHE
8.4 HepaBHomepHOoe npsiMmonuHeitHOe BHkeHne. CpeHsisl 1 MTHOBEHHAst CKOPOCTh
TeJa IpU HEPaBHOMEPHOM JBHKEHUU
8.5 VYckopenne. PaBHOYCKOPEHHOE NPSMOIMHENHOE IBUKECHUE
8.6 CBoboxnoe nagenue. OneiTel ["anmnes
8.7 PaBHOMepHOE nBMWKEHHE 1O OKpykHOCTH. Ilepmonm m dwactora oOparmieHwHs.
JIuneliHas 1 yrinoBasi CKOpOCTH. LIEHTPOCTPEMUTENIBHOE YCKOPEHUE
8.8 ITepssiit 3ak0oH HproTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HeroToHa
8 8.11 [IpuHIMN cynepno3uuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHHWs: CWiIa TPEHHS CKOJBKEHUS, CHJIa TPEHHUsS TOKOs, JAPYTHe BUIBI
TpEeHUs
814 Cuna TSDKECTM M 3aKOH BCEMHPHOTO TSTOTEHHUS. YCKOpEHHE CBOOOJHOTO
naIeHUst
815 JBuxenne 1utaner Bokpyr Connma. IlepBas kocMuyeckass CKOpPOCTb.
HesecoMocTs 1 neperpy3ku
8.16 PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO
817 PaBHOBecHue TBEPHOro Tena C 3aKPEIUIEHHON OChIO BpalleHus. MOMEHT CHUIIBI.
LlenTp TsKECTH
8.18 Nmnynbc Tena. 3Menenne umnynbca. Mnynbsce cuisl
8.19 3aKOH COXpaHEHHUsI UMITYJIbCa
8.20 PeakTuBHOE ABM>KEHUE
8.21 Mexanuueckasi paboTa ¥ MOUTHOCTb




8.22

Pabora cun TskecTH, ynpyroctu, TpeHus. CBsi3b SHEprUM U paboThl

8.23

[ToTeHmanpHast YHEPTUS TEJa, MOJHATOTO HAJ TOBEPXHOCTHIO 3eMITH

8.24

[ToreHuuanbHas SHEPTUS CKATON TPYKUHbI

8.25

Kunernueckas sueprus. TeopeMa 0 KHHETUUECKON YHEPTUN

8.26

3aKoH COXpaHCHUA MEXaHUYeCKOM OHEPIrun

8.27

8.28

[IpakTryeckue paboTHIL:

Omnpenenenue cpeaHel CKOPOCTU CKOJBKEHUsI OpyCKa WM ABMKEHHS IIapuKa
IO HAaKIOHHOW  miockocTH. OmpeneneHue  yCKOpPEHUS  Tena  IpHU
PaBHOYCKOPEHHOM JBM)KEHUU 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BpPEMEHH HPU PABHOYCKOPEHHOM
JBIDKCHNU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka runoTe3sl: €M Npu PaBHOYCKOPEHHOM JBIDKEHHH 0€3 HadalbHOM
CKOPOCTH IIyTH OTHOCATCS KaK pPsii HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
POMEXYTKHA BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIBHOT'O
nasieHus. OnpeneneHue Kod(pUIMEHTa TPEHUs CKoNbxeHus. OrpeneneHue
KECTKOCTH NpYXHHBL. OmpenesneHne padoThl CHUIIbI TPEHUS MIPU PAaBHOMEPHOM
JBYDKEHUH TeJa 10 TOPU30HTANBHOM moBepXxHOCTU. Onpeenenne paboThl CHITBI
YIPYrOCTH TpPH MOABEME Tpy3a C HCHOIB30BAaHWEM HEIOABHKHOTO U
MOJIBMYKHOTO OJIOKOB

duszndyeckue SBICHHUSI B IpupoAc: IMPUIMBBI W OTJIHWBBI, ABWIKXCHUC IIJIAHCT
CoaHeuHoM CUCTCMbI, pCAKTHUBHOC NBUKCHUC ) KUBBLIX OPraHU3MOB

8.29

TexHuueckue ycCTpOMCTBA: CHUAOMETP, AATUYUKHU IOJOKEHHUS, PACCTOSHUSA U
YCKOPEHHSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenpHoe aBuxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHUN: TEPUO]I,

91 4acTOTa, aMIUIUTYAA

92 Marematnueckuili ¥ IpPYKUHHBIM MasTHUKU. [IpeBpaineHue dSHepruu mpu
K0JIeOaTeNbHOM JIBUKEHUHU

9.3 3aryxatomue Kojnedbanusi. BeiHyx/1eHHble Kojebanus. Pe3oHaHc
Mexannueckue BojiHbL. (CBOHCTBA MEXaHMYECKUX BOJNH. IIponmonbHble u

9.4 [IONIEPEYHbIE BOJIHBL. J[IMHA BOJXHBI M CKOpPOCTh €€ pacHpOCTPAaHEHHS.
MexaHnueckne BOJIHBI B TBEPAOM TEJE, CEICMUUECKHE BOJIHBI

9.5 3ByK. [’ pomKkoOCTb 1 BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6 WHdpa3ByK U ynbTpa3ByK

9 [TpakTyeckue paboOTHI:

Omnpenenenne 4acTOThl U Ieproia KojaeOaHu MaTeMaTHYecKoro MasiTHUKA.
OnpezeneHye 4acTOThI U MepHoa KoleOaHUH NPy>KUHHOTO MasTHUKA

97 HccnenoBanue 3aBUCUMOCTH TIEpHO/1a KOJIEOAHUH MOBEIIIEHHOTO K HUTH Tpy3a
oT januHbBl HUTH. MccnenoBaHue 3aBUCHUMOCTH —Iiepuoja  KoseOaHui
NPYKMHHOTO MasiTHUKa OT Macchl rpys3a. [IpoBepka He3aBUCUMOCTU IEpHOJA
KoJIeOaHUH Tpy3a, MOJBEUIEHHOTO K HUTH, OT MAacChl Ipy3a U XECTKOCTU
npyXuHbl. M3MepeHue yckopeHusi cBOOOIHOTO MaleHus

9.8 duznyeckue ABICHWA B TPUPOAE: BOCHPUATHE 3BYKOB KMBOTHBIMH,
3eMJIETpsCEHUE, CECMUYECKUE BOJIHBI, ITyHAMHU, 9XO

9.9 TexHUyeckue yCTpOMCTBA: 3XOJOT, MCIOJIb30BAHHUE YJbTPa3ByKa B OBITY U
TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI
10 101 ONEeKTpOMarHUTHOE  IOJIE. ONEKTPOMarHUTHHIE  BOJIHBI. CaoiicTBa

JNEKTPOMAarHUTHBIX BOJIH

10.2 [[Ixana >eKTPOMarHUTHBHIX BOJIH




103 DJeKTpoMarHuTHas mnpupoaa cBera. CKoOpocTh cBeTa. BoiHOBBIE CBOICTBA
cBeTa
[IpakTudeckue pabOTHI:

10.4 N3yueHne CBOWCTB JJIGKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOMIIBHOTO
TenedoHa

105 Odusnyeckue SBICHUS B MPHUPOJAC: OWOJIOTMYECKOE JEHCTBHUE BHIUMOTO,
yIbTPa(pUOIETOBOIO U PEHTI€HOBCKOIO U3ITy4YeHU N

106 TeXHI/I‘erCKI/IC YCTPOMCTBA: HCIOJIb30BAHUE AJIEKTPOMArHUTHBIX BOJH JJIst
COTOBOM CBsI3K

CBETOBBIE SABJIEHUA

11.1 JlyueBast moniens cBera. MIcTOUHHMKY CBETa

11.2 [IpssMonmHEITHOE pacpocTpaHEeHHEe CBETa

11.3 OTtpaxkenue cBeta. [mockoe 3epkano. 3aK0H OTpakeHHs CBETa

114 [Ipenomnenue cBeTa. 3akoH mpelomieHUs cBeta. [lonHoe BHYyTpeHHee
OTpaKCHHE CBETA

11.5 JInnza. Xop nyyen B JIMH3E

11.6 OnTudeckas cucreMa goroanmnapara, MUKPOCKOIa B TEISCKOIa

11.7 ['ma3 kak ontuyeckas cucreMa. bIM3opyKkocTh U 1ambHO30PKOCTh

118 Paznoxenne Oenoro cBera B crnekTp. Omnbitel HetoTona. Cnoxxenue
CIEKTpAJIbHBIX 1[BETOB. [lucnepcus ceera
[IpakTrueckue pabOTHI:

11 HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHHs] CBETOBOTO Jiyda OT yrja

MaJICHHUS.
W3ydeHne xapakTepuCTUK H300pakeHus peIMeTa B INIOCKOM 3epKalie.
HccnenmoBanue 3aBHCHMOCTH YTJIa TPEIIOMIICHHUS CBETOBOTO JIyda OT yria

119 MaJeHUs Ha TPAHUIIE «BO3JYX — CTEKIION.
[Tonyuenue nzobpaxeHuii ¢ HOMOIIbIO COOMPAIOLIEH JINH3HI.
Omnpenenenne (HOKYCHOTO pacCTOSHUS U ONTHYECKOM CHIIBI coOuparomeit
JIMH3BL.
OMBITHI O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OnBITEl IO BOCTPUATHIO IBETa TPEIMETOB TIPU HMX HAONIOJCHUU 4Yepes
I[BETOBBIC (DUIIHTPHI

11.10 Ouznyeckue saBieHuss B mpupone: 3armeHuss Connma u JlyHbl, 1Bera Ted,
ONTHYECKHUE sIBJICHUS B aTMochepe (11BeT Heba, pedpakius, paayra, MUPax)

11.11 TexHUYECKHE YCTPOMCTBA: OYKH, TMEpHCKOI, QoToammapaT, ONTHYSCKUE
CBETOBOJIbI

KBAHTOBGIE ABJIEHUA

121 OmnpiTel Pezepdopaa u mianerapuas Mojens atoma. Mozens atoma bopa

12.2 Hcnyckanue u noryonieHue ceerta atToMoM. KBaHThI. JInHeW4yaThie CrieKTpbl

12.3 PanuoakTuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3IydeHUs

12.4 Crpoenue atomHoro siapa. HykinoHHast Moaens aToMHOTO siipa. M30Tonsl

12.5 PagnoaktuBHbIE TpeBpaienus. [lepuosa noypacmnana aTOMHBIX sA1IE€p

12 12.6 SnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3aPSAJOBOTO U MAaCCOBOTO UHCEN

12.7 DHeprus CBS3U aTOMHBIX sijiep. CBsA3b MacChl U YHEPTUU

12.8 Peaknuu cunTesa u nenenus sinep. Mcrounuku sHepruu ColiHIA U 3BE3]T

129 SAnepuas sHepreThka. JleliCTBUE paJMOAKTUBHBIX W3Iy4YeHUH Ha KHUBBIC
OpPTaHU3MBI

1210 [TpakTrueckue paboThI:

HabmioneHne crijionIHpIX ¥ TUHEWYaThIX CIIEKTPOB U3ITyYCHHUS.




HccnenoBanue TpeKoB: H3MEPEHHE SHEPTUH YaCTHIIBI IT0 TOPMO3ZHOMY IYTH (IO
¢dororpadusm).
N3mepenne pagnoakTHBHOTO (oHA

Ousnyeckue SBICHUS B TNPUPOJIE: €CTECTBEHHBIM paJHOaKTUBHBINA (DOH,

12.11 KOCMHUYECKHE JIy4d, pPaJUOAKTUBHOE W3JIyYEHUE IPUPOJHBIX MUHEPAIOB,

HeﬁCTBHC PaaruOaKTHBHBIX HSHy‘leHI/Ifl Ha OpraHusM 4YC€JIOBCKa

12.12

TexHuueckre ycTpoicTBa: CIEKTPOCKOI, MHIUBUAYAIbHBIN JO3UMETp, KaMepa
Bunbcona

Jly1a mpoBeIeHUs] OCHOBHOT'O TOCYJapCTBEHHOTO 3k3aMeHa 1o ¢gusuke (aanee — OI'D nmo dusuke)
UCTIONIB3YETCSI MepeueHb (KoaudukaTop) mpoBepseMbIX TPeOOBaHUHN K pe3ylibTaTaM OCBOSHHUS OCHOBHOU
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs U 3JIEMEHTOB COJICP>KaHUSI.

MHPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O OBIIET'O

Kon
NpoBepsieMoro
TpedoBaHus

OBPA3OBAHUA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS
0CBOEHMNSI OCHOBHOI 00pa30BaTeIbHON NPOrPaMMbl OCHOBHOI'O 00111€T0
o0pa3zoBanusi Ha ocHoBe PI'OC

[Tonnmanue posnu GuU3MKM B HayyHOM KapTHHE MHpa; CHOPMHPOBAHHOCTh 0A30BBIX
IIPEJICTAaBICHUI O 3aKOHOMEPHOM CBSI3U U [T03HABAEMOCTH SIBJICHUN NPUPOABI, O POJIU
JKCHepuMeHTa B (u3MKe, O cucteMooOpasyromed poau (U3MKM B pa3BUTHU
€CTECTBEHHbIX HayK, TEXHUKU U TEXHOJIOTHi, 00 3BOIIOIMH PU3NUECKUX 3HAHUN U UX
pOJM B LIEJOCTHON €CTECTBEHHOHAyYHOM KapTHMHE MHpa, O BKIJIAJE POCCUMCKUX U
3apyOe)KHBIX YYEHBIX-QU3UKOB B pPa3BUTHE HAyKH, OOBSICHEHHWE TPOIIECCOB
OKpY’KaloIIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUs O BUAAX Marepuu (BEIIECTBO M TOJE), O JABWKEHHMM KakK crocobe
CYLIECTBOBAHUS MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOM TEOPHM CTPOECHHUS BEILECTBA, O
¢usnyeckoil  cymHOCTH  SABJACHUH  OpUpOAbl  (MEXaHWYECKHUX,  TEIUIOBBIX,
AJNIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHHE pa3inyarh SBJICHHUS MO OMHMCAHUIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UIECKOe
SIBJICHUE; YMEHHE pAacllO3HaBaTh IPOSIBICHWE W3YYEHHBIX (DU3MUECKUX SIBJICHUH B
OKpY’KaloIlleM MHpe, BbIIETSIS UX CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH)

BJ'IaI[CHI/Ie OCHOBaMH MOHSITHMHOTO arrapara U1 CUMBOJIMYCCKOTO SA3bIKa (I)I/I3I/IKI/I n
HCIIOJIB30BAHUC UX JJId PCIICHUA y‘-I€6HI>IX 3aa4; YMCHHUC XapaKTCPHU30BaTh CBOICTBa
TCII, (l)I/I3I/I‘-IeCKI/IC SABJICHUA W IIPOLCCChI, HCIOJIb3YyA (bYHHaMeHTaHLHLIe u
OMITMPHUYCCKHEC 3aKOHBI

VMeHne omnmchIBaTh HU3Y4YCHHBIC CBOICTBA TE€I M (1)I/ISI/ILI€CKI/I€ SABJICHUSA, UCIIOJIB3Ys
(I)I/I3I/ILICCKI/IG BCINYHHBI

Brnagenne ocHOBaMHM METOJIOB HAyYHOTO IMO3HAHUS C YYETOM COOIOJCHHS TPaBUI
0e30macHOTO TpyAa: HAOMAeHNE (PU3MUECKUX SBICHHM:

YMEHHE CaMOCTOSITENIbHO COOUPATh ASKCIEPUMEHTAIbHYI0 YCTAaHOBKY W3 JIaHHOTO
Habopa 00OpYyAOBaHHS MO WHCTPYKIIMHU, OMHCHIBATH XOJ OTMBITA W 3aIlHCHIBATH €TO
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IMPOBCACHUC TIPAMBIX W KOCBCHHBIX I/I3MepeHI/II>'I (1)I/ISI/I‘I€CKI/IX BCJIIMYHH: YMCHHC
IUTAHUPOBATh ~ M3MEPEHHUS, CaMOCTOSTENIbHO  COOMpaTh  AKCIEPHUMEHTAJIbHYIO
YCTAaHOBKY IIO HHCTPYKIHWH, BBIYUCIIATHL 3HAYCHUC BCIWYMHBI W aHAJIUW3HUPOBATH
MOJIy4E€HHBIE PE3YNIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH PE3yAbTATOB H3MEPEHHUIA;
MMPOBCACHUEC HECCIIOKHBIX JKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ; CaMOCTOATECIIBHO
coOupaTth DJKCHEPUMEHTAIBHYI0 YCTAaHOBKY H TPOBOJUTH HCCIEIOBAHUE TIO
HUHCTPYKIUHU, IMTPEACTABIATH IMOJIYYCHHBIC 3aBUCUMOCTH (1)I/I3I/I'-ICCKI/IX BCJIIMYUH B BUIC
TaOaUI U TPapHUKOB, YYUTHIBATh MOTPEUIHOCTH, JENaTh BBIBOJBI MO pe3yjbTaTam
WCCIICIOBAHHS

[ToHnMaHNe XapaKTepHBIX CBOWCTB (PHU3MUECKUX Mojeneil (MarepuaibHas TOYKa,




aOCOJIIOTHO TBEPJOE TEJIO, MOJEIN CTPOCHHS Ta30B, KUIKOCTEH W TBEPIBIX TeI,
MJIaHeTapHash MOJeNb aToMa, HYKJIOHHAs MOJENIb aTOMHOTO Sapa) U yMEHHE
MPUMEHSATH UX I OOBSICHEHUS (PU3UIECKUX TTPOIIECCOB

YMmeHue oO0BACHATH (U3MUEcKHe NpOLecChl M CBOWCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, B YacTHOCTH,
7 BBISIBJIATh NIPUUMHHO-CIIICTBEHHBIC CBA3M M CTPOMTH OOBACHEHHE C ONOpPOH Ha
M3yYeHHBIE CBOMCTBA (PU3MUECKUX SABICHUN, (PU3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIEIHN

YMeHue pemath pacy€THbie 3a7a4u (Ha 6aze 2 — 3 ypaBHEHU ), UCIIOIb3Ys 3aKOHBI U
(dhopMyIIbI, CBS3BIBAIONTNE (DU3UUECKHUE BEIMYMHBI, B YACTHOCTH, 3alUCHIBATh KPATKOE
yCIIOBUE 3a/1a4yH, BBISBJISATH HEJOCTAIOLIUE JaHHbIE, BHIOMPATh 3aKOHBI U (HOPMYIIBI,
8 HeoOXomuMBbIe N7l €€ pEIICHHs, WCIOIh30BaTh CIPABOYHBIC ITAHHBIC, MPOBOIHUTH
pacuéTel U OLIGHHWBATh PEATUCTHUYHOCTH I[OJIyYEHHOrO 3HaueHus (U3NUECcKOil
BEJIMYUHBI; YMEHHUE OMPEACIATh Pa3MEPHOCTh (U3MUECKON BEITUYHMHBI, MMOJYYCHHON
MIPH PEIICHUH 33]1a4u

10

YMeHue XapakTepu30BaTh NPUHLUIBI JEHCTBHS TEXHUYECKUX YCTPOMCTB, B TOM
YHCe OBITOBBIX HpI/I60p0B, U NPOMBINIJICHHBIX TCXHOJOIMYCCKUX IMPOLECCOB IO HUX
OIMCAHUIO, MCIIONb3Ysl 3HAHUS O CBOMCTBAX (PM3MYECKUX SIBICHHHA M HEOOXOAMMBIC
¢bu3nveckrne 3aKOHOMEPHOCTH

YMeHue UCIoJIb30BaTh 3HAHUS O (DU3MYECKHUX SBIICHUSX B TIOBCETHEBHOW KU3HU IS
obOecrieueHrss O€30IACHOCTH TIPH  OOpalleHHH C OBITOBBIMH TpHOOpaMH U
TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHCHHSI 3J0POBbSI M  COOJIOJCHUS HOPM
IKOJIOTUYECKOTO TOBEJCHHUS B OKPYXKAIOIIEH cpeae; MOHUMaHHE HEOOXOIUMOCTH
NPUMCHCHHUS  JOCTW)KCHHM  (U3MKKM W TEXHOJNOTHH  JJI  PalMOHAJIBHOTO
MIPUPOJIOTIOE30BAHHUS

OnbIT mOWMCKa, TpeoOpa3oBaHMSA U MPEICTaBICHHUs HWHPOpMANUU (PHU3HUECKOTO
COJIepKaHUsl C HMCIOJIb30BaHUEM HMH(OPMAIIMOHHO-KOMMYHHUKATHUBHBIX TEXHOJIOTHII;
YMEHHE OILIEHMBATh JIOCTOBEPHOCTh MOJY4YeHHOM HHGQOpMalMM HAa OCHOBE
MMEIOIIMXCA 3HAHUM U JOIOJHUTEIBHBIX MCTOYHUKOB, YMEHHUE HCIIOIb30BaTh IIPU

11 BBITIOJTHEHUM Y4Y€OHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO JIUTEPATYypy (PU3NYECKOTrOo

COJIEp)KaHus, CIIPAaBOYHBIE MaTepHualbl, pecypcbl ceTh VIHTepHeT; BiafcHHe
0a30BBIMU HaBBIKaMM MPe00pa3oBaHus MH(GOPMALMK U3 OJHOW 3HAKOBOH CHCTEMBI B
JpYTyl0; YMEHHUE CO37aBaTh COOCTBEHHBbIE NMHUCHMEHHBIE M YCTHbIE COOOLIEHHS Ha
OCHOBE MH(OpPMAIIUU U3 HECKOJIbKUX UCTOYHUKOB

INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMBIX HA OI'D 110 ®PU3UKE

Kox  IIposepsiemblii 3jieMEeHT cOepKAHUA
1 MEXAHUWYECKUE ABJIEHUA

11 Mexannueckoe JBukeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENIBHOCTD
JBUKEHUS

12 PaBHOMepHOE M HepaBHOMepHoe aBMkeHHEe. CpenHsisi ckopocTb. PopMyina Uil BBIYMCIECHUS
cpeaHeii ckopoctu: V = S/t
PaBHOMEpHOE MPSIMONTMHENHOE ABMKEHHE. 3aBUCUMOCTh KOOPJIMHATHI TeJla OT BPEMEHU B ClTydae
PAaBHOMEPHOT'O IIPSIMOJIMHEWHOIO IBUKECHHUS:

13 x(t)=x,+vt
I'paduiky 3aBUCUMOCTH OT BPEMEHHU AJIsi MPOEKLUHUU CKOPOCTH, MPOEKIUU MepeMEIIeHUs], MTyTH,
KOOPJAMHATHI IIPY PABHOMEPHOM MPSIMOJIMHEWHOM JIBUKEHUH

14 3aBUCUMOCTb KOOpJAMHATHl TE€Jla OT BPEMEHU B CIy4ac PAaBHOYCKOPEHHOI'O IPSAMOJIMHEHHOTO

JBHXCHHA .




1.5

Sl =vy, #+a, *

[ Ry

@opMyibl I NPOEKUUH IEPEMEIIEHHs, NPOCKIHMU CKOPOCTH M IPOCKIMH YCKOPEHMs IIpU
PaBHOYCKOPEHHOM NPAMOJIMHEHHOM JIBHYKEHUMU:
+2
s, =yy - t+a, - —.
2
U_\'('f) =Upx T4, 'z,

a,(t)=canst,

o] a3

= — - = F)
Vs Uiy a5y

I'paduku 3aBUCHMOCTH OT BPEMEHHM JJISl MPOEKIUU YCKOPEHUs, MPOEKIUU CKOPOCTHU, MPOSKIIUU
IIepeMEIEHUS], KOOPIAUHATHI IPU PAaBHOYCKOPEHHOM NPSMOJIMHEWHOM JIBUKEHUU

CBobomnoe manenue. DopMyibl, ONUCHIBAIOIMIME CBOOOAHOE MAJCHWE Tela 0 BEPTHKAIN
(IBU>KEHUE Tella BHU3 WM BBEPX OTHOCUTEIBHO MOBEPXHOCTH 3emin). ['padiku 3aBUCUMOCTH OT
BPEMEHU I TPOEKIIMU YCKOPEHHS, MPOCKIHUU CKOPOCTH M KOOPAMWHATHI TMPU CBOOOJTHOM
MaJCHUH TeNa M0 BEPTUKAIU

1.6

1.7

CKOpOCTB PaBHOMCPHOI'O ABUXKCHUA TECJIA 10 OKPYKHOCTHU. HanpaBneHHe CKOpPOCTH.
dopMya 17151 BBIYUCICHUS] CKOPOCTH Yepe3 paInyC OKPYKHOCTH U MIEPUO OOpaIlieHUs:
U= 2R
T

LenTpocTpeMutenbHoe yckopeHue. HanpapieHue HeHTpOCTPEMUTENBHOIO yekopeHus. @opmyna

JJIA BBIYHUCIICHUA yCKOpeHI/IHI
2
a. — Ly
TR

®dopmyia, cBsI3bIBatOIIast IEPUOJT U YaCTOTY OOpaleHHUS:

vt
T

Macca. IInotHocTs Bemecta. @opmyra i BBIYUCICHUS IIIIOTHOCTH:

_m
V

1.8
1.9

Cuna — BekTopHas gusnueckas BenuunHa. ClosxeHue cuil
SBnenue unepuuu. llepssiii 3akoH HeroToHa

1.10

1.11

Bropoii 3akoH HeroTona:
F=m.d

CoHarpaBI€HHOCTh BEKTOPAa YCKOPEHUS TeJla U BEKTOPa CHJIbI, IEHCTBYIOIIEH HA TEJIO0
B3anmopeiicteue Ten. Tperuii 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

TpeHI/IC IOKOA U TPCHHUC CKOJIbXXCHUA. dDopMyJIa AJId BBIYHUCIICHUA MOAYJSA CUJIBI TPCHUA
CKOJIB)XKCHHA

FTP:LL-N

Hedbopmanus Tema. Ynpyrue u Heynpyrue aepopManun. 3aKoH ymnpyrou aedopmaruu (3akoH
I'yka):
F=k-Al




1.14

1.15

1.16

1.17

1.18

1.19

1.20

1.21

BceMupHoe Tarorenue. 3aKk0H BCEMUPHOTO TATOTECHHUS:
F-G. m; -i}}:
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaICHHS.
dopmyra 71 BBIYUCICHUS CUIIBI TSDKECTH BOJIM3H MOBepxHOCTH 3emiu: F = mg.
JBrxenue manet Bokpyr Connna. [lepBas kocmMuyeckas ckopocts. HeBecoMOCTh U nieperpy3ku

Nmmynbe Tena — BeKTopHas GU3NYECcKasi BEIMYUHA.

p=mi
Nmnyinbe cucremsl Ten. U3MeHeHne umnysnbca. UMIynbe CUiibl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEJ:

p=myU +m, U, =const
PeaktuBHOE NBHXKEHUE
Mexannueckast padbora. @opmya s BBIYUCICHUS PaOOTHI CHIIBL:

A=Fsoosc
Mexannueckass MOIHOCTD:

nv=24
r

Kunernueckas n MMOoTCHIMAaJIbHAasA SHCPIrus. q)OpMy.Ha JJIA BBIYUCIICHU A KHHETHYECKOM OHCPIHUHU:

HE_.?‘E
By
Teopema o kuHeTHYECKOM 3HEpruu. Popmyia st BBIMUCICHUS TOTCHIIMATLHON SHEPTUH TEa,
MOIHATOrO HAJl 3EMIIEH:

E,= mgh

Mexannyeckas dSHEeprus:
E=E;+E p

3aKOH COXpaHEHHsI MEXaHN4eCKON sHeprun. Popmyria s 3aKOHA COXPAHEHUSI MEXaHUYECKOU
SHEpPIruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpanieHne MEXaHMYECKOW SHEPIUU IIPH HAJTMYUU CUIIBI TPEHHUSL.

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poryar. MomenT cubl: M - FI.
VYcinoBue paBHOBECHS pblyara:

M +M, +..=0
[ToxasmxubIM 1 HeOABIKHBIN O0510KU. KITJ] mpocThIx MexaHH3MOB,
A—aarpaqe:ﬂ:ﬂaﬂ

JlaBiieHune TBEPIOTO TeENa.
®opMyna 17151 BBIYMCIICHUS 1aBJICHUS TBEPIOTO Tena:
F
P=-
JlaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
@opMyia 1151 BBIYMCIICHHS 1aBJICHUS BHYTPHU KUIKOCTH:

p=pgh+p_,




1.22

3akoH [lackans. ['unpasnudeckuii mpecc

1.23

1.24

1.25

3akoH Apxumena. @opmyna A ONPEIEICHNs BBITAIKUBAIOLIEH CHIIbI, IEHCTBYIOIIEH Ha TEO,
IIOTPYKEHHOE B KUIKOCTb WIH ras:

Fap =PV

Ycaopue miapanus teia. IlnaBanue CYZA0B 1 BO34YyXOIlJIaBaAHHUEC

Mexanunueckue kojaeOanus. AMIUIUTY/A, IEPUOJT ¥ YacToTa Kosnebanuil. Dopmyia, CBA3bIBAIOIIAs
4acTOTy U Iepuo]| KojeOaHuil:

MareMaTHuecKuil W TPYXKHUHHBIM MasTHUKH. [IpeBpamieHue sHeprum MNpu KojeOaTeaTbHOM
JBUKCHUH

1.26

3aryxaromue konebanus. BeiHykeHHbIe Konebanus. PezoHanc

1.27

1.28

Mexanuueckue BOJHBL. [IpomosibHBIE W TIONEpEYHbIC BOJHBI. J[IMHA BOJHBI W CKOPOCThH
pacnpoCTpaHeHHUs BOJHBI:

h=v-T
3Byk. I'poMkocTh M BbicOTa 3Byka. OTpakeHHE 3BYKOBOIl BOJIHBI Ha TPaHUIE JIBYX CpE.
WNudpasByk u ynpTpa3Byk

1.29

1.30

1.31

IIpakmuyeckue pabomul

N3mepenune cpenHed IUIOTHOCTH BELIECTBA; ApPXHMMENOBOM CHIIBL, KECTKOCTH IPYKUHBI,
KO3 pULIMEHTa TPEHUS CKOJIbKEHUST; paOOThI CHIIbI TPEHHUS, CHJIbl YIIPYTOCTH; CPEJHEN CKOPOCTH
JBYDKEHUST OpycKa MO0 HAKJIOHHOW TUTOCKOCTH; YCKOPEHHUs: OpyCKa MpH BUKEHUU 110 HAKIOHHOU
IUIOCKOCTH; YacTOThl M Iepuojia KojeOaHHi MaTeMaTHYecKOro MasTHHKA; 4acTOThl M MEpHoja
Koje0aHui MPYKUHHOIO MasTHHKA; MOMEHTA CWJIbI, AEUCTBYIOUIET0 Ha pblyar; pabOThl CHIIbI
YIPYTOCTH NPHU NOABEME IPy3a ¢ HOMOIBIO HEMOABMKHOTO OJI0Ka; pabOThl CHIIbI YIPYTOCTH IIPU
noAbEME Irpy3a ¢ HOMOIIBIO OJIBUXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOW yacTW Tena M OT
IJIOTHOCTU JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKHMBAKOUIEH CHJIBI OT MAacChl Te€Ja; CHJIbI TPEHUS
CKOJIBKEHUSI OT CHJIbI HOPMAaJbHOI'O JABJIEHUS M OT poOJa MOBEPXHOCTH; CHUJIBI YIPYTOCTH,
BO3HUKAIOIIEH B MpPY)XHUHE, OT CTENEHU AePopMali MPYXKUHBI, YCKOpeHUs Opycka OT yria
HaKJIOHa HaIpaBJISAIOLICH; Meproaa (4acTOThl) KOJIEOAHUH HUTSHOTO MasTHUKA OT JJIMHBI HUTH;
nepuoja KojiebaHWH MPYXKUHHOIO MAasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBI;
UCCIIeIOBAaHNE HE3aBHCHMOCTH IMEepuojia KoJeOaHWH HUTSIHOTO MasTHHKA OT Macchl TIpysa.
[IpoBepka yciioBHs paBHOBECHSI pbl4ara

Quzuueckue aeneHus 6 npupooe: MPUMEPHI ABMXKEHUS C PA3IUYHBIMU CKOPOCTSMHU B JKUBOU U
HEXUBOU MPUPOJE, IEUCTBUE CUIIBI TPEHHS B IPUPOJAE U TEXHUKE, IPUITUBBI U OTIIUBBI, IBUKEHUE
maHeT COJHEYHOW CHUCTEMBbI, PEaKTUBHOE JBWUKEHUE KUBBIX OPTraHU3MOB, pblYaru B Tele
4eNoBeKa, BIUSHUE aTMOC(EpPHOro NaBIeHUS Ha KHBOW OpPraHu3M, IJIaBaHHE PbIO, BOCHIPUSTHE
3BYKOB KMBOTHBIMH, 3€MJICTPSCEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, IXO

Texnuueckue ycmpoucmea: CHUIOMETp, AATUYUKU TIOJIOKEHHS, PACCTOSHUS W YCKOPEHWS,
JTUHAMOMETP, TOIIUITHUKHA, PAKEThI, pblyar, MOJABUKHBIM M HETIOJIBIKHBIN OJIOKH, HAKJIOHHAS
IJIOCKOCTh, MPOCThIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCYAbl, YCTPOHCTBO BOAOIPOBO/A,
THIPaBIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH HAcoC, apeoMeTp,
9XO0JIOT, KCTIOIb30BaHKE YIbTPA3BYKa B OBITY U TEXHUKE

2.1

TEIUIOBBIE ABJIEHU A

OCHOBHBIC TIOJIOKCHUS MOJ'ICKy.]'IHpHO-KPIHGTH‘-IGCKOﬁ TCOPHU CTPOCHHUA BCIICCTBA. MO)ICJ'II/I
TBépI[OFO, KHUIKOTO U ra3oo6pa3H0ro COCTOSIHHM BEIIECTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/Ie u aMop(I)HLIC TCIIa

2.2

JIBm>keHue yacTHIl BemecTBa. CBs3b CKOPOCTU JIBUKEHHS YaCTHUI[ C TEMIEpaTypoil. bpoyHoBCcKoe
nBrkeHue, 1uddy3us

2.3

CMauuBaHue U KallWJUIAPHBIC SIBJICHUA

2.4

TermoBoe pacumpeHne u cKaTue




2.5

TennoBoe paBHOBECHE

2.6  Buyrpennss sueprus. Pabota u Temonepenaya Kak crioco0bl U3MEHEHUsI BHYTPEHHEH SHEpruu
2.7  Bunmsl Teruionepenadn: TeIIoNPOBOIHOCTb, KOHBEKIIUS, N3TyICHHE
Harpepanue n oxnaxnenue teia. KoamyecTBo TeIUIoThl. Y AebHasA TEIIOEMKOCTD:
% o=am(t,-1)
3aK0H COXpaHEHHS SHEPTUHU B TEIUIOBBIX IIpoIleccax. Y paBHEHHE TEIIOBOTO OaaHca:
29 Ql +Q2 +-“:0
210 Hcnapenne u xonaeHcauus. V3mMeHeHuWe BHYTPEHHEM SHEPrUUM B IIPOLIECCE HCHAPEHUs U
KoHeHcalmu. Kunenue sxuakoctu. Y aenpHas Teriora napoodpasosanus: L = Q/m
2.11 BnaxxHOCTH BO3IyXa
[InaBnenne u Kpuctausauus. VI3MeHeHHe BHYTpEHHEH OSHEprud TMpu IUIABJICHUH U
KpUCTAITU3AMU. Y IelbHAs TEIJI0Ta TUIABIICHUSI:
2.12
o
M m
2.13 | BHyTpeHHsIsI SHEpPIusi CroOpaHus TOIUIMBA. Y AebHast TEIUI0Ta CropaHus Toriuea: q = Q/m
2.14 | Ilpunnumnsl paboTel TerwoBeix aurateneit. KIT/ remoBoro asurarens
Ilpakmuueckue pabomol
W3mepenue yaenpbHOM TEIUIOEMKOCTH METAIMYECKOrO IIWJIMHIPA; KOJIMYECTBA TEIUIOTHI,
MOJTyYEeHHOTO BOJOH KOMHATHOW TeMIlepaTypbl (DMKCHPOBAHHOH MAacChl, B KOTOPYIO ONYIICH
2.15 wHarperblii IMIUHAP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO HArpeThiM LUIUHAPOM, MOCIE OMYCKaHUs
€ro B BOJy KOMHATHOH TeMIIepaTyphl; OTHOCUTEIILHON BJIIAXXHOCTH BO3/yXa; YICIBHON TEIUIOTHI
IUIaBJIeHUs JbAa. VccrnenoBaHue HM3MEHEHHsI TEMIIEpPAaTypbl BOJBI MPU PA3NIUYHBIX YCIOBHSIX;
SIBJICHUSI TETUIOOOMEHA TPH CMEIIIMBAHUN XOJIOHON U TOPsIUEH BOJIBI; MPOIlecca NCTTIapESHUS
Qu3zuueckue se6leHUss 6 nNpupode: TIOBEPXHOCTHOE HATSHKCHHE W KaNWUISPHBIC SIBICHUS B
2.16 mnpupone, KpucTayibl B mpupoae, usnydenne ColHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI;
o0Opa3oBaHKe POCHI, TYMaHa, WHEesl, CHera
Texunuueckue ycmpoticméa: KalWUIAPBI, TPUMEPHI HCIIOJIB30BAHUS KPUCTAILIOB, JKUIKOCTHBIN
2.17 TtepMoMeTp, JaTYUK TEMIEPATypbl, TEPMOC, CHUCTEMa OTOIUICHUS JIOMOB, THTPOMETPHI,
TICUXPOMETP, IMapoBasi TypOWHA, IBUTATE]Ib BHYTPEHHETO CrOPaHUS
3  DJIEKTPOMATHUTHGLIE ABJIEHUA
3.1  DOnexrtpusarus Tein. J[Ba BUIa JMEKTPUICSCKHUX 3apsiIOB
3.2 | BzammopeiicTBue 3apsiKeHHBIX Tell. 3akoH Kynona
3.3  3aKkoH coxpaHEHHsI SJIEKTPUUECKOTO 3apsiia
34 OnekTpuueckoe moje. Hampspk€HHOCTh  AJICKTPHUYECKOTO TOJsA. [IpUHIMN  CynepIio3uiiuu
ANEKTPUYECKUX ToJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocwurenu snextpuueckux 3apsaoB. JelicTBrUE SMEKTPHUUECKOTO MO Ha SJICKTPUUECKUE 3apsibl.
[TpOBOIHUKY U TUIICKTPUKH
36 [TocTosaHHBIN 251eKTpUYecKui TOK. [lericTBus anekTpudeckoro Toka. Cuiia Toka. Hanpsbxkenue.
I =qg/t,U=A/q
37 DIEKTPUUECKOE COMPOTUBIICHHE. Y IETHFHOE AIEKTPUUECKOE COTPOTHBIICHUE:
R =pl/S
3.8 | 3akon Oma i yuactka anekrpuueckoit enu: | = U/R
[TocmenoBarepHOE COCTMHEHUE TIPOBOTHUKOB:
3.9 fl =1T2: U=U1+U - R=R1+R2.

[TapanienpbHoe coelMHEHNE TPOBOIHUKOB PABHOTO COMPOTUBIICHHUS:




U =Uy I=L+L; R=

o |

CMelIanHbIe COCIUHCHUA ITPOBOAHHUKOB

3.10 PabGora n MmomHOCTB AeKkTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
3.11 0= Iz ‘R-t
3.12  OmmiT Dpcrena. MarHuTHOE TOJIE MIPSMOTO MTPOBOIHUKA C TOKOM. JIMHUM MarHUTHOW MHIYKIIUH
3.13 MaruuTHOE 10JI€ IOCTOSHHOTO MaruuTa. BzauMoeiicTBiue OCTOSIHHBIX MAarHUTOB
3.14  JlelicTBHE MarHUTHOTO ITOJIS HA TIPOBOJHUK C TOKOM
3.15  Omnsitel @apanes. SABnenue snekrpoMarauTHOW nHAyKIuU. [IpaBuio Jlenia
Ilpakmuueckue pabomol
H3mepenune dICKTPUUYECKOTO CONMPOTHUBIICHHS PE3UCTOPA; MOIIMHOCTH AJICKTPHUYECKOTO TOKA;
pabOTHI JIEKTPUUECKOTO TOKA.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B MIPOBOIHUKE (PE3UCTOPHI, JTAMIIOUKA),
3.16 OT HampspKeHHsS Ha KOHIAX IPOBOJHHUKA; 3aBUCUMOCTH COIPOTHUBJICHUS OT JUIMHBI NMPOBOJIHHKA,
TJIOMIA/IA €rO TIOTIEPEYHOT0 CCUSHUS U YACIBHOTO COMTPOTHUBIICHUS.
[IpoBepka mpaBuiaa s AIEKTPUYECKOTO HANPSDKCHHS TPH IOCIIEIO0BATEILHOM COCIMHEHUN
MIPOBOJHHUKOB; TpaBWiIa IS CHJIBI JJICKTPUYECKOTO TOKA IPHU IMAPAIICIIBHOM COCJIMHCHUN
MIPOBOTHUKOB (PE3UCTOPHI U JTAMITOUKA)
Qu3zuueckue s61eHUs 8 nNpuUpooe: MISKTPUICCKUE SIBJICHUS B aTMOC(epe, JEKTPUICCTBO KUBBIX
3.17 opraHu3MOB, MarHMUTHOE TMOJIe 3eMJIH, IPEid IMOIIOCOB, POJIb MAarHUTHOTO IOJS IS JKU3HHU Ha
3emiie, MOJSIPHOE CUSIHUE
Texunuueckue ycmpoticmea: DICKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUUK
318 ANEKTPUUYECKON IHEPTHH, AIEKTPOOCBETUTENbHBIE MPUOOPHI, HATPEBATEIBHBIE AIEKTPOIPUOOPHI
(TpuMepBl), SIMEKTPUICCKHUE TTPEIOXPAHUTENH, dJICKTPOMArHHT, JICKTPOJIBUTATENb TTOCTOSIHHOTO
TOKa, T€HEePaTop MOCTOSIHHOTO TOKa
3.19 | DnexrpomarauTHBIE BOJHBIL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 | JlyueBast mozenb cBeta. [IpsMonnHeliHOe pacpoCTpaHEHUE CBETa
3.21 | 3akoH oTtpaxeHwus cBera. [ltockoe 3epkayio
3.22 | IlpenomieHue cBeTa. 3aKOH MPEIOMIICHHUS CBETa
3.23 | Jlucmepcusi cBeta
3.24  Jlunza. Xoj nyueit B muH3e. DOKYCHOE paccTostHUE JIMH3BI. OnTryeckas cuia auH3bl: D = 1/F
3.25 [I'nma3 kak ontuyeckas cucrema. OnTuuecKkue npudopsl
Ipaxmuueckue pabomol
N3mepenue onTuueckoil Cuibl cobuparomieil JWH3bI; (POKYCHOTO pacCTOSIHHSI COOMparoien
JTUH3BI (10 CBOKMCTBY paBEHCTBA pPa3MEpOB IMIpeaIMeTa W HW300paKCHHs, KOTJa MpeaMeT
3.26  pacroyio’keH B IBOMHOM (pokyce), moKka3aTess MpeoMIICHHS CTEKIIA.
UccnenoBanue CBOMCTBA W300paKEHMsI, TMOTYYEHHOTO C TIOMOIIBIO COOMpAIONIEH JIMH3HI,
W3MEHEHUS (POKYCHOTO DPACCTOSIHHS JABYX CIIOKCHHBIX JIMH3;, 3aBUCHMOCTH YTJIa MPETOMIICHUS
CBETOBOT'O JTy4a OT YIJIa TaJCHHs Ha TPAHUIIE «BO3YX — CTEKIIO»
3.7 Quszuueckue senenust 8 npupode. 3atMenns CoiHma u JIyHBI, IIBETa TN, ONTHYSCKUES SBJICHHS B
atMocdepe (uBeT Heba, pedpakius, paayra, MUPax)
3.28 | Texnuueckue ycmpoiicmea: OYKH, IEPUCKOII, (hOTOATIAPAT, ONTHICCKUE CBETOBOJIBI
4 KBAHTOBBIE SIBJIEHU
4.1 PammoaktuBHOCTH. Anb(a-, 6eTa-, ramma-usnydenus. Peakimn ansda-u 6eta-pacmana
4.2  Omnsrtel Pesepdopaa no paccesuuro anbda-vactuil. [ImanerapHas Moaens aroma
4.3 | CocraB aTroMHOTO siipa. M30Tomnsl




4.4

[Tepuon monypacnaaa aTOMHBIX SiAEp

4.5 | Snepnsle peakiuu. 3aKOHbI COXPAHEHUS 3aps0BOI0 M MACCOBOT'O UUCEI
Qusuueckue a6neHUs 6 npupooe: €CTECTBEHHBIH paJMOaKTHBHbIN (DOH, KOCMHYECKHE JIy4H,
4.6 | paaMOaKTHUBHOE HM3JTyYE€HHE NMPUPOJHBIX MHHEPAJIOB, JICHCTBUE PaIMOAKTUBHBIX M3Iy4eHHH Ha
OpraHu3M 4ejloBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAWBUAYAJIbHBIA J03MMETp, Kamepa BuibcoHa,

sJIEpHasl SHEPreTKa
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