9. duzuka

Pabouas mporpamma no yuebnomy npeamety «Pusnkay (6a30Bblii ypoBeHb) (TIpeaMeTHast 001acTh
«EcTecTBEeHHO-HAyYHBIC MTPEAMETHI») (Jlaiee COOTBETCTBEHHO — IIpoTrpamma 1o Gu3nke, Pu3nka)
BKJTIOYAET MOSCHUTEIBHYIO 3aITUCKY,COIepKaHie 00yUeHHs], IUTaHUPYEMbIe PE3yIbTaThl OCBOCHUS
MPOTrpamMMEI 110 (PU3UKE, TEMATHUECKOE TUIAHUPOBAHHUE.

MHOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢u3MKe Ha YPOBHE OCHOBHOTO OOIIETro 0Opa3oBaHMs COCTaBJICHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHMM K pe3yabTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE OCHOBHOU 00pa3oBaTeIbHOM
nporpammel, mnpeactaBieHHbIXx B GI'OC OO0, a Takke ¢ yué€rom QeaepanbHOil padodeit
nmporpamMmbl BocuTanus 1 KoHnennuu npenogaBanusyaeOHoro npenmeta «Dusnkay.

Conepxanre mporpaMmbl 1Mo (U3MKE HAIMpaBlIeHO Ha (POPMUPOBAHUE €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH OOYYaromMXCS M OpPraHU3alui0 U3ydyeHus (U3MKM Ha JesTebHOCTHOM OcHOBe. B
porpaMMe 1o (M3MKe YUMTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO MpeaMeTa B peaau3aluu TpeOoBaHMM
OI'OC OO0 x nmIaHUPyeMbIM JUYHOCTHBIM U METANpeIMETHBIM pe3yibTaTaM OOy4YEeHHs, a TaKKe
MEXIpPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEAMETOB HAa YPOBHE OCHOBHOT'O OOIIETO
oOpazoBaHwUsI.

[IporpaMmma mo (¢u3MKe YyCTaHABIMBAET paclpenelieHne ydeOHOro warepuana Mo rojam
oOyueHus (o Kjaccam), mpejyiaraeT IpUMEpPHYIO0 MOCIEI0BATEIbHOCTh U3YUYEHUSI TEM, OCHOBAHHYIO
Ha JIOTHKE Pa3BUTHSI IPEJAMETHOTO COAEpPKAHUS U yu€Te BO3PACTHBIX 0COOEHHOCTEN 00yUarOIUuXCs.

IIporpamma mo ¢usuke pa3zpaboTaHa ¢ LENbIO OKa3aHHWS METOJUYECKOM MOMOIIM YYUTENIO B
CO3/ITaHUU paboUeit TPOrpaMMBbI 10 yUeOHOMY TIPEIMETY.

®dusnka sBISETCS CUCTEMOOOPA3yIOLUM JUIl €CTECTBEHHO-HAYyYHBIX YYEOHBIX IpPEIMETOB,
MIOCKOJIbKY (DPM3MYECKHE 3aKOHBI JISKAaT B OCHOBE IIPOLECCOB M SIBJICHUI, H3y4aeMbIX XUMUEH,
Onosloruei, acTpoHOMHEW U (U3UYECKON reorpadueil, BHOCUT BKJIAJI B ECTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NPeJoCTaBisgeT HauboJsee sicHble 00pa3ibl NIPUMEHEHNs Hay4HOT0 METO/a MO3HAHUS,
TO €CThb CII0CO0a MOJyYeHUs JOCTOBEPHBIX 3HAHUM O MUE.

OpnHa 13 riaaBHbBIX 3a/1a4 (U3MUECKOro 00pa30BaHuUs B CTPYKType 0oOLIero o0pa3oBaHUs COCTOUT
B (JOPMUPOBAHNH €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH U HHTEPECAK HAYKE Y 00Y4arOLINXCSl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IIPEIIOJaracT OBJAJAECHUE  CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PHU3YIOLIUMH €CTECTBEHHO-HAYUYHYI0 PAMOTHOCTb:

Hay4YHO OOBACHATH SBICHMUS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAay4HOI'O MCCIIEOBAHUS; UHTEPIIPETUPOBATh JIaHHbIE U

UCIOJb30BaTh HAayuHbIE OKa3aTeIbCTBA
JUIS TIOJTy4€HUS! BBIBOJIOBY.

Ienu nzyyenus GpuU3MKM Ha ypOBHE OCHOBHOT'O 0011ero o0pa3zoBaHus onpesaeneHsl B Konuenuu
npernojaBaHus yuyeObHoro mnpenmera «®usuka» B 00pa3oBaTelbHBIX oOpraHu3auusax Poccuiickoit
denepanuy, peaau3yOIIMX OCHOBHbIE 00IIe00pa3oBaTesIbHbIE  IPOTrPAMMBbI,  YTBEPKAEHHOM
pewenneM Kosuternn Munucrepcera npocsenienus Pocecuiickoit denepannu (mpotokos ot 3 nexadpst
2019r.

Ne TIK-4BH).

Lenu u3yyenus Gpu3nKu:

npuoOpeTeHne HHTEepeca M CTpeMJIeHMs OOydaroliMxcs K HAaydHOMY H3Y4YEHHIO IPHPOJIBL,
pa3BUTHE UX UHTEJUIEKTYaIbHBIX U TBOPUECKHX CIIOCOOHOCTEH;

pa3BUTHE MPEJCTABICHUI O HAYYHOM METOJE MO3HaHHUs U (POpPMUpPOBAHHE UCCIIEA0BATEIBCKOTO
OTHOIIEHHS K OKPY)KAIOLIUM SIBJICHUSIM;

(opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ylbTaTa M3yuyeHHs] OCHOB CTPOEHUSI MaTepUu
U GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

(dopMupoBaHUE NPEACTABICHUN O PoiM (U3UKU Ui Pa3BUTHUS JIPYTUX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;



pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymiel nmpodeccHoHaIbHOM e TeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIIEMy 00Y4YEeHHUIO B 3TOM HalpaBJICHUH.

JlocTIKeHHe 3TUX LeNel mporpaMMbl N0 (pu3KMKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
o0ecrieynBaeTcsl peIeHUEM CISAYIOIUX 3aay:

npuoOpeTeHrue 3HAHUH O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHWYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHne  yMEHHH OTIMCHIBATH " OOBSICHSTH ¢du3nueckue SIBIICHUS C
WCTIOJIb30BAHMEM TIOTY4YEHHBIX 3HAHUH;

OCBOCHHE METOJOB DPELICHUS MPOCTEHINNX PAcYETHBIX 3a7ad C WCIOJIb30BaHUEM (U3NIECKUX
MO/JIeJIel, TBOPUECKUX M MMPAKTUKO-OPHEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHUH HAOIIONATh TPUPOJTHBIC SBICHUS M BBINOJIHATH OMBITHL, J1a0OpaTOPHBIC
paboTHI M SKCIIEPUMEHTAIBHBIE HCCIIEJOBAHMUS C HCIIOJB30BAaHUEM U3MEPUTENLHBIX TPHOOPOB;

OCBOEHHE TIPUEMOB PabOThI ¢ HHGOPMAIHEH (HU3NUIECKOTO COAEepPKAHUs, BKIFOYAsi HHPOPMAIIUIO
0 COBPEMEHHBIX JOCTIDKEHHIX (PU3UKH, aHAIN3 U KPUTHIECKOE OLIEHUBaHNE HH(POPMAITUH;

3HAKOMCTBO €O cdepamMu TpOoPEeCcCHOHATLHON  JESTENHHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha IOCTHKCHUAX (PU3NUECKON HAYKH.

Ha wusydenne ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO 0OIIero oopa3oBaHHs
otBomutcsi 238 wacoB: B 7 kimacce — 68 wacoB (2 waca B Hementwo),B 8 kimacce — 68 wacos (2
yaca B Hezenio), B 9 kiacce — 102 vaca (3 waca B HezeIo).

[Ipennaraempiii B mporpamme no (usuke nepedeHb JIabOpaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHATeNbHBIN XapaKTep, YIUTENb JIeIaeT BEIOOp MPOBEIACHNUS Ta00paTOPHBIX pabOT M OIIBITOB C
yU€TOM HMHIUBUAYAJIbHBIX OCOOCHHOCTEH OOyJaroImuxcsi, CIUCKa ASKCIEPUMEHTATBHBIX 3a/IaHUi,
MpeUIaraeéMbIX B paMKaXxOCHOBHOTO TOCYJapCTBEHHOTO SK3aMeHa 1Mo (pr3uKe.

COJEPKAHUE OBYYEHUSA

7 KJIACC
Pasznen 1. ®usnka v eé poJib B MO3HAHUU OKPYKAKIEro MUPa

®uzuka — Hayka o mnpupone. SABneHus npupoapl. DuU3UUECKUE SABJICHUSA: MEXaHHUYECKHUE,
TEIUIOBBIE, JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BennunHbl. M3Mepenue ¢puznyeckux Benyud. Puzndeckue npuOopsl.
[TorpemHocTe 3MepeHuit MexayHapoiHas CUCTEMa €IUHULL

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKd M3y4aloT MpUpoay. EcTecTBeHHO-Hay4YHBIN METO.
MO3HAHUs: HAOIIOJEHNE, MOCTAaHOBKAa HAYYHOIO BOIIPOCA, BBIABM)KEHHUE THUIIOTE3, AKCHEPUMEHT IO
MIPOBEpKE THUIOTE3, OObsICHeHHe HalIoAaeMoro spieHusa. Onucanue (QU3NUECKUX SBJICHUHA C
[IOMOIIBIO MOJIEIIEH.
Jlemoncmpayuu

Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

duznyeckue NpudOPHI U MPoLeAypa MPSIMBIX U3MEPEHUN aHATOTOBBIM U ITU(POBBEIMIIPUOOPOM.
Jlabopamopnvie pabomul u onvimol

Omnpenenenue 1EHbI ATICHUS IKAIbl U3MEPUTEIHLHOTO MPHOOPA.

H3mepenne paccTosiHUM.

N3mepenue 00bE€Ma )KUIKOCTH U TBEPIOTO TENA.

Ornpenenenre pa3MepoB MajbIX Tell.

N3mepenune temmnepaTypsl IpH NOMOILH KUJIKOCTHOTO TEPMOMETPA U JaTUMKATEMIIEPATypPhl.

[IpoBenenue uccienqoBaHus MO MPOBEPKE TMIIOTE3bI: JAJbHOCTh MOJETA MIAPUKA,MYILIEHHOTO
TOPU30HTAIIEHO, TeM 0O0JIbIIe, YeM OOJIbIle BHICOTA TYCKa.
Paznen 2. IlepBoHayanbHbIe CBeIEHUSI O CTPOEHHUH BellleCTBA

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE JIUCKPETHOE
CTPOEHHUE BEILECTBA.

JIBr>xkeHue yacTtull BeiectBa. CBA3b CKOPOCTH JIBHXKEHHS YacTHI] C TeMrnepaTrypoid. bpoyHoBckoe
nBukenue, nuddysus. BzanMmoaeiicTBre YacTHIl BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOEHUE Ia30B, KUIAKOCTEN U TBEPIABIX (KPUCTATIINYECKUX)



Tela. B3auMMOCBsI3b MEXIy CBOWCTBAMH BEIIECTB B pa3HBIX arperarHbIX COCTOSHUAX M HUX
ATOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OCOOCHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.
Jlemoncmpayuu

Habmonenne O6poyHOBCKOTO JBUKCHHUS.

Hab6monenue muddyzun.

HabOmonenue  siBICHUN,  OOBSICHSIFOIIMXCS MPUTSKEHUEM WM  OTTAJKUBAaHHEM
YaCTHI] BEIIECTBA.

Jlabopamopmwvie pabomvl u onvimol

OneHka AuaMeTpa aToMa METOJIOM PsIIOB (C Mcnonb3oBaHueM (otorpaduii). OmbITHI 110

HAOJTIOJICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

OnBITHI 0 OOHAPYKEHUIO JCHCTBHSI CHII MOJICKYJISIPHOTO MTPHTSIKECHUSI.

Pasnen 3. /IBu:KeHHe M B3aUMO/IeiiCTBHE TeJl

Mexanuveckoe IBWKeHHE. PaBHOMepHOe W HepaBHOMEpHOe aBuxkeHHe. CkopocTh. CpemHsis
CKOPOCTb NP HEPABHOMEPHOM JABMKCHUH. Pacu€T myT ¥ BpeMeHU JIBIKECHHUS.

SBnenue wHepnMH. 3aKOH WHEPIUU. B3anmonelicTBue Ten Kak NMpUYUHA U3MEHEHUSI CKOPOCTH
NBWKEHUsT Tela. Macca kak mepa HWHEpTHOCTH Tena. IlmoTHocTh BemecTBa. CBsi3b IJIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B €IMHHIIE 00BEMA BEIIECTRA.

Cua xak xapakTepuCTHKa B3aumonaencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenune
CHJIBI C TIOMOINBIO JMHAMOMETpa. SBIeHWE TATOTEHMs] W cuja TsokecTd. Cuiia TSHKeCTH Ha JIPYrux
mnaHerax. Bec Tena. Hesecomocth. CriokeHue CHII, HalpaBIEHHBIX 110 OJHOM MPAMOM.
PaBropnelictByromas cwi. Cwita TpeHns. TpeHue CKOIbXKEeHUs U TpeHue Nokos. TpeHue B npupone u
TEXHUKE.

Jlemoncmpayuu

Ha6nronenne MmexaHnm4eckoro ABMKEHUs Tena. M3mepenne

CKOPOCTH NIPSMOJIMHEHHOTO nBIKeHus. Habmonenne

SIBJICHUS] NHEPLIUU.

Halnronenne n3aMeHeHns: CKOPOCTH MpHU B3anMoieicTBrH Tel.CpaBHEHHE

Macc I10 B3aUMOJIEUCTBUIO TEJI.

CroxeHue cuil, HampaBJIECHHBIX 110 OJHOU TPSIMOM.

Jlabopamopnvie pabomul u onvimol

Omnpenenenrne CKOPOCTH PaBHOMEPHOTO JIBMXKEHUSA (IIapUKa B JKUIKOCTH, MOJIEIH
AIIEKTPUYECKOTO0 aBTOMOOWJIS M TaK Jlanee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK [IapuKa 10 HaKJIOHHOMIIIOCKOCTH.

OrnpenenenHre MIOTHOCTU TBEPAOTO TeNA.

OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopmaiui) Npy>KUHBIOT
MPUIIOKEHHOMN CUJIBL

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHS OT BECA TEJlau XapakTepa
CONIPUKACAIOLIUXCS TOBEPXHOCTEH.

Pasnen 4. /laBjienue TBEPABIX TeJl, JKHIAKOCTEH M ra30B

HaBnenue. CriocoObl yMEHBIIEHUS U YyBelIW4YeHUs JaBieHus. JlaBieHue rasza. 3aBUCHUMOCTH
JaBJIeHUs raza oT o0b&ma, Temmeparypbl. llepenada naBneHUs TBEPABIMHU TEJNaMHU, KUAKOCTIMU U
razamu. 3akoH [lackans. [IlneBMaTnyeckue MamuHbl. 3aBUCUMOCTD JABJICHUS )KUIKOCTH OT TIyOUHBI.
I'unpocratuyeckuii mapagokce. CooOmaromuecs cocyabl. [ napaBnndeckiue MeXaHU3MBbI.

Atmocdepa 3emnu u arMmochepHoe mAaBieHue. I[IpUYMHBI CyIIECTBOBAaHUS BO3AYIIHON
obomoukn 3emmu. Onweir Toppuuennu. HM3mepenune armochepHOro gaBieHHs. 3aBHUCHMOCTh
aTMoc(epHOro NaBJIeHHS OT BBICOTHI HaJ ypoBHeM Mops. [Ipubopsl mist uamMepeHus aTMocpepHOro
JaBJICHUSI.

JleiicTBHE ®KUAKOCTH U Taza Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas(apxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BoznyxorniaBanue.

Jlemoncmpayuu

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATYpPHI.

[lepenaua naBneHUs: KUJKOCTHIO U Ta30M.

Coobmarommumecs Cocy/bl.



I'mppasinueckuii npecc.

[IposiBnenne neicTBUs aTMOC(HEPHOTO AaBIICHUS.

3aBUCUMOCTD BBITAJIKUBAIOIIEH CHUIIBI OT 00BhEMA MOTPYKEHHON YaCTH TeJIa HIJIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLLIEH CUIIBI BECY BBITECCHEHHOM KUJKOCTH.

VYcnoBue  muaBaHMs  TeN  IUIABAHME — WM NOTPYKEHHE  T€l B 3aBUCUMOCTHOT
COOTHOUIEHUS IJIOTHOCTEHN TeJa U )KUJIKOCTH.

Jlabopamopmwvie pabomvl u onvimol

HccnenoBanue 3aBUCMMOCTM Beca Tejla B BOJAE OT 00bEMa NOrPYKEHHOHN B )KHJIKOCTh
4acTH Tela.

Onpenenenne BBITAJKUBAIOIIEH CHIIBI, JEMCTBYIOLIEH Ha TENO, MOTPYKEHHOEB KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOUICH CHJIbI, JCUCTBYIOLIEH Ha TEJIO B KHUIAKOCTH,
OT Maccsl Teja.

OnepIThI, AEMOHCTPUPYIOLINE 3aBHCHUMOCThH BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIOIIEH Ha TEJNO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YACTH TENA U OT MIOTHOCTUKUKOCTH.

KoncrpynpoBanne apeoMerpa WM  KOHCTPYMPOBAHME JIOAKM M OINpeleleHue  eé
Irpy30N0AbEMHOCTH.

Pa3nen 5. PaGoTa m MmomHoOCTh. JHEprus

Mexannyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HakKJOHHas IJIOCKOCTh. [IpaBmio paBHOBecus pblyara.
[Ipumenenue npaBuia paBHOBECHUs pblyara k 0J0ky. «3osortoe npaBuio» mexanuku. KIIJ[ mpocteix
MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusa. Kunetndeckas u noteHuuanbHas 3Heprus. [IpeBpamenneoqHoro Buaa
MEXaHHYECKOM 3HEPruu B APYroil. 3aKOH COXpaHEHHUs SHEPTUH B MEXAHHKE.

Jlemoncmpayuu

[IpuMepsl TPOCTHIX MEXAHNU3MOB.
Jlabopamopmvie pabomul u onvimol

Onpenenenne paboTel  CHJIBI  TpEeHHsT TpU  PABHOMEPHOM JIBIJKEHUM  Tela
10 TOPU30HTAIBHON MOBEPXHOCTH.

HccnepoBanue ycinoBuil paBHOBECHS pblyara.

N3amepenne KI1/] HakIOHHOM MIIOCKOCTH.

N3yuenune 3ak0Ha COXpaHEHUS MEXaHUYECKON SHEPTUU.

8 KJIACC
Pasnen 6. TerioBbIe ABJICHUA

OCHOBHBIE TMOJIO)KEHUSI MOJIEKYJISIPHO-KMHETHUECKOM TEOpHHM CTpPOEHMs BellectBa. Macca u
pa3Meppl  aTroOMOB M MOJIeKyl.  OmbIThl,  MOATBEP)KJAIOIIME  OCHOBHBIE  MOJIOKEHHUS
MOJIEKYJIIPHO-KMHETHYECKOUN TEOpHUH.

Mogenu TBEPIOTO, KHUAKOTO W Ta3000pa3HOrO COCTOSHUK BemlecTBa. Kpucramamdyeckue u
amopdubie Tena. OOBICHEHHE CBOWCTB Tra3oB, KHUAKOCTEH M TBEPIBIX TET HAa OCHOBE TMOJIOKCHHM
MOJIEKYJIIPHO-KUHETUUECKOU Teopun. CMaurBaHUEN KaMWUISIpHBIE ABJIeHUS. TeroBoe pacimpeHue u
cxKartue.

Temnepatypa. CBsI3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBWKEHHUS YacTUll. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEpruu: TEIUlonepenadya U coBeplieHne padoTel. Bussl
TEIIONEPeIayu: TEIIONPOBOAHOCTh, KOHBEKIIMS, U3TyUEHHE.

KonuuecTBo TemmoThl. YOelbHas TEIIOEMKOCTh BeIecTBA. TemIooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TemoBoro OamaHca. [lnaBineHue u oTBepAeBaHHE KPUCTATHYECKUX
BEIECTB. YAenbHas TeryoTta muaBieHus. [lapooOpasoBanue u konaeHcanus. Mcmapenue. Kumenue.
VYaenvHas TerioTa mMmapooOpa3oBaHUs. 3aBHCHUMOCTh TEMIEpPaTypbl KHIEHHS OT aTMOC(epHOTo
JIaBJICHHSL.

Bnaxxnocts Bo3yxa.

DHeprus TOIIMBA. Y IelbHas TEIIOTa CrOpaHusl.

[Mpunanmme! padoTel TernoBbix apurareneit K11/ remmoBoro asurarens. TerioBbie ABUTaTENH U



3aIlIUTa OKPYXKAIOLICH CPEJIBI.

3aKkoH COXpaHCHUA U IMPEBPALICHUA SHEPTHUU B TCIIJIOBLIX IIPOLCCCAX.

Jlemoncmpayuu

Habmonenne O6poyHOBCKOTO JBUKCHHUS.

Hab6monenue muddyzun.

HaGmoienue siBiieHn CMauMBaHUS U KaMWUISPHBIX siBieHuid. Habmonenue

TEIUIOBOT'O PACIIUPEHUS TEIL.

3menenue JIaBJICHHS raza Tnpd U3MEHEHUU 00béMa W HarpeBaHUU

OXJIAXKJICHHNH.

[IpaBuna uzmepenus remmneparypsl. Buabl

TEIUIONEPEIAYH.

OxmaxieHue mpu COBEPIICHUH pabOTHI.

HarpeBanue mpu coBepiiieHun padoThl BHENTHUMU cuiiaMu.CpaBHEHHE
TEINIOEMKOCTEH Pa3INYHbIX BELIECTB.

HaOnronenye KAmeHus.

HaGnrogenue noctossHCTBa TeMIIepaTyphl PH TIIABICHHUH.

Moienn TenI0OBBIX ABUTATEIICH.

Jlabopamopmvie pabomul u onvimol

TEJI.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSKEHHS. OTBITHI 110
BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpIThl 10 HAONIOIEHUIO TETUIOBOTO PACIIMPEHMs Ta3oB, KUIKOCTEH U TBEPABIX

Omnpenenenre AaBieHus BO3Ayxa B OaJUIOHE ITPULIA.
OnbITHI, JEMOHCTPUPYIOIME 3aBHCUMOCTH JAaBJICHHS BO3AyXa OT €ro oonéma u

nJIn



HarpeBaHus WU OXJIAXKICHUSI.

[IpoBepka  rumore3pl  JIMHEHHOW  3aBUCHMOCTH JUIMHBL ~ CTOJIOMKA  KUJKOCTHB
TEPMOMETPHUYECKOHN TPyOKe OT TeMIIepaTypHhI.

Habmoienne n3MeHeHus BHYTPEHHEH SHEPTUH Tejla B Pe3yIbTaTe TeIIonepeaadyni paboThl
BHEIIIHUX CHII.

UccnepoBanue sBiICHHS TEIUIOOOMEHA TPHU CMEIIMBAHUU XOJIOAHOW U TOPSTUCHBO/IBI.

Ormpezenenrue KOJTUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOMN pu  TEIJI0O0OMEHeC
HarpeTbiM METAITTUYECKUM LIHJIUHIPOM.

Ornpenenenue yneabHOM TeI0OEMKOCTH BenecTBa. MiccnenoBanue

rpoiiecca UCIapeHusl.

Ormpenenenre OTHOCUTEFHOM BIAXKHOCTH Bo3ayxa.Omnpeenenue

YACIBHOM TEIJIOTHI TJIABJICHUS JIbJA.

Paznen 7. DiekTpuyeckue ¥ MATHUTHbIE SIBJICHUS

Onektpuzarusi Ten. JIBa poma SJIeKTpUYECKUX 3apsAnoB. BzaumoneiicTBue 3apsiKEHHBIX Tell.
3akon Kymona (3aBUCHMOCTb CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEN OT BEIMYHMHBI 3apsIOB U
PACCTOSTHUS MEXK]y TEJIaMu).

Onektpuyeckoe mojne. Hanpsxk€HHOCTh diekTpudeckoro mois. [lpuHIuUN cyneprno3unuu
AIIEKTPUYECKHX ToJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenun snextpuyeckux 3apsiioB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsia. CtpoeHue atoma.
[TpoBOIHUKH U TUATAEKTPUKU. 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO 3apsia.

DNEeKTPUYECKUNA TOK. YCIIOBUSI CYIIECTBOBAHUS JIEKTPUUECKOTO TOKA. VICTOYHUKU TOCTOSTHHOTO
ToKa. JIeHCTBUSA DIIEKTPUUECKOTO TOKA (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUN TOK B
KHUJKOCTSX U ra3ax.

DnekTpuyeckas uenb. Cuia Toka. DnekTpudeckoe HamnpsbkeHue. COnmpoTHBIIEHHUE MPOBOJHUKA.
VYaenpHOEe compoTHBJIEHHE BemiecTBa. 3akoH Owma qns ywyactka wnenu. llociaepgoBarenbHoe U
MapajuieJIbHOE COETMHEHNE ITPOBOIHUKOB.

Pabota m MomtHOCTH 3neKTpuUYecKoro Toka. 3akoH JDkoyns—JIeHma. DnexTpudeckue 1enu u
MOTpeOUTENH dNEKTPUUEcKOi sHeprun B ObITy. KopoTkoe 3aMblkaHue.

[TocrosiHHblE MarHuThl. B3aumopelcTBHME MOCTOSHHBIX MAarHUTOB. MarHutHoe moje.
MaruuTHO€E 1osie 3eMJIM U €ro 3Ha4eHue i Ku3Hu Ha 3emiie. OnbIT Dpcerena.

MarsnuTHOE TMOoJ€ 3JIEKTPUYECKOro Toka. lIpuMeHeHHne sneKTpoMarHuToB B TexHUKe. [lelicTBue
MAarHUTHOTO TOJIA HAa IPOBOJHUK C TOKOM. DJIEKTPOJBUIaTelb NOCTOSHHOIO ToKa.  Mcnonbs3oBaHue
JNEKTPOJIBUraTeNed B TEXHUYECKHX YCTPOWCTBaX U Ha TPAHCIOPTE.

Onbitel  Dapanes.  SBineHwe  sneKTpoMarHuTHOM — wHAyKnuu.  [lpaBuno  Jlenua.
OnektporeHepatop. CrnocoObl MOJTY4YEeHUS  DIEKTPUUECKONW SHEPruu. DIEKTPOCTAHIMH  Ha
BO30OHOBIISIEMBIX HCTOYHHKAX YHEPTHH.

Jlemoncmpayuu

DnekTpu3aus Tel.

JIBa poJia 31IEKTPUUYECKUX 3apsiI0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL. Y CTPOMCTBO U IEHCTBHE

3JEKTPOCKOTIA.

DNeKTpOoCTaTUYECKask MHIYKIIHS.

3aKOH COXpaHEHHUsI SJEKTPUUECKUX 3apsI/IOB.

[IpoBOAHUKHU U TUAIEKTPUKHU.

MopenupoBaHu€e CUIOBBIX JTUHUHN 3JIEKTpUUYECKOro nost. crounnku

MOCTOSTHHOTO TOKA.

JlericTBUSA SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUM TOK B KUJIKOCTH.

I"a30BeIi1 pazpsn.

N3mepenune cuiibl TOKa aMIepMeTpOM.

N3mepenue 31eKTpuyeckoro HanpsbkeHus BoabTMeTpoM.Peocrar u

MarasuH COMPOTHUBIICHUI.

B3anMoielicTBrE TOCTOSIHHBIX MATHUTOB.

MogenupoBaHrue HEBO3MOXKHOCTH pa3/ieJIeHus OJIF0COB MarHuTa.MoienupoBaHue



MarHUTHBIX TIOJICH TIOCTOSIHHBIX MAarHUTOB.
OmnsIT Opcrena.
MarnuTHO€ 10Ji€ TOKa. DJIEKTPOMAarHuT.
JlelicTBME€ MAarHUTHOTO MOJISI HA IIPOBOJHUK C TOKOM.
DneKTpoABUTaTeb IOCTOSIHHOTO TOKA.
UccnenoBanue siBiaeHUs 3eKTpOMarHuTHOM HHAYKIMU. OnbiTel Dapazes.
3aBUCUMOCTD HaIIPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BOSHUKHOBEHHUSI.
DneKTporeHepaTop NOCTOSIHHOTO TOKa.
Jlabopamopmvie pabomvl u onvimol
OmnbITH IO HAOTIOACHUIO SJICKTPU3AIUH TEJI MHIYKIIMEH 1 IPU cONTpUKocHOBeHUN.ViccenoBanue
JEHCTBUS STIEKTPUUYECKOTO OISl HA MPOBOJHUKY U AUAJIEKTpUku. COOpKa U mpoBepKa padoThl
AIIEKTPUYECKON LIEMIH OCTOSIHHOTO TOKA.
W3mepenue u peryinpoBaHue CUIIbI TOKA.
N3mepenue u peryiupoBaHue HaMPsHKEHUSI.

HccnenoBanue 3aBHCHMOCTH CHUTBI TOKa, UIYIIETO qepe3 pesucrop,
OT COITPOTHBIICHUS PE3UCTOPA U HATIPSDKEHHS Ha PE3UCTOPE.
OnbITE,  JIEMOHCTPHPYIOIIHE 3aBHCUMOCTh AIEKTPUIECKOTO COTIPOTHBIICHHUS

MMPOBOJIHHUKA OT €r0 JUTHHBI, TIJIOMIAN TTOTIEPEYHOTO CEUCHUS M MaTepuara.

[TpoBepka mpaBuia CIOKEHUS HAMPSHKEHUM MPU MOCIIEI0BATEILHOM COCTUHEHUHUIBYX
PE3UCTOPOB.

[TpoBepka mpaBmIa U1t CUITHI TOKA TIPH MApAIETLHOM COSIMHEHUN Pe3ucTOPOB.OnpeieeHne

PpabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIJIEIsAEMO Ha pe3uctope. MccnenoBanue

3aBUCHUMOCTH CHJIBI TOKa, UAYIIETO yepes JaAMIIOYKY,

OT HaIPsHKECHUS Ha HEW.

Onpenenenue KII/] narpeBaresns.

HccnenoBanne MarHUTHOTO B3aUMOACUCTBUSI MOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl OCTOSIHHBIX MAarHUTOB MPU UX 00bETMHEHUU HUpa3AeIeHUH.

HccnenoBanue neiicTBUS 3JEKTPUUECKOTO TOKa HA MATHUTHYIO CTPEJIKY.

OneIThl,  JI€MOHCTPUPYIOIIHE 3aBHCHUMOCTh CWJIBI  B3aUMOJEUCTBUS KaTyLIKHC
TOKOM M MarHuTa OT CHJIbI TOKA U HANPaBJICHHS TOKA B KaTYIIIKE.

N3yueHue aeiicTBUSI MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KoHncTpyrnpoBanue u u3ydenue paboThl 3JIEKTPOIBUTATEIS.

Namepenne KII/] anexTpoaBurarebHOM YCTaHOBKH.

OnBITHI IO UCCIIEJOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON UHIYKIUH: UCCIIETOBAaHHUEU3MEHEHHM
3HAYEHUS U HAIIPABJICHUS UHIYKIHOHHOTO TOKA.

9 KJIACC
Pa3znen 8. Mexanunueckue siBJICHUA
Mexannuyeckoe JBHkeHue. MarepuanpHas Touka. Cuctema otrcdy€ra. OTHOCHUTENBHOCTH
MEXaHWYECKOTO  JBWKEHMs. PaBHOMepHOe  mpsiMosiMHelHOe — aBwkeHue. HepaBHomepHoe
IpsIMOJIMHENHOE ABMKeHne. CpeHsst 1 MTHOBEHHAsl CKOPOCTh TeNa IIPU HEPAaBHOMEPHOM JIBUYKEHUM.
Yckopenue. PaBHOyckopeHHOE MpsiIMONIMHEHOe BrkeHne. CBOOOHOE MaeHHe.
Onpitel ["anunes.
PaBHOMepHOe JBIKEHHME 1O OKpyxkHOCTH. Ilepon u dwactora oOpamieHus.
JInneliHas U yriosasi CKOpoCcTH. LleHTpocTpeMuTenbHOe YyCKOPEHHE.
IlepBbiit 3akoH Hprorona. Bropoit 3akoH Herotona. Tperuii 3akoH HbroToHa.
[IpuHLHI CyIIEpIIO3ULINH CHIL
Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuiaa TPEHUS CKOJIBKEHMS, CHJIAa TPEHUS IOKOS,
JIpYTrUe BUbI TPEHUS.
Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEeHHe CBOOOJHOrO majeHus. J[BuxeHue
ma”eT Bokpyr CousHua. IlepBas kocMudeckast ckopocTb. HeBecoMOCTh M IEPErpy3KH.



PaBHOBecue maTepuanbHON TOYKH. AOCOMIOTHO TBEpHOE Teno. PaBHOBecwe TBEpPHOTO Tena ¢
3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuibl. LIeHTp TskecTu.

Nmnynsc tema. U3menenue wummynbca. Mmnynbe cuiibl. 3aKOH COXpPAaHEHUS] HMMITYJIbCa.
PeaktuBHOE NBUKEHUE.

Mexanunueckasi paboTa ¥ MOITHOCTh. PaboTa cuit TspkecTH, ynpyroctu, Tpenusi. CBs3b SJHEPruu U
pabotel. IloTeHIManpHAsT HEPTHs TeNa, MOJHSATOTO HAJ TOBEPXHOCTHIO 3emiid. [loTeHIMabHAsS
SHeprus cxatod mnpyxuHbel. Kunetnueckas sHeprus. Teopema 0 KMHETMUECKOW SHEPrUM. 3aKOH
COXpaHEHUs MEXaHUYECKON SHEPTHH.

Jlemoncmpayuu

Habnronenne MEXaHU4eCKOTO JIBUKECHHUS TeJla OTHOCUTEIBHO PA3HBIX TEJT OTCYETA.

CpaBHeHMe MyTel U TPAEKTOPUN JBUXKEHUSI OJTHOTO U TOTO K€ TeJIa OTHOCUTEIbHOPA3HBIX TEJ
OTCYETA.

N3mepenne ckopoCTH B YCKOPEHUS IPSIMOJIMHEWHOTO ABMKeHus. MccnenoBanue

MIPU3HAKOB PABHOYCKOPEHHOTO JIBMYKCHHS.

Habmronenue nBUKeHUs Tesa M0 OKPYKHOCTH.

HaGnronenue MEXaHUYECKUX SABJICHUHM,  TPOUCXOJISAIINX B CHUCTeME  OTCu€Ta
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCUTEIHHO KaOMHETA(PU3UKH.

3aBUCUMOCTh YCKOPEHHSI TeJla OT MacChl TeJla U JICHCTBYIOMIEH Ha Hero cuibl. Habmronenne

pPaBEHCTBA CUJI IIPU B3aMMOICUCTBUH TEIL.

N3menenune Beca Tena mpu YCKOPEHHOM JIBH)KCHHH.

[Iepenaua ummynbca npy B3anMOJEHCTBUAN TEN.

[IpeobpazoBaHust JHEPTUU MPU B3aUMOJICHCTBUH TETI.

CoxpaHeHne UMITYJIbCa ITPU HEYIPYTrOM B3aUMOICHUCTBUH.

CoxpaHeHHe UMITYJIbCa ITPU a0COIOTHO YyIIPyroM B3aumoaeiictsun. Habmonenne

PEaKTUBHOTO JABMKCHUSI.

CoxpaHeHre MEXaHUYECKOH YHEPTUHU TIPH CBOOOTHOM TaJICHHUH.

CoxpaHnenue MEXaHUYECKOHI SHEPruu  TpU  JBWKEHUW  Tella TMOJ JCHCTBUEM
MPYKUHBI.

Jlabopamopmwvie pabomul u onvimol

KonctpynpoBanue Tpakra [uisl pa3sroHa M JajJbHEHIIEr0 PaBHOMEPHOIO JIBUKEHHUS IIapuKa WU
TEJIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJBKEHHUsST Opycka WM ABM)KEHUS IIapUKaro HaKIOHHOU
IIJIOCKOCTH.

OrnpeneneHre yCKOpeHHs Tena MpyU PaBHOYCKOPEHHOM JBHKEHUH IO HAKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BpPEMEHU IPU PABHOYCKOPEHHOM JIBUXKEHUHM 0e3
HayalibHOUN CKOPOCTH.

[IpoBepka rUMoOTE3bI: €Cl MPU PABHOYCKOPEHHOM JBIDKEHUHM 0O€3 HavyalbHOW CKOPOCTU IMyTH
OTHOCSITCS KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOIINE IPOMEKYTKUBPEMEHH OJIMHAKOBBI.

HccnepoBanue 3aBUCHUMOCTU CUJIbI TPEHHSI CKOJIBKEHHSI OT CHJIBI HOPMaJIbHOTO/IABJICHHUS.

Omnpenenenue k03 PUIIEHTa TPEHUS CKOJIbKEHHUSL.

Ornpenenenue KECTKOCTU MPYKUHBI.

Onpenenenue paboOThl  cuUIIBI  TPEHUS TNPU  PABHOMEPHOM JIBIJKEHUM  Tela
110 TOPU30HTAIBHON MMOBEPXHOCTH.

Omnpenenenre pabOTHl CHIIBI YIPYrOCTU MPH MOABEME Tpy3a C HCIOIb30BAHUEM
HEMO/ABIKHOTO U MOABUXHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUs SHEPTUH.

Pa3nen 9. Mexanuyeckue KoJieOaHUsI U BOJIHBI

KonebarenbHoe maBmwkeHue. OCHOBHBIE XapaKTepUCTUKU KoOJeOaHWIl: TMEpHoJ, dYacToTa,
amruMTyna. MatemaTHdeckuil M IPpYy>KUHHBIN MasaTHUKU. [IpeBpaienne sHepruu mpu KojiedareaTbHOM
JBUKEHUM.

3aryxawmue konebaHusa. BolHyXkIeHHbIe KojneOaHus. PezoHaHc. MexaHUYECKHE BOIHBI.
CBoiicTBa MexaHuueckux BOJH. [IpogosibHble M monepedyHble BOMHBI. J[JIMHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHusl. MexaHu4YecKre BOJIHBI B TBEPIOM Telle, CEHCMUYECKUE BOJIHBI.



3ByK. 'poMKOCTB 3ByKa U BbicoTa TOHA. OTpaxkeHue 3Byka. UH(Ppa3ByK U yabTpa3ByK.
Jlemoncmpayuu

Habnronenue xoneGaHMii Tel 1Mo1 ASHCTBUEM CHIIBI TSDKECTH U CUJIbl yripyroctu. Habmonenue

KoJie0aHMH Tpy3a HAa HUTH U HA MPY>KUHE.

Habnronenue BeIHYX/IEHHBIX KOJIeOaHMi U pe3oHaHca. PacripocTpanenue

IIPOJIOJIbHBIX U MOTIEPEUHbIX BOJIH (Ha Mojeinn ). Haboienue 3aBUCUMOCTH BBICOTHI

3BYKa OT YacCTOTHI.

AKyCTUYECKHI pE30HAHC.
Jlabopamopmvie pabomvl u onvimol

Onpenenenne 4acToThl U Mepro/ia KojaeOaHui MaTeMaTu4eckoro MaaTHuka. OnpeneneHue

4acTOThI U NIEpHUOA KoJebaHu IPyKUHHOTO MasiTHUKa VccreoBanye 3aBUCMMOCTH TEpHOJA

KoJieO0aHUM MMOJBEIIEHHOTO0 K HUTH Tpy3a
OT JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH nepuoja  KoJyiebaHMi IIPYKUHHOTO MasATHHUKA
OT Macchl rpysa.

[IpoBepka He3aBUCUMOCTH Neproia KojaebaHuil Tpy3a, MOABEHIEHHOIO K HHUTH,0T MacChl
rpysa.

OneIThl, JAEMOHCTPHUPYIOLIUE 3aBUCUMOCTD nepuoja KoJjedaHuiu PY>KMHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.

N3mepenue yckopeHus CBOOOIHOTO Na/ICHUS.
Pazgen 10. DiiekTpoMarHuTHOE 1MOJIe M DJIEKTPOMATHUTHBIE BOJIHBI

DIIEKTPOMarHuTHOE ToJIe. DIIEKTPOMAarHuTHBIE BOJIHBI. CaoiicTBa

3JIEKTPOMATHUTHBIX BOJIH. lkana 3IIEKTPOMArHUTHBIX BOJTH. HWcnonb3oBanue

AIIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U.

DJeKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Jlemoncmpayuu

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

BosHOBBIE CBOIICTBA CBETA.
Jlabopamopnwsie pabomul u onvimol

N3ydeHue CBONCTB 371€KTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOMIIBHOTO TenedoHa.
Pasznen 11. CBeToBbIe ABJICHUA

JlyueBas mozenb cBeta. crounuku cBeta. [IpsamomnrHeitHoe paclipocTpaHEHHE CBETA. 3aTMEHUS
Counnna u JIynel. Otpaxkenue cBeta. [1nockoe 3epkano. 3aKoH OTpaKeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lolHOe BHYTpEeHHEE OTpa)KEHUE CBETA.
Hcnonib30BaHKe NOJHOTO BHYTPEHHETO OTPAXEHHS B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xoxa mydeit B nuH3e. OnTuyeckas cucrema doToanmnapara, MUKpPOCKONA U TeJIECKOMa.
I'ma3 kak ontuyeckas cucreMa. ban3opykocTh U JaabHO30PKOCTb.

Paznoxxenne Oemoro cera B crekTp. OmbiTel HeloToHa. CrokeHHE CHEKTPabHBIX IIBETOB.
Hucnepcus cBera.
Jlemoncmpayuu

[IpsimonmHetHOE pacpoCTpaHEeHHE CBETA.

OTtpaxkeHue cBeTa.

[Tonyuenue n3o0pakeHUH B MJIOCKOM, BOTHYTOM M BBIMYKJIOM 3epkanax.[Ipenomienue cBera.

OnTuyeckuii CBETOBO/I.

Xon nyueit B cobuparomieit aunze. Xon

Jy4el B pacCeUBAIOILIEH JIUH3E.

[Tonyuenue n300pakeHU ¢ TOMOIIBIO JTUH3.

[Mpunanun neiictBus oToamnmapara, MUKpPOCKOTa U Teneckona.Moaenb

riasa.

Pasnoxxenue 6emoro cBera B CIIEKT.

[Tonyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX LIBETOB.
Jlabopamopmwsie pabomvl u onvimol

HccnenoBanue 3aBUCUMOCTH YTJ1a OTPAKEHUsI CBETOBOTO JIy4a OT yriia najeHus.M3yuenue



XapaKTePUCTUK N300paKEeHHUS TIPeaAMETa B IUIOCKOM 3epKaJie.

HccnenoBanue 3aBUCMMOCTH yria MPEIOMIIEHHS CBETOBOTO Jiyya OT YIJla IaJICHUsHA IPaHULEe
«BO3LYX—CTEKIIO».

[Toyuenue n300pakeHUH C MOMOIILI0 COOUPAOIIEH JIMH3HI.

Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTUYECKON CHIIBI coOuparomieii JTuH3bl. ONBITH MO

Pa3IoKEHUI0 OEIOro CBETA B CIEKTP.

OmnBITH IO BOCTIPHUSITHIO I[BETA IPEMETOB NP WX HAOIIOACHUH Yepe3 IBETOBBIE (DMIIBTPHI.
Pa3nen 12. KBaHTOBbBIE SIBJIEHUS

OmnbiTel Pesepdopna w mmanerapHas monens aroma. Mogens aroma bopa.
Hcnyckanue u norsomeHue ceera aroMoM. KBaHTel. JInHelHyaThle CIIEKTPHI.

PannoaktuBHOCTh. Anlb(pa-, 6eTa- U ramma-usnydenus. CtpoeHre aToMHoro sigpa. Hykionnas
MOJieNb aTOMHOro siapa. M3ortomsl. PannoaxtuBHble mpeBpamenus. [lepnox momypacnaga aTOMHBIX
snep.

SnepHble peakuuu. 3aKOHbl COXpPaHEHMs 3apsAJ0BOTO M MAacCOBOIO YHUCEN. DHEprus CBS3H
aToMHbIX sifep. Cs3p Macchl U 3Hepruu. Peakuuu cuHTe3a u neneHus suep. Mctounuku sHepruu
Connua u 3B€37.

SAnepHas sHepreTuka. JIeHCTBUS paJuOaKTUBHBIX U3JyUYECHUN HA )KUBBIE OPraHNU3MBI.
Jlemoncmpayuu

CrieKTphl U3ITy4eHHS U MTOTJIOIIEHUS.

CrieKkTphl pa3anMyHbIX Ta30B.

CrnexTtp BoJ0poIa.

Habmonenue TpekoB B kamepe Bunbcona. Pabora

CUETYMKA HOHU3UPYIOLIUX U3TyUSHHH.

Perucrpanus nzimydeHus NpupoIHbIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnvie pabomul u onvimol

Habmonenue criiomHbIX U TMHEHYATHIX CIIEKTPOB U3ITy4EHUS.

HccnenoBanue TpekoB: M3MEpPEHUE SHEPTUM YACTULBI 10 TOPMO3HOMY ITYTH(IIO
dboTtorpadusim).

N3mepenue paaroakTHBHOTO (GOHA.

IToBTOPUTEILHO-0000 1AM MOTYJIb

[ToBTOpUTENBHO-0000IIAOIUNA MOYJIb TMPEAHA3HAUYEH ISl CHUCTeMAaTHU3alu H O000OIIeHUS
MPEIMETHOTO COJIEP’KaHUSA M OIbITa JEATEIbHOCTH, MPUOOPETEHHOTO MPH M3YYEHHH BCErO Kypca
¢bu3MKM, a Takke Uid IMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 53K3aMeHy 1o (u3uKe st
00yJaroIMXcsi, BRIOPABIIMX 3TOT YYCOHBIHTIPEAMET.

[Ipy u3yyeHun NaHHOTO MOAYJIA PEANU3YHOTCS U CUCTEMAaTU3UPYIOTCS BUABI JI€ATEIbHOCTH, Ha
OCHOBE KOTOPBIX OO0ecreyuBaeTcsi IOCTHIKEHHE TMPEAMETHBIX U METalpeIMETHBIX IIaHHPYEeMbIX
pe3ynbTaToB 00ydeHus, (GopMupyeTrcs €cTeCTBEHHO-HaydHas TpPaMOTHOCTh: OCBOCHHME HAyYHBIX
METO/IOB UCCIIEIOBAHUS SIBJICHUN MPUPOJIbI U TEXHUKH, OBIIAJICHUE YMEHUSAMU OOBSICHATH (PU3HUECKUE
SIBJICHUS,IPUMEHSS TIOJIyUCHHbIE 3HAHMs, pellaTh 3aJa4yd, B TOM YHUCJIE KadyeCTBEHHbIE U
JKCIIEPUMEHTAJIbHBIE.

[IpyuHUIMNIMAIBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pasjelia peaju3yeTcs 3a CYET TOro, 4YTO
oOyuaromuecs BBIMOIHIIOT 33aHNs, B KOTOPBIX UM MPEAIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUI pPacro3HaBAaTh U HAYYHO OOBACHATH (PU3UUECKUE SIBJICHUS B
OKpPY’Karolllel IPUPOJE U IOBCEIHEBHOM JKU3HH;

HCIOJIb30BaTh HAYYHbIE METOIbI MCCIIEIOBAHNS (PU3UUECKUX SABJICHHUM, B TOM YHUCIIEIS IPOBEPKH
TUIIOTE3 U NOJyYEHHs] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4dHbIE OCHOBBI HauOoJiee BaKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, MPAaKTHYECKOTO MCIIOJIb30BAHMS PA3IMYHBIX HCTOYHUKOB DHEPIMM HA OCHOBE 3aKOHA
IIPEBPALLEHUS U COXPAHEHMS BCEX N3BECTHBIX BUJIOB SHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKEHA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3yuenne ¢u3MKM Ha ypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs HAIMpPABICHO Ha
JOCTUKEHHUE JIMYHOCTHBIX, METAIIPEIMETHBIX U IIPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTAaTOB.

JUYHOCTHBIE PE3YJbTATbBI

B pesynbrare m3ydeHuss (U3NKH Ha YpOBHE OCHOBHOIO OO0IIero oOpa3oBaHUSY
oOyuaromierocs OyayT c(OpMUPOBAHEI CIEAYIONINE TUYHOCTHBIC PE3YJIbTATHI B YACTH:
1) naTpHoOTHYECKOr0 BOCHHTAHMS:

MPOSIBIICHUE MHTEpPeca K UCTOPUH M COBPEMEHHOMY COCTOSTHHIO POCCHUCKON(U3HUECKON
HAyKH;

LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(U3HUKOB;
2) rpasaaHCKOro M AyX0BHO-HPABCTBEHHOI0 BOCIHTAHMUS:

TOTOBHOCTb K aKTI/IBHOMy yqaCTHIO B 06CY)K)I€HI/II/I O6HICCTB€HHO-3H21‘-II/IMI>IX " 3TUYCCKUX
po0ieM, CBSI3aHHbBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (PU3UKH;

OCO3HAHHUEC BA)KHOCTH MOpa.]'H)HO-STI/I‘-IeCKI/IX HpI/IHHI/IHOB B ACATCIBHOCTU y‘—IéHOl"O;

3) acTeTHYecKkoro BOCHUTAHMS:
BOCIIPUATHE OCTETHMYECKUX KaueCTB (HM3UYECKOM HAayKd: €& TIapMOHMUYHOTO MOCTPOEHHS,
CTpOroCcTtu, TOYHOCTH, TAKOHUYHOCTHU,

4) HEHHOCTH HAYYHOI'O ITO3HAHMUA:

OCO3HAaHHUE IIECHHOCTHU q)HSquCKOﬁ HAayKH KaK MOIIHOI'0O MHCTPYMCHTA IMO3HAHHUA MHpPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONICH KYJIbTYpHI;

pa3BUTHE HAyYHOU JII0003HATENLHOCTH, HHTEPEca K UCCIIE0BATENbCKOM AEITEIbHOCTH;

5) popMupoBanus KyJLTYPbI 310POBbS H SMOIHOHAIBLHOTO 0.J1ATOTIOJTY YHSI:

OCO3HAHHE IIEHHOCTH 0e30mMacHOro oOpasza *KHU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHUPE,
BAKHOCTH TMpaBWJI 0€30MacHOTO TMOBEICHUS Ha TPAaHCIOPTE, HA JIOPOTax, C AIIEKTPUYECKUM U
TEIJIOBBIM 00OpYIOBaHUEM B IOMAIIIHUX YCIOBUSIX;

chOpMUPOBAHHOCTh HaBbIKa peduIeKCHH, NMPU3HAHUE CBOErO IpaBa Ha OMMOKY U TaKOro e
IpaBa y Ipyroro 4ejoBeKa;

6) TpyaoBoro BocnuTanus:

AKTMBHOE yYacTHE B PELICHMM TNPAKTHYECKUX 3a7ad (B PaMKaX CeMbH, 0Opa30BATEIBHOI
OpraHM3alliH, TOPOJIA, Kpas) TEXHOJOTHYECKOH M COLMANGHOM HAIPABIECHHOCTH, TPEOYIONINX B TOM
upcie U (pU3HUECKHX 3HAHMIL;

MHTEpEC K IIPAKTHUECKOMY H3YdEHHIO IPO(ECCHi, CBA3AHHBIX ¢ (PH3HKOIL;

7) 7K0J0rMIeCKOro BOCHUTAHNSI:
OpHEHTalus Ha IPUMEHEeHUe (pU3NYECKUX 3HAaHUN IS pelleHus 3aa4d B 00JacTH OKpYKarolen
cpenbl, IITIAHNPOBAHUS IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX TOCIICCTBUIAIA OKPYKaIOLIel cpebl;
OCO3HAaHUE INI00ATBHOT0 XapaKTepa SKOJIOTHUECKUX IPOOJIeM U IyTeil UX peleHus;

8) aJanTauuy K U3MEHSIIOIMMCSH YCJIOBUAM COLUATBHON M PUPOIHOM Cpeabl:
MOTPeOHOCTh BO B3aMMOJCWCTBUM IMPHU BBHINOJIHEHUU HCCIEIOBAaHUI M MPOEKTOB (hHU3MUECKOM
HAINPABJIEHHOCTH, OTKPBITOCTD OIIBITY U 3HAHUSIM JIPYTHUX;
MIOBBILIIEHUE YPOBHS CBOCH KOMIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JIEeATEIbHOCTh; MOTPeOHOCTh
B (OpPMUPOBAHNHU HOBBIX 3HAHHIA, B TOM 4Hclie GOPMYIUPOBATH UIICH,
MOHATHS, TUTIOTE3bI O PU3NIECKIX OOBEKTaX U SIBICHUSX;
OCO3HaHHE AePUIIMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEN B 001acTH (PU3UKY;
TUTAHUPOBAHUE CBOETO PAa3BUTHSI B MPUOOPETECHHHM HOBBIX (PH3MYECKUX 3HAHUI; CTpeMIICHHE
aHAJIM3UPOBATh U BBISBIATH B3aMMOCBSI3U MPHUPOJILI, 0OIIIECTBA U
HSKOHOMHMKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
OIICHKAa CBOMX JICMCTBUI C YUETOM BIHSHHS HA OKPYXKAIOIIYIO CPEly, BO3MOXKHBIX TTI0OATHHBIX
MOCJICJICTBUIA.



METAIIPEIMETHBIE PE3YJIBTATHBI

B pesynbraTe ocBOGHHS MPOrpaMMsbI 10 (U3MKE Ha YPOBHE OCHOBHOT'O 0OILIEro 00pa3oBaHUs y
oOyuaromierocs oyayt chopMHUPOBaHBI METamlpeIMETHBIE  PE3ylIbTaThl,  BKIIOYAIOIINE
MO03HABATEIbHbIC YHUBEPCAJIbHBIC yUeOHBIC JEHCTBUS, KOMMYHHKATHBHBIC YHHBEpCaIbHbIE ydeOHBIC
JEWCTBUS, PEryIsTUBHbIC YHUBEPCAIbHBICYIeOHbIE ICHCTBHSL.

IMo3naBaTebHble YHHBEpPCAJIbHbIE yueOHbIe JeiicTBUSA
Ba3oBble jloruueckne eicTBus:

BBISIBJIATh M XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKKM OOBEKTOB (SBJICHHWI); YCTaHABIMBATH

CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS
11t 0000IIEHHS U CPaBHEHHS,

BBISBJIATE 3aKOHOMEPHOCTH W TIPOTUBOPEYMsT B pacCMaTpuUBaeMbIX (aKkTax, ITaHHBIX M
HAOJIOIEHUSAX, OTHOCSIIUXCS K (PU3NIECCKUM SIBIICHUSM;

BBISIBJIATH NTPUYMHHO-CJIC/ICTBEHHBIE CBSI3U MPU M3YUEHUH (U3NYECKUX SIBICHUH U TPOIIECCOB,
JeTaTh BBIBOJBI C HCIOJB30BAHWEM JIEAYKTHBHBIX W HHIYKTUBHBIX YMO3AKITIOUEHHH, BBHIIBUTATH
THIIOTE3BI O B3aUMOCBS3SIX (PU3UIECKUX BEINYNH;

CaMOCTOSITEJIbHO BbIOMpaTh cHocod pemieHust yueOHOU ¢usnueckod 3anaun (CcpaBHEHUE
HECKOJIPKUX BapUAHTOB pEHICHHS, BBHIOOP HamOoiee MOAXOISIMET0 € YYETOM CaMOCTOSTEIEHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciiefoBareabcKue qeiicTBUA:

WCTIOJIH30BaTh BOIPOCH KaK HCCIEIOBATEIbCKUNA HMHCTPYMEHT IO3HAHHS, IMPOBOJIUTH 1o

CaMOCTOSITEIEHO COCTABIICHHOMY IUIaHY OIIBIT, HECIIOXHBIN
bu3nYecKnii HKCIIEpUMEHT, HeOOJbIIoe WCCaeJoBaHne (U3UUYECKOTO SIBJICHUS; OIICHUBATh Ha

MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMALUIO, TIOITYYEHHYIO B X0/I€
HCCIIEIOBAHUS WM HKCIIEPHUMEHTA;

CaMOCTOATENIBHO (POpMYIHpOBaTh OOOOIIEHHS M BBIBOABI IO pe3yibTaTaM IPOBEAEHHOTO
HaOJII0/IeHUs, OIIBITA, UCCIIEIOBAHNUS;

IIPOrHO3UPOBATh BO3MOXKHOE JlJIbHEHIIee pa3BUTHE (U3UYECKUX IPOLECCOB, a TaKXKe
BBIIBUraTh MPEAIOI0KEHN 00 UX Pa3BUTUHU B HOBBIX YCIIOBUSX M KOHTEKCTax.

Pa6ora ¢ undopmanueii:

IPUMEHATh  PA3JIMYHblE METOAbI, MHCTPYMEHTBl W  3alpochl INpU  IOUCKE U 0TOOpE
MHGOpMALUY WK IaHHBIX C YYETOM IPeUI0KEHHON yueOHOH (hu3nyeckol 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATh MH(POPMALMIO PA3JIMYHBIX BHJIOB U
¢bopM npeacTaBiIeHUs;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMabHYIO (OpMy MpeAcTaBieHUs HUHGOpMaUM U
WUTIOCTPUPOBATh pEIIaeMble 33Jaud HECJIOXKHBIMU CXEMaMHM, JUarpaMMaMH, WHOW rpadukoil U ux
KOMOUWHAILIUAMU.

KoMMyHHKaTHUBHBIC YHHBepcaJbHble y4eOHbIe NCHCTBHS:

B Xoie oOcCyxzeHus ydeOHOro maTepuana, pe3yiabTaToB JIAOOPAaTOPHBIX pabOT U MPOEKTOB
3aJjaBaTh BOINPOCHI IO CYIIECTBY OOCY)KJaeMOM TeMbl UM BBICKa3bIBaTbh MJIEM, HAICJICHHbIC Ha
peleHue 3a/1auu ¥ NojJiepKaHue 0J1arokenaTesIbHOCTH OOIIEHUS;

COIOCTABJIATh CBOM CYXJIEHHMS C CYXJIEHHSAMM APYrMX YYacTHHUKOB JAMANOra, OOHapyKUBaTh
pasauyuue U CXOACTBO MO3ULIMM;

BBIPAYKATh CBOKO TOUKY 3PEHHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEJCTaBIATh PEe3yJAbTAaThl BBINOJHEHHOTO (U3UYECKOTO0 OmbITa (IKCIEPUMEHTa,
UCCIIEIOBAHUS, ITPOEKTA).

MIOHMMATh U UCHOJb30BATh IPEUMYILECTBA KOMAHJHON U MHUBHIyalbHOM paOOThIPU peLIeHUN
KOHKpETHOU (pr3ndeckoit mpoOiemsl;

IIPUHUMATh LIEIM COBMECTHOM IESATENbHOCTH, OPraHNU30BbIBAaTh ACUCTBUS IO €€ TOCTHUKEHUIO:
pacrpenesaTh posu, oO0CY)KIaTh MPOLECCHl M Pe3ylbTaThl COBMECTHONH palboThl, 006001aTh MHEHHS
HECKOJIbKUX JIFO/IEH;

BBITOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3ysIbTaTa Mo CBOEMY HAIPaBICHHIO



U KOOPJUHUPYS CBOU JEMCTBUS C APYTUMHU WIEHAMU KOMaH/Ibl;

OLICHMBATh KAadyeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT IO KPUTEPUSAM, CAMOCTOSTEIHHO
c(OpPMYIMPOBAHHBIM Y4aCTHUKAMU B3aUMOJICHCTBUS.
PeryasitTuBHble yHUBepcajibHble y4eOHbIe NelicTBHS
Camoopranmzanms:

BBISIBJIATH TPOOJIEMBI B JKM3HEHHBIX M YYEOHBIX CHUTYyallMiX, TPEOYIOIIUX Ui PEHICHUs
(bU3NIEeCKUX 3HAHUH;

OPUEHTUPOBATHCSA B PA3JIMYHBIX NOJAXOJAaX MPUHATHS pElIeHUN (MHAMBUAYAJIBHOE, MPUHATHE
pellIeHus B IpyIIe, IPUHATHE PEIICHNUH TPYIIOoN);

CaMOCTOSITEIIBHO COCTABIISITh AJITOPUTM PElIeHUs (PU3NIECKON 3a]jaul WK TUTaHA MCCIIEOBAHUS
C Y4€TOM HMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IpEAaracMble
BAPUAHTHI PEIICHUN;

JienaTh BbIOOpP ¥ OpaTh OTBETCTBEHHOCTD 3a PELLIEHHE.

CaMOKOHTPOJIb, IMOLMOHATbHBIN HHTEJJIEKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllMH U IPeUIarath IUIaH €€ U3MEHEHHS;

OOBSACHATH MPUUYMHBI JOCTHKEHUS (HETOCTHKEHUS) PE3YIbTaTOB JESITEIbHOCTH, JaBaTh OLIEHKY
MIPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM 4YMCIE B XOJI BBINOJHEHUS (PUIUUECKOTO
UCCIIEIOBAaHUSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, HM3MEHHUBIIMXCS CHUTYallUi,
YCTaHOBJIEHHBIX OIIMOOK, BOHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIH U YCIOBHSIM.

CTaBUTb ce€0s Ha MECTO JpPYroro 4YejloBeKa B XOJi€ CHOpa WM JUCKYCCHM Ha Hay4HYIO
TE€MY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYTOTO.

IpU3HABATh  CBOE MpaBO Ha OWMOKY NpU  peleHMH  (QU3MYECKMX 3aJad WM B
YTBEPKICHUIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO APYyroro.

NPEAMETHBIE PE3YJIBTATDI

K koHIy 00y4yeHus B 7 Kjacce MpeIMETHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPAXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIMXCS YMECHHM:

UCIIOJb30BaTh TOHATHS: (DU3MYECKHEe W XHMHUYECKHE SIBJICHUsS, HAOIOJCHUE, SKCICPUMEHT,
MOJIeNib, THIIOTE3a, COUHUIBI (U3NYCCKUX BEIUYMH, aTOM, MOJICKYJIA, arperaTtHbie COCTOSIHHS
BemectBa  (TBEpAOE, OKHIKOE, Tra3000pa3HOE), MEXaHM4YeCKoe [JBW)KCHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, paBHOJCHCTBYIOmAs cuil, Aedopmanus (ymnpyras,
TUTACTHYECKAs ), HEBECOMOCTh, COOOIIAIONINECS COCY/IBI;

pasznmuyarh sBieHUs (auddy3us, TEmIoBOe JBIMKEHHE YAaCTHI[ BEIIECTBA, PABHOMEPHOE
JIBMDKEHUE, HEPAaBHOMEPHOE JIBIDKECHHE, MHEPIUS, B3aUMOJICHCTBHE TEJl, PaBHOBECHE TBEPIBIX TEI C
3aKpEIUIEHHOW OCBIO BpAIICHUS, IMepelnava JaBICHHUs TBEPABIMH TEIaMH, JKUAKOCTSIMH W Ta3aMH,
aTMoc(epHOE JaBJCHUE, TUIABAaHUE TEJl, MPEBPAILCHUS] MEXaHHUECKOW DHEPruu) MO OMUCAHUI0 HX
XapaKTePHBIX CBOWCTB M HA OCHOBE OTIBITOB, JIGMOHCTPUPYIOIIHUX JAaHHOE PU3UUECKOE SBIICHNUC;

pacro3HaBaTh MPOSIBICHHE W3YYCHHBIX (DPU3MUYCCKUX SIBJICHUN B OKPYKAIOLIEM MHpPE, B TOM
yrcie GU3NIECKUE SIBIICHUS B MPUPOJIC: IPUMEPHI IBUIKCHUS C PA3IMYHBIMU CKOPOCTSIMU B )KHBOH U
HEXHUBOU MPHUPOJIE, ACUCTBUE CHIIBI TPEHHS B MPUPOJIC M TEXHHUKE, BIMSHUE aTMOC(HEPHOTO JaBIICHUS
Ha JKUBOW OpraHu3M, IUIaBaHUE PbIO, pbIYard B Telle YelIOBeKa, IPU 3TOM MEPEBOAUTH MPAKTHUECKYIO
3a/auy B y4eOHYIO, BBIICTATH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (DU3UUYECKUX SBICHUM;

OTHCHIBATh M3yYEHHBbIE CBOWCTBA Tel U (U3MYECKHE SIBICHUS, HCIHONIB3YS (U3HUYECKUE
BEITUYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPeMs, MyTh, CKOPOCTh, CPEAHSISI CKOPOCTh, CHia
yIPYroCTH, CUJa TsDKECTH, BEC Tela, cuila TPeHus, AaBiieHue (TBEPIOTO Tena, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHUUECKasi paboTa, MOIIHOCTh, TJIEYO CHIIbI, MOMEHT CUJIbI, KO (HUIIUEHT
MOJIC3HOTO JICHCTBUS MEXaHW3MOB, KHWHETHYECKas M TMOTCHIMAIbHAS JHEPTus), MpPU OMUCAHHUH
MPAaBWJIBHO TPAKTOBATh (DM3MUECKUN CMBICT HCIOIB3yeMbIX BEJIMYMH, UX O003HAYCHUS W €IUHUIIBI
(Gu3MYECKUX BENUYHMH, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME MAHHYIO (U3WYECKYIO) BEIHYUHY C
JIPYTUMU BeTMYMHAMH, CTPOUTH padKy U3YUEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEIHYNH;

XapaKTepu30BaTh CBOWMCTBAa Tel, (pU3MYECKHe SBICHUS M MPOIECCHI, HCIONb3YysS MpaBHIIa



CIIOXKEHMsI cuil (BIOJIb OJHOW mpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, IpaBHIIO
paBHOBecusi pbluara (0J0Ka), «30JI0TOE TMPABHIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHHYeCKOM
SHEPTUHU, IPU ITOM J1aBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHA U 3aIHCHIBATh €0 MaTeMaTHYECKOe
BBIPAKEHUE;

OOBSICHATh (pU3NYECKHE SIBJICHMS, TPOLECCHl W CBOWMCTBA TEJI, B TOM YHCIIE HB KOHTEKCTE
CUTYyallull TNPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BbIABIATh I[PUYUHHO-CIIEACTBEHHbBIE CBS3H,
CTpOWTh OOBsSCHeHHMEe U3 1-2 JOTMYeCKMX mIaroB ¢ OMopod Ha 1—2 W3Yy4EHHBIX CBOMCTBA
bu3nvecKux SABICHHH, (PU3NIESCKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemaTh pacuy€THbIe 3amauu B 1-2 JEHCTBUS, MCHOJB3ysS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢u3nveckue BENWYMHBI: HAa OCHOBE aHalW3a YCJIOBHSA 3a/a4d 3alllCHIBATh KPAaTKOE YCIOBHE,
MOJICTABIIATh (DPU3MYECKHE BEIWYMHBI B (DOPMYIBI M TPOBOAMTH PACUEThl, HAXOIUTH CIIPABOYHEIC
JaHHbIE, HEOOXOIMMBIE I PEUICHMs 33/ay, OLEHUBATh PEATUCTUYHOCTh MOJYYEeHHOW (PU3HUYECKOM
BEJIMYUHBL;

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOKHO pEIIUTh HpHU TNOMOIIM (U3NYECKUX METOJIOB, B
ONMCAHWU HCCIIEOBaHMS BBIJICNIATH IPOBEPSEMOE MPEANOoIOKeHHe (THIOTe3y), pas3inyaTb WU
MHTEPIPETUPOBATH NOJYUEHHBIN Pe3yabTaT, HAXOIUTh OIUMOKU B XOJI€ OMbITA, J€JIaTh BBIBOJBI IO €TI0
pe3ynbpTaTam;

MIPOBOJUTH OTMBITHl MO HAOIIOACHUIO (DU3HUECKUX SBJICHUN WINM (PU3NYECKUXCBOUCTB TEN:

(dbopMynupoBaTh MpoBEPSIEMbIE MPENINOJI0KEHUS, cOOUpaTh YCTAHOBKYH3 IPEIOKEHHOTO

000pyI0BaHus, 3aMUCHIBATh X0 OMBITa U (POPMYIUPOBATH BBIBOIbI; BHITIOIHATE MPSIMblE U3MEPEHHUS

paccTosHUS, BpEMEHH, MaccChl Tena, 00bEMa, CUITbI

U TemIepaTypbl C HCIOJb30BAaHMEM AHAJIOTOBBIX M LHU(POBBIX NMPUOOPOB, 3aMUCHIBATh MOKA3aHUS
MPUOOPOB C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJIUTHh HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (U3MUECKOM BEIMYMHBI OT JAPYrod
UCIOJb30BAHUEM MPSIMBIX H3MEPEHUM (3aBHCHMOCTH IIyTH PABHOMEPHO JBHXKYLLETOCs Tena OT
BPEMEHU [BW)KEHHUS Tella, CHJIbl TPEHHUsS CKOJIBXKEHHMs OT Beca Tejla, KadyecTBa 00paboTKH
MIOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CHIJIBI TPEHHS OT IUIOIIAJU CONPUKOCHOBEHMS TEJl, CHJIbI
YIPYrOCTH OT YAJIMHEHUS NMPYXKHUHbI, BHITAIIKABAIOIIEH CHIIBI OT 00bEMa MOTPY:KEHHOW 4acTH Tena U
OT MJIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH T€JNa, OT INIyOHHBI, HA KOTOPYIO OTPYKEHO
TeJO0, YCIOBUM IJIaBaHUs TeJl, YCJIOBHM paBHOBECHsI pblyara M OJIOKOB, y4acTBOBaTh B IIAHUPOBAHUU
y4eOHOro HcCClleIoBaHMsl, cOOMpPaTh YCTAHOBKY M BBINOJIHATh U3MEPEHUs, cilenys IMpeIoKEHHOMY
IUIaHy, (UKCUpPOBAaTh pe3yJbTaThl IOJYYEHHOM 3aBUCUMOCTH (DU3MYECKMX BEIMYUH B BHJE
IIPEUIOKEHHBIX TaOMUI M IpadUKOB, JeNaTh BBIBOJBIIO PE3yJbTaTaM HUCCIIEAO0BAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BENIWYHMH (IUIOTHOCTh BELIECTBA JKUAKOCTH M
TBEPJIOTO Teja, CUJIa TPEHUS CKOJIBXKEHHUS, JABJICHUE BO3/yXa, BHITAJIKUBAIOLIAS CHJIA, JEHCTBYIOIIAs
Ha MOTPYKEHHOE B )KUAKOCTh TeJO0, KO3()HUIIMEHTII0NIE3HOTO 1eHCTBHS TPOCTBIX MEXaHU3MOB), CIEys
IPEUIOKEHHOW HMHCTPYKLMHU: TpU BBINOJHEHUHM HU3MEPEHUNl cobupaTrh SKCHEPUMEHTAIbHYIO
YCTaHOBKY Y BBIYHMCIIATH 3HAYEHUE UICKOMOM BEJIMUMHBI;

coOuroIaTh MpaBuiia TEXHUKU O€3011aCHOCTH MPH paboTe ¢ 1ab0paTOpHBIM 000PYIOBAaHUEM;

yKa3blBaTh NPUHIMIBI JEHCTBUA HPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILAIOIIMECs COCylbl, OapoMerp, pbluar, IMOJBMXXHBIH U HENOJBMXHBIM OJIOK,
HaKJIOHHAas IJIOCKOCTb;

XapaKTepu30BaTh NMPUHIMIBI JAECHCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpPOH Ha X OMHUCAaHMs (B TOM YHCIE: MOJAIIMITHUKU, YCTPOHUCTBO BOJONPOBOJA, THAPABIMYECKHNA
IIpecc, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMETp), HUCMOJb3ysd 3HAHUSA O CBOWCTBAX
¢bu3nUecKkux ABIEHUH U He0OXoIMMBble(pU3NIECKHUE 3aKOHBI M 3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPH! (HAXOIUTh MH(MOPMALMIO O MpUMEpPax) MPAKTUYECKOrO HCIHOJIb30BaHUS
¢u3nYecKuX 3HAHUM B MOBCEJIHEBHOW JKM3HU Ui oOecriedeHUs: Oe30MacCHOCTH IMpU OOpalleHuu ¢
npubopaMu ¥ TEXHUYECKUMH YCTPOWCTBAMM, COXpPAHEHHUS 370pOBbsi M COOJIOAEHUS HOPM
9KOJIOTUYECKOTO IMOBEJEHMS B OKpYXKarollelcpese;

OCYIIECTBISATH OTOOP HMCTOYHMKOB HMH(opManuu B VHTepHETe B COOTBETCTBHM C 33JaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUN U ITyTEM CpPaBHEHUS Pa3JIMYHBIX UCTOYHHMKOB
BBIJIENIATh HHPOPMALIUIO, KOTOPAs SIBJISETCS IPOTUBOPEUNBON UM MOKET OBITh HEIOCTOBEPHOM;



WCIOJIb30BaTh TIPU  BBIMOJIHEHWW YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYISPHYIO JHUTEPaTypy
(U3HUYECKOTO COACPIKAHUS, CIIPABOYHBIE MaTepUANBI, pecypchl ceTh MHTepHeT, BIaeTh MpuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, TPeoOpazoBaHus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBCHHBIC KpAaTKHUE THCHMEHHBIE M YCTHBIE COOOIICHHWS Ha OCHOBEe 2-3
HMCTOYHUKOB WH(pOpMAIMK (PU3UYECKOTO COJIEpKAHUS, B TOM 4YHCJIE MyOJIMYHO MAeNaTh KpPaTKHE
COOOIIEHUsT O pe3yJbTarax IPOCKTOB WM YYCOHBIX HWCCICIOBAHUN, TPH OSTOM T'PAMOTHO
WCII0JIb30BAaTh M3YYCHHBIH TOHATHWHBIN amnmapaT Kypca (U3WKH, COIMPOBOXKIATH BBICTYIUICHHE
MpE3EHTALNEN;

MIPY BBIIOJIHCHUN YUEOHBIX MPOCKTOB M MCCIICIOBAHUHN paclpenensaTh 00S3aHHOCTH B TPYIINC B
COOTBETCTBUHU C IOCTABJICHHBIMH 3a/ladyaMM, CIICIUTHh 3a BBHIIIOJIHCHUEM ILIaHA JCHCTBUM, aJeKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIQJ B JIEATEIBHOCTh TPYIIBI, BBICTPAUBATh KOMMYHHUKATHBHOC
B3aMMO/ICHCTBUE, YIUTHIBAS MHEHUE OKPYKAFOIIIHX.

K xonIty o6yuenus B 8 kiacce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAKATh
c(hOpMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHHM:

WCIIOJIb30BaTh MOHATUS: Macca U pa3Mephbl MOJIEKYJ, TEIJIOBOE IBUXKEHHWE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPHUCTALUIMYECKHE U aMop(HbIE Tela, HACBIIEHHBIM U
HEHACHIIIIEHHBIA Tap, BIAKHOCTh BO3/IyXa, TEMIEPATypa, BHYTPEHHSSIDHEPTHS, TEIUIOBOU JBUTATEINb,
AJIEMEHTApHBIA  DJIEKTPUUYECKUM  3apsil, DJICKTPUYECKOE TII0Jie, TPOBOJAHUKH W  JIUIJICKTPHKH,
MMOCTOSTHHBIN DJICKTPUUECKHI TOK, MAarHUTHOE TIOJIC; Pa3jINvaTh SBJICHHS (TEIMJIOBOE pPACIIUPEHUE U
cKaTue, Teruionepeaaya, TEIOBOe paBHOBECHE, CMauYMBaHKE, KAaTWJUIAPHBIC SBJICHHS, HCTIAPEHHE,
KOH/JICHCAIINsI, IIaBJICHUE, KpUCTaUTH3alus (OTBEpACBaHNE), KUIIEHUE, TerJionepeaayda
(TETUTONTPOBOTHOCTh, KOHBEKIIMS, W3Jyde€HWE), DJIEKTPU3aIUs TeJl, B3aUMOJCHCTBHE 3apsiioB,
JNEHUCTBUSL DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHWE, B3aMMOJICHCTBHE MAarHUTOB, JIEHCTBUE
MAarHuTHOTO TIOJII Ha TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHASIHHTYKIIHS) [0 OIHCAHUIO HX
XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB,

JTEMOHCTPHUPYIONIUX JaHHOE (PU3NUECKOE SBIICHHUE;

pacro3HaBaTh TPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SBICHHN B OKPYXKAIOIIEM MHpPE, B TOM
yucine (U3NYECKHE SBICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHUE W KalWJULSIPHBIC SBIICHUS B
MpUpoJie, KpUCTaLUIbl B mpupojne, uziaydeHue CoiiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pazoBaHHE POCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SBIICHHUS B aTMocdepe, SICKTPUYCCTBO
YKUBBIX OPTraHU3MOB, MarHUTHOETIOJIE 3eMJIH, Apeld MOITFOCOB, POJIb MArHUTHOTO TTOJIS TSl )KU3HH Ha
3emiie, MOJSIPHOE CHSHHE, NMPU 3TOM TEPEBOJUTh NMPAKTUYCCKYIO 3a7ady B Y4YEOHYIO, BBIJCISTH
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUECKHUX SBJICHHI;

OTNMCBHIBATh HW3YYCHHBIC CBOMCTBA Tel M (DU3MYECKUE SBIICHUS, HCIOJB3Yys (u3nyeckue
BEITMYMHBI (TeMIepaTypa, BHYTPEHHSS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YAENbHAs TEMI0EMKOCTh
BEIECTBA, YAeNbHAsl TEIUIOTA IUIaBIICHUS, YAeNbHas TEIUIOTa MapooOpa3oBaHUs, yIelbHAs TEIJIoTa
CrOpaHus TOIUIMBA, KOY(PQPUIMEHT IIOJIE3HOTO JCWCTBUS TEIUIOBOM MAIIWHBI, OTHOCHTEIIbHAS
BIIQYKHOCTB BO3/YyXa, dJEKTPUUECKUN 3apsif, CUJIa TOKA, EKTPUIECKOE HANPSHKEHUE, COMPOTUBIICHUE
MIPOBOJIHHKA, Y/IEIbHOE COPOTHBIICHNE BEIIECTBA, pab0Ta U MOIIHOCTh JIEKTPUYECKOTO TOKa), MPH
OTHMCAHUU TPABUIBHO TPAKTOBATh (DU3MYECKUII CMBICI HUCIOJb3YEMbIX BEJIMYMH, O0O3HAUCHUS H
€IUHULIBI (PU3HUECKUX BEIHYMH, HAXOIUTh (DOPMYIIBI, CBA3BIBAIONINE TAHHYIO (PU3UYECKYIO BEITMUYHUHY
C JpYrMMHU BEJIWYMHAMH, CTPOUTH TpauKu HM3yUYEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX BEIUYUH;
XapaKTepU30BaTh CBOMCTBA Tel, (U3NYECKHE SIBICHUS U MPOLIECCHI, UCTIOIb3YsI OCHOBHBIE MOJIOKEHHUS
MOJIEKYJISIPHO-KUHETHYECKOH TEOpPHH CTPOEHHS BEIECTBa, MPHUHIUI CYMEPHO3UIMu Tojel (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHHMs 3apsiaa,3akoH OMa Juid ydacTKa Iemnu, 3akoH JlKoyms—
JleHma, 3aKOH COXpPaHEHHUs OHHEPrUM, MPH STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3alMUCBIBAaTh €M0 MATEMATUYECKOEBBIPAKECHHUE;

OOBSACHATh (PU3UYECKUE TMPOIIECCHl U CBOWCTBA TeNl, B TOM YHUCIE U B KOHTEKCTE CHTYaIlHid
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh, NPUUYUHHO- CIEJICTBEHHbIE CBS3H, CTPOUTH
o0BsicHeHHE U3 |—2 JOrMYecKUX MIaroB ¢ omopoi Ha 1—2H3y4eHHBIX CBOUCTBA (PH3UYECKUX SIBICHUM,
(u3MYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEI;

pemarb pacdy€THbIe 3a7aud B 2—3 ACWCTBUS, HCIIONB3Ys 3aKOHBI M (OPMYJIBI, CBSI3BIBAIOIINE



(u3nyecKre BEIIMYUHBI: HA OCHOBE aHAJIM3a yCIOBHS 33aJa4d 3aITUChIBATH KPATKOE YCIIOBHE, BBISBIISTH
HEJOCTAaTOK JAHHBIX JUIS PEIICHUs 3aJa4yd, BHIOMPATh 3aKOHBI U (DOPMYIIBI, HEOOXOTUMBIC IS €€
pElICHUs, TMPOBOIUTH PACU€Thl M CPAaBHHUBATH IMOJIYUEHHOE 3HAUCHUE (PU3NYECKOW BEIHYMHBI C
M3BECTHBIMH JTAaHHBIMU,

pacmo3HaBaTh NPOOJEMBI, KOTOPHIE MOXHO PEIIUTh NpPHU TMOMOIM (U3HYECKUX METOJIOB,
WCMOJIb3ysl OIMCAHUE HCCIENOBAHUA, BBIACISATh IPOBEPSIEMOE MPEANOIOKEHUE, OLECHUBATh
MPaBUJIBLHOCTD MOPsJIKA TPOBEICHUS UCCIEIOBAHMS,ACIIATh BBIBOIBI;

MPOBOJUTH OIBITHl IO HAOMIONEHUIO (U3MYECKUX SIBJICHUM WA (PU3NYECKUX CBOWCTB TEI
(KanmuJUIsIpHBIC SBJICHUS, 3aBUCHUMOCTH JABJICHHUS BO3JyXa OT €ro o0bhEma, TeMIiepaTypbl, CKOPOCTH
MpouLecca OCTHIBAHUS M HArPEBAHUS NPH H3IYYECHHH OT LBETA H3Tydarouien (mormnomaromei)
MMOBEPXHOCTH, CKOpPOCTH HucrnapeHus BOJIbI OT TEMIEPATypbl KUJIKOCTH W IUIONIAAU €€
MOBEPXHOCTH, DJEKTPHU3ALMSA TEI W B3aUMOJECHCTBHE DJIIEKTPUUYECKHX 3apsioB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHWTOB, BU3Yyalu3alldsd MAarHUTHBIX TIOJEH TMOCTOSIHHBIX MAarHUTOB, JEHCTBUS
MAarHUTHOTO TIOJIS HA MPOBOJHHMK C TOKOM, CBOWCTBA JJIEKTPOMArHWTa, CBOMCTBA AJIEKTPOJABUTaTENS
MMOCTOSTHHOTO TOKa): (OpMYyJIHUpPOBAThH MPOBEPSEMBbIC TMPEANOTIO0KEHUsA, COOUpPATh YCTAaHOBKY U3
MPEIIOKEHHOTO 000PYI0BaHM S, OTIMCHIBATH X0 OTIBITA M (DOPMYITUPOBATHBBIBOIBL;

BBINOJIHATH MPSAMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIILHOM BJIAKHOCTH BO3/lyXa, CHJIbI TOKA,
HalpsDKEHUS C HWCIOJB30BAHUEM AHAJIOTOBBIX MPHUOOPOB M JATUYMKOB (PU3UYECKUX BEITUYHWH,
CpPaBHUBATH PE3yIbTAThl H3MEPEHUN C YUETOM 3aJaHHON a0COJIFOTHOU MOTPENTHOCTH;

MPOBOJIUTHh HMCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (U3MYECKON BETWYMHBI OT JPYrod ¢
WCTIOJIb30BAHUEM TPSIMBIX U3MEPEHHH (3aBUCUMOCTH COMPOTHBIICHHUS MPOBOJHUKA OT €r0 JUIMHBI,
IJIONIAJM MOMEPEYHOrO0 CEUEHHSI M YAEIBHOTO CONMPOTHUBJIEHHUS BEIECTBA MPOBOJHUKA, CHIIBI TOKAa,
WIYIIErO 4Yepe3 MPOBOJHUK, OT HAMPSKEHUS Ha MPOBOJHHUKE, MCCIEJIOBAaHUE IMOCIEIOBATEIBHOTO U
MapajuieIbHOTO COSAMHEHHUI MPOBOJHUKOB): TJIAHUPOBATh HCCIIENOBAHHUE, COOMpATh YCTAaHOBKY H
BBITIOJTHATE HM3MEPEHUs, CIeays MPeII0KEHHOMY IUIaHy, (UKCHPOBATh PE3yJabTaThl IMOJTYYCHHOM
3aBUCHMOCTH B BHJI€ TaOIHI] ¥ TpadUKOB, JIeJIaTh BEIBOBI IO PE3YJIbTaTaM HCCIICIOBAHMS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUsT (PH3UUYECKUX BEIMYHMH (yAeNbHAs TETUIOEMKOCTH BEIECTBA,
COTNIPOTHUBIICHUE MPOBOJHHKA, Pab0Ta U MOIIHOCTH JJIEKTPUUYECKOTO TOKA): TJIAHHUPOBATH U3MEPEHUS,
cobupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAysS NPEII0KCHHOW WHCTPYKIIUU, U BBIYUCIIATH
3HAQUYCHHUE BEJIMUMHBI;

coOJro1aTh MpaBuUiia TEXHUKHA 0€301TaCHOCTH IIPH paboTe ¢ TaOOpaTOPHBIM 000PYI0BAHUEM;

XapaKTepPU30BaTh NPHUHIMIBI JACHCTBUS HW3YYCHHBIX MPHUOOPOB M TEXHHUYECKHX YCTPOMCTB C
OTIOpOM HAa WX OMHUCaHUA (B TOM YHCIIE: CHCTEMa OTOIUICHUS JOMOB, THTPOMETp, MapoBas TypOWHA,
aMIIepMETP, BOJIBTMETP, CUYETUYHMK JJICKTPUYECKON HSHEPTHU, DJICKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIbHBIC AJICKTPONPUOOPHI (MPUMEPHI), IIEKTPUUYECKHUE MPEAOXPAHUTENH, SJICKTPOMArHHMT,
AJIEKTPOJIBUTaTeb MOCTOSHHOIO TOKA), WCIOJB3ysl 3HAHUA O CBOWCTBAaX (DU3UYECKUX SIBICHUN U
HEO0OX0qUMbIC PU3NUECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKUE YCTPOICTBA M HU3MEPUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHbIM PHCYHKaM (SKUJIKOCTHBIH TEPMOMETpP, TEPMOC, MCHUXPOMETpP, TUTPOMETp, ABUraTeNb
BHYTPEHHETO CrOpaHMsl, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbI JJICKTPUUYECKUX Lenel ¢
MOCJIEIOBATENIbHBIM U TapajieIbHbIM COCIMHEHUEM JJIEMEHTOB, pa3iinyas yCIOBHBbIE 0003HAYCHHUS
3JIEMEHTOB JICKTPUUYECKUX LICTICH;

MIPUBOJIUTH TPUMEPHI (HAXOAUTh WH(GOPMAIUMIO O TMpUMEpax) MPaKTUYECKOTO HUCIOJIh30BAHUS
(Gbu3NYecKuX 3HAHWW B TIOBCEJHEBHOW KU3HU UIs oOecriedyeHuss Oe30MacHOCTH TpU OOpaIleHuu ¢
MpUOOpaMH U TEXHUUECKUMH YCTPONCTBAMH, COXPAaHEHUS3I0POBbs U COOMIOICHHUS HOPM DKOJIOTMYECKOTO
TIOBEJCHMSI B OKPYXKAIOLLEN CpPEIE;

OCYILIECTBIATh TOWMCK HHpopMammu (U3NUecKoro cojepkaHusi B VIHTepHETe, Ha OCHOBE
UMEIOIUXCA 3HAaHUW M MYTEM CpaBHEHUS AOTMOJHUTENIBHBIX HMCTOYHHKOB BBIACTSATH HH(POPMAIHIO,
KOTOpasi SBIISETCS MPOTUBOPEUUBON MITH MOXKET OBITh HEJOCTOBEPHOI;

WCIOJIb30BaTh TIPU  BBIMOJIHEHWH YUEOHBIX 3a/laHUi  HAYYHO-TIONMYISPHYIO JUTEpaTypy
(U3MYECKOTO COJEpIKaHUS, CIIPABOYHBIE MaTepualbl, pecypchl ceTu HTepHeT, BlajeTh MpuéMamu
KOHCIIEKTHPOBAHUS TE€KCTa, TpeoOpazoBaHusi HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpaTKHE YCTHBIE COOOIIeHHs, 00001mas nH(OOpMAaIINIO



U3 HECKOJBKUX HCTOYHHMKOB (DM3UYECKOTO COACP)KAHUS, B TOM YHUCIE IMyOIMYHO MPEICTABIATH
pe3ynbTaThl MPOEKTHOM WIM HCCIEAO0BATEIIBCKOM JEATEIbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BATh
W3yYEHHBIN MOHATHIHBIN anmapar Kypca GU3UKH, COPOBOXKIATH BHICTYIICHHE MTPE3CHTALUCH;

[P BBITIOJTHEHUU y4EOHBIX MPOEKTOB M MCCIEIOBAaHUN (PU3MUECKUX MPOLIECCOB PACHPEACTIATH
00513aHHOCTH B I'PYIIIE B COOTBETCTBUY C MOCTaBICHHBIMU 33/1a4aMH, CICIUThH 32 BBITIOJHEHUEM ILIaHA
NEUCTBUIM U KOPPEKTUPOBATH €T0, aJIEKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B 1€ATEIbHOCTD I'PYIIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, IPOSBIISASA TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K koH1y 00yueHus B 9 ki1acce npeIMeTHbIE Pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKATh
cOpMUPOBAHHOCTH Y O0YJaIOIINXCSA YMEHUI:

HCII0JIb30BATh MOHATHUSA: CUCTEMA OTCYETA, MaTepUaabHasi TOUYKA, TPAEKTOPHsI, OTHOCUTEIBHOCTh
MEXaHMYECKOTO IBIDKEHUS, aedopmarus (yrnpyras, IUIACTHYECKas), TPEHHE, HEHTPOCTPEMHUTEIBHOE
YCKOpPEHHUE, HEBECOMOCTb M NEPErpy3KH, LIEHTP TSHKECTH, A0COIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH
TBEPAOro Tejla, paBHOBECHE, MEXaHMYECKHE KOJeOaHUs U BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIIKaJ1a 3JIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U AAJbHO30PKOCTD,
CHEKTpbl HCIYCKaHUs U TMOTJIOLIeHUus, aibda-, Oera- M TraMMma-U3JIydeHHs, H30TOMbI, sAepHas
SHEpreTHKa;

paznuuath  SABJIEHUS (PaBHOMEPHOE U  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBKEHHE, CBOOOHOE MaJCHUE TeJ, pABHOMEPHOE JIBUYKEHUE I10
OKPYXHOCTH, B3aUMOJEHCTBUE TEJ, PEAKTUBHOE JABMKEHHE, KOJIEOATEIbHOE BUKEHUE (3aTyXarolue
U BBIHY)KJEHHbIE KojeOaHus), pe30HAHC, BOJHOBOE JBIKEHUE, OTPaKEHUE 3BYKa, MPAMOJIMHEHHOE
pacIpoOCTpaHEHUE, OTPAKEHUE M TIPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAKECHUE CBETA,
pasnoxeHue O0eloro CBeTa B CHEKTP U CIO0XKEHUE CHEKTPalbHBIX IIBETOB, JUCIEPCHUS CBETa,
€CTECTBEHHAs PaJHOaKTUBHOCTh, BO3HUKHOBEHHUE JINHEHYATOr0 CIIEKTpa U3IYUYEeHHUS) [10 OMUCAHUIO X
XapaKTEepHBIX CBOMCTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJIICHUE;

pacro3HaBarh NPOSBICHNUE U3YYEHHBIX (PU3NYECKUX SIBJICHUIN B OKPY)KAIOLIEM MUPE(B TOM UHCIIe
¢u3nyeckue SBICHHUA B NPUPOJE: NMPHIUBBI U OTJIMBBI, JBUXKEHUE IUIaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE JIBWKEHUE JKHMBBIX OPraHM3MOB, BOCIPHATHE 3BYKOB >KMBOTHBIMM, 3E€MIICTPACEHUE,
celicMUYecKHe BOJIHBI, LIyHaMH, X0, L[B€Ta TEJ, ONTHYECKHE SIBJIECHUS B IPUPOJE, OMOJIOrMUYEcKOoe
NEeWCTBUE  BUAMMOIO, YIbTPa(UOJETOBOIO M  PEHTTEHOBCKOTO  HW3JIYY4€HHH, €CTEeCTBEHHBIN
palMOaKTUBHBIM (POH, KOCMHMYECKHE JIydd, DPaJUOAKTUBHOE W3JIydEeHHE IPHUPOJHBIX MHUHEPAJIOB,
NeWCTBUE PaAMOAKTUBHBIX U3Iy4YE€HUN Ha OpraHu3M 4elloBEeKa), IPU 3TOM IEPEBOJUTH MPAKTUYECKYIO
3aJjauy B yueOHYI0, BBIIEIATh CYLLIECTBEHHbIE CBOMCTBA (IPU3HAKU) (PU3MUYECKUX SIBIICHU;

ONKCBHIBATH M3y4YEHHBbIE CBOMCTBa Tel M (U3MUYECKHe SBJIEHUSA, HCIONB3Ys (pU3HUECKUe
BEJIMUYUHBI (CpelHsAs W MIHOBEHHAs CKOPOCTb Tela NPU HEPaBHOMEPHOM JBM)KEHUM, YCKOPEHHE,
IIEpEMEIIEHUE, MIyTh, YIJI0Basi CKOPOCTb, CHJIA TPEHHs, CHJIA YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE
cBOOOJIHOTO MaJIEHUs, BEC TeJla, UMITYJbC TEa, UMITYIbC CHIIbI, MEXaHWYeCKas paboTa U MOLIHOCTb,
IIOTCHLIMAJIbHAS DJHEPrusl Tejla, NOJHATOrO HaJ IOBEPXHOCTBIO 3€MJIM, MOTEHLHUAJIbHAs SHEPIus
C)KAaTOM NPY)KMHBI, KUHETUYECKAas SHEPIHs, IIOJHAs MEXaHWYEeCKas HHEprus, MEepuo] M 4YacroTa
KoneOaHUH, JAJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOpPOCTh CBETa, IOKa3aTellb
IPEIOMJICHUSI CpeAbl), MPU OMMCAHUM IPABUIBHO TPAKTOBATh (PM3MUYECKUI CMBICI HCHOJIb3YEMbIX
BEJIMYUH, O003HAUEHUS U €AUWHULBI (U3NYECKUX BEJIMYMH, HAXOIUTh (POPMyIbl, CBSA3bIBAIOIINE
JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTMMM BEJIMYMHAMH, CTPOUTh TpapUKH H3Y4EHHBIX
3aBUCUMOCTEH (DU3MUYECKMX BEJIMYMH; XapaKTepu3oBaTh CBOMCTBA Teid, (U3MYECKUE SIBICHUS U
IIPOLIECCHI, HCIIOJIb3YSl 3aKOH COXPAHEHHs DHEPrUH, 3aKOH BCEMHMPHOIO TATOTEHHUs, IPHHLUI
CYNEpPIO3UIMKN CUJ, NPUHLUI OTHOCHUTENbHOCTH ['amunes, 3akoHbl HplOTOHA, 3aKOH COXpaHEHUS
UMITyJIbCa, 3aKOHBI OTPAXXEHUS U MPEJOMIICHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsAJ0BOTO U MacCOBOIO
quceNl NPU SIEPHBIX PEaKLHUAX, IPU 3TOM JlaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3alUCBIBATH
€ro MaTeMaTUYECKOE BBIPAIKEHUE;

OOBSICHATh (PU3UUECKUE IMPOLECCHl U CBOMCTBA TEN, B TOM YHWCIIE U B KOHTEKCTE CHUTYaIHii
IIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH IPUUYMHHO- CIIECJICTBEHHBIE CBSI3U, CTPOUTH
00BsiCHeHHE U3 2—3 JOTMYECKUX IIAaroB ¢ ONOpoi Ha 2—3U3yYEHHBIX CBOMCTBA (PU3NUECKUX SBJICHUH,
($U3NYECKUX 3aKOHOB WJIN 3aKOHOMEPHOCTEH;

pemaTh pacyéTHble 3a7auil (OMUpPAIOLIUECsS HA CUCTEMY U3 2—3 ypaBHEHHII), HCIIOJIb3Ys 3aKOHBI



u (bOpMyJIBI, CBA3BIBAIOIIHC @HSHHCCKI/IG BCJIMYHMHBI: HA OCHOBCaHaJIM3a YCJIOBUA 3aa4u 3allMChIBATh
KpaTKOC€ YCJIOBHUC, BBIABJIATH HCAOCTAOIIUC U I/I36BITO‘-IHBIG JaHHBIC, BBI6I/IpaTB 3aKOHBI U (I)OpMy.HBI,
HCO6XO[[I/IMBIC IJid pCUICHUA, MMPOBOAWUTH paC‘-IéTBI N OLCHUBATH PCAIMCTUYHOCTL ITOJYYCHHOI'O
3HaYCHUS PU3NICCKONBEITNYNHEI;

pacrio3HaBaTb HpOGHeMBI, KOTOPBIC MOXHO PpPCHIMTL MIpU IHTOMOUIU (1)I/I3I/I‘I€CKI/IX MECTOOOB,
HCIIOJIB3YSA  OIMMCAHME HCCICIOBAHMA, BBIACIIATE HPOBCPACMOC  IMPCAIIOJIOKCHHUEC, OLCHUBATH
IMPaBHUJIbHOCTL IOpsAAKa NPOBCACHHA UCCIICAOBAHMA, 1CJIaTh BBIBOAbI, UHTCPIPCTUPOBATL PE3YIbTAThI
HaOJII0IEHUH U OIBITOB;

IIPOBOJUTH ONBITHI MO HAOMIOACHHUIO (PU3MYECKUX SIBICHUM WM (PU3UUYECKHX CBOMCTB Tem
(u3ydenue BTOporo 3akoHa HproTOHa, 3aKOHA COXpaHEHUS YHEPTUH, 3aBUCUMOCTb NIEpUO/Ia KoJIeOaHui
IIPY’>KUHHOIO MasTHUKA OT MAcChl Ipy3a M KECTKOCTU IIPY)KMHBI U HE3aBUCUMOCTb OT aMILIUTY/bI
MaJIbIX KOJIeOAHWH, MPSIMOJIMHEHHOE pacIpOCTpaHEHHE CBETa, Pa3JIoKEHHE OEJoro CBeTa B CIEKTD,
W3yYeHHE CBOWCTB H300pakeHUS B IUIOCKOM 3€pKaje M CBOWCTB W300paXeHHWs TpeaMeTa B
coOuparoriei JImH3e, HaOMIOIEHHE CIUIONTHBIX M JITHEHYAThIX CIIEKTPOB M3IYYSHHS): CAMOCTOSTEIILHO
coOMpaTh YCTaHOBKY W3 HW30BITOYHOrO Habopa 0OOOpYHOBaHUS, ONHCHIBATH XOJ OIBITA M €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBO/IBI;

MIPOBOJIUTH MPH HEOOXOIUMOCTH CEPUI0 TPSMBIX W3MEPEHUH, OTpEeAessisi CpelHee 3HaueHHe
nu3MepsieMoil BennunHbl (POKYCHOE pacCcTOSTHUE coOUparoiiel J1MH3bI),000CHOBBIBATH BHIOODP criocoda
u3MepeHus (M3MepUuTenbHOro npudopa);

MMPOBOAWUTE MCCJIICIOBAHUC 3aBUCUMOCTEHN (1)I/ISI/ILIeCKI/IX BCJIMYHUH C MCIIOJIB30BAHUEM IIPAMBIX
U3MepeHull (3aBUCUMOCTb IYTHM OT BpPEMEHH NpU PAaBHOYCKOPEHHOM JBM)KEHMHM 0€3 HadallbHOU
CKOpPOCTH, MEpHoaa KoJe0aHnii MaTeMaTUYECKOTO0 MAasATHHKA OT JJIAHBI HUTH, 3aBUCUMOCTH YrJia
OTpaKEHHsI CBeTa OT YyIila MaJeHUs W yria MPeJOMIICHHsS OT yrjla IaJeHus): TUIAHHPOBATh
UCCIIE/IOBaHUE, CaMOCTOSTEIIEHO COOMpaTh YCTAaHOBKY, (PUKCHPOBATH pE3yJIbTaThl TOJTYYEHHOU
3aBHCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOMUI] M rpadUKOB, JENaTh BHIBOIBI IO PE3yabTaTaM
UCCIICIOBaHUS;

MPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PM3NICCKUX BEIWYHH (CPEIHSST CKOPOCTh M YCKOPEHHE Teja
IpH PABHOYCKOPEHHOM JIBIDKCHHH, YCKOpPEHHE CBOOOIHOTO TAaJeHHS, KECTKOCTh MPYKHUHBI,
KO3(pPUITMEHT TPEHUS CKOIHKEHHS, MEXaHHIecKasi paboTa MMOIITHOCTbh, YACTOTA U TIEPHO,T KOJIeOaHMA
MaTEeMaTUYEeCKOTO U MPY)KUHHOTO MasiTHUKOB, OTITUYECKAs CHJIA COOMPAFOIICH JIMH3BI, PAIOAKTHBHBIHI
(GOH): IITAHUPOBATH U3MEPEHUS, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBINOJIHATH U3MEPEHHUS,
ClIeysl TIPEIUIOKCHHON WHCTPYKIIMH, BBIYUCIISITh 3HAUCHUE BEJIMYUHBI U aHAJTM3UPOBATh TOJYYCHHBIC
pe3ysIbTaThI C YIETOM 3aIaHHOW TIOTPEIIHOCTH H3MEPEHHIA;

COOJIIOIaTh MPaBHJIa TEXHUKH OE30MACHOCTH MPH PadoTe ¢ TabOPaTOPHBIM 000PYIOBAHHEM;

pa3nuyath OCHOBHBIC TPU3HAKA HM3YYECHHBIX (U3MYCCKHX MOJIENICH: MarepuajbHas TOYKa,
a0COJIIOTHO TBEPJOE TEJIO, TOYCYHBI MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3a, TUIAHETapHas MOJIEINb
aToMa, HyKJIOHHAsl MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh MPUHIIMIIEI JCHCTBUS HM3YYCHHBIX NPUOOPOB M TEXHUYECKHX YCTPOUCTB C
OIOPOH HA MX OMHUCAHUS (B TOM YHCIIE: CIHIOMETp, JaTYUKH TOJOXKCHHS, PACCTOSIHUS U YCKOPCHHUS,
pakera, 9X0JIOT, OYKH, IEPUCKOTI, oToaImapaT, ONTHYSCKHE CBETOBOJIbI, CIIEKTPOCKOI, JIO3UMETD,
Kamepa  BuibcoHa),  HMCHONB3ys ~ 3HAHUS O CBOMCTBAaX (PM3WYECKUX SIBJICHUW U HEOOXOMMBIC
¢bu3nveckue 3aKOHOMEPHOCTH;

UCTOJb30BaTh CXE€Mbl M CXEMaTHUHblE PHCYHKH U3YYEHHBIX TEXHHUYECKUX YCTpPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKMX MPOIECCOB MPU PELICHUH Y4eOHO-NPAKTUYECKUX
3aa4, ONTHYECKHE CXEMBbl JUIsI MOCTPOEHUs H300pa’keHUl B MJIOCKOM 3€pKajie M coOHparoiei
JIMH3E;

IPUBOANUTH NMPHUMEPH! (HAXOIUTh MH(OPMAILMIO O IpUMEpax) MPAKTUYECKOI'O HCIOIb30BaHUS
¢u3nYecKuX 3HAHUM B MOBCEIHEBHOW JKM3HU Ul oOecriedeHus: O€30MacCHOCTU IMpH OOpalleHuu ¢
npubopaMu ¥ TEXHHYECKUMH YCTPOWCTBAMH, COXpPAHEHHUS 3/0pOBbsi M COOJIOAEHUS HOPM
HKOJIOTHYECKOT0 TIOBECHNUS B OKpYKalolIencpee;

OCYIIECTBIATh MOMCK MHPOpPMALUHU (PU3NYECKOTO cojepkaHus B MHTepHETe, caMOCTOSITEIbHO
dbopmMynupys TOMCKOBBIM 3ampoc, HaXOAUTh MYTH ONPEIEICHHUS JOCTOBEPHOCTH IOJy4EeHHOMN
nH(pOpMaIUK HAa OCHOBE UMEIOLIUXCS 3HAHUH U JIOTIOTHUTENIbHBIX HCTOYHUKOB;



UCTOJBb30BaTh MPH BBIIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-HOMYJSIPHYIO JIMTEPaTypy
(bU3MYeCcKOTo COoJepKaHUs, CIPAaBOYHBIE MaTepUallbl, pecypchl ceTu MHTepHeT, BiafeTh MpuéMamu
KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WH(GOPMAIMU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC NUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HH(pOpMAIMU U3
HECKOJIBKUX MCTOYHUKOB (PU3NYECKOTO COJIEpKAHUS, MMyOJIMYHO MPEICTABISTH PE3YJIbTaThl IPOSKTHOM
WJIM UCCIIEIOBATENIbCKON IE€ATEIIbHOCTH, IIPU ATOMI'PAMOTHO MCIOJIb30BaTh M3yYEHHBIN MOHATHUWHBIN
ammapaT H3y4aeMoro pasjena (U3MKH U COIPOBOXKAATh BBICTYIUICHHE IIpE3CHTAlMed ¢ y4€ToM
0COOCHHOCTEH ayUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IIVTAHUPOBAHMUE

7 KJIACC
Ne HanmenoBanue KommyecTBo [IporpamMmmHOE conepxanue OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
n/m pas3zienoB u TeM 9acoB

yueOHOro mpeaMera

Paszpnen 1. @usnka u ee posib B NO3HAHUM OKPYKAOLIEro MUPa
1.1 | ®usuka— Haykao 2 ®du3nka — HayKa O IPUPOJIE. BrisiBnenue paznuuuii Mexay GU3NuecKuMHU 1
IpUPO/Ie SIBiieHUsT IPUPOIBI. XUMHAYECKUMH TIPEBPAICHUSIMH.
dusndeckue sIBICHUS: Pacrno3naBanue u kinaccudukanus Gu3NIecKux
MEXaHUYECKHE, TETIOBEIE, SIBIICHHIA: MEXaHHYECKHUX, TETIJIOBBIX,
AIIEKTPUUYECKHE, MAaTHUTHBIE, ANIEKTPUUYECKIX, MAaTHUTHBIX M CBETOBBIX. Habmromenue
CBETOBEIE, ¥ ONIMCaHne (PU3MUECKUX SBICHHUH
3BYKOBBIE
1.2 | ®usuueckue 2 Ddusnyeckie BEINUYUHEIL. OrnpeneneHue 1eHbl IeJICHUS Kb
BEJTMYUHbI N3mepenue puznueckux U3MEPUTENIBHOTO IIpudopa.

BennurH. Ousndeckue
npubopsl. [lorpemHocTs
U3MEpPEHUI
MexnyHapoaHas cuctema
€IMHHII

N3MepeHue JIMHEHHBIX pa3MepoB TeN U
MIPOMEXYTKOB BPEMEHH € YUETOM MOTPEIIHOCTEH.
H3mepenue 00bEMa )KUIKOCTH U TBEPIIOTO Tea.
H3mepenue TeMieparypsl pu MOMOIIN
KUAKOCTHOTO TEPMOMETpA U JaTUHKa
TEeMIIEPATYPHI.

BeinosHeHne TBOpUYECKUX 3aJaHU IO TIOUCKY
Croco00B N3MEPEHUsI HEKOTOPBIX (PH3UUECKUX
XapaKTepUCTUK, HAIIpUMEDP, pa3MepoOB MabIX
00BEKTOB (BOJIOC, TPOBOJIOKA), yAAIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUMN, MAJIBIX




IPOMEXyTKOB BpeMeHH. OOCcyx1eHune
IpeJyIaraeMplx croco0oB
1.3. | EcrecTBenHoO- 2 Kak ¢uzuka u npyrue BoiaBukeHue runores, 00bSICHSIOMIMX POCThIE
Hay4HBIA METOJT €CTECTBEHHbBIC HAYKH ABJICHUS, HATIPUMED:
MO3HAHUS U3y4aloT IPUPOJLY. — [I0OYEMY OCTaHaBJIMBAETCA ABUXKYILIEECs
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAIIBHON MOBEPXHOCTH TEJIO;
METO/1 TO3HAHMUS: — II0OYEMY B JKapKyI0 MOT0/1y B CBETJION OJIeXK 1€
HaOII0AeHNE, IOCTAHOBKA MpoxJiaHen, ueMm B TEMHOU. [Ipennoxenne
Hay4yHOTO BOIIpOCa, CIoCco0OB MPOBEPKU TUIIOTE3.
BBIJIBIDKEHUE THITOTE3, [TpoBenenue rccaen0BaHus O IPOBEPKE KaKoii-
9KCIIEPUMEHT IO TPOBEPKE 7100 rUNOTE3bI.
TUTIOTE3, O0OBICHEHHE [TocTpoeHnne MpoCTEUIIUX MOJEIEH (PU3MUECKIX
HaO0JIFO1aeMOT 0 SIBJICHHS. SIBJICHUH (B BUJIC PUCYHKOB HJIM CXEM ), HAIIPUMEP
Onucanne Gpu3nyecKnx MaJICHUE MpeIMeTa; NPSIMOJIMHEUMHOE
SBJIGHUH C TOMOUIBIO pacnpocTpaHeHue CBeTa
MoJelien
Uroro no pazneny 6
Pa3nen 2. [lepBoHavajibHbIE CBeIEHUSI 0 CTPOEHHH BellleCTBA
2.1 | Crpoenue BeriecTBa 1 CrtpoeHue BeliecTa: Habnronenue v uHTEpIIpeTaus OmnbITOB,
aTOMBI U MOJIEKYJIBI, UX CBUJETENHCTBYIOIIHNX 00 aTOMHO-MOJIEKYJISIPHOM
pa3Mmepbl. ONbITHL, CTPOEHUH BEIECTBA: OMBITHI C PACTBOPEHUEM
JI0Ka3bIBAIOLINE pa3IMYHBIX BEUIECTB B BOJE.
JMCKPETHOE CTPOCHUE Onenka pa3MepoB aTOMOB U MOJIEKYJI
BELIECTBA ¢ Ucrob3oBaHueM (poTorpaduii, MOTydeHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
naboparopHas paboTa mo teme: «OreHka




JaMeTpa aToMa METOJOM PsI0B
(c ucnonb3zoBaHueM (potorpaduii).
Onpenenenne pa3sMepoB MaJIbIX TEJ

2.2 | JIsmxeHue U JIB>KEeHME YacTHIl BEIIECTBA. Hab6mronenue u o0bsicHeHre OpOyHOBCKOTO
B3aUMOJICICTBHE CBs13b CKOPOCTHIBUKEHUS JBUKEHUS U SIBIEHUS TUPDY3HUH.
YacTHUI BELIECTBA YacTHIl [TpoBenenune u 0OBSICHEHHE OTIBITOB
C TeMIIepaTypou. 10 HAOJIOJICHUIO TETJIOBOTO PacIIMPEHUs Ia30B.
BbpoyHOBCKOE IBI>KEHUE, [IpoBenenue u 0ObSICHEHUE OTBITOB TIO
Tpdysus. 00HapYKEHHIO CUJI MOJIEKYJISIPHOTO MPUTSHKEHUSIA
B3aumoneiictBue yactuil OTTaJIKHUBAHUS
BEIIECTBA: IPUTSHKCHNE U
OTTaJIKMBaHUE
2.3 | ArperaTtHbie ArperaTHbie COCTOSTHUS Ornucanne (¢ UCTIOIB30BAaHUEM TPOCTHIX

COCTOAHHA BEIIECTBA

BELIECTBA: CTPOCHUE Ta30B,
JKUJIKOCTEN U TBEPIBIX
(KpUCTa/NIMYECKHX) TEll.
B3aumocss3p Mexay
CBOMCTBaMH BEIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYSIPHBIM
ctpoenuemM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUMA
BOJIbI

MOJIEJICH ) OCHOBHBIX Pa3JINuUii B CTPOCHUU Ta30B,
KHUAKOCTEH U TBEPABIX Tell.

OO0BsICHEHNE MAJION CKUMAEMOCTH KUIKOCTEH U
TBEPABIX TeJl, OOJIBILION CKUMAEMOCTH Ira30B.
OO0bsacHenue coxpaneHus: GopMbl TBEPABIX TEN U
TEKY4€eCTH KUJIKOCTH.

[TpoBeneHue ONbITOB, T0KA3bIBAIOLIUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YACTHIIBI HAXOIATCS
B CpPEHEM Jajbllie APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

YcraHoBIIEHHE B3aMMOCBS3H MEXTY
0COOCHHOCTSIMU arperaTHbIX COCTOSTHUN BOJIBI U
CYILIECTBOBAaHUEM BOJHBIX OPraHU3MOB

(MC — 6uomnorus, reorpagus)




Hroro no pazpeny




Pasnen 3. /IBH:KeHHe M B3aUMO/IeiiCTBHE TeJl

3.1 | Mexanuueckoe 3 MexaHnyeckoe JIBUKEHUE. HccnenoBanue paBHOMEPHOIO IBUYKEHUS,
JBUKEHHE PaBHOMepHOE 1 OTIPE/IENIEHUE €T0 MPU3HAKOB.
HEPaBHOMEPHOE JIBUKEHHUE. Habuntoienne HepaBHOMEPHOTO ABWKEHUS U
Cxkopocts. Cpennsist OIpeieTICHUE €r0 OTIANYUM OT PABHOMEPHOTO
CKOPOCTh IIPH JIBIDKCHUS.
HEPaBHOMEPHOM Omnpenenenre CKOPOCTH PaBHOMEPHOTO
nBwxeHun. Pacuér mytu u JIBUKEHUS (LIapyKa B KUAKOCTU, MOJIEIN
BpPEMEHH JIBUKEHUS AIIEKTPUYECKOT0 aBTOMOOWIIS U T.J1.).
Ornpenenenue CpeaHeit CKOPOCTH CKOTBXKEHUST OpycKa
WIM LIapyKa 10 HAKJIOHHOM MIockocTH Perienue 3a1au
Ha OIpeielIeHHe MyTH, CKOPOCTUU BPEMEHH
PaBHOMEPHOTO TBUKEHHUSI.
AnHanu3 rpa@uKoB 3aBUCUMOCTHU IIYTH U CKOPOCTHU
OT BpeMEHU
3.2 | Nnepmus, macca, 4 SIBrnenne nHepuun. 3aKoH OObsicHEHHE U TTPOTHO3UPOBAHUE SIBJICHUH,

IIJIOTHOCTb

uHepuuu. Bzanmoaeiicteueren
KaK IPUYUHA U3MEHEHUS
CKOPOCTH

IBHKEeHUd Tell. Macca Kak
Mepa HHEPTHOCTH Tela.
IInoTHOCTH BelllecTBa.

CBs13b IIOTHOCTH

C KOJIMYECTBOM MOJIEKYIIB
eInHHUIlE 00bEMA BElllECTBA

00yCIIOBJICHHBIX HHEPIHEH, HAIPUMED, YTO MPOUCXOTUT
IpU TOPMOKEHHUU WJIM PE3KOM MaHEBpPE aBTOMOOMIIS,
M0YeMYy HEBO3MOXKHO MIHOBEHHO MPEKPATUTh ABMKECHUE
HA BEJIOCUIIEJICUIIN CaMOKaTe | T. 1.

[IpoBenenue u aHaIN3 OMBITOB, JEMOHCTPUPYIOLIUX
M3MEHEHUE CKOPOCTH JIBUYKEHHS TeJa B pe3ysIbTare
JEHCTBUS Ha HETOJPYTUX TeJl.

Pemenue 3aa4 Ha onpeieNieHre Macchl Tela, ero
00BbEMa U MIIOTHOCTH.




IIpoBeneHue u aHaJIU3 OMNBITOB, AEMOHCTPUPYIOLIUX
3aBHCHMOCTh U3MEHEHUSCKOPOCTH TeJla OT €0 MacChl
IIPY B3aUMOJICUCTBUH Tell. M3MepeHne maccel Tena
Pa3IUYHBIMU CIIOCOOAMHU.

Omnpenesnenre MIOTHOCTH TeJa B pe3ybTaTe
U3MEpEHUs ero Macchl U 00bEMa

3.3

Cwura. Bunsr cunn

14

Cuna Kak XxapakTepucTHKa
B3aMMOJECHCTBHS TEIl.
Cua ynpyrocTy v 3aKOH
I'yka. U3mepenue cuisl

C TIOMOIIIBIO TMHAMOMETPA.
SIBneHue TATOTEHUs U cuia
TskecTd. Cuila TSDKECTH Ha
JPYruX IJIaHETaXx.

Bec tema. HeBecoMocTs.
CrnoxxeHue cuil,
HaIlpaBJIEHHBIX O OJTHOMN
MPSMOM.
PaBHOElicTBYIOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIbXKEHUS U TPEHUE
nokosi. Tpenue B mpupoaen
TEXHUKE

W3ydeHne B3aMMOJEHCTBUS KaK IPUYUHBI U3MEHEHUSI
CKOPOCTH Teja uiH ero aegopmanuu.Onrucanue
peanbHbIX CUTYallid B3aUMOJEHCTBUATEI C MOMOIIBIO
Mo/iefiell, B KOTOPBIX BBOJAUTCS MOHATHE U N300paxKeHHe
CUJIBI.

N3yuenue cumnel ynpyroctu. Mccnenoanue
3aBHCHMOCTH CUJIbl YIPYTOCTH OT YAJUHEHUS
PE3UHOBOTO LIHYpa WU MPYKUHbI

(c mocTpoenuem rpaduka).

AHanu3 npakTU4eCKUX CUTYalui, B KOTOPBIX
MPOSBIISETCS ACUCTBUE CUIIBI YIPYTOCTH (YIPYrOCTh
Msi4a, KPOCCOBOK, BETOK JIepeBa U JIp.).

AHanu3 cUTyalui, CBA3aHHbBIX C IBJICHUEM
TATOTEHUSI.

OO0bsacHeHnre opOUTaTIBLHOTO ABMKEHHUS TUIaHET

C UCTOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

H3mepenue Beca Tela ¢ MOMOIIBI0 JUHAMOMETPA.
O6ocHOBaHUE ITOTO CII0OCOOA U3MEPEHHUSL.




AHanu3 ¥ MOJIEJIMPOBAHUE SBJIEHUS HEBECOMOCTH.
DKCIEepUMEHTAIIbHOE NIOJIY4YEHHUE MTpaBHiIa
CJIOYKEHUSI CUJI, HAIIPABJIEHHBIX BJI0JIb OJTHOU
npsiMoid. OnpeiesieHrne BETUUHUHBI
PaBHOJIEHCTBYIOLIEH CHIL.

W3ydeHne cuiibl TPEHUS CKOJIBKEHUSI U CUIIBITPEHUS
MIOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSOT

CHUJIBI 1aBJIEHUSI U CBOMCTB TPYILIUXCS
ITOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYallUH, B KOTOPBIX
MPOSBIISETCS AEWCTBUE CUIIBI TPEHUS, UCTIOIB3YIOTCS
CrocoObl €€ YMEHbIICHUs UINYBEINYeHNs (KaTaHue
Ha JIbDKaX, KOHbKaX, TOPMOKEHHE aBTOMOOMJIS,
UCIOJIb30BAHUE MOAIIUIHUKOB, IJIaBAaHUE BOJHBIX
’KMBOTHBIXHU Jp.). Pemenue 3amau ¢ ucnosap3oBaHueM
(dopMy A5 pacuéra CUIIBI TAXKECTH, CUIIbI
YIPYrOCTH, CHJIbI TPEHUS

Hroro o pasaceiny
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Pasnen 4. /laBjienue TBEPABIX TeJl, JKHIAKOCTEH M ra30B

4.1 | [laBnenwue. Ilepenaua 3 Hasnenue. CriocoObt Ananu3 1 00bsICHEHHE ONIBITOB M MPAKTHYECKHX
JIaBJICHUS TBEPIBIMU YMEHBIICHUS U YBEIUYCHUS CUTYallUi, B KOTOPBIX MPOSBISAETCS CHJIA JAaBICHMUS.
TeNaMH, JKUAKOCTIMH U nasneHus. /laBnenue rasa. ObocHoBaHuE cIOCOOOB YMEHBIIEHUS U
razamu 3aBUCUMOCTD JaBJICHUS ra3a OT

00BEMa,
TEMIIepaTyphI.

YBCIMYCHUA JaBJICHUS.
I/I3yquI/Ie 3aBUCUMOCTH OABJICHUSA Ira3da




Ilepenaua naBnenus
TBEPIBIMH TEIIAMU,
JKHUJIKOCTSIMH H Ta3aMH.
3akon Ilackans

0T 00BEMA U TEMIIEPATYPHI.

N3ydeHnne ocobeHHOCTEN nepeadn AaBJIeHUATBEPABIMU
TEJIAMU, KUJKOCTSIMH U Ta3aMH.

O6ocHOBaHUE Pe3yIbTATOB ONBITOB 0COOCHHOCTAMHU
CTPOCHHUS BEIIECTBA B TBEPIOM,KUIKOM H
raz000pa3HOM COCTOSTHUSX.

DKcIepUMEHTATFHOE I0KAa3aTeIhCTBO 3aKOHA

[Tackass.

Pemenne 3amau Ha pacu€t qaBieHus TBEPIOTO

Tena

4.2 | laBaeHue sKHUIKOCTH 3aBHCHMOCTb JaBJICHHS HccnenoBanue 3aBUCUMOCTH JABJICHUS YKUIKOCTHOT
JKUJKOCTH OT TJTyOUHBI. TTYOUHBI TIOTPYKEHHS ¥ TUIOTHOCTH JKHIKOCTH.
ITHeBMaTHYECKHE MAITUHEI. HabGmronenue u 00bACHEHHE THAPOCTATUYECKOTO
I'mapocraTuyeckuii mapajaokxc. napajokca Ha OCHOBe 3akoHa [lackans.
Coo0mmarmmecsicocy/pl. N3ydyeHue cooOmarommxcs COCy/I0B.
['mppaBnuyecKre MEXaHU3MbI Pemenue 3ama4 Ha pacu€T JaBICHUS KUIKOCTH.
OObsicHEeHNEe TPUHITUTIA JCHCTBUS THIPABIHNYECCKOTO
npecca, MHEBMAaTUYECKUX MaITyH.
AHanu3 1 00bSICHEHHE MPAKTUYECKUX CUTYAIIUH,
JIEMOHCTPHUPYIOITUX MPOSBICHUE JaBICHUS
JKUJIKOCTHU M 3akoHa [lackais, Hanmpumep
MIPOLIECCOB B OPTaHU3ME IIPU TITyOOKOBOTHOM
HBIPSTHUT
4.3 | AtmocdepHoe Atmocdepa 3emnn u DKcnepuMeHTallbHOE OOHapy)KeHHUe
JIaBIICHHE aTMocQepHOe TaBJICHHE. aTMOC(EepHOTO JTaBICHHUS.

HpI/I‘-II/IHLI CyHIECCTBOBAHUA

AHanm3 1 00bsICHEHHE OTBITOB H MPAKTUYCCKUX




BO3AYIIHOM 000JI09KH 3eMJIH.
Omnsit Toppuuennu.M3mepenue
aTMOC(EepHOTO/IaBIICHUSI.
3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HaJI
ypoBHeM Mopst. [IpuGopst

JUTSL ©3MEPEHUS

aTMOoc(hepHOTO JaBICHUS

CUTYallHil, CBA3aHHBIX C JEHCTBUEM
aTMOC(EPHOTO JIABJICHMUS.

OObscHEHNE CyILeCTBOBAaHUS aTMOC(epblHa
3emJie ¥ HEKOTOPBIX IUIAHETaxX UM €€
OTCYTCTBHS Ha JpYyrux miaHerax u Jlyne.
OO0bsicHEeHNE U3MEHEHHS TUNIOTHOCTH aTMOC(EpPBhIC

BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO TaBJICHUS OT

BBICOTHI.

Pemrenue 3amayu Ha pacyér aTMOChEepHOTo
JIABIICHUSI.

N3ydenue ycrpoiicTBa 6apomeTpa-aHepoua

4.4

JleiicTBUE XKUAKOCTH 1
rasza Ha MOTPYKEHHOE B
HHUX TEJIO

JleicTBHE KUAKOCTH U Ta3aHa
MOTPYKEHHOE B HUX TETO.
BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumesa.
IInaBanme temn.
Bo3ayxomnaBanue

DKCnepuMeHTaIbHOE OOHAPYKEHUE JCHUCTBUSA
’KUJIKOCTHU U ra3a Ha MorpyxEHHOE B HUX TEJIO.

Onpenenenne BHITAJKUBAIOIIEH CUIIbI, JCHUCTBYIONICH

Ha TEJO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBenenue u 06CyXI€HUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIOB
JKUJKOCTH, OT 00bEMa MOTPYKEHHO I

B )KUJKOCTb YaCTH T€JIa U OT IVIOTHOCTH
KUJKOCTH.

Ilposepka nezagucumocmu blmanKu8arOWelicunbl,
Oeticmayrowell Ha meio 8 HCUOKOCMU, OM MACCbl
meina.

HccnenoBanue 3aBUCUMOCTH Beca TeJa B BOJIE

0T 00bEMa MOTPYKEHHOH B )KUJKOCTh YaCTH TeJa.




Pewrenue 3a1a4 Ha IPUMEHEHHUE 3aKOHA
ApxuMena U ycIoBUs IUIaBaHUS TEJL.
KoHncTpynpoBanue apeoMerpa uiu
KOHCTPYUPOBAHHE JIOJIKH U OIPEEIcHue €€
Irpy30110AbEMHOCTH

Hroro no pazneny
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Pa3nen 5. PaGoTa m MomHoOCTh. JHEprus

5.1

PaGora 1 MOIIHOCTE

3

Mexanudeckas pabora.
MontHoCTh

DKCNEePUMEHTATBHOE OTIPEICIICHHE
MEXaHUYEeCKOM pabOThl CHIIBI TSHKECTUIIPH
MaacHuu T€jia U CUJIBI TPECHUS

MIPU PaBHOMEPHOM TTEPEMEIIICHUH TEJIaIo
FOpI/ISOHTaHBHOﬁ IMOBEPXHOCTH.

Pacuér momHocTH, pa3BUBaEMOM MPHU MOAbEMEIO
JISCTHHIIC.

Pemenue 3ama4y Ha pac4éT MEXaHUYECKON PabOTHI
1 MOITHOCTH

5.2

HpOCTI)Ie MEXaHU3MBbI

[TpocTeie MEXaHU3MBI:
pblyar, 0JIOK, HaKJIOHHAsI
I10cKocTh. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue npasuna
paBHOBECHS pbluara

K OJI0KY. «30J10TO€ IPaBUIIO»
mexanuku. KIT/npocteix
MEXaHU3MOB.

IIpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

OrnpezenieHne BBIMTPHIILIA B CUJIE IPOCTBIX MEXaHU3MOB
Ha IpUMeEpe pbluara, MoJBUKHOTO MHETIOIBHKHOIO
0JI0KOB, HAKJIIOHHOM TI0CKOCTH. MccnenoBanue ycaoBus
paBHOBECHS pblyara.

OO6napykeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX HHCTPYMEHTAX U MIPUCTIOCOOICHHUSX,
WCIIOJIb3YEMBIX B OBITY U TEXHHKE, a TAKKe

B KMBBIX OPraHU3Max.

DKCHEPUMEHTAIBHOE JOKA3aTeIbCTBO PABEHCTBA

paboT Mpu NPUMEHEHUH MTPOCTHIX MEXAHU3MOB.
Onpenenenue KIIJ[ HakIOHHON NIOCKOCTH.




Pemenue 3a1au Ha npUMeHEHUE MpaBUiIa
paBHOBecHs pbruara u Ha pacu€r KII/]

5.3 | Mexannueckas 4 Mexanudeckast SHEprusl. DKCIepUMEHTAJILHOE OIPE/IETICHUE N3MEHEHUS
SHeprus Kunernueckas n KMHETUYECKOM M MOTEHIUAJIBHON SHEPTUH TEJIANPH €r0
NOTEHLHUaIbHAas SHEPT Ul. CKaThIBaHUH 110 HAKJIOHHOM IJIOCKOCTH.
[IpeBpaiienue oaHOTO BUAA ®opMyIMpOBaHKE HA OCHOBE MCCIIEI0BAHUS 3aKOHA
MEXaHUYECKOM YHEPrun COXpaHEHUsI MEXaHUYECKOW SHEPTHH.
B JIpyroi. 3akoH OO6cyx1eHne rpaHul] IPUMEHUMOCTH 3aKOHA
COXPAHEHHUS YHEPTUHB COXPAHEHHUS SHEPTUU.
MEXaHHUKe Pemenue 3a1a4 ¢ uCoab30BaHUEM 3aKOHA
COXpaHEHHUS SHEPTUU

Hroro o pazneny 12

PezepBHOE Bpemst 3

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




8 KJIACC

Ne HanmenoBanue KommyecTBo [IporpamMmmMmHOE conepxaHue OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
n/m pas3zienoB u TeM 9acoB
y4eOHOTO MpeIMeTa
Pa3nen 1. TensioBble ABJ1eHUA
1.1 | Crpoenue u cBoiicTBa 7 OCHOBHBIE TIOJIOKEHUS HaoGmronenue u nHTEpIIpeTaIus OMbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KMHETUYECKO N
TEOPHUU CTPOCHUS BEIIECTBA.
Macca u pasmepsl aTOMOB H
MOJIEKYJ. OMBITHI,
TTOITBEP K IAIOTIIHE
OCHOBHBI€ ITOJIOKEHUS
MOJIEKYJISPHO-KNHETUYECKOU
TEOPHH.

Monenu TBEPIOTO, KUJKOTO
U ra3000pa3HOTO COCTOSHUMN
BEILIECTBA.

Kpucrannnueckue u
aMmopdHBbIE Tea.
OObBsCHEHUE CBOMCTB I'a30B,
KUJKOCTEN U TBEPABIX TEI
Ha OCHOBE IOJIOKEHU M
MOJIEKYJISIPHO-KUHETUYECKOU
teopuu. CMauMBaHue u
KaWIJISPHBIE SIBICHHUSL.
TennoBoe pacmupeHue u

CXKXaTuc

CBUJICTEIHCTBYIOIINX 00 aTOMHO-MOJISKYJIIPHOM
CTPOSHUH BEIIECTBA: OIBITHI C PACTBOPECHUEM
pa3IMYHBIX BEIIECCTB B BOJIC.

Pemrenue 3a1a4 1o OIEHUBAHUIO KOJIMYECTBA
ATOMOB HWJIA MOJICKYJI B €JMHUIIE 00BEMA
BEIIECTBA.

AHanu3 TeKCTa IPEeBHUX aTOMHUCTOB (HaIIpuUMeD,
dbparmenTa nmosmel Jlykpenus «O npupoe
BEIIICH») C U3JI0KEHHEM 000CHOBAaHUI aTOMHOM
TUTIOTE3bI (CMBICTIOBOE uTeHHE). O1eHKa
yOeIUTEeTbHOCTH ATUX 00OCHOBAHUH.
OO0bsicHeHHEe OPOYHOBCKOTO JIBH)KCHHSI, SIBIICHUS
muddy3uu U pa3Iunyuii MeX Ay HUMU Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-KHHETUYECKOM
TEOPHUU CTPOCHUS BEIIECTRA.

OObscHEeHrE OCHOBHBIX Pa3InYMil B CTPOCHUH
ra3oB, )KUIKOCTEN U TBEPABIX TEN

C MCTIOJIH30BAHUEM TOJIOKEHUI MOJIEKYISPHO-
KUHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA.
[TpoBeneHue ONBITOB MO BHIPAIIMBAHUIO

KpHUCTAJIJIOB HOBapCHHOﬁ COJIK WJIM Ccaxapa.




[TpoBenenue u 0ObSICHEHUE OTIBITOB,
JEMOHCTPHUPYIONIUX KAMWIISIPHBIC SBICHUS U
SIBJICHHE CMAuUBaHUSI.

OObscHEHNE pPOJIH KalTUJUIPHBIX SABJICHUN

JUTSI IOCTYIUUICHUS! BOJIbI B OPraHU3M PacTeHUH.
Hab6mronenue, mpoBeeHne U 00bsICHEHNE OTIBITOB 10
HAOJIIOJICHUIO TETJIOBOTO PAaCHIMPEHUs Ta30B,
xuaKocTen u TBEPABIX Tea.O0bsICHEHNE COXPaHEHUSI
00bEMa TBEPBIX TEI, TEKYYECTH KUIAKOCTH (B TOM
YHUCJIE, Pa3HUIIBI

B TEKYYECTH ISl Pa3HBIX )KUIKOCTEH ),

JaBJICHMS rasa.

[IpoBeneHue ONMBITOB, IEMOHCTPUPYIOIIUX 3aBUCHUMOCTh
JTaBJICHUSI BO3/lyXa OT ero 00bEMa MHArpeBaHUs I
OXJIKJCHUS, U UX 00bSICHEHHE HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO yUYCHHUSI.

AHaJIN3 TPaKTUYECKUX CUTYaIlU, CBA3aHHBIX

CO CBOMCTBaMU I'a30B, JKUAKOCTEU U TBEPBIX TEIl

1.2

TemnoBsie IIpOLCCChI
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Temnepatypa. CBs3b
TEMIIEpaTypPhl CO CKOPOCTHIO
TEIUIOBOTO JBMIKEHHS YACTHIL.
Buytpennss sueprusi. CriocoOsbl
U3MEHEHUS BHYTpEHHEN
SHEpPTHUU: TeIuonepeaada u
coBepieHne padboTsl. Busl
TEIUIONepeIaun:

O6ocHOBaHUE MPaBUI U3MEPEHUS TEMIIEPATYPBhI.
CpaBHEHHE PA3IMYHBIX CIIOCOO0B U3MEPEHUS U IITKAJ
TEMIIepaTyphI.

HabGnronenue v 00bsICHEHHE OINBITOB,
JEMOHCTPUPYIOIINX H3MEHEHUE BHYTPEHHEN
SHEPruM Teja B pe3yabTaTe TeIuionepeaauu npadoTsl
BHCIIHUX CHIIL.

HaOmronenue u 00bSICHEHHE OIBITOB,

00CyXIeHNE MTPAKTUIECKUX CUTYAIIHi,




TEIJIONPOBOHOCTbD,
KOHBEKIINSI, U3JTyYCHHE.
KonnaecTBo TENI0THI.

VY nenpHas TEII0OEMKOCTD
BenecTBa. TemiooOMeH u
TEIIJIOBOE PAaBHOBECHE.
YpaBHeHue TETIIOBOTO
Oananca. IlnaBimenue u
OTBEp/ICBaHUE
KPUCTAJUIMYECKHUX BEIIECTB.
VYenbHas TEIUI0Ta IUIABICHUS.
[TapooOpazoBanue u
KoHAeHcauus. Mcrnapenue.
Kunienne. Y nenpHas tennora
napooOpa3oBaHus.3aBUCUMOCTD
TEMITEPATYPHIKUIICHUS OT
aTMOC(hepHOTOIaBIICHHUS.
Brnaxnocts Bo3ayxa.

DHeprus TOIIMBA.

VY nenpHadg TenioTa

CrOpaHus.

[TpuHIIUTIEI pabOTHI TETTIOBBIX
neurareneii KI1remmoBoro
JBUTATENI.

TennoBrle ABUTaTEIN U

JIEMOHCTPUPYIOIIUX PA3IUYHBIEC BU]IbI
TEIUIONEPEIauu: TEIIONPOBOIHOCTb,
KOHBEKIHUIO, U3JIyYCHHE.

HccnenoBanue SBICHUS TEIIOOOMEHA

MIPY CMEMIMBAHUM XOJOAHON U rOpsYEH BOJIBI.
HabGmronenue ycTaHOBJICHUS TETUIOBOTO PAaBHOBECHUS
MEX/1y ropsiuelt ¥ XoJioAHOH Booi.Onpenenenue

(U3MepeHne) KoJIMYecTBa TEMJIOThI, OJy4YEHHOTO BOIOM

MIPH TETUI00OMEHEC HarpeThIM METAJTHYECKUM
AJTUHIPOM.

Onpenenenue (M3MepeHue) yaeabHON
TEIUIOEMKOCTH BEIIIECTBA.

Pemenue 3amay, CBSI3aHHBIX C BEIYUCICHHEM
KOJIMYECTBA TETUIOTHI U TETIJIOEMKOCTH

MIPH TETUI00OMEHE.

AHaJIN3 CUTYyallMil TPAKTUYECKOTO MUCIOIb30BaHUS
TEIUIOBBIX CBOMCTB BELIECTB HMATEPUAJIOB,
HaIpUMep, B LIEJSAX SHEProcOepeKEHUS:
TEIUIOU30JISIMS, SHEeprocoeperaoue Kpblim,
TEPMOAKKYMYJISATOPHI U T. [I.

HaGmronenue siBjeHUN MCapeHUS |
KOHJICHCALIUU.

HccnenoBanue mporecca ucnapeHus
Pa3IMYHBIX )KUIKOCTEH.

OObscHeHue SBICHUH UCTIAPEHUS U
KOHJICHCAILIUU HA OCHOBE aTOMHO-




3aIHATA OKPYKAIOLIEH
Cpelpl.

3aKOH COXpaHEHHUSI U
[IpEBpALICHUS SHEPTUUB
TCIIOBBIX IIpoLeccax

MOJICKYJISIPHOTO YUCHHS.

Habutonienue u o0bsicHeHUE Mpoliecca KUIEHUsI,B TOM
YHCIIe 3aBUCUMOCTH TEMITEPATypPhI

KUTICHUS OT JIABJICHHSL.

Ornpenenenue (M3MepeHNEe) OTHOCUTEIBHON
BJIQKHOCTH BO3/IyXa.

Hab6mronenue npouecca miaBiaeHUs
KPHUCTAJUTIYECKOTO BEIIECTBA, HAIIPUMED, JTh/IA.
CpaBHEHHE MPOTIECCOB TJIABJICHUS

KPUCTATHYECKUAX TEJT ¥ Pa3MsITYCHUSTIPU
HarpeBaHUN aMOP(HBIX Tell.

Ornpenenenue (M3MepeHne) yaeTbHON TeTUIOTHI
TUTaBJICHUS JIJIA.

OObscHEeHYE SBIICHUH TUIABJICHUS U

KPHUCTAJLTU3AIH HA OCHOBE aTOMHO-

MOJICKYJISIPHOTO YYCHHUSI.

Penrenue 3ama4, CBsI3aHHBIX C BBIYHCICHAEM
KOJIMYECTBA TEIIOTHI B TIPOIIECCax TeIIonepeaun
NIPY TUTABJICHUU U

KPHUCTAJLTU3AIMH, UCTIAPSHUN ¥ KOHJICHCAIIMU. AHAJIN3
CUTYalUi PAaKTUIECKOTO IPUMEHCHUSSABICHUI
TUTABJICHUS U KPUCTAIUTH3AIINHY, HATIPUMEP, TIOJTyICHUE
CBEPXUYHUCTBIX MaTEPHAIIOB, COJIEBas TPEIIKa U JIp.
Amnanu3 paboThl 1 00BSICHEHUE TPUHIIUTIA

JICUCTBUS TEIJIOBOTO JIBUTATEIIS.

Bbruunciienue Kom4yecTBa TerioThl,




BBIJICJISIFOIIETOCS TTPU CTOPAHUU PA3TNYHBIXBUJIOB
torumBa, u K111 auraresns.

OO0cyx1eHre KOJIOTHYECKUX TTOCIIEICTBUM
WCIIOJIb30BAHUS IBUTATEJICH BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U THIPOIIIEKTPOCTAHIIUN

Hroro mo paznery 28

Paznen 2. 3J1eKTpnqec1me U MAarHuTHbIEC SIBJICHUSA

2.1 | Dnekrpuveckue 7
3apsibl.

3apsKEHHBIE TEJa UUX
B3aUMOICCTBUS

DeKTpr3aIus Tel.

JIBa posia aneKTpUIeCKuX
3apsaa0B. Bzaumopeictere
3apsHKESHHBIX TEJ.

3axon KynoHa (3aBUCUMOCTh
CHJIBI B3aUMOIEUCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apsJI0B U
PacCTOSIHUS MEX1y TellaMu ).
DIIEKTPUYECKOE TOJIE.
Hanpsioxénnoctb
ANEKTPUYECKOTO MOJISL.
[Tpunuun cynepno3uuu
ANEKTPUYECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE).
Hocutenu snexrpuueckux
3apsAa0B. DIIeMEHTapHBII
ANEKTPUYECKUI 3apsi.
Crpoenue atoma.
[IpoBonHMKY U

Hab6mronenue u nmpoBeieHre OTBITOB

10 JIEKTPU3AIUH TEJ MPU CONTPUKOCHOBEHUU 1
WHIYKIIUEH.

HaOimronenne n 00bsICHEHNE B3aUMO IEHCTBUS
OJTHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEI.
OO0bsicHEeHNE IPUHIIKTIA JIEHCTBUS JIEKTPOCKOTIA.
OObsicHEeHUE SBIICHUH DJICKTPU3AIUN TTPU
CONPUKOCHOBEHUHM TEJI U MHIYKIUEHC
HCITOJIb30BaHNEM 3HAHHI O HOCUTEIIIX
3JIEKTPUYECKHUX 3apsI/IOB B BELIECTBE.
Pacrio3snaBanue U 0ObsICHEHUE SIBJICHUIH
3JIEKTPU3ALIMH B MIOBCEAHEBHON KU3HHU.
HabGnronenue u 00bsICHEHHE OINBITOB,
WJUTIOCTPUPYIOIIHUX 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsjia.

HaGroneHue onpITOB 1O MOJISTUPOBAHHUIO
CUJIOBBIX JIMHUH AJIEKTPUUYECKOTO TOJIS.
UccnenoBanue AeCTBUS SJIEKTPUYECKOTO MOJISIHA
MIPOBOJIHUKH U JUDJIEKTPUKHU




JTUAJIEKTPUKHU. 3aKOH
COXPAHEHUS DJIEKTPUUECKOTO
3apsaja

2.2

ITocTossHHBIM
AIEKTPUYECKUNA TOK
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DIEeKTPUYECKUM TOK.
YcnoBus CyniecTBOBaHUS
AIEKTPUYECKOTO TOKA.
HcTouHnKH MOCTOSTHHOTO
ToKa. JleiicTBus
AIEKTPUIECKOTO TOKA
(TemoBoe, XMMHYECKOE,
MAarHuTHOE).
DIJIEKTPUYECKUI TOK B
KUJKOCTSAX M razax.
DIIeKTpUYECKas 1IEeTb.
Cuna Toka. DNeKTpuIecKoe
HaIlpsKEHUE.

ComnpoTuBieHHe POBOTHUKA.

VY enpHO€ CONpOTUBIICHUE
BenlecTsa. 3akoH Oma s
y4acTKa 1.
ITocnenoBarenbpHOE U
napasuieibHOE COCIMHEHUE
MIPOBOTHUKOB.

PaboTa 1 MOIITHOCTE
3JIEKTPUYECKOTO TOKA.
3akoH JIxxoyna—Jlenna.
DIEKTPUYECKUE LENHU U

HaGmnronenue pa3nuyHbIX BUJIOB ACUCTBUS
ANIEKTPUUECKOTO TOKA U OOHAPYKEHUE STUXBUIOB
JNEUCTBUS B IOBCEIHEBHON KU3HU.

Hab6mronenre BOZBHUKHOBEHUS Ta30BOTO pa3psiian
AIEKTPUUECKOTO TOKA B )KUIKOCTH

COopka 1 HcTIbITaHUE ATEKTPUUYECKON LIenu
IMOCTOSIHHOTO TOKA.

N3MepeHne cuibl TOKa aMIIEPMETPOM.
N3mepenue 2IeKTPUIeCcKOTO HAMPSHKEHUS
BOJIbTMETPOM.

[TpoBeneHue 1 0OBSICHEHUE ONIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb
3JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJTHUKA OT €T0
JUTUHBI, TIJIOIIA/INA MTOTEPEYHOr0 CEUCHUSIU MaTepHaia.
HccnenoBanme 3aBUCHMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO Yepe3 pe3ucTop,

OT COMPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSHA
pe3ucTope.

[IpoBepka npaBuiia CIOKEHUS HAIPSKEHUUTITPU
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiia Jyisi CUJIbl TOKA

MIpY NapajuIeIbHOM COCIMHEHUN PE3UCTOPOB.




oTpeOuTETN
JIEKTPUYECKON YHEPTUHB
obITy. KopoTkoe 3aMbikaHue

AHanu3 cuTyauui nocie0BaTeIbHOIO U
[apajuIeIbHOTO COEIMHEHUS IPOBOJHUKOBB
JIOMAITHUX JIEKTPUUYECKUX CETAX.

Pemenue 3anau ¢ ucnosnabzoBanuem 3akoHa OMau
dopMya pacy€ra NEKTPUUYECKOTO CONPOTUBIICHUS NPU
MOCJIEZIOBATEILHOM U NapajuIeIbHOM COEIMHEHUU
MIPOBOTHUKOB.

Ornpenenenue pabOTHI ATEKTPUIECKOTO TOKA,
MPOTEKAIOIEr0 YEPE3 PE3UCTOP.

Omnpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJIETIIEMOU Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepes3 JIAMIIOUKY
oT HanpsbkeHus Ha Hel. OnpenenenneKII/] Harpesarens.
Hccnenoanue npeodpazoBaHus SHEPTUUTIPH

noabEME rpy3a JIEKTPOIBUTATENIEM.

OO0bsicHEHHEe YCTPONCTBA M MPUHITUTIA JCHCTBUS
JOMAIIIHUX 3JIEKTpPOHArpeBaTeNbHbBIX TPHUOOPOB.
OObscHEeHrEe TPUYUH KOPOTKOTO 3aMbIKAHUS U
MPUHIIMIA ISHCTBUSA MIIABKUX MPEAOXPaHUTEIICH.
Pemenue 3a1a4 ¢ UCMoJIb30BaHUEM 3aKOHA
Jxoyna—Jlena

2.3

MarsuTHBIC SIBICHUS

ITocTositHHBIE MAarHUTHI.
BzaumoneiictBue
MOCTOSIHHBIX MAarHUTOB.
MarunuTtHOe noJe.
MarsauTHoOE 110JIe 3eMJIH

HccnenoBaHne MarHUTHOTO B3aUMOACHCTBHS
MNOCTOAHHBIX MarHuTOB.

I/I3yquI/Ie MAaravMTHOI'O IIOJIA NOCTOSTHHBIX MArHUTOB ITPU
nx 06’beI[I/IHCHI/II/I " pa3aciICHUH.

HccnenoBaHne MarHUTHOTO B3aUMOICHCTBUSA




Y €T0 3HAYCHUE IS )KU3HUHA
3emute. OnbIT DpcTeaa.
MarsuTHoe moJje
AIEKTPUYECKOTO TOKA.
[Ipumenenue
AJIEKTPOMArHuTOB

B TEXHUKeE. /[elicTBUE
MAardUTHOTO ITOJIS

Ha MPOBOHUK C TOKOM.
DIEeKTPOABUTATEH
MOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JIEKTPOJBUTATEEH

B TEXHHYECKHNX YCTPOMCTBAXHU Ha

TPaHCIIOPTE

IMOCTOSIHHBIX MArHUTOB.
N3y4yeHne MarHuTHOTO TOJISI MOCTOSTHHBIX MarHUTOB MPHU
X 00beIMHEeHUH U pasneneHuu.lIpoBenenne onbITOB M0
BHU3YyaJIU3aIMH T0JIS IOCTOSTHHBIX MarHUTOB.

W3yyenue siBjeHUS HAMarHUYMBaHUS BEIIECTBA.
UccnenoBanue nercTBUS SJIEKTPUUYECKOTO TOKA HA
MarHuTHYIO CTPEIIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX

3aBUCHUMOCTD CHJIBI B3aUMO/ICHCTBUSI KaTYIIKA

C TOKOM M MarHMTa OT CUJIbI U HANPABJIEHUS TOKAB
KaTyIIIKe.

AHanu3 CUTyaruil MpakKTHYECKOTO MPUMEHEHUS
AJIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOHCTBAX, TPOMBIIIUICHHOCTH, MEUITUHE).
N3ydenue nelcTBUSI MAarHUTHOTO MOJISTHA

MIPOBOJIHUK C TOKOM.

N3yuenne NEUCTBUA 3JIEKTPOIBUTATEIS.
N3mepenne  KIIJ[  snexkrponBurartenbHOU
YCTaHOBKH.

Pacrio3naBanue v aHaIu3 pa3IundHbIX

MIPUMEHEHUM JIEKTPOIBUTATENCH

(TpaHCTIOPT, OBITOBBIC YCTPOWCTBA U JP.)

24

DneKTpoMarHuTHas
WHIYKIUS

Oneiter @apanes. SBnenne
3JIEKTPOMArHUTHOU
uHaykuuu. [Ipasuio Jlenna.
DneKTporeHeparop.

OmnbITHI IO HUCCICIO0BAaHUIO ABJICHUA
BHGKTpOMaFHHTHOﬁ HHAYKIUU: UCCIICAOBAHUC
W3MEHEHHUN 3HAaUeHUs U HaIllpaBJICHUA
HHAYKIIUOHHOTO TOKa




Crioco6bI mosTyueHHs
JIEKTPUYECKON SHEPTHH.
DIEeKTPOCTAHIIUU

Ha BO300HOBIISIEMbIX
HNCTOYHHKAX SHEPTHUU

Hroro mo paznery 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




9 KJIACC

Ne HanmenoBanue KommyecTBo [IporpamMmmHOE conepxaHue OcHOBHbBIE BUIbI I€ATEIBHOCTH 00YJarOLIUXCSI
n/m pas3zienoB u TeM 9acoB
y4eOHOTO MpeIMeTa
Pa3nen 1. Mexanuveckue siBJeHUS
1.1 | Mexanuueckoe 10 MexaHn4ecKoe IBUKEHHE. AHanu3 1 00CyXJIeHUE Pa3ITUIHBIX IPUMEPOB

NIBIKEHUE U CIIOCOOBIETO
OITUCAHUA

MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCUTENHLHOCTD
MEXaHUYECKOTO ABIKCHUS.
PaBHOMEpHOE
MPSIMOJIMHENHOE JIBUKEHHUE.
HepaBaomepHoe
MPSMOJIMHEHHOE ABUKEHHE.
CpenHsisi ¥ MTHOBEHHAsI
CKOpOCTb TeJa Npu
HEPaBHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEHHOE IBIXKEHUE.
CBo0OoqHOE ITaZIeHHUE.
OmnplTe! ["anuies.
PaBHOMEpHOE ABMIKEHHUEIO
OKPYXHOCTH.

Ilepuron u yacrora
oOparmenus. JInneHas u
YTJI0Bast CKOPOCTH.

MEXaHUYECKOTO JIBIKCHUSI.

OO0cyxk1eHre TpaHuI] MPUMEHUMOCTH MOACIN
«MarepualibHas TOYKa.

Ornrcanre MEXaHMYECKOTO JBYKCHHS Pa3TUIHBIMH
criocobamu (ypaBHEHHE, Tabuia, rpaduk).

AHaH3 )KU3HESHHBIX CUTYAIlUH, B KOTOPBIX
MPOSIBIIIETCS] OTHOCUTEIIBHOCTh MEXaHUIECKOTO
JIBYDKCHUSI.

HaOnroneHne MexaHMYeCKOTO TBMXKECHUS Tea
OTHOCHTEJIEHO Pa3HBIX TENl OTCYETA.

CpaBHEHME TTyTE€W U TPACKTOPU IBUKEHUSI OJHOTO U
TOTO K€ TeJIa OTHOCUTEIHHO Pa3HBIXTEN OTCUETA.
Amnanu3 tekcra ["anuiest 00 OTHOCUTEIBbHOCTH
JIB)KCHUST; BBITIOJTHEHUE 3a/IaHUH 110 TEKCTY
(CMBICITIOBOE UTEHHE).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHS OpycKa
WX JIBIDKEHUS [IIApUKA 10 HAKIIOHHOUTIIOCKOCTH.
Ananus u 06cyxeHIe Croco00B




[HentpocrpemurensHOe
YCKOpeHue

npUOIMKEHHOTO ONPEAETICHUS] MTHOBEHHON
CKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO

JBUKEHUS (LIapUKa B KUAKOCTU, MOJEIIN
AJIEKTPUYECKOr0 aBTOMOOWIIS U T. I1.).
Ornpenenenue mMyTH, NPONUACHHOTO 3a JTaHHBIHI
IIPOMEXYTOK BPEMEHH, U CKOPOCTH TeJa

10 rpauKy 3aBUCUMOCTH ITYTH PaBHOMEPHOTO
JBUKEHUS OT BPEMEHH.

OO6cyx1eHrne BO3MOKHBIX TPUHIIUIIOB JEHCTBUSA
MpUOOPOB, U3MEPSIONIUX CKOPOCTH(CITUIOMETPOB).
Bbruncnenue nytu u CKOpoCTH NpU
PaBHOYCKOPEHHOM MPSIMOJINHEHHOM JIBH>KEHUUTENA.
OrnpeneneHne NpoIEHHOTO TyTH U YCKOPEHUSIIBH)KEHUS]
TeJa 10 rpaduKy 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOTO IIPAMOJIMHEHHOTO
JBUKEHUS TEJla OT BPEMEHHU.

IIposepka eunomeswi: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 nauanbHOU CKOpOCMU NYMU OMHOCAMCAKAK PAO
HEYEMHBIX Yuces, mo COOmeemcmeyouue
NPOMEdNCYMKU 6peMeHU

0OUHAKOBYL.




OrnpezenieHne YCKOpEHUs Tela Ipu
PaBHOYCKOPEHHOM JBI)KEHUUIIO

HAKJIOHHOM IIJIOCKOCTH.

W3mepenue reprojia U 4acTOThl OOpanieHusITeNna
0 OKPYKHOCTH.

OmnpeneneHne CKOPOCTH PABHOMEPHOTO
JIBIDKEHUS Tela 110 OKPYKHOCTH.

Pemenue 3anau Ha onpeneneHne
KMHCMATHYCCKUX XapaKTCPHUCTUK
MCXaHNYCCKOI'o ABMXKCHUA pa3JIMIHbIX BUIOB.
Pacnio3naBanue u npuoOIMKEHHOE OTMCAHNE
Pa3IUYHBIX BUAOB MEXAaHUYCCKOTO IBVKCHUS B
MIPHUPOJIC ¥ TEXHUKE (Ha TpUMepax CBOOOIHO
nmagaromux T, ABUXCHHUA JKUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEJICTB | JIP.)

BsaumoelicTtBue e 20 [TepBbiii  3akoH  HbroToHA. HabGmronenue u 00CyX1€HUE OTIBITOB
Btopoit 3akon  HeroToHa. C JIBUOKECHUEM TeJIa MPH YMEHBIIEHUU BIUSHHUSAPYTHX
Tpernit 3axkoH  HproToHA. TeJI, NPEMSITCTBYIOIINX JBUKCHUIO.
[TpuHIUTI CYTIePITO3UITUUCHIT. Ananus Tekcta I'anunes ¢ onucaHueM MBICIEHHOTO
Cuna ynpyroctu. 3akoH ['yka. AKCIIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
Cuia TpeHus: cujla TPCHHS BBITIOJTHEHHE 3a/IaHUH 110 TEKCTY (CMBICIOBOE
CKOJIbXKEHUSI, CHJIa TPEHUS YTCHHE).
MOKOSI, PYTUe BUABITPEHUS. OO6cyx1eHre BO3MOXKHOCTH BBIMIOJTHEHUSA3aKOHA
Cuna TSDKECTH U 3aKOH WHEPILIUU B PA3IMYHBIX CUCTEMAaX OTCUYETA.

BCCMUPHOTO TATOTCHUS. Ha6J'IIOI[eHI/Ie u 06CY)KI[CHI/IG MCXaHUYCCKUX




YckopeHnue cBOOOHOTO
nasaeHus. J[BI>KeHue IaHeT
Bokpyr Counnna. [lepas
KOCMHUYECKasi CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBecue maTepuabHON
TOYKU. AOGCOIIOTHO TBEPIOE
teno. PaBHoBecue TBEpAOrO TENIA
C 3aKpEIUIEHHOUN OChIO
BpaieHusi. MOMEHT CHUJIBI.
LlenTp TsxecTn

SIBJICHUH, POUCXOIAIIUX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM

Y YCKOPEHHOM JIBMYKEHHH OTHOCUTEIIBHO
KaOMHeTa (PU3UKH.

JlelicTBUS C BEKTOpaMU CUJI: BBITIOJHEHUE
3a/IaHHH TIO CJIOKEHHIO U BEIYUTAHUIO BEKTOPOB.
Hab6mronenue n/unv npoBeieHHE OIBITOB,
JEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPEHUSITENAa OT
MIPUJIOKEHHOM K HEMY CHUJIBI M MacChITENA.
Ananu3 1 00bsSCHCHHE SIBJICHUM

C HCTIOJIb30BaHNEM BTOPOTO 3akoHa HbrOTOHA.
Pemenue 3a1au ¢ ucnosib30BaHUEM BTOPOTO 3aKOHA
HproToHa 1 npaBuiIa CI0XKEHU CHJL.
Ornpenenenne KECTKOCTH IPYKUHBI.

AHanu3 cuTyarnuii, B KOTOPBIX HAOIIOAI0TCSI
ynpyrue nepopmanun, U ux o0ObsICHEHNE

C UCIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3amau ¢ ucnosib3oBanueM 3akoHal 'yka.
UccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS
CKOJIB)XEHUS OT CUJIbl HOPMAJILHOTO JIABJICHUSI.
OOcyxIeHre pe3yIbTaToB UCCIIEIOBaHUSI.
Onpenenenue KodhHUIIMEHTA TPESHUS
CKOJIbKECHUS.

N3Mmepenue cuibl TpEHUS MOKOSI.




Pemenue 3anad ¢ ucrnonp3oBaHueM (HpOPMYITBLIIIS
CHUJIbI TPEHUSI CKOJIbKEHUSI.

AHanu3 IBMKEHUS TeJ TOJIBKO MO ACHCTBUEMCHUITBI
TSXKECTU — CBOOOIHOTO TIAZICHUSI.

OO0ObscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJIHOTO TIAJICHUSI OT MACCHI TeJa.

OueHka BEIUMYMHBI CHUJIBI  TATOTEHUS,
JefCcTByIOIEN MEXIy ABYMS TeslaMu (Ui
Pa3HbIX Macc).

AHann3 IBMKEeHUS HeOSCHBIX TEIIION
JIEHCTBUEM CHIIBI TATOTEHUS

(C UCroJIb30BaHNEM JOTIOTHUTEIHHBIX
HMCTOYHHKOB WH(OPMAITUN).

Pemenue 3amad ¢ ncnoyib30BaHNEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (POPMYIIbI

JUIsS pacuéra CHJIbI TSDKECTH. AHAIU3
OpPUTHHAJIBHOTO TEKCTa,

OTIMCHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBIMIOJIHEHHE 3aJAHUNUIIO0 TEKCTY
(CMBICITIOBOE YTEHHE).

HabGmronenue u 00Cy»KIeHUE OTIBITOB

110 U3MEHEHUIO Beca Tejia MPU YCKOPEHHOM
JBUKEHUU.

AHanu3 ycioBHii BO3HUKHOBEHUSI HEBECOMOCTUHU
Neperpy3KH.

Pemenue 3agau Ha onpesiesieHe Beca Tena

B PA3IMYHBIX YCIOBUSX.




AHanu3 cuJ, IeUCTBYIOIIKX HA TEJIO,
MOKOSIIIIEECs Ha OTIOPE.
Ornpezenenue HeHTpa TSHKECTH Pa3IMYHbIX TE

1.3.

3aKOHbBI COXpaHEHUs

10

HNmnynsc tena. U3menenue
uMITysbca. IMImynec CUiisl.
3aKOH COXpaHEHMs] UMITYJIbCA.
PeaktuBHOE NBUXKEHUE.
Mexanudeckas pabota u
MoIHOCTb. PaboTa cun
TSDKECTH, YIPYTOCTH, TPEHUSI.
CBs13b SHEPrUM U paboTHI.
[TorenumanbHas sHEpruUs TENA,
MOJHSITOTO HaJl HOBEPXHOCTHIO
semuin.IloTeHnnansHas
SHEPrus CKaTOW MPYKUHBI.
Kunernueckas sHeprus.
TeopeMa 0 KWUHETUYECKOM
SHEPruu. 3aKOH COXPAHEHHUS
MEXaHU4ECKOM 3HEprun

Habutonienue u o06cyx1eHre ONbITOB,
JIEMOHCTPHUPYIOITUX TIepeaady UMITYJIbca

MIPU B3aUMO/JICHCTBUM TEJI, 3aKOH COXPAHCHUS
MMITYJIbCA MPU a0COJIFOTHO YIPYTOM U HEYIIPYroM
B3aNMOJICHUCTBUH TEJl.

AHanu3 cuTyarui B OKpYyXarolen Ku3HUC
WCITOJIb30BaHUEM 3aKOHA COXPAaHEHHUS UMITYJIbCa.
Pacrio3naBanue sIBIEHUST pEaKTHBHOTO

JBIDKCHUSI B TIPUPOJIC U TEXHUKE.

[IpumeHeHne 3aKk0HA COXpaHEHUST UMITYJIbCA JITIst
pacuéra pe3y/nbTaToB B3aUMOJCHCTBUS Te(Ha
IIpUMepax Heynpyroro B3auMOJIEHCTBHS, YIIPYroTro
LEHTPAJIBHOTO B3aUMOACHCTBUS IBYXOIMHAKOBBIX TE,
OJIHO U3 KOTOPBIX

HEIOIBUKHO).

Pemenne 3a1a4 ¢ nCnoJib30BaHUEM 3aKOHA
COXpaHEHUs UMIYJIbCa.

Omnpenenenue pabOThl CHIBI YOPYTOCTH MPH
noabEmMe rpysa c WCIIOJIb30BAHUEM
HEMOJBI)KHOTO M TOJBIXKHOTO  OJIOKOB.
N3mepenne MOIHOCTH.

N3mepenne noTeHuuaibHOM SHEPTUH YIIPYTO
ne(OpMUPOBAHHOM MPYKUHBI.




H3mepenne KHHETUYECKON SJHEPTUU TeJlaro
JUIMHE TOPMO3HOTO ITyTH.

OKCIepUMEHTAIbHOE CPaBHEHUE U3MEHEHUS
MIOTEHIMAIbHOW U KUHETUYECKOM SHEPIUil TeNanpu
JIBIDKEHUH 110 HAKJIOHHOU INIOCKOCTH.
DKcrnepuMeHTalIbHas IPOBEPKa 3aKOHA
COXpaHEHUsI MEXaHUYECKOW SHEPTUH pU
CBOOOHOM ITaJCHUM.

[IprMeHeHne 3ak0Ha COXpaHEHUs
MEXaHU4ECKOM SHEPruu sl pacuéra
MOTEHIIMAIBHON Y KWHETUYECKOW SHEPrui Tena.
Pemenne 3a1a4 ¢ UCNOJIB30BaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKON YHEPTUU

Hroro mo paznmeny 40

Pasznen 2. Mexann4yeckue K0Je0aHUA M BOJTHBI

2.1 | Mexannueckue 7 KoneobarensHOE NBUKEHHE. HaoOironenue xojiebaduii o AeiiCTBUEM CHIT
KoeOaHus OcCHOBHBIE XapaKTePUCTHKU TSOKECTH M YIIPYTOCTH U OOHAPY)KCHHE 11O J00HBIX

KOJICOaHMI: TIEPHO/I, 4acTOTa,
aMIUTUTY/IA.
MareMaTHYECKHI U
NPY>KUHHBIA MasTHUKH.
[IpeBparnienue sHEPrUunIpu
KoJIe0aTeIbHOM JIBUKEHHUHU.
3aryxaromiue KoneOaHusl.
BrinyxaeHnbie konebaHus.
Pe3onanc

KOJIeOaHUH B OKPY)KAIOIIIEM MHUPE.

Amnanuz xonebaHuii rpy3a Ha HUTHU WHA
npyxune. OnpeneneHne 4acToThl
KoJe0aHui MaTeMaTHYeCcKOro U MPYKMHHOTO
MAasITHHUKOB.

HaOironenue u 00bsiCHEHUE SIBIICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH MEPHOIA
KoJeOaHu# MOJABEIICHHOTO K HUTHU IPy3a0T
JUTUHBI HUTH.




[IpoBepka HE3aBUCUMOCTH NEPHOAA KOJICOAaHUUTPY3a,
MOJIBEIIEHHOTO K JICHTE, OT Macchl rpy3a.Habmonenue u
00CyX/IeHUE OTBITOB, IEMOHCTPUPYIOLINX 3aBUCHMOCTb
nepuoa

KOJICOaHUH TPYKMHHOTO MasiTHUKA OT MacChIrpy3a u
YKECTKOCTHU MPYKUHBI.

[IpumeHeHre  MaTeMaTHYECKOTO H  TPYKHHHOTO
MasTHUKOB B KauecTBe MOJENeH Ui OIMUCAHUS
KOJIeOaHUI B OKPYXKAIOIIEM MHPE.

Pemenne 3amay, CBS3aHHBIX C BBIYHCICHHUEM WIIH
OIIEHKOM YacTOTHI (TIepro/1a) KoJieOaHuH

Usmepenue yckopenus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHandecKre BOJIHEI.
CBolicTBa MEXaHHYECKUX
BOJIH. [IpoonbHBIE N
MOIepeyYHbIe BOJIHBI. [[mnHa
BOJIHBI U CKOPOCTbH €€
pacnpocTpaHeHUs.
MexaHn4YecKHe BOJIHEIB
TBEPJIOM TEJIE,
celicMUYeCKrEe BOJIHEI.
3ByK. ' poMKOCTB 3ByKa 1
BbIcOTa TOHA. OTpakeHue
3ByKa. MH}pa3Byk u

YIBTPa3BYK

OOGHapyXeHre U aHAJIN3 BOJIHOBBIX SIBJICHUIB
OKpYIKaIOIIeM MHUPE.

HabGnronenue pactpocTpaHeHUs TPOIOTbHBIXH
MOTIEPEYHBIX BOJIH (Ha MOJICIH) U
oOHapy)KCHHE aHAJIOTUYHBIX BUJIOB BOJTHB
npupo/ie (3BYK, BOJHBI Ha BOJIE).
Bbrunciienue UIMHBI BOJHBI H CKOPOCTH
pacrpocTpaHeHHsl 3ByKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OIPEIeIICHUE TPaHuIl
YaCTOTHI CIIBIIIUMBIX 3BYKOBBIX KOJICOAHUT.
HaO:roieHue 3aBHCUMOCTH BBICOTBI 3BYKa

OT YacTOTHI (B TOM YHCJIE, C UCTIOJIb30BaHUEM
MY3BIKAJIbHBIX HHCTPYMEHTOB).

Habmionenue v 00bsICHEHNE SIBICHUS
AKyCTHUYECKOTO PEe30HaHCa.




AHanu3 OpUruHaIBHOTO TEKCTA, IOCBALIEHHOIO
WCIIOJIb30BAHUIO 3BYKA (WJIH YJIBTPA3BYKa)
B TEXHHKE (IXOJIOKAIHS, YIBTPA3BYK
B ME/IMLIMHE U JIp.); BBIOJIHEHUE 3aJaHUIIIO0
TEKCTY (CMBICIIOBOE UTEHHUE)
Hroro no pazneny 15
Pazgen 3. DjekTpoMarHuTHOE M0J1e M 3J1eKTPOMATHUTHBIE BOJIHBI
3.1 | DnekTpoMarHuTHOE 6 DNeKTPOMarHUTHOE TMoJIe. [TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIINX
noJie u DNEeKTPOMarHUTHBIE BOJIHBI. B3aMMOCBSI3b AJIEKTPUUYECKOT0 U MarHUTHOTO TOJIEH.
JJIEKTPOMArHUTHBIE CaoiicTBa OKCIEPUMEHTAIBHOE N3Yy4EHUE CBOMCTB
BOJIHBI 3JIEKTPOMArHUTHBIX BOJIH. 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
[IIxaa 3eKTpOMarHuTHBIX MOMOTIIHI0 MOOMIILHOTO TeneoHa).
BOJH. Mcnonb3oBanue AHanu3 peHTT€HOBCKUX CHUMKOB
3JIEKTPOMArHUTHBIX BOJTH/JIS YeJI0BEYECKOT0 OpraHu3ma.
COTOBOI1 CBSI3U. AHanu3 TEeKCTOB, ONHMCHIBAIOIIUX MTPOSIBIICHUS
DneKTpOMarHuTHas Ipupoaa 3MIEKTPOMArHUTHOTO U3JIy4€HHUs B IPUPOJIE: KUBbIE
cBera. CKOpOCTh CBeETA. OpraHu3Mbl, U3Ty4eHHsI HEOECHBIX TEJI(CMBICIIOBOE
BosHOBBIE CBOTiCTBA CBETa YTEHUE).
Pacnio3naBanue v aHaIu3 pa3InYHbIX
MPUMEHEHUI JIEKTPOMArHUTHBIX BOJIHB
TEXHHUKE.
W3ydeHre BOJTHOBBIX CBOWCTB CBETA.
Pemmenue 3agau ¢ ucnoiab3oBaHueM popmyi s
CKOPOCTH 2JIEKTPOMAarHUTHBIX BOJIH, IJTMHBI
BOJIHBI U YaCTOTHI CBETA
Hroro no pazneny 6




Pa3gen 4. CBeToBbIE AIBJICHUSA

4.1 | 3aKkoHBI
pacrpocTpaHeHUs
CBeTa

JIyueBast Mozenb cBeTa.
Hcrounuku ceera.
[IpssmonmueniHoOE
pacnpocTpaHeHue CBeTa.
3armenus ConHua u JIyHbI.
OTtpaxenue cBeta. [1mockoe
3epKajo. 3aKOH OTPaKEHUs
CBeTa.

[Ipenomnenue cBera. 3akoH
npenomiieHus ceeta. [lomHoe

BHYTPEHHEE OTPAKEHHE CBETA.

HNcnonp3oBaHue moJaHOTO
BHYTPEHHETO OTPAXXEHUA B
ONTUYECKUX CBETOBOAAX

Habnronenne onbITOB, IEMOHCTPUPYIOIIHAX
SIBJICHHE MPSIMOJIMHEHHOTO PaclpoCTPaHEHHSICBETA
(BO3HUKHOBEHHE TE€HU U MOJIYTEHH),

Y X HHTEPIPETAIUS C UCTIOIb30BAHUEM

MIOHATHUS CBETOBOTO JIy4a.

OObscHEHNE U MOJIETMPOBAHNE COJTHEYHOTO U
JIYHHOTO 3aTMEHHUIA.

HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI
CBETOBOTO JIy4ya OT yrJja MajaeHHusl.

N3ydenne cBOMCTB H300pakeHHsI B INIOCKOM
3epKaje.

HaOironenune n 00bICHEHNE OIIBITOB

TI0 TIOJTY4EHUIO H300paKeHNH B BOTHYTOM H
BBINYKJIOM 3epkaniax. HaOmoaenue u

00BsICHEHHUE OIBITOB IO MPEJIOMIICHHIO CBETA Ha
TpaHULIE PA3IUYHBIX CPEJl, B TOM UHCJIE OIBITOB C
MOJIHBIM BHYTPEHHUM OTPa’KEHUEM.

HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHHS OT
yrja MnajgeHusi CBeTOBOTO Jy4aHa IPAHULIEC «BO3AyX—
CTEKJIO».

Pacnio3naBanue sBI€HUI OTpaKEHUS U
MPETOMIICHUS CBETa B MOBCETHEBHON KHU3HU. AHAIN3
U 00BSICHEHHE SIBJICHUSI ONITUYECKOTOMHUPAXKa.
Pemenue 3aga4 ¢ HCOIb30BaHUEM 3aKOHOB
OTpaXEHHsI U MIPEJIOMIICHUS CBETA




4.2 | JIuH3BI M ONITHYECKHE 6 Jlunza. Xop jiyueid B JIMH3E. [Tosryuenne n300pakeHUIA ¢ TIOMOIIIBIO
puOOpHI OnTnueckas cucrema coOuparoliei U paccenBarolel JIUH3.
¢oTroanmapara, MUKPOCKOTIAH Onpenenenne GOKYCHOTO PAaCCTOSIHUS
Teneckona. ['na3 kak ONTUYECKOH CUJIBI cOOMparoIei TMH3bl. AHAINU3
OTITUYECKas CHCTEMA. YCTPONCTBA U MPUHIINIIA IEHCTBUSIHEKOTOPBIX
bnvzopykocts u ONITHYECKUX MPUOOPOB: doToarrapara,
JaITbHO30PKOCTh MHUKPOCKOTIA, TEJIECKOTIA.
W3yuenne Moienu riia3a Kak ONMTHIeCKOH
cUCTEMbI. AHAIIU3 SIBJICHUN OJIM30PYKOCTHH
JATbHO30PKOCTH, IPUHIIUTIA JICHCTBUS
OYKOB
4.3 Pasnoxenune 6emoro 3 Pasznoxenune Oenoro ceera HaGmronenue pasnoxxeHus 6eJI0ro CBETaB
CBETa B CIIEKTP B criekTp. OnbiThl Hht0TOHA. CIIEKTD.
CrnosxeHue CeKTpaaIbHbIX Habmionenue u 00bsicHEHUE OTIBITOB
nBeToB. Jucnepcus cera 0 MOJTy4EHUI0 OeJI0To CBETa MPH CII0KEHUHCBETA
pa3HBIX IIBETOB.
[IpoBenenue u 0OBICHEHUE OTIBITOB
10 BOCIPUATHUIO LIBETA MPEIMETOB IIPU UX
HaOJIIOICHUH Yepe3 IIBETOBbIC (PHIIBTPHI
(LIBETHBIC OYKH)
Wroro mo pazneny 15
Pazgen 5. KBanTOBBIE AIBJIEHUS
5.1 | Ucnyckanue u 4 OmnsiThl Pesepdopra u Ob6cyxnenue 1ienu onsltoB Pesepdopaa no

TIOTJIOIICHHUE CBETA
aTOMOM

IIJIAHETapHAsk MOJIENIb aTOMA.
Mogens aroma bopa.
Hcnyckanue u norsouieHue

HCCICI0OBAaHUIO aTOMOB, BBIJIBUXKCHHUC
THUIIOTE3 O BO3MOKHBIX PE3YyJIbTATaX OIBITOB
B 3aBUCHUMOCTH OT IIPCAIOJIaracMoro CTpoCHHUA




cBera aroMoM. KBaHTBL.
JInnelyaTele CIIEKTPHI

aTOMOB, ()OPMYJIMPOBAHNE BHIBOJIOBU3
PE3yJIbTaTOB OIBITOB.

OO0cyx1eHre MPOTUBOPEUNH TIIIAaHETAPHOU MOJIEIH
aToMa ¥ OCHOBAaHMM JuIs runoressl bopa o
CTallMOHApHbIX opOuTax 31exkTpoHoB.Habntonenue
CIUIOIIHBIX U JIMHEHUYATBIX CIIEKTPOB U3ITy4EHUS
Pa3IUYHbBIX BELIECTB.

OObscHEHNE TMHEWYAThIX CIIEKTPOB U3TYUCHHUS

5.2

CrpoeHue aToMHOTO
spa

PanmnoaktuBHOCTH. ANb(a-,
Oera- U TaMMa-U3ITy4EeHHUS.
CtpoeHue aToMHOTO sipa.
Hyknonnas Moaesns aTOMHOTO
anpa. 3oTonsl. PagnoakTrBHbBIE
npeBpaienus. [lepuon
MOJIypacIaia aTOMHBIX SAep

OO0cyx1eHre BO3MOKHBIX THIIOTE3 O MOJIETISX
CTPOCHHS si/Apa.

Ornpenenenue coctaa sijiep Mo 3a1aHHBIMMACCOBBIM U
3apsAIOBBIM YUCIIAM H

110 MOJIO’KEHHIO B MIEPUOJNIECCKON CUCTEME
3JICMEHTOB.

AHanu3 W3MEHEHMsI COCTaBa sjpa M €ro
MOJIOKEHHUS B MIEPUOJMIECKON CUCTEMETPH Ol
PaAMOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
doTorpadusm.

OOGHapyXeHre 1 H3MepeHre paInalluOHHOTO(OHA C
MTOMOIIIBIO JO3UMETPA, OIIEHKA €r0 HHTEHCUBHOCTH.
AHanu3 OMOJIOTHYECKUX U3MEHEHUH,
MPOUCXOISIIHNX MO ISHCTBUEM

pPaZMOaKTUBHBIX U3ITYyYCHH.

Hcnonb30BaHue paloaKTUBHBIX U3TYy4eHUN

B MEIMIIMHE




5.3 | SlnepHble peakuu 7 SAnepHble peakyu. 3aKOHbI Pewrenue 3a1ay ¢ uCNoNb30BaHUEM 3aKOHOB
COXpaHEHHUs 3apsa10BOrO U COXPAaHEHHUS MACCOBBIX U 3apsJI0BBIX YHCEN HA
MaccOBOI'O YUCEI. DHEprus ONpEeeNIEHUE PE3YIbTATOB JICPHBIX PEaKIUi;
CBSI3M aTOMHBIX siziep. CBs3b aHaJIN3 BO3MOYKHOCTHU WJIM HEBO3MOXKHOCTHU
Macchl ¥ 3Hepruu. Peakunu AIEPHOMN pPEAKLUH.
CUHTE3a U JIeIICHUS Jep. OreHka 3HEpIrUH CBA3HM sIIEp € UCTIOJIb30BaHUEM
Ucrounuku sueprun CosHian dbopmysel DUHIITEHHA.
3BE31. SnepHas sHepreTHKa. OO6cyx1eHne NepcueKTUB UCTIOIb30BaHUS
JleficTBHs palnOaKTUBHBIX YIIPaBIIIEMOIO TEPMOSIEPHOIO CHHTE3A.
W3IIy4EeHU I OO6cyx1eHne NpeuMyIeCTB U IKOJIOTHYECKUX
Ha JKUBBIC OPTaHU3MbI npo0JieM, CBA3aHHBIX C SJEPHOM SHEPreTHKOM

Wroro no pazneny 17

IToBTOPUTEILHO-0000 1AM A MOTYJIb

[ToBTOpEeHUE M 9 Cucremartuzanus 1 BrinonHeHne yueOHbBIX 3aITaHui, TPEOYIOITUX

00o001eHne
COJIepKaHUs Kypca
¢bu3uku 3a 7-9 Kimacchel

000011eHIE TPEIMETHOTO
COJICpXKAHHS U OTIBITA

NS TeTbHOCTH,
pUOOPETEHHOTO

OpU M3YYEHUH BCETO Kypca
¢U3MKH  OCHOBHOTO  OOILEro
o0paszoBaHUsI.

[loarotoBKa K OCHOBHOMY
rOCyJapCTBEHHOMY

9K3aMeHy 1o (pU3MKeaIs
oOyuarommxcs,

BBIOPABIIUX 3TOT y4eOHBIN
npeaMeT

JEMOHCTpAI1 KOMIIETEHTHOCTEH,
XapaKTepHU3YIOLIUX eCTECTBEHHOHAYUHYIO
IPaMOTHOCTb:

— IMPUMEHEHUS MTOJTYICHHBIX 3HAHUH JJIs
Hay4YHOTO OOBSICHEHUS (PU3UICCKUXSIBICHUHN B
OKpYXXarolen mpupoae,

B IIOBCEIHEBHOM KU3HH U BBISBIICHUS
(U3UYECKUX OCHOB Psiia COBPEMEHHBIX
TEXHOJIOTHI;

— NPUMEHEHUSI OCBOEHHBIX
AKCIIEPUMEHTAIIbHBIX YMEHUN

VIS MCCIe0BaHus (PU3NYECKUX SIBICHUHN,B TOM
quCcIIe JUIsl IPOBEPKH TMIIOTES




Y BBIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacy€THbIX 3a/1a4, B TOM YUCIIE
IPEe0JIaraloInX UCI0JIb30BaHNE (PUBNYECKUX
MOJIEJIEV U OCHOBAHHBIX HA COJACPKAHUU PA3INYHBIX
pasnenoB Kypca pU3UKH.

Brimonnenne n 3aluTa IrpynmnoBbIX WA
HHIUBUAYAJIBbHBIX TIPOCKTOB, CBA3aAHHBIXC
coJiep>)KaHueM Kypca (PU3HKU

Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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