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MHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3MKe Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTABJICHA HAa OCHOBE
MIOJIOKEHUN U TpeOOBaHUM K pe3ybTaTaM OCBOEHHUSI Ha 0a30BOM ypOBHE OCHOBHOW 00pa3oBaTebHOM
IporpamMMbl, a Takxke ¢ yud€roM (enepanbHOil pabodeid mporpaMmbl BocnuTanus W Konnemmmun
IpenojaBaHusydeoHoro npeamera «Puznkay.

Copnepxanue mporpamMMmbl 1Mo (pU3HMKe HAmpaBJIeHO Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH OOYYalOMIMXCS W OpraHU3alMi0 U3ydeHHs (U3UKKM Ha JESITEeIbHOCTHON OcHOBe. B
IporpaMMe 1o (pUM3MKe YYMTHIBAIOTCS BO3MOXHOCTH Y4€OHOro IpeaMeTa B peaau3aluuu TpeOoBaHUM
OI'OC OO0 x nmIaHUpPyEeMbIM JUYHOCTHBIM U METaNpEeIMETHBIM pe3yibTaTaM OOy4YeHMs, a TaKkKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX NMPEAMETOB HAa YPOBHE OCHOBHOI'O OOIIETo
o0pazoBaHwUsI.

[IporpaMmma 1o (¢u3MKe YCTaHABIMBAET pacHpelesieHne ydyeOHOro marepuaia Mo rojam
oOyueHus (1o Kjaccam), mpejyiaraeT IpUMEpPHYIO0 MOCIEI0BATEIbHOCTh N3YUYEHUSI TEM, OCHOBAHHYIO
Ha JIOTMKE Pa3BUTHSI IPEJMETHOTO COAEpPKAHUS U yUETE BO3PACTHBIX 0COOEHHOCTEN 00yUYarOLIUXCs.

[Iporpamma mo ¢usuke pazpaboTaHa C LENbI0 OKa3aHUs METOJAWYECKOM MOMOIIM YYHUTENI0 B
CO37aHUU paboyel MPorpaMMsbl 0 y4eOHOMY MTPEIMETY.

®u3nka SBISETCS CHCTEMOOOPA3yIOIUM Uil €CTECTBEHHO-HAYYHBIX Y4E€OHBIX INPEIMETOB,
MTOCKOJIbKY (DM3MUYECKHE 3aKOHBI JIEKaT B OCHOBE IPOIECCOB U SIBIICHUH, H3y4aeMbIX XUMUEH,
Oouosorueit, actpoHoMmuen u (usnueckoi reorpadueil, BHOCHUT BKJIaJ] B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeJoCcTaBisgeT HauboJsee sicHble 00pa3ibl NIPUMEHEHNs Hay4HOTO METO/a MO3HAHUS,
TO €CTh CIIOCO0a MOJyYeHUs JOCTOBEPHBIX 3HAHUH O MUDE.

Opna 13 rIaBHBIX 3a7a9 GU3UYECKOTO 00pa30BaHUs B CTPYKType 00IIero o0pa3oBaHUs COCTOUT
B (JOPMUPOBAHNH €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH U HHTEPECAK HAYKe Y 00YJaIOLINXCSl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IPENIOJaracT OBJAJAECHUE  CIEOYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLIUMH €CTECTBEHHO-HAY4YHYI0 IPAMOTHOCTb:

Hay4YHO OOBACHATH SBICHMUS,

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

UCIOJb30BaTh HAayuHbIE JOKa3aTeIbCTBA
JUIS TIOJTy4€HUS BBIBOJIOBY.

Lenn nzyuenus pU3MKK Ha ypOBHE OCHOBHOTO 00IIer0 0Opa3zoBaHus onpeieicHbl B KoHmenuu
npernojaBaHusi yueOHoro mnpenmera «®Dusnmka» B 00pa3oBaTeNbHBIX OpraHuM3anusx Poccuiickoit
denepanuy, peadu3yOINIMX OCHOBHBIE 00IIe00pa30BaTeIbHbIC MPOTPAMMBI,  YTBEPKAEHHOM
pemenrem Kosuternn MunucrepcrBa npocsenienus Poccuiickoit denepanmu (mpoTokos ot 3 nexadpst
2019 r. Ne [1K-4BH).

enu n3yyenus Gu3nuKH:

npuoOpeTeHUEe HMHTEpeca M CTPEMIICHHS OOy4arolMXCs K HAyYHOMY H3Y4YCHHUIO IPHPOJIBI,
Pa3BHUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BHUTHE TIPEJICTABICHUI O HAyYHOM METOJE MO3HAHUS U (HOPMHUPOBAHME UCCIIEIOBATENBCKOTO
OTHOIICHUS K OKPYXKAIOIINM SBIICHHSIM;

(dhopMHUpOBaHNE HAYYHOTO MHPOBO33PEHMSI KaK pe3ylbTaTa U3yueHUsI OCHOB CTPOEHHUS MaTepUH
1 (hyHITaMEHTAIIbHBIX 3aKOHOB (DU3HKH;

(dbopMHUpOBaHHE TPENCTaBICHUA O PONHM (PU3MKU JUISI pa3BUTUSA APYTUX ECTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHH;

pa3BHUTHE TPEICTaBICHU O BO3MOXHBIX chepax Oymayiiedt mpodecCHOHATBHON e TeNbHOCTH,
CBSI3aHHOU C (PM3UKOMH, MOATOTOBKA K JalbHEHIIIeMy OOyUEHHUIO B STOM HampaBlICHHUH.

JlocTrxkeHne 3TUX IieNield MPorpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs
obecrnieunBaeTcs pEIICHUEM CIIEeYIOIINX 3a/1a4:

HpI/IO6peTCHI/IC 3HaHUII O AUCKPCTHOM CTPOCHHU BCHICCTBA, O MCXAaHUYCCKUX, TCIIJIOBLIX,
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AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHue  yMEHUH OTIMCHIBATD U OOBSCHATD ¢dusnueckue SIBIICHUSA C
MCIIOJIb30BAHMEM TTOTYUYEHHBIX 3HAHUH;

OCBOCHHME METOJOB PELICHUs MPOCTEHIINX PacYETHBIX 3a7ay C MCIOJIb30BaHUEM (U3NYECKUX
MO/IeJIel, TBOPUECKUX M MMPAKTUKO-OPHEHTUPOBAHHBIX 337124,

pa3BUTHE YMEHUH HAOIIONATh TPUPOJHBIC SBICHUS M BBINOJHATH OMBITHI, J1a0OpaTOPHBIC
paboTHI M SKCIIEPUMEHTAJIBHBIE HCCIIEJOBAHMUS C HCIIOJB30BAaHUEM U3MEPUTENILHBIX TPHUOOPOB;

OCBOCHHE MTPUEMOB paboThI ¢ nH(pOpManuel (HU3MIECKOTO COJIEPIKAHMs, BKITIOYask HH()OPMAIIHIO
O COBPEMEHHBIX JOCTIDKEHHIX (PU3UKH, AaHAIN3 U KPUTUIECKOE OLIEHUBaHNUE HH(POPMAIIUH;

3HAKOMCTBO CO cdepamMu MpoPecCHOHATBHON JIEATEIbHOCTH, CBSI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha IOCTHKCHUAX (DU3NUECKON HAYKH.

Ha wusydenne ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE OCHOBHOTO 0O0IIero oopa3oBaHHs
otBomutcs 238 wacoB: B 7 kimacce — 68 wacoB (2 waca B Hemenwo),B 8 kimacce — 68 wacos (2
yaca B Hezeno), B 9 kiacce — 102 yvaca (3 waca B Hezelo).

[Ipennaraemplii B mporpamMmme no (usuke nepedeHb JIabOpaTOPHBIX padOT U OMBITOB HOCUT
PEKOMEHIATeNbHBIN XapaKTep, YIUTENb JIeIaeT BEIOOp MPOBeACHNUs Tab0paTOPHBIX paboT U OIBITOB C
yu€TOM HMHIUBUAYAJIBHBIX OCOOCHHOCTEH OOYyJaroImuxcsi, CIUCKa ASKCIEPUMEHTATBHBIX 3a/IaHUi,
MpeUIaraéMbIX B paMKaXOCHOBHOTO TOCYJapCTBEHHOTO YK3aMeHa 1Mo (pr3HKe.

COIEPXAHUE OBYYEHUA

7 KJIACC

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

®uzuka — Hayka o mnpupone. SABneHus npupoapl. DuU3UUECKUE SABJICHUSA: MEXaHHUYECKHUE,
TEIUIOBbIE, 3JICKTPUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznueckue BenMunHbL. 3meperne puzndeckux BeaudnH. Ou3ndeckue mpuoopsl.
[TorpemHocTs n3mMepennii MexxayHapoaHasi CucTeMa eNHUIIL.

Kak ¢usuka u npyrue ecrecTBEHHbIE HayKd M3y4daloT MpUpoay. EcTecTBeHHO-HAy4HBINH METOJ
MO3HAHUS: HAOIOJEHNE, MOCTAaHOBKAa HAYYHOI'O BOIPOCA, BBIABIKEHHUE THUIIOTE3, AKCHEPUMEHT IO
MIPOBEpKE THUIOTE3, OObsICHeHHE HalIoAaeMoro spieHusa. OnucaHue (QU3NYECKUX SBJICHUH C
HOMOIIIBIO MOJEIIEHN.

Jlemoncmpayuu
MexaHu4ecKkue, TEIIOBbIC, JJIEKTPUUECKUE, MAarHUTHBIC, CBETOBBIC SIBJICHUSI.
duznyeckue NpudOPHI U MPOoLeAypa MPSIMBIX U3MEPEHUN aHATOTOBBIM U ITU(POBBEIMIIPUOOPOM.

Jlabopamopnvie pabomul u onvimol

Omnpenenenue 1EHbI ACJICHUS IKAIbl U3MEPUTEIHLHOTO IPHOODPA.

H3mepenne paccTosiHUM.

N3mepenune 00bEMa )KUIKOCTH U TBEPIOTO Tea.

Ornpeznenenue pa3MepoB MajbIX Tell.

N3mepenune temnepaTypsl IPYU NOMOIIM KUJIKOCTHOTO TEPMOMETPA U TaTYUKATEMIIEPATYPHI.

[IpoBeneHue uccneqo0BaHus MO NMPOBEPKE TMIIOTE3bI: NAJbHOCTH IOJIETA IIAPUKA,ITYIIEHHOTO
TOPU30HTAIIEHO, TeM 0O0JIbIIe, YeM OOJIbIle BHICOTA TYCKa.

Pazgen 2. IlepBoHayasibHbIe CBeleHUsI 0 CTPOCHHM BelleCTBA

CrpoeHune BelecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl. OIBITHI, AOKAa3bIBAOIINAE JUCKPETHOE
CTpOEHHE BEIIECTBA.

JIBrmkeHue yacTull BemecTBa. CBsI3b CKOPOCTH IBUKEHUS 4aCTHUIl ¢ TeMIiepaTypoil. bpoyHoBckoe
npxenue, Muddysus. BzaumoeiicTBre 4acTHIl BEIIECTBA: MPUTSDKEHUE U OTTATKUBAHHUE.

ArperaTHble COCTOSIHMSI BELIECTBA: CTPOCHUE Ia30B, JKUIKOCTEW U TBEPABIX (KPUCTAIIIMYECKUX )
Tel. B3auMOCBA3b MEXIy CBOWCTBAMM BEIIECTB B pa3HbIX arperarHblX COCTOSHUAX M UX
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aTOMHO-MOJIEKYJISIPHBIM cTpoeHrueM. OCOOCHHOCTH arperaTHbhIX COCTOSIHUN BOJIBI.

Jlemoncmpayuu

Habmoenne O6poyHOBCKOTO JBUKCHHUS.

Hab6monenue muddyzun.

HabOmonenue  siBICHUN,  OOBSICHSIFOIIMXCS MPUTSHKEHUEM WIA  OTTAJIKHBAaHHEM
YJaCTHUII BEIECTRA.

Jlabopamopmwvie pabomovl u onvimol
OmneHka AuaMeTpa aToMa METOJIOM PsIIOB (C Mcnonb30BaHueM (oTorpaduii). OmbITHI 1Mo
HaOJIOIEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

OMBITHI 110 OOHAPYKEHUIO IEHCTBUSI CHII MOJICKYJISIPHOTO TIPUTSHKEHHUS.

Pasnen 3. /IBu:KeHHe M B3aUMO/IeiiCTBHE TeJl
Mexannueckoe 1BukeHue. PaBHoMepHoe 1 HepaBHOMepHOe JiBHkeHHe. CkopocTb. CpenHsis
CKOPOCTb P HEPAaBHOMEPHOM JBMKEHHMU. PacuéT myTu 1 BpeMeHU IBHKEHUSI.

SIBnenve uHepuuu. 3akoH MHepLUU. B3aumoneicTBue Ten Kak NpUYMHA U3MEHEHUS CKOPOCTU
IBUOKEHHUsT Ten. Macca kak Mepa HMHepTHOCTH Tena. IlnoTHocTe BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IUHUIE 00BhEMA BELECTBa.

Cua xak xXapakTepuCTHKa B3aumojaencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. M3mepenune
CHJIBI C TOMOIIBI0 TUHAMOMETpa. SIBleHHEe TATOTeHHsS W cuia TsokecTH. Cuila TSHKeCTH Ha JIPYrux
mnaHerax. Bec Tena. Hesecomocth. CrokeHue CHII, HaIlpaBIEHHBIX IO OJHOM MpPAMOM.
PaBropnelicTByromas cwi. Cwita TpeHns. TpeHue CKOIbXKEHUs U TpeHue Nokos. TpeHue B npupone u
TEXHHKE.

Jlemoncmpayuu
Ha6nronenne MmexaHnmdeckoro ABMKEHUs Tena. M3mepenue
CKOPOCTH NIPSMOJTMHEHHOTO nBIKeHus. Habmonenne
SIBJICHUST HHEPITUH.
Halnronenne n3aMeHeHns: CKOPOCTH MpHU B3anMoieicTBrH Tel.CpaBHEHHE
Macc MO B3aUMOJIEHCTBHIO TEJ.
CioxeHue cuil, HalmpaBJIE€HHBIX 110 OJHOU TPSIMOM.

Jlabopamopnwsie pabomul u onvimol

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKCHHs (MIApUKa B KUAKOCTH, MOJEIU
AIIEKTPUYECKOTO aBTOMOOWIISI M TaK Jlayiee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM [IapuKa M0 HAaKJIOHHOMIIIOCKOCTH.

Omnpenenenue IOTHOCTH TBEPIOTO TeNa.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbKeHus (nedopMaiiui) Npy>KUHBIOT
MPUIIOKCHHOM CHUITBI.

OnBIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tellau XapakTepa
COIIPHKACAIOLIUXCS TTIOBEPXHOCTEH.

Pa3nen 4. JlaBiieHue TBEPABIX TeJ, *KHAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHBIIIEHUS U YBeIMuYeHUs naBieHus. JlaBieHue rasa. 3aBUCHUMOCTH
JaBJIeHUs raza oT oOb&ma, Temmeparyphl. llepenada naBneHUs TBEPABIMHU TENaMHU, KUAKOCTIMU U
razamu. 3akoH [lackans. [ITHeBMaTnyeckue MamuHbl. 3aBUCUMOCTD JABJICHUS )KUIKOCTH OT TIyOWHBI.
I'unpocratudeckuii mapagokce. CooOmaromuecs cocyapbl. [ napaBnndeckiue MeXaHU3MBbI.

Atmocdepa 3emnu u arMmochepHoe mAaBieHue. [IpUYMHBI CyIIECTBOBAHUS BO3AYIIHON
000JI0YKH 3eMiIn. OnpIT Toppuuennu. N3smepenue aTMOCc(epHOTO
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JaBlieHHsI. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHHUS OT BBICOTHI Hall ypoBHeM Mops.IIpubopsr ais
M3MEPEHUs1 aTMOC(HEPHOTO JaBICHHUS.
JleiicTBrE MUAKOCTH U raza Ha MOIPYKEHHOE B HUX Teso. BriTankuparomas(apxume10Ba) cuia.
3akoH Apxumena. [InaBanue ten. Bo3gyxonnaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

[lepenaua naBieHUs! )KUIKOCTBIO U Ta30M.

CooOmarormuecs CoCy/Ibl.

I'mppaBinueckuii npecc.

[IposiBnenue neicTBUs aTMOC(HEPHOTO AABJICHUS.

3aBUCUMOCTb BBITAJIKUBAIOLIEH CHUJIBI OT 00bEMa MOrPYKEHHOM YaCTH Teja UIJIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHUIIBI BECY BBITECCHEHHOM KUJIKOCTH.
VYcinoBue — mIaBaHUS TEJI. IIJIaBaHHeE W  TOTPYKEHHE Tel B 3aBUCUMOCTHOT
COOTHOIIEHUS IIJIOTHOCTEN TeJla U JKUJIKOCTH.

Jlabopamopnwvie pabomul u onvimol

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJAE€ OT 00bEMa TNOrPYKEHHOHN B )KHIKOCTh
YacTH Tella.

OnpeneneHre BBITAIKUBAKOIIEH CHIBI, JACWCTBYIOIIEW Ha TENO, MOrPYKEHHOEB XKUIAKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJKUBAIONIEH CHUJIbI, JIEUCTBYIONIEH Ha TEJIO B KHIAKOCTH,
OT Maccsl Teja.

OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKHBAIOIICH CHIIBI, JCHCTBYIOIIECH Ha TEJIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUJIKOCTh YACTH T€Ja U OT MIOTHOCTUKUIKOCTH.

KonctpynpoBanne apeoMerpa WiIM KOHCTPYHPOBAaHHE JIOAKM W OMNpeAesieHHe e
TPy30MOABEMHOCTH.

Pa3nen 5. Pa6ora u MOIIHOCTH. DHEPTrUs

Mexanuveckast pabota. MOITHOCTb.

[IpocThie MeXaHM3MBI: pblUar, OJIOK, HAKJIOHHAS IIOCKOCTh. IIpaBWiio paBHOBECHs pbIyara.
[IpuMeHeHne mpaBuiIa paBHOBECHS phluara K OJ0Ky. «3o0s0oToe mpaBuiio» mexanuku. KITJ[ mpocTeix
MexaHu3MOB. [IpocTeie MEXaHNU3MBI B OBITY M TEXHHKE.

Mexanudeckast sHeprus. KuHeTndeckas u nmoTeHIManbHas 3Heprus. [IpeBpaiienrueoaHoro Buaa
MEXaHUYECKOM SHEPruu B APYroi. 3aKOH COXpaHEHUS SHEPT UM B MEXAHHUKE.

Jlemoncmpayuu
[TIpumepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopnvie pabomul u onvimol
Omnpenenenue paboThl  cUIIBI  TPEHUA TNPU  PABHOMEPHOM JNBW)KCHUU  Tella
10 TOPU30HTAILHOM MOBEPXHOCTH.

HccnegoBanue YCJ'IOBI/Iﬁ paBHOBECHA pblvara.

N3mepenue K11/ HaknOHHOM MIIOCKOCTH.
N3yuenue 3akoHa COXpaHEHUSI MEXaHUYECKOM YHEPTHH.

8 KJIACC

Pa3znen 6. TenioBbIe IBJIeHUSA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJSIPHO-KMHETUUECKOW TEOpUM CTPOEHMs BellectBa. Macca u
pa3mepsbl aTOMOB " MOJIEKY. OMBITHL, IO ATBEPKAAIOLLINE OCHOBHEIE HOJIOKEHUS
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MOJIEKYJIIPHO-KMHETUYECKOU TEOPUHU.

Mopenu TBEPAOTO, XKHUAKOTO M Ta3000pa3HOTO COCTOSHUM BemiecTBa. Kpucramnmueckue u
amopdubie Tena. OObsSCHEHHE CBOWCTB Ta30B, JKHIKOCTEH M TBEPIBIX TEJ HA OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO-KUHETHYECKON Teopry. CMauynBaHUEU KalWIISPHbIE SIBJIEHUS. TEeIoBOE paclIupeHue U
CKaTHe.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTbIO TEIJIOBOIO JIBWXKEHHUS 4acThll. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHMsI BHYTPEHHEH SHEpruu: TeIulonepesadya U coBeplieHne padoTel. Bujel
TEIUIONEPEIayu: TEIIONPOBOJHOCTD, KOHBEKIINS, U3IIyYCHHE.

KonuuectBo TemnoTel. VYnenbHass TEIUIOEMKOCTh BEIIECTBA. Te€mIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TemioBoro OamaHca. IlnaBieHne u oTBepAeBaHME KpPUCTAITIMYECKUX
BEILIECTB. YAenpHas Termsora miuasiaeHus. [lapooOpasoBanue u konaeHcauus. Mcnapenue. Kunenue.
VYaenpHas TerioTa napooOpa3zoBaHUs. 3aBHCHUMOCTh TEMIEpPaTypbl KHIEHHS OT aTMOC(EpHOro
JIaBJICHUS.

Brnaxnocts Bo3myxa.

DHeprus ToIMBa. Y IelbHasl TEIJI0Ta CTOPaHusl.

[Ipunnuns! padotel TerioBbix asurareneit K11/ rennosoro asurarens. TemnoBble ABUraTeNnu u
3alIuTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHUs U MPEBPAILLECHUS SHEPTHH B TEIUIOBBIX ITPOLECCAX.

Jlemoncmpayuu

Ha6nronenne 6poyHOBCKOTO JIBIKCHHS.

Ha6mronenue muddysun.

HaGnronenue siBneHuii cMaurBaHus U KaWJUBIPHBIX siBlieHnit. Habmronenune

TEIUIOBOTO PACIIUPEHUS TEJI.

N3menenue JMABJICHUS  rasa TpH  HW3MEHEHUU 00béMa W HarpeBaHUH WA
OXJIAXKICHHH.

[IpaBuna usmepenus remmeparypbl. Buabt

TeTUIoTIepeIavuH.

OxmnaxxiIcHue Py COBEPIIICHUH pabOTHI.

HarpeBanue npu coBepiiieHur padoThl BHETHUMU cuiiaMu.CpaBHEHHE

TEIUTOEMKOCTEH Pa3IuYHBIX BEIIECTB.

Hab6nronenue xunenwus.

HalGnrogenue nocTossHCTBa TEMITEpaTyphI MPH TIIABICHHH.

Moenu TeIuIoBBIX ABUTATENICH.

Jlabopamopnvie pabomul u onvimol
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTsKEHHS. OTBITHI 110
BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM WJIM caxapa.
OnpITHl 10 HAONIOIEHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U TBEPABIX

TCII.
OnpeneneHI/Ie JAAaBJICHUSA BO31yXa B OaoHe mmmpuna.

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTb HABJICHHA BO3AyXa OT €TI0 00béMa u
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HarpeBaHus WX OXJIAXKICHHUS.

[IpoBepka  rumore3pl  JIMHEHHOW  3aBUCHMOCTH JUIMHBL ~ CTOJIOMKA  YKUJKOCTHB
TEPMOMETPHUYECKOH TPyOKe OT TeMIIepaTypHhI.

Habmoienne n3MeHeHus: BHYTPEHHEH SHEPTUH Tejla B Pe3yIbTaTe TeIIonepeadyni paboThl
BHEIIHUX CHUJI.

UccnepoBanue sBJICHHS TEIUIOOOMEHA TPHU CMEIIMBAHUU XOJIOAHOU U TOPSTUCHBO/IBI.

Omnpenenenne KoJIMYECTBA TEIIOTHI, IIOJIy4EHHOTO BOJIOM Ipu  TEmIooOMeHec
HarpeTbIM METAJUIMYECKUM LUIIMHIPOM.

Omnpenenenue yaenbHOHN TEII0EMKOCTH BetecTBa.MccnenoBanue

rporecca UCIIapeHHs..

Onpenenenre OTHOCUTEIBHON BIAXXHOCTH Bo3ayxa.OnpeeneHue

YAEIbHOW TEIUIOTHI IUIABJIEHUS JIbJA.

Paznen 7. DiekTpuyeckue ¥ MATHUTHbIE SIBJIEHUS

Onektpuzarusi Ten. JIBa poma sJeKTpUYECKUX 3apsAnoB. BzauMoneiicTBue 3apsiKEHHBIX Tell.
3akon Kymona (3aBUCHMOCTb CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX TEN OT BEJIMYHMHBI 3apsIOB U
PACCTOSTHUS MEXK]Ty TEJIaMu ).

Onektpuyeckoe moje. Hanpsxk€HHOCTh diekTpudeckoro mons. [lpuHIMN cymeprno3uiuu
AIIEKTPUYECKHX NoJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snextpuyeckux 3apsiioB. DJIEMEHTApHbBIN 3JeKTpudeckuil 3apsia. CtpoeHue atoma.
[TpoBOIHUKH U TUATAEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsa.

DNEeKTPUYECKUNA TOK. Y CIIOBUSI CYIIECTBOBAHUS JIEKTPUUYECKOTO TOKA. MICTOUHHUKH TOCTOSTHHOTO
ToKa. JIEHCTBUSA DJIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUYECKUN TOK B
KUJKOCTSAX U raszax.

DnekTpuyeckas uenb. Cuia Toka. DiIekTprudeckoe HanpsbkeHue. COmpoTUBICHHUE MPOBOJHUKA.
VYaenpHOE compoTHBJIEHHE BemiecTBa. 3akoH Owma qnus ywyactka mnenu. llociegoBarenbHoe U
MapajuieJIbHOE COETMHEHNUE ITPOBOIHHUKOB.

Pabota m MomtHOCTh 3neKTpuUYecKkoro Toka. 3akoH JDkoyns—JIeHma. DnekTpudeckue 1enu u
MOTpeOUTENH dNEKTpUUecKOoi sHeprun B ObITy. KopoTkoe 3amblkaHue.

[locrositHHple MarHuThl. B3aumopelcTBHE MOCTOSHHBIX MarHUTOB. MarHutHoe moje.
MaruuTHO€E 1osie 3eMJIM U €ro 3HaYeHue i Ku3Hu Ha 3emiie. OnbIT Dpcrena.

MarauTHOE MOJie JJIEKTPUYECKOro Toka. lIpuMeHeHHne 53JIeKTpOMarHuToB B TexHUKe. JleiicTBue
MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM. DJIEKTPOJBUraTEb MMOCTOSHHOTO TOKa.  Mcnosip3oBaHue
JNEKTPOJIBUraTeNel B TEXHUYECKHX YCTPOWCTBaX U Ha TPAHCHOPTE.

OnBITH ®apanest. SIBnenue 3JIEKTPOMAarHUTHOM VHIYKLIMH. [IpaBuno Jlenma.
OnektporeHepatop. CrnocoObl MOJTY4YEeHUS  DIEKTPUUECKOW SHEPruu. DJEKTPOCTAHIMM  Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu
DneKkTpu3alus Tel.
JIBa poa 3JIEKTPUYECKUX 3apsAI0B U B3AUMOICHCTBUE 3apSHKEHHBIX TEN. Y CTPOUCTBO U JCHUCTBUE
3IEKTPOCKOTIA.
DNeKTpoCTaTUYEeCKask MHIYKIIHS.
3aKOH COXPAHEHMS JIEKTPUUECKHX 3apsA0B.
[IpOBOIHUKHY U TUDIIEKTPUKH.
MogenupoBaHK€e CUIIOBBIX JIMHUM JJIEKTPUUYECKOTO 10151 IcTOUHNKN
IMOCTOSIHHOTO TOKa.
JlelicTBUA DIIEKTPUYECKOTO TOKA.
DNEeKTPUYECKUM TOK B KUJIKOCTH.
I"a30BrIi1 pazpsn.
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N3MepeHnue cuibl TOKa aMIIEPMETPOM.

H3MepeHue 35eKTpUYeCKOro HanpsbkeHUs BOJIbTMETpoM. Peoctat u

MarasuH COIPOTUBJICHUM.

B3anmoneicTBie NOCTOSIHHBIX MAarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH pa3ACIICHUS NOJIOCOB MaruuTa.MoienmpoBaHue
MAarHUTHBIX MOJIEN MTOCTOSIHHBIX MAarHUTOB.

OmnsIT Opcrena.

MarunuTHoE€ 10Jjie TOKa. DJIEKTPOMAarHuT.

JlelicTBME MAarHUTHOTO MOJISI HA IPOBOJHUK C TOKOM.

DNeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

UccnenoBanue sBiaeHUs 3JeKTpOMarHUTHOM HHAYKIMU. OnbiTel Dapazes.
3aBUCUMOCTD HaIPaBJICHUS MHAYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BOSHUKHOBEHHUS.
DNEeKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnwsie pabomul u onvimol
OnpIThI 10 HAOIOICHUIO SJIEKTPU3ALUH TeJl UHIYKIIMEH U pU cONpuKoCcHOBeHuu.Viccnenopanue
NEeUCTBUS DJIEKTPUUECKOTO TOJISl Ha MPOBOIHUKY U TnAneKTpuku. COopKa U mpoBepka paboThl
AIIEKTPUYECKOMN LIETIH OCTOSTHHOTO TOKA.
W3mepenue u peryivpoBaHue CUIIbI TOKa.
N3mepenue u peryinupoBaHue HANPSHKEHUS.
UccnenoBanue 3aBUCUMOCTHU CHJIBI TOKa, UAYIIETO yepes pe3ucTop,
OT COMPOTHBIICHUS PE3UCTOPA U HAIIPSHKEHUS Ha PE3UCTOPE.

OneITel,  AEMOHCTPHUPYIOIINE 3aBUCUMOCTh 3IEKTPUYECKOTO CONPOTUBJIECHUS
MIPOBOJIHMKA OT €0 JUIMHBI, IIJIOIIA 1 OTIEPEYHOr0 CEYEHUs U MaTeprara.

[IpoBepka npaBuia CIOKEHUs HANPSDKEHUH MPU MOCIEI0BATEIbHOM COEIHMHEHUHUIBYX
PE3UCTOPOB.

[IpoBepka npaBuia Uit CUITbI TOKA IPU MAPAJIEIbHOM COEIMHEHNH PE3NCTOPOB.OMpeaeseHme

PpaboThI ANEKTPUYECKOTO TOKA, UAYILETO Yepe3 Pe3UCTOp.

OnpeneneHre MOITHOCTH JIEKTPUUYECKOTO TOKA, BhIIEIsAEMON Ha pe3uctope. MccnenoBanue

3aBUCHMOCTH CWJIbl TOKAa, HIYILETO Yepe3 JIAMIIOUKY, OT HAIIPSDKEHHS Ha HE.

Onpenenenue KII/] narpeBaresns.

HccnegoBanue MarHuTHOTO B3aUMOJEHCTBUS MOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl MOCTOSIHHBIX MarHUTOB MPU UX 00bETMHEHUH HUpa3AeiICHUH.

HccnenoBanue 1elcTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPETIKY.

OnbIThl,  IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIBl  B3aUMOJICHCTBUS KATYILKUC
TOKOM U MAarHuWTa OT CHJIbI TOKA W HAIPABIICHUS TOKA B KaTYILKE.

N3yuenue aeiicTBUS MarHUTHOTO MOJIsl HA IPOBOJAHUK C TOKOM.

KoHncTpyrnpoBanue u u3ydenue paboThl JEKTPOIBUTATEIS.

N3mepenue KII/I s3nekrpoaBUraresibHOM yCTaHOBKHU.

OMBITHI 110 UCCIEIOBAHUIO SIBJIICHUS 3JIEKTPOMAarHUTHOW UHAYKLIUU: UCCIIEI0BAHNEU3MEHEHUM
3HAUEHMs U HAMPABIICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuuyeckue siBJCHHUA

Mexanuueckoe ABmxeHue. MarepuanbHas Touka. Cuctema oTcu€ra. OTHOCHUTEIBHOCTH
MEXaHMYECKOr0  JBWXKECHMS. PaBHOMEpHOE  MNpsMOJMHENHOE  JBHKEHHE.  HepaBHOMepHOe
NpsIMOJIMHENHOE IBH>KeHHE. CpeiHsisi U MTHOBEHHAsi CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHOyCcKOpeHHOE TpsMOIHHeHOe nBrkeHne. CBoOO HOE MaieHue.
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Onbrtel [Manunest.

PaBHOMepHOE JBUXKEHME TI0 OKpyxkHOCTU. Ilepmon u wyacrota oOpaiieHus.
JIuneiiHas u yriaoBasi CKOPOCTH. LIEHTpOCTpEMUTENIBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Hprorona. Bropoit 3akoH Herorona. Tperuit 3akoH HproToHa.
[IpuHIHAI CynIepro3UIUY CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUsI CKOJBXEHUs, CUJIa TPEHUS TOKOS,
Jpyrue BUJbl TPEHHUSL.

Cuna TsHKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO majeHus. J[BrxeHue
wa"eT Bokpyr Cousnua. IlepBast kocMudeckasi ckopoctb. HeBecoMocTh U IEperpys3Ku.

PaBHoBecue marepuanbHOU Touku. AOcomoTHO TBEpHoe Teno. PaBHoBecue TBEpAOro Tena ¢
3aKpEIUIEHHON OCBhIO BpaleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Ttena. M3menenue wummynbca. Wmnynbe cuibl. 3akOH COXpaHEHHsS] HMMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannueckas paboTa 1 MOIIHOCTh. PaboTa cuit TsbkecTu, ynpyroctu, TpeHus. CBA3b SHEPTUU U
pabotel. IloTeHumanbHasi 3HEPrus Tena, MOJHATOrO HaJ MOBEPXHOCThIO 3emin. [loTeHIuanbHas
SHEeprusi cxaroil mnpyxuHbl. Kunermueckas sHeprusa. TeopemMa O KMHETHYECKOM SHEpPIHM. 3aKOH
COXpaHEHUsI MEXaHUYECKOW SHEPTHH.

Jlemoncmpayuu

HaGnrogenne MexaHn4ecKoro IBM)KEHHS TeJla OTHOCUTEIBLHO Pa3HBIX TEJT OTCUETA.

CpaBHeHME TIyTel U TPACKTOPUN JIBIXKEHUS OJTHOTO M TOTO K€ TeJIa OTHOCUTEIbHOPA3HBIX TEJ
oTcuéra.

H3Mepenne CKOpoCTH U YCKOPEHUS TPSMOJIMHENMHOT0 nBMkeHus. FiccnenoBanue

MIPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUS.

Habnonenue nBMxeHus Tena Mo OKPY>KHOCTH.

Habmonenue MEXaHUYECKUX ABJICHUM,  MPOUCXOIAIINX B CHCTEME  OTCYETa
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBIKEHUU OTHOCUTEIbHO KaOuWHeTapu3UKH.

3aBUCUMOCTb YCKOPEHHMsI TeJla OT MacChl Tela U AeHCTBYIoIeH Ha Hero cuiibl. Habmonenue

paBEHCTBA CUJI IIPU B3aUMOJICUCTBUM TEIL.

N3meHeHune Beca Tena Ipu YCKOPEHHOM JIBH)KEHHH.

[lepenaua ummnynbca npu B3auMOJEHCTBUAN TEN.

[IpeoOpa3oBanust SHEPTUH MTPH B3aUMOICHCTBUH TEJL.

CoxpaHeHne UMITyJIbCa [TPU HEYIIPYTOM B3aUMOACHCTBUU.

CoxpaHeHne UMITybca IPH a0COIIOTHO YIPYroM B3aumoeiicteuu. Habmonenue

PEaKTUBHOTO ABUKECHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU CBOOOIHOM IMaCHHH.

CoxpaHeHre  MEXaHUYECKOU SHEpPrMM  0OpU JBWXKEHUM  Tejla TMOJA JEUCTBHEM

IIPpYXUHBI.

Jlabopamopmwsie pabomvbl u onvimol

KoHcTpynpoBanue TpakrTa jAjsl pa3roHa U JalbHEHIIero paBHOMEPHOIO JIBUKEHHUS IapHKa WIN
TEJEKKH.

OmnpeneneHne cpeHel CKOPOCTH CKOJIbKEHHUsT OpycKa WM JBHKEHHS IapUKano HAKJIOHHOU
IUIOCKOCTH.

Omnpenenenne yCKOpeHHs Teja MpU PaBHOYCKOPEHHOM JIBXKEHHUHU 10 HAKJIIOHHOM TIOCKOCTH.

HccnenoBanue 3aBHCHMOCTH IyTH OT BPEMEHH IpPH PaBHOYCKOPEHHOM JIBIDKEHHM 0e3
Ha4aJIbHOU CKOPOCTH.

IIpoBepka rUMoTe3bl: €CIU MPH PABHOYCKOPEHHOM JBIKEHHHM 0€3 HadaJbHONH CKOPOCTH IMYTH
OTHOCSTCS KaK psAJl HEUETHBIX YUCEl, TO COOTBETCTBYIOLIUE IPOMEKYTKUBPEMEHN O/IMHAKOBBHI.
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HCCHCHOB&HI/IC 3aBUCHUMOCTH CWJIbI TPCHHA CKOJIBXKXCHUA OT CHUJIbI HOPMAJIbHOI'OJAaBJICHHA.

Omnpenenenne ko3 GUIMEHTA TPEHUS CKOTBKEHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Onpenenenune paboTBl  CHIBI  TPEHHS  OPU  PABHOMEPHOM JBUKECHUH Tela
110 FOpH3OHTaJIBHOﬁ IOBCPXHOCTH.

Ormpenenenne padOTHI CHIIBI YIPYTOCTH HPHU MOABEME I'py3a C HCIIOIb30BAaHUEM
HEIIOABMIKHOI'O U IIOJBHXXHOI'O OJIOKOB.

N3yuenune 3akoHa COXpaHEHHS SHEPTUH.

Pazgen 9. Mexannuyeckue KoJ1e0aHUs U BOJTHBI

KonebarenbHoe paBwxkeHue. OCHOBHBIE XapaKTEpUCTUKU KoyieOaHWIl: MepHoJ, dYacToTa,
amIuinTyna. MaremaTuueckuid M Ipy>KUHHBIN MasTHUKU. [IpeBpaliieHne sHepruu npu KojiedareabHOM
JBUKCHUH.

3aryxatomue KosieObaHus. BeiHyXk7eHHBIE KojeOaHus. Pe3onanc. MexaHudeckue BOJIHBI.
CpoiicTBa MexaHU4eCKHX BOJIH. [IpososnbHble M momnepeyHble BOJHBI. J[JIMHA BOJIHBI U CKOPOCTH €€
pacrpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaxkeHue 3Byka. H(ppa3Byk U yapTpa3ByK.

Jlemoncmpayuu
Habmronenue xosiebanuii Te moJ1 1eHCTBUEM CHITBI TSHKECTH U CHIlbl yripyroctu. HaGmonenue
KoJieOaHuil rpy3a Ha HUTU U Ha MPYXKHUHE.
Habmonenue BeIHYXIEHHBIX KoJieOaHMi U pe3oHaHca. PactipocTpanenue
IIPOJIOJIBHBIX U TIONIEPEYHBIX BOJH (Ha Mojienn).HabmoaeHne 3aBUCMMOCTH BBICOTBI
3BYKa OT 4aCTOTHI.

AKYCTUYECKHH pE30HAHC.

Jlabopamopmvie pabomul u onvimol
Ompenenenre 4aCTOTHI U IEPHOJIa KOJIeOaHUH MaTeMaTHIECKOTO MasTHHKA. OripeieneHre
4acTOTHI U TIEPHOJIa KOJeOaHUI NMPY>KMHHOTO MasiTHUKA VcciiemoBanne 3aBUCHMOCTH TIEpHOJA
KOJIeOaHUH TMOJBEIIEHHOTO K HUTH T'py3a
OT JUIMHBI HUTH.
HccnenoBanue 3aBHCHMOCTH nepuo/ia KoJieOaHMHi MPY>KUHHOTO MasiTHHUKA
OT Macchl I'py3a.
[IpoBepka HE3aBUCHUMOCTH Neproia KojaebaHuil Trpy3a, MOABEHICHHOTO K HHUTH,0T MaCChI
rpysa.
OnbITel, JAEMOHCTPUPYIOIINE 3aBUCUMOCTH nepuojaa KoJieOaHui PY>KMHHOTO
MasTHUKA OT MacChl rpy3a U )KECTKOCTU MPYKUHBI.

I/ISMepeHI/IC YCKOpPCHUA CBO6OI[H01"O nHaacHus:.

Pazgen 10. DiiekTpoMarHuTHOeE 1M0Jie M 3J1eKTPOMATHUTHbIE BOJIHBI

QHGKTpOMaFHI/ITHOC ITOJIC. 3HeKTpOMaI‘HI/ITHLIC BOJIHBI. CsoiicTBa
QJICKTPOMATrHUTHBIX BOJIH. [Ikana OJICKTPOMAIrHUTHBIX BOJIH. Hcnons3oBaHue
QJICKTPOMATrHUTHBIX BOJIH JI1 COTOBOM CBS3H.

QHGKTpOMaFHI/ITHaH Impupoda CBETa. CKOpOCTL cBeTa. BotHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JI€EKTPOMArHUTHBIX BOJIH.
BoaHoBEIE CBOHCTBA CBETA.

Jlabopamopmwsie pabomvl u onvimol
10
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N3ydeHne CBOUCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO0 MOOMIIBHOTO TeneoHa.

Paznen 11. CBeToBble siBJIEHUA

JIydeBas mozenb cBeta. Mcrounuku ceta. [IpsMoninHeliHOe pacpoCTpaHEeHUE CBETa. 3aTMEHUs
Connua u Jlynsl. Otpaxkenue ceta. [lnockoe 3epkano. 3aKOH OTpakeHHs CBETa.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [lolHOe BHYTpEHHEE OTpa)KEHUE CBETA.
Hcnosb30BaHNEe NOJHOTO BHYTPEHHETO OTPAXKEHHS B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B nuH3e. Onruyeckas cucreMa ¢oToamnmnapara, MEKPOCKOTIA U TEJIECKOTIa.
I'ma3 kak ontuueckas cucreMa. bIM30pyKOCTh U 1aIbHO30PKOCTb.

Pasznoxenune Oemoro cera B cnekrp. OnbiTel HbtoToHa. CroxeHHE CIEKTPalbHBIX LIBETOB.
Jucnepcus ceera.

Jlemoncmpayuu
[IpssMonMHENHOE pacIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n3o0OpakeHUH B IJIOCKOM, BOTHYTOM M BBIMYKJIOM 3epkaniax.[Ipenomienue ceera.
OnTHyeckuii CBETOBO/.
Xox mydeii B cobuparonei inH3ze. X0/
Jly4ell B PACCEMBAIOILIEH JIUH3E.
[Tonyuenue n300pakeHU ¢ MOMOIBIO JTUH3.
[Tpunuun neiicteus oToamnmnapara, MUKpOCKoIa 1 Teneckona.Moenb
rjasa.
Paznoxenue Oenoro cBera B CIEKTP.
ITosrydeHnune Oenoro cBera MpH CI0KEHUHU CBETA Pa3HbIX I[BETOB.

Jlabopamopnvie pabomul u onvimol
HccnenoBanue 3aBUCMMOCTH yIila OTpa)KE€HHsI CBETOBOTO Jiy4a OT yriia nagenus.M3ydenue
XapaKTEepUCTUK U300pakeHUs MTpeIMeTa B INIOCKOM 3epKajie.
HccnenoBanue 3aBUCUMOCTH yrila MPEIOMIICHHS CBETOBOTO Jiyda OT yIJia aJIeHUsHA TPaHuLe
«BO3LYX—CTEKIIO».
[TonydyeHue n300pakeHN ¢ IOMOITBI0 COOMPAFOIIEH JTUH3HI.

Omnpenenenre (HOKYCHOTO pacCTOSHHUSI M ONTHYECKOW CUiIbl coOuparoieit JuH3bl. ONbITHL 10
Pa3oKEHUI0 OEIoro CBEeTa B CIEKTP.
OnBITHI IO BOCIPUATHUIO I[BETA MPEAMETOB IIPU UX HAOIOICEHUU Yepe3 [[BETOBbIC (PHIIBTPHI.

Pa3znen 12. KBanToBbIC ABJIeHNA

Oneitel Pesepdopra m maHeTapHas mojnenb atoma. Mogenb aroma bopa.
Hcnyckanue u nornoiieHue cBera aroMmoM. KBantel. JInHelyaTbie CIEKTPHI.

PamnoaktuBHOCTh. Anbda-, OeTa- 1 raMmma-usnydeHus. CtpoeHue aToMHOro sigpa. Hykinonnas
MoOJenb aToMHOTO snpa. M3oromnsl. PagmoaktuBHble mpeBpamienus. [lepuon momypacraga aTOMHBIX
sanep.

SnepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsAI0BOTO M MAaCCOBOTO YHUCEN. DHEPrus CBS3H
aToMHBIX sifep. CBsi3b Macchl W dHeprud. Peakuuu cuHTe3a U neneHus sjaep. McTouHuku sHepruu
CoJHIIa 1 3BE3]I.

Snepnas sHepretuka. JlelcTBUS paaloaKTUBHBIX U3IyUYEHUH HA )KUBBIE OPTaHU3MBI.

Jlemoncmpayuu
CrieKTpsbl U3ITy4eHHs U MOTJIOLIEHUS.
CrieKkTpsl pa3iany4HbIX ra30B.
CrnexTp BoJopoAa.
Habnronenue tpexoB B kamepe Bunbcona. Pabora
11
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C4E€TUMKA HOHU3UPYIOLIUX U3ITY4CHUH.
Perucrpanus usimydeHus NpupoIHbIX MUHEPAJIOB U IIPOLYKTOB.

Jlabopamopmvie pabomvl u onvimol

HaGroieHne CIUTONIHBIX M JIMHEHYATBhIX CIIEKTPOB U3TY4CHHS.

HccnenoBanue TpekoB: M3MEPEHUE SHEPTUM YAacTULBI 10 TOPMO3HOMY ITYTH(IIO
dororpadusim).

W3mepenne panoakTHBHOTO (OHA.

IloBTOpPHTEILHO-000011IaI0IIIUIT MOLYJIb

[ToBTOpHUTENBHO-0000MIAIONINIT MOIY/Ih MpEAHA3HAUEH MJIs CHCTeMaTH3alud U 0000IIeHHS
MIPEIMETHOTO COJIEP’)KaHUS M OIBbITa JIEATENbHOCTH, MPUOOPETEHHOIO MPH MU3YyYEHUH BCEro Kypca
¢u3MKM, a Takke i1 MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy IO (u3MKe st
oOyuaronuxcs, BBIOpaBIIMX ITOT Y4€OHBIMIIPEAMET.

[Ipn m3ydyeHUn JaHHOTO MOJIYJNSI PEATU3YIOTCS U CUCTEMAaTH3UPYIOTCS BUJbI JEATEIbHOCTH, Ha
OCHOBE KOTOPBIX OO0ecleuyuBaeTcsi JOCTHKEHHE IPEAMETHBIX W METalpPeIMETHBIX IJIaHHUPYEMbIX
pe3ynbTaToB 00ydeHus, (GopMUpyeTCs €CTeCTBEHHO-HaydHas TIpaMOTHOCTb: OCBOCHHE HAyYHBIX
METO/I0B UCCIIEIOBAHUS SIBJICHUN MPUPOJIBI M TEXHUKH, OBJIQJICHUE YMEHUSMHU OOBSICHATH (PU3HUECKUE
SIBJIICHUS, TIPUMEHsSl TMOJIyY€HHbIE 3HAHUS, pelaTh 3aJadd, B TOM YHCJIE KAayeCTBEHHbIE U
SKCIEPUMEHTaJIbHBIE.

[IpyHIMNIMAIBHO AEATENBHOCTHBIM XapaKTep JAHHOTO pasjiesia peaju3yeTcs 3a CYET TOro, 4YTO
oOyuarolyecs BBIMOIHSIIOT 33aHNs, B KOTOPBIX UM IMpEAIaraercs:

Ha OCHOBE IOJIyYEHHBIX 3HAaHUI pacrno3HaBaTh M HAYYHO OOBACHATH (PU3MUYECKHE SIBICHUS B
OKpY)Kalollel MpUpOIe U MOBCEIHEBHOM KU3HU;

UCIOJIb30BATh HAYYHbIE METO/IbI MCCIIEIOBAHNS (PU3HMUECKUX ABJICHUM, B TOM YHUCIIEI IPOBEPKU
TUIIOTE3 U MOJYYEHUS TEOPETUUYECKUX BBIBOJIOB;

OOBSICHATh Hay4dHbIE OCHOBbl HauOOJiee Ba)XKHBIX JOCTHIKEHHI COBPEMEHHBIX TEXHOJOTHH,
HamnpuMmep, MPaKTUUYECKOro HCIOJIb30BAHUS PA3IMYHBIX MCTOYHMKOB SHEPIMU HAa OCHOBE 3aKOHA
IIPEBPAILEHUS U COXPAHEHMsI BCEX U3BECTHBIX BHJIOB SHEPTIHH.

IINTAHUPYEMMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKEHA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

HSy‘IeHI/IC (1)I/I31/IKI/I Ha YpPOBHC OCHOBHOI'O 06mer0 06p330BaHI/I$I HaIlpaBJICHO Ha
JOCTHIKCHHUEC IMYHOCTHBIX, MCTAIIPCAMCTHBIX U IIPECAMETHBIX 06p8.30BaT€J'IBHBIX PE3YJIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B PE3YyIbTATC U3YUYCHUS (1)I/ISI/IKI/I Ha YPOBHE OCHOBHOTO 06mer0 06pa30BaH1/151y
o6yqa10meroc;1 6y,HYT C(I)OpMI/IpOBaHLI CJICAYHOINNEC JINYHOCTHLBIC PE3YJIbTATHI B HaCTHU:

1) naTpHOTHYECKOr0 BOCHHTAHMS:

NPOSIBJICHWE MHTEepeca K MCTOPHUH U COBPEMEHHOMY COCTOSHHIO POCCHMCKON(pHU3NUECKOit
HayKU;

LIEHHOCTHOE OTHOILIEHHUE K JJOCTUKEHUSAM POCCUUCKUX YUEHBIX-(UZUKOB;

2) rpaIaHCKOro M yX0BHO-HPABCTBEHHOI0 BOCIHTAHMUS:

TOTOBHOCTh K AaKTHMBHOMY YYacTHIO B OOCYXJEHHUM OOIIECTBEHHO-3HAYMMBIX U STHUYECKUX
po0JieM, CBA3aHHBIX C IPAKTUYECKUM ITPUMEHEHHEM JOCTIKEHUN (PU3NKHU;

OCO3HAHNE Ba)KHOCTH MOPAJIbHO-3TUYECKHUX IPUHIUIIOB B ACSITEILHOCTH YYEHOTO;

3) scTeTHYeCKOro BOCHHTAHMS:
12
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BOCHPHUATHE JCTETHUECKMX KauyecTB (U3MYECKOW HAyKH: €€ TapMOHMYHOTO IIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO NO3HAHHS:

0CO3HAHME IIEHHOCTU (PU3MUECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHUS MHPA, OCHOBHI
pPa3BUTHUS TEXHOJOTHH, BA)KHEWUILIEH COCTABIAIOIIEH KYJIbTYpPHI;

pa3sBUTHE HaydHOU JII0003HATENBHOCTH, HHTEPECA K UCCIIEN0BATEIbCKON AEATEIbHOCTH;

5) hopmupoBanus KyJIbTYpbI 310POBbS H YMOIHOHAILHOIO 0J1AT 0Ny HS:

OCO3HAHHE IIEHHOCTH 0€30MacHOro odpasza *HU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHUPE,
BOXHOCTH TMpaBWJl 0OE301AaCHOTO TIOBEACHHS Ha TPAHCIOPTE, HA JIOpOrax, C JJIEKTPUUYECKHUM U
TETUTOBBIM 000PYOBAaHUEM B JJOMAIIIHUX YCIOBUSX;

c(hOopMUPOBAHHOCTh HaBbIKa peIIeKCHH, MPU3HAHWE CBOETO IpaBa Ha OMMOKY M TAaKOTO e
IpaBa y Ipyroro 4ejoBeKa;

6) TpynoBoro BocnuTaHus:

aKTUBHOE Yy4YaCTHE B PEIICHHH NPAKTUYECKUX 3adad (B paMKax CeMbU, 0Opa3oBaTeIbHOI
OpraHu3aIiuy, TOpoaa, Kpas) TEXHOJOTHIECKON M COIMAIIbHONW HAIPaBICHHOCTH, TPEOYIOIIUX B TOM
gucie U GU3NIECKUX 3HAHHM;

WHTEPEC K MPAKTUIECKOMY U3YICHHIO TTPOQEeCcCHil, CBI3aHHBIX C (PU3UKOT;

7) 3K0J1I0rHYeCKOro BOCIHTAHMUS:
OpHMEHTAIMs Ha TIpUMeHeHHe (PM3MYECKUX 3HAHMI IS pellleHus 3a1a4 B 06IacTH OKpysKaroeit
CpeJibl, IJIAaHUPOBAHHUS TIOCTYIKOB M OLIEHKH X BO3MOKHBIX MOCIEICTBHIUIS OKPY/KAIOLIEH CPEJIbl;
0CO3HAHHE II00ATBLHOTO XapaKkTepa KOJOrHIECKUX MPOOIIEM U MyTel MX PElIeHHS;

8) aganTanuu K M3MeHSIOIMMCES YCJIOBHSAM CONMAILHON M IPUPOIHOH Cpeb:
MOTPeOHOCTh BO B3aMMOJCWCTBUM IPHU BBINOJIHEHUU HCCIEIOBAaHUI M MPOEKTOB (hH3HUECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;
MOBBILIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JIeATEIbHOCTh; MOTPeOHOCTh
B (OpPMUPOBAHNYU HOBBIX 3HAHUIA, B TOM 4Kclie GOPMYIUPOBATh UICH,

MOHATHUS, TUTIOTE3BI O PU3NUECKUX OOBEKTAX U SBICHHSIX;
0CO3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00JacTH (DU3UKH;
IJIJAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETECHUH HOBBIX (U3MUECKHX 3HAHWH; CTpEMJICHUE
AQHAJM3UPOBATH U BBISIBJISITH B3aMMOCBSI3H MIPUPOJIBI, OOIIECTBA U
ASKOHOMHKH, B TOM YHCJIC C MCIIOJIb30BaHUEM (PH3NYCCKUX 3HAHUM;
OIICHKAa CBOMX JICMCTBUI ¢ YUETOM BIHSHUS HA OKPYXKAIOIIYIO CPEly, BOSMOXKHBIX TTI0OATHHBIX
IOCJICACTBUU.

METAIIPEAMETHBIE PE3YJIbTATDBI

B pesynbrate 0cBO€HMS MpPOrpaMMbl 10 (PU3MKE Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHus Y
oOyyarorerocs Oynyr  chopMUpPOBaHbBI METANpEeIMETHBIE  PE3YNbTAThl,  BKIIOYAIOIINE
M03HaBaTeIbHbIE YHUBEpCAJIbHbIC ydeOHBIE JEHCTBUS, KOMMYHHKATHBHbIE YHHBEpCaJIbHbIE yueOHbIE
JIeWCTBUS, peryIsTUBHbIE YHUBEpCAIbHbIEydeOHbIE IeHCTBHYSIL.

IMo3HaBaTebHbIE YHHBEpPCAJIbHbIE yueOHbIe TeiiCTBHSA
ba3zoBble JJoruueckne aelcTBuA:
BBISIBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC NMPU3HAKU OOBEKTOB (SBJIICHWI), YCTaHABJIMBAThH
CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIIMHA, OCHOBAHUS
JUist 006001IIeHUS] M CPAaBHEHHUS;
13
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BBISBJIATE 3aKOHOMEPHOCTH W TIPOTUBOPEYMsT B pacCMaTpuBaeMbIX (aKkTax, ITaHHBIX H
Ha6J'IIOZ[eHI/I$IX, OTHOCAIIIUXCA K (I)I/I3I/I‘-IGCKI/IM SABJICHUAM,

BBIABJIATE IMPUYIUHHO-CICACTBCHHBIC CBA3W IMPHU U3YUCHUHN (1)I/I3I/I‘-ICCKI/IX SIBJICHUHN U mpoucccos,
ACJIaTb BBIBOABI C HCIHOJB30BAHUCM JACAYKTHBHBIX W HWHIAYKTUBHBIX yMO3aKJ'IIO‘I€HI/H>'I, BBIABUTI'aTh
THUIIOTE3bI O B3aUMOCBA3AX (1)PI31/I‘-IGCKI/IX BCJINYHH,

CaMOCTOSITEJIbBHO BbIOMpaTh CHocoO peuieHus yueOHOU ¢usnueckod 3anauu (CpaBHEHUE
HECKOJIBKUX BAapHAaHTOB pEIICHUs, BbIOOp Hambosiee MOAXOAALIETO C YYETOM CaMOCTOSITEIBHO
BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciaegoBarebcKue 1eiiCTBUA:
UCI0JIb30BAaTh BOMPOCHI KaK HCCIIENOBATENbCKUN MHCTPYMEHT MO3HAaHMS; HPOBOJUTH 1o
CaMOCTOSITEJIBHO COCTABJIEGHHOMY IUIaHY OTBIT, HECJIOXHBIN
¢u3nyecKuil OSKCIIEPUMEHT, HEOOJBIIOE HCceloBaHue (U3MUECKOTrO SIBJICHUS; OICHMBAaTh Ha
MIPUMEHHUMOCTD U JIOCTOBEPHOCTH HH(OPMAIIHIO, IOJTYIEHHYIO B X0/1€
HCCIIEIOBAHUS MU SKCIIEPUMEHTA;
CaMOCTOSITENIBHO (OpMYIHpPOBaTh OOOOILIEHUS U BBIBOJABI MO pE3ylbTaTaM IPOBENEHHOTO
HaOJI0/IEHUS, OTIbITA, UCCIIEI0BAHUS;
MIPOrHO3UPOBaTh BO3MOXKHOE JallbHEHIIee pa3BUTHE (PU3NYECKUX IPOIIECCOB, a TaKKe
BBIJIBUTaTh MPEIOJIOKEHNS 00 UX Pa3BUTHU B HOBBIX YCJIOBHUSIX M KOHTEKCTaX.

PabGora ¢ nunpopmanmeii:

NPUMEHATh  pa3jMyHble METOJbl, HMHCTPYMEHTbl M  3alpochl TMpU  TOHCKE U 0TOOpe
MH(pOpMAIIUK WU TaHHBIX C YIETOM MPEUIOKEHHON YIeOHOM PU3NUecKor 3a1a4u;

aHaAJIM3UPOBaATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALIMIO PA3TUYHBIX BUIOB U
(dhopm mpencTaBIeHHUS;

CaMOCTOSITEJIPHO  BBIOMpaTh ONTHMalbHYIO (QopMy mpenactaBieHus HHPOpPMAIUM |
WUTIOCTPUPOBATh pEIlaeMble 3a7aud HECIO0KHBIMU CXEMaMHU, JuarpamMmmamu, MHOW rpadukoi U ux
KOMOWHAIMSAMU.

KomMMyHuKkaTuBHbIE YHUBeEpPCAJbHbIE y4eOHbIEe JeilCTBUSA:

B XxoJie oOcyxaeHus y4eOHOTo MaTepuana, pe3yabTaToB JIAOOPATOPHBIX PadOT U MPOEKTOB
3a/laBaTh BOIIPOCHI IO CYLIECTBY OOCYXJaeMOW TeMbl U BBICKa3bIBaTh HJEH, HalEJICHHbIE Ha
pellIeHre 3a/1a41 U MoJIep>KaHue OJ1aroxKenaTeIbHOCTH OOIICHHUS,

COTOCTABJISATh CBOM CYXKIEHHUS C CYKJCHUSMU APYTUX YYaCTHUKOB JUANOra, OOHApYKHUBATh
pasnuyune U CXOACTBO MO3HIIMIA;

BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJIMYHO MPEJCTaBIATh PEe3yJbTAaThl BBINOJHEHHOTO (U3UYECKOT0 OIbITa (IKCIEPUMEHTa,
UCCIIEIOBAHUSL, IIPOEKTA).

IIOHMMATh U UCHOJIb30BATh IPEUMYILECTBA KOMAHJHON U MHUBHIyalIbHOM pabOThIIPU pEeLIeHUN
KOHKPETHO! (pr3ndeckoit mpoOiemsl;

IIPUHUMAThH L€ COBMECTHOM IEATEIBHOCTH, OPraHU30BbIBATh ACHCTBUS IO €€ NOCTHKEHUIO:
pacrpenesiaTh posn, o0CY)KJaTh MPOLECCHl M Pe3ylbTaThl COBMECTHONH paldoThl, 006001aTh MHEHHS
HECKOJIbKUX JIFO/IEH;

BBITOJIHATH CBOIO YacTh pabOTHI, JOCTUTAsi KAUECTBEHHOTO pe3ysbTaTa o0 CBOEMY HaIPaBICHHIO
1 KOOPJUHUPYS CBOU JEMCTBUS C APYTUMHU WIEHAMU KOMaH/bI;

OLICHMBATh KauyeCTBO CBOEro BKJIaJa B OOIMI NPOAYKT IO KPUTEPUSIM, CAMOCTOSITENHHO
c(OpMYJIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

14



denepanpHas pabovas nporpamma | Pusuka. 7-9 kinaccel (0a30BbINH YPOBEHD)

PeryasitTuBHble yHUBepcajibHble y4eOHbIe NelicTBUS
Camoopranmzanms:

BBISBJIATH TPOOJNEMBI B JKM3HEHHBIX M YYEOHBIX CUTyallMiX, TpPeOYIOIUX Ui peHIeHUs
(bu3NIeCKUX 3HAHUM;

OPUEHTUPOBATHCSA B PA3JIMYHBIX NOJAXOJAaX MPUHATHS pElIeHUN (MHAMBUAYAJIBHOE, MPUHATHE
pellIeHus B IPyIIe, IPUHATHE PEILICHUH TPYIIOoN);

CaMOCTOSITEIIBHO COCTABIISITh AJITOPUTM pelIeHHus (PU3MYECKON 3aaui WX TIJIaHa MCCIIEOBAHUS
C Y4€TOM HMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh IpEAaraeMble
BAPUAHTHI PEILICHUN;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 3 PEIlICHHE.

CaMOKOHTPOJIb, IMOLMOHATBbHBIN HHTEJJICKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallUM U MpeiaraTh IiaH e€ N3MEHEHHUS,

OOBSACHATH MPUYMHBI JOCTHKEHUS (HETOCTHIKEHUS) PE3yIbTaTOB JESITEbHOCTH, JaBaTh OLIEHKY
MIPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JI€ATENBHOCTh (B TOM 4YMCIE B XOJI BBINOJHEHUS (PU3UUECKOTO
UCCIIEIOBAaHUSl WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, HM3MEHHUBIIMXCS CHUTYallUi,
YCTaHOBJIEHHBIX OIIMOOK, BOZHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa LIeJIH U YCIOBUSM.

CTaBUTb Ce€0s Ha MECTO JpPYroro 4YejioBeKa B XOJie CHOpa WM JUCKYCCHM Ha HaY4HYIO
TEeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTUKY APYTOTO.

MpU3HaBaTh  CBOE TMpaBO HA OWIMOKY Mpu  pemeHuH  (QU3MYECKUX 3ajJjad  WIH B
YTBEPKJICHUSIX Ha HAy4YHbIE TEMBbI U TaKOE e MPaBo APYroro.

INPEJIMETHBIE PE3YJIbTATBI

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

UCTIOJb30BaTh TOHATHS: (DU3MYECKHEe W XHMHUYECKHE SIBJICHUsS, HAOIOJCHUE, SKCICPUMEHT,
MOJIeNib, THIIOTE3a, COUHUIBI (U3UYECKUX BEIMYUH, aTOM, MOJICKYJa, arperaTtHbie COCTOSIHHS
BemectBa  (TBEpAOE, OKHIKOE, Tra3000pa3HOE), MEXaHM4YeCKoe [JBW)KCHHE (paBHOMEpHOE,
HEpaBHOMEpHOE, MPSIMOJIMHEHHOE), TPACKTOPHs, paBHOJCHCTBYIOmAs cui, Aedopmanus (ympyras,
TUTACTHUYECKAs ), HEBECOMOCTh, COOOIIAOIINECS COCY/IBI;

pasznmuyarh sBieHUs (auddy3us, TEmIoBOe JBIMKEHHE YACTHIl BEIIECTBA, PABHOMEPHOE
JIBMDKEHUE, HEPAaBHOMEPHOE JIBIKCHHE, MHEPIUS, B3aUMOJICHCTBHE TEJl, PAaBHOBECHE TBEPIBIX TEI C
3aKpEeIUIEHHOW OCBIO BpAICHUS, IMepelada JaBICHHS TBEPABIMH TEJIaMH, JKUIKOCTSIMH U Ta3aMH,
aTMoc(epHOe NaBJCHUE, TUIABAHUE TEJl, MPEBPAICHUS] MEXaHHMUECKOW DHEPruu) MO OMUCAHUI0 HX
XapaKTePHBIX CBOWCTB M HA OCHOBE OTIBITOB, JIGMOHCTPUPYIOIIHUX JAaHHOE PU3UUECKOE SBIICHNUC;

pacro3HaBaTh MPOSIBICHHE W3YYCHHBIX (DPU3MUYCCKUX SIBJICHUN B OKPYKAIOLIEM MHPE, B TOM
yrcie u3ndeckue SBICHUS B MPHUPOJIe: MPUMEPHI IBIKEHUS C PA3IMYHBIMU CKOPOCTSIMU B JKUBOU U
HEXXUBOU MpHUpoJIe, NEHCTBUE CUIIBI TPEHHUS B MPUPOJIEC U TEXHUKE, BIUSIHUE aTMOC(HEPHOTO JaBIEHUS
Ha JKUBOW OpraHu3M, IUIaBaHUE PbIO, pblUard B Telle YelOBeKa, MPU 3TOM MEPEBOAUThH MPAKTUYECKYIO
3a/auy B y4eOHYIO, BBIACTSATH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKK) (DU3UUYECKUX SBICHUM;

OTHCHIBATh M3yYEHHBbIE CBOWCTBA Tel U (U3MYECKHE SIBICHUS, HCIONIB3YS (U3HUYECKUE
BENTUYMHBI (Macca, 00bEM, TUIOTHOCTH BEUIECTBA, BPEeMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHUJa
yIIPYrOCTH, CUJa TSDKECTH, BEC Tela, cuiia TpeHus, AaBlieHue (TBEPIOTO Telna, >KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHWUYECKasi paboTa, MOIIHOCTb, TIEUO CHIIbI, MOMEHT CUJIbI, KOA((HUIIUEHT
MOJIC3HOTO JICHCTBUS MEXaHW3MOB, KHUHETHYECKas W TMOTEHIMAbHAS JHEPrHs), NMpHU OMHCAHUU
MPaBWIBHO TPAKTOBATh (PM3MUECKUN CMBICT HCTOJIB3yeMbIX BETUYHMH, UX OOO3HAYCHUS W €AMHMIIBI
(Gu3MUYECKUX BENUYHMH, HAXOOUTh (OPMYJbI, CBA3BIBAIOIIME MAHHYIO (U3WYECKYIO0 BEIHYUHY C
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JIPYTUMHU BETMYMHAMH, CTPOUTH rpadKy U3YUEHHBIX 3aBUCUMOCTEN (PM3NYCCKUX BEITHYNH;

XapaKTepU30BaTh CBOWMCTBA Ted, (PU3MYECKHE SBICHUS M IPOIECCHI, HCIIOJIB3Yys MpaBHIIa
CIIOXeHHsI cull (BIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akoH Ilackams, 3akoH Apxumesna, MPaBHIO
paBHOBecHusl pbryara (0OJ0Ka), «30JI0TO€ MPABHIO» MEXaHWKH, 3aKOH COXPAHEHHUS MEXaHHMYeCKOMN
SHEPruM, MPU ITOM JaBaTh CIOBECHYIO (OPMYITUPOBKY3aKOHA W 3AIKMCHIBATH €r0 MaTEMaTHYECKOE
BBIPKCHUE;

OOBSACHATh (DU3MYECKHE SIBIICHUS, TPOIECCHl M CBOWCTBA TEN, B TOM YHCJIC HB KOHTCKCTE
CUTYyalluil TMPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh IMPUYHMHHO-CIICACTBCHHBIE CBSI3H,
CTpOWTh OOBsSCHEHHME U3 1-2 JOTMYEeCKHX MIaroB ¢ OMopod Ha 1—-2 W3y4EHHBIX CBOMCTBA
(bu3HUYeCKUX SIBJIICHUH, (PU3NICCKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemrate pacdy€éTHble 3amadnd B 1-2 HeWCTBHS, WCIONB3Ys 3aKOHBI M (DOPMYJIBI, CBS3BIBAIOIIHEC
¢u3nyuecKkue BEIMYMHBI: Ha OCHOBE aHalW3a YCIOBUS 3aJadd 3aliChIBaTh KPaTKOe YCIOBUE,
MOJICTABIIATh (PU3UYECKHE BEIUMYMHBI B (OPMYJIBI U TMPOBOIUTH PACUYETHI, HAXOIUTH CIPABOYHBIC
JaHHBIC, HEOOXOIUMBIC I PEIICHHs 33134, OICHUBATH PEATMCTHYHOCTD TOMYICHHOW (DU3HUYSCKOM
BEITUYHHEL;

pacmo3HaBaTh IMPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh TPH TOMOIIN (U3NYSCKUX METOJIOB, B
OTMCAaHWW WCCIICJIOBAHMS BBIJICNIATH IPOBEPSAEMOE TPEANOJIOKEeHHe (THIIOTE3y), pa3indaTh H
WHTEPIPETUPOBATH TOJYICHHBIN PEe3y/IbTaT, HAXOIUThH OMMUOKU B XOJIC OIBITA, JEJIaTh BBIBOJIBI IO €0
pe3yibTaram;

MIPOBOJIMTH OIBITHl 10 HAONIONECHUIO (DU3MYCCKHX SBICHUH WM (U3NISCKUX CBOWCTB TeI:
dbopMyIUpOBaTh TPOBEPSIEMBIC  IMPEIIOJIOKECHUS, COOMpaTh  YCTAaHOBKY U3  MPEIJI0KEHHOTO
000py/IOBaHUs, 3aUCHIBATh XOJ] ONbITAa U (POPMYIUPOBATH BHIBOJIBI; BHIIIOJIHATH MPSMbIE U3MEPEHHUS
paccTosiHUs, BPEMEHH, MaccChl Teja, 00bEMa, CUJIbl U TEMIEepaTyphl C UCHOJIb30BAaHUEM AHAJIOTOBBIX U
nupoBEIX MPUOOPOB, 3aMKUCHIBATH TOKa3aHUS MPUOOPOB € YYETOM 3aJaHHOM aOCOFOTHOM
MOTPEITHOCTH U3MEPEHUN;

MPOBOJIUTHh HCCJEAOBAaHUE 3aBUCHMOCTH OJHOW (DM3MYECKOW BEJIMYMHBI OT JAPYroh ¢
WCIOJIb30BAHMEM MPSAMBIX H3MEpeHUil (3aBUCHMOCTH IYyTH PAaBHOMEPHO JABIKYILIErocs Tejla OT
BpEMEHHU [BWKCHMSI Tella, CUJIbl TPEHUS CKOJBKEHHS OT Beca Tella, KauecTBa 0OOpabOTKU
MOBEPXHOCTEH Tel M HE3aBHUCHUMOCTH CHJIBI TPEHHS OT IUIOUIAJAW COMPUKOCHOBEHMS TEJ, CHUJIbI
YIOPYrOCTH OT YIJIMHEHUS MPYKUHbI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U
OT TUIOTHOCTH XHUJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TIIyOHHbI, HA KOTOPYIO MOTPY>KEHO
TEJO0, YCIOBUM INIaBaHUs TeJ, YCIOBHUI paBHOBECHs pbluara M OJIOKOB, Y4acTBOBATh B IJIAHUPOBAHUU
y4eOHOTO HCCIIEIOBaHMs, COOMpPATh YCTAaHOBKY U BBIMIOJHATH W3MEPEHUS, ClEAys MPEAI0KEHHOMY
1aHy, (UKCHUPOBATh pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJIE
MpeI0KEHHBIX Ta0uI U TpaduKoB, AeNaTh BBIBOJBINO PE3yIbTaTaM UCCIEI0BAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpPEHUS (PU3NYECKUX BEIUYUH (MJIOTHOCTH BEHIECTBA KUAKOCTU U
TBEPAOTO TeMa, CHJIa TPEHUS CKOJIBLKEHHsI, IaBIICHHE BO3AyXa, BBHITAIKHBAIOIIAS CHIIA, JEHCTBYIOMIAS
Ha MOTPYXKEHHOE B KUAKOCTD TENO, KOIPPHUIIMEHTIIONEZHOTO IEHCTBUS MIPOCTHIX MEXaHU3MOB), CIIEIys
MPEIOKEHHOW MHCTPYKLUMHU: TPU BHINOJHEHUMH H3MEPEHUNH coOupaTh AKCHEPUMEHTATbHYIO
YCTaHOBKY M BBIUMCIISITH 3HAUEHHUE NICKOMOW BETTMUUHBI,

coOroaTh MpaBuiIa TEXHUKH 0€30MacCHOCTH MPpH paboTe ¢ 1abopaTopHBIM 000pYI0BAHUEM;

yKa3bIBaTh TNPUHIMUIBI JEHCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JTMHAMOMETp, COOOIIAIONINeCs] COCYAbl, OapoMeTp, pbluar, MOJABMKHBIA KM HEMOJBWXHBIA OIOK,
HaKJIOHHAsI TIOCKOCTB;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OTIOpOM Ha UX OMHUCAHHS (B TOM YHCIE: TOIIIMITHUKH, YCTPOMCTBO BOJOTPOBOJA, TUIPABINYCCKHUIMA
mpecc, MaHOMETp, BBICOTOMEp, TOPIIHEBOMW HAcCOC, apeoMeTp), HUCMIOJb3ys 3HAHUS O CBOWMCTBAX
(buznUeCKuX SIBICHUN U HE0OX0JMMbIe(hU3HUECKHe 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh HWH(POPMAIMIO O MPHUMEpax) MPaKTUYECKOTO HCIOJIb30BaHUS
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(u3MYECKUX 3HAHWN B TIOBCETHEBHOW >KM3HU JUIs oOecriedeHuss OE30MacHOCTH Tpu OOpamieHuu ¢
npubopaMu W TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOMIOACHHUS HOPM
9KOJIOTUYECKOTO IMMOBEJICHHSI B OKpYXKaroliecpee;

OCYILIECTBIISITh OTOOP HMCTOYHUKOB HH(pOpMarnuu B HHTEpHETE B COOTBETCTBHH C 33JJaHHBIM
MTOUCKOBBIM 3aIIPOCOM, Ha OCHOBE MMCIOIIUXCS 3HAHWUN WM MyTéM CpPaBHEHUS Pa3JIMYHBIX UCTOYHHKOB
BBIJCIISATH HHPOPMAITUIO, KOTOPAs SIBJISICTCS TPOTUBOPECUMBOM HITH MOXKET OBITh HEIOCTOBEPHOU;

WCIOJIb30BaTh TIPH  BBIMOJIHGHWW YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYISPHYIO JHUTEPaTypy
(U3HYECKOTO COJACPIKAHUS, CIPABOYHBIC MaTepUANBI, pecypchl ceTh HTEpHeT, BIIAeTh MpHEMaMU
KOHCIIEKTHPOBAHUS TEKCTa, TPeoOpa3oBaHus HH(GOPMAIIUU U3 OJTHOU 3HAKOBOW CHCTEMBI B IPYTYIO;

co3daBaTh COOCTBCHHBIC KpaTKHUE THCHBMECHHBIC M YCTHBIE COOOINCHHWS Ha OCHOBE 2-3
HMCTOYHUKOB WH(POpMAIMK (U3HUECKOTO COJIEpPKAHUS, B TOM YHCJIE IMyOJIMYHO JAeNaTh KpPaTKHE
COOOIIEHUsT O pe3y/bTarax IPOCKTOB WM YYCOHBIX HWCCICIOBAaHUN, TPH OSTOM T'PAMOTHO
WCII0JIb30BaTh M3YYCHHBIH TOHATHWHBIN anmapaT Kypca (U3WKH, COIMPOBOXKIATH BBICTYIUICHHE
MpEe3EHTaLNEN;

MIPY BBIITOJITHECHUN YUEOHBIX MPOCKTOB M MCCIICIOBAHUHN paclpeiesaTh 00S3aHHOCTH B TPYIINC B
COOTBETCTBUU C IOCTABJICHHBIMH 3a/ladyaMM, CJICIUTHh 3a BBLIMTOJIHEHUEM ILIaHa JCHCTBUM, aJeKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIQJ B JIEATEIBHOCTh TPYIIBI, BBICTpPAaUBAaTh KOMMYHHUKATHBHOE
B3aMMO/ICHCTBUE, YIUTHIBAS MHEHUE OKPY)KAFOIIIHX.

K xonIty o0yuenus B 8 kjacce npeIMeTHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAKATh
c(OpPMUPOBAHHOCTH y O0yJAIOIINXCS YMEHUI:

WCIIOJIb30BATh MOHSATHS: Macca M pa3Mephbl MOJIEKYJI, TETIJIOBOE JBMKEHNE aTOMOB UMOJICKYI,
arperaTtHble COCTOSIHUS BEIIECTBa, KPUCTAINIMYECKHE U aMOp(HbIE Tela,HAChIIEHHBIA U
HEHACBILIEHHBIN TMap, BIAXXHOCTh BO3[yXa, TEMIIEpaTypa, BHYTPEHHSSIPHEPTUsI, TEINIOBOM JABUraTelNb,
AIIEMEHTAPHBIN 3JEKTPUUECKUN 3apsill, SJIEKTPUUECKOETOJIe, TPOBOJHUKHU U TUAIEKTPUKH,
MTOCTOSIHHBIM AEKTPUYECKUI TOK, MArHUTHOE T10J1€;pa3InyaTh SABJIEHUS (TEIIOBOE pacliupeHnue u
c)KaTue, TeIuonepeaaya, TEIIOBOE paBHOBECHE, CMAauUBaHKE, KallWJUIPHBICIBICHMS, HCTIapEHHUE,
KOHJICHCAIIMSL, [IJIaBJIeHHEe, KpUCTAJUTH3AIMs (OTBEpAEBaHKE), KUTICHHUE, TEIUIoNepeayda
(TEerIonpoBOIHOCTh, KOHBEKIUS, U3IyYCHHE), DICKTPU3ALUSI TeJl, B3aUMOJICIICTBHE3apsI0B,
JNEUCTBUS ANEKTPUYECKOTO0 TOKA, KOPOTKOE 3aMblKaHUE, B3aUMOJICHCTBUEMArHuTOB, JEHCTBUE
MarHUTHOTO MOJS Ha MPOBOJAHHUK C TOKOM, AJIEKTPOMArHUTHASUHAYKIHUS) IO ONMCAHUIO HX
XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JJAHHOE (PU3HUECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBJICHUE H3YUEHHBIX (UM3MUYECKUX SIBICHUNM B OKpYXKAIOUIEeM MHpE, B TOM
yucne (U3MUecKue SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KANMWULSIPHBIC SIBICHUS B
MpHUpoJie, KPUCTAUIBI B Mpupojne, usnydenue ConHIa, 3amep3aHue BOJOEMOB, MOPCKUE OpH3BI,
oOpa3oBaHHE pOCHI, TyMaHa, MHEs, CHEra, SJIEKTpUYECKUE SBJICHHS B aTMocdepe, AIEKTPUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOEMOJEe 3eMITu, Apei¢ MOIIOCOB, POJIb MAaTHUTHOTO TOJIS JUTSl KU3HU Ha
3emiie, MOJIAPHOE CHSIHME, MPU 3TOM MEPEBOIUTHh MPAKTHYECKYIO 3aJady B Y4eOHYIO, BBIICIATH
CYIIECTBEHHbIE CBOICTBA (MIPU3HAKHU) (PU3UUECKHX SBICHUI;

OTHCHIBATh M3yYEHHBbIE CBOWCTBA Tel W (U3WYECKUE SBJICHHS, HCIONb3Ys (U3HUECKUe
BEITUYMHBI (TeMIepaTypa, BHYTPEHHSS OSHEPrus, KOJIMYECTBO TEIUIOTHI, YAENbHAas TEMIO0EMKOCTh
BEIECTBA, YAeNbHAasl TEIUIOTA IUIABIIEHUS, yJelbHAas TEMJIoTa MapooOpa3oBaHUs, yIelbHAas TEIoTa
CropaHMsi TOMIMBA, KOI(DPUIMEHT TOJIE3HOTO JEHCTBUS TEIJIOBOW MAIIWHBI, OTHOCHTEIbHAS
BJI&YKHOCTh BO3/yXa, SJIEKTPUUYECKUM 3apsi/l, CHUJIa TOKA, JIEKTPUUECKOE HaIpPSHKEHUE, CONIPOTUBIICHHUE
MIPOBOJHHKA, Y/IETbHOE COIPOTHBIICHNE BEIIECTBA, padOTa U MOIIHOCTh AIIEKTPUUYECKOTO TOKA), MPHU
OTMCAHWU TIPAaBUIBHO TPAKTOBATh (U3WYECKUI CMBICH HUCIOJB3yeMbIX BEIMYHUH, O0O3HAUEHUS H
€IMHULIBI (PU3HYECKUX BEIMYUH, HAXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETMUUHY
C IPYrUMH BeIHYMHAMHU, CTPOUTH TpadUKH U3y4EHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEITUYHH,
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XapaKTepU30BaTh CBOWCTBA TeJ, (U3NUYECKUE SIBICHUS U TPOLECCHI, MCIIOJB3ys OCHOBHBIC MOJIOKEHUS MOJICKYISPHO-KHHETHUYECKON TEOpUHU
CTPOEHUS BEILECTBA, IPUHIIUII CYIIEPIIO3UIINU N0JIEH (HAa KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja,3akoH Oma asi ydacTKa LIENH, 3aKOH
Jxoyns—JleHna, 3akOH COXpaHEHHs] SHEPTHHU,IIPU STOM JaBaTh CIOBECHYIO ((OPMYIUPOBKY 3aKOHA U 3aIICHIBATh €T0 MATEMAaTHYECKOCBBIPAKEHUE,

OOBSICHATH (PU3MUECKHE MPOIIECCHI M CBOKWCTBA TEN, B TOM YHCJIE M B KOHTEKCTE CUTYAIMii IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISABISATH
MPUYMHHO- CIICACTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHHE M3 |—2 JIOTMYECKHX MIaroB ¢ OMOpOoi Ha 1—2 M3y4eHHBIX CBOWCTBA (PU3WYECKUX SBICHHIA,
(GU3NIECKNUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIe 3aja4d B 2—3 JEWCTBUS, WCIOJB3YS 3aKOHBI W (pOpMysbl, CBS3BIBAIONIME (DU3MYECKHE BEIMYMHBL Ha OCHOBE aHAIIN3a
YCIIOBHUS 33J]a4yl 3alHChIBATH KPATKOE YCIIOBUE, BBISBIATH HEJIOCTATOK JAHHBIX JUISl PEIICHUs 3a/1adyM, BBIOMPATh 3aKOHBI U (GOPMYibl, HEOOXOAUMbIE
JUIs €€ pellieHus], TPOBOIUTh PacU€Thl U CPAaBHUBATHIIONYYEHHOE 3HAaUeHHE (PU3MUECKOMN BEIMYMHBI C U3BECTHBIMU JJTaHHBIMU;

pacrno3HaBaTh HpPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU HNOMOIIM (PU3UYECKHX METOJIOB, MCIOJb3Ysl OMMCAHWE HCCIEIOBAaHUS, BBIIEISTH
MIPOBEPsIEMOE MPEATOI0KEHNE, OLIEHUBATh MPABUIBHOCT MOPSAIKA TPOBEACHHS HCCIEA0BAHNS,AETIATh BIBOIBI;

MIPOBOJUTH OMBITHI MO HAOMIOJACHHUIO (U3UYECKUX SIBICHUNW WM (U3NYECKUX CBOMCTB Tell (KaMWUISpHBIE SBJICHHS, 3aBUCUMOCTh JABIICHUS
BO3/lyXa OT €ro 00béMa, TeMIIepaTypbl, CKOPOCTH MPOLECca OCTHIBAHMS M HarpeBaHMs IPU U3IyYEHUHU OT I[BETa M3Mydaromedl  (morjomaroei)
MOBEPXHOCTH,  CKOPOCTh WCIApEeHUs  BOJBI OT TEMIIEPATyphl KUIAKOCTH U IUIOMIAAN €€ MOBEPXHOCTH, AIIEKTPU3aLUs TeJl U B3aUMOJICHCTBHE
IEKTPUUYECKUX 3apsJI0B, B3aMMO/ICHCTBHE MOCTOSIHHBIX MArHUTOB, BU3yaJIN3allisl MArHUTHBIX TMOJIEW MOCTOSIHHBIX MarHUTOB, JEWCTBUS MAarHUTHOTO
I0JI1 Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIATENs IOCTOSIHHOTO TOKa): (OPMYJIUpPOBATH IPOBEPSEMbIE
IIPEINOJI0KEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOI0 000pyJOBAHUS, ONTUCBIBATh X0 OTIBITA U (JOPMYJINPOBATHBBIBOIbI;

BBITOJIHATE NPSAMbIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBHOM BIAKHOCTH BO3/YXa, CHJIbI TOKA, HAMPSKEHUS ¢ UCIOJIb30BAHUEM aHAJIOTOBBIX
pUOOPOB U AATYMKOB (PU3NYECKUX BEJIMUUH, CPAaBHUBATH PE3YJIbTAaThl U3MEPEHUH ¢ yUETOM 3aaHHON aOCOJIFOTHON MOTPELIHOCTH;

IIPOBOJIUTH MCCJIEIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKOM BEIUYMHBI OT JIPYroil ¢ MCIHOJIb30BAaHUEM NPAMBIX U3MEpEHHUHl (3aBHCHMOCTb
COIIPOTHUBJIEHUS IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAM MONEPEYHOTO0 CEYEHMs M YAENbHOI'O COINPOTHBIIEHHUS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA,
UAYIIEro 4epe3 MPOBOJHHMK, OT HAIPSDKEHHs HA MPOBOJHMKE, MCCIIEJOBAHUE IOCIIENOBATEIILHOIO U MApajIeIbHOTO COEIUHEHHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCJEOBaHME, COOMpaThb YCTAHOBKY M BBINOJHATH M3MEpPEHMs, Cilelysd MpPeUIOKEHHOMY IUIaHy, (DUKCUPOBATh pe3yibTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH B BHJIE TaOJIUL ¥ IPaUKOB, J1€J1aTh BBIBOBI 10 pe3y/bTaTaM UCCIIEOBAHUS;

IIPOBOJIUTH KOCBEHHbIE N3MEPEHUs (PU3NUECKUX BEJIMYMH (yIeJIbHAs TeIIOEMKOCTBBEIIECTBA, CONPOTUBICHUE IPOBOIHUKA, pab0Ta U MOIIHOCTh
3JIEKTPUYECKOI'0 TOKA): IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCHEPUMEHTAJIbHYIO YCTAaHOBKY, CJleIys IpPEUI0KEHHOW MHCTPYKLWH, M BBIYUCIATH
3HAUEHUE BEJIINYUHBI;

coOuroIaTh MpaBuiia TEXHUKH O€30MIaCHOCTH NMPH paboTe ¢ 1ab0paTOPHBIM 000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMIIEI ASHCTBHUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOpPOM Ha MX OMHUCAHUA (B TOM YHCIE: cCUCTeMa
OTOIUICHHsI JOMOB, TUTPOMETp, MapoBasi TypOuHa, aMIepMeTp, BOJBTMETP, CUETUMK SICKTPUUYECKOH SHEPrUM, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeJbHbIE JIEKTPOIPHOOPHI (TPUMEPBI), HIEKTPUIECKHUE TPEIOXPAHUTEIH, JIEKTPOMArHUT, JIEKTPOABUTaTEb MOCTOSHHOTO TOKA), UCIIOIb3YS
3HaHUS O CBOWCTBAX (PM3NYECKUX SBJICHUH U HEOOX0IUMble (PU3NUECKUE 3aKOHOMEPHOCTH;

pacrio3HaBaTb IMPOCTbIC TEXHUYCCKHUC YCTpOﬁCTBa U H3MCPUTCIIbHBIC HpI/I60pBI o cxeMaM " CXCMATHYHBIM PUCYHKAM ()KHI[KOCTHBIﬁ
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TEPMOMETP, TEPMOC, IICUXPOMETP,TUTPOMETP, ABUTATEIb BHYTPEHHETO CTOPAaHMs, DJIEKTPOCKOII, PEOCTAT), COCTABJISATh CXEMbI SJICKTPUUYECKUX 1IeneH ¢
MOCJIEI0BATENbHBIM U ApAJLJICIbHBIM COSAMHEHUEM AJIEMEHTOB, pa3jinyasi yCIOBHbBIE 0003HAYEHUS AIEMEHTOB JIEKTPUUYECKUX IIeTIEH;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh HHPOPMAIUIO O MPUMEPax) MPaKTUIECKOTO HUCIOJIb30BaHUS (QU3HICCKUX 3HAHUH B MOBCETHECBHOM KU3HU IS
obecrnieueHrs 0€30MaCHOCTH ITPH OOPAIICHUH ¢ PHOOPAMU M TEXHUUECKHMHU YCTPOHCTBAMHE, COXPAHCHUS 37IOPOBBSI M COOJTFOICHHST HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOLIEH CpEE;

OCYILIECTBIIATh TOWUCK wuH(MOpManuu (U3HUECKOTO coaepxkaHus B VIHTepHETe, HA OCHOBE HMMCIOIIUXCS 3HAHUW M MyTEM CpaBHEHUS
JOTIOJTHUTEIBHBIX UCTOYHUKOB BBIACIATh HHGOPMAIINIO, KOTOPAs SIBJISETCS TPOTUBOPEUNBOM MIIM MOXKET OBITH HETOCTOBEPHOM;

WCIIOJIb30BaTh MPH BBHITIOJHEHUM YYEOHBIX 3a/laHUM HAYyYHO-TIOMYJSIPHYIO JTUTEPATYPY (PU3MUECKOTO COJACP)KAHUS, CIPABOYHBIC MaTEpPHAIIbI,
pecypcol cetullHTEpHET, BiaIeTh MpUEMaMH KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(OPMAIIUU U3 OJHOM 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE W KpaTKUE YCTHBIE COOOIIeHHUs, 0000mas UHPOPMAIMIO U3 HECKOJIBKUX HCTOYHUKOB (PHU3UUYECKOTO
COJICpXKaHUsA, B TOM UHCJIE IMYOJUYHO TPEACTABIATh PE3yIbTaThl MPOEKTHOW WM WCCIICIOBATEIHCKON NEATEIbHOCTH, MPU 5TOM TPaAMOTHO
HCI0JIb30BAaTh N3YUYEHHBIN MOHATUIHBIN anmapat Kypca (U3HKH, COTPOBOXKAATh BBICTYIUIEHHE MTPE3EHTALIUEH;

MIPU BBITIOJTHEHUH YYEOHBIX MPOEKTOB W MCCIECMOBAHUN (DU3HMYECKUX IPOIIECCOB pPACTIPEesITh O0S3aHHOCTH B TPYMIE B COOTBETCTBHH C
MOCTaBJICHHBIMHU 3aJla4aM¥, CJEJIUTHh 3a BBITIOJIHEHWEM IUTaHA NEWCTBHH M KOPPEKTHPOBATH €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIANl B
NESITETFHOCTH TPYIIIbBI, BHICTPAaUBAaTh KOMMYHHUKATUBHOE B3aMMO/ICHCTBHE, MTPOSIBIISS TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.

K koHiy 06y4yenus B 9 kiiacce npeMeTHbIE pe3ylIbTaThl HA 6a30BOM YPOBHE JOJKHBI OTPa)kaTh C(OOPMUPOBAHHOCTH y OOYHAIOIINXCS YMEHUIA:

WCIOJIb30BaTh TMOHATHS: CHCTEMa OTCYETa, MaTepuaibHas TOYKAa, TPACKTOPHUS, OTHOCUTEIHHOCTh MEXaHHYECKOTO IBHKEHUS, IedopManus
(ynpyrasi, miaacTuueckas), TpeHue, HeHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3Ku, LHEHTP TSHKECTH, a0COTIOTHO TBEPIOE TEJO, LEHTP
TSYKECTH TBEPAOIO Teja, paBHOBECUE, MEXaHMYECKHE KoJeOaHWs U BOJHBI, 3BYK, MH(PA3BYK U YIbTPA3BYK, SJIEKTPOMArHUTHBIC BOJIHBI, IIKala
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUSIU TOTJIONIEHUS, alnb(a-, 6eTa- U raMMa-u3JIy4yeHus], U30TOIbI,
sIepHast SHEPreTHKa;

pasnuyath sBJIeHUS (paBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIMHEHHOE JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUYKEHUE, CBOOOIHOE
NajieHue Tell, pABHOMEPHOE IBM)KEHHE MO OKPYKHOCTH, B3aUMOJCHCTBHE TEJl, pEaKTUBHOE IBUKEHHE, KoJieOaTeIbHOE IBM)KCHHE (3aTyXarollue U
BBIHYXJICHHbIE KOJieOaHus1), pe30HAHC, BOJTHOBOE IBMKEHUE, OTPaKEHHE 3BYKa, MPAMOJIMHEHHOE pacIpOCTpaHEeHUE, OTPaKEHUEH MPETOMIICHUE CBETA,
MIOJIHOE BHYTPEHHEE OTPaKEHHE CBETa, Pa3lioKEHHe OENoro CBeTa B CIEKTP U CIOXKEHHE CIEKTPAIbHBIX LIBETOB, AMCIEPCHS CBETa, €CTECTBEHHAS
PaMOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOTO CHEKTpa MH3JIy4eHHUs)) IO OMUCAHUI0 HUX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3UUECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PM3MUECKUX SBICHUN B OKPY)KaOIeM MUpe(B TOM 4Hclie GU3NUECKHE SBICHUS B MPUPOJIC: IPUIUBHI U
OTJIMBBI, ABMKEHUE TuIaHeT COJIHEYHOUM CHUCTEMBbl, PEaKTUBHOE JBW)KEHHE JKHUBBIX OPraHM3MOB, BOCIPUATHE 3BYKOB JKMBOTHBIMHU, 3€MIIETPSICEHUE,
ceificMHuUecKrue BOJIHBI, I[yHAMH, 9XO0, I[B€Ta TeJ, ONTUYECKUE SBICHUS B MPHUpPOJE, OMOIOTHYECKOE ACWCTBHE BUAMMOTO, YABTPA(PHOIECTOBOTO H
PEHTTEHOBCKOTO M3IIyYeHUI, ECTECTBEHHBIN PaJIMOAKTUBHBIN ()OH, KOCMUYECKHE JTY4U, PAIMOAKTUBHOE U3IIydeHUE MPUPOTHBIX MUHEPATIOB, IEHCTBUE
PaIMOaKTUBHBIX U3MYyYCHHU HA OPTaHU3M YeJIOBEKa), MPU ITOM MEPEBOAUTh MPAKTHUECKYIO 3a7a4y B YUe€OHYIO, BBIICISATH CYIIECTBEHHbBIE CBOWCTBA

(mpu3HaKu) pU3MUECKUX SIBICHUMH;
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OTMCHIBATH U3y4YECHHBIC CBOWCTBA TEN U (PU3UUECKUE SBIICHUS, UCTIONb3YS (PU3MUECKUE BEITMUMHBI (CPEIHSSI 1 MTHOBEHHAs! CKOPOCTH TeJa TMpHU
HEPAaBHOMEPHOM JIBJKCHHMM, YCKOPEHHE, IEPEMEILCHUE, IyTh, YIJIOBas CKOpPOCTb, CUjla TPEHUS, CWIA YIPYIOCTH, CHJIA TSDKECTH, YCKOPEHHE
cBOOOTHOTO TaJICHHs, BEC TeJa, UMITYJbC Tela, UMITYJIbC CHIIBI, MEXaHH4YecKast paboTa U MOIIHOCTh, MOTCHIIMAIbHAS SHEPTHUS TeJa, MOTHATOTO HaJ
ITIOBEPXHOCTBIO 3€MJIM, NOTEHUMAIbHAS 3HEPIUsl C)KATOW INPYKHHBI, KNHETHUYECKAsl JYHEPIHsl, IIOJIHAs MEXaHWYeCKas SHEeprus, MEepHoj] M 4YacToTa
Koyie0aHWH, JJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETAa, INOKA3aTelb IMPETOMIICHHS CpENbl), NPU ONHCAHWH IPABHIHHO
TPAaKTOBaTh (PU3MYECKHIA CMBICI HCIOJB3yEeMBIX BEIMYUH, 0003HAYCHUS W COUHHIBI (PU3UYECKUX BEIWYMH, HAXOAUTH (OPMYIIBI, CBS3BIBAIOLINE
JTaHHYIO (PM3HYECKYIO BEJIMUMHY C IPYTMMH BEJIMYMHAMM, CTPOUTH I'paMKU N3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYNH;

XapaKTepU30BaTh CBOWMCTBA Tell, (U3NYECKUE SIBICHUS M MPOIIECCHI, UCIOJIb3YSl 3aKOH COXPAaHEHUS 3HEPIUH, 3aKOH BCEMHPHOTO TATOTEHUS,
MPUHIMI CYNEPNO3UIMHU CWJI, MPUHLUUI OTHOcUTenbHOCTH ['anuiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS HMMIYJbCa, 3aKOHBl OTPAKEHUS M
MIPEIOMIIEHHUS] CBETAa, 3aKOHBI COXPAHEHHS 3aps/IOBOIO U MacCOBOTO YMCEN MPH SACPHBIX peaKUusiX, IPU 3TOM JIaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIllMChIBaTh €r0 MaTEMATHUYECKOE BhIPAXKEHUE;

O0O0BSACHATH (PU3UUYECKHE MTPOLECCHl M CBOICTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYallull MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BHISBIATh
MIPUYMHHO- CIICJICTBEHHBIC CBSI3H, CTPOUTH OOBSCHEHWE M3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (DPU3NYECKHUX SIBICHHIA,
(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

pemarh pacdyéTHbIC 3a1a4yu (OTUpAIOIIUEcs Ha CUCTEMY W3 2—3 ypaBHEHMI), MCIOJIb3Yys 3aKOHBI M (POPMyIIbI, CBS3BIBAIOIIHNE (DU3UUECKUE
BEJIMYMHBI: HA OCHOBEaHAaJIN3a yCIOBUS 3aJ]aui 3allMChIBaTh KPATKOE YCIOBHE, BBISBIIATH HEIOCTAIOIINE WU U30bITOYHbIE JaHHbIE, BBIOUPATH 3aKOHBI
1 (HOopMyIIbl, HEOOXOIUMBIE ISl PEIICHUS, TPOBOAUTH PACUETHI U OLIEHUBATh PEAIMCTUYHOCTD MOJIy4€HHOTO 3HaUYeHUs PU3NIECKOUBETUYHUHBI;

pacrno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIM (PU3UYECKHX METOJIOB, MCIOJb3Ysl OMHCAHHUE HCCIEIOBAaHUS, BBIICISTH
MIPOBEpsiEMOE MPEIOJIOKEHNE, OIEHUBATh MPABHJIBHOCTh MOPAIKA MPOBEACHUS HCCIIECIOBAaHMUS, A€aTh BBIBOJBI, UHTEPIPETUPOBATH PE3yIbTaTh
HaOJIOJICHUI U OIBITOB;

MIPOBOJUTH OMBITHI 10 HAOMIOACHUIO (PU3MUECKUX SBICHUN WM (U3MUYECKUX CBOWCTB Tesl (M3ydyeHHEe BTOpOro 3akoHa HploToHa, 3akoHa
COXPaHEHHUs PHEPrHH, 3aBHCHUMOCTH IMEpHoJa KoJIeOaHWH MPYKUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI M HE3aBHUCUMOCTH OT
aMIUIUTYIbl MaJIbIX KOJeOaHUMU, MPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETA, PA3JIOKEHHE OEJIOTO CBETa B CHEKTp, M3y4YeHHE CBONCTB M300paKeHHs B
IUIOCKOM 3epKalie M CBOMCTB HM300pa)keHusl IpeaMmeTa B coOuparomiei JuH3e, HAOMIOJeHWE CIUIONIHBIX M JIMHEHYAThIX CIIEKTPOB HU3IYUYCHHS):
CaMOCTOSITEIBHOCOOMPATh YCTAHOBKY U3 M30BITOUHOTO Habopa 000py10BaHUs, OMUCKHIBATH X0/l OTBITA U €T0 PEe3YyIbTaThl, ((OPMYIUPOBATH BHIBOIbI;

MIPOBOJIUTH MPU HEOOXOAMMOCTH CEPHIO MPSMBIX U3MEPEHUH, OIpeJelss cpelHee 3HaueHHe M3MepsieMOl BenuuuHbl ((poKycHOe paccTosiHue
coOuparolei TUH3bI),000CHOBBIBATH BBIOOP criocoba u3MepeHus (M3MEepUTEIbHOTro mpubopa);

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCUMOCTEN (U3NYECKUX BEIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBMKEHHM 0e3 HadyaJbHOM CKOPOCTH, MepHoAa KoJieOaHUN MaTeMaTH4ecKOro MasTHUKAa OT JJIMHbI HUTH, 3aBUCUMOCTH yIja
OTpaKE€HHsI CBETa OT YIJa MajeHus M YrJia NpeJoMIICHUs OT yIJa MaJeHus): MJIaHUPOBATh UCCIIE0BAaHUE, CAMOCTOSITEIbHO COOMPATh YCTAaHOBKY,
(buKCcHpOBaTh PE3yNbTaThl TMOJYYCHHONW 3aBUCHMOCTH (U3WYECKUX BEIUYMH B BUAE TaOMUIl U TpaduKOB, JelaTh BHIBOJABI MO pe3ylbTaTaM

HCCJIEIOBaHUS,
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MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PM3MUECKUX BEITHMUMH (CPEAHss CKOPOCTh M YCKOPEHHE Tela MPH PABHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE
CBOOOJHOTO MAACHUS, KECTKOCTh MPYKHUHBI, KOXDPHUIIMEHT TPEHHS CKOJIBKECHHS, MEXaHWYeCcKash paboTa WMOIIHOCTh, YaCTOTAa M TIEPHUO KOJICOaHHIA
MAaTeMaTHYEeCKOT0 U TMPYKHWHHOTO MAasTHUKOB, ONTHYECKas CWJIa COOMpAIOIIEH JIMH3BI, PAJUOAKTUBHBIN (DOH): TJIAHUPOBATH M3MEPEHHUs], COOMPATH
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIIIOJHATL U3MCPCHUS, CIICAYA HpeI[HO)KeHHOﬁ HWHCTPYKIHH, BBIYUCIIATH 3HAYCHUEC BCIIMYUHBI U aHAJIU3UPOBATH
MOJIy4CHHBIEC PE3YNBTAThl C YIETOM 3aIaHHON TIOTPEITHOCTH H3MEPEHHIA;

COOIIIOIaTh MpaBHiIa TEXHUKH O€30MIaCHOCTH MPH padoTe ¢ 1ab0paTOPHBIM 000PyIOBaHHEM;

pas3iindyaTe OCHOBHBIC IPU3HAKU H3YYCHHBIX (1)I/I3I/IT-I€CKI/IX MOHCHCﬁI MarcepuajibHasd TOYKa, a0CoOIIOTHO TBépI[OG TEJIO, TOYEUHBIM HMCTOYHUK
CBETa, JIy4, TOHKas JINH3a, TUIAHETapHAast MOJIENTb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI Ha UX ONMUCAHUS (B TOM YMCIIE: CHUAOMETD,
JaTYHUKHU IIO0JIOKCHHA, pPaCCTOAHHMA M YCKOPCHHA, pPAKETa, 5XO0JI0T, OYKH, ICPHUCKOIL, q)OTO&HHapaT, OIITUYCCKHUEC CBETOBOAbBI, CIICKTPOCKOII,
JO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSAO CBOMCTBAX (PU3WUYECKUX SIBJICHUN M HEOOXOAUMBIE (PU3UYECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BaTh CXEMblI W CXCMATHUYHBIC PHUCYHKH H3YYCHHBIX TCEXHHYCCKUX YCTpOfICTB, U3MCEPUTCIIBHBIX HpI/I60pOB U TEXHOJIOTHUYCCKUX
MIPOIIECCOB NPU PEUICHUH y4eOHO-TTPAKTHYECKUX 3aJad, ONTHYECKHE CXEeMbl Ui TIOCTPOCHHUS HW300pakeHUIB IUIOCKOM 3epKayie U COOMparomien
JIH3E;

MPHUBOAMUTH NMPUMEPHI (HAXOIUTh UHPOPMAITUIO O TIPUMEpPax) MPAKTHYECKOTO MCIIOJIb30BaHHUS (PHU3UUECKUX 3HAHUN B TIOBCEAHEBHOM JKHU3HU LIS
obOecrieueHnss 0O€30MACHOCTH TIpU OOpalleHHH ¢ TPUOOpaMU W TEXHUUYECKHMMH YCTPOMCTBAMH, COXpPAHEHHUS 3/I0POBbsI M COOJIIOJCHUS HOPM
HKOJIOTUIECKOTO TIOBECHUS B OKPYKaIOIIeHCpeIe;

OCYIIECTBIISITh TIOUCK MHPOpPMAUU (HU3NIECKOTO cojepkaHus B MHTepHeTe, caMOCTOSTENbHO (GOPMYIUPYS TTOMCKOBBIA 3allpoc, HAXOAUTh
MyTH OTIPEICIICHUS JIOCTOBEPHOCTH TOYYCHHONH UH(POPMALIMU Ha OCHOBE MMEIOIIMXCS 3HAHUHN M JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

WCIIOJIb30BaTh MPH BBHITIOJIHEHUH YYEOHBIX 3aJIaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATypy (H3UUECKOTO COJCpIKAaHUs, CIPABOYHBIE MaTEepPHAIIb,
pecypcesl cetulHTEpHET, BlIaieTh TpuéMaMu KOHCIIEKTUPOBAHKS TEKCTa, TPeoOpa30oBaHusi MHPOPMAILIUU U3 OJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U YCTHBIC COOOIICHHS HAa OCHOBE MH(MOPMAIIMH U3 HECKOJIBKAX MCTOYHHKOB (PU3UYECKOTO COACPIKAHMUS,
MyOJIMYHO MPEICTABIATh PE3YJIbTAaThl TPOSKTHOM MIIM UCCIIEIOBATEILCKOM ACATEIBHOCTH, ITPYA 3TOMIPAMOTHO HMCIIOJIb30BaTh U3YYCHHBIH TOHSATHIHBIN
arrmapar u3y4aemoro pasjena GU3MK{A U COMPOBOXK/IATh BBICTYIUICHUE MPE3EHTAIIUEH ¢ y4ETOM 0COOCHHOCTEH ayJIuTOPUN CBEPCTHHKOB.
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7 KJIACC
Ne HaumeHoBaHue Komiaectso IIporpammHoe conepxaHue OCHOBHBIE BUJIBI JICATETLHOCTH 00Y4aIOIIHXCS
n/m 4acoB
pa3zenoB U TeM
y4eOHOro mpeamera

Paznen 1. ®usnka u ee poJib B MO3HAHUU OKPY:Karouero Mmupa (64)

BenuuuH. Ousnueckue
npubopsl. [lorpemrHocTs
U3MepeHui
MexayHaponHas cuctema

€IMHMUILL

1.1 | Pusuka—Hayka o 2 ®du3nka — HayKa O IPUPOJE. BersiBiienre paznuuuilt Mexy QU3NIECKUMH U
pupoae SIBnieHus IpUpPOBIL. XUMHUYECKUMU ITPEBPALLECHUSIMH.
Du3HYECKUE SBIICHUSA: Pacnio3naBanvie u knaccudukaius GU3NIeCKUXIBICHUN:
MEXAHUYECKUE, TEIIOBBIE, MEXAHUYECKUX, TEIIOBbIX,
3JIEKTPUYECKHAE, MATHUTHBIE, 3JIEKTPUYECKUX, MATHUTHBIX U cBETOBbIX. HaOmonenue u
CBETOBEIE, onucaHue (pU3NIECKUX SIBICHUH
3BYKOBBIE
1.2 | ®usnueckue 2 PU3NIECKUE BEITNINHBL. Omnpeznenenue EeHbl AETEHUS HIKaJIbI
BEITMYNHEI Uzmepenne ¢pusnueckux M3MEPUTETBHOr0 Ipubdopa.

M3MepeHne TMHEWHBIX Pa3MEPOB TN U
MIPOMEXYTKOB BPEMEHHU € YUETOM MOTPEIIHOCTEH.
M3mepenne 00bEMa KUIKOCTH M TBEPIOTO Tela.
M3mepenne Temnepatypsl IpyU MOMOLIU
>KUJIKOCTHOI'O TEPMOMETpPA U JaTUUKa
TEMIIEpaTyphl.

BrinonHenue TBOPUECKUX 3aJaHUN MO TOUCKY
Croco00B M3MEPEHHsI HEKOTOPBIX (PU3UUECKUX
XapaKTEPUCTUK, HAIPUMED, PA3MEPOB MaJIbIX

00BEKTOB (BOJIOC, TPOBOJIOKA), YIATIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSTHUM, MaJIbIX
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NPOMEKYTKOB BpeMeHu. O0CykIeHue
npeAyaraeMbIx crnoco0oB

1.3.

EcrectBenHoO-
Hay4HBIA METOJ

IIO3HaHUA

Kak ¢uzuka u apyrue
CCTCCTBCHHBIC HayKI/I
U3YYaloT MPUPOY.
EcrecTBeHHO-Hay4YHBII
METO/I TO3HAHUS:
HaOJII0IEHHE, TTOCTAHOBKA
HAy4YHOI'0 BOIIPOCa,
BBIIBHKCHHUEC THIIOTE3,
9KCIIEPUMEHT I10 ITPOBEPKE
TUIOTE3, 00bICHEHHE
Ha0JI01aeMOTr0 SIBJICHHMSL.

Onucanvie GU3NISCKUX

SIBJIEHUH C OMOIILIO
MojeJeh

BI)II[BI/I)KGHI/IC THUIIOTE3, O6T>$1CH$HO]_[II/IX IIPOCTLIC
SIBJICHUA, HAIIPUMCEDP:

— II0YE€MY OCTAHABJIMBAETCS ABHKYILIEECS

10 TOPU30HTAIBHON TTOBEPXHOCTH TEIIO;

— MOYEMY B KaPKYIO MTOTOTy B CBETIION OCSKIE
MpoxJiaJiHel, ueM B TEMHOM. [Ipennoxenue
CITIOCOOOB MTPOBEPKH THUIIOTE3.

IIpoBeneHue ncciaenoBaHus MO MPOBEPKE KAKO-
JU0O0 TUITOTE3HI.

ITocTpoenue npocTeHmmx Mozenel GU3NIECKUX
SIBJICHUH (B BUJIC PUCYHKOB HIJIA CXEM), HAIIPUMEP

naJieHue MpeaMeTa; MPSMOIMHEHHOE

pacrpocTpaHeHHe cBeTa

Paznen 2. [lepBoHavajibHbIe CBEAEHHUS 0 CTPOEHUM BelecTBa (54)

2.1

CrtpocHue BelecTBa

1

CTtpocHue BeIeCTRa:
aTOMBI 1 MOJIEKYJIbI, UX
pa3mepsl. OIBITHI,
JIOKa3bIBAIOIIIE
IUCKPETHOE CTPOCHHE

BCIICCTBA

Habmronenne u uHTEpIIpETALMS ONBITOB,
CBU/ICTEIHCTBYIOIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEILIECTBA: OIBITHI C PACTBOPEHUEM
Pa3INYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB M MOJIEKYJI

C UCTOJIb30BaHKEM (hoTorpaduii, moTydeHHBIX

Ha aTOMHOM CHJIOBOM MHKpockorie (ACM) —
nabopartopHas paboTa 1o teme: «OneHka
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JMaMeTpa aTOMa METOAOM PSAIOB
(c ucnonp3oBanueM GOTOrpaduii)».

Onpeznenenue pa3MepoB MaJIbIX TE

292 | JABmxenue u 2 JIBr>KeHHE YacTHIl BellleCTBa. HaGmronenne u 00bsiICHEHHE OpOYHOBCKOTOJIBHIKCHUS
B3aMMOJICHCTBHE CBsI3b CKOPOCTU/IBIKEHHS YacTUL | U SIBIICHHUS U y3HH.
YaCTHUII BEIIECTBA ¢ TemIeparypoil. bpoyHosckoe IIpoBeseHIe 1 00BICHEHHE OIBITOB
aBwkenne, mddysus. 110 HaGJTIOICHHIO TETUIOBOTO PACIIMPEHHS Ia30B.
BsaumoneticTue qacTuil [IpoBenenne U 00bACHEHUE ONBITOB 10
BEI[ECTBA: MPUTSHKEHUE U O00HAPYKEHUIO CHUIJI MOJIEKYIISIPHOT'O MIPUTSKEHUSH
OTTaJIKUBAHUE OTTaJIKHBaHHA
2.3 | ArperaTHble 2 ArperatHble COCTOSHUS Onucanwne (¢ UCTIONB30BaHNUEM ITPOCTHIX

COCTOSHUSA BEIIIECTBA

BEIIECTBA: CTPOEHHUE Ta30B,
JKUJIKOCTEU U TBEPJIBIX
(KpUCTATHYECKIX ) TEIT.
BzaumocBs3s Mex 1y
CBOIICTBaMU BEIIECTB

B Pa3HBIX arperaTHBIX
COCTOSIHHSIX Ml IX
ATOMHO-MOJIEKYIIIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHhIX COCTOSIHUM

BOJBI

MO/IeIell ) OCHOBHBIX Pa3INynii B CTPOSHHUH T'a30B,
JKUJIKOCTEW U TBEPIBIX TEI.

OOBsCHEHNE MaJIOH CXKMMAEeMOCTH KUJIKOCTEH 1
TBEPABIX TEN, OOIBITON CKUMAEMOCTH Ta30B.
OO0bscHeHnEe coxXpaHeHUs (POPMBI TBEPIBIX TSI U
TEKY4eCTH KUAKOCTH.

IIpoBeneHME OMBITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUH BOJIBI YACTHITHI HAXOIATCS
B CPEIHEM JalbIlie IPYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B KHUIKOM.

YcraHOBNIEHHE B3aUMOCBSI3U MEXKIY
0COOEHHOCTSIMHU arperaTHBIX COCTOSTHUIA BOJIBI U

CYIIIECTBOBAaHHEM BOJHBIX OPTaHU3MOB
(MC — 6uonorus, reorpadusi)

Pa3zpgen 3. /Ipmkenue u B3aumojeiicteue Tea (214)
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3.1 | Mexanuyeckoe MexaHuueckoe IBIKCHHE. HccnenoBanne paBHOMEPHOTO IBUYKECHHUS,
JBIDKEHHE PaBHOMepHOE 11 HEpaBHOMEpPHOE oIpe/eNieHr e ero MPU3HAKOB.
JBUKEHHE. Habnronenne HepaBHOMEPHOTO TBHXKEHHSI 1
Cxopoctb. Cpenusis OINPENEIICHUE €r0 OTIIMYUM OT pABHOMEPHOT OABUKCHMUS.
CKOPOCTb IIPH OmnpeneneHrie CKOPOCTH PABHOMEPHOTO JIBUYKEHHSI
HEpaBHOMEPHOM (mwapuka B JKUAKOCTH, MOJIEITUDIIEKTPUIECKOTO
IBIKEeHUU. Pacuér mytu u aBTOMOOMJIS U T.JL.).
BpPEMEHU JBM)KEHUS Onpenenenrie cpeaHeil CKOPOCTH CKOJIBKEHUsI OpycKa Win
HIapyKa Mo HaKJIOHHOMW TITOCKOCTH Pemenue 3ajqay Ha
oIpeJieNieHre Iy TH, CKOPOCTUHN BPEMEHH PaBHOMEPHOTO
JBHIKCHUSI.
Amnanu3 rpauKoB 3aBUCIMOCTH ITYTH U CKOPOCTH
OT BpeMEHU
3.2 | Nuepnus, Macca, SIBnenne uHepuK. 3aKOH OOBbscHeHNEe U TPOrHO3WPOBAHUE SIBIICHUH, 00YCIIOBICHHBIX

IIJIOTHOCTH

nHepuuu. BlanMmoaeicTBUeTeNn Kak
MIPUIMHA H3MEHCHHS CKOPOCTH
JIBUKeHUs Tenn. Macca kakMepa
WHEPTHOCTH TeJIa.

IInotHOCTH BemecTBa.

CBSI3b IIJIOTHOCTH

C KOJIMYECTBOM MOJIEKYIIB
eIUuHHIC 00hEMA BEIlleCTBA

MHepILMel, HapuMep, YTO MPOUCXOIUT IPU TOPMOXKEHUN HIIH
PE3KOM MaHEBpE aBTOMOOMJIS, TI0YEMY HEBO3MO)KHO MIHOBEHHO
IPEKPATUTH JBI)KEHHUE HA BEJIOCUIIEACUIIN CaMOKaTe U T. [I.
[IpoBenenue u aHanu3 ONMBITOB, JEMOHCTPUPYIOIIUX
M3MEHEHHUE CKOPOCTH JIBM)KEHUS Tella B pe3yJbTaTe

JIEUCTBUS HA HETOIPYTUX Tel.

Pemenue 3a1a4 Ha onpeneneHre Maccsl Tena, ero

00béma 1 otHocTH. [IpoBeaeHue n aHaIU3 OMBITOB,
JEMOHCTPUPYIOIIMX 3aBUCUMOCTD W3MEHEHHSICKOPOCTH

T€eNa OT €ro Macchl pU B3auMoJeicTBUU Ten. M3Mmepenue
Macchl TeNapa3InYHbIMU CIIOCOOaMHU.

Or[pe/:[eneHI/Ie IIJIOTHOCTHU TCJIa B pE3YyJIbTAaTC
HN3MCPCHUS €ro MAaCChl 1 00BéMa
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3.3

Cuna. Bunpl cun

14

Cuna Kak XxapaKTepHUCTHKa
B3aMMOJCHUCTBUS TeJl.

Cuna ynpyroctu 1 3akoHI yka.
N3mepenue cunsl

C TIOMOUIBIO JUHAMOMETpA.
SIBneHre TATOTEHUS U CUIIa
TsoxecTd. CHila TSDKECTH Ha
JPYTUX IJaHEeTax.

Bec tena. HeBecoMoCTb.
CrnoxxeHne CUII, HallPaBJIeHHBIX
10 OTHOMIPSIMON.
PaBHOj€licTBYIOIIAS CHJL.
Cuna tpenwns. Tpenue
CKOJIIbXXEHUS U TPEHNE

nokos. TpeHue B mpupojen
TEXHUKE

HSy‘lCHI/IC B3aI/IMO,E[eI>'ICTBI/I$I KaK NpUYUHbI U3MCHCHU A

CKOpOCTH Tema win ero aepopmanuu.Onrucanue peaabHbIX

CUTyallUil B3aUMOJIEUCTBUATEI C IOMOUIBIO MOJIETIEH, B
KOTOPBIX BBOJUTCS MTOHITHE U N300pa)KEHUE CUJTBI.

N3yuenune cunbl ynpyroctu. MccnenoBanue 3aBUCMMOCTH

CHJIBI YIIPYTOCTH OT Y JIMHEHHUSIPE3UHOBOIO IIIHYpPa WU
TPYKAHBI

(c mocTpoenuemM rpaduka).

AHanu3 NPaKTUUECKUX CUTYAINH, B KOTOPBIX
MPOSIBJISICTCS JICUCTBUE CHJIBI YIIPYTroCTH (YIPYTOCTh
Ms4a, KPOCCOBOK, BETOK JIepeBa U Jp.).

AHanu3 cuTyalui, CBSI3aHHbBIX C SBJICHUEMTITOTCHUS.
OO0bsicHEHNE OpOUTATHFHOTO ABUKCHUS TUIAHET

C UCIIOJIL30BAHUEM SABJICHUSA TATOTCHUA Y 3aKOHAWMHCPIHUHU.

W3mMepenue Beca Tena ¢ MOMOIIBIO JTMHAMOMETPA.
O06ocHOBaHME ITOTO CIIOCO0a M3MEpEeHUsI. AHAIIN3 U
MOJICTTMPOBAHNUE SBIICHUSI HEBECOMOCTH.
DKCIepuMEHTAIILHOE MTONTyYeHHE TIPaBUIIa CIIOKCHUS

CHJI, HAaITpaBJICHHBIX BIOJIb OMHOUTIpsIMOi. OmpeneneHue

BEJIMYHMHBI PAaBHOJIEHUCTBYIOLIEH CUII.

W3yueHne cuibl TPEHUS CKOIBKEHUS U CHIIBITPEHUS
HIOKOSL.

HccnenoBanue 3aBUCHMOCTH CUIIBI TPEHUSIOT CHUIIBI
JTABJICHUS U CBOMCTB TPYILUXCS MOBEPXHOCTEN.
AHanu3 NpakKTHYECKUX CUTYALUH, B KOTOPBIX
IPOSIBIISIETCSL ACHCTBHE CUIIBI TPEHUS, UCIIOIb3YIOTCS
criocoObI €€ yMEHBIIeHNS WINyBeInYeHns (KaTaHue Ha
JBDKAX, KOHbKaX, TOPMOXKEHHE aBTOMOOMJIS,
MCIIOJIb30BaHKE OAIUITHUKOB, TIABAaHUE BOIHBIX
JKUBOTHBIXH J1p.). Pemenne 3aga4 ¢ ucronb30BaHneM
(dhopmyi mi1st pacuéra CuIiIbl TSHKECTH, CHIIBI

YIPYTOCTH, CUJIBI TPEHUSL.

Paznen 4. /laBienne TBEPABIX TeJ, ;KUAKOCTel u razoB ( 21 4)
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4.1 | JaBnenue. [lepenaua Hasnenne. CiocoObl yMEHBIICHHS | AHaTU3 U 0O0BSCHEHUE ONBITOB U MPAKTUYCCKUXCUTYALH, B
JIaBJICHHS TBEPIABIMU W yBeNMUeHUsAaBIeHNA. J[aBjeHre | KOTOPBIX MPOSBISETCS CHIIA AaBJICHUSI.
TelaMy, KHUAKOCTSIMH U raza. 3aBUCUMOCTD JaBiieHns raza | OOOCHOBaHUE CIOCOOOB YMEHBIICHUSI U
razaMu oT 00bEMa, TeMIepaTyphl. YBEJIWYEHHSI TaBJICHUS.
IMepenava naBaCHUATBEP IBIMH N3ydeHue 3aBUCMOCTH JaBJICHUS raza oT 00béMa U
Tenamy, TEMIIEPATYPBL.
KUJKOCTSIMH M Ta3aMH.3aKOH Nzydenne ocoOeHHOCTEN TIepeiauu JaBICHUATBEPABIMU TEIAMH,
ITackans JKUIKOCTSIMH M Ta3aMH.
O00CHOBaHUE PE3YJIbTATOB OMBITOB OCOOCHHOCTSIMHU
CTPOEHHS BEIIECTBA B TBEPIOM,KUIKOM U Ta3000pa3HOM
COCTOsSTHUAX.
OKcIepruMeHTaIbHOE J0Ka3aTeIhCTBO 3aKkoHal lackams.
Pemenue 3a1a4 Ha pacué€r JaBiIeHUsI TBEPIOTO
Tena
4.2 | JlaBJeHHUE KUKOCTH 3aBHCUMOCTh JaBJIEHHUS HccnenoBanue 3aBUCUMOCTH JaBJICHUS JKUIKOCTHOT TJIyOMHBI
YKUJIKOCTH OT ITIyOUHBI. HOTPYXEHUS U IUIOTHOCTH kuakoctu. Habmonenue u
[IHeBMaTHUeCKHE MAILIUHBI. 00BbACHEHHE THAPOCTATUYECKOr0 NapaJioKCa Ha OCHOBE 3aKOHA
I'mapocraruueckuii mapajgokc. ITackans.
Coobmarommecscocypl. N3ydenne cooOImaronmxcsi CoCy10B.
I'mnpapmideckne MeXaHU3MbI Pemmenuie 3a1a4 Ha pacuér naBiaeHUs KUAKOCTH. OObsICHEHNE
IPUHINIA ASHCTBUS THAPABINYECKOTO Ipecca,
[THEBMAaTHYECKUX MAIIHH.
AnHanu3 1 00bACHEHHE MTPAKTHYECKIX CUTYAIIHH,
JEMOHCTPUPYIOILUX MPOSIBICHNE 1aBICHUS
JKUIKOCTH U 3aKkoHa [lackais, Hampumep
MPOLIECCOB B OPraHU3Me MPH ITyOOKOBOAHOMHBIPSHUH
4.3 | AtMocdepHoe Armocdepa 3emd 1 DKcIepuMeHTaTbHOE O0HAPYKEHNE
JIaBJICHHUE aTMoc(epHOro JaBieHHUS.

aTMocepHoe JaBlieHHE.

HpI/ILII/IHBI CyHIeCTBOBAHUA

AHanu3 u 00bICHEHHUE OMBITOB MMPAKTUYCCKUX
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BO3YIIHON 000JI0YKU 3eMITH.
Onsit Toppuuennu.M3mepenue
aTMoc(epHOT O1aBIICHHS.
3aBHCUMOCTh aTMOC(HEPHOTO
JIABJICHHUS OT BBICOTHI HaJI
ypoBHeM Mopsi. [Ipubopst

JUISL I3MEPEHUS aTMOC(HEPHOT0
JIABJICHHUSI

CHTYAIIHii, CBSI3aHHBIX C ICHCTBUEM

aTMOoC(hEepPHOTO TaBJICHHUS.

OO0OBscHeHME CYIIeCTBOBaHUS aTMoc(hepbiHa 3eMiie U
HEKOTOPBIX IIJIAHETAX WUJIM €€ OTCYTCTBUS Ha IPYIuX
manerax u Jlyne.

OO0BsicHeHNE N3MEHEHHSI TUIOTHOCTH aTMOC(ephIC BEICOTOH U
3aBUCHMOCTH aTMOC(HEPHOro JaBlICHHUs OT BBICOTHI.
Pemenne 3a1au Ha pacyér aTMOCEPHOr0/IaBICHUSI.
N3zyyenune yctpoiicTBa 6apoMeTpa-aHepomnia

4.4

JelicTBue )XUIKOCTH Urasa
Ha MOrpYy>KEHHOE B HUX TEJIO

JelicTBue )KUAKOCTU U Tra3aHa
MOrPYEHHOE B HUX TEJO.
BrrrankuBarorias (apxumenoBa)
cuia. 3akoH Apxumena. InaBanne
Ten. Bo3nyxomiaBanue

DKcnepuMeHTallbHOE OOHApY)KEHHE ACHCTBHS KUJKOCTH U
rasa Ha norpyx€aHoe B HuX Teno.Onpenenenne
BBITAJIKUBAIOIIEH CUIIbI, IEHCTBYIONIEN Ha TENO,
HOTpyKEHHOE

B )KMJIKOCTb.

IIpoBenenne u 0OCyXIeHNE ONBITOB,

JIEMOHCTPUPYIOIINX 3aBUCUMOCTh

BBITAJIKMBAIOIIEH CHUJIbI, IEMCTBYIOIIENH HA TEIOB KUIAKOCTH,
0T 00BEMa MTOTPyKEHHOM

B KUJKOCTb YaCTH TeJa U OT INIOTHOCTUKUIKOCTH.
IIposepxa nezasucumocmu 8blmMaIKUBAIOUEUCUbI,
Oeticmayioueti Ha meio 8 HCUOKOCMU, O MACCbL mead.
HccnenoBanue 3aBUCUMOCTH BECa TENA B BOAE

0T 00bEMa MOTPYKEHHON B KHUIKOCTH YaCTH Tela.

Pewienue 3a1a4 Ha NpUMEHEHUE 3aKOHAApXUMeEa
Y YCIIOBUS IUIABaHMS Te.

KoncrpynpoBanue apeomerpa mwin
KOHCTPYHPOBAHHE JIOJIKU U ONpeJieNieHne e€

rpy30104bEMHOCTH

Paznen 5. Pagora n mourHocTh. JHeprus. (124)
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5.1 | Pa6oTa 1 MOLIHOCTH 3 Mexanunueckas paboTa. OKcIepUMeHTaIbHOE ONpeEeIEHUe
MoruHoCTh MEXaHHUYECKOH pabOThI CHUITBI TSHKECTUTIPU
NnaacHuu Te€jia U CHUJIbl TPCHUA
MIpY PaBHOMEPHOM IIEpEMEIIEHUH Tearo
I‘OpI/I3OHTaJII)HOI\/'I IOBECPXHOCTH.
Pacuér MmomiHocTH, pa3BuBaeMoil IPU NOABEMEIIO
JIECTHHULIE.
Pemenne 3a1a4 Ha pacuéT MeXaHUYECKOH paboThI
U MOIIIHOCTH
5.2 | IIpocThie MEXaHU3MBI 5 IIpocTbie MEXaHU3MBIL: pblYar, Omnpeznenenrie BEIMTPHIIIA B CHJIE TPOCTHIX MEXaHHU3MOB Ha
0J10K, HAKJIOHHASATUIOCKOCTb. TpUMepe pblvara, IOABUKHOTO HHETIOIBUKHOTO OJIOKOB,
[IpaBuio paBHOBecHs phIdara. HaAKJIOHHOW TUTOCKOCTH. VccrenoBanue yciioBUSl paBHOBECHS
IIpumMeHnenue npaBuia pbryara.
PaBHOBECH: phvara OGHapy»XeHHE CBOWCTB MPOCTHIX MEXaHM3MOB
K O110Ky. «30710TO€ IPABHIO» B Pa3JIMYHBIX HHCTPYMEHTAX H IIPUCIIOCOOIEHUSAX, HCIIOIb3YEMBIX
Mexanuky. KI1/inpocTsix B OBITY M TEXHHKE, a TAKKE
MEXaHU3MOB.
B KMBBIX OPraHU3Max.
IIpocThie MEXaHU3MBI
DKCIepIMeHTaIbHOE JJOKa3aTeIhCTBO PABEHCTBA
B OBITY U TEXHHUKE
paboT mpu IpUMEHEHNH MPOCTHIX MeXaHu3MOB. OmpeeneHue
KII/I HakioHHOM MJIOCKOCTH. Pellienne 3aa4 Ha MpUMEHEHHUE
MpaBwia paBHOBecHs pbluara U Ha pacuér KIIJI
5.3 | Mexanndeckas 4 MexaHn4eckas SHEpPIHsL. DKCIIepIMEeHTATbHOE ONpeelIeHue H3MEHEHNS
SHEprus Kunernueckas u KMHETUYECKOW U MOTEHIIMAIBLHON 3HEPTUU TENANPU €ro
MOTEHI[MAaIbHAS SHEPTUAL. CKaTHIBAaHHUH 110 HAKIIOHHOM TI0CKOCTH. DOpMYITHpOBaHHE Ha
[IpeBparmienne ogHOTO BUIA OCHOBE HCCIICOBAHUS 3aKOHA COXPAHEHUSI MEXaHUYECKOM
MEXaHUYECKOU SHEPTUU SHEPrUU.
B JIpyroi. 3aKoH OO6cyx1eHre TpaHUI] MPIMEHUMOCTH 3aKOHACOXPAHEHUS
COXpaHEHUs SHEPTUUB SHEPTUU.
MEXAHUKE Peienue 3a1a4 ¢ MCMOIB30BAHUEM 3aKOHA
COXpaHEHUS SHEPTUU
Pe3zepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO TTPOIT'PAMME
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8 KJIACC
Ne HaunmeHoBaHue Komiaectso IIporpammHoOe conep:xaHue OCHOBHBIE BUJIBI JEATETLHOCTH 00Y4aIOIINXCS
n/m 4acoB
pazaenoB U TeM
y4eOHOro mpeamera
Pa3znen 1. TensoBble siBJjieHus (28 4)
1.1 CrtpoeHue u CBOICTBA 7 OCHOBHBIE ITOJIOKEHUSI HaGnronenne u MHTEpIIPETAINS ONBITOB,

BEHOICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU

TEOPHH CTPOSHHSI BEIIECTBA.
Macca u pazmepsl aTOMOB U
MoJteKys1. OTbITHI,
MOJTBEPKAAIOIINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETHIECKON
TEOPHH.

Mogenu TBEPAOTO, KUAKOTO
7 Ta3000pa3HOT0 COCTOSTHUN
BEIIECTBA.
Kpucramiueckue u
aMop¢HBIe Tena.
OOBsicHEHNE CBOMCTB I'a30B,
KUAKOCTEH U TBEPBIX TEI
Ha OCHOBE ITOJIOKEHU T
MOJIEK YIS PHO-KUHETHUECKOM
teopun. CMaunBaHue U

KallWUISIPHBIE SIBJICHUSI.
TennoBoe pacmmpenye u

CXKaTHue

CBUACTCIIbCTBYIOIINX 00 aTOMHO-MOJT CKYJISIPHOM

CTPOCHHHU BEUICCTBA: OIIBITHI C PACTBOPCHUEM
pa3JIMYHBIX BEIIECTB B BOJIE.

Penrenuie 3a71a4 1o ONeHWBaHUIO KOJIIMYECTBA
ATOMOB HJTU MOJIEKYJI B €TMHHIIEC 00BEMA
BEILIECTBA.

Ananu3s TeKcTa JPEeBHUX aTOMUCTOB (HarpuMep,
¢dparmenTa mosmsl Jlykpenus «O npupoze
BEIIEH») C M3ITOKEHIEM 000CHOBAHH aTOMHOMN
TUTIOTE3HI (CMBICTIOBOE UTeHHE). OIeHKa
yOeIUTeNsHOCTH 3TUX 000CHOBAHHIA.
OO0bsacHeHre OPOYHOBCKOT'O IBHKEHYIS, SBIICHIS
MG dy3un 1 pa3nuarii MeXIy HIMH Ha OCHOBE
MOJIOXKEHHU U MOJIEKYJISIPHO-KMHETHY €CKOU
TEOPUHU CTPOCHUS BELIECTRA.

OOnbsicHEHHE OCHOBHBIX Pa3in4Mil B CTPOCHUU
ra3oB, )KUAKOCTEH U TBEPABIX TEl

C UCIOJIb30BaHUEM TOJIOKEHUH MOJIEKYJIISIPHO-

KHHETHISCKOM TCOPUH CTPOCHUS BCIICCTBA.
HpOBe,Z[eHI/Ie OIIBITOB IO BbIpAIIUBAHUTO

KpUCTAJLJIOB HOBapeHHOfI COJIM UJIM Caxapa.
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HpOBCI[CHI/IC U 00BsICHEHHE OIIBITOB, IEMOHCTPUPYIOIIHUX
KalmUJUIAPHBIC ABJICHU UABJICHUEC CMaYrBaHUA.

OOBsicHEHNE PO KAITMIUISIPHBIX SBIICHUN

JUIS TIOCTYIUIEHUS. BOJbI B OPTaHU3M PacTEHUM.
Habnronenue, mpoBeneHre U 0OBSICHEHUE OIBITOB IO
HaOJIOICHUIO TEIIJIOBOTO PACHIMPEHUS Ta30B, KUJKOCTEH U
TBEPABIX Ten.OObsICHEHnEe COXpaHeHUs: 00bEMa TBEPIBIX
TEJI, TEKYYECTH JKUJKOCTH (B TOM YHCIIE, PA3HUIIBI

B TEKY4ECTH JIJIs1 Pa3HbIX KUIKOCTEH ), JaBIEHUS

rasa.

IIpoBenenne ombITOB, AEMOHCTPHPYIOMIUX 3aBUCUMOCTh
JTABJICHUA BO3/IyXa OT ero 00bEMa MHArpeBaHUs WIH
OXJIAXKJCHHUS, U NX OOBICHEHNE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOI'O YUEHHSI.

AHanu3 MPaKTHYECKUX CUTYAIIHiA, CBI3aHHBIX

CO CBOMCTBaMHM I'a30B, KUIAKOCTEN U TBEPABIX TEI

1.2

TeruioBbie MpolLIECCH

21

Temneparypa. CBsi3b TeMIepaTyphl
CO CKOPOCTBIOTEIIIOBOT'O JABHIKCHUS
yactull. BHyTpeHH:Is SHeprusl.
Crioco0bl U3MEHeH s BHYTPEHHEH
SHEPTUU: TeIIonepeaaya u
coBepIeHne paboTel. Busr

TEIIOTEPEIaui: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3ITyIEHHUE.

KonnuecTBo TEMIOTHI.

VaenpHas TENI0EMKOCTD

BemecTBa. TemaooOMeH u

TEIIOBOE PABHOBECHE.

ypaBHeHI/Ie TCIIJIOBOI'0
Oananca. IInaBnenne )51
OTBCPpACBAHUC

KPHUCTAJUTMYECKHUX BEILIECTB.
VY aenbHas TEIIOTa MIIaBJICHUSI.
[Tapoobpa3oBanue u

O06ocHOBaHWE TPABWII I3MEPEHHS TeMIiepaTypsl. CpaBHEHHE
Pa3IUYHBIX CITOCOOOB M3MEPEHHMSI U MIKAJ TEMITEPATYPHI.
HaGmronenne n 00bsICHEHNE OITBITOB, AEMOHCTPHPYIOIIHX
WU3MEHEHUE BHYTPEHHEW SHEPTUU Tella B pe3ylibTaTe
TerIonepeaaYn upadoThl BHENTHUX CHIL

HaOmaronenue u 00bsICHEHUE OIBITOB,
00CYX/IeHU e TPAKTHICCKUX CHTYaIlUH,
JIEMOHCTPUPYIOIIUX Pa3THYHBIC BUIBI
TEIIoNepeayn: TEMIONPOBOAHOCTS,
KOHBEKIIUIO, U3JTyUCHHUE.

HccnenoBanue siBICHUS TEMIIO0OMEHA

MPU CMEIIMBAHUH XOJIOHOM | ropsiyeit Bozbl. Habmonenue
YCTaHOBJICHUS TEIJIOBOTO PABHOBECHS MEXIY ropsiucit u
X0J101HOH Bomoi. Otipenenenue (M3MepeHre) KOTnIecTBa
TEIJIOTHI, MOJyYSHHOT0 BOAOH MPH TEIIO0OMEHEC HArpeThiM
METAJUTMYECKUM IHIIMHAPOM.

Onpenenenue (M3MepeHHe) YACTbHON

TEMIOEMKOCTH BEIIECTBA.
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KoHJeHcanus. Mcnapenue.
Kunenue. Y nensHas teminora

napooOpa3oBaHus.3aBUCUMOCTh

TEMIIEPATYPBIKUIIEHUSA OT
aTMoc( epHOT O1aBIICHHS.
BnaxnocTts Bo3ayxa.
OHeprus TOIUINBA.

Y nenpHas Tensjaora
CropaHusl.

[TpuHIUTIBI pabOTHI TEIIIOBBIX
neuratenert KI1/remnoBoro
JBUTATEIS.

TermnoBesie JABUTI'aTCIIN U
3alUTa OKpYXKaroIIen
Cpenpl.

3aKoH COXpaHEHUs U MPEBPaIICHUS

OHCEPruuB TCINJIOBBIX IIPOIIECCAX.

Pemenue 3a1a4, CBI3aHHBIX C BHIYUCICHUEMKOINYECTBA
TEIJIOTHI M TETUIOEMKOCTH

MIpU TEMJI000MEHE.

AHanu3 cutyaryii MpakKTHYECKOr0 UCIIOIb30BaHUS
TEIUIOBBIX CBOMCTB BEIIECTB MMATEPHAJIOB, HAITPUMEP, B
HENSIX YHEPTrocOePEeKSHUS: TEIION3OIISIIIHS,
JHEprocoOeperaroIye KpoIy,

TEPMOAKKyMYJISTOPHI U T. 1. HaOmronenue

SIBJICHUI MCIIApPEHUST MKOHICHCAI[UH.

HccnenoBanue mporiecca NcapeHust

Pa3IMYHBIX KUKOCTEH.

OObsacHeHne IBICHUH NCTIAPEHUS U

KOH/JICHCAIIH HA OCHOBE aTOMHO- MOJICKYJISIPHOTO YUCHHS.
Hab6monenune n 00bsicHEHNE MPOIIecca KUTICHHSI,B TOM YHCIIe
3aBUCHMOCTHU TEMIIEPATypPhI

KHATIEHUS OT JaBIICHMUS.

Ompenenerne (M3MepeHNE) OTHOCUTEITBHONBIIAXKHOCTH
BO3yXa.

HaGmonenne nporecca miaBieHus

KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIbJIA.
CpaBHeHre POIIECCOB TIABICHUS

KPUCTAJUTHYECKHUX TN M Pa3MATICHUSATIPH

HarpeBaHUH aMOP(HBIX TeI.

Omnpenenenre (M3MepEHNE) yISITbHON TEIIOTHITUIABICHHS
TBAA.

OOBbscHeHNEe SBIICHUH TIIABIEHUS U

KPUCTAJUTH3AINA HA OCHOBE aTOMHO-

MOJIEKYJISIPHOTO YUCHHS.

Pemenne 3a1a4, CBSI3aHHBIX C BEIYMCIIEHUEMKOINYECTBA
TEIJIOTHI B TIPOIIECccaX TEIUIoNepeaad py TUTaBIISHUH U
KPUCTAJUTH3AINH, UCTIAPDEHUN U KOHJIeHCAllnU. AHAIN3
CUTYaIH MPaKTHYECKOT0 IPUMEHEHUSSIBIICHUH TIIIaBICHUS
Y KPUCTAJIM3allUK, HAlPUMED, MOTyYeHHE CBEPXUUCTHIX
MaTepHUAJIOB, COJIIEBas IPeNKa u JIp.

Ananus paboThl 1 00bSICHEHUE PUHITUIIAICHCTBUS
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TEIJI0BOrO JBUTATENIS.
Brluncnenne KOIM4ECTBA TEIUIOTHI, BBLICISAIOIEr OCs
TIpU CTOPAaHUU Pa3IMYHBIXBUA0B TornBa, 1 KI1/I
JIBUTaTENsL.

OOcy:xeHIe IKOTOTNUECKUX MOCIEICTBUH
HCIIOJI30BAHUS IBUTATENIEH BHYTPEHHET O

CropaHus, TCIJIOBBIX U FHHpOSHeKTpOCTaHHHﬁ.

Paznen 2. DnekTpuvecKkue U MArHUTHBIE ABJIeHUs ( 37 1)

2.1

OneKTpudecKue 7 DJIEKTpU3ALIUS TEL.
3apsAnbl. JBa posa 3JIeKTpUIECKUX
3ap$[)KeHHj>IC Tela HuX 3apsnoB. BzanmoneiicTue
B3aUMOACHUCTBU A 3apsOKEHHBIX TEII.

3akon Kynona (3aBHCHMOCTELCHITBI
B3aUMOJICHCTBUSA

3apSKEHHBIX TEN

OT BEIMYUHBI 3aPSA0B M PACCTOSTHUS
MEXTY TeIaMu ). IIEKTPUIECKOe
Tone.

HanpsxénHocTs
JJEKTPUIECKOrO OIS
IIpuHUuMn cyneprno3nuuuu
ANEKTPUYECKUX MOJIEH

(Ha KaYeCTBEHHOM YPOBHE).
Hocurenu sanextpuueckux
3apsiioB. DJIEMEHTAPHBIN
JIEKTPUYECKUH 3apsi.

Crtpoenne aToma.

IIpoBOHUKY U IU3NAEKTPUKH. 3aKOH
COXpaHEHHS AIIEKTPUUIECKOro3apsia

HaGroieHue 1 npoBeieHe OMBITOB

10 3HeKTpH3aHI/II/I TEI HpI/I COHpI/IKOCHOBeHI/H/I HHHHYKHHCﬁ.
HaOmronenne n 00bSICHEHNE B3aUMOACHCTBUS OMJHOMMEHHO U
Pa3HOMMEHHO 3apsDKeHHBIX Tel. OObSICHEHUE TPUHITHAIIA
JIEUCTBUS DJIEKTPOCKOIA.

OOBsCHEHNE SIBJICHUMA DJICKTPU3AITIHN TIPH
COMPUKOCHOBEHUH TEJI M HHAYKITHEHC

HCIIOJIB30BaHUEM 3HAHUM O HOCUTEIISX

JJICKTPHYECKHUX 3aPSIIOB B BEIIECTBE.

Pacrio3HaBaHue 1 00bSICHCHHUE SIBJICHUH

AJIEKTPU3AITIH B TTIOBCEIHECBHOM KI3HH.

HaOmronenue u 00bSICHEHHE ONBITOB,

WJUTIOCTPHUPYIONINX 3aKOH COXPaHEHUS

AIEKTPUYECKOTr0 3aps/a.

HaGmroieHue ommpITOB 110 MOIETHPOBAHHIOCHIIOBBIX

JUHAUH SIEKTPUIECKOTO OIS

UccnenoBanue AeHCTBUSI AIEKTPUYECKOrO MOIsTHA
MIPOBOTHUKHU U AUIIEKTPUKU
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2.2

IlocTostHHBIN
SIEKTPUUECKUM TOK

20

ONeKTPUYECKU TOK. Y CIIOBUS
CYIIECTBOBAHUSIIIEKTPUYECKOT O
TOKa.

M cTOYHMKHN TOCTOSSHHOT'OTOKA.
JlencTBus

AJIEKTPUYIECKOTO TOKA
(TeryoBOE, XMMHUYECKOE,
MarHuTHOE).

DNEeKTPUIECKUIl TOK B
JKUKOCTSIX U ra3ax.
DneKTpudecKas 1erb.

Cwuia Toka. DIEKTPHIECKOe
HaIpsDKEHUE.

ConpotuBiieHne MPOBOAHUKA.

VY 1enpHOoe CONpOTUBIIEHUE
BemecTBa. 3akoH OMa T yJacTKa
uenu. [locnenoBaTensHOE U
napajuieTbHOE COeTMHEHNE
MTPOBOTHUKOB.

Pabora u MomHOCTH
3JICKTPHYECKOT0 TOKa. 3aKOH
xoyns—Jlenna.
DIEKTPUIECKHUE TISTTH | ITOTPEONTENH
3JIEKTPUYECKOI YHEPTHHB OBITY.
Kopotkoe 3ambikanue

Habmionenue pa3nu4HbIX BUJOB ACHCTBUSA
3JIEKTPUYECKOr0 TOKA U O0OHAPYKEHIE dITHUXBHUJIOB
JEUCTBUS B IOBCSIHEBHOU KU3HHU.

Habnronenne BOZHUKHOBEHUS Ta30BOT'0 paspsiian
3JIEKTPUUECKOT0 TOKA B )KUJKOCTH

COopKa 1 HCIBITAHUE DIIEKTPUIECKON TIeTTn
MTOCTOSTHHOT'O TOKa.

H3mepenue cuiiel Toka amrepMmerpom. M3mepenue
3JIEKTPUUECKOT0 HAMPSKEHUSBOIETMETPOM.
[MpoBeneHne n 0OBSICHEHHE OIBITOB,
JIEMOHCTPHPYIOUINX 3aBUCUMOCTh

3JIEKTPUYECKOTr0 CONIPOTHBIIEHHUSI TPOBOJHUKA OT €r0
JUTHHBI, TIJIOMIA TN TIONEPEYHOr0 CEYEHUN MaTepHaa.
HccnenoBanne 3aBUCHMOCTH CHITBI TOKA,
MIPOTEKAIOIIET0 Yepe3 Pe3ncTop,

OT COIIPOTHUBIICHUS PE3UCTOPA U HAPSKCHHUSHA
pesucrope.

TIpoBepka npaBuia cloXXeHUsI HaPSXKEHUUITPU
MOCJIEIOBATENLHOM COCUHEHHH JBYX PE3UCTOPOB.
IIpoBepka nmpaBuia 1JIs CHIIBI TOKA

IIPY NapajuIeIbBHOM COCIUHEHUN PE3UCTOPOB

AHanu3 cuTyaluui Mociea0BaTENbHOIO U
MapauIeIbHOIO COCUHEHNS IPOBOJHUKOBB
JIOMAIIHMUX JJIEKTPUYECKUX CETAX.

Pemenne 3a1a4 ¢ ncnoiap3oBanreM 3akoHa OMau Gopmy
pacuéra dIEKTPUIECKOTO COTPOTUBIIEHUS MIPH
MOCIEI0BATENBFHOM U MapalIEIbBHOM COEINHEHUH
MIPOBOTHUKOB.

Onpenenenne padoThI AIEKTPUIECKOrO TOKa,
MPOTEKAIOIIETO YEPE3 PESUCTOP.

OnpeneneHre MOITHOCTH 3JIEKTPUIECKOT O TOKA, BBIEIIEMON
Ha pE3UCTOpE.

Hccnenoanne 3aBUCHMOCTH CHIIBI TOKA 4€pe3 JTaMIIOUKy OT
HanpspkeHus Ha Hell. OnpenenenneKIl/] narpesaTens.
HUccnenoBanue npeoOpa3oBaHus SHEPTUUIIPHU TOTBEME
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Tpy3a 3JeKTPOJIBUTATEIEM.
OOBsicHEeHHE yCTPOHCTBA M IPUHLIUNA ACHCTBUS JOMAITHIX
JJIEKTPOHArPEBaTENbHBIX TPHO0poB. OOBsICHEHNE TIPUIHH
KOPOTKOI'O 3aMbIKaHWA U IIPUHIIUIIA I[GﬁCTBI/Iﬂ IIJTaBKUX
IIperoXpaHuTenel. Pelienre 3a1au ¢ UCIONb30BaHUEM 3aKOHA
Hxoyna—Jlenua

2.3

MarHuTHbBIC SIBJICHHS

HOCTOHHHI)IG MArHUTHI.
BsaumogeiicTteue
IIOCTOAHHBIX MArHuTOB.
MarsuTHoOe 1oJe.

MarsuTtHoe 1mojie 3eMJIM U €ro

3HaYEHHE IS )KU3HUHA 3eMIIE.

OmnsiT Opcrena.
MaruauTHoe nose
3JIEKTPUIECKOTO TOKA.
IIpumeHenue
3JIEKTPOMArHUTOB

B TeXHHKeE. [lelicTBHE
MarHUTHOTO TIOJIS

Ha MPOBOIHUK C TOKOM.
DNIEeKTPOIBHUTATETH
ITOCTOSTHHOT'O TOKA.
Hcnonp3oBanue
ANEKTPOABUraTENeH

B TEXHUYECKUX YCTPOHUCTBAX U Ha

TpaHCIIOpTe

HccnenoBanre MarHUTHOTO B3aUMOIEHCTBUS

MTOCTOSTHHBIX MarHUTOB.

N3yueHne MarHuTHOTO MO MOCTOSIHHBIX MarHUTOB TPH MX
00bEeIMHEHUH U Pa3/ICNEeHUN.

HccnenoBanne MarHUTHOTO B3aMMOICHCTBUS TOCTOSTHHBIX
MarfMTOB.

M3ydeHne MarHuTHOTO TIOJISI TIOCTOSSHHBIX MarHUTOB TIPY MX
o0bennHeHnn U pazaenenuu.lIposeneHne onsITOB M0
BU3YaJIU3allMU 110JI HOCTOSIHHBIX MarHUTOB.

W3yueHue siBeHNs HAMAarHU4YMBaHUS BEILECTBA.
HccnenoBanne AelCTBUSA DIIEKTPHYECKOrO TOKA HA
MarHuTHYIO CTPEJIKY.

[IpoBenenue oNbITOB, JEMOHCTPUPYIOLINX 3aBUCUMOCTD
CHJIBI B3aMMOJICHCTBUS KaTyLIKH

C TOKOM M MarHuTa OT CHJIbI U HAIIPABJICHUS TOKAB KaTyIIKeE.
AHanu3 cuTyaluid NpaKTUYECKOro IPUMEHEHHUS
3JIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX YCTPOICTBAX,
MPOMBIIUIEHHOCTH, MEJUILIUHE).

N3ydenune nelicTBAS MarHUTHOTO TIOJISTHA

IIPOBOAHUK C TOKOM.

N3ydenue nelcTBUS SIEKTPOJBUTATEIS.

N3mepenue KII anekTpoaBuraTenbHoOiM

YCTAaHOBKHU.

Pacno3naBanue 1 aHanu3 pa3IMYHBIX

MPUMEHEHUH 3JIEKTPOJIBUraTENEH

(Tpancmopt, OBITOBBIE YCTPOMCTBA U IP.)
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24 | DiuekTpoMarHuTHas 4 Onbitel @apases. Ssnenne OIIBITHI [0 HCCIIEIOBAHHIO SIBICHUS
UHIYKIHA JNIEKTPOMArHUTHOMH SIIEKTPOMATHUTHOM WHIYKIIMH: UCCIIENOBAHUEH3M CHEH U
unnykiuy. Hpasuio Jlenna. 3HAYCHHS M HATIPABJICHUSI
DnekTporeHepaTop. Cnocc361)1 WHTYKITHOHHOTO TOKA
TIOJTyYEHHs DNIEKTPUYECKON
SHEPIUH.
DIEeKTPOCTAHITIHI
Ha BO300HOBJIIEMBIX HCTOYHUKAX
SHEPIUH.
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KJIACC
Ne HaunmeHoBaHue Komiaectso IIporpammHoOe conep:xaHue OCHOBHBIE BUBI JEATEIFHOCTH 00Y4aIOIINXCS
n/m 4acoB
pazaenoB U TeM
y4eOHOro mpeamera
Pa3znen 1. Mexanuyeckue sisjieHus ( 40 4)
1.1 | Mexammueckoe 10 MexaHn4ecKkoe ABIKEHHE. AnHanus 1 00CyXJeHHNE Pa3TUnIHBIX IPUMEPOB

JIBIDKEHHE U CIIOCOOBIErO
OIMnucCaHusi

MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIBHOCTh MEXaHUYECKOTO
JABUXCHUS.

PaBHOMEpHOE

MPSAMOJIMHENHOE IBUKEHUE.
HepaBHomepHoe
MPSIMONIMHENHOE IBUYKEHHE.
CpenHsis 1 MTHOBEHHAS
CKOpOCTH TeJa Mpu
HEpaBHOMEPHOM JIBHKEHHH.
Yckopenue.

PaBHOyCKOpEHHOE
MIPSIMOJIMHEHHOE IBUKEHHE.
CBobopHOe majieHwne.

Omnbitel Nanunest.
PaBHOMEpHOE IBUKEHHEIIO
OKPY>KHOCTH.

[leprox u gacrora oOpameHus.
Jluneitnas u

YIJI0Basi CKOPOCTH.
LenTpocTpeMuTensHOE YCKOPEHUE

MEXaHUYCCKOI'O ABHUKCHU.

OO6cyaeHune rpaHul] MPUMEHUMOCTH MOJEITH
«MaTepualibHas TOYKay.

Onncanne MEXaHUIECKOT O JABVKCHUSA pa3IMYHbIMU
cnocobamu (ypaBHeHHe, Ta0nuia,rpaduk).

Ananuns )KU3HEHHBIX CI/ITyaHI/II‘/’I, B KOTOPBIX IPOABJIACTCA
OTHOCHUTCIIBHOCTh MEXaHNUYCCKOI' OABUXKCHU .
HabmroieHie MEXaHUYIECKOT'0 JIBHKEHUS TENa
OTHOCHUTEJIBHO Pa3HBIX TN OTCYETA.

CpaBHEHHE ITyTEH W TPACKTOPUN TBUKEHHS OIHOTO M TOTO
JKe TeJla OTHOCUTENFHO Pa3HBIXTEI OTCUETA.

Amnamus tekcta [anuies 00 OTHOCHTENbHOCTHIBHKCHUS;
BEITIOJTHEHUE 33JaHUN TI0 TEKCTY (CMBICIIOBOE UTEHHUE).
Omnpenenenne cpeqHel CKOPOCTH CKOJIbXEHHSI OpyCKa MK
JIBUOKEHUSI [IAPHKA TI0 HAKIIOHHOMITIIOCKOCTH.

Ananm3 1 o0CcyXIeHre CrToco00B MPUOIKEHHOTO
OIpe/eNIeHNsI MTHOBEHHOMCKOPOCTH.

OnpeneneHrie CKOPOCTH PABHOMEPHOTO JIBUKCHUS
(mmapuka B )KUJAKOCTH, MOJICITUDIICKTPUIECKOTO
aBTOMOOWJIA | T. I1.).

OnpeneneHrie MyTH, MPONUIEHHOTO 33 JTAHHBIAIIPOMEKYTOK
BPEMEHH, U CKOPOCTH Tella

1o rpaduKy 3aBUCHMOCTH MYyTH PABHOMEPHOT OJIBUKCHHUS
OT BPEMEHU.

O06cyxaeHne BO3SMOXKHBIX TPUHLIUIIOB JCHCTBUS
nprOOpPOB, U3MEPSIOIINX CKOPOCTH(CIIUIOMETPOB).
Brruncnenre nyTi u CKOPOCTH NpH
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PaBHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM JBHXKCHHHUTCIIA.

OHpCI[CJ'ICHI/IC HpOfII[CHHOFO IMyTU U YCKOPCHUAABUIKCHUA TCIIa

1o TpaduKy 3aBUCIMOCTH

CKOpPOCTH paBHOYCKOPEHHOT'0
HpﬂMOHHHCﬁHOFOI{BI/I)KCHHSI TCi1a OT

BpemeHu. OnpezeneHre yCKOpeHus Tena

IIpU paBHOYCKOPEHHOM IBHMXEHUUIIO

HaKJIOHHOW TUIOCKOCTH.

H3mepenue neprojia ¥ 4acTOThI O0palIeHusTeNa mo
OKPY>KHOCTH.

Onpenenenrie CKOPOCTH PaBHOMEPHOTOJIBUKEHHSI

Tena 1Mo OKPY>KHOCTH.

Peuienue 3aiayd Ha onpeneneHue

KHMHEMATUYCCKUX XapaKTCPUCTUK

MEXaHNYECKOI'0 ABMXXCHHUA Pa3JIMYHBIX BUIOB.
PacniosnaBanue u npuOIMKEHHOE OMMCAHUE PA3IMIHBIX
BHJIOB MEXaHUYECKOTO ABIKEHUS B TIPUPOJIE M TEXHHUKE
(Ha mpuMepax CBOOOTHOIAAIONINX TEJ, IBYKCHHUSI
JKUBOTHBIX,

HEOECHBIX TeJ, TPAHCIIOPTHBIX CPEIACTB U Ap.)

1.2

BiaumopeiicrBue Ten

20

IlepBniii 3akoH HproToHA.
Bropoii 3akon HproToHa.

Tperuii 3axkon HproToHa.
[IpuHIHT CyTIepITO3UITUUCHIL.
Cuna ynpyroctu. 3akoH ['yka.
Cuna TpeHus: Cuiia TPEHUs
CKOITbXXEHHUS, CUJIA TPEHUS TIOKOS,
JpyTHe BUABITPEHHUS.

Cuia TSDKECTH M 3aKOH
BCEMHUPHOI'O TATOTCHUAA.

HaGmronenne u 06cyx/1eHIE OITBITOB

C IBMKCHUEM TEa IPpU YMEHBUICHUU BIUAHUAOPYTUX TECI,

MIPETATCTBYIOIINX JTBUKECHUIO.
Ananu3 Tekcta ["anniies ¢ onvMcaHueM MBICIEHHOTO
SKCIEpUMEHTa, 0OOCHOBBIBAIOIIETO 3aKOH MHEPIIHH
BEITIOJTHEHHUE 33/IaHUH 110 TEKCTY (CMBICTIOBOEUTEHHE).
OO6cyxeHrne BO3MOXKHOCTH BBIOJHEHHS 3aKOHA
WHEPIIUU B pa3IMYHBIX CHCTEMaX OTCUETa.
HaGmronenue n 00cyx1eHNe MEXaHTYECKUX
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YckopeHne cBOOOIHOIO TTaICHUSL.

JBmwxenue manerBokpyr ComnHila.

IlepBas
KOCMHYECKasi CKOPOCTb.
HeBecoMocTh U nieperpy3Ku.

PaBHOBECHE MaTepUaNbHON TOYKHU.

AGCOMOTHO TBEPAOLTEINO.
PaBHOBecue TBEpAOrO TENA C
3aKPEIUIEHHON OCBIO BpAILCHUS.
MoOMEHT cuibl.

IlenTp TsKECTH

SIBJIEHU U, TPOUCXOASAIIUX B CUCTEME OTCUETA
«Tenexxa» npu e€ paBHOMEPHOM

1 YCKOPEHHOM JIBH)KEHUH OTHOCUTEIBHOKAOMHETA
Gbu3NKH.

JlericTBUSA ¢ BEKTOpaMU CHUJI: BBINIOJTHEHUE3aJAHUMN 110
CJIO)KEHUIO U BRIUUTAHUIO BEKTOPOB.

HaGimroenre u/uiu npoBeieHNE OIbITOR,
JIEMOHCTPUPYIOUIUX 3aBUCUMOCTh YCKOPEHHUSITENA OT
MIPUIIOKEHHOW K HEMY CHJIbI M MAacChITeNa.

Ananus u 00bICHEHNE SIBJIEHUI

C UCIONB30BaHNEM BTOpOro 3akoHa HeroToHa.Pemenne
3a/1a4 C MCIOJIH30BAHUEM BTOPOro 3akoHa HeloTOHA M
MIpaBHJIA CIIOKEHUSI CHJL.

Onpenenenne KECTKOCTH MPYKUHBI.

AHann3 CUTyanuii, B KOTOPBIX HAOIIOMAIOTCAYTIPYTHE
nedopmaryin, U UX 00bICHEHUE

C UCIIOJIb30BaHUEM 3aKoHa ['yka.

Pemienne 3a7au ¢ ucnonas3oBanueM 3akoHal yka.

HccnenoBanre 3aBUCUMOCTH CHUJIIBI TPEHUS
CKOJIBXEHHSI OT CHJIBI HOPMAJIBHOTO JABJICHHUS.
OO6cyxeHne pe3yabTaToB HCCISTOBaHUS.
Onpenenerune koddpurrmerTa TpeHUs
CKOJIB)KEHHSL.

W3mepenue cunbl TpeHus nokos. Pelienue 3agay ¢
UCIIOJIb30BaHUEM (DOPMYNBIIISI CHUITBI TPEHUS
CKOJIB)KEHHSL.

AHanu3 IBMKEHHS Tel TOIBKO IO/ 1eiCTBUEMCHIIBI
TSDKECTH — CBOOOIHOTO MaAeHUsI.

OO0nbsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOZHOrO MaZeHUs OT Macchl Tena.

OneHka  BEIWYMHBI  CWJIBI  TATOTEHUS,
JIEACTBYIOIIE MEXIy JByMs TenamMu (ais
pas3HBIX Macc).

AHanu3 IBMKEHUS HEOSCHBIX TENTIOA
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JICACTBHEM CHJIBI TATOTCHUS

(c ucronbp30BaHUEM JIOTIOTHUTENBHBIX

HMCTOYHHUKOB WH(OPMAITUH ).

Pemenne 3a1a4 ¢ UCIONB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTECHHS U (POPMYJTBI

JUTST pacuéTa CHIIbI TSDKECTU. AHAIN3

OPUTHHAILHOTO TEKCTA,

OITMCBHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBITOJIIHEHNE 3a]JAHUHTIO TEKCTY (CMBICIIOBOE
YTEHUE).

Habnronenne u o0CyX/1eHHE ONBITOB

M0 M3MEHEHHUIO Beca TeNa NPH YCKOPEHHOM/IBHKEHHU.
AHanu3 ycloBui BOZHUKHOBEHHUSI HEBECOMOCTHH
neperpys3Ku.

Penrenvie 3a71au Ha onpeneneHre Beca Tena

B Pa3JIMYHBIX YCIOBUSIX. AHAINA3 CHIL,

JIECTBYIOIINX HAa TEJO,MTOKOSIIEeCS Ha OIope.
Onpenenenre MEHTPa TSHKECTH Pa3IMYHBIX Tl
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1.3

3aKOHBI COXpaHEHUs

10

Nmvnynsc Tena. U3meHeHue
uMIynbca. UMiynbe cuiibl.3akoH
COXpaHEHUs UMITYJIbCA.
PeakTnBHOE NBUKEHHE.
MexaHuyeckas paboTa u
MOIIHOCTh. PaboTa cuil TshKecTH,
ynpyroctu, Tperus. CBs3b
SHEpPTUH U PabOTHI.
IlorenunanbHasg sHeprus tena,
MOHATOrO HaJl TOBEPXHOCTHIO
3emuin.IloTeHManbHas aHEPrust
CKATOU IPY’KHUHBI.

Kunernueckas sneprusi. Teopema o
KHHETUYECKOH YHEPTUU. 3aKOH
COXpaHEHUSIMEXaHUIECKON SJHEPTUU

Habmonenue u o0cyKaeHUE ONBITOB,
JEMOHCTPUPYIOIIUX Tepeady UMITyJIbca

MIPY B3aUMOJICHCTBUY Tell, 3aKOH COXPaHEHUSUMITYJIbCA
npu aOCONIOTHO YIIPYTOM M HEYIPYTOM B3aUMOJICHCTBUH
Tel.

AHanu3 cuTyanuii B OKpYKarolei >Ku3HUC
UCIIOJIb30BAHUEM 3aKOHA COXPaHEHHS UMITYJIbCa.
PacrniozHaBaHue sSiBJIEHUS PEaKTHBHOTOJIBUYKEHHSI

B IIPUPOJIC U TEXHHUKE.

[TpuMeHeHe 3aKOHA COXpaHEHUS IMITYJIbCa ISl pacuéra
PE3yJIbTAaTOB B3aUMOCHCTBHS Tel(Ha MpuMepax
HEYIPYroro B3auMoJIeHCTBHS, YIIPYTOro EeHTPaIbHOrO
B3aMMOJICHCTBHSI JIBYXOJTMHAKOBBIX TEIl, OJIHO U3 KOTOPBIX
HEIOJIBIKHO).

Penrenvie 32124 ¢ MCIIONB30BaHUEM 3aKOHA

COXpaHEHUS UMITYIIbCA.

Ompeneneane pabOThI CHIBI  YIPYTOCTH ITIPH
MoIbEME Tpy3a C HCIOIb30BaHUEM HEITOABHYKHOTO

Y TIOJIBMYKHOTO OJIOKOB.I3MepeHne MOIITHOCTH.

M3mepeHne NoTeHUUABHON 3HEPTUU YIIPYTO
nedopMupoBaHHOHN MPYXUHBL M3Meperne
KHHETHYECKON SHEPTHH TENaro JINHE TOPMO3HOTO
MyTH.

DKCIIepIMeHTaTbHOE CPaBHEHIE H3MEHEHUS
MOTEHLUAIBHON U KUHETUYECKOU SHEPIrUi Tenanpu
JIBUKEHUHU 10 HAKJIOHHOW TUTOCKOCTH.
DKcIiepruMeHTaIbHAs TIPOBEPKA 3aKOHA

COXpaHEHUS] MEXaHIMYECKOW YHEPTHH TIPU
CBOOOITHOM ITaJICHHH.

[IpumeHeHmne 3aKoHA COXpaHEHUS

MEeXaHWYEeCKOW 3HEPTUH I pacuéra
MOTEHLMAIBHON U KUHETUYECKOU YHEepruil Tena.Pemenue
33724 C UCIOJb30BAHUEM 3aKOHA

COXpaHCHUA MEXaHUYECKOH OHCPIruun
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Paznen 2. Mexanudeckue Koje0aHus U BOJHBI ( 15 1)

2.1 | Mexannyeckue 7
Konebanus

KomnebarenpHoe IBUKEHHUE.
OcCHOBHBIE XapaKTePUCTUKH
KOJICOaHHI: ITeproI, 4acToTa,
aMIUIATYIA.
MaremMaTu4ecKuii u
IIPYXUHHBIN MAsTHUKU.
IIpeBpaiienue sHeprunIpu
KoJe0aTenbHOM JIBH)KCHUH.

3aTyxarome KojaeoaHusl.
BreinyxaeHnHbie KoaeOaHus.

Pe3onanc

Hao6nronenue konebaHuii moa qeWCTBUEM CHIITSKECTH U
YIPYrocTH U 00HAPYKEHKE MOTOOHBIX KOJIcOaHUN B
OKpYXKaroIeM MHUpe.

Amnanu3 xoneOaHuii Tpy3a HA HUTH HHA

npyxune. OnpenenceHrue 4acToThl

KOJIeOaHU I MAaTEMAaTHYECKOr O U MPY>KUHHOMOMAasSTHUKOB.
HaGmronenue u 00bsICHEHUE SIBIICHUS

pe3oHaHca.

UccnenoBanue 3aBUCUMOCTH TIEPHOIA

KoJie6aHMi1 MOJBEMIEHHOT0 K HUTH TPY3a0T UTMHBI HATH.
IIpoBepka HE3aBHCHMOCTH TIepHOAa KoJIeOaHUUTpy3a,
MTOJIBEIIEHHOT O K JIEHTE, OT Macchl Tpy3a.Habmonenne u
00CYyX/IeHHE OIBITOB, JEMOHCTPUPYIOMINX 3aBUCHIMOCTb
nepuoaa

KoJie0aHMi MPYKMHHOTO MasTHUKA OT MacChIrpy3a U
JKECTKOCTH MIPY>KUHBI.

[IpuMeHeHne MaTeMaTHYECKOro U MPYKUHHOTOMAasTHUKOB B
KadecTBE MONENCH ISl  ONMMCaHWUA KojeOaHWA B
OKPY’KafoIeM MHpE.

Pemenne 3amau, CBSI3aHHBIX C BBIUMCIEHHUEM WM
OIICHKOM YacCTOTHI (TIeproza) KoineOanmit

Hszmepenue yckoperus c60600H020 nadeHust
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1.2

Mexanuueckue
BOJIHBL. 3BYK

MexaHu4ecKe BOTHBL.
CaoiicTBa MEXaHUYECKUXBOJH.
IIpononbHbIE U

MOTIEPEYHBIC BOJHEI. JITHHABOIHEI
U CKOPOCTH €€ pacrpoCTpaHEHUSI.
MexaHn4ecKue BOJTHBIB

TBEPJIOM TETIE,

CEMCMUYECKHE BOJIHBI.

3ByK. 'pOMKOCTE 3ByKa U
BbICOTa TOHA. OTpaKeHNE3BYKA.
WudpasByk u ynsTpazByk

OOHapyKeHHE U aHAJIN3 BOJTHOBBIX SIBJICHUIB
OKPYKaOIIEM MHUpE.

Habnronenne pacnpocTpaHeHHs TPOJOIbHBIXH
MIOTIEPEYHBIX BOJIH (HA MOJIENN) U

O6Hapy>KCHI/I€ AHAJIOTMYHBIX BU10B BOJIHB HpI/IpOI[C
(3BYK, BOJIHBI Ha BOJIE).

BBI'—II/IC.HGHI/IG JUJIMHBI BOJIHBI 1 CKOpOCTI/I
paCHpOCTpaHeHI/ISI 3ByKOBBIX BOJIH.
DKCIEPUMEHTAIBHOE ONPE/IC/ICHUE TPAHUI] YaCTOThI
CIIBIIIMMBIX 3BYKOBBIX KOJIEOaHHH.

HaGiroieHre 3aBUCUMOCTH BBICOTHI 3BYKa

OT 4acTOThI (B TOM YHCIIE, C UCIIOIB30BAHUEM
MY3BIKAJIbHBIX HHCTPYMEHTOB).

Hab6mroaenue n o0bICHEHUE SIBJICHUS

aKyCTHYEeCKOTr'0 pe30HaHCa. AHAIN3 OPUTHHAIBHOTO TEKCTA,
MOCBSIIIIEHHOT OMCIIOIB30BaHUIO 3BYKA (MM YIBTPa3BYKa)

B TEXHHKE (3XOJOKAIHS, YIBTPa3ByK

B MEJIMIIMHE U JIP.); BHIMOIHEHUE 38 JAHUHTIO TEKCTY
(CMBICTIOBOE UTEHUE)
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Paznen 3. Dy1eKTPOMArHUTHOE MOJI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI ( 64)

3.1

DNEKTPOMarHUTHOCTIONE
u

OJICKTPOMAaruuTHBIC
BOJIHBI

6

DNEeKTPOMarHUTHOE TOJIE.
QHCKTpOMaFHI/ITHI)Ie BOJIHBI.

CBolicTBa

SHCKTpOMaFHI/ITHBIX BOJIH. H_[Kana
3HCKTpOMaFHI/ITHBIXBOJIH.
Hcnons3oBanne
3HGKTpOMaFHI/ITHBIX BOJIHIJISL
COTOBOM CBSI3H.

DneKTpoMarHuTHas MPUPOIACBETA.

CxopocTh cBera.
BomHoBEIE cBOlicTBa CBETa

[MocTpoeHue paccykaeHu, 000CHOBBIBAIOIINX B3aUMOCBSI3b
QJICKTPUYCCKOI'0O U MaroiuTHOIr O TIOJIEH.
OKcIepuMeHTaIbHOE U3Y4YEeHHE CBOWCTB
QJICKTPOMAariMTHBIX BOJIH (B TOM YHCIJIE C

MTOMOIIIBI0 MOOMJILHOTO Tele(oHa).

Ananus PEHTTCHOBCKUX CHUMKOB

YEJI0BEYECKOro OpraHnu3Ma.

Ananus TEKCTOB, OIHMCBIBAIOUIUX MPOABJICHHUA
QJICKTPOMAriuTHOI'O U3JIYYCHUSA B IIPUPOJIC: ) KUBBIC
OpPTaHHU3MBI, H3Ty4YEHHS] HEOECHBIX TEI(CMBICIIOBOE
YTEHUE).

Pacnio3naBanue 1 aHANIN3 pa3IMIHbIX

HpI/IMeHeHI/Iﬁ QJICKTPOMArHUTHBIX BOJIHB TEXHUKE.
M3y4deHune BOIITHOBBIX CBOMCTB CBETA.

Pemenne 3aga4 ¢ ucronb3oBanueM (GpopMyst At CKOPOCTH
3JIEKTPOMAarHUTHBIX BOJTH, THHBI

BOJIHBI U 9aCTOTHI CBETA
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Pa3zpgen 4. CetoBble siBeHus ( 15 u)

4.1 | 3axoHbI
pacrnpocTpaHeHus
cBeTa

JIyueBas monens cBera.
Hcrounuku ceera.
IIpsimonuHeliHOE pacpoCTpaHEHUE
cgera. 3atmenus ConHua u JIyHsl.
Otpaxenue cera. [Lmockoe
3epKajio. 3aKOH OTPayKeHHsI CBETa.
[Ipenomnenue cBera. 3aKoH
npesnomiieHus ceera. [lonnoe
BHYTpPEHHEE OTpakKEHUE CBETA.
Hcnonp3oBaHne NOJIHOTO
BHYTPEHHETO OTPaKEHUS B
ONITUYECKUX CBETOBOAX

Habnronenue onpITOB, IEMOHCTPUPYIOIIUX

SIBJICHUE MPSMOJIMHEHHOT0 PacipoCTpaHEHUsICBETa
(BO3HUKHOBEHHE TCHU U TOJyTCHH),

1 UX UHTEpIPLETAllUA C UCTIOJIb30BaAHUCMITIOHATUSA
CBETOBOTO JIy4a.

OO0bsICHEHNE U MOJICTTUPOBAHIE COTHEIHOTO MITYHHOTO
3aTMEHUU.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHUSICBETOBOIO
Jyda OT yIJia MmajieHusl.

N3ydenune cBONCTB N300pakeHus B IIIIOCKOM3EpKale.

Habmroaenue n 00bsICHEHHE OITBITOB

T0 TIOTYYEHHUI0 N300pakKeHN B BOTHYTOM HBBIITYKIOM
3epkanax. Habmroaenue u

00BSICHEHWE OITBITOB TI0 MTPEIIOMIICHHIO CBETa Ha TPaHUIIS
Pa3IMYHBIX CPE, B TOM YHICIIC OIBITOB C MTOJHBIM
BHYTPEHHHUM OTPaKCHUEM.

HccnenoBanve 3aBUCHMOCTH yTJla MPEIOMIICHHS OT yIia
MaJIeHUs] CBETOBOI'O JIy9aHa TPAHUIIE «BO3TyX—CTEKIION.
PacrniozHaBaHue SIBJIEHUN OTPaXKEHUS U MPETTOMIICHUS
CBETa B ITOBCEIHEBHOM JKM3HH. AHAIN3 U 00BSICHEHHE
SIBJICHUSI O THIECKOT OMHPaKa.

Pemenwne 3a1a4 ¢ HCIIOIB30BaHUEM 3aKOHOB
OTpa’XCHU U NNPEJIOMJICHHS CBETA
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4.2 JIMH3BI U oNITHYECKUE JIunza. Xon myuel B IMH3E. [Tomyuenue u300paxeHUi ¢ IOMOIIBIO COOUPAOIICH U
npuOOpPEI OnTHueckas cucrema paccenBaromeii 1uH3. Onpenenenne GoKyCHOro
(doroamnmnapaTa, MUKPOCKOTIaN paccTOSHUSI U ONITHYECKOHN CHJIBI cOOMparomieii TNH3BL.
Teneckona. ['na3 kak onruueckas AHanu3 ycTpoiicTBa U MPUHIIKIIA 1€ CTBUSIHEKOTOPBIX
cucTeMa. OIITHYECKHUX TPUOOPOB: (hoToarnapaTa, MUKPOCKOIIa,
bimmsopykocts TENECKOIA.
JATbHO30PKOCTh Nzyuenue mozenu ria3a Kak ONTUYECKON CHCTEMBI.
AHanu3 siBIeHUH OM30pYKOCTHH JATBHO30PKOCTH,
MPUHLIUIA AEUCTBUS
OYKOB
4.3 Paznoxenue 6enorocsera Pasjoskenue 6eloro cBera HaOGmronenne pasioxenus O€I0ro CBETaB CHEKTP.
B CIIEKTP Habmaronenne n 00bICHEHNE OITBITOB

B criekTp. OnbiTel HprOTOHA.
CrnoyxeHne CIeKTPaJbHBIX IIBETOB.
Hucnepcust cBera

110 IOJIYYCHUTO Oejoro cera IIpHU CJIOKCHUHCBETA
Pa3HBIX IBCTOB.

IIpoBenenne u 0OBSCHEHHE OITBITOB
IO BOCTIPUSITHIO IIBETA MPEIMETOB MPH MX

HaOIOZCHUH Yepe3 IIBETOBBIC (WHITETPHI(IIBETHEIC

OUKH)

Pa3zgen 5. KBanToBbie aBjaenns ( 17

5.1 | Hcoyckanue n
TIOTJIONIEHUE CBETA
aToMOM

Omnswite Pezepdopaa u mranerapHas
mozens atoma.Moaens atroma bopa.
Hcnyckanue U norioueHue

OO6cyxnenue nenu onbIToB Pesepdopaa mo
HCCIICZIOBAHUIO aTOMOB, BBIIBIDKCHUE

THITOTE3 O BO3MOXKHBIX PE3yJIbTaTax OIBITOB

B 3aBUCHMOCTH OT HPEJIIOIAraeMOro CTPOCHHS
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cBeTa aToMoM. KBaHTHI.
JIuHelyaTsIe CIEKTPHI

aTOMOB, (POpPMYIHPOBAHUE BHIBOJIOBU3
PE3yJITaTOB OIBITOB.

OO0cyxIeHUE TPOTUBOPEUHI TTAHETAPHOU MOICIH
aToMa M OCHOBaHUU AJis runoresbl bopa o
CTallMOHAPHBIX OpOUTax ANeKTpoHoB. Habmonenue
CIUJIOUIHBIX Y JIMHEWUYATBIX CIEKTPOB U3JIy4YECHHUS
Pa3JINYHBIX BEILECTB.

OO0bsacHeHNe TMHEWYATHIX CIIEKTPOB U3TyUEeHUS

5.2

CtpoeHne aToMHOT0s,7pa

PagnoaktuBHOCTE. Anb(a-, OeTa- u
ramma-nsnydenns. CTpoeHne
aToMHOro siapa. Hykmonnas Mmozaens
aToMHOro sjipa. 3oromsl.
PannoakTuBHBIE TPEBPAIICHAS.
Ilepuon monypacmaia aTOMHBIX
anep

OO06CyXaeHne BO3MOXKHBIX THIIOTE3 O MOACIIIXCTPOCHUS
smpa.

Ompenenerne cocTasa siep 1Mo 3aJaHHFIMMACCOBEIM U
3apsAA0BbIM YUCIaM U

IO TIOJIOXKEHHUIO B TIEPUOJMYECKOI CHCTEMESTIEMEHTOB.
AHann3 W3MEHEHHs COoCTaBa fAlpa H  €ro
TIOJIOKEHHSI B TIEPUOTUYECKON CHCTEMe TpU O-
PaaroaKTUBHOCTH.

HccnenoBanne TPEeKOB 0-9aCTHI] 10 TOTOBBIM
(ororpadusim.

OO6HapyXeHre 1 N3MEpPEeHNEe paJHaliOHHOT0OHA C
MTOMOIIIBIO TO3MMETPA, OIIEHKA €ro MHTEHCHBHOCTH.
Anann3 OMOJIOrHYeCcKuX U3MEHEHUH,

MIPOUCXOIAINX O] ICHCTBHEM

PaAMOaKTUBHBIX M3ITyUSHHA.

Hcnonb3oBaHue pauOaKTUBHBIX U3TyYEHUI

B MEIUIINHE
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5.3 | SnepHble peakuuu

SnepHble peakiuu. 3aKOHBI
COXpaHEHH 3apsI0BOro U
MacCOBOT'0 YHCeNl. DHEprus CBA3U
aTOMHBIX A1ep. CBA3bMacChl U
sHepruu. Peakunn cuHTe3a u
JIeTIEHUS SI/IEp.

Hcrounuku >Heprun ConHnan 3BE3.

S nepnas sHepreruka. JlelicTBus
paauOaKTUBHBIX U3TydEeHUH

Ha KUBBIC OPraHu3Mbl

Pemienue 3a1a4 ¢ nCNoONb30BaHUEM 3aKOHOBCOXPAHEHUS
MaCCOBBIX U 3apsOBBIX YHCEN Ha ONpe/e/CHUE
PE3YJIBTATOB SIIEPHBIX PEAKINi; aHAIM3 BO3MOKHOCTH
WM HEBO3MOKHOCTH SIIEPHON peaKlny.

OreHKa HEPTUU CBSI3U SJIEP C UCIOIB30BaHUEM ()OPMYJIIBI
OWHIITENHA.

OO6cyx1eHNe epCIEeKTUB HCII0Ib30BaHUS

YIIPaBJISIEMOT'0 TEPMOSIIEPHOTO CHHTE3A.

OO6CyKaeHue MPEUMYIIECTB U KOOI MIECKIX
MpobJIeM, CBA3aHHBIX C SAEPHOM dHEPreTUKON

IoBTOPUTEILHO-0000IAIOIM I MO ( 94)

IToBTOpEHuE 1
00o01meHne
coJiepKaHus Kypca

¢dusnku 3a 7-9 KIaccel

9

Cucremaruzaius U 00001IIeHIE
MPEJIMETHOT OCO/ICPIKAHUS U
OITbITa

JIeSITEINbHOCTH,

MIPHOOPETEHHOTO

P U3YYCHHH BCETO Kypcau3uku
OCHOBHOT'O 00IIIeroo0pa3oBaHMUs.

IlogrotoBkKa K OCHOBHOMY
roCyIapCTBEHHOMY

SK3aMEHY IO (PU3UKEIS
o0yJarommxcs,

BBIOPABIIHX 3TOT y4eOHBIH
npenMer

BeinonHenne yueOHbIX 3a1aHUH, TPEOYIOIIHMX
JIEMOHCTPAIIN KOMIIETEHTHOCTEH,
XapaKTepPU3YIOIINX eCTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

— TMPUMEHEHUS MOTYYeHHbBIX 3HAaHUN [T
HAyYHOTO OOBSICHEHUST (PU3NIECKUXSIBICHUHN B
OKpYXaroLlel IpUpose,

B ITOBCETHEBHOM YKM3HU U BHISIBICHUS
(hM3IUECKIX OCHOB Psi/ia COBPEMEHHBIX
TEXHOJIOTUH;

— IMPUMEHEHUS OCBOCHHBIX
9KCIICPUMCHTAJIbHBIX yMeHI/Iﬁ

JJIA UCCIICJOBAHU A (1)PI3PI‘I€CKPIX HBHGHHﬁ,B TOM

HUUCIC AJId ITPOBEPKU I'MIIOTE3
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Y BBISIBJIEHUS 3aKOHOMEPHOCTEM.

Pelienne pacu€THbIX 3a1a4, B TOM YUCJIE MPEANOIAraromnx
WCIOJIb30BaHKE (PU3NYCCKUXMOICIICH U OCHOBAHHBIX Ha
COJICPYKAaHUM Pa3IMYHBIX Pa3JIeNioB Kypca Gpu3uky.

Brinonnenue u 3aliMTa rpynrnoBbIX UIIU
WHIUBUAYAJIbHBIX IPOCKTOB, CBA3AHHBIXC

coJiep>KaHueM Kypca (PU3UKH

OBIIEE KOJIMYECTBO
YACOB 10 [IPOI'PAMME

102
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