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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nkKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMH TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYAIOMIMXCS W OPraHU3alHi0 H3y4eHus (U3NKH Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXHOCTH Y4E€OHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[Iporpamma no Qu3suke ycTaHaBIMBAaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAaHHYIO Ha JIOTHUKE pa3BUTHs MPEAMETHOTO COJIEpKaHUs U Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®u3surKa SBISIETCS CUCTEMOOOPA3YIOIINM JJIsl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKON reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HAydHOTO METoAa
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTepeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢uzuku Ha 06a30BOM ypOBHE MpPENAINOJaracT OBJAJCHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIINMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATH JaHHBIE U KCIOJIB30BaTh HAy4YHbIE JIOKA3aTelIbCTBA IS
MOJIy4EHUS BBIBOJIOB.
Henu wu3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOINEro 0Opa3oBaHUsA OMIpPEICIICHBI B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepaiuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE WX UHTEIEKTYaTIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIIEA0BATENBCKOTO OTHOLIEHHUS K OKPYKAIOIINM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH,



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHWEe YMEHHH ONUCHIBAaTh W OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB PEUICHHS TMPOCTEHIINX pacu€THBIX 3a/7a4 C HCIOJIb30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAOMOJATh TPUPOIHBIC SBJICHUS W  BBINIOJIHATH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (HU3UKH, aHaIM3 M KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbI YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEHIATEIbHBIN XapaKTep, YYUTENb JejacT BbIOOp NpoBeleHHs Ja0OpaTOPHBIX PadOT H
OTIBITOB C YY4ETOM UHANBUIYAIbHBIX OCOOCHHOCTEH 00YJaIONIMXCs, CITUCKA SKCIIEPUMEHTATbHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pazgen 1. ®usuka u e€ posib B NO3HAHUH OKPY/KAIOLIEro MUPA.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue BenuuMHBL M3Mepenue ¢usnueckux BenuuuH. Du3nuecKkue NPHOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoHasi CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,

SKCHEPUMEHT [0 TMpPOBEpKEe THUIOTe3, O0O0bscHeHHMe Habmogaemoro spieHus. OnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

Jemoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.

2. ®usnueckue NpubOPHl U MpoLeaypa MPSMbIX U3MEPEHUN aHAJOTOBBIM U IU(PPOBHIM
prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue 1EHBI ACTICHUS IIKATBI U3MEPUTEIBHOTO MPUOOpA.
N3mepenue paccTosHUI.

3. Hsmepenue 00bpEMa )KUIKOCTH U TBEPOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5.

N3mepenune Ttemmeparypbl TOpH TOMOINHM JKHUIAKOCTHOTO TEepMOMETpa M JaT4HKa
TEMITepaTypHI.
6. IlpoBeneHue wuCCIEIOBaHUS IO TMPOBEPKE THUIOTE3bI: JATBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIe BHICOTA ITYCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUU BellleCTBA.

CtpoeHue BemecTBa: aToMbl W MOJIEKYNbI, HX pa3Mmepbl. OMNbIThI, JA0Ka3bIBAIOIIUE
JTUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBmwkenne dactuil BemiecTBa. CBs3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
bpoyHoBckoe naBwxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEIISCTBA: MPHUTSHKEHUE U
OTTAJIKMBAaHMUE.

ArperaTtHble COCTOSIHMS BEIISCTBA: CTPOCHHE Ta30B, JKUJIKOCTEH ©  TBEPIBIX
(kpucTamuinueckux) Ten. B3auMocBs3b MexAy CBONCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX

COCTOSTHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BOJIEL

Hemoncmpayuu.
1. HaOmoneHnue GpOyHOBCKOTO JBMKEHHUSL.
2. HaGmonenue nuddys3uu.

3. Ha6n}oz[eHHe HBHCHHﬁ, 06T>}ICH$II-OIJ_II/IXC}I IMPUTAKCHHUEM HJIM OTTAJIIKMBAHUEM YaCTUIL
BCIICCTBA.

Jlabopamopusie pabomot u onvimol.
1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).
2. OmbITHI IO HAOIOICHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.
Paznen 3. /IBukeHue U B3auMo/ieiicTBHE TeJl.



Mexannuyeckoe JIBUKEHHE. PaBHOMEpHOE U HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis cKopoCTb [P HEPAaBHOMEPHOM JBUKEHUU. Pacy€r Iyt U BpeMEHU JBUKECHMUSL.

SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBue Tell KaKk MpPUYMHA W3MEHEHUSs
CKOPOCTH JBHXEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTh BemiecTBa. CBA3b
TUTOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuka B3aumojnerctBust ten. Cwiia ymnpyroctd U 3akoH [yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelcTBytomast cuil. Cuna TpeHus. TpeHHne CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

1. HabmroneHue MeXaHU4eCcKOro IBHKEHHS Tela.

2. HN3MmepeHHe CKOPOCTH MPSAMOJIUHENHOTO ABUKECHHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHUs] CKOPOCTU IIPU B3aUMOJIEHCTBUHM TEl.
5. CpaBHeHHE Macc MO B3aUMOJICUCTBHIO TEIT.

CroxxeHue cuil, HalpaBJICHHBIX MO OJHOW MPSIMOA.

Jlabopamopnuie pabomul u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpeqHel CKOPOCTH CKOJbXKEHHs Opycka WM IIapHKa MO0 HAaKJIOHHOU
MJIOCKOCTH.

3. Omnpenenenue MIOTHOCTH TBEPIOTO TENA.

4. OmbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTh PACTSDKECHHs (IedopMalinu) NpyKHHBI OT
MPUJIOKEHHOW CHJIBI.

5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbIIICHUS U YBEIMUEHUs AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIAMHU, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckue MamuHbl. 3aBUCUMOCTH JABJICHUS >KUJIKOCTH OT
rnyounbl.  [mapocratuueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyIIECTBOBAHUS BO3AYIIHOU
obomoukn 3emmu. OnbiT Toppuuermu. M3mepenune atmocdepHOro naBieHHs. 3aBHUCUMOCTH
aTMoc(epHOr0o JaBJI€HHUS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl ans wu3MepeHus
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha OTPYKEHHOE B HUX TeNo. BeITankuBarorias (apXxumMea0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTb JIaBJIEHUS raza OT TEMIIEPATYPBHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

3. Coobmaromuecs: CoCy/Ibl.
4. I'mapaBiIMUYECKU Mpecc.
5. TlposiBneHue aeicTBHs aTMOCHEPHOTO TaBICHUSI.



3aBUCUMOCTh BBITAJKUBAIOMIEH CHIIBI OT O0BbEMa TOTPYKEHHOHW 4YacTH Teina |
IUIOTHOCTH KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAONIEH CHJIbI BECY BBITECHEHHOW KUJIKOCTH.

YcnoBue naBaHWs TeEJ: IUIABAaHWE WM TOTPYKEHHE Tel B 3aBUCUMOCTH OT
COOTHOILIEHUS NIOTHOCTEN TEJa U KUJKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJE OT 00b&Ma MOTPYKEHHON B KHUJIKOCTh
4acTH Tena.

Onpenenenre BBITAIKUBAIOUICH CHIIBL, JEMCTBYIOLIEH Ha Teno, MOTPYXKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH CUIIbI, IEHCTBYIONIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHON B JKUIAKOCTh YAaCTH Te€Jla U OT IUIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanne apeomeTpa WM KOHCTPYMPOBAHHME JIOJKH M OIpPEICIICHUE €€
Irpy30I10AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIHOCTB. JHEpPIus.
Mexannyeckas pabota. MOITHOCTb.

[IpocTbie MexaHU3Mbl: pblyar, OJOK, HakJIOHHas IJIOCKOCTh. [IpaBuio paBHOBecHs

phluara.

[TpuMeHeHne mpaBuila paBHOBECHUS pblyara K OJIOKY. «30JI0TO€ NMPaBHJIO» MEXaHUKH.

KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHN3MBI B OBITY U TEXHUKE.
Mexannueckas sHeprus. Kunernueckas W moTeHUualbHass »Heprus. I[lpeBpamienne
OJHOTO BHJa MEXAHUYECKOUW SHEPTUU B APYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. Tlpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnuie pabomel u onvimel.
1. Ompenenenne paOOTHl CHIBI TPEHUS MPU PABHOMEPHOM JBIKEHUU Teja IO
TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycinoBHil paBHOBECHS phluara.
3. WNsmepenune KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.
8 KUIIACC

Pa3znen 6. TensioBbIe IBJICHUA.

OCHOBHBIE OJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKO TEOpUM CTpOEeHUs BellecTBa. Macca
U pa3Mmepbl aroMOB W MOJeKyld. ONbITbl, MNOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Monpenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUI BelecTBa. Kpucramimyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH U TBEPABIX TN HA OCHOBE TOJOKEHUI
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacLIUpEHUE U CHKATHE.

Temnepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBW)KEHHUS YacTHII.
Buytpennsis sHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEW OHEpruu: Terjionepenada u
coBepireHne paboThl. Buapl Terionepenaun: TEIIONPOBOHOCTh, KOHBEKIIHS, U3TyYeHHE.



KomnuectBo TermuoTel. YaenpHas TEIUIOEMKOCTh BelIeCTBA. TemiooOMeH U TEIioBOe
paBHOBecHe. YpaBHEHHE TeIioBoro Oananca. [lnaBieHue W oTBepAeBaHUE KPHCTAILTMYECKUX
BEIIECTB. YJenpHas Temiora IutaBineHus. [lapooOpazoBanume u KoHjaeHcarus. lcmapeHwue.
Kunenne. YnaenpHas Temiora mapooOpa3oBaHusl. 3aBUCUMOCTb TEMIEpATypbl KUICHHS OT
aTMOC(EpHOTO JTaBICHHUS.

BrnaxnocTs Bo3ayxa.

OHeprus ToIMBa. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[punnuner pabdoter TermoBbix nBurareneit KIIJ[ TterutoBoro pgsuratens. TeruioBbie
JIBUTATEJIH U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHMs U MIPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpOLECCaXx.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JBIKEHUS.

Ha6mronenue auddysuu.

Habmronenue siBjaeHn cMauyBaHUS M KaIWJUISIPHBIX SIBJICHUM.

Habntoenue TemnoBoro pacinupeHust Tel.

W3menenue naBieHus ra3a npyu U3MeHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mMepeHus TeMepaTypsbl.

Buasl Tenonepenayu.

OxnaxkJieHue Npy COBEPIICHUH PaOOTHI.

W ~NOU bk WNRE

Harpesanue npu coBepiieHUN padOThl BHEUTHUMH CHUIIaAMH.

[EEN
o

. CpaBHEHUE TEMIIOEMKOCTEN pa3INYHbIX BEIECTB.

. HaGmronenue xumnenus.

. Habnonenue nocrosiHCTBa TEMIIEpaTyphl MPU TUIaBICHUU.

13. Moeny TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuwie pabomel u onvimel.

1. OnbIThl IO 0OHAPYKEHUIO NEHCTBUS CUJI MOJIEKYIISIPHOTO TIPUTSKEHUS.

[
N

2. OnsITHI 1O BRIPAITUBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM MJTM caxapa.

3. OnpITHI 110 HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHUS T'a30B, KUAKOCTEH M TBEPIBIX TEJ.

4. OrnpeneneHne 1aBJICHUs BO3ayXa B OJIJIOHE IIMPHUIIA.

5. OneIThl, JEMOHCTPUPYIOUIME 3aBHCHUMOCThH JaBJICHUS BO3lyXa OT ero o0béMa u

HarpeBaHUs WIKN OXJIAKICHUS.
6. IlpoBepka rumoOTe3bl JIMHEHHONH 3aBUCHUMOCTHM JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPHUUECKON TPyOKEe OT TeMIepaTypshl.
7. HaOnroneHue m3MeHEHMs BHYTPEHHEH SHEPIUHU Tella B pe3yibTaTe TeIulonepenadd u
pabOThI BHELIHUX CHUII.
8. MHccrenoBanue siBiieHHs TEIUIOOOMEHA IPU CMEUIMBAHUU XOJIOJHOM U ropsiueit BOJbl.
9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOW IpH TEIJIOOOMEHe ¢
HarpeTbIM METAIIMYECKUM LIUITUHAPOM.
10. Omnpenienenue yneabHOM TEIIOEMKOCTH BEILIECTBA.
11. MccnenoBanue npouecca UCapeHus.
12. OnpeneneHne OTHOCUTENBHOM BIAKHOCTH BO3yXa.
13. Onpenenenue yeabHOM TEIUIOTHI MIJIaBJICHUS JIbJA.
Pazgen 7. DieKkTpu4ecKHe H MATHUTHDIE SIBJICHUS.
Onexrpuszanus Ten. JlBa poja UIEKTpUYECKHX 3apsiioB. B3anMopelicTBHE 3apsKEHHBIX
Ten. 3akoH KynoHa (3aBUCHMOCTB CHIIBI B3aUMOJECHMCTBHS 3apsDKEHHBIX T€1 OT BEJIMYUHBI
3apsA7I0B U PaCCTOSHUS MEX]y TEIAMH).



Dnektpuyeckoe noJie. Hanpspk€HHOCTD anekTpudeckoro mnojis. [IpuHuuI cynepno3uimu
NIEKTPUYECKUX 0JIEH (HAa KAUECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. ODJIEMEHTapHbIM aiiekTpuueckuil 3apsin. CrpoeHue
atoma. ITpoBOAHMKM U JUAIEKTPUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsaja.

DNEeKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUSA DJIEKTPUUYECKOTO TOKa. VICTOUYHMKH
MMOCTOSTHHOTO TOKa. JIeMCTBHUSI AJIEKTPUUECKOTO0 TOKa (TEIUIOBOE, XUMHUYECKOE, MAarHHUTHOE).
DNEeKTPUYECKUM TOK B JKHJIKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuna Toka. OJnexkTpuyeckoe HampspbkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIeIbHOE COINpPOTHBJIEHUE BellecTBa. 3akoH Oma Uil ydacTka LEMu.
[TocnenoBarenpHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

Pabota 1 MoOITHOCTD 3MIEKTpHUUEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpuueckue Henu
Y TOTpEeOUTENHN IIEKTpUUECKOn dHeprun B ObITy. KopoTKoe 3aMbIkaHue.

[ToctostHHbIE MarHuThl. B3amMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJI€.
MarnuTHOoe noJie 3eMJIM U €ro 3HaYeHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe ToJie
3IEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTpOMAarHuTOB B TEXHHUKE. [[eiCTBME MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTpPOJBUTaTelb IMOCTOSHHOrO TokKa. Mcmonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbrtel @apaned. SIBnenwe  snexkTpoMarHuTHOM uwHAYKUMH. IlpaBuno  Jlenna.
OnekrporeHepatop. CrnocoObl MNOMyYEeHHUS JIIEKTPUUYECKOW SHEPruu. JNEKTPOCTAHLIMU Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTUH.

emoncmpayuu.

DIeKTpu3aius Tell.
JIBa pojia ANEeKTPUYECKUX 3apsii0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpoHCTBO U ACHCTBHE 3JIEKTPOCKOIIA.
DneKTpocTaTU4ecKas HHIYKIHUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcToyHukH NOCTOSTHHOTO TOKA.
JIefCTBHUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUI TOK B KUIKOCTH.
. I"a30BbIi1 pa3ps.
. U3mepenue cuiibl TOKa aMIEpMETPOM.
. U3mepenue 351eKTpuyecKoro Hanps>KeHNs BOJIbTMETPOM.
. Peocrar u mara3uH conpoTHBIICHUM.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MogenupoBaHre HEBO3MOKHOCTHU PA3EIICHUS TIOJIOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
. OnbIT Dpcrena.
. MarauTHoO€ 1noJie ToKa. DJEeKTPOMarHur.
. JleficTBH€ MarHUTHOTO MOJISI HA POBOJAHUK C TOKOM.
. DIIEKTPOABUTATENTH OCTOSHHOTO TOKA.
. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM UHIYKIIUH.
. OnbiTel @apages.
. 3aBUCUMOCTb HaIPaBJIE€HUS UHIYKIIMOHHOTO TOKa OT YCIOBUM €ro BOSHUKHOBEHHSI.
. DIIEKTpOreHepaTop NOCTOSIHHOTO TOKA.
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Jlabopamopusie padomot u onvimel.

OnBITHI M0 HAOTIOACHUIO JICKTPU3AINH TET UHIYKIIUEH U PU COTPUKOCHOBEHUH.
HccnenoBanue neiCTBUS DIIEKTPUIECKOTO TOJIS HA TIPOBOJHUKH U JUAJICKTPHKH.
COopka u mpoBepKa padOTHI IEKTPHUECKOH IETTH MOCTOSTHHOTO TOKA.

W3mepenue U peryimpoBaHue CUJIBI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

o vk wNpeE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YEpPe3 PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa U HANPSKEHUS Ha PE3UCTOPE.
7. OnbIThl, JAEMOHCTPUPYIOUIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  COIPOTUBIICHUS
IIPOBOJIHUKA OT €ro JJIUHBI, IUIOIIA 1 ONIEPEUHOTO CEUEHUS U MaTepHraa.
8. IlpoBepka mpaBuiia CIIOKEHHS HAIPsDKEHUN MpU TOCIEN0BATEIbHOM COEAMHEHUU
JIBYX PE3UCTOPOB.
9. IlpoBepka nmpaBuia Jjsl CHJIbI TOKA MPU HapauieIbHOM COETMHEHUH PE3UCTOPOB.
10. Omnpenienenne pabOThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOp.
11. OmnpenienieHre MOIIHOCTH JEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, WIYIIETO 4Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.
13. Onpenenenue KII/[ HarpeBaTens.
14. UccnenoBaHue MarHMTHOTO B3aUMOJIEHCTBHS MMOCTOSIHHBIX MAarHUTOB.
15. VI3ydeHne MAarHUTHOTO TIOJII TIOCTOSIHHBIX MAarHuTOB TMPU HUX OOBEIWHEHUH U
pa3JesieHun.
16. UccnenoBanue neiCTBUS JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBHSI KaTYIIKHA C TOKOM U
MarHuTa OT CUJIbl TOKAa M HaIlPaBJICHUS TOKA B KaTYIIIKE.
18. U3yueHue neicTBHUsI MAarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.
19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3J€KTPOABUTaTENs.
20. Usmepenune KIIJI anekTpoaBuraTeibHON YCTAHOBKH.
21. OnbITHl MO0 HUCCIIECOBAHUIO SIBJICHUS DJIEKTPOMArHUTHONW HHAYKLUWHU: HCCIEI0BAaHUE
W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS HHAYKIIMOHHOTO TOKA.
9 KJIACC

Paznen 8. Mexannueckue siBJICHHUSA.

Mexannueckoe npwxeHune. MarepuanbHas Touka. Cuctema orcdé€ra. OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBI)KECHUsA. PaBHOMEpHOEe mpsMoJMHENHOe JBMkKeHHe. HepaBHomepHoe
IpsMOJIMHENHOE JBWKEeHHE. CpenHsisi M1 MIHOBEHHAs CKOpPOCTb Tela IPU HEPAaBHOMEPHOM
JBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE npsiMosiiHelHoe aBrkeHue. CBoOoiHOoe nageHue. OnbIThl
lNanunes.

PaBHOMepHOe NBIKeHUE 1Mo okpykHocTu. [lepuon u yacrora oOpamenus. JIuneitHas u
YI10Bast CKOPOCTH. LIEeHTPOCTPEMUTENIBHOE YCKOPEHHUE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMS: CUJIa TPEHUS CKOJIBKEHHS, CHJa TPEHUs
[IOKOs1, JPYTUE BUABI TPEHUS.



Cuna TsOKECTM M 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOJHOTO IMaJCHUS.
HBuxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocte. HeBecoMocTh u
IIEpPETPY3KH.

PaBHOBecue marepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHON OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Wmnynec Tena. M3menenue ummyinabca. Mnynabc cuiibl. 3aKOH COXpaHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanndeckass paboTa U MOIIHOCTh. PaboTa cwi TshkecTH, ympyroctw, TpeHusi. CBs3b

SHEPruu

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

[ToreHumanpHas 3Heprus C:karod nNpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKOHN

SHEPTruu. 3aKOH COXpaHEHUSI MEXaHUYECKON IHEPTHUH.

Jemoncmpayuu.

1. HaOGmronenne MEXaHUYECKOTO JIBIKEHUSI Te€Jla OTHOCUTEILHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHME IMyTell M TPACKTOPUN JBIKEHUSI OJHOTO M TOTO K€ TeJa OTHOCHUTEIHHO
PAa3HBIX TEN OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJTMHENHOTO IBUKEHUS.

4. HccnepoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBIKCHHS.

5. HaOmroneHne NBYKEHUS Tella 10 OKPYKHOCTH.

6. HaOmroneHne MexaHMYECKHUX SIBJICHUH, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBI)KCHHH OTHOCUTEIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTH YCKOPEHHUS TeJla OT MAacChl TeJla U JISHCTBYIONIEH Ha HETO CHJIBI.

8. HabOmroneHune paBeHCTBA CUJI TIPU B3aUMOJICHCTBUU TE.

9. M3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya uMmynbca Npyu B3aMMOJACHCTBUM TEI.

11. TIpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH TEJI.

12. CoxpaHeHne UMITYJIbCa TIPU HEYIPYTOM B3aMMOJECHCTBHH.

13. CoxpaHeHue UMIyJbca MPH a0COJIIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HaGmroieHne peakTUBHOTO JBUKCHHUSI.

15. CoxpaHneHue MeXaHU4eCKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUU.

16. CoxpaHeHrEe MEXaHUYECKOM YHEPTUHU IIPHU IBXKEHHUH TeJla IO JEHCTBUEM MPYKUHBI.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyupoBaHue TpakTa JUisl pa3srOHa U JaJbHEHIIEr0 PaBHOMEPHOIO IBMKEHUS
LIapUKa UIIU TEJIEKKH.

2. OmpeneneHue cpeAHE CKOPOCTU CKOJBbKEHHUs Opycka WM ABWXKCHUS LIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tejla IMPU PABHOYCKOPEHHOM JIBMXKEHMHM [0 HAKJIOHHOM
IJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBIDKEHUU 0€3
HayalabHOUN CKOPOCTH.

5. TlpoBepka TrumoTe3bl: €CIAM MPU PABHOYCKOPEHHOM [BMKEHHWH O€3 HadaabHOU
CKOPOCTH IIyTH OTHOCSTCA KakK psAJd HEYETHbIX YHCENI, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBKEHHS OT CHJIbl HOPMAaJIBbHOIO
JTaBJICHUSI.

7. Omnpenenenne koduieHTa TpeHUs CKOIbKEHUSI.

8. Ormpexaenenue KECTKOCTH NMPY>KUHBI.



9.

Omnpenenenue pa®OTBHl CWIIBI TPEHUS IPH PABHOMEPHOM [BIDKEHHHM Tela IO
TOPU30HTAIBHON IIOBEPXHOCTH.

10. Ompenieniearie  pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME Tpy3a C HCIOJIH30BAHUEM

HCIIOABUKHOI'O U ITIOJABHXKHOI'O 0JI0KOB.

11. M3yyeHune 3aK0OHA COXPAHEHUS SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHHUS M BOJIHBI.

Konebarenpaoe nBmxeHne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAHMIA: MEPUOJI, 4acToTa,
aMIMTyna. MareMatud4eckKuil M NpPY)KMHHBIM MasTHUKM. IIpeBpamienwe »sHeprum Ipu
K0J1e0aTeIbHOM JIBHKCHUH.

3aryxatomue kojeOaHus. BeiHyKaeHHbIe Konebanus. Pezonanc. MexaHnyeckue BOJHBI.
CpoiicTBa MexaHM4eCKHUX BOJH. [Ipo10sibHBIE U MONEpeYHbIe BOJHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacrpocTpaHeHHs. MexaHUYeCKHe BOJHbI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MH(ppa3Byk u yinbTpa3ByK.
Jemoncmpayuu.

=
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Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.

HaGnronenue BeIHYKIEHHBIX KOJIEOaHUHN U Pe30HaHCA.

Pacnipoctpanenne npooIbHBIX U MTOTIEPEYHBIX BOJH (Ha MOJIENN).

HabnroeHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYCTHYECKHI pe30HaHC.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.

7.

Omnpenenenre 4acToOThl U Mieproia KojaeOaHuit MaTeMaTHYecKoro MasTHUKA.
Omnpenenenre 4acTOThl U Meproia KoJaeObaHui Ipy>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJieOaHMH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEpUOJa KOJEOAHUNH MPYKMHHOTO MasiTHHUKa OT MacChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH Tepuoja KojeOaHUi rpysa, MOABEIIEHHOTO K HUTH, OT
Macchl rpysa.

OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb IIepuoja KoJiedaHW MPYKMHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaIeHHUSL.

Pa3nen 10. DnekTpoMarHuTHOE 1M0JIe ¥ 3JIEKTPOMArHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BoJH. [IIkana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IeKTPOMAarHUTHBIX BOJH Ui COTOBOM

CBA3U.

DyeKkTpoMarHuTHas npupojia ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiiCTBa AIIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBoOMiCcTBa CBeTa.

Jlabopamopusie pabomot u onvimol.

1.

I/IzyquI/Ie CBOMCTB QJICKTPOMATrHUTHBIX BOJIH C IOMOIIBIO MOOUJIILHOTO Teﬂe(bOHa.

Pazpen 11. CBeToBELI€e SIBJIEHMS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimoiimHelHOE pacnpoCTpaHEHHE CBETa.
3atmenus Connua u JIynsl. Otpaxkenue cBerta. [1nockoe 3epkasno. 3akOH OTpa)KEHHUs CBETA.



[MpenomiieHne cBeTa. 3aKoH MpejoMiicHHs cBeTa. [10IHOe BHYTPEHHEE OTPAKCHUE CBETA.
Wcmionp3oBanue nojrHoro BHYTPCHHCTO OTPAKCHHUA B OIITHYCCKUX CBETOBOJAX.

JIunza. Xox nyueit B nmuze. Omnrtuyeckas cucrema (oToammapara, MHUKPOCKONA U
Tesneckona. ['a3 kak ontuueckas cuctema. bim3opykocTs U 1albHO30PKOCTb.

Paznoxenne 6enoro cBera B cektp. Onbitel Hetorona. CiioskeHUE CIIeKTPaIbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.

W ~NUkWN e

[IpssMonMHENHOE pAaCcIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[Tonyyenue n3o0pakeHl B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomiienue cpera.

OnTHyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JuH3e.

XoJ JIydel B paccenBarole JIUH3E.

[Tonyuenue n300paxeHH ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus doroanmnapara, MUKpPOCKOTA U TeJIECKOTA.

10. Monaens riasa.
11. PaznoxxeHue 6esnoro cBeTa B CIIEKTP.

12. [lomyueHue 6e10r0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

N o wu bk

HccnenoBanue 3aBUCUMOCTH yIJIa OTPa)KEHUSI CBETOBOTO JIyda OT yrja MaJIeHusl.
N3ydeHnue xapakTepuCcTUK H300pakeHUs ITpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOIO JIyda OT yIiia MaJeHusl Ha
IPaHULIE «BO3TyX—CTEKIION.

[TonydyeHue n300pakeHHI ¢ ITOMOIIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenre POKYCHOTO PACCTOSHUS U ONITHYECKOU CHJTBI COOMPAFOIIEH JINH3BI.
OnbITHI MO Pa3IoKeHUIO 0EI0ro CBETa B CHEKTP.

OnpITl MO BOCHPUATHIO LIBETa MPEIMETOB NPU UX HAOIIOJECHUM 4Yepe3 IBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanTOBLIC SIBJICHHUS.

Omnwitel Pe3epdopna u mmanerapuas Mozaenb aroma. Monens atoma bopa. Mcnyckanue n
norjolueHre ceera aromoM. KBanThl. JInnelyaTbie ClIeKTpHI.

PamnoaktuBHOCTE. Asbda-, Oeta- u ramma-uznydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyxionnass monens aromHoro siapa. M3oronsl. PaaunoaktuBHbie mpeBpaieHus. [lepuon
MOJIypacnaia aTOMHBIX sIJIep.

SAnepHble peakiMu. 3aKOHbI COXPAaHEHHMS 3apsiIOBOTO U MAacCOBOTO YMCEN. DHEPrus CBS3U
aToMHBIX saep. CBs3p macchl M 3Hepruu. Peakuuum cuHtesa u AeneHus sanep. Vcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepretuka. JleicTBUA paAMOAKTUBHBIX U3TYYEeHUHN Ha KUBbIE OPraHU3MBI.

Jemoncmpayuu.

o Uk wnNeE

CrieKTpspl U3JIydeHUs U TOTJIOIIECHHUSI.

CrieKTpsl pa3au4HbIX a30B.

Crektp Bomopoza.

Habnronenue TpexoB B kamepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3TyYEeHUI.

Perucrpanus usirydeHus NpUPOAHBIX MUHEPAIIOB U IIPOIYKTOB.



Jlabopamopusie padomot u onvimel.

1. HaOmroeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTy4eHUSI.

2. HccnemoBaHue TPEKOB: M3MEPEHHE HSHEPTUM YaCTHIBI 10 TOPMO3HOMY IyTH (TIO

¢dororpadusim).

3. H3mepeHue paanoakTHBHOTO (OHA.

IHoBTOpHTEILHO-00001AKOIIINI MOIYIb.

[ToBTOpUTENBbHO--0000MMAIOIIMI  MOJYJIb  IpeAHAa3HaueH Ui CHCTEMAaTHU3aluud U
00001IeH!sT TPEIMETHOTO COJICPIKAHMSI U OTIBITA JIEITETLHOCTH, PHOOPETEHHOTO NP U3YYCHUHT
BCCTO KypcCa (1)I/ISI/IKI/I, a TaKKC 1A MOATOTOBKHM K OCHOBHOMY IOCYyJapCTBCHHOMY 3K3aMCHY I10
¢bu3uke a1 00yJaroUINXCsl, BRIOPABIINX STOT YI€OHBIN MpeMET.

[Ipy w3ydeHMM JAHHOTO MOZIYJS PEATU3YIOTCS M CHUCTEMATHU3UPYIOTCS  BHJIBI
NEATeNbHOCTH, Ha OCHOBE KOTOPBIX oOOecrmeunBaeTcs JOCTIKEHHE TPEAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX PE3yJbTaTOB 00ydeHHUs, (HOPMUPYETCS €CTECTBEHHOHAY4Hasl
IrpaMOTHOCTh: OCBOCHHEC HAYYHBIX MCETOJOB HCCICIOBAHUA SIBIICHUMN npupoabl M TCXHUKHU,
OBJIaICHUC YMCHUAMU OOBSICHATH (1)I/I3I/I‘~IGCKI/IC SABJICHUA, NPUMCHAA TIOJYYCHHBIC 3HAHUS,
peuaTth 3aga4r, B TOM YUCJIC KAYECCTBECHHBIC U OKCIICPUMCHTAJIbHBIC.

[IpyHIHMNMAIBHO IEATEIBPHOCTHBIN XapaKTep AJAHHOTO pa3jiera pealn3yercs 3a CYET TOTo,
qTo 06y11a}01111/1eca BBIIIOJIHAIOT 3aaHus, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBC IOJYUYCHHBIX 3HAaHUH pacrmo3HaBaTb U HAYYHO OOBICHSITH (1)I/I3I/I‘-IGCKI/I€ SIBJICHU S
B OKpYIKaroIiei IpupoJie U TIOBCEIHEBHOW KHU3HH,

HCII0JIb30BaTh HAYYHBIC MCTOAbBI MCCICAO0OBaHUA (1)I/ISI/IT-IGCKI/IX ﬂBHeHHﬁ, B TOM 4YHCJIEC A
IIPOBEPKH MIIOTE3 U NOJIY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHblE OCHOBBI HambOoJiee BAXKHBIX JOCTUKEHMH COBPEMEHHBIX TEXHOJIOTHH,
HamnpuMmep, MPaKTHUECKOTO MCIOJIb30BAaHM PA3IUYHBIX HMCTOYHMKOB AHEPIUM Ha OCHOBE
3aKOHAa MPEBPAICHUS U COXPAHEHHsI BCEX NU3BECTHBIX BUJIOB SHEPIHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX 06pa30BaT€J'IBHI>IX PE3YyIbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TIPOSIBIICHUE WHTEPECa K HCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCUICKON (hrU3MUecKoit
HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX U ATHYECKUX
po6JIeM, CBSI3aHHBIX C MTPAKTUUYECKUM MPUMEHEHUEM JIOCTHKEHUN (DU3UKH,

— 0CO3HAaHHE B&XKHOCTH MOPAIbHO--3TUUECKUX MIPUHITUIIOB B JEATEIHLHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSATHE ICTETUYECKUX Ka4deCTB (PM3MUECKOW HayKu: €€ TapMOHWYHOTO MOCTPOCHHSI,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HUHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;

5) popMupoBaHus KyJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1aTr0NOJyYHsI:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0BAaHUEM B JIOMAIIHUX YCIOBUSIX;

— chopMupoBaHHOCTH HaBbIKa peduieKCHH, NMPU3HAHHE CBOETO MpaBa Ha OLIMOKY M TaKOro
K€ IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYECKHUX 3ajau (B pamMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIie U GU3NIECKUX 3HAHUH;

— UHTEpEC K MPAKTHIECKOMY U3YYSHHIO MPO(dECcCHii, CBsI3aHHBIX ¢ (PU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TMpUMEHeHHe (QU3NYECKUX 3HAHWM [JIs pelieHus 3axady B 00JacTu
OKpYXarollel cpefipl, MIaHUPOBAHUS MOCTYIIKOB M OLICHKHM HMX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpYKaroLIel cpebl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKkoi HaNpaBICHHOCTH, OTKPBHITOCTh OMBITY M 3HAHUSIM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHHE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00J1aCTH (DH3UKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJIC C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUM;

e — OICHKAa CBOUX JICHCTBUH C Y4ETOM BIHSHHUS Ha OKPYXKAIOIIYIO CPEIy, BO3MOKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE Y4eOHBbIE JIEHCTBUS, KOMMYHUKATHBHbBIE
YHUBEpCaJbHbIE yUeOHbIE IEUCTBUS, PETYISTUBHbIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BATh CYIICCTBEHHBIC TPU3HAKU 0OBHEKTOB (SIBIICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH NPUYMHHO--CIICIACTBEHHbIE CBSI3U NPU U3YYEHUH (PU3NUYECKUX SIBICHUH U
MPOLIECCOB, JeNaTh BBIBOJBI C HCIHOJb30BAaHUEM JEIYKTHUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpATh CMOco0 pemieHuss ydeOHOW (u3myeckodt 3amauun
(cpaBHEHHE HECKOJbKUX BapHaHTOB pEIIeHMs, BBIOOp HamOoJiee MOAXOSIIEr0 C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOATENBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHEe (PU3UYECKOTO SIBIICHUS;
® OIEHMBATh HAa MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MMOJTYUYCHHYIO B XOJI€
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (opMynupoBaTh O0O0OOIIEHHS W  BBIBOJBI IO  pe3yiabTaTam
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® [POTHO3UPOBATH BO3MOKHOE JallbHENIIee pa3BUTHE (GU3NUYECKUX MPOIIECCOB, a TaKXKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NUYHBIE METOJbI, MHCTPYMEHTHI W 3alpoChl MpPHU TMOUCKE U OTOOpE
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



CaMOCTOSITEJIbHO BBIOMpPATh ONTUMANbHYIO (OpMY NpPEACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpaduKoif 1 ©X KOMOUHAIHSIMH.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 110 CYLLECTBY 00CYK/1a€MOIl TEMbl U BBICKA3bIBaTh UICH,
HaIleJICHHBIE HA PEIICHUE 3a/1a41 U MOAJIepKaHne 01aroKenaTelbHOCTH OOIeHHS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaKaTh CBOIO TOUKY 3PEHHsSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCieI0BaHus, IPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
IIPH pEIIeHUH KOHKPETHON (U3NYECKOU MPOOIeMBbl;

MPUHUMATh L€ COBMECTHON JAEATEIbHOCTH, OpPraHM30BBIBATH JEHCTBUS MO €€
JOCTHKEHHIO: PaCHpeNeNiaTh poJid, 00CYyKIaTh MPOLECCHl U PE3YybTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO YacTh pabOThl, JOCTUTas KaueCTBEHHOTO pe3yibTaTra MO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMHUHA MNPOAYKT MO KPUTEPHUSM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranmzaums:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCSA B PAa3IMYHBIX MOJXOJaX MPHUHATHS pelleHUN (MHIUBUAYyaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTaBJIATh aJTOPUTM pelleHus (U3MYECKON 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aIeKBATHYIO OLICHKY CUTYalLlMH U MpeJylaraTh IU1aH €€ H3MEHEHMUS;

OOBSICHATh MPUYUHBI JOCTHXKEHHUS (HEIOCTU)KEHUS) Ppe3yJabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEILCTB, N3MEHMBILIUXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMATh MOTHBBI, HAMEPEHHUS U JIOTHKY JIPYTOro;

NpU3HABaTh CBOE MpPaBO HA OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBoO JPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0OYUAIOIIUXCS YMEHUN:

WCTIONB30BAaTh TMOHATHS: (U3UYECKUE W XUMHUYECKHE SBJICHUS, HAOIIOJCHNE,
OKCIIEPUMEHT, MOJEJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSIHUS BemlecTBa (TBEPIOE, KHUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEpPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJIEHCTBYIOIAsT cwia, Aedopmarus (yrnpyras, IUIaCTUYECKas), HEBECOMOCTb,
COOOIIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iuddy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBUKEHHE, HEPAaBHOMEPHOE JIBM)KEHUE, MHEPLINs, B3aUMOJICHCTBUE TeEJ, paBHOBECHE
TBEPABIX TEN C 3aKpEIUIEHHOW OChbI0O BpalleHus, Iepeaaya JaBieHUs] TBEPABIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUE TEJI, IPEBpallleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapPaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE GU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUpE, B
TOM 4YHclie (HU3WUYECKHE SBICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMM B JKMBOM W HEXWBOM NPHUPOJAE, NCHCTBHE CHUJIBI TPEHUS B IPHUPOJE U
TEXHUKE, BJIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B TeJlie 4YeJlOBeKa, MPU 3TOM IMEPEBOIUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTHCHIBATh U3yYECHHBIE CBOWCTBA Tell U (U3NYECKUE SIBICHUS, UCTIONb3Yys PU3NUECKUE
BEITMYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JAaBlieHUE
(TBEpIoro Tema, XKUAKOCTH, Tras3a), BBITAJKMBAIOIIAS CHJIa, MEXaHHUYecKas padora,
MOIIIHOCTh, IUICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOro JIEeHCTBUS
MEXaHHU3MOB, KMUHETHUYECKasi U MOTEHLMaJIbHasl PHEPTus), IpU OMHCAHUM MPABUIBHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYMH, UX 0003HAYCHUS U €TUHULIBI
(u3MYeCKUX BEIWYUH, HAXOAUTHh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIIMYMHAMH, CTPOUTH TpapUKud H3YUYEHHBIX 3aBHCUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHUS M MPOIECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHUS MEXaHWYECKOW HHEpruu, MpH OSTOM JaBaThb CJIOBECHYIO
(opMyITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BHISBIATH MPUYUHHO-
-CIIC/ICTBEHHBIE CBSI3U, CTPOUTh OObsICHEHUE M3 1—2 JOTMYECKUX LIaroB ¢ OMOpPOH Ha
1-2 wu3yd4eHHBIX CBOWCTBa (U3NYECKUX SBICHHUM, (UINYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacy€THble 3amaud B 1—2 OecTBUs, HMCMONB3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3bIBalOIME (U3UUECKUE BEIWYMHBI: HAa OCHOBE AaHajM3a YCIOBHUS 3a7a4yd
3aMMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOJIUTH PAcuéThl, HaXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAMMBIEC ISl PELICHHUS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh TNPH MOMOIIU (prU3HUECKHX
METOJI0B, B OIHMCAHUM HCCJICNAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTesy), pas3iaMuyaTh W MHTEPIPETUPOBATH IOJYYEHHBIH pE3ylbTaT, HAXOJIUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3AMUCHIBATH X0/ OTBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YIETOM 33JaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPEHUH;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNEM TNPSAMBIX U3MEPEHUHN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TE ¥ HE3aBUCUMOCTH CWJIBI TPEHHS OT IUIOIIAaN
COIIPUKOCHOBEHUS TEJ, CUJIBl YIIPYrOCTH OT YIJIMHEHUs IMPYXUHBI, BBITAJKUBAOLIEH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH Tela, OT TJIyOMHBI, HA KOTOPYIO MOTPYXEHO Telo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4eOHOTO HCCIeIOBaHUs, COOMpaTh YCTAaHOBKY U  BBINOJHSATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBUCUMOCTH (DU3MYECKMX BEIMYMH B BHUJAE MNPEUIOKEHHBIX TaOMML M IpadHKoB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

IIPOBOJIUTh KOCBEHHbIE M3MEpPEHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAJIKMBAIONIAsl CWJIA, [JEHCTBYIOLIass Ha MOIPYKEHHOE B JKUIKOCTH TeJIO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
MHCTPYKLUU: IIPU BBIIOJIHEHUN U3MEPEHHUH cOOUpPaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOuogarh IpaBWjia TEXHUKH O€30MacHOCTH Mpu paboTe ¢ J1abOpaTOpHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

XapakTepu30BaTh MPUHLUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB U TEXHMYECKHX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HNOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABIUYECKUN IIPECC, MAHOMETP, BBICOTOMEDP, IMOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KHU3HM Il OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpAaHEHMs 3JI0pOBbsI M COOJIOAEHUS HOPM SKOJIOTHUYECKOTO TIOBEACHUS B
OKpYXKarollen cpene;



OCYIIECTBIISATH OTOOP HMCTOYHUKOB HH(popManuu B HHTepHETE B COOTBETCTBHU C
3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIENIATH HH(POPMAIINIO, KOTOpasi SBISAETCS MPOTUBOPEUUBOI
WA MOXKET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BATh MPU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NPUEMAaMU KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHust HWHGOpMALUHN W3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUCHhMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3ylbTaTax MPOEKTOB WM Y4eOHBIX UCCIIEI0BaHUM, PU 3TOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKATh BHICTYIUICHHUE MTPEe3eHTAIINEH;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUU C MOCTABICHHBIMU 3a/1a4aMH, CJIEAUTD 3a BBIIIOJIHEHUEM IIJIaHa
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIaA B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMOJECHCTBHE, YIUTHIBAasi MHEHUE OKPYKAIOLIUX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYHJaIOIIUXCSI YMEHUM:

HCIIOJIB30BaTh IOHATHUA: MacCa W pa3MCpPbl MOJIEKYJI, TCIIJIOBOC ABHKCHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMOop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOM ABUTATENb, SJIEMEHTAPHBIA SJICKTPUYECKUN 3apsll, dJIEKTPHUUIECKOE
1oJjie, TMPOBOJHUKK M AUSJIEKTPUKH, TOCTOSIHHBIA 3JEKTPUYECKUN TOK, MArHUTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWe, KalWUIApHbIE SBJICHMS, HCIApPEHHE, KOHJEHcaIus,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaya
(TEerIonpoBOIHOCTh, KOHBEKIUS, H3JIyd€HUE), SJIEKTPU3alus Tell, B3auMOJICHCTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToOB, JEMCTBHE MAarHUTHOTO TOJsI Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAS
UHIYKIHS) 1O ONHMCAHHUIO WX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3uveckre sBICHUS B IMPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE H
KalWUIApHbIE SBJICHUS B MPUPOJE, KpUCTAUIBI B mpupone, uziaydeHue ColiHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE SBIEHUS B aTMocdepe, OIEKTPUUYECTBO JKUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, POJib MAarHUTHOTO TOJS JJS KU3HU Ha
3emIie, OMSPHOE CHUSHUE, MPH ITOM IEPEBOJUTH MPAKTUUECKYIO 33/1a4y B y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh MU3YYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHUS, UCTIONB3Ysl (PU3NUECKUE
BEJIMYMHBI (TeMIlIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, YJeIbHas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyJAeNbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JNEHCTBUS TEIJIOBOM MAILIMHBI, OTHOCUTENIbHASI BJIAXXHOCTh BO3/yXa, SJEKTPUUYECKUMN



3aps], CHJAa TOKA, DJJIEKTPUYECKOE HAIPSDKEHUE, COINPOTHUBIEHUE IIPOBOJHUKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
ONMCAaHUM TMPABUIBHO TPAKTOBATh (DU3NYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYHH,
0003HaueHHS ¥ eIUHHIBI (PU3NUYECKUX BEIMYHMH, HAXOJIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (HU3MUYECKYI0O BEJIMYMHY C JPYTMMH BEJIWYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKHUE SIBICHHUS M IPOLECCHl, HCIONIb3Ys
OCHOBHBIE€ IIOJIO)KEHHUS MOJIEKYJIIPHO--KMHETHYECKOW TEOpUM CTPOCHMS BEIECTBA,
NPUHIMI CYNEPHO3ULMHN T10Jed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa M 3allUCBIBATh €r0
MAaTeMaTH4ECKOE BBIPAXKEHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaLHI IIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITh
MPUYNHHO-CIICICTBEHHBIE CBSI3HM, CTPOUTH OOBSICHEHWE M3 |—2 JIOTHYECKUX MIaroB C
onopoit Ha 1—2 u3yuyeHHBIX CBOMCTBA (PM3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJauyd B 2-3 JEMCTBHS, HCHOJNb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3aIMCBIBAaTh KPaTKOE YCIIOBHUE, BBIABIIATh HEJOCTATOK JAHHBIX JUISl PELICHUsS 3aJauH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PEelIeHUs], IPOBOIUTH PACUETHI U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTb HpPOOJEMbI, KOTOPbIE MOXXHO pPEUIMTh HPU TMOMOIIM (U3UYECKUX
METONOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUIpHbIE SBJICHUS, 3aBUCHUMOCTb JIaBJIEHUS BO3JyXa OT ero oObéMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTBIBAHUS U HAIPEBAaHUS IIPU U3IY4CHHUH OT LBETa
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIEPATYpbl JKUAKOCTH W IUIOIAAU €€ IIOBEPXHOCTH, JJIEKTpU3auus Tel W
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX M0JIEH NOCTOSIHHBIX MarHUTOB, AEUCTBUS MarHUTHOTO MOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
MIOCTOSIHHOTO TOKa): (opMynupoBaTh HpOBEpsEMble IPEANOJIOKEHHs, cOOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI0  000pylOBaHMs, OIMCHIBaTH XOJA OIBITa U
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa,
CHJIBI TOKA, HANpSDKEHUS C HCMOJIb30BAHUEM AaHAJIOTOBBIX MPUOOPOB M JATUMKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOTO CEYEHUs U YIEIbHOIO COIPOTHUBIICHMS BEIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILLEr0 Yepe3 MPOBOJHUK, OT HAIPSLKEHMS HAa IIPOBOIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):



IUIAHUPOBAThH MCCIICIOBAHUE, COOUPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIEHys
MPEI0KEHHOMY TUIaHy, (PUKCHPOBATH Pe3yNIbTAThl MOTYYCHHONW 3aBUCUMOCTH B BUJIC
TaOIUI] U TPaUKOB, JIEIATh BEIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHMS;

® [POBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MUECKUX BENMUYUH (yHelIbHAs TEIJIOEMKOCTH
BEIIECTBA, COMPOTHBIICHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUs, COOMpaTh OKCICPUMCHTAIBHYIO YCTaHOBKY, CIEIys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYHUCIISATh 3HAYCHUE BEITUIHHEI;

e coOmomaTh TMpaBWia TEXHUKH Oe30mMacHOCTH T1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHUHIMIBI JCHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYCCKUX
YCTPOWCTB C OIMOpPO Ha WX OMUCaHHs (B TOM YHCIE: CHCTEMa OTOIUICHHS IOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUYMK IIIECKTPHUUCCKOMN
SHEPTUH, JJIEKTPOOCBETUTEIIBHBIE TPHOOPHI, HArpeBaTEIbHBIE AJICKTPOIPUOOPHI
(mpuMepsI), DIIEKTPUYECKHE TPEIOXPAHUTEITH, SJICKTPOMArHUT, 3JICKTPOBUTATEIb
MMOCTOSIHHOTO TOKAa), HWCIIOJB3Ysl 3HAHUS O CBOWCTBAX (M3WYECKUX SIBICHHA U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBIH TEPMOMETp, TEPMOC, IICHXPOMETP,
TUTPOMETp, JBUTATeNb BHYTPEHHET'O CTOpPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIATH
CXEMBI DJIIEKTPUIECKUX IIETeH C TOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PHUBOJUTH MNPUMEPHl (HAXOAWTh HHPOPMAIMIO O TPUMEPAX) MPAKTHUECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpene;

® OCyIIeCTBJIATh NOMCK HH(popmanuu ¢usndeckoro cojnepkanuss B HMHrepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MH(MOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUYMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

® CIIOJIb30BATh MPHU BBHIOJHEHUU Y4EOHBIX 3aaHUN HAyYHO--TIOMYIISIPHYIO JTUTEpATypy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIeTh MPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHBbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIIeHus, 00001mas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl MPOEKTHOM  HWIIM  HMCCIEI0BATEIbCKOM
NEeSITeNbHOCTH, TMPU STOM TPAMOTHO UCIOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COMIPOBOXKAATH BHICTYIUICHHE MTPE3CHTAIINEIH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAaHHA (PU3HUECKUX TMPOIECCOB
pacnpenensts o0s3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIeTUTh 3a BBHINIOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJieKBaTHO
OIICHUBAaTh  COOCTBEHHBI BKJaJ B  JEATENBHOCTh  TPYINBI, BBICTPAaUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHiy obyuenus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:



HUCIIOJIB30BaTh IIOHATHA: CHCTEMaA OTC‘IéTa, MaTrCpuajibHasA TOYKa, TPACKTOpPUs,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIHCKTPbl HUCIYCKAHWA U IOTJIOIICHUA, aJH)(ba-, Oera- M raMma-
H3Ty4YCHUS, NU30TOIIbI, AACPHAA OHCPICTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJieOaTeIbHOE JBIDKEHUE (3aTyXarolle U BBIHYXICHHbIE KOJICOAaHWS), PE30HAHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJbHBIX IIBETOB, IHCIIEPCHUS CBETa,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIC (i)I/ISI/I‘-IeCKI/Ie SABJICHHA B NPUPOJC: MPUIKMBLEI U OTJIWBBI, ABHUXXCHUC TIJIAHCT
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHHWS B  NpUpojae, Owoiormyeckoe AEWCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
MPaKTHYECKYIO 33/a4y B y4eOHYIO, BBIICISATH CYIIECTBEHHBIE CBOWCTBA (IPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MepeMeNIeHne, MyTh, YII0Bas CKOPOCTb, CHJIA TPEHUS, CHIa YIPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIBHAS SHEPTHS CKATOU MPYKUHBI, KHHETHYECKast
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMS M EAMHUIBI (U3MUECKUX BEJIMYMH, HAXOAUTH (OpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, HMPUHIMII CYNEPIO3ULUU CHII,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCENl MpHU SJEPHBIX peakuusiX, MNOpU OSTOM JaBaThb CIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluli  MPAaKTHUKO-OPHEHTUPOBAHHOTO  XapakTepa:  BBIABIATh  MPHUYUHHO--
CIICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIAroB C ONOPOi Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpMyJBI, CBS3BIBArOIINE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIHM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TPU TOMOIIH (PH3UIECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAONIOICHUIO (PH3UYECKUX SIBICHUH WM (PU3MYECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHWH, MTPSIMOJIMHEHHOE pacIpoOCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HAOOPa 000pYyI0BaHMS, OTMUCHIBATH XO/I OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBAThH BBIOOP crioco0a n3MepeHus (M3MEPUTEILHOTO MPUO0Opa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTHU yrja OTpa)X€HUsS CBETa OT yrja MaJeHus U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MuecKuX BETUYMH B BUJIE TaOMUIl U IpadUKOB, JeiaTh BBIBOJBI MO pe3ylbTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W TeEepUoa KoJNeOaHW MaTeMaTHYeCKOTO U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
M3MepeHusi, cleAys MPeIOKEHHONW MHCTPYKIIMH, BBHIYUCISATH 3HAUEHHE BETUYHHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0CONIOTHO TBEPIOE TENO, TOUYCYHBI HMCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUOMETP, AATUYUKU TOJIOKEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BATh CXEMBI U CXEMAaTHYHBIC PUCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOWCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB NPHU pPELIEHUH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTE TpUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpPUMEpPAx) MPAKTHYECKOTO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpY»Karollen cpene;

OCYILIECTBIISITh TMOUCK HWHpoOpManuu Qu3nueckoro cojepxkanuss B HHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

WCI0JIb30BATh MPH BHINOJHEHUH Y4eOHBIX 3aJaHUIM HAyYHO--TIOMYJISIPHYIO JIUTEPATYpy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIEC MMUCHMEHHBIE U YCTHBIE COOOIIECHUSI HA OCHOBE MH(OpMaIUU
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKJATh BBICTYIUIEHHWE MpEe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IIVTAHUPOBAHMUE

7 KJIACC
Ne HaumenoBanune Komnnyectso [IporpammHoOe conepxanue OcHOBHBIE BUIBI JCATEIHHOCTH O0YHAOIINXCS
/1 4acoB

paszesoB U TeM
yueOHOro mpeaMera

Pa3ne

J 1. ®U3UKa U ee poJib B 1103

HAaHUHU OKPYKAKLIEro Mupa

1.1 | Pusnka — HayKao 2 ®u3nka — HayKa O IPUPOJIE. BrisiBnenue paznuuuii Mexay GU3NuecKuMU U
pupoie SIBnenust npupombl. XUMHYECKUMHU MTPEBPALIEHUSIMHU.
®u3NYECcKUe SBICHUSA: Pacno3naBanue u kaaccu@uianus Gu3ndeckux
MEXaHUYECKHUE, TEIJIOBhIE, SBJICHUN: MEXaHUYECKHX, TETJIOBBIX,
JNIEKTPUYECKHE, MATHUTHBIE, AJIEKTPUYECKUX, MArHUTHBIX U cBeTOBBIX. Habmronenue
CBETOBBIE, U olrcaHue (pU3NYECKUX SBJICHUN
3BYKOBBIE
1.2 | ®usuueckue 2 Ddusnyecke BEINUYUHEIL. OrnpeneneHue 1eHbI IeJICHUS Kb
BEJTMYUHbI N3mepenue puznueckux U3MEPUTENIBHOTO IIpudopa.

BennurH. Ousndeckue
npubopsl. [lorpemHocts
U3MEpPEHUI
MexnyHapoaHas cuctema

€IMHHAIL]

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

BrlnoHeHNEe TBOPYECKUX 3aJaHUI IO TOUCKY
CIoco0OB U3MEPEHHsI HEKOTOPBIX (PU3NUIECKHUX
XapaKTEPUCTHUK, HAIPUMED, Pa3MEPOB MaJbIX

00BEKTOB (BOJIOC, TPOBOJIOKA), yAAIEHHBIX
00BEKTOB, OOJIBIIUX PACCTOSHHIA, MaJBIX




IPOMEXYTKOB BpeMeHH. O0CykIeHue
IpeJyIaraeMplx croco0oB
1.3. | EcrecTBenHo- 2 Kak ¢usuka u npyrue BoiaBukeHue runotes, 00bSICHSIOMIMX POCThIE
Hay4HBIA METOJT €CTECTBEHHbBIC HAYKH SIBJICHUSI, HATIPUMED:
TTO3HAHUS W3YYaroT MPUPOY. — MOYEeMY OCTaHABIIMBAETCS JIBIKYIIIEECS
EcrecTBeHHO-HAy4YHBIN 10 TOPU3OHTAIBHOUN MOBEPXHOCTH TEJIO;
METO/I TIO3HAHUS: — MOYEMY B JKapKYIO IMOTOY B CBETJION OJCKIE
HaOII0AeHNE, IOCTAaHOBKA MpoxJIaHen, uem B TEMHOU. [Ipennoxenne
Hay49HOTO BOIIpPOCa, croco00B TPOBEPKH TUTIOTE3.
BBIJIBIKEHUE THITOTE3, [IpoBenenue uccienoBaHus Mo MPOBEPKE KaKOM-
AKCIIEPUMEHT I10 TIPOBEPKE 00 THTIOTE3HI.
TUTIOTE3, O0BSICHEHHE [TocTpoeHnne MpoCTEUIIUX MOJEIECH (PU3MIECKIX
HaO0JIF01aeMOT 0 SIBJICHHS. SIBJICHUH (B BUJIC PUCYHKOB HJIH CXEM ), HAIIPUMEDP
Onucanne GpuznyecKux MaJICHUE MpeIMETa; NPSIMOJIMHEUHOE
SBJIGHUH C TOMOUIBIO pacnpocTpaHeHue CBeTa
MoJeien
Uroro no pazneny 6
Pa3nen 2. [lepBoHavajibHbIE CBeIEHUSI 0 CTPOEHHH BellleCTBA
2.1 | Crpoenue BemiecTBa 1 CrtpoeHue BeliecTa: Habnronenue v uHTEpIIpeTaus OmnbITOB,
aTOMBI 1 MOJIEKYJIBI, UX CBUJETENHCTBYIOIIHUX 00 aTOMHO-MOJICKYJISIPHOM
pa3Mmepbl. ONbITHL, CTPOEHUU BEIECTBA: OTBITHI C PACTBOPEHUEM
JI0Ka3bIBAIOLINE pa3IMYHBIX BEUIECTB B BOJE.
JUCKPETHOE CTPOEHUE OneHka pa3MepoB aTOMOB U MOJIEKYIT
BEILIECTBA C Ucrob3oBaHueM (poTorpaduii, MOTydeHHBIX
Ha aTOMHOM CHJIOBOM MUKpockorne (ACM) —
naboparopHas pabota mo teme: «OreHka




JaMeTpa aToMa METOJOM PsI0B
(c ucnonb3zoBaHueM (potorpaduii).
Onpenenenue pa3sMepoB MaIbIX TEJ

2.2 | Buxenue u JIB>KEeHME YacTHIl BEIIECTBA. Hab6mronenue u o0bsicHeHre OpOyHOBCKOTO
B3aUMOJICHCTBHE CBs13b CKOPOCTHIBUKEHUS JBUKEHUS U SIBIEHUS TUPDY3HUH.
qacCTHuIl BeIIeCTBa JacTHI] [IpoBeneHue u 0OBSICHEHUE OTBITOB
C TEMIIepaTypou. 10 HAOIIOJICHUIO TETJIOBOTO PACITUPEHHS T'a30B.
bpoyHOBCKO€E IBIKEHHIE, [IpoBeneHue u 0ObSICHEHUE OMBITOB TIO
maddysus. 00HapYKEHHIO CUJI MOJIEKYJISIPHOTO MPUTSHKEHUSIA
Bsaumonenicteue yacTu OTTAIKMBAHMSI
BELIECTBA: IPUTSHKEHUE U
OTTaJIKUBaHUE
2.3 | ArperatHbie ArperatHbie COCTOSTHUS Ornucanne (¢ UCTIOIB30BAaHUEM TPOCTHIX

COCTOAHHA BEIIECTBA

BEIIECTBA: CTPOCHHE T'a30B,
XKHUJIKOCTCH U TBEPIBIX
(KpUCTa/NIMYECKHX) TEll.
B3anmMocBs3b MexXIy
CBOWCTBaMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX
ATOMHO-MOJICKYJISIPHBIM
crpoerueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUMA
BOJIbI

MOJIEJICH ) OCHOBHBIX Pa3JINuUii B CTPOCHUU T'a30B,
JKUJKOCTEH U TBEPABIX TEJ.

OO0BsICHEHNE MAJION CKUMAEMOCTH JKUIKOCTEH U
TBEPJBIX TEJI, OOJIBIION C)KUMAEMOCTH T'a30B.
OO0bsicHeHne coxpaHeHus (popMbI TBEPIBIX TN U
TEKY4€eCTH KUJIKOCTH.

[IpoBeneHue OMBITOB, TOKA3bIBAIOLIUX, YTO

B TBEPIIOM COCTOSTHUH BOJIbl YACTHIIBI HAXOIATCS
B CpPEIHEM Jaibllie APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B KHUKOM.

YcraHoBIIEHHE B3aUMOCBS3H MEXTY
0COOCHHOCTSIMU arperaTHbIX COCTOSIHUN BOJIBI U

CYIIECTBOBAaHHEM BOJIHBIX OPraHU3MOB
(MC — 6uomnorus, reorpadus)




Hroro no pazpeny
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Pa3nen 3. /IBH:KeHHe M B3aUMO/IeiiCTBHE TeJl

3.1 | Mexanmueckoe 3 Mexanndueckoe OBIKEHUE. UccnenoBanue paBHOMEPHOTO JBUKECHUS,
JIBUYKEHUE PaBnomepHoe u OTIPE/IENIEHUE €T0 MPU3HAKOB.
HEpPaBHOMEPHOE JIB)KCHHE. HabGmronenne HepaBHOMEPHOTO ABMKCHUS U
Ckopoctb. Cpenusis OIIPENIETICHUE €T0 OTINYHUA OT pABHOMEPHOTO
CKOPOCTh MpH JIBIDKCHUS.
HEpPaBHOMEPHOM Omnpenenenre CKOPOCTH PaBHOMEPHOTO
nBwxeHnn. Pacuér mytu u JBIDKEHUS (IIapUKa B KUJIKOCTH, MOJIETTH
BPEMEHHU JIBYKCHHUS ANEKTPUYECKOTO aBTOMOOUIIS U T.11.).
Ornpenenenue cpeaHet CKOPOCTH CKOTBXKEHUST OpycKa
WJIH TIIapyKa 10 HAKJIOHHOM mtockocTu Pemenue 3amaq
Ha OTIpeJIICHHE IMTyTH, CKOPOCTHUU BPEMEHHU
PaBHOMEPHOTO JIBUKEHHUS.
Ananu3 rpaguKoB 3aBUCUMOCTHU IIYTH U CKOPOCTHU
OT BPEMEHU
3.2 | Muepuus, macca, 5 SIBrienne nHepuun. 3aKoH OObsicHEHHE U TTPOTHO3UPOBAHUE SIBJICHUH,

IIJIOTHOCTb

uHepuuu. Bzanmoaeicteueren
KaK IPUYUHA U3MEHEHUS
CKOPOCTH

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

CBs13b IIIOTHOCTH

C KOJIMYE€CTBOM MOJIEKYIIB
eInHHUIlE 00bEMA BElllECTBA

00yCIIOBJICHHBIX HHEPIHEH, HAIPUMED, YTO MPOUCXOTUT
IpU TOPMOKEHHUU WJIM PE3KOM MaHEBpPE aBTOMOOMIIS,
M0YeMYy HEBO3MOXKHO MIHOBEHHO MPEKPATUTh ABUKECHUE
Ha BEJIOCUIIE/ICUIIN CaMOKaTe | T. 1.

[IpoBenenue u aHaIN3 OMBITOB, JEMOHCTPUPYIOIIUX
M3MEHEHUE CKOPOCTH JIBUYKEHHS TeJla B pe3ysIbTare
JICCTBUSI HA HETOJIPYTUX TEJl.

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




IIpoBeneHue 1 aHaJIU3 OIBITOB, AEMOHCTPUPYIOLIUX
3aBHCHMOCTh U3MEHEHUSCKOPOCTH TeJla OT €0 MacChl
IIPU B3aUMOJICUCTBUH Tell. MI3MepeHnne maccel Tena
Pa3IMYHBIMU CIIOCOOAMHU.

Omnpenernenre MIOTHOCTH TeJIa B pe3ybTaTe
M3MEpPEHUs ero Macchl U 00bEMaA

3.3

Cwuia. Bunsr cunn

13

Cuna Kak XxapakTepucTHKa
B3aMMOJECHUCTBHS TEIl.
Cua ynpyrocTy v 3aKOH
I'yka. U3mepenue cuisl

C TIOMOIIIBIO TMHAMOMETPA.
SIBieHue TATOTEHHS U CHIIA
TsokecTd. CHila TSHKECTH Ha
JIPYTUX TJIaHETax.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HaIpaBJICHHBIX 110 OJTHON
MPSMOM.
PaBHOIEliCTBYIOIIIAS CHII.
Cuna tpenus. TpeHue
CKOJIb)KEHUS U TPEHUE
nokosi. Tpenue B npupoaen
TEXHHUKE

W3ydeHne B3aMMOJEHCTBUS KaK IPUYUHBI U3MEHEHUSI
CKOPOCTH Tena uiH ero aegopmanuu.Onrucanue
peaIbHbIX CUTYalluid B3aUMOJEHCTBUATEN C MOMOIIBIO
Mo/iefiell, B KOTOPBIX BBOJAUTCS MOHATHE U N300paxKeHHe
CUJIBI.

N3yuenne cumnel ynpyroctu. Mccnenoanue
3aBHCHMOCTH CUJIbl YIPYTOCTH OT YAJUHEHUS
PE3UHOBOTO LIHYpa WU IPYKUHbI

(c mocTpoenuem rpaduka).

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

AHanu3 CUTyalui, CBA3aHHbBIX C IBJICHUEM
TATOTEHUSI.

OO0bscHeHre opOUTaIBLHOTO ABMKEHHUS TUIaHET

C UCTOJIb30BAaHUEM SIBJIICHUS TATOTEHUS U 3aKOHA
WHEPLHH.

N3mepenue Beca Tela ¢ MOMOIIBI0 JUHAMOMETPA.
O6ocHOBaHUE ITOTO CII0COOA U3MEPEHMUSL.




AHanu3 ¥ MOJIEJIMPOBAHUE SBJIEHUS HEBECOMOCTH.
OKCIEepUMEHTAIIbHOE NIOJIY4YEHHUE MTpaBHiIa
CJIOYKEHUSI CUJI, HAIIPABJIEHHBIX BJI0JIb OJTHOU
npsimoid. OnpeiesieHrne BETUYHUHBI
PaBHOJIEHCTBYIOLIEH CHIL.

W3ydeHne cuiibl TPEHUS CKOJIBKEHUSI U CUIIBITPEHUS
MOKOSI.

HccnenoBanue 3aBUCUMOCTHU CUJIbI TPEHUSOT

CHUJIBI 1aBJIEHUSI M CBOMCTB TPYLLIUXCS
MTOBEPXHOCTEN.

AHanu3 NpakTUYECKUX CUTYallUH, B KOTOPBIX
MPOSBIISETCS AEWCTBUE CUIIBI TPEHUS, UCTIOIb3YIOTCS
CIocoObl €€ YMEHbIICHUSI UINYBEINYEHUs (KaTaHue
Ha JIbDKaX, KOHbKAX, TOPMOXKEHHE aBTOMOOMIIS,
UCIOJIb30BAHUE MOAIIUIHUKOB, IJIaBaHUE BOJHBIX
’KMBOTHBIXHU Jp.). Pemienue 3amau ¢ ucnosap3oBaHueM
(bopMyI a5 pacuéra CUIIbI TAXKECTH, CUIIbI

YIPYTrOCTH, CUJIbI TPEHUS

Hroro o pasaceiny
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Pasnen 4. /laBjienue TBEPABIX TeJl, JKHIAKOCTEH U ra3oB

4.1 | JdaBieHwue. [lepenaua 3 HaBnenune. CrnocoObl AHanu3 v 00bsCHEHUE ONBITOB U MPAKTHIECKUX
JaBJIECHUS TBEPABIMU YMEHbIIICHUS 1 YBETUUCHHUS CUTYaIuH, B KOTOPBIX MPOSIBISIETCS CHJIA TaBJICHHS.
TenaMH, JKHIKOCTIMH MU JaBlIeHUs. [|aBlIeHKE ra3a. O6ocHOBaHUE CIIOCOOOB YMEHBIIICHUS U
razaMu 3aBHCHUMOCTH JIaBJICHUS T'a3a OT

00BEMa,

TEMIIEPATYPHI.

YBCIMYCHUA JaBJICHUS.
I/IBY‘-ICHI/IC 3aBUCHUMOCTH OABJICHUSA I'a3da




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

0T 00BEMA U TEMIIEPATYPHI.

N3yyenue ocoOeHHOCTEH nepeaun JaBiICHUSATBEPABIMU
TEJaMH, KHUJAKOCTSIMHU U Ta3aMH.

O6ocHOBaHUE Pe3yIbTATOB ONBITOB 0COOCHHOCTAMHU
CTPOCHUS BEIIECTBA B TBEPIOM,)KHJIKOM U
raz000pa3HOM COCTOSTHHUSX.

DKcIepUMEeHTATFHOE I0KAa3aTeIhCTBO 3aKOHA

[Tackans.

Pemenne 3amaq Ha pacu€t qaBieHus TBEPIOTO

Tena

4.2 | JlaBieHue KHAKOCTU 3aBUCHMOCTE JTaBJICHHUS HccnenoBanne 3aBUCUMOCTH JaBJICHUS KHUJIKOCTHOT
JKUJKOCTH OT TJTyOUHBI. TTYOMHBI IOTPYKEHHS M TUIOTHOCTH JKHIKOCTH.
[THeBMaTHYECKHE MAITUHBIL. Habmionenue u 00bsCHEHNE THIPOCTATHUECKOTO
I'mapocraTuyeckuii mapajaokxc. napajiokca Ha OCHOBe 3akoHa [lackans.
Coo0maromuecsicocyusl. N3ydyeHue cooOmarommxcs COCy/I0B.
I'napaBianecKue MEXaHU3Mbl Pemienue 3a1au Ha pacy€T 1aBieHUS KUJIKOCTH.
OObsicHEeHUEe TPUHITUTIA JCHCTBUS THIPABIHNYECKOTO
npecca, MHEBMAaTUYECKUX MaIlTyH.
AHanu3 1 00bSICHEHHE MPAKTUYECKUX CUTYaIIUMH,
JEMOHCTPUPYIOIIUX MPOSBICHUE JaBICHUS
JKUJKOCTHU M 3akoHa [lackais, Hanmpumep
MIPOLIECCOB B OPTaHU3ME IIPU TITyOOKOBOTHOM
HBIPSTHUH
4.3 | AtMocdepHoe Atmocdepa 3emnu u DKcrepuMeHTaIbHOE OOHApYKEHHE
JIaBJICHHC aTMOC(EpHOTO JTaBICHHUSI.

aTMoc(epHOe JJaBlieHHE.
[TpuumnHbI CyI1eCTBOBAHUS

AHanm3 1 00bsICHEHHE OTBITOB H MPAKTUYCCKUX




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

JUISL ©3MEPEHUS

aTMOoc(hepHOTO JaBJICHUS

CUTYallHil, CBA3aHHBIX C JEHCTBUEM
aTMOC(EPHOTO JTABJICHHUS.

OObscHEHNE CyILeCTBOBAaHUS aTMOC(epblHa
3emJie ¥ HEKOTOPBIX IUIAHETaxX UK €€
OTCYTCTBHS Ha JpYyrux miaHerax u Jlyne.
OO0bsicHEeHNEe U3MEHEHHS TUNIOTHOCTH aTMOC(EPBHIC
BBICOTOM U 3aBUCUMOCTH aTMOC(HEPHOTO JaBJIE€HUS OT
BBICOTBI.

Pemenue 3anau Ha pacuér atMochepHOro
JTaBJICHMUSL.

N3ydenue ycrpoiicTBa 6apoMeTpa-aHepoua

4.4

JleiicTBUE XKUAKOCTH 1
rasza Ha MOTPYKEHHOE B
HHUX TEJIO

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

DKCnepuMeHTaIbHOE OOHAPYKEHUE JCHUCTBUSA
UJIKOCTH M ra3a Ha MOTPYKEHHOE B HUX TEJIO.
Onpenenenne BHITAJKUBAIOIIEH CUJIIBI, ACHCTBYIONICH
Ha TEJO, MOTPYKEHHOE

B JKHJIKOCTb.

[IpoBenenue u 00CYXI€HUE OTIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJIOB
KUAKOCTH, OT 00BbEMA MOTPYKEHHON

B JKHUJIKOCTb YaCTH TeJIa M OT INIOTHOCTH
JKUJIKOCTH.

Ilposepra nezasucumocmu 8bImMaIKUBAOUWEUCUNDL,
Oeticmayrowell Ha meio 8 HCUOKOCMU, OM MACCbl
mena.

HccnenoBaHue 3aBUCMMOCTH Beca Tejla B BOAE

0T 00bEMa MOTPYKEHHOM B )KUJKOCTh YaCTH TeJa.




Pewrenue 3a1a4 Ha IPUMEHEHHUE 3aKOHA
ApxuMmena U ycIoBuUs IUIaBaHUSI TEJL.

KoncTpynposanue apeomerpa win
KOHCTPYUPOBAHHUE JIOJIKH U OIIPEeIeHue €€

Irpy30N10AbEMHOCTH

Hroro no pazneny
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Pa3nen 5. PaGoTa m MomHoCTh. JHEprus

5.1

PaGora 1 MOIHOCTH

2

Mexanudeckas pabora.
MontHoCTh

DKCNEPUMEHTAIBLHOE OTIPEICIICHNE
MEXaHUYEeCKOM pabOThl CHIIBI TSHKECTUIIPH
MaacHuu T€jia U CUJIBI TPECHUS

MIPU PaBHOMEPHOM IEPEMEIICHUH TEJIaIo
FOpI/ISOHTaHBHOﬁ IMOBEPXHOCTH.

Pacuér momHocTH, pa3BUBaEMOM MPHU MOABbEMEIO
JISCTHHIIC.

Pemenue 3ama4y Ha pac4éT MEXaHUYECKON PabOTHI
1 MOITHOCTH

5.2

HpOCTI)Ie MEXaHU3MBbI

[TpocTeie MEXaHU3MBI:
pblyar, 0JIOK, HaKJIOHHasI
10ckocTs. [IpaBuio
paBHOBECHS pblyara.
[Ipumenenue npasuna
paBHOBECHS pblyara

K O6JI0KY. «30J10TO€ IPaBUIIO»
mexanuku. KIT/npocteix
MEXaHU3MOB.

IIpocTeie MeXaHU3MBI

B OBITY U TEXHUKE

OHpe,I[eJ'ICHI/IC BBIMI'PEIIIA B CHJIC ITPOCTHIX MEXAaHNU3MOB
Ha IpuMEpE perdyara, rnoABMXXHOI'O HHETIOABHUXKHOT'O
6J'IOKOB, HaKJIOHHOM IIJIOCKOCTH. Hccnenosanue YyCJ10BUs
PaBHOBCCHA pblyara.

O6Hapy>1<eHHe CBOMCTB IMPOCTBIX MCXAHU3MOB

B pa3JIMYHbIX NHCTPYMCHTAX U HpI/ICHOCO6J'IeHI/I$IX,
HCIIOJIb3YEMBIX B 6BITy N TCXHHUKC, a TAKXKC

B JKMBBIX OpraHu3Max.
SKCHepI/IMeHTaHBHOG JA0Ka3aTCJIbCTBO PaBCHCTBA

paboT Mpu NPUMEHEHUH MTPOCTHIX MEXAHU3MOB.
Omnpenenenue KIIJ[ HakIOHHON NMIOCKOCTH.




Pemenue 3anau Ha npuMeHEHUE MTpaBUiIa
paBHOBecHs pbruara u Ha pacu€r KII/]

5.3 | Mexanuueckas 4 Mexanuyeckas SHEPTHSI. DKCIepUMEHTAJILHOE OIPE/IETICHUE N3MEHEHUS
SHEPTUs Kunernueckas u KMHETUYECKOH U MOTEHIMAIBHON YHEPTUH TEIANPHU ETO
NOTEHLUaIbHAas SHEPT Usl. CKATBIBAHUH 110 HAKJIOHHOW IIJIOCKOCTH.
[IpeBpanienue ogHOTO BUAA PopMyIHpPOBAHUE HA OCHOBE UCCIIETOBAHMS 3aKOHA
MEXaHUYECKOM JHEPrun COXpaHEHUsI MEXaHUYECKOW SHEPTHH.
B JIpyroi. 3akoH OO6cyx1eHne rpaHul] IPUMEHUMOCTH 3aKOHA
COXpaHEHUs YHEPTUNB COXpaHEHUs SHEPIruu.
MEXaHUKE Pemrenne 3aau ¢ HCNOIB30BAHUEM 3aKOHA
COXpaHEHUs SHEPTUH

Hroro o pazneny 12

PezepBHOE Bpemst 3

OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




8 KJIACC

Ne Haumenosanune Komuaectso HporpaMMHoe CoZICp)KaHue OCHOBHBIE BUIBI AEATEILHOCTH 06yqafomnxcs[
n/n pa3zeIoB U TeM Hacos
y4eOHOTO MpeIMeTa
Pa3nen 1. TenjioBble ABJIEHUS
1.1 | Crpoenue u cBoiicTBa 7 OCHOBHBIE TIOJIOKEHUS HaoGmronenue u nHTEpIIpeTaIus OMbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETUYECKO N

TEOPHUU CTPOCHUS BEIIECTBA.
Macca u pasmepsl aTOMOB H
MOJIEKYJ. OMBITHI,
TTOITBEP K IAIOTIIHE
OCHOBHBI€ TTOJIOKCHHUS
MOJICKYJISIPHO-KHHETUUECKOU
TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO
Y Ta3000pa3HOTO COCTOSTHUM
BEIIICCTBA.

Kpucramnaeckue u
aMmopdHBbIE Tea.
OObBsCHEHUE CBOMCTB I'a30B,
JKUJKOCTEH U TBEPABIX TEJ
Ha OCHOBE TOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKOU
teopuu. CMauMBaHue 1

KaWUISIPHBIE SBICHUSL.
TemoBoe pacimmpenue u

CXKXaTuc

CBUACTCIILCTBYIOIIUX 00 ATOMHO-MOJICKYJIAPpHOM

CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

Pemenue 3am1a4 no oeHUBAHMIO KOJIMYESCTBA
ATOMOB HWJIA MOJICKYJI B €JMHUIIE 00BEMA
BEIIECTBA.

AHanu3 TeKCTa IPEeBHUX aTOMHUCTOB (HaIIpuUMeD,
dbparmenTa nmosmel Jlykpenus «O npupoe
BEIlCH») C U3JI0KEHHEM 000CHOBAaHUH aTOMHOM
TUIIOTE3bI (CMBICTIOBOE uTeHHE). O1eHKa
yOeIUTEeTLHOCTH ATUX 00OCHOBAHUH.
OObsicHeHre OPOYHOBCKOTO JIBH)KCHHSI, SIBIICHUS
muddy3uu U pa3Iuyuii MeXay HUMU Ha OCHOBE
MOJIOKEHUN MOJIEKYISIPHO-KHHETUYECKOM
TEOPHUH CTPOCHUS BEIIECTRA.

OO0ObscHEeHrE OCHOBHBIX Pa3InYMil B CTPOCHUH
ra3oB, )KUJIKOCTEU U TBEPABIX TEN

C MCHOJIb30BAaHUEM MOJIOKEHUN MOJIEKYISIPHO-

KUHETHISCKOM TCOpHUU CTPOCHUS BCUICCTBA.
HpOBCI{CHHC OIIBITOB ITO BbIpAallIUBAHUIO

KpHUCTAJIJIOB HOBapCHHOﬁ COJIK UJIM Ccaxapa.




[TpoBenenue u 00OBSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIINX KaWUISIPHBIE SIBICHUS U
SBJICHUE CMauMBAHMUSL.

OObscHEHUE pPOJIH KalTUJUIIPHBIX SABJICHUN

JUISL IOCTYIUIEHUSI BOJIbl B OPraHU3M PAacTEHUM.
Hab6mronenue, mpoBeeHne U 00bSICHEHNE OTIBITOB 10
HAOJIIOJICHUIO TETJIOBOTO PACIIMPEHUs Ta30B,
xuaKocten u TBEPABIX Tea.O0bsICHEHNE COXPaHEHUSI
00BbEMa TBEPBIX TEJ,TEKYUECTH KUJIKOCTH (B TOM
YHclie, Pa3HULIbI

B TEKYYECTH I Pa3HbIX KUIKOCTEN),

JaBJICHMS rasa.

[IpoBeneHue ONbITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh
JIABJICHUS BO3lyXa OT €ro 00b&Ma nHarpeBaHus Win
OXJIaX/IEHUs], U UX OOBSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO Y4EHHUSI.

AHaJIN3 TPAKTUYECKUX CUTYallU, CBA3aHHBIX

CO CBOMCTBaMM I'a30B, JKUAKOCTEH U TBEPABIX TEI

1.2

TemnoBsie IIpOLCCChI
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Temnepatypa. CBs3b
TEMIIEpaTypPhl CO CKOPOCTHIO
TEIUIOBOTO JBMIKEHHS YACTHIL.
Buytpennss sueprusi. CriocoOsbl
U3MEHEHUs BHYTPEHHEH
SHEPTHUU: TeIonepeaada u
coBepieHne padboTsl. Busl

TCIUIONICpEaaun:

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

HabGnronenue 1 00bsICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX H3MEHEHUE BHYTPEHHEN
SHEPruM Teja B pe3yabTaTe TeIuionepeaauu npadoTsl
BHEIIHHUX CHUJL.

HabOmronenue u 00bSICHEHHE OIBITOB,
00CyXIeHUE MTPAKTUIECKUX CUTYAIIHiA,




TEIJIONPOBOHOCTbD,
KOHBEKIINSI, U3JIy4CHHE.
KonnaecTBo TEnI0THI.

VY nenpHas TEII0OEMKOCTD
BenecTBa. TemiooOMeH 1
TEIIJIOBOE PAaBHOBECHE.
YpaBHeHue TETIIOBOTO
Oananca. IlnaBimenue u
OTBEp/ICBaHUE
KPUCTAJUTMYECKUX BEIIECTB.
VYenbHas TEIU10Ta ILUIABICHUS.
[TapooOpazoBanue u
KoHAeHcauus. Mcrnapenue.
Kunenune. Y aennHas Temiora
napooOpa3oBaHus.3aBUCUMOCTD
TEMITEPATYPHIKUIICHUS OT
aTMOC(hepHOTOaBIICHHUS.
BiaxxaocTh Bo3myxa.

DHeprus TOIIMBA.

VY nenpHadg TenioTa

CrOpaHUs.

[TpuHIMIBI PaOOTHI TETUTOBBIX
neurareneii KI1remmoBoro
JIBUTATEI.

TemnnoBwle ABUTaTEIN U

JIEMOHCTPUPYIOIIUX PA3IUYHbIEC BU]IbI
TEIIONePeIavyy: TETUIONPOBOHOCTD,

KOHBEKIINIO, U3TTyYCHUE.

WccnenoBanue siBJeHUS TEIIOOOMEHA

MIPY CMEMIMBAHUM XOJOAHON U rOpsYEh BOJIBI.
HabGmronenue ycTaHOBJICHUS TETUIOBOTO PAaBHOBECHUS
MEX/1y ropsiuelt ¥ XoJioAHOH Booi.Onpenenenue
(U3MepeHne) KoJIM4ecTBa TEMJIOThI, OJy4YEHHOTO BOIOM
MIPH TETI00OMEHEC HarpeThIM METAJTHYECKUM
ATTUHIPOM.

Onpenenenne (M3MepeHNne) yaeIbHON
TEeIUIOEMKOCTH BEIIIECTBA.

Pemenue 3amad, CBSI3aHHBIX C BEIYUCICHHEM
KOJIMYECTBA TEIUIOTHI U TEIJIOEMKOCTH

MIPH TETUI00OMEHE.

AHaJIN3 CUTYyallMil TPAKTUYECKOTO MUCIOIb30BaHUS
TEIJIOBBIX CBOMCTB BEUIECTB UMATEPHUAIIOB,
HaIpUMeEp, B LIEJISAX SHEProcOePeKEHUS:
TEIUIOU30JISIMS, SHEeprocoeperaome Kpblim,
TEPMOAKKYMYJISTOPHI U T. 1.

HaGmronenue siBjeHUN MCapeHUS |
KOH/JICHCALIUH.

HccenenoBanue npoiecca UCIIapeHus

Pa3IMYHBIX KUAKOCTEH.

OObscHeHue SBICHUN UCTIAPEHUS U
KOH/JIEHCAllUh Ha OCHOBE aTOMHO-




3aIHATA OKPYKAIOLIEH
Cpelpl.

3aKOH COXpaHEHHUsI U
[IpEBpALICHUS SHEPTUUB
TCIIOBBIX IIpoLeccax

MOJICKYJISIPHOTO YYCHHUS.

Habutonenue u o0bsicHeHUE Mpoliecca KUIEHUsI,B TOM
YHCJIC 3aBUCHMOCTH TeMITePaTyphl

KUTICHUS OT JIABJICHHSL.

Ornpenenenue (M3MepeHne) OTHOCUTEIBHON
BJIQYKHOCTH BO3/yXa.

Hab6mronenue npouecca miaBiaeHUs
KPUCTATMYECKOTO BEIIECTBA, HAIPUMED, JIB/IA.
CpaBHEHHE MPOTECCOB TJIABJICHUS

KPUCTATMYCCKUAX TEJT ¥ Pa3MITYCHUSTIPH
HarpeBaHWN aMOP(HBIX Tell.

Onpenenenue (M3MepeHne) yaeIbHON TeTUIOTHI
TUTABJICHUS JIbJA.

OObsicHEHWE SBJICHUH TJIABJICHUS U

KPUCTAJUIM3AI[MU HA OCHOBE aTOMHO-

MOJIEKYJIIPHOTO yUYCHHUSI.

Pemmenue 3aga4, CBA3aHHBIX C BBHIYUCICHHEM
KOJIMYECTBa TEIUIOTHI B MpOIEccax TeIionepeaadn
IIPU IJIABJICHUU U

KPUCTAJUIM3AUH, UCTIAPEHUH U KOHACHCAUU. AHAIIN3
CUTYyaluil MPaKTUYECKOTO MPUMEHEHUSSABICHUN
IUTABJICHUS U KPUCTAJUTM3AINH, HAIIPUMEp, OTy4YeHHe
CBEPXYHCTHIX MAaTEPHUAJIOB, COJIEBAs TPEiKa U Jp.
Ananus paboTsl U 00bSICHEHHE TPUHIINIIA

JEHCTBUS TEIJIOBOTO JBUTATES.

Brruncnenue koau4ecTBa TeIIOTHI,




BBIJICJISIFOIIETOCS TTPU CTOPAHUU PA3TNYHBIXBUJIOB
torumBa, U KII/] auraresns.

OO0cyx1eHre KOJIOTHYECKUX TTOCIIEICTBUMA
WCIIOJIb30BAHUS IBUTATEJICH BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U THIPOIIIEKTPOCTAHIIUN

Hroro mo paznery 28
Pa3nen 2. DjiekTpuYecKue U MATHUTHBIE SIBJICHHUS
2.1 | Dnekrpuyeckue 7
3apsIpl.
3apsKEHHbIE TEJa UUX
B3aUMOJICCTBUS

DIeKTpu3anus Tell.

JIBa posia aneKTpUIeCKuX
3apsaa0B. Bzaumopeiictere
3apsSKCHHBIX TEll.

3akon Kynona (3aBUCHMOCTB
CHJIBI B3aUMOIEUCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apsJI0B U
PACCTOSHUS MEX1y TeJlaMu ).
DIIEKTPUYECKOE TOJIE.
Hanpsoxénnoctb
ANEKTPUYECKOTO MOJIS.
[Ipunun cyneprno3unuu
ANEKTPUYECKUX MOJIeH

(Ha KaYECTBEHHOM YPOBHE).
Hocutenu snexrpuueckux
3aps0B. DJIEMEHTapHBII
SIEKTPUYECKUH 3apsil.

Crpoenue atoma.
[IpoBonHMKY U

HabGmronenue u mpoBeicHUE OTIBITOB

10 JIEKTPU3AIUH TEJ MPU COTPUKOCHOBEHHUH H
WHIYKIIUEH.

HaOimronenne n 00bsICHEHNE B3aUMO IEHCTBU
OJTHOMMEHHO M PA3HOMMEHHO 3apsKEHHBIX TEI.
OO0bsicHEHNE IPUHIIKTIA JIEHCTBUS JIEKTPOCKOTIA.
OObsicHEHUE SBIICHUH DJICKTPU3AIUN TTPU
COTIPUKOCHOBEHUH TEJI U MHIYKITUEHC
HCIOJIb30BaHUEM 3HAHUM O HOCUTEIIAX
AJICKTPUYECKUX 3apsI0B B BEIIECTBE.
Pacrio3snaBanue U 0ObsICHEHUE SIBJICHUIH
AJICKTPHU3ALMK B TIOBCETHEBHOM JKU3HHU.
HabGnronenue v 00bsICHEHHE OIBITOB,
WTIOCTPUPYIOIIMNX 3aKOH COXPAHEHUS
AIICKTPUYECKOTO 3apsiia.

HaGroneHue onpITOB 110 MOJISTUPOBAHHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJISTHA
MPOBOJAHUKY U AUAICKTPUKH




TUAJIEKTPUKHU. 3aKOH
COXPAHEHUS JIEKTPUUECKOTO
3apsja

2.2

ITocTossHHBIM
AIEKTPUYECKUNA TOK
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DIEeKTPUYECKUM TOK.
VYcnoBus CyniecTBOBaHUS
AIEKTPUYECKOTO TOKA.
HcTouHnKH MOCTOSTHHOTO
TokKa. JleiicTBus
AIEKTPUIECKOTO TOKA
(TemoBoe, XUMHYECKOE,
MAarHuTHOE).
DJIEKTPUYECKUI TOK B
KUJKOCTAX U rasax.
DIIeKTpUYECKas 1IETb.
Cuna Toka. DNeKTpuIecKoe
HaIlpsKEHUE.

COHpOTI/IBJ'IeHI/Ie IMPOBOJJHHKA.

VY enpHO€ CONpOTUBIICHUE
BenlecTsa. 3akoH Oma s
y4acTKa 1.
IlocnenoBarenpHOE U
napasuieibHOE COSTMHEHUE
MIPOBOTHUKOB.

PaboTa 1 MOIIHOCTE
3IEKTPUYECKOTO TOKA.
3akoH JIxoyna—Jlenna.
DIEKTPUYECKUE LENHU U

HaGmnronenue pa3nuyHbIX BUJIOB ACUCTBUS
AIEKTPUUECKOTO TOKA U OOHAPYKEHUE STUXBUIIOB
JNEUCTBUS B NIOBCEIHEBHON KU3HU.

Hab6mronenre BOZHUKHOBEHUS Ta30BOTO pa3psiian
ANEKTPUYECKOTO TOKA B )KUJIKOCTH

COopKa U UCTIBITAHHUE AIEKTPUIECCKON 1IETTH
MMOCTOSTHHOTO TOKA.

N3MepeHne cuibl TOKa aMIIEPMETPOM.
N3MepeHne 3neKTpruIeCcKOTro HapsKEHUS
BOJIbTMETPOM.

[TpoBeneHue u 0OBSICHEHUE ONIBITOB,
JIEMOHCTPUPYIOIINX 3aBUCUMOCTb
3JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOJTHUKA OT €T0
JUTUHBI, TUJIOIIA/IU MOMEPEYHOI0 CEUCHUSIU MaTepraia.
HccnenoBanme 3aBUCHMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO Yepe3 pe3ucTop,

OT COMPOTUBJICHUS PE3UCTOPA U HAMPSHKEHUSHA
pe3ucTope.

[IpoBepka npaBuiia CIOKEHUS HAIPSHKEHUUITPU
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

IIpoBepka nmpaBuiia Juist CUIIbI TOKA

[IPY TIapaJUIEIbBHOM COEIMHEHUN PE3UCTOPOB.




noTpeOuTETN
JIEKTPUYECKON YHEPTUHB
obITy. KopoTkoe 3aMbikaHue

AHanu3 cuTyauui nocie0BaTeIbHOIO U

[apajuIeIbHOTO COEIMHEHUS IPOBOJHUKOBB

JIOMAILIHUX JIEKTPUUYECKUX CETSIX.

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

Ornpenenenue pabOTHI AITEKTPUIECKOTO TOKA,
IPOTEKAIOIET0 YEPE3 PE3UCTOP.

Omnpenenenre MOITHOCTH 3JIEKTPUYECKOTO TOKa,
BBIJIETIIEMOU Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepes3 JIAaMIIOUKY
oT HanpsbkeHus Ha Hel. OnpenenenneKIl/] Harpesarens.
HccnenoBanue npeodpazoBaHus SHEPTUUTIPU

noabEME rpy3a JIEKTPOIBUTATENIEM.

OO0bsicHEHHEe YCTPONCTBA M MPUHITUTIA JCHCTBUS
JOMAIIIHUX JIEKTPOHArpeBaTeNbHbBIX TPHUOOPOB.
OObscHeHrEe TPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIIMIA ISHCTBUSA MIABKUX MPEAOXPAHUTEIICH.
Pemenue 3a1a4 ¢ UCMoJIb30BaHUEM 3aKOHA

Jxoyna—Jlena

2.3

MarsuTHBIC SIBICHUS

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

HccnenoBaHne MarHUTHOTO B3aUMOACHCTBHS
MNOCTOAHHBIX MarHuTOB.

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

HccnenoBanne MarHUTHOTO B3aUMOICHCTBUSA




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

AJIEKTPOMArHUTOB

B TEXHUKeE. /[elicTBUE
MAardUTHOTO ITOJIS

Ha MPOBOHUK C TOKOM.
DIIEKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnons3oBanne
3JIEKTPOJBUTATENEH

B TEXHUYECKUX YCTPOMUCTBAXH Ha
TpaHCIOPTE

IMOCTOSIHHBIX MArHUTOB.
N3yyeHne MarHuTHOTO TOJISI MOCTOSTHHBIX MarHUTOB MPHU
X 00beIMHEeHUH U pasneneHuu.lIpoBenenne onbITOB M0
BHU3YyaJIU3aIMH TI0JIS IIOCTOSTHHBIX MarHUTOB.

N3yyenue siBjeHUS HAMarHUYMBaHUS BEIIECTBA.
UccnenoBanue nercTBUS SJIEKTPUYECKOTO TOKA HA
MarHuTHYIO CTPEIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX

3aBUCHUMOCTD CHJIBI B3aMMO/ICHCTBUSI KaTYIIKA

C TOKOM M MarHWTa OT CUJIbI U HANIPABJICHUS TOKAB
KaTyIIIKe.

AHanu3 CUTyaruil MpakKTHYECKOTO MPUMEHEHUS
AJIEKTPOMATrHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOKCTBAX, IPOMBIIIUICHHOCTH, MEUITUHE).
N3ydeHnne nelcTBUSI MAarHUTHOTO MOJISTHA

MIPOBOJIHUK C TOKOM.

N3yuenne NEUCTBUA AIIEKTPOIBUTATEIIS.
N3mepenne  KIIJ[  snexkrponBuratenbHOU
YCTaHOBKH.

Pacrio3naBanue v aHaIu3 pa3IudHbIX

MIPUMEHEHUM JIEKTPOIBUTATENCH

(TpaHCcnopT, OBITOBBIE YCTPOMCTBA U AP.)

24

DneKTpoMarHuTHas
WHIYKIUS

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

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




Crioco6bI mosTyueHHs
JIEKTPUYECKON SHEPTHH.

DIIEeKTPOCTAHIIUU
Ha BO300OHOBIIEMBIX

HNCTOYHHKAX SHEPTHUU

Hroro mo paznery 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




9 KJIACC

Ne HaumenoBanune Komuaectso HporpaMMHoe CoZICp)KaHue OCHOBHBIE BUJIBI AEATEILHOCTH 06yqafomnxcs1
n/n pa3zeIoB U TeM acos
y4eOHOTO MpeIMeTa
Pa3nen 1. Mexanuueckue siBJIeHUSA
1.1 | Mexauuueckoe 10 MexaHU4ecKoe ABHKCHUE. AHanu3 1 00CyXJIeHHE Pa3TUIHBIX IPUMEPOB

NIBIKEHUE U CIIOCOOBIETO
OITUCAHUA

MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBHKCHHS.
PaBHOMEpHOE
MPSIMOJIMHENHOE JIBUKEHHUE.
HepaBuomephoe
NPSIMOJIMHENHOE JBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsI
CKOpOCTb TeJIa IPU
HEpPaBHOMEPHOM JIBUKEHUHU.
Yckopenue.
PaBHOyCKOpeHHOE
HNPSIMOJIMHEMHOE IBKEHHE.
CBoOo1HOE TIaZIeHHE.
Omnbithl [Manuies.
PaBHOMEpHOE IBH>XKEHUENO
OKPYXHOCTH.

[lepuon u yactoTa
obpatenus. JIuneiinas u
YTJI0Bast CKOPOCTH.

MEXaHUYECKOTO JIBHKCHUSI.

OO0cyx1eHre TpaHuI] MPUMEHUMOCTH MOCIN
«MaTepualibHas TOYKa.

OrnucaHre MEXaHMYECKOTO JBYKCHHS Pa3TUIHBIME
criocobamu (ypaBHEHHE, Tabnuia, rpaduk).

AHaMH3 )KU3HESHHBIX CUTYaIlHH, B KOTOPBIX
MPOSBIISETCS OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI.

Habmonenne MexaHn4ecKoTo JABMKEHUS Tea
OTHOCHUTEIJIbHO Pa3HbIX TEJ OTCUETA.

CpaBHEHME TTyTE€W U TPACKTOPUIA IBUKEHHUS OJTHOTO U
TOT0 K€ TeJla OTHOCUTEIHHO Pa3HBIXTE OTCUETA.
Amnanus tekcrta ['anmies 00 OTHOCUTENBHOCTH
JBUKEHUS; BBIIIOJHEHUE 3aJJaHUM 110 TEKCTY
(CMBICITIOBOE YTCHHE).

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHHS OpycKa
WIH JIBIKEHUS [IApPHUKA M0 HAKJIIOHHONIUIOCKOCTH.
Ananus u o6cyxeHIe Croco0oB




[HentpocrpemurensHOe
YCKOpeHue

npUOIMKEHHOTO ONPEAETICHUS] MTHOBEHHON
CKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO

JBIDKEHMS (IIapUKa B KUJKOCTH, MOJICIU
AJIEKTPUYECKOr0 aBTOMOOWIIS U T. I1.).
Ornpenenenue mMyTH, NPOUACHHOTO 3a JTaHHBIHI
IIPOMEXKYTOK BPEMEHH, U CKOPOCTH TeJla

10 rpauKy 3aBUCUMOCTH ITYTH PaBHOMEPHOTO
JBIKEHUS OT BPEMEHH.

OO6cyx1eHre BO3MOKHBIX IPUHIIUIIOB JIEHCTBUS
MpUOOPOB, U3MEPSIONIUX CKOPOCTH(CITUIOMETPOB).
Brrunciienre nyti 1 CKOpOCTH IIPU
PaBHOYCKOPEHHOM IPSIMOJIMHENHOM JBUKEHUUTEINA.
Ornpenenenne NpoIEHHOTO TyTH U YCKOPEHHUSIIBXKEHUS]
Tena 1o rpaduky 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIUHENHOTO
JBUKECHHUS TE€JIA OT BPEMEHHU.

Ilposepka cunomeswi: eciu

npU PA6HOYCKOPEHHOM OBUINCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCAKAK PO
HeYEeMHbIX Yuces, mo cOomeemcmeayoumue
NPOMEMNCYMKU BPEMEHU

O0OUHAKOBYI.




OrnpezenieHne YCKOpEHUs Tela Ipu
PaBHOYCKOPEHHOM JABHKEHUUIIO

HAKJIOHHOM IIJIOCKOCTH.

N3mepenue nepruoaa v 4acToThl 0OpaleHusaTesna
0 OKPY>KHOCTH.

OrnipezienieHne CKOPOCTH PABHOMEPHOTO
JBIKEHUS TEJIa 110 OKPYKHOCTH.

Pemenue 3anau Ha onpeneneHne
KMHCMATHYCCKUX XapaKTCPHUCTUK
MCXaHNYCCKOI'o IBMKCHHUA pa3jIMYHbIX BUIOB.
Pacnio3naBanue u mpuOIMKEHHOE OTMMCAaHUE
Pa3IMYHBIX BUAOB MEXAaHUYCCKOTO IBVMKCHUS B
MIPUPO/IE ¥ TEXHUKE (HA TpUMEpPaxX CBOOOTHO
MaJaronUX TeJ, ABUKEHUS KUBOTHBIX,

HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB H JIP.)

BsaumoelicTtBue e 20 Ilepseii  3akoH  HproTOHA. HabGmronenue u 00CyX1€HUE OTBITOB
Bropoit 3akon HbrotoHa. C IBWOKEHUEM TeJla TP YMEHBIIEHUU BIUAHUALPYIUX
Tperuit  3akon  HeroToHa. TeJI, IPENATCTBYIOLINX IBUKEHUIO.
ITpuHIHI CYNepHo3HIUUCHIL Ananu3 tekcra ["anuies ¢ onMcaHueM MbICIEHHOTO
Cuina ynpyroctu. 3akon ['yka. AKCIIEPUMEHTA, 000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
Cuna TpeHHs: CHIIa TPeHNUs BBINOJIHEHHE 3aJaHUH 110 TEKCTY (CMBICIIOBOE
CKOJIbXKEHUS, CUJIa TPEHUS YTEeHHME).
[IOKOs, APYTUE BUABITPCHUS. OO6cyxkeHrne BO3MOKHOCTHU BBITIOJHEHUA3aKOHA
Cuiia TSXKeCTH U 3aKOH WHEPLUHU B Pa3IUYHBIX CUCTEMAX OTCUETA.

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




YckopeHnue cBOOOHOTO
nazeHus. J[BrmkeHue riaHeT
Bokpyr Counna. [lepas
KOCMUYECKasi CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBecue maTepuabHON
TOYKU. AOCOIIOTHO TBEPIOE
Teno. PaBHoBecue TBEPAOTO Temna
C 3aKPEIUIEHHOMN OChIO
BpaiieHus. MOMEHT CHUJIBI.
LlenTp TsxecTn

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

1 YCKOPEHHOM JIBMYKEHHH OTHOCUTEIILHO
KaOMHeTa (PU3UKH.

JlelicTBUS C BEKTOpaMU CUJI: BBITIOJHEHUE
3a/IaHHH TI0 CJIO’KEHUIO U BRIUUTAHUIO BEKTOPOB.
Hab6mronenue n/unv npoBeieHHE OIBITOB,
JIEMOHCTPHUPYIOITUX 3aBUCUMOCTh YCKOPEHUSITENAa OT
MIPUJIOKEHHOM K HEMY CHUJIBI M MacChITENA.
Ananus 1 00bICHEHHE SABICHUN

C HCTIOJIb30BaHNEM BTOPOTO 3akoHa HbIOTOHA.
Pemenue 3a1a4 ¢ ucnosib30BaHUEM BTOPOTO 3aKOHA
HproToHa 1 npaBuiia CI0XKEHU CHJL.
OnpeneneHne )KECTKOCTU MPYKUHBI.

AHanu3 cuTyarnuii, B KOTOPBIX HAOII0AI0TCsI
ynpyrue nepopmanuu, U ux o0bsICHEHNE

C UCIOJIb30BaHUEM 3aKoHa ['yka.

Pemienue 3aau ¢ ucnosib3oBanueM 3akoHal 'yka.
UccnenoBanue 3aBUCUMOCTH CHIIbI TPEHUS
CKOJIB)XEHUS OT CUJIbl HOPMAJILHOTO JIABJICHUSI.
OO6cyxieHre pe3yabTaToB UCCIIEIOBAHUS.
Onpenenenue KodhHUIIMEHTA TPESHUS
CKOJIbKECHUS.

N3Mmepenue cuibl TpEHUS MOKOSI.




Pemenue 3anad ¢ ucrnonp3oBaHueM (HpOPMYITBLIIIS
CHUJIbI TPEHUS CKOJIbKEHUSI.

AHanu3 IBMKEHUS TeJ TOJIBKO MO ACHCTBUEMCHUIIBI
TSXKECTU — CBOOOIHOTO TIAJICHUSI.

OObscHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOO/IHOTO TIAJICHUSI OT MACCHI TeJa.

OueHka BEIWMYMHBI CHUJIBI  TATOTEHUS,
JefcTByIOIEN MEXIy ABYMS TeslaMu (Ui
Pa3HbIX Macc).

AHann3 IBMKeHU HeOSCHBIX TEIIION
JIEHCTBUEM CHIIBI TATOTEHUS

(c uCroJIb30BaHNEM JOTIOTHUTEIHHBIX
HMCTOYHHUKOB WH(OPMAITIN).

Pemenue 3a1au ¢ UCMOJIb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (POPMYIIbI

JUIS pacuéra CHIIbI TSDKECTH. AHAIU3
OpUTHHAJILHOTO TEKCTa,

OTIMCHIBAIOIIETO MPOSBICHUS 3aKOHA BCEMUPHOTO
TATOTEHUS; BBIMIOJIHEHHE 3aJAHUIIIO0 TEKCTY
(CMBICITIOBOE UTEHHE).

HabGmronenue u 00Cy»KIeHUE OTIBITOB

110 U3MEHEHUIO Beca Tejia MPH YCKOPEHHOM
JBUKEHUU.

AHanu3 ycioBHii BO3HUKHOBEHUSI HEBECOMOCTUHU
Neperpy3KH.

Pemienue 3aga4 Ha OIIpCACIICHHUEC BECA TCJIa
B Pa3JINYHLBIX YCIIOBUAX.




AHanu3 cuJ, IeUCTBYIOIIKX HA TEJIO,
MOKOSIIIIEECs Ha OTOPE.

Ornpezenenue HeHTpa TSHKECTH Pa3IMUHbIX TE

1.3.

3aKOHbBI COXpaHEHUs

10

HNmnynsc tena. U3menenue
uMITysbca. IMIynec Cuiibl.
3aKOH COXpaHEHMs] UMITYJIbCA.
PeaktuBHOE NBUXKEHUE.
Mexanudeckas paboTta u
MOIIIHOCTE. PaboTa cui
TSDKECTH, YIPYTOCTH, TPEHUSI.
CBs13b SHEPrUM U pabOTHI.
[TorenumanbHas sHEprUs TENA,
MOJHATOTO HaJ MOBEPXHOCTHIO
semuin.IloTeHnnansHas
SHEPrus C:KaToU MPYKUHBI.
Kunernueckas sHeprus.
TeopeMa 0 KHUHETUYECKOI
SHEpruu. 3aKOH COXPAHECHUS
MEXaHU4ECKOM 3HEprun

Habumtonenue u o6Ccyx1eHre ONbITOB,
JEMOHCTPUPYIOLIUX [Iepeaady UMITYyJIbCca

IIPU B3aUMOJICHCTBHH TEJl, 3AKOH COXPAHECHUS
UMITyJIbCa MPHU a0COJIIOTHO YIIPYrOM U HEYIIPYTroM
B3aNMMOJICHCTBUH TEJl.

AHanu3 cUTyaIui B OKPYXarolen KU3HHUC
WCITOJIb30BAHNEM 3aKOHA COXPAHEHUS UMITYJIbCa.
Pacrio3naBanue sIBIEHUSI pEaKTHBHOTO

JBIDKCHHSI B TIPUPOJIC U TEXHUKE.

[IpuMeHeHne 3aKk0OHA COXpaHEHUST UMITYJIbCA JIJIS
pacuéra pe3y/nbTaToB B3aUMOJCHCTBUS Te(Ha
IIpUMepax Heynpyroro B3auMOJICHCTBHS, YIIPYroTro

[EHTPAIHHOTO B3aUMOACHCTBHS IBYXOIMHAKOBBIX TE,

OJIHO M3 KOTOPBIX

HEIOIBUKHO).

Pemrenue 3a1a4 ¢ MCIOJIL30BAaHUEM 3aKOHA
COXPaHEHHUS UMITYJIbCA.

Omnpenenenue pabOThl CHIIBI YIPYTOCTH MPH
oIbEME rpy3a c HCIIOJIb30BAHUEM
HEMOJBW)KHOTO M IIOJBHKHOIO  OJIOKOB.
M3mepeHne MOITHOCTH.

N3Mmepenne NoTeHIUaIbHOW DHEPTUH YIIPYTO
ne(OpMHUPOBAHHON TPYKHUHBI.




H3mepenne KHHETUYECKON SJHEPTUU TeJlaro
JUIMHE TOPMO3HOTO ITyTH.

OKCIepUMEHTAIbHOE CPAaBHEHNE U3MEHEHUS
MIOTEHIMAIbHOW ¥ KUHETUYECKOM SHEPIUil TeJanpu
IBIDKEHUH 110 HAKJIOHHOU INIOCKOCTH.
DKcrepuMeHTalIbHas IPOBEPKa 3aKOHA
COXpaHEHUsI MEXaHNYECKOW SHEPTUH pU
CBOOOHOM ITaJCHUM.

[IprMeHeHne 3ak0Ha COXpaHEHUs
MEXaHU4ECKOM SHEPruu IS pacuéra
MOTEHIMATBHON U KWHETUYECKOW SHEPrui Tena.
Pemenne 3a1a4 ¢ UCNOJIB30BaHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKON SHEPTUU

Hroro o pazneny 40

Pasznen 2. Mexannyeckue K0Je0aHUA M BOJTHBI

2.1 | Mexanndeckue 7 KoneobarensHOE NBUKEHHE. HaoOironenue xojiebaduii o AeiiCTBUEM CHIT
KoJie0anus OCHOBHBIE XapaKTEPUCTHKH TSDKECTU U YIIPYTOCTH U 0OHAPY)KEHHE TT0100HBIX

KOJICOaHMI: TIEPHO/I, 4acTOTa,
aMIUTUTY/IA.
MarteMaTHYECKHI U
NPY>KUHHBIA MasTHUKH.
[IpeBparienue s3HEPrunIpu
KoJIe0aTeIbHOM JIBMKEHHUHU.
3aryxaromiue KoneOaHusl.
BoinyxaeHHbie KonebaHus.
Pe3onanc

KOJIeOaHUH B OKPY)KAIOIIIEM MHUPE.

Amnanuz xosnebGaHuii rpy3a Ha HUTHU WHA
npyxune. OnpeneneHne 4acToThl
KoJe0aHU MaTeMaTHYeCcKOro U MPYKMHHOTO
MasITHUKOB.

HaGmronenue u 0ObsICHEHUE SIBJICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH MEPHOIA
KoJeOaHu# MOABEIICHHOTO K HUTHU IPy3a0T

JJINHBI HUTH.




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

KOJICOaHUH TPYKHHHOTO MasiTHUKA OT MacChIrpy3a u
YKECTKOCTHU MPYKUHBI.

[IpumeHeHre  MaTeMaTHYECKOTO H  TPYKHHHOTO
MasTHUKOB B KauecTBe MOJENeH Ui OINMUCAHUS
KOJIeOaHUH B OKPYXKAIOIEM MHPE.

Pemrenne 3amav, CBS3aHHBIX C BBIUYMCICHUEM WU
OIIEHKOM YacTOTHI (TIepro/1a) KoJieOaHu!

Usmepenue yckopenus c60600H020 nadeHus

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHandecKre BOJIHEI.
CBolicTBa MEXaHHUYECKUX
BOJIH. [IpoonbHbIE N
MOIepeyYHbIe BOJIHBI. [[nHa
BOJIHBI U CKOPOCTbH €€
pacnpocTpaHeHUS.
MexaHn4YecKHe BOJIHEIB
TBEPJIOM TEJIE,
celicMUYeCKrEe BOJIHEI.
3ByK. ' poMKOCTB 3ByKa 1
BbIcOTa TOHA. OTpakeHue
3Byka. MHOpa3Byk u

yIABTPa3BYK

OOGHapyXeHre U aHAJIN3 BOJIHOBBIX SIBJICHUIB
OKpYIKaIOIIeM MHUPE.

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

OT YacCTOTHI (B TOM YHKCIIE, C UCIIOIb30BaHUEM
MY3BIKAJIbHBIX HHCTPYMEHTOB).

Habmionenue v 00bsICHEHNE SIBICHUS
aAKyCTHUYECKOTO PEe30HaHCa.




AHanu3 OpUTrHHAIBHOTO TEKCTA, MOCBSIIEHHOTO
WCIIOJIH30BAHUIO 3BYKA (WJIH YJIBTPA3BYKa)
B TEXHHKE (IXOJIOKAIHS, YIBTPA3BYK
B MEJIMLIMHE U JIp.); BBIOJIHEHNUE 3aJJaHUIIIO0
TEKCTY (CMBICIIOBOE YTEHHUE)
Hroro no pazneny 15
Pa3nen 3. DjileKTpOMArHUTHOE MOJIe M YJIEKTPOMATHUTHBIE BOJIHBI
3.1 | DIeKTpoMarHuTHOE 6 DNIeKTPOMarHuTHOE TOJIE. [TocTpoenue paccyxaeHui, 000CHOBBIBAIOIINX
roJjie u DNIEeKTPOMAarHUTHBIE BOJTHBI. B3aUMOCBSI3b JIEKTPUUECKOTO ¥ MATHUTHOTO TOJICH.
AIEKTPOMArHUTHBIC CaolicTBa DKCnepuMEHTaIbHOE U3YyYEHUE CBOMCTB
BOJIHBI 3JIEKTPOMArHUTHBIX BOJIH. OJICKTPOMArHuTHBIX BOJIH (B TOM YHHUCJIC C
IIIxamna 3JIEKTPOMAarHUTHBIX IIOMOIIIBIO MOOHIILHOTO TeJ'Ie(l)OHa).
BoyH. Ucnmonp3oBanue Anamm3z PEHTI'CHOBCKHUX CHUMKOB
3JIEKTPOMAarHUTHBIX BOJTHIIS 9CJIOBEYECKOr0 OpranmusMma.
COTOBOI1 CBSI3M. AHaJIN3 TEKCTOB, OMMCHIBAIOIIUX MPOSBICHUS
DJIeKTpOMAarHUTHAs IPUPOIA 3JIEKTPOMAarHUTHOTO U3JIyYEHUs B IPUPOJIE: KHUBbBIC
cBera. CKOPOCTh CBETA. OpraHu3MbI, U3JIy4eHUsI HEOSCHBIX TEI(CMBICIIOBOE
BosHOBBIE CBOTiCTBA CBETa YTCHHE).
Pacnio3HaBaHnue v aHaIM3 pa3IMYHbIX
MIPUMEHEHUM AIEKTPOMArHUTHBIX BOJIHB
TEXHHKE.
N3yyeHue BOIHOBBIX CBOMCTB CBETA.
Pemmenue 3agau ¢ ucnoab3oBaHueM popmyi s
CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIUHBI
BOJIHBI M YaCTOTHI CBETA
Uroro no pazneny 6




Pa3gen 4. CBeToBbIE AIBJICHUSA

4.1 | 3aKoHEI
pacmipocTpaHeHHUS
cBeTa

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

[Ipenomnenue cBera. 3akoH
npenomiieHus ceera. [lomHoe

BHYTPEHHEE OTPAXKEHHE CBETA.

HNcnonp3oBaHue moJIHOTO
BHYTPECHHETO OTPKCHHS B
ONTUYECKUX CBETOBOJAX

HaGuroieHune orbIToB, JEMOHCTPUPYIONTIX
SIBIICHUE MTPSMOJIMHEHHOTO pacIIpOCTPAHCHUSACBETA
(BO3HUKHOBEHHE TE€HU U MOJIYTEHH),

U X HHTEPIPETAIUS C UCTIOTb30BAaHUEM

MOHSITHSI CBETOBOTO JTyda.

OO0bsicHEeHNE U MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHUIA.

HccenoBanue 3aBUCUMOCTH yIJTa OTPAKCHHS
CBETOBOTO JIyya OT yIJia MMaJIeHuUs.

N3ydenne cBOMCTB H300pakeHHsI B INIOCKOM
3epKaiie.

HaOironenue 1 00bICHEHNE ONIBITOB

0 MOJTyYEHUI0 N300pakeHH B BOTHYTOM U
BBINYKJIOM 3epkaniax. HaOmoaenue u

00BsICHEHHUE OIBITOB IO MPEJIOMIICHHIO CBETA Ha
IpaHULIEe Pa3IUYHBIX CPEl, B TOM YUCIIE OIBITOB C
MOJIHBIM BHYTPEHHUM OTPa’KEHUEM.

HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMIICHHS OT
yrja MnajgeHusi CBeTOBOTO Jy4aHa IPAHULIE «BO3AyX—
CTEKIIO».

Pacnio3naBanue sBI€HUI OTPaKEHUS U
MPETOMIICHUS CBETa B MIOBCETHEBHON KHU3HU. AHAIN3
U 00BSICHEHHE SIBJICHUSI ONITUYECKOTOMHUPAXKa.

Penienue 3agay ¢ HCIOJIb30BaHHUEM 3aKOHOB
OTpPAKCHUA U ITPCIIOMIJICHU CBETA




4.2 JIMH3EI ¥ OIITHYECKHE 6 JIunza. Xox nyden B JIMH3E. [Tosryuenne n300pakeHUIA ¢ TIOMOIIIBIO
puOOpHI OnTuueckast cucrema coOuparoliei U paccenBarolel JIUH3.
¢doToanmapara, MUKPOCKOIAan Omnpenenenne GOKYCHOTO PACCTOSHUS U
teneckona. ['1a3 kak ONITUYECKOM CHIIBI cOOMparoie JTMH3bI. AHAIIU3
OTITHYECKAsi CUCTEMA. YCTPOMCTBA U IPUHIUTIA IEHCTBUSTHEKOTOPBIX
bnuzopykocts u ONTUYECKUX NTPUOOPOB: poToanmapara,
JaITbHO30PKOCTh MHUKPOCKOTIA, TEJIECKOTIA.
V3ydeHre MoIemH ri1a3a Kak ONTHYECKOM
CUCTEMbI. AHAIN3 SIBJICHUN OJIM30PYKOCTHH
JATbHO30PKOCTH, TIPUHIIUTIA JICHCTBUS
OYKOB
4.3 | Pasnoxxenue Oeoro 3 Pasnoxkenme 6eI0ro cBeTa HaGmronenue pasnoxxeHus 6eJI0ro CBETaB
CBCTa B CIICKTP B criekTp. OnbiThl Hht0TOHA. CIICKTP.
CIO’KeHHE CIIEKTPATbHBIX HabGmronenue u 00bsiICHEHNE OTIBITOB
IIBETOB. Z[chepcnﬂ CBETa 110 MOJIYYC€HHIO Oemnoro ceera IIpHU CJIOKCHUHNCBETA
pa3HBIX IIBETOB.
[IpoBenenue u 0OBICHEHUE OTIBITOB
10 BOCIIPUATHUIO LIBETA MPEIMETOB IIPU UX
HaOJIIOICHUH Yepe3 IIBETOBbIC (PHIIBTPHI
(LIBETHBIC OYKH)
Wtoro mo pazneny 15
Pa3nen 5. KBanToBbBIE IBI€HUSA
5.1 | Ucnyckanue u 4 OmnsiTel Pezepdopaa u O6cyxaenue 1enu onsIToB Pezepdopaa mo

TIOTJIOIICHHUE CBETA
aTOMOM

IIJIAHETapHAsk MOJIENIb aTOMA.
Mogens aroma bopa.
Hcnyckanue u norsouieHue

HCCICA0OBAaHUIO aTOMOB, BBIJIBUXKCHHUC
THUIIOTE3 O BO3MOKHBIX PE3YyJIbTATaX OIBITOB
B 3aBUCHUMOCTH OT IIPCAIOJIaracMoro CTpoCHHUA




cBera aroMoM. KBaHTBL.
JInHelyaTele CIIEKTPHI

aTOMOB, ()OPMYJIMPOBAHNE BHIBOJIOBU3
PE3yJIbTaTOB OIIBITOB.

OO0cyx1eHre MPOTUBOPEUNH TIIIAaHETAPHOU MOJIEIH
aToMa ¥ OCHOBAaHMM Ju1s runoressl bopa o
CTallMOHApHBIX opOuTax 31exkTpoHoB.Habntonenue
CIUIOIIHBIX U JIMHEHUYATBIX CIIEKTPOB U3ITy4EHUS
Pa3IUYHbBIX BELIECTB.

OObscHEHNE IMHEWYaThIX CIIEKTPOB U3Ty4EHUS

5.2

CrpoeHue aToMHOTO
spa

PanmnoaktuBHOCTH. ANb(a-,
Oera- U TaMMa-U3ITy4EeHHUS.
CtpoeHue aToMHOTO sipa.
Hyxnonnas Mozenb aTOMHOTO
anpa. 3oTonsl. PagnoakTrBHbBIE
npeBpaienus. [lepuon
noJiypacrnajia aTOMHBIX SiA€p

OO0cyx1eHre BO3MOKHBIX THIIOTE3 O MOJIETISX
CTPOCHHS si/Apa.

Ornpenenenue coctaa sijiep Mo 3aJaHHBIMMACCOBBIM U
3apsIOBBIM YUCIIAM H

110 MOJIO’KEHHIO B MIEPUOANIECCKON CUCTEME
3JICMEHTOB.

AHanu3 W3MEHEHMsI COCTaBa sjpa M €ro
MOJIOXKEHHUS B MIEPUOJMIECKON CUCTEMEIPH Ol
PaAMOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL IO TOTOBBIM
doTorpadusm.

OO6HapykeHue 1 u3MepeHue paaualuoHHOro(oHa ¢
MTOMOIIIBIO JIO3UMETPA, OIIEHKA €r0 HHTEHCUBHOCTH.
AHanu3 OMOJIOTHYECKUX U3MEHEHUH,
MPOUCXOISIIHNX MO ICHCTBUEM

PaANOAKTUBHBIX U3ITYy4CHUH.

Hcnonp30Banne paaAMOaKTUBHBIX U3Ty4YEeHUN

B MEIMIIMHE




5.3 | SAnepusie peakuuu 7 SnepHblie peakuu. 3aKOHBI Pemenue 3a1a4 ¢ ucmoap30BaHNEM 3aKOHOB
COXpaHEHHUs 3aps10BOrO U COXPAaHEHHUS MACCOBBIX U 3apsIOBBIX YHUCET HA
MaccOBOI'O YUCEI. DHEprus OIpEeeNIEHUE PE3YIbTATOB AJIEPHBIX PEaKIUii;
CBSI3M aTOMHBIX siziep. CBs3b aHaJIN3 BO3MOYKHOCTHU WJIM HEBO3MOXKHOCTH
Macchl ¥ 3Hepruu. Peakunu AIEPHOMN pEAKLUU.
CUHTE3a U JIeIICHUS Jep. OreHka 3HEpIrUH CBA3HM sIIEp € UCTIOJIb30BaHUEM
Wcrounuku sneprun ConHuan bopMyinbl DHHIITENHA.
3BE3]1. SlnepHas sHepreTuka. OO0cyxIeHre IEPCTIIEKTUB UCTIOTH30BAHUS
JIeCTBYS paOAKTUBHBIX YIPABIAEMOTO TEPMOSIEPHOTO CHHTE3A.
U3JTy4CHHUH OO0cyxK1eHre TPEUMYIIECTB U SKOJIOTHUECKHIX
HA KUBBIE OPraHU3MBbI npo0JieM, CBA3aHHBIX C SJEPHOMN SHEPreTHKOM

Uroro no pazneny 17

IToBTOPUTEILHO-0000 1AM A MOTYJIb

[ToBTOpEHUE N 9 CucreMaruzanus u Brimonnenue yueOHbIX 3a1aH, TPeOyIOmMX

000011IeHNE
COJICpP)KaHUS Kypca

¢usuku 3a 7-9 Kimaccel

000011eHIE TPEIMETHOTO
COJICpXKAHHS U OTIBITA
NeSITeTbHOCTH,
pUOOPETEHHOTO

OpU M3YYEHUH BCETO Kypca
¢U3MKH  OCHOBHOTO  OOILEro
o0pazoBaHUsI.

[loaroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY

9K3aMeHy o (pU3MKeIs
oOyuarommxcs,

BBIOPABIIUX 3TOT y4eOHBIN
npeaMeT

JIEMOHCTpPAIM KOMIIETEHTHOCTE,
XapaKTepU3yIOIIUX €CTECTBEHHOHAYYHYIO
rPaMOTHOCTb:

— MNPUMEHEHHUS MOJYYCHHBIX 3HAHUHN IS
HAy4YHOTO 00bSICHEHUS GUZUUYECKUXSIBICHUN B
OKpYXKarollel Mpupoe,

B IIOBCEIHEBHOM JKM3HU 1 BBISBIICHUS
(U3UYECKUX OCHOB Psijia COBPEMEHHBIX
TEXHOJIOTHI;

— IPUMEHEHUS OCBOEHHBIX
AKCHEPUMEHTAIBHBIX YMEHHI

VIS MCCIe0BaHus (PU3NYECKUX SIBICHUHN,B TOM

YUCJIC VIS TPOBEPKU TUIIOTE3




Y BBIBJICHUS 3aKOHOMEPHOCTEM.

Pemenne pacy€THbIX 3a/1a4, B TOM YUCIIE
MPEANOJIaralouMX UCI0JIb30BaHNEe (U3MUECKIX
MOJIEJIEV U OCHOBAHHBIX HA COACPKAHUU PA3INYHBIX
pasnenoB Kypca (pU3UKH.

Brinonnenue u 3aluTa IrpynmnoBbIX WA
HHIUBUAYAJIbHBIX TIPOCKTOB, CBA3aAHHBIXC

coJiep>)KaHueM Kypca (PU3HKU

Hroro no pazneny

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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