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denepanbHas paboyas mporpamma 1o yayeoOHomy npenmety «dusuka» (6a30Bblii
ypoBeHb) (mpenmeTHast 001acTh «EcTecTBeHHO-HAYUYHbBIE TPeAMEThI») (nanee
COOTBETCTBEHHO — IporpaMma 1o (pusnke, GU3nKa) BKIIOYACT MOSICHUTEIBHYO
3aMMCKY, COAEepKaHue 00yUYeHUs, IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOEHUS TPOrPAMMBI
1o (pU3MKe, TEeMaTHYECKOE IJIaHUPOBAHHUE.

HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOI'O 001Iero o0pa3oBaHUs COCTABJICHA Ha
OCHOBE TMOJIOKEHUH U TpeOOBaHMN K pe3yibTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHOM oOpazoBareibHOM nporpammel, npeactaBieHHsix B DI'OC OO0, a Takxke ¢
yuérom (enepanbHOi paboueit mporpammbl BocnuTanus u KoHuenuuu npenojgaBaHus
ydyeOHOoro npeamera «Puznka».

Copepxanue mporpaMmbl 10 (U3MKE HampaBleHO Ha  (HOpPMHUpPOBAHUE
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH OOYYAIOMIMXCS U OPraHU3alMi0 U3ydeHUs] QU3HKU
Ha JIeATebHOCTHOW OcHOBe. B mporpamme mo (usmke yduTHIBAIOTCS BO3MOXKHOCTHU
ydueOHoro mnpenmera B peanuzanuu TpeboBanuit PI'OC OOO k mIaHHpyeMbIM
JUYHOCTHBIM M METANpeJIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TaKKe MEXIPEIMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEJIMETOB HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHuAl.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET pacipeneiieHne yueOHOro Marepuaina Io
rogam oOyueHwus (10 KJ1accam), peajaracT IpUMEPHYIO MOCIeI0BATEIBHOCTD N3y UCHHS
TE€M, OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS IPEIMETHOTO COAECPKAHUS U YUETE BO3PACTHBIX
0COOCHHOCTEH 00yJaroITuXCsl.

[Iporpamma mo ¢usuke pazpaboTaHa C IENbIO0 OKa3aHUS METOJUYECKON MOMOIIH
YUUTEJIO B CO3/IaHUU paboyelt mporpaMMbl 10 Y4eOHOMY MTPEAMETY.

®duzrka ABISETCS CHUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEJIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE IMPOIIECCOB M SBJICHHI,
M3y4aeMbIX XHMHEH, Ouosiorueit, actpoHomueil u (Qusmyeckoit reorpadueit, BHOCHUT
BKJIaJl B €CTECTBCHHO-HAy4YHYI0 KapTHHY MHUpaA, TMPEIOCTaBISICT HamboJee SCHBIC
oOpasibl TMPUMEHEHUST HAay4yHOTO METO/Ja TO3HAHUS, TO €CTh CIoco0a MOIy4YeHUs
JOCTOBEPHBIX 3HAHUI O MUpE.

OmHa w3 TaBHBIX 3ada4  (U3WYECKOro oOpa3oBaHUS B CTPYKType oOOIIero
o0pa30BaHus COCTOUT B JOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH U HHTEpEeca
K HayKe y 00yJaromnmxcs.

Nzyuenue ¢usuku Ha 0a30BOM ypOBHE MPEANONAracT OBIIAJICHUE CIEAYIOIIHMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOINMH €CTECTBEHHO-HAYYHY IO TPAMOTHOCTb!

HAyYHO OOBSICHATH SBJICHHSI,

OLCHUBATh U IIOHUMATb 0COOEHHOCTH Hay4YHOTI'O UCCJICAOBaHU,



UHTEPIIPETUPOBATh JaHHBIE W  HCIOJNB30BaTh HAyYHBIE  JIOKA3aTEIbCTBA
IS TIOJTy9EHUST BEIBOJIOBY.
Henu u3ydyeHus: (GU3MKM Ha ypOBHE OCHOBHOT'O OOIIEr0 00Opa30BaHUs ONMpPeIeICHbI
B Konuenmuu mnpenomaBanus ydeOHOro mnpeamera «Du3mka» B 00pa3oBaTENbHBIX
OpraHu3aIusax Poccuiickon Oenepanuy, peaIn3yOINX OCHOBHEIE
oOmeoOpazoBarenbHble  OPOrpaMmbl,  yTBEepKAEHHOM  pemenueM  Kosmeruu
MunucrepcTBa npoceeinenus Poccuiickoit ®@eneparuu (mporokoi ot 3 pekadps 2019 r.
Ne [TK-4BH).
[enu u3yuenus: GU3NKU: MPUOOPETEHNE UHTEPECA M CTPEMIICHHS 00yJaloOIuXcs K
HaYYHOMY H3yUEHUIO
NPUPOJIBI, PAa3BUTHE WX HMHTEIUIEKTYaIbHBIX W TBOPYECKHX CIOCOOHOCTEN; pa3BUTHE
NPECTABICHUN O HAYyYHOM METOJE MO3HaHUs U GOPMUPOBAHNE
MCCIIEI0BATEIILCKOTO OTHOMICHUS K OKPYKAIOIINM SIBIICHUSAM; (HOPMHUPOBAHUE HAYIHOTO
MHUPOBO33PCHUS KaK pe3ysibTaTa H3yuyeHUs] OCHOB

CTPOCHHMS Marepud U (PyHJAAMEHTAIbHBIX 3aKOHOB (U3UKH, (HOPMUPOBAHHE
peACTaBICHUN O poTu (U3UKU ISl PA3BUTHS APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHH;  pa3BUTHE TMPEJCTABICHHUH O BO3MOXHBIX cdepax  Oymymieit
npodeccuoHaNbHOM eI TeTbHOCTH, CBA3aHHON ¢ (DU3UKOM, MOATOTOBKA K JaJIbHEHIIIEMY
00y4EeHHIO B 3TOM HAIPABIECHUU.
JlocTkeHue 3TUX LeJiel MporpaMMbl MO (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHus 00ECTIEUMBACTCS PEIICHUEM CIISTYIONINX 3a/1ay:
nproOpeTeHre 3HAaHUM O IMCKPETHOM CTPOEHUH BEIIECTBA, O MEXAHMUECKUX,

TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX ; TPUOOPETCHUE YMECHUM
OTHCBIBATh U OOBSICHATHh (PU3HICCKUE SIBJICHUS

C HCIIOJIb30BAaHUEM ITOJIYYCHHBIX 3HAHUH,; OCBOCHHME METOJIOB PEIICHHUS IPOCTEHIITNX
pacyETHBIX 3a7a4 C UCITOJIb30BAHUEM

duznuecknx Mojenel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3aJ]ad; Pa3BUTHE
YMCHHI HAOJII0AaTh MPUPOIHBIC SIBJICHUS M BBIIIOJHSITH OIBITHI, 1a00paTOpHbIC pabOThI
M OKCIIEPUMEHTAIIbHBIE UCCIEOBAHUS C MCIOJIb30BAHUEM H3MEPHUTEIBHBIX MPUOOPOB,;
OCBOCHHE MPUEMOB pabOThl ¢ HHpOpMANHEH (U3MUECKOTO COACp)KaHUSA, BKIIOYAs
uHOOPMAITMIO O COBPEMEHHBIX JOCTIDKCHHSX (U3WKH, aHaIU3 H KPUTHYECKOE
olleHMBaHUE MH(POPMAIIUN; 3HAKOMCTBO €O chepamul mpoheCcCHOHATBHON AESITEIIEHOCTH,
CBSI3aHHBIMH
C (u3uKOH, W COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHIKCHHSIX
duznueckon HayKH.

Ha wu3yuenue ¢usuku (0a30BBIii ypoOBEHb) HAa YypPOBHE OCHOBHOTO OOIIETO
obpa3zoBanust oTBoAuTCS 238 yacoB: B 7 kiacce — 68 yacos (2 yaca B Hezeo), B 8 Kiracce
— 68 yacos (2 yaca B Hezenmo), B 9 kiacce — 102 vaca (3 yaca B Heielio).



[Ipennaraemslii B mporpamme no (Gpu3uKe nepevyeHb Ja00paTOPHbIX padbOT U OMBITOB
HOCUT PEKOMEHJATENbHBIA  XapakTep, Yy4YWUTEIb JI€JaeT BBIOOP MPOBEACHHUS
7a00paTOpHBIX pabOT M ONBITOB C YYETOM HHIUBUIAYAJIBHBIX OCOOEHHOCTEU
oOy4Jaromuxcs, CIHCKa OHKCIEPUMEHTAJIbHBIX 3aJaHUi, MpeUlaraéMblX B paMKax
OCHOBHOTO rOCYapCTBEHHOTI'0 dK3aMeHa 110 (PU3HKE.

COIAEPKXAHUE OBYYEHUA

7 KJIACC Pa3nen 1. ®u3zuka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa

®duszrka — HayKa o npupojie. ABnenus npupoibl. usnveckue sBICHUS:
MEXaHUYECKHUE, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuunHbl. M3mepenue puznueckux Beanund. Guznyeckue npuoopshl.
[lorpemnocts u3MepeHnit MexayHapoiHas CUCTEMAa €TUHUIL.

Kak ¢uzuka u  gpyrue  eCTeCTBEHHbIE  HAyKd  HM3Y4alOT  MPUPOLIY.
EcTtecTBeHHO-HAYUYHBII METOJ] TO3HAHUS: HAOII0IEHUE, TTOCTAaHOBKA HAYYHOTO BOMPOCA,
BBIIBIDKCHHE TUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TMIOTE3, O0BICHEHUE
Habmonaemoro siBieHus. Onucanue GU3NIECKUX SBJICHUN C TOMOIIBIO MOJIENEH.

Jlemoncmpayuu

MexaHn4ecKue, TeIIOBbIe, TEKTPHUECKIE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.
dwuzndeckre MpruOOPHI U MPOIIeAypa MPSMBIX H3MEPEHUH aHATOTOBBIM U IU(DPOBBIM
pudopoMm.

Jlabopamopnvie pabomwl u onvimol
OmnpeneneHue 1EHbI IeTIEHUS IIKAIbl U3MEPUTEILHOTO MPUbOpa.
N3mepenne pacCTOSTHUMN.
N3mepenne 06bEMa KUIKOCTH U TBEPIOTO TEA.
Onpenenenue pa3MepoB MajbIX TEN.

N3mepenne teMneparypbl Py ITOMOINM KUJKOCTHOTO TEPMOMETpa M JaTdyvKa
TEMIIEPATYPHI.

[IpoBeneHne uccnenoBaHus MO MPOBEPKE TMIOTE3BL NAIBHOCTH IMOJETA MIAPHUKA,
MyIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OO0JIbIIIE BHICOTA ITYCKA.

Pa3jnen 2. [lepBoHavaibHbIE CBeIeHNsI 0 CTPOGHUH BelllecTBa

CtpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. OMNbITHI, JTOKa3bIBAIOIINE
JTUCKPETHOE CTPOEHUE BEIIECTBA.

JIBmxeHue yacTuil BemniectBa. CBsI3b CKOPOCTH JABHIKEHUS YaCTHI] C TEMIIEPATYypPOH.
bpoyHoBckoe nmxenue, nudPysus. BzanmoaeicTBiue 4acTrIl BEIECTBA: MPUTHKECHUE
U OTTaJIKUBAHUE.

ArperatHble COCTOSIHHMSI BEIIECTBA. CTPOCHUE Ta30B, XKUJIKOCTEHM M TBEPIBIX
(kpucTamuiMueckux) Tel. B3aMMOCBSI3b MEXKIYy CBOMCTBAMH BEIIECTB B Pa3HBIX
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arperaTHbIX COCTOSIHUAX MW HX ATOMHO-MOJICKYJIADHBIM CTPOCHHCM. OcobeHnocTun
arperaTHbIX COCTOSIHUI BOJBI.

Jlemoncmpayuu
HaGnronenune 6poyHOBCKOTO ABUKEHUS.
HabGmronenune nuddysun.
HaGmionenue sBieHuil, OOBACHAIOMIMXCA MNPUTSDKEHHUEM WM OTTAJIKUBAHHEM
YacTHI] BEIIECTBA.
Jlabopamopnvie pabomul u onvimol
O1rieHKa JraMeTpa aToMa METO/IOM psoB (¢ ucnosb3oBanueM ¢gororpaduii).
OnpIThl IO HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OTBITHI TTO O6HaPY)KeHI/IIO IICI>'ICTBI/ISI CUJI MOJICKYJIAPHOTO IIPUTAKCHUA.

Paznen 3. JIBu:keHHe U B3auMoIeliCTBHE TeJl

Mexanuueckoe ABuxkeHue. PaBHoMepHOE 1 HEpaBHOMEPHOE ABMKEHUE. CKOPOCTh.
Cpenssisi CKOPOCTb TP HEPABHOMEPHOM JIBUKEHUU. Pacu€T nmyT U BpeMEHU JIBUKECHHUS.

SBreHne MHEPLUUU. 3aKOH MHEPLIMU. B3auMoieiicTBUE Tell Kak MpUYMHA U3MEHECHU S
CKOpOCTH ABWXKEHHUS Tesl. Macca kak mepa MHEpTHOCTU Tena. [MoTHOCTH BemiecTna.
CBs13b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMaA BEIIECTBA.

Cuita Kak XapakTepucTuka B3auMozencTBus Ten. Cuiia ynpyroctu U 3akoH ['yka.
N3mepenue cuiibl ¢ NIOMOIIBIO TUHAMOMETpa. SIBlIeHHE TATOTeHUS U cuiia TsokecTu. Cuna
TSKECTH Ha Apyrux miuaHerax. Bec tema. HeBecomocTs. ClokeHHUE CUJl, HAITPABICHHBIX
no oaHoil mpsimoil. PaBHoxeicTByromast cui. Cuna TpeHus. TpeHue CKOJbXEHUs M
TpEHUE MOKOsA. TpeHne B IPUPOIE U TEXHUKE.

Jlemoncmpayuu
HabGmronenne MmexaHM4ecKoro JIBHKEHUS Tela.
N3mepeHne CKOpoCTH MPSMOJIMHENHOTO JBUKECHUS.
HaOnronenue siBIeHUs] HHEPLUU.
Hab6nronenne n3MeHeHnsi CKOPOCTH TMPU B3aUMOJICHCTBUU TEll.
CpaBHeHHE Macc M0 B3aUMOJIEVCTBUIO TEJL.

CnoxxeHue cuJl, HallpaBJICHHbBIX IO OJTHOM MPSMOM.

Jlabopamopnvle pabomwi u onvimol

OmnpenereHne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIapyuKa B XKUIKOCTH, MOJICIH
JIEKTPUICCKOT0 aBTOMOOWIIS M TaK Jajiee).

Omnpenenenue cpeHe CKOPOCTH CKOJNBKEHHS OpyCcKa WM IIapyKa M0 HAKIIOHHOM
MJIOCKOCTH.

OmnpeneneHune MWIOTHOCTH TBEPIOTO TeEA.

OnbBITHI, TEMOHCTPUPYIONIUE 3aBUCUMOCTDh pacTshkeHHs (edopManuu) mpyKUHBI
OT MPUWJIOKEHHOM CHJIBL.



OMBbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIbXKEHUSI OT Beca Tella
U XapakTepa CONMPUKACAIOUINXCS OBEPXHOCTEH.

Pa3nen 4. JlaBieHue TBEPABIX TeJ, sKMIAKOCTEH U Ta30B

JHaBnenue. CrnocoObl yMEHBIIEHUS W YBEJIWYEHHUs JaBiieHus. JlaBieHue rasa.
3aBUCUMOCTb JaBJeHUs rasa ot o0béMa, remrnepatypsl. [lepenaua naBnenust TBEpAbIMU
TeaMH, SKUJAKOCTAMU M Tra3amu. 3akoH Ilackans. IlHeBmMaTMueckue MaIIMHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTHM OT TJIYyOMHBI. ['HMIpocTaTHYeCKHil mapaaokc.
Coobmaromuecst cocyibl. ['uipaBinueckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocdepHoe AaBieHue. [I[puuuHbI CyliecTBOBaHMS
BO31y1IHOM 00010uku 3emun. OnbiT Toppuuennu. M3mepenue armochepHOTo
JaBJICHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM MOPSI.
[TpubGopsl 1y1st U3MepeHus: aTMOCPEPHOTO JaBICHUS.

JlelicTBUE KUAKOCTM M Ta3a Ha MNOTPYKEHHOE B HUX TeJo. BrITankuBaromas
(apxumenoBa) cuna. 3akon Apxumena. [InaBanue tei. Bo3myxoriaBanue.

Jlemoncmpayuu

3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBieHUs KUJIKOCTHIO U Fa30M.

Coobmiaromuecs: CoCy/ibl.

['mnpaBnnueckuit mpecc.

[IposiBieHne necTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00BbEMaA MOTPYKEHHOM YacTU Tejla H
IJIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM XKHUIKOCTH.

VYcioBue 1iaBaHus TEN. IUIABAHWE WM IOTPYKEHHE TEl B 3aBUCUMOCTH  OT
COOTHOIICHUS TNIOTHOCTEH TeJIa 1 KUJIKOCTHU.

Jlabopamopnuvie pabomul u onvimoi

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT O0OBbEMa MOTPYKEHHOW B
KUJIKOCTb YaCTH Tea.

Onpenenenue BBITAIKUBAIOIICH CUIIBI, JEUCTBYIOLIEH HA TEJO, MOTPYXKEHHOE B
KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEA CHJIbI, JICMCTBYIOIIEH HAa TEJIO B
XKUJIKOCTH, OT MACCHI TENA.

OnbIThI, TEMOHCTPUPYIOIIKE 3aBUCUMOCTh BBITAIKUBAIOIIEH CHUJIbI, IEHCTBYIOLIEH
Ha TEJIO B )KHJIKOCTH, OT 00BEMA MOTPYKEHHON B )KHJIKOCTh YaCTH TEJa U OT TUIOTHOCTH
AKUJIKOCTH.

KonctpyupoBanue apeomerpa WM KOHCTPYUPOBAHUE JIOJKUA U ONpEACICHUE €€
IPy30MO0ABEMHOCTH.



Pa3nen 5. PaGora u MomHoCTh. DHepruss Mexannueckas

pabota. MOIIHOCTb.

[IpocTbie MEXaHU3MBI: phlyar, OJ0K, HAaKJIIOHHAs TUIOCKOCTh. [IpaBuiio paBHOBecHs
peiuara. [IpumeHeHue mnpaBuia paBHOBECHs pblyara K OJIOKY. «30J0TO€ MPaBUIIO»
Mexanuku. KITJ[ npoctbix Mmexanu3mMoB. IIpocTeie MeXaHNU3MBbI B ObITY U TEXHHUKE.

Mexannueckas sHeprus. Kunernueckas u noreHunanbHas sHeprus. [IpeBpaienne
OJIHOTO BHJIa MEXaHUYECKOW DHEPTUH B APYTrOi. 3aKOH COXPaHEHUS YHEPTUH B MEXAHUKE.

Jlemoncmpayuu

IIpuMepbl TPOCTBIX MEXaHU3MOB.

Jlabopamopnvie pabomul u onvimol

OHpGI[eJ'ICHI/IC pa6OTBI CUIbl TpPCHUA IIPU PABHOMCPHOM JIBWKCHHH TCJIa I10
FOpHSOHTaHBHOﬁ IMOBCPXHOCTH.

HccnenoBanue ycioBui paBHOBECHS pblyara.
Nsmepenne KIIJI HakIOHHOM TIIIOCKOCTH.

I/I?)y‘IGHI/IC 3dKOHAa COXpPAaHCHUA MEXaHUYECKOM OHCPI'UH.

8 KJIACC Pa3saea 6. TemyioBble ABJIeHUA

OCHOBHBIE OJOKEHUSI MOJEKYISIPHO-KNHETUUECKON TEOPUH CTPOEHHUS BEUIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJT. OTIBITHI, NOITBEPKIAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPHUH.

Mopenu  TBEPAOTrO, IKHAKOTO H  ra3000pa3HOrO0  COCTOSHHMM  BEIIECTBA.
Kpucrannuueckue u amopdubie Tena. OObSICHEHHWE CBONCTB Ta30B, JKUIKOCTEH U
TBEPJBIX TEJl HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKON Teopur. CMaunBaHue
U KalWUIAPHBIE BJICHUS. TEemIoBoe pacliupeHue U CxKaTHUe.

Temneparypa. CBsi3b TEMIEPATYpPhI CO CKOPOCTBIO TEILUIOBOTO JIBM)KEHUS YACTHIL.
BryTtpennss sneprus. CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH: TEeIUIoNepenaya u
COBEpILICHUE paboTHI. Bubr TEIUIONIEPENAYU.  TEIIONPOBOAHOCT,
KOHBEKIIHUS, U3JIyUYCHHUE.

KonumdectBo TemnoThl. YnenbHas TEMIOEMKOCTh BEHIECTBA. 1emIo00OMEH W
TEIJIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOro OanaHca. [lmaBneHue m oTBepIeBaHHE
KPUCTANIMYECKUX BEMISCTB. YJenbHas TerioTra TuiaBieHus. [lapooOpasoBanue wu
koHzeHcanus. Ucnapenne. Kunenue. Y aenbHas TerioTa napooOpa3oBaHUsl.
3aBUCUMOCTH TEMIIEPATYPHl KUIICHHS OT aTMOC(HEPHOTO JTABJICHHUS.

BrnaxnocTe Bo3myXxa.

DHeprus TOIIMBa. Y AeJIbHAas TEIUIOTa CTOPAHMUS.

[Tpunuunst pabotel TermnoBbix aurareneid KIIJ[ TermoBoro nsurarens. TemnaoBsie
JBUTATENH U 3alIUTa OKPYKAOLIECH CPEbI.



3aKoH COXpaHCHUS U NPCBPAICHUA SHCPIrur B TCIJIOBLIX IIPOLECCaXx.

Jlemoncmpayuu
HaGnronenne 6poyHOBCKOTO ABUKEHUS.
HabGmronenune nuddysun.
Halnronenue siBieHUi cMauyuBaHUS U KalMJUISIPHBIX SIBJICHUM.

HaGnronenue TemioBoro paciupesus Ted.
W3meHeHne [naBieHHMs ra3a MpU H3MEHEHUHM OO0bEMAa W HArpeBaHUM WIIH
OXJIaXKICHUH.

[IpaBuia u3MepeHus: TeMnepaTyphl.

Bunp! Teruionepenayu.

OxJaxxieHre Npyu COBEPIICHUH PabOThI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMU CUJIAMHU.
CpaBHeHUE TEMITOEMKOCTEN pa3IMYHBIX BEIIECTB.
HaOaronenne xuneuus.

Hab6nrogenune nocTosiHCTBA TeMIIEpaTyphl MPHU MJIABJICHUU.

MO)IGJII/I TCIIJIIOBBIX J]BPII’aTeJ'IefI.

Jlabopamopnvie pabomul u onvimol

OneITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnbITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

OnpIThl O HAOJIOACHUIO TEIUIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPIBIX
TeJ.

Omnpenenenue AaBiCHHs BO3ayXa B Oa/sIOHE IMIMPHUIIA.

OneITHI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHUS BO3AyXa OT €ro o0béMa H
HarpeBaHUs WIH OXJIAKICHHUS.

IIpoBepka rumoTe3sl JTUHEHWHOW 3aBHCHUMOCTH JJIMHBI CTOJIOWKA JXKHUIKOCTH B
TEPMOMETPUIECKOHN TPyOKE OT TEMIEPATyPHI.

HabGmronenune n3mMeHeHus: BHYTPEHHEH SHEPTUH Tejla B pe3yabTaTe TeIIonepe aun
1 pa0dOThI BHEIIIHUX CHIL

HccnenoBanne siBICHUS TEIUIOOOMEHA TPHU CMEIIMBAHWM XOJIOJHOM M TOpSYeH
BO/IBI.

Onpenenenue KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOAOW MpHU TEIUIOOOMEHE C
HarpeTbIM METAJUIMYECKUM LIUIUHIPOM.

Onpenenenue yaenbHOM TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue mponecca UCIapeHus.

OrnpeneneHne OTHOCUTENBHOM BIIAXKHOCTU Bo3ayxa. OmnpeneneHue

YAEIbHOW TETIOTHI IUIABJICHUS JIbJIA.



Pa3zjien 7. daexkTpuyeckue 1 MAarHUTHbIE SIBJIEHUS

OnekTpusauus Tena. JlBa pona  3NEeKTpUYECKMX 3apsAnoB. BsammoneictBue
3apsKCHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTD CHITBI B3aMMOCHCTBYS 3apsKEHHBIX TEIT
OT BEJIMYMHBI 3aPSIOB M PACCTOSHUSA MEXTy TCJIaMH).

Onektpuueckoe mnone. Hanpspk€HHOCTh  anekTpudeckoro nosst.  [IpuHnmn
CYIIEPIO3MIIMK IJICKTPUICCKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »neKTpuyecKux 3apsioB. ODJIEMEHTAPHBIM AIEKTPUYECKUN 3apsl.
Crpoenune atoma. [IpoOBOOHUKM U AUIIEKTPUKU. 3aKOH COXPAHEHHUS SIJIEKTPUUECKOTO
3apsja.

DJIEKTPUUYECKUM TOK. Y CIIOBUSI CyIIECTBOBAHMS JIEKTPUUECKOTO TOKa. ICTOUHMKHN
MOCTOSIHHOTO ToOKa. JICHCTBHSL 3JEKTPUYECKOro ToKa (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE). DICKTPUUYSCKUN TOK B KUIKOCTIX U ra3ax.

DnekTpuueckasa uenb. Cuiia Toka. DIeKTpuueckoe HampsbkeHue. ConpoTUBICHUE
MPOBOJHUKA. YEIbHOE CONMPOTUBICHHE BelecTBa. 3akoH Oma sl y4yacTKa IEeMu.
ITocnenoBaTenbHOE U apaLIEIbHOE COETUHEHUE TPOBOJHUKOB.

PaboTa 1 MOIITHOCTH AIeKTpUUECcKOTo ToKa. 3akoH Jkoyms—JIeHna. DnexkTpudeckue
IIETNU U MOTPEOUTENH IICKTPUUECKOM dHEpruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[ToctostHHBIE MarHuThl. B3auMonelcTBHE IOCTOSIHHBIX MarHuToB. Mar"muTtHoe
nosie. MarauTHoe noje 3eMJIM U €ro 3HaueHue U1 AKU3HU Ha 3emuie. OnbIT OpcTeaa.
MarauTHoe 10J1€e 3JeKTPUYECKOro ToKa. [I[puMeHeHne aeKTpOMariuToB B TEXHHUKE.
JleficTBHE MarHUTHOTO MOJIS1 HA TPOBOJAHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Vcrionp30BaHue  d3IEKTPOABUTrATEIIECH B TEXHUYECKUX
YCTPOMCTBAX Y Ha TPaHCIIOPTE.

Onbitel ®apanesi. SIBieHUE dJEKTPpOMArHUTHOM uWHAYKIUU. IIpaBuno JleHia.
Onextporeneparop. CrocoObl MOTYUYEHUSI JIEKTPUUYECKON SHEPTUu. DIEKTPOCTAHIIUU
Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jlemoncmpayuu
DneKkTpu3anus Tell.
JIBa poja 3JIEKTPUUECKUX 3apAJIOB U B3aUMOJICHCTBUE 3apsKEHHBIX TEIL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOMA.
DneKTpocTaTuuecKas UHIYKIIHSI.
3aKOH COXpaHEHUS ANEKTPUUYECKUX 3aPSI0B.
[TpoBOAHUKH U TUDIIEKTPUKHU.
MopenupoBaHue CUIOBBIX JTUHUN STIEKTPUUECKOTO MOJIS.
NcTouHnKM NOCTOSIHHOTO TOKA.
JIelCcTBUS SIIEKTPUYECKOTO TOKA.
DJIEKTPUYECKU M TOK B )KUIKOCTH.

I"a30BbIi1 pa3psn.
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N3mepenue cuibl TOKa aMIIEPMETPOM.

N3mepenne 31eKTpUIECcKOTO HAMIPSKEHNST BOJIBTMETPOM.
PeocTaTt u Mara3ud cOnpoOTUBIICHUM.

B3anmopenicTBrEe MOCTOSTHHBIX MAarHUTOB.

MopnenupoBaHue HEBO3MOKHOCTH Pa3JeICHUS IIOJIOCOB MarHUTa.
MopaenupoBaHuE MarHUTHBIX NOJIEW MOCTOSTHHBIX MarHUTOB.
OmneIiT Opcrena.

MarHuTHoOeE 1ojie TOKa. DJIEKTPOMArHmT.

JleficTBHE MarHUTHOTO TOJIS1 HA MPOBOAHUK C TOKOM.
DIIEKTpOJABUraTeNb MOCTOSHHOIO TOKA.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIWH.
Omnbiter @apanes.

3aBUCHUMOCTD HAMPABJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BO3HUKHOBCHHS.
DnekTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnuvle pabomul u onvimol
OnbITHl 10 HAOJTIOICHUIO JICKTPU3AIMH TEJT UHAYKIIUEH U TIPU CONIPUKOCHOBCHUH.
HccrnenoBanue NeHCTBUS SJEKTPHUUECKOTO OIS Ha TIPOBOIHUKH U TUIJICKTPUKH.
COopka 1 mpoBepKa pabOoThI SJECKTPHUUECKOH IIETTH MOCTOSHHOTO TOKA.
M3MepeHne U peryJIupoBaHUe CHITBI TOKA.
W3mepenne u peryIupoBaHue HATIPSKESHUS.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, HIYIIETO 4Yepe3 pe3ucTop, oT
COTIPOTHUBIICHHS PE3UCTOPA U HAMPSDKCHUS HA PE3UCTOPE.

OnbITel, JI€MOHCTPUPYIOIIUE 3aBUCUMOCTh 3JIEKTPHUUYECKOTO COMNPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOMIAAH ITONEPEYHOr0 CEUYCHUS U MaTepurala.

[IpoBepka mpaBuiIa CIOXKEHUSI HAMPSHKEHUW MPHU MOCIEI0BATEIFHOM COCIUHECHUH
JIBYX PE3UCTOPOB.

[IpoBepka mpaBwmIa st CUIIBI TOKA TPU MapauIeIbHOM COSTUHEHUU PE3UCTOPOB.

Omnpenenenue pabOTHI STEKTPUIECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

OmnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJCISIEMON Ha PE3UCTOPE.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, WAYIIETO dYepe3 JIAMIIOYKy,  OT
HaNpsHKEHUS Ha HEH.

Onpenenenue KIIJ[ narpeBaTernsi.

HccnenoBanrie MarHUTHOTO B3aMMOJICUCTBUS TIOCTOSTHHBIX MAarHUTOB.

W3yyeHne MarHWTHOTO TIOJNS TIOCTOSIHHBIX MAarHUTOB TMPU HX OOBEAMHEHUH H
pa3zecHIH.

HccnenoBanne AeWCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
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OnbITE, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIbI B3aUMOJIECHCTBHS KaTYIIKH C
TOKOM M MarHuTa OT CHJIbI TOKA M HAIIPABJICHHS TOKA B KaTYIIKE.

N3ydeHne neicTBUsI MAarHUTHOTO ITOJISI HA TPOBOJHUK C TOKOM.

KoHnctpyupoBanue u uzydeHue padoThl 31€KTPOABUTATENS .

N3mepenue KII/] anexTpoaBuraTenbHON yCTaHOBKH.

OMnBITEI IO UCCIIETOBAHMIO SIBJIEHUS AJIEKTPOMAarHUTHOM UHAYKIWHN: UCCIEN0OBAHUE
M3MEHEHNN 3HAYEHUs U HAPaBJIEHUS MHAYKIMOHHOTO TOKA.

9 KJIACC Pa3nen 8. Mexanuueckue siBJeHUsI

Mexanuueckoe  aBWXKeHME. MarepuanbHas  Touka. (CucremMa  OTCYETA.
OTHOCUTENBPHOCTh ~ MEXAaHMYECKOTO  JBWKEHUA. PaBHOMEpHOE  MPSAMOJMHEHHOE
nBrxkeHue. HepaBHOMepHoe mpsiMoiiMHENHHOE JABMkeHue. CpenHsis M MIHOBEHHas
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBH>KCHUHU.

Yckopenne. PaBHoyckopeHHOE TpsiMosHEHHOE JBIKeHue. CBOOOIHOE MajicHUE.
Onbitel ["anunes.

PaBHOoMepHOE nBMXEHHE 1O OKpYyXHOCTH. llepmom u wyacrora oOpaieHus.
JIunelinas u yriaoBasi cKopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[Tepsbiii 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH HprotoHna.
[TpuHUHMI Cyneprno3uuu CUJl.

Cuna ympyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TPEHHMS! CKOJBXKEHHUsS, CHia
TPEHUS MOKOS, IPYyTHE BUIBI TPEHHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUSI. Y CKOPEHHE CBOOOHOTO IMaICHUS.
JBmwxenue manet Bokpyr Cousnna. IlepBas kocmuueckas ckopocTb. HeBecomocTh u
NEPErpy3KHU.

PaBHoBecne wmarepuanbHOW TOYKH. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LleHTp TsokecTH.

Nmnynec Tena. W3menenune wummynbca. Mmnynsc cuiibl. 3aKOH COXpPaHEHHS
MMITyJIbCa. PEakTUBHOE IBUKEHHUE.

Mexanudeckass paboTa ¥ MOITHOCTh. PaboTa CHUJ TSIKECTH, YNPYTOCTH, TPECHHUS.
CBs13b 3Hepruu 1 padboTsl. [loTeHmanbHas SHeprus Tena, NOAHSATOrO HaJl MOBEPXHOCTHIO
3emiu. [loTeHnManbHas sHeprus cxxarou npyxuHsl. Kunernueckas sneprus. Teopema o
KUHETUYECKOW SHEPruu. 3aKOH COXPAHEHUSI MEXAaHUYECKON SHEPIHH.

Jlemoncmpayuu

HaOnroienrie MexaHU4eCKOro ABUKEHHUS TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCUYETA.
CpaBHEHME MYTEN U TPACKTOPHUM JBUKEHHUSI OJTHOTO U TOT'O K€ TEJIa OTHOCUTEIBHO
PA3HBIX TEJI OTCUETA.

HN3mepeHne CKOpOCTH U YCKOPEHUS MPSIMOJIMHEMHOTO ABH>KEHHS.
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HccnenoBanue npu3HakoB paBHOYCKOPEHHOI'O JBUKCHMUS.

HaOnronenne ABMKEHUS Tella MO OKPYKHOCTH.

HaOnronenne MexaHWYECKHX SIBIICHHM, MPOUCXOMSIIMX B CHUCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBMDKEHUU OTHOCHUTEIIBHO KaOWHEeTa
(du3uKH.

3aBHCUMOCTh YCKOPEHHUS TeJla OT MACChI T€Ja U JEUCTBYIOIICH Ha HETO CUJIBI.

HaOnronenue paBeHcTBa CHII PU B3aUMOJICUCTBUMN TEJI.

HN3menenue Beca Tena npu yCKOPEHHOM JIBUKEHUM.

[Tepenaua uMnysibca Ipu B3aUMOJICMCTBUU TEJL.

[IpeobpazoBanus HEPTUU NMPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbCa MPU HEYIPYTOM B3aWMOI€HCTBUU.

CoxpaHeHue uMIyJibca Mpu ad0COMOTHO YIPYTOM B3aUMO/ICHCTBUU.

HabGmronenre peakTUBHOTO JBHYKEHUS.

CoxpaHeHre MEXaHUYECKON PHEPTUU IPU CBOOOJIHOM IaJICHUU.
CoxpaHeHue MEXaHMYECKON DSHEpPrud IpU JBWKEHHHM Tella IMOJ JACHCTBUEM
IPYKUHBI.

Jlabopamopnvie pabomul u onvimol
KoHncTpynpoBaHue TpakTa JUisl pa3roHa M JAIBHEHIIIET0 PaBHOMEPHOTO JBUKCHHSI

IIapUKa WA TEICKKH.

Omnpenenenre cpeaHe CKOPOCTH CKOJIBXKEHUS OpyCKa WM IBIDKEHUS IIapuKa 10
HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHne yCKOpEHUs Tella MPU PAaBHOYCKOPEHHOM JIBIKEHMM IO HAKJIOHHOM
TUTOCKOCTH.

HccrienoBanre 3aBUCHMOCTH ITyTH OT BPEMEHH MPH PAaBHOYCKOPEHHOM JIBHKCHHH
0e3 HavalbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPHU PABHOYCKOPEHHOM JABWKEHUM 0€3 HadaabHOM
CKOPOCTH ITyTH OTHOCSTCS KaK P/l HEUETHBIX YHCEII, TO COOTBETCTBYIOIIUE TIPOMEKYTKH
BPEMEHU OJIMHAKOBHI.

HccnenoBanre 3aBUCMMOCTH CHJIBI TPEHHS CKOJIBKEHHUS OT CHJIBI HOPMAaJbHOTO
TaBJICHUSI.

Omnpenenenne ko uIeHTa TPEHUS CKOJIBKEHUSI.

Onpenenenue KECTKOCTH MPYKUHBI.

Onpenenenne pabOTBI CUJIBI TPEHHUS MPU PABHOMEPHOM JBMKCHUU Tella  TI0
TOPU30HTATHHOU MMOBEPXHOCTH.

Omnpenenenne pabOTHI CHIBI YIPYTOCTH TIPH TOIBEME TPy3a C HCIOIH30BaHUEM
HETOIBI)KHOTO W TOJBUKHOTO OJIOKOB.

N3yueHne 3akoHa COXpaHEHUS SHEPTHUHU.
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Pa3znen 9. Mexanuveckue Koj1e0aHus U BOJIHBI

KonebarenbHoe paBuxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHMI: MepUof,
4acToTa, aMIUIMTyaa. MareMaTudecKud W IpYKUHHBIM MasTHUKU. IlpeBpamieHue
SHEPruu MpH K0JIeOATETbHOM JIBUKEHHUU.

3aryxatomue kojieOaHus. BoiHyx)aeHHble kosieOanus. Pezonanc. MexaHnuueckue
BOJHBI. CBOMCTBa MeXaHWYeCKUX BOJH. [IpomonbHbIE M MONEpeyHblE BOJHBL. [[nuHa
BOJIHBI U CKOPOCTb €€ pacrnpocTpaHeHus. MeXxaHWdeCKue BOJIHBI B TBEPAOM TEIIE,
CEMCMUYECKHUE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BblcoTa ToHa. Otpaxkenue 3Byka. HMHbpa3zByk u
yIbTPa3BYK.

Jlemoncmpayuu
Habmroenue xonebanuii Te Mo 1eHCTBUEM CHIIBI TSDKECTH M CHJIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmoienue BBIHYXIEHHBIX KOJICOaHHI U pe30HaHCa.
Pacnpoctpanenue npooabHbIX U TOMEPEYHBIX BOJIH (HA MOJICIIN).

Ha6HIO}IeHI/I€ 3aBUCHUMOCTH BBICOTHI 3BYKa OT 4aCTOTHI. AKyCTI/IIIGCKI/IfI
PE30HAHC.

Jlabopamopnvie pabomwl u onvimol

Omnpenenenre 9acTOThl M MepUoJia KoJieOaHWH MaTeMaTHIeCKOro MasTHUKA.

OmnpeneneHne 9acTOTHl U MEpUOJIa KoJeOaHUH TPYKMHHOTO MasiTHAKA

HccrnenoBanne 3aBUCMIMOCTH TIepro/ia KoJeOaHni OIBEIMIEHHOTO K HUTH TPy3a OT
JUTUHBI HATH.

HccrnenoBanre 3aBHCHMOCTH TIEpHOJa KOJICOAHWH TPYKHMHHOTO MAasTHHKA  OT
Macchl Tpy3a.

[TpoBepka HE3aBUCHUMOCTH MEPHOJIa KOJICOAHU rpy3a, TIOBEIICHHOTO K HUTH, OT
Macchl Tpy3a.

OneITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHOIa KOeOaHUl MPY>KUHHOTO
MasTHHUKA OT MAcChl Tpy3a U KECTKOCTH NMPYKUHBI. 3Mepenne yckopenust CBOOOTHOTO
najIcHUs.

Pa3jaen 10. D1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJITHBI
DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMAarHUTHBIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana 31eKTpOMarHuTHBEIX BOJH. MCoIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3M.

DIIeKTpOMarHuTHas npupoja ceera. CKopocTh cBeTa. BOIIHOBBIE CBOWMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3EKTPOMArHUTHBIX BOJIH. BOJHOBBIE
CBOICTBA CBETA.
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Jlabopamopnuvie pabomul u onvimol

N3ydenne CBOMCTB AIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0O MOOMIBHOTO TesnedoHa.
Pa3gea 11. CBeToBbI€ ABJICHUSA

JIlyueBass Mozmens csera. McrouHuku csera. IlpsMosiMHENHOE pacrpoCTpaHEHUE
ceeta. 3armenuss Connua u Jlynsl. Otpaxkenue cBera. [lmockoe 3epkano. 3akoH
OTpPa)KE€HHUsI CBETA.

[Ipenomnenue CBeTa. 3akoH peIOMIICHUS CBeTA.
[Tonnoe BHYTpPEHHEE OTpakeHue cBeTa. Vcmosib3oBaHKe MOJHOTO BHYTPEHHETO
OTPa)KEHUsI B ONTUYECKUX CBETOBO/IAX.

JIunza. Xon nyyedt B nun3e. Onrudeckas cucteMa (QoTtoarnmapara, MUKPOCKOIa U
Teneckona. ['na3 kak ontuyeckas cucrema. banu3zopykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HptoToHa. CliokeHue CreKTpaabHbIX
nBeToB. Jlucnepcus ceera. [Jemoncmpayuu

[IpssmMonHEHHOE pacpOCTpaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tony4yenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomieHnue cBera.

OnTryeckuil CBETOBO/I.

Xon nyuelt B coOuparomeit JnH3e.

XoJ JIydei B paCCEeUBAIOIIECH JINH3E.

[Tomyuenne n300pa>keHHUH C TTOMOIIIBIO JTUH3.

[Tpunnun necTBus ¢oToanmapaTa, MUKpPOCKOTA B TEJIECKOIA.
Monens riasa.

Paznoxenue 6emoro cBera B CEKTP.

[Tomyyenue 6emoro cBeTa Mpu CIO0KEHUH CBETAa PA3HBIX IIBETOB.

Jlabopamopnvle pabomul u onvimoi
HccnenoBanre 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIy4a OT yTJia MajeHUsI.
N3yuyenune xapakTepucTUK H300paKeHUs IIPEIMETa B INIOCKOM 3epKalie.
HccnenoBanre 3aBUCMMOCTH YIJIa TIPEITOMJICHHUSI CBETOBOTO JIyda OT YIJIa TaICHHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomydenne n300pa’keHUI C TIOMOIIBIO COOMPAIOIICH JIMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTUYECKOMN CHIIBI COOUPAIOIIEH JIMH3BI.
OnBITH TIO PA3NIOKEHHUIO OEIIOTO CBETA B CIIEKT.

OnbITEl MO BOCHPUSATUIO LIBETA MPEAMETOB MPHU UX HAOIIOJCHUM Yepe3 I[BETOBBIC
(bUIBTPHI.
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Pa3znen 12. KBaHnToBbIe siBJIEHUS

Oneitel  Pesepdopna u rmuianerapHas mojnenb aroma. Mogenbs aroma bopa.
Hcnyckanue u normonieHue ceera arToMoM. KBaHThl. JInHedaTeie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u raMmma-uznyueHnusi. CTpOeHHE aTOMHOTO siJIpa.
Hyxnonnas Mmonens atromHoro siapa. M3oromnsl. PannoaktuBHbie nipeBpatenus. [lepuon
NoJrypacnajia aTOMHBIX sIep.

SAnepHble peakyu. 3aKOHbI COXPAHEHUS 3apsiA0BOI0 MU MACCOBOTO YUCEI. DHEPrus
CBSI3M aTOMHBIX snep. CBA3b MacChl U PHEPruu. Peakunu cuHTe3a W JIeJICHUs SIep.
Uctounuku sneprun CoJiHIla U 3BE3].

Snepnas osHepreruka. [IeMCTBUA pagUOAKTUBHBIX M3JIIYyYEHHM Ha KUBBIE

OpraHU3MBI. ﬂeMOHcmpab;uu

CrekTpbl U31y4YEHHUS U TTOTJIOLICHUS.
CrekTpbl pa3IMYHbIX Ta30B.

CnekTtp Bogopoa.

HabGmronenne TpexoB B kamepe Bunbcona.
Pabora cu€Tunka HOHM3UPYIOMIUX U3ITYUSHU.

Peructpanus n3nyueHus NpupoIHbIX MUHEPATIOB U MIPOLYKTOB. JlabopamopHsie
pabomol u Onwvimol

HabroieHre CIIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3JTyIEHHUSI.
HccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YACTHUIBI [0 TOPMO3HOMY myTH (110
dororpadusam).

N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOPUTEIHLHO-0000 AU MOTYIb

[ToBTOpUTETHEHO-0000MIAIONUN MOAYJIh TpPEIHA3HAYECH IJIs CHUCTEMaTH3alluu |
00001IeHNs TIPEIMETHOTO COJIEP’KAHUS M OMBITA JEATEILHOCTH, MPUOOPETEHHOTO TpHU
M3yYEeHUH BCEro Kypca (QU3MKH, a TakkKe IS TMOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 9K3aMEHY 10 (U3HKE JIs1 00yJAIOIINXCS, BEIOPABIIUX ATOT yUeOHBIH
peaMer.

[Ipy u3yyeHMH JAHHOTO MOJYJIS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUIBI
JESITEIPHOCTH, HA OCHOBE KOTOPBIX O00ECTEeUMBACTCS JOCTIKCHHE MPEAMETHBIX H
MeTanpeIMEeTHBIX MJIAHUPYEMBIX pe3yJIbTaToOB oOydeHwus, dbopmupyeTcs
€CTECTBEHHO-Hay4YHasi TPaMOTHOCTh. OCBOEHHUE HAyYHBIX METOJOB HCCIEIOBAHUS
SIBJICHUI TIPUPOJIBI M TEXHUKH, OBIIAJICHUE YMEHUSAMH OOBACHATH (DU3UUECCKUE SIBICHHUS,
MPUMEHSISl TIOJIyYEHHbIE 3HAHUS, pellaTh 3ajJayd, B TOM YKCIE KAa4eCTBEHHbIC U
AKCTIIEPUMEHTAJbHBIEC.

[IprHIIMTIHANBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO pa3jiesia Peaanu3yeTcs 3a CUET
TOr0, YTO O0YYarONIUECs BBIMOJHSIOT 3a/1aHuUsl, B KOTOPBIX UM MpPE1JIaraeTcs:
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Ha OCHOBE MMOJYYEHHBIX 3HAaHUI paclo3HaBaTh U HAYYHO OOBSCHATH (pU3NUECKUE
ABJICHUS B OKPY’KAIOLIEH MPUPOAE M MOBCEIHEBHOW XU3HM; HCIIOJIb30BaTh HAy4YHbIC
METO/Ibl UCCIIEIOBAHMS (PU3NYECKUX SBJICHUM, B TOM YHCIIE
JUISL IPOBEPKH TUIOTE3 M TMOJIYYEHHS] TEOPETHYECKHX BBIBOJOB; OOBSICHATH HAyUHbBIE
OCHOBBI Hambojee BaXXHBIX JOCTH)KEHHMI COBPEMEHHBIX TEXHOJIOTHM, HampuMmep,
MIPAKTUYECKOTO HMCIIOJIb30BAHUS PA3IMYHBIX MCTOYHMKOB DHEPTMHM HAa OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHHUSI BCEX U3BECTHBIX BUJOB SHEPTHH.
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IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yyenue Qu3MKU Ha ypoBHE OCHOBHOIO oOIIero oOpa3oBaHMs HAIpaBiICHO Ha
JOCTHKCHHE JIMYHOCTHBIX, METaNpeAMETHBIX U TMPEAMETHBIX 00pa30oBaTelbHBIX
pe3yJIbTATOB.

JIMUYHOCTHBIE PE3YJIbTATBI

B pesynbTare m3yueHus: pU3MKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOyuarorerocst 0yayT chOpMHUPOBAHBI CACAYIOIIME TMYHOCTHBIC PE3yJIbTaThl B YacTH: 1)
NATPUOTHYECKOTO BOCTIMTAHMSI:

IMPOABJICHUC MHTCPECA K HCTOPHUU U COBPECMCHHOMY COCTOAHHNIO pOCCHﬁCKOﬁ

¢u3nueckol HayKH, LIEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCHUMCKHUX
y4€HBIX-(DU3UKOB;
2) rpaKJIaHCKOT0 H TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS .
TOTOBHOCTb K aKTHBHOMY Y4aCTHIO B 00CYXAEHUN OOIIECTBEHHO-3HAUNMBbIX
Y STUYECKUX IIPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TIOCTHKEHUH (PU3HKHY;
OCO3HaHHE BAXXKHOCTH MOPAJIbHO-3THYECKMX MPHHIUIIOB B JESITEIBHOCTH YU€HOTO; 3)
ICTETHYECKOr0 BOCTIMTAHMA:

BOCHIPUSTHE ICTETUYECKUX KauecTB (PU3NYECKON HAYKHU: €€ TApMOHUYIHOTO

HOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH; 4)
HEHHOCTH HAYYHOI'0 MO3HAHMS

OCO3HAHHE IIEHHOCTU (PU3NYECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MO3HAHUS

MHPA, OCHOBBI PAa3BUTHUS TEXHOJIOTUM, BAJKHEHUIIEH COCTABIISIIOLIECH KYJIbTYpPbI; PA3BUTHE
HAy4HOH JIF0O03HATENBHOCTH, MHTEPECA K UCCIIEIOBATEIHCKON

AeSITeNLHOCTH; 5) dopMHUpOBaHNs KYJIbTYPbI 310POBbSI H IMOIHOHAIHHOTO

0J1aromosyuus:

OCO3HAaHWE IIEHHOCTH Oe3omacHoro o0Opa3a KWU3HHU B  COBPEMEHHOM
TEXHOJOTUYECKOM MUPE, BAXKHOCTH MPABUJT OE30MIaCHOTO MOBEICHUS HA TPAHCIIOPTE, HA
JI0pOTax, C AJIEKTPUUECKHM W TETUIOBBIM OOOpPYJOBaHHMEM B JOMAIIHHUX YCIOBUSX,
c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY U

TAKOT0 € MpaBa y JPYroro 4ejoBeka; 6)

TPYAOBOI'O BOCIIMTAHUSA .
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aKTUBHOE Yy4YacTHE B pCIICHWH TMPAKTUYECKUX 3anad (B pamMKax CeMbH,
0o0pa30BaTeIbHOM OpraHM3alMK, TOpOja, Kpas) TEXHOJOTMYECKOM W COLMATbHON
HaIpaBJICHHOCTH, TPeOyIOIKUX B TOM uucie W (U3MYECKUX 3HAHUM; HHTEpPEC K
MPaKTUYECKOMY M3yUEHHUIO Npodeccuid, CBSI3aHHBIX C (PU3UKOH;

7) IKOJIOTHYECKOr0 BOCIIMTAHMS:
OpHEHTAIVs Ha TIPUMEHEHNE (PU3UUECKUX 3HAHMI /IS PEIIeHHUs 3a7a4d B 00JIaCTH
OKpY’KaloIIel Cpe/pl, IIIaHMPOBAHUS TIOCTYIIKOB M OIIEHKH HX BO3MOKHBIX

HOCIEACTBUM [l OKPYIKAIOUIEHN cpebl; 0OCO3HAaHUE TI100aIbHOI0 XapakTepa
9KOJIOTHUECKUX MPOOJIEM | MyTel MX pelIeHus; 8) aqanTanuu K H3MeHAI0 UM CSI
YCJIOBHAM COUMAJIBLHOU Y NIPUPOIHOH CPebl:

NOTPpeOHOCTh BO B3aUMOJICUCTBUHU MPHU BBIMOIHEHUU UCCIICIOBAHUI U TPOCKTOB

(bu3nMYecKol HampaBJICHHOCTH, OTKPBITOCTh OMNBITY M 3HAHUSM JIPYTHX; TOBBIIICHHUE
YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JAEATEIbHOCTh; TOTPEOHOCTH
B (hpopMUpOBaHHUM HOBBIX 3HAHUH, B TOM uuciie popMyIupoBaTh UCH,

MOHSTHS, TUIOTE3bl O (HU3MYECKUX OOBEKTaX M SIBICHUAX; OCO3HAHHE JS(UIIMTOB
COOCTBEHHBIX 3HaHHI U KOMIIETCHTHOCTEH B 00J1aCTH

(Gu3MKY; TIIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PU3MUYECKUX 3HAHUMH,
CTpEeMJICHHE aHAJM3UPOBATh U BBISBJIATH B3aUMOCBSI3H MPUPO/IbI, 00IIECTBA U

HSKOHOMHUKH, B TOM YHUCJIE€ C HCIOJh30BaHHEM (DU3UUYECKUX 3HAHMM; OIEHKAa CBOMUX
JEUCTBUMN C YUETOM BIMSIHUS HA OKPYKAIOIIYIO CPeay, BOZMOKHBIX

r7100aJIbHBIX ITOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesynbraTe OocBOeHUS IpOrpaMMbl 10 (M3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpaszoBaHus y oOydaromierocst 0yayT copMupoBaHbl METaPEeIMETHBIE PE3YJIbTATHI,
BKJIIOYAIOIIHE TT03HABATEIbHbBIC YHUBEPCAIbHBIC YICOHBIE IEHCTBHS, KOMMYHUKATUBHBIC
YHUBEpCAIbHBIC YUCOHBIC ICUCTBUS, PETYISTUBHBIC YHUBEPCATbHBIC YUeOHBIC TCHCTBUSI.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHBbIE YUeOHbIE HeicTBHS BaszoBbie
JOrHYecKHue JeHCTBHA:
BBUIBIISAITh U XapaKTEPU30BaTh CYIIECTBCHHBbIC IMPU3HAKH OOBCKTOB (SBJICHHIA);
YCTaHABIIMBATh CYIICCTBCHHBIM MPHU3HAK KJIaCCU(PUKAIIUN, OCHOBAHHUS
Ui 0000IIEHWsT W CPaBHECHMS, BBISABIATH 3aKOHOMEPHOCTH M IIPOTHBOPEUYHS B
paccmaTpuBaeMbIX (pakTax, TaHHBIX
n  HaOMOJCHMIAX, OTHOCSAIIUXCS K  (U3WYECKUM  SBJICHUSIM;  BBISBIATH
MIPUYUHHO-CJICJICTBEHHBIE CBSI3M TPU H3YYCHUU (PU3HMUYECKUX SBICHUW M TPOIIECCOB,
JIeJIaTh BBIBOJIbI C HMCIIOJb30BAHUEM JCTYKTUBHBIX M WHIYKTUBHBIX YMO3AKIIFOUCHUU,
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BBIJIBUTATh THIIOTE3HI O B3aUMOCBS3SIX PU3HMUECCKUX BETHYNH; CAMOCTOSATEIHLHO BEIOMPATH
Croco0 permieHuss yuyeOHOH (u3nveckol 3amaun (CpaBHEHHUE HECKOJIbKHUX BapHAHTOB
penieHus, BbIOOp HamOojee MOAXOASIIEr0o € Y4ETOM CaMOCTOSITENBHO BBIIEIECHHBIX
KPUTEPHEB).
Bba3oBble uccienoBare/ibckue 1eiicCTBUSA:
WCIIOIb30BaTh BOMPOCHI KAk MCCIEAOBATEILCKUM HWHCTPYMEHT TO3HAHUS,
MPOBOJUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIAHY OIBIT, HECIOKHBIN
bu3MYeCKUil  IKCIIEPUMEHT, HEOOJNbIIoe HccleqoBaHne (U3MYECKOTO  SIBJICHUS,
OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAILINIO, MTOTYUYCHHYIO B X0J1€
UCCJIEIOBAHUS WJIM SKCIEPUMEHTA; CaMOCTOSITENbHO (OopMyJupoBaTh 000OIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM

NPOBEIEHHOTO HAOJIO/IEHUs, OINbITA, MCCIEIOBAaHUSA; MPOTHO3UPOBATh BO3MOXKHOE
JanbHeIIee pa3BuTue PU3NYECKHUX MPOIECCOB, a TAKXKE BBIBUTATh MPETOI0KEHUS 00
UX Pa3BUTHM B HOBBIX YCIIOBUAX U KOHTeKcTax. Pabora ¢ nH(popmanueii:

NPUMEHSTH PA3IMYHbIE METO/IbI, HHCTPYMEHTHI U 3apPOCHI MPU TTOUCKE
U oTOOpe MHPOPMALUU WM JAHHBIX C YYETOM MpeIOKeHHOW yueOHOU (Pu3nyeckon
3a/1a4H;

aHANIM3UPOBATh, CHCTEMATH3UPOBaTh W  HHTEPHPETUPOBATH  HUH(OpMAIUIO
pa3TUYHBIX BUJOB U (HOPM NIPENICTABICHHUS; CAMOCTOSTEIBHO BBIOMPATh ONTUMAIIbHYIO
dbopMy mpeacTaBieHus HMHPOPMALMM U WUIIOCTPUPOBATH peIlIaeMble  3a/ayu
HECJIOKHBIMH CXEMaMHU, TUarpaMMaMu, HHOU TpaduKoil 1 uX KOMOUHAIIUSMHU.

KoMMyHHKaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe 1eliCTBHS

B XO7I¢ OOCYXXJICHHS y4eOHOTO MaTepHalia, pe3yJbTaToB JTabOPaTOPHBIX PadOT H
IIPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIa€MOM TeMbl M BBICKA3bIBATh HJICH,
HalleJICHHBIE HA peIIeHUE 3aJa4yd U TOoJJIepKaHhe OJIarokKenarelTbHOCTH OOIIeHHUS;
COTIOCTABJISITh CBOU CYXKJICHHS C CYKICHUSIMH JAPYTUX YYaCTHUKOB JINAJIOTa,
0OHapY>KMBATh Pa3IUYUE U CXOJICTBO TIO3UITUH; BBIPAXKATh CBOIO TOUKY 3PCHHS B YCTHBIX
U THCHbMEHHBIX TEKCTaX; MyOMUYHO TPEACTaBIATh PE3yJIbTaThl BBITIOJIHEHHOTO
¢dusngeckoro onbiTa (IKCIEPUMEHTA, UCCIICIOBAHUS, IIPOCKTA).

MOHUMATh M UCTIONH30BATh MPEUMYIIIECTBA KOMAHAHOW U MHANBUAYATbHOU PaOOTHI
MpU PENICHHH KOHKPETHOW (PU3WUeCKOW MTpOoOIeMbl; MPUHUMATh II€TH COBMECTHOU
JeSITENHHOCTH, OPTaHW30BBIBATH JEHCTBHS MO €€ JOCTHKEHUIO. PACTIPEIEISITh POJIH,
o0CyX/IaTh TPOIECChl W PE3yJbTaThl COBMECTHOW paboThl, 0000maTh MHEHUS
HECKOJIBKHUX JIFOJICH; BBITIONHITH CBOIO YacTh pPAaOOThI, JOCTHTas KadeCTBEHHOTO
pe3ynbTara 1mo CBoeMy
HAIPaBJICHUIO U KOOPJAUHUPYS CBOU JEHCTBUS C IPYTUMU YJICHAMHU KOMAaH/IbI; OIICHUBATH

KaueCTBO CBOETO BKJIaJla B OOIINN MPOMYKT IO KPUTEPHSIM,
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CaMOCTOSITEILHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMH B3aUMOICHCTBHUSI.
PerJIHTI/IBHbIe YHuBEpCaJdbHbIC yqeﬁnble IlEﬁCTBI/IH
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYALUX, TPEOYIOIUX

JUISL petieHus: PU3NYECKUX 3HaHUW; OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0/1aX MPUHATHS
pemieHuid (MHIUBUIYAILHOEC,

NPUHATHE PELICHUS B TPYIIE, NPUHITAE PEUICHUH TPYIION); CaMOCTOSTEIbHO

COCTAaBJISATh AJITOPUTM pelieHus: GU3NUecKon 3a/1au WK TUIaHa UCCIIE0BAHMS C yUETOM

UMEIOLIUXCS  PECYpCOB M COOCTBEHHBIX  BO3MOXHOCTEH,  apryMeHTUpPOBaTh

npeajaraeMble BapUaHThl pELIEHUMN; JAenaTh BBIOOp W OpaTh OTBETCTBEHHOCTH 3a

peuieHue.

CaMOKOHTPOJIb, YJMOLUMOHAJIbHBIA HHTEJUICKT:

HaBaThb AJCKBATHYIO OICHKY CHTyallUM W MpcajiaraTb ILJIaH ec N3MCHCHMUS,

OOBSICHITH IMPUYKNHBI JOCTUKCHUA (HG}IOCTI/I)KGHI/ISI) PE3YIbTATOB ACATCIIBHOCTH,
AaBaTh OLCHKY HpI/IO6p€TéHHOMy OIBITY; BHOCUTH KOPPCKTHUBEI B ACATCIBHOCTh (B TOM
YUCJIC B X0 BBIITOJHCHUA @HSHHGCKOI‘O HCCIICOOBaHUA NN HpO@KTa) Ha OCHOBC HOBBIX
O6CTOHT€HBCTB, N3MCHUBIIUXCA CHTyaHHﬁ, YCTAaHOBJICHHBIX OHII/I6OK, BO3HUKIINX
TPYHHOCTGﬁ; OOCHUBATDH COOTBCTCTBUC PE3YyJIbTaTa LUCJIU U YCIIOBUAM.

CTaBUTh ce0s1 HA MECTO APYroro 4CJI0BCKa B X0JAC CIIopa WK JUCKYCCHUU

Ha HAYYHYIO TeMy, IOHUMaTh MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYTOro. MPU3HABATH CBOE
IpaBo Ha OMMOKY MpH peleHUH PU3NISCKHUX 3a/1a9 WIH

B YTBEPKJICHUAX HA HAYUYHBIEC TEMbI U TAKOE K€ IIPABO IPYyroro.

INPEIJMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 KJjiacce TpeIMETHBIE pe3yJbTaThl HAa 0a30BOM ypOBHE
JIOJKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUN:

WCIIOJIb30BaTh TOHATHA: (PU3NUECKHME W XUMUYECKUE SIBICHHS, HaONIOACHHE,
HKCIIEPUMEHT, MOJIEb, TUMOTE3a, CAUHUIIB (U3UUYECKUX BEIWYMH, aTOM, MOJEKYIa,
arperaTtHbie COCTOSHUS BemiecTBa (TBEPIOE, JKHUIKOE, ra3000pa3HOE), MEXaHUYIECKOE
IBW)KCHHE  (paBHOMEpHOE,  HEpaBHOMEPHOE,  MNPSIMOJMHEHHOE),  TpPaeKTOpH,
paBHOJICUCTBYOIIAs cwil, jAcedopmarus (ympyrasi, IUIaCTHYECKas), HEBECOMOCTb,
cooOmaronrecst cocyibl; pa3nudath sBieHus (muddysus, TEUIOBOe IBUKCHHE YaCTHIL
BEIIECTBA,

PaBHOMEPHOE IBH)KEHHE, HEPABHOMEPHOE ABHKECHWE, MHEPILMS, B3aUMOJCHCTBUE TeET,
paBHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHOW OChIO BpaIllEHUs, Iepelladya JaBJICHUSA
TBEPJIBIMU TEJaMH, KUAKOCTAMH MU Trazamu, aTMochepHOoe AaBJieHUe, IJIaBaHHE Tel,
MPEeBPAICHUS] MEXaHUYECKOW YHEPTHH) MO ONMMCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
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OCHOBE OIBITOB, JEMOHCTPHUPYIOUIMX JaHHOE (PU3MUECKOE SBJIECHUE; PACIIO3HABAThH
MPOSIBJICHNE U3YUYEHHBIX (PU3MUECKUX SIBIICHUHN B OKPYKAIOIIEM

MHUpE, B TOM Yucie pu3nuecKkue siBICHUS B IPUPO/JIE: TPUMEPHI IBUKECHUS C Pa3InYHbIMU
CKOPOCTSMHU B JKMBOM M HEXKMBOM NPUPOJE, ACHUCTBUE CUJIbI TPEHUS B IIPUPOAEC U
TEXHUKE, BJIMSHUE aTMOC(EpHOro MaBJCHUS Ha >KUBOM OpraHU3M, IUIaBaHUE PHIO,
phlYard B TeJ€ YeJIOBEKa, MPU 3TOM MEPEBOAMTH MPAKTHUYECKYIO 337auy B Y4YEOHYIO,
BBIJICTISITh CYIIECTBCHHBIC CBOWMCTBA (NmpU3HAKKM) (PU3WYCCKUX SIBJICHUMH; OMHMCHIBATH
M3YUYCHHbIE CBOMCTBA TeN W (pU3MUECKUe SIBICHUS, UCTIONB3Ys (pU3nueckue BETUYUHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, ITyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa
YIPYTOCTH, CHJIA TSDKECTH, BEC Tella, CUJIa TPEeHUs, aBjieHue (TBEPIOro Tena, )KUIKOCTH,
rasa), BHITAJIKABAIONIAs CUJIa, MEXaHUYeCKasi pab0Ta, MOIIHOCTb, IJICYO CHIIBI, MOMEHT
CUJIbl, KOA(PPUIMEHT TOJE3HOrO0 JCHCTBUS ~ MEXaHM3MOB, KHUHETHYECKas W
MOTEHI[HAJIbHAS SHEPIHs), MPH OMHCAHUU MPABUIBHO TPAKTOBaTh (HU3MUECKUU CMBICI
UCITIOJIb3YEMBIX BEJIMYWH, NX 0003HAYCHHUS U €IUHUIIBI (PU3NUECKUX BEJIMYNH, HAXOIUTh
dbopMyJibl, CBS3BIBAIONIME JTAHHYIO (DU3UUECKYI0 BEIUYUHY C JIPYTHMMHU BEIUYHMHAMHU,
CTPOUTH T'padUKH M3YUYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJIMYHMH, XapaKTepHU30BaTh
CBOICTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI, UCIIONIb3Y I

HpaBWiia CIIOKEHUs cui (BIOJb OXHOM mpsiMoi), 3akoH ['yka, 3akon [lackains, 3akoH
Apxumesa, mpaBuIIo paBHOBeCHs phidara (0JI0Ka), «30JI0TOE MPABUIO» MEXaHUKH, 3aKOH
COXpaHEHHUs! MEXaHWYECKOW 3HEepruu, NMpH 3TOM JaBaTh CIOBECHYIO (HOPMYJIHUPOBKY
3aKOHa M 3alKChIBATh €r0 MAaTeMaTHYeCKOE BBIpAKEHHE, OOBICHATh (U3UUYECKUE
SBJICHUS, IPOLIECCH] M CBOMCTBA TEJI, B TOM YHUCIIE U

B KOHTEKCTE CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBISABIATH
PUYUHHO-CIIC/ICTBEHHBIE CBSA3U, CTPOUTH OOBSICHEHHE M3 1-2 JTOTMYECKUX IIaroB C
ornopoit Ha 1-2 W3y4eHHBIX CBOMCTBA (YU3UUYECKHUX SBICHHUH, (DU3NUECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH; pellaTh pacdyE€THbIe 3afauu B 1-2 AEHCTBUS, WCIONB3Ysl 3aKOHBI U
dbopMyIIbl, CBA3BIBAIONINE (PU3NYECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/la4u
3aMHUCHIBATh KPATKOE YCIIOBHE, TMOJCTAaBIATh (DU3UYECKHME BEIMYMHBI B (POPMYIBI U
MPOBOJUTH PACUYE€Thl, HAXOJIUTh CIPABOYHBIC JaHHBIC, HEOOXOMMMBIC NJISI PEIICHUS
3a/1a4, OIICHUBATh PEATUCTUYHOCTh OTyYeHHONW (PU3NYECKON BETMYMHBI; PACTIO3HABATH
po0IeMBbI, KOTOPBIE MOKHO PEIIUTh MPU TMOMOITH (U3HUYECKHUX METOAOB, B ONMKUCAHUU
WCCJICJIOBAHMSI BBIJCIATH TPOBEPSIEMOE MPEIIONIoKeHue (TUIoTe3y), pasiudath |
WHTEPIPETUPOBATH MOIYICHHBIA PE3yIbTaT, HAXOAUTH OIMIMOKM B XOJE OIBITA, JENaTh
BBIBOJIBI 110 €T0 Pe3yJIbTaTaM; IPOBOJAUTH OIBITHI IO HAOIFOACHUIO PU3NUECKUX SBICHUN
WM (PU3HIECKIX

CBOMCTB Tem. (hopMyIHUpOBAThH MPOBEPSIEMBIC TIPEIIOIOKEHUSI, COOMPATh YCTAHOBKY U3
MPEJIOKEHHOTO0 000pYI0OBaHMS, 3aMKUCHIBATh XOJI OMbITa U (GOPMYJIUPOBATH BHIBObI;
BBITIOJTHSATH MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAcChl Tea, 00bEMa, CHUIIbI

U TeMIepaTypbl ¢ UCMOJIb30BaHUEM AHAJIOTOBBIX U HU(GPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPHOOPOB C YUETOM 3aJaHHON aOCOIIOTHOM MOTPEIIHOCTH H3MEpPEHUH;
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MIPOBOJIUTH HCCIIEOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKOM BEIUYMHBI OT JIPYrou C
UCTIOJIb30BaHUEM TPSMBIX M3MEpPEHHi (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBHXKYIIETOCS
TeJa OT BPEMEHHU ABMIKCHHUS TEJA, CUJIBI TPEHUS CKOJIBKEHUS OT Beca TeJla, KauyecTBa
00pabOTKM TOBEPXHOCTEM TEd W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMIAAH
CONPHUKOCHOBEHHMS TE€Jl, CHJIbl YOPYTOCTH OT YJJIMHEHUS IPY>KUHBI, BBITAIKUBAIOLIEH
CWIbl OT 00béMa MOTpYyKEHHOM YacTU Tella M OT IUIOTHOCTH MKUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TeJIa, OT MIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEJO, YCIOBUN
IJIaBaHus TeJ, YCJIOBUM paBHOBECHUsS pbluara U OJOKOB, Y4acCTBOBATh B MJIAHUPOBAHUU
y4eOHOTO HCCIIeIOBaHUsl, COOMpaTh YCTAHOBKY W BBIMOJHATH M3MEPEHUs, CIenys
OPEMIOKEHHOMY IUIAHY, bukcupoBaTh PE3YIBTATHI MOTYYEHHOU
3aBUCUMOCTH (PU3NYECKUX BETUYHMH B BUJE MPEII0KEHHBIX TaOJIUIl U TpaUKOB, JesaTh
BBIBO/IBI 0 pe3yibTaTaM WCCIEA0BAaHMS; MPOBOJUTh KOCBEHHBIE H3MEPEHHUS
¢Gu3nuecKkux BeIruuH (IUIOTHOCTH BEIIECTBA
KUIKOCTU U TBEPJIOTO TEJA, CUJIa TPEHUS CKOJIbKEHUS, TaBIICHUE BO3/1yXa,
BBITAJIKABAIOILIAs CUJIA, IEMCTBYIONIAs Ha MOTPYKEHHOE B )KUAKOCTD TEJIO,
K03 QUIIUEHT MOJIE3HOTO JCHCTBUS MPOCTHIX MEXaHU3MOB), CIIEAYS MPEATIOKECHHOM
MHCTPYKIIMH: TIPY BBITIOJIHEHUH U3MEPEHUI COOUPaATh SKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIUUCIISATH 3HAUEHUE UCKOMOM BETMYUHBI; COOIIOATh MPaBUia TEXHUKU
0€301acHOCTH MpHU padboTe ¢ J1abopaTOPHBIM

000pyIOBaHUEM; YKa3bIBATh PUHITUIIBI JCHCTBHS MPHOOPOB M TEXHUYECKUX YCTPOICTB:
BEChl, TEPMOMETpP, JWHAMOMETp, COOOIIAMIINECS COCyIbl, OapoMerp, pbIvar,
TIOJIBMKHBIN 1 HETTOIBIDKHBIN OJI0K, HAKJIIOHHAS IJIOCKOCTh; XapaKTepHU30BaTh PUHITUTIBI
JCUCTBUS N3YYCHHBIX TPHUOOPOB U TEXHUYCCKUX YCTPOUCTB C OMOPOi Ha UX onucanus (B
TOM 4YHCJE. TIOMIIMITHAKH, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOM HACOC, apEOMETp), UCTIONb3Ys 3HAHUS O CBOMCTBAX
bu3HMYeCKUX SBJICHUH W HEOOXOAMMbIe (HU3NYECKUE 3aKOHBI M 3aKOHOMEPHOCTH,
HOPUBOIUTH TpuMepbl  (HaxoAuTh HHGOPMAIMIO O TMpUMEpax) MNPAKTHYECKOTO
WCIIOJIb30BaHUSl (U3NYECKUX 3HAHWW B TIOBCEAHEBHOW KHU3HU A oOecreueHus
0e3omacHOCTH TpU OOpamieHuu ¢ MNpudOpaMu W TEXHHUYECKHUMH YCTPOMCTBaMHU,
COXpaHEeHUs 370POBBS M COOIIOIEHUS HOPM YKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIIeH
cpelie; OCyIIECTBIATh OTOOP HCTOYHUKOB nH(opMaluu B IHTepHEeTe B COOTBETCTBHUU
C 3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U Ty TEM
CpPaBHEHUS PA3TMYHBIX HCTOYHUKOB BBIJCIIATH HHPOPMAIIUIO, KOTOPAs SBISETCS
IPOTUBOPEUHUBON MU MOKET OBITh HETOCTOBEPHOM; UCIIOJIB30BATh TP
BBITIOJTHEHUN y4eOHBIX  3aJIaHW  HAYYHO-TIOMYJSIPHYIO JIUTEPATYPY
¢du3rUecKoro cofepKaHus, CIipaBOYHbIE MaTepUabl, pecypchl cetu HTepHeT,
BJIQJCTh  NpUEMaMU KOHCIICKTHPOBAHMS TEKCTa, npeoOpa3oBaHus
nH(}OpMAITUU U3 OJTHON 3HAKOBOUM CHCTEMBI B JIPYTYIO; CO37aBaTh COOCTBEHHBIC
KpaTKHe MChbMEHHBIC U YCTHBIE COOOIICHUST Ha OCHOBE
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2—3 WCTOYHUKOB HH(POpMalMUU (PU3MYECKOrO COAEpkKaHUS, B TOM YHUCIE IMyOIUYHO
JIeN1aTh KpaTKHe COOOLIEHUS O PE3yIbTaTax MPOEKTOB WM YUeOHBIX UCCIAEAOBAHUM, TpU
TOM TPAMOTHO MCIOJB30BATh H3YUYEHHBI NOHATHUMHBIA anmapar Kypca (U3MKH,
COIMPOBOXK/JIaTh BBICTYIJICHWE IMPE3CHTALMEH; MPU BHIIOJHEHUH YYEOHBIX MPOEKTOB U
UCCJIEeI0BAHUM pacnpeensiTh 00S3aHHOCTH B IPYIINE B COOTBETCTBUU C OCTABJIEHHBIMU
3aJla4aMM, CIEAUTh 32 BBINOJHEHHEM IUIaHA JEWCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JESATENbHOCTh TIPYIIbl, BBICTPaUBaTh KOMMYHHUKAaTHBHOE
B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYIKAOIIUX.

K xoniy oOyuenuss B 8 kJjiacce mpeIMeTHBIE pe3yJibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUYAIOIINXCS YMEHUM!

UCIIOJIb30BATh MOHATHS: Macca v pa3Mepbl MOJIEKYJI, TEMJIOBOE JBHKEHUE AaTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTAINIMYECKHME W aMop(dHbIC Tena,
HACBHIILICHHBIN U HEHACBIIICHHBIN Map, BIAXKHOCTh BO3/1yXa, TEMIIEpATypa, BHYTPECHHSA
SHEprus, TEIJIOBOM JBUrATENb, JIEMEHTAPHBIN DJIEKTPUUECKUMN 3apsjl, dICKTPUUYECKOE
1oJI€, MPOBOJHUKU U AUAIEKTPUKH, TOCTOSHHBIN 3JIEKTPUUYECKUN TOK, MArHUTHOE TOJIE;
pas3inyaTh SBJICHHS (TCIIOBOE PaCIIUPEHHE U CXKAaTHe, TEILIoNepeaya, TCIIoBOe
paBHOBECHE, CMayuBaHWE, KallWULIPHBIE SIBJICHUSA, MCIAPEHUE, KOHACHCALuS,
IIJIABJICHUE, KpUCTAJUIU3ALUS (oTBepaeBaHue), KUIICHHE, TeIuIonepenada
(TeTIONPOBOIHOCTD, KOHBEKITUS, HW3JIyYCHHUE), DJICKTpH3alMs TeJ, B3aUMOJCHCTBHE
3aps0B, ACHUCTBUS JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aUMOJCHUCTBUE
MAarHuTOB, JEHCTBUE MArHUTHOIO IIOJI1 HAa IPOBOAHUK C TOKOM, 3JEKTPOMAarHWTHas
MHIYKIMS) 10 ONHMCAHUIO KX XapaKTePHBIX CBOHNCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOEe (U3MUECKOe SBJICHHUE; pACIO3HABATh MPOSBICHUE
M3YYCHHBIX (PU3NUECKUX SBJIICHUN B OKPYKAIOIIEM
MUpE, B TOM 4YHCle (U3UUYECKHE SIBIICHUS B MPHUPOJE. MOBEPXHOCTHOE HATSKEHUE U
KaNWUISIPHbIE SIBIICHUS B NPUPOAE, KpUCTAIBI B mpupone, uznydenwe ComnHua,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHWE POCHI, TyMaHa, WHEs, CHETa,
AIEKTPUUECKHE SBIICHUS B aTMOC(hEpE, AIEKTPUIECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3emiid, Jipeiid MOoI0COB, POJIb MATHUTHOTO TIOJIS JJIS *KU3HU Ha 3emiie, TOJspHOe
CUSTHUE, TIPH 9TOM TIEPEBOJIUTH MPAKTUYECKYIO 3a/1a9y B yU€OHYIO, BBIJICTISATh
CYIIECTBCHHBIE CBOWCTBa (TPU3HAKN) (PU3UUCCKUX SBJICHHI; ONMUCHIBATh WM3YUCHHBIC
CBOWCTBA TeJl M (PU3HUCSCKUE SIBICHHUS, UCTIONB3YsI (PU3MUSCKHE BEIMUUHBI (TeMIieparypa,
BHYTPEHHSASI DHEPrus, KOJIUYECTBO TEIUIOTHI, YJEJbHAsA TEIUIOEMKOCTh BEIIECTBA,
yenbHas TEIJIOTa MJIABJICHUs], yIeJIbHAs TeII0Ta NapooOpa3oBaHus, yAelbHas TeIUIOTa
CrOpaHusl TOIUIMBA, KOA(DQPUIIMEHT TOJE3HOTO JEeHUCTBHUS TEIUIOBOW  MAIIIWHBI,
OTHOCUTEIIbHAS BIIAXKHOCTH BO3AYyXa, SJIEKTPUUYECKUH 3apsiji, CHIa TOKA, JJIEKTPUUECKOE
HaIpsbKeHKE, COMPOTUBIICHUE MPOBOJHUKA, YACIbHOE COMPOTUBIICHHUE BEILIECTBA, paboTa
Y MOIITHOCTBH JJICKTPUYCCKOTO TOKA), IPH OTIMCAHUH MPABUIBLHO TPAKTOBAThH (PU3UICCKUH
CMBICJT HUCIOJb3YEMbIX BEJIMYMH, OOO3HAYEHUS M E€AUHUIBI (PU3NYECKUX BEJIHMYUH,
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HaxXoJIuTh (HOPMYJIbl, CBS3BIBAIOIINE JAaHHYIO (U3MYECKYI0 BEIMYHMHY C JIPYTUMHU
BEJIMYMHAMH, CTPOUTH TpapUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepU30BaTh CBOWCTBA Tej, (PU3MUECKUE SBJICHUS U MPOIECCHI, MCHOJb3Ys
OCHOBHBIC TIOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEIECTBA,
MPHUHIKIT CYTEPIIO3UIUH TToJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHCHHS 3apsija,
3akoH OMa Jig yyacTka 1enu, 3aKoH Jxoymns—JIeHIa, 3aKkoH COXpaHeHUs JHEPTUH, TIPU
ATOM JaBaTh CJIIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alKUCHIBATh €r0 MaTEMaTHYECKOe
BBIpaXKEHUE; OOBSACHATH (DU3UUYECKUE MPOIECCHl W CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE
CUTyalluid  TPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBISIBIIATH ~ MPUYHUHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTh OOBICHEHUE U3 1-2 moruueckux maros ¢ onopoi Ha 1-2
U3YUYEHHBIX CBOMCTBA (PU3UYECKUX SBJICHUH, (PU3NUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEH; peliaTh pacuéTHhIEe 3a/auu B 2—3 JEHUCTBUS, MCIOJIb3Yys 3aKOHBI U
dbopmyIibl, CBs3BIBaIONINE (PU3MUECKHE BEIMYMHBI. HA OCHOBE aHaJIM3a yCJIOBHS 3a/1auu
3aMUChIBATh KPATKOE YCIOBUE, BBISABISATH HEAOCTATOK JAHHBIX JUIS PEIICHUS 3aadH,
BBIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JJIsS €€ PeIIeHuUs, TPOBOJUTH PACUETHI U
CpaBHUBATh MOJYYEHHOE 3Ha4YeHUE (HPU3NYECKON BEIMYMHBI C M3BECTHBIMHU JTaHHBIMU,;
pacrio3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh MTPU TOMOIIH (PU3UIECKUX METOIOB,
UCIIONIB3Ysl OINMCAHHWE HCCIEIOBAHUS, BBIICIATh IPOBEPSIEMOE MPEOIOKEHHE,
OIICHUBATh TMPABWIBHOCTh TOpPSAJIKA TPOBEACHUS UCCIEAOBAHUS, JejaTh BBIBOJBI;
IIPOBOJIUTH OTIBITHI IO HAOTIOICHHUIO (PU3HYECKHUX SBICHUN WU (PU3UUECKUX CBOMCTB TEI
(kanmuUIIpHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHHS BO3yXa OT €ro 00bEéMa, TeMIIEPaTyphl,
CKOPOCTH TIPOIIECCa OCTHIBAHMS W HATrpEBaHUS MPU M3IYUYCHUH OT I[BETa M3IIydalolleH
(rorsoraroieii) IOBEPXHOCTH, CKOPOCTh UCIAPEHUS BOABI OT TEMIIEPATyPhl KHIKOCTH
U TUIomanyu e€ TMOBEPXHOCTH, AJICKTPHU3AIUSA TEI M B3aUMOJCUCTBUE JJICKTPUYCCKHUX
3apsiIOoB, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHWTOB, BH3yaJM3allMsl MArHUTHBIX IOJICH
MOCTOSIHHBIX MAarHUTOB, JEHCTBHUS MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, CBOHCTBA
3JICKTPOMAarH1uTa, CBOMCTBA 3JICKTPOJBHUIATENS TMOCTOSHHOIO TOKa). (opMyJIHpOBaTh
MpOBEPSIEMbIE  TPEATONOKEHUA, COOMpaTh  YCTAaHOBKY M3  IPEIIOKESHHOTO
000pyT0BaHMS, OITUCHIBATH X0 ONBITA U (DOPMYJIMPOBATH BBIBOIBI; BEITIOJIHSTE MPSMBIC
W3MEpPEHHUsI TeMIepaTypbl, OTHOCHUTEJIBHOM BJIAQKHOCTU BO3AyXa, CHJIBI TOKa,
HaIpsDKCHHUSI C HUCIOJIb30BAHMEM aHAJIOTOBBIX NPHOOPOB M JATYMKOB (HH3UUCCKHUX
BEJIMYMH, CPAaBHUBATh pE3YyJbTAaThl HM3MEPEHUN € Y4E€TOM 3aJJaHHOW aOCOJIFOTHOM
MTOTPEIIHOCTH; MPOBOJIUTH MCCIICIOBAHNE 3aBUCHMOCTH OJJHOM (PM3UYECCKON BEITHMUHHBI
OT Apyrou
C HCITOJIb30BAaHUEM MPSMBIX U3MEpPEHUH (3aBUCUMOCTH COIPOTHUBIICHHUS IIPOBOJHUKA OT
€ro JUIMHBI, TUIOMIAJA TOMEPEYHOI0 CEYCHHUS M YJEJIHHOTO COMPOTHUBIICHUS BEIIESCTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOIHUK, OT HANIPSIKEHHUS Ha MPOBOJIHUKE,
MCCJICIOBAHKME TOCACAOBATEILHOIO M IapajyIebHOTO COECIWHEHHH IPOBOJIHHMKOB):
IJIAHUPOBATh HMCCJE0BAaHUE, COOMpaTh YCTAHOBKY M BBIMOJHITH HU3MEPEHUS, CICays
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MPEIOKEHHOMY TUIaHy, (PUKCUPOBATh PE3YJIbTaThl MOTYUYEHHOW 3aBUCHUMOCTH B BHJIC
Tabnui, W rpaduKoB, JAENaTh BBIBOABI MO pe3yJbTaTaM HCCIEAOBaHUS; MPOBOJUTH
KOCBEHHBIC H3MepeHHUs (U3MYECKUX BeNWYUH (yAelbHas TEIUIOEMKOCTh BEINECTBA,
COIPOTHUBJICHHE MMPOBOIHUKA, pa00Ta U MOITHOCTD 3JIEKTPUUECKOIO TOKA): IJIAHUPOBAThH
U3MEPEHUs, COOUpaTh HSKCIECPUMEHTAIBHYIO YCTAaHOBKY, CIEAYysS MPeII0KeHHOM
WHCTPYKIIMHM, W BBIUUCIATH 3HAYCHHE BEJIMYMHBI, COOJIOJATh MpaBujia TEXHUKH
0€30MacHOCTU MpU padboTe ¢ J1abopaTOPHBIM

000py/IOBaHUEM; XapaKTEPHU30BaTh NPUHIUIIBI JCHCTBUS HW3YUYEHHBIX MPUOOPOB U
TEXHUYCCKUX YCTPOUCTB C OMOPOW HA MX OMHUCAHUA (B TOM YHCJIE. CHCTEMa OTOILICHHMS
JIOMOB, TUTPOMETP, MapoBas TYpOrHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKOM
SHEPIHH, DJIEKTPOOCBETUTENIbHBIC MPUOOPHI, HArpeBaTEIbHBIE JJICKTPONPUOOPHI
(mpuMepsl), DIICKTPUYCCKUE MPEIOXPAHUTEIH, OJJIEKTPOMArHUT, JJICKTPOIBUIATEIb
MOCTOSIHHOTO TOKa), HCIOJb3ys 3HAHHA O CBOWCTBAaX (U3MYCCKUX SBJICHHHA WU
HEeoOXouMble (PU3NUECKHe 3aKOHOMEPHOCTH; paclo3HaBaTh IPOCTHIC TEXHUYECKHE
YCTPOUCTBA U U3MEPUTEbHBIC MPUOOPHI

10 CXeMaM M CXeMAaTHYHBIM PUCYHKaM (3KHIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETD,
TUTPOMETp, JBHTraTellb BHYTPEHHErO CrOpaHus, JJIEKTPOCKOI, PEoCTar), COCTaBIATH
CXEMBI DJIEKTPUYECKUX IIEeTEeH C IMOCeI0BaTeIbHbIM U TMapauIeNbHBIM COSAMHEHUEM
AJIEMEHTOB, pa3iuyas YCIOBHbIE O0O3HAYEHUS JJIEMEHTOB JJIEKTPUUYECKUX IIeTIEH;
HNPUBOIUTH TpuMepbl (HaxoauTh HHGOPMAIMIO O TMpUMEpax) MPAKTHYECKOTO
UCIIOJIb30BaHUs (PU3WYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU HJsi OOecleyeHUs
0e3omacHOCTU TMpU OOpalieHuu ¢ MpuOOpaMu U TEXHUYECKHUMH YCTpPOMCTBaMHU,
COXpaHEHUS 37J0POBBS M COOJIOIEHUS HOPM PKOJIOTHYECKOTO MTOBEJICHUS B OKPY KAIOIIE
cpelie; OCyIIeCTBIATh MOUCK nH(popMmaluu pusudeckoro conepxanus B Unrepuere,

HAa OCHOBE HMMEIOIIMXCS 3HAHUA U MYTEM CPABHEHHUS JOTOJHUTEIBHBIX HCTOYHUKOB
BBIICTISATh WHGOPMAIMIO, KOTOpasi SBISETCS MPOTUBOPEUMBOM WIM MOXKET OBITh
HEJ0CTOBEPHOIA; UCIIOJIb30BaTh npu BBITIOJTHEHU T y4eOHBIX 3a/laHu’
HAyYHO-TIOMYJISIPHYIO JINTEPATypy HU3UUIECKOTO COAEpKAHUS, CIIPABOYHBIE MaTePUAJIbI,
pecypcel cetu HHTepHeT, BiIageTh NOpUEMAaMHM  KOHCIIEKTUPOBAaHHS  TEKCTa,
npeoOpa3oBanuss WHPOPMAIMA W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYyH0; CO37aBaTh
cOOCTBEHHBIC TUCHMEHHBIE U KpaTKue yCTHBIE cOoOIeHus, 00001as nHhopMaIuio 13
HECKOJBKUX WCTOYHHKOB (PU3WYECKOrO CONepKaHHWs, B TOM 4YHCJIE MyOJIUIHO
MPEACTABIATH PE3YIbTAThl IPOSKTHOM WIIU UCCIEA0BATEIBCKON AESTEIbHOCTH, IPU 3TOM
IrPaMOTHO WCIIONB30BaTh W3YYEHHBIM TMOHATUWHBIA ammapat Kypca (U3HKH,
COTIPOBOKJIATh BBICTYIUICHUE TMPE3CHTAIMEH; MPU BBITIOJIHEHUN yYEOHBIX MPOEKTOB U
UCCIENOBaHNA (DU3UYECKUX TMPOIECCOB PpACIPEACNATh OOS3aHHOCTH B TpPYIIE B
COOTBETCTBHHM C MOCTABJICHHBIMU 3aJla4yaMH, CJIEJAUTh 32 BBIIIOJHEHUEM ILJIaHA JCHCTBUIMA
U KOPPEKTUPOBATh €ro, aJIeKBATHO OIICHMBATh COOCTBEHHBIN BKJIAJ B JEATEIbHOCTD
IPYIIbl, BBICTPAaUBaTh KOMMYHUKATHBHOE B3aUMOJCIHCTBUE, MPOSBISST TOTOBHOCTD
paspeniatb KOH(QIUKTHIL.
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K xoniy oOyuenuss B 9 kJjacce mpeiMeTHBIE pe3yJibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM!

WCIMOJIb30BaTh MOHSTHS. CUCTEMa OTCU€Ta, MAaTepualbHas TOYKa, TPACKTOPHUS,
OTHOCHTEJIBHOCTh MEXaHHYECKOTO JIBMXKEHUs, nedopmanus (ympyras, miacTHUECKas),
TPEHHE, IEHTPOCTPEMUTEIIBHOE YCKOPEHUE, HEBECOMOCTh U IEPETPY3KH, LIEHTP TAKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LEHTP TAXKECTU TBEPAOIrO TeJa, paBHOBECHE, MEXAHUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, AIEKTPOMArHUTHBIE BOJIHBI, IITKaJIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAITBHO30PKOCTb, CIEKTPHI HCITyCKaHUS
U TOTJIoNIeHus, anb(da-, O0era- U raMMa-u3JIydeHUs, HU30TOIbI, sJIepHAs DHEPreTHKa,
pa3iuuath SBJICHUSA (paBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJMHEHHOE JBHIKCHHE,
PaBHOYCKOpPEHHOE MPSIMOJIMHENHOE JBUKEHUE, CBOOOJHOE MaJCHHUE TeJl, PABHOMEPHOE
JIBW)KEHUE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TE€JI, PEAKTUBHOE JIBUKECHHUE,
Koyie0aTeIbHOE JIBH)KCHHE (3aTyXalollne W BBIHYXJICHHbIC KoJeOaHusA), PE30HAHC,
BOJIHOBOE JIBU)KEHUE, OTPAXKEHUE 3BYKA, IPSAMOJIMHENHOE PAaCIIPOCTPAHEHUE, OTPAKEHHE
U MPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3JIoKEHUE OeI0ro CBeTa
B CIEKTP U CJOXEHHE CIHEKTpPaJIbHbIX IIBETOB, IUCIEPCUS CBETA, €CTECTBEHHAS
PaJOaKTUBHOCTh, BOSHUKHOBEHHE JTUHEHYATOTO CIIEKTPa U3yUYEHHs) 10 OMUCAHHIO UX
XapaKTepHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (hU3UYECKOE
SBJICHUE; PACIIO3HABATH MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUN B OKPY’KaIOIIEM
MUpe
(B TOM umciie (pU3NUCCKUE SBICHHS B MPUPOJIE: MPWIUBBI U OTJIMBBI, JIBHKCHHE TUIAHET
ConHeyHOH CUCTEMBI, pEaKTUBHOE ABUKEHHE JKUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMHU, 3E€MIIETPSICEHUE, CEHCMHYECKHME BOJHBI, I[yHAMH, 05XO, IBETAa TeI,
ONTUYECKHE  SBJICHUS B  MNPUPOJE, OHOJOTHYECKOe  JEHCTBHME  BHUJMMOTO,
yIbTPA(PUOIETOBOTO W PEHTIEHOBCKOTO H3JIyYCHHH, €CTECTBEHHBIH pPaJIMOAaKTHBHBIN
¢$oH, KOCMUYECKHE TyUH, paIMOaKTUBHOE U3TyUYEeHHUE TPUPOIHBIX MUHEPATIOB, IEUCTBHE
pPalMOAaKTUBHBIX H3JIyYeHH HAa OpPraHW3M 4YeJOBEKa), MNpU OSTOM MEPEBOJIUTH
MPAKTHYSCKYIO 3a7a4y B y4eOHYIO, BBIICIATH CYIICCTBCHHBIC CBOWMCTBA (IPU3HAKH)
¢u3nuecKkux SBICHUN; OMUCHIBATh M3yYCHHBIC CBONCTBA Tell W (DU3MYECKUE SBICHUS,
UCTIONB3ys (U3NYCSCKUE BEIMYUHBI (CpeoHSsI W MIHOBEHHAs CKOPOCTh Teja IpH
HEPAaBHOMEPHOM JIBUKECHUH, YCKOPEHUE, IEPEMEINICHUE, MYTh, YIJI0Basi CKOPOCTh, CHJIA
TPEHUs, CUJIa YIPYTOCTH, CUJa TSHKECTH, YCKOpPEHHE CBOOOJHOIrO MajJeHus, BEC Tea,
UMITYJIBC TeJla, UMITYJIbC CHJIBI, MEXaHW4YecKas paboTa W MOITHOCTh, TMOTEHIIMATbHAS
JHEprus Tena, NOAHATOrO HaJl MMOBEPXHOCTBIO 3€MJIM, TOTEHIHAIbHAS YHEPTUS CHKATOU
MPYKUHBI, KHHETHYECKAsl SHEPTHUsl, TOJIHAsA MEXaHMYECKask SHEPrus, NEPUO] U 4acTOTa
KOoJieOaHU, JJIMHA BOJHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTEelb
MPEJIOMJICHUST CPEeJbl), TPU OIKMCAHWW TPABUIBHO TPAKTOBATh (U3HUYSCKUN CMBICI
HCIIOIb3YEMbIX BEJMYMH, 0003HAYEHUS M €IUHUIIbI (PU3MYECKUX BEJIMYUH, HAXOJUTh
dbopMyJibl, CBS3BIBAIONIME JAHHYIO (DU3UUYECKYI0 BEIWYUHY C JIPYTHUMHU BEIUYMHAMHU,
CTPOUTH rpaUKU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIIMYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NICCKUE SBJICHUSI U IMPOIIECCHI, UCIIONIB3YS
3aKOH COXPAHCHHsI YHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHUS, NMPHHIIMI CYIEPIO3UIIUN
CWJI, TPHWHIMI OTHOCHTENbHOCTH [ammies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHCHUS
HUMITYJIbCA, 3aKOHBI OTPKECHUS W TMPETOMIICHUS CBETa, 3aKOHBI COXPaHEHUS 3aps0BOTO
M MacCoOBOTO WYHCEN TIPH SACPHBIX pEaKIusAX, IMPU ITOM [aBaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA M 3alMCHIBATh €0 MAaTEMAaTHYECKOE BBIPAKCHUE; OOBICHSITH
¢u3nyuecKkre TPOIEeCChl M CBOHCTBA TEJd, B TOM YHCIE M B KOHTEKCTE CHUTYyaIlui
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH MPUIMHHO- CIICJCTBEHHBIC CBS3H,
CTPOUTH O0BACHEHUE U3 2—3 JIOTHYECKUX I11aroB ¢ OMOPOi Ha 2—3 U3yUYEHHBIX CBONCTBA
(Gu3HUECKHX SBICHUM, (PU3UICCKUX 3aKOHOB WITH
3aKOHOMEPHOCTEH; pemiarh pacdyéTHble 3amadyu (OMUpAoIIMecss Ha cucTeMy U3 2-3
ypaBHEHUH), UCIIOJIB3Ys 3aKOHBI K (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKIE BEIUIMHBI. Ha
OCHOBE aHAJIN3a YCIIOBUS 3a1a91 3aITUChIBATh KPATKOE YCIOBUE, BBISBIISATH HEIOCTAIONIUE
WM U30BITOYHBIC JaHHBIC, BRIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOUMBIE ISl PEIICHUS,
IIPOBOUTH PACUYETHI U OLICHUBATH PEATUCTUYHOCTD MOJyICHHOTO 3HAYCHHS (PU3NICCKON
BCJIMYMHBI, paclo3HaBaTh MPOOJIEMBI, KOTOPBIE MOYKHO PEIIMTh TPH TOMOIIU
(U3HYECKMX METOJIOB, MCIOJB3Yys OMHCAaHUE HCCICIOBAHUS, BBIICIATH MPOBEPSIEMOE
IPEATNOIOKEHNE, OIIEHUBATh MPABUILHOCTD MOPsJIKa TPOBEACHHUS UCCIICA0OBAHNS, I€JIaTh
BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUIM U ONIBITOB; IPOBOUTH OIBITHI TIO
HAOJTIOCHUIO (PU3UYECKUX SIBICHUHN MM (PU3NUECKHX CBOMCTB Tei (M3ydeHHE BTOPOTO
3akoHa HbIOTOHA, 3aKOHA COXpaHEHMsI SHEPruH, 3aBUCUMOCTH TMEpHOoJa KoJeOaHU
MPY>KUHHOTO MasiTHUKA OT MAacChl TPy3a M KECTKOCTH TMPYKUHBI U HE3aBUCUMOCThH OT
aMILTUTYAbI MaJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpOCTPAaHEHHUE CBETA, Pa3lIOKEHUE
0eJIoro cBeTa B CIEKTP, U3yUEHHE CBOMCTB M300paKeHHS B INIOCKOM 3€pKaJie M CBOWCTB
MU300pakKeHUs MpeIMeTa B COOMpAIOIeH JIMH3e, HaOJI0ICHUE CIUIONIHBIX U JTUHEHYAThIX
CIICKTPOB U3JIYUYCHHS). CAMOCTOSATEIHLHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOIO Habopa
000py1IOBaHMS, ONMUCHIBATH XOJ OMbITA M €ro pe3ysbTaThl, (GOPMYIUPOBATH BBIBOJIHI;
MIPOBOJIMTH IIPH HEOOXOAMMOCTH CEPHIO MPSAMBIX H3MEPEHHM, OTIPEeIss CpeIHee
3HaUCHHE U3MeEpseMOr BeaUYHMHBI ((POKYCHOE pacCTOSHHE COOMPAOIICH JIUH3HI),
00OCHOBBIBaTh BBIOOp cItoOcOOa M3MepeHHs (M3MEpUTEIBHOTO MpHOOpa); MPOBOIAMTH
HCCIICIOBAHUE 3aBHCUMOCTEH (DM3WYSCKUX BEIMYMH C HCIOJb30BAHUEM TIPSIMBIX
M3MepeHul (3aBHCHMMOCTh IYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM IBMKCHUU 0O€3
HavyaJIbHON CKOPOCTH, ITeproaa KoJIcOaHHH MaTeMaTHISCKOT0 MasiTHUKA OT JIJTMHBI HUTH,
3aBUCHMOCTH yTJjla OTPaKCHHUs CBETA OT yrja MaJCHUS M yrja MpeJOMJICHUS OT yria
MajcHUs). IUTAHHUPOBATh HCCIACAOBAHUE, CaMOCTOSATEIBHO COOMpAaTh YCTAaHOBKY,
(bUKCUpOBaTh PE3YJbTATHl MOJYYCHHOW 3aBUCUMOCTH (U3MYCCKHX BEIUYMH B BHJIC
Ta0auI] ¥ TPadUKOB, JICJIaTh BBIBOJIBI ITO Pe3yJIbTaTaM HCCIICIOBAHHMS,

MPOBOJIUTH KOCBCHHBIE HM3MEpPEHUs (U3MUSCKUX BEIUYHMH (CPEIHSSI CKOPOCTh W
YCKOpPEHHUE Teja MPU PaBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHHE CBOOOJHOTO MajcHus,
KECTKOCTh MPYKUHBI, KOAD(PUIMEHT TPEHUsI CKOJBXKEHHUS, MeXaHuyeckas paboTa u
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MOIITHOCTh, YaCTOTa U NEPUOJI KOJIEOAHUM MAaTEMAaTUUECKOTO U MPYKUHHOT'O MasiTHUKOB,
OINTHYECKAs CHjIa COOMpPAIOIICH JIMH3bI, PaIMOAKTUBHBINA (POH): IIIAHUPOBATH U3MEPEHUS,
coOMpaTh HKCHEPUMEHTAJIbHYIO YCTAaHOBKY M BBINOJHSATH HU3MEPEHUs, CIEAys
MPEUIOKEHHOW MHCTPYKIMU, BBIYUCISATh 3HAYCHHE BEIWYUHBI U aHAJIU3UPOBATh
MOJIyYEHHBIE PEe3YyJbTaThl C YYETOM 3aJIaHHOW MOTPEUIHOCTH HM3MEPEHUM; cOoOIIoaaTh
MpaBUJia TEXHUKU O€30MaCHOCTH MPHU paboTe ¢ 1abopaTOPHBIM

o0opynoBaHUEM; pa3audyaTh OCHOBHBIC MPU3HAKU HM3YUYECHHBIX (U3UYECKUX MOJCIICH:

MaTtepuaabHas

TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOUEYHBIM HMCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
IJIaHeTapHas MOJIeNIb aToMa, HYKJIOHHAas MOJENIb aTOMHOTO SI/Ipa; XapaKTepU30BaTh
MPUHITUIIBI IEUCTBUS U3YYSHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOIl Ha UX
onucanus (B TOM YHUCIIE. CIIUIOMETP, JATYMKH TOJOKEHUS, PACCTOSIHUS U YCKOPCHHUS,
pakeTa, PXOJIOT, OYKH, MEPUCKOI, (poToarnmapar, ONTUIECKUE CBETOBO/IbI, CIIEKTPOCKOTI,
J03UMETP, KaMmepa BuibcoHa), HCIob3ys 3HaHUS O CBOHMCTBAX (PM3UYECKHUX SBICHUN U
HEeoOXouMble (HU3NUYECKUE 3aKOHOMEPHOCTH; HMCIOJIb30BaTh CXEMbl M CXEMATHYHBIC
PUCYHKH M3YYEHHBIX TEXHMUYECKHUX YCTPOWCTB, H3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTHYECKHUX MPOIIECCOB MPHU PEIICHUHN YUECOHO-TIPAKTUYCCKUX 3a/a4, ONTUYECKUE
CXEMBbl JJI1 TOCTPOCHHUS H300paK€HUH B TUIOCKOM 3€pKajie M COOMparoliel JHH3E,
NPUBOIUTH TpuMepbl  (HaxoAuTh HHGOPMAIMIO O TpUMepax) MNPAKTHYECKOTO
UCIIOJIb30BaHUsT (PU3WYECKUX 3HAHUW B TOBCEIHEBHOW JKM3HU HJsi OOecCleyeHUs
0e30omacHOCTU TMpU OOpalieHuu ¢ MNpUOOpaMH U TEXHUYECKHUMH YCTpPOMCTBaMH,
COXpaHEeHUs 370POBBS U COOJIO/IEHUS HOPM PKOJIOTMYECKOTO MTOBEJCHUS B OKPY KarOIIe i
cpelne; OCYIIECTBISATh MOMCK MH(popmaiuu ¢uznueckoro coaepxanusi B MHtepHere,
CaMOCTOATENbHO (HOPMYTUPYS TIOMCKOBBIM 3ampoc, HAXOIUTh ITyTH ONPEICICHUS
JIOCTOBEPHOCTH TOJYy4YeHHONW WH(OpMAIMM Ha OCHOBE HWMEIOIIUXCS 3HAaHUW U
JIOTIOTHUTENbHBIX HWCTOYHHKOB, HMCIOJIb30BaTh MPU BBHITOJHEHUU Y4YEOHBIX 3aJaHUMN
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy GU3HUUECKOTO COIepKaHusl, CIIPAaBOYHbBIE MaTEPHAIIHI,
pecypcel cetu HHTepHeT, BiIageTh NOpUEMAaMHM  KOHCIIEKTUPOBAHHS  TEKCTa,
npeoOpa3oBaHus WHPOPMAIMA W3 OJHOW 3HAKOBOM CHUCTEMBI B JPYTYyH0; CO37aBaTh
COOCTBEHHBIC THCHMEHHBIE W YCTHBIE COOOIIECHHS Ha OCHOBE HH(POPMALMH U3
HECKOJBKUX HCTOYHUKOB (DU3UYECKOTO CONAEpKaHHs, IMyOJIHMYHO TMPEACTABISAThH
pe3yabTaThl MPOEKTHOM WIIM HCCIIEIOBATEIIbCKON JEATENbHOCTH, MPU 3TOM IPaMOTHO
WCIIOJIb30BaTh HM3YyYCHHBIH TOHITHIHBIA armapaT HW3yd4aeMoro pasiena (Qu3uku u
COTIPOBOXKIaTh BBICTYIUICHHE TMPE3CHTAMEH C YYETOM OCOOCHHOCTEH ayJauTOpUU
CBEpPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHHUE

denepanbHas padoyas mporpamma | dusuka. 7-9 kinaccel (0a30BbIl YPOBEHb)

7 KJIIACC
Ne HanmenoBanue KomuuectBo | TIporpammuoe conepxanue | OCHOBHbBIE BUJIBI €SI TEIIBHOCTH O0yYarOIINXCS
/i pa3zeoB U TeM 4acoB

y‘IG6HOFO nmpeamMeTa

Pa3znen 1. ®u3uka u ee poJib

B MO3HAHUHU OKPYKAKOIIETro MUpa

1.1 | ®usuka — Hayka o 2 du3nKa — HayKa o IpUpoJie. | BhIABIEHUE pPa3NTuuuii Mexay (GU3MYECKHMH U
IIpUpOAC SBnenus MPUPOJBL. | XUMUYECKUMU IIPEBPALLECHUSMMU.
Dusnueckne ABICHAL: Pacnio3naBanue u kiaaccudukanus GU3NIECKUX
MEXAaHUHCCKUC, TCIIOBRIC, | gppenpii: MeXaHUYECKUX, TEIJIOBBIX,
JJICKTPUICCKHC, 3J€KTPUYECKNX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBCTOBBIC, HabmoieHue 1 onycanye GU3MYeCcKuX sSBJIeHMI
3BYKOBBIE
1.2 | dusnyeckue 2 dusnveckue BeTMINHBL Onpesenenue IICHBI TeTICHUS IIIKAJTBI
BEJTMUUHEI N3mepeHne GU3HUECKUX M3MEpPUTETHHOTO MPUGOpa.

BeJIMUMH. Ou3nueckue
npuodopsl. [TorpenHocTs
U3MEpPECHUI
MexayHapoaHas cucteMma
CJIMHHII

N3mepenne  JIMHEWHBIX  pa3MEPOB  Tel M
MIPOMEKYTKOB BPEMEHH C YUETOM MOTPEMIHOCTEH.

H3mepenne 00bEéMa KUIKOCTH U TBEPAOTO TENa.
HN3MepeHne TemiepaTypsl Ipy MOMOIIA
JKHJIKOCTHOT'O TEPMOMETPA U JaTUNKA
TEMIIEPATYyPHI.

BrinmonHeHne TBOpUECKUX 3aJaHUM 10 TIOUCKY
Crioco00B M3MEPEHUSI HEKOTOPBIX (PU3UICCKUX
XapaKTEPUCTHUK, HAIPUMEDP, pA3MEPOB MaJIbIX
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00BEKTOB (BOJIOC, TIPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIIINX PACCTOSTHUM, MaJIBIX

IPOMEKYTKOB BpPEMEHHU. O6cyxaenue
peajaraeMbix Croco00B
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1.3. | EcrecTBeHHOHAy4HbII 2 Kak ¢usuka u npyrue BoiaBrkenue rumnote3, OOBICHSIOMIMX MPOCTHIE
METO/1 MO3HAHUS €CTECTBEHHbIE HAYKH SIBJICHUS, HAIIPUMED:
M3yqatoT MpUpoay. — II0YEMY OCTaHABJIMBAETCS IBUKYILEECS II0
EcrecTBeHHO-Hay4HBIN . :
TOPU30HTAIBHOM MOBEPXHOCTH TENO; —
METO/]1 TO3HAHMUSL .
MOYEMY B KapKylo NIOTro/1y B CBETIION OJIexkKe
Ha0JII0/IeHNE, TOCTaHOBKA B . .
npoxJyaaHei, yem B TéMHOM. [Ipeanoxenue
Hay4YHOTr'0 BOIIPOCA,
BBLIBIDKCHHE THIIOTES, CIIOCOOOB MPOBEPKU TMIIOTES.
DKCIEPUMEHT MO MIPOBEPKE HpOBG}IeHI/Ie HCCJIICAOBAHUA 110 IIPOBCPKE
TUNOTE3, O0OBSICHEHUE KaKOMInOO T'MITOTE3EL.
HA0II01aEMOTO SIBICHH. [TocTpoenue npocTermx Mojenet pu3nueckux
Omnucanne pusnaecknx sBJICHHUH (B BH/I€ PUCYHKOB HJIH CXEM), HAIIPUMED
ABJICHAM C TIOMOIIBIO MaJICHUE MpeIMETa; MPSIMOJIMHEUHOE
MOZ€CICH pacrpocTpaHeHue cBeTa
Hroro no pazneny 6

Pa3nen 2. [lepBoHayanbHbIe

CBCACHHUSA 0 CTPOCHHUHU BelIECTBA

2.1

Ctpoenue BemiecTna

1

CtpoeHue BeliecTna:
aTOMBI Ml MOJICKYJIBI, UX
pa3Mepbl. ONBITHI,
JTIOKA3bIBAIOIIIAE
JIMCKPETHOE CTPOCHUE
BEIIIECTBA

HaGmroienre u mHTEpIpeTaIvs OIBITOB,
CBUJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYISIPHOM
CTPOEHHMH BEIIECTBA. OIBITHI C PACTBOPEHUEM
pAa3JMYHBIX BEIIECTB B BOJE.

OreHka pa3MepoB aTOMOB M MOJIEKYJT C
UCToJib30BaHueM (G oTorpaduii, TOTyICHHBIX
Ha aTOMHOM CHJIOBOM MHKpockore (ACM) —
nabopartopHas padota no teme: «OneHka
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JIMaMeTpa aToMa METOJIOM psioB (¢
UCTIOJIb30BaHUEM (GoTorpaduii)».
Onpenenenue pa3MepPOB MaJbIX TEJ

2.2 | JIBuxeHue u JIBIDKEHME YaCTHI] HaGmronenne u o0bsicHeHUE OPOYHOBCKOTO
B3aUMO/ICHCTBHE BemecTa. CBs3b NBIKEeHUS U siBiieHus 1udy3uu. [IpoBenenue u
qaCTHULl BCIICCTBA CKOpPOCTH ABUKCHMUS 0O0BSICHEHHE OMBITOB 110 HAOIIOIEHUIO

YacCTHUIl C TeMIEepaTypoHu. TEIJIOBOTO paciiupenus ra3os. [IlpoBeaenue u
BpOoyHOBCKOE JBIKEHHUE, 00BSICHEHHE OTBITOB [0 OOHAPYKEHUIO CHII
b dy3us. MOJICKYJISIPHOTO TIPUTSDKEHUS M OTTAIKUBAHUS
B3aumoneiicTBue yactuil
BEILIECTBA: IPUTSIKCHUE U
OTTAJIKUBAHUE

2.3 | ArperatHbie ArperaTHble COCTOSHUS Omnucanue (C UCIOBL30BaHUEM MPOCTHIX

COCTOAHUA BCIHICCTBA

BEIIIECTBA: CTPOCHUE
ra3os, )KUJIKOCTEH U
TBEPBIX
(KpUCTAIMYECKHX) TEII.
BzaumocBs3b MexIy
CBOMCTBaMH BEIIESCTB B
pPa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoerareM. OCOOCHHOCTH
arperaTHbIX COCTOSTHHI
BOJIbI

MO/IeJIeH) OCHOBHBIX Pa3InYHMil B CTPOCHUH r'a30B,
JKUIKOCTEN U TBEPABIX TEI.

OO0OBsIcHEHNE MAJION COKUMAEMOCTH KUIKOCTEH U
TBEPJIBIX TEJI, OOJIBIION CKUMAECMOCTH T'a30B.
OO0mbsicHeHne coxpaHeHusi GOpMbI TBEPABIX TEI U
TEKYYeCTH JKUJIKOCTH.

[IpoBeneHne OMBITOB, JOKA3BIBAIOIINX, YTO B
TBEPJIOM COCTOSTHUH BOJIBI YaCTHUIIBI HAXOISITCS

B CPEIHEM JaJIbIIe APYT OT Apyra (IIOTHOCTh
MEHBIIIC), YEM B KUIKOM.
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VY CTaHOBJICHUE B3aUMOCBSI3H MEXKY
0COOCHHOCTSIMH arperaTHbIX COCTOSIHUIN BOJIBI U
CYIIIECTBOBAaHMEM BOJIHBIX OPTaHU3MOB

(MC - 6uonorus, reorpadus)

Uroro no pazneny S

Paznen 3. JIBu:keHHe U B3aUMOAelCTBHE TeJl
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3.1 | Mexanuueckoe Mexanunyeckoe asuxenue. | McceienoBaHue paBHOMEPHOTO IBUKEHMS,
ABHIKCHHC PaBHOMEpHOE 1 ONpPEAEIIEHUE €TO MPU3HAKOB.
HEPaBHOMEPHOC ABIKCHUC. | HaGnioneHne HepaBHOMEPHOTO JABUKEHUS U
Cxopocts. Cpennss OTIPEJICIICHUE €T0 OTIUYHIA OT pAaBHOMEPHOTO
CKOPOCTB NPH
JBYKEHUSL.
HEPABHOMEPHOM
. OmnpeneneHue CKOPOCTH PAaBHOMEPHOTO
IBUXKEHUHU. Pacu€T myTy u
JBWOKCHUS (IIapUKa B KHUJIKOCTH, MOJCIIH
BpPEMEHU JBUKCHUS
SJIEKTPUYECKOTO aBTOMOOKIIS U T.JI.).
OmnpeneneHue CpeTHEH CKOPOCTH CKOJIbKEHUS
OpycCKa WJIH IIapyKa 1Mo HaKJIOHHOW IJI0OCKOCTH
Pemrenne 3amau Ha onpeiesieHUe MyTH, CKOPOCTH
¥ BPEMEHH PaBHOMEPHOTO JBUKCHHUSI.
AHanu3 rpauKoB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMECHHU
3.2 | Unepuus, macca, SIBreHue nHEepLIMU. 3aKOH OOBsICHEHHE ¥ TPOTHO3UPOBAHKE SBJICHH,

IINTIOTHOCTDH

vHepuuu. B3aumonencraue
TeJ KaK MpU4rHa
W3MEHEHUSI CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa MHEPTHOCTH TeEa.
IInoTHOCTH BeliecTBa.
CBs3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI

B ¢IMHHIIE 00BEMA
BEIIIeCTBA

00yCIIOBJICHHBIX HHEPIUCH, HAIIpUMEP, YTO
MPOUCXOJIUT IIPU TOPMOKCHHUH HIIA PE3KOM
MaHEBpPE aBTOMOOWIIS, TIOUeMY HEBO3MOXKHO
MTHOBEHHO MPEKPATHUTH JABHKEHUE HA BEJIOCHUIIE/IC
WJIM caMOKaTe ! T. .

[IpoBeaeHNEe U aHAIA3 OTIBITOB,
JEMOHCTPHUPYIOIIUX U3MEHEHHUE CKOPOCTH
JBIDKCHHS Tejla B Pe3yiIbTaTe JSHCTBUS HA HETO
JIPYTUX TeJ.

Pemenne 3amau Ha onpeielIeHHE MacChl Tela, ero
00BEMa M INIOTHOCTH.
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[IpoBeneHue U aHAIU3 ONBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJa OT €r0 MacChl IpU
B3anUMOJIEUCTBUU TeN. 3MepeHne Maccesl Tena
Pa3JIMYHBIMU CTIOCOOAMHU.

OnpeneneHue MIOTHOCTH TEJIA B PE3yJIbTaTE
U3MEPEHUS €r0 MacChl U 00bEMa
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3.3

Cuna. Bunsr cun

14

Cuita kak XapakTepUCTUKA
B3aUMOJICUCTBUS TEIL.
Cuna ynpyroctu v 3aK0H
I'yxa. U3mepeHue cumisl ¢
MOMOIIBIO TMHAMOMETpA.
SBneHue TATOTEHUs U
cuna tsbkectu. Cuna
TSOKECTH Ha IPYTUX
TJIaHeTax.

Bec tena. HeBecomocTs.

Cnoxeunue CHJI,
HaIpaBJICHHBIX MO OJTHOU
MIPAMOHM.

PaBHOAeHCTBYIOIIAS CHII.
Cuna tpenus. Tpenue
CKOJIbYKEHHUSI U TPEHUE
nokost. Tpenue B nmpupoe
Y TEXHUKE

N3ydeHne B3aMMOAECUCTBUS KaK IPUYNHBI
U3MEHEHUS CKOPOCTH TeJla U €ro AeOopMallHH.
Onurcanne peabHbIX CUTyalluid B3aUMOJIECTBHUS
T€JI C IIOMOILBIO MOJIEJIEN, B KOTOPBIX BBOJUTCS
MOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cwisl yrnpyroctu. Mccimenoanue
3aBUCUMOCTH CWIbI YIIPYTOCTH OT yJJIMHEHUSA
PE3MHOBOTO  IIHYpa WM TNPYXKHUHBI  (C
HOCTPOCHUEM TpaduKa).

AHalM3 TPaKTUYECKUX CUTyallud, B KOTOPBIX
IIPOSIBIISIETCS IEMCTBUE CUJIBI YIIPYTOCTH
(ympyrocth Msiua, KpOCCOBOK, BETOK JepeBa

u zip.).

AHanu3 cuTyanui, CB3aHHBIX C SIBJICHUEM
TATOTCHUS.

OOBsicHeHHE OpOUTATBLHOTO JIBI)KCHUS IJIAHET C
HCIOJIb30BAHUEM SIBJICHHUS TSATOTEHHUS U 3aKOHA
HUHEPIUH.

H3mepeHue Beca Tella ¢ MOMOIIBI0 JUHAMOMETpa.

O6ocHOBaHME ATOTO CrIOCOOa U3MEPEHUSL.
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AHanu3 1 MOJAETUPOBAHUE SBJIECHUSI HEBECOMOCTH.
DKCNEPUMEHTAIBHOE MOJYYEHUE MPaBUiia
CJI0’KEHUS CUJI, HAIIPABJIICHHBIX BJOJIb OJHOM
npsmoii. OnpeiesieHue BETMYMHBI
PAaBHOJICMCTBYIOIIEH CHUIIL.

N3ydenue cuibl TPEHUSI CKOJTBKEHUS U CUITBI
TPEHHUS TTOKOS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS OT
CHUJIbI IaBJICHUS] U CBOMCTB TPYILIUXCS
MTOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTyallUil, B KOTOPBIX
MPOSABJIISECTCA NECUCTBUE CUJIBI TPEHUS,
HCITIOJIB3YIOTCS CITOCOOBI €€ YMEHBIIICHUS WU
yBeNMYCHUS (KaTaHHe Ha JIbDKaxX, KOHbKaX,
TOPMOKEHHE aBTOMOOMJIS, UCITOIb30BaHUE
MOJIIIUITHUKOB, TNIABAHUE BOAHBIX KHUBOTHBIX
u 11p.). Perienre 3ama4 ¢ MCIOIb30BaHUEM
dbopmys 11 pacy€Ta CUJIBI TSHKECTH, CHITBI
YIPYTOCTH, CHJIBI TPEHUSA

Wroro no pazneny 21

Paznen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTENH M ra30B
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4.1

Hasnenune. [lepenaua
JABJICHUS TBEPABIMU
TEJIaMH, )KUJIKOCTSIMU U
razaMu

JaBaenune. CrrocoObl
YMEHBIIICHHS ¥ YBEITNUCHUS
naBiicHud. /laBineHue rasa.
3aBHUCHUMOCTD JIaBJICHUS
rasa otT o0néMma,
TEMITEpPaTypHhl.

AHanu3 U 00bSICHEHHE OTBITOB U MPAKTHUECKUX
CUTyaIui, B KOTOPBIX MPOSIBJISIETCS CUJIa
JIaBJICHUS.

O6ocHOBaHKE CIIOCOOOB YMEHBLIEHUS U
YBEITUYECHUS J1aBJICHUSI.

I/I3yquI/Ie 3aBUCHMUMOCTH OAaBJICHHU I'a3a

[lepenaua naBienus
TBEPILIMU TEJIAMH,
JKUJIKOCTSIMHU U ra3aMH.
3akoH Ilackans

OT 00BEMA U TeMIIepaTypHI.

N3yuenne ocoOeHHOCTEH Nepeiaun JaBJICHUS
TBEPABIMU TEJIAMH, )KUIKOCTSIMU U Ta3aMHu.
O6ocHOBaHUE PE3YIbTATOB OIBITOB
O0COOCHHOCTSIMU CTPOCHUS BEIIECTBA B TBEPIAOM,
YKUJIKOM M Ta3000pa3HOM COCTOSTHUSIX.
DKCIMEPUMEHTAIBHOE JI0Ka3aTEIbCTBO 3aKOHA
ITackans.

Pemenue 3a1a4 Ha pacy€T JaBICHUS TBEPIOTO
Tea
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4.2 | JlaBieHHE KUAKOCTU 3aBHCHMOCTH J1aBIICHUS HccnenoBanne 3aBUCUMOCTH JIABJICHUS KUAKOCTH
KUIKOCTU OT TIIyOUHBL. OT INIyOUHBI IOTPY’KEHUS U INIOTHOCTH JKUIKOCTH.
IIHeBMaTHYECKIE MALIMHEL | HaGoqeHne U OOBSICHEHHE T'HAPOCTATHIECKOrO
I'unpocrarnyeckui napajoKkca Ha OcHOBe 3aKkoHa Ilackans.
mapazoke. Coobmatommecs N3yyenune cooOImammmuxcs cocy10B.
cocyabl. 'mapaBnudeckue .
MEXAHI3MEL Pemenue 3ama4 Ha pacuéT AaBIICHUS )KUIKOCTH.
OOBbsicHEeHWE TIPUHITUTIA TEUCTBUS
THJIPABIMYECKOTO MPECca, MTHEBMATUICCKUX
MaIH.
AHanu3 1 00bSICHEHNE TPAKTHYECKUX CUTYAITHH,
JEMOHCTPUPYIOIINX MPOSIBICHHUE 1aBICHUS
XKUAKOCTH U 3aKkoHa [lackans, Harpumep
MPOLIECCOB B OpraHU3Me MpHU INIyOOKOBOJIHOM
HBIPSHUU
4.3 | AtmocdepHoe AtMmocdepa 3emnn u DKCIepUMEHTAIbHOE 0OHAPYKEHHE
JaBJICHUE aTMocdepHOe JaBJCHUE. aTMOC(EpPHOTO [aBIICHSI.

[IprunHEI CylIECTBOBAaHUS

Ananu3 1 00bsCHEHHUE OIIBITOB U MMPAaKTHYCCKHUX
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BO3JIYIITHOM 00010YKHU
3emau. OnbIT
Toppuuesun. M3mepenue
aTMOC(EpHOTO J1aBJICHUSI.
3aBUCUMOCTD
aTMOc(epHOro JaBJIeHUs
OT BBICOTHI HaJl ypOBHEM
mopst. [Ipubopsr 11st
U3MEpEeHUs: aTMOC(EpPHOTO
JTABJICHUS

CUTYallUl, CBSI3aHHBIX C JCUCTBUEM
aTMOC(EpHOTO J1aBJICHUSI.

OOBbsicHeHHE CyIIeCTBOBaHUS aTMOC(heEphl Ha
3emiie ¥ HEKOTOPBIX IJIaHETaX UM €€
OTCYTCTBUS Ha Apyrux mjianerax u Jlywxe.
OObsicHeHHEe U3MEHEHUS TIOTHOCTU
aTMoc(epbl C BBICOTOM U 3aBUCUMOCTH
aTMOC(EPHOTO JaBJIEHUS OT BHICOTHI.
Pemenue 3anay Ha pacu€t aTMOCPEpHOTO
JTABJICHUSI.

N3yuenue ycrpoiictBa 6apomeTpa-aHeponia
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4.4

JIeMCTBHE KUJIKOCTHU U
rasa Ha NOTPY>KEHHOE
B HUX TEJIO

JlencTBUE )KUIKOCTH U Ta3a
Ha IOTPYKEHHOE B HUX
Teno. BrelTankuBaromias
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue Teun.
BoznyxormiaBanue

DKcnepUMEeHTaIbHOE 0OHAPY)KEHHE IEUCTBUS
XKUJKOCTH U raza Ha MOrpyKEHHOE B HUX
teso. OnpeneneHne BRITATKUBAIOIIEH CHUIIBI,
JCUCTBYIOILIEN Ha TEJIO, IIOIPYKEHHOE B
HKUIKOCTD.

[IpoBenenue u 00Cyk AeHUE OMBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA

TEJIO B )KUJKOCTH, OT 00BbEMa MOTPYKEHHON B
J)KHJIKOCTh YaCTH T€Jla U OT JIOTHOCTHU
JKUJIKOCTH.

IIposepra Hezasucumocmu ebimankusaroueu
cuvl, oeticmayrowell Ha meio 8 HCUOKOCmu,
om maccel mend.

HccnenoBanue 3aBUCUMOCTH BECA TEJIA B BOJIE OT
00béMa OrpyXKEHHOM B )KUIAKOCTh YaCTH TeJIa.

Pemenue 3a1a4 Ha NpUMEHEHUE 3aKOHA
ApxuMe/a U ycaoBUs IJIaBaHUS TeJ.
KoncTpyupoBanue apeomerpa Wiu
KOHCTPYHUPOBAHUE JIOJAKU U ONPEAECIICHUE €€
rpy30H0AbEMHOCTH

Hroro no pasneny

21

Pa3znen 5. PaGoTra u MomHOCTHL. JHEprus
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5.1

Pabora 1 MOIIIHOCTH

Mexanuueckas padora.
MomHOCTH

OKCIIEpUMEHTAIBHOE  OINpEIEICHUE
MEXaHUUYECKON pabOThl CUJIBI TSKECTU

IIPU MMAJCHUU TEJIA YU CUJIBI TPEHUS TIPU
PaBHOMEPHOM INEPEMENICHUM TEJIA IO
TOPU30HTAIIBHON MOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaEMOU MPHU MOABEME 10
JICCTHHUIIE.

Pemenne 3amau Ha pacu€T MEXaHUUECKON pabOThI
1 MOIITHOCTH

5.2

HpOCTBIC MCXaHU3MBbI

[IpocThie MEXaHU3MBL:
phruar, OJ0K, HaKJIOHHAS
10ckocTh. [IpaBuiio
paBHOBECHS pblyara.
[Ipumenenue nmpasuia
paBHOBECHS pblyara K
010Ky . «30510TOC
IPaBUJI0» MEXAHHUKH.
KII mpocTeix
MexaHu3MoB. [IpocTeie
MEXaHU3MBI B OBITY U
TEXHHKE

OnpeniesieHUE BBIMTPHIIIA B CUJIE TTPOCTHIX
MEXaHU3MOB Ha IIPUMEpE pblyara, IMoABUKHOTO U
HEMOJIBMXKHOTO OJIOKOB, HAKIIOHHOM TIOCKOCTH.
HccnenoBanue ycioBus paBHOBECHS pblyara.
OO6HapyKeHHe CBOMCTB MPOCTHIX MEXaHU3MOB B
Pa3TUYHBIX THCTPYMEHTAX U MPUCTIOCOOTIEHUSX,
UCIIOJIb3YEMBIX B OBITY M TEXHUKE, a TAKXKE B
JKABBIX OpraHU3Max.

OKCIEPUMEHTAIIBHOE JJOKa3aTEIbCTBO PAaBEHCTBA
paboT MpU MPUMEHEHHUH MPOCTHIX MEXAHU3MOB.

Omnpenenenue KII/[ HakIOHHOMN MJIOCKOCTH.

Pemenue 3a1a4 Ha NpUMEHEHNE PABUJIA
paBHOBecus pbryara 1 Ha pacu€t KII/]
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5.3 | Mexanuueckas 4 MexaHnueckasi SJHEprusl. OKCIIEpUMEHTAIBHOE OIIPEEIEHNE N3MEHEHUS
SHCPTHA Kunernveckas u KMHETUYECKON U IIOTCHIIMAIbHOW JHEPIUU Tena
IIOTCHIHAIbHAA SHCPIHAL. IIPU €r0 CKaThIBAHUH MO HAKIOHHOW IIOCKOCTH.
lIpeBpalenne oHOrO BUAA | (opmynupoBaHHe Ha OCHOBE HCCIEI0BAHUSA
MEXaHUYECKON SHEPIUH B .
_ 3aKOHA COXPAaHEHUSI MEXaHUYECKON IHEPTUU.
JOpyroi. 3aKOH COXpaHEHHUSI
OO6cyxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
SHEPIrUU B MEXAHUKE
COXpaHEHUs YIHEPTUH.
Pemenue 3aau ¢ MCMoOab30BaHUEM 3aKOHA
COXPaHEHHs DHEPTUU
Uroro no pazneny 12
PezepBHOE Bpems 3
OBIIEE  KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
8 KJIACC
No HanmenoBanue KomnuectBo | IIporpammHoe comepxaHue OcHOBHBIE BHJIBI JICATEIIBHOCTH 00yYarOITHUXCS
o/ pa3aocioB M TEM qgacoB

y4eOHOro TpeIMeTa

Pa3gea 1. TenioBbIe ABJICeHUA
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1.1

Ctpoenue u cBOMCTBA
BEIECTBA

OCHOBHBIE MTOJIOKEHHUS
MOJIEKYJIAPHO-KUHETUYECKOU
TEOPUHU CTPOCHUS BEUIECTBA.
Macca u pazMmepbl aTOMOB U
MOJIEKYJT. ONBITHI,
MOATBEPKIAI0IINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KUHETUYECKOM
TEOPHHU.

Moaenu TBEPAOTO, KUIAKOTO
¥ Ta3000pa3HOTO COCTOSIHUM
BEILIECTBA.
Kpucrainnueckue n
aMmopdHbIe Tena.
OOBsICHEHNE CBOMCTB ra3os,
JKUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE ITOJIOKECHU I
MOJICKYJIAPHO-KUHETUYECKOU
teopun. CMaurBaHUE U
KANWUIAPHBIE SBJICHUS.
TertoBoe pacmMpesue u
CXKaTue

Habmronenue u MHTEpIipeTalus onbITOB,
CBUJETENIbCTBYIOIHUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHUU BEUIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHbIX BEIIECTB B BOJIE.

Pemenue 3a1a4 Mo OIEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B eJMHUIE 00BEMA
BEIIECTBA.

AHanu3 TeKCTa IPeBHUX aTOMUCTOB (HammpuMep,
dbparmenTta nosmel Jlykperus «O nipupoje
BEIICIi») ¢ U3II0KEHHEM 000CHOBAHUI aTOMHOM
runoTe3sl (CMbICI0BOE uTeHne). OneHka
yOeTUTETFHOCTH ITUX 000CHOBAHUH.
OObsicHeHHEe OpPOYHOBCKOT'O JIBUKEHUS, SIBJICHUS

mudy3un 1 pa3Iuauii MeXay HUIMH Ha OCHOBE
MTOJIOKECHUN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsICHEHHE OCHOBHBIX Pa3IMUUi B CTPOCHUH
ra3oB, )KUJKOCTEU U TBEPABIX TEI C
HCIOJIb30BaHUEM IOJIOKCHUMN
MOJICKYJIAPHOKMHETUYECKOU TEOPUH CTPOCHUS
BenlecTBa. [IpoBeaeHne onbITOB MO
BBIPAIIMBAHHIO KPUCTAJIJIOB TOBAPEHHOM COJIU
WJIA caxapa.
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[IpoBeneHre u 0OBICHEHHUE OTBITOB,
JEMOHCTPUPYIOIINX KAMWIIAPHBIC SIBICHUS U
SABJICHUE CMAYHUBaHUS.

OOBbsiCHEHHE POJIU KAMWIISPHBIX SIBICHUM 7151
MOCTYIJICHHS BOJIbI B OPTraHU3M PACTEHUM.
HaGmronenue, npoBeneHue u oObICHEHUE
OITBITOB IO HAOIIOAECHUIO TEIIOBOT'O
paclIMpeHus ra3oB, KUAKOCTEN U TBEPIBIX TEIl.
OOpbsicHeHHe COXpaHeHHsI 00BbEMA TBEPABIX

TEJI, TEKY4ECTH JKUIKOCTH (B TOM YHCIIE,
pa3HULIBl B TEKYUYECTH JJIsl Pa3HBIX
KUJIKOCTEH), JaBJICHHUS rasa.

[IpoBeneHuE ONBITOB, IEMOHCTPUPYIOIIUX
3aBHCHUMOCTH JIABJICHUS BO3/yXa OT €ro o0bhéMa
Y HarpeBaHUs WIN OXJIAKICHUS, U UX
00BbsSICHEHHE Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO
y4eHUs. AHAJIU3 NMPAKTUYECKUX CUTYAIUH,
CBSI3aHHBIX CO CBOMCTBAMH I'a30B, JKHIKOCTEH U
TBEPBIX TEII
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1.2

TeroBbie MPOLIECCHI

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHHUS
yacTull. BHyTpeHH:s
sHeprusi. CrocoObl
WU3MEHEHNS BHYTPEHHEN
SHEPIuM: TEIIoNnepeaada u
coBepieHue padbotsl. Buss
TEIJIoNepeaaun:

O6ocHOBaHUE TTPaBUII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHUE pa3IMYHbIX CIIOCOOOB U3MEPEHUS U
IIKaJI TEMIIePaTypHhI.

HaOironenue u 00bsICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
DHEPTUU TeNa B pe3yJIbTaTe TEIUIONEPeIaun U
paboOThI BHEITHUX CHJI.

HaOnronenue u 00bsICHEHHE OMBITOB,
00CyX/ICHHE MPAKTHYCCKUX CUTYyaIUH,
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TCIIJIOIPOBOAHOCTD,
KOHBCKIM:A, U3JTYUCHHUC.

KonuuecTBO TEMIOTHI.

VY nenbHas TEMI0EMKOCTD
BelecTBa. TermmoooMeH H
TEIJIOBOE PAaBHOBECHE.
YpaBHEHUE TEIIIOBOTO
Oamanca. IlnaBnenue u
OTBEpJICBAaHUC
KPUCTAJUTHYCCKUX BEIICCTB.
VienpHas TemaoTa
IJIaBJICHUS.
[TapooGpazoBanue u
KoHJleHcanus. Vcrnapenue.
Kuneunue. Y genpHas
TeIJI0Ta mMapooopa3oBaHUSI.
3aBUCHUMOCTH TEMIIEPaTyPhl
KHIICHUS OT aTMOC(HEpPHOTO
JaBJICHUSL.

BrnaxnocTe BO3ayXa.
DHeprus TOIUIUBA.

VY nenpHas TEIioTa
CrOpaHMUsI.

[MpunHIMITEL paOOTHI
TeroBbIX apurarenei KII1J]

JEMOHCTPUPYIOIINX PA3TUIHbBIC BUIBI
TeIionepeaaun. TEerIOMPOBOIHOCTS,
KOHBEKITUIO, U3JTyYCHHE.

HccnenoBanue siBIeHUS TETUIOOOMEHA MpU
CMEIIMBAHUU XOJIOTHOM M TOPSIYCH BO/IBI.
HaGmroienre ycTaHOBICHUS TEIJIOBOTO
PaBHOBECHS MEXKY TOPAYEH U XOJIOJHOU BOJIOU.
Omnpenenenne (M3MEpeHNE) KOJUYECTBA
TEIJIOTHI, TIOJYYEHHOTO BOJOH MPHU
TEIJI000MEHE C HAarpeThIM METAITMUYECKUM
muHapoM. Onpenencaue (M3MepeHue)
yAENbHON TETUIOEMKOCTH BEIIECTBA.
Pemmenue 3anay, CBA3aHHBIX C
BBIYHCIICHUEM KOJIMYECTBA TETUIOTHI U
TEMJIOEMKOCTH TIPHU TETUIOOOMEHE.

AHanu3 cuTyanui NpakTUIecKoro
WCIIOJIb30BaHUS TEIUIOBBIX CBOMCTB BEIIECTB
¥ MaTEpHAJIOB, HAIIPUMED, B LETAX
AHEPTrocOePeIKESHUS . TEIIION3OIISIINS,
sHEprocOeperaronye KpoIIiy,
TEPMOAKKYMYJISITOPHI U T. 1. Habmonenue
SIBIICHUW WCTIAPEHUS U KOHJCHCAIUH.
HccnenoBanue npoliecca ucnapeHust

Pa3JUYHBIX KUIKOCTEH.
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TCIIJIOBOI'O ABUTATCIIA.
TennoBeie ABUTIaTCIIn U

OObsicHEeHHE SIBJICHUN UCTIApEHUS U KOHJIEHCAIIUU
Ha OCHOBE aTOMHO-
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3a1MTa OKPYKAIOIIEH
Cpenpbl.
3aKOH COXpaHEHus u

IIPEBPALEHUS SHEPTUU
B TEIJIOBBIX MpOLECCAX

MOJIEKYJIAPHOTO YUCHHSI.

HabGmonenue u o0bsicHeHUE mpoliecca KUIeHus,
B TOM YHCII€ 3aBUCUMOCTH TEMIIEPaTyphbl
KUTICHUS OT JAaBJICHUSI.

Omnpenenenne (M3MEpeHNE) OTHOCUTEIBLHOM
BJI&KHOCTH BO3/TyXa.

Habmronenue nmporiecca rmiaBiIeHUs
KPUCTAJUTMYECKOTO BEIIECTBA, HAITPUMED,
apaa. CpaBHEHUE MPOIIECCOB TUIABIICHUS
KPUCTAJUTMYECKUX TEI ¥ PA3MATUCHHS TIPH
HarpeBaHUU aMOPQHBIX TEIl.

Omnpenenenue (M3MepeHHe) YACTbHON TEIIOTHI
TUTaBIICHUS JIBJIA.

OObsicHEeHUE SIBJICHUM TUIaBIICHUS U
KPUCTAJUTH3AIIH Ha OCHOBE
aTOMHOMOJICKYJISIPHOTO YYCHUSI.

Pemienue 3anad, cBSI3aHHBIX C BHIYUCICHUEM
KOJINYECTBA TEIJIOTHI B Ipolieccax
TeIIoNepeaauu NPy TUIaBICHUH U
KPUCTAUTA3AINH, HCTIAPEHUN U KOHJICHCAIUH.
AHanmu3 cuTyarui IpakTHIecKOTo
PUMEHEHUS SIBIICHUH TUTABJICHUS U
KPUCTAJUTN3AINH, HAIPUMEP, TIOTydYeHUE
CBEPXYHCTHIX MaTEPUaJOB, COJIEBas IPeJKa U
1p. AHanu3 paOoThl U OOBSICHEHHE TIPUHITUIIA
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NEeUCTBUA TEIUIOBOTO ABUTAaTENA. Berancnenue
KOJIMYUECTBa TEIJIOTHI,
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BBIICJISFOLIETOCS TIPU CTOPAHUU PA3JIUYHBIX
BUA0B TorutuBa, U KIIJI nBurarens.
OO0cyXIeHrEe YKOTOTUYECKUX MOCIEICTBUI
WCIOJIb30BAHUS JIBUTATENICH BHYTPEHHETO
CrOpaHMus, TEIJIOBBIX U TUAPOIIEKTPOCTAHIINI

Uroro no pazneny 28

Pa3znen 2. DjekTpudeckue 1 MATHUTHBIE SIBJICHUSI
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2.1

DIIEKTpUYECKUE
3apsabl.
3apsKEHHBIE TEa U
UX B3aUMOJCHUCTBUS

Dnekrtpusanus Ten. J{a
pOaa BIAEKTPUUECKUX
3aps0B.
BzaumonerictBue
3apsHKEHHBIX TEJL.

3akoH Kynona
(3aBUCUMOCTH CHIIBI
B3aMMOJCHCTBUS
3apSDKCHHBIX TET OT
BEJIMYUHBI 3aps/IOB U
PaCCTOSTHUS MKy TeJIaMHu).
DIIEKTpUUECKOE TIOJIE.
HarnpsixéHHOCTB
AIEKTPUYECKOTO OIS,
[IpuHUMI cyneprio3uuu
AIIEKTPUYECKHX Mol (Ha
Ka4yeCTBEHHOM yPOBHE).
Hocurenu anexrpuueckux
3apsi0B. DJIEMEHTAPHbBIN
DIEKTPUYECKUH 3apsi.
Ctpoenue atoma.
[IpoBOaHUKH 1

HaGnroienre 1 mpoBeieHUE OMBITOB 1O
AJIEKTPU3AIMHU T MPU CONMPUKOCHOBEHUU U
VHYKIUEH.

Haobmronenne n 00bsICHEHHE B3aUMOJICHCTBHS
OJTHOMMEHHO W Pa3HOMMEHHO 3apSKEHHBIX TEJl.
OOBsICHEHUE TIPUHIIHAIIA JICHCTBHSI
anekTpockona. OObsICHEHUE SIBJICHUI
ANIEKTPHU3AIMU TIPU COMIPUKOCHOBEHUH TEN U
WHIYKIMEH C UCIOJIb30BAHUEM 3HAHUH O
HOCHUTEJISX DJICKTPUICCKUX 3aps0B B BEIIECTRE.
Pacno3naBaHue 1 0ObsACHEHHE SIBJICHUMN
AJIEKTPU3AIMHU B IOBCETHEBHOMN KU3HH.
HaOmnronenue u 00bsICHEHHE OMBITOB,
WUTFOCTPUPYIOITUX 3aKOH COXPaHEHHUSI
AIIEKTPUUYECKOTO 3apsiJia.

HaGunrofeHue onbITOB M0 MOICIUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HccnenoBanue AeUCTBUS SIIEKTPUUECKOTO MOJIS
Ha MPOBOJIHUKH U JUBIEKTPUKH

JTUAJIEKTPUKHU. 3aKOH
COXPAHEHHUS NEKTPUUYECKOTO
3apsiia
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2.2

[TocTostHHBIN
BJIEKTPUYECKUN TOK

20

DIIEKTPUYECKU N TOK.
YcnoBus CylecTBOBaHUSA
AJIEKTPUYECKOTO TOKA.
HcTouHrnKH TOCTOAHHOTO
ToKa. JlencrBus
AJIEKTPUYECKOTO TOKA
(TerutoBOE, XUMHYECKOE,
MAarHUTHOE).
DIIEKTPUYECKU TOK B
KHUJKOCTSAX U rasax.
DJIeKTpUYEeCcKas 1elb.
Cuna Toxa.
DIIEKTPUUECKOE
HaIpsKEHHUE.
ComnpoTusieHnue
MIPOBOJIHUKA. Y AEITBHOE

COIMPOTHUBJICHUC BCIICCTBA.

3akon OMa JJ1s yyacTka
nenu. IlocnenoBarensHoe
U MapajiieIbHOE

COCANHCHUC ITPOBOIHUKOB.

PaboTa 1 MOIIIHOCTH
AIIEKTPUYECKOTO TOKA.
3akoHn J[xoyna—JIenmna.
DJEKTPUYECKUE LT U

HaGnronenre pa3auvHbiX BUJIOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA U 0OHAPYKEHHE ITHX
BUJOB JICKCTBUS B NOBCEIHECBHOM KU3HU.
Haobaro1eHre BO3HUKHOBEHHS Ia30BOT0
pas3psna u dJIEKTPUIECKOTO TOKA B JKUIKOCTH
COopka 1 UCTIBITAHHE DJICKTPUIECKOH 1enu
MMOCTOSIHHOT'O TOKA.

N3MepeHne CUIIbl TOKa aMIIEPMETPOM.
N3MepeHne 3eKTpUIECKOTO HANIPSIKECHUS
BOJIbTMETPOM.

[IpoBeneHre u 0OBICHEHHUE OIBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTD
AJIEKTPUUYECKOTO COMPOTUBIIEHUS MPOBOAHUKA
OT €ro JUIMHBI, TUIOIIAIA TTOIIEPEYHOTO CEUECHUS
Y MaTepuaa.

HMccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEUCTOP,

OT COIPOTHUBJICHUS PE3UCTOPA U HAIPSHKEHUS Ha
pE3UCTOpE.

[IpoBepka npaBuiia CIIOKEHHS HAPSHKEHU I
MIPU MOCJIEI0BATEILHOM COEIMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Aj1s1 CUIIBI TOKA TPHU
MapaJUIEILHOM COCIMHEHUU PE3UCTOPOB.
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noTpedouTenu
3JIEKTPUYECKOU IHEPIUU B
obiTy. KopoTkoe
3aMbIKaHHE

AHanu3 cUTyaluuid MOCIEIOBATEIBLHOIO H
MapayIeIbHOr0 COCAMHEHHS TPOBOJHUKOB

B JIOMAIIIHUX AJIEKTPUUYECKUX CETSX.

Pewrenue 3anay ¢ ucnonb3oBaHueM 3akoHa Oma
u hopMys pacuéra 3JIEeKTPUIECKOTO
CONPOTHUBIICHUS MPU MOCJIEAOBATEIIBHOM U
NapajieIbHOM COCMHEHUU TPOBOIHUKOB.
Omnpenenenue pabOThI ITEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeneneHne MOIIHOCTU 3JIEKTPUYECKOTO TOKA,
BBIJIEISIEMON Ha PE3UCTOPE.

HccnenoBaHne 3aBUCMMOCTH CHJIBI TOKa 4epes
JaMIIOYKY OT HampsbKeHUs: Ha Heil. Onpeaenenue
KII/I narpeBares.

HccnenoBanue npeodbpa3oBaHus JHEPTUU TPU
noAbEME Tpy3a JIEKTPOIBUTATEIIEM.
OObsicHEHNE YCTPOWMCTBA M MPUHITUTIA JEHCTBUSA
JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX MPUOOPOB.
OObsicHeHNEe TIPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHIMUIA JEUCTBHS TIJIABKUX

MPEIOXPAHUTEIIEH.

Pemenue 3a1a4 ¢ HCNIOJIB30BAHUEM 3aKOHA

Jxoyna—Jlenna
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2.3

MarHuTHBIC SIBJICHHUS

ITocTOsTHHBICE MAarHUTHI.
B3aumoneiictBue
MMOCTOSSHHBIX MarduTOB.
MarnauTHoe mnoJie.

MarsutHoe moJje 3eMiin

HCCHGI{OB&HI/IC MargmTHOI' O BSaHMOI[CfICTBHSI
ITIOCTOSAHHBIX MAardHuTOB.

I/I3yquHe MAaramMTHOT'O ITIOJIA IIOCTOAHHBIX
MAar"ivuToB IIpHU UX 06L€I[I/IHCHI/II/I " pasacICHUM.
HCCH@I[OB&HI/IC MarduTHOI'O BSaHMOHCﬁCTBHH

57



denepanbHas padoyas mporpamma | dusuka. 7-9 kinaccel (0a30BbIl YPOBEHb)

Y €0 3HA4YCHHE JJIs )KU3HU
Ha 3emue. OnbeIT Dpcrena.
MarauTtHoOE 1noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHuToB B
TEXHUKE. JlencrBue
MarHuTHOTO MOJIST Ha
MPOBOJHUK C TOKOM.
DJIEKTPOABUTATENb
MTOCTOSTHHOTO TOKA.
Hcnone3oBanue
3JIEKTPOJABUTATEIIEN B
TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

IIOCTOAHHBIX MAardHuTOB.
HBy‘ICHI/IC MAargamMTHOT'O IIOJIA ITIOCTOAHHBIX

MarHuTOB MPHU UX 0OBETMHEHUU U Pa3/ICJICHUN.
[IpoBeneHuE ONBITOB MO BU3yaIU3allMU MOJIS
MMOCTOSIHHBIX MarHuTOB.

N3ydeHnue siBIeHUS HAMarHM4MBaHuUs BEILIECTBA.
HccnenoBanue 1eMCTBUSA DJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeeHUE OMBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb CUJIbI B3aUMOJICUCTBUS KaTyIIKU C
TOKOM M MarHuTa OT CUJIbI U HaNpPaBJIECHUS TOKA
B KaTyIIKE.

AHanu3 cuTyaluui IpakKTHYECKOTo
IPUMEHEHHS DJIEKTPOMArHUTOB (B OBITOBBIX
TEXHUYECKHUX YCTPOUCTBAX, MPOMBIIIJIEHHOCTH,
Meaunuae). M3ydenue nelicTBUS MAarHUTHOTO
MOJIA Ha MPOBOJHUK C TOKOM.

N3ydenue NeiCTBHS AIEKTPOIBUTATEIS.
N3mepenne KIIJI anexkTtpoaBurarenbHON
YCTaHOBKH.

PacriodHaBanme W aHanu3 pa3IMYHBIX
MIPUMEHEHHU N AIEKTPOJIBUTATEICH
(TpaHcmopT, OBITOBBIC YCTPOMCTBA M JIp.)
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2.4 | DnexTpoMarHuTHas 4 OmnbiTer @apanes. SApnenue | OMBITHI IO UCCIETOBAHUIO SBICHHUS
WHIYKITUS AJIEKTPOMAarHUTHOU AIIEKTPOMArHUTHON MHAYKIIUU: UCCIIEIOBaHHUE
unaykiuu. Ilpaswiio JIeHna. | uaMeHeHH 3HAUCHMS ¥ HATIPABIICHHSI
DIIEKTPOTreHEepaTop. MHAYKIIMOHHOTO TOKa
CrniocoObl osTy4eHus
3JIEKTPUYECKOU IHEPTUU.
DIJIEKTPOCTAHIIMKA Ha
BO300HOBIISIEMBIX
UCTOYHHUKAX YHEPTUH
Uroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE  KOJIMYECTBO 68

YACOB I1O ITPOTPAMME
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9 KJIACC
No HaumenoBanue KomuuectBo | IIporpammuoe comepkanue | OCHOBHBIC BUABI ACATEIHHOCTA 00YUAIONTUXCS
o/ pa3lesioB M TEM 4acoB
y4eOHOTo peaMeTa
Pa3nen 1. Mexannyeckue siBJIeHUS
1.1 | MexaHu4eckoe 10 MexaHuuyecKkoe JBHKCHUE. AHamu3 1 00CyXICHUE Pa3IMYHBIX TPUMEPOB

NBHYKEHHE U CIIOCOOBI
€ro OIUCaHU

MarepuanbHas TOUYKa.
Cucrema otcuéra.
OTHOCUTEIBLHOCTD
MEXaHUYECKOTO JIBUKEHUS.
PaBHoMepHOE
NPSMOJIMHENHOE JBUKECHHUE.
HepaBromepHoe
NPSMOJIMHENHOE JBUKECHHUE.
Cpenssisi ¥ MTHOBEHHAs
CKOpOCTb TeJa Ipu
HEPaBHOMEPHOM JIBUKEHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IIPSIMOJIMHENHOE JIBUYKECHUE.
CBoOonHOE TIaJICHHE.

OmnpiTel [Nanues.
PaBHOMEpHOE nBHXKEHME
10 OKPYKHOCTH.

Ilepuon u yactora
obpamenus. JInnelinas u
YIJIOBasi CKOPOCTH.

MEXaHUYECKOTO JBUKEHUSI.

OOcyxIeHre TPaHUI] TPUMEHUMOCTUA MOJIETH
«MaTepuabHas TOUKa».

Onrcanre MEXaHUYECKOTO JIBUKEHUS
pa3IMYHBIME criocobamMu (ypaBHEHUE, TaOIHIIA,
rpaduk).

AHaIIU3 JKA3HEHHBIX CHUTYallMii, B KOTOPBIX
MPOSIBISETCA OTHOCUTEIBHOCTh MEXaHUUECKOTO
JBUYKEHUS.

HabGmronenrne MexaHH4eCcKOro TBUXKEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE MyTeH U TPACKTOPUM IBUKEHUS
OJIHOTO M TOTO K€ TeJIa OTHOCUTEIBHO Pa3HBIX
TEJI OTCYETA.

AHanu3 Tekcta ['anunes 060 OTHOCUTENIbHOCTH
JBUKEHUSI; BBITIOJIHEHUE 3aJJaHUM 110 TEKCTY
(cMBICTIOBOC YUTCHHE).
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Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHUS
OpycKa WU JBWKCHUS IIapyKa 110 HAKIIOHHOM
TUIOCKOCTH.

AHanu3 u 00CyKJIeHHe criIoco00B
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lenTpocTpeMurenpHoe
yCKOpeHue

npUOIMKEHHOTO ONPEEICHHUS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH PABHOMEPHOTO
JBYDKEHUS (IIApHKA B KUIKOCTH, MOJICITH
IIEKTPUICCKOTO aBTOMOOMJIS U T. II.).
OrnpenenieHue myTy, MPOKWIEHHOTO 3a JaHHbIN
IIPOMEXYTOK BPEMEHH, U CKOPOCTH Teja I10
rpaduky 3aBUCUMOCTH IIyTH PABHOMEPHOT O
JBUKEHHUSI OT BPEMEHU.

OO6cyxaeHne BO3MOKHBIX MPUHIIUIIOB
NENCTBUA MPUOOPOB, U3MEPSIONIUX CKOPOCTh
(cttumomMeTpoB).

Brrunciienue 1yt 1 CKOpOCTH MpH
PaBHOYCKOPEHHOM ITIPSIMOJIMHEWHOM JIBUKECHUU
TeJa.

OmnpezneneHue MpoEHHOro MyTH U YCKOPEHUS
JBM)KEHUS TeJa M0 rpauKy 3aBUCUMOCTH
CKOpPOCTH PaBHOYCKOPEHHOI'O
IPSAMOJIMHENHOTO IBUKEHUS TeJla OT BPEMEHH.
Ilposepra cunome3swl:. eciu npu
PABHOYCKOPEHHOM O8UdNCEHUU 6€e3 HAYANbHOU
CKOpOCMU NYmu OMHOCAMCS KaK pso
He4YemHbIX Yuceiu, mo

COOMBEMCMBYIOUWUE NPOMENCYMKU BPeMEHU
OOUHAKOBWYL.
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OnpeneneHne yCKOpEHHUsI Tena

MIPY PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TUIOCKOCTH.

N3mepenue nepruojia u 4acTOThl 0OpaIieHUS
TeJla MO OKPY>KHOCTH.

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JIBVOKEHUS TeJa M0 OKPYKHOCTH. Perienue
3a/71a4 Ha OIpeJIeICHNE KHUHEMaTUYECKUX
XapaKkTePUCTUK MEXAHUYECKOTO JIBUKEHHUS
pa3IUYHbIX BUJOB. Pacio3HaBanue u
npuOIMKEHHOE ONTUCAHNUE PA3TUYHBIX BUJIOB
MEXaHUYECKOr0 ABUKEHUSI B MIPUPOJIE U
TeXHUKe (Ha MpuMepax CBOOOIHO MaIaroIInX
TeJ, IBUKEHUS KUBOTHBIX, HEOECHBIX TEl,
TPaHCIOPTHBIX CPEJICTB U JIp.)
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1.2

BzaunmoneiicTBue Ten

20

[Tepssiit 3akoH HeroToHA.
Bropoii 3akon HerotoHa.
Tperuii 3akoH HprotoHa.
[IpuHIMI cynepno3unuu
CUIL.

Cuna ynpyroctu. 3aKoH
I'yka. Cuna tpenus: cuna
TPEHUS CKOJIbKECHUS, CUJia
TPEHUS MOKOSI, IPYTHE BUIBI
TPEHUSI.

Cuna TsKeCcTH W
BCEMUPHOTO TATOTCHHUS.

3aKOH

HaGnronenrie u 00CyKIeHHUE OIBITOB C
JIBDKEHUEM TeJa MPU YMCHBIIICHUH BITHSTHUS
JIPYTUX TEJ, MPEMATCTBYIOIMNX ABUKCHUIO.
AmHanu3 Tekcta ["anwies ¢ onucanueM
MBICJICHHOT'O SKCIICPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBIMOJTHCHHE 33JIaHUH 110 TEKCTY (CMBICIOBOE
YTEHUE).

OOcyXxaeHrue BO3MOXHOCTH BBITTOJTHCHHSI
3aKOHA MHEPIINU B Pa3IUYHBIX CUCTEMaX
OTCUETA.

HaGmonenne u o0cyx)aeHne MEXaHUIECKUX
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YckopeHnne cBOOOTHOTO
najicHus1. J|BUKeHHE NIaHeT
Bokpyr Connna. [lepBas
KOCMHUYECKasi CKOPOCTb.
HeBecomocTh 1 neperpysKu.
PaBHOBecue marepuanbHOU
TOYKHU. AOCOTIOTHO TBEPI0E
Teo. PaBHoBeCcHe TBEPAOTO
TeJla ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CUJIBI.
LenTp TsxecTn

SIBIICHUH, IPOUCXOSIINX B CUCTEME OTCUETa
«Tenexxka» mpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBWKEHHUH OTHOCHTEIHHO
KaOuHeTa (PU3HUKU.

JIeHCTBUS ¢ BEKTOpaMU CHUII: BHITIOJTHEHUE
3aJJaHUH 110 CIIOKEHUIO U BEIYUTAHHUIO
BEKTOPOB.

HaOmronenne w/wiiM MPOBEACHUE OIBITOB,
JIEMOHCTPHUPYIOIIHUX 3aBUCUMOCTD YCKOPEHUS
TeJa OT MPWIOKCHHON K HEMY CHIIBI U MacChI
Tena.

AHanu3 U 00bSICHEHHE SIBJICHUM C
UCIOJIb30BaHUEM BTOpPOro 3aKoHa HrroToHa.
Pemenue 3a1ay ¢ UCMOIB30BaHUEM BTOPOTO
3akoHa HpioTOHA M MpaBuiia CI0KEHUS CUJI.
OmnpeneneHue KECTKOCTH NMPYKUHBI. AHAIU3
CUTYallui, B KOTOPBIX HAOIIOAIOTCS
ynpyrue nedopmaiuu, u uX 00ObsICHEHUE C
UCIIOJIb30BaHNeM 3akoHa ['yka.

Pemenue 3ama4 ¢ COIB30BaHUEM 3aKOHA
I'yxka.

HCCHGI{OB&HI/IC 3aBUCHUMOCTH CHUJIbl TPCHUA

CKOJIBKCHHA OT CHUJIBI HOPMAJIbHOT'O JaBJICHUA.
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OOcy:xeHue pe3yabTaToB UCCIEOBaHMSL.
Onpenenenue kodpuirieHTa TpeHus
CKOJIB)KECHHS.

H3MepCHI/Ie CHJIbI TPCHUS ITOKOA.
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Pemienue 3aau ¢ ucnonap3oBaHueM (GopMyJibl
JUISL CUJIBI TPEHUST CKOJIBKEHUS.

AHanu3 ABMKEHUS TEJ TOJIBKO IO/
JIEHCTBUEM CHIIBI TSHKECTU — CBOOOHOTO
nageHus. OO0bsACHEHNE HE3aBUCHMOCTH
YCKOPEHHUSI CBOOOTHOTO MaICHUSI OT MaCChl
tena. O1eHKa BeIUYUHBI CUJIBI TATOTSHUS,
JCHCTBYIOMIEH MKy IBYMS TeaaMu (ist
pa3HbIX Macc).

AHanu3 IBMKEHUS HEOECHBIX TEJI MOJ
JNIEMCTBUEM CHJIBI TSATOTCHHUS (c
HCITOJIB30BAHUEM  JIOHMOJHUTEIBHBIX
UCTOYHUKOB HH(POPMAIIHH).

Pemenue 3amay ¢ MCIojib30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (POPMYIIBI IS
pacuéra CUJIbI TSXKECTH. AHAIINU3
OPUTHHAIBHOTO TEKCTA, OMHUCHIBAOIIETO
MPOSABJICHUS 3aKOHA BCEMHUPHOT'O TATOTCHUS;
BBITIOJIHEHUE 3a/IaHUM 110 TEKCTY (CMBICIIOBOE
yreHue). Habmroaenue u 00Cyx/1eHUEe OIBITOB
110 U3MEHECHUIO BECA Teja MPHU YCKOPEHHOM
JIBUKCHUM.

AHanu3 yciioBUi BOSHUKHOBEHUSI HEBECOMOCTH

U MIEPETPY3KH.
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Penrenue 3agayd Ha OIIpCACIICHHUC BCCa TCJIa B
Pa3JIMYHBIX YCIIOBHIX.
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AnHanu3  cwi, JIEUCTBYIOIIMX Ha  TEJIO,

IMOKOAIICCCA Ha OIIOPEC.

OmnpezeneHue NEeHTpa THKECTH Pa3IMYHbBIX TEJ
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1.3.

3aKOHBI COXPaHEHHUS

10

Nmnynsc Tena. 3Menenune
uMIyJjibca. IMIynbsc CUIIBL.

3aKkoH COXpaHEHUS
VUMILyJIbCA. PeaktuBHOE
NBUKECHHUE.

Mexanuueckas paboTa u
MOIIIHOCTh. PaGoTa cun
TSDKECTH, YIIPYTOCTH,
TpeHus. CBS3b SHEPTUU U
pabotsl. [ToTeHnmanbHas
SHEPTHs Teja, MOJIHITOrO
HaJl TOBEPXHOCTBIO 3EMIIH.
[ToTeHunanbHas SHEPrUs
CKATOM MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHYECKOMN
SHEPIuH. 3aKOH COXPAaHECHHUS
MEXaHUYECKON SHEPTUU

HaGmionenne u  0OCyXI€HUE  OMbBITOB,
JEMOHCTPHUPYIOIIUX  Tepeaady

Ipr BSaHMOﬂeﬁCTBHH TCJI, 3aKOH COXPaHCHUA

UMITYJIbCA

UMITyJIbca TpH aOCOJIOTHO YOPYroM U
HEyIPYroM B3aUMOJEHCTBHUH TEIL.

AHali3 cuTyauui B OKPYKaroIIEH )KU3HA C
UCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3snaBaHue sBIEHUS PEAKTUBHOIO
JBUKEHHUS B IPUPOJIE U TEXHUKE.

HpI/IMeHCHI/Ie 3dKOHa COXPAaHCHUS UMITYJIbCa

JIIA pacqéTa PE3YJILTATOB BSaHMOHeﬁCTBI/I}I TCI

(Ha mpuMepax HEYIPYroro B3auMOICHCTBUS,

YOPYTroro EHTPaIbLHOTO B3aUMOJIEHCTBUS JIBYX

OJMHAKOBBIX T€EJI, OJHO M3 KOTOPBIX
HETIOBHIKHO).
Pewienue 3a1a4 ¢ UCIOJIB30BAHUEM 3aKOHA

COXpaHEHHS UMITYJIbCA.
Omnpenenenue pabOThI CUITBI YIIPYTOCTH
pu NoIbEME TPpy3a ¢ UCTOIb30BaHUEM
HETOJIBIDKHOTO U TTOABMXHOTO OJIOKOB.

N3MepeHne MOIIHOCTH.
N3mepeHne MoTeHIMaabHON S3HEPTUHN YIIPYTO
neGopMUpOBaHHOMN TIPY>KUHBI.
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N3MepeHne KHHETUYECKOU SJHEPTUM Tella I10
JUIMHE TOPMO3HOI'O Iy TH.

DKCNEPUMEHTAIBbHOE CPABHEHUE U3MEHEHU S
MOTEHUIUATBHON U KHUHETUYECKON DHEPTUM Tela
MPU JBUKEHUM M0 HAKJIOHHOM MJIOCKOCTH.
DKcepUMEHTalbHas TPOBEPKA 3aKOHA
COXpaHEHHUSI MEXaHUYECKON DHEPTUU TIPU
cBoOOHOM majaeHuu. [IpuMeHneHue 3akoHa
COXpaHEHUS] MEXaHUYECKON SHEPTUU LIS
pacyéra NOTEHIMAIbHOW U KUHETUYECKOU
SHEpruiu teia. Pemenue 3anad ¢
HCTIOJIb30BAHUEM 3aKOHA COXPAHEHUS
MEXaHUYECKON SHEPTUU

Uroro no pazneny 40

Paznen 2. MexanuuyecKue KoJe0aHUA U BOJTHBI
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2.1

Mexannueckue
KOoJIeOaHus

KonebarenbHoe ABMXEHHE.
OcCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: IepUoI,
4acToTa, aMILUIUTY1a.
Marematuyeckuii u
NPYXUHHBIA MasiTHUKH.
[Ipespauienue sHepruu
pu KoJiebaTeIbHOM
JIBUKCHUH.

3aryxaronime KojaeoaHusl.
BoinyxieHHbIe KoeOaHus.
Pe3onanc

HabGmonenue konebanuii moja 1eMCTBUEM CHJT
TSOKECTHU U YIIPYTOCTH U OOHApy KeHUE
N0I00HBIX KOJIEOAHUI B OKPYKAIOLIEM MUDE.
AHanu3 konebaHuil rpy3a Ha HUTH U HA
npyxxkune. OnpeesieHre 4acToThl KojeOaHu
MaTeMaTH4YECKOT0 U MPYKUHHOTO
MasITHUKOB.

HaOmnronenue u 00bsICHEHHE SIBIICHUS

PE30HAaHCA.

HCCJ’IG,HOB&HI’IG 3aBUCHUMOCTH IICpUOaa
KoJIeOaHMI IMOABCHICHHOI'O K HUTH I'Py3a
OT JJINHBI HUTH.

[TpoBepka HE3aBUCUMOCTHU NIEPHOJIa KOJIEOAHHI

rpy3a, MOABEIICHHOTO K JIEHTE, OT MacChl Ipy3a.

HaGmronenne u o0CyKIeHHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTH TIepUoa
KoJIeOaHMii TPY>KMHHOTO MAsITHUKA OT MacChl
rpy3a 1 »XECTKOCTU NPYKUHBL.

[IpuMeHeHne MaTeMaTHYeCKOro U NPYKUHHOTO
MasTHUKOB B KaU€CTBE MOJIEJICH /Il ONUCAHUS
KOJIe0aHU B OKPYIKaIOIIEM MHUPE.

Peurenne 3a1a4, CBSI3aHHBIX C BEIYMCICHUEM

W OIICHKOW 9acTOThI (TIeproia) KoyieoaHui
H3mepenue yckopeHnus c60000H020 nadeHust
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2.2 | MexaHuveckue 8 Mexanuueckue BoIHBL. | OOHapy»XEHHE U aHaJIN3 BOJHOBBIX SIBICHUN B
BOJIHBI. 3BYK CpoiicTBa  MEXaHHYCCKHX | OKpY’KAIOLIEM MHPE.
Bomi.  Ilpoponbuble M| Hagmonenue pacnpoctpanenus
TIOCPCHHLIC BOJIHEL. I[HHH? IIPOJOIBHBIX M IIONEPEYHBIX BOJH (Ha
BOJHBL M CKOPOCTE €€ | \ionenu) u oOHAPYKEHNE AHATIOTHYHBIX
pactpOCTpaHCHIAL. BUJIOB BOJIH B IpHpojie (3ByK, BOJHBI Ha
MexaHn4ecKkne BOJIHBI B BOJIe). Berunciienue JIMHBI BOJTHBI U
TBEPAOM Tene, CKOPOCTH paclpOCTPAaHEHHUSI 3BYKOBBIX BOJIH.
CEHCMIYIECKHE BOIHBI. DKCNIEPUMEHTAIBHOE OIPE/ICICHUE TPaHuIl
3Byk. I'poMKOCTh 3ByKa 1 YAaCTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHU.
BBICOTA TOHA. HaGmoieHre 3aBUCUMOCTH BBICOTHI 3BYKa
OtpaxeHue 3ByKa. OT 4acTOTHI (B TOM YHCIIE, C UCIOIB30BAHUEM
HndpasByk u MY3BIKaJIbHBIX HHCTPYMEHTOB). HaOmoaeHue
YJIBTPa3ByK 1 00BSICHEHUE SIBJICHUS aKyCTUYECKOTO
pe3oHaHca.
AHanu3 OpUruHaJIBLHOTO TEKCTA,
MOCBSANIEHHOTO UCIOJIB30BaHMIO 3BYKa (HJTH
yIbTpa3ByKa) B TEXHHKE (IXOJIOKAIHS,
yIBTPa3ByK B MEIHIIMHE U JIP.); BHITIOJHCHUE
3aJlaHui 10 TEKCTY (CMBICIIOBOE UTEHUE)
Hroro no pasneny 15

Pasnen 3. :‘)JIeKTpOMaFHHTHOG moJie¢ 1 3JICKTPOMArHUTHBIC BOJIHBI

74



denepanbHas padoyas mporpamma | dusuka. 7-9 kinaccel (0a30BbIl YPOBEHb)

3.1

DIJIEKTPOMArHUTHOE
noJie u
AIEKTPOMArHUTHHIE
BOJIHBI

DIJIEKTPOMArHUuTHOE TOJIE.
DIJIEKTPOMArHUTHBIE BOJIHBI.
CBoiicTBa
3JIEKTPOMArHUTHBIX ~ BOJIH.
[[Ixana 31€KTPOMArHUTHBIX
BOJIH. Hcnons3oBaHue
3JIEKTPOMArHUTHBIX  BOJIH
JIJISI COTOBOM CBSI3U.
DJIEKTpOMarHuTHas Mpupoja
ceerta. CkopocTh  CBerTa.
BomnHoBBIE CBOMICTBA CBETA

[TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIINX
B3aMMOCBSI3b IJICKTPUUECKOTO ¥ MATHUTHOTO
TIOJIEH.

DKCIIepUMEHTAIbHOE U3yUeHUE CBONCTB
3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHCIIE C
TIOMOIIBI0 MOOMIJIBHOTO Telie()OHA).

AHanM3 peHTreHOBCKUX CHUMKOB
YeJI0OBEUECKOT0 OpraHu3Ma.

AHaMHM3 TEKCTOB, OMMCHIBAIONINX MPOSBICHUS
AIIEKTPOMArHUTHOTO U3ITyYEHUs B IPUPO/IE:
YKUBBIC OPTaHU3MBbI, U3Ty4eHUsI HEOECHBIX Te
(cMBICTIOBOE YUTCHHE).

PacriozHaBanue W aHaiu3 PazIUYHBIX
NPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJH

B TEXHHKE.

N3yuyeHune BOJTHOBBIX CBOMCTB CBETa. Penienue
3a/1a4 ¢ UCIOJIb30BaHUEM (POPMYIT ISt
CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, JIJTHHBI
BOJTHBI ¥ 4YaCTOTHI CBETA

Hroro no pasneny

Pa3nea 4. CBeToBbBIC ABJICHUSA
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4.1

3aKOoHEI
pacrpoCcTpaHeHus
cBETa

JlyueBas mozeinb cBeTa.
Hcrounuku ceera.
[IpsamonnHeriHoe
pacrpoCTpaHEHHUE CBETA.
3atmenunsa Connina u JIyHsL
Otpaxenue cBeta. [1nockoe
3epKajo. 3aKOH OTPaXKEHUs
CBETA.

[Ipenomiienne cBera. 3aKkoH
npenomiieHus ceera. [loaHoe

BHYTpEHHEE OTpa)kKeHue
CBETA. Hcnons3oBanue
IIOJIHOTO BHYTPEHHEIr O

OTPOKEHUSI B ONTHYECKHUX
CBETOBOJIAX

HaGnroieHre onbITOB, IEMOHCTPUPYIOITUX
SIBJICHUE TIPSIMOJIMHEHHOTO

pacnpocTpaHeHus cBeTa (BOSHUKHOBEHHUE
TEHH W MOJIyTCHH), W MX UHTEPIPETAIU C
MCIIOJIb30BAHUEM MOHSTUSI CBETOBOIO JIyyYa.
OOBsiCHEHHE U MOJICIMPOBAHUE COJIHEUHOTO U
JIYHHOT'O 3aTMEHHM.

HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHHUS
CBETOBOTO JIy4a OT yrJjia MmajcHusl.

N3yueHne cBONCTB U300paKeHUsI B TIJIOCKOM
3epKaje.

HabGntonenue u 00bsicHEHHE OMBITOB 10
MOJIYYEHHUIO U300pa’KeHUN B BOTHYTOM U
BBIMTYKJIOM 3epkanax. Habmronenue u
OOBSICHEHHE OTBITOB IO MPEJIOMJIICHUIO CBETA
Ha FPaHUlIE Pa3JIMYHBIX CPEJl, B TOM YHUCIIE
OTBITOB C MOJHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBaHue 3aBUCUMOCTH yriia
MPEJIOMIICHHS OT yIJia MaJeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3JTYX—CTEKIIO».
Pacno3HaBaHue IBIEHUN OTPAKEHUS U
MPEJIOMIICHHS CBETA B OBCEHEBHOM JKU3HHU.
AHanu3 U 00bSICHEHUE SIBJICHUSI ONITUYECKOTO
MHUpaxa.
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Penrenue 3agad ¢ MCIOIb30BAaHUEM 3aKOHOB
OTPAKCHUA U IIPCIIOMIICHHA CBCTA
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4.2 | JIuH3BI U ONTUYECKUE 6 JIunza. Xon nydeit B tuH3e. | [lonmyueHue n300pa>keHHl ¢ TOMOIIIBIO
npruOopbI Onrtnueckas cucrema coOuparoue U paccenBarolei JIMH3.
dboToanmnapara, mukpockona | Onpeaenenue GOKyCHOIO pacCTOSHUS U
U Teneckorna. ['na3 kak ONTUYECKOW CUJIbI COOMPAIOIIEH JTUH3BI.
ONTHYECKAsl CUCTEMA. AHanu3 yCTpONCTBA U IPUHITUTIA ACHCTBUS
bruzopykocTh u HEKOTOPBIX ONTHYCCKUX MPUOOPOB:
JATBHO30PKOCTh doToamnmapaTa, MUKPOCKOTIA, TEJIECKOIIA.
M3y4yeHue Moielu Ti1a3a Kak ONTHYCCKOM
CUCTEMBI. AHAJIU3 SBJICHUIA OJTM30PYKOCTH U
JATbHO30PKOCTH, IPHHIIAIIA TCHCTBUS
OYKOB
4.3 | Paznoxenue 0enoro 3 Paznoxenne 6enoro ceeta B | HabOmromeHue pas3nokeHust 6e1oro cBera
CBETa B CIIEKTP cnektp. OnbiTel HploTOHA. B CITCKTP.
Croxkenne CieKTpatbHbIX Habmnronenue 1 00bACHEHHE OIBITOB I10
1BETOB. Jlucnepcus ceeTa MOJIYYEHHIO OEJIOr0 CBETa MPH CII0KECHUH
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 0OBSICHEHHE OIBITOB T10
BOCIIPHSITHIO I[BETA MPEAMETOB MPHU UX
HAOJIIOICHUH Yepe3 1BETOBBIE (PUITBTPHI
(BeTHBIC OYKH)
Hroro no pasneny 15

Pa3nen 5. KBantoBbIe IBJIeHHUA

78



denepanbHas padoyas mporpamma | dusuka. 7-9 kinaccel (0a30BbIl YPOBEHb)

5.1

Hcenyckanue u
IIOIJIOLICHUE CBETA
aTOMOM

Oneitel  Peseppopna wu
IJIaHETapHas MOJEIb aTOMa.
Mopaens atoma bopa.
Hcnyckanue 1 norioneHue

Ob6cyxaenue nenu onsitToB Peseppopaa mo
MCCIICJIOBAHUIO aTOMOB, BBIJIBI)KCHUE THITOTE3
0 BO3MOXKHBIX pe3yJibTaTaxX OMBITOB B
3aBUCHUMOCTH OT IPEIOIaraeMoro CTpOeHHUs

cBera  aTtoMoM.  KBaHTHI.
JIuHenyaTelie CIIEKTPBI

aTOMOB, (hOpMYJIMPOBAaHUE BHIBOJIOB U3
pEe3yJbTaTOB OIBITOB.

OO6cyxaeHue TpOTUBOPEUNi MIaHeTapHOU
MOJIEJIM aTOMa U OCHOBAHUM IS TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTAX AIEKTPOHOB.
HaGnronenue CriomHbIX U JIMHEHYaThIX
CIIEKTPOB M3J1y4YEHMs PA3IUYHBIX BEILECTB.
OOBbsicHEeHUE JIMHENYAThIX CIEKTPOB U3JIy4YEHUs
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5.2

Ctpoenue aTOMHOTO
saapa

PanunoaktuBHOCTH. Anlb(a-,
OeTa- U TaMMa-u3IyYEHUsl.
CrpoeHne aTOMHOTO sjpa.
Hyxnonnas MOJIEJIb
aToMHOro sifpa. M30Tombl.
PanuoaktuBHbIE
peBpalleHuUs. [epuon
noJiypacrajia aTOMHBIX sIIep

OOcyXaeHne BO3MOXKHBIX THIIOTE3 O MOJEISAX
CTPOEHUS sIpa.

Omnpenenenue cocraa saep Mo 3aaHHBIM
MaCCOBBIM M 3apsI0BBIM YUCIIAM M TI0
MIOJIOKCHUIO B TIEPUOINICCKON CUCTEME
HJIEMEHTOB.

AHanu3 U3MEHEHHS COCTaBa SApa U €ro
TIOJIOKCHUS B TICPHOIUICCKON CUCTEME

IIPH O-PaIMOAKTHBHOCTH.

HccnenoBanne TPEKOB O-9aCTHII ITO TOTOBBIM
dboTorpadusim.

OOHapyXeHHe 1 U3MEPEHUE PaTUAITIOHHOTO
(doHa ¢ TOMOIIBIO T03UMETPA, OIICHKA €TO
UHTCHCUBHOCTH.

AHanu3 OMOJIOTUIECKIX U3MEHEHUH,
NPOUCXOASAIINX  TOJ  JeHCTBHEM
PaIMOAKTUBHBIX U3ITyUYEHUH.

Hcnonp3oBanue palMOaKTUBHBIX U3JIyYCHUN B
MEJIUIMHE
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5.3 | SlnepHble peakiuu 7 SnepHble peakuuu. 3akoHbl | Pemenue 3aaad ¢ UCMOIb30BAHUEM 3aKOHOB
COXPaHCHMSA 3apA10BOTO U COXpaHCHMS MACCOBBIX M 3apsOBBLIX YHCEI Ha
MacCOBOI'0 YHCEN. DHEPIUsl | ompejieIleHNE PE3yIbTATOB SAEPHBIX PEAKIINii,
CBAI3M aTOMHBIX A71eP. CBASh | apajys BO3MOKHOCTH M HEBO3MOKHOCTH
Macchl U dHepruu. Peakiuu SIEPHOM PeaKIUH.
UHTE3a U HUS sIIep.
CHHTC34 M AICTIC ACp OneHka SHEPTUM CBSI3U AJIep C UCIOJIb30BaHUEM
Uctounuku snepruu ConHila . .
. dbopmyIbl DUHIITEIHA.
v 3BE31. fnepHas 06
sHeprerika. JleicTaus CYKJIEHUE TIEPCTIIEKTUB HCIIOJIb30BAHUS
PATHOAKTHBHBIX H3ITyYCHHIt yr16paBJmeM0r0 TEPMOSIIEPHOTO CUHTE3A.
HA JHUBHIE OPrAHH3MBI OO6cyxaeHne npeuMyIecTB u 3v1<onomqe01<1/13<
npo0JieM, CBS3aHHBIX C SIIEPHON YHEPTeTHKOM
Uroro no pazneny 17

IoBTOPUTEIHLHO-00001IIAO U MOAYJIb
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IloBTOpEHUE N 9 Cucremarnszanus u BrinonHenne yueOHbIX 3aaHul, TPEOYOIINX
000011IeHNE 0000111eH1Ee TPEIMETHOTO JEMOHCTpAIllUi KOMIIETEHTHOCTEH,
COZCPpXKaHUA Kypca COJZICp>KaHMs U OIIbITA XapaKTePpU3yIOIMUX SCTCCTBCHHOHAYYHYIO
¢uzuku 3a 7-9 knaccel NEATEIBHOCTH, IPAMOTHOCTb:
MPUOOPETEHHOTO MPH - IIPUMEHEHHUS ITOIyYEHHBIX 3HAHUN
U3yHCHHHU BCCTO Kypca JUISl HAYYHOTO OOBSCHEHUS (PU3NYECKUX
(H3UKH OCHOBHOTO SABJICHUW B OKPY’KAIOLIEH PUPOJIE, B
0011ero 0opasoBaHusL. MMOBCETHEBHOM KM3HU U BBISBIICHUSA
HoaroToBka K OCHOBHOMY | hyu3sHdyecKHX OCHOB PSia COBPEMEHHBIX
roCy/1apCTBEHHOMY TEXHOIOTHIL;
sK3aMeHy 1o (QU3HUKe st
- IIPUMEHEHUS! OCBOCHHBIX
oOyyJaromuxcs, .
_ | DKCIIEpUMEHTAJIbHBIX YMEHUM IS
BBIOPABIINX 3TOT YUCOHBIM .
UCClIeJOBaHUs (PU3NUECKUX SBJICHUM, B
IpeaMeT
TOM YHCJIE AJI IPOBEPKHU THIIOTE3
Y BBISIBJICHUS 3aKOHOMEpHOCTEN. Penenue
pacy€THBIX 3a7a4, B TOM YHUCIIE
IPEINOoJaraouX UCI0JIb30BaHUE (PU3NUECKUX
MOJIeJIell 1 OCHOBAHHBIX HA COJAEP KAHUU
Pa3IMYHBIX Pa3/esoB Kypca (QU3HKH.
BeinosiHeHrE 1 3a1uTa rpynnoBbIX WIH
WHAUBUAYAJIbHBIX IPOEKTOB, CBA3aHHBIX C
coJiep kaHreM Kypca pu3nku
Uroro no pazneny 9
OBILEE KOJIMYECTBO 102

YACOB IIO ITPOITPAMME
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