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«Puzuka»



COJAEPKAHHUE

TTOSACHMTEIIBHAS BATTHICKA +..evueevensesneesnsesssssasessesssssnsssssssnsssssssnssesssesnssssasesnsessasesnseennsees 3
(1001 (50780507 (eR 010} s (S) ;10 APPSR 5
A 74 ¢ 1o TR PPTTPPTRTI 5
o8 () £ 1o o R U EPPTTPPTRT 8
O I8 7 1 1o U PR UPPRR 11

[Tmanupyemsble pe3ynbTaThl OCBOCHUS MPOTPaMMbI MO (PU3UKE HA YPOBHE

OCHOBHOTO OOIIETO OOPABOBAHKIS ...vvveesrrreessrressssseesssssessssssesessssssssssssssssssessssensssseeennns 17
JIAIHOCTHBIE PEBYIIBTATBL .......vveeesreeessresessseeesanseesssnseeassneeessnne e s snre e e asnneesanneeessnneeenans 17
MeTaPEIMETHBIC PEBYIIBTATDL. ... uvveeeisrereisreeessreessssresssssersssssesssnsseessssseesssssessssseessnns 18
TIPEAMETHBIE PEBYIIBTATBL. ... ..veeureeesseeesreesnreessneessresasneeessneessneesnneesnneesnesenneeennneesnneesns 20

TeMaTHUECKOE TUTAHUPOBAHHE .. .vveevvreessreressreeesssreessssessssssesssssssssnssssssnssesssnsssssssesssnns 29
A 3 £ TP PP PRSPPI 29
&I 1o o OO P PP PP PR TPPRO 39

O I8 00 £2 Yo TR 48



PabGouass mporpamma mno ydeOHoMy mnpeametry «Duzuka» (0a30BbIM ypOBEHB)
(mpeametHas oOnacth «EcTecTBEeHHO-HAayUHbIE MPEIMETHI») (ajiee COOTBETCTBEHHO —
nporpamma 1o ¢usuke, (Qpu3MKa) BKIIOYAET IMOSCHUTEIBHYIO 3aIUCKY, COJIEp)KaHHE
oOyueHusl, IUTAaHUPYEMbIE Pe3yIbTaThl OCBOCHHUS MIPOTPaMMBI IO PU3UKE, TEMATHUYECKOE
IUTAHUPOBAHHUE.

MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3mKe Ha YpOBHE OCHOBHOT'O 0011Iero 00pa30BaHUs COCTaBJIeHA Ha
OCHOBE TMOJIOKEHUH M TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3zoBaresbHOl Mporpammel, npeacraBieHHbix B @T'OC 00O, a Takxe ¢
yuéToM (¢enepanbHOi paboueil mporpaMMbl BocniuTanus U KoHuenmuu npernojaBaHus
yueOHoro npeamera «Duznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HampaBleHO Ha  (OPMUPOBAHME
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH OOY4YaIOIIUXCS U OpraHU3aluio U3yuyeHus (PU3UKH
Ha JIeITEeIbHOCTHOM OocHOBEe. B mporpamme mo (u3umke y4HMTBIBAIOTCS BO3MOXKHOCTHU
yueOHoro mnpenMera B peanuzanuu Tpeboanuit PI'OC OO0 k miIaHUPyEeMbIM
JUYHOCTHBIM M METAlpeIMETHBIM PE3yJIbTaTaM OOY4YEHHUs, & TAK)KE MEKIPEAMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHMUs.

[Iporpamma mo (uU3MKEe yCTaHABIMBAET paclpeiesieHHe y4eOHOro MaTrepuala
no roxaMm oOydeHus (IO Kjaccam), MpeajaraeT MPUMEPHYIO IOCIEI0BaTEIbHOCTh
U3Y4YEHUS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJAEPKAHMUS U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMXCS.

[Iporpamma no ¢usuke pazpadboraHa ¢ MEJIbIO OKa3aHUS METOAMYECKON MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mMporpamMMsbl M0 Y4eOHOMY MPEIMETY.

®uznka SBISIETCS CHUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIE)KAT B OCHOBE IPOLECCOB U SIBJICHHI,
U3y4yaeMbIX XUMHEH, Ouosorueil, actpoHomuer u (uanyeckoi reorpadueil, BHOCUT
BKJIaJ] B ECTECTBEHHO-HAY4YHYIO KapTUHY MHpa, NPEIOCTaBIseT HauOoyiee SCHBbIC
oOpa3ipl MPUMEHEHHs] HAyYHOI'O0 METOJa II03HaHUs, TO €CTh CIoco0a MOJy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 TIaBHBIX 3a7ad (uU3MUEecKoro oOpa3oBaHHMsI B CTPYKType oOOIIero
00pa30BaHus COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpeca
K HayKe y OOy4aroniuxcsl.

Nzyuenne ¢usznku Ha 0a30BOM YpOBHE MpEANOJaraeT OBJAJCHHE CICAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

HAy4YHO OOBSICHATH SBJICHHUSI,

OLICHUBATh ¥ MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEIOBAHNUS; UHTEPIPETUPOBATh

JAHHBIE W MCIOJIb30BAaTh HAyUYHbIE JIOKA3aTelIbCTBA
JUTSL TIOJTyYEHUS BHIBOJIOBY.



[enu n3yuenus: PU3UKU HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OMPECIICHBI
B Konnenmuu mnpenonaBanus ydeOHoro mnpeamera «®usnmka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon depnepanun, peAU3YIOIIUX OCHOBHBIE
oOmeoOpa3oBaTeibHbBIE  MPOrpaMMbl,  YTBepKAEHHOM  pemeHueM  Komeruu
MunuctepcTBa mpocBeiienus Poccuiickoit denepannu (mpotokon ot 3 aexadps 2019 r.
No TTK-4BH).

Lenu uzyuenus Gu3mku:

npuoOpeTeHNe MHTEpeca M CTpEeMJICHUSI OOYyYaroMIMXCS K HAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEJICTABICHUA O HAYYHOM METOJIe IMO3HAaHUS U (QOpPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHHSIM;

(GbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJibTaTa H3y4YEHHUS OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

dbopMHpOBaHHE MPEICTABIECHUH O PpOJM (PU3UKU Uil Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cdepax Oynymer npodeccuoHaIbHOU
NESITEIbHOCTH, CBA3aHHON C (PU3UKOM, MOATOTOBKA K JajbHEHIIEMYy 00YyYEHHUIO B 3TOM
HaIPABJICHUU.

JlocTrxkeHne 3TUX Leled mporpaMMbl MO (U3UKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHus 00ECIIEUYNBACTCS PEIICHUEM CIIETYIONINUX 3a/1a4:

npuoOpeTeHNe 3HAHUW O JAMCKPETHOM CTPOEHUHU BEILECTBA, O MEXaHHMYECKHX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpETEeHUE YMEHUW ONMUCHIBATh U  OOBACHATH (U3UYECKUE SIBIICHMUS C
UCIIOJIb30BaHUEM MOIYUYECHHBIX 3HAHU;

OCBOCHHME METOJOB PELIEHUs MPOCTEUIIUX PACUETHBIX 33Ja4 C HUCMOJIb30BAHUEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUU HAOMIONATh TPUPOIHBIC SBICHUS W BBIMONHITH OIBITHI,
JabopaTopHble pabOTbl M HIKCIEPUMEHTAJbHBIE MCCIEJOBAaHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHpOpMaluel HU3NIECKOTO COJEPIKAHUS, BKIIOYAs
UHPOPMAIIMI0O O COBPEMEHHBIX JIOCTIDKEHUSX (U3UKH, aHaIW3 M KPUTHUECKOE
OlICHMBaHUE MH(HOPMAIINH;

3HAKOMCTBO cO cdepamu mpodecCHOHATBLHON  JEATeIbHOCTH, CBS3aHHBIMU
C (u3MKOW, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKCHHUAX
(bU3MYEeCKON HAYKH.

Ha wusydyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOIIETO
oOpasoBanusi oTBoauTCs 238 YacoB: B 7 Kiacce — 68 uwacoB (2 waca B Hemenio),
B 8 Kiacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B Heento).

[Ipensiaraemelii B mporpamme o (hu3uke nepevyeHsb Jad0opaTOpHbBIX PadbOT U OIBITOB
HOCUT pEKOMEHJATEIbHBIH  XapakTep, Y4YWTedb JellaeT BbIOOp MPOBEICHUS
7a00paTOpHBIX pabdOT M OMNBITOB C YYETOM UHAMBUIAYAIbHBIX OCOOEHHOCTEU
oOyJarolmuxcs, CHUCKAa OJKCIHEPUMEHTANbHBIX 3a/laHui, MpeasiaraéMblX B paMKax
OCHOBHOI'O TOCYJJapCTBEHHOTO 3K3aMeHa Mo (pusuke.



COJEPKXAHUE OBYUYEHUS

7 KIIACC
Pa3znen 1. ®u3nka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUPA
®uszuka — Hayka o mnpupoze. SBieHus npupoasl. DU3NYECKUE SBICHUS:

MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckre BeIu4nHbl. M3mepenue gpusnueckux BennuuH. Pusndeckre npuoopsbl.
[TorpemHocTs u3MepeHnr MexayHapoaHas cucTeMa € AMHULL.

Kak ¢u3uka wu  jgpyrue  eCTEeCTBEHHblE HAyKM  HU3y4alOT  IPUPOLY.
EctrecTBeHHO-HAY4YHBIN METO/] IO3HAHMSI: HAOIIOACHUE, TOCTAHOBKA HAyYHOT'O BOIIPOCA,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIOTE3, 00BICHEHNE HAOII0AAEMOT0
sBieHus. Onucanne GU3NYECKUX SIBICHUN C OMOILBIO MOJEIIEH.

Jlemoncmpayuu
MexaHnuecKue, TEIIOBbIE, JJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE SIBIICHHUS.
duznyeckue mprudOpsI U MPoIEAypa MPSIMBbIX U3MEPEHUIN aHAJIOTOBBIM U IU(PPOBBIM
prudopoM.

JlabopamopHwvie pabomvl u onvimvl

Omnpenenenue EHbI AeNEHUS IIKAIbl K3MEPUTEIHHOTO TprOOpa.

N3mepenne paccTosHUM.

N3mepenne o0bEéMa KUJIKOCTH U TBEPAOTO TEa.

Onpenenenue pa3MepoB MajbIX TEI.

N3mepenue TemnepaTypbl IPU MOMOIIH KUIKOCTHOTO TEPMOMETpA U AaTUUKA
TEMIIEpaTyphl.

[IpoBeneHue uccien0BaHus Mo MPOBEPKE TUIMIOTE3bI: JATbHOCTD MOJETA IapUKa,
MYyIIEHHOTO TOPU30HTATIBLHO, TeM 00JIbIlle, YeM OO0JIbIIIE BHICOTA ITyCKa.

Pa3znen 2. [lepBoHayajibHbIe CBe/IeHHs 0 CTPOEHHUH BellleCTBA

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. OMNbITHI, T0Ka3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BENIECTBA.

JIBmxeHue yacTtuil BeiiecTBa. CBs3b CKOPOCTH ABUKEHHUS YACTHUIL C TEMIIEPATYPOU.
bpoyHnoBckoe nBmwxkeHue, nuddysus. BzaumoaeiicTBre yacThIl BelecTBa: MPUTHIKCHHE
Y OTTaJIKUBaHUE.

ArperatHbie COCTOSIHHS BEIIIECTBA: CTPOCHHME Ta30B, JKUAKOCTEM W TBEPIBIX
(KpucTaIM4ecKknx) Tell. B3auMocCBsi3b MEXAY CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJEKYJSIpHBIM cTpoeHneM. OcCOOeHHOCTH
arperaTHbIX COCTOSIHAM BOJIBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HaGmonenve sBrneHul, OOBSICHSIONUXCS TPUTSHKEHUEM WIA OTTaJIKWBAaHUEM
YaCTHI] BEIIECTRA.



JlabopamopHvie pabomul u onvimul
OreHka quameTpa aToMa MEeTOI0M PSIIOB (C UCTIONIb30BaHUEM (GoTorpaduii).
OnbITel 1O HAOJIOACHUIO TETJIOBOTO PACIIUPEHHUS Ta30B.
OnbITH IO OOHAPYKEHUIO IEHCTBHS CHUIT MOJICKYJISIPHOTO TIPUTSDKEHUSI.

Paznen 3. /IBu:keHNne U B3aUMO/IeiicTBHE TeJl

Mexannueckoe aBuxkeHrue. PaBHOMEpHOE 1 HepaBHOMEPHOE JIBIKeHUE. CKOPOCTh.
CpenHsst CkopoCTh TP HEPABHOMEPHOM JIBUKEHUU. PacuéT myTr U BpeMEHU JBUKEHHUS.

SABnenue uHepLMU. 3aKOH UHEpUMU. B3anMoneiicTBrEe Tell KaKk MPUYMHA U3MEHEHHUS

CKOpPOCTH JIBMKE€HMS TeJl. Macca Kak Mepa MHEpPTHOCTH Tena. [ImoTHOCTH BemiecTna.
CBs13b IJIOTHOCTH C KOJTMYECTBOM MOJIEKYJT B €IMHUIIE 00BhEMA BEIlleCTBa.

Cuita Kak XapakTepucTUKa B3auMozencTBus Ten. Cuila yrmpyroctd U 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TMHAMOMETpA. SIBJI€HUE TATOTEHHS U cuia TshkecT. Cuma
TSDKECTH Ha JIpyTuX IaHerax. Bec tema. Hesecomocts. CliokeHUE CHII, HAITPABIECHHBIX
no oaHoM mpsMoi. PaBHoxeiicTBytomas cwi. Cuiia TpeHus. TpeHUEe CKOJbKEHHS U
TpeHHE NOKOs. TpeHue B mpupoic U TEXHUKE.

Jlemoncmpayuu
Ha6nronenne MexaHn4ecKoro ABMKEHUS Tea.
N3mepenne CkopocTr NPSMOJIMHENHOTO JIBUKEHHS.
HabGnronenue siBeHust HHEPIUU.
HaOnronenue nu3MeHeHus: CKOPOCTH ITPU B3aUMOICUCTBUU TEI.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TEN.
CrnoxeHue cuil, HalpaBJICHHBIX 110 OJHOU MPSIMOM.

JlabopamopHvie pabomubl u onvimul

OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBHKEHHUS (LIapHUKa B KUAKOCTH, MOJEIH
AIIEKTPUUYECKOT0 aBTOMOOWIIS U TakK Jlajee).

Omnpenenenue cpeiHeld CKOPOCTH CKOJIbKEHUS OpyCKa WM IapyuKa MO HAKJIIOHHOM
IUIOCKOCTH.

Onpenenexre INIOTHOCTH TBEPIOTO TENA.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsKEHUS (IepopMaiii) MPYyKUHBI
OT NPUJIOKEHHOMN CHUJIBI.

OnBITHI, JEMOHCTPUPYIOILKE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT BeEca Teja
U XapaKkTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. laBiieHue TBEPABIX TeJl, >)KUAKOCTEH M ra30B

JaBnenue. CrnocoObl yMEHBUIEHUSI W yBeIWYeHUs AaBieHus. JlaBieHue rasa.
3aBUCHUMOCTH JIaBJIeHUs ra3a oT o0héMa, Temreparypsl. [lepenada naBienust TBEPABIMU
TeJIaMHu, JKUAKOCTSIMU U ra3zamu. 3akoH Ilackans. I[IHeBMarnueckue MalIuHBL.
3aBUCUMOCTh JIABJICHHUS JKUJIKOCTH OT TiyOuHBI. [mapocTaTudecKkuid mapamokc.
Coobmatomuecst cocyanl. ['uapaBinyeckue MeXaHu3Mbl.

AtMmochepa 3emnu u armocdepHoe naBieHue. [IpuyuHBI CylIeCTBOBaHUSA
BO3ymrHOM 060ouku 3emun. OnwiT Toppuyennu. M3mepenue arMmochepHOTro



JaBJIeHUs. 3aBUCUMOCTh aTMOC(EPHOIO JaBJIE€HUS OT BBICOTHI HAJl YPOBHEM MODSL.
[TpuGops! 17151 U3MEpPEHHs aTMOC(PEPHOTO JTaBICHUSI.

JlelicTBue KUAKOCTH U ra3a Ha HOrpyKEHHOE B HUX Teso. BriTasnkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnnaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JABJIEHUS ra3a OT TEMIEPATYPBHI.

Ilepenaya naBieHUsI JKUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBnenue aecTBrUs aTMOCHEPHOTO IaBICHHUS.

3aBUCUMOCTD BBITAIKUBAIOLIEH CUJIbI OT 00BbEMA NOTPYKEHHON YaCTH TeJa U
IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOILIEH CUIIbI BECY BBITCCHEHHOW KUJKOCTH.

VYcinoBue IUIaBaHUsS TEN [UIABAHUE WM I[OTPYKEHUE Tell B 3aBUCUMOCTHU
OT COOTHOULIEHUS IUIOTHOCTEN TENA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimul

HccnenoBanne 3aBUCHUMOCTHM Beca Tela B BOAE OT 00bEMa NOrpYyKEHHON
B JKAJIKOCTb YaCTH TeJIA.

OnpeneneHue BBITAIKMBAIOIIEH CHJIBI, JEUCTBYIOIIEW Ha TEJO, NOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCHMOCTH BBITAIKUBAKOLIEH CHJIBI, JEHCTBYIOIIEH Ha TEJO B
KUJKOCTH, OT MacChl Tea.

OMnbITEI, IEMOHCTPUPYIOLINE 3aBUCHMOCTD BBITAIKMBAIOIIEH CUJIbL, JEUCTBYIOIIEN
Ha TeJIO B )KUJIKOCTH, OT 00bEMa NMOrpyKEHHOM B KHUJIKOCTh YaCTH T€Ja U OT INIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMeTpa WM KOHCTPYMPOBAHHE JIOJKU U OIpENEIEHUE €€
I'PY30I0JbEMHOCTH.

Pa3znen 5. PadoTa u MOIITHOCTB. DHeprus

Mexanuueckas padbota. MOIIHOCTS.

[IpocThie MEXaHU3MBI: pblyar, 0JI0K, HAKJIOHHAs TWIOCKOCTh. [IpaBuio paBHOBeCHs
peruara. [IpumeHenue mpaBwiia paBHOBECHS pblyara K OJIOKy. «30J0TOE MPABHUIION»
mexanuku. KITJ] mpocteix Mmexanu3mMoB. [IpocTeic MeXaHU3MBI B OBITY U TEXHUKE.

Mexanudeckas sHeprus. Kunetndeckas v moTeHIMaIbHAs dHeprus. [IpeBpaiienne
OJTHOTO BHJIa MEXaHUUYECKOU SHEPTHH B IPYTOid. 3aKOH COXPAHECHHS YHEPTUY B MEXAHHUKE.

Jlemoncmpayuu
[TpumMepbl MPOCTHIX MEXaHU3MOB.

JlabopamopHhwvie pabomvl u onvimul

OmnpeneneHrie pabOTHl CWIBI TPEHHUS TPH PABHOMEPHOM JIBHKCHHU TeJja
10 TOPU30HTAILHOM MOBEPXHOCTH.

HccnenoBanue ycinoBui paBHOBECHS pblUara.



N3amepenue KIIJ] HakIIOHHOM MIIOCKOCTH.
N3ydeHune 3aKk0Ha COXpaHEHNSI MEXaHUYECKOW SHEPIUH.

8 KUIIACC

Pa3nen 6. TenioBbie siBjIeHUA

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOEHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJI. OIIBITHI, TOATBEPKAAIOIINE OCHOBHBIE MOJIOKECHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopnenn  TBEPAOro, KUAKOTO M  Tra3000pa3HOTO COCTOSHUW  BEILECTBA.
Kpucramnnueckue u amopdusie Tena. OOBSICHEHHE CBOWCTB Ta30B, >KUJIKOCTEH H
TBEPJBIX TEJ HA OCHOBE MOJIOKEHUM MOJIEKYJISIPHO-KMHETHYECKOW Teopuu. CMaunuBaHue
Y KaWJUIIPHBIC ABJICHUSA. TEII0BOE PACIIMPEHUE U CXKATHE.

Temneparypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JABUKEHHUS YaCTULL.
BuyTtpennsis sHeprus. CriocoObl M3MEHEHHsI BHYTPEHHEW SHEPIrHM: TeIulonepeaada u
coBepuieHHEe paboThl. Buasl Temnonepenaud: TEMJIONPOBOAHOCTh, KOHBEKLUSA,
U3IIy4YECHUE.

KonuuecTtBo TemnoTel. YnenabHas TEIUIOEMKOCTh BeIECTBA. TemIooOMeH W
TEIUIOBOE PAaBHOBECHE. YpaBHEHME TeryioBoro OanaHca. [lnmaBieHue u oTBepaeBaHUE
KPUCTAJUIMYECKUX BELIECTB. YJAelnbHas TeIwloTa IaBieHud. I[lapooOpa3oBanue u
KoHaeHcauus. Mcmapenue. Kumenue. VYnenpHas Temora napooOpa3oBaHUSL.
3aBUCUMOCTh TEMIEPATYPHI KUIEHUS OT aTMOC(HEPHOTO J1aBJICHHUS.

BrnaxuocTts BO3myxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIIOTA CTOPAHUSL.

[TpuHune! padoTsl TermnoBeix aurateneit KIIJ[ remnoBoro asurarens. TemnoBele
JBUTaTEIINA U 3aIIUTa OKPYKAIOLIEN CPELBI.

3aKOH COXpaHEHHUsI U IPEBPALLEHNS SHEPTUU B TEILIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
Habmronerne 6poyHOBCKOTO JIBHYKCHUS.
Habmonenue nuddysumn.
Habmronenue sBiaeHU cMauyuBaHUS ¥ KaTWJUISIPHBIX SIBJICHU.
HaOmronenue TenioBoro paciuimpeHus Ted.
N3meHenue JnaBiieHUss ra3za Mpd HM3MEHEHMH O00bEMa W HarpeBaHUU WIU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTypsl.
Bunsl Tennonepenaym.
OxnaxAeHue IMpU COBSPIIICHUU PaOOTHI.
HarpeBanwue npu coBepiiieHur paboThl BHSITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHBIX BEIIECTB.
Habmronenne kunexus.
HaOmnronenue nmocTosHCTBa TEMITEPATYPHI ITPH TUIABJIICHUH.



Moienu TEeNJIOBBIX JIBUTATEICH.

JlabopamopHvie pabomvl u onvimvl

OnbIThI 110 OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO IIPUTSIKEHHUSL.

OnpITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIA MJIM caxapa.

OnbITEl IO HAOJIIOJIEHUIO TEIJIOBOIO PACIIMPEHMS T'a30B, KUIKOCTEH M TBEPABIX
TeJl.

Omnpenenenve 1aBaeHs BO3IyXa B OAJUIOHE LINpULA.

OnbIThl, JEMOHCTPUPYIOIIKE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro o0bEéMa u
HarpeBaHUs WU OXJIAXKICHHUS.

[TpoBepka rumnore3bl JIMHEHHONM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KMJKOCTH
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPHI.

Habmroienue u3smMeHeHust BHyTpEHHEN SHEPIUH Tela B pe3yJIbTaTe TEIJIonepe aun
U pabOThI BHEILIHUX CHUJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOU U ropsiuen
BOJIBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTrO BOAOW IIpPH TEMIOOOMEHE
C HArpeThIM METAINYECKUM LUIUHAPOM.

Onpenenenue yaeapHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanue npounecca MCapeHHs..

OmnpeneneHne 0THOCUTENIBHOM BJIAXKHOCTH BO3yXa.

OnpenenexHne yeabHOM TEIUIOTHI IUIABICHUS JIbJA.

Pa3znen 7. DilekTpryecKue M MATHUTHBIE SIBJICHUSA

Onektpuzauus Ten. J[Ba poja dIEKTpUYECKHX 3apsaoB. B3anmoneiicTBue
3apspKEHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CUJIbI B3aUMOJICUCTBUS 3apSAKEHHBIX TEJl
OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHUS MEXK]TY TEJIaMH).

Onektpuueckoe mojne. Hanpspk€HHOCTh  AnekTpudeckoro modsa.  [IpuHnun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu »nekTpuuecKux 3apsioB. OJIEMEHTAPHBIA BJIEKTPUUECKUN 3aps.
Crpoenue atoma. [IpOBOOHUKM M AMAIIEKTPUKH. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsiaa.

DJIEKTPUUECKHI TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MIcTOUHUKHN
MOCTOSTHHOTO  TOoKa. JIeHCTBUSL DIEKTPUUECKOrOo ToKa (TEIJIOBOE, XUMHUUYECKOE,
MAarHuTHOE). DJIEKTPUYECKUM TOK B KUIAKOCTAX U razax.

OnekTpudeckas nenb. Cuila Toka. DIEKTpUudecKoe HarpsikeHue. COnpoTUBIICHHE
MPOBOJHUKA. YIEJIIbHOE COMPOTHBIICHUE BellecTBa. 3akoH Oma s ydyacTKa IEMu.
[TocnenoBaTenpHOE M NApPAUIEIIBHOE COETUHEHUE TPOBOTHUKOB.

PaboTa u MOUTHOCTB AJIEKTpUUECKOTO TOKA. 3aKkoH Jxoyns—Jlenua. Dnekrpuueckue
LEMH U MOTPEOUTEHN JICKTPUIECKOM dHEepruu B ObITy. KopoTkoe 3aMbIkaHUeE.

[TocTosiHHBIE MarHuThl. B3auMOAEWCTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nojie. MarHuTHOE 1oJjie 3eMJIM M €ro 3HaueHHue s KU3HU Ha 3emiie. OnbIT DpcTena.



MarauTtHoe mnoJie dJEKTPpUYECKOro Toka. lIpumeHeHue 37IeKTpPOMAarHUTOB B TEXHUKE.
JleficTBrE€ MarHUTHOTO MOJISl HA MPOBOJHHUK C TOKOM. DJIEKTPOABUIATENb OCTOSHHOTO
ToKa. lcnosp30BaHuEe 3JEKTpoABUraTelied B TEXHUYECKMX  YCTPOMCTBAX M
Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHe 31eKTpOMAarHUTHOM wuHAyKuuu. IIpaBuno Jlenua.
OnexTtporenepatop. CriocoObl NOTYUYEHUS ANEKTPUIECKON SJHEPTUU. DINEKTPOCTAHLIUY HA
BO300HOBJISIEMBIX UCTOUYHUKAX SHEPTHUH.

Jlemoncmpayuu
DJeKTpU3aLus Tel.
JIBa poa 3JIEKTPUUECKUX 3apsII0B U B3AMMOJICUCTBUE 3apSKEHHBIX TEJl.
Y CTpONCTBO U AEUCTBUE JIIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHHUS DIICKTPUUECKHUX 3aPsJIOB.
[IpOoBOHUKY U JUATIEKTPUKH.
MoennpoBaHr€e CUITOBBIX JIMHUH 3JIEKTPUUECKOTO TTOJIS.
M cTOYHUKM ITOCTOSIHHOTO TOKA.
JIeCTBUSA DIIEKTPUYECKOTO TOKA.
DJIEKTPUUECKHUM TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune cuibl TOKa aMIIEpMETPOM.
N3mepenne 351eKTpUUeCKOro HanpsiKEHNS BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUMN.
BzanMoaeicTBre MOCTOSSHHBIX MarHUTOB.
MoaenupoBaHUe HEBO3MOKHOCTH Pa3eIICHUs ITOJFOCOB MarHura.
MoennpoBaHre€ MarHUTHBIX MOJIEA MOCTOSIHHBIX MArHUTOB.
OnsIT OpcTena.
MarauTHoe noJie TOKa. IJIEKTPOMArHHUT.
JlelicTBHE MarHUTHOIO MOJIA HA MPOBOJIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
HccnenoBanue siBIICHUS 3JIEKTPOMArHuTHOM MHTYKIIHUH.
Onbitel Dapajes.
3aBUCHUMOCTb HAMPABICHUS HHAYKIIMOHHOTO TOKA OT YCJIOBHUI €r0 BO3SHUKHOBEHUS.
DJIEKTPOre€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomvl u onvimul
OnbITHI 110 HAOJTIOCHHUIO ICKTPHU3AIMH TEJI MHIYKIIUEH U IPH COMMPUKOCHOBEHHUH.
HccnenoBanue IeHCTBUS SJIEKTPHUUIESCKOTO MOJIS Ha TIPOBOJIHUKH U JTHAJICKTPHUKH.
CoOopka u nmpoBepka pabOThI ANEKTPUIECKON 1IETTH TOCTOSTHHOTO TOKaA.
M3mepeHue u peryIMpoBaHUe CHJIBI TOKA.
H3mepenue u peryaupoBaHue HANPsDKSHUS.
WccnenoBanne  3aBUCUMOCTH  CHJIBI  TOKa, HMIYHIETO  4Yepe3  PEe3UCTop,
OT CONPOTHBIICHUS PE3UCTOPA U HATIPSHKEHUS HAa PE3UCTOPE.
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OnbITel, JAEMOHCTPUPYIOIIHME 3aBUCUMOCTb  DJIEKTPHUYECKOTO  COMPOTUBIIECHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIA/IN TONIEPEYHOTO CEYEHUS U MaTeprara.

[IpoBepka npaBuiIa CI0KEHHS HANPSYKEHUH MPU TIOCIIE0BATEIBHOM COEAMHEHUN
JIBYX pE€3UCTOPOB.

[TpoBepka mpaBuiia AJisl CUIIBI TOKA MPY apaJUIEIbHOM COEAUHEHNUN PE3UCTOPOB.

Onpenenenne pabOTHI 3IEKTPUUECKOTO TOKA, HAYIIETO YepeE3 PE3UCTOP.

OrnpeneneHrne MOIHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

HNccnenoBanne  3aBUCUMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JIAMIOYKY,
OT HaIIPSKEHUS Ha HEW.

Onpenenenue KII1/1 narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

N3yyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX MAarHUTOB IIPU UX O0BETUMHEHUU U
pa3ercHun.

HccnenoBanue 1eMCTBUS IEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJACHCTBUS KATYIIKH
C TOKOM Y MarHuTa OT CUJIbl TOKAa M HAIlPaBJICHUS TOKA B KaTYIIIKE.

N3yuenue neicTBUs MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue paboThl AIEKTPOIBUTATENS.

N3mepenne KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHU.

OMBITHI IO UCCIAEAOBAHUIO SIBIICHHS JIEKTPOMArHUTHON MHIAYKIUH: UCCIEIOBAHNE
M3MEHEHUI 3HaYEHUS U HAIIPaBJICHHS] HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJieHUSA

Mexannueckoe — aBwkeHME.  MarepuanbHas — Touka.  Cucrema  OTCYETA.
OTHOCUTENIBHOCTh ~ MEXAaHMYECKOTO  JABWKEHHs. PaBHOMEpHOE  NPSIMOJMHENHOE
nBm>keHue. HepaBHoMepHOe mnpsiMonMHENHOE ABWKEHHE. CpenHsss M MIHOBEHHas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHUM.

Yckopenue. PaBHoyckopeHHOE TpsiMoJIMHENHOE ABrkeHne. CBOOOJHOE NaIeHHE.
OnbiTel [Manunest.

PaBHOMepHOE ABMXKEHUE MO OKpYyKHOCTH. Ilepuon m wacrota oOpaieHus.
JInnelinas 1 yrioBasi CKOpOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepseiii 3akoH Herotona. Bropou 3akoH HeroroHa. Tperui 3akon HerotoHna.
[IpyHIMT Cynepno3uLny CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHHUsI CKOJIbKEHHUS, Cuia
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH U 3aKOH BCEMUPHOIO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO MaCHHUS.
JBmxenue ninaner Bokpyr Comuuoa. [lepBas kocmmueckas ckopocTs. HeBecomocTs u

HIepErpy3KH.
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PaBHoBecue wmarepuanabHON TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpanieHusi. MoMeHT cuiibl. LleHTp TsxecTu.

Nmnynsec Tema. W3mMeHnenune wummyinbca. WMiynbc cuiibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass paboTa U MOUTHOCTh. PaboTa CUJ TSAXKECTH, YIPYTrOCTH, TPEHHUS.
Cas13b 3Hepruu 1 paboTsel. [loTeHIManbHast 3HEpTHs Teaa, HOJAHITOrO HaJl MOBEPXHOCTHIO
3emud. [loTeHIManbHast 3HEPTHS CKaTOW NpYyKUHBL. KuHeTtnyeckas sneprud. Teopema o
KMHETUYECKOW SHEPTrUuu. 3aKOH COXPAHEHUSI MEXaHUUECKON YHEPTHH.

Jlemoncmpayuu

Ha6nronenne MexaHn4ecKoro IBMKCHHS Tella OTHOCUTEILHO Pa3HbIX TN OTCYETA.

CpaBHeHUE MyTEN U TPACKTOPU BHKEHUS OJHOTO U TOTO KE TEJIa OTHOCUTEIBHO
pPAa3HBIX TEJ OTCYETA.

N3mMepenne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBUKEHUS.

HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBH>KEHUS.

HaOnronenue nBr>XeHuUs TeIa Mo OKPYKHOCTH.

HaGmroneHnne MexaHWMYeCKUX SIBICHUM, NPOUCXOMISIIMX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JABUYKEHUHM OTHOCUTEJILHO KaOMHETa
bu3uKu.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT MacChl T€Ja U IEUCTBYIOIEH Ha HETO CUJIBI.

HaOnronenue paBeHCcTBa CUJI IPU B3aUMOICHCTBUH TEIL.

N3mMeHeHne Beca Tela pu yCKOPEHHOM JBHXKEHUH.

IIepenauya ummyJsibca Ipy B3aMMOAEHUCTBUU TEIL.

[IpeobpazoBanus SHEPTUM MPU B3AUMOACHUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa PU HEYTIPYTOM B3aHUMOICHCTBUH.

CoxpaHeHne uMIyJibca mpu abCOTIOTHO YIIPYTOM B3aUMOICHCTBUH.

HaOntonenue peakTUBHOTO JBUKECHHUS.

CoxpaHeHHne MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHHE MEXAHWUYECKOM OHHEPruu TMpU JBWXKEHUU Tella MOJ JCUCTBUEM
IIPY>KUHBI.

JlabopamopHvie pabomul u onvimsl

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa U JaJbHEUIEro paBHOMEPHOTO JBHKCHUS
IIapyKa WIA TEJICKKH.

Omnpenenenne CpeaHEN CKOPOCTH CKOJBKEHUS OpyCKa WM JBYIKEHUS IapHKa 0
HAKJIOHHOM ITIOCKOCTH.

Omnpenenenne yCKOpeHUs! Teja MPU PAaBHOYCKOPEHHOM JBMKEHUU IO HAKJIOHHOU
TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBHKCHHH
0e3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka THIIOTE3BI: €CIM TIPH PABHOYCKOPEHHOM IBWXCHUU 0O€3 HadaIbHOU
CKOPOCTH MIYTH OTHOCATCS KaK PsJT HEYETHBIX YUCEN, TO COOTBETCTBYIOIIHE MTPOMEKYTKH
BPEMEHU OJIMHAKOBHI.
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HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHUSI OT CHIIBI HOPMAJIbHOTO
TIABIICHHSL.

Omnpenenenre k03P GUITMEHTA TPEHUS CKOJIbKCHUS.

Omnpenenenne KECTKOCTU TIPYKHHBI.

OmnpeneneHrie pabOTHl CHIBI TPEHHUS TPH PABHOMEPHOM JBIDKCHUHM Tela
10 TOPU30HTAILHOW TTOBEPXHOCTH.

Omnpeneneare pabOTHI CHIIBI YIIPYTOCTH TPU MOABEME TPy3a C MCIOIB30BaHUEM
HETIOJIBHYKHOTO U TIOJIBHYKHOTO OJIOKOB.

M3yueHue 3akoHa COXpaHCHUS SHEPTHH.

Pa3nen 9. Mexannuyeckue Ko1e0aHHUs U BOJIHBI

KonebarenbHoe naBmxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUU: MEpHO,
4acToTa, aMIUIMTyJda. MaremaThdecKud W NPYKUHHBIM MaATHUKH. lIpeBpamenue
SHEPrUM NP KOJIEOATETbHOM JBUKECHUH.

3aryxaromue KojeOaHus. BoiHykneHHble KosieOaHus. Pe3onanc. Mexanuueckue
BOJIHBL. CBOMCTBAa MEXaHWYECKHX BOJH. IIpononbHBIE M monepeyHble BOJIHBL. JlJIMHA
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MeXaHudecKHe BOJIHBI B TBEPIOM TeEIeE,
CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHA. OtpaxkeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu
Hab6nronenue konebanuit Tel Mo 1eWCTBUEM CUITBI TSKECTH U CUIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
Pacnpoctpanenue npooJIbHBIX U MOMEPEYHBIX BOJTH (Ha MOJEIH).
HaOntonenue 3aBUCMMOCTU BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTHYECKUI PE30OHAHC.

JlabopamopHvie pabomul u onvimsl

Omnpenenenre 4acTOTHI U MEpUOIa KoJIeOaHUN MAaTEMAaTHYECKOTO MasTHUKA.

Omnpenenenre 4acTOThI U MEpUO/Ia KoJIeOaHUN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH MEpHOIa KOJICOAHHI MOABEIICHHOTO K HUTHU Tpy3a
OT JIJTUHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH  MepuUoja KoJieOaHWNA TPYKUHHOTO — MasTHUKA
OT MAacchl rpy3a.

[IpoBepka HE3aBUCUMOCTH MepUOJIa KOJeOaHUN Tpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl rpy3a.

OnbITBEl, AEMOHCTPUPYIOIIUE 3aBUCUMOCThH IEpUofa KOJIeOaHHM MpPY>KUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOHOTO TIaICHHUS.

Pa3nen 10. DinekTpoMardHuTHoOeE MoJI€ M 3JIEKTPOMATHUTHbBIE BOJTHBI
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DNEeKTPOMAarHUTHOE ToJie. DNeKTpOMarHUTHbIE BOJIHBI. CaoiicTBa
AJIEKTPOMArHuTHeIX  BoJH. Illkama  snekTpoMarHUTHBIX — BoJH. Vcmonb3oBanue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

DnekTpoMarHuTHas mpupojia ceera. CKopocTh cBeTa. BomHOBEIE CBOIICTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHvie pabomul u onvimul
N3y4enne CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C TIOMOIIIBIO MOOMJIBHOTO TeTe(oHa.

Pa3znen 11. CBeToBbI€ AABJICHUS

JlyueBass mognens cBera. Mcrounuku cseta. lIpsimonmHeliHOE pacrnpocTpaHEeHHE
ceera. 3atmenuss CosHma u JlyHel. Otpaxenume cBera. [lnockoe 3epkaiio. 3akoH
OTpa)KEHUS CBETA.

[Ipenomnenue cBera. 3aKOH IpesioMiIeHUs cBeTa. [lonHOe BHyTpeHHEEe OTpakKeHHE
cBeTa. cnosib30BaHUE NOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJAAX.

JIunza. Xox nydeil B ntuH3e. OnTuyeckas cuctema Qoroanmnapara, MUKPOCKONa U
Teneckona. I'ma3 kak ontuyeckas cuctema. bin3opykocTs U JallbHO30PKOCTb.

Pasnosxxenue 6enoro ceera B criekTp. OnbiThl HetoToHa. CloXKeHHe CIeKTPaIbHbIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssMonMHENHOE pacIpPOCTPAHEHHE CBETA.
OtpaxkeHue cBera.
[Tomy4yenue n3o0paxeHuil B IIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
Onrtuyeckuii CBETOBO/I.
Xox mydeii B cOOMparoIiei JInH3e.
XO0J JIydeil B pacCEnBArOLIEH JTUH3E.
[Toy4yenue n300paskeHuit ¢ MTOMOIIBIO JINH3.
[Tpuntun nevictBus hoToanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopenn rnasa.
Paznoxenue 0enoro cBera B CIEKTP.
[Tomy4yenue Geyoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX 1IBETOB.

JlabopamopHhwvie pabomvl u onvimul
HccnenoBaHue 3aBUCUMOCTH YTJIa OTPaKEHHUST CBETOBOTO JIyda OT yTJjia MaACHHS.
N3ydeHne xapaKTepUCTHK N300pakeHUS ITpeIMeTa B TUIOCKOM 3epKaJie.
VccnenoBaHrie 3aBUCMMOCTH YTJIa MPEJIOMJICHHUS CBETOBOTO JIyda OT yrija MafcHHsI
Ha TPaHMIIC «BO3TYX—CTEKIION.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO COOUPAFOIICH JTNH3HI.
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Omnpenenenre HOKYCHOTO PACCTOSIHHSI 1 ONITUYECKON CHITBI COOMPAFOIICH JIMH3BI.

OnBITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OMnBITH 110 BOCTIIPUSATHIO I[BETA MPEIMETOB MPHU MX HAOIIOIEHUU Yepe3 LBETOBBIC
(GUIBTPHL.

Pa3nen 12. KBanTOBBIE sIBJIEHUSA

OmnbiTel Pezeppopaa u mianerapHas mojaens aromMa. Mogens atoma bopa.
Hcnyckanune v noryoneHne ceeta atoMoM. KBaHTel. JInHeHyaTbie CIEKTPBI.

PagnoaktuBHOCTh. Anb(a-, OeTa- u ramma-uzinydeHus. CTpoeHue aTOMHOTO sipa.
Hyxnonnas Moznenb atoMHOTO sapa. M3oronsl. Pannoakrusaele npespamenus. [lepuon
IIOJIypacnaaa aTOMHBIX sIIEP.

SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS 3aps0BOT0 U MAaCCOBOI'O YHCEI. DHEPIHUS
CBA3M aTOMHBIX saep. CBsA3b MacCchl M JHEpruu. Peakunu cuHTE3a W ACIEHUS SIAEP.
Nctounuku saeprun CosHIa U 3BE3I.

Snepnas oHepreruka. JlencTBUs paguOaKTUBHBIX U3JIyYEHUN HA )KUBBIC OPTaHU3MBI.

Jlemoncmpayuu
CHexTphl U3IyICHUS U TIOTIIOMICHUS.
CrexTphl pa3IuIHbIX T'a30B.
CnekTp Boziopoa.
Habmronenue TpexoB B kamepe Buibcona.
PaboTa cuéTurka HOHU3UPYIOIIMX U3 TYICHHM.
Perucrpanms uznyueHus IpUpOHBIX MHHEPAIOB U IMPOITYKTOB.

JlabopamopHvie pabomvbl u onvimvl

Hal6nronenue CriiomHbIX U IMHEHYAThIX CIIEKTPOB U3TyUEHUSI.

HccnenoBanue TPEeKOB: M3MEPEHUE DHEPTUU YACTHUIIBI 110 TOPMO3HOMY IyTH
(o doTtorpadusam).

N3mepenune paanoakTUBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000IAKOIIINH MOTYJIb

[ToBTOpHUTENHEHO-0000MAIOMINK MOAY/Ib TPEIHA3HAYCH 11 CHUCTEMATH3AINH |
000011IeHNs TIPEIMETHOTO COAECP>KaHUS U OMbITA JEATEIbHOCTH, MPUOOPETEHHOTO TIPH
W3YYCHUU BCEr0 Kypca (U3MKH, a TaKkKe JUIsi TOATOTOBKU K OCHOBHOMY
roCyapCTBEHHOMY 9K3aMEHY 1O (PU3HKE JJIsT 00yJarOIINXCs, BEIOPABIINX dTOT Y4eOHBIN
penIMer.

[Ipn w3ydyeHWH MAHHOTO MOIYJS PEATU3YIOTCSd M CHCTEMATH3UPYIOTCS BHUIBI
NEATEILHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCS JAOCTIKCHHE NPEIMETHBIX |
MeTaIpeIMETHBIX TUTAHUPYEMBIX PE3yJIbTaTOB oOy4JeHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaAaMOTHOCTb: OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
SIBJICHUI TTPUPOJIBI M TEXHUKH, OBJIQJICHUEC YMEHUSIMH OOBSICHATh (DU3NUCCKUE SIBIICHUS,
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MPUMEHSISL TIOJIyYEHHBIE 3HAHMS, pElIaTh 3aJa4yd, B TOM YHCJIE KAa4ECTBEHHBIE U
AKCIIEPUMEHTAIIbHBIE.

[IpuHIMNIMATBHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pa3eiia peau3yeTcs 3a CUET
TOT0, YTO OOYYAIOLIMECS BBIMOJHSIOT 3aaHus1, B KOTOPBIX UM MPEIJIaraeTcs:

Ha OCHOBE TOJIyYCHHBIX 3HAHUW PACIO3HABATh M HAYYHO OOBSCHATH (PU3MUECKHE
ABJICHUS B OKPYXAIOIIEH IPUPOJE U TOBCETHEBHOM )KU3HH;

WCITOJIB30BATh HAYYHBIE METOIbI UCCIEAOBAHUS (U3UYCCKUX SBICHHMA, B TOM YHCIIE
JUTSL IPOBEPKH TUIOTE3 U MOJIYYECHUSI TEOPETUUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HamOOJiee BAXKHBIX JIOCTUKEHUN COBPEMEHHBIX
TEXHOJIOTUM, HANPUMEP, MPAKTHYECKOTO HCMOJb30BAHUSA PA3JIWYHBIX HCTOYHHKOB
SHEPIUH Ha OCHOBE 3aKOHA MPEBPAIICHUS K COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTHH.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3ydenne U3k Ha ypoBHE OCHOBHOTO OOIIero oOpa3oBaHHs HANpaBlIEHO Ha
JIOCTI)KEHUE JIMYHOCTHBIX, METAaNpeIMETHBIX W MPEeIMETHBIX 00pa30BaTEebHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate u3ydyeHuss (GU3MKU HA YPOBHE OCHOBHOI'O OOIIETo 00pa3oBaHUs
y oOyuaromerocst 0yayT chopMHpOBaHBI CIEAYIOMINE TNYHOCTHBIE PE3YyIbTAThI B YaCTHU:

1) naTpMOTHYECKOr0 BOCTIUTAHMS:

IIPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM
bu3nUecKoil HayKH;

LIEHHOCTHOE OTHOILLEHHUE K TOCTHKEHUSAM POCCUNCKUX YUEHBIX-(DU3HUKOB;

2) I'PAKIAAHCKOIO U TYXOBHO-HPaABCTBCHHOI'O BOCIIMTAHUSA .
TOTOBHOCTbL K AKTHUBHOMY Y4YaCTHIO B O6CY)KI[€HI/II/I O6H_[CCTB€HHO-3H21‘II/IMBIX u
OTHYCCKHUX HpO6JICM, CBA3AaHHBIX C IIPAKTHYCCKHUM IIPUMCHCHHCM I[OCTI/I)KGHI/Iﬁ (I)I/ISHKI/I;
OCO3HAHHUC BAJKHOCTHU MOPAJIBHO-OTHYCCKHUX ITPUHIIUIIOB B ACATCIIBHOCTH yT-IéHOFO;

3) 3CTETHYECKOr0 BOCITHTAHMA:
BOCIIPUATHE DCTETHUECKUX KA4eCTB (DM3MUCCKONM HAayKd: €€ TapMOHHYHOIO
IIOCTPOEHHMSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

4) HEeHHOCTH HAYYHOTO O3HAHUSI:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOMIEH KYJIbTYpPHI;

pa3BUTHE HAy4dyHOH JI0O03HATEIBHOCTH, WHTEpEca K HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) popmMupoBaHusi KyJbTYPHI 310POBbsI 1 IMOIHOHAILHOTO 0JIAT OOy YHSA:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a JKU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH MPABHIT O€30MaCHOTO MOBEJACHUS Ha TPAHCIIOPTEe, Ha
JOpOTax, C JIEKTPUUECKUM M TEIJIOBBIM 000PYOBAHHEM B JIOMAITHUX YCIIOBHSX;
c(hOpMHPOBAHHOCTh HaBbIKa pedIeKCHU, MPU3HAHKE CBOETO MpaBa Ha OMIMOKY |
TaKOT0 K€ TIpaBa y JPYroro 4eJoBeKa;

6) TPY10BOr0 BOCIIUTAHMSI:

aKTUBHOE Y4YacTUE€ B pEIICHWHM TNPaKTUUYECKUX 3a7ad (B paMKax CeMbH,
oOpa3oBaTeIbHONM OpraHuU3alliyi, TOpoJia, Kpas) TEXHOJOTHYECKOW W COIMaJIbHOU
HAIPaBJICHHOCTH, TPEOYIOIUX B TOM YUCJIC ¥ (PU3NUECKUX 3HAHHM;

WHTEPEC K MPAKTUIECKOMY U3YUCHHIO POodeccuii, CBI3aHHBIX C (DU3UKOM;
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7) 3KOJIOrHYeCKOT0 BOCIIUTAHUS:

OpMEHTallMs Ha MpUMEHEHUEe (PU3NYECKUX 3HAHUW JJIsl PEIleHUs 3a7a4 B 00JIacTH
OKpY’KarolIen cpeibl, INIAHUPOBAHUS MOCTYIKOB U OIIEHKH X BO3MOXKHBIX MOCJIEICTBUI
JUISL OKPYIKAKOIIEN CPEbI;

OCO3HaHUE TII00ATBHOTO XapaKTepa AKOJIOTHUECKUX MPOOJIEM U IyTeH UX PEIICHUS;

8) aganTanuu K U3MeHSIIIMMCS YCJIOBHAM COMUATbHOI U IPUPOIHOI Cpebl:

NOTPEOHOCTh BO B3aMMOJIECHCTBHM IPU BBITOJIHEHHH HCCIIEJOBAaHUN W MPOEKTOB
(U31YECKOI HANPABIEHHOCTH, OTKPBITOCT OMNBITY U 3HAHUSAM JIPYTHUX;

MOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JAEATEIbHOCTD;

HOTPEOHOCTH B JOPMUPOBAHUU HOBBIX 3HAHUM, B TOM 4Hciie HOPMYIUPOBATh UAEH,
HOHSTHUS, TUIIOTE3bI O PUINYECKUX OOBEKTAX U SABJICHUSIX;

OCO3HaHUE Ne(PUIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00sacTu
bu3uKy;

IJJAHUPOBAHKME CBOErO Pa3BUTHA B MPHUOOPETEHHHM HOBBIX (PU3MUECKUX 3HAHMIA,

CTPEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBS3U MPUPO/IbI, OOIIECTBA U
HYKOHOMUKH, B TOM YHCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JIEWCTBHI C YUYETOM BIUSHUSA HA OKPYKAIOIIYIO CPEMY, BO3MOKHBIX
r7100aJbHBIX MOCIEICTBUM.

METAHNHPEIMETHBIE PE3YJIbTATDBI

B pesynbpTaTe OCBOCHMS MpOrpaMMbl MO (PU3WUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHus y oOyyaroiierocss OyayT copMuUpoBaHbl METANpeIMETHBIE PE3YyIbTaThI,
BKJTFOYAFOIITME TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC IEHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCaIbHBIC YICOHBIC IEHCTBHS, PETyJIATUBHBIC YHUBEPCATIbHBIC YICOHBIC TCHCTBUS.

IHo3HaBaTebHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBHS
ba3oBble jiornueckue 1eMCTBUS:

BBISIBIISAITh M XapaKTePU30BaTh CYIICCTBEHHBIC TMPU3HAKKH OOBEKTOB (SBICHUN);

yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIMN, OCHOBAHUS
J71s1 000OIIICHUSI U CPABHEHMUS;

BBISIBIIITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B pACCMAaTPUBAEMbIX (paKTax, TaHHbBIX
¥ HAOJIIOICHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBIICHHUSIM;

BBISIBIIATH TPUYUHHO-CJIC/ICTBEHHBIC CBSI3M MPU HU3yYCHUH (DU3UUYCCKUX SIBICHHUHN U
MPOIIECCOB, JIENaTh BBIBOJBI C HCIOJIB30BAHUEM JICTYKTUBHBIX W HHIYKTUBHBIX
YMO3aKJIFOUCHUM, BBIJIBUTATh TUIIOTE3bI O B3AaUMOCBA3SIX (PU3NUECKUX BEITNIMH;

CaMOCTOATENILHO BBIOUpATh CHOCOO pelieHns ydeOHOW (GU3MYeCKOW 3amadu
(cpaBHEHHE HECKOJIBKUX BApUAHTOB PEIICHUSI, BEIOOP HanboJee MOAXOASIIETO ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICJIEHHBIX KPUTECPHUEB).
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Ba3oBnle uccieanoBarebLCKHe 1eVCTBUSA .

WCIIOJIb30BaTh  BOIPOCHI KaK HCCIECIOBATENILCKUM  WHCTPYMEHT  IO3HAHUS;

MPOBOAUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUIAHY OIIBIT, HECIOXHBIMN
bu3nuecKnii  OKCIIEPUMEHT, HEOOJBIIOE HCCIeI0BaHNEe (DU3MYECKOTO  SIBICHHUS,

OIICHUBATh HA MPUMEHUMOCTD U JJOCTOBEPHOCTh MH(POPMAITHIO, MTOJYYCHHYIO B X0J1€
HCCJICIOBAHUS WM SKCIIEPUMEHTA;

caMOCTOsITeIbHO (popMynupoBaTh O0O0OOIIEHWsT W BBIBOJBI 10 pe3yibTaTaM
MPOBEAEHHOT0 HAOJIOICHUS, OTIBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (U3UYECKUX IPOIECCOB,
a TaK>Ke BBIJIBUTATh MPEAIOIOKEHHS 00 UX Pa3BUTHU B HOBBIX YCIOBUSIX M KOHTEKCTaX.

Pab6ora ¢ unpopmanueii:

OPUMEHATh Pa3IMYHbIE METOJbl, HHCTPYMEHTHI M 3alpOChl IpPH IIOHUCKE
U 0TOOpe MH(POPMALMKM WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pu3HuecKou
3ajlauu;

aHAIM3UpOBaTh, CUCTEMATU3UPOBATh M  HMHTEPIPETUPOBATH  UH(OPMALUIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS;

CaMOCTOSITEJIbHO BHIOMpATh ONTUMANIbHYIO (OpMY IpeacTaBiIeHUs HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOXHBIMH CXEMaMH, AuarpaMMaMH, HHOU
rpadukoil 1 UX KOMOMHAIIUSAMH.

KoMMmyHuKaTHBHBIC YHUBEpPCAJIbHbIE YUeOHbIe eiiCTBUS:

B XOJi¢ OOCYXJEeHHUsI Yy4yeOHOro marepuaia, pe3yJbTaToB J1abOpaTOpHBIX padoT
U TIPOEKTOB 33J1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/T1aeMOii TEMbI U BBICKA3bIBATh UJIEH,
HalleJICHHBIC HA PEIICHHE 3a/1a91 U TIOIIepKaHue 0J1aroKenaTeIbHOCTH OOIICHMYS;

COTIOCTaBIISATh CBOM CYXICHHSI C CYXICHUSIMU JPYyTUX YYaCTHUKOB JHAJIOTA,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITHUI;

BBIPAKATH CBOIO TOUKY 3PCHHS B YCTHBIX U MMChbMEHHBIX TEKCTaX;

nyOJUYHO TIPEACTABIATh PE3yJAbTAaThl BBIMOTHECHHOTO (PU3WYECKOTO OTBITA
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHIUBUYyaIbHON paOOThI
MIPY pelIeHUU KOHKPETHOHN (pU3HIECKON MPOOIEMBI;

MPUHUMATh IIeJIM COBMECTHOM JCSATENHHOCTU, OPraHW30BHIBATH JIEUCTBUS MO €€
JTOCTIDKCHHIO: PACTIPEIEIATh PO, 00CYKJIaTh MPOILECCH M Pe3yJbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

BBITIOJIHATHh CBOKO YacTh PabOThI, TOCTHTas KA4eCTBEHHOTO pe3yibTaTa 1o CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHA KOMAH]IbI;

OIICHMBATh KAaueCTBO CBOETO BKJIAga B OOMMA TPOAYKT TIO KPHUTCPHSIM,
CaMOCTOATENFHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.
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PeryasiTuBHble YHUBepcaJbHbIe YUeOHbIE IeCTBHS
Camoopranmsanms:

BBISIBJIATH MPOOJIEMBI B JKM3HEHHBIX M Y4Y€OHBIX CHUTYyalUsX, TPEOYIOMUX AJis
petieHust GU3NYECKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHS PEIICHUN (MHAUBUAYAIBHOE,
MPUHATUE PELICHUS B TPYIIIE, IPUHATHE PELIEHUN TPYIIION );

CaMOCTOSITENTFHO COCTaBJISITh aJITOPUTM pelieHus] GU3NYECKON 3a7aun Wi TUIaHa
UCCJIEIOBAHUS C YYETOM MMEIONIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTUPOBATH MPEJIaracMble BapUaHThl PEILICHHUI;

7eN1aTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, SMOLMOHAIbHBIA HHTEJJICKT:

JaBaThb AJEKBAaTHYIO OILICHKY CHTyalluM W MpeiaraTb IUIAH €€ W3MCHEHMUS;

OOBSCHATH MPUYMHBI JOCTHKEHUS (HEIOCTHIKEHUS) PE3yJIbTaTOB JESATEIbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS
($u3NYECKOT0 HCCIENOBAaHUS WIM IMIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOBHUKIINX TPYJIHOCTEMH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSAM.

CTaBUTb Ce€0s1 Ha MECTO APYroro 4ej0OBEKa B XOJE CIOpa WIM IUCKYCCHUH Ha
Hay4YHYI0 TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYTrOTO.

IpU3HaBaTh CBOE NPAaBO Ha OIIMOKY IpHU peleHUH (U3MUECKUX 3ajad WU B
YTBEPKIACHUAX Ha HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

HPEIMETHBIE PE3YJIbTATDBI

K koHiy oOyuenus B 7 KJjiacce MpeJMETHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHSATHUS: (U3UYECKHE W XUMHUYECKHE SIBJICHUS, HAOJIOJICHUE,
HKCIIEPUMEHT, MOJIb, TUIIOTE3a, CAMHMIIBI (U3MYECKUX BEIWYUH, aTOM, MOJIEKYyJa,
arperaTHbIe COCTOSIHMSI BemiecTBa (TBEpAOE, KHJAKOE, razo00pa3HoOe), MEXaHHUECKOe
JIBI)KEHUE  (paBHOMEpPHOE,  HEpPaBHOMEpPHOE,  MPSMOJUHEWHOE),  TPaeKTOpusi,
paBHOACHCTByIOIIas cui, Aedopmanus (ympyras, IUTacTHYecKasi), HEBECOMOCTD,
COOOIIAOIINECS COCY/IbL;

paznuyath sBiIeHus (quddys3us, TEIIoBOe JBIKEHHWE YaCTUI[ BEIIECTBa,
PaBHOMEPHOE JBW)XEHHUE, HEPABHOMEPHOE JABUKCHUE, MHEPLUS, B3aUMOJIECHUCTBUE TET,
paBHOBECHE TBEPABIX TEI C 3aKPEIUVIEHHOM OCBHO BpAIIEHHMS, Iepenaya JaBJICHUS
TBEPIABIMHU TEJIAMU, KUIKOCTSAMU U Ta3amu, atMochepHoe NaBlieHWe, MIaBaHHWE Te,
MpEeBpaIEHUs] MEXaHUYECKOW PHEPTUM) MO OMHUCAHUI0 UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NUECKOE SIBJICHUE;

pacro3HaBaTh MNPOSIBICHUE H3YUYCHHBIX (DU3UUYECKUX SBICHUM B OKPYKaroleM
MHUpE, B TOM Yrciie PU3NUecKre IBJICHUSI B IPUPOJIE: PUMEPHI ABUKEHUS C PA3TMUHBIMU
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CKOPOCTSIMHU B JKUBOW M HEXKMBOW PUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BJIMSIHUE aTMOC(EpPHOTO JaBIICHUS HA KUBOW OpraHU3M, IJIaBaHUE PHIO, pbluard B TeJe
4yelioBeKa, NpH 3TOM IMEPEBOAUTH MPAKTUYECKYIO 3a7adyy B Y4YEOHYIO, BBIIEISATH
CYIIIECTBCHHBIC CBOMCTBA (TIPU3HAKH) (PU3UICCKUX SBICHUM;

ONKCHIBATh HW3YYEHHBIE CBOWCTBA Tel U (U3MUECKHE SIBICHUSA, HCIOJIb3Ys
bu3nyeckue BeIMYUHBI (Macca, 00BbEM, MJIOTHOCTh BEIIECTBA, BPEMS, MyTh, CKOPOCTb,
CpemHssl CKOPOCTh, CWJIA YIIPYTOCTH, CHJIA TSKECTHU, BEC Teia, CUjla TPEHUs, JaBIICHHUE
(TBEpIOrO Tena, KUIKOCTH, ras3a), BBITAIKUBAIONIAS CHUJIAa, MeXaHW4eckas padoTa,
MOIIIHOCTh, TUIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQUIMEHT TMOJE3HOro JIeHCTBUSA
MEXaHU3MOB, KMHETHYECKas M IMOTEHIMAJbHAs 3HEPrusi), MPU ONKUCAHUU MPaBUIBHO
TpakToOBaTh (PM3MYECKUN CMBICT UCIOIb3YEMbIX BEMUMH, UX 0003HAUCHUS U €UHUIIBI
(U3MYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIME JIaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYMHAMHU, CTPOUTH TpaduKd H3YyYEHHBIX 3aBUCUMOCTEH
(u3NYECKUX BEJTUYMH;

XapaKTEepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBJICHUS M IPOILECCHI, UCIOJIb3YA
IpaBuiia CIOXKEHUs cui (BIOJIb OJHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3axoH
Apxumena, mpaBuiIo paBHOBECHUS pblyara (0J10ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXpaHEHUS MEXAaHWYECKOM HHEPruu, MpU ATOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIMCBhIBAaTh €I0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSACHATH (PU3MYECKUE SIBJICHUS, MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallUd IPAKTUKO-OPUEHTUPOBAHHOIO  XapakKTepa:  BBIABIATH
PUYUHHO-CJICICTBEHHBIC CBSI3U, CTPOUTH OOBsSCHEHHE M3 1-2 JOTHYECKHX IIIaroB C
ornopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHUM, (DU3NYECKHUX 3aKOHA WITU
3aKOHOMEPHOCTH;

pemiatb pacu€THble 3anayud B 1—2 JeHCTBUS, MCHOJB3YysS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHaJIM3a YCIOBHS 33/1a4U 3alIUChIBATh
KpaTKO€ YCIJIOBUE, IMOJACTaBIATh (U3NYECKUE BEIWYMHBI B (POPMYJbl U MHPOBOJIUTH
pacy€Thl, HAXOJIUTh CIPABOYHBIE JaHHBIE, HEOOXOIUMBIE ISl PEILICHUS 3a/1a4, OLICHUBATh
PEATHCTUYHOCTh TOyY€HHON (PU3UYECKOM BEIIUUUHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOLIM (PU3UUYECKUX
METO/IOB, B OIHCAaHUHM HCCIEHOBAHUSA BBIICIATh NPOBEPSEMOE IPEAINIOIOKEHHE
(runoTesy), pa3anuyaTh U UHTEPIPETUPOBATH MOJYYCHHBIN pe3yJbTaT, HAXOAUTh OIIHOKH
B XOJI€ OMbITA, JAEJIaTh BBIBOJBI [10 €70 PE3YyJIbTaTaM;

MIPOBOJIUTH OTBITHI IO HAOTIOJACHUIO (DU3UIECKUX SBICHUN I (PU3UIECKUX
CBOMCTB TeJ: (OpMYyJIMPOBATH MTPOBEPSIEMbIEC MPEAINONIOKEHUSA, COOMPATh YCTAaHOBKY
U3 MPEJIOKEHHOT0 000PYA0BaHUS, 3aMMCHIBATh XO/1 OIbITa U (POPMYIIMPOBATH BBIBOIbI;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MAacChl Tesa, 00bEMa, CUIIbI
U TEMIEPaTypbl C UCIOJB30BAHUEM aHAJIOTOBBIX M IIU(PPOBBIX MPUOOPOB, 3aMHCHIBATH
MOKa3aHusi IpUOOPOB € YUETOM 33JIaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUI;

MIPOBOJIUTH UCCIICOBAHUE 3aBUCUMOCTH OJHOU (PM3MUYECKOW BEIIMUMHBI OT JAPYTron
C UCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUH (3aBUCHMOCTH ITYyTH PABHOMEPHO JBUKYILIETOCS
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TeJa OT BPEMEHM JBH)KCHUS TENd, CUJIbl TPEHUSA CKOJIBKEHHUS OT Beca Teja, KauecTBa
00paOOTKM TOBEPXHOCTEH Tem M HE3aBUCUMOCTU CHJIBI TPEHUS OT IUIOMIAAH
CONPUKOCHOBEHMS TE€J, CHJIBI YIPYTOCTH OT YJJIMHEHHUS MPYKUHBI, BBITATKABAIOIICH
CUIbl OT O00BEMA MOrpy:KEHHOM YacTh Teda U OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TEJA, OT NIYOUHBI, HA KOTOPYIO MOTPYKEHO TENO0, YCIOBHMA
IJIaBaHus TeJ, YCIOBUM paBHOBECUS pbluyara M OJOKOB, Y4aCTBOBATh B IUIAHMPOBAHUU
y4eOHOTO HCCIIEZIOBaHMS, COOMpPATh YCTAHOBKY M BBIMOJHATH H3MEPEHUs, CIEAys
NPEJIOKEHHOMY  TUIaHy, (UKCUpPOBaTh pE3yJbTaThl TOJYYEHHOM 3aBHUCHUMOCTHU
bu3MYecKuX BETUYUH B BUJE MPEUIOKEHHBIX TaOMUIl U TpaduKOB, NeiaTh BBIBOIBI
10 pe3yJbTaTaM UCCIEI0BaHNUS;

MPOBOJIUTh KOCBEHHBIE M3MEpEHUs (U3MUECKUX BETUYHMH (TUIOTHOCTH BEIECTBA
KUIKOCTH U TBEPAOIO Tella, CHJIA TPEHUS CKOJBXKEHHs, JaBJICHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CUJIA, JCHCTBYIONIAs HA TOTPYKEHHOE B )KUJIKOCTh T€JI0, KO3 PUIIMEHT
MOJIE3HOTO JEHCTBUSA MPOCTHIX MEXAHU3MOB), CIIEeAys MPEII0KEHHON HHCTPYKIUU: PU
BBIMIOJTHEHUM HM3MEPEHUH COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYHCISATH
3HAYEHNE UCKOMOM BEJIUYMHBL;

coONI0aTh MpaBWIa TEXHUKM O€30MaCHOCTH Mpu pabdoTe ¢ J1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3blBaTh IMPUHLHUIBI JEUCTBUS NPUOOPOB M TEXHHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOILIAIOUINECS COCYbl, OapOMeTp, pblyar, MOABUKHBINA U
HEIOABW)XHBIN OJIOK, HAKJIIOHHAS MIJIOCKOCTH;

XapaKTEepU30BaTh MPUHIUIBI JEUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOPOM Ha MX oOmnucaHud (B TOM YHCIE: NOAUIMIHUKH, YCTPONCTBO
BOJOINPOBO/A, TUAPABINYECKHN Mpecc, MAaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCIMOJIb3Yysl 3HAHUSI O CBOWMCTBaX (hU3WYECKUX SBICHUM M HEOOXOIUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH MpPUMEPHl (HAXOAUTh HWH(GOPMAIMIO O MpUMEpax) MPaKTUYECKOIrO
UCIIOJIb30BaHUsl (PU3UYECKMX 3HAHUM B TOBCEJHEBHOW >KHU3HM I oOOecrneueHus
0e30macHOCTH TMpU OOpanieHuu ¢ OpudopaMu M TEXHUYECKHUMH YCTPOMCTBAMH,
COXpaHEHUSs 3J0POBbS U COOIIOACHUS HOPM 3KOJIOTMYECKOT0 TOBEICHHUS B OKPY KaIOIIEH
cpexne;

OCYUIECTBJISATh OTOOp MCTOYHMKOB HMHpopManuu B MHTepHETE B COOTBETCTBHUU
C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE NMEIOIIMXCS 3HAHUI U YTEM CPAaBHEHHUSI
pa3IMYHBIX MCTOYHUKOB BBIIEIATH MH(POPMAIMIO, KOTOpas SBISETCS MPOTUBOPECUUBON
WJIM MOKET OBITh HEJJOCTOBEPHOM;

UCIIOJB30BaTh MPHU  BBIIOJHEHUH YYEOHBIX 3aJaHUi  HAYYHO-TOMYJISPHYIO
IUTEPATypy (HU3MYECKOTO COJEpkKaHUs, CIPABOYHBIE MaTepualbl, PECYpPChl CETU
Wutepuer, Bnagerb nOpuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOIICHHS HA OCHOBE 2—
3 UCTOYHUKOB UHGOPMAITH HU3HUECKOTO COACPKaHUS, B TOM YHCIIE TyOJIUIHO
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JienaTh KpaTkue cooOIeHus O pe3ysibTaTaxX MPOEKTOB UM YYEOHBIX UCCIIEIOBAaHUMN, TTPU
TOM TPaMOTHO HCHOJb30BaTh M3YyUYCHHBIH TMOHITHUMHBIA anmapar Kypca (U3HUKH,
COMPOBOXK/IaTh BBHICTYIJICHUE MTPE3CHTALIUEH;

IIPU BBIMOJTHEHUH Y4E€OHBIX MPOEKTOB U UCCIIEIOBAHUN paclpeieisTh 00I3aHHOCTH
B IpyIMIE B COOTBETCTBUU C MTOCTaBICHHBIMU 3a/1a4aMU, CJICTUTH 32 BHIMOJIHEHUEM TJIaHA
JEUCTBUN, AaJIeKBAaTHO OIIEHUWBATh COOCTBEHHBIA BKJIAJ B JEATEIBHOCTh TPYIIIBI,
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kjiacce mpeiMeTHbIE pe3yJbTaThl Ha 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHUM:

UCITI0JIb30BATh MOHSATHS: Macca U pa3Mepbl MOJIEKYJI, TETNIOBOE JIBU’KEHHUE aTOMOB U

MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAIUIMYECKUE U aMOp(HbBIE Tela,

HACBIIICHHBIN 1 HEHACHIIEHHBIH Map, BIaKHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPEHHSIS
SHEPTHUs, TETJIOBOM JIBUTATEINb, SJIEMEHTAPHBIN AIEKTPUUECKUH 3apsij, dJICKTPUIECKOE
10JIe, TPOBOJHUKH U JUICKTPUKH, ITOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasnuyaTh sBJIEHUs (TETUIOBOE pACIIMPEHUE U CKaTHe, TeIIonepeaaya, TerioBoe
paBHOBECHE, CMayMBaHUE, KaNWUISIPHbIE SBJICHHS, HCIAapeHUe, KOHACHCAIIUA,
IUTaBJICHUE, KPUCTAITU3AIUS (oTBepaeBaHME), KUTICHUE, Terionepenaya
(TemI0nPOBOTHOCTH, KOHBEKIIMS, U3IYUCHHE), SJICKTPU3allUs T, B3aUMOJICHCTBUE
3apsA/IOB, JEHCTBUS DIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE
MarHuTOB, JEHCTBUE MArHUTHOTO IOJsI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMSI) TI0 ONHUCAaHUI0 MX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacno3HaBaTh MPOSIBICHUE H3YUYCHHBIX (PU3UYECKUX SIBIICHUW B OKPY)KaIOIIEM
MHUpE, B TOM 4ucie (U3MYECKUE SBIICHUS B MPHUPOJIE: MOBEPXHOCTHOE HATSIKEHUE U
KaMWUISIPHBIC SBJICHUST B TPHUPOJAC, KPUCTAIBI B mpupone, uzinydenwe CoiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TymMaHa, WHEs, CHera,
ANEKTPUUECKHUE SBJICHUS B aTMOc(hepe, IIEKTPUIECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emitd, peiid MmoarocoB, poJib MATHUTHOTO TIOJIS /JIs )KU3HU Ha 3emIie, MOJISPHOe
CUSIHUE, TPU OTOM TEPEBOAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIJIEISATh
CYIIIECTBEHHbBIC CBOMCTBA (IpU3HAKK) (PU3UYECKUX SBJICHUM;

ONMKCHIBATh W3YYCHHBIC CBOMCTBA Tel U (UBUYECKUE SBJICHHS, HCIOJIb3YS
bu3nYecKue BEIUYUHBI (TeMIepaTrypa, BHYTPEHHSSI DHEPrusi, KOJUYECTBO TEIJIOTHI,
yaelbHas TEIUIOEMKOCTh BEIECTBA, YCIbHAs TEIUIOTA TUIABJICHUS, yAelbHas TEIUioTa
napooOpa3oBaHusl, yAelbHAs TEIUIOTa CrOpaHUs TOIUIMBA, KOA(DQPHUIIUEHT MOJIIE3HOTO
JICUCTBHS TEIUIOBOM MAIIMHBI, OTHOCHUTEJIbHAS BJIAXHOCTH BO31yXa, JJIEKTPUUYECKUU
3aps, Cuja TOKa, JIEKTPUYECKOE HAIIPSKEHUE, COMPOTUBIICHUE TTPOBOIHUKA, YIAEITHHOE
COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOIIHOCTh JIEKTPUUECKOTO TOKA), MPU OIMMCAHHUH
MPaBUJIBLHO TPAKTOBATh (M3MYECKUN CMBICT HCTOJIB3YEMbIX BEIWYWH, 0003HAYCHUS U
CSAVHUIBI  (DU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbI, CBS3BIBAIONINME JaHHYIO
GU3MYECKYI0 BEIMYMHY C JPYTMMH BEJIMYMHAMU, CTPOUTH TpaduKH H3yUEeHHBIX
3aBUCUMOCTEH (PM3UUYECKUX BEITUYHH;
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XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U IPOLECCHI, UCIIONb3Ys
OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS BEILECTBA,
IPUHLIUI CYNEPIIO3ULUH T0JIeH (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpPAaHEHUs 3apsija,
3akoH OMa /1J1s1 yyacTka 1enu, 3akoH Jxoyins—JIenna, 3akoH COXpaHEHUs] SHEPTUH, IPH
3TOM J1aBaTh CJIOBECHYIO (POPMYJIIMPOBKY 3aKOHA M 3aIllMCHIBaTh €r0 MaTeMaTHYECKOE

BBIPAKCHUC,
O0OBSACHATH CI)I/ISI/I‘-IGCKI/IC IMpoHIcCChbl U CBOMCTBA TCJI, B TOM 4YHUCJIC U B KOHTCKCTC
CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKkTepa: BBISIBJIIATD IMPUYINHHO-

CJIEICTBEHHBIE CBSA3HM, CTPOUTH OOBACHEHUE U3 1—2 JOrMYecKuX 11aroB ¢ onopoi Ha 1-2
U3YYCHHBIX  CBOMCTBa  (pU3MUECKHX  SBICHHWMA, (U3MUECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

pemarb pacu€THble 3a1ayu B 2—3 JEHCTBUS, HUCHOJbB3YysS 3aKOHBI U (POPMYIIBI,
CBSI3bIBAIOLIME (PU3NYECKUE BEIMUMHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4U 3aIIUCHIBATD
KpaTKOE YCJIOBME, BBISBIATh HEAOCTATOK JAHHBIX JUISl PELEHUS 3aJauyd, BBIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJIsl €€ pelIeHus, IPOBOAUTH PACUETHI U CPABHUBATh
NOJy4YE€HHOE 3HaUEHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOYKHO PEIIUTh MPU MOMOLIM (PU3UUECKUX
METOJOB,  HCHOJIb3ysl  ONMCAHWE  HCCICOOBAaHMS,  BBIACIHATH  IPOBEPSIEMOE
IIPEAII0JIOKEHUE, OLICHUBATh IIPABUIIBHOCTD MOPS/IKA IPOBEIECHUS UCCIIEI0BAHUA, 1ET1aTh
BBIBO/IbI;

IPOBOAUTH OIBITHI MO HAOMIOACHUIO (DU3MYECKUX SABJICHUN WIM (U3NYECKUX
CBOMCTB TeN (KanWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTb JTaBJIEHUSI BO3/lyXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH MPOLECCA OCThIBAHUS W HArPEBAHUS IPU M3IIYYEHUH OT LIBETA
U3Nydame  (IOIVIOIIAIOIEC)  MOBEPXHOCTH, CKOPOCTh  HMCHAPEHHsST  BOJBI
OT TEMIIEpaTypbl JKUJIKOCTH W IUIOMIAAM €€ IIOBEPXHOCTH, JJIEKTpU3aLUs TeJl H
B3aMMOJICHCTBUE DJIIEKTPUYECKUX 3apsA0B, B3aWUMOJIECUCTBHE IOCTOSHHBIX MAarHUTOB,
BU3yaJIN3allMsl MarHUTHBIX IIOJIEW MOCTOSIHHBIX MArHUTOB, ACHCTBHUS MAarHUTHOIO I10JIS
Ha TIPOBOJAHUK C TOKOM, CBOMCTBA DJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOIBUraTEIS
IOCTOSTHHOTO ~TOKa): (OpMYyJIUpPOBAaTh MPOBEPSIEMbIC MPEANOIOKEHUS, COOUpPaATh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000PYI0BaHUs, OMUCHIBATH X0 ONBITA U (POPMYIIHPOBATH
BBIBOJIBI;

BBIIIOJIHATD MPSIMBIE W3MEPEHUs TEMIEpPaTypbl, OTHOCUTEIBHOM BIIAJKHOCTH
BO3/lyXa, CUJIbl TOKa, HAIpPSHKEHUS C MCIOJb30BAaHUEM aHAJOrOBBIX NPHOOPOB U
JAaTYNKOB (PU3NYECKUX BEJIMYUH, CPAaBHMBATh pE3YyJbTaTbl HM3MEPEHUH C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTU OJHOM (DU3UYECKOI BEIMYUHBI OT APYron
C MCHOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTh COMPOTHUBIICHUS] MPOBOAHUKA OT
€ro JUIMHBI, IUIOMIAJAN MOMEPEYHOI0 CEUYECHHS M YIEIbHOIO COIMPOTUBIICHUS BELIECTBA
IIPOBOJHUKA, CUJIbI TOKA, UAYILIETO Yepe3 MPOBOJHUK, OT HAIPSIKEHHS HA MPOBOJHUKE,
UCCJIEIOBAHUE TOCIEAOBATEIbHOIO U MapauIebHOTO COEAMHEHUN MPOBOJHUKOB):
IJIAaHUPOBATH UCCJEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHHUS, CIenys
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IPEJIOKEHHOMY IUIaHYy, (PUKCHpPOBAaTh PE3YyJIbTaThl IMOTYYEHHON 3aBUCUMOCTHU B BHUJE
TaONIUI U TpauKOB, IaTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEeI0BAHUS;

POBOANTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETHUMH (yJeNbHAs TEIIOEMKOCTD
BEIIECTBA, COMPOTHUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTH IIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh M3MEPEHHs, COOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEAys
NPEITI0KEHHOW MHCTPYKIUH, U BBIYUCISATh 3HAUYEHUE BETUUHHBL;

coOMI0aTh MpaBUjla TEXHUKM O€30MACHOCTH NpU pabore ¢ J1abopaTOpHBIM
000pyI0OBaHUEM;

XapaKTEpPU30BaTh MPUHUUIBI JEUCTBHS H3YYEHHBIX NPHOOPOB M TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa MX ONUCaHUsA (B TOM YHUCJE: CUCTEMA OTOIUIEHHS JIOMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUUK BJIEKTPUUECKOM
OHEPIUU, DSIEKTPOOCBETUTENbHBIE NPHUOOPHI, HArPeBaTEIbHBIE AJIEKTPOIPUOOPHI
(mpuMepsl), SJIEKTPUYECKHE MPEAOXPAHUTENN, SJIEKTPOMArHUT, 3JIEKTPOJBUTaTENb
MOCTOSIHHOTO TOKa), MCIHOJIb3ysd 3HAHMS O CBOWCTBaX (DU3MYECKUX SIBICHUU H
HE00X0aUMbIe (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U M3MEPUTENIbHBIE MPUOOPHI 110
CXeMaM M CXEMAaTHYHBIM PHUCYHKaM (3KHJIKOCTHBIA TEPMOMETpP, TEPMOC, MCUXPOMETP,
TUTPOMETp, JABUTATENb BHYTPEHHErO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIISATH
CXEMBI SJIEKTPUYECKUX LIETEeH C IMOCIEeNI0BATENbHBIM U HapajuIeIbHbIM COEIUHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB 3JEKTPUUECKUX LIETIEH;

IPUBOJUTH TMPUMEPHl (HAXOAUTh HMHPOPMALMIO O MNPUMEPAX) NPAKTUYECKOTO
UCIIOJIb30BaHUsl (U3MYECKUX 3HAHUM B TOBCEJHEBHOM JKHU3HU Il OOecredYeHus
0€30MacHOCTH NPU OOpaIIeHUH ¢ TPUOOpaMH M TEXHUYECKHUMH YCTPONUCTBAMU, COXPAHEHUS
3JI0POBBS U COOJTIOJIEHUS] HOPM IKOJIOTMYECKOTO MOBEACHUSI B OKPY>KAIOIIEH Cpeie;

OCYUIECTBJIATh MOUCK MH(poOpMalu (puznyeckoro coaep:kanus B VMHTepHeTe, Ha
OCHOBE HMMEIOUIUXCS 3HAHUW M IMYyTEM CPABHEHHUS JONOJIHUTEIBHBIX HMCTOYHHKOB
BBIACIATh HMH(OpPMALMIO, KOTOpas SABJIAETCS MNPOTUBOPEUYMBON WM MOXET OBbITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBIINOJHEHHMH YYEOHBIX 3aJaHUl  HAYYHO-TOMYJISIPHYIO
IUTEPATypy (U3UUYECKOTO COJEpKaHUs, CIPABOYHBIE MaTepUalbl, PECYpChbl CETH
WuTepHer, BiageTe NOpuéMamMd KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOMW CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U KpAaTKUE YCTHbIE COOOIIEHUs, 0000mas
MH(OPMAIUIO U3 HECKOJbKUX HCTOYHUKOB (DU3UUYECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJMYHO  TPENCTaBIATH  PE3yJbTaTbl  MPOEKTHOM WM HUCCIAEHOBATEIIbCKOU
NEeSATEIbHOCTH, MPU 3TOM TPAaMOTHO HCIOJIb30BAaTh M3YUYEHHBIM MOHATUMHBIN ammapat
Kypca (pU3HMKH, COTPOBOK/IaTh BHICTYIJICHUE MTPE3CHTALIUEH;

IIPU BBINIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN (PU3MYECKUX IMPOILIECCOB
pacnpenenarb 00sS3aHHOCTA B TPYIIE B COOTBETCTBUM C IMOCTaBJIECHHBIMH 3a/layaMH,
CJIEIUTH 32 BBINIOJIHEHUEM TJIaHA IEUCTBUIN U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATD
COOCTBEHHBIM BKJIaJ] B JE€ATEIbHOCTh TIPYIIIbI, BBICTpAaUBATh KOMMYHUKATHUBHOE
B3aMMOJIEUCTBHE, MPOSIBIISS TOTOBHOCTh Pa3peliaTb KOHQIUKTHI.
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K koHiy oOyueHus B 9 kJiacce mpeaMeTHbIe pe3yJbTaThl Ha 0A30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

WCIIOJB30BaTh IOHATHUSA: CHCTEMA OTCYETA, MATEpUAIbHAsA TOYKA, TPACKTOPHUS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO JBWXKEHUs, Aedopmaius (ynpyras, miacTuyeckas),
TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTD U IEPETPY3KHU, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPOE TEJNO, LEHTP TAKECTU TBEPAOrO TEJA, PABHOBECHE, MEXAHUUYECKUE
KOJIeOaHUs U BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJIHBI, IIIKaJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U 1aJbHO30PKOCTb, CHEKTPBI UCITYCKaHHUS
U TIOTJIONIEHNs, albda-, 0eTa- U TaMMa-u3IydeHus, M30TOIIbI, SiJIepHAs SHEPTeTUKA;

pasnuyaTh sIBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOIMHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE ABUKEHUE, CBOOOJHOE IMAJIEHHUE TEJ, PABHOMEPHOE
JBUKECHHE II0 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE JBHKCHUE,
KoJeOaTeNbHOEe JIBJKEHHE (3aTyXarollMe W BBIHYXKIEHHBIE KOJeOaHMs), pEe30HaHC,
BOJIHOBOE JIBUKEHHUE, OTPAKEHUE 3BYKa, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
Y [IPEJIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIoKeHUE OeJI0ro cBeTa
B CIEKTP H CIOKEHUE CIEKTPAJIbHBIX IBETOB, IUCIIEPCHsS CBETA, €CTECTBEHHAsS
PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3MYUEHHUS) [0 OMUCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX JTAHHOE (PU3UUYECKOE
SIBJICHHE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3UUECKUX SBICHUN B OKPYXKAIOIIIEM MUPE
(B TOM uucne puznyeckue SABICHUS B IPUPOJIE: NPUIUBBI U OTIUBBI, JBUKEHUE TIAHET
ConHeYHOHN CUCTEMBI, PEaKTUBHOE JBUKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMM, 3EMJIETPSICEHNE, CEHCMMYECKHE BOJHBI, IIyHaMH, 5XO, LBETa TeJl,
ONTUYECKHE  SBJICHUS B  MpUpOJe, OHOJOTUYECKOe  JEHCTBUE  BHUAMMOIO,
yIbTPa(HOIETOBOTO M PEHTTEHOBCKOTO HM3IyYEHUN, €CTECTBEHHBIM pPaJMOaKTHBHBIN
(G OH, KOCMHYECKUE JIy4YH, PaAMOAKTUBHOE U3TyYEHUE MPUPOJIHBIX MUHEPAIIOB, I€UCTBHE
pPaJMOAKTUBHBIX W3JIYYCHHM Ha OpPraHu3M 4elioBeKa), MPH OTOM TEPEBOIUTH
MPAKTUYECKYIO 33/7auyy B y4e€OHYIO, BBIACISTH CYIIECTBEHHbIE CBONCTBA (ITPU3HAKH)
(bU3NYECKUX SBJICHMI;

ONMKCHIBATh WU3YYCHHBIC CBOWCTBA TeNl H (DU3UYECKUE SIBICHUS, HCIOIb3Ys
(bu3nuecKue BEIWYMHBI (CpeHsisi U MTHOBEHHAs] CKOPOCTh Tejla TP HEPAaBHOMEPHOM
JIBW)KCHUH, YCKOPEHME, IEpEMELICHUE, MyTh, YIJIOBAas CKOPOCTb, CHJIa TPEHUs, CUia
YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO TMaJeHUsl, BEC Tella, UMITYJbC Tena,
UMITYJIbC CUJIbI, ME€XaHudeckas paboTa M MOUIHOCTb, MOTEHIMATbHAs HEPrus Tena,
MOJHATOTO HAJ MOBEPXHOCTHIKO 3€MJIM, IOTEHUHMAIbHAs SHEPTUsl CKATOU IPYKUHBI,
KMHETHYECKasi SHEPTHUsl, MOJHAs MEXaHUYECKasi YHEPTHs, MEPUO U 4acToTa KoJieOaHuH,
JUIMHA BOJHBI, TPOMKOCTHh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETa, IOKAa3aTellb
MPEJIOMJICHUSI CPENbl), MPU OMUCAHWUU TPABUIHHO TPAKTOBATh (PU3WYECKUA CMBICI
HCIIOJIB3YEMbIX BEIMYHMH, 0003HAYEHUS W €IUHUILI (DU3NYECKUX BEJIWYWH, HAXOJUTh
(GbopMyIIbl, CBA3BIBAIONIUE MAHHYIO (DU3UYECKYIO BEJIMYHMHY C JPYTMMH BEIWYMHAMH,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMYUH;
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XapaKTepu30BaTh CBOMCTBA Tel, (pU3MYECKHE SBICHUS M TPOIECCHI, HCIIONIb3YS
3aKOH COXPAaHEHMs SHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPUHIUI CYNEPIIO3UIIUN
CWJI, TPUHIIUI OTHOCUTENIBbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
UMITYJIECa, 3aKOHBI OTPAKCHUS M TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHEHHSI 3aPsIOBOTO
M MacCOBOTO UYHCENT TMpPH SAEPHBIX pEaKUUsAX, IPH OSTOM JlaBaTh CJIOBECHYIO
(GOpMyIMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHIECKOE BBIPAKCHHE;

OOBSCHATH (PU3UYECKHE MPOIIECCHl U CBOWCTBA TEN, B TOM YHUCJIC M B KOHTEKCTE
CUTyallMid  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBIABISATH  MPUIHHHO-
CIICJICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKHX IIaroB ¢ omopoi Ha 2—3
U3YYCHHBIX  CBOWCTBa  (pM3WUYECKWX  SABJICHWHA, (U3HUECKUX  3aKOHOB  WJIH
3aKOHOMEPHOCTEN;

pemarh pacuéTHble 3a7a4yd (ONMUpAIOIIMecs Ha CHCTeMY U3 2-3 ypaBHEHUM),
UCTIONB3YSl 3aKOHBI M (POPMYJIBI, CBs3BIBAIONINE (U3MUYECKHE BEIMYMHBI: Ha OCHOBE
aHallM3a yCJIOBHUSA 3a/1ayMl 3allMCHIBATh KPATKOE YCIOBHUE, BBISIBIATH HEJOCTAIONINE WIIH
U30BITOYHBIE JJaHHBIC, BHIOMPATH 3aKOHBI M (POPMYIIbI, HEOOXOAUMBIC ISl PEIICHHUS,
MIPOBOUTH PACUETHI M OIEHUBATH PEATUCTUIHOCTD OTYYECHHOTO 3HAUYCHUS (PU3HUECKOM
BCJIMYHHEI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPH MOMOIIU (U3UYECKUX
METOJIOB,  WCIIOJIb3Yysl  OMHCAHWE  WCCIECJOBAHMS,  BBUICTATH  MPOBEpSIEMOE
MPEANOJI0KEHNE, OIIEHUBATH MPABWIBHOCTD MOPSAKA MPOBEJCHUS UCCIEA0BaHMS, Ae/IaTh
BBIBOJIbI, MHTEPIIPETUPOBATH PE3YyIbTaThl HAOIIOICHUN U OTIBITOB;

MPOBOJUTH OMBITHl MO HAOMIONCHUIO (DU3UYECKUX SBJICHUM WIH (U3UIECKUX
CBOMCTB Ten (M3y4eHHE BTOpPOro 3akoHa HbBIOTOHA, 3aKOHAa COXpaHEHHsI DHEPTUH,
3aBUCUMOCTbH Meproa KojieOaHUu! MPY>KUHHOTO MAITHUKA OT MacChl TPy3a U )KECTKOCTH
NPYXKUHBI M HE3aBUCHUMOCTb OT AaMIUIUTYAbl MajbIX KOJEOaHHM, MNPSIMOIUHEIHOE
pacmpocTpaHEeHHE CBETa, Pa30oKEHHE Oeloro CBeTa B CIEKTP, H3yUYeHUE CBOWCTB
M300paKEHUS B TUIOCKOM 3€pKajie U CBOWCTB M300paKEHUS NPEIMETa B COOMPAOIICH
JIMH3€, HAOJI0JIEHUE CIUIONIHBIX M JIMHEHYAThIX CIIEKTPOB U3ITYUYECHHS): CAMOCTOATEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000PYyI0BaHMS, OMUCHIBATH X0 OMbBITA U
€ro pe3yJIbTaThbl, JOPMYIUPOBATH BHIBOIBL;

IPOBOAUTH MPHU HEOOXOIMMOCTH CEPHIO MPSMBIX M3MEPEHUI, ONpeaessisi cpeaHee
3HaUCHUE U3MepAeMON BenU4YUHbl ((POKYCHOE paCCTOSIHUE COOMpAIONIe JUH3bI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHUS (M3MEPUTEIIBHOTO TPUO0Pa);

MIPOBOIUTH UCCIICIOBAHKE 3aBUCUMOCTEH (PM3MUECKUX BEIMYMH C UCTIONB30BAHUEM
MPSAMBIX U3MEPCHUH (3aBUCHMOCTD ITYyTH OT BPEMEHU TIPH PaBHOYCKOPESHHOM JIBHYKCHHH
0e3 HaYaJIbHOW CKOPOCTHU, TIEPHO/ia KOIeOaHWii MaTeMaTUIeCKOT0 MAasITHUKA OT JIJTMHBI
HUTH, 3aBUCUMOCTHU yTJia OTPAKCHHS CBETA OT yria MaJeHUs M yIyia MPETOMIICHHS OT
yria majeHus): MJIaHUpPOBaTh HCCIENIOBAHUE, CAMOCTOSITEIBHO COOMpATh YCTaHOBKY,
(bUKCUpPOBAaTH pPE3YyIbTAThl TOJYUYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIC
TaOIUI] U TpaUKOB, IEIATh BEIBOBI 10 pe3yIbTaTaM UCCIIeIOBAHUS;
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IPOBOANUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEJIMYMH (CPEIHssl CKOpPOCThb M
YCKOpEHHE Tela IPU PaBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE CBOOOJHOIO MaJeHUs,
KECTKOCTh MPYKUHBI, KOAQ(UIMEHT TPEHUs CKOJIbKEHUS, MEXaHudyeckas paboTa U
MOIIIHOCTb, YaCTOTA U MEPUOJ1 KOJICOaHUI MAaTEMAaTUYECKOTO U MPY>KMHHOTO MASITHUKOB,
ONTUYECKas cujia COOMpPArOIIe JIMH3bI, PaIMOAKTUBHBIN (DOH): TUTAHUPOBATH U3MEPEHHUS,
cOOMpaTh 3KCIEPUMEHTAIBHYK) YCTAHOBKY M  BBIIIOJHATH W3MEPEHHUA, CIEAys
NPEMIOKEHHOW WHCTPYKIUU, BBIUKCIATH 3HAYECHHWE BEIWYMHBI M AHAIM3HPOBATH
IIOJIYYEHHBIE PE3YJIBTATHI C YUETOM 33aJaHHOM IMOIPEIIHOCTH U3MEPEHUN;

coOMI0IaTh MpaBUjla TEXHUKM O€30MACHOCTH NpU pabore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH U3YUYEHHBIX (PU3NYECKUX MOJIENCH: MaTepuaIbHas
TOUYKa, aOCOJIOTHO TBEPJAOE TENO, TOUYEYHBIH HMCTOUYHUK CBETA, Jy4, TOHKas JIMH3a,
IUIaHeTapHasi MOJENb aTOMa, HyKJIOHHAs! MOJIETb aTOMHOTIO $J1pa;

XapaKTepU30BaTh MPUHIUMBI ACUCTBUS H3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HAa UX OMUCAHUA (B TOM YHCIIE: COUAOMETP, JATUYUKU MOJOKECHHUS,
PacCcTOSIHUS U YCKOPEHHUsI, paKeTa, 3X0JI0T, OUKH, IEPUCKOII, (hoToammapar, ONTHIECKHE
CBETOBOJIbI, CIIEKTPOCKON, JO3UMETp, Kamepa BuiibcoHa), HCHOJIb3yd 3HaHUS
0 CBOICTBaxX (PU3HUECKUX SIBICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHYECKHX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOIMUYECKUX IMPOLIECCOB MPHU PELICHUU
y4E€OHO-IIPAKTUUECKUX 3a/]ay, ONTUYECKUE CXEMbI MJIi IMOCTPOCHMsI H300pakeHui
B IJIOCKOM 3€pKajie U cOOMparouiei JIMH3e;

OPUBOJUTH MPUMEPHI (HAXOAUTh HH(OPMALMIO O MPUMEPAX) MNPAKTUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOW XKU3HM Mg oOecreyeHus
0e30mMacHOCTH MpU OOpalmieHuu ¢ OpubopaMu M TEXHHUYECKMMHU YCTPOMCTBAMH,
COXPaHEHUs 370POBbsI U COOJIIO/IEHUSI HOPM SKOJIOTMUYECKOT0 MOBEACHUSI B OKPY KaroIei
cpexe;

OCYILECTBISATh MOUCK HMH(OpManmu (u3NYecKoro conaepkanus B HWHrepHere,
CaMOCTOSITENILHO (pOPMYJUPYSl TMOMCKOBBIA 3alpoc, HAXOAUTh MNYTH ONpPEIEICHUs
JIOCTOBEPHOCTH TOJYyYCHHOM UH(GOpPMalMM Ha OCHOBE UMEKIIUXCS 3HAHUW W
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUH YYEOHBIX 3aJlaHUil  HAyYHO-TOMYJISIPHYIO
auTepaTypy (U3MUECKOrO COJIEpXKaHUs, CIpaBOYHbIE MaTepuaibl, PECypChl CETH
WuTtepuer, Brnagerb nOpuéMaMyd KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCHMEHHbIE U YCTHbIE COOOIIEHHs Ha OCHOBE
uH(OpMAIMU M3 HECKOJIbKUX HWCTOYHUKOB (PU3MYECKOTrO COJEpKaHMs, MTyOJIUYHO
MPEICTABIIATH PE3YJIbTATHI IPOSKTHOM MM UCCIEI0BATENBCKON NESITEIbHOCTH, TPH TOM
I'PaMOTHO UCIOJIb30BaTh M3YUECHHbIN MOHATUHHBIN anmapaT u3y4aeMoro paszeina (pusnku
U CONPOBOXIATh BBICTYIUICHHE MpE3EHTAIMel ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaunmenoBanue KomuuectBo | IIporpammuoe conepkanue |  OCHOBHBIE BHIIBI ICATEIEHOCTH 00YUYaAIOMIUXCS
n/n pa3/eNoB u TeM 9acoB
y4eOHOT0 IpeMeTa

Pa3znen 1. ®u3uka u ee poJib

B MIO3HAHNH OKPYKAKOIIEro Mupa

BEJIMYUH. PU3HUECKUE
npubopsl. [lorpenHocTs
WU3MEPEHUAN
MexayHapoaHasi cucteMa
eIUHUIL

1.1 | ®usuka—Hayka 2 ®uznka — HayKa o mpupoje. | BeisiBiaeHue paznuunii Mexay pU3nyecKkuMu u
0 pUpoAE SIBneHus NpUpOABL. XUMUYECKUMH ITPEBPAILICHHUSIMHU.
PuU3NYECKHE SABJICHHUS: Pacno3naBanue u knaccupukanus Gu3nIecKux
MEXaHUYCCKUE, TCIJIOBBIC, | SIBJICHUI: MEXaHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKHE, ANEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBBIE, Hab6ntonenue u onvcanne Gpu3NUecKux sIBJICHHUM
3BYKOBBIE
1.2 | ®uznueckue 2 dur3nyeCcKre BEINYNHBI. OrnpeneneHue HEeHbl AETICHUS Kb
BEJIMYMHBI N3mepenue pusnuecknx U3MEPUTENIBHOTO MprOopa.

N3Mepenne MTMHENHBIX pa3MEPOB TEI U
IIPOMEKYTKOB BPEMEHHU € YYETOM ITOIPELIHOCTEM.
N3mepenne 00bEMa )KUJIKOCTU U TBEPIOTO TENA.
N3mepenne Temiiepatypsl IpU MOMOLIU
XKUJKOCTHOTO TEPMOMETPA U TaTYUKA
TEMIIEPATypPHI.

BrinonHeHnne TBOpUECKUX 3aaHUN 10 TIOUCKY
CIOCO0OB U3MEPEHUS] HEKOTOPHIX (PU3MUECKUX
XapaKTEpUCTHK, HAIIPUMED, PAa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAATEHHBIX
00BEKTOB, OOJIBIINUX PACCTOSHUM, MAJIBIX
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IPOMEKYTKOB BpeMeHH. OOCykIeHne
npesiaraéMbiX Croco0oB

1.3. | EcrecTBeHHO- 2 Kak ¢usuka u nqpyrue BoiaBukeHre runores, 00bsCHIIOIIMX TPOCThIE
HAy4YHBIN METOA €CTECTBEHHBIE HAYKU SBJICHMSI, HALIPUMED:
MO3HAHUS M3Yy4aroT NPUPOLY. — [I0YEMY OCTAaHABIIMBAETCS JBUKYILEECS
EctecTBEeHHO-HAYYHBIH 110 TOPU30HTAIBHOM TOBEPXHOCTH TEIO;
METO/1 MO3HAHUS: — IIOYEMY B KapKyI0 TIOTO/1y B CBETJION OJEXKIE
HaOJII0/IeHNEe, IOCTAHOBKA | IIpOXJIagHel, ueM B TéMHOI. [Ipeanoxkenue
Hay4HOTr'0 BOIIPOCA, CIIOCOOOB MPOBEPKU TUIIOTE3.
BBIJIBUKEHHUE TUIOTES, [IpoBeaenue nccaea0BaHMs 10 MPOBEPKE KAKOM-
HKCIIEPUMEHT 110 IPOBEPKE | JTMOO TUIOTESBI.
TUNOTE3, 00bSICHEHUE [TocTpoenue npoctednx Mozenen GU3nIecKux
Ha0JII0/1a€MOT0 SIBJICHHUSL. SBJICHHUM (B BUJIE PUCYHKOB WIIH CXEM ), HAIPUMEP
Onucanuie GU3NIECKUX naJieHUE MIPEeAMETA; MPSIMOJIMHEIHOE
SBJICHUM C TOMOLIBIO pacnpoCTpaHEeHUE CBETA
MoJIeJIeN
Nroro no pazaeny 6

Pazjen 2. [lepBonavajibHbIe

CBCACHHUSA 0 CTPOCHHUH BeIIECCTBA

2.1

Crpoenue BeliecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pasmepsl. ONbITHI,
JTOKa3bIBAIOIIIIE
JTMCKPETHOE CTPOCHHUE
BEIIECCTBA

HaGnronenue n mHTEpIIpETAIUS OIBITOB,
CBUJICTEIHCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIICCTB B BOJIC.

OreHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTOJIb30BaHuEM (GoTorpaduil, MOITyIeHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorne (ACM) —
naboparopHas padora o Teme: «OreHka
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IraMeTpa aToMa METO/I0OM PsIJIOB
(c ucronb3oBaHueM QoTorpaduii)y».
Onpenenenne pa3MepoOB MaJbIX TEI

2.2 | JIBWKEHHE U
B3aMMO/ICHCTBUE
YaCTHII BEIICCTBA

JIBU>KEHHE YaCTHII
BemiecTBa. CBA3b CKOPOCTH
JBU>KEHUS YaCTHIL

C TeMIEpaTypou.
bpoyHOBCKOE IBHKEHHUE,
b dy3us.
B3aumoneiicTBre 4acTuil
BEILIECTBA: IPUTSKEHUE U
OTTAJIKWBaHUE

Habmonenue u 00bsicHeHIE OPOYHOBCKOTO
IBUKEHUS U siBNIeHUS nuddy3un.

[IpoBeneHue u 0ObICHEHHE OIBITOB

10 HaOJIIO/IEHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.
[IpoBenenue u 0ObICHEHUE OIBITOB IO
O0OHapyKEHHIO CUJI MOJIEKYJIIPHOTO IPUTSKEHUS
Y OTTAJIKUBAHUS

2.3 | ArperaTHsbie
COCTOSIHUSA BEIIECTBA

ArperatHbi€ COCTOSTHUS
BEILIECTBA: CTPOCHHUE T'a30B,
WKUJIKOCTEU U TBEPIBIX
(KpUCTAILITMYECKHUX ) TEIL.
B3anmocssa3p Mexny
CBOICTBAaMH BEIIICCTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U HX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OCOOEHHOCTH
arperarHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UICHOJIB30BAaHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3JInuuil B CTPOCHHUH T'a30B,
KUJKOCTEH U TBEPJIBIX TE.

OO0BscHEHHE MAJIOH COKUMAEMOCTH JKUIKOCTEU U
TBEPIBIX TEJ, OOJIBIION CKUMAEMOCTH Ia30B.
OObsicHeHue coxpaHeHus: POpMbI TBEPABIX TET U
TEKY4€CTH KUKOCTH.

[IpoBenieHre ONBITOB, JOKA3BIBAIOIINX, UTO

B TBEPJOM COCTOSIHUM BOJIbI YACTHUIIbI HAXOASITCS
B CpEIHEM JaJIbLIE IPYT OT ApyTa (IOTHOCTh
MEHBIIIE), YEM B KHUIKOM.

Y cTaHOBIIEHUE B3aNMOCBSI3H MEXKIY
0COOCHHOCTSIMU arperaTHbIX COCTOSTHUN BOBI U
CYIIIECTBOBAHHEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadus)

Uroro no pazaeny
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Pa3nen 3. /IBu:keHne 1 B3auMo/ieilicTBHeE Tell

3.1 | Mexanuueckoe 3 MexaHU4YecKOe IBIKEHHE.
JBHOKEHHE PaBHoMepHOE 1
HEPAaBHOMEPHOE JIBIDKCHUE.
Ckopocts. Cpenssist
CKOPOCTB IPHU
HEPaBHOMEPHOM
nBKeHnU. Pacuér myTu n
BPEMEHH JIBUKEHUS

HccnenoBanue paBHOMEPHOTO ABUKEHHS,
OIpe/IeNIEHUE €r0 MPU3HAKOB.

Habmoienne HepaBHOMEPHOTO ABHKEHUS U
OIpE/ICNICHUE €ro OTIMYMIA OT PABHOMEPHOTO
JIBUKCHHSL.

Omnpenenenne CKOPOCTH PABHOMEPHOTO
JBUKEHUS (IIapUKa B )KMJIKOCTH, MOJIETTN
AJIEKTPUYECKOTO aBTOMOOWJIS U T.1.).
Omnpenenenne cpeHer CKOPOCTH CKOJIBKEHHUS
OpycKa WM IIapuKa 110 HAKJIOHHOM IIOCKOCTH
Pewenne 3a1a4 Ha onpeielieHUE Iy TH, CKOPOCTH
Y BPEMEHU PABHOMEPHOTO ABUKECHUSI.

Ananu3 rpavKoB 3aBUCUMOCTHU IIYTH U CKOPOCTHU
OT BPEMEHHU

3.2 | Unepuwus, macca, 4 SIBnenue nHepuuu. 3aKOH
IJIOTHOCTh uHepuuu. Bzaumoencteue
TeJl KaK IpU4YrHa
U3MEHEHUSI CKOPOCTH
NIBIDKEHUS Tel. Macca kak
Mepa UHEPTHOCTH Tea.
IImoTHOCTH BeniecTna.
CBs3b IJIOTHOCTH

C KOJIMYECTBOM MOJICKYJI

B eUHMIIE 00BEMA
BEILIECTBA

OObsicHEHUE U IPOTHO3UPOBAHUE SIBJICHHM,
00yCIIOBJIICHHBIX HHEPLIMEN, HAIPUMED, YTO
IIPOUCXOJUT ITPH TOPMOKEHUHN WIM PE3KOM
MaHEeBpEe aBTOMOOUJIS,, TOUYEMY HEBO3MOKHO
MTHOBEHHO IPEKPATUTh IBUKEHNE HA BEJIOCUIIENIE
WJIM CaMOKAaTe U T. [I.

[IpoBenenue n ananu3 ONBITOB,
JEMOHCTPUPYIOLIMX U3MEHEHUE CKOPOCTH
JNBH)KECHUS TENA B PE3YJIbTATE IEVCTBUS HA HETO
OPYTUX TE.

Pemenue 3aga4 Ha onpeieIeHne MacChl TENA, ET0
00BbEMa U MIOTHOCTH.
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[IpoBeneHue n ananu3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH TeJia OT €ro MaccChl Mpu
B3auMoieicTBHUM Tel. M3Mepenue maccol Tena
Pa3IUYHBIMU CTIOCOOAMH.

Ornpenenenue MIOTHOCTY TEJA B PE3YyJIbTATE
U3MEpPEHHUs ero Macchl U 00BbEMa

3.3

Cumna. Buap! cnn

14

Cuia kak xapakTepUCTHKa
B3aHMMOJICUCTBHS TEII.
Cuna ynpyrocTv ¥ 3aK0H
I'yka. U3mepenne cuibl

C MOMOILBIO JUHAMOMETPA.
SBNeHNE TATOTEHUS U CUIa
TskecTH. Cuiia TSKEeCTH
Ha JPYTUX IJIaHETaX.

Bec tena. HeBecomocTs.
CrnoxxeHue cuil,
HaIPABJICHHBIX 110 OJHOU
IPSIMOIA.
PaBHOpelicTBYIOIIIAs CUII.
Cuna tpenus. Tpenue
CKOJIb)KCHHS U TPCHUE
nokos1. TpeHnue B npupoe
U TEXHUKE

N3yuyeHune B3aMMOIEUCTBUS KaK IPUYUHBI
MU3MEHEHHS CKOPOCTH TeJIa WIIH €Tr0 1e(popMaluu.
Onncanue peabHbIX CUTYaIuN B3aUMOACHCTBHS
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HNOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cuisl ynpyroctu. Mccnenoanue
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT yJIJTUHEHUS
PE3MHOBOIO IIHYPA WU IPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTYALUH, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyroctb Msi4a, KpOCCOBOK, BETOK JepeBa

u Jp.).

AHanu3 cUTyaluid, CBI3aHHBIX C IBICHHEM
TATOTEHUS.

OO0bsicHeHnEe OpOUTATIFHOTO JBUKEHUS TIAHET

C MCTOJb30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WUHEPLIHH.

N3mepenue Beca Tena ¢ IOMOLIbIO JMHAMOMETPA.
O60cHOBaHME ITOTO CIIOCO0A U3MEPEHHUS.
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AHanu3 u MOACIUPOBAHUC ABJICHUA HCBCCOMOCTH.

DKCnepUMEHTAIBHOE MMOJTyYEHUE MpaBuiia
CJIOYKEHUS CHJI, HAIIPABJIEHHBIX BJI0JIb OJTHON
npsimoii. OnpenesneHne BeITHYUHbI
PaBHOAEHUCTBYIOLIECH CHIL.

N3ydenue cuibl TpEHUs CKOJIBKEHUS U CUJIBI
TPEHUS TTOKOS.

HccnenoBanne 3aBUCHMOCTH CUIIBI TPEHUS

OT CHJIBI IaBJICHUS U CBOMCTB TPYILUXCS
ITIOBEPXHOCTEHN.

AHaJIN3 IPAKTUYECKUX CUTYAIUH, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIb3YIOTCS CIIOCOOBI €€ YMEHBIICHUS WU
yBeJIMYEeHUs (KaTaHUE Ha JIbDKax, KOHbKaXx,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOJIIMITHAKOB, TUIABAHUE BOAHBIX KUBOTHBIX
u 11p.). Perenue 3agau ¢ uCHoOIb30BaHUEM
dbopmyn s pacu€ra CUIIbI TSXKECTH, CUITBI
yOPYTOCTH, CUIIbI TPEHUS

Hroro o pazgeny
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Paznen 4. JlaBjieHue TBEPABIX TeJl, ;KHIAKOCTEH U ra3oB

4.1 | NaBnenwue. Ilepenaua
JIABJICHUS TBEPIABIMU
TeJIaMU, JKUJIKOCTIMU
U Ta3aMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBEITMUCHUS
naBijieHus. /[aBieHue rasa.
3aBHCHUMOCTD JaBJICHHUS
raza or o0béma,
TEMIIepaTyphl.

AHanm3 v 00bSCHEHHE OIBITOB U MPAKTHYECKUX
CUTYAIIHiA, B KOTOPBIX MPOSIBIISIETCS CUIIA
TaBIICHUSI.

O6ocHoBaHMEe cIOCOO0B YMEHBILICHUS U
YBEIUYCHUS TaBIICHHS.

W3yuyeHne 3aBUCIMOCTH JaBIICHHUS ra3a
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[lIepenaua naBienus
TBEPIABIMU TEIIAMMU,
JKUJIKOCTSIMU 1 Ta3aMU.
3akon Ilackans

0T 00BhEMA U TEMIIEPATYPHI.

N3ydenune ocobeHHOCTEH Mepeauu 1aBJICHUS
TBEPABIMU TEJIAMH, KUJKOCTIMH U Ta3aMHU.
OG6ocHOBaHHE PE3YyJIbTATOB OIBITOB
0COOCHHOCTSIMU CTPOSHHUSI BEIIECTBA B TBEPIOM,
YKUJIKOM M Ta3000pa3HOM COCTOSIHUSIX.
DKCIEPUMEHTAIBLHOE 10Ka3aTeIbCTBO 3aKOHA
ITackans.

Pemenune 3anau Ha pacy€T naBIeHUS TBEPIOTO
Tena

4.2 | laBneHue )XUAKOCTU 3aBUCUMOCTb JIaBJICHUS HccnenoBanme 3aBUCMMOCTY TaBIICHUS JKUKOCTH
KHUIKOCTHU OT TITyOUHBI. OT IITyOMHBI IOTPYKEHUS U TUIOTHOCTH KUIAKOCTH.
ITueBMatnyeckue mamuuel. | Habmronenue u o0bsiICHEHHE THAPOCTaTUYECKOTO
I'mppocraTnueckuit napazokca Ha OcHOBe 3akoHa [lackais.
napagokc. Coobmaromuecs | M3yueHne cooOmarmmuxcs cocy10B.
cocynsl. ['mapasimmyeckue | Pemenue 3agad Ha pacd€r qaBiIeHHs JKUAKOCTH.
MEXaHU3MBI OOBbsacHEeHrEe PUHIIUTIA ICUCTBUS
TUJIPaBIMYECKOro Mpecca, MHEBMATUYECKUX
MaIlvH.
AHanu3 u 00bsCHEHUE TPAKTUUECKUX CUTYaLINH,
JEMOHCTPHUPYIOIINX MPOSBICHNUE JaBICHUS
KHUAKOCTHU ¥ 3akoHa [lackains, Hanmpumep
MIPOIIECCOB B OPTaHU3ME MPU TITyOOKOBOIHOM
HBIPSHUH
4.3 | Atmocheproe AtMocdepa 3emu u DKCTepUMEHTATbHOE OOHAPY)KEHHE
JaBJICHUE aTMoc(epHOe JaBJICHUE. aTMOC(EpPHOTO J1aBJICHUS.

[IpyumnHEI Cy1IECTBOBAHMS

AHann3 ¥ 00bICHEHHUE OIBITOB U IMMPAKTUYICCKHUX
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BO3IYIITHON 000I0UKH
3emun. OnbIT Toppuyery.
N3mepenne armochepHoro
JaBJIEHUS. 3aBUCUMOCTD
aTMOC(EpHOTo J1aBJICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubopsr

IUI U3MEPEHUS
aTMOC(EpHOTO JIaBJICHUS

CUTYalluH, CBA3aHHBIX C IEHCTBUEM
aTMOC(EepHOro /1aBJICHUSI.

OOBbscHEHNE CYLIECTBOBaHUS aTMOC(hEpBI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha APYTUX IJIaHeTax u JIyHe.
OO0bsacHEeHNE U3MEHEHUS INTIOTHOCTH aTMOC(hephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJIEHUS OT BBICOTBHI.

Pewrenne 3aga4d Ha pacuér arMochepHOTo
JIaBJICHUSL.

N3yuenue ycTpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTHU U
rasza Ha IOrpy>Ke€HHOE
B HUX TEJIO

JlencTBUE KUIKOCTH 1 Ta3a
HA NIOTPYKEHHOE B HUX
TeJ10. BeITankuBaromas
(apxumenoBa) cuiia. 3aKOH
Apxumena. [lnaBanue Te.
Bo3znyxoruiaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
YKUJIKOCTHU Y T'a3a HA MTOrPYKEHHOE B HUX TEJO.
Onpenenenre BITATKUBAOLIECH CUIIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJIKOCTb.

[IpoBeaenue u 00CykA€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHJIbI, IEUCTBYIOIIECH HA TEJIO
B KUJIKOCTH, OT 00bEMA MOTPYKEHHON

B )KUJIKOCTb YaCTH TE€JA U OT INIOTHOCTH
YKUJIKOCTH.

IIposepka nezagucumocmu blmanikusaroujeu
cubl, oelicmayouell Ha mejo 8 HCUOKOCMU,
om maccvl meaa.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE
0T 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa.
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Petienue 3a7a4 Ha MpMEHEHUE 3aKOHA
Apxumena v yCJIOBHS IJIABAHUS TEJL.
KoHctpynpoBanue apeomerpa win
KOHCTPYHUPOBAHUE JIOJIKH U OIIPEACIICHUE €€
rpy30M0ILEMHOCTH

Hroro no pazueny

21

Pa3nen 5. PaboTa u MOIIHOCTD. JHEpPrus

5.1

Pabora 1 MoIIHOCTE

3

Mexanndeckas padoTa.
MomHocTh

DKCNEPUMEHTAIILHOE ONPEICIICHUE
MEXaHUYECKOM pabOTHI CHIIBI TSHKECTH

NP NAJCHUU TeJla U CUJIbI TPEHUS

IIPU PABHOMEPHOM MEPEMENICHUH Tella

10 TOPU3OHTAIBHOM MOBEPXHOCTH.

Pacuér momHoCTH, pa3BuBacMOM P MOAbEME
10 JICCTHUIIEC.

Pelenue 3a1a4 Ha pacu€T MEXaHUUECKOU pabOThI
1 MOIIIHOCTH

5.2

[IpocTbie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
phIyar, 0JIOK, HaKJIOHHAs
IJIOCKOCTB. [IpaBuino
pPaBHOBECHSI pblyara.
[Ipumenenue npasuia
paBHOBECHS pblyara

K OJ10Ky. «30510TOC
npaBuiio» mexanuku. K11/
IPOCTBIX MEXAHU3MOB.
[Ipocteie MEXaHU3MBI

B OBITY U TEXHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha MMPUMEPE pbluara, MoJBUKHOIO U
HETIOABI)KHOTO OJIOKOB, HAKJIOHHOM IIOCKOCTH.
UccnenoBanue ycioBUsi paBHOBECHSI pblyara.
OGHapykeHue CBONCTB MPOCTHIX MEXaHU3MOB

B PA3JIMYHBIX UHCTPYMEHTAX U MIPUCIIOCOOJICHUSIX,
UCIIOJIb3YEMbIX B OBITY U TEXHUKE, a TAKXKE

B )KMBBIX OpraHU3Max.

DKCHEepUMEHTAIBLHOE I0Ka3aTeIbCTBO PABEHCTBA
paboT NMpH MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HaKIOHHOM MJIOCKOCTH.
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Pemienue 3a1a4 Ha TpUMEHEHUE TPaBUIIA
paBHOBecus peryara v Ha pacu€t KII1/]

5.3 | Mexannveckas 4 MexaHnueckas SHEpTHsL. DKCIEPUMEHTAIBHOE ONPEIEICHNE N3MEHEHUS
DHEPTUA Kunernueckas u KMHETUYECKOW U MOTECHIIMATbHON SHEPTUH TEJIa
MOTEHI[MAIbHAs YHEPT U IIPU €r0 CKaThIBAHUU 110 HAKIIOHHOM MJIOCKOCTH.
IIpespamenue ongnoro Buaa | GopmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKON IHEPTUH 3aKOHA COXPAHEHUS MEXaHUYECKON YHEPTHH.
B IpYroi. 3aKoH OO0cy>xieHue rpaHull MPUMEHUMOCTH 3aKOHA
COXpaHEHUs SHEPTUH COXpaHEHUS YHEPTUU.
B MEXaHUKE Pemenne 3aa4 ¢ UCIOJIB30BAaHUEM 3aKOHA
COXpaHEHUs PHEPTUN
Hroro no pazneny 12
PezepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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8 KJIACC

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHUU CTPOCHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U
MosieKyd. OMbITHI,
MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHH.

Mojenu TBEpAOTO, JKUAKOTO
Y ra3000pa3HOr0 COCTOSIHUM
BEILECTBA.
Kpucramnmuueckue n
amopQHbIe Temna.
OOBsICHEHHE CBOMCTB I'a3oB,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUHN
MOJIEKYJIIPHO-KHHETUYECKON
Teopun. CMaunuBaHUE U
KaWJUISIPHbBIC SIBJICHUS.
Tennosoe pacmmpenue u
cKaThe

No HanmenoBanue KomngectBo | Ilporpammuoe conepxanue OCHOBHBIC BUIBI ACSITCIIBHOCTH O0y4YaIONTUXCS
/1 pa3/iesioB U TeEM 4acoB
y4eOHOTO MpeaMeTa
Pa3nen 1. TemioBblie ABJICHUSA
1.1 | CrpoeHue u CBOICTBa 7 OCHOBHBIE TIOJIOKEHUS HabGnronenue u uHTEpIpeTaIysi ONbITOB,

CBUACTEIHCTBYIOIMNX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
pPa3UYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 1o olieHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00BEMaA
BEIIECTBA.

AHanu3 TeKCcTa IPEBHUX aTOMUCTOB (Hapumep,
dbparmenTa nosmsl JIykpenus «O mpupoae
BEIIICH») C M3JI0KEHUEM 000CHOBAHUM aTOMHOMN
TUNIOTE3bI (CMBICIIOBOE uTeHHE). OlleHKa
yOeIuTEeIbHOCTH ATUX 0OOCHOBAHUIA.
OOBsicHeHNE OPOYHOBCKOTO JIBUYKCHUS, SIBJICHUS
nudy3un v pazTudril MEX1y HUMU Ha OCHOBE
IIOJIOXKEHUH MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHUS BEIIECTBA.

OOBsicHEeHNE OCHOBHBIX PAa3IMYUil B CTPOCHUHU
ra3oB, JKUJIKOCTEH U TBEPBIX TET

C UCITOJIh30BAHUEM TIOJIOKEHHUI MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHH CTPOCHHUS BEIIECTBA.
[IpoBeneHrEe OMBITOB MO BHIPAIIIMBAHHUIO
KPHUCTAIIJIOB IOBAPEHHON COJIU MJIM caxapa.

39




[IpoBenenue u 0OBICHEHHE OTIBITOB,
JIEMOHCTPUPYIOLIUX KaUJUISIPHBIC SIBIICHUS U
SABJICHUE CMAYMBAHUSL.

OObsicHEHUE POJIU KATUJUISIPHBIX SIBJICHUM

JUISl IOCTYIUIEHHS BOJIBI B OPTraHU3M PacTEHUM.
Hab6mronenue, npoBeneHue U o0bsICHEHUE
OTIBITOB IO HAOIIOEHUIO TEIIJIOBOTO
pacIIMpPEHUs ra30B, )KUJIKOCTEN U TBEPIBIX TEJL.
OObsicHeHUE coXpaHeHus 00bEMa TBEPIBIX TE,
TEKYUECTH KUIKOCTH (B TOM YHCIIE, Pa3HUIIbI

B TEKYUYECTH JIJISl PA3HBIX KUIKOCTEH ),

JIaBJICHUS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOLIUX
3aBUCUMOCTb JJaBJICHUS BO3IyXa OT €ro 00bEMa u
HarpeBaHus WM OXJIaXICHUS, U UX OOBICHECHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHaJIN3 MPaKTUYECKUX CUTYAIUH, CBI3aHHBIX

CO CBOMCTBaMU T'a30B, KUJKOCTEN U TBEPIBIX TEN

1.2

TennoBele poreccsl

21

Temneparypa. CBs3b
TEMIIEpaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBHYKEHHUS
yactul. Bayrpennss
sHeprusi. CrnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPrUu: Terjionepeaaya u
coBepIeHre padoTel. Buibl
TEIUIONEPEIAUH:

O6ocHOBaHUE TIPABUII U3MEPEHHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHbIX CIOCOO0B U3MEPEHUS U
IIKAJT TEMIIEPaTypHI.

HaoOmronnenne u 00bsICHEHHE OIBITOB,
JTEMOHCTPHUPYIONTUX W3MCHCHHE BHYTPCHHCH
DHEPTUU TeJa B PE3yJIbTAaTe TEIJIOTepeIaun 1
PabOThI BHEIITHUX CHIL.

Habmonenne n 00bSICHEHUE OIBITOB,
00CYXJIeHUE TIPAKTHUECKUX CUTYaITUH,
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TEIJIONTPOBOJHOCT,
KOHBEKIINS, U3TyUYCHHE.
KonndecTBO TEIIOTHI.
YienbHasg TEILIOEMKOCTD
BemecTBa. TemiooOMeH n
TEIIOBOE paBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oananca. [InaBnenue u
OTBEP/ICBAaHUE
KPUCTAJUTMYECKUX BEIIECTB.
VY enbHasa TemioTa
TJIaBJICHUS.
[Tapoo6pa3zoBanue u
KoHAeHcauus. Mcrapenue.
Kunenwue. Y nenvpHas
TEIJI0Ta MapooOpa30BaHMUs.
3aBUCHUMOCTB TEMIIEPATYPBI
KUIIEHUS OT aTMOC(EpHOTro
JIABJICHMUS.

Bnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TerioTa
CrOpaHusl.

[TpunIUIIEI pabOTHI
Ter1oBbIX aBurarenci KITJI
TEIJIOBOTO JIBUTATEISI.
TeruioBbie JBUTATENH U

JIEMOHCTPUPYIOUIUX PA3INYHbIC BUJIbI
TeIUIoNnepeaayu: TEMIONPOBOIHOCTb,
KOHBEKIIUIO, U3JIyYCHHE.

HccnenoBanue siBieHUs TEII00OMEHa

MIPY CMEIIMBAHUHN XOJIOJHOW U TOPSTYEH BOJIBI.
HaOntonenue ycTaHOBIICHUS TEIIOBOTO
PABHOBECHS MEXKY TOPSAYEH U XOJIOJHON BOJOM.
Omnpenenenue (M3MEpeHUE) KOITUYECTBA
TEIJIOTHI, OJIYYE€HHOT'O BOIOW MPH TETNIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIJIMHAPOM.
Omnpenenenue (U3MEpEHUE) YIAETbHON
TEIUIOEMKOCTH BEILIECTBA.

Peuienue 3a1ay, CBA3aHHBIX C BBIYUCICHUEM
KOJINYECTBA TETUIOTHI U TEIJI0EMKOCTU

MIPH TEMII000MEHE.

AHanu3 cuTyanui NpakTUYeCKoro
MCIIOJIb30BaHUs TEMJIOBBIX CBOMCTB BEILIECTB U
MaTepuaioB, HAIPUMEp, B LEJISIX
sHEProcOepeKCHUS: TeTION30JISIIHS,
sHeprocOeperaroye KPhIIiH,
TEPMOAKKYMYJISITOPBI U T. 1.

Hab6nronenue siBneHnii uciapeHus u
KOH/ICHCAIIWU.

Uccnenosanue mpoiiecca ucnapeHust
PA3JIMYHBIX XKUIKOCTEM.

OOBsiCHEHUE SIBJICHUHN UCTIAPEHUS U
KOHJICHCAI[MX HA OCHOBE aTOMHO-
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3aIlUTa OKPYKAroIIeH
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpallleHUs SHEPTUU
B TEIJIOBBIX ITpolIeccax

MOJIEKYJIIPHOTO YUEHHUS.
HaGmronenue n 00bsicCHEHUE MTpoliecca KUTMEHUs,
B TOM YHCJI€ 3aBUCUMOCTH TEMIIEPaTypbl
KUICHUS OT JaBJICHUSI.

Onpenenenue (MU3MEPEHKE) OTHOCUTEIBHON
BJIQYKHOCTH BO3/yXa.

HaOnronenue npoliecca miaBieHus
KPUCTAIITMYECKOTO BEIIECTBA, HAIIPUMED, JIbA.
CpaBHeHHE NPOLIECCOB TUIABJICHUS
KPUCTAITMYECKHUX TENl U pa3MsITUCHUS

MIpY HarpeBaHUU aMOP(HBIX TEIL.

Omnpenenenue (U3MEpEHUE) YAETbHON TETIOTHI
TUJTaBJICHUS JIbJIA.

OOBbscHEeHNE SBJICHUIA TIJIABJICHUS U
KpUCTAJUTM3AI[MU HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenue 3amay, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIIECCax
TEeIJIoNepeIayy MpH TIIaBICHUHN U
KPUCTAITN3AIUH, UCTIAPEHUH U KOHICHCAIIHH.
AHanM3 CUTyaluii MpakTUIECKOTO MPUMEHEHUS
SIBJICHUM TUTIABJICHUS U KPUCTAJUTH3AIUH,
HaIpuMep, MOTYyIECHUE CBEPXUUCTHIX
MaTepuasoB, COJieBas Ipejka u JIp.

AHanu3 paboTsl 1 00BICHEHHE PUHIIUIA
JIEHCTBUS TETJTIOBOTO JIBUTATEIIS.

Brruncnenne konmdecTBa TEIIOThI,
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BBIJICJISIIOIIETOCS TTPU CTOPAHUU PA3IMYHBIX
BUJI0B ToriuBa, u KIIJI aBurares.
OO6cyskIeHrE SKOJIOTHYECKUX IMOCISCTBUMA
WCMOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHUs, TEIUIOBBIX U THIPOAICKTPOCTAHIIAN

Hroro o pazgeny

28

Pa3nes 2. DiiekTpryeckue u

MAardouTHbBIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsiIbl.
3apsKeHHBIE Tea U
X B3aUMOJICUCTBHUS

7

DJIeKTpU3aLus TeIl.

JIBa poJia 3IIEKTPUUECKUX
3apsia0B. B3aumonencreue
3apsKCHHBIX TEI.

3akoH KynoHna (3aBUCUMOCTh
CHUJIbI B3AaMMOJICHCTBUS
3apsKEHHBIX Tell

OT BEJIMYMUHBI 3apSAI0B U
PACCTOSIHUS MEXK]Ty TEJIaMHU ).
DIIEKTPUYECKOE TOJIE.
Hanpsiox€nnocts
3JIEKTPUYECKOTO MOJIS.
[TpuHIMI cyneprno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snektpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
JJIEKTPUYECKUN 3apsiLl.
Ctpoenue aToma.
[IpoBoHUKY 1

HaOnronenue v npoBeicHUE OINBITOB

IO AJIEKTPU3ALINU TEJ MPU CONPUKOCHOBEHUU U
VHIYKIUEH.

HaOmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJHOMMEHHO U PA3HOUMEHHO 3apsyKEHHBIX TEJI.
OObsicHEeHUE MPUHIUIIA JEHCTBUA JIEKTPOCKOA.
OOBsicCHEHUE SIBICHUM JIEKTPU3aALIUU

MIPY COMPUKOCHOBEHUH TEJ U UHAYKIIUEH

C MCMOJIb30BaHMEM 3HAHUM O HOCHUTEIIX
AJIEKTPUYECKUX 3aPsII0B B BELICCTRBE.
Pacnio3HaBanue u 00bSICHEHHE SIBICHUN
AJIEKTPU3AILMHU B IOBCEHEBHOM KU3HMU.
HabGmronenne u o0bSICHEHNE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsa.

HaOmroneHue onbITOB 10 MOJETUPOBAHHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOTO TOJIS.
HccnenoBanue 1erMCcTBUS IIEKTPUIECKOTO TTOJIA
Ha MPOBOJHUKH U JUIJIEKTPUKHU
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TUDIIEKTPUKHU. 3aKOH
COXPaHEHUS AIEKTPUIECKOTO
3apsiaa

2.2

[TocrosiHHBINM
ANEKTPUYECKUN TOK

20

DIEKTPUYECKUM TOK.
VYcnoBus CyliecTBOBaHUS
AIEKTPUYECKOTO TOKA.
HcTouHnky nOCTOSIHHOTO
ToKa. JlercTBus
AIEKTPUYECKOTO TOKA
(TerIoBO€, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKANA TOK

B )KMJKOCTSIX U ra3ax.
DJIEKTPUYECKAS LIETIb.
Cwuna Toka. DNeKTpUIECKOe
HaIpsKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONIPOTHBJICHUE BEILIECTBA.
3akoH OMa JiJ1g yyacTka
uenu. [locnenoBarensHoOe U
napajuieIbHOE COSTMHECHHE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
AJIEKTPUUYECKOTO TOKA.
3akoH J[xoyna—JIeHna.
DIIEKTPUYECKHE LIETTH U

HaOnronenue pa3nuyHbiX BUAOB IEUCTBUS
AIEKTPUUECKOT0 TOKA U OOHAPYKEHUE ITUX
BHJIOB JICVCTBUS B IOBCEIHEBHOW KU3HMU.
Hab6roeHne BOSHUKHOBEHUS Ta30BOT0 pa3psiia
Y 3JIEKTPUYECKOTO TOKA B KUJIKOCTH

COopka 1 UCTIBITAaHUE JICKTPUIECKOM 1Ienu
MMOCTOSIHHOTO TOKA.

H3mMepenune CUIIbI TOKa aMIIEPMETPOM.
N3mepeHne 3JIeKTpUIeCKOro HaPSIAKEHUS
BOJIETMETPOM.

[TpoBeneHue u 00bSICHEHUE OTIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JJIUHBI, TUIOLIA Y TONIEPEYHOTO CEUEHUS
Y MaTepuarna.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA,
MPOTEKAIOIIETO YE€PE3 PE3UCTOP,

OT COIPOTUBJICHUS PE3UCTOPA U HAIIPSIKEHUS
Ha pe3uCTopeE.

IIpoBepka npaBuiIa CIOKEHUS HATIPSHKEHUN
[P MOCJIEIOBATEILHOM COEIMHEHUH JIBYX
PE3UCTOPOB.

[TpoBepka npaBuiia JUisl CHIIBI TOKA

IIPU [APAJIENBHOM COEIUHEHUH PE3UCTOPOB.
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norpeduTenu
AIIEKTPUIECKON SHEPTHU
B ObITy. KopoTkoe
3aMBIKaHUE

AHanu3 cuTyanui nocaea0BaTeIbHOTO U
MapajuieIbHOTO COEAUHEHHUS TPOBOJHUKOB

B JIOMAIITHUX 3JIEKTPUUYECKUX CETSX.

Pewenne 3aaa4 ¢ ucnosib30BaHuEM 3akoHa OMa
u hopMys pacuéra IEeKTPUIECKOTO
COITPOTHUBIICHUS MPH MOCIEA0BATEIIBHOM U
MapaAJICITIbHOM COEAUHEHUH MMPOBOIHUKOB.
Omnpenenenue pabOThI JIEKTPUIECKOTO TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP.

Ornpenenenue MOIHOCTH 3JIEKTPUYECKOTO TOKa,
BBIIEISIEMON HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3
JAMITOYKY OT HanpspKeHUs Ha Her. OnpeneneHue
KII/I narpeBarensi.

UccnenoBanue npeoOpa3zoBaHus YHEPTUU

IIPU NTOABEME I'PY3a IEKTPOABUTATEIIEM.
OOBsicHEHHE YCTPOUCTBA U MPUHITUIIA JEHCTBUS
JIOMAIITHUX AJIEKTPOHATPEBATEIBHBIX MPUOOPOB.
OOBsiCHEHUE TPUYNH KOPOTKOTO 3aMbIKaHUS U
MPUHIINIA ICHCTBUS IUIABKUX MPETOXPAHUTEIICH.
Pemenune 3a1a4 ¢ HCNIOJIB30BAaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC IBJICHUS

ITocTosTHHBIE MArHUTHI.
Bzaumoneiictue
MMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1moJie.
MarauTHOE 110J1€ 3eMIIU

HccnenoBanne MarHUTHOT'O B3aUMOICHCTBHSA
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHne MarHuTHOTO TOJISl TOCTOSTHHBIX
MAarHUTOB IIPH UX 00BEAUHEHUH U Pa3CICHUN.
HccnengoBanne MariuTHOTO B3aUMO,IEHCTBUS
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Y €ro 3HAUYCHUE JIJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
AIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMATrHUTOB

B TEXHHUKE. [[elicTBue
MarHUTHOTO MOJIs

Ha IPOBOJHUK C TOKOM.
DIEKTPOABUTATEND
MOCTOSIHHOTO TOKA.
Ucnonp3oBanue
3JEKTPOJBUTATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE

MMOCTOSTHHBIX MarHuTOB.

N3ydyeHne MarHuTHOTO TOJIsl MOCTOSIHHBIX
MarHUTOB IIPU UX OOBEAUHEHUN U PA3JICICHUMU.
IIpoBeaeHNE ONMBITOB MO BU3yaIU3aIlMH MOJIA
MMOCTOSIHHBIX MarHuTOB.

N3yueHune aBIeHUS HAMATHUYMBAHUSA BEIIECTBA.
HccnenoBanune NercTBUS JNEKTPUUYECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

IIpoBeaeHne ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCUMOCTH CHJIbI B3AMMOJICHCTBHUSI KaTYIIIKH

C TOKOM ¥ MarHuTa OT CHJIbI M HaIllpaBJIEHUS TOKa
B KaTyIIKe.

AHanu3 cuTyalui NpakTHYeCKOro MPUMEHCHUS
AJIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEIUITNHE).
N3yuenue nericTBUS MArHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3ydyeHne IerCTBUS IIEKTPOABUTATENS.
N3mepenne KII1/] anexTpoaBurarenbHON
YCTaHOBKH.

Pacrnio3znaBanue 1 aHanu3 pa3inyHbIX
MIPUMEHEHUM BJICKTPOIBUTATENIEN

(TpaHcmiopT, OBITOBBIC YCTPONCTBA U JP. )

2.4

DJIEKTpOMarHuTHas
WHTYKITUS

OmnebiTel @apanes. SBieHue
3IEKTPOMAarHUTHOU
uHaykuuu. [Ipasuno Jlenna.
DJIEKTPOreHepaTop.

OmnbITH IO HCCICOA0OBAaHUIO ABJICHUA
BHGKTpOMaFHI/ITHOﬁ HHAYKIOHUHN: UCCIICIOBAHHNC
W3MCHEHUH 3HAYCHUS U HarpaBJICHUA
HMHAYKIOUOHHOTI'O TOKa
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Crioco0bI noJtyueHus
ANEKTPAYECKON IHEPTHH.

DJIEKTPOCTaHIIUU
Ha BO30OHOBIIIEMbBIX
UCTOYHHKAX SHEPTUU
Hroro no pazaeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KJIACC

JIIBHKEHHE U CIIOCOOBI
€ro OIHCaHUs

MarepuranbHas TOUKa.
Cucrema orcuéra.
OTHOCHUTENBHOCTD
MEXaHUYECKOTO JBHKCHUSI.
PaBHOomepHOE
IPSAMOJIMHEWHOE IBUKEHHUE.
HepaBnomepHoe
MPSMOJIMHEUHOE JIBUKEHHUE.
CpenHsis 1 MTHOBEHHA
CKOpOCTB TeJa IpHU
HEPABHOMEPHOM JIBUKECHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHEVUHOE IBUYKEHUE.
CBoOonHOE TajzicHHeE.
Omnbitel ['anunes.
PaBHOMepHOE BHKEHUE

110 OKPY>KHOCTH.

Ilepuon u yactora
oOpaienust. JInnelinas u
YIJIOBasi CKOPOCTH.

No HaunmenoBanue Komnuectso | Ilporpammuoe comgepkanue | OCHOBHBIE BUJIBI ACATEIHHOCTA O0YYAIOIINXCS
/1 pa3liesioB U TeM 4acoB
y4eOHOTO IIpeIMeTa
Pa3nen 1. Mexanuueckue siBJICHUA
1.1 | Mexanuueckoe 10 MexaHnndeckoe JIBHKCHHE. AHanu3 1 00CyXIeHHE Pa3IMYHbIX TPUMEPOB

MEXaHUYECKOTO JIBIKEHUSI.

OO6cyx1eHne rpaHul MPUMEHUMOCTH MOAEIH
«MaTepHualibHas TOUKay.

Onucanre MEXaHMYECKOTO JBIKECHUS
pazIMYHBIMU crioco0amu (ypaBHEHHE, Ta0IULa,
rpaduk).

AHaJIN3 KU3HEHHBIX CUTYallUi, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTENFHOCTh MEXaHUIECKOTO
JIBUKCHHSI.

Habutoienne MexaHn4ecKoro ABMXKEHUS Teja
OTHOCHUTENIFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHue ImyTel U TPACKTOPUN IBHXKEHUS
OJTHOTO ¥ TOTO € TeJIa OTHOCUTEIHFHO Pa3HBIX
TEeJI OTCUETA.

Amnanus texcra ["anuiest 00 OTHOCUTENBHOCTH
JBUKCHHUSI; BHITTOJIHEHUE 33JaHUN TIO TEKCTY
(CMBICJIOBOE UTEHHE).

Onpenenenue cpegHeil CKOPOCTU CKOIBbKEHUS
Opycka WM ABM)KCHUS [IapUKa 10 HAKIOHHOU
IUIOCKOCTH.

AHanm3 1 00CyXKIeHHEe CIIoco00B
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LlenTpocTpemureabHOe
YCKOpEHUE

npUOINKEHHOTO OTPEIETICHUS] MTHOBEHHOM
CKOpOCTH.

Onpenenenre CKOpOCTH PABHOMEPHOTO
JBUKEHUS (IIapuKa B )KUIKOCTH, MOJIETTH
AIEKTPUYECKOTO aBTOMOOMIIS U T. I1.).
Onpenenenve myTH, IPOUICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJa

10 rpaduKy 3aBUCUMOCTHU yTH PABHOMEPHOTO
JIBH)KEHUS OT BPEMEHHU.

OO0cyx1eHue BO3MOKHBIX MPUHIIUATIOB
NEeNUCTBUS MPUOOPOB, UBMEPSIOIINX CKOPOCTh
(ciMIOMETPOB).

Briuncnienre myTu U CKOPOCTH MPU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBUKEHUU
Tena.

Onpenenenre NporuICHHOTO MYTH U YCKOPEHUS
JBHKEHUS TeJa 1o rpaduKy 3aBUCUMOCTH
CKOpPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBUKEHUS TENA OT BPEMEHMU.

IIposepka cunome3snl. eciu

npU PpaBHOYCKOPEHHOM OBUNCEHUU

be3 HauabHOL CKOPOCMU NYMU OMHOCANCS
KaK psi0 HeUEMHbIX Yuce, mo
COOMBEMCMEYIOUUE NPOMENCYMKU BPEMEHU
O0OUHAKOBYL.
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Ornpenenenue yCKOpeHus Tesa

IIPY PaBHOYCKOPEHHOM JIBHKECHUHT

110 HAKJIOHHOM TIJIOCKOCTH.

N3mepenne neproia v 94acTOThI 00pAIICHUS
TeJa Mo OKPY>KHOCTH.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS TeJla TI0 OKPY>KHOCTH.

Pemenue 3amau Ha onpeneneHue
KMHEMATHYCCKUX XapaKTePHUCTUK
MEXaHUYECKOTO JBIKCHHS Pa3IMIHBIX BUOB.
Pacno3naBpanue u npuOIMmKEHHOE ONMKMCaHUE
Pa3JIMYHBIX BUIOB MEXaHUYECKOTO JBIKCHHS
B IPUPOJIC ¥ TEXHUKE (Ha TpUMeEpax CBOOOTHO
NaJaloIIMX TeJl, ABKCHHS KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

B3anmonelictBue Tei

20

ITepBeiit 3akoH HeroTOHA.
Bropoit 3akoH HeroToHa.
Tpernit 3akoH HproToHa.
[IpuHIMn cynepno3uuuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUSI CKOJIbKEHUS, CHUJIa
TPEHUSI TOKOS, IPYTUE BUIbI
TPEHUSI.

Cuiia TS>KeCTH M 3aKOH
BCEMUPHOTO TATOTEHUS.

Habmronerue u 06CcykaeHrue onbITOB

C IBDKCHUEM TeJa IPU YMCHBIIICHUN BIUSHUS
JIPYTUX TEJ, MPEMATCTBYIOIMNX IBUKEHUIO.
Amnanu3 texkcta ["anuies ¢ onucanuem
MBICJICHHOTO SKCIIEPUMECHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBITIOJTHCHUE 3aJaHUH TT0 TEKCTY (CMBICIIOBOEC
YTEHUE).

OO6cyxaeHrne BO3MOXXHOCTH BBITTOTHCHUS
3aKOHA MHEPIIMU B Pa3JIMYHBIX CHCTEMax
OTCYETA.

Habmronenue u 06Cyk/1eHrEe MEXaHUYECKUX
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VY ckopennie cBOOOAHOTO
najiceHus. J[BUyKEeHHE TIaHeT
BOKpyr Connua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HeBecomMoCTh 1 ieperpy3Ku.
PaBHOBeCHE MaTepuaIbHON
TOYKU. AOCOJIIOTHO TBEPAOE
Teno. PaBHOBecHE TBEPAOTO
T€JIa C 3aKPEIIEHHON OChIO
BpallleHusl. MOMEHT CHUJIBI.
LlenTp TsKECTH

SIBJICHUM, IPOUCXOIAIINX B CUCTEME OTCUETA
«Tenmexkay npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBU’)KEHUH OTHOCUTEIBHO
KabuHeTa PU3nKy.

JIeNCTBUSA C BEKTOPAMU CHJI: BBIIIOJIHEHUE
3a/IaHUM 110 CJIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

HaGnronenue u/uiv npoBeIeHre OIbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
Tena OT MPUIOKEHHON K HEMY CHJIbI K MacChl
Tela.

AHanus u 00bSICHEHUE SIBIICHUI

C UCITIOJIb30BAaHUEM BTOPOTO 3aKkoHa HproTOHA.
Pemrenue 3a1au ¢ MCHOAB30BAHKEM BTOPOTO
3aKkoHa Hpr0TOHA M npaBuiIa CI0KEHUSI CUIL.
Onpenenenne )KECTKOCTH NPY>KUHBI.

AHanus cuTyanui, B KOTOPbIX HAOIIOAAOTCS
ynpyrue neopmanuu, 1 uX 00bsICHEHHUE

C UCIIOJIb30BAaHMEM 3aKOHa ['yKa.

Pelenue 3aa4 ¢ UCIOJIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUS

CKOJIBXXCHHA OT CUJIbI HOPMAJIbHOTI'O JaBJICHHUS.

OO6cyxneHne pe3yabTaToB UCCIICTIOBAHMS.
Omnpenenenre ko3P huineHTa TpeHus
CKOJIB)KCHUSI.

W3mepenue cuibl TPEHUS TOKOSI.
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Petienue 3aa4 ¢ ucnoib30BaHueM (HOPMYIIbI
JUTSL CUJIBI TPEHUS CKOJIBKEHUS.

AHaIIN3 IBU>KEHUS TEN TOJIBKO MO 1EUCTBUEM
CUJIBI TSKECTH — CBOOOIHOTO MaJCHUSI.
OObsicHEeHUE HE3aBUCUMOCTH YCKOPEHUS
cBOOOHOTO MaICHUs OT MacCChI Tea.

OneHKa BEIMYUHBI CUJIBI TSATOTEHUS,
JNEUCTBYIOIIEN MEXKIY IByMs T€IAMU

(17151 pa3HBIX Macc).

AHanu3 IBM>KEHHS] HEOECHBIX TEJ

NIOJT ICCTBUEM CHJIBI TATOTEHUS

(C MLCTIOJIB30BAHMEM JOTIOTHUTEIBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pemenne 3a1a4 ¢ UCIIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUA U (DOPMYJIBI

JUJI pacy€Ta CUJIbI TSKECTH.

AHaJIN3 OPUTHUHAIBHOTO TEKCTA,
OMMCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHPHOTO TATOTEHMS; BHIITOJIHEHHUE 3aJaHUI
0 TEKCTY (CMBICIIOBOE UTEHHE).

Habumoienue u 00CyxieH1e OIbITOB

10 U3MEHEHMIO BECA Tea IPU YCKOPEHHOM
JBUKEHUHU.

AHanu3 ycia0BUil BOSHUKHOBEHHUSI HEBECOMOCTHU
U TIEPETPY3KHU.

Pewenne 3a1a4 Ha onpeiesieHue Beca Tea

B PA3JINYHBIX YCIIOBUSIX.
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AHaJIN3 CUJI, IEUCTBYIOIINUX HA TEJO,
MOKOSAIIIEECs] Ha OTope.
OrnpeneneHue IeHTpa TSHKECTH Pa3IMUHbBIX T

1.3.

3aKOHBI COXPAHEHHUS

10

Nmnynsc Tena. I3mMenenue
uMITyJbca. IMIyJbC CUITBI.
3aKOH COXpaHEHUs
uMItysbca. PeaktuBHoe
JIBIKEHHUE.

Mexannyeckast pabota u
MOIIHOCTh. PaboTa cun
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
paboTsl. [loTeHnmanbHas
DHEPrUs TeJa, MOJHATOTO
HaJ TOBEPXHOCTHIO 3EMIIH.
ITorenuunanbHas 3HEPrus
CXKAaTOU MPYKUHBI.
Kunernueckas sHeprus.
TeopemMa 0 KHHETUYECKOHN
DHEPIruM. 3aKOH COXPaHEHUsI
MEXaHUYECKON DHEPTUHU

Habmonenue u 00Cysk/1€HUE OTBITOB,
JIEMOHCTPHUPYIOIIMX MEepeIavy UMITYJIbCa

P B3aUMOJICHCTBHH TEJ, 3aKOH COXPAHEHUS
UMITYJIbCA MPU a0COIOTHO YIPYTOM U
HEYNPYTroM B3aUMOJICHCTBUU TEIL.

AHaJIN3 CUTYallNil B OKPYKAOLIEH )KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPAaHEHUS
UMITYJIBCA.

Pacno3naBaHue BJICHHS PEAKTUBHOTO
JBH>KEHUS B IPUPOJEC U TEXHUKE.
[IpuMeHeHre 3aK0Ha COXpPaHEHUS] UMITYJIbCa
JUIsl pacu€Ta pe3yJibTaTOB B3aUMOAECHCTBHUS TEI
(Ha mpuMepax HeyIpyroro B3auMoJIeHCTBHS,
YHOPYTroro HEeHTPaTbHOTO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOJIBHIKHO).

Perenue 3aa4 ¢ UCIOJIb30BaHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Onpenenenue pabOThI CUITBI YIIPYTOCTH

IpY NOABEME Ipy3a ¢ UCIOIb30BAHUEM
HEMOJBM)XHOTO ¥ TIOJIBHXKHOTO OJIOKOB.
N3mepenre MOIHOCTH.

N3mepenne noTeHInaIbHOW SJHEPTUN YIIPYTO
1e(OPMUPOBAHHOMN MPY>KUHBI.
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N3Mepenre KUHETUYECKOM SHEPTHUH TeJla

0 JJIMHE TOPMO3HOIO MyTH.
DKCNEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
MOTEHIMAJIbHON U KHHETUYECKOM SHEPTUM TENa
IIpY JBUKEHUH TI0 HAKJIOHHOM IIJIOCKOCTH.
DKCIepUMEHTaIbHAs MPOBEPKa 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU

IIpU CBOOOTHOM Ia/ICHUH.

[IprmeHeHue 3aKOHA COXPaHEHHUS
MEXaHUYECKOM SHEPTUHU ISl pacuéra

MOTEHIIMAIBHOW U KHHETUYECKOW SHEPTUH TeNa.

Pemenue 3a4a4 C UCIIOJIb30BAaHHCM 3aKOHa
COXpaHCHHUA MEXaHUYECKOU OHCPIrun

Hroro no pazgeny

40

Paznen 2. MexaHH4YeCKHE KOJICOAHUS M BOJI

HbI

2.1

MexaHnueckue
KoJicOaHus

7

KonebarenbHoe aBuKEHUE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUH: TIEPHUOI,
JacToTa, aMIUIUTY/Ia.
Maremarnueckui u
MPY>KUHHBIN MasSTHHKH.
[IpeBpamenne sHEprun
pH KoJiIeOaTETHHOM
JIBUKCHHH.

3aryxatomue KoiaeOaHus.
BreinyxneHHbIe Koie0aHusl.
Pe3onanc

Habmronenue kojiebanuii o IeCTBUEM CHJT
TSDKECTH U YIIPYTOCTH M OOHAPYKEHUE
MOTI00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUDE.
AHanu3 kone0aHuii rpy3a Ha HUTH U

Ha npy>kune. OnpeieseHue 4aCTOThI
KOJIeOaHMI MAaTEMATUIECKOTO U MPYKUHHOTO
MasiITHUKOB.

Habmronenue  00bICHEHHE IBIIEHUS
pe3oHaHca.

HccnenoBanue 3aBUCHMOCTH TIEPHUO/IA
KOJICOaHMI TIOJIBEIIIEHHOTO K HUTH I'Ppy3a

OT JUJIMHBI HUTH.
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[TpoBepka HE3aBUCUMOCTH TIEPHOIa KOJIeOaHUH
rpy3a, MOJABEMICHHOTO K JIEHTE, OT MacChl Tpy3a.
Habmronenue u o0CcyxaeHre OnbITOB,
JTEMOHCTPUPYIOIINX 3aBUCUMOCTD TIEPHOIa
KOJIEOaHUH TPYKUHHOT'O MasiTHUKA OT MacChl
rpy3a U KECTKOCTU TIPYKUHBI.

[IpuMeHeHre MaTeMaTHYECKOTO U TIPYKUHHOTO
MasITHUKOB B KQ4ECTBE MOJIEJICH JJI ONMUCAHUS
KOJICOaHHI B OKPYKAIOIIIEM MUPE.

Pemenue 3ama4, CBSI3aHHBIX C BHIYUCICHHUEM
WJIU OLICHKOM 4acTOTHI (Ieproja) KojaeoaHui
H3mepenue yckoperust c60600H020 nadeHus

2.2

Mexanunyeckue
BOJIHBI. 3BYK

MexaHn4ecKre BOJTHBI.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IposionbpHbIE U
TMIOIEpEYHbIC BOJHBI. [[rHa
BOJIHBI U CKOPOCTb €€
pacrnpoCTpaHEHHUs.
MexaHU4eCKHUEe BOJIHBI

B TBEPIOM TeEJIE,
CEMCMHUYECKHE BOJIHBI.
3ByK. ' poMKOCTB 3ByKa 1
BbIcOTa TOHA. OTpakeHUe
3ByKa. IH(pa3Byk u
VIIBTPa3BYK

OO6HapyXeHue U aHAJIU3 BOJTHOBBIX SIBIICHUN
B OKPY’KArOIIeM MUpE.

HabGnronenue pacnpocTpaHeHus TPOI0IbHBIX
Y TIONIEPEYHBIX BOJIH (HAa MOJEIIN) U
0OHapyKEeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B mpupojie (3BYK, BOJHBI HA BOJIE).
Brruucnenue qyiMHbI BOJHBI M CKOPOCTH
pacipoCTpaHEHHS 3ByKOBBIX BOJIH.
DKCHEepUMEHTAIBHOE OTIPe/IeIICHIE TPAHUI]
YaCTOTHI CIIBIITUMBIX 3BYKOBBIX KOJICOAHHUH.
HaGnronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT 9aCTOTHI (B TOM YHUCIIE, C HCTIOTH30BAHUEM
MY3bIKaJTbHBIX HHCTPYMEHTOB).
Hab6mronenne u 00bsiICHEHUE ABJIEHUS
AKyCTHYECKOI'0 pe30HaHca.
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AHanu3 OpUTHHAILHOTO TEKCTA, IOCBAIIEHHOTO
MCTIOJIb30BaHUIO 3BYKa (MM YIIBTPa3ByKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPA3BYK

B METUITHE U JIP.); BBITTOJIHEHUE 3aIaHUH

110 TEKCTY (CMBICIIOBOE YTCHUE)

Uroro no pazgeny

15

Pasznen 3. BHCKTPOMaFHHTHOC ImOJI€ M AJIEKTPOMAIrHUTHBIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxJ1eHuid, 000CHOBBIBAIOIINX
noJie u ONEeKTPOMAarHUTHBIC BOJHBL | B3aUMOCBSI3b 3JIEKTPUUYECKOTO U MAarHUTHOTO
AIIEKTPOMAarHUTHBIE CaoiicTBa HoJIEH.

BOJIHBI AJIIEKTPOMATrHUTHBIX BOJIH. OKCIEepUMEHTAIIBHOE H3yUEHNE CBOVCTB
[Ikama 3JEKTPOMAarHUTHBIX | BJIEKTPOMATHUTHBIX BOJH (B TOM YHCIIC
BOJIH. Mcrioib30BaHue C TTIOMOIIIBI0 MOOMJIBHOTO TelleoHa).
3JIEKTPOMArHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YEJIOBEYECKOr0 OpraHu3ma.
DIIEKTpOMarduTHas IpUpoa | AHaJIH3 TEKCTOB, OMUCHIBAOIIUX ITPOSBICHHUSI
cBera. CKOpOCTh CBeTa. ANIEKTPOMATHUTHOTO U3TyYEHHUS B PUPO/IE:
BonHoBbIe cBOIICTBa cBETa ’KUBBIE OPraHU3MbI, U3TyYEHUS] HEOECHBIX TEJ
(CMBICIIOBOC UTEHHE).
PacnioznaBanue 1 aHaIU3 pa3InYHBIX
IPUMEHEHUH AIEKTPOMATHUTHBIX BOJIH
B TEXHHKE.
N3ydeHne BOJHOBBIX CBOKCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBaHueM Hopmy
JUIS CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJTUHBI
BOJIHBI U YaCTOTHI CBETA
Hroro no pazaeny 6
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Pasznea 4. CBeToBELI€E SIBJICHHSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JlyueBas mozenb cBera.
HcTounuku cBera.
[IpssmonuneHOe
pacnpoCcTpaHEeHUE  CBETA.
3atmenusa Connua u JIyHbl.
Otpaxenue csera. [limockoe
3epKaJIo. 3aKOH OTPAKEHHUS
CBETAa.

[Ipenomiienue cBeta. 3aKOH
npenomiieHus ceta. [lonHoe
BHYTPEHHEE OTPaKEHHE
cBera. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUS B ONITHYECKHUX
CBETOBOJIAX

HaGnronenue onbIToB, IEMOHCTPUPYIOLIUX
SIBJICHUE MPSIMOJIMHEHHOTO PacpOCTpaHEHUS
cBeTa (BO3HUKHOBEHHE TCHU U MOJIYTEHH ),

U UX UHTEPIPETALNS C UCTIOIb30BAHUEM
MOHSTHS CBETOBOT'O JIyya.

OO0BsicHEHUE U MOJICIUPOBAHKUE COTHEYHOTO U
JIYHHOT'O 3aTMEHHUM.

UccnenoBanue 3aBUCUMOCTH yTiia OTPaKEHUS
CBETOBOTIO JIy4a OT yIJjia HaJcHUs.

N3yueHune cBOWCTB N300pa’KEHUS B IFIOCKOM
3epKaje.

Habmtonenue u 00bsiCHEHHE OTIBITOB

10 MOJYYEHUI0 N300paKEeHU B BOTHYTOM U
BBINYKJIOM 3epkanax. Habmoaenue u
00BSCHEHHE ONBITOB IO MPETIOMJICHUIO CBETA
Ha TPAHUIE PA3JIMYHBIX CPE/l, B TOM YHUCIIE
OTIBITOB C MOJIHBIM BHYTPEHHUM OTPaKCHHUEM.
Uccnenoanne 3aBUCUMOCTH yTJia
MPEJIOMIICHHS OT yIJia MaJIeHUsI CBETOBOTO Jiyda
Ha TPAHUIIE «BO3TYX—CTEKIIOM.
Pacrnio3znaBanue siBIEeHUN OTpaXEHUS U
MPEJIOMIICHHS CBETA B TIOBCETHEBHOM JKU3HHU.
AHanu3 v 00BbICHEHHE SIBJICHUS ONTUYECKOTO
MUpaxa.

Pemenue 3aga4 ¢ UCMOIB30BAaHUEM 3aKOHOB
OTPAXKEHUS U MIPEJIOMIICHUS CBETA
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4.2 | JIuH3bI M ONTHYECKHUEC 6 JIunza. Xox myueii B muH3e. | [lomydenne n3o0OpaxeHHil ¢ MOMOIIbIO
pubOopHI OnTuyeckas cucreMa coOuparolel U paccenBaroleH JIHH3.
doroammapara, Mukpockona | OmnpeneneHue (OKyCHOTO pacCTOSIHUS U
u Teneckomna. a3 kak ONITUYECKOU CUJIIBI COOMPAIOIIEH JTHH3BI.
ONTUYECKAs CUCTEMA. AHanu3 ycTpoNCTBa U MPUHIIMIA AEUCTBUS
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JATbHO30PKOCTh ¢doroanmapara, MUKpPOCKOTIA, TEIECKOIIA.
W3ydyeHue Mojienu riaza Kak ONTHYECKOM
CUCTEMBI. AHAJIN3 SIBICHUN OJIU30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIINTIA JIEHCTBUS
OUYKOB
4.3 | Paznoxxenue 6emoro 3 Paznoxenue 6enoro ceera HaGnronenue paznosxkeHnus 6€10ro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HptoTOHA. | B criekTp.
CnoxeHue CreKTpaIbHbIX Habmronenue n 00bsICHEHNE OIIBITOB
uBeToB. [lucnepcus ceeta 10 MOJTYYEHHIO OJIOro CBETa MPH CIOKEHUU
CBETa Pa3HbIX LIBETOB.
[IpoBenennie u 00BICHEHUE OTBITOB
10 BOCTIPUSITHIO 1IBETA MMPEAMETOB MPU MX
HAOJIIOICHUH Yepe3 1IBETOBbIC (DUIIBTPHI
(LIBETHBIE OYKH)
Hroro no paszneny 15
Pa3znea 5. KBanToBble IBJICHUS
5.1 | Ucnyckanue u 4 Omnwitel Pezepdopaa u O6cyxnenue 1ienu onbIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

I1aHeTapHass MOACJIb aTOMaA.

Mopaens atoma bopa.
Hcnyckanue u noryionieHue

ITO UCCJIEAOBAHNIO aTOMOB, BBIABMIKCHUC
TUIIOTE3 O BO3MOXHBIX PE3YyJIbTaTaX OIIbLITOB

B 3aBUCHUMOCTH OT IIPCAIIOIAaracMoro CTpoCHus
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cBeTa aToMoM. KBaHTBI.
JInuenuaTteie CIIEKTPBI

aTOMOB, (POPMYJIMPOBAHKE BHIBOJIOB

U3 PE3YJbTATOB OIBITOB.

OO6cy>xaeHne NpOTUBOPEUHA TTaHETapHOU
MOJIEJIM aTOMa U OCHOBAHUU JJIS TUIIOTE3bI
Bbopa o cranimonapHbIX OpOUTaX SJIEKTPOHOB.
Halnronenue CrutonHbix ¥ JIMHEWYaThIX
CHEKTPOB U3ITyUYEHHUsI PA3JINYHBIX BEILIECTB.
OObsicHEeHUE TUHENYATHIX CIIEKTPOB U3ITYYCHHUS

5.2

CrpoeHne aToOMHOTO
aapa

PannoaktuBHOCTH. Alb(a-,
OeTa- U raMMa-u3TyYeHUsI.
CrpoeHue aTOMHOTO sApa.
Hyknonnas moaenp
aTOMHOTO sigpa. M30TomBI.
PagnoakTuBHEBIE
npespatenus. [lepron
MOJIypacIiaia arOMHBIX SIIEP

OO0cyx1eHue BO3MOXKHBIX THIIOTE3 O MOJIEIISAX
CTPOCHHUS sAIpa.

Onpenenenue cocTapa s/iep 1o 3aJaHHbIM
MACCOBBIM U 3apsSJIOBBIM YHCIIAM U

I10 MOJIOKEHHIO B IEPUOIUYECKONU CUCTEME
3JIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa sI/ipa U €ro
TMIOJIOKEHUS B MEPUOJUYECKON CUCTEME

IIPU O-PATAOAKTUBHOCTH.

HccnenoBanue TpeKOB 0-4aCTHIL IO TOTOBBIM
¢dortorpadusm.

OGHapyXeHue U U3MEPEeHHE PaUaIlMOHHOTO
¢dhoHa ¢ TTOMOIIBIO IO3MMETPA, OLIEHKA €T0
WHTCHCUBHOCTH.

Amnanu3 OM0I0rNUeCKNX U3MEHEHHU,
MPOUCXOAAIINX MO IEHCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUH.
Hcnonp3oBaHne paguoOaKTUBHBIX U3TyUYCHUN
B MEJHUIIMHE
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5.3 | SnepHble peakuuu 7 Anepuble peakuuu. 3akoHbl | PemeHune 3a1a4 ¢ MCNIOJIb30BaHUEM 3aKOHOB
COXpAaHEHMS 3apsAI0BOrO U COXPAaHEHUS MACCOBBIX U 3apsAIOBBIX YHCEI
MacCOBOTO YHCENI. DHEPIUs | Ha OINpe/elIeHUEe PE3yIbTaTOB SIEPHBIX
CBSI3M aTOMHBIX sifiep. CBsA3b | peakiuii; aHaan3 BO3MOXHOCTH WJTH
Macchl ¥ dDHepruu. Peakuun | HEBO3MOXKHOCTH SJIEPHOU peaKIIHH.
CUHTE3a U JCJICHUS SIEP. OueHka 3HEpruu CBSI3U SAEP C UCTOIb30BAHUEM
Hcrounnku sHeprun ConHna | popMynsl DWHIITECHHA.
U 3BE31. A nepHas OO6cyx1eHre NepCreKTUB UCTI0Ib30BaHMS
sHepreTuka. /lercrBus YIIPaBJIAEMOTr0 TEPMOSIEPHOIO CUHTE3A.
paaroakTUBHBIX u3ayueHuii | OOCyKIeHUE IPEUMYILIECTB U SKOJOTHIECKUX
Ha J)KMBBIE OPraHU3MBI po6JieM, CBSI3aHHBIX C AJIEPHON SHEPTreTUKON

Hroro no pazaery 17

IHoBTOpHTEIBbHO-0000IAKOIINI MOLYJIb

[ToBTOpEHUE 1 9 Cucremaruzanus u Brinonnenue yueOHbIX 3a1aHI, TPEOYIOITUX

00001IeHNEe
coJiepKaHus Kypca
busuku 3a 7—9 K1accel

0000111eHHE TTPEAMETHOTO
COJIEpKaHUs U OIbITA
NeSITETTHHOCTH,
IPUOOPETEHHOTO

IIpU U3YYEHUU BCEro Kypca
(bU3UKHM OCHOBHOTO OOIIETO
oOpa3oBaHMs.

IToaroroBka K OCHOBHOMY
rOCyJapCTBEHHOMY
’K3aMeHy o (pu3mnKe

J1s1 OOyJaroIuXcs,
BbIOpABIINX 3TOT Y4€OHBIH
npeaMeT

JIEMOHCTpAIlUM KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIUX €CTECTBEHHOHAYYHYIO
rPaMOTHOCT:

— NPUMEHEHUS MOJYUYCHHBIX 3HAHUN

JUISl HAYYHOTO O0BSICHEHUS (PU3NUECKUX
SIBJICHUM B OKPY’KAIOLLEN IPUPOJE,

B IIOBCEJIHEBHON KM3HHU U BBISABICHUS
(HU3UIECKUX OCHOB Psiia COBPEMECHHBIX
TEXHOJIOTHH;

— MPUMEHEHUS OCBOEHHBIX
AKCIIEPUMEHTAJILHBIX YMEHUM

JUISl KCClieTOBaHUs (PU3UUECKUX SIBIICHUM,
B TOM YUCJIE JJIsl IPOBEPKHU TUIIOTES
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Y BBISIBJICHHS 3AKOHOMEPHOCTEH.

Pemienne pacu€THbIX 3a/1a4, B TOM YUCTIE
IPEINOJIaraloIIuX UCIOIb30BaHUE (PU3HUECKUX
MojieJIel 1 OCHOBAHHBIX HA COJEP>KaHUU
Pa3IMYHBIX Pa3AeNoB Kypca (PU3HKH.
BrinonHenue u 3amura rpynmnoBbIX WK
VH/IMBHU1yaJIbHBIX IPOEKTOB, CBA3aHHbBIX

C cofiepaHueM Kypca pU3uKu

Nroro no pazgeny 9
OBIIEE KOJIMYECTBO 102
YACOBIIO ITPOIT'PAMME
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