[Tpunoxxenue k 00pa3oBaTENbHOI IporpamMme

OCHOBHOT0 00111er0 00pa3oBaHus

MOY «I'umnasus Ne 16 TpakroposaBojckoro paiiona Boarorpaga»
[Tpukas Ne 263 ot 01.09.2025 r.

OOKYMEHT MOANMUCAH
ONEKTPOHHOW NOAMUCHIO

Ceptucukat: 00EBBD10003FF58414041F27E1BD60FF60
Bnapeneu: CaBeHko XKaHHa BuktopoBHa
DevictButeneH: ¢ 11.02.2025 go 07.05.2026

Pabouas nporpamma
y4eOHOro npeaMera
«DPusuka»

IJIs1 o0yyarmuxcs /-9 Kiaccon

Bonrorpan 2025



COJAEPKAHHUE

INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUN A ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS .........oooiiiiie e

JIMUHOCTHBIE PEBYIIBTATBI ..uvviuviesiisitisstisshesssaesbesshassasssba s sbe s as s e b e s b e e s bb e s b e s b e s ha e e b e e sb e e s b e e b e e s ba e s b e b s
I\ (e o TR 0 (0 N 03 (S TS A 15 b = TP

TIPEIIMETHBIE PEBYIIBTATBI .....vvieurieieissriasseestesasseabeesseeasse e b e sbe e s ss e e b e e s b e sas e e b e e s be e e as e e b e e sbe e e an e e b e e sbn e e sn e e b e e

INEPEYEHb (KOAUMD®UKATOP) PACITPEAEJIEHHBIX 10 KIIACCAM ITPOBEPAEMBIX
TPEBOBAHMII K PE3VJIbLTATAM OCBOEHUS OCHOBHOI OEPA30OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA3OBAHNA U DJIEMEHTOB

COIAEPKAHUS TIO DUIMIKE ......ooiiiiiiiiiiieiic it

[IEPEYEHbD (KOJAN®UKATOP) PACIIPEJEJIEHHBIX I10 KJIACCAM ITPOBEPSIEMbBIX
TPEBOBAHUM K PE3YJIBTATAM OCBOEHN I OCHOBHOM OBPA30OBATEJIBHOU
[TIPOTPAMMBI OCHOBHOI'O OBIIET'O OBPA3BOBAHMS U DJIEMEHTOB COJEPXXAHUS
TIO DUIBUIKE ...ttt ettt ettt et e st e s e e e et en e e e et en e e e et e e e e en e e et en e e esen e eeeennen

[Iposepsiembie Ha OI'D no ¢pu3uke TpeOOBaHUS K pe3yIbTaTaM OCBOEHHUSI OCHOBHOM
00pa30BaTeIbHON TPOTPAMMBI OCHOBHOTO OOIIETO OOPABOBAHHS .....vvevveerrieeressreanseessressseenseessnesnseesens

[lepedens 31eMeHTOB copepkaHus, MpoBepseMbIX Ha OI'D MO PUBHKE .......ccccvvvveiiiiiiiiiiciice



HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3nKe Ha ypOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUs COCTaBIEHA HA
OCHOBE IMOJIOKEHUH U TpeOOBaHUU K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTesibHOW Mporpammsbl, npeactaBieHHbix B ®I'OC 00O, a takxke ¢
yueTroM (enepanbHOil pabodeil mporpaMmbl BOCIUTAHUS U KOHIEHIUU MPENo aBaHus
yueOHOoro npeamera « Pu3nkay.

Copepxanne mporpamMmbl M0  (U3MKE HaAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOI I'PaMOTHOCTU OOYYAIOIINXCSI U OPTaHU3ALMIO U3YYECHHS (PU3UKHU
Ha JIeSITEeIbHOCTHOM OocHOBe. B mporpamme mo (huU3MKE YYUTHIBAIOTCS BO3MOKHOCTH
ydyeOHOoro mnpeamera B peanuzanuu TpedoBanuit PI'OC OOO Kk MmIaHUPYEMbIM
JUYHOCTHBIM M METANpEJAMETHBIM pe3ylibTaraM OOyUYeHHs, a TAKKe MEXIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAyUYHBIX YU€OHBIX MPEIMETOB Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMs.

[Iporpamma no (u3uke ycTaHaBIMBAET paclpejesieHne ydyeOHOTro Marepuania 1o
rojiaM oOy4denus (1o Kj1accam), IpeiiaraeT IpuMepHYIO MOCJIeI0BaTeIbHOCTh U3yUEHUS
TE€M, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COJIEPKAHUS U YUETe BO3PACTHBIX
0COOCHHOCTEH 00yJarOIUXCS.

[Iporpamma no ¢usuke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKON MOMOIIU
YUYUTENIO B CO3JaHUU paboueil MporpamMMsbl 0 y4eOHOMY MPEIMETY.

duznka SABISIETCS CHUCTEMOOOPA3YIOMUM JIJIi €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEXKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, Ouoisiorueit, actpoHoMuen u ¢usndeckoir reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPENOCTaBIseT HaumOoJiee SICHbIC
oOpa3ipl NMPUMEHEHHMs] HAYYHOIO MeETOoJla MO3HAaHMs, TO €CTh crnoco0a MOJIydeHHus
JOCTOBEPHBIX 3HAHUW O MUDE.

Onna w3 TIaBHBIX 3a1ad  (U3UYECKOro O0Opa3oBaHMS B CTPYKType OOIIEero
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOW rPaMOTHOCTH U UHTEpECa
K HayKe y OOy4aronuxcs.



Nzydenne (usmku Ha 0a30BOM YPOBHE MPEAINONAracT OBIAJCHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIINMH €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTbD:

Hay4YHO OOBSICHSATH SIBIICHUS,

OLICHHMBATh ¥ TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEOBAHUS;, HHTEPIIPETUPOBATD

JaHHBIE W  HUCIOJB30BaTh Hay4yHbIE JOKa3aTelIbCTBA
U1 TIOJTyYEHUS BBIBOJIOBY.

[enn n3yuenus GU3MKU HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUS OMPEIACIICHBI
B KOHIICTILIMU TMpemnojaBaHusi ydeOHoro mpeamera «Ddusmka» B 00pa30BaTEIbHBIX
OpraHu3ausIX Poccuniickon ®enepanun, pean3yIOIINX OCHOBHBIE
o011e00pa3oBaTeIbHbIC TPOTPAMMBI.

Lenu nzydyenus Gu3nuKu:

MpUOOpETEHNE HMHTEpEca M CTPEMJIEHUS OOYy4YaloIHUXCAd K HAyYHOMY H3YYEHUIO
OPUPOJIbI, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJE IO3HaHus M (HopMHpOBaHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS Kak pe3yibTara M3yYEHUS OCHOB
CTpOCHHS MaTepuu U (QyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

(opMupoBaHHE TPEJICTAaBICHUM O POIM (QU3MKU JUIsI  Pa3BUTHUS  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymeid mpodeccuoHaTbHON
NEeSATEIbHOCTH, CBSI3aHHON C (PU3MKOW, MOATOTOBKA K JalbHEiIIeMy 0Oy4eHHUIO B 3TOM
HaIPaBJICHUU.

JlocTikeHre 3TUX LieJied MporpaMMbl Mo (PU3UMKE HAa YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHMsI 00ECTIEYNBACTCS PELICHUEM CIIEIYIOIINX 3aa4:

npuoOpeTeHNe 3HAHWW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKHUX,
TETUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBIICHUSX;

NpUOOpETCHHE YMCHUH ONHCBHIBAaTh M OOBACHATH (UBHUYCCKHE  SBICHUS
C MCTIOIh30BAaHUEM TOJYICHHBIX 3HAHUI;

OCBOEHHE METOJOB PEIICHUsI MPOCTEHIINX PAaCUETHBIX 33aJau C HCIOJIb30BAaHUEM
duznyecKkux Mojenel, TBOPUYECKUX U MPAKTUKO-OPUECHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUU HAONIIONATh NPUPOJIHBIC SIBICHUS M BBINOJHITH OIBITHI,
nabopartopHble pabOThl W JKCHEPUMEHTANbHbIE HCCIEAOBAHUS C HCIOIb30BAaHUEM
M3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPUEMOB pabOThI ¢ HHpOpMaIUe (HU3NIECKOTO COJEPIKAHMS, BKITIOYAs
WH(GOPMALIMIO O COBPEMEHHBIX JIOCTIKEHUSX (U3UKH, aHAIU3 U KPUTHUUYECKOE
OIICHHBaHUE WH(OPMAITUH;

3HaKOMCTBO €O c¢epamMu TpodecCHOHATBHOW NEATEIbHOCTH, CBSI3aHHBIMHU C
($U3UKONH, W COBPEMEHHBIMH TEXHOJIOTHSAMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX
(u3nyecKoil HayKu.

OO1iee 4YMCIO YacoB, PEKOMEHIOBAHHBIX i1 M3ydeHUs (UMK Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HefIeNnt0), B 8 ki1acce — 68 yacos (2
yaca B HeJelno), B 9 kiacce — 102 yaca (3 yaca B HEJIeI0).



[IpennaraemMslii B mporpaMMe no pu3rkKe nepeueHb J1abopaTOPHBIX paboT U OTBITOB
ABJIIETCS PEKOMEHIaTENIbHBIM, YUUTEIb JEJIaeT BEIOOP MpHU MIPOBEIEHUH J1a00PaTOPHBIX
paboOT M ONBITOB C YYETOM HHAUBUAYAIbHBIX OCOOCHHOCTEM OOyyarolmuxcs, CIHCKa
AKCIEPUMEHTAIIBHBIX 3aJaHUl, PEIIaracMbIX B paMKaxX OCHOBHOTO I'OCYIApCTBEHHOIO
HK3aMEHa 10 (PU3HUKE.



COLEPKAHUE OBYUEHMUSA

7 KJIIACC
Pu3nKa U ee poJib B MO3HAHNH OKPY KaI0LIero Mupa
®usuka — Hayka o npupoxae. SAsmeHus npuponasl. Dusznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckue BeIMIUHbL. M3Mepenue pusndyeckux BeandnH. Gusndeckue npuoopsI.
[TorpemHocTs n3MepeHnii MexxayHapoaHasi CUCTEMA €AMHUIL.

Kak ¢usmka w©  gpyrue  €CTECTBEHHbIE HAyKd  HM3YYalOT  MPUPOY.
EcrecTBeHHO-HAYyYHBIN METO]T MO3HAHKS: HAOIIOACHUE, TOCTAHOBKA HAYYHOTO BOTIPOCA,
BBIJIBIDKCHUE TUIOTE3, IKCTIEPUMEHT MO MPOBEPKE TUIIOTE3, 00BICHEHUE HAOII0aeMOT0
sBieHus. Onucanue GU3NYECKuX SBJICHUM C ITOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnueckue, TEIIOBbIC, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPHkI U MPoLieypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
prudopoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre MEeHbI JeIeHNUs Kbl U3MEPUTEIHLHOTO TpHOopa.

N3mepenne paccTosHU.

N3mepenue o0beMa )KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MajbIX TEJ.

H3mepenue temmeparypbl MpH MOMOIIHN KHUIKOCTHOTO TEPMOMETpa M AaTunKa
TEMIIEPATYPHI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIIOTE3bl: JAATBHOCTD IMOJETa IIapHKa,
MyIEHHOTO TOPU30HTAIBHO, TEM OOJIbINe, YeM OOJIBIIIE BHICOTA ITyCKa.

IlepBoHaya/ibHbIE CBEICHUSI 0 CTPOEHUM BelIeCTBA

CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIbI, UX pa3Mmepbl. ONbITHI, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JIB>xkenue yactull BeuectBa. CBsi3b CKOPOCTH JABUKEHHUS YaCTHI] C TEMIIEPATypPOH.
BbpoyHnoBckoe nBmxkenue, nuddys3us. BzaumoaelicTBre 4acTuil BemecTBa: MPUTHKCHHUE
Y OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILECTBA: CTPOEHUE Ta30B, KUJIKOCTEH M TBEPIBIX
(Kkpuctamnuyecknx) Tei. B3auMocBsi3b MEXAy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHhpIX COCTOSTHUSX M HMX AaTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HabGmonenve sBneHul, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTAJIKWBAaHUEM
YaCTHI] BEIIECTBA.



Jlabopamophvie pabomul u onvimol
OreHka quamMeTpa aToMa METOZIOM PSOB (C HCTIOIb30BaHueM (hoTorpadmii).
OnbITHl 110 HAOTIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO MPUTSHKCHHSL.

JIBMKeHMe U B3AaUMOJAEHCTBHUE TeJl
Mexannueckoe nBuxeHue. PaBHoMepHOe 1 HepaBHOMEpHOE JBUKEeHNE. CKOPOCTb.
CpenHsist CKOpOCTh ITPU HEPABHOMEPHOM JIBUKEHUHU. Pacuer ImyTy U BpeMEHU IBUKEHUS.
SBneHue uHEPLMU. 3aKOH UHEpIMU. B3auMmoielicTBUE TeN KaKk TPUYMHA U3MEHEHHUS
CKOpPOCTH JIBMKE€HMS Tell. Macca Kak mMepa MHEPTHOCTH Tena. [IIMoTHOCTH BemiecTBa.
CBsi3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €/IMHHUIIE 00beMa BEIIECTBA.

Cuita kak XapakTepucTuka B3auMozeicTBus Ten. Cuiia ynpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ TOMOIIBIO TMHAMOMETpA. SBIICHUE TATOTEHUS U crJia TskecTu. Crna
TSKECTH Ha Apyrux raHerax. Bec tena. Heecomocts. CrioxkeHue cuil, HapaBiI€HHBIX
no oxHou mnpsimor. PaBHopeicTByromas cui. Cuna TpeHus. TpeHUe CKOJIbKEHUS U
TpeHHE NOKOs. TpeHue B Ipupoie U TEXHUKE.

Jlemoncmpayuu
Halnronenune MexaHM4ecKoro IBM>KEHHUS Tella.
N3mepenune CKOpoCTH IPSMOJIMHENHOTO IBUKEHUS.
HaGntonenue siBneHust HHEPIUU.
Hab6nronenue usmMeHeHus: CKOPOCTH MPY B3aUMOJICHCTBUH TE.
CpaBHeHHE Macc 10 B3aMMOJICHCTBUIO TE.
CrnoxeHue cui, HapaBJIEHHBIX MO OJHOM MPSIMOM.

JlabopamopHwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (IIAPUKa B KUIAKOCTH, MOJIEIH
AJIEKTPUUECKOTO aBTOMOOUJIS U TaK Jajiee).

Omnpenenenre CpeHe CKOPOCTH CKOJIbKEHUS OpycKa WM [IapUKa M0 HAKJIOHHOU
TUTOCKOCTH.

Omnpenenenre IOTHOCTH TBEPOTO TENA.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PaCTsHKEHUS (AehopMaIivy) MPy>KUHBI
OT MPHJIOKEHHOM CHJIBI.

OMnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHITBI TPCHHSI CKOJIBKEHHUS OT Beca Tella
U XapaKTepa COMPUKACAIONTUXCS TTIOBEPXHOCTEH.

JlaBJjieHHe TBepABIX TeJl, dKUIAKOCTel U ra3oB

Hanenue. CriocoObl yMeHBIIEHUS W yBEIMYEHMs nAaBiieHus. [laBrneHue rasa.
3aBUCHMOCThH JaBJICHUA raza oT o0beMa, Temneparypsl. llepenaua naBneHust TBEpIbIMU
TelaMH, JKMAKOCTSAMM M Taszamu. 3akoH llackamsa. IIHeBMaTMyeckue MalIUHBIL.
3aBUCHUMOCTh JIaBJICHHUS JKUAKOCTH OT TayOuHBL. ['HapocTatmueckuid mapajiokc.
CooOmaromuecs cocyabl. [ napaBinyeckue MEXaHU3MBI.

Atmocdepa 3emnum u  arMmocdepHoe aaBieHue. I[IpuyMHBI CyLIECTBOBAHMS
BO3aymHOM oOomouku 3emiu. Omneir Toppuuemnu. M3mepenune atmochepHOro



JaBJICHUA. 3aBUCHUMOCTh aTMOC(HEPHOTO JABJICHHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOc(hepHOTro J1aBJICHHUS.

JleficTBUE KUJKOCTH W Ta3a Ha MOTPY)KEHHOE B HUX Tesio. BrITankuaromias
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxorniaBanue.

Ilemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TeMIEpaTyphl.

[lepenaua qaBieHuUs! )KUIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocy/ibl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUS aTMOC(EPHOTO TaBICHUSI.

3aBUCHMOCTh BBITAJIKUBAIONICH CUJIBI OT OOBEMa MOTPY>KEHHOM YacTu Tena
Y TJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBITAJTKUBAIOIIEH CUIIBI BECY BHITECHEHHOM JKHUIKOCTH.

VYcnoBue 1aBaHWs TeN: IUIaBAaHWE WM TIOTPYXKEHUE Tel B 3aBHCHUMOCTH
OT COOTHOIIEHUS IUIOTHOCTEHN TE€Ja U KUAKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnegoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT oO0ObeMa NOTPYKEHHOU
B KUJKOCTb YaCTH TeJIA.

OrnpeneneHue BBITATIKUBAIONIEH CHUJIbI, NEUCTBYIOLIEH Ha TENO, MOTPYKEHHOE B
KUIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIONMICH CHJIbI, JICMCTBYIOIICH Ha TEJIO B
KUIKOCTH, OT MacChl Tena.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKHABAIOIIECH CHJIbI, JEUCTBYIOLIEH
Ha TEJIO B )KUJIKOCTH, OT 00beMa MOTPYKEHHOW B JKUJIKOCTh YACTH Te€Ja U OT IJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WM KOHCTPYMPOBAHHUE JIOAKUA U OIPEACIICHUE €€
IPy30II0ABEMHOCTH.

PaGoTa 1 MOIIHOCTD. JHEpPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTeie MEXaHU3MBI: pbluar, 0J10K, HAKJIOHHAs TJIOCKOCTh. [IpaBuiio paBHOBeCHs
peiuara. [lpuMeHeHHe mMpaBuia paBHOBECHs phluara K OJIOKY. «30J10TO€ MPaBUIIO»
mexanuku. Koadduiment nonesnoro aevictus (nanee — KIIJ[) mpocTbix MEXaHU3MOB.
[IpocTeie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas 3Heprusi. Kunernueckas u noreHuuanbHas 3Heprus. [Ipespamenue
OJIHOTO BHJA MEXAHUYECKOW OHHEPruu B JPyroi. 3aKOH COXPAHEHUS JHEPTUH
B MEXaHHUKE.

Jlemoncmpayuu
[Iprmepsl IPOCTHIX MEXAHU3MOB.



Jlabopamophvie pabomul u onvimol

OmnpeneneHuie pabOTbl CHIBI TPEHHs TMpPU PABHOMEPHOM JBIDKEHHHM Tela
110 TOPU30HTAILHOU MTOBEPXHOCTH.

HccnenoBanue ycaoBUi paBHOBECHS phIyara.

N3mepenne KII/] HaKIOHHON IUTOCKOCTH.

N3ydenne 3akoHa COXpaHSHHSI MEXaHUYECKON SYHEPTHH.

8 KJIACC

TenJioBbIe sIBJICHUA

OCHOBHBIE MOJOKEHUS MOJIEKYJSIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILECTBA.
Macca u pazmepsl aTOMOB ¥ MOJIEKYI. OIIBITHI, MOATBEPKAAOIINE OCHOBHBIE MOJIOKECHHS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Mopgenu  TBepAOro, JKHAKOTO W  Ta3000pa3HOrO  COCTOSHUM  BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHHWE CBOMCTB Ta3oB, >KHAKOCTEH U
TBEPJIBIX TEJI HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO-KMHETUYECKOU Teopun. CMaunBaHue
Y KallWJUIPHBIC SIBJIEHUA. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS YaCTHLL.
Buytpennsis sHeprus. CrocoObl M3MEHEHUsT BHYTPEHHEH 3HEpruu: Teruionepeaayda
U coBeplieHHe paldoThl. Buasl Temonepeauu: TEIIONPOBOJAHOCTb, KOHBEKIIMS,
M3JIy4YCHHUE.

KonuyectBo TemnoTel. YenpHas TEIJIOEMKOCTh BellecTBa. TermnooOMeH
U TEIJIOBOE paBHOBecHE. YpaBHEHHUE TeIIoBoro Oananca. [InaBnenue u oTBepaeBaHue
KpUCTAJUIMYECKUX BELIECTB. YJenbHas TeruioTa masieHus. [lapooOpa3zoBanue u
koHneHcanusl. HWcmapenme. Kumenwe. VYaenpHas Temiora IapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT aTMOC(HEPHOTO 1aBJICHHUS.

BrnaxxnocTtbs Bo3ayxa.

DHeprus TOIIuBa. Y IejibHas TEII0oTa CTOPaHUs.

[Tpunuunel padots! TemwmoBbix apurareneit KIIJ[ remnoBoro neuratens. TemnoBbie
JBUTATENM U 3alIATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpaHEHHUS U MPEBPAILCHUS SHEPTUH B TEIIOBBIX MpOIleccax.

Jlemoncmpayuu
Hao0mronenue 6poyHOBCKOTO JIBUYKEHUS.
Habmonenue nuddysumn.
Habmronenue sBiaeHui CMauyuBaHUS ¥ KalTWJUISIPHBIX SBJICHUM.
HaOmronenue TenioBoro paciimpeHus Ted.
N3menenue napnenus ra3a npu u3MeHeHn 00beMa 1 HarpeBaHUU UJTH OXJIQKICHUU.
[IpaBuia u3MepeHus: TEMIIEPATYPHI.
Bune! Tenonepenayun.
OxJtaykeHue Mpu COBEPIIIEHUN PaOOTHI.
Harpesanue npu coBepiiieHny paboThl BHEITHUMHU CHUJIAMH.
CpaBHEHUE TEIUIOEMKOCTEN Pa3IUYHbIX BEIIECTB.



HaOmronenne kumeuus.
Habmronenue noctossHCTBa TeMIIEpaTyphl MPHU TIJIaBJICHUH.
Moenu TeIUIOBBIX ABUTATEIICH.

JlabopamopHhwvie pabomul u onvimol

OnbITH IO 0OHAPYKEHUIO TEUCTBUS CHIT MOJICKYJISIPHOTO MPUTSKEHUS.

OnbITI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Omnpenenenue naBieHUs BO31yXa B OAJIJIOHE HIMPUIIA.

OnbITHl, NEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJICHUS BO3JlyXa OT ero o0bnema
Y HArpEBaHUA WIN OXJIAXKICHUS.

[IpoBepka TrUIOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJIOMKA SKUIAKOCTH
B TEPMOMETPUYECKON TPyOKE OT TeMIIEPATYPHI.

Hab6nronenue n3MeHeHusi BHyTpEHHEH SHEPTUU Teja B pe3yJIbTaTe TeIuionepeaaun
1 paOOThl BHEIIHUX CHI.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMENIMBAHUU XOJIOAHOW U ropsuen
BOJIBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOH TMPH TEIJIO0OMEHE
C HarpeThiM METATUYECKUM LUITUHAPOM.

Onpenenenue y1eIbHON TEMIIOEMKOCTH BEIIECTBA.

Hccnenosanue npouecca UCIapeHus.

Ornpenenenre OTHOCUTENIBHON BIAKHOCTH BO3AyXa.

Ornpenenenue ynebHON TEMIOTHI IJIaBIECHUS JIbA.

JJIeKTPUYECKHE U MATHUTHBIE SIBJICHUS

OnexkTpuzaums Tenl. J[Ba poaa dSIEKTpUYECKHMX 3apsiaoB. Bzaumopeincrtaue
3apsKeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CUJTBI B3aUMOEHCTBYS 3apsSyKEHHBIX T
OT BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKIY TEIIAMH).

Onextpuyeckoe mnosie. HampspkeHHOCTh  3nekTpuyeckoro mnois.  IIpuHnmn
CYHEPHO3ULINH JIEKTPUUECKUX TT0JIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn »snekTpudeckux 3apsAnoB. OJIEMEHTAPHBIA JJIEKTPUYECKUM  3apsl.
Crpoenue atoma. IIpoBOAHMKH M NHUAIEKTPUKH. 3aKOH COXPAHEHHUS JJIEKTPUYECKOIO
3apsja.

DNEeKTPUYECKUNA TOK. Y CIOBHSI CYIIECTBOBAHUS AIEKTPUUECKOro Toka. MlcTouHnKu
MIOCTOSIHHOTO TOKa. JIeHCTBHS SJIEKTPUYECKOrOo TOKa (TEIJIOBOE, XHUMHYECKOE,
MarHUTHOE). DIEKTPUUYECKUN TOK B KUIKOCTAX U razax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpudyeckoe HanpspkeHrne. COnpoTUBIIEHUE
MIPOBOJIHUKA. YJIEJbHOE COINPOTHUBJIECHUE BenlecTBa. 3akoH Oma g y4dacTKa LEIH.
IlocnenoBarenpHOE U MApALIEIBHOE COEIUHEHNE ITPOBOIHUKOB.

PaboTta 1 MOLTHOCTB 1EKTPUUYECKOTO TOKa. 3aKoH J[xoyns—Jlenua. Dnekrpuuyeckue
LENH U TOTPEOUTEH IIEKTPUUECKON S3HEPTUU B ObITY. KOpOTKOE 3aMbIKaHUE.



IlocTtostHHBIE MarHuThl. B3ammonencTBHE MNOCTOSHHBIX MarHuToB. MarumTHOE
nosje. MarHuTHOE Mojie 3eMJIM U €ro 3HaueHHe ISl sKu3HU Ha 3emiie. OnbIT DpcTena.
MarauTHoe ToJI€ 3JICKTPUUECKOro TOoKa. IIpuMeHeHUe 3JIEeKTPOMArHUTOB B TEXHHKE.
JlelicTBE MAarHUTHOTO TOJSl HA TIPOBOJIHUK C TOKOM. DJIEKTPOJIBUTaTElb MOCTOSHHOTO
Toka. Mcmnonb30BaHUE  JJIEKTPOJBUTATENECd B TEXHUYECKUX  YCTPOMCTBaAxX
Y Ha TPAHCIIOPTE.

Onbitel @apanes. SBiaeHue 3JIeKTpOMarHUTHOM uHHAyKuuu. [IpaBuiio JleHna.
Dnektporeneparop. CrnocoObl MOTyUYEHHUS SJIEKTPUUECKOM SHEPTUU. DIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Jlemoncmpayuu
DJIeKTpU3alus Tell.
JIBa posa 3JIEKTPUUYECKHUX 3aPAI0B U B3aUMOJICCTBUE 3aPSIKEHHBIX TEII.
YCTpONCTBO U ICUCTBUE IJIIEKTPOCKOTIA.
DIIEKTPOCTATUYECKAS MHIYKIUSI.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpoBOTHUKY Y TUAJIEKTPUKHU.
MoaenupoBaHHU€E CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOoYHMKM TTOCTOSTHHOTO TOKA.
JIeCTBHS SIEKTPUUECKOTO TOKA.
DJIEKTPUYECKUM TOK B )KHIKOCTH.
["a30BbIit pa3ps.
HN3mepenune cuiibl TOKa aMIIEPMETPOM.
N3mepenue 31eKTpuyecKoro Harps>KEHUST BOJIbTMETPOM.
Peocrar 1 MmarazuH COpOTUBIICHUHN.
BzanmopaercTBre NOCTOAHHBIX MArHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3/ICJICHUS TOJIOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OnbIT Opcrena.
MarauTHOE 1oJIe TOKa. DJIEKTPOMArHUT.
JlericTBME MarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOT'O TOKA.
UccnenoBanue ABIEHUS IEKTPOMArHUTHON HHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTh HallPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHMS.
DJIEKTPOrE€HEePATOP MOCTOSIHHOTO TOKA.

JlabopamopHwvie pabomul u onvimol
OnbITHI 110 HAOIIOICHUIO YIIEKTPU3AIUHU TeJ MHIAYKIIMEH U TIPU COTPUKOCHOBEHUH.
HccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOJTHUKHU U JTUDJICKTPUKH.
COopka 1 mpoBepKa pabOThI MEKTPHUECKOH IETH MOCTOSHHOTO TOKA.
W3mepenue u peryanpoBaHUe CUJIBI TOKA.



N3mMepenune u peryampoBaHue HaIPSKEHUS.

HccnenoBanme  3aBUCUMOCTH  CWJIBI  TOKa, MAYIIETO  4YE€pe3  PE3UCTOP,
OT CONPOTHUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

OnbIThl, NEMOHCTPUPYIOIIHME 3aBUCUMOCTb JJIEKTPHYECKOTO  COMPOTUBIICHUS
MPOBOJIHUKA OT €T0 JUIMHBI, IJIOMIA ITONEPEYHOr0 CEUCHUSI U MaTeprala.

[IpoBepka npaBuiia CIIOKEHUS HAIPSYKEHUM MIPU MMOCJIEI0BATEIILHOM COEUHEHUN
JBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETbHOM COETMHEHUN PESUCTOPOB.

Onpenenenue pabOThI AJIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

Ornpenenenrne MOITHOCTH AIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

UccnenoBanue  3aBUCUMOCTM  CWIBI  TOKAa, MAYLIErO 4Yepe3  JIAMIIOYKY,
OT HAIIPSDKEHUS Ha HEW.

Onpenenenue K111 HarpeBaTens.

HccnengoBanne MarHuTHOTO B3aMMOJEHUCTBUSI IIOCTOSIHHBIX MArHUTOB.

N3yueHrne MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MpU HUX OOBEIUHEHUU
Y pa3/ICICHUN.

HccnenoBanue 1eMCTBUS ANEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS KaTYIIKH
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3ydeHune neicTBUsI MArHUTHOTO TOJIsI HA IPOBOAHUK C TOKOM.

KonctpynpoBanue 1 uzydeHue padoThl AJIEKTPOBUTATENS.

Nsmepenue KII/I anekTpoaBUrareibHONM yCTaHOBKH.

OnbITHI O UCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOW UHIAYKIIUU: UCCIEAOBAHUE
W3MEHEHUM 3HAYCHUS U HAITPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexann4yeckue siBJICHUSA

Mexanuueckoe  JABWKEHHE. MarepuasiibHas  Touka. (Cucrema  oTcyera.
OTHOCHUTENIBHOCTh ~ MEXAaHMYECKOTO  JBWKEHHsS. PaBHOMEpHOE MNPSAMOJIMHENHOE
nBkeHue. HepaBHOMepHOe mpsAMOJIMHENHOE ABWkeHne. CpeaHsis W MIHOBEHHas
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOE NBIKeHHEe. CBOOOIHOE TIaIeHHE.
Omnpbitel ['anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpaunieHwus.
JIuHenHas u yriioBasi CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepsoii 3akoH HrproTroHa. Bropoit 3akoH Hprotona. Tperuit 3akoH HbroroHa.
[IpuHIMI CyTIEpIIO3ULIMU CUIL

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHMs: CWJIa TPEHHS! CKOJIBKEHHS, Cuja
TPEHMUS IIOKOsI, APYTUE BUIBI TPEHHUS.

Cuna TsDKeCTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOHOTO MaICHUsI.
JBuxenue miuaHer Bokpyr CoisHua. IlepBas kocmuueckass ckopocTs. HeecomocThb
U [IEPETPY3KHU.



PaBHOBecue MmarepuasibHON TOuku. AOCOMIOTHO TBepAoe Teno. PaBHOBecue
TBEPZOTO TeJIa C 3aKPEIIEHHOM OChIO BpalleHuss. MoMeHT cuibl. LIeHTp TsxecTn.

Nmnynsc Tema. W3meHeHune wummynbca. Mmmynbe cuiibl. 3aKOH COXpaHEHHMS
nMIyJbca. PeakTuBHOE ABMKEHHE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TshKecTH, YyNPYrocTd, TPEHUS.
Cas13b sHEpruu u padboThl. [loTeHnnanpHast SHEPTHs TeNa, MOAHITOrO HaJl TOBEPXHOCTHIO
3emud. [loTeHmanpHas sHeprus cxaTou npyxunbsl. Knunernueckas sueprus. Teopema o
KHMHETUYECKOW SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

Halnronenne MeXaHWYECKOro JBWKEHUSI Tella OTHOCUTEIBHO Pa3HbIX Tel
OTCYETA.

CpaBHeHUeE MyTel U TPACKTOPU IBH>)KEHUSI OJHOTO U TOTO € TeJIa OTHOCUTEIBHO
Pa3HBIX TEJ OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHHUSI HPSIMOJIMHEMHOTO JBUKEHUS.

HccnenoBanue mpu3HakoB paBHOYCKOPEHHOT'O JBUXKEHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HaGmoneHnne MeXaHWMYECKUX SIBJICHHM, MPOUCXOASIIMX B CHCTEME OTCYeTa
«Tenexka» pu ee paBHOMEPHOM M YCKOPEHHOM JIBIDKEHHH OTHOCUTEIHHO KaOWHETa
(du3uKH.

3aBUCUMOCTb YCKOPEHHS TEJIa OT MAcChl TEJIa U ICHCTBYIOIIEH HA HETO CHJIBI.

HaOnronenue paBeHcTBa CUJl IPU B3aMMOICHCTBUM TEJI.

N3mMeHeHune Beca Tena npu yCKOPEHHOM JIBUKEHHM.

[leperaua uMimysnbsca npy B3anMOJIECUCTBUU TEN.

[IpeoOpazoBanus SHEPTUU NPU B3aUMOACHCTBUU TEI.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECICTBUH.

CoxpaHeHne UMITyJIbca IIPU a0COJIFOTHO YIIPYTOM B3aUMOICHCTBUH.

HaGnronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHrue MEeXaHUYeCKOM SHEPTUH MpHU CBOOOTHOM I/ ICHUH.

CoxpaHeHHe MEXaHWYECKOM HSHEpruu IMpU JBWXKEHUM Tela MOJ JACHCTBUEM
IPY>KUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyupoBanue Tpakrta [Jis pa3roHa ¥ JaJdbHEHIIEro paBHOMEPHOTO ABMIKCHUS
IIIAPUKA WA TEJICIKKH.

OnpeneneHne CpeHEe CKOPOCTH CKOJIBKEHUS OpyCKa WIIM JBIDKEHUS IapHKa
10 HAKJIOHHOM TUIOCKOCTH.

OnpeneneHne YCKOPEHUs TeJa MPH PaBHOYCKOPEHHOM JIBUKEHHHM 110 HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH IPU PaBHOYCKOPESHHOM JIBHKCHHH
0e3 HayaIbHON CKOPOCTH.



[IpoBepka THUIOTE3BI: €CIM TPHU PABHOYCKOPEHHOM NBIDKCHHHM 0O€3 HavYabHOMN
CKOPOCTH ITyTH OTHOCATCSI KaK PsiJT HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE TTPOMEKYTKU
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKECHHS OT CHJIBI HOPMAaJIbHOTO
JTaBJICHHUS.

Omnpenenenre ko duIreHTa TPEHNUS CKOTBKCHUS.

Omnpenenenre KECTKOCTU IPYKUHBI.

Onpenenenrie pabOThl CWIBI TPEHHsS TP PABHOMEPHOM JIBIDKEHUU Tela
10 TOPU30HTAIBHON TTOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C HCIOIb30BAHUEM
HEITOABMKHOTO W TTOJBHKHOTO OJIOKOB.

N3yueHune 3akoHa COXpaHEHUS SHEPTUU.

MexanuyecKkue Koj1e0aHus U BOJIHbI

KonebarenbHoe naBmwxeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUI: MEepHoL,
4acToTa, aMIUINTyZa. MareMaTH4eCcKuil W TpYKUHHBIA MasTHUKHU. [IpeBpainenune
SHEPTUM MPHU KOJIeOATETbHOM IBUKEHUH.

3aryxaromue koneOaHusi. BeiHykaeHHble koneOanus. Pesonanc. Mexannueckue
BOoJIHBL. CBOICTBA MeXaHWYeCKUX BOJIH. lIpojosibHBIE M monepedHsle BONHBL. [{nuHa
BOJIHBI U CKOPOCTh €€ paclnpoCTpaHEHUs. MexaHW4YecKue BOJIHBI B TBEPIAOM TeEIIE,
CEHNCMUYECKUE BOJIHBL.

3ByK. I'poMKOCTh 3ByKa U BbicoTa ToHA. OTpaskeHue 3Byka. IH(ppa3ByK U yIbTpa3ByK.

Jlemoncmpayuu
Habmronenue xonebanuit Te Mo 1eMCTBUEM CUIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpanenue mpo10JIbHBIX U IOTIEPEYHBIX BOJIH (Ha MOJIEIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI PE30HAHC.

Jlabopamophwvie pabomul u onvimol

OnpepeneHre 4acTOThl U Mepro/ia KoeOaH!ii MaTeMaTHIeCKOro MasTHHKA.

OnpeneneHne 9acTOThl ¥ TIepro1a KoJIeOaHUi MPY>KWHHOTO MasTHHKA

HccnenoBanue 3aBHCHMOCTH TEpHoa KojeOaHUi MOJBEIICHHOTr0 K HUTH Tpy3a
OT JUITMHBI HUTH.

HccrnenoBanne 3aBHCHMOCTH  TepHOJa KOJICOAHHWH MPYKUHHOTO MasTHHKA
OT Macchl Ipy3a.

[TpoBepka HE3aBUCHUMOCTH TEepHOaa KoJeOaHHH Ipy3a, MOABEIICHHOIO K HHTH,
OT MaccChl Ipy3a.

OMnbBITEL, JIEMOHCTPUPYIONIUE 3aBUCHMOCTH IEpPHOAA KOJICOAHHWH TPY>KUHHOTO
MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

N3mepenune yCKopeHus: CBOOOTHOTO TTa/ICHHS.



3J'leKTp0MaFHI/ITHOC IMOJI€ 1 JJIEKTPOMAIrHUTHBIC BOJIHDI

BHGKTPOMB,FHI/ITHOG ITIO0JIC. QHGKTpOMaFHI/ITHLIC BOJIHEI. CsoiicTBa
QJICKTPOMAroHuTHBIX  BOJIH. [Ixama SJICKTPOMAIrHUTHBIX BoiH. Mcnoab3oBaHue
QJICKTPOMAIrHUTHBIX BOJIH JJIA COTOBOM CBSI3H.

SHCKTPOMaI‘HI/ITHaSI Impupoaa CBCTa. CKOpOCTL cBeTa. BomHOBBIE CBOMICTBA CBETA.

Ilemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3yuyenue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIIBHOTO Tese(oHa.

CBeToBbI€ IBJICHUSA

JlyueBas mogmenn cBera. Mcroununkum csera. [IpsAmosMHENHOE pacnpOCTpaHEHHE
ceera. 3armenuss Connua u Jlywel. Otpaxkenue cBera. Ilmockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

[Ipenomnenue cBera. 3aKOH npesioMiieHus cBeTa. [loHOe BHyTpeHHEE OTpakeHne
cBeta. Mcnonb30BaHuE OJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOAAX.

JIunza. Xopn nydeit B nuH3e. Ontuyeckas cucrema ¢oToanmnapara, MUKPOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. biim3opyKoCcTh U 1adbHO30PKOCTb.

Pasznoxenue 6enoro csera B ciektp. OnbiTel HetoToHa. Cl0KeHHE CIEKTPaIbHbBIX
uBeToB. /ucnepcus cera.

Jlemoncmpayuu
[IpsiMonMHEHOE PaCcPOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuenne n300pa>keHU B IJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTHYeCKU CBETOBO/I.
Xon nyuei B coOuparonieit JInH3e.
XO0J1 Iy4el B pacCeUBarOLIEH JTUH3E.
[Tomyuenune n300paskeHUi ¢ MOMOIIBIO JIUH3.
[Tpunuun nevictBus poroanmnapara, MUKpOCKOIA U TEJIECKOMA.
Mopens rinasa.
Paznoxenue 6emoro cBeTa B CIEKTP.
[Tonyuenue Genoro cBeTa Mpu CJIOKEHUH CBETa Pa3HBIX 1[BETOB.

JlabopamopHhvie pabomul u onvimol
HccnenoBanue 3aBUCHMOCTH YIJIa OTPaKeHUsI CBETOBOIO JIy4da OT YIJIa HaJCHHUS.
W3ydeHne XxapaKTepUCTHK U300paskeHUs IIpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH yIJIa MPEIIOMIICHHSI CBETOBOTO JIy4a OT YIJIa IaJACHHS
Ha TPaHUIIC «BO3TYyX—CTEKIION.



[Tomy4yenue n3o0pakxeHUi ¢ TOMOIILI0 COOUPAIOIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3HI.
OnBITHI IO Pa3IOkKEHUIO OEIOr0 CBETA B CHEKTP.

OnbITEl IO BOCHPUSITUIO I[BETA MPEAMETOB MPU UX HAOIIOJCHUM Yepe3 IBETOBBIC

(UIBTPHI.

KBanToBbIe siBJICHUA

Onwitel  Pesepdopna u muanerapHas mozenb atroma. Moxens atoma bopa.
Hcenyckanne u norsomeHue ceera aromoM. KBanTel. JInHenyaTsie COEKTPEI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-u3nydeHus. CTpoeHHEe aTOMHOTO Spa.
Hyknonnas mogens atromuoro sijpa. M3oronsl. PaguoaktuBHele npepamienus. [lepuon
[0JIypacIaia aTOMHBIX SEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHHUs 3aps0BOTO0 U MAaCCOBOI'O YUCEN. DHEPTHS
CBA3M aTOMHBIX szep. CBs3b Macchl W SHEpruu. Peakuuu cuHTE3a W JIENEHUs sIep.
Ncrounnku sHeprun CoaHUa U 3B€37.

AnepHas »Hepretuka. JleMCTBUS pagUOAKTUBHBIX HW3JIyYEHHM Ha JKHUBBIC
OpPTraHHU3MBI.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHS U MOTJIONICHUSI.
CrexTpbl pa3aM4HbIX Ta30B.
CnekTp Bojgopoaa.
HaGnronenue tpekoB B kamepe Bunbcona.
PaboTa cueTurka MOHU3UPYIOIINX U3TyUEHUH.
Perucrpanus u3nydeHus: IpUPOJHBIX MUHEPATIOB U MPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaGnronenue CriiomHbIX U IMHEWYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanue TPEKOB: M3MEPEHHE SHEPTHMH YACTHIBI 110 TOPMO3HOMY ITyTH
(no dotorpadusam).

N3mepenue painoakTHBHOTO (hOHA.

IHoBTOpUTEIBbHO-0000 IAKOIIHIT MOTYJIb

[ToBTOpUTENHEHO-0000IAIOMINN MOTYJIb MPETHA3HAUCH [JIi CHUCTEMaTH3aIluu |
00001IIeHHSI TPEMETHOTO COJCP)KAHUS U OTBITA JACITCIBHOCTH, MPUOOPETEHHOTO TMpH
W3YYCHUH BCEro Kypca (u3WKM, a Takke U1 TOJATOTOBKM K OCHOBHOMY
rocyJapCTBEHHOMY 9K3aMEHY MO (PU3UKE ISl 00YUaAIOIINXCsl, BRIOPABIITNX 3TOT YUSOHBIH
peIMeT.

[Ipy wW3y4YeHHH NaHHOTO MOMYJSI PEATU3YIOTCS M CUCTEMATH3UPYIOTCS BHJIBI
NeSTETbHOCTH, HAa OCHOBE KOTOPBIX OOECMeYMBaeTCs JOCTIKCHHE TMPEAMETHBIX
M METalpeJIMETHhIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMHUpYETCs
€CTECTBCHHO-HAYYHAsl TPAaMOTHOCTh. OCBOCHHE HAyYHBIX METOJOB HCCIIEIOBaHUS
SIBJICHUM TIPUPOJIBI | TEXHUKH, OBJIAJICHIE YMEHUSIMH OOBSICHATh (DU3NIECKUE SIBIICHUS,



NPUMEHSAA MOJYyYEHHbIE 3HAHWS, pEIaTh 3aJaud, B TOM YHUCJIE KayeCTBEHHBIE
Y DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO AEATENBHOCTHBIN XapaKkTep JaHHOTO MOAYJISI PEaIu3yeTCs 3a CUET
TOT'0, YTO OOYYaIOLIMECS BBINOIHSIOT 331aHUs, B KOTOPBIX UM NIPEAJIAraeTcs:

Ha OCHOBE IOJyYEHHBIX 3HAHUN PaclO3HABATh U HAy4YHO OOBICHATH (PU3NUYECKUE
SABJICHUS B OKPYKAIOLIEN IPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAyYHbIE METObI HCCIIEAOBAHUS (DU3UUECKUX SIBICHUN, B TOM UHCIIE
JUTSl IPOBEPKHU TMIIOTE3 U MOJTYYEHUSI TEOPETUYECKUX BBIBOJOB;

OOBSCHATh Hay4YHbIE OCHOBBI HanmOoOJee BaXXHBIX JOCTHKEHUH COBPEMEHHBIX
TEXHOJIOTUHA, HAIpUMEpP, IPAKTUYECKOIO HCIIOJIB30BAHUSA PA3IUYHBIX HCTOYHHKOB
SHEPIrUU Ha OCHOBE 3aKOHA IPEBPALIEHUS U COXPAHEHHSI BCEX U3BECTHBIX BUI0OB SHEPTHUH.

Kaxnasd U3 TeM AAaHHOTO MOJIYJI BKJIIOYAET JKCIEPHMEHTAIBHOE HCCIIEIOBAaHUE
oboOmaromero xapakrepa. Mojynb 3aBepiliaeTcsl MPOBEIACHUEM JIUArHOCTHYECKON U
OLICHOYHOH paboThl 3a KypC OCHOBHOT'O 00111ero 00pa3oBaHMUsl.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

N3yuenne (u3Mku Ha ypOBHE OCHOBHOI'O OOIIEro 0oOpa3oBaHUsl HAMPABICHO
Ha JIOCTMXKEHHME JIMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX 00pPa30BaATEIIbHBIX
PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHuss (pu3Mkm Ha YpOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUS
y o0y4aronierocst 0yayT chopMUpOBaHbI CIEIYIONTUE TNYHOCTHBIE PE3YyIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3nUecKoil HayKu;

LIEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHUSIM POCCUICKUX YUEHBIX-(DU3HKOB,

2) rpaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'O BOCTIMTAHMSI:
FOTOBHOCTh K AaKTHMBHOMY Y4YacTUIO B OOCYXKJEHUU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHHUHN (U3UKH;
OCO3HaHHE BAXKHOCTH MOPAIbHO-3TUUYECKUX MPUHIUIIOB B IESITEILHOCTH YYEHOTO;

3) 3CTEeTHYECKOT0 BOCIIUTAHUS
BOCIIPUATHE OCTETHUCCKMX KAUeCTB (PM3MYECKONM HAyKH: €€ TapMOHHYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 TO3HAHMS:

OCO3HaHHWE IEHHOCTH (U3MYECKOM HAayKH KaK MOIIHOTO MHCTPYMEHTa TMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHUM, BaXKHENIIEH COCTABIIAIOILIEH KYJIbTYPHI;

pa3BUTHE HAy4YHOW JIFOOO3HATENIIBHOCTH, HHTEpeca K HCCIIEI0BATEIbCKON
NEATEIIbHOCTH;

5) popMupoBaHNs KYJIbTYPHI 3I0POBbS U YMOIUOHAIBHOTO (JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MUPE, BAXKHOCTH MTPaBUJI O€30M1aCHOTO MOBEICHUSI HA TPAHCIIOPTE, Ha
JOpOTaX, C JMEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B IOMAITHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTHh HaBbIKa pedICeKCUH, NMPU3HAHKUE CBOETrO MpaBa Ha OMIMOKY U
TaKOTO0 )K€ MpaBa y APyroro 4ejaoBeKa;

6) TPY10BOT0 BOCIIUTAHUS:

AKTMBHOE y4YacTHE B pEIICHMM IPAKTHYECKMX 3ama4 (B paMKaX CeMbH,
00pa3oBaTeIbHON OpraHu3aliy, HACEJIEHHOI0 TyHKTa, POJIHOIO Kpast) TEXHOJOIHYECKOM
¥ COLIMAIILHON HAIIPaBJIEHHOCTH, TPEOYIOIUX B TOM YHMCJIE€ U (PU3MYECKHUX 3HAHMIA;

UHTEPEC K MPAKTHUECKOMY H3YUYEHHUIO IPO(ECCHA, CBA3AHHBIX ¢ (PH3HUKOIA;



7) 3K0JI0OrH4eCKOr0 BOCIIUTAHMSI:

OpHCHTAaIlMs Ha TpUMEHEHNEe (PM3UYECKUX 3HAHUH JUI PENICHHS 3a7a4 B 00acTu
OKpY aloIllel Cpeibl, IJIaHUPOBAHUS MMOCTYIKOB U OIIEHKU UX BO3MOHBIX IMOCIEACTBUI
JUISL OKPY’KAIOILIEN CPEbI;

OCO3HaHMeE TII00ATBHOT0 XapaKkTepa HKOJIOTHYECKUX TPOOIeM U Iy TeH UX PEIICHHUS;

8) ananTanuu K N3MEeHSIONIMMCS YCJIOBUSIM COIUATBLHON M MPHPOIHON Cpebl:

NOTPEOHOCTH BO B3aUMOJICHCTBUHU TPU BHITIOJHEHUH HMCCIEAOBAHUN U MPOCKTOB
(¢u3nYecKoil HaITPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTUX;

HOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUUECKYIO JESITEIbHOCTD;

MOTPEOHOCTH B POPMHUPOBAHUHN HOBBIX 3HAHUI, B TOM Uncie (GOpMYyIUpOBaTh UIEH,
HOHATHUSA, TUIIOTE3bI O PU3NUECKUX 0OBEKTAX U SBJICHUSAX;

OCO3HaHUE Ne(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B o0nacTu
(duzuKwy;

IUIAaHWPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUM HOBBIX (DU3MUECKUX 3HAHMIA;

CTPEMJICHHE AHAJIM3UPOBATH M BBISBIATH B3aMMOCBSI3U IPUPOJIBI, OOLIECTBA
Y SKOHOMMKH, B TOM YHCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOMX JICWCTBUI C YYETOM BIIMSHHUS HA OKPYKAIOIIYIO CPEAY, BO3MOKHBIX
IJ1I00aJIbHBIX MOCTIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare u3ydyenHus (UMK HAa YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
y oOyuatomerocst OyayT chopMupoBaHbl MeTaNpeAMETHBIE PE3yJIbTaThl, BKIIOYAIOITUE
MO3HABATEIIbHBIE ~ YHUBEpCadbHbIC  y4eOHBIE  NEHWCTBHS,  KOMMYHHUKATHBHBIC
YHUBEPCATBHBIC YUeOHBIC JCHCTBYS, PETYJIATUBHBIC YHUBEPCATbHBIC YIeOHbIC IEHCTBUSI.

ITo3HaBaTeIbHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilCTBHUS
ba3oBble JJoruueckue aelicTBUA:

BBISIBIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKKA OOBEKTOB (SIBICHUN);

yCTaHABJIMBaTh  CYIIECTBEHHBIM  MpU3HAK  KJIacCUUKAIMKA,  OCHOBAHUS
JU1s1 OOOOIIICHUS U CPABHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHUS B pacCMaTPUBAaEMbIX (haKTax, TaHHBIX
Y HAOJIIOJICHUSIX, OTHOCSIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBIISITh TPUYMHHO-CJICACTBEHHBIC CBS3M NPH M3YYCHHH (U3HUYECKUX SIBJICHUI
U TIPOLECCOB, MPOBOAUTH BBIBOABI C MCIOJIB30BAHUEM JCAYKTUBHBIX U WHIAYKTUBHBIX
YMO3aKJIFOUEHUM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX (PU3MUECKUX BEJIMUUH;

CaMOCTOSITEJIbHO BBIOMpaATh CIOCOO pelieHus ydeOHoW Quanueckoil 3amauu
(cpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIICHHUSI, BLIOOP HAaNOOJIee TTOIXOIAIIETO C yIeTOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccieaoBaTe/ILCKHeE AeCTBUSA .
HCMOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUSI;



MPOBOAUTL IO CaMOCTOATEIIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIN
bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3UUECKOTO SIBJICHUS;

OIICHUBATh Ha MPUMEHUMOCTD ¥ JOCTOBEPHOCTHh MH(OPMAIIHIO, TOTYICHHYIO B XOIC
WCCIICIOBAHUS WM DKCIIEPUMEHTA;

CaMOCTOSTEIbHO (OPMYIHPOBAaTH OOOOIICHHWS W BBIBOJALI 10 pe3yJbTaTaM
IPOBEICHHOI'0 HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE NalbHEHIIee pa3BUTHE (PU3MUECKHX IPOIIECCOB, a
TAK)K€ BBIIBUTAaTh MPENANONOXKEHUS 00 MX Ppa3BUTUM B HOBBIX YCJIOBUSIX U
KOHTEKCTaXx.

Pabora ¢ undpopmanmeii:

MPUMEHSATh Pa3UYHBIC METOMABI, HWHCTPYMEHTHI W 3alpOChl TPH TIOWCKE
U oTOOpe MH(pOpPMAIUU WIH JAHHBIX C YYETOM MPEJI0KEHHON y4eOHOM (puznueckon
3aa4u;

aHAJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HHTEPIPETHPOBATH  HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM TIPEACTABICHIS;

CaMOCTOSTENIbHO BBIOMpATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHHUs HHPOpMaLUU
U WUTIOCTPUPOBATh pEIIaeMbIe 3a/Jadd HECIOXKHBIMH CXEMaMH, JHarpaMMaMu, WHOU
rpauKoi U UX KOMOWHAIIUSAMH.

KoMMmyHuKkaTHBHBIE YHUBEpPCAJbHbIE Y4eOHbIE eHCTBHUS
Oo0menue:

B Xo7e OOCYXJeHus yuyeOHOro marepuaia, pe3yiabTaToOB JIa0OpaTOPHBIX paldoT
U MIPOEKTOB 33]1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBbI U BHICKA3bIBaTh UICH,
HaIleJICHHBIC Ha PEIICHHE 3aa91 U TTOIIep KaHue OJ1aroenaTeIbHOCTH OOIIECHUS;

COTIOCTaBIIATh CBOM CYXKICHHS C CYXJACHHSIMH JPYTHX YYaCTHHKOB JHAjIoOra,
oOHapy>XUBaTh Pa3IMUME U CXOJCTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHBMEHHBIX TEKCTAX;

nyOJUYHO TIPEACTABIIATH PE3YNBTAThl  BBITIOJHEHHOTO (DU3HYECKOTO OIBITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBMecTHasI 1eATEJIBHOCTD (COTPYAHHYECTBO):

MMOHUMATh M UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHHOW U WHIUBUYyaIbHON pabOThI
MIPH PEIIeHNN KOHKPETHON (hM3UUECKOM MPOOIEMBI;

NPUHAMATH I[IETTH COBMECTHOW NEATETHHOCTH, OPTaHM30BBIBATH NIEHCTBUS IO €€
JOCTUKEHHIO: PaCIpeNlesTh pOJid, 00CYKAaTh MPOLECCHl U PEe3yJbTaThl COBMECTHOU
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTAs KA4eCTBEHHOTO PE3YJIbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPAMHUPYS CBOM JCUCTBUA C APYTUMHU WICHAMHU KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa B OOIMMUHA TPOAYKT MO KPUTEPUAM,
CaMOCTOSITENIbHO C(OPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUS.



PeryjsiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIe JeMCTBUA
Camoopranmsamnus:

BBISIBIIATh MPOOJIEMBI B JKM3HCHHBIX W YYEOHBIX CHTYaIUAX, TPEOYIONTUX IS
penieHust GU3NIECKUX 3HAHUH;

OPUEHTUPOBATHCA B PA3IMYHBIX MOJX0daX MPUHATUS PEIICHUN (MHIUBUIYAIHHOE,
MIPUHATHE PEIICHUS B TPYIINE, MPUHITHE PEIICHUHN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh aJTOPUTM pelIeHHus (PU3NYEeCKOM 3ajlaud WM TUIaHa
HCCIIEJIOBAHUSI C YYE€TOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpeiaraéMble BApUaHThI PEIICHUH;

IIPOBOJIMTH BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHE.

CaMOKOHTPOJIBb:

JIaBaTh OLICHKY CUTYALMH M MIPEeJIaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBIITOJIHECHHUS
(pU3HUECKOro HCCIEOBAaHUSl WM MPOEKTa) HA OCHOBE HOBBIX OOCTOATENBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM.

IMOIMOHAJILHBIN MHTEJIEKT:
CTaBUTh Ce0s Ha MECTO JPYroro 4elioBeKa B XOJe CIopa WM JUCKYCCHH
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTrOTO.

IIpunsitue cedst U APyrux:
pU3HABaTh CBOE IPaBO Ha OIMMOKY NIpH peHieHUH (PU3UYECKUX 3ajad WId
B YTBEPXKJEHUSIX Ha HAYYHBIEC TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS MPOTPaMMBbI MO (DU3UKE K KOHITy OOydeHUS
B 7 KkJ1acce:

[IpeameTHBIe  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpakaTh
c(hOpPMHPOBAHHOCTH y 00YUAIOIIUXCS YMCHHI:

UCIIOJIB30BaTh TOHATHS: (PU3NYECKHE W XHWMHYCCKHC SBJICHUS, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJIEb, TUINOTE3a, CIUHUIIBI (PU3NYECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperaTHple COCTOSIHUSI BellecTBa (TBEpHOe, KHUIAKOE, ra3000pa3HOE), MEXaHUYECKOE
IBDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSAMOJUHEHHOE),  TpaeKTOpus,
paBHOACHCTByIOIass cuii, jAedopmanus (ymnpyras, TIUIaCTUYECKasl), HEBECOMOCTb,
COOOIIAIOIIUECS COCY/IBI;

pasnuyath sBieHus (quddys3us, TEIIOBOE BIKEHHWE YaCTHI[ BEIIECTBa,
paBHOMEpHOE JIBIKEHHE, HEPaBHOMEPHOE JIBIDKEHUE, WHEPIIHS, B3aUMOJICHCTBHE Tell,
paBHOBECHE TBEPHBIX TEJI C 3aKPEIUICHHON OCBHI0 BpaIllCHWs, Tepenada TaBICHUS
TBEPABIMHU TEJIaMH, KUIKOCTSIMH W Ta3aMu, aTMOC(EPHOE NaBJICHHE, IJIaBaHUE Te,



MPEBpAILCHUS] MEXaHMYECKOW SHEpPruu) IO ONHCAHUI0O UX XapaKTEPHBIX CBOICTB
U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHHM B OKpPYKaIOIIEM
MUpE, B TOM 4nciie PU3ndecKkue IBJICHUS B IPUPOJIE: MPUMEPHI ABUKEHUS C pa3IMUHBIMU
CKOpPOCTSIMM B JKMBOM WM HEXHBOM IIPUPOJE, NEHUCTBUE CHIIBI TPEHUS B IPUPOJE
U TEXHUKE, BIMSIHHE aTMOC(EPHOIrO NaBJICHUS Ha KUBOM OpraHU3M, IIaBaHHUE PbIO,
pbhlUard B TEJI€ YE€JIOBEKa, IPU 3TOM NEPEBOAMTH MPAKTHYECKYIO 3a7adyy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3UUECKUX SBJICHU;

OMKCHIBATh M3YYCHHBbIE CBOMCTBA Tel U (U3MYECKUE SIBJICHUS, HCIOJIb3Ys
dbu3nyeckre BeIUYMHBI (Macca, 00beM, TUIOTHOCTh BEIECTBA, BpeMsl, IyTh, CKOPOCTD,
CpEeAHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSHKECTH, BEC TeJa, CUJIa TPEHUS, 1aBICHUE
(TBepmoro Tena, JKMIAKOCTH, rasa), BbITAJIKMBAIONIas CHUJIa, MEXaHHW4yeckas padora,
MOIIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3(DQUIMEHT TMOJE3HOr0 JEeUCTBUS
MEXaHU3MOB, KMHETHYECKAsi U TMOTECHUHAJIbHAS HEPrus), IPU ONHCAHUU NPABUIBLHO
TPaKTOBaTh (PU3UUYECKUM CMBICT MCIOJIb3YEMBIX BEJIMUUH, UX 0003HAUCHUS U €UHULIBI
(Gu3MUeCKMX BEJIWYUH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOUIUE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX 3aBHCHUMOCTEU
(bU3UYECKHUX BEJIMYUH,;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U TPOLIECCHI, HUCIOIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIb OJHOM TpsiMoi), 3akoH ['yka, 3akoH Ilackaisi, 3akoH
Apxumena, mpaBuIIO paBHOBECHS pbryara (0J10Ka), «30710TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUsI MEXaHWYECKOW HHEPruu, MPHU 3TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3aIIMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3NYECKHUE SIBIICHUS, TPOLIECCHI M CBOMCTBA TEJlI, B TOM YHUCIE
U B KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
MIPUYHHHO-CJICICTBEHHBIC CBS3M, CTPOUTH OOBICHCHHWE M3 1-2 JTIOTMYECKHX IIaroB C
UCIOJIb30BaHUEM 1—2 M3y4EeHHBIX CBOWCTBA (DM3UYECKUX SBIICHUN, (PU3MUECKUX 3aKOHA
WK 3aKOHOMEPHOCTH;

permaTrh pacueTHble 3amadu B 1—2 ACHCTBUS, WCIONB3YS 3aKOHBI M (OPMYJIBI,
CBA3BIBAIOIIME (PU3MUYECKHE BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBUS 33/1a4M 3aIIMChIBATh
KpaTKoe YCJIOBUE, MOJCTABIATh (PU3MYECKHUE BEJIMYMHBI B (POPMYJBI M TMPOBOIUTH
pacyeThl, HaXOIUTh CIPABOYHBIC TAHHBIC, HEOOXOAMMBIC /IJIs pEIICHUS 3a/1a4, OIIEHUBATh
PEaTMCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH TOMOIIM (U3HUECKHUX
METOJIOB, B OIMCAaHWU HCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE MPEAONIOKEHUE
(TumoTesy), pa3nudaTh U MHTEPIPETUPOBATH MOTYUYECHHBIN PE3yIbTaT, HAXOIUTh OIITUOKH
B XO/I€ OMbITa, IPOBOAUTH BBIBOJIBI 1O €r0 PE3YJIbTATAM;

MPOBOAMUTH OMNBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB Tel: (POPMYJIHPOBATH MPOBEPSIEMbIE MPEATIOIOKEHHSI, COOMPATh YCTAHOBKY U3
MIPEIIOKEHHOTO 000PYI0BaHMSI, 3aITUCHIBATH XOJ OIBITa H (JOPMYJIUPOBATH BBIBOJIBL;



BBIIIOJIHATB MPSIMBIE H3MEPEHUS PACCTOSHUSA, BDEMEHU, MAaCChI T€JIa, 00bEMa, CHUJIbI
U TEMIIEpaTyphl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3aIUCHIBATH
HoKa3aHus NpUOOPOB C yUETOM 3aJaHHOM a0COJIFOTHOM MOIPEUIHOCTH N3MEPEHNUH;

MIPOBOAMTH MCCIIEOBAHNE 3aBUCUMOCTH OJHOU (PU3NUECKON BEIMUUHBI OT JIPYron
C UCIIOJIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHH JBW)KEHHS TE€Ja, CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Teja, KauecTBa
00paOOTKM TIOBEPXHOCTEH Tl MW HE3aBUCUMOCTH CHJIBI TPEHUA OT IUIOLIAAH
COIIPUKOCHOBEHHUS TE€J, CHJIbl YIPYIOCTU OT YJUIMHEHUS IMPYKUHBI, BBITAIKUBAIOLIECH
CIIIBI OT O0beMa TMOTPYKEHHOM YacTh Telda M OT IUJIOTHOCTH JKUIKOCTH, €€
HE3aBUCHMOCTH OT IJIOTHOCTH T€JIa, OT MIyOHHbI, HA KOTOPYIO OTPYKEHO TEJI0, YCIOBUN
IJIaBaHUA TeJl, YCJIOBUW PAaBHOBECHS pblyara U OJOKOB, YYaCTBOBATh B IUIAHHMPOBAHUU
y4eOHOI0 HCCIEI0OBaHUs, COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHHS, CIEAys
OPEUIOKEHHOMY IUIaHY, (UKCHUpOBaTh pE3yJIbTaThl IOJYyYEHHOW 3aBUCHUMOCTHU
(¢u3nYecKuX BEIMYUH B BUJIE MPEIIOKECHHBIX Ta0nuIl ¥ TpaduKOB, TPOBOJAUTH BHIBOJIBI
[0 pe3yJibTaTaM MCCIEA0BAHNUS;

IPOBOJIUTHh KOCBEHHbIE M3MEpPEHMsI (U3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
KUIAKOCTH U TBEPAOTrO TeNa, CUja TPEHUS CKOJBXEHUS, [aBJICHUE BO3AyXa,
BBITAJIKUBAIOIIAs CUJIA, JCHCTBYIONIAs HAa IOTPY>KEHHOE B JKUJKOCTh TEJI0, KOAPPULIUEHT
MOJIE3HOTO JIEMCTBHSI MTPOCTHIX MEXAHU3MOB), CIIEYs NMPEIIOKEHHON NHCTPYKIUU: TIPU
BBIMOJJHEHUH H3MEpPEeHUuN coOupaTh 3KCHEPUMEHTANbHYI0 YCTAaHOBKY U BBIYHMCIATH
3HaY€HUE UCKOMOU BEJIMYUHBL;

coONI0IaTh MpaBWIa TEXHUKU OE€30MacHOCTH IMpu padore ¢ J1adopaTopHBIM
000opyI0BaHUEM;

MMETh MPEJCTaBIECHUE O MPUHIUIAX ACHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAIOIINECS COCY Ibl, 0apPOMETp, phlyar,
HOJBHUKHBIA U HETIOJBUXHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C MCIMOJIb30BAHUEM MX ONMUCAHUS (B TOM YHCIE: MOJUIMITHUKHA, YCTPOHUCTBO
BOJOIIPOBO/IA, THAPABIMYECKUNA IPECC, MAHOMETP, BBICOTOMEp, IOPIIHEBOM HAacOC,
apeoMeTp), UCIMOJb3ysl 3HAHUS O CBOWCTBAX (PU3MYECKUX SIBJICHUN U HEOOXOJIHUMBbIE
(u3nuecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH MpUMEPbl (HAXOAUTh WHGOPMAIUIO O MpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUSl (PU3NYECKUX 3HAHUW B TMOBCEJHEBHOM >KM3HM JUisl oOecreyeHus
O0e3omacHOCTH TpU OOpameHu ¢ NpudopaMu W TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUs 3J0POBbS U COOJIIOICHUSI HOPM HKOJIOTHYECKOTO MOBEICHUS B OKpYKaroLei
cpene;

OCYIIECTBIISATH OTOOP MCTOYHMKOB MH(popMauu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOLMXCS 3HAHUM U IyTEM CpaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIIETATH MHPOPMAIUIO, KOTOPas SIBJISIETCS MPOTUBOPEUNBOM
WJIA MOKET OBITh HETOCTOBEPHOM;



WCTONB30BaTh TMPU  BBINOJTHEHWU YYEOHBIX 3aJaHUN HAYYHO-TOMYJISPHYIO
TuTeEpaTypy (U3MYECKOTO CoJlepKaHMsl, CIPABOYHBIE MaTepuaibl, PECYpPChl CETU
WNurtepHer, BlageTh NpHeMaMH KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
nH(OpMAIUU U3 OJHOU 3HAKOBOM CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE 2—
3 UCTOYHUKOB MH(POPMAIIHH, B TOM YHCIIC ITyOJIMYHO TIPOBOAUTH KPATKHE COOOIICHUS O
pe3yabTaTrax MPOEKTOB UK YU€OHBIX UCCIEAOBAHUMN, TPU 3TOM I'PAMOTHO UCIOJIb30BATh
U3YYCHHBIM TOHATHMHBIA anmapat Kypca (U3MKH, COMPOBOXKIATh BBICTYIUIICHUE
MPE3CHTAIUEN;

IIPY BBITTOJIHEHUH YYEOHBIX MPOCKTOB U MCCIIEAOBAHUM pacipenensiTh 00s3aHHOCTH
B IPYMNIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 33/1a4aMU, CIEIUTH 3a BBIITOJIHEHUEM IIJIaHA
NEUCTBUM, OLICHMBATh COOCTBEHHBINM BKJIAJl B JEATEIIBHOCTh TPYMIbI, BBICTPAUBATH
KOMMYHHUKAaTUBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHEHHUE OKPYKAFOIIUX.

[IpeameTHbIE pe3ynbTaThl OCBOCHUSI MPOTpamMMbl MO (HU3UKE K KOHILY OOydeHUs
B 8 Ki1acce:
[IpeameTHbie  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpa)kaTh
c(hOpPMHUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:
MCIIOJI30BaTh MOHSATHUSI: MAacca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABMYKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEILECTBA, KPUCTAJUIMUYECKUE U aMOp(HBIE Tela,
HACBIIIEHHBIN U HEHACHIIIEHHBIN Nap, BJIaKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSSA
DHEPrusi, TeIUIOBOM JIBUTATENb, AJIEMEHTAPHBIN SJIEKTPUUYECKUM 3apsl, DJICKTPUIECKOE
10JI€, MPOBOJHUKH U IUDJICKTPUKHU, TOCTOSTHHBIN AIEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
pasnuyaTh sIBJICHUS (TETIOBOE paCIIMPEHUE U CKaThe, TeIlonepeaada, TeraoBoe
paBHOBECHE, CMauMBaHUE, KaNMWUISIPHBIC SIBJICHUS, HCIApEHUe, KOHJACHCAIus,
IJIaBJICHUE, KpUCTAJUTN3aLUS (oTBepaeBaHME), KHUIICHUE, TerJIoneperaya
(TemI0MPOBOHOCTh, KOHBEKIIUS, M3JIYyUYEHHE), DJICKTPU3ALMS TeJ, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUSI AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBHE
MarHuTOB, JAEHCTBHE MArHUTHOTO MOJII HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs
WHIYKIMA) TI0 OINUCAaHWIO MX XapaKTePHBIX CBOMCTB W HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOININX TaHHOE (PU3NUYECKOE SIBICHUC;
pacrio3HaBaTh MPOSBICHUE H3YYEHHBIX (PU3MUECKUX SIBJICHHM B OKpPYKarOIIEeM
MHUpE, B TOM 4YHCIIe (U3NUECKHE SIBIICHUS B TMPUPOJIC: MOBEPXHOCTHOE HATSKEHUE
U KanWUISPHBIE SIBJIEHUS B NPUPOJE, KPUCTALIbl B mpupoie, uznydeHue ComHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bI, 00pa3oBaHHUE POCHI, TymMaHa, UHEsS, CHEra,
ANEKTPUYECKUE SBIICHUS B aTMOC(hepe, MIEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJie 3eMiiu, Apeid MmoioCcoB, POJIb MATHUTHOTO MOJS JUIsl AKU3HUA Ha 3emiie, MOJISPHOe
CUSIHHE, TpPU OTOM TNEPEBOJAUTHh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJCISTH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBICHUN;
OMKCHIBATh M3YYEHHbIE CBOMCTBA Tel U (U3MYECKUE SIBICHUS, HCIOJIb3Ys
¢u3nUecKkre BENMYMHBI (TeMIepaTypa, BHYTPEHHSSI JHEPTys, KOJIMYECTBO TEIUIOTHI,



yaenbHas TEIUIOEMKOCTh BEUIECTBAa, YJENIbHAas TEIJIoTa IJIaBJICHUs, YAelbHas TeroTa
napooOpa3oBaHus, yJelbHas TEIJIOTa CrOpaHMs TOIUTMBA, KOA(PPUIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOM MAalIWHBI, OTHOCUTENIbHASI BIAXXHOCTh BO3/yXa, AJIEKTPUYECKUUN
3apsif, cujia TOKa, JJIEKTPUIECKOe HaNpsyKEHUE, COMPOTUBIICHUE MTPOBOIHIKA, YIEIbHOE
CONPOTHUBJICHUE BEIIECTBA, pad0Ta U MOLTHOCTH AJIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPABIJIBHO TPAKTOBATh (DU3MUECKHII CMBICI HCIIONIb3yEeMbIX BEIMYHH, 0003HAUCHUS U
eAMHULIBI  (PU3MUECKUX BEJIWYHMH, HAXOAUTh (OPMYJbI, CBS3BIBAIOLINE JaHHYIO
(Gu3MUECKyl0 BEIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTHh TpaQuKd HN3YYEHHBIX
3aBHCHUMOCTEH (PU3NUECKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3NYECKUE SABJICHUS U MPOLECCHI, UCIOJIb3YS
OCHOBHBIC TIOJIOKEHHSI MOJICKYISIPHO-KMHETUYECKONH TEOPHUH CTPOCHHWS BEIIECTBa,
MPUHIIUI CYTIEPTIO3UIINHN TOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHS 3aps/ia,

3akoH Oma jJid yyacTka Lemnu, 3akoH Jlxoynsa-JleHna, 3aKOH COXpaHEHUsl SHEPTUH,
P 3TOM YMETh (POPMYITHPOBATH 3aKOH U 3aMTMCHIBATH €T0 MATEMATUYECKOE BHIPAKCHHE;

OOBACHATH (pU3MUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud ~ NPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUUYUHHO-
CIIEZICTBEHHBIE  CBSI3M, CTPOUTH OOBSACHEHHME W3 1-2  JIOTWYECKMX  IIIaroB
C HCIIOJIb30BAaHHEM 1-2 M3y4yeHHBIX CBOMCTBA (U3NYECKUX SIBJICHUN, (U3NUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTrh pacueTHble 3ajayu B 2—3 ACUCTBUS, HCHONB3YS 3aKOHBI U (OPMYJIbI,
CBsI3bIBAIOIIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 33/]auM 3alHUChIBATh
KpPaTKO€ YCJIOBHE, BBISBJISATh HENOCTAaTOK JIAHHBIX Ui pEIICHUs 3aJayd, BbIOUpPATh
3aKOHBI U (DOPMYITBI, HEOOXOAMMBIE JIJISl €€ PEIICHNs, POBOIUTH PACUEThl M CPAaBHUBATH
MOJTy4YE€HHOE 3HaueHUe (PU3NUECKON BETUUHHBI C U3BECTHBIMU JIaHHBIMH;

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPU MOMOIIN (PHU3UIECKUX
METOJIOB,  HUCIOJIb3YySl  OINHCAHUE  MHCCIENOBAaHUS,  BBIACIATH  IPOBEPSIEMOE
IPENOJIOKEHNE, OLCHUBATh IPaBUWIBHOCTh MOpPsIKa IPOBEIEHUS HCCIIEIOBAHNUS,
IPOBOJIUTH BHIBO/IBI,

MPOBOJIUTH OMNBITHI MO HAOMIOMEHNIO (U3UYECKUX SIBICHUNA WM (PU3HUECKHUX
CBOMCTB TeJ (KamWJUISPHBIC SBICHUS, 3aBUCUMOCTh JJaBJICHUS BO3MlyXa OT €ro o0bhema,
TEMIIEpaTypbl, CKOPOCTH TMPOIIeCCa OCTHIBAHUS W HATPEBAHUS MIPHU U3TYYEHUH OT I[BETa
u3nyyarouieil  (moryomaromiei)  MOBEpXHOCTH,  CKOPOCTh ~ HCHApeHHs  BOJBI
OT TeMmImepaTyphl KHIKOCTH M TUIOMIATX €€ TOBEPXHOCTH, JJICKTPU3AIMS Tl U
B3aUMOJECHCTBUE D3JCKTPUUECKUX 3apsiOB, B3aUMOJICHCTBUE MOCTOSHHBIX MAarHHUTOB,
BU3yaIM3aIlisl MATHUTHBIX TIOJIEH MOCTOSHHBIX MarHUTOB, IEHCTBUS MAarHUTHOTO TIOJIS
Ha TPOBOJHWK C TOKOM, CBOMCTBA DJJEKTPOMAarHWTa, CBOWCTBA DJIEKTPOIABUTATEIS
MOCTOSIHHOTO TOKa): (OpMYyITUPOBaTh MPOBEpPAEMbIE MPEANOIOKEHUsA, COOUpaTh
YCTAaHOBKY U3 MPEAJIOKEHHOT0 000PYI0BaHUs, OMMCHIBATH X0/ ONbITa U (POPMYIUPOBATH
BBIBO/IBL;

BBITIOJIHATh MpPSMbIE W3MEPEHUs TeMIepaTypbl, OTHOCHTEIbHOW BIAXXHOCTH
BO3[yXa, CHJIBI TOKAa, HANPSDKEHUS C HCIOJNb30BAHMEM AaHAJIOTOBBIX MPHOOPOB



U JTaTYNKOB (PU3MUECKHX BEJIWYMH, CPaBHUBATH PE3YJbTAaThl U3MEPEHUH C Y4eTOM
3aJJaHHOM a0COJIIOTHOW MOTPEIIHOCTH;

MIPOBOANTDH UCCIIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BEIUYUHBI OT JPYToit
C HMCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTb CONPOTHUBIICHUS MTPOBOJHHUKA OT
€ro JJIMHBI, IJIOIAJM MOMEPEYHOr0 CEYECHHsI U yJIETBbHOTO CONMPOTUBIICHUS BELIECTBA
IPOBOJIHMKA, CHJIbI TOKA, UAYIIETO Yepe3 MPOBOAHMK, OT HANPSKEHUS Ha IPOBOJIHUKE,
HCCJIEIOBAHUE MOCIEAOBATEIbBHOIO W MApaUIEIbHOTO COEIWHEHHH MPOBOJHHUKOB):
IUTAaHUPOBATh MCCJIEI0BAHUE, COOMPATh YCTAHOBKY U BBINOJHATh U3MEPEHUS, CIEIYs
PEI0KEHHOMY IUIaHy, (UKCUPOBATh PE3yJIbTAThI MOJYYEHHON 3aBUCHUMOCTH B BHJIE
TaOIUI] ¥ TPAPHUKOB, IPOBOJUTH BHIBOABI IO PE3yIbTaTaM MCCICAOBAHNUS;

IPOBOJUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIUYUH (yAETIbHAs TEIJIOEMKOCTh
BEILIECTBA, COMPOTUBJICHUE MPOBOJHHMKA, pad0Ta U MOIIHOCTh 3JIEKTPUYECKOrO TOKA):
IUIAaHUPOBAaTh M3MEPEHHUs, COOMpaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY, CIEAys
MPEJIOKEHHONW UHCTPYKIIUH, U BEIYUCIISTH 3HAUCHUE BETTUYHHBI;

coONI0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padbore ¢ J1adopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MNPUHIUIBl JACHCTBUS HM3YYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C UCIOJIB30BAHUEM UX OMHUCAHUS (B TOM YHCIE: CUCTEMA OTOIUICHHS JOMOB,
TUTPOMETpP, TMapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUCTUYHK DIECKTPHUUIECCKON
SHEPruM, DJIEKTPOOCBETUTENIbHbIE NPUOOpBI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHI
(mpuMepbl), DIEKTPUYECKHE NPEIOXPAHUTETH, DICKTPOMArHUT, OSJIEKTPOIBUTATENH
INOCTOSTHHOTO  TOKa), MCIOJNb3ysl 3HAHUSA O CBOMCTBaX (PU3MYECKUX SIBICHUN
1 HeoOXoauMble (PU3MUYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOWCTBA U M3MEPHUTEIbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHbIM PUCYHKaM (PKUAKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETD,
TUTPOMETp, JIBUraTeldb BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOIN, PEOCTaT), COCTABISTH
CXEMbI AJIEKTPUYECKHUX LIENel ¢ MOCIeNOBATEeIbHbIM U MapajliebHbIM COEIUHEHUEM
AJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS DJIIEMEHTOB AJIEKTPUUECKUX LIETICH;

NPUBOIUTH MpUMEPbl (HAXOAUTh WHGOPMAIUIO O TMpUMEpax) MPAKTUYECKOTO
WCIIOJIb30BaHUsl (PU3UUECKMX 3HAHUM B MOBCEAHEBHOM KU3HU [UIsi OOeCHedeHus
0e3omacHOCTH TMpu OOpalieHUH C NpubopaMM U TEXHUYECKUMHU YCTPOWCTBAMH,
COXPAHEHUS 3I0POBbsI U COOJIIOICHUS] HOPM 3KOJIOTHYECKOTO TIOBE/ICHUS B OKPY KaroIIen
cpene;

OCYIIECTBIISATh TMOUCK HHpOpMau (uznueckoro coaepxanus B HuHtepHere,
Ha OCHOBE UMEIOUINXCS 3HAHWUW M TyTEM CPaBHEHHUS JOMOJHUTEIBHBIX HNCTOYHHKOB
BBIIETATh HMH(OPMALINIO, KOTOpas SBIAETCS NPOTUBOPEUYUBOM MM MOXKET ObITh
HEJIOCTOBEPHOMU;

WCIIONIb30BaTh MPHU  BBIMIOJHEHUH YYE€OHBIX 3aJaHUN  HAYYHO-TIOMYJISAPHYIO
auTepaTypy (PU3MUECKOrO COJEpXKaHUs, CIpPaBOYHBIE MaTepuasbl, PECypChl CETH
WuTtepHer, BhajeTb NpUEeMaMd KOHCIIEKTHUPOBAHHsI TEKCTa, MpeoOpa3oBaHus
MH(pOpPMAIIMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;



CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPATKHE YCTHBIE COOOIIEHHUs, 00001as
MHPOPMAIIMIO U3 HECKOJBKUX HCTOYHUKOB, B TOM YHUCIE MyOJIWYHO HPEACTABIATH
pe3ynbTaThl MMPOEKTHOM WIIM HCCIEA0BATEIBCKOW NEATEIbHOCTH, IPU 3TOM TI'PAMOTHO
WCIIONIb30BAaTh M3YYCHHBIM MOHATHHHBIA amnmapaT Kypca (GU3HKH, COMPOBOXKIATH
BBICTYIIJICHUE ITPE3EHTALUECH;

IIPU BBIIIOJIHEHUU y4YEOHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHX MPOIECCOB
pacupenensaTb 00S3aHHOCTU B TpYyNIE B COOTBETCTBUU C IOCTABJIECHHBIMHM 3aJla4aMH,
CIICIUTHh 3a BBIIOJHEHUEM IIJJaHA JEHCTBUM M KOPPEKTUPOBATh €ro, OLEHUBATH
COOCTBEHHBI BKJaJ B JACITENBHOCTb TPYIIIbI, BBICTPAHBaTh KOMMYHHUKATHBHOE
B3aUMOJENCTBHE, IPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUSI MPOTpamMMbl MO (HU3UKE K KOHILY OOydeHUs
B 9 Kiacce:

[IpeameTHpIe  pe3yabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTpayKaTh
c(hOpPMHPOBAHHOCTH y 00YUAIOIINXCS YMCHUI:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTCYeTa, MaTepuaibHash TOYKa, TPACKTOPHS,
OTHOCHUTEIHLHOCTh MEXaHWYECKOTO IBIIKEHUS, Aedopmanus (ympyras, TUIacTHYecKasi),
TPEHHE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTD M TIEPETPY3KH, IICHTP TSHKECTH,
aOCOJIIOTHO TBEP/IOE TEJIO, IIEHTP TSAKECTU TBEPJAOTO Teja, paBHOBECHE, MEXaHHUUECKUE
KOJIeOaHMS U BOJIHBI, 3BYK, HHPPa3BYK U YIbTPA3BYK, JJICKTPOMArHUTHBIC BOJTHBI, IITKAJIa
AIIEKTPOMATHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
U TIOTJIONIEHUs, anbda-, 0eTa- U TaMMa-u3TydeHus, U30TOIbI, SiFCpPHAs DHEPTEeTUKA,

pasnuyaTh SBJICHHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE JIBI)KCHHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JABUKEHUE, CBOOOTHOE TMaJIeHHue TeJ, PABHOMEPHOE
JIBIDKEHWE TI0O OKPY)KHOCTH, B3aWMOJCHCTBHE TEJI, pPEAaKTUBHOE JIBIKCHHE,
KojebaTenbHOe JBIDKEHUE (3aTyXalllhe W BBIHY)XICHHbIE KOJICOaHUs), PE30HAHC,
BOJIHOBOE JIBIDKCHHE, OTPAXKEHUE 3BYKa, IPSIMOJIMHEHMHOE pACTIPOCTPAHEHUE, OTPAKEHUE
U TIpEJIOMJICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOKEHHUE OSIOro CBeTa
B CHEKTP U CJIOXEHUE CIEKTPAIbHBIX I[BETOB, NHUCIIEPCUS CBETA, €CTECTBEHHAS
PaaMOaKTUBHOCTh, BOSHUKHOBEHHUE JTUHEHYIATOTO CIIEKTPA M3 IYUEHHS) 110 OIMMUCAHHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, IEMOHCTPHUPYIONINX AaHHOE (PU3HUECKOe
SIBIICHUE;

pacro3HaBaTh MPOSBIICHUE U3YUCHHBIX (PU3NUECKHX SIBJICHUI B OKPYKAIOIIEM MUPE
(B TOM umncne pusudeckue SBICHUS B IPUPOJIC: MPUIUBLI U OTJIHMBBI, IBIKCHHUE TIIIAHET
CoHEeYHOM CHCTEMBI, pEaKTUBHOE JIBI)KEHUE KHUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMHYECKHE BOJHBI, I[yHaMH, 23XO, IIBETa TEJl,
ONTHYECKUE  SBJICHUS B  TPUPOAE, OWOJIOTHYECKOE  JICUCTBHE  BUAMMOTO,
yIbTPaQHUOIETOBOTO U PEHTTCHOBCKOTO HW3IyYeHUH, €CTECTBEHHBIH pPallOaKTUBHBIN
(G oH, KOCMHYECKHE JTyUd, PATHOAKTUBHOE U3IIYICHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
PAAMOAKTUBHBIX M3Iy4YeHWW HA OpraHW3M 4YeJoBEeKa), MpPU DITOM TIEPEBOJIUTH



MPAKTUYECKYIO0 3a/7ady B Y4eOHYIO, BBIJICSATH CYIISCTBEHHBIC CBOWCTBA (MIPU3HAKM)
bu3NUecKuX SIBICHUI;

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (DU3WUYCCKUC SIBICHUS, WCIOJb3YS
bu3nyueckue BEJIMYUHBI (CPElHsIi U MTHOBEHHAsi CKOPOCTh Tejla TP HEPaBHOMEPHOM
JBIDKEHUHW, YCKOPEHHE, MEepEeMEIeHNe, MyTh, YIIoBas CKOPOCTh, CHja TPEHHS, CHJa
yIOPYTrOCTH, CUJa TSHKECTH, YCKOPEHHE CBOOOIHOTO MajJeHUsI, BEC Teja, UMITYJIbC Tela,
UMITYJIbC CHJIBI, MEXaHWUYECKas paboTa W MOIIMHOCTh, MOTEHIIMAIbHAS JHEPTUs Tela,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MIJIM, MOTEHIMATIbHAs SHEPTUs CKATOM MPY>KUHBI,
KUHETHYECKasi YHEPTUs, MMOTHAsT MEXaHUYeCKasl SHEPIusl, IEPUO] U YacToTa KoJieOaHuH,
JUITMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTh CBETa, IOKa3aTeihb
IPEJIOMJICHUSI CPEJbl), TIPU ONUCAHUM MPABUIBHO TPAKTOBATh (PU3UUECKHUM CMBICIT
HCITOJIB3YEMBIX BEJIMYWH, 0003HAYCHUS W CIAMHHIBI (PU3NYECKUX BEIMYWH, HAXOIUTh
(bopMyIIBI, CBSA3BIBAIOIINE JAHHYIO (U3MUYECKYI0 BEIUYMHY C JAPYTHMH BEIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEpHU30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SBIICHUS W TIPOIECCHI, HCIOJB3YS
3aKOH COXPAHEHHS PHEPrUH, 3aKOH BCEMHPHOI'O TATOTCHUSI, MPUHIIUII CYNEPIIO3UIINH
CWJI, TIPUHIIMI OTHOCHUTENIbHOCTH ['ammies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HUMITYJIbCa, 3aKOHBI OTPKECHUSI U TIPEIIOMIICHHUS CBETA, 3aKOHBI COXPAHCHUS 3aps0BOTO
M MacCOBOTO YHCEN TPH SJIEPHBIX pPEaKUUsx, Npu STOM (OPMYIHPOBATH 3aKOH
Y 3aMACHIBATh €70 MAaTEMAaTHYECKOE BBIPAKCHUE;

OOBACHATH (PU3MYECKUE TPOLIECCHl M CBOWCTBA TEJ, B TOM YHWCJIE WU B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISBIATH  MPUUYUHHO-
CICICTBCHHBIC CBS3M, CTPOWTh OOBICHEHWE W3 2—3 JIOTHYECKHUX  IIaroB
C WCIIOJIb30BaHWEM 2—3 M3YYECHHBIX CBOMCTBA (PU3UYECKHUX SBJICHHUM, (PU3MUECKHUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacueTHble 3a7aud (ONMHUparOIIUMecs Ha CUCTeMy U3 2—3 ypaBHEHHUM),
UCIIOJIb3YsI 3aKOHBI M (hOPMYJIbI, CBSA3BIBAIONIME (DU3UYECKHUE BEITUYMHBI: Ha OCHOBE
aHaJM3a yCJIOBHS 3aJa4M 3aIllMChIBAaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTAIOIINE WU
M30BITOYHBIE JJaHHBIC, BHIOMPATHh 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIC MJIS PEIICHUS,
IIPOBOJIUTH PACUETHI U OIICHUBATH PEATUCTUIHOCTD MOJYYCHHOTO 3HAYCHUS (PU3HUCCKON
BEJIMYMHBI,

pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh TP MOMOIIM (PU3HUECKHUX
METOJIOB,  HWCIIONIB3ysl  OMKCAHWE  WCCICIOBAHWSA,  BBIACIATH  IPOBEPSIEMOC
MIPEANOJIOKEHNE, OIICHUBATh MPAaBUJIBHOCTh TMOPSAKA TPOBEACHUS HCCIIECIOBAHNUSA,
MIPOBOJINTH BBIBOJIbI, MHTEPIPETUPOBATH PE3yIbTAaThl HAOIIOICHUN U OTIBITOB;

IIPOBOJUTL OMNBITHI IO HAOMIOMECHUI0 (U3UYECKUX SBICHUNA WM (PU3HUECKHX
CBOWCTB Ten (W3ydeHHe BTOPOTO 3aKkoHa HbIOTOHA, 3aKOHA COXpaHEHUS SHEPTUH,
3aBUCUMOCTH NIepHoJia KoseOaHUu MPY>KUHHOTO MAagTHUKA OT MACChl IPy3a U )KECTKOCTH
MPY>KWHBI M HE3aBUCHUMOCTH OT AaMIUIMTYABl MAaJbIX KOJCOAHWM, MPSIMOIHMHEHHOE
pacnpoCcTpaHEHHE CBETa, Pa3IOKEHHE OeNoro CBeTa B CIEKTP, HU3YYEHHE CBOWCTB
U300paKeHUs B MJIOCKOM 3€pKajie U CBOWCTB M300pa)K€HUsl MpeaMeTa B cOOMparoniei



JMH3E, HAOMIOICHUE CIUTONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITETLHO
coOupaTh YCTaHOBKY M3 M30BITOYHOrO HaAOOpa 000PYIOBaHMS, OMHCHIBATH XOJ OIBITA
U €T0 Pe3ynbTaThl, POPMYIUPOBATH BHIBOIBL;

MPOBOAMTDH MPHU HEOOXOJIUMOCTH CEPHIO MPSMBIX U3MEPEHHM, OTMpeeiss CpeHee
3HaYCHUE HW3MEpSEeMO BeIMUYMHBI ((POKYCHOE pacCTOSHUE COOMpAroIIeld JIMH3HI),
00OCHOBBIBATh BBIOOP CrIOC00a M3MEpeHUs (M3MEPUTENBHOTO pUbopa);

MIPOBOANTH UCCIIEIOBAaHUE 3aBUCUMOCTEN (PU3NYECKUX BETUYHH C UCIIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH)KEHUU
0e3 HavaJIbHON CKOPOCTH, TIEpHoIa KOJIeOaHN MaTeMaTHIeCKOr0o MasiTHUKA OT JUTHHBI
HUTH, 3aBUCHMOCTH YTJIa OTpa)K€HHUS CBETa OT yIJia MaJeHUs W yria MpeloMIICHUS OT
yria NaJeHusl): IUIAaHUPOBATh HCCIIEOBAHHME, CAMOCTOSTEIBLHO COOMpPATh YCTAHOBKY,
¢uKcHpoBaTh Pe3yabTaThl MOJYYCHHON 3aBUCHMOCTH (PU3UYECKMX BETUYMH B BHJIE
TaOIUI] ¥ TPAPHUKOB, IPOBOJUTH BHIBOABI IO Pe3ybTaTaM MCCICAOBAHNUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHMsI (PU3MUECKUX BEJIUYUH (CPEIHSS CKOPOCTh U
YCKOpPEHHUE Tella MpH PaBHOYCKOPEHHOM ABM)XCHHUU, YCKOPEHHE CBOOOJHOTO MaJleHus,
KECTKOCTb MPYXHUHBI, KOA((ULUUEHT TPEHUS CKOJBXKEHMs, MEXaHuueckas palboTa u
MOII[HOCTb, YaCTOTA U MEPHOJ] KOJIEOAHUN MAaTEMAaTUYECKOTO U IPYKUHHOT'O MasiTHUKOB,
ONITUYECKAs CHjla COOMPAIOIEH JTMH3BI, PaAMOAKTUBHEIN ()OH): IITAHUPOBATH U3MEPEHHUS,
coOupaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATH HM3MEPEHHs, CIeays
NPEIJIOKEHHOW WHCTPYKIIMU, BBIYUCIATH 3HAYCHHE BEIWMYMHBI W aHAJIM3HPOBATH
HOJTyYEHHbBIE PE3YJIbTAThl C YUETOM 33aJaHHOW MOTPEIIHOCTH U3MEPEHUI;

coON0/IaTh TMpaBWIa TEXHUKH OE30MAaCHOCTH TMpU paboTre ¢ Ja0OpaTOPHBIM
000opyI0BaHUEM;

pa3ianyaTh OCHOBHBIE MPU3HAKU M3YyYEHHBIX (DU3MUECKUX MOJENCH: MaTepranbHas
TOUYKa, A0COJIOTHO TBEPJOE TEJO0, TOUYCHHBI HCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
TUTaHEeTapHasi MOZENIb aTOMa, HyKJIOHHAs! MOJIENIb aTOMHOTO SIPa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX NPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C WCIHOJIB30BAaHHEM HX OMHUCaHUSA (B TOM YHCIE: CIHIOMETD, NaTYHKH
MOJIO’KEHUSI, PACCTOSHUS U YCKOPEHUSs, paKeTa, 3X0JIOT, OYKHU, IEPUCKOII, (poToamnmapar,
ONTUYECKUE CBETOBOMBI, CIIEKTPOCKOM, IO3UMETp, Kamepa BHIbCOHA), HCIOIB3YS
3HAHUST O CBOWMCTBaX (PU3MYECKUX SBIEHUA W HEoOXoawmbie (Pu3nyecKue
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB MPHU PEIICHUU
y4eOHO-TIPAKTHUECKUX 3a7ad, ONMTUYECKHUE CXEMbI ISl MOCTPOCHHS M300paKeHUil B
TUTOCKOM 3€pKaJie ¥ COOMpAIOIIeH JIMH3E,

MPUBOIUTH MPUMEPHI (HAXOAUTh WHGOPMALMIO O MpHUMEpax) MPaKTHUYECKOTO
UCTIONB30BaHUsl (DU3MYECKMX 3HAHWKA B TOBCEIHEBHON KHU3HU ISl OOECHedeHUs
0e30macHOCTH TMpH oOpalieHuH ¢ OpubopaMu M TEXHHUYECKHMMH YCTPOMCTBAMH,
COXPaHEHUS 3JI0POBbsI U COOJIIOICHUSI HOPM IKOJIOTUYECKOTO MTOBEICHUS B OKPYKAIOIICH
cperne;



OCYIIECTBIATH MOUCK MH(OpMaruu B MHTEepHETE, cCaMOCTOSITENbHO GOpMyIUpys
IIOMCKOBBIM 3aIIPpOC, HAXOAWTh IIyTH OIPENEIICHUS TOCTOBEPHOCTH HOJYYEHHON
uH(pOpPMaIlMK Ha OCHOBE UMEIOIIMXCS 3HAHUM U JOTIOJIHUTEIBHBIX UCTOYHUKOB;

HCIIOJIb30BaTh IPH  BBIIOJHEHUH YYEOHBIX 33JaHUl  HAYYHO-NOIYJISIPHYIO
JUTEPATypy, CHPABOYHBIE MAaTEpUAIIbI, PECYpChl ceTu MHTepHET, BiafeTh NMpueMamu
KOHCIIEKTUPOBAHUs TEKCTA, MpeoOpa3zoBaHus HH()OPMALIUY U3 OAHON 3HAKOBOU CUCTEMBbI
B IpYTy1O,

CO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE M YCTHBIE COOOILIEHUS Ha OCHOBE
UHPOpMAIMU U3 HECKOJBKUX HCTOYHUKOB, IYOJIMYHO MPEACTABIATh PE3YJbTaThl
IIPOEKTHOW WJIM UCCIIEIOBATEIBCKON NESITENBHOCTH, P 3TOM IPAMOTHO MCIIOJIb30BaTh
U3YyYEHHBIM TMOHATUIHBIA anmapaT H3y4aeMoro pasjaena (U3MKH M CONPOBOXKIATh
BBICTYIVICHHUE MIPE3CHTALNEN C yIETOM OCOOEHHOCTEN ayJUTOPUHA 00YHaAIOIUXCS.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
No HaunmeHnoBanue ITporpamMmHoe conepkanue | OCHOBHBIE BUBI JESTEIBHOCTH O0YUaIOIIMXCS
/11 pa3aenoB U TEM
y4eOHOro npeaMera
Pu3uka 1 ee poJib B IO3HAHUHU OKPY/KAKIIET0 MUPA
1.1 | ®dusuka—Hayka ®u3nka — HayKa o npupoe. | BrisiBiaeHue paznuunii Mexay pu3anyecKuMu
O MpUpoae SIBneHus NpUpPOABL. Y XUMUYECKUMU NPEBPALLECHUSIMH.

dusnueckue ABJICHUA:
MEXaHUYECKHE, TCTIJIOBLIC,

Pacno3naBanue u kinaccupukanus GU3nIecKux
SBJICHUM: MEXaHUYECKUX, TEIJIOBBIX,

BeJIMYUH. PU3HUECKUe
npubopsl. [lorpenHocts
U3MEPEHUN
MexayHapoaHasi cucteMa
€VHULI

ANMEKTPUUYECKHE, AJICKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBEIE, Habmonenue n onucanue GuU3NUECKUX SIBICHUI
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckre BEIUYUHEL. OnpeneneHue EeHbI ASICHUS Kb
BEJINYHHBI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO Mproopa.

N3mepenne MTMHEeHbIX pa3MepOoB Te

Y IPOMEXKYTKOB BPEMEHH C YUETOM
IIOTPEIIHOCTEN.

N3mepenne o6bema KUIKOCTH U TBEPAOTO Tea.
N3mepenue Temiiepatypbl Ipu HOMOITA
KUJKOCTHOTO TEPMOMETpA U JIaTurKa
TEMIIepaTyphI.

BrinonHeHne TBOpUECKUX 3aaHUM 110 TIOUCKY
CIOCOOOB M3MEPEHUS HEKOTOPBIX (PU3UIECKUX
XapaKTepUCTHUK, HATPUMED, PA3MEPOB MaIbIX
00BEKTOB (BOJIOC, TPOBOJIOKA), YAAICHHBIX
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00BEKTOB, OOJBIINX PACCTOSTHUHN, MAJTBIX
IPOMEKYTKOB BpeMeHH. O0Cyx)aeHue
IpeIaraéMbIxX crioco0oB

1.3.

EcrecTBeHHO-
Hay4YHBIM METOA
NIO3HAHUS

Kak ¢usuka u npyrue
€CTECTBEHHBIC HAYKU
U3Y4aroT MPUPOTY.
EcrecTBeHHO-HayUHBIT
METO/I IO3HAHHS:
HaOJII0JIeHNE, IIOCTaHOBKA
Hay4IHOTO BOTIpOCa,
BBIIBMDKCHHE THIIOTE3,
AKCIIEPUMEHT I10 TIPOBEPKE
THUINOTE3, 00BICHEHHE
HAOJIFOJaEMOT0 SIBJICHUS.
Onucanue Gu3NIECKUx
SIBJICHUM C TOMOIIIBIO
MoJIeJIen

BrinBmkenne TumnoTes3, 00bICHSIONINX TPOCTHIS
SIBJICHUS, HAITPUMED:

— MIOYEMY OCTaHABJIMBACTCS JBIKYIIEECS

10 TOPU30HTAILHON ITOBEPXHOCTH TEJIO;

— MIOYEMY B KaPKYIO IMOTOY B CBETJION OJCKIE
MPOXJIaJIHEN, YeM B TeMHOMU. [Ipemoxenue
CIIOCOOOB MPOBEPKU TUIIOTES.

IIpoBeaeHue ncciieno0BaHus MO MIPOBEPKE KaKO-
JU00 TUTIOTE3BI.

[TocTpoenune mpocTeHmux Moaenel GU3nIECKux
SIBJICHUH (B BUJIC€ PUCYHKOB UJI CXEM), HAIIPUMED
naJicHue npeaMeTa; IpsiMOJIMHEHHOE
pacrpoCTpaHECHHUE CBETA

Hroro no pazgeny

HepBOHa‘-IaJILHbIe CBCACHUA

0 CTPOCHUMH BEIlIECTBA

2.1

Crpoenue BelecTBa

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIbI, X
pa3Mepsbl. ONBITHI,
JIOKa3bIBAIOIIIIE
JTMCKPETHOE CTPOCHHUE
BEIIESCTBA

HabGnronenue u nHTEpIpeTanus OmbITOB,
CBUJICTEIBCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C ucrnonb3oBanueM (otorpaduil, MOTYICHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopaTtopHas padota mo teme: «OreHka
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JamMeTpa aToMa METOJIOM PSOB
(c ucronb3oBaHueM Gororpaduii)y».
Omnpenenenre pa3MepoB MajbIX TEN

2.2 | [IBmxeHue
U B3aUMOJIEVICTBHUE
YaCTHUI] BEILIECTBA

JIBU>KEHHE YaCTHI]
BeliecTBa. CBA3b CKOPOCTH
JIBUOKCHUS YaCTHIL

C TEMIIEPATYPOU.
bpoyHoBckoe nBukeHUE,
b dy3us.
B3aumoeiicTBue 4acTHil
BEILIECCTBA: MPUTSIKEHUE

U OTTaAJIKUBAHHUC

Habnronenue n 00bsicHeHue OpOyHOBCKOIO
JBUKCHUS U SIBIICHUS TUPPY3HUH.

[IpoBenenne u 00bSICHEHNE OTIBITOB

110 HaOJIIOEHHUIO TEIIOBOTO PACIIUPEHUS ra30B.
IIpoBenenue u 0OBACHEHUE OIBITOB

110 OOHAPYKEHUIO CUJI MOJIEKYJIIPHOTO
OPUTSHKEHUS U OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSHUS BEIIECTBA

ArperaTHbl€ COCTOSIHHS
BELIECTBA: CTPOEHHUE T'a30B,
JKUIKOCTEU U TBEPJIBIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e MexIy
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BOJIbI

Onucanue (¢ UCMOIB30BaHUEM MTPOCTHIX
MO/IeJIei) OCHOBHBIX Pa3IMuUil B CTPOCHUU T'a30B,
JKUIKOCTEU U TBEPIBIX TEI.

OO0BsICHEHNE MATTOH COKUMAEMOCTH KUIKOCTEH

U TBEPJABIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust POPMbI TBEPIBIX T
U TEKYYECTH KUIAKOCTH.

[IpoBeneHre ONbITOB, TOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUU BOJbI YACTHUIIBI HAXOSATCS
B CpEeHEM JajbIle IPYyT OT Apyra (IJIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEKITY
0COOCHHOCTSIMU arperaTHhIX COCTOSTHUM BObI

U CYILIECTBOBAHHUEM BOJIHBIX OPTaHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazgeny
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JIBukeHre M B3aUMOIeCTBHE TeJl

3.1 | Mexanuueckoe Mexanunueckoe apwxenue. | McciaenoBanue paBHOMEPHOTO IBHKEHHUS,
JIBUKEHUE PaBHOMepHOE oTIpe/IeTICHUE €TO MPU3HAKOB.
1 HEPaBHOMEPHOE Ha6ntonenue HepaBHOMEPHOTO ABUKECHHUS
nBrkeHue. CKopocTb. U OIpeJIeNICHUE ero OTJIMYUNA OT paBHOMEPHOTO
CpenHsisi CKOpOCTh JIBUKEHUSI.
IpY HEPAaBHOMEPHOM Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
nBkeHuu. Pacuer nmytu JBIDKEHUS (IIapuKa B )KUJIKOCTU, MOJIETTU
1 BPEMEHU JBHIKEHUS ANEKTPUUECKOTO aBTOMOOMIIS U T.11.).
Omnpenenenue CpeHe CKOPOCTH CKOJIbKEHHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH.
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
¥ BPEMEHU PAaBHOMEPHOTO JBUKECHUSI.
AHanmu3 rpadKOB 3aBUCUMOCTH ITyTH U CKOPOCTH
OT BpEMEHHU
3.2 | Unepuus, macca, SBnenue unepuuu. 3akoH | OOBSICHEHUE U POTHO3UPOBAHUE SBJICHUM,

IINIOTHOCTH

uHepuuu. Bzaumoenictue
TeJl KaK IpU4YrHa
U3MEHEHUS CKOPOCTH
JIBIDKEHUS Tea. Macca Kak
Mepa UHEPTHOCTH TeJa.
IImoTHOCTH BeniecTna.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IMHUIE 00bEMA
BEILlECTBA

00YCIIOBJIEHHBIX UHEPIUEH, HATPUMED, YTO
MIPOUCXOUT MPU TOPMOKEHUH UITU PEIKOM
MaHEBpPE aBTOMOOWIIS, ITOUYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTH ABUKEHUE HA BEJIOCUTIEE
WA caMOKaTe U T. 1.

[IpoBeneHue u aHanu3 ONBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTH
JIBUKEHHUS TeJa B pe3yJIbTaTe ICUCTBUS HA HETO
JIPYTUX TEI.

Pemenue 3a1au Ha onpeieieHHE MACCHI TeJla, €ro
00BbEMa U IUIOTHOCTH.
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IIpoBeneHue 1 aHaau3 OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€Jia OT €r0 MaCChl

IIPU B3aMMOJIEVICTBUH TEIL

N3mepenue Maccel Tea pa3aIudHbIMU CIIOCOOaMH.
Onpenenenne IIOTHOCTH TeJla B PE3yJIbTaTe
U3MEPEHHUs €ro Macchl 1 00beMa

3.3

Cuna. Buabe! cun

14

Cuia kak XxapakTepHUCTHKA
B3aMMOJICHCTBHS TEII.
Cwuna ynpyrocTu 1 3aKOH
I'yka. 3mepenune cuibl

C MOMOIIIBIO TMHAMOMETpA.
SIBreHue TATOTEHUS U CUJja
TsokecTd. Cuia TSHKECTH
Ha JPYruX IUIaHeTax.

Bec tena. HeBecomocTsb.
CrnoxxeHue cuil,
HaIMpPAaBJIECHHBIX MO OJHOMN
IPSIMOIA.
PaBHozencTBYIOIAs cuil.
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
nokosi. TpeHue B mpupoae
1 TEXHHUKE

N3ydenne B3aMOEHCTBUS KaK TPHUNHBI
U3MEHEHUS CKOPOCTH TeJla WM ero JedopMaluu.
Onuncanue peabHBIX CUTyallMid B3aUMOJEHCTBUS
TEJ ¢ IOMOIIbIO MOJIENIEN, B KOTOPBIX BBOJUTCS
MOHATHE U H300paKEHUE CHIIBI.

N3ydenue cuibl ynpyrocTu.

HccnegoBanue 3aBUCUMOCTH CUJTBI YIIPYTOCTH

OT YJUIMHEHUsI PE3UNHOBOTO IIHYpa UITH MIPYKUHBI
(c mocTpoeHuem rpaduka).

AHanu3 NpaKTUYECKUX CUTYalUi, B KOTOPBIX
MIPOSIBIISIETCS IEWCTBUE CHIIBI YIIPYTOCTH
(ynpyrocth Msi4a, KpOCCOBOK, BETOK JIepeBa

u ap.).

AHanu3 CUTyaluii, CBI3aHHBIX C SIBJICHUEM
TSATOTEHUS.

OObsicHeHHE OPOUTATILHOTO JIBHXKCHUSI TIJIAHET

C UCIOJIb30BAHUEM SIBJICHUSI TATOTEHHS U 3aKOHA
UHEPLUH.

N3mepeHnue Beca Tenia ¢ HOMOLIbIO IHHAMOMETPA.
O6ocHOBaHME ATOTO CIOCO0a U3MEPEHHUSL.
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Ananuz u MOICIIUPOBAHUC ABJICHUSA HCBCCOMOCTH.

DKCIEepUMEHTAIBHOE MOJIYYEHUE MPAaBUIIA
CJIOYKEHUS CUJI, HAIPABJICHHBIX BJIOJIb OJJHOU
IIPSAMOM.

OnpeneneHre BEIMYMHBI PAaBHOIECUCTBYIOIIEH
CHIL

N3ydenune cuiibl TpEHUS CKOJIbKEHUS U CUITBI
TPEHUs IOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUSA

OT CWJIBI JABJICHUs U CBOMCTB TPYIIUXCS
ITOBEPXHOCTEMN.

AHanu3 IpakTUYECKUX CUTyalui, B KOTOPBIX
IIPOSIBIISICTCS IEUCTBUE CUIIBI TPEHUS,
UCHOJIB3YIOTCSI CLIOCOOBI €€ YMEHbBIIECHUS

WM yBEIUYEHHUs (KaTaHHE Ha JIbDKaxX, KOHbKaX,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, TUIABAHUE BOJIHBIX )KUBOTHBIX
u ap.).

Pemenue 3aay ¢ Mcnoiap30BaHUEM (POPMYI
JUISl pacyeTra CUIIbI TSHKECTH, CUIIBI YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazgeny

JlaBJjieHHe TBEPABIX TeJ, dKUAKOCTEN U ra3o

B

4.1

Hasnenue. Ilepenaua
JIaBJICHUSI TBEPABIMU
TEJIAMU, KUJIKOCTIMU
Y ra3amu

3

JlaBnenne. CriocoObl
YMCHBIIICHUS U YBETUICHUS
JaBiieHus. /[aBieHue rasa.

3aBUCHUMOCTbD JaBJICHUA

AHanu3 1 00BSICHEHUE OMBITOB U MPAKTHYECKUX
CUTYaIIMi, B KOTOPBIX MPOSIBIISICTCS CHJIA
TTABJICHMSL.

OG6ocHoBaHKE CITIOCOOOB YMEHBIIICHHUSI
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rasa oT oobeMa,
TEMIIEPATYPHI.
[Tepenaua naBneHus
TBEPJILIMU TEJIaMU,
JKHIKOCTSIMH M Ta3aMH.
3akoH Ilackans

Y YBEJIMUCHUS 1aBJICHHUS.
N3ydenne 3aBUCUMOCTH JIaBJICHHS Ta3a

0T 00beMa U TeMIIEpPaTypBhl.

N3ydenne ocoOeHHOCTEN epeaadn JaBIeHUs
TBEPJBIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O0ocHOBaHHE PE3YNHTATOB OIBITOB
0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHHSIX.
DKCnepUMEHTAIBHOE JI0KA3aTENbCTBO 3aKOHA
[Tackans.

Pemenue 3ana4 Ha pacyeT AaBJIE€HUS TBEPIOTO
Tena

4.2

JlaBiieHHE KUIKOCTH

3aBHCHUMOCTD JIaBICHUS
XKUJIKOCTH OT TJTYOHHBI.
ITHeBMaTHYECKHE MAIITUHEL.
I'mapocrarnueckuit
napagokc. CooOiaromnmecs
cocyzsl. [ 'napasanyeckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JAaBJICHUS
KHUIKOCTHU OT TIyOMHBI TOTPY>KEHUS U TUIOTHOCTH
AKHUJIKOCTH.

HaGnronenue n 00bsiICHEHUE THAPOCTATHYECKOTO
napajokca Ha OCHOBe 3akoHa [lackais.
N3yueHue cooO1aromumxcs CocyioB.

Pemenue 3agau Ha pacueT 1aBJICHUS KUIAKOCTH.
OOBbscHEeHrE IPUHIINTIA TCUCTBUS
TUIPaBIMYECKOro Ipecca, MHEBMaTHUECKUX
MaIlIvH.

AHanu3 u 00bSICHEHHE PAKTUYECKUX CUTYaIil,
JIEMOHCTPHUPYIOIINX MPOSBICHUE JaBICHHUS
KHUAKOCTHU U 3aKkoHa [lackains, Hanpumep
IPOILIECCOB B OpPraHU3Me MPU IITyOOKOBOJIHOM
HBIPSIHUH
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4.3 | Armocdeproe Atmocdepa 3emmu DKcrepuMeHTAIbHOE OOHAPYKEHHE
JTABJICHHE U aTMOC(EpHOE aBJIECHUE. | aTMOC(EPHOTO JABIICHMSI.
[TpyuumHe! CymecTBOBaHUS | AHaMU3 U OOBSICHEHHE OIIBITOB U MPAKTHYCCKUX
BO3/YIIHOM 000JI0UYKH CUTYallUi, CBS3aHHBIX C JEUCTBUEM
3emn. OnbiT Toppudennn. | arMochepHOro AaBjIeHHsI.
Wsmepenne atMochepHOro | OObACHEHHE CYLIECTBOBAHMUS aTMOC(HEPEI
JABJIEHUS. 3aBUCUMOCTb Ha 3eMJie U HEKOTOPBIX IIAHETAX WM €€
aTMoc(epHOro aBiIeHUs OTCYTCTBMS Ha Ipyrux Ianertax u JIyne.
OT BBICOTBI HaJl YDPOBHEM OO0BbscHEHNE U3MEHEHHUS ITIOTHOCTH aTMOC(hephl
Mopsi. [Ipubopsr C BBICOTOM M 3aBUCUMOCTU aTMOC(EPHOTO
TUTSL ©3MEPEHUS JABJICHHS OT BBICOTHI.
aTMoc(hepHOro 1aBIeHUS Pemenue 3aa4 Ha pacueT aTMOC(EpHOTo
JABJICHUSL.
N3yuenue ycrpoiicTBa bapomeTpa-aHepoua
4.4 | JleiictBue JleficTBUE )KUKOCTH M Ta3a | DKCIEPUMEHTAIbHOE OOHAPYKEHNE ACHCTBUS
XKUIKOCTH U rasa Ha NOTPY>KEHHOE B HUX XKUJKOCTH U ra3za Ha MOrpy>KeHHOE B HUX TeJO.
Ha [TOTPy>KEHHOE Teno. BeltankuBaronias OrnpeneneHre BbITAIKUBAIOMIEH CUIIBL,
B HUX TEJIO (apxumenoBa) cuia. 3aKOH | AEMCTBYIOLIEH Ha TEJI0, HOrPYKEHHOE

Apxumena. [InaBanue Ten.
Bo3nyxoruiaBanue

B )KUJIKOCTb.
[IpoBeaenue u 0OCYKI€HUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTh
BBITAJIKMBAIOIIEN CUJIbL, JICWCTBYIOIIEH HA TETIO
B KHUIKOCTH, OT 00beMa MOTPYKEHHOU

B J)KUJKOCTb YaCTH TeJia U OT IJIOTHOCTHU
JKUJIKOCTH.

lIposepka neszasucumocmu gbimankusaroueu
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cuibl, oeticmayroueti Ha mejlo 8 HCUOKOCU,

om maccwl mend.

HccnemoBanue 3aBHCUMOCTH Beca Tella B BOJIC

0T 00BeMa MOTPYKEHHOU B KUIAKOCTh YaCTH TeJa.
Pemenwne 3a1a4 Ha MpUMEHEHNE 3aKOHA
ApxuMena v yCIIOBUS TUTABaHUS TEJI.
KonctpynpoBanue apeomerpa

WA KOHCTPYHPOBAHHE JIOJKU U OTIPEJICIICHUE €€
Ipy30M0IbEMHOCTH

Hroro no pazgeny

21

PaGoTra u MOIIHOCTH. JHEPrus

5.1

Pabora n MOIIHOCTB

Mexanunyeckast pabora.
MomHoCTh

DKCNEPUMEHTAIIBHOE ONPEICIICHUE
MEXaHUYECKOMN PabOThI CHIIBI TSYKECTH

MIPY MAJICHUU TEJIa U CUJIbI TPEHUS

IIPY PABHOMEPHOM IMEPEMEIICHUU TEJa

110 TOPU30HTAIBHON MTOBEPXHOCTH.

Pacuer MontHoCTH, pa3BUBaEMOM MPU MOABEME
I10 JIECTHULIE.

Pemenue 3ama4 Ha pacueT MeXaHMYECKOM paboThI
Y MOIIIHOCTH

5.2

ITpocTeie MEXaHU3MBI

[IpocTbie MEXAHU3MBL:
pbIuar, 0JI0K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
pPaBHOBECHS phlUara.
[Ipumenenue npasuia
paBHOBECHUS pblyara

K 0J10Ky. «30J10TO€

OmnpenenieHre BBIMTPHIIIA B CHIIE TPOCTHIX
MEXaHHU3MOB Ha IPUMEPE pbluara, oJBH>KHOTO

Y HEMOJIBUYKHOTO OJIOKOB, HAKJIOHHOM MJIIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHS pblyara.
OO6HapyxeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JIMYHbBIX HHCTPYMEHTAaX U MPUCTIOCOOTICHHUSIX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, & TAKKE
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npaBuio» Mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY U TEXHHUKE

B ’KUBBIX OpraHU3Max.
DKCIepUMEHTAIBHOE JI0KA3aTENbCTBO PABEHCTBA
paboT Mpu NPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HakJIIOHHOM MJIOCKOCTH.
Peiienue 3a1a4 Ha mpuMEHEHUE MpaBUiia
paBHOBecus priuara u Ha pacueT KITJ]

5.3

Mexannueckas
SHEPrust

MexaHnueckas SHEPTUsl.
Kunernueckas

U MOTEHINANIbHAs YHEPTHUS.
[IpeBpaienue ofHOTO BUAA
MEXaHUYECKOI YHEPTUH

B IpYroi. 3aKoH
COXpPaHEHUS SHEPTUU

B MEXAaHUKE

DKCNEPUMEHTAIBHOE OINPEICIICHUE N3MEHEHNUS
KMHETUYECKOW U NOTEHLIMAIBbHOW SHEPTUM TEA
IIPY €r0 CKAaTHIBAHUH 10 HAKJIIOHHOW TNIOCKOCTH.
DopMyIMpOBaHUE HA OCHOBE UCCIIEIOBAHUS
3aKOHa COXPAHEHUS] MEXaHUYECKOU IHEPTUU.
OO0cy:xieHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHHUS DHEPIUH.

Pemenue 3a1a4 ¢ uCronb30BaHUEM 3aKOHA
COXPaHEHMS YHEPTUU

Wroro no pazaeny 12
PesepBHOE Bpems

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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8 KJIACC

BCIICCTBA

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOEHMS BEIIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKYJI. OTIBITHI,
IIOATBEPKIAOLINE
OCHOBHBIE ITOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPHH.

Mopenu TBEpAOTO, )KUAKOTO
Y ra3000pa3HOr0 COCTOSTHUM
BEILECTBA.
Kpucrammmueckne

U amop(HbIE Tena.
OOBsICHEHHE CBOMCTB ra3oB,
YKUAJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUMN
MOJIEKYJIIPHO-KHHETUYECKOU
teopun. CMauyrMBaHue

Y KaUJUISIPHBIE SIBJICHMUS.
Tennosoe pacmmpenue

U C)KaTue

No HaunmenoBanue Komnuectso | I[Iporpammuoe coaepkanrie | OCHOBHBIE BUJIBI JEATEILHOCTH O0YYAIOIIUXCS
n/m pa3aeioB U TEM 4acoB
y4eOHOTr0 MpeaMeTa
TenioBble sBJICHUSA
1.1 | CrpoeHue u cBOMCTBA 7 OCHOBHBIE MIOJIOKEHUS HaOnronenue u nHTEpIipeTausi OrnbITOB,

CBUACTEIHCTBYIOIMUX 00 aTOMHO-MOJIEKYISIPHOM
CTPOEHHMH BELIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMyYHBIX BEIIECTB B BOJIE.

Perenwne 3agad o olieHUBAHUIO KOJTMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00beMa
BEIIIECTBA.

AHanu3 TeKcTa APEBHUX aTOMHUCTOB (HaIIpUMeEp,
¢dbparmenTa noamsl JIykpenus «O npupoze
BEIIICH») C U3JI0’)KEHUEM 000CHOBAHUI aTOMHOM
TUIOTE3bI (CMBICIOBOE UYTEHHUE).

OrneHka yOeIuTeTbHOCTH ATUX 000CHOBAHMIA.
OOBsicHeHHE OPOYHOBCKOTO ABUYKEHUSI, SIBIICHUS
T Py3un v pa3Iuuuil MeXay HUIMH Ha OCHOBE
IIOJIO’KEHUHN MOJIEKYJISIPHO-KUHETUYECKON
TEOpPUU CTPOCHHUS BEIIECTBA.

OOBsicCHEeHNE OCHOBHBIX Pa3INuUil B CTPOCHUH
ra3oB, KHUAKOCTEH U TBEPABIX Tel

C UCTIOJIb30BaHUEM TTOJIOKECHHUI MOJIEKYISIPHO-
KMHETUYECKOW TEOPHH CTPOCHHSI BEIIECTBA.
[TpoBeneHmne OMBITOB MO BBIPAIIIMBAHUIO
KPUCTAJIJIOB TOBAPEHHOM COJIM WM caxapa.
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[IpoBenenne u 00BICHEHUE OTIBITOB,
JIEMOHCTPHUPYIOIIMNX KaWJUISPHBIC SIBJICHUS

U SIBJICHHE CMauyMBaHUS.

OOBsiICHEHUE POJIN KaTUJUISIPHBIX SBJICHUI

IS TIOCTYTUICHUS BOABI B OPTAaHU3M PACTCHUM.
HaoOmronenue, npoBeneHue u oObSICHEHUE
OIIBLITOB 110 HAOJIFOJICHUIO TETIJIOBOT'O
paclIMpeHus ra3oB, KUJIKOCTENW U TBEPABIX TEIL.
OOBsiCHEHHE COXpaHEeHUs 00beMa TBEP/IBIX Tell,
TEKYUECTH KUJIKOCTH (B TOM YHUCIIE, Pa3HUIIbI

B TEKYYECTH JIJISI PA3HBIX KUJIKOCTEH),
JIaBJICHUS rasa.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOIIUX
3aBHCHMOCTH JIABJICHUS BO3/yXa OT €ro o0beMa
Y HArPEBAHMUS UJIW OXJIAXKACHUS, U UX
00BbsSICHEHHE HA OCHOBE aTOMHO-MOJICKYJISIPHOTO
YUYEHHS.

AHanM3 NpaKTUYECKUX CUTYaALINI, CBA3aHHBIX
CO CBOMCTBaMHM T'a30B, )KUJIKOCTEN U TBEPJBIX TEJ

1.2

TennoBbIe TPOLECCHI

21

Temneparypa. CBs3b
TEMIIEPATYpPbI CO CKOPOCTHIO
TEIJIOBOTO JIBUYKEHUS
yactull. BayTpennss
sHeprus. CrnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIUu: Terjonepeaaya

U COBEpILEHUE pabOTHI.

O60cHOBaHME TTPaBUII U3MEPEHHUS TEMITEPATYPHI.
CpaBHeHHE pa3IUIHBIX CIIOCOO0B H3MEPCHHS

W TIIKaJI TEMIIePaTypHI.

HabGmonenne n oObSICHEHHE ONBITOB,
JTEMOHCTPHUPYIOITUX H3MCHCHUE BHYTPEHHEH
OHEPTUU TeJa B pe3yJbTaTe TeIuionepeaaun

1 paOOThI BHEIITHUX CHIIL.

Hao0mroenre u 00bICHEHHE OIBITOB,
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Bunp! Teronepenauu:
TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3JTyYEHHUE.
Konu4ecTBo TemnoTHI.

Y nenpHas TEIMIIOEMKOCTD
BelecTBa. TennooOMeH

Y TEIUIOBOE PaBHOBECHE.
YpaBHEHHE TEILIIOBOTO
Oananca. [1naBnenue

U OTBEpJICBaHUE
KPUCTAJIJIMYECKUX BEIIECTB.
VY enbHasa TemiaoTa
TIJIaBJICHHMS.
[Tapoobpa3oBanue

¥ KOHJeHcanud. Mcnapenue.
Kumnienue. Y nenpHast
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTh TEMIIEPATYyPbl
KHIICHUS OT aTMOC(EpHOTO
JIaBJICHHMS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenpHas TeIioTa
CrOpaHusl.

[Tpunumne! padboThI
TernoBbIX ABurarteaei KI1J]
TEIUIOBOTO JIBUTATEIIS.

00CYyXJIeHHE MPAKTUUYECKUX CUTYalIUM,
JIEMOHCTPUPYIOIIUX Pa3IUYHbIE BUJIbI
TEIUIONEpENaym: TEMJIONPOBOIHOCTb,
KOHBEKIIUIO, U3TyYCHHUE.

HccnenoBanue sBJIEHUS TEMIOOOMEHA

MPY CMENIMBAHUH XOJOAHOM U TOPSTYEN BOJIBL.
Hab6nronenue ycraHOBIEHUS TEMIIOBOTO
PABHOBECUS MEXKY TOPSYEN U XOJIOAHON BOJOM.
Omnpenenenue (M3MEpeHUE) KOTUYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOOM IIPH TEIIO0OMEHE
C HarpeThIiM METAITMYECKUM LUIUHAPOM.
Omnpenenenue (U3MEpPEHUE) YIAETbHON
TEIJIOEMKOCTH BELIECTBA.

Pemenue 3aa4, CBA3aHHBIX C BBIYMCIEHUEM
KOJINYECTBA TEIUIOTHI U TEMJIOEMKOCTH

MIPU TEIJIO0OMEHE.

AHanu3 CUTyalluid MPaKTUYECKOTO
MCIIOJIb30BaHUs TEMJIOBBIX CBOMCTB BEILIECTB

Y MaTepHuasioB, HAIPUMED, B LIEIAX
SHEProcOepeIKSHUS: TCTIION3OJISITHSA,
sHeprocOeperaroIre KphIiiu,
TEPMOAKKYMYJISITOPHI U T. 1.

Hab6nronenue siBneHuii ncmapeHus

Y KOHJICHCAIUH.

HccnenoBanue npouecca HCIapeHus
Pa3INYHBIX XKUIKOCTEM.

OObscHeHNE SIBJICHUIN HCTIAPEHUS
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TemnoBble JABUTAaTCIN U KOHACHCAIIMK HaA OCHOBC aTOMHO-

Y 3aIlUTA OKPYKAIOLEH MOJICKYJISIDHOT'O YYCHHUS.

CpCabl. Habmoienue u 00bsICHEHHE TTpoliecca KUTICHHUS,
3aKOH COXpaHEHUS B TOM YHCJIC 3aBUCUMOCTH TEMIIEPATYyPHI

U IpCBpalICHUs SHCPIUU KHUIICHUA OT JaBJICHUA.

B TEILIOBBIX IIPOIIECCax Onpenenenne (M3MEPEHNE) OTHOCUTEIILHOM

BJIAJKHOCTH BO3/yXa.
HaOnronenue npoliecca miaBieHus
KPUCTANIMYECKOTO BEIIeCTBa, HAIIPUMED, JIbJA.
CpaBHeHME MPOLIECCOB TIJIABJICHUS
KPUCTAJUTMYECKUX TET M Pa3MATUCHUS

IIPU HarpeBaHUM aMOP(HBIX TeJI.
OmnpeneneHue (M3MEpPEHNE) YISTbHOU TEIIOTHI
TJIaBJICHUS JIBJA.

OOBsicHEHHE SIBJICHUH IIaBJICHUS

1 KpUCTAJIM3AIMH Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUCHHS.

Pemenne 3amau, CBI3aHHBIX C BEIYMCICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TeIUIonepeaayy Py IUIaBICHUN

Y KPUCTAILTU3AINH, UCTIAPCHUH U KOHICHCAIIHH.
AHanm3 cUTyarui MpaKTUYECKOTO MPUMEHEHUS
SIBJICHUH TTIABJICHUS U KPUCTAJUTH3AIUH,
HaIpuMep, MOTYYCHUE CBEPXUNCTHIX
MaTepualioB, CoJeBas rpeiaKa u Jp.

AHanu3 paboThl U 00BSICHEHUE TTPUHITUTIA
JIEHNCTBYS TEIJIOBOT'O JIBUTaTENS.




Brraucienue KoJandecTBa TEIIOTHI,
BBIJICJISIIOIIETOCS MTPU CTOPAHUH PA3TAYHBIX
Bu0B ToruiuBa, u KIIJI gsurarens.
OO0cyx1eHrE IKOJIOTUYECKHUX MOCIEICTBUN
WCIIOJIB30BaHUs JIBUTAaTENIed BHYTPEHHETO
CrOpaHusl, TEMJIOBBIX U TUAPOIIEKTPOCTAHIINI

Hroro no pazgeny

28

3J1eKTpnqec1me H MAarHUTHBIC ABJICHUA

2.1 | DnekTpuyeckue
3apsIbL.

3apspKEeHHBIE Tena

U UX B3aUMOJCHCTBUS

7

DIIeKTpU3aLHus TeIl.

JIBa poja 3IIEeKTpUYECKUX
3apsAn0B. Bzaumoperncteue
3apsKEHHBIX TEJ.

3akoH KynoHa (3aBUCUMOCTh

CHJIBbI B3aUMOJCHUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPsiJI0B

Y PACCTOSHUS MEXKIY
TeJIaMH).
DIIEKTPUYECKOE TOJIE.
Hanpsixkennocts
3JIEKTPUYECKOTO MOJIS.
[IpuHUKn cynepno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KAaUECTBEHHOM YPOBHE).

Hocurenu snekrpuyeckux
3apsii0B. DJIEMEHTAPHBIN
JIEKTPUYECKUH 3apsia.

HaOmnronenue v mpoBeIeHUE ONBITOB

I10 DJICKTPU3AIIUU TeJI IPYU COTPUKOCHOBEHUH

Y UHAYKLHEH.

HaOmronenne u 00bsICHEHNE B3aUMOIEUCTBHUS
OJTHOUMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEll.

OObsicHEeHUE MPUHIMIIA JEHCTBUA 3JIEKTPOCKOTA.

OOBsicHEHUE SIBICHUM JIEKTPU3ALIUU

MIpY COMPUKOCHOBEHUH TEJ U MHIYKITUEH
C MCMOJIb30BAaHMEM 3HAHUM O HOCHUTEIIX
AJIEKTPUYECKUX 3apsiIOB B BEIIECCTRE.
Pacnio3naBanue u 00bsICHEHHE SIBJICHUH
ANIEKTPU3AIMHU B TIOBCETHEBHOM JKU3HU.
HabGmonenne u oObSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS
AJIEKTPUYECKOTO 3apsia.

Habmro1eHre onbITOB 110 MOJSIUPOBAHUIO
CUJIOBBIX JIMHUM DJIEKTPUUECKOTO TTOJIS.
UccnenoBanue 1eHCTBUS SIEKTPUUECKOTO MO
Ha MIPOBOJIHUKHU U JUAJICKTPUKU
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Crtpoenue atoma.
[IpoBoHNKHK

U TUAJIEKTPUKHU. 3aKOH
COXPaHEHMS IJICKTPUUECKOTO
3apsja

2.2

IlocToIHHBIN
AJIEKTPUYECKUIN TOK

20

DIEKTPUYECKUI TOK.

VY cIi1oBus CyIIECTBOBAHHUS
3JIEKTPUYECKOTO TOKA.
HcTouHMKN MOCTOSITHHOTO
Toka. JlencTBus
AIEKTPUYECKOTO TOKA
(TeroBOE, XUMUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHI TOK

B )KUIKOCTSX M razax.
DJIeKTpUYECKast UEMb.
Cuna Toka. DNEeKTpUIECKOe
HaIpsKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma 11 yyacTka
uenu. [locnenoBarensHoe
Y MapajuIeNIbHOE COCTMHEHNE
IPOBOJTHUKOB.

PaboTa u MonHOCTh
3IEKTPUYECKOTO TOKA.

HaOnronenue pa3nuyHbIX BUAOB IEUCTBUS
AIIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BHUOB JICUCTBUS B IOBCSIHEBHOM JKU3HHU.
HaOnronenne BOSHUKHOBEHHUS Ta30BOI0 pa3psiaa
Y 3JICKTPUYECKOTO TOKA B JKUIKOCTH.

COopka 1 UCTIBITAaHUE JISKTPUICCKOM 1IeTTH
MMOCTOSIHHOTO TOKA.

N3mepenue cuibpl Toka aMIepMETPOM.
N3Mepenune 3JIeKTpUUeCKOro HanpsiKEHUS
BOJIBTMETPOM.

[IpoBenenue u 00BICHEHUE OTBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €r0 JUTMHbI, IJIOMIAX ITOTIEPEYHOTO CEUYCHUS
Y MaTepuarna.

HMccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEIUCTOP,

OT COPOTUBJICHUS PE3UCTOPA U HATTPSKEHUS
Ha pe3uCTopeE.

IIpoBepka mpaBuiia CII0KEHUS HAITPSKEHUN
TIpY MOCJIEI0BATEIHOM COEMHEHUH JIBYX
PE3UCTOPOB.
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3akoH J[xoyns—JIeHna.
DIIEKTPUYECKUE NN

U TIOTPEOUTENH
AIEKTPUUECKON SIHEPTUN
B ObITy. KopoTkoe
3aMBIKaHUE

[IpoBepka mpaBuiIa JUisl CHIIBI TOKA

IIPU NapaJJIETbHOM COEIMHEHUH PE3UCTOPOB.
AHaN3 CUTyalluid MOCIE0BATEILHOTO U
napajyieIbHOTO COEUHEHUS TPOBOJHUKOB

B JIOMAIIHUX AJIEKTPUUECKUX CETSX.

Pewenue 3aga4 ¢ ucnonb3oBaHueM 3akoHa Oma
1 (hopMyJ pacuera AIEKTPUIECKOTO
CONPOTHUBJIEHUS NIPH MOCIET0BATETLHOM

Y MapajuleIbHOM COEAUHEHUH MPOBOIHUKOB.
Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA,
IIPOTEKAIOLIETO YEPE3 PE3UCTOP.

OnpeneneHne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIIEISIEMOM Ha PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HaIpsKEHHS Ha HEW.
Omnpenenenue KII/I narpeBarens.
UccnenoBanue npeoOpa3oBaHus YHEPTUH

IIPU OABEME IPy3a IJICKTPOJBUTATEIIEM.
OObsicHEHUE YCTPOUCTBA U MPUHITUIIA TEUCTBUS
JIOMAILIHUX 3JIEKTPOHArpeBaTEIbHBIX MPUOOPOB.
OOBsiCHEHHUE TPUYUH KOPOTKOTO 3aMbIKaHUS

Y TIPUHLININA IEUCTBUSA TUIABKUX
[IPEIOXPAHUTEIIEH.

Peuienue 3aa4 ¢ UCMOIb30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarsuTHbIE SIBIICHUS

ITocTOIHHBIE MATHUTHI.
B3aumonueiicTBue

I/ICCHG,HOBaHI/IC Mar"guTHOI'O BSaHMOHeﬁCTBHH
IIOCTOAHHBIX MarHUTOB.
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MOCTOSIHHBIX MarHUTOB.
MaruauTHoe 1noz’e.
MaruauTtHoe 1osie 3emiu

Y €ro 3HAYEHHUE JJIs1 KU3HU
Ha 3emie. OnbIT Dpcrena.
MarunurtHoe 1oJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBuE
MarHMTHOTO TOJIS

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATEND
MOCTOSHHOTO TOKA.
Ucnonb3oBanue
3JEKTPOABUrATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOPTE

N3ydyeHne MarHuTHOTO MOJIsI MOCTOSTHHBIX
MarHUTOB MPHU X OOBCTMHCHHUH U Pa3/ICIICHUN.
HMccnenoBanne MarHUTHOTO B3aMMOJICHCTBHUS
MMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIsL MOCTOSIHHBIX
MarHUTOB IIPH UX 00bETMHECHUH U Pa3/ICIICHUH.
IIpoBeaeHrEe ONBITOB MO BU3yaTU3AUH MOJIA
MMOCTOSIHHBIX MarHuTOB.

N3yuenue sBieHUS HAMAarHUYUBaHUSA
BCILICCTBA.

HccnenoBanue 1eMCTBUS SJIIEKTPUIECKOTO TOKA
HA MarHUTHYIO CTPEJIKY.

IIpoBeaeHue ONBITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTb CHJIbI B3aMMOICCTBUS KaTyIIKH
C TOKOM ¥ MarHuTa OT CHJIbI U HaIpaBJICHUS TOKA
B KaTyIlIKeE.

AHanu3 cuTyanui NpakTUYECKOTro MPUMEHEHUS
AIIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIULIMHE).
N3ydeHne nercTBrs MArHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.

N3yuenue neicTBus 3JIEKTPOIBUTATENS.
Nzmepenune KIIJI anexkTpoaBurarenbHON

YCTaHOBKH.
Pacrnio3zHaBaHue ¥ aHanu3 pa3anyHbIX
MIPUMEHEHU N AJICKTPOJIBUTATENIEN

(TpaHCcnopT, OBITOBBIC YCTPOMCTBA U JIP.)
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2.4 | DnekTpoMarHUTHas
WHTYKIST

Onbitel @apanes. SABneHue
3IEKTPOMArHUTHOU

uHayknuu. [pasuiio Jlenua.

DJeKTporeHepaTop.
CnocoObl oJTy4eHUs
AIIEKTPUYECKON SHEPTHH.

OneITH IO HCCICAOBAaHNIO ABJICHUA
SHCKTpOMaFHHTHOﬁ HHAYKOHUHN: UCCIICAOBAHHNC
W3MEHCHUM 3HAYCHUS U HaIlpaBJICHUA
HHAYKOHMOHHOI'O TOKAa

DIIEKTPOCTaHIINN
Ha BO300OHOBIISIEMBIX
UCTOYHUKAX YHEPTUU
Htoro no pazuerny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOT'PAMME
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9 KJIACC

JIIBIYKEHUE U CIIOCOOBI
ero OIMmMCaHus

MarepuanbHas TOUKA.
Cucrema otcuera.
OTHOCHUTEIBLHOCTD
MEXaHMYECKOT'O JIBMKCHMSI.
PaBHOMepHOE
MPSIMOJIMHEUHOE IBU>KEHHUE.
HepaBHomepHoOe
MPSMOJIMHEWHOE IBUKEHHE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb Teja Mpu
HEPaBHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOYCKOpEHHOE
MPSMOJIMHEWHOE JBUKEHUE.
CBo0OoOIHOE T1aJIEHUE.
OmnpiTel 'anunes.
PaBHOMEpHOE BMKEHUE

110 OKPY>KHOCTH.

Ilepuon n yacrora
oOpaienust. JInnenHas

1 yIJIOBas CKOPOCTH.

Ne HaumeHnoBanue KomnuectBo | Ilporpammuoe conepxkanue | OCHOBHBIE BUABI IEATEIBHOCTH O0YyUaIOLINXCS
n/n pa3JesoB U TEM 9acoB
y4eOHOro peaMeTa
Mexannuyeckue siBJIeHUSA
1.1 | Mexanuueckoe 10 MexaHn4ecKoe JBUKEHHE. AHanu3 1 00CyKJeHUE Pa3IUYHbIX IPUMEPOB

MEXaHUYECKOTO JIBUKEHUSI.

OO6cy:xeHre rpaHull IPUMEHUMOCTH MOJICIN
«MaTepuanbHas TOUKay.

Omnucanre MEXaHMYECKOTO ABIKCHUS
paznTuYHBIMU ciocoOamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAIUH, B KOTOPBIX
IPOSIBIISIETCS] OTHOCUTEIbHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Habmroienne MexaHn4ecKoro ABMKEHUS Tefa
OTHOCHUTEJILHO Pa3HBIX TeJl OTCYETA.
CpaBHeHUE IMyTel U TPACKTOPUN IBUKEHUS
OJTHOTO U TOTO K€ TeJla OTHOCHUTEIHHO Pa3HbIX
TEJ OTCYETA.

Amnanu3 Tekcrta ["anuiest 06 OTHOCUTETHFHOCTH
JIBUKCHMS; BBITTOJIHEHUE 3aJJaHU 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenre cpeHeil CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABM)KEHUS IIapyKa M0 HAKIIOHHON
TUIOCKOCTH.

AHanu3 1 00CyXIeHue CIIOCOO0B
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LlenTpOoCcTpEMUTENIEHOE
YCKOpEHUe

MPUOJIMKEHHOTO ONPEIETIEHUSI MTHOBEHHOMN
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBUKEHUA (IIapUKA B )KUJIKOCTH, MOJIEIN
AIEKTPUYECKOTO aBTOMOOWIIS U T. 11.).
Omnpenenenue nyTH, TPOMIEHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeEJIA

1o rpauKy 3aBUCUMOCTH ITyTH PaBHOMEPHOT'O
JBUKEHHUS OT BPEMEHU.

OO0cy:x/1eHne BO3MOKHBIX TPUHIIUIIOB
JeNCTBUS TPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(cITUIOMETPOB).

Bbluncrienue myTa ¥ CKOpOCTH U
PaBHOYCKOPEHHOM MPSMOIUHEHHOM IBHKEHUU
Tena.

Ornpenenenue MpoOMAECHHOTO IyTH U YCKOPEHHUS
JBUKEHUSA TeJa Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSIMOJIMHENHOTO
JBUKEHUSA TeJla OT BPEMEHHU.

IIposepra cunomeswi: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCIU NYMU OMHOCAMCS
KaK psi0 He4emHulX yuces, mo
CO0MEemcmayouue NPOMeNCYmMKU 8pemMeHU
O0OUHAKOBWL.

Onpenenenue yCKOpeHus Tena

MIPY PAaBHOYCKOPEHHOM JIBH>KEHUU
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10 HAKJIOHHOM TJIOCKOCTH.

N3mepenue nepuoia v 4acToThl 00palieHus
TeJIa MO OKPY>KHOCTH.

OrnpeneneHne CKOPOCTU paBHOMEPHOTO
JIBUKEHHUS TEJla 110 OKPYKHOCTH.

Pemenue 3ama4 Ha onpeneneHue
KMHEMAaTHUYECKUX XapaKTEPUCTUK
MEXaHMUYECKOTO JBUKEHUS PAa3JIMYHBIX BUIOB.
Pacnio3naBanue v npuOIMKEHHOE OMMCAHUE
Pa3JIMYHBIX BUJIOB MEXaHUYECKOTO JBHKECHUS
B IIPUPOJIE U TEXHUKE (HA MpuMepax CBOOOHO
MaJalIINX TeJ, IBUKECHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

ITepBeiit 3akoH HproTOHA.
Bropoi 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHIMI cyrnepno3suuuu
CHIL

Cuia ynpyroctu. 3akoH
I'yka. Cuia TpeHus: cuna
TPEHUS CKOJIbKEHUS, CHIIa
TPEHUSI TOKOS, IPYTHE BUJIbI
TPEHHUS.

Cuia TS>KeCTH M 3aKOH
BCEMHUPHOT'O TATOTEHHUSI.

Y ckopenue cBOOOTHOTO
najeHus. /J[BmkeHue rianer

HaOmnronenue u 00CykJI€HUE OIBITOB

C IBMDKCHUEM TeJjla IMPYU YMEHBIIIEHUH BIIUSHUS
JIPYTHUX TeJ, IPEMATCTBYIOMIMX JIBHYKCHUIO.
Ananmus Texcra ['anmies ¢ onmucaHueM
MBICJIEHHOT'O DKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHEHUE 3aJIaHUM 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OO0cyx)aeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA WHEPIIMH B Pa3IMUHBIX CHCTEMax
OTCUETa.

Hab6nronenue u o0CyxieHre MEXaHUIECKUX
SIBJICHUH, IPOUCXOSAIIUX B CUCTEME OTCUETA
«Tenexka» npu ee paBHOMEPHOM
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Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecomMoCTh 1 meperpy3Ku.
PaBHOBECHE MaTepuaabHOU
TOYKHU. AOCOTIOTHO TBEPIOE
Teno. PaBHOBECUE TBEPIOTO
T€JIa C 3aKPEIJICHHON OChIO
BpallleHud. MOMEHT CHUJIBI.
LlenTp TsKECTH

1 YCKOPEHHOM JIBUKEHUH OTHOCUTEIIBHO
KaOuHeTa (PU3UKH.

JlericTBUs C BEKTOpaMU CUII: BBIIIOJIHEHHE
3aJIaHUM M0 CII0KEHUIO U BBIYUTAHHUIO
BEKTOPOB.

Habmroienue u/unm npoBeieHue OMbITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTb YCKOPEHUS
Teja OT MPWJIOKEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 1 o0ObsICHEHHE SIBJICHUN

C UCITOJIb30BAaHMEM BTOPOTO 3aKoHa HproTOHA.
Pemenue 3a1a4y ¢ HCIOJIB30BAHUEM BTOPOTO
3akoHa Hbl0TOHA M MpaBuiia CI0KEHUS CUJL.
Ornpenenenue )KECTKOCTH NIPYKUHBI.

AHanu3 cuTyauui, B KOTOPBIX Ha0JII01at0TCs
yrnpyrue negopManuu, U uX o0ObsICHEHUE

C UCIIOJIb30BaHKEM 3aKoHa ['yka.

Pemenue 3a1a4 ¢ ucnosib3o0BaHUEM 3aKoHa ['yka.

I/ICCHGI[OBaHI/IC 3aBUCUMOCTHU CUJIbI TPCHUA

CKOJIbKCHHUA OT CHJIbI HOPMAJIBHOI'O JaBJICHUA.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMUS.
Omnpenenenue kodhPuimeHTa TpeHus
CKOJIBKCHUSI.

V3mepeHue cuitbl TPEHUS TTOKOSL.

Pemenwe 3a1a4 ¢ ucmoabp30BaHUEM (HOPMYITBI
JUTSL CUJIBI TPEHUS CKOJIB)KEHUSI.

AHanu3 IBWKEHUS TEJ TOJBKO MO ICHCTBUEM
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CHUJIBI TSDKECTH — CBOOOTHOTO IMaJICHHUS.
OOBsICHEHNE HE3aBUCUMOCTH YCKOPEHUSI
CBOOOJIHOTO MaJCHUs OT MacChl Teja.

Or11eHKa BEJTUYUHBI CHJIBI TATOTCHHUS,
JICUCTBYIOIIEH MEXY JIBYMS TEJIaMU

(mJ1g pa3HBIX Macc).

AmnHanu3 IBMKEHUS HEOCCHBIX Tell

10J1 IEMCTBUEM CHJIbI TATOTCHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pemienue 3aga4 ¢ MCMOJb30BAaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JUJISL pacyeTa CUJIbl TSDKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
OTHCHIBAIOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
10 TEKCTY (CMBICTIOBOE YTCHUE).

HaOmronenue u 00CykJI€HUE OIBITOB

110 U3MEHEHMIO BECa Teja MPU YCKOPEHHOM
JIBIOKCHUM.

AHann3 ycia0BUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIepErpy3KH.

Pemienue 3aga4 Ha onpeiesieHUe Beca Tena

B Pa3JIMYHBIX YCIOBUSIX.

AHanu3 cui, AeUCTBYIONIMX Ha TEJIO,
MOKOSIIIEEeCs Ha OTope.

OrnpeneneHue eHTpa TSHKECTH Pa3IMIHbIX TeJ
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1.3.

3aKOHBI COXPAaHEHUS

10

Nmnynec Tena. U3mMeHenue
UMITyJIbca. VIMITYJIbC CUIIBL.
3aKOH COXpaHEHUS
uMIyabca. PeaktuBHOE
JIBUYKEHUE.

Mexanudeckasi paborta

¥ MOIIHOCTB. PaboTa cun
TSAKECTH, YIIPYTOCTH,
TpeHus. CBsA3b SHEPTUH

1 paboTsl. [loTeHmanpHas
DHEPIUs Tena, MOJHATOrO
Ha/Jl IOBEPXHOCTHIO 3EMJIU.
[loTeHUMaNbHAs YHEPTUS
CXKAaTOU MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KUHETUYECKOHN
DHEPIUH. 3aKOH COXPAHEHUS
MEXaHHYECKON YJHEPTUH

HaOnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPY B3aMMOJIEVICTBUHU TEJ, 3aKOH COXPaHEHUs
UMITYJIbCA MPU a0COIIOTHO yIIPYTroM

Y HEYIIPYTOM B3aWMOJCHUCTBUU TEI.

AHanu3 CUTyanuii B OKpyKarolen )KU3HU

C UCITOJIb30BAHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacnio3HaBaHue sIBJIEHUS pEAKTUBHOTO
JIBUKEHUSA B IPUPOJIE U TEXHHUKE.
[IprMeHeHne 3aK0Ha COXPAaHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOIEUCTBUS TeEll
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OTHO U3 KOTOPBIX
HETIOABUKHO).

Pewenne 3aga4 ¢ HCNOJIB30BaHUEM 3aKOHA
COXpPaHEHMS UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIPYTOCTH

IIPU NOIBEME I'Py3a C UCIIOIb30BaHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepeHne noTeHManbHON SJHEPTUH YIIPYTO
ne(opMUPOBAHHON TIPYKUHBI.

N3Mepenre KHHETUYECKOW SHEPTUU TEIa

110 JJIMHE TOPMO3HOTO ITyTH.
DKCIEPUMEHTAIIBHOE CPABHEHHE U3MEHEHUS
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MOTEHIMAIBHOW U KHHETUYECKOU SHEPTHM Tella
IIPY IBUKEHHUU IO HAKJIOHHOM TIJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH

py CBOOOJHOM I1aJIEHUU.

[IpumeHeHne 3akOHa COXpaHEHUA
MEXaHMYECKON SHEPTHUH JJIs pacyera

MOTEHINAJIbHON M KHHETUYECKON SHEPTHUM TENa.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 3aKOHA
COXpPaHCHUA MEXaHMYECKOU OHCPIun

Hroro no pazgeny

40

Mexannueckne KoJ1e0aHNs U BOJTHBI

2.1

MexaHnueckue
KoJicOaHUs

7

KonebarenbHoe aBuKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHU: EPUOI,
4acToTa, aMIUIUTY/a.
Marematnieckuii u
MPY>KUHHBIN MasSTHHKH.
IIpeBpamenue sHEprun
pH KoJieOaTeILHOM
JIBUKCHUH.

3aTyxaronue KojaeoaHus.
BrinyxieHHbIE KOJIeOaHusl.
Pe3onanc

Hab6monenne kojre0annii moa IeMCTBUEM CUJT
TSDKECTH M YIIPYTOCTH U OOHApYKEHHUE
MO00OHBIX KOJIEOAHUHN B OKPYKAIOIIEM MUPE.
AHnanu3 konebaHuil rpy3a Ha HUTH

U Ha MpYyKHUHE.

OmnpeneneHue 4acTOThl KOJICOaHUI
MaTE€MaTHUYECKOTO U MIPYKUHHOTO MasSTHUKOB.
HaGmronenne u 00bsICHEHNE SIBICHUS
pe30HaHca.

HccnenoBanue 3aBUCMMOCTH MEproaa
KOJIcOaHMI1 TTOIBEIIICHHOTO K HUTH TPy3a

OT JUTMHBI HUTH.

[TpoBepka HE3aBUCHMOCTH IIEpHO/Ia KOJICOaHU

rpysa, nOABCIICHHOT'O K JICHTC, OT MaCChI I'py3a.

Habmonenue u 006CyX/1eHHE OTBITOB,
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JEMOHCTPUPYIOIINX 3aBUCUMOCTh TIEPHOJIa
KOJICOaHM MTPY>KUHHOT'O MasiTHUKA OT MACChI
rpy3a U KECTKOCTHU MPYKUHBI.

[IpuMeHeHne MaTEMaTHIECKOTO

U MPY>KUHHOTO MasgTHUKOB B KaueCTBE MOJIeJIel
JUTSL OTIMCAHMSI KOJIEOAHUM B OKPY’KaIOIIEM
MUpE.

Pemenue 3a7a4, CBA3aHHBIX C BBIYUCIICHUEM
WJIU OLIEHKOW YacTOTHI (IIepruoja)
Kosie0aHui.

Hszmepenue yckopernus c60600H020 NAOEHUs.

2.2

Mexannueckue
BOJIHBI. 3BYK

MexaHnuecKne BOJIHEI.
CBoiicTBa MEXaHUUYECKUX
BOJH. [IpononsHbIE

Y TOTNEPEUYHBIC BOJTHBI.
JlirHa BOJIHBI U CKOPOCTH €€
pacupoCTpaHCHHUS.
MexaHn4decKHue BOJIHBI

B TBEPJIOM TEJIE,
CEHCMHYECKHUE BOJIHEI.
3ByK. | poMKOCTB 3ByKa

1 BbIcOTa TOHA. OTpaxkeHue
3ByKa. MHdpa3Byk

U yIBTPa3BYK

OOHapyXeHHUE U aHATN3 BOJTHOBBIX SIBJICHHM
B OKPYKaloIleM MUpe.

Hab6nronenue pacnpocTpaHeHHs TPOI0TbHBIX
Y TIOTICPEYHBIX BOJIH (Ha MOJIEIIN)

1 O0HAPY)KEHNE aHAJIOTHYHBIX BUOB BOJTH

B IpUpo/e (3BYK, BOJIHBI HA BOJIE).
Brraucnenre qJIMHBI BOJTHBI M CKOPOCTH
pacnpocTpaHEHHS 3BYKOBBIX BOJIH.
DKCHepUMEHTAIBHOE OTIPEIeIICHNE TPAHMII
YaCTOTHI CJIBIIIIMMBIX 3BYKOBBIX

KoJIEOaHUH.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYyKa

OT YacCTOTHI (B TOM YHCJIIS, C UCIIOJIb30BaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaOmronenue u 00bsICHEHUE ABJICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHanM3 OpUTHHAIBHOTO TEKCTA, OCBSIICHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPa3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

BJICKTPOMaFHHTHOe IMOJI€ 1 3JICEKTPOMAIrHUTHBLIC BOJIHBI

3.1 | DnaekTpoMarHuTHOE 6 DJEKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINX
nosjie DJEKTPOMArHUTHBIE BOJHBL. | B3aMMOCBSA3b 3JIEKTPUYECKOIO U MArHUTHOT'O
Y 3JIEKTPOMATrHUTHBIE CaoiicTBa TIOJIEH.
BOJIHBI AJIEKTPOMArHUTHBIX BOJIH. OKCHepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIkajya SJIEKTPOMArHUTHBIX | AIEKTPOMArHUTHBIX BOJH (B TOM YHCIIE
BOJIH. Mcrionb30BaHue C TIOMOIIIbI0 MOOUIIBLHOTO TeNeoHa).
HJIEKTPOMArHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHIMKOB
JUISl COTOBOM CBSI3H. YeJI0BEYECKOr0 OpraHu3Ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMUCHIBAIOIINX MPOSIBICHMUS
cBera. CKOpOCTh CBETa. 3JIEKTPOMAarHUTHOTO HU3JIyY€HUsl B IPUPOJIE:
BonHoBble cBoiicTBa cBeTa ’KMBBIE OPTaHU3MBbI, U3JTy4Y€HUsI HEOECHBIX Te
(CcMBICTIOBOE UTEHUE).
Pacnio3naBaHue 1 aHaIu3 pa3InyHbIX
MPUMEHEHUH IEKTPOMAarHUTHBIX BOJIH
B TEXHHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTSL CKOPOCTH AJIEKTPOMArHUTHBIX BOJIH, ITHHBI
BOJIHBI U 4aCTOTHI CBETA
Hroro no pazneny 6
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CBeToBbBI€ SIBJICHUS

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JlyudeBast MOJIE€Tb CBETA.
Hctounuku cgera.
[TpsiMmonuHetHOE
pacrpocTpaHeHue CBeTa.
3atmenusa ConHua u JIyHBL.
Otpaxenue ceta. [Imockoe
3epKajo. 3aKOH OTPaKEHUs
CBETa.

[Ipenomiienune cBeta. 3aKOH
npejomiieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKEHUE
ceeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHETO
OTPAKECHUS B ONITUYECKUX
CBETOBOJIaX

Habito1eHue onbITOB, 1EMOHCTPUPYIOLIUX
SIBJICHHUE NPSMOJIMHENHOTO
pacnpocTpaHEHUs CBETa

(BO3HMKHOBEHHE TE€HU U MOJIYTEHH),

Y UX UHTEPIIPETALUS C UCIIO0JIb30BAaHUEM
MOHSTHUS CBETOBOTO JIyya.

OOBbsCHEHNE U MOJIETTUPOBAHUE COTHEYHOTO
Y JTyHHOT'O 3aTMEHHUI.

Hccnenosanne 3aBUCUMOCTH

yTila OTPaKEHMs CBETOBOIO JIy4a OT yIjla
NAJCHHUSL.

N3yuyeHue cBOMCTB N300paKE€HUS B INIOCKOM
3epKaje.

HaoOmronenne u 00bsICHEHUE OMBITOB

10 MOJIYYEHUIO H300paKEHUH B BOTHYTOM

Y BBIYKJIOM 3€pKaJIax.

Habmtoienue 1 00bsICHEHUE OIBITOB

MO MPEJTOMIICHHUIO CBETA HA TPAHULIE
Pa3IUYHBIX CPEM, B TOM YHCJIE OIBITOB

C TIOJIHBIM BHYTPEHHUM OTPaKEHHUEM.
HccenenoBanue 3aBUCUMOCTH yIJIa
MPEJIOMJIEHUS OT YIJIa aJeHUsl CBETOBOTO JTyya
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3zHaBanue sBJICHUN OTPAKEHUS

Y NIPEJIOMJICHUS CBETA B IIOBCEHEBHOMN
KU3HU.
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AHanu3 1 00bSICHEHUE ABJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3aa4 ¢ HCNOJIb30BaHNUEM 3aKOHOB
OTpaXXEHUS U NMPEJIOMJIICHUS CBETA

4.2 | JIuH3bI U ONITHYECKHE 6 JIunza. Xop myyeit B tunze. | [lomydyenne n3o0pakeHU ¢ TOMOIIIBIO
IpUOOPHI OnTrueckas cuctemMa coOuparoIel U pacceuBaIOICH JTUH3.
doroanmapara, Mukpockomna | Onpenenenne GOKyCHOTO PacCTOSHUS
u Teneckomna. ['na3 kak Y ONTHYECKOU CHJIBI COOMPAIOIIEH
ONTUYECKAsi CUCTEMA. JVH3BL.
bimsopykocTh AHaM3 yCTpOWCTBA U IPUHLINIIA AEHCTBUS
U TaJTbHO30PKOCTh HEKOTOPBIX ONTHYECKUX PUOOPOB:
¢doToanmapara, MUKPOCKOTIa, TEIECKOTIA.
W3ydenne Moaenu riaa3a Kak ONTHYeCKON
CHCTEMBI.
AHanu3 siBJIeHUN OJIM30PYKOCTH
Y TATbHO30PKOCTH, IPUHIIHIA IeHCTBUS
OYKOB
4.3 | Paznoxenue 0e10ro 3 Pasznoxenue Genoro ceeta HabOmronenue pasnoxeHus 0e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbITel HetoTOHA. | B cIieKTp.
CnoxeHue CreKTpaabHbIX Hab6nronenue u 00bICHEHHE OTIHITOB
BeToB. [{ucnepcus ceeta 0 TIOJTyYEHUI0 O€JI0ro CBETa MPHU CII0KEHUU
CBETa pa3HbIX LIBETOB.
[TpoBenenue u 0ObSICHEHHUE OTIBITOB
10 BOCTIPUSITHIO IIBETA IPEIMETOB MIPH UX
HAOJIOICHUH Yepe3 IBETOBBIC (PUITBTPHI
(LIBETHBIC OUKH)
Wroro no pazaeny 15
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KBaHTOBBIE SIBJIEHUS

5.1 | Ucnyckanue u OmnswiTel Pezepdopaa OO6cyxaenue 1eau onbIToB Pezepdopaa
MOTJIOLIEHUE CBETA Y TJIaHETapHAask MOJIEIb T10 UCCJIEJOBAHUIO aTOMOB, BBIJIBUKEHHE
aTOMOM aroma. Moznens atoMa bopa. | runore3 0 BO3MOKHBIX pe3yJIbTaTaX ONbITOB

Hcnyckanne v MOIJIOIEHUE | B 3aBUCUMOCTH OT IIPEAIIOIATaeMOr0 CTPOEHUS

cBeTra aToMOM. KBaHTBL. aTOMOB, (popMyITHpOBaHKE BHIBOIOB

JInHenyaTeie CIEKTPBI U3 pE3yJIbTAaTOB OIIBITOB.
OO6cyxkaeHue NpOTUBOPEUNiA MIIaHETaPHON
MO/IEJIA aTOMa U OCHOBAHUM I TUIOTE3bI
bopa o cranimonapHbIX OpOUTaX AIEKTPOHOB.
Hab6nrofneHue CruionHpixX U JIMHEWYaThIX
CIIEKTPOB U3JTy4YECHUS PA3JINYHBIX BEIIECTB.
OObsicHEHUE TUHEHYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CtpoeHne aTOMHOTO PanunoaktuBHOCTh. Anba-, | OOCyXaeHUE BOZMOXKHBIX TUIIOTE3 O MOJEIISX

aapa

OeTa- U TaMMa-u3TyYeHUS.
CtpoeHue aTOMHOTO s]1pa.
Hyknonnast moaenp
aTOMHOTO sigpa. M30TomsI.
PagnoakTuBHEBIE
npespauieHus. llepuon
MOJTypaciajia aTOMHBIX sIIep

CTPOEHHS sizIpa.
Onpenenenue cocTasa siep MO 3aJaHHBIM
MacCOBBIM U 3apsIIOBBIM YUCIIaM

¥ TI0 TTOJIOKEHHUIO B IEPUOINIECKON CUCTEME
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B TIEPUOIUYECKON cHUCTEME

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpeKOB 0.-4aCTHIL IO TOTOBBIM
doTorpadusim.

OOHapy>keHue v U3MEpPEHHE PaJualliOHHOTO
¢doHa ¢ MOMOLIBIO JO3UMETPA, OLICHKA ETO
MHTEHCUBHOCTHU.
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Amnann3 OMoI0THYSCKUX U3MECHEHMH,
MIPOUCXOIAIINX MO ICUCTBUEM
PaIMOaKTUBHBIX M3TyUYCHHI.
Hcnonb3oBaHue paluOaKTUBHBIX W3ITYYCHUI
B MCIUIIHE

5.3 | SnepHbie peakuyu 7 Snepusie peakuuu. 3akoHbl | Pemenue 3a7a4 ¢ KCMOJIb30BAHHEM 3aKOHOB
COXpaHEHUS 3apsI0BOTO COXPaHEHUSI MAaCCOBBIX U 3apS0BBIX YUCEII
Y MacCOBOT'O YHCEIL. Ha ONpEJIEIICHUE Pe3yIbTaTOB SACPHBIX
DHeprus CBsI31 aTOMHBIX peaKiInii; aHaJIM3 BO3MOKHOCTH
anep. CBa3b Macchl WJIM HEBO3MOXXHOCTH SIIEPHON PEaKIIMH.
¥ oHepruM. Peakimu cuHTe3a | OneHKa SHEpTUH CBSI3H SIEP C UCTIOIH30BAHHEM
u fenenus sauep. Microunuku | oopmyisl DiiHIITEHHA.
sHeprun ConHIa U 3BE31. OO6cy:x1eHne MepPCIEeKTUB UCIIOIb30BaHUs
SAnepHas sHEpreTuka. YIPABJISIEMOT0 TEPMOSEPHOTO CUHTE3A.
JencTBus paauoakTUBHBIX | OOCYyKIeHUE TPEUMYIIECTB U SKOJOTHIECKIX
W3JIy4YCHUHN HA )KUBbIC npo0JieM, CBSI3aHHBIX C SIIEPHON SHEPTETUKOM
OpraHU3MBbI

Htoro no pazgeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIIMH MOLYJIb

ITosTOpenue 9 CucremaTusanus BrinonHenne y4eOHbIX 3a1aHAM, TPEOYIOIHUX

1 0000I11IeHNE
coJiep KaHus Kypca
dbusuku 3a /-9 Kacchl

1 00001IIeHHE TTPEAMETHOTO
COJIEp)KaHHMS U OITBITA
JIeATEILHOCTH,
IPUOOPETEHHOTO

MIPY U3yUEHUU BCETO Kypca
(hU3UKK OCHOBHOTO OOIIIETr0O
oOpa3oBaHMUs.

JIEMOHCTPAILMN KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLINUX €CTECTBEHHOHAYYHYIO
TPaMOTHOCTB:

— MPUMEHEHUS NMOJTYYEHHBIX 3HAHUM

JUJIs HAYYHOT'O OObSICHEHUS (PU3UUECKUX
SIBJICHUW B OKPYKAFOLIEW ITPUPO/IE,

B ITOBCEJIHEBHOM JKU3HU U BBLIABJICHUS
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[TonroToBKa K OCHOBHOMY
rOCyJapCTBEHHOMY
dK3aMeHy 10 (pr3HKe

TUTSE 00YJaroIIuXCs,
BBIOPABIINX ATOT YUCOHBIM
npeaMeT

(bU3UYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTH;

— MIPUMEHEHUSI OCBOEHHBIX
HKCIIEPUMEHTAIbHBIX YMEHUN

JUTSI UCCTIeTOBaHMsI (PU3UYECKUX SIBIICHUH,

B TOM YHCIIE JJI IPOBEPKHU THIOTE3

Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pelienue pacueTHbIX 3a/1a4, B TOM YUCTIE
MPENoIaralouX UCIOIb30BaHUE PU3NUECKUX
MOJIEJIEN U OCHOBAHHBIX Ha COJIEPKAHUH
Pa3JIMYHBIX Pa3AeoB Kypca (QU3UKH.
BrinonHeHnue 1 3amura rpymnmnoBbIX

WJIY UHJIUBUAYAJIBHBIX POEKTOB, CBSI3AHHBIX
C coJiep KaHueM Kypca (pu3uku

Htoro mo paznemny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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MEPEYEHDb (KOJJU®UKATOP) PACIIPEJEJEHHBIX ITO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOT'O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

B denepanbHBIX W perHOHAIBHBIX MPOIENAypaX OIEHKA KayecTBAa OOpa3OBaHHS
UCTIOJB3YyeTCs MepeueHb (Koau(ukaTop) pacripepelIeHHbIX 10 KJIaccaM IPOBEPSEMBIX
TpeOOBaHMI K pe3yJibTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrPaMMEI
OCHOBHOTO 00111eT0 00pa30BaHUs U 3JIEMEHTOB COJIEpKaHus 1o (pusmuke.

7 KJIIACC

IIpoBepsiemble nMpeAMeTHBIE Pe3yJIbTAThl OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl

Kon [IpoBepsiemMble PEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
MIPOBEPSEMOTO 00pazoBaTenbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs
pe3yJibraTta
1.1 UCIIOJIb30BaTh U3yYECHHBIC TOHATHUS
1.2 paznyath SBJIEHUS IO OINHCAHUI0 WX XapaKTEPHBIX CBOMCTB U

Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX OAHHOC (1)I/ISI/IIIGCKOC SABJICHUC

1.3 pacno3HaBaTh MPOSIBICHUE M3YUYECHHBIX (DU3WYECKUX  SIBICHUU
B OKPY’KaloLIeM MHUpE, B TOM 4Hciie (PU3HUECKUE SBIICHUS B PUPOJIE,
IIPU STOM TIEPEBOJUTH MPAKTHUECKYIO 3a/1ady B YU€OHYIO, BBIICISTH
CYIIIECTBEHHBIEC CBOMCTBA (IPU3HAKH) (PU3UYECKUX SBICHUN

1.4 ONMKCHIBATh M3YyYECHHbIE CBOMCTBA TeNl W (DU3MYECKUE SBICHUS,
UCHONB3Ysl (PU3MYECKUE BEJIUYMHBI, MPU OMHCAHUU MPABUIBHO
TPaKTOBaTh (DU3MYECKHA CMBICT HCHOJIB3YEeMBIX BEJIUYUH, WX
0003HaYEHUS U €TUHUIIBI (PU3UYECKUX BEIMUWH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYI (PHU3WYECKYI0 BEIUYHHY C JPYTHMH
BEJIMYMHAMH, CTPOUTh TpaduKH  HM3YyYEHHBIX  3aBHUCHUMOCTEH
(U3UISCKUX BEITMYHMH

1.5 XapaKTEepPU30BaTh CBONCTBA Tei, (HDU3UYECKUE SBICHUSI U TMPOIIECCHI,
WCMOJIb3Yysl HW3YYEHHBIC 3aKOHBI, IMPH OSTOM JaBaTh CJIOBECHYIO
GbOpMYIMPOBKY 3aKOHAa U 3alUChIBaTh €r0 MaTeMaTHYeCKOe
BBIPAYKECHUE

1.6 OOBSICHATH (PU3WYECKUE SBJICHUS, MPOIECCHl M CBOMCTBA TEJI, B TOM

YUCI€C N B KOHTCKCTC CI/ITyaLII/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT' O
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XapakTepa: BBIABIATh NPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
oObsicHeHre U3 1 — 2 JIOrHYECKHUX IIaroB ¢ OMopou Ha 1-2 n3ydeHHBIX
CBOMCTBa  (DM3MUECKUX  SIBICHMM, (U3MUECKUX  3aKOHA WUJIH
3aKOHOMEPHOCTH

1.7

pemaTh pacueTHble 3a1auu B 1 — 2 nelcTBUA, UCTIOIb3YS 3aKOHBI U
dbopmyIIbl, CBA3bIBatONIME (PU3UUECKUE BETMUYMHBI: HA OCHOBE aHaJN3a
YCIOBHUSL 3aJladyd 3alldChbIBaTh KpAaTKOE YCJIOBHUE, TOJCTAaBIAThH
bu3ndecKue BeTUINHBI B (DOPMYJITBI M TIPOBOIUTH PACUYEThI, HAXOIUTh
CIIPABOYHBIE JJAHHBIE, HEOOXOAUMBIE JIJIs PEIICHUS 3a/1a4, OLICHUBATh
PEaTMCTUYHOCTD MOJYYCHHOU (PU3NYECKON BETUUNHBI

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOLIU
bu3MYeCKuX METO/NOB, B OINWCAHWU HCCIEIOBAaHUSA BBIICIATH
IIPOBEPSAEMOE IIPEII0JIOKEHNE (rumotesy), pasnuyath U
MHTEPHPETUPOBATh MOJYYCHHBIA PE3yJIbTAaT, HAXOIWUTh OIIMOKH B
XOJI€ OIBITA, JAEJAaTh BBIBOABI I10 €70 pe3yJibTaTaM

1.9

MPOBOAUTL OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SIBICHUM WU
dbu3nYecKux  CBOMCTB  Tel:  (QOpMYJIUpPOBATH  MPOBEPSEMBIC
MPEANoJoKeHUs, CcoOupaTh YCTaHOBKY U3  MPEIOKEHHOTO
000py1I0BaHUs, 3aMUCHIBATH XO/1 OMbITA U (OPMYJIMPOBATH BHIBO/IbI

1.10

BBHITIOJIHATH TPSIMbIE U3MEPEHUS] C WCIIOJIb30BAHUEM aHAJOTOBBIX U
1U(POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YYETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUN

111

MPOBOJAWTL  HWCCICIOBAHWE 3aBUCHUMOCTH  OJIHOW  (PU3HYECKOM
BEJIMYMHBI OT JPYrod C HCHOJIb30BAHUEM TNPSIMBIX H3MEPECHUMH,
y4aCTBOBAaTh B IUIAHUPOBAHUW YYCOHOTO HCCIICIOBAHUS, COOMpPaTh
YCTAHOBKY U BBIIIOJHATh U3MEPEHUS, CIIEAYS MPENI0KEHHOMY ILIAHY,
(buUKCcUpOBaTh Pe3yJbTaThl MOTYYCHHOM 3aBUCUMOCTH (DU3NUECKUX
BEJINYMH B BUJIE TIPESAJIOKESHHBIX TaOJIMI] ¥ Tpa(UKOB, JIeJIaTh BBIBOJIBI
0 pe3yJbTaTaM UCCIEAO0BAHUS

1.12

MPOBOAUTL KOCBEHHBIE HU3MEPEHUs (PU3NUECKUX BEIUYUH, CICHYS
MPEIIOKEHHOW MHCTPYKITUU: TIPY BBITIOJTHEHUH U3MEPEHUN COOMPATh
AKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYHCIISITH 3HAYEHHUE HCKOMOM
BEJINYUHBI

1.13

coOnrofaTh  MpaBWia TEXHUKH  0O€30MacHOCTH  mpu  paboTte
¢ 1abopaTOpHBIM 000PYIOBAaHUEM

1.14

YKa3bIBaTh MPUHIIMIBI AEHUCTBHS MPUOOPOB U TEXHUUECKUX YCTPOUCTB,
XapaKTepU30BaTh MPUHIUIBI JIEUCTBUS U3YYEHHBIX MPUOOPOB
U TEXHMYECKHX YCTPOWCTB C IMOMOIIBIO MX OMUCAHUS, UCHOJIB3YS
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3HaHMS O CBOMCTBax (1)I/IBI/IIIGCKI/IX SIBICHUU U HCO6XOI[I/IMI)IG
@HSHHCCKHG 3aKOHBI 1 3aKOHOMCPHOCTH

1.15

MPUBOAUTh TPUMEPHl (HAXOIUTh WHPOPMAINMIO O MpUMEpax)
MPAKTHYECKOTO MCTIOIh30BaHUSI PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HH JJI1 00ecIieueHus1 0€301MaCHOCTH MPHU 0OpaIeHUH ¢ IPUOOpaAMHU
U TEXHUYECKUMH  YCTPOHCTBAMH,  COXpPAaHEHHUS  3J0POBbs
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKpYKaroIen
cpene

1.16

OCYHICCTBJIATH 0T60p HCTOYHHNKOB PIH(l)OpMaIII/II/I B CCTH I/IHTCpHeT B
COOTBCTCTBHMMU C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HNMCIOINXCA 3HAaHUU U IIyTCM CpPAaBHCHHA PA3JIMYHBIX HCTOYHHKOB
BBIACIIATH I/IHCI)OpMaI_[I/IIO, KOTOpas sABJISACTCS HpOTHBOpe‘II/IBOﬁ niIn
MOJKET OBIThH HGI[OCTOBCpHOﬁ

1.17

WCIIOJB30BaTh TPH  BBIMOJHEHUHM Y4YeOHBIX 3aJlaHMK  Hay4HO-
MONYJISIPHYIO JIUTEPATYPY (PU3MUECKOTO COMAEpKaHMs, CHPABOYHbBIC
Marepuaibl, pecypcel ceth HHTEpHET, BlIameTh IpUEMaMU
KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHGOpMAIUU U3 OJTHOU
3HAKOBOUW CUCTEMBI B JIPYTYIO

1.18

cO37aBaTh COOCTBEHHbIE KPAaTKUE MMCbMEHHbBIE U YCTHBIE COOOILIEHHUS
Ha OCHOBE 2 — 3 HICTOYHUKOB HH(POPMAIIUN (PU3NIECKOTO COICPIKAHN,
B TOM 4HuCle MyOJIMYHO JAeNaTh KpaTKUe COOOIIEHUS O pe3ysibTaTax
OPOEKTOB WJIM YYE€OHBIX HCCIEJOBaHUMA, IpPU 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYECHHBI MOHSATUHHBIN ammapaTr Kypca (QU3UKH,
COIIPOBOK/JIAaTh BBICTYILICHUE NPE3CHTALUEN

1.19

IIPU BBINIOJIHEHNUN YYEOHBIX MTPOECKTOB U UCCIIEAOBAHUM paCTIPEAENTh
0O513aHHOCTH B TPYNIIE B COOTBETCTBUU C MOCTaBICHHBIMU 33JJa4aMH,
CJIEUTh 3a BBIIOJHEHUEM IUJIaHA JACHCTBHM, aJ€KBATHO OLICHUBATH
COOCTBEHHBI BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPAUBATDH
KOMMYHHKAaTUBHOE B3aUMOJCHUCTBUE, YUUTHIBAsI MHEHUE OKPYKAFOIINX

IIpoBepsieMble 3J1eMEHTBI COACPKAHUS

Kon Kon [TIpoBepsieMbI€ AJIEMEHTHI COJICPKAHUS
pazznena | DdJIeMEHTa
1 OU3UKA U EE POJIb B ITO3HAHMM OKPYXAKUIIET'O MI1PA

1.1 ®duzuka — Hayka O mpupoje. SBIeHHS MOPUPOJBI.
®duznyueckre  SBICHUSA:  MEXAHMYECKHE,  TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIC
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1.2

dusznueckre BeIUYUHbI. V3Mepenne Gu3nuecKux BEIUYHUH.
®uznueckne  npubopel.  [lorpemHOCT,  M3MEpEHUH.
MexyHapoaHast CUCTEMA €IMHUL]

1.3

EcTecTBEeHHO-HAY4YHBII METOJ T[O3HAHUS: HaOJIIOIEHHE,
IIOCTAHOBKAa HAy4YHOI'O0 BOIIPOCA, BBIABM)KCHUE THIIOTE3,
OKCIIEPUMEHT TI0  TPOBEpPKE TUMOTE3, OOBICHEHHUE
Ha0JII0Ja€MOT0 SIBJICHUS

1.4

Omnucannie GU3NYECKUX SABICHUI ¢ TOMOIIBIO MOJIEIEH

1.5

[IpakTrueckue paboThI:

N3mepenue paccTossHui.

N3mepeHne o0bema )XUIKOCTH U TBEPAOIo Tea.
Omnpenenenre pazMepoB MajbIX TE.

W3mepenne temnepaTypsl HOpU  IMOMOLIM  KUJIKOCTHOTO
TEPMOMETpA U JaTUYHKA TEMIEPATypHhI

ITEPBOHAY

AJIBHBIE CBEJEHIMA O CTPOEHNU BELIECTBA

2.1

CTpOGHI/IG BCHICCTBA: ATOMbI U MOJICKYJIbI, X PAa3MCPBhbI.
OHBITBI, AOKa3bIBAOIHEC JHUCKPCTHOC CTPOCHUC BCIICCTBA

2.2

JIBrkeHue dactul BenlecTBa. CBA3b CKOPOCTH JBHKEHHUS
YacTull ¢ TemrepaTypoid. BpoyHoBckoe nBuxenue, inpdysus

2.3

BSaHMOHCﬁCTBHC qacTul BCIICCTBA. IMPUTAKCHUC
U OTTAJIKMBaHHC

2.4

ArperatHpie  COCTOSIHMSI ~ BEILECTBA: CTPOEHHUE Ta30B,
KUIAKOCTEH U TBEpAbIX  (KPUCTAIMYECKHUX)  Tel.
B3auMocCBsi3p MEXAy CBONCTBAMM BEIIECTB B Pa3HBIX
arperaTHbpIX COCTOSIHUSIX M UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5

OcoOeHHOCTH arperaTHbIX COCTOSHUN BOJIBI

2.6

[IpakTrueckue paboOTHI:

Ornenka TameTpa aToma METOJIOM pSIOB
(c ucnonp3oBanreM dororpaduii).

OnbITH IO HAOJTIOICHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnbITEl O OOHAPYKEHUIO JTEHCTBUS CHUJI MOJICKYJIIPHOTO
TIPUTSDKCHUS

JIBVDKEHUE U B3AVIMOJIEVMCTBUE TEJI

3.1

Mexanuueckoe IBuxkeHrne. PaBHOMEpHOE 1 HEpaBHOMEPHOE
NIBIDKEHUE
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3.2

Ckopoctb. CpenHsii CKOpPOCTh HpHU  HEPAaBHOMEPHOM
JIBUKEHUH. PacyeT myTu v BpeMeHH JIBUKEHUS

3.3

SBnenne wmHepuu. 3aKOoH WHEpHUHU. B3anmojelcTBue Temn
KaK MpUYMHA W3MEHEHUS CKOPOCTH IBWXKEHHsS Ted. Macca
KaK Meépa HHEPTHOCTH Tejia

3.4

[ImotHOCTE BemiecTBa. CBA3b MJIOTHOCTH C KOJIUYECTBOM
MOJIEKYJ B €JUHHUIIE 00hEMa BEIlIeCTBa

3.5

Cuna kak XapaKTCPUCTHUKA BBaHMOﬂeﬁCTBHH TCII

3.6

Cuna ympyroctd W 3akoH ['yka. H3MmepeHue CHIIBI
C IIOMOIIIbIO TUHAMOMETpA

3.7

SABnenne TATOTEHUS W cwina Tsokectd. Cuna  TshKecTu
Ha Ipyrux 1aHerax. Bec tema. HeBecomocTs

3.8

Cwuia Tpenust. TpeHue CKOIbXEHU U TpeHUE NOoKos. TpeHue
B IIPUPOJE U TEXHUKE

3.9

CnokeHWEe CWJ, HalpaBJIEHHBIX II0 OJHOM IPSAMOMU.
PaBHOn€elicTBYIOIIAS CHIT

3.10

[IpakTruueckue paboThI

Onpenenenne CKOPOCTH PaBHOMEPHOTO JBIDKCHHS (IIapHrKa
B KUJKOCTU, MOJCIH DIJICKTPUUECKOTO aBTOMOOWJISI U TakK
nanuee).

OmnpeneneHue cpeaHel CKOPOCTH CKOJBXKEHUS OpycKa WIIH
[IapuKa Mo HaKJIOHHOM MIOCKOCTH.

OmnpeneneHue MIOTHOCTU TBEPOTO Tea.

OnbITEI, JEMOHCTPUPYIOIIHUE 3aBUCUMOCTh PACTSIKEHUS
(medopmarun) IpyKUHBI OT TPUITIOKECHHON CHJIBL.

OMnBITEI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS
CKOJIBRKEHHS OT Beca Tejla U XapakTepa COMPUKACAIOITUXCS
TOBEPXHOCTEU

3.11

Pu3nyecKue sBICHHUS B INPUPOJEC: MPUMEPHl ABUXKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B JKUBOW U HEXKUBOU IPUPOLE,
JIEWCTBUE CUJIbI TPEHHUSI B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTporuCTBa: TMHAMOMETP, MOAIIUITHUKA

HABJIEHUE

TBEP/IbIX TEJI, )KUJIKOCTEI U TA30B

4.1

HaBnenne  TBepmoro  Tena.  CrnocoObl  yMEHBIICHHS
Y YBEJIMYEHUS JJaBJICHUS
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4.2

JlaBneHnue raza. 3aBUCUMOCTD JaBJICHUS raza OoT 00beMa,
TEMIIEPATYPhI

4.3

Ilepemaua pmaBneHUsT TBEPABIMH TEJIAMH, KHAJIKOCTSIMHU
u raszamu. 3akoH [lackams. [THeBMaTHUYeCKEe MAIITMHBI

44

3aBUCUMOCTh  JIaBJICHUS  JKUJAKOCTA  OT  TJIyOUHBI.
['uapocratnueckuii mapagokc. CooOmaronmecss COCyAbl.
['uapaBinyecKkre MEXaHU3MBbI

4.5

Atmochepa 3emmu u armocdepHoe naBneHue. [IpudamHbI
CYLIECTBOBAHMSI BO3AYIIHOM 0005104ku 3eMiu. OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO AABJICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMochepHOro JTABJICHMUS. [Tpubopsl
JUJISl UBMEPEHUS aTMOC(EPHOTO AaBICHUS

4.7

JelicTBue XKHIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO.
BritankuBaromias (apxumeioBa) cuiia. 3aKkoH Apxumesa

4.8

[InaBanue ten. Bo3nyxormiaBanue

4.9

[IpakTrueckue paboThI:

HccnengoBanne 3aBHCHMMOCTH Beca Tejla B BOJIE OT oObeMa
MOTPYKEHHOW B XKUJIKOCTh YaCTH TEJIa.

OnpenesieHue BBITAIKMBAIOMICH CHJIBI, JICMCTBYIOIIEH Ha
TE€JIO, MIOTPYKEHHOE B )KUIKOCTD.

[IpoBepka  HE3aBUCHUMOCTH  BBITAJIKMBAIOUIEH  CHIIBI,
JICMCTBYIONIEN HA TEJIO B XKUJIKOCTH, OT MAacChl TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTD BBITATKUBAIOIIEH
CUJIbI, JIEUCTBYIOIIEM HA TEJIO B KUAKOCTHU, OT OO0BeMa
MOTPY’KEHHOM B JKMAKOCTh YAaCTH Te€jla U OT IUIOTHOCTH
YKUJIKOCTH.

KonctpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOIKU
Y OIPEJICIICHUE €€ IPY30II0AbEMHOCTH

4.10

duznueckue SBICHUS B MPUPOJIC: BIUSHUE aTMOC(EpHOTO
JABJICHUS HA )KUBOUW OpPTaHU3M, TUTABaHUE PHIO

411

Texnuueckue  ycTpoilcTBa:  cooOLIAOIIUMECs  COCY.bI,
YCTPOMCTBO  BOJOIPOBOJA, THAPABIWYECKAM  IIpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,
apeoMeTp

PABOTA, MOIIIHOCTb, SHEPI' A

5.1

Mexanudeckast paborta
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5.2

Mexanngeckast MOIITHOCTb

53 [IpocTbie MEXaHU3MBI: pblYar, 0JIOK, HAKJIOHHAs MIJIOCKOCTb.
[IpaBuno paBHOBecHs phluara

5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K OJIOKy

5.5 «3o0soToe mpaBuio» MexaHuku. KoadduuueHT mojae3Horo
JNercTBUS MeXaHu3MoB. lIpocTeie MexaHW3Mbl B OBITY H
TEXHUKE

5.6 [ToTeHmmanbHas SHEPTUM Tea, MOJAHITOro Haj 3emiel

5.7 Kunernueckas sHeprust

5.8 [TonmHast MexaHudeckass OSHEpPrus. 3aKOH HM3MEHEHHUs
Y COXPaHEHUSI MEXaHUYECKOUN dHEprun

59 [IpakTrueckue paboThI:
Omnpenenenue paboOTHl CHIIBI TPEHUS TMPH PAaBHOMEPHOM
JBUKEHHUHU TeJa [0 TOPU30HTAIbHON TOBEPXHOCTH.
HccenenoBanre ycinoBUM PaBHOBECHS pblyara.
N3mepenune KII/] HaKJIIOHHOM MJIOCKOCTH.
N3ydeHune 3ak0Ha COXpaHEHUSI MEXaHUYECKON SHEPTUU

5.10 @u3nuecKue SBJICHUS B IPUPOJE: PblUaru B TEJIC YEIOBEKa

511 TexHuueckue YCTpOICTBA: phlyar, MOJABUKHBIN

¥ HEMOJBIKHBIA OJIOKHM, HAKJIOHHAS TJIOCKOCTh, MPOCTHIE
MEXaHU3MBbI B OBITY

71




8 KJIACC

HpOBepﬂeMl:.Ie NMpeaAMETHBIEC PE3YJIbTAThl OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie TpeIMETHBIE PE3YIbTAThl OCBOCHHSI OCHOBHOM
00pa3oBaTEILHOI MPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa3oBaHHS

1.1

HCIIOJIB30BaTh ITOHATHA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHHMIO HMX XapPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX AAHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

pacno3HaBaTh IPOSIBJICHUE HM3YYCHHBIX (PU3MYECKUX  SIBJICHUU
B OKPY’KaIOILIEM MUPE, B TOM 4YHUCIIe (PU3NUECKUE SIBICHUS B IPUPO/IE,
IPU 3TOM MEPEBOAUTH MPAKTUUECKYIO 3a/layy B y4eOHYIO, BBLIACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHM) PU3NUECKUX SBICHUM

1.4

ONKCHIBATh M3YUYCHHBIC CBOWCTBA TeNl W (PU3MUYECKUE SIBICHMUS,
UCTIONIb3Ysl (PU3UYECKHE BEJIWYUHBI, MPU OMNHUCAHUMU TPABUIHHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HMCIOJB3YyeMBIX  BEJIMYMH,
0003HaYEHUs U €IUHUIIBI (PU3UUECKUX BEIMYUH, HAXOAUTH (POPMYJIHI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTUMH
BeIMUMHAMH, CTPOUTHh TpauKW  WM3YYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Te, (DU3UYECKUE SIBIICHUS U TPOIECCHI,
WCMOJIb3ysl HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYeCcKoe
BBIPAKCHHE

1.6

OOBSCHATH (M3UYECKUE TPOIECCHl U CBOWCTBA TEI, B TOM YHUCIE
U B KOHTEKCTE CUTyallUd MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
1-2 jgoruveckdx IIaroB ¢ MOMONIBIO 1—2 HM3y4YEHHBIX CBOMCTBa
bu3MYeCKuX SBICHHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

peuaTh pacueTHble 3a/auu B 2 — 3 JEHUCTBHUS, UCHOJIb3YSl 3aKOHBI U
(dbopMyIibl, CBS3BIBaIOIINE (DPU3HUECKHUE BETMUMUHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3a/1a4M 3aIUCHIBATh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTATOK
JaHHBIX JUIA pEIIeHUs 3aJadud, BHIOMpPATh 3aKOHBI M (POPMYIIBI,
HEOOXOJUMBIE JUIsl €€ pEeUIeHMs], IPOBOJUTh PAcueThl U CpPaBHUBATH
MOJlyYeHHOE 3HAYeHHE (PU3NYECKOM BEIUYUHBI C U3BECTHBIMU
JAHHBIMH
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1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH
(U3NYECKUX METOJIOB, UCIIOJIB3YS ONIUCAHUE UCCIIEIOBAHMS, BBIIEIATh
IIPOBEPSAEMOE NPEAINOI0KEHNE, OLECHUBATh NPABUIBHOCTH MOPSAJIKA
IIPOBEJCHNUS UCCIIEIOBAHUSA, JENATh BEIBOJBI

1.9

IPOBOAUTH OIBITHl IO HAOMIONCHUIO (U3NYECKUX SBICHUM WIH
bu3nueckux  CBOMCTB  Tel:  (OpMYJIHpPOBaTH  IPOBEpPSEMbIC
NPEANoJOKEHNsA, CcoOUpaTh  YCTAaHOBKY M3  IPEIJIOKEHHOIO
000pyZ0BaHUs, OMUCHIBATH X0/ ONBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBITIOJIHATD MPSMbIE M3MEPEHUS C HCIOJIb30BAHUEM aHAJOTOBBIX
npuOOPOB U AATYUKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YJILTATHI
U3MEPEHUN ¢ yUeTOM 3aJJaHHON a0COIOTHOM MOTPEIIHOCTH

111

OPOBOAUTH  HUCCIEJOBAHME 3aBUCUMOCTH  OAHOM  (PU3HUYECKOI
BEJIMYMHBI OT JPYroM C MCHOJIB30BAHUEM TNPSIMBIX HM3MEPEHUM:
IUIAHUPOBATh HCCJEI0OBaHUE, COOUpaTh YCTAHOBKY U BBINOJHSTH
U3MEpPEHHUsl, cienys NpPeIJIOKEHHOMY  IUIaHy, (DUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTU B BHJE TaOJUL U T'pa(UKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBaHN

1.12

OPOBOAUTH  KOCBEHHbIE  H3MEpeHUs  (PU3MYECKUX  BEJIMYMH:
IUIAaHUPOBATHh U3MEPEHUS, COOMPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY,
clenysd NPEMIOKEHHOW WHCTPYKLMH, W BBIYUCIATH 3HAYCHUE
BEJINYUHBI

1.13

coOnofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  paboTte
C J1abopaTOpHBIM 000PYIOBAHUEM

1.14

XapaKTEepU30BaTh MPUHLMUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKHUX YCTPOWCTB C ONOPOM HAa WX OMUCAHUA, UCHOJb3YS
3HaHWSA O CBOMCTBaX (PU3MYECKUX SBJICHUM U HEOOXOIHUMBbIE
bu3nYecKue 3aKOHOMEPHOCTU

1.15

pacrio3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U MU3MEPUTEIIbHbIC
npUOOPHI MO CXEMaM U CXEMaTUYHBIM PUCYHKaM, COCTABIISATh CXEMBI
IEKTPUYECKUX LEeNed C MOCJIEI0BATEIbHBIM W  IapajuleIbHbIM
COCMHEHHEM D3JIEMEHTOB, pa3iuyas YCJIOBHble OOO3HAUYEHHUS
DJIEMEHTOB JJIEKTPUYECKUX LIETIEN

1.16

OPUBOAUTH TPUMEPHl (HAXOAUTh WHQPOPMAIMIO O MpUMEpax)
MPAKTHYECKOTO MCTIOIh30BaHUSA PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus 0€30MacHOCTH MpY OOpaIleHruy ¢ MpudopamMu
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHEHHS  370POBBS
U COOJIIOJIEHUsT HOPM 3KOJOTHYECKOTO TOBENCHHUS B OKpYKaroIen
cpene
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1.17

OCYIIECTBJIATH MMOUCK HH(POPMAINK (PU3HIECKOTO COACPKAHUS B CETH
WHTepHET, HAa OCHOBE HUMEIONINXCS 3HAHWA WM IyTEeM CpPaBHECHUS
JOTIOTHUTENBHBIX HCTOYHHKOB BBIACIATh WHGOPMAINIO, KOTOpas
SIBJISIETCSI IIPOTUBOPEUNBON MM MOYKET OBITh HEJIOCTOBEPHOM

1.18

UCIIOJIb30BaTh TIPU  BBIMOJTHEHUM Y4YEOHBIX 3aJlaHUi  HAy4HO-
NOMYJISIPHYIO JIUTEpaTypy (U3UYECKOTO COJEPKaHMS, CIPABOYHbIC
MaTepuaiipl, pecypcbl ceth VIHTEepHET; BIaIeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMAIMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co3JaBaTh COOCTBEHHBIC MMCHhbMEHHBIC U KPATKUE YCTHBIC COOOIICHUS,
000061mass UHGOPMAITUI0O U3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
CONepKaHMsl, B TOM 4YHCJIE IMyOJWYHO TPEICTABIATH PE3yJIbTAThI
MPOCKTHOW WJIM WCCIICIOBATEIBCKON JEATEIBHOCTH, TPU STOM
IPAaMOTHO HCIIOJB30BaTh HM3YUYCHHBIM MOHATUHWHBIA armapar Kypca
(bU3UKH, COMMPOBOXKIATH BRICTYIUICHUE MTPE3CHTAIINCH

1.20

MIPU BBIMOJHEHUN YYEOHBIX MPOCKTOB U MCCIEIOBAaHUN (PU3UUECKUX
IPOLIECCOB paclpeAeiATh OOS3aHHOCTU B IPYIIIE B COOTBETCTBUM C
IIOCTABJICHHBIMU  33Ja4YaMM, CIIEIUTh 34 BBIIOJHCHUEM IUIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBATHO OLICHUBATH COOCTBEHHBIM
BKJIQJT B JECATEIBHOCTh TPYMIbI, BBICTPAUBATH KOMMYHHKATHUBHOE
B3aMMOJICUCTBHE, MMPOSIBIISSE TOTOBHOCTH Pa3peiaTh KOH(PIUKTHI

IIpoBepsieMble 3J1eMEHTHI COAEPKAHUS

Kon Kon IIpoBepsieMbie 37IEMEHTHI COAEPKAHUS
pa3zena | >IeMeHTa
6 TEIIJIOBBIE ABJIEHUA
6.1 OCHOBHBI€ MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOU TeOpUn

CTpOEHMS BellecTBa. Macca u pa3Mepbl MoOJIeKyl. OMbITHI,
MOJATBEPXKAAIOIINE OCHOBHBIC TOJOXKEHUS MOJICKYJISIPHO-
KUHETUYECKOU TEOPUU

6.2 Mopenu TBEpIOro, *KHUIKOTO U Ta3000pa3HOTO COCTOSHUM
BemecTBa. Kpucrammueckue u aMmopgHbIe Tela

6.3 OOBsICHEHHE CBOMCTB Ta30B, KUIAKOCTEH U TBEPABIX TEI
Ha OCHOBE I10JI0KEHUN MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH

6.4 CMmauuBaHue u KallWJIJIAPHBIC SABJICHHUSA

6.5 TenoBoe pacivpeHue u cxaTue

74



6.6

Temneparypa. CBsizb  TemmepaTypbl CO  CKOPOCTBIO
TEIJIOBOTO JIBM>KEHMSI YaCTHUIL

6.7 Buytpennsisa sueprusi. CrnocoObl MU3MEHEHHs] BHYTPEHHEU
HHEPTUU: TEIIoNepeaya U COBEpIICHHE padOThI

6.8 Buapl Teruionepenayu: TEIIONPOBOIHOCTh, KOHBEKIIMA,
U3ITyYeHUe

6.9 KonuuecTBo TemnoTsl. Y nefbHas TEIIOEMKOCTh BEHIECTBA

6.10 TemmmooOMeH W TemIoBOe  paBHOBECHE.  YPpaBHEHHUE
TEIJIOBOro OanaHca

6.11 [InaBneHue u oTBepAEBaHUE KPHUCTAJUIMYECKUX BEIIECTB.
VYV nenpHasg TEIIOTA IUIaBJICHUS

6.12 [TapooOpazoBanue u konaeHcamnwus. Mcmapenue. Kumenue.
VYnenwbHas  Temsiota mapooOpa3oBaHUS.  3aBUCHUMOCTD
TEMIEPATYPbI KUIIEHUS OT aTMOC(EPHOIO AaBJIECHUS

6.13 BrnaxuocTth Bo3ayxa

6.14 DHeprus TOIINBA. Y AebHas TEIJI0OTa CTOPAHHUS

6.15 [Tpuniune!l padbotsl TernoBbix apurareneit KI1/ remmosoro
JIBUraress. TeruioBble NBUTATEIN W 3alUTa OKPYKAIOIIEH
cpembl

6.16 3aKOH COXpaHEHHUS W MPEBPAIICHUS YHEPTHH B TEIIJIOBBIX
nporeccax

6.17 [IpakTrueckue paboThI:

OnbIThl MO OOHAPYKEHUIO JEHUCTBUSA CUJI MOJIEKYJIIPHOTO
IIPUTSKEHUS.

OneITEl MO BBIPAIIMBAHUIO KPUCTAJJIOB IMOBAPEHHON COJH
WJIM caxapa.

OmnbITel IO HAOJIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta3oB,
KUIKOCTEW U TBEPABIX TE.

Omnpenenenve AaBleHUs BO3yXa B 0ajUIOHE MITTPUIIA.
OnbITBI, JIEMOHCTPUPYIOIIME  3aBUCHUMOCTb  JaBJICHHUS
BO3/lyXa OT €ro 00beMa M HarpeBaHUs WIH OXJIAXKICHUS.
IIpoBepka rUMOTE3bl JIMHEWHOM 3aBUCUMOCTH  JIJIMHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPHYECKOW TPYyOKe OT
TEMIIEPaTyphI.

Habmionenne u3MeHEHUS BHYTPEHHEH »HHEpruM Tena
B pe3yJIbTaTe TEIJIONepeiadyu U padOThl BHEIIHUX CHIL
HccnenoBanue sBiIEHUS TEMI000OMEHAa NpPHU CMEIIMBAHUU
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XOJIOJHOM Y TOPSTYEN BOJIBI.

OnpeneneHue KOJWYECTBA TEIUIOTHI, IMOJIYYEHHOTO BOJOU
IIPU TEII000MEHE C HarpeThIM METAJUINYECKUM LIMIIUHIPOM.
OmnpeneneHne  yAeNbHOM ~ TEIUIOEMKOCTH  BELIECTBA.
HccnenoBanue nporecca uCapeHus..

OmnpeneneHne OTHOCUTEIBHON BIIAJKHOCTH BO3yXa.
Omnpenenenne yenbHON TEIUIOTHI IUIABJICHUS JIbJA

6.18 dusnyeckue SIBICHUS B  NPUPOJAE: IOBEPXHOCTHOE
HATSDKCHHE W KalWJUIAPHBIC SIBIICHUS B IPUPOJIC, KPUCTAILIIBI
B mpupoze, u3nydenne CoyHIA, 3aMep3aHue BOJOEMOB,
MOpCKUe Opu3bl; 00pa30BaHUE POCHI, TYMaHa, UHEs], CHEera

6.19 TexHunyeckue  ycTpoicTBa:  KalWUIAPbl,  NPUMEPHI

WCIIOJB30BaHUs KPUCTAJUIOB, >KUAKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOILUIEHUS JOMOB,
TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JABUTaTElb
BHYTPEHHETO CrOpPaHUs

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DunekTpur3anus Tenl. IBa poja d3NeKTpUIECKUX 3apsiioB

1.2 B3aumogeilicTBue  3apshKeHHBIX  Tel.  3akoH  KysoHa
(3aBUCUMOCTb CHWJIBl B3aMMOJICHCTBUS 3apPSHKEHHBIX T OT
BEJIMYMHBI 3aPsIIOB U PACCTOSIHUSI MEXKITY TE€JIaMH )

7.3 Onektpudeckoe mnoje. HanpsskeHHOCTh  3JIEKTPUYECKOTO
nosist. [IpuHIMN cynepno3uiuu >JIeKTpUYECKUX MoJieH (Ha
KaueCTBEHHOM YPOBHE)

7.4 Hocuremn  snexTpuyeckux — 3apsaoB.  DJIEMEHTapHBIN
anexktpuueckuit 3apsia. Ctpoenue aroma. [IpoBogHUKM U
JIUDJIEKTPUKHU

7.5 3aKOH COXpaHEHUS JIEKTPUUYECKOTO 3apsiia

7.6 DNEeKTpUUYECKUIA TOK. YcnoBus CyILIECTBOBAHUS
AIEKTPUUYECKOr0 TOKa. ICTOYHMKHN TOCTOSIHHOTO TOKA

1.7 JlelicTBUSL DIEKTPUUYECKOTO TOKA (TEIIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIIEKTPUUECKUM TOK B KUIKOCTSIX U razax

7.8 Onektpuyeckas  uenb. Cuina  Toka.  DIEKTPUYECKOE
HaIlpsKEHUE

79 ComnpoTuBiieHHE TPOBOJHHKA. YJIEIbHOE COMPOTUBIICHUE

BEILIECTBA
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7.10

3akoH Oma Ji71s yJacTKa UEenH

711 [TocnenoBarensHOE u MapasuieIbHOE COEMHEHHE
MIPOBOJHHUKOB

7.12 PaboTa 1 MOLTHOCTB AJIEKTPUUECKOTO TOKA. 3aKOH J[Koys-
Jlenra

7.13 DNeKTpUYeCKre 1EMu ¢ MNOTPEOUTENH AIIEKTPUUECKOM
sHepruu B ObITY. KOopoTkoe 3ambikaHue

7.14 [loctosiHHble MarHuThl. B3aumoneicTBUE  MOCTOSIHHBIX
MarHuTOB

7.15 MarnutHoe nose. MaruutHoe 1noJie 3eMJIi U €ro 3HaueHue
IS KM3HU Ha 3eMiie

7.16 OmneiT Opcrena. MarHuTHOE 1OJIE 3JIEKTPUYECKOIO TOKA.
[IpumeHeHne AIeKTPOMAarHUTOB B TEXHHKE

1.17 JlelicTBiE MArHUTHOTO TOJISI HAa TMPOBOJAHUK C TOKOM.
DJeKTpoABUTaTedb MOCTOSIHHOIO Toka. lcmnonbp3zoBanue
AIIEKTpOJIBUraTeNIel B~ TEXHMYECKHUX  YCTPOMCTBaxX U
Ha TPAHCIOPTE

7.18 OneiTel Papazes. SABieHHE >IEKTPOMArHUTHOW MHIYKIIHMH.
[IpaBuno Jlenna

7.19 Onexktporenepatop. CrnocoObl MOTYyYEHHUS BIEKTPUUYECKOM
SHEPTrUU. IIEKTPOCTAHIIMKU HA BO3OOHOBISIEMBIX UCTOYHUKAX
SHEPrUU

7.20 [IpakTrueckue paboThI:

OneITEl TT0 HAOIIOAEHUIO DJICKTPU3ANH TEN HHIYKIIHCH
Y TIPY COMTPUKOCHOBEHUH.

HccnenoBanue JICUCTBUS BJIEKTPUYECKOTO HOJIst
Ha TIPOBOJIHUKH U JUDJICKTPHKH.

COopka u mpoBepka pabOTHl DIEKTPUUECKOW  IIETH
MTOCTOSTHHOTO TOKA.

M3mepenre u peryaIupoBaHKe CHITbI TOKA.

N3mepenne u peryimpoBaHre HAMPSHKEHNUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HJAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOpPa W HAIPSHKEHUS Ha
pe3ucTope.

OneIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUUYECKOTO
COTMPOTHUBJICHUSI TPOBOJHUKA OT €r0 JJIWHBI, ILIOMIATU
MOTIEPEYHOTO CEYCHHSI 1 MaTepuraa.
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[IpoBepka npaBuiIa CJIOYKEHUS HaIpsSKEHUN
[P MTOCJIEN0BATEIBHOM COEAUHEHNHN IBYX PE3UCTOPOB.
[IpoBepka mpaBuiia [Jis CWIbBl TOKa INpPHU MAapajieIbHOM
COEIMHEHUHU PE3UCTOPOB.

OmnpeneneHue pabOThI AJIIEKTPUUECKOTO TOKA, UYIIETO Yepes
pe3ucCTOp.

Omnpenenenne MOITHOCTH AIEKTPUUECKOTO TOKa,
BBIJICTISIEMOW HA PE3UCTOPE.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKa, UAYLIETO YEPE3
JAMIIOYKY, OT HAIIPSKEHUS Ha HEM.

Omnpenenenune KIIJ[ HarpeBatesns.

HccnenoBanre MarHUTHOTO B3aMMOJEHCTBUSL MOCTOSTHHBIX
MarHuTOB.

N3yueHne MarHuTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB MPH UX
OOBEIMHEHUH U Pa3/ICIICHUN.

HccnenoBanre  OEWCTBUSL  DIIEKTPUYECKOTO  TOKA Ha
MAarHUTHYIO CTPEJIKY.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh CUJIBI
B3aMMO/JICHCTBUS KaTYyIIKU C TOKOM U MarHuTa OT CHJIbI TOKa
Y HalpaBJICHUS] TOKA B KaTYIIIKE.

N3ydyeHne AEWCTBHAST MArHUTHOIO IMOJI Ha MPOBOJHUK C
TOKOM.

KoHcTpynpoBanue u u3ydeHue padoThl dJIEKTPOABUTATEIIS.
N3mepenue KIIJI anmekTpoaBUraTeibHON yCTaHOBKH.
OnbITE 1O HCCJIEIOBAHUIO SIBJICHUS DJEKTPOMATHUTHOU
WHIYKIUU:  UCCIAEAOBAHWE  W3MEHEHUN  3HAUCHUS U
HaIlpaBJICHUS] UHIYKIIMOHHOTO TOKa

7.21 dusnueckue ABICHUS B PUPOJIC: DICKTPHUCCKHUEC SIBJICHUS B
aTMocdepe, IICKTPUICCTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3eMiIH, Apeid IMOIIOCOB, POJIb MAarHUTHOTO TOJIS JIJIS
KW3HU Ha 3eMJIe, TIOJISIPHOE CUSTHUE

1.22 TexHuueckue yCTPONCTBA:  DJIEKTPOCKON, aMIEPMETD,

BOJITMETP, PEOCTAaT, CUETUUK DIIEKTPUUYECKOW SHEPIuH,
AIEKTPOOCBETUTEIBHBIE puOOPHI, HarpeBaTelIbHbIC
AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE
NPEIOXPAHUTENN,  DJIEKTPOMArHUT,  BJEKTPOJABUTATEINb
MOCTOSIHHOT'O TOKa, FTEHEPaTOP MOCTOSIHHOTO TOKa
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9 KJIACC

HpOBepﬂeMl:.Ie NMpeaAMETHBIEC PE3YJIbTAThl OCBOCHUS OCHOBHOI1 Oﬁpa3OBaTeJILHOﬁ

NpOrpaMMbIl

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMbie TpeIMETHBIE PE3YIbTAThl OCBOCHHSI OCHOBHOM
00pa3oBaTEILHOI MPOTPAMMBI OCHOBHOTO O0IIIEr0 00pa3oBaHHS

1.1

HCII0JIB30BAaTh U3YUYCHHBIC ITOHATHA

1.2

pa3iindaTtb ABJICHHUA II0 OIIMCAHHUIO HMX XdpPaKTCPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX AAHHOC (I)I/I3I/I‘IGCKOC SABJICHUC

1.3

pacno3HaBaTh MPOSIBJICHUE M3YYECHHBIX (PU3NYECKHX  SIBJICHUU
B OKPY’KaIOLIEM MUpE, B TOM 4Kciie (PU3UUECKUE SIBICHUS B IPUPOJIE,
IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 33a/1ady B y4E€OHYIO, BBLACIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUM

1.4

ONKCHIBATh M3YUYCHHBIC CBOWCTBA TeNl W (PU3MUYECKUE SIBICHMUS,
UCTIONIb3Ysl (PU3MYECKHE BEJIUYMHBI, MPU ONHUCAHUM TMPABHIBHO
TpakTOBaTh  (U3MYECKUH  CMBICT  HMCIOJB3YyeMBIX  BEJIMYMH,
0003HaYEHUs U €IUHUIIBI (PU3UUECKUX BEIMYUH, HAXOAUTH (POPMYJIHI,
CBS3BIBAIONIUE JAHHYIO (PU3WYECKYI0 BEIMYMHY C JPYTUMH
BeIMUMHAMH, CTPOUTHh TpauKW  WM3YYCHHBIX  3aBUCHMOCTEH
(U3UIECKUX BEITMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA Te, (DU3UYECKUE SIBIICHUS U TPOIECCHI,
WCMOJIb3ysl HW3YYEHHbIC 3aKOHBI, IMPH O3TOM JaBaTh CJIOBECHYIO
GbOpMyIMPOBKY 3aKOHa U 3alUChIBaTh €r0 MaTeMaTHYeCcKoe
BBIPAKCHHE

1.6

OOBSCHATH (M3UYECKUE TPOIECCHl U CBOWCTBA TEI, B TOM YHUCIE
U B KOHTEKCTE CUTyallUd MPaKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa:
BBISIBIIAITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2-3 JIOTMYECKMX IIIaroB C TOMOIIbI0 2—3 H3YyYEHHBIX CBOWCTBA
bu3MYeCKuX SBICHHUM, (PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemaTh pacyeTHble 3ajaud (Omuparolmuecss Ha cucreMy u3 2-3
yYpaBHEHHUI), HCHOJB3YS 3aKOHbl M (OPMYJbI, CBS3bIBAIOIINE
¢uznyeckue BeJIMYMHBI: HAa OCHOBE aHajW3a YCJIOBHS 3aJadu
3alliChIBaTh  KPaTKOE  YCIOBUE, HEJOCTAIOUINE WK
M30bITOYHBIC JTaHHBIC, BHIOUPATH 3aKOHBI U (HOPMYJIbI, HEOOXOIUMBbIE
JUISL pelIeHHs], MPOBOJUTH PACUETHl U OICHUBATh PEATHUCTUYHOCTD
MOJy4YEHHOTO 3HaU€HUs (PU3HUECKON BEIUYMHBI

BBIABJIATH
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1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIA
(u3NYECKUX METOJIOB, UCIIOJIb3YS ONIMCAHUE UCCIIEI0OBAHUS, BBIIETSATh
IIPOBEPSAEMOE NPEAINOI0KEHUE, OLECHUBATh NPABUIBHOCTH MOPSAIKA
IIPOBEJCHUs MCCIENOBAaHUsA, JelaTh BBIBOJbBI, WHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB

1.9

MPOBOJUTH OIBITHl O HAOMIOJACHUIO (U3UYECKUX SBJICHUA WU
(bu3MYECKUX CBOICTB TEN: CAaMOCTOSITENILHO COOUpaTh YCTaHOBKY W3
n30bITOYHOTO Habopa 00OpyAOBaHUS, ONMHUCHIBATH XOJ OIbITA U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOBI

1.10

MPOBOJUTh TP HEOOXOJUMOCTH CEpPUI0 TPSMBIX H3MEPCHHH,
ompenesisisi CpellHee 3HaueHHWE u3MepsieMo BeMnuuHbl ((HOKyCHOE
paccTositHue cobOuparoiiel JIMH3bI), 00OCHOBBIBATH BBHIOOpP crocoba
u3MepeHus (U3MEpPUTEILHOTO MPUoopa)

111

MPOBOJUTH HKCCIEAOBAHUE 3aBUCUMOCTEH (PU3UYECKHX BEIUYUH C
UCIIOJIL30BaHUEM MPSMBIX U3MEPEHUM: IUIAaHUPOBATH UCCIIEIOBAHUE,
CaMOCTOATENILHO COOUpaTh YCTAHOBKY, (DUKCHUPOBATh PE3yJIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHUAEC TaOJUIl U
rpauKoB, AeaTh BEIBOABI 110 PE3yIbTaTaM MCCIICI0BaHUs

1.12

MPOBOJUTh  KOCBEHHbIE  HM3MEpeHUss  (U3MYECKUX  BEIUYUH:
MJIAHUPOBATHh U3MEPEHMUsSI, COOMPATh IKCIIEPUMEHTAILHYIO YCTAHOBKY
M BBINOJHATh HW3MEPEHMS, CIeAyd NPEIJI0KEHHOW WHCTPYKIUH,
BBIUUCIISITh 3HAYEHHWE BEIIMYMHBI W AHAJIU3UPOBATH I1OJYYCHHBIE
pe3yJbTATHI C YYETOM 3aJJaHHOUN MOTPEIIHOCTH U3MEPEHUHN

1.13

coOnofaTh  MpaBWia TEXHUKH  0Oe30macHOCTH  mpu  paboTte
C 1abopaTOpHBIM 000PYIOBAHUEM

1.14

pas3jindyaTb OCHOBHBLIC IPU3HAKKW HN3YUYCHHBIX (1)H3H‘I€CKI/IX MO}ICHefII
MaTcpuaJibHasa TOYKaA, a0COJIFOTHO TBEPAOC TCIIO, TOYCUHBIM HCTOYHUK
CBCTa, JIy4, TOHKasd JIMH34, IIJIaHCTapHasA MOJCJIb aTOMad, HYKJIOHHAaA
MOACIb aTOMHOI'O Apa

1.15

XapaKTEepU30BaTh MPUHLMUIIBI JEUCTBUS HW3YUYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C ONOPOM HA MX ONMCAHHUs, HCIIOIb3Ys
3HaHMST O CBOMCTBaX (PU3WYECKUX SBICHUH UM HEOOXOIUMBbIE
buznyeckrue 3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMBl M CXEMaTHUYHBIC PHCYHKH HM3yYCHHBIX
TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIbHBIX npruOOpoB
Y TEXHOJIOTMYECKHUX MPOIIECCOB MPH PEIICHUH YICOHO-TIPAKTHUSCKHUX
3aj1a4, ONTUYECKUE CXEMBbI JIJISl TOCTPOCHHS M300PaKCHUH B IJIOCKOM
3epKaJie U coOuparomen JuH3e
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1.17

MPUBOAUTh TPUMEPHl (HAXOMWUTHh WHPOPMAINMIO O MpUMepax)
MPAKTHYECKOTO MCTIOIh30BaHUSI PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
YKU3HHM JJI 00ecIieueHus1 0€301MaCHOCTH MPHU 0OpaIeHUH ¢ TPUOOpaMHU
U TEXHUYECKUMU  YCTPOWCTBAMH,  COXPAHECHHS  370POBBS
U COOJIFOJIEHUST HOPM 3KOJIOTHYECKOTO TOBEICHHUS B OKpYKaroIen
cpene

1.18

OCYHIIECTBJIATH MOMCK MH(POPMALIUK (PU3UUECKOTO COJAEPKAHUS B CETH
WuTepHEeT, CcaMOCTOSTENbHO (OpMYIHpYys TOWCKOBBIA  3aIpoc,
HaxXOJWThb MOYTH  ONPEAEIEHUS  JOCTOBEPHOCTH  IOJYyYECHHOU
uH(pOpMalIMM HA OCHOBE HMEIOIIMXCSA 3HAHUM WU JIOTIOJTHUTEIBHBIX
HMCTOYHUKOB

1.19

UCIIOJIb30BaTh MPH  BBINOJIHEHUM YYEOHBIX 3aJ@aHUll HAy4YHO-
NOMYJSIPHYIO JIUTEPATYpy (DU3NYECKOTO COAEPKAHMS, CIPABOYHBIE
MaTepuaiibl, pecypcbl cetn  VHTEpHET; BIaAeTh INpHUEeMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl MHPOPMALMK U3 OAHON
3HAKOBOW CHCTEMBI B APYTYIO

1.20

co3gaBaTh COOCTBCHHBIE TNHCHbMEHHBIE W YCTHBIE COOOIIEHUS HA
OCHOBe WHGpOPMAIMA W3 HECKOJBKUX HMCTOYHMKOB (HHU3UIECKOTO
CoJlep KaHus, MyOJIMYHO TIPEACTABIATH PE3YNbTAThl MPOSKTHON WM
UCCJIEIOBATENILCKOW  JCSATENIBHOCTH, MPU  ITOM  TPaMOTHO
MCMOJIb30BaTh U3YUYECHHBIN MOHATUINHBIN anapaT n3y4aeMoro pas3aena
GU3MKM W CONMPOBOXAATh BBICTYIICHUE TPE3CHTAIMed C Y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB

1.21

MIPU BBIMOJHEHUHM YYEOHBIX MPOEKTOB U UCCIEAOBAHUN (DU3NUECKUX
MPOIIECCOB PACIPEACNATh OOSI3aHHOCTH B TPYIIIE B COOTBETCTBHUH C
MOCTABJICHHBIMU  3aJja4aMU, CJEIAThb 3a BBIIIOJHEHUEM IUJIaHA
NEeUCTBUN U KOPPEKTUPOBATH €T0, aJICKBAaTHO OLICHUBATh COOCTBEHHBIN
BKJIaJl B JEATEIBHOCTb TIPYNIIbI, BBICTPAUBATh KOMMYHHUKATUBHOE
B3aMMO/ICHCTBUE, IPOSIBIISS TOTOBHOCTH pa3peniaTh KOHPIUKTHI

IIpoBepsieMble 3J1eMEeHTHI COAEPKAHUS

Kon Kon [TpoBepsieMble AIIEMEHTBI COJIEPIKAHUS
paszena | dSIeMeHTa
8 MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe aBuxeHue. MartepuanbHas Touka. Cucrema
oTcueTa
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8.2

OTHOCHUTEILHOCTh MEXaHUYECKOTO JABUWOKCHU A

8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE

8.4 HepaBHoMepHOe mpsiMonuHeHoe aBMkeHue. Cpeasss u
MI'HOBEHHAsl CKOPOCTh T€JIa IPYU HEPABHOMEPHOM JIBHKEHUU

8.5 VYckopenue. PaBHOyCKOpEeHHOE IPSMOJIMHENHOE IBUKEHHE

8.6 CBoOoanoe nagenue. OneITel [ annies

8.7 PaBHOMEpHOE IBHKEHUE IO OKPY)KHOCTH. [lepnon n wactora
oOparieHus. JIunelinas 151 yIJIOBast CKOpOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepBbiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpertuii 3akoH HetoToHa

8.11 [IpyuHLIMT CynEepnO3ULINY CHJT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuja TpEHUS CKOJIBKEHUs, CUJIa TPEHUS TTOKOS,
JPYTHE BUIBI TPCHHUS

8.14 Cuiia TSDKECTH M 3aKOH BCEMHUPHOTO TSTOTEHHS. Y CKOPEHUE
cBOOOHOrO NaICHUs

8.15 Jsmxenue mianer Bokpyr Connua. IlepBasg kocmuueckas
CKOpOCThb. HeBecoMOCTh U nieperpy3ku

8.16 PaBHOBecue maTepualibHONW TOYKH. AOCOJIOTHO TBEPJOE
TEJo

8.17 PaBHOBECHME TBEpHOro Tela C 3aKPEIUVIEHHOW  OCBEO
BpanieHuss. MoMeHT criibl. L{eHTp TskecTn

8.18 Nmnynsc Tena. U3smenenue nmnyinsca. UMnynbce cusl

8.19 3aKOH COXPAaHEHHUs UMITYJIbCa

8.20 PeakTuBHOE NBMKEHHE

8.21 Mexanudeckast paboTa ¥ MOIIIHOCTb

8.22 Pabota cun TskecTH, ynpyroctd, TpeHus. CBsi3b dHEpPruu
U paboTHI

8.23 [ToreHumanpHas 3HEPrUs TENA, MOJAHATOrO HaJl TIOBEPXHOCTHIO

3emitn
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8.24

[loTeHuMaNbHAsA SHEPT U CKATON IPYKUHBI

8.25

Kunernueckas OHCPIHUA. TeopeMa 0 KHHETUYECKOM OHCPIun

8.26

3aKOH COXpaHEHU MEXaHUYECKOUN SHEPTUU

8.27

[IpakTrnueckue paboOThI:

Omnpenenenne cperHel CKOPOCTH CKOJIBXKEHUsI OpycKa WM
JBKCHHS IIApHUKa 110 HAKJIOHHOM MIOCKOCTH.

OnpeneneHue YCKOPEHHs Tela IpPU PABHOYCKOPEHHOM
JBUKCHHUH 110 HAKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU

IIPU PAaBHOYCKOPEHHOM JIBH)KEHHH 0€3 Ha4aJIbHOW CKOPOCTH.
[IpoBepka rumore3bl: €CIM MpPU  PABHOYCKOPEHHOM
JBUKEHUH 0€3 HauaJIbHOU CKOPOCTH ITyTH OTHOCSITCS KaK PAI
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME IPOMEKYTKH
BPEMEHH OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTU CUJIBI TPEHUSI CKOJIBKEHUS OT
CUJIbl HOPMAJIBHOTO JaBJICHUS.

Omnpenenenue k03hGUITMEHTa TPEHUS CKOJIbKECHUS.
Ornpenenenne KeCTKOCTH NPYKUHBI.

Omnpenenenue padOThl CUJIBI TPEHUS MPU PABHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIbHON OBEPXHOCTH.
Omnpenenenue pabOThl CUIIBI YIPYTOCTU NIPH MOABEME Ipy3a
C MCIOJIb30BaHUEM HEMOJIBU>KHOTO U MOJABMYKHOTO OJIOKOB

8.28

dusznyeckue SBJICHUS B npupoac: IIPHUIIMBBI W OTIINBLI,
JABHKCHHUC IIJIAHCT ConHeunon CUCTCMbI, PCAKTHUBHOC
JABHKCHUEC JXUBBIX OPraHu3MOB

8.29

TexHnueckue YCTPOMCTBA: CIIUAOMETP, JaTYUKU
TIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUS, PAKETHI

MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI

9.1 KonebarenbHoe nBuxeHne. OCHOBHBIE XapaKTEPUCTHKHU
KOJIeOaHU: IEPHUO/I, HaCTOTa, aMIUIUTY/ 1A

9.2 MaremaTU4eCKuid U IPYKUHHBIA MasTHUKU. [IpeBpaiienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHUH

9.3 3aryxatonme KonebaHus. BpiHyXneHHble — KOJIeOaHUS.

Pe3onanc
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9.4

Mexanndeckre BOJIHBEL. (CBOiicTBA MEXAHUYECKUX BOJIH.
[IpogonbHbIE W MONEPEYHBbIE BOJHBL. JlMHA BOJIHBI
U CKOPOCTh €€ pacupocTpaHeHHs. MexaHU4eCKHUE BOJHBI B
TBEPAOM TeJIE, CEICMUYECKHUE BOJHBI

9.5 3ByK. ' pOMKOCTB U BbICOTa 3BYKa. OTpaxeHUE 3ByKa

9.6 Wudpa3Byk 1 yiabTpa3ByK

9.7 [TpakTuyeckue paboThI:
OnpeneneHue  4yacToThl M mepuoja  KoJjeOaHHi
MaTEeMaTHYeCKOTO MasSTHHKA.
OmnpeneneHre 4acTOThl U MepUoja KojieOaHUuN MPy>KUHHOTO
MasiTHUKA
WccnenoBanre  3aBUCHUMOCTH  Iepuojia  KosiebaHuM
MOIBEIIICHHOTO K HUTH TPpy3a OT JUTHHBI HUTH.
HccnenoBanne  3aBUCUMOCTH  Tepuojaa  KoseOaHHid
MPY>KUHHOTO MassTHUKA OT MacCHI Tpy3a.
[IpoBepka HE3aBUCHMOCTH Iepuoaa KojeOaHWd Tpy3a,
MOJBEIICHHOT0 K HHUTH, OT MAacChl Tpy3a M KECTKOCTU
MPY)KUHEL. MI3MepeHue yCKopeHus: CBOOOHOTO MaIeHHUs

9.8 @u3nuecKkue SBICHUS B MPUPOJIC: BOCHPUSITHE 3BYKOB
KUBOTHBIMH,  3€MJICTPSICEHHE, CEMUCMHYECKHE  BOJIHBI,
I[yHaMH, 9XO

9.9 TexHuueckue  yCTpOWCTBA:  3XOJIOT,  MCIOJIb30BAaHUE
yIBTPa3ByKa B OBITY U TEXHHUKE

10 OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT' HUTHBIE BOJIHBI

10.1 DNEeKTPOMarHuTHOE TOJIe. DJIEKTPOMArHUTHBIE  BOJIHBI.
CBoJicTBa JIEKTPOMArHUTHBIX BOJIH

10.2 [IIxana 31eKTPOMarHUTHHIX BOJIH

10.3 OnexktpomMarHuTHass npupona cBera. (CKOpocTh  CBeTa.
BosiHOBBIE CBOMCTBA CBETA

10.4 [IpakTrueckue paboThI:
N3ydyeHne CBOMCTB 3JICKTPOMATHUTHBIX BOJH C TMOMOIIBIO
MOOHMIIBHOTO TenedoHa

10.5 dusnveckue SBJICHUS B IPUPOJIC: OMOJIOTHYECKOE JICHCTBHE

BUJIUMOTO,  YJIbTPA(QHUOJETOBOTO U  PEHTTEHOBCKOIO
W3JTy4YCHUN
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10.6 Texuunueckue yCTpOMCTBA: UCIOJIb30BaHUE

AJIIEKTPOMATHUTHBIX BOJH JIJIsi COTOBOM CBSI3U
11 CBETOBBIE ABJIEHUA

111 JlyueBas moznens cBera. Mictounuku cBeta

11.2 [IpssMonuHEITHOE pacIpOCTPaHEHUE CBETa

11.3 Otpaxenue cBeta. [11ockoe 3epkaiio. 3aKkoH OTpakeHHUs CBETa

114 [Ipenomnenue cBeta. 3akoH npesiomiieHus cBera. [lomHoe
BHYTpPEHHEE OTpakKeHHE CBETa

11.5 JInnza. Xox aydeit B IMH3E

11.6 OnTuueckast ~ cucrema  (oToamnmapara,  MHUKPOCKOIA
U TeJIeCKOoma

11.7 ['na3 KaKk  ONTHYECKas cucrema. bimzopykocTh
U JaJIbHO30PKOCTh

11.8 Paznoxxenue Oemoro ceera B criekTp. OnbiTel HproTOHA.
Clio)keHue CeKTpaIbHBIX [IBETOB. Jlucrepcus cBera

11.9 [IpakTrueckue paboThI:
HccnenoBanue 3aBUCHUMOCTH yTila OTPAXEHUST CBETOBOTO
Jy4da OT yrJjia MaJieHusl.
W3ydyenne xapakTEepUCTHK HM300paXKeHHS  IpeaMeTa B
MIJIOCKOM 3€pKaje.
HccnenoBanre 3aBUCUMOCTU yTJIa MPEJIOMIICHUSI CBETOBOTO
Jy4da OT yriia MaJIeHus] Ha TPaHUIIE «BO3yX — CTEKIION.
[Tonyuenne n300paskeHUH ¢ TOMOIIBIO COOMPAFOIIEH JTUH3HI.
Omnpenenenue GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHJIBI
coOuparoniei JTUH3HI.
OnBITHI IO PA3JI0KEHUIO OETI0TO CBETA B CIIEKT.
OneITBl TIO BOCHPHUATHIO IIBETA TPEIMETOB TMIPH HX
HaOJII0JICHUH Yepe3 IIBETOBbIC (PUIIHTPHI

11.10 dusnueckue SBICHUS B Ipupoe: 3aTMeHust ConHia u JIyHsl,
1[BETa TEJI, ONTHYECKUE SIBJICHUS B atrMocdepe (LBeT Heba,
pedpakuus, pagyra, MUPaxK)

11.11 TexHuueckue ycTpoincTBa: 04KH, NEpUCKOI, doToamnmnapar,
ONTUYECKHE CBETOBO/IbI

12 KBAHTOBBIE SBJIEHUA

12.1 OmnsiTel Pe3epdopaa u muianerapHas Moaens atoma. Mojens

aroma bopa
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12.2

HcnyckaHne # TOTJIOIIEHWE CBETa AaToMOM. KBaHTBHL
JInHenyaTeie CIEKTPhI

12.3

PannoaktuBHOCTE. AJba-, 6eTa- 1 raMMa-u3Ty4eHUs

12.4

Ctpoenue atoMHoro siapa. HykimoHHass Mojeinbr aTOMHOTO
sapa. M30Torbl

12.5

PanuoaktuBHbie mpeBpamieHus. llepuon  momypacmana
aTOMHBIX sIIEp

12.6

HI[CPHBIG PCAKIHNH. 3aKOHBI COXpaHCHHUA  3apsAa0BOIO
1 MaCCOBOI'O YHCCJI

12.7

9Hepm;1 CBA3HW aTOMHBIX SA1CDP. CBs13b Macchl U OHCPI'ur

12.8

Peakuuu cunte3a u neneHus sjaep. VICTOUHUKH SHEPrUuu
ComHna u 3Be3]1

12.9

Snepnas sHepreruka. JleicTBUE paAMOAKTUBHBIX U3ITyYEHUN
Ha YKUBbIE OPTaHU3MBI

12.10

[IpakTrueckue paboThI:

HabGmtogenne  CIUIOMIHBIX W JIUHEHUYATBIX  CIIEKTPOB
U3JTY4YCHUS.

HccnenoBanue TpPEeKOB: W3MEPEHHE DHEPIrUU  YaCTHUIIBI
10 TOPMO3HOMY TTyTH (110 (hoTOorpadusim).

N3mepenue paanoakTUBHOTO (OoHA

12.11

@u3nueckue  SABJICHUS B NPUPOAE:  E€CTECTBEHHBIN
PaZANOAKTUBHBIN (POH, KOCMUYECKUE JY4YH, PaJMOAKTUBHOE
U3JIy4eHUe IIPUPOIHBIX MHHEPAJIOB, NEHCTBUE
PaIMOaKTUBHBIX U3Ty4YCHUI HA OPTraHNU3M YeJIOBEKA

12.12

TexHuyeckue ycTporcTBa: ClIeKTPOCKON, UHANBUYaIbHbIN
JI03UMeETp, KaMmepa Buiibcona
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MEPEYEHDb (KOJJU®UKATOP) PACIIPEJEJEHHBIX ITO KJIACCAM
IMPOBEPSIEMBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJBHON ITPOIT'PAMMBI OCHOBHOT'O
OBIIET'O OBPA3SOBAHUS U DJIEMEHTOB COJIEP)KAHUS 11O ®U3UKE

J111s mpoBeIeHUs OCHOBHOTO TOCYJaAPCTBEHHOTO 9K3aMeHa 1o ¢usuke (naigee — OI'D
no (U3MKe) HCIONb3YeTCs MepedeHb (KoaudukaTop) MpoBEpSIEMbIX TpeOOBaHHMA K
pe3ysibTaTaM OCBOEHHs OCHOBHOW 00pa30BaTElIbHOM MPOrPAMMBI OCHOBHOI'O OOIIETO
0o0pa30BaHMsI U IEMEHTOB COACPKAHUSL.

IIposepsiembie Ha OI'D no ¢pusuke TpedOBaHUSA K pPe3yJbTATAM OCBOCHHUS OCHOBHOM
oOpa3oBaTesibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMs

Kon
IIPOBEPSIEMOTO
TpeOOBaHMS

[IpoBepsiembie TpeOOBaHUS K TPEAMETHBIM pe3yJibTaTaM 0a30BOT0
YPOBHSI OCBOEHHUSI OCHOBHOM 00pa30BaTENbHON MTPOTrPaMMBbI
OCHOBHOTO 00111eT0 00pazoBanus Ha ocHoBe DI'OC

1

[Tonnmanue poau GU3HKM B HAYYHOU KAPTUHE MUPA;
c(hOpMHUPOBAHHOCTH 0Aa30BBIX MPECTABICHUN O 3aKOHOMEPHOU CBSI3U
Y MTIO3HABA€MOCTH SIBJICHUI TPUPOJIbI, O POJIU SKCIIEPUMEHTA B (DU3UKE,
0 crucTeMoo0Opa3zyrolel poiu (PU3NKHN B pa3BUTUN €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTU, 00 HBOTIONMH (PU3NUECKUX 3HAHUN U UX POJIU
B LIECJIOCTHOM €CTECTBEHHOHAYYHOM KapTUHE MHUpa, O BKJIAJE
POCCHIMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, PA3BUTHE TEXHUKU
Y TEXHOJIOTUH

3HaHus O BUJAX Marepuu (BEIIECTBO U TMOJE), O JBUKEHUU KaK
croco0e CyIecTBOBaHUSI MaTEPUU, 00 aTOMHO-MOJIEKYJISIPHOM TEOpUH
CTPOEHHUSI BEUIECTBA, O (PU3MUYECKOW CYIIHOCTH SIBJICHUA TPUPOABI
(MEXaHMYECKHX, TETIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHE pa3nuaTh SBJICHHS 110 OMMCAHUIO UX XapaKTePHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (HU3HUECKOe
SIBJICHUE;

YMEHHE pacro3HaBaTh MPOSBICHNE U3YICHHBIX (PH3UUYECKUX SBICHUHN
B OKpYXXalIlleM MHpe, BBIICHAS UX CYIIECTBEHHbIE CBOMCTBA
(MpU3HAKM)

Bilanenre ocHOBaMM MOHATUHMHOIO ammapara U CUMBOJIUYECKOTO
s3bIKa (PU3UKU M MCTIONB30BAHKUE WX JIJIS pElIeHHs yIeOHBIX 3a7a4;
YMEHUE XapaKTepu3oBaTb CBOIHCTBAa Tell, (DU3UUYECKUE SIBICHHUSA
U TPOLECCHl, HCMONb3ys (yHIAMEHTAJIbHBIE W 3MIUPHUECKUE
3aKOHBI
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YMeHue onuceiBaTh N3y4YCHHBLIC CBOMCTBA T€JI U (1)I/ISI/III€CKI/I€ SBJICHHS,
HCIIOJIB3YA (1)PI3H‘I€CKI/I€ BCIINYHMHBI

Brnanenue oOCHOBaMM METOAOB HAy4YHOrO IIO3HAHHMS C YYETOM
COOJIIO/IEHU ITPaBUJI OE30MACHOTO TPy Ia:

HaOmoeHNe (U3NYECKUX SBICHUH: YMEHHE CaMOCTOSATEIBHO
coOupaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U3 JaHHOro Habopa
000py10BaHUS IO UHCTPYKIMH, OIIUCBIBATH X0/ OIbITA U 3aIIUCHIBATH
€ro pe3ynbTathl, (HOPMYIHPOBATH BHIBOJIBL;

MPOBEJCHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHMI (PU3MUECKUX BETUUHH:
YMEHUE IUJJaHUPOBATh H3MEPEHMs, CaMOCTOATEIbHO COOUpATh
AKCIEPUMEHTAIBHYIO  YCTAHOBKY IO HMHCTPYKIMH, BBIUYUCIATH
3HAYEHUE BEJIIMYMHBI U aHAIU3UPOBATh IOJYYECHHBIE PE3YJbTAThI
C YYETOM 3aJaHHOM MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUI;
NPOBEJEHUE  HECIOXKHBIX  3KCIEPUMEHTAIbHBIX  HMCCIEAOBAHUN;
CAMOCTOSITEJIBHO ~ COOMpaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY
U [POBOJAUTH HCCIENOBAHWE TI0 HWHCTPYKUUHU, NPEICTABIATH
MOJIYYEHHbIE 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJIE TaOJMIL
U TrpaduKOB, YUYUTHIBATh IOTPEIIHOCTH, J€JaTb BBIBOABI IO
pe3yibTaTaM UCCIeI0BaHUS

[lonmmanue  XapaKTepHbIX  CBOWCTB  (pu3MYeCKUX  Mojenei
(MaTepuanabHas TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEW W TBEPAbIX TeJ, IUIAHETapHAash MOJENb aToOMa,
HYKJIOHHasi MOJIeJIb aTOMHOIO s/ipa) U YMEHUE MPUMEHSTh UX JJIs
00BbsSICHEHUS (PU3UUECKUX TTPOILIECCOB

YMeHune oObICHATh (PU3NYECKUE TMPOIECChl U CBOWCTBA TEN, B TOM
YuCIe€ W B KOHTEKCTEC CHUTyallud MPaKTUKO-OPHUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIIATh TPUYUHHO-CJICICTBEHHBIC CBS3H U
CTPOUTH OOBSICHEHHE C OTIOPON HA M3yUYCHHBIE CBOMCTBA (DU3UIECKUX
SIBJICHUH, (DU3UICCKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICITH

YMeHue pemarh pacueTHble 3adaud (Ha Oa3ze 2-3 ypaBHEHMI),
UCIIONB3Ysl 3aKOHBI W (OPMYJBI, CBS3bIBAIOIIME (PU3UUYECKHUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCHIBATh KPATKOE YCIOBHE 3a/1auH,
BBISIBJISITH HEJIOCTAIOIIME JaHHbIE, BHIOMpATh 3aKOHBI U (HOPMYIIBI,
HEOOXOAMMBIE JJI €€ PEIICHUs], UCIIOIb30BaTh CIIPABOYHbIE IAHHBIE,
IPOBOJUTH PaCyYEThl M OLIEHUBATh PEATMCTHUYHOCTH MOJTYYEHHOTO
3Ha4YeHUs (PU3NUECKON BEIMUYMHBI, YMEHHE OMPEICNATh Pa3MEPHOCTH
(u3MYECKON BETMYMHBI, IOTYYEHHON NPU PELIEHUH 3a1a41

YMeHHEe XapakTepu3oBaTb IMPUHLMIBLI  JEUCTBUS  TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX NMPUOOPOB, U MPOMBIILICHHBIX
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TEXHOJIOTUYECKUX IPOLIECCOB II0 MX ONMCAHMIO, WCIIOJIb3Yys 3HAHUSA
O CBOICTBax (M3NYECKUX SBICHUH M HEOOXoIuMble (pu3nuecKue
3aKOHOMEPHOCTH

10

YMeHne  UCHONb30BaTh 3HAHUS O  (PU3MYECKUX  SIBJICHHAX
B TOBCEJHEBHOM KU3HM 1  oOecrieyeHUs  0€30IacHOCTH
npu oOpameHnd ¢ OBITOBBIMH NPUOOpAaMU M TEXHUYECKHUMH
yCTpOMCTBAMM, COXpPAHEHHUS 3J0pOBb U  COOJIOJACHUS HOPM
HKOJIOTUYECKOTO IIOBEJICHUS B OKpYXKAWOIIEH cpene; MOHUMaHUe
HEOOXOMMOCTH MPUMEHEHHSI JOCTHKCHUN (PU3UKU U TEXHOJIOTUH JIJIST
PalMOHAIBHOTO IPUPOIONIOJIB30BaAHUS

11

OneIT TOWCKa, TPeoOpa3oBaHWS M TIPEICTABICHUS WHGOPMAIHH
(bU3MYECKOr0 COJEPKaHUSI C HCIOJIb30BaHUEM HWHOOPMAIMOHHO-
KOMMYHUKATHUBHBIX TEXHOJOTHUH;

YMEHHE OICHUBATh JOCTOBEPHOCTh IMOJYYEHHON uHMOpMaIUU
Ha OCHOBE MMEIOIINXCS 3HAHUH U JIOTTOJTHUTEIBHBIX HCTOYHUKOB;
YMEHUE UCIOJIb30BaTh MPH BBHIMOJTHEHUH YYCOHBIX 3aJJaHUN HAYyYHO-
NOMYJISIPHYIO JTUTEPATYpy (HU3UUYECKOTO COJECpP>KaHUsI, CIIPABOYHBIE
MaTepHabl, pecypchl cetu HTepHeT;

BIajieHue O0a30BBIMH HaBBIKAMU TpeoOpa3oBaHus HH(OpMAIUU U3
OJTHOM 3HAKOBOM CHCTEMBI B IPYTYIO; YMEHHE CO3/1aBaTh COOCTBCHHBIC
MUCbMEHHBIE W YCTHBIE COOOINEHMs Ha OCHOBE HWHGOpMAIMH U3
HECKOJbKHX UCTOYHHUKOB

IlepedeHb 3JIeMEHTOB COAepKaHMS, TPOBepsieMbIX HA OI'D no pusnke

Kon [IpoBepsieMblii 3IEMEHT COJICPIKAHUS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanudeckoe aBWKEeHHME. MarepuaiibHass Touka. Cucrema oOTcyera.
OTHOCUTENIBHOCTh IBUKEHUS
1.2 PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. Cpeansis ckopocTb. Dopmyna
JUTS1 BBIYUCIIEHUSI CPEHEN CKOPOCTH:
S
V=_
t
1.3 PaBHOMepHOE PSMOIMHENHOE JBUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa
OT BPEMEHU B CIIy4a€ paBHOMEPHOT'O MPSAMOJNHEUHOTO ABUKEHUS:
X(t) = Xo + Wil
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I'padmku 3aBUCHMOCTH OT BpPEMEHH JIsi MPOEKIIMH CKOPOCTH, MPOCKINH
IIEPEMEILICHNS, TIyTH, KOOPAMHATHI IPU PABHOMEPHOM IPSMOJIUHEUHOM
JBAKECHAN

14 | 3aBHCHMOCTH KOOPJAMHATHI T€Ja OT BPEMEHHU B CIIydac PaBHOYCKOPEHHOTO
NPSIMOJIMHEWHOTO JIBYKCHUS:
t2
X(t) =X, +Vp,t+a, - —.
2
DopMyIIBI TS TPOSKIMH MTEPEMEIIICHUS, IPOCKITUN CKOPOCTU U TIPOCSKITUU
YCKOPEHUS TIPH PAaBHOYCKOPEHHOM IPSMOJIMHCHHOM JBKECHUU:
2
S, ()=vy, -t+a,-—,
2
v, (1) =v,, +a,-t,
ax(t) = const,
Vax® — Vix? = 2axSx.
I'paduky 3aBUCUMOCTH OT BPEMEHH ISl IPOSKIIMN YCKOPEHHS, TPOCKIIUU
CKOPOCTHU, MPOCKIIUU TEPEMEIICHUSI, KOOPJAUHATHI TIPU PABHOYCKOPEHHOM
PSIMOJIMHEHOM JBUKCHUU
1.5 CBoOoanoe nagenue. @opMyIibl, ONMKUCHIBAIOIINE CBOOOAHOE IMaJIeHHE Teja
110 BEPTUKAJIH (JIBI)KCHHE TEJIa BHU3 UM BBEPX OTHOCUTEIHHO MTOBEPXHOCTH
3emumn). ['padiku 3aBUCHMOCTH OT BPEMEHH TSI MPOCKIUHU YCKOPCHWS,
IPOEKIIMM CKOPOCTH U KOOPJAWHATHI TMPU CBOOOJHOM TAJCHUHM Tela
10 BEPTUKATIHN
1.6 | CkopocTh paBHOMEPHOTO JIBMKCHHSI TEJNa 1O OKPYKHOCTH. HampaBneHue

CKOPOCTH.
dopMmyia 7151 BBIYUCIEHUS CKOPOCTH Yepe3 PaINyC OKPYKHOCTH U TIEPUOJT
oOpareHus:

21R
V= ——
T

[lenTpocTpeMurenibHOE ycKopenue. HanmpaBieHne eHTpOCTPEMUTEIIBHOTO
yckopenusi. DopMmyia 11 BBIUUCICHUS] YCKOPEHUS:

dopMyia, CBA3BIBAIOLIAS IEPUO]] K YACTOTY OOpaICHHUS
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V=_
T
1.7 | Macca. [TnotHocTs BemectBa. @opmysia sl BBIYUCICHUS TNIOTHOCTH:
m
p=—
Vv
1.8 | Cuna— BexTopHas pusudeckas BenuunHa. CI0xKeHHE CUIT
1.9 SABnenne nnepunu. [lepsoiii 3akoH HproToHa
1.10 | Bropoii 3akoH HetoToHa:
F=m-a.
ConamnpaBlIeHHOCTh ~ BEKTOpa YCKOpPEHHMsS Tela M BEKTOpa  CUJIbI,
NEUCTBYIOIIEN Ha TEJIO
1.11 | BzaumopetictBue Ten. Tperuit 3akon HetoToHa:
'f2—>1 =—F,
1.12 | Tpenue mokos M TpeHUE CKOIBXKEHUA. DopMyIia Tl BBIYACICHUS MOTYIISA
CHJIBI TPEHUS CKOJIbKCHHUSI:
F,=u-N
1.13 | dedopmamus tena. Ynpyrue u Heynpyrue nedopmaiuu. 3akoH ynpyroi
nedopmaryu (3akoH ['yka):
F=k-Al
1.14 | BceMupHoe TATOT€HUE. 3aKOH BCEMUPHOTO TATOTEHHUS:
F=g.m M
RZ
Cuna TsoxecTr. Y CKOpEeHHE CBOOOIHOTO TaICHUS.
dopmyna 11 BBIUUCICHUSI CUITBI TSHXKECTH BOJIM3U MOBEPXHOCTH 3EMIIH:
F =mg.
JIBrkenne tutaner BOkpyr Comnnoa. IlepBas kocMuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Umnynsc Tena — BeKTopHas (pu3nuuecKasi BEIMYMHA.

p=mv

NmMnynbe cucTemsl Te.
N3menenune nmnyibsca. IMmysibe cuitb
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1.16

3aKoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTCMBI TCII:

p=m,v, ¥ m,V, =Tonst.

PeaxtnBHOE nBUXKEHIE

1.17

Mexannueckast pabora. @opmyna st BHIYUCICHUS paOOThI CHIIBL:

A= Fscosa.

Mexannueckass MOIITHOCTD:

N=2

t

1.18

Kunernueckas u IIOTCHIUAJIbHAA SHCPI'HA.
CDOpMy.TIa JJI1 BBIYUCIICHUA KUHETUYECKOMN OHCPIruu:

mv?

Teopema 0 KHHETHYECKOW SHEPTUH.

CDopMyﬂa JJIA BBIYMCIICHUS HOTGHHHaHBHOﬁ OHCPIuM TCjia, IIOAHATOIO HAA

3eMJiei:;

Ep, = mgh

1.19

MexaHnueckas SHEPTUs:

E=Ec+E,

3aKOH COXpaHEHusT MexXaHW4yeckod oHepruu. @Dopmyna i
COXpPAaHEHUSI MEXaHUYECKON YHEPTUH B OTCYTCTBUE CUJI TPEHUSL:

3daKOHa

E = const.

[IpeBpalieHre MEXaHUYECKON YHEPTUH MTPU HATUYUH CUIIBI TPEHHUS

1.20

IIpocThie MeXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Prryar. MoMEHT CHJIBI;

M = Fl.

YcnoBue paBHOBECHS phlyara:

Mi+My+...=0.

[ToaBMKHBINA 1 HEMOABMKHBIA OJIOKH.

T0JIC3HAsA

KIIJ] mpoCThIX MEXaHU3MOB, | =

3aTpadeHHasI
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1.21

JlaBieHue TBEpAOro Tena.
@opmyia 1 BBIYUCICHUS JAaBJICHHS TBEPAOTO TeNa:

JlaBnenue raza. AtmMocdepHoe AaBieHHE.
['unpocTatuyeckoe JaBieHUE BHYTPH KUTKOCTH.
dopMya AJi BEIYUCICHUS JaBICHUS BHYTPH KUKOCTH:

P =pgh+p,,

1.22 | 3akon [Tackans. ['mapaBmryueckuii mpecc

1.23 | 3akon Apxumena. @opmyna /i onpeeseHus] BHITAIKUBAIOMICH CHIIbI,
JEHCTBYIOLIEH Ha TEJIO, IOTPYKEHHOE B )KUJIKOCTb WJIU T'a3:
I:Apx. = pgv
VYcnosue nnaBanus Tena. [InaBanue cynoB U BO31yXOIUIaBaHUE

1.24 | Mexanuveckue KoneOaHWs. AMIUTMTYAa, TEPUOT W YacTOTa KOJCOAHWH.
dopmyia, CBSI3bIBAIOIIAS YACTOTY M IIEPUOJT KoyieOanuit: V= _

T

1.25 | Marematudeckuii W TPYKHHHBIA MAasTHUKH. [IpeBpaiieHne SHEPruu
pU Kos1e0aTeIbHOM JIBHKEHUN

1.26 | 3aryxaromue kosiebanus. BeiHy)1eHHbIe KoJebanus. Pesonanc

1.27 | Mexanndeckue BoJHBI. [IpogoapHBIe U OTIEpeUHbIe BOTHBI. J[1MHA BOTHBI
U CKOPOCTb PacpOCTPaHEHUS BOJIHBI:
A=Vv-T

1.28 | 3Byk. I'poMKOCTb M BhICOTA 3BYKa. OTpaxkeHre 3BYKOBOW BOJIHBI HA FPAHMIIE
aByx cpel. H(pa3Byk u ynbTpa3ByK

1.29 | [IpakTtuueckue paboThbI

N3mepenue cpeaHeit TUIOTHOCTH BEIIECTBA; apXUMEIOBOU CHIIBI; )KECTKOCTH
MPY>KUHBI; KO3PPUITMEHTa TPEHUS CKOJIBKEHUSI; paOOTHI CUITBI TPEHUS, CHITBI
YIPYTOCTH; CPETHEH CKOPOCTH IBIKEHUS OpyCKa 110 HAKIIOHHOH IIJIOCKOCTH;
YCKOpEeHHS OpycKa NpH JBIWKCHUH TI0 HAKJIOHHOW IUIOCKOCTH; YacTOTHI
U Tiepuojia KojieOaHWN MaTeMaTUYeCKOTO MAasTHUKA; YacTOThl W TMEpUOoja
KoJIeOaHUI MPYKWHHOTO MAasTHHKA;, MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha
peruar; paboThl CHJIBI YOPYrOCTH TPU TOIBEME Tpy3a C TOMOIIBIO
HETMOJABMKHOTO 0JI0Ka; padOThl CHUJIBI YIPYTOCTH TPU TMOABEME Tpy3a
C TIOMOIIIBIO TTOABMYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOW CHJIBI OT 00BheMa MOTPYKEHHON
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YacTH T€Ja U OT IUIOTHOCTH YKUJKOCTH; HE3aBHCHMOCTH BBITAJIIKMBAIOILIEH
CUJIBI OT MAacChl T€Ja; CHJIbI TPEHUS CKOJBXEHHUSI OT CUJIbl HOPMAJIBHOTO
JAaBJIEHUS W OT poJa NOBEPXHOCTH; CHJBl YIPYTOCTH, BO3HUKAIOIICH
B IIPY>KHHE, OT CTENEHH ehopMaliuy Py KUHBI; yCKOpEHUs Opycka OT yria
HaKJIOHA Hampapisgiolled; Mnepuoaa (4acToThl) KoJeOaHUN HUTSHOTO
MasiTHUKa OT JIJUHBI HUTH; TEpUOAa KOJeOaHUM MPYKUHHOTO MasTHUKA
OT MAacChl Ipy3a M KECTKOCTH IPYKUHBI; UCCIEAOBAHUE HE3aBUCHUMOCTH
Mepuo/ia KoJeOaHuil HUTSIHOTO MAasiTHUKA OT MAcChl Ipy3a.

[IpoBepka ycia0BuUsl paBHOBECHSI pblyara

1.30

@u3nuecKue SABJICHUS B IPUPOJE: NPUMEPHI ABWKECHHS C Pa3JIMYHBIMU
CKOpPOCTSIMA B JXKHUBOWM U HEXKMBOM IIPUPOJE, HAEUCTBUE CHUJIBI TPEHUS
B IIPUPOJAE U TEXHMKE, IPUIUBBI U OTJIUBBI, IBWKEHUE TUIaHET COHEYHON
CUCTEMBI, PEAaKTUBHOE [BWXECHUE JKMBBIX OpPraHU3MOB, pblYarud B TeEJE
YeJI0BEKa, BIUSHUE aTMOC(EPHOTO 1aBJICHUS HA )KUBOM OPraHu3M, IJIaBaHUE
pBIO, BOCHPUATHE 3BYKOB >KUBOTHBIMHU, 3EMIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3XO0

1.31

TexHuueckue yCcTporucTBa: COUAOMETP, TaTUYMKU TOJ0KEHHSI, PACCTOSIHUS U
YCKOPEHUSI, TUHAMOMETp, MOJIIUIIHUKNA, PAKEThl, pbhlUar, MOABUXKHBIA U
HEMOJBI)KHBIA OJIOKM, HAKJIOHHAs TUIOCKOCTb, MPOCThIE MEXaHWU3MbI B
OBITY, COOOIIAIOUIMECS COCY/Ibl, YCTPOMCTBO BOJONPOBOAA, THIPABINYECKUN
npecc, MaHOMETp, OapoMeTp, BEICOTOMED, MOPILIHEBOI HAacoC,  apeoMeTp,
9XOJIOT, HCIMOJIb30BAaHHE YJIbTPA3ByKa B OBITY U TEXHHUKE

TEIIIOBBIE ABJIEHMA

2.1

OCHOBHBIC TIOJIOKEHHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS
BelecTBa. Mojenu TBEpAOro, >KUJIKOTO U Ta3000pa3HOTO COCTOSIHUMN
BemecTBa. Kpucrammmueckue u aMopgHbIe Tena

2.2

IBmwkenne dvactuil BemecTBa. CBsA3b CKOPOCTH  JBMIKCHHUS  YaCTHI]
¢ Temneparypoii. bpoynosckoe nBmwkenue, 1uddy3us

2.3

CmauuBaHue 1 KallMJJIAPHBIC ABJICHUSA

24

TeruioBoe paclIMpeHue U CKaThue

2.5

TennoBoe paBHOBECUE

2.6

Buytpennss sneprus. Pabota u temsonepenaya Kak cocoObl M3MEHEHUs
BHYTPEHHEUN YHEPTUH

2.7

BI/II[BI TCILIONICPCAAYN . TCIIIOIIPOBOAHOCTh, KOHBCKIUSA, U3JTYUCHHUC

2.8

HarpeBaHHe n  OXJaXACHUC TCII. KonnuecTBO  TEIIOTHI. VY nenbHas
TCIITIOEMKOCTbD.
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Q=cm(t;—ty)

2.9 3aKOH COXpaHEHHUsI SHEPTUH B TEIUIOBBIX ITpoLiecCcaX. Y paBHEHUE TEILIOBOTO
Oananca:
Qi+Q2+..=0
2.10 | Ucnapenue u KoHAeHcanus. MI3MeHEeHNe BHYTPEHHEN SHEPIUM B MPOLIECCE
UcnapeHuss U KoHjeHcauuu. KumeHuwe >KuAKOCTH. YJenbHas TeIora
napooOpa3oBaHus:
=2
m
2.11 | BnaxxHOCTB BO3ayXa
2.12 |IInaBnenne W KpucTauM3auusa. V3MeHeHHe BHYTpEHHEW HHEpPIruu
IpY TUIABJIEHUU U KPUCTAJUIM3alMU. Y IeJIbHAs TEIJI0Ta IUIaBJICHUS:
A=_"
m
2.13 | BHyTpeHHs 3HEprusi CropaHusi TOIIMBA. Y AeNIbHAsl TEIJIOTa CrOpaHMs
TOTLITNBA!
q=_
m
2.14 | Ilpunnumst padoTs! TernoBbix Asurareneit. KI1/I rermnoBoro nuraresns
2.15 | IIpakTtuueckue paboOThI
N3mepeHne  yaenpHOM  TEIUIOEMKOCTH  METAIUIMYECKOTO  LUIMHAPA;
KOJIMYECTBA TEIUJIOThI, MOJyYEHHOTO BOJOW KOMHATHOM TeMIlepaTyphbl
(UKCUPOBAaHHON Macchl, B KOTOPYIO OIyIIEH HarpeTblii LHUIUHJD;
KOJIMYECTBA TETUIOTHI, OTIAHHOTO HArpeThIM HUJIMHIPOM, MOCIIE OIyCKaHHUS
€ro B BOJly KOMHATHOM TeMIepaTypbl; OTHOCUTEIbHON BIIAXKHOCTH BO3/YyXa;
yIIeIBHON TETUIOTHI TUTaBIICHUS JIb/IA.
HccnenoBanne W3MEHEHHsI TEMITEPATYPhl BOJBI MPU PA3TUYHBIX YCIOBUSX;
SBIICHUSI TEIUIOOOMEHA TPHU CMEUIMBAHUHM XOJOAHOW W TOpSYEH BOIBI;
IpoIecca UCTIapeHHSI
2.16 | duzuyeckue SABIEHUS B  TPHUPOJE: TOBEPXHOCTHOE  HATSDKCHHE
M KaluUIApHBIC SBICHUS B MPHUPOJE, KPUCTAUIBI B MPUPOJE, MIITyICHHE
ConHua, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 00pa3oBaHHE pPOCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuueckue yCTpPOMCTBAa: KalWUIAPbl, TMPUMEPHl  HCIOJIb30BAHUSA

KPUCTAJJIOB, JKUJIKOCTHBIA TEPMOMETp, AATUMK TEMIIepaTyphl, TEPMOC,
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CUCTCMaA OTOIICHUA JOMOB, TUTPOMCTPLI, IICUXPOMCTP, IIapOBasid Typ6I/IHa,
ABUI'aTCJIb BHYTPCHHCTO CIrOPaHUA

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpuzanus Tei. JIBa Bua 3IeKTPUYECKUX 3apsI0B
3.2 | BaumoneiictBue 3apsokeHHbIX Ted. 3akoH Kynona
3.3 | 3aKOH COXpaHEHUs IEKTPUUYECKOI0 3apsiia
3.4 | Dnextpuyeckoe none. HampsokeHHOCTH anekTpuueckoro mnoss. [TpuHiun
CYIEPIO3ULMHU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)
3.5 Hocurenn oanextpuyecknx 3apsaoB. [lelicTBHE AIEKTPUYECKOTO MO
Ha 3JIeKTpUUecKue 3apsaabl. [IpoBOIHUKY U AMDIEKTPUKU
3.6 | [locTosiHHBIN >MeKkTpUYecKuil TOK. JleficTBus anekTpuyeckoro Toka. Cuma
Toka. Hanpsioxenne.
1=d
t
A
U=_
q
3.7 | DnexTpuyecKoe COMPOTUBIICHHE. Y JETFHOE ANEKTPHUUECKOE COTPOTHUBIICHNUE:
r=P
S
3.8 3akoH OMa 1S yyacTKa 3JIEKTPUUECKOM LeTH:
U
l=_
R
3.9 |IlocnenoBaTenbHOE COSTUHEHNE MPOBOTHUKOB:
=L U=U;+U; R=R;+R,.
[TapannensHoe coequHEHHE TPOBOHUKOB PABHOT'O COMPOTHUBIICHHUSL:
R
1
U1=U2; | = I1+ IZ; R=_",
2
CMeniaHHbIE COETMHEHUS TIPOBOTHUKOB
3.10 | PaGota 1 MOIITHOCTH JIEKTPUIECKOTO TOKA.
A=U-1-t,P=U"I
3.11 | 3akoH JIxxoyns-Jlenma:

Q=12 R-t
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3.12

OnbiT OpcTeaa. MarHuTHOE T0JIE TPSAMOTO MPOBOJIHUKA C TOKOM. JIMHMU
MarHuTHOW WHIYKITUU

3.13 | MarHuTHOE MOJ€ MOCTOSIHHOTO MarHuTa. B3anMozeicTBrie MOCTOSHHBIX
MarHuToOB

3.14 | JleiicTBUe MarHMTHOTO TOJISl HA MPOBOJHHUK C TOKOM

3.15 OnbiTel @apajed. SABneHuE 3JIeKTPOMAarHuTHON MHAYKIMU. [IpaBuio JleHna

3.16 | [IpakTudeckue pabOTHI
N3mepenne BIEKTPUYECKOTO COMPOTUBICHUS PE3UCTOPA; MOIIHOCTH
AIEKTPUIECKOTO TOKA; pa0OTHI AIEKTPHIECKOTO TOKA.

WccnegoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJHUKE
(pe3ucTophl, JamIouyka), OT HaNpsHKCHUS HAa KOHIAX TMPOBOIHHKA;
3aBUCUMOCTH COIPOTHBIICHHS OT JJIMHBI IPOBOJHHKA, TUIOIIAJA €0
MOTIEPEYHOT0 CEYCHUSI U YACIBHOTO COMTPOTUBIICHUS.

[IpoBepka npaBuia LIS AIEKTPUIECKOTO HaIpsOKEHUs. TIPU
MOCJICTIOBATEILHOM COCIWHEHWH TPOBOJHUKOB;, TIpaBWIA IS  CHJIBI
ANEKTPUYECKOTO TOKa TPU MApauIeIbHOM COCIUHEHUHM TPOBOJIHUKOB
(pe3ucTOophI U JTAMITOYKA)

3.17 | ®uzuyeckue SBICHUS B MPUPOJE: IICKTPUUECKHE SIBICHHUS B aTtMocdepe,
ANEKTPUYECTBO JKMBBIX OPTaHU3MOB, MAarHUTHOE TIOJIe 3eMJd, Jpeid
MIOJIFOCOB, POJIb MATHUTHOTO TOJISA ISl )KM3HU Ha 3emiie, TOJIIPHOE CHUSHUE

3.18 | Texuuueckue yCTpONCTBA: JICKTPOCKOT, aMIIEPMETP, BOJILTMETp, peocTar,
CUETUMK DJIEKTPUYECKON DSHEPTUM, IIIEKTPOOCBETUTEIbHBIC TPHOOPHI,
HarpeBaTelbHbIC AIEKTPONPUOOPHI (mpumepsl), ANEKTPUYECKUE
MIPEAOXPAHUTEIN, DJCKTPOMArHUAT, SJIEKTPOJABUTATENb MOCTOSHHOTO TOKA,
TeHEPaTOP MOCTOSTHHOTO TOKA

3.19 | DnekTpomarauTHbIe BOIHBIL. [1Ikaia 31eKTpOMarHuTHBIX BOJIH

3.20 | JIyueBas Mmogennb cBeta. [IpsimonuHeiiHOe pacipocTpaHEeHHE CBETa

3.21 | 3akoH otpaxeHus ceta. [limockoe 3epkaiio

3.22 | Ilpenomiienue cBeTa. 3aKOH MPETOMIICHUS CBETa

3.23 | ducnepcus cBeTa

3.24 | JIunza. Xox mydeir B nuH3e. DOKycHOE paccTosiHUE JTUH3BI. OnTHYeckas
CuJia JIMH3bIL:

D=1/F
3.25 |I'nma3 kak ontuueckas cucrema. Ontuueckue npudopsbl
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3.26

[IpakTrueckue paboThbI

N3mepenue onTUYeCKOi CHIlbl cOOMparoIie JIMH3bI; (POKYCHOTO pacCTOSIHUS
coOuparomield JIMH3blI ([0 CBOMCTBY paBEHCTBA pPa3MEpPOB IPEAMETA U
n300pakeHus1, KOTAa MPeIMET PACIIONIOKEH B IBOMHOM (OKyce), ToKa3aTes
IPEJIOMJICHUS CTEKIIA.

HccnenoBanne CBOWCTBA M300paKE€HUS, IOJYYEHHOTO C IOMOUIbIO
coOuparolel TUH3bI, U3MEHEHUS (POKYCHOTO PACCTOSHUS BYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJ1a MIPEIOMIIEHUSI CBETOBOTI'O JIyda OT yIJIa IaJeHUs Ha
IPAaHULIE «BO3YX — CTEKIIO»

3.27 | ®uznveckue siBIeHUs B mpupoze: 3armenus Comuna u JlyHbl, 11BeTa Te,
ONTHYECKHE ABJICHUS B aTMocdepe (11BeT HeOa, pedpakiusi, paayra, MUPax)

3.28 | Texuuyeckue ycTpOWCTBAa: OUYKH, MEPUCKOI, (oToammapar, ONTUYECKUE
CBETOBO/IBI

4 KBAHTOBBIE SABJIEHUA

4.1 PamnoaktuBHOCTh. Anb(a-, Oera-, raMma-usnydeHus. Peakuum anbga-
u Oera-pacrnaja

4.2 Omnwitel Pezepdopna nmo paccesnuto anbda-dactuil. [lnanerapnas monens
aToma

4.3 CocraB atomHoOro siapa. M3otorsl

4.4 [Tepuon nomypacnaga aTOMHBIX sIIEP

45 | SImepubie peaknuu. 3aKOHBI COXpPAHEHUS 3apSAI0BOTO U MACCOBOTO YHCEIT

4.6 dusnueckue SBICHUS B TMPUPOJIC: €CTECTBEHHBIM pPaJIMOaKTUBHBINA (OH,
KOCMUYECKHUE Y4, PAIUOAKTUBHOE H3JIyYeHUE MPUPOJHBIX MHUHEPAJIOB,
JEHUCTBYE PAIMOAKTHBHBIX U3ITyUYCHHUA Ha OPTaHU3M YeJIOBEKa

4.7 TexHuyecKkue yCTpOWCTBA: CHEKTPOCKON, WHIAMBHUAYAJIbHBIA JIO3UMETD,

kamepa BuiibcoHa, siiepHast SHEpreTHKa
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