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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1mo gu3uke Ha ypOBHE OCHOBHOIO 0O0IEro 0Opa3OBaHMs COCTABJICHA
Ha OCHOBE MOJIOKEHUW U TPeOOBAHMI K pe3ysibTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE
OCHOBHO# 00Opa3zoBaTenbHON mporpammel, npeactaBieHHbIx B ®I'OC OO0, a Takxke
¢ yueroM (enepanbHON paboueill mporpaMMbl BOCIUTAHUS U KOHLIETIIMK IPETNOoJaBaHUs
yueOHoro npeameta «Dusuka.

Copepxanue mnporpaMMbl 1o  (u3uMKe HampaBieHO Ha (HOpPMHUPOBAHHE
€CTECTBEHHO-HaYyYHOU IPAMOTHOCTH OOYYarOMIMXCA U OPTraHU3ALMIO U3yUYeHUs (PU3UKU
Ha JIeATEebHOCTHOW OCHOBe. B mporpamme mo ¢u3HNKe YYUTHIBAIOTCS BO3MOXKHOCTH
yueOHoro mnpeaMera B peanusanuu TpedoBanuit OI'OC OOO k miIaHUpPYyEMbIM
JUYHOCTHBIM U METANpPEIMETHBIM pPe3yJibTaTaM OOYUYEHUs, a TaKXKe MEKIPEIMETHBIC
CBSI3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB HAa YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBaHwUsL.

[Iporpamma mo (u3uke ycTaHABIMBAET pachpeereHrue y4eOHOro MaTepuaa
no rogam oOydeHus (MO Kiaccam), MpeljaraeT MNPUMEPHYIO IMOCJIEI0BATEIbHOCTh
U3YYEeHHs] TeM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHUSl MPEIMETHOTO COJEPKAHMS U y4deTe
BO3PACTHBIX OCOOEHHOCTEN 00yYaroIuXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C IENbIO OKa3aHUS METOAMYECKOM MOMOIIU
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

duzrka ABIAETCI CUCTEMOOOPA3YIOUIUM I €CTECTBEHHO-HAYYHBIX YYEOHBIX
PEIMETOB, TOCKOJIbKY (DU3MYEeCKHe 3aKOHBI JIEKAaT B OCHOBE IPOIIECCOB U SIBIICHUI,
U3y4aeMbIX XHMHEH, OMOJIOTHel, acTpOHOMHEW W (U3MYEeCKON Treorpadueii, BHOCUT
BKJIaJ] B E€CTECTBEHHO-HAyYHYIO KapTUHY MHUpA, MPEJOCTaBISICT Haubosee sCHBbIC
oOpa3ibl MPUMEHEHUS HAYYHOIO0 METOJla IO3HAaHMS, TO €CTh Croco0a MOoIydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 TIIAaBHBIX 3ajad  (U3UYECKOrO0 O0Opa3oBaHUS B CTPYKType OOIIETo
o0pa3oBaHUs COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOUM IPAMOTHOCTU U MHTEpeca
K HayKe y 00 yJarommxcs.

N3yyenue ¢us3ukyu Ha 0a30BOM YpOBHE MPEIIOJAaraeT OBJAJCHUE CIEAYIONUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYYHYIO IPaMOTHOCT:

HAyYHO OOBSICHSTH SIBIICHUS,

OLICHUBATH u MOHUMATh O0COOEHHOCTH Hay4YHOTO UCCIIEIOBAHUS;

UHTEpPIPETUPOBATh JIaHHBIE M  MCIOJb30BaTh HAyyHblE JOKa3aTeJIbCTBA
JUTS1 TIOJTyYE€HUST BEIBOJOBY.

[enu nzydenus GU3UKU HA YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs ONpeeICHbI
B KOHIICNIMU MpenojlaBaHus ydeOHoro mnpeaMera «Dusnka» B 00pa30BaTENIbHBIX
OpraHu3aLusaX Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
00111e00pa3oBaTesbHbIE POrPAMMBI.

Henu nzyyenus Gpusuku:

npuoOpeTeHre MHTEpeca U CTPEMJICHHs] OOYyYalolUXCAd K HAYYHOMY H3YUYEHUIO



MIPUPOBI, PA3BUTHEC UX MHTEIICKTYATbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTABICHUN O HAy4YHOM METOJIE IO3HaHWS H (POpMUPOBAHHE
MCCJIEI0BATEIHLCKOTO OTHOMIEHUSI K OKPYKAIOIIUM SIBIICHUSIM;

dbopMupoBaHue HAy4YHOTO MHPOBO33PEHHS KaK pe3yjbTaTa HU3Y4YEHUs OCHOB
CTpOCHUS MaTepUH B PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

dbopMHUpOBaHUE TIPSACTABICHWA O PO (U3HKU JUISI  PA3BUTUSA  JIPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TEXHOJIOTHH;

pa3BUTHE MPEJCTaBICHUI O BO3MOXKHBIX cdepax Oyaymed mnpodeccruoHaIbHOM
JESATEIBPHOCTH, CBA3aHHOM ¢ (PM3WKOM, TOJITOTOBKA K JaJIbHEHIIIEMY OOYYCHHUIO B 3TOM
HaIpaBJICHUU.

JlocTimkeHue 3TUX Iesiel mporpaMmsel 1o (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETro
o0pa3zoBaHUsl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a/1a4:

NpPHOOPETCHUE 3HAHWK O JUCKPETHOM CTPOCHUHW BEIICCTBA, O MEXaHWYECKHX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

NpPHOOPETCHHE YMCHUN ONHUCBHIBAaTh U OOBACHATh (U3UYCCKUE  SIBIICHHUS
C UCTIOJIb30BAaHKMEM TIOJyUYCHHBIX 3HAHUH;

OCBOCHUE METOJOB PEIICHUS MPOCTEHIITUX PACUYETHBIX 3aJlad C WCIOJIb30BaHUEM
du3HUECKUX MOJICIICH, TBOPUYECKHUX U MTPAKTUKO-OPUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUU HaOIIOJaTh MPHUPOAHBIC SIBICHHS U BBINOJIHATH OIBITHI,
nabopaTopHble pabOTHl U JKCIEPUMEHTAJIbHBIE HCCIEAOBAHHUS C MCIOJIb30BAHUEM
U3MEpUTEIbHBIX TPHUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ UH(popMaluen GU3NUIEeCKOro CoAepKaHus, BKItoUas
UHPOPMAIIMIO O COBPEMEHHBIX JIOCTHKEHUSX (U3UKH, aHaIu3 U KPUTHYECKOE
OIlcHUBaHHUE MH(OPMAIINH;

3HAKOMCTBO €O cdepamMu MpOPECCHOHANBHON JAESTEIbHOCTH, CBSI3aHHBIMU
¢ (Gu3MKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JIOCTHKCHHUSIX
(bu3uYeCKOi HayKH.

OO6rmee YUCIO YacoB, PEKOMEHIOBAHHBIX IJIs HM3ydeHHs] (U3UKH Ha 0Oa30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Hezento), B 8 kiacce — 68 yacos
(2 yaca B Hexento), B 9 kinacce — 102 vaca (3 yaca B HeZlEIO).

[Ipennaraemsiii B mporpamme 1o GU3HKe nepedeHb Jab0paTopHbIX padOT U OMBITOB
SBIIETCS PEKOMEHIaTeIbHBIM, YUYUTENb JIeJIaeT BHIOOP MPHU MPOBEACHUH JIA00PATOPHBIX
paboT W OMBITOB C yYETOM HHIWBUIYAIBHBIX OCOOCHHOCTEH 00yYaromuxcs, CIHCKa
HKCIIEPUMEHTATBHBIX 3aJaHUH, MTPeIIaraéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO
9K3aMeHa Mo (u3HUKe.

COIAEPKXAHUE OBYYEHUSA
7 KIIACC
Du3uKa 1 ee pojib B NO3HAHUM OKPY KAKLIEero MUpa
®usnka — Hayka O npupone. SABimenus npupoabl. DuU3NUYECKHE SBICHHUS:

MCXAaHHNYCCKHUC, TCIINIOBEBIC, DJICKTPUYCCKUC, MAIrHUTHBIC, CBETOBLIC, 3BYKOBLIC.



®duznyeckue BenuuuHbl. M3Mepenune Gpusndyeckux BeandrnH. Ouznyeckue npudophl.
ITorpemnocTs n3Mepenunt MexxayHapoIHasi CUCTEMA €IUHULL.

Kak ¢u3uka ©  Jpyrue  ecTeCTBEHHbIE HAayKd  HU3Y4alOT  MPUPONY.
EcTtecTBeHHO-HAYUYHBI METOJ] IO3HAHUS: HaOII0J€HUE, TOCTAaHOBKA HAYYHOT'O BOIIPOCa,
BBIIBU)KEHUE TUIIOTE3, IKCIIEPUMEHT 110 IPOBEPKE FUNOTE3, 00BICHEHUE HAOII0AaeMOr0
aBiieHud. Onucanue PU3NYECKUX SBJICHUN C TOMOUIBI0 MOJCIIEH.

Jlemoncmpayuu
Mexannyeckue, TEMI0BbIC, IIEKTPUUECKUE, MATHUTHBIEC, CBETOBBIC SIBIICHMUSI.
®dusnyeckre NpuoOOPkI U MPOIeaypa MPSMbIX U3MEPEHUM aHATIOTOBBIM U IIU(PPOBBHIM
npuOopoMm.

JlabopamopHnvle pabomul u onvimoi

OrnpeneneHue 1eHbl eJIeHUs Kbl K3BMEPUTEITLHOT0 Tpudopa.

N3mepenue pacCcTosHUM.

N3mepenne o0beMa )KUAKOCTH U TBEPIOTO Tela.

Omnpenenenue pa3MepoB MaJbIX TE.

N3mepenue Temreparypbl MPU MOMOIIU KUJKOCTHOTO TEPMOMETpa M JaTyuKa
TEeMIIepaTyphI.

[IpoBenenue uccienoBaHus MO MPOBEPKE TMIOTE3bI: NAbHOCTH IMOJIETA IIapUKa,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIbIIIE BBICOTA MTyCKa.

IlepBoHavanbHBIE CBEeICHUS O CTPOCHHUH BellecTBa

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. OMbIThI, JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrkeHue yactull BeuiecTBa. CBsi3b CKOPOCTH ABUKEHHUS YAaCTHI] C TEMIIEPATYPOH.
bpoyHoBckoe aBmwkenne, nuddys3us. BzanmoneicTBrue 4acTuIl BEIIeCTBa: MPUTHKECHUE
U OTTAJIKUBAHHE.

ArperatHble COCTOSIHHMSI BEILIECTBA: CTPOEHUE Ta30B, MKUIAKOCTEHM M TBEPIBIX
(Kkpuctaminyecknx) Tel. B3auMocCBSI3b MEXKIYy CBOMCTBAMHM BEIIECTB B pa3HBIX
arperaTHbIX COCTOSIHHUAX W HX AaTOMHO-MOJICKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUW BOJBI.

Ilemoncmpayuu

Hab6mronenre 6poyHOBCKOTO JIBUKEHUS.

Ha6monenne nuddysun.

HaGmronenne sBieHWH, OOBACHSIONIMXCA TPUTSHKEHUEM WIM OTTaJKUBAHUEM
YacTHIl BEIllECTBA.



Jlabopamopnvle pabomul u onvimol
OrneHka 1ruamMeTpa aToMa METOJIOM PSIAOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnbIThI 1O HAOTIOJIEHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.
OMBITHI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKECHHUSL.

JIBHKeHMe U B3aUMOJACHCTBHE TeJl

Mexannyeckoe ABUKeHUE. PaBHOMEpHOE M HEpaBHOMEPHOE JIBUKEHHE. CKOPOCTb.
Cpennsia CKOpOCTh PU HEPABHOMEPHOM JIBMKEHUU. PacueT myTu U BpEMEHU IBUKCHHUSL.

SBnenue nHepuuu. 3aKOH HHEpUMH. B3anMoaeicTBUE TeNl KaKk NPUYMHA U3MEHECHUS

CKOPOCTH JIBMKEHHUS Tell. Macca kKak Mepa MHEPTHOCTH Tena. [InoTHOCTh BemecTsa.
CBs13b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €UHUIIE 00beMa BEIIECTRA.

Cuna kak XapakTepuUCTHKA B3auMOJeUcTBUS Tel. Cuia ynpyroctu u 3akoH ['yka.
N3Mmepenne cuiibl ¢ HOMOIIBIO TUHAMOMETpA. SIBIIEHUE TATOTEHUA U cuiia TskecTr. Cuiia
TSUKECTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CiioxkeHue cuil, HapaBICHHBIX
no ojaHoW mnpsiMoi. PaBHopelctBytomass cui. Cuna TpeHusi. TpeHue CKOJIbXKEHUs
Y TPEHUE MOKOA. TpeHne B mpupoae U TEXHUKE.

Jlemoncmpayuu
HaGmronenre MexaHU4eCcKoro JIBUKEHUS Tea.
N3Mepenmne ckopocTy NPSIMOJIMHENHOTO IBUKEHUS.
HaGmronenue siBjeHUst HHEPITUH.
HaGmronenne n3smMeHeHus: CKOpOCTH ITPU B3aUMOJICHCTBUU TE.
CpaBHeHME MacC 10 B3aUMOJICHCTBUIO TEJI.
Ciio)xeHue cuJj, HallpaBJICHHBIX 110 OAHOM MPSIMOM.

Jlabopamopnvie pabomul u onvimol

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO JBM>KEHUS (IIapyKa B )KUIKOCTH, MOJEIH
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeHEN CKOPOCTH CKOJIbKEHHUS OpyCcKa WK IIapuKa M0 HAKIOHHON
IJIOCKOCTH.

Ornpenenenue mMIOTHOCTU TBEPAOTrO Teja.

OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTSKEHUS (AedopMaIiin) Mpy>KUHBI
OT MPUWIOKEHHOM CHJIBL.

OnbIThL, TEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJIBKEHUS OT Beca Tela
U XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEH.

J/laBJieHHe TBEePABIX TeJI, KUIKOCTEH U ra3oB

HaBnenue. CrnocoObl yMEHBIIEHUSI W yBEIWYeHUs naBieHus. [laBieHue rasa.
3aBUCHUMOCTD JaBJEHUA T'a3a oT o0beMa, TeMieparypsl. llepenada naBiaeHus TBEpAbIMU
TeIaMHu, JKUJIKOCTSIMU u Ta3zamu. 3akoH [lackans. IlHeBMarnueckue MalIUHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJAKOCTH OT TrayOuHbl. [‘mapocrathueckuil mapajokxc.
Coobmatomuecs cocyapl. ['uipaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emnm u armocepHoe pAaBieHue. I[IpUuMHBI CyIIECTBOBaHUSA
Bo3aymHOM o06onouku 3emsud. Omnbir Toppuuennu. M3mepenune armocdepHOro



JaBlieHUs. 3aBUCUMOCTh aTMOC(EPHOTO NABJICHUS OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 115t U13MEpEeHUs: aTMOCPEPHOTro TaBICHUS.

JlencTBuEe KUIKOCTHU M Ta3a Ha NOTPYKEHHOE B HUX TeJIO. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxominaBanue.

Jlemoncmpayuu

3aBUCHMOCTb JABJICHHMS ra3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUs JKUJIKOCTBIO U Ta30M.

Coobmiaromyecs COCy/ibl.

I'mppasnnueckuii npecc.

[IposiBnenue aeiicTBUs aTMOC(EepHOTO J1aBIEHUS.

3aBUCHMOCTh BBITAJIKMBAIONIEH CHJIBI OT OOBbEMa MOTPYKEHHOW YacTh Tesa
Y IUIOTHOCTH KUJKOCTH.

PaBeHCTBO BhITANKMBAIOLIEH CUJIbI BECY BBITECHEHHOM JKHUIKOCTH.

VYcnoBue r1uiaBaHus TeN: IUIABAaHUE WM TOTPYKEHHWE TeJl B 3aBUCUMOCTH
OT COOTHOILIEHUS IJIOTHOCTEN TENa U )KUIKOCTH.

JlabopamopHvie pabomul u onvimol

UccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT 0O0bEMa MOTPYKEHHOU
B )KMJKOCTb YacTH TeJa.

OnpeneneHue BBITAJIKMBAIONIEH CHUJIBI, JIEUCTBYIOIIEH Ha TeJO, MOTPYKEHHOE
B )KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIICH CHJIbI, JEUCTBYIOIIEH Ha TENO
B )KHJKOCTH, OT MaccChI TeJia.

OnbITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh BBITAJKMBAIOLIECH CHIIBI, IEUCTBYIONICH
Ha TEJIO0 B KUJIKOCTH, OT 00BEeMa MOTPYKEHHOM B KHUJIKOCTh YaCTH TeJia U OT IUIOTHOCTH
JKUJIKOCTH.

KonctpyupoBanue apeomeTpa WIM KOHCTPYHPOBAHHME JIOJKH M OIPEICICHHUE €€
rPy30IObEMHOCTH.

PaGora u MOIIHOCTB. JHeprus

Mexanndeckasi pabora. MomHOCTb.

[IpocThie MeXaHU3MBI: pbIYar, O0JI0K, HAKJIOHHAS TIOCKOCTh. [IpaBmiio paBHOBeCHS
peiuara. I[IpumeHeHHe mNpaBuiia paBHOBECUS pbluara K OJIOKY. «30JI0TO€ IpPaBUIIO»
Mexannku. Koaddumment nonesnoro aericteus (manee — KIIJ[) mpocTeix MeXaHU3MOB.
[IpocThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas 3Heprus. Kunetnueckas u noreHuuanbHas sueprus. [IpespanieHue
OIHOTO BHUJA MEXAHUYECKOM »HHEpPruu B JApYyrod. 3aKOH COXpPAHEHHS] DJHEPrUu
B MEXaHUKE.

Jlemoncmpayuu
[TprMeps MPOCTHIX MEXaHU3MOB.



Jlabopamopnvle pabomul u onvimol

Onpenenenre pabOThl CWIbI TPEHUs MNPUH PABHOMEPHOM JIBM)KCHHM Tela
10 TOPU3OHTAIIBHON IIOBEPXHOCTH.

HccnenoBanue yCciaoBHUi paBHOBECUS pblyara.

N3mepenune KII/I HakKIIOHHOM MJIOCKOCTH.

N3yueHne 3aKk0Ha COXpaHEHUSI MEXaHUYECKON DHEPTUH.

8 KJIACC

TenyoBble sIBJCHUS

OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KUHETUUYECKOW TEOPUM CTPOCHUS BEIIECTBA.
Macca u pazmepbl aTOMOB ¥ MOJIEKYJI. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU.

Mopgenun  TBEpAOro, JKHAKOTO W  Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdubsie Tenma. OObACHEHHWE CBOWCTB Ta30B, IKUIKOCTEH
U TBEPAbIX TEJI HAa OCHOBE IMOJIOKECHUN MOJIEKYJISIPHO-KUHETUYECKON TEOpHH.
CmauunBaHue U KanWUISIpHBIE siBJIeHUA. TemIoBoe pacuIupeHue U CKaThe.

Temnepatypa. CBA3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBUKEHHUSI YACTHIL.
Buytpennsisi sneprusi. CriocoObl W3MEHEHUsI BHYTPEHHEH SHEpPruu: TerJionepeaadya
U coBeplieHne paboTel. Buabl Teronepemadu: TETUIONPOBOIHOCTh, KOHBEKIIHS,
U3JIy4YEHHUE.

KoanuectBO TemiaoTel. YaenabHas TEIUIOEMKOCTH BeEIIECTBA. 1emiooOMeH
U TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuIoBoro Oananca. [nmaBneHue u oTBepaeBaHue
KpUCTAJUTMYECKUX BEIIeCTB. YJenbHas Teruiota IwiaBieHus. [lapooOpazoBanue
u KkoHneHcauusa. Hcmapenwe. Kumenwe. VYaenbHas Teruiota mapooOpa3oBaHUs.
3aBUCUMOCTH TEMIIEPATyPhl KHIICHUS OT aTMOC(EPHOTO JaBJICHHUS.

BnaxHocTb BO3ayXAa.

DHeprus ToIuMBa. Y ieJibHas TEIJIOTa CTOPAHUSL.

[Tpunnume! paboTsl TermoBsix asurateneit KIIJ termmoBoro asurarens. TermoBsie
JIBUTATEJIN U 3allUTa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHMS U MPEBPAICHUS YSHEPTUH B TEIJIOBBIX MPOLIECCaX.

Ilemoncmpayuu
Ha6moneHne 6poyHOBCKOTO JIBHIKCHUS.
Ha6monenne nuddysun.
HabGmonenne ssBineHni cMauYMBaHUS M KaTMJUIIPHBIX SIBJICHUM.
Hab6mroeHre TermioBoro pacmpeHus Tel.
N3MeHeHune naBieHus ra3a npyu i3MEHEHUM 00beMa M HarpeBaHWH WIIH OXJIXKICHUH.
[IpaBuita u3MepeHust TEMIIEPATYPHI.
Bunpr Tenonepenayu.
OxnaxeHue Mpu COBEPIICHUU PaOOTHI.
HarpeBanue npu coBepiieHur padOThl BHEIIHUMU CHJIAMH.
CpaBHEHME TEIUTIOEMKOCTEN PA3JINYHBIX BEIIECTB.



Habmonenue kunenus.
HaGmroneHre mocTosiHCTBa TeMIEPATyphl MPU TIIaBICHUU.
Mopenu TerI0BBIX ABUTATEIIEH.

JlabopamopHnvie pabomul u onvimol

OmnbITHI 10 OOHAPYKEHHUIO TEHCTBUS CHII MOJICKYISIPHOTO TPUTSIKCHHS.

OMnBITHI IO BBIPAIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.

OnbITEI O HAOIIOCHUIO TETIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TeTL.

Omnpenenenre naBaeHMs BO3yXa B OaJIJIOHE HIMPHIIA.

OmnbBITEI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH JaBIEHUS BO3JIyXa OT ero obbema
Y HarpeBaHUs WA OXJIAXKICHHUS.

[IpoBepka THUIOTE3bl JIMHEWHOW 3aBUCUMOCTH JUJIMHBI CTOJOWKA IKUIKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIEepaTypHl.

Habmonenne n3sMeHeHnss BHYTPEHHEH SHEPTUH Tejla B pe3yJIbTaTe TeIUIoNnepeaaun
M paOOThI BHEIITHUX CHIL.

HccrnenoBanne sSBJICHHUS TETUIOOOMEHA MPU CMEIIMBAHUH XOJOAHOW W TOpsiueit
BO/IBL.

OmnpeneneHrne KOJIMYECTBA TEIUIOTHI, IOJYYCHHOTO BOJAOW TPH TEIUIOOOMEHE
C HarpeThIM METAJUIMICCKUM IFITHHIPOM.

Omnpenenenre yaenbHOW TEINIOEMKOCTH BEIIIECTBA.

HccrenoBanue mpoliecca UCIapeHusl.

OmnpeneneHre OTHOCUTEIIBHOM BIaXKHOCTH BO3AyXa.

Omnpenenenre yaelIbHON TEIUIOTHI INIABICHUS JIbA.

JileKTpUYecKHe U MATHUTHbDIE SIBJICHUS

OnexkTpuzanus Tea. JlBa pojaa  diaeKTpUYecKuxX 3apsnoB. BzauMmojelcTBue
3apsHKEHHBIX Tenl. 3akoH KyioHa (3aBUCMMOCTD CHUJTbI B3AMMOICHCTBUS 3aPSAKEHHBIX TEll
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUS MEXKY TEIaMu ).

Onektpuueckoe 1mone. HampsbkeHHOCTh  anekTpudeckoro moss. [IpuHuun
CYNEpPHO3ULMHU dIEKTPUUECKUX MOJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexrpuyeckux 3apsgoB. DJIEMEHTapHBIA SJIEKTPUUECKUU 3apsj.
Crpoenue aroma. IIpoBOIHMKHA M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUYECKOTO
3apsaa.

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTo Toka. MIcTOUHUKHN
MOCTOSIHHOTO TOKa. JIeHCTBUSI AJIEKTPUYECKOrO0 ToKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DIEKTPUUYECKUN TOK B )KUAKOCTAX U ra3ax.

Onektpuueckas 1enb. Cuna Toka. DneKkTpuueckoe HamnpsbkeHue. ConpoTUBIICHUE
MPOBOJIHUKA. YIEJIbHOE CONPOTHUBIECHHUE BellecTBa. 3akoH Oma JJjisi ydacTKa LEMHu.
[TocnenoBaTenbHOE U MapaLIENIbHOE COEIUHEHNE MPOBOIHUKOB.

PaboTta 1 MOIITHOCTH JIEKTPUIECKOTO TOKA. 3aKoH Jkoyns—JIeHna. DaekTpudeckue
LENH U OTPEOUTENH IEKTPUUECKON dHEpruun B ObITy. KOpoTKoe 3aMbIKaHUE.



[TocTossHHBIE MarHuThl. B3aMMOIENCTBHE NOCTOSAHHBIX MAarHUTOB. MarHuTtHoe
nosje. MarauTHoe noJjie 3eMJIM U €ro 3HauYeHHE JJIs KU3HU Ha 3emuie. OnbIT Dpcrena.
MarauTtHoe mnoJie 3JIEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMAarHUTOB B TEXHHUKE.
JleficTB€ MarHUTHOTO TOJISI HA TIPOBOJHUK C TOKOM. DJIEKTPOJBHUIaTENb IIOCTOSHHOTO
Toka.  HMcnosb3oBaHue — DJJEKTpOJABUIaTeiaed B TEXHUYECKUX  YCTPOMCTBAX
Y Ha TPAHCIIOPTE.

Onertel @apaned. SBneHune snekTpoMarHuTHOM WHAYKIMH. IIpaBuno Jlenua.
OnekrporenepaTop. CrnocoObl MOJYYEHHS JIEKTPUUYECKON SHEPruu. DIEKTPOCTAHLUU
Ha BO30OHOBJISIEMbIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu
DJeKTpur3anus Ted.
JIBa poja 3JIEKTPUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apSXKEHHBIX TEI.
YCTpOUCTBO U IEMCTBUE HJIEKTPOCKOMA.
DIIeKTpOCTATUUECKASI UHAYKIIHUSL.
3aKOH COXpaHEHHUS DIICKTPUUECKUX 3apsI0B.
[TpoBOHUKH U AUBIEKTPUKH.
MoenupoBaHuE CUIOBBIX JTUHUH DJIEKTPUUYECKOTO OIS,
MCTOYHMKH TTOCTOSHHOT'O TOKA.
JIercTBUS 3JIEKTPUYECKOTO TOKA.
DIIEKTPUUECKUM TOK B KHUJKOCTH.
["a3o0BbIi pa3psia.
N3Mepenne cuibl TOKa aMIIEpPMETPOM.
N3Mmepenue 371eKTpruuecKoro HapsKEeHUS BOJIBTMETPOM.
Peocrtar u Marazun conpoTUBIICHU.
BzaumoaeicTBrue MOCTOSHHBIX MATrHUTOB.
MoenupoBaHue HEBO3MOKHOCTH pa3/IeICHUS TTOJIFOCOB MarHUTa.
MoenupoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.
OmneIT Opcrena.
MarauTHoe 1oJie Toka. DJICKTPOMarHur.
JlercTBME MAarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM.
DJNIeKTPOABUTATEIIH TOCTOSTHHOTO TOKA.
HccnenoBanue siBIeHUA 3JEKTPOMAarHuTHOM MHAYKIIUH.
OnpiThl Dapajes.
3aBUCUMOCTDH HAMPaBJICHUSI HHIYKIIMOHHOT'O TOKA OT YCJIOBUM €r0 BOSHUKHOBEHHS.
DIIEKTpOTreHEePaTOP MOCTOSHHOTO TOKA.

Jlabopamopnule pabomul u onvimol
OMNBITHI 110 HAOIIOACHUIO JISKTPU3AIIUN TEJl MHAYKIICH U TIPU COMPUKOCHOBEHHH.
HccnenoBanue AeHCTBUS SIICKTPUUSCKOTO MOJIS HA TPOBOIHUKU U TUDJICKTPUKH.
Coopka 1 nmpoBepka padOThI AIEKTPUUECKON IEMH MOCTOSHHOTO TOKA.
N3mepenue u peryanpoBaHue CUJIbI TOKA.



N3mepenue u peryInpoBaHue HANPSKEHMUSL.

HNccnenoBanne  3aBUCUMOCTH  CHJIBI  TOKA, HOYIIETO  YEPE3  PEZUCTOP,
OT COINPOTUBIIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCHMOCTH  JJIEKTPUYECKOTO  CONPOTUBIICHHUS
IIPOBOJITHUKA OT €0 JJIMHBI, IUIOIIAN [TONIEPEYHOT0 CEYEHN U MaTeEpHUaa.

IIpoBepka npaBuia CIOKEHUs HAIPSHKEHUM MPU MOCIE0BATEIBHOM COEIMHEHUH
JBYX PE3UCTOPOB.

IIpoBepka mpaBuiIa JU1si CUIIBI TOKA IIPH NMAPAIIIENBHOM COEITMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI IAEKTPUUECKOTO TOKA, UIIYILIETO YEpPe3 PE3UCTOP.

Onpenenenne MOITHOCTH JJIEKTPUUYECKOTO TOKA, BBIIEIISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTM  CWJIBI  TOKa, MAYLIETO 4Yepe3  JIAMIIOYKY,
OT HaNpsHKEHUS Ha HEH.

Omnpenenenue KII/[ HarpeBaTens.

HccnenoBanre MAarHUTHOTO B3aUMOJENCTBUS TOCTOSIHHBIX MAarHUTOB.

W3ydyeHre MarHUTHOrO TMOJIA TIOCTOSHHBIX MAarHUTOB IMpPU HUX OObEIUHEHHUU
U pa3JeICHUN.

HccnenoBanue eiCTBUS SJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OnpIThL, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh CWJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM ¥ MarHura OT CHJIbl TOKA M HAPaBJIEHUS TOKA B KaTylIKE.

N3yueHne nelicTBUS MAarHUTHOIO TOJISI HA IPOBOAHUK C TOKOM.

KoHncTpyupoBanue u nzydeHnue paboThl JJIEKTPOABUTATEIIS.

Nsamepenne KII] anekTpoaBUraTebHONM YCTAHOBKH.

OMBITHI IO UCCIIETIOBAHUIO SBJICHUS AIEKTPOMArHUTHON MHAYKIIMH: UCCIEA0BaHNE
MU3MEHEHU 3HAYEHUs U HAMPABICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJICHUA

Mexanuyeckoe  JBWXeHHME. MarepuanbHas ~ Touka. (Cucrema  oTcueTa.
OTHOCUTENBPHOCTh MEXaHUYECKOTO  JIBMKEHUSA. PaBHOMEpHOE  MPSMOJIUHEWHOE
nBwxeHne. HepaBHOMepHoe mpsMoiuHeiHoe aABuxkeHue. CpeaHsis M MIHOBEHHas
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

Yckopenne. PaBHoyckopeHHOE MpsiMosnHETHOE nBrkeHHe. CBOOOIHOE IMaJICHHUE.
OnpiTel ["anunes.

PaBHOMepHOE [BMXKEHHE TIO0 OKpykHOCTU. Ilepmong u wyactota oOpaileHHs.
JIuHeliHas v yriioBast CKOpoCTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHUE.

IlepBriit 3akoH Hprotona. Bropoiut 3akon Hprotona. Tpermid 3akoH Hprorona.
[TpuHIMIT Cyneprio3unm CUi.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cujia TPEHHUSI CKOJbXKEHHS, CUia
TPEHHUS TTOKOsI, APYTHE BUJIBI TPEHUS.

Cuiia TSKECTH U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOJIHOTO MaJICHUSI.
JIBmkenue tiaHeT BOKpyr Comuma. IlepBas kocmumueckass ckopocTh. HeBecomocCTb
U MIEPETPY3KHU.



PaBHOBecre MarepuaabHOM TOYKH. AOCONIOTHO TBepAoe Teno. PaBHOBecue
TBEPAOIO TEJA C 3aKPEIUVIEHHON OChIO BpalleHus. MOMEHT cuibl. LIeHTp TsKeCcTH.

Nmvnynec Ttema. M3menenume wumnynbca. MMmynbe cwiibl. 3aKOH COXpaHEHHUs
UMILyJibca. PeakTUBHOE BHKEHUE.

Mexanudeckass paboTa U MOIIHOCTh. PaboTa CHJI TAXKECTH, YNPYrOCTH, TPEHHS.
Cas13b 5Hepruu U padoTsl. [loTeHManbHast SHEPrus Tela, NOJHATOr0 HaJl HIOBEPXHOCTHIO
3emud. [loreHumanpHast sHEpPrUs cxaToil npyxkuHbl. Kunernueckas sHeprus. Teopema
0 KMHETUYECKOUN SHEPIrUU. 3aKOH COXPAHEHUS MEXAHUYECKON DHEPTHH.

Jlemoncmpayuu

HaGmronenne MeXaHWYeCKOro JIBIDKCHHS Tella OTHOCHUTENbHO Pa3HbIX Tel
oTcUeTa.

CpaBHeHME TTyTEW U TPACKTOPUM ABUKEHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
Pa3HbIX TN OTCYETA.

N3Mepenne CKOpOCTU U YCKOPEHUS MIPSAMOJIMHEUHOTO IBUKECHMUSI.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOI'O JABUKECHUSI.

HaGmronenue nBrxeHus Tena mo OKpy>KHOCTH.

HaGmonenne MexaHMuYeCKWX SIBJICHUH, MPOUCXOMSIIMX B CHCTEME OTCYeTa
«Tenexka» mpu ee paBHOMEPHOM M YCKOPEHHOM JIBUJKEHUHM OTHOCUTEJIBHO KaOMHeTa
11076370478

3aBUCHMOCTh YCKOPEHHMS TeJIa OT MACChl TeJIa U JEHUCTBYIOIIEH Ha HETO CUJIBL.

HaGnronenne paBeHCcTBa CHIT TIPU B3aUMOJICHCTBUU TE.

N3meHeHue Beca Tena nNpu YCKOPEHHOM JBH>KCHUU.

[Tepenaua uMnyibca Npu B3aMMOJICMCTBUH TETL.

[Ipeobpa3oBaHus SHEPTUU NPU B3aUMOJICUCTBUU TE.

CoxpaHeHue UMITyJibca IPU HEYNIPYTroM B3aMOICHCTBUU.

CoxpaHeHue UMIyJibca pu aOCOTIOTHO YIIPYTrOM B3aUMOJICHCTBUU.

HaGmronenne peakTHBHOTO IBYKCHHUS.

CoxpaHeHre MEXaHMYECKOW YHEPTUH MPU CBOOOTHOM TMaJICHUH.

CoxpaHeHHEe MEXaHUYECKOW HHEpPruyd MpH [ABUKEHUU Tela TOJ JEHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimol

KoncTtpyupoBaHue TpakTa AJis pa3roHa U JajlbHEUILIEr0 paBHOMEPHOTO JBUKECHHUS
IapuKa WK TEIEHKKH.

Onpenenenue cpeaHeil CKOPOCTU CKOJbKEHHUSI OpycKa WU JBUXKEHUS LIapuKa
10 HAKJIOHHOM IIJIOCKOCTH.

OrnpeneneHue yCKOpEHHUsl Tejna IpU PaBHOYCKOPEHHOM JIBMKEHUU 1O HAKJIOHHOU
MJIOCKOCTH.

NccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJbHON CKOPOCTH.



[IpoBepka TUMOTE3Bl: €CIU MPU PAaBHOYCKOPCHHOM [BIIKEHHH 0€3 HayalbHON
CKOPOCTH yTH OTHOCATCS KaK Psii HEYETHBIX YUCEII, TO COOTBETCTBYIOIINE TPOMEKYTKH
BPEMEHH OJIMHAKOBBI.

HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAaIbHOTO
JaBJICHHUS.

Onpenenenue ko3 PUIIEHTa TPEHUST CKOJIBKEHHUS.

Onpenenenue KECTKOCTH MPYKUHBI.

OmnpeneneHrie pabOTBl CHIBI TPEHUs] TPH PAaBHOMEPHOM JBW)KCHUH Tela
110 TOPU30HTAJIHLHON MTOBEPXHOCTH.

Omnpenenenue paboThl CHIIBI YIIPYTOCTH IPU MOABEME TPy3a C UCIOIb30BAHUEM
HETIOJIBMYKHOT'O U TIOJIBUKHOTO OJIOKOB.

W3y4eHune 3akoHa COXPaHEHHS YHEPTHH.

MexaHn4ecKkHe KoJ1e0aHus H BOJTHBI

KonebarensHoe nBmwxkeHne. OCHOBHBIC XapaKTEPUCTHUKH KOJICOaHUU: TMEpUOI,
4acToTa, aMIUIUTyJa. MaremMaTU4ecKui W TPYKUHHBIA MadaTHUKHU. lIpeBpanieHue
SHEPIUH MPH KOJIeOATETIPHOM JIBUKCHUU.

3aryxaromue KojeOaHus. BeiHyxkIeHHbIE KojeOaHus. Pe3onanc. MexaHudeckue
BOJIHBI. CBOWMCTBa MEXaHMYECKUX BOJIH. [IpojosibHBIE U TIONEpeUYHbIe BOJHBI. J[nHa
BOJIHBI M CKOPOCTb €€ pachpoCTpaHEHHUs. MexaHW4YecKrue BOJIHBI B TBEPAOM TEIIE,
celicCMHUYeCKHE BOJIHBEI.

3ByK. [ poMKOCTB 3ByKa 1 BbIcOTa ToHA. OTpaskeHue 3Byka. MHPpa3ByK U yIbTpa3ByK.

Ilemoncmpayuu
Hab6monenne kosiebanuii T o1 ISHCTBUEM CHIIBI TSIKECTH M CHITBI YIIPYTOCTH.
Ha6monenue kosebanuii Tpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGmroneHne BRIHYKICHHBIX KOJIeOaHUM U pe30HaHCa.
PacnipocTpaneHnue nmpoa0JbHBIX U MTOMEPEUYHBIX BOJIH (HA MOJEIN).
HaGmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHN PE30HAHC.

Jlabopamopnvle pabomul u onvimoi

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIEOAHUN MAaTEMATHIECKOTO MasiTHUKA.

Omnpenenenne 4acTOTHI U MEPUOJIa KOJIECOaAHUN IPYKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH TepHoJia KoieOaHWi TOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH TepHoJa KoJeOaHWN TPYKHHHOTO MAasiTHUKA
OT MaccChl Tpy3a.

[TpoBepka HE3aBUCMMOCTH TMEpHOaa KoieOaHWil Tpy3a, MOJBEIICHHOTO K HUTH,
OT MaccCHl Tpy3a.

OneITHI, JEMOHCTPUPYIONINE 3aBUCUMOCTHh TMEpuoaa KoieOaHWid MPYKUHHOTO
MasTHAKA OT MacChl Tpy3a M KeCTKOCTH MPYKUHBI.

N3mepenune yCkopeHus: CBOOOHOTO TaICHMS.



DJIEKTPOMATHUTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHbI

DIEeKTPOMAarHuTHOE ToJe. DIIEKTpOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTPOMArHUTHBIX  BOJH. [llkama  3imeKTpoMarHUTHBIX  BOJH. Mcmonb3oBaHwue
AIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBSA3H.

DIeKTpoMaruuTHas npupoja ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3IEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBA CBETA.

JlabopamopHnvie pabomul u onvimoi
N3yyeHue CBOWCTB ICKTPOMATrHUTHBIX BOJTH C IIOMOIIBIO MOOMIBHOTO TenedoHa.

CgBeToOBbIE SIBJICHUSA

JlyueBasg moxenb cBera. Mctounuku csera. lIpsaMoinHENHOE pacnpOoCTpaHEHUE
ceeta. 3armenHuss ComHua u Jlynel. Otpaxenue cBera. [lnockoe 3epkano. 3akoH
OTpakeHHsI CBETA.

[Ipenomnenue cBera. 3akoH TmpeinomjeHusi cBeta. [lonmHoe BHYTpeHHee
oTpakeHHe cBeTa. Vcmonb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX
CBETOBO/JIAX.

Jlunza. Xox mydeil B nuH3ze. OnTudeckas cuctema (oToarnmapara, MUKpPOCKOIA
u Teneckona. ['na3 kak ontuyeckas cucteMa. binM3opyKkocTs U JaIbHO30PKOCTb.

Paznoxenne 6enoro cBeta B criekTp. OnbiTel HetoToHa. ClioXKeHue CrieKTpaIbHbIX
uBeToB. /[ucnepcus cBera.

Ilemoncmpayuu
[IpssMonMHENHOE PACIIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tony4yenue n300pakeHHil B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTtruyeckuil CBETOBO/I.
Xop ny4ei B coOuparoie JInH3e.
XO0J Iy4yer B paCCeUBAIOLIEH JIMH3E.
[Tony4yenue n3o00pakeHUl C TOMOIIBIO JTMH3.
[Tpunmun nevictBus poroanmapara, MUKPOCKOTIA U TEIECKOIIA.
Mopens riasa.
Paznoxxenune 6emoro cBeTa B CIIEKTP.
[Tommy4yenue Genoro cBeTa mMpH CI0KEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopnule pabomul u onvimol
NccnenoBanue 3aBUCUMOCTH yTrila OTPAKEHUSI CBETOBOIO JIyda OT YIJia MMaJIeHHUS.
N3yueHne xapakTepUCTUK U300paKeHUs IPEAMETA B IJIOCKOM 3€pKaJe.
NccnenoBanue 3aBUCUMOCTH yTJia MPEJIOMIICHUSI CBETOBOIO JIy4a OT YIJia HaJeHus
Ha FPaHULE «BO3LyX—CTEKIIOM.



[Tonyuenue n3o0pa)keHUii ¢ MTOMOIIBIO COOUPAIONICH JIMH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMPAIONIEH TNH3HI.
OMBITHI IO PA3NIOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCIIPUATHIO I[BETA MPEAMETOB NIPH MX HAOJIOJCHUH Yepe3 IBETOBBIC

(GUIBTPBI.

KBanToBbI€ siBJICHUS

Omneitel  Pesepdopna u mmanerapnas mojenb atoma. Mojgens atoma bopa.
Hcnyckanue u nornouieHue ceeta aroMoM. KBauTtel. JInHelHyaTbie CIEKTPHI.

PanunoaktuBHOCTh. Anb(da-, 6eTa- u ramma-usnydeHus. CTpoeHrue aTOMHOTO sipa.
Hyxnonnast moznens aromHoro snapa. M3otonsl. Pannoaktusheie npespamienus. [lepuos
noJiypacrnaja aTOMHBIX siIep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUS 3apsI0BOI0 U MACCOBOI'O YUCEN. DHEPIUs
CBsI3M aTOMHBIX snep. CBsi3b Macchl M dHepruu. Peakuuu cuHTe3a W JEJICHUS slEp.
Uctounuku sueprun ConHIa 1 3BE3/1.

Snepunas osHepretuka. JleWcTBUS pagMOAKTHBHBIX M3JIYyYEHUHW Ha IKHUBBIC
OpTaHU3MBI.

Jlemoncmpayuu
CrekTpbl U3J1y4EHUsI U TTOTJIOLIECHMUSI.
CrekTpbl pa3IM4YHBIX Ta30B.
CnekTtp Bomopoa.
HaGmonenue TpexoB B kamepe BuiibcoHna.
Pabota cueTurka HOHU3UPYIOITUX U3ITYUYECHHM.
Peructpanus u3aydeHus NPUPOIHBIX MUHEPAJIOB U TPOAYKTOB.

Jlabopamopnvie pabomul u onvimol

Habmonenme CrutoniHpIX U IMHEHYAThIX CIICKTPOB H3JTyUCHUS.

HccrienoBanne TPEKOB: W3MEPEHHE SHEPTHHM YACTHIBI MO TOPMO3HOMY ITyTH
(o dhoTorpadusim).

N3mepenue pagnoakTUBHOTO (OHA.

IHoBTOPUTEIHbHO-0000 A0 MOXYJIb

[ToBTOpUTENHHO -0000MIAOMUN MOIYJIb TMpEAHA3HAYeH IS CHCTeMAaTH3alluu
1 0000IIeHNST TMPEAMETHOTO COJEPKAHUS W ONbITA ACATEIBHOCTH, MPUOOPETEHHOTO
Ipy W3YyYEeHUH BCETO Kypca (GU3WKH, a TakKe MJs TOATOTOBKHM K OCHOBHOMY
rOCy/IapCTBEHHOMY 9K3aMEHY 10 (pU3UKe JIsl 00yHaronuXcsi, BRIOPABIIMX 3TOT YICOHBIN
MpEIMET.

[Ipy wW3ydYeHHH [OaHHOTO MOJIYJS PEaJUu3yITCS U CUCTEMATHU3UPYIOTCS BHUIbI
NEATeIbHOCTH, Ha OCHOBE KOTOPBIX OO0€CHeuYMBAETCA JIOCTUXKEHHUE MPEIMETHBIX
U METanmpeJAMETHhIX  IUIAHUPYEMBIX  pe3yJdbTaToB  oOy4yeHus, ¢GopMuUpyercs
€CTECTBCHHO-HAy4YHasi TI'PaMOTHOCTb: OCBOCHHME HAyYHBIX METOJOB MCCIEAOBAHUS
SIBJICHUU TIPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3NUECKUE SIBJICHUS,



IIPUMEHAS [OJIyYEHHbIE 3HAHMs, pellaTh 3a4a4d, B TOM 4YHCIE KayeCTBEHHBIC
U DKCIIEpUMEHTAJIBHBIC.

IIprHIMIIMAIBHO AEATEIBHOCTHBIN XapaKTep JaHHOTO MOAYJIA PEalu3yeTcs 3a CUET
TOT'0, YTO 00YYaIOLIMECs BBITOIHSIOT 33JIJaHUsA, B KOTOPBIX UM MPEJIaraercs:

Ha OCHOBE MOJIYYEHHBIX 3HAHUW paclo3HaBaTh U HAYYHO OOBACHATH (PU3MUECKHE
SIBJICHUSI B OKPY>KAIOLIEH IPUPOJIE U IOBCEIHEBHOM KU3HHU;

HCII0JI30BaTh HAyYHbIE METOAbI UCCIEIOBAHMS (PU3NUYECKUX SIBJICHUH, B TOM YHCIIE
IS IPOBEPKU TUIIOTE3 U MOJYYEHUs] TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBbI HamOOJiee BAXKHBIX JIOCTH)KEHHM COBPEMEHHBIX
TEXHOJIOTUM, HalpuMep, IPAKTUYECKOTO MWCIIOIb30BaHUs pPa3JIMYHBIX HCTOYHUKOB
DHEPrMH Ha OCHOBE 3aKOHA NPEBPAILLECHUS U COXPaHEHMs BCEX H3BECTHBIX BHJIOB
JHEPIruu.

Kaxgasg U3 TeM AAaHHOIO MOJIYJI BKJIIOYAET JKCIEPUMEHTAIBHOE HCCIEIOBAHUE
oboOmiatomiero xapakrepa. Mofyib 3aBeplIaeTCsl NPOBEACHHUEM JUArHOCTUYECKOM
1 OLIEHOYHOH paboThI 32 KypC OCHOBHOT'O OOIIEr0 00pa3oBaHusl.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

N3yyenune ¢(u3uku Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTWKEHUE JUYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX 00pa30oBaTEIbHBIX
PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe m3ydeHms (PU3MKKM HA YPOBHE OCHOBHOTIO 00IIEro 00Opa3oBaHUS
y oOyuarorerocst OynyT chopMHPOBAHBI CIEAYIONTUE TNIHOCTHBIC PE3YJIbTATHI B YaCTH:

1) mIaTPHOTHYECKOT0 BOCTIUTAHUS:

MPOSIBJICHUE WHTEpPEca K WCTOPHUH M COBPEMEHHOMY COCTOSHHIO POCCHUHCKOM
buznuecKon HAYyKu;

[IEHHOCTHOE OTHOIIECHUE K JJOCTHKCHHSIM POCCUHUCKHUX YICHBIX -(DU3HKOB;

2) TPasKIaHCKOT0 ¥ Ty XOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

TOTOBHOCTh K AaKTUBHOMY Yy4YacCTHIO B OOCYXJIEHUU OOIIECTBEHHO-3HAYMMBIX
U OTHUYECKUX TMpOOJIeM, CBS3aHHBIX C MPAKTUYECKHUM TNPUMEHECHHEM JOCTHKCHUN
busuky;

OCO3HAHHE BAXHOCTH MOPAITBHO -3 THYECKUX MTPUHITUTIOB B JEATEILHOCTH YUEHOTO;

3) 3¢TEeTHYECKOro BOCIIUTAHMS:
BOCTIPHUATHE OCTETUUYECKHMX KAadyeCTB (PU3MYECKOM HAyKH: €€ TapMOHHUYHOIO
MOCTPOEHHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) IHCHHOCTH HAYIYHOI'O IIO3HAHMUA
OCO3HAaHHNC LICHHOCTH (1)H3H‘-I€CKOI>1 HAaYKH KaK MOHIIHOI'O MHCTPYMCHTA IMO3HAHMA



MHPA, OCHOBBI Pa3BUTHsI TEXHOJIOTUM, BAXXHENIIEH COCTABIAIONIEH KYIbTYpHI;
pa3BUTHE HAy4YHOM JIOO03HATENBHOCTH, HMHTEpeca K HCCIENOBATEIbCKOM
NEATEIbHOCTH;

5) hopMupoBaHus KyJbTYPbI 310POBbSI M SMOIUOHAIBHOT0 0JIAT OOy HSI:
OCO3HAHME LIEHHOCTHM  Oe3omacHoro o0Opa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHPE, BAXXHOCTH MpPaBUJII OE30MAaCHOTO MOBEJCHUS Ha TPaHCIOPTE,
Ha JIOporax, ¢ JIEKTPUUECKUM U TEIJIOBBIM 000pYJAOBaHUEM B JOMAIIHUX YCIOBHUSAX;
c(hOpMUPOBAHHOCTh HaBbIKa pedIeKCHU, MPU3HAHUE CBOETO IpaBa Ha OIIUOKY
U TAKOT'0 K€ MpaBa y JPyroro 4eJI0BEKa;

6) TPy/10BOI0 BOCIIUTAHMS:
aKTMBHOE YyYacTHE B PEHICHMM MPAKTHYECKUX 3agad (B paMKax CEMBH,
00pa3oBaTeIbHON OPraHU3aINH, HACEIEHHOTO TyHKTA, POTHOTO Kpast) TEXHOJIOTUYECKOM
M COIMAJIBHOM HAIIPAaBICHHOCTH, TPEOYIOIIMX B TOM YHCIIE M (DU3MYECKUX 3HAHMIA,
HHTEPEC K MPAKTHYECKOMY U3YyUEHHIO MPO(ECCHiA, CBI3aHHBIX C (DU3UKOIA;

7) KOJIOrH4eCKOr0 BOCIIMTAHMS

OpUCHTAIIUS HA NIPUMEHEHUE (DU3NYECKUX 3HAHWM JJI pelieHus 3ajad B 00JIacTH
OKpY>KaroIen cpe/ibl, INIAaHUPOBAHUS TTOCTYTKOB 1 OILICHKU WX BO3MOXHBIX TTOCJICICTBUN
TUTSL OKPY>KAFOIIEH CpeIbl;

OCO3HAHHUE TJI00AIBPHOTO XapaKTepa YKOJIOTHUECKUX MPOOJIeM U ITyTeH X PeIeHHUS,;

8) amanTanuu K H3MEHSIIIIIMCSI YCJTOBHSIM CONMAILHOI M IIPUPOTHOI Cpeabl:

NOTPeOHOCTh BO B3aMMOJICHCTBUH NPHU BBHIMIOJTHEHUN HCCIICOBAHUA M MPOSKTOB
(Gu3nIeCcKOl HANIPABIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSIM JIPYTHX;

TIOBBIIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHYCCKYIO JeSATeIbHOCTD;

OTpeOHOCTH B (POPMHUPOBAHUHN HOBBIX 3HAHHH, B TOM YUCjIe POPMYITHUPOBATH HJICH,
TIOHATHS, TUTIOTE3bI O GPU3HIECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHHE JEe(PUIIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTh
busuky;

TUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETCHUHM HOBBIX (PU3MUECKUX 3HAHWIA,

CTpeMJICHWE aHaM3UPOBAaTh W BBISABIATH B3aWMOCBS3U TPUPOJBI, OOIIECTBA
¥ DKOHOMHKH, B TOM YHCJIE C UCTIOIh30BaHUEM (DU3UIECKUX 3HAHMUI;

OIICHKAa CBOWX JIEUCTBUIA C YUETOM BIMSHUS Ha OKPYXKAIOIIYIO CPEY, BOBMOXKHBIX
TJI00QTBHBIX TTOCIEICTBHIA.

METANPEAMETHBIE PE3YJIBTATBI

B pesynbrare m3yueHus (QU3MKUM Ha YPOBHE OCHOBHOTO OOIIErOo 0Opa3oBaHUS
y oOyuaromerocst OyayT cpopMupoBaHbl METaNPEAMETHBIC PE3YJIBTATHI, BKIIOUAIOIINE
MO3HABATEIbHbIE  yHUBEpPCaJbHble  y4eOHble  JEWUCTBUS,  KOMMYHHUKATHBHBIC
YHUBEpCalIbHbIe YUeOHbIC JEHCTBUS, PETYJISITUBHBIC YHUBEPCATIbHbBIE YUeOHBIE JEHCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE Y4eOHbIE TelCTBUSA



Ba3oBble 1ornyeckue aeiicTBUs:

BBISIBIIATh M XapaKTEpU30BaTh CYHICCTBEHHBIC MPU3HAKH OOBEKTOB (SABJICHUN);

yCTaHABIWBaTh  CYIIECTBEHHBIM  MpH3HAK  Kilaccu(uKamuu,  OCHOBAHUSA
1U1s1 000OLIEHUS U CPABHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCMaTpUBaeMbIX (haKTax, TaHHBIX
¥ HaOJIOJCHUSIX, OTHOCAIIUXCA K (PU3NIECKUM SIBICHUSM;

BBISIBJIAITh TIPUYMHHO -CJICICTBEHHBIC CBS3HM MPH WM3YYCHUU (UBNUYECKUX SBICHUHN
U TIPOIIECCOB, MPOBOJUTH BBHIBOJABI C UCIOJIB30BAaHUEM JEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUEHUH, BBIJIBUTATh THIIOTE3bI O B3AMMOCBS3IX (DU3MUECKUX BEIIMYMH;

CaMOCTOSITETTFHO BBIOMpaTh CIOCOO pelieHus yueOHOW (U3MYECKOW 3anadu
(cpaBHEHHME HECKOJIBKUX BAPUAHTOB PEIIeHHsI, BEIOOP HanboIee MOAX0SIIET0 ¢ YIeTOM
CaMOCTOSITETTLHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBblie ucciaeaoBaTeJIbCKue HeﬁCTBHﬂ:
HCIIOJIb30BATH BOIIPOCHI KaK I/ICCJ'IG,HOBaTe.HI)CKI/II‘/JI HHCTPYMCHT ITO3HAHMHA

MPOBOJIUTh IO CAaMOCTOSITEJILHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(bU3UYECKUIl SKCTIEPUMEHT, HEOOJIBIIIOE UCCIe0BaHNE (PU3NUECKOTO SBIICHHUS;

OIICHUBATh HA MPUMEHUMOCTD U JOCTOBEPHOCTh HH(POPMAIIHIO, TIOTYICHHYIO B X0J1€
UCCJICJIOBAHUS WA DKCIIEPUMEHTA;

CaMOCTOATEILHO (QOPMYJIHpPOBaTH OOOOIIEHHS ¥ BBIBOABI IO pe3yJbTaTam
IIPOBEJIEHHOTO HAOJIIOIEHUS, OTBITA, UCCIIE0OBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHeiliee pa3BUTHE (U3UUYECKUX TPOIIECCOB,
a TakKe BBIABUTATh MPEINONIOKEHUS 00 UX pa3BUTUU B HOBBIX YCJIOBHSX
U KOHTEKCTaX.

Pab6ora ¢ unopmaumeii:

NPUMEHATh PA3IAYHBIE METOABl, HHCTPYMEHTHI M 3alpoChl TPH IOWCKE
u orOope MHGPOPMAIUK WIM JTAHHBIX C YYETOM MPEIOKCHHOW y4eOHOU (hU3NUeCKOM
3aJ1avu;

aHANM3UPOBATh, CHCTEMATH3UPOBATh W  HWHTEPIPETUPOBATH  WH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM TPEICTABICHNUS,

CaMOCTOSATEIIFHO BBIOMPATh ONTUMATBHYIO (QOpMY MpEACTaBICHHS HH(POpMAIIUU
U WUTIOCTPUPOBATH pElIaeMbIe 3a/1auyd HECIOKHBIMU CXEMaMH, JUarpamMMaMu, WHON
rpaduKoil 1 UX KOMOUHAIUSMU.

KoMmmyHukaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE TeUCTBUA
OO1eHue:

B X0Je OOCYXJeHHsS YdeOHOro maTepuana, pe3ylabTaTOB Ja0OpAaTOPHBIX padoT
N IIPOCKTOB 3aAdaBaTb BOIIPOCHI IIO CYIICCTBY 06cy>1<naeM0171 TEMbI U BBICKA3bIBATH
UACH, HALCICHHBIC Ha PCIICHUC 3aJadd KW IIOAACPIKAHUC 6HaFO)KeJIaTeJII>HOCTI/I
OOIIIECHUS

COIIOCTAaBJIAThL CBOM CYXACHHA C CYXIACHHAMH [JPYIrHX YYaCTHHKOB AMaJIora,
OOHapyX UBATh PA3TMYUE U CXOJCTBO MO3UIUKL;



BBIpakaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myOJIMYHO TPEACTABISATh PE3YJAbTaThl BBIIOJIHEHHOTO (DU3UYECKOTO OIbITa
(3KCIepUMEHTa, UCCIEOBaHMs, IPOEKTA).

CoBMecTHas 1eAATeJIbHOCTDH (COTPYIHHUYECTBO):

MMOHUMATh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIBHOU PabOTHI
P pEeUIEHUU KOHKPETHON (pu3nuecKoi mpoOaemMsl;

MPUHUMATH 1I€JIM COBMECTHOM NEATEIbHOCTH, OPTaHU30BHIBAThH JICUCTBUS IO €€
JOCTHXKEHUIO: PACIPENCNIATh POJU, 00CYXKIaTh MPOIECCHl U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHUSI HECKOJIBKUX YEJIOBEK;

BBITIOJIHSITH CBOIO YacTh Pa0OTHI, JOCTUTAsT KAUECTBEHHOT'O pPe3yjIbTara Mo CBOEMY
HAIPaBJICHUIO U KOOPAUHUPYS CBOM JICHCTBUSI C APYTUMU YWICHAMU KOMAaH]IbL;

OIICHMBAaTh Kaue€CTBO CBOEro BKJaJa B OONUMH MNPOAYKT IO KPUTEPHSIM,
CaMOCTOSITEILHO C(HOPMYJIIMPOBAHHBIM YUYaCTHUKAMH B3aHMOJICHCTBUS.

PeryisiTuBHble YHUBepPCcaJbHbIE Y4eOHbIe TeCTBUA
Camoopranusanus:

BBISBJIATH TIPOOJIEMBI B JKU3HCHHBIX M YYCOHBIX CHUTYyalHsX, TpPeOYIONUX
JUTSE pereHust (GU3NIESCKUX 3HAHMH;

OPUEHTHPOBATHCS B PA3ITUYHBIX TOX0AaX MPUHATHS PelIeHUul (MHIUBHIyaTIbHOE,
NPUHSATUE PENICHHSI B TPYIITE, MPUHATHE PEIICHUN TPYIITON);

CaMOCTOSITETTFHO COCTABJIATH aTOPUTM pelIeHUs (PU3MUECKOl 3a7aun WM TUIaHa
WCCIICJIOBAHUS C Y4YETOM HMEIONINXCS PECYypcoB W COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBAaTh Npe/TIaracMble BAPHAHTHI PEIICHHIA,

IIPOBOJIUTH BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb:

JIaBaTh OLIEHKY CUTYaIlMH U TIPeAJiaraTh IMIaH €e U3MEHEHUS;

OOBSCHATh NMPUYUHBI JOCTIKEHUS (HETOCTHKEHHS) PE3yIbTaTOB JACSTEIBHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJl BBIOJIHEHUS
¢u3nuecKoro WCCISAOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEILCTB,
W3MEHUBIINXCSA CUTYaIlui, YCTAHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

IMOUMOHAJbHBIH HHTEJJIEKT:
CTaBUTh Cce0S HAa MECTO JPYroro 4deJOBEeKa B XOJE CIopa WIH JUCKYCCHUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbBI, HAMEPEHUS U JIOTUKY JPYTOroO.

IIpunsTHE Ceds U APyrUX:
Mpu3HaBaTh CBOE IMPAaBO Ha OMMUOKY NpU pelieHuH (QU3NYecKux 3aaad
WA B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE JKE MPABO APYTOroO.

NPEAMETHBIE PE3YJIBTATDHI
[IpeameTHble pe3yabTaThl OCBOCHHUSI MPOrpaMMbl MO (U3UMKE K KOHILY OOydeHUs



B 7 KJacce:

[Ipeamernbie  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JIOJKHBI — OTpaXkaTh
c(hOpMUPOBAHHOCTb Y 00YYAIOIINXCSI YMEHUM:

WCIIOJIB30BaTh TMOHATHS: (PU3MYECKHEe W XUMUYECKHE SBJICHUS, HAOIIOJCHUE,
AKCIEPUMEHT, MOJIENIb, TUNOTE3a, €AUHUIIBI (DU3NYECKUX BEIIMYMUH, aTOM, MOJIEKYIa,
arperaTtHble COCTOSIHUSI BellecTBa (TBepoe€, >KUAKOE, Ta3000pa3HOE), MEXaHUUECKOE
NBIKEHHE  (paBHOMEPHOE,  HEpPAaBHOMEPHOE,  MPSAMOJUHEHHOE),  TpaeKTOpus,
paBHOJEHCTByOIass cwi, jAedopmanusa (ymnpyras, IUlacTUYecKasi), HEBECOMOCTD,
COOOIIAIONINECS COCYABL;

paznuuath sBiIeHus (Auddys3us, TEmIoBoe JABUKEHHWE YACTHI[ BEIIECTBA,
pPaBHOMEpHOE JBWIKEHHUE, HEPABHOMEPHOE JBIDKCHHE, UHEPIIHS, B3aUMOJICHCTBUE Tel,
paBHOBECHE TBEPJABIX TEN C 3aKPEIUICHHOW OChIO BpalllCHUSs, IMepeada JaaBiICHUs
TBEPJBIMU TEJIAMU, KUAKOCTIMU U Ta3aMH, aTMocpepHOE NaBJICHUE, TUIaBaHUE Te,
IpeBpaIieHUsT MEXaHWYECKOW OHHEPIrHH) I10 ONHUCAHWI0 HMX XapaKTePHBIX CBOMCTB
¥ Ha OCHOBE OTIBITOB, ICMOHCTPUPYIONTUX JaHHOE (hU3UUECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHHE H3YYCHHBIX (PU3MUECKUX SBICHUM B OKpPYXKAIOIIEM
MUpE, B TOM YKclie (U3NIECKUE SIBJICHUS B PUPOJIC: MPUMEPHI IBHXKCHUS C PA3IMUHBIMHU
CKOPOCTSIMU B JKMBOM M HEXHBOW NpHUPOJE, ACHCTBUE CHJIBI TPEHUS B MPHUPOJIC
U TEXHHUKE, BIUSHHUE aTMOC(EpHOTOo NaBleHHs Ha >KHUBOM OpraHu3M, IUIaBaHUE PhIO,
phIUard B TeJI€ 4YeJOBEKa, MPH 3TOM MEPEeBOJUTH MPAKTHUECKYIO 3ajady B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SIBICHUH;

ONKCHIBATh M3YUYCHHbIE CBOWCTBA Tell M (DU3MYECKUE SBIICHUSA, HCHOIb3Ys
¢dusnueckre BeIMUMHBI (Macca, 00beM, MIIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTH,
CPEIlHSsI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIAa TSXKECTH, BEC Teja, CHJIa TPEHHs, JTaBJICHUE
(TBepmoro Tema, >KMIKOCTH, ra3a), BBHITAIKMBAIONIAS CUJIAa, MEXaHH4Yeckas pabora,
MOIIIHOCTh, TIIJIEYO CHJIBI, MOMEHT CHJbI, KO3(P(GUIMEHT TIOJE3HOTO JCHCTBUS
MEXaHU3MOB, KWHETHYECKas W TMOTEHIMAaJbHAs DHEPrus), MPU OMUCAHUH TMPaBUIBHO
TPAKTOBAaTh (PU3NUYECKUI CMBICI UCTIONB3yEMbIX BEIMYMH, UX 0003HAYCHUS U €IUHUIIBI
¢u3nuecknx BETUYMH, HAXOAUTHh (POPMYIIbI, CBSI3BIBAIOIINE JAaHHYIO (HU3UIECKYIO
BEIMYMHY C JIPYTUMHU BEJIMYMHAMH, CTPOUTH TpaduKH H3YyYEHHBIX 3aBHCHMOCTEH
(bU3UIECKUX BEITUYNH;

XapaKTepu30BaTh CBOWMCTBA TeJ, (pu3MUecKkue SBICHUS M TPOIECCHI, UCTOIb3YS
MpaBUjia CJIOKEHUS cUil (BHOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH Ilackansi, 3akoH
Apxumena, mpaBuiio paBHOBECHS pbiuara (0J10Ka), «30JI0TOE MPABUII0» MEXAHUKH, 3aKOH
COXpaHEHUS MEXaHMYECKOW JHEpPruH, MPHU 1TOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIUChIBATh €T0 MAaTEMATHUUYECKOE BhIPAXKECHUE;

OOBSACHATh (HU3WYECKUE SBJICHUS, TPOIECCHl W CBOMCTBA TEl, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBISBIATH
MPUYUHHO-CJIC/ICTBCHHBIE CBSI3H, CTPOUTH OOBSICHEHWE W3 1-2 JIOTMYeCKWX IIaros
C UCTIONIb30BaHUEM 1—2 M3YUEHHBIX CBOMCTBA (DU3UIECKUX SIBIICHUN, (U3HMUECKHIX 3aKOHA
WJIU 3aKOHOMEPHOCTH;

pelmaTh pacueTHble 3a7aud B 1—2 AEHCTBUS, HCMONB3YS 3aKOHBI U (OPMYIIbI,



CBS3bIBAIOIINE (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1auy 3alMChIBATh
KpaTKO€ YCIIOBUE, MOJCTaBIATh (U3UYECKUE BEIMYMHBI B (OPMYJIbl U TPOBOAMTH
pacyeTbl, HAXOUTh CIIPABOYHbBIE IaHHbIE, HEOOXOAMMBIE JIJISl PEIICHUS 3a/1a4, OLIEHUBATh
PEANMCTUYHOCTH MOJYYEHHON (PU3UUECKON BEJIMYUHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh NPH MOMOIIM (PU3HYECKHX
METOJIOB, B OIIMCAaHUU WCCIEAOBAHUA BBIACIATH IIPOBEPAEMOE MPEATIOIOKEHUE
(runoTesy), pa3nuyuaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yIbTaT, HAXOAUTH OIIMOKHU
B XOJZI€ OIIbITA, IPOBOJAUTH BBIBOJBI 10 €0 PE3ybTaTaM;

OPOBOAUTH ONBITHI IO HAOMIOACHUIO (U3MUECKUX SBICHUN WU (PU3NYECKUX
CBOMCTB Tei: (OpMYIHPOBATh MPOBEPSEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY
U3 TpeIOKEHHOTO OO0OpYAOBaHMS, 3alMCHIBATh XOJ OMNbITa W (OPMYIHPOBATH
BBIBO/JIBI;

BBITIOJIHSITh TIPSIMBbIE WU3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tejia, 00bema,
CHUJIBl M TEMIIEpAaTyphl C UCIIOJB30BAHUEM AHAJIOTOBBIX W MHUGPOBBIX MNPUOOPOB,
3aMUCHIBATh IOKa3aHUs MPUOOPOB C YYETOM 3aJJaHHOW aOCOIOTHOM MOTPENTHOCTH
U3MEPEHUN;

IIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYMHBI OT JPYroi
C MCIIOJIb30BAHUEM TIPSIMBIX H3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABHIKYIIIETOCS
TeJla OT BPEMEHM JBUKEHHUS Teja, CWJIbl TPEHUSI CKOJIBXKEHHUS OT Beca Teja, KauecTBa
00pabOTKH TIOBEPXHOCTEH TET W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUJIOMIAIH
CONIPUKOCHOBEHMSI TEJ, CUJIBI YNPYTOCTH OT YJIMHEHUS MPY>KUHBI, BBHITAJIKUBAIOIICH
CHJIBI OT O0O0BbeMa TOTPY)KEHHOM 4YacTH Telda MW OT IUIOTHOCTH IKUIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT TITYOHHBI, Ha KOTOPYIO OTPYKEHO TEJ0, YCIOBHIMA
IJIaBaHUS TEJ, YCIOBUM paBHOBECHs pbluara U OJIOKOB, Y4aCTBOBAaTh B IUIAHUPOBAHUU
y4eOHOT'0 HCCIICIOBaHMS, COOMpATh YCTAHOBKY M BBINIOJHATH W3MEPEHUS, CIETYs
IPEIOKEHHOMY  TUIaHy, (UKCHUPOBATh PE3yNbTaThl TMOJYYCHHON 3aBHCUMOCTHU
(bU3UYECKUX BEIMYHH B BHJIC TIPEIOKEHHBIX TAOIHUI] U Tpa(uKOB, IPOBOJIUTH BBIBOIBI
0 pe3yibTaTaM HCCIICI0BaHUSI;

MIPOBOJIUTH KOCBEHHBIC M3MEpPEHUsI (PU3NUECKHX BEIUYHMH (TUIOTHOCTH BEIIECTBA
KUJKOCTH MW TBEPAOrO TeNa, CWIA TPEHUSA CKOJbXEHHUS, [aBJICHHE BO3AyXa,
BBITAIKUBAIOIAS CUJIA, ACHCTBYIOINIAS HA IIOTPYKEHHOE B )KUIKOCTD TeJI0, KOADPUITMEHT
MOJIE3HOTO JIEUCTBUSL MPOCTBIX MEXAHU3MOB), CIEAysl MPEIIOKEHHOW HHCTPYKIUU:
MIPY BBITTOJTHEHUHM U3MEPEHUI cOOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISTH
3HaYeHUE UCKOMOW BEJIMYHHBI;

coOJII0IaTh MpaBWJIa TEXHUKU O€30MacHOCTH Npu padoTre ¢ 1abOpaTOPHBIM
o0opyIoBaHUEM;

UMETh TPEACTaBICHUE O NPHUHIMIAX JACHUCTBUS MNPUOOPOB W TEXHUYECKUX
YCTPOMCTB: BEChI, TEPMOMETP, TUHAMOMETP, COOOIIAIOITUECS COCY/IbI, OapOMETp, phlyar,
MOJABUKHBIN U HEMOJBUKHBINA OJI0K, HAKJIIOHHASI TUIOCKOCTH;

XapaKTEepU30BaTh MPUHLHUMNBI JIEUCTBUS H3YUYECHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB C UCMHOJb30BAHUEM UX OMHCAHUS (B TOM YHUCIE: MOAIIMIHUKHN, YCTPOHUCTBO
BOJIONPOBOJIA, TUIPABIMYECKUN IIpPecc, MaHOMETP, BBICOTOMEp, MOPUIHEBOM Hacoc,



apeoMeTp), UCIONb3ysl 3HAaHHUS O CBOMCTBAaX (PU3MYECKUX SBICHUN M HEOOXOIHUMBbIE
(u3nyeckre 3aKOHbl U 3aKOHOMEPHOCTH;

NPUBOJIUTHh MPUMEPHI (HAXOAUTH HMHMOPMALIMIO O MpPUMEpPax) MPaKTUYECKOIO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B TOBCEJHEBHOM >KM3HM JUisl oOOecredeHus
0e30MacHOCTH MpH OOpallleHHH ¢ MNpudopaMU U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHUS 3/10POBbS U COOJIOICHUSI HOPM IKOJIOTMUECKOr0 NOBEACHUS B OKPY KaloIen
cpene;

OCYLIECTBIISITh OTOOp MCTOYHUKOB HMH(popMmanuu B MHTepHETE B COOTBETCTBUU
C 3aJ]JaHHBIM MMOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIIUXCS 3HAHUN U TyTEM CPABHEHUS
Pa3TUYHBIX UCTOYHUKOB BBIIENATH MH(OPMALIKIO, KOTOpas SBISETCS MPOTHUBOPEUMBOM
WJIH MOXET ObITh HEOCTOBEPHOM;

UCIIOJIb30BaTh TMPHW  BBIMOJHEHUM Y4YEOHBIX 3aJaHUi  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (u3nueckoro cojepKaHus, CIPaBOYHBIC MaTepHallbl, PECYpChl CETH
NutepHer, Brnagerpb npueMaMud KOHCIEKTHUPOBAHUS  TEKCTa, MpeoOpa3oBaHUS
uH(OpMaIMK U3 OJHOW 3HAKOBOUW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHWE MUCHMEHHBIE M YCTHBIE COOOIICHUS HAa OCHOBE
2—3 UCTOYHUKOB UH(POPMAIIMU, B TOM YHCIIE IMyOJIMYHO MPOBOAUTH KPATKHE COOOIICHUS
0 pe3ylbTaTax MPOCKTOB WM YyYE€OHBIX UCCIAEJOBAHUM, TPH ITOM TPaMOTHO
UCIIOJIB30BaTh HW3YYEHHBIH TMOHATHHHBIN ammapar Kypca (U3UKH, COMPOBOXKIATH
BBICTYTUUICHUE TIPE3CHTAIUEH;

IIPY BBIMIOJTHEHUH YUEOHBIX MMPOEKTOB U UCCIIEOBAHUM pacipeesaTh 00sI3aHHOCTH
B TpYIIIE B COOTBETCTBUH C MIOCTABJICHHBIMU 3aJ1auaMH, CJIEUTh 32 BHITIOJIHEHUEM TIJIaHa
NEeWCTBHM, OILICHWBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TPYIIIBI, BHICTPAaUBATh
KOMMYHHMKATUBHOE B3aMMO/ICHCTBHE, YIUTHIBAs MHEHUE OKPYKAIOIIHX.

[IpenmeTHBIE pPE3yNbTaThl OCBOCHHS MPOrpPaMMbl MO (U3MKE K KOHILY OOYy4YEeHHS
B 8 Kki1acce:
[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  ypOBHE  JOJDKHBI  OTpa)xaTh
c(hOpPMHUPOBAHHOCTH Y 00YJAIONTUXCS] YMEHMUIA:
VCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIIOBOE JBUKEHUE ATOMOB
U MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAIIIUMYECKUE W aMOP(HBIC Tea,
HACBHIIIEHHBIN U HEHACBIIIEHHBIN ap, BIAXXHOCTh BO3AyXa, TEMIIEpATypa, BHYTPEHHSA
SHEprus, TEIUIOBOW JABUIATENb, SJIEMEHTAPHBIA AIEKTPUUYECKUHN 3apsjl, HIEKTPUUECKOE
0JIE, TPOBOAHUKHU U JUAJIEKTPUKH, TOCTOSTHHBIN JIEKTPUYECKAM TOK, MATHUTHOE TTOJIE;
pa3nuyath sIBICHUs (TEMI0BOE PACIIMPEHHUE U CKATUE, TENIIONEpeaada, TEMIOBOEe
paBHOBECHE, CMauMBaHUE, KaNWULSIPHbIE SBJICHUS, UCIApPEHUE, KOHJCHCAIMs,
IJIaBJIEHUE, KpUCTaJUTU3aLUs (oTBEpAEBaHUE), KUIICHHE, TemIonepeaya
(TemIonpOBOAHOCTh, KOHBEKIIUS, M3IYyUYCHHE), DJICKTPHU3alUs TeJ, B3aUMOJEHCTBHE
3aps0B, JCUCTBUSL JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKAHWE, B3aUMOJICHCTBHUE
MAarHuToB, JAEHCTBHE MATHUTHOTO TMOJSi HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs
MHJYKUUS]) 10 ONUCAHHWIO HX XapaKTepHbIX CBOWCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBICHUE;



pacro3HaBaTh MPOSIBICHUE H3YYEHHBIX (PU3MUECKUX SIBICHUM B OKpY>KaroleM
MHpe, B TOM 4YHuCJle (PU3MYECKUE SIBICHHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE
U KalmWUISIpHBIE SBJICHUS B MNPUPOAE, KPUCTALIBI B mpupone, uznydeHue CoHIa,
3aMep3aHue BOJOEMOB, MOpCKUE Opu3bl, 00pa3oBaHHE pOCHI, TymMaHa, WMHEs, CHEra,
ANIEKTPUYECKUE SBJICHUS B aTMOC(]epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiid, Ipeiid MmoarocoB, pojb MATHUTHOTO MOJS IS dKU3HU Ha 3emiie, MOJspHOe
CUSHHME, TIPU OSTOM TMEPEBOJAUTH MPAKTUYECKYIO 3aJadyy B Y4YEOHYIO, BBIJICIATH
CYILIECTBEHHBIE CBOMCTBA (TIpU3HAKHN) (PU3UUYECKUX SIBICHUN;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SBICHUS, HCIOIb3YS
dbu3ndecKkue BENIMYMHBI (TEMIeparypa, BHYTPEHHSISI JSHEPrus, KOJIUYECTBO TEIUIOTHI,

yIenbHasl TETNIOEMKOCTh BEIIECTBA, yJeIbHas TETUIOTa TUIABJICHHS, yJeIbHAs TEIjIoTa
napooOpa3oBaHus, yAeTbHAs TEIUIOTa CTOPAaHUS TOIUIMBA, KOI(PQPUIIMEHT IOJIE3HOTO
JCHUCTBUS TEIJIOBOM MAaIIMHBI, OTHOCHTEJIbHAS BJIQXKHOCTH BO31yXa, JJICKTPHYCCKUHN
3apsifl, CUjia TOKa, JIEKTPHUECKOE HAMPSKEHHUE, CONPOTHBIICHNE MTPOBOIHHKA, YICIBHOE
CONPOTHBIICHHUE BEIIECTBA, pab0Ta M MOITHOCTH AJICKTPUYECKOTO TOKA), IPH OMUCAHUHN
NPaBWIBHO TPAKTOBATh (PU3MYECKHH CMBICI HCIIOJIB3YEMBIX BEIIMYUH, OOO3HAYCHUS
M eIUHUIBI (U3MYCCKUX BCJIMYMH, HAXOJHWTH (OPMYIIBI, CBS3BIBAIOIINC JIAHHYIO
(GU3HYECKYI0 BEIUYMHY C JPYTUMHU BEJIMYMHAMH, CTPOUTH TpadUKH H3yYECHHBIX
3aBHCUMOCTEH (PH3NYECKUX BEIHYNH;

XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NUCCKUE SBICHUS U MPOIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIOKCHHS MOJIEKYJISIPHO-KHHETUYECKOH TEOPUM CTPOCHHUS BEIIECTBA,
TPUHITAT CYTIEPTIO3UIINHN TTOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs 3apsia,

3akoH Oma aJis ydacTka Iienu, 3akoH J[xoyns-JIeHma, 3akoH coOXpaHEHHsI SHEPTHH,
IIPY TOM YMETH (DOPMYITHPOBATH 3aKOH M 3aIMCHIBATH €I'0 MATEMATHYECKOE BEIPAKEHUE;

OOBSACHATH (PM3MUECKHE TIPOIIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE M B KOHTEKCTE
CUTyalliid  TPaKTUKO-OPHEHTHUPOBAHHOTO  XapaKTepa:  BBIABIATH  MPUIUHHO-
CIICZICTBCHHBIC  CBSI3H, CTPOHWTH OOBSICHEHHWE W3 1-2  JIOTHYECKWX  IIIaroB
C WCIOJIb30BaHWEM 1—2 M3y4YeHHBIX CBOMCTBA (PU3UYECKUX SBICHHUH, (U3UICCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyeTHBIC 3a7a4d B 2—3 NEWCTBHS, UCIOJB3YSd 3aKOHBI U (POPMYIIHI,
CBSI3BIBAIONINE (PU3NYECKHE BEIIMUYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3aMMChIBATh
KpaTKOE€ YCJIOBHE, BBIABIISTH HEJOCTATOK JAHHBIX I PEUICHUS 3aJaud, BBHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAMMBIC TSI €€ PEIICHHS, IIPOBOIUTH PACUYEThl M CPABHUBATH
MOJIYYCHHOE 3HaUeHNEe (PU3NIECKO BETUIHHBI C U3BECTHBIMU JAHHBIMH,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIMHU (PU3NIECKUX
METOJIOB,  WCIIOJIb3ysl ~ ONHCAHWE  WCCIEIOBaHUS,  BBIACIATH  MPOBEPSIEMOE
MPEANOI0KEHNE, OIICHUBATh TPABWIBHOCTh TMOPSIKA TPOBEJCHUS HCCIICIOBaHMUSI,
MIPOBOJIUTH BHIBOJIBI;

MPOBOJUTH OMBITHl MO HAOTIOAEHWUI0 (U3MYECKUX SBICHUH WU (PU3NUECKUX
CBOMCTB TeJ (KamWUISIpHBIC SBICHUS, 3aBUCUMOCTh JIABJIICHHS BO3AyXa OT €ro o0bema,
TEeMITepaTyphl, CKOPOCTH MPOIIECCa OCTHIBAHUS W HATPEBAHMSI MPU M3ITYYCHUU OT I[BETA
u3Nydamed  (Tmorjiomaromieid)  MOBEpXHOCTH,  CKOPOCTh  HMCIAPEHHUS  BOJBI



OT TeMIepaTypbl JKUAKOCTH M IUIOMIAJAM €€ TMOBEPXHOCTH, DJEKTPU3AIMS Tell
U B3aUMOJICHCTBHUE AIIEKTPUUECKUX 3apsA0B, B3aUMOJCHCTBUE MOCTOSIHHBIX MarHUTOB,
BU3YyaJu3alllsl MAarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB, AEMCTBUS MAarHUTHOIO IOJIS
Ha TMPOBOJHHMK C TOKOM, CBOWCTBA 3JIEKTPOMArHMTa, CBOWCTBA 3JIEKTPOJBUTATENS
MOCTOSIHHOTO  TOKa): (opMynupoBaTh MpPOBEPsiEeMble MPEANOJIOXKEHUsS, COOUpaTh
YCTAaHOBKY U3 MPEJJI0KEHHOT0 000pyA0BaHUs, ONUCHIBATH XOJ1 OIbITa U (POPMYITHPOBATH
BBIBOJIBL;

BBINIOJIHATD TPSMbBIE HW3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTHU
BO3/lyXa, CWJIbl TOKa, HAaNpsOKEHHUS C MCIOJb30BAaHUEM aHAJOTOBBIX MNPUOOPOB

U JIaTYUKOB (DU3MYECKUX BEJIWYUH, CPAaBHHBATh PE3YJbTaThl M3MEPCHHH C y4ETOM
3aJ1aHHOM a0COJIOTHOM MOrPENIHOCTH;

IPOBOJUTH UCCICAOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKOW BEIMYHMHBI OT JIPYroi
C HCIOJIb30BAaHUEM TPSIMBIX HW3MEPCHHUH (3aBUCUMOCThH CONPOTHBJICHUS IMPOBOJHUKA
OT €ro JUIMHBI, TUIOIIAIA ITONIEPEUYHOTO CEUSHUS U YACIBHOTO CONPOTHUBIICHHUS BEIIECTBA
NPOBOJHHUKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAIPSKCHUS Ha IMPOBOJIHUKE,
UCCJIEIOBAaHME IIOCJIEIOBATEILHOTO W MApaJJIENbHOTO COEJUHEHUN MPOBOJHUKOB):
IUTAHKPOBATh HCCJICAOBaHUE, COOMpPATh YCTAHOBKY W BBITIOJHITH U3MEPEHUS, CIICTYs
NPEIJIOKCHHOMY TUIaHy, (PMKCHPOBATh PE3y/IbTaThl MOJYYCHHOW 3aBHCHMOCTH B BHJIC
TabJIUIl U TpaUKOB, TPOBOJAUTH BHIBOJIBI IO pE3yIbTaTaM MCCIIEIOBAHUS;

IPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3MUECKUX BETUYHNH (yAeJIbHAS TeINIOEMKOCTh
BEIIECTBA, COMPOTUBIICHHE MPOBOJHUKA, pab0Ta M MOIIHOCTH AJIEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEPEHUs, COOUpATh HKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEdys
NPEIJIO)KEHHON MHCTPYKIIMH, U BBIYUCIIATH 3HAYCHUE BEJIMUUHBI;

coOJIroIaTh TpaBWIa TEXHUKH O€30MacHOCTH NpH padoTre ¢ JabopaTOPHBIM
o0opyI0BaHUEM;

XapaKTepru30BaTh MPUHIMIBI JCHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB C UCIMOJIb30BAHUEM HX ONMUCAHUS (B TOM YHCIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUYETUYUK DIIEKTPUUYECKOU
DHEPTUHU, DIEKTPOOCBETHTEIbHbIE MPUOOPHI, HArpeBaTENbHBIE SIEKTPONPHOOPHI
(mpuMepsI), DIEKTPUUYECKUE TPEIOXPAHUTETH, JJICKTPOMArHUT, SJIEKTPOJIBUTATEIh
MOCTOSSHHOTO ~ TOKA), WCHOJB3ysS 3HAHUS O CBOMCTBaX (DU3UYECKUX SBIICHHMA
1 HeoOXoIMMbIe (M3HUECKHE 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA W HM3MEPHUTENbHBIC MPUOOPHI
M0 CXeMaM U CXEMAaTHYHBIM PUCYHKaM (KHUJIKOCTHBIM TEPMOMETP, TEPMOC, TICUXPOMETD,
TUTPOMETpP, JIBUTATEIh BHYTPEHHETO CrOpaHHUs, SJEKTPOCKOI, PEOCTaT), COCTABISATH
CXEMBI JJICKTPUYECKUX IEMed C TOCIEOBATEIbHBIM U TapajlIeIbHBIM COSUHEHUEM
AJIIEMEHTOB, pa3auyvasi yCIOBHBIE 0003HAYCHHSI JIEMEHTOB JJICKTPUUECKUX TETIeH;

MPUBOAUTH MPUMEPHl (HAXOAUTh HHQPOpPMAIUMI0O O NpUMEpax) MNPaKTUYECKOTo
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWUW B TOBCETHEBHOW JKM3HHM JUIsI OOECTICUCHUS
0e30omacHOCTA TIpH OOpaleHnH ¢ NpUOOpaMH W TEXHUYECKUMHU YCTPONCTBAMU,
COXPaHEHHUS 37I0POBBS I COOIIO/ICHUS HOPM IKOJIOTHUECKOT0 TTOBEACHHS B OKPYKAOIIEH

cperne;



OCYIIECTBIIITh TOUCK HH(popMaiuu (undeckoro cojepxkanus B VHTepHeTe,
HAa OCHOBE HMMEIOIIMXCA 3HAHUM U MYTEM CPABHEHMS OIOJHUTEIBHBIX MCTOYHUKOB
BBIJICATh WH(OpMaINIO, KOTOpash SBISETCS MNPOTUBOPEUMBOM WM MOXKET OBITh
HEIOCTOBEPHOMU;

WCIIOJb30BaTh TPU  BBIMOJHEHUU YUE€OHBIX 3aJlaHUil  HAyYHO-TIOMYJISPHYIO
auTepaTypy (HU3MYECKOro COJEp)KaHUs, CIPABOYHBIE MaTepHallbl, PECYpChl CETHU
NutepHer, Brnagerb MNpuUeMaMud KOHCIEKTUPOBAHMUS  TEKCTa, MpeoOpa3oOBaHUS
nH(pOpMaIK U3 OJHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3JaBaThb COOCTBEHHBIE IHCBMEHHBIE U KpaTKHUC YCTHBIC COO6H.[€HI/I$I, O606H_Iaﬂ
I/IH(I)OpMaI_[I/IIO N3 HCCKOJBKHUX HCTOYHHUKOB, B TOM 4YHCIJIC HY6JII/I‘IHO NpCaACTaBJIATH
PE3YIbTAThI HpOCKTHOﬁ 501041 HCCHeﬂOBaTGHBCKOﬁ ACATCIIBHOCTH, TIPU 3TOM TPaMOTHO
HCIIOJIB30BAaTh I/ISYIICHH]':Jﬁ MOHSATUMHBIN ariaiapar  Kypca (1)H31/IKI/I, COIIPOBOXAATH
BBICTYIIJICHUC HPCSCHTaHHCﬁ;

IMPpHU BBIIIOJIHCHUUA yqe6HBIX IMPOCKTOB U I/ICCJIC}IOBaHI/Iﬁ (1)H3H‘1€CKI/IX IMponecCcoB
pacipeaciiiTb 0053aHHOCTH B rpymniec B COOTBCTCTBUHU C IMOCTABJICHHBIMH 3aJda4YaMH,
CJICAUTb 3a BBIIIOJIHCHHUCM IIJIaHA J]eﬁCTBPIﬁ N KOPPCKTUPOBATH C€I'0, OICHHUBATH
COOCTBEHHBIN BKJIaJ B ACATCIBHOCTb TIPYIIIIbI, BbICTPAHMBATHL KOMMYHHUKATHUBHOC
BSaHMO}IGﬁCTBHG, MMPOABJIAA TOTOBHOCTDL pa3spCiIaTh KOH(i)JII/IKTI)I.

[IpenmeTHbIE pPE3yNbTaThl OCBOCHHS MPOrpPaMMbl MO (U3MKE K KOHILY OOYy4YEeHHS
B 9 Kki1acce:

[IpenmetHble  pe3ynbTaThl Ha  0a30BOM  YpPOBHE  JOJKHBI  OTpaXkaTh
c(hOpPMHUPOBAHHOCTH Y 00YYAIOUTUXCSI YMEHMUIA:

UCIIOJIb30BaTh TOHSTHS: CHUCTEMa OTCUETa, MaTepHalbHas TOYKa, TPACKTOPHS,
OTHOCUTEIHHOCTh MEXaHUYECKOTO ABMKEHUS, AedopManus (yrnpyras, rjaacTHdeckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHUE, HEBECOMOCTh M TIEPETPY3KHU, IICHTP TSHKECTH,
a0COJIIOTHO TBEPJIOE TEJO, IEHTP TSHKECTH TBEPJOIO Tejla, pABHOBECHE, MEXaHUUECKHUE
KoieO0aHUs W BOJIHBI, 3BYK, MH(PPa3ByK U YIbTPA3BYK, DJIECKTPOMATHUTHBIE BOJHBI,
[IKajga AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JATbHO30PKOCTH, CIIEKTPHI
UCITyCKaHWs W TOTJIONIEHUs, anbda-, 0eTa- U raMMa-u3JIydeHHs, H30TOIbI, sepHas
SHEPreTUKa;

pasnnyath ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABUKEHUE,
PaBHOYCKOpPEHHOE MPSAMOJIUHEHHOE NBI)KEHUE, CBOOOHOE TIAJICHUE Tell, PABHOMEPHOE
NBWKEHHE 1O OKPYXHOCTH, B3aUMOJCHCTBUE TeJ, PEAKTHUBHOE JBUKEHUE,
KojebaTenpHOe NIBIDKCHHE (3aTyXalollne W BBIHYXICHHBIC KOJeOaHWs), pPE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHHE 3BYKa, MPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MPEJIOMJIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3JIOKEHHUE OEI0ro CBeTa
B CIEKTp U CJOXXEHHE CHEKTPaIbHBIX IIBETOB, AUCIEPCUSl CBETa, €CTECTBEHHAS
PaIMOaKTUBHOCTh, BOSHUKHOBEHHUE JIMHEHMYATOr0 CIIEKTPA U3TYYEHUsI) 10 OITMCAHUIO UX
XapaKTEPHBIX CBOMCTB U Ha OCHOBE ONBITOB, AEMOHCTPUPYIOIINX JTaHHOE (U3UYECKOE
SIBJICHHE;

pacro3HaBaTh MPOSIBJICHUE U3YUEHHBIX (PU3NUECKUX SABICHUN B OKPYKAIOIIEM MUPE



(B TOM umcie puznueckue sIBJICHUS B MPUPO/JIC: TPUIUBGI U OTIUBBI, ABUKEHUE TIJIaHET
CoJIHEUHOM CHCTEMBI, PEAKTUBHOE JIBUKECHHUE )KMUBBIX OPraHU3MOB, BOCIIPUSITUE 3BYKOB
JKUBOTHBIMH, 3EMIIETPSACEHUE, CEUCMHUYECKHUE BOJIHBI, I[YHAMH, 3XO, LBETa TEJ,
ONTUYECKUE  SIBJICHUSI B  TPHUpPOJE, OHOJIOTMYECKOe  JICMCTBHE  BUIUMOTO,
yIbTPAPUOIETOBOTO U PEHTICHOBCKOTO H3JyUYE€HHUM, €CTeCTBEHHBIH paJrOaKTUBHBIN
(G oH, KOCMUYECKHE JIyYH, paIMOAKTUBHOE U3JIyYEHUE TPUPOIHBIX MUHEPAJIOB, JIEUCTBUE
pPaIMOAKTUBHBIX HW3JIYYEHUH Ha OpraHu3M 4YeJoBeKa), MpPU HTOM TMEPEBOAUTH

MPAaKTUYECKYIO 3a7ady B y4eOHYIO, BBIJICNSATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bU3UYECKUX SBJICHUM;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SBICHUS, HCIOIb3YS
dbu3uUecKue BEIMYUHBI (CPEIHsIST U MTHOBEHHAsi CKOPOCTh Tejla MPU HEPAaBHOMEPHOM
JIBIDKCHUH, YCKOpPEHHUE, TepeMelleHrue, MyTh, YIJIOoBasi CKOPOCTh, CHJia TPEHHs, CHIIa
yIPYrOCTH, CUja TSAKECTHU, YCKOPEHHUE CBOOOTHOTO MaJeHUs, BeC Tella, UMIYJIbC Tena,
UMITYJIbC CHJIBI, MEXaHW4YecKass paboTa ¥ MOIIHOCTb, MOTEHIIUAJIbHASI DHEPrUs Tea,
MOJHATOTO HaJl TOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPrUs CHKATOW MPYKUHBI,
KUHETHYECKasi YHEPTHs, MTOTHAsT MEXaHUYECKast YHEPTUsl, IEPUOJT U 4acTOTa KojeOaHuH,
JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, IIOKa3aTelb
IPEJIOMJICHUSI CPE/bl), TPU OMUCAHUM TMPABWIBHO TPAKTOBATh (PU3MUECKUU CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €IMHMIIBI (PU3NYECKUX BEIUYMH, HAXOAHUThH
(dbopMyIibl, CBSI3BIBAIOIINE AAaHHYIO (PU3WYECKYI0 BEIMYHMHY C JIPYTUMHU BEIMYHMHAMU,
CTpOUTH TpaUKu N3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Tej, (pU3MYecCKue SIBJICHUS M MPOIECCHI, HCIOIB3YS
3aKOH COXPAaHEHMsI PHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHUS, NMPUHIUI CYNEPIIO3ULINH
CWJI, TPHUHIMI OTHOcUTeabHOCTH ['anunes, 3akonbl HprOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCa, 3aKOHBI OTPAXKEHUS U TIPEIIOMIICHHS CBETA, 3aKOHBI COXPAHEHUS 3apsiIOBOTO
M MacCOBOTO YHCEJ MPU SIEPHBIX PEAKIUAX, MPU ITOM (POpMyIHpOBaTH 3aKOH
¥ 3aIMChIBATh €r0 MaTEMaTUYECKOE BBIPAKEHUE;

OOBSACHATHh (HPU3UYECKHE TPOIECCHl U CBOMCTBA Tell, B TOM YHUCJIE U B KOHTEKCTE
CUTyallud  NPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIBIATb  MPUYHUHHO-
CIICICTBEHHBIE  CBSI3M, CTPOUTH OOBACHEHWE U3 2-3 JIOTUYECKUX  IIaroB
C WCIIOJNIb30BaHUEM 2—3 W3YYCHHBIX CBOWCTBA (PU3UYECKUX SBICHHUM, (U3HUUESCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacyeTHble 3a/aud (OMUpAIoIIMecs Ha CUCTEMY U3 2—3 ypaBHEHHH),
UCIIONIb3YS 3aKOHBI M (OPMYIBI, CBA3BIBAIONINE (DM3MYECKUE BEIMYHMHBI: HA OCHOBE
aHaJu3a YCJIOBHUS 3aJlaud 3alMChIBaTh KPATKOE YCIOBUE, BBISBISATH HEJAOCTAIONIUE WIU
M30BITOYHBIC JaHHBIC, BHIOWPATh 3aKOHBI M (POPMYIIbI, HEOOXOAMMBIC IS PEIICHUS,
MIPOBOJIMTH PACUETHI U OLICHUBATh PEATUCTUYHOCTD MOJIYYEHHOT0 3HaUeHUs (PU3nuecKkoi
BEJINYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (PU3MYECKUX
METOJIOB,  HWCIOJB3ysd  ONUCAHWE  MCCJIEAOBAHUSA,  BBIACIATH  MPOBEPSEMOE
MPEANOJIONKEHNE, OLEHUBATh MPABWIBHOCTh TMOPSAKA MPOBEICHUSI HUCCIEIOBaHUS,
MIPOBOJIUTH BBIBOJbI, HHTEPIIPETUPOBATH PE3YyJIbTAThl HAOIIOICHUI U OMBITOB;



MPOBOJUTL OMBITHl MO HAOTIOMCHNUIO (U3UYECKUX SBICHUNW WIN (PU3NIECKHUX
CBOWCTB Ten (M3ydyeHHE BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXPAaHECHHS JHEPTHH,
3aBUCUMOCTb MEepHOIa KOJIeOaHUH IPYKUHHOTO MasTHUKA OT MAcChl Tpy3a M JKECTKOCTH
NPY)KUHBI W HE3aBUCHMOCTh OT aMIUTUTYABl MAajbIX KOJICOAHUM, MPSIMOIHMHEHHOE
pacmpocTpaHeHHE CBeTa, pa3lioKeHHWE OeNloro cBeTa B CIHEKTP, HM3YYCHHE CBOICTB
M300paXKeHus B TUIOCKOM 3€pKajie M CBOMCTB M300pa)KeHUs MpeaMeTa B coOuparoieit
TUH3e, HAOJI0IeHNE CIUTONIHBIX M JIMHEHYATHIX CIIEKTPOB M3JIyYEHHUS): CAMOCTOSTEIIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa OO0OpPYHAOBAaHMS, OIMUCHIBATH XOJI OIBITA
M €TO Pe3yJbTaThl, POPMYIUPOBATH BHIBOJIBL;

IPOBOAUTH MPH HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPECHHM, ONPEneiss CpeaHee
3HaUCHHWE W3MEpsSeMON BeIMYMHBI ((DOKYCHOE pAcCCTOSTHUE COOMpPAIOIICH JIUH3HI),
000CHOBBIBAaTh BBIOOP CIIOCO0a N3MEPEHUS (M3MEPUTEIIBHOTO MPUOOopa);

IPOBOJUTH MCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIIMUUH C UCTIOJIb30BAHHEM
NPSIMBIX U3MEPEHUH (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBUKCHUHU
0e3 HaYaJIbHON CKOPOCTH, TMeproa KoJicOaHUH MaTEMaTHYCCKOTO MasTHUKA OT JUTHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPa)KCHHUS CBETa OT YIVIa TAJCHUS W YIJia TPEIOMIICHUS
OT yTJia MAJCHHS): INIAHUPOBAThH UCCIIEIOBAHUE, CAMOCTOSITETFHO COOMPATh YCTAHOBKY,
(GUKCHpPOBATh PE3YNBTATHl IMOJYYCHHOW 3aBUCHUMOCTH (DM3UYCCKHUX BEJIUYMH B BHJIC
TabJIUIl ¥ TPaUKOB, TPOBOAUTH BHIBOJIBI IO PE3YJIbTaTaM HCCIIECIOBAHUS;

IPOBOAUTH KOCBEHHBIE HU3MEpEHUA (U3UYECKUX BEIUYHH (CPEIHSAs] CKOPOCTh
U YCKOpEHHUE TeJa MPU PaBHOYCKOPEHHOM JIB)KEHUHU, YCKOPEHHE CBOOOTHOTO MaJeHHUs,
KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TPEHHUS CKOJIBKEHMs, MexaHudeckas pabdora
U MOUIHOCThb, YacTOTa M TEPHOJ KoJIeOaHUW MaTEeMaTUYECKOTO M MPY>KUHHOTO
MasITHUKOB, ONITUYECKAas CUiIa COOMpAroIei JINH3bI, pPAIMOAKTUBHBIN (DOH): MIaHUPOBATH
U3MEpEeHHus, coOUpaTh HSKCHEPUMEHTAIBHYIO YCTAHOBKY M BBINOJHATH H3MEPEHUS,
cienys IpenoKeHHOW HHCTPYKIIUH, BEIYUCIIATD 3HAUCHHE BEJIMUYMHBI M aHAJIU3UPOBATH
MOJIYYE€HHBIE PE3YJIbTATHI C YIETOM 3aJaHHOU MOTPEITHOCTH U3MEPEHHUIA;

coOJIroIaTh TpaBWiIa TEXHUKH O€30IMacHOCTH TpH paboTe ¢ JabopaTOpPHBIM
00opyIoBaHUEM;

pa3nuvaTh OCHOBHBIC MPU3HAKUA M3YYCHHBIX (PU3UUECKUX MOJIECH: MaTepuanbHas
TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYCUHBIH WMCTOYHHMK CBETa, Jyd, TOHKas JIMH3A,
TJIaHeTapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SI/IPa;

XapaKTepru30BaTh MPUHIMIBI JCHCTBUS H3YUYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPONCTB C WCIIOJIb30BAaHWEM WX OMHUCAHHS (B TOM YHCIE: CIHIOMETpP, MAaTYNKU
MTOJIOKCHUSI, PACCTOSIHUSI M YCKOPEHMsI, PaKeTa, 9X0JI0T, OYKH, MEPUCKOI, (poToanmapar,
ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, TO3WMETp, Kamepa BuiabcoHa), HCIONB3Yys
3HaHMSI O CBOWCTBaX (DM3MYECKUX SBICHUH W HeoOXomumbple (HU3UUECKHE
3aKOHOMEPHOCTH;

WCIIOJI30BaTh CXEMBbl M CXEMAaTUYHBIE PHUCYHKH W3YYCHHBIX TEXHHUYCCKUX
YCTPOUCTB, U3MEPHUTEIIBHBIX MPUOOPOB U TEXHOJOTHUYECKUX MPOIECCOB MPHU PEIICHUU
y49eOHO-TIPaKTHYECKUX 3a]ad, ONTHYECKHE CXEMBl I TMOCTPOCHHUS HN300paKeHUH
B IUTOCKOM 3€pKajie U COOMparolle JINH3E;



MPUBOJIUTHh MpPUMEPHl (HAXOAUTh HMHPOPMALMIO O MpPHUMEpPax) MPAKTUUECKOro
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUU B TOBCEIHEBHOM JKHU3HM JUIsl OOECHeUEeHHMs
O0e3omacHOCTH MpH OOpalleHHuH C NpuOOpaMU U TEXHUYECKUMHU YCTPOMCTBAMU,
COXPAHEHUS 3710POBBS U COOJIOJIEHUS HOPM SKOJIOTMYECKOT0 IMOBEICHUS B OKpY>KatoIIeH
cpene;

OCYLIECTBIISITh MOUCK MH(popmanuu B HTepHETE, CaMOCTOSTENbHO (POpMYyIUpys
MOMCKOBBIM 3ampoCc, HAaxXOAUTh MYTU OMNpPEAECNCHHUs] JOCTOBEPHOCTH MOJYYEHHOU
nH(pOpMaIMU Ha OCHOBE UMEIOLIMXCS 3HAHUM U TOTIOJTHUTEIBHBIX HICTOYHUKOB;

UCIIOJIb30BaTh MPU  BBHINOJHEHWHM Y4YEOHBIX 3aJlaHUid  HAYYHO-TIOMYJSPHYIO
JUTEpaTypy, CIpaBOUYHbIE MaTepuaibl, pecypchl ceth WHTepHeT, BiajeTh NMpuemMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus MHPOPMALIUK U3 OJJHON 3HAKOBOM CHCTEMBbI
B Ipyryto;

co3faBaTh COOCTBEHHbIE THMCHMEHHBIE M YCTHbIE COOOIICHHS Ha OCHOBE
UHPOPMAIIMK W3 HECKOJbKUX HMCTOYHUKOB, MYOJIMYHO TMPEACTABIATh PE3yiabTaThl
NPOEKTHON WJIM MCCIIEIOBATEIBCKOMN NIEATETbHOCTH, IPU ATOM I'PaMOTHO UCIIOJIb30BATh
U3YYCHHBIH TMOHATUWHBIN amnmapar H3ydaemMoro pasjeia (PU3MKH U COMPOBOXKIATH
BBICTYIUIEHUE IIPE3EHTALMEN C Y4ETOM OCOOCHHOCTEN ayIUTOPUHU O0yUaOLUXCS.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
No Haumenosanue KomunuectBo | IIporpammuoe conepxanue OCHOBHbIE BUJIbI JICITEIIBHOCTU 00YYaIOIIUXCS
/11 pa3ziesioB U TeM JacoB

yqe6H0r0 nmpeamMeTa

DuU3UKA U ee POJIb B MO3HAHUU OKPYKAIOLL

ero Mupa

BeJIMunH. Ousnueckue
npu6opsl. [TorpenrHocTs
VU3MEPEHUN
MexayHapoiHas cucTeMa
CIIMHMUII

1.1 | ®usuka —Hayka 2 ®dusuka — HayKa o mpupoje. | BeisiBnenue paznuuunii Mexay Gu3nuecKuMu
0 MpUpOJE SABneHus npupoabl. Y XUMUYECKUMU MTPEBPALICHUSMMU.
DuznuecKue SBICHUS: PacnioznaBanue u kinaccuukanus GU3nIeCKux
MEXaHWYECKUE, TCTUIOBbIE, | SIBJCHUI: MEXAHUYECKUX, TEIJIOBBIX,
3JIEKTPUYECKHUE, AIIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHBIE, CBETOBBIE, Habmonenue u onucanue GU3NIECKUX SBICHUN
3BYKOBBIE
1.2 | ®usnueckue 2 ®u3n4YECKUE BEITUYNHBIL. OmnpeneneHue LEeHbl JEICHUS IIKAIbI
BEJINYHHBI N3mepenue puznueckux U3MEPUTENILHOTO Mproopa.

N3MepeHune JIMHEUHBIX pa3MEPOB TEN

Y IPOMEXKYTKOB BPEMEHHU C YUETOM
MIOTPEIIHOCTEM.

N3mepenue o0beMa )KUJIKOCTH U TBEPJOTO Tea.
N3mepenne TemrepaTypsl TPy HOMOIIU
YKAJIKOCTHOT'O TEPMOMETPA U JaTYMKa
TEMIEPaTypBbI.

BrInosiHEHME TBOPYECKUX 3aIaHUH 10 TOUCKY
crIocOOOB U3MEPEHUSI HEKOTOPBIX PU3UUECKUX
XapaKTEPUCTUK, HATTPUMED, PA3MEPOB MaJIbIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YIAJIEHHBIX




00BEKTOB, OOJIBIIMX PACCTOSHUMN, MAJIBIX
IPOMEKYTKOB BpeMeHU. O0cyxaeHHe
npeajaraeMbix Cioco0oB

1.3. | EcTecTBeHHO- 2 Kax ¢usuka u apyrue BeaBuxkeHue runoTes3, 00bACHIIOMUX POCTHIE
HAy4YHbII METOJT €CTECTBEHHBIEC HAYKU SBJICHUS, HAIPUMED:
MO3HAHUS U3YYaroT MPUPOY. — IIOYEMY OCTAHABIIMBAETCS JIBIKYIIEECS
EcTtecTBeHHO-HAYUHBIN 110 TOPU30HTAIBHONU OBEPXHOCTH TEJO;
METO/]1 TO3HAHUS: — IIOYEMY B KaPKYIO OOy B CBETION OACKIE
Ha0JII0/IeHNE, TIOCTAHOBKA | MPOXJaJHel, ueM B TeMHoil. [Ipennoxxenue
HAy4HOTO BOIIPOCa, CIIOCOOOB MPOBEPKH TUIIOTE3.
BBI/IBIDKCHHUE TUTIOTE3, [TpoBenenue uccienoBaHus MO MPOBEPKE KaKOii-
AKCIIEPUMEHT 110 MTPOBEPKE | TUOO TUIMOTE3bI.
TUIIOTE3, 00BACHEHHE [Toctpoenue npocredmmx Moaenelt pU3nIeckux
HaOJII0AaEMOr0 SIBICHUSI. SIBJICHUH (B BUJ€ PUCYHKOB WJIM CXEM), HAIIPUMEP
Onucanue pu3NIECKUX najieHue NpeaMeTa; NPsIMOIMHEHHOE
SIBJICHUH C TIOMOILBIO pacrnpocTpaHeHue CBeTa
Moeien
Hroro mo pazueny 6

HepBOHaq AJIbHBIC CBCACHUSA

0 CTPOCHMH BELIECTBA

2.1

Ctpoenue BelecTna

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbL, UX
pazmepbl. ONBITHI,
JTIOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE
BeIlleCTBA

HaGmronenne n mHTEpIIpeTaIus OIBITOB,
CBUJIETEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BEILIECTBA: ONBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEILIECTB B BOJIE.

OueHka pa3MepoB aTOMOB M MOJIEKYJT

C UCTIOJIb30BaHUEM (oTOTrpaduil, MOTYyICHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
nabopaTopHas padoTa o Teme: «O1eHka




JMaMeTpa aToMa METOZOM PsiI0B
(c ucnonp3zoBanueM GpoTorpapuii)».
Onpenenenue pazMepoB MajbIX TEJ

2.2 | IBmxeHue
U B3aUMOJIEHICTBUE
YacTHI] BEIIECTBA

JIBHKEHHUE YaCTHI]
BenecTa. CBsA3b CKOPOCTH
JBUKECHHS YaCTHI]

C TeMIEpaTypoOu.
BpoyHOBCKOE IBUKEHNUE,
mudy3usi.
B3anmopeiicTBrue yacTui
BEILECTBA: IPUTSIKEHUE

Y OTTAJIKUBAHHE

Hab6monenue u 00bsicHeHre OGpPOYHOBCKOTO
JBUKEHUS U siBNeHus qudPy3um.

[IpoBenenne u 00bsCHEHUE OTBITOB

110 HAOJIIOACHUIO TEIUIOBOTO PacIIuPEHMs ra30B.
[TpoBenenue u 0ObSICHEHUE OIBITOB

110 0OHAPYKEHUIO CUJT MOJIEKYJISIPHOTO
NPUTSHKEHUS M OTTAJIKUBAHUS

2.3 | ArperaTHsbie
COCTOSIHHS BEIIECTBA

ArperaTHble COCTOSTHUSA
BEILIECTBA: CTPOCHUE Ta30B,
YKUJIKOCTEN U TBEPABIX
(KpUCTAITTMYECKUX) TETl.
BzaumMocBs3bs MexIy
CBOMCTBaMH BENIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX

ATOMHO - MOJIEKYJISIPHBIM
ctpoerreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHAN
BOJIbI

Onucanue (C UCIIOJIB30BAHUEM MPOCTHIX
MojieJiei) OCHOBHBIX Pa3JInuuii B CTPOCHUU T'a30B,
KUIAKOCTEH U TBEPABIX TEL.

OO0BiIcHEHNE MAJIOH COKUMAEMOCTH KUIKOCTEN

U TBEPJIBIX T€Jl, OOJIBIION CYKMMAEMOCTH T'a30B.
OObsicHeHne coxpaHeHus: (HOPMBbI TBEPIBIX TEI
U TEKY4YEeCTH KUIKOCTH.

[IpoBeneHue OnbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUU BOJBI YACTHIIHI HAXOSTCS
B CpEJTHEM JIajIbIlle IPYT OT Apyra (TIOTHOCTh
MEHBIIIE), YEM B KUJKOM.

Y CTaHOBJICHHE B3aMMOCBSI3H MEXKITY
0COOCHHOCTSIMH arperaTHBIX COCTOSTHUN BOJIBI

Y CYIIIECTBOBAaHMEM BOJIHBIX OPTaHU3MOB

(MC — 6uonorus, reorpadusi)

Hroro no pazpeny




JIBH:KeHMe U B3aMMO/IeiiCTBHE TeJl

3.1 | Mexanuueckoe 3 Mexannueckoe aBmxeHue. | MccnenoBaHue paBHOMEPHOTO JBHXKECHHUS,
JIBUKCHUEC PaBHOMEpHOE OTIPEICIICHUE €T0 MPU3HAKOB.
¥ HEPaBHOMEPHOE HabGrroneHre HepaBHOMEPHOTO JIBFKCHUS
nerxeHue. CKOpoCTb. U OTIpEJICNICHNE €T0 OTJIMYUH OT paBHOMEPHOTO
CpenHsist CKOpOCTh JIBUKCHMSL.
IIPY HEPAaBHOMEPHOM OnpeneneHne CKOPOCTH PABHOMEPHOTO
IBWKEHUH. PacueT mytu JBYDKEHUS (MIapUKa B )KUIKOCTH, MOJIEITH
Y BPEMCHHU JIBHOKCHHSI JICKTPUYECKOT'O aBTOMOOWIIS | T.].).
OmnpeneneHue cpeiHEe CKOPOCTH CKOJIbKCHUS
OpycKa WM IMapuKa M0 HAKJIOHHOHN TUIOCKOCTH.
Pemenue 3a1a4u Ha onpeieJIeHUE MTyTH, CKOPOCTH
U BpEMEHU PAaBHOMEPHOTO JBUKEHUSI.
Ananu3 rpaduKoB 3aBUCUMOCTH MMYTHU U CKOPOCTH
OT BpeMEHH
3.2 | Muepuus, Macca, 4 SBnenue unepuuu. 3akoH | OOBICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTD

nHepuun. Bzaumonencraue
TEJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHHUS Tell. Macca Kak
Mepa UHEPTHOCTH TENA.
IInoTHOCTH BemiecTna.
CBSI3b INIOTHOCTH

C KOJIMYE€CTBOM MOJICKYJT

B €IUHUIIE 00bEMA
BEIIleCTBA

00OyCJIOBJIICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT MIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO NMPEKPATUTH IBUKEHUE HA BEJIOCUTIE]IE
WJIM CaMOKaTe | T. JI.

[IpoBeneHue u aHAJIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI TeJa B pe3yJIbTaTe JICUCTBUS HA HETO
JIPYTUX TeJL.

Pemenue 3agay Ha ornpeiesIeHHE MacChl Tea, €ro
00BbEMa U INIOTHOCTH.




[IpoBeneHue u aHaIU3 ONBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTb U3MEHEHUS
CKOpPOCTH TeJIa OT €r0 MacChl

IIPY B3aUMOJIEYCTBUU TEIL.

W3MepeHune Macchl Tenna pa3iudyHbIMU CIOCO0aMu.
OmnpeneneHue MIOTHOCTH TEJA B pE3yJIbTaTe
U3MEpEHHUs ero Macchl U o0beMa

3.3

Cuna. Buab! cun

14

Cuna Kak XxapakTepuCcTHKa
B3aMMOJICHCTBHS TeJl.
Cuna ynpyrocTu 1 3aK0H
I'ykxa. I3MepeHue cuibl

C IOMOIIIBIO TUHAMOMETPA.
SIBIIeHHE TATOTEHHS U CUJIa
TskecTd. Cuiia TSKEeCTH
Ha JIPyTUX IUIaHETaX.

Bec Tena. HeBecomMoCTh.
CiokeHue cHil,
HAIPaBJICHHBIX MO OJHOU
IIPSMOMU.
PaBHOAEHCTBYIOIIAS CHUI.
Cuna tpenus. Tpenue
CKOJIbYKCHUS U TPEHUE
nokost. TpeHue B mpupoae
1 TEXHUKE

M3y4yeHune B3aUMOJICHCTBUS KaK MTPUYHHBI
WU3MCHCHHMS CKOPOCTH TeJla WM ero JeGOopMaIlny.
Onucanue peaqbHbIX CUTYalluid B3aUMOJICHCTBHUS
TEJ C TIOMOIIIBIO MOJIEJICH, B KOTOPBIX BBOJUTCS
MOHATHE U N300paKeHUE CHUIIBI.

W3ydeHne CUiTbl ypyrocTy.

HccnenoBanne 3aBUCUMOCTH CHITBI YIIPYTOCTH

OT YIUIMHEHUS PE3MHOBOTO NTHYPA WX TPy KHHEI
(c moctpoenueM rpaduka).

AHaH3 TPAKTHYECKUX CUTYAIUH, B KOTOPBIX
NIPOSIBIISICTCSI IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msi4a, KPOCCOBOK, BETOK JiepeBa

u Jp.).

AHanu3 CUTYyalluid, CBI3aHHBIX C SIBICHUEM
TATOTEHUSI.

OO0BsacHEeHHE OPOUTATLHOTO IBUKCHUS TIJIaHET

C UCITOJIb30BAHUEM SIBJICHUS TSATOTEHUS M 3aKOHA
WHEPIIHH.

H3mepenue Beca Tena ¢ TOMOMIBIO JUHAMOMETPA.
O060CcHOBaHUE 3TOTO CIIOCO0a U3MEPEHUS.




AHanu3 1 MOJCIIMPOBAHUE SIBIICHUS HEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIa
CJIOJKEHUS CUJI, HAIIPABJIEHHBIX BIOJIb OJHOU
IIPSMOM.

OnpeneneHue BEIMUYNHBI PABHOIEMCTBYIOLIEH
CHIL

M3yuyeHne cuibl TPEHUS CKOJIBKEHUS U CHUITBI
TPEHUS MOKOS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

OT CHJIbI IABJIEHUS U CBOMCTB TPYILLUXCS
ITIOBEPXHOCTEH.

AHanu3 NPakKTUYECKUX CUTyalUi, B KOTOPBIX
IIPOSIBIIACTCA IEVCTBUE CUIIBI TPEHUS,
UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHbILICHUS

WIM yBEJIMYEHHUs (KaTaHUE Ha JIbDKaX, KOHbKAX,
TOPMO’KEHUE aBTOMOOWJIS, UCTIOIb30BaHHUE
MOAIIMITHUKOB, IUIABAHUE BOJHBIX )KUBOTHBIX
u Jp.).

Pemenue 3agau ¢ ucnoip3oBaHueM Gpopmys
JUISL pacueTa CUIIbI TSKECTH, CUIIBI YIIPYTOCTH,
CHUJIBbI TPEHUS

Hroro no pazgeny 21

JlaBieHne TBepPAbIX TeJI, dKUAKOCTEH U ra3oB

4.1 | laBnenue. Ilepenaua 3 Japnenue. CriocoObl AHau3 1 00bSICHEHUE OTBITOB U MPAKTUYECKUX
JIABJICHUSI TBEPJIBIMU YMEHBIIIEHUS U YBEJIUYEHUS | CUTYaIlMi, B KOTOPHIX MPOSBISETCS CUia
TeIaMU, >KUJIKOCTIMU JIaBjicHMS. /laBIeHMe ra3a. | JaBJICHHS.
U ra3zaMu 3aBUCHUMOCTD JaBJICHUS OO6ocHOBaHHKE CITOCOOOB YMEHBIIICHUS




rasa oT oonrema,
TEMIIEPATYPHI.
[lepenaua naBienus
TBEPABIMHU TEIAMH,
JKAIKOCTSIMH M Ta3aMH.
3akon Ilackans

Y YBEJIMUCHUS TaBIICHUSL.
M3ydeHne 3aBUCUMOCTH JaBJICHUS ra3a

0T 00beMa U TEMIIEPATYPHI.

N3yyenune ocoOeHHOCTEM nepenaun 1aBaeHus
TBEPJBIMH TEIAMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHKE PE3yTHTATOB OTBITOB
0COOCHHOCTSIMH CTPOCHHSI BEIIIECTBA B TBEPJIOM,
XKHUJIKOM U Ta3000pa3HOM COCTOSTHHSIX.
DKCIIepUMEHTAILHOE JI0Ka3aTeIhCTBO 3aKOHA
[Tackaus.

Pemrenue 3a7a4 Ha pacyeT JAaBICHUS TBEPAOTO
Tena

4.2

,HaBJIeHI/Ie KHUIKOCTH

3aBHUCHUMOCTD JIaBJICHUS
YKUJKOCTU OT TUTyOUHBI.
ITneBMaTHyecKye MaITUHEL.
I'mopocratuyeckuit
napagokc. CooOmaromuecs
cocyapbl. ['mapaBnnueckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH J1aBIICHUS
KUJAKOCTH OT TIIYOMHBI TOTPYKEHUS U IJIOTHOCTU
HKUIKOCTH.

Hab6mroneHue n 00bsiICHEHHE THAPOCTATUYSCKOTO
napajiokca Ha ocHoBe 3akoHa I[lackars.
N3y4yenne cooOUIaronmxcs CoCy10B.

Pemmenue 3a71a4 Ha pacyueT NaBIEHUS KUIKOCTH.
OObsicHEeHNE TPUHIINTIA IEHCTBUSA
TUAPABINYECKOTO TIpecca, MTHEBMATHIECKUX
MaIIIHH.

AHanu3 1 00bSICHEHNE TPAKTUYECKUX CUTYaLIHM,
JIEMOHCTPUPYIOIIHX MPOSIBIICHHUE JTaBIICHUS
XKUAKOCTH 1 3aKoHa [lackans, Hampumep
MPOLIECCOB B OpraHu3Me Mpu r1yO0OKOBOJHOM
HBIPSTHUT




4.3 | AtmochepHoe AtMmocdepa 3emin DKCcnepUMEeHTAIbHOE 0OHApyKEHHUE
JTaBJICHUE U aTMOC(EpHOE aBJIEHUE. | aTMOC(HEPHOro JaBJICHHUS.
ITpuynHEI CyIIeCTBOBaHUS | AHaMU3 U OOBSICHEHUE OIBITOB U MPAKTHYECKUX
BO3AYLIHON 000JIOUKH CUTYyalui, CBA3aHHBIX C JICHCTBUEM
3emin. OnbitT TopprYeId. | atMoc(EPHOrO AaBIEHUS.
Wsmepenune atmocdepHoro | O6bICHEHHE CYLIECTBOBAHMS aTMOC(EPEI
NaBICHHS. 3aBUCHMOCTb Ha 3eMJIe U HEKOTOPBIX IJIaHETaX UJIH €€
aTMOC(EPHOTO JaBICHUS OTCYTCTBUS Ha Apyrux miaHerax u Jlyne.
OT BBICOTHI HaJl yPOBHEM OObsicHeHNEe U3MEHEHHMSI TUIOTHOCTH aTMOChephl
mops. [Tpubopsr C BBICOTOW U 3aBUCUMOCTH aTMOC(HEPHOTO
JUTSL ©3MEPEHUS JIABJICHUSI OT BBICOTHI.
aTMOC(EPHOT0 TABJICHUS Pemenue 3a1au Ha pacuet aTMocepHOro
JABJICHUSI.
N3yuenue yctpoiicTBa 6apomeTpa-aHepoua
4.4 | lleticTBue JleficTBHE )KUJIKOCTH M Ta3a | JKCIIEPUMEHTAIbHOE OOHAPYKEHHE ICHCTBUS
AKUJKOCTHU U rasza Ha MOTPYKEHHOE B HUX KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TEJIO.
Ha [IOIPYXKEHHOE Teno0. BeiTankuBaromas OrnpeneneHne BHITATKUBAIOIIECH CHUIIBI,
B HUX TEJIO (apxuMenoBa) cuiia. 3aKOH | JIEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

Apxumena. [InaBanue Tei.
BoznyxonnaBanue

B KUJKOCTb.
[TpoBenenue u 0O6Cy)ACHHUE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
BBITAUIKUBAIOIIEH CHJIBI, ICMCTBYIOIICH HA TEIO
B KHUJIKOCTH, OT 00BheMa OTPYKEHHOHN

B )KMJIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
KUJKOCTH.

IIposepxa nesasucumocmu gvlmankusaroueu




cuvl, deticmayroujell Ha meJjio 8 HCUOKOCHU,

om maccwyl meida.

HccnenoBanne 3aBUCUMOCTH Beca Tejia B BOJIE

0T 00beMa OTPYKEHHOH B KUIKOCTh YaCTH TeJa.
Pemenue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
ApxuMena v yCJIOBUS IJIaBaHUS TEJl.
KoncrpynpoBanue apeomerpa

WIA KOHCTPYHPOBAHHUE JIOJAKHU U OTIPEIeIICHUE €€
IPy30T0BEMHOCTH

Hroro no pazgeny
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Padora u MOIIHOCTB. JHEprus

5.1

PaGora n MOITHOCTB

Mexanunueckas padoTa.
MomtHocTh

DKCIEpPUMEHTAIBHOE OIPEETICHNE
MEXaHUYECKOU pabOThI CUIIBI TSKECTH

IIPU NAJECHUU TEJIa U CUJIbl TPEHHUS

IIPY PABHOMEPHOM TIEPEMELIEHNH TEIIA

110 TOPU30HTAJIbHON [TOBEPXHOCTH.

Pacuer MomHOCTH, pa3zBUBaEMOM MPHU MOIbEME
10 JIECTHHUIIE.

Pemenue 3a1a4 Ha pacueT MEXaHUYECKON pabOThHI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIdar, 010K, HAKJIOHHAS
IJI0CKOCTh. [IpaBuio
paBHOBECHS pblyara.
[IpumeneHue npasumia
pPaBHOBECHS pbluara

K 0J10Ky. «30J10TOC

OrnpezneneHue BHIMTPHIIIA B CHIIE IPOCTHIX
MEXaHU3MOB Ha IPUMEpPE pbluara, IMoJBUKHOTO

Y HETIOJIBM>KHOTO OJIOKOB, HAKJIIOHHOM MJIOCKOCTH.
HccnenoBanue yciioBusi paBHOBECHS pblyara.
OOHapyKeHHE CBOMCTB NPOCTHIX MEXaHU3MOB

B Pa3JIMYHBIX UHCTPYMEHTAX U MPUCTIOCOOIEHUSX,
HCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAK¥Ke




npaBwio» Mexanuku. KITJ]
IPOCTBIX MEXAHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY Y TEXHUKE

B KUBBIX OpTaHU3Max.
DKCHEepUMEHTAIbHOE TOKA3aTeIbCTBO PAaBEHCTBA
paboT Mpu MPUMEHEHUU TTPOCTHIX MEXaHU3MOB.
Onpenenenne KII/] Hak1OHHOM MITOCKOCTH.
Peienue 3aa4 Ha mpUMEHEHUE TIpaBUiIa
paBHOBecus priuara u Ha pacuet KI1J]

5.3 | MexaHnueckas 4 MexaHnuueckasi JHEprusl. DKCIEPUMEHTAIBHOE OTpe/IeTICHNE U3MEHECHUS
DHEPrUs Kunernueckas KMHETUYECKON U TIOTCHIIMAJIBHON YHEPTUU TeJa
U MOTEHIMANbHAS SHEPTHsl. | IPH €ro CKaThIBAHWU 110 HAKJIOHHOW TUIOCKOCTH.
IIpeBpamienue onHoro Buaa | opmynupoBaHre Ha OCHOBE UCCIICIOBAHUS
MEXaHHYECKOW SHEPTUH 3aKOHA COXpPAaHCHUS MEXaHWYCCKON SHEPTHUH.
B Ipyroii. 3aKOH OO6cyxaeHue rpaHul] MPUMEHUMOCTH 3aKOHa
COXpaHEHUs SHEPTUH COXpaHEHUS YHEPTHH.
B MEXaHUKE Perrenue 3a7a4 ¢ UCMIOIB30BaHUEM 3aKOHA
COXpaHEHUS SHEPTUH
Hroro 1o pazaeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB IIO TTPOI'PAMME




8 KJIACC

Ne HaunmeHnoBanue KomnuectBo | IIporpammuoe conepkannie | OCHOBHBIE BUIBI ICATEIHLHOCTH 00YJaIOIIUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOro npeaMeTa
TensioBbie ABJICHUS
1.1 | Ctpoenue u cBOCTBa 7 OCHOBHBIE TTOJIOKEHUS HabmrofeHre u HHTEpIpeTaIHsl OMBITOB,

BCIICCTBA

MOJIEKYJISIPHO -KUHETUYECKOM
TEOPUU CTPOEHHUSI BEILIECTBA.
Macca u pa3mepsl aTOMOB

1 MOJIEKyJl. OTbITHI,
MOATBEPKAAIOIINE

OCHOBHBIE ITOJIOKEHUS
MOJIEKYJIIPHO -KUHETUYECKON
TEOPHH.

Mopenu TBEpIOro, KUIKOTO
¥ ra3000pa3HOro COCTOSTHUM
BEILECTBA.

Kpucramumueckue

U amop(HBIE Tena.
OOBsICHEHHE CBOMCTB I'a30B,
JKUJIKOCTEN U TBEPJIBIX TEJ
Ha OCHOBE IOJI0KEHUN
MOJIEKYJISIPHO -KHHETUYECKOU
teopun. CMaunBaHue

U KalWISIPHBIE SIBJICHUSL.
TermmoBoe pacmpeHue

Y C)KaTHE

CBUJICTEILCTBYIONIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHH BEIIIECTBA: OMBITHI C PACTBOPECHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o oleHMBAHUIO KOJTHMYECTBA
aTOMOB WJIM MOJIEKYJI B €JIUHUIIC 00beMa
BEIIECTBA.

AHau3 TeKCTa APEBHUX aTOMHUCTOB (HAIIpUMeED,
¢dbparmenTta nosmsl Jlykpenus «O npupoje
BeIle») ¢ M3JI0KEHUEM 000CHOBAaHUM aTOMHOMN
TUIIOTE3BI (CMBICIIOBOE YTCHHE).

OreHka yOeIuTeIbHOCTH STUX 000CHOBAHMIA.
OObsicHeHrEe OPOYHOBCKOTO IBH)KEHUS, SIBIICHUS
muby3un 1 pazaTudril MEXTy HUIMU Ha OCHOBE
ITOJI0’KEHUN MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH CTPOEHUS BEIIECTBA.

OObsicCHEHNE OCHOBHBIX PA3JIMYUNA B CTPOCHUH
ra30B, )KUJIKOCTEH U TBEPJIBIX Tell

C UCITOJIb30BAaHUEM TOJI0KEHUI MOJICKYJISIPHO-
KHMHETUYECKOW TEOPHUH CTPOECHUS BEILIECTBA.
[IpoBeneHre OMBITOB MO BHIPAIITMBAHUIO
KPUCTAJUTIOB TIOBAPEHHOM COJIM WJIM caxapa.




[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JIEMOHCTPUPYIONIUX KAWUIAPHbBIC SIBJICHUS

U SIBJICHHE CMAYUBaHMUS.

OOBsiCHEHHE POJIH KaTUJUISIPHBIX SBICHUN

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6ntonenue, nposesieHre U 0ObSICHEHUE
OIIBITOB MO HAOIIOAECHHUIO TEIIJIOBOI'O
pacuIMpeHus ra3oB, JKUJIKOCTEH U TBEPIBIX TEJL.
OOBsicHeHHE COXpaHEeHUsT 00beMa TBEPIBIX Tell,
TEKYUYeCTH KUJIKOCTH (B TOM UUCIIC, PA3HUIIBI

B TEKYYECTH JIJI PA3HBIX KUIKOCTEH),
JTaBJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHHS BO3JlyXa OT €ro o0bema
Y HarpeBaHUs WIM OXJIAKJICHUS, U X
00BbsSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YYCHHUS.

AHaJIU3 MPAKTUYECKUX CUTYallUM, CBA3aHHBIX
CO CBOMCTBAMH Ia30B, )KUJIKOCTEN U TBEPABIX TEIl

1.2

TermnoBbeie TPOLECCHI
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Temneparypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JIBH>KEHUS
yacTull. BHyTpeHHs4
sHeprus. CrocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTUHU: TeIUIonepeiaya

U COBEpILIEHHE paOOTHL

O6ocHOBaHWE TTPaBUII U3MEPCHHS TEMIIEPATYPHI.
CpaBHEHME pa3IUYHBIX CIIOCOO0B U3MEPEHUS

Y IIKaJ TEMIIEPATYPHI.

Habmronenue u 0o0bsICHEHNE OIBITOB,
JIEMOHCTPUPYIONTUX U3MEHEHUE BHYTPEHHEH
SHEPIrUU TeJla B Pe3yJbTaTe TeIIonepeaun

Y pabOThI BHEIIHUX CHUJL.

Habmronenre n 00bICHEHHE ONBITOB,




Buabl Teronepenayu:
TEIJIONPOBOHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonnuecTBO TEMIOTHI.

Y nenpHast TEIIOEMKOCTh
BemecTBa. TermnooOMeH

U TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. [LmaBiaenue

U OTBEPJ/ICBAHUC
KPUCTAJUTUYECKHUX BEIECTB.
VY enbHas TemioTa
TIJIABJICHUS.
[TapooGpazoBanue

U KoHeHcalus. McnapeHue.
Kunenue. Y genpHas
TEIJIOTa MapooOpPa30BaAHMUS.
3aBUCUMOCTH TEMIIEPATYPbI
KHTICHUS OT aTMOC(HEPHOTO
JTaBJICHUS.

BnaxuocTts Bo3ayxa.
DHeprus TOIIMBA.

VY nenpHas TeniaoTa
CrOpaHwusl.

[TpuHuUnBl padbOTHI
TeraoBbIX aBurarenei KI1J]
TEIJIOBOTO JIBUTATES.

o0CyXIeHHE MPAKTHYCCKUX CUTYaINH,
JEMOHCTPUPYIOIIHNX PA3TUIHBIC BUIBI
TEIUIONePEAaUn: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3JTYUYCHHE.

HccnenoBanue siBJICHUS TETUIOOOMEHa

IIPY CMCIIIMBAHUY XOJIOAHOU U TOPSYCH BOJIBI.
HaOiroieHre yCTaHOBJICHHS TEILIOBOTO
PaBHOBECHS MEXKy TOpsSYEH U XOJIOAHOUW BOJION.
Omnpenenenue (M3MEPEHUE) KOJIMIECTBA
TEIUIOTHI, MTOJIYYCHHOTO BOJIOW IPH TEINTIO0OOMEHE
C HarpeThIM METAJUTMYCCKUM ITUITHHIPOM.
Onpenenenue (MU3MEpEeHUE) yIAETbHOU
TEMJI0EMKOCTH BEIlIEeCTRA.

Pemenue 3a1a4, CBSI3aHHBIX C BHIYUCICHUEM
KOJIMUECTBA TEIJIOTHI U TETNIOEMKOCTH

IPHU TETUIO0OOMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
UCIOJIb30BaHUS TETIJIOBBIX CBOMCTB BEIIECTB

¥ MaTEpHUAJIOB, HATIPUMED, B IEIAX
DHEPTOCOCPEKEHNUS: TETUIOU3OJISAIIHS,
sHEprocOeperaronye KpoIiy,
TEPMOAKKYMYJISTOPHI U T. II.

HabGntonenue siBeHnit ucnapeHust

Y KOH/ICHCAIIHH.

HccnenoBanue mporecca ncrnapeHus
Pa3IUYHBIX JKUAKOCTEM.

OOBsiICHEHUE SIBICHHUI NCTIAPCHIS




TermnoBble ABUTATENN

Y 3aI1Ta OKPYKAIOILIEH
Cpenpl.

3aKOH COXpaHEHHUs

Y IPEBPAIICHUS SHEPTUH
B TEIUIOBBIX MPOIIECCaX

Y KOHJICHCAIllU1 HA OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUEHHUSI.

Habmonenue u o0bsiCHEHUE Mpoliecca KUIEHMS,
B TOM UYHMCJIE 3aBUCUMOCTH TEMIIEPATyphI
KUIICHUS OT JaBJICHUSI.

Omnpenenenue (M3MepeHNE) OTHOCUTETLHOMN
BJIQXKHOCTHU BO3/1yXa.

Habumronenue npoiiecca mjiaBjieHus
KPUCTAJUTMYECKOT O BEIlleCTBa, HAIPUMeED, JIb/a.
CpaBHeHUE MPOLIECCOB IJIaBICHUS
KPUCTAIUTMYECKUX TeJl U pa3MIrdyeHus

IIpU HarpeBaHUU aMOP(HBIX Tell.

Onpenenenue (M3MEPEHUE) yI€IbHON TETIOTHI
TUTABJICHUS JIbJIA.

OObsicHEHUE SIBICHUM TI1aBICHUS

U KPUCTAJUTU3AlUKA HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YYEHUSI.

Pemenue 3aa4, CBA3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIUIOTHI B IIpolieccax
TEIUIONepEeAauy MPH TUTABICHUH

Y KPUCTAJUTH3AIMY, UICTIAPEHUH U KOHJICHCAIIUH.
AHanu3 CUTYyaIil MPakKTHYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HaIpuMep, MOJTYyYEHHUE CBEPXUUCTHIX
MaTepuasoB, COJIEBasi FPesiKa U Jp.

AHanu3 paboThl U 00BSICHEHUE TPUHIUIIA
JEUCTBHS TEIJIOBOTO JIBUTATEISL.




Brruncnenue KkoamyecTsa TEMIOTHI,
BBIJICJISIFOLETOCS IPU CTOPAHUHU PA3ITUYHBIX
BUA0B ToruuBa, U KIIJ[ nBurarens.
OO0cykIeHHe SKOJTOTUUECKUX MOCIEACTBUN
HCTIOJIb30BAHUS JBUTATENECH BHYTPEHHETO
CrOpaHMs, TETUIOBBIX U THAPOIIIECKTPOCTAHIIUN

Uroro no pazgeny
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3J'leKTpI/I‘-leCKI/Ie U MAaTrHUTHBIC ABJICHUA

2.1 | DnexTpudeckue
3apsbl.

3apsKeHHbBIE TENa

U UX B3aUMOJIECHCTBUSA

7

DIeKTpU3alus Tedl.

JIBa poaa 3JIeKTpUIECKUX
3apsanoB. Bzaumoperncteue
3apsKEHHBIX TEJl.

3akoH KysnoHa (3aBUCUMOCTb

CHUJIbI B3aUMOJIEUCTBUS
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3apAJI0B

U PACCTOSIHUS MEXTY
TEJIaMH).
DIEKTPUUECKOE TIOJIE.
HanpsixeHHOCTD
AIEKTPUYECKOTO TOJIS.
[IpyHIMI cyniepno3unuu
AIEKTPUUECKUX TTOJIEH

(Ha KAYECTBEHHOM ypPOBHE).

Hocurenu snextpruecknx
3apsa0B. DIEMEHTapPHBIN
AIEKTPUYECKUM 3apsil.

HaGnroneHue v mpoBeieHrEe OBITOB

T10 BJICKTPU3AIUU TEJI IPU COMPUKOCHOBEHUH

Y UHIAYKIMEH.

Habaronenue n oObsicHEHHE B3aUMOIEHCTBUS
OJTHOMMEHHO Y Pa3HOUMEHHO 3aps>)KEHHBIX TEl.
OOBsiCHEHHE TPUHITUTIA ICHCTBUS AJIEKTPOCKOIIA.
OOBsiCHEHHE SIBIICHUM JICKTPU3ALINH

MIPY CONPUKOCHOBEHUH TEJI U UHAYKIIUEH

C MCIOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIIEKTPUYECKUX 3aPsAI0OB B BEIIECTBE.
Pacno3naBaHue u 00OBSICHEHUE SIBICHUMN
AJIEKTPU3ALIMU B TOBCEIHEBHOM )KU3HU.
Haobnronenue u 00bsICHEHHE OIBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHECHUS
AJIEKTPUUECKOTO 3apsa.

HaOmtoeHre onbITOB O MOASIUPOBAHUIO
CUJIOBBIX JINHUM 3JIEKTPUUECKOTO TTOJIA.
HccnenoBanue neHCTBUS SJIICKTPUIECKOTO MO
Ha MPOBOJHUKU U JTUDJICKTPUKH




Ctpoenue aToma.
[IpoBonHuKH

U JUDJIEKTPUKH. 3aKOH
COXpaHEHMS IIEKTPUUYECKOTO
3apsaa

2.2

IlocTosHHBIN
BJIEKTPUYECKUH TOK
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DIIEKTPUUYECKUN TOK.

Y cnoBus CylecTBOBaHUS
AJIEKTPUUYECKOTO TOKA.
HcTouynnku MOCTOSTHHOTO
ToKa. JlelcTBus
AJIEKTPUUYECKOTO TOKa
(TemioBOE, XUMHUYECKOE,
MAarHuTHOE).
DIEKTPUYECKU TOK

B )KMJIKOCTSIX U razax.
DIIeKTprUYECcKas LEIb.
Cuita Toka. DIeKTprUIecKkoe
HaIpsKEHUE.
ConpoTtuBiieHHE
IIPOBOJHUKA. Y IEJIBHOE
CONPOTHUBIICHUE BELIECTBA.
3akon OMa i1 yyacTka
nend. [locinenoBareaprHOE
Y MapajuielIbHOE COeIMHEHUE
MIPOBOJTHUKOB.

Pabora u MomHoCTh
AIEKTPUYECKOTO TOKA.

Hab6ntoneHue pa3nuvHbIX BUJIOB JICUCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B TOBCETHEBHOM KU3HMU.
Haburonenre BO3HHKHOBEHUS Ta30BOT0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B KHUJIKOCTH.

COopKa 1 UCTIBITAHHE IIEKTPUUECKON LIEeTTH
MOCTOSIHHOTO TOKA.

H3mepeHue cuibl TOKa aMIIEPMETPOM.
H3mepeHue 37eKTpUUeCKOT0 HapsiKEHUs
BOJIbTMETPOM.

[IpoBenenue u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTh
AIIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €r0 JUIAHBI, IUIOIAIN ITOIIEPEYHOr0 CEUEHUS
Y MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
IIPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT CONPOTHUBIICHUS PE3UCTOPA U HATPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka npaBuiia CJI0KEHUS HANPSIKEHUN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.




3akoH J[xxoyns—Jlenua.
DIIEKTPUUYECKHUE 1IETTH

U IOTpeduTeNnu
3JIEKTPUYECKON YHEPIUU
B ObITy. KopoTkoe
3aMbIKaHUE

[IpoBepka mpaBuia i CUJIbI TOKA

MIPU MapAILICIIbHOM COCIMHEHUH PE3UCTOPOB.
AHanu3 cuTyauui Nocjie10BaTeIbHOTO U
MapajIeIbHOr0 COEAUHEHUS TPOBOTHUKOB

B JJOMAIIIHUX AJIEKTPUUECKUX CETSIX.

Pemenne 3aaau ¢ ucnonb3zoBaHuem 3akoHa Oma
u GopMyIT pacyeTa dJIEKTPUIECKOTO
CONPOTUBIICHUS TIPH MOCIIEI0BATEILHOM

Y MapajuieIbHOM COECIMHEHUU TTPOBOTHUKOB.
Omnpenenenue padOTHI AIEKTPUUECKOTO TOKA,
MIPOTEKAIOIIETO YEPES PESUCTOP.

OnpeniesieHue MOIIIHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJIEJISIEMOM Ha PE3UCTOPE.

HccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKA YEPE3
JAMIIOYKY OT HANPSIKEHUSI HA HEMl.
Omnpenenenue KIIJ[ narpesarens.
HccnenoBanue npeodpa3oBaHus YHEPTUU

IIPU MOJIbEME IPy3a IEKTPOJBUTATEIIEM.
OObsicHEHUE YCTPONCTBA M IPUHITUTIA IEHCTBUS
JIOMAIIHUX 3JIEKTPOHATPEBATENIbHBIX TPUOOPOB.
OObsicHEHNE TPUYMH KOPOTKOTO 3aMbIKAHUS

Y TIPUHIUIIA TEUCTBUS IIJIABKUX
MPEAOXPAHUTENICH.

Pewenue 3aaa4 ¢ HCIIOJIB30BAHMEM 3aKOHA
Jxoyns—JIenna

2.3

MarHuTHBIC SIBICHHUS

TlocTOsTHHBIE MATHUTHI.
B3aumoaencTBue

HccnenoBanyue MarHuTHOTO B3aMMOJIEUCTBUS
MMOCTOSSHHBIX MArHUTOB.




MMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe nojJie.
MarunuTHOE 110JIe 3eMIIH

1 €T'0 3HAaUCHHE JIJIS KU3HHU
Ha 3emuie. OnbIT Dpcrena.
MarsuTtHoe noJjie
3JIEKTPUYECKOTO TOKA.
[Ipumenenune
3JIEKTPOMArHUTOB

B TeXHUKE. [[ericTBHE
MarHUTHOTO TTOJIS

Ha IPOBOJIHUK C TOKOM.
DIIEKTPOIBUTATENh
IMOCTOSTHHOT'O TOKa.
Hcnonn3oBanue
AJIEKTPOABUTATEIICHT

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTrO MOJIsl TOCTOSTHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3ICICHUH.
HccnemoBanue MarHMTHOT'O B3aMMOCHCTBUS
MMOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJISl TIOCTOSHHBIX
MarHuTOB IIPU UX OOBETUHEHUH U Pa3/ICTICHUH.
[IpoBeneHne ONBITOB MO BU3yaTU3AIUHU MOJIS
MMOCTOSIHHBIX MarHuTOB.

N3ydeHue siBICHUS] HAMarHU4MBaHUS
BCIIIECTBA.

HccnenoBanue 1eMCTBUS SIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX
3aBUCUMOCTb CHJIbI B3aUMOACHCTBUA KaTYIIKH
C TOKOM ¥ MarHuTa OT CWJIbl U HalPaBJIECHUS TOKA
B KaTyIIKeE.

AHaJIu3 CUTyaluil MPaKTUYECKOT0 IPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYCCKHUX
YCTPONCTBAX, MPOMBIIIUICHHOCTH, METUIINHE).
N3yueHune nericTBUS MArHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.

N3ydenue AencTBUS 3JIEKTPOABUTATENIS.
N3mepenune KII/I anekTpoaBuratenbHOM

YCTaHOBKH.
Pacno3zHaBaHue u aHaIU3 pa3IUIHbIX
MIPUMEHEHU AIEKTPOJIBUTaTENEH

(TpaHcTOpT, OBITOBBIE YCTPOUCTBA U JIP.)




2.4 | DnexTpoMarHuTHas
WHIYKIUS

Omneiter ®apanes. SBnenne
3JIEKTPOMAarHUTHOM

uHaykuu. IIpasuio Jlenna.

DIIEKTPOreHepaTop.
CnocoObl osTy4eHusl
3JIEKTPUYECKOU DHEPIUH.
DIIEKTPOCTAHIIUH

Ha BO300OHOBIISIEMbBIX

OMnBITHI IO HCCJICOAO0BAaHUIO SABJICHUA
3J'I€KTpOM3,FHPITHOI>1 HHAYKOWHW: UCCIICA0OBAHHNC
W3MECHCHUM 3HA4YCHUS U HarpaBJICHUA
HHAYKOOHOHHOI'O TOKa

UCTOYHHUKAX SHEPTUU
Uroro o pazgeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




9 KJIACC

No HaumenoBanue Komnuectso | IIporpammuoe cogepkanue | OCHOBHBIC BUJIBI ACATEILHOCTH O0YUAOITUXCS
/o pa3zesioB U TeM 4acoB
y4eOHOro npeaMeTa
Mexanuveckue siBJICHUA
1.1 | Mexanuueckoe 10 MexaHnyeckoe IBUKEHHUE. AHanu3 1 00CYXKJeHHUE PA3TUIHBIX TPUMEPOB

JIBAYKEHHUE U CIIOCOOBI
€ro OIMUCaHU

MarepuanbHas TOUKa.
Cucrema otcuera.
OTHOCHUTENIBLHOCTh
MEXaHUYECKOTO JIBUKEHHUSI.
PaBHOMEpHOE
NPSMOJIMHENHOE IBUKEHHUE.
HepaBromepHoe
NPSMOJIMHENHOE IBUKEHHUE.
CpenHsisi 1 MTHOBEHHAs
CKOPOCTb TeJa NpH
HEPAaBHOMEPHOM JIBUKECHUU.
Yckopenue.
PaBHOyCKOpEHHOE
IPSIMOJIMHENHOE IBUKECHUE.
CBoOonHOE TIazicHue.
Omnpitel [Nanumnes.
PaBHOMEpHOE NBHKEHNE

10 OKPYKHOCTH.

[Tepuon n wactora
obparenus. Jlnneinas

Y yTJIOBasi CKOPOCTH.

MEXaHUYECKOTO JIBUKEHUSI.

OO6cyxIeHre rpaHull IPUMEHUMOCTH MOJIEIH
«MaTepuabHas TOUKay.

Onucanre MEXaHMYECKOTO JIBHYKCHUS
pas3IMuHbIMU cioco0amu (ypaBHEHHUE, TaOIUIIA,
rpaduk).

AHanu3 )KU3HEHHBIX CUTYallUN, B KOTOPBIX
MPOSBIIAETCS OTHOCUTEIIBHOCTh MEXaHHUYECKOTO
JIBUKCHHUSL.

Habmronenne MexaHn4ecKoro ABUKEHUS Tela
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCYETA.
CpaBHeHUE NTyTEN U TPACKTOPUIN JBUKECHUS
OJIHOTO U TOTO K€ T€JIa OTHOCUTEJIBHO Pa3HbIX
TE€J OTCUETA.

AHanu3 tekcta ['anunes 00 OTHOCUTEIbHOCTH
JIBMYKEHUST; BBITIOJIHCHHUE 33/ IaHUH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

OmnpeneneHue cpeaHeN CKOPOCTH CKOJIbKEHUS
Opycka WiIH ABM)KCHHS IIIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyXJIeHHE CI0CO00B




[lenTpocTpeMUTeNbHOE
YCKOPEHUE

MPUOIMIKEHHOTO ONIPEACICHUSI MTHOBEHHOM
CKOpOCTH.

Ornpenenenue CKOpOCTH paBHOMEPHOTO
JBIDKECHUS (IIapUKa B KUIKOCTU, MOJACIH
AIEKTPUUYECKOT0 aBTOMOOWIIS U T. I.).
Onpenenenue nyTH, MPOKWICHHOTO 33 JaHHbBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TEJa

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
JIBOKEHUSI OT BPEMEHH.

OO6cyxIeHre BO3MOKHBIX TIPUHITUTIOB
JEeUCTBUS MPUOOPOB, U3MEPSIOIINX CKOPOCTh
(cnuaoMeTpoB).

Brlunciienue 1yt U CKOpOCTH pH
PaBHOYCKOPEHHOM IPSAMOJIMHEUHOM JBUKECHUU
Tea.

OnpezneneHue NpoMIeHHOrO MyTH U YCKOPEHUS
JIBMKEHUS TeJa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH paBHOYCKOPEHHOT'O ITPSMOJIMHEMHOTO
JBU)KEHUS TENA OT BPEMEHMU.

IIposepxa cunomeswvi: eciu

npU pagHOyCKOPEHHOM OBUNCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYemmuulx yuce’, mo
COOmMBEemcmayoujue NPOMeNCYmKU 8pemeHu
00UHAKOBYIL.

OnpeneneHue yCKOpEeHUs Telia

IIPY PAaBHOYCKOPEHHOM JBHKECHUU




10 HAaKJIOHHOM INIOCKOCTH.

N3mepenue neprojia M 4acTOThl 0OpaIleHus
TeJa MO OKPY>KHOCTH.

OrnpeneneHne CKOpoCTH paBHOMEPHOTO
JIBOKEHUS Teja MO0 OKPYKHOCTH.

Peuienue 3a1a4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JIBUXKEHUS pa3IMYHbIX BUIOB.
Pacno3naBanue u mpuOIMKEHHOE OTTUCAHUE
Pa3IMYHBIX BUJIOB MEXaHUUECKOTO JBUKECHUS
B IIPUPOJIE U TEXHHUKE (Ha MpUMepax CBOOOTHO
MMaJIaroIINX TEN, IBMKCHUS JKUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U JIP.)

1.2

B3aumoneiictBue tei

20

[Tepseblii 3akoH HproTOHA.
Bropoit 3akon HerotoHa.
Tperuit 3akon HproToHA.
[IpuHUMI cyrnepno3unuu
CUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHUS CKOJIbKEHUS, CUJIa
TPEHUS IOKOS, IPYTHUE BUJIbI
TpEeHUsL.

Cuiia TS>KeCTH U 3aKOH
BCEMUPHOTO TATOTEHUSI.
Yckopenue cBoOOIHOTO
najeHus. /J[BrkeHue miaHer

HaGmronenue n 06CyxieHre onbITOB

C IBIDKEHUEM TeJIa IPH YMCHBIIICHUH BIIASTHHS
JIPYTHX TeJ, MPEMATCTBYIOMNX JBHKCHHIO.
Amnanns tekcra ['anuiest ¢ onmucaHuem
MBICJICHHOT'O SKCIICpUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBHITIOJTHCHHUE 3aJJaHUM 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyxJIeHre BO3MOYKHOCTH BBITIOTHEHUS
3aKOHA MHEPIIUU B PA3IUYHBIX CHCTEMax
OTCYETa.

Hab6mronenne u oOCcyXaecHNE MEXaHHUICCKUX
SIBJICHUH, TIPOUCXOSAIINX B CHCTEME OTCUCTA
«Temexka» pu ee paBHOMEPHOM




Bokpyr Counnna. [lepBas
KOCMMYECKasi CKOPOCTb.
HesecomocTs 1 neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AOCOIIOTHO TBEPAOE
Teno. PaBHoBecue TBEpAOTO
TeJa C 3aKPENJIEHHON OChIO
BpauieHus. MOMEHT CHUIIBL.
LenTp TsxecTn

U YCKOPEHHOM JIBH>KEHHH OTHOCUTEIBHO
KaOuHeTa (HU3UKU.

JIeicTBUsL C BEKTOPaMHU CHJI: BBIIIOJHEHUE
3aJIaHuM 1O CJIOKEHHUIO U BBIUUTAHUIO
BEKTOPOB.

Habntonenue u/uiv npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIIHNX 3aBUCUMOCTh YCKOPEHUS
Tesa OT MPUJIOKEHHON K HEMY CHJIbI U MACChI
Tena.

AHau3 1 00bSICHEHUE SABJICHUN
C UCTIOJIL30BaHNUEM BTOPOTro 3akoHa HeroToHa.

Pemienue 3aa4 ¢ UCI0JIb30BAHUEM BTOPOTO
3akoHa Hpl0TOHA M MpaBuUiia CIOXKEHUS CUJL.
OrnpeniesieHue )KECTKOCTH NPYKUHBI.

AHanu3 CUTyalui, B KOTOPBIX HAOIIOIAr0TCSI
ynpyrue aedopManuu, 1 uX 00bsICHCHHE

C UCIOJIb30BaHUEM 3aKoHa ['yka.

Pemienue 3a1a4 ¢ uCnosib30BaHUEM 3aKoHa | 'yka.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS
CKOJIb)KEHHUS OT CHJIbl HOPMAJIBHOTO JTIaBJICHHUS.
OOcyxIeHre pe3yJIbTaTOB UCCIICI0BaHUS.
Omnpenenenue kodhPuIeHTa TPEHUS
CKOJIBKCHHS.

N3mepenne Cuiabl TpeHUs MOKOSI.

Pemenue 3a1ad ¢ UCNoab30BaHUEM (POPMYITBI
JUJISL CHUTBI TPEHHS CKOJIB)KCHUS.

AHanu3 IBMKEHUS TeJl TOJIBKO MO/ ICUCTBUEM




CHJIBI TSDKECTH — CBOOOTHOTO MaICHUS.
OOBsiICHEHNE HE3aBUCUMOCTU YCKOPEHUS
CBOOOIHOT'O MAJICHHS OT MACCHI TEJA.

O1eHKa BEJIMYMHBI CUIIBI TATOTCHMS,
JNIEUCTBYIOLLIEN MEXAY ABYMS TeJIaMH

(711 pa3HBIX Mace).

AHanu3 IBMKEHUS HEOECHBIX TEJl

IOJT J€MUCTBUEM CHJIBI TATOTCHUS

(C MCITOJIb30BaHUEM JOTIOTHUTEIBHBIX
HMCTOYHUKOB MHGOPMAIIUN).

Penrenue 3ama4 ¢ uCnoabp30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTCHUS U (DOPMYIIBI

JIJIS1 pacueTa CUJIbI TAKECTH.

AHaJIN3 OpUTMHATBHOTO TEKCTA,
OMUCHIBAIOIIETO MPOSBICHUS 3aKOHA
BCEMHUPHOIO TATOTECHUS; BHITIOJHEHUE 33 JaHU I
10 TEKCTY (CMBICJIOBOE UTCHUE).

HaGmronenue n 06CykaeHre OmbITOB

110 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBIDKCHUH.

AHau3 yCJI0BUN BOSHUKHOBEHUSI HEBECOMOCTH
U TIEPETPYy3KHU.

Pemenue 3a1a4 Ha ornpe/iesieHUe Beca Teja

B PA3JIMYHBIX YCIIOBUSX.

AHanu3 cuJl, AeUCTBYIOIINUX HA TEJIO,
MOKOSIIIIeecs] Ha OIope.

OrnpeneneHue EHTpa TSHKECTH Pa3IudHbBIX Tell




1.3.

3aKOHBI COXPAHEHUS

10

Nmnynsc tena. U3menenue
UMILyJibca. IMIyJibc CUIIBI.
3aKOH COXpaHEHUS
uMIyJibca. PeaktuBHoe
JBUKEHUE.

Mexanuueckas pabora

¥ MOIIHOCTb. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBA3b SHEPTUU

u paboTsl. [loTeHnnanbHas
SHEPrus Tena, HOIHITOro
HaJl TOBEPXHOCTHIO 3€MJIH.
[ToTeHunanbHast SHEPrUs
CKATOM MPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETUUYECKOU
DHEPTHUH. 3aKOH COXPaHECHUS
MEXAHUYECKOU SHEPTUU

Hab6ntonenue u 00CyX1€HUE ONBITOB,
JIEMOHCTPUPYIOIIUX MIepejady UMITYJIbca

P B3aUMO/ICHCTBUU TEJI, 3aKOH COXPaHCHUS
UMITYJIbCa MIPU a0COJIFOTHO yIIPYTOM

Y HEYIIPYTrOM B3aUMOJICHCTBUU TE.

AHanu3 CUTyaluil B OKpYKarolen Ku3HU

C UCIIOJIb30BAHUEM 3aKOHA COXPAHECHUS
UMITYJIbCa.

Pacmno3naBanue sBJICHUS PEAKTUBHOTO
JIBIDKCHHMS B TIPUPOJIC U TEXHUKE.
[IpuMeHeHne 3aK0HA COXPAHECHHS UMITYJIbCA
JUISL pacdeTa pe3yJIbTaTOB B3aUMOICUCTBUS TEI
(Ha mpuMepax HEYNPYTroro B3auMOAECTBYUS,
YIPYToro LEHTPAIBHOTO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBH)KHO).

Pelrenne 3a1ad ¢ MCHOJIb30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCa.

Omnpenenenue pabOTHI CUIIBI YIPYTOCTH

[P NOJBEME TPy3a C UCIOIb30BAaHUEM
HETMOJABUKHOTO U MOJABUKHOTO OJIOKOB.
N3mepenne MOIHOCTH.

N3MepeHne noTeHIMaIbHOM Y3 HEPTHUH YIIPYTO
nehOpMUPOBAHHOMN MPYKUHBI.

N3MepeHne KNHETUYECKON SJHEPTHUH TEJIa

MO JJIMHE TOPMO3HOIO MYTH.
DKCIEepUMEHTAIIbHOE CPAaBHEHHE U3MEHEHUS




MOTCHUUAIBHOU U KHHETUYECKOM DHEPTUM TENa
IIpY JIBUXKEHUHU 110 HAKJIOHHOM IUIOCKOCTH.
OKCIIepUMEHTAJIbHAs IPOBEPKaA 3aKOHA
COXpPAaHEHHUs MEXaHUYECKOU DHEPIUU

pu CBOOOJIHOM MaJICHUU.

IIprMeHeHne 3aK0Ha COXpaHEHUS
MEXaHUYECKOU SHEPIUM IS pacyera
IIOTEHLIMAJIbHOW U KUHETUYECKOU DHEPIUH Tea.
Pewienue 3a1a4 ¢ UCIIOJIB30BAHUEM 3aKOHA
COXPAaHEHUsI MEXaHUYECKON YJHEPTUH

Hroro no pazgeny
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MexaHuuecKkue KoJ1e0aHusl ¥ BOJTHBI

2.1

Mexaanueckue
KoJicOaHUs

7

KonebarensHoe ABMKEHHE.
OCHOBHBIE XapaKTEPUCTUKH
KOJIeOaHUM: TIEPUOI,
4acToTa, aMIUIUTYAA.
MaremaTrueckui u
MPY>KUHHBIA MasITHUKHU.
[IpeBpaienue 3Heprun
pu KoJieOaTeIbHOM
JIBU>KEHUU.

3aryxaromme KojaeoaHusl.
BeinyxaeHHbIC KOTCOaHUs.
Pe3onanc

HaOmronenue koxebauuii moa JeiiCTBUEM CHUIT
TSOKECTU U YIIPYTOCTU U OOHAPYKECHHE
MO00HBIX KOJICOAHHM B OKPYIKAIOIIIEM MHUPE.
AHanu3 kojie0aHM rpy3a Ha HUTH

Y Ha MPY>KUHE.

OmnpeneneHue 4acTOThl KoJIeOaHUM
MaTeMaTUYE€CKOIr0 U MPYKUHHOT'O MasITHUKOB.
HaOnronenve u 00bICHEHUE SIBJICHUS
pe30HaHca.

HccnenoBanne 3aBUCUMOCTH MIEPUOIA
KoJIeOaHUM MOABEIICHHOTO K HUTH Tpy3a

OT JUJIMHBI HUTH.

[IpoBepka HE3aBUCUMOCTH MEPHOIa KOJIeOaHMI
rpy3a, NOABEIIEHHOIO K JIEHTE, OT MaCCHI Ipy3a.
HaOmronenue u 0o0CyXJ1€HUE OIBITOB,




JIEMOHCTPHUPYIOIIHUX 3aBUCUMOCTD TIEPUOIA
KOJIcOaHMIA TTPYKUHHOTO MasITHUKA OT MACChI
Ipy3a U KECTKOCTH MPYKUHBI.

IIprMeHeHre MaTEMaTUYECKOT O

Y MPY>KHHHOT'O MAsTHUKOB B KAUE€CTBE MOJICIICH
JUTS ONTCaHUS KOJeOaHUi B OKpYKaOIIEeM
MUpE.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHHEM
WJIA OTICHKOW 9acTOTHI (TIeproia)
KoJie0aHuH.

Hsmepenue ycxopenus c60000H020 nademust

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpononbHbIe

Y TIOTIEPEYHbIC BOJIHBI.
JImiHa BOJTHBI M CKOPOCTH €€
pacnpocTpaHCHUS.
MexaHn4eCcKue BOJTHBI

B TBEPJ/IOM TeIIE,
CECMUYECKUE BOJIHBI.
3ByK. [ poMKOCTB 3ByKa

¥ BbICOTa ToHA. OTpakeHue
3Byka. Ma(ppa3ByK

U yJIBTPa3BYK

OO6Hapy:KeHHe U aHAJIU3 BOJTHOBBIX SIBICHUM
B OKPY>KaIOIlleM MHpE.

Hab6mronenue pacnpocTpaHeHus PO0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJIEIIN)

U 00HaApyKEHUE aHAJIOTUYHBIX BUI0B BOJIH

B NpUpo/ie (3BYK, BOJHBI Ha BOJIE).
Brruncrienre AMHbI BOJTHBI K CKOPOCTH
pacrnpoCcTpaHeHUs: 3BYKOBBIX BOJIH.
DKCNEepUMEHTAIIBHOE OTNpPEeIeTICHUE TPAHHUIL
YaCTOTHI CIBIIINMBIX 3BYKOBBIX

KoJIeOaHuH.

HabGntonenre 3aBUCMMOCTH BBICOTHI 3BYKa

OT 4acTOTHI (B TOM YHUCJIE, C UCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).
Hab6ntonenue u o0bsicCHEHUE SIBIICHUS
aKyCTUYECKOT0 PE30HAHCA.




AHann3 OPUTMHAIBHOTO TEKCTA, OCBALIEHHOTO
UCIIOJIb30BaHUIO 3BYKa (WM YJIbTPA3BYKa)

B TEXHUKE (IXOJIOKAIUs, YIbTPA3BYK

B MEJMIIMHE U JIP.); BHITOJIHEHHE 3a/IaHUN

110 TEKCTY (CMBICIIOBOE YTEHHUE)

Uroro no pazgeny
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3HeKTp0MaFHI/ITH06 moJi€ U 3JICEKTPOMATIrHUTHBIC BOJIHDI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuil, 000CHOBBIBAIOIIUX
noJje ONEeKTPOMarHUTHBIE BOIHBL. | B3AUMOCBA3b JIEKTPUUECKOT0 U MATHUTHOTO
Y DJIEKTPOMArHUTHBIE CaoiicTBa OJIEH.
BOJIHBI 3JEKTPOMArHUTHBIX BOJIH. DKCIEpUMEHTAIbHOE NU3yYEHHUE CBOMCTB
[IIkaJia >IEKTPOMArHUTHBIX | 3JIEKTPOMATrHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcnonp3oBanme C TIOMOIIIbI0 MOOMIBHOTO TesedoHa).
3JICKTPOMAarHUTHBIX BOJIH AHanu3 peHTr€eHOBCKUX CHUMKOB
IUISl COTOBOM CBSI3H. YeJI0BEUYECKOI0 OPraHu3Ma.
ONEKTPOMAarHUTHas IPUPOAA | AHAIHM3 TEKCTOB, ONMUCHIBAIONIUX TPOSBICHHUS
ceeta. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO U3JIYYEHUS B IPUPOJE:
BonHoBEIE CBOMCTBA CBETA KUBBIE OPraHU3MBbI, U3JTy4YEHUsI HEOECHBIX TEJ
(CMBICIIOBOE UTEHUE).
PacriozHaBaHue 1 aHAIN3 pa3InYHBIX
IPUMEHEHUH AIEKTPOMAarHUTHBIX BOJIH
B TEXHHKE.
N3ydeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ ucnoiab3oBaHueM (popmyi
JUISL CKOPOCTH JIEKTPOMArHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YAaCTOTHI CBETA
Uroro mo pazmeny 6




CBeToOBBI€ ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHus
CBeTa

JlyueBast Mozenb cBeTa.
Hcrounuku ceera.
[Ipsamonunerinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connua u JIyHBbL.
Otpaxenue ceta. [lmockoe
3epKajo. 3aKOH OTpa)XEHUs
CBETa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceera. lcnonp3oBanue
IIOJIHOTO BHYTPEHHETO
OTPaXXEHUS B OITHYECKUX
CBETOBOJIAX

Ha6ntoeHue onbIToB, IEMOHCTPUPYIOIIUX
SIBIICHUC TIPSIMOJIMHEHHOTO
pacrpoCTpaHEHUS CBETA

(BOBHUKHOBEHHE TE€HU U MOJIYTEHN),

Y X UHTEPIPETAIHS C UCTIOIb30BAHHEM
MOHSITHS CBETOBOTO JIyya.

OOBsICHEHHE U MOJICTTUPOBAHUE COTHEUHOT'O
Y JIYHHOTO 3aTMCHUH.

HccnenoBanue 3aBUCUMOCTH

yTrila OTPa)KEHUsI CBETOBOTO JIy4a OT yriia
naJCHMUA.

N3yyeHue cBONCTB N300paKE€HUs B IJIOCKOM
3epKaje.

HaOmronenue n 00bsICHEHHE OIIBITOB

10 TIOJTYYEHUIO U300paKEHUI B BOTHYTOM

U BBIMTYKJIOM 3€pKajiax.

HaOmnronenue u 00bICHEHHUE OIBITOB

0 MPEJIOMJICHUIO CBETa HA TPAHUIIE
Pa3TUYHBIX CPEJI, B TOM YHCIIE OIBITOB

C TIOJTHBIM BHYTPEHHUM OTPAKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTJIa
MPEIOMJICHHS OT YTJIa TIaJICHHS CBETOBOTO JIyda
Ha TPAHUIIE «BO3TYX—CTEKIION.
Pacno3znaBaHue SIBIICHUN OTPAKEHUS

Y TIPEJIOMJICHUS CBETa B TOBCEHEBHOM
KU3HU.




AHanu3 1 00bSICHEHHUE SBJICHUS ONTHYECKOTO
MUpaxa.

Pemenue 3aga4 ¢ HCOJIL30BAHUEM 3aKOHOB
OTpAKCHUA U ITPCIIOMJICHHUA CBCTA

4.2 | JIuH3bI ¥ OITHYECCKHUEC 6 JIunza. Xon nyueii B muH3e. | [lonmyueHnue nzo0pakeHu# ¢ TOMOIIBIO
npuOOpbI Onrtrueckas cucrema coOuparouiei 1 paccenBaroiei JINH3.
doToanmapara, mukpockorna | OnpeaeneHue (OKYCHOTO pacCTOSHUS
u Teneckomna. ['na3 kak Y ONTUYECKON CUJTBI COOUpAIOIIIEH
OTITHYECKAsI CUCTEMA. JIUH3BIL.
bnuzopykocTh AHanu3 ycTpoNCTBa U MPUHITUTIA ICUCTBUS
U JaTbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToamnmnapaTa, MUKpOCKOIIa, TEJIECKOIA.
M3yueHne MoAenu ria3za Kak ONTHYECKOM
CUCTEMBI.
AHanu3 siBJIeHUN OJU30pYKOCTH
Y TalIbHO30PKOCTH, TPUHIUIIA AEHCTBUS
OYKOB
4.3 | Paznoxenue 6e10ro 3 Pasnoxxenue 6e10oro cBeTa HaGmronenue pasnoskeHust 6€J10ro cBera
CBETa B CHEKTP B criekTp. OnbiTel Hbl0TOHA. | B CITEKTD.
CroxeHue CreKTpaibHbIX HaGmronenne n o0bsICHEHNE OTIBITOB
uBeToB. J{ucnepcus ceera IO MOJYYEHHIO OEJIOr0 CBETA MPU CIIOKEHUU
CBETa Pa3HbIX I[BETOB.
[IpoBeneHue u 00bICHEHNE ONIBITOB
10 BOCIIPUSITHUIO LIBETA MPEIMETOB MPU UX
HaOJII0JICHUH Yepe3 LIBETOBbIE (DUITBTPHI
(LIBETHBIE OYKK)
Uroro no pazneny 15




KBaHTOBBIC IBJICHUSA

5.1 | Ucniyckanwme u Omnbitet Pe3epdopna OO6cyxnenue 1enu onbiToB Pesepdopaa
IIOTJIOLIEHUE CBETA Y IJIaHEeTapHas MOJIEIb 10 UCCIIEJOBAHUIO AaTOMOB, BBIIBUKEHNE
aTOMOM aroma. Mozens atoMa bopa. | runores3 0 BO3MOKHBIX pE3yJIbTaTaX ONbITOB

HcnyckaHue u MOMIOIMEHUE | B 3aBUCUMOCTH OT IIPEAIIOIAraeMOr0 CTPOEHUS

cBeTa aToMoM. KBaHTHI. aTOMOB, (hOPMYJMPOBAHHE BHIBOJIOB

JIunenyaTele CIEKTPBI U3 PE3YJIBTATOB ONBITOB.
OO6cyxaeHne NpoOTUBOPEUNi MIaHeTapHON
MOZENIN aTOMa U OCHOBaHUM ISl TUIIOTE3bI
Bbopa o crarmoHapHbIX OpOUTaX IIIEKTPOHOB.
Habunronenue CriTomHbIX U TUHEHYaThIX
CIEKTPOB U3JIyYEHHUSI PA3TUYHBIX BEIIECTB.
OObsicHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2 | CTtpoeHHne aTOMHOTO PagnoaktuBHOCTE. Anbga-, | OOCyKIeHHE BO3MOXKHBIX TUIIOTE3 O MOJIETISX

saqpa

OeTa- ¥ raMMa-u3Iy4deHUsI.
CtpoeHue aToMHOTO sijipa.
Hyxnonnas monenb
aTOMHOTO sijipa. M3oTomsl.
PagnoakTtuBHbBIC
npespaienus. [lepuon
roJjypacnaja aTOMHBIX SIJIEP

CTPOEHHUS Sapa.
OmnpeneneHue cocTasa siep 1o 3aJaHHBIM
MAaCCOBBIM M 3apsIIOBBIM YHCIIaM

U T10 TTOJIOKEHHUIO B IEPUOJUIECKOMN crcTeMe
AJIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa si/Ipa U €ro
MOJIOKEHHUS B IEPUOJIMUECKON cucTeMe

P 0-pPaIUOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHIL 1O TOTOBBIM
doTorpadusim.

OOHapykeHHe U U3MEPEHNE PAIHALIMIOHHOTO
(hoHa C MOMOIUIBIO JO3UMETPA, OIIEHKA €ro
MHTEHCHUBHOCTH.




Ananu3 OMOJIOTHYECKUX U3MEHECHUH,
MIPOUCXOIAIINX TIOJ ACHCTBUEM
pPaOAKTHBHBIX U3ITYYCHHM.
Vcnonb30BaHNe paiMiOAKTUBHBIX M3TYUCHHN
B MEUIIMHE

5.3 | SlnepHble peakuu 7 Anepusie peakuuu. 3akoHbl | Pemienue 3aga4 ¢ HCIOJIb30BaHUEM 3aKOHOB
COXpaHEHMS 3aps10BOrO COXpaHEHHMsI MACCOBBIX U 3apsI0OBBIX YHCEII
Y MacCcOBOT'0 YHCEIL. Ha ONPEACIICHUE PE3YJIbTATOB SAEPHBIX
DHeprus CBs3U aTOMHBIX peakuuii; aHaJn3 BO3MOKHOCTH
anep. CBsi3b Macchbl VI HEBO3MOKHOCTH SIAEPHON PEaKIUU.
1 oHepruu. Peakiyu cunTe3a | OneHKa YHEPTUH CBSI3H A€ C UCTIOJIL30BAHUEM
u fenenus saaep. UCcTounuku | hopmyibl DiHIITEHHA.
sHepruu COHIA U 3BE3]1. OOcyxeHne NepcreKTHB UCTIONIb30BaHUS
SAnepHas sHEpreTHKA. YIPaBISEMOr0 TEPMOSIEPHOTO CUHTE3A.
JlelicTBHS paguOaKTUBHBIX OO6cyxaeHre TPEeUMYIECTB U IKOJIOTHIECKUX
W3JIy4YCHHUI Ha KUBBIE npo0JieM, CBSI3aHHBIX C SJICPHON YHEPTreTUKON
OpraHU3MBI

Hroro no pazgeny 17

IHoBTOPUTEIHbHO-0000 A0 MOTYJIb

IToBTOpEHUE 9 CucremaTtuzanus BrimoniHeHne yueOHBIX 3a/1aHUi, TPEOYIOIINX

1 00001eHre
CoJIep)KaHMs Kypca
bu3ukm 3a 7-9 KIacchl

1 00001IeHIE TTPEIMETHOTO
CoJIep KaHMs U OIbITa
JESITEIbHOCTH,
pUOOPETEHHOTO

IIPH U3YUYEHUU BCETO Kypca
(U3UKH OCHOBHOT'O O0IIIETO
00pa3oBaHMsl.

JEMOHCTpAllMd KOMIIETEHTHOCTEN,
XapaKTEePU3YIOIIUX €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTB:

— MPUMEHEHHUS TTOJTYYEHHBIX 3HAHUM

JUISl HAYYHOTO OOBSICHEHUS! (PU3HUECKUX
SABJIEHUN B OKPYKarOUIEH PUPOJIE,

B [TIOBCE/IHEBHOM KM3HU U BBISABICHUS




[ToagroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
9K3aMeHy Mo (u3nKe

JU1s1 00yYaromuxcs,
BbIOpABIIMX 3TOT YUEOHBIN
npeaMer

(bU3UYECKUX OCHOB Psifia COBPEMEHHBIX
TEXHOJIOTUH;

— IPUMEHEHUSI OCBOCHHBIX
DKCIIEPUMEHTAIIbHBIX YMEHHUIN

JUISL UCCJIEIOBAHUS (PUBHUECKUX SIBIICHU,

B TOM YHCJIE JJISl IPOBEPKU TUIIOTES

Y BBISIBJIICHUS 3aKOHOMEPHOCTEM.

Pemenne pacueTHbIX 3a7a4, B TOM YHCJIE
MpEANOJIaraloIrX UCI0JIb30BaHUe (PU3NUECKUX
MO/JIEJIEM U OCHOBAHHBIX HA COJEPKAHUU
Pa3JIMUHBIX pa3esioB Kypca (U3UKH.
BrinonHeHue u 3ammura rpynmnoBbIX

WJIA UHIUBUIYaIbHBIX IIPOCKTOB, CBA3aHHBIX
C cojiepKaHueM Kypca GU3UKH

Uroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
nugposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
YP Bcero 5 P P 6 o0pa3oBaTejibHbIE
ThI ThI
pabo pabo pecypchl
1 ®u3nka — Hayka o npupoje. SABineHus 1
nipupoibl. DU3ndecKue sBICHUS
2 Mexanudeckue, TEIIOBbIE, IEKTPHUIECKHE, 1
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusndecKkre BeJINYUHBI U X U3MEPEHUE 1
Ypok-uccnenoanue "N3mepenne
4 TEMIIEpaTypbl IPU IIOMOIIH KUJIKOCTHOTO 1 1
TEPMOMETPA U JAaTUMKA TEMIIEpaTypsl”
Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKU
5 H3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnuoreka [JOK
MeToJ mo3HaHus. Onucanue Pu3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOJEIIEN
VYpok-uccnenoanue "[IpoBepka runoTesbl:
5 JAIbHOCTH MOJIETA MIapUKa, MyIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA MycKa"
Crpoenue BemiectBa. OMbITHI,
bubmuoreka [JOK
7 JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE 1 _ 1
https://m.edsoo.ru/ff09fe0a
BEIECTBA
bubmuoreka [JOK
8 JIBY>KEHME YaCTHII BEIESCTBa 1 i 1
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO
9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1
ra3oB»
10 ArperatHble COCTOSIHHSI BEIIECTBA 1



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

B3anmocCBs3b MEXY CBOMCTBAMU BEILIECTB B
pa3HbIX arperaTHbIX COCTOSIHUAX U UX

bubnuoreka [IOK

11
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
12 Mexannueckoe aBrxeHue. PaBHomepHoe u bubnuotexa [JOK
HEPAaBHOMEPHOE JIBUIKCHHUE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [{OK
1 .E
3 Ciopocts. EuHEIE! CKopOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTi ¥ BpeMeHH JIBIKESHUS bubmiorexa LIOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepnus. 3axon unepuun. BzanMmoaencreue
15 TEI II():K OpuYnHa I/ISMpeI;IeHI/IH CKO OiTI/I bubumorexa LIOK
p p https://m.edsoo.ru/ff0a0c10
JIBUKEHUA TEI
IInoTHOCTh BemecTBa. PacueTr Maccel u bu6mmoreka [IOK
16
o0BeMa Tejia 1o ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenenecHue
TJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau mo treme "I1MOTHOCTD bubnuorexa [JOK
BemecTa" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepUCTUKA B3aUMOICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopaTtopHas pabora «3y4yeHue
20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun)
MIPYXUHBI OT MPUIIOKEHHON CHIIBI»
21 SIBneuune taroredusa. Cuia TSHKECTU
CBs3b MEXIY CHJION TSDKECTH U MacCou
22 teaa. Bec Tiia Pewenue 3amay o reme bubmiorexa HOK
e Y A https://m.edsoo.ru/ff0al778
Cuna TsKecTH
Cuna TsKecTH Ha IpyTUX IUIaHEeTax. bubnuoreka [IOK
23 )
Pu3nuecKue XapaKTepUCTUKU IUIAHET https://m.edsoo.ru/ff0a1502
24 N3mepenue cuit. JlnHamomeTp bubmorera [JOK

https://m.edsoo.ru/ff0al8cc



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc

bubnuoreka [IOK

25 Bec Tena. HeBecomocthb
https://m.edsoo.ru/ff0al778

26 CrnoxeHue IByX CHJI, HalPaBJICHHBIX 10 bubnuotexa [JOK
OJHOM npsiMO. PaBHOEHCTBYIOIIAS CHJT https://m.edsoo.ru/ff0ala70

27 Pemenue 3agau no reme
"PaBHogeiicTByromast cri'"

28 TpeHue CKOJIbKEHHsI U TPEHUE TTOKOSI. bubnuorexa [JOK
Tpenue B IpUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabora «3yuenue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnuotexa [JOK
CWJIBI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTIPUKACAIOIIUXCS] TOBEPXHOCTEH»

30 Pemenue 3aga4 Ha onpeneneHue
PaBHOJEHCTBYIOIIEH CHITBI
Pemenne 3agau mo remam: «Bec Tenay

31 « a(bnqecéf)e M300pakeHUE CHUID» «C,I/IJ'IBI» bubmorexa HOK

p N p ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHICTBYIOIIAS] CHID»
KonTtponpHas paboTa o TemMam:
32 «MexaHndyecKkoe JBHKEHHEY», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe
nzoopaxenue cuimy, «CHib

33 JaBnenue. CiocoObl yMEHBIICHUS U bubnuoreka [{OK
YBEIIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a bubnuoreka [JOK
0T 00bEMa, TeMIepaTypbl https://m.edsoo.ru/ff0a2376

35 Ilepenaua naBiaeHUst TBEPIBIMU TEIAMH, bubnuoreka [JOK
YKUJIKOCTSIMU UM razaMu. 3akoH [lackaist https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUJKOCTHU U Ir'a3e, BBI3BAHHOE bubnunoreka [JOK
JIEMCTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBieHue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 Coobmarommmecs: cocybl bubnuoreka [IOK



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bubnuoreka [IOK

39 Tunpasiueciuit npece https.//m.edsoo.ru/ff0a3136
40 Manowmertpsl. [IopiIHEBOM KUIKOCTHBIN
Hacoc
Atmocdepa 3emun. [Tpuannen
a1 CYIIECTBOBAHUS BO3IYIIHONW 000JIOUKH bubnuotexa [JOK
3emin. 3aBUCUMOCTH aTMOC(EPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUSI OT BBICOTHI Ha/I YPOBHEM MOPSI
bubmmoreka [{OK
42 Bec Bo3nmyxa. ATmocdepHoe naBiieHne https://m. edsoo.ru/ff0a2bsa
43 N3mepenue atmochepHoro naBieHus. Onsit bubnuoreka [IOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTh aTMOC(HEPHOTO AABJICHUS OT bubnuorexa [JOK
BBICOTHI HAJT YDOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepounn. AtmocdepHoe bubnuoreka [JOK
JTABJICHUE HA PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenne 3agad mo reme " AtmochepHoe
naBieHue"
47 JlelicTBUE KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE bubnuoreka [JOK
B HUX TeJI0. ApXrUMeIoBa cuia https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabora «OnpeneneHue
48 BBITAJIKMBAIOIIEH CHIIBI, JCHCTBYIOIICH HA BH6J.IHOTeKa LOK
https://m.edsoo.ru/ff0a33fc
TEJIO, HOTPY>KEHHOE B KHJIKOCTH
JlaGopaTopHas paboTa 1o Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Tena B bubnuoreka [JOK
BOJIE OT 00bEMA MOTPYKEHHOU B )KHUIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tea»
bu6mmoreka [JOK
50 Inaanme e https://m.edsoo.ru/ff0a3a96
51 JIaGopatopHas pabota "KoHcTpyrpoBaHue

apcoMEeTpa NI KOHCTPYUPOBAHUC JIOJAKHU U



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

omnpeeneHue e€ rpy30no15EMHOCTH"

Pemenne 3aJga4 110 TCMaM: «IlmaBanue

52 cynoB. Bo3ayxomnaBanuey, «JlaBienue bubmmorexa [JOK
YHOB. yx N https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
KoHnTpomnsHas padora o Teme «JlaBieHue
TBEPJIBIX TEJ, )KUJIKOCTEH U

53 razoB»/Bcepoccuiickas mpoBepouHas padoTa
MIPU TIPOBEJICHUHU C UCIIOJIH30BAHUEM
KOMIIbIOTEpa

bubmmoreka [{OK
4 M

S exanueckas padora https://m.edso0.ru/ff0a3f82

bu6moreka [IOK

55 MomHoCcTh. ETUHUITEI MOTITHOCTH https://m. edsoo,ru/ff0a3f82

56 Ypok-uccnenoBanue "Pacuétr MOIHOCTH, 1
pa3BHBAEMOI MPH MOIBEME 0 JIECTHUIIE"

57 [Ipocteie Mexanu3mbl. Poruar. PaBHoBecue
CHWJI Ha pblyare
Prruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopaTopHas pabora <<}£/ICCJ'IPC,HI())B§HI/IG 0.5 bubunorexa LIOK

patopHai p ' https://m.edsoo.ru/ff0a478e
YCIIOBHI paBHOBECHS pbIyara
Pemenne 3agau 1mo Teme «YciIoBHUS bubmuoreka [{OK

59 _
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
KoaddumuenT nosesnoro aercTeus

60 MexaHusmMa. Jlaboparopnas paboTa 0.5
«M3mepenue KIIJ| HakKJIOHHOM MJIOCKOCTH»

61 Pemenne 3agau mo reme "Pabora, bubnuoreka [JOK
moiHocTh, KIT" https://m.edsoo.ru/ff0a4c48
Mexanuueckas sHeprus. Kunernueckas u bubmuoreka [JOK

62 _

MOTEHIMAIbHAsI SQHEPT UL https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHUYeCKON FHEPTUH bubmiorexa [JOK

P p https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT I10 TEME 1



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

"DKCIEpUMEHTAIBHOE OIIPEAETICHUE
M3MEHEHHMS KHHETUUECKOM 1 MOTEHIINAILHOM
SHEPTUH MPHU CKATHIBAHUH TEJIA TIO
HaAKJIOHHOH INTOCKOCTH"

KonTponsHas padora o Teme «Pabora u
MOIITHOCTE. DHeprus»/Beepoccuiickas

65 1
IpoBepoyHas padoTa MpH MPOBEACHNUN Ha
OyMa)>KHOM HOCHUTEJIE

66 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teMe "MexaHnueckoe ABMkeHue" https://m.edsoo.ru/ff0a4ee6
P i . Pab

67 rowe "Manneime mépaix ren, wmioctein | 1 Bu6mnoera LIOK

" p > HHAL https://m.edsoo.ru/ff0a4ffe

ra3oB
Peseprubiit ypok. PaboTta ¢ Tekctamu no

68 n n 1
teme "Pabota. MomHocTs. DHeprus

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
nugposbie
Ne n/m Tema ypoka
yp Beero KO;TpOJIbeIe Hpagnmecxn 0BpasoBaTeIbHbIC
padoTsI e paboThbI pecypebi
OcCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
1 KUHETHUYECKON TEOPUU U UX Ol?I/BITible 1 bubnmorexa LIOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUST
2 Macca u pa3mMep aTOMOB U MOJIEKYJI 1
Mogenu TBEPIOTO, JKUJIKOTO U bubnuoreka [IOK
3 o 1
ra3000pa3HOro COCTOSTHUY BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUIKOTO U
4 ra3z000pa3HOro COCTOSIHUM BEIIECTBA HA 1
OCHOBE TOJIOKEHHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 bubmrorexa IJOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHne U CKATHE 1 bubmrorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TEMIIEpaTyphI CO 1
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sHeprusi. CriocoObl U3BMEHEHUs 1 bubnuoreka [JOK
BHYTPEHHEI SHEpruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Bret Tenuonepesiatin 1 https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruueckoe
11 HCII0Jb30BAHUE TEIJIOBEIX CBOMCTB 1 1 bu6mmoreka [JOK

BEIIIECTB U MaTEPUAJIOB B IIEIISX
sHeprocOepexkeHus"

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

12 KonunuecTBo TEIIOTHI. Y IenbHAs bubnuoreka [IOK
TEIJI0EMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIIOBOTO OalaHca. bubnuorexa [JOK
TermooOMeH U TEIJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopnas padora "HccienoBanue
14 ﬂBJIG}?I/ISI TIE)EHJIO(I))(SMGHa pH CMZGIIHI/IBaHI/II/I Bubmiorexa LJOK
o . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTueH BOIBI
Pacuer xonmdecTBa TEILIOTHI,
15 HE0O0X0IMMOT0 JUIsl HarpeBaHusl Tejia U
BBIJIEJISIEMOTO UM TIPH OXJIAXKICHUU
JlabopaTtopHnas padota "Onpenenenue bu6moreka [IOK
16 ) " .
YIAETbHOW TETNIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeabHasl TEIIoTa bu6moreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHne M OTBEpICBaHIE
18 KPHCTAJUTMYECKUX Egn VenpHas TermioTa bubmorexa LIOK
P e https://m.edsoo.ru/ff0a71d2
IJIABJICHUS
19 JlaGopaTtopHnas paborta "Onpenenenue bubnuoreka [IOK
YAEIbHOW TETUIOTHI TIJIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHS. bubnuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas Terwiora
21 napooOpa30BaHMsI U KOHJICHCAIIUH. bubnuoreka [JOK
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(hepHOTO JTaBJICHHS
Bnaxxnocts Bo3ayxa. JlabopaTopHas paboTa
22 "Onpenenenue (I)lﬁochemiloﬁ I;nan(EIOCTH Brbmorexa LJOK
pea . https://m.edsoo.ru/ff0a7628
BO3/yXa
23 Pemienue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa
24 [TpuHIMIBI paOOTHI TEMJIOBHIX JBUTATENCH.

[TapoBas TypOuHa. J/[BUraTenab BHyTPEHHET O
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CropaHus

KII[ TermoBoro nurarens. Tennoseie

bubnuoreka [IOK

25 o
JIBUTATEJIM U 3aLATA OKPYKAIOLIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKoH COXpaHEHUs U MPEBPAIICHUS
SHEPTUH B TETUIOBBIX MpOIleccax
[ToaroToBka Kk KOHTPOJBLHOK paboOTE 1O

27 Telvf[e "TemmoBbie ﬂBJP;eHHﬂ I/I?I;)MCHGHI/IG bubmmorexa [JOK

o " https://m.edso0.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BEIIECTBA
KonTponbras padora o teme "TemnaoBsie
28 SIBJ'IeIfI/Ifl I/I3M£HGHI/IC arperaTHbIX bubmmorexa LIOK
. " p https://m.edsoo.ru/ff0a86ae
COCTOSTHH BEIeCTBa

29 DnekTpusanus tein. [[Ba pona
ANEKTPUIECKUX 3apsSI0B

30 Ypok-uccnenoBanue "IieKTpu3aus Tei
VHJYKIMEN U ITPU CONPUKOCHOBEHHUH"

31 B3anmopeiicTBre 3apssKeHHBIX TeJl. 3aKOH bu6mmoreka [IOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpspkeHHOCTD

32 KT pnqecxoro moJtst. 11 I/I:HI_II/IH bubmorexa LIOK

P P . https://m.edsoo.ru/ff0a8a0a
CYIIEPITO3HITUH IICKTPUUECKUX TTOJICH
33 Hocurenu snekTpuyeckux 3apsaoB.
DnemeHTapHbIi 3apsia. CTpoeHrue aroMa

34 [IpoBOIHUKHY U TUAIEKTPUKHU. 3aKOH bubnuorexa [JOK
COXPAaHEHUS IEKTPUIECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3a1a4 Ha IpUMEHEHUE CBOMCTB bubnuoreka [JOK
AJIEKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €TI0

36 c ecﬁBOBaHI/I}I I/ICTg‘IHI/IKI/I Eubmorexa TOK

yi ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKa
37 JleHcTBUS 2JIEKTPUYECKOTO TOKA bubmiorexa [JOK
p https://m.edsoo.ru/ff0a96b2
38 Ypok-uccnenosanue "Jlelicreue
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https://m.edsoo.ru/ff0a8ef6
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JIEKTPUYECKOTO M0JIs Ha IPOBOJHUKY U
JUBIIEKTPUKH"

DNEeKTPUYECKUM TOK B METaJIaX,

bu6mmoreka [IOK

39 JKHJIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DJNeKTprUYecKas 1enb U €€ COCTaBHbIC YaCTH
Cuna toka. JlaboparopHas padora bubnuorexa [JOK
41 " " 0.5 _
H3Mepenne u perynupoBaHue CUIIbl TOKa https://m.edsoo.ru/ff0a8bd6
OnekTpuyeckoe Hanpspkenre. BoabTMeTp.
42 JIabo Ie)lTo Hast a6o£a "Usmepenne u b 0.5 bubmiorexa LIOK
patop P ,P ' https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HATIPSKEHUS
ConpoTuBiieHrEe MPOBOJHUKA. Y IEIBHOE bu6moreka [IOK
43
COINPOTHUBIICHHE BENIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHas pabota "3aBUCHMOCTH
AIEKTPUYECKOTO COMPOTUBIICHUS bubnuorexa [JOK
44 1
MPOBOJIHUKA OT €ro0 JIJIMHBI, TJIOIIAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOIr0 CEYeHUs U MaTepraia"
3aBHUCUMOCTb CHJIBI TOKA OT HaNPSHKEHUS. bubnuoreka [JOK
45 _
3akon OMa Jy1s ydyacTka Henu https://m.edsoo.ru/ff0aa44a
JlabopaTtopHnas pabora "VMccnenoBanue
16 3aBUCUMOCTHU CHJIbI TOKA, UYILIETO Yepe3 1 bubnuoreka [JOK
pE3UCTOP, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIICIBHOE
COCIMHCHUS TIPOBOTHUKOB
JlaGopaTtopHnas padota "IIpoBepka mpaBuia
48 CJIO’KECHUSI HAPSDKCHHUH Mpr 1 bu6mmoreka [JOK
MOCJIE0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
Jlaboparopnas pabota "IIpoBepka mpasuiia
49 IUTST CUJIBI TOKA IIPH IapajuIeIbHOM 1 Bubmzorexa LIOK
P p ,, https://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB
50 Pemienue 3agau Ha TpUMEHEHUE 3aKOHA bu6mmoreka [JOK



https://m.edsoo.ru/ff0a9838
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Owma U1 pa3IngHOro COCIUHEHHUS
IIPOBOJIHUKOB

https://m.edsoo.ru/ff0aaf8a

PaboTa 1 MOITHOCTH MEKTPHUYECKOTO TOKA.

bu6mmoreka [IOK

51
3akon xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenerenne

52 a6011‘)1)1 u Il:/[OHI}II)OCTI/I E)JIeKTpI/IIlIIeCKOI‘O 1 bubmmorexa LIOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DIIEKTPUYECKHE TIETTH B IOTPEOUTEIH

53 JJIEKT quGCKoﬁ ;{e TUU B 61:,1T KopoTtkoe bubmiorexa LJOK

P P y- Rop https://m.edsoo.ru/ff0ab660

3aMBIKaHUE
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DNEKTPUUECKUE 3apsibl. bu6moreka [IOK

54 . :
3apsKEHHBIE TEJIa U UX B3aUMOJICUCTBUSL. https://m.edsoo.ru/ff0abd2c
[ToCTOSIHHBIN 3IEKTPUYECKUNA TOK"
KonTponbHas paborta o teme
"DnexTpuueckue 3apsaabl. 3apsyKCHHbIE

55 Tella U UX B3auMoeucTBHs. [locTOSHHBIM bubnuorexa [JOK
anekTpudeckuit Tok'"/Becepoccutickas https://m.edsoo.ru/ff0abea8
MpoBepoYHas padoTa MpU MPOBEICHUH C
HCIIOJIb30BAHUEM KOMIIBIOTEPA

56 [TocTostHHBIE MAarHUTHI, UX B3aUMOJCHCTBHE

57 Ypok-uccnenoBanue "N3yuenue noneit 1 bubnuoreka [JOK
IMOCTOSIHHBIX MarHuToOB" https://m.edsoo.ru/ff0ac3d0
MaruuTHO€e nosie. MarHuTHOE 10Jie 3eMIIU bubmuoreka [JOK

58 .
M €ro 3HaveHue I )KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OnbIT OpcTena. MaruutHoe nosje

59 KT Hltjlecxi[)ro TOKa MarauTHoe 1oJje Eubmorexa TOK

p https://m.edsoo.ru/ff0ac1d2

KaTYILIKH C TOKOM
[IpuMeHeHne 3EeKTPOMarHiTOB B TEXHUKE.

60 JlaGopatopHas pabota "M3yuenue 05 bubnuorexa LIOK

JEHCTBUSI MATHUTHOTO TOJISI HA POBOJHUK
¢ TOKOM"

https://m.edsoo.ru/ff0ac74a
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61

DneKTpoABUTaTeb OCTOSIHHOTO TOKA.
Hcnonb30BaHue J1EKTPOIBUTaTENEH B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpancnopte. JlaboparopHas padora
"KoHcTpynpoBaHnue u uzydeHue padboTsl
9JIeKTpoABUTaTENA"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apazest. 3akoH
AJIIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna

63

OnekrporeHeparop. CrocoOwl MoTydeHUs
ANEKTPUUECKOI DHEPTUU. DIEKTPOCTAHITUN
Ha BO300OHOBIISIEMBIX NCTOYHUKAX OHCPIrun

64

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DNEeKTPUYECKUE U MarHUTHBIE
ABJIEHUS"

65

KonTtponsHas paboTa o teme
"DneKkTpuuecKue 1 MarHUTHbIE
sByieHus "/ Beepoccuiickas mpoBepoyHas
paboTa npu MPoBEACHUN Ha OyMa>kKHOM
HOCHTEIIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

PesepBubIit ypok. PaboTta ¢ TekcTtamu no
teme "TeroBsie siBjIeHUS "

bu6moreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHbIit ypok. PaboTa ¢ Tekctamu no
teme "TIoCTOSTHHBIN ANEKTPUUECKUN TOK"

bu6moreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. Pabota ¢ TekcTamu 1o
TeMe "MarauTHble SIBJIEHUS"

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

KojaunyecTBO 9YacoB DJIeKTPOHHBbIE
nugposbie
Ne i/ Tema ypoka
yp Beero KO;TpOJIbeIe Hpagnmecxn 0BpasoBaTeIbHbIC
padoTsI e padoThI pecypeI
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXaHNYECKOTO IBWKECHUS https://m.edsoo.ru/ff0ad474
3 PasHoMepHOE NPIMOIHMHENHOE ABIKECHUE 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE
4 nekeHne. CpeqHsss © MTHOBEHHAS 1
CKOPOCTH
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JBIMKEeHHS. [ 'paduk 1
CKOPOCTH
JlaGoparopnas padora "OnpeneneHue
7 CKO peHI/ISI[) TCJ‘I;) npu aBHopcﬁo €HHOM 1 1 bubmiorexa HOK
yeKop PH PaBHOYCKOp " https://m.edsoo.ru/ff0adb18
JIBIKEHUHU O HAKIIOHHOM IJIOCKOCTH
8 CBobOoauoe nmagenune ten. OneITe Nanunes 1
PaBHOMEpHOE IBMKEHHE TI0 OK HOCTH.
9 I1epuo 11:1) IIaC’fOTa o0pa eHPI}IpJ}_]I>II/I<HeI>'IHa}I 1 Bubmzorexa LIOK
PHOA pall ’ https://m.edsoo.ru/ff0ael76
1 yIJIOBasi CKOPOCTH
10 IlenTpocTpeMUTenbHOE YCKOPEHHE 1
N bu6mmoreka [JOK
11 [IepBsiii 3akoH HeroToHa. Bektop cuibl 1 https://m.edsoo. ru/ff0ae612
Bropoii 3akoH HeroToHa. bubnuorexa [IOK
12 9 1 )
PaBHOielicTByrOIIIAs CHIIa https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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https://m.edsoo.ru/ff0ae176
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13 Tpertuii 3akon Hetotona. Cynepno3unus bubnuorexa [JOK
cuil https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB bubnuorexa [JOK
HeroTona https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocru. 3axon F'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenne 3amgau o teme «Cuna
YIPYTOCTHY
17 JlabopaTtopHas pabota «OnpeneneHue bubnuotexa [JOK
KECTKOCTHU MPYKUHBI) https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cra Tpenms https:// m.edso;I ru/ff0af738
19 Pemenue 3agau no reme «Cuia TpeHUS» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas padota "Onpenenenue bubnuorexa [JOK
ko3 durmenTa TpeHUs CKOIBKEHUS " https://m.edsoo.ru/ff0af8be
21 Pemienne 3agay mo teme "3aKoHBI bubnuorexa [JOK
Hprorona. Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO
22 TATOTCHUS. Y CKOPEHHUE CBO60§HOFO bubanorexa LIOK
https://m.edsoo.ru/ff0af044
NaJeHUs
Ypoxk-koudepennus "JIBmxeHue Teia
23 BOKPYT TPaBUTALIMOHHOTO IIEHTPA
(Conneunas cucrema). ['amaktuxu"
24 Pemenue 3agau no reme "Cumna TSHKECTH U bubmuoreka [JOK
3aKOH BCEMHUPHOIO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMHuUecKasi CKOPOCTb. bubnuoreka [JOK
HeBecomocTh U neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanbHOW TOUKH.
26 AbcomoTHO TBEpIOE Teno. PaBHOBecHe bubnuorexa [IOK

TBEPOTO TeJIA C 3aKPETUIEHHON OCBIO
BpaueHus. MomeHT cuibl. LIeHTp TskecTH

https://m.edsoo.ru/ff0afe36
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PaBHOBecue MaTepuaJbHON TOUKHU.
AbcomotHO TBEpIOE Teno. PaBHOBecHe

27 R .
TBEPJIOTO TeJIA C 3aKPETUIEHHOM OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TspkecTn
28 Pemenue 3agad mo reme "MOMEHT CHJIBIL. bu6mmoreka [{OK
Hentp TsixecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka Kk KOHTPOJBLHON paboOTE 11O
29 Telvf[e "MexaHquCK(I))e )IBI/I)KCII—)II/IC bubmmorexa [IOK
N " ’ https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbras padoTa o teme
30 "MGXI;HI/I‘-ICCK(E)G JIBHYKEHUE bubmorexa LIOK
N " ) https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmmynee Tema. Ummynbe cuibl. 3aKoH
31 COX zHeHI/ISI HAMIT J'H)Za Yupyroe u bubmorexa LOK
p yibea. Jpyr https://m.edsoo.ru/ffOb07fa
HEYIPYTroe B3anuMOJICHCTBUE
Pemenne 3agay mo teme "3akoH bubnuorexa [JOK
32 " ;
COXpAaHEHUs UMIYyJIbca https://m.edsoo.ru/ff0b096¢c
33 VYpoxk-koudepennus "PeakTuBHOE
JIBH>KEHUE B IPUPOJIE U TEXHUKE"
bu6mmoreka [JOK
34 Mexanuveckasi paboTa U MOIITHOCTh https://m. edsoo.ru/ff0b0as4
35 PaboTa cuibl TSOHKECTH, CHIIBI YIIPYTOCTH U bubnuoreka [JOK
CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpenencHue
36 paboTHI CHIIBI TPEHUS TIPH PABHOMEPHOM
JBWKEHHUH TeJIa TI0 TOPU30HTAILHOM
TTOBEPXHOCTH
37 CBs13b 2Hepruu u padoTsel. [loTeHMaIbHAS
SHEPrust
38 Kunernueckas sneprus. Teopema o bubnuorexa [IOK
KMHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs! PHEPTUM B MEXAHUKE
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https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32

40 JlaboparopHas pabota «/3ydeHue 3akoHa bubnmoreka [JOK
COXPAaHEHUS SHEPTUID) https://m.edsoo.ru/ff0b12fe
a1 KosebaTenpbHOE IBHIKCHUE U €TI0 bu6mmoreka [IOK
XapaKTEePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojaeOanus. BeiHyXIeHHBIC bubnuotexa [JOK
Kxosiebanns. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTH4eCcKUi U PY>KUHHBIA MassTHUKA
VYpok-uccienosanne «3aBUCHMOCTD
44 né) nojaa KOJiIe6aHI/H71 OT JKECTKOCTU bubmmorexa [IOK
P https://m.edsoo.ru/ff0b197a
MIPYKUHBI K MAcChI TPy3a»
45 [IpeBpaienue SHEPTUN TTPH MEXAHUICCKUX
KOJIEOAHUAX
JIaGopaTtopnas padbora «Ompeneneane
46 qaCTopTH npne Ifo a Kone6afml;1 bubmorexa LIOK
PHOA https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasTHUKA)
Jlaboparopnas padora «IIpoBepka
47 HesaBII)/Ich«)ocmpne nomia Ifoneé)aHHﬁ rpysa Bubmaorexa LIOK
PHOZL pysa, https://m.edsoo.ru/ff0b197a
MOJIBEIIICHHOTO K HUTH, OT MAaCChI TPy3a»
Mexanndeckue BoJHEI. CBOMCTBA
48 MeXaHn4yecKuX BOIH. [IpoaospHbIE U bubanorexa LIOK
P https://m.edsoo.ru/ff0b21fe
TIOTIEPEYHBIC BOJIHBI
Ypok-koHpepenus "MexaHnuecKkue
49 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHEI"
50 3Byk. PacmpoctpaHenue u oTpaxkeHue
3ByKa
51 Ypok-uccnenosanue "HabnroneHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"
59 I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTHUECKHI PE30HAHC
53 Ypok-koHpepeHmus "YnpTpa3ByK u bubnmoreka [JOK

uH(Pa3BYK B IPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroToBka K KOHTPOJILHOU PabOTE 1O

bubnuoreka [IOK

54 TeMe "3aKoHbI COXpaHeHHs. MexaHnJecKue
pa https://m.eds00.ru/ffOb25f0
KOJIeOaHUs U BOJIHBI
KoHnTponsHas padora 1o Teme "3aKoHbI
95 COoXpaHeHUs. MeXaHu4YeCKue KOJIeOaHus U
BOJIHEI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuotexa [JOK
DNEeKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBOIICTBA AJIEKTPOMArHUTHBIX BOJTH
VYpok-konpepenuus "lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. Vcrionb30oBaHne bubnuoreka [IOK
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM https://m.edsoo.ru/ff0b2fe6
cBsizu"
VYpok-uccnegosanue "M3ydeHne CBOMCTB
59 3.]'IpeKT OMaFIfI/ITHI)IX BOJ'IHy;I MTOMOIIHIO bubmorexa LOK
p " https://m.edsoo.ru/ff0b2c6c
MOOMIBLHOTO TenedoHa
60 Pemenue 3aga4u Ha onpeiesIeHUE YacTOThI U
JUTHHBI SJICKTPOMArHUTHOW BOJTHBI
61 DJIEKTpOMarHuTHas MpupoJia CBETa. bubnuoreka [IOK
CxopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. IlpsmoanHeiiHoe
62 acIpoCTpaHCHHE CBgTa 3atmenus CoJHIIa Brbmaoreka LJOK
pactpoctp ’ https://m.edso0.ru/ff0b3658
u JIyHbI
3aKoH OTpaKCHUS CBeTa. 3epKaa.
63 PCHICHI/IGPSa,Ha‘{ Ha I I/IMeHel:I)-II/Ie 3aKOHa Eubmorexa TOK
p https://m.edsoo.ru/ff0b38c4
OTPaKCHUS CBETA
[Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS bubmuoreka [JOK
64 _
CBETa https://m.edsoo.ru/ff0b3aea
[TosnHOE BHYTpEHHEE OTpa)KEHUE CBETA.
65 I/ICHOHLBOBz;r{l:I)de HOJ‘IHOI‘FZ) BHYTPEHHETO bubmiorexa [IOK
yIp https://m.edsoo.ru/ff0b3c5c
OTPAKEHHUS B ONITUYECKUX CBETOBOJAX
66 JlaGopatopHas pabota "HccnenoBanue



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCUMOCTH YIJIa IPEJIOMIIEHUS] CBETOBOIO
Jy4ya OT yIJla NaJIeHHs Ha FpaHuLe "BO31yX-
crekio""

Ypok-koHpepenmus "Vcnons3oBanne

67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIun3el. OnTUveckas Cuia JIMH3bI https://m.edsoo.ru/FOb3f2c
. bu6mmoreka [{OK
69 [TocTpoenHue n300pakeHUH B IMH3AX https://m.edsoo.ru/fob4dda
JlaboparopHas padota "Onpenenenue
70 (bOKyIc)HorE paCETOSIHI/ISI " olljiT)f/IquKof/'I bubmrorexa IJOK
o " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIECH JIMH3BI
71 Ypoxk-koudepenius "OnTuyeckue bubnuotexa [JOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 xak ontuueckas cucrema. 3peHue bubmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypoxk-koudepentus "JledexTrl 3peHusl.
Kaxk coxpanuts 3penue"
P eHue Oe e eKTp.
7 Onmtoa Hosorona, Cromeie Bu6mioexa LIOK
’ https://m.edsoo.ru/ff0cOf4c
CIEKTpaJIbHBIX I[BETOB. Jlucnepcus cera
JlaGopaTtopnast pabota "OIBITHI 11O
75 Pa3noKEHUI0 OEeIoro CBeTa B CIEKTP U bubnuorexa [IOK
BOCHPUSATHUIO I[BETA MIPEAMETOB MIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJI0ICHUH Yepe3 I[BETOBbIE GUILTPHI"
Ypoxk-npaktukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: IucIiepcus, uHTephEepeHITUSI U
nudpaxius"”
77 OmnsiThl Peszepdopra u minanerapHast bubnuorexa [IOK
MOJeJIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

79 Henyckanue v nOrIoneHue CBeTa arOMOM. bubnuorexka [JOK
KBauTsl. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HaOioieHue CrieKTpoB bubnuorexa [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550

81 PannoakTuBHOCTH U €€ BUIBI bubmorexa [JOK

o A https://m.eds00.ru/ff0c1672

82 Crtpoenue atomHoro sijipa. Hykinonnast bubnuotexa [JOK
MOJIENb https://m.edsoo.ru/ff0cl8ac

83 PanmoakTuBHBIC TIpeBparnicHust. 30ToIbI bubmmorexa [IOK

https://m.edsoo.ru/ff0clal4
Pemenue 3agaq o reMme: "PagnoakTUBHEBIE bu6moreka [IOK

84 n .

IIpEBpAIICHUS https://m.edsoo.ru/ff0clb4a

85 [Tepwo nomypacmana
VYpok-koH(pepenus "PannoakTuBHbIE

86 1/13131yquH5(1b Bpnpplllpone MJICJII/IHI/IHe bubmrorexa IJOK

" ’ ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHbie peakuu. 3aKOHbI COXPaHEHUS bubnuoreka [JOK

87 _
3apsJ0BOTO U MaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58

88 DHeprus cBsI3U aTOMHBIX s1ep. CBA3b bubnuoreka [IOK
MAaccChl ¥ SHEPTUHU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie
peakuun"

90 Peakuuu cuHTe3a u aenaeHus siaep. bubnuoreka [JOK
Uctounuku sHeprun CosiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "SnepHas sHepreTuka.

91 JleiicTBUS paJloaKTUBHBIX U3ITy4YEeHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJILHOM paboTe MO

92 TeMe "DJIEeKTPOMAarHUTHOE TOJIE. bubnuorexa [IOK
OneKTpOMarHUTHbIE BOJHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

93 KonTpospHast paboTa 1o Teme



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"DJIeKTpOMAarHUTHOE TIOJIE.
DneKTpoMarHuTHbIe BoJIHBL. KBaHTOBBIE
siBJICHHS "

94 [ToBTOpenue, 0606menue. JlabopatopHbie 1 1 bubmmoreka [JOK
paboTsI 1o Kypcy ""B3zanMoneiicteue ten" https://m.edsoo.ru/ff0c245a
I1 , 0000 .P
95 paoc]ra{Tec;II){i}IIf iI Ea‘?ec?gg}?}fblxe;g;;:f GI:'IO TeEMe 1 bubmmorexa LIOK
" " https://m.edsoo.ru/ff0c2572
TennoBsle mpoueccsl
[ToBTOpenue, o6obmenue. Pemenne Bu6morexa LIOK
96 pacYeTHBIX ¥ KaYeCTBEHHBIX 33]1a4 10 TEME 1 .
" on https://m.edsoo.ru/ff0c2a22
KII/] TennmoBbIX ABUTATENEH
[ToBTOpenue, o6oomenue. Pemenne Bu6morexa L{OK
97 paCUETHBIX ¥ KQUECTBEHHBIX 3a/1a4 110 TEME 1 .
" " https://m.edsoo.ru/ff0c2b30
KIII snexTpoycTaHOBOK
98 [ToBTOpenue, o606menue. JlaboparopHsie 1 1 bubnuorexa [JOK
paboTsl o Kypcy "CBeToBbIC sSBICHUS" https://m.edsoo.ru/ff0c2c52
99 THe(;(]ZTTZf/IeI;{E(e)’TOe?\?: %Z?(ﬁibfigiTiHceHHH B 1 bubmrorexa I[JOK
" p https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 [ToBTOpenue, o6o6menue. Padora ¢ 1 bubnuorexa [JOK
Tekctamu 1o TeMe "Kosnebanus v BOJHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6menue. Padora ¢ 1 bubnuorexa [JOK
TekcTaMu 1o Teme "CBeTOBbIC ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTOpeHue, 0606meHue. PaboTta ¢
102 TekcTamu 1o TeMe "KBaHTOBas U sijiepHas 1
¢duzuka"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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denepanbHas padouas nporpamma | @usuka. 7-9 kiaccsl (0a30BbIM YPOBEHB)

IEPEUYEHB (KOJJUPUKATOP) PACIIPEJAEJEHHBIX 11O KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOMW MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMUS U DJIEMEHTOB COJIEP) KAHUS 11O ®PU3UKE

B ¢denepanbHbIX M pervoHajJbHBIX MPOLEAYpaX OLICHKHM KauyecTBa OOpa30BaHMS
UCIIOJIb3YyeTCs MepedyeHb (Koau(uKaTop) pacnpeneseHHbIX MO KiaccaM MpPOBEpsSEeMbIX
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MPOTrpaMMBbI
OCHOBHOT'O 00111eTr0 00pa30BaHMs U 3JIEMEHTOB COJIepKaHUs 10 (PU3UKe.

7 KJIIACC

IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAaThl OCBOEHHS] OCHOBHOI 00pa3oBaTe/bHOI
NPOrpamMMmblI

Kon [IpoBepsiemble peAMETHBIE PE3YNIHTATHI OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEr0 00pa30BaHus
pe3yibTaTa

11 UCIIOJIB30BATh N3yUYECHHBIC TOHATHUS

1.2 pa3inyath SBJICHHS 10 OINHCAHUIO UX XapaKTEpHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE
SIBJICHUE

1.3 pacmo3HaBaTh IMPOSIBJICHHE HM3YyYCHHBIX (PU3WYECKUX  SIBICHUHN

B OKPYKaIOIIEM MUPE, B TOM YHUCJIE (PU3MUECKUE SIBJICHUS B IPUPOJIE,
IIPU 3TOM TEPEBOJIUTH MPAKTHUECKYIO 3a]lauy B yu4eOHYIO, BBIIEISATH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3NUECKUX SIBJICHUI

14 OMKCHIBATh M3YyYCHHBIE CBOWCTBA Tel W (U3UYECKUE SIBICHUSA,
UCTIONB3Yd  (pu3MYecKne BETWYWHBI, TPH ONHUCAHUU MPaBUIHHO
TPAKTOBaTh (U3MYECKUN CMBICI HCIOJIB3YEMBIX BEIWYUH, UX
0003HaYEHUS U €IUHULIBI (PU3UYECKUX BEIMUMH, HAXOIUTh (POPMYIIHI,
CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTHUMH
BEJIMYMHAMH, CTPOUTHh TpaduKH  HW3YYEHHBIX  3aBUCHUMOCTEH
(U3UICCKUX BEIIMYUH

1.5 XapaKTepru30BaTh CBOMCTBA Tel, (M3MUECKUE SBICHUS M TPOIECCHI,
UCIIOJIb3ySl W3YYEHHBIE 3aKOHBI, IIPU OSTOM J1aBaTh CIIOBECHYIO
GbopMyIHUpPOBKY 3aKOHAa W 3alUChIBaTh €ro MaTeMaTUYECKOe
BBIPAKEHHE

1.6 O0OBSCHATh (PU3WUYECKHE SBJICHHUS, MPOIECChl U CBOMCTBA TEi, B TOM
Yucjie W B KOHTEKCTE CHUTyalluid IPaKTHKO-OPHUEHTHPOBAHHOTO

81



denepanbHas padouas nporpamma | @usuka. 7-9 kiaccsl (0a30BbIM YPOBEHB)

XapakTepa: BBIABIATh HNPUYUHHO-CIECICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHue U3 1 — 2 nornyeckux maroB ¢ onopoi Ha 1-2 u3ydyeHHbIX
CBOMCTBa duznyeckux SBJICHUM, bu3HUecKux 3aKOHa
WM 3aKOHOMEPHOCTH

1.7

pemiatb pacueTHble 3ajaud B 1 — 2 AeiCTBUS, UCNONB3YS 3aKOHBI
U (opmysbl, CBs3bIBaolMe (PU3MYECKUE BEJIMYMHBI: HA OCHOBE
aHaJIu3a yCJIOBHS 3aJa4M 3alMCHIBAaTh KPATKOE YCIOBHUE, MOICTABIIAThH
¢u3nueckre BeIMUYUHbI B (POPMYJIIbI U IPOBOJUTH PACU€Thl, HAXOIUTh
CIIPaBOYHbBIE JIaHHbIE, HEOOXOAUMBIE ISl PEIIeHUs 3a/1a4, OLEHUBATh
PEANTMCTUYHOCTh TOJTYYEHHON (PU3NUECKON BEITMUMHBI

1.8

pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEUIUTh IMPU MOMOIIH
(¢u3MUeCKUX METOJIOB, B OINUCAHWU MCCIEOBAHUS BBIIEIATH
IPOBEPSIEMOE NPEATIONIOKEHUE (runoresy), pasinyath
U UHTEPIPETUPOBATH MOJYUYEHHBIH pE3yJbTaT, HAXOAUTh OIIMOKH
B XOJI€ OIIbITA, JAENaTh BBIBOJBI 10 €r0 pe3yJibTaTaM

1.9

MpOBOAUTL  OIIBITBI  IIO Ha6J'II-0)1€HI/IIO (1)H3H11€CKI/IX SIBJICHUU
nIn (1)I/IBI/IIIGCKI/IX CBOMCTB TEI: q)OpMyJII/IPOBaTB IMPOBCPACMBIC
IMPCAITOJIOKCHUSA, CO6I/IpaTB YCTaAaHOBKY n3 MMpEaJIOKCHHOI'O
060py,IIOBaHI/I}I, 3aIIMChIBATh X0/ OIIbITa 1 q)OpMy.HI/IpOBaTB BBIBOJbI

1.10

BBIIIOJIHSATh TMPSMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM AaHAJIOTOBBIX
U [UQPPOBBIX MPUOOPOB, 3aITUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPEHUI

1.11

IMPOBOJIUTh  MCCJIEAOBAaHHWE 3aBHCUMOCTH  OIHOM  (DU3WUYECKOM
BEJIMUUHBI OT JPYroil C HCMHOJb30BAHUEM TIPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAHMHU YYEOHOTO HCCIICIOBaHMS, COOMPATH
YCTAHOBKY U BBINIOJIHATHh U3MEPEHUSI, CIEIysl MPEAJIOKECHHOMY ILIaHYy,
(bUKCUpOBaTh PE3YIbTATHl IOJYYEHHONW 3aBUCHMOCTH (HU3UYCCKHX
BEJIMYUH B BUC IIPEIOKEHHBIX TaOIUIl U Tpa)MKOB, JACIaTh BEIBOIBI
10 pe3yJibTaTaM UCCIICIOBAHUS

1.12

POBOAUTh KOCBEHHBIE W3MEpEHUs (PU3NYECKUX BEIMYUH, CIEHYS
NPEeAJIOKEHHON UHCTPYKIMU: NPU BBINOJIHEHUU U3MEPEHUN COOUpaTh
DKCIEPUMEHTAIBHYK) YCTAHOBKY W BBIYMCIIATH 3HAYEHUE HCKOMOU
BEJINYHHBI

1.13

coOoaTh TpaBWIa TEXHWKH  OE30MAacHOCTH Tpu  padote
¢ 1abopaToOpHBIM 000PYTIOBAHUEM

1.14

yKa3bIBaTh MPUHIUIIBI IEUCTBUS TPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapaKTEepU30BaTh MPUHIMIBI JCHCTBUS U3YUYEHHBIX MPUOOPOB
U TEXHHUYECKHX YCTPOWCTB C MOMOIIBIO MX OIHUCAHUA, HCIIOJIb3Ys
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3HaHUSI O CBOMCTBax (U3MYECKUX SIBICHUH H HEOOXOJIUMBbIC
dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTHU

1.15

NPUBOJIUTH TPUMEPHl (HAXOAUTh WHPOPMANUIO O TPUMEpPax)
IPAKTHYCCKOTO MCTIOIB30BaHMS (M3MUCCKIX 3HAHUH B IIOBCETHCBHOU
KU3HM 151 oOecrieueHust 6€30MacHOCTH MPU 00paIieHuu ¢ IpudopaMu
U TEXHWYECKHMMH  YCTPOHCTBAMH,  COXPAaHCHHS  30POBbS
U COONIIOJIEHUSI HOPM SKOJIOTHYECKOTO TOBEJICHUS B OKPY’KaIoIIeh
cpene

1.16

OCYHIECTBIISITh OTOOp MCTOYHMKOB MH(popmanuu B cetu MHTepHer
B COOTBETCTBUU C 3aJaHHBIM IOHWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCSl 3HAHUM W IyTEM CPABHEHUS PA3IMYHBIX MCTOYHHKOB
BBIICNIATh MH(POpPMAILIMIO, KOTOpas SBIAETCA NPOTUBOPEUUBOU
WM MOXET ObITh HEJOCTOBEPHOM

1.17

UCIIOJIb30BaTh TMPU  BHIMIOJIHEHUHM YYEOHBIX 3aJaHUN HAy4dHO-
NOMYJISIPHYIO JIUTEPaTypy (GU3HYECKOTO COJEp KaHMsI, CIIPABOYHbIC
Marepuainbl, pecypcel cetu VIHTepHEeT, BIaAETh IpPUEMAMU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus UHPOPMALIUU U3 OAHOM
3HAKOBOU CHCTEMBI B JPYTYIO

1.18

co371aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBE 2 — 3 UICTOYHHKOB HH(OopManu GU3NIECKOT0 COACPIKaHMS,
B TOM 4HCJie TyOJIMYHO JeNaTh KpaTKHWe COOOIICHHs O pe3yibTaTax
IPOEKTOB MJIM YYEOHBIX MCCIENOBAaHUN, MPU OSTOM TPaMOTHO
UCIIONIB30BaTh M3YYEHHBIH TOHATUMHBIM amnmapaT Kypca (U3UKH,
COIPOBOXK/IaTh BBHICTYIICHUE MTPE3CHTAIlUEH

1.19

IIPY BBIMIOJTHEHUU YYEOHBIX TIPOEKTOB M UCCIIEIOBAHUN PACTIPEACIATh
00s13aHHOCTH B T'PYIINE B COOTBETCTBUU C TTOCTABICHHBIMU 33a4aMH,
CIEOWTH 3a BBIIIOJHECHUEM IUIaHA JIEMCTBUM, aJC€KBATHO OLICHUBATH
COOCTBEHHBI BKJaA B JIEATEILHOCTh TPYIIBI, BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJCHCTBUE, YUUTHIBAsI MHEHUE OKPYKAFOIIUX

IIpoBepsiemble 3J1IeMEHTHI COlePsKAHUSA

Kon Kon [IpoBepsieMble JIEMEHTBI COAECPKAHUS
pasznena | dJEMEHTa
1 OU3NKA U EE POJIb B ITIO3HAHWHU OKPYXAIOHIIETI'O MUPA

11 @u3uka — Hayka O mnOpupoje. SBIEHHUS TNPUPOJBIL.
dusznueckue  SBICHHS:  MEXaHUYECKHE,  TEIUIOBbIE,
AIIEKTPUUYECKHE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE
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1.2

®dusnyeckue BenuuuHbl. 3mMepenre pu3nyeckux BEIUYMH.
®dusnyeckue  npubopsl.  [lorpemHocTh  M3MEpEHUN.
MexnayHapoIHast CUCTEMA €IUHULL

1.3

EcTecTBeHHO-HAY4YHBII METOJA MO3HAHMS: HAOII0JEHuUE,
IIOCTAHOBKA HAy4YyHOI'0 BOIIPOCA, BBIIABUIKECHUE THUIIOTES,
AKCIIEPUMEHT 10  MpPOBEpPKE  THUMNOTE3, OOBSCHEHUE
Ha0JII0JaeMOT0 SBJICHUS

14

Onucanune GU3NIECKUX SIBJICHUM ¢ TTOMOIIBIO MOIENIEH

1.5

[IpakTrueckue pabOTHI:

N3mepenue paccTosiHUN.

N3mepenue o0bema )KUIKOCTH U TBEPIOTO Tela.
OmnpeneneHue pa3MepoB MalbIX TeJl.

W3mepenne TteMmriepaTypsl TMpU TOMOIIH  KHIKOCTHOTO
TEPMOMETpA U TaTYHKA TEMIIEPATyPhl

ITEPBOHAY

AJIBHBIE CBEJAEHMA O CTPOEHMU BEIIECTBA

2.1

CrpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, UX pa3MeEpBhl.
OnbITel, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2

JIBuxenue yactull BemecTBa. CBsI3b CKOPOCTH JBUKEHUS
YacTHII ¢ TemrepaTypoil. bpoyHoBckoe nBkenue, nuddysus

2.3

B3aHMOH€ﬁCTBH€ qaCTull BCIICCTBA: IMPUTAKCHUC
N OTTAJIKMBaHHUC

2.4

ArperaTHple COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE Ta30B,
KUJIKOCTEH U TBEPAbIX  (KPUCTAIIMYECKUX)  Tell.
B3auMocBs3p MeEXIy CBOWCTBAMU BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX W HMX AaTOMHO-MOJICKYJISIPHBIM
CTPOCHHUEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[MpakTuyeckue paboTHI:

Orenka TuameTpa aToma METOJIOM pSIOB
(c mcnosp3oBaHueM GoTorpadmii).

OnbITH IO HAOJIOJICHUIO TEIJIOBOTO PACITUPEHHMSI Ta30B.
OnwITH O OOHAPYKEHUIO JEHCTBUSA CHUIJI MOJCKYJISPHOTO
PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

MexaHnveckoe JBUkeHUE. PABHOMEPHOE U HEPABHOMEPHOE
JIBUKCHUE
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3.2 Cxopocte. Cpennsisi CKOPOCTb IIPM  HEPAaBHOMEPHOM
JBIKEHUU. PacdeT myTu U BpeMEHU JIBMKCHUS

3.3 SIBnenue uHepuuu. 3aKOH MHepuuu. B3aumoneiictBue Ten
KaK MpUYMHA U3MEHEHMsI CKOPOCTH ABMXEHHUs Tesl. Macca
KaK Mepa UHEPTHOCTHU Teja

3.4 [InotHOCTH BemecTBa. CBSA3b MJIOTHOCTU C KOJWYECTBOM
MOJIEKYJI B €IMHUIIE 00BEMa BELIECTBA

3.5 Cuna Kak XapakTepuCcTUKa B3aUMOJICHCTBHS Tl

3.6 Cuna ynpyroctu u 3akoH ['yka. W3mepenue cuibl
C IOMOUIBIO TUHAMOMETPA

3.7 SIBnenue TArOoTEHHMS M cuia TsokecTH. Cuia  TSDKECTH
Ha Jpyrux mwiaHerax. Bec tena. HesecomocTh

3.8 Cuna tpenus. TpeHne CKONIBKEHUs U TpeHHe Mokosi. TpeHnue
B MIPUPOJIC Y TEXHUKE

3.9 CnoxkeHue cuWil, HampaBlIE€HHBIX IO OJHOM MPSMOH.
PaBHOAeHcTBYIOIIAS CHIT

3.10 [TpakTrdeckue paboOThI
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBMKEHHS (LIapHKa
B JKMJIKOCTH, MOJIETH 3JEKTPUYECKOTO aBTOMOOWISA U TaK
nasnee).
Onpenenenue cpeaHel CKOPOCTH CKOJBXEHUsi Opycka
WIH IIapUKa 10 HAKJIOHHOMW TIOCKOCTH.
Omnpenenenue MIIOTHOCTH TBEPJIOTO TeJa.
OnBITHI, JIEMOHCTPHUPYIOUIUME 3aBUCUMOCTh PACTSKECHUS
(meopmarum) npy>KMHBI OT MPUITOKEHHON CHUJIBL.
OnbIThl, JEMOHCTPUPYIOLINWE 3aBUCHUMOCTh CHWJIBl TPEHUS
CKOJIbXKEHHUSI OT Beca Tejla U XapaKTepa CONPHUKACAIOIINXCS
ITOBEPXHOCTEN

3.11 @u3nyecKue SBICHUS B IPUPOJEC: MPUMEPHI JIBHKECHUS
C Pa3IMYHBIMU CKOPOCTSIMHU B KMBOW M HEXUBOW MPHUPOJE,
NEWCTBHUE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoucTBa: AIMHAMOMETP, MOJUIUITHUKH

JNABJIEHUE TBEPABIX TEJI, )KUJIKOCTEN UT A30B
4.1 JaBnenue  TBepaoro Tema.  CrnocoObl  yMEHBIIEHUS

" YBCIINMYCHUA JaBJICHUA
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4.2

JlaBneHue ra3a. 3aBUCUMOCTH JIaBJIEHHs ra3a oT o0bema,
TEeMIIepaTyphl

4.3

Hepez[aqa AaBJICHUA TBCPAbBIMHU  TCJIaMH, JKHUIAKOCTAMHU
u razamu. 3akoH Ilackamns. ITneBMaTHueckre MamIuHbI

4.4

3aBUCUMOCTh  JIaBJICHHSI  JKMJKOCTH  OT  TJIyOWHBI.
I'mppocrarnueckuit mapagokc. CooOmiaroniecss CoCyabl.
MuapaBnndeckre MeXaHU3MBbl

4.5

Atmocdepa 3emnu u atmocepHoe aaBieHue. [IpuyuHbI
CYIIECTBOBAHMUS BO3AYIMIHOW o00osouku 3emiu. OmbIT
Toppuuemnu. 3aBUCUMOCTh  aTMOC(EPHOro  JIaBlEHUs
OT BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenue aTMoc(epHoro JIaBJICHUSI. [Tpubopst
JUISL UBMEPEHUsT aTMOC(EpHOTo TaBICHUS

4.7

JleficTBHE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
BritankuBaromias (apxumenoBa) cuia. 3akoH Apxumena

4.8

[LmaBanue ten. BoznyxoruiaBanue

4.9

[TpakTryeckue paboOTHI:

HccienoBanne 3aBUCHMOCTH Beca Tejla B BOJE OT 0oObeMa
MOTPY>KEHHOM B JKMJAKOCTh YaCTH Tea.

OmnpeneneHue  BBITAIKUBAIOMIEH  CHIBIL, JI€HCTBYIONIEH
Ha TeJIO, MOTPYKEHHOE B JKUIKOCTb.

[IpoBepka  HE3aBUCMMOCTH  BBITUIKMBAIOMIEH  CHUJIBI,
JIEUCTBYIOIIEH HA TEJIO B JKUIKOCTH, OT MaCChI TENA.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITATKUBAIOIIEH
CUJIBI, JICHCTBYIONIEH Ha TEJIO B JKUAKOCTH, OT 0O0BbeMa
MOrPY>KEHHOM B JKUJKOCTh YAaCTH TejJa W OT IUIOTHOCTH
JKUJIKOCTH.

KoHncTtpynpoBanue apeomeTpa Wil KOHCTPYHUPOBAHUE JTOAKHU
Y OIIPEACIICHUE €€ TPY30IObEMHOCTH

4.10

duznyeckue SABICHUS B MPUPOJE: BIUSHUE aTMOC(EpHOTO
JIaBJICHUS HA )KHBOW OPTraHW3M, IJIABaHUE PHIO

411

TexHuueckne  ycTpoiicTBa:  cooOHIArOIIMECs  COCYIbI,
YCTPOMCTBO  BOAONPOBOAA,  THAPABIMYECKUH  Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TIOPIITHEBOH HACOC,
apeomeTp

PABOTA, MOIIIHOCTD, OHEPI' 141

5.1

Mexanuyeckas padota
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5.2 Mexanunyeckast MOIITHOCTD

5.3 [IpocThie MeXaHU3MBI: pbIyar, 0J0K, HAKJIOHHAS TUIOCKOCTh.
[IpaBuno paBHOBeCHs pblyara

5.4 [IpumeHeHue npaBuia paBHOBECHUS pblyara K 0JI0Ky

5.5 «3o050T0oe TpaBuso» MexaHUKU. KoadduimeHT mone3Horo
JNeucTBUs MexaHu3MoB. IIpocThle MexaHu3Mbl B OBITY
U TEXHUKE

5.6 [ToTtennmanbHasi SHEPrUU TeNa, MOJHITOrO HaJ 3emiei

5.7 Kunernueckas sneprus

5.8 [lonnas MexaHuveckass dHeprus. 3aKOH HM3MEHEHUS

U COXPAHCHUA MEXaHUYECKOM OHCPTUHU

5.9 [Ipaktruueckue pabOTHI:

Omnpenenenrne pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM
JNBUKEHHUH TeJIa 110 TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue yciioBril paBHOBECHS pblyara.

N3amepenne KIIJI HakIOHHOM TIIIOCKOCTH.

N3ydenne 3aKkoHa COXpaHEHUS] MEXaHUYECKON YHEPTUU

5.10 DU3NYECKUE SABJICHUS B MMpUpoAC: pbldaru B TCJIC YCIIOBCKA

5.11 TexHuveckue YCTPOUCTBA: phlyar, MTOJABUKHBIN
Y HETIOJBIDKHBIN OJIOKHM, HAKJIOHHAs TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
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8 KUIIACC
IIpoBepsiemble npeaMeTHbIC pe3yabTaThbl OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
NpOrpaMMbl
Kon [IpoBepsiemMble IpeAMETHBIE PE3YIIBTATHI OCBOCHHSI OCHOBHOMN
MIPOBEPSEMOTO o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa3oBaHus
pe3yJibrarta
11 UCITIOJIB30BATh MOHATHSA
1.2 pa3nuyaTh SBICHHUS TI0 ONHCAHMIO HX XapaKTepHBIX CBOMCTB
U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (PUINYECKOE
SBJICHUE
1.3 pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3UYECKHX  SIBICHUUN
B OKpPY’KaIOIIeM MHUpPE, B TOM 4ucie GU3NUeCKUe SBJICHUS B IPUPOJIE,
IPU 3TOM MEPEBOJAUTH MPAKTHUUECKYIO 3a/layy B y4eOHYIO, BBIIEISATH
CYIIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UUYECKUX SIBICHUIM
1.4 ONMKCHIBATh M3YyYECHHBIE CBOMCTBA Tel U (PU3MYECKUE SBIICHMUS,
UCTIONIb3Yd (PU3MYecKue BEIWYMHBI, MPU ONHUCAHUMU MPABUIBHO
TpPakTOBaTh  (U3MUECKUM  CMBICT  HCIOJB3YEMBbIX  BEJUYUH,
0003HaYeHUsI ¥ €AMHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TrpaduKH  HU3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIMYUH
1.5 XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBICHUS U IPOIIECCHI,
UCTIONIb3ysSd UW3Y4YEHHBIE 3aKOHBI, IMPU DTOM JaBaTh CIOBECHYIO
GbOpMyNHpPOBKY 3aKOHa U 3alUChIBaTh €r0  MAaTeMaTUYECKOe
BBIpAKCHUE
1.6 OOBSCHATH (PU3MUYECKUE IMPOLIECChl M CBOMCTBAa TeJd, B TOM YHUCIE
U B KOHTEKCTE CHUTYyallMil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa:
BBISIBJIATh IIPUYMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH OOBSCHEHHE
u3 1-2 Jormyeckux MmaroB ¢ MOMOIIbIO 1—2 H3y4eHHBIX CBOMCTBA
¢usnyeckux sBICHUHN, PU3NIECKUX 3aKOHA WA 3aKOHOMEPHOCTH
1.7 peliaTe pacueTHble 3a7aud B 2 — 3 JCHCTBUS, MCHONB3YS 3aKOHBI

U (GopMmysbl, CBs3bIBaOMUE (PU3NYECKUE BEIMYMHBI: HA OCHOBE
aHaJIN3a yCJIOBUA 33Ja4d 3aIlMChIBAaTh KPATKOE YCJIOBHUE, BBISBISATH
HEJIOCTAaTOK JAHHBIX JJISI pEILICHHs] 3a/laud, BbIOMpATh 3aKOHbI
u Gopmynbl, HEOOXOAUMBIE NJiIi €€ PEIICHUsl, MPOBOJUTH PACUETHI
U CpaBHHMBATh MOJY4YEHHOE 3HA4Y€HHE (DUIUYECKOW BEIUUYUHBI
C U3BECTHBIMU JAHHBIMU
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1.8

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH
(u3HYECKNX METOJIOB, UCIIOIb3Ys OMMCAHNUE UCCIIEI0BAHNUS, BBIIEISATh
IIPOBEPSIEMOE TPEAIIONOKEHUE, OLEHUBATH IMPABUIBHOCTH IOPSAIKA
IIPOBEACHUS UCCIIEIOBAHMSI, 1€JIATh BBIBOJIbI

1.9

OPOBOAUTH ONBITHI IO HAONIOACHHIO  (PU3UYECKUX  SBJICHHM
Wi (QU3NYECKUX CBOMCTB Ten: (QOpMyIHpOBaThH MpPOBEpPSEMbIE
OPEANoNOXKEeHUsl, coOupaTh YCTAHOBKY M3  NPEIJIOKEHHOTO
000pyA0BaHUs, ONMUCHIBATH XOJI ONbITA U (POPMYIUPOBATH BHIBOJIbI

1.10

BBITIOJIHATh TPSMBIE HU3MEPEHUS C HCIOJb30BAHUEM aHAJIOTOBBIX
puOOPOB U NATUUKOB (PU3UIECKUX BEIIUYMH, CPABHUBATH PE3YJIbTAThHI
U3MEPEHUN C yU4eTOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH

1.11

MpOBOAUTD HCCIICAOBAHHNC 3aBUCUMOCTH OI[HOﬁ (I)HSH‘IGCKOﬁ
BCIIMYHNHBI OT ﬂpyFOﬁ C MHCIOJIb30BAHUCM TIPAMBIX HSMGPGHHﬁl
IIAaHUPOBAThL HMCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY H BBIIIOJHATH
HN3MCPCHUA, ciacays MPpCAJIOKCHHOMY IJIaHY, (1)I/IKCI/IpOBaTB
PE3YIbTAThI HOquCHHOﬁ 3aBUCUMOCTHU B BUAC Ta6J'II/III )51 I‘pa(i)I/IKOB,
ACJIaTb BbIBOJBI IO PE3YyJIbTaTaM HCCJICTOBAHUA

1.12

IMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (1)I/ISI/ILICCKI/IX BCJINYHNH:
IIAHUPOBATh U3MCPCHUS, CO6I/IpaTB SKCIICPUMCHTAJIbBHYIO YCTAaHOBKY,
ciacays HpGIUIO)KGHHOﬁ HHCTPYKIHNHW, ©W BbIYUCIETL 3HAYCHHC
BCJINYNHBI

1.13

coOmomaTh  TpaBWjia TEXHUKM  O€30MacHOCTH Tpu  pabore
¢ 1abopaTOpHBIM 000PYA0BAHUEM

1.14

XapaKTepu30BaTh MTPHUHIUIBI JEUCTBUS HW3YYCHHBIX MNPHUOOPOB
U TEXHUYECKUX YCTPOMCTB C OINOPOM HA UX OINHCAHUs, UCIOJIb3Ys
3HaHWSI O CBOWCTBAaX (PU3WYECKUX SBICHUH U HEOOXOIUMBIC
¢dusznueckre 3aKOHOMEPHOCTH

1.15

paciio3HaBaTb IIPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa H U3MCPHUTCIILHBIC
HpI/I60pI>I IO CXCMaM U CXCMATHUYHBIM PUCYHKaM, COCTABJISITb CXCMBI
QJICKTPUYICCKUX ueneﬁ C IMOCICOOBATCIIBHBIM MW IIapalJICIIbHBIM
COCIMHCHUCM 9JICMCHTOB, pa3in4dad  YCJIOBHBIC 0003HaYCHUS
SJICMCHTOB JJICKTPHUUYCCKHUX ueneﬁ

1.16

NPUBOJUTh TPHUMEpPHl (HAXOAUTh WHPOPMAIUIO O TMPHUMEPAX)
MPAKTUYECKOTO MCTIOIB30BaHMS (PM3UUECKIX 3HAHUI B TIOBCETHEBHOU
KU3HU JJ151 o0ecriedeHus: 0€30MacHOCTH MPU 00paIleHruy ¢ Iprudopamu
U TEXHUYECKUMU  YCTPOWMCTBAMHU,  COXPAHEHHS  370pPOBbS
U COOJIFOJICHUSI HOPM 3KOJIOTMYECKOTO MOBEICHHUS B OKpYKarolleu

cpene
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1.17

OCYIIECTBIISITh MOUCK HHPOpMALUU (PU3NYECKOTO COAEPKAHUS B CETH
HNHTepHeT, HA OCHOBE HUMEIOLIUXCA 3HAHUM MU IIyTeM CpaBHEHUS
JOTIOJTHUTENIbHBIX HMCTOYHUKOB BBIIENATh HMHGOpPMALMIO, KOTOpas
ABJISIETCS] MPOTUBOPEUYMBOM WIIM MOXKET OBITh HETOCTOBEPHOM

1.18

UCIOJIb30BaTh MPU BBIOJIHEHUH YYEOHBIX 3aJaHUN HAy4dHO-
HNOMYJSPHYIO JUTEPATypy (U3HUECKOTO COAEpPKaHUS, CIPABOYHBIE
Marepuainel, pecypcel cetu VHTepHeT, BiaAeTh IpPUEMaAMU
KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHusi MHPOPMALIUU U3 OJHOMN
3HAKOBOW CHCTEMBI B APYTYIO

1.19

co3aaBaTh COOCTBCHHBIC MMCHbMECHHBIC U KPATKHE YCTHBIC COOOIICHUS,
0000mass uHGOPMAIIUIO W3 HECKOJbKUX HCTOYHUKOB (DU3UYECKOTO
colepKaHUs, B TOM YHCJIE IyOJUYHO TIPEJCTABIATH PE3yJIbTaTh
NPOSKTHOW WJIM HCCICAOBATEIbCKOW JICSITCIIBHOCTH, TP  ITOM
IPaMOTHO HCITOJIb30BaTh HM3YYCHHBIM TOHATHHHBIA ammapar Kypca
(U3HMKH, COTTPOBOXK/AThH BBICTYIIJICHUE TTPE3CHTAIIUEH

1.20

TP BBINTIOJIHCHUHA y‘{€6HLIX ITPOCKTOB U I/ICCJ'IGJIOBaHI/Iﬁ (1)I/IBI/I‘IGCKI/IX
MponIecCCOB pPaCIpCaACIATb 00s3aHHOCTH B rpymnmne B COOTBCTCTBHH
C IIOCTaBJICHHBIMH 3aJa4aMH, CICAHUTL 3a BBIIIOJHCHUCM IIJIaHA
I[@ﬁCTBPIﬁ H KOPPECKTHUPOBATH €10, aICKBATHO OLICHUBATb COOCTBEHHBIN
BKJIaad B JOCATCIBHOCTb TPYIIIBI, BBICTPAUBATH KOMMYHHUKATHBHOC
B3aI/IMO,II€I‘/’ICTBI/I€, MMPOABJIA TOTOBHOCTL pa3spCiIaTh KOH(i)J'II/IKTBI

IIpoBepsieMble 31€eMeHTHI COAEPKAHUS

Kon Kon [IpoBepsieMble 2JIEMEHTBI COACPKAHUS
paszzena | D>JEMEHTa
6 TEITJIOBBIE ABJIEHUA
6.1 OCHOBHBIE MTOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TeOpUn

CTpOEHHMS BelecTBa. Macca U pa3Mmepbl MOJIeKyJl. OTNbITHI,
IIOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS MOJEKYJIAPHO-
KMHETUYECKON TEOPUHU

6.2 Mogenu TBepJIOro, *KUAKOrO U razoo00pa3HOr0 COCTOSHHIA
BeniecTBa. Kpucramnuiyeckue u amopdHbIe Tena

6.3 OOBSICHEHUE CBOWMCTB Ta30B, KHJIKOCTEH W TBEPABIX TEI
Ha OCHOBE IOJI0KEHUN MOJIEKYJISIPHO-KHHETHYECKOU TEOPUHU

6.4 CmaurBaHue€ U KallWUISPHBIC SIBJICHUS

6.5 TeruioBoe pacupeHue U CxKaTHe
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6.6 Temneparypa. CBsd3b TeMmepaTypel €O  CKOPOCTBIO
TEIJIOBOTO JIBUXKEHUS YaCTHIL

6.7 Buytpennsst sneprus. CrnocoObl M3MEHEHUS BHYTPEHHEM
SHEPIrUM: TEIUIONEpeiada U COBEPILICHUE pabOThI

6.8 Bunbr  Temnonepenaun: TEIUIONPOBOIHOCTh, KOHBEKIIMS,
U3JTy4YCHUE

6.9 KonmuecTBo TemnoTel. Y aenpHas TeI0eMKOCTh BEIIECTBA

6.10 TeruiooOMEH W TEIJIOBOE  paBHOBECHE. Y paBHEHHE

TEIJI0OBOI0 OajlaHca

6.11 [InaBneHve W OTBEPAECBAHUE KPUCTALIMYECKUX BEILECTB.
VenbHas TEIUIoTa TUIaBICHUS

6.12 [TapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenwue.
VYaeneHass  TemioTa  MapooOpa3oBaHHsS.  3aBHCHMOCTH
TEMIIEpaTypbl KHIICHUSI OT aTMOC(HEPHOTO JTaBJICHHSI

6.13 BrnaxxnocTts BO31yxa

6.14 DHeprus TOIIMBA. Y IeJibHAs TEIUIOTAa CrOPaHus

6.15 [Tpunnumer padotel TernoBeix asurateneit KIIJ[ termoBoro
nBuratens. TernoBble IBUTATENW M 3allldTa OKpYKaroIeh
cpeasl

6.16 3aKOH COXpaHEHHsI U MPEBPALICHUS SHEPIUU B TEIIOBBIX
nporieccax

6.17 [IpakTrdeckue paboTHI:

OnbITEI TT0 OOHAPY)KEHUIO JEUCTBUS CUJI MOJIEKYJISIPHOTO
MPUTSKCHUS.

OnbITHL 1O BBIPAIIMBAHUIO KPHUCTAJIOB MMOBAPEHHOW COJIH
WJIM caxapa.

OnbIThl MO0 HAOIIOIEHUIO TEIJIOBOTO PACHIMPEHHS Ta30B,
JKUJIKOCTEN U TBEPABIX TEI.

Omnpenenenue gaBiIeHUS BO3AyXa B OaJUTOHE IIMIPHUIIA.
OnbITel, AEMOHCTPUPYIOIIUME  3aBHCHUMOCTh  JABJICHUS
BO3J/lyXa OT €ro 00beMa U HarpeBaHUs WIN OXJIAXKICHUS.
[IpoBepka rUMOTE3bl JMHEHHOW 3aBUCHUMOCTH  JIJIUHBI
CTONOMKA KUJAKOCTH B TEPMOMETPHUYECKOH  TpyOKe
OT TEMIIEPATYPHL.

HaGnronenre w3MeHeHHMs] BHYTPEHHEHM HHEpPruM  Tena
B pe3yJbTare Teronepeaayu U paboThl BHEIIHUX CHUII.
UccnenoBanue siBieHUSI TEIJIOOOMEHA NpPU CMEIIMBAHUU
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XOJIOJHOU U ropsiyey BOABI.

OnpeneneHue KOIWYECTBA TEILIOTHI, ITOJYYEHHOIO BOJOU
IpH TEIJIO0OMEHE C HArPEThIM METAINTMYECKUM LUITUHAPOM.
OnpeneneHue  ynenpHOM — TEINIOEMKOCTHM — BELIECTBA.
HccenenoBanue npouecca uCrapeHus.

OnpeneneHne OTHOCUTENBHON BIIAXKHOCTH BO3AYyXa.
OnpeneneHue yneapHON TEILIOTHI IIIaBICHUS JIbJA

6.18 @u3nyeckue SBICHUS B  NOPUPOJIE:  MOBEPXHOCTHOE
HATSHKCHUE W KaIMWUISPHBIC SIBIICHUS B TIPUPOJIC, KPUCTAILIIBI
B mpuponae, u3nydeHue CoiHIA, 3aMep3aHUe BOJOEMOB,
MoOpCKHe Opu3bl; 00pa3oBaHHUE POCHI, TyMaHa, UHEs, CHeTa

6.19 TexHudeckue  yCcTpoOHCTBa: KalmwuIIpbl,  TPUMEPHI

UCIIOJIb30BAHUSl KPHUCTAJJIOB, JKUJIKOCTHBIM TEPMOMETP,
JNaTYUK TEMIEPATypbl, TEPMOC, CUCTEMA OTOIJIEHUS JTOMOB,
TUTPOMETPBI, TICUXPOMETp, MapoBasi TypOWHA, ABUTaTesb
BHYTPEHHETO CrOpaHus

DJIEKTPUYECKHWE U MATHUTHBIE ABJIEHUA

7.1 Onektpu3zauus Tei. J[Ba poaa 3JIeKTpUUECKUX 3apsAI0B

7.2 B3aumopelictBue  3apsikeHHBIX  Ted.  3akoH  Kynona
(3aBHCUMOCTh CHJIBI B3aMMOJECUCTBUS 3apSIKEHHBIX Tell
OT BEJIMYMHBI 3aPSJ0B U PACCTOSIHUSA MEXKIY TEIaMu )

7.3 Dnektpuueckoe mnone. HanpsokeHHOCTh  3IEKTpUYECKOro
nona. [lpuHUOMD Cynepro3uiuu  BICKTPUUECKUX MOJIEH
(Ha Ka4ECTBEHHOM YPOBHE)

7.4 Hocutenu  snexTtpuyeckux  3apsaoB.  DJIEMEHTapHbIM
anekTpuyeckuit 3apsan. Ctpoenuwe artoma. I[IpoBoaHUKH
U JUAJIEKTPUKH

7.5 3aKOH COXpaHEHHUs JIEKTPUUECKOro 3apsiaa

7.6 DNEeKTPpUYECKUM TOK. VYcnoBus CYILIECTBOBAHUS
ANEKTPUYECKOr0 TOKa. ICTOUHUKH MOCTOSHHOTO TOKA

7.7 JIeHcTBHS 3IIEKTPUYECKOTO TOKa (TETIOBOE, XMMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKMJIKOCTSX U ra3ax

7.8 Onektpuueckas  menb. Cuwia  Toka.  DJIEKTPUUYECKOE
HaIpsKEHUE

7.9 ConpoTuBIE€HHE TPOBOJHUKA. Y JEIbHOE COMPOTHUBICHHUE

BCIICCTBA
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7.10 3akoH Oma JJ1s1 y4acTKa LenH

711 [TocnenoBarenbHOE 151 napasuieibHOE COCMHEHHE
POBOJAHUKOB

7.12 PaboTa 1 MOUTHOCTb 3IEKTPUUECKOro TOKa. 3akoH JIKoyiis-
Jlenna

7.13 DNeKTpuYeckue Uenu M MNOTPeOUTeNH DIEKTPUUECKOU

sHepruu B ObiTy. KopoTkoe 3ambikaHue

7.14 IlocTossHHBIE MarHuThl. B3auMOAEHCTBUE IMOCTOSHHBIX
MAarHuTOB
7.15 MarautHoe 1moJjie. MarautHoe moJjie 3eMJIA U €ro 3HaYeHUe

JUIS JKA3HHU Ha 3emiie

7.16 OneiT OpcTena. MarauTHOE MoJ€ AJIEKTPUYECKOTO TOKA.
[IpumeHeHune AMeKTPOMarHuTOB B TEXHUKE

1.17 JleiicTBM€ MAarHUTHOTO TMOJIsI Ha MPOBOJHUK C TOKOM.
DNeKTpOoJBUTaTeNIb TOCTOSIHHOTO Toka. Vcmonb3oBaHue
AJIEKTPOABUTATEIICH B TEXHUYECKUX YCTpOHCTBaX
U Ha TPAHCIIOPTE

7.18 OnbiTel @apazes. SABaeHUE 3IEKTPOMArHUTHOW WMHIYKIIUH.
[Ipasuiio Jlenna

7.19 Onektporeneparop. CrocoObl MOTyYeHHs] AICKTPUUECKON
DHEPruu. INEKTPOCTAHIIMHA HA BO30OHOBISIEMBIX HCTOYHHKAX
HEPrUuu

7.20 [IpakTrdeckue paboTHI:

OnpITHl 1O HAOMIOACHUIO DJEKTPU3ALMHM Tell MHIYKIHUEH
U TIPU CONTPUKOCHOBEHHH.

HccnenoBanue JNEUCTBUS AJIEKTPUYECKOTO T10JIs
Ha TIPOBOJAHUKHU U JUIICKTPUKH.

CbOopka u mpoBepka pabOTBI DIIEKTPUUECKOW  IIeTIH
MOCTOSIHHOTO TOKa.

W3mepenune u peryimpoBaHue CHIIBI TOKA.

H3mepenune u peryTupoBaHUE HAMIPSKEHUS.

HccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HMIYIIETO 4Yepes
pPE3UCTOpP, OT COMPOTUBICHHUS PE3UCTOpPAa W HAMPSHKEHUS
Ha pe3nucTope.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH JJICKTPUIECCKOTO
COTPOTHBJICHUS TPOBOAHUKA OT €ro JJIWHBI, IUIOMATU
MIOTIEPEYHOTO CEUCHUS W MaTepHuaa.
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[IpoBepka MpaBuIIa CHOKEHUS HaIpsKEHU N
MIPU MOCIEIOBATEILHOM COCIMHEHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBwia [Js CUIbl TOKA MPU NapauieIbHOM
COEJIMHEHUU PE3UCTOPOB.

Ornpenenenue paboThI DJIEKTPUIECKOT0 TOKA, UIYIIETO Yepes
pe3ucTop.

Onpenenenue MOIIHOCTH AIEKTPUUECKOTO TOKa,
BBIJICJISIEMOM HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKa, UAYIIETO Yepes
JIAMIIOUYKY, OT HANIPS)KEHUST HA HEH.

Onpenenenue KII/[ narpeBaTess.

UccnenoBanre MarHUTHOTO B3aMMOJECHCTBUS MOCTOSIHHBIX
MarHuTOB.

N3ydeHre MarHuTHOTO TIOJISI TIOCTOSIHHBIX MarHUTOB MPU UX
00bEIMHCHUU U Pa3/ICIICHHUN.

HccnenoBanue EeUCTBUA AJIEKTPUUYECKOTO TOKa
Ha MarHuTHYIO CTPEJIKY.

OnBbITHI, J€MOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIBI
B3aUMOJEHCTBHS KAaTYIIKH C TOKOM U MarHuTa OT CUJIbI TOKA
Y HaIlpaBJICHUS TOKA B KaTYIIIKE.

N3ydenne pAeicTBUST MAarHUTHOTO TOJII Ha MPOBOJHHUK
C TOKOM.

KoHnctpyupoBanue u nzydenue paboThl 3J€KTPOIBUTATENS.
Namepenne KIIJ[ anekTtpoaBurarenbHON YCTaHOBKH.

OneITel 1O HCCIENOBAHUIO SIBIICHHUSI 3JEKTPOMArHUTHOM
VUHIYKLIWH: UCCIIEJOBAHUE M3MEHEHUN 3HAYECHUS
Y HaIlpaBJICHUS] THAYKIIMOHHOTO TOKA

7.21 @u3n4ecKue SBJICHUSA B NPUPOJE: IEKTPUUECKUE SIBICHUS
B arMocdepe, DIIEKTPUYECTBO IKHUBBIX OPTaHHU3MOB,
MarHuTHOE ToJjie 3eMJId, Apeid MOIFOCOB, POJIb MATHUTHOTO
NOJISL 114 J)KU3HU Ha 3eMJie, OJIIPHOE CUSTHUE

1.22 TexHuueckue YCTPOWCTBA: DJIEKTPOCKON, aMIEpMETp,
BOJITMETP, PEOCTAT, CUETYHK DIEKTPUUECKOW DHEPIruH,
AIIEKTPOOCBETUTEIIbHBIC puoopHI, HarpeBaTebHbIE
AIIEKTPOTIPUOOPHI (mpumepsr), AIEKTPUYECKUE
NPEIOXPAaHUTENN,  DJIEKTPOMArHHUT,  DAJEKTPOJBHUTATEh
MIOCTOSIHHOTO TOKa, TEHEPATOP MOCTOSTHHOTO TOKa
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9 KUIIACC
IIpoBepsiemble npeaMeTHbIC pe3yabTaThbl OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
NporpaMMmblI
Kon [IpoBepsieMble MpeIMETHBIE PE3YIbTAThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3zoBaTeILHOM MPOrpPaMMbl OCHOBHOT'O 00111€T0 00pa30BaHUs
pe3yJibrarta
1.1 MCIIOJIb30BATh N3YUEHHbBIC TIOHATHUS
1.2 pa3iuyath SBJICHHUS 10 OINHCAHUIO UX XapaKTePHBIX CBOWCTB
U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIMIUX JIaHHOE (HU3UYECKOE
SIBJICHUE
1.3 pacrio3HaBaTh MPOSIBICHUE HW3YYEHHBIX (DU3WYECKUX  SBJICHUU
B OKPYXKaIOIIIeM MHUPE, B TOM YucClie PU3HUECKUE SIBJICHUS B MPUPOJIC,
IPU ATOM TEPEBOAUTH MPAKTHYECKYIO 3a]1auyy B YUEOHYIO, BBIJIEIATD
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SIBJICHUN
1.4 OTMHUCHIBATh M3YyYCHHBIC CBOWCTBA Tel © (U3UYECKHUE SIBIICHUS,
UCTIONBb3Yd (pU3MYecKue BEIWYUHBI, MPU ONUCAHUU TPABUIBHO
TpPakTOBaTh  (U3MUECKUM  CMBICT  HCIOJB3YEMBbIX  BEJUYUH,
0003HaYeHUsI ¥ €AMHUIIBI (PU3NYECKUX BEIMYMH, HAXOIUTH (POPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh TrpaduKH  HU3YyYEHHBIX  3aBUCHUMOCTEH
(bU3UYECKUX BEIMYUH
1.5 XapaKTepru30BaTh CBOMCTBA Tell, (U3MYECKUE SIBICHUS W TPOIIECCHI,
UCTIONIb3ysSd UW3Y4YEHHBIE 3aKOHBI, IMPU DTOM JaBaTh CIOBECHYIO
GbOpMyNHpPOBKY 3aKOHa U 3alUChIBaTh €r0  MAaTeMaTUYECKOe
BBIpAKCHUE
1.6 OOBSACHATh (U3MYECKUE TPOIECCHl U CBOMCTBA TEl, B TOM YHUCIE
U B KOHTEKCTE CUTyalluid MPaKTHUKO-OPUEHTHPOBAHHOIO XapaKTepa:
BBISIBIIATH MPUYUHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHHE
U3 2-3 JIOTMYECKUX IIAaroB ¢ MOMOIIbI0 2—3 HM3Yy4YEHHBIX CBOMCTBA
bu3nUecKuX SBICHNN, GU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH
1.7 pemarh pacyeTHbIE 3a1ayd (Omuparonuiuecs Ha cucteMy w3 2-3

YpaBHEHUI), HCMOJb3Yys 3aKOHbI U (POpPMYIJbl, CBS3bIBAIOLIUE
¢u3nueckre BENIMYMHBI: HAa OCHOBE aHalIW3a YCIOBUSA 3aJa4d
3alUChIBATh ~ KpPaTKOE€  YCIIOBHE,  BBISBIATH  HEJOCTAIOIIHE
Wi U30bITOYHBIC JIaHHBIC, BBIOMpATh 3aKOHBI U  (OPMYIIHI,

H€O6XOI[I/IMBIG oA pCHICHHA, IIPOBOAUTH PACUCTbl M OLCHHBATDH
PCATUCTUYIHOCTD IMOJIYUYCHHOI'O 3HAUCHUA (1)H3H‘l€CKOI>i BCINYHUHBI
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1.8

pacro3HaBaTh MpoOJieMbl, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIU
(bU3UYECKUX METO/I0B, UCTIOIB3YsI OMMCAHUE UCCIICIOBAHMS, BBIICIISTh
MPOBEPSIEMOE MPENOJI0KEHUE, OIEHUBATh MPABUIBHOCTh MOPSJIKA
NPOBEACHUSI HCCIICIOBaHMS, JelaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTIBITOB

1.9

OPOBOAUTH  ONBITHI O  HAOMIOAEHUIO  (UBMYECKUX  SIBJICHUH
Wi GU3HYECKUX CBOMCTB TEJ: CAMOCTOSITEIbHO COOMPATh YCTAHOBKY
U3 U30BITOYHOTO Habopa 000PYI0BaHNUs, OMUCHIBATH X0/ ONBITA U €T0
pe3ynbTaThl, HOPMYITUPOBATH BHIBOIbI

1.10

NPOBOAUTL TIPU HEOOXOJMMOCTH CEPHUI0 TMPSAMBIX H3MEPCHHUIA,
OTIpesieNsisi CpeqHee 3HAueHUE H3MepsSeMO BeTWYuHBI ((OKyCHOE
paccrosiHie coOuparoiiel JMH3bI), 000CHOBBIBATH BBIOOP cIocoOa
u3MepeHus (M3MEPUTEIIHLHOTO TPrdopa)

1.11

IPOBOAUTH UCCIIEIOBAaHHE 3aBUCUMOCTEH (PU3MYECKUX BETUUYUH
C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUI: IIJITAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOSITETILHO COOMpaTh YCTAHOBKY, (DUKCHUPOBATH PE3YNIbTATHI
MOJIYy4YEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHJE TaOJIUI]
U rpauKOB, J1e1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS

1.12

NPOBOAUTh  KOCBEHHBIE  W3MEPEHHsS  (PU3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATh W3MEpPEHHs, CJIEAysd NPENJIOKEHHON WHCTPYKIIHH,
BBIYHUCIISITh 3HAYCHHE BEJIMYMHBI W aHAJU3UPOBATH IOJYYECHHBIC
pEe3ybTaThI C YYETOM 33JJaHHOM MTOTPEITHOCTH U3MEPEHU N

1.13

coOmoaTh  TpaBUJia TEXHUKM  O€30MacHOCTH Tpu  pabore
¢ 1abopaTOpHBIM 000PYAO0BAHUEM

1.14

paznuyaTh OCHOBHBIC MPU3HAKH W3YYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepHualibHas TOYKa, a0COIIOTHO TBEPAOE TEJI0, TOUCUHBIM HCTOYHUK
CBETa, JIy4, TOHKAs JIMH34, [UIAHETApHAs MOJEIb aTOMa, HYKJIOHHAas
MOJEJIb aTOMHOTO s1/1pa

1.15

XapaKTepu30BaTh MPHUHIUIBI JIEUCTBUS HW3YYCHHBIX MPHOOPOB
U TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMUCAHUS, MCTOIB3YS
3HaHWS O CBOWCTBax (PU3MYECKHX SBICHUH W HEOOXOIUMBIC
¢dusnueckre 3aKOHOMEPHOCTH

1.16

UCIIONIB30BaTh CXEMBI MW CXEMaTHYHBIC PHCYHKH HM3YYCHHBIX
TEXHUYICCKHUX YCTPOMUCTB, U3MEPUTEIBHBIX pruOOpOB
U TEXHOJIOTHYECKHUX IPOIICCCOB MPH PEIICHUN YISOHO-TIPAKTHUCCKUX
3a/1a4, ONITHYCCKUE CXEMBI IS IOCTPOCHHS H300paKCHHH B TUIOCKOM
3epKajie ¥ COOMpAIOIIEH JIMH3E
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1.17

NPUBOJIUTH TPHUMEPHl (HAXOAUTh WHPOPMANUIO O TPUMEpPax)
MIPAKTUIECKOTO MCTIOIB30BaHMS (PU3UUCCKIX 3HAHUI B IIOBCETHCBHOU
KU3HU J1s1 oOecrieueHust 0€30MacHOCTH MPU 00palieHuu ¢ IpudopaMu
U TEXHWYECKHMMH  YCTPOHCTBAMH,  COXPAaHCHHS  370POBbS
U COONIIOJIEHUSI HOPM SKOJIOTHYECKOTO TOBEJICHUS B OKPY’KaIOIIEH

cpene

1.18

OCYHIECTBIISITh MOUCK MHPOpMALUU PU3NYECKOTO COAEPKaHUS B CETH
WNuTepHer, caMoCTOATENbHO (QOpMYyNHpYys TOUCKOBBIA  3arpoc,
HaXOAUThb IIYTHM  ONPEACJIEHUs  JIOCTOBEPHOCTH  IOJYYEHHOU
uH(pOpMaIM Ha OCHOBE HMEIOIIMXCS 3HAHUM M JIOMOJIHUTEIbHBIX
VICTOYHUKOB

1.19

UCIIOJIb30BaTh MPU  BHIIOJHEHUM YYEOHBIX 3aJaHUN  HAy4dHO-
NOMYJISIPHYIO JIUTEPaTypy (U3HMYECKOTO COJEpKaHUs, CIPaBOUYHBIE
Marepuainbl, pecypcel cetu HVHTepHeT, BIaAeTh INpUEMAMU
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus UHPOPMALIUU U3 OAHOM
3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE TMCBMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE MHGOpPMAIMH U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOTO
colepkaHusi, MyOJIMYHO TPEICTABIATH pE3yibTaThl MPOEKTHOM
WIM UCCJIEeNOBATEIbCKON NEATeTbHOCTH, MpPH OTOM TI'PaMOTHO
UCIIOJIb30BaTh U3yYEHHBIN MOHATUHHBIN anmapat U3y4aeMoro paszesna
GU3MKH W CONMPOBOXKAATh BBICTYIUICHHE IPE3EHTAllMed € Y4eTOM
0COOEHHOCTEW ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBITTOJTHEHUH YYEOHBIX MPOEKTOB U UCCIACAOBAHUN (DU3UICCKUX
IIPOIIECCOB PACTIPENENIATh OO0SI3aHHOCTH B TPYIIE B COOTBETCTBUH
C TIOCTaBJICHHBIMU 3aJjladyaMH, CJICAUTh 32 BBINOJHEHUEM ILJIaHa
JNEUCTBUN U KOPPEKTUPOBATH €TI0, aJICKBATHO OIICHUBATh COOCTBEHHBIN
BKJIAJT B JICSATEJIIBHOCTh TPYIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aUMOJICHCTBHE, TPOSBIISIS TOTOBHOCTH pa3pemiaTh KOHMIUKTHI

IIpoBepsiemble 3J1IeMEHTHI COlePsKAHUSA

Kon Kon [IpoBepsieMble JIEMEHTBI COAECPKAHUS
pasznena DJIEMEHTA
8 MEXAHUYECKMUE SBJIEHUA
8.1 MexaHnunyeckoe aBuxkeHue. MarepuanbHas Touka. Cucrema
oTCcUeTa
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8.2 OTHOCUTENBEHOCTh MEXaHUYECKOTO JBUKECHUS

8.3 PaBHOMEpHOE MPAMOJIIMHEWHOE IBUKEHUE

8.4 HepaBHomepHoe mnpsimonuHeiiHoe nBuxeHune. CpenHsd
U MTHOBEHHAs CKOPOCTh Teja TIPU HEPABHOMEPHOM
JIBUKCHUH

8.5 VYckopenue. PaBHOyCKOpEHHOE NPSIMOIMHENHOE ABUKECHHE

8.6 CBoboanoe nagenue. OnbiThl ['anunes

8.7 PaBHOMEpHOE nBMXKEHUE 1O OKpYX)HOCTH. [lepros u yacTora
oOpareHusl. Jluneiinas " yTII0Bast CKOpPOCTH.

IleHTpOoCTpEMUTENIBHOE YCKOPEHHE

8.8 ITepssiit 3akoH HetoTOHA
8.9 Bropoii 3akon Herorona
8.10 Tpetunii 3akon HeroToHa
8.11 [TpuHIUI CynIeprno3uLINMg CUIT

8.12 Cwuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujia TPEHHS CKOIBKEeHHUs, CUjla TPEHUS TIOKOS,
JIpyTHe BUAbI TPEHUS

8.14 Cwita TSDKECTH M 3aKOH BCEMHPHOTO TSATOTCHHS. Y CKOpEHUE
CBOOO/IHOTO TaJICHUS

8.15 JBuxxenne mnanet Bokpyr Connima. IlepBasg kocmuueckas
ckopocTb. HeBecoMocCTh 1 meperpy3ku

8.16 PaBHoBecue marepuanbHON TOYKH. AOCOIIOTHO TBEPIOE
TEJo
8.17 PaBHOBecue TBepmoro Tema € 3aKPEIUIEHHOM  OCBEO

BpamieHuss. MomeHT cwiibl. LleHTp TskecTn

8.18 Nmnynsc Tena. 3Menenne umiynsca. UMiynbsc cuibl

8.19 3aKOH COXpaHEHHUs UMITyJIbCa

8.20 PeaktuBHOE ABUXKEHUE

8.21 Mexanndeckasi paboTa U MOIIIHOCTb

8.22 PaGota cun Tskectu, ynpyroctu, Tpeaus. CBsi3b dHEPTrUU
U pabOThI

8.23 [ToTeHmanpHas Y3HEPrUs TeNa, MOAHITOTO HaJl TOBEPXHOCTHIO
3emun
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8.24

ITorennuanbHas YHEPIrus CKaTOU NPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON YHEPTUH

8.26

3aKOH COXpaHEHUs1 MEXaHUUECKOU IHEPTUU

8.27

[IpakTruueckue paboTHI:

OrnpeneneHue CpeHEN CKOPOCTH CKOJIBLKEHHUS Opycka
WIM JIBJKEHUSA [IApUKa MO0 HAKJIOHHOMW MJIOCKOCTH.
OnpeneneHne YCKOpEHHUs Telna IMpU PABHOYCKOPEHHOM
JIBUKEHUU IO HAKJIIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHH

Opyd  PaBHOYCKOPEHHOM  JBW)KEHMM 0€3  HadalbHOU
CKOPOCTH.

[IpoBepka ruMoOTE3BI: €CIAM TPU  PABHOYCKOPEHHOM
JIBUKEHUU 0€3 Ha4alIbHOM CKOPOCTH IyTH OTHOCSTCS KaK psiJi
HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHE MPOMEXKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIbKEHUS
OT CHUJIBI HOPMAJIBHOTO JIaBJICHUS.

Omnpenenenne k03P huiIeHTa TPEHUS CKOJIbKEHUS.
Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHI CUJIbI TPEHUS NPU PABHOMEPHOM
JIBUKEHUU Tella [0 TOPU30HTAIBHON MTOBEPXHOCTH.
Onpenenenne pabOThl CUJIBI  YIIPYTOCTH TMPU TOABEME
rpy3a C HCIOJIb30BAHUEM HEIMOJABUKHOTO M TOJBHKHOTO
OJI0KOB

8.28

duznyeckue SBJICHUS B Impupoac: IPUIINBBI W OTJIHBEI,
ABMOKCHHC IIJIAHCT ConHeunoi CUCTCMBI, PCAKTHUBHOC
ABHIKCHHUC JKNBBIX OPI'aHU3MOB

8.29

TexHnueckue YCTPOMCTBA: CIIUIOMETD, JIATYUKU
MTOJIOKEHUS, PACCTOSIHUSI U YCKOPEHHUS, PAKETHI

MEXAHUWYECKUE KOJIEBAHUA 11 BOJIHBI

9.1 KonebGarenproe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU
KOJIeOaHMIA: IEPUOJI, YACTOTA, aMILTUTY/Ia

9.2 Maremarnuecknil 1 NpyXKUHHBIN MassTHUKU. [IpeBpanieHne
DHEPTUU TIPH KOJICOATEITHHOM JIBHYKEHUN

9.3 3artyxatouue  KosieOaHus.  BbIHy»KJIeHHble — KojeOaHMUs.

Pesonanc
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9.4 Mexannueckue BOJHbL. (CBOWCTBA MEXAHUYECKUX BOJIH.
[IpononbHble W TOMEpeYHbIC BOJHBI. J[JIMHA  BOJHBI
U CKOPOCTb €€ pacmpocTpaHeHus. MeXaHHMYeCKUE BOJIHBI
B TBEPJIOM TeJle, CEHCMUUECKUE BOJTHBI

9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpakeHuE 3ByKa

9.6 Nudpa3Byk u yabTpa3Byk

9.7 [IpakTruueckue paboTHI:
Onpenenenne  4acTOThl M mepuojaa  KoJieOaHMit
MaTeMaTHYEeCKOTO MasiTHUKA.
Omnpenenenne 4acToThl U MepuoAa KojeOaHui NPy KUHHOTO
MasiTHUKa
UccnenoBanne  3aBUCHMMOCTH  Tepuoga  KoJieOaHM
IOJIBCIICHHOTO K HUTH I'Py3a OT JUIMHBI HUTH.
UccnenoBanne  3aBUCHUMOCTH  Tiepuojaa  KoJieOaHM
MPY>KUHHOTO MasTHUKA OT MaccChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH nepuojaa KoJieOaHu
rpy3a, TOJBEIIEHHOI0O K HHUTH, OT MacChl TIpy3a
U )KECTKOCTHU MPY>KUHBI. VI3MepeHne ycKkopeHus cBOOOTHOTO
najeHus

9.8 duznyeckue SBIEHUS B MPUPOJE: BOCIPHUSITHE 3BYKOB
KUBOTHBIMH,  3€MJICTPSICEHUE, CEUCMHUYECKHE  BOJHBI,
IlyHAMH, 3XO

9.9 Texuuyeckue  ycTpoMcTBa:  OXOJOT,  HCIOJH30BAHHE
yIbTpa3ByKa B OBITY U TEXHUKE

10 SJIEKTPOMATHUTHOE IIOJIE N 9JIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNEKTPOMAarHuTHOE TMoJie. DJIEKTPOMAarHUTHBIE  BOJIHBI.
CBolicTBa 3EKTPOMArHUTHBIX BOJTH

10.2 [IIkana >7€KTPOMarHUTHBIX BOJIH

10.3 DOnekTpoMarHuTHass mnpupoaa cBeta. CKOpocTh CBeTa.
BostHOBBIE CBOMICTBA CBETA

104 [IpakTrueckue pabOTHI:
W3y4deHne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C TTOMOIIBIO
MOOMITEHOTO TenedoHa

10.5 duznueckue sIBICHUS B MIPUPOJIE: OMOIOTHYECKOE JICHCTBUE

BUJIUMOTO,  YJIbTPA(pUOIETOBOTO U  PEHTTEHOBCKOTO
1763) 44 (505171

100




denepanbHas padouas nporpamma | @usuka. 7-9 kiaccsl (0a30BbIM YPOBEHB)

10.6 TexHanueckue YCTpOMCTBA: HCIIOJIb30BaHUE

AJIEKTPOMArHUTHBIX BOJIH JIJISl COTOBOM CBSA3U
11 CBETOBBGIE ABJIEHUA

111 JlyueBas mozenb cBeTa. Mictounnku cBera

11.2 [IpamonuHeHOE pacpOCTpaHEHUE CBETA

11.3 Otpaxxenue cBeta. [1nockoe 3epkano. 3akOH OTpaXKEHUs CBETA

114 [Ipenomiienue ceta. 3akoH npenomiieHus: ceera. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA

11.5 JIunza. Xox nydeil B IMH3E

11.6 OnTtuueckas  cuctema  (oroammapata,  MUKpPOCKOMA
U TellecKoIa

11.7 I'na3 KaK OnTHUYEeCKas cucrema. bimzopykocTtb
U TaJIbHO30PKOCTh

11.8 Paznoxenue Genoro ceera B crnektp. Onbithl HbroTOHA.
CrnoxkeHue CreKTpalibHbIX IBETOB. [{ucnepcus ceera

11.9 [TpakTrdeckue paboOTHI:
HccnenoBanre 3aBUCHMOCTH yria OTpa)XeHUs CBETOBOTO
Jdy4a OT yrja HajeHHusl.
N3yuenue  XapakTepUCTHK  M300pa)K€HUS  TpeaMeTa
B TUIOCKOM 3€pKajie.
HccnenoBanre 3aBUCUMOCTH yTJla MPEIOMIICHUS CBETOBOTO
Jy4a OT yriia maJicHus Ha TPAHUIIE «BO3AYX — CTEKIIO».
[Tonyuenne n3006pa>keHUI C TOMOIIBIO COOMPAFOIICH JTMH3HI.
Omnpenenenne GOKYCHOTO PAacCTOSHUS M ONTHUYECKOU CHIIBI
coOuparomieit TMH3HI.
OnbITHI 1O Pa3JI0KEHUIO OEJI0r0 CBETa B CHEKTP.
OneITel MO BOCHPUATUIO I[BE€Ta TMPEIMETOB MpPU HUX
HAOJIIOICHUH Yepe3 IBETOBBIC (PHIIbTPHI

11.10 duznueckue saBiaeHus B npupoe: 3atmenust Connua u JIyHsl,
I[BeTa TeJ, ONTHYECKUE SABJICHUS B atMocdepe (1BeT HeOa,
pedpakuus, pagyra, MUPaK)

11.11 TexHuueckue ycTpoucTBa: OUKH, MEPUCKOIN, (oToanmapar,
ONTUYECKHE CBETOBO/BI

12 KBAHTOBBIE SABJIEHUA

12.1 OmneiTel Pezepdopaa u minanerapuast Mmojelsb aroMa. Mojenb

aroma bopa
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12.2 HUcnyckanne U MOOrJomeHue CcBera aTroMoM. KBaHTHL
JIuHeyaTeie CIIEKTPHI

12.3 PannoaktuBHOCTh. ANb(a-, 6eTa- U ramMMa-u3TydeHuUs

12.4 Crpoenune atomHoro siapa. HykioHHas MozAelb aTOMHOTO
saapa. M3orornsl

12.5 PagnoaktuBHbie mpeBpamienus. Ilepuon momypacmaga
ATOMHBIX SIJIEP

12.6 AnepHble peakuuu. 3aKOHBI COXPAaHEHMS  3apsIOBOTIO
Y MacCcOBOT'0 YUCEI

12.7 DHeprus CBsI3U aTOMHBIX sjiep. CBsA3b MacChl U DHEPTUU

12.8 Peakniuu cunTte3a u neneHus sjaep. VICTOUHUKHM SHEPTUU
CounHIIa ¥ 3B€3]1

12.9 AnepnHas sHepreTuka. JleiicTBUE paIMOaKTUBHBIX U3IIYyUYEHUM
Ha >KMBBIE OPTaHU3MBbI

12.10 [IpakTruueckue pabOTHI:
HaOnronmenue  CIUIONIHBIX Y JUHEWYATBIX — CHEKTPOB
U3JTy4eHUSL.

HccrnenoBanne TPEeKOB: W3MEPEHUE DJHEPIHU  YACTHIIBI
10 TOPMO3HOMY ITyTH (110 hoTOorpadusam).
W3mepenne paqnoakTHBHOTO GoHA

12.11 dusznueckue  SABJICHUS B IPUPOJE:  ©CTECTBCHHBIN
paJIMOaKTUBHBIA (POH, KOCMHUYECKUE JTY4YH, PaTuOaKTHBHOE
U3JTyUCHHE IPUPOJTHBIX MUHEPAJOB, NeficTBHE

PaJIMOAKTUBHBIX U3JIyUYCHUN HA OPraHU3M YEeJIOBEKa

12.12 TexHu4eckne ycTpoiCcTBa: CIEKTPOCKOI, HHANBUIYAIbHBIH
JI03UMETp, Kamepa BunbcoHa
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IEPEUYEHB (KOJJUPUKATOP) PACITIPEJAEJEHHBIX 11O KJIACCAM
MPOBEPSIEMbBIX TPEBOBAHUM K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBHOUW MPOT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3SOBAHMUS U DJIEMEHTOB COJIEP) KAHUS 11O ®PU3UKE

Jlisi ipoBeZleHHsT OCHOBHOI'O TOCYIAapCTBEHHOI'O 3K3aMeHa Mo (u3uke (Jajigee —
OI'D no ¢gu3uke) Ucnonb3dyeTcs nepeyeHb (KoAU(PUKATOp) MpoBEpIeMbIX TpeOOBaHUMN
K pe3yJbTaTaM OCBOEHHUS OCHOBHOH 00pa30BaTENbHON MpPOrpaMMbl OCHOBHOI'O OOILEro
00pa30BaHUs U HIEMEHTOB COAECPKAHMSL.

IIpoBepsiembie Ha OI'D no ¢pusuke TpedOBaAHUA K Pe3yIbTATAM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOT0 00111er0 00pa3oBaHUs

Kon
IPOBEPSEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3ybTaTaM 6a30BOTo
YPOBHSI OCBOEHUSI OCHOBHOW 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOT0 00111ero o0pazoBanus Ha ocHoBe PI'OC

1

[Torumanue poiau GU3HKU B HAYIHOH KapTHHE MUPAa;
chopMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOU CBSI3U
Y TT03HABAEMOCTH SIBJICHUM IPUPOJIBI, O POJTH IKCIIEPUMEHTA B (PUBHKE,
0 CUCTeMOO0Opa3ylolieil posiv GU3UKHU B Pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHUKHU ¥ TEXHOJOTH, 00 3BOJIOLHNH (PU3NIECKUX 3HAHUI U UX POIIU
B IIEJIOCTHOM €CTECTBEHHOHAyYHOW KapTUHE MHUpA, O BKIAJeE
POCCUNCKUX U 3apyOC)KHBIX YYCHBIX-(DM3UKOB B Pa3BUTHE HAYKH,
O00BSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpA, PA3BUTHE TEXHUKH
Y TEXHOJIOTUI

3HaHUS O BHUJAX MaTepuu (BEIIECTBO U II0JE), O JBMKEHUM Kak
crioco6e CyIecTBOBaHUS MaTepru, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUHU
CTpOEHUS BEIIECTBA, O (PU3UYECKON CYITHOCTH SIBICHUU TIPUPOJIBI
(MEXaHUYECKHUX, TEIIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE pa3inyaTh SIBJICHUSA 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB
U Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (u3udeckoe
SIBJICHUE;

YMEHHUE Paclo3HaBaTh MPOSBICHUE W3YUYEHHBIX (DU3NYECKUX SIBIICHUM
B OKpYyXXalollleM MHpE, BbIAETSAS HX CYIIECTBEHHbIE CBOMCTBa
(mpU3HAKH)

Brnanenne ocHOBaMM MNOHSATHMHOTO ammapara U CUMBOJMYECKOTO
si3bIKa (PU3HMKHU U UCTIOIB30BaHUE UX /IS PEIlICHUs] YYeOHBIX 3a/aY;
YMEHUE XapaKTepU30BaTh CBOMCTBA Tel, (UIUUYECKUE SIBJICHUS
U TpOILECChl, HUCMOIb3Ys (PYyHIAMEHTAIbHBIE U AMIHUPUUYECKUE
3aKOHBI
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YMeHMe OnuChIBaTh U3yUEHHbBIEC CBOMCTBA TE U PUBHUECKUE SIBJICHUS,
UCIIONB3Ys (PU3NUECKUE BEIIUUMHbI

Bnagenne ocHOBaMHM METOJOB HAYYHOTO TIO3HAHHS C YYETOM
coOmroIeHus paBuil 0€30MaCHOTO Tpy/a:

HaO/MoieHe  (UBMYECKUX SABJICHHUI: YMEHHE CaMOCTOSITEIBHO
coOMpaTh SKCIEPUMEHTAIbHYI0O YCTaHOBKY W3 JlaHHOro Habopa
000pyIOBaHUS IO UHCTPYKIIMH, OTICHIBATH XOJ OTBITAa M 3aIIUCHIBATh
€T0 pe3ynbTaThl, (OPMYITHPOBATH BHIBOIBI;

NPOBEACHNUE TMPSIMBIX U KOCBEHHBIX H3MEPEHUN (PU3UUECKUX BETHUNH:
YMEHHE IIJJAaHUPOBATh H3MEPEHHs, CaMOCTOSTENbHO COOHMPAThH
OKCIIEPUMEHTANBHYI0  yYCTAHOBKY TI0 HMHCTPYKIIMH, BBIYUCIATH
3HAYCHHE BEJIIMYMHBI W aHATM3UPOBATh TOJYUYCHHBIE PE3yJIbTaThl
C YYE€TOM 3aJJaHHON TOTPEITHOCTH Pe3yIbTaTOB U3MEPEHUH;
NPOBEICHUE  HECIOXKHBIX  AKCIIEPHUMEHTABHBIX  HCCIICIOBAHMIA;
CaMOCTOSITEIBHO ~ cOOMpaTh  AKCHEPUMEHTAIBHYIO  YCTaHOBKY
U TPOBOJUTH WCCIEAOBAHWUE IO WHCTPYKIMH, TIPEACTABISTH
NOJTyYeHHBIE 3aBHCHUMOCTH (U3WYECKUX BEIWYMH B BUIC TaOIHII
U TpaduKOB, YYHUTHIBATH MOTPEHIHOCTH, JIEJIaTh BBIBOJIBI TIO
pe3yibTaTaM HCCIIEeOBAHUS

[Torumanue  XapaKTepHbIX  CBOHCTB  (PH3WYECKUX  MOJEiCH
(MaTtepuaiabHas TOYKa, aOCOIIOTHO TBEPAOEC TEJIO, MOACIIH CTPOCHUS
ra3oB, XUJAKOCTEH W TBEPIABIX TeJ, IIaHETapHas MOJeNb aroMma,
HYKJIOHHasT MOJEJIb aTOMHOI'O sSJapa) W yMEHHE IPUMEHATh HX
JU1s1 0OBSICHEHUS (PU3HUECKUX MPOIECCOB

YMeHue oObSICHATh (U3HYECKUE TPOIECCHl U CBOMCTBA TEJl, B TOM
quclie M B KOHTEKCTE CHUTYalldd NPaKTHKO-OPUEHTHUPOBAHHOTO
XapakTepa, B YaCTHOCTHU, BBISBIIATh MPUUYWHHO-CIICJICTBCHHBIC CBSI3U
Y CTPOUTDH OOBSICHEHHUE C OMTOPO Ha N3YUCHHBIE CBOWCTBA (DU3MUECKUX
SBJICHUM, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN

YMeHue pematrb pacueTHble 3amauu (Ha 0aze 2-3 ypaBHEHHN),
UCTIONIb3YsS 3aKOHBI W (OPMYIIBI, CBS3BIBAIONIME (PUZUUECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alHCbIBaTh KpPAaTKOE YCIIOBHE 3aJayH,
BBISIBJISITh HEJOCTAIONINE JaHHBIC, BHIOMPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOIMMBIE /IS €€ PEIICHUS, UCIIOJIb30BaTh CIIPABOYHBIC JTaHHEIE,
OPOBOJIUTh PACYEThl M OLIEHUBATHh PEATMCTUYHOCTh MOJIYYEHHOIO
3HaueHUs (PU3NYECKON BEIMUYMHBI; YMEHHE OIPEACIATh Pa3MEPHOCTh
(bu3UYeCKON BEIMUMHBI, TOJIYYEHHON MPU PEUICHUU 3aa4u

YMeHue XapakTepu3OBaThb IPUHLMIBL  JACHUCTBUS TEXHUYECKUX
YCTPOUCTB, B TOM 4YHUCJE OBITOBBIX NMPUOOPOB, U MPOMBIIUICHHBIX
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TE€XHOJOTUYECKUX MPOLIECCOB MO HUX OMHCAHUIO, WUCIONb3Ys 3HAHMS
O CBOWCTBAaX (DU3UUECKUX SIBICHUM M HEOOXOAUMBIE (PU3NYECKHE
3aKOHOMEPHOCTH

10

YMeHrne  HMCHOoNb30BaTh 3HAHUS O  (PU3MYECKUX  SIBICHUSAX
B TOBCEJHEBHOM JKM3HM g  oOecrieyeHuss  0€30MaCHOCTH
npu oOpaimeHud ¢ OBITOBBIMH MpPUOOpaMU M TEXHUYECKHUMHU
YCTPOMCTBAMHU, COXPAaHEHMSI 3JI0POBbsI W  COONIOACHHUS HOPM
HKOJIOTHYECKOTO TMOBEJEHUS B OKPYXKAIOIIEH cpelie; MOHUMaHHE
HEOOXOJIMMOCTH TMPUMEHEHUSI JOCTHXKEHUM (U3UKKM U TEXHOJOTHUM
JUTSl palliOHANBHOIO MPUPOIOTIOIB30BAHUS

11

OnpiT moucka, MpeoOpa3oBaHUs M NPEACTaBICHUS WHGOPMALMU
(¢u3MUeCKOro CcoAep)KaHUsl C MCHOJb30BaHUEM HH(POPMALIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTU;

YMEHHE OIEHUBATh JOCTOBEPHOCTh IMOJYYEHHOH WH(pOpMaLUu
Ha OCHOBE MMEIOIINXCS 3HAHUMI U JOMOJHUTEIbHBIX HCTOUHUKOB;
YMEHHE HCTOJIb30BaTh MPHU BHIMOJHEHNUN YU€OHBIX 3aIaHUi HayYHO-
HNOMYJISIPHYIO JIUTEPATYPY (PU3HUECKOr0 COAEpPIKAHUs, CIpPaBOYHBIC
MaTepHaJIbl, pecypchl ceTh MHTepHeT;

BlaJieHue 0a30BBIMM HaBbIKAMM IpeoOpa3oBaHusl HH(OpMaLUH
U3 OJHOM 3HAKOBOW CHCTEMBl B JpPYTyKo; YMEHHE CO31aBaTh
COOCTBEHHbIE IMCBMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UH(pOpMAIUHN U3 HECKOJIBKUX UCTOYHUKOB

IlepedeHb 3j1eMEHTOB coep:KaHus, MpoBepseMbIx Ha OI'D o ¢pusuke

Kon [IpoBepseMblii JIEMEHT COAEPKAHUS
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe JBHkKeHHe. MartepuanbHas Touka. (CucTema OTcCYeTa.
OTHOCUTENBHOCTD JBHKECHUS
1.2 PaBHOMepHOE 1 HEpaBHOMepHOE ABMKeHue. CpenHsis ckopoctb. Dopmyna
JUISL BBIYUCIIEHUSI CPETHEN CKOPOCTH:
S
V=__
t
1.3 PaBHOMEpHOE NIPSAMOIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEJa

OT BPCMCHH B CJ1y4ac paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABUXKCHUA

X(t) = Xo + Wt.
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I'padpyixku 3aBUCHMOCTH OT BpPEMEHHU ISl MPOEKUUU CKOPOCTH, MPOEKIINHU
IIEpEMEILICHNS, ITyTH, KOOPAMHATHI NPH PABHOMEPHOM MPSMOJIUHEHUHOM
JBHKECHUH

1.4 | 3aBUCMMOCTH KOOPJIMHATHI T€JA OT BPDEMEHH B CIy4ae PaBHOYCKOPEHHOTO
OPSIMOJIMHENHOTO ABUKECHUS:
t2
X(t) =X, +V,,t+a, - —.
2
DopMyIibl 1Ji MPOCKIUU IEPEMEILICHUSI, TPOSKIIUU CKOPOCTU U MPOEKIIUU
YCKOPEHHUS MPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM JBHKCHHUU:
2
S,() =vy, - t+a,-—,
2
v, (1) =v,, +a,-t,
ax(t) = const,
Vax? — V1x? = 2axSx.
I'padukn 3aBUCUMOCTH OT BPEMEHM AJIsl MPOEKIUH YCKOPEHUs, MPOEKLUN
CKOPOCTH, MPOEKLUU MEPEeMELIEHUs, KOOPINHATHl IIPU PaBHOYCKOPEHHOM
OPSMOJIMHEHHOM JIBUKEHUU
15 | CBoboanoe nagenue. @opmysibl, ONUCHIBAIOIINE CBOOOJHOE MaJCHUE Teja
0 BEPTUKAJIH (IBUKEHUE TeJla BHU3 UM BBEPX OTHOCUTEIIBHO TOBEPXHOCTH
3emin). I'padukn 3aBUCHMOCTH OT BpEMEHHU ISl MPOEKIUH YCKOpPEHUs,
IOPOEKIMU CKOPOCTH M KOOPAMHATHI IpPU CBOOOJHOM MAJCHUM Tejla
10 BEPTUKAIIN
1.6 | CkopocTh paBHOMEpPHOIO NIBHKECHHS Teja MO OKpyx)HocTH. HampaBnenue

CKOPOCTH.
dopmyita I BEIUKUCICHUS CKOPOCTH Yepe3 panyc OKPYKHOCTH U TICPHO.T
oOpareHus:

2nR
V= —+
T

LentpocTpemurenbHoe yckopenue. HampaBieHue HeHTpOCTPEMUTEIBHOTO
yckopenus. opmyiia il BBIYUCIEHUS YCKOPEHHUS:

®opmyna, CBA3bIBAIOIIAS IEPUOJT U YACTOTY OOpAILICHHUS:
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1
V=_
T
1.7 | Macca. IlnotHoCTh BemecTBa. @opMyiia il BHIYMCIECHUS IJIOTHOCTH:
m
p=—
V
1.8 Cuna — BekTopHas pusznyeckas BennyuHa. ClaoKeHue Cui
1.9 SBnenune unepuuu. [lepsoiii 3akoH HerotoHa
1.10 |Bropoii 3akoH HptoToHa:
F=m-a
CoHanpaBieHHOCTh ~ BEKTOpa YCKOpPEHMsl Tella M BEKTOpa  CHJIB,
JIEUCTBYIOIIIEN HA TEJO
1.11 | B3aumopeiictBue ten. Tpetuii 3akoH HetoToHa:
If2—>1 = _F1—>2
1.12 | TpeHue mokosi ¥ TpeHHUE CKOJIBKEeHUsA. Dopmyra JiJIsl BBIYUCICHUS MOTYIIS
CUJIBbI TPEHUS CKOJIbKEHUS
F,=u-N
1.13 | dedopmarus tena. Yrnpyrue u Heynpyrue nedopmaruu. 3aKoH YIPyrou
nedopmanum (3akoH ['yka):
F=k-Al
1.14 | BcemupHoe TArOTE€HUE. 3aKOH BCEMUPHOTO TATOTCHHUS:
F=g.n M
RZ
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOIO MaIeHUs.
®dopmyra 1Ji BBIUUCICHUS CUIIBI TSXKECTH BOJIM3HU MOBEPXHOCTU 3E€MIIH:
F =mg.
JBxkenue tutanetr Bokpyr Comnnua. IlepBasi kocmuueckass CKOPOCTb.
HesecomocTs u neperpysku
1.15 | Ummynsc Tena — BeKTopHas ¢pu3ndecKas BEIMUMHA.

p=mv

Nmnynbe cucremsl Ted.
N3menenne nmnyibca. IMmyibC CHITbI
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1.16

3aKoH COXpaHCHUA UMITYJIbCA IJIA SaMKHYTOﬁ CHUCTEMBI TCII.

p=m,v, ¥ m,v, =Tonst.

PeakTuBHOE IBMKEHNE

1.17

Mexanunueckas padora. @opmysia JJis BHIYUCICHUS PaOOTHI CUIIBIL:

A= Fscosa.

Mexaanueckas MOIITHOCTE:

1.18

Kunernueckas u MOTCHIUAJIbHAA SHCPI'UA.
d)opMyJIa JJIs1 BBIYUCIICHUA KHUHETUUYECKOU OHCPTUMN:

Teopema 0 KHHETUUECKON YHEPTUH.

<DopMyJ1a JJIs1 BBIYMCIICHUA HOTCHIII/I&JIBHOﬁ OHCPIUHU TCJid, MIOAHATOIO HAJl

3eMJIeii:

Ep, = mgh

1.19

MexaHuueckas OHCPIUA:

E = Ex + E,.

3aKOH COXpaHEHUsT MeXaHW4yeckonh »sHepruu. QDopmyna s
COXpaHEHHS] MEXaHUUYECKOW SHEPTUU B OTCYTCTBUE CUJI TPECHHUSL:

3aKOHa

E = const.

[IpeBpanieHre MEXaHUYECKON YHEPTUU NTPU HAIUYUU CUJIbI TPCHHUS

1.20

[IpocThie MeXaHU3MBbI. «30JI0TOE TPABUIIO» MEXAHUKH.
Prruar. MoMEHT CHJIBI;

M = Fl.

VYcnoBue paBHOBECHUS pblyara:

Mi+ Mo+ ...=0.

[ToaBMXHBINA 1 HENOABUKHBIN OJIOKH.

A

IoJIE3HAA

KIIJ] mpoCTHIX MEXaHU3MOB, 1=

3aTpa4y€HHasA

108




denepanpHas pabouas nmporpamma | dusuka. 7—9 kinaccel (0a30BbIi ypPOBEHD)

1.21

JlaBneHue TBepaoOro Tena.
dopMyJia 1J1s BBIYUCIICHUS TaBICHUS TBEPIOIO Tena:

JlaBnenue ra3a. ATMOC(hEpHOE JaBIICHUE.
I'mapocraTryeckoe TaBjacHUE BHYTPH KUIKOCTH.
dopmyiia /I BEIYUCIICHUS JaBICHUS BHYTPH KUIKOCTH:

p = pgh+p,,

1.22

3akoH Ilackansa. ['mapaBnuueckunii mpecc

1.23

3akoH Apxumena. @opmyna g ONPEACICHUS BBITAJKUBAIOIIEH CHUIIbI,
JNEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE B )KUIKOCTh WM Ta3:

I:Apx. = ng '

VYcnosue mnaBanus Tena. IlnaBanue Cyao0B U BO3AYXOILJIaBAHUC

1.24

Mexannueckue KojeOaHus. AMIUIMTYA, MEPHUOJ W YacToTa KoJeOaHUM.

dopmyiia, cBsI3bIBAIOIIAs YACTOTY U MEPHOJT Koaebanuit: V= _
T

1.25

MaremaTnyeckuii W TPYKUHHBIM MasATHUKU. [IpeBpaieHue sHepruu
Ipu KoJieOaTeIbHOM JIBUKEHUHU

1.26

3aryxatomue kojieOanus. BeiHyX/1eHHBIE KojieOaHus. Pe3oHaHc

1.27

Mexanndeckue BOHBL. [IpomoibHBIE M TTOTIEpEYHBIEC BOJIHBI. [[JIMHA BOJIHBI
U CKOPOCTh PaCIpOCTPAHEHUS BOJIHBI:

A=V-T

1.28

3ByK. ['poMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3BYKOBOM BOJIHBI HAa TPAHUIIC
nByx cpen. MHdpa3Byk u ynbTpazByk

1.29

[IpakTuueckue paboThI

N3mepenne cpenHen IIOTHOCTH BENIECTBA; ApXUMEIOBOM CUIIBI; ) KECTKOCTH
PYXUHBI, KOG (PHUIHEHTA TPEHUS CKOTBXEHUS; paOOTHI CUITBI TPCHHSI, CHUITBI
YOPYTrOCTH; CPEIHEN CKOPOCTH JIBHXKEHUS OpycKa 10 HAKJIOHHOM MJI0CKOCTH;
YCKOpeHHsT OpycKa TpH JABWIKEHUU TIO HAKIOHHOW IUIOCKOCTH; YaCTOTHI
U nepuoja KojieOaHW MaTEeMaTHUYeCKOro MasiTHHMKA; YacTOThl M TMepuojaa
KoeOaHWii TPYKWHHOTO MAasTHHUKA, MOMEHTa CHJIbI, JEHCTBYIOIIETO
Ha pbluar; paboThl CUJIBI YOPYTrOCTH NPH MOJbEME TIpy3a C IOMOIIbIO
HETMOJBUKHOTO OJI0OKa; pabOThl CWIBl YINPYrOCTU MNpPU MOIBEME Tpy3a
C IOMOIIIbIO MOABUKHOTO OJIOKA.

NccnenoBanne 3aBUCUMOCTH apXUMEJIOBOM CUJIBI OT 00bEMa MOTPYKEHHON
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YacTU TeJla U OT IUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH
CUJIBI OT MAacChl Te€Ja; CUJIbI TPEHHUS CKOJBXEHHUS OT CHJIbl HOPMaJIbHOTO
JABJICHUsT WM OT pPOJia MOBEPXHOCTHU;, CHUJIbl YNPYTOCTH, BO3HUKAIOIICH
B IIPY’>KUHE, OT CTETCHU AehOopMalliu MPY>KUHBI; YCKOPEHUS OpycKa OT yriia
HAKJIOHA HampaBJsoNIeH; mepuoja (4acTOThl) KOJEOAHUW HUTSHOTO
MasTHUKa OT JIJIMHBI HUTH; TEpUoaa KOJICOAaHHI MPYXKUHHOTO MasiTHUKA
OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI; UCCIEAOBAHUE HE3aBUCUMOCTH
nepuoia koyieOaHuil HUTSHOTO MasiTHUKA OT MacChl Ipy3a.

[IpoBepka ycioBusi paBHOBECHS pblyara

1.30

dus3nueckue SBICHUS B npupoac: NpUMCPblI ABUKCHHA C PA3JIMIHBIMU
CKOpOCTAMHU B )KUBOW M HEXHMBOM npupozae, I[efICTBHC CWIbl TPCHUA
B IMPpUPOAC U TCXHUKE, NIPUINBLI U OTJIIMBbLI, IBUXCHUC IIJIAHCT ConHeuHoMH
CUCTCMBI, PCAKTHBHOC [IBUXCHUC JKHBBIX OPTaHHU3MOB, pbIYaru B TCJIC
YCJIOBCKA, BJIMSAHUC aTMOC(i)epHOI‘O JdaBJICHUS Ha YKUBOM OpraHu3M, IJIaBaHUC
pBI6, BOCIIPUATHUC 3BYKOB JKHBOTHBIMHU, 3CMIICTPACCHUC, CEMCMUYECKUEC
BOJIHBI, IYHAMH, 3X0

1.31

TexHudeckue ycTpoNCTBa: CIUIOMETP, JATUUKU TIOJIOKEHUS, PACCTOSHUS
U YCKOPEHHUS, JUHAMOMETp, MOJAIIUIHUKHU, PAKEThl, pblYar, IMOJABUXHBIN
U HEMOJBIKHBIM OJOKH, HAKJIOHHASA IUJIOCKOCTh, MPOCTbIE MEXaHU3MbI
B ObITy, cooOmarmuecs COCyIbl, YCTPOHCTBO  BOJOIPOBO/IA,
TUAPABINYECKUNA TIpecc, MaHOMETp, OapoMeTp, BBICOTOMED, MOPIIHEBOM
HAcOC, apeoMeTp, DXOJIOT, HCIOIb30BAaHUE YyIbTpa3Byka B  OBITY
U TEXHUKE

TEIIVIOBBIE ABJIEHMUA

2.1

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOEHUS
BemiecTBa. Mojenu TBEPIOro, >KUIKOTO M Ta3000pa3HOTO COCTOSTHUUN
BeniecTBa. Kpucrannuyeckue u amopdHbie Tena

2.2

JIBuxenne dyactui BemiecTBa. CBA3b CKOPOCTH JBWIKEHHUS YaCTHIL
¢ Temneparypoil. bpoyHoBckoe nBuwxkenue, nuddy3us

2.3

CMauuBaHHE U KallWJIIAPHBIC ABJICHUA

2.4

TemnmoBoe pPaCciupCHUC U CKATUC

2.5

TernmoBoe paBHOBECHE

2.6

BuyTtpennss sneprus. Pabora u Terionepenada kak criocoObl M3MEHECHHUS
BHYTPEHHEHN SHEPTUH

2.7

BI/II[BI TCILIONCpCAadn: TCIJIOIIPOBOAHOCTb, KOHBCKI WA, N3JIYYCHUC

2.8

Harpeanne wu oxmaxaenue Tten. KoandecTBO TEIUIOTHL. Y aelbHAas
TEIJIOEMKOCTD:
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Q= Cm(tz - tl)
2.9 3aKOH COXpPAHEHHUsI SJHEPTUHU B TEIJIOBBIX IIPOLIECCAX. Y PABHEHUE TEILUIOBOTO
OanaHca:
Q1+Qx2+..=0
2.10 | Ucnapenue u xoHjeHcanus. MI3MeHeHne BHYTPEHHEW 2HEpPruu B Ipoliiecce
ucrapeHuss W KoHAeHcauuu. KumeHue XKUAKOCTH. YenpHas TerioTa
napooOpa3oBaHUsL:
L="
m
2.11 | BraxHOCTB BO3/yXa
2.12 |IlnaBnenue w® Kpuctayum3anus. VI3MEHEHWE BHYTpEHHEH OSHEPruu
IIpY TUTABJICHUW U KPUCTAITU3AIMU. Y IeJbHAs TeTUIOTa TIJIaBJICHUS :
A=_"
m
2.13 | BHyTpeHHsis 2HEprus CropaHusi TOIUIMBA. Y IeJIbHAsI TEIUIOTAa CTOpaHus
TOTUINBA!
q=_—
m
2.14 | Ilpuniunel paboTel TertoBbIX Apurareneid. KITJ[ remioBoro qsurarens
2.15 | IIpakTrueckue pabOThI
N3mepenue  yAenpbHOM  TEMJIOEMKOCTH  METAJUIMYECKOTO  LMJIMHIPA;
KOJMYECTBA TEIUIOThI, MOJYYEHHOTO BOJIOM KOMHATHOM TeMIepaTyphl
(¢uKCHUpOBAaHHON Macchl, B KOTOPYIO OIYIIEH HAarpeThlii UWIUHJD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM LUIUHAPOM, IIOCIIE OMYCKAHUS
€ro B BOAY KOMHATHOMN TEMIIEpaTyphbl; OTHOCUTEIBHOMN BJIA)KHOCTH BO3YyXa;
yIEJIbHOU TEIIOTHI TUIABJIEHUS JIb/A.
HccnenoBanre N3MEHEHUsI TEMIEPATYPbI BOABI PU PA3IMYHBIX YCIOBUSX;
SBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHWHM XOJOJHOW W TOpsYed BOJIBI,
npoliiecca UCrapeHust
2.16 |®usnueckwe SABICHUS B  TPUPOJE: TIOBEPXHOCTHOE  HATSIKECHUE
U KanWwUISIpHbIEC SIBICHUS B MPUPOJE, KPUCTAIUIBI B MPUPOJAE, U3IyUEHUE
ConHua, 3aMmep3aHUe BOJOEMOB, MOpPCKHE Opu3bl; 00pa3oBaHUE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuuyeckne YCTPOWCTBA: KAMWULIPHI, TMPUMEPHI  UCIOIB30BAHUS

KPHUCTAJUIOB, UJKOCTHBIM TEPMOMETp, HATYUK TEMIIEPaTyphl, TEPMOC,
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CUCTEMA OTOIUICHHS JOMOB, TUTPOMETPHI, IICUXPOMETp, NapoBas TypOuHa,
JBUTATEIb BHYTPEHHETO CIrOPAHUs

3 DJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 | Onexrpuszanus Tein. J[Ba BUAA AIEKTPUUECKUX 3apsI0B
3.2 | BzaumogeiicTBue 3apsKeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHUs AJIEKTPUUECKOro 3apsiaa
3.4 | Dnextpuueckoe moiie. HampspkeHHOCTH AnekTpudeckoro moist. [IpuHiun
CYIIEPTIO3HIINN IEKTPUICCKUX TOJICH (Ha KaueCTBEHHOM yPOBHE)
3.5 Hocurenu osnexrpuyeckux 3apsaoB. JleHCTBHE SIIEKTPUYECKOrO IO
Ha dJIEKTpUYECKUe 3apsabl. [[pOBOTHUKY U TUAICKTPUKH
3.6 [TocTosiHHBIN 2neKTpUYecKuid TOK. [lelicTBus siekTpuueckoro toka. Cuna
Toka. Hanpspkenue.
=4
t
A
U=_
q
3.7 | DnexTpuyecKoe CONPOTUBICHHE. Y IETBHOE AIEKTPHUUECKOE COITPOTUBIICHUE!
r=Pl
S
3.8 3akoH Oma 15 ydacTKa 3JEKTPUYECKOM 1IeTH:
U
l=_
R
3.9 ITocnenoBaTeabHOE COSTUHEHUE TTPOBOTHUKOB:
l1=1U=U;+Uy; R=R;1+Ra
[TapamienpHOE COeIMHEHNE TPOBOIHUKOB PABHOT'O COMPOTHUBIICHUS:
R
_ 1
U=U l=1+1 R=_".
2
CMmeniaHHble COEAMHEHUS IPOBOTHUKOB
3.10 |Pabora u MOIIHOCTP JIESKTPUUCCKOTO TOKA.
A=U-I-t;P=U-1I
3.11 |3akon /[xxoynsg-JIenna:

Q=1>-R-t
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3.12 | OmerT Opcrena. MarHuTHOE MOJIE MPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MAarHUTHOW MHIYKIIUU

3.13 | MaruuTHoe mojie TOCTOSIHHOTO MarHuTa. B3aumMoaelcTBHe MOCTOSHHBIX
MarHuTOB

3.14 | [leficTBME MarHMUTHOTI'O MOJI HA TPOBOAHUK C TOKOM

3.15 | Onbitel Dapajes. SABnenue snekTpoMarauTHON nHAYKIUK. [IpaBuio Jlenna

3.16 |IIpaktuueckue pabOThI
N3mepeHue 3IIEKTPUYECKOrO0 COMPOTUBIEHUS PE3UCTOPA; MOILHOCTH
AIEKTPUUECKOr0 TOKa; pabOThI JIEKTPUYECKOTO TOKA.

HccnenoBanue 3aBUCHUMOCTH CHUJIBI TOKAa, BO3ZHUKAIOUIETO B MPOBOJHMKE
(pe3ucTopsl, JIamMIo4yka), OT HaNpsPKEHHWs Ha KOHIAX MPOBOJHUKA;
3aBUCUMOCTH COIPOTHUBIICHHMSI OT JJIMHBI MPOBOJHHUKA, IUIOIMIAINA €ro
MOTIEPEYHOTO CEUEHHUS U YACIBHOTO COMPOTUBIICHUS.

[IpoBepka npaBuia TUTSE AIIEKTPUYECKOTO HaIpPsHKSHUS
IpU TOCIEAOBATEIbHOM COEAMHEHUH MPOBOJHUKOB; MpaBWia IJIS CHIIbI
ANEKTPUYECKOr0 TOKA MpPU MapalieTbHOM COEAMHEHHH MPOBOJIHUKOB
(pe3ucTopsl U JTaMIIOYKa)

3.17 | ®usnueckue SBICHUS B MPUPOJC: IJICKTPHUECKUE SBICHHUS B aTMocdepe,
ANIEKTPUYECTBO JKHUBBIX OPraHMW3MOB, MAarHUTHOE Tojie 3emiu, Jpeid
MOJIFOCOB, POJIb MArHUTHOTO TIONIA JJIA JKM3HU Ha 3emiie, MOJISIpHOE
CUSTHUE

3.18 | TexHuueckue yCTPOMCTBA: AIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUCTYMK DJICKTPUUECKOM HHEPTUHU, DIEKTPOOCBETHTENbHBIE MPUOOPHI,
HarpeBaTeIbHbIC AIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHUE
IPEIOXPAHUTENH, DIEKTPOMArHUT, AJIEKTPOJBUTaTEb MOCTOSHHOTO TOKa,
reHEPATop MOCTOSITHHOTO TOKA

3.19 | DnexrpomarHuTHbIC BOHEI. [1Ikana s3eKTpOMarHUTHBIX BOJIH

3.20 | JIyueBas Mmomens cBeta. [IpsaMonuHeliHoe paclipoCTpaHCHHE CBETa

3.21 |3akon otpaxkenus cBerta. [Imockoe 3epkano

3.22 |IIpenomnenue cBeTa. 3aKOH MPEITOMIICHHUS CBETA

3.23 | Jlucniepcus cBera

3.24 |Jlunza. Xox myueit B nuH3e. DOKyCcHOE paccTrosHue TWH3BL. OnTHdeckas
cuJia JIMH3BIL:

D=1/F
3.25 |I'ma3 kak ontrueckas cuctema. ONTUYECKHE MPUOOPHI
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3.26

[IpakTuueckue paboThb

N3mepeHne onTuyecKkoi CHilbl COOMparoIel TMH3bI; (POKYCHOTO pACCTOSIHUS
coOuparomiell JauH3bl (MO0 CBOWCTBY paBEHCTBA pa3MEpOB IpeaMmeTa
U u3o0pakeHus, Korja NpeaAMeT pachojiokeH B JABOMHOM (okyce),
noKa3aTelis MPEeTOMIICHUS CTEKIIA.

HccnenoBanue cBoiicTBa M300pa)K€HUs, TMOJIYYEHHOTO C IOMOIIbIO
coOuparomieil TUH3BL, H3MEHEHHs (POKYCHOTO PACCTOSHHUS JIBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH YTJIa MPEJIOMIICHUS CBETOBOTO JIyda OT YIJa MajeHUs
Ha TPaHULIE «BO3AYX — CTEKIIO»

3.27

®uznyeckue siBiaeHus B npupoxe: 3atMeHuss Connua u JlyHsl, 1Bera Ted,
ONTUYECKHE ABJIEHUA B aTMOcdepe (1BeT Heba, pedpakius, paayra, MUpax)

3.28

TexHudeckue ycTpoWCTBa: OYKM, TMEPHUCKOI, ¢oToanmapar, ONTHUYECKUE
CBETOBOJIBI

KBAHTOBBIE ABJIEHUSA

4.1

PamnoaktuBHOCTE. Anb(da-, Oera-, ramMma-usznydeHus. Peakmuu anbda-
u OeTta-pacmnaja

4.2

OmnswiThl Pesepdopna no paccesnuto anbda-dactuu. [lnanerapnas monens
aToma

4.3

CocTtaB aTOMHOI'O Asapa. H3oTombI

4.4

[lepuon nomypacmaja aTOMHBIX SIAEP

4.5

SnepHbie peaknu. 3aKOHBI COXpaHEHUS 3aPSJ0BOI0 U MACCOBOTO YHUCEI

4.6

dusndeckue SBICHHS B IMPUPOJC: €CTECTBEHHBIM pPaJIMOaKTUBHBIA (OH,
KOCMHMYECKHUE JIyYd, PAJUOAKTUBHOE H3JIYUYEHHUE MPUPOJHBIX MUHEPAJOB,
NENUCTBHE PaIMOAKTUBHBIX U3JTyYEHUN HA OPTaHU3M YEJIOBEKA

4.7

TexHuyeckue yCTpOWCTBA: CIIEKTPOCKON, WHIWBUAYAJIBHBIA JO3UMETP,
Kamepa BunbcoHa, siiepHas sHepreTuka
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