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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOI€HHOM YPOBHE OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBI, MPEICTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera «Duszmkay.

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTPEeMSIIMUXCA K Oojiee TIIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEKIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHMU pabodeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zrka sSBIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YYCOHBIX
MPEAMETOB, TMOCKOJbKY (PU3WYECKHe 3aKOHBI JIe)KAT B OCHOBE IMIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHUpA,
MpPEeNOoCTaBsieT HamOoJsiee SICHbIE O0pa3ibl MPUMEHEHHS HAy4HOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna U3 riaBHBIX 3a7a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yyenne ¢u3ukn Ha YIIyOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIaJICHUE CHEAYIOIUMHU KOMIETEHTHOCTSIMH, XapaKTepU3yIOIINMHU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBarenbHBIX opraHusammsx Poccuiickoit @Denepanuu, peaM3yOMMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE MHTEpECa M CTpEeMJICHUS OOydaroUuXcsi K HAyYHOMY H3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHUSI KAK pe3yjbTaTa M3y4YeHUs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHE YMEHUUW NTPUMEHATH (U3HUECKUE 3HAHUS U HAyYHbIC
JI0Ka3aTeNbCTBA I OOBACHEHUSI OKPY KAIOIINX SBJICHMUIA;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JCSITEIbHOCTH, CBS3aHHOM C (U3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIrIyOlEHHOM YpOBHE B paMKax COOTBETCTBYIOLIMX mpoduieil oOyudeHus Ha
YPOBHE CpPEeAHEro 00111ero 00pa3oBaHuUs.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUUYECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (UBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHocOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEIOBaHMSI, aHAIM3UPOBATh MOJYyUYEHHbIE JAHHBIE U JIEJIaTh BBIBOJIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHUYECKOE OlIEHHBaHNE HH(POpMAIUY;

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBoautcs 340 dacoB: B 7 kimacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusuka — Hayka 0 npupone. SIBieHus Npupoasl (3JIEMEHTHI COJEpIKaHus,
BKJIFOUAIOLIUE MEXIpEeAMETHbIE CBs3H). Puznueckue SBICHUA: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusmueckue mnpubopsl. llena
nenenus. [lorpemnocts n3mepenuil. IlpaBuna Oe3onacHoro Tpyna npu padbore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u japyrue ecTecTBEHHblE HAyKd HW3Y4aloT [PHUPOLY.
EcrecTBeHHO-HAy4HBI METOJ TO3HAHMS: HAOIIOJCHUE, TMOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnueckue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

®dusnueckre NpuOOpsl U MPOLEAypa MNPSAMBIX HU3MEPEHUN aHAJIOTOBBIM U
U(POBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue miomaan 1 o0béMa. MeTo 1 majieTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOrO TOPU30HTAIBHO, TEM O0JIblE, YeM OO0JIble BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHne BemiecTa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temriepatypoii. bpoyHoBckoe nBwkenue. [duddys3us. BzaumoneiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

OneHka 1uaMeTpa aToMa METOAOM PSJOB (C UCTIOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

Mexannyeckoe naBwxkenue. Ilyte u  nepememenue. PaBHOMmepHOE U
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBuxeHns: ten. Ckopoctb. CpenHsii CKOPOCTh NMPH HEPABHOMEPHOM JIBUKCHHMU.
Pacuér nmytu u BpeMeHU JBHKEHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUST 00 OTHOCHUTENIBHOCTU JBWXKEHUsA. CIOKEHHEe CKOpOCTeH i Tel,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABHXKEHHs Teil. Macca Kak Mepa HHEPTHOCTH Tella B
MOCTyNaTeIbHOM JBWXEHUU. [lnoTHOocTh BemecTBa. CBsi3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux manerax. Bec tena. HeBecomocTs. CrioxeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKEHHUS Tela.

N3mepenne CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JABMXKEHUS (IIapvKa B YKUJKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OnwITBI, JEMOHCTPHUPYIONIHME 3aBUCHMOCTH pacTshkeHus (medopmarun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OnbITEl, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JaBnenne rasza. 3aBUCMMOCTb JaBJICHHMsS ra3za OT O00bEMa U TEMIIEPATYPHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JAaBJICHUSI  KUAKOCTA  OT  I[JIYOUHBl  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHOM o0onouku 3emuid. OmnbiT Toppuuennu. M3mepenue armocdepHOTo
JaBJICHHS. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U13MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y clIOBUE BOSHUKHOBEHHUS BHITATKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BbEMA MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM NOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTPYKEHHOU B
KUJIKOCTh YaCTH Tea.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOLIEH Ha TEJO, OTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA TEJO B
KUJIKOCTH, OT MACCHI TeJa.

OnbIThI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wid KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHE
€€ rpy30I0AbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckast paboTa JJIsl CHJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MomeHT cuiibl. PaBHOBecue prruara. [Ipasuio
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas oHeprus. KuHeTMueckas ¢ TNOTEHIMAIbHAS SHEPIUs.
[IpeBpalieHre OTHOTO BHIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/[ HakIIOHHOW MJIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NP MOIBEME TPY30B MPU MOMOIIU
MOJABUXKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTHU.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUNA BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHMHETUYECKOU Teopuu. [I0BEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KAMWLUIAPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsi3b TeMHEpPaTypbl CO CPEAHEN KUHETHYECKOM 3HEPTUEH
TEIUIOBOTO JIBM>KEHUS YacTull. TeMnepaTypHbIE IIKAJIbI.

BuyTtpennsis  sHeprus. CrnocoObl HW3MEHEHUSI BHYTPEHHEH OSHEpruu:
TeIuIonepeaaya 17§ COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYHN
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bubl Teronepenadyn B NpUPOAE U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BelecTBa. TemaooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  HapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarens.
TerioBple ABUTATEId W 3alIMTA OKPYXKAKOIIEH Cpeapl. TennoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHHUS M
KaNMWUISIPHBIX SIBIICHUU.

HabmroieHue TenjaoBoro paciimpeHust Ted.

W3MeHeHne naBiieHUs Tra3a NpU HU3MEHEHMM OOBbEMa M HarpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pabOTbl BHEIIHUMHU CHUJIAMH.

CpaBHEHME TEITOEMKOCTEN pPa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OneITHl IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOW COJIM MJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

OnpITel MO HAOJIOEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue JaBlIeHUS BO3IyXa B OAJTOHE HITPUILA.

WccnenoBanrne 3aBHCHUMOCTH JIaBJICHWS BO3AyXa OT e€ro o0bémMa u
TEeMIEPATYpPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U padboThl BHEUTHUX CHUII.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJIBL.

OmnpeneneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa sIeKTpUUECKUX 3apsaoB. BzaumoneicTBue
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosisd. IlpuHomn
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKM, HOHMAJIEKTPUKH U TMOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U ra3ax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
U BOJIBTMETP B IIEMU MOCTOSTHHOTO ToKa. CONpOTUBIIEHUE NMPOBOIHUKA. Y IeJIbHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuieIbHOE COeIMHeHHE NTPOBOIHUKOB. J/]C B e MOCTOSIHHOTO TOKAa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jlxoynsa-JleHua.
DneKTpuYecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE IS )KU3HU Ha 3eMlIe.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
OpOBOJHUK ¢ TokoM. Cuyma Ammepa UM omnpefesneHue €€ HalpaBICHUS.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3IIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po0JIeMbl 3HEPreTUKU. TOIIMBHBIE AIEMEHTHI U 3JIEKTPOMOOMIIN.

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJIEKTPUYECKOTO IOJNS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

M3mepeHne Cuilbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUYEeCKOT0 HAIIPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHoOe 1osie Toka. DJIEKTPOMAarHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsDKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh 3JIEKTPUYECKOIO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia i CHUJIbl TOKa NPU MApaUICIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0oHA OMa JJ1s TOJTHOM 1EMu.

N3yueHne BOJIbTAMIIEPHBIX XapAKTEPUCTUK HEJIMHEUHBIX 3JIEMEHTOB (J1aMIIbI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aWMO/IEHCTBUS ITOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pazJieleHuN.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBlEHUs TOKAa B KATYIIKE W OT HAJIWYUA
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOIBUTATEIS.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OnpITBl 1O  HKCCIEIOBAHUIO  SIBJICHUS AJIEKTPOMArHUTHOW HWHAYKIWU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKa.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touka. CHocoObl ONMHMCAHMS
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpPHAIIBHOM TOYKH, NEPEMEUIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJia PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl ['anues.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallieHus Npyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
anmapatbl, CyJa Ha TMOJBOJHBIX KpBUIbSIX, AHTHKPBUIO Ha CKOPOCTHBIX
aBTOMOOWJIAX. J[BHMyKEHHE TT0e3/1a Ha MarHUTHOM TIOTyIITKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUs. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTD M EpETPy3KH.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTn.

Nmnynsc Tenma. M3meHeHue wumnynbca. MMnoynbc cuiibl. Ynopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SJHEprus CxKaTtou npykuHbl. Kunetnueckas
sHeprus. TeopemMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS U COXPAHECHUS
MEXaHUYECKON SHEPTHUU.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUSI.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBHOKEHUM OTHOCHUTEIIBHO
KaOuHeTa (PU3MKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHs TeJla OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJIEUCTBUM TEJL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYyJIbCa MPU YIIPYTOM B3aMMOJICUCTBHH.

HabGnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUH Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBIDKCHUS IApUKA WA TEJICKKH.

OmpenencHue cpeaHeld CKOPOCTH CKOJNBKCHUS OpycKa WM JIBHOKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIDKCHUHU 03 HauallbHOM CKOPOCTH.

[TpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOM
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHUS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHHUM TeJa 10
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOTbl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenue. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIA: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnyeckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHus u qudpakuus. J[JmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpa3Byk. Ncmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune nuntepdepeHun u 1ugpakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThl U MEpUOJia KoJeOaHW MaTEMaTUYECKOTO MasiTHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieO0aHU Tpy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/ia KOJIeOaHUMN MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TiepHoja KOJeOaHWUW Tpy3a, IMOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOaHUH MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznen 10. DieKTpOMArHuTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BogHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimaol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeneHue OMBITOB 10 HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIMK CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYecKas ONTUKa. VICTOYHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. l[loctpoeHue
n300pakeHnit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTudeckas cUCTEMa
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300paxxeHU# B IIOCKOM 3€pKajie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

[Tomyuenue 6em0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

M3yyeHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MaJeHus CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI cOOMparomiei
JIMH3BL.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTy4eHHUI Ha )KUBBIE OPraHU3Mbl. 3aIMTa OT PAAUOAKTUBHOTO U3ITyUYEHHS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spep. Mcrounuku sHeprun CosiHIA W 3BE3A. SlnepHas »>HEpreTHka.
DKOJIOTMYECKHE MPOoOJIeMbl SIEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6nronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHus: IpUPOJIHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuwvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI [0 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

H3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYJIb TIPEIHA3HAYEH AJISi CUCTEMATU3aluU
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaK>Ke ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B nmpomecce wu3ydeHuss JAHHOTO MOAYJS pPEAIU3YIOTCS W IMOJYy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHUM, HCCIEOBATENIbCKUE JEUCTBUS (BBIIBUXKECHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIyYEHHUE BBIBOJIOB).

[IpenmoutuTenbHOl  QOpPMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCS K pPAa3jIMYHBIM pasfenaMm M TeMaMm Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIEI0OBaHMs, BbIOOpAa 1 000CHOBAaHUS METOAa U3MEPEHUsI BEJIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WU UHAUBUAYATbHBIMHU MPOEKTAMHU, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIHLHO-0000IIAONMIETO MOJIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAKOIIEH 3a/aHdsl PAa3HOTO YPOBHS CJIOKHOCTH. Pe3ynbpTaThl BBINOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPHUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLIEH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpEeACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAy4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HAaHMUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHpE, BaXXHOCTU TpaBUJl 0€30MacHOrO TIOBEJACHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YyYacTHE B pPEIICHUM MPaKTHUYECKUX 3a1ad (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)adanmavyuu K UIMEHAIOUWUMCA YCI0GUAM COUUATILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOErO PAa3BUTUS B NPUOOPETEHUH HOBBIX (DU3UYECKUX
3HAHUU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJSTHBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHS B pacCMaTpUBaeMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILIEHUS, BHIOOpP Haubojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHMUS;

MPOBOJUTH MO CaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY OIBIT, HECIOMXHBIN
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WIIM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEITNOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3aIlPOChl MPU IOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIIOKHBIMU CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEW, HAIEJICHHbIE HAa pEIICHHE 3aJa4yd MW MOJJIepKAaHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXACHUSIMHU APYIHMX YYaCTHUKOB AMAIIOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TPEACTABIATh PE3yJIbTaThl BBIMOJHEHHOTO (PU3MYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodiaembl;

NPUHUMATDH LEIH COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBAThH JCUCTBUS TI0
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacThb pabOThl, JOCTUTas KAa4eCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIWMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMAaH/IbI;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYITHPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CHUTYyAIUsIX, TPEOYIOMUX s
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pelicHUs (PU3NUECKON 3aaud WIIH
IUIaH HCCIEOBaHUS C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEH, apryMeHTUPOBATh MIpeIjiaraéMble BAPUAHTHI pEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTMIXKEHUS  (HEIHOCTHXKEHUS)  Pe3yIbTaToOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MCHUBIINXCS CUTYaIlUi, YCTAHOBIIEHHBIX OITMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3MUYECKHUX 3a]a4 WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMHUUYECKUE SIBJICHUS, HAOIIOCHHE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TPaeKTOpHsi, PaBHOJCHCTBYIOIIAs cUJ, AepopManus (ympyras, IUIacTUYecKasi),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPIBIX TEJI C 3aKPEILNIEHHONW OCBIO BpAICHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W TrazamH, aTMoc(epHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOMIMX JaHHOE
(duznyecKoe sBICHUE;

pacro3HaBaThb  MpPOSIBICHHE  HM3YYEHHbIX  (U3MUECKUX  SBJICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTHU, TPEHMsSI, YOIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSAHHE aTMOC(HEPHOTO
JIaBJICHUS Ha JKUBOM OpraHu3M, IJIaBaHHE pbIO, pblYard B TeJle YeJIOBEKa), NpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HM3YUYEHHBIE CBOMCTBA TeJl W (PU3UYECKHUE SBICHUS, HCIOJb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YINPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CWIA TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEJIMUYHMHY C IPYTMMH BEIMUYUHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
WCIIOJIb3YsI TIPAaBWJIA CIIOKEHHSI CHJI (BIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MpaBWIO paBHOBecusi pblyara (0OJ0ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIE (PU3MUECKHE MOJENH PEATbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBIABISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BBICTPAHUBATh
JOTHYECKYI0 LIEMOYKY pacCyKJIEHUH C ONOpod Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
¢usuky, BeIOMpas aJeKBaTHYIO (PU3UUECKYIO MOJIENb, C UCTIOIb30BAaHHEM 3aKOHOB
U GOpMyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMHUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPaBOYHBIE JaHHBIC, MPOBOJUTH MATEeMAaTUYECKUE MPEOOpa3OBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [OMOLIH
buznyecKuX METOAOB, W TpejaraTb OPHUEHTHPOBOYHBIA CIIOCOO pelICHHS, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUN, CAMOCTOSATEIFHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAMUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHMH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUIKOCTH M TBEPIOTO Tela, CUJa TPEHMsI CKOJIbKEHUS, HaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACWCTBYIOUIash Ha MOTPYXEHHOE B >KMJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (UKCUPOBATh MOKa3aHHUs NPUOOPOB, HAXOAUTH 3HAUYEHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢uznyecKuX BENWYHH (3aBHCHUMOCTH IMYTH PaBHOMEPHO JBIKYIIETOCsS Tejia OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TeJ, CHUJIbl YINPYTrOCTH OT YJUIMHEHHUS
NPYXUHBI, BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOrpyXEHHON 4YacTu Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMsSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSATEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPECTaBIISITh MOJTYYCHHbBIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOW HACOC, apeoOMETp), HCHOIb3ysl 3HaHUSA O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOUCTBAMH,
COXpaHEHHUsl 370pPOBbsi U COOJIIOJIGHUS HOPM DKOJIOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SIBJISICTCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WHTepHeT, BianeTb NpUEMAMH KOHCHEKTHUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KpaTKWE COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM y4eOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IpU BBINOJHEHUU Y4YE€OHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeiensTh
00513aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABJICHHBIMH 33J1a4aMU, CIEIUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHuy oOyueHus ¢ 8 knacce mpeaAMETHbIE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YJarOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC TeJa, HACHIIIEHHBIM W HEHACBHIIEHHBIA Map, CIOCOOBI HW3MEHEHHS
BHYTPEHHEH »JHEpPruM, OJIEMEHTAPHBIA JJIEKTPUUYECKUN 3apsija, TPOBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU ITOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIUIOBOE pACIIMpPEHHUE (CHKATHUE), TEMIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Teruionepeaayn (TEIIONPOBOAHOCTh, KOHBEKIIUS, U3TYyUEHHE), TEIUIOBBIE MOTEPH,
DIIEKTpHU3ALIMS TeN, B3aHMMOJCHCTBHE 3apsAIOB, NEHCTBUS AIIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUI0O UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHUE;

pacmo3HaBaTh  MPOSIBJICHHE  HW3YYCHHBIX  (DU3MUECKHX  SBJICHUH B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOpCKHe OpHu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE T0Jie 3eMiH, Apeiid MOIFOCOB, POIh MAarHUTHOTO
moJyise ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



OPAaKTHUECKYI0 3a7adyy B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA TeN W (UIMYECKUE SIBICHUS, UCIOIB3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUTaBJICHUS, YJElbHAs TEIUIOTa NapooOpa3oBaHUs, yJelIbHAas TEIUIOTa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpspKEeHUE, COMpOTHBICHHE NpoBoAHMKa, DJ[C B 1enM MOCTOSHHOTO TOKa,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWHU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEJIUYHHY C JIPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KyloHa, NpUHIMI CyNeprno3UIUN 3JIEKTPUUECKUX IOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpPaHEHHsI SHEPIHH, MPU 3TOM pPa3indaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEAIbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIACNATH HPU ITOM CYLIECTBEHHBbIE M BTOPOCTEIICHHbIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(bu3MYECKUX MPOIIECCOB U pEUICHUS y4EeOHBIX 3a]1ay;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTYyallii MpaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUHN (PU3NYECKUX BEIUYUH, TIPU STOM BBIOMPATH aJE€KBATHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUYMHHO-CIICCTBEHHBIC CBSI3W M BHICTPAUBATh
JOTMYECKYI0 ILEMOYKY PACCYyKIACHUM C ONOpOM Ha HW3YyYEHHBIC CBOWCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO peliaTh pacdy€THbIe 3amauu (C omopod Ha 2-3 ypaBHEHHs) TIO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOLIUX (PU3UYECKHE BEIUYMHBI,
3alliChIBaTh KpPaTKOE YCJIOBHE W PAa3BEPHYTOE pEIIEHUE 3aJayd, BbBISBIATDH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a/layd, WCMOJb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHSATH METOJAbl aHaIM3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHUs U pacu€Thl, OIEHUBATh PEATUCTUYHOCTD
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOLIH
(¢u3NYECKUX METOAOB, M Npe]jlaraTb OPUEHTHUPOBOUHBIM CIIOCOO pelIeHUus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOJAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpolLlecca OCThIBaHMs (HarpeBaHus) IpH
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMIAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJNI U B3aUMOJECHCTBHE ICKTPUUYECKUX 3aps0B, B3aUMOJECHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumoredy) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJIEHUU,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE W KOCBEHHbIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3/yXa, CUJIAa TOKAa, HAIpPSIKEHUE,
yleabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa H
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAYEHUE M3MEPSEMOM BEIIMYMHBI C TOMOILIBIO YCPEIHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHHUS, UCCIIEAOBaHUE SIBJIEHUS TEMJI000MEHa IPU CMEIIUBAHUH XOJIOJHOMN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS] M YAEJIBbHOIO COMPOTHBJICHUS BEILIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, HCCIENOBAHUE MOCIEAOBATEIBHOIO W IAPAJUIEIBHOIO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOUpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM WHCTPYKIIHH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI TEHCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIICKTPUUECKON IHEPTHH, HIEKTPOOCBETUTEIHHBIC TPUOOPHI,
HarpeBaTeNIbHbIC  JJEKTPONPHOOPHl  (MPUMEPHI), MPEJOXPAHUTEIHM W WX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3NYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacmo3HaBaTh TPOCThIE TEXHUYECKHUE YCTPOWCTBA U HU3MEPUTEIIHHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TICUXPOMETpP, THUTPOMETpP, JIBUTaTelb BHYTPEHHErO  CropaHus,
AJIEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMBI JJICKTPUUECKHX TIIeleH ¢
MOCJICIOBATEIPHBIM W TApAJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasinyas
YCIIOBHBIE 0003HAYCHHS AJIIEMEHTOB JJICKTPHUECKHUX IIETICH, MCTIOIb30BaTh CXEMBI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX TPOIECCOB MPHU PEIICHUU Y4EOHO-TIPAKTUYECKHUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HHU HJIA OOecriedeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsI 370pOBbS M COOJIOJCHUS HOPM OSKOJOTUYECKOTO TIOBEACHHUS B
OKPYKaIOIIEN CpeIE;

OCYIICCTBJIATH MOWCK WHMOpMaIuu Gpu3ndecKoro comaepkanus B IHTepHeTe,
CaMOCTOATENLHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIINXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJEIATH WHGOPMAIIHIO,
KOTOpas SIBISICTCS TIPOTUBOPEUNBON MM MOKET OBITh HETOCTOBEPHOM;

WCITOJI30BaTh TIPH BBITOTHCHUH YYEOHBIX 33JaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COACpIKAHUSA, CIIPABOYHBIC MaTEepPHANIBI, PECYPChl CETH
WUuTepHeT, BianeTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBCHHBIC ITMCBMCHHBIE M KpPaTKWE YCTHBIE COOOIICHWS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TPEJACTaBISATH  Pe3yJbTaTbl  MPOEKTHOW WA
WCCJIEIOBATENLCKON JeATeTLHOCTH, TIPU 3TOM IPAMOTHO HCTIOJB30BaTh U3yUCHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYINIE B COOTBETCTBHHM C ITOCTaBJICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIcKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAX B  JACITEIbHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xonny oOyueHuss ¢ 9 knacce TnpeniMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(Qpa3ByK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHUs], U30TOIbI, siIEpHAas U TEPMOSACPHAs SHEPreTHKA) U CUMBOJUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMaJ€HUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNbHOE  JIBWKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHHE (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, MHTepdepeHns U TUpaKIs BOJIH), NPAMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3Iy4YeHHUs]) 1O ONHCAHMIO UX XapaKTepHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBJICHHUS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKEHUE TUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHbII paguOaKTHUBHBIA (OH, KOCMHMYECKHE Jy4YHd, PaTUOAKTHUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (U3MYECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAssT W MTHOBEHHass CKOPOCTh Teja IMpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CHJIA TSHDKECTH, YCKOPEHUE CBOOOIHOIO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEpPrus, IOJIHAs MEXaHW4YeCKas DSHEprusi, MEepHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpelpl), IMpU ONHMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3MYECKUH  CMBICI
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBONCTBA Ted, (U3NYECKUE SIBJICHHUS U IPOILECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpakeHHsS M MNPEJIOMIICHHS CBeTa, (GOpMyJly TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBJICHMS, MPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacyE€THBIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP MeETOAa pELICHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
¢u3nyecKol BEMTUYMHBI U OMNPEACNATh Pa3MEPHOCTh (DU3MUECKON BEINYHUHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumote3y), OILIEHHWBAaTh MPABUIBHOCTH TMOPAAKAa TPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WK (HU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHMsS HMITYJIbCa, JCHCTBHE 3aKOHAa bepHyM W BO3HUKHOBEHHE
NOIBEMHONM CHJIBI KpbUIAa, 3aBUCUMOCTh TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300paXeHUs B INIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHM, ONpeaesnsis
CpeqHee 3HAYeHHE U3MEpPSAEMON BEJIMYMHBI M ONpEAeNsss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHM, OOOCHOBBIBATH BBIOOP CrMoOcoOa M3MEpeHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
¥ YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(QOUUUEHT TPEHUS  CKOJbKEHMUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX U LU(POBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
OKCINEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIUMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH AKCIIEPUMEHTAJIbHbIE MCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMaJBHOTO JaBJICHHUS, MEpHOoJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT



JUIMHBI HUTH, OMPEICICHHE YCKOPEHUS CBOOOJHOTO TAJCHUsS, HCCIICIOBAaHUC
M3MEHEHUS BEJIMYMHBI U HAMPABJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 ¢oTorpadusimM)): COBMECTHO C yUHUTENIeM (PopMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJIE TAOJIUIl U Tpa(UKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHX IPOIECCOB C OMOPOM HA HUX OMUCAaHUS (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBIICHUN M HEOOXOJMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl JJISI MOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie ¥ COOUparoNieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHUs] 370pOBbS M COONIOACHUS HOPM DKOJOTMYECKOrO TOBEACHHS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(POPMALMM HA OCHOBE HMMEIOIIMUXCA 3HAHUM H
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYEcKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BATh W3YYEHHBIM MOHSATUWHBIM ammapar M3y4aeMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM
NPOrpaMMsbl Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoTshI

JJIeKTPOHHBbIE
(undposbie)
o0pa3oBaTeJibHbIE

pecypchl

Pa3zpmea 1.

1.1

1.2

du3uka u €€ poJb B MO3HAHHHM OKPYKAKIIEro MUpa

®duszuka — HayKa 0 IpUpoJe 2

du3znueckne BeININHBI 4

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
o0Opa3oBaTeNbHbBIN
pecypc Axnacc
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
o0Opa3oBaTebHBIN

pecypc Axnacc
https://www.yaklass.ru/

1.3

EcrecTBeHHO-Hay4HBIN METOJ TO3HAHMS 2

bu6mmorekxa [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/

Pa3zgea 2. [lepBoHavaibHbIE CBEIE€HUS 0 CTPOEHUHU BellleCTBA

2.1 Crpoenue BeniecTBa

JIBH>KeHHE U B3aUMOJICIICTBUE YaCTHIL
BEIECTBA

2.2

2.3 ArperaTHble COCTOSIHUS BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
o0Opa3oBaTeNbHbBIN
pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
o0Opa3oBaTebHBIN

pecypc Axnacc
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/

Pa3nen 3. /IBu:xeHue U B3auMo/ieiicTBHe TeJl

3.1

3.2

3.3

MexaHu4ecKoe JIBHKEHHUE

I/IHepHI/IH, Macca, IJIOTHOCThb

Cuia. Bune! cun

10

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
o0Opa3oBaTeNbHbBIN
pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
o0Opa3oBaTebHBIN

pecypc Axnacc
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Hroro no pazneny

34

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/

Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

41

4.2

4.3

JaBnenue. llepenava naBieHust TBEPABIMU
TellaMM, KUJIKOCTSIMHU U Ta3aMH

I[aBJICHI/IC KUIKOCTHU

ATMmoc(epHoe naBiieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
o0Opa3oBaTeNbHbBIN
pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
o0Opa3oBaTebHBIN

pecypc Axnacc
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

4.4

HeﬁCTBHe KHUAKOCTH M ra3a Ha
HOFp}’)KéHHOC B HHUX TCJIO

Hroro no pazneny

12

28

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa

3JIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoii
00pa3oBaTeNbHBIHI
pecypc Axnace
https://www.yaklass.ru/

Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus

5.1

5.2

PabGora u MOIIHOCTB

[IpocTeie MexaHU3MBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
o0Opa3oBaTebHBIN

pecypc Axnacc
https://www.yaklass.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

5.3 MexaHuueckasi SHeprus

Hroro no pazneny

19

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
00pa3oBaTeNbHBIHI
pecypc Axnace
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

3JIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoii
00pa3oBaTeNbHBIHI
pecypc Axnace
https://www.yaklass.ru/

Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IIM I MOYJIb

6.1 [ToBTOpPUTENBEHO-0000IIAIOIINN MOTYITH

Uroro no pazgeny

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
o0Opa3oBaTebHBIN
pecypc Axnacc
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/

8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3gen 1. TensioBbie IBJICHUSA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.1 CTpoeHue U CBOMCTBA BEILIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
Hudposoi
o0Opa3oBaTeNbHbBIN
pecypc Axnace
https://www.yaklass.ru/

1.2 TennoBbie mpolecchl

33

6.5

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
00pa3oBaTeNbHBIH

pecypc Axnacc
https://www.yaklass.ru/

Uroro no pazgeny

Pa3nes 2. DinekTpuyecKkue H MATHUTHBIC SIBJICHHSA

39

DJIEeKTpUYECKUE 3apsiibl. 3apsSKEHHbBIC Tela

2.1
U UX B3aUMOJeHCTBUSA

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

2.2

2.3

2.4

IToCTOSHHBIN JIEKTPUUYECKUIN TOK

MaruuTtHsie SIBJICHUS

DeKTpOMarHuTHasK WHIYKITUS

31

11

10

Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoii
o0Opa3oBaTenbHbBIN
pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/

[udposoit
o0Opa3oBaTebHBIN

pecypc Axnace
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

[Mudposoit
o0pa3oBaTeNbHbIH
pecypc Axnace
https://www.yaklass.ru/

Wroro no pazueny 58

Pa3nes 3. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas
AJICKTPOHHAS IIIKOJIa

3.1 [ToBTOpHUTENHEHO-00001IAIOIINI MOTYITH 5 https://resh.edu.ru/

[udposoii
o0Opa3oBaTenbHbBIN
pecypc Axnace
https://www.yaklass.ru/

Htoro mo pazneny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/

9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgen 1. Mexannueckue siBJICHHUA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTshI

IpakTuyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11 MexaHn4deckoe ABUKEHUE U CTIOCOOBI €ro
' OMHUCaHUs

30

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
Hudposoi
o0Opa3oBaTeNbHbBIN
pecypc Axnace
https://www.yaklass.ru/

1.2 B3aunmMonelicTBue Te

18

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoit
00pa3oBaTeNbHBIH

pecypc Axnacc
https://www.yaklass.ru/

1.3 3aKOHBI COXPAaHEHHS

15

bu6mmorexa [IOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/



https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/

Uroro no pazgeny

63

[Mudposoit
o0pa3oBaTeNbHbIH
pecypc Axnace
https://www.yaklass.ru/

Pa3zgen 2. MexannuyecKue KOJe0aHUA U BOJTHBI

2.1 Mexannueckue KoJIeOaHus

2.2 MexaHnueckne BOJIHBI. 3BYK

Hroro no pasgeny

10

18

3.5

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/

[udposoii
o0Opa3oBaTenbHbBIN

pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/

[udposoit
o0Opa3oBaTebHBIN

pecypc Axnace
https://www.yaklass.ru/

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

DJIEKTPOMArHUTHOE MOJIE U

3.1

SJICKTPOMArduTHBIC BOJIHBL

6

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce



https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Hroro no pasaciny

Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/

Pa3gen 4. CBeToBbI€ ABJICHUSA

41

4.2

3aKOHBI pacnpoCTpaHCHUs CBETa

JIMH3BI ¥ ONTHYECKHE TPUOOPHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa

AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
Hudposoit
o0Opa3oBaTeNbHbBIN
pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
o0Opa3oBaTebHbBIN
pecypc Axnacc
https://www.yaklass.ru/

4.3

Pasnoxenue 6eoro cBera B CIIEKTP

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Hroro no pasaciny

16

Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/

Pa3nea 5. KpanroBble ABJIeHUS

5.1

5.2

I/ICHYCKaHI/Ie " MOTJIOMCHHUE CBETA aTOMOM

CTpOCHI/IC AaTOMHOTO sAapa

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa

AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
Hudposoit
o0Opa3oBaTeNbHbBIN
pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoit
o0Opa3oBaTebHbBIN
pecypc Axnacc
https://www.yaklass.ru/

5.3

S nepHble peakuuu

bubmuoreka [JOK
https://m.edsoo.ru/7f4181ce



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

Hroro no pasaceiny

16

Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/

Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 NI MOYJIb

6.1

6.2

MexaHndeckue sBICHUS (IOBTOPUTEIHHO-
00o0marnmii Moayb)

TerutoBble sBICHUS (TOBTOPUTEIBHO-
00001IaIMit MOYIB)

bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa

AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
Hudposoit
o0Opa3oBaTeNbHbBIN
pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIKOJIa
https://resh.edu.ru/

[udposoit
o0Opa3oBaTebHbBIN

pecypc Axnacc
https://www.yaklass.ru/

6.3

DJEeKTPOMAarHUTHBIC SBICHUS
(TOBTOPUTEIHHO-00001IAIOINI MOIYIIb)

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce

6.4

6.5

CBeTOBBIC SBJICHHS (TIOBTOPUTEIBHO-
00001IaI0ITNIT MOTYITh)

[ToBTOpUTENBEHO-00001IAIONTNI MOTYTTB

Hroro no pasgeny

17

Poccuiickas
AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[Mudposoit
00pa3oBaTeNbHBIHI

pecypc Axnace
https://www.yaklass.ru/
bubmuorexa [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickasa

AJICKTPOHHAS IIIKOJIa
https://resh.edu.ru/
[udposoii
o0Opa3oBaTenbHbBIN
pecypc Axnace
https://www.yaklass.ru/
bu6mmoreka [JOK
https://m.edsoo.ru/7f4181ce
Poccuiickas

AJIEKTPOHHAS IIIKOJIA
https://resh.edu.ru/
[udposoit
o0Opa3oBaTebHBIN
pecypc Axnace
https://www.yaklass.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

26.5



https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/7f4181ce
https://resh.edu.ru/
https://www.yaklass.ru/

IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SBJICHHUC

1.3

pacrio3HaBaTh  NPOSIBIICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM [EpPEBOJUTH MPAKTUYECKYIO 3ajady B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YUEHHBIE CBOMCTBA T€l U (PU3MYECKHUE SBIICHUS, UCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(Gu3HYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYMH, X O003HAUYEHUS U €IUHULIBI
(GU3NYEeCKUX BEIWYHMH, HAXOAUTh (OPMYINBI, CBS3BIBAIONINE JIAHHYIO
¢u3nyecKyr0 BEIMYMHY C JPYTMMH BeJIMYMHAMHU, CTPOMTH TIpaduku
U3YyUYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl HM3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

O0BSICHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYaIMil IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKuX
maroB ¢ omnopod Ha 1 — 2 M3y4eHHBIX CBOICTBa (PU3MYECKUX SIBICHUH,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemate pacué€THele 3amauud B 1 — 2 [EHCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopmysbl, CcBA3BIBaIONME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUS 3ajjaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYNIBI U TPOBOAUTH PAcU€Thl, HAXOIUTh CIPABOYHbBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCTh
MOJy4eHHOM (PHU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXXHO pEIIUTh MPH TOMOIIU
(bu3NYECKUX METOJOB, B ONMMCAHUH HCCIEAOBAHUS BBIACIATH MPOBEPIEMOE
MPEeIoJIoKeHNEe (TUIOTEe3Y), pa3inyaTh U UHTEPIPETHPOBATH MMOTYUESHHbIN
pe3ynbTaT, HAaXOAUTh OMIMOKM B XOJ€ OIbITA, JelaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIHPOBATH IMPOBEPSICMbIC IMPEINOI0KCHUS, COOUPAThH
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyITUPOBaTh BEIBOIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJb30BAaHUEM aHAJIOTOBBIX MU
IUGPOBBIX MpPUOOPOB, 3allUCHIBATh IIOKa3aHUS MPHOOPOB € Y4YETOM
3aJJaHHOW a0COJIIOTHOW NMOTPEIIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
IpYrol ¢ HCIONb30BAaHHMEM MPSIMBIX H3MEPEHHH, y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOro  HCCeNOBaHUs, coOuparb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, CIeAys MpeajoKeHHOMY IUlaHy, (PUKCHPOBATH
pe3yNbTaThl TMOTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIMYUMH B BHJE
MPEIUIOKEHHBIX TAa0NMHMII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
IPEUIOKEHHOH MHCTPYKLUUHM: MpPU BBIIOJHEHUH H3MEpEeHU coOuparh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

co0Ir0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOPHBIM
o0opynoBaHuEeM

YKa3bIBaTh MPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepU30BaTh IMPHUHIMIIBI  JCHCTBUS  H3YYCHHBIX NPUOOPOB U
TEXHHYECKHX YCTPOMCTB C MOMOIIBIO MX OMHCAHUs, MCIIONb3Yys 3HAHUS O
CBOMCTBaX (PM3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNUTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
NPAaKTUYECKOI0 HCMOJb30BaHUS (DU3UYECKHX 3HAaHUM B MOBCEIHEBHOM
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpallleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISAITh OTOOpP HMCTOYHMKOB HH(popManuu B cetn HHTepHer B
COOTBETCTBUU C 3aJaHHBIM ITOMCKOBBIM 3aIlpOCOM, Ha OCHOBE MMEIOIIHUXCS
3HAHMH M NYyTEM CPAaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBISIETCS NPOTUBOPEUYUBONMIN MOXKET ObITh
HEJOCTOBEPHOMI

MCIIOJIb30BaTh IPH BBIMNOJIHEHUH YYEOHBIX 33JaHUN HAYYHOIOMYJISIPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

co3laBaTh COOCTBEHHBIE KpaTKHE MUChbMEHHBbIE U YCTHBIE COOOLIEHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(POpPMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX MCCIEOBAaHUMN, MPU ATOM T'PAMOTHO HCIOJIB30BATh H3YYCHHBIHN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
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1.2

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN PaCHpPEACIsTh
00s3aHHOCTU B TpYIIIE B COOTBETCTBHUM C IIOCTABJIEHHBIMU 3aJavyaMy,
CIEIUTh 3a BBIIOJIHEHUEM IUIaHA JEUCTBUM, aJEKBaTHO OLEHUBATH
COOCTBEHHBIM  BKJaJ B  JEATENILHOCTh  IPYMNIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUThIBAsi MHEHHE OKPYXKAIOLINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

HCIIOJIB30BaTh IOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacrio3HaBaTh  TNPOSIBIICHHE HM3YYCHHBIX  (PU3MUYECKUX  SBICHUHA B
OKpY’KalolleM MHUpE, B TOM 4Huclie (U3NYECKUE SBICHUS B MPUPOAE, TPU
9TOM [EpPEBOJUTh MPAKTUYECKYIO 3ajady B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3MUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIOIb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS M €IWHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOMTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (hPU3NYECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBIECHUS U TIPOIECCHI,
WCIOJb3ysl  HM3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CJOBECHYIO
(bOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (U3NYECKUE MPOLIECChl M CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalul IPAKTUKO-OPHUEHTHPOBAHHOI'O XApAaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKuX
miaroB ¢ momombio 1 — 2 u3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nyecKnX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YSA 3aKOHBI U
dbopMysbl, CBA3bIBatONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHS 3aJa4d 3alMChIBATH KPATKOE YCIOBHE, BBIABISATH HEJOCTATOK
JaHHBIX JJs peleHus 3aJaud, BbBIOMpAaTh 3aKOHBI M (OPMYIIBL,
HeoOXoauMble il €€ pelleHus, NPOBOAUTH pPACUYETHl M CpPaBHUBATH




MOJIY4YCHHOC 3HAUCHUC (1)1/13qu01<0171 BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PCIINTh IIPHU IOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOOB, HCIIOJB3Yysd OHNHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MMPpCANOJI0XKCHUC, OLICHUBATL IMPAaBHUIILHOCTDH nopsaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOIABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3UYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMBIC MPEINOJIOKEHUS, COOUPAThH
YCTAHOBKY M3 IPEIJIOKEHHOTO0 O0OPYIOBaHUS, OMUCHIBATH XOJ OIBITA U
(bopMyITHUpPOBaTh BBEIBOJIBI

BBITMIOJHATH MPSMbIE U3MEPEHUS C MCIOJB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3MYECKUX BEIMYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOrPEUTHOCTH

IPOBOANUTH MCCIIECIOBAHUE 3aBUCHMOCTH OJJHOM (pM3MYECKON BEIUYUHBI OT
JIpyrol ¢  UCIOJNB30BAaHUEM  NPSAMBIX  W3MEPEHUH:  IIaHUPOBATH
Ucce0BaHue, cOOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEHYs
NpeAOKEHHOMY — IUIaHy,  (UKCHpOBaTh  pe3yibTaThl  HOJTYYEHHOM
3aBUCHMOCTH B BHJIE TaOIMIl U TpaduKOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
MCCIICTOBAHMS

IPOBO/UTh KOCBEHHBIE W3MEPEHHS (HU3MYECKUX BEIMYWH: IUIAHUPOBATH
U3MEpEeHUs, COOHMpaTh  HKCHEPHUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
NpeI0KEHHON HHCTPYKIMH, ¥ BEIYUCIIATH 3HAYCHNE BETHYHHBI

coOIIIoIaTh MpaBMia TEXHUKH 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHrEM

1.14

XapakTepu30BaTh MPHUHLUIBI  JEHCTBHS  W3YyYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIOIb3ysd 3HAHUS O
cBOMicTBax  (IM3MUECKHUX SIBICHHUH W  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIC
HpI/I60pBI Imo cCxeéMaM H CXCMAaTHUYHbBIM PpPUCYHKaM, COCTaBJISATH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIEAOBaTeIbHBIM W HapauielIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jiMuas YCJIOBHbIE OO0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  TNpUMEpbl  (HAXOAMTh  HMH(OpManMIO O  NpUMepax)
MIPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUNW B IOBCEIHEBHOM
JKU3HU U1 ofOecriedeHus 0e30MacHOCTH MpU OOpallleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIeH cpejie

1.17

1.18

OCYIIECTBIISATh TOUCK HH(pOpManuu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIICISATh UH(POPMALIMIO, KOTOPas SBIISETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUHA y‘Ie6HHX 3aJlaHui HaYYHO-TIOMYJISIPHYTO




JUTEpaTypy (PU3MUECKOrO COAepkKaHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMH KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBIC M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKAaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATH PE3yJIbTaThl MPOCKTHOM
WK HUCCIICIOBATEIIBLCKOM JEATSIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (GU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU  BBHINOJIHEHHUH YUYEOHBIX NPOCKTOB M HCCIEIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHHU C
IIOCTABJICHHBIMU 33Jla4aMH, CJICIUTh 3a BBIIOJIHEHUEM IUIAHA JECHCTBUU U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI FTOTOBHOCTD Pa3pelaTh KOH(IMKTHI

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara
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IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT'O 00111€ero 00pa30BaHUsA

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

pas3indyaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIECHHA B
OKpY’KaloIlleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHyI0, BBIIEIATh
CYyILIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHE SBJICHUS, MCIIOJB3YS
¢u3nyeckue  BEIMYUHBI, NPU  ONMCAHUU NPABWIBHO  TPAKTOBATh
¢u3n4ecKuil CMBICT HCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS MU EIUHMIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
(¢u3NYEeCKyI0 BEIWYMHY C JAPYTMMHU BEJIMYUMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA TeJ, (QU3NYECKUE SBIEHUS U TPOIECCHI,
WCIOJb3Ysl  M3YYEHHBIE 3aKOHbI, IPH OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMHMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

0OBSACHSITH (I)I/BI/I‘-ICCKI/IC mponeccol u CBOMCTBaA TCJI1, B TOM YHUCIC U B

KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBsA3U, CTPOUTH 00BsicHEHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBJICHHUH,
(bU3MYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (omuparompecs Ha cuctemy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3alHChIBaThb KpPaTKOE
YCIIOBHE, BBIBJIATH HEAOCTAIONINE WIM W30BITOYHBIC TAHHBIC, BHIOMPATH
3aKOHBI U (OPMYJbl, HEOOXOAUMBIE ISl PELICHMs, POBOAUTE PACUEThl U
OLIEHUBATh  PEAIMCTUYHOCTh  IIOJIYYEHHOTO  3HAYEHHUS  (PU3UYECKOM
BEJIMYNHBI

1.8

pacrio3HaBaTb MpOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NYECKUX METOJIOB, HCHOJNB3Yysl OINHCAHUE WCCIEIOBAHUS, BBLICIATH
IpOBEPAEMOE  IPEINOJI0KEHNEe, OLEHMBATh MPAaBUIBHOCTh  MOpSAAKA
IPOBEICHUSI  UCCIIEAOBAaHMs, J€laTh  BBIBOJBI, HMHTEPIPETUPOBATDH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH MIIH (bH?:I/I‘-IGCKI/IX
CBOMCTB Te€JI: CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0O HPSAMBIX HW3MEPEHUH, ONpeness
cpelHee 3HaueHuEe Hu3MepseMoil BenuuuHbl ((OKYyCHOE paccTOosHUE
coOuparonield JTUH3BI), OOOCHOBBIBATH BBIOOpP CroOco0a HM3MEpEeHUs
(u3MepuTeIHLHOTO TPpHOOpPa)

1.11

IPOBOAMTH  HUCCIIEJOBAHME 3aBUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHHUH: IJIaHUPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (DUKCHUpOBaTh  pPE3yibTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOIUIU
rpaduKoB, JieNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (1)I/I3I/ILI€CKI/IX BCJIIMYMH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUA, CICAYyA npennomeHHoﬁ UHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYHHBI U AHAJIIU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTAThHI C y‘IéTOM 33,[[8.HHOI>'I
MOTpeIIHOCTU I/I3MepeHI/II>'I

1.13

1.14

1.15

coOiroaaTh MpaBuja TEXHUKUA O€30MacHOCTH Mpu padoTe ¢ 1abopaToOpHBIM
00opyI0BaHuEM

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3UYECKUX MOJIENEeH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TEJO, TOUYEUHBIH HCTOYHHMK
CBeTa, JIy4, TOHKasl JINH3a, [JIaHeTapHasl MOJIeNIb aToMa, HyKJIIOHHAsi MOJIEb
aTOMHOTO sipa

XapakTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYEHHBIX NPUOOPOB |
TEXHUUYECKHUX YCTPOMCTB C ONOPOIl HA WX OMMCAHMS, MCIOJIb3ys 3HAHUA O
cBOWcTBaX  (U3MYECKUX SBICHMH M  HeoOXonumble  (pusnueckue
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HU3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnr  y4eOHO-TPaKTHMYECKUX  33/ay, ONTHYECKHE CXeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ coOUparouieil TuH3e

1.17

OPUBOJIUTH  TpuUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMepax)
MPAKTUYECKOTO HWCIONIB30BaHMUs (U3MUECKUX 3HAHUKW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHusi 0€30MMacHOCTH MpHU OOpalieHuu ¢ MpuOopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBENICHHS B OKPYKaIOIICH cpefie

1.18

OCYILIECTBIISATh TMOMCK WHGpOpMANUU (PHU3UUECKOTO COACPKAHUSA B CETH
WuTepHeT, caMocTosSTeNbHO (HOPMYIHpYsI MOMCKOBBIN 3ampoc, HAaXOAWUTh
MyTH OMpEeNIeHUs JOCTOBEPHOCTH MOJIYYEHHONW MH(GOpMallid Ha OCHOBE
MMEIOIINXCS 3HAHUH U JIONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBITOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro CoAepKaHMs, CIPABOYHBIE MATEPHAJIbI, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIATh PE3YyJIbTAThl MPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATEIbHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BATh U3YYEHHBIN MOHSITUHHBINA
anmapar HM3y4aeMoro paszziena (U3UKH U CONPOBOXIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éTOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IPH  BBIOJIHEHUU YUYEOHBIX TPOCKTOB M HCCICAOBAHUN (DU3HUCCKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBAaTh COOCTBEHHBIH BKIaJ B
JESTENIbHOCTh TPYIIBI, BBICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI

HPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon

Kon

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

pa3xena  dJjIeMeHTa
®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEIO MHUPA

11 ®uzuka — Hayka o npupoge. SABnenus npupoxasl. Pusndeckue

SAIBJICHUS: MEXaHHYCCKHE, TCIIJIOBBIC, OJICKTPHUYCCKUC,



MAarHuTHBIC, CBETOBLIC, 3BYKOBBIC

dusnyeckue BEIUYHNHEL I/ISMepeHI/Ie (bI/IBI/ILIeCKI/IX BCJIIMYHMH.

1.2 dusnueckue puOOpBHI. [TorpemHocTsb U3MEpEHUH.
MexayHapoiHasi cucTemMa eIMHHULL
EcrecTBeHHOHAay4YHBIII ~ METOA  TO3HAHUA:  HAOIIO/CHHE,
13 IOCTAaHOBKA HAYYHOTO BOIPOCA, BBIABIDKCHHE THIIOTE3,
' OKCIIEPUMEHT  [O  HPOBEPKE  THUMOTE3,  OOBICHEHHE
Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onucanne PU3NUECKHUX SBJICHUH C TTOMOIIBIO MOIEIIEH
[TpakTuyeckue pabOTHI:
N3mepenne pacCcTOsTHUN.
15 N3mepenune 00bEMa KUAKOCTU U TBEPJOTO TENa.

Omnpenenenue pa3MepoB MaJbIX TeJ.
W3mepenune teMmmeparypbl MNpU TOMOIIM KUAKOCTHOTO
TEPMOMETpA U AaTYUKA TEMIEePaTyphbl

[NEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHUUN BEILIECTBA

CTpOGHI/Ie BCIIECTBA: aTOMbl U MOIJICKYJIbI, UX pPa3MCPhI.

21 OIBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA
99 JlBmkenne vactuil BemecTBa. CBs3b CKOPOCTH JIBHKCHUS
' YacTHI] C TeMIieparypoii. bpoyHoBckoe aBrkenue, nuddysus
53 B3aumoeiicTBre YacTHI] BEIIECTBA: TPUTHKEHUE H
' OTTaJIKMBAHUE
ArperaTHple COCTOSIHHS BCIECTBA: CTPOCHHE TIa30B,
54 KUAKOCTEH U TBEPABIX (KPHUCTAJUIMYECKUX) Ted. B3anuMocBs3b
' MEXJTy CBOMCTBAMH BEUIECTB B PAa3HBIX arperaTHBIX COCTOSHUSIX
U UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[TpakTiueckue padbOTHI:
Ounenka jauaMerpa aToMa  METOIOM  psiaoB  (c
26 ucroib30BanueM Gororpaduii).

OmnbITHI 110 Ha6J'IIO,I[eHI/IIO TCIIJIOBOT'O paCIIUPCHUSA I'a30B.
OmneITEI 110 O6H&py>KeHI/IIO JEHUCTBHUS CHUII MOJICKYJISIPHOTO
MMPUTI)KCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHu4eckoe JBHXKEHHE. PaBHOMepHOC U HCPABHOMCPHOC

3.1
JBYDKEHUE
3.9 Ckopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
' JBYOKEHUH. Pacuér myT u BpeMeHH JIBUKESHUS
SBneHne vHepuUU. 3aKOH MHEpUUH. B3anmoeicTBue Ten Kak
3.3 MIPUYMHA U3MEHEHUs CKOPOCTH JBMKEeHMs Tell. Macca Kak mepa

HHCPTHOCTHU TEJIa




3.4

IInotHOCTL BelecTBa. CBsI3b INIOTHOCTH C KOJIHUYECTBOM
MOJIEKYJI B €IMHUIIC 00BhEMA BEIIECTBA

3.5

3.6

Cuita KaK XapaKTepUCTHKA B3aUMOICUCTBUS TEI

Cuna ympyroctu u 3akoH ['yka. M3Mepenue cuibl ¢ TOMOIIbIO
JUHAMOMETpa

3.7

SIBienne TATOTEHHMS M cuia TsokecTu. CHila TSDKECTH Ha
Ipyrux mianerax. Bec rena. Hesecomocts

3.8

3.9

Cuna tpenus. TpeHue CKONIbXEHUSI U TpeHUE MOoKosA. TpeHue B
MPUPOJIE U TEXHUKE

CloXeHue CuJjl, HampaBJICHHBIX 110 OJHOW MpPSIMOM.
PaBHopelicTBYIOIIASA CHIT

3.10

3.11

3.12

[TpakTuyeckue pabOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JIBIDKEHUS (IIaphKa B
JKUJIKOCTH, MOJIETTH JIEKTPUYECKOTO aBTOMOOUIISL U TaK Jjajiee).
Onpenenenne cpenHeld CKOPOCTH CKOJBXEHUA Opycka WU
mapyuKa 1Mo HAKJIOHHOW TutockocTh. OmnpeneneHue IIOTHOCTH
TBEpAOro tena. ONBITH, JEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTspkeHus (geopMaiii) Npy>KUHbl OT MPHUIOKEHHON CHIIBI.
OnBITB, JEMOHCTPHPYIONIMNE 3aBHCHUMOCTh CHJIBI  TPEHUS
CKOJIBKEHHUSI OT Beca Tela M XapaKTepa COMPHKACAOIIMXCS
MMOBEPXHOCTEN

@usnueckue sBICHUSA B IMPUPOAE: IPUMEPBHl IBHKEHUS C
pa3IMYHBIMM CKOPOCTSIMM B JKMBOM W HEXHBOW IPUPOJE,
JIEMCTBHE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

TexHuueckue yCTpOﬁCTBaZ AUHaAMOMCETP, MOAIIHUITHUKN

TIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

Hasnenne TBEpaoro Tenma. CnocoObl  yMEHbIIEHHS U

41 YBEJIMYEHUS J1aBICHUs
49 JaBnenue rasza. 3aBHUCUMOCTH JIaBJICHHUS Traza OT 00BEMa,
' TEMIIEPATYPBI
4 3 Hepe)laqa JaBJICHUS TBépI[BIMI/I TCJIaMU, ) KUJKOCTAMHU U Ira3daMu.
' 3akoH Ilackang. IlHeBMaTHUECKHE MAITHHEI
3aBUCUMOCTh JIaBJICHUS KHMJIKOCTH oT IJTyOUHBI.
4.4 I'unpocratnuecknii  mapagokc. CooOmmarommecss  COCY/IBI.
['mapaBianuecke MeXaHUu3MBbl
Atmochepa 3emnn u armocdepHoe naBieHue. IIpuuuHbl
45 CYIIECTBOBaHMS  BO3JYIIHON  obOomouku  3emian.  OnbIT
' Toppuuennu. 3aBHCHMOCTH  aTMOC()EpHOrO  JaBJIE€HUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 WU3smepenne  armocdepHoro  npaeneHus. [lpubopsl  ans

HU3MEPEHHS aTMOC(EPHOTO JTaBJICHUS




47 JleficTBue XUAKOCTH M ra3a Ha IOTPYy:KEHHOE B HUX TeJO.
' BritankuBaromias (apxumMeioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue Ten. Bo3ayxonnaBanue

[TpakTueckue paboThI:
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BoAe OT 00bEMa
NOTPY>)KEHHOW B  KUAKOCTh 4acth Tena. OnpezneneHue
BBITAJIKUBAIOIIEH CHUJIbI, JEHCTBYIONIEH Ha TEJIO, MOTPYKEHHOE
B JKMJIKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CUJIBL,
4.9 JIUCTBYIOLIEH HA TEJO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOLIME 3aBUCUMOCTh  BBITAIKHBAIONICH  CHIIBI,
JEMCTBYIOIIEH Ha TEJIO B )KHUIKOCTH, OT 00BbEMa MOTPYKEHHON B
JKUJKOCTh 4YacTM Tela MW OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U
onpeneneHue e€ rpy30no1bEMHOCTH

410 dusnueckue SBICHHUS B MPHUPOJE: BIHUSHHE aTMOCHEPHOTO

JIaBJICHUSI Ha )KUBOW OpraHu3M, IJIaBaHUE PbIO

TexHuueckue  ycTpoiicTsa: cooOwiaromuecs COCY/JIBI,
411 YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
0apoMeTp, BBICOTOMED, TOPLUIHEBOM HACOC, ApEOMETP

PABOTA, MOIIHOCTb, DHEPT' U

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOILIHOCTb
5.3 [IpocTeie MexaHM3MBL: pblyar, OJOK, HAaKJIOHHAs IJIOCKOCTb.
' [IpaBuno paBHOBecHsI pplyara
5.4 [IpumeHeHue mpaBuia paBHOBECHUS pbldara K OJIOKYy
«3omotoe mpaBuio» MexaHUKU. KoadduimeHnt mone3Horo
5.5 neiicTBus MexaHu3MoB. I[IpocTeie MexaHU3MBI B OBITY U
TEXHUKE
5.6 [ToTennmanpHast SHEPTUM TEJa, TOTHATOTO HaJ 3eMIIEN
5.7 Kunernyeckas sHeprus
58 [TomHass wMexaHWYeckass »dHEpPrus. 3aKOH M3MEHEHHUS |
' COXpPAHEHHUsI MEXaHUUYECKOW SHEPTUH
[TpakTueckue paboThI:
Omnpenenenne paboOThl CUJIbI TPEHUS NPU PABHOMEPHOM
59 JIBMKEHUM  Tella [0  TOPU3OHTAIBHONM  TOBEPXHOCTH.
' Uccnenosanue ycnoBuii paBHoBecusi pwiuara. Mzmepenne KIIJ]
HaKJIOHHOM  MJIOCKOCTH. M3yueHue 3akoHa  COXpaHEHUS
MEXaHUYECKON IHEPTUn
5.10 @u3nyuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIE YEIOBEKA
511 TexHuueckue YCTPOMCTBA: pblyar, IIOJABH>KHBIN 51

HEIIOABM>KHBIN 6J'IOKI/I, HAKJIOHHAs  IIJIOCKOCTb, IIPOCTLIC




MEXaHU3MBI B ObITY

8 KIIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTHI COAEPKAHUSA
pa3jena  3JieMeHTa
TEIUJIOBBIE AABJIEHU A
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TeopHuu
6.1 cTpoeHHusl BelecTBa. Macca M pasmepbl MosieKyid. ONbIThI,
' MOJTBEPKIAIOIIHE OCHOBHBIE MOJIOKECHHUS
MOJICKYJISIPHOKMHETUYECKON TeOpUH
6.2 Mopnenu TBEPAOro, >XUAKOTO U Ta3000pa3HOTO COCTOSHUN
' BenlecTBa. Kpucrammyeckue u amopHbie Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XUAKOCTEH U TBEPIBIX TN Ha
' OCHOBE TIOJIO’KEHUH MOJIEKYIIPHOKHHETHUECKON TeOpUH
6.4 CmauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TemnnoBoe pacHIMpPEHHUE U CKATHE
6.6 Temmeparypa. CBs3b TeMIlepaTypsl CO CKOPOCTBIO TEILUIOBOTO
' JIBUKEHUS YaCTHI]
6.7 Buytpennsis sueprus. CnocoObl HM3MEHEHHS BHYTPEHHEU
' SHEPTHUU: TeIIoNepeaada U COBEPIICHHE PaOOThI
6.8 Bunelr  Temnmomepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIHS,
6 U3ITy4YeHUE
6.9 KonmgecTBo TeruoTel. Y aenpHas TETIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TemIOBOE paBHOBECHE. YpPaBHEHHME TEILUIOBOTO
' Oamanca
6.11 [lnmaBneHne W OTBEpACBaHHE KPHUCTALUTUYECKUX BEIIECTB.
' VY enbHas TEIOTA MJIABICHUS
[TapooGpazoBanue u kouaeHcanus. Vcnapenwe. Kunenwue.
6.12 YnenbHas TeIIoTa napooOpa3oBaHHUs. 3aBUCHMOCTH
TEMIIepaTypbl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHHS
6.13 BnaxuocTs Bo3yxa
6.14 OHeprus TOIUIMBA. Y IeJbHas TEIJIOTa CTOPAHUS
[Tpunuuner pabotel TemoBbix nsuratenedt KIIJ temmosoro
6.15 nBurarens. TemioBble JBUTATENM M 3alluTa OKpYKarolleu
cpensl
6.16 3aKOH COXpaHEHUsT W TMPEBPALICHUS HSHEPrUM B TEIUIOBBIX
' nporeccax
6.17 [TpakTiueckue paboThI:




OnbITel IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISPHOTO

MIPUTSKCHUS.

OMBITH 11O BbIpAllIUBAHUIO KPUCTAJLJIOB HOBapeHHOﬁ COJIn

HJIM caxapa.

OupITE O Ha6J'IIO,Z[eHI/IIO TCIIJIOBOI'0 pacIiupeHus ra3os,

JKUJIKOCTEN U TBEPJIBIX TEIL.

Onpeznenenue AaBICHHUS BO3yXa B OaJUIOHE LIMPUIIA.
OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTH  JIABJIICHHS

BO3/yXa OT ero 00b&Ma U HarpeBaHus MM OXJIAXKICHHS.

IIpoBepka rumoTe3bl JIMHEMHOW 3aBUCHUMOCTH JUIMHBI

CTONOMKA JKUIKOCTH B  TEPMOMETPUUYECKOH TpyOke OT
TEMIEPaTyphI.

Habmionenne u3MeHeHHs] BHYTpPEHHEH SHEpruu Tela B

pe3yipTaTre Terionepeaaiu u pa6OTBI BHCIIHHUX CHJI.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUU

XOJIOTHOW U TOPSTYEN BOJIBI.

OHpCI{GHeHI/IG KOJIMYCCTBA TCIJIOTHI, IMOJTYYCHHOI'O BOJOM

npu TEIJIOOOMEHE C Harp€TbiM METAJINIMYCCKUM HUJIIMHIAPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue nporiecca UCIapeHusl.
OnpeneneHre OTHOCUTENBHOMN BIKHOCTH BO3yXa.
Omnpenenenue yneabHON TEIUIOTHI IUIABJICHUS JIbA.

®du3nyecKue SBJICHUS B npupoac: NOBECPXHOCTHOC HATSXKCHUC U
KallWJUIAPHBIC ABJICHUA B IPHUPOAC, KPHCTAJIbl B IIPUPOAC,

0.18 uznydenue CosHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI;
o0pa3oBaHUE pOChl, TyMaHa, HHesl, CHera.
TexHuueckue YCTpOMCTBA: KaluJUIsPBL, IIPUMEPBHI
WCIIOJIB30BAaHUsl KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETD, TaTUYUK
6.19 TEMIIEpaTypbl,  TEPMOC, CUCTEMa  OTOIUICHUSA  JIOMOB,

TMUTPOMETPBI, TICUXpPOMETp, TMapoBas TypOuHa, JBUTaTeNb
BHYTPEHHETO CTOPaHUSI.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tei. /[Ba poga dJIEKTpUUECKUX 3aps10B
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH  Kymona

7.2 (3aBHCHMOCTh CHJIBI B3aMMOJICHCTBHS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXY TE€JIaMH)
OnekTpuyeckoe nojie. HanpspkEHHOCTh AIEKTPUYECKOTO TMOJIA.

7.3 [lpyHuMn  cynmepmo3uuMM  JJIEKTPUYECKHX  mojed  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn IIEKTPUYECKUX 3aps0B. DneMeHTapHbIN

7.4 anekTpuueckui 3apan. Crpoenme aroma. IIpoBogHukM U
JUAJIEKTPUKH

7.5 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia




7.6

DNEeKTpUUECKUM TOK. Ycenosus CYLLIECTBOBAHUSA
AIIEKTPUYECKOTO TOKA. MICTOYHMKHM OCTOSIHHOTO TOKa

7.7

7.8

JlefcTBUSL  DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XMMMUECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

OnekTpuueckas uenb. Cuiia Toka. IIEKTPUIECKOE HAMPsHKEHUE

7.9

ConpoTuBieHre TPOBOJHUKA. YAEIBHOE CONPOTUBJICHHE
BELIECTBA

7.10
7.11

3akon Oma 1S ydyacTka lenu

IlocnenoBarenbHOE U napauiC/ibHOC COCANHCHUC ITPOBOAHHUKOB

7.12

7.13

PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH JKoyms —
Jlenna

DIIeKTpUYECKHE TN U MOTPEOUTENH JICKTPUUECKOW SHEPTUU
B ObITy. KOopoTkoe 3aMbikaHue

7.14

IlocTossHHEIE MAarHuThbl. B3aumonelictBue TOCTOSSHHBIX
MAarHuTOB

7.15

7.16

MarsuTHOe 110J1e. MarHuTHOE 1oJjie 3eMIIM U €r0 3HAUYEHUE IS
JKU3HU HA 3emiie

OmngIT 9pCTCI[a. MarsuTHoe TIIoJie QJICKTPHUYCCKOI'O TOKa.
HpI/IMeHCHI/Ie QJICKTPOMAarouTOB B TCXHUKE

7.17

JlelicTBU€ MArHMUTHOTO TIOJSI HA NPOBOAHUK C TOKOM.
DNeKTpoABUTaTENIb  MOCTOSIHHOTO  Toka.  Vcmonp3oBaHue
ANIEKTPOJIBUraTesaeii B TEXHUYECKUX YCTPOIICTBAX M Ha
TpaHCIopTe

7.18

7.19

7.20

Onbitel @Dapazes. SIBneHue HIEKTPOMATHUTHON WHAYKIIUH.
IIpaBuno Jlenna

OnextporeHeparop. CrnocoObl MOIYYEHUS AIIEKTPUUYECKON
SHEPruM. DJEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUH

[TpakTudeckue paboOTHI:

OnbITH O HAOMIOJICHUIO AIIEKTPU3ALIMU TeNl UHAYKIHMEH U TpH
COTPUKOCHOBEHHH.

HccnenoBanue NeHCTBUS ANEKTPUUYECKOTO MO HA MPOBOJIHUKU
N JUDJICKTPUKU.

CoOopka u nmpoBepka padOTHI ATEKTPUIECKOH IETMH MTOCTOSTHHOTO
TOKA.

H3mepeHue u peryJIMpoBaHUEe CHUITBI TOKA.

W3mepeHue u peryiupoBaHue HAMPSHKCHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKa, WAYIIETO depes
PE3UCTOP, OT COMPOTUBICHUS PE3UCTOpa U HAMPSHKEHUS Ha
pesucrope.

OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh 3JIEKTPHUUYECKOTO
COIIPOTUBJICHUA TNPOBOJHHUKA OT €ro AJIHWHBI, IJIomaan




IIONIEPEYHOI0 CEYECHUS U MaTepHraa.
IIpoBepka npaBuia CII0KEHUS HanpsHKEHUM npu
MIOCJIEIOBATEIbHOM COEJUHEHUHN JABYX pe3ucTopoB. [IpoBepka
npaBuja JUisi CWJIbl TOKa IPU MapajuIeJIbHOM COEAMHEHUU
pesuctopoB. OrmpenenaeHue pabOThl 3IIEKTPUUYECKOTO TOKa,
uaymero  yepes  pesuctop.  OmnpeneneHue  MOLIHOCTHU
JNIEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HA  PE3UCTOpE.
HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
JAMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
HarpeBatesd. McciaenoBaHMe MAarHUTHOIO — B3aMMOJEHCTBUS
MIOCTOSIHHBIX ~ MAarHuToB. M3ydeHue  MarHUTHOro  IOJIs
MOCTOSIHHBIX MAarHUTOB HpU MX OOBEAUHEHUU U Pa3/ICICHHH.
HccnenoBanue AEMCTBUSA 3JIEKTPUUYECKOIO TOKA HA MAarHUTHYIO
cTpeniky. OmbIThl, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI
B3aUMOJICUCTBUS KATYLIKA ¢ TOKOM M MarHuTa OT CUJIbl TOKa U
HalpaBJI€HUsT TOKa B  Karymke. HM3ydenue  nencrBus
MAarHuTHOTO I10JIS Ha MPOBOAHUK ¢ TOKOM. KOoHCTpynpoBanue u
u3ydeHue pabotsl snekTpoxsuratens. W3smepenwe  KIIJ
AJIEKTPOJIBUTaTE€IbHON YCTaHOBKH. OMNBITHI 10 HCCIEIOBAHUIO
SABJICHUS]  JJIEKTPOMArHUTHOM  MHAYKLHMH:  HCCIEAOBAHUE
M3MEHEHUH 3HaYEHUs U HaIllPaBJIEHUs MHIYKIMOHHOTO TOKa

@u3nYecKue SBICHHUS B MPUPOJAC: DJIEKTPUUYECKHUE SIBICHUS B
atMocdepe, SIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE

721 none 3emud, Apeiid MONIOCOB, POJb MArHUTHOTO TMOJS IJIs
JKU3HU Ha 3emiie, MOJIIpHOE CUSTHUE
TexHudeckue  yCTpoOMCTBA: 3JIEKTPOCKOII, aMIIepMeTp,
BOJIETMETP, pPEOCTaT, CYETYMK DIIEKTPHUECKOW DHEPTHH,
799 AIIEKTPOOCBETUTEIHHBIE puOOPHI, HarpeBaTeIbHbBIE
' AIIEKTPOIPUOOPHI (mpumepsI), AIEKTPUUYECKUE
NPEJOXPaHUTENH, 3JIEKTPOMAarHur, JIEKTPOABUraTENb

MOCTOAHHOI'O TOKA, r’CHEPATOP IMOCTOAHHOT'O TOKA

9 KJIACC
Kon
paszena Kon snemenTa [IpoBepsieMbIe 2I€MEHTBI COAEPKAHUS
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannyeckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema
8 oTcuéra

8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHUS
8.3 PaBHOMEpHOE MPSAMOTHHEHHOE IBHKCHHE




HepaBHomepHoe mnpsimonuHeitHoe ABuxeHue. CpenHss u

8.4 MTHOBEHHAsI CKOPOCTh TeJla PH HEPABHOMEPHOM JBIKEHUH
8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSIMOIIMHENHOE IBUKEHUE
8.6 CBoOoaHoe nmagenue. OneITel [anunes
PaBHOMepHOE JnBHKEHME T110 OKpyXHOCTH. llepmonm wu
8.7 gactota oOpameHus. JluHeiWHas ¥  yryioBas CKOPOCTH.
LleHTpOoCcTpeMUTENEHOE YCKOPEHUE
8.8 [TepBrrii 3akoH HeroToHa
8.9 Bropoii 3akon Hetotona
8.10 Tpernii 3akon HeroToHa
8.11 [IpuHIUIT CYTIEPIIO3UITUHU CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: CWia TPEHHUS CKOJBKCHUS, CHUIa TPEHUS
' MOKOSI, IPYTHE BUBI TPCHHUSI
8.14 Cuna TsSHKeCTH M 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOpEHHE
' CBOGOIHOTO TIaJICHUS
8.15 IBwxkenne muaner Bokpyr Comnna. IlepBas kocmuyeckast
' ckopocTh. HeBeCOMOCTE 1 TI€perpys3ku
8.16 PaBHOBecue MaTepraibHON TOYKH. AOCOIOTHO TBEPIOE TEIIO
8.17 PaBHOBecue TBEpmOro TeEna €  3aKPEIUIEHHOM  OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TsoxecTn
8.18 Nwmnynee Tena. M3Menenue ummynbca. IMIynsc cHitbt
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
8.92 PaGora cun Tspkectd, ympyroct, TpeHus. CBsi3b SHEpPruu U
' paboThI
8.93 [ToTenuuansHas >HEprusi Teja, MOAHITOTO HaJ MOBEPXHOCTHIO
' 3emun
8.24 [ToTenunanpHas 3HEPTUs CKATON MPY>KUHbI
8.25 Kunernueckas sneprus. Teopema 0 KUHETHUECKON YHEPTUU
8.26 3aKOH COXpaHEHHS MEXaHUYECKOW YHEPTHU
[IpakTudeckue pabOTHI:
Omnpenenenue cpeaHed CKOPOCTH CKOJbKEHHs Opycka Wid
JBIDKEHUS] TIApHKa O HAKJIOHHOW IUIockocTH. OmpeneneHue
8.97 YCKOpPEHHsI Tella TPU PABHOYCKOPEHHOM JBIDKEHHH 10

HaAKJIOHHOM MIOCKOCTH.

HccnenoBanne  3aBUCUMOCTM IyTH  OT  BpPEMEHHM IpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumoTessl: €ciu NpPU PABHOYCKOPEHHOM JBHUKEHUU




0e3 HayaJIbHOW CKOPOCTH IMYTH OTHOCATCA KakK pAJ HEUETHBIX
qucel, TO  COOTBETCTBYIOIIME  NPOMEXYTKH  BPEMEHH
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHHSI CKOJIBKEHUS OT CHJIBI
HOopMalibHOTO AaBieHus. Omnpenenenue ko3(p(UIUeHTa TPeHUs
CKOJIbJKEHUS. Omnpenenenue KECTKOCTH MPY>KUHBL.
Onpenenenne pabOThl CWIbI TPEHHUS TpU  PaBHOMEPHOM
JIBIDKEHUM  Tela N0  TOPU3OHTAJIBHOW  TIOBEPXHOCTH.
Omnpenenenue pabOThl CUJIBI YIPYTOCTU MPU MOABEME Tpy3a C
HCII0JIb30BAHUEM HETOIBUKHOTO U IIOJIBUYKHOTO OJIOKOB

8.28

8.29

duznyeckrue SIBICHUS B npupoac: IMPUIMBbBI U  OTJIMBBI,
JABMOKCHUEC TIJIAHET ConHeunoli CUCTCMbI, pCAKTHUBHOC ABHUKCHUC
JKUBBIX OpPTaHHU3MOB

TexHuueckue YCTpOfICTBaI CIIMAOMCTp, AATUYUKHU IIOJIOKCHUS,
pacCTosAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

9.2

Konebarenbnoe  nBmwxkeHue. (OCHOBHBIE  XapaKTEPUCTUKHU
KOJIeOaHUM: IePHO/I, 4aCTOTa, aMIUTUTY/a

Matematuueckuid ¥ TPYXKUHHbIH MasTHUKH. [IpeBpaieHue
SHEPTUU MPU KoeOaTeIbHOM JIBHKEHUU

9.3

94

9.5

3aryxatomme kKonedbanus. Bernyxnennsie konebanus. Pesonanc

Mexanndeckne BoOJIHBEL. CBOHCTBA MEXaHWYECKMX  BOJIH.
[IponoapHBIC M TOTIEpEeYHbIC BOJIHBI. J[JIMHA BOJHBI M CKOPOCTH
e€ pacnpocTpaHeHus. MexaHuuecKre BOJHBI B TBEPIAOM Telie,
celicMHUYeCKHe BOJTHBI

3Byk. I'pomMKoCTb 1 BbICOTa 3ByKa. OTpa)keHUeE 3ByKa

9.6

9.7

9.8

NudpaszByk u ynbpTpa3Byk

[IpakTudeckue pabOTHI:

Omnpenenenue 4acToThl U Meproia KoiaeOaHuit MaTeMaTHYeCKOTo
MasTHHKA.

OmpeneneHne 4YacTOThl W TEpHOJA KOJIEOAaHWH MPYKUHHOTO
MasgTHHKA

HccnenoBanue 3aBUCHMOCTU rnepuoaa KoJeOaHui
MOABEUIEHHOT0 K HUTH Tpy3a OT UIMHBI HUTH. VccienoBaHue
3aBUCHMOCTH Tepuojia Koyie0aHUil MPYKUHHOTO MasTHUKA OT
Maccel Tpy3a. [IpoBepka HE3aBUCHMMOCTH Tepuoaa KoseOaHUi
rpy3a, MOJBEIIEHHOT0 K HUTH, OT Macchl Ipy3a M KECTKOCTH
npykuHbl. I3MepeHnne yckopeHus: CBOOOTHOTO TaCHUS

dusznueckue SBJICHUSI B npupoac: BOCIHPUATHE  3BYKOB
JKUBOTHBIMH, 3CMIJICTPACCHUC, celicMHu4YecKue BOJIHBI, YHaMH,
29X0

9.9

TexHuueckue yCTpoucTBa: 3X0JIOT, UCIIOIB30BAHUE YIbTPA3BYKa
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11

B OBITY U TEXHHKE
OJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAI' HUTHBIE BOJIHBI
101 DNEKTPOMarHuTHOE  MOJIe.  DJEKTPOMArHUTHBIE  BOJIHBIL
' CBoOIACTBA 2JIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 37eKTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoja ceera. CkopocTs cBeta. BosiHOBBIE
' CBOICTBA CBETa
[IpakTrueckue pabOThI:
10.4 N3ydyeHue CBOMCTB BJIEKTPOMArHUTHBIX BOJH C IOMOLIBIO
MOOWIBHOTO TenedoHa
105 @dusnyeckue SBICHUS B NpUpoOJE: OHOJIOTrMYECKOe IeCcTBHE
' BHJIUMOTO, YILTPAPHUOIETOBOTO U PEHTTCHOBCKOTO U3ITyYSHUI
10.6 TexHuyeckue ycTpOHCTBA: UCHOIB30BAHUE DIIEKTPOMATHUTHBIX
' BOJIH JJIs1 COTOBOM CBSI3U
CBETOBBIE SIBJIEHU S
11.1 JlyueBas moaensb cBeta. Mctounuku cBeta
11.2 [IpsiMonuHEHOE pacIpOCTpaHEHHUE CBETA
11.3 OTtpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mpenomiieHus cBera. [loaHoe
' BHYTpPEHHEE OTpaKeHUE CBETa
11.5 JIunza. Xop jtyyen B IMH3€
11.6 Onrtuueckas cucrema ¢oTtoarinapara, MUKPOCKOIIA U TEJIECKOIa
117 I'maz  kak  onrhyeckas  cucrema.  biIHM30pyKOCTh U
' NATbHO30PKOCTh
118 Paznoxxenune Oemoro cBera B crnekTp. OnbiTel HproToHA.
' CrnosxeHue CIeKTpaIbHBIX IIBETOB. Jlucepcus ceeTa
[IpakTudeckue pabOTHI:
HccnenoBanne 3aBUCHMOCTH YIJia OTPaXKEHHS CBETOBOTO
Jy4a OT yIJia MajeHHsl.
N3ydyeHne xapakTepUCTHK U300paKeHHs] TpeaMera B
IJIOCKOM 3epKajie.
HccnemoBanue 3aBUCUMOCTH yTJIa MPETIOMIICHHSI CBETOBOTO
11.9 Jyda OT yIJia MajeHus Ha TPAHUIIE «BO3JIYX — CTEKIION.
' [lonyuyenne wu300pakeHU C TMOMOIIBIO coOuparoen
JIMH3BI.
Omnpenenenre GOKYCHOTO PACCTOSIHUSI U ONITUYECKOW CHITBI
coOuparoIe JTMH3HI.
OMnBITHI O PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
OneITEI TIO BOCHPHUATHIO I[BETA MPEIAMETOB TIPH HX
HaOJTIOICHUH Yepe3 I[BETOBBIC (PUITBTPHI
11.10 ®usnyeckue sBieHUA B npupoze: 3atMeHuss ConHua u JIyHsl,
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I[BeTa TeJ, ONTHYECKHE SIBICHUS B armocdepe (uBer HeOa,
pedpakuus, paayra, MUPax)
11.11 TexHuueckue ycTpoiCTBa: OYKHM, NEpUCKOMN, QoToanmapar,
' OITHYECKUE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OmnbiTel Pesepdopna u mianerapHas Mojens atoma. Mojenb
' aroma bopa
12.2 Hcnyckanne w©  moriomieHue cBera aroMoM.  KBaHTHL
' JIuneiyaThie CIEKTPhI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne atomHOro siapa. HykiioHHass MOJiellb aTOMHOTO si/Ipa.
' U30T0mbI
125 PanuoakTtuBHbIe nipeBpamienus. [lepuos momypacnaga aTOMHBIX
' anep
126 SlnepHble peakuumu. 3aKOHBI COXPAaHEHHs 3apsIOBOTO H
' MacCcOBOTO YHCEI
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
12.8 Peakuuu cunresa u nenenus siaep. Mcrounuku suneprun ConHia
' U 3BE31T
12,9 SnepHas sHepreTuka. JlelicTBHe paMOAKTUBHBIX U3JIy4CHHUM Ha
' JKMBBIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
Habnronenune CrijioniHpIX M TMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnemoBanne TPEKOB: HM3MEPEHHUE OJHEPTUM  YACTHUIIBIIIO
TOPMO3HOMY NyTH (110 oTOorpadusim).
W3mepenune paanoakTHBHOTO (poHA
dusnueckue SIBJICHUS B pUpo/Ie: €CTECTBEHHBIH
1211 panMoaKTUBHBIA (OH, KOCMHYECKHE JY4d, paJNOAKTHBHOE
' W3Iy4YeHNE TPUPOJHBIX MHUHEPAJIOB, NEHCTBHE PaIHMOAKTUBHBIX
M3JIy4eHUN Ha OPraHU3M YeJIOBEKa
1212 TexHuueckue yCTpoMCTBa: CHEKTPOCKOI, WHAWBUAYAIbHBINA
' J03UMeTp, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu GU3MKU B Hay4HOH KapTUHE MHpa; cHOPMHPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromniet ponu (QU3MKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 3BOMIONUHN (PU3NYECKHX 3HAHUNH M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJAEC POCCUHCKHUX U
3apyOeKHBIX YICHBIX-(PU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE MPOIIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU Kak criocode
CYILLECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBJICHUU MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JinyaTh SIBICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JlaHHOE (PU3MYECKOE SBJICHUE; YMEHHUE pPaclO3HaBaTh
IPOSIBIICHUE H3YYEHHBIX (U3NYECKUX SBICHUH B OKpYKAIOLIEM MHUpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne ocHOBaMM NOHATMHHOIO anmnapara M CHMBOJMYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHWE HUX JJI pelIeHHs] Y4eOHbIX 3a7ay; yMEHUe
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKUE SBICHHUS M IPOLECCHI,
UCTONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHrne OmuChIBaTh HM3yYEHHBIE CBOMCTBA TeN M (PU3UYECKHE SIBJICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOAOB HAYYHOTO MO3HAHUS C Y4ETOM COOIIO/ICHUS
MpaBmJI 0€30MAaCHOTO Tpy/Aa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOMpATh SKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIUHU, OMKUCHIBATH XOJ| OMBITA U
3aMUCHIBATh €T0 PE3yJIbTaThl, (POPMYIUPOBATH BHIBObI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENbHO  COOUpAaTh
OKCIIEPUMEHTATbHYI0 YCTAaHOBKY IO HWHCTPYKIIUH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTN3UPOBAThH MONyUYEHHBIC PE3YJIbTAThl C YUETOM 3a/IaHHOMN
MOTPEIIHOCTH PE3YIHTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTATHHYIO YCTAaHOBKY WM IPOBOIUTH
HUCCIICOOBAHUC IO HHCTPYKIHMU, NPECACTABIIATH IMOJTYYCHHBIC 3aBHCHMOCTHU




¢u3nueckux BEIMYMH B BUAe TaOMMI W TpadUKOB, YYUTHIBAThH
HOTPEITHOCTH, JIEJIaTh BBIBOJIBI IO Pe3yIbTaTaM MCCIIeIOBAHHS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aroMa, HYyKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00bsACHEHNUS (PU3NYECKUX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHUE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU u CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMeHue pemarh pacuéTHble 3aaaun (Ha 6aze 2 — 3 ypaBHEHHUI), HCTIOIB3YS
3aKOHBI U (hOPMYIIBI, CBsI3bIBAIONINE (DU3MUECKHUE BEIUYHHBI, B YACTHOCTH,
3aMUChIBaTh KPATKOE YCJIOBHE 3a/1aud, BBISIBISATH HEJAOCTAIOIINME JaHHBIC,
BEIOMpaTh 3aKOHBI W (OPMYIbI, HEOOXOIUMBIC I €€ pelieHus,
WCIIOJIB30BaTh CIPABOYHBIE JaHHBIC, MPOBOJUTH PACUETH M OIICHUBATH
PEATUCTUYHOCTD MOJTYYSHHOTO 3HAYeHHs (DU3MUECKON BEIMYUHBI; YMEHUE
OTpeAeNiTh Pa3MEpPHOCTh (DU3MUECKON BEIMYUHBI, MOJYYEHHOW Tpu
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJI€ OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOLIECCOB 10 UX OMMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UYECKUX
SBJICHUN U HEOOXOUMble (PU3UUYECKHE 3aKOHOMEPHOCTH
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YMeHue ucnoib30oBaTh 3HaAHUS O (U3WYECKUX SBJICHUSX B IOBCEIHEBHOMU
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHs 3/10pOBbI U
COOJIIOJIEHHsI HOPM HKOJIOTMYECKOT0 MOBEICHMS B OKpYXKarlleil cpene;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOJOIIOIB30BAHUS

11

OnplT  moMCcKa, MpeoOpa3oBaHHUs W NpPEACTaBieHUs  UHGOpMaLUU
¢u3nyeckoro - colepKaHMs C  MCIIOJb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH; YMEHHE OLIEHHUBAaTh JOCTOBEPHOCTh
NOJYy4eHHOM MHQoOpMamuu Ha OCHOBE HMMEIOLMXCA 3HAaHUM WU
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IPH BBHINOJIHEHUN
yuyeOHbIX 3aJaHMil HAy4YHO-TIONMYJSIPHYIO JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIEe MaTepUabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIIBKUX HCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOoMepHOe u HepaBHOMepHOe maBmxkeHue. CpenmHssi ckopoctb. Dopmyna s
1.2 BelYMCIEHHS CpeAHEl ckopocTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBUCUMOCTh KOOPpAHUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x(O)=x,+vuft

I'paduxku 3aBuCUMOCTH OT BpEMEHU M IPOEKUUH CKOPOCTH, IPOEKIUU
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHENHOM JABUKECHUU

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

-le:f:l = 1-.|;|: * f_ax *

(]

DopMyIbl U MPOEKLUUH [IEPEMEILIEHUs, IPOCKIUN CKOPOCTU U MPOCKLUUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=Dﬂx'f+ﬂx'%.
U_\'('f) =Up, +a, 1,

a.(f)=canst,

5 5

2 2_ 4
Uiy Yy Sy

Fpa(bI/IKI/I 3aBUCUMOCTHU OT BPEMCHHU JIsI INPOCKIOHUHN YCKOPCHUA, IPOCKIHUN CKOPOCTH,
MpoeKIru ICPpEeMCHICHUA, KOOPAWHATHI IIPU PABHOYCKOPECHHOM HpSIMOJ'II/IHeI\/’IHOM
JBHXXCHHUH

CBobGomgnoe mazaeHue. PopMyInbl, OIMUCHIBAIOIIME CBOOOJHOE TAJeHUE Tela II0
15 BEpPTUKANIM (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3EMIIH).
' I'pacdukm 3aBUCMMOCTH OT BPEMEHHU JI MIPOSKIIMU YCKOPEHUS, MPOCKIIMH CKOPOCTH U

KOOpPJAUWHATHI ITPpU CBO6OI{HOM MMaACHUU TCJIa 110 BEPpTUKAIIN

CKOpOCTh paBHOMEPHOTO JIBMKEHHS TeJia 10 OKPYXHOCTH. HarnpaBienue ckopocT.
1.6 @opmynia JIsI  BBIYUCIEHUS CKOPOCTH Yepe3 pPaauyCc OKPY)KHOCTH U MEPUO]
oOpareHus:




2MR

UZT

LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
Y
T

Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:

_m

17 P77
1.8 = Cwua — BexTopHas puzmueckas BenuanHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepBrrit 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOPa CUJIbI, IEHCTBYIOIIEH Ha TEIIO
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 F. p o _Fl—>2
TpeHne mokos M TpeHHE CKOJIbKeHUs. PopMyrna Uisl BBIYMCICHHUS MOAYISl CHIIbI
TPEHMSI CKOJIbKEHHUS:
F_=u-N
1.12 p=H
Hedopmarnus tena. Yopyrue u Heynpyrue aedopmanui. 3akoH yrnpyrou nedopmaiuu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:




1.15

1.16

1.17

1.18

1.19

F-G. g -iﬂ:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia s BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M IoBepXHOCTH 3eMiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Meperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.

p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbe cusibl

3aKkoH COXpPAaHCHUSA UMITYJIbCa JJIA SaMKHYTOﬁ CHUCTEMBI TCII:
D=nyU; i, =const
PeakTuBHOE NBUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fscosc

Mexanuueckass MOIITHOCTb:

n=4
[

Kunerndeckas u noreHuuanpHas sHeprus. opMyiia A1 BBIYACICHHUS] KUHETHYECKON
SHEPruu:
2
oL
2

Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUHM Tella, IOJIHATOrO
HaI 3eMIIEH:

E,= mgh

MexaHnyeckas DHEpIusi:
E=E;+E »
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHUYECKOI 3HEepruu B OTCyTCTBUE Uil TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «3010TOE MPABUIIO» MEXAHUKHU.
Peruar. Momenrt cuitsl: M - Fl.
VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&TI:E"IBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopMyia i1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:
F
P=—-
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/II[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPU KUAKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WU Ta3:

Ycnosue ninaBanus Tena. [InaBanue CYZAOB 1 BO3AYXOILIAaBAHUEC

1.24

1.25

Mexannueckue kosieOaHusa. AMIUIMTYAQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUOJ KOJIeOaHUH:

vol
T

Marematuueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKUA. [IpeBpamieHue sHeEprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TIOTIEPEYHbBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U MepHoia KojaebaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ TOMOIILIO HETIOABIKHOTO OJIOKA; pab0ThI CHIIBI YIIPYTOCTH NIPU TOIbEME TPY3a
C MIOMONIBIO TTOJABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CWJIBl YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHHW Ae()OopMaluyd MPYXKUHBL,
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka ycioOBUSI paBHOBECHS
pblvara

Qusuueckue A61eHUs 6 npupooe. MPUMEPbl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWXKEHUE IUIaHET COJIHEYHON CUCTEMBI, PEAKTHBHOE JIBUKCHHME >KUBBIX

1.30 OpPraHM3MOB, PbIYard B TeJI€ YEIIOBEKA, BIMSHUE aTMOC(HEPHOrO NAaBJICHUS HA KHUBOH
OpraHm3M, IUIaBaHHE pbIO, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3EMIICTPSICCHUE,
celiCMHYEeCKHE BOJHBI, IlyHAMH, 9XO
Texnuueckue ycmpoucmea: CIAJOMETpP, JAaTYMKH TIOJIOKEHHS, pACCTOSHUS U
YCKOpEHHS, AMHAMOMETp, HOIINITHUKY, PAKETHI, pbIYar, MOJIBMKHBIA Y HEMOBIKHBIH

1.31 Onoku, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOAONPOBOJIA, THAPABINYECKHIA IIPecC, MaHOMETp, OapoMeETp, BBICOTOMED,
HOPIIHEBOH HACOC, APEOMETP, IXOJIOT, UCTIOIB30BAHUE YIbTPAa3BYKa B OBITY M TEXHHKE

2 TEIUUIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEILECTBA.

21 Mogenun  TBEPAOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMW  BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENa

99 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHe

26 Buytpennsist sneprus. Pabota u teruionepenaya kak crocoObl HN3MEHEHHs BHYTPEHHEH

' SHEPruu

2.7 Bwuasl Teruonepeaayn: TEIIONPOBOAHOCTb, KOHBEKIIMS, U3TyUYeHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y qenbHas TeIUIOEMKOCTb:

*8 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Qg gy

2.10 Hcnapenue u xKoHAeHcalus. Vi3MeHeHHe BHYTPEHHEH SHEPIUU B MPOLIECCEe UCTIAPEHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[InaBnenne m xKpucrasmszanus. M3MeHeHne BHYTpEHHEH SHEpruu Npu IUIABICHUU H
KpUCTAITM3aUU. Y IelbHAsl TEII0Ta TUIaBICHUS:
212 0)
- m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuninunsl paboTtsl TemioBbiX apurareneid. KIIJ[ TermmoBoro npurarens
Ipakxmuueckue pabomul
W3mepenue ynenpbHOM TEIUIOEMKOCTH METAUIMYECKOrO ILWIMHAPA; KOJIUYeCTBa
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeTbli IIJIUHIP; KOJWYECTBA TEIUIOTHI, OTAAHHOTO HArPEThIM
' WIMHIPOM, TI0CJEe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOU TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl MpPH PA3JIMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOAbBI; MpoIecca UCTIapeHHs
Qusuueckue A61eHUs 6 NPUpode. TTOBEPXHOCTHOE HATSHKCHNE U KAIMJUISPHBIC SIBICHUS
2.16 B mpupone, KpucTaiisl B mnpupoae, uziaydenue CoiiHIIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEes, CHera
Texnuueckue ycmpoticmea. KalWUISIPbl, TPUMEPbl HCHOJIB30BAHUS KPHUCTAIIOB,
2.17  >KUAKOCTHBIH TEPMOMETp, NAaTYMK TEMIEpPATypbl, TEPMOC, CUCTEMa OTOIUICHHS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBasi TypOUHA, TBUTATENb BHYTPEHHETO CTOPAHHS
3 DJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1  Dnexrpuszanus Ten. J[Ba Buaa 3JIEKTPHUUECKUX 3apsi/IOB
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 3aKOH coXpaHEHUs JIEKTPUUYECKOro 3apsaa
3.4 OnexkTpudeckoe  mone.  Hampsok€HHOCTh  anekTpuyeckoro  momst.  [lpuHiwm
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu snekTpuueckux  3apsaoB. JleHCTBHE  3JEKTPUYECKOro  MOds  Ha
' aNEeKTpHUecKue 3apsaabl. [IpOBOAHUKY U TUAIIEKTPUKH
[TocTostHubI 2nekTpuueckuii Tok. JleWcTBUs anekTpuueckoro Toka. Cuiia ToOKa.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DJIEKTPUIECKOE COMPOTUBIICHUE. Y ACTHHOE dIIEKTPUIECKOE COMPOTHUBIICHHE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COETUHEHNE TIPOBOHUKOB:
3.9

1, =1, U=U,+U,. R=R, +R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

U=Ug:I=I+I;R=2.
- = )

e

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruauTtHoe 1noJje MoCTOSHHOTO MarHuTa. B3anuMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOT'O TOJIA HA POBOJHUK C TOKOM
3.15  Omsrter @apanes. SABneHue aneKTpoMarainTHON HHAYKIuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSHKEHHUS TPH  TOCIEIOBATEIHHOM
COCMHEHUU TPOBOJHUKOB, TpaBWIa JJIs CHJIBI DJIEKTPUYECKOTO TOKa IMpH
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U TAMIIOUKA)
Qusuueckue A6leHuUs 6 npupode: BJIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPraHU3MOB, MArHUTHOE IMOJIC 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUIs1 )KU3HU Ha 3emIie, OJISPHOE CUSTHHE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTEIH, dIEKTPOMArHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, T€HEPATOpP MOCTOSIHHOTO TOKA
3.19  DnekrpomarnuTHbIe BONHEIL. [lIKkana sneKTpOMarHuTHRIX BOJH
3.20  Jlyuesas monenb cBeta. [IpsiMonuHEITHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkaio
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nmydeii B nun3e. @okycHoe paccTosiHUEe JUH3BL. OnTHYecKas Cuiia JIMH3bI:
' D=1/F
3.25 I'ma3 kak onTryeckas cuctema. Onrndeckue mpuoOopsI
396 Ilpakxmuueckue pabomul

W3mepenne onTuyeckoil Cuiibl coOuparomeil JHMH3bI; (OKYCHOTO pacCTOSHHSA




cobuparomield JUH3bI (10 CBOWMCTBY PAaBEHCTBA pa3MEpOB MpeAMEeTa M H300pakeHus,
KOTI'Jla IpeIMeT pacloJio’KeH B ABOMHOM (oKyce), oKa3aTess IpeJoMICHHUS CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOITYYSHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHI.[a u .HyHBI, OBETa TCJI, OIITHUYCCKUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuuecxue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-usnydenus. Peakuuu anbda-u Oera-pacmana
4.2 Onbitel Pezepdopna mo paccesnuto anbda-vactuil. [LnanerapHas Mosienb aToma
4.3  CocraB aToMHOrO siipa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX P
45  SlnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsJ0BOI0O U MAaCCOBOT'O YHMCET
Quszuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IYyYCHHUE MPUPOIHBIX MUHEPAIOB, JCHCTBUE PAJMOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Gusuka: uHXKEeHepsl Oyaymiero: 7-i kiacc: yriyoJIeHHbIH YPOBEHb: YU€OHUK:
B 2-X yacTax; 1-e uznanue benara B.B., Boponnosa H.I., JlomauenkoB N.A. u
npyrue; non penakueit [laneOparuesa FO.A. AxkunonepHoe 00111€CTBO
«3narensctBo «IIpocBemenue»

» dusuka: UHXKEHepbl Oynyniero: 8-i kiacc: yriayOJeHHbIM YPOBEHbD:
y4eOHUK: B 2-X yacTax; 1-e uznanue benara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u npyrue; non penaxuueit [lane6parmena FO.A.
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBemienue»

» Ousuka: UHXKEHephl Oyymiero: 9-it kinacc: yriyOJeHHbINH YPOBEHb:
y4eOHUK: B 2-X yacTax; 1-e uznanue benara B.B., Boponnosa H.I.,
JlomauenkoB M.A. u npyrue; non pepakuueit [lanedparuena FO.A.

AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA

1. ®usuka "Umxenepsr oyaymero” (7-9) (yrmybnennsriit). [Ipocsemnienue,
2024r.

2. DU3UKA. 7 knacc (yriryOiaeHHbIN ypoBeHb) Peanuzaius TpeboBaHUiA

®I'OC ocHoBHOrO 0011er0 00pazoBanus , A. FO. [lentun, M. A. ITuenkuna,



OI'BHY «MHcTUTYT cTpareruu pazsutus oopazoBanusi PAOy», 2022.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoteka L{OK https://m.edsoo.ru/7f4181ce

Poccuiickas anextponnas mkona https://resh.edu.ru/

[udporoii oOpazoBaTenbHbIN pecypc SAxmace https://www.yaklass.ru/
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