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MNOACHUTEJIBbHAS 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuéroMm (penepanbHOM paboueld mporpaMMbl BOCITUTaAHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHHME €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydammuxca. B mnporpamme mno ¢@usuke y4UTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00ydeHus, a TaKkKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHs MPEAMETHOTO COICPXKAHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO Y4eOHOMY TPEIMETY.

®du3rKa SIBISIETCS CHCTEMOOOPA3YIOIIHUM ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEIOCTaBIIsieT Hauboliee sICHbIE
oOpasLbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUS, TO €CTh Croco0a MOIy4eHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa30BaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaAaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha YriayOJ€HHOM YpOBHE MPEANOJaracT YBEPEHHOE
BJIaJICHUE CJeIyIOIUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHO-HAY4YHYIO I'PaMOTHOCTb:

HAY4YHO OOBACHATD SIBJICHUS;

OLICHWBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEAOBAHNUS;

WHTEPIIPETUPOBATh JaHHBIE M HCIIOJIb30BATh HAyYHBIE JOKA3aTeIbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBbI, YTBEPKIAEHHOW  pelIeHHEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust pu3uKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHMs OOYYarOIIMXCS K HAyYHOMY H3YYEHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHUpOBaHKE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

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

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

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

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4yeHUIO (U3UKM Ha
yIi1yOIEHHOM YPOBHE B paMKaX COOTBETCTBYIOLIUX Ipo¢uiieit o0yueHust Ha ypoBHE
CpeaHero oo1ero oopa3oBaHusl.

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

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPOMArHUTHBIX 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/IaHUS W UCHOJB30BaHUS (U3MUECKUX MOJENel, BKIIOYas TBOPUYECKHE U
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
busznyeckre BEIUMYUHBI, BBIBUTATh TUIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHoCcOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAJIbHbIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIE JAHHBIE U JIENIaTh BBIBOIbI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHYECKOE OLIEHWBaHNE MH(POpMAIUH;

3HaKOMCTBO CO cpepaMu Mpo(eccuOHATbHON AESITeNIbHOCTH, CBSI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3MYEeCcKO HAYKH.



Ha uzyuenue gusuku (yrmyOnéHHBIA yPOBEHb) HA YPOBHE OCHOBHOTO OOIIIErO
oOpazoBanus orBogutcst 340 vacoB: B 7 kinacce — 102 gaca (3 gaca B Henenio), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®dusuka — Hayka 0 npupone. SBieHus npupoisl (3JIEMEHTHI COJEpKaHus,
BKJIIOUAIOLIUE MEXIpEeIMETHbIE CBs3H). Pu3nueckue SBICHUS: MEXaHHUYECKHUE,
TEIJIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuii. [lpaBuna 6e3omacHoro Tpyaa npu padore ¢
71a0opaTopHbIM 00OpyrOoBaHUEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4aroT npupoay. EcTecTBeHHO-
HAay4YHbId METOJl TO3HAHWA: HaAONIOACHUE, IOCTAHOBKA HAy4YHOrO BOIIPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUIOTE3, OOBICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnnueckue, TENMIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHHUSI.

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

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUMN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTUA U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUS IO IMPOBEPKE TUIOTE3bl: JAJIBHOCTH IIOJIETA
HIapuKa, TYIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUM BELIECTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJIBI, UX pa3Mepbl U mMacchl. OIBITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBs3b CKOPOCTH JIBM)KEHHMSI YacTHL[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIKUBAHUE.

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



arperaTHbBIX COCTOSIHHUSIX U MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

OrieHKa qraMeTpa aToMa METOJIOM PsIOB (C UCTIOIb30BaHUEM (oTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.

Pa3nen 3. JIBuskeHne 1 B3aUMOJAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHe KaK MpUMEpP HEPaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér nmytu u BpeMeHU JBHKEHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHEe CKOpOCTeH i Ted,
JBIOKYIIUXCS MMApaJIeNbHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABIXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Teja B
MOCTynaTeabHOM JBWXEHUU. IInoTHOoCcTh BemecTBa. CBs3b IIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eauHuIle o0béma BemectBa. CMmecH M CIUIAaBBI
[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 miuaHnerax. Bec tena. Heecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHnuecKoro JIBHXKEHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmronenue siBfieHust HHEPIIUH.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEIIN AJIEKTPUIECKOTO aBTOMOOMJIS M TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

OMnBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIBKEHUS OT CUJIbI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Hasnenue. Cuna gaBnenus. CiocoObl yMEHBIICHUS U YBEIHMUCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTb JaBJICHUS raza oT 00béMa u Temriepatypsl. [lepegada
JABIICHUSI TBEPABIMU TEJIaMH, JKHAKOCTAMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. VCcronp30BaHuE BBICOKMX JIaBJICHUI B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpOoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aAymHOM oOonouku 3emud. Onbit Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EpPHOT0 JAaBJICHUS 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 cJI0BUE BOZHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoii) cuibl, noarekanue. [InaBanue ten. Bo3ayxomninaBanue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTD BBITAIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOW B KUIKOCTH
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEJ: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJAE OT 00bEMa MOTpyKEHHON B
JKUJIKOCTh YaCTH TeJa.

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHBAIOIICH  CHJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Pa3pnen 5. PaGora u MOIIHOCTB. DHEpIrUs.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [IpaBuno
MOMeHTOB. [IpuMeHeHHe TMpaBWiia paBHOBECUs phluara K OJOKY. «3050TO€
npaBuio» mMexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckas »sHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPIUsl.
[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 MIIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K1/ moaBuKHOTO U HEMOJABUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUSA
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEXHOJOrnyh MOJyYeHUs HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TENJoBOE€ pacUIMpEHHE M CKaThue. 3aBUCUMOCThH JAaBJCHHUS Ta3a OT
00BEMa, TeMIepaTypsbl.

Temneparypa. CBsA3b TeMIlepaTypbl CO CpEIHEH KHHETUYECKOM OJHEprueu
TEIJIOBOTO JIBMKEHHMSI YacTull. TemneparypHsble IIKaJIbI.

BuyTtpennsis aHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPIHUU:
TeIUIoNepeavya U COBepIieHre padoThl. Bubl Terionepeaayn: TEIIONPOBOAHOCTb,
KOHBEKIMs, W3IyyeHue. Buael Temonepeaayn B OPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TernaooOMeH U
TEIJI0Boe paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHeHMEe TEIIOBOro OalaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUI0Ta NapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JaBJIeHKs. HachIeHHBIN 1 HEHACHIEHHBIN n1ap. Biia)kHOCTH Bo3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiuner pabotsl TemoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TemnoBsle ABUTAaTENM M 3alllUTa OKpPYXKArWIEW cpenpl. TenaoBsle NOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHMSI U NPEBPAILLCHHS SHEPTHMM B MEXAHUYECKUX M TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaNWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Tei.

W3MeHeHne naBiieHUs rasa MpU HU3MEHEHUH OO0ObEMA M HArpeBaHUU WIH
OXJIaXKICHUH.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Teronepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne xuneuus.



HabGnroaenue nocTosHCTBA TEMITEPATyPhl PH MIJIABJICHUU.

Mopaenn TeIIOBBIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepenne TeMiiepaTypbl IPU HOMOLIH KUJKOCTHOTO TEPMOMETpPA U AATUHKA
TEMIIEpaTyphl.

OnpiTel MO HAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, >KUIKOCTEH H
TBEPJIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

HccnenoBanne 3aBUCUMOCTH JaBJICHUS BO3AyXa OT €ro o0bémMa u
TEMIIEpaTyphl.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIAKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGnrogenue wu3MeHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIONepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA ITPU CMEILIMBAHUH XOJIOITHOM U TOpsUei
BOJBI.

Omnpenenenre KOJIMYeCTBA TEIUIOTHI, OJIYYEHHOIO BOJIOM MPH TEIII0O0OMEHE C
HArpeTbIM METAJNIMYECKUM LIMITMHIPOM.

OmnpeneneHre MOIHOCTY TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

OnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Ornpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIbA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa 3ieKTpUUYecKuX 3apsiaoB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH 3iekTpudeckoro nosist. IlpuHnmn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsnoB. DJIEMEHTAPHBIA JJIEKTPUUECKUAN 3apsl.
Crpoenue aroma. IIpoBOAHMKH, IHUAIEKTPUKA M TOJYHPOBOJAHUKH. 3aKOH
COXPaHEHUS IEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBHUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N cTOYHUKM TOCTOSSHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

DnekTpuueckas 1enb. Cuia Toka. DJIEKTPUUECKOe HalpsKeHHe. AMIEpMETp
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE NPOBOAHUKA. Y IEIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuiebHOE CoeIMHeHHE NpoBOAHMKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma st monuoit uenu. [IpaBuna Kupxroga. Pacy€r mpocThIX 37€KTpHUUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTpUYECKOrOo ToKa. 3akoH Jlxoynsa-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKAHHE.

[TocTtostHHBIE MarHuThL. B3anmMoaencTBME NOCTOSHHBIX MATHUTOB. MarHutHoe
noyie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HH Ha 3emie. OmnbIT
Opcrena. MarautHoe noje 3iekTpuyeckoro toka. OmbiT Amnepa. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MAarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
Cuna Amriepa u onpejeneHue €€ HanpapiIeHUA. DJIEKTPOABUTATENb TOCTOSIHHOTO
ToKa. Mcronp30BaHuE 3JIEKTPOJABUIATENIE B TEXHUYECKMX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
pOOIEMBI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DneKTpu3aus Tel.

JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DNEeKTpOoCTaTHYECKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyYMa)KHBIX CYJITAHOB.

[IpOBOIHUKH U AUBJIECKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS DIEKTPUUECKOTO TOKA.

DJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIi1 pa3psin.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3mepenune 3JeKTPUYECKOTO HAIPSKEHUST BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopennpoBaHue HEBO3MOKHOCTH PA3JAEIEHUS ITOJOCOB MarHUTA.

MoaenupoBaHrue MarHUTHBIX OJIEW MIOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje ToKa. DIEeKTPOMAarHHmT.

JlerncTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apases.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnsie padomul u onsimel.

OnbITel 10 HAOMIOACHUIO DSJIEKTPU3ALMM TEI IMPU CONPUKOCHOBEHUU WU
WHIYKIUEN.

HccnenoBanne NEUCTBHS — DJIEKTPUYECKOTO IOJSA HA IPOBOJAHUKH U
JDIIEKTPHKH.

COopka u ucHbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, IIPOTEKAIOLIETO YEPE3 PE3UCTOP, OT
HaIPsDKEHUS. HA PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUYECKOTO COMPOTHBIICHHS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUTOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

Omnpenenenue y1eapHOT0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TIPU  MOCIEI0BAaTEIbHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia i CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHMKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInoOJIHEHUS 3aK0HAa OMa T IMOJTHOM LEN.

N3ydeHne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JIEMEHTOB (JIaMIIbl
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMOU Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pa3elICHUH.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OnbIThI, AEMOHCTPUPYIOIINE 32aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS KaTYILIKH C
TOKOM M MarHuTa OT CWJIBI M HallpaBJ€HUS TOKA B KATyUIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJIEKTPOIBUTATENS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl [0 UCCJIENOBAHHUIO SIBJICHUA DJEKTPOMAarHUTHOW HMHIYKIIHMH:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJIEHUS! MHAYKIIMOHHOIO TOKA.

9 KIIACC



Paznen 8. Mexannuyeckue siBJICHUS.

Mexannueckoe JBwkeHue. MatepuanbHas Touka. CrocoObl ONMUCaHUS
MEXaHUUYECKOTO JBIKCHHS: TaOIMYHBIN, rpaduueckuit, anamutudeckuii. Cucrema
orcuéta. OTHOCUTEIBLHOCTh MEXaHUYECKOTO JBUKEHHUSI.

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINHU BEKTOpa. Paanyc-
BEKTOP MAaTE€pUaIbHOW TOYKH, TEPEMEIICHUE Ha IJIOCKOCTH. PaBHOMEpHOE
MPSAMOJIMHEHHOE JBIKEHNE. HepaBHOMEpHOE NPAMOJIMHEHHOE ABMKeHUE. CpenHsis
1 MTHOBEHHAasi CKOPOCTh TeJa MPYU HEPABHOMEPHOM JBH)KEHUH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cBOOOAHOTO nageHus. OnbIThl ["anues.

['paduyeckas uHTEpHpeTallds YCKOPEHHUS, CKOPOCTH, MPOMACHHOTO IMyTH U
IEpEMELECHHUS IS MIPSIMOJIMHEUHOTO JBUKECHUSL.

JIBrokeHue Tena, OpOIIEHHOTO MO/ YTJI0OM K TOPU30HTY.

JIBHMkEeHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0paIieHus Mpyu paBHOMEPHOM JBHKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuiibl. PaBHOIEMCTBYIOMIAs CUJIA.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS TIOKOsI, Ipyrue Buibl TpeHus. KoadduimeHT tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnmu u nogbéMHas cuia KpbuUla. COBpEMEHHBIEC JIETATEIbHBIC
ammaparbl, CyJa Ha TOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIAX. J[BMyKEHHUE TT0e3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuna). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3Kku.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. MisMenenue umnynbsca. IMmyibe Cuiibl. YIpyroe u Heynpyroe
B3aUMOJICHCTBUE. 3aKOHbI W3MEHEHUS M COXPAHEHUS UMMyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBs3b dHEPruM U paboThl. [loTeHIInanbpHas YHEPTUs Tela, MOTHATOTO HaJl
IMOBEPXHOCTHIO 3eMIH. [IoTeHIIManbpHas sHeprust cxaTtou npyxuHbl. Kunetnueckas
sHeprus. Teopema O KMHETHUYECKOW SHEPrUM. 3aKOH M3MEHEHHS U COXPAHCHUSA
MEXAHUYECKON DHEPIUH.

Hemoncmpayuu.



Habnrogenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCHUTEIBHO Pa3HbIX TN
OTCYETA.

CpaBHEeHHE IyTE€d W TPAeKTOPUHA JBMKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBH>KECHUSL.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO IBUKEHHUSI.

HabGnronenue nBM>KEHMS TeJla 0 OKPY>KHOCTH.

HabGmronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBHO)KEHUM OTHOCHUTEIIBHO
KaOuHeTa (QPU3UKH.

HaOnronenue paBHOBecHs Tell, CBOOOTHOTO MaJeHUs, KOJIeOaHUsI MasiTHUKA B
MHEPIUAIBHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIMIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIrybca Mpy B3aUMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHE UMITYJIbCA IIPU YIPYTOM B3aHMOJECHCTBUN.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHEe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHure SHEepruu Npu ABUKEHHUH TeJla MOJ ACHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa [Uisi pasroHa M JAJBbHEWIIEro pPaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpegHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpEHUs Tella NpPH PaBHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOU TUTOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTM OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTe3bl: €Ciiy MpU PaBHOYCKOPEHHOM JIBUYKEHUU 0€3 HadaabHOU
CKOPOCTH ITyTH OTHOCSITCS KAaK PsIJi HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHUSI CKOJIBKEHHMSI OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenne kodhGUIEHTA TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CHJIb YIPYTOCTH, BO3HUKAIOIIEH B IPYKUHE, OT
CTeTnieHU epopMaIiiy MPY>KUHBI.

OmnpeneneHue padOThl CHJIBI TPEHUS MPU PABHOMEPHOM JIBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue m oTtpakeHue 3ByKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuil Ten TOA JACHCTBUEM CHIIBI TSKECTU UM CHUJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAaHWM B pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuwie pabomul u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OmnpeneneHue 4acTOThl U MEPUOAA KOJIeOaHUH NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOAaHUHN MPYKUHHOTO MAasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

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

N3mepenue yckopeHusi CBOOOIHOTO MaeHUs.



Pasznen 10. DiiekTpoMaraiuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHole  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM cBs3U. Paguonokanusa. Kocmuueckas cBs3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHsL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimaul.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEPDEPEHIIMU U AUPPAKIIMU CBETA.

Paszpnen 11. CBeToBbIC SIBJICHUS.

JlyueBass MojJenb CBE€Ta W TE€OMETpUYecKas oNnTuka. VCTOYHHMKHM CBeTa.
[IpssmonuHeliHOE pacnpocTpaneHue cBeTta. 3atmenus ConHna u JIynel. OTpaxeHnne
ceera. [lmockoe 3epkano. 3akoH oTpaxeHus cBeta. [locTpoeHue n3o00paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xom mnyuern B nuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekTp. Ombitel HbtoToHa. CroxkeHue
CHEKTpalIbHBIX UBETOB. JlMcnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ nyder B paCCEeUBAIONIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e10ro cBera B CIEKTP.



[Tomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIJIa OTPaXXEHUsT CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMJICHUSI OT yTila MaJicHusi CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenrne (QOKYCHOIO pPaCCTOSHUA M ONTHYECKOM CHIJIBI COOMparomie
JIVH3BI.

OMNBITHI O PA3JIOKEHUIO OEJIOr0 CBETA B CIICKTP.

OnpITel IO BOCHPHUATHIO IIBETA MPEIMETOB NPU HX HAOIIOJCHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna u mianerapHas mozienb atoma. Monens aroma bopa.
Hcnyckanue u normonieHre ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens atomHoro sdnpa. M3otombl. PannoakTuBHBIE
npeBpaieHus. [lepron momypacnana atoMHbIX siaep. JeiicTBUe paguoakTUBHBIX
W3JIyYEHUN HA )KUBBIC OPraHU3MbI. 3aluTa OT paJIMOAKTUBHOTO U3TyUYCHUSI.

SnepHbie peaknuu. 3aKOHBI COXpaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus spaep. Mcrounuku sHeprum ConHoa W 3BE371. flnepHas SHEpreTuka.
DKoJIoTUYecKue MpoOIeMbI SIACPHON YHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamMepe Buibcona.

PaboTa cuéTunka HOHU3UPYIOUIUX U3ITyYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

Hab6nrogenue CrutonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dotorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000MIAIOMINY MOYJTh TIPEAHA3HAYECH /I CHUCTEMAaTHU3aIuu
1 00001IIeHUS TPEIMETHOTO COJIEP KaHUS U OTIbITA IEATEIIbHOCTH, IPUOOPETEHHOTO



Ipy W3YYCHUU BCEero Kypca (u3ukm yrioyONEHHOTO YpOBHSA, a TakKke IS
MOATOTOBKY K OCHOBHOMY TOCYJapCTBEHHOMY dK3aMeHY 1Mo (pu3uKe.

B mpomecce wu3ydeHHss AaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M METaNpeJAMETHBIX pe3ylbTaToB OO0y4deHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHUE SIBJICHUI Ha OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THIIOTE3, MMOCTAHOBKA IEM U IJIAaHHUPOBAHUE HWCCIICIOBAHUS, aHAIM3 JNAaHHBIX H
MOJTyYEHHUE BBIBOJIOB).

[TpenmoutuTennbHON  QOpPMON OCBOCHHS MOIYJISA SIBISIETCS TPAKTUKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

perieHne 3a7ad, OTHOCSIIUXCS K pa3IMdHbIM pazieiiaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PadOT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEePeYHEe K pasfenaM Kypca) B YCIOBHSAX CaMOCTOSTEIBHOTO ILIAHUPOBAHMS
MIPOBEICHUSI MCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 33/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy HaJ TPYNITIOBEIMU WJIN MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3a/laHusl Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a  TaKke
CBUJIETEIIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue UMK 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 oOyuaromierocs OyayT cpopMUpOBaHBI CIEIYIOUIUE JTUYHOCTHBIE PE3YJIbTATHI 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 YYaCTHIO B 00CYKI€HUHU OOIIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB 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
[I03HAHHUSI MHPA, OCHOBBI PAa3BUTUS TEXHOJOTUHM, BAXXHEHIIEH COCTaBIISIOLICH
KYJIbTYPHI,

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

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOYUOHATNLHO20 0J1A20NOAYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKA pehIECKCUN, MPU3HAHUE CBOETO IIPaBa Ha OIITHOKY
Y TAKOTO K€ MpaBa y APYroro 4ejioBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U PU3NYECKUX 3HAHU;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpUEHTAIlMs HAa NMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY’KaIOIIEeH Cpe/ibl, JTAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJEACTBUN JIJIs1 OKPY>KAIOILIEH CPEeIbl;

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 pe3ynbrare ocBoeHMs IporpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuvaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JEWUCTBUSA,  PETYJISATHUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU 0OBEKTOB (SIBIICHUN),
KJIacCCU(UILIMPOBATH UX;



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

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 WJIM SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIIOKEHUS 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
Pa3JIMYHBIX BUJOB U (DOPM TPECTABIICHHUS;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpoOpMallMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECIIOXKHBIMU CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B X0JI€ 00CYXJIeHHUSI yueOHOIr0 MaTepuaa, pe3yJbTaToB Ja00paTOPHBIX padOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYIIECTBY 00CYAaeMON TeMbl M BBICKA3bIBATh
UJey, HaleJICHHble Ha peIIeHUE 3aJaud U MOJAep:KaHHue OJaroKenaTreabHOCTH
OOIICHMS,

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

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOJIMYHO MPEACTABIATh PE3yJIbTaThl BBIMOJHEHHOTO (DU3MYECKOTO OIbITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIWBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LEIH COBMECTHOU JESTEIbHOCTH, OPraHU30BBIBATh JCHCTBUS 1O
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJHATh CBOIO 4YacTh padOThl, AOCTUras KAadeCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIIPABJIICHUIO U KOOPAWHUPYS CBOU JEHUCTBUS C JPYTMMH YJICHAMU
KOMaH/1bl;

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 CHUTYyAIUsAX, TPEOYIOMUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

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

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelieHUs (PU3NUECKON 3adaud WIIH
IUIaH HCCIEOBaHUS C YYETOM UMEIOIIUXCA PECYpCOB U 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  JOCTHXKEHUS  (HEIHOCTHIKEHHUS)  PE3yJbTaToOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro 4esoBeKa B XOJ€ CHopa WIM JIUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABAaTh CBOE MIPABO HA OIIMOKY NPH PEIICHUH (PU3NYSCKHUX 3a]ad 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:



WCITOJIB30BATh MOHATHUS: (PU3MUECKHE M XMMHUYECKHUE SBIICHUS, HAOTIOICHNE,
HKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €TMHUIIB (PU3NYECKUX BEIMUUH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3z000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOWIAsl cuj, aeopMmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3AKPEIIEHHON OChIO BpallEHUs,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJl, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SBJICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM Y HEKHBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblyaru B TEJE YeI0BEKa), IPU 3TOM NIEPEBOIUTD
MPAKTUYECKYIO 33/1auy B yU€OHYIO, BBIIEISATH CYIIECTBEHHbIE CBOMCTBA (TIPU3HAKU)
(U3NYECKUX SBJICHHUI;

OMHUCHIBATh HU3YyUYCHHBIE CBOMCTBA TeNl W (PU3NUECKUE SIBJICHUS, UCIOJIB3YS
bu3nyeckue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSIS
CKOpPOCTh, CHJIa YIPYTrOCTH, CHJIa TSDKECTH, BEC Te€ja, CUJla TPEHUS, NaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KOI(D(UIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
o0O3HaueHUsT W EeAUHUIBI (PU3NYECKUX BEIUMYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIOIINE JaHHYIO (DU3NUYECKYIO BEJUYUHY C IPYTUMU BEJIUYHUHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GU3NUYECKUE SIBJIICHUS U MPOIECCHI, UCTIONb3YS
MpaBUJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackains, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phruara (0JI0Ka), «30JI0TOE MPABUIIOY» MEXaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PealbHBIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUESCKHIE MOJICTH JIJIs OOBSICHCHHS
(bu3MYeCcKuX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATH (PU3NYECKHUE SIBICHHUS, MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CJIEICTBEHHBIE CBS3U M BBICTPAUBATH
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKy, BIOUpas aieKBaTHYIO (GU3HUYECKYIO MOJIENb, C UCIIOJIb30BAaHUEM 3aKOHOB
U GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U
pa3BEPHYTOE PEIlICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
00OCHOBBIBaTh BBIOOP METO/A pEIICHUS 3a/Jadyd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMAaTUYECKUE IpPeoOpa3oBaHHs U Pacy€Thl, OLIEHUBATH
PEATUCTUYHOCTD IMOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJITUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYSHHOM NP PELICHUH 3a/1a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEUIUTh IPHU TOMOIIH (PU3UIECKUX
METOJIOB, W TMpeAsiaraTb OPUEHTHUPOBOYHBIA CHOCOO pEIIeHUs, B ONHUCAHUU
UCCIIEIOBaHMsI  PAcllO3HaBaTh  MPOBEPSIEMOE  MPEANOJIoXKeHHe  (TUIIOTE3Y),
UHTEPIIPETUPOBATH MOIYUECHHBIN pe3yNbTarT;

MIPOBONUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKHUX SBICHUN UM (PU3UIECKIX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
U3MEHEHHUE CKOPOCTH IIPU B3aUMOJICHCTBUM TeJ, Iepeada JaBICHUS KUAKOCThIO U
ra3oM, IpOSIBICHUE JIEHCTBUS aTMOC(HEPHOIO JaBJICHMS, JEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHHE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOJIOICHNH, CAMOCTOSITETFHO COOUPaTh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUYECKUX BEJITUYUH
(paccTosiHUE, IPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Tella, Chila, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPAOTO Tela, CUJia TPEHHS CKOJIbKCHHS, HAaBJICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3((PUIIMEHT MOJE3HOr0 JEHCTBUS TMPOCTBIX MEXAHU3MOB) C HMCHOJb30BAaHUEM
aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA M3MEPEHHUS,
¢bukcupoBaTh NMOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHHE N3MEPSEMON BETMUHHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHU;

IPOBOANUTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BENWYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO JBIXKYIIErOCs Tejia OT
BPEMEHM [JBWKEHHS Teja, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHUJIBI TPEHHUS



OT IUIOIIAX CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YJIJIMHEHUS NPYKUHBI,
BBITAJIKMBAIOIIEH CHUJIBI OT 00BEMA MOrPYKEHHOM YacTU Tela U OT IJIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO € yuuTesneM (OpMyJIMpOBaTh 3aJady M THUIOTE3y HCCIEI0BaHUsA,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUJAE TaOIULl U TpaUKOB,
OLIEHUBATh NOTPEIIHOCTH, JAEJIaTh BBIBOJbI IO PE3YJIbTaTaM UCCIIEJOBAHMS;

coOMoaTh IMpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIUIBI I€UCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJTIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMITHAKY, YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKHN mpecc, CU(OH,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETP), HUCHOJb3ysl 3HAHUA O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOoOXoauMble (QU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTWYECKUX IPOLECCOB IpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUSl 370POBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBIATh OTOOP UCTOUYHUKOB MH(pOpMAIMU (PU3UUECKOTO CONECPKAHUS B
WNHTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MyTEM CpPaBHEHHUS Pa3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMallMIOo, KOTOpas SBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAaHUSA TEKCTa, MpeoOpa3oBaHus
uH(pOpMAIUU U3 OJTHON 3HAKOBOUW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIMU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



myOJUYHO JeNaTh KpaTKUE COOOIICHHSI O PE3yJIbTaTax MPOEKTOB WM YYEOHBIX
WCCIICAOBAHUM, NPU OTOM T'PaMOTHO MCHOJIB30BAaTh WM3YYEHHBIM NOHATUHWHBIN
amnmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

NP BBIOJHEHUH YYEOHBIX IIPOCKTOB M HCCJIEAOBAHUM paclpenesiiaTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTaBJIEHHBIMU 3aJa4aMu, CIEIUTh 3a
BBLIITOJIHCHUEM IIJIaHA JIEHCTBUM, aJCKBAaTHO OIICHMBAThL COOCTBCHHBIM BKJAJ B
JIESATENbHOCTh T[PYIIBL, BBICTPANBATH KOMMYHUKATUBHOE B3aUMO/ICVICTBHE,
YUYUTBHIBasi MHEHHE OKPYKAIOIIHX.

K xon1y oOyuenus ¢ 8 knacce npeIMETHbIE Pe3yNbTaThl HA YTITyOJIEHHOM yPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAOIIUXCSl YMEHUM:

UCIIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE TeNa, HACBIILIEHHBII W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJEMEHTAPHBIA DJJICKTPUYECKUN 3apsj, IPOBOJAHUKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
pelIeHnN y4eOHbIX U IPAKTUUECKHX 3a/1a4;

YBEPEHHO pa3jiMyarh SIBJICHUS (TEIJIOBOE pACIHIMPEHHUE (CXKATHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KalWUISPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIaBJIEHUE, KpUCTAUIM3alMs, KHUIIEHHWE, CIOCOObI
Teruionepesaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3TYyUEHHUE), TEIUIOBbIE MOTEPH,
NIEKTPU3aLUs TeJl, B3aHUMOJCHCTBHE 3apsiioB, NEHUCTBUSA JJEKTPUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJEHCTBUE MArHUTOB, IEHCTBUE MATHUTHOT'O MO Ha
IPOBOJIHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacrno3HaBaTh MPOSBICHNUE U3YUYEHHBIX (PU3NUECKUX SBJICHUHN B OKpYXKaroIleM
Mupe (B TOM uyucie (U3MYECKUE SBICHUS B MPUPOJE: TMOBEPXHOCTHBIE U
KaMWUISIPHBIE SBJICHHUS B MPUPOJE, KPUCTALIBI B MpUpoze, u3nydeHue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa30BaHUE POCHI, TyMaHa, UHEs, CHETa,
JIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJje 3emi, Apeid MoJtoCcoB, poJib MATHUTHOTO MOJIS JUIS KU3HU Ha
3emiie, TOJIIPHOE CHUSHME), TPHU STOM IMEPEBOAUTH MPAKTHUUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKK) (PUBHMUECKUX SBJICHUM;

OINKCHIBaTh HM3Y4YCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOIB3YS
buznyeckre BeIMYNHbI (TEMIIEPATYpa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEIECTBA, YAENbHAas TEIUIOTa IJIaBJICHUS,
yaelbHas TEeIJIoTa MapooOpa3oBaHus, ylelbHas TEIIOTa CropaHusi TOIUIMBA,
KOO (PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS TEIMJIOBOM MAalIMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHM 3apsi, CHJla TOKa, JJIEKTPUYECKOE



HalpsbKeHWE, CONpPOTUBIICHUE MpoBoAHUKA, D/C B 1emu MOCTOSSHHOIO TOKa,
AIEKTPUYECKOE VYACIbHOE COMPOTHUBJICHUE BEIIECTBA, paboTa ¥ MOIIHOCTH
IEKTPUUECKOTO TOKA), IPU OMMCAHUH TIPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEeMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3HMYECKUX BEIUYHH,
HaxOoJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH TPa(UKN U3YICHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYUNH;

XapaKTEPU30BaTh CBOWCTBA TeJI, PU3NUCCKUE SIBJICHUS U TPOTIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXpaHEHHUsI AJIEKTPUUECKOTOo 3apsijia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl yyacTKa
uenu, npaBuia Kupxroda, 3akon Oma nms monHo# nenu, 3akoH [xoyns-Jlenna,
3aKOH COXpaHEHUs SHEPTHH, TMPU 3TOM pas3iindyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPealIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUMN, MPUMEHATH (PU3NMUECKHE MOJICTU JIJIsi OOBSICHEHUS
(U3MYECKUX MPOIIECCOB U pEUIeHUsI yueOHBIX 3a/1ay;

OOBSCHATh (PU3HUECKHE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOIO OIICHUBAaHUS
XapaKTepHbIX 3HAYCHUN (PU3MUECKUX BEJMYMH, IPU 3TOM BHIOMPATH aJCKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTPAMBATh
JIOTUYECKYIO [IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha M3YYECHHBIE CBOMCTBA
bu3nYecKuX SBICHUM, (HU3NUSCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJISIIH;

YBEPEHHO pelaTh pacy€THbIe 3afauyd (C Oomnopoid Ha 2—-3 ypaBHEHHMs) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BbIOMpasi aeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OpMyJ, CBS3BIBAIOIMIUX (DH3NYECKUE BEIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE U Ppa3BEPHYTOE PEIICHUE 3aJa4M, BbISIBIATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOJAbl aHaJIu3a
pa3MepHOCTEH, UCTOB30BaTh I'papUUECKUEe METOMbl PEIICHUS 3aJ]ay, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJIYYCHHOTO 3Ha4YeHUs (U3NYECKON BEIMYHMHBI U OMPENETsATh Pa3MEPHOCTh
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITU (PHU3UIECKUX
METOJOB, M TpeajaraTb OPHCHTUPOBOYHBIA CIIOCOO pelIeHHs, B OINHCAHUHU
UCCIICIOBAHUSI  paclo3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHE  (TUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yJIbTar;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN UM (PU3UIECKIX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTb JaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IMpoliecca OCThIBaHHs (HarpeBaHusi) IMpU
U3Iy4YeHUU OT I[BeTa H3JIydaroleil (morjomaromeil) MOBEpXHOCTH, CKOPOCTb
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl >KUAKOCTH M IUIOMAANW €€ IOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIH3alisi MATHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JeMCTBUS MAarHUTHOTO TOJIS Ha MPOBOAHHUK C TOKOM, CBOWMCTBA AJIEKTPOMArHHUTA,
CBOWCTBA DJIEKTPOJABUTATENS MOCTOSHHOTO TOKa): (hOpMyITupoBaTh MPOBEPSEMOE
OpEearnoiokeHue (TUMOTe3y) O BO3MOXKHBIX — pe3ylibTaTax  HaOJIOJIeHUH,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEIUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BIAXKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylIenabHas TeIIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
puOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C IMOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHNBATh NOTPEIIHOCTh U3MEPEHUM;

MPOBONUTH IKCIIEPUMEHTAJIbHBIC MCCIEAOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIXKICHHMSI, UCCIIEI0BAaHUE SIBJICHUS TEIII000MEHA IIPU CMEIIMBAHUU XOJIOJHON U
ropsiueii BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIONIer0 uepe3 MPOBOJAHMK, OT HAmNpsHKEHUS Ha TPOBOJIHUKE,
MCCJICIOBAaHHUE TIOCIIEIOBATENBHOTO U MApaIeIbHOTO COSAMHEHUI MPOBOTHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO  IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTAIBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM HHCTPYKIUH, MPEACTABISATH
MOJTyYEeHHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIMYWH B BUJIEC TaOmuil U TpaduKoB,
OLIEHWBATh MOTPEITHOCTH, JETaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOoaTh MpaBwiia Oe3omacHOro Tpynaa mpu padbote ¢ 1abopaToOpHBIM
000pyI0OBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI Ha MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETD, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEPrHM,  BJIEKTPOOCBETUTEIbHBbIE  NPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPDI), IPEIOXPAHUTEIH U UX TPUMEHEHNE
B OBITY W TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



ANIEKTPOJBUTATENb IMOCTOSIHHOTO TOKAa), WCIOJb3ysl 3HAaHHUA O CBOMCTBAX
buznyecKux sBICHUN, HEOOXOAUMBIE (PU3NUECKIE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBbHBIE TPUOOPHI
0O CXEMaM M CXEMaTUYHBIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETP, TUIPOMETP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJEKTPUUYECKUX LEMEH C IOCIEeI0BATEIbHBIM U
napajulebHBIM COCTUHEHHEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYCHUS
JIEMEHTOB JIEKTPUUYECKUX LIETIEH, UCIIOIb30BATh CXEMBbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKHX  YCTPOMCTB,  M3MEPUTEIbHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX POIIECCOB IIPH PEIICHNUN YUYEOHO-IIPAKTUYECKUX 3aay;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPaAX) MPAKTHIECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IMOBEACHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (POPMYJIHPYSI TOUCKOBBIH 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPAaBHEHUs JIOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATh MH(POpPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUUBON MIIM MOXKET OBITH HEIOCTOBEPHOM;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHer, BnaneTh NpuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBbIE M KpaTKHWE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUs, B
TOM  4Wci€  MyOJNMYHO  MPEACTaBIATh  Pe3yJbTaTbl  MPOEKTHOM WU
MCCJIEIOBATENBCKON AEATEIbHOCTH, ITPU 3TOM IPAMOTHO MCIOJIb30BaTh U3y4YECHHBIN
MOHSATUUHBIN anmapat Kypca (pu3uKu, COMpOBOKIAATh BRICTYIIJICHUE TIPE3CHTAIUEH;

IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M HMCCIIEIOBAaHUN (PU3MYECKHX MPOLECCOB
pacnpenensaTh OOA3aHHOCTM B TpPyNIe B COOTBETCTBHM C IIOCTABJICHHBIMU
3a/layaMu, CJEIUTh 32 BBINOJHEHUEM IUIaHA JAEHCTBUH W KOPPEKTUPOBATh €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA/l B 1€ATEIbHOCTD TPYIIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISISL TOTOBHOCTh  pa3pellarh
KOH(DIJIUKTBHI.

K konity oOyuenus ¢ 9 knacce npeIMeTHBIC PE3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
WCIIOJIB30BaTh MOHSTHS (CHUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHS, HEBECOMOCTh U MEPETPY3KH, LEHTP TKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, WH(QPa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE



U3Iy4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETA, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl MCIYCKAaHUS M TMOTJONIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKHU IPU PELLICHUHU YUEOHBIX U NPAKTUUECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOIHOE MaJeHUE TeJl, IBWKEHUE [0 OKPYKHOCTH, B3aUMOJIEHCTBUE Tell,
paBHOBECHE MaTEpUaIbHOW TOYKH, PEAaKTUBHOE JBUKEHHE, HEBECOMOCTD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE JABM)KEHHME (PacHpOCTpPAaHEHUE M OTpaKEHUE
3ByKa, HHTephepeHIrs U TUpakius BOIH), MPSIMOIMHEHHOE paclpoCTpaHEHNUE,
OTpa)XEHHE M IPEJIIOMIICHUE CBETAa, IIOJHOE BHYTPEHHEE OTPaXXEHUE CBETa,
pasnoxkeHue O€eJoro cBeTa B CHEKTP U CIOXEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SBIICHHUE;

pacno3HaBaTh NPOSIBICHUE U3YUYECHHBIX (PU3NYECKUX SIBJIEHUHN B OKPYKaIOLIEM
mupe (B TOM uucie (PU3MYECKHE SBJIEHUS B MpPHUPOJE: MPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JIBMJKEHHME O KHMBBIX
OpraHU3MOB, BOCIHPHITHE 3BYKOB >KHMBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHUYECKUE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTUYECKOE
NEeHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMH,
€CTECTBEHHbII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, paJHOaKTUBHOE
U3JIy4€HHE NPUPOJHBIX MUHEPAIOB JEUCTBUE DPAIMOAKTHBHBIX H3JIyYCHH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢uznyeckue BeJUYMHBI (CPEAHSIsI W MIHOBEHHass CKOpPOCTh Tella IpH
HEpPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepeMENIeHUEe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBMDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIHbHOE
YCKOpEHUE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CHJla TSKECTH, YCKOPEHUE CBOOOAHOTO
NaJICHUs, BEC TeJa, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MeXaHW4yecKas HHeprusi, NepuoJ W 4YacToTa
KoJie0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb NPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMbBIX
BEJIMYMH, X 0003HAUEHUS U €UHULIBI (PU3NUECKUX BEIMYMH, HAXOAUTH (POPMYJIBI,



CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYMHAMH, CTPOUTH
rpauKu U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BETNYNH;

XapaKTEePU30BaTh CBOUCTBA TeJI, PU3NUCCKUE SIBJICHUS U MTPOTIECCHI, UCTIONB3YS
3aKOH COXpaHCHHsI OJHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHIIUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyu, 3aKOHBI OTPaKEHUS W TPEITOMIICHHS CBeTa, (hOPMYJTy TOHKOW JIMH3BI,
IUTAHETAPHYI0O MOJENh aTOMa, HYKJIOHHYIO MOJENbh aTOMHOIO Spa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTEeMaTHIECKOE BRIPAKEHUE;

CTpOUTH (DU3UYECKHE MOJACIH PEaThbHBIX OOBEKTOB, MPOIECCOB M SBICHUH,
BBIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3WYECKUE MOJENTU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBJIICHHMSI, TIPOIIECCHI U CBOMCTBA TEJ, B TOM YHUCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMHNE YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPAThH aJCKBATHYIO
(bU3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKACHUW K3 2—3 IIaroB ¢ OMOpPOM HA W3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHUH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH;

YBEPEHHO pelaTh pacu€THHIC 3a/lauu M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopmy,
CBS3BIBAIONINX (DM3MYECKUE BEIIMYMHBI, 3alMChIBATh KPaTKOE yCIOBUE W
pa3BEPHYTOE PEIICHHUE 3a/1a49H, BRISBIISITH HSJIOCTAIOIINE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOpP METOAA PEIICHUS 3aJadd, WCIOJIb30BaTh CIPABOYHBIC
JTAaHHBIC, TPUMEHSATH METO/IbI aHATM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMUCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEITUYMHBI H
OTIPENEIATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJTYYEHHOH TPH pEHICHUU
3a]a4H;

pacrno3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh P TOMOIIU (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIM CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OIICHMBATh NMPABHJILHOCTH MOPSIKA IPOBEICHUS UCCIICIOBAHMS, MHTEPIIPETUPOBATh
MOJIYYCHHBIN PE3yNbTaT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3MIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHHs YHEPTHUH,
3aKOHA COXpaHEHUS HWMITYJIbCca, JICUCTBUE 3aKOHA bepHY/UIM M BO3HUKHOBCHHE



NOIBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTb TMEpHOAa KOJeOaHUW MPYKUHHOTO
MasTHHKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTb OT aMILTUTY 1Bl
MaJbIX KOJIeOaHMi, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETA, pa3lioKeHUue Oesoro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300pa)K€HUsI B IJIOCKOM 3€pKajieé U CBOWCTB
U300paKEeHUsT TpeAMeTa B coOuparoniel JauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JUHENYaThIX CIIEKTPOB U3ITyYEHHUS]): dbopMynupoBath IPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOATENLHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOTO Habopa o0OpyHoBaHUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesiss
CpellHEE 3HAYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSAS HOTPEIIHOCTD PE3YIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BBIOOP CIIOCO0A M3MEpEHUs (M3MEPUTEIBHOTO
npubopa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTh IPYXKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa MW MOIIHOCTb, YacTOTa M NEPUOJ KOJeOaHU MaTEeMaTUYECKOro U
OPYKUHHOTO MAasATHUKOB, (DOKyCHOE pacCcTOsHUE coOuparomed JuH3bl U e
ONTUYECKass CHJIa, PaJUOAKTUBHBIA (DOH) C MCHOJIB30BAHUEM AHAJOTOBBIX H
1U(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS], IUIAHUPOBATh
U3MEPEHHUSI, CAMOCTOSITEIBHO COOMpPAaTh  SKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAIM3UPOBATh IOJYYEHHBIE PE3YJIbTaThl,
OLICHMBAs MOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJIMYMH (3aBUCUMOCTh IIYTU OT BPEMEHU IMPU PABHOYCKOPEHHOM JIB)KEHHH O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHMM MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBI HWUTHU, OIpEleJeHHE YCKOPEHUs CBOOOJHOIO TMaJeHHUs, HCCIIEIOBAHUE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXXEHUs CBETA OT yIJia NaJeHus, yIila IPeJIOMJICHHS OT YIJia NaJeHUsl CBETOBOTO
Jy4a, UCCIIEIOBAHNE TPEKOB: U3MEPEHUE SHEPTUU YACTHUIBI 10 TOPMO3ZHOMY MYyTH
(mo dororpadusim)): COBMECTHO ¢ yuuTesieM (PopMyIUpOBaTh 3a/1auy U TUIIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCINEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJTYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIuIl U rpaduKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI I10 PE3yJIbTaTaM UCCIEIOBaHUS;

coONI0aTh MpaBmiia Oe30macHOro Tpynaa mnpu padboTe ¢ 1abopaToOpHBIM
000pyIOBaHUEM;



XapaKTepU30BaTh MPUHIHUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUSA U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIECKOI, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOI, JO3UMETpP, Kamepa BuibcoHa), MUCHOJIb3ysd 3HAHUS O CBOMCTBax
dusznyeckux  SABICHUM W HEoOXonuMble  (U3MYECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB MpHU
pelieHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMBbI JUIsl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKaJie U coOOMparoiei JTMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MPUMEPaAX) MPAKTHIECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUW B MOBCEAHEBHOW XU3HU JUII OOecTeueHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu Gpuanyeckoro cojepxanus B MutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHON HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UICTOYHUKOB;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUSA, CIIPABOUYHbIE MAaTE€pHAIIbl, PECYPChl CETU
WuTepHer, BnaneTh NpuéMaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJIb30BaTh M3YYCHHBINM IOHATUMHBIA amnmapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTshI
pecypcsbl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
bubnunoreka LIOK
11 () — 2
VISHRA T HAYKA O HpHPOAS https://m.edsoo.ru/7f416194
1.2 Ou3nyecKue BEIUINHbBI 4 https://m.edso0o.ru/7f416194
13 EcTtecTBeHHO-HAY4YHbIN METOJ IO3HAHUS 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 8
Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 Crpoenue BelecTBa 2 1 https://m.edsoo.ru/7f416194
2.2 JIBIOKCHUE H B3AUMOICHCTBHE HaCTHIL 4 2 https://m.edsoo.ru/7f416194
BEIIECTBA
bu6nmorexa LIOK
2. A 1
3 TPETATHHE COCTONHIA Bemectaa https://m.eds00.ru/7f416194
Uroro no pazaeny 7
Pa3nen 3. /IBu:xeHue 1 B3aumMo/ieiicTBUE TeJl
bu6nunorexa LIOK
3.1 M 10 2
CATITICCKOC ABIDKEHHC https://m.edsoo.ru/7f416194
3.2 Wnepuusi, Macca, MIOTHOCTb 9 1 1 Bubmmorexa [IOK

https://m.edsoo.ru/7f416194
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bubnunorexa LIOK

33 Cuna. Bt cin 15 https://m.eds00.ru/7f416194
Hroro mo pazaeny 34
Paszneun 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [aBnenue. llepenaua naBneHust TBEpAbIMU 5 bubmmoreka [JOK
' TEeJIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2
Alaprerie xuakoCTH 0 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 ATMOChEPHOE AaBICHie > https://m.edsoo.ru/7f416194
JelicTBHE KUIKOCTHU U Ta3a Ha bubmmoreka [JOK
4.4 . 12
MOTPY>KEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Uroro mo pazneny 28
Pa3nea S. PaGora 1 MOIIHOCTB. JHEPIrus
bubmmoteka IIOK
A P
> 400Ta M MOIIHOCTE 6 https://m.eds00.ru/7f416194
bubmmoreka IIOK
52 Hpoctsie Mexati3MbI 8 https://m.eds00.ru/7f416194
but6mmorexa [IOK
>3 Mexattireckas SHepris > https://m.eds00.ru/7f416194
Hroro mo pazneny 19
Pa3nea 6. [loBTopuTe1bH0-0000IIaI0IM I MOYJIb
bubnunorexa LIOK
6.1 II - i 6
OBTOPHTENEHO-0000WAIOLLIH MOAYTE https://m.edso0o.ru/7f416194
Hroro no pazneny 6



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102

23



8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pen 1. TerioBble AiBJIeHUSA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEILIECTBA 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 33 1 6.5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Utoro no pazneny 39
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJICHUSI
21 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 9 1 bubnuotexa [JOK
' Y UX B3aUMOJICVCTBHUS https://m.edsoo.ru/7f4181ce
N . bubnuotexa [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 31 1 10 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 11 4
ATHITTHBIC ABJCHI https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 DNEeKTpOMarHuTHask UHIYKIUS 7 1 1 httos://m.edsoo.ru/7fA181ce
Hroro no paszneny 58
Paznen 3. [loBTOpHUTEIbHO-00001AI0IIHIT MOTYJIH
bubmuorexa [JOK
3.1 II - i 5
OBTOPHTEIIBHO-0000IMAIONLHH MOYTE https://m.edsoo.ru/7f4181ce
Hroro no paszneny 5



https://m.edsoo.ru/7f4181ce
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5

9 KJIACC
KoanuyecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHHe pa3aeioB U TEM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. Mexanuveckue siBJeHUsI
MexaHn4ecKoe CHHUE U CIIOCOOBI €ro bubmorexa LIOK
XaHUYECKOE JIBHIKEHHE M CII Bl €T
1.1 A 30 1 4 https://myschool.edu.ru/
OIMCaHMS
bu6mmoreka [JOK
1.2 B3anmoeiicTBre e 18 4 https://myschool.edu.ru/
bu6nmoreka [JOK
1.3 3aKOHBI COXPaHCHUS 15 1 2 https://myschool.edu.ru/
Hroro no pa3zneny 63
Paznen 2. Mexann4veckue KoJed0aHusi M BOJTHbI
bubmuorexa [JOK
2.1 Mexanunyeckue KojaeOaHust 8 3.5 https://myschool.edu.ru/
bubmuorexa [JOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 10 3 https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Uroro no pazneny

18

Pa3znen 3. DiieKTpOMArHUTHOE 110JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHbBI

31 DJIEKTPOMArHUTHOE MOJIE U 5 bubnmoreka [JOK
' AIIEKTPOMATrHUTHBIC BOJIHBI https://myschool.edu.ru/
Hroro mo pazaeny 6
Pa3znea 4. CBeToBbIe IBJICHUSA
4.1 3ako acupocTpaHe CBeTa 8 bubmorexa HOK
) KOHBI PACIIPOCTPAHEHUS CBET
pacpoctp https://myschool.edu.ru/
bubmuorexa [JOK
4.2 JI o 6
WH3bI ¥ ONTHYECKHE TPHOOPHI https://myschool.edu.ru/
bu6mmoreka [IOK
4.3 P 0 2
asJo)keHue 0eoro cBera B CIEKTP https://myschool.edu.ru/
Hroro no paszneny 16
Pa3nen 5. KBaHnTOBLIE AIBJICHUS
51 HUcnyckanue 1 IOTJIOLIEHUE CBETA AaTOMOM 4 bubmorexa [TOK
' Y - https://myschool.edu.ru/
5.2 CtpoeHre aTOMHOTO sapa 5 bubmorexa [IOK
' P AP https://myschool.edu.ru/
bu6mmorexa [IOK
53 s 7
FICPHPbIC peatiii https://myschool.edu.ru/
Hroro no paszneny 16
Pa3nea 6. IloBTopuTeibHO-00001IaI0IIM I MOYJIb
6.1 Mexannueckue BIeHUS (IOBTOPUTEIBHO- 6 bubmuorexa [JOK

00001101 MO/TYIIB)

https://myschool.edu.ru/
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TernoBwie SBICHUS (HOBTOpI/ITCHLHO-

bubmuorexa [JOK

6.2 3
0000IIafOIIHIT MOTYIIB) https://myschool.edu.ru/
6.3 DJIEeKTPOMArHUTHBIC SIBJICHUS 3 1 bubmmoreka [JOK
' (MTOBTOPUTETBHO-0000 AN MOTYJIh) https://myschool.edu.ru/
CBeToBBIC SBJICHUS (TIOBTOPUTEIBHO- bubmuorexa [JOK
6.4 . 1 1
0000IIafOIIHiT MOTYIIB) https://myschool.edu.ru/
6.5 [ToBTOpUTENEHO-0000IIAIONINIT MOTYITH 4
Utoro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

dusuka: 7-i kiacc: 6a30BbIN ypoBeHb: yueOHUK, 7 kiacce/ [lepoimkud .M.,
NBanoB A.U., AkimonepHoe odmectBo «M3aarensctBo «IIpocBenieHne»
®dusuka, 8 knacce/ [epoimkun A.B., O011ecTBO ¢ orpaHUYEHHOMN
OTBETCTBEHHOCTHIO «JIPODAY; AkninonepHoe obiectBo «M3aaTebeTBO
«IIpocBenienue»

®dusuka, 9 knacc/ [leppimkun A.B., O01iecTBO ¢ orpaHMYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiinonepHoe oduiecTBo «M3aaTenbcTBO
«IIpoceemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

®dusuka. 7 knace (yriayOsieHHbI ypoBeHb). Peanuzanus tpedoBannit ®I'OC
OCHOBHOTO

ob1ero oOpazoBaHus: MmeToanueckoe nocoodue s yuutens / [lentun A. 1O.,
[Tuenkuna

M. A.; noxn pen. I'. C. KoBanesoit. M. : ®I'BHY «MHCTUTYT cTpaTeruu pa3BUTHS
oOpa3zoBaHUs

PAO», 2022. 81 c.: un.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
Pocculickas 351eKTpOHHAs 1IKOJIa
https://resh.edu.ru bubanoreka IIOK
https://lesson.academy-content.myschool.edu.ru/catalog
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