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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YPOBHE OCHOBHOM 00pa30oBaTeIbHOM MPOrpaMMBbl, PEICTaBICHHbIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueit mporpaMMbl BOCIUTAHUS
u Konnenuuu npenogaBanus yueoHoro npeamera «Duszmkay.

Conmepxanue mporpamMmbl MO (U3MKE HAMNpaBlIeHO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTpEeMSImMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydammumxca. B mnporpamme mno ¢Qusuke y4UTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHHs, a TaKKe
MEXKIPEAMETHBIE CBSI3M €CTECTBEHHO-HAYyUHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
W3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHSA MPEIMETHOTO COACPNKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MNOMOIUIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4UeOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, MOCKOJBKY (PHU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAyUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpa3sLbl MPUMEHEHUsI HAYYHOr0 METO/a MO3HAHUsA, TO €CTh Croco0a MOJydyeHUs
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna U3 THaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
UHTepeca K HayKe y 00y4yaronuxcs.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE MPEIINojaracT YBEPEHHOE
BIIAJICHUE CIeIyIOLUMU KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIIMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIIEIOBAHNUS;

UHTEPIIPETUPOBATh JaHHBIE W HCIIOJIB30BATh HAyYHBIE JOKA3aTelbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn MunucrepcerBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpEca M CTpEeMJICHUS OOyYaromMXcsi K HAYYHOMY HU3YYEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYadbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

dbopMHUpoBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHMH TPUMEHATH (U3UUECKHE 3HAHWA U HAyYHBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

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

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOM  AESATENbHOCTU, CBA3aHHOW C (PU3MKOHN, TMOJArOTOBKAa 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 oopa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3WKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

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

MpUOOpPETEHUE YMEHUN aHAIM3UPOBATh U OOBSACHSTH (PU3UYECKUE SIBJICHUS Ha
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PUBMUYECKUX MOJENEH, BKIIOYas TBOPYECKUE H
IPAKTUKO-OPUEHTUPOBAHHEIE 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOCOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
UCCJIEIOBaHMsI, aHATM3UPOBATh MOJyYEHHbIEC JaHHBIC U J1€71aTh BHIBOJIBI;

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

3HaKOMCTBO €O cpepaMu Mpo(ecCHOHANBHON AESITENIbHOCTH, CBI3aHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTHUSIMU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



Ha uzyuenue gusuku (yrayOiaEHHBINA YPOBEHb) HA YPOBHE OCHOBHOTO 00IIIEro
oOpazoBanus orBoautcs 340 gacoB: B 7 kinacce — 102 gaca (3 gaca B Henemno), B 8
kimacce — 102 ygaca (3 yaca B Henento), B 9 kinacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

Paznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®du3rka — Hayka O mpupoje. SBIeHus Npupoabl (3IEMEHTHI COIAEPKAHMS,
BKJIFOYAIOLIUE MEXIpeIMETHbIe CBs3H). Pu3nueckue SBICHUS: MEXaHUYECKHE,
TEIIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIBl (GU3NYECKUX BETUYHH.
Wsmepenne Qusuvecknx BenuuuH. OTanoHbl. Dusmnueckue mnpudopsl. llena
nenenus. [lorpemnocTts n3mepenuil. IlpaBuna Oe3onacHoro Tpyaa npu padore ¢
7a0opaTopHbIM O0OpyIOoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHCTEMHBIX eIMHUL B equHuLb CH.

Kak ¢u3nka u 1pyrue ecTeCTBEeHHbIE HAYKH U3y4daroT npupoy. EcrecTBeHHO-
HAay4YHbIA METOJl TO3HAHWA: HAONIOJCHHE, ITOCTAHOBKAa HAYYHOI'O BOMPOCA,
BBIIBJKEHUE THUIIOTE3, SKCIEPUMEHT 110 TPOBEPKE TUINOTE3, OOBICHEHUE
HabOmogaemMoro apiieHus. Onucanue (U3NYECKUX SIBICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHnnueckue, TENIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

dusnueckre NpubOpHl M MpOLEAypa MNPSAMBIX H3MEPEHUN aHAJOTOBBIM U
U (QPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OnpeneneHne UEHbI IeJIEeHUs IKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUN.

N3mepenue mnomany u o0bEéMa. MeTo1 naneTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTox psaoB.

IIpoBeneHne wHccienoOBaHUSA IO MPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITYCKA.

Paznean 2. IlepBoHayasibHbIEe CBEJCHUS 0 CTPOEHUM BellleCTBA.

CrpoeHne BeniecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U Macchl. OIBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkeHne wuactul BemecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHLl C
temriepatypoii. bpoynoBckoe aBmxkenue. [quddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YacTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

Onenka 1uaMerpa aToMa METOAOM PSIIOB (C UCTOIb30BaHueM (pororpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U 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 myTu U BpeMeHU ABUKCHUS.

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

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTynaTeabHOM JBWXEHUU. IInotHOocTh BemecTBa. CBsi3b IJIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle o00béma BemectBa. CMecH U CIJIaBBI.
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IIOKOs, BSI3KOE TpPEHHE. TpeHue B NpPUpOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBieHust HTHEPIIUY.

HaOmronenne n3aMeHeHus CKOpOCTHU MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TEJI.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHrue 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, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJICHUsI ra3a oT 00bEéMa u Temnepatypsl. [lepenaua
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 JAaBJIEHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns 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.

I'mppasinueckuil mpecc.

[IposiBieHne 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 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOTpYyKEHHOM B
KUJIKOCTh YaCTH Tea.

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.

Pa3zgeun S. PaGoTra 1 MOIIHOCTB. JHePrus.

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 BUIA 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.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXKEHHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHUSA
BemiecTBa. Macca W pa3mMepbl aTOMOB M MOJIEKYJ. ONbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.



Mopnenn TBEPIOTO, KHAKOTO M Ta3000pa3HOrO0 COCTOSIHMM BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEXHOJOrny MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsSCHEHHE
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHWE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TENJoBOE€ pacUIMpEHHE M CKaTue. 3aBUCUMOCTb JaBJEHHUS Ta3a OT
00BEMa, TeMIepaTypsbl.

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

BuyTtpennsis aHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEPIHUU:
TEeIIonepeaaya u coBepiieHre padboTel. Buasl Temionepeaadn: TEMIONPOBOIHOCTD,
KOHBEKIIMS, WM3JydyeHue. Buuapl Temmonepenadn B INPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

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

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JapiieHus. HachIEeHHBIN 1 HEHACBIIEHHbIN 1ap. BiaxxHOCTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple ABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHMSI U NPEBPALLCHHS SHEPTHMM B MEXAHUYECKUX M TEIIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6mronenue nuddysuu.

HaGnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS M
KaNMWUISIPHBIX SIBIICHUU.

HabGnrogenue TemioBoro paciupeHus Teml.

M3MeHeHne naBiieHUs rasa MpU HW3MEHEHHH OObEMa M HarpeBaHUU WU
OXJIaXKICHUH.

[IpaBuita U3MepeHUs TEMITEPATYPBI.

Bunbl Teronepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHHH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenune kuneuus.



Habnronenune nocTosiHCTBa TEMIIEPATYPBI MPU TIABICHUU.

Moenu TenIOBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHUS.

OMnBITHI IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHue TeMneparypsl Mpy MOMOIIIH KUIKOCTHOTO TEPMOMETpPA U 1aTUUKA
TeMIepaTyphbl.

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

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINPHUIIA.

HccnenoBanve 3aBUCHUMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TeMIepaTyphl.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBiaeHUs TEMII000MEHA MTPU CMENTUBAHUY XOJIOJTHOM U ropsiueit
BOJIbI.

OmnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW IIPH TEIJIO0OMEHE C
HarpeThiM METAJUTMYECKUM LIMJIUHIPOM.

OnpeneneHre MOIIHOCTHU TEIUIOBBIX MOTEPh (3akoH HetoToHa-Puxmana).

OmnpeneneHue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoliecca UCIIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

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
CYNEPHO3UIIUN IEKTPUUECKUX TI0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 3apsiia.

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 BOJIBTMETP B IIE€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONpPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U



napajuieabHOE COeIMHEHHE TPOBOAHUKOB. DJIC B e NOCTOSHHOIO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroda. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HennHelHbIe SJIEMEHTHI.

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

[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 Amnepa u onpeneseHue €€ HarpaBieHUs. DJICKTPOABUIaTENb TOCTOSHHOTO
ToKa. lcnosb30BaHMWE SIJIEKTPOJABHUTATENEN B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuH. [IpaBuno Jlenua.
DIIEKTpOreHepaTop. Cnoco0bl ITOJIyYEHHUS AIEKTPUYECKOU SHEPI'UH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHMKAX DJHEPTUU. DKOJIOTUYECKHUE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DneKTpu3aus Tel.

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

Y CTpoRCTBO M JEUCTBUE DIEKTPOCKOIIA.

DNeKTpocTaTHYeCKast 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.

["a30BbIii pa3psia.

N3mepeHne CUITbl TOKa aMIIEPMETPOM.

N3Mepenune 37eKTpUYECKOTO HAPSKEHUS BOJIBTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH PA3JAEIEHUS ITOJOCOB MarHUTA.

MoaenupoBaHrue MarHUTHBIX OJIEW MIOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje ToKa. DIEeKTPOMAarHHmT.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.



DNEeKTPOABUTATEINb TIOCTOSIHHOTO TOKA.

OneiTel @apajes.

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
HaIpsHKEHUS. Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHBIICHHUS
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 IMOJHOM LEMN.

N3ydeHue BOJbTaMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX 3JI€MEHTOB (JIaMIIbl
HAKAJIMBAHMS WX MTOJIYIIPOBOJHUKOBOIO TMO/A).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACISIEMOM Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBaHre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO MOJISl TOCTOSHHBIX MarHUTOB MPHU UX OOBEINHEHUU U
pa3elICHUH.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.

OnbITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUSA KaTYILIKH C
TOKOM M MarHuTa OT CHWJIbI M HalpaBi€HUS TOKA B KATyLIKE M OT HAJIAYUSA
(OTCyTCTBUS) CEpACYHUKA B KaTylIKE.

N3yyenue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl A1EKTPOIBUTaATENS.

N3mepenne KII/I anexrpoaBuraTeabHON yCTaHOBKH.

OneITBl 0 UCCJIENOBAHHUIO SIBIIEHHUA 3JEKTPOMAarHUTHOM  MHAYKIUH:
VCCJIEIOBAHNE U3MEHEHUI 3HAUYEHUS U HAIIPaBJIEHUS UHAYKIMOHHOTO TOKA.

9 KIIACC



Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanndeckoe aBmxkeHue. MarepuanpHas Touka. CHocOOBI  OIMHMCAHWS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbI€ BEIMUMHBI, ONEpAllUK C BEKTOpaMu, MPOeKuu BekTopa. Paauyc-
BEKTOpP MATEpPHAIIBHOW TOYKH, NEPEMEUIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
npsIMOJIMHEWHOE IBKeHHe. HepaBHOMepHOE psMOJIMHEHOE JIBH>KeHHE. CpenHsist
Y MTHOBEHHAs1 CKOPOCTh TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJMHENHOE JABHKEHUE. Y CKOPEHHUE
cB0OOIHOTO MageHus. OnbIThl ['anues.

['padrueckas mHTEpHpeTalns yCKOPEHUS, CKOPOCTU, MPOUJIEHHOTO MyTH U
MIEPEMEILICHHS IS IPSIMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIAOM K TOPU30HTY.

JIBM>KEHME 110 OKPYKHOCTH. JIMHENHas CKOPOCTh, YITI0Bas CKOPOCTh, IIEPUOJ
¥ 4acToTa oOpalleHusl IpU paBHOMEPHOM JIBHXKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOPEHHE NPU JBUKEHUU IO OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIIAs Cra.

IIepseiit 3ak0H HeroTroHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMT CyNIEpIIO3UIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUs TIOKOsI, Ipyrue Buibl TpeHus. KoaduimeHT tpenus.

JIBM>KEHHME TEN O OKPYKHOCTH IO IEVCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnu um noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
amraparel, CyJa Ha TM[OABOAHBIX KpBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOUIISIX. [[BHKeHHE Moe3/1a HAa MarHUTHOW MOAYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHHUs. [[BMKEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer BOkpyr Comuna). Ilepmas
KOCMHMYECKast CKOPOCTb. HeBECOMOCTh U MEpErpy3KH.

PaBHOBecue matepuanbHOM TOukU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. MisMenenue umnynbsca. IMmynibsc CUiibl. YIIpyroe u Heynpyroe
B3aUMOJICUCTBUE. 3aKOHbl M3MEHEHUsS W COXPAHEHUs UMITyJbca. PeakThBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
TpeHusi. CBA3b dHEpruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO Hall
MTOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETHYECKOM SHEPrHMH. 3aKOH M3MEHEHUS U COXPaHEHUs
MEXaHWYECKOU YHEPTUH.

Jlemoncmpayuu.



HabnrogeHue MexaHM4ecKOro ABWKEHUS Tela OTHOCHUTEIBHO Ppa3HbIX TeEI
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.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAIbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIIUIIA 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 B3aHMOJECHCTBUU.

Habnrogenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa JUisi pasroHa M JAJBbHEWIIEr0o 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.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciiy MpU PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
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.



HccnenoBanue 3aBUCUMOCTH CHJIbI YIPYTOCTH, BOSHUKAIOIIEH B IPYKUHE, OT
cTerneHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue padOThl CHIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenune. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUI: IEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennblie konedanus. Pesonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpoponbHble W momepeuHble BoJHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. MHPpa3Byk u ynbTpa3Byk. HMcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOnronenne konebGaHuil Ten TOA JACHCTBUEM CHIIBI TSKECTU UM CHUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U 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.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue 4acTOThI U MEPUOJia KoJeOaHUM MaTEMaTUUEeCKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a Ha HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKMHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCHUMOCTH Tiepuojaa KojebaHuW Trpys3a, MOJBEIICHHOIO K
JIEHTE, OT MaccChl Tpy3a.

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

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Pasznen 10. DinekTpoMarHuTHOE 10J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BoiHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkana »JeKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CBs3U. Pagnonokanusa. Kocmuueckas cBA3b.

DIneKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE 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 pacnpocTpaHeHne cBeta. 3armenus Connna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHusi cBeta. [locTpoeHne n300pa)keHuM,
C()OPMUPOBAHHBIX 3€PKAJIOM.

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

JIunza, xonm mnyuern B nuH3e. Popmyna TOHKOM JsuH3BL. IlocTpoenue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONAa M Tejleckonma. [7a3, Kak omnTHYecKas CHCTEMa.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop nydeil B coOuparonieit JIMH3e.

XoJ Iyder B paCCEUBAIOIEH JIMH3E.

[Tomryuenue n300pakeHUi C TOMOIIBIO JIUH3.

[Tpuniun geiictBus doToamnmapara, MUKPOCKOTIA M TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e1oro cBera B CIEKTP.



[Tomryuenue 6enoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBaHue 3aBUCUMOCTH yTia OTPaKEHHsI CBETOBOIO Jiyda OT yrIja
MaJICHUS.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yTiia MPEJIOMIIEHUS OT yTila MMaJeHUs CBETOBOIO
Jy4a Ha TPAHULE «BO3TyX—CTEKIIOM.

[Tonyyenune n300paxkeHU ¢ TOMOIIBI0 COOMPAIOIICH JTMH3BI.

Omnpenenenne (POKYCHOTO pacCTOSHUS M ONTHUYECKOM CHIIBI COOMparomiei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITEl 10 BOCHPUATHIO ILIBETAa NPEIMETOB IMPU HX HAOIIOACHUM Yepes3
I[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHnTOBBIE SIBJICHHUS.

Omneitel Pe3epdopna v minanerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u norniomenre ceeta aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykionHas Mopaenbs aromHoro sapa. Msoronel. PannoaktuBHBIE
npespaieHus. [lepuon nmosmypacnana aroMHeIX saep. JeicTBUe paairoaKTHUBHBIX
U3JTy4eHHUI HA )KUBBIE OPraHU3MBbI. 3aIUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apAI0BOTO M MAaCCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenust spaep. Mcrounukm sHeprum ConHua u 3BE3A. SlnepHas sHepreruka.
DKOJOru4ecKue MpooIeMbl siIEPHON SHEPTETHKHU.

Hemoncmpauuu.

CrexTpbl U3ITy4YEHHUsI U TTOTJIOLICHUS.

CreKTpbl pa3IMYHbIX ra30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamMepe Buibcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus u3inyyeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuwie pabomul u onvimaol.

HabmroieHue CITomHbIX ¥ IMHEHYaThIX CIEKTPOB U3ITyUYEHUSI.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIHMH YACTUIIBI 110 TOPMO3HOMY MYTH
(no dotorpadusam).

N3mepenne paaioakTUBHOTO QOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpHUTENHEHO-00001AIOIINI MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTU3alluu
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATEIbHOCTH, TPUOOPETEHHOTO



Ipy W3YYCHUH BCETO Kypca (U3UKH YIUIYyOJIEHHOTO YPOBHS, a TaKXKe JUIs
MOATOTOBKY K OCHOBHOMY TOCYJAapCTBEHHOMY dK3aMEHY 10 (hHU3HUKeE.

B mpomecce wu3ydeHHss AaHHOTO MOIYJSI PEATM3YIOTCS W TIOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥ METalpeIMETHBIX pe3yJbTaTOB OO0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHUE W ONMCAHUE SIBJICHUI HA OCHOBE
npuMeHeHUsT (QU3NYEeCKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
THITOTE3, MMOCTAHOBKA IEIM W TUIAHUPOBAHUE HWCCICIOBAHWS, aHAINU3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

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

pereHue 3amad, OTHOCSIIMXCS K Pa3IMdHBIM pa3ieiiaM W TeMaM Kypca
(bU3HMKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUTUX COJEPKaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MEepPeYHe K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO ITAaHUPOBAHUS
MIPOBEICHUSI MCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHUS BEIINYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTECTBEHHO-HAyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMArHOCTHYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOTO YPOBHS,
BKJIFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUArHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENICHb TOTOBHOCTH O0YYaOIIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKke
CBUJIETEIHLCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM IrPaMOTHOCTH.



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

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 0011Ier0 00pa3oBaHUs
y oOyuaroierocsi 6yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3NYecKoil HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJIEHUHU OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM TNPUMEHEHHUEM JIOCTUKEHUN
busuky;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

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

o 4)uyennocmu HaAYUHO20 NOZHAHU:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHPA, OCHOBBI Pa3BUTUS TEXHOJOTUHM, BAXKHEHILIEH COCTAaBIAIOLICH
KYJbTYPBHI;

OpUEHTAIlMs B JCATEILHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOW JHO0O3HATEIHLHOCTH, WHTEpEca K WCCIEI0BATEIHCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOUUOHATLHO20 O1AZONOSIYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0Opa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXHOCTH TIpaBUJI OE30MacHOTO TOBEJACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pe(IIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OUTUOKY
Y TAKOT0 K€ MpaBa y APyroro 4ejioBeKa;



e 6)mpy0oeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3a7ay (B pamMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 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;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M MyTed ux

pelieHus;
o 8)adanmavyuu K U3MEHAIOUWUMCA YCTI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

NOBBIIIEHUE YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MPaKTHYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, OHATHS, TUIIOTE3bI O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

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

IUIAHUPOBAHUE CBOETO PA3BUTUS B MPHOOPETEHUH HOBBIX (PUINYECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MO>KHBIX [VI0OAJIBHBIX TOCEICTBUMA.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbrare ocBoeHMs IpOrpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIE  y4eOHbIE  JCHCTBHS,  PETYJISTHBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJoruyeckue 1eMcTBUA:
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKUA OOHEKTOB (SIBJIICHUIN),
KJIacCU(UILIMPOBATH UX;



BBISIBIIAITh 3aKOHOMEPHOCTH M TIPOTHUBOPEYMsI B pacCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TMPH W3YYEHUU (DU3NISCKUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

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

Ba3oBnle ucciiegoBarebcKue 1eHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTH U JJOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B X0/ 00CYKJIeHHs y4eOHOT0 MaTepuaa, pe3yJibTaToB JabopaTOpHBIX paboT
U TIPOEKTOB 3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOM TeMbl M BHICKA3bIBAThH
WJICH, HAIICJIICHHBIC Ha PEIICHWE 3a/Jayd W TOJJep)KaHHe OJaroenaTeIbHOCTH
OOIICHMS,

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;



nyOJIMYHO TMPEACTABIATh PE3YIbTAThl BBIMOJIHEHHOTO (PU3WYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

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

NPUHUMATD 1EIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATh JEHCTBHS T10
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 ¥ KOOPAWHUPYS CBOM JCHCTBUSA C APYTUMHU YJICHAMU
KOMAaH/IbI;

OLICHMBATh KauyeCTBO CBOEro BKJaJa B OOMMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe y4eOHbIe NeiiCTBHSA
Camoopranuzamnus:

BBISIBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX 1JIs
perieHus pU3NIECKUX 3HAHMM;

OPUEHTUPOBATbCA B  PAa3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUMBUYaJIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUN rPpyIIon);

CaMOCTOSITENIbHO COCTAaBJIATh AJITOPUTM pEIICHUs (PU3NYECKOM 3aJauu WId
IUIAaH UCCIIEJIOBAaHUA C YYETOM HMEIOLIUXCS PECYpcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeaiaraTh IUIaH €€ U3MEHEHUS;

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJl BBIIOJHEHHS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUThH ce0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WM JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JIPYroro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

HNPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus ¢ 7 kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:



WCITOJIH30BATh MOHATHUSA: (PU3NYECKHE U XUMHUUYECKUE SBICHUS, HAOIIOCHUE,
AKCIIEPUMEHT, MOJIENb, TUTIOTE3a, €IMHUIIBI (PU3NIECKUX BEIIMYWH, AaTOM, MOJICKYJIA,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, JKUIKOE, Tra3z000pa3Hoe),
MEXaHMYECKOEe JBIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEpPHOE, MPSIMOJUHEHHOE),
TpaeKTOpHUsl, PaBHOJACHCTBYyIOmas cuj, Achopmaius (ymnpyras, IlacTHdeckas),
HEBECOMOCTh, COOONIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEIIECTBA, PABHOMEPHOE JBW)KCHHE, HEPABHOMEPHOE JBH)KECHHE, WHEPLHS,
B3aUMOJICHCTBUE TEJI, PABHOBECUE TBEP/IBIX TEJ C 3aKPEIUIEHHON OChIO BpalllCHUS,
nepejaya JaBJICHHS TBEPJABIMU TEJIaMH, YXUIKOCTIMH M Ta3aMH, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JTaHHOE
bu3nYecKoe SBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3MUECKUX SBICHUM B OKPYKAIOIIEM
Mupe (B TOM yucie (puanueckue SIBJICHUS B MPUPOJC: MPUMEPHI JIBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMH B KHUBOW W HEKHMBOUW MPUPOJE, NEUCTBUE CUI TIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKWBOM OpraHu3M, IJIaBaHWE PBIO, phIUary B TeJie YeIoBeKa), MPU TOM IIEPEBOINUTh
MPaKTHYECKYIO 3a1a4y B yUeOHYIO, BBIJICIIATh CYIIECTBEHHbBIE CBOMCTBA (IIPHU3HAKH )
(U3NYECKUX SBJICHHUI;

OMUCHIBATh M3YyUYCHHBIC CBOMCTBA TeNl W (PU3NUECKUE SBJICHUS, UCIIOIb3YS
(bu3nYeCKUe BEIMUUHBI (Macca, 00bEM, IITIOTHOCTD BEIIECTBA, BPEMS, Ty Th, CPEIHSIS
CKOpPOCTh, CHJIa YNPYrOCTH, CUJA TSHKECTH, BEC Teja, Cujia TPEHWS, JaBJICHUE
TBEPJIOTO TEJa, TABJIICHUE CTOJI0a KUJIKOCTH, BRITAJIKUBAIOIIAS CHUJIa, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((UIIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKAsl U TTOTEHIIUAJIbHAS SHEPIusl), MPU ONMKUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
o0O3HAaueHUs W EeAUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTH (POPMYIIHI,
CBSI3bIBAIONIUE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMHU BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Tel, GPU3UUYECKUE SIBJIICHUS U MPOIECCHI, UCTIOIb3YS
MpaBuJIa CIOKEHUS CUII (BJIOJIb OJHOM MpsiMOit), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXAaHUKH,
3aKOH COXpAHEHUS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GbopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOHUTH TPOCThIC (PU3UUSCKUE MOJICIIH PEAbHBIX OOBEKTOB, IPOIECCOB H
SABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, ITPOIIECCOB, SIBICHUMN, MPUMEHATh (PU3HUESCKHIE MOJICTH JIJIs OOBSICHCHHS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/1a4;



OOBSCHATH (PU3NUECKUE SIBICHUS, IPOLIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalldid MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, MW pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4YHCIE TpeOyIOIIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEpHbIX 3HAYECHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIIEICTBEHHBIE CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpOM Ha W3YyYEHHBIC CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MO/IEIIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKyY, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
U GopMyI1, CBSI3bIBAIOIIMX (PU3UUECKUE BEJIMUYHMHBI, 3alUCHIBATh KPATKOE YCIIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOIINE UITH N30BITOYHBIC TAHHBIE,
O00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3aJayd, HCIOJIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMaTUYECKUE MpPeoOpa3oBaHHs U Pacy€Thl, OLICHHWBATH
PEATUCTUYHOCTD IMOJIyYEHHOTO 3HAYeHUs (PU3MUECKON BEJITUYMHBI U ONPEIENAThH
pa3MepHOCTh GU3NIECKON BETUUMHEI, TOJYYSHHOM NP PELICHUH 3a/1a4H;

pacmo3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEIIUTH MPH MTOMOIIH (HU3HUECKUX
METOJIOB, W TMpeajaraTb OPUEHTHPOBOYHBIA CHOCOO pEHIeHUs, B OINHWCAHUU
UCCIIEIOBaHMsI  PAcllO3HaBaTh  MPOBEPSIEMOE  MPEANOJIoXKeHHe  (TUIIOTE3Y),
MHTEPIPETUPOBATH MOJYUYCHHBIN PE3yJIbTaT;

MIPOBOIUTD OTIBITHI MO HAOMIOACHUIO (PU3NYECKHUX SBICHUN UM (HU3HUECKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIIMH,
U3MEHEHHUE CKOPOCTH IIPH B3aUMOJICHCTBUM TEJ, Iepeada JaBICHUs KUAKOCThIO U
ra3oM, IpOSIBICHUE JEHCTBUS aTMOC(EPHOTO JaBJICHUS, JEHCTBUE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATh MPEANOJIOKEHHE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynpTaTax HaOJI0ICHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE H3MEpEHUs (PU3MUYECKUX BEJITUYUH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tella, 00bEM Tela, CUila, TEMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, IaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOMIAs HA MOTPY>KEHHOE B )KUIKOCTH TEJIO,
KO3 (PUIIMEHT MOJE3HOr0 JEHUCTBUS TMPOCTBIX MEXAHU3MOB) C HMCIHOJIb30BAaHUEM
aHAJIOTOBBIX M MHU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEPEHUS,
¢bukcHpoBaTh MOKa3aHus MPUOOPOB, HAXOAUTH 3HAUCHHE N3MEPSEMON BETMUUHBI C
MIOMOIIBIO YCPEAHEHUS PE3YIbTATOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHU;

IPOBOJNUTH HECIIOXKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEM
¢u3nyecKux BETUYMH (3aBUCHMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tejaa OT
BPEMEHM [JBWKEHHS Teja, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJIEHUs1, KaueCcTBa 00pabOTKM MOBEPXHOCTEHN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUIOIIAAM CONPUKOCHOBEHHMS TE€J, CHJIbI YIPYTOCTH OT YIJIMHEHHUS MPY>KUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpYyXEHHOM YacTH Tela U OT IUIOTHOCTH
KHUAKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIIyOWHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TEJ, YCIOBUI paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO € yuuTesneM (OpMyJIHpoBaTh 3aJady M THUIOTE3y HCCIEI0BaHU,
CaMOCTOATEJbHO  IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJb30BAHHUEM HHCTPYKLHH, MPEACTABIAThH
IOJIyYEHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUJAE TaOIULl U TpaUKOB,
OLIEHUBATh MOTPEIIHOCTH, JAEJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIIEAOBAHNUS;

coOMoaTh IMpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh IPUHIUIBI IEUCTBUS TPUOOPOB U TEXHUYECKUX YCTPOICTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABUKHBIN
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTB;

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 TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IMPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1ay;

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
HNuTepHeTe, caMOCTOSTENIbHO (QOpMyNHpysl TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCS 3HAHUM W MYyTEM CPaBHEHHUS PA3JIMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIMIO0, KOTOpas SBJISIETCS MPOTUBOPEYMBOM WJIM  MOXET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-NOMYJSPHYIO
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 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COAEpPIKAHHs, B TOM UHUCIE



myOJUYHO JeNaTh KpaTKUE COOONICHHS O Pe3yJIbTaTax MPOEKTOB WIN YYCOHBIX
WCCIICIOBAHNUM, NPU 3TOM TIPAMOTHO MCIIOJIb30BATh W3YYCHHBIM MOHSITUWHBIN
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 koHity oOyuenus ¢ 8 knacce npeIMeTHbIE Pe3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONIUXCSl YMEHUI:

UCIIOJIB30BaTh MOHATUSA (Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKUE U
aMmopdHbIe Tela, HACHIIECHHBIA M HEHACHIIIEHHBIA Map, CHOCOObI WM3MEHEHMS
BHYTPEHHEW JHEpPruM, »JJIEMEHTAPHBIA DSIIEKTPUYECKUN 3apsij, IPOBOJAHUKH,
MOJIYNIPOBOJHUKH, JUAIEKTPUKHU, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE MOJIf, ONTHYECKas CHUCTeMa) M CHUMBOJIMUECKUN S3bIK (DU3UKU TpHU
pelIeHrnr YYeOHBIX U MTPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE paclIupeHue (CkaTue), TErIoBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBAHUE, KAWUISIPHBIC SBIICHUS,
UCTapeHue, KOHACHCAIUs, IUIaBJICHUE, KPUCTAILTU3AIMS, KUIIEHHUE, CIOCOObI
Teronepeaayu (TErmIonpoOBOIHOCTb, KOHBEKIIUS, U3yUYCHHE), TEIJIOBBIE TTOTEPH,
AJIEKTpU3AIUs TEJI, B3aUMOJICUCTBUE 3apsoB, ACHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICHCTBUE MAarHUTOB, JEHCTBHE MAarHUTHOIO TOJIS Ha
MPOBOJAHUK C TOKOM) IO ONMHUCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE U3YYEHHBIX (PU3UUYECKUX SIBJICHUI B OKPY>KaIOIIEM
Mupe (B TOoM uuciie (U3MYECKUEe SBICHUS B MPUPOJE: TMOBEPXHOCTHBIE U
KaWUISIPHBIE SIBJICHUS B MPUPOJAE, KPUCTAUIBI B Mpupone, uzinydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
AIICKTPUYECKUE SIBJIEHUS B aTMocdepe, JJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE MoJje 3eMiH, Apeid MoITHCOB, POJib MArHUTHOTO TMOJIS IS KU3HU Ha
3emie, MOJAPHOE CHUSHHE), MPU ITOM MEPEBOAUTH MNPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DM3HUECKUX SBJICHHUIA,

OMKCHIBATh WU3YyUYEHHBIE CBOWCTBA TeNl W (HU3UYECKUE SIBIICHUS, UCIOJb3YS
dbuznyecKke BEIMUYUHBI (TEMIIepaTypa, BHYTPEHHSIS SJHEPT U, KOJTUYECTBO TEIIOTHI,
pabota raza, ynenbHas TEIJIOEMKOCTh BEIIECTBA, YIEIbHAas TEIUIOTA IUIABJICHMS,
yaelbHas TeIJIoTa MapooO0pa3oBaHus, yHelbHAs TEIJIOTa CropaHus TOILUIMBA,
KOO (PUIIMEHT TONEe3HOTO JEWCTBHSI TEIJIOBOM MAIIWHBI, OTHOCHUTEIbHAsS
BJIQXHOCTh BO3/yXa, DJEKTPUYECKHM 3apsif, CuUJla TOKa, DJIJIEKTPUUECKOe



HalpspKeHUE, CONpoTHBIEHUE MpoBoAHUKa, D/IC B 1iemu MOCTOSHHOrO TOKa,
IEKTPUYECKOE VYACIBHOE COMPOTHBJICHUE BEIIECTBA, paboTa W 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 BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXpaHEHHUsI AJIEKTPUUECKOTOo 3apsijia, 3aKOH
KysioHa, pUHIUIT CyNEepIIO3UIIUM SJIEKTPUUYECKUX MOJIeH, 3akoH Oma 1JIsl yyacTKa
uenu, npasuia Kupxroda, 3akon Oma s nonHoi uenw, 3akoH [xoyns-Jlenna,
3aKOH COXpaHEHHUs PHEPruH, MPU ATOM pa3IudaTh CIOBECHYIO (DOPMYITUPOBKY
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 peliarh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOIO OIICHUBAaHUS
XapaKTePHbIX 3HAYCHUN (PU3MUECKUX BEJMYMH, IIPU ITOM BHIOMPATH aJE€KBATHYIO
(U3UYECKYIO MOJICIb, BBISBIISITh MPHUYMHHO-CIICICTBEHHBIC CBS3U 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, WUCIMOJb30BaTh CIPABOYHbIC JaHHBIE, IPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aja4, MTPOBOJIUTH
MaTeMaTHYCCKHEe IIpeoOpa3oBaHUsl W Pacy€Thl, OICHUBATh 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;



IPOBOAUTH OMBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN WIH (PUIUIECKIX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IMpoliecca OCThIBaHHUs (HarpeBaHusi) INpU
U3IYyYEHUH OT I[BETa M3JIydarolled (MOIJIOMIAoIIEei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUs1 BOJbl OT TEMIIEPATyphbl >KUAKOCTH M IUIOAAM €€ MOBEPXHOCTH,
AIIEKTpU3ALUS TeNl M B3aUMOJCHCTBHE AIIEKTPUUECKUX 3apsiiOB, B3aUMOJEHUCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIH3alisi MATHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO MOJIA Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (JOPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXHBIX — pe3ysibTaTaX  HaONIOACHUM,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpymOBaHWS,
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 (3aBUCMMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIAKICHHMSI, UCCIIeI0BAaHUE SIBJICHUS TEIII000MEHa ITPU CMEILIMBAHUU XOJIOJHON 1
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
MOJTyYEeHHBIC 3aBUCHUMOCTH (PU3NYECKUX BEIMYMH B BUJAEC TaOmWIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOMI0aTh MpaBmiia Oe30macHOro Tpylaa 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 M TEXHUKE, NPUMEHEHUE IOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,



AIIEKTPOJBUraTENb IOCTOSIHHOTO TOKA), WCIOJb3ysl 3HAaHUA O CBOMCTBax
busznyecKkux 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
TEXHOJIOIMUYECKUX MPOIIECCOB IIPH PEIIEHNUN YUYEOHO-IIPAKTUUECKUX 3a7ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
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 NPH BBIMOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-NOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
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
pacnpenenarb OOS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBINOJHEHUEM IUIaHAa JACUCTBUH U KOPPEKTUPOBATh €ro,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJ B 1€ATEIBHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISISL TOTOBHOCTh  pa3pellarh
KOH(DIJIUKTBHI.

K koH11y oOyuenus ¢ 9 knacce npeIMEeTHbIE PE3yJIbTAThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCITOJIB30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U IMEPErpy3KH, LIEHTP TAKECTHU, MEXaHUUYECKUE BOJHBI,
3BYK, MH(Pa3BYyK M YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTTEHOBCKOE



U3JIy4YEHHE, [IKaJIa 3JEKTPOMAarHUTHBIX BOJIH, HCTOYHUKH CBETA, OJM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKAaHUSl M IMOTJOIIeHus, 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, nHTepdepeHuuss U audpakiuus BOIH), IPSIMOJIMHENHOE PACIPOCTPAHEHUE,
OTpa)XKEHHE M IPEJIOMIICHUE CBETAa, IIOJHOE BHYTPEHHEE OTpPaXXCHUE 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, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPadUOJIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbII paguMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
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
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBasi  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpPEHHE, CHJIa TPEHMSI, CUJIa YIIPYTOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOAHOTO
NaJIeHus], BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENa, UMIYJIbC TEIA, 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 0003HAYEHUSI U €UHMIIBI (PU3NYECKUX BETMUYMH, HAXOAUTh (POPMYIIbI,



CBSI3BIBAIONIUE TAHHYIO0 (DU3UYECKYIO BETUYHHY C IPYTUMH BETUIMHAMU, CTPOUTH
rpauKy U3y4EeHHBIX 3aBUCUMOCTEHN (PM3HUECKUX BEITNINH;

XapaKTEePU30BaTh CBOUCTBA TeJI, PU3NUCCKUE SIBJICHUS U MTPOTIECCHI, UCTIONB3YS
3aKOH COXpaHCHHMsI OSHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TMPUHITUI
CYIIEPTIO3HIINU CHJI, IPUHITUI OTHOCUTENbHOCTH | anmies, 3akoHbl HproTOHA, 3aK0H
COXpaHEHUS] MMITYJIbCa, TEOPEMY O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyn, 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 (DU3UIECKHE MOJACIH PEaThbHBIX OOBEKTOB, MPOIECCOB M SBICHUH,
BEIICNIATh 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
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYUMHHO-CIICICTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKACHUW K3 2—3 IIaroB ¢ OMOpPOM HA W3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH,

YBEPEHHO peliaTh pacu€THHIC 3a/laud M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MO/IEIb, 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
JAaHHBIC, TPUMEHSATH METO/IbI aHATIM3a Pa3MEPHOCTEH, UCTI0JIb30BaTh rpadudecKue
METO/Ibl PEIICHHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMUCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (PU3NYECKON BEITUYMHBI H
OTPENCIATh PAa3MEPHOCTh (PU3NYECKOW BEIMYMHBI, MMOJIYYEHHOW MPH pEHICHUU
3a/a4H;

pacno3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIINTh MPU TOMOITH (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIM CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMsI  PACIO3HABATh  MPOBEpsIeMOE  MPEANoJoXKeHHe  (TUIOTeE3y),
OIICHMBATh NMPABHJILHOCTH MOPSIKA IPOBEICHUS UCCIICIOBAHNS, MHTEPIPETUPOBATh
MOJIYYCHHBIN PE3yNbTaT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHHs YHEPTHUH,
3aKOHA COXpaHEHHS HMITYJIbCa, JCHCTBHE 3aKOHAa bepHYIM M BO3HMKHOBEHHE



NOIBEMHOM CHJIBI KpbUIA, 3aBUCHMOCTH IMEpHOJa KOJeOaHWN MPYKUHHOTO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KOJIeOaHMi, MPSMOJIMHEITHOE pacpOoCTpaHEHHE CBETA, pa3lioKeHUue Oesoro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300pa)K€HUsI B IJIOCKOM 3€pKajie 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 o0OpyAoBaHUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesiss
CpellHEe 3HaYEHUE U3MEPSIEMOU BETMUMHBI U ONIPEIENSs HOTPEIIHOCTh PE3YIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BHIOOP CI1OCO0A M3MEpEHUs (U3MEPUTEIHHOTO
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 M MOIIHOCTb, YacTOTa M NEPUOJ KOJeOaHUl 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
U3MEpPEHHUsI, CAMOCTOSITEIBHO  COOMpPAaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHUE BEJIMYMHBI U aHAJIM3UPOBATH IOJYYEHHBIE PE3yJbTaThl,
OLICHMBAs MOTPEIIHOCTD PE3YJIBTATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (pU3MUECKUX
BEJMYMH (3aBUCUMOCTh IIYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM JIB)KEHHU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOIO JABJICHUS, MEpuojJia KoJieOaHMM MaTeMaTHYeCKOro MasiTHUKa OT
JUIMHBl HWUTHU, OIpeleJIeHHE YCKOPEHUs CBOOOJHOIO TaJeHHUs, HCCIEIOBaHUE
WU3MEHEHUS! BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpa)XEHUs CBETA OT yIJIa NaJeHus, yIiia IPeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIeIOBAHNUE TPEKOB: U3MEPEHUE SHEPTUU YACTHUII 10 TOPMO3ZHOMY MYyTH
(mo dororpadusim)): COBMECTHO ¢ yunTesneM (PopMyIUpOBaThH 3a/1ady W TUIIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIEHO
coOupaTh  JIKCINEPUMEHTAIbHYIO  YCTAHOBKY, MPEACTaBIATH  IOJTYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BHUJE TaOIuIl U rpaduKOB, OICHUBATH
NOTPEUIHOCTH, AEJIaTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEIOBaHUS;

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



XapaKTepu30BaTh MPUHLIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKIX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA UX OMHUCAHUS (B TOM YHCIIE:
CIUAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03MMETp, KaMmepa BuiibcoHa), MCIONIb3ysh 3HAHUS O CBOMCTBax
buznyeckux  SABICHUM W HEoOXonuMmble  (U3MYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX IPOLECCOB IIpHU
pelIieHnn Yy4eOHO-NPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paXeHU B IJIOCKOM 3€pKajie U coOMparoIien JuH3e;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IOBEACHUSA 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 NPH BBIMOJTHEHUM YYEOHBIX 33JaHUN HAyYHO-NOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJIb30BaTh M3YYCHHBINM IOHATUMHBIA amnmapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne Kosun4yecTBo 4acos JIeKTPOHHBbIE
HaunmenoBanmue
n (undposbie)
pa3/1esioB U TeM Kontpoabnsl | IIpakTuueckn
/ Bcero o0pa3oBaTe/ibHbIE
NMPOrpaMmblI € padoThl e padoThlI
n pecypchl
Pa3nen 1. ®usuka u eé pojib B NO3HAHMH OKPY/KAKIIET0 MUpa
11 ®dusuka — Hayka o 5 https://m.edsoo.ru/HOJ7Q3
' PUPOJIC L4A
https://m.edsoo.ru/E7TD7TW
1.2 | ®dusnyeckre BEIMIHHBI 4 3 DSARLEE500. M
0P8I
13 EcrecTBeHHO-Hay4YHBIN ) 1 https://m.edsoo.ru/I3T2J11
’ METOJI [T03HAHUS 7B
Hroro no pazneny 8
Pa3nes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
https://m.edsoo.ru/A6DSE
2.1 | Crpoenue BeriecTBa 2 1 YT6C
J{BrxeHue n
. https://m.edsoo.ru/M2X0ON
2.2 | B3aMMOJEHCTBHE 4 2 011G
YaCTHIl BEIIeCTBa
)3 ArperatHble | https://m.edsoo.ru/Y4X3S
’ COCTOSTHHSI BELIECTBA 0J4S
Uroro no pazgeny 7

Pasznen 3. /IBuskeHue U B3aUMoO/IeiicTBHE Tel



https://m.edsoo.ru/H0J7Q3L4A
https://m.edsoo.ru/H0J7Q3L4A
https://m.edsoo.ru/E7D7W0P8I
https://m.edsoo.ru/E7D7W0P8I
https://m.edsoo.ru/I3T2J1I7B
https://m.edsoo.ru/I3T2J1I7B
https://m.edsoo.ru/A6D8E2T6C
https://m.edsoo.ru/A6D8E2T6C
https://m.edsoo.ru/M2X0N0J1G
https://m.edsoo.ru/M2X0N0J1G
https://m.edsoo.ru/Y4X3S0J4S
https://m.edsoo.ru/Y4X3S0J4S

Mexanuueckoe

https://m.edsoo.ru/Y9L1U

3.1 10
JIBUKCHUE 3SO0E
Hueprus, Macca, https://m.edsoo.ru/H2A7C
MJIOTHOCTh 2N6X
https://m.edsoo.ru/R§V2K
3.3 | Cuna. Bugsl cun 15 1 ps://m.edso0.ru
7W3
Hroro no pasneny 34

Pa3znea 4. laBjienne TBEPAbI

X TeJl, JKHAKOCTEeH U ra3oB

Hasnenue. [lepenaua
JaBJICHUS TBEPABIMU

https://m.edsoo.ru/X1M8E

4.1 5
TEJIaMH, )KUIKOCTIMHU U 1Q6T
razamu
https://m.edsoo.ru/G709J4
4.2 | JlaBiaeHWE KUJIKOCTH 6 U O[;i/ 1L.EES00U
ATtMocdepHoe https://m.edsoo.ru/HSY0Q
43 5
JIaBJICHUE oulv
JlelicTBHE KUJIKOCTH U
N https://m.edsoo.ru/RSP8A
4.4 | rasza Ha Orpy>KEHHOE B 12 1
3GIT
HHUX TEJ0
Uroro no pazgeny 28
Pa3nes 5. PaGora 1 MOIIHOCTB. DHepIrus
https://m.edsoo.ru/T9AOE

5.1 | Pabora ¥ MOLLIHOCTB

6

SE6I



https://m.edsoo.ru/Y9L1U3S0E
https://m.edsoo.ru/Y9L1U3S0E
https://m.edsoo.ru/H2A7C2N6X
https://m.edsoo.ru/H2A7C2N6X
https://m.edsoo.ru/R8V2K7W3Q
https://m.edsoo.ru/R8V2K7W3Q
https://m.edsoo.ru/X1M8E1Q6T
https://m.edsoo.ru/X1M8E1Q6T
https://m.edsoo.ru/G7O9J4U0W
https://m.edsoo.ru/G7O9J4U0W
https://m.edsoo.ru/H5Y0Q0U1V
https://m.edsoo.ru/H5Y0Q0U1V
https://m.edsoo.ru/R5P8A3G1T
https://m.edsoo.ru/R5P8A3G1T
https://m.edsoo.ru/T9A0E5E6I
https://m.edsoo.ru/T9A0E5E6I

https://m.edsoo.ru/FOL1IM

5.2 | IIpocTbie MEXaHU3MBI 8 2 IN1O
Mexanudeckas https://m.edso0.ru/O1K2G
53 5 1
JHEpPrus 4B8D
Uroro no pazgeny 19
Pasnen 6. [loBTOpuTE 1bHO-00001IAK0IINIT MOYJIb
IToBTOpHUTENBHO- https://m.edsoo.ru/V8C1J3
6.1 . 6
0000maroImMit MOIyIh J9D
Hroro no pazneny 6
BIIEE KOJIMYECTB
OB 0 CTBO 102 23

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/F0L1M1N1O
https://m.edsoo.ru/F0L1M1N1O
https://m.edsoo.ru/O1K2G4B8D
https://m.edsoo.ru/O1K2G4B8D
https://m.edsoo.ru/V8C1J3J9D
https://m.edsoo.ru/V8C1J3J9D

8 KVIACC

Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n | HaummeHoBaHme pa3jiesioB (undposbie)
KoHnTpoabn IIpakTHyeck
/ U TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl
1| pecypchl
Pa3nen 1. TerioBble siBjeHUs
1. CrtpoeHnue u CBOMCTBA 6 https://m.edsoo.ru/R5N5
1 BEIIECTBA U4VvisS
1. https://m.edsoo.ru/V7X1
) TeruoBbie MPOIECCHI 33 1 6.5 TSA3K
Uroro no pazueny 39
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DIIEKTPUUYECKHE 3apsibl.
2. 3 p P 9 ) https://m.edsoo.ru/T2T2
| apH)KCHHf)Ie Tena v ux MIVOL
B3aUMO/ICUCTBUS -
2. ITocTossHHBIM https://m.edsoo.ru/M0O7
. 31 1 10
2 DJIEKTPUUIECKUH TOK L1T9K
2. https://m.edsoo.ru/B7E6S
MarsurHsbI€e SIBIECHUS 11 2 4 DS HILECS00.IL
3 0Q2U
2. DJIeKTpOMarHuTHas 7 | | https://m.edsoo.ru/USR8
4 WHIYKIUS Q3F20
Hroro no paszneny 58

Pa3nea 3. [loBTOpuTe1bHO-0000 1AM MOYJIb

3. [ToBTOpUTENBHO-

00001101 MOTYITh

5

https://m.edsoo.ru/R3H6
L8KS5U



https://m.edsoo.ru/R5N5U4V1S
https://m.edsoo.ru/R5N5U4V1S
https://m.edsoo.ru/V7X1T5A3K
https://m.edsoo.ru/V7X1T5A3K
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/T2T2M1V9L
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/M0O7L1T9K
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/B7E6S0Q2U
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/U5R8Q3F2O
https://m.edsoo.ru/R3H6L8K5U
https://m.edsoo.ru/R3H6L8K5U

Wroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102

22.5




9 KJIACC

Ne KounyecTBO 4acoB DJIeKTPOHHbIE
n | HaummeHoBaHme pa3jiesioB (undposbie)
KoHnTpoabn IIpakTHyeck
/ U TeM NPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
ble padoThI ue padoTbl

n pecypcebl

Pa3znen 1. MexaHuuecKkHe siBJeHHS
1. MexaHnueckoe IBUKCHHE 30 1 4 https://m.edsoo.ru/DON2
1 U CIIOCOOBI €0 OIMCAHUS Y5UOF
1. BaanMoneHCTBIe T 13 4 https://m.edsoo.ru/ISISA8
) )i E8B
1. 3AKOHEL COXDAHCHIS 15 1 ) https://m.edsoo.ru/W6Q6
3 p ZONIW

Hroro no pazneny 63

Pa3znen 2. MexaHnuyeckHe KoJ1e0aHus H BOJHBI
2. https://m.edsoo.ru/T1A1
) MexaHndeckue KojieOaHus 8 3.5 X3USA
2. MexaHudeckue BOJIHEL https://m.edsoo.ru/E9L90O

10 3

2 3BYyK 8QIR

Hroro no paszneny 18

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJHBI

DJIEKTPOMArHuTHOE MOJIE U
SJICKTPOMArduTHBIC BOJIHBI

https://m.edsoo.ru/COP5R
OWIN



https://m.edsoo.ru/D0N2Y5U0F
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https://m.edsoo.ru/C0P5R0W1N

Wroro no pazneny 6
Pasznen 4. CBeToBbIC ABJICHUSA
4. 3aKOHBI PacIpOCTPaHEHUSI 2 https://m.edsoo.ru/W2A8
1 cBETa R2FOM
4. JINH3EI ¥ OITHYECKHE 6 https://m.edsoo.ru/HOK 5
2 npuOopbI L8HS5R
Pazsnoxxenue Oenoro csera 5 https://m.edsoo.ru/N9E71
3 B CIIEKTP 7K9Y
Hroro no pazneny 16
Pa3gen 5. KBaHTOBLIE SIBJIEHUS
Hcnyckanue u
5. Y 4 https://m.edsoo.ru/W3L4
) MIOTJIOIIIEHHE CBETA 73B87
aTOMOM £0204
5. C 5 https://m.edsoo.ru/R509
) TPOEHUE aTOMHOTIO s/1pa MOFSG
5. q U 7 https://m.edsoo.ru/Q7A8
3 JIEPHBIC PEaKIl ELOSC
Hroro no paszneny 16
Paspnen 6. [loBTopuTe1bHO-00001IAK01IIMIT MOAYJIb
MexaHuueckue IBICHUS
6. ( 6 https://m.edsoo.ru/G4Y7
) HOBTopHTem:Ho- VSBOM
00001101 MOTYIIB)



https://m.edsoo.ru/W2A8R2F9M
https://m.edsoo.ru/W2A8R2F9M
https://m.edsoo.ru/H0K5L8H5R
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https://m.edsoo.ru/W3L4Z8B8Z
https://m.edsoo.ru/W3L4Z8B8Z
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https://m.edsoo.ru/Q7A8E1O8Q
https://m.edsoo.ru/Q7A8E1O8Q
https://m.edsoo.ru/G4Y7V8B0M
https://m.edsoo.ru/G4Y7V8B0M

TernoBwie SBICHUS
6. https://m.edsoo.ru/P911U
) (TOBTOPUTENBHO- 3 AL7P
00001IaroINI MOJTYJIb)
DNIeKTpOMarHuTHBIE
6. ( 3 1 https://m.edsoo.ru/O7F1
3 SIBJICHUSA HOBuTopHTeﬂbHo- M3J40
0000mATOITIIT MOTYITH)
CBETOBEIE SIBJICHUS
6. ( | | https://m.edsoo.ru/H7Y3
4 HOBTOpI/ITCJII:HO- LSF4H
0000IATOITIIT MOTYITh)
6. IToBTOpUTENBHO- 4 https://m.edsoo.ru/D9J5
5 00001t MOIyIh WO0B5U
Hroro no pazgeny 17
OBIIEE KOJIMYECTBO
1 136 26.5

YACOB 110 [TPOTPAMME
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MPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KIIACC

Koa nposepsiemoro
pe3yabrara

1.1

IIpoBepsiemble MpeaMeTHBIE Pe3yJIbTAThl OCBOEHHSI OCHOBHOI 00pa30BaTeIbHO MPOrpaMMbl
OCHOBHOT0 00111eT0 06pa30BaHus

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

1.2

pa3auyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JaHHOE
buznueckoe siBIEeHNE

1.3

pacrio3HaBaTh MPOsBICHNUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOLIEM MUpPE, B TOM YHCie PU3NUECKUe
ABJIEHUSI B TPUPOJIE, IPU 3TOM NEPEBOIAUTH NMPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIJENATH CYIIECTBEHHBIE
cBOICcTBa (MpU3HAKK) PU3NYECKUX SBICHUI

1.4

OINHKCBHIBATh HM3Y4YCHHbIE CBOWCTBA Tel M (DU3MUYECKHE SBJICHUS, WUCHOIb3ysd (U3NYECKHE BEIUYMHBI, MPU
OINKCAaHUM MPABUIIBHO TPAKTOBATh (PM3NUECKUN CMBICT UCHOJIb3yEMBIX BEJIMUYUH, UX 0003HAYEHUS U €IUHUIIBI
(bu3nYeCKuX BEIUYMH, HAXOIUTh (OPMYJbI, CBS3bIBAIOUINE JTaHHYIO (U3MUYECKYIO0 BEJIMYMHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH IpaUKU U3yYEHHBIX 3aBUCUMOCTEN (PHU3HUECKUX BEJIUYUH

1.5

XapaKTEpHU30BaATh CBOMCTBA TCI, q)HSquCKHe SABJICHUS U MPOLECCHI, UCITOJIB3YA N3YUCHHBIC 3aKOHEBI, IIPHU 3TOM
AaBaTh CJIOBCCHYIO (I)OpMyJ'II/IPOBKy 3aKOHA U 3aluCbIBATh €ro MAaTCMATHYCCKOC BBIPAKCHUC

1.6

00BSACHATH (PM3HUECKUE SBIICHUS, TIPOIIECCH U CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE CUTYaIlMi MPAKTUKO-
OPUCHTHUPOBAHHOI'O XapaKTCpa: BBIABJIATH IMPUUIUMHHO-CICACTBCHHBIC CBA3HU, CTPOUTH 06'LSICH6HI/I€ ml-2
JIOTUYECKHX IIaroB ¢ Oomopoi Ha 1 — 2 M3y4EeHHBIX CBOMCTBA (M3UUYCCKUX SBICHUHN, PU3MUECKUX 3aKOHA HIIH
3aKOHOMEPHOCTH




1.7

pemiate pacy€THble 3a1ayd B 1 — 2 nelCTBUSA, UCIONb3Ys 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PU3NYECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBUA 3aJaud 3alUChIBaTh KPATKOE YCJIOBHE, MOJACTABIATH (PU3UUECKHE
BEJIMYMHBI B (DOPMYJIBI U MPOBOAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC JAaHHbIC, HEOOXOIUMBIE ISl PELICHUS
3aJa4, OLICHUBATh PEATUCTUYHOCTh MOJYYCHHON (PU3UUYECKOI BETUUMHBI

1.8

pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOYHO pPEIIUTh HpPU IMOMOIIM (PU3MYECKHX METOJOB, B ONHCAHUHU
UCCJIEIOBaHMS BBIICNATH IMPOBEPSIEMOE NPEANOIOKEHUE (TUIOTE3y), pas3iinyaTb M HUHTEPIPETUPOBATH
HOJIy4EeHHBIH pe3yibTaT, HAXOAUTh OLIMOKU B XO/I€ OIBITA, JIeJIaTh BBIBOJIBI 10 €I0 pe3ysibTaTaM

1.9

MPOBOAUTH OMBITHl MO HAOMIOJEHUIO (GU3NYECKUX SBICHUN MU (PU3UUYECKHX CBOMCTB Tel: (popMynupoBarth
IIpOBEpsieMble NPEANOI0KEHUS, cOOUpaTh YCTAaHOBKY W3 IPEJIOKEHHOIO O0OpYyIOBaHUS, 3alUCHIBATh XO[
OTIBITa U POPMYIIUPOBATH BHIBOJIBI

1.10

BBIMIOJHATH MpsIMble M3MEPEHHUS C HCIOJIb30BAHUEM aAHAIOTOBBIX M HUGPOBBIX HPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHON aOCONMIOTHON MOTPEITHOCTA U3MEPEHHM

MMPOBOAUTH UCCIICAOBAHNUEC 3aBUCUMOCTHU OIHOM (I)PBPI‘IGCKOﬁ BCIIMYUHEBI OT )Iperﬁ C UCIIOJIb30BAHUEM IIPAMBIX
H3MepeHHI>i, Y4aCTBOBATh B INJIIAHUPOBAHUU yqe6H0ro HUCCICa0BaHUsd, CO6I/IpaTB YCTAHOBKY H BBIIIOJHATDH
HU3MCEPCHU, CJICAYA NPCAIIOKCHHOMY IIJIAHY, (I)I/IKCI/IpOBaTB PE3YJIbTATHL HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (1)I/I3I/ILIGCKI/IX
BCJIIMYHMH B BUJC ITPEIIOKCHHBIX Ta6J'II/ILI u Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICIOBAHUA

1.12

MNpOBOAUTL KOCBCHHBIC H3MCPCHUA (I)I/ISI/I‘-IGCKI/IX BCJIIMYHH, CJCAYyA HpCHHO)KeHHOﬁ HHCTPYKIUU: TIpH
BBITTIOJTHCHHUH I/I3MepeHI/II71 CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BbIUYUCIIATH 3HAYCHUC HCKOMOM
BCIIMYHUHBI

1.13

co0JIr01aTh MpaBHiia TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYI0BAHUEM

1.14

yKa3bIBaTh MPUHITUIIBI ACHCTBHS MPHOOPOB M TEXHUUYECKUX YCTPOMCTB, XapaKTEePU30BaTh PUHIIHITEI JEHCTBUS
U3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOHCTB C TIOMOIIBIO MX OMHCAHUS, UCIOIB3YsS 3HAHUS O CBOMCTBax
du3nuecKkux sSBICHUI U HEOOXOMMbIe (PU3UYECKHE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOJUTH MPUMEPHI (HAXOAUTh WH(AOPMAIIMIO O TPHUMEpax) MPAKTHUYECKOTO HCIIOIB30BAHMS (DU3HMUCCKUX
3HAaHUW B TOBCEJHEBHOW >KM3HM [UIsl oOecmedeHuss O€30MacHOCTH MHpHU OOpalieHHMH ¢ mOpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHMs 3[I0POBbS U COOJIIOJIEHUS HOPM JKOJIOTMYECKOTO IMOBEACHUS B
OKpYy>Karolleu cpene

1.16

OCYIIECTBIISITH OTOOP MCTOYHHKOB MH(pOpPMAIUN B ceTH MHTEpHET B COOTBETCTBUU C 33/IaHHBIM TTOUCKOBBIM
3alpoCOM, HAa OCHOBE HMEIONIMXCS 3HAHUW M MyTEM CPABHEHHUS Pa3JIMYHBIX HCTOYHHUKOB BBIJICISATH
uH(pOpMaIIKIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOMIIN MOKET ObITh HETOCTOBEPHOI

1.17

UCMOJIb30BaTh IPU BBIIOJHEHUM Y4YEOHBIX 3aJaHUi HayYHOIOMYJIAPHYIO JIUTEpaTypy (PU3HYECKOro
COJIEp)KaHusl, CIPABOYHBIE MaTepHaibl, pecypchl ceTu HMHTepHeT, BinaneTb NpUEMaMM KOHCIIEKTUPOBAHUS
TEKCTa, mpeoOpa3oBaHus HHPOPMAITUK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

c03/1aBaTh COOCTBEHHbIE KPAaTKHE MMCbMEHHBIE U YCTHBIE COOOIIIEHUS HA OCHOBE 2 — 3 UCTOYHUKOB MH(OpMaLuu
(GU3MUecKoro cofiepkaHus, B TOM YUCIIe MyOIUYHO JeNlaTh KPaTKHe COOOIEHHs O pe3yabTaTax MPOEeKTOB WM
y4eOHBIX UCCIIEI0BAaHHM, TIPU 3TOM IPaMOTHO UCIOIb30BaTh U3yUEHHBIN MOHATUHHBINA anmnapar Kypca Gpu3mkH,
COIPOBOKAATh BBICTYIIJIEHUE NPE3EHTALUEN

1.19

IIPY BBIIIOJTHEHUH YYE€OHBIX POEKTOB U UCCIIEOBAHUM pacrpeensiTh 003aHHOCTH B IPYIIE B COOTBETCTBUHU C
MIOCTaBJIIEHHBIMU 33/1a4aMH, CJIEIUTh 3a BBHIIOJHEHUEM IIJIaHa JAEUCTBUIM, aJleKBaTHO OLICHWBATh COOCTBEHHBII
BKJIAJ B JEATEIBbHOCTb TIPYIIBI, BBICTPAMBaTh KOMMYHUKAaTUBHOE B3aUMOJEHCTBHUE, YYHUTBIBAsi MHEHUE
OKPY’KaOIIUX

8 KUIACC

Kon
NpoBepsieMoro
pe3yjabTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOI 00pa30oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'O

0o01ero oopazoBaHus

HCIIOJBb30BaTh IOHATHA




1.2

pa3invaThb ABJICHUA 110 ONMCAHWUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINUX JAHHOC
(1)I/I3I/IIICCKOC SABJICHUC

1.3

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM 4YHUCIe (PU3UIECKUE
SBJICHUS B TPHPOJIE, NMPH STOM IEPEBOJIUTH INMPAKTHUECKYIO 3a/adyy B Y4eOHYIO, BBIJICNATH CYIIECTBEHHBIC
CBO¥iCTBA (MTPU3HAKH) (PU3NUECKUX SIBICHHUM

1.4

OTMCHIBATH U3yYCHHBIE CBOWCTBA TEM U (PH3UYECKUE SIBJICHHS, UCTIONb3YS (PU3NUECKUE BETMUNHBI, IPU ONHCAHUT
NPaBUIBHO TPAKTOBATh (PM3UYECKUN CMBICI UCIIONB3YEMBIX BEIHMYWH, 0003HAUYECHUS M CAMHUIBI (HU3NIECKUX
BEJIMYMH, HAXOIUTH ()OPMYIIBI, CBSA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETHUNHY C APYTUMH BETHYMHAMHU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NIECKUX BEITHUNH

1.5

XapaKTCpUu30BaATb CBOICTBa TCII, (1)I/ISI/I‘IGCKI/IC SIBJICHUSI W MPOLECChI, UCIIOJIb3Ys U3YUCHHBIC 3dKOHBI, IIPU 3TOM
AaBaTb CJIOBECHYIO Q)OpMyHHpOBKy 3dKOHa 1 3allMCbIBATh €T0 MAaTCMAaTHYCCKOC BbIPAKCHUC

1.6

OOBSICHATh (PU3NYECKHE NpOIecChl W CBOWCTBA T€ld, B TOM 4YHMCI€ U B KOHTEKCTE€ CHUTyallUd NpPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUUYMHHO-CIEACTBEHHBIE CBSI3HM, CTPOUTh OOBscHEeHHEe u3 1 — 2
JIOTUYECKHX IIIaroB € MOMOIIBI0 1 — 2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBJICHHUM, (U3NUYECKUX 3aKOHA WU
3aKOHOMEPHOCTH

1.7

pewiath pacuéTHble 3a7aud B 2 — 3 AEWCTBUS, MCIIONB3Ysl 3aKOHBI M (OPMYJbI, CBS3bIBarOIIUE (PU3NYECKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBMA 33Jaud 3alMCHIBATh KPAaTKOE YCIOBHE, BBIABIATh HEAOCTATOK JAHHBIX
JUIS pellieHusl 3a/1a4uM, BHIOUPATh 3aKOHBI U (POpMyYJIbl, HEOOXOAUMBIE Ui €€ PEeLIeHUs, TPOBOIUTh PAcUéThl U
CPaBHMBATh MOJTYYEHHOE 3HaUeHHE (PU3HUECKON BEIMUUHBI C U3BECTHBIMU JaHHBIMU

1.8

paciio3HaBaThb HpOGJ’IGMLI, KOTOPLIC MOKHO PCUINTH ITPU ITOMOIIA (I)I/IBI/I‘-ICCKI/IX MCTOOB, UCIIOJIB3YS OIIHMCAHUC
HCCJICAOBAaHUs, BBIACIIATE MPOBCPACMOC IIPCATIOIONKCHHUE, OLICHUBATH IMPABUJIIBHOCTL IMOpAAKa NTPOBCACHUA
HCCICa0BaHUs, ACTIATh BBIBOAbI

1.9

IPOBOJUTH OIBITHI MO HAOMIOJCHUIO (PU3UYECKUX SBICHUN WM (PU3MUYECKUX CBOMCTB Tel: (hopMyaupoBaTh
IpoBEpsieMbIe MPEATIOIOKEHHUS, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMSI, OIUCHIBATH X0 OMBITA
U GOpPMYJIHPOBAThH BHIBOJIBI




1.10

BBITIOJHSATH TMPSMbIC H3MEPEHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX MPHOOPOB M JTATYMKOB (PU3UUCCKUX BEIUUHH,
CPaBHHBATh PE3YJIbTATHI U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON OTPEITHOCTH

IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUYECKON BEIMYMHBI OT APYrOW C UCHOJIB30BAHUEM IMPSMBIX
U3MEpEHMil: IJIaHUpPOBaTh HCCJIENIOBaHUE, COOUpaThb YCTAaHOBKY M  BBINOJHATH H3MEpPEHUs, CIeays
peJI0KEHHOMY IUIaHy, GUKCUPOBATh PE3YNIbTaThl IOJYyYEHHOW 3aBUCUMOCTH B BU/I€ Ta0JIUIl U TpapUKOB, AeTaTh
BBIBOJIbI 10 pE3yJIbTaTaM UCCIEAOBAHUS

1.12

IMPOBOAUTH KOCBCHHBIC HN3MCPCHUMA (1)H31/I‘~ICCKI/IX BCJINYHH: IJIAaHUPOBATb HU3MCPCHUA, CO6I/IpaTI)
SKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICIAYs HpGZIJIO)KGHHOfI HUHCTPYKUUHU, U BBIYUCIIATD 3HAYCHUC BCIIMYNHDBL

1.13

coOiroaaTh NpaBuiia TEXHUKU 0€3011acCHOCTU U padoTe ¢ 1abopaTOpHBIM 000PYJOBaHUEM

1.14

XApaKTEpU30BaATb IIPUHIMUIIBI HeﬁCTBHH HN3YUYCHHBIX HpI/I60pOB N TCXHHYCCKHX YCTpOﬁCTB C OHOpOﬁ Ha HX
OIMMCaHUs, UCIIOJIb3YA 3HAHUS O CBOMCTBaX (I)I/I3I/I‘-IeCKI/IX SIBIICHUH U HGO6XOI[I/IMBIG (I)I/I3I/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

1.15

pacmno3HaBaTb MNPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC HpI/I60pI:>I o ¢xX€MaM M CXEMATHYHBIM
PUCYHKaM, COCTABJIATH CXCMbI 3JICKTPHUYCCKUX ueneﬁ C MOCJICOAOBATCIIbHBIM W MapalJICJIbHBIM COCAUHCHHUEM
3JICMCHTOB, pa3jin4yasa yYCJIIOBHBIC 0003HaUYCHHUS JIEMEHTOB QJICKTPHUICCKUX ueneﬁ

1.16

IPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIUIO O TPUMEPaX ) MPaAKTUYECKOTO UCTIONb30BaHUs (U3NYECKUX 3HAHUN
B TIOBCEJHEBHOM XHM3HM Al oOecrieueHus 0€30MacHOCTH MpH OoOpalleHHH ¢ NMpUOOpaMH U TEXHUUYECKHUMHU
YCTPOMCTBaMM, COXPAaHEHUS 3J0POBbS U COOIIOJICHNSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYKaroleil cpene

1.17

OCYIIECTBIISATh TOUCK WH(pOpMAIUK GU3HNIECKOTO COAepKaHusl B ceTh IHTepHeT, Ha OCHOBE UMEIOIINXCSI 3HAHUH
Y TIyTEM CpaBHEHUS JOTOTHUTEIHHBIX HCTOYHUKOB BBIACIATH HHPOPMAIIUIO, KOTOPAs SIBISIETCS] IPOTHBOPEUNBOM
WJTM MOKET OBITh HEIOCTOBEPHOU

1.18

UCIIOJIb30BaTh MIPU BBHIIOJIHEHUH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3NUECKOTO COEPKAHUS,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceTu MHTepHeT; BiageTb NpUEMaMU KOHCIIEKTHMPOBAHMS TEKCTa,
npeoOpa3oBaHus MH(GOPMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYT'YIO




CO31aBaThb COOCTBEHHBIE MMCbMEHHBIE U KpaTKUC€ YCTHBIC COO6I_HCHI/I5{, 06061_[[&5[ I/IH(l)OpMaLII/IIO N3 HECKOJBKUX
HCTOYHHUKOB (1)I/IBI/ILIGCKOFO COACpIKaHUA, B TOM YHCIIC HY6J'II/I‘IHO MIpEACTABIATL PE3YJIbTAThL HpOCKTHOﬁ NI

1.19
HCCJIEI0BATEIbCKOM JACSITEIIBHOCTH, IPH 3TOM TPaMOTHO MCIOJIb30BaTh U3YYCHHBIM MOHATHIHBIN anmapar Kypca
(bU3HKH, COMPOBOXKAATH BRICTYIUICHUE TIPE3EHTAIIUCH
IIPU BBITIOJIHCHUH yYEOHBIX MPOEKTOB M MCCIICIOBAHUM (PU3MYECKUX IPOIECCOB PaCHpeieiaTh 00I3aHHOCTH B
1.20 rpynmne B COOTBETCTBUU C TIIOCTaBICHHBIMH 3aJayaMy, CJEAUTHb 3a BBHINOJHEHHEM IUIaHA JCHCTBUM U
’ KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTh TPYIMIbI, BbICTpauBaTh
KOMMYHHUKaTHBHOE B3aHMOJECHCTBHE, IPOSBIISsA TOTOBHOCTh pa3peniaTb KOH(PIUKTHI
9 KVIACC
Kon . .
IIpoBepsiemble NpeaMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOI 00pa30oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'O
NpoBepsieMoOro
00111er0 00pa3oBaHuA
pe3yjabTara
1.1 WCIIOJIb30BaTh U3YYECHHBIE TOHATHS
12 pasnuyaTh SBJICHUS 110 OMHCAHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JEMOHCTPUPYIONTUX JTaHHOE
' (buznyeckoe sBICHUE
pacro3HaBaTh MPOSIBICHUE M3YUYEHHBIX (U3NYECKUX SBICHUN B OKPYKAIOIIEM MHpE, B TOM YHCIie PU3NYECKUE
1.3 SBIICHUSI B TPHUPOJE, MPH ITOM TMEPEBOAUTH MPAKTUYECKYIO 3a/7ady B Y4eOHYIO, BBIIEISITH CYIIECTBEHHBIE

cBoiicTBa (MpU3HAKK) GU3NYECKUX SBICHUI




1.4

OIKCHIBATh U3yYEHHbIE CBOMCTBA TN U (PU3UUYECKUE SIBICHUS, UCTIOIB3Ys (PU3NUECKUE BETUYUHDI, IPU OMUCAHUI
MPAaBWIBHO TPAKTOBaTh (PM3UYECKUN CMBICI HCIOIb3YEMbIX BEIUYHH, 0003HAYCHHS U €IUHUIIBI (PU3MUECKUX
BEJIMYMH, HAXOJIUTH (POPMYJIbL, CBSA3BIBAIOLINE TAHHYIO (DU3NYECKYIO BEJIMUUHY C IPYTUMU BEIMYMHAMU, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (HPU3HUECKUX BEIIMYUH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (PM3MUECKUE SBICHUS W MPOIECCHI, UCTONIbB3Ysl M3YUCHHBIE 3aKOHBI, IPU ITOM
JaBaTh CIOBECHYIO (DOPMYITHPOBKY 3aKOHA ¥ 3aIMCHIBATH €TI0 MATEMATHICCKOE BRIPAKECHUE

1.6

00BACHATH (1)I/I3I/I‘IGCKI/IG nmpoueccoel " CBOMCTBa TCJI, B TOM 4YHCJIIC U B KOHTCKCTC chyauHﬁ IMPAKTHUKO-
OPUCHTHUPOBAHHOI'O XapaKTCpa: BBIABJIATH IIPUYUHHO-CICACTBCHHLIC CBA3HU, CTPOUTH 00BsicHeHHe 3 2 — 3
JJOTMYCCKUX HIIaroB € IIOMOIIBIO 2-3 HU3YUCHHBIX CBOMCTBA (1)I/ISI/I‘ICCKI/IX HBHeHHﬁ, (1)I/ISI/I‘IGCKI/IX 3aKOHa HJIN
3aKOHOMCPHOCTH

1.7

pemaTh pacu€THbIe 3a1a4n (OMUpAIOUINEcs Ha CUCTEMY U3 2 — 3 ypaBHEHHMIA), HCIIOIBb3YsS 3aKOHBI U (POPMYIIBL,
CBsI3bIBaroOIMe (hU3MUYECKHE BEIIMUYMHBI: Ha OCHOBE aHalM3a YCJIOBHUS 3aJlaud 3alMChIBaTh KPAaTKOE YCIOBHE,
BBISIBJIATh HEJOCTAIOIIME WIIM U30BITOUHbIE JaHHBIE, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE [T PELICHNUS,
HIPOBOJUTH PAcUYEThI U OLIEHUBATh PEATUCTUYHOCTD MOJIyYEHHOT'O 3HaUeHUs (PU3MUeCcKON BEITNYMHbI

1.8

pacrio3HaBaTb HpO6J’IeMI>I, KOTOPBIC MOXHO PCIINTH IMPU ITOMOIIA (1)I/ISI/I‘~IGCKI/IX MCTOOB, UCIIOJbB3YSA OIMHMCAHUC
HCCIICAOBAaHUs, BBIACIIATH IPOBEPACMOC IPCAIIOIOKCHHUE, OLCHUBATH IMMPABUJIBHOCTL IOPpAAKa ITPOBCACHUA
HCCJIICAOBAHUS, ACIaTh BBIBOAbI, UHTCPIIPETUPOBATH PE3YJIbTATHI Ha6HIO,Z[eHHI>'I H OIIBITOB

1.9

MPOBOAMTH OMBITHl MO HAOMIOMEHUIO (PU3NYECKUX SBICHUNA WM (PU3NUYECKUX CBOWCTB TEJ: CAMOCTOSTENLHO
coOMparh YCTAaHOBKY M3 HM30BITOYHOrO HaOOpa OOOPYIOBAaHHS, OIMUCHIBATH XOJ OIBITA M €r0 PEe3YJIbTaThl,
(GhOpMyIPOBATH BBIBOJIBI

1.10

IPOBOANTH TMPH HEOOXOIUMOCTH CEPUI0 MPSMBIX H3MEPEHUMU, OIpenaesss CpeAHee 3HAaueHHe H3MepIeMOoit
BeIMUMHBI ((DOKYCHOE pacCTOsHHE COOMparoIield JHMH3bI), OOOCHOBBIBATH BBIOOP cCHOc0o0a W3MEpEHHS
(M3MepuTeTHLHOTO MPUOOpa)




NPOBOJUTH HCCICIOBAHUE 3aBUCUMOCTEH (M3UUECKUX BEIMYMH C HCIOJIB30BAHUEM NPSMBIX H3MEPEHUIl:
IUTAHUPOBATh HCCIIEIOBAaHHE, CAMOCTOATENIBHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH pE3yJabTAaThl MOIYYCHHOM
3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BUJE TaOIMLU I'paUKOB, A€1aTh BBIBOABI 110 PE3yJIbTaTaM UCCIIEA0BAHMS

1.12

OPOBOJIUTh  KOCBEHHBIE H3MEpPEHHsA  (PU3MUECKUX  BEJIMYMH: IUJIAHUPOBAaTh  W3MEpPEHUs, CcoOHpaTh
JKCIIEPUMEHTAIIBHYIO YCTAaHOBKY U BBIIOJHATh M3MEPEHUS, CIENys NPEUIOKECHHON HMHCTPYKLHUH, BBIYHCIATH
3HA4YCHUE BEJIMYMHBI U aHAIM3UPOBATh IIOJYYCHHBIE PE3YJIBTATHI C YUETOM 33JaHHOM NOTPEIIHOCTH U3MEPEHUI

1.13

cOOIIIOIaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MIPU pabOTe ¢ 1abopaTopHBIM 000pYI0BAHUEM

1.14

pa3ianyaTh OCHOBHBIC MPU3HAKH M3YyYEHHBIX (U3UYECKUX MOJENEH: MaTepuaabHas TOYKa, abCOIMIOTHO TBEPAOE
TEJ0, TOYSUHBI HCTOYHUK CBETA, J1y4, TOHKAs JINH34, TUIaHEeTapHAas MOJIeTIb aTOMa, HYKJIOHHAS! MOJIEJIb aTOMHOTO
snpa

1.15

XapaKTepu30BaTh MPUHLUIBI JTEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOMCTB C ONOpPOH Ha HX
OIMCAHUs, UCTIOJIb3Ysl 3HAHUS O CBOMCTBaX (PM3NUYECKUX SIBICHUN U HEOOXOAMMBIE (PU3NUECKUE 3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbI U CXEMaTHUHbIE PUCYHKH U3YyUEHHBIX TEXHUUECKUX YCTPOICTB, U3MEPUTENBHBIX TPHOOPOB
Y TEXHOJIOTUYECKUX MPOLIECCOB MIPU PEIIEHUH yueOHO-TPAKTUUECKUX 3334, ONTHYECKUE CXEMBbI JJIs1 IOCTPOEHUS
n300pa’keHMi B IUIOCKOM 3epKaJie ¥ coOMparolei JuH3e

1.17

MPUBOIUTH TPUMEPHI (HAXOIUTh HHPOPMAIUIO O TPUMEPax ) MPaKTUYECKOTO UCTIONb30BaHUsI GPU3NYECKUX 3HAHUI
B IOBCEIHEBHOHN JKM3HM Uil obOecriedeHHs] 0e30macHOCTH Mpu oOpallleHuu C MpUOOpaMH U TEXHUYECKUMU
YCTPONCTBAMHU, COXPAaHEHHUS 3J0POBbs U COOJIIOJICHNSI HOPM KOJIOTMYECKOT0 NTOBEIEHUS B OKPYKAIOLIEH cpene

1.18

OCYHICCTBJIIATH TOUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘ICCKOFO COJACPpKaHHuA B CCTU I/IHTepHCT, CaMOCTOATCIIbHO q)OpMy.TII/Ip}/'SI
IMOMCKOBBIN 3alpocC, HaAXOAUTh ITYTU OHNPCACICHUA OJOCTOBCPHOCTU HOle‘-ICHHOﬁ I/IH(I)OpMaI_II/II/I Ha OCHOBC
HMEIOIIUXCS 3HAHUU U JOIMOJHUTEILHBIX HCTOYHUKOB




1.19

UCIIO0JIb30BAaTh MIPU BBHITIOJTHEHUH y4eOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO JTUTEPATYpPy (PU3UUIECKOTO COJACPKAHUS,
CIIpaBOYHBIC MaTEpHUANIbl, pecypcbl ceTd VHTepHeT; Bianerb NOpUEMaMU KOHCIEKTHUPOBAaHHS TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE 1 YCTHBIE COOOIIEHHS HAa OCHOBE MH()OPMAIIHH U3 HECKOJIBKUX HCTOYHHKOB
¢u3udeckoro coaepkaHusd, MyONIUYHO TMPEICTABIATh pPE3YyIbTaThl MPOEKTHOM WM HCCIEA0BATEIbCKON
JIEATEIbHOCTH, IIPU 3TOM TI'PAMOTHO HCIIOJIB30BAaTh W3YYEHHBIM IOHATUMHBIM anmapar HU3y4aemMoro pasziena
($U3HMKHN U COMPOBOKIATh BHICTYIIJICHUE NTPE3eHTAlEl ¢ yuETOM 0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB

1.21

IIPY BBHIMIOJTHEHUH YY€OHBIX MPOEKTOB U MCCIENOBAHUN (PU3MYECKHX MPOIIECCOB PACTIPENCsITh 005S3aHHOCTH B
Tpynme B COOTBETCTBUM C TIIOCTaBICHHBIMH 3aJadyaMH, CJEIUTh 3a BBINOJHEHHEM IUJIaHAa JEHCTBUH U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLEHHBATh COOCTBEHHBIM BKIJIAJ B JESATEIBHOCTh TPYIIBI, BBICTPAHBATH
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, TIPOSIBIISS TOTOBHOCTD Pa3peliaTh KOH(DIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon
pasne
Ja

Kopa yiemenra

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHMPA

1.1

®uszuka — Hayka o mnpupoze. fBneHus npuponbsl. dDusnyeckue
ABJICHUS: MEXaHWYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MArHUTHBIE,
CBETOBBIE, 3BYKOBBIC

1.2

@dusnueckue BeMUUMHBL  M3MepeHue  (QHU3MUECKUX  BETHYMH.
®dusnueckue npudopsl. [lorpemHocts u3mepenuili. MexayHapoHas
CHUCTEMA EUHULL

1.3

EcrecTBeHHOHAYYHBI METO]| MMO3HAHH: HAOIIIOJCHNE, TTOCTAHOBKA
HAay4yHOTO BOIIPOCA, BBIIBWKEHUE THIIOTE3, OJKCHEPUMEHT IO
MIPOBEPKE TUIOTE3, OOBSICHEHUE HAOIII01aEMOT0 SIBICHUS

1.4

Omnwncanue (1)I/ISI/I‘ICCKI/IX SIBJICHUH C TIOMOIIBIO Mojieein

1.5

[TpakTueckue paboThI:
N3mepenne paccTOsTHUN.
N3mepenne 00bEMa KUAKOCTU U TBEPJOTO Tea.
Ornpesienienre pa3MepoB MaJIbIX TeJl.
WN3mepenne TtemmepaTypsl IIPpd  IOMOIIM  JKUIKOCTHOIO
TEPMOMETPA U AATYMKA TEMIIEPATYPHI

ITEPBOHAYAJIBHBIE CBEJIEHM A O CTPOEHNHN BEIIIECTBA

2.1

CrtpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbL, UX pazMepbl. OMbITHL,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEIECTBA

2.2

JIBuxkenue wyactuil BemiecTBa. CBSI3b CKOPOCTH JIBHIKEHUS
yacTull ¢ TemnepaTypoil. BpoyHoBckoe nBuxkenue, muddysus

2.3

BzaumopeiicTBrHe YyacTHUIl BEIIECTBA: NPUTSKCHUC U OTTAJIKUBAHUC

24

ArperaTHble COCTOSTHUS BELIECTBA: CTPOCHHE ra30B, KUAKOCTEN
U TBEPABIX (KPUCTAIUIMUECKUX) TeJ. B3anMocCBsA3b MeX Iy CBOMCTBaMU
BEUIECTB B pPAa3HbIX AarperarHbIX COCTOSHUSAX M HUX AaTOMHO-
MOJIEKYJISIPHBIM CTPOEHHUEM

2.5

Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI




2.6

[TpakTuyeckue paboOTHI:
Onenka quaMeTpa aToMa METOAOM PSJIO0B (C HCIOJIb30BAaHHEM
dboTorpaduii).
OmnbITHI 110 HAOTIOICHUIO TEIUIOBOTO PACUIMPEHUS Ta30B.
OnbITel 10  OOHAPY)KEHUIO JEHCTBHS CHJ MOJICKYJISIPHOTO
HPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexanuueckoe JBWXKeHHE. PaBHOMEPHOE U  HEPABHOMEpPHOE

3.1
JBUO)KEHUE
319 Cxopoctb. CpenHsis CKOpOCTb IPU HEPABHOMEPHOM JIBM>KEHUU.
' Pacuér nytu 1 BpeMeHM IBUKECHUS
SIBnenue wuHepuuu. 3aKOH MHepUMU. B3aumopelcTBue Ten Kak
33 OpUYMHAa HW3MEHEHMsI CKOPOCTHM JIBHXKEHHs Tesl. Macca Kak mepa
MHEPTHOCTHU Tela
14 [TnotHocts BemecTBa. CBsI3b IJIOTHOCTH € KOJUYECTBOM
' MOJIEKYJI B €JMHHIIE 00bEMA BEILECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TE
oy Cuwia ynpyroctd u 3akoH ['yka. M3mepeHue CHIIBI C TMOMOIIBIO
' JMHAMOMETpPA
37 SIBneHue TAroTeHus U cuia TsokecTd. Cuila TSHKECTH Ha APYrHX
' nnanerax. Bec rena. HeBecomocTs
18 Cuna tpenus. TpeHue CKONbXEHHs M TpeHUE MOKos. TpeHue B
' HNPUPOJIE U TEXHUKE
39 CnoxxeHue CcuJl, HamnpaBiI€HHbBIX 10 OJHOW  HpPSIMOH.
’ PaBHoIeiiCTBYIOIIIAsT CHUT
[TpakTyeckue paboOTHI:
OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBWKEHMs (IIapuka B
KUAKOCTH, MOJENU JJIEKTPUYECKOTO0 aBTOMOOMJIS W Tak jajee).
Omnpenenenue cpeHeld CKOPOCTH CKOJIBbXEHHs OpycKa WM LIapuKa
3.10 M0 HAKJIOHHOM TuTocKocTU. OnpeiesieHue MI0THOCTH TBEPOTO Tea.
OnpITsl, JIEMOHCTPHUPYIOIINE 3aBHCUMOCTh pacTsKeHus
(medopmanuu) TNPYKHHBI OT TPWIOKEHHOW CHibl.  ONBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUSI CKOJIBXKEHHSI OT Beca
TeJa ¥ XapakTepa COMPUKACAIOLINXCS TTOBEPXHOCTEH
dusnueckue SBIEHUS B TNPHUPOJE: TNPUMEPHl JBIKEHUS C
3.11 Pa3IMYHBIMH CKOPOCTSIMU B JKUBOW M HEXMBOM INpHpoJie, JeiicTBHe
CHJIBI TPEHUS B MPUPOJIE U TEXHUKE
3.12 TexHu4eckne ycTpoiucTBa: JTMHAMOMETD, MOJIINITHUKH
JIABJIEHUME TBEPJIbIX TEJI, )KUJIKOCTEH 1 T'A30B
41 Jasnenune tBEpmoro Ttena. CrocoObl yMEHBIIEHUS M YBEIUYCHUS

aBJICHUS




4.2

JlaBnenne rasza. 3aBUCHMOCTh JaBJICHUS Ta3a OT 00BbEMa,
TeMnepaTypbl

4.3

Hepeaaqa JaBJICHHUA TBépI[BIMI/I TCJIaMHU, XKHIAKOCTAMHU H Ta3aMH.
3akoH Ilackans. [IHeBMaTHUYCCKHE MAIIUHbI
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3aBUCUMOCTD JABJICHUS JKHJIKOCTH OT TIyOuHBI. ['MapocTaTHYecKuid
napajgokc. CooOmiarontuecs: cocysl. [ uapaBiInueckue MeXaHu3Mbl

4.5

Atmochepa 3emimm u  atmocdepHoe  nmaBiieHHe. [IpUunHBI
CYILECTBOBaHMs BO3AyIIHOW 00o0siouku 3emiuu. Onbit Toppuuenu.
3aBUCHMOCTh aTMOC(EpHOTO AaBJICHUS OT BBICOTHI HAJ yPOBHEM
Mopsi

4.6

W3mepenne atmocdepHoro napieHus. [IpuOOpbI i M3MEpEHHS
aTMoc(hepHOro TaBICHHUS

4.7

JeiicTBre JKMIKOCTH W Tra3a Ha MOTPYyKEHHOE B HHUX TeJO.
BrrtankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

IInaBanue Ten. Bo3gyxomnaBanue

4.9

[IpakTuyeckune pabOTHI:

HccnenoBaHnne 3aBHCHMOCTM Beca Tela B BOAEe OT 00béMa
NOTrpYyXKEHHOW B JKMIKOCTh  4acTu  Tena.  OmpenerneHue
BBITAJIKUBAIOLIEH CHUJIbI, JEHUCTBYIOLIEH HA TEJIO, MOTPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI,
JEUCTBYIOIIEH Ha TEIO B JKUIAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPUPYIOLIUE  3aBUCHUMOCTb  BBITAIKUBAIOLIEH  CHIIBI,
JefcTByIOMEN Ha TelI0 B JKUAKOCTH, OT 00b&Ma MOTpyXEHHOW B
JKAJIKOCTb YaCTH TeJIa ¥ OT IJIOTHOCTH KUAKOCTH. KOHCTpynpoBaHnue
apeoMeTpa WIM KOHCTPYHMPOBAHHME JIOAKM U OIpEeIeHue €€
TPy30H0ABEMHOCTH

4.10

dusnueckue sIBICHUS B IPUPOJIE: BIUSIHAE aTMOC(EPHOTO AaBICHHS
Ha JKUBOW OpraHu3M, IJIaBaHHUE pbIO

4.11

TexHuueckue ycTpoilcTBa: COOOINAIOIIMECS COCYAbI, YCTPOHCTBO
BOJIOTIPOBO/A, THJPABIMYECKUN TIpecc, MaHOMETp, Oapomerp,
BBICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTbD, DHEPT' U

5.1 Mexanudeckas pabora

5.2 MexaHuueckas MOIIIHOCTh

53 [IpocThie MeEXaHU3MBI: pbIuar, 0J0K, HaKJIOHHAS TNIOCKOCTh. [IpaBuiio
’ paBHOBECHSI phlyara

5.4 [Ipumenenue npaBuiia paBHOBECHUS pblyara K 0JI0Ky

55 «3o01oToe npaBmwiIO» MeXaHuku. KodQpuimeHT noiaesHoro AecTBus

MCXAaHU3MOB. HpOCTLIe MCXaHU3MBbI B 6I:ITy U TCXHHUKCE




5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [Tonnass MexaHWuYeckas HEpPrus. 3aKOH U3MEHEHHUS U COXPaHECHUS
' MEXaHUYECKOH Hepruu
[TpakTuyeckue pabOTHI:
Onpenenenne pabOThl CHIJIBI TPEHUS TMPU PABHOMEPHOM
5.9 JBWKECHUM TeJla 1O TOPU30HTalIbHOM mNoBepxHocTu. HccnenoBaHue
ycinoBuid  paBHOBecusi pbryara. HMsamepenue KIIJ[ HakioHHOH
I0CKOCTH. M3ydyeHne 3aKkoHa COXpaHeHHsI MEXaHMYeCKON SHEPrUU
5.10 du3nyecKkue SBJICHUS B IPUPOE: PhlUary B TeJie YeJIOBEKa
511 TexHuuecKkrne YCTpPOMCTBA: pblYar, MOABUKHBIA M HEIOIBUKHBINA
' OJI0KH, HAKJIOHHAS TUIOCKOCTh, MTPOCTHIE MEXAHU3MBI B OBITY
8 KJIACC
Kon
pa3jaen Kon ssiementa  IIpoBepsieMble 3J1eMEHTBI CO/IePKAHUS
a
TEITJIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOKEHUS  MOJICKYJSIPHO-KUHETUYECKOW  TEOpUU
6.1 CTpOeHHUsI BemiecTBa. Macca u  pasmepbl MojeKkyld. OmbIThI,
’ MOATBEPKIAIOIIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUH
6.2 Mopnenn TBEPAOro, JKHIKOTO U Ta3000pa3HOTO  COCTOSIHUMI
’ BemiectBa. Kpucrannudeckue u amopHbie Tena
6.3 OObsicHEeHHE CBOWCTB Ta30B, KUJIKOCTEH M TBEPABIX TENl HA OCHOBE
’ MOJIOKEHUN MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6 6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TenmoBoe pacuMpeHre U CxKaTue
6.6 Temneparypa. CBs3b TeMmmeparypbl €O CKOPOCTBIO TEIJIOBOTO
' JBUKEHUS YaCTHUIL
6.7 Baytpennss sueprusi. CriocoObl U3MEHEHHUsI BHYTPEHHEH dHEPTUU:
' TeIUIonepeaya u cCoBepieHre padboThl
6.8 Buapl Teruionepenaun: TENIONPOBOAHOCTh, KOHBEKIIHS, U3TyYEHUE
6.9 KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTh BEIlIECTBA
6.10 TermsmooOMeH W TemjaoBoe paBHOBECHE. YpaBHEHHE TEIJIOBOIO
' Oananca




[linaBneHue u OTBEPAECBAHUE KPUCTALUIMYECKUX BEIIECTB. Y AEIbHAS

6.1 TEIUIOTA IIJIaBJICHHS
[Tapoobpa3zoBanue u koHjaeHcamusi. Mcmapenuwe. Kunenwe.
6.12 VYnenpHas TerioTa mapoodpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATYPhI
KHUIIEHHUS OT aTMOC(EPHOTO J1aBICHUS
6.13 BnaxsocTs Bo3ayxa
6.14 DHeprus TOIUMBa. Y IeJbHas TEII0Ta CrOPaHUs
6.15 [Ipunnuner  pabotbl  TemnoBbix aBurareneit KIIJ[ TtemmoBoro
' nBuraress. TernoBble IBUraTeNd U 3alIUTa OKPYKAIOIIEH Cpeibl
6.16 3aKOH COXpaHEHUS U MPEBPAICHUS YHEPTUH B TEIIOBBIX MpoIieccax
[IpakTuueckue padbOTHI:
OnpiTel MO OOHAPYXEHUIO ACHCTBHUS CHUI MOJEKYJISIPHOTO
MIPUTSKEHUS.
OnBITHI TTO BBIPANIMBAHUIO KPUCTAIIOB MOBAPEHHOM COMM MITN
caxapa.
OneITEl 110 HAOJIONCHUIO TETUIOBOTO PACIIUPEHHS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.
Ormpezenienne naBieHUs BO3AyXa B OAJIJIOHE MIMPHUIIA.
OMBIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUSI BO3AyXa
OT ero o0bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.
6.17 [IpoBepka rumoTe3bl TMHEHHOM 3aBUCIMOCTH AJTUHBI CTOJIOMKA
' KHUJKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYpPHI.
HabGmronenne wu3MeHeHUsT BHYTPEHHEW SHEpruu Tena B
pe3yibTaTe Teruionepeaadyu U padoThl BHEITHUX CHJL.
UccnenoBanue sBIeHHUS TEIUIOOOMEHa TIPH CMEIIMBAHUU
XOJIOJTHOW U TOPSTYEN BOJIBI.
OrnpezenieHne KOJUYECTBA TETUIOTHI, MOTYYEHHOTO BOJAOU MPHU
TEII000MeHe C HarpeThIM METAJUIMYECKUM IIUITHHIPOM.
Ornpenenenne yaelbHON TEIJIOEMKOCTH BEIIECTBA.
HccnenoBanue npolecca UCTIapeHus.
Ornpenenenne OTHOCUTENIBHON BIIAXXKHOCTH BO3/yXa.
Ornpenenenue yaeabHON TEIJIOTHI IUIaBICHUS JIbJIA.
®usnueckue SBIEHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M
6.18 KanwUIApHbIE SIBJICHUS B TMPUPOJIe, KPUCTAUIBI B MPUPOJE,
' m3nyuenue CollHIa, 3amep3aHHe BOJOEMOB, MOPCKHUE OpHU3HL;
o0Opa3oBaHHe POCHI, TYMaHa, WHesl, CHera.
TexHuueckue yCTpOMCTBA: KalWJUISPbl, IPUMEPHI UCTIOIb30BAHUS
6.19 KPUCTAJIJIOB, KUIKOCTHBIM TEPMOMETp, JMAATUYUK TEMIIEpaTyphl,

TEPMOC, CUCTEMA OTOIUIEHHS JIOMOB, THIPOMETPBI, ICUXPOMETD,
napoBasi TypOMHa, IBUTaTeIb BHYTPEHHETO CrOPaHHUsL.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHW A




7.1

OnexTpuszanus Tei. J[Ba poaa 3JIEKTPUUECKUX 3apsioB

B3aumopeiictBue 3apspkeHHbIX Ted. 3akoH KyioHa (3aBUCHMMOCTH

7.2 CUJIbl B3aMMOJICUCTBUS 3apsHKEHHBIX TEJl OT BEIUYUHBI 3apsA/IOB U
PACCTOSTHUSL MEXKy TeJIaMu)
Dnektpuueckoe Tmose. Hampsyk€HHOCTh 3JIEKTPUUECKOTO  IOJIS.
7.3 [IpuHIMI Cynepno3uiuy IEKTPUUECKHUX MoJiel (Ha KaYeCTBEHHOM
YPOBHE)
74 Hocurenu snexkTpuueckux 3apsaoB. DJIeMEHTAPHbBIN JIEKTPUUECKUI
' 3apsna. Ctpoenue atoma. [IpoBOIHUKY U AMDIIEKTPUKHI
7.5 3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsiia
76 DNEeKTPUYECKU TOK. YCJIOBHUSL CYIIECTBOBAHUS AJIEKTPUYECKOTO
' TOKa. ICTOYHHMKYN MTOCTOSITHHOTO TOKa
77 JIeHicTBUSL  DNEKTPUYECKOTO TOKa  (TEIUIOBOE, XHWMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax
7.8 Onektpuueckas nenb. Cuia Toka. DIeKTPUUECKOE HaIpsKEHUE
7.9 ConpoTuBiieHNE NPOBOJHUKA. Y IEIBHOE CONPOTUBIIEHUE BEILIECTBA
7.10 3axon Oma JJ1 yyacTKa Lenu
7.11 [TocnenoBarenbHOE U NapAIIEIIBHOE COEAMHEHUE TIPOBOJHUKOB
7.12 PaboTta u MOIITHOCTH JIEKTPUIECKOTO ToKa. 3akoH JIkoyns — JIenma
713 DNEeKTpUYECKHe IENU U TOTPEOUTENH AICKTPUUYECKON HHEPrUuu B
' obiTy. KopoTkoe 3amMbIkaHue
7.14 [TocTrossHHBIE MAarHUTHI. B3anuMoielicTBUE MOCTOSSHHBIX MATHUTOB
715 MarnuTtHoe mnosne. MarHuTHoe mnojie 3eMJu M €ro 3HaueHue s
’ KU3HHU Ha 3emiie
716 OneiT  Opctena. MarHutHoe 1oJie  AJIEKTPUYECKOTO  TOKa.
' [IpuMeHeHne >EKTPOMArHuTOB B TEXHUKE
JlelicTBue MarHMTHOrO TMOJS HA MPOBOJAHMK C  TOKOM.
7.17 DNEeKTPOABUTATEND MOCTOSTHHOTO TOKa. Ucnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE
718 OnbiTel  @apanes. SIBieHHE HIEKTPOMArHUTHOW — MHIYKIIHH.
' [TpaBuio Jlenna
719 Dnektporerepatop. CrocoObl MOMyUeHHUs INEKTPUIECKON SHEPTUH.

QHCKTpOCTaHHI/II/I Ha BO300OHOBJISIEMBIX UCTOYHUKAX OHCPIrun




7.20

[IpakTuyeckue pabOTHI:

OneIThl IO HAOMIOACHUIO DJIEKTPU3ALUU TN HUHIAYKIHEH W Npu
CONPUKOCHOBEHUH.

HccnenoBanue NeiCTBUS AIIEKTPUYECKOrO IMOJISI HA MMPOBOJHUKYU U
JUAJIEKTPUKU.

COopka U mpoBepka padOTHI ANEKTPUUYECKON IEMU TOCTOSHHOTO
TOKa.

W3mepenue u peryinpoBaHue CUIbl TOKA.

W3mepenue u peryinupoBaHue HaIIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, UAYLIETO YEPE3 PE3UCTOP,
OT COIIPOTHUBJICHHS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOpE.
OnbIThl, JEMOHCTPUPYIOIIUE  3aBHUCHUMOCTb  3JIEKTPHUUECKOTO
CONPOTHUBIICHUS TPOBOJIHMKA OT €T0 IJIUHBI, IIJI0IIA 1 OIEPEYHOr0
CEUEHUs U MaTepuana.

[IpoBepka npaBua ClI0KEHHs HAIPSHKEHUH MTPH [IOCIIE0BaTEIbHOM
COEIMHEHUH JIBYX pe3ucTopoB. [IpoBepka mpaBuiia sl CUIIbI TOKa
TMIPH MMapajuIeIbHOM COeIMHEHUU pe3ucTopoB. OnpeneneHue padoThl
3JEKTPUYECKOTO TOKa, HMAYIIEro uepe3 pesuctop. OmnpeneneHue
MOIIIHOCTH 3JIEKTPUUYECKOrO0 TOKA, BBIAEISAEMONW Ha PE3UCTOpE.
UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, HIYILIETO YEPE3 JaMIIOUKY,
or HampspkeHuss Ha Heil. Omnpenenenune KIIJ[ nHarpesatens.
HccnenoBanne  MarHMTHOTO — B3aUMOJICHCTBUSL  ITOCTOSIHHBIX
Mar"HuToB. VM3yuyeHnue MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB IpU
ux oObeauHeHWHW U pazaeneHun. HcecnepoBaHue IeUCTBUS
NEKTPUYECKOTO TOKa HA MarHuTHyI cTpenky. OnbIThl,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYLIKU
C TOKOM M Mar"uTa OT CHJIbl TOKA M HalpaBJICHMs TOKAa B KaTyUIKE.
N3ydyeHne OeMCTBUS MArHUTHOTO IOJI HA TPOBOJHUK C TOKOM.
KoHcTpyupoBanue u  u3ydeHue paOOThI  3JIEKTPOABHUraTENs.
N3mepenne KIIJ[ snextpoasurarenbHol ycTaHOBKH. OTBITHI IO
HCCIIETOBAaHUIO SBJICHUS ANEKTPOMarHUTHOM WUHIYKIIUH:
UCCIIEIOBaHUE  W3MEHEHMW  3HAaYyeHWss U HalpaBlICHUs
MHIYKIIMOHHOTO TOKa

7.21

@usnyeckue SBICHUS B IPUPOAE: DIIEKTPUUYECKHE SBICHUS B
aTMOC(l)epe, QJICKTPHUYCCTBO KHUBBIX OPraHM3MOB, MAarHUTHOC I10JIC
3emun, aperd TMONFOCOB, PO MAarHUTHOTO TIOJISA JJIS KU3HU Ha
3emuie, OJISIPHOE CUSTHHE

7.22

TexHnuyeckue ycTponcTBa: 3JIEKTPOCKOI, aMIEPMETpP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SHEPTUH, JIEKTPOOCBETUTENbHBIE
npuOoOpbl,  HarpeBaTeibHbIE  AJIEKTPONPUOOPHl  (TPUMEPHI),
JNEKTPUYECKUE peIOXpaHUTENH, AIIEKTPOMArHur,
ANEKTPOABUTaTENb MOCTOSHHOTO TOKAa, TE€HEpaTop MOCTOSIHHOTIO
TOKa




9 KIIACC

Kon
pasnen Konx anemenra IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
a
MEXAHUYECKUE ABJIEHUA
8.1 Mexanuueckoe aBuxkeHue. MarepuanbHas Touka. Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS
8.3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE
2.4 HepaBHomepHoe mnpsimonuneitHoe aBwxkeHue. Cpenuss u
' MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIMHENHOE ABUKEHHUE
8.6 CBob6oguoe nagenne. OnbITel [anunes
PaBHOMEpHOE nBH)KEHHME MO OKpYyXHOCTH. [lepmon m wacrora
8.7 oOpateHus. JIuneliHas u yrioBasi cKopocTH. LleHTpocTpemuTenbHoe
yCKOpeHHue
8.8 [TepBerit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tperuii 3akon HeroToHa
8.11 IIpuHLUI Cynepno3uuu CUII
8.12 Cuna ynpyroctu. 3akoH ['yka
8 213 Cuna TpeHMs: cuia TPEHUS CKOJIbKEHHS, CUJIa TPEHUS MOKOS,
' JpYyTHe BUIbI TPCHHUS
214 Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHUE
' CBOGOJIHOTO TIaJIEHUs
215 JBmxenue mianet Bokpyr Comnnua. IlepBas kocmMudeckasl CKOPOCTb.
' HesecomocTs u neperpysku
8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO
217 PaBHOBecue TBEPIOro Teya ¢ 3aKpEIUIEHHOM OCBIO BpPAILCHUS.
' MowmenT cunbl. LleHnTp TsxecTn
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynsce cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTnBHOE IBMKEHIE
8.21 Mexanunueckasi paboTa ¥ MOIIIHOCTb
8.22 Pabota cui TsKecTH, ynpyrocTH, TpeHusi. CBS3b SHEPTUU U paboThI
8.23 [TorenmmanpHas SHEprus Tea, MOJIHITOr0 HaJl MOBEPXHOCTHIO 3€MIIH
8.24 [ToreHumanpHas YHEPTUS CKATOU MPYKUHBI
8.25 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU




8.26

3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH

8.27

[IpakTuueckue padbOTHI:

Omnpenenenne cpeHe CKOPOCTH CKOJIBKEHUS OpyCKa WITH TBUKCHUS
[IapuKa M0 HAKJIOHHOW miockocTH. OmpeseneHne YCKOPEHHs Tela
[IPU PABHOYCKOPEHHOM JIBIYKEHHH 110 HAKJIOHHOH MJIOCKOCTH.
HccnenoBanue  3aBUCHMOCTHM  IIyTH  OT  BPEMEHH  IIpHU
PaBHOYCKOPEHHOM JIBU)KEHHH 0€3 HauyaJlbHOH CKOPOCTH.

[TpoBepka TUHOTE3BI: €CIM NPU PABHOYCKOPEHHOM JBM)KEHHH 0€3
HAyYaJIbHON CKOPOCTH ITyTH OTHOCATCS KaK PsAJ] HEUETHBIX YHCEIN, TO
COOTBETCTBYIOIIHME TPOMEKYTKH BPEMEHU OJJUHAKOBBI.
HccnenoBanue 3aBHCHMOCTH CHJIBI TPEHHUS CKOJBKEHUS OT CHIIBI
HOpMaslbHOTO JnaBieHus. OnpeneneHne KodQdUIMEHTa TpeHUs
ckompkeHus. Onpenenenne XECTKOCTH MNpyxHHBL. OmpeneneHne
paboThl CHJIBI TPEHHsI INPH PABHOMEPHOM [BI)KEHHH Tella TI0
TOPU3OHTAIBHOW  MOBepXHOCTH. OrmpenesneHue pabOThl  CHUJIBI
YIPYTOCTH TIPH TMOIBEME TPY3a C HCIOIH30BAHHEM HEIOIBIKHOTO
MOJIBIKHOTO OJIOKOB

8.28

dusznueckue SIBICHUS B npupoac: NpUuanuBbl U OTJIIMBLI, IBUKCHUC
mianeT ConHeuHoM CUCTCMBbI, PCAKTHUBHOC JIBHIKCHHUC IKHBBIX
OpraHu3moB

8.29

Texuudeckue yCTpOﬁCTBaI CIIMAOMCTP, HAaTYHUKKU II0JIOKCHMA,
PpacCToOAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIE XapaKTCPUCTHUKHU KOJICOAHMI:

o1 MIEPHOJ], YaCTOTa, AMILIUTY1a
9. MareMaTnueckuil 1 NPy KUHHBIN MasTHUKU. [IpeBpanieHue sHeprumn
’ IIpU KosieOaTeabHOM JIBUKEHUU
9.3 3aryxatomue kojebanus. Beinyxaennsie konedanus. Pezonanc
Mexannueckne BoaHbl. CBOMCTBa MEXaHUUYECKUX BOJH. [IpononbHbIe
9.4 U TIONEpeYHble BOJHBL. JlAMHA BOJIHBI M CKOpPOCTH €€
’ pacnpocTpaHeHusl. MexaHuU4eckre BOJHBI B TBEPIOM  TeIe,
CEHUCMUYECKHE BOJIHBI
9.5 3Byk. I'pomMkoCTh 1 BbIcOTa 3ByKa. OTpaxkeHue 3ByKa
9.6 Nnudpa3Byk u yabTpa3Byk
[IpakTuueckue padbOTHI:
Ompenenenne 9acTOThl M TMepuoAa KoJieOaHWH MaTeMaTHYECKOTO
MasiTHUKA.
9.7 Onpenenenne 4YacToThl M NEepUoAa KOJEOAHWH MPYKUHHOTO

MasiTHUKA

HccnenoBanue 3aBUCUMOCTH MEpUOia KOJIOAHUH MOJBEIIEHHOTO K
HUTHU Tpy3a OT JUIMHBI HUTH. MccaenoBanue 3aBUCMMOCTH IEpUOAA
Kose0aHui MpPYXKMHHOTO MasTHUKAa OT Macchl rpys3a. llpoBepka




HE3aBHCHMOCTH Mepro/ia KoyieOaHuil rpy3a, MOIBEIICHHOTO K HUTH,
OT MacChl Ipy3a U KECTKOCTU MPYXKUHBL. M3MepeHHe ycKOpeHUs
cBOOOHOrO NaICHUS
0.8 Ou3nyecKkue SIBICHUS B MPUPOJIE: BOCIPUATHE 3BYKOB )KMBOTHBIMH,
' 3eMJIeTpsCeHUe, CeCMUYECKHEe BOJIHBI, LIYyHAMH, 9XO
9.9 TexHudeckue ycTpOMCTBA: 3XOJOT, UCIOJIb30BAHUE YJIbTPa3ByKa B
' OBbITY U TEXHUKE
OJIEKTPOMAT'HUTHOE I1OJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DJIEKTPOMAarHuTHOE MoJie. DJIEKTpOMarHuTHbie BOJHBI. CBOICTBA
' ANEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarouTHasi mpupoga ceta. CkopocTh cBeTa. BoiHOBBIE
' CBOWCTBaA CBeTa
10 [IpakTuueckue pabOTHI:
10.4 N3ydyeHune CBOMCTB AJIEKTPOMATHUTHBIX BOJH C  IOMOIIBIO
MOOWIBHOTO TenedoHa
10.5 Ouznyeckue SBICHUS B TMPHUPOJAE: OUOIOTUYECKOE JeiCTBHE
' BUJIUMOTO, YIBTPAQHOIETOBOTO U PEHTIT€HOBCKOTO U3TyYeHHI
10.6 TexHn4eckue ycTpoicTBa: NCIOIb30BAHUE SJIEKTPOMArHUTHBIX BOJIH
' JUTSL COTOBOM CBSI3U
CBETOBBIE SBJIEHU A
11.1 JlyueBas monenb cBera. IcTOUYHUKHM cBETa
11.2 IIpssMonMHENHOE pacIpOCTPaHEHHUE CBETA
11.3 OTtpaxenue ceta. [lockoe 3epkano. 3aK0H OTpakKeHHS CBETa
114 [Ipenomnenue cBeta. 3akoH npenomieHus cBera. [lomHoe
11 ' BHYTPEHHEE OTPAXKEHUE CBETA
11.5 JIunza. Xop tyyen B TMH3E
11.6 Onrtrueckas cuctema GoToarrmapara, MUKpPOCKOIIA U TEIECKOma
11.7 I'na3 xak ontuueckas cucrema. bin3opykocTs U JalbHO30PKOCTh
118 Paznoxxenue 6emoro cera B criekTp. Onbitel HetoToHa. CrioxkeHue
' CIEeKTpaIbHBIX 1IBETOB. [lucnepcus cera




[IpakTuyeckue pabOTHI:
HccnenoBanue 3aBUCUMOCTH YIjla OTPa)K€HHUsI CBETOBOIO Jiyya
OT yIJla MaJeHHUS.
N3yuenne XxapakTepUCTUK H300pa’keHMsI IpeIMeTa B IIOCKOM
3epKae.
HccnenoBanne 3aBHCHMOCTH yrila TIPEIOMIICHHS CBETOBOTO
11.9 Jdyd4a OT yIJla NaJieHUs Ha TPAHULE «BO3YX — CTEKIION.
[Tonydenne n300pakeHmid ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenne (OKYCHOTO pPACCTOSHUS W ONTHYECKOH CHIIBI
coOuparomiei JINH3bI.
OmnbITHI IO PA3JI0KEHUIO OEIOro CBETa B CHEKTP.
OmnbITH IO BOCIPUATHIO 1IBETA IPEAMETOB IPU UX HAOIIOAECHUU
yepe3 [IBETOBbIE (PUIIBTPbI
®dusnueckue sBiIeHUA B npupoae: 3atMenus Connua u JlyHsl, nusera
11.10 TeJ, ONTHYECKHE SBJICHUsA B arMmocdepe (uBer Heba, pedpakims,
paayra, MUpax)
111 TexHuueckue  yCTpoWcTBa: OYKM, Nepuckom, (oToammapar,
' ONITUYECKUE CBETOBO/IbI
KBAHTOBEBGIE SABJIEHUA
2.1 OmnbiThl Pezepdopra u mnanerapnas mMojens aroma. Mojenb aToMma
' bopa
122 Hcnyckanue u moriyonieHue cBera aroMoM. KBautel. JIuHeituaTsie
' CIIEKTPBI
12.3 PanunoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3TydeHUs
124 Crpoenue aToMHOro szapa. HykinoHHass Monenb aTOMHOTO sjpa.
' U30Tombl
12.5 PagunoaktuBHble peBpaieHus. [lepuo nonypacnaga aTOMHBIX siiep
SnepHble peaknuy. 3aKOHBI COXPAaHEHHS 3apsIOBOTO U MacCOBOTO
12 126 qHcel
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
12.8 Peaknuu cunresza u nenenus saep. Mcrounuku sHeprun ConHua u
' 3BE3]D
12.9 Anepnas sHepreruka. [leficTBHE pPAaJMOAKTHBHBIX HW3JIy4CHHM Ha
' ’KHBbIE OPTaHU3MBI
[IpakTuueckue padbOTHI:
HabmtoneHne CrijioniHbIX U TUHEHYaThIX CIIEKTPOB U3ITyYSHHUS.
12.10 HccnenoBanue TPEKOB: U3MEPEHNE SHEPTHH YACTHIIBIIIO TOPMO3HOMY
nyTH (1o potorpadusm).
W3mepenue paanoakTUBHOTO (poHa




12.11

@dusnuecKkue SBICHUS B IPUPOJE: ECTECTBEHHBIM PAaJIMOAKTHUBHBIN
(GOH, KOCMUYECKHE JIyud, PaJMOAKTUBHOE W3IY4YEHUE NPHUPOIHBIX
MUHEPAJIOB, JEHUCTBUE DPAJNOAKTUBHBIX H3JIy4YEHUH HA OPraHU3M
4eJI0BEKa

12.12

TexHudeckue  yCTpOMCTBA:  CHEKTPOCKOI,  WHIUBHUIYaJIbHBIN
JO3UMETp, Kamepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Koa nposepsiemoro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3y/bTaTaM 0a30BOI0 YpPOBI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa30BaHNs HA OCHOX

[Tonnmanue ponu (U3MKKM B HAy4HOM KapTHMHE MHpPa; CHOPMHUPOBAHHOCTI
3aKOHOMEPHON CBA3M W II03HABAEMOCTH SIBICHMM IIPUPOIBI, O POJHU !
cucteMoobpa3ymomieii poiu GU3UKU B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKE
($u3nUecKruX 3HAaHWH U UX POJIM B IIETIOCTHON €CTECTBEHHOHAYYHON KAPTHHE |
3apyO0eKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB O
TEXHUKHU U TEXHOJIOTHi

3HaHusA O BHUJAX MaTepuM (BEIIECTBO U IOJE), O JBM)KEHUH Kak crocobe
aTOMHO-MOJIEKYJISIPHOW TEOpUM CTPOEHMs BEIECTBa, O (PU3UYECKOH C)
(MEeXaHWYECKHX, TEIUIOBBIX, HJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHUE pas
UX XapaKTEPHbIX CBOMCTB U HA OCHOBE OIBITOB, JJEMOHCTPUPYIOIIUX JAHHOE |
pacrno3HaBaTh NpPOSBICHUE HW3YYEHHBIX (U3NYECKUX SBICHUM B OKpYXK
CYILLECTBEHHbIE CBOICTBA (IIPU3HAKH)

Bnanenue ocHoBamu MMOHSATUHHOTO arapara ¥ CUMBOJIMYCCKOI'O s3bIKa (1)1/131
pelicHuAd y‘le6HLIX 3aa4; YMCHUC XapaKTCPU30BATb CBOMCTBaA TCI, (I)I/I3I/Iq
HCIIOJIb3Y q)YHI[aMeHTaJ'IBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHue OnuChIBaTh HN3YUCHHBIC CBOMCTBA T€Il U (1)H3quc1<ne SABJICHUSA, UCITOJII

Brnanenne ocHOBaMHM METO/IOB HAY4HOT'O MO3HAHMS C Y4ETOM COOJIIOJICHHS
HaOmroieHne PU3NUECKUX SBICHUI:

YMEHHUE CaMOCTOSATENBHO COOMpAaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY U3 JaHH
MHCTPYKIIMHU, OIIMCHIBATh X0/ OMbITAa U 3aIMCHIBATh €r0 Pe3yJbTaThl, (HhopMyn
NPOBE/IEHUE MPSIMbIX U KOCBEHHBIX M3MEPEHUH (PU3MUYECKHX BETUYHH: yMel
CaMOCTOSITENIFHO COOHMpaTh HKCIEPUMEHTAIBHYI0 YCTaHOBKY IO HHCTPY
BEJIMYMHBI W aHAJTM3UPOBATh TMOJYYCHHBIE PE3YJIbTAaThl C YU4ETOM 3aJaHHO
WU3MEPEHHI;

NPOBEICHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX ~ HWCCIICAOBAaHWH,
HKCHEPUMEHTAIBHYIO YCTAHOBKY U MPOBOJHUTH UCCIEI0BAHUE [0 MHCTPYKIIH
3aBUCUMOCTH (PU3UYECKUX BETUYMH B BUJE TaOJIUI] U TPaQUKOB, YUUTHIBATD I
0 pe3yNbTaTaM UCCIIeOBaHUS




[TonnmaHue XapaKTEPHBIX CBOUCTB (PM3NUECKUX MOJETEH (MaTepraabHast TOv
MOJIEIN CTPOCHUS Ta30B, KUAKOCTEW M TBEPABIX TEJ, IUIAHETAPHAS MOJE
aTOMHOTO 5Ipa) U YMEHHE IPUMEHSTH UX I OOBSICHEHUS! (PU3UIECKUX TPOIIS

YMenue oObSICHATH (U3NYECKUE MTPOIIECCHI U CBOMCTBA TEJI, B TOM YHCJIC U B K(
OPUEHTHUPOBAHHOI'O XapakTepa, B YAaCTHOCTH, BBISBISATH TNPUUYUHHO-CIIE]T
00BsICHEHHE C OTIOPOM Ha U3yUYEHHbIE CBOICTBA (U3NUECKUX SBICHUM, PU3nUEC
1 MOJEIIH

Ymenne pemarb pacu€THble 3amaud (Ha 0ase 2 — 3 ypaBHEHHI), HCIIC
CBA3BIBAIOIINC (1)I/I3I/I‘-ICCKI/IG BCJIMYMHBI, B YaCTHOCTH, 3alIMCBIBATL KPATKOC
HEJIOCTAIOUINE JIaHHbIE, BBIOMpPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE JUIs
CIpPABOYHBIC JIaHHBIE, IPOBOAUTH pPacyéTbl M OLIEHUBATh PEATUCTUYHO
¢bu3nueckoil BeIMUYUHBI; YMEHHE ONpPENENATh Pa3MEpHOCTb (PU3UUYECKOH
pEeLIeHUHU 3a7jaui

YMeHue XxapakTepru30BaTh IPUHIUIIBI JEHCTBHS TEXHUYECKUX YCTPOKCTB, B T(
U TPOMBILUICHHBIX TEXHOJIOTMYECKUX IIPOLIECCOB IO MX OINMCAHUIO, HCIL
bu3nueckux sBICHUH U HEOOXOqUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnonp30BaTh 3HAHUA O (PU3MYECKUX SIBJICHHUSX B IOBCEIHEBHC
0€30MacHOCTH TpU OOpalIeHUH ¢ OBITOBBIMM HPUOOpaMU U TEXHUYECKUME
3I0pOBbSl U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO IIOBEACHHUS B OKpY
HEOOXOJUMOCTH  TNPUMEHEHMs]  JOCTM)KEHUH  (QU3MKM U TEXHOJO
IIPUPOJOINIOIB30BAHNS

11

OnbIT moucka, npeoOpa3oBaHUs M TpeAcTaBieHuss uHpopMmauuu ¢
UCIOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN; yMEHY
NOJYyYeHHOM HH(OpPMalMK Ha OCHOBE MMEIOUIMXCS 3HAHUM M JIOTOJHHUTE
UCMOJIb30BaTh MPU BBIMOJHEHUH YYEOHBIX 3a/laHMi Hay4yHO-NOMYJISPHY]
COJIEpXKaHUsA, CIPAaBOYHBIC MaTepuaibl, pecypcbl ceTtu VHTepHeT; BiIa)
npeoOpa3oBaHrsg UHPOPMALMKM U3 OJHON 3HAKOBOW CHCTEMBI B JIPYTYIO; YM:
IMUCbMCHHBIC U YCTHBIC COO6HIGHI/I${ Ha OCHOBE I/IH(i)OpMaHI/II/I N3 HECKOJIBKUX U




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D
11O ®PU3UKE

Kon
1

IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
MEXAHUWYECKUE SABJIEHUA

1.1

Mexanndeckoe JABUXKCHUC. MaTepI/IaHBHaﬂ touka. Cuctema orcuéra. OTHOCHTEIIFHOCTh JBH

1.2

PaBHOMepHOE 1 HepaBHOMEpHOE JBUkeHHe. Cpeansist ckopocTb. Dopmyria Jij1sl BBIYUCICHUS

1.3

PaBHOMepHOC HpSIMOJII/IHeI;'IHOG JABUKCHUC. 3aBUCHMOCTD KOOpJAUHATBI TCJIa OT BPEN
HpHMOJ’IHHGfIHOI‘O JBHXKXCHUA:

x(f)=x,+vt

I'paduku 3aBUCHMOCTH OT BPEMEHH JIJIsl IIPOCKIIUU CKOPOCTH, MTPOSKIIUH TTEPEMEIICHUS, Ty TE
MIPSIMOJIMHENHOM JIBM)KCHUH

1.4

3aBHCUMOCTD KOOpAUWHATHI TC€JIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O HpHMOHHHeﬁHOFO ,

[ Ry

-Sx':r} = 1'.|;|: * f_ax *

CDOpMy.TIBI AJIsL TPOCKI WU IIEPEMCIICHUS, ITIPOCKIIUHA CKOPOCTHU U IPOCKINU YCKOPCHUS IIPU Pa
JABHKXCHHN

2
s, (D) =y, -t+a, 3

U_\'(f) =Up, +a, £,

a.(f)=cast,

5 5

e 2 _ 4
Uiy Uiy “y Sy

rpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHHU I MPOCKIHUU YCKOPCHUSA, ITPOCKIUN CKOPOCTH, ITPOCK
IIpHU paBHOYCKOPECHHOM HpHMOHHHefIHOM JABHKCHHUH

1.5

CBobonHoe maneHue. @opmysbl, ONUCHIBAIOIINE CBOOOJHOE MaJieHue Tela MO BEPTUKAIH |
OTHOCHUTENIbHO MOBEPXHOCTH 3eMiH). ['paduku 3aBUCUMOCTH OT BPEMEHHU JUISl TIPOEKIIUU i
KOOP/AMHATHI PU CBOOOIHOM IaJICHUH TeJla M0 BEPTUKAIU

1.6

CKopoCTh PaBHOMEPHOTO IBUKEHHUS TeJa MO OKpYKHOCTH. HanmpaBieHue cKkopocTH.
®dopmyra 171 BBIYUCIEHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U MEpUO]T 0O0pallieHus:
_2mR
T

IlenTpocTpeMutensHoe yckopeHue. Hanpasienue eHTpOCTpEMUTENBHOTO yCKopeHus. Gopy

®opmyiia, CBSI3bIBAIOLIAS IEPUOJ U YACTOTY OOpaICHUS:




V=

M| =

1.7

Macca. IInotocts BemecrBa. @opmyiia il BBIYUCICHUS IIJIOTHOCTH:

1.8

Cuna — BektopHas pusndeckas BenuyrHa. CII0KEeHUE CHIT

1.9

SIBnenune unepuuu. [lepsriit 3akon HproToHa

1.10

Bropoii 3akon HeroTona:
F=m-a

COHaHpaBHGHHOCTB BCKTOpa YCKOPCHUs TEJIa U BEKTOPa CUJIbI, ﬂeﬁCTBYIOHleﬁ Ha TCJIO0

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fyy=-F

1.12

TpeHHe IMOKOA U TPCHUC CKOJIbKCHU . CDOpMyJ'Ia AJIsT BBIYUCIICHUS MOOYJIA CUJIBI TPCHHUA CKOJI

Frpzu-;‘f

1.13

Hedopmarus Tena. Yrpyrue u Heynpyrue negopmanuu. 3aKkoH ynpyrou aehopmaruu (3aKor
F=k-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=g.—1 2

R
Cuna TsprecTu. Y CKOpeHue CBOOOHOTO TaICHHUS.
dopmyra 171 BBIYUCIIEHUS CUIIBI TSDKECTH BOJIM3H roBepxHocTH 3emiu: F = mg.

JIBrxenne manet BoKpyr Connua. IlepBas kocmMuueckas ckopocts. HeBecoMoCTs U mieperpy

1.15

Nwmnynbee Tena — BeKTopHas puU3NYecKasi BEIMYUHA.
F=mi

I/IMHYJ'ILC cucteMsl Tea. I3MeHeHne HUMITYJIbCA. I/IMHyJ'H:C CHIJIbI

1.16

3aKkoH COXpPaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CUCTEMBI TCJI:

D=nyUy +in, U, =const




PeakTuBHOE NBUKEHNE

1.17

Mexannueckast pabora. @opmyna s BBIYUCICHUS PaOOThI CHIIBL:
A=Fscoso

Mexanndeckast MOIIHOCTB:

n=2
r

1.18

Kunernueckas u IMOTCHIHAJIbHAasA SHEPI'Us. dDOpMyna JJI1 BBIYMCIICHUSA KUHETHYCSCKOU OHEPIY

2

E -m"
2

Teopema o knHeTHUeCKOU dHEeprun. Popmyrna s BBIYMCICHHS IOTEHIMAIIBHON YHEPTUU TEN

HaJ 3eMIEH:

E,= mgh

1.19

MexaHnueckasi Heprusi:
E=E.+E »
3aKOH COXpaHEeHUsl MeXxaHuuecKoi sHepruu. Gopmyina a1 3aKOHa COXPAHEHHSI MEXAHUYECK(

TpeHus: E = const.
IIpeBpamieHne MeXaHU4YECKON PHEPTUH NTPH HATMYUH CUIIBI TPEHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peryar. MomenT cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M, +..=0
[TonBwxHbIN 1 HenoABWXKHBIN 0;10ku. KIIJI mpocThIX MeXxaHU3MOB,

n= Anonessas

AS&TIZE‘I A

1.21

JlaBiienure TBEPAOTO TENA.
dopmyiia 171 BBIYACICHUS JABJICHUS TBEPIOTO Tela:
F
P= 5
JaBnenue raza. ATMocepHOe TaBieHHUE.
['uapocTaTudeckoe naBlieHUE BHYTPH JKHIKOCTH.
®opMyia 1711 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:




p=pgh+p_,

1.22

3akoH [lackans. ['uapaBnndeckuil mpecc

1.23

3akoH Apxumena. @opmyra Jyisi ONPeAeICHUS BbITAIKMBAIOIIECH CUIIbI, JEHCTBYIOIIEH HaA TEJ
ras:

Fam =pEV

VcaoBue nnaBanug teia. [lnaBanue CyAO0B U BO31YXOIIJIaBaAHUC

1.24

Mexanuueckue konebaHus. AMIUIMTYJa, HEepuoa U yactota Kosebanuil. dopmyina, CB
KoJe0aHui:

vol
T

1.25

Matemaruueckuil U Npy>KUHHBIN MagTHUKU. [IpeBpatienre sHepruu npu KouedaTeIbHOM JB]

1.26

3aTYXEIIOH_[I/IC KoJIEOaHHSL. BBIHY)KILCHHLIG xonebanus. Pe3onanc

1.27

MexaHW4eCKue BOJIHBI. HpOI[OJH)HI)IC H IIONCPCUYHBIC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOPOCTB PACIIf
r=v-T

1.28

3ByK. I'poMKOCTb U BBICOTa 3ByKa. OTpaxkeHHe 3ByKOBOM BOJIHBI Ha 'paHuIe ABYX cpel. MH(E

1.29

Ipaxmuueckue pabomol

N3MepeHne cpeHeil TIOTHOCTH BEUIECTBA; apXUMEAOBOM CUIIbI; JKECTKOCTH MPY>KUHBI; KO
paboOTHI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN CKOPOCTH JIBIMXKEHHS OpycKa 10 HaKJIOHHC
MIPU IBMXKCHHUH 110 HAKJIOHHOMW TUIOCKOCTH; YaCTOTHI U TIEPHUOJIa KOJIeOaHUNH MaTEMATHIECKOT
KOJIeOaHUH TPYKUHHOTO MAaATHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha phiuar; paboThl CHUIIb]
MTOMOIIBI0 HEMOJBMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH MPU MOABEME IPy3a ¢ TOMOIIBIO
HccnenoBanne 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHON YacTH TeJ
HE3aBUCUMOCTHU BBITAIKHBAIOLIEH CHIIBI OT MACCHI TEJIA; CUJIbl TPEHUS CKOJIBKEHUS OT CHUJIBI
MOBEPXHOCTH; CHJIBI YIPYTOCTH, BOSHHKAIOIIEH B MPYXKHUHE, OT CTENEHH JehopMaIliu Mpyx
HAKJIOHA HAMpaBJSIONICH; mepuona (4acTOThl) KOJIEOaHWH HHUTSHOTO MAasTHUKA OT v
MPY>KUHHOT'O MasiTHUKA OT MAacChl Ipy3a U )KECTKOCTHU MPYKUHBI; UCCIEIOBAHNE HE3ABUCUMOC
MasiTHHKa OT Macchl rpy3a. [IpoBepka ycinoBusl paBHOBECHS pbluara

1.30

Qu3zuyeckue s61eHUs 8 npupooe: IPUMEPHI IBUKEHUS C PA3TUYHBIMU CKOPOCTSIMH B 5KHBO]
CUJIBI TPEHHS B TIPUPOJIE U TEXHUKE, MPUIUBBI U OTJIUBHI, JBIOKeHHE TiaHeT COJIHEYHOM
JKUBBIX OPTaHU3MOB, pblYard B TeJIe€ YEJIOBEKa, BIMUSHHE aTMOC(EpHOTO MAaBICHHS Ha K
BOCITPUSTHE 3BYKOB )KHBOTHBIMH, 3€MJICTPSCEHHE, CECMUYECKUE BOJIHBI, I[yHAMH, 9XO




Texnuueckue ycmpoﬁcmea.‘ CIIUAOMCTP, JATUYUKHU ITOJIOKCHUA, paCCTOAHNUA U YCKOPCHUSA, Ol
pblyar, HO,I[BI/I}KHBII\/'I n HGHO,I[BI/I)KHHI‘/'I 6J'IOKI/I, HAKJIOHHAsA IJIOCKOCTD, IPOCTHIC MCXAHU3MBI |

1.31 . .
YCTPOHCTBO BOAOIPOBOJIA, THPABIMUYECKHUI IIpecc, MaHOMETp, 0apoMeTp, BEICOTOMED, MOPI
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHHUKE
2 TEIUIOBBIE ABJIEHU A
21 OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOH TEOPUM CTPOEHMsI BelecTBa. N
' ra3000pa3HOro cocTosHUM BemecTBa. Kpucrammueckue u amopHbIe Tela
2.2 JBro>xeHue yactuil Beniecta. CBsI3b CKOPOCTH ABMKEHHS YacCTUIL ¢ TeMIepaTypoi. BpoyHOB«
23 CMaunBaHUE U KalWUISIPHBIE SBJICHUS
24 TemoBoe paciiupeHue u cxxatue
2.5 TemnoBoe paBHOBECHE
2.6 Buytpennss sHeprus. Pabota u Terionepeaaya Kak criocoObl H3MEHEHUS! BHYTPEHHEH YHepr
2.7 Bunel Tennonepenayn: TENIONPOBOJHOCTD, KOHBEKLUS, U3TyUCHHUE
Harpesanue u oxnaxzaenue tes. KonuuecTBo TEIIoTel. Y AeabHas TEIIOEMKOCTD:
2.8
O=cm(t,—1)
3aKOH COXpaHEeHHUsI YPHEPTUH B TEIUIOBBIX MPOLIECCax. Y paBHEHUE TEIUIOBOTO OajlaHca:
2.9
O +0,+..=0
510 Hcnapenne n koHAeHcanus. M3MeHeHre BHYTpEHHEN SHEPIHH B IIPOLIECCE MCIAPEHUS U KO
’ VY nenbHas Temnora napoodpasoBanusi: L = O/m
2.11 Brnaxnocts Bo3myxa
[InaBneHne m xpuctammsauus. M3sMeHeHHe BHYTPEHHEW SHEPruu IPU IUIABIECHUU U KPH(
IIJIABJICHHUSA:
2.12 0
m
2.13 BHyTpeHHss sHeprusi cropanus TOIUIMBA. Y IeJbHasl TEMJI0Ta CrOpaHus TOIUBA: ¢ = O/m
2.14 [Tpunuuns! pabots! Ternosbix aurateneii. KI1/[ rermosoro asurarens
IIpaxmuueckue pabomol
N3mepenue ynenbHON TEIIIOEMKOCTH METAJNIMYECKOrO LMJIMHAPA; KOJUYECTBA TEIJIOTHI,
)15 TemnepaTypbl (PUKCUPOBaHHOW MaccChl, B KOTOPYIO OIYILEH HarpeThlii HWIMHIP; KOJTUYECTB
' LWIMHIPOM, TIOCIIE OITyCKaHMsI €ro B BOAY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIbHON BIIAXKH:
IaBjieHus spnaa. VcecnenoBaHue M3MEHEHHs TEMIEpATypbl BOJABI NPH Pa3IUYHBIX YCIOB!
CMENIMBAaHNUH XOJIOJHOW U ropsiuei BOJbI; IPOIECca UCTIapEHUS
516 Qu3zuyeckue sA61eHUA 8 npupode. TIOBEPXHOCTHOE HATSHKEHHE M KAWJUISIPHBIE SIBJICHUS B

m3nyderne CoHIla, 3amep3anre BOJ0EMOB, MOPCKUE Opu3bl; 00pa30BaHHUE POCHI, TYMaHa, UH




Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPHl HCIOJIB30BAHMS KPHUCTAIOB, KM

2.17 TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOIUIEHUS JAOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBas T
CTOPaHHUs
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 DnekTpusanus Teil. J[Ba Buaa 31eKTpUUECKUX 3apsJi0B
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
33 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsiaa
34 Onexrpuueckoe nose. Hanpsox€HHocTs snexTpudeckoro mnons. IlpuHnun cynepnosur
' KayeCTBEHHOM YPOBHE)
3.5 Hocurenu snextpudeckux 3apsaoB. JelicTBHE 2JIEKTPUYECKOTO OIS Ha 3JIEKTPUUECKUE 3aps
36 [TocTosiHHBIM 31ekTpryeckuit Tok. JleiicTBus anekTpuyeckoro Toka. Cuma Toka. HanpsxeHue
' I=q/t,U=A4/4
37 DNEKTPUUECKOE CONIPOTUBIICHHE. Y IETIbHOE AIEKTPUUYECKOE COIIPOTUBIICHHUE:
) R =pl/S
3.8 3akon OMa s yyacTka anekrpudeckou nenu: I = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I,=I,; U=U,+Uy: R=R +R,
3.9 [TapannensHoe coelMHEHNE IPOBOHUKOB PAaBHOTO COMPOTUBIICHHUS:
U=UgI=I,+I;R=2.
- S 2
CMmeniaHHbIE COEJUHEHUS IPOBOIHUKOB
3.10 Pabora u MmoutHOCTb 3nekTpuueckoro Toxka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenua:
3.11 2
O=I"-R-t
3.12 OmneIT OpcTena. MarHuTHOE 10JI€ IPSMOT0 IPOBOJIHUKA € TOKOM. JINHMM MarHUTHON MHTyKI
3.13 MarauTHOe noje MOCTOSHHOT0 MarauTa. B3anmoeiicTBre ITOCTOSTHHBIX MAaTrHUTOB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 OneiTel @apanes. SBnenue snekTpoMarHuTHON MHAYKLUU. [IpaBuno Jlenna
IIpakmuyeckue pabomul
N3mepenue 31eKTprUuecKoro COpoTUBIEHUS PE3UCTOPA; MOIIHOCTH JIEKTPUUYECKOTO TOKA; P
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOAHUKE (PE3UCTOPBI, JIAMIIC
3.16 MIPOBOJHMKA; 3aBUCHUMOCTH COMPOTHUBIIEHUS OT JJIMHBI NPOBOJHMKA, IUIOIIAAH €ro IO

CONPOTHUBJICHHUS.
[IpoBepka npaBuiia AJisl SAEKTPUUECKOTO HANIPSYKEHUS TIPU MOCIEA0BATEIIbHOM COEUHEHNH
3JEKTPUUYECKOTO TOKA IIPH MapasuieIbHOM COSIMHEHUHU MPOBOJHUKOB (PE3UCTOPHI U JIAMIIOUK




Dusuueckue sA61eHUs 8 npupode.‘ OJICKTPHUYCCKUC ABJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO KXUB

317 3emin, Apeiid moiocoB, poiab MArHUTHOTO TOJIS JUIS KU3HHU HA 3eMile, OJISIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JEKTPOCKOI, aMIepMeTp, BOJBTMETP, pEocTaT, CYET
3.18 3JIEKTPOOCBETUTENbHBIE IPUOOPBI, HarpeBaTesIbHbIE 3JIEKTPOIPUOOPHl  (IPUMEPHI), I
JIEKTPOMArHuUT, NEKTPOABUraTeNb IIOCTOSHHOIO TOKA, FTEHEPATOpP MOCTOSIHHOTO TOKa
3.19 OnekTpoMarHuTHele BOJHBIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH
3.20 JlyueBas monens ceera. [IpsmonnHeiiHoe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxkeHus cBerta. [lnockoe 3epkaio
3.22 [IpenomiieHue cBeTa. 3aKOH MPETOMIIEHUSI CBETA
3.23 JHucnepcus cseta
3.24 JIunza. Xop mydeii B mun3e. okycHoe paccTosHUE JIMH3bL. OnTHyeckas cuia JuH3bL: D = 1/4
3.25 I'na3 kak ontuyeckas cucreMa. Onruyeckue npudopsl
IIpakmuyeckue pabomul
W3mepeHune onTudeckoi Cuiibl coouparoleit JMH3bl; (POKYCHOTO PacCTOSHUS COOMPAIOLIS
396 |PA3MEPOB IpeNMeETa i n300pakeHHsI, KOTJa MPEeIMET PACIIONOKEH B IBOWHOM (DOKYCe), TTOKa3:
' HccnemoBanne CBONCTBA HM300paKEHUS, IMOJYYCHHOTO C TOMOIIBIO COOHMparomeit
paccTosiHus JIBYX CIIOKE€HHBIX JIMH3; 3aBUCHMOCTH YTIJIa MIPEJIOMIIEHHS CBETOBOI'O Jy4a OT YIJI
CTEKJIO»
397 Qusuueckue sgnrenus 6 npupooe: 3atMeHus ConHua u JIyHbl, 1[BeTa Tel, ONTHYECKHUE 5B
’ pedpakius, pagyra, MUPax)
3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, GOoTOoaInapaT, ONTUYECKHE CBETOBOIbI
4 KBAHTOBEBGIE SABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oeta-pacnana
4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-yactuu. [Inanerapnas moaens atoma
4.3 CocraB aromHoro sapa. 3oronsl
4.4 Ilepuon nonypacnajga aTOMHBIX SIIEP
4.5 S nepHble peakiyu. 3aKOHBI COXpPaHEHUS 3apsJJ0BOTO U MACCOBOTO YUCET
46 DQusuueckue s6NeHUs 6 Npupooe: €CTECTBEHHBIH PaJMOAKTUBHBIM (OH, KOCMHYECKHE JI
' MIPUPOJIHBIX MUHEPAJIOB, NEHCTBUE PAaAHOAKTUBHBIX U3JIyU€HUN HA OPraHu3M YelloBeKa
4.7 Texnuueckue ycmpoticmea. CIIEKTPOCKOI, NHANBUAYAIbHBIN 103UMETp, Kamepa BunbcoHna, s,




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» @u3uKa: MHKEHEpPbI OyayIiero: 7-i kiacc: yriayOleHHbI YPOBEHb: YUeOHUK: B
2-x vactsx; 1-e uznanue benara B.B., Boponuosa H.U., JlomauenkoB U.A. u
npyrue; noa penakuueii [lanebpatiena FO.A. AkimonepHoe o0IIeCTBO
«M3marensctBo «IIpocBemenue»

» ®u3uKa: MHXKEHEepbl OyAylIero: 8-i kiacc: yriayOIeHHbIH YPOBEHb: YUEOHUK: B
2-x yacTsx; 1-e uzganue benara B.B., Boponuiosa H.U., JlomauenkoB 1. A. u
npyrue; nox penakuueit [lanedbparuesa FO.A. AkmonepHoe 00LIECTBO
«M3marensctBo «IIpocBemenue»

» duznka: UHXKEHepbl Oyaymiero: 9-i kiacc: yriayOJieHHbI YPOBEHb: YUEOHUK: B
2-x yactsax; 1-e uzganue benara B.B., Boponuosa H.U., Jlomauenkos . A. u
npyrue; non peaaxkuuei ITaneoparuesa FO.A. AkuronepHoe 00IIECTBO

«M3parensctBO «IIpocBenieHne»

METOANYECKHUE MATEPUAJIBI 1JISI YUUTEJIA

dusnka: HHXEHEPhI Oyayliero: 7- Kiaacc: yriyoJIeHHBIN YPOBEHb: YUeOHUK: B 2-
x yactax; 1-e uznanue benara B.B., Boponniosa H.!., JlomauenkoB U.A. u
npyrue; non peaakiueit [laneoparmnesa FO.A. AkiinonepHoe 0OIIECTBO
«3marensctBo «lIpocsemienre»

» dusuka: MHXKEeHepHI OyayIIero: 8-i Kiacc: yriryOJIeHHBIH ypOBEHb: YUCOHUK: B

2-x yactax; 1-e uznanue benara B.B., Boponniosa H.H., JlomauenkoB U.A. u



npyrue; noxa peaakuueit [lanedpatiena FO.A. AkimonepHoe 00111ecTBO
«M3narensctBo «lIpocBemienne»

» @u3uKa: MHXKEHEpbl OyAyIiero: 9-i kiacc: yriayOaeHHbIH YPOBEHb: YUEOHUK: B
2-x yactsax; 1-e uzganue benara B.B., Boponuiosa H.U., Jlomauenkos 1. A. u
npyrue; nox penakuueii [lanedpariesa FO.A. AkimonepHoe 001IECTBO

«3marensctBo «lIpocBemienne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET

- https://physics-engineers.ru/

- https://m.edsoo.ru

- https://static.edsoo.ru
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