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MNOACHUTEJIBHASA 3AIINCKA

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

CopnepkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBICTBOPEHHE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTpeMsIIMUXcsi K Oojee TIIyOOKOMY
OCBOGHHUIO (PM3MYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamve 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam oOyudeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAUYECKOM
MOMOIUIM YUYUTENIO B CO3/IaHUU paboueli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MU,
MpEeNOoCTaBsieT HamOoJiee SICHbIE O0pa3ilbl MPUMEHEHHs] HAyYHOTO METOoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

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

N3ydyenue ¢u3ukn Ha YrIyOJIEHHOM YpOBHE MpeIojiaraeT YBEPEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HMCIOJIB30BaTh HAYYHBIC JOKA3aTEIhCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wu3yueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3oBaTenpHBIX opraHuzauusix Poccuiickoit @Denepanuu, pearu3yOIINX



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

[enu n3ydyenust pu3uKu Ha yriryOJEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEMJIEHMsI OOYYaIOIIMXCS K HAYYHOMY H3YUYECHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

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

(opMUpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJbTaTa U3y4EHHs] OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopMupoBaHHEe YMEHHUW TPUMEHATH (U3HUECKUE 3HAHWS U HAYYHbBIC
JI0Ka3aTeNbCTBA U OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

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

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

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

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 00ECIICUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, MEXaHUYECKUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

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

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/1aHUsl W UCHOJB30BaHUS (PU3MUYECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
IPAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIBCKUX YMEHHM: HAONIONaTh SBICHUS W H3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CocOo0ObI UX MPOBEPKH, IUIAHUPOBATh M MPOBOAUTDH OIBITHI, IKCIIEPUMEHTATbHbBIE
UCCIIEIOBaHMsI, aHATM3UPOBATh MOJYyUYEHHbBIE JAHHBIE U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTEPIIpEeTalus 1
KPUTHUECKOE OlIEHWBaHKE UH(OpMaLUY;

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



Ha wsyuenue ¢usuku (yrimyOn€HHBIA YpOBEHb) Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus orBomutcs 340 dacoB: B 7 kimacce — 102 gaca (3 4gaca B
Heneno), B 8 kimacce — 102 4gaca (3 yaca B Heaenro), B 9 kimacce — 136 yacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

®duzrka — Hayka O mpupoje. SBneHus npuponabl (3IEMEHTHI COJAEPKAHMUS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl (Gu3NYecKUX BETUYHH.
W3mepenne Qusuuecknx BenuuuH. OTanoHbl. Dusuueckue mupudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpynaa npu padoTe ¢
1a0opaTopHbIM O0OpynoBaHMEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECHUCTEMHBIX eauHuI] B equHuIbl CH.

Kak ¢usuka u japyrue ecTeCTBEHHbIE HAyKdM H3Yy4aloT MPUPOLY.
EcTecTBeHHO-HAyUHBI METOJ TO3HAHUS: HAOJIOJCHUE, MOCTAHOBKA HAyYHOTO
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 NPOBEPKE TUIIOTE3, 0ObICHEHUE
HabmogaeMoro saByieHus. Onucanue (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Hemoncmpauuu.

MexaHn4deckue, TEIUIOBBIE, DJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIC SIBJICHUSL.

dusnueckre NpubOpsl U MPOIEaAypa MPSAMBIX HU3MEPEHUN aHAJIOrOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimel.

OmnpeneneHue UEHbI IeJIEHUs MIKaJIbl U3MEPUTEILHOTO TpUbdopa.

N3mepenue pacCTosIHUN.

N3mepenue mnomany u o0beéMa. MeTo1 maneTku.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TENA.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoOBaHUS IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIIBHO, TeM OO0JIblIIe, YeM OO0JIbIlIe BHICOTA ITyCKa.

Paznen 2. IlepBoHayasibHbIEe CBECHUS 0 CTPOEHUM BellleCTBA.

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

JIBrkeHne uactul BemiecTBa. CBsA3b CKOPOCTM JBWXKEHHMS YacTHI] C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

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



arperaTHpIX COCTOSTHUSIX M UX aTOMHO-MOJEKYJSpHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Habmonenue sBneHuil, 00BACHAIOMUXCS TPUTHKEHUEM WIIH OTTAJKWBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OnpITH IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannueckoe paswxenue. Ilyte u  nepememenue. PaBHOMepHOe u
HepaBHOMepHOe JBrkeHHe. CBOOOJHOE MaJieHuEe Kak MpUMEpP HEPaBHOMEPHOTO
nBrkeHUs Teil. CkopocTb. CpenHss CKOPOCTh NMPHU HEPABHOMEPHOM JIBMIKECHHH.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduxky 3aBUCMMOCTE BENMYMH, OMNMCHIBAIOUIMX JBHKeHHE. OOmmue
HNOHATHA 00 OTHOCUTEJIBHOCTH JBHXKEeHUs. CIOXKEHHE CKOpOocTel I Ted,
JBIOKYIIUXCS MMApaIebHO.

SlBnenne unHepuMM. 3aKOH HMHEPUUHM. B3aMMoaenCTBHE TEN KaKk NPUYMHA
W3MEHEHHsS] CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
MOoCTynaTeabHOM JBWXeHUU. IlnotHocTh BemiecTBa. CBsi3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYyJl B eauHule o0béMa BemectBa. (CMecH U CILJIaBBL
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. M3mMepenne cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHS M CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux muaHerax. Bec tena. Hesecomocts. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuila TpeHUsl.
TpeHue CKONBXKEHHsS W TPEHHUE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHM4eCcKoro JIBIKEHUS Tea.

M3mepeHne CKOpOCTH NMPSAMOJIMHENHOTO JBUKEHMS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 10 B3aUMOJIEHCTBHIO TEJL.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.



OnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXKEHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBHCHUMOCTh pacTshKeHHUs (medopmarun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

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

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIEHUS U YBETUUCHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

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

AtMocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3aAymHON o0onouku 3emuid. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUS 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 CI0BUE BOSHUKHOBEHUS BHITAJTKUBAIOIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTH AAaBJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTBIO U TA30M.

Coobmiaroiuyecst CoCybl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUJIbI BECY BBITECHEHHOM KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IJIABaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.



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

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

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

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

KoHcTpynpoBaHue apeoMeTpa Uid KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

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

Mexannueckas dHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[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 MJIOCKOCTH.

W3yuyenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

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

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTHH.

8 KUIACC

Pa3znen 6. TensioBble siBJeHHUS.

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



Mogenu TBEPIOro, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHHA. TEeXHOJOrnyM MOJyYeHUs] HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB I'a30B, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATsSI)KEHHE, CMAauyMBaHUE, KaIWUISIPHBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

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

BuyTtpennsis sHeprus. CnocoObl H3MEHEHHMs BHYTPEHHEH SHEPTHUU:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunbt TEIIoNepeaaun:
TEIJIONPOBOAHOCTh, KOHBEKIIMS, U3JIydeHHe. Bupl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YenbHas TEMI0EMKOCTh BeLIECTBAa. TemIo0OMeH U
TEIJI0Bo€ paBHOBecue. 3akoH HbpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNUE KPUCTAJUIMUECKUX BEILECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHachIIIEHHBIH Map. BiaxkHOCTbH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATENIM M 3allATa OKPYXKAKIIEH cpeapl. TermnoBble MOTEpU B
TEIJIOCETSIX.

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

Jemoncmpayuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmronenue nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyWMBaHUS W
KaMWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKICHUU.

[IpaBuna naMepeHus: TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJaxkieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn pabOTbl BHEIIHUMU CHUJIAMH.

CpaBHEHHE TEMIOEMKOCTEN pa3InuHbIX BEIECTB.



Habnronenue kumneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OneITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUSA BO3JyXxa OT €ro o0néMa H
TEeMIEPATYpPHI.

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

HaOnronenne wu3MEeHEHUs BHYTPEHHEW SHEpruM Tejla B  pe3yjbTare
Terionepeaayr U padboThl BHEIIHUX CHUJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropstue BOJIBL.

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

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

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzauus Tel. J[Ba poaa 3IEKTpUUYECKUX 3apsaoB. BzaummopeiicTBhe
3apspKEHHBIX Tell. 3aKoH KyroHa.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTH 3ieKTpudeckoro mnosisd. IlpuHomn
CYNEPHO3UIIUU HIEKTPUUECKUX T0JIEH (Ha KAaYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUNA 3apsil.
Crpoenue aroma. IIpoBoAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPAaHEHHUSI ANEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
M CTOYHMKHM TMOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOrOo TOKa (TEeIIoBOE,
XUMHUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HaNpsiKEeHne. AMIIEpMETP
Y BOJIbTMETP B LEMHU MOCTOSSTHHOTO TOKa. CONMPOTUBIIEHUE TPOBOJHUKA. Y IEITBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuieIbHOE COeIMHEHHE MPOBOAHUKOB. J/IC B lenu MOCTOSIHHOTO TOKa. 3aKOH
Oma mist monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTEL.

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

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE IS )KU3HU Ha 3eMlIe.
OmeiT Opcrena. MarHutHoe Tone 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTpOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3IIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

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

Jlemoncmpayuu.

DJeKTpU3aLUs TEJL.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

W3mepeHne dIeKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JEIEHNUs ITOJ0COB MarHUTa.

MopennupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarnuTtHOEe 1oje Toka. DJIEKTPOMarHur.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OneiTel 10 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPU COMPUKOCHOBCHHH H
WHIYKIUEN.

HccnenoBanre NEUCTBUS  DJIEKTPUYECKOTO IO HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE AIEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnbIThI, TEMOHCTPUPYIOLINE 3aBUCHMOCTD 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia MJisI CUJIBI TOKAa NPU MAPAUIEIBbHOM COEOUHECHHU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI ICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJIMBaHUS WIH NOJYIPOBOJIHUKOBOIO JIUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aWMO/ICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3ydenne neicTBUsI MAarHUTHOTO TOJISl HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl AJIEKTPOIBUTATES.

N3mepenue KIIJI anmekTpoaBUrateibHONM yCTaHOBKH.

OneITBl 1O  HKCCIEIOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM HMHAYKIUU:
HCCIIeIOBAaHUE U3MEHEHUM 3HAUCHUS U HAIIPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHue. MarepuanbHas Touyka. CrocoObl OmMcaHUs
MEXaHUYECKOTO JIBIDKEHUS: TaOIMYHbIHN, rpaduueckuit, ananmuTuaeckuii. Cucrema
orcuéra. OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBHIKEHHUS.

BekTopHbI€ BEIMUUHBI, ONEPALMK C BEKTOPAaMHU, IPOEKIMU BeKTOpa. Paguyc-
BEKTOpP MATEpUAIBHOW TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE JIBMKeHWEe. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBHXKEHUE.
Cpennsisi ¥ MTHOBEHHAs! CKOPOCTh Teja P HEPAaBHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JBHKECHUE. Y CKOPEHHUE
cBoOoaHOrO najaenus. OnsITel ["anumnes.

['paduueckas mHTEpHIpETallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MIEPEMEILICHHS IS IPAMOJIMHENHOTO JBUKEHHS.

JIBrkeHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBMKEHHE 10 OKPYKHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
¥ 4acToTa OOpallieHus Mpyu paBHOMEPHOM JBHUXKEHUU MO OKPY>KHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIAs CUa.

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

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUS CKOJIbXKEHHUS, CHIa
TpPEHUS TIOKOsI, Ipyrue Buibl Tpenus. Koadduiment tpenus.

JIBM>KEHHME TN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m nmoapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
amnmapatbl, CyJa Ha TM[OJBOJHBIX KpBUIbSIX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BIoKeHHE 1Toe3/1a Ha MarHUTHOM TOTyIITKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMKEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwcie TiaHer Bokpyr Comuna). Ilepmas
KOCMHMYECKAsi CKOPOCThb. HeEBECOMOCTh M MEpETpy3KH.

PaBHOBecue matepuanbHOM TOYKU. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIIJIEHHON OChIO BpaleHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynec Tema. W3menenune wumnynbca. KMmmoynse cuibl.  Yopyroe u
HEYIIPyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
TpeHusi. CBsA3b dHEPruM U paboThl. [loTeHIIManbHas YHEPTUS Tela, MOTHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus ckaTtou npyxuHbl. Kunernueckas
sHeprus. TeopemMa O KMHETUYECKOW JHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXaHWYECKOU JHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHne CKOPOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs T€Jl, CBOOOTHOTO MaJcHUs, KOJeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITYyJIbCa IPHA YIIPYTOM B3aNUMOJICHCTBUU.

HabGnronenne peakTUBHOTO JBUKEHUS.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

OmpeneneHue cpeaHEed CKOPOCTH CKONMBKEHUS OpycKa WIM JIBUKCHUS
[IapyKa Mo HaKJIOHHOW ITIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpH PaBHOYCKOPEHHOM JBH)KEHHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUN 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenenenue kodhGUIEHTa TPEHUS CKOTBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTAJILHOM MMOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyja. [‘apMoHuYeckue KojebaHus. 3aryxaromniye KoyeOaHus.
Boinyxiennblie konedanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: HHTEppepeHIus u nudpakius. JlJinHa BOJHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue um otpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jlemoncmpayuu.

HaOmronenne kojeO0aHMii Tel mON JNEUCTBHEM CHIBI TSKECTU W CHIIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHue 4aCTOThI U NMEepUojia KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

OmnpeneneHue 4acToThl U Mepruoia KojieOaHUuN NPy KUHHOTO MasiTHUKA.

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

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

[IpoBepka HE3aBUCUMOCTH Tiepuoaa KojJeOaHUW Trpy3a, MOJBEIICHHOTO K
JIEHTE, OT MaccChl Tpy3a.

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

N3mepenue yckopeHusi CBOOOIHOTO MaieHUsI.



Paznea 10. DneKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. lllkana siexkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHMTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBA3b.

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephEepeHIns U AUPPAKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNutepdepenius u qudpakiuys cBeTa.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PPAKITUU CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

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

[Ipenomiienue cBeta. 3akOH npesoMiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnrTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

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

Hemoncmpauuu.

[TpsiMosMHEHOE PACTTPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XoJ Jiy4er B paCCEUBAIOIIEH JIMH3E.

[Toryuenue n300pakxeHnuii ¢ TOMOIIBIO JINH3.

[Tpuntun aevictBus doToanmapara, MUKPOCKOIIA U TEJIECKOTIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTJla MaJAeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (QOKYCHOIO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparomie
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIEKTP.

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

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBaHTel. JInHeWdaTsie CIIEKTPHI.

PanuoaktuBHOCTE. Ajba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmoxaens atomHoro snpa. M3otombl. PannoakTuBHBIE
npespanieHus. [lepuon nmonypacnaga atoMHbIX siaep. JlercTBue paanoaKTUBHBIX
U3JTyYeHHUI Ha KUBBIE OPraHU3MBbI. 3aluTa OT PaAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus cBsI3M aTOMHBIX snep. CBs3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHUE NPOOIJIEMBI SIAEPHON SHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3IM4yHbIX a30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuwie pabomul u onvimol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE DHEPTUU YACTHULIBI 10 TOPMO3HOMY MYTH
(o dhoTtorpadusam).

N3mepenmne paairoakTUBHOTO QOHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJITOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10 (pU3HKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHUE U ONHUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, aHAIIU3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

[IpeanoututenbHO (HOpMOM OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeIioB;

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NEepeUyHe K pas3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKU;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYAILHBIMHU MPOEKTAMH, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3a/laHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOUINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

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

o I)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

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

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

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPHUHIUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI PUPOJIHI;

pa3BUTHE HAY4YHOH JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

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

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B PEIICHUM MPAaKTUYECKUX 3a]ad (B paMKax CEMbH,
oOpa3oBaTenbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

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

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

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

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

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

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

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

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHUU;

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

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

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iiero 006pazoBanus y o0ydaromierocss OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:
BBISIBIIAITH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH  OOBEKTOB
(ssBNIEHMUI ), KJITaCCU(PULIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W TPU H3YYECHUU (PU3HUECKHUX
SBJICHMA M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILCHUS, BHIOOpP Hambojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3nUecKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

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

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
IIPOBENEHHOTO HAOMIOEHUS, OIbITA, UCCIIEI0BAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 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 yU4ETOM MPEAJIOKEHHON yueOHOM (hU3HIecKoi
3a/1auu;

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

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

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  MOpeacTaBICHUS
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JyarpaMMamu, MHOM rpadukoil 1 uX KOMOMHALUAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl U
BBICKA3bIBaTh WJEHW, HAIEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
OJ1ar0oKeJIaTeIbHOCTH OOIIEHNS;

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

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOJIMYHO TMPEACTABIATh PE3YJbTAThl BBIMOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

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

NPUHUMATD 1EIH COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHHUIO: PACIpElesATh pPOJIM, OOCYXJaTh MPOLIECCHl U PE3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

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

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMIMI MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS
Camoopranusauus:

BEISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHSIX, TPEOYIOITUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOAAX  NPUHATHS  PEHICHUM
(MHIMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, MPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AITOPUTM pelicHUs (PU3NUECKON 3aaud WIIH
IJIaH HCCIEOBaHUS C Y4YETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeiaraeMbie BApUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OIICHKY CUTYyaIluu U TIpeJjIarath IjiaH e€ N3MCHCHHUSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MCHUBIIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH Ce0s HA MECTO JIPYroro YesoBeKa B XOJ€ CIopa WIH IUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHUS M JIOTHKY JIPYTOTo.

MPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

IHNPEAMETHBIE PE3YJIBTATBI

K xoniy o0y4yeHus ¢ 7 kaacce npeaMeTHbIE pe3yabTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BaTh MOHATHS: (PU3NYECKUE U XUMHUUYECKUE SIBJICHUS, HAOIIOIEHUE,
IKCMEPUMEHT, MOJeNb, THUNOTe3a, CAUHUIBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHUCTBYIOWIAsl CUJ, AedopmManus (ympyras, IulacTHUeckas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/JICHCTBUE TEJI, PABHOBECHE TBEPJIBIX TEJ C 3AKPEIJIEHHONW OCBhIO BpaIllCHHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHUE; TJIaBaHUE TeJI, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacno3HaBaThb  MPOSIBICHME  W3YYEHHbIX  (PU3MUECKHX  SBICHUI B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KUBOW OpraHu3M, IUIaBaHHE PbIO, pblYard B TeJie YeJIOBEKa), Mpu
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYUMHBI (Macca, OO0bEM, IUIOTHOCTb BEILIECTBAa, BpeMs, NYTh,
CpPEIHsAsI CKOpPOCTb, CHJIA YINPYTOCTH, CHJIa TSDKECTH, BEC TeJla, CWIA TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas pabdoTa, MOIIHOCTb, IJIEYO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTMMH BEJIMYMHAMU, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[Tackans, 3akoH ApxwMmena, MPaBWIO paBHOBeCHS pbluara (OJ0Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENU PEAlbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTENEHHBIE CBOMCTBA



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

OOBSCHATh (PU3NYECKHUE SIBICHUS, TPOIECCH M CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIETMOYKY pACCYKIEHUH C ONOpOM Ha M3yYEHHbIE CBOWMCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 NEHCTBUSA) MO M3y4aeMbIM TeEMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 GOpMyII, CBA3BIBAIOIMINX (PU3NUSCKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CTHPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHYEeCKUE MpeoOpa3oBaHUS M PacyEThl,
OLICHWBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOUIU
¢u3nYeCKUX METOAOB, W TpeIjaraTb OPUEHTHPOBOYHBIA CIOCOO pemIeHus, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
CBOMCTB Tenl (muddy3us, TEIMIOBOE PACIIMPEHUE Ta30B, SBJICHUE HWHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACHUCTBUU TeJN, Mepeaadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOACHUH, CAMOCTOSTEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

NPOBOANUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPIOTO Tela, CHUJla TPEHUS CKOJIbKEHUS, JaBJICHHE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
MeTOoJla M3MepeHus, (UKCUPOBATh IMOKa3aHUs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
NPYKUHBI, BBITAJKUBAIONIEH CHJIBI OT 00BbEMa MOTPY:KEHHON 4YacTU Teina U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBaHMsI, CaMOCTOSITEIbHO IUIAHUPOBATH MCCIIEA0BAHUE, CAMOCTOSTEIBHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coON0aTh IMpaBuia TEXHUKM Oe30macHoro Tpyaa mpu pabote cC
71a00paTOPHBIM 000PYIOBAHUEM;

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

XapaKTepU30BaTh MPUHIIUIBEI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, ApEOMETP), MCIONb3ysl 3HAHUA O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

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

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IOBEACHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMU (PU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHbOpMaIlMIO0, KOTOpas SBJISETCS MPOTUBOPEYMBOM WJIM  MOXKET  OBITh
HEJO0CTOBEPHOM;



WCITOJIP30BAaTh TIPH BBIMOTHEHUM YYEOHBIX 33JaHUil HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTO COACpIKaHUA, CIIPABOYHBIE MaTEPHAIIBI, PECYPChI CETH
WuTepHeT, BiameTh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/laBaTh COOCTBEHHBIC KpAaTKHWE MHUCHMEHHBIE W YCTHBIC COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHHKOB WHGMOpMAIUU (HU3UYECKOTO COJEPKaHMs, B TOM YHUCIE
MyOJIMYHO JeJIaTh KPaTKHUE COOOIIECHUSI O pe3yJbTaTaX MPOEKTOB WM Y4EOHBIX
MCCIICIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIb30BATh HW3YUYCHHBIH TOHSITUWHBIN
amnmapar Kypca (OU3MKH, COMPOBOXKIATh BHICTYILJICHHUE MTPE3EHTAIIUCH;

IIPU  BBIMOJHEHUH YYEOHBIX IIPOCKTOB M HCCJIEAOBAHUM pacHpenesiiaTh
00SI3aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTaBJIECHHBIMU 3aJja4aMu, CIEIUTh 3a
BBITTOJIHCHUEM IIJIaHA JIEHCTBUM, aJCKBAaTHO OIICHMBAThL COOCTBCHHBIM BKJIAJ] B
JIESITEIbHOCTh ~ TPYMIIBI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMO/ICUCTBUE,
YUYUTHIBASI MHEHHUE OKPYKAIOIIUX.

K koHly oOyueHus ¢ 8 knacce mpeaMETHbIE pPe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHUS BEUIECTBA, KPUCTAJUIMYECKHE U
amop(HbIE Tena, HACBIIIEHHBIA W HEHACBHIMICHHBIA Iap, CHOCOObI M3MEHEHHS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA OJJIIEKTPUYECKUN 3apsl, IPOBOIHUKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHN ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN S3BIK (PU3MKHU TNpU
pElIeHUH YYEOHBIX U MPAKTHYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE paclIMpeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KalWUIIPHBIE SBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
TerIonepeaayn (TermIonpOBOAHOCTb, KOHBEKIIMS, U3yUEHNUE), TEIUIOBbIE MOTEPH,
ANEKTpU3alUsl TeJ, B3aUMOJEHCTBUE 3aps/iOB, JACHCTBUS SJEKTPUUYECKOTO TOKA,
KOPOTKOE€ 3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJIS Ha
IIPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpyXxaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B IMPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue ColiHIa, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
YKUBBIX OPraHW3MOB, MarHUTHOE MoJie 3eMIIH, JPei( MOIOCOB, pOJIb MATHUTHOTO
noyist JUisl KU3HM Ha 3emiie, TMOJSPHOE CHUSHUE), MpPU OSTOM IEpPEBOJUTH



NPAaKTHUECKYI0 3a7ady B y4eOHYI0, BBIACNATh CYIIECTBEHHbIE CBOWCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

ONKCHIBATh HW3yYEHHBIE CBOMCTBA TeJ M (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMmIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yjAelbHas TEIJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBICHUE NpoBoAHUKA, DJ[C B 1enmM MNOCTOSHHOTO TOKa,
AIEKTPUUECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIEKTPUYECKOrO TOKA), IPX ONUCAHUU PABUIIBHO TPAKTOBATH (PUINUYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U €OUHULBI (PU3NYECKUX BEIUYHH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCITIOJIb3YsI OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHUMI CYNEPIIO3UIHMM 3JIEKTPUYECKUX II0JEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jxoyns-JIeHna, 3aKOH COXpAaHEHMs] DHEPrUH, MPU ITOM pazinyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENU PEAlbHbIX OOBEKTOB, MPOLIECCOB U
SBJIICHUM, BBIJEJATH IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBa
00BEKTOB, MPOIIECCOB, SIBJICHUHN, TPUMEHATh (PU3UUECKUE MOJCIU JIJIsi OObSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3UYECKUE SIBJICHUS, IPOLECCHl U CBOWCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/layd, B TOM 4YHCJIe TpeOyIOUIMe YHCIEHHOTO OLIEHUBaHUs
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIUYHUH, IIPU ITOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYI0 LEIMOYKY PpaCCYKJEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
buznyecKux SBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/JIEIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOLIUX (PU3UYECKHE BEIUYMHBI,
3alMCBIBATh KPATKOE YCJIOBHE M Pa3BEPHYTOE PEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHAIINU3a
pa3MepHOCTEH, UCMONb30BaTh TpaduuecKre METOAbl PEIICHUs 3a]ay, MPOBOAUTD



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nyeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KaNmWUISPHBIE SIBJICHMS, 3aBUCUMOCTb IaBJICHUS BO3/yXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) MpU
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
IIEKTPU3aLUs TEI U B3aUMOJCHCTBHE AIEKTPUUECKUX 3aps0B, B3aUMOJCHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YaJU3alMsl MAarHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKA): (POPMYJIMPOBATH MPOBEPSEMOE
NpeanosjoxkeHue (rumoTre3y) O  BO3MOXKHBIX — PE3ysIbTaTax  HaOIIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE W KOCBEHHbIE HW3MEpPEHHsI (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHJia TOKa, HaIpPSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, paboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpoB, 0OOCHOBLIBATH BHIOOP METOJa M3MEpeHUs, (UKCHUPOBATh MOKAa3aHUSA
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTh JIaBJICHUS BO3AyXa OT €ro oO0béMa M HarpeBaHUs WIU
OXJIQXKJICHHUS, UCCIIEA0OBaHUE SIBJICHUS TEMI000MEHA PU CMEILIMBAHUY XOJIOJHOUN U
ropsiueii  BOABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHS M YACJIBbHOIO CONMPOTHBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAOIIET0 Yepe3 MPOBOJHUK, OT HAIpPSOHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBwiia Oe30macHOro TpyJaa mpu paboTe ¢ 1abopaTOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETP, CUETUYHK IIEKTPUUECKON IHEPTHH, dIEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHUM, HEOOXOAUMbIE (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUIPOMETp, JBUTaTellb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB JIEKTPUUECKHUX LIENEH, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH U3YYEHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPUTEITHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEIICHUU y4eOHO-NIPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWHd C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK HH(pOpMarmu Gu3ndecKoro conepxkanus B UnTepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHUN W CPaBHEHUS JOTIOJHUTEIHHBIX HCTOYHHUKOB BBIJIEIATH WH(MOPMAIIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BianeTte npuéMaMH KOHCIEKTUPOBAHUSA TEKCTa, IpeoOpa3oBaHuUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHBIC THUCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCI€ MyOJNMYHO  TPEIACTaBISATH  PE3ylbTaThl  MPOEKTHOW WK
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



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

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

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LUEHTP TSHKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, WMH(Qpa3ByK U yJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITy4YEHHUsI, U30TOIbI, SIAEpHAs U TEPMOSAEPHAs. SHEPreTHKa) U CUMBOJIMYECKUI
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE TMaJ€HUE TeJl, JBWKEHUE II0 OKPYXKHOCTH, B3aUMOJEHCTBHE TEll,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kose0aTeNIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Kosie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHME (PaclpOCTpPaHEHUE M OTpaKEHUE
3ByKa, UHTephepeHIns U JUpakius BOJIH), NPSIMOJIMHEHHOE pacnpoCTpaHEHuE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3yYeHUs]) 1O ONHUCAHMIO UX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  M3YYEHHbIX  (U3HYECKUX  SIBJICHUH B
OKpYXaroleM MUpe (B TOM yucie (U3MYECKUe SBJICHUS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABWKEHUE IIaHeT COJHEYHOW CHCTEMBI, PEAKTUBHOE JIBHIKEHHE JKHUBBIX
OpPraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMU, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHU,
€CTECTBEHHBIN pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOAaKTUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKHK) (U3HUECKUX SABJICHHM;

ONMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dusznyeckue BENWYMHBI (CPEAHAs W MTHOBEHHass CKOPOCTh Tela IMpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEpPEMENIEHUE MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWHOM  JIBHDKEHHM,  YIJIoBass  CKOPOCTh,  LIEGHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, IOTEHIMATIbHAS SHEPT U CKATOM NPYKUHBL,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTeMATUYECKOTO U MPYXUHHOIO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpU ONHWCAHWU MPABUIBHO TPAKTOBaTh  (PU3MUECKU  CMBICH
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMUYMHAMU, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIUYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAaHEHUs MMIIYJIbCa, TEOPEMY O KMHETHYECKON SHEpruu, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(u3MYECKUX MPOIIECCOB U pEeUIEHUS y4eOHBIX 3a]1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3MUECKUX BEJIMYMH, IPU 3TOM BBIOMPATH a/I€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
bopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMIMCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEILICHHE 3aJaud, BBIBIATh HEAOCTAIOUINE WA H30BITOUHBIC
NaHHble, OOOCHOBBIBATH BHIOOP METOJAa pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HAUYEHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHUM  HWCCJENOBAHMS  PACHO3HABATh  IPOBEPAEMOE  MPEIIOIOKEHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYJbl MajblX KOJEOaHUH, MNPSAMOIMHEWHOE paclpoOCTpaHEHHE CBETa,
pa3nokeHue Oenoro CBeTa B CIEKTP, U3YUEHHE CBOMCTB M300paKeHUsI B IJIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOCHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY W3 M30BITOYHOrO Habopa 00OpyaoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAaYeHHE M3MEpSIeMON BEIUYMHBI U  ONpeAeNsis IOrPElIHOCTh
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tejla TPHU PAaBHOYCKOPEHHOM JBW)KCHHH, YCKOpEHHE CBOOOIHOTO
najieHus, KECTKOCTh  MPYXKUHBL, KOA(P(OUIMEHT TPEHUs  CKOJIbKEHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaTEeMaTHYeCKOTO0 W TNPYXHHHOTO  MasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
HKCMEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIYMCIATH  3HAYCHHE  BEIMYMHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCUMOCTEH (PU3MUECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJIBHOTO JIaBJICHUS, MEPUOJa KOJICOaHW MaTeMaTHYeCKOro MAasiTHUKa OT



JUIMHBl HUTH, OIPEJCICHUE YCKOPEHHUS CBOOOIHOTO TAjCHUsS, HCCIICIOBAaHUC
M3MEHEHUS BEJIMYMHBI U HAMPABJICHUS MHIYKIIMOHHOTO TOKA, 3aBUCUMOCThH yrja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO Jy4ya, HCCJIEJIOBAHUE TPEKOB: HU3MEPEHUE DSHEPIMM YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TaOIUIl U TpaduKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
o0opy1I0BaHUEM;

XapaKkTepu30BaTh MPUHITUIIBI ACHCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX TMPOIECCOB C OMOPOM Ha MX OMHCaHUs (B TOM
YuCJe: CHOUAOMETpP, AATUMKHA TOJIOKEHHUS, PACCTOSHUS W YCKOPEHMS, paKerTa,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), MCNONb3ysl 3HAHUA O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TIPAaKTUYECKUX 3a/ad, ONTHYECKHE CXEMbl ISl TOCTPOCHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUsI (PU3NYECKUX 3HAHUM B MOBCEIHEBHOW >KMU3HHU I OOECrieYeHUs
0e30macHOCTH TIPU OOpaIlleHUHd C MPUOOpPaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK MH(MOpMaIuu Gpuanyeckoro cojepxkanus B UurepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJYYEHHONM HH(GOPMAIMKM HA OCHOBE HMMEIOLIUXCS 3HAHUWA U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB,;

WCIIOJIb30BaTh TPU BBHITIOJTHEHUH YYEOHBIX 3aJaHUN Hay4dHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYECKOro copepIKaHus, CIPAaBOYHBIE MaTEpPHANIBI, PECYPChl CETU
WNuTepHeT, BiameTh npuéMamMu KOHCIEKTHPOBAHUS TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MPEACTABIATh PE3YJIbTAThl MPOCKTHOMN UM UCCIEN0BATEIbCKOMN AEATEIbHOCTU MPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YYCHHBIN IOHSITUWHBIM ammapar M3y4aemMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NPOrpamMMblI Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypcsl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 Crpoenue BemecTBa 2 1
JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI]
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHHUUeCKO€e OBIKEHUE 10
3.2 WNuepuwmsi, Macca, MIOTHOCTH 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua gaBiaeHus: TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Wroro no pazueny 28
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOPUTEIIEHO-0000IIAOIINN MOTYITH 6
Htoro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHne u CBOMCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsbl. 3apsHKCHHBIE Tela 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Hroro no pazgeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHrYecKoe IBHKEHUE B CIIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoineOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI
Htoro no pazneny 6
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjiomeHne CBeTa aroMOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 Mexanudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (TOBTOPHUTEIHHO-0000IAOIINI MOIYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoubnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusukKa — HayKa o npupoje. ABiaeHus 1

PUPOJIbI

dusnyueckue sIBICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

®uznueckue npudopsl. Ilorpemnoctu nmpu 1

IPSIMBIX U3MEPEHUAX

VYpok-uccnenosanue "M3mepenue

JIMHEHHBIX pa3MEpPOB T U POMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpeznenenue 1 1

pa3mepoB MajbIxX Tea. Metoj psiioB”

MeTtobl HaydyHOTO NO3HaHUs. Onucanue

(bu3NYECKUX SIBICHUHN C TOMOILBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue Bemectsa. ONbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus ra3oB. ONbITHI MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. duddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

BzamMoneiicTBue 4acTUI] BEIISCTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe nBuxenue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHast pabota "Onpenenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM IapUKa MO HAKJIOHHOM MJI0CKOCTH"

93 OTHOCHUTENBHOCTH ABHKEHUS. CII0KEHHE
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Tonyuenue u ananus rpaukoB

24 3aBUCHMOCTH IIYTH ¥ CKOPOCTHU JABMKCHHUS
OT BpEeMEHH
Pemenne rpaduueckux 3aaad mo Teme

25 "Mexanuka. PaBHomepHoe
psIMOJIMHENHOE ABMKEeHHE"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYNATEeNFHOM JIBUKEHUHU

28 VYpoxk-uccnenosanue "CpaBHEHHE MacC MO
B3aUMOJEHCTBUIO TET"

29 IInoTHOCTE BelecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amau no reme "Macca Tena.
ITmorHOCTE BertecTBa"

32 Cwmecn u cruiasbl. [loBepxHOCTHAs 1




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHnTtponbnas padora mo teme "dusuka —

34 Hayka o npupoze. Ilepponagaibubie
CBE/ICHUS] 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaesneHue CUibl TKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. Usmepenue cui. JlunamomeTtp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec Tena"

JlaGopatopHas pabota "OmnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTD
pactsbkeHus (nedopMalin) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIAs cuila

44 Pemenune 3angau no reme "CrnoxeHue cui.

PaBHoaeiicTBytomas cuia”




Pemenne 3aga4d mo reme "B3anmoneiicteue

4 ten. Cuiel B MeXaHuke"
Pemenne 3amgau no reme "Cuna tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIbI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OnbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

48 Pemenue 3aga4d mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbhas pabota no Teme
"Bzaumonencrtaue tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenue KUAKOCTEH U ra30B. 3aKOH
[Tackans

54 ITHeBMaTHUECKHE YCTPOICTBA

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coodmarmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATmochepa 3eMiIH U IpUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuenu
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsl st
U3MepEeHus: aTMOC(EepHOro aBiIeHus

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuna. 3akoH Apxumena

67 Pemenne 3amaa nmo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcrepuMEHTaIbHOE OOHAPYKEHNE
JEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha
TEJ0, MOTPYKEHHOE B JKUJKOCTD"

70 [InaBanue ten




JlaboparopHnas pabota "Vccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bema
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus miiaBaHus tena"
Pemenue 3agau mo teme "JlelicTBue

74 YKUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

76 teMme "JlaBieHue TBEpAbIX TEM, KUAKOCTEN
U ra3oB"

77 KonrtponsHas padorta no reme "JlaBnenue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3a1ay Ha onpenenenue padboTsl U
MOIIIHOCTHU

81 PaGora cuinbl TSHKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3yueHue npaBuia

pbryara Jjist oABMXXHOTO U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omno0toe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3amau mo reme "Paborta cuibl
TSDKECTH U cuitbl Tpenust” / Beepocceuiickas
poBepovHas paboTa

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-konpepenus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

KoaddunmenT noneznoro neicTBust
IPOCTBIX MEXaHU3MOB

92

93

94

JlaGopaTtopHast pabota "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4geckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
JHEPruu

95

VYpok-sKcrepuMeHT "DKCepruMEHTAITBHOE
ompeieJIieHue N3MEHEHHUST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTHH MPU CKATHIBAHUHT
Tea Mo HaKJIOHHOW MIOCKOCTH"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "Pabota u MmourHoCTh. DHEprus"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1mo Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6oTa ¢ Tekctamu 1o reme "CtpoeHue 1
BelecTna”

100 PaGora c' 'TCKCTaMI/I o Teme "Cuiibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBeHue 1
TBEPJBIX TEJN, )KUIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu o Teme "DHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
1 KHHETHYECKOW TEOPUHU U X ONBITHHIC 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CMaunBaHue U KalWJUISIPHOCTb. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTpeHHsist 3Heprus u crnocoosl eé 1
WU3MEHEHHUS
10 Bune! Tennonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJsIX SHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 1

TCIINIIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

Jlaboparopnas pabota "Hccienoanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MEeHe C HarpeThIM
METANINYECKUM HHJIMHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenue 3amau no treme "IlnaBienue u
OTBEp/IeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHus Jpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUHU aMOP(HBIX

TCI

22

[TapooGpa3oBanre U KOHIEHCAITHS.




Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
Ypok-uccinenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBHIEHHBIN Iap.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJILHOM BIAXHOCTU BO3ayXa"

28 Pemenue 3amau nmo teme "BiaxHocTh"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [TpuHIMIIBI paOOTHI TETJIOBBIX JBUTATENCH

39 [TapoBas Typ6uHa. /I[Burarens BHyTpEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenne 3agau mo treme "KIIJ] TermoBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATENN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TEIUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MonroroBka K KOHTPOJIBHON paboOTeE MO TeMe

38 "TemoBsie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMH BeriecTa"
KoHnTtpoinbhas padora mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
cocTOsiHU BemecTBa"

40 DOnexkTpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
Ha’JIEKTPU30BHIBATHCS "

42 B3aunmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hanpsok€HHOCTD

43 aNeKTpuYecKoro nois. [IpuHiun
CYNIEPIO3ULNH IIEKTPUUECKUX TTOJIEH

44 Hocurenu snekrpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [TpoBOAHMKH, TUINEKTPUKU U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUS

3JIEKTpUYECKOro 3apsaa”




OnekTpuueckuil Tok. lctTouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUSA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE JICKTPUUECKON LIETTH 1
MOCTOSIHHOTO TOKAa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon OMa aJis yyacTKa Lenu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE CONPOTUBIIEHUE. Y ACIBHOE 1
COTIPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
yIETBHOTO COMPOTUBICHUS MPOBOJHUKA"

61 Pemenue 3agau no teme "DnekTprueckoe 1
CONPOTHUBIICHHE. Y ICIBHOE CONPOTHUBIIEHUE"

62 Pemenue 3amau mo teme "3akoH Oma" 1

63 [TocnenoBareapbHOE U MApaLICIHLHOE 1

COCINHCHUA ITPOBOAHHUKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TIPOBOHUKOB"

66

67

68

JlaboparopHas pabota "IIpoBepka npaBuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEJIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa J171s TOJIHOM
enu

69

Pemenue 3amgau o reme "DJIC, BHyTpEeHHEE
COIPOTHBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
IS TOJIHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
ToKa"

[TpaBuna Kupxroga

72

JlaGopaTtopHas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1€MEeHTOB"

PaGora QJICKTPHUYICCKOIr'0 TOKA. MOIIHOCTB




SJICKTPHUYCCKOI'O TOKA

75

76

JlaGopaTtopHas pabota "Onpeznenenue
paboThl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
3EKTpUYECKOro Toka. KopoTkoe 3ambikaHue

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI ACHUCTBHS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DnekTpuuecKue 3apsabl. 3apsHKEHHBIE Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuUecKue 3apsabl. 3apsKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUIN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KM3HHU Ha 3emite

VYpok-uccnenosanue "M3ydenue
MarHUTHOT'O TOJISL TOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHUH U Pa3/IeieHUN.
Busyanuzanus nosst moCTOSIHHBIX MarHUTOB'

82

OmneiT OpcTena. MaruuTtHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTpOMAarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue eé




HaIpaBJICHUS

Pemenue 3amaud no reme "Cuna Amnepa u

85 ,
omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTaTEh OCTOSIHHOTO TOKA.

86 Hcrnonb30BaHME 3IEKTPOIBUTATEIICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 Bcepoccuiickast mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

89 JlaGopaTtopHast pabora "M3yueHnue aeicTBus
MarHUTHOTO TOJISl Ha MMPOBOJHHUK C TOKOM"

90 Ypoxk-koudepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

01 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 Jlabopatopnast padota "N3zmepenne KII1/]
AIEKTPOABUTATEIHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [Ipasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 AIEKTPOMArHUTHOM MHAYKIUH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPTHUH.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U 3JIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

99 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabota ¢ TekcTaMu 110 TeME

100 "DIeKTpUUeCKHe 3apsabl. 3apsKCHHBIC Tena 1
U UX B3aumogencraue"

101 Pabota ¢ Texctamu 110 Teme "IlocTOSHHBIHN 1
ANEKTPUIECKUHN TOK"

102 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHAsI UHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BekropHbie BETUYUHBI, ONIEpaIiu C 1
BEKTOpPAMHU, ITPOCKIINU BEKTOPOB
Panuyc-BekTOp MatepralibHON TOUKH, 1
nepeMeInieHne Ha MIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
Pemenue 3amgau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOpOCTb TeJla TP HEPABHOMEPHOM
JIBI>KEHUU
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOJIBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

Pemenue 3amgau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOU ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MIEpEMEIICHUS IS TPSMOJIMHENHOTO
JABHXXCHUSA

17

18

Pemienue 3amau o teme "I'paduueckas
MHTEpIpPETALM YCKOPEHHUSI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6oaHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBkeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaboparopHnas pabota "Hccienoanue

22 JIBIDKCHUS TeJla, OpPOIIEHHOTO O] YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriooBasi CKOPOCTb, IIEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKSHUH TIO
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
VYpok-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKEHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHN4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABIKEHNE U CIIOCOOBI €70

ornucauus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amaud mo teme "Cuia
ynpyroctu"
JlaGopaTtopnast pabora "HcciaenoBanue

36 3aBUCHUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. Koapdumment tpenns

38 JlaboparopHas pabota "Onpenenenue
KOd(UITUEHTA TPSHUS CKOJBKCHUS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te M0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akon bepnymiu u mogsEMHas cuiia Kpblia
Ypok-koHpepenuus "CoBpeMeHHbIE
JeTaTeNIbHbIC aNnaparkl, Cyia Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBUKeHHE
Moe3/1a Ha MarHUTHOM moAyike"

43 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBrKeHHE Tea BOKPYT I'PaBUTALMOHHOIO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTpa TSKECTU Pa3IMUHbIX Ten"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenue 3anay no teme "3akoH

52 COXpaHEeHMsI UMITyJbca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

54 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBYDKEHUU TeJa IO TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUIIBI YIPYTOCTH NPH MOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTE MO

TeMe "B3aumopnelicTBue Te1. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHast pabora o Teme
"B3anMoneNCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJIeOaHUil: epuo/,
4acTOTa, aMIUIATYAA
MareMaTH4eCcKUil ¥ NPy KUHHBIN

MasTHuKH. JIabopaTtopHas pabora
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JUTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH IepHoa KoueOaHun
IIPY’KNHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlaGopaTtopHast pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccinenosanue "l[IpoBepka

HE3aBUCUMOCTH II€pUOaa KoJIeOaHMH
I'py3a, HOABCUHICHHOI'O K JICHTC, OT MacCChI

I‘py3a”

MexaHudeckue BOJIHEL: IpOOOJbHBIC U
IMOIICPCUYHBIC

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepEepeHINH U TU(PAKIIMKA BOJH HA
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4yeckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"DKCIEpUMEHTAJIBHOE OIIPEIECIICHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynerpasByk. Kondepenmus

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTPOMarHUTHOE NOJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
Y JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 OJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

88 JlydeBasi MOJIeNIb CBETA U T€OMETpUYecKas
onTuka. MicTouHMKHN cBETa

89 [TpsMonuHeiHOe pacTipoCTpaHEHHE CBETA.
3armenuns Comnnua u JIyHsl

90 3akoH oTpaxxeHus cBeta. [lmockoe 3epkaso

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHUS
cseta. [lonHOE oTpakeHue cBera.

93 JlaboparopHas padoTta "VcciienoBanue




3aBUCHUMOCTH yTJjia MPeIOMJICHUS OT yriia
MaJICHUsI CBETOBOT'O JIyya Ha TPaHHUIIC
«BO31YX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOMparoIel U pacCEUBAIOIIICH JTUH3
Ypoxk-konpepenuus "Ilpuniun geiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢poToarnmapar)"

101 I'na3 xak ontuyeckas cucrema.

bnu3opykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKT.

102 Onreitel HeroTona. Cnoxenue
CIEKTpalIbHBIX 1[BeTOB. [lucnepcus ceera

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB IO PA3I0KEHHUIO
6emnoro cera B cekTp. [lonyuenue 6enoro

LIBETA [P CJIIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue 1 NOriaomeHue cBeTa aTOMOM.

106 KBanTsl. JIuneiiuaThie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
raMMa-u3JIy9eHus

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 pPaZMOAaKTHBHBIX M3JTy4E€HUH Ha )KUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MAaCCOBOI'O YHCET

114 OHeprus cBs3M aTOMHBIX siziep. CBA3b
Macchl ¥ SHEPTUU

115 Pemenue 3agau no reme "fAnepHeie
peakuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u neneHus saep.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbl
SIEPHOU SHEPreTHKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMme "Konebanus u BoHbl. CBETOBEIE U
KBAHTOBBIE SIBJICHUSA"
KonTponpHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE Y KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TEMe
"MexaHnn4eckoe aBHKeHue"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiictBue ten"
Pemenue pacyeTHBIX U KAY€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEPIruM U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"Mexannyeckoe aBrxeHue"

124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopubie padoTsl o Teme "[IpocTrie
MeXaHU3MbI"

126 Pemenue pacdeTHBIX U KaY€CTBEHHBIX
3aj1a4 1o Teme "TernsoBsie mporecch”

127 Pemenne pacueTHBIX U KaY€CTBEHHBIX
3amad 1mo reme "BiaxxHOCTB"
Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbBIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
saepHas Gpu3uka'

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 45

I[TPOTPAMME







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

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa3OBaTean0ﬁ nporpaMmmbl OCHOBHOI'O 061]101"0 06pa303a}mﬂ

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3iinuaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IECMOHCTPUPYIOIIUX JaHHOC (1)H31/I‘16CK06 SABJICHHUC

1.3

pacmo3HaBaTh ~ NPOSIBJIGHHE  W3YYEHHBIX  (U3UYECKHUX  SBICHUH B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
TOM T[EPEBOJUTH MPAKTUYECKYIO 3ajady B Yy4eOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SBICHUMN

1.4

OTKCHIBATh M3yYCHHBIC CBOWCTBA TelT U (PU3NYECKUE SIBICHUS, HCIIONB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM [PaBWIbHO  TPAKTOBATh
(Gu3NYECKUN CMBICI UCIIOJIb3YEMBIX BEIMUYUH, UX 0003HAUYEHHUS U €IUHUIIBI
¢u3NYEeCKUX BEIMYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOLIME JAaHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEINYUH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTIONB3ysl  M3YYEHHBIE 3aKOHbI, TMpPU OTOM J1aBaTh  CJIOBECHYIO
(GbOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATHYECKOE BhIPAKEHUE

1.6

OOBICHATDH (PU3UYECKHE SABJICHMS, TPOLIECCH] M CBOMCTBA TEJ, B TOM YHUCIIE U
B KOHTEKCTE CUTYaIlil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYEeCKUX
miaroB ¢ omnopod Ha 1 — 2 WM3y4eHHBIX CBOICTBa (DU3MUECKUX SIBICHUH,
bu3nYeCcKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3amaud B 1 — 2 [elCTBUSA, UCHOJB3YyS 3aKOHBI U
dbopMysbl, CBsA3bIBatONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUS 3a7jaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hU3HUECKUE
BEJIMYMHBI B (OPMYyJIbI UM TPOBOAUTH Pacu€Thl, HAXOAUTH CIPABOYHBIE
JaHHbIe, HEOOXOJUMBbIE JUIsI peUIeHMs 3ajad, OIEHMBAaTh PEaTUCTUYHOCTh
MOJYYEHHOM (hPU3NYECKON BETUUHUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPHIE MOXXHO pEIIUTh MpH MOMOIIU
(bu3NYECKUX METOOB, B ONMUCAaHUM HCCIEA0BAaHUS BBIICIATH MIPOBEPSIEMOE
MPEeNoNIoKeHNEe (TUIOTEe3y), pa3iindaTh U UHTEPIPETHPOBAThH MOTYUESHHbIN
pe3ynbTaT, HaXOAUTh OMIMOKH B XOJE OIbITa, JElaTh BBIBOJABI MO €ro




pesynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYCCKUX SBICHUH WIN (PU3HUYCCKUX
CBOMCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC IMPEAIIOI0KECHUS, COOMpATh
YCTAHOBKY W3 MPEIOKEHHOTO0 000pYIOBaHHUs, 3alUCHIBATh XOJ OIbITA U
(GhopMyITUPOBATH BHIBOIBI

BBIIIOJIHATh IPSAMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM aHAJIOTOBBIX MU
IUQPOBBIX MPUOOPOB, 3aNUCHIBATh IOKa3aHHs MPUOOPOB ¢ Y4ETOM
3aJJaHHOH a0COJIIOTHOM MOTPEUTHOCTH U3MEPEHUI

MPOBOAUTH MCCIIEOBAHUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI OT
JpYyroi ¢ MCHOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, Y4acTBOBaTh B
IUTAHUPOBAaHUM  y4eOHOrO  HCCIeNOBaHUs, CcoOupaTh YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUA, CIIeAys MpeIoKEHHOMY IUIaHy, (UKCHpOBaTh
pe3yNIbTaThl TIOMYYECHHOW 3aBUCUMOCTH (PU3NYCCKUX BEIMYUH B BHJIC
MPEIUIOKEHHBIX TAa0MHMIl W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTam
M CCJIEIOBAHMUS

OPOBOJIUTH KOCBEHHBbIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
NPEUIOKEHHOM MHCTPYKLUM: IPU BBIIOJHEHUH W3MEpPEHUH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U  BBIYMCIISITH 3HAYEHUE HCKOMOU
BEJINYUHBI

co0IroAaTh MpaBuja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOpHBIM
o0opynoBaHruEM

yKa3bIBaTh TPUHIMIBI JEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapakTepu3oBaTh MPUHLUIBI  JEHCTBHS  W3y4eHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOILBIO UX OMMUCAHUS, UCHOJIb3Yys 3HAHHS O
CBOWCTBaX (PM3MYECKHUX SIBIECHUN M HEOOXOAUMBbIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH

NPUBOANUTH  TPUMEpPHl  (HAXOAWTh  HWHMOpMAIMIO O  MPHMEpax)
NPAaKTUYECKOIO HCMOJb30BaHUS (U3NYECKMX 3HAHUM B IOBCEIHEBHOMN
KHU3HHU Ui oOecriedeHus: 0e30MacHOCTH MpU OOpalleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3/J0POBbs M COOIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISITh OTOOp MCTOYHMKOB HHGopManuu B cetu HHTepHeT B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS
3HAaHMMW W TNYTEM CpaBHEHMS pa3IMYHBIX HMCTOYHHKOB  BBIIEIATH
uHPOpPMaLIMIO, KOTOpasi SBJISIETCS NPOTUBOPEUMBOHIIIM MOXKET OBITH
HEJOCTOBEPHOI

UCIIOJIb30BaTh IMPH BBHIMOJIHEHUH YYEOHBIX 3a/JlaHUi Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3HUECKOTO COAEpKaHMS, CIPABOYHbIE MaTE€pHUaibl, PECypChl
cetu HMHrepHer, Bnaaerb NpUEMAMHM  KOHCIEKTUPOBAHUSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

CcO31aBaThb COOCTBEHHEBIE KpaTKu€ NHUCbMEHHBIC W YCTHBIC COO6III€HI/I$[ Ha
OCHOBE 2 — 3 UCTOYHHUKOB MH(MOpMAIMU (HU3UIECKOTO COACPKAHUSA, B TOM




qrclie MyOJIMYHO JeNaTh KPaTKHe COOOMICHUS O pe3yIbTaTax MPOEKTOB MU
y4eOHBIX MCCICOBAHUMN, MPU ATOM T'PAMOTHO HCIOJIB30BaTh H3YYCHHBIN
MOHATUWHBIN ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILICHUE
Mpe3eHTalue

1.19

8 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara
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1.2

OpU BBIOJHEHUH YYEOHBIX TPOEKTOB U HCCICIOBAHUN PaCHpPEAesTh
00s3aHHOCTU B TpyYIIIE B COOTBETCTBUU C IIOCTABJIECHHBIMM 3ajadyaMu,
CIIEIUTh 3a BBIIOJIHEHUEM IUIAHA JIEMCTBUM, aJEKBaTHO OLECHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENIBHOCTh  IPYMIbl,  BBICTPAUBAaTh
KOMMYHHUKAaTUBHOE B3aMMOJCICTBHE, yUUTBIBAsI MHEHUE OKPYKAIOIINX

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTaThbl 0CBOCHU S OCHOBHOM
06pa3OBaTeJII)HOI71 nporpaMmmMmbl OCHOBHOI'O 061]161"0 OﬁpaSOBaHI/Iﬂ

HCIIOJB30BaTh IMOHATHA

pasiindaTth ABJICHHA 110 OIIMCAHHIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIINUX JaHHOC q)HSquCKOG SABJICHHUC

1.3

pacno3HaBaTb  IPOSIBJIEHWE  M3YYEHHBIX  (U3WYECKUX  SBJICHUM B
OKpY’KalolleM MHUpE, B TOM 4Hclie (U3UYECKUE SIBICHHUS B MPHUPOJE, MPH
3TOM TEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Y4eOHyI0, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBATh M3YyYEHHBIE CBOICTBAa Tel U (PU3MYECKHE SBIICHUS, HCIONb3Ys
¢usznyeckue  BEJNWYMHBI, TPU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
(¢u3NYECKUN CMBICI HCIIOJIb3YEMBIX BEJIMYMH, O00O3HAUYEHUS MU €IUHUIIBI
(¢u3NYECKUX BEIWYMH, HAXOIUTh (OPMYINbI, CBA3BIBAIOIINE JIAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BeIMYUMHAMHU, CTPOMTH TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYMH

1.5

XapaKkTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCIONB3ysl  M3YYEHHBIE 3aKOHbBI, TMpPH OTOM J1aBaTh  CIIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMHMCHIBATH €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3WYECKUE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CHTyalui NpPaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYeCKUX
nraroB ¢ momombio 1 — 2 u3yyeHHBIX CBOMCTBA (PU3NYECKUX SBIICHUH,
bu3nyecKuX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YSA 3aKOHBI U
dbopMysbl, CBA3bIBatONMe (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIM3a
YCIOBHS 3aJa4M 3alUChIBATh KPAaTKOE YCIOBHUE, BBISBISATH HEJOCTATOK
JAHHBIX JJI8  pEIIeHWs 3aJa4yd, BHIOMpPATh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble il €€ pelleHus, MIPOBOAUTH pacdy€Thl M CpaBHUBATh




MOJIY4YCHHOC 3HAUCHUC (1)I/ISPI‘I€CKOI>’I BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6J’I€MBI, KOTOPBIE MOXHO PpCHIMTh IIPpH I[TOMOIIU
q)HBI/I‘-IeCKI/IX MCTOHOB, HCIOJIB3yd OIMCAHUC HUCCICAOBAHUA, BBIACIIATH
IMPOBEPACMOC IMPCAIOJIOXKCHUC, OIICHUBATh I[MPABUJIBHOCTbH nopsaka
IMMPOBCACHUA UCCIICA0OBaHNMA, ACJIaTh BBIBOABI

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYCCKUX SBICHUH WIN (PU3HUYCCKUX
CBOMCTB Tell: (hOPMYJIHUPOBATH MPOBEPSEMbIC MPEINOJIOKCHUS, COOUPAThH
YCTAHOBKY W3 IPEIJIOKEHHOTO0 00OPYIOBaHUS, OMUCHIBATH XOJ OIbITA U
(GhopMyITUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMbIE U3MEPEHHUsI C UCIIOIH30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3MYECKUX BEIIMYWH, CPAaBHUBATH PE3YNIbTaThl U3MEPECHHU C
yu€TOM 3a/1aHHOM a0COIFOTHOM MOTPETHOCTH

IPOBOJINTH MCCIIECAOBAaHNUE 3aBUCHMOCTH OJHOW (pU3NYECKOH BEIMYHHBI OT
JIpYyrol ¢  UCIOJNB30BaHMEM  TNPSAMBIX  U3MEPEHHUIl:  IUIAHUPOBAThH
Uccie0OBaHue, COOMpaTh YCTAHOBKY W BBINOJHATH HM3MEPEHUS, CIEAys
NpeAoKeHHOMY — IUIaHy,  (UKCHpOBaTh  pe3yibTaThl  HOJTYYEHHOM
3aBUCHMOCTH B BHJE TaOIMIl U TpaduKOB, 1eaTh BBIBOJBI 110 PE3yJIbTaTaM
UCCIICTOBAHMS

IPOBO/IUTh KOCBEHHBIE W3MEPEHHS (HU3MYECKUX BEIMYWH: IUIAHHPOBAThH
U3MEpEeHUs, COOMpaTh  HKCIEPHUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
NpeATI0KEHHON HHCTPYKIMH, ¥ BEIYUCIIATH 3HAYCHNE BETHYHHBI

coOnroaaTh MpaBuja TEXHUKU O€30MacHOCTH Mpu paboTe ¢ J1abopaToOpHbIM
o0opynoBaHruEeM

1.14

XapaKTepu30BaTh NPUHLMIBI  JEHCTBUS  HW3YYEHHBIX MNpPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOPOM Ha MX OMMCAHUS, UCIIOJIb3Yys 3HAHUS O
cBOMicTBax  ()M3MUECKHUX  SIBICHUH U  HEOOXOoAMMBbIE  (PU3NYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIBHBIC
HpI/I60pBI mo cxeéMaM H CXCMATHYHBIM PUCYHKaM, COCTAaBJISATb CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIENOBAaTeIbHBIM W TNapaluieIbHbIM
COEITMHEHUEM JJIEMEHTOB, pa3jnyas YCJIOBHbIE O0O3HAYEHHS 3JIEMEHTOB
SIIEKTPUYECKUX LIeTIEH

1.16

OPUBOANUTH  NpUMEpbl  (HAXOAUTh  HMHGMOpMAIMIO O  [pPUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3NYECKUX 3HAHUW B IOBCEIHEBHOM
KU3HU 11 oOecrieueHus 0e30MacHOCTH MpHU OOpalleHUH ¢ mpudopamu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAaHEHUS 370POBbsI U COOIIOACHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYXKAOLIEH cperie

1.17

1.18

OCYIIECTBIISATh MOUCK HH(MOpMaUU (UINYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIJIEISATh MHPOPMAIIHMIO, KOTOPAsl SIBJISETCS
MIPOTUBOPEUNBOM UM MOXKET OBITh HEJOCTOBEPHOI

UCIIOJIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO




JaUTEpaTypy (PU3MUECKOrO COACpkKaHUS, CIIPAaBOYHBIC MAaTEPUAIbI, PECYPChHI
cetu HMHurepHer; Biaaerb NpuéMaMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC ITMCHMEHHBIC M KpPAaTKHE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (U3UYECKOTO
COJICpKaHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATh PE3YJIbTAThl IPOCKTHOMN
WK UCCIICIOBATEIBCKOM JAEATSIBHOCTH, TP STOM I'PAMOTHO HMCIIOJIb30BaTh
U3yJdCHHBIA TOHATUHHBIA —ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIIMEH

1.20

OpU BBHIMOJIHEHHH YUYEOHBIX NPOCKTOB U HCCIEJOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTABJIECHHBIMU 33Ja4aMH, CJIECIUTh 3a BBIIOJIHEHUEM IUIaHA JCUCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCTD I'PYIIIBI, BBICTPAUBATh KOMMYHHUKaTUBHOE B3aWMOJEHCTBHE,
IPOSIBIISASE TOTOBHOCTD pa3pelaTh KOH(IUKTHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHBbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

pasnuyaTh SIBJICHUS MO OMHMCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIONTUX JTAaHHOE (PU3UIECKOE SIBJICHUE

pacrio3HaBaTh  MpOSIBIEHHE M3YYEHHBIX  (PU3MUYeCKMX  sSBIEHHA B
OKpY’KalollleM MHUpe, B TOM 4uciie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
9TOM TEpPEBOJUTh MPAKTUYECKYI0 3ajadyy B Yy4eOHYyI0, BBIIEIATh
CYIIECTBEHHbIE CBOICTBA (IIPU3HAKU) (PUZUUYECKUX SBJICHUN

OTKCBHIBATh M3y4YEHHbIE CBOMCTBA Tel U (U3NYECKHE SBJICHUS, MCIOJB3YS
¢u3nueckue  BEIMYUHBI, NPU  ONMCAHUU NPABWIBHO  TPAKTOBATh
¢u3nUecKuil CMBICT HCIIOJIB3YEMbIX BEIHYMH, OOO3HAYEHHUS WU EIUHMIIBI
bu3nyecKux BEIMYMH, HAXOAUTh (OPMYINbI, CBSA3BIBAIOIINE JAaHHYIO
¢bu3NYeCcKyl0 BENUWYMHY C JPYTUMH BEJIWYMHAMM, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUUNH

XapaKTepu30BaTh CBOWCTBA TeN, (U3MUYECKHE SIBICHUS U MPOIECCHI,
WCIIOJb3Ysl  U3YYEHHBIE 3aKOHbI, IpA OTOM J1aBaTb  CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHUYECKOE BBIPAKCHUE

O0OBACHATH (I)I/I3I/I‘-IGCKI/Ie mponeccol u CBOMCTBaA TCJI, B TOM 4YHUCIC U B
KOHTCKCTC CI/ITyaL[I/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATH
MPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 00BbsicHEeHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 W3YYEHHBIX CBOMCTBAa (DU3MUYECKUX SIBJICHHUH,
(GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pematb pacu€THble 3amaud (OmUparouIMecs Ha cucteMy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJIW3a YCJIOBHUS 3aJayd 3alMChbIBaTh KpPaTKOE
YCIIOBHE, BBISBIATH HEMOCTAIOUINE WM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (OpPMYJIbl, HEOOXOAUMBIE JJIsl PELICHUs], IPOBOJUTH PACUEThl U
OLIEHUBAThb  PEAIMCTUYHOCTh  IIOJIyYCHHOTO  3HAYEHHUA  (PU3UYECKOM
BEJIMYUHBI

1.8

pacrio3HaBaTh IpPOOJEMBI, KOTOpPbIE MOXHO pELIUTh IPH I[TOMOIIU
(U3NUECKUX METOJIOB, HWCHOJIB3Yys ONHUCAHHE WCCICIOBAHUS, BBLICIATH
poBEpsEMOE  NPEANOJI0KEHNEe, OLEHMBATh IPAaBWIBHOCTh  MOpsAKA
IOPOBEICHUS  UCCIIEAOBAaHMs, JelaTh  BBIBOJBL,  HMHTEPIPETUPOBATDH
pe3yibTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDH OIIBITHI 11O Ha6JHOI[eHI/IIO (1)I/I3I/I‘IeCKI/IX SIBJICHUH WA (1)I/I3I/I'~I€CKI/IX
CBOMCTB TeJI: CaMOCTOATEIbHO COOMpATh YCTAaHOBKY U3 HM30BITOUHOIO
Habopa 00oOpynOBaHMs, ONHUCHIBATH XOJ OIBITAa WU €ro pe3ysbTaThl,
(bopMynHpOBaTh BHIBO/IBI

1.10

IPOBOJUTH NPU HEOOXOAMMOCTH CEPHIO NPSMBIX HW3MEPEHUH, ONpeness
CpeHEe 3HaueHue u3MepseMoil BeauuuHbl ((OKYCHOE paccTOosHuE
coOuparonield  JUH3BI), OOOCHOBBIBAaTH BBIOOp CrOco0a HM3MEpEeHUs
(M3MepHTEIBHOTO MPHOOpa)

1.11

IPOBOAMTH  HUCCIIEJJOBAHME 3aBUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX HW3MEPEHHH: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (PMKCHUpOBaTh  pe3yibTaThl
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BHUAE TaOIUIU
rpauKoOB, JeNaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEJOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYHH: ITIAHUPOBATH
HN3MCPCHUA, CO6I/IpaTI) SKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIIIOJHATH
HU3MCPCHUA, CICAYyA Hp@l[J'[O)KGHHOfI HHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYMHBI U AHAJIIM3UPOBATH IMOJIYUYCHHBIC PE3YJIbTATHI C y‘léTOM 3aIlaHHOI7I
MOrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

1.15

coOirofaTh MpaBuia TEXHUKU O€30MAacCHOCTH MpHU paboTe ¢ JabopaToOpHBIM
0obopyoBaHuEM

pa3ianyaTh OCHOBHBIE TMPU3HAKH M3YyYCHHBIX (UBUUYECKUX MOJEINIeH:
MaTepuaiabHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCYHBIA HCTOYHHK
CBeTa, JIy4, TOHKas JINH3a, [JIaHeTapHas MOJIeNIb aToMa, HyKJIIOHHasi MOJIENh
aTOMHOTO siipa

XapaKTCPpU30BaATh MMPUHIIHIIBI JIeicTBUSA N3YUYCHHBIX HpI/I60pOB n
TCXHUYCCKUX YCTPOﬁCTB C 0HOpOI71 Ha UX ONHCAaHU, UCIIOJIb3YA 3HAHUA O
CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBIICHUI )51 HGO6XOI[I/IMBIC (I)PBPI‘ICCKI/IC
3aKOHOMEPHOCTH




1.16

HCIIOJIb30BAaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB MpU
pelieHnr  y4yeOHO-TIPaKTHYECKHUX  3a/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparouieit TuH3e

1.17

OPUBOJIUTH  TpUMEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMEpax)
MPAKTUYECKOTO HCIONBb30BaHUS (U3MUYECKUX 3HAHUW B IOBCEIHEBHOUN
JKU3HHU JJIs1 oOecriedeHnuss 0€30MacHOCTH TPH OOpallleHuH ¢ MpuOopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 3JI0POBbsI M COOIIOICHUSI HOPM
9KOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOIIEH cpelie

1.18

OCYIIECTBIIAATh TMOMCK WHGpOpMANMU (PHU3UUECKOTO COJCpPKAHUS B CETH
WnuTepHer, camMoCTOATENbHO (POPMYTUpPYST MOMCKOBBIM 3ampoC, HAXOAUTh
IOYTU OHpEJeNeHHs] TOCTOBEPHOCTH IOJIyYeHHOM MH(OpPMalu Ha OCHOBE
UMEIOIINXCS 3HAHUU U JTOIOJIHUTEIIBHBIX KICTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBIOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
aUTepaTypy (pU3NYECKOro CoAep KaHMsl, CIIPaBOYHbIE MaTEpHUaJIbl, PECYPCHI
cetu HMHrepHer; BiageTb NpuéMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYT'YIO

1.20

CO371aBaTh COOCTBEHHBIE TMHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJIbKUX HWCTOYHUKOB (PU3UICCKOTO COJIEpIKaHUS,
MyOJUYHO TIPEACTABIIATH PE3YJIbTAaThl MMPOCKTHON WMIIM MCCIIEI0OBATEIbCKON
JIEATEIIbHOCTH, IIPX 3TOM I'PaMOTHO HCIOJIb30BaTh U3YYEHHbIN MOHSITUHHBINA
anmapar HW3y4yaeMoro pasziena (U3UKH U COMPOBOXKIATh BBICTYIJICHUE
npe3eHTaluel ¢ y4éToM 0COOCHHOCTEN ayAUTOPHH CBEPCTHUKOB

1.21

MpPU  BBIMIOJIHEHUH YYEOHBIX TMPOCKTOB U HCCIEIOBAaHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ[a4aMH, CIEAUTh 32 BHITIOJIHEHUEM IUIaHA JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIH BKIIaJ B
NEeSTeNIbHOCTh TPYIMIBI, BHICTPAUBaTh KOMMYHHUKATUBHOE B3aWMOJICHCTBUE,
MPOSIBIISSE TOTOBHOCTH pa3peniaTb KOHPIUKTHI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®dusuka — HayKa o npupoje. fABiaeHust npupoabl. Puzndeckue

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

1.1 SABJICHUA . MCXaHHNYCCKHUC, TCIIIIOBBIC, QJICKTPHUUICCKUC,
MarauTHBIC, CBETOBLIC, 3BYKOBBIC

®dusnueckue BeTMUYMHBL M3MepeHne (U3NYECKHX BEIUYHH.
1.2 Puznueckue puOopHI. [TorpemnocTs U3MEPECHUM.
MesxayHapoiHasi cucTemMa eAMHUIL

EcrecTBeHHOHay4yHBIH ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,
IIOCTAHOBKA HAY4YHOTO BOIIPOCA, BBIIABW)KCHUE TMIIOTES,

! 13 DKCIHEPUMEHT 1o IIPOBEPKE TANIOTES, 00BICHEHHE
Ha0JI}0/1a€MOT0 SBJICHUS
14 Onucanne GU3NUECKUX SBICHUN C TIOMOIIBIO MOJIEIEH
[TpakTyeckue paboOTHI:
W3mepenne pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl NP IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNU BEHLIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIBI, UX pa3MepBhI.

2.1
OnbITHI, 10Ka3bIBAIONIUE JUCKPETHOE CTPOSHUE BELIECTBA

99 JBumxenne yactul BemecTBa. CBsA3b CKOPOCTH JIBUKCHUS
' yacTull ¢ TemrnepaTypoil. bpoynoBckoe nBuxkenue, muddysus

23 B3anMoielicTBIE YaCTHI] BEIECTBA: IPUTSHKEHUE U
' OTTAIIKUBAHUE

2 ArperaTHble COCTOSHUSI BEIIECTBA: CTPOEHUE TIa30B,
24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEeCKHX) Ten. B3aumocBs3b

MCXKOY CBOMCTBaMH BCIICCTB B PA3HBIX arp€raTHbIX COCTOSHHAX
H UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI

[TpakTdeckue paboThI:
2.6 Ounenka jamameTrpa aToMa  METOJIOM  psiAoB  (C

UCToNIb30BaHueM GoTorpaduit).




OnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpITHl 10 OOHAPY)KEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEUCTBUE TEJI

3.1

MexaHudeckoe IBIKCHHE. PaBHOMEpHOE W HEpaBHOMEPHOE
JIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH 1 BpeMeHU JIBHOKECHHS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUU. B3anMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABWXKEHUS Tell. Macca Kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTtBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILECTBA

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ MOMOIIBIO
JTMHAMOMETpa
SlBnenue TaroreHus u cuna TsbkectH. Cuila TSDKECTH Ha
Ipyrux ianerax. Bec tena. HeBecomocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

CrnoxeHue Cwi, HaOpaBI€HHBIX IO OJHOW MPSIMOIl.
PaBHOpelcTBYIOIIASA CHIT

[TpakTyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBWKEHUS (IIapvKa B
KHUJIKOCTH, MOJAEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpeziesieHne cpeHed CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapuKa MO HAKJIOHHOW miockocTu. OmnpeneneHue MIOTHOCTU
TBEpAOro Ttena. ONBITHI, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTH
pacTsbkeHus (gegopmari) Npy>KUHbl OT MPUIIOKEHHOM CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIBKEHHUSI OT Beca Tela M XapakTepa CONpPHUKACAOIIMXCS
MMOBEPXHOCTEU

3.11

@duznueckue SBICHUS B NPUPOAE: TNPUMEPHl JBHKEHHS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOM IPUPOJE,
JIEICTBHE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenne T1BEpmoro Tenma. CmocoObl  YMEHBIICHHUS |
yBeJ'II/I'-IeHI/Iﬂ JaBJICHUA

JlaBnenue raza. 3aBUCHMOCTb JaBJ€HHMA Taza OT 00bEMa,
TEeMIIepaTypbl




4.3

[lepenaua naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH [Tackanga. [TneBMaTHYeCKHEe MAIIUHEI

4.4

4.5

4.6

3aBUCHUMOCTD JABIICHUS JKUJIKOCTH oT TITyOUHBI.
I'mapocratnueckuit  mapagokc. CooOmaronecss  COCYIbI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumn u armocdepHoe mgamieHue. I[IpuauHbI
CyIIECTBOBaHUS  BO3AYymHOM  000j0uku  3emmm.  OnbIT
Toppuuemnu. 3aBHCHUMOCTh  aTMOC(EPHOTO  JABICHHUS OT
BBICOTBHI HaJ] yDPOBHEM MOPsI

Usmepenne  atmocdepHoro  npaeneHus. [lpubopsr  ans
u3MepeHus aTMOchEepHOro AaBJICHUS

4.7

JlelicTBME XKUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEIO.
BrrtankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCHMOCTH Beca Tejda B BOJE OT 00bEMa
MOTPYKEHHOW B  KUAKOCTh 4actu Tena. OnpezneneHue
BBITAJIKMBAIOIICH CHJIBI, IEUCTBYIOIICH Ha TEJO, MOTPYXKEHHOE
B JKUJKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JIEUCTBYIOIIEH HA TEJO B XKHUIKOCTH, OT Macchl Tena. OmbITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOIICH  CHIIBI,
JIEeHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NOTPYKEHHOHU B
J)KUJIKOCTh 4YacTU Tella M OT IUIOTHOCTH  SKHUIKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U
onpeenaeHue e€ rpy30no1bEMHOCTH

4.10

dusnyeckue SBIEHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO

411

TexHuueckue YCTPOWCTBA: cooOImaronmecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
O6apomeTp, BBICOTOMED, MTOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTbB, DHEPT YA

5.1 Mexanudeckas pabora

5.2 Mexanudeckast MOITHOCTb

53 [IpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuiiO paBHOBECHS phluara

5.4 [TpumeHeHne mpaBuia paBHOBECHUS pbldyara K OJI0Ky
«3on0T0€ TpaBWIO» MexaHukd. KoadduuueHt mnosae3Horo

5.5 neiictBuss MexaHu3MoB. llpocTeie MexaHM3MBI B OBITY H
TEXHUKE

5.6 [ToTennmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN

5.7 Kunernyeckas sHeprus




5.8 [TonHast MexaHWYeckass »SHEprus. 3aKOH M3MEHEHUS U
' COXpaHEeHMs] MEXaHNYECKON YHEPTHH
[TpakTuyeckue pabOTHI:
Onpenenenne paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
5.9 JOBIDKEHUM ~ Tela 1O  TOPU3OHTAJIBHOMW  TOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus pwruara. Msmepenne KII
HAKJIOHHOM  IUIOCKOCTH. M3yyeHWe 3akoHa  COXpPaHEHHUSA
MEXaHUYECKOM dHEeprun
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIIOBEKA
TexHnuueckue YCTPOMCTBA: phlyar, MOJIBH>KHBIN u
5.11 HETOABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IIPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3jena  3JieMeHTa
TEIUUIOBBIE ABJIEHU A
OcHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TeopHuu
6.1 CTpoeHHs BemecTBa. Macca u pasmepbl Mosiekyd. ONbITHI,
' MOJTBEPXKIAIOIIHE OCHOBHbIE HOJIOKEHHUS
MOJIEKYISIPHOKMHETUYECKOI TeOpUH
6.2 Mogenu TBEPIOro, JXKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN
' BemlecTBa. Kpucramimueckue u aMmopgHsbie Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
' OCHOBE ITOJIO’KEHUH MOJIEKYISIPHOKUHETUIECKON TEOPUH
6.4 CMaunBaHue U KallWJUISIPHBIE SBICHUS
6.5 TemnoBoe pacimpeHne U CKaTHe
6 6.6 Temneparypa. CBsA3b TeMIiepaTypbl cO CKOPOCTBIO TEILIOBOTO
' JIBUKEHUS YaCTHUI]
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHEH
' SHEPIHUU: TeIIonepeaaya U CoBepIIeHHe padoThI
6.8 Buasl  Temsomepenadd:  TEIUIONPOBOAHOCTH,  KOHBEKIIHS,
U3ITy4YeHUE
6.9 KonndecTBo TeroTsl. Y aenbHas TEMIOEMKOCTh BEIIECTBA
6.10 TermiooOMeH W TEIJIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOIO
' Oananca
6.11 [lmaBneHne W OTBEpJACBaHHWE KPHCTALUTUYECKAX BEIIECTB.
' V esbHast TEMIoTa MaBIeH s
6.12 [TapooOpa3zoBanue u konjeHcamus. Vcmapenue. Kunenwe.




VY nenbHas TEeIioTa napooOpazoBaHMUsL. 3aBUCHUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIIJIOTA CrOpaHusa

6.15

[Tpunmunsl paboTsl TemuoBbix asurareneit KIIJ teroBoro
asurarens. TemnoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpAaHEHMS W MPEBpPALICHUS DSHEPrUU B TEIUJIOBBIX
npoueccax
[TpakTueckue paboThI:
OnbIThl MO OOHAPYKEHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.
OnbITel IO BBIPAIIMBAHUIO KPUCTAJIOB MOBAPEHHOW COJIU
WJIU caxapa.
OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B,
JKUJIKOCTEN U TBEPABIX TEll.
OmnpeneneHne aBICHUS BO3IyXa B OaJUIOHE IIIPHUIIA.
OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS W OXJIAKICHHUS.
[IpoBepka ruIOTE3bl JMHEWHONM 3aBUCUMOCTH JIJTMHBI
CTONOWKA JKUIKOCTH B  TEPMOMETPUUYECKONH TpyOKe OT
TEeMIIepaTypHhl.
Halnronenne wu3MeHEHHs BHYTPEHHEW HHEpPrUHM Teja B
pe3ynbTaTe TeTionepeaaun U padoThl BHEITHUX CHJL.
UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOTHOW U ropsiueil BOJBI.
OrnpeneneHne KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM
IIPH TETJIO0OMEHE C HarpeThIM METAJUTMYECKUM ITUITHHIPOM.
Ornpenenenne yAaelnbHOU TEMIOEMKOCTH BELIECTBA.
HccnenoBanue npouecca ucrnapeHusl.
OrnpeziesieHre OTHOCUTEIBHOM BIIAYKHOCTH BO3/TyXa.
Ornpenenenne yAeIbHON TEIIOTH TUIABICHUS JIb/IA.

dusnueckue SIBJICHUS B IPUPOJIC: TTOBEPXHOCTHOE HATSHKCHHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTALIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpoOiicTBa: KaIuuIsiphl, pUMEPBI
MCIIOJIb30BaHUsl KPUCTAJJIOB, KUJIKOCTHBI TEPMOMETP, JaTUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onexktpuszanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHbIX — Ten.  3akoH  Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBUSL 3apSKEHHBIX T OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHIMIT ~ Cymepro3WIuMKu  JJEKTPUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsiI0B. DJIeMeHTapHbIN
7.4 anektpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHUKM U
JUDJIEKTPUKH
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJeKTpUYECKUn TOK. YcnoBus CYIIECTBOBAHHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHMKHN MOCTOSIHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

7.8 Onekrpuueckas nemnb. Cuia Toka. JNeKTPUYECKOe HalPsHKEHNE

79 ConpoTuBjieHHe TMPOBOJHUKA. YAENbHOE CONPOTUBJIICHHE
' BEIIECTBA

7.10 3akon OMa 11 y4acTKa Lenu

7.11 [TocnenoBarenbHOE U MapaliieIbHOE COSTUHEHUE POBOTHUKOB

712 PaGoTa m MOIIHOCTH SJEKTPUUYECKOTO TOKA. 3akoH Jxoyms —

' Jlenua

713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU

' B ObiTy. KOpOoTKO€ 3ambIKaHue

714 [TocrossHHbIE ~ MarHUTBHL. ~ B3aumMmojeiicTBHEe  MOCTOSIHHBIX

' MarHuTOB

715 MarnutHoe nose. MaruutHoe nojie 3eMJId U €ro 3HaYeHHUe AJis

' KHM3HU Ha 3emiie

716 OmbiT Opcrega. MarHuTHoe TOJie AJIEKTPUYECKOTO TOKa.

' [IpuMeHeHne >JIEKTPOMArHuTOB B TEXHUKE
[elicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.

717 ONEeKTpoABUTaTeNlb  IMOCTOSIHHOTO  Toka.  Mcmonbs3oBaHue

' DIIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHcIopTe

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUIECKOM

7.19 SHEPruM. DJEKTPOCTAHIMHU Ha BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPTUH

790 [TpakTueckue paboThI:

OMNBITH 0 HAOTIOJACHUIO AJICKTPU3AIMH TEJl WHIYKIUEH U TIPH




7.21

7.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl NEKTPUUECKON LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaIPsKCHUS.

HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpAa U HAIPSOKCHUS Ha
pesucrope.

OneIThl, [OEMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOTO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsKEHUI pu
IIOCJIEIOBATEIIbHOM COCJUHEHUN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisi CWIbl TOKa IIPU IApaJUICIbHOM COCAVMHEHUHU
pesuctopoB. OmpeneneHue padOThl SIEKTPUUECKOTO TOKA,
uaymero  yepes  pesuctop.  OmnpeneneHue  MOLIHOCTHU
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOHM  HA  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccinenoBaHMe MAarHUTHOTO — B3aWMOJACHCTBHS
MOCTOSIHHBIX ~ MarHUTOB.  M3ydeHWe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpU UX OOBEIWHEHUU U Pa3/ICICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEHCTBYS KaTYIIKH C TOKOM U MarHuTa OT CHJIbI TOKa U
HampaBJIeHUs TOKa B  KaTymke. M3ydenwe pelicTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue paboTel snexrpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  WHAYKIMHM:  HCCIEJOBaHUE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI UHAYKLIIHOHHOTO TOKa

@usnyeckue sBIECHUSA B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emud, Apeid TMOT0COB, POIh MArHUTHOTO TIOJS JIst
KU3HM Ha 3eMJie, OJISIPHOE CHSTHUE

TexHuueckne  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEPMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MIpelOXpaHUTENH, AJIEKTPOMAarHur, 3JIEKTPOIBUTaTellb
MIOCTOSIHHOTO TOKa, T€HEPaTop MOCTOSHHOTO TOKA




9 KIIACC

Kox Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe naBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEILHOCTh MEXAHUYECKOTIO JBIKEHUS
8.3 PaBHOMEpHOE TPAMOJIMHEHHOE JBUYKEHNE
8.4 HepaBHoMepHOe mnpsMosnHelHOe aBMkeHue. CpenHss U
' MT'HOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKCHHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE
8.6 CBobOomHoe manenue. OneIThl [ anmes
PaBHOMepHOE JnBHKEHME TI0 OKpyXHOCTH. Ilepuon wu
8.7 gactota oOpameHus. JluHeWHas ¥ yrjioBas  CKOPOCTH.
LleHTpOCTpEeMUTETHPHOE YCKOPCHHE
8.8 [TepBrrit 3akoH HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uiuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHUs: CHJa TPEHUS CKOJBKCHHS, CHJIa TPEHUS
' TIOKOS, IPYTHE BUJIBI TPEHUS
8.14 Cuna TSOKeCTH U 3aKOH BCEMUPHOTO TATOTCHHUS. Y CKOPCHHE
' CBOOOHOrO NaICHUS
8.15 JBuwxenne mmaHeT Bokpyr Comnma. IlepBas kocMudeckas
' cKkopocTh. HeBecoMocCTh 1 meperpy3ku
8.16 PaBHOBecue maTepraibHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpAOrO Tema C 3aKPEIUIEHHOH  OChIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMnynabe cuibl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTD
8.9 PaGora cun Tspkectd, ynpyroct, TpeHus. CBsi3b SHEPruu W
' paboThI
8.93 [ToTeHnmampHast HEPTHs Teja, MOJAHITOTO HaJ IMOBEPXHOCTHIO
' 3emun
8.24 [ToTentnmanpHast YHEPTUS CKATOUN MPYKUHBI




8.25

Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHHYeCKOM OHEPIrun

[IpakTuueckue padbOTHI:

Ompenenenne cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIJKCHUSl LIapHKa IO HAKJIOHHOHM mmiockoctd. OmnpeneneHue
YCKOpEHHsS Tejla NpU pPaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOW TJIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JABHKECHHH
0e3 HayaJIbHOW CKOPOCTH IMYTH OTHOCSTCA KakK A HEUETHBIX
YHCeNl, TO  COOTBETCTBYIOIIME  TPOMEKYTKH  BPEMEHHU
OJTMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHHUS OT CHIIBI
HOopMalibHOTO fAaBieHus. Omnpenenenue ko3¢ (uIeHTa TpeHUus
CKOJIB)KECHHUSI. Onpenenenue KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboOThl CWIbI TPEHUS TMPU PaBHOMEPHOM
JIBIDKEHUM ~ Tela MO0  TOPU3OHTAJIBHOW  TOBEPXHOCTH.
Ompenenenue pabOTHl CUIIBI YIPYTOCTU NMPHU MOABEME Tpy3a C
UCIIOJIF30BaHUEM HETIOIBM)KHOTO M TIOJBHYKHOTO OJIOKOB

8.28

8.29

du3nyeckue SIBICHUS B npupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKXCHUC TITIAHET ConHeunoi CUCTCMBbI, pCAKTUBHOC ABHUKCHUC
JKHUBBIX OpPTaHU3MOB

Texnuyeckue YCTpOﬁCTBaZ CIIMAOMCTP, HOATYHUKU IIOJIOKCHHA,
PacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTUKHU

91 KoJIe0aHuii: TIEPHOI, YaCTOTa, aMILIUTY 1A
9.2 MareMatnueckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpaienue
' SHEPIr'uu Npu KoJaeOaTeIbHOM JIBHKEHUH
9.3 3aryxatomue kojebanus. Beinykaennsie konebanus. Pezonanc
Mexannueckue BonHbL. CBONCTBA MEXAHMYECKHMX  BOJIH.
9.4 [IpononpHbIE U NONIEpEYHBIE BOJIHBI. J[11HA BOJHBI U CKOPOCTh
' e pacrpocTpaHeHHs. MexaHH4ecKHe BOJHBI B TBEPJIOM Telle,
CECMUYECKHUE BOITHBI
9.5 3Byk. I'pomMKoCTh 1 BbICcOTa 3ByKa. OTpakeHUe 3ByKa
9.6 WNudpa3Byk u ynpTpa3zByk
[IpakTuyeckue paboOTHI:
OmnpeneneHne 4acTOThI U EPHOAA KoeOaHUH MaTeMaTHYeCKOro
9.7 MasTHHKA.

OmnpeneneHne 4YacTOThl W TepUOJa KojeOaHUN MPYKUHHOTO
MasiTHUKa




HccnenoBanue 3aBUCUMOCTH nepuosa KosieOaHuin
IIOJIBEIIEHHOTO0 K HUTHU Tpy3a OT JUIMHBI HUTH. VccienoBanue
3aBUCUMOCTH IIE€pHOJa KOJeOaHUN NPYKMHHOTO MasTHUKA OT
Macchl rpys3a. [IpoBepka He3aBUCHMMOCTH Iepuoja KojeOaHMit
rpy3a, MOJABEUICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyXuHsl. I3mepenue yckopeHus cBOOOIHOTO MaieHHUs
@dusnueckue SABICHUA B IPUPOJE: BOCIPUSATHE 3BYKOB
9.8 KHUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMMUYECKHE BOJIHBI, I[yHaMH,
9X0
9.9 TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIB30BAHUE YIbTPA3BYKa
' B OBITY M TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEeKTpOMarHUTHOE  MoJie.  DJEKTPOMAarHUTHbIE  BOJIHBI.
' CBoiicTBa 3J1EKTPOMArHUTHBIX BOJH
10.2 [kana 31€KTPOMarHUTHBIX BOJH
10.3 OnexkTpoMarHuTHas npupoja ceeta. CKopocTb cBera. BoaHOBbIE
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHune CBOMCTB BJIEKTPOMArHUTHBIX BOJH C IOMOULIBIO
MOOWIBHOTO TenedoHa
105 ®dusnyeckue SBICHUS B NpUpoOJe: OHOJIOTrMYECKOoe JIeicTBHE
' BUJIIMOT O, YIIBTPa(rOIETOBOTO U PEHTI€HOBCKOTO M3ITydeHUI
10.6 TexHuueckue ycTpoWcTBa: MCIIOJIB30BAaHME AJIEKTPOMArHUTHBIX
' BOJIH /111 COTOBOM CBA3M
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cseta
11.2 IIpsimonuHeEitHOE pacpoCcTpaHEHHUE CBETa
11.3 OTtpaxxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. llomHoe
' BHYTpPEHHEE OTPaXEHHUE CBETa
115 JIunza. Xop tyyen B TMH3E
11.6 Onrtuyeckas cucteMa ¢oroanmapara, MUKpOCKOIA U TeJIECKoIa
11 11.7 I'maz  kak  onruyeckas  cucrema.  biIHM30pykocTh U
' JATLHO30PKOCTh
118 Paznoxenue Oenoro cBera B crnekrp. OnbiTel HbroTOHA.
' CrnoxxeHue CieKTpalbHBIX IBETOB. Jlucnepcus cBera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCHMOCTH yIJla OTPaKEHHUS] CBETOBOIO
11.9 Jy4a OT yIJIa MaJcHHUsL.
W3yuenne XxapakTepUCTHK W300paKeHUsI TpenMeTa B
IJIOCKOM 3€pKalle.




11.10

11.11

HccnenoBanue 3aBUCUMOCTH yTJIa MPETOMIICHHSI CBETOBOTO
Jyd4a OT yIJia NaJICHUs] Ha TPAHHMIIE «BO3YX — CTEKIION.
[Tonyyenne wu300pakeHH C TOMOINBI coOuparomen
JIMH3BIL.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIei JTMH3HI.
OMnBITH IO PA3TIOKEHHIO OETOT0 CBETa B CHEKTP.
OneITEl TIO BOCHPHUSATHIO I[BETA MPEAMETOB TMPH UX
HaOJII0ICHUU Yepe3 I[BETOBBIC (PUIBTPHI
dusnueckue siBieHust B npupoje: 3arMenus Comnnna u JIyHbI,
I[BeTa TEJ, ONTHYECKHE SIBICHUS B armocdepe (uBer HeOa,
pedpakius, pagyra, MUPax)
TexHuueckue ycTpoiCTBa: OYKH, NeEpUCKor, QoToanmnapar,
OINITUYECKUE CBETOBO/IbI

12

KBAHTOBLBIE ABJIEHUA

121

12.2

OmnwiTel Pesepdopna u mimaHetapHas Mojaenb aTtoma. Mojenb
aroma bopa

HUcnyckanne u  moryiomeHue cBera aroMoM.  KBaHTHI.
JIuHenyaTsie CIIEKTPhI

12.3

12.4

PagnoaktuBHOCTB. Anb(da, 6eTa- u raMmMa-u3ITydeHHs

Crpoenue atomHoro siapa. HykiaoHHass MoJiesb aTOMHOTO siApa.
H30TONnEI

125

PannoaktuBHele npeBpanienus. Ilepuon noypacnana aToMHBIX
Aa1ep

12.6

12.7

SAnepHble peaknuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHCEI

3Hepr1/151 CBs31 ATOMHBIX SAJIEP. CBsi3b MacChl U SHEpPTUn

12.8

12.9

12.10

12.11

12.12

Peaxiuu cunrtesa u genenus siaep. Mcrounuku saeprun ConHia
" 3BE3]

SnepHas sHepretuka. JlelicTBUE paguOAKTUBHBIX U3JIy4CHUN Ha
JKUBBIE OPraHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtoneHne crijonHbIX U TMHEHYaThIX CIIEKTPOB U3ITyYESHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHHME HHEPrMU  YaCTHUIBINO
TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).

W3mepenune paanoakTHBHOTO (poHA

@dusznueckue  SABJICHUA B IPUPOJE: €CTEeCTBEHHBIH
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJnOAKTHBHOE
U3Iy4YeHUEe TMPUPOJHBIX MUHEPAIOB, JIEHCTBHE paHMOaKTHUBHBIX
U3IYyYeHUI Ha OpPraHKU3M YeJIOBEKa

TexHudeckue YCTpPOWCTBA: CIEKTPOCKOI, HWHAWNBUIYAJIbHBIN




A03UMCETP, KaMEpa Bunscona




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJbTaTaM 0a30BOI0
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tonnmanue posnu (U3MKU B HAy4YHOM KapTHHE MUpPA; CHOPMUPOBAHHOCTD
0a30BBIX TMpPEACTABICHUN O 3aKOHOMEPHOW CBA3M U TIO3HABAaEMOCTH
ABIIGHUW  TPUPOJBI, O  POJIM  OKCIepuMeHTa B  (Qusuke, O
cuctemooOpasyromie ponu (QU3UKA B Pa3BUTHH €CTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOIMIONUHN (DU3NYECKUX 3HAHUNH M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHPA, O BKJIAJE POCCUHCKUX H
3apyOexKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHUE MPOIECCOB
OKpY’KaloIllero Mupa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUsA O BHJAX MaTepuu (BELIECTBO M MOJIE), O JBWKEHMU KakK Crocode
CYIIECTBOBaHHUS MAaTepuH, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (PU3NYECKON CYINIHOCTH SIBJICHUN NPHPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3jinyaTh SIBICHUS
[I0 ONHMCAHUI0 HX XapaKTEPHBIX CBONCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIUX JlaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclo3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBJICHUH B OKpYKAIOLIEM MMpeE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Biianenne ocHOBaMM IMOHATHUHMHOIO amnmnapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM ¥ UCHOJB30BaHUE HUX JJS pelIeHHs Y4eOHBIX 3a/Jay; yMEHHE
XapakTepu3oBaTh CBOWCTBa TeJ, (U3MYECKUE SBICHHUS M IPOLECCHI,
UCTIONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUUYECKHUE 3aKOHbI

YMeHHne OmuChIBaTh HM3yYEHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBICHUS,
UCIIONB3Ys PU3HUECKUE BETUUMHBI

Bnanenue ocHOBaMH METOJOB Hay4YHOTO MO3HAHHS C Y4ETOM COOIIOICHUS
MpaBuJI OE30MACHOTO Tpyia: HabMoIeHUe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSATEIBHO COOHMpATh SKCIICPUMEHTAIBHYIO YCTAaHOBKY W3
JTAHHOTO Ha0opa 00OpYAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJI OMBITA U
3aIMUChIBaTh €0 Pe3yJbTaThl, (POPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX HSMepeHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATEIBbHO  COOMpAaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY [0 HWHCTPYKIIUH, BBIYUCIATH 3HAUYCHHE
BEJIMUMHBI M aHAJIU3UPOBATH MONYUYEHHBIC PE3YNbTATHI C YUETOM 3aaHHOM
MOTPEIIHOCTH PE3YIbTATOB U3MEPEHUI;

IMPOBEACHUC HECIIOXKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOB&HHﬁ;
CaMOCTOSITEIILHO COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY WM IPOBOIUTH
UCCIIC/IOBAaHUE 110 WHCTPYKIWH, MPEACTABISATh MOJYYCHHBIE 3aBHCUMOCTH




¢u3nueckux BEIMYMH B BUAe TaOmMI W TpaduKOB, YUUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHHS

[TonnMaHMe XapakTEpPHBIX CBOWCTB (M3WYECKHX MOJeneil (MaTepuabHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIU CTPOCHUS ra3oB, >KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHAasi MOJEIb aTOMa, HYKJIOHHAs MOJEIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHSATH UX JJIs1 00BbsCHEHNS (PU3NIECKUX MPOLIECCOB

VYMeHne 00BSACHATh (PU3NUECKHE MPOLECCHl M CBOMCTBA Tell, B TOM YHCIE U
B KOHTEKCTE CHTyallMd NPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBIIATD NPHUYINHHO-CJICICTBCHHLIC CBA3HU n CTPOUTH
OOBSICHEHHE C OMOpOW HAa M3y4YCHHBIE CBOWCTBAa (PU3UYECKUX SIBJICHHUH,
¢du3nveckre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEITH

YMenue pemars pacu€THble 3a1a4n (Ha 6a3e 2 — 3 ypaBHEHMI), UCIIONIB3YS
3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PU3UYECKHE BEITMYMHBI, B YACTHOCTH,
3alMCchIBaTh KPAaTKOE YCJIOBUE 3a/1a4d, BBIABJISATH HEJOCTAIOLIUE JaHHbIE,
BBIOMPATh 3aKOHBI W (QOPMYNbI, HEOOXOoAWMBIE ISl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJUTH pPacu€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYSHHOTO 3HAa4eHHs (DU3MYECKON BEIMYUHBI, YMEHUE
OTpEACNATh Pa3MEPHOCTh (U3MUYECKON BEIMYUHBI, MOJYYEHHOW MpHU
pellIeHnH 3aa9u

YMeHHe XapakTepu30BaTh PUHIIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYECKHX
IPOIIECCOB 0 UX OMHMCAHUIO, UCHOJb3Yys 3HAHUS O CBOMCTBAX (PU3UUECKUX
SBJICHUN U HEOOXOAMMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (QU3NYECKUX SBIECHUSAX B IOBCEIHEBHOU
JKU3HU i oOecrieyeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMl M TEXHUYECKHMHU YCTPOMCTBAMH, COXpPAHEHHS 3/10pOBbS U
COOJIIOJIEHHsI HOPM HKOJIOTMUECKOTO MOBEJEHHS B OKpY)KaoLIEH cpene;
NOHUMaHWE HEOOXOAMMOCTH TPUMEHEHUS JIOCTHXKEHMH (U3UKU |
TEXHOJIOTHH JUIsl pallMOHAIBHOTO MIPUPOIOIOIb30BAHUS

11

OnelT  moMcKa, MpeoOpa3oBaHUSs W TpPEACTaBlIeHUs UHGOpMaLuU
¢u3nueckoro - coiepkKaHMs C  MCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHUKAaTHBHBIX TEXHOJIOTHH; YMEHHE OLEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOW MHQOpMalMM Ha OCHOBE HMEIOLIUXCA 3HAaHUM W
JOTIOJTHUTEIbHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BATh IIPH BBINOJIHEHUN
y4yeOHbIX 3aJaHUil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJiep’KaHusl, CIpaBOYHbIe MaTepuaibl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMH HaBBIKaMU IpeoOpa3oBaHUs MHPOPMAIMK M3 OJHON 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co037aBaTb COOCTBEHHbIE NHCbMEHHBIE U
YCTHBIE COOOILIEHHS Ha OCHOBE MH(OPMALIUU U3 HECKOJIBKMX UCTOYHUKOB



INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

MexaHndeckoe JABHXKCHUC. MaTepI/IaJ'IBHaH Touka. Crucrema orcuéra. OTHOCHUTENHLHOCTD
JABHKCHUA

11

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

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBUCUMOCTh KOOPpAHUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpﬂMOJ’IHHGfIHOFO JABUOKCHUA:

13 x()=x,+vft

I'paduku 3aBUCUMOCTH OT BpeMEHM ISl TPOEKIUH CKOPOCTH, IPOEKIHNH
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHENHOM JABUKECHUU

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

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKIUH EPEMELLEHNUs, IPOCKLUNU CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

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

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHH JIs1I NNPOCKIOWHN YCKOPCHUA, IMPOCKIUN CKOPOCTH,
MpoCKIrU ICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpﬂMOHHHeﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. dopmynbl, omMchBaOUMe CBOOOJHOE TNaJE€HHE Teia MO0
15 | BEPTHKAmA (IBUKeHUE Teja BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUWHATHI ITPpU CBOGOI[HOM MaaCcHUU TCJia IO BEPTUKAJIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYKHOCTH. HarpasiieHre ckopocTH.
1.6 @opmynia JIsI  BBIYUCIEHUS CKOPOCTH Yepe3 pPaauyCc OKPY)KHOCTH U MEPUO]
oOpareHus:




LenTpocTpemurenbHoe yckopeHue. HampaBieHne HeHTpOCTpEMUTEIBLHOTO YCKOPEHUS.
®opmyra 17151 BBIYUCICHHS] YCKOPEHUS:

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

Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cwua — BexropHas puzmueckas BenmunHa. CIOKEHHE CHIT
1.9  SIBnenme mHepuuu. [lepBorit 3akoH HeroToHa
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEIO
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 F p —F1—>2
TpeHue MOKOs M TpeHHE CKOJbxkeHus. DopMyiia I BBIYMCICHHS MOJYJS CHIIBI
TPEHMSI CKOJIbKEHHUS:
F_=n-N
1.12 p=H
Jedopmanus tena. Yopyrue u Heynpyrue gepopManuu. 3aKoH yrnpyroi aepopmanuu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:



F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia s BBIYUCICHUS CHIIBI TSOKECTH BOJIM3H MOBEpXHOCTH 3emiu: F = mg.
JBuxenue nnaner Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTs u
Heperpy3Ku

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.
1.15 p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuiibl

3akoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHYTOﬁ CUCTCMBI TCII:
1.16  p=mmU +imyL, =const

PeakTuBHOE ABM)KCHHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsoosc
MeXaHI/I‘leCKaﬂ MOIIHOCTH:
1.17
n=4

t

Kunernueckas u noreHmanbHas sHeprus. @opmya i BBIUMCIEHUS KHHETHYECKON
SHEPruu:

J'HUE

B
118 Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
' SHEPIUHM Tella, IOJIHATOrO

HaI 3eMIIEH:

E,= mgh

Mexann4geckas OHCPIuAi:

E:Ek'l'Ep

1.19 .
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

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

[IpocThie MexaHU3MBI. «30JI0TOC MTPABHUIIOY» MEXAHUKH.
1.20  Psruar. Moment cmisl: M - Fl.

VYcioBue paBHOBECHS pbluara:




M +M +..=0
[ToaBuxHBIN 1 HeTOABWKHBIN O6510ku. KITJ] mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopMyia i1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:
F
pP= ch
JaBnenue raza. ATMocgepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe AaBJICHUC BHYTPU KUIKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

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

Fap =PEV

Ycnopue nmaBanus Tena. [lnaBanue CYAO0B U BO3AYXOIJIaBAHUC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUIMTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUOJ KOJIeOaHUH:

voL
T

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

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

1.28

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

h=v-T

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

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIKEHHSI OpycKa MO HAaKJIOHHOM IJIOCKOCTH; YCKOpEHHs Opycka IpH
JBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KojeOaHHi
MaTeMaTHYECKOro0 MasiTHUKA; YaCTOTHI U MEpHoIa KojleOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETIOABIKHOTO 0JIOKA; paOOThI CHIIBI YIIPYTOCTH MPH MOIBEME TPy3a
C MIOMONIBIO MOIBHYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOI'O JABJICHUA U OT poOJa MOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAMOIICH B MPYKUHE, OT CTEHCHH Ae(OpMalud MPYKUHBL
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MPY>XUHHOI'O MasATHUKaA OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TIEpHOAA
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupode. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW 1 HEKUBOW MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUITUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUXCHHME >KUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle 4YeJIOBEKa, BIMSHUE aTMOC(PEpPHOrO JaBJICHUS HA JKUBOU
OpraHusM, IIJJaBaHHWE pbIO, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE,
ceificMu4eckue BOJHBI, IIyHAMH, 3XO
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYMKH TIOJIOKEHHS, pACCTOSHUS U
YCKOPEHHUs, AMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, MOJBUKHbIN M HENOIBUKHBIH

1.31 OnoKu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIAOIIUECS COCY/IbI,
YCTPOMCTBO BOZOIPOBOJIA, TMPABIMUYECKUH IIpecc, MaHOMETpP, GapoMeTp, BBICOTOMED,
HOPILIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

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

21 Mogenn  TBEPOOTO, OKUAKOTO W Ta3000pa3HOTO  COCTOSIHMH  BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENa

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

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennsist sneprus. Pabota u teruionepeaya kak crocoObl HN3MEHEHHUs BHYTPEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enbHas TeIUI0EMKOCTb:

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

2.9 Ql +Q;g g

2.10 Hcnapenue u xKoHAeHcanus. VI3MeHeHHEe BHYTPEHHEH SHEPIHU B MPOLIECCEe UCTIAPCHUS




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

2.11  BnaxHOCTH BO3ayXa
[MnaBnenne u kpuctaym3anus. V3MeHeHHe BHYTPEHHEW SHEPrUM MPHU TUIABICHUH H
KpUCTAITM3aUU. Y IelbHAsl TEII0Ta TUIaBICHUS:
212 0)
& m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHusl TOILIUBA: (| =
' Q/m
2.14  Tlpuniunsl pabotsl TemnoBbix apurareneid. KITJ[ TermoBoro npurarens
Ipakxmuueckue pabomul
N3mepenue yaelbHON TEIIOEMKOCTH METAJUTMUECKOTO IIJIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeThlid IWIMHID, KOJWYECTBA TEIUIOTHI, OTJIAHHOTO HATrPEThIM
' WIMHIPOM, TI0CJI€ OMyCKaHMs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCHUTEIbHOM
BJIQXKHOCTH BO3/yXa; YAEIbHOU TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl MpPH PA3JIMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WpH
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; poIecca UCIIapeHUS
Quzuueckue s61eHUsl 8 NPupode. TIOBEPXHOCTHOE HATSDKCHUE M KATUJUISIPHBIC SBICHUS
2.16 B mpupone, KpucTaiisl B mnpupoae, uziaydenue CoiiHIIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEes, CHera
Texnuueckue ycmpoticmeéa: KaNWUISAPBl, TPUMEPHl HCIOJIH30BAaHUS KPHCTAIUIOB,
2.17 | KWIKOCTHBIA TEPMOMETp, NATUMK TEMIIEPATypPhl, TEPMOC, CUCTEMa OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, ITapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnektpuzanus ten. [IBa BUaa AIEKTPUIECKUX 3apsI0B
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 | 3aKkoH coxpaHEeHUs dIEKTPUIECKOro 3apsaa
34 Onektpudeckoe  moje.  Hampsok€HHOCTH — 2JIeKTpUYecKoro  mouisa.  [IpwHImm
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn osnektpuyeckux 3apsgoB. [leiicTBue  anekTpudyeckoro TONsS  Ha
' aneKTpudecKkue 3apsbl. [[pOBOTHUKY U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6  Hampsokenue.
I=qg/t,U=A/q
37 DNEKTPUYECKOe COMTPOTUBIICHHE. Y ACITBHOE IICKTPUISCKOE COTIPOTHRIICHHUE:
' R =pl/S
3.8 3akon Oma a5 yyactka aekrpuueckoi rernm: | = U/R
[TocnenoBarenbHOE COSIUHEHUE MPOBOTHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe noJje MOCTOSHHOTO MarHuTa. B3anuMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrrer @apanes. SABneHue anekTpoMarauTHON nHAYKIuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOLIETO B MPOBOJHHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSOHKEHUS TPH  TOCIEI0BATEIIEHOM
COCMHEHUU TPOBOJHUKOB, TpaBHJa IS CHJIBI DJIEKTPHYECKOTO TOKa IIPH
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue sA6leHUs 6 npupode. DIEKTPUUECKHUE SBIEHHS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IOITFOCOB, POJIb
MarHUTHOTO TIOJIS JUTSI )KU3HU Ha 3emIie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TPUMEpPHI), DIEKTPUUYECKUE MPEIOXPAHUTETH, IIIEKTPOMATHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, T€HEPATOpP MOCTOSIHHOTO TOKA
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana aneKTpoOMarHuTHRIX BOJH
3.20  Jlyuesas mojueinb cBeta. [IpsiMoMHEIHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nmydeii B nun3e. @okycHoe paccTosiHUEe JUH3BL. OnTHYecKas Cuiia JIMH3bI:
' D=1/F
3.25 TI'ma3 kak onTryeckas cuctema. Onrudaeckne mpruoOphI
396 Ilpakxmuueckue pabomul

W3mepenne onTudeckoi CHilbl coOuparomeil JHH3bI; (DOKYCHOTO PpacCTOSHHS




coOuparomield JUH3BI (10 CBOMCTBY PaBEHCTBA pPa3MEpPOB MpEAMETa U H300paKeHWS,
KOTI'Jla IpeIMeT pacioJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeJIoMIeHHs CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHHUs, MOITYYEHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHUS JBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHHUA COJIHI_[a n .HYHBI, OBCTa TCJI, OIITHYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPaXK)
3.28  Texuuuecxue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTuBHOCTH. Anb(a-, OeTa-, ramMma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 Onsitel Pezepdopna mo paccesnuto anbda-vactui. [InanerapHas Mosenb aToma
4.3  Cocra aToMHOTrO sigpa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX P
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMSI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Qusuueckue s61eHUsE 8 Npupooe: SCTECTBCHHBIH PaTUOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IYyYCHHUE MPUPOIHBIX MUHEPAIOB, JCHCTBUE PAJMOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHKA



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






