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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yIIyON€HHOM YpOBHE OCHOBHOW 00pa3oBaTENbHON MpPOTpaMMbl  OCHOBHOTO
obmero oOpa3oBaHHs, MpenCTaBICHHBIX B denepaqbHOM TOCYIapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJIAPTe OCHOBHOTO 00IIEr0 00pa3oBaHUs, a TAaKXKe C yUETOM
dbenepanbHOlt paboueld mporpamMmbl BocnuTaHus v KoHuenuuu mnpenojaBaHus
y4eOHOoro npeamera « Du3nKa.

Conmepxanue mporpamMmbl 1O (U3MKE HANPaBIEHO Ha YJIOBJIETBOPEHHE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIMXcS K Oojee TIyOOKOMY
OCBOCHMIO (PU3WYECKUX 3HAHUW, WU Ha (POPMHUPOBAHUE ECTECTBEHHOHAYYHOMU
rpaMOTHOCTH oOydamommxca. B mnporpamme mno (Qusuke y4UTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
TJTAHUPYEMBIM JTUIHOCTHBIM U METANPEIMETHBIM pPe3yJIbTaTaM O0yUeHHUs, a TaKKe
MEXIPEIMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HA YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
o rojaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaATEIbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ LETbI0 OKAa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt MporpaMMbl IO Y4EOHOMY TIPEIMETY .

®duszuka SABISIETCS  CHCTEMOOOPa3ymoOIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpadgueii, BHOCHUT BKJQJ B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 337a4 (Pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOUT B (POPMUPOBAHUM €CTECTBEHHOHAYYHOM TPAMOTHOCTH U
WHTEpeca K HayKe y 00yJaronuxcs.

N3yuenne ¢usnku Ha yriayOJ€HHOM YpOBHE MPEIINojaracT YBEPEHHOE
BJIQJICHUC CIIeTYIOIIUMU KOMIIETCHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU
€CTECTBEHHO-HAY4YHYIO TPaMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

UHTEPIIPETUPOBATh JaHHBIE M HCIIOJNB30BAaTh HAyYHBIE JOKA3aTeNbCTBA MJIS
MIOJTYYCHUS BBIBOJIOB.



[lenrn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Kormenmum mnpenomaBaHus ydeOHOro mpeamera «Dusukay B
oOpa3oBaTenpHBIX oOpraHu3auusax Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydyeHust GU3MKU Ha YIIIyOJIEHHOM YpOBHE:

pa3BUTHE HMHTEpECa U CTpeMJICHUS OOyYarouIuxcsi K HaAYYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
MCCJIEI0BATENBCKOTO OTHOIIECHHS K OKPYKAIOIIUM SBJICHHSIM;

¢bopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATHh (U3UYECKUE B3HAHUS U Hay4YHBIC
JI0Ka3aTesIbCTBA JIJIs1 OOBACHEHHSI OKPYKAIOUIUX SIBJICHHUIA;

dbopMupoBaHUE TPENCTABICHUN O poiau (U3KMKU JJISI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oynay1iei
npoecCUOHANIBHON  JIEATEIbHOCTH, CBS3aHHOM C (U3MKOW, MOATOTOBKA K
JanbHeieMy 0Oy4eHUIO B 3TOM HalpaBJICHHH;

dbopMupOBaHHE TOTOBHOCTHM K JallbHEHUIIEMy W3y4YeHUI0O (PU3UKKH Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIONIMX Mpoduiield oOydeHHs Ha
YPOBHE CpPeAHETO 0011ero 00pa3oBaHuUs.

JlocTikeHue >TUX Liened mporpamMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

npuoOpeTeHNEe 3HAHUM O JUCKPETHOM CTPOCHHUM BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

pUOOpETEHNE YMEHUIM aHATM3UPOBATh U OOBICHATH GU3HUECKHUE SIBJICHUS HA
OCHOBE M3YYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PEIIEHUS PACUETHBIX M KAYECTBEHHBIX 3a/1a4, TPeOyIOIUX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOjeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 3a7a4H;

pa3BUTHE HCCIEOBATEIILCKUX YMEHUW: HAOMIOAaTh SIBJICHUS W HU3MEPSTh
¢bu3nYecKre BEIUYUHBI, BBIIBUTATh TUIIOTE3bl U MpeajiaraTh SKCIIEPUMEHTAIbHbBIC
CrocoObl X MPOBEPKHU, MUIAHUPOBATH U MPOBOAUTH OIBITHI, IKCIIEPUMEHTATIBLHBIE
WCCJICIOBAHUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOJIBI;

OCBOCHHME TNPUEMOB paboThl ¢ WHpOpMaIel (U3HIECKOTO COep KaHMUS,
BKJTIOYAsi UH(POPMAITHUIO O COBPEMEHHBIX JTOCTHKEHUAX (PU3UKH, UHTEPIPETAIUI U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;



3HAKOMCTBO CO cdepamu MPoPEeCCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
(U3UYECKON HAYKH.

Ha wusydyenue ¢usuku (yriayOnéHHBIM YpPOBEHb) Ha YPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 udacoB: B 7 kiacce — 102 gaca (3 4daca B
Henenmo), B 8 kinacce — 102 4gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIII0).

COJEPXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ pojib B IO3HAHUHU OKPYIKAKOILEr0 MUpa.

®du3rka — Hayka O mpupoje. SIBIeHus npupoabl (3IEMEHTHI COIAEPKAHMS,
BKIJIIOYAIOIINE MEXKIPEAMETHbIE CBsI3n). DU3NUECKUEe SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenWyuHbBL. PasmepHocTh. EauHUIBI (HU3MYECKUX BEIUYUH.
N3mepenne @uanueckux BenuuuH. OTanoHbl. Dusmyeckue mnpudopsl. LleHa
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpynaa mpu padoTe ¢
71a0opaTopHbIM 00OpyIOoBaHUEM. MexayHapoaHas cuctema enuHull. IlepeBon
BHECUCTEMHBIX eAUHUIL B enuHUIBI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcTecTBEeHHOHAy4YHbII METOJl TMO3HAaHUA: HAOIIOJEHUE, TOCTAaHOBKAa HAYyYHOTO
BOIIPOCA, BBIIBM)KEHHE THUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemoro siiaeHus. Onucanue GU3NIECKuX SIBJICHUN C IOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

MexaHuueckue, TEIJIOBbIE, DJIEKTPUYECKHE, MAarHUTHHIE, CBETOBHIE,
3BYKOBBIC SIBJICHUSI.

dusnyeckue NPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHue UeHbl JeIeHUS MIKaIbl U3MEPUTEILHOTO TpUdopa.

N3mepenue pacCTosTHUN.

N3mepenune mnomany U o0beéMa. MeTo1 naneTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TeTa.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

[IpoBenenue uccneAoBaHUS MO MPOBEPKE THUIOTE3bl: NAJbHOCTh MOJIETA
IIapuKa, MyneHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA TyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBeeHUS 0 CTPOEHNH BeleCTBA.



CrpoeHue BenecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONbITHI,
JTIOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactui BemiecTBa. CBA3b CKOPOCTH JBW)KEHHMS YAaCTHI[ C
temnepatypoil. bpoyHoBckoe npmwxenue. Juddysus. BzaumoneiicTBue wacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJKOCTEH M TBEPJIBIX
(KpUCTaIIIMYeCKUX) Tell. B3auMOCBS3b MEXIy CBOMCTBAMHU BELIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX U MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6nronenune nuddysun.

HabGmronenue sBieHuii, 00bICHIIONINXCS TPUTSHKEHUEM WM OTTAJIKUBAaHUEM
YaCTHUI] BELLIECTBA.

Jlabopamopuvie pabomel u onvimol.

OrueHka quaMeTpa aroMa METOJIOM PSAOB (C UCToyIb30BaHueM (oTorpaduii).

OnpIThl IO HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OnpITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.

Mexannueckoe newxkeHue. [lyte u  nepememenue. PaBHOMepHOe w
HepaBHOMEpPHOE JBIHKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEP HEPABHOMEPHOTO
nerkeHus: ten. CkopocTb. CpenHsss CKOPOCTh HNPH HEPABHOMEPHOM JABUKECHHH.
Pacuér myTu v BpeMeHU ABUKEHHUS.

['paduku 3aBUCMMOCTEM BEIMYMH, OMHMCHIBAIONIMX JBIDKeHUE. OOIIHe
NMOHATUSI 00 OTHOCUTENBHOCTH JBUXeHUs. CloXeHue CKOpOCTeW i Tell,
JBW)KYILIUXCS MMAPAJIIENBHO.

SBnenne uHepUUM. 3aKOH HMHEpUUHU. B3aummopaeiicTBHEe TeNl Kak NpUYHHA
M3MEHEHUSI CKOPOCTM JIBHXKEHHUs Tell. Macca Kak Mepa HWHEPTHOCTH Tella B
MOCTyNaTeIbHOM JBWXeHUU. [lnotHocTh BemecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHule o00béma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XapakTepucTUKa B3auMojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUilbl ¢ MOMOLIBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS W CHUIIA
TskecTd. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX O OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKONbXKEHUS W TPEHUE IIOKOs, BS3KOE TpPEHHE. TpeHue B NpUpoOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHn4ecKoro JIBUKEHUS TeNa.



N3mepenne CKOpOCTH NPSIMOJIUHENHOTO ABUKEHHUS.

HaOnroienue siBneHust HHEPLIUU.

HabGnronenne n3MeHeHnsi CKOPOCTH MPY B3aUMOJIEUCTBUH TEJL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CrnosxeHue cuil, HapaBJICHHbBIX 110 OJTHON TIPSIMOM.

Jlabopamopuvie pabomul u onvimol.

OnpeneneHne CKOPOCTH PABHOMEPHOIO JBHKEHHUS (IIApUKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapukKa IIo
HAKJIOHHOM TJIOCKOCTH.

OmnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OnwITBI, JEMOHCTPHPYIONIUE 3aBUCHUMOCTh pAcTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOM CHUIIBI.

OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CWJIBI IaBJICHUS U XapaKTepa COMPUKACAIOUIUXCS TOBEPXHOCTEM.

Paszneu 4. /laBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra3oB.

JaBnenue. Cuna naBnenus. CnocoObl yMEHbBIIECHUS U YBEJIMUEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJICHHS Ta3a OT 00bEMa U TEeMIEpaTyphl.
[lepenaya naBiieHUs] TBEPABIMU TEJIAMU, KUIAKOCTSIMU U TrazaMu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHHMS  JKUJKOCTH  OT  TIJIYOMHBI  TOTIPYKEHUS.
I'mapocratnueckuit  mapagokc. CooOmatommecss cocyabl. ['mapaBnuueckue
MeXaHU3Mbl. VICronb30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CTpoiCTBO BOAOIIPOBOAA.

AtMocdepa 3emnn u atmocdepHoe naBieHue. I[IpuuuHbBI CylecTBOBaHUs
BO3aAymHON oOonouku 3emud. OnbiT Toppuuenu. M3mepenue atrmocdepHOro
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHns aTMOChHEepHOTO TaBJICHHUS.

JlelicTBue XKUAKOCTH U ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3akoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3ayxormiaBaHue.

Hemoncmpayuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPATypPHhI.

[lepenaua naBiaeHUs )KUAKOCTHIO U Ta30M.

Coobmiaromuyecst COCyIbl.

['mapaBanyeckuii npecc.

[IposiBnenune neicTBrsi aTMOC(PEPHOTO JABICHUS.
Cudon.



3aBUCHMOCTD BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHIKOCTh
YaCTH TEJA U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue niaBaHus TEN: IUIABAaHUE WA MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEU TEJa U KUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyX’EHHOM B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOLIEH CUIIBL, IEUCTBYIOLIEH Ha TEJIO, MTOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT MACCHI TeJa.

OnbITEl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOU B KUIAKOCTh YaCTU
T€JIa U OT INIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOAKHU U OMPEACICHUE
€€ rpy30I0AbEMHOCTH.

Paszgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MOoOIHOCTS.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIA MeXaHn3M. MoMeHT cuibl. PaBHOBecue poiuara. [IpaBuiio
MomeHTOB. [IpuMeHeHuMe TmpaBuia paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprusi. KuHeTmueckas ¢ TOTCHIMAbHAST SHEPTHUS.
[IpeBpailieHrie OHOTO BH/Ia MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccnenoBanue ycioBUi paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKITOHHOW MIIOCKOCTH.

N3yuenue npaBuia peluara JJisi HOJIBHYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTH MPU MOIBEME TPY30B MPHU MOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXpAaHEHUSI MEXAHUYECKON SHEPTUH.



8 KUIACC

Pa3nea 6. Tens1ioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHHUS
BemecTsa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.

Mopnenu TBEPAOTrO, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUIA. TEeXHOJOTMM TOJYyYeHUS HCKYCCTBEHHBIX aniMa3oB. OObsCHEHUE
CBOWCTB Ta30B, )KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYIAPHO-
KMHETHUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KalWIUIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb [IaBJIEHUS raza oOT
00BEMa, TeMIIEPaTypHhl.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEprueu
TEIUIOBOTO JIBUKEHHUS YacTUll. TeMrepaTypHbl€ IIKAJIBIL.

BuyTtpennsis sHepruga. CnocoObl HW3MEHEHUSI BHYTPEHHEH SHEpruu:
Temionepeaaya 151 COBEpILIECHUE paboTHI. Buzer TEIUIONEpEeAaUH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoie U
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonuuecTtBo TemnoThl. YjenabHas TEIUIOEMKOCTh BelecTBa. TermnooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OaslaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAS TEIUIOTA
maBneHus. IlapooOpazoBanue u koHneHcarnus. Mcnapenue. Kunenue. Y aenpHas
TEIJIOTa  MapooOpa3oBaHus.  3aBUCUMOCTh  TeMIIEpaTypbl  KWUMEHUS  OT
atMocepHoro naBiieHUs. HachlllleHHBI M HEHACHIEHHBIA Tap. BiaxHOCTh
BO34yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0OTAa CTOPaHUsL.

[TpuHiunel pabotsl TemoBbeix asuratenei. KIIJ TemmoBoro nBurarens.
TerioBple ABUTATEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TETIOCETSX.

3aKOH COXpAaHEHUSl U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIpoLECCax.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysuu.

HaGnronenne sBIEHUI TOBEPXHOCTHOTO HATSHKCHHUS, CMAuYMBaHUS U
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro pacimpeHus Ted.

N3meHeHne naBieHUs raza NpU H3MEHEHWHW 00bEMAa W HarpeBaHUM WM
OXJIAXKICHUU.



[IpaBuiia u3MepeHus TEMIIEPATYPHI.

Bunae! Tenmonepenayu.

OxJtaykieHue Ipyu COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMU CUJIAMHU.

CpaBHeHUE TEILNTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue kurneHus.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIaBICHUU.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopnvie pabomul u onvimaul.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSHKEHUSI.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmeparypbl IpPU TMOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBI.

OnpIThl MO HAOJIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3yXa B OalJIOHE MINPULIA.

HccnenoBanre 3aBUCHMMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEeMIEPATYpPHI.

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

HaOnronenne wu3MEeHEHUs BHYTPEHHEM SHEpruM Tejla B  pe3yjbTare
TEeIIonepeaur U padoThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOW MPHU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM HIHJIUHAPOM.

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

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccenenoBanne nporecca UCIIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpu3anus Tel. [[Ba poaa 3ieKTpUuUecKuX 3apsaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTH siekTpudeckoro nosis. IlpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA M TOJYNPOBOJAHUKH. 3aKOH
COXPAaHEHMS DIEKTPUUYECKOTO 3apsa.



ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
W CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B METAIIAX, )KUJIKOCTAX U ra3ax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaIPSKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBaTtenbHoe u
napajuielbHOE CoeIMHeHHE TPOBOAHUKOB. D/IC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma mna nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heamnennrie 3j1eMEHTEL.

PaGota ¥ MOIIHOCTH DJIEKTpUUYECKOro TOKa. 3akoH Jhxoyns-JleHua.
DneKkTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[loctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAUYECHUE JJISl )KU3HU Ha 3eMIle.
OmnbiT Opcrena. MarHutHoe mMoJie JJIEKTpUYECKOoro Toka. OnbelT  Amrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeleineHue €€ HampaBJICHUs.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCT-POUCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
POOIEMBbI SHEPTETUKH. TOIIIMBHBIE JIEMEHTHI M SJIEKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus Tell.

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

YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.

DNeKTpocTaTHYeCcKast HHAYKIHUS.

3aKOH COXpAaHEHUS INEKTPUUECKUX 3aPAT0B.

MopenupoBaHue CHIOBBIX JIMHUM JJIEKTPUYECKOTO OIS C IMOMOLIBIO
OyMa)KHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B 5KUJKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.



B3aumonaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/IeAEHUS MOJHOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JlelicTBHE MarHUTHOTO TOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATENIb MOCTOSHHOTO TOKA.

OnbiTel Dapajnes.

DJIEKTPOre€HEePaATOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OneiTel TI0 HAOMIONEHUIO DJICKTPU3AIMU TEJI TPU COMPUKOCHOBCHHH W
WHIYKIUEN.

UccnenoBanne AEHUCTBUS JJICKTPUYECKOrO TIOJIsi Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 PEe3UCTOp, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnpITHI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTHUBIICHUA
MIPOBOJIHUKA OT €r0 JUIMHBI, IJIOIIaAu MOMEPEUYHOr0 CEUYCHUS U MaTepuaa.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiia CJIOXKEHHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIBLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia [Jid CWJIBI TOKAa TIPH NapaJICIbHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenue /1C 1 BHYTPEHHETO CONPOTUBIICHHUSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeINoIHEHUS 3aKoHa OMa 17151 TOJTHOM LIEeTIH.

N3ydeHne BOJIBTAMIIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX DJIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH TIOJYITPOBOJIHUKOBOIO IUO/IA).

OmnpeneneHue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO YePe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACIIEMON HA PE3UCTOpE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MarHUTOB.

N3ydeHre MarHUTHOTO TOJIsi TOCTOSIHHBIX MarHUTOB MIPU X OOBEIUHEHUU U
pa3ieiICHUHN.

HccnenoBanne neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMNBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuta OT CHJIbl M HampaBJ€HUsS TOKA B KaTYyIIKE U OT HAIHYHUS
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIKE.



N3ydeHne 1ercTBUS MArHUTHOTO TOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUATATEIS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM YCTaHOBKH.

OnpITEl 1O  HKCCIECOOBAHHUIO  SIBJICHUS JJIEKTPOMArHUTHONM  HMHIYKIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUCHUS U HAIIPABIICHHUS MHAYKIIMOHHOTO TOKA.

9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe paBwxkeHue. MarepuanpHas Todka. CrocoObl OmMHCaHUS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MATEpPUAIBbHOW TOYKH, TEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJMHEWHOE JBWKEHUE. HepaBHOMEpHOE TPAMOIMHENHOE JIBHXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJla PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENMHOE ABHKEHUE. Y CKOPEHHUE
cBoOogHOTO MMagenus. OneITel I anmuies.

['paduyeckas uHTEeprpeTalysi YCKOPEHUsI, CKOPOCTH, MPONACHHOTO MyTH U
IepEMELECHHUS ISl TPSIMOJIMHEUHOTO JBUKECHUSL.

JIBr>KeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBHKeHHe 110 OKPYKHOCTU. JIMHENHHAas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa o0paIieHus: Mpu paBHOMEPHOM JBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKECHUU 110 OKPY>KHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CHIIa.

ITepBebiit 3ak0oH HproToHa. Bropou 3axkoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHS CKOJIbKEHHUS, CHJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa NOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmiaHeT BOkpyr Comuua). Ilepsas
KOCMHUYECKasi CKOpOocTb. HeBECOMOCTB 1 EpErpys3KH.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIO0e Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.



Nmnynsc Tema. H3meHenue wummnynbsca. MMnoynbc cuiibl. Ynopyroe u
HEYIpYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHUSI W COXPAHEHHUS HUMITYJIbCa.
PeakTuBHOE NBUKEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEpPruM U paboThl. [loTeHInanbHas YHeprus Tela, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxarton npyxxunsl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPrHH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHHYECKOMN YHEPTUH.

Jemoncmpayuu.

HabGnrogenne MexaHMYeCcKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHeHUE MyTe M TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JIBHXKECHUSL.

HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOTO JIBXKECHUS.

HabGnronenue nBM>KEHMs Tela 0 OKPY>KHOCTH.

Habnronenne MexaHWYeCKUX SIBIICHUW, MPOUCXOSAIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBU)KEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JEUCTBYIOIIEH HA HETO CUJIBI.

HabGnronenue paBeHCTBa CHIT TIPU B3aMMOJICHCTBUH TETI.

N3meHeHne Beca Tela Mpu yCKOPEHHOM JBUKECHUHU.

[lepenaya uMIryabca Mpy B3aMMOJEHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHue UMITyJIbCca MpU a0COJIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre uMIyJibca Ipy YIPyroM B3aUMOJICHCTBUH.

HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

CoxpaHeHue dHEepPruu Mpu ABMKESHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

KoHcTpyupoBanue TpakTa Jisi pa3roHa W JalbHEWIIEro pPaBHOMEPHOTO
JIBYDKCHUS [IapUKA WIN TEJICKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKa WM JIBHOKEHUS
IapyKa 1Mo HaKJIOHHOW IUTIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HAa4aJIbHOW CKOPOCTH.

[TpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMIKEHUHN 0€3 HadaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJl, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHUSI CKOJBXKEHHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPY>KUHE, OT
cTerneHu aepopMaIiiy Mpy>KUHEI.

OmnpeneneHue padOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: EpUOI,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojaebaHus. 3aTyXawllue KoJieOaHusl.
Boinyxiennblie konebanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpoponbHble W momnepedHble BoJHBL. (CBOWCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakuus. JJmHa BOJTHBI U CKOPOCTh €€
pacripocTpaHeHusa. MexaHn4ecKre BOJHBI B TBEPJIOM TeJI€, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpaxkeHue 3Byka. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynabTpasByk. Hcmnosib3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MOA MACMCTBUEM CHJIbI TSDKECTH W CHJIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJICOAHUHM U pe30HaHCa.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJEIH).

HaGmonenune natepdepeHiinu u 1uppakiiui BOJIH Ha TTOBEPXHOCTH BO/IBI.

HaOmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

Omnpenenenre 4acTOTHI U MEPUO/Ia KOJIEOaHUH MAaTEMaTHUYECKOTO MasSTHHUKA.

OmnpeneneHue 4acTOThl U MEpUOAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.



HccnenoBanre 3aBUCUMOCTH TIepuoja KOJIeOaHW Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJICOAaHUH MPYKHHHOTO MasTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TNepuoja KojeOaHuil rpysa, MOJBEIIEHHOIO K
JIEHTE, OT MAcChl rpy3a.

OMnBbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChI IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.

Pazgea 10. DieKTpoOMarHuTHoOe MoJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
ANeKTpOoMarHuTHhIX BOdH. lllkana siexkTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM cBsi3U. Pammonokanus. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
cBeTa: MHTEephEepeHIU U TUPPAKIUSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTtepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimol.

N3yueHne CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOIO
TenedoHa.

[IpoBeneHre OMBITOB 10 HAOIIOACHUIO MHTEpPEpEeHIINN U TUGPAKIIUK CBETA.

Pa3gen 11. CBeToBbI€ SIBJICHHS.

JlydeBass Mozenb CBeTa W TeoMETpUYecKas onTuka. VICTOUHMKM CBeTa.
[IpsmonuHeliHOe pacnpocTpaHeHue cBeta. 3atMeHus ComHna wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkenus cera. lloctpoeHue
M300pakeHUi, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeta. 3akoH npesiomiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONMITUYECKUX CBETOBOJIaX, ONMTOBOJIOKOHHAS
CBSI3b.

JIunza, xonm mnyudern B nuH3e. Popmyna TOHKOM JMH3BL. IlocTpoenue
n300pakeHu, CHOPMUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas CcHCTeMa
doToanmapara, MHUKpPOCKONAa M Tejeckomna. [7ma3, Kak ONTUYecKas CcucTema.
bru3opykocTh U 1adTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CIEKTPAJIbHBIX LIBETOB. J{ucniepcus cBeTa.

Hemoncmpayuu.

IIpssmMonuHeHOE pacpOCTPaHEHUE CBETA.



OTtpakeHue cBeTa.

[Tomyuenue n300pakeHU B INIOCKOM 3€pKaie.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xoj ayuyel B coOMparolie JIMH3e.

XO0J Iy4yelr B pacCenBaIOIIEH JIMH3E.

[Tomyyenune n300paxxeHuil ¢ TOMOIIBIO JINH3.

[Tpuniun aeictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Monenb riasa.

Paznoxenue 6e10ro cBera B CIIEKTP.

[Tomyuenue 6e0ro cBeTa NpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCUMOCTH yIila OTPaKEHMsI CBETOBOIO JIydya OT yIja
NaJCHUS.

N3yyeHue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenmenoBanre 3aBUCHMOCTH yTJIa MPEJIOMIIEHUS OT yTJIa MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tosryuenue n300pakxeHnii ¢ MOMOIIBIO COOMPAIOLIEH JIMH3HI.

Omnpenenenre (POKyCHOrO pacCTOSIHMSL M ONTUYECKON CHIIBI coOuparomien
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATUIO 1IBETa MPEIMETOB NpPU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noriomeHre cBeta aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PagnoaktuBHocTh. Anba-, 6eta- u raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix saep. JleicTBue paauoakTUBHBIX
U3JTyYeHHUI Ha )KUBbIE OPraHU3MBbI. 3aIUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenust suaep. Mcrounumkm sHeprum ConHua u 3BE3A. SlnepHas sHeprerTuka.
DKOJIOTMYECKHUE MPOoOJIeMbl SIEPHONU SHEPTETUKH.

Hemoncmpauuu.

CreKTpbl U3ITy4YEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IM4YHbIX Fa30B.

CnekTp Bogopo/a.

HabGmnronenue tpekoB B kamepe Bunbcona.



Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHHI.

Peructpauus u3nydeHus NpUpOJHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

HabnrofgeHue CruionHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE PHEPTHUU YACTHUIIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paairnoakTUBHOTO GOHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-00001AIOMINKA MOAYJIh TIPEIHA3HAYEH JIJIsi CUCTEMaTHU3aIuH
u  0000mIeHHS  TPEIMETHOIO  COACpKaHWA U OMbITa  JICSITEIbHOCTH,
npUOOPETEHHOTO MPU M3YYEHHHM BCEro Kypca (pu3uku yriayOia€HHOTO ypoBHS, a
TaK>Ke /7151 IOJrOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY dK3aMEHY IO (PHU3HUKE.

B nmponecce wu3ydeHMs JaHHOTO MOXYJSI PEATU3YIOTCS W IOJIyYaroT
JaNbHEWIIee pa3BUTHE YydeOHbIE JEHCTBHUS, OOECHEeUMBaAOIIME JOCTHKECHHE
NPEIMETHBIX W METalpEeJAMETHBIX PE3yJbTaTOB OO0ydYeHHs, (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: OOBSCHEHHUE U ONHUCAHUE SIBJIEHUI HA OCHOBE
NpUMEHEHUs1 (PU3MYECKUX 3HAHWM, HUCCIEA0BATEIbCKUE NEUCTBHS (BBIIBUKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
IIOJIy4EHHUE BBIBOJIOB).

[IpeanoututenbHO (HOpPMOM  OCBOEHUST MOAYJsSl SIBIAETCA IPAKTHKYM,
porpaMma KOTOPOT0O BKITFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfesaM M TeMaM Kypca
(GuU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COJIEPKaHNE PA3HBIX Pa3/eloB;

BBITIOJIHEHUE JTA0OPATOPHBIX PAdOT M OMBITOB (BKJIFOUYAsi paOOTHI M OTBITHI U3
NepeuyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSATENIBbHOIO IJIAHUPOBAHUS
IIPOBEICHUSI UCCIIEIOBAHMS, BBIOOpAa U OOOCHOBAHUSI METOJAa U3MEPEHUS BEJIMYUH,
COOPKH 3KCIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

paboTy Haj rpyNIoOBBIMU WM UHAUBUAYAJIbHBIMU MPOEKTAMHU, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydyeHne MOBTOPUTENbHO-0000MIAIOMIETO MOAYJS MOMKET 3aKaHUYHWBaTbCA
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIONIEH 3a/laHus Pa3HOrO YPOBHS CIIOXHOCTH. Pe3ynbTaTbl BBIMOTHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1o (u3MKe, a  Takxke
CBUJETENBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHUA

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y obydarorerocss OyayT chopMUpoOBaHBI CICAYIONINE JTHYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nYecKoil HayKH;

IIEHHOCTHOE OTHOIIEHUE K JIOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(HU3UKOB;

o 2)2pasrcOancko2o u OyxXo8HO-HPABCHIBEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KJI€HHUU OOIIECTBEHHO 3HAUMMBbIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUMN
busuky;

OCO3HAHHE BAXKHOCTH MOPAIbHO-dTUYECKUX MPUHILMUIOB B JEATCIBHOCTH
Y4EHOTO;

e 3)ICmemuuecKo20 60CHUMAHUA:

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

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTA
IIO3HAHHUSI MHPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAIlUsl B JCATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIHI;

pa3BUTHE HAY4YHOW JHO0O3HATEIHLHOCTH, WHTEpEca K WCCIEI0BATEIHCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOYUOHATLHO20 O1A2ONOYUUA:

OCO3HAHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIITHUX YCIIOBHUSIX;

c(hOpMUPOBAHHOCTh HaBbIKa peQIeKCUM, MPU3HAHKE CBOEro TMpaBa Ha
OImMOKY M TaKOTO K€ MpaBa y APYroro 4ejIoBeKa;

e 6)mpyooeozo éocnumanus:



AKTUBHOE YYacTHE B PEIIEHWM MPAKTHYECKUX 3a7ad (B paMKax CEMbH,
00pa30BaTeNbHON OpraHU3alllK, TOPoJa, Kpasi) TEXHOJOTHYECKONH M COIHMAIbHOM
HANPaBJIEHHOCTH, TPEOYIOIIUX B TOM YKCIe U (PU3MUECKUX 3HAHU;

MHTEPEC K NPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

o 7)IK0N102UUECKO20 60CNUMAHUA:

OpUEHTAlUS Ha MPUMEHEHHE (PU3MUECKUX 3HAHWUW AJI1 pelleHus 3aaad B
o0nacTh OKpyKarlolleld cpeabl, IUIAaHUPOBAaHHUS TMOCTYIKOB M OIIGHKH UX
BO3MOYKHBIX ITOCJIEICTBUM JIJIs1 OKPY KAIOLLEH CPEIbI;

OCO3HaHHUE IJI00AJIBHOTO XapaKTepa HKOJIOTMYECKUX IMpOoOJeM U IyTell HxX
peuieHus;

o 8)adanmavyuu K UIMEHAIOUWUMCA YCTI06UAM COUUAIbHOU U RPUPOOHOU
cpeowl:

HOTPEOHOCTh BO B3aUMOJICHCTBUU NIPU BBIIOJHEHUM MCCIEAOBAHUN U
IPOEKTOB (PU3UYECKOM HANIPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

MOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, OHATHUS, TUIIOTE3bl O GPUBNYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHue Je(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JIaCTH
bu3uky;

IUIAHUPOBAHUE CBOEr0 pPAa3BUTUA B NPHOOPETEHHH HOBBIX (DU3MUECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPOIbI, 00IIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS Ha OKPYKAIOUIYIO Cpeny,
BO3MOYKHBIX IJI00ATbHBIX OCIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHBIC YHUBEPCATIbHBIC YICOHBIC HCHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIE y4eOHbIE 1eiCTBUA
ba3zoBble JJornueckue aAelcTBUA:
BBISIBJISITH M XapaKTepU30BaTh  CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(stBIIEHUIN), KIIACCH(PUITUPOBATH HX;
BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS] B PacCCMaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIOACHUSIX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;



BBISIBJISITH TPUYMHHO-CICJCTBEHHBIE CBA3M TNPU H3YYCHHH (PUIUUECKUX
SBJIICHMA M IIPOLIECCOB, JENaTh BBIBOJAbI C HCIOJIb30BAHUEM JEIYKTHBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOYEHHI, BBIABAraTh THUIOTE3bl O  B3aHMMOCBSI3SX
(bu3MYEeCKUX BEJIUYUH;

CaMOCTOATENILHO BBIOMpATh CHOCOO pelieHus yueOHou (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB PEIICHUS, BHIOOp HanOolsiee MOIXOISILIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

HCITI0JIb30BaTh BOMPOCHI KaK UCCIIE0BATEIbCKUI HHCTPYMEHT MTO3HAHMS;

MPOBOJUTH MO CaMOCTOSATEIHLHO COCTaBJICHHOMY IJIaHY OMBIT, HECIOMKHBIM
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNE (PH3NICCKOTO SBIICHUS;

OLIEHMBATh Ha MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(POPMAIIHIO, TTOTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS WJI DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpoBaTh OOOOIIEHHS W BBIBOJBI IO peE3yJibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

IIPOTHO3UPOBATh BOZMOXHOE JAJIbHEWIIEe pa3BUTHE (PU3UUECKUX MPOLIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUH B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora c nndopmanueii:

NPUMEHATh PA3JIUYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TOHUCKE H
oTOOpe MHPOPMALIUY WU JAHHBIX C YUYETOM IPEIJIOKEHHON yueOHOM (U3HUecKoi
3a]a4H;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIIIO
pa3IMyYHBIX BUAOB U (POPM MPEICTABICHMUS;

OLICHMBATh HAAEKHOCTh HMHMOpPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUUTENEM UIU CHOPMYITHMPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  MPEACTABICHUS
uHGOpMaAllMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHMKATHBHBbIE YHHBEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuana, pe3yJbTaTOB JIabOPaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI 1O CYIIECTBY OOCYXJIaeMOH TEMBl H
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC Ha pCIICHHE 3aJa4d W  IOJJCpKaHUE
OJ1aroKeJIaTeIbHOCTH OOIIEHHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapy>KHUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTAX;

nyOJUYHO TPEACTABIATh PE3yJbTAThl BBITOJHEHHOTO (DH3MYECKOTO OITbITa
(3KCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);



MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaJIbHOU
paboTHI PU PEIICHUN KOHKPETHON (PU3NUECKON MPOOIEeMBbI;

NPUHUMATD eI COBMECTHOW JESATENIbHOCTH, OPTraHU30BBIBATH JEHCTBUS TIO
e€ MOCTM)KEHUIO: pACHpEeleNsiTh pOoJid, OOCYXIaTh TPOLECCHl M PEe3yJbTaThl
COBMECTHOM paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

BBITIOJHATH CBOIO YacTh pabOThI, AOCTUras KadyeCTBEHHOTO pe3yibTara IO
CBOEMY HAIpaBJICHUI0O M KOOPAMHUPYS CBOU JIEHCTBUSA C JPYTHUMH UYICHAMH
KOMAaH/IbI;

OLIEHMBATh KayeCTBO CBOEr0 BKJaJa B OOIIMH MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENIEHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe JeHCTBUS
Camoopranusamnus:

BBISIBJISITH MTPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CHTYAIUsIX, TPEOYIOMUX AJIs
petieHus GU3NIECKUX 3HAHUH;

OPUEHTHPOBATHCSI B PA3IMUYHBIX  MMOAXOJAX  TMPUHATUS  pEIIeHUH
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUHN TPyIIon);

CaMOCTOSITEJIbHO COCTAaBJISITh AJTOPUTM pelieHHs] (PU3NYECKO 3anaduu Wid
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBATh MPEAJIaraéMble BApUaHThI PEIICHUH;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJ/Ib, IMOIIHOHATbHBIH HHTEJJIEKT:

JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYallly U MpeJuiaraTh IJiaH e€ N3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHUS]))  pe3ysbTaToOB
TIeSITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4HCIE€ B XOJ BBINOJHEHUS
(bU3MYEeCKOro HCCIeOBaHUSl WJIM TMPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHUBIIUXCSA CUTYallUi, YCTAHOBJICHHBIX OIUOOK, BOZHUKIIINX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh c€0s HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIHM JIUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUSI U JIOTHKY JIPYTOro.

pU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPXKACHHUSIX HA HAYYHBIE TEMBI M TAKOE )K€ MPaBO JPYToro.

INPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4eHus @ 7 Kiacce IpeAMETHBIE PE3yJIbTAThl Ha YTITyOJICHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCITIOJIB30BATh MOHATHUS: (PU3NUYECKHE M XMMHUUYECKHUE SIBIICHUS, HAOJIOIeHNE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3MYECKUX BEJIUYHH, arToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEpHOE, KUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJHMHEHHOE),



TPAeKTOpHs, paBHOACUCTBYIOIIast cuil, nedopmanus (ympyrasi, IUIacTHYEcKas),
HEBECOMOCTH, COOOIAIOIINECS COCY/IBL;

YBEPEHHO pa3inuaTh sBieHUsA (aup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [IBMOKEHUE, HEPABHOMEPHOE JIBM)KEHUE, WHEPLUs,
B3aMMO/JICHCTBUE TEJI, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIIEHHON OChIO BpalICHUS,
nepegavya JaBleHUS TBEPABIMH TelaMH, >KUIKOCTSIMHU U Ta3aMH, aTMochepHoe
JTABJICHUE; TIaBAaHUE TEJI, IPEBPAIICHHS MEXAaHUYECKOW SHEPTUH) IO OMUCAHUIO UX
XapaKTEpHbIX CBOWCTB M HAa OCHOBE OMNbBITOB, JAEMOHCTPUPYIOIIMX JaHHOE
busnUecKoe SBICHHUE;

pacro3HaBaTh — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SBJICHUH B
OKpy>XaromeM Mupe (B TOM yucie (U3NYECKUE SIBICHUS B MPUPOJE: MPUMEPHI
JBW)KEHUS C PA3IMYHBIMA CKOPOCTSIMM B KMBOW M HEXWBOW IIPUPOJE, ACHUCTBHE
CHJI TSKECTH, TPEHUS, YIIPYTOCTH B IPUPOJIE U TEXHUKE, BIMSIHHE aTMOC(PEPHOTO
JIaBJICHUS Ha JKUBOW OpraHu3M, IJIaBaHHE pbIO, pblYard B TeJle YeJIOBEKa), NpHU
TOM NEPEBOJIUTH MPAKTHUUYECKYIO 3aJady B Y4EOHYIO, BBLACIATH CYLIECTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUM;

ONKCHIBATh W3yYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYUHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CPEIHSAsI CKOPOCTb, CHJIA YNPYTOCTH, CWJIA TSDKECTH, BEC Tella, CWJa TPEHUS,
JaBJIEHUE TBEPAOIO Tejla, JABJIEHUE CTOJ0a >KUIKOCTH, BBITAJIKUBAIOLIAS CHUJIA,
MexaHu4eckas pabdoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(PQPUUIHEHT
MOJIE3HOTO JIEUCTBUSA MEXaHU3MOB, KUHETUYECKasl U IOTEHUMAIbHAsL SHEPTUS ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIB3YEMBIX BEJIMYUH,
uxX O0O0O3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JTAHHYIO (DU3UUYECKYIO BEIMYHMHY C IPYTUMU BEITUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBa TeJ, (U3MUECKHE SBJICHHUS U IPOILECCHI,
UCIIOJb3Yys MpaBUjia CI0XKEHUs CHII (BAOJIb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackansg, 3akoH Apxumena, MPaBUIO paBHOBeCHs pblyara (010Ka), «30J0TOe
NpaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW JHEPruu, MpU 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMAaTHYECKOE
BBIPAKEHHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENH PEATbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJCNATh MPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHbIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SABICHUMN, MPUMEHATH (PU3NUECKHE MOJICTHU JIJIsi OOBSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3aj1ay;

OOBSCHATH (PU3NYECKHUE SIBICHHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMil MPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YHMCICHHOIO OLIEHUBaHUS
XapaKTEPHBIX 3HAYCHUU (PU3MUYECKUX BEJMYMH, [P 3TOM BBIOMPATh aJ€KBATHYIO
(bu3NYECKyI0 MOJEIb, BBISBISATH MPUUMHHO-CIIECCTBEHHBIEC CBSI3U M BBICTPAUBATh



JOTUYECKYI0 ILEMOYKY pACCYKICHHM C ONOpOM Ha H3y4YEHHBIE CBOMCTBA
bu3MYeCcKuX SBICHUH, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIH;

pemaTh pacdy€THbIC 3ajauu (B 2—3 ACMCTBUSI) MO M3y4yaeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C UCTIOIb30BAHUEM 3aKOHOB
U hopmyJ, CBA3BIBAIONIUX (PU3MUECKHE BEIMYMHBI, 3aMUCHIBATH KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHE 3a/layM, BBIABISATH HEJOCTAIONINE WM H30BITOYHBIE
JaHHbIe, OOOCHOBBIBATH BHIOOP METOJa pEIIEHUS 3aJadyd, HCIOJIb30BaTh
CIIPABOYHBIE JaHHBIE, MTPOBOJUTH MaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHMBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HA4YEHUs (PU3NYECKON BEIMYUHBI U
OTPEENATh PA3MEPHOCTh (PUBNYECKOM BEJIMYMHBI, MOJYYCHHOW MNPH PEIICHUH
3aJ1a4u;

pacrio3HaBaTh MpOOJIEMbl, KOTOPHIE MOXHO PEIIUTh MPU MOMOIIH
bu3MUecKuX METOJI0B, M TpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
OMMCAaHWU  HUCCIENOBAaHMS  pACIO3HABATh  MPOBEPSIEMOE  MPEIAINOTI0KECHUE
(rumotesy), UHTEPNPETUPOBATH MOJIYUCHHBIN pPe3yIbTaT;

MPOBOJAUTH OMBITHI MO HAOIIOJCHUIO (DU3NUYECKUX SIBJICHUN WU (PU3NUECKUX
cBOMCTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIIUH,
M3MEHEHHE CKOPOCTH IPHU B3aUMOJICHCTBHUM TEN, MEpeada IaBICHUS KUIKOCTbIO
U Ta3oM, MPOSIBICHUE JEHUCTBUS aTMOCGHEpPHOTO JaBJiCHUS, JNEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOpMYJIHPOBATh MPEIANOJIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOAEHUH, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOIO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTh TMPSAMbIE M KOCBEHHbIE W3MEpEeHHs] (U3MYECKUX BEITUUYUH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIeparypa,
IJIOTHOCTh JKUJKOCTH M TBEPAOrO Tella, CHJIA TPEHUS CKOJIbKEHHS, HaBICHHUE
BO3/lyXa, BBITAJIKMBAIOLIAs CHJIA, JEUCTBYIOIIAs Ha MOTPYKEHHOE B MKUIAKOCTh
Teno, KOI(PPUIMEHT TOJIE3HOTO  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX U IHUQPPOBBIX MNPUOOPOB, 0OOCHOBBIBATH BHIOOP
MeToJa HM3MEpeHus, (DUKCUPOBATH IMOKAa3aHUsI MPUOOPOB, HAXOJUTH 3HAUCHUE
U3MEPSIEMON BEJIMYMHBI C MOMOILBIO YCPEAHEHUS PE3YJIbTATOB CEPUU U3MEPEHUIN U
OIICHUBATh MOTPEITHOCTh U3MEPEHUM;

MIPOBOJAUTH HECJIOKHBIE IKCIIEPUMEHTAIBHBIE HCCIEA0BAaHUS 3aBUCHUMOCTEH
(bu3MYeCKUX BEIWYWH (3aBHCHMOCTHA MYTH PAaBHOMEPHO JBIDKYIIETOCS Tela OT
BPEMEHHU JBWIKCHMS Tejla, CHIbl TPEHUS CKOJBXEHUS OT CHJIbI HOPMaJIbHOTO
JIaBJICHHS, KauecTBa OOpaOOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIBI
TPEHHUsI OT IUIOIIAJA CONPUKOCHOBEHUS TE€J, CUJIbl YIOPYTOCTH OT YIJIMHEHUS
MPY>KUHBI, BBITAIKUBAIONIEH CUJIIBI OT 00BEMa MOTPYKEHHOM YacTH Tela W OT
MJIOTHOCTH KHUAKOCTH, €€ HE3aBHUCHUMOCTHU OT IUIOTHOCTH Te€Ja, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TENO, YCIOBUI IJIaBaHUS TEJ, YCIOBUM paBHOBECHsS pbluara
u OJIOKOB): COBMECTHO C YyuuTeiaeM (OpMyIUpoBaTh 3agadyy U THUIIOTE3Y
MCCIIEIOBAHUS, CAMOCTOSITEJIbHO IUJIAHUPOBATh KCCIIEJAOBAaHUE, CAMOCTOATEIIBHO



coOMpaTh HKCIEPUMEHTATIBHYIO YCTAaHOBKY C MCIOJIb30BAHUEM HHCTPYKIIUH,
MIPEACTABIIATH MOTYyYEHHBIE 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B BUJE TaOIUIl U
rpauKoB, OICHUBATh IOTPEUTHOCTH, JEJNaTh BBIBOABI IO pe3yJbTaTaM
HCCJICIOBAHUS;

coOmoaTh TpaBWJa TEXHUKW Oe3omacHoro Tpyaa mnpu pabore ¢
71a00paTOPHBIM 00OPYIOBAHUEM;

YKa3bIBaTh IPUHIHUIIBI JIEUCTBUSL MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JWUHAMOMETp, COOOIIarolMecss Cocyabl, OapoMeTp, pblyar,
MOJABVKHBIN U HETIOJBIKHBIN OJI0K, HAKJIOHHASI TUIOCKOCTh;

XapaKTepHU30BaTh MPUHIIMILI IEHUCTBUS U3YYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IPOIECCOB C OMOPOM Ha UX omnucaHus (B TOM
YHUCJIe: TOMITUITHUKHA, YCTPOUCTBO BOJOMPOBOAA, THAPABIMUECKHUI TIpecc, cu(oH,
MaHOMETp, BBICOTOMEpP, MOPIITHEBOM HACOC, apeOMETp), HCIOIb3YsS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUM UM HEOOXOAMMBbIE (U3UUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl MU CXEMATUYHBIE PUCYHKH H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTEIIBHBIX NPUOOPOB M TEXHOJOTUUECKUX TMPOIECCOB MpHU
pelieHn y4eOHO-TIPaKTUYECKHUX 3a/1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIIOJIB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HU JJisI 0OecTieUeHUs
0€30MacHOCTH MpPHU OOpaIlllEHWH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsI 37I0pOBbS M COOJIIOACHHUS HOPM SKOJOTUYECKOTO TOBEJCHUS B
OKPY>KAIOIIEH CPEE;

OCYIIECTBJISATH OTOOP UCTOUYHUKOB MH(MOPMAITNU (HU3UIECKOTO CONECPKAHUS B
NHTepHeTe, caMOCTOATENBHO (HOPMYNIHMPYs TTOMCKOBBIM 3ampoc, Ha OCHOBE
UMECIOIIUXCSl 3HAHUM W MyTEM CPaBHEHMS Pa3JIMYHBIX HCTOYHUKOB BBIJCISATH
uHopMaIuIo, KOTOopas SBISETCS TMPOTHBOPEYMBON WM  MOXKET  OBITh
HEJ0CTOBEPHOM;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUN YYEOHBIX 3aJaHUN HayYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro coaep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpPChl CETH
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB WMH(OpManuu (HU3NYECKOro COJACpP)KaHMS, B TOM YHUCIIE
MyOJIMYHO JeJIaTh KpaTKHUE COOOIIEHUS] O pe3yJibTaraX IMPOCKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBINA
amnmapar Kypca (GU3MKd, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpPU BBIMOJHEHUW YUYEOHBIX TMPOEKTOB W HCCIEAOBAHHUMN pacCTpeessTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTaBJIEHHBIMU 3aja4aMu, CIEIUTh 3a
BBITIOJTHEHHWEM IIJlaHA JCMCTBUM, aJ€KBAaTHO OIEHMBATh COOCTBEHHBIM BKJIAJl B



ACATCIIbBHOCTb  I'PYIIIbI, BbICTpAWBATH KOMMYHHUKATUBHOC BBaHMOHeﬁCTBHe,
YUUTBIBAA MHCHUC OKPYXKAIOINX.

K xoHny oOyueHuss ¢ 8 knacce mnpenMeTHblE pPe3yjbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIONINXCS YMEHHIA:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB U MOJIEKYJl, arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAUIMYECKUE U
amop(HbIe Teja, HACBHILEHHBIM M HEHACBIIIEHHBIM Iap, CIOCOObl M3MEHEHMS
BHYTPEHHEH DJHEpPrUM, »3JIEMEHTAPHBIM JJIEKTPUUECKUN 3apsl, NPOBOJHUKH,
NOJIYIPOBOJHUKH, TU3JIEKTPUKH, HCTOYHUKHA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TIOJIsl, ONTHUYECKas CUCTeMa) U CHMBOJMYECKUU S3BIK (PU3UKH TIPU
pelIeHNN y4eOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO pa3iinyaTh SIBJICHUS (TEIIOBOE pacUIMpeHue (CKaTUe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBaHUE, KAlWUISPHBIE SBICHUS,
UCIIapeHue, KOHACHCalUs, IUIaBICHUE, KPUCTAILIM3ALMS, KUIIEHHUE, CIOCOObI
TeIIonepeaayn (TemIoNpOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIIOBbIE MTOTEPH,
NIEKTPU3aLUs TEJl, B3aMMOJCHCTBHE 3aps/ioB, NEHCTBUS DJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBAE MATHUTOB, JEHCTBAE MATHUTHOTO IIOJIS Ha
IPOBOJHUK C TOKOM) IO ONHCAHHIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUECKOE SIBJICHUE;

pacno3HaBaThb  IPOSIBICHHE  HW3YYEHHbIX  (PU3MUECKUX  SBJICHUM B
OKpyXXamIleM Mupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B IMPUPOJE:
NIOBEPXHOCTHBIE W KallWJUISIPHBIE SIBJICHHUS B INPUPOJE, KPUCTAUIBI B IPUPOJIE,
n3nyuyenue CoJlHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TymMaHa, WHEs, CHEra, JJIEKTPUYECKUE SBJICHHS B arMmocdepe, 3IEKTPUUECTBO
KUBBIX OPTaHMW3MOB, MarHUTHOE ToJie 3eMJH, Apeii¢ MOIHCOB, POJIb MArHUTHOTO
nosisi JUIsl KU3HUM Ha 3emile, MOJSIPHOE CHUSHUE), TpU OTOM MEPEBOIUTH
MPaKTUYECKYI0 3aJadyy B Y4YeOHYIO, BBIJIEHATh CYIIECTBEHHbIE CBOMCTBA
(npu3Haku) (PU3NYECKUX SIBICHMUIA;

ONKCHIBATh HU3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BENUYMHBI (TeMmmepaTypa, BHYTPEHHSISI SHEprus, KOJUYECTBO
TEIUIOThl, paboTa ras3a, yielibHas TEIJIOEMKOCTh BEILECTBA, YJENbHas TEIIoTa
IUTABJICHUS, YZENIbHAs TEIUIOTa MapooOpa3OBaHUs, yJeibHas TEIIOTAa CrOPaHUs
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO IEUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3JYyXa, DJIEKTPUYECKHI 3apsi, CHJa TOKA, DJJIEKTPUUYECKOE
HaIpsDKEHUE, COINPOTHBIIEHHE NpoBOoAHMKA, DJ[C B LenM NOCTOSHHOTO TOKA,
AIIEKTPUYECKOE YJEIbHOE COMPOTUBJICHHE BeELIeCTBa, padoTa W MOUIHOCTh
AIEKTPUUECKOr0 TOKA), MPU OMUCAHUU MPABUIIBHO TPAKTOBATH (PUIUYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHULBI (PU3NYECKUX BEJIUYMH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEITUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYHH;



XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHUS H IPOIIECCHI,
WCITOJIb3YysI OCHOBHBIE TIOJIOXKCHHSI MOJICKYJISIPHO-KUHETHIECKON TEOPUU CTPOCHUS
BEIIECTBA, ypaBHEHUE TEIIOBOrO OanaHca, 3aKOH COXPAHEHHUS JIIEKTPUUYECKOTO
3apsna, 3akoH KysjoHa, NpUHIUI CYNEpPHO3ULIMM BJICKTPUUYECKUX MOJeH, 3aKOH
Owma nnst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s1 MOTHOM 1eNH, 3aK0H
Jlxoyns-JIeHIia, 3aKOH COXPaHEHHsI SHEPTHH, MPU 3TOM pPa3ndaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €T0 MAaTEMAaTHIECKOE BBIPAKEHNUE;

CTPOUTH MPOCThIE (PU3UUECKHE MOJEIU pPeaJbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCIATh MPU STOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh (U3MUECKUE MOJCIHU JJIs1 OOBSICHEHUS
(bu3MYECKUX MPOILIECCOB U PEIIeHUs YIeOHBIX 3a7a4;

OOBSCHATH (PU3UUYECKHUE SIBJICHUS, TIPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE€ CHUTYyallMil MpaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 337]aud, B TOM YHCJIE TPEOYIOIUE YHCICHHOTO OLICHUBAHUS
XapaKTEPHBIX 3HAYCHUU (PU3MUECKUX BEJIMYHH, IPU STOM BBHIOMPATH aJCKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYHMHHO-CJICICTBEHHBIC CBS3M M BHICTPAWBATh
JIOTUYECKYIO TIETIOYKY PpACCYXACHUH C OMOpOd Ha W3y4YEHHBIE CBOHCTBA
bu3nUecKux SBICHUM, PU3NUECKUe 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pelaTh pacdy€THbIe 3a7auu (¢ onmopod Ha 2-3 ypaBHEHHs) IO
M3y9JaeMbIM TeMaM Kypca (pu3uku, BRIOMpas aJeKBaTHYIO (DU3UICCKYIO MOJCIb, C
WCITOJIb30BAaHUEM 3aKOHOB M ()OPMYJ, CBS3BIBAIONIUX (PU3HUECKHE BEITMYHHEI,
3aMKUChIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE PEIICHUE 3a/laud, BBISBISATH
HEJIOCTAOIINE WM U30BITOUYHBIE IaHHBIE, 0OOCHOBBIBATH BHIOOP METOA PEIICHUS
3a/layd, WCMOJb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHSATH METO/Abl aHaIM3a
pa3MepHOCTEH, MCITOIB30BaTh TpadUuecKre METOABl PEIICHUs 3a]ad, MPOBOINUTH
MaTeMaTH4YeCKHe TMpeoOpa3oBaHUs W Pacu€Thl, OICHWBATh PEATHUCTHYHOCTH
MOJIYYCHHOTO 3HA4YeHUs1 (PU3NYECKON BEIMYMHBI W OMPENETsATh Pa3MEPHOCTh
(bU3MYECKOM BEIIMYMHBI, TOTYYECHHOM MPU PEIICHUH 33/1a4K;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pENINTh TPH  TOMOIIN
GU3MYEeCKUX METOJIOB, M TpeajiaraTh OPUEHTHPOBOYHBIM CIOCOO pEIICHUs, B
ONMMCAaHWM  HWCCJEAOBAHHMS  PAclo3HaBaTh  IPOBEPSIEMOC  MPEIOIOKCHUE
(TUMOTE3Y), UHTEPIPETUPOBATH MOJTYUCHHBIN PE3YNIbTAT;

MPOBOJIUTH OTBITHI MO HAOIIOACHUIO (PU3MYECKUX SIBICHUN WM (U3MIECKUX
CBOMCTB Ten (KamWJUISIPHBIC SBJICHUS, 3aBUCHMOCTH IABJICHUS BO3JyXa OT €ro
o0béMa W TeMIeparypel, CKOPOCTH IIpoIiecca OCThIBaHUS (HArpeBaHWs) IPH
M3JIy4YEHUH OT I[BE€Ta HW3JIy4arolleil (Moriomarmnieil) noBEPXHOCTH, CKOPOCTh
UCTIApEHUsST BOJBI OT TEMIIEPATypbl >KUIKOCTH M IUIOMAIu €€ TMOBEPXHOCTH,
AIEKTPHU3AIUS TET U B3aUMOJICHCTBUE AJICKTPUUECKUX 3apsI0B, B3aUMOCHCTBUE
MOCTOSTHHBIX MarHUTOB, BU3YyaJIN3aIlisl MarHUTHBIX IOJICH MTOCTOSIHHBIX MarHUTOB,
JEHCTBHUS MarHUTHOTO TIOJISI Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JICKTPOMArHMTA,
CBOMCTBA 3JIEKTPOJIBUTATENSI MOCTOSHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSIEMOE



npeanoyiockeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ylbTaTax  HaOJIOJCHHH,
CaMOCTOSITENIFHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 00OpyaoBaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

MPOBOJUTh TMpSAMbIE M KOCBEHHbIE HW3MEpEeHHs] (DU3MUYECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO3[yXa, CHJIa TOKa, HAaIpPsIKEHUE,
ylenabHas TeIJIOEMKOCTh BEIECTBA, COMPOTHBIICHHE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npubOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpeHUus, (GUKCHUPOBATH MOKa3aHUS
npudOPOB, HAXOJAUTH 3HAUCHUE M3MEPSIEMON BEJIMYMHBI C TTOMOIIBIO YCPETHEHUS
pe3ynbTaTOB CEPUU U3MEPEHHUM U OLIEHUBATH MOTPEUTHOCTh U3MEPEHUIA;

POBOJNUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKHUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIXKICHMSI, UCCIIEI0BAaHUE SIBJICHUS TEIIIOOOMEHA MPU CMEIIMBAHUU XOJIOAHON U
ropsiueid  BOABI, 3aBUCUMOCTb COIPOTUBJIEHHS IMPOBOJHUKA OT €ro JJIUHBI,
IUTOMIAIA TOMEPEYHOTO0 CEYEeHHS ¢ yAETBHOTO COMPOTHUBICHUS BEIIECTBA
MPOBOJIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIpPSDKCHUSA Ha
MIPOBOIHUKE, MCCIIEOBAHNE TOCIEA0BATEIBHOTO U MAapasIeIbHOTO COSAMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpoOBaTh 3ajayy M THIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOTYYCHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJAC TAOJIHUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUSI;

coOoaTh MpaBwiia Oe3omacHOro Tpyaa mnpu padbote ¢ 1abopaToOpHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
YHCclie: CHUCTEMa OTOIUICHHUS JIOMOB, TMIPOMETp, MapoBasi TypOWHa, aMIepMeTp,
BOJIbTMETP, CUETUHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETHTEIbHBIC MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPOnpHOOpbl  (MPUMEpPHI), MPEJOXPAHUTENM U HX
IpUMEHEHHe B OBITY W TEXHHKE, IPUMEHEHHE TMOCTOSHHBIX MAarHuTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKa), MCIOJb3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHUM, HEOOXOIUMbIe (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH,

pacrmo3HaBaTh TPOCThIE TEXHUYECKHE YCTPOHCTBA W HW3MEPHUTEIBHBIC
npuOOpbl MO CXeMaM M CXEMAaTU4YHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHusi,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUECKHX  Lemed ¢
MOCTIE/IOBATEIbHBIM M TApaJUICNbHBIM COCIUHEHHEM DJIEMEHTOB, pa3iuyas
YCIIOBHBIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUIECKUX IIETICH, NCIIOJIb30BATh CXEMBI
U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPHUTEIBHBIX



npuOOpPOB U TEXHOJOTUYECKUX TMPOILIECCOB MPHU PEIICHUU y4eOHO-TIPAKTUYECKUX
3a/1ay;

IPUBOJIUTH MPUMEPHI (HAXOAUTHh WH(POPMALIUIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KU3HU HJIA OOecriedeHus
0e30MacHOCTU TMPU OOpaIllEeHUH C MPUOOpaMHU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUsI 370pOBbS M COOJIOACHUS HOPM SKOJOTHMYECKOrO IOBEAEHUS B
OKPYKaIoLIEH CpeIe;

OCYUIECTBJIAThH MOUCK MH(MOpMauu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENLHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, HAa OCHOBE MMEIOIIUXCS
3HAHUM U CpPaBHEHHUS JOMOJHUTEIBHBIX MCTOYHUKOB BBIJEIATH HHGMOpPMAIIHIO,
KOTOpast sIBJISIETCS IPOTUBOPEUUBOI HITU MOXKET ObITh HEJIOCTOBEPHONA;

UCIIONb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JaUTepaTypy (pU3MUecKoro coaepikaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BnaneTh Npu€MaMU KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIU U3 OJJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3gaBaTh COOCTBEHHbIE IMCBMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
0000112 nH(HOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOr0 COIEpkKaHUS, B
TOM  4Yuclie NyOJUYHO  MPEACTaBIATh  PEe3ysbTaThl  IPOEKTHOM  Win
HCCJIEIOBATENBCKON NEATEIbHOCTH, P 3TOM I'PAMOTHO MCIIOJIb30BaTh U3y4YCHHBIN
NOHATUUHBIM ~ anmapar  Kypca  (U3UMKH, CONPOBOXAAThb  BBICTYILJICHUE
MPE3CHTAIUEN;

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HUCCIENOBAaHUN (PU3MUECKHUX MPOLIECCOB
pacnpenensatb OO0S3aHHOCTH B TpYIIE B COOTBETCTBUM C MOCTaBJICHHBIMU
3aJlayaMy, CJIEIHWTHh 32 BBIIIOJIHEHUEM IUIAHA JEWCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OIICHMBaTh COOCTBEHHBIM BKJaJ B JACSATENbHOCTh  T[PYIIIIHI,
BBICTPaMBaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, MPOSABISIS T'OTOBHOCTH
paspeniaTb KOHQIUKTHI.

K xoniy oOydenust ¢ 9 kaacce mpeaMeTHbIE pe3yJbTaThl Ha YTIyOJICHHOM
YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAFOIITUXCSI YMCHHUN:

WCITIOJIb30BATh MOHATHUS (CHCTEMa OTCYETA, OTHOCUTEIHLHOCTh MEXAHHUECKOTO
JIBIKEHUS, HEBECOMOCTh U TEPETrpy3KH, IEHTP THKECTH, MEXaHUYECKHUE BOJIHBI,
3BYK, WH(QpPa3ByK MW YIbTPa3BYyK, 3JICKTPOMArHUTHBIC BOJIHBI, PEHTTEHOBCKOE
U3ITyYCHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKHA CBETa, OJIM30PYKOCTh U
JATHbHO30PKOCTh, CHEKTPhI MCITYCKaHUS M MOTJIONIEHUs, anbda-, OeTa- U raMmma-
W3ITyYCHUsI, U30TOIbI, siIEpHAs U TEPMOSZICpPHAsT DHEPIeTHKA) U CUMBOJIMYCCKUI
S3BIK (PU3UKHU TIPH PEIICHUN YUEOHBIX U TPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3judarh sABJIEHUS (PaBHOMEpPHOE H  HEPAaBHOMEPHOE
NPSAMOJIMHEWHOE JBWIKEHHWE, PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBHKEHUE,
CBOOOJHOE TMaJeHWE TeJ, NABM)XCHHE IO OKPYKHOCTH, B3aMMOJICHCTBHE TeI,
paBHOBeCHE MAaTEpPHAIBHOW TOYKH, PEAKTUBHOE JBIWIKEHHWE, HEBECOMOCTb,



Koie0aTeNbHOE  JIBIKEHHE (FapMOHHMYECKHE, 3aTyXalolllue, BBIHYKICHHbBIC
Kosie0aHus), PE30HAHC, BOJHOBOE ABM)KEHME (PacCIpOCTpPaHEHHWE M OTpPaKECHUE
3ByKa, HHTephepeHrs U Tupakius BOIH), MPSIMOIMHEHHOE paclpoCTpaHEHNUE,
OTPAXXEHHE W TMPEIOMIICHHE CBETa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTP U CJIOXKEHHE CIEKTPAJIbHBIX IIBETOB,
€CTECTBEHHAsl  PAJAMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEMYATOIO  CIIEKTpa
U3JIy4EeHHs) 10 ONHUCAHHUIO WX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh  NPOSBICHUE  HM3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYyXaroleM MUpe (B TOM yucie (HU3NYEeCKUe SBICHHS B MPUPOJE: MPHIUBBI U
OTJIUBBI, ABMKEHUE TIaHEeT COMHEYHOM CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KHMBOTHBIMH, 3E€MIIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUECKOe
NEHCTBUE BUIAUMOIO, YIbTPauOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHHH,
€CTECTBEHHBI PAJMOAKTUBHBIA (POH, KOCMUYECKHE Jy4d, PaJAHUOAKTUBHOE
U3Jy4eHHE NPUPOJHBIX MHUHEPAIOB JEUCTBHE pPAJMOAKTUBHBIX H3JIyYCHHH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/ady B YUEOHYIO,
BBIJIETISITh CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;

OINKCHIBaTh WU3YUYCHHBIE CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOJB3YS
du3nueckue BENMYMHBI (CpeAHsss W MIHOBEHHAas CKOPOCTh Tela IpH
HEPAaBHOMEPHOM JBIKCHHM, YCKOPEHUE, NEPEMENICHUE NPHU PABHOYCKOPEHHOM
IOPSIMOJIMHEWHOM  JIBIDKCHMM,  YIJIOBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CUJIa TPEHHUsI, CUJia YIIPYTroCTH, CUjla TSHKECTH, YCKOPEHUE CBOOOHOTO
NaJICHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHUYECKasi pad0oTa U MOUIHOCTb, NOTEHLIMAJIbHAS YHEPTUsl TeNa,
MOJHSTOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEpPrus, IIOJIHAs MEXaHW4YecKas JHEprus, NEepHoJ M 4YacToTa
Kosie0aHul, MepuoJ MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, MOKA3aTENb IPEIOMIIECHUS
cCpelbl), TpU ONUCAHWU TNPABWIBHO  TPAKTOBaTh  (UBHYUECKUI  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M €IUHULbI (PU3NYECKHUX BEIUYUH,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUUYHMHY C JPYTUMU
BEJIMYMHAMH, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJIb3Ys 3aKOH COXPAHEHUsl DHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIUI
CYNEpIIO3ULIMA CHWJI, NPHUHLMI OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbIOTOHA,
3aKOH COXPAHEHUs MMIIYJbCa, TEOPEMY O KMHETHYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIm, 3aKOHBI OTpPa)KEHUS U TNPEIOMIICHUS CBETa, POPMYINy TOHKOU
JIMH3BI, INIAHETAPHYIO MOJENb aTOMa, HyKJIOHHYIO MOJIENIb aTOMHOTO SIAPA, 3aKOHBI
COXpPAHEHHMS 3apsAA0BOIO U MACCOBOIO YHUCEN MPHU SAICPHBIX PEAKIUAX, IPU ITOM
pa3ianyaTh CJIOBECHYIO OPMYIUPOBKY 3aKOHA U €T0 MAaTEMaTHYECKOE BBIPAKEHUE;



CTpOUTH (PU3UYECKHE MOJACIN PEaThbHBIX OOBEKTOB, MPOIIECCOB W SIBICHU,
BBIICNISITh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUM, NPUMEHATh (PU3WYECKHE MOICTH Il OOBSICHEHUS
(bU3MYECKUX MPOIIECCOB M PEIICHUS YIeOHBIX 3a/1a4;

OOBSCHATH (PU3NYCCKHUE SIBJICHHUS, TIPOIECCHl U CBOWCTBA TEJ, B TOM YHUCIIC B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEePHBIX 3HAYCHUN (PU3NYCCKUX BEIWYHH, MPU 3TOM BBHIOMpAThH aJCKBATHYIO
(U3HYECKYI0 MOJEIb, BBISABISATH MPUINHHO-CICICTBEHHBIC CBSI3W M BHICTPAUBATh
JIOTHYECKYIO0 IIETIOYKY pPacCyXICHHWH M3 2—3 IaroB C OMOPOHW Ha H3ydeHHBIC
CBOMCTBA (PU3UYECKUX SIBICHHM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH,

YBEPEHHO peliaTh PacuyETHHIC 3a/1aud M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsT aJeKBAaTHYIO (PU3UYECKYIO MOJIeTh, C HCIIOJIb30BAHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIONINX (PU3UYECKHUE BEIMYMHBI, 3alMCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHHWE 3a7add, BBIABIATH HEIOCTAIONNE WIA H30BITOYHBIC
JaHHBIC, OOOCHOBBIBAaTH BBIOOP METOJA pEIICHUS 3aJadd, HWCIO0Ib30BaTh
CIIPaBOYHBIC JAaHHBIC, MPUMEHSATH METOJbI aHAIM3a Pa3MEPHOCTEH, MCIOIb30BATh
rpaguueckue  METOJbl  pEeIIeHUs  3aJad, MPOBOJUTH  MaTeMaTHYECKUE
npeoOpa3oBaHus U Pacu€Thl, OLICHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS
(GU3UYECKOW BEIMYUHBI W OMNPENCTATh Pa3sMEPHOCTh (PU3UUCCKON BEITMYHMHBI,
MIOJTYYCHHOU TP PEIISHNUH 3a]1a4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPhIE MOXHO pEHIUTh TMPU  [TOMOIIU
bu3MYecKuX METOJIOB, M TpeajiaraTh OPUEHTUPOBOYHBIM CMOCOO peIlIeHUs, B
ONMMCAHWKM  WCCJENOBAHMS  pAcloO3HaBaTh  MPOBEPSEMOE  MPEIIOJIOKECHHE
(rumoTe3y), OICHWBATh MPABUIBLHOCTH TMOPSAAKA TPOBEIACHUS HCCICIOBAHUS,
WHTEPIPETUPOBATH TIOJYUCHHBIN PE3yJIbTaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WM (HU3MIECKUX
CBOMCTB Ten (M3ydeHHe BTOporo 3akoHa HproTOHa, 3aKOHAa COXpaHEHHs YHEPTUH,
3aKOHA COXpaHEHHUS HWMITYJIbCa, JNCUCTBUE 3aKOHA bepHYIIM W BO3HUKHOBCHHUE
MOABEMHON CHWIJIBI KpbUIa, 3aBUCUMOCTh IEepHUoAa KoJIeOaHWUH TPYKUHHOTO
MasTHHKa OT MAacChl Tpy3a M KECTKOCTH TPYXKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MallbIX KOJeOaHWil, MNPSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pasnokeHre Oeoro CBeTa B CIEKTP, U3YUCHHE CBOWCTB M300paKEHUsS B TIIOCKOM
3epKajie U CBOMCTB M300paKCHHS MpeIMeTa B coOMparolel JIMH3e, HaOII0eHNe
CIUTONTHBIX M JTUHEHYATHIX CIIEKTPOB W3IydeHHUs): (DOPMYJIHUPOBATh MPOBEPIECMOE
npeanojokenne (TUMOTEe3y) O  BO3MOXKHBIX — Pe3ysIbTaTax  HaOJIIOJCHUH,
CaMOCTOATENILHO COOMpPaTh YCTAHOBKY M3 H30BITOYHOTO Habopa o0OpyHoBaHUS,
OIMMCHIBATH XOJI OTBITA U (DOPMYITHUPOBATH BHIBOIBI;

MPOBOJUTh TIPH HEOOXOJAMMOCTH CEPHUI0 TPSIMBIX H3MEPEHUH, OIpeaeIIss
CpelHee 3HAYCHUE W3MEPSICMOM BEIMYMHBI M ONPEACNsISs  IOTPEUTHOCTh



pe3yabTaTOB MPSMBIX H3MEpeHUil, 0OOCHOBBIBATH BBIOOpP crocoba H3MEpEeHHUs
(M3MepUTENHHOTO MPUOOpPA);

MIPOBOJAUTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpPEHHE Tejla IPU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOJIHOTO
najcHus, KECTKOCTh  MPYXKUHBL, KOA(P(QUIMEHT TPEHUS  CKOJIbKEHUS,
MexXaHu4yeckas paboTa U  MOIIHOCTh, YacToTa W TMEpUoJ  KoJeOaHui
MaTEeMaTHYECKOTO0 W TNPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHUE
cobuparomeil JMH3BI U €€ ONTHYEeCKas Cuila, paJuOaKTUBHBIM (QOH) cC
UCIIOJIb30BAaHUEM AaHAJIOTOBBIX M LM(POBBIX NPUOOPOB: OOOCHOBBIBATH BBIOOP
METOJla HW3MEpPEHUs, IUIAHUPOBAaThb W3MEPEHMs, CAMOCTOATEIbHO COOMpATh
OKCMEPUMEHTAIbHYI0O  YCTAaHOBKY, BBIYHMCISATH  3HAYCHHE  BEIUYUHBI U
aHaAJIM3UPOBATh TMOJNyUYECHHBIE PE3yJbTaThl, OLEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUI;

IPOBOJNUTH HKCIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBHCHUMOCTH IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIKEHHH O€3
HAYaJbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMAJBHOTO JaBJICHHUS, MEpHOJa KoJieOaHM MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWUTHU, OIpENEJICHUE YCKOPEHUs CBOOOJHOIO TMaJEHHUs, HCCIIEeI0OBaHUE
U3MEHEHHUsl BEJIMYMHBI U HAIpaBJICHUsS MHAYKIIMOHHOTO TOKa, 3aBUCHUMOCThH YIJa
OTpaXEHHUs CBETa OT yria MaJCHUsA, yria MPEIOMJICHHS OT YIJia MaJcHHs
CBETOBOTO JIy4ya, HCCIEAOBAHHWE TPEKOB: HM3MEPEHHE JHEPTrUU YAaCTHUIBI IO
TOPMO3HOMY IyTH (110 ¢oTorpadusiM)): COBMECTHO C ydyuTesneM (opMyJIupoBaTh
3aa4y U TUIIOTE3y MCCIIEeI0BaHUsS, CAMOCTOSTENbHO MJIAaHUPOBATh HCCIIEAOBAHNUE,
CaMOCTOSITENIbHO COOUpPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY, IIPEICTaBIIAThH
MOJTyYEeHHBIE 3aBHUCHUMOCTH (PM3MYECKMX BEJIMYMH B BUAEC TaONUIl U TpaduKoOB,
OLICHWBATh MOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIICIOBAHMUS,

coOmroaTh mpaBwiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX omucaHus (B TOM
YHClie: CIUIOMETP, JATYMKW TIOJIOKCHUS, PACCTOSHUS WM YCKOPEHHsI, paKera,
9XOJIOT, OYKH, HEPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), HCMonb3ys 3HAHUA O
CBOMCTBax (hPU3MYECKUX SIBIICHUN U HEOOXOIUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH,
UCTIONB30BaTh CXEMBl W CXEMaTHYHbIE PHUCYHKH W3YYCHHBIX TEXHHUYECKHUX
YCTPOMCTB, H3MEPUTEIbHBIX MPHUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MpHU
pelieHny y4eOHO-TIPAaKTUYECKUX 3aj[ady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JTH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUECKOTO
UCTIONB30BaHUsl (DU3MYECKUX 3HAHWW B TOBCEIHEBHOW JKMU3HM IJIsi 0OECTCUYEHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,



COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DSKOJOTHYECKOTO TOBEJICHHUS B
OKPYKaIoLIEN Cpeie;

OCYIIECTBIATH MOUCK UH(pOpMarmu Gu3ndeckoro conaepkanus B HTepHere,
CaMOCTOSITENIbHO (POPMYNIUPYS MOUCKOBBIM 3aIpOC, HAXOIUTH IyTH OIpEeICHUs
JOCTOBEPHOCTH MOJMYYEHHOH WH(pOpMAIMU Ha OCHOBE HMEIOIIMXCS 3HAHUU U
JIOTIOTHUTEIHHBIX HCTOUHUKOB;

UCIIONb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTeparypy (pusmueckoro conuep:kaHus, CIpaBOYHbIE MaTEpUAbI, PECYPChl CETH
WutepHer, BiageTh NpuEMaMu KOHCIEKTUPOBAHHS TEKCTa, IPeoOpa3oBaHUS
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIC MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMaIIU U3 HECKOJIBKUX UCTOYHUKOB (PHU3UUECKOTO COJEpKaHUS, MyOIUIHO
IPEJCTaBIISITh PE3YNbTAThl MPOEKTHOW MM MCCIIEA0BATENbCKON NEATENbHOCTH PU
TOM TPaMOTHO MHCIIOJIb30BaTh W3YYEHHBIH MOHATUHHBIA amnmapar H3y4yaeMoro
azzena (U3NKA W COMPOBOXKAATh BBICTYIUICHHE TMIpe3eHTAMEe ¢ y4ETOM
0COOCHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
H KoanuecTBo 4acoB
Ne ni/m AMMEHOBATIE pAsICIon i Tem KouTtpoJabHbie JyiekTpoHHbIE (U(POBLIE)
NPOrpaMMsbI Bcero IIpakTHYeckue
padoThbI o0pa3oBaTe/ibHbIE PECYPChI
padoThI
azjgen 1. dusuka u eé posib B IO3HAHMHU OKPY:KAOIIEr0 MUpa
1.1 dusnka — Hayka o IIpUpoae 2 bubmmorexa [IOK
' K PHpOA https://lesson.edu.ru/catalog
bubanorexa LIOK
1.2 dusznyeckue BETUINHBI 4 3 nosmorexa I
https://lesson.edu.ru/catalog
bu6mmoreka [IOK
1.3 EcrecTtBeHHO-HA 1 METOJ IT03HA 2 1
TECTBEHHOTHAYIHEI METOA HOSHARMA https://lesson.edu.ru/catalog
Utoro no pazneny 8
Pa3nes 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
bu6nmoreka [IOK
2.1 C 2 1
TPOCHHE BeIecTBa https://lesson.edu.ru/catalog
99 JIBr>kKeHMEe 1 B3aMMOJICHCTBHE YaCTHI] 4 p bu6mmorexa [IOK
' BEIECTBA https://lesson.edu.ru/catalog
bu6mmorexa [IOK
2.3 Arpera € COCTO elecTBa 1
IperatHbl TOAMHA BEMECTD https://lesson.edu.ru/catalog
Uroro no pazaeny 7
Pa3nea 3. /IBu:xeHMe 1 B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 10 2
CXAHITICCROC ABIDKCHHC https://lesson.edu.ru/catalog
bu6mmorexa [IOK
3.2 Hue acca, INIOTHOC 9 1 1
HEpIHL, M > TUIOTHOCTR https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

bubmuoreka [JOK

3.3 Cua. B 15 3
g, BHpt cit https://lesson.edu.ru/catalog
Wtoro mo pazneny 34
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenaya naBneHust TBEpAbIMU 5 2 bubnmoreka [JOK
' TeJNaMH, )KUIKOCTIMH U ra3aMu https://lesson.edu.ru/catalog
4.2 JlaBIIeHHE )KUIKOCTH 6 bubmmorexa LIOK
' s https://lesson.edu.ru/catalog
bu6mmorexa [IOK
4.3 A 5 1
T™OCc(hepHOe 1aBIeHne https://lesson.edu.ru/catalog
44 JleiicTBHE KUJIKOCTHU U Ta3a Ha 12 3 bubnuotexa [JOK
' HNOrpyXEHHOE B HUX TEJIO0 https://lesson.edu.ru/catalog
Htoro no pazneny 28
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
51 P 6 1
a60Ta 1 MONHOCTS https://lesson.edu.ru/catalog
bu6mmorexa [IOK
5.2 I1 8 2
POCTBIC MEXAHHIMBT https://lesson.edu.ru/catalog
bu6mmoreka [JOK
5.3 M 5 1
CXAHITICCKA SHEpTIA https://lesson.edu.ru/catalog
Hroro no pasneny 19
Pa3nea 6. IloBTopuTeibHO-00001IaI0IIM I MOYJIb
6.1 [ToBTOpPUTENHEHO-0000IIAIOIINN MOTYITH 6
Hroro mo pasneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 23



https://lesson.edu.ru/catalog
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https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
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8 KUIACC

KoumnuectBo yacos
HaumeHoBaHue pa3/iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Ne i/ Konrpouabnsie IIpakrnyeckue
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3nen 1. TeruioBble siBieHUS
bu6mmoreka [IOK
1.1 C i 6
TPOCEILE H GROHCTDA BelllecTha https://lesson.edu.ru/catalog
bu6mmorexa [IOK
1.2 T 33 1 6.5
CIUIOBBIC HPOHECCt https://lesson.edu.ru/catalog
Hroro no pazneny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 9 1 bubnmnoreka [JOK
' U UX B3aUMOJICHCTBUS https://lesson.edu.ru/catalog
bu6 OK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 31 1 10 Homorexa Ll
https://lesson.edu.ru/catalog
b K
2.3 MarHuTHBIC SIBIICHHS 11 4 Homwoteka LO
https://lesson.edu.ru/catalog
bu6mmoreka [JOK
24 C) 7 1 1
HICKTPOMATHITTHA HIAYICHIA https://lesson.edu.ru/catalog
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-0000 1AM MOYJIb
3.1 ‘ [ToBTOpHUTENBEHO-0000IIAOIINN MOTYITH 5
Hroro no pazgeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

9 KIIACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3iesioB U TeM

dyeKkTpoHHbIe (LM pPOBbLIE)

Ne ni/mm Konrpoabnbsie IIpakruuyeckue
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pasznea 1. Mexann4yeckue siBJeHHUS
MexaHN4eCcKOe IBMKEHUE U CIIOCOOBI €r0 bu6nmoreka [IOK
1.1 30 1 4
OITUCAHUS https://lesson.edu.ru/catalog
bu6mmoteka [IOK
1.2 B 7 18 4
SAIMOICHCTBHE Tel https://lesson.edu.ru/catalog
bubmuorexa [JOK
1.3 3 15 1 2
AKOMBL COXPATEHHA https://lesson.edu.ru/catalog
Utoro no pazneny 63
Pa3znea 2. MexaHn4yecKHe K0JI€0aHUA U BOJHEI
bu6 OK
2.1 Mexannueckue KojieOaHus 8 35 nomorexa Ll
https://lesson.edu.ru/catalog
bu6mmoreka [IOK
2.2 MexaHndeckue BO .3 10 3
RARHIHCCRUC BOTHBL. IBYK https://lesson.edu.ru/catalog
Hroro no pasneny 18
Pa3nes 3. DjiekTpoMarHuTHoeE 1oJie ¥ 3J1eKTPOMATHUTHBIE BOJIHbI
31 DIEeKTPOMarHuTHOE TMOJe U 6 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://lesson.edu.ru/catalog
Hroro mo paszneny 6
Pa3znea 4. CBeToBbI€ IBJICHUS
4.1 3aKOHBI pPacIPOCTPAHEHUS CBETA 8 2 bubmorexa OK
' pactipoctp https://lesson.edu.ru/catalog



https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog
https://lesson.edu.ru/catalog

4.9 T ccKite 5 6 1 bubmuorexa [{OK
. WH3BI U ONTHYECKUE TTPHOOPHI
proop https://lesson.edu.ru/catalog
bubnuoreka LIOK
4, P 2 1
3 a3nokeHue 0eIoro CBeTa B CIIEKTP https://lesson.edu.ru/catalog
Hroro mo pazueny 16
Paznen 5. KBanTOBBIE SIBJICHHS
5.1 Hcmyckanue u MorIonieHue cBeTa arToMOM 4 1 bubmmorexa LOK
' y B https://lesson.edu.ru/catalog
bu6mmoteka [IOK
5.2 C 5
TPOCHIE ATOMHOTO Apa https://lesson.edu.ru/catalog
bu6mmoteka [IOK
5.3 A 7 1
JIEPHBIE PEAKIMH https://lesson.edu.ru/catalog
Htoro no pazneny 16
Pazgen 6. [loBTopuTe1bH0-000011A10 1M MOYJIb
6.1 Mexanuueckue sBJIeHHS (TIOBTOPUTEIBHO- 5 3 bubmorexa [JOK
' 000010 MOTYIb) https://lesson.edu.ru/catalog
6.2 TenuoBble siBIeHUS (IOBTOPUTEIBHO- 3 bubmuotexa [JOK
' 0000IIAKOIIHI MOTYJIb) https://lesson.edu.ru/catalog
6.3 ONEKTPOMarHUTHBIE SIBJICHUS 3 1 bubmuoreka [JOK
' (MTOBTOPHUTETHHO-0000IIAOIINI MOTYIIh) https://lesson.edu.ru/catalog
6.4 CBeToBbI€ sIBNIEHUS (TIOBTOPUTEITHHO- 1 1 bubmuorexa [IOK
' 00001IAIOIIHIT MOTYIIb) https://lesson.edu.ru/catalog
6.5 [ToBTOPHUTEIIEHO-0000IIAFOIINI MOTYITH 4
Hroro no pasneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 3 26.5
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