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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
yrayOnéHHOM YPOBHE OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO pabouell mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HANpaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB O0YYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUW, U Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydammmxca. B mnporpamme mno ¢Qusuke yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM O0y4YeHUSs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX Y4YEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEI0BATeIbHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ ILETBI0 OKa3aHUS METOIUYECKOM
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHbIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH H (U3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
IpPEeNOoCTaBsieT HauboJiee SCHble O0pa3lbl NPUMEHEHHS HAaydHOrO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJarouuxcsl.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE TMPEIINojaracT YBEPEHHOE
BIIAJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3yIOITUMU
€CTECTBEHHOHAYYHYIO I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIICIOBAHUS;

WHTEPHPETUPOBATh JaHHBIE M HCIOJb30BaTh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenomaBanus ydeOHoro mpenvera «®Dusmka» B
oOpa3zoBaTeNbHBIX oOpraHuzamnusx Poccuiickoit ®Denepanuu, peaau3yOIUX



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

[enmn n3ydenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HWHTEpPECa W CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHSI KaK pPe3ysibTaTa W3Y4YCHHS] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

dbopMHpOBaHUE TIPEACTABICHUA O poOiM (PU3MKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHONW ~ JAESTEIbHOCTH, CBSA3aHHOM C (PU3MKOM, MOArOTOBKA K
nanbHeneMy oOy4eHHIO B 9TOM HaIlpaBJICHUN;

(GopMUpOBaHHE TOTOBHOCTM K JaJbHEHIIEMY H3y4yeHUI0 (U3MKH Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX TIpoduiield oOydeHUs Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

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

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHUM BEILIECTBA, MEXaHUUYECKUX,
TEIUTOBBIX, DJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSX;

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

OCBOEHHUE METOOB PEIICHUs PaCUETHBIX M KaU€CTBEHHBIX 33]1a4, TPEOYIOUINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SBICHHUS U HM3MEPSThH
buznyecKkre BEIUMYUHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHbIC
CHOoCcOObI UX TPOBEPKH, IUIAHUPOBATH U MPOBOAUTH OMBITHI, SKCIIEPUMEHTAIbHbIC
WCCJICIOBAHMSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeJIaTh BBIBOJIBI;

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

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
(Gu3MKONW, U COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHUSX
(bu3nYECKON HAyKH.



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



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®duzrka — Hayka O mpupoje. SIBieHus NpUpojabl (3JIEMEHTHI COJEp KAHMS,
BKJIIOYAIONINE MEXKIpPEAMETHbIE CBsi3u). DU3MUecKue SBICHUS: MEXaHUYECKUE,
TEIUIOBBIE, ANEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIBl (Gu3NYECKUX BETUYHH.
N3mepenne Quanueckux BenudyuH. OTanoHbl. @Dusmueckue npubopsl. [lena
nenenus. [lorpemrHocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyIoBaHuEM. MexayHapoaHas cuctema eauHull. IlepeBon
BHECHUCTEMHBIX eauHuI B equHuIbl CH.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAyKd HM3y4aloT MPUPO.Y.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOroaeMoro sipiieHus. Onucanue PU3NUECKUX SBJICHHUHN C TOMOIIBbIO MOJIENEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBBIE, JJICKTPUYECKHE, MArHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

®duznueckre TpUOOPH U TPOIEAypa MPSMBIX HU3MEPECHUNM aHAJIOTOBBIM H
1M (POBBIM NPUOOPOM.

Jlabopamopusie pabomul u onvimel.

Omnpenenenure 1EHbI eJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUdopa.

N3mepenue pacCTosIHUMN.

N3mepenue miomaan u o0bémMa. MeTo 1 majeTku.

N3mepeHne BpeMeHHN.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaibIx Ted. MeTon psAaoB.

[IpoBeneHne wuccaeqOBaHUSL IO MPOBEPKE THUIOTE3bl: JTAIBHOCTh IMOJETA
[IapuKa, MyneHHOro FTOPU30HTAILHO, TEM 0O0JIbIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBrkenne yacTul BemiecTBa. CBSI3b CKOPOCTH JBUKEHHUSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe npwxenue. Juddysus. BzaumoneiicTBue wacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpuctamnmyeckux) Tesl. B3anMoCBs3b MEXJy CBOMCTBaMHM BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

OrneHka 1uaMeTpa aToMa METOZOM PSJIOB (C UCTIOIb30BaHueM (oTorpaduii).

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHHe U B3aUMOJAEHCTBHE TeJl.

Mexannyeckoe naBwxkenue. Ilyte u nepememenue. PaBHOMepHOE U
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér nmytu u BpeMeHU JBHKEHUS.

['paduku 3aBucMMOCTE BETWYMH, OMMUCHIBAIOMIMX JBMkeHUe. OOiue
NOHATUS 00 OTHOCHUTENBbHOCTU JBWXKeHUsA. CIOKEHHEe CKOpOCTeH i Tel,
JBIOKYIIUXCS MMApaIebHO.

SBnenne unHepuuM. 3aKOH HMHEpUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
NoCTynaTeabHOM JBWXeHUU. IInotHocTh BemecTBa. CBSI3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TIATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeBecomocTs. CrioxeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKECHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPU B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CUJl, HalPaBJICHHBIX 110 OJHOW MPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHue CKOPOCTH PaBHOMEPHOIO JABMXKEHUS (IIapvKa B YKUJKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, EMOHCTPHUPYIONIHME 3aBUCHMOCTH pacTsDKeHHS (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 yMEHbIIEHUSI U YBEJIMUEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH [aBJIEHHS Tra3a OT OObEMAa W TEMIEPATYPBHI.
[lepenaya naBiieHHUs] TBEPIBIMU TEJIAMH, KUIKOCTSIMHU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
I'mppocrarnueckuii  mapagokc. CooOmaromuecss cocynpl. ['mapaBaudeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y eTponcTBO BOJOIIPOBOA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune 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 CI0OBUE BOSHUKHOBEHUS BHITAKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

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 TEJ: IUIaBaHUE WA MOTPYKEHUE TeNl B 3aBUCHUMOCTH OT
COOTHOIIEHHUS TJIOTHOCTEN TeJa U AKUJKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

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

[IpoBepka HE3aBUCUMOCTHU BBITAJIKMBAIONIEH CUJIBI, JEHCTBYIOIIECH HAa 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 Uil KOHCTPYUPOBAHUE JIOJIKU U OINPEETICHUE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue priuara. [Ipasumo
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECUS pbluara K OJOKY. «30510TO€
npaBuio» mexanuku. KIIJ] mpocteix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBbIX OpraHu3Max.

Mexanuueckas dsHeprusi. KuHeTMueckas ¢ TOTCHIMAJIbHAS DSHEPrusl.
[IpeBpaieHre OAHOTO BUIA MEXAHUYECKOW SHEPTUH B APYTrOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

N3y4yenue npaBuia peiuara Jis MOABUKHOTO W HETIOJBUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXPaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Pa3nea 6. TensioBLIe ABJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOH TEOPUU CTPOCHMS
BelecTsa. Macca M pa3mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannnueckue u amopdusie Tena. I'padern — HOBBIM MaTepuan JjIsi HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TEI HA OCHOBE IOJIOKEHUN MOJIEKYJIIPHO-
KHHETH4YeCKoW Teopuu. [IOBEpXHOCTHOE HATSHKEHUE, CMAYyMBaHUE, KaWJUISIPHbBIC
ABJICHHs. TEIJIOBOE€ pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHHS ra3a oOT
00BEMa, TeMIepaTypsbl.

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

Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonunuecTBo Temnotel. YaenbHas TEMIO0EMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BO€ paBHOBecHe. 3akoH HploToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
aTMocepHoro gamieHus. HacblllieHHBI W HEHACHIIICHHBIM Tap. BraxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHHUS W NPEBPAIICHUS DHEPTHUH B MEXAHUYECKUX U TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaNWUISIPHBIX SIBICHUMU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMITEPATYPBI.

Bunae! Tenonepenayu.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiiieHrH pabOThl BHEITHUMH CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



HaOnronenue kumneHusl.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenue TteMmepatypbl MpU MOMOIIM KUAKOCTHOTO TEpPMOMETpa U
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

HccnenoBanve 3aBUCHMMOCTH JABJIEHUS BO3AyXa OT €ro oo0béma W
TEeMIEPaTypPHI.

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

HaGnrogenue wu3MEHEHUs BHYTPEHHEH SHEpPruM Tela B  pe3yibTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBIEHUS TEIJIOOOMEHAa TMPU CMEIIMBAHUM XOJOJHOW U
ropst4er BOJIBL.

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

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

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIIapeHus.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpUyYecKux 3apsiioB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymnona.

Onekrpuyeckoe mnotie. Hanpsx€HHOCTh siekTpuyeckoro mnoss. [IpuHnmn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKuX 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA M TMOJYHPOBOJAHUKH. 3aKOH
COXPAHEHHUS IEKTPUUECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJNIAX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPUUECKOe HanpshKEeHUE. AMIIepMeETp
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



CONPOTHUBJIEHUE BellecTBa. 3akoH Oma i ydactka uend. IlocimenoBatenbHoe u
napajuiebHOE COeIMHEeHHE TPOBOAHUKOB. D/IC B e NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit nenu. [IpaBuna Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKHUX
nerneii. Heamaennsie 3j1eMEHTEL.

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

[locTossHHBIE ~ MarHuThl.  B3aumoneicTBHE  TMOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYEHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmrmepa W omnpenaesieHue €€ HamnpaBJICHHUS.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICHOJIb30BaHHWE 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS ANEKTPUUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTUU. DKOJIOTUYECKHUE
po0IeMbI SHEPTETUKH. TOTIMBHBIE JIEMEHTHI U AJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

JIBa pozia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.

YCTpOUCTBO U IEUCTBUE DIEKTPOCKOIIA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MopaenupoBaHue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJKOCTH.

["a30BbIii pa3psia.

N3mepeHue Cuitbl TOKa aMIIEpMETPOM.

N3Mepenune 3eKTpUYECKOTO HAIPSKEHUS BOJIbBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaennpoBaHrue HEBO3MOXKHOCTH PA3JACICHUS ITOIOCOB MATHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnpITel 1O HAOJIOJECHUIO JJIEKTPU3ALUU TEJI IPU CONPUKOCHOBEHHH H
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

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

OneITHI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD 3JIEKTPUYECKOTO COIPOTHUBIICHHMS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka TmpaBuia CJIOKEHHS HAINPSHKEHUHW TMPU  IOCIEN0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApaUICIIbHOM COEOUHECHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbrINOJIHEHUS 3aKO0HA OMa [J1s TOJTHOM LEIH.

N3yyeHue BOJIbTAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ] nHarpeBarers.

HccnenoBanre MarHUTHOTO B3aUMOJIEUCTBUS TIOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUSA KaTYILIKH C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yyenue neiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUS DJEKTPOMArHUTHOW HMHIYKIIMH:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanndeckoe paBmxkeHue. MarepuanpHas Todyka. CrocoObl OmMUCaHUS
MEXaHUYECKOTO JABWXCHUS: TaOJIUYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPALMU C BEKTOPAMU, MPOCKINU BEKTOpa. Paanyc-
BEKTOP MATEpUATBbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSMOJIMHEWHOE JIBM>KeHUE. HepaBHOMEpHOE NPSMOJIMHENWHOE JIBH)KEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJa PU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJMHENMHOE ABHKEHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['paduyeckas uHTEprpeTalusl YCKOPEHUs, CKOPOCTU, MPONUJEHHOTO MYTU U
IEpEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKEHUS.

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

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
Y 4acToTa O0OpalieHus: Mpyu paBHOMEPHOM JBHKEHHUH 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CHIIa.

ITepsebiit 3ak0oH HproToHa. Bropou 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyNIepIIO3UIMHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TpEeHUSs TIOKOs, Ipyrue Buibl Tpenus. Koadduruent tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJla Ha TOABOAHBIX KpBUIbAX, AHTUKPBLJIO HA CKOPOCTHBIX
aBTOMOOWJISX. J[BMKEHHE MToe3/1a Ha MarHUTHOM MOTyIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BMXKEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmiaHer BOkpyr Conuua). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3Ku.

PaBHoBecue maTepuanibHOM TOUKH. AOCONIOTHO TBEpAOE Teyno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunbl.  Yihpyroe u
HEYIpPYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBHIKCHHUE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa cui TSKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HM3MEHEHHUS U COXPAHEHUS
MEXaHHYECKOMN YJHEPTUH.



Hemoncmpauyuu.

HaOnroieHre MeXaHU4YeCKOTO JBMXKEHHUSI Tella OTHOCUTENIBHO Pa3HBbIX Tel
OTCYETA.

CpaBHEeHUE MyTed M TPAcKTOPUW JIBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBLHO Pa3HbIX TeJl OTCUETa.

N3mepeHre CKOpoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUKECHMUSL.

HccnenoBanre Npru3HakoB PaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

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

HaOnronenue paBHOBeCHSs T€Jl, CBOOOIHOTO MaJeHHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHCcTBa CHII IIPU B3aUMOJICHCTBUH TET.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUXKCHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCca MpU a0COIFOTHO HEYIPYTOM B3aUMOJICHCTBUMU.

CoxpaHeHre NMITyJIbCa IPU YIIPYTOM B3aUMOJICHCTBUU.

HaOmnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHue dHEPTUH NMPU CBOOOTHOM TaJICHUH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpyupoBanue TpakTa Jjisi pa3roHa W JalbHEUIIEro paBHOMEPHOIO
JIBIDKCHUS [IApUKA WIN TEJICKKH.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBUKCHHS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpenenieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBHXKCHUHU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHH IPU PaABHOYCKOPEHHOM
JIBMOKCHUHU O3 HavallbHOW CKOPOCTH.

[TpoBepka rUMoTe3bl: €CIIv MPU PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 Ha4aJIbHON
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpeMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tella, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIbI  TPEHHS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenre Ko3pUIIUEHTa TPEHUS CKOTBKECHHS.

Omnpenenenue KECTKOCTU TPYKUHBI.



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

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABUKEHUU TEJa IO
TOPU30HTATBHON TOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNPYTOCTH TMpU  NOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBUKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4yacToTa, aMIUIMTyJa. [‘apMoHMYeckue KosieOaHus. 3aTyxawliue KoyeOaHus.
Boinyxiennbie konebanus. Pesonanc.

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

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

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. Mudpa3sByk u yinbTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Jemoncmpauuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

HaGmronenune natepdepeHunn 1 audpakiini BOJIH Ha TOBEPXHOCTH BOJIBI.

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OnpeneneHue 4acTOThl U MEPUOa KoJIeOaHUN PYKUHHOTO MasTHHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoaa KojieOaHUM Tpy3a HA HUTH OT JJIMHBI
HUTHU.

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

[IpoBepka HE3aBUCUMOCTH TEpHOJa KOJeOaHUN TIpy3a, MOABEHICHHOTO K
JIEHTE, OT MAcChl rpy3a.

OnBITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTD TTEPUOIa KOJIEOAaHUN MPY>KHHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Pasznen 10. DiiekTpoMaraiuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

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

OnexkTpomarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOWCTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Paznen 11. CBeToBble SIBJICHUA.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[loctpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue ceera. 3akoH npenomiieHus ceera. [lomHoe oTpakeHne cBeTa.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

Jlunza, xonx nyderr B nuH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapara, MHKpPOCKONAa M Tejeckona. [a3, Kak onTuyeckas CHUCTEMA.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpaJIbHBIX UBETOB. JlHcnepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHU# B TIIIOCKOM 3€pKaJe.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xop nydei B coOuparonieit JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCHMOCTH yTJIa IPEJIOMIICHHS OT yIJIa AJEHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenne (pOKyCHOrOo pacCTOSIHUS M ONTUYECKOW CHJIbI cOOMparoleit
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OmnbITEl 1O BOCHPUATHIO LIBETA IMPEAMETOB NpU HMX HAOIIOJEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHne ceeta aroMoM. KBaHTel. JInHevaTeie CIIEKTPHI.

PagnoaktuBHocTh. Anb(a-, 6eta- u raMma-uznydeHusi. CTpoeHHue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JeicTBue paauoakTUBHBIX
W3JIyYEHUH HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHs 3apsA0BOIO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE34. SnepHas sHepreTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CreKTpbl U3Iy4YEHHUs U MOTJIOLICHMUS.

CrexTpsl pa3In4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOJAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

Habnrogenue CrionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

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

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AIOMINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
U 0000IIEHWS  TPEIMETHOTO  COACp)KaHUS MW OMbITa  JCATEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMEHY 10 (PU3UKE.

B mpouecce wu3yueHus MAAHHOTO MOIYJI pPEAIU3YIOTCSA W IOJy4aroT
JajpHeWllee pa3BUTHE Y4eOHbIE JACHCTBUS, OOECIEUMBAIONINE JIOCTHXKECHHE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHHE U ONMCAHUE SIBJICHUM HA OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIIEN0BATENbCKUE IEHCTBUS (BBIABHIKEHUE
TUIIOTE3, MTOCTAHOBKA LIENM W IUIAHWUPOBAHUE MCCIICIOBAHUSA, AHAIW3 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 PA3HbBIX Pa3/IeIoB;

BBIIIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYasi pabOThI U OMBITHI U3
NEepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSTENBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKHU IKCIIEPUMEHTAIILHON YCTaHOBKH;

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

paboTy HaJ rPYNIIOBBIMU WM UHIUBUIAYaIbHBIMU IPOEKTAMHU, CBSI3aHHBIMHU C
coJiep>KaHreEM Kypca (PU3UKH.

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3a/laHds Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBIIOIHEHUS
JMarHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YyYarOUIXCs
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 OBPA3OBAHU A

N3ydenue (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpaBICHO
Ha JIOCTIKEHHE JTIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETr0 00pa3oBaHus
y oOyyaromierocs OyayT cpopMUpoBaHbI CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3NYeCcKOil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSATHE ACTETHUUECKUX KadeCTB (PU3MYECKOM HayKu: €€ TapMOHHYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHWE IIEHHOCTU (PU3NYECKON HayKM KaK MOIIHOIO HHCTPYMEHTa
[I03HAHHUS MHpPA, OCHOBBI Pa3BUTHS TEXHOJOIMM, BAKHEHILIEW COCTaBIIAIOLIEH
KYJIBTYPBHI;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOJIBL;

pa3BUTHE HAY4YHOW II0003HATETLHOCTH, HMHTEpPEca K HCCIEeI0BATENbCKON
NeSTEIbHOCTH;

e S)popmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTH TpaBUJ OE30MACHOTO TMOBEACHUS Ha
TpaHCIIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OO0OpYIOBAHHEM B
JIOMAalIHUX YCIIOBHUSIX;

c(OpMUPOBAHHOCTh HaBbIKa peQIIeKCHM, TpPHU3HAHHE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbHON OpraHW3aIlui, TOpoja, Kpas) TEXHOJOTHUYECKOW W COIHMATbHON
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IKONO2UYUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
0o0JaCTH OKpyXKaromiell cpefpl, IUIaHUPOBAHMSI TMOCTYNIKOB M OLEHKH HUX
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 B3aUMOJICHCTBUU TIPU BBIIIOJIHEHUU UCCIEIOBAaHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM JAPYTHX;

MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4e€pe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTPeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUM, YMEHUHA (OPMYIUPOBATH
UJIeU, TOHATHS, TUIIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSAX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTUS B MNPHOOPETEHUH HOBBIX (PUINUYECKUX
3HAHUU;

CTpEMJICHHE aHAJIN3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HKOHOMMKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOXKHBIX [NI00ABHBIX TOCIIEICTBUM.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesyabTaTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0y4aromierocs: 0yayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

ITo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
Bba3oBble JJornueckue a1eiicTBUA:
BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKH OOBEKTOB
(siBNEeHUl), KMaccu(UUUpPOBATh UX;



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

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIIBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 penieHus yueOHo (u3nuecko 3amgadu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBare/bCKue 1eCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIN
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

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

CaMOCTOSITeNIbHO (HOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI MO pe3yJibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH TMPEIINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METOJIbl, MHCTPYMEHTHI M 3allpOChl MpPU IMOUCKE H
otOope UH(pOPMAIIUU UITU JAHHBIX C YUYETOM MPEIJIOKEHHON yueOHOM (hrU3UIeCKOi
3a/1auu;

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

OIICHMBATh HANEKHOCTh HH(POPMAIMA TIO KPUTEPHSIM, MPEIIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7ayd HECJIOXKHBIMH CXEMaMHu,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMmyHuKaTHBHBbIE YHHBeEPCAJIbHbIE YUeOHbIE NeiCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOPaTOPHBIX
paboT W TIPOEKTOB 3ajJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEeMBI W
BBICKA3bIBaTh UJCW, HAIleJICHHBIE Ha peIIeHHe 3a7aud W MOJAJep)KaHue
0J1aroKeNIaTeIbHOCTH OOIICHUS,

COTIOCTAaBIISATh CBOU CYXKIICHHSI C CYXICHUSMU IPYTUX YYACTHUKOB JIUAIOTa,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIp2XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIeprMeHTa, UCCIEOBAHUS, IPOEKTA);

NOHUMAaTh M HCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M WHAMBUAYaJIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OpPraHU30BBIBATh JEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIIOJICH;

BBITNIOJIHATh CBOIO YacTh padOThI, AOCTUTas KayeCTBEHHOI'O pe3yibTara II0
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUSA C JPYIMMH 4YJICHAMU
KOMaH/Ibl;

OLICHMBATh KAaye€CTBO CBOEr0 BKJIaJa B OOMIMH OPOAYKT MO KPUTEPHSIM,
CaMOCTOATENIBHO CPOPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

PerysiTuBHBIe YHUBepcaJbHbIe y4eOHble JAeiicTBUS
Camoopranusamnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHus pU3NIECKUX 3HAHUM;

OPUEHTUPOBATbCA B  PAa3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUBUYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATHE PELICHUN MPYyMIIon);

CaMOCTOSITEJIbHO COCTAaBJISTh AJITOPUTM pelieHHs] (PU3NYECKON 3ajauu WiIn
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

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

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTH)KEHHS]))  PE3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCHUTH KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(U3MYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
W3MEHUBIINXCS CUTYallui, YCTAHOBIIEHHBIX OIIMOOK, BOBHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIOBUSM.

CTaBUThH c€0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WM JUCKYCCUM Ha
HAYYHYIO TEMY, IOHUMaTh MOTUBbI, HAMEPEHUS U JOTHKY JPYToro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIty 00y4enus ¢ 7 Kaacce IpeAMETHBIE PE3yJIbTaThl HAa YIIIyOJI€HHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUECKUX BEJIUYUH, aTOM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJIMHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTbh, COOOIIAIOIINECS COCYABL;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepeaayda JaBlieHUs TBEPIABIMU TeJaMH, KUIAKOCTSIMU U rasamu, atMochepHoe
JIaBJICHUE; TJIaBaHUE TeJI, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) IO OMUCAHUIO UX
XapaKTEpPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM Mupe (B TOM uucie (pU3NYECKHE SIBJICHUS B MPUPOJE: NPHUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTOCTH B MPUPOJIE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM TEPEBOJUTH MPAKTUUECKYIO 3a7a4y B y4eOHYIO, BBIICIATH CYIIECCTBEHHbIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YyYEHHBIE CBOMCTBA TeJl W (PU3UUECKUE SIBJICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpedHsisi CKOpOCTb, CHJIa YIPYrOCTH, CWJa TSKECTH, BEC Tela, CUjla TPEHUs,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MexaHuveckas padoTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(P(PULIHEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAasi U MOTEHUUANIbHAS SHEPT U ), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIh3YEMBIX BEIIWYUH,
uX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS U IPOILECCHI,
UCIIOJIB3Yys MpaBUjia CI0XKEHUsl Cuil (BAOJb OJHOM mpsiMoi), 3akoH ['yka, 3akoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
paBUJIO» MEXAaHUKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpPruu, MNpu 3TOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCThbIEe (PU3MUECKHE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



O00BEKTOB, MPOLIECCOB, SIBJICHUM, MPUMEHATh GUZNUECKUE MOJIETH AJIsi OOBSICHEHUS
(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
KaueCTBEHHbIE 3a/ladyd, B TOM 4YHCJIE TPEOYyIOUIMEe YHMCIEHHOTO OLIEHUBAaHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
(Gu3MYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(bu3nyeCcKuX SIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemars pacuéTHble 3aAaud (B 2—3 IEHCTBUSA) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOKMpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/ayd, BBIABIATH HEJOCTAIOIIUE MWW H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPAaBOYHBIE JaHHBIC, NMPOBOJUTH MaTeMaTHUYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEAMCTUYHOCTh TMOJYYEHHOTO 3HAYCHHUA (PU3UUYECKONW BEIUYUHBI U
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacrno3HaBaThb MPOOJEMBI, KOTOpPbIE MOXHO PpEUIMTh MpPU MOMOUIH
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIENOBAHHS  pPAclO3HAaBaTh  IPOBEpPSEMOE  MPEINOJIOKECHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
U3MEHEHHE CKOPOCTH MPHU B3aWMOJCWCTBUU TEJN, Mepenadya JaBICHHS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, TPOMEXKYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKUBAIOIAs CHUJIA, JACUCTBYIOLIas Ha MOTPYKEHHOE B KUAKOCTb
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla W3MEpeHUs, (PUKCUPOBATHh IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMYHMHBI C IOMOIIBIO YCPEAHEHHSI PE3yIbTaTOB CEPUN U3MEPEHUI U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKuX BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IUIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Te€ja, OT TIIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeleM (QOpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTATbHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM HWHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBaHMUS;

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

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

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OmUcaHus (B TOM
quciie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHI mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBax (PU3MYECKUX SABJICHUM U HEOOXOAUMBbIE (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB IpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCTIONB30BaHUsl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOECTICUeHUS
0e30MacHOCTH MPU OOpAalllEHUH C MPUOOpaMHU M TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYXKaroLIEn Cpeie;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB MH(GOpMAIU (HPU3UUECKOTO CONECPHKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOUINXCA 3HAHUM M TMYyTEM CpPaBHEHHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJTHEHUH YYE€OHBIX 3aJaHUN HAYyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WuTepHer, BnaxeTs npuéMaMHU KOHCIEKTUPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
UH(pOpPMAILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIC KpAaTKUE NHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKUe COOOMIEHHS O pe3ysbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHHUM, TPU STOM TPAMOTHO HCIIOJIB30BaTh W3YUEHHBIH TMOHATHHHBINA
ammapar Kypca GU3UKH, COMPOBOXKAATH BHICTYIUICHHE MPE3eHTAIUEH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUU C IMOCTaBJICHHBIMH 3aJauaMu, CICTUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, aJleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAJI B
NESATENIbHOCTh  TPYIIbI, BBICTpauBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xoHny oOyueHus ¢ 8 knacce npenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

UCITIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHMS BEUIECTBA, KPUCTAUIMYECKHE U
amop(HbIe Teja, HACBHIILIEHHBIM M HEHACBHIIEHHBIA Map, CIOCOObl HW3MEHEHMS
BHYTPEHHEW OHEPruM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsd, MPOBOJHHKH,
MOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSSHHOTO TOKA, SJIEKTPUUECKOE U
MarHUTHOE TOJIsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3nyarh SBJICHUS (TEIJIOBOE pacIIUpeHHe (CxkKaTHhe), TeIIOBOE
PaBHOBECHE, IMOBEPXHOCTHOE HATSHKEHWE, CMA4YMBAHUE, KAIWJUIAPHBIC SBIICHUS,
UCIIapeHue, KOHACHcalus, IUIaBICHUE, KPUCTAILU3ALMS, KUIIEHHUE, CIOCOObI
TeIIonepesadyn (TeIIoNpOBOAHOCTb, KOHBEKIIMS, U3IyYEHHUE), TEIUIOBBIE MTOTEPH,
DIIEKTpU3aLMs TeEJl, B3aUMOJIECUCTBUE 3apsAOB, ACHCTBUS DJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aNMO/ICVCTBAE MAarHUTOB, JEMCTBUE MATHUTHOTO TTOJISI HA
MPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh  MPOSABICHUWE  M3YYEHHBIX  (U3MUYECKUX  SIBICHUA B
OKpyXXalIeM wmupe (B TOM 4YHucle (QU3MYECKUE SBJICHUS B TMPUPOJIE:
MTOBEPXHOCTHBIE M KalWJUISIPHBIE SIBIICHUS B NPHUPOJE, KPUCTALIBI B MIPHUPOIE,
nznyuyenue CoiiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUYECTBO
KUBBIX OPTaHHW3MOB, MAarHUTHOE T0JIe 3eMJIH, Apei( MOIOCOB, PO MATHUTHOTO
noJis JUisl KU3HM Ha 3eMje, MOJSIPHOE CHSHHUE), IpPU 3TOM IEPEBOAMTH



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

ONKCHIBATh HW3YYEHHBIE CBOMCTBA TEJ W (PU3UYECKHUE SIBICHUSA, WCIOJb3Ys
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAEJbHAs TEIIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KO3 (PUIIMEHT MOJIE3HOTO ACUCTBUSI TEIUIOBOM MAIIMHbBI, OTHOCUTEIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKEeHUE, COMpOTHBIEHHE NpoBoAaHUKa, DJ[C B 1enM MNOCTOSHHOTO TOKA,
AIIEKTPUYECKOE YJEIbHOE CONpPOTUBJICHHE BELIECTBa, padOTa U MOUIHOCTh
AIEKTPUYECKOr0 TOKA), MPY OMUCAHUU NPABUIBHO TPAKTOBATh PU3UUYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUss M €IUHULBI (PU3NYECKHUX BEIUYMH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHHS SJEKTPUUYECKOTO
3apsna, 3akoH KysnoHa, NpUHIMI CYNEPIIO3WLIHUH 3IEKTPUYECKUX MOJIEH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jlxoyns-JIeHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pPa3invyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENIU pealbHbIX OOBEKTOB, MPOIECCOB U
SBJIICHUM, BBIJEJATh IPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UUECKUE MOJCIHU JJIs1 O0BSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBJICHUS, MPOLECCHl U CBOWCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BHICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/JIEIIH;

YBEPEHHO pellaTh pacuy€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpas aeKBaTHYI0 (PU3NYECKYIO MOJEINb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HhOpPMYJ, CBA3BIBAIOLIUX (PU3UYECKHE BEIUYMHBI,
3aMKMCBIBATh KPATKOE YCJIOBHE M Ppa3BEPHYTOE pEIICHUWE 3a/1ayd, BBISBIATH
HEJOCTAIONINE WIH U30BITOUHbIE JaHHbIE, 000OCHOBBIBATH BHIOOP METO/AA PELICHUS
3a/layd, MCHOJb30BATh CIPABOYHBIE JaHHbIE, MPUMEHATH METOAbl aHAIHU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJyYEHHOTO 3HAYeHUs (U3MUECKON BEIMYMHBI U OMPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MOTYYCHHON MPU PEIICHUH 331a4H;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MMOTYUYEHHBIN pe3ysbTaT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KanWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) IpH
U3Jy4eHUH OT LBETa H3JIydaroued (MOrIouaroei) MOBEpXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJbBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TEJI U B3aUMOJCHCTBHE IEKTPUUECKUX 3aps0B, B3aUMOJACHCTBUE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JNEHUCTBUS MAarHUTHOTO TOJISI HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEpPEHHsS] (DU3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENIbHas BIAXHOCTh BO3[yXa, CHJla TOKa, HAaIpPSKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U IU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE M3MEPSEMOI BETMUYMHBI C TTOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIQXKJICHUSI, UCCIIEOBAaHUE SIBJICHUS TEIII00OMEHA MPU CMEILIMBAHUY XOJIOJHOU U
ropsiueil  BOJABI, 3aBUCUMOCTH CONPOTUBIIEHUS TMPOBOJHHMKA OT €ro JUJIMHBI,
IUIOIIAAN TOMEPEYHOr0 CEYEHHS M YACJIBHOIO COMPOTUBJICHHUS BEIIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, NMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIBHOIO U IMAPAUIEIBHOTO COEAUHEHUN
MIPOBOJTHUKOB): COBMECTHO C YyuuTeneM (OpMYIUpOBaTh 3aJadyy W THUIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLMH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JelaTh BBIBOJBI 1O pe3yibTaTaM
UCCIIEJOBaHMSI;



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

XapaKTEPU30BaTh MPUHITUIIEI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKUX TMPOIECCOB C OMOPOM Ha MX omnucaHusi (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
npUMEHEHHe B OBITY W TEXHUKE, NPUMEHEHHE IOCTOSHHBIX MAarHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMble (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTBIE TEXHHYECKHE YCTPONCTBA U HW3MEPHUTEIbHBIC
npubOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KUJIKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHMS AJIIEMEHTOB AIEKTPUUECKHUX LIENei, NCIO0JIb30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB U TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HHU JUIsl OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYIIECTBIATH MOUCK MH(pOopManmu Gu3ndeckoro coaepkanus B HTepHeTe,
CaMOCTOSITENILHO (POPMYIHpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWM W CPaBHEHUS JOTOJHUTEIHHBIX HCTOYHUKOB BBIJIEIATH WH(MOPMAIIHIO,
KOTOpast SBJSICTCS MPOTUBOPEUNBOI HITH MOXKET OBITh HETOCTOBEPHOM;

UCTIONIb30BaTh TPU BBHIMOJTHEHUH YUYEOHBIX 3aJaHWil HAyYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHeT, BianeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHUS
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaThb COOCTBEHHBIC MHUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4YHclie MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM  Win
UCCIIEIOBATENBCKOM 1€ATEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIIOJIb30BATh N3YYECHHBIN
NOHATUWHBIN  ammapar  Kypca  (U3MKH,  CONPOBOXKIATh  BBICTYIUICHHE
MPE3CHTALIUEN;



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 OIICHWBAaTh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K konny oOydenusi ¢ 9 knacce mnpenMeTHbIE pe3yJbTaTbl Ha YriayOJICHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YJAIOIINXCSl YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3ITy4YeHHE, IIKala IEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETA, OIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIEHus, alb(pa-, Oeta- U ramma-
U3IyYEHUs, U30TONBI, SiAEpHAs U TEPMOsAEpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
S3BIK (PU3UKHU TIPU PEIIeHUH YIeOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyaTh  sBICHUS (paBHOMEpPHOE ©  HEPAaBHOMEPHOE
OpSIMOJIMHEMHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBHKEHUE,
cBOOO/IHOE TMaJileHUue TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJIECHCTBUE Tel,
paBHOBECHE MaTepUalIbHOM TOUKH, PEAKTUBHOE JABH)KEHHE, HEBECOMOCTb,
KojeOaTeNbHOE NIBIDKEHHE (TapMOHHMYECKHE, 3aTyXalolllue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PaclHpOCTpaHEHUE M OTpaKeHHe
3ByKa, MHTepdepeHurs U TUpaKkius BOJIH), MPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpaXEHHWE M TMPEIOMIICHUE CBETa, IIOJHOE€ BHYTPEHHEE OTpa)KEHHE CBETa,
pa3ioxeHue Oenoro cBeTa B CIEKTP U CIO0XEHHE CHEKTPaJbHBIX I[BETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHWE JIMHEWYATOrO  CIEKTpa
U3Ty4YeHUs]) TI0 ONMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh  MPOSBICHHWE  HU3YYEHHBIX  (U3MUECKUX  SBJICHUN B
OKpy’XaroImeM Mupe (B TOM 4uciie (pu3nudeckue SBICHHUS B MPUPOJAC: MPUIUBBI U
OTJIUBBI, NBMKEeHHE TUIaHeT CONIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3EMIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, I[yHaMH, 5X0, I[BE€Ta TeJl, ONTUUECKUE SIBJICHUS B MIPUPOIE, OMOIOTHIECKOE
JeiCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO M3IY4YCHHH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTHBHOE
U3Iy4eHUE TPUPOTHBIX MHUHEPAJIOB JCWCTBHE PAJMOAKTUBHBIX H3IIy4eHUH Ha
OpraHM3M 4YeJOBeKa), MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a1ady B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, HCIOIB3YS
dusznyeckne BENWYMHBI (CPENHAS W MTHOBEHHass CKOPOCTh Tela IpH



HEPaBHOMEPHOM JIB)KEHHH, YCKOPEHHE, MEepEMELIEHUE P PABHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHHE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUYECKasi paboTa U MOIIHOCTh, HOTEHLMAIbHASI YHEPT U TeNa,
MOJHITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO0 U MPYKUHHOIO MASITHUKOB, JAJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHMCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaxXoJIuTh (OPMYJbl, CBA3BIBAIOLIUE JTaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapakTepu30BaThb CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLIECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIIO3ULIMA CHWJI, NPHUHIMI OTHOCUTEIbHOCTH ['amunes, 3axkoHbl HproTOHAa,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpaKEHUS U TNPEIOMIICHUS CBETa, POpMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO0 MOJEIIb aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOTIO S1/1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

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

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUU (PU3NYECKHX BEJMYHUH, [PU 3TOM BBIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyk AeHUH M3 2—3 1IaroB ¢ ONOpOd Ha HU3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIOIINX (PU3UYECKHE BEIMYMHBI, 3alMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBIABIATH HENOCTAIOIIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJadyd, MHCIOJIb30BaTh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOAbl  pEelIeHWs  3aJay, IPOBOJUTb  MaTeMaTHUYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3NYeCKOl BEMTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOM MPH PEIICHNUN 3aauH;

pacro3HaBaTh IPOOJEMBbI, KOTOpPhIE MOHO pPEIIUTh MPU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (GPU3MUECKUX SIBICHUN WM (HU3NUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HblOTOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpBUIA, 3aBUCHMOCTH IME€pHOJa KOJEOaHWH MPYKHHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300pa)KeHUs MpeaMeTa B coOMparoliel JMH3e, HaOII0eHre
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTaXx  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OTKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPSMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYeHHE M3MEpPSIEMON BEIMYMHBI M  ONpEAeNsiss MOTPEIIHOCTb
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHHOTO MPUOOpa);

MIPOBOIUTH KOCBEHHBIE U3MEPEHUsT (PU3NIECKUX BEIUUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TNPYXHUHHOTO  MAasTHHUKOB, (OKYCHOE  pacCTOSIHHE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHHs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIBHO COOMpaTh
DKCIIEPUMEHTAJLHYI0 ~ YCTAHOBKY, BBIYMCIISITh  3HAYECHHE  BEIMYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJIbHOM CKOPOCTH, 3aBUCHUMOCTh CHJBl TPEHHUSI CKOJBXKEHHS OT CHUJIbI
HOPMAJIbHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MasiTHUKA OT



JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOIrO TNaJeHHUsA, HCCIEJOBaHHE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUsl CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa IaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/ladyy U TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh UCCIIEI0BAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3UUYECKHX BEIMYUH B BUJE TaOMUIl U Tpadukos,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmoaTh mpaBuia 0e30MacHOro Tpyjaa INpu padbore ¢ J1abopaTOPHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qUCJIe: CHUAOMETP, HNATUMKU II0JIOKEHHUs, PACCTOSHUSA M YCKOPEHMS, pPakera,
9XO0JIOT, OYKH, MEPUCKOIN, (HoToamnmapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH H3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelieHn y4eOHO-TIPAKTUYECKUX 3a/a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YKU3HHU JUIsl OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBISATh MOUCK HH(pOpManuu Ppu3ndeckoro coaepxxkanusa B HTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHOH HH(OpMalMu Ha OCHOBE HMEIOIIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WnTepHer, BnaneTs npuéMaMU KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpPMAIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUECKOTO COJEp)KaHUs, MyOIUIHO
IPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH MIPU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



pa3ngena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHE TMpE3EHTAaIel c y4éTom
0COOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmeHoBaHue KoumnuectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ieioB U TEM Konrpoabueie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
NporpaMmMbI padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
11 ®Pusnka — Hayka o 5 https://m.edsoo.ru/7f416194
' pUpoOJIE
19 dusnyeckue 4 3 https://m.edsoo.ru/7f416194
' BEJIMYHMHBI
EcrecTBenno- https://m.edsoo.ru/7f416194
1.3 HAy4YHBIH METO]T 2 1
MTO3HAHMS
Hroro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
https://m.edsoo.ru/7f416194
2.1 CrpoeHue BemiecTsa 2 1
JBr>xeHue u https://m.edsoo.ru/7f416194
2.2 B3aUMO/ICIICTBUE 4 2
YyacTHUIl BEeUIecTBa
)3 ATperaTHbie . https://m.edsoo.ru/7f416194
' COCTOSIHUSI BEIIIECTBA
Wroro no pazueny 7

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl



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

31 MexaHn4ecKkoe 10 https://m.edsoo.ru/71416194
JBIKEHUE
39 HNuepuus, macca, 9 https://m.edsoo.ru/7f416194
IJIOTHOCTh
3.3 Cwnna. Bunsr cun 15 https://m.edsoo.ru/71416194
Wroro no pazueny 34

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. [lepenaua
JTaBJIEHUS TBEPABIMA

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

4.1 TEJIaMH, 5
KUIKOCTSIMU U
rasaMu
4.2 TlaBIIeHHE KHTKOCTH 6 https://m.edsoo.ru/7f416194
43 ATtMochepHoe 5 https://m.edsoo.ru/7f416194
' JIaBJICHUE
JlecTBuE KUAKOCTH https://m.edsoo.ru/7f416194
44 H Tasa Hfl 12
MOTpy>XEHHOE B HUX
TEJI0
Hroro 1o pasneny 28

Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus

5.1

PaGora 1 MomHoCTh

6

https://m.edsoo.ru/7t416194

5.2

IIpoctsie
MEXaHU3MBI

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



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

Mexannueckas

5.3 5 1 https://m.edsoo.ru/7f416194
SHEprus
Hroro mo pazneny 19
Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IUIT MOYIb
[ToBTOpUTENBHO-
6.1 00o01Iarommit 6 https://m.edsoo.ru/7f416194
MOJ1YJIb
Htoro no paznemny 6
OBILEE KOJIMYECTBO
- 102 23

YACOB 110 [TPOTPAMME



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

8 KVIACC

KoanuecTBo 4acoB

HaumenoBanue
Ne JaekTpoHHbIe (HU(pPOBHIE)
pa3zie/ioB H TeM KoHnTpoJibHbIE IIpakTn4yeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypchl
MPOrpamMmbl padoThl padoThbI
Pa3pen 1. TensioBbIe IBJICHUS
11 Crtpoenue u cBOMCTBa 6 1 https://m.edsoo.ru/7f4181ce
' BEIL[ECTBA
1.2 TennoBbie poiecchl 33 1 6.5 https://m.edsoo.ru/714181ce
Htoro no paznemny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DJleKTpUYECKHe 3apsIbl. https://m.edsoo.ru/7f4181ce
2.1 3apsKEHHbIE TeJla U UX 9 1 1
B3alMOJICUCTBHUA
ITocTossHHBIN https://m.edsoo.ru/7f4181ce
2.2 . 31 1 10
AIIEKTPUYECKUI TOK
2.3 MaruuTtHeI€e SIBJICHUAS 11 2 4 https://m.edsoo.ru/7{4181ce
DiexTpomMa a https://m.edsoo.ru/7{4181ce
24 JICKTPOMarHUTHAS 7 1 1
WHIYKIIHS
Hroro no paszneny 58

Pa3nea 3. [loBTopuTe1bHO-0000IaI0IIM I MO

ayJ1b

3.1

IToBTOpHUTENBHO-
00001IaroIINit MOTYJTb

5

https://m.edsoo.ru/714181ce

Uroro no pazgeny



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO

102 7 225
YACOB I10 [IPOI'PAMME
9 KJIACC
HauMeHoBaHHe KoaungecTBo uacoB
Ne JaekTpoHHbIe (HU(pPOBHIE)
pa3/ie/ioB U TEM Konrpoabueie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NporpaMmel padoThI padoThI
Pasznen 1. Mexanuueckue siBJeHUSA
MeXaHHIeCKoe https://m.edsoo.ru/7f41a4ab
1.1 IBIDKEHHUE U CIIOCOOEI 30 2 4
€ro OIMCaHusA
1.2 BsanmoxeiicTBIe TeN 18 1 4 https://m.edsoo.ru/7f41a4ab
1.3 3aKOHBI COXPaHEHUs 15 1 2 https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 63
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHBI
21 MexaHn4yeckue 8 1 35 https://m.edsoo.ru/7f41a4ab
Koae0aHus
29 MexaHudecKkue BOJIHBIL. 10 3 https://m.edsoo.ru/7f41a4ab
3ByK
Hroro o pasneny 18

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

3.1

SJICKTpOMal" HUTHOC
IOoJIE U
SJICKTPOMArHuTHBIC

BOJIHBI

https://m.edsoo.ru/7f41a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny

Pa3gen 4. CBeToBbIe IBJICHUSA

3aKOHEBI

https://m.edsoo.ru/7f41a4ab

4.1 8
pacrpocTpaHeHus CBeTa
4 TIMH3EL 1 OITHYCCKHE 6 https://m.edsoo.ru/7f41a4ab
' IpUOOPEI
43 Pasioskere 6e10ro , https://m.edsoo.ru/7f41a4ab
' CBETa B CIIEKTP
Htoro no paznemny 16
Pa3znen 5. KBanToBbI€ SIBJIEHUA
Hcnyckanue n https://m.edsoo.ru/7f41a4a6
51 IIOIJIOIIIEHUE CBETA 4
aTOMOM
59 Crpoenue aToMHOroO 5 https://m.edsoo.ru/7f41a4a6
' anpa
5.3 SnepHble peakuuu 7 https://m.edsoo.ru/7f41a4ab
Hroro o pasneny 16

Pa3nen 6. [loBTOpuTE1bHO-00001AI01IIHIT MO

AyJ1b

6.1

MexaHn4ecKue sBJICHUS
(TOBTOPHUTENBHO-
0000mIaIi MOIYIB)

https://m.edsoo.ru/7t41a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

TeruioBbie IBIICHUS

https://m.edsoo.ru/7f41a4ab

6.2 (MOBTOPUTENBHHO- 3
00001IaroINI MOJTYJIb)
DJIeKTPOMAarHUTHBIC https://m.edsoo.ru/7f41a4a6
6.3 SIBIICHUS 3 1
(IIOBTOPUTEIBHO-
00001IaIOTIIT MOTYITH)
CBETOBHIE SBICHH https://m.edsoo.ru/7f41a4a6
6.4 (IOBTOPUTEIBHO- 1 1
0000IATOITIIT MOTYITh)
6.5 [ToBTOpUTENBHO- 4 https://m.edsoo.ru/7f41a4a6
' 00001t MOIyIb
Hroro no pazgeny 17
OBILEE KOJIMYECTBO
- 136 10 26.5

YACOB 110 [TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
N Kosun4yecTBo 4acoB JIeKTPOHHbIE
- ara nudposbie
n/ Tema ypoka KoHTpoJibHbIe IIpakTH4eckue A op
Bcero u3yyeHusi | oOpa3oBaTesIbHbIE
n padoThI padoThbI
pecypchl
®dusuka — HayKa o https://m.edsoo.ru/7f416194
npupoje. SBienus 1
MIPUPOJIbI
duznyeckue SBICHUS 1 https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

du3nyecKkue BEINYUHBIL.
PazmepHocTh. @usnueckue 1
npubopsl. [TorpemHoctu
MIPU IPSIMBIX U3MEPEHUSIX
Ypok-uccieoBaHue https://m.edsoo.ru/7f416194
"N3mepeHue IMHEHHBIX 1 1
pa3MepoB Tel U
IIPOMEXYTKOB BpEMEHU"
JlabopaTopHas pabota https://m.edsoo.ru/7f416194
"U3mepenune o0bEMa 1 1
YKUJIKOCTH U TBEPIIOTO
Tena"



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

JlaGopaTopHas pabora
"OmnpenaeneHue pazMepoB
MaJibIX Tea. Meton psaioB”

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

Merto/1bl Hay4HOrO
no3”anusa. Onucanue
(hbU3UYECKUX SBJICHUH C
HOMOIIBIO MOJIETIEN

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

Ypoxk-uccienoBanue
"[IpoBepka rumoTe3sl:
JAbHOCTh MOJIETA MIApUKa,
MYIIEHHOTO
TOPU30HTAIBHO, TEM
OoubliIe, YeM OOJIBbIIIE
BBICOTA MTycKa"

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

Crpoenue BeniecTsa.
OnbIThI, TOKA3bIBAIOIINE
JMCKPETHOE CTPOEHHE
BelecTBa

https://m.edsoo.ru/71416194

10

JlaGopatopHnas pabora
"Ouenka quamerpa atoma
METOJIOM PSIOB (C
UCMOJIb30BaHUEM
¢dotorpaduii)"

https://m.edsoo.ru/71416194



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

11

Ypok-uccnenoBanue
"HaO:ro1eHue TernIoBoro
pacUIMpeHHs Ta30B.
OnbITH 10 OOHAPYKEHUIO
JIEHCTBUS CHII
MOJIEKYJISIPHOT'O
npUTSHKEHUs"

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

12

Z[BI/I)KeHI/IC qaCTuIlj

BemiectBa. uddysus.
BpoyHoBCcKOE nBUKEHUE

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

13

Ypok-uccrienoBanue
"HabGmronenue u
00BsicCHEHHE OPOYHOBCKOTO
ABKeHUs 1 1udPy3un"

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

14

B3aumonelictBre yacTuil
BEILIECTBA: MIPUTSKEHUE U
OTTaJIKUBaHUE

https://m.edsoo.ru/71416194

15

ArperaTHble COCTOSHUS
BeniecTBa. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI
BOJBI

https://m.edsoo.ru/71416194



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

16

MexaHudeckoe OBMIKEHHUE.
[TyTb, TpaekTopUs,
NepeMeIieHue

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

17

PaBHOMEpHOE N
HEPABHOMEPHOE
nBuxeHue. CKopocTb

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

18

HaxoxzneHnue ckopocTy,
IIyTH U BPEMEHU TIPU
PaBHOMEpPHOM
MIPSMOJIMHETHOM
JBAKECHUH

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

19

JIaboparopHast pabota
"OnpeneneHre CKOpocTu
PaBHOMEPHOTO JABUKEHUS"

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

20

I'paduku npssmonuHEtHOTO
PaBHOMEPHOTO JIBUKEHUS

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

21

KonTtponsHas pabora

https://m.edsoo.ru/71416194

22

JlaGopatopHnas pabora
"Onpenenenue cpenHen
CKOpPOCTH CKOJIbKEHHS
OpycKka WUiTK IapuKa 1o
HAaKJIOHHOM TUIOCKOCTH"

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



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

23

OTHOCHUTENIHLHOCTD
nBrokennsa. Cioxxenue
CKOPOCTEH IpU
HapaJIJIeJIBHOM ABUXXCHHUU

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

24

[Tonyyenue u ananus
rpaduKOB 3aBUCUMOCTH
IyTH B CKOPOCTHU
JIBYDKEHUS OT BPEMECHHU

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

25

Pemenue rpaduyeckunx
3aja4 1o reme "MexaHuka.
PaBHOMepHOE
MIPSMOJIMHEMHOE
JBUXKeHue"

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

26

SBnenue nHepuu. 3aKoH
WHEPIHH

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

27

BsauMoelicTBuE Ten Kak
MpUYMHA U3MEHEHUSI
ckopocTu. Macca tena Kak
Mepa UHEPTHOCTHU TeJa IpU
MOCTYMATEIbHOM
JBUKEHUU

https://m.edsoo.ru/71416194

28

Ypoxk-uccienoBanue
"CpaBHeHuE Macc 1o
B3aUMOJICCTBUIO TET"

https://m.edsoo.ru/71t416194

29

IlnoTHOCTH BemiecTa

https://m.edsoo.ru/71416194



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

30

JlaGopaTopHas pabora
"OnpeneneHue mI0THOCTH
TBEPAOrO Tema"

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

31

Pemrenue 3agad mo reme
"Macca tena. ImoTHOCTE
BenrecTna"

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

32

CwMecH ¥ CILJIaBBbI.
[ToBepxHOCTHAs U
JIMHEWHAS TUIOTHOCTD

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

33

ITonroroBka K
KOHTpPOJIbHON paboTe 1o
Teme "®u3nKa — HayKa o
MIPUPO/IE.
[TepBoHavabHBIC
CBEJICHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUU
BemecTBa. MexaHuka"

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

34

KonTponbHas padota no
Teme "®u3nKa — HayKa o
MIPUPOJIE.
[TepBonavasibHBIE
CBEJICHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOECHUU
BenlecTBa. MexaHnka"

https://m.edsoo.ru/71416194

35

Cuna. fIBneHue TArOTCHHUS.

Cuia TsDKeCTH

https://m.edsoo.ru/71416194



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

36

N300pakeHue cuil.
Permrenue 3agad mo reme
"OnpeneneHue Cuibl
TsDKeCcTH"

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

37

Cuiia ynpyroctu. 3aKoH
I'yka

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

38

Bec Tena. 3mepenue cuit.

Junamomerp

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

39

Ypok-uccrienoBanue
"HaOiroaeHre n3MeHeHUs
CKOPOCTH TIPU
B3aMMOJICHUCTBUM TE"

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

40

Pemenue 3aau o teme
"Cuia ynpyrocrtu. Bec
Tena"

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

41

JlaGopatopHnas pabora
"OIEBITHL,
JIEeMOHCTPHPYIOIIHE
3aBHCUMOCTH PaCTSDKEHUS
(neopmaniun) npy>KUHbI
OT MPUIIOKEHHON CHJITBI"

https://m.edsoo.ru/71416194

42

Cuna tpenus

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

43

CII0XeHUE CHIL.
PaBHopnelicTByrOIIAs crita

https://m.edsoo.ru/71t416194

44

KonTponbnas padota

https://m.edsoo.ru/71416194



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

45

Permrenue 3agad mo reme
"BzaumoeiicTBue Tel.
Cubl B Mexanuke"

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

46

Pemenune 3amad mo Teme
"Cuna tpenus". Ypok-
HCCIIEI0BAHUE 10 TEME
"UccneqoBanue
3aBUCHMOCTH CHJIBI TPCHUS
OT ILJIOIIAIN
COMPUKOCHOBEHUS"

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

47

JlaGopaTopHas pabora
"OIBITHL,
JIEeMOHCTPHPYIOLIHE
3aBHCUMOCTH CHJIBI TPEHHS
CKOJIBKEHUS OT CHIIBI
JaBIICHHS U XapaKTepa
COIPUKACAIOLIUXCS
nosepxHocren"”

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

48

Pemrenue 3agad mo reMme
"BzaumoeiicTBue Te.
Cuiel B MexaHuke"

https://m.edsoo.ru/71416194

49

[ToBTOpEenue no teme
"Bzaumonericraue ten"

https://m.edsoo.ru/71416194

50

JlaBneHue TBEPABIX Tel

https://m.edsoo.ru/71416194



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

51

YPOK-3KCIIEpPUMEHT
"Cnoco0sI onpeiesieHus
JIaBJICHUS TBEPJIOTO Teya"

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

52

Ypoxk-uccienoBanue
"3aBUCUMOCTD JIaBJICHUS
rasa or TemrnepaTrypsl”

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

53

JlaBIIeHHE KUIKOCTEH U
rasos. 3axkoH [lackans

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

54

IIlaueBMaTHueckue
YCTpOHCTBA

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

55

3aBUCHMOCTH JaBJICHUS
KHUJIKOCTHU OT TITyOUHBI.
I'mppocratnyeckuit
rapaioKc

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

56

KonTtponbHas pabora

https://m.edsoo.ru/71416194

57

VYpok-nipoekt "U3yuenue
cooOmrarumxcs cocyaos"

https://m.edsoo.ru/71416194

58

VYpok-koHpepeHus
"T'unpaBnuueckue
MEXaHU3MBbI'"

https://m.edsoo.ru/71416194

59

Hcnons3oBaHKe BBICOKUX
JABJICHUI B COBPEMEHHBIX
TEXHOJIOTHSIX

https://m.edsoo.ru/71416194
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60

Pemenue 3amau mo treme
"JlaBneHue KUIKOCTH"

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

61

Atmocdepa 3emin u
MPUYUHBI €€
CYIIECTBOBaHUS

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

62

Ypok-uccnenoBanue
"[IposiBnenue nencTBus
aTMoc(epHOro aBiieHus"

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

63

N3mepenue atMochepHOTro
nasieHust. OnbIT
Toppuuennu

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

64

3aBUCUMOCTh
aTMOC(EepHOTO TaBJICHUS
OT BBICOTHI HaJ YpOBHEM
Mops. [Tpubops! 1is
U3MEpEeHUs: aTMOC(EpPHOTo
JaBJICHUS

https://m.edsoo.ru/71416194

65

bapomeTtp-anepon.
ATMochepHoe 1aBiieHHE
Ha pa3Iu4HbIX BbICOTAX

https://m.edsoo.ru/71416194

66

BeITankuBatoras cuia.
3akoH Apxumena

https://m.edsoo.ru/71416194
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67

Pemrenue 3agad mo reme
"3akoHn Apxumena"

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

68

Ypoxk-uccienoBanue
"DKCneprMEHTaIbHOE
oOHapyKCHHE JICHCTBUS
KHJIKOCTH U Ta3a Ha
IIOTPYXEHHOE B HUX TeN0"

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

69

JlaGopaTopHas pabora
"OnpeneneHue
BBITAJIKUBAIOILIEH CHJIBL,
NEHCTBYIOLIEH Ha TeJlo,
MOTPY>KEHHOE B KUJKOCTB"

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

70

IInaBanme Temn.
JlabopaTopHas paboTta
"HccnenoBanue
3aBHCHMMOCTH Beca Tella B
BOJIe OT 00bema
MOTPYKEHHOU B KHUAKOCTh
yacTu Teaa"

https://m.edsoo.ru/71416194

71

KonTtponbHas pabora.

https://m.edsoo.ru/7t416194

72

BosnyxomaBanue.
[1naBanue cynoB

https://m.edsoo.ru/71416194
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73

Pemrenue 3agad mo reMe
"3akoH Apxumena.
VYcnoBus miaBanusa ten"

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

74

Pemenue 3amad mo Teme
"JlelicTBHE KUIKOCTH U
ra3a Ha OTPY>KEHHOE B

HHUX Teno"

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

75

YPOK-TIpOEKT
"KoHcTpynpoBanue
apeoMeTpa WIN JOJKU U
olpezesieHue
rpy30noabEMHOCTH"

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

76

[ToBTOpenue no reme
"JlaBieHHE TBEPBIX TEII,
SKHUIIKOCTEH U ra3oB"

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

77

IToBTOpEHME 1O TEME
"JlaBneHue TBEPABIX TEN,
JKUJIKOCTEH U ra30B"

https://m.edsoo.ru/71416194

78

Mexanunyeckas pabora

https://m.edsoo.ru/71416194

79

MomHoCTb

https://m.edsoo.ru/71416194

80

Pemrenue 3agaq Ha
ompeseneHue padboTsl U
MOIITHOCTH

https://m.edsoo.ru/71416194
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81

PaGora cuiel TsSKECTH U
CHJIBI TpeHI/ISI

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

82

Ypoxk-uccienoBaHue
"PacuyéT MOIIHOCTH,
pa3BUBAEMOM IIPU MOIBEME
110 JiecTHuIe"

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

83

HpOCTHe MEXaHHU3MbI

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

84

MowmenT cuibl. [IpaBumno
MOMCHTOB

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

85

Jlaboparopnas pabota
"N3y4yenue npasuiia
peIyara Jjist oABFKHOTO |
HENOIBUXHOTO OJIOKOB"

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

86

"3onoToe npaBuio"
MCEXaHUKHN

https://m.edsoo.ru/71416194

87

Pemenwue 3anaq nmo Teme
"301510TO€E TIPABUIIO
MEXaHUKH"

https://m.edsoo.ru/71416194

88

Pemenue 3amau mo teme
"PaboTra CUJIBI TSKECTU U
cwIIbl TpeHus"

https://m.edsoo.ru/71416194

89

YPpOoK-TIpOeKT
"IIpoekTupoBanue
IIOJINCIIACTOB € 33JaHHBIMU
napamerpamu’

https://m.edsoo.ru/71416194
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90

VYpoxk-koHpepeHuus
"IIpocThie MEXaHU3MBI B
OBITY, TEXHUKE, HKUBBIX
opranu3max"

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

91

Koadduuuent noneznoro
IEUCTBHS IPOCTHIX
MEXaHH3MOB

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

92

JIaboparopHast pabota
"Onpenenenue KIIJ]
MMOIBMIKHOTO U
HENOJABUXHOTO OJIOKOB"

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

93

KonTponbhas padota

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

94

Mexannyeckas SHEpIusl.
Kunernueckas n
MIOTEHLIMAJIbHAas SHEPTUs.
3aKOH COXpaHEHMS
MEXaHUYECKON SHEPTUun

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

95

YPOK-3KCIIEPUMEHT
"DKcneprMeHTalIbHOE
ONpEeIEIICHNE U3MEHEHUS
KMHETUYECKOU U
MIOTEHLIMAJIbHON YHEPTUU
IIPY CKaTbIBAaHUU TeJIa 110
HAKJIOHHOM TIOCKOCTH"

https://m.edsoo.ru/71416194
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Pemenue 3agau no reme https://m.edsoo.ru/7f416194
96 "Pabora 1 MOII[HOCTb. 1

Oueprus"
97 Pemenwue 3amau 1 https://m.edsoo.ru/7f416194

Pa6oTa ¢ TEKCTAMM 110 https://m.edsoo.ru/7f416194
98 Teme "MexaHn4deckoe 1

NBKeHUE"

Pabota ¢ TekcTtamu 1o https://m.edsoo.ru/7f416194
99 teme "CrpoeHue 1

BelecTna"
100 | KontposnbHas pabota 1 https://m.edsoo.ru/7f416194

PaGora ¢ TEKCTAMM II0 https://m.edsoo.ru/7f416194
101 | Teme "JlaBneHue TBEPABIX 1

Teq, )KUAKOCTEHN U ra3oB"

PaBoTa ¢ TeKCTAMH 110 https://m.edsoo.ru/7f416194
102 | Teme "DHeprus. IIpocteie 1

MEXaHU3MBI"
103 0 https://m.edsoo.ru/7f416194

OBUIEE KOJIMYECTBO 102 29

YACOB I10 ITPOTPAMME
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8 KVIACC

N KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
) JHara undposbie
n/ | Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3yYCHUS o0pa3oBaTte/ibHbIE
I padoThI padoTshI
pecypcsl
OCHOBHBIE TIOHOKCHIS https://m.edsoo.ru/7f4181ce
1 MOJIEKYJIAPHO-KHUHETUYECKOU 1
TEOPHUH U UX OTBITHBIE
MOATBEPKICHUS
9 Macca u pazMep aTOMOB 1 1 https://m.edsoo.ru/7f4181ce
MOJIEKYJI
Moenu TBEp/Oro, KHAKOTO 1 https://m.edsoo.ru/7f4181ce
3 ra3000pa3HOro COCTOSTHUI 1
BEILIECTBA
VY poK-KOH(pEepeHIs https://m.edsoo.ru/7f4181ce
4 "Kpucrannuueckue 1 amoppHbIe 1
tena. I'paden. [Tonyuenue
HCKYCCTBEHHBIX aaMa3oB"
https://m.edsoo.ru/7f4181ce
5 CmauuBaHue M KalWJUBSIPHOCTb. 1
[ToBepXHOCTHOE HATSIKEHUE
6 KonTponbHas pabota. Temiopoe . . https://m.edsoo.ru/7f4181ce
pacUIMpeHHe U CKATUE
7 TemnoBoe IBUKEHHUE. 1 https://m.edsoo.ru/7f4181ce
Temneparypa
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TemneparypHble IIKaJIbI

https://m.edsoo.ru/7f4181ce

BuyTtpennssa sHeprus u
CTOCOOBI €€ N3MEHEHHS

https://m.edsoo.ru/7f4181ce

10

Buapl Teronepenaun

https://m.edsoo.ru/7f4181ce

11

Ypok-koH(bepeHIus
"Mcnosib30BaHUE TEIIIOBBIX
CBOMCTB BEILIECTB U MaTEPHAIIOB
B LIEJISIX DHEprocoepexeHus"

https://m.edsoo.ru/7f4181ce

12

KommyecTBO TEIIIOTHI.
VY nenbHas TEII0EMKOCTh

https://m.edsoo.ru/7f4181ce

13

Ypok-uccnenosanue "[Ipoepka
TUIIOTE3bI JINHEUHON
3aBUCHUMOCTH JJUHBI CTOTONKA
KHUJKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TemnepaTypbl"”

https://m.edsoo.ru/7f4181ce

14

YpaBHeHHE TEMI0BOTO OanaHca.
Temnoo0OMeH U TEMIOBOE
paBHOBecue. 3akoH HproToHA—
Puxmana

https://m.edsoo.ru/7f4181ce

15

JIaGoparopHas paboTa
"HccnenoBaHue IBIEHUS
TEMI000MeHa P CMEITMBAaHUHT
XOJIOAHOU U Topsiueit Boabl"

https://m.edsoo.ru/7f4181ce

16

Pemrenue 3agad mo reMme
"Tenmo00MeH U TEILIOBOE

https://m.edsoo.ru/7f4181ce
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paBHOBecue"

17

JIaboparopHast pabota
"OnpeneneHue KOJIM4ecTBa
TEIUIOTHI, IOJIYYEHHOT'O BOJOU
IIPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM UIUHAPOM"

https://m.edsoo.ru/7f4181ce

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUTMYECKUX BEIICCTB.
VaenpHas TEII0Ta IJIaBICHUS

https://m.edsoo.ru/7f4181ce

19

Pewenne 3amad o reme
"[lnaBnenue u OTBEpICBaHUE
KpUCTAIIINYECKHX Te"

https://m.edsoo.ru/7f4181ce

20

JIaGoparopHas paboTa
"OnpeneneHue yaeapHOU
TETUIOTHI MJIaBJIEHUS Jbaa"

https://m.edsoo.ru/7f4181ce

21

KonTponbnas padora

https://m.edsoo.ru/7f4181ce

22

[Tapoo6pazoBanue u
KoHAeHcauus. Mcnapenue

https://m.edsoo.ru/7f4181ce

23

Kumnenue. Y nenpHas Temnora
napooOpa3zoBaHus. 3aBUCUMOCTb
TeMIepaTypsl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHUS

https://m.edsoo.ru/7f4181ce
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24

Pewenue 3amad o reme
"[TapoobpazoBanue U KUMeHue"

https://m.edsoo.ru/7f4181ce

25

Ypok-uccnenoBanue
"O0BsACHEHHE 3aBUCUMOCTH
TeMIIepaTypbl KUTIEHUSI OT
naBieHus"

https://m.edsoo.ru/7f4181ce

26

Hacepinensslid u
HEHACHIIIICHHBIN T1ap.
BrnaxnocTs Bo3ayxa

https://m.edsoo.ru/7f4181ce

27

Bnaxnocts Bo3nyxa u eé
n3mepenue. Jlaboparopnas
pabota "Onpenenenue
OTHOCHUTENLHOU BIIAKHOCTH

BO3ayXxa"

0.5

https://m.edsoo.ru/7f4181ce

28

Perenue 3agay mo teme
"Baxuocts"

https://m.edsoo.ru/7f4181ce

29

Pemenue 3amau u aHanu3
CUTYallUi, CBA3aHHBIX C
SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCAIlNH

https://m.edsoo.ru/7f4181ce

30

9HepFI/I}I TOILIUBA. Y JAelIbHAas
TCIJIOTA CTOpaHUA

https://m.edsoo.ru/7f4181ce

31

[TpuHIMIIBI pabOTHI TETIJIOBBIX
IBUTATEIEH

https://m.edsoo.ru/7f4181ce

32

[TapoBast TypOuHa. J|Burarens
BHYTPEHHETO CrOpaHUs

https://m.edsoo.ru/7f4181ce
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33

KII/ TermoBoro nBurarens

https://m.edsoo.ru/7f4181ce

34

Pemenue 3amau o reme "KII
TEIJIOBOroO nBurareis"”

https://m.edsoo.ru/7f4181ce

35

KonTponbnas pabota

https://m.edsoo.ru/7f4181ce

36

TennoBbie IMOTCPHU B TCIIIOCCTAX

https://m.edsoo.ru/7f4181ce

37

3aKOH COXpaHCHUS U
MIpEeBpaIleHHs SHEPTHH B
MEXaHUYECKUX U TETIJIOBBIX
nporieccax

https://m.edsoo.ru/7f4181ce

38

Ypok-koHpepenius "TerioBsie
JIBUTATEIIN U 3alllnTa
OKpYy»Karolen cpeasbl”

https://m.edsoo.ru/7f4181ce

39

[ToBTOpEeHue no Teme
"TemnoBble sIBICHUS.
N3meHenue arperatHsix
COCTOSIHUH BelecTBa"

https://m.edsoo.ru/7f4181ce

40

Onektpuzarus Ten. [[Ba pona
3apsI0B

https://m.edsoo.ru/7f4181ce

41

Ypoxk-uccienoBanue
"HccnenoBanue criocodoB
pa3INYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCA"

https://m.edsoo.ru/7f4181ce

42

B3anmoneicTere 3apsyKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/7f4181ce
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43

DNeKTprUYEecKoe moJie.
Hanpsioxénnoctb
ANEKTPUYECKOTO TIOJISL.
[TpunHnmn cynepno3unuu
ANEKTPUYECKUX MOJeH

https://m.edsoo.ru/7f4181ce

44

KonTponbnas pabora.

https://m.edsoo.ru/7f4181ce

45

Hocurenu snekrpuueckux
3apsA70B. DIEeMEHTApHBIN 3apsi.
Crpoenue atoma. 3aKOH
COXPaHEHMS IEKTPUUECKOTIO
3apsja

https://m.edsoo.ru/7f4181ce

46

[IpoBOIHUKHN, TUATIEKTPUKHU U
MOJYTPOBOIHUKH

https://m.edsoo.ru/7f4181ce

47

Ypok-koH(bepeHus
"DnekTpu3anus B MIOBCEAHEBHOU
JKU3HI"

https://m.edsoo.ru/7f4181ce

48

Perrenne 3agau mo reMe "3aKkoH
COXpaHEHUs JIEKTPUUYECKOTO
3apsaga"

https://m.edsoo.ru/7f4181ce

49

DNEeKTPUIECKHUI TOK.
HcTouHUKH 3IEKTPUYECKOTO
TOKa

https://m.edsoo.ru/7f4181ce

50

Ypoxk-uccienoBanue
"UccneqoBanue IeHCTBUSI
3JEKTPUUYECKOTO MOJISI HAa
MIPOBOJIHUKYU U AUDIIEKTPUKH"

https://m.edsoo.ru/7f4181ce
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o1

DNEeKTPUYECKHUM TOK B METAJIJIaX

https://m.edsoo.ru/7f4181ce

52

DJIEKTPUUYECKUIN TOK B
KHUJKOCTSAX U razax

https://m.edsoo.ru/7f4181ce

53

DneKkTpruyecKas 1enb

https://m.edsoo.ru/7f4181ce

54

Cuna Toka. AMnepmerp

https://m.edsoo.ru/7f4181ce

55

DIEeKTpUUECKOE HATIPSKEHHE.
BonbrmeTp

https://m.edsoo.ru/7f4181ce

56

KonTponbhast padora.

https://m.edsoo.ru/7f4181ce

57

JlaboparopHas pabora "Coopka
Y UCTIBITAHUE JICKTPUICCKOMN
LIETTH TIOCTOSIHHOI'O
ToKa'""3aBUCUMOCTE CHJIBI TOKA
OT HanpsbkeHus. 3akoH Oma s
y4acTKa [enu

https://m.edsoo.ru/7f4181ce

58

JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, TPOTEKAIOIIETO
gepes Pe3rucTop, OT HAMPSKCHHS
Ha PE3UCTOPE U COMPOTHUBIICHUS
pesuctopa"

https://m.edsoo.ru/7f4181ce

59

DnexTpuyeckoe
CONIPOTUBJICHHUE. Y IEJIBHOE
COIIPOTHBIICHUE

https://m.edsoo.ru/7f4181ce
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60

JlaGopaTopHas pabota
"OnpenaeneHue yaeiabHOTO
CONPOTHUBIICHUS TPOBOAHUKA"

https://m.edsoo.ru/7f4181ce

61

Pemenue 3agau no reme
"DJIeKTpUUECKOe
COIPOTHUBIICHUE. Y IeIbHOE
cOnpoTHUBJIcHHE"

https://m.edsoo.ru/7f4181ce

62

Pemrenne 3agau o reme "3akou
OmMma

"

https://m.edsoo.ru/7f4181ce

63

ITocnenoBaTenpHOE U
napajijieJibHOC COCAMHCHHUA
IIPOBOAHHUKOB

https://m.edsoo.ru/7f4181ce

64

JlaGopaTopHas pabora
"[IpoBepka npaBuiia CIOKEHUS
HaIpsHKEHUN IPU
MOCJIEI0BATEIHLHOM COETUHEHUHN
JIBYX PE3UCTOPOB"

https://m.edsoo.ru/7f4181ce

65

Pemenue 3amgau mo reme
"IlocnemoBaTeabHOE U
napajuieTbHOE COCTUHEHUS
MIPOBOJHUKOB"

https://m.edsoo.ru/7f4181ce

66

JlaGopatopHnas pabora
"IIpoBepka nmpaBuiia AJIs1 CUIIbI
TOKa IpU MapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"

https://m.edsoo.ru/7f4181ce
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67

Pemenue 3a1a4 Ha npuMEHEHUE
3akoHa OMa 715l pa3InyHOro
COEIMHEHUS IPOBOIHUKOB

https://m.edsoo.ru/7f4181ce

68

O/1C u BHyTpEHHEE
COIPOTUBIICHUE UCTOYHHUKA
Toka. 3akoH Oma JyIs ITOJIHOM
j1(S20070

https://m.edsoo.ru/7f4181ce

69

Pemenue 3agau mo teme "DJ1C,
BHYTpPEHHEE COIPOTHUBIICHUE
HCTOYHUKA ToKa. 3akoH OmMa
JUIS TIOJIHOM mernu"”

https://m.edsoo.ru/7f4181ce

70

JlaGopaTopHas pabora
"Onpenenenne IC u
BHYTPEHHETO CONPOTHUBIICHUS
HMCTOYHHKA TOKA"

https://m.edsoo.ru/7f4181ce

71

ITpaBuna Kupxroda

https://m.edsoo.ru/7f4181ce

72

JIaGoparopHas paboTa
"IIpoBepka nmpasmi1 Kupxroga"

https://m.edsoo.ru/7f4181ce

73

VYpok-uccnenonanue "M3yuenue
BOJIBT-aMIICPHBIX
XapaKTePUCTUK HEITMHEHHBIX
3J1€MEHTOB"

https://m.edsoo.ru/7f4181ce

74

PaGora snekTpudeckoro Toka.
MOIIHOCTB 3JEKTPUIECKOTO
TOKa

https://m.edsoo.ru/7f4181ce
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75

JIaboparopHast pabota
"OnpeneneHue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO
TOKa"

https://m.edsoo.ru/7f4181ce

76

3akon Jlxoyns-Jlenua.
[ToTpeOuTenu 371eKTPUIECKOTO
Toka. KopoTkoe 3ambikanue

https://m.edsoo.ru/7f4181ce

77

VYpoxk-koHpepeHuus
"OOBSICHCHHE U TIPUHIUTT
IEUCTBUS TOMAITHUX
AJIEKTPOHArPeBaTEIILHBIX
npuoopoB"

https://m.edsoo.ru/7f4181ce

78

[ToBTOpEenue no reme
"DnexkTpuueckue 3apsbl.
3apspKeHHBIC Tea U UX
B3auMozeucTBus. [locToAHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/7f4181ce

79

[ToBTOpEeHue no Teme
"DnexTpuuecKkue 3apsbl.
3apsKEHHBIE TeJla U UX
B3auMozeucTBus. [locToAHHBIN
ANEKTPUYECKUH TOK"

https://m.edsoo.ru/7f4181ce

80

HOCTOSIHHI)Ie MAarHuThI.
MarauTtHoe 1moJjie 3eMJI1 U ero
3HAYEHHUE I )KU3HU Ha 3eMiie

https://m.edsoo.ru/7f4181ce
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81

VYpoxk-uccienoanue "M3yuenue
MarHMTHOT'O TOJISl TOCTOSTHHBIX
MarHiTOB NP UX 00bECTUHEHUN
U pasjeneHuu. Busyanuzanus
T0JIsI TOCTOSIHHBIX MAarHUTOB"

https://m.edsoo.ru/7f4181ce

82

OnbIT OpcTrena. MarauutHoe
T10JI€ PJIEKTPUUYECKOTO TOKA

https://m.edsoo.ru/7f4181ce

83

OmneiT AMnepa. MarautHoe
10JI€ KaTYIIKH C TOKOM.
IIpumMeHeHue 371eKTPOMarHuToB
B TEXHUKE

https://m.edsoo.ru/7f4181ce

84

Cuna Amnepa u onpejienenue eé
HaIlpaBJICHUS

https://m.edsoo.ru/7f4181ce

85

Pemenue 3anaq no reme "Cuna
Awmrniepa u onpezeneHue eé
HampasJyeHus"

https://m.edsoo.ru/7f4181ce

86

DNEeKTPOABUTATEINb
IMOCTOSHHOTO TOKa.
Hcnonb3oBaHue
3JEKTpoIBUTaTeneil B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TPaHCIIOPTE

https://m.edsoo.ru/7f4181ce

87

IToBTOpeHune

https://m.edsoo.ru/7f4181ce

88

[ToBTOpeHue

https://m.edsoo.ru/7f4181ce
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89

Jlaboparopnas pabota
"U3yuyeHue nencTBus
MarHUTHOTO TOJIS Ha MPOBOTHUK
¢ TOKoM"

https://m.edsoo.ru/7f4181ce

90

Jlaboparopuas pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpoaABUTATENS "

https://m.edsoo.ru/7f4181ce

91

KonTponbhas padota

https://m.edsoo.ru/7f4181ce

92

JlaGopaTopHas pabora
"Uzmepenue KIIJ]
ANEKTPOABUTATEIBHON
YCTaHOBKH"

https://m.edsoo.ru/7f4181ce

93

OnbiTel Papajest. 3aKoH
3J€KTPOMAarHUTHON MHIYKIUU.
IIpaBuio Jlenna

https://m.edsoo.ru/7f4181ce

94

Ypoxk-uccienoBanue
"HccnengoBanne N3MeHEHUH
3HAYEHUS U HAMPaBJICHUS
WHJIYKIHOHHOTO TOKa"

https://m.edsoo.ru/7f4181ce

95

Pemrenue 3amay mo reme "3akoH
ANEKTPOMArHUTHOM UHIYKITHH.
[IpaBuno Jlenna"

https://m.edsoo.ru/7f4181ce

96

Onektporereparop. Criocoos
TTOJTYYEHUS DJIEKTPOIHEPTUU

https://m.edsoo.ru/7f4181ce
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97

Ypok-koH(bepeHIus
"DNeKTpOCTaHIIUN HA
BO300OHOBJISIEMBIX UCTOYHHKA
sHepruu. [Ipobiaembl 3K0IOTHH.
TomuBHBIEC 37IEMEHTHI U
anexTpomMoouan"

https://m.edsoo.ru/7f4181ce

98

[ToBTOpEeHUe

https://m.edsoo.ru/7f4181ce

99

KonrtponsHas pabora

https://m.edsoo.ru/7f4181ce

100

Pabora ¢ TekcTamu 1o Teme
"DnexTpuueckue 3apsbl.
3apspKeHHBIC Tea U UX
B3auMoieiicTeue"

https://m.edsoo.ru/7f4181ce

101

PaboTa ¢ TekcTaMH 110 TEME

"IIoCTOSIHHBIN MEKTPUUECKUI

TOK"

https://m.edsoo.ru/7f4181ce

102

Pabora ¢ TekcTamMu o Teme
"MarduTHbIE IBICHUS U
AJIEKTPOMArHUTHAS] HHIYKITUs"

https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102

21.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

N Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
) Jara uupoBbIe
n/ Tema ypoka KoHTpoJibHbIE IIpakTHYeckue
Bcero U3yYCHUS o0pa3oBaTe/ibHbIE

n padoThbI padoTbI pecypen
Mexanunueckoe https://m.edsoo.ru/7f41a4a6
JIBUKEHUE.
MarepuanbHas TOUKa. 1
CrniocoOsl onucanus
MEXaHUYECKOIO
JBUKEHUS
Cucrema otcyera. https://m.edsoo.ru/7f41a4a6
OTHOCUTENBHOCTD 1
MEXaHUYECKOIO
JBUKEHUS

https://m.edsoo.ru/7f41a4ab

BekTopHble BETUUMHBI,
Omnepauuu ¢ BEKTOPaMH, 1
MPOEKIIUU BEKTOPOB
Pajinyc-BeKTop https://m.edsoo.ru/7f41a4a6
MarepuanbHOM TOUKH, 1
IepeMelICHUE Ha
IIJIOCKOCTH
PaBrOMEpHOE https://m.edsoo.ru/7f41a4a6
MIPSMOJIMHEIHOE 1

IBIKEHUE



https://m.edsoo.ru/7f41a4a6
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Permrenue 3agad mo reme
"PaBHOMEpHOE
MPAMOJIMHEHHOE
IBIKeHUE".
KonTponbnas pabota

https://m.edsoo.ru/7f41a4ab

HepaBnomepnoe
NPAMOJIMHEHHOE
nBrokeHue. Cpennsis u
MT'HOBEHHAsl CKOPOCTh
Tena npu
HEpPaBHOMEPHOM
JBIKEHUU

https://m.edsoo.ru/7f41a4ab

JIaboparopHast pabota
"Onpenenenue cpeaHen
CKOPOCTH CKOJIbKEHUS
Opycka Wiu ABHKEHUS
[IapuKa 1Mo HaKJIOHHON
MJI0OCKOCTH"

https://m.edsoo.ru/7f41a4ab

PaBHOyCKOpEeHHOE
MIPSAMOJIMHEMHOE
JIBHKEHUE. Y CKOpEHUE

https://m.edsoo.ru/7f41a4ab

10

CxkopocThb
PaBHOYCKOPEHHOI'O
MIPSAMOJIMHENHOT O
nskeHus. ['papuk
CKOPOCTH

https://m.edsoo.ru/7f41a4ab
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11

Pemenue 3agau no reme
"CKopocTh
PaBHOYCKOPEHHOT'O
NPSAMOJIMHEHHOTO
NBIDKEHUS"

https://m.edsoo.ru/7f41a4ab

12

[Tepemenienue npu
PaBHOYCKOPEHHOM
NPSAMOJIMHEHHOM
JBUKCHUH

https://m.edsoo.ru/7f41a4ab

13

JlaGopaTopHas pabota
"Onpenenenune
YCKOPEHHUS Tea Mpu
PaBHOYCKOPEHHOM
JIBUKCHUH 10
HaKJIOHHOM MIocKocTh"

https://m.edsoo.ru/7f41a4ab

14

Pewmrenne 3amau mo reme
"[lepemerienue npu
PaBHOYCKOPEHHOM
MIPSAMOJIMHEHOM
NIBHKeHUN"

https://m.edsoo.ru/7f41a4ab

15

KonTponbhas pabora.

https://m.edsoo.ru/7f41a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

16

I'paduueckas
UHTEpIIpETaLNS
YCKOpEHUS, CKOPOCTH,
IIPOUIEHHOIO ITYyTH U
nepeMeleHus s
NPSAMOJIMHEHHOTO
JBUKCHHUS

https://m.edsoo.ru/7f41a4ab

17

Permrenue 3agad mo reme
"I'padpuueckas
WHTEpIpeTaIus
YCKOpEHHUSI, CKOPOCTH,
IIPOMIEHHOIO ITYyTH U
MepeMENICHUs IS
MPSAMOJIMHEHHOTO
IBIOKEeHUA"

https://m.edsoo.ru/7f41a4ab

18

Y ckopenue cBOOOTHOTO
nageansa. OTBITHI
T'amnnes

https://m.edsoo.ru/7f41a4ab

19

Pemenue 3amgau mo reme
"Vckopenue
cB0O0OOHOTO NageHus"

https://m.edsoo.ru/7f41a4ab

20

JIBuxeHue tena,
OpOILIEHHOTO MO/ YIIIOM
K TOPU30HTY

https://m.edsoo.ru/7f41a4ab
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21

Pemenue 3agau no reme
"JIBM>KEeHHUE Tea,
OpOIIEHHOTO TI0JT YTJIOM
K TOPU3OHTY"

https://m.edsoo.ru/7f41a4ab

22

Jlaboparopnas pabota
"UccnenoBanue
JBUKEHUS TeIa,
OpOILIEHHOTO MO/ YTIIOM
K TOpU30HTY"

https://m.edsoo.ru/7f41a4ab

23

Perienne 3aga4 mo reme
" JIBM>KEHHE O/,
JEHCTBHEM YCKOPEHUS
cBOOOIHOTO ITageHust"

https://m.edsoo.ru/7f41a4ab

24

JIBH>KEHHE IO
OKpY>KHOCTH. JInHelHas
U YIJIOBasi CKOPOCTb,
MEPUOJ U YacToTa

https://m.edsoo.ru/7f41a4ab

25

JIunelinas u yriosas
CKOPOCTb, IIEPUO U
gactoTa . CKOpoCTh U
YCKOPEHHE MPH
JBUYKEHUH T10
OKPYKHOCTH

https://m.edsoo.ru/7f41a4ab

26

KontponbHas pabora

https://m.edsoo.ru/7t41a4ab
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27

Pemenue 3agau no reme
" JIBMKEHHUE 110
OKpYy>XHOCTH"

https://m.edsoo.ru/7f41a4ab

28

VYpoxk-koHpepeHuus
"Pacno3naBanue u
npuOIMKEHHOE
OTMCaHUE PA3TUIHBIX
BHII0OB MEXAHUYECKOTO
IBIKEeHUA"

https://m.edsoo.ru/7f41a4ab

29

[ToBTOpEHME MO TEMe
"MexaHHYeCcKOe
JIBHKEHHUE U CIIOCOOBI
ero onucanus"

https://m.edsoo.ru/7f41a4ab

30

IToBTOpEHUE U
00001IIeHHE TTI0 TEME
"MexaHHYeCcKoe
NIBUKEHHUE U CIIOCOOBI
ero onucanus"

https://m.edsoo.ru/7f41a4ab

31

IIepBb1it 3aK0H
Herorona. Bexrop cuiibt

https://m.edsoo.ru/7f41a4ab

32

Bropoii 3akon HeroToHa.

PaBHOelicTBYIOIIAS
cuiia

https://m.edsoo.ru/7f41a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

33

Tpernii 3akoH HproTOHA.
Cyneprnio3unus cui

https://m.edsoo.ru/7f41a4ab

34

Cuna ynpyroctu. 3akoH
I'yka

https://m.edsoo.ru/7f41a4ab

35

KontposbHas padota mo
TeMe "3aKOHEI
Hrrorona"

https://m.edsoo.ru/7f41a4ab

36

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCUMOCTH CHJIBI
YIpYyrocty,
BO3HUKAIOIIEH B
MPY>KUHE, OT CTETICHU
nedopMaluu NpyKUHbI"

https://m.edsoo.ru/7f41a4ab

37

Cuna tpeHus.
Koaddunment tpenus

https://m.edsoo.ru/7f41a4ab

38

JlabopaTopHas paboTta
"Onpenenenune

ko3¢ duLeHTa TPEHUS
CKOJIb)KeHUS"

https://m.edsoo.ru/7f41a4ab
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39

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI
TPEHHSI CKOJIBKCHUS OT
CWJIBI HOPMAJILHOTO
naBieHus"

https://m.edsoo.ru/7f41a4ab

40

JIBr>KEHUE TEI TT0
OKPY>KHOCTH IO
JIEHCTBHEM HECKOJIBKUX
cHun

https://m.edsoo.ru/7f41a4ab

41

KonTponbnas pabota

https://m.edsoo.ru/7f41a4ab

42

VYpoxk-koHpepeHuus
"CoBpeMeHHbIE
JIeTaTeNbHBIC aIllapaThkl,
CyJa Ha MOJABOIHBIX
KPBUIbSX, aHTUKPBLIO Ha
CKOPOCTHBIX
aBTOMOOHIISIX.
JIBm>xeHue moesia Ha
MarHuTHOM moyike"

https://m.edsoo.ru/7f41a4ab

43

Cuna TSHKeCTH U 3aKOH
BCCMUPHOT'O TATOTCHUA

https://m.edsoo.ru/7t41a4ab
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44

JIBr>KeHUE Tea BOKPYT
IPaBUTALMOHHOTO
uentpa. [lepBas
KOCMHUYecKasi CKOPOCTb

https://m.edsoo.ru/7f41a4ab

45

HesecomocTh 1
Meperpy3Ku

https://m.edsoo.ru/7f41a4ab

46

PaBHOBeCHe
MAaTepHAIbHON TOYKH.
AGComI0THO TBEPAOE
TEJO

https://m.edsoo.ru/7f41a4ab

47

MowmenT cuibl. [IpaBuno
MOMCHTOB

https://m.edsoo.ru/7f41a4ab

48

Ypoxk-uccienoBanue
"OnpeneneHue MeHTpa
TAKCCTH Pa3JIMIHBIX

Ten"

https://m.edsoo.ru/7f41a4ab

49

Nmnynsc Tena.
N3menenue nmmynbca.
NmMmnynsc cuisl.

Yupyroe u HeEynpyroe
B3aUMOJICHICTBHE

https://m.edsoo.ru/7f41a4ab

50

3aKOHBI U3MCHCHUS U
COXpPaHCHUA UMITYJIbCa

https://m.edsoo.ru/7f41a4ab

51

PeaxTnBHOE ABMKEHIE

https://m.edsoo.ru/7f41a4ab
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52

Permrenue 3agad mo reme
"3aKOH COXpaHECHUS
UMITyJIbCca. PeakTuBHOE
nBIKeHue"

https://m.edsoo.ru/7f41a4ab

53

Mexanunueckas padoTa u
MOIIIHOCTb

https://m.edsoo.ru/7f41a4ab

54

Pabota cHIIBI TSIKECTH,
CHJIBI YIIPYTOCTH U CHIIBI
TpPEeHUs

https://m.edsoo.ru/7f41a4ab

55

JIaboparopHast pabota
"Onpenenenue paboThl
CWJIBI TPEHUS TIPU
paBHOMEpPHOM
JBUKEHHUH TeJa 0
TOPU30HTAIBHOU
MOBEPXHOCTH"

https://m.edsoo.ru/7f41a4ab

56

KonTtponsHas pabora

https://m.edsoo.ru/7f41a4ab

57

JlabopaTopHas pabota
"OnpezneneHue paboThl
CHJIBI YTIPYTOCTH MIPH
oAbEME Ipysa C
UCTOJIb30BaHUEM
HETOJIBIXKHOTO U
MTOABUXKHOTO OJIOKOB"

https://m.edsoo.ru/7f41a4ab
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58

ITorenumanpHas SHEpPIrUst

https://m.edsoo.ru/7f41a4ab

59

Kunernueckas sneprus.
Teopema o
KHUHETUYECKOU SHEPTUN

https://m.edsoo.ru/7f41a4ab

60

3aKOH U3MEHEHHUA U
COXPaHEHHUS
MEXaHUYECKON IHEPTUU

https://m.edsoo.ru/7f41a4ab

61

Perienne 3aga4 mo reme
"3aKOHBI N3MECHEHHS 1
COXpaHEeHHUs
MexaHH4ecKoil s3ueprun"

https://m.edsoo.ru/7f41a4ab

62

IToBTOpEHME 1O TEME
"B3aumozeicTBue Tell.
3aKOHbI COXpaHEHUA"

https://m.edsoo.ru/7f41a4ab

63

[ToBTOpEeHME no Teme
"B3aumoneiicTeue Tei.
3aKOHbI COXpaHEeHUA"

https://m.edsoo.ru/7f41a4ab

64

KonebarenpHoe
nBmKeHue. OCHOBHBIE
XapaKTePUCTHKU
KoseOaHuii: mepuo,
4acToTa, aMILTUTYIa

https://m.edsoo.ru/7f41a4ab
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65

MareMaTH4EeCKUMN 1
MPY>KUHHBIA MasSTHUKH.
JlaGopaTopHas pabota
"UccneqoBanue
3aBUCHMOCTH TIEPHOJIa
KoJiebaHu# Tpy3a Ha
HUTH OT JUIMHBI HUTH"

0.5

https://m.edsoo.ru/7f41a4ab

66

JIaboparopHast pabota
"UccnenoBanue
3aBUCHMOCTH IIEpUO/Ia
KoJ1e0aHui NPyKUHHOTO
MasiTHUKA OT MacChl

rpy3a"

https://m.edsoo.ru/7f41a4ab

67

I'apmoHnueckue
KoJe0aHus

https://m.edsoo.ru/7f41a4ab

68

JlabopaTopHas paboTta
"N3mepeHue ycKoOpeHus
cB0OOHOTO NaieHus"

https://m.edsoo.ru/7f41a4ab

69

3aTyxaromue
KoJIeOaHus.
BeiHyX/1€HHBIE
konebanus. Pezonanc

https://m.edsoo.ru/7f41a4ab
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70

[IpeBpamienue 3aeprun
IpU KosieOaTenbHOM
JBYKEHUU

https://m.edsoo.ru/7f41a4ab

71

KonrponsHas pabora

https://m.edsoo.ru/7f41a4ab

72

Mexannueckre BOJIHBI:
MPOJOJIbHBIE U
MOIEepEYHbIC

https://m.edsoo.ru/7f41a4ab

73

CgoiicTBa
MEXAHUYECKHUX BOJIH.
JIIrHa BOJIHBI U
CKOPOCTb €€
pacnpocTpaHeHUs

https://m.edsoo.ru/7f41a4ab

74

Ypoxk-uccienoBanue
"Habaronenue
UHTEephEpEeHIINH U
IU(pakLUU BOJIH Ha
IIOBEPXHOCTH BOABI"

https://m.edsoo.ru/7f41a4ab

75

VYpoxk-koHpepeHus
"MexaHH4eCKHE BOJIHEI
B TBEPIOM TEIIE.
CelicMuuecKue BOTHBI"

https://m.edsoo.ru/7f41a4ab

76

3Byk. Pacnipoctpanenue
U OTpa’KEHUE 3BYyKa

https://m.edsoo.ru/7t41a4ab

77

Pemrenue 3agad mo reMme
"3ByK"

https://m.edsoo.ru/7f41a4ab
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78

KonrponsHas pabora

https://m.edsoo.ru/7f41a4ab

79

I'pomkocTh 3ByKa U
BBICOTA TOHA.
AKyCTHYECKUI
pEe30HaHC.

https://m.edsoo.ru/7f41a4ab

80

Y pok-uccieoBaHue
"HaOmronenue u
00BsCHEHHE
aKyCTUYECKOTO
pe3onanca"

https://m.edsoo.ru/7f41a4ab

81

Nudpa3Byk u
yIbTPa3BYK.
Kondepenmms
"Ucnonbs3oBanue
yIIBTpa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHsX"

https://m.edsoo.ru/7f41a4ab

82

DNeKTpOMarHuTHOE
moJie u
OJICKTPOMArHMTHBIC
BOJIHBI

https://m.edsoo.ru/7f41a4ab

83

CaoiicTBa
AIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/7f41a4ab
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84

VYpoxk-koHpepeHuus
"[MIkana
3JEKTPOMAarHUTHBIX
BOJIH. Mcnonn30BaHue
3JEKTPOMArHUTHBIX
BOJIH JJIs1 COTOBOM
cBs13u. Paguonokarus.
Kocmuueckas cBsi3b "

https://m.edsoo.ru/7f41a4ab

85

Pemenue 3anay Ha
OIIpEEIICHUE YaCTOThI U
JJIIMHBI
3JIEKTPOMArHUTHON
BOJIHBI

https://m.edsoo.ru/7f41a4ab

86

DneKTpoMarHuTHas
MpHUpOJIa CBETA.
CxopocTs cBeTa

https://m.edsoo.ru/7f41a4ab

87

BonHosrle cBolicTBa
cBeTa: MHTephepeHIns U
TG paKIus

https://m.edsoo.ru/7f41a4ab

88

KonTponbHas
pabotaJlyueBas moJienb
CBETa U FEOMETPUYECKas
onrtuka. ctounuku
cBeTa

https://m.edsoo.ru/7f41a4ab
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89

[IpssMmonuneiHOE
pacrpocTpaHeHUE CBETaA.
3armenus ConHila 1
Jlynbl

https://m.edsoo.ru/7f41a4ab

90

3aKOH OTpa)KEHUS CBETA.
[imockoe 3epkaiio

https://m.edsoo.ru/7f41a4a6

91

[Toctpoenue
M300pakKCHUH,
c(hOpMHUPOBAHHBIX
3epKaIoM

https://m.edsoo.ru/7f41a4ab

92

[Ipenomnenue cBera.
3aKOH MPeTOMIICHUS
cBera. IlomaoOE
OTpa)K€HUE CBETA.

https://m.edsoo.ru/7f41a4ab

93

JlaGopatopHnas pabora
"HccnemoBanue
3aBHCUMOCTH yTJIa
MPETIOMJICHHUS OT yriia
MaJICHUSI CBETOBOTO JIyda
Ha IPaHULE «BO3JyX-
CTEKJIO»"

https://m.edsoo.ru/7f41a4ab

94

Ypoxk-uccienoBanue
"AHanu3 1 00BsICHEHNE
ONTUYECKOT0 MUpaxa"

https://m.edsoo.ru/7t41a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

95

Ypok-koHbepeHIus
"cnonap30BaHne
MTOJTHOTO BHYTPEHHETO
OTPaKCHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS
CBS3DL"

https://m.edsoo.ru/7f41a4ab

96

JInH3a, xox nydyen B
JIMH3E

https://m.edsoo.ru/7f41a4ab

97

dopmyiia TOHKOH JTMH3BI

https://m.edsoo.ru/7f41a4ab

98

JIaboparopHast pabota
"Onpenenenue
(OKYCHOTO pacCTOSTHHS
Y ONITUYECKOM CHJIbI
coOuparorien TUH3bI"

https://m.edsoo.ru/7f41a4ab

99

[Tonyuyenue
M300pakeHUi C
MIOMOIIBIO cOOMparoIen
U paccenBaroLIel JI1H3

https://m.edsoo.ru/7f41a4ab

100

KonTtponsHas pabora

https://m.edsoo.ru/7f41a4ab

101

I'ma3 xak onrnueckas
cucremMa. banzopykocTb
U JAIIbHO30PKOCTh

https://m.edsoo.ru/7f41a4ab
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102

Pasnoxxenune 6enoro
cBeTa B CIEeKTp. OMbITHI
Hrrorona. Croxxenne
CIEKTPaJIbHBIX IIBETOB.
Jucnepcus ceera

https://m.edsoo.ru/7f41a4ab

103

Ypok-npakTUKym
"HaOmronenue u
00BSICHEHHE OIBITOB TIO
Pa3oKEeHUIO OeIoro
CBETa B CIIEKTP.
[Tonyuenue 6enoro
1[BETa MPU CIOKCHUH
1BETOB"

https://m.edsoo.ru/7f41a4ab

104

Omnsite Pe3epdopna u
TUTaHETapHAasi MOJICIb
aTroma

https://m.edsoo.ru/7f41a4ab

105

[Toctynater bopa.
Mogens aroma bopa.
Hcnyckanue u
MIOTJIOIICHHUE CBETA
aTOMOM.

https://m.edsoo.ru/7f41a4ab

106

KBauTel. Jlu"enyateie
CIIEKTPBI

https://m.edsoo.ru/7t41a4ab
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107

Ypok-npakTUKym
"Habaronenue
CIUIOIIHBIX U
JUHENYaThIX CIIEKTPOB
W3IIy4eHUS U
ucnyckanus'"

https://m.edsoo.ru/7f41a4ab

108

PaanoakTHBHOCTD.
Anbpda-, 6eTa- 1 ramma-
W3ITydeHUs

https://m.edsoo.ru/7f41a4ab

109

CtpoeHnie aTOMHOTO
saapa. Hyknonnas
MOJIEJIb AaTOMHOTIO SApa

https://m.edsoo.ru/7f41a4ab

110

PannoakTnBHEIC
npeBpaiieHus. 130Tonsl

https://m.edsoo.ru/7f41a4ab

111

[Iepnon nmonypacnana

https://m.edsoo.ru/7f41a4ab

112

VYpoxk-koHpepeHuus
"leticTBue
paZvoaKTUBHBIX
W3JIy4YEHHI Ha )KUBbIE
OpraHU3MBbI. 3aluTa OT
PaZvoaKTUBHOTO
n3nyuyeHus"

https://m.edsoo.ru/7f41a4ab

113

S nepHblie peakuuu.
3aKOHBI COXPAHEHUS
3aps10BOrO U MacCOBOTO
qucel

https://m.edsoo.ru/7f41a4ab



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

114

DHeprusi CBSI3u aTOMHBIX
sep. CBsi3b Macchl U
SHEPIUn

https://m.edsoo.ru/7f41a4ab

115

Pewenue 3amad o reme
"SI nepHble peaKkIMH.
DHeprus cBszu"

https://m.edsoo.ru/7f41a4ab

116

Peaknmu cunTesa n
JIeJICHUS SIAEP.
Hctounuku sHepruu
CoiHIa u 3BE3]

https://m.edsoo.ru/7f41a4ab

117

VYpoxk-koHpepeHuus
"SI nepHast SHEpreTUKa.
DKOJIOTUYECKHUE
pooIeMBl sIepHOI
SHepreTuxku"

https://m.edsoo.ru/7f41a4ab

118

[ToBTOpEeHue no Teme
"KosebaHusg ¥ BOJHEL.
CBeTOBBIC Y KBAHTOBEIC
SABJICHHS"

https://m.edsoo.ru/7f41a4ab

119

[ToBTOpEeHME no Teme
"Koje0aHus U BOJHEL.
CBeTOBEIC U KBAaHTOBBIC
SABJICHHUS"

https://m.edsoo.ru/7f41a4ab
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120

Pemrenne pacdeTHsIX 110
TeMe "MexaHudeckoe
nBIKeHue"

https://m.edsoo.ru/7f41a4ab

121

Pemenne pacueTHsIX U
KauyeCTBCHHBIX 33124 110
teme "B3auMojencTBue

n

TEI

https://m.edsoo.ru/7f41a4ab

122

Pemenue pacuyeTHbIX U
KayeCTBEHHBIX 3a1a4 110
TeMe "3aKOHBI
COXpaHEHUsS SHEPTHH U
uMmIyibca'

https://m.edsoo.ru/7f41a4ab

123

JlaGopaTopHble paboThI
o TeMme "MexaHndeckoe
nBIOKeHHe"

https://m.edsoo.ru/7f41a4ab

124

JlabopaTopHbIie paboThI
10 TEME
"Bzaumoneiicteue tea"

https://m.edsoo.ru/7f41a4ab

125

JlabopaTopHbIie paboTHI
o teme "[IpocTsie
MEXaHU3MBI"

https://m.edsoo.ru/7f41a4ab
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126

Pemenue pacueTHbIX U
KayeCTBEHHEBIX 3a1a4 110
TeMe "TemnoBeie
npouecch”

https://m.edsoo.ru/7f41a4ab

127

Pemenue pacueTHbIX U
Ka4eCTBEHHBIX 3a1a4 I10
TeMe "Bnaxunoctp"

https://m.edsoo.ru/7f41a4ab

128

Pemenue pac4yeTHbIX U
Ka4eCTBEHHBIX 3aJ1a4 110
teme "KIIJI TenmoBbIx
nsuraresieit"

https://m.edsoo.ru/7f41a4ab

129

Pemrenue pacueTHbIx U
KadyeCTBEHHEBIX 3aJ1a4 110
TeMe "3aKOHBI
MOCTOSIHHOT'O TOKa"

https://m.edsoo.ru/7f41a4ab

130

Pemenue pacueTHbIX 1
Ka4eCTBEHHBIX 3aJa4 110
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

https://m.edsoo.ru/7f41a4ab

131

JlaGopaTopHble paboThI
o TeMe "3aKOHEBI
MOCTOSIHHOTO TOKa"

https://m.edsoo.ru/7t41a4ab
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132

Jlaboparopubie paboOThI
o TeMme "CBETOBEBIE
sBJICHUS"

https://m.edsoo.ru/7f41a4ab

133

Pab6ota ¢ Tekcramu 1o
TeMe "3aKOHBI
COXPAHCHHUS B
MexaHuke"

https://m.edsoo.ru/7f41a4ab

134

Pabora ¢ TekcTamu no
Teme "Konebauus u
BOJTHEI"

https://m.edsoo.ru/7f41a4ab

135

PaGora ¢ Tekcramu 1o
TeMe "CBETOBLIE
sBJIeHUs"

https://m.edsoo.ru/7f41a4ab

136

Pabora ¢ Texctamu o
TeMe "KBanToBas u
sanepHas gusnka"

https://m.edsoo.ru/7f41a4ab

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136

10

21.5
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MPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATBI OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

7 KJIIACC

Kox npoBepsiemoro

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM NMPOTrPaAMMbI

pe3yJbTara OCHOBHOI'0 00111er0 00pa30BaHUs
1.1 UCIIOJIb30BaTh U3YUYEHHBIE MOHATHUS
12 pa3iauyaTh SBJICHUS IO OMHMCAHUIO UX XapPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE
' buznueckoe siBIeHUE
PacCIrio3HaBaTh NPOABIICHUEC U3YUCHHBIX (1)I/ISI/I‘ICCKI/IX SIBJICHUH B OKpYyKaroumem MUpeE, B TOM YHCJIC (1)I/I3I/I'-ICCKI/IG
1.3 SBIIEHUSI B TPUPOJIE, IPU ITOM MEPEBOAUTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBIIETATH CYIIECTBEHHBIC
cBOiicTBa (pU3HaKU) GUBNYECKUX SIBICHUN
OIMUCBbIBATH HM3YYCHHBIC CBOIICTBa TE€I U (1)I/I3I/I‘~IGCKI/I€ SABJICHUSA, HCIIOJIB3YA q)HSI/I‘-IGCKI/Ie BCJIIMYUHBI, IIPpU
1.4 OIMMMCAaHUU NPAaBUJIIBHO TPAKTOBATbH (1)I/ISI/I‘~IGCKI/II\/JI CMBICJT UCITIOJIb3YEMBIX BCIWYWH, UX 0003HaueHus u CANHUIIbI
' bu3NYECKUX BETUYHMH, HAXOJIUTh (OPMYJBI, CBS3BIBAIONINE TaHHYIO (U3HUECKYI0 BEIUYMHY C JIPYTHMH
BEJIMUYMHAMU, CTPOUTH IPpaUKN U3y4EHHBIX 3aBUCUMOCTEN (DPM3MUECKUX BEIUYUH
15 XapaKTepU30BaTh CBOMCTBA TeN, PU3NYECKUE SIBICHUS U MPOIIECCHI, UCTIONB3YS N3YYCHHBIE 3aKOHBI, TPH ITOM
' JlaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA U 3aITUCHIBATH €70 MATEMATHIECKOE BHIPAKEHUE
OOBSICHSTH (i)I/I3I/I'—IeCKI/Ie SABJICHUS, TPOLUECCHI 1 CBOMCTBa TCJI, B TOM YHCJIE U B KOHTCKCTE chyauHﬁ IIPaKTUKO-
1 6 OPHUECHTHUPOBAHHOI'O XapaKTCpa: BBIABIATH MPUUYWMHHO-CIICACTBCHHBLIC CBA3U, CTPOUTH o0bBsicHeHne n3 1 — 2

JJOTHYCCKHUX IIaroB C 0H0p01>i HAal-—2 HN3YUCHHBIX CBOMCTBaA (bI/ISI/I‘{CCKI/IX HBJ'ICHHfI, (bHSI/IquKI/IX 3aKOHa UJIN
3aKOHOMCPHOCTH




1.7

pemiate pacy€THble 3a1aydl B 1 — 2 NelCTBUSA, UCIONb3Ys 3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE (PU3NYECKUE
BEJIMYMHBI: Ha OCHOBE aHallM3a YCJOBMS 3aJauyM 3allMChIBaTh KPATKOE YCJIOBHE, MOJICTABIATH (PU3NUYECKUE
BEJIMYMHBI B (DOPMYIBI U MPOBOAUTH PAacUEThl, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOIUMBIE ISl PELICHUS
3aJa4, OLICHUBATh PEATUCTUYHOCTh MOTYYCHHON (PU3UUYECKON BETUUNHBI

1.8

paciio3HaBaThb Hp06HeMBI, KOTOPLIC MOKHO pPCIIMTL IIPU MITOMOIIU (1)I/I3I/I‘ICCKI/IX MCTOJ0B, B OIIMCaHHH
HCCIICAOBAHUA BBIACIIATL IIPOBEPACMOC IIPCAIIOJIIONKCHHUC (FI/IHOTCS}/), pasiindatb M HHTCPIHPCTUPOBATH
HOJ'IyLICHHHﬁ pe3yibTaT, HAXOAUTH OIIIMOKH B XO0J¢ OIIbITa, ACJAaTh BBIBOJBI I10 €TI0 pE3yJibTaTaM

1.9

MPOBOJMTH OTBITHI MO HAOIIOICHUIO (U3HUYSCKUX SIBICHUN WM (U3NYCCKUX CBOMCTB Tel: (POpPMYIHpPOBATH
IIpOBEpsieMble NPEANOIOKEHUS, cOOUpaTh YCTAaHOBKY W3 IPEJIOKEHHOIO O0OpYyIOBaHMS, 3alHUCHIBATh XOJ
ombITa ¥ (OPMYITHPOBATH BHIBOIBI

1.10

BBITMIOJHATh MpPsIMbIE HM3MEPEHHUS C HCIOJIb30BAHUEM aHAIOTOBBIX W LU(POBBIX MPUOOPOB, 3aMKUCHIBATH
MOKAa3aHus TPUOOPOB C YIETOM 3aJaHHON aOCOFOTHON TOTPEITHOCTA U3MEPCHHM

1.11

MMPOBOAUTH UCCIICAOBAHNEC 3aBUCUMOCTH OIHOM (I)PI3PI‘I€CKOI>’I BCJIIMYHUHEBI OT ):[perﬁ C UCIIOJIb3OBAHUEM IIPAMBIX
H3MepeHHI>i, Y4aCTBOBATh B INJIAHUPOBAHUU yqe6H0ro HCCICA0OBAaHUA, CO6I/IpaTL YCTAaHOBKY W BBIIIOJIHATDH
HU3MCPCHUA, CIICAysd MPCIJIOKCHHOMY IIJIaHY, (I)I/IKCI/IPOBEITL PE3YJIbTAThL HOHY‘I@HHOIZ 3aBUCUMOCTH
(1)I/I3I/I‘I€CKI/IX BCJIMYMH B BHAC MNPCAJTOKCHHBIX Ta6J'II/IH u Fpa(i)I/IKOB, ACIaTb BBIBOJBI IO PpE3yJibTaTaM
HCCICIOBaHUA

1.12

NpoOBOAUTb KOCBCHHLIC H3MCPCHUA (I)I/ISI/ILICCKI/IX BCJIMYUH, CJICAYA npenno;erHoﬁ WHCTPYKIUHU: TIpU
BBITTIOJTHCHHUHA I/I3MepeHI/II71 CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBbIUUCIIATH 3HAYCHUC HCKOMOM
BCIIMYHUHBI

1.13

co0JIr01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1abopaToOpHBIM 000pYI0BAHUEM

1.14

YKa3bIBaTh MPUHIIMIIBI AEUCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB, XapaKTepPU30BaTh MPUHIUIIBI JEHCTBUS
M3YYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOICTB C MOMOIIbIO X OMUCAHUs, UCIOIb3Yys 3HAHUSI O CBOMCTBAX
bu3nyeCcKuX SIBICHUN U HEOOXOAUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTHU




1.15

NPUBOAUTE MPHUMEPH! (HAXOAUTh WH(POPMAIMIO O TMPUMEpax) MPAKTHUYECKOTO HCIIOJIB30BAHUS (PU3NIECKUX
3HaHUU B TIOBCEAHEBHOW >KM3HU Ui obOecriedyeHus Oe3omacHOCTH mnpu oOpameHMH ¢ TpudbopaMu U
TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/I0POBbS M COOJIOJCHHS HOPM SKOJIOTHYECKOTO IOBEICHUS B
OKpY’Karollleu cpeze

1.16

OCYIIECTBIISATH OTOOP MCTOYHHKOB MH(OpPMAIK B CETH MHTEpHET B COOTBETCTBUU C 3aJIaHHBIM MTOWCKOBBIM
3alpocoM, Ha OCHOBE HUMEIOUIMXCA 3HAHUU W MYTEM CpaBHEHHUS pPAa3jIMYHBIX HCTOYHHUKOB BBIIEIATH
nH(pOpMaIIKIO, KOTOpas SBJISIETCA MPOTUBOPEUUBONIINA MOKET OBITh HEIOCTOBEPHOU

1.17

UCMOJIb30BaTh MPU BBIIOJIHEHUU Y4YEOHBIX 3aJaHMH HAy4YHOIOMYJSAPHYIO JHMTEpaTtypy (U3NYECKOro
COIEpKaHUsA, CIPaBOYHBIE MaTepHUaIbl, pecypcbl ceTh WHTEpHET, BiIaaeTh NPUEMAMH KOHCIEKTUPOBAHHUS
TEKCTa, mpeoOpa3oBaHus HH(POPMAITUK U3 OJHOW 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO31aBaThb COOCTBEHHEIE KpaTKU€ INHCbMCHHBIC W YCTHBIC COO6H_ICHI/I$I Ha OCHOBEe 2 — 3 HCTOYHHMKOB
I/IH(l)OpMaI_II/II/I (bH3H‘ICCKOFO COJCpKaHusA, B TOM YHCJIC HY6J'II/ILIHO ACJIATh KPATKHUC COO6H.I€HI/I$I 0 pe3ylibTaTax
IIPOCKTOB HUJIN y‘Ie6HBIX I/ICCJ'IC,Z[OBE[HI/II\/’I, IIpUu 5TOM I'paMOTHO HUCIIOJIb30BATb I/I3y‘IeHHLII‘/’I MOHSATUUHBIN arrapar
Kypca (bHSHKH, COIIPOBOXKAATH BBICTYIIJICHUC Hpe3eHTaL{Heﬁ

1.19

MIPU BBIMOJTHEHUH Y4eOHBIX MPOEKTOB U UCCIEIOBAHUN paclpenensiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBHH
C TIOCTaBJICHHBIMU 3aJ]a4aMH, CICTUTH 32 BHITIOJHEHUEM IJIaHa JICWCTBUMN, aIeKBAaTHO OIICHUBATh COOCTBEHHBIN
BKJIaJ] B JESATEIBHOCTh TPYIIBI, BHICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, YYHUTHIBAsS MHEHHE
OKPY’KaoIINUX

8 KJIACC

Kon
NMpoBepPsieMoOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM 00pa30BaTe/ibHOI POrpaMMbl OCHOBHOI'O

o01ero oopazoBaHus




pe3yJabTara

1.1

HUCIIOJIB30BAaTh IIOHATHA

1.2

pa3indaTh ABJICHUA 110 OIIMCAHWUIO X XapaKTCPHBIX CBOICTB M Ha OCHOBE OIIbITOB, JEMOHCTPUPYIOIINUX JAHHOC
(1)I/I3I/I‘16CKOC SBJICHUC

1.3

pacrio3HaBaTh MPOSBICHUE M3YYCHHBIX (PH3MUECKUX SBICHUN B OKPY)KAIOIIEM MHPE, B TOM YUCIE (QU3NICCKHE
SIBJICHHS. B TPHPOJIEC, NMPH ATOM IEPEBOIUTH MPAKTHUYECKYIO 3a/ady B Y4YEOHYIO, BBIICIISATH CYIICCTBEHHBIC
cBoMcTBa (IPU3HAKHN ) (U3HUECKUX SBICHHM

14

OIMMCbIBATH HM3YYCHHBLIC CBOIMCTBA TEII H (1)I/I3I/I‘~I€CKI/IC SABJICHUA, WCIIOJIB3YA (1)I/I3I/III€CKI/I€ BCJIMYHHBI, IIpU
OIIMCAHHUU IIPABUJIbBHO TPAKTOBATb (1)PI3H‘{CCKHI>'I CMBICJI HCIIOJIb3YCMBIX BCJIUYHH, 0003HaUYeHHUsT U CANHUIIBI
q)HSquCKI/IX BCINMYHMH, HaAaXOAUTb (bOpMy.]'IBI, CBA3BIBAIOIIUC NAHHYIO (I)I/ISI/I‘ICCKYIO BCIIMYHMHY C JApyruMu
BCIIMYHMHAMHU, CTPOUTD Fpa(i)I/IKI/I HN3YUCHHBIX 3aBUCUMOCTEH (bHSI/I‘ICCKI/IX BCINYHNH

1.5

XapaKkTepU30BaTh CBOMCTBA Teld, (U3HUECKHUE SBJICHUS M MPOLIECCHI, UCIOJIb3YsI U3YUEHHBIE 3aKOHBI, TIPU ATOM
JlaBaTh CIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3alTUCHIBATh €T0 MATEMATHYECKOE BBHIPAKEHUE

1.6

00BACHATH (i)I/ISI/I‘IeCKI/IC nmponeccoel " CBOICTBa TCJI, B TOM YHUCIC M B KOHTCKCTC CI/ITyaIII/Iﬁ IIPaKTUKO-
OPUCHTHUPOBAHHOI'O XapPaAKTECPaA: BBIABIIATH IMPUIUHHO-CICACTBCHHBIC CBSA3U, CTPOUTH o0BsicHeHHe u3 1 — 2
JJOTHYCCKHUX IIaroB ¢ IOMOIIBIO 1 -2 HU3YUCHHBIX CBOMCTBaA (I)I/BI/I‘ICCKI/IX HBJICHI/Iﬁ, (I)I/I3I/I‘ICCKI/IX 3aKOHa HJIN
3aKOHOMCPHOCTH

1.7

pemaTth pacuy€THbIe 3a7aud B 2 — 3 NEWCTBUS, WCIONB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBaroNIne (U3HUECKUE
BEJIMYMHBI: HA OCHOBE aHANIM3a YCJOBUS 3a/1aud 3alHChIBaTh KPATKOE YCIOBUE, BBISBIATH HEJIOCTATOK JAHHBIX
JUTSL pellieHHsl 3a7aud, BEIOMpATh 3aKOHBI U ()OPMYIIbI, HEOOXOAUMBIE AJIs €€ pelleHus, TPOBOAUTh PACUETHI U
CPaBHHBAThH MMOTYYCHHOE 3HAYCHHE (DU3MUECKON BEIMUYUHBI C N3BECTHBIMH JaHHBIMU




1.8

paciio3HaBaThb HpO6J'IeMBI, KOTOPBIE MOXHO PCIINTH IIPHU IIOMOIIA (1)I/I3I/ILICCKI/IX MCTOOB, UCIIOJIb3YA OIIMCAHUC
HCCIICAOBAaHUs, BBIACIIATE IIPOBEPACMOC IIPEAIIOIONKCHHUE, OLCHUMBATH IMPABUIBHOCTH IOpAAKa IIPOBCACHUA
HCCICa0BaHUs, ACJIaTh BbIBOAbBI

1.9

MPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MYECKUX SBICHUN WM (DU3MUECKUX CBOMCTB Tel: (hOpMynHpoBaTh
IIpoBepsieMble MIPEINOJI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUs, OMUCHIBATH XOJ1 OMbITA
1 GOPMYyIHUPOBATH BHIBOJIBI

1.10

BBITMIOJHATH MPSMbIE U3MEPEHHUs C UCTIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3MUECKHUX BEIHUMH,
CPaBHHMBATh PE3YJITATHI U3MEPEHUH C YIETOM 3aJaHHON aOCOFOTHON OTPEITHOCTH

1.11

IIPOBOAMTDH HCCIIEI0OBAaHUE 3aBUCUMOCTU OJHOW (pU3MUECKON BEIMUYUHBI OT JPYTOM C UCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUI: IUIAHUPOBATh HCCIEIOBaHWE, COOMpPATh YCTAHOBKY W  BBIIOJHATH HM3MEPEHHS, CIEeays
IpPEUIOKEHHOMY IUIaHy, (PUKCHPOBaTh PE3y/bTaThl MOJYyYEHHOM 3aBHCUMOCTH B BHJIE TaOJIHI M IpadHKOB,
Jle1aTh BBIBOJBI 110 PE3Y/IbTaTaM UCCIICIOBAHUS

1.12

MMpOBOAUTD KOCBCHHBIC HU3MCPCHUA (I)I/I3I/I‘-IGCKI/IX BCJIIMYHH: IJIaHUPOBATb HU3MCEPCHUA, CO6I/IpaTB
SKCIICPUMCHTAIIbHYIO YCTAHOBKY, CJICIAYs Hp@HHO)KeHHOﬁ HUHCTPYKIUHU, U BEIYUCIIATD 3HAYCHUC BCIIMYNHBL

1.13

coOiroaaTh NMpaBuiia TEXHUKU 0€30M1acCHOCTH IpU padoTe ¢ 1abopaTOpHBIM 000PYJOBAHUEM

1.14

XapakTepu30oBaTh MPUHLUIBI JACHCTBHS HM3YYEHHBIX MPHOOPOB M TEXHUUYECKUX YCTPOMCTB € OMOpOW Ha HX
ONMCAHUSA, MWCNOJNb3ys 3HAHUSA O CBOMCTBaX (U3NYECKUX SABJIEHUH U HEoOXOoauMble (PU3NYECKUE
3aKOHOMEPHOCTH

1.15

pacino3HaBaTb NPOCTBIC TCXHUYCCKUC yCTpOfICTBa U U3MCPUTCIIbHBIC HpI/I60pLI o ¢cX€MaM U CXCMATHYHBIM
pUCYHKaM, COCTAaBJISITb CXEMbI JJICKTPUUCCKUX LIeNell ¢ IIocieaoBaTelIbHBIM U napajjiCJIbHbIM COCAUHCHHUEM
9JICMCHTOB, pa3jin4as YCIIOBHBIC 0003HaYCHHS IJIIEMCHTOB SJICKTPHUYICCKUX Lenei




1.16

IPUBOJIUTH TMPUMEPHI (HAXOAUTh WH(GOPMALMIO O MpHUMEpax) MPAaKTUYECKOTO HCIOIb30BAaHUS (PUIUUECKHUX
3HaHUW B TIOBCEIHEBHON JKM3HM [UIsi obOecriedyeHHs Oe30MacHOCTH MpH oOpamieHuH ¢ mnpudopamMu U
TEXHUYECKUMHU YCTPOIMCTBAMH, COXPAaHEHHUS 3J0POBbS M COOIIOACHHS HOPM HKOJIOIMYECKOTO MOBEACHUS B
OKpY>Kalolleu cpene

1.17

OCYIIECTBIISITh MOUCK HMHMOpManuu (GU3NYEcKoro cojepxaHusi B ceTd VIHTepHET, Ha OCHOBE HMMEIOIIUXCS
3HAaHUW M TYTEM CpPABHEHUS JOMOJHUTENbHBIX HMCTOYHHUKOB BBIICIATH WHGOPMALMIO, KOTOpas SBISETCS
MIPOTUBOPEUMBON UM MOXKET OBITH HEAOCTOBEPHOI

1.18

UCTIONB30BaTh TPU  BBIIOJHEHWM YYEOHBIX 3alaHUl  HAayYHO-TIOMYJSIPHYIO JIUTEpaTypy (U3NYECKOTO
COJIepKaHUs, CIIPABOYHBIE MaTEpHUalbl, pecypchl ceTu MHTepHET; BiIageTh NpUEMAaMHU KOHCIEKTHPOBAHUS
TeKcTa, mpeodpa3zoBaHus HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U KpaTKHE yCTHBIE cOoOIIeHus, 00001mas nHHOPMAaLIUI0 U3 HECKOIbKHUX
HCTOYHUKOB (DPU3UYECKOTO COJEpIKAaHUSA, B TOM YHCIE IMYOJUYHO MPEACTABIATH PE3yJIbTAThl MPOCKTHOW HIIH
MCCIIEIOBATEIIbCKOM IS TENLHOCTH, IIPU 3TOM I'PAMOTHO MCITOJIb30BaTh U3YUYECHHBIN MOHITUHHBIN anmnapar Kypca
($u3KKH, CONMPOBOKIATh BHICTYIIJICHUE MTPE3eHTa[UeH

1.20

IIpU BBINIOJIHCHUU y‘-Ie6HBIX IMPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ (I)I/I3I/I‘-ICCKI/IX MpoLeCCOB pacCHpCACIATh 0053aHHOCTH B
Trpynmn€ B COOTBETCTBHMM C IIOCTABJICHHBIMMU 3adad4aMH, CJICIWUTHL 3a BBIIIOJHCHUCM IIJIaHA }lef/'ICTBI/Iﬁ u
KOPPECKTHUPOBATE €ro, aACKBATHO OLCHUBATH COOCTBEHHBIM BKJIaJd B JACATCIBHOCTH TIPYIIIbl, BBICTpAWBATH
KOMMYHUKATHBHOC B331/IMOI[€fICTBI/I€, MPOABJIAA TOTOBHOCTD pa3pCuiaTb KOH(bJ'II/IKTI)I




9 KUIIACC

Koxn
IIpoBepsiemble IpeiMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOIH 00pa30BaTe/IbHOM NIPOrpaMMbl OCHOBHOI'O
NpoBepPsieMOro
0o01ero oopazoBaHus
pe3yJbTara
11 UCII0JIb30BaTh U3y4YECHHBIE TOHATHUS
12 pa3nuyath SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
' ¢du3ndeckoe sBICHNUE
pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (M3UUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHUCIIe (PU3UYECKHE
1.3 ABJICHUSL B IPHUPOJAE, MpPHU 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/7ady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIE
cBO¥icTBA (TPU3HAKK) (PU3NIECKUX SBICHHIA
OINKCBHIBATh W3YYEHHBIC CBOMCTBAa TeN M (U3NYECKHE SIBICHHS, HCIONB3Ys (U3NYECKHE BEIUYMHBI, IIPH
14 ONMCAHUU MPABUWJIBHO TPAaKTOBATh (PU3UYECKHI CMBICI HCIIOJIB3YEMbIX BEJIWYHH, O00O3HAUEHUS U E€AUHMIIBI
' (Gu3NYeCKUX BEIMYMH, HAXOIUTh (DOPMYIbI, CBS3BIBAIOIINME JAaHHYIO (PU3UYECKYIO BEIMUUHY C JPYTHUMH
BEJIMYMHAMU, CTPOUTDH IpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIINUYUH
15 XapakTepu3oBaTh CBOMCTBA Tel, (PU3NYECKHE SBJICHUS U MPOLECCHl, UCHOb3Ysd U3YYE€HHBIE 3aKOHBI, IPU ATOM
' JlaBaTh CIOBECHYIO (JOPMYIHMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMaTUYECKOE BhIpaKEHHE
OOBACHATh (hU3MUYECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE CUTyallUHd MPaKTHUKO-
16 OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHWEe W3 2 — 3

JIOTHYECKHX IIIaroB € MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA (PU3MYECKUX SBICHHM, (QU3NUECKUX 3aKOHA WU
3aKOHOMEPHOCTH




1.7

pemiate pacyéTHbIC 3a7aud (ONMUparonIrecs Ha CUCTeMY U3 2 — 3 YpaBHEHMI), UCIONb3Ys 3aKOHBI U (POPMYJIBL,
CBs3bIBaOIIME (PU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHallM3a YCJOBHs 3aJlayM 3allKChIBaTh KPAaTKOE YCIOBHE,
BBISIBJISITH HENOCTAIOIIME WM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOTUMBIE [T
pelieHus, IPOBOJAUTH PACUYETHI M OLIEHUBATH PEATUCTUYHOCTD MMOJIYY€HHOTO 3HAaYeHUsI (PU3NUECKON BETMUUHBI

1.8

paciio3HaBaThb Hp06HeMBI, KOTOPLIC MOKHO PCUINTH IMPU ITOMOIIA (I)I/I3I/I‘-ICCKI/IX MCTOOB, UCIIOJIbB3YA OIMMCAHUC
HCCIICAOBAHUs, BLIACIIATL IIPOBCPACMOC IIPCAIIOJIOKCHHUC, OLCHHBATL IIPABHIIBHOCTL IIOpsAAKa IIPOBCIACHHA
HCCJIICAOBAHUS, ACIaTh BbIBOAbI, HUHTCPIIPETUPOBATD PE3YJIbTATHI Ha6J'IIOI[eHPIﬁ U OIIBITOB

1.9

MIPOBOAMTH OIBITHI 10 HAOIIONCHUIO (PU3WYCCKUX SBICHHNA WM (PU3NYECKHX CBOWCTB TEJI: CAMOCTOSTCIHHO
coOuparh YCTAaHOBKY M3 HM30BITOYHOrO0 HabOpa 0OOPYIOBAaHHS, ONMUCHIBATH XOJ OIBITA M €r0 Pe3yJIbTaThl,
(GbOopMyIUPOBATH BHIBOIBI

1.10

NPOBOJUTh TPU HEOOXOJUMOCTH CEPHUI0 TPSAMBIX W3MEPEHHUH, ONpeneNss CpeHee 3HAuCHHE H3MEpSeMOM
BenMYMHBl ((POKycHOE paccTosiHMEe COOMparoIie JIMH3bI), OOOCHOBBIBaTH BBIOOP CIOCOOa H3MEpEHUs
(M3MepuTeNHHOTO MPUodopa)

1.11

MNpOBOAUTL HCCJIICJOBAHUC 3aBHCHUMOCTEM (bI/I3I/I"IeCKI/IX BCJIIMYHUH C MHCIOJb30BAHHUEM IIPAMBIX I/I3MepeHI/II711
IJIaHUPOBATb HUCCIICAOBAHUC, CAMOCTOATCIIBHO CO6I/IpaTB YCTaHOBKY, (bHKCHpOBaTL PE3YyIbTATHI HOJIy‘IGHHOfI
3aBUCHUMOCTH (I)I/I3I/I"ICCKI/IX BCJIMYHH B BUJIC Ta6J'II/II_II/I Fpa(l)I/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCIICAOBAHUA

1.12

IPOBOAMTH  KOCBEHHBIE HM3MEpeHMs]  (U3MUECKUX  BEJIMYMH: I[JJAHUPOBaThb  HU3MEpPEHUus, coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY WM BBINIOJIHATH M3MEPEHMS, CIEAys NPEJIOKEHHOW MHCTPYKLHH, BBIYUCIATH
3HA4YCHME BEJIMYMHBI U aHAIM3UPOBATh MOJYYCHHBIE PE3YJIbTATHI C YYETOM 3alaHHOM TOTPEUTHOCTH U3MEPEHUI

1.13

co0Jr01aTh MpaBHiIa TEXHUKH O€30MaCHOCTH MPU paboTe ¢ 1abopaToOpHBIM 000pYI0BAHUEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKUA M3YYEHHBIX (DU3MUECKUX MOJIETIeH: MaTepuaibHasi TOYKa, aOCOTIOTHO TBEPIOE
TENO, TOYEUHBI HMCTOYHHUK CBETa, Jy4, TOHKas JMH3a, MUIAaHETapHas MoOJelbh aroMa, HYKIOHHAs MOJelb
aTOMHOTO SApa




1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3yYEHHBIX MPUOOPOB M TEXHUUYECKUX YCTPOHCTB C OIMOPOMl HAa HX
ONMMCAHUSA, WCIONB3YsS 3HAHUSA O CBOMCTBaX (DU3MYECKUX SABJIEHUH U HEoOXOauMble (PU3NYECKUE
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH H3YyYEHHBIX TEXHUYECKHX YCTPOWCTB, HM3MEPUTEIbHBIX
pruOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MPU PEUICHUH y4eOHO-TIPAKTHUECKUX 3a/1a4, ONTUYECKUE CXEMBI s
MOCTPOCHHUS U300paKEHUH B IIIOCKOM 3epKalie M COOMpAroIIel TnH3e

1.17

NPUBOAUTH TPHUMEPH (HAXOIUTh WHGPOPMALMIO O TNPUMEpax) MPAKTHYECKOTO HCIOIb30BaHHUS (U3UICCKUX
3HaHUM B TIOBCEAHEBHOM KHU3HM U1 oOecredeHuss O€30IacHOCTH IMpu OOpalleHuu ¢ NpudbopaMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAaHEHMs 370pOBbS U COOJIIOJICHHS HOPM SKOJIOIMUYECKOTO IOBEIEHUS B
OKpY’KaIoILEeH cpeze

1.18

OCYIECTBIISATh IOUCK MHpOpManu (PU3NIECKOTO CONepKaHus B ceTH MIHTEepHET, CaMOCTOSTEIHHO (HOPMYITHPYS
IOUCKOBBIA 3alpoC, HAXOAWUTh MYTH ONpEAETCHHsS JOCTOBEPHOCTH IOJYyYEHHOH HMHGOpMaluu Ha OCHOBE
UMEIOIINXCS 3HAHUHU U TOMOJIHUTENIBHBIX UICTOYHUKOB

1.19

UCIIOJIb30BaTh IIPU  BBIIIOJIHEHUU Y4YEOHBIX 33JaHUNM HAay4yHO-TIONMYJSIPHYIO JIUTEpaTypy (U3HUECKOTo
COACpIKaHUA, CIPAaBOYHLBIC MaTCpHAJIbl, PECYPChbl CETHU I/IHTepHeT , BJIaaC€Thb HpI/IéMaMI/I KOHCIICKTUPOBAaHUSA
TeKcTa, MpeoOpa3zoBaHus HHPOPMAIIUN U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHHS Ha OCHOBE HH(MOpPMAIMM U3 HECKOJIbKUX
UCTOYHUKOB  (DU3MYECKOTO  COJepXKaHMs, MyOJIMYHO TMPEJICTaBIATh  Pe3yibTaThl  MPOEKTHOW  MIIH
HCCIIE0BATENIbCKON JIEATENIBHOCTH, IPH 3TOM TPAMOTHO HCIOJIb30BaTh W3YyYEHHBIM IOHATHWHBIN ammapar
U3y4aeMoro pasjena GU3UKU U CONPOBOXK/ATh BHICTYIICHHE ITPE3EHTALEeN ¢ y4ETOM 0COOEHHOCTEH ayIuTOPHH
CBEpPCTHUKOB




1.21

IIpU BBIIIOJIHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJIC,I[OBaHI/Iﬁ (1)I/I3I/I‘ICCKI/IX IIPOLECCOB PACHIPCACIATH 0053aHHOCTH B
Ipynmn€ B COOTBETCTBHMHM C IIOCTaBJICHHBIMH 3aJadaMH, CJICOUTH 3a BBIIIOJIHCHUCM IIJIaHA ﬂCﬁCTBHﬁ n
KOpPpPEKTHPOBATE €ro, aaA€KBAaTHO OLCHUBATH COOCTBEHHBIN BKJIaaA B ACATCIIBHOCTb TI'PYIIIbI, BBICTPAHMBATH
KOMMYHUKaTHBHOC BSaHMOﬂefICTBHC, IIPOABJIAA TOTOBHOCTD paspe€uiaTb KOH(bJ'II/IKTBI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COEePKAHUSA
paszeJia 3J1eMeHTa
®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA
11 ®duszuka — Hayka o npupoje. SABnenus npuposl. dusnueckue sSBICHUS: MEXaHUUECKUE, TEIJIOBbIE,
' NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
12 ®dusnueckue BeauuuHbl. M3mepenue ¢uznueckux BennyuH. Pusnueckue npuoopsl. Ilorpemuocts
' u3MepeHuil. MexxayHapoHas cucteMa eMHHULL
13 EctecTBeHHOHayuyHBId METOJ| IMO3HAHUS: HaONIOJEHHME, [IOCTAaHOBKAa HAy4yHOro BOINpOcCa,
1 ' BBIIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT IO ITPOBEPKE TUIIOTE3, OOBSICHEHHE HA0JII01aeMOT0 SIBJICHUS
1.4 Onucanue GpU3MUECKUX SBICHUH C TOMOILBIO MOJIeNIeH
[IpakTuueckue padbOTHI:
###Par###113mepenre paccTosTHUI.
#H#Par###3mepenne o0bEMa KUJIKOCTH U TBEPAOTO TETA.
1.5
#H#Par###OnpeneneHue pa3MepoB MaIbIX TEJl.
##H#Par##13mepeHne  Temneparypbl NpHU IOMOIIM >KMJIKOCTHOTO TEPMOMETpa M JaT4yMKa
TEMIIEPATYPHI
I[TEPBOHAYAJIbHBIE CBEJIEHN A O CTPOEHUUN BEIIIECTBA
2 ###Par#H#CTpoeHre BelecTBa: aTOMbl M MOJIEKYNbI, WX pa3Mepbl. OMbITHL, J10Ka3bIBAIOLINE

2.1

AUCKPETHOC CTPOCHUC BCIICCTBA




#i##Par### | prmkenne vactui] BemecTBa. CBS3b CKOPOCTH JBWIKEHUS YACTHI[ C TEMIIEPATYPOM.

2.2
bpoyHoBckoe nBmkenue, nuddys3us
2.3 B3aumojeiicTBre YacTHI BEIIECTBA: MPUTSHKEHUE U OTTATKUBAHUE
#H##Par### ArperaTHple  COCTOSIHMSI ~ BEIIIECTBA: CTPOEHHWE Ta30B, JKUIAKOCTEH W  TBEPIBIX
2.4 (KpucTauIMYeCKUX) Ted. B3anMoCBs3b MEXIy CBOHCTBaMHM BELIECTB B pa3HbIX arperarHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHUEM
2.5 Oc00EHHOCTH arperaTHbIX COCTOSTHUN BOIbI
[IpakTuueckue padbOThI:
26 ###Par###O1enka TuaMmeTpa aToMa METOJIOM PSAIOB (C UCTOTIb30BaHueM doTorpaduii).

###Par###OnbITH 10 HAOIIOCHUIO TEIJIOBOTO PACHIMPEHUS Ta30B.
H###Par###OnbITH 10 0OHAPY>KEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO MPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 Mexanuueckoe BrkeHue. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBUKEHUE

3. ##HPar###Cxopoctb. CpeniHsisi CKOPOCTh MPU HEPAaBHOMEPHOM JABMKEHHH. Pacuér myTu u BpeMeHH
' JIBUKEHUS

33 SIBnenune uHepuuu. 3aKOH HMHepHMH. B3aumoneicTBue Ten Kak NPUYMHA HW3MEHEHHS CKOPOCTH
' JBUKEHUS Tell. Macca Kak Mepa HHEPTHOCTH Tella

3.4 #H#Par### lnoTHoCcTh BemiecTBa. CBsI3b IJIOTHOCTU C KOJUYECTBOM MOJIEKYJ B €AMHHUIE 00BEMA
' BEILIECTBA

3.5 Cuila KaK XapakTepUCTHKA B3aUMOJIEUCTBUS TEI

3.6 Cuna ynpyroctu u 3akoH ['yka. 3Mepenne cuiibl ¢ MOMOIIBIO0 JUHAMOMETpa

3.7 #H##Par### lBnenne TaroTeHMs W cwia TsokecTd. Cuila TSHKECTH Ha JAPYTrHX IUilaHerax. Bec Tenma.
' HesecomocTh

3.8 Cuna tpenusi. TpeHue CKOJbXKEHUs U TPEHUE MOKosl. TpeHue B mpuUpoJIe U TEXHUKE

3.9 #H##Par###CnoxxeHre CuJjl, HAMPaBIICHHBIX 110 OJHON MIpsiMOil. PaBHOACHCTBYIOIIAS CHUT




[IpakTuueckue paboThI:
OmnpeneneHre CKOPOCTH PaBHOMEPHOIO JABMKEHHUS (IIapuKa B KUIKOCTH, MOJIEIH AJIEKTPUUECKOTO
aBTOMOOMWIIA U Tak janee). OnpeneneHue cpeaHeil CKOPOCTU CKOJIBKEHUS OpycKa WM IIapHhKa Mo

3.10 HAKJIOHHOM IocKocTH. OmpeneneHne MIOTHOCTH TBEPAOro Tena. OnbIThl, NEMOHCTPUPYIOLINE
3aBUCHMOCTh pacTsDKEHUs (nedopManuu) TPYKHHB OT TPHIOKEHHOW Cuiibl.  OTBITHI,
JEMOHCTPUPYIOLIUE 3aBUCHUMOCTb CHJIBI TPEHHsI CKOJBXEHUs OT Beca Tella W Xapakrepa
COIPUKACAIOLINXCS TIOBEPXHOCTEN

311 @dusnyeckue SABICHUS B NMPUPOAE: MPUMEPHI IBUKCHMS C PA3NIMYHBIMU CKOPOCTSMHU B >KMBOW U

' HEKUBOU IIPUPOJE, NIEUCTBUE CWIIBI TPEHUS B IIPUPOJE U TEXHUKE

3.12 TexHnuyeckue ycTpoicTBa: JTMHAMOMETP, MOJIIUITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEI 1 TA30B

4.1 Hasnenue TBEpAOro Tena. CriocoObl yMEHbIICHHS U YBEIMUCHUSI JaBIICHUS

4.2 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUs Ta3a oT 00bEMa, TeMIepaTyphbl

43 [lepenaya naBieHus TBEPABIMU TeJlaMU, KUAKOCTAMHU U razamu. 3akoH Ilackans. [TneBMaTuueckue
' MaIHHbI

44 3aBUCHUMOCTh JABJICHHS JKUAKOCTU OT INIyOMHBI. ['mapocratnueckuil mapanokc. CooOuiaronuecs
' cocyabl. ['uapaBianueckue MeXaHUu3Mbl

45 Atmocdepa 3emun u aTMocepHoe naBieHue. [IpuduHBl CyIIeCTBOBAaHUS BO3AYITHOM O0O0JIOUKH
' 3emin. OnbIT Toppuyenau. 3aBUCUMOCTb aTMOC(EPHOTO TaBICHUS OT BBICOTHI HaJl YPOBHEM MOPS

4.6 N3mepenue armochepHoro nasienus. [Ipubops! 11 n3MepeHus aTMOCepHOro AaBICHUS

4.7 JleiicTBrE KHIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teno. BeITankuBaromas (apXmmenaoBa) CHIIA.
' 3akoH Apxumesa

4.8 [InaBanue ten. Bo3nyxomnnaBanue




4.9

[IpakTuyeckue pabOTHI:

HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMA MOTPYKEHHOW B JKUIKOCTh YaCTH Tela.
OnpeneneHne BBITAIKUBAIOLIEH CUJIbI, JEHCTBYIOIIEH HA TENO, MOrPYXKEHHOE B KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIBI, AEMCTBYIOIIEN HA TEJIO B XKUJIKOCTH, OT MAacChl
Tena. OnbITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD BBITAIKUBAKOUIEH CHIIbI, IEUCTBYIOIIEH HA TEJIO B
KHUAKOCTH, OT 00BbEMa MNOTpYXKEHHOW B KHUAKOCTh YaCTH Tela M OT IUIOTHOCTH KHIKOCTH.
KoHctpynpoBanue apeomeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIIpEeIIeHUE €€ IPy30I10AbEMHOCTH

4.10

dusnueckue SBICHHUS B MPHPOJE: BIUSHHE aTMOCPEPHOrO JaBJICHHUS HAa J>KMBOH OpPraHM3M,
IJIaBaHUE PBIO

411

TexHu4eckue ycTpoicTBa: COOOIIAIOIMIMUECS COCYAbl, YCTPOHCTBO BOAONPOBOAA, TUAPABIMUECKHUI
npecc, MaHOMETp, 6apoMeTp, BEICOTOMEP, MOPIIHEBOI HACOC, apEOMETP

PABOTA, MOITHOCTD, SOHEPI'A

5.1 Mexanuyeckas pabora

5.2 MexaHn4eckass MOIITHOCTD

5.3 [IpocThie MexaHU3MBI: phIuar, OJ0K, HAKJIOHHAs TII0CKOCTh. [IpaBuiio paBHOBECHUS phlyara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JIOKy

55 «3omotoe mpaBuno» MexaHuku. KoadduuumeHT mone3Horo nedcTBUsS MexaHuU3MOB. I[IpocTbie
' MEXaHHU3MBI B OBITY U TEXHHUKE

5.6 [ToreHimanpHast SHEPTUM TeJA, MOJIHITOrO HaJl 3eMIEN

5.7 Kunernueckast sneprus

5.8 [Tonnas mexanudeckasi SHEPrusi. 3aKOH U3MEHEHUS U COXPAHEHUsI MEXaHUYECKOM SHEPTruun




[IpakTuueckue paboOTHI:
59 #H##Par###Onpeneneaue pabOThl CWIBI TPEHUS TMPH PABHOMEPHOM JIBOKCHHUH Tela 110
' TOpPU30HTAJILHONW MOBEpXHOCTH. MccnenoBanue ycinoBuil paBHOBecusi periuara. M3mepenuwe KIIJ
HAKJIOHHOM MIIOCKOCTHU. 3yuenune 3akoHa COXpaHEeHUsI MEXaHUYECKOW SHEPTUuu
5.10 duznyeckue sIBICHUS B IPUPOJIE: PhlYaru B Telle YeJoBeKa
511 TexHuuyeckue ycTpoicTBa: pbluar, MOJABUKHBIM M HEMOJBUKHBIA OJIOKM, HAKIIOHHAs IUIOCKOCTb,
' MPOCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Konx
IIpoBepsiemblie 3JIeMeHTHI CO/leP:KAHUS
pa3jiena 3J1eMeHTa
TEIUJIOBBIE ABJIEHU A
OcCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KMHETUUECKOM TEOpUM CTpOoeHus BelecTBa. Macca u
6.1 pa3Mepbl MOJIEKYII. OnbITHI, MO/ITBEP K IAIOLIUE OCHOBHBIE MOJIOXKEHMUSI
MOJIEKYJISIPHOKHHETHYECKON TEOPUH
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOro COCTOSIHMM BemiecTBa. Kpucramimueckue u
' amop(dHbIe Tena
6
6.3 OOBbsicHEeHME CBOMCTB Tra30B, JKUJAKOCTEM M TBEPABIX TEJI HAa OCHOBE IOJOXKEHUH
' MOJIEKYJISIPHOKUHETHYECKON TEOPUU
6.4 CMmauuBaHue U KanWUISPHBIE SIBJICHUS
6.5 TemioBoe pacIlIupeHne U CKaTue
6.6 Temmneparypa. CBsA3b TEMIIEPATYPBI CO CKOPOCTBIO TEIIOBOTO JABM)KEHNUS YaCTHUIL




Buytpennss sneprus. CriocoObl H3MEHEHUsI BHYTPEHHEH HEpruu: Terionepeaada U COBepIIeHne

6.7
paboThI

6.8 Bunpl Tenuonepegadn: TEIIONPOBOIHOCTh, KOHBEKIIMS, U31y4EHUE

6.9 KonuyecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTh BEILIECTBA

6.10 TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO OallaHca

6.11 [InaBiieHue M OTBep/I€BaAHNE KPUCTAIIIMUECKUX BEIIECTB. Y IeJIbHAs TEIJIOTa IUIaBJICHUS

6.12 [Tapoo6pa3oBanue u kouaeHcamus. Mcnapenune. Kunenue. Y nenpHas Teriora nmapooOpa3zoBaHus.
' 3aBUCHUMOCTh TeMIIepaTyphl KUIEHUS OT aTMOC(HEPHOTO AaBIICHUS

6.13 BrnaxxnocTs Bo3ayxa

6.14 OHeprus TOIMBa. Y 1eJbHas TEIJI0Ta CrOPaHUs

6.15 [Mpunmuns! paboTtel TernoBsix apurareneit KIIJ[ temmoBoro auratens. TernoBeie qBUTATENN U
' 3aIlUTa OKPYXKAIOIIEH CpeIbl

6.16 3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUHU B TEIUIOBBIX IPOIECCax




[TpakTrueckue pabOTHI:

##H#Par##H##OnbITEI IO 00HAPYKEHUIO JCUCTBHSI CUIT MOJICKYJIIPHOTO MPUTSIKECHUS.
H##H#Par####OnbITH 10 BHIPALMBAHUIO KPUCTAJIIIOB TIOBAPEHHOM COJIM MJIM caxapa.
HHHPar###ONBITH 10 HAOIIOICHHUIO TETUIOBOTO PACIIMPEHHUS Ta30B, JKUAKOCTEH U TBEPABIX TEIL.
##HPar###OnpenencHue TaBJICHMS BO3IyXa B OAJIJIOHE MIMPHUIIA.

HAH#Par#H##ONbITE, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb JaBJICHHUS BO3JyXa OT ero o0némMa H
HarpeBaHUs WM OXJIKICHHUS.

#H##Par###IpoBepka THIOTE3bl JUHEHHOW 3aBUCUMOCTH JUIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

0.17 ##Par#H#Habnonenne n3MeHeHUs BHYTPEHHEW SHEPruM Teja B pe3yJbTaTe TEIUIoNepenaud U
pabOTHI BHEUTHUX CHIL.
##Par#H#ccnenoBanue siBIEHUS TEII000MEHA IPU CMEIIMBAHUM XOJIOIHOM U ropsiueil BObI.
##HPar#H###O0npenencHue KOJIWYECTBA TEIUIOTHI, IMOJIYYCHHOTO BOJON TIpU TEIuiooOMeHe ¢
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
H#HHH#Par###Onpenenenue yieabHON TEIUIOEMKOCTH BELECTBA.
H###Par###ccnenoBanue npoiecca nCapeHus.
H#H#Par###OnpeneneHue OTHOCUTEIBHOM BIQXKHOCTH BO3/1yXa.
H#HH#Par###Onpenenenue yenbHOM TEIUIOTHI IJIaBIEHUS JIbAA.
®dusnyeckue SBICHUS B TMPUPOJE: MOBEPXHOCTHOE HATSHDKEHHWE W KaNWUISPHBIE SIBJICHUS B
6.18 MpUPOJIE, KPUCTAIBI B mpupone, udnydenne CoJHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3HI;
o0Opa3oBaHHUe pOChl, TYMaHa, UHEs, CHeTa.
TexHuuecknue yCTpONCTBA: KalMJUIAPBL, MPUMEPHl HCIIOJIB30BAHUS KPUCTAJUIOB, KUIKOCTHBIN
6.19 TEPMOMETpP, JaT4YUK TEMIIepaTypbl, TEPMOC, CHCTeMa OTOIUIEHHUS JIOMOB, THUTPOMETPBHI,

MICUXPOMETp, MapoBasi TypOuHa, IBUraTellb BHYTPEHHETO CrOPaHUsI.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

OnexTpuzanus Ten. J[Ba poaa 3IeKTpUUYECKUX 3aps10B




B3aumogeiictBue 3apspkeHHbIX Ten. 3akoH Kynona (3aBUCHMMOCTH CHIIBI  B3aUMOJICUCTBUS

72 3apsKEHHBIX TEJ OT BEJIMYMHBI 3aPSAI0B U PACCTOSTHUS MEKy TEIaMU)

73 Onektpuueckoe monie. Hampspk€HHOCTH  anekTpudeckoro mojis. IlpuHnun cyneprno3unuu
' AIIEKTPUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)

74 Hocurenu snekTpuueckux 3apsioB. DIEMEHTApHBIN snekTpuueckuil 3apsn. CTpoeHue artoma.
' [TpOBOAHUKY U TUAJIEKTPUKH

7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia

76 DJEKTPUUECKUN TOK. YCIIOBUS CYIIECTBOBAHHS IJIEKTPUUYECKOTO TOKA. VICTOUHUKH MOCTOSIHHOTO
' TOKa

77 JleficTBHUS SIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUYECKUN TOK B
' JKHMIKOCTSX U ra3ax

7.8 Onekrpuueckas nemnb. Cuina Toka. DNeKTpUYecKoe HalpsKeHne

7.9 ConpoTuBieHNe NPOBOJHUKA. Y I€IbHOE CONPOTUBIICHUE BEIIECTBA

7.10 3akoH OMa 1JIs ydacTKa Lenu

7.11 [TocnenoBarenbHOE U MapauIeIbHOE COSTMHEHUE MPOBOIHUKOB

7.12 PaboTa 1 MOIIHOCTb 37eKTpHUecKoro Toka. 3akoH /xoyns — Jlenna

7.13 DJeKTpuYecKre IeNy U MOTPeOUTeNN IeKTpUIecKoil sHeprun B 6bITy. KopoTkoe 3aMbikaHue

7.14 ITocTosaHBIe MarHuTHL. B3anMoielicTBHE MOCTOSHHBIX MAarHUTOB

7.15 MarguTtHOe 1moste. MarauTHoe noJjie 3eMJId 1 €ro 3HaYEeHNE [UTS )KU3HU Ha 3eMIie

716 OnbIT Opcrena. MarHUTHOE TMOJie DJEKTPUYECKOro ToKa. lIpuMeHeHue 5>JIeKTpOMarHUTOB B

TCXHUKC




I[eﬁCTBHe MAarouMTHOIrO IoJii Ha HOPOBOJHHUK C TOKOM. 3HGKTpOI[BI/II‘aTeJIB IIOCTOAHHOI'O TOKa.

7.17 .
Hcnonp30BaHue 3JIEKTPOIBUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
7.18 Oneitel @apanes. SABneHue snekTpoMarHuTHON uHAYKUuU. [lpasuno Jlenna
219 OnexrporeHeparop. CrnocoObl NONyu4eHHS BICKTPUUECKONM SHEPruu. OJIEKTPOCTAHIMU Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHECpPIrUuu




7.20

[TpakTuyeckue paboOTHI:

OnbITHI 1O HAOJIOIEHUIO JIEKTPU3ALIUHU TNl UHAYKLIHEN U IPU COIPUKOCHOBEHUU.

HccnenoBanue JeNCTBUSA 3JIEKTPUUECKOIO MOJI HA IPOBOJIHUKH U AUDJIEKTPUKU.

CO6opka u mpoBepka pabOThl NEKTPUUECKON LIEIH TOCTOSIHHOTO TOKa.

H3MmepeHue U peryJIMpoBaHUE CUIIBI TOKA.

H3mepeHue U peryinpoBaHue HaIllPsKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO YE€PE3 PE3UCTOP, OT CONMPOTHUBIICHUS PE3UCTOPA
Y HaIIPSDKEHUS Ha PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JIEKTPUUYECKOTO CONPOTUBIIEHUS NIPOBOJHUKA OT €ro
JUIMHBI, IJIOIIAY IIOIEPEYHOr0 CEYEHMS U MaTepHaIa.

IIpoBepka mpaBmiIa CIOKEHUS HAIPSDKEHUH IIPU  MOCJIENOBAaTEIbBHOM COCIUHEHUHM JABYX
pesucrtopoB. IIpoBepka npaBuia I CUJBI TOKA IIPHU MApPAJUIEIbHOM COCIMHEHUU DPE3UCTOPOB.
Onpenenenue pabOThI 3JIEKTPUYECKOT0 TOKA, UAYIIETO Yepe3 pe3uctop. OnpeseneHre MOIHOCTH
JJIIEKTPUYECKOT0 TOKA, BBIACIAEMOM Ha pesucrtope. lccienoBaHue 3aBUCUMOCTH CHIIBI TOKA,
UAYIIEro 4epe3 JIaMIoOuKy, oOT HampsbkeHuss Ha Hedl. Omnpenenenue KIIJ[ narpesartens.
HccnenoBanne MAarHWUTHOIO B3aUMOJEWCTBUS IOCTOSHHBIX MArHMUTOB. 3ydeHne MarHWTHOrO
MOJIE MOCTOSIHHBIX MAarHuTOB MpH HMX OOBeJMHEHMM U pasaeneHuu. MccrnenoBanue neicTBus
AIIEKTPUYECKOTO0 TOKA HAa MAarHUTHYIO CTpeiKy. ONBITHI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHIIBI
B3aUMOJCHCTBUS KATYIIKU C TOKOM M MarHuTa OT CUJIbl TOKa W HaIpaBJICHUSA TOKAa B KaTYIIKE.
N3ydyeHne neicTBUsS MarHUTHOTO IOJI HA IPOBOJHUK ¢ TOKOM. KOHCTpyupoBaHuEe M M3ydeHUE
pabotbl anekrpoasurarens. M3mepenune KIIJ snekrponsurarenbsHoi ycTaHOBKH. OMBITHI 110
UCCJICIOBAHUIO SIBJICHUS DJIEKTPOMArHUTHOW MHIAYKIUU: UCCIENOBAaHUE U3MEHECHWM 3HAYCHUS U
HaIlpaBJIEHUs MHIYKIMOHHOTO TOKa

7.21

du3nueckue SBICHUSI B IpUPOAC: DICKTPUICCKUC SABJICHUS B aTMOC(I)Cpe, QJICKTPHUICCTBO KHUBBIX
OpTraHu3MOB, MAarHuTHOC II0JIC 3eMJII/I, J:[peﬁ(b IMOJIFOCOB, POJIb MArHUTHOI'O IOJIA IJIA JKU3HU Ha
3CMHC, MOJIAPHOC CUAHUC




TexHuueckue YCTpOMCTBA: 3JEKTPOCKOI, aMIIEPMETp, BOJBTMETpP, peocTar, CUYETUUK
AIIEKTPUYECKON SHEPTUH, INEKTPOOCBETUTENIbHBIE MPUOOPHI, HarpeBaTelbHbIE JIEKTPOIPHUOOPHI

122 (mpuMepBl), AIEKTPUUYECKUE MPEIOXPAHUTENH, IEKTPOMArHUT, HJIEKTPOABUTaTEIb MOCTOSHHOTO
TOKa, TeHEPaTOp MOCTOSHHOTO TOKA
9 KIIACC
Kon Kon
[IpoBepsieMbIe 7IEMEHTHI COJIEPIKAHHS
pasznena DIIEMEHTa
MEXAHUWYECKMUE ABJIEHUA
8.1 Mexanuueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NMPSAMONTMHEHHOE IBHKEHHE
8.4 ###Par#t#HepaBHoMepHOe TpsiMONUHEITHOE ABMKeHUe. CpelHsis U MTHOBEHHas CKOpPOCTb Tella
MIPU HEPAaBHOMEPHOM JIBUKEHUHU
8.5 Yckopenue. PaBHOycKOpeHHOE IPSIMOJIMHEHHOE TBU)KEHUE
8 8.6 ##HPar###CrobOonHoe manenue. OnbITel ['anmnes
8.7 ###Par##PaBHOMEepHOE IBUXKEHHE 1O OKpYXHOCTH. Ilepuon u yacrora oOpamienus. JIunelinas u
yrioBasi CKOpocTH. LleHTpocTpeMuTensHOe yCKOpEeHne

8.8 Ilepssiii 3akoH HptoToHA
8.9 Bropoii 3akon HeroroHa
8.10 Tperuit 3akon HeroToHa
8.11 H###Par###1 [puHIMN Cyneprno3ulnuy CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka




8.13

#H##Par###Cuna TpeHUs: CHIa TPEHUS CKOJIBKEHUS, CHIIa TPEHUS MTOKOs, APYTHE BUABI TPECHUS

8.14 H#H#HPar###Cuiia TSDKECTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJCHUs

8.15 JBmxenue rianeT Bokpyr Connua. [lepBas kocmuueckas ckopocTb. HeBecoMocTs U neperpysku

8.16 PaBHOBecHe MaTepralbHON TOYKH. AOCOIOTHO TBEPIOE TEJIO

8.17 ###Par##PaBHOBecre TBEPAOrO Tela C 3aKPEIUIEHHONW OChlO BpamieHus. MomeHT cuibl. LleHtp
' TSDKECTH

8.18 Nwmnynec Tena. M3Menenue ummynbca. IMIynsc cHitbl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 H##H#Par##PeakTUBHOE IBUKEHHE

8.21 Mexanunyeckas padoTa U MOIITHOCTh

8.22 PaGora cun TsxkecTH, ynpyroctu, TpeHus. CBsi3b SHEPTUH U pabOThI

8.23 [TorennuanpHast SHEPTrUs TeNa, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMIIH

8.24 IToTeHuManbHas 3HEPTUA CKATON IPY>KUHBI

8.25 ###Par###Kunetnueckas sHeprus. Teopema 0 KHHETUUECKON SHEPTUH

8.26 H#HHPar###3aKoH coXpaHeHHs] MEXaHUYECKOH SHEPTHH




8.27

[IpakTuyeckue paboOTHI:

OmpeneneHne CpelHe CKOPOCTH CKOJIbKEHUsS OpycKa WIIM JBHXKCHHUS IIapHKa IO HAKJIOHHOM
wiockoctu. OnpezeneHne YCKOPEHUsl Tela IMPH PaBHOYCKOPEHHOM JBHXKCHUU IO HAaKJIOHHOMN
IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPCHHOM JIBI)KCHUU Oe3 HadallbHOM
CKOPOCTH.

[TpoBepka THIOTE3bl: €CIAH MPU PABHOYCKOPECHHOM JBH)KCHHH O€3 HavalbHONH CKOPOCTH MYTH
OTHOCSTCS KaK psiJi HCYETHBIX YUCET, TO COOTBETCTBYOLIHE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.
HccnenoBanre 3aBUCMMOCTH CHJIBI TPEHHSI CKOJIBKCHHUS OT CHJIbl HOPMAJIBHOTO JaBIICHUS.
Ompenenenne KodhGUIMEHTa TpPeHUS CKOJbXKeHUs. OnpeneneHue KECTKOCTH  MPYKUHBI.
Ompenenenre pabOThl CHUJIBI TPEHHS TP PABHOMEPHOM [BIDKCHHU TeJia IO TOPU3OHTAIBHOM
nosepxHocTd. OmpeneneHne pabOTHl CHIBI YIPYTOCTH TIPH IOABEME Ipy3a C HCIIOIH30BAHHEM
HETIOIBHYKHOTO M TIO/IBIIKHOTO OJIOKOB

8.28

dusznyeckue SABICHUSI B npupoAc: MpUJIMBbBI U OTJIIHMBLI, JBUXXCHHC IIJIAHCT CoHeyHOM CHUCTCMBI,
PCAKTUBHOC IBUKCHUC ) KUBBIX OPIraHU3MOB

8.29

Texunaeckue YCTPOﬁCTBaI CIIMIAOMETP, AaTYHUKHU IMOJIOKCHUSA, paCCTOAHUA U YCKOPCHU A, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarensHoe nBuxenne. OCHOBHbIE XapaKTEPUCTHKH KOJIeOaHU: IEpUo/l, YaCTOTa, aMILIIUTY/AA
9.2 Matematnueckuii W TNPYXKUHHBIA MasTHUKU. [IpeBpaiieHue sHeprum npu KoseOaTelnbHOM
' JIB>KEHUN
9.3 3aryxatomue Konebanus. BoinyxeHusle konebanus. Pezonanc
Mexanunueckue BoiaHbI. CBONHCTBa MeXaHWYeCKHX BOJH. [IpogonbHbIe U onepedyHsie BONHbL. JlinHa
9.4 BOJIHBI U CKOPOCTb €€ paclpoCTpaHEeHHs. MeXaHn4ecKHe BOJIHBI B TBEPAOM TellE€, CEHCMUYECKUE
BOJIHBI
9.5 3Byk. [')pomMKoOCTh 1 BbICcOTa 3ByKa. OTpakeHUe 3ByKa




9.6

Nudpa3Byk u yabTpa3Byk

[IpakTuueckue paboOTHI:
Omnpenenenre 4acToThl U Mepuo/ia KoueOaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MpyKUHHOTO MasgTHUKA

9.7 HccnenoBanue 3aBUCUMOCTH Neprojia KojeOaHWH MOABEIICHHOTO K HUTU Tpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBUCMMOCTH TE€PHOAA KOJICOAHWH TPYKUHHOTO MAasTHHKAa OT MacChl Tpys3a.
[IpoBepka He3aBUCHUMOCTHU IepHoJa KoieOaHUil Ipys3a, MOJIBEUIEHHOIO K HUTH, OT Macchl rpy3a u
KECTKOCTHU NPYKUHBI. MI3MepeHne yckopeHusi CBOOOIHOTO MaieHus
0.8 duznyecKkue SBICHUS B IPUPOJIE: BOCIPUITHE 3BYKOB )KUBOTHBIMHU, 3€MJIETPSICEHUE, CEHCMUYECKHE
' BOJIHBI, IIyHaAMH, 3XO
9.9 TexHMueckue ycTporucTBa: 9X0JI0T, HCIOIB30BAHNE YIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DNEeKTPOMarHUTHOE T0JIe. DIEKTPOMAarHUTHBIC BOJTHBI. CBOWCTBA 2JIEKTPOMArHUTHBIX BOJIH
10.2 [Ixana 371eKTPOMAarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHas npupoja ceera. CkopocTh cBeta. BoinHoBBIE cBoOMCTBa cBeTa
10 10.4 [IpakTuueckue padbOTHI:
' M3yueHune cBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOILBIO MOOMIIBHOTO Tese(oHa
105 @usnueckue SBICHUS B MPHPOJE: OMOJOTHYECKOe ACWCTBHE BHIUMOTO, YIBTPa(QHOIETOBOTO H
' PEHTTCHOBCKOTO M3ITy4eHHUN
10.6 TexHuueckue ycTporcTBa: UCIOIB30BaHHUE HJIEKTPOMATrHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
1 111 JlyueBast monens cBera. MIcTouHHMKM cBETa
11.2 IIpssmonuHEitHOE pacpocTpaHEHHUE CBETa
11.3 OTtpaxkenue ceta. [lmockoe 3epkano. 3aK0H OTpaKCHHS CBETa




11.4 IIpenomnenue cBera. 3aKoH IpeaoMieHus cBeTa. [lonHoe BHyTpeHHEE OTpaKEHUE CBETa

11.5 JIunza. Xox jiy4yen B TMH3E

11.6 OnTtuueckas cucrema Qoroarapara, MUKPOCKOIIA M TEJIECKOIa

11.7 I'ma3 kak onruueckas cucreMa. biiM30pyKOCTh U JanbHO30PKOCTh

118 Paznoxenune Oemnoro ceera B crekTp. Ombitel HpioToHa. CnoeHHE CIEKTPaJbHBIX IIBETOB.

' Jlucriepcust cBeTa

[IpakTuyeckue paboTHI:
###Par###ccnenoBanne 3aBUCUMOCTH yTila OTPaKEHHUsI CBETOBOIO JIy4a OT YyIJia MaJeHHUS.
H###Par##113yuenue xapakTepUCTUK U300paKEHUS MPEMETa B IJIOCKOM 3epKaje.
###Par###ccnenoBanne 3aBUCMMOCTH yrila MPEJIOMIICHHS CBETOBOTO Jiyda OT yIjia MajeHHs Ha
IPaHULE «BO3JIYX — CTEKJION.

11.9 . .
H#Par#Hl lorydeHne n300pakeHUH ¢ IOMOILBIO COOUPAIOILEH JIMH3BI.
###Par##Onpenenenue GOKyCHOTO pacCTOSHUS U ONITUYECKOM CUJIbI cOOMparoIiel JTUH3BI.
###Par###ONbITH IO pa3I0KEHUIO OEJIOTr0 CBETa B CIEKTP.
HH#Par##H#OMBITBL 110 BOCHPHUATUIO 1BETA IIPEAMETOB IPU MX HAONIOAEHMH YEpe3 ILBETOBBIC
GbuIBTPHI

11.10 dusnueckue sBiIeHUs B npupone: 3armeHust ConHua u JIyHsl, 1BeTa Tej, ONTHYECKUE SIBJICHUS B

' atMocdepe (uBeT HeOa, pedpakius, paayra, MUPaX)
11.11 TexHuueckue ycTpoicTBa: 0UYKH, HEPUCKO, (poToanmapar, ONTHUECKUE CBETOBOIbI
KBAHTOBEBLIE SABJIEHUA
121 OmnsiThl Pesepdopaa u muianerapuas moziens atroma. Mojens atoma bopa
12 12.2 Hcnyckanue u norsiouieHue ceera atoMoM. KBaHTel. JInHeHuaThie CLIEKTPHI
12.3 PanuoaxkTtuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
12.4 Crpoenue aTomHoro siipa. HykionHast Moziens aToMHOro siipa. M3otomnst




12,5

PanuoaktuBHbIe npeBpamienus. [lepuos nomypacnaga aTOMHBIX siAep

12.6 SAnepHsble peakyy. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

12.7 OHeprus CBA3M aTOMHBIX szep. CBsA3b MacChl U YHEPTUU

12.8 Peaknuu cunrtesa u nenenus saep. Ucrounuku sneprun CosiHIA U 3BE3NT

12.9 SAnepHas sHepreTuka. JleicTBUE palMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBbI
[IpakTuyeckue paboTHI:

12.10 HabntoaeHune crijionHbIX ¥ IMHEWYaThIX CIIEKTPOB U3ITyYEHHUS.

' HccnenoBanue TPEKOB: U3MEPEHUE SHEPIMU YaCTHUIIBIIIO TOPMO3HOMY IyTH (110 poTorpadusim).

N3mepenue paaroakTuBHOro (oHa
@dusnueckue SBICHUS B HNPUPOJE: E€CTECTBEHHbIN pPagUOAaKTUBHBIN (DOH, KOCMUYECKHE JTy4H,

12.11 paZMOaKTUBHOE H3JIyY€HHE NPUPOJHBIX MHUHEPAJIOB, ICHCTBUE DPAaJMOAKTUBHBIX H3JIydE€HUH Ha
OpraHu3M 4YeJI0BEKa

12.12 TexHu4eckue ycTpoucTBa: CIIEKTPOCKOI, MHANBUIYAIBHBIN JO3UMETD, Kamepa Bunbscona




MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEFOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIEIO OGPA3OBAHUSI

Kon nposepsiemoro IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOM
TpeOOBaHUs o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 0011ero odpa3oBannust Ha ocHoBe PI'OC

[Tonnmanue ponu ¢U3MKM B HAy4YHOH KapTHHE MUpPA; CPOPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHUN O
3aKOHOMEPHON CBSI3M W T[I03HABAEMOCTH SIBJICHHH NPUPOIBI, O pOJIM OSKCIepUMEHTa B (QHU3UKE, O
cucteMoo0pasyroniei poiu GU3NKU B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJOTUH, 00 3BOJIIOIUU
buznyYeCKUX 3HaHUHN U UX POJIH B LIETIOCTHOM €CTECTBEHHOHAYYHOU KapTHHE MHUPA, O BKIIAJE POCCUNUCKUX U
3apy0OeKHBIX YICHBIX-(DH3UKOB B pa3BUTHE HayKH, OOBSCHEHHE MPOILIECCOB OKPYKAIOMIETO MHUPA, PA3BHTHE
TEXHUKHU U TEXHOJIOTHI

3HaHUs O BUJAX Marepud (BEIIECTBO W TOJE), O ABIKEHHH KaK CIIOCO0E CYIIECTBOBAaHUS MaTepHu, 00
aTOMHO-MOJIEKYJISIPHOW TEOpUU CTPOCHMs BEIIEeCTBA, O (PU3UYECKOH CYIIHOCTH SBJIEHUH NPUPOJBI
(MEXaHWYECKHX, TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3IUYaTh SIBICHUS 110 OMHUCAHUIO
UX XapaKTEPHBIX CBOICTB M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE SBJICHUE; YMEHUE
pacrio3HaBaTh TPOSIBIIEHHE H3YYEHHBIX (PU3MYECKHX SBICHUM B OKpYXKAalOIIeM MHUpPE, BBLACTAS UX
CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN)

Bnanenue ocHOBaMM IOHATHHHOIO arrapara 1 CUMBOJIMYCCKOT'O A3bIKa (1)I/I3I/IKI/I " UCIIOJBb30BaHHUEC UX JJIA
3 peHicHusd y‘le6HI>IX 3aa4; YMCHUC XapaKTCPU30BATb CBOMCTBA TCI, (I)I/I3I/I‘ICCKI/IC SABJICHUS W TIPOLCCCHI,
HCIIOJIb3Ys (I)yHI[aMeHTaJ'ILHLIe 1 OMIIMPHUYICCKUEC 3aKOHBI

4 YMeHMre onmmchIBaTh HU3Y4YCHHBIC CBOMCTBA TeN U (bl/ISI/II-IeCKI/IC ABJICHUS, UCITIOJIB3Ys (bl/ISI/II-IeCKI/IC BEJINYHHBI




Briagenune ocHOBaMM METOJIOB HAYYHOTO MO3HAaHHSA C y4ETOM COOJIOAEHHS MpaBWiI OE30MacHOTo Tpya:
HaOro1eHne (PU3MUECKUX SBJICHUNA:

YMEHHE CaMOCTOSTEIbHO COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAaHOBKY M3 JIAaHHOTO HaOOpa 000pyI0BaHHMS I10
MHCTPYKIIMH, OTIUCBHIBATH XOJI OIbITA U 3aIIMChIBATh €r0 Pe3yJIbTaThl, (POPMYIUPOBATH BHIBO/IbBI;

NPOBEJCHUE NPSMBIX M KOCBEHHBIX M3MEPCHUI (PM3MYECKUX BEIUYMH: YMEHHE IUIAHUPOBATH U3MEPCHUS,
CaMOCTOATENIFHO COOMpATh JKCIIEPUMEHTAIBHYIO0 YCTAaHOBKY 110 HWHCTPYKIHMH, BBIYHCISATH 3HAYCHHUE
BEJIMYMHBl M AHAIM3UPOBATH IIOJy4CHHBIC PE3YJIbTaThl C YU4ETOM 3aJaHHOW IOTPEHIHOCTH PE3yJbTaTOB
U3MEPEHU;

NPOBEJCHUE  HECIOXKHBIX  OKCIIEPUMEHTAIBHBIX  HMCCIEAOBAaHMH;  CaMOCTOATENBHO  cOOMpaTh
SKCIIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOAMTH HCCIICIOBAHUE MO0 MHCTPYKIMH, MTPECTABISATh MMOTYYCHHBIC
3aBUCHMOCTH (PM3MUYCCKUX BEJIMYHMH B BUJC TAOIHI[ U TPa(UKOB, YUYUTHIBAThH MIOTPELUIHOCTH, JCJIaTh BBIBO/IbI
0 pe3yJIbTaTaM MCCIICI0BaHUS

[TonnmaHue XapaKTepHBIX CBOMCTB (U3UYECKUX MOJenel (MaTepuanbHasi TOUKa, abCOMIOTHO TBEPAOE TEIO,
MOJIEJIM CTPOEHMS a30B, KMJIKOCTEH W TBEPIBIX Tel, IUIAHETapHas MOJENIb aroMma, HYKJIOHHas MOJEJb
ATOMHOTO $/pa) U YMEHHE IPUMEHSTh UX JJIs1 O0OBACHEHUS! (PU3NUECKUX MTPOLIECCOB

YMenne OOBSICHATh (PU3WUYECKHE TPOILIECCHl U CBOMCTBA TEJ, B TOM YHCJI€ W B KOHTEKCTE CUTYyaIlui
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, B YACTHOCTH, BBIABIISATH MPUUYMHHO-CIIECICTBEHHBIE CBSI3M W
CTPOUTHh OOBSCHEHHE C OMOPOM Ha H3yYEHHBIE CBOMCTBA (DU3UYECKUX SIBICHUM, (PU3MUECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIENIN

VYMenue pemarh pacuy€THble 3amaud (Ha 0ase 2 — 3 ypaBHEHMi), UCHOJB3YyS 3aKOHBI U (OPMYJIBI,
CBA3BIBAIOIIINEC (i)mnqecxne BCJIIMYMHBI, B YaCTHOCTH, 3allMCBIBATH KPATKOC YCJIOBHE 3aJlail, BBIABIIATH
HEOAOCTaoIue AaHHBIC, BBI6I/IpaTI) 3aKOHBI U (1)OpMy.]'H)I, HCO6XO}II/IMBIG I ee peIICcHus, HMCIIOJIb30BaTh
CIIpaBOYHBIC HOAaHHBIC, IIPOBOAWTH paC'-IéTBI U OLOCHHUBATHL PCATUCTHUYHOCTH IIOJIYYCHHOI'0O 3HAYCHUSA
¢u3nUecKoil BEIMUYMHBI; YMEHHUE ONpEIeNsATh Pa3MEepHOCTh (PU3MUECKOW BEIWYHMHBI, MOJIYYEHHOW NpHU




PEUICHUHA 3a1a49n

YMeHue xapakTepu30BaTh IPUHIUIIBI AEHCTBHUS TEXHUYECKUX YCTPOMCTB, B TOM YKCIIEe OBITOBBIX IPUOOPOB,
U TPOMBINUICHHBIX TEXHOJIOTMYECKUX IIPOLIECCOB IO HMX ONMCAHUIO, UCIOJb3ys 3HAHUS O CBOMCTBAX
¢u3nUecKux SBICHUIA U HEOOXOUMbIe (PU3UUECKHE 3aKOHOMEPHOCTH

10

YMeHHe HCIOJIb30BaTh 3HAHUSA O (1)I/ISI/I‘ICCKI/IX SABJICHUAX B HOBCCI[HCBHOﬁ KHN3HU 1A obecnieyeHust
0€30I1aCHOCTH IIpu O6paH_IeHI/II/I ¢ OBITOBBIMHU npn60paMH U TCXHHUYCCKUMU YCTpOﬁCTBaMH, COXpaHCHUA
300POBbA H CO6JHO,Z[CHI/I${ HOPM O9KOJIOTHYCCKOro IIOBCACHUA B OKPY)KaI-OH_Ieﬁ cpeac; IMOHHMAHUC
H606XO,I[I/IMOCTI/I IMPUMCHCHUA JOCTHIKEHU U (I)I/I3I/IKI/I u TEXHOJIOTHI JJIA palnOHaJILHOI'O
MMpUPOAOII0JIb30BAHUA

11

OmnpIT moucKa, TpeoOpa3oBaHUs W TPEIACTaBleHUs WHOOpMAIMKU (PU3MUECKOTO COJACpPXKAHUA C
WCIIOJIb30BaHUEM HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHM; YMEHHE OILIEHHBATh JOCTOBEPHOCTH
MOJIydeHHOW WH(OpMaAIMM Ha OCHOBE MMEIONIUXCS 3HAHUN M JOMOJHUTEIBHBIX HMCTOYHUKOB;, YMEHHE
WCIIOJIH30BaTh MPU BBHIMOJHEHWH YYEOHBIX 3aJaHUM HAyYHO-TIONMYJSPHYIO JUTEpaTypy (U3UIECKOTO
COJIep’KaHus, CIpPAaBOYHbIE MaTepUalbl, pecypchl ceTu HHTepHeT; BianeHue O0a30BBIMH HaBBIKAMU
npeoOpa3oBaHrs UHPOPMAIMK U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYT'yl0; YMEHHE CO3/1aBaTh COOCTBEHHBIE
MUChMEHHBIC U YCTHBIE COOOIIIEHHUsI HA OCHOBE MH(POPMAIINH U3 HECKOJIBKUX HCTOYHUKOB




IHEPEYEHD 3JIEMEHTOB COILEPKAHUSA, IIPOBEPAEMBIX HA OI'3 11O ®U3UKE

Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 MEXAHUYECKUE ABJIEHUA
1.1 Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD IBUKEHUS
19 PaBHOMepHOE 1 HepaBHOMEpHOE ABMkeHHE. CpeHsisi ckopocTh. Dopmyria I BEIYUCIICHUS CpeIHEel ckopocTH: vV = S/t
PaBHOMEpHOE mNpAMONTMHENHOE JBWKEHHE. 3aBHUCHUMOCTh KOOpPJIMHATHI Telda OT BPEMEHHU B CIydae PaBHOMEPHOIO
MPSIMOJIMHEHHOTO IBMYKCHHUSI:
1.3 x(f)=x,+vt
I'paduku 3aBUCUMOCTH OT BpEMEHH JIJIs1 IPOEKIIUU CKOPOCTH, MIPOSKIIMH MTePEeMEIEHUs, ITyTH, KOOPAUHATHI P PABHOMEPHOM
MPSIMOJTMHETHOM JIBHXKCHUH
3aBUCHMOCTb KOOPJIMHATHI T€JIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOTO MPSIMOJIMHEWMHOTO JIBU>KEHHUS:
!Q
Sp(f)=vg, *I+a* =
-
@opMynbl I TPOEKIMU TIEPEMEIICHUsI, TPOEKIMH CKOPOCTH M TMPOEKIMH YCKOPEHHS TMPU PaBHOYCKOPEHHOM
MPSIMOJTMHEHHOM JIBIDKCHUU:
2
14 'STG):UOI '?‘+fn‘1_ 'E‘

U_\'(r) =Upy T4, Z,

a (f)=canst,

] a5

2 I _H
Usy Uy Sy

I'paduku 3aBUCUMOCTH OT BPEMEHH sl MPOEKIIMU YCKOPEHUsl, MPOEKIIUU CKOPOCTH, NMPOEKLUHU MEePEMEIICHNUs, KOOPIUHATHI
IIPY PABHOYCKOPEHHOM MPSIMOJIMHEHHOM JBUKEHUN




1.5

CBoboaHoe majnenue. @opmysbl, ONUCHIBAIOIINE CBOOOJHOE MaJIEHUE Teja MO BEPTUKAIM (IBM)KEHUE TeJla BHU3 WU BBEPX
OTHOCHUTENIHO MOBEPXHOCTH 3eMin). ['paduku 3aBUCUMOCTH OT BPEMEHHU ISl MPOEKIUU YCKOPEHUS, MPOCKIIUU CKOPOCTH U

KOOPJZIMHATHLI ITPH CBO6OI[HOM MMaac€HWM TEJia 0 BEPTUKAIU

1.6

CKopocCTh paBHOMEPHOIO JIBUKEHUS TeJla IO OKpYkHOCTU. HarpaBinenue ckopocTu.
dopMyta 711 BEIYUCICHHSI CKOPOCTH Yepe3 paanuyc OKPYKHOCTH | PO OOpaICHHUS :
L= iR
T

LlenTpocTpeMuTenbHoe yckopeHue. HampaBieHne LIEHTPOCTPEMHUTENBHOIO YCKOPEHHUS.

YCKOPEHHUSL:

CDOpMy.]'Ia, CBA3bIBAOMIAA IEPpUOA U HACTOTY O6paH_IeHI/I$IZ

Vo= ?

®opmysia I BBIYMCICHHUS

1.7

Macca. ITnotHocTs Bemectsa. @opMyra sl BEIYUCIEHUS TUIOTHOCTH:

1.8

Cuna — BCKTOpHAad (I)I/IBI/I‘-ICCKBJI BennunHa. CIIOKEHUE CUI

1.9

SABnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:

F=m-d




COHaHpaBJ'IeHHOCTI) BCKTOpa YCKOPCHUs TCJIa U BEKTOpA CUJIBI, HeﬁCTBYIOIHCfI Ha TCJI0

B3aumoneiicteue ten. Tpernit 3akoH HproToHa:

Fyy=-F

1.11
Tpenue Nokos U TpeHUe CKOJbKeHUS. DopMyIia I BEIMUCICHUS MOJYJISl CHITBI TPEHUS CKOJIBKCHHSI:
F_=pn-N
1.12 w=H
Hedopmarus Tena. Yrupyrue u Heynpyrue aegopmaruu. 3akoH ynpyroi gedopmanmn (3akon ['yka):
BcemupHoe Tsarorenue. 3akoH BCEMHUPHOTO TSATOTSHHUS:
My -1
F=G 1%
1.14 R
Cuna TsbkecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.
dopmyna 7S BBIYUCICHUS CUITBI TSDKECTH BOJIM3H MoBepxHoCcTH 3eminu: F = mg.
JiBmxenue ranet Bokpyr Connna. [lepBas kocmudeckasi ckopocTb. HeBecoMoCTh U meperpys3ku
Nmrmyniee Tenta — BeKTopHas (pU3NYecKas BeTMIHHA.
1.15 p=md
Nmnynbse cuctemsl Ten. M3Menenue ummynbea. IMITybe CHITBI
1.16 3aKOH COXpaHEHHs UMITYJIbCA I 3aMKHYTOM CHUCTEMBI Te:




D=yl +inyU, =const

PeakxtuBHOEC JBHWXKCHHUEC

1.17

Mexannueckast pabora. @opmyna s BBIYUCICHUS PaOOTHI CHIIBL:
A=Fsooso

MexaHuudeckas MOIIHOCTb:

n=2
r

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. d)opMyJIa JJIA BBIYUCIICHU A KHHETHYECKOM OHCPIHUHU:

HE)E
BTy

Teopema o kuHeTH4eckoi sHeprun. @opmyna sl BEBIYUCICHUS TOTEHIIUAIbHONU YHEPTHH TeJa, TOJAHIATOTO

Hag 3eMIISit:

E,= mgh

1.19

MexaHudeckast JHEpIus:
E=E;.+E p
3aKOH COXpaHEHUsI MEXaHNYECKOM dHeprun. PopMyiia sl 3aKOHA COXPAHEHHSI MEXAHUYECKOW SHEPTHH B OTCYTCTBUE CUII

Tpenus: E = const.
[IpeBparteHne MexaHU4YECKON YHEPTUH MPU HATUYUU CUIIBI TPEHUSI.




[TpocThie MeXaHU3MBI. «30JI0TOE MPABHUIIO» MEXaHUKH.
Ppruar. Moment cuier: M - Fl.
YcnoBre paBHOBECHS phlyara:

M +M, +..=0

[ToxBwxHBIN 1 HenoABWXKHBINA 0;10kU. KIT/] mpocThIX MeXaHU3MOB,

1.20

n= Anonesmas
AS&I‘I:E‘IEEE&H

JlaBneHne TBEpAOTO TEma.
@opMyia 11 BBIYMCIICHUS IABJICHHS TBEPIOIO Tena:

_ £
p==

121 HaBnenue raza. ATMocepHOe JaBieHuUE.
. FHI[pOCTaTI/ILIeCKOC JaBJICHUC BHYTPH KUIKOCTH.

@opMyia 11 BBIYMCIICHUS 1aBJICHHS] BHYTPHU KUIKOCTH:

p=pgh+p_,

1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc

3akoH Apxumena. @opmyra ajisi OIpeieTICHUs BRITATKUBAIOIIEH CHIIBI, ICUCTBYIOIICH Ha TEJO, MOTPYXKEHHOE B KUIAKOCTh WIIH

ras.
1.23
F A T pgv
YCHOBI/IC I1IJIaBaHUs TCJia. HﬂaBaHI/Ie Cy,[[OB nu B03I[yXOHHaBaHI/Ie
1 24 MexaHI/IquKI/Ie KOHe6aHI/IH. AMHHI/ITyI[a, HepI/IO)I[ U 4Y4acToTa KOHC6aHHﬁ. (DOpMyﬂa, CBsA3BbIBAKOIIAsA LIaCTOTy nu HepI/IOII

KOJICOAaHUIL:




1.25

MaremaTHuecKuil 1 Ipy>KUHHBIA MasTHUKU. [IpeBparienue sHepriuu npu KoiedaTeabHOM JIBUKECHUU

1.26

3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

1.27

MexaHU4ecKHe BOJIHEL. HpOI[OJIbHBIe H IIOMNCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTb PACIIPOCTPAHCHUA BOJIHBI:
A=v-T

1.28

3Byk. [')poMKkoCTb 1 BbICcOTa 3BYKa. OTpakeHue 3ByKOBOM BOJIHBI Ha rpaHulie ABYX cpel. MH]pa3Byk u ynpTpa3Byk

1.29

IIpakmuyeckue pabomul

W3mepenue cpeiHel MIOTHOCTH BEIIECTBA; apXUMEIOBON CHJIbL; )KECTKOCTHU MPYXKHUHBI; KOA(POUIMEHTA TPEHUS CKOJIbKEHUS;
paloThI CHIIBI TPEHUSI, CUJIbl YIPYTOCTH; CPEIHEH CKOPOCTH JBMXKEHUSI OpycKa MO HAKJIOHHOM IIOCKOCTH; YCKOpEHUs Opycka
IIPU JIBUKEHUU 110 HAKJIOHHOM IJIOCKOCTH; YAacTOTHI U MepHoja KoJieOaHui MaTeMaTHUeCKOro MasiTHUKA; YaCcTOThl M Ieproja
KoJIeOaHUH NPY>KUHHOTO MasTHUKA; MOMEHTA CUJIbL, ISMCTBYIOIIEr0 Ha pblyar; paboThl CUIIBI YIIPYTOCTH MPH MOABEME Ipy3a ¢
MTOMOLIbIO0 HEMOJBUKHOTO 0JI0Ka; pabOThI CHIIBI YIIPYTOCTH MPU MOABEME Ipy3a ¢ TOMOUILIO OJIBUKHOTO OJI0Ka.
HccnenoBanne 3aBUCHMOCTH apXUMENOBOM CHIIBI OT 00bEMa MOrpyXKEHHOM YacTH Tela W OT IUIOTHOCTH YKHUJIKOCTH;
HE3aBHCUMOCTH BBITAJIKUBAIOILIEH CUIIBI OT Macchl Tella; CUJIbl TPEHUS CKOJIBbKEHUS OT CUJIbl HOPMaJIbHOIO JJaBJICHUS U OT pojJa
MTOBEPXHOCTHU; CHJIBI YIPYIOCTH, BOSHUKAIOLIEH B MPYXKUHE, OT CTENEHU AedopMaluy NpyKUHbI; YCKOpEeHUs: Opycka OT yria
HaKJIOHAa HalpaBISAOUIeH; Mepuoaa (YacToThl) KoJeOaHUIl HUTAHOrO MasTHMKA OT JJIMHBI HHUTH; Iepuoja KoJjeOaHWit
NPY)KUHHOTO MasTHHKAa OT MAacChl Ipy3a M JKECTKOCTH TMPYKHUHBI, HCCIIEOBAaHME HE3aBUCUMOCTH IEepHoAa KojebaHui
HUTSHOTO MasgTHHKA OT Macchl rpy3a. [IpoBepka ycinoBust paBHOBecHUs pblyara




Quzuueckue sA61eHUs 8 NpUupoOe: IPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMHU B KUBOM M HEXUBOW MPHUPOJE, ACHCTBUE
CWJIBl TPEHHSI B MIPUPOJIEC U TEXHUKE, MPUIUBBI U OTJIMBBI, JABUKEHUE IIaHEeT COJHEUHON CHCTEMbI, pEaKTUBHOE JIBIKEHHE

1.30
’KMBBIX OpPraHU3MOB, pblYard B TeJle YeJOBEKa, BIMSHHE aTMOC(HEpPHOro MABJICHUS Ha JKMBOW OpraHU3M, IUIaBaHUE DEIO,
BOCIIPUSTHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICEHHUE, CEHCMUYECKUE BOJIHBI, IIyHAMH, X0
Texnuueckue ycmpoiicmea: ClIMIAOMETP, JaTYHKH TTOJ0KEHUS, PACCTOSHHS U YCKOPSHHUS, JHMHAMOMETD, MOIIIUITHUKH, PAKETHI,
131 pBIYar, MOJIBUKHBIN W HEMOJIBUKHBIN OJIOKH, HAKIIOHHASI TUIOCKOCTh, MMPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI,
' YCTPOHCTBO BOAOIPOBOJIA, THAPABIMYECKUI IPECC, MAaHOMETP, OapoMeTp, BEICOTOMED, MOPIIHEBOM HACOC, aPEOMETP, IXOJIOT,
MCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE
2 TEIVIOBBIE ABJIEHU A
21 OCHOBHBIE TOJIOXKEHHUSI MOJIEKYJSIPHO-KHHETUYECKOH TEOpUM CTpPOSHHs BemiecTBa. Mopgenn TBEPAOTO, JKUAKOTO |
' ra3000pa3HoOro cocTosHui BemmecTBa. Kpucrammmueckue u amopdHsie Tena
2.2 JIBrokeHue gacTull BeniecTBa. CBsA3b CKOPOCTH JBIKEHHS YacTHI] C TeMIiepaTypoil. bpoyHoBckoe aBmkenue, nuddysus
2.3 CMaurBaHue U KallWJUISIPHBIE SBJICHUS
2.4 TemoBoe paciimpeHue u cxxaTue
2.5 TeroBoe paBHOBECHE
2.6 Buytpennss sHeprus. Pabota u teruionepeaaya Kak crnocoObl U3MEHEHUS! BHYTPEHHEH sHeprun
2.7 Bunpl Temonepeaayn: TeIUIONPOBOHOCTh, KOHBEKIIHS, N3TyICHUE
HarpeBanue n oxnaxaenue ten. KonmnmyecTBo TeruioTsl. Y enpHas TeII0EMKOCTb:
2.8
O=cm(t,—1;)
3aKOH COXpaHEeHHUsl PHEPTUH B TEIUIOBBIX MpoLeccax. Y paBHEHUE TEIUIOBOro OajaHca:
2.9
QO +0, +..=0
510 Hcnapenue u konaeHcanus. Vi3aMeHeHre BHYTPEHHEH 3HEPrUM B Mpoliecce MCMapeHusl U KoHaeHcanuu. Kumnenue sxuaKocTH.

VY nenpHas TemoTa napoodpaszoBanus: L = Q/m
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BnaxnocTtn BO3ayXa

[InaBnenue m kpucraimsanus. M3MeHeHHe BHYTpEHHEH SHEPIUM IPU IUIABJICHUHM U KPUCTAIM3ALMM. Y IEJIbHAs TEIIOTa

IIJIaBJICHHUS:
2.12 0)
m
2.13 BHyTpeHHsIs 3HEprUsi CropaHus TOIUIMBA. Y JieIbHasl TeIUIoTa cropanus tormisa: q = Q/m
2.14 [Ipunuuns! padots! Temnosbix aurateneii. KIT/[ rerosoro asurarens
IIpakmuyeckue pabomul
W3mepeHue ynenbHOM TEIIOEMKOCTH METANIMYECKOro IMJIMHAPA; KOJUYECTBAa TEIIOThI, MOJYYEHHOrO0 BOJOW KOMHATHOM
515 TemnepaTypbl (PUKCUPOBaHHOW MaccChl, B KOTOPYIO OIYILEH HarpeThlil LWIMHJIP; KOJIWYECTBA TEIUIOTHI, OTJAHHOI'O HAarpeThiM
' LHWINHAPOM, IIOC]€ OIyCKaHHs €ro B BOAY KOMHATHOM TeMIeparypbl; OTHOCHUTENIBHOW BIIQXKHOCTH BO3]yXa; YIEJIbHOM
TEIUIOTHI IUIaBJIeHUs Jibaa. MccnenoBanne n3MeHEHUsT TeMIIepaTyphbl BOABI TP PA3IMUHBIX YCIOBHAX; SBICHHS TEINIOOOMEHa
IIPY CMENIMBAHUHN XOJIOAHOW U ropsiuel BOABL; ITPOLIECCA UCITAPEHNUS
516 Qu3zuyeckue sa61eHUsA 8 Npupode. TIOBEPXHOCTHOE HATSHKEHHME M KaWJUISIPHBIE SIBJICHMS B MPUPOJE, KPUCTAILIBI B MPUPOJE,
' m3nyderne CouHila, 3amMep3anne BOJ0EMOB, MOPCKUE Opu3bl; 00pa3oBaHME POCHI, TYMaHa, UHEs, CHeTra
Texunuueckue ycmpoticmeéa: KalWUIApbl, MPUMEPHl HCIONb30BAHUS KPHUCTAUIOB, >KUJIKOCTHBIH TEPMOMETp, JaTUUK
2.17 TeMIIepaTypbl, TEPMOC, CUCTEMA OTOIUICHHUs JOMOB, TUTPOMETpBI, ICUXPOMETpP, MapoBas TypOWHa, IBUTaTellb BHYTPEHHETO
CrOpaHHs
3 DJIEKTPOMATHUTHBIE SABJIEHU A
3.1 Onextpuzanus Ten. J[Ba BUaa 3IeKTPHUECKUX 3apsi/IOB
3.2 B3aumoneiicTBue 3apspkeHHBIX Telnl. 3akoH Kynona
3.3 3aKOH COXpaHEHHS YJICKTPHUECKOTO 3apsiia
3.4 Onexkrtpuueckoe mojie. Hampsok€HHOCTH anekTpuyeckoro mosisd. [IpuHOMO Cynmeprno3uiuu  SIeKTpUYecKHX moneill (Ha




KaueCTBEHHOM YpPOBHE)

3.5 Hocutenu snekrpuueckux 3apsaioB. JeicTBUE AIEKTPUUECKOT0 MOJIs Ha JIEKTpUUecKue 3apsanl. [[poBOIHUKY U AUDIEKTPUKHI
36 [TocTosnHbIM 251eKTpruyYecKkuil TOK. [lelicTBus snekTpudeckoro Toka. Cuiia Toka. Hanpsbkenue.

' I =qg/t,U=A/
37 DIEKTPUUECKOE COTPOTUBIICHHE. Y IETHHOE ANEKTPUUIECKOE COMPOTHUBIICHUE!

' R =pl/S
3.8 3akon Oma s ygactka aekrpuueckoit rernu: | = U/R

[TocnenoBarenbHOE COEIMHEHUE TTPOBOIHUKOB:
I,=I,; U=U,+U,; R=R +R,

3.9 [TapannensHoe coeMHEHNE TPOBOJAHUKOB PABHOTO COMPOTUBIICHHUS:

U=U;I=1+I;R=2.
- - 2

el

CMmenranHeIe COCAUHCHUA ITPOBOAHNUKOB

3.10 Pabota u momHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul

3akoH Jlxxoynsa — Jlenua:

3.11 2
Q=I"-R-t
3.12 OmneIT OpcTena. MarHuTHOE NoJI€ MPSAMOT0 IPOBOIHUKA ¢ TOKOM. JINHMM MarHUTHOM MHIYKINH
3.13 MarauTHoe 1ose MOCTOSHHOrO MarHuTa. BzauMoeiicTBUE MOCTOSHHBIX MarHUTOB
3.14 JleficTBHE MarHUTHOTO TOJII HA POBOJHUK C TOKOM

3.15 OneiTel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuno Jlenna




IIpaxmuueckue pabomul
W3mepenue 37eKTPUIeCKOTr0 COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH 3JIEKTPUUECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.
HccnenoBanmne 3aBUCMMOCTH CHJIBI TOKA, BOSHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JAMIIOUYKa), OT HAMPSKEHHsI Ha KOHIIAX

3.16 IIPOBOJIHUKA; 3aBUCUMOCTH COIPOTHUBIEHHS OT JJIMHBI IIPOBOJHHUKA, IUIOLIAJAN €ro IOMNEPEYHOr0 CEYEHHUs U YJIEeIBHOTO
COIIPOTHBIICHHUSL.
ITpoBepka mpaBuiia Assl 3JEKTPUYECKOI0 HANPSHKEHUS IPU MOCIIEI0BATEIbHOM COEIMHEHUH MPOBOAHMUKOB; IPAaBUJIA I CUJIbI
AJIEKTPHUYECKOTO TOKA MPU MapaIIeIbHOM COSAMHEHUH MTPOBOIHUKOB (PE3UCTOPHI U JIAMIIOYKA)

317 DQusuueckue s61eHUs 8 npupoode. SICKTPUIECKUE SBICHUS B aTMOC(epe, SJIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE T10JIE

' 3emin, Apeiid MmomocoB, poiab MArHUTHOTO TIOJIS JUTS KU3HHU Ha 3eMile, TOJISIPHOE CUSHUE

Texnuueckue ycmpoticmea: 3JIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTaT, CYETYMK OJICKTPUYECKOH OSHEPrHH,

3.18 AJEKTPOOCBETUTENNbHBIE MPUOOPHI, HArpeBaTENIbHBIE AJIEKTPONPUOOPBl (IIPUMEPHI), JSJIEKTPUUECKUE MPEAOXPAHUTENH,
3JIEKTPOMArHuUT, NEKTPOABUraTelNb IIOCTOSHHOIO TOKA, FeHEpaToOp MOCTOSIHHOTO TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHBIX BOJH

3.20 JlyaeBas mojens certa. [IpsmonuHeliHOe pacpocTpaHeHHe CBeTa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkano

3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA

3.23 Jucnepcus cseta

3.24 JIunza. Xop nydeii B munze. okycHoe paccTosiHue TuH3bl. OnTryeckas cuia uu3el: D = 1/F

3.25 I'ma3 xak ontuueckas cucrema. OnTuyeckue npuOopsl




Ipaxmuueckue pabomul
#H##Par###3MepeHne ONTHYECKOM CUJIBI COOMpAIOIIel JTUH3BI; (POKYCHOTO PACCTOSHHUSA COOMpAIOIICH JUH3BI (110 CBOMCTBY
paBEHCTBA Pa3MEpPOB MpeaMeTa U H300paKEHHS, KOTIa MPEIMET PACIOJIOKEH B TBOMHOM (DOKYCE), TIOKa3aTeNs MPETOMIICHHSI

3.26 CTEKIJIa.
###Par###ccnenoBanue CBOWCTBa M300paKCHUS, TIOTYYEHHOTO C TIOMOIIBIO COOMpAIOIIEH TUH3bI, U3MEHEHHUS (DOKYCHOTO
paccTosHUS ABYX CIIOKCHHBIX JIMH3; 3aBUCUMOCTH yTJIa MPEJIOMIICHHSI CBETOBOTO JIyda OT yrJja MMaJIeHUsl Ha TPAHMIIC «BO3IYX —
CTCKJIO»

3.97 Qu3zuueckue s6nenus ¢ npupode. 3atMenus Connua u JlyHbl, 1BeTa Tel, ONTHYECKHUE ABJIEHUS B arMmocdepe (LBeT Hebda,
pedpakmus, pagyra, MUPax)

3.28 Texnuueckue ycmpoticmea: 04KH, IEPUCKOT, (poToanmapar, ONTHIECKUE CBETOBO/IbI

4 KBAHTOBGIE ABJIEHUA

4.1 PanuoaktuBHOCTE. Anb(a-, 6eta-, ramma-uznydenus. Peakiuu ansda-u Oeta-pacnana

4.2 OmnsiTel Pesepdopaa o paccesnuto anbda-yactuu. [Inanerapuas mogens atroma

4.3 CocraB atromHoro sipa. M3oTomns

4.4 [lepuona monypacnaga aTOMHBIX 7P

4.5 SnepHsble peakiy. 3aKOHbI COXPAHEHUS 3apsAA0BOT0 U MAaCCOBOTO UUCEI

46 Dusuueckue s6eHU 8 npvupode: €CTEeCTBEHHBIN paﬂnoaKTfIBHHﬁ (OH, KOCMHYECKHE JIy4d, PAJHMOAKTUBHOE H3ITydeHHUE
MIPUPOJTHBIX MUHEPAJIOB, ICHCTBUE PAAMOAKTHBHBIX H3JIYUCHUH Ha OPTaHU3M YeJIOBEKa

4.7 Texuuueckue ycmpoticmea: CIIEKTPOCKOT, MHANBUAYAIbHBIN 103UMETp, Kamepa BunbcoHa, syiepHasi SHepreTuka







