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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K Pe3ysIbTaTaM OCBOCHHS Ha
yrayOnéHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl, MPEICTaBICHHbIX
B ®I'OC 000, a Takxe ¢ yuérom (denepanbHO paboueit mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogaBanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBICHO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOIIMXCS, CTpeMsIuxca K Oojee TIyOOKOMYy
OCBOCHMIO (M3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydvaromuxcsi. B mporpamme 1o  (QuU3MKE  Y4YUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METapeIMETHBIM pe3yJibTaTaM 00ydeHHs, a TaKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTeprana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢u3uke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®du3zurka sABIAETCS CUCTEMOOOPA3YIOLIUM /IJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEeIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OHWOJIOTHEH, acTpoHOMHUEH © (U3UISCKOU
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
NpeloCTaBseT HaumboJiee scCHble o00pa3lbl NPUMEHEHHS HAyYHOrO METoja
MO3HAHU, TO €CTh CII0C00A MOJTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna w3 TIaBHBIX 3a7a4d (PU3MUECKOTro oOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenne ¢usnku Ha yriayOJE€HHOM YpOBHE MPEINojaracT YBEPEHHOE
BJIIaJICHUE CIeIyIOLUMU KOMIIETEHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAY4YHO OOBSCHATD SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPIIPETUPOBATh JaHHBIC W HCIIOJIB30BaTh HAyYHBIE JOKA3aTeIbCTBA IS
MOJTyYEHUs BBIBOJIOB.
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[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenbHBIX oOpraHuzanusx Poccuiickoit @Denepanuu, peagu3yIONINX
OCHOBHBIE  0011€00pa30oBaTeNIbHbIE MPOTPAMMBbI, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocseienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydenust Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca M CTpEeMJICHHS OOYdYaloIIMXCsl K HAyYHOMY H3YUYCHHIO
IIPUPOJIbI, PA3BUTHE X UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEIOBATENBCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(GbopMHpOBaHNE HAYYHOI'O MHPOBO33PEHMS KaK pe3yJibTaTa M3Y4YEHHs] OCHOB
CTPOCHHSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHHEe YMEHHH NPUMEHATH (U3HUECKUE 3HAHWSA W HAYYHBIC
JI0Ka3aTeNbCTBA U1l OOBSICHEHUS OKPY KAIOIINX SIBJICHUI;

dbopMHpoBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymei
npodeCCUOHAIBHOW  CSITEIbHOCTH, CBSA3aHHOM C (U3MUKOM, TMOArOTOBKA K
JanbHeleMy oOy4eHHIO B 3TOM HallpaBJICHUN;

dbopMHpoBaHHEe TOTOBHOCTHM K JajibHEUIIEMy HW3y4YeHUIO (U3uKu Ha
yIrIyON€HHOM ypOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduneit oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTmxeHue 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01iero o0pa3oBaHusi 00ECTICYMBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXAHUYECKUX,
TEIUIOBBIX, DJIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

NpUOOpPETCHUE YMEHUN aHAJIU3UPOBATh U OOBSICHATH (PU3UUECKUE SIBJICHUS HA
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOJOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUs W UCIOJb30BaHUs (U3MUECKUX MOJIENel, BKIIOYas TBOPUYECKHUE U
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEIOBATEIbCKUX YMEHHI: HAONIONaTh SBICHHUS W H3MEPSThH
(bu3nYecKue BEIMYUHBI, BBIIBUTATh THIOTE3bl U MPEjIarath SKCIEPUMEHTAIbHBIC
C0CcOObI UX MPOBEPKH, IUIAHUPOBATh U MPOBOAUTH OIBITHI, IKCIIEPUMEHTAIbHbIE
WCCIICIOBAHMSI, aHATM3UPOBATH TIOJTyYEHHBIC JAHHBIC U JIENIaTh BBIBOIBI,
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OcBoeHHE TPUEMOB paboThl ¢ HMH(popMammen (HU3MUECKOTO COJNEpIKaHUS,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSAX (DU3UKH, HHTSPIIPETAUS U
KPUTHYECKOE OIICHHUBaHUE WH(OPMAITUH;

3HAKOMCTBO CO cdepamu MPOoPECCHOHATBHON NeATEeILHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
bu3HIECKOI HAYKH.

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoBanus orBoautcs 340 dacoB: B 7 kimacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).
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COJEPXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KaI0IIEero Mupa.

®dusnka — Hayka O npupoje. SBiaeHus TPUPOIbl (3JIEMEHTHI COJIEPHKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenWyuHbl. PasmepHocTh. Enunuibl (GU3HUECKUX BEIWYUH.
W3mepenne Qusnuecknx BeauuuH. OTanoHbl. dusmueckue mnpubdopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpynaa mpu padoTe ¢
nabopaTtopHbIM 00OpyAoBaHUMEeM. MexayHapoaHas cucteMa eauHull. IlepeBon
BHECUCTEMHBIX €AUHUI B enuHUIBl CH.

Kak ¢usuka u JApyrde ecTecTBEHHbIE HAyKH H3Y4YaloT TMPUPO.Y.
EcrecTBeHHO-HAy4HBI METOJ TNO3HAHMS: HAOJIOJCHUE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro sieiaeHus. Onucanue Gu3NIECKUX SBJICHUNA C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnueckue, TEIUIOBBbIE, JJEKTPUYECKUE, MArHUTHBIE, CBETOBEIE,
3BYKOBBIC SIBJICHMUSI.

dusnyeckue NPUOOPHI U MpoleaAypa MPSIMBIX HU3MEPEHHI aHAJIOTOBBIM U
M (HPOBBIM PUOOPOM.

Jlabopamopusie pabomul u onvimel.

OmnpeneneHue 1eHbl ASJCHUS KAl U3MEPUTEIHHOTO Tpudopa.

N3mepeHne pacCTOsSHUIN.

N3mepenue mnomaan u oobéMa. MeTo1 majaeTk.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TENa.

Onpenenenue pasMepoB MajbiX Tesl. MeTon psaoB.

[IpoBeneHue wucCleIOBaHUS 1O TMPOBEPKE TUMOTE3bl: AAIBHOCTH TMOJIETA
IIapuKa, myneHHOTO TOPU30HTAIBHO, TeM OO0JIbIIE, YeM OOJIBIIE BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBEeeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BenecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBrkeHue dacTtull BemiecTBa. CBsI3b CKOPOCTH JBMXKEHUSI YACTHI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.
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ArperaTHbl€ COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBsI3b MEXKIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHHUSIX U MX aTOMHO-MOJIEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

HabGnronenue sBieHmid, 0OBICHIIONINXCS TPUTSHKEHUEM WM OTTATKHUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSAOB (C UCIOJIb30BaHueM (oTorpaduii).

OnbITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUSL.

Pa3nea 3. /IBukeHHe 1 B3aUMOAEHCTBHE TeJl.

Mexannueckoe naBwxkenue. Ilyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MpUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CxkopocTe. CpenHsis CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['padukm 3aBUCMMOCTEN BENMYMH, OMNMCHIBAIOUIMX JBHKeHUE. OOmue
NOHATUS 00 OTHOCHUTENBHOCTU JABWXKeHUsA. CloKeHHe CKOpOCTeH Juisi Tell,
JBHOKYIIUXCS MMApalIebHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3aumoaencTBHE TeNl Kak NPUYMHA
M3MEHEHUSI CKOPOCTHM MABWXKEHUA Tell. Macca Kak Mepa WHEPTHOCTH TeJia B
MOCTynaTeabHOM JABWXEHUU. I[InotHOoCcTh BemiecTBa. CBsi3b IJIOTHOCTH €
KOJJMYECTBOM MOJIEKYJ B eAuHuIle o00bEéma BemectBa. CMecH M CIUIABBI
IToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCTb.

Cuita Kak XapakTepuCTHKa B3auMoAeuCcTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ TOMOILIBIO AMHAMOMETpA. SIBICHHE TATOTEHUS M CHIA
TsokecTd. CHila TSDKECTH Ha Jpyrux miuaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX O OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUST UM TPEHUE IOKOs, BSI3KOE TpeHHE. TpeHue B NpUpoAe M
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSMOJIMHEUHOTO JBUKEHUS.

HaGmroienue siBfeHust HTHEPIIUH.

HaOmronenne naMeHeHus CKOpOCTH MPY B3aUMOJICHCTBUU TeJ.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEJI.
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CrnoxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomul u onvimol.

OrnpeneneHue CKOPOCTH PAaBHOMEPHOIO JBUXEHUS (IIapUKa B KUIKOCTH,
MOJIEIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapukKa IIo
HAKJIOHHOUW IUTIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1aedhopMarivm)
MPY>KUHBI OT MIPUII0KEHHOMN CHUIIBL.

OnbITel, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIBI IABJICHUS U XapaKTepa COMPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, JKUAKOCTEH W ra3oB.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHbLIECHUS U YBETUUEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JIaBJIEHHS ra3a OT OOBbEMAa W TEMIEpPATYPBHL.
[lepenaya naBiieHHs] TBEPIABIMU TEJIAMH, KUIKOCTSIMU U razaMu. 3akoH Ilackans.
[THeBMaTHUECKNE MAILIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTH  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiaudeckue
MeXaHU3Mbl. VCronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CeTponCcTBO BOJOIIPOBOA.

Atmocdepa 3emin u atrmocdepHoe naBieHue. [IpuuuHBI CyIiecTBOBaHUS
Bo3aymHOM oOonouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJIeHHs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHUS OT BHICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHus aTMOCHEPHOTO TaBJICHMUS.

JlelicTBre XKUIAKOCTH M ra3a Ha MOTPYKEHHOE B HUX TesO. BriTankuBaromas
(apxumenoBa) cuiia. 3aKkoH Apxumena. Y CJI0BHE BOZHUKHOBEHUS BBHITATKHUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3myxomiaBaHue.

Jemoncmpayuu.

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUS )KUJIKOCTBIO U TA30M.

Coobmiaromuyecst COCyIbl.

I'mppasinueckuil mpecc.

[IposiBrieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHMOCTh BBITAIKUBAIONICH CHIIBI OT 00BEMA MOTPYKEHHON B KHIKOCTh
YacTH TeJia U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAKOUIEH CUJIBI BECY BBITECHEHHOM KUJIKOCTH.
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VYcnoBue naBaHus TEN: IUIABAHUE WM MOTPYKEHUE TENI B 3aBUCUMOCTH OT
COOTHOILEHHUS TUIOTHOCTEN TeJIa U JKUJKOCTH.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyX EHHOM B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BhITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, MTOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnpITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIIECH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKUJKOCTH, OT 00bEMA MOTPY>KEHHON B KHUIAKOCTh YaCTU
T€JIa U OT INIOTHOCTH KUIKOCTH.

KoHcTpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKH U OINPEIEICHNE
€€ rpy30I0AbEMHOCTH.

Paszgen 5. PaGoTra u MOIIHOCTB. JHEpPrus.

Mexanudeckast paboTa Jj1si CUJl, HAMPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MonHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TOJHUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MomeHTOB. [IpuMeHeHHMe TmpaBWja paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpoctbix MmexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas »dHeprusi. KuHeTmueckas ¢ TOTCHIMAJbHAS SHEPTrHUs.
[IpeBpailieHrie OHOTO BH/Ia MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALCHNS DHEPIUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepnl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

HccnenoBanue ycioBUi paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenne npaBuia peluara AJisi HOJIBHYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU MPHU MOABEME TPY30B MPHU MOMOIIU
MOJIBMYKHOTO OJIOKa.

N3ydeHne 3aKk0Ha COXPAaHEHUSI MEXAHUYECKON SHEPTUH.

8 KUIACC
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Pa3nea 6. TenioBbIe ABJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHHU.

Mogenu TBEPIOTO, KHAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan jisi HOBBIX
TEXHOJIOTUI. TEeXHOJOTHU TMOJYYeHUS HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOMCTB T'a30B, KUJAKOCTEH W TBEPABIX TEN HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KMHETUYECKOW Teopuu. [I0BEpXHOCTHOE HATsHKEHUE, CMAadyMBaHUE, KATWUIIPHBIC
ABJEHUA. TEIUIOBOE paclIMpPEHUE U C)KATHE. 3aBUCUMOCTH JIaBJICHUS raza oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpEIHEH KHHETUYECKON DSHEprueu
TEIUIOBOTO JIBM>KEHUS YacCTHUIl. TeMrepaTypHbIE IIKAJIBI.

BuyTtpennsis sHeprugd. CrnocoObl HW3MEHEHUSI BHYTPEHHEH 3HEpruu:
TeIuIonepesaya U COBEpILIEHUE paboThI. Bunsl TEIIONEepeaauH:
TEILIONPOBOJAHOCTb, KOHBEKIUA, U3ydeHre. Buapl Tterionepenayu B NpUpoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonuuecTBo TemnoTel. YaenbHas TEMIIOEMKOCTh BEUIECTBA. TeminooOMeH u
TeIJI0Boe paBHOBecue. 3akoH HpioToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBieHrEe U OTBEPAECBAHUE KPUCTANIMUYECKUX BELIECTB. Y I€JIbHAS TEIJIOTa
maBneHus. [lapooOpazoBanue u koHneHcamnus. Mcnapenue. Kunenue. Y aenpHas
TEIJIOTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEPATypbl  KUIEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHbIA Tap. BraxkHOCTh
BO3/yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUs.

[Tpunrunel pabotsl TerioBbix aBurateneit. KIIJ TeroBoro nBurarens.
TermioBple ABUTaTeId MW 3allATa OKpPYXKArolled cpeapl. TemnaoBble TMOTEpU B
TEIUTOCETSX.

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

Hemoncmpayuu.

HaGmronenrie OpoyHOBCKOTO IBUKEHUS.

HaGmonenune nuddysuu.

HaGnronenne sBIEHUN TOBEPXHOCTHOTO HATSDKCHUS, CMaYUBaHUSA U
KAWUISIPHBIX SIBIICHUM.

HabGnrogenue TemioBoro paciupeHus Tem.

W3meHeHue nAaBieHMs] raza NpU U3MEHEHHH 00bEMa M HArpeBaHUU WIH
OXJIAXKICHUU.
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[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Buasl Tertonepenaym.

OxJtaykieHue IpHU COBEPIIEHUH PabOTBHI.

HarpeBanue npu coBepIiieHUN paOOThl BHEITHUMHU CHJIAMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InYHbIX BELIECTB.

HabGnronenue xurneHus.

Habrogenune nocTossHCTBa TeMITepaTyphl MPH TIaBICHUH.

Mojenu TennoBbIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimaul.

OnbITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSHKEHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TeMieparypsl IpU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEPaTyphl.

OnbITel 1O HAONIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/JIOHE MIMPUIIA.

HccnenoBanve 3aBUCHMMOCTH JABJIEHUS BO3lyXa OT €ro oo0béma W
TeMIepaTyphl.

[IpoBepka TUNOTE3bl JUHEWHOW 3aBUCUMOCTHU JIJTMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmrogenne wu3MeHeHHs BHYTPEHHEH OHEpPruM Tela B  pe3yibTaTe
Terionepeaayn U paboThl BHEIIHUX CHUJI.

UccnenoBanre sBJICHUS TEIIOOOMEHA TMpPU CMEIIMBAHUU XOJIOJHOM H
ropstuer BOJIBL.

Onpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPHU TETIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIHOCTH TEIUIOBBIX MOTEPh (3akoH HptoToHa-Puxmana).

Onpenenenue ynenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOW TETUIOTHI TJIaBJIEHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja 3JIEKTPUYECKHX 3apsaoB. B3aumopeincraue
3apsbKeHHBIX Tell. 3akoH Kyrnona.

Onektpuueckoe mnojne. Hanpspk€HHOCTH a3nekTpuueckoro mnods. IIpuHiuun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYECTBEHHOM YPOBHE).
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Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl.
Crpoenne aroma. IIpOBOIHMKH, IHAIEKTPUKA H MOJYIPOBOJHHKHA. 3aKOH
COXPAHEHMS IEKTPUUIECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B METaIIaX, )KUJIKOCTAX U raszax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaIPSKEHHE. AMIIEPMETP
Y BOJIBTMETP B IIE€MU MOCTOSTHHOTO ToKa. CONpOTUBIICHHE MPOBOJHUKA. Y IEIbHOE
CONpOTHUBJIEHUE BellecTBa. 3akoH Oma Juist ydactka uenu. [locnenoBarensHoe n
napajuielIbHOe coeAMHEHnE MPOoBOAHUKOB. J/]C B LeNM MOCTOSHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3IEKTPUUYECKUX
uenen. HennHelnHbIe 3JIEMEHTHI.

Pabota u MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jxoynsg-Jlenna.
DOneKkTpuyecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[loctostHHBIE ~ MarHUTHl.  B3aMMOAENCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJId U €r0 3HA4€HUE JJISl KU3HU Ha 3eMIie.
OnbiT Opcrena. MarHutHoe moJie JJEKTpUYECKOoro Toka. OnblT  Ammepa.
[IpumeHeHnEe SIEKTPOMArHUTOB B TEXHUKE. JI€MCTBME MAarHUTHOrO TOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa U ompeAeneHUuE €€ HamnpaBJICHUS.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. VICHoJIb30BaHHWE 3JIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SABneHne anekTpoMarHuTHOM MHAYKUMH. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco0bl MOJTYYEHUS AIEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIIMM Ha BO30OHOBIIEMBIX HCTOYHHKAX DSHEPTHHU. DKOJIOTHUYECKHE
POOIeMBbI SHEPTETUKHU. TOIIMBHBIE JIEMEHTHI U SJICKTPOMOOHIIH.

Jemoncmpayuu.

DJeKTpU3aLus TEJl.

JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE AEKTPOCKOTIA.

DJIEKTpOCTaTUYECKAs UHAYKIIHSL.

3aKOH COXPAHEHUSI ICKTPUUECKUX 3aPsJIOB.

MoaenupoBaHue CHIOBBIX JIMHHM JJICKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMa)kKHBIX CYJITAaHOB.

[IpOBOHUKH U TUDJICKTPUKH.

M cTOYHNMKHM TTOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.
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["a30Bblii pa3psia.

W3mepeHne CUilbl TOKa aMIIEPMETPOM.

N3mepenue 3IeKTpUUeCcKOT0 HAMPSKEHUS! BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTUBIICHUN.

B3aumopericTBre NOCTOSTHHBIX MATHUTOB.

MopaennupoBaHue HEBO3MOKHOCTHU Pa3IeJIEHUS MOJHOCOB MAarHUTA.

MopaennpoBaHuEe MarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHmT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIEKTPOJIBUTaTENb MOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DJIEKTPOTreHEePaTOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

OneiThl 1O HAOJMIOJEHUIO DJIEKTPU3AIMU TeJI MPU COMPUKOCHOBEHUH H
VHIYKLHEH.

HUccnenoBanne OEUCTBUS JJIEKTPUYECKOTO TIOJS HAa NPOBOJHUKUA U
JIARJICKTPUKHU.

COopka 1 UCTIBITAHUE JICKTPUUYECKON 1M TOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JITMHBI, TUIOIIAIX MTOMEPEYHOTO CEUCHUS U MaTepuaa.

OnpeneneHue yaeabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBWiia CIOXKEHUS HAIPSOHKEHUHM TIPU  MOCJIEI0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia i CHJIbI TOKa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Onpenenenue 9/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[IpoBepka npasuin Kupxroda.

[TpoBepka BeImoIHEHUS 3aK0HAa OMa 7151 TOJTHOM LIETIH.

N3ydeHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIH MOJYITPOBOIHUKOBOTO JIUOJA).

Omnpenenenne pabOTHI AIESKTPUIECKOTO TOKA, MAYIIIETO Yepe3 PEe3UCTOp.

OnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
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N3y4yeHne MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB IIPU UX O0BEIMHEHUU U
pa3aciieHUHN.

HccnenoBanne AeMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJCHUsS TOKA B KaTyIIKE W OT HaJu4us
(OTCYTCTBUSI) CEp/ICUHUKA B KaTYIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoncTpynpoBanue u u3ydeHue paboThl JJIEKTPOIBUTATENS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM yCTaHOBKH.

OnpITBl 1O  HKCCIICOOBAHHUIO  SIBJICHUSA DJIEKTPOMArHUTHOW  HWHAYKIWU:
UCCIIEIOBAaHUE N3MEHEHU 3HAUEHUS U HANPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexann4yeckue siBJICHUS.

Mexannueckoe JaBwkeHue. MarepuanbHas Touka. CrnocoObl ONMUCaHUS
MEXaHUYECKOTO JBWKCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHSI.

BekTopHble BENIMYUHBI, ONEpAllMU C BEKTOPAMU, POECKLIMU BeKTOpa. Paaunyc-
BEKTOP MATEpUAIbHOM TOYKH, MEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSMOJMHEWHOE JBHKeHME. HepaBHOMEpHOE TPSAMOJIMHENHOE JIBUXKEHUE.
CpenHsst 1 MTHOBEHHAsI CKOPOCTh TeJa PU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOYCKOpPEHHOE MPSMOJIMHEWMHOE JBUKEHHUE. Y CKOPEHHE
cBoOogHOTrO mageHus. OneITel I anmuiest.

['paduyeckas uHTEpHpeTaldsi YCKOPEHHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
MEepEMELICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBrokeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBM>KEHHE 110 OKPYKHOCTH. JIMHEWHAss CKOPOCTh, YIIIOBAsi CKOPOCTh, MEPUO/T
Y 4acToTa OOpalieHus: Mpyu paBHOMEPHOM JBHKEHUU MO0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CHIIa.

ITepseiit 3akoH HeroToHa. Bropout 3akoH HeroroHa. Tperunii 3akon HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cumia TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CUJia
TpEeHUs MOKos, Apyrue Bubl TpeHus. KoaduuueHT tpenus.

JIBUKEHHE T IO OKPY>KHOCTH IO IEUCTBUEM HECKOJIBKUX CHIL.
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3akoH bepnymnum m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
amnmapartbl, CyJa Ha TMOJIBOJIHBIX KpBbUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIISAX. [IBMKEHHE MOe3/]a Ha MAarHUTHOM MOAYIIIKE.

Cuna TSHKECTM M 3aKOH BCEMHUPHOIO TATOTEHMs. [[BU)KEHUE Tel BOKpYT
rpaBUTALIMOHHOTO ILeHTpa (B ToM uwucie I1aHer BOkpyr Comuuna). Ilepmas
KOCMHYECKAsi CKOPOCThb. HEBECOMOCTh M MEPETPY3KHU.

PaBHOBecue maTepuanbHON TOUKH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tema. W3menenme wummynesca. HMmnynec cunbl.  Yhpyroe u
HEYIPYyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHHUS WMITYJIbCA.
PeakTuBHOE IBH>KEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa Cui TSDKECTH, YNPYrOCTH,
TpeHus. CBA3b d3HEpruu U paboThl. [loTeHInanbHas S3HEPrus Tena, MOIHATOrO Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEPrus CxKaTou npykuHbl. Kunernueckas
sHeprua. Teopema O KMHETMYECKOM SHEPIHH. 3aKOH M3MEHEHHMS U COXPaHEHUS
MEXaHUYECKON SHEPTUH.

Jlemoncmpayuu.

Habnronenne MexaHM4eCcKOTo ABUMKEHUS Tela OTHOCHUTEIBHO PA3HBIX Tell
OTCYETA.

CpaBHEHHE IIyTE€d W TpPAaeKTOPUM JBWKEHHS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.

HccenenoBanre Npu3HaKkOB PAaBHOYCKOPEHHOTO IBUXKECHUS.

Habmroienue 1BM»KeHuUs Tea 1o OKPYKHOCTH.

HabmroieHue MexaHW4yecKux SIBJICHHM, MPOUCXOIALIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM MU YCKOPEHHOM JBMKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBeCHS T€Jl, CBOOOIHOTO MajcHUs, KOJI€OaHUsI MasiTHUKA B
WHEPLHUAIBHBIX CUCTEMAX KaK MTOATBEPKACHUE IPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTB YCKOPEHHS TeJIa OT €ro MacChl U ICUCTBYIOIIEH Ha HETO CHJIBI.

HabGntogenue paBeHcTBa CHII IPU B3aUMOJICHCTBUH TET.

M3meHeHne Beca Tela Mpyu yCKOPEHHOM JBHKECHUH.

Ilepenaua uMmirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOICHUCTBUU TEJL.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbCa MPU YIIPYTrOM B3aUMOJICHCTBUU.

Hab6nronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.
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CoxpaHeHure SHEepruu Ipu ABUKEHUH TeJIa MOJ ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

KoHcTpynpoBanne TpakTa Uil pasroHa W JAJIbHEWIIET0 PaBHOMEPHOIO
JIBHDKCHUS IAPUKA WIIH TEJICKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS OpycKka WA JIBUKEHUS
HIapyKa [0 HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yYCKOpPEHUsT Tela MpPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOU IUTOCKOCTH.

HccnmenoBanne 3aBUCHMOCTH IIYyTM OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 Ha4aJIbHOW CKOPOCTH.

[IpoBepka rUMoTe3bl: €Civ MPU PAaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaIbHOU
CKOPOCTH ITyTH OTHOCSTCS KaK PsiJl HEYETHBIX YMCEII, TO BPEMEHA OJJUHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOIIEHHOIO MO YIJIOM K TOPU30HTY.

HccnmenoBanne 3aBUCUMOCTH  CHJIBI  TPEHHMS CKOJBXEHHS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUSL.

Onpenenenue kodhGUIeHTa TPEHUS CKOTBKECHUS.

Onpenenenue KECTKOCTH NPYKUHBL.

HccenenoBanne 3aBUCMMOCTH CUIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IIPYKUHE, OT
CTEIEHU JiepopMaIuu MPY>KUHBI.

Omnpenenenue paboOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella 1O
TOPU30HTAIBHOM ITOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YHOPYrOCTH TMpU  NOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.

Pasznen 9. Mexannyeckue Koj1e0aHUsI H BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUIMTyJa. [apMoHWYEecKHMe KojeOaHus. 3aTyXawllue KoJieOaHus.
BoinyxieHHble kosneOanus. Pesonanc.

MaremaTnuecknii 1 TPYKUHHBIM MasTHUKH. [IpeBpaiieHue sHeprum npu
K0JIe0aTeIbHOM JBUKCHUU.

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBA
MEXaHUUYECKUX BOJIH: uHTepdepeHuus u nudpaxius. JJinHa BOJIHBI U CKOPOCThH €&
pacnpocTpaHeHusa. MexaHn4eCKHUe BOJIHBI B TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBI.

3Byk. PacnpocTpaneHne m oTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pesonanc B akyctuke. WHppasByk u ynbprpasByk. Hcmonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpayuu.

HaOmronenne konebanuii Tell moA AOEHCTBUEM CHIJIBI TSKECTH Y CHUJIBI

YIPYTOCTH.
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Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnronenue BRIHY X IECHHBIX KOJI€OaHU U pe30HaHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJEIH).

Hab6nronenune naTepdepennnu n qudpakiind BOJIH Ha TOBEPXHOCTH BOIBI.

HaOnronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHre 9acTOTHI U MEPUOIa KOJICOaHU MaTEMAaTHIECKOTO MasTHUKA.

Omnpenenenre 9acTOThl U MEPHO/Ia KOJIeOaHH MPYKUHHOTO MasITHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KojaeOaHui Tpy3a Ha HUTH OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia KoJIeOaHUM MPYKMHHOTO MasTHUKA OT
Macchl rpysa.

[IpoBepka HE3aBUCUMOCTH NEpHOJA KOJeOaHUN TIpy3a, MOABEUICHHOIO K
JIEHTE, OT MaccChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MIEPHOJIa KOJIeOaHUH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenue yckopeHusi CBOOOTHOTO MaJiCHUsI.

Pazgeua 10. DaeKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.

ONEeKTPOMArHUTHOE  MOJIe.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMArHuTHhIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUIsi COTOBOM CBsi3u. Panuomokanus. Kocmuueckas
CBSI3b.

OnekTpoMmaruuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
cBeTa: uHTephepeHIs U TUPpaKIus.

Hemoncmpauuu.

CBOICTBA PJIEKTPOMATHATHBIX BOJIH.

WNuTtepdepenius u nuppaknus cBeTa.

Jlabopamopusie pabomul u onvimel.

N3yyeHune CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBI0 MOOHJIBHOTO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOJEHNIO HHTEphEepEeHIINH U TU(PaAKIINKU CBETA.

Pa3nen 11. CBeroBbIe AIBJI€HHUS.

JlyueBass Mojzenbp cBeTa M TreoOMeTpuYecKas ontuka. lcTouHuku cBera.
[IpssmonuHueiiHoe pacnpocTpaneHue cBeta. 3armeHuss ConHna wu JIyHBL
Otpaxxenue cBeta. [lnockoe 3epkano. 3akoH oTpaxeHus cBera. lloctpoenue
M300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.
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[Ipenomnenue cBera. 3akoH IpejaomiieHus cBera. [lonHoe oTpaxkeHue cBeTa.
Hcnonp30BaHrE MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

JImnza, xox usywyern B JuH3e. Popmyna TOHKOM JuH3BL llocTpoenme
n300paxkeHuit, CcHOPMHUPOBAHHBIX TOHKOW JUH30M. OmnTHueckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckomna. [ma3, Kak onTuyeckas cucTema.
biM30pyKOCTh U JAIBHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnektp. Omnbitel Hpiotona. Croxenue
CHEKTpalIbHBIX IBETOB. JlHcnepcus cBeTa.

Hemoncmpauuu.

[IpssMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tomyyenune n300paxeHuil B IIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBOJ.

Xop tydeil B coOuparoniei JIMH3e.

XO0J Iy4yer B pacCEeMBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.

PasnosxeHue 6enoro cBera B CHEKTP.

[Tomyyenue 6e0ro cBeTa NpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanre 3aBUCUMOCTH yria OTPAXKEHHsSI CBETOBOIO Jiydya OT yIja
NaJCHUS.

N3yuenue cBONCTB N300pakeHUSI B TNIOCKOM 3€pKalie.

HccnenoBanre 3aBUCMMOCTH yIila MPEJIOMJIEHUS OT yTIila MaJeHNs CBETOBOTO
Jy4a Ha TPAHULIE «BO31YX—CTEKIIO».

[Tomy4yenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTNH3HI.

OmnpenencHue (POKYCHOTO PACCTOSIHUS M ONTHYECKOM CHJIBI cOOMparomei
JIMH3BI.

OnbITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpIThl MO BOCHPUSTHIO IIBETAa NPEIMETOB IMPU HX HAOMIOACHUH Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBLI€E SIBJIEHMS.

OmnwiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atroma bopa.
Hcnyckanue u norsoiieHure ceeta atoMoM. KBanTtel. JInHeWyaTbie CIEKTPHI.
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PanuoaktuBHOCTh. Asba-, 6eTa- U ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wMopaenbs aromHoro sapa. M3oromsl. PanuoaktuBHBIE
npespanieHus. [lepuon monypacnaga atoMHbIX saep. JercTBue paanoaKTUBHBIX
U3JTy4€HHUI Ha )KUBBIE OPraHU3MBbI. 3alUTa OT PAAHMOAKTUBHOTO U3ITyUYEHHUS.

AnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAIOBOTO M MACCOBOIO YHCEIL.
OHeprusi cBsi3M aTOMHBIX sfep. CBsA3b Macchl U dHepruu. Peakiuu cuHTe3a U
nenenust sgaep. Mcrounuku sHeprum ConHua W 3BE31A. SnepHas >HepreTHka.
DKOJOrHYecKHe MPOOIeMBI SIIEPHON SHEPTETUKH.

Jemoncmpayuu.

CrieKkTpbl U3Ty4YEHHUsI U MOTJIONICHHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CnekTp Bogopo/a.

HabGnronenue TpekoB B kamMepe BuibcoHa.

PaboTa cuéTunka HOHU3UPYIOIIMX U3ITYyYEHUH.

Perucrpanus n3nmydeHus: IpUPOJAHBIX MUHEPATIOB U MTPOJLYKTOB.

Jlabopamopuvie pabomul u onvimel.

HabGnrogenue CruIonHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHHUE SHEPIHM YACTHIbI 10 TOPMO3HOMY IyTH
(mo gotorpadusim).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A IINH MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb IPEAHA3HAYEH JI CUCTEMATH3alu1
u  0000IIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATENbHOCTH,
MPUOOPETEHHOTO TIPH M3YYEHHH BCETO Kypca (M3MKU YTIIyOJIEHHOTO YPOBHS, a
TaKKe VIS TIOJIFOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY 10 (U3HKE.

B 1npouecce u3ydeHHs JAHHOTO MOIYJIS PEATU3YIOTCS M IOJIy4aroT
JajapHelIlee pa3BUTHE YYeOHBbIC JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
NpPEAMETHBIX W METalmpeAMETHBIX pe3yjabTaToB oO0ydeHus, GopMUpOBaHUE
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHNE U ONMCAHUE SIBJICHHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, WCCIEAO0BATENbCKUE NEUCTBUS (BBIIBUKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUIAHUPOBAHUE MCCIICOBAHUS, AHAINU3 JAHHBIX U
MOJTy4YE€HHE BHIBOJIOB).

[IpeanoututenbHO (HOpMO  OCBOEHUST MOMYJsSL SIBIAETCS TPAKTHKYM,
porpaMma KOTOpOro BKIIFOUAET:

pelieHre 3a7ad, OTHOCSIIMXCS K Pa3IMuHbIM pa3jieiaM U TeMaM Kypca
(GU3HMKHY, B TOM YKCIE 33]1a4, UHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3IelioB;

BBITIOJIHEHUE JIA0OPATOPHBIX padOT M ONBITOB (BKJIIOYAsk pabOThl U OMBITHI U3
nepeyHel K paslesiaM Kypca) B YCIOBUSIX CaMOCTOSITEIBHOTO IUIAHUPOBAHUS
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MIPOBE/ICHUSI UCCIIEIOBAHMS, BBIOOpA U OOOCHOBAHUSI METOJIa U3MEPEHUS BEJIMYUH,
COOPKHU SKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBIIIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3agaHusl MO €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEKIIPEIMETHBIM COJEPKAHUEM;

paboTy HaJ rPYyNIOBBIMU WM UHAUBUAYAIbHBIMU MPOEKTAMHU, CBI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

W3ydeHne MOBTOPUTEIHBHO-0000MIAIOMIETO MOIYJIS MOXET 3aKaHYMBAThCS
MPOBEJICHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (pU3MKK yriayOIEHHOTO YpOBHS,
BKJIIOYAIOIIECH 3aJaHusl PAa3HOIO YPOBHS CJIOKHOCTH. Pe3ynbTaThl BBIITOJHEHUS
JIMAarHOCTUYECKON pabOThl MOTYT MOKAa3bIBaTh CTENIEHh TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TIOCYAapCTBEHHOMY »JK3aMeHy 10 (usMke, a Takke
CBHJIETEJILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra
MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUNA

N3ydenne (u3uku Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMUsl HAIPABICHO
Ha JIOCTIKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuaromierocst 6yayT copMupoBaHbl CIEAYIOIINE JTUYHOCTHBIE PE3YJIbTAThHI B
4acTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(bu3NYECcKOi HayKH;

LEHHOCTHOE OTHOUIEHHE K JOCTUKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB,;

o 2)2pasrcoanckozo u Oyxo6HoO-HPAECMEEHHO20 60CNUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXJEHHM OOILECTBEHHO 3HAUYMMBIX
U 3THYECKUX MPOOJEM, CBSI3aHHBIX C NPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUUN
bu3uKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUSA:

BOCIIPUSITUE ICTETUYECKUX KauecTB (PU3MUECKON HAyKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

o 4)uyennocmu HaAYUHO20 NO3ZHAHU:

OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAXXHEWILIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUEHTalus B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX
peCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIbL;

pa3BUTHE HAYYHOM JI0OOO3HATENILHOCTH, HHTEpeca K HCCIEeI0BaTENbCKON
NEeSATEIbHOCTH;

o S)popmuposarnus Kynomyput 300p06ba U IMOUUOHAILHO20 O1A2ONONYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXKHOCTH TIpaBUJl OE30MACHOTO TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOrax, C OJJIEKTPUUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAIIIHUX yCIIOBUSIX;
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chOpMHPOBAHHOCTh HaBbIka pedJeKkcuu, MpPU3HAHKE CBOEro IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro 4eiaoBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHM MPaKTUYECKUX 3aj7ay (B pamMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiiy, ropoja, Kpas) TEXHOJOTUIECKON M COIMAaIbHOM
HaIpaBJICHHOCTU, TPEOYIOLIUX B TOM YUCIIEe U PU3NYECKUX 3HAHMIA;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMsAd HAa MPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHus 3amad B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K uUZMEHAIOMWUMCA YCA0BUAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aMMOJICUCTBUM TNIPU BBIMOJHEHUU HCCICIOBAHUM U
MPOEKTOB (PU3NUECKON HANIPABICHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

nOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JIacTU
bu3uKy;

IJIAHUPOBAHUE CBOErO PAa3BUTHUS B NPHOOPETECHUH HOBBIX (DU3NYECKUX
3HAHMU;

CTpEMJICHHUE aHATM3UPOBATH U BHISBIATH B3aUMOCBSI3U MIPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE€ C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JECWCTBUM C YYETOM BIMSHUA HA OKDPYXAOIIYIO Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIECTBUM.

METANPEAMETHBIE PE3YJIbTATHBI

B pesynbraTe OCBOEHHS MHporpamMMbl MO (PU3UKE HAa YPOBHE OCHOBHOIO
oOmiero oopazoBanus y odyyaroiierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKAaTHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JEWUCTBUSA,  PETYJISTHUBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
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Ba3oBble Jjornyeckue a1eiicTBUA:

BBISIBJIAITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU  OOBEKTOB
(siBIeHUI), KJIaccu(UIMPOBATD UX;

BBISIBIIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pacCMaTpPUBAEMbIX (aKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBJIAITh TPUYUHHO-CIICJICTBEHHBIE CBA3U IMPU HW3YYEHUU (DU3NYECKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYCHHM, BBIIBUTATh THIOTE3BI O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIICHHUS, BHIOOpP Hambojee MOIXOSIIETO C
y4€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareabckue AelCTBUS:

WCITOJIB30BATh BOIIPOCHI KaK HCCIICOBATEICKUI HHCTPYMEHT TTO3HAHMSI;

MPOBOJUTH MO CAaMOCTOSATEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXKHBIM
bu3HYeCcKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NYECKOTO SBIICHUS;

OIICHWBATh HA MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAITHIO, TIOTYUYCHHYIO
B XOJI€ CCIICIOBAHMUS I SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEIEHHOTO HAOIIOCHUS, OTBITA, UCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaJIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIIBUTATh TPEIIMOJOKEHUS 00 WX Pa3BUTHH B HOBBIX YCJIOBHSIX W
KOHTEKCTax.

Pabora ¢ nndopmanueii:

MPUMEHSTh PA3JMYHbIE METOJbI, HHCTPYMEHTHI M 3alPOCHl MPU TIOUCKE H
oTOope UH(pOPMAIIUU WU JAHHBIX C yUYETOM MPEIJIOKEHHON yueOHOH (hrU3UIeCcKOi
3a/a4H;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIIHIO
pPa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

OIICHMBATh HANEKHOCTh HHPOPMALMKA TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
YUHUTENIEM WU CHOPMYITHPOBAHHBIM CaMOCTOSTEIIBHO;

CaMOCTOSATENILHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMY  TPEIACTABICHHS
uHOpMAIMU W WLIIOCTPUPOBATh pEIIacMbIe 3a7addl HECJIOKHBIMH CXEMaMH,
JuarpaMMamu, THOW Tpadukoil 1 nX KOMOMHAITUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJTaeMOM TeMbl U
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BBICKA3bIBaTh MWJICH, HAllCJICHHBbIC Ha peIICHWEe 3aJa4d W TMOJJIepKaHUe
0J1aroKeIaTeILHOCTH OOIICHUS;

COTIOCTAaBJISATh CBOU CYXKIICHUSI C CYXACHUSAMHU JAPYTHX YIACTHUKOB JHAIIOTA,
OoOHapYyKHUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TIPEJCTABIATh PE3YIbTaThl BBIMTOJIHEHHOTO (PU3UUECKOTO OIBITa
(3KCIIepuMeHTa, UCCIIeI0BaHus, IIPOCKTA);

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

MIPUHUMATH 1[€JIM COBMECTHOM JESTEILHOCTH, OPTaHU30BbIBATh JICHUCTBUS 10
e€ JIOCTHXKEHHUIO: pacIpelessaTh POJu, OOCYXKIaTh MPOIECChI M PE3yIbTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIbKHX JIFOJICH;

BEITIOJTHATh CBOIO YacTh Pa0OTHI, MOCTUTass Ka4eCTBEHHOTO pe3yJbTaTa IIo
CBOEMY HAINPaBJICHUIO W KOOPAWHUPYS CBOM JCHCTBUA C APYTHMH WICHAMH
KOMAaH/IbI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJaJla B OOIMMA MPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEILHO C(OPMYITMPOBAHHBIM yYaCTHUKAMH B3aWMOICHCTBHSI.

PeryisiTuBHBIe YHHBepCcaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusamnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOUIUX IS
perieHust pU3NYECKUX 3HAHUM;

OPUEHTHPOBAThCSI B Pa3MUHBIX  MOAXOJAX  MPUHATUS  pelleHui
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELUICHUHN rPpyIIon);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelieHHs] (PU3NYECKON 3ajauu WiIn
IJIaH HCCIEJOBaHUS C YYETOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpejaraéMble BAPUAHThI pEICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath rjiaH e€ U3MEeHEHHUS,

OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEIHOCTHKEHHUS)  pEe3ysIbTaToB
NEeSATEIbHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
($U3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
WU3MEHUBIUINXCS CUTYallMi, YCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh ce0s1 HA MECTO JPYroro yejoBeKa B XOJ€ CIopa WIH JUCKYCCHM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTHKY JPYToro.
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MpPU3HABAaTh CBOE MPaBO Ha OMIMOKY MPU PEIICHUH (PU3MYECKHUX 3a]lay UK B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATDBI

K xoHIty oOy4eHus ¢ 7 kaacce npeAMETHBIE PE3YIbTaThl HA YTTyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHU:

WCIIOJIB30BaTh MOHATHS: (PU3MUECKUE M XMMUYECKHUE SBJICHUS, HAOJI0ICHHE,
AKCIIEPUMEHT, MOJCNb, THUIIOTe3a, CAUHUIBI (U3UYECKUX BEJIUYHUH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSHHUS BemiecTBa (TBEPIOE, XKHUIKOE, ra3000pa3Hoe),
MEXaHMUYECKOE JBIKCHHE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TpaeKTopusl, paBHOJACHCTBYIOMAs cui, Aedopmanus (ympyras, IjacTUyeckas),
HEBECOMOCThH, COOOIIAIOIIUECS COCY/IbI;

YBEPEHHO pa3inuyaTh sBICHHS (Iuddy3us, TEIIOBOE IBMKCHHE YaCTHII
BEILIECTBA, PABHOMEPHOE [BI)KCHUE, HEPABHOMEPHOE JIBI)KEHUE, WHEPIUs,
B3aMMO/ICHCTBHUE TEJI, pABHOBECHUE TBEPABIX TEJ C 3aKPEINIEHHONW OCBIO BpalllCHUSI,
nepejada JaBJICHHS TBEPJABIMU TEJIaMH, XXKUJIKOCTIMH M Ta3aMH, aTMoc(epHoe
JIaBJICHHE; TJIaBaHKE TEJI, IPEBPAICHUS] MEXaHUYECKOM SHEPTUH) TIO0 OIMMCAHUIO MX
XapaKTEpPHbIX CBOMCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(bu3HUecKoe SIBJICHHUE;

pacrio3HaBaTh  NPOSIBJICHWE  M3YYEHHBIX  (U3WYECKUX  SIBIICHUU B
OKpY’KarolieM Mupe (B TOM 4YHcie (Pu3ndecKkue SBJICHUS B IMPHUPOJEC: MPUMEPHI
JIBUKCHUS C PA3JIMYHBIMUA CKOPOCTSIMH B JKMBOM M HEKUBOU MPUPOJE, NCUCTBUE
CUJI TSIKECTU, TPEHUS, YIPYTOCTH B MPUPOJAE U TEXHUKE, BIUSHHUE aTMOCHEPHOTO
JIaBJICHHUSI Ha >KUBOW OpraHu3M, IJIaBaHWE PbIO, phluard B Tej€ 4YeJOBEKa), MpHu
ATOM MEPEBOJIUTh MPAKTUUECKYIO 3aJauy B Y4COHYIO, BBIJICNSATH CYIIECTBEHHbIC
CBOICTBA (TIpU3HAKK) (DUBUUECKUX SIBJICHUI;

OMHCBHIBATh M3yUYCHHBIE CBOMCTBA TEN W (DU3MUECKUE SIBJICHHS, HCIOJIb3YS
dbuznyeckre BeIWYMHBI (Macca, OOBEM, IUIOTHOCTh BEIIECTBA, BpEMs, MYTh,
CpeIHsisi CKOPOCTb, CHJa YNPYrOoCTH, CHJIAa TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBJICHHE TBEPAOrO TeNa, JABJIICHHE CTOJ0A >KUIAKOCTH, BBITAJKHBAIOIIAs CHJIa,
MEXaHHUYeCcKass padoTa, MOIIHOCTh, IIJICYO CHJIBI, MOMEHT CHJIbI, KO3(DQHUIIUCHT
MOJIE3HOTO JICUCTBUS MEXAaHU3MOB, KHHETHYECKasl U OTEHIMAIbHAS SHEPTus), PU
OMHUCAHUU MPABWIBHO TPAKTOBATh (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEIUYMH,
UX O0O03HAUYCHHUS U EAUHUIIBI (PUBUYECKUX BEIUYUH, HAXOIUTh (OPMYIIHI,
CBS3BIBAIONIUE TAHHYIO (DU3UYECKYIO BEJTUYHHY C IPYTMMH BEIMYUHAMU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH,
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XapaKTepu30BaTh CBOMCTBA TeJl, (PU3NYECKHE SBJICHUS U IPOIECCHI,
WCIIOJIb3Ys TIPAaBWIIA CIIOXKEHHSI CHJI (BIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[Tackasg, 3akoH ApxuMmena, MPaBWIO paBHOBECHS pblyara (OJ0Ka), «30JI0TOE
NpaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW 3HEPruu, IMpPU 3TOM
JlaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYEeCKOe
BBIPAKEHUE;

CTPOUTH MPOCThIE (PU3MUECKHE MOJEIU PeaJbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJACNATh IPU STOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJEIH JIJIsI OOBSICHEHHUS
(bu3MYeCcKUX MPOIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalluil IPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, W pelaTh
KAUECTBEHHbIE 337aud, B TOM YHCJIE TPEOYIOIINE YHCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKHX BEJIWYHUH, [PU STOM BBIOMpATH aJIEKBATHYIO
(GU3NYECKYI0 MOJEIb, BBISABIATH NPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO IIENOYKY pacCykJACHUM C OIOpOM Ha U3Y4YEHHBIE CBOMCTBA
dbuznyecKkux siBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIIH;

pemaTth pacdy€THbIe 3a7auu (B 2—3 ACHCTBUS) MO M3ydyaeMbIM TeMaM Kypca
(bu3uKy, BIOMpas aIeKBaTHYIO (PU3HYECKYIO MOJENb, C HCIOJIb30BaHUEM 3aKOHOB
U (GopMyJl, CBA3BIBAIOIINX (PU3NYECKUE BEIMYMHBI, 3aMIUCHIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pEIICHHWE 3a/ladM, BBIABISATH HEIOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBaTh BBIOOp METOJA pEeUIeHUs 3aJaud, HCIOJIb30BaATh
CIIPABOYHBIE JaHHbIEC, TPOBOJUTH MATEMATUYECKHE MPEeoOpa3oBaHUs U PaCUETHI,
OLIEHUBATh PEAJMCTUYHOCTh MOJYYEHHOTO 3HAueHUs (PU3MUECKOM BEIMYMHBI U
OIpENENATh Pa3MEpPHOCTh (PU3MUECKON BEJIMYHMHBI, MOJYYEHHOM NpHU pELICHUU
3a/1a4y;

pacno3HaBaTh NpPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh NOpPH HOMOIIU
(Gu3MUeCKUX METOJ0B, M MpeajiaraTh OPUEHTHPOBOYHBIM CHOCOO pEIlIeHHUs, B
ONMCAHWM  WCCJENOBAHMS  PAClO3HABaTh  MPOBEPSEMOE  IPEAIOJI0KECHHE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBIN PE3yJIbTAaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3MUYECKUX
cBOMCTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SIBJICHWE WHEPIUU,
W3MEHEHUE CKOPOCTU MpPHU B3aMMOJECHCTBUU TEJl, Tiepe/iaya JAABICHUS KUJIKOCThIO
U Ta3oM, MPOsSIBICHHUE NEHUCTBUS aTMOCHEPHOIO NaBJICHMS, IEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbTaTax HaOJII0JEHUH, CAMOCTOATENLHO COOMPATh YCTAHOBKY M3 U30BITOYHOIO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;
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MPOBOJUTH TMpPSMbIE U KOCBEHHbIE HU3MEpEeHHs] (UMUECKUX BEITUUYHH
(paccrosinue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO Tejla, CUJa TPEHHSI CKOJIbKCHUS, IaBJICHUE
BO3/lyXa, BBITAJKMBAIONIAs CHUJIA, JCUCTBYIOIIAs HA MOTPYXKEHHOE B >KHUJKOCTh
Ten0, KOI(PPUIMEHT TOJNE3HOTO  JEWCTBHS  TPOCTHIX  MEXaHHU3MOB) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/a M3MepeHus, (PUKCUpPOBaATh IOKa3aHUs MPUOOPOB, HAXOAUTH 3HAYCHUE
U3MEPSEMOM BETMYHMHBI C TIOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;

MPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEH
¢u3nyecKux BEIWYMH (3aBUCHMOCTH IIyTH PaBHOMEPHO IBKXKYLIETOCS Tejla OT
BPEMEHM JBUKEHHS Teja, CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHHS, KauecTBa OOpaOOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIbI
TPeHHUsI OT IUIOMIAJM CONPHUKOCHOBEHHUS TeJN, CHUJIBI YNPYTrOCTH OT YJ/UTMHEHUS
IOpPYKUHBI, BBITAJKUBAIOLIEH CHIIBI OT 00bEMa MOrpyXKEHHOM 4YacTU Tejla U OT
IUIOTHOCTU KHUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJI0, YCIOBHM IJIaBaHUS TEJ, YCIOBUN paBHOBECHsS pblyara
u OJOKOB): COBMECTHO C y4dHuTeleM (OpMYIMpOBaTh 3ajJadyy W THUIIOTE3Y
WCCIICIOBaHMSI, CaMOCTOSTEIBHO IUTAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSATEIHHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH,
IPEJCTaBISATh MMOJTYYEHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIMYUH B BUAE TAOJIUL U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, JelaTh BBIBOJABI IO pe3yJbTaTaM
UCCIICIOBAHMS,

coONIO/IaTh TpaBWia TEXHUKH O€30MacHOro Tpyna Tmpu paboTe C
71a060paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPUHIIMIIBI ACHCTBUS PUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, IUHAMOMETP, COOOMIAlOMIMecs COCyIbl, OapoMeTp, phIyar,
TIOJIBWKHBIA M HETIOJIBMKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTb;

XapaKTepu30BaTh MPUHUUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX omucaHus (B TOM
qrcIie: TIOIIIUITHAKK, YCTPONUCTBO BOJOMPOBO/A, THAPABINIECKHI mpecc, cudoH,
MaHOMETp, BBICOTOMEp, TOPIIHEBOW HACOC, apeoMeTp), HCMOIb3ys 3HAaHUA O
CBOMCTBax (U3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3UUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKU H3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIECCOB TIpHU
pelIeHnr yueOHO-TIPaKTHYECKHX 3a7ad;
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IPUBOJUTH NMPUMEPHI (HAXOAUTh MH(OPMALIUIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHUs (DPU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ul OOecreueHus
0e30MacHOCTH TpU OOpalleHuu ¢ TMpUOOpaMU M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHHUsI 370pOBbS M COOJIOACHUS HOPM 3KOJOTMYECKOIO IOBEACHHUS B
OKPYKaIoLIEH CpeJIe;

OCYILECTBIATh OTOOP HCTOUYHUKOB MH(OpPMALINU (PUIUUECKOTO COACPKAHUS B
WuTepHeTe, caMOCTOSTENBHO (OPMYNIHPYsl IOMCKOBBIM 3alpoc, HAa OCHOBE
UMEIOIINXCSA 3HAHUM W MYyTEM CPaBHEHHUS Pa3JIMYHBIX HCTOYHUKOB BBIICIATH
uHPOpMAIIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJJ0OCTOBEPHO;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUNA HAyYHO-TOMYJISPHYIO
JaUTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHBbIE MaTepUaibl, PECYpChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJJHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE MHUCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COIECpP’KaHHs, B TOM UHUCIE
nyOJUYHO JeNlaTh KpaTKhe COOOIIECHHS] O Pe3yJibTaTax MPOEKTOB WM y4eOHBIX
WCCIICIOBAHNM, NPU 3TOM T'PaMOTHO HCHOJIb30BAaTh HM3YyYEHHBIM NOHATUWHBIN
anmnapar Kypca (U3MKU, CONPOBOXKAATh BHICTYIUICHHE NTPE3EHTALINEH;

IpU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEJOBAaHUM pacHpenesiaTh
00513aHHOCTH B TpYIINIe B COOTBETCTBUU C MOCTABJICHHBIMH 33Ja4yaMu, CIEIUTh 3a
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIIAJ B
NEeATEIbHOCTh TPYMIbl, BBICTPAMBATH KOMMYHUKATHUBHOE B3aUMOJECHCTBUE,
YUHUTBHIBASI MHEHUE OKPYKAOLIUX.

K xoHiy oOydeHusi 6 8 knacce mnpeaMETHbIE pe3yJbTaThl Ha YriayOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUArOUTUXCSI YMEHHIA:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIe Tena, HACBIIIEHHBI W HEHACBIIIEHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEUW DHEPIUM, DJIEMEHTAPHBIA JJICKTPUYECKUN 3apsiji, IPOBOJHUKH,
MOJIYIPOBOJHUKH, TUAJIEKTPUKU, UCTOYHUKU MMOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJs, ONTHUYECKass CUCTeMa) U CHUMBOJIMYECKUN S3BIK (PU3UKHU TNPU
pellieHny Y4eOHbIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIUIOBOE pacIIMpeHHE (CHKATHUE), TEMIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHME, KANWJUISAPHBIE SIBJICHUS,
UCIIapeHue, KOHJAEHCAIUs, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHEe, CIOCOObI
TeIIonepeaaun (TeIIonpOBOAHOCTb, KOHBEKIIMS, U3IyYEHHUE), TEIUIOBBIE MTOTEPH,
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3JIEKTpU3aLUs Tel, B3aUMOJCHCTBHE 3apsA0B, IEHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOECHCTBHE MATHUTOB, JIEHCTBUE MarHUTHOT'O TOJIS Ha
IPOBOJHUK C TOKOM) IO OIKCAaHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUEcKoe SBICHHUE;

pacrmo3HaBaTh  MPOSABICHHWE  M3YUYEHHBIX  (U3MUYECKUX  SIBICHUNA B
OKpyXXalwIleM Mupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B IMPUPOJE:
NOBEPXHOCTHBIE U KaNWUISPHBIE SIBICHUS B NPUPOJE, KPUCTAUIBI B IPUPOJE,
uznyyenue ColHIa, 3aMep3aHue BOJIOEMOB, MOpCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTrMocdepe, SICKTPUYECTBO
KUBBIX OPTaHU3MOB, MarHUTHOE T0JI€ 3eMJIH, Apeii( MOIHOCOB, POIb MarHUTHOTO
noyisi NIl KU3HUM Ha 3emie, MOJSIPHOE CHUSHUE), TIpPU O3TOM MEPEBOIUTH
OPAaKTHUUECKYI0 3aJadyy B y4eOHyI0, BBIACIATH CYLIECTBEHHBbIE CBOWMCTBA
(npu3Haku) (PU3NYECKUX SIBICHMIA;

OINKCHIBaTh M3y4YCHHBIE CBOMCTBA TeN W (U3MUYECKUE SIBICHUS, HCIOIB3YS
¢usznyeckue BeNUYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEprus, KOJMYECTBO
TEIUIOThl, paboTa ras3a, yJelibHas TEIJIOEMKOCTh BEIECTBA, YJENIbHAas TEIJIOTa
IUIaBJICHUS, YJelbHas TEIUIOTa NMapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CrOpaHus
TOTINBA, KOA()(PUIIMEHT MONIE3HOTO ACUCTBUS TETUIOBOW MAIIMHBI, OTHOCUTEIIbHAS
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKHM 3apsii, CHJla TOKa, DJJIEKTPUYECKOE
HaNpsDKEHUE, CONpOTUBJIeHHE MpoBogHMKa, DJIC B LemuM NOCTOSHHOTO TOKa,
AIIEKTPUYECKOE YJEeIbHOE CONPOTUBJICHHE BeUIeCTBa, padOTa U MOUIHOCTh
AIIEKTPUIECKOTO TOKA), PU OTMMCAHWU MPABUIBHO TPAKTOBATH (U3HMUECKUN CMBICT
UCTIONB3YEMBIX BEIUYHMH, WX OOO3HAYEHUS W €IUHUIBI (U3UYECKUX BEITHYHH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAAHHYI (PU3NYECKYIO BEJIMYUHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH IpaUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PM3UYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBJICHHUS U IPOLECCHI,
UCTIONB3YSl OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKONW TEOPUH CTPOCHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO
3apsiaa, 3akoH KyloHa, MpUHIMI CyNeprno3uLUN 3JIEKTPUUECKUX IOJIeH, 3aKOH
Owma g yyactka uenu, npasuia Kupxroga, 3akon Oma it IOJTHOW 11enH, 3aKOH
Jlxoyns-JleHna, 3aKOH COXpaHEHUsI SHEPIHH, MPU 3TOM pPa3indyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BhIPAKEHUE;

CTPOUTH MPOCThIE (PU3UUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUHM, BBIACNATH NHPU ITOM CYHIECTBEHHBbIE M BTOPOCTEIICHHbIE CBOWCTBA
00BEKTOB, IIPOIIECCOB, SIBJICHUMN, IPUMEHATH (PU3HUESCKHUE MOJICIIH I OOBSICHCHHS
(bu3MYEeCKUX MPOIECCOB U pElICHUs yUeOHBIX 3a]1ay;

OOBACHATH PU3NIESCKUE SIBICHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, MU pellaTh
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KaueCTBEHHbIC 3a7aud, B TOM YHCIE TPEOYIOIIUE YKMCICHHOTO OLIEHUBaHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIIMYUH, IPU ITOM BBIOMpAThH aJE€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CICCTBEHHBIC CBSI3U M BHICTPAUBATh
JOTUYECKYI0 ILEMOYKY PACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
buznyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIH;

YBEPEHHO peliaTh pacy€THbie 3afaud (¢ onmopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpas aJieKBaTHYIO (DU3UYECKYI0 MOJEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (POpPMYJ, CBS3BIBAIOIIUX (PU3UUECKHE BEIWYHHBI,
3alKMCBIBATh KPAaTKOE YCJIOBHE M pa3BEPHYTOE pEIICHUWE 3a/1ayd, BBISBIATH
HEJIOCTAIOIINE MM U30BITOUHBIE JTaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3aJauM, UCHOJIb30BaTh CIPABOYHbIE JaHHbIC, INPUMEHATh METOJAbl AaHaIU3a
pa3MepHOCTEH, UCIOIB30BaTh rpauuecKre METOJbl PELIeHHs 3a/1ay, IPOBOAUTH
MaTeMaTUYeCKHe MpeoOpa3oBaHUsl W pacy€Tbl, OLEHUBATH PEATUCTUYHOCTD
MOJIy4YEHHOTO 3HAa4YeHUs (PU3UYECKON BEIMUYHMHBI W ONPENETATh Pa3MEPHOCTh
(du3nyecKoil BETMYHUHBI, IOTYYCHHON MPU PEILICHUH 331a4U;

pacro3HaBaThb MHPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU [MOMOLIH
¢u3nYeCKUX METOAOB, W TpejaraTb OPHUEHTHPOBOYHBIA CIIOCOO pelIeHUs, B
ONMMCAHWM  WCCJIENOBAHMS  PAClO3HABaTh  MPOBEPSEMOE  IMPEANOJI0KECHHE
(rumoTtesy), UHTEPIPETUPOBATH OTYyUYEHHBIN PE3yIbTaT;

IPOBOAUTD OMBITHI [0 HAOMIOACHUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHbIC SIBJICHMS, 3aBUCUMOCTb IaBJICHHUS BO3/yXa OT €ro
o0béMa W TeMmIeparypbl, CKOPOCTH Mpoliecca OCThIBaHUS (HArpeBaHus) NpH
U3JIy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMmaronieil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBl OT TEMIIEpaTypbl J>KUAKOCTH U IUIOMAAU €€ MOBEPXHOCTH,
AJIEKTpU3aLUs TNl U B3aMMOCHCTBHE AJIEKTPUUECKUX 3apsi/ioB, B3aUMOJCHCTBHE
NOCTOSTHHBIX MarHUTOB, BU3YyaIN3allisi MArHUTHBIX TOJI€H MOCTOSIHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJII Ha TPOBOJHUK C TOKOM, CBOMCTBA DJIEKTPOMArHHTA,
CBOMCTBA 3JIEKTPOJBUraTeIsl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOACHMH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL;

NPOBOANTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO3/yXa, CUJIa TOKa, HAIpPSKEHUE,
ylenabHas TEeIIOEMKOCTh BEILECTBA, COMPOTHBIICHHE MPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MEpeHUus, (UKCHUPOBATH MOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE M3MEPSEMON BEJIMUYMHBI C TIOMOINBIO YCPETHECHUS
pe3yJIbTaTOB CEPUN U3MEPEHUN U OLIEHUBAThH MOTPELTHOCTh U3MEPEHHUIA;



JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra
MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTb [JABJIEHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIH
OXJIKICHHUS, UCCIICIOBAHUE SIBJICHUSI TEIJIO0OMEHA MTPU CMELIUBAHUU XOJIOAHON U
ropsiyeii BOJbI, 3aBHUCHUMOCTH COIPOTUBICHHUS TMPOBOJHUKA OT €ro JAJUHB,
IUIOMIAIA  TONEPEYHOTO0 CEYEeHHS M YAETBHOTO COMPOTHUBICHHUS BEIIECTBA
IPOBOJIHMKA, CUJIbI TOKA, NMPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIPSDKEHUS Ha
IPOBOJHUKE, MCCIIEJOBAHUE MOCJIENI0BATEIIBHOTO U MAPAJIENIBbHOIO COEAMHEHUMN
IIPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIHpOBaTh 3a4adyy M THUIIOTE3Y
UCCIICIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
cOOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLHH,
IPEJCTaBIISATh MMOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJAE TAOJIUL U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JelaThb BBIBOJABI [0 pe3yJibTaTaM
UCCIICIOBAHMS,

coOmoaTh mpaBuia 0€30MacHOrO TpyJa Ipu padoTe C J1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOWHA, ammepMerp,
BOJIbTMETP, CUETUHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelbHbIE  AJIEKTPONPUOOPHl  (NIpUMEPBI), MNPEAOXPAHUTENIM U HX
OpUMEHEHHEe B OBbITY W TEXHHUKE, IPUMEHEHUE I[IOCTOSHHBIX MAarHuTOB,
AIIEKTPOMArHUTOB, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIONB3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHHM, HEOOXOAUMbIE (PUIUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA M HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TICHXPOMETP, THUTPOMETp, JBUTATellb BHYTPEHHErO  CTrOpaHuf,
DIIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMBbl DJIGKTPUYECKHX Iemed ¢
NOCNIEOBATEIbHBIM W NApaUIETIbHBIM COECJUHEHHEM DIIEMEHTOB, pa3jinyas
YCIIOBHBIE 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUYECKUX ILIETEeH, UCIOJIb30BATh CXEMbI
U CXEMaTUYHbIE PUCYHKH U3YYCHHBIX TEXHHUYECKUX YCTPOWCTB, U3MEPHUTEIHHBIX
npuOOPOB M TEXHOJOTUYECKUX TPOIIECCOB MPHU PEIICHUH YIeOHO-TIPAKTUIECKIX
3amad;

IPUBOJIUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMH M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsSI 3J0POBbSI U COOJIOJIEHUST HOPM JKOJOTHYECKOTO TIOBEICHHUS B
OKpYKaroLIEH CpeJie;
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OCYUIECTBJIAThH MOUCK MH(pOopMauu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENLHO (OPMYJIHPYST TOMCKOBBIM 3ampoc, Ha OCHOBE MMEIOIIUXCS
3HAHWM W CPaBHEHUS OTIOJHUTEIHHBIX HCTOYHHUKOB BBIJICIATH WH(MOPMAIIHIO,
KOTOpasi SABJISIETCS MPOTUBOPEUUBOM MU MOXKET OBITh HEIOCTOBEPHOM;

WCITOJIB30BAaTh TP BBIMOJTHEHUH YUYEOHBIX 33JaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOro coaeprKaHus, CIIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WuTepHeT, BianeTb nNpuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3gaBaTh COOCTBEHHBIC ITMCHMEHHBIE M KPAaTKHWE YCTHBIE COOOIICHWS,

0000111as nHMOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOrO COIEpkKaHUSs, B
TOM  4Wcle  MyOJNMYHO  MPEACTaBIsATH  Pe3yJbTaThl  MPOEKTHOM WU
MCCIIEIOBATEIILCKOU IESITEIbHOCTH, IIPH TOM IPaMOTHO HUCIO0JIb30BaTh U3YUEHHBIN
MOHATUMHBIM  ammapaT  Kypca  (U3UMKH,  CONPOBOXIATh  BBICTYIUJICHUE
MPE3CHTAIUE;
IIPU BBITIOJIHEHUH Y4E€OHBIX MPOEKTOB U MCCIIEOBAaHUN (PU3MUECKHUX MPOIECCOB
pacmpenenarb OOS3aHHOCTH B TpPYIIE B COOTBETCTBHUM C IOCTaBICHHBIMU
3aJa4yaMHM, CJIEOUTHh 34 BBINOJHEHUEM IUIAHA JEWCTBUM U KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHHWBAaTh COOCTBEHHBIM BKJIAJA B JEATCIBHOCTh TPYIIIIbI,
BBICTPAMBATh KOMMYHUKATHUBHOE B3aUMOJCHUCTBUE, TMPOSBISIL TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K xoHmy oOyueHus ¢ 9 knacce mpeAMETHbIE pe3yJabTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATHS (CHUCTEMa OTCUETa, OTHOCUTEIbHOCTh MEXaHUYECKOIO
JBUKEHMSI, HEBECOMOCTb U MEPETPY3KH, LEHTP TSHKECTH, MEXaHUYECKHE BOJIHBI,
3BYK, WH(pa3ByK W YJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3Ty4YeHHE, MIKajla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPbl MCIYCKAaHUS M TOIJIONIeHus, alb(pa-, Oeta- U ramma-
U3Ty4YEHUs, U30TOIMBI, SiepHas U TEPMOsAEpHasi SHEPreTHKa) U CUMBOJIMYECKUN
S3BIK (PU3UKYU TIPU pPEIlIeHUH YIeOHbBIX U MPaKTUUECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
NpSIMOJIMHEHOE  JIBIDKEHHE, pPaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHIKEHUE,
cBOOO/IHOE TMaJileHUue TeJ, [BWKEHUE IO OKPY)KHOCTH, B3aUMOJIECHCTBUE Tel,
paBHOBECHE MaTepUaIbHOM TOUKH, PEAKTUBHOE JABH)KEHHE, HEBECOMOCTb,
KoieOaTebHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBM)XEHHE (PacHpOoCTpaHEHUE M OTpakKeHHe
3ByKa, UHTepdepeHrs U TUpaKIus BOJIH), NMPSAMOJIMHEHHOE paclpoCcTpaHEeHHeE,
OTpaXEHHE M TMPEIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpa)KEeHHE CBETa,
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pasnoxkeHue OeJoro cBeTa B CHEKTP U CIO0XEHHE CHEKTPaJIbHBIX I[BETOB,
€CTECTBEHHAs  paJlMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEMYaTOro  CIEKTpa
U3IIy4EeHHs) 1O ONHUCAHHUIO HX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JAHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBICHUE  W3YYEHHBIX  (PU3WYECKHX  SBJICHHM B
OKpY’KarolleM MHpe (B TOM 4Hciie (PU3NUECKHE SIBICHMS B MPUPOAE: NPUIUBBI U
OTIIUBBI, ABWKEHUE IIaHET COJMHEYHON CHCTEMBI, PEAKTUBHOE JBIKECHUE YKUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KHMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3X0, I[BETa TeJl, ONTHYECKUE ABJICHUS B MPUPOJE, OMOIOTHUECKOe
NEHCTBUE BUIAUMOIO, YIbTPaUOJIETOBOTO M PEHTTEHOBCKOTO M3IY4YECHMIH,
€CTECTBEHHbIN paJUOAaKTHBHBIA (OH, KOCMHMYECKHE Jy4yH, PpPaJuOAKTHUBHOE
U3JIy4CHHE NPUPOJHBIX MHUHEPAIOB JECWCTBUE DPAJMOAKTHBHBIX H3JIy4CHUH Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a/ady B YUEOHYIO,
BBIICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh U3y4YCHHBIE CBOMCTBA T€l U (U3NYECKHUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeNWYMHBI (CpelHsAsT W MTHOBEHHass CKOpPOCTh Teja IpH
HEpPaBHOMEPHOM JIBHJKEHHH, YCKOpPEHHUE, IMEepEeMENIeHUE MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  yIjoBass  CKOPOCTb, LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CUJla TSKECTH, YCKOPEHNUE CBOOOIHOTIO
NAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEJIA, UMITYJIbC CHIIBI,
MOMEHT CUJIbl, MEXaHHUYEeCKasi padoTa U MOIIHOCTh, HOTEHLMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEeprus, MOJIHAs MEXaHW4YecKas HSHeprusi, MepuoJ M YacTtoTa
Kosie0aHul, MepuoJ; MaTeMaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IPEIOMIICHUS
Cpenpl), TMpH ONHWCAHWW TPABUIBHO TPAKTOBAaTh  (PU3UYECKUH  CMBICI
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUss M €IUHULbLI (PU3NYECKHUX BEIMYMH,
HaxXoJUTh (OPMYJbl, CBA3BIBAIOUIME NAaHHYIO (U3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YUEHHBIX 3aBUCUMOCTEN (PU3UUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBAa TeJ, (PU3UUYECKHUE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUsl SHEPIUH, 3aKOH BCEMUPHOTO TATOTEHMSI, TPUHIIMI
CYNEpIO3ULIMA CHUJI, MPUHILIMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbioTOHA,
3aKOH COXpaHEHUs MMIYJbCa, TEOPEMY O KMHETHYECKON SHEpruM, 3akoH ['yka,
3aKOH bepHynnm, 3aKOHBI OTpa)keHUA M MPEJIOMJICHHUS CBeTa, (GOpMYINly TOHKOU
JIMH3BI, TUIAHETAPHYIO MOJEIIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MAaCCOBOIO YHCEN NPH SAEPHBIX PEAKIMAX, IPU ITOM
pa3auyaTh CIOBECHYIO (JOPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;
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CTpOUTH (PU3UYECKUE MOJENU pealbHBIX OOBEKTOB, MPOILIECCOB U SIBICHHI,
BBIICNISITH TPU 3TOM CYIIECTBEHHBIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
IPOIECCOB, SIBICHUN, MPUMEHATh (PUINYECKUE MOJEIH Ml OOBICHEHUs
(bu3nYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUSA, TIPOILECCHl U CBOWCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIUE YHCICHHOTO OLIEHUBAHUS
XapaKTepHBIX 3HAYCHUHN (PU3NYECKUX BEIWYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(bu3NYECKYI0 MOJEIb, BBIABIATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCyX AeHUH M3 2—3 mIaroB ¢ ONOpON Ha HU3y4YCHHbBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelIaTh pacyE€THBIE 3a7aud M0 MU3y4yaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJEeKBATHYIO (PU3UYECKYIO MOJIENb, C HCIOJIB30BAHUEM 3aKOHOB U
dbopMy, CBA3BIBAIOMINX (PU3NUECKUE BEIUYMHBI, 3aMMCHIBATh KPATKOE yCIOBUE H
pa3BEPHYTOE pELIEHUE 3aJaud, BBIABIATH HEIOCTAIOIIUE WJIH H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOpP METOJA pELIEHUs 3a/ladyd, MCIOIb30BaTh
CTIPaBOYHBIE JaHHBIC, MPUMEHSATH METOJIBI aHAN3a Pa3MEPHOCTEH, HCIIOIb30BATh
rpajguueckne  METOABI  pEIIeHUS  3aJady, MPOBOJUTH  MaTEMaTHUECKHE
npeoOpa3oBaHus U pacyEThl, OIEHUBATh PEATMCTUIHOCTH TOTYYEHHOTO 3HAUYCHUS
(Gu3NYEeCKOl BETUYMHBI U OINPEAENATh Pa3MEPHOCTb (HU3MUECKON BEJIMYMHBI,
MOJTy4YE€HHOU MPH PELICHNUN 3aauH;

pacmo3HaBaTh MpoOJEeMBbl, KOTOPHIE MOXHO pPEIIUTh TMPH  TTOMOIIU
buznyecKuX METOAOB, W TpeajaraTb OPUEHTHPOBOUYHBIA CIOCOO peIIeHHs, B
ONKMCAaHUU  UCCIECJOBAHMS  pPaclo3HaBaTh  IPOBEpPSAEMOE  MPEANOIOKEHHUE
(runote3y), OLIEHHWBAaTh MPABUWIBHOCTh MOPSAIKAa TPOBEACHUS HCCIEI0BaHUS,
UHTEPIIPETUPOBATH NMOJIYYEHHBIN pe3ylbTar;

MIPOBONTD OTIBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN WM (PU3UIECKUX
CBOMCTB Ten (M3yueHHe BTOPOTO 3akoHa HbIOTOHA, 3aKOHA COXPAaHEHUS YHEPTUH,
3aKOHa COXpaHEHMs MMITyJbca, NEHCTBUE 3akOoHAa bepHyiM M BO3HUKHOBEHHE
NOBEMHONW CHJIBI KpbUIa, 3aBUCUMOCTb IE€pHOAa KoJeOaHWN MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a W JKECTKOCTH TMPYXUHBI M HE3aBUCHUMOCTH OT
aMIUTATYIbl MaJbIX KoJieOaHWH, TPSMOJMHEHHOE paclpoCTpaHEHHE CBeTa,
pasiiokeHue Oeoro CBeTa B CIEKTpP, U3YUEHUE CBOMCTB M300paKe€HUs B MIOCKOM
3epKaJie ¥ CBOMCTB M300pa)KeHUs MpeaMeTa B COOMpAIOIIEH JHH3e, HaOII0IeHUE
CIUIOIIHBIX M JUHEWYaTBhIX CIEKTPOB M3Iy4YeHUs): (popMyrarpoBaTh MPOBEPSEMOE
npeanoyioxkeHue  (TUMmoTe3y) O  BO3MOXHBIX — pe3yjibTarax  HaOJIOJCHUH,
CaMOCTOATENLHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHMS,
OTKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOIBL;
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MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaesiss
CpellHee 3HAYEHUE U3MEpPSIeMOM BEIMYMHBI M  ONPENENsisi IMOrPEUIHOCTb
pe3yabTaTOB MPSMBIX H3MEpPEHUH, OOOCHOBBIBaTH BBIOOpP CHOCOOA H3MEpPEHUs
(M3MepUTENHHOTO MPUOOpPA);

MIPOBOUTH KOCBEHHBIEC U3MEPEHUST (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOPEHHE Tella MPU PAaBHOYCKOPEHHOM JBUXKEHUH, YCKOPEHHE CBOOOIHOTO
najeHusi, KECTKOCTh  MPYKHUHBI, KOIDPUIIMEHT  TPEHUS  CKOJIbKEHUS,
MeXaHu4yeckas paboTa W  MOIIHOCTh, YacToTa U TMepHoj  KojeOaHui
MaTEeMaTHYeCKOTO0 W NPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomel JUH3bI W €€ ONTUYeCKas CHila, paAuoaKTUBHBIN (OH) C
UCIIOJIb30BaHUEM aHAJIOTOBBIX U IHU(PPOBBIX NPUOOPOB: OOOCHOBBIBATH BBIOOP
METOJla HW3MEpEHUs, IUIAHUPOBAaThb H3MEPEHUs, CaMOCTOATEIbHO COOMpATh
OKCMEPUMEHTAIbHYI0O  YCTAaHOBKY,  BBIYHMCIATH  3HAYEHHE  BEIUYMHBI U
aHAJIM3UPOBATh TMOJNyUYCHHBIE PE3YyJbTAaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUI;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE UCCIEIOBAHMS 3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOW CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHIIBI
HOPMAJBHOTO JaBJICHUS, MEpUOJa KOJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWUTH, OIpEleJICHUE YCKOPEHUs CBOOOAHOIO NaJEHHUs, HCCIEIOBAHUE
U3MEHEHHUsl BEJIMYMHBI U HAIpaBJICHUS MHAYKIIMOHHOTO TOKa, 3aBUCHUMOCTH YIJia
OTpaXEHHUs CBETa OT yria TMaJCHWsA, yria MpEIOMJICHHS OT YIjia MaJcHHUs
CBETOBOTO JIy4a, HCCIEAOBAHHWE TPEKOB: HM3MEPEHHE OHHEPTrUU YAaCTHUIBl 10
TOPMO3HOMY MyTH (1O ¢oTorpadusiM)): COBMECTHO C yuuTesaeM (GopMyIHpoBaTh
3aja4y U TUIIOTE3y MCCIEI0BaHUs, CAMOCTOSTENbHO MJIAaHUPOBATh HCCIIEAOBAHNUE,
CaMOCTOSITENIbHO COOUpPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY, IPEICTaBIIAThH
MOJyYEeHHBIC 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BUJIEC TaOJMI U TpaduKoB,
OLIEHWBATh MOTPEIIHOCTH, JENaTh BBIBOJBI IO PE3yIbTaTaM HCCIEAOBAHNUS;

coONIo/aTh MpaBwiia Oe30macHoro Tpylaa mnpu padbote ¢ 1abopaToOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
qHCclie: CIUIOMETP, NaTYUKH TOJIOKCHHUS, PACCTOSHUS M YCKOPCHHsI, paKera,
9XO0JIOT, OYKHM, NEpPUCKOIN, ¢oToanmapar, MHKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), ucronb3ys 3HaHUA O
CBOMCTBax (hU3UUECKUX SIBIICHUN U HEOOXOJIUMbIe (PU3NUECKUE 3aKOHOMEPHOCTH,
UCTIONb30BaTh CXEMBl W CXEMaTUYHbIE PHUCYHKH W3YYCHHBIX TEXHHYECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TPOLECCOB IpHU
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pelIeHnn Y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
N300pakeHUH B MJIOCKOM 3€pKajie U coOOMparoIien J1H3E;

IPUBOJUTH MPUMEPHI (HAXOAUTh WH(GOPMALIUIO O MIPUMEPAX) MPAKTHIECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HHU JUI OOecTeueHus
0e30MacHOCTH TpU OOpalleHuu ¢ TMpUOOpaMU M TEXHUYECKUMHU YCTPONCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen Cpeae;

OCYIIECTBIATH MOUCK UH(pOpMarmu Gu3ndeckoro conaepxkanus B nTepHere,
CaMOCTOSITENNbHO (OPMYIUPYS MOUCKOBBIN 3allpoc, HaXOIUTh MYTH OMpeIeICHHS
JIOCTOBEPHOCTH IOJIyY€HHON HMH(OpPMAlMM Ha OCHOBE HMEIOIIMXCS 3HAHUN U
JOTIOJIHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUA, CIIPABOUYHbIE MaTE€pHAIbl, PECYPChl CETU
WuTepHeT, BiaaeTh NpuUE€MaMH KOHCIEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
uHGOpMaIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIC NHCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uH(pOpMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJAEPKAHUS, IMyOJIMYHO
IPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
OTOM TPAMOTHO HCINOJB30BaTh H3YyYECHHBIM MOHATUMHBIM aImapar H3y4aeMoro
paszmena (QU3MKM U CONPOBOXKIATh BBICTYIUIEHME MpE3eHTauuell ¢ ydéToMm
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabubie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpPa
1.1 dusnka — HayKa o PUpoJIe 2
1.2 du3nYecKre BeITUYUHbI 4 3
1.3 EcrecTBeHHO-Hay4HBIN METOJI TO3HAHMS 2
Hroro no paszneny 8
Pa3nes 2. [lepBoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTBa 2 1
JIBH>KeHue U B3aUMOJICHCTBUE YaCTHI]
2.2 4 2
BEILIECTBA
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 1
Hroro no pasgeny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 Mexanndeckoe JBHKEHUE 10 2 |
3.2 HNuepius, Mmacca, MIOTHOCTh 9 1 1 |
3.3 Cuna. Bune! cun 15 1 3
Uroro no pazgeny 34
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Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Hasnenue. llepenaya naBnenust TBEPALIMU

4.1 5 2
TeJIaMU, KUAKOCTSAMU U Ta3aMu
4.2 JlaBieHune KUIKOCTH
4.3 ATMOC]epHOE TaBICHHE 5 1
eificTBHE )KUKOCTHU U ra3a Ha
44 ettcrnite it 12 1 3
NOrpYXKEHHOE B HUX TEJIO0
Hroro no pazgeny 28
Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrUust
5.1 PaboTa 1 MOITHOCTH 6 1
5.2 IIpocTsie MEXaHU3MBI 8 2 2
5.3 MexaHnueckasi JHepIrust
Hroro no paszneny 19
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOAYJIb
6.1 IToBTOpUTENBEHO-00001IIAIOLINI MOTYITH 6
Wroro no pazueny 6
102 6 23

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
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8 KIIACC
KoanyectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 6
1.2 TennoBklie Mpo1ECChI 33 1 6.5
Hroro no pazgeny 39
Pa3nes 2. JinekTpuyecKkue H MATHUTHBIC SIBJICHUSA
21 DneKTpuueckue 3apsaabl. 3apsHDKEHHbIE Tela 9 |
' U UX B3aUMOJICHCTBUS
22 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarsuTtHbIe SIBICHUS 11 2 4
24 DNEeKTpOMarHuTHask UHIYKIUS 7
Uroro no pazgeny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 A0 IM I MOAYJIb .
3.1 [ToBTOpUTENTEHO-0000IIAOIIHI MOTYITH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5
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9 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. Mexanuuyeckue siBJeHUSA
MexaHu4eckoe JBMKEHUE U CIIOCOOBI eTo
1.1 30 1 4
OTIACAHHUS
1.2 BsaumonelicTBue Ten 18 4
1.3 3aKOHBI COXPAHECHUS 15 1 2
Hroro no paszneny 63
Pa3nen 2. Mexanuveckue KoJie0aHUsI U BOJHbBI
2.1 Mexannueckue KoneOaHus 8 3.5
22 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Paspnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJEeKTPOMarHUTHOE TOJIE U 6
' AJIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3pnen 4. CBeroBbIe SIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 8 2
4.2 JIuH3bl 1 onTHYecKue TPUOOPHI
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 2 1
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Hroro no pazgeny 16

Pa3zgen 5. KBanToBbI€E SIBJIeHUSA

5.1 Hcnyckanue u morioiieHue cBeTa aroMoM 4 1
5.2 CTpoeHue aTOMHOTIO siapa 5
5.3 SnepHble peakuu 7 1

Htoro no paznemny 16

Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb

6.1 Mexanunueckue sBIeHUS (IOBTOPUTEIBHO- 6 3
00001IaI0ITIIT MOTYITh)
6.2 TennoBble siBIeHUS (TIOBTOPUTEIBHO- 3
0000maIMiit MOayIb)
6.3 DJEeKTPOMAarHUTHBIC SBJICHUS 3 {
(TOBTOPUTETHHO-0000IIAOIITUI MOTYJIb )
6.4 CaeToBbI€ sIBIIEHUS (IOBTOPUTENILHO- | |
00o00marnmii Moayb)
6.5 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYIIH 4
Hroro no pasgeny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5
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IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara undgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®dusuka — HayKa o npupoje. ABneHus |
HPUPOJIBI
Du3nYECKHUE ABICHUS 1
dusnyeckue BeMYruHbl. Pa3MepHOCTD.
n3nueckue npudopsl. [lorpemuoctu npu

) 0 IT 1
MIPSIMBIX U3MEPEHHSIX
Vpok-uccnenosanue "M3mepenue
JUHENUHBIX pa3MEpPOB TEI U MPOMEKYTKOB 1 1
BpeMeHH"
JlaGopatopHas pabota "M3mepenue | |
00BEMa )KUIKOCTH U TBEPIOTO Tena"
JlaGopaTtopHnas pabota "Onpenenenue 1 1
pa3MepoB MajbixX Teld. Metos psiioB"”
Mertoasl HaydHOTO Mo3HaHUs. OnucaHue
(bU3UYECKUX SBJICHUHN C TTOMOIIBIO 1
Mozenen
VYpok-uccnenosanue "IIposepka
TUIIOTE3bl: AAJIBHOCTD OJIETA ILIAPHKA, 1 |

MYIEHHOTO TOPU30HTAIEHO, TEM OOJIbIIIe,
4yeM OOoJIbIIe BhICOTA IMycKa"
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Crpoenue BemectBa. OMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIIECTBA

10

11

12

13

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM Psi/IOB (C UCIIOJIb30BAHUEM
dororpadwuii)"

Ypok-uccnenosanue "HabmroaeHue
TEIUIOBOTO paciIupeHus ra3oB. ONbITH MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO MPUTSKEHUS"

JBmxenue yactui Bemecta. Jnuddysus.
BbpoyHOBCcKOE ABHKEHUE
VYpoxk-uccnenosanue "Halmronenue u
00BsicHEHNE OPOYHOBCKOTO JIBUKECHHUS U
mudpdyzun"

14

15

16

B3anMonelicTBIE YacTHI] BENIECTBA:
MPUTSHKEHUE U OTTATKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe nBuxeHue. [1yTp,
TPAeKTOPHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHne. CKopocThb

18

Haxoxnaenue ckopocty, yTH U BpEMEHU
IIPU PaBHOMEPHOM TMPSMOJIMHEHHOM
JBUKEHUHN
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19 JlaboparopHuas pabota "OnpeneneHue 1
CKOPOCTH paBHOMEPHOTO JIBUKEHUs"

20 ['paduku npsAMOTUHEIHOTO PABHOMEPHOTO 1
JIBI>KECHUS

)1 Pemenue 3agau mo reme "Pacuer cpegneit 1
ckopocth"

JlabopaTtopnast pabora "Ornpeznenenue

22 CpeIHEel CKOPOCTH CKOJIBKEHUS OpycKa 1
WJIM 1IapUKa 10 HAKJIIOHHOM 1u1ockocTh"

3 OTHOCUTEIBHOCTD BMKECHHS. CII0)KEHHE |
CKOPOCTEH IpHU MapaJuIEIbHOM JIBUKCHUHU
[Toryuenue u ananu3 rpaduKoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH JABUKCHUSA 1
OT BPEMEHU
Pemenue rpadguyeckux 3agad mno teme

25 "Mexanuka. PaBHOMepHOE 1
MpsIMOJIMHEIHOE IBUKEHUE"

26 SBnenue nHepuMH. 3aKOH HHEPLIUU 1
BzaumopeicTBue Ten Kak npuIrMHa

7 M3MEHEHUs1 CKOpocTU. Macca Tena Kak ]
Mepa MHEPTHOCTH TeJjia TpU
MOCTYIATEeILHOM JABUKEHUHN

73 Ypok-uccnenosanue "CpaBHeHuE Macc 10 |
B3aUMOJICUCTBUIO TEN"

29 IImoTHOCTE BemecTBa 1

30 JlaboparopHas pabota "OnpeneneHnue 1
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31

32

MJIOTHOCTH TBEpAOTO Tena"

Penrenue 3amaud mo reMe "Macca Tena.
II;moTHOCTE BemecTa"

Cwmecu u crutaBel. [loBepxHOCTHAS U
JIMHEWHAS [JIOTHOCTD

33

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
teMe "®u3nka — HayKa o MPUPO/IE.
[lepBoHauanbHBIE CBEACHUSI 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHUU BEIIECTBA.
Mexanuka"

34

KonTponpHas padora o Teme "du3nka —
Hayka o npupoje. [lepsoHavanbHbie
CBeZICHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpPOEHMH BellecTBa. Mexanuka"

35

36

Cuia. SBnenue tarorenus. Cuia TSKECTH

N3ob6paxenue cui. Pemenue 3aaay no
teMe "OnpeneneHue cuibl TskecTu"

37
38

Cwuita ynpyroctu. 3akoH ['yka

Bec tena. U3mepenue cuit. JluHaMOMETp

39

VYpoxk-uccnenosanue "Habmronenue
W3MEHEHUSI CKOPOCTH TPH
B3auMmoaercTesuum ten"

40

41

Pemenue 3agau no teme "Cuiia ynpyrocTu.

Bec Tena"

JlaboparopHas paboTa "ONBITHI,
JIEMOHCTPHUPYIOIIUE 3aBUCUMOCTD
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pactsoxenus (aedopMaliin) Ipy>KUHbI OT
IPUIOKEHHOM cHiIbl"

42
43

Cuna TpeHus

Cnoxenue cuil. PaBHozeicTByoMas cuia

44

45

Pemenne 3anad mmo Teme "ClokeHHe CHUIL.
PaBHoaeiicTByromas cria”

Pemenne 3agauq mo reMme "B3aumoneictsue
tea. CUiiel B MeXaHuke"

46

Pemenne 3amau no reme "Cua tpenus'.
Ypok-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTH CHIIBI
TPEeHHsI OT IUIOMIAIN COMPUKOCHOBEHUS"

47

JlaGopaTtopHas pabota "ONBbITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHIIbI
TPEHUS CKOJIBKEHUS OT CUJIBI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
noBepxHocrein"

48

Pemenue 3amau nmo treme "BzanmMogeiicTeue
ten. Cuisl B MexaHuke"

49

50

KonTpomnpHas pabota mo Teme
"Bzaumonencrtaue tea"

JlaBiieHre TBEPABIX TEI

51

52

Ypoxk-skcnepumeHT "CrocoOsl
OnpeAeseHUs IaBJICHUs TBEPIOTro Tena"
VYpok-uccrnenoBanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TeMIepaTypsl”
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53 JlaBiieHME KUIKOCTEH U Ta30B. 3aKOH 1
[Tackans

54 [THeBMaTH4ecKue ycTporcTBa 1

55 3aBUCUMOCTb JIaBJIECHUS )KUJKOCTU OT |
TITyOUHBI

56 lM'uppocraTtuyeckuii napanoke 1

57 VYpok-npoekT "M3ydyeHue cooOuaromuxcs 1
cocyaoB"

53 Ypoxk-koudepenuus "[ mapapamnueckue |
MEXaHU3MBbI"

59 Hcnonb30BaHne BHICOKHX JABJICHUN B |
COBPEMEHHBIX TEXHOJIOTUSIX

60 Pemenne 3agau o teme "JlaBinenue |
KUIKOCTH"

61 ATtMocdepa 3emMiu ¥ IPUUYHMHBI €€ |
CYILECTBOBaHUS

2 Ypok-uccnenosanue "l[Ipossienue |
JercTBUs atMocepHoro naBiaeHus"

63 W3mepenune atmochepHOro faBiIeHuUs. ]
OmnsiT Toppuueniu
3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st 1
U3MEpeHus: aTMOC(EepPHOro 1aBiIeHUs

65 bapomerp-anepous. AtmocgepHoe 1
JIaBJIEHUE Ha Pa3JIMUYHBIX BBICOTAX

66 BrrTankusaronias cuina. 3akoH Apxumena 1
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67

Pemenue 3amau mo reMe "3akoH
Apxumena"

68

69

70

VYpok-uccnenoBanue
"JKcrepuMeHTaIbHOE OOHAPYKEHHE
JEUCTBUS JKUJIKOCTH U ra3a Ha
NOTPYKEHHOE B HUX Teno"

JlaboparopHas pabota "Onpenenenue
BBITAJIKUBAIOIIECH CUIIbI, IEUCTBYIOIIECH HA
TEJO0, NOIPY>KEHHOE B KUJKOCTD"

IInaBanue Ten

71

JlaGopaTtopnast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tella B BOJIe OT 00beMa
NOTPYXEHHON B KHUIKOCTh 4acTu Teya"

72

73

BO3HYXOHHaBaHI/Ie. IInaBanue CyaoB

Pemenne 3amaa mo teme "3akoH
Apxumena. YcnoBus rnjaaBaHus ten"

74

Pemenue 3agau mo teme "JleicTBre
KUOKOCTU U I'a3a Ha IOTPYKEHHOC B HUX
Teno"

75

76

Ypok-npoekT "KoHcTpynpoBanue
apeoMeTpa WK JIOAKH U OINIpeIeIEHUE
rpy30MOABEMHOCTH "

[ToxroroBka Kk KOHTPOJILHOU paboTe 1Mo

TeMme "JlaBieHne TBEPABIX TN, KUAKOCTEH
u ra3oB"

7

KoHnTtponbHas padota mo teme "JlaBnenue
TBEPJBIX TEN, )KUIKOCTEN U ra3oB"
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78 Mexannueckas pabota 1
79 MomHocTh 1
20 Pemenue 3a1au Ha onpeeneHne paboThl U 1
MOIIHOCTH
81 Pabota cuinbl TSDKECTH M CUIIBI TPEHUS 1
22 Vpok-uccienopanue "Pacuét MOIIHOCTH, 1
pa3BUBaEMOM IpHU NMOABEME IO JecTHUIlE"
83 [IpocThie MexaHU3MBI 1
84 MowmenT cuibl. [IpaBuno MoMeHTOB 1
JlabopaTtopHast pabota "M3yueHue npaBuia
85 pblyara aJis moJBUKHOTO U HEMOABUKHOTO 1 1
0110K0B"
86 "3os0TOE MpaBUIIO" MEXaHUKH 1
Pemenue 3amau o reme "3onotoe
87 npaBuio MexaHuku" / Beepoccuiickas 1 1
poBepoyHas paborta
Pemenue 3amau nmo teme "Padora cuisl
88 TSDKECTH U cuilbl TpeHus" / Beepocceuiickas 1 1
poBepoyHas pabora
29 VYpok-npoekt "[IpoexTupoBanue 1
MOJINCTIACTOB C 33/IaHHBIMU TTapamMeTpamMu’
Ypoxk-koudepenuus "I[Ipoctsie
90 MEXaHHU3MBI B OBITY, TEXHHUKE, JKUBBIX 1
opranu3max"
01 Koadduument nonesnoro neictus 1

MPOCTBIX MCXAHU3MOB
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JlaboparopHuas pabota "OnpeneneHue

92 KII/I moaBuKHOTO ¥ HETIOJBH>KHOTO 1 1
0s10K0B"
93 Mexannueckas sHeprus. Kunernueckas u ]
MOTEHIMATbHAS SHEPTUS
04 3aKOH COXpaHEHUs1 MEXaHUYECKOMN 1
SHEPTUu
Ypok-3KcrepuMeHT "IKCepUMEHTAIBHOE
95 ornpezieNieHue N3MEHEHUS! KWHETHYECKON U | |
MOTEHIIUAIBHON PHEPTHH MPU CKATHIBAHUN
TeJa 10 HAKJIOHHOM IJI0CKOCTH"
96 [ToaroroBka K KOHTPOJIBHOM pabOTe MO |
teme "Pabota u moutHoCTh. DHEprus"
97 KonrtponbHas pabora no reme "Pabota n | |

MOIIHOCTb. DHeprus"

08 PaGora ¢ Tekcrtamu o teme |
"MexaHndeckoe ABrKeHue"

Pabora ¢ Texctamu no teme "CtpoeHue

99 " 1
BEISCTBA

100 Pabota ¢ Tekctamu 1o TeMe "CHIIBI B ]
npupoae"

101 PaGora ¢ Texcramu 1o Teme " JlaBieHue |
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

102 PaGora ¢ TekcTamu o Teme "OHeprusi. 1

[IpocTeie MexaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB I10 102 6 23
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[NPOT'PAMME
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1eJsX HeprocoepexeHus"

8 KIIACC
Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue f1[3yqeﬂml :)Iﬁl?al;osaTeanme
padoThI padoThI pecypes:
OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX ONBITHBIE 1
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mojenu TBEpAOro, JKUAKOTO U |
ra3000pa3HOro COCTOSTHUM BEIIECTBA
Ypok-konpepennus "Kpucrannmndeckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
MCKYCCTBEHHBIX aiMa3oB"
5 CmauuBaHue ¥ KanWUISIPHOCTD. |
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmMpeHne U cxaTue 1
Tennosoe neuxeHue. Temmeparypa 1
TemmnepaTypHbIe Kbl 1
9 BHyTtpenHsist sHeprus u crnocoosl eé |
WU3MEHEHUs
10 Buasl Tenonepenaun 1
VYpok-koudpepenuus "McnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B 1
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12

KonnuectBo Temiorsl. Y aenpHas
TCIINIIOEMKOCTD

13

14

15

16

VYpoxk-uccinenosanue "l[IpoBepka runoresbl
JTUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA
KUJKOCTUA B TEPMOMETPUUIECKON TPyOKE OT
TeMneparypol"

YpaBHEHHE TEILIOBOTO OalaHca.
TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

JlaGopaTtopHas padota "HcciaenoBanue
SIBJICHHS TETUIOOOMEHA MPY CMEITUBAHUH
XOJIOOHOU U ropsue BoAbI"

Pemenue 3amau no teme "TemioooOMeH 1
TEIUIOBOE paBHOBECHE"

17

JlaGopaTtopHast pabota "Ornpeznenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYICHHOTO BOJION
IIPH TETI0O0OMEHE C HarpeThIM
METaJUTMYECKUM ITWIHHAPOM"

18

19

[InaBnenue u oTBEpAECBaHUE
KPUCTAJUTMYECKUX BEIIECTB. Y IeTbHAS
TEIUIOTA IUIABICHUS

Pemienne 3amad mo Teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

20

JIaGopartopHas pabota "Onpeaenenne
paTop p p
yAEJIbHON TEIJIOTHI TUIaBJICHHUS Jibja"

21

VYpok-uccnenopanue "CpaBHEHHE NPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKUX Tell U
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pa3MsATryeHHs PHU HarpeBaHUU aMoOp(HBIX

"

TCII

22

23

24

[Tapoo6pazoBaHue 1 KOHACHCALMSL.
Hcnapenue

Kunenue. Y nenbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTD
TEMIEPATypbl KUTIEHUS OT aTMOC(hepHOTo
JTABJICHUS

Pemenne 3agau mo reme "[lapooOpa3zoBanue
U kumnenue"

25

VYpok-uccnenoranue "OO0bsicHEHNE
3aBUCHUMOCTH TEMIIEPATyPhl KHUIICHHAS OT
naBieHus"

26

27

HacepimeHHbli 1 HeHACBIIEHHBIN TIap.
BuiaxxHOoCTh BO311yXa

BrnaxxHocTh Bo3yxa 1 €€ u3MepeHue.
JlaGopatopHas pabota "OnpezneneHue
OTHOCHUTEJIbHOM BIaKHOCTH BO31yXxa"

0.5

28

Pemenne 3amau nmo reme "BiaxxnocTs"

29

30

Pemenue 3agau v ananus cuTyamuu,
CBSI3AHHBIX C SIBJICHUSIMU UCITAPECHUS U
KOHJICHCAIIUHN

OHeprus ToIMBa. Y ieibHast TeNIoTa
CrOpaHHus

31

[TpuHIIUTIBI paOOTHI TEIJIOBBIX ABUTATEIICH

32

[TapoBas TypOuHa. /[Burarens BHyTPEHHETO

—_—
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CropaHus

33 KIIJI TenmoBoro gBurares 1

34 Pemenue 3agau mo reme "KIIJI TerioBoro |
asurarens'

35 Ypoxk-koudepennus "TemnnoBsie IBUTATENN |
Y 3allliTa OKpY>Karolen cpean”

36 TerioBble MOTEPHU B TEIIOCETIX 1

37 3aK0oH COXpaHEHUs U MIPEBPAILCHHS SHEPTUU |
B MEXAHWYECKUX U TEIUIOBBIX MPOIEccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

38 "TenoBbie siBiieHUs. MI3MeHeHne 1
arperaTHBIX COCTOSIHUH BemiecTa"
KonrtponsHas padorta no teme "TennoBbie

39 aBJeHMs. MI3MeHeHne arperaTHbix 1 1
COCTOSIHMI BeniecTa'

40 DnekTpuzanus Tei. [[Ba pona 3apsioB 1
VYpok-uccnenosanue "MccnegoBanue

41 CIoco0O0B Pa3TUYHBIX BEIIECTB 1
Ha’JIEKTPU30BbIBATHCA"

42 B3aumoneiicTBre 3apsyKeHHBIX Tell. 3aKOH |
Kynona
DnekTpuyeckoe nojie. Hanpspk€HHOCTH

43 aneKTpudeckoro nos. [puHmun 1
CYNEPIIO3UIUH JIEKTPUUECKUX Moneil’

44 Hocurenu snexkTpuueckux 3apsioB. |
DnemeHTapHbId 3apsia. CTpoeHue aroMa
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45 3aK0oH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa 1
46 [TpoBOAHMKY, TUAIEKTPUKU U |
MOJTYTIPOBOTHUKHU
47 Ypok-koHpepeHIus "IIeKTpu3anms B 1
IOBCEIHEBHOM KU3HU"
43 Pemenue 3anay no Teme "3aKoH COXpaHEHUSI |
AIEKTPUIECKOTO 3apsiaa’
49 OnekTpuueckuil Tok. lctouHuku |
ANEKTPUUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue
50 JICUCTBUS DJICKTPUUYECKOTO MOJISI Ha 1 1
IIPOBOJAHMKY U TUIEKTPUKH"
51 DNeKTPUYECKUM TOK B MeTalIax 1
52 DNEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax 1
53 DneKkTpuyeckas 1ernb 1
54 Cuna Toka. AMnepmMerp 1
55 DIIeKTpUUYECKoe HarpshKkeHne. BoabTmeTp 1
JlaGopatopHas pabota "C6opka u
56 WCIIBITAaHUE DJIEKTPUUECKOU LIETIH 1 1
MMOCTOSIHHOTO TOKa"
57 3aBUCHMOCTD CHJIbI TOKA OT HaIIPSHKEHHUS. !
3akon Oma aJid y4acTka 1enu
JlaGopaTtopnast paborta "HccnenoBanue
58 3aBHCHUMOCTH CHUJIBI TOKA, IPOTEKAIOIIETO ! !

yepe3 pe3ucTop, OT HAMPSKEHUS Ha
pe3UCTOpe U CONMPOTUBIIEHUS pe3ucTopa”
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59

DJEKTPUYECKOE CONPOTUBIICHUE. Y AETHHOE
CONPOTHUBJICHUE

60

61

JlaGopaTtopHnas pabora "Onpezaenenue
YZEIBHOTO CONPOTUBIIEHUSI IPOBOJHUKA"

Pemenue 3aga4 mo reme "DaeKTprudecKoe
COINIPOTHUBJICHUE. Y ICIbHOE CONPOTUBJICHUE"

62

63

64

Pemmenne 3agau o reme "3axkon Oma"

ITocnenoBarenbHOE U mapauiCJibHOC
COCIUMHCHUA ITIPOBOAHHUKOB

JlabopaTtopnast pabota "I[IpoBepka npaBuiia
CJIOKEHHUSI HAIPSHKSHUN TTPU
MOCNe0BAaTEILHOM COCTMHEHUH IBYX
pe3ucTopoB”

65

Pemenue 3agad mo reme
"ITocnenoBarenbHOE U MapaICIbHOE
COEIMHEHUS TIPOBOIHUKOB"

66

JlaboparopHas padota "IIpoBepka npasuina
AJI CUJIBI TOKaA IpH HapaJlJICIbHOM
COEMHEHUH PE3UCTOPOB"

67

68

Pemenne 3amad Ha MPUMCHCHHUC 3aKOHA Owma
JJId pas3]IndYHOro COCAMHCHUSA IIPOBOJHHUKOB

OJ1C 1 BHyTpEHHEE CONPOTUBIICHHE
MCTOYHUKA TOKa. 3aKoH OMa sl TOJTHOM
HEenH

69

Pemenue 3amau no teme "IJ1C, BHyTpeHHEE
CONPOTHUBIICHHE UCTOYHUKA TOKa. 3aKkoH Oma
JUISA OJIHOM 11ern”
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70

Jlaboparophnas pabdota "Onpenenenne 3/1C
¥ BHYTPEHHETO CONPOTUBJICHHSI HCTOYHHUKA
ToKa"

71

72

[IpaBuna Kupxroda

JlaboparopHas pabota "IIpoBepka npaBu
Kupxroda"

73

VYpok-uccnenosanue "M3ydyeHne BoJIbT-
aMIIEPHBIX XapaKTEPUCTHK HEITHMHEHHBIX
3J1€MEHTOB"

74

75

Pabota snexTprueckoro Toka. MomHocTh
AIIEKTPUUECKOT0 TOKa

JlaGopatopHas pabota "OnpezneneHue
paboThI ¥ MOLTHOCTH JIEKTPUUYECKOTr0 TOKa"

76

3axoH JIxxoyns-Jlenua. [lorpedurenu
3NIEKTPUYECKOro Toka. KopoTkoe 3ambIkaHue

77

78

79

Vpoxk-koHpepennus "OO0bsicHeHUE U
IMPUHIUIT JIGI\/'ICTBI/H[ JOMAaIlIHUuX
AJIEKTPOHArpeBaTeIbHbIX TpUOOpPOB"

[TonroroBka Kk KOHTPOJIBHON paboOTe MO TeMe
"DnexTpuueckue 3apsaabl. 3apsHLKEHHBIE Tela
n X B3auMmoeiicTBus. IlocToIHHBIN
AIEKTPUYECKUI TOK"

KonTtponbHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHLKEHHBIE Tela
U uX B3aumoaeucTBus. ITocToOSHHBIN
AIEKTPUYECKHUI TOK"

80

ITocTosiHHBIE MAarHUTLI. MarHUTHOE 10OJIE
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3eMJIu ¥ €ro 3Hau€Hue JJIs )KM3HU Ha 3emiie
VYpoxk-uccienoanue "M3yuenue

81 MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB !
npy UX 00BETUHEHUH U Pa3/IeICHUN.
Busyanuszanus nosist HOCTOSHHBIX MAarHUTOB"

20 OnbIT OpcTena. MarauTHoe nose |
ANEKTPUUYECKOTO TOKA
OnbiT AMniepa. MarHuTHoOE 1oJie KaTyIlKH ¢

83 TOKOM. [IpMeHeHue 3IeKTPOMarHuToB B 1
TEXHHUKE

24 Cuna Amnepa u omnpeneneHue eé |
HaIpaBJICHUs

35 Pemenue 3amgau no reme "Cuia Amnepa u |
onpezeneHue e€ HarpaBieHus"
DneKTpOoABUTaTEIh OCTOSIHHOTO TOKA.

86 Hcnonp30BaHue 371€KTpoABUTATENEH B 1
TEXHUYECKUX YCTPOICTBAX M HA TPAHCIIOPTE

87 Bcepoccuiickas mpoBepodHas padboTa 1 1

88 Bcepoccuiickas npoBepouHast paboTa 1 1

29 JlaGopaTtopHast pabota "M3yueHue aeicTBUA 1
MarHUTHOTO TI0JIsI Ha MTPOBOJIHUK C TOKOM"

90 VYpoxk-koupepennus "Tlpaktnueckoe |
MIPUMEHEHUE BJIEKTPOBUraTesiein"

01 JlaGopatopHas pabora "KoHcTpyupoBaHue u |
U3ydeHue padoThl dNIeKTpoaBUraTens"

92 JlaboparopHas padota "MU3mepenne KI1J] 1
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AJIEKTPO/IBUTaTENIbHON YCTaHOBKH"

OnbiThl Papajes. 3aKOH JIEKTPOMarHuTHOM

93
unaykiuu. [Ipasuno Jlenna

VYpoxk-uccinenosanue "MccnenoBanue
94 M3MEHEHUH 3HAYEHUS U HaIllpaBJICHUS 1 1
MHIYKIMOHHOTO TOKa"

Pemenue 3anay no teme "3akoH
95 AJIEKTpOMarHuTHOU nHAyKuuu. [IpaBuio 1
Jlenna"

96 Dnektporereparop. CrocoObl MomyyeHus
AIIEKTPOIHEPTHH

Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha
97 BO300HOBIISIEMBIX HCTOYHHUKA SHEPTHUU.
[Tpo6emsb! skonoruu. TomnMBHBIE

AJIEMEHTHI U AJIeKTpoMOoOmIn"

KontpomnbHas padora "DneKTpoMarHuTHbIE

98 "
ABJICHUS

99 Pabora ¢ Tekcramu o teme "TemoBeie 1
saBiieHUA"

PaGora ¢ TekcTamu 1o Teme
100 "DnekTpruuecKkue 3apsabl. 3apsSKEHHbIC TeJa 1
" X B3auMojeiicTue"

101 PaGora ¢ Tekcramu o teme "TlocTOSIHHBIN |
AIIEKTPUYECKUI TOK"

102 Pabora ¢ Tekctamu o teme "MaruuTHbIE |
SIBJICHUS M 3JICKTPOMarHuTHast THAYKIUS"
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9 KUIIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpaxkruueckue fll3yqeﬂml :)Iﬁl?a[;OBaTeanme
padoThI padoThI pecypes:

Mexanunueckoe ABuxkeHue. MaTtepuanbHas

Touka. CriocoObl onucaHus 1

MEXaHUYECKOTO JBUKEHUS

Cucrema orcuyera. OTHOCUTENBHOCTh |

MEXaHUYECKOTO JBUKEHUS

BexTopHBI€ BeIMUMHBI, ONEpalliu C |

BEKTOPAMHU, IPOEKIIUH BEKTOPOB

Paguyc-BekTOp MarepualbHON TOYKH, |

NepEMELICHNE Ha TUIOCKOCTH

PaBHOMEpPHOE IPAMOIIMHEWHOE JBUYKEHUE 1

Pemenue 3anau no teme "PaBHOMEpHOE |

NpsIMOJIMHEIHOE ABMKEeHne"

HepaBHoMepHOE NpAMOIUHENHOE

nBuxkeHune. CpeaHsist 1 MTHOBEHHas 1

CKOPOCTb T€JIa IPU HEPABHOMEPHOM

JBIKEHUHU

JlaGopatopHas pabota "OnpezneneHue

CpeIHel CKOPOCTH CKOJIbKEHUs OpycKa | |

WM IBUKEHMS [LIApHUKa 110 HAKJIOHHOM

IJIOCKOCTH"

PaBHOyCKOpEHHOE MTPAMOJIMHEITHOE 1
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10

11

JIBUOKEHUE. Y CKOpEHUE

CKopocTh paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO IBYOKeHMS. ['paduk
CKOpOCTHU

Pemenue 3agau no reme "CKopoCTh

PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBmxeHus"

12

[lepemenienue npu paBHOYCKOPEHHOM
IPSMOJIMHEHHOM JIBUKEHUU

13

14

15

16

JlaGopaTtopHast pabora "Ornpeznenenue
YCKOpPEHUS Tella IPH PAaBHOYCKOPEHHOM
JIBUKEHUHU O HAKJIOHHOM IIJIOCKOCTH"

Pewmenue 3amgau no reme "llepemenienue
IIPU PAaBHOYCKOPEHHOM NPSIMOJIUHEHHOM
JIBYOKCHUH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH ITYTH OT BPEMEHU NPHU
PaBHOYCKOPEHHOM JIBH)KEHHH Oe3
HavaJIpHOM ckopoctn"

I'paduueckas uHTEpHIpEeTALIUS YCKOPEHHUS,

CKOPOCTH, IPOUJIEHHOTO MTYTH U
NepeMELIEHU IS IPSIMOJIMHEHHOTO
JIBYDKEHUS

17

Pemenue 3anau no teme "I'paduyeckas
MHTEPIIPETALNS YCKOPEHUs, CKOPOCTH,
IPONJEHHOTO ITyTU U MEPEMEIIECHUS IS
MPSIMOJIMHEMHOTO IBHXKEHUS"




JenaprameHT odpa3oBanus AxMuHHCTpanun I. ExatepunOypra
MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOe yIpexkKaAeHNe — CpeAHss o0meobpa3oBartenpHas mkona Ne 36 um. M.IT.Oxunnosa
620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

18 VYckopenue cBo001HOTO najeHus. OMnbIThI 1
Tanunes

19 Pemenue 3amau o teme "YckopeHue ]
cBOOOAHOTO TIafAcHUS"

20 JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM K |
TOPU3OHTY

)1 Pemenue 3agau mo teme "J[BukeHue tena, |
OpOIIIEHHOTO TI0JT YTIIOM K TOPU30HTY"
JlaGopaTtopHas padora "HcciaenoBanue

22 JIBIDKEHUS TeJla, OPOIIEHHOTO MO/ YTJIOM K 1
TOpPU30HTY"
Pemenue 3amgau no reme "JIBuxkenue noa

23 JIENCTBUEM YCKOPEHUS CBOOOTHOTO 1
nagenus”

24 JIBH>KEHHE 110 OKPYKHOCTH 1

75 JInneliHas u yriaoBasi CKOPOCTb, IEPUOA U |
4acToTa

26 CKOpOCTh U YCKOPEHHUE MPU ABUKEHUU IO |
OKPY>KHOCTH

7 Pemenue 3agau o teme "JIBrmkeHue mo 1
OKpYXHOCTH"
Vpoxk-koH(pepennus "PacroznaBanue u

28 npUOIMKEHHOE ONTMCAHKUE Pa3IMYHbIX 1
BHUJOB MEXaHUYECKOTO JIBIKEHUA"

79 [ToaroroBka Kk KOHTPOILHOM paboTe MO ]
TeMme "MexaHn4ecKoe IBUKEHUE U




JenaprameHT odpa3oBanus AxMuHHCTpanun I. ExatepunOypra
MyHununaisHOe aBTOHOMHOE 0011e00pa3oBaTeIbHOe yIpexkKaAeHNe — CpeAHss o0meobpa3oBartenpHas mkona Ne 36 um. M.IT.Oxunnosa

620078, r. ExatepunOypr, yi1. Massiesa, 134 ten. 8(343) 374-02-91,

e-mail: mou36ekb@mail.ru

CcItoco0BI ero onmucanus"

KonTponbhas pabota no teme

30 "MexaHn4ecKoe IBUXEHUE U CIIOCOOBI €r0 1 1
onucanus"
31 ITepBriii 3akoH HetoTOHA. BEKTOp CHIIhI 1
1 Bropoii 3akon HeroTona. |
PaBHOelicTBYIOIIAA cHIla
13 Tpernii 3akon Hetotona. Cynepno3unust |
cui
34 Cuita ynpyroctu. 3akoH ['yka 1
35 Pemenue 3anau no teme "Cuna |
ynpyrocta"
JlaGopatopHas pabota "HccnenoBanue
36 3aBUCHMOCTH CUJIbI YIIPYTOCTH, | |
BO3HHUKAIOIIEH B IPYKUHE, OT CTENIEHU
nedopMaluy IpyKUHbI"
37 Cuna tpenus. Koapounment rperus 1
18 JlabopaTtopHast pabota "Onpenenenue 1 1
Kod(duIIMeHTa TPEHUS CKOJIbXKEHHS"
JlaGopatopHas pabota "HccnenoBanue
39 3aBUCUMOCTH CUJIBI TPEHHS CKOJIBKEHHS OT 1 1
CHJIbI HOPMAJIBHOTO JIaBJICHUS"
40 JIBu>KEeHME TEN 110 OKPYKHOCTH 101 1
JIEMCTBUEM HECKOJIBKUX CHUII
41 3akoH bepnyu u nogbEMHas cuiia Kpblia 1
42 Ypoxk-koudepenuus "CoBpeMeHHbIE 1
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JeTaTeIbHbIE allapathl, Cy1a Ha
MOJIBOJHBIX KPbUIbSIX, aHTUKPBUIO HA
CKOpPOCTHBIX aBTOMOOMWJISIX. JIBUKEHHE
1oe3/1a Ha MarHUTHOM MmojyIike"

43 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO |
TATOTEHUS

44 JIBr>KeHMe Teln BOKPYT TPaBUTALMOHHOTO |
ueHTpa. llepsas kocMudeckas CKOpOCTb

45 HesecomocTs u neperpysku 1

46 PaBHOBecue maTepuaJIbHONW TOYKHU. |
AOCOIIOTHO TBEPIOE TEIIO

47 MowmeHT cunsl. [IpaBuno MOMEHTOB 1

43 VYpok-uccienosanue "OnpeneneHue |
LEHTpa TSKECTU pa3IMUHBIX Ten"
Nmnynec Tena. MI3MeHeHne uMIyibca.

49 HNmMnynec cunsl. YIpyroe u Heynpyroe 1
B3aNMOJICHCTBHE

50 3aKOHbBI U3MEHEHUS U COXPAHEHUS |
UMITyJIbCca

51 PeakTnBHOE OBIKEHIE 1
Pemenue 3anau no teme "3akoH

52 COXpaHEHHUs UMITyJIbca. PeakTuBHOE 1
nBIKeHne"

53 Mexanuueckasi paboTa U MOUTHOCTb 1

54 PabGoTa cuinbl TsxecTu, CUibl YOpyrocTu u 1
CHUJIBI TPEHUS
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55

JlaboparopHas pabota "OnpeneneHue
paboThI CHITBI TPEHUS IPU PABHOMEPHOM
JIBUKEHHUH TeJa 10 TOPU30HTATBHON
MOBEPXHOCTH"

56

57

58

CBs13b 5HEPTHH U pabOTHI

JlaboparopHas pabota "Onpenenenue
paboOThI CHIIBI YIIPYTOCTH TPH MOABEME

I'py3a € UCIIOJIB30BAHUCM HETIOABHUIKHOI'O U

[MOABWKHOTO OJIOKOB"

IToTreHnnuanbpHas OHCPIruAa

59

60

61

Kunernueckas sneprus. Teopema o
KMHETUYECKON SHEPruu

3aKOH U3MEHEHHS U COXPAHECHUS
MEXaHUYECKON IHEPTUn
Pemenue 3amau mo reMe "3aKOHEBI

WU3MEHEHHUS U COXPAHEHUS MEXAHUUYECKOM
sHeprun"

62

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O
TeMme "B3anmoneiicTBre Ten. 3aKOHBI
coxpaHeHus"

63

64

KonTponbhas pabota no teme
"B3anMonencTBre TEI. 3aKOHBI
coxpaHeHus"

Koneb6arensHoe nBuxenne. OCHOBHbIE
XapaKTEPUCTHKH KOJIeOaHMA: Iepuo/,
4acToTa, aMIUIMTY 1A

65

MareMaTH4ecKuil U NPy KUHHBINA

0.5
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MasiTHUKHU. JlabopaTopHas pabora
"UccnenoBanue 3aBUCUMOCTH IepUoja

KoJieOaHui Tpy3a Ha HUTH OT JUTMHBI HUTH"

66

67

JlaboparopHnas pabota "Hccienoanue
3aBHCUMOCTH TepHOa KoieOaHui
IPYXKMHHOI'O MasiTHUKA OT Macchl rpy3a”

rapMOHI/I‘-IeCKI/Ie KoJe0aHus

68

JlabGopaTtopHast pabota "H3mepenue
yCcKOpeHusi CBOOOAHOro najeHus"

69

70

3aryxaroiue Kouebanus. BolHyX1eHHbIE
Kosiebanus1. Pesonanc

[peBpaiieHre sHEPriH IPU
KOJIeOaTEeTbHOM JIBIKCHUT

71

VYpoxk-uccnenosanue "IIposepka
HE3aBUCHMOCTH TIEproJia KoJeOaHwi
rpy3a, MOJBEIICHHOTO K JIEHTEe, OT MacChl

rpysa"

72

MexaHnuyeckne BOJHBL: IPOAOJIBHBIE U
MIONIEPEYHBIE

73

74

CBoiicTBa MeXaHUYECKUX BOJIH. [[nnHa
BOJIHBI U CKOPOCTB €€ pacipOCTpaHEeHUS

Ypok-uccnenoBanue "Habmonenue
uHTEephEepeHIMY U TU(PaKIUK BOJTH Ha
MIOBEPXHOCTHU BOJBI"

75

Ypoxk-koHpepeHuus "MexaHudeckre
BOJIHBI B TBEpIOM Tetie. CelicMruYecKre
BOJHEI"
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76

3Byk. Pacnipoctpanenue u orpaxeHnue
3ByKa

77

78

Pemenue 3anaud no teme "3Byk"

Ypok-uccienoBaHue
"DKCIIEpUMEHTAJILHOE OIPECIICHHUE
TPaHUIl YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KosneOaHuit"

79

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUI PE30HAHC.

80

81

82

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"
WNudpa3Byk u ynprpa3Byk. Konpepenuus
"Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

DIIeKTPOMArHUTHOE MOJIE U
3JIEKTPOMArHUTHBIE BOJTHBI

83

84

85

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

Ypok-konpepenrus "llkana

SJICKTPOMArHUTHBIX BOJIH. Hcnons3oBaHue

SJICKTPOMArduTHBIX BOJIH IJIA COTOBOM

cBs3u. Paguomnokanus. KocMudeckas cBs3b

n

Pemienne 3ama4d Ha OMpeACIICHUEC YaCTOTELL
W JJIMHBI 3JICKTpOoMar HUTHOM BOJIHBI

86

DneKTpOMarHuTHast IPUPO/ia CBETA.
CxopocTh cBeTa
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BoJsHoBEIE CBOMCTBA CBETA:

87 1
uHTephepeHus 1 AudpaKus
28 JlyyeBast MoJieNb CBETa U T€OMETpUYECKas 1
ontuka. IcrouHuKu cBeTa
29 [TpsimonuHEtHOE pacpoCcTpaHeHHE CBETA. |
3armenust Connua u JIyHbl
90 3akoH oTpaxeHus cera. [lnockoe 3epkaio 1
o1 [TocTpoenue n3o0paxeHuit, |
c(hOpMHUPOBAHHBIX 3€PKAJIOM
9 [Ipenomnenue cBera. 3aKOH NPEIOMIICHUS |
cgeta. [lonHoe oTpakeHue cBeTa.
JlabopaTtopHast pabora "HccnenoBanue
93 3aBUCHUMOCTH YTIJIa IPEJOMIIEHUS OT yriia | |
MaJIEHUs] CBETOBOT'O JIyda Ha TPaHUIle
«BO3yX-CTEKIIO»"
4 VYpok-uccnenosanue "AHanus u | |
00BSICHEHHE ONTUYECKOTO MUpaxa'
VYpok-koudepenuus "McnonabzoBanue
95 MIOJIHOTO BHYTPEHHETO OTPAXKECHMUS: 1
CBETOBO/Ibl, OITUKOBOJIOKOHHASI CBSA3b"
96 Jlunza, xom my4eit B THH3E 1
97 dopmylia TOHKOU JIMH3BI 1
JlaGopatopHas pabota "OnpezneneHue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKON 1 1
CWJIBI coOMparomeit JTuH3bI"
99 [Toryuenue n300pakeHUii ¢ TOMOIIIbIO 1
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coOuparoliel U pacceuBaroLeH JINH3
Ypok-koubepenmus "IlpuHIMN 1eicTBUS

100 ONTHYECKUX MPUOOPOB (MUKPOCKOII, 1
Teseckor, ¢poroarnmapar)"

101 I'ma3 xak onTuyeckas CUCTEMA. 1
BJ'II/ISOPYKOCTL " JaJIbHO30PKOCThH

Pa3znosxenue 6enoro cBeta B CEKTP.
102 Onbitel Herorona. Cnoxenue 1
CIIEKTPaJIbHBIX IIBETOB. /[ucniepcus cBera

Ypoxk-npaktukym "Habnroaenue u
00BSICHEHHUE OIBITOB IO Pa3JI0KEHHUIO

103 1 1
6enoro csera B criektp. [lonyuenue 6emnoro
1[BETa MPU CI0KEHUU [[BETOB"
104 OmnsiThl Pesepdopaa u muianerapHast |
MOJEJIb aTOMa
105 IToctynater bopa. Moneins aroma bopa. 1
Hcnyckanue 1 NOTJIOLIEHUE CBETa aTOMOM.
106 KBanTsI. JInHEHUYaThIE CIIEKTPHI 1
VYpoxk-npaktukym "HaGmonenue
107 CIUIOLIHBIX U IMHENYATBIX CIIEKTPOB 1 1
W3JIy4EeHHS U UCITyCKaHus"
108 PaguoaktuBHOCTh. Anbda-, 6eTa- u |
ramma-u3J1y4eHus
109 Crpoenue atomHoro sapa. Hyknonnas 1

MOJI€JIb aTOMHOTO SIpa

110 PannoaktuBHbIe npeBpamienus. M30Tomnsl 1
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111 [Tepuoxa nmonypacmnana 1
Ypok-koHbepenmus "JlelictBue

112 pPaZMOaKTUBHBIX U3TyYEHHUI HA KUBbIC
OpraHU3MBbI. 3alllUTa OT PAIMOAKTUBHOTO

u3nyyeHus"

113 SnepHbie peakiuu. 3aKOHbI COXPAHEHUS
3apsI0BOTO U MAaCCOBOTO YHCET

114 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b
MacChl ¥ SHEPTUU

115 Pemenue 3amgau no reme "Snepueie
peakuuu. JHeprus cBsizu"

116 Peakuuu cuHTE3a U IeIeHUs AIEp.
HcTounuku sHeprun ConHLa U 3BE37

Vpoxk-koHpepennus "AnepHas

HHEpPreTHKa. JKOJIOTHYECKUE IPOOIEMBI
117 €] 0 1
AIEPHON PHEPIETUKH "

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
118 teMme "KoneOaunsa 1 BoiaHbL. CBETOBEIE U 1
KBAHTOBEIE SBJIEHUA"

KonTtponbHas padora no teme "Konebanus
119 1 BOJIHBI. CBETOBBIE Y KBAHTOBBIE 1 1
sABIEHUS"

Pemienne PACUCTHBIX 110 TECMC

120
"MexaHudeckoe ABrKeHue"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

121 " " n
3a1a4 no teme "B3anmopelicTBue Ten
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Pemienne pacyeTHBIX U KaYECTBEHHBIX
122 3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS 1
SHEpPruu U umnyJsibca'
123 JlaboparopHbie pabOTHI IO TEME ) !
"Mexanuyeckoe ABuxeHue"
124 JlaGopaTopHbie pabOTHI 110 TEME | |
"Bzaumonencrtasue tea"
125 JlaboparopHubie paboTsl 1o Teme "IIpocTeie | |
MEXaHU3MBbI"
126 Pemienne pacyeTHBIX U KaYECTBEHHBIX |
3aja4 1o teme "TernsoBsie mporecch”
127 Pemienne pacueTHBIX U KaU€CTBEHHBIX |
3a1a4 1o teme "BrnaxHocTs"
Pemienne pacyeTHBIX U KaYECTBEHHBIX
128 3aaa4 o teme "KIIJ[ TermoBbix 1
aBuratenei”
Pemienne pacyeTHBIX U KaYECTBEHHBIX
129 3a7a4 o TeMe "3aKOHBI IIOCTOSIHHOTO 1
TOKa"
130 Pemenne pacyeTHBIX U KaY€CTBEHHBIX 1
3amau o Teme "KIIJ[ anexkTpoycranoBOK"
131 JlaGopatopHbie paboThI 10 TeMe "3aKOHbI |
MOCTOSIHHOTO TOKa"
132 JlaGopaTopHbie pabOTHI 110 TEME 1
"CBeToBbI€ sIBICHUS"
133 PaGora ¢ TekcTamu 1o Teme "3aKOHBI 1
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COXpaHEHHUs B MEXaHHKe"

Pabora ¢ Texcramu o teMe "Kosiebanus u

134 " 1
BOJIHBI

135 Pabora ¢ Texcramu o TeMe "CBeTOBBIE 1
siBjIeHus"

136 Pa6ora ¢ Tekcramu o reme "KBanrosas u |
snepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

136 3 24.5
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

1.1

1.2

1.3

1.4

1.5

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUSA

pa3anyath SBJICHUS 10 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3HUECKOE SBICHUE

pacrmo3HaBaTh  MPOSBIEHUE U3YYCHHBIX  (PU3MYECKHX  SBICHUNA B
OKpYKaloIlleM MHUpE, B TOM 4YHcle (U3UYECKUE SIBICHUS B MPUPOJE, MPHU
TOM TMEPEBOJUTh MPAKTUYECKYI0 3ajadyy B Y4yeOHYIO, BBIIEIATh
CYIIIECTBEHHbIE CBOICTBA (MPU3HAKK) PUZUUECKUX SIBICHUN

OIKCHIBATh M3yUYCHHBIE CBOWMCTBA TelI W (DM3WYECCKHUE SBICHUS, HCIOJB3YS
¢u3nyeckue  BEIMYUHBI, IPU  ONMCAHUU HPAaBUIBHO  TPAKTOBATh
(bu3nUecKuil CMBICI MCIIOJIb3YEMbIX BEIMYUH, UX 0003HAYCHUS U €TUHHILIBI
¢u3nUecKux BEJIWYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLIUE JIAHHYIO
¢u3nyecKkyro BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOHUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MYECKIX BEITNIHH

XapaKTCPU30BaATb CBOICTBa TCII, (bH3quCKHC ABJICHUSA W IIPOLECCHI,
HCIIOJIb3Ys HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa U 3allUCBIBAThL €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

00BSACHATDH (PU3HUECKUE SBJICHUS, IPOLECCH U CBOMCTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE CUTYaI[il MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTHh 00bACHEHHE U3 1 — 2 JOrmyecKux
IaroB ¢ omnopoil Ha 1 — 2 W3y4eHHBIX CBOMCTBa (U3NYECKUX SBICHMH,
(GU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

1.8

pemath pacy€THble 3agayd B | — 2 AEHCTBUS, HMCHOJB3YS 3aKOHBI U
dopmynbl, cBs3bIBaoIIMEe (DU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIM3a
yCIIOBHS 3aJlaudl 3alMChIBaTh KPATKOE YCIOBUE, MOJACTABIATh (PU3UUYECKUE
BEIMYMHBI B (OPMYNIBI M TPOBOAUTH PACUETHI, HAXOJIUTHh CIIPABOYHBIE
JTaHHbIe, HEOOXOAMMBIE Ul PelIeHHs 3a/ad, OLEHHWBATh PEATUCTHUYHOCTh
MOJyYeHHOM (hrU3NUYECKON BEIMUUHBI

pacrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCUINTH IIPpU MOMOIIU
(I)I/I3I/I‘-ICCKI/IX METOJOB, B OIIMCAHUUN UCCIICAOBAHUA BBIACIIATH ITPOBCPACMOC
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1.9

1.10

MpeoyioKeHne (TUIoTe3y), pa3inyaTh U UHTEPIPETHPOBATH MOTYUESHHbIN
pe3ynbTaT, HaXOAUTh OMIMOKM B XOJE OIbITa, JENaTh BBIBOJBI MO €ro
pe3yibTaTam

MIPOBOAMTD OMBITHI 110 HAOTIOACHHUIO (PU3NYECKUX SABJICHUHN WIN (PU3HUUECKUX
CBOMCTB Ten: (popMynHpoBaTh HpPOBEpsiEMbIE MPEANOIOKEHUs, COOUpaTh
YCTaHOBKY U3 MPEIJIOKEHHOTO 00OpyIOBaHUs, 3alUChIBaTh XOJ OMbITa U
bopMyITUpOBaTH BBIBOIBI

BBIIIOJHATL HOPAMBIC H3MCPCHUA C HUCIIOJB30BAHHWEM AHAJIOTOBBIX U

nupoBBIX MPUOOPOB, 3alMKCHIBATh TMOKa3aHUS NPUOOPOB C  YYETOM
3aJIaHHOW a0COJIFOTHOW MOTPENTHOCTH U3MEPEHUI

1.11

1.12

IPOBOJUTH HCCIEIOBAHNE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEITHMYMHBI OT
IpYyroi ¢ MCHOJIb30BAHMEM INPSIMBIX HW3MEPEHHM, y4acTBOBATH B
IUIAHUPOBAaHUM  Y4eOHOTo  MCCIEOBaHMSA, COOMpaThb YCTAaHOBKY M
BBINOJIHATh M3MEPEHMs, CIelys MpeUIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3yibTaThl IMOJIYyYEHHOM 3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BHJIE
IPEUIOKEHHBIX TaOJaull U rpaduKoB, JelaTh BBIBOJIBI MO pe3yjbTaTaM
UCCIICIOBAHNS

NpoOBOAUTL KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘16CKI/IX BCJIIMYHH, CJICAY
HpeHHO)KeHHOﬁ HWHCTPYKIUHU: TIIPHU BBIIOJIHCHUA I/ISMCpCHI/Iﬁ CO6I/IpaTB
SKCIICPUMCHTAJIbHYIO  YCTAHOBKY MW  BBIYUCIIAITH 3HAUYCHUC HCKOMOM
BCJINYHHBI

1.13

coOiroaaTh MpaBujla TEXHUKU O€30MacHOCTH IpU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHrueM

1.14

YKa3bIBaTh NPUHLHUIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHLMIBI  JEHCTBUS  HW3YYEHHBIX MNpPUOOPOB U
TEXHUYECKUX YCTPOMNCTB C IMOMOIIBIO UX ONUCAHUS, UCIOIb3Yysl 3HAHUS O
cBOMCTBaxX (hU3MUECKUX SIBICHUM M HEOOXOAMMble (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJIUTH  HpuUMepbl  (HaxoauTh  uHGpOpMaALMIO O  IpUMepax)
MIPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUW B IOBCEIHEBHOM
JKU3HU Ui oOecriedeHHs 0e30MacHOCTH MpU OOpallleHuH ¢ MpudbopamMu U
TEXHUYECKUMHU yCTPONCTBAMH, COXPAaHEHUS 370POBbsl U COONIOACHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH cpeie

1.16

OCYIIECTBIISATh OTOOpP HMCTOYHMKOB HHGopManuu B ceTd VHTepHeT B
COOTBETCTBUU C 3aJ]aHHBIM MOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIUXCS
3HAHUH ¥ TNyTéM CpaBHEHMSI Pa3IMYHBIX HCTOYHHMKOB  BBIJENATH
uH(pOpMaLMI0, KOTOpas SBISETCS NPOTUBOPEUMBOWUIN MOMKET ObITh
HEJOCTOBEPHON

1.17

MCIIOJIb30BaTh IPH BBHIMOJIHEHUH YYEOHBIX 3a3/JaHUN Hay4YHOMOIYJSPHYIO
auTepaTypy (pU3ndYecKoro coaepiKaHusl, ClipaBOYHbIE MaTEPHUAJIbl, PECYPCHI
cetu MHrepHer, BnageTh NpUEMAMM  KOHCIIEKTUPOBAHUS  TEKCTAa,
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npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

1.19

CO3/1aBaTh COOCTBEHHBIE KpAaTKHWE MUCHMEHHBIC W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMAMU (HU3NIECKOTO COACPIKAaHUS, B TOM
qucie MyOJMYHO J1eaTh KpaTKue COOOLIEHUs O pe3ynbTaTax POeKTOB WU
y4eOHBIX MCCJIEIOBAHUM, IIPU 3TOM I'PAaMOTHO MCIIOJIb30BaTh W3y4EHHBIN
HNOHATUIHBIN anmapar Kypca (U3MKHM, COIPOBOXAATh BHICTYIICHHE
npe3eHTauuen

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U MCCICIOBAHUN paCHpPEAesTh
00513aHHOCTU B TIpyINIl€ B COOTBETCTBHM C IIOCTABICHHBIMM 3a/ladaMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATEIIBHOCTh  IPYMIbl,  BBICTPAUBATh
KOMMYHHMKaTUBHOE B3aMMOJEICTBHE, yUUThIBAsi MHEHUE OKPYXKAIOIINX

8 KJIACC

Kon
MPOBEPSAEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh IOHATHA

pasiindaTth ABJICHHA 11O OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JAHHOC (I)I/ISI/I‘ICCKOC SBJICHUC

1.3

pacrno3HaBaTh  MpPOSBIECHUE U3YYCHHBIX  (PU3MUECKHX  SBICHUH B
OKpY’XKaroIlleM MHpE, B TOM 4YHcie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
TOM TIepeBOJUTHh MPAKTHYECKYI0 3ajayy B y4yeOHYI0, BBLIEIATH
CYIIECTBEHHbIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONKCHIBaTh M3YyUEHHBIE CBOMCTBA Tel M (PU3NYECKHUE SIBICHUS, UCIOIb3Ys
¢u3znyecKkue BEJMYMHBI, T[PU  ONUCAHUM MPaBWIBHO  TPAKTOBATh
¢u3nUecKuit CMBICH MCIOJIB3YEMbIX BEJIUYMH, O0O3HAYEHHS WU EIUHMIIBI
¢u3nUecKux BEIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3nUecKyr0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaduKH
U3YyYEHHBIX 3aBUCUMOCTEH (hPU3NYECKUX BETNYUH

1.5

XapaKTEPpHU30BaATh CBOICTBa TECII, (1)I/I3I/ILIGCKI/IG ABJICHUA W TIIPOLECCCHI,
HCIIOJIb3YA HN3YUCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa U 3allMCbIBAThL €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSACHATh (U3NYECKUE MPOLIECCHl M CBOWCTBAa Tell, B TOM YHUCIE U B
KOHTEKCTE CHTyallull NPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHNE U3 | — 2 TOTHYecKuX
[IaroB ¢ NMOMOMIIBI0 1 — 2 W3Yy4eHHBIX CBOMCTBAa (DPU3MUYECKUX SIBICHHUH,
(bU3MUECKUX 3aKOHA MU 3aKOHOMEPHOCTH
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1.7

pemars pacu€THele 3ajadyud B 2 — 3 [EUCTBUA, UCIHOJB3YySA 3aKOHBI U
dopmynbl, cBs3bIBalolMe (PU3MYECKHE BEJIUYMHBL: HA OCHOBE aHalIM3a
YCJIOBHS 3aJa4d 3alMCBIBATH KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX Ui peIleHWs 3aJaud, BBHIOMpATh 3aKOHBI U (POPMYIIBL,
HeoOXoauMble il €€ pelleHHs, NPOBOAUTH pacd€Tbl M CpaBHUBATh
MOJy4eHHOE 3HaYeHUE (PU3NIECKOM BETMUMHBI C U3BECTHBIMU JTaHHBIMU

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PCIINTh IIPpU IOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOJOB, HCIIOJB3Yysd ONHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
MMpOBEpACMOC  NPCAIIOJIOKCHUC, OLICHUBAThL IMPABUIIBHOCTH nopsaaka
MMPOBCACHUA UCCIICAOBaHMA, ACJIaTh BBIBOABI

MIPOBOJIUTH OTIBITHI TI0 HAOTFOICHUIO (PH3HUECKUX SBJICHUN MM (PU3UICCKUX
CBOWCTB Tel: (hOPMYJIMPOBATH IMPOBEPSIEMbIC MPEIIIOI0KCHUS, COOMPATh
YCTaHOBKY W3 TIPEIJIOKCHHOTO 00OpYyIOBaHHS, OMHMCHIBATH XOJ OIBITA U
(GhopMyIUPOBAThH BHIBOIBI

BBITMIOJHATH MPSMBIE U3MEPEHUS C MCIOJIB30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JIaTYUKOB (PU3NYECKUX BEJIMYMH, CPABHUBATH PE3YyJIbTaThl U3MEPEHUN C
yu€TOM 33/JaHHOM a0COJIFOTHOM MOTPEUTHOCTH

IIPOBOMTH MCCIICOBAHNE 3aBUCUMOCTH OJHOM (PM3NYCCKOM BEIIMYUHBI OT
JIpYyroi ¢  HCHOJBb30BAHWMEM  TPSAMBIX  HM3MEPEHHIA:  IJIAHUPOBATh
UCCIIC/IOBAaHUE, COOMpATh YCTAHOBKY M BBINIOJHATH W3MEPEHUS, CICIys
NPE/UVIOKEHHOMY  IUIaHy,  (UKCUpOBaTh  Pe3yJbTaThl  MOJYYCHHOM
3aBUCUMOCTH B BHJIE€ TaOJIUI] U rpadUKOB, JeNaTh BBIBOJBI 110 PE3yJIbTaTaM
HCCIIEI0OBAHNS

MMPpOBOAUTL KOCBCHHBIC H3MCEPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYUH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTb 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, cIeays
HpeHHO)KCHHOﬁ HWHCTPYKIUHU, U BEIYUCIIATh 3HAUCHUC BEJIMYHNHBI

coOiroAaTh MpaBuja TEXHUKKA 0€30MacHOCTH Mpu paboTe ¢ J1abopaTopHBIM
o0opyaoBaHHEM

1.14

XapaKTepU30BaTh MPUHIMIBI  JIEUCTBHS  W3YYCHHBIX TMPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX OMHCAHHS, UCIIONB3YS 3HAHUS O
CBOMCTBaX  (pU3MUECKUX  SBJICHUM ©  HEOOXOoauMble  (hU3UUYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IPOCTHIE TEXHUYECKUE YCTPOMCTBA U HU3MEPUTEIbHBIE
HpI/I60pBI Imo CxXxeéMaM H CXEMAaTHUYHBIM PUCYHKaM, COCTaBJISATH CXCEMBI
ANEKTPUYECKUX  WEMed ¢  MOCHEeAOBAaTEIbHBIM W TapauieIbHbIM
COETMHEHUEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE O0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKHUX LETIeH

1.16

OPUBOANUTH  NpUMEpHl  (HAXOAUTh  HMH(pOpMAIMIO O  [pPUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUW B MOBCEIHEBHOM
KHU3HU 171 o0ecrieueHus: Oe30MacHOCTH MpH oOpalleHuu ¢ mpudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
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9KOJOTHYECKOI'O ITIOBCACHNUS B oxpymaromeﬁ cpeac

1.17

OCYIIECTBIISITh TMOMCK HWHGpOpMANUU (PHU3UUECKOTO COACPKAHUSA B CETH
HNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM U INYTEM CpPaBHEHUSA
JIOTIOJIHUTEIBHBIX UCTOYHHUKOB BBIJICJIATh HHPOPMALIUIO, KOTOpPAs SIBIISETCS
IPOTUBOPEYMBON HJIM MOXKET ObITh HEJIOCTOBEPHOI

1.18

UCTOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
JUTEpaTypy (PU3MUECKOTO COACpKAHUS, CIIPABOYHBIC MATEPHUAIIBI, PECYPCHI
cetu HHrepHer; Biagerb NpuéMaMM  KOHCIIEKTHPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBIC M KPATKHUE YCTHBIC COOOIICHUS,
0000mas wHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKAaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATH PE3yIbTaThl IPOCKTHOM
WINA MCCIIEIOBATENBCKOM JESITEIBHOCTH, IPH 3TOM I'PAMOTHO HCIIOJIB30BaTh
U3y4YCHHBIH TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIAThH
BBICTYILJICHHE TIPE3CHTAIHEH

1.20

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJjbTara

1.1

IpU BBHIMOJHEHHWH YYEOHBIX NPOCKTOB M HCCIECIOBAHUN (PU3UIECKUX
MPOIIECCOB PACHPENENsATh OOS3aHHOCTH B TPYINIE B COOTBETCTBHH C
IIOCTABJIEHHBIMU 3aJla4aMHM, CJIEIUTh 32 BBIIOJIHEHHEM IUIaHA JEHCTBUM U
KOPpPEKTHpOBAaTh €ro, aJE€KBaTHO OLICHWBaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCT T'PYIIIBI, BBICTPAUBATh KOMMYHHKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI TOTOBHOCTb Pa3pelaTh KOH(IUKTHI

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIOJIb30BATh U3YYCHHBIC TTOHATUS

1.2

1.3

1.4

pasnuyaTh SBJICHUS 110 ONMHCAHMIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE

pacrio3HaBaTh  INpOSIBICHHE  HM3YYEHHBIX  (PU3MUYECKUX  SBICHUA B
OKpY’KaloIlleM MHUpE, B TOM 4Huclie (U3UYECKUe SIBICHUS B MPHUPOJE, MPH
TOM TIEPEeBOIUTH MPAKTHUECKYI0 3ajady B y4yeOHYI0, BBLIETATH
CyILECTBEHHbIE CBOMCTBa (MIpU3HAKU) GU3UYECKUX SIBJICHUN

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Te€l U (PM3UYECKHE SBJICHUS, MCIIONIB3YS
¢usnyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABWIBHO  TPAKTOBATh
(¢u3nUecKUil CMBICT MCIIOJIb3YEMbIX BEIHYMH, OOO3HAYEHHUS U EIUHMIIBI
¢u3nUecKuXx BEJIWYMH, HAXOAUTh (OPMYINbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYeCKyl0 BEIWYHHY C JAPYTUMHU BEJIMYUHAMH, CTPOUTH Tpaduku
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HN3YUCHHBIX 3aBHCHUMOCTEH (1)I/I3I/ILI€CKI/IX BCJIIMYHH

1.5

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/ISI/IT-IGCKI/IG ABJICHUSA W IIPOLCCCHI,
HCIIOJIb3YA HN3YUYCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHA U 3aIIMChIBATh €0 MaTCMAaTHUYCCKOEC BhIPAXKCHUEC

1.6

OOBSICHATh (PU3UYECKUE MPOIECCHl M CBOICTBAa TEN, B TOM 4YHCIE U B
KOHTEKCTE CUTyallUd IPaKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATH
NPUYHHHO-CJICICTBEHHBIE CBS3H, CTPOUTH OOBACHEHHE U3 2 — 3 JTOTMUYECKUX
[IaroB C HOMOIIBI0 2 — 3 W3YYEHHBIX CBOMCTBAa ()M3MYECKHUX SIBICHUH,
(GU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH

1.7

pemate pacu€THbple 3ajadyu (onuparolmuecs Ha cucreMy u3z 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PU3UUECKUE
BCJIMYMHBI: Ha OCHOBC aHaJIM3a YCJIOBUA 3aJadd 3allMChIBATbL KpPaTKOC
yCIIOBHE, BBIABJIATH HEAOCTAIOLIME WIM W30BITOYHBIE TaHHbBIE, BHIOUpPATh
3aKOHBI U (OpMYJIbl, HEOOXOAUMBIE ISl PELICHMs], POBOAUTH PACUEThl U
OLIEHUBATh  PEAIMCTUYHOCTh  IOJIYYEHHOIO  3HAYeHHUS  (U3UUECKOM
BEJINYMHBI

1.8

pacrno3HaBaTb MpOOJEMBbl, KOTOpPbIE MOXXHO pPEIIUTh MpPU IOMOILU
(GU3MYECKUX METOJIOB, HCIOJb3ysd OINMCAHUE MHCCIIEOBAHUS, BBLACIATH
[IPOBEPSIEMOE  IIPEAINOIOKEHHUE, OLECHMBAThb IPABUIBHOCTh  IOPAIKA
IIPOBEACHUS  HUCCIECNOBAaHMs,  J€lIaTb  BBIBOABI,  HHTEPIPETUPOBATH
pe3yibTaThl HAOIIOACHNUH U ONBITOB

1.9

MIPOBOJIUTH OTBITHI IO HAOIOIEHUIO (PH3UUECKUX SBJICHUN MM (PU3UIECKUX
CBOWCTB TeJl: CaMOCTOATENBHO COOMpaTh YCTAaHOBKY W3 H30BITOYHOIO
Habopa 00opy/nOBaHMs, ONHUCHIBATH XOJ OIBITAa W €ro pe3ysibTaThl,
(bopMyIHpOBaThH BHIBO/IBI

1.10

NPOBOJUTHh TP HEOOXOAMMOCTH CEpPHIO MPSIMBIX HW3MEPEHUH, ONpeness
CpelHEe 3HaueHue u3MepsAeMOoM BelnMuuHbl ((POKYCHOE paccTosHUE
coOuparonieid  JUH3bI), OOOCHOBBIBaTH BBIOOP cCroco0a HM3MEpEeHUs
(M3MepHTeTHHOTO MpUdOpa)

1.11

IPOBOAMTH HUCCIIEJOBAHME 3aBUCUMOCTEM (U3MYECKHX BEIUYUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHWH: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIBHO ~ COOMpaTh  yCTAHOBKY, (PUKCUPOBATh  Pe3yJbTaThl
MOJYYeHHOM 3aBUCUMOCTH (U3MYECKUX BEIMYUMH B BHJAE TaOJIUIH
rpauKoB, eJIaTh BHIBOJIBI IO Pe3yJIbTaTaM MCCIIEIOBAHUS

1.12

MIPOBOAMTH KOCBEHHbIE H3MepeHus (U3NYECKUX BEJIMYMH: IIAHUPOBATh
U3MEpEeHHs, COOMpPaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY U BBINOJHATH
U3MEPEHUs, Clenys MNPEIIOKEHHOM WHCTPYKLIHMH, BBIYHCIATH 3HAYCHUE
BEJIMYMHBl U AHAJIMU3UPOBATH IIOJIYUYEHHBIE PE3YJIBTATHI ¢ YUETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHUIN

1.13

coOnroaaTh MpaBuja TEXHUKUA 0€30MacHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
00opyoBaHuEM
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1.14

1.15

1.16

1.17

1.18

paziuyaTh OCHOBHBIE TIPU3HAKM M3YYCHHBIX (PU3WYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEIO0, TOUCYHBIM HMCTOYHHUK
CBETa, JIy4, TOHKAs JIMH3a, IUIaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAs MOJIEIb
aTOMHOTO Si7jpa

XapaKTepu30BaTh MNPUHLMUIBI  JIEHCTBUS  HW3YYEHHBIX MPUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C OMOPOIl HA WX OMHCAHUS, UCIONb3ys 3HAHUA O
cBOiicTBax  (hM3MUECKUX SIBICHUA U  HeoOXoAuMmble  (PU3NYECKUE
3aKOHOMEPHOCTH

UCTIOJIb30BaTh CXEMbl U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHUYECKUX
YCTPOKCTB, HU3MEPUTEILHBIX TIPUOOPOB U TEXHOJIOTUIECKUX MPOIIECCOB MPH
pemieHHH  y4eOHO-NPAKTUYECKUX  3alla4, ONTHYECKUE CXEMBbI IS
MIOCTPOCHHS N300PKEHHI B TUIOCKOM 3€pKaJie M COOMPAIOIICH JIMH3e
OPUBOIUTH  HpuUMepbl  (HaxoauTh  WHGOpMAIMI0O O  MpUMeEpax)
NPAaKTUYECKOTO HCIOJIb30BaHUsl (U3NYECKUX 3HAHWA B TIOBCEIHECBHOM
JKU3HU Ui obOecriedeHusi 0€30MacHOCTH Mpu OOpallleHuu ¢ Mpudbopamu u
TEXHUYECKUMHU yYCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUS] HOPM
HKOJIOTMYECKOTO TIOBE/ICHUS B OKpYKaIoIlIeH cpefie

OCYHICCTBJIATL IIOHUCK I/IH(l)OpMaI_[I/II/I (1)1/1314%01(01“0 COACPpIKaHUA B CCTHU
I/IHTepHeT, CaMOCTOATCIIBHO (bOpMYJ'II/Ip}ISI TTOMCKOBBIN 3aIlIpoC, HAXOIUTb
MyTu OoIpeacicHud AOCTOBCPHOCTH HOHy‘lCHHOﬁ I/IH(I)OpMaI_II/II/I Ha OCHOBC
HUMCIOIIIUXCA 3HAHHUH U JOITOJIHUTCJIBbHBIX KCTOYHHUKOB

1.19

UCTIOJIB30BaTh TMPH BBINOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pu3MuecKoro copaepxaHus, CIPaBOYHbIE MaTepHalibl, PECypChl
cetu IHrepHer, BiageTh NpUEMaMM  KOHCIEKTHPOBAHMSI  TEKCTa,
npeoOpa3oBaHus HHGOPMAIK U3 OJTHON 3HAKOBOW CHCTEMBI B IPYT'YIO

1.20

1.21

co3aBaTb COOCTBEHHbIE NMUCHbMEHHBIE M YCTHBIE COOOLIEHHS Ha OCHOBE
nH(pOpPMallMi M3 HECKOJbKUX HCTOYHUKOB (PU3NYECKOTO COJEPIKAHUA,
nyOJIMYHO MPECTABIATh PE3YNbTaThl MPOEKTHOM WIIM HUCCIEN0BATENILCKOM
JESATEIBHOCTH, IIPX 3TOM I'PaMOTHO MCIIOJIb30BaTh N3YUYE€HHBIN MOHATUNHBIN
anmapar HM3y4aeMmoro pasjena (U3MKH U CONPOBOXAATh BBICTYIICHHE
npe3eHTalmen ¢ yu€ToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHUKOB

IpU BBIOJIHEHUU YYEOHBIX TPOEKTOB M HCCIEAO0BaHUN (DU3HUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TIpyNIEe B COOTBETCTBHHU C
[IOCTaBJICHHBIMM 33Ja4aMM, CIEAUTh 3a BBIIIOJIHEHUEM IUIaHA JNEHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIN BKJIAJ B
JEATEIbHOCTh TPYIILI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aMMOJIECHCTBUE,
MPOSIBIISISE TOTOBHOCTh pa3peniaTb KOHQIUKTHI
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pasiesia  3JieMeHTa
®U3VKA U EE POJIb B IIOSHAHUU OKPYXXAIOIIETO MUPA

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®usnka — Hayka O npupoje. SBieHust npupoasl. Puznueckue
1.1 SIBJICHUSL: MEXaHUYECKHUEe, TEIJIOBBIE, AIEKTPUYECKUE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC

Ouznyeckue BeNUYUHBL l3Mepenune (uU3MUECKHX BEIHYHUH.
1.2 dusnyeckue puOOpHI. [Torpemnocts HU3MEpPEHU.
MexayHapoaHasi cucTeMa €IuHULL

ECTGCTBCHHOHay‘IHBII‘/‘I MECTOA IIO3HAaHMUA: Ha6J'IIO,Z[eHI/Ie,
IIOCTAHOBKA HAYYHOT'O  BOIIpOCa, BBIIBMKCHHUEC  THIIOTC3,

: 1.3 JKCIIEPUMEHT 110 IIPOBEPKE  THUIIOTES, o0BsICHEHUE
Ha0JII01aeMOT0 SBJICHUS
1.4 Onwucanue pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuyeckue paboOTHI:
H#H##Part#H#l13MepeHune pacCTOSHAMN.
15 ###Par###l13mepenne o0bEMa KUAKOCTU U TBEPIOTO Tea.

###Par#H##OnpeneneHre pazMepoB MajbIX Tell.
###Part#H#13mepenne TeMIepaTypbl npu [IOMOIIU

KUIKOCTHOI'O TCPMOMETPA U JaTUHUKA TEMIICPATYPhI

[NEPBOHAYAJIBHBIE CBEJJEHWA O CTPOEHUUN BELIECTBA

#HPar##CTpoenne BemiecTBa: aToMbl W MOJIEKYJBI, HX
2.1 pasMepsl. ONBITHI, J10Ka3bIBAOIINE JUCKPETHOE CTPOCHHE
BELIECTBA

###Par###]|Brokenne vactury BemjecTBa. CBsi3b  CKOPOCTH

2.2 JBIKEHUs YacTHIl C TeMIlepaTypoil. bpoyHOBCKkoe nBHXKeHHE,
2 i dy3us
)3 B3anMopeicTBre 4acTHI] BEIIECTBA: IPUTSIKEHUE U
' OTTAJIKUBAHHE
###Par#H##ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B,
24 KHUJIKOCTeH U TBEPABIX (KpUCTAIMUECKUX) Tel. B3aumocsszb

MCKIAY CBOMCTBaMH BCIICCTB B PAa3HbIX arpC€raTHbIX COCTOSAHUAX

" UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUEM
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2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEBI

2.6

JABVOKEHUE 1

[IpakTuueckue padbOTHI:

###Par###Ouenka auameTpa aromMa METOAOM pPsAoB  (C
HCIIOIb30BaHuEM (oTorpaduii).

###Par###O0npITel O HAOIIOEHUIO TEIUIOBOTO PACIIMPECHHS
ra3os.

#H#Par###ONBITEI  TI0  OOHApPYXXEHUIO  JCHCTBUS  CHJI
MOJIEKYJIIPHOTO IPUTSKEHUS

B3AMMOJENCTBUE TEJI

3.1

3.2

3.3

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPaBHOMEPHOE
JABHKECHUE

###Par###Cropoctb. CpeHsis CKOPOCTh IPU HEPABHOMEPHOM
JIBHKEHUU. Pacu€r myTu U BpEMEHHU IBUKEHHUS
SIBnenue uHepuuu. 3akoH MHepUMU. B3aumonelicTBue Ten Kak

InprUiYrHa USMCHCHUSI CKOPOCTH ABHUIKCHUA TCII. Macca kak MCpa
HHCPTHOCTH TCJIa

34

3.5

3.6

#HHPar###l norHocTs  BemecTtBa. CBA3b  IUIOTHOCTH  C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BEllleCTBa

Cuita xak XapaKTCPpUCTHKA BSaHMOHCﬁCTBI/IH TCI

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue cCuibl ¢ MOMOIIBIO
JMHaMOMETpa

3.7

3.8

###HPar### I Bnenne TATOTEHN U cwiia TsokecTH. Cuita TSKeCcTH
Ha Jpyrux miaserax. Bec Tema. HeBecomocTs

Cuna TPCHUS. TpeHI/Ie CKOJIBKCHUA U TPECHUC ITOKOS. TpeHHe B
npupoac U TCXHUKE

39

###H#Par#H###Crio)KeHHe CUJI, HalpaBJIEHHBIX MO OJHOM MpAMOIL.
PaBrozelcTByIOIAs CHUII

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PABHOMEPHOTO IBYKEHUS (IIapuka B
YKUJKOCTH, MOJIEIH JIEKTPUUYECKOTO aBTOMOOUIISL U TaK Jajiee).
OmpenenieHne cpeaHedl CKOPOCTH CKOJIBKEHUS Opycka WIH
mapyuka Mo HAKJIOHHOW muiockocTu. OmpeneneHue MIOTHOCTH
TBEpAOro Tena. ONBITH, JAEMOHCTPUPYIONIME 3aBUCUMOCTH
pacTspkeHus (nedopMaiiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OneITHI, JEMOHCTPHUPYIOIIME 3aBHCUMOCTh CHJIBI TpPEHUS
CKOJIBKEHUSI OT Beca Tela W XapaKTepa CONPUKACAFOITUXCS
ITOBEPXHOCTEN

dusznueckue SIBJICHHUSI B npupoac: MHNpUMEPbI ABUXCHUA C
Pa3iIMIHbIMU CKOPOCTSAMU B )KUBOH M HEXHUBOI npuponae,
JIENCTBUE CUIIBI TPCHUS B IIPUPOJAC U TCXHUKCE
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3.12

Texunyeckue YCTpOﬁCTBai JUHAMOMCETP, IMMOAIIUITHUKHN

4.1

4.2

JIABJIEHME TBEPIBIX TEJI, JKUAKOCTEI 1 TA30B

HaBnenue TBEpmoro Tema. CrnocoObl  yMEHBIICHUS H
YBEJIUYCHHUS TaBICHUS

JlaBnenue rasza. 3aBHCHUMOCTh JaBJeHHS raza OT o00bEMa,
TEMIEPATYpPhI

4.3

4.4

4.5

4.6

Hepenaqa JaBJICHUA TBépI[bIMI/I TCJIaMU, X KUJAKOCTAMU U Ira3daMu.
3axoH Ilackans. [IneBMaTHUYeCKHE MaIIMHBI

3aBUCUMOCTD JaBIICHUS KUIKOCTH oT TITyOWHBI.
I'mapocratuyeckuii  mapagokc. CooOIIarmuecs:  COCYIbI.
['mapaBnuyueckre MEXaHU3MBI

Atmocdepa 3emnu u armocdepHoe naBieHue. [IpuuuHbl
CYLISCTBOBaHMSI  BO3AYIIHOW  00omouku  3emau.  OmnbIT
Toppuuennu. 3aBucUMOCTh aTMOC(EpHOro JaBIEHUS OT
BBICOTBI HaJl YPOBHEM MOPs

WN3smepenue  armocdepnoro  gasinenus. llpuboper s
HU3MepeHust aTMOC(HEpPHOro JaBICHUS

4 4.7

4.8

JlelicTBue XUIKOCTH M Tra3a Ha IMOrPYKEHHOE B HUX TEJO.
BrrTankusatoniast (apxuMeioBa) cuiia. 3akoH Apxumena

[LimaBanue ten. Bo3ayxoriaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEéMa
NOTPYKEHHOW B JKMAKOCTH dacTu Tena. Omnpenenenue
BBITAJIKABAIOIIEH CHIIBI, ACHCTBYIOLIEH HA TEJO, MOTPYKEHHOE
B JKUJKOCTB. [IpoBEpKa HE3aBUCHMOCTH BBITAIIKUBAIOLICH CUJIBL,
JEHCTBYIOLEN HA TEJNO B JKUIKOCTH, OT Macchl Tena. OnbITHI,
JEMOHCTPUPYIOIIME 3aBUCUMOCTb  BBITAIKMBAIOIIEH  CHIIBI,
JeICTBYIONIEH Ha TENO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHOMN B
KUJKOCTh 4YacTM Tela W OT IUIOTHOCTH  KUJKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHUE JOIKU U
olnpezeneHue €€ rpy30noIbEMHOCTH

4.10

4.11

@duznyeckue SBICHHUS B NPUPOJE: BIUSHUE aTMOCHEPHOro
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

TexHnueckue YCTPOWCTBA: cooO0Imaronuecs COCYZpBI,
YCTPOMCTBO BOJIOIIPOBO/IA, TUAPABIMUECKUI MPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TIOPIITHEBOM HACOC, apeoMeTP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1
5.2

Mexanunueckas pabota

Mexann4deckass MOIIHOCTh

53

[IpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAS IUIOCKOCTD.
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[IpaBuno paBHOBecHs pbryara
54 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJIOKy
«3onotoe mpaBuwio» MexaHuku. KoadduuueHnt mnone3Horo
5.5 JecTBUS MexaHu3MOB. lIpocTeie MexaHHM3MBI B OBITY H
TEXHHUKE
5.6 [ToreHimanbHast SHEPTUM TeJa, MOJIHITOrO HaJl 3eMIIEH
5.7 Kunernueckas sneprus
5.3 [lonnas MexaHuyeckas DSHeprus. 3aKOH M3MEHEHHUS U
' COXpaHEHUs MEXaHUYECKON IHEPrun
[IpakTuueckue padbOTHI:
###Par###Onpenenenue  pabOTbl  CUIIBI  TPEHUS  MPHU
5.9 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TOPU3OHTAILHON
' noBepxHoctu. lMccnenoBanue yclOBHI paBHOBECHs phluara.
W3mepenue KIIJl HaxioHHONW mockoctH. M3ydyeHue 3akoHa
COXpaHEHUsI MEXaHUYECKON IHEPTrUun
5.10 ®u3nuecKkue SIBJICHUS B IPUPOJIE: PhIYary B TEJIC YEJIIOBEKa
TexHnueckue YCTPOWCTBA: pblyar, MOJBH>KHBIMN 51
5.11 HEMOJIBIDKHBIA ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIIACC
Kon Kon
IIpoBepsiemble 371eMeHThI COACPKAHNUS
pasaesia  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOpHUH
6.1 CcTpoeHHusl BemiecTBa. Macca u pasmepbl MosieKyd. ONBITHI,
g MO/ITBEP K IAIOII1E OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.2 Mogenu TBEPIOro, >KUAKOTO M Ta3000pa3HOr0 COCTOSIHUN
) BemlecTBa. Kpucramimdeckue u amopHeie Tena
0 6.3 OOBsicHEeHHE CBOWCTB Ta30B, >KHIKOCTEH W TBEPIBIX TN Ha
' OCHOBE TI0JIOKEHUI MOJIEKYJIIPHOKUHETHUECKON TEOPUH
6.4 CmauuBaHue U KanWUISPHbIE SIBICHUS
6.5 TemioBoe paclIupeHne U CKaTnue
6.6 Temmneparypa. CBA3p Temmeparypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKECHHUSI YaCTHULL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHEH
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SHEPIUu: Terjonepeaaya U CoBepieHre padoThl

6.8 Bunel  Temionepenaudu:  TEIIONPOBOAHOCTb,  KOHBEKLHA,
U3JIy4CHUE

6.9 KonnyecTBo TeI1oTsl. Y aeibHas TEINIOEMKOCTD BEILIECTBA

6.10 TennooOMeH U TemIOBOE paBHOBECHE. YpPaBHEHHME TEILUIOBOTO

' Oananca
6.11 [InaBneHue M OTBEpAEBAHHE KPUCTA/UIMYECKMX BEIIECTB.
' V esibHast TEII0Ta IIABICHHS
[TapooOpa3oBanue u koHaeHcanus. VMcnapenwe. Kunenwue.

6.12 VY nenbHas TEIIoTa mapooOpa3zoBaHus. 3aBUCUMOCTD
TEMIIepaTypbl KUIIEHUsI OT aTMOC(EPHOTO JTaBICHHS

6.13 BnaxnocTs Bo3yxa

6.14 OHeprus TOIMBA. Y 1eJbHas TEMJI0Ta CrOPaHUsl
[Tpunnunsl pabotsl TemnoBbix asurareneit KIIJ temsosoro

6.15 aBuratens. TemaoBble JBUTATENM W 3allUTa OKpYyKaroulei
cpenbl

6.16 3aKOH COXpaHEHUs U MPEBPALLEHUS HSHEPruM B TEIUIOBBIX

' nporeccax
[TpakTuyeckune paboOTHI:
###Par###ONBITBl MO0 OOHApYKEHHIO  JIEHCTBHS  CHII
MOJIEKYJIIPHOTO IIPUTSKCHUS.
###Par###ONbITHl 110 BBIPALIMBAHUIO KPUCTAJUIOB NTOBAPEHHON
COJI WJIX caxapa.
###Par###ONpITBl 110 HaOJIOJCHUIO TEIUIOBOIO pACIIMPEHHUs
ra3os, KMJIKOCTEW U TBEPIABIX TEIl.
###Par###Onpenenenue  naBiIeHUs BO3Ayxa B OaoHe
HINPULA.
###Par####OMNbITHI, 1€MOHCTPUPYIOLIME 3aBUCUMOCTb JIaBJICHUS
BO3/yXa OT €ro 00bEMa U HarpeBaHUs WIN OXJIaXKICHUS.

6.17 ##H#PartH##]IpoBepka runoTes3spl TMHEHHON 3aBUCUMOCTH JJIMHBI
CTONOMKAa JKUJAKOCTM B TEpMOMETPUYECKOH TpyOke OT
TEMIIEPATYPHI.

###Par###HabmoneHre n3MeHeHUs] BHYTPEHHEH SHepruu Tesa
B pe3yJIbTaTe TeIIonepeiau U paboThl BHEITHUX CHJI.
###Par###llccnenoBanne  sABIEHHS ~ TEIJIOOOMEHAa P
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#H#Par###OnpenenieHne KOJIMYECTBA TEIJIOThI, MOJIYYEHHOIO
BOJIOM TMpU TEIIOOOMEHE C HarperbiM METAJUIMYECKUM
LMJIMHIPOM.

###Par#H#OnpeneneHue yaeapHON TENI0EMKOCTH BEIIECTBA.
#HPartH##lcciienoBanue mmpouecca UCIIapeHus.
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6.18

#H##Par###OnpenesieHue OTHOCUTEIbHON BIAKHOCTH BO3/1yXa.
#H##Par###OnpeneseHue yieJbHON TEIIOTHI IUIaBJICHUS JIbJA.

duznueckue SBJICHUS B IPUPOJIE: OBEPXHOCTHOE HATSXKEHUE U
KallWUISIPHBIE SIBJIGHUSA B NPUPOJIE, KPUCTAJUIBI B TMPHUPOJIE,
nznydenue CoiHIA, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHHUE pOChHI, TYMaHa, UHEs, CHera.

6.19

Texnuueckue YCTpONCTBA: KaIuJUISAPBL, [IPUMEPBHI
UCIIOJIB30BaHUsl KPUCTAJUIOB, KUAKOCTHBIM TEPMOMETD, NaTYUK
TEMIEPATypbl, TEPMOC,  CHCTEMA  OTOIUIEHHsS  JIOMOB,
TMUTPOMETpPBI, IICUXpPOMETp, IapoBas TypOuHa, JBUraTellb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

BJ'ICKTpI/ISaL[I/IH TCII. HBa poada 3JICKTPUYICCKUX 3apsa10B

B3aumogeiictBue — 3apspkeHHbIX  Ten.  3akoH — Kymona
(3aBHCHMOCTh CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX Tel OT
BEJIMYMHBI 3aPSAJ0B U PACCTOSTHUS MEX]Ty TEJIaMH )

7.3

Onekrpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TTOJIS.
[lpuHuun  cymepro3uivu  SJAEKTPUYECKUX  mojied  (Ha
KaueCTBEHHOM YPOBHE)

7.4

7.5

Hocurenn ANEKTPUYECKUX 3apsAI0B. DneMeHTapHbIN
anekTpuueckuit 3apsan. Ctpoenue aroma. [IpoBogHuku u
JURJIEKTPUKU

3akoH COXPAHCHUS SJICKTPUUICCKOI'O 3apaia

7.6

DNeKTpUYECKUM TOK. Ycenosus CYILLIECTBOBAHUSA
AIEKTPUYECKOT0 TOKA. ICTOUHNKHM MOCTOSHHOTO TOKA

7.7

7.8

JlelicTBUSL BIIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Tazax

:‘)JICKTpI/I'-IeCKaH IICIIb. Cuna Toka. BJICKTpI/I‘IeCKOC HAITPsSIP>KCHUEC

7.9

7.10

ConpoTuBieHHe TPOBOJHUKA. YJEIbHOE CONPOTUBIICHHE
BElIECTBA

3akoH OMa aJ1d yyacTka 1enu

7.11

7.13

[TocnenoBarenpHOE M MapaICIbHOE COSTMHEHUE TIPOBOTHUKOB
PabGota W MOIIHOCTH DMEKTPUUECKOTO Toka. 3akoH JIkoyms —
Jlenna

DNEeKTpUYeCKHe LENU U MOTPEOUTENN IIEKTPUIECKON dIHEPTUU
B ObITy. KOopoTkoe 3aMbIkaHue

7.14

ITocTossaHEBIE MAarHuThbL. BsaumopeiictBue TOCTOSTHHEIX
MAarduToOB

MarnauTtHoe nojie. MarHuTHOE Iojie 3eMJIM U €0 3Ha4YCHUE HJIA
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JKA3HU Ha 3emiie

Oneir Opcrena. MarHuTHoe 1oJie  BJEKTPUYECKOrO TOKa.
IIpuMeHeHne 37IEKTPOMArHuTOB B TEXHUKE

7.18

7.19

JlelicTBUE€ MArHMUTHOTO TIOJSI HA NPOBOAHUK C TOKOM.
DNeKTpoABUTaTeNIb ~ MOCTOSIHHOTO  Toka.  Vcmonb3oBaHue
JJNIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCHOPTE

OnbiTel @apajnesa. SBieHHE HIEKTPOMArHUTHOW HHAYKIWH.
IIpaBuno Jlenna

Onektporedeparop. CrmocoObl TOMYYECHHS]  AICKTPUUYECKOM
SHEPruM. DJEKTPOCTAHIIMM HAa BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

[TpakTuyeckune paboOTHI:

OnpITel 10 HAOTIOACHUIO DIIEKTPU3AUMHU TeJ UHAYKIUEH U TIpU
COIPUKOCHOBEHMH.

HccnenoBanue AeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOoThl TEKTPUUECKOM LIEMH OCTOSHHOTO
TOKa.

W3mepeHue u peryJinpoBaHue CUIIbl TOKA.

W3mepeHue u peryinpoBaHie HaIPsHKEHUS.

HccnenoBaHnue 3aBUCHUMOCTH CHJIbI TOKa, HAYILIEro 4epes
pPE3UCTOP, OT CONPOTUBIEHUS PE3UCTOpAa U HANpSDHKEHUS Ha
pes3ucTope.

OneIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOAHMKA OT €ro JUIMHBL, IUIOLIAAH
MOTIEPEYHOr 0 CEUEHHUsl U MaTepuaa.

ITpoBepka npaBuiia CIIOKEHHMS HanpspKeHU ! npu
MOCJIEZIOBATENbHOM COEJMHEHUH ABYX pe3uctopoB. [IpoBepka
IpaBWwjia JUisi CHJIbl TOKAa MpU MNapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThI AIEKTPUUYECKOTO TOKa,
uaymero  yepes  pesucrop.  OmpenenceHue  MOIIHOCTH
NIEKTPUYECKOTO  TOKA,  BBIAEIAEMONM  HA  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, HAYILIErO 4epes
JaMIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
HarpeBatensd. lccnepoBaHWe MAarHUTHOTO —B3aUMOJIEHCTBUS
MOCTOSIHHBIX ~ MarHuToB.  VM3yuyeHWe  MarHMTHOTO  MOJIS
MOCTOSIHHBIX MAarHUTOB NpPU MX OOBEIMHEHUU U Pa3/IECICHHH.
HccnenoBanue AEMCTBUSA 2JIEKTPUUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OIbITBI, JAEMOHCTPUPYIOIIME 3aBUCHMOCTb CHIIBI
B3aMMOJEMCTBHS KaTyIIKM C TOKOM UM MarHuTa OT CHUJIbl TOKa U
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HalpaBJ€HUsT TOKa B  Karymke. I3ydenue nelictBus
MarHuTHOTO I0JIs1 Ha MPOBOAHUK ¢ TOKOM. KoHCTpynpoBanue u
u3ydeHue paborel anekrponBuratens. M3mepenue  KIIJ]
BHGKTPOI[BI/II‘aTeHBHOf/'I YCTaHOBKH. OnbITE O HUCCIICAOBAaHUIO
SIBJICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHUU: HUCCICOOBAHUC
W3MEHECHHI 3HAUYCHHUS U HaIlpaBJICHUA HHAYKIIUOHHOI'O TOKa

7.21

7.22

dusnueckue sBICHUA B MPUPOJE: IIEKTPUUECKUE SIBJICHUS B
aTMocdepe, 3IEKTPUYECTBO KHUBBIX OPraHW3MOB, MarHUTHOE
nojie 3emid, Apeild MomocoB, poib MAarHUTHOTO TOJIS JUIs
YKU3HU Ha 3eMiie, OJIIPHOE CUSTHUE

TexHudeckue  yCTpOHCTBAa:  3JIEKTPOCKON,  amIlepMerp,
BOJIETMETP, PEOCTaT, CUETUYMK DIIEKTPUUYECKOW SHEpruw,
JIEKTPOOCBETUTEIbHBIE pUOOPHI, HarpeBaTeJIbHbIE
AIIEKTPOIPUOOPHI (mpumepsl), JIEKTPUYECKUE
[IpeIOXPaHUTENH, AJIEKTPOMAarHur, 3JIEKTPOJIBUraTellb
IIOCTOSIHHOT'O TOKa, T€HEPATOP MOCTOSHHOTO TOKa

9 KIIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPKAHUS
paszznena
MEXAHUWYECKUE ABJIEHUA

2.1 Mexanuueckoe aBuxkeHue. MartepuanbHas Touka. Cucrema
oTcuéTa

8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBUXKEHHS

8.3 PaBHOMepHOE NPAMOIMHENHOE IBUKEHUE
#H##Par###HepaBHOMepHOE MIPSAMOJIMHEMHOE JBHKEHUE.

8.4 CpenHsis 1 MTHOBEHHAsl CKOPOCTh Te€ja IPU HEPABHOMEPHOM
JBUKEHUU

8 8.5 VYckopenue. PaBHOYCKOpEHHOE MPSMOJIMHENHOE IBUKEHHE

8.6 ###Par###CBoOoaHOE manenue. OnbiTel ["anunes
###Par###PaBHOMEepHOE ABWKEHHE MO OKpYKHOCTH. [lepuon u

8.7 gactota oOpameHusi. JluHeliHas W  yrioBas CKOPOCTH.
LenTpocTpeMUTENbHOE YCKOPEHHE

8.8 [Tepssiii 3akoH HproTOHA

8.9 Bropoii 3akoH HeroToHa

8.10 Tperuii 3akon HerotoHa

8.11 H#H##Part##] [puHLIAI Cynepo3UIuu CUIT
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8.12 Cuna ynpyroctu. 3akoH ['yka
213 ##HPar####Cuila  TpeHus: Ccuia TPEHMsI CKOJIbXKEHUs, CHIla
' TPEHMUSI I1I0KOS, IPYTHe BUJIbI TPEHUS
214 #H##Par###Cuna TSXKECTH W 3aKOH BCEMHPHOTO TSATOTEHHS.
' VckopeHue CBOOOIHOIO MaeHusl
215 JBmwxenue tmiaHer Bokpyr ConnHpna. IlepBas kocmuueckas
' ckopocTb. HeBecoMOCTh U neperpysku
8.16 PaBHOBecue MarepuanbHO TOUKH. AOCOTIOTHO TBEPAOE TEIO
2 17 ###Par###PaBHoBecue TBEPAOro Tela C 3aKPEIUIEHHOM OChIO
' BpaieHusi. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. IMnynabce cuisl
8.19 3aKOH COXpaHEHUS UMITYJIbCa
8.20 #H#HPar###PeakTUBHOE IBMKEHUE
8.21 MexaHnu4geckasi paboTa U MOIIHOCTb
827 PaGora cun Tsxkectu, ynpyroct, TpeHus. CBsi3b dHEPIHUH U
' padoTHI
8.3 [loTeHumanpHas 3HEpPrusi Tejaa, MOJHATOrO HaJ MOBEPXHOCTHIO
' 3emiu
8.24 [loTeHuumanpHast SHEPTUs CKATON NPYKUHBI
895 #H##Par###Kunernueckass sHeprus. TeopeMa 0 KUHETHYECKOU
' SHEPTUH
8.26 ###H#Par###3aKoH COXpaHEHUSI MEXaHUYECKOW SHEPTUU
[IpakTuyeckue pabOTHI:
Omnpenenenue CcpeAHEM CKOPOCTH CKOJIBXKEHUS Opycka WIu
JBWKECHMSI IIapuKa IO HAKJIOHHOW IuIocKOCTH. OmpeneneHue
YCKOpEHHUs Tejda HpPU PaBHOYCKOPEHHOM JBUKEHUHM IIO
HAKJIOHHOM IUIOCKOCTH.
HccnenoBanne  3aBUCMMOCTH IyTH  OT  BpEMEHH  IpuU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4aJIbHON CKOPOCTH.
IIpoBepka TMIOTE3BI: €COU MPU PAaBHOYCKOPEHHOM JIBMIKEHUU
8.7 0e3 HayaJIbHOW CKOPOCTHU NMYTH OTHOCSTCA KakK pPsAJ HEUETHBIX

4yucesl, TO  COOTBETCTBYIOIIME  IPOMEXYTKHM  BpPEMEHHU
OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIBI
HOpMasbHOTO naBieHus. OmnpeneneHue Ko3pUIMeHTa TPEHUS
CKOJIbKEHHUSI. Omnpenenenue KECTKOCTHU MPYKHUHBIL.
Omnpenenenve paboOThl CHJIBI TPEHUS TPU PABHOMEPHOM
OBUKEHMM  Tejla [0  TOPU3OHTAJIbHOW  IOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIIPYTOCTH TPHU MOABEME Ipysa C
MCIOJIb30BAHUEM HEMOIBI)KHOTO U TIOJIBMXKHOTO OJIOKOB
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dusnyeckue SBICHUS B NPUPOJAC: TPUIUBBI M  OTJIMBHI,
8.28 JBrkeHue TiaHeT COJTHEYHON CUCTEMBbl, PEAKTUBHOE JIBUKEHUE
YKUBBIX OPTaHU3MOB

Texundeckue YCTpOﬁCTBai CIIMAOMETP, AATYHUKHU I10JIOKCHMA,
pacCTosAHUA U YCKOPCHUS, paKEThI

8.29

MEXAHNWYECKUE KOJIEBAHMA 1 BOJIHbI

KonebarensHoe JABHKCHUC. OcHOBHEBIE XapaKTEPHUCTHUKHU

9.1
KOJICOaHMIA: nepuon, 4acrtora, aMIlinTyzaa

9.2 MareMaTtnueckuii ¥ IPYXKUHHBIM MasTHUKHU. lIpeBpaienue
' SHEPI'UHU IpU KOJeOaTeIbHOM JBH)KEHUU

9.3 3aryxatomme kKonedanus. BernyxneHusie konebanus. Pesonanc

Mexannyeckue BoJHBL CBolicTBA MeXaHMYECKHMX  BOJIH.
[IpogonbHbIE M MMONEPEYHBIC BOJHBIL. J{MHA BOJHBI U CKOPOCTh
e pacrpocTpaHeHHs. MexaHu4YecKre BOJIHBI B TBEPIOM Tele,
CEHCMUYECKUE BOJHBI

94

9.5 3Byk. ' pomKkoCTb 1 BbICcOTa 3ByKa. OTpa)keHue 3ByKa

9.6 WNudpas3Byk u yapTpa3zByK

[IpakTryeckue paboOTHI:
9 Omnpenenenue 4acTOThl U Iepuoa KojaeOaHU MaTeMaTH4YeCKOro

MasiITHUKA.
OmnpezpeneHue 4acTOThl M Iepuoja KojieOaHWH MNPYKUHHOTO
MasiTHUKa

9.7 HccnenoBanue 3aBUCHMOCTH repuoaa Kosie0aHui
MO/IBEILIEHHOT0 K HUTHU Tpy3a OT JUIMHBI HUTH. MccrnenoBanue
3aBUCHMOCTH TIepuojia KoieOaHUN MNPYKHHHOTO MasTHHKA OT
Macchl rpys3a. [IpoBepka HE3aBUCHMOCTH IepHoja KojeOaHui
Ipy3a, MOABEIIEHHOTO K HUTH, OT MAacchl Ipy3a M XKECTKOCTU
npyxuHel. I3mepenune yckopeHus cBOOOIHOTO MaieHUs

@u3nyeckue SABJICHUS B MNOPUPOJE: BOCHPUSATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHYECKHUE BOJIHBI, I[yHAMHU,
3X0

9.9 TexHuuecKkue ycTpoicTBa: 3X0JIOT, UCMOJIb30BaHHUE YIbTPa3ByKa

B OBITY U TEXHHKE
OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 DONeKTpOMarHuTHOE  Mojie.  DJEKTPOMarHUTHBIE  BOJIHBI.
' CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJH

10 10.2 [Ixana 57€KTPOMarHUTHBIX BOJIH

aﬂeKTpOMaFHI/ITHa}I npupoga CBCTa. CKOpOCTB cBeta. BonHoBBIE

10.3 .
CBOICTBa CBETa

10.4 [IpakTuueckue padbOTHI:
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N3yueHne CBONCTB 3JCKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa

dusnueckue SBICHUS B TNPUPOJAE: OHOIOTHYECKOE JCHCTBHE

105 BUJIUMOTO, YIbTPAPHOIETOBOIO U PEHTI€HOBCKOTO U3TyYCHHI
106 TexHnuyeckue ycTpONCTBA: MCIOJb30BAHUE AIEKTPOMATHUTHBIX
' BOJIH ISl COTOBO# CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas moneinb cBera. IcTouHMKH cBETa
11.2 [IpsimonHeiHOE pacipoCTpaHEHUE CBETA
11.3 Otpaxenue cera. [lnockoe 3epkano. 3akOH OTpakeHUs CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. [lomHoe
' BHYTPCHHEE OTPAKCHUE CBETA
11.5 JIunza. Xop jiydeil B IMH3€E
11.6 OnTrdyeckast cucrtemMa goroanmnapara, MUKPOCKOIIa M TEIECKOIa
117 I'maz  kak  omTuyeckas  cucrema.  bnuzopykocte
' JAIbHO30PKOCTh
118 Paznoxxenne Oemoro cera B coekTp. Omnbitel HbroToHa.
' CrnosxeHue cieKTpajabHBIX IBETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
###Parf##llccneqoBanue  3aBUCUMOCTH  yIjla  OTPaKEHUs
CBETOBOI'O JIy4a OT yIJia MaJeHHUs.
###Par###l13yueHre xapakTepucTUK U300pakeHUsl IpeaMeTa B
IIJIOCKOM 3€pKaJie.
###Part##llccneqoBaHue  3aBUCUMOCTH  yrila IPEIOMIICHUs
CBETOBOIO JIy4a OT yIja MaJeHUs Ha TPaHULE «BO3AYX —
11.9 CTEKJIOM.
###H#Par###] lonydeHue n3o0paxxeHUH ¢ IOMOLIBIO coOMparoIen
JIUH3BI.
###Par###Onpenenenue GOKyCHOrO pacCTOSHUS U ONTUYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
#H##Par###ONbITHI 110 pa3I0KEHUIO OEJIOT0 CBETA B CIIEKTP.
#HPar####ONBITHl 10 BOCHPUATHIO LIBETA IPEIMETOB IIPU HX
HaAOJIIOICHNH Yepe3 LIBETOBbIE (PUIIBTPHI
®usnyeckue saBieHusa B npupone: 3armeHus Conxua v JIyHBI,
11.10 [BeTa TeJ, ONTHYECKHE SBIeHUs B aTrMocdepe (uBeT Heba,
pedpakimus, pagyra, MUpax)
111 TexHuueckue ycTpoHCTBa: OYKHM, MEPUCKOMN, QoToanmapar,
' ONTHYECKHE CBETOBOIEI
KBAHTOBBIE ABJIEHUA

12.1

OmneiTel Peszepdopna u mimaHeTapHas Mojenb aTtoma. Mojenb
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aroma bopa
122 Hcnyckanne ©  morjomeHue cBera aToMoM.  KBaHTHI.
' JluneityaTpie CrIEKTPbI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3ydeHHs
124 Crtpoenue atoMHOrO siipa. HykinoHHas Moiens aTOMHOTO siipa.
' N3oTors
12.5 PanuoaxTtuBHble nipeBpamienus. [lepros noiaypacmnaga aTOMHBIX
' saep
12.6 Snepusle peakuuu. 3aKOHBI COXpaHEHMsI 3apsAIOBOrO U
' MaccOBOI'0 YHCEN
12.7 OHeprus CBA3U aTOMHBIX si7ep. CBs3b MacChl U SHEPTUHU
2.8 Peakuuu cunresa u nenenus saep. Uctounuku sHeprun ConHia
' 1 3BE31
12.9 SnepHas sHepretuka. JlelicTBUEe paAMOAKTUBHBIX U3Ty4EHHUI Ha
' ’KUBBIE OpraHU3MbI
[IpakTuueckue padbOTHI:
HabnroneHne CjionTHpIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyYCHHUS.
12.10 HccnenoBanue TpEeKOB: M3MEPEHUE HSHEPrUUM  YACTHIIBIIO
TOPMO3HOMY TyTH (110 oTorpadusim).
N3mepenue paanoaktuBHoro hoHa
duznueckue SIBJICHUS B HIpUpOAE: €CTECTBEHHBIN
1211 panuoaKTUBHBIM (OH, KOCMHUYECKHE Jy4H, pPaJHOAKTUBHOE
) U3JIy4E€HUE MPUPOJHBIX MHHEPAJIOB, JEHCTBHUE PAJIUOAKTUBHBIX
U3JIy4E€HUH Ha OPraHU3M 4eJI0BEKa
.12 TexHu4eckne YCTPOWCTBA: CHEKTPOCKON, WHIWBHIYaIbHBINA

JO3UMETp, KaMepa Bunbscona
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IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kona
NMPoBePSIEMOro
TpeOOBaHMs

IIpoBepsiemble TpeOOBaHUSA K MPEAMETHBIM pe3yJbTaTaM 6a30BOr0
YPOBHSI 0CBOEHHUSI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMbl OCHOBHOT'0
o0miero oopaszopanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4yHOH KapTHHE MHUpPaA; CHOPMUPOBAHHOCTH
0a30BbIX IPEACTABICHUM O 3aKOHOMEPHOW CBSI3M M I103HABAEMOCTH
SBIICHUNA  TPUPOABI, O  PpOJU  OKCIEpUMEeHTa B  (uU3HKE, O
cucreMoobOpasyomeii ponu (U3MKA B Pa3BUTHH ECTECTBEHHBIX HAyK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3MYECKHX 3HAHUNH M UX POJIU B
LEJOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpA, O BKJIAJE POCCUUCKUX U
3apyOeKHbIX YUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB
OKPY’KaloIIero MUpPa, Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

3HaHUS O BHJIaX MaTepuM (BEIIECTBO M I0JIE), O JABM)KEHUU Kak crocoode
CYIIECTBOBaHHUS MaTepu, 00 aTOMHO-MOJIEKYJSPHOH TEOPUH CTPOCHHUS
BEIIECTBA, O (U3NYECKON CYLUIHOCTH SIBJCHUH NPHUPOJbI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3JIN4aTh SBICHUS
[0 ONUCAaHUIO HX XapaKTepHBIX CBOICTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JaHHOE (PU3MYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
NPOSIBIEHUE W3YYEHHbIX (PU3MUECKUX SBICHUA B OKPYKAIOIIEM MHUpE,
BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

Bnanenne ocHOBaMH HOHSITHMHOIO arIapara U CHUMBOJIMYECKOTI'O A3bIKa
(1)I/I3I/IKI/I U HCIOJIb3OBAHUC HUX IJId PCIICHUA y‘Ie6HLIX 3ala4; YMCHUC
XapaKTCPU30BaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC ABJICHUSA W IIPOLCCCHI,
HCIIOJIb3Ys q)YHI[aMeHTaHI)HI)Ie 1 OMIIMPHUYCCKUEC 3aKOHBI

YMeHHe OmIHCHIBaTh HU3YUCHHBIC CBOIMCTBA Tel H (I)I/I3I/I"ICCKI/IG SBJICHHA,
HCIIOJIb3Y: (1)I/I3I/I‘-ICCKI/IC BCIIMYHHBI

Brnanenne ocHOBaMH METOJIOB HAYYHOTO MO3HAHHS C YUETOM COOIIOCHHUS
npaBuiI 6€30mMacHOro Tpyaa: HabmoieHne PU3NUECKUX SBJICHUM:

YMEHHE CaMOCTOATEIbHO COOHMpATh SKCIEPUMEHTAIbHYI0 YCTAHOBKY U3
JaHHOTO Habopa 00OpyAOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ OMNBITA U
3aMUCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOJIBI;

MPOBEJCHUE TPSIMBIX W KOCBEHHBIX H3MEPEHHUN (PU3NYECKUX BEIUYUH:
YMEHHE  IUIAHUPOBAaTh  M3MEPEHHs,  CaMOCTOATENbHO  COOMpAaTh
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY II0 HHCTPYKIOWH, BBIYHUCIIATH 3HAYCHHUC
BEJIMYUHBI U aHAJTU3UPOBATh MOJTYYCHHBIE PE3YJIbTAThI C YYETOM 3aIaHHOMN
MOTPEITHOCTH PE3YJIbTATOB H3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
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CaMOCTOSATENIFHO COOMPATh 3KCIECPUMEHTAIBHYIO YCTAaHOBKY M HPOBOAWTH
UCCIIEJOBAaHUE 0 MHCTPYKIUH, MPEACTAaBIATH IOJYYCHHBIE 3aBUCHMOCTH
¢u3nveckux BETMYMH B BUAEC TaOMMI W TpauKOB, YYUTHIBATH
MOTPEIIHOCTH, JI€NaTh BBIBOJBI 110 PE3yIbTaTaM HCCIIEIOBAHUS

[TonnmaHue XapaKTepHBIX CBOMCTB (PM3MUYECKUX MoJenel (MaTepuaabHas
TOUYKa, aOCOJIIOTHO TBEPAOE TENO, MOJEIN CTPOCHHUS Ta30B, JKUIKOCTEH U
TBEPABIX TeJ, IUIAHETapHasi MOJENb aroMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATH UX JJI51 00bsACHEHNUS (PU3NYECKUX MPOLIECCOB

YMmenue oObSICHATD (bI/I?;I/ILIeCKI/IC IIponuecCChl U CBOMCTBaA TCJI, B TOM YHCJIC U
B KOHTCKCTC CI/ITyaHI/Iﬁ IMPAKTUKO-OPUCHTHPOBAHHOI'O  XapaKTE€pa, B
YaCTHOCTH, BBIABIIATH HNPHUYMHHO-CICACTBCHHBIE CBA3UM HU  CTPOHUTH
00BACHEHHE C OHOpOﬁ Ha HU3Y4YCHHBIC CBOICTBa (I)I/I3I/I‘ICCKI/IX HBHGHHﬁ,
(1)I/ISI/III€CKI/IG 3aKOHBI, 3aKOHOMECPHOCTHU U MOACIIN

VYMeHue pemaTh pacy€THble 3a/1a4uu (Ha 6a3e 2 — 3 ypaBHEHUH), UCIIOJIb3Ys
3aKOHBI U (hOPMYJIbI, CBA3bIBAIOIINE (PU3UYECKHE BEJIMUYMHBI, B YACTHOCTH,
3alMCBIBaTh KPATKOE YCJIOBHME 3a/1ayd, BBIABIATH HEAOCTAIOIIME JAHHBIC,
BbIOMpPAaTh 3aKOHBI U (QOPMYNbI, HeoOXoauMble s €€ pelleHus,
HCIIOJIB30BATh CIIPABOYHBIC AAHHBIC, IPOBOJUTH paC‘IéTI)I U OLCHUBATh
PCAIMCTUYHOCTD IMOJYUCHHOI'O 3HAYCHHA (1)I/IBI/IT-IGCKOI71 BCJIMYHHBI; YMCHUC
ONpeNeNiATh Pa3MEPHOCTh (PH3MUECKOW BEIMYHMHBI, IOJYYCHHOH IIpH
pelIeHny 3a1a4u

10

YMeHue xapakTepu30BaTh IPUHLMIBI JEHCTBUSI TEXHUYECKUX YCTPOUCTB, B
TOM 4YHclie OBITOBBIX HPUOOPOB, M TMPOMBIIUIEHHBIX TEXHOJOTHYECKUX
IIPOLIECCOB 0 MX OMMCAHUIO, UCHOJB3Ys 3HAHUS O CBOMCTBAaX (PU3MUECKUX
SBJICHUN ¥ HEOOXOAUMbIE (PU3NYECKNE 3aKOHOMEPHOCTHU

YMeHne HCIoJIb30BaTh 3HAHUS O (PU3MUECKUX SIBJICHUSAX B MOBCEIHEBHOM
JKU3HU g oOecrieyeHus O€30MacHOCTH IMpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUYECKUMHU YCTpPONMCTBAMH, COXPAaHEHHS 3/10pOBbS U
COOJIIOJIEHHS] HOPM 5KOJOTHYECKOr0 IOBEJCHHUS B OKPYXKAIOLIEH cCpere;
NOHMMAaHWE HEOOXOJUMOCTH MPUMEHEHMs] JOCTHXKEHUH (U3MKUH U
TEXHOJIOTHH JIIsl pallMOHAIBHOTO MPUPOI0IOIB30BAHUS

11

OnelT  moucka, mpeoOpa3oBaHMs W NOPEACTaBICHUS  HHpOpManuu
¢u3NYecKoro  coaepKaHMsT € MCIOJNb30BaHMEM  MH(GOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH; YMEHHE OLIEHHBAaTh JOCTOBEPHOCTh
MOJIydeHHOW  WH(OpMalMd HA  OCHOBE HMMEIONMIMXCA 3HAaHWA U
JIOTIOJTHUTEIBHBIX MCTOYHMKOB; YMEHHE HCIIOJIb30BAaTh IPH BBHINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAY4YHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
COJIepKaHusl, CIIPaBOYHbIE MaTepUabl, pecypchl ceTu VIHTEpHET; BianeHue
0a30BBIMH HaBBIKAMHU IpeoOpa3oBaHus WHGOpPMALUK U3 OJHOM 3HAKOBOM
CHUCTEMBI B JPyIyl0; YMEHHE CO31aBaTh COOCTBEHHBIE IMUCHMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAIIMK U3 HECKOJIBKUX HCTOUHUKOB
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INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 31eMeHT cOAepPKAHUSA
ox

1 MEXAHUWYECKUE ABJIEHMA

Mexanuueckoe nBukeHue. MarepuanpHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh
JBUKECHUS

1.1

PaBHOoMepHOe u HepaBHOMepHOe maBmwxkeHue. CpenmHss ckopoctb. Dopmyma s
1.2 | BeuHCHIEHHS CpeqHel ckopocTu: v = S/t

PaBHOMEpHOE MpsMONIMHENHHOE IBUKEHHE. 3aBUCHMOCTh KOOPAMHATHI Tejla OT BPEeMEHU
B CJIy4ae paBHOMEPHOTO MPSIMOJIUHEHHOTO JBUKEHUS:

1.3 x(t)=x,+vt

rpa(bI/IKI/I 3aBUCUMOCTH OT BPEMCHH I IHIPOCKOUHM  CKOPOCTH, JIMPOCKIHNHU
NnepeMelICHus, IMMyTH, KOOPAWHATHI ITPU PABHOMEPHOM HpHMOHHHeﬁHOM JABUKCHUN

3aBUCHUMOCTh KOOPJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
HOPSMOJIMHEHHOTO JIBUKEHUS:

Sy =vy =i+ ay=

(] [

@opMyIsl Uil MPOEKIMH MEPEMEIIEHHUs, IPOEKIUHA CKOPOCTH U MPOEKLIHUN YCKOPEHMS
IIPH PABHOYCKOPEHHOM NPSIMOJIMHEHHOM JBUKECHUU:

TE
14 'S]'(F)ZUOT -P‘—I—ﬂ]_ 'E"
;_)_\_(,I‘):;_)m_ +da, 1,

a,(t)=canst,

o] o]

2 21_4
Usy Uix ~ Sy

I'paduky 3aBUCUMOCTH OT BPEMEHH Il MPOEKLIUU YCKOPEHMS, MPOEKLIHUU CKOPOCTH,
IIPOCKIMN TIEPEMELIEHUs, KOOPAMHATBI IPH PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBHKEHUH

CB060,Z[HOC nmagacHuc. q)OpMy.TIBI, OIIMChIBAOIINEC CBO6OIIHOC nmaacHue TCjIa I10
BCPTUKAIN (IlBI/I)KCHI/IC TCJIa BHU3 HJIM BBCPX OTHOCUTCIIBHO ITOBCPXHOCTU 3CMJ'II/I).
rpa(I)I/IKI/I 3aBUCUMOCTH OT BPEMCHU JIsI MPOCKIHUU YCKOPCHUS, IPOCKIHUU CKOPOCTU U
KOOpJAUWHATHI IIPpU CBO60)IHOM MMaaACHUU TEJIAa IO BEPTUKAIIN

L.5

CKOpOCTh PaBHOMEPHOTO JBMIKEHHS TEJa 10 OKPYKHOCTH. HampapieHune ckopocTu.
1.6 = dopmyna s BBIYKCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTH M TEPUOJ
oOparteHus:
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2TR

U=T

HenTpocTpemurenbHoe yckopenue. HarpaBieHne eHTpOCTPEMUTENBHOTO YCKOPEHHUS.
®opmyna a5l BBIYUCICHUS YCKOPEHUS:

p
_w
W R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaICHUS:
v = 1
T

Macca. IInoTHOCTS BellecTBa. CDopMyJIa JJIA BBIYUCICHUSA IIJIOTHOCTH .

_om

1.7 |4
1.8 = Cwuna — BekTopHas ¢pusznueckas BeinnanHa. CI0KEHUE CHI
1.9 = SIBnenue unepuuu. [lepsslit 3akoH HploToHa
Bropoii 3akon HeroToHa:
1.10 F=m-a
CoHarnpaBieHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIIECH Ha TEJO
Bzaumopencreue ten. Tperuit 3akoH HeroToHa:
1.11 F 21 T _P-l—}E
Tpenue MoKosi U TpPEHHE CKOJbKeHus. PopMyna Uisi BBIYMCICHUS MOIYJSI CHIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 p =M
Hedopmarus tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH yrpyroi aedopmammm
(3akoH ['yka):
1.13 F=k-Al
1.14  Bcemupnoe Tsarorenue. 3aKOH BCEMHUPHOTO TATOTEHUS:
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My - M4
F=g L1 _2%

R
Cuna TsxecTH. Y CKOpeHHe CBOOOIHOTO MaJeHuUsl.

dopmyia s BHIYUCICHUS CHIIBI TSHKECTH BOIHM3H nmoBepxHoctu 3emin: F = mg.
JBuxenue nmnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs u

neperpy3Ku

1.15

Nmmynbe Tena — BekTopHast Gu3nUYecKas BeTHINHA.
D=mi

I/IMHYJ'IBC cucteMsbl Ten. I3MeHeHue HUMITYJIbCA. I/IMHy.]'IBC CHJIBI

1.16

1.17

3aK0oH COXpaHEHUsI UMITYJIbCa JJIsl 3aAMKHYTOM CUCTEMBI TE:
D=nyU i,y =const
PeakTnBHOE nBIKEHNE

Mexanuueckas pa60Ta. d)opMyna JJIA BBIYHMCIICHH A pa6OTBI CHIJIBI:

A=F5cosct

Mexanunueckas MOITHOCTD:

n=4
I

1.18

KI/IHGTH‘IGCK&?[ U IMOTCHIOUAJIbHAs BHGPFI/ISI. d)opMyna JJIsSI BBIYUCIICHUSA KI/IHCTI/I‘-IGCKOI\/JI
SHEPTHUH:

2
Teopema o kuHeTH4ecKo YHeprun. Gopmyna sl BEIYUCICHUS MOTSHIIMATbHOM
SHEPTUU Telna, MOJHITOrO
Haj 3eMIEi:

E,=mgh

1.19

MexaHnueckas SJHeprusi:
E=E;+E p
3aKOH COXpaHEHMsI MEXaHMYECKOM sHeprun. Popmyra /s 3aKOHA COXPaHEHUs

MEXaHHUUYECKOM OHCPIUU B OTCYTCTBUC CUJI TPCHUS: E = const.
HpeBpameHHe MEXaHUYEeCKOMH OHCPI'UU IIPpU HAJIMYUU CHIIBI TPCHUS.

1.20

[TpocThie MEXaHU3MBI. «30JI0TOE TPABHIIO» MEXAHUKH.
Peruar. Momenr cunel: M - Fl.
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1.21

1.22

VYcnoBue paBHOBECHSI pblyara:
M +M, +..=0
[TonsukubIi 1 HenoABWKHBIN 0510ku. KIT/I mpocThix MexaHU3MOB,

n= Anonesaas
A—a&rpaqe:ﬂzﬂaa

JlaBnenue TBEPAOTO TENA.
(DOpMy.]'Ia JJ1s1 BBIYUCIJICHUA JAaBJICHUS TBépI[OFO TCJia.
F
pP= h
JlaBneHue raza. ATMocdepHoe JaBieHue.
FI/I,I[pOCTaTI/I‘IeCKOG HAABJICHUC BHYTPU KUAKOCTHU.
CDOpMy.]'Ia JJIs1 BBIYUCJIICHUA JABJICHUS BHYTPH KUAKOCTH!

p=pgh+p_,

3akoH [lackans. ['mapaBnuyeckuii npecc

1.23

1.24

3akon Apxumena. @opmyina isi ONpEeACICHUs BHITAJKUBAIONIEH CUIIBI, IEUCTBYIOIICH
Ha TEJI0, IOTPYKEHHOE B JKUIKOCTh WJIN ra3:

F_jtm_ =pgV

Ycnopue nnaBanus Tena. IlmaBanue CYAOB M BO3AYyXOIlJITaBaAaHHUEC

Mexanuueckue kojeOaHus. AMIUIMTYJa, NEpuox M yactoTa konebanuil. dopmyina,
CBSI3BIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHHIA:

1.25

Marematnueckuii ¥ = NOpPYXKUHHBIM  MasTHUKH. [IpeBpamieHue sHEprum Ipu
Ko1e0aTeIbHOM ABUKEHUH

1.26

1.27

3aTYXaI-OH_II/Ie KoJIeOaHMsI. BLIHY)KI[eHHBIe koJieOanus. Pe3onanc

MexaHn4ecKHUe BOIHEL HpO}lOJ’II)HI)IC 1 MONICPCYHBIC BOJIHBI. I{J’II/IHa BOJIHBI U CKOPOCTH
pacnnpoCTpaHCHUs BOJIHBI:

L=v-T

1.28

1.29

3Byk. ['poMKOCTh M BbICOTa 3BYyKa. OTpaskeHHE 3BYKOBOW BOJHBI Ha T'PAHMUIE JBYX
cpen. udpasByk u yIbTpa3ByK

IIpaxkmuueckue pabomul

N3mepenue cpeqHeil IOTHOCTH BELIECTBA; ApXUMEI0BON CUJIBL; KECTKOCTH NPYKUHBI;
KO3 UIIMEeHTa TPEHUS CKOJIbKEHUS; paOOThl CUIIBI TPEHUS, CHIIbI YIIPYTOCTH; CpeIHEN
CKOPOCTH JABW)XEHHsS Opycka MO HAKJIOHHOW IUIOCKOCTH; YCKOpeHHs Opycka mpu
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NBUKEHUM 10 HAKJIOHHOM  IUIOCKOCTH; 4YacTOThl M Mepuoja  KoyieGaHHit
MaTeMaTUYECKOT0 MasTHUKA; YAaCTOThI U Mepuoia KoueOaHuil MPyKUHHOTO MasiTHUKA;
MOMEHTA CHJIbI, JIEUCTBYIOIIETO HA pblYar; padOThl CHJIBI YNPYTOCTU NpPHU MOAbEME
rpy3a ¢ OMOIIBIO HETIOABMYKHOTO OJIOKa; pabOTHI CHIIBI YIPYTOCTH MPU MOIBEME Tpy3a
C TIOMOIIIBIO TMTOJBUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH JKHUJKOCTH;, HE3aBHUCHUMOCTH BBITAIKHBAIOUICH CHJIBI OT Macchl Tela;
CWJIBI TPEHUS CKOJIbKEHHUSI OT CHUJIbl HOPMAaJbHOTO JABJICHUSI U OT POJa MOBEPXHOCTH;
CWJIBl YIPYrOoCTH, BO3HUKAWOIIEH B MPYKUHE, OT CTEHEeHH Ie(OopMalud MPYKUHBL;
yCKOpeHusi OpycKa OT yria HakJIOHA HampaBIIAIONIEH; meproja (4acToThl) KoJeOaHui
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, MCpHUOLAA KOJIC6aHI/II71 MNPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a W KECTKOCTU TMPYKUHBI; HCCIEAOBAHUE HE3aBUCUMOCTH TepUoja
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka ycioBuSI paBHOBECHS
pbruara

Qusuueckue asienus 6 npupode. MPUMEpPbl IBIXKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW MPUPOJE, AEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIIUBBI, JBWKeHUE IUIaHeT COJIHEYHOW CUCTEMBbI, PEaKTHBHOE JBUKEHHME >KUBBIX

1.30 OpPraHM3MOB, PbIYard B Telle YEJOBEKa, BIUSHUE aTMOC(PEPHOTO NABJICHUS HA JKUBOU
OpraHu3M, IUJJaBaHUE pblO, BOCHPHUATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETPSICECHUE,
CEICMMYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmea: CIHAJOMETP, JaTUUKU I[OJIOKEHUS, pAcCTOSHUSA U
YCKOpEHUS, AMHAMOMETD, IMOALIMIHUKY, PAKETHI, pblYar, MOJBUXHBIA U HEMOABUKHBIN

1.31  On0KM, HAKJIOHHAs MJIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY, COOOIIAIOLIUECS COCYbI,
YCTPOMCTBO BOJONPOBOJIA, TUAPABIMYECKUN IIPecC, MAHOMETpP, GapoMeTp, BBICOTOMED,
MOPILHEBOW HACOC, apeOMETP, IXOJIOT, UCIOIb30BaHUE YIIbTPa3BYyKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOCHMSI BEILECTBA.

2.1  Mogenun  TBEPAOrO, JKUAKOIO M  Ta3000pa3HOTO  COCTOSIHMH  BEIECTBA.
Kpucrannuueckue u amopgHbie Teaa

5 JIBukenue dactul BemiecTBa. CBsI3b CKOPOCTH JIBUYKEHUS YACTHIl C TEMIEpPaTypoil.

' BpoyHoBCKOe jBMKEHHE, TUPPy3us

2.3 = CmauuBaHME U KallWJUIAPHBIE SBJICHUS

2.4  TemnnoBoe pacuIMpeHUE U CKATHE

2.5 TemnnmoBoe paBHOBECHE

’6 Buytpennsist sneprus. Pabota u Teruionepeaya Kak crocoObl HN3MEHEHHUs BHYTPEHHEH

' SHEPruu

2.7 Buael Temionepenayun: TEIIONPOBOIHOCTD, KOHBEKIUS, H3Ty4CHUE
Harpesanue n oxnaxaenue ten. KoanuecTBo TEMIOTHL. Y JebHAs TEMI0EMKOCTb!

25 o=am(ty-1)

2.9 = 3akoH COXpaHEHUS YHEPIHH B TEIUIOBBIX Mpoleccax. Y paBHEHHE TEIUIOBOTO OanaHca:
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Q+0, +..=0

Hcnapenue u koHaeHcanus. Vi3MeHeHne BHYTPEHHEH SHEPruu B Mpoliecce UcCrapeHust

2.10
1 KoHJeHcanuu. Kunenue sxukoctu. Y aenpHas TemioTa napooopasoanus: L = Q/m
2.11  BrnaxHocTbh BO3yXa
[InaBnenue m xpuctammszanus. M3mMeHeHHe BHYTPEHHEH SHEPrUM NpH IUIABICHUHU U
KpUCTAJIIIM3alUu. Y IebHAsl TEII0Ta TUIaBJIEHUS:
2.12 0]
- m
)13 BuyTpeHHss 3HEprust cropaHusi TOILIMBA. Y AelbHAs TEIUIOTa CrOPaHUs TOIUIMBA: ¢ =
' O/m
2.14  Ilpuanmmsl paboTsl TeroBsix neurareneid. KI1J] TemmoBoro nuraresns
Ilpakmuueckue pabomul
W3mepenue ynenbHOM TEMIOEMKOCTH METAUNIMYECKOTO LMJIMHAPA; KOJIMYECTBA
TEIUIOTHI, MOJYYEHHOI'O BOJON KOMHATHOW Temreparypbl (PMKCUPOBAHHOM MaccChl, B
5 15| XOTOPYIo omymleH HarpeThli IWIMHAP; KOJIWYECTBA TEIUIOTHI, OTJAAHHOIO HAarpeThiM
' LWIMHJPOM, TI0CJ€ OIMYCKaHMs €ro B BOAY KOMHATHOW TE€MIEpaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/1yXa; YAEJIbHOMN TEIIOTHI IUIaBleHUs Jbaa. VccnenoBanue u3MeHEHUs
TEMIEPATypbl BOJbl IpPHU Pa3JIMYHBIX YCJIOBMSX; SBJIEHUS TEIJIOOOMEHAa NIpH
CMELIMBAaHUH XOJIOJHOW U ropsde BOJBL; POLECCA UCTIAPEHUS
Qusuueckue a61eHus 8 npupode. NOBEPXHOCTHOE HATSHKEHNUE U KaIMJUIPHbIE SBJICHUS
2.16 B mpupone, Kpuctamibl B mpupoje, uzinydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHHE POChl, TyMaHa, MHes, CHera
Texnuueckue ycmpoticmeéa: KalWUIAPbl, HNPUMEPbl HCIOJIb30BAaHUSA KPHUCTAIUIOB,
2.17  KUAKOCTHBII TEPMOMETp, NATYMK TEMIEPATYPhl, TEPMOC, CUCTEMA OTOILIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, apoBas TypOMHA, IBUTaTeIb BHYTPEHHETO CTOPaHuUs
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 = Dmnexrpuzauus ten. [IBa BUAa 2JIEKTPUUECKUX 3apsI0B
3.2 = BszaumopelicTBHE 3apsKEHHBIX Tel. 3akoH KyroHa
3.3 | 3aKkoH cCOXpaHEHUs JIEKTPUUECKOro 3apsaa
3.4 Onektpuueckoe  none.  Hampsok€HHOCTh — anekTpuueckoro  mousid.  [IpuHnun
' CYINEPIIO3UINH IEKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenn osnexktpuyeckux 3apsioB. [leiicTBue  aieKTpudeckoro mojs  Ha
' ANIeKTpUYecKue 3apsbl. [[pOBOJHUKY U TUANEKTPUKH
[TocTostHHBIN dnekTpuueckuii TOk. JleWcTBus anekTpuueckoro Toka. Cwuia ToOKa.
3.6 = Hampsixenue.
I=q/t,U=A/4
37 DNEKTPUYECKOE COITPOTUBIIEHHE. Y AETBHOE AIEKTPUUECKOE COIPOTUBIICHHUE:!

R =pl/S
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3.8

3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R

3.9

3.10

IlocnenoBaTenbHOE COSAMHEHIE IMPOBOAHUKOB:

I, =1, U=U,+U,. R=R +R,
Hapannenbﬂoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

ngug;fzflﬂz;fa:%.

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

PaboTa u MomHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3.11

3akon Jxxoynsa — Jlenmna:

O=I"R-t

3.12

3.13

OmneiT Opcrena. MarHUTHOE M0JI€ IPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOMN
UHIYKLIHUH

MaruuTtHoe noje MoCTOSIHHOIO MarHuTa. BSaHMOHeﬁCTBHC IIOCTOAHHBIX MarHuTOB

3.14
3.15

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

Omnbitel Gapanes. SBnenue >nekTpoMarHuTHON MHAYKIUU. [IpaBuno Jlenmna

3.16

IIpaxmuueckue pabomul

W3MmepeHne 31eKTpU4eCcKOro CONPOTUBICHUS PE3UCTOPA; MOIIHOCTU JJIEKTPUYECKOTO
TOKa; pabOThI 3JIEKTPUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HUKAIOILIETO B MPOBOJHUKE (PE3UCTOPSI,
JaMITOYKa), OT HaNpsDKEHUS! Ha KOHIaX MPOBOJAHMKA; 3aBUCUMOCTH COIPOTHBIIEHUS OT
JUIMHBl ~ NIPOBOJHMKA, IUIOMIAJM €ro IONEPEYHOT0 CEYEHHMs U YAEIbHOIO
COIIPOTHUBIICHUS.

HpOBepKa npaBujia Ojid OSJICKTPUYCCKOrO HAIPSXKCHUA TMpPU  IMOCICI0BATCIIBHOM
COCAMHCHUH TMPOBOJHUKOB; TIIpaBujaa I CHJIBI OJJCKTPHUYCCKOI0O TOKa IIpHU
napajuieIbHOM COEIMHEHUH IIPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUYKA)

3.17

3.18

3.19

Qusuueckue s6leHUs 6 npupode. DJICKTpUUYECKHWE SBJIEHHS B atMmocdepe,
ANIEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE TOJIe 3eMIIH, APEd MOIIOCOB, POiIb
MAarduTHOTI'O I10JI OJId )KU3HU Ha 3€Mﬂe, MOJIAPHOC CUAHUC

Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeoCTaT, CUETUHK
AIIEKTPUUYECKOW  DHEPruH, AIIEKTPOOCBETUTENbHBIE TNPUOOPHI, HarpeBaTelIbHbIC
AIIEKTPONPUOOPH!  (IIPUMEPHI), DIEKTPUUYECKHE MPEJOXPAHUTENIH, 3JIEKTPOMArHHUT,
3JIEKTPOABUTATENb TOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA

SJICKTpOMaF HUTHBIE BOIHEL [IIKkama QJICKTPOMArdUTHBIX BOJIH

3.20
3.21

JIyueBasg monenb cBeta. [IpsmonnHeliHOE paclipoCTpaHEHHUE CBETA

3akoH OTpaXXCHUSA CBCTA. IInockoe 3€pKajio

3.22
3.23

[Tpenomnenue cBera. 3aKOH MPETOMIIEHUS CBETa

Hucnepcus ceera
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JIunza. Xop nyueit B muH3e. POKYyCHOE paccTosHUE JUH3bl. ONTHYECKas CUJla JIMH3bI:

3.24 D= UF
3.25 TI'nas kak ontuyeckas cucreMa. OnTHYECKUE MPHUOOPHI
Ipakxmuueckue pabomul
###Par###l13MepeHre onTUYECKON CUITbI COOMPAIOIIEH JIMH3bI, (OKYCHOTO PAaCCTOSIHUS
cobuparomield JuH3bI (M0 CBOMCTBY PAaBEHCTBA pa3MEpOB IpeaMeTa U M300paKeHHS,
306 | XOTAAIPEAMET PACTIONOKEH B IBOWHOM (hOKYCe), TOKa3aTessl MPEeIOMIICHUS CTEKIIA.

' ###Par###llccnenoBanne CBOWCTBA HW300paXEHHS, TMOJYYCHHOTO C TOMOIIBIO
coOuparomield JIMH3bI; MU3MEHEHHUS (DOKYCHOTO pPAcCTOSHHSI ABYX CJOXKEHHBIX JIMH3;
3aBHCHUMOCTH YIJla MpPEJIOMJICHHS CBETOBOrO Jiydya OT YIjla MaJeHHUs Ha TpaHUILIe
«BO3J1yX — CTEKIIO»

307 Qusuueckue senenuss 6 npupooe: 3atMenust Connua u JlyHbl, 1iBeTa Teil, ONTUYECKUE

' aBieHus B atMocepe (1BeT Heba, pedpakuusi, paayra, MUPax)

3.28  Texnuueckue ycmpoucmea: O9KH, IEPUCKOI, (JOTOATIAPAT, ONITUICCKUE CBETOBOIBI

4 KBAHTOBGIE SABJIEHUA

4.1  PaamoakTWBHOCTH. Ab(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmana

4.2 OmnsiTel Pe3epdopna no paccesnuro anbda-uactuil. [lnanerapuas moniens atoma

4.3  CocraB aromMHOro sigpa. M3oTormbl

4.4  llepuon monypacnaja aTOMHBIX siAE€p

4.5 | SnepHble peakiuu. 3aKOHBI COXPAHEHUS 3aPsI0OBOTO U MaCCOBOTO YMCEI
Qusuueckue s61eHUs 6 NpUpoode: €CTECTBEHHBIM paJMOaKTUBHBIN (POH, KocMUYECKue

4.6  nydd, paJHMOAKTUBHOE M3IyYEHHE MPUPOJHBIX MUHEPAIOB, AEHCTBHE PaJHOAKTHBHBIX
M3JIy4CHUI Ha OPraHU3M YeJIOBEeKa

47 Texnuyeckue ycmpoticmea: CHEKTPOCKOI, WHAMBHAYAIbHBIM TO3UMETp, Kamepa

BI/IHBCOHa, AACpHAd SHEPreTuKa




JenaprameHT obpasoBannst AxMuHuCcTpauuu r. ExatepunOypra
MyHHIUIATBHOE aBTOHOMHOE 00111e00pa3oBaTeNbHOe YUPEKACHUE — CpeHsis o0meoopasoBaTenpHast mkona Ne 36 um. M.I1.Onunnosa
620078, r. ExatepunOypr, yin. Mansmmesa, 134 ten. 8(343) 374-02-91,
e-mail: mou36ekb@mail.ru

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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