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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO pabouell mporpaMMbl BOCITUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HANpaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIMICHHBIX 3aMPOCOB  OOYYAIOIIUXCS, CTpEeMsSIMXca K Oojee TIyOOKOMY
OCBOEHHUIO (PU3MUYECKUX 3HAHUI, U Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydammmxca. B mnporpamme mno ¢Qusuke yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpuMEpHYIO MOCIeA0BaTEILHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[TporpaMmma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOILY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJISl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (PHU3NUYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH H (U3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAyYHYIO KApTUHY MHpA,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HAHUS, TO €CTh CII0C00a MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OpnHa U3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJarouuxcsl.

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

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

WHTEPHPETUPOBATh JaHHBIE M HCIOJb30BaTh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[lenn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®DPusnka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusx Poccuiickoit ®Dexaepanuu, peaU3yrOUIUX



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

[enmu n3ydenust Gu3uKy Ha YIITyOJIEHHOM YpOBHE:

pa3BUTHE WHTEpPECa U CTPEMJICHHSI OOYYAIOIIUXCS K HAYYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

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

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa U3yYCHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

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

dbopMHpoOBaHUE TPEACTABICHUA O poiu (PU3MKU I8 Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

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

¢bopMUpOBaHHE TOTOBHOCTH K JaJbHEHIIEMY U3y4YeHUIO (U3UKH Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieli oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

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

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIUTOBBIX, DJIEKTPOMAarHUTHBIX U KBAaHTOBBIX SBJICHUSX;

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

OCBOEHHUE METOIOB PEIICHUS PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOUINX
CO3/IaHUsI W UCHOJB30BaHUS (U3MUYECKUX MOJENel, BKIOYas TBOPYECKUE H
PAKTHUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SBICHHUS U HM3MEPSThH
duznyecKre BEIMYUHBI, BBIIBUTATh TUIIOTE3BI U Mpeajiarath dKCIepUMEHTAIbHBIC
COocOObI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJAUTH OMBITHI, SKCIIEPUMEHTAIbHbIE
WCCJICIOBAHMSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIeJIaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COAep KaHMUs,
BKJItOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH, HHTEPIPETAIHS U
KPUTHUECKOE OLIEHWBaHNE NH(POPMAIUH;

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



Ha wsyuenue ¢usuku (yriyOn€HHBIH ypOBEHb) Ha YypPOBHE OCHOBHOTO
obmiero o6pazoBanus otBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gaca B HEJICIIIO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

Pasznea 1. ®usuka u e€ poib B O3HAHUM OKPYKAKOLIET0 MUPA.

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

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuibpl (u3nuecKnx BETUYMH.
N3mepenne Quanyueckux Benu4MH. OTaloHbl. Pusudeckue npudopsl. [leHa
nenenus. [lorpemrHocts u3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
JabopaTopHbIM 00OpyIoBaHuEM. MexayHapoaHas cuctema eauHull. IlepeBon
BHECHUCTEMHBIX eauHuI B equHuIbl CH.

Kak ¢usuka u Jpyrue eCTeCTBEHHbIE HAYKH M3Yy4aloT MPUPOIY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIXKEHHUE THUIOTE3, IKCIIEPUMEHT 10 MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOmroaeMoro sipjieHus. Onucanne PU3NUECKUX SBJICHUHN C TOMOIIIBIO MOJIEIIEH.

Hemoncmpauuu.

Mexanuueckue, TEIUIOBBIE, DJJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

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

Jlabopamopusie pabomul u onvimel.

Omnpenenenue 1eHbI eJICHUS IIKaIbl U3MEPUTEILHOTO MPUOOpa.

N3mepenue pacCTosIHUMN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTku.

N3mepenue BpeMeHHU.

N3mepenue 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Omnpenenenue pa3MepoB MaibIx Ted. MeTon psAaoB.

[IpoBeneHne wuccaeqOBaHUSL IO MPOBEPKE THUIOTE3bl: JTAIBHOCTh IMOJETA
[IapuKa, MyrneHHOro rOPU30HTAIBLHO, TEM 0OJIbIIe, YeM 0OJIbIIIE BHICOTA ITyCKa.

Paznean 2. IlepBoHayasibHbIe CBeJeHUS 0 CTPOEHUM BellleCTBA.

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

JBmxxenue yactull BemiecTBa. CBsI3b CKOPOCTH JABWIKEHHSI YacTHI[ C
temnepatypoii. bpoyHoBckoe nBwxenue. Juddysus. BzaumonaeiicTBue yacTtuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpuctamnuyeckux) Tell. B3auMoCBs3b MEXK]y CBOWCTBAMU BELIECTB B Pa3HBIX



arperaTHbhIX COCTOSHHUSIX M MX aTOMHO-MOJEKYISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpauuu.

Hab6mronenne OpoyHOBCKOTO JIBUKEHUS.

HaGmonenne nuddysun.

Hab6nronenue sBieHnid, 0OBSICHIIONINXCS MPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimaul.

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

OneITHI IO HAOJIOJIEHUIO TETJIOBOTO PACIIUPEHUS Ta30B.

OnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.

Paznen 3. /IBukeHue u B3auUMOACHCTBHE TeJl.

Mexannueckoe naBwxkenue. llyte u nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHE. CBOOOJHOE MaJieHHe KaK MPUMEpP HEPAaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsii CKOPOCTh MPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu U BpeMeHU ABUKCHUS.

['paduku 3aBuCMMOCTEM BETUYWH, OINMUCHIBAIOIIUX JABWXKeHHe. OO1ume
MOHATUST 00 OTHOCHUTENBbHOCTH JABWXKeHUs. CIOXXEHHEe CKOPOCTEH i Ted,
JBIOKYIIUXCS MMApaIebHO.

SBnenue wuHepnuu. 3aKOH WHEpUMH. B3ammoneincTtBue Ten Kak MpUYAHA
M3MEHEHUSI CKOPOCTHM JABMXKEHHA Tell. Macca Kak Mepa HWHEPTHOCTH Tela B
MOCTyHaTeIbHOM JBWXEHUU. IInoTHOoCcTh BemiecTBa. CBsi3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJ B eAuHuIle 00béma BemectBa. CMecH M CIUIABBI
[ToBepXHOCTHAs ¥ JTMHEWHAS IUIOTHOCT.

Cumita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBICHHE TATOTEHUS U CHUia
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. HeecomocTs. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHUsl.
TpeHne CKONbXKEHUSI U TPEHUE IOKOs, BSI3KOE TpEeHHE. TpeHue B NPUPOAE U
TEXHUKE.

Hemoncmpauuu.

Hab6nronenne MexaHMuecKoro JIBHKCHUS TeTa.

N3mepenre CKOpOCTH MPSAMOJIMHEUHOTO JBUKEHUS.

HaOGmroienue siBfieHust HHEPIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUU TEll.

CpaBHEHHE Macc 110 B3aUMOJIEHCTBUIO TEJL.

CrnoxeHue CuJjl, HalpaBJIEHHBIX 110 OJTHOM IPSIMOIA.

Jlabopamopuvie pabomul u onvimaol.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JBHKEHHUS (IIApUKAa B KUIAKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIISL M TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpyCcKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIUE 3aBUCHUMOCTh pACTsDKCHHS (1edhopMarivm)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

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

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTENH M ra3oB.

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

3aBUCUMOCTh  JABJICHUS  KUIAKOCTU  OT  TIJIIyOWHBI  TMOTPY>KECHHUS.
['uppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'uapaBiandeckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJIEHUN B COBPEMEHHBIX TEXHOJOTHSAX.
Y CTpoiCcTBO BOAONIPOBOAA.

Atmochepa 3emnn u atrmocdepHoe naBieHue. [IpuumHbl CyliecTBOBaHUS
Bo3aymHON oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOrPyKEHHOE B HUX TeJIO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cI0OBUE BOSHUKHOBEHUS BHITAJIKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. Bo3ayxoraBaHue.

Hemoncmpauuu.

3aBUCUMOCTh JAAaBJIEHUA ra3a OT TeMIEPaTypPHhI.

[lepenaua naBneHUs KUJIKOCTHIO U TA30M.

Coobmiaromuecst COCy/Ibl.

I'mppasinueckuil mpecc.

[IposiBieHne nercTBUs aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMA MOTPYKEHHON B KHUIKOCTh
YacTH TeJla U TUIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOLIEN CUJIbI BECY BBITECHEHHOW KUJKOCTH.

VYcnoBue miaBaHus TeN: IJIaBaHUE WM MOTPYKEHUE TeNl B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimaol.



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

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

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

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

KoHcTpynpoBaHue apeoMeTpa Wiu KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHE
€€ rpy30I0AbEMHOCTH.

Paszgeua S. PaGora u MOIIHOCTB. JHeprus.

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

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

Mexanuueckas oHeprusi. KuHeTmyeckas ¢ TOTEHIMAJIbHAS SHEPrUsl.
[IpeBpalieHre OTHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKIIOHHOW MIIOCKOCTH.

W3yuyenue npaBuia peruara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJI moaBuKHOTO U HETIOJBUKHOTO OJIOKA.

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

N3ydeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KUIACC

Pa3nea 6. TensioBLIe ABJICHUS.

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



Mogenu TBEPIOTo, >KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucranmnnueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJOTHH. TEeXHOIOTMH TOJNyYeHHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB T'a30B, KUIKOCTEW W TBEPABIX TET HA OCHOBE IMOJIOKEHUM MOJIEKYJIIPHO-
KHHETUYeCKOW Teopuur. [IOBEpXHOCTHOE HATSHKEHUE, CMAauyMBaHUE, KANWUIAPHbBIC
ABJICHHs. TEIJIOBOE pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTypsbl.

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

Buytpennsis sHeprus. CnocoObl HW3MEHEHHMS BHYTPEHHEH SHEpruu:
TeIIonepeaaya 17§ COBEpLICHUE padoTHI. Bunsl TEILIONEPENAYH:
TEILUIONPOBOIHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B MpUpoOIe U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonnuecTBo TemnoTel. YaenbHas TEIIOEMKOCTh BELIECTBAa. TemIooOMeH U
TEIJI0Boe paBHOBecue. 3akoH HpioToHa-PuxmaHna. YpaBHEeHHE TEIIIOBOTO OajlaHca.

[InaBiieHWE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenune. Kunenue. Y nenbHas
TEIoTa  mHapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPATypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachlleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TerioBeix aBurateneit. KIIJ TeroBoro nBurarens.
TerioBple ABUTATENId W 3alIMTA OKPYXKArOLIEHd cpeapl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXpAaHEHMUS U NPEBPALICHUS DHEPIMU B MEXAHWYECKUX WU TEIJIOBBIX
IIPOIIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAauyMBaHUS W
KaMWUISIPHBIX SIBICHUU.

HabmroieHue TenaoBoro pacimpeHus Ted.

M3meHeHne naaBiieHUs ra3a NpU HM3MEHEHMM OOBEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuiia u3MepeHUs TEMIIEPATYPBL.

Bunae! Tenonepenayu.

OxJnak/ieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHnn paObOThl BHEIIHUMHU CHUJIAMH.

CpaBHEHUE TEITOEMKOCTEN pa3IMYHBIX BEIIECTB.



Habnronenue kumneHusl.

HabGnrogenue nocTossHCTBa TEMITEPATYPhI IPH TIABICHUH.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimaul.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OneITHl IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIA MJIM caxapa.

N3mepenue TteMmepatypbl IpPU MOMOIIUA KUIKOCTHOTO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBL.

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

Omnpenenenue AaBieHUs BO3AyXa B OaJUIOHE IINPULA.

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

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

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

HccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

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

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

Onpenenenue y1eapHON TEINIOEMKOCTH BELIECTBA.

Hccenenosanue nporecca UCIapeHus.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHOM TETUIOTHI TIaBJIEHUS JIbIA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTpuzauus Tel. J[Ba poaa d3IEKTpUUECKUX 3apsiaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3aKkoH Kymnona.

Onekrpuyeckoe mnoJie. Hanpsxk€HHOCTh siekTpudeckoro nosis. IlpuHomn
CYIEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu sneKTpuuecKuX 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBoAHMKHM, HOMAJIEKTPUKA ¢ TOJYNPOBOAHUKH. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
N CcTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA 3JIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUUYECKOE, MArHUTHOE). DNEKTPUUYECKUI TOK B METAJIAX, KUJKOCTSIX U razax.

Onextpuyeckas nenb. Cuia Toka. DNEKTPHUUECKOE HapsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE



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

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

[locTossHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3eMJIM U €r0 3HAYCHHE IS )KU3HU Ha 3eMlIe.
OneiT Opcrena. MarHutHoe Ton€ 3JIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpumeHeHne SIEKTPOMArHUTOB B TEXHUKE. Jl€MCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa U oOmpeaeineHue €€ HampaBJICHUs.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3IIEKTPOABUTATENECH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHHU. DKOJOTHYECKHE
po6JieMbl 3HEepreTUky. TOMIMBHBIE AIEMEHTHI U 3JIEKTPOMOOUIIH.

Jemoncmpayuu.

DJeKTpU3aLus TeJl.

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

YCTpOUCTBO U IEUCTBUE EKTPOCKOTA.

DneKTpocTaThiecKast HHAYKIHUS.

3aKOH COXPAHEHMS JIEKTPUYECKUX 3apsAI0B.

MopenupoBaHue CHIOBBIX JIMHUM DJIEKTPUYECKOTO IOJNS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpOBOHUKH W TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUNA TOK B HKUIKOCTH.

["a30BbIii pa3psia.

W3mepeHne cuitbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUIECKOT0 HaPsHKEHUS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3anmoielicTBrE MOCTOSSHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3JeIEHNUs IT0JI0COB MAarHUTA.

MopaenupoBaHue MarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OmneiT Opcrena.

MarsnuTtHoOe€ 1oje Toka. DJIEKTPOMarHur.



JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel @apajes.

DIIEKTPOTre€HEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaul.

OnbITel 1O HAOTIOACHHUIO DSJCKTPHU3ALMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka u ucrbITaHUE IEKTPUUECKOH 1IETIH TOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIPsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUYECKOTO COIPOTHUBIICHHUS
IIPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTeprala.

OnpeneneHue yeapHOr0 CONMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia i CHUJIbl TOKa NPU MapajuIeIbHOM COEOUHEHHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BbINOJIHEHUS 3aKOoHA OMa J1J1s TOJTHOM 1eNnu.

N3yueHne BOJIbTAMIIEPHBIX XapAKTEPUCTUK HEJIMHEUHBIX 3JIEMEHTOB (J1aMIIbI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBaHre MarHUTHOTO B3aUMOJIEMCTBUS IOCTOSIHHBIX MarHUTOB.

W3yyeHne MarHuTHOTO MOJISl MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.

OneITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KaTYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJCHUs TOKAa B KATYIIKE W OT HAJIUYUA
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yueHne neicTBUSI MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KonctpynpoBanue u nuzyuenue paboThl AJIEKTPOIBUTATES.

N3mepenne KII/I anexTpoaBuraTeabHON yCTaHOBKH.

OnpITBl O UCCJIENOBAHHUIO SIBJIEHUA DJIEKTPOMAarHUTHOM  MHAYKLIMM:
UCCIIEOBAaHUE N3MEHEHUI 3HAUEHUS U HAIIPABIICHUS MHAYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

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

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

YckopeHnue. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. Y CKOPEHHE
cBoOogHOTO MTagenus. OneITel I anmuies.

['paduyeckas uHTEeprpeTaldsi YCKOPEHHUsI, CKOPOCTH, MPOUACHHOTO MYyTH U
IEpEMELECHHUS IS IPSIMOJIMHEUHOTO JBUKEHUS.

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

JIBUKEHHE 10 OKPYKHOCTHU. JIMHEHHAs: CKOPOCTh, YII0Basi CKOPOCTh, MEPUOJ
M 4acToTa o0pamieHus: Mpu paBHOMEPHOM JBHXKEHHUU MO OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bekrop cuinbl. PaBHOIEMCTBYIOIIAA CHIIa.

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

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CUJIa
TPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUKEHHE T IO OKPYKHOCTHU MO/ IEVCTBUEM HECKOJIBKUX CHIL.

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

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

PaBHOBecue maTepuanbHON TOUkKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunbl.  Yihpyroe u
HEYIPyroe B3aUMOJCHCTBUE. 3aKOHbI HU3MEHEHHUSI U COXPAHCHHS MMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEPruM U padoThl. [loTeHIIManbHas YHEPTUS Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus cxxaTton npyxxunsl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH W3MEHEHHS U COXPAHCHUS
MEXaHHYECKOM YHEPTUH.



Hemoncmpauyuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

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

N3mepeHne CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO JABUKEHHUSI.

HaGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HabGnronenne MexaHWYeCKUX SIBIICHUM, MPOUCXOJSIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBU)KEHUU OTHOCHUTEIIBHO
KaOuHeTa (PU3UKH.

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

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

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJIEHCTBUH TEIL.

M3meHeHune Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca Mpy B3aUMOJECHCTBUU TE.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHHe UMITyJIbCa IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCa MPU YIIPYTOM B3aUMOJIEUCTBHH.

HabGnrogeHnne peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM MPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

KoHcTpynpoBanue TpakTa JUisi pa3roHa W JaJbHEHMIIEro paBHOMEPHOIO
JBIDKCHUS IApUKA WA TEJICKKH.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHHS
IapyKa 1Mo HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBHXKEHUU TIO
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTA IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBIOKCHUHU 03 HauallbHOM CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTHU ITyTH OTHOCSITCSL KaK PsiJi HEYETHBIX YKCEJI, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS Tela, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBaHve 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPEHUS CKOIBKEHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



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

OmnpeneneHue padOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABMXKEHHUM TeJa MO
TOPU30HTATBHON TOBEPXHOCTH.

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

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe nuxenune. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIA: TIEPHO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyXawlue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

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

Mexannueckue BoJIHBL. [IpomonbHble W monepedHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: MHTEpepeHus u qudpakuus. J[JmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHus. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJTHBI.

3ByK. Pacnipoctpanenue u oTpakeHue 3ByKa. [ pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. MudpasByk u ynbTpasByk. Hcmnosb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Jemoncmpayuu.

HaGnrogenne koneGaHuii Ten MO MACMCTBUEM CHUJIbI TSDKECTHU W CHJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIGOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIH).

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

HaOmronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuwie pabomul u onvimaol.

OmnpeneneHue 4acTOThI U MEpUoJia KojJeOaHU MaTeMaTUIeCKOTO MasiTHUKA.

OmnpeneneHre 4acToThl U MEpUoa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

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

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

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

OMnbIThI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJIEOAHUI MPYKUHHOTO
MasiTHUKA OT MaCChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJeHUS.



Paznen 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

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

OnexkTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoaHOBBIE CBOICTBa
cBeTa: MHTephepeHLrs U AUPPaKIIHsL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

HNurepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimel.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[TpoBeneHne ONBITOB O HAOJIIOIEHUIO HHTEP(EPEHIINH U JUPPAKIIIH CBETA.

Pa3zgea 11. CBeroBble siBJICHHS.

JlyueBass MoJzenb CBE€Ta W TEeOMETpUYecKas onTuka. VCTOUHHMKHM CBeTa.
[IpsmonuHeliHOEe pacnpocTpaHeHue cBera. 3atMeHus ComHna wu o JIyHBL
Otpaxxenune cBera. Ilnockoe 3epkano. 3akoH oTpaxeHus csera. IlocTpoeHue
M300pakeHUit, CHOPMUPOBAHHBIX 3EPKATIOM.

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

Jlunza, xox mnydern B nuH3e. Popmyna TOHKOM JuH3BL. IlocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7ma3, Kak ONTHYECKas CcucTeMma.
bim30opyKkocTh U 1adbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. Croxenwue
CHEKTpalbHBIX LBETOB. J(Hcnepcus cBeTa.

Hemoncmpauuu.

[TpssMosMHEHOE PACIPOCTPAHEHNUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIOCKOM 3€pKaJie.

[IpenomiieHue cBera.

OnTuuecKkuii CBETOBO/I.

Xon nyuyel B coOuparole JIMH3e.

XO0J ny4yelr B pacCeuBaIOIIEH JIMH3E.

[Tomyuenue n300pakeHU C TOMOIIBIO JIUH3.

[Tpunuun geictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

Monenb riasa.



Pa3noxenue 6eoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH YIVIA OTPaXXEHUST CBETOBOIO Jydya OT YyIJa
MaJICHUS.

W3yyeHnue CBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

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

[Tonyuenue n300paxeHuit ¢ TOMOLIBI0 COOMPAIOIICH JTNH3BI.

Omnpenenenre (POKyCHOTO pacCTOSIHMSL M ONTHUYECKON CHIIbI coOuparomien
JINH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITel 1O BOCHPUATHIO LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
L[BETOBBIE (PUIIBTPBHI.

Pasznea 12. KBaHTOBBIC SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u noriomeHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PagnoaktuBHocTh. Anbda-, 6eta- u raMma-uznydeHusi. CTpoeHrue aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JeicTBue paauoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MBbl. 3alUTa OT PATHOAKTUBHOTO U3ITyYECHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJIOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sfep. CBsA3p MacCel W dHEpruu. Peakuuu cuHTE3a U
nenenust spep. Mcrounukm sHeprum ConHua u 3BE3A. SlnepHas sHeprerTuka.
DKOJIOTMYECKHE MPOOJIEMbI SAEPHONM SHEPTETUKH.

Hemoncmpauuu.

CrieKTpbl U3ITyYEHHUSI U TTOTJIOLICHUS.

CrHeKTpbl pa3IMYHbIX ra30B.

CnekTp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUINX U3ITYyYEHUH.

Peructpauus u3nydeHus NpUpOIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimaol.

HabGnrogenue CruionHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPIUU YACTHULIBI 10 TOPMO3HOMY ITYTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IHoBTOPUTEIBLHO-0000 1AM MOAYTb.



[ToBTOpHUTENHEHO-00001AI0MINI MOTYIb TIPEIHA3HAYEH JIsl CUCTEMAaTU3alun
u  0000IEHWS TPEIMETHOTO  COACP)KAHWSA H  OMbITa  JICSITCIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pu3mku yriayOiaEHHOTO ypoBHS, a
TaKKe ISl IOJIFOTOBKM K OCHOBHOMY TOCYapCTBEHHOMY 3K3aMeHY 10 (HU3HKeE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSI PEANU3YIOTCS M TOJIy4aroT
JajpHeWIlee pa3BUTHE Y4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalNpeJIMETHBIX pe3yJbTaToB o00y4yeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: OOBSCHEHUE U ONKUCAHUE SIBJICHUI HA OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHWM, MCCIeA0BaTEeNbCKUE NEUCTBUS (BBIIBUKEHUE
TUIIOTE3, ITOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJIy4Y€HHUE BBIBOJIOB).

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

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

BBITIOJTHEHUE JIA0OPATOPHBIX padOT U OMBITOB (BKJIOYAst PaOOTHI U OMBITHI U3
NepeuyHel K paszfenaMm Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

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

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

N3ydeHre MOBTOPUTEIBLHO-0000IIAIONIETO MOJIYJIS MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOIIEH 3a/laHds Pa3sHOrO YpPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBINOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IPaMOTHOCTH.



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

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

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIIETr0 00pa3oBaHus
y oOyuaromerocs OyayT cpopMUpoOBaHbI CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
(bu3NYeCcKOil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKUX YUEHBIX-(DU3HKOB;

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

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

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

e 4)uennocmu HAy4YHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTU (PU3NYECKON HayKM KaK MOIIHOIO HWHCTPYMEHTa
[I03HAHHUSI MHpPA, OCHOBBI PA3BUTUSA TEXHOJOTWHM, BAXXHEHILIEH COCTaBIAIOLLEH
KYJIBTYPBHI;

OpUEHTAalUsl B JCSATEIBHOCTA HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MIPUPO/IHI;

pa3BUTHE HAY4YHOW II0003HATETLHOCTH, HMHTEpPEca K HCCIEeI0BATENbCKON
NeSTEIbHOCTH;

e 5)gpopmuposanusn Kynomypol 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTHYECKOM MHUpPE, BAXKHOCTH MpaBUi OE30MacHOTO TMOBEACHUSA Ha
TpaHCIIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBHIM OO0OpYIOBAHHEM B
JIOMAalIHUX YCIIOBHUSIX;

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



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTHE B pPEIICHHM MPAKTUYECKUX 3a7ad (B pamMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

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

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

MOBBLIIIICHWE YPOBHS CBOEH KOMIIETEHTHOCTH uepe3 IPaKTHYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

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

IUIAHUPOBAHUE CBOErO PAa3BUTUS B MPHOOPETEHUU HOBBIX (PU3UUYECKUX
3HAHUU;

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

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

METAINIPEAMETHBIE PE3YJIBTATBI

B pesyabTaTe OCBOCHHMS TpOrpaMMmbl IO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi Oyayt chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JICHCTBUSA,  PETYJSATUBHBIC
YHUBEpCaIbHBIC YI€OHBIC ICUCTBUS.

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



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

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOIIECCOB, J€NaTh BBIBOJBI C HCIOJIb30BAHUEM JCNYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3I O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3zoBble ucciaeaoBarebCKue 1eUCTBUA!

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

IPOBOJUTH MO CaMOCTOSATEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOMKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha MMPUMEHUMOCTH U JOCTOBEPHOCTHh MH(OPMAIUIO, TTOIYUCHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh NPEIIONIOKEHUS 00 WX Pa3BUTHH B HOBBIX YCIOBHUSIX M
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

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

aHaJU3UPOBaTh, CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBATH HHQPOPMAIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHpopMalMu W WUTIOCTPUPOBATH pElIaeMble 3aJayd HECJIOKHBIMU CXEMaMU,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOPaTOPHBIX
paboT W MPOEKTOB 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMBI H
BBICKA3bIBaTh UJCW, HAIleJICHHBIE Ha peIIeHHe 3a7aud W MOJAJep)KaHue
0J1aroKeNIaTeIbHOCTH OOIICHUS,

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSAMU JAPYTHX YYACTHUKOB JAHAIIOTA,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIp2XaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

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

NPUHUMATD 1EIU COBMECTHOU JEATEIbHOCTH, OPTaHU30BBIBATH JCUCTBUS T10
e€ JOCTM)KEHHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJaThb IPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yibTara IIo
CBOEMY HAIIPABJICHUIO U KOOPAMHUPYS CBOM [JEHCTBUS C JPYTMMHU YiIEHAMU
KOMaH/1bl;

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

PerysiTuBHBIe YHUBepcaJbHbIe y4eOHble JAeiicTBUS
Camoopranusamnus:

BBISIBJISITH TIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CHTYaIUsIX, TPEOYIOMUX AJIs
perieHus pU3NIECKUX 3HAHUM;

OPUEHTUPOBATbCA B  PAa3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUBUYaJIbHOE, IPUHATHE PELIECHUS B TPYIIIE, IPUHATUE PELICHUHN rPpyIIoi);

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

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh a/ICKBaTHYIO OIIEHKY CUTYallU{ U IpeJylaraTh IJ1aH e€ U3MEHEeHMS;

OOBSACHATh  NPUYMHBI  JOCTHXKEHUS  (HEIOCTHM)KEHHS]))  pe3ysbTaToB
NesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIeJIU U YCIOBUSM.

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

npuU3HaBaTh CBOE MPABO HA OIIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKACHUSIX HA HAYYHBIE TEMBI U TaKOE K€ IIPaBo JPYroro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K koHIty 00y4enus ¢ 7 Kaacce IpeAMETHBIE PE3yJIbTaThl HAa YIIIyOJI€HHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUaIOIIUXCSI YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUYECKUE M XMMHUYECKHUE SBIICHUS, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CIAWHMIBI (U3UYECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHhIe COCTOSHHUS BemecTBa (TBEPIOE, XKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuiarh sBieHus (Auddy3us, TEIIOBOE IBMKCHHE YaCTHIL
BEIIIECTBA, PABHOMEPHOE JBWXKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPJBIX TEJl C 3aKPEIIEHHON OChIO BpalleHUS,
nepenayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHNE; TJIaBaHKE TEJI, TPEBPAILCHHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOIIUX JaHHOE
busnUecKoe SIBICHHUE,

pacro3HaBaTh  NPOSBICHHE  M3YYCHHBIX  (U3MYECKUX  SIBJICHUH B
OKpY’KarolieM Mupe (B TOM 4Yucie (PU3nuecKkue sIBICHUSI B MPHUPOJEC: MPUMEPHI
JBUKEHHS C PA3JIUYHBIMU CKOPOCTSIMH B JKMBOW M HEXHUBOM MPUPOJE, NCUCTBUE
CUJI TSIKECTU, TPEHUS, YIPYTOCTU B MPUPOJE U TEXHUKE, BIUSHUE aTMOCPEPHOTO
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHE PbIO, pblYard B TeJe YeJIOBEKa), MpHU
TOM TIEPEBOJUTH MPAKTUUECKYIO 3a7ady B y4eOHYIO, BBIICIATH CYIIECCTBEHHBIE
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMUCHIBATh HU3YyUYCHHBIE CBOMCTBA TeJl U (PUIMUECKUE SBJICHUS, WCIOIB3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, ITyTh,
CpelHsisi CKOpOCTb, CUJa YNPYrOCTH, CWJIa TSDKECTH, BEC Teja, Cuja TpPEeHUS,
JaBlieHUE TBEPIOTO Teia, JaBJICHUE CTOJ0a KUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MeXaHuueckas padoTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJblI, KO3 UIIUEHT
MOJIE3HOTO JICUCTBUSA MEXAaHU3MOB, KUHETHUECKAasl ¥ TIOTCHI[MAIbHAs DHEPTHs), IPU
OMMCAHWH TIPABWJIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIIOJIh3YEMBIX BEIIWYUH,
uX O0OO3HAUCHUS W EOUHUIBI (U3UYECKUX BEIWYUH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapakTepu3oBaTh CBOMCTBA TeJl, (UBUMYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIB3Yys MpaBUja CI0XKEHUs CW (BAOJb OAHON mpsiMoi), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
MPaBUJIO» MEXAaHWKU, 3aKOH COXpaHEHUsS MEXaHMYECKOW DSHEpPruu, NpH STOM
JlaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTHh MPOCThIE (PU3MUECKHE MOJEIU pEealbHBIX OOBEKTOB, MPOIECCOB U
SABJICHUM, BBIJEIATh IPU STOM CYIIECTBEHHbIE U BTOPOCTEIIEHHBIE CBOMCTBA



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

OOBSCHATH (PU3NYECKHUE SIBICHHUSA, IPOIIECCHl U CBOMCTBA TEJI, B TOM YHUCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MW pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
($u3NYECKYI0 MOJEIb, BBIABISATH MPUIMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemarh pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4yaeMbIM TeMaM Kypca
(bu3uKy, BIOUMpas aIeKBaTHYIO (PU3HUECKYIO MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB
1 (HOpMYyII, CBA3BIBAIOIMINX (PU3NYECKUE BEIMUMHBI, 3aMMUCHIBATh KPATKOE YCIOBHE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CIPaBOYHBIE JaHHBIC, MMPOBOJUTH MAaTeMaTHYECKUE MpeoOpa3oBaHUS M PacUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]auH;

pacrno3HaBaThb MpPOOJEMBbI, KOTOPbIE MOXKHO pEUIMTh MpPU MOMOIIU
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYyUYEHHBINH PE3yJIbTAaT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (QU3UIECKUX
cBOMCTB Tenl (muddy3us, TEIIOBOE pPACIIMPEHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATH TMPEANONOKEHHE (THUMOTE3y) O BO3MOMKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (OPMYITUPOBATH BHIBOIbI;

NPOBOAUTH TpPsSMbIE M KOCBEHHBICE W3MEpeHUs (PU3MYECKHX BEITUYHH
(paccTosiHUE, IPOMEXYTOK BPEMEHH, Macca Tela, 00bEM Tela, Ciila, TEMIIEpaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPJOTO Teja, CUja TPEHHUS CKOJBXEHMS, J1aBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACUCTBYIOUIas Ha MOTPYXEHHOE B >KUJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BaHUEM aHAJIIOTOBBIX M LU(PPOBBIX MPUOOPOB, 0OOCHOBHIBATH BBHIOOP
METOJla W3MEpeHUs, (PUKCUPOBATHh IOKa3aHHUs MNPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMOM BETMUYMHBI C TIOMOIIBIO0 YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BENUYHMH (3aBUCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOIIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYTrOCTU OT YIJIUHEHMS
IPYKUHBI, BBITAJKWBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneM (OpMyJIMpOBaTh 3ajadyy W TUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTH (DM3HUECKUX BEIWYUH B BUJAE TAOJUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, J€JaThb BBIBOJBI IO pe3yibTaTaM
UCCIIEIOBaHMUS;

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

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAloOUIMecss cocynbl, OapoMeTp, pblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomUcaHus (B TOM
Yuclie: MOAUIMITHUKY, YCTPOHCTBO BOJONPOBOJA, THAPABINYECKUI mpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOM HACOC, ApEOMETpP), MCIONb3YysS 3HAHUS O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIbHBIX MPHUOOPOB M TEXHOJOTMYECKUX MPOLECCOB IMpHU
pelieHny Y4eOHO-IPaKTUYECKUX 3a/1a4;

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

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
WHTepHeTe, caMOCTOSTENbHO (HOPMYNIHPYsl IOMCKOBBIM 3alpoc, HAa OCHOBE
UMEIOLINXCA 3HAHUM M MYyTEM CPaBHEHUS PA3IUYHBIX HMCTOYHUKOB BBIICIATH
uHpOpMAIIMIO, KOTOpas  SIBISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHBbIE MaTepUaibl, PECypChl CETU
WHTepHeT, BiaaeTh NpUEMaMH KOHCIEKTHPOBAaHUSA TEKCTa, NPeoOpa3zoBaHUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOIMYHO JAeNaTh KpaTKHE COOOIIEHUS O pe3yiabTaTaxX MPOEKTOB MM Y4eOHBIX
UCCIICOBAHNM, MPHU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYECHHBIM MOHATUWHBIN
anmapar Kypca (GU3MKU, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINECH;

OpU BBIIOJHEHUN YYEOHBIX IIPOEKTOB U UCCIENOBAaHUM pacHpeneniTh
00s13aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMHU 3a/1a4aMH, CIEAUTH 32
BBINIOJIHEHUEM IUIaHA JACHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKIIAJ B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHny oOyueHus ¢ 8 knacce NpenMeTHbIE DPE3yJabTaThl HAa YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAOIIUXCSI YMEHUM:

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperarHble COCTOSHMS BEUIECTBA, KPUCTAUIMYECKHE U
amop(HbIe TeJa, HACBHIIEHHBIM M HEHACBHIIIEHHBIM Mmap, crnocoObl M3MEHEHUs
BHYTPEHHEW OHEPruM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsd, MPOBOJHHKH,
MTOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TOJIsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNpU
pelleHnr Y4eOHbIX U IPAKTUUECKUX 3a/1ay;

YBEPEHHO pa3nyarh SBJICHUS (TEIJIOBOE pacIIUpeHHe (CxkKaTHhe), TeIIOBOE
PaBHOBECHUE, IMOBEPXHOCTHOE HATSHKEHWUE, CMAYMBAHHE, KANWLIAPHBIC SIBICHUSA,
UCIIapeHue, KOHACHcalus, IUIaBICHUE, KPUCTAILU3ALMS, KUIIEHHUE, CIOCOObI
TerIonepeaayn (TemIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYE€HHE), TEIJIOBBIE ITOTEPH,
DIIEKTpU3aLMs TeEJl, B3aUMOJIECUCTBUE 3apsAOB, ACHCTBUS DJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aNMOJICHCTBUE MAarHUTOB, AEHCTBHE MAarHUTHOIO TOJIS Ha
MPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSABICHUWE  M3YYEHHBIX  (U3MUYECKUX  SIBICHUA B
OKpyXXamIeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
IIOBEPXHOCTHBIE U KallWJULIPHBIC SIBJICHHUS B IPUPOJE, KPUCTAUIBI B IIPUPOJIE,
nznyuyenue ColiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, SIEKTPUYECTBO
KUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOIICOB, POJIb MATHUTHOTO
noJis JUisl KU3HM Ha 3eMje, MOJSIPHOE CHSHHUE), IpPU 3TOM IEPEBOAMTH



MPAKTUYECKYI0 3a7ady B Y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Haky) GU3HUECKUX SBICHMUIA;

OMMUCHIBATh HU3YyUYECHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yAelbHas TEIJIOEMKOCTh BEIECTBA, YZAEJbHAs TEIIoTa
IJIABJICHUSI, YJeJbHasl TEIUIoTa MapooOpa3oBaHMs, YyJEJIbHAsl TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEINIOBOW MAITUHBI, OTHOCUTEIhHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKeHUE, COMpOTHBICHUE NpoBoAHMKa, DJ[C B ILenmM MOCTOSHHOTO TOKa,
AIEKTPUUECKOE YAEJIbHOE COMPOTHBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUYECKOTO TOKA), IPU OMKUCAHUU MTPABUILHO TPAKTOBATh (PU3MUECKUN CMBICIT
UCIIOJB3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3HYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTAHHYIO (U3UYECKYIO BEJIMUUHY C JAPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapakTepu3oBaTh CBOMCTBA Tel, (U3MYECKUE SIBJICHUS U MPOIECCHI,
UCIIOJIb3YsS OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TE€OPUU CTPOCHUS
BEILIECTBA, YpaBHEHUE TEIJIOBOro OajiaHCa, 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO
3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3ULUU 3JIEKTPUUECKUX MOJICH, 3aKOH
Owma nnst yyacTka menu, nmpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1€ , 3aK0H
Jxoyns-JleHia, 3aKOH COXpaHEHUsI SHEPrUU, MPU ITOM Ppa3audaTh CIOBECHYIO
(GbopMyJIHPOBKY 3aKOHA M €T0 MaTEMaTUYECKOE BHIPAYKEHHUE;

CTPOUTH MPOCThIC (PU3MUECKHE MOJEIN PeaJbHBIX OOBEKTOB, MPOIIECCOB H
SABJICHUM, BBIJECIATH IPU STOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, MIPOIECCOB, SBICHUMN, MPUMEHATh (PU3UUCCKUE MOJICIIH I OOBICHCHUS
(bU3UYECKUX MPOIECCOB U pelIeHUs Y4eOHBIX 3a/aY;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHI U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBCHHBIC 3a7]aud, B TOM 4YHCIE TPEOYIOIIME YHCICHHOTO OIICHUBAHUS
XapaKTePHBIX 3HAYCHUN (PU3MYECKUX BEIMYMH, IIPU 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILIEMOYKY pacCyKJIEHUM C OIOPpOM Ha M3YYEHHBIE CBOMCTBA
bu3MYecKuX SIBICHUM, (PU3NUECKHe 3aKOHBI, 3aKOHOMEPHOCTH U MOJICTIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3yyaeMbIM TeMaM Kypca (pu3MKu, BHIOHpasi aJeKBaTHYI0 (HU3UYECKYIO MOJIEIb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (HOpPMYJ, CBA3BIBAIOIUX (PU3MYECKHE BEIUYMHBI,
3alUChIBAaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/1aud, BBISBISATH
HEJIOCTAOIINE WM W30BITOYHBIE TAHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATh METOAbl aHAJINU3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKkre METOAbl PElIeHUs 3aj]lay, MPOBOJIUTH



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

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MYecKuX METOJI0B, M TMpeasiaraTh OPUEHTUPOBOYHBIM CHOCOO peIlIeHUs, B
ONMCAaHWUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumoTtesy), UHTEPIPETUPOBATH OTYUYEHHBINH PE3ybTAaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB TeJ (KanmWJUIApHBIC SIBJICHUS, 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
o0béMa W TeMmepaTyphl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) IpH
U3Jy4eHUH OT LIBETa H3JIydarouledl (MOIJIOMIAaroneil) MOBEPXHOCTH, CKOPOCTh
UCHIApEHUsi BOJBI OT TEMIIEPaTyphl JKUAKOCTH U IJIOMAAM €€ MOBEPXHOCTH,
AJIEKTpU3ALMs TNl U B3aUMOJCIHCTBUE ANEKTPUUYECKUX 3apsAA0B, B3aUMOJACHCTBUE
HOCTOSIHHBIX MarHUTOB, BU3YyaJIN3allisl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTa,
CBOMCTBA 3JEKTPOABUTATENS MOCTOSHHOTO TOKa): (hOpMYyIHPOBATh MPOBEPSIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUM,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBOJBL;

IPOBOAUTH TpPSMbIE M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(TemmepaTypa, OTHOCHUTEIbHAs BIAKHOCTH BO3/yXa, CHJa TOKa, HaIpsDKEHUE,
ylenabHas TeIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCHOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpoOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MEpeHus, (GUKCHUPOBATh TMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYCHUE U3MEPSEMON BEIMYUHBI C MOMOIIBI0 YCPETHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOAUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBHCHUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro o0béMa M HarpeBaHus WIH
OXJTKICHHMSI, UCCIIeIOBAHUE SIBJICHUS TEIUI000MEeHa TP CMEITMBAaHUH XOJIOJIHOMN U
ropsueld BOABI, 3aBUCUMOCTH COIMPOTUBJICHHS TPOBOJHWUKA OT €ro JJIUHBI,
IUTOMIAIA  TOMEPEYHOTO0 CEYCeHHS ¢ yAETHHOTO COMPOTHUBICHUS BEIIECTBA
IPOBOJIHMKA, CUJIbI TOKA, MPOTEKAIOIIEro 4Yepe3 MPOBOJHUK, OT HAIpPsDKEHUS Ha
IPOBOJIHUKE, MCCIEIOBAHUE IOCIIEI0BATEIbHOTO U MapaJlIeIbHOIO COEIMHEHUN
IIPOBOJHHUKOB): COBMECTHO C y4HTelneM (opMyaupoBaTh 3aaadyy M THIIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIbHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIHUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUAE TAOJHUIl U
rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTh BBIBOJBI 1O pe3yibTaTaM
UCCJIeIOBAHNUS,



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

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETYMK DJIEKTPUUYECKON 3HEPIUH, AJIEKTPOOCBETUTEIbHBIE IPHOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PU3MUECKUX SABJICHUH, HEOOXOAUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaThb IMPOCTBIE TEXHUYECKUE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbl JJIEKTPHUUECKHX ILened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTUYHbIE PUCYHKH U3YYEHHBIX TEXHMUYECKHUX YCTPOMCTB, U3MEPHUTEIBHBIX
npuOOpPOB U TEXHOJIOTMYECKUX IPOLIECCOB MPU PEIICHUH y4eOHO-IIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHUH C MPUOOpaMU W TEXHUUYECKHMMH YCTPOMCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO (POPMYIHpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW M CpaBHEHUS JIOTOJHHUTENbHBIX HCTOYHHKOB BBIICNATH WH(GOPMAIIUIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUMBON I MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOJTHEHUH YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTrO COAEpKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHer, BianeTs npuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MNpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001112t uH(GOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOrO COEpkKAHUSs, B
TOM  4Yuclie MyOJMYHO  MPEACTaBIATh  PE3yNbTaThl  MPOEKTHOM — Win
MCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHbIN
NOHATUWHBIN  ammapar  Kypca  (U3HKM,  CONPOBOXKIATh  BBICTYIICHUE
MPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTaBICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemaTh KOHQIHKTHI.

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

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIbHOCTh MEXaHUUECKOTO
JBUKEHMSI, HEBECOMOCTb U MEPETPY3KH, LIEHTP TSHKECTH, MEXAHMUYECKHUE BOJIHBI,
3BYK, WH(pPa3ByK M YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTTC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIeHus, alb(pa-, Oera- U ramma-
U3IyYEHUs, U30TOINBI, SiA€pHas U TEpMOsAepHas YHEPreTHKa) U CUMBOJIMYECKUN
S3BIK (PU3UKHU TIPU PEIIeHUH YIeOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEMHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBHKEHUE,
cBOOO/IHOE TMaJieHue TeJ, JBUKEHUE 10 OKPYXHOCTH, B3aUMOJIEHUCTBUE Tel,
paBHOBECHE MaTepUalIbHOM TOUKH, PEAKTUBHOE JABH)KEHHE, HEBECOMOCTb,
Koie0aTeNbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolllue, BBIHYXKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PaclHpOCTpaHEHUE M OTpaKeHHe
3ByKa, MHTephEepeHrs U JUPpaKIus BOJIH), MPSAMOJIMHEHHOE paclpoCTpaHEHNUE,
OTpaXEHHWE M TMPEIOMIICHUE CBETa, IIOJHOE€ BHYTPEHHEE OTpa)KEHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHWE JIMHEWYATOrO  CIEKTpa
U3Ty4YeHUs) TIO0 ONMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHUE;

pacro3HaBaTh  MPOSABICHUWE  M3YYEHHBIX  (U3MUYECKUX  SIBICHUA B
OKpy’XaroImeM Mupe (B TOM 4uciie (pu3nudeckue SBICHHUS B MPUPOJAC: MPUIUBBI U
OTJIUBBI, ABMKEeHHUE TaHeT CONHEYHOW CHCTEMBI, pEaKTHBHOE JABM)KCHUE KUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3EMIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[B€Ta TeJl, ONTUYECKUE ABJICHUS B IPUPOJE, OMOIOrHUECKOe
JeiCTBUE BUIAMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO M3IY4YCHHH,
€CTECTBCHHBII pagMOaKTHBHBIA (OH, KOCMHYECKHE Jy4H, paAHOaKTUBHOE
U3Iy4eHUE TPUPOTHBIX MHUHEPAJIOB JCWCTBHE PAJMOAKTUBHBIX H3IIy4eHUH Ha
OpPraHH3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHMUIA;

OINKCHIBAaTh M3y4YCHHBIC CBOMCTBA Tel U (U3MUYECKUE SIBJICHHS, HCIOIB3YS
dusznyeckne BENWYMHBI (CPENHAS W MTHOBEHHass CKOPOCTh Tela IpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJIoBasi  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpPEHUE, CHJIa TPEHUS, CWJIA YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHUE CBOOOIHOTO
NaJIcHUs, BEC TeJa, LIEHTP TSKECTH TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS SHEPT U CKATON MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, IOKa3aTelb MPETOMIICHUS
Cpelpl), TMpH ONHMCAHWU MPABUIBHO TPAKTOBAaTh  (PU3UYECKUI  CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs] M €IUHULBI (PU3NYECKHUX BEIUYUH,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIOUIME JTAHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHUS M IPOLIECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIim, 3aKOHBI OTpa)K€HUS U TNPEIOMIICHUS CBETa, POpMYJy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJIb ATOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHMs 3apsI0BOIO0 U MAacCCOBOI0 YHMCEN MPH SAEPHBIX PEAKIUAX, IPH ITOM
pa3ianyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MATEMAaTUYECKOE BBIPAKEHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(bu3MYECKUX MPOIECCOB U pelIeHUs] yueOHBIX 3a/1ay;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyrolMe YHUCICHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUU (PU3MUYECKHUX BEJIMYWH, NMPU 3TOM BBIOMPATH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IENOYKY pacCyX AeHUH M3 2—3 1IaroB ¢ ONOpONl Ha HU3y4YCHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacyETHBIC 33JauM 10 U3y4YaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3aMIUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PELICHHWE 3aJadyM, BBIABIATH HENOCTAIOIIME WM H30BITOYHBIC
naHHble, OOOCHOBBIBATH BHIOOpP METOJa pELIEHUS 3aJadd, HCIOJIb30BaATh
CIPABOYHBIE JAaHHbIC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguyeckue  METOJbl  pelIeHMs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE



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

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJI0B, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAaHWUU  HUCCIENOBAHMS  pPAaclo3HaBaTh  IPOBEPAEMOE  MPEANOJIOKEHUE
(rumote3y), OLIEHHWBAaTh MPABWIBHOCTh TMOPSAAKAa TPOBEACHUS HCCICIOBAHUS,
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (HU3MUECKUX
CBOMCTB Ten (M3yuyeHue BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHMs 3HEPIUH,
3aKOHA COXpaHEHHUS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyTu W BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJeOAaHWW MPYKUHHOTO
MasgTHUKa OT MAacChl TIpy3a M KECTKOCTU TPYKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl  MaJIbIX KOJEOaHWM, MPSMOJMHEHHOE pacmpoCTpaHEHUE CBETa,
pas3ioxeHne OeNoro cBeTa B CHEKTP, U3YUCHHE CBOMCTB M300paKEHUS B IIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JUHEWUYATBHIX CIIEKTPOB M3IMy4deHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE
npeanoyiokeHue  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaOJIOACHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpyHOBaHWS,
OIMCHIBATH XOJI OTIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

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

POBOJNTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella NpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
najieHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT TPEHHUS  CKOJBKECHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojcOaHuM
MaTEeMaTHYeCKOTO0 W TPYXHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOsSHHUE
coOuparomied JUH3bI W €€ ONTUYecKas Cuila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX M LU(PPOBBIX MPUOOPOB: OOOCHOBHIBATH BHIOOP
METO/JIa UW3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIHHO COOUpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAJIM3UPOBATh TMOJNYYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUM;

IPOBOANUTH IKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEN (PU3MUECKHX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXKEHHH O€3
HAYaJbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJIeHMs, MepuoAa KoJieOaHUNW MaTEeMaTHYECKOTO MAasTHHKA OT



JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUsi CBOOOJHOIrO TNaJeHHUsA, HCCIEJOBaHHE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKAa, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO Jy4ya, HCCJIEJIOBAHUE TPEKOB: HM3MEPEHUE DSHEPIUM YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIeM (POpMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIYYCHHBIE 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BUJIE TAOJIUIl U TPaduKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOmonaTk npaBuia 0Oe30omacHOro Tpynaa npu paboTe ¢ JabOpaToOpHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmHcaHus (B TOM
qUCJIe: CHUAOMETP, HNATUMKU II0JIOKEHHUs, PACCTOSHUSA M YCKOPEHMS, pPakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOMN, TO3UMETP, Kamepa BuibcoHa), MCHonb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IpHU
pelIeHN y4eOHO-TIPAKTUYECKUX 3a/1ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWHd C MPUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYILECTBIATH MOUCK HH(pOpMarmu Gpuzndeckoro conaepkanus B nTepHere,
CaMOCTOSITENIbHO (OPMYJIUPYs MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TIOJIydeHHONW HH(OpMAIMM HAa OCHOBE HMEIONIUXCS 3HAHUU U
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WuTepuer, BnaneTs npuéMaMud KOHCIHEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3ZaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COAECpKaHUS, MyOIMYHO
IPEACTABIIATH PE3YyJIbTaThl NPOEKTHON MJIN UCCIIEI0BATEIbCKON NE€ATEIbHOCTH PU
OTOM TPAMOTHO HCIIOJb30BaTh H3YyYECHHBIM MOHATUMHBIM aIapar H3y4aemMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HaunmeHoBaHue KoumnuectBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3aejioB U TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
nporpaMMsI padoThI padoThI
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
®dusuka — Hayka o
1.1 Ve 2
pupoie
dusnyeckue
1.2 4 3
BEJIMYUHBI
EcrecTBenno-
1.3 HAy4YHBIH METO]T 2 1
MTO3HAHMS
Hroro no pazneny 8
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 Crpoenue BeniecTa 2 1
JBr>xeHue u
2.2 B3aUMO/ICIICTBUE 4 2
YaCTHI] BEIIECTBA
Arperarsbie
2.3 P 1
COCTOSIHMSI BEIIECTBA
Wroro no pazueny 7

Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl




Mexanuueckoe
3.1 10
NIBIDKEHUE

HNuepuus, macca,

3.2 9
IJIOTHOCTh
3.3 Cwnna. Bunsr cun 15
Wroro no pazueny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
Hasnenue. [lepenaua
JaBJICHUSA TBEPABIMU
4.1 TEJIaMH, 5
KUJIKOCTSIMH 1
ra3aMu
4.2 JlaBaeHuE KUIKOCTH 6
AtmocdepHoe
43 dep 5
JIaBJICHUE
JlecTBuE KUAKOCTH
Y ra3a Ha
4.4 . 12
MOTpy>XEHHOE B HUX
TEJO
Hroro 1o pasneny 28
Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus
51 PaboTa 1 MOIIHOCTH 6
IIpocTrie
5.2 P 8
MEXaHU3MBbI




Mexannueckas

5.3 5 1
SHEprus
Htoro mo pazneny 19
Pa3nen 6. [loBTOpuTEIbHO-00001IAI0IUIT MOYIb
[ToBTOpUTENBHO-
6.1 00o01Iarommit 6
MOJ1YJIb
Htoro no paznemny 6
NYECTB
OBILEE KOJI CTBO 102 93

YACOB 110 [TPOTPAMME




8 KVIACC

KoanuecTBo 4acoB

HaumenoBanue
Ne JaekTpoHHbIe (HU(pPOBHIE)
pa3zie/ioB H TeM KoHnTpoJibHbIE IIpakTn4yeckue
n/n Bceero o0pa3oBaTe/ibHbIE PeCypchl
NMporpaMMsl padoThI padoThI
Pa3pen 1. TensioBbIe IBJICHUS
CtpoeHune U CBONMCTBA
1.1 P 6 1
BellleCTBa
1.2 TemnoBbIe MpoIeCCH 33 1 6.5
Htoro no paznemny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsiKeHHBbIE TeNla U UX 9 1 1
B3alMOJICUCTBHUA
ITocTossHHBIN
2.2 . 31 1 10
ANEKTPUUECKUHN TOK
2.3 MaruuTtHeI€e SIBJICHUAS 11 2 4
DIIeKTpOMAarduTHas
2.4 P 7 1 1
WHIYKIIHS
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-0000 A0 IIM I MOAYJIb
IToBTOpPHUTEILHO-
3.1 PHTEIB! 5
00001IaroIINit MOTYJTb
Wroro no pazneny 5




OBIIEE KOJIMYECTBO
YACOB I10 ITPOITPAMME

102

22.5




9 KJIACC

HauMenoBanue KoanuecTBo 4acoB
Ne JaekTpoHHbIe (HU(pPOBbHIE)
pa3ieJioB U TEM Konrpoabueie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
NnporpamMmal padoThI padoTshI
Pa3zgen 1. Mexann4deckue siBJICHUSA
Mexanuueckoe
1.1 JIBHJKEHHE U CIIOCOOBI 30 2 4
€ro OnucaHus
1.2 BzaumopeiictBue e 18 1 4
1.3 3aKOHBI COXPAHEHUS 15 1 2
Htoro no paznemny 63
Pa3nen 2. Mexann4deckue Ko1e0aHUsA U BOJTHDI
MexaHuueckue
2.1 8 1 3.5
KoaeOaHus
MexaHndeckye BOJHEI.
2.2 10 3
3ByK
Hroro no paszneny 18

Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI

DNeKTpOMarHuTHOE
1oJie u
3.1 6 1
3JIEKTPOMAarHUTHBIE
BOJIHBI
Hroro no paszneny 6




Pa3gen 4. CBeToBbIe IBJICHUSA

3aKOHEBI

4.1 8
pactpocTpaHeHHUs CBETa
JIMH3EI 1 ONTHYECKUE
4.2 6
puOOpbI
Paznoskenue 6eoro
4.3 2
CBETa B CIIEKTP
Htoro no pazneny 16
Pa3pen 5. KBaHTOBLIE IBJICHUSA
Hcnyckanue n
51 IIOIJIOIIIEHUE CBETA 4
aTOMOM
CTtpoeHne aTOMHOTO
5.2 P 5
saqpa
5.3 SnepHble peakuuu 7
Hroro no paszneny 16

Pa3nes 6. [loBTopuTe1bHO-00001IaI0IM I MOYJIb

Mexann4deckue sSBICHUS

6.1 (TTOBTOPHTENBHO- 6
00001IaroIINIT MOJTYJIb)
TemnnoBble sBICHUS

6.2 (TOBTOPUTENBHO- 3

00001aIMii MOIYIb)




DNIeKTpOMarHUTHBIE
6.3 SIBJICHUS 3 1
(MOBTOPUTENBHO-
00001IaroINi MOJTYJIb)
CBeTOBBIC ABJICHUS
6.4 (IIOBTOPUTEIBHO- 1 1
0000mIar0ITNi MOTYIIB)
6.5 HOBTOpI/ITeJ'IbeO- 4
000010 MOTYITh
Htoro no pazneny 17
BIIEE KOJIMYECTB
OB © ¢TBO 136 10 26.5

YACOB I10 ITPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®u3uka — HayKa o
npupoje. SBienus
IIPUPOJIBI

duznueckue IBICHUI

duznyeckre BEITUIHHEI.
Pasmepnocts. dusnyeckue
npubopsl. [Torpemuoctu
IIPY NIPSAAMBIX U3MEPEHUSX

Ypoxk-uccienoBanue
"N3mepeHue IMHEHHBIX
pa3MepoB Tel U
IIPOMEXYTKOB BpEMEHU"

JlabopaTopHas pabota
"N3mepenue o0bEMa
YKUJIKOCTH U TBEPIIOTO
Tena"




JlaGopaTopHas pabora
"OmnpenaeneHue pazMepoB
MaJibIX Tea. Meton psaioB”

Merto/1bl Hay4HOrO
no3Hanus. Onucanue
(hbU3UYECKUX SBJICHUH C
IIOMOIIIBIO MOJICICH

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

Crpoenue BeniecTsa.
OnbIThI, TOKA3bIBAIOIINE
JMCKPETHOE CTPOEHHE
BelecTBa

10

JIaGoparopHas paboTa
"Ouenka quamerpa atoma
METOJIOM PSIIOB (C
UCIOJIb30BaHUEM
¢dotorpaduii)"




11

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

12

Z[BI/I)KeHI/IC qaCTuIlj

BemiectBa. uddysus.
BpoyHoBCcKOE nBUKEHUE

13

VYpok-uccienoBanue
"HabGmronenue u
00bsiICHEHHE OPOYHOBCKOTO
ABKeHUs 1 1udPy3un"

14

B3aumonelictBre yacTuil
BEILIECTBA: MIPUTSKEHUE U
OTTaJIKUBaHUE

15

ArperaTHble COCTOSHUS
BeniecTBa. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI
BOJBI




16

MexaHudeckoe OBMIKEHHUE.
[TyTb, TpaekTopUs,
NepeMeIieHue

17

PaBHOMEpHOE N
HEPABHOMEPHOE
nBuxeHue. CKopocTb

18

HaxoxzneHnue ckopocTy,
IIyTH U BPEMEHU TIPU
PaBHOMEpPHOM
MIPSMOJIMHEHOM
JBAKECHUH

19

JIaboparopHast pabota
"OnpeneneHre CKOpocTu
PaBHOMEPHOTO JBUKEHUS"

20

I'paduku npsimonuHeitHOTO
PaBHOMEPHOTO JIBUKEHUS

21

KonTtponsHas pabora

22

JlaGopatopHnas pabora
"OnpeneneHue cpenHen
CKOpPOCTH CKOJIbKEHHS
OpycKka UK IapuKa 1o
HAaKJIOHHOM TUIOCKOCTH"




23

OTHOCHUTENIHLHOCTD
nBrokennsa. Cioxxenue
CKOPOCTEH IpU
HapaJIJIeHBHOM ABUXXCHHUU

24

[Tonyyenue u ananus
rpaduKOB 3aBUCUMOCTH
IIyTH B CKOPOCTH
JIBYDKEHUS OT BPEMECHHU

25

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

26

SBnenue nHepIuu. 3aKoH
WHEPIHH

27

B3anmopeiicTBue Ten kak
MpUYMHA U3MEHEHUSI
ckopocTu. Macca tena Kak
Mepa UHEPTHOCTHU TeJa IpU
MOCTYMATEIbHOM
JBUKEHUU

28

Ypoxk-uccienoBanue
"CpaBHeHuE Macc 1o
B3aUMOJICCTBUIO TET"

29

IlnoTHOCTH BemiecTa




30

JlaGopaTopHas pabora
"OnpeneneHue mI0THOCTH
TBEPAOrO Tema"

31

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

32

CwMecH ¥ CILJIaBBbI.
[ToBepxHOCTHAs U
JIMHEWHAS TUIOTHOCTD

33

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

34

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

35

Cuna. SIBinedue TAroTeHus.
Cuia TsDKeCTH




36

N300pakeHue cuil.
Pemenue 3agay mo reme
"OnpeneneHue Cuibl
TsDKeCcTH"

37

Cuiia ynpyroctu. 3aKoH
I'yka

38

Bec Tena. 3mepenue cuit.
Junamomerp

39

Ypok-uccienoBanue
"HaOiroaeHre n3MeHeHUs
CKOPOCTH TIPU
B3aMMOJICHUCTBUM TE"

40

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

41

JIaGoparopHas paboTa
"OIEBITHL,
JIEeMOHCTPHPYIOIIHE
3aBHCUMOCTH PaCTSDKEHUS
(nebopmaniun) mpy>KUHbI
OT MPUIIOKEHHON CHJITBI"

42

Cwuita TpeHus

43

CII0XeHUE CHIL.
PaBHopnelicTByrOIIAs crita

44

KonTponbnas padota




45

Pemenue 3amay mo reme
"BzaumoeiicTBue Tel.
Cuibl B MexaHuke"

46

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

47

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

48

Pemrenue 3agad mo reMme
"BzaumoeiicTBue Te.
CuJiel B MeXaHuke"

49

[ToBTOpEenue no teme
"Bzaumonericraue ten"

50

JlaBneHue TBEPABIX Tel




51

YPOK-3KCIIEpPUMEHT
"Cnoco0sI onpeiesieHus
JIaBJICHUS TBEPIOTO Teya"

52

Ypoxk-uccienoBanue
"3aBUCUMOCTD JIaBJICHUS
rasa or TemrnepaTrypsl”

53

JlaBIIeHHE )KUIKOCTEH 1
rasos. 3axkoH [lackans

54

IIlaueBMaTHueckue
YCTpOHCTBA

55

3aBUCHMOCTH JaBJICHUS
KHUJKOCTHU OT TITyOUHBI.
I'mppocratnyeckuit
rapaioKc

56

KonTtponbHas pabora

57

VYpok-nipoekt "U3yuenue
cooOmrarumxcs cocyaos"

58

VYpok-koHpepeHus
"I'mppaBnnueckue
MEXaHU3MBbI'"

59

Hcnons3oBaHKe BBICOKUX
JABJICHUI B COBPEMEHHBIX
TEXHOJIOTHSIX




60

Pemenue 3amau mo treme
"JlaBneHue KUIKOCTH"

61

Atmocdepa 3emin u
MPUYUHBI €€
CYIIECTBOBaHUS

62

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

63

N3mepenue atMochepHOTro
nasieHust. OnbIT
Toppuuennun

64

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

65

bapomeTtp-anepon.
ATMochepHoe 1aBiieHHE
Ha pa3Iu4HbIX BbICOTAX

66

BeITankuBatoras cuia.
3akoH Apxumena




67

Pemrenue 3agad mo reme
"3akoHn Apxumena"

68

Ypoxk-uccienoBanue
"DKCneprMEHTaIbHOE
oOHapyKCHHE JICHCTBUS
KHUJIKOCTH U ra3a Ha
MOTPYXEHHOE B HUX Ten0"

69

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

70

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

71

KonrtponbHas pabora.

72

BosnyxomaBanue.
[1naBanue cynoB




73

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

74

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

HHUX Teno"

75

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

76

[ToBTOpenue no reme
"JlaBieHHE TBEPBIX TEII,
XKHUAKOCTEH U razoB"”

77

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

78

Mexanunyeckas pabora

79

MomHoCTb

80

Pemrenue 3agaq Ha
ompeseneHue padboTsl U
MOIITHOCTH




81

PaGora cuiel TsSKECTH U
CHJIBI TpeHI/ISI

82

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

83

HpOCTLIe MCXaHHN3MBI

84

MowmenT cuibl. [IpaBumno
MOMCHTOB

85

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

86

"3onoToe npaBuio"
MCEXaHUKHN

87

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

88

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

89

YPpOoK-TIpOeKT
"IIpoekTupoBanue
IIOJINCIIACTOB € 33JaHHBIMU
napamerpamu’




90

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

91

Koadduuuent noneznoro
IEUCTBHS IPOCTHIX
MEXaHH3MOB

92

JIaboparopHast pabota
"Onpenenenue KIIJ]
MMOIBYKHOTO U
HENOJABUXHOTO OJIOKOB"

93

KonTponbhas padota

94

Mexannyeckas SHEpIHsl.
Kunernueckas n
MIOTEHLIMAJIbHAs SHEPTUs.
3aKOH COXpaHEHMS
MEXaHUYECKON SHEPTUun

95

YPOK-3KCIIEPUMEHT
"OKCIIepUMEHTaIbHOE
ONpEeIEIICHNE U3MEHEHUS
KMHETUYECKOU U
MIOTEHLIMAJIbHON YHEPTUU
IIPY CKaTbIBAaHUU TeJIa 10
HAKJIOHHOM TIOCKOCTH"




Pemenue 3agay o teme

96 "Pabora 1 MOII[HOCTb. 1
Oueprus"

97 Pemrenue 3agau 1
Pabora ¢ TekcTamu o

98 TeMe "MexaHnuecKkoe 1
nBroKeHne"
Pabora ¢ TekcTamu o

99 teme "CrpoeHue 1
BelecTna"

100 | KonTtponsHas pabora 1
Pabora ¢ TekcTamu o

101 teme "JlaBineHne TBEPABIX 1
Teq, )KUAKOCTEHN U ra3oB"
Pab6oTa ¢ TekcTaMu 1o

102 | Teme "DHeprus. IIpocteie 1
MeXaHU3MBI"

103 0

BIIIEE KOJIMYECTB
OB 0 CTBO 102 22

YACOB I10 ITPOTPAMME




8 KVIACC

N KoJunyecTBO 4acoB DJIeKTPOHHbIE
(1)
Hara uudposbie
n/ | Tema ypoka KouTpoJbHbIe IpakTuueckue
Bcero U3y4YeHUS o0pa3oBaTte/ibHbIC
n padoThI padoTshI
pecypchbl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOMN 1
TEOPUHU U UX ONBITHBIE
MOATBEPKICHUS
5 Macca u pa3mep aTOMOB U 1
MOJIEKY
Mopenu TBEpAOro, JKUJIKOrO U
3 ra3000pa3HOro COCTOSTHUI 1
BELIECTBA
VYpok-koHpepeHus
4 "Kpucrannuueckue 1 amoppHbIe 1
tena. I'paden. [Tonyuenue
HCKYCCTBEHHBIX aaMa3oB"
5 CmaumnBaHue U KamWUISIPHOCTbD. 1
[ToBepXHOCTHOE HaTsIKEHUE
6 Konrponsnas pabdora. Ternosoe 1 1
paclIpeHHe U CxKaTHE
7 TenoBoe aBUXkEHUE. 1
Temneparypa




TemneparypHble IIKaJIbI

BuyTtpennssa sHeprus u
CTOCOOBI €€ N3MEHEHHS

10

Buapl Teronepenaun

11

Ypok-koH(bepeHIus
"Mcnosib30BaHUE TEIIIOBBIX
CBOWMCTB BEIIECTB U MaTEPHAIIOB
B LIEJISIX DHEprocoepexeHus"

12

KommyecTBO TEIIIOTHI.
VY nenbHas TEII0EMKOCTh

13

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

14

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

15

JlaGopatopHnas pabora
"HccnenoBaHue IBIEHUS
TEMI000MeHa P CMEITMBAaHUHT
XOJIOAHOU U Topsiueit Boabl"

16

Pemrenue 3agad mo reMme
"Tenmo00MeH U TEILIOBOE




paBHOBecue"

17

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

18

[InaBnenue u oTBepIEeBaHUE
KPUCTAJUTMYECKUX BEIICCTB.
VaenpHas TEII0Ta IJIaBICHUS

19

Pemenue 3amay mo teme
"[lnaBnenue 1 OTBEpICBaHUE
KpUCTAJTINYECKUX Ten"

20

JIaGoparopHas paboTa
"OnpeneneHue yaeapHOU
TETUIOTHI MJIaBJIEHUS Jbaa"

21

KonTponbnas padora

22

[Tapoo6pazoBanue u
KoHAeHcauus. Mcnapenue

23

Kumnenue. Y nenpHas Temnora
napooOpa3zoBaHusi. 3aBUCUMOCTb
TeMIepaTypsl KUIIEHUS OT
aTMOC(EepHOTO TaBJICHUS




24

Pewenue 3amad o reme
"[Tapoobpa3zoBaHue U KUIEHUE'

25

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

26

HacepinieHHelid 1
HEHACHIIIICHHBIN T1ap.
BrnaxnocTs Bo3ayxa

27

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

BO3ayXa"

0.5

28

Perenue 3agay mo reme
"Baxuocts"

29

Pemenue 3aaa4 U aHaJIn3
CI/ITyaHPlﬁ, CBA3aHHBIX C
SABJICHUSAMM UCITAPCHUA U
KOHACHCAIlUH

30

3Hepr1/15{ TOILIUBA. Y AelbHas
TCIJIOTA CTOpaHUA

31

[TpuHIMIIBI pabOTHI TETIJIOBBIX
IBUTATEIEH

32

[TapoBast TypOuHa. J|Burarens
BHYTPEHHETO CrOpaHUs




33

KII/ TermoBoro nBurartens

34

Pemenue 3ampau no reme "KIIJI
TEIJIOBOroO nBurareis"”

35

KonTponbnas pabota

36

TemnnoBbie IMOTCPHU B TCIIIOCCTAX

37

3aKOH COXpaHCHUS U
MIpEeBpaIleHHs SHEPTHH B
MEXaHUYECKUX U TETIJIOBBIX
nporieccax

38

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

39

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

40

Onektpuzarus Ten. [[Ba pona
3apsI0B

41

Ypoxk-uccienoBanue
"HUccnenoBanue crioco0oB
pa3INYHBIX BEIIECTB
Ha3JIEKTPU30BBIBATHCA"

42

B3anmoneicTere 3apsyKeHHBIX
ten. 3akoH Kynona




43

DNeKTprUYEecKoe moJie.
Hanpsioxénnoctb
ANEKTPUYECKOTO TIOJISL.
[IpunHnmn cynepno3uun
ANEKTPUYECKUX MOJeH

44

KonTponbnas pabora.

45

Hocurenu snekrpuueckux
3apsA70B. DJIEMEHTApHBIN 3apsl.
Crpoenue atoma. 3aKOH
COXPaHEHMS IEKTPUUECKOTIO
3apsja

46

[IpoBOIHUKHN, TUATIEKTPUKHU U
MOJYTPOBOIHUKH

47

Ypok-koHbepeHIus
"DneKkTpu3anus B IOBCEIHEBHOU
KUZHU"

48

Perrenne 3agau mo reMme "3akoH
COXpaHEHUs JIEKTPUUYECKOTO
3apsaga"

49

DNEeKTPUIECKHUI TOK.
HcTouHUKH 3IEKTPUYECKOTO
TOKa

50

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




o1

DNEeKTPUYECKUM TOK B METaJLJIaX

52

DJIEKTPUUYECKUIN TOK B
KHUJKOCTSAX U razax

53

DneKkTpruyecKas 1enb

54

Cuna Toka. AMnepmerp

55

DIEeKTpUUYECKOE HaAIIPSKEHUE.
BonsTmeTp

56

KonTponbhast padora.

57

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

58

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

59

DnexTpuyeckoe
CONIPOTUBJICHHUE. Y IEJIBHOE
COIIPOTHBIICHUE




60

JlaGopaTopHas pabota
"OnpenaeneHue yaeiabHOTO
CONPOTHUBIICHUS TPOBOAHUKA"

61

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

62

Pemrenne 3agau o reme "3akou
OmMma

"

63

ITocnepoBaTenbHOE U
napajijieJibHOC COCAMHCHHUA
IIPOBOAHHUKOB

64

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

65

Pemenne 3agay mo Teme
"IlocnemoBaTeabHOE U
napajuieTbHOE COCTUHEHUS
MIPOBOJIHUKOB"

66

JIaGoparopHas paboTa
"IIpoBepka mpaBuiia AJIsl CHIIbI
TOKa IpU MapajuieIbHOM
COEIMHEHUH PE3UCTOPOB"




67

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

68

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

69

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

70

JlaGopaTopHas pabora
"Onpenenenne IC u
BHYTPEHHETO CONPOTHUBIICHUS
HMCTOYHHKA TOKA"

71

ITpaBuna Kupxroda

72

JIaGoparopHas paboTa
"IIpoBepka nmpasmi1 Kupxroga"

73

VYpoxk-uccienoanue "M3yuenne
BOHLT-aMHepHBIX
XapaKTePUCTUK HEITMHEHHBIX
DJIEMEHTOB"

74

PaGora snekTpuyeckoro Toka.
MOIIHOCTB 3JEKTPUIECKOTO
TOKa




75

JIaboparopHast pabota
"OnpeneneHue paboThl U
MOIIHOCTH 3JIEKTPUYECKOTO
TOKa"

76

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

77

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

78

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

79

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

80

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




81

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

82

OnbIT Opctena. MarautHoe
T10JI€ PJIEKTPUUYECKOTO TOKA

83

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

84

Cunia AMriepa u onpesesieHue eé
HaIlpaBJICHUS

85

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

86

DNEeKTPOABUTATEINb
IIOCTOSHHOTO TOKA.
Hcnonb3oBaHue
3JEKTpoIBUTaTeneil B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TPaHCIIOPTE

87

IToBTOpeHune

88

[ToBTOpeHue




89

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

90

JIaboparopHast pabota
"KoHcTpynpoBaHue 1 U3ydeHue
paboTHI AJIEKTpoaABUTATENS "

91

KonTponbhas padota

92

JlaGopaTopHas pabora
"Uzmepenue KIIJ]
ANEKTPOABUTATEIBHON
YCTaHOBKH"

93

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

94

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

95

Pemrenue 3amay mo reme "3akoH
ANEKTPOMArHUTHOW WHYKITHH.
[IpaBuno Jlenna"

96

Onektporereparop. Crocoos
TTOJTYYEHUS DJIEKTPOIHEPTUU




97

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

98

[ToBTOpEeHUe

99

KonTponbnas padota

100

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

101

PaboTa ¢ TekcTaMH 110 TEME

"IIoCTOSIHHBIN MEKTPUUECKUI

TOK"

102

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

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102

21.5




9 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

MexaHn4ecKoe
JBUKCHHE.
MarepuaiibHas TOUKA.
CriocoOBI OITHCAHUS
MEXaHUYECKOTO
JIBKCHUS

Cucrema oTcyeTa.
OTHOCHUTEILHOCTD
MCXaHHYCCKOI'O
JABUKCHUA

BeKTopHHe BCJINYHNHBI,
orepanru ¢ BEKTOpamMu,
IMPOCKOHU BEKTOPOB

Pannyc-Bektop
MaTepUalbHOW TOYKH,
[epeMEIICHUE Ha
IIJIOCKOCTH

PaBHOMepHOE
MIPSMOJIMHEIHOE
JBUKECHHE




Permrenue 3agad mo reme
"PaBHOMEpHOE
MPAMOJIMHEHHOE
IBIKeHUE".
KonTponbnas pabota

HepaBnomepnoe
NPAMOJIMHEHHOE
neukenue. Cpenusisa u
MT'HOBEHHAsl CKOPOCTh
Tena npu
HEpPaBHOMEPHOM
JBIKEHUU

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

PaBHOyCKOpEeHHOE
MIPSAMOJIMHEMHOE
JIBHKEHUE. Y CKOpEHUE

10

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




11

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

12

[Tepemenienue npu
PaBHOYCKOPEHHOM
MPSAMOJIMHEHHOM
JBUKCHUH

13

JlaGopaTopHas pabota
"Onpenenenue
YCKOPEHUS TeJIa MPH
PaBHOYCKOPEHHOM
JIBUKCHUH 10
HAaKJIOHHOM TUIOCKOCTH"

14

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

15

KonTponbhas pabora.




16

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

17

Pemenue 3ana4 no teme
"I'padpuueckas
WHTEpIpeTaIus
YCKOpEHUS1, CKOPOCTH,
IIPOMIEHHOIO ITYyTH U
nepeMeleHus s
MPSIMOJIUHEHHOTO
IBIOKEeHUA"

18

Y ckopenue cBOOOTHOTO
nageansa. OTBITHI
T'amnnes

19

Perienne 3aga4 mo Teme
"Vckopenue
cB0O0OOHOTO NageHus"

20

JIBuxeHue tena,
OpOILIEHHOTO MO/ YIIIOM
K TOPU30HTY




21

Pemenue 3agau no reme
"JIBM>KEeHHUE Tea,
OpOIIEHHOTO 0T YTIIOM
K TOPU3OHTY"

22

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

23

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

24

JIBukenue 1o
OKpY>KHOCTH. JInHelHas
U YIJIOBasi CKOPOCTb,
MEPUOJ U YacToTa

25

JInneiHas u yriaosas
CKOPOCTb, IIEPUO U
gactoTa . CKOpoCTh U
YCKOPEHHE MPH
JBUYKEHUH T10
OKPYKHOCTH

26

KonrtponbHas pabora




27

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

28

VYpoxk-koHpepeHuus
"Pacno3naBaHue u
npuOIMKEHHOE
OTMCaHUE PA3TUIHBIX
BHII0OB MEXAHUYECKOTO
IBIKEeHUA"

29

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

30

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

31

IIepBb1it 3aK0H
Herorona. Bexrop cuiibl

32

Bropoii 3akon HeroToHa.
PaBHOelicTBYIOIIAS
cuiia




33

Tpernii 3akoH HproTOHA.
Cyneprnio3unus cui

34

Cuna ynpyroctu. 3akoH
I'yka

35

KontposbHas padota mo
TeMe "3aKOHEI
Hrrorona"

36

JlaGopaTopHas pabota
"UccneqoBanue
3aBUCUMOCTH CHJIBI
YHOpYrocTy,
BO3HUKAIOIIEH B
MPY>KUHE, OT CTETICHU
nepopManuu npyxuHb"

37

Cuna tpeHus.
Koaddunment tpenus

38

JlabopaTopHas paboTta
"Onpenenenune
Koa¢duLreHTa TPEHUS
CKOJIb)KeHUS"




39

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

40

JIBr>KeHUE Teq 1o
OKPY>KHOCTH IO
JIeCTBHEM HECKOJIBKHUX
cHun

41

KonTponbnas pabota

42

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

43

Cuna TSHKeCTH U 3aKOH
BCCMUPHOT'O TATOTCHUA




44

JIBU>KeHUE Tes BOKPYT
IPaBUTALMOHHOTO
uentpa. [lepBas
KOCMHUYecKasi CKOPOCTb

45

HesecomocTh 1
Meperpy3Ku

46

PaBHOBeCHE
MAaTepHAIbHON TOYKH.
AGComI0THO TBEPAOE
TEJO

47

MowmenT cuibl. [IpaBuno
MOMCHTOB

48

Ypoxk-uccienoBanue
"OnpeneneHue MeHTpa
TAKCCTH Pa3JIMIHBIX

Ten"

49

Nmnynsc Tena.
N3menenue nmmynbca.
NmMmnynsc cuisl.

Yupyroe u HeEynpyroe
B3aUMOJICHICTBHE

50

3aKOHBI U3MCHCHUS U
COXpPaHCHUA UMITYJIbCa

51

PeaxTnBHOE ABMKEHIE




52

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

53

Mexanunueckas padoTa u
MOIIIHOCTb

54

Pabota cHIIBI TSIKECTH,
CHJIBI YIIPYTOCTH U CHIIBI
TpPEeHUs

55

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

56

KonTtponsHas pabora

57

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




58

ITorenumanpHas SHEpPIrUst

59

Kunernueckas sneprus.
Teopema o
KHUHETUYECKOU SHEPTUN

60

3aKOH U3MEHEHHUS U
COXPaHEHHUS
MEXaHUYECKON IHEPTUU

61

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

62

IToBTOpEHME 1O TEME
"B3aumoneiicTBue Tei.
3aKOHbI COXpaHEHUA"

63

[ToBTOpEeHME no Teme
"B3aumoneiicTeue Tei.
3aKoHbBI COXpaHEeHUs"

64

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




65

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

0.5

66

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

rpysa"

67

I'apmoHnueckue
KoJe0aHus

68

JlabopaTopHas paboTta
"N3mepeHue ycKoOpeHus
cB0OOHOTO NaieHus"

69

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




70

[IpeBpamienue 3aeprun
IpU KosieOaTenbHOM
JBYKEHUU

71

KonrponsHas pabora

72

Mexannueckre BOJIHBI:
MPOJOJIbHBIE U
MOIEepEYHbIC

73

CgoiicTBa
MEXAHUYECKHUX BOJIH.
JIIrHa BOJIHBI U
CKOPOCTb €€
pacnpocTpaHeHUs

74

Ypoxk-uccienoBanue
"Habnronenue
UHTEephEpEeHIINH U
IU(pakLUU BOJIH Ha
MIOBEPXHOCTH BOABI"

75

VYpoxk-koHpepeHus
"MexaHH4eCKHE BOJIHEI
B TBEPIOM TEIIE.
CeiicMrueckyie BOJTHBI"

76

3Byk. Pacnipoctpanenue
U OTpakKEHUE 3BYKa

77

Pemrenue 3agad mo reMme
"3ByK"




78

KonrponsHas pabora

79

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

80

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

81

Nndpazpyk u
yIbTPa3BYK.
Kondepenmms
"Ucnonbs3oBanue
yIIbTpa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHsX"

82

DNeKTpOMarHuTHOE
moJie u
OJICKTPOMArHMTHBIC
BOJIHBI

83

CsolicTBa
AJIEKTPOMArHUTHBIX
BOJTH




84

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

85

Pemenue 3anay Ha
OIIpEEIICHUE YaCTOThI U
JJIIMHBI
3JIEKTPOMArHUTHON
BOJIHBI

86

DneKTpoMarHuTHas
MpHUpOJIa CBETA.
CxopocTs cBeTa

87

BonHosrle cBolicTBa
cBeTa: HHTephepeHIns U
TG paKIus

88

KonTponbHas
pabotaJlyueBas moJienb
CBETa U FEOMETPUYECKas
onrtuka. ctounuku
cBeTa




89

[IpssMmonuneiHOE
pacrpocTpaHeHUE CBETaA.
3armenus ConHila 1
Jlynbl

90

3aKOH OTpa)KEHUS CBETA.
[imockoe 3epkaiio

91

ITocTpoenue
M300pakKCHUH,
c(hOpMHUPOBAHHBIX
3epKaIoM

92

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

93

JIaGoparopHas paboTa
"UccnenoBanue
3aBHCUMOCTH yTJIa
MPETIOMJICHHUS OT yriia
MaJICHUSI CBETOBOTO JIyda
Ha IPaHUIE «BO3]yX-
CTEKJIO»"

94

Ypoxk-uccienoBanue
"AHanu3 1 00BsICHEHNE
ONTUYECKOT0 MUpaxa"




95

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

96

JInn3a, xox ny4eu B
JIMH3E

97

dopmyiia TOHKOH JTMH3BI

98

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

99

[Tonyuyenue
M300pakeHUi C
MIOMOIIBIO cOOMparoIen
U paccenBaroLIel JI1H3

100

KonrtponbHas pabora

101

I'ma3 xak onrnueckas
cucremMa. banzopykocTb
U JAIIbHO30PKOCTh




102

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

103

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

104

Omertel Pesepdopna u
TJIaHeTapHasi MOJeIb
aToMa

105

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

106

KBauTel. Jlu"enyateie
CIIEKTPBI




107

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

108

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

109

CtpoeHnie aTOMHOTO
saapa. Hyknonnas
MOJIEJIb AaTOMHOTIO SApa

110

PannoakTnBHEIC
npeBpaiieHus. 130Tonsl

111

[Iepnon nmonypacnana

112

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

113

S nepHble peakuum.
3aKOHBI COXPAHEHUS
3aps10BOrO U MacCOBOTO
qucel




114

DHeprusi CBSI3u aTOMHBIX
sep. CBsi3b Macchl U
SHEPIUn

115

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

116

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

117

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

118

[ToBTOpEeHue no Teme
"KosebaHusg ¥ BOJHEL.
CBeTOBBIC K KBAHTOBLIC
SABJICHHS"

119

[ToBTOpEeHue no teme
"Koje0aHus U BOJHEL.
CBeTOBEIC U KBAaHTOBBIC
SABJICHHUS"




120

Pemrenne pacdeTHsIX 110
TeMe "MexaHudeckoe
nBIKeHue"

121

Pemenne pacueTHsIX U
KauyeCTBCHHBIX 33124 110
teme "B3auMojencTBue

TCI

122

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

123

JIaGopatopHble paboThI
o TeMme "MexaHnuyeckoe
nBIOKeHHe"

124

JlabopaTopHbIie paboThI
10 TEME
"Bzaumoneiicteue tea"

125

JlabopaTopHbIie paboTHI
o teme "[IpocTsie
MEXaHU3MBI"




126

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

127

Pemenue pacuyeTHbIxX U
Ka4eCTBEHHBIX 3aa4 I10
TeMe "Bnaxunoctp"

128

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

129

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

130

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

131

JlaGopaTopHble paboThI
o TeMe "3aKOHEBI
MOCTOSIHHOTO TOKa"




132

JIaboparopHbie pabOTHI
o TeMme "CBETOBEBIE
sBJICHUS"

133

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

134

Pabora ¢ TekcTamu o
Teme "Konebauus u
BOJTHEI"

135

PaGora ¢ Tekcramu 1o
TeMe "CBETOBLIE
sBJIeHUs"

136

Pabota ¢ Tekctamu 1o
TeMe "KBanToBas u
sanepHas gusnka"

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

136
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IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Koxa npoBepsiemoro
pe3yJbTara

11

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa3oBaT
OCHOBHOTI0 00111er0 00pa30BaHUsA

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pasiindaThb ABJICHHA 110 OIIMCAHHIO UX XaPAaKTCPHBIX CBOMCTB M Ha OCHOBE OITbI
(1)I/ISI/I‘IGCK06 SABJICHUC

13

pacro3HaBaTh MPOSIBICHUE U3YUCHHBIX (PU3NUCCKUX SIBJICHUN B OKPYXKAIOIIEM
SIBJICHHST B TIPUPOJE, MPU STOM IMEPEBOJUTH MPAKTUYECCKYIO 33/ady B yuel
cBoMcTBa (IPU3HAKHN ) PU3NYECKHUX SBJICHUN

1.4

OIMMUCbIBATb HM3YYCHHBLIC CBOIMCTBA TE€I M (1)I/I3I/I‘~ICCKI/IC SABJICHUS, HCIIOJIB3Y.
OIMMCaHUHU NPABUIJIIBHO TPAKTOBATH (1)H3H‘ICCKPII>1 CMBICJI UCITOJIB3YCMBIX BCJINY]
(I)I/ISI/I‘ICCKI/IX BCIIMYHMH, HaXOAUTb (I)OpMy.]'H)I, CBA3BIBAIOIIUC NAHHYIO (I)I/IBIZ
BCJIMYMHAMU, CTPOUTH Fpa(l)I/IKI/I HN3YUCHHBIX 3aBHCUMOCTEM (I)I/I3I/ILICCKI/IX BCIINT

1.5

XapaKkTepu30BaTh CBOICTBA Tel, PU3NYEeCKUe SBICHUS U MPOLIECCHI, HCTIONb3Y
JIaBaTh CJIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIMCHIBATh €T0 MaTEMaTUYECKOX

1.6

00BACHATH (hpr3HUECKUE SABJIEHUS, IPOLECCH U CBOICTBA TEJl, B TOM YHUCIIE U B
OpUEHTUPOBAHHOTO XapaKTepa: BBISIBIATH MPUUYMHHO-CIEICTBEHHBIE CBS3H,
JIOTMYECKUX I1aroB ¢ omopoil Ha 1 — 2 u3yyeHHbIX CBOWCTBA (PU3MUECKUX 5B
3aKOHOMEPHOCTH

1.7

pemath pacy€THble 3a1ayd B 1 — 2 nelcTBUA, UCTOIb3Ys 3aKOHBI U (HOpMY
BEJIMYMHBI: Ha OCHOBE AaHAIM3a YCJIOBHA 3aJa4d 3aIMCBIBATH KPATKOE YCIIC
BEJIMYMHBI B ()OPMYJIBI U MPOBOIUTH PAcU€Thl, HAXOIUTH CIIPABOYHBIEC JaHHE
3aj1ay, OL[EHUBATh PEATUCTUYHOCTh MOTY4eHHON (PU3NUECKOI BETMUNHBI

1.8

pacrno3HaBaTh MHpPOOJIEMbI, KOTOpPblE MOXXKHO pPEIIUTh MpU IMoMolu (husm
WCCJICIOBAHUS BBIACIATH MPOBEPSIEMOE TMPEANONIoKeHHEe (TUIOTe3y), pa
TIOJTyYCHHBIH PE3yIIbTaT, HAXOAUTh OMIMOKH B XOJI€ OIBITA, JIEJIaTh BHIBOJIBI 1O

1.9

IPOBOJUTH OMBITHI M0 HAOIIOACHUIO (PU3UYECKUX SBICHUN WM (PU3NYECKU:
IpOBEpPsIEMbIE IMPEINOI0KEHNS, COOMPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO C
OIbITa ¥ (POPMYIHPOBATH BBHIBOIBI

1.10

BBINOJIHATh TPSIMbIe HM3MEPEHHsS C HCIOJb30BAaHHEM AaHAJOTOBBIX U ITH(]
NoKa3aHus NpUOOPOB C YUETOM 3aJJaHHOM a0COMIOTHOM MOTPEUTHOCTH U3MEPEE




1.11

MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOW (PU3NYECKOIN BETUUUHBI OT JIP)
M3MEpEHMil, y4acTBOBaTh B IUIAHUPOBAHWU Y4eOHOTO HCCIEA0BaHUsA, COOK
U3MEpEHUs, CcIeays MpeUIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJbTat
¢bu3nyecKuX BEJIMYMH B BHUIEC MPEIJIOXKEHHBIX Tabmul U TpaduKoB, e
HCCIIE0BAHUS

1.12

IIPOBOAWTE KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘IGCKI/IX BCJIIMYMH, CJICaysa IIpE,
BBITIOJTHCHHUHA I/IBMCpCHI/Iﬁ CO6I/IpaTb OKCIICPUMCHTAJIbHYIO YCTAaHOBKY W 1
BCIIMYHHBI

1.13

co0roaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IIPpU padoTe ¢ JIabopaTOPHBIM 00C

1.14

yKa3bIBaTh NPUHLUIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB, XapaK:
M3YYEHHBIX PUOOPOB M TEXHUUECKUX YCTPOMNCTB C MOMOUIbIO UX OMHMCAHUSA,
(bu3nUecKuX sIBICHUH U HEOOXO0qMMbIe (pU3MUECKUe 3aKOHBI U 3aKOHOMEPHOCT

1.15

IPUBOJUTH MPUMEPHI (HAXOAUTh MH(GOPMALMIO O IPUMEpax) MPaAKTUYECKO:
3HaHUH B TOBCEJHEBHOW JKM3HM JUIsi oOecneueHuss 0e30IacHOCTH IIpU
TEXHUYECKHUMHU YCTPOHCTBAMH, COXPAHEHUS 3JI0POBBS M COOJIOJCHHUS HOPM
OKpY’Karollen cpeze

1.16

OCYIIECTBIISATH OTOOP MCTOYHHUKOB MH(OpPMAIMK B ceTH VIHTEpHET B COOTBE!
3allpOCOM, Ha OCHOBE HMEIOIIMXCA 3HAHUM M IyTEM CpPaBHEHUSA Pasll
UHPOPMALINIO, KOTOpas SBJIAETCS IPOTUBOPEUNBOMUIIN MOKET OBITh HEIOCTOB

1.17

UCIIONIb30BaTh TMPHU BHINIOJHEHUH YUEOHBIX 3aJaHUNl HAyYHOMOMYJSPH
COIEpKaHUsA, CIPaBOYHBIE MaTepHalbl, pecypchbl ceTh WHTEpHET, BIAlETh
TEKCTa, MpeodpazoBaHusi HHOOPMAIIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYK

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKHME NUCbMEHHBIE U YCTHBIE COOOIIEHHsS H
uHpopManuu (GpU3HMUECKOTO COAEPKaHUsA, B TOM UYHUCIIE MMyOJIMYHO JeNaTh Kpa
MPOEKTOB MM YUeOHBIX MCCIIEeIOBaHUN, IPU 3TOM I'PaMOTHO HMCIOJIb30BaTh U
Kypca (pU3UKH, CONPOBOXKIATh BHICTYINICHHE MTPE3eHTAIeN

1.19

MIPH BBHIMIOJTHEHUH YYEOHBIX MPOEKTOB U UCCIENOBAHUN paclpeaesiTh 00s3aH
C TIOCTaBJICHHBIMH 33aJJa4aMH, CICTUTh 32 BHITIOJTHEHUEM IJIaHa JIEHCTBUH, aJiel
BKJIaJ] B JESATEIBHOCTh TPYIIBI, BHICTpPAaUBATh KOMMYHUKATHBHOE B3auM
OKPY>KaOIINX

8 KUIACC

Kon
NMPoBEPSIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa3oBaTe.

00111ero oOpa3oBaHus
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HCIIOJIBb30BaTh IOHATHUA

1.2

pa3indaTh ABJICHUA 110 OIIKMCAHWIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIbI]
(1)I/I3I/I‘I€CKOG SBJICHUC

13

pacmo3HaBaTh MPOSIBIICHUE U3YUYEHHBIX (U3UYECKUX SBICHUH B OKPYKAIOIIEM
SIBIICHUS. B TIPUPOJE, MPH ITOM IEPEBOIUTH MPAKTHYECKYIO 3a1ady B y4eld
cBoMCTBa (TPU3HAKHN ) (PU3UUECKHUX SBIICHUN

14

OMKCHIBATh M3YYCHHBIC CBOWCTBA Tel W (PU3WUYCCKUE SIBICHUS, HCIIOJNIb3YS
OMKMCAHUU TPABUIBHO TPAKTOBATh (DM3UYECKHIA CMBICI HCIIOJIb3yEeMbIX BEIH
bu3nYecKUX BEIMYMH, HAXOIUTh (OPMYINbI, CBS3BIBAIOIIME JAHHYIO (QHU3N
BEJIMUYMHAMU, CTPOUTH IPpaUKU U3yYECHHBIX 3aBUCUMOCTEN (DU3UUECKUX BETUYH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBJICHUS U MPOILECCHI, UCIIONb3YS
JIaBaTh CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIIMCHIBATh €I0 MAaTEMATUYECKOE 1

1.6

OOBSACHATh (DPM3MUECKHE MPOILECChl W CBOHCTBA TEl, B TOM YHCIE U B K
OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH NPUUYMHHO-CIEICTBEHHBIE CBS3H, (
JIOTUYECKHUX II1aroB € MOMOIIBI0 1 — 2 M3y4yeHHBIX CBOMCTBA (PU3UYECKUX SIBI
3aKOHOMEPHOCTH

1.7

pemats pacuéTHble 3a7auu B 2 — 3 JeMCTBUS, MCNONB3Ys 3aKOHBI U (HOpMy
BEJIMYMHBI: HA OCHOBE aHAIM3a YCIOBHA 33[a4d 3alUCBIBATh KPAaTKOE YCIOBHE
JUIS pellieHusl 3a/1auM, BHIOUPATh 3aKOHBI U (HOpMYJIbl, HEOOXOAUMBIE s €€ |
CpaBHUBATh MOJIyU€HHOE 3HaUeHUe (PU3MUeCKON BETMUMHBI C M3BECTHBIMU JaHH!

1.8

pacrno3HaBaTh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOLIN (PU3NYECKUX
HCCJIEI0OBAHMS, BBIACIATH IIPOBEPSIEMOE MPEAIIOIIOKEHUE, OLEHUBATH IIPABY
UCCJIEIOBAHMS, 1€T1aTh BEIBObI

1.9

IIPOBOAMTDH OMBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBIECHUN WM (PU3MYECKUX
IIpoBepsieMble MPEIOJI0KEHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000Dy
1 (GOpPMYIIMPOBATH BBIBOJIBI

1.10

BBITIOJIHATE TPAMBIC USMEPCHUS C UCIIOJIb30BAHUCM aHAJIOT'OBBIX HpI/I60pOB n )
CpaBHHUBATH PC3YJIbTAThLL HSMCpCHI/Iﬁ C y‘-IéTOM 3aJlaHHOM a0COIFOTHOM TMMOTrPCIITH

1.11

IIPOBOAMTDH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (DU3MUECKON BEJIUYUHBI OT APY
U3MEpEHUl: IJIaHUpPOBaTh HCCIIENOBaHHE, COOUpaTh YCTAaHOBKY U BB
MPeJIOKEHHOMY IIJIaHy, (PUKCUPOBATh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCT
JIeNIaTh BBIBOJIBI 110 pe3yIbTaTaM MCCIIETOBAHUS

1.12

OPOBOJIUTH  KOCBEHHBIE H3MEpPEHHMS  (PU3MUECKUX  BEIMYMH:  IJIAHUPC
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEYs IPEII0KECHHOW NHCTPYKIUHU, U BBIYUC

1.13

co0JII01aTh MpaBHJIa TEXHUKHA 0€30MTaCHOCTH IIPpH padboTe ¢ 1abopaTopHBIM 000D




1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS W3YYEHHBIX MPUOOPOB M TEXHHUYECKE
ONUCAHMs, MCIOJB3Yysl 3HAaHUS O CBOWCTBAX (PU3MUECKUX SBJICHUH 1
3aKOHOMEPHOCTHU

1.15

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA M WM3MEPUTENbHBIE MPUOOP
PUCYHKAM, COCTaBJIATh CXEMBbI IEKTPUYECKUX LENEH C IOCIIEeI0BATEIbHBIM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHUSI JIEMEHTOB 3JIEKTPHUCCKUX LETIC]

1.16

IPUBOAUTE TNPHUMEPHl (HAXOAUTh MHGOPMALMIO O NpUMEpax) MNPaKTHUYECKOI
3HaHUM B TIOBCEAHEBHOM XKM3HM U1 oOecredeHuss O€30IacHOCTU IpHU
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHs 30POBbS MU COOJIOACHUS HOPM
OKpY’Karollen cpezne

1.17

OCYILECTBJIATh NOUCK HH(pOpManMU (usnyeckoro cojepxanus B cetu MHT
3HAaHUH M IyTEM CpPaBHEHUS JONOJHUTEIBHBIX HCTOYHUKOB BBIIENIATH HUH
IIPOTUBOPEYMBOM UM MOXKET OBITH HEJOCTOBEPHOI

1.18

UCIIONIb30BAaTh IMPH  BBIIOJIHEHWU Y4YEOHBIX 3aJaHUA HAay4YHO-TIOMYJISPH)
COJIep’KaHus, CIpPaBOYHBIE MaTepuaibl, pecypchl ceTu HHTepHeT; BlaaeTh
TeKcTa, mpeodpa3zoBaHus HHGOPMAIIUHU U3 OJJHONM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.19

C03/1aBaTh COOCTBEHHBIE NMUCHbMEHHBIE M KPATKUE YCTHBIE COOOIICHUS, 00001
UCTOYHHUKOB (1)H31/I‘IGCKOFO COACpIKaHHA, B TOM YHCJIC HY6J'II/I'-IHO npeacTaBiId
HCCIICIOBATEILCKOM JCSITELHOCTH, TIPH 3TOM TPaMOTHO UCIOIh30BaTh N3yUCHH
(bU3HKH, COMPOBOXKIATH BHICTYIIJICHUE MPE3eHTAIUEH

1.20

IIPY BBINOJIHEHWN Y4€OHBIX MPOEKTOB U HCCIIEIOBAaHUN (U3NUYECKUX MPOIECCC
rpyIIe B COOTBETCTBUHM C IIOCTAaBICHHBIMHU 33Ja4aMH, CIECINUTH 3a BBIII
KOpPpPEKTUpOBaTh €ro, aJeKBAaTHO OLIEHWBAaTh COOCTBEHHBIM BKJIAJ B JEsTEl
KOMMYHHKaTHUBHOE B3aUMOICHCTBHE, IPOSBIISAA TOTOBHOCTD pa3pemiaTh KOH(IN

9 KJIACC

Kon
NpoBepsieMoOro
pe3yabTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa3oBare.
0011ero oOpa3oBaHus

HCIIOJIB30BATh U3YUYCHHBIC ITIOHATUS

1.2

pa3nnyaTth SBJICHUS MO ONMMCAHHUIO UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBI’
(bu3HIecKoe SIBICHUE

1.3

pacrio3HaBaTh MPOSBICHUE U3YYECHHBIX (PM3MUECKUX SBJICHUN B OKPYXKAIOIIEM
SBIICHUS. B TIPHPOJE, MPH ITOM TEPEBOTUTH MPAKTHYECKYIO 3aqady B ydeld
cBoMcTBa (TPU3HAKHN ) PU3NUECKHUX SBIICHUNA
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ONKCHIBAaTh M3y4YCHHbIC CBOWCTBA Tel U (PU3UYECKUE SBIICHUS, HCIIOJIb3YS
ONKMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKHIl CMBICI HCIIOJIb3YEMBIX BEIU
bu3nYecKUX BEIMYMH, HAXOIUTh (OPMYINbI, CBS3BIBAIOIIME JAHHYIO (QHU3N
BEJIMYMHAMU, CTPOUTD IpaUKN U3yYEHHBIX 3aBUCUMOCTEN (DU3UUYECKUX BETUYH

1.5

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYCCKUE SBJICHHUS M TPOIECCHI, HCIIOb3YS
JIaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3aIHCHIBATH €r0 MATEMATUYECKOE 1

1.6

O0BSACHATh (DM3MUECKHE MPOILECChl W CBOHCTBA Tel, B TOM YHCIE U B K
OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH IPUUYUMHHO-CIEICTBEHHBIE CBSA3H, (
JIOTUYECKHUX II1aroB C MOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA (PU3UYECKUX SIB]
3aKOHOMEPHOCTH

1.7

pemiate pacyéTHble 3a7aun (ONUparolMecs Ha CUCTEMY U3 2 — 3 ypaBHEHHUN),
CBsI3bIBaroIMe (hU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHalIM3a YCJIOBUS 3a/lauu
BBISIBJIATh HEJIOCTAIONIME WIM H30BITOUHBIE JaHHbIE, BbIOMPATh 3aKOHBI U
peLIeHMs], IPOBOJUTH PACUYETHI U OLIEHUBATh PEATMCTUYHOCTD OJYYEHHOr0 3HAY

1.8

pacrno3HaBarh MpoOIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOLIN (PU3NYECKUX
HCCJIEI0BAHMS, BBIACIATh IIPOBEPSIEMOE INPEIIIOIIOKEHUE, OLCHUBATH IIPABY
UCCIIE/IOBaHMsL, AeTaTh BBIBO/IbI, MHTEPIIPETUPOBATh PE3yIbTaThl HAOIIOACHUHN U

1.9

MPOBOAMTH OMBITHl MO0 HAOIIOJIEHUIO (PU3NYECKUX SIBICHUNW WU (DU3NYECKHX
coOuparh YCTAaHOBKY W3 HM30BITOYHOrO0 HaOOpa 0OOPYIAOBAHHUS, ONMUCHIBATH
(hOopMyIUPOBATH BHIBOJIBI

1.10

MPOBOANUTH TPH HEOOXOTUMOCTH CEPUI0 MPSAMBIX H3MEPEHUH, OMpeNemss «
BeIMUYMHBI ((DOKYCHOE pacCTOsSsHHE COOuparolield JHH3bI), O0OOCHOBBIBATH
(n3MepuTenpHOTO MpUbdopa)

1.11

MNpoOBOAUTL HCCJIICIOBAHUC 3aBHCUMOCTEM (I)I/ISI/I‘IGCKI/IX BCIIMUHMH C MCIIOJIb3
IJIaHUPOBATh HUCCIICAOBAHUC, CAMOCTOATCIIBHO CO6I/IpaTB YCTAaHOBKY, (I)I/IKCI/Ip
3aBUCHUMOCTH (I)I/IBI/I‘-ICCKI/IX BCJIMYHH B BUJIC Ta6J'II/II_II/I Fpa(l)I/IKOB, JCJIaTh BbIBOJbI

1.12

MMPOBOANTH KOCBCHHBIC HU3MCPCHUA Q)HSI/ILIGCKI/IX BCJIIMYHNH: IIJTAHUPC
SKCIICPUMCHTAJIIBHYIO YCTAHOBKY W BBIIIOJIHATE U3MCPCHUA, CICAYSA MPCIIOXK
S3HAYCHUEC BCIIMYMNHBI U aHATITU3UPOBATD IMMOJIYYCHHBIC PE3YJIbTATEI C y‘-IéTOM 3aJal

1.13

co0ur01aTh MpaBHiia TEXHUKH 0€30MaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000p

1.14

pasznuyaTh OCHOBHBIC MPU3HAKUA M3YYEHHBIX (U3MUECKUX MOJICTICH: MaTepHalk
TEN0, TOYCYHBIH HCTOYHHMK CBETa, Jyd, TOHKAas JIMH3a, IUIAHETapHas MOJIC
aTOMHOTO Si7pa

1.15

XapaKTepu30BaTh MPUHLUIBI TEHCTBUS M3YyYEHHBIX MPUOOPOB U TEXHUYECKI
ONMCAHUSA, WCIONb3ySd 3HAHUA O CBOMCTBaX (U3UYECKUX SBICHUU I
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH M3YyYEHHBIX TEXHHUYECKU
npruOOPOB U TEXHOJIOTUYECKUX MPOIECCOB MPU PEUICHUH Y4eOHO-TIPAKTHUECKHU:
MOCTPOCHHUS N300paKEHUH B IJIOCKOM 3epKajie U coOuparouieit TuH3e

1.17

MPUBOJUTH MPUMEPHI (HAXOAWTh WHGOPMAIMIO O TPHUMEpax) MPAKTUYECKOT
3HAaHUW B TIOBCEIHEBHON JKM3HHM [UIsl oOecriedyeHUs O€30MacHOCTU MpH
TEXHUYECKUMU YCTPONCTBAMH, COXPAHEHHUS 3I0POBbsi U COOJIIOJACHHUS HOPM
OKpY>Kalollleu cpee

1.18

OCYILECTBIISATH OUCK HH(pOpMauu (pru3nyeckoro coaepxanus B cetu MHrepue
[IOMCKOBBIM 3alpoC, HAaXOIUThb IIYTH OIPENECIEHUS IOCTOBEPHOCTH IIOTYy4YEl
UMEIOIIMXCS 3HAHUHU U JTONOJIHUTEIIBHBIX KICTOYHUKOB

1.19

UCIIOJIb30BAaTh TMIPH  BBINIOJIHEHUU YyUYEOHBIX 3aJaHUA  HAYYHO-TIOMYJISPH)
COIEpKaHUsA, CIOPaBOYHBIE MaTepHalibl, pecypcbl ceTh WHTEpHET; BIalETh
TeKCTa, Mpeodpa3oBaHus HHPOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3laBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIEHUS HAa OCHOBE
HUCTOYHUKOB  (PU3UYECKOTO  COJEp)KaHUs, IMYONUYHO TMPEACTaBIATH |
MCCJICIOBATENIbCKON JIEATENIbHOCTH, TPU 3TOM TPAMOTHO HCIOJB30BaTh H3Y
M3Yy4aeMoro paszesna pU3UKU U COMPOBOXKAATH BBHICTYIUICHUE MTPE3ECHTALMEH C YT
CBEPCTHUKOB

1.21

IIPpU BBINIOJIHCHUU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (I)I/ISI/ILICCKI/IX mponecca
Trpynmne€ B COOTBETCTBHHM C IIOCTABJICHHBIMU 3adad4aMH, CJICIHUTHL 3a BBIII
KOPPECKTHPOBATE €r0o, aACKBATHO OLCHUBATH COOCTBEHHBIN BKJIaJd B JCATE.
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHe, MPOABJIAA TOTOBHOCTD pa3pCuiaTh KOH(bJ'II/Iﬁ




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COeP:KAHUSA
pasjena 3JIeMeHTa
®U3UKA U EE POJIb B [IO3HAHWU OKPYXXAIOILIETO MUPA
11 ®uszuka — Hayka o npupoje. SBnenus npuposl. Ousnueckue siBICHU
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
12 Ouznyeckue BenuyuHbl. M3Mepenne pusnvecknx BeanunH. Ounydec
n3MepeHuil. MexayHapoaHasi cucTemMa eIMHUIL
13 EcrecTBeHHOHayuyHBId METOJ| IO3HAaHUA: HAONIOAEHHME, IOCTaH
1 BBIJIBKCHHE TUIIOTE3, IKCIIEPUMEHT T10 TIPOBEPKE TUTIOTE3, OOBICHEHM
1.4 Onwucanue pU3MUECKUX SBICHUHN C TOMOIIBIO MOJIENICH
[IpakTuueckue pabOTHI:
#H##Par###l3Mepenne pacCTOSHHUIA.
###Par##13mepenrne o0bEMa JKUIKOCTH U TBEPIOTO TeNa.
1.5
###Par###Onpenenenue pa3MepoB MaJbIX TeEJl.
#H##Par###lI3Mepenne TeMmreparypbl TMPU TMOMOIIH  KHJIKOCTHOTC
TEeMIEPATypPhI
IMEPBOHAYAJIbHBIE CBEJJEHW S O CTPOEHUU BEIIIECTBA
21 #H##HPar###CTpoeHre BeIIecTBa: aTOMbl U MOJIEKYJIBI, MX pa3Mepr
JMCKPETHOE CTPOCHUE BEIECTBA
29 #H##Par### ]| prmokenne vactui BemecTBa. CBsi3b CKOPOCTH JBHKEHU
BbpoynoBckoe nBmxkenue, nuddy3us
2.3 B3anMopeiicTBre yacTHI] BEIIECTBA: MPUTSKEHUE U OTTAJTKUBAaHUE
2 ###Par### ArperaTHple  COCTOSHUSL ~ BEIIECTBA: CTPOEHUE Ta30B,
24 (kpucTauIMyecKkux) Ted. B3auMOCBsi3b MEXIy CBOWCTBAMHU Belle
COCTOSIHMSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue pabOTHI:
26 #H##Par###0OneHka quaMeTpa aToMa METOZIOM PSZIOB (C UCTIOb30BaHUE
#H##Par###OnbITH IO HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
#H##Par###OnbITH 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJIIPHOTO TIf
JIBOKEHUE U B3AMMOJIEMCTBHUE TEJI
3 3.1 Mexannueckoe 1BUkeHUE. PaBHOMEpHOE 1 HEPaBHOMEPHOE IBUKEHHE




###Par###CxopocTts. CpeiHsisi CKOPOCTh TP HEPABHOMEPHOM JIBUKEE

3.2
JIBUKCHHUSI
33 SBnenue uHepuuu. 3aKOH WHEPUUHU. B3aumonelcTBUEe Tell Kak IpE
' IBUKEHHS Tell. Macca Kak Mepa HHePTHOCTH Tella
3.4 #HHPar### ltotHocTs BemecTBa. CBsI3b IUIOTHOCTH C KOJIUYECTBOM 1
' BEIIIeCTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOICUCTBUS TeI
3.6 Cuna ynpyroctu u 3akoH ['yka. i3mMepeHue CHitbl ¢ TOMOIIBIO TUHAMO!
3.7 #HHPar###sIsnenue TsaroreHus u cwia TsokecTtd. Crila TSKECTH Ha )
' HesecomocTh
3.8 Cuna tpenus. TpeHue CKoJIbKEHUS U TpeHUe NoKos. TpeHue B mpupos
3.9 #H##Par###CnoxeHue cui, HallpaBJIEHHBIX 110 OAHOM npsAMoi. PaBHoae
[IpakTuueckue pabOTHI:
OmnpeneneHrne CKOPOCTH PABHOMEPHOTO JBMKCHUS (IIAPHKA B HKHUIKOC
aBTOMOOWIIA U Tak ganee). OnpenesieHne cpeHeil CKOPOCTH CKOJIBKE
3.10 HaKJIOHHOHM TJIOCKOCTH. OrmpesesieHne TUIOTHOCTH TBEPIOTO Teia. !
3aBUCHUMOCTh  pacTsDKeHUs (nedopManuu) TNPYKHUHBI OT  IpUJI
JEMOHCTPHUPYIOIINE 3aBUCUMOCTb CHIIBI TPEHHUS CKOJIBKEHUS OT
COTIPUKACAIOIIUXCS MOBEPXHOCTEN
311 dusndeckue SBICHUS B MPHUPOJC: MPUMEPHI JBUKCHHS C PA3TAYHBI
' HEXXHUBOW MPUPOJIC, ICUCTBHE CUITBI TPEHUS B IPUPO/JIE ¥ TEXHUKE
3.12 TexHuueckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKI

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

41 JaBnenue TBEpAOro Tena. CriocoObl yMEHBIICHUS U YBEIIMUEHUS JIABIIE

4.2 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJI€HHUs Ta3a 0T 00bEMa, TEMIIEpaTyphl

43 [lepenaya naBneHus TBEPABIMU TEJIaMU, KUAKOCTSIMU U ra3aMu. 3aKol
' MaIlMHbI

44 3aBHCUMOCTh JaBJIEHUS JKUIKOCTH OT INIyOWHBI. ['mapocraruuyeckuit
' cocyabl. ['uapaBanueckre MexaHU3MbI

45 Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpUYMHBI CyIIECTBOE
' 3emin. OnbiT Toppuyerni. 3aBUCUMOCTh aTMOC(HEPHOTO JIaBJIECHUS OT

4.6 Nzmepenue armochepHoro nasiaenus. [Ipubopsl U1t ”3BMEpEeHUs: aTMOC

47 JleficTBHE )KMIKOCTH M ra3a Ha IOrpYXEHHOE B HUX Te0. BeITankut
' 3akoH Apxumena

4.8 IInaBanue ten. Bo3nyxomnnasanue




[IpakTHyeckue paboOTHI:

HccnenoBanme 3aBHCUMOCTH Beca Tela B BOJIE OT 00BbEMaA MOTpyKEH!
OrmpezenieHne BBITAIKUBAIOIICH CHIIbI, JCUCTBYIOIIEH Ha Telo, |
4.9 IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIIBI, JEHCTBYIOLIEH Ha
Tena. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKHUBAIOIIEH CHJ
KHUJIKOCTH, OT 00bEMa NOrpyKEHHOH B JKUAKOCTh 4YacTH Tejla U
KoHcTpynpoBanue apeomeTpa WM KOHCTPYMPOBAHUE JIOAKHU U OIIPEE]

dusndyeckue SBICHUS B npupoac: BIIHMAHUC aTMOC(i)CpHOFO JaBJI¢

4.10
IJIaBaHUE PBIO

411 TexHUYeCKUEe YCTPONCTBA: COOOMIAIONIUECS COCYBI, YCTPOMCTBO BO]
' rpecc, MaHOMETp, OapoMeTp, BEICOTOMEP, MOPILIHEBOI HACOC, APEOMET]

PABOTA, MOIIIHOCTbB, DHEPT' A

51 Mexannueckas pabora
5.2 MexaHn4deckast MOILIHOCTD
5.3 [IpocTeie MexaHU3MBI: pbIyar, 0JI0K, HAKIOHHAs MIOCKOCTb. [IpaBuiio
5.4 [IpumeHneHnue mpaBuiia paBHOBECHS pblyara K 0JIOKy
55 «3omotoe mpaBuio» MexaHuku. KoadduimeHT moae3Horo IencT
' MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [loTeHumanpHas 3HEPTUU TeNa, HOJHATOrO HaJ 3eMIEn
5 5.7 Kunernueckas sneprus
5.8 [Tonnas mexaHnveckasi SJHEPrusl. 3aKOH U3MEHEHUSI U COXPAHEHUST MEX:
[IpakTuueckue padbOTHI:
59 #H##Par###Onpenenenue pabOThl CWIBI TPEHUST TPU PaBHOMED
' TOPU3OHTAIILHON TOBEPXHOCTH. VccnemoBanue yclIOBHII paBHOBECHS
HaKJIOHHOM TIOCKOCTU. M3yueHue 3aKoHa COXpAaHEHUS] MEXaHUYECKOM |
5.10 ®u3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIEC YEJIOBEKA
511 TexHuyeckue ycTpoiCcTBa: pbluar, MOJBMKHBIA M HEMOIABUKHBINA O
' MIPOCTHIE MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemMble 3j1eMeHTHI COIePKAHMS
pasjiena 3JIeMeHTa

6 TEIUIOBBIE ABJIEHU A




OCHOBHbBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpUU CTP

6.1 pa3Mepsbl MOJIEKYIL. OnpIThI, ITOATBEPKAAIOLINE
MOJICKYJISIPHOKUHETHIECKOW TEOPUH

6.2 Mopnenu TBEPAOrO, >KUIKOTO M Ta3z000pa3HOr0 COCTOSIHMM Bell
' amMopdHBIE Tena

6.3 OObsicHEeHHe CBOWMCTB Ta30B, JKHIAKOCTEH MW  TBEPIABIX Tel
' MOJIEKYJISIPHOKUHETUYECKOU TEOPUU

6.4 CMaunBaHuE U KaWUISPHBIE SIBICHUS

6.5 TennoBoe paciMpeHue u cxaThue

6.6 Temmnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBHKE!

6.7 Buyrpennss sueprus. CriocoObl H3MEHEHHS BHYTPECHHEH SHEPTHUU: T«
' paboThI

6.8 Buapl Terionepenaun: TemIONPOBOIHOCT, KOHBEKIIHS, U3TyUeHUE

6.9 KonunuecTBo TemioTel. Y aenpHas TEMIOEMKOCTh BELIECTBA

6.10 TemmooOMeH 1 TEMI0BOE paBHOBECHUE. Y PaBHEHHE TEIIJIOBOTO OalIaHC

6.11 [InaBneHue U OTBEpIEBaHNE KPUCTAIUTMYECKUX BEUIECTB. Y ACIbHAS T

6.12 [TapooGpazoBanue u kouaeHcaus. Mcnapenune. Kunenue. Y nenphas
' 3aBHUCHUMOCTD TEMITEPATyPhI KUTIEHUS OT aTMOC(HEPHOTO TaBJICHUS

6.13 BnaxxnocTs Bo3myxa

6.14 OHeprus TOIIMBA. Y IelbHasl TENJI0Ta CTOPAHUS

6.15 [Mpunnuns! paboTs! TernoBbix npurateneit KIIJ[ temnoBoro asurar
' 3aIuTa OKpY>Karolei cpesl

6.16 3aKOoH COXpaHEHUs U MPEBPAILCHHS YPHEPTUHU B TEIUIOBBIX IIpoIleccax




6.17

[IpakTuueckue paboOTHI:

#H##Par###OnBITB IO 0OHAPYKEHUIO IEHCTBHSI CHII MOJICKYJIIPHOTO 1
###Par###OnbITH 10 BHIPALLIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIU
###Par###OnbITH 10 HAOIOAEHUIO TEIVIOBOTO PACIIMPEHUS Ta30B,
###Par###OnpeneneHue naBIeHUs Bo3ayXa B OaJlJIOHE MITPHUIIA.
HHAPar###0nbIThI, JTEMOHCTPUPYIOIIUE 3aBUCUMOCTH JABJICHUS |
HarpeBaHus WIH OXJIXKICHUSI.

#H##Par###1IpoBepka THUNOTE3bl JUHEHHON 3aBUCUMOCTH JJIMHI
TEPMOMETPUUYECKOI TpyOKe OT TeMIlepaTyphl.
###Par###Ha0Ononenne u3MeHeHusT BHYTPEHHEW SHEpruM Teja B P
paboThl BHEITHUX CHII.

#H##Par###lccnenoBanue sBICHUS TEINIOOOMEHA MPU CMEITUBAHUU X
#H##Par###Onpenenenue KOJIMYECTBA TEIJIOTHI, IOJIYYEHHOIO B
HarpeTbiM METAUIMUYECKUM ITUITUHAPOM.

###Par##Onpenenenue yaeabHON TEMI0EMKOCTH BEIIECTBA.
#H##Par###ccnenoBanue mpoiecca UCIapeHus.
###Par###OnpeneneHue OTHOCUTEIHLHON BIQXKHOCTH BO3/1yXa.
###Par###Onpenenenue yaeabHON TEIJIOTHI IIABICHUS JIbJA.

6.18

®usnyeckue SBIEHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHUE I
MpHUpOJE, KPUCTAIUIBI B mpupoze, nznydenue CoiHIla, 3aMep3aHue
oOpa3oBaHH€e pOChI, TyMaHa, WHEsl, CHera.

6.19

TexHnuyeckue yCTpONCTBA: KallWJUIAPBL, MPUMEPHl HCIIOJIB30BAHHUS
TEPMOMETp, JaT4YUK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILIE
MICUXPOMETP, NapoBas TypOMHa, ABUraTeIb BHYTPEHHETO CTOPaHHUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpuzanus Ten. [[Ba posia aIeKTpUIECKUX 3apsiioB

79 BaumoneiictBue 3apspkeHHbIX Ten. 3akoH KysnoHa (3aBHCHMOC
' 3apsKEHHBIX TEJT OT BEJIMUMHBI 3apSI0B U PACCTOSTHUS MEKY TEeTIaMF

73 Onektpuueckoe mnoje. Hanpsyk€HHOCTh AIEKTPUUYECKOro  MOJIA.
' ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

74 Hocutenn snekTpuyueckux 3apsaoB. DJIEMEHTApHBIA SJIEKTPUUYECKE
' ITpOBOAHUKH | AUIJIEKTPUKH

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa

76 DJIEKTPUYECKUN TOK. Y CJIOBHUS CYIIECTBOBAHUS JIEKTPUUYECKOTO TOI

TOKa




JIelCcTBUSL 3NEKTPUUYECKOTrO TOKa (TEIJIOBOE, XMMHYECKOE, MAarHUTI

7.7
KHUJIKOCTSX U ra3ax
7.8 Onexrpuueckas nenb. Cuia Toka. DJIEKTpUIECKOe HalpsyKEHUE
7.9 ConpoTuBieHre NPOBOAHUKA. Y IeIIbHOE CONIPOTUBIIEHUE BELIECTBA
7.10 3akon OMa it yyacTKa Lenu
7.11 [TocnenoBarenbHOE U NapaieIbHOE COEAMHEHUE POBOAHUKOB
7.12 PaboTa 1 MOIIHOCTH AJIeKTprUecKoro Toka. 3akoH Jxoyis — Jlenna
7.13 DNEeKTpUYECKHUE IETH U MOTPEOUTENH SJICKTPUIECKON SHEPTHU B OBIT
7.14 [TocTostHHBIE MarHUTHL. B3anmo1elicTBHE MOCTOSSHHBIX MAarHUTOB
7.15 MarnuTHOe nosie. MaruutHoe noje 3eMJId U ero 3HauYeHHUe JJIs JKU3H
716 OnbiT Opcrena. MarHutHoe MoJie 3JIEKTPUYECKOTo Toka. [Ipmmc
' TEXHUKE
717 JlelicTBUE MAarHUTHOTO TOJs HAa NMPOBOAHUK C TOKOM. DJEKTPOJIB
' Vcnonb3oBaHue 37eKTpoIBUTaTENNel B TEXHUUECKUX YCTPOICTBAX U |
7.18 Oneitel Dapanes. SIBneHue 3eKTpOMarHUTHON MHAYKIUH. [IpaBuio
719 Onexrporereparop. CrocoObl MOJydyeHHUs] 3JEKTPUUYECKON 3Hej

BO300HOBJISIEMBIX HCTOYHHUKAX OHEpTIUuun




7.20

[IpakTuyeckue pabOTHI:

OnbITH IO HAOTIOACHUIO SJCKTPU3ALUH TEJ MHAYKIUEH U TIPH COTIPH
HccnenoBanue necTBUS AIEKTPUIECKOTO T10JI HAa IPOBOJHUKY U 1A
C6opka 1 mpoBepka paboThl AEKTPUUECKON LIEMH NOCTOSIHHOTO TOKa
W3mepenue u peryJmpoBaHue CUIbI TOKA.

W3mepenue u peryupoBaHue HAIIPSHKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYLIETO YE€PE3 PEZUCTOP, C
U HapsKEHUS Ha pe3ncTope.

OnpIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIEKTPUYECKOTO COIPOTI
JUIMHBI, IJIOLIAAH [TONEPEYHOro CEYEHUs U MaTepuaia.

[IpoBepka mnpaBwiia CIOXKEHUS HANPSKEHUW MPH  IOCIEHOBAT
pesucropos. IIpoBepka npasBuia i CUJbl TOKA IPU MAPaJLIENIbHC
Omnpenenenue paboThl JIEKTPUIECKOTO TOKA, UAYILETO Yepe3 pe3ucT
NIEKTPUYECKOr0 TOKa, BbIAEISAEMOW Ha pesuctope. MccienoBanu
UOYHOIEro 4Yepe3 JIaMIIOYKYy, OT HampsbkeHuss Ha Hed. Onpene
WccnenoBanne MarHMTHOIO B3aUMOJEWUCTBUS TOCTOSIHHBIX MarHu
10JI TOCTOSIHHBIX MAarHUTOB IPU MX OOBEIUHEHHM U pa3JIelICHU
ANEKTPUYECKOr0 TOKa HAa MarHUTHYIO CTpeiKy. ONbIThI, 1€MOHCTPH
B3aMMOJICHCTBUS KaTyIIKHM C TOKOM M MarHuTa OT CHJIbI TOKa U Ha
W3ydyeHue nelcTBUS MarHUTHOTO IOJIS Ha MPOBOAHMK ¢ TOKOM. Kc
pabotbl anextponsurarens. M3mepenue KIIJ[ snekrpoasurareinst
UCCIIEIOBAaHUIO SIBJICHMS JJIEKTPOMAarHUTHOM MHIYKIMM: HCCIIEN0BA
HaIpaBJICHUS UHAYKIIMOHHOTO TOKa

7.21

dusnyeckue SBICHUSI B MpUPOAC: IICKTPUICCKUC ABJICHUS B aTMOC(
OpraHu3MOB, MArHUTHOC IIOJIC 3CMJ'II/I, z[peﬁ(b IMMOJIFOCOB, POJIb MarH
3CMJ'Ie, MOJISIPHOC CUSAHUC

7.22

TexHuueckue  yCTpOMCTBAa:  BJIEKTPOCKON, aMIIEPMETpP,  BOJIb]
ANEKTPUYECKON PHEPIUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, Harpel
(mpuMepbl), NEKTpUYECKUE MPEIOXPAHUTENH, IEKTPOMATHUT, dJI€l
TOKa, T€HEPaTOp MOCTOSTHHOTO TOKa

9 KVIACC

Kon
pasnena

Kon
DJIEMEHTA

[TpoBepsieMble AIEMEHTHI COIEPKAHUS

MEXAHUWYECKUE ABJIEHUA

8.1

Mexanundeckoe aBrxeHue. MarepuanbHas Touka. Cucrema oTcuéra

8.2

OTHOCUTEIHLHOCTh MEXaHHISCKOTO JABHKCHU S




8.3

PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE

##HPar##HepaBHoMepHOE TIpsIMOIMHEIHOE ABMKeHUe. CpenHsas u

8.4 P HEPAaBHOMEPHOM JIBM)KEHUHU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIMHEHMHOE IBUKEHUE

8.6 #H#Par###CroboHoe anenue. OnbIThl [ anumes

8.7 H##HPar#H#PaBHOMepHOE IBUKEHHUE 1O OKpYXHOCTHU. Ilepuoa u yactc
yrioBasi CKopocTH. LleHTpocTpeMuTensHoe yCKOpeHue

8.8 ITepserit 3akon HproToHa

8.9 Bropoii 3akon HetoToHa

8.10 Tperuii 3akoH HeroTona

8.11 #A#Par#H##1 [puHIun cyneprno3uluu Cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ###Par#H##Cuna TpeHus: cuia TPEHHUS CKOJIBbKEHHUS, CHUJIa TPEHHSI TIOKO:

8.14 ##H#Par#H###Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOpEeHUE

8.15 JBmwxenue mnanet Bokpyr Comuna. [lepBas kocMuueckast ckopocth. H

8.16 PaBHOBecue MarepuanbHOi Touku. AOCOTIOTHO TBEPAOE TEIO

8.17 #H##Par###PaBHoBecue TBEPIOTO TeNla C 3aKPEIUIEHHON OCBHIO Bpallle
TSKECTH

8.18 Nmmynsce Tena. 3menenue ummyibca. IMImysnbsc cuitsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCa

8.20 #H#Par#t##PeakTUBHOE IBIDKEHUE

8.21 Mexanuyeckas paboTa U MOITHOCTh

8.22 Pabota cun TsKecTH, ypyrocTH, TpeHus. CBsi3b SHEPTUU U PabOTHI

8.23 [ToTenmmanpHas YHEPTUS TEJa, MOTHATOTO HAJ TOBEPXHOCTHIO 3eMITH

8.24 IToreHnnanbpHas SHEPrUs CXKATON MPYKUHBI

8.25 H##HPar##Kunetnueckas sHeprusi. TeopeMa 0 KWNHETUYECKOM dHEPTUU

8.26 HAHPar#H##3akoH coxpaHeHUS! MEXaHUYECKOU SHEPTUU




8.27

[TpakTrueckue pabOTHI:

OnpeneneHue cpeaHEl CKOPOCTU CKOJBKCHHS OpycKa WIIM JIBUXKCE
wiockoctd. OnpeneneHne yCKOPEeHUs: Tela IMpH PaBHOYCKOPEHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHO
CKOpOCTH.

[TpoBepka ruUMOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBW)KCHUU 0€3
OTHOCSTCS KaK PsiJl HEUETHBIX YHCEII, TO COOTBETCTBYIOIIHE IPOMEIKYTH
HccnenoBaHne 3aBUCHMOCTH CHJIbl TPEHUS CKOJIBKEHHSI OT CHIT
Onpenenenne kodpdummenta TpeHUs CKoubxkeHus. OnpenencH
Onpenenenne pabOTHl CHIIBI TPEHHSI MPH PABHOMEPHOM JIBUIKCHHI
noBepxHocTH. Ompesenenne pabOThl CHIIBI YIIPYTOCTH IPH TOIBEM
HEIIOABUKHOT'O U ITOABUXKXHOT'O OJIOKOB

8.28

®du3nyecKkue SIBICHUSI B nprupoac: NpUJIMBBI U OTJIWBBI, ABHXXCHUC II
PCAKTHUBHOC JABUXCHHC JKMBBIX OPTaHU3MOB

8.29

TexHu4eckue yCcTpouCcTBa: CIIUIOMETP, JATYMKHU ITOJIOKEHUS, PACCTOSH

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1 KonebarenbHoe nBukeHue. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHMI: TI¢
9.2 MaremMaTtnuecknii W TpYXKHHHBIM MaATHUKU. lIpeBpameHne osHe
' IIBUYKEHUHN

9.3 3aryxatomue Konedanus. BeiHyxieHHble konebanus. Pe3onanc
Mexannueckue BosiHbl. CBOMCTBa MEXaHUUECKUX BOJH. [IposonbHbIe ¥

9.4 BOJIHBI U CKOPOCTb €€ paclHpocTpaHEeHHs. MeXaHN4eCKHe BOJIHBI B T!
BOJIHBI

9.5 3Byk. ['pomKkocTh 1 BbIcOTa 3ByKa. OTpaxkeHue 3ByKa

9 9.6 WHudpa3Byk U ynbTpa3ByK

[TpakTiueckue paboThI:
OrnpesiesieHre 4acTOTHl U IEPHO/1a KOJIeOaH! MaTEMaTHIECKOTO MasiTE
Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KHHHOTO MasiTHUKA

9.7 UccnenoBanue 3aBUCUMOCTH TIepHo/ia KOIeOaHWA MOABEIICHHOTO K 1
HccnenoBanue 3aBUCUMOCTH TMepHoAa KOJEOAHUH MPYXKUHHOTO M
[TpoBepka HE3aBUCUMOCTH TiepuoJia KoyueOaHui rpysa, MOABEHICHHOT
XKECTKOCTH MPYKUHBL. MI3MepeHne ycKopeHus: CBOOOTHOTO TaleHHs

0.8 ®dusnyeckue SBICHUS B IPUPOJIE: BOCIPUATHE 3BYKOB JKUBOTHBIMH, 3€

' BOJIHBI, [lyHAMH, X0
9.9 TexHU4ecKue yCTpoucTBa: 3X0J0T, HCIIOIB30BaHHUE YIbTPa3ByKa B OBIT
SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI
10

10.1

DNEeKTpOMarHUTHOE MoJje. DIEKTPOMarHUTHbIE BOJHBL. CBOCTBA JIEK!




10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH

10.3 DJeKTpoMarHuTHas nmpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMC

10.4 [TpakTuueckue paboOThI:

' W3ydeHue CBOMCTB 3J€KTPOMArHUTHBIX BOJIH C TOMOIIbI0 MOOMIBHOTO

105 dusznyeckue SBICHUA B MPHUPOJAE: OMOIOTUYECKOE ICHCTBHE BHIUM

' PEHTT€HOBCKOTO U3TyYeHH
10.6 TexHUUeCKHe yCTPOUCTBA: HCIIOIB30BAHHUE JIEKTPOMArHUTHBIX BOJIH J1
CBETOBBIE ABJIEHUA

11.1 JlyueBas monens cBera. MicTouHuKY cBeTa

11.2 [IpsamosnHENHOE pacCIPOCTPAHEHUE CBETA

11.3 Otpaxxenue cera. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETa

11.4 [Ipenomnenue cBera. 3aKoH npesomieHus cBeta. [loHoe BHyTpeHHEe

11.5 JInnza. Xop nyyen B JIMH3E

11.6 OnTuueckas cucreMa goroanmnapara, MUKPOCKOIa U TEIeCKoIa

11.7 I'ma3 kak onruueckas cucreMa. bIIM30pyKOCTh 1 TallbHO30PKOCTh

118 Paznoxenue Oenoro ceera B cmekTp. OmbiTel HpioToHa. Croxel

' Jlucriepeust cBeTa
11 [TpakTiueckue paboThI:
##H#Par###ccnenoBanue 3aBUCUMOCTH yTiia OTPayKEHUsSI CBETOBOTO JTY
HHHPar###113yueHne XxapakTepuCcTUK H300paykeHHs TPEeIMeTa B TIIOCKC
##H#Par###ccnenoBanne 3aBUCUMOCTH yTila MPEIOMIICHUS CBETOBOT
IpaHMIIE «BO3YX — CTEKIION.

11.9 . .
H#H#HPar###1 lonyuenne n300paxeHU ¢ TOMOIIBIO0 COOMparOIEeH JINH3bI
#H#Par###OnpenencHne GoKyCHOro pacCTOSHUS U ONTHYECKOM CHIIBI ¢
HAH#Par#H##OnbBITH IO Pa3I0KEHUIO OEIOro CBETa B CIEKTP.
HA#Par###OMNBITEI 0 BOCHPUATHIO ILBETa HPEAMETOB IPU HX HA
bubTPHI

11.10 dusnueckue siBieHus B npupoje: 3armenus Connua u JIyHsl, 1iBeta
' atMocdepe (uBeT Heba, pedpakius, pagyra, MUPax)
11.11 TexHUUecKue yCTpoucTBa: OUYKH, IEPUCKOI, (hoToanmapar, ONTHUECKHUE
KBAHTOBEBLIE SABJIEHUA
12.1 OmnsiTel Pezepdopaa u muranerapHast Mozenb atroMa. Monens atoma boj
19 12.2 Ucnyckanue u noromnieHue cBerta atomoM. KBauTel. JInneluaTeie crier

12.3 PannoaktuBHOCTh. Anb(a, O6eTa- 1 raMMa-u3ITydeHUs

12.4 Crpoenue atomHoro sapa. HykinonHnas Moziens aToMHOro siipa. M3otor

12.5 PannoaktuBHBIC IpeBparieHus. [leproa moypacmnana aTOMHBIX s1Iep




12.6

SnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MACCOBOT'O UHCE

12.7 OHeprus cBs3U aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cuntesa u aenenus saep. Mcrounuku sHeprun CosiHIa U 3BE3

12.9 Snepnas sHepreruka. JleficTBre paiiOaKTUBHBIX U3JIy4YEHUHN Ha KUBBI
[TpakTyeckue paboTHI:

1210 Habiro1eHue CIUIOMHBIX U JIMHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

' HccnenoBanue TPEKOB: U3MEPEHUE SHEPTUU YACTHULIBIIIO TOPMOZHOMY I

W3mepenue paanoakTuBHOTO (hoHa
dusnueckue SBICHUS B MNPUPOJE: ECTECTBEHHBIN pPaJUOAKTUBHBIN

12.11 PaIMOaKTUBHOE H3JIYyYCHHE NPUPOJHBIX MUHEPAJIOB, ACHCTBHUE pall
OpraHu3M 4eJoBeKa

12.12 TexHu4eckue ycTpolcTBa: CIEKTPOCKOI, MHANBUAYAIBHBIA JO3UMETD,




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

Koa nmpoBepsAeMoro HpOBepﬂeMme Tpeﬁ()BaHI/Iﬂ K IIPEAMETHBIM pe3yjabTaTaM 0a30BOro YpPOBH
Tpeﬁ()BaHl/Iﬂ 06pa3OBaTean0ﬁ nporpaMmmbsl OCHOBHOTI'O 06]1161"0 06pa30BaHI/Iﬂ Ha OCHOB¢(

[Tonnmanue ponu ¢GU3MKM B HAYYHOM KapTHHE MHpa; CHOPMHUPOBAHHOCTH
3aKOHOMEPHOM CBSI3M W II03HABAEMOCTU SIBJICHUN MNPUPOABI, O POJIH 3}
cuctemMoo0pasyroniei poiu GU3NKU B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKHU
(bu3nyeCKUX 3HaHUN U UX POJIH B LIEIOCTHON €CTECTBEHHOHAYYHOUW KapTHHE M
3apyO0eKHBIX YICHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OK
TEXHUKH U TEXHOJIOTHM

3HaHus O BUJAX MaTepuu (BEIECTBO U TOJE), O ABMIKEHUHM KaK CIIOCO0e ¢
aTOMHO-MOJIEKYJISIPHOW TEOpUM CTPOCHMS BEILECTBA, O (PU3UUECKOH CyI
(MEeXaHWYEeCKHX, TEIUIOBBIX, HJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE Pa3ily
UX XapaKTEPHBIX CBOICTB U Ha OCHOBE OINBITOB, JEMOHCTPUPYIOLIUX JaHHOE ¢
pacrio3HaBaTh IpOSIBICHHE M3YYEHHBIX (U3MYECKUX SBJICHUH B OKpyXka
CYILECTBEHHBIE CBOMCTBA (IPU3HAKH)

Brnanenue ocHoBaMM MOHSATUHHOIO anmapara U CUMBOJIMYECKOTO sI3bIKa (pU3H
3 pelieHus: y4eOHBIX 3aJlad; YMEHHME XapaKTepH30BaTh CBOICTBa Ten, (uU3Mye
UCTONB3Ys PyHIaMEHTAJIbHBIE U SMIUPUUYECKUE 3aKOHbI

4 YMeHre onmmceIBaTh HN3YUCHHBIC CBOMCTBA TEII B (1)I/ISI/I‘I€CKI/IC SABJICHUS, UCITIOJIBS

Brnagenne ocHOBaMM METOJIOB HAy4YHOTO IMO3HAHHS C y4ETOM COOJIOAEHUS
HaOJ01eHne PU3NYECKUX SIBJICHU!

YMEHHUE CaMOCTOATEIBHO COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY U3 TaHHO
MHCTPYKIIUH, ONKCHIBATh XOJ OMbITAa U 3aIUCHIBATh €r0 Pe3yJbTaThl, HOpMyITHf
IPOBE/IEHUE MPSIMbBIX M KOCBEHHBIX M3MEPEHUH (PU3MUYECKMX BETUYMH: YMEH!
CaMOCTOSITENIFHO COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY I0 MHCTPYK
BEJIMYMHBI W aHAJIM3UPOBATH MOJYYCHHBIC PE3YNbTaThl C YUETOM 3a/JlaHHOM
WU3MEPEHHI;

NPOBEICHUE  HECIOXKHBIX  OKCIIEPHUMEHTAIBHBIX  HCCICAOBAaHHWH,  C
IKCTIEPUMEHTAIBHYIO YCTAHOBKY W TIPOBOJHMTH MCCIIEIOBAaHHE TI0 MHCTPYKIINH
3aBUCUMOCTH (PM3UYECKUX BETUYMH B BUJE TaOIUI] U TPa(UKOB, yUUTHIBATD I
0 pe3yNbTaTaM UCCIIe0BAaHU

[TonnMaHue XxapakTepHBIX CBOMCTB (PU3UYECKUX MojIeliel (MaTepraibHas TOYR
6 MOJIEJIM CTPOEHHS Tra3oB, KHUAKOCTEH M TBEPABIX TeN, IJIAHETapHAas MOJEIb
ATOMHOTO 5/Ipa) U YMEHHE IPUMEHSATH UX I O0BSICHEHUS (PU3UUECKUX MPOIIEC




VYMeHne OOBSICHATh (HU3MYECKHE MPOLECCHl M CBOWCTBA TEJN, B TOM YHCII
NPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBIATH MPUYHI
CTpOUTh OOBSICHEHHWE C ONOpPOW Ha HM3y4YCHHbIE CBOMCTBA (DPU3MUECKUX SIBI
3aKOHOMEPHOCTHU U MOJAEIH

YMenue pemarh pacdyéTHpie 3amaud (Ha 0aze 2 — 3 ypaBHEHHWIA), HCIIOJ]
CBA3BIBAIOIIINC (1)I/ISI/I‘ICCKI/IG BCJIMYMHBI, B YaCTHOCTH, 3allMCBIBATH KPATKOC
HEJOCTAloUINe JaHHbIE, BIOUpAaTh 3aKOHBI U (OpPMYyNbl, HEOOXOIUMBIE IS
CIIPaBOYHBIC JAaHHBIE, MPOBOJUTH paCUY€Thl MU OIEHUBATh PEATHCTUYHOC
bu3nYecKoil BENTUYHMHBI; YMEHHUE OMpPENesTh Pa3MEpPHOCTh (U3UYECKOU B
pEIIeHUH 3aa4n

YMmenune XapaKTCPU30BaTh IMPUHIUIIBL I[GflCTBH)I TCXHUYCCKUX yCTpOﬁCTB, B TOI
U IIPOMBINIJICHHBIX TCXHOJOIHYCCKUX IIPOLCCCOB IIO0 HX OIMCAHHIO, HCIIO
(1)I/ISI/I‘ICCKI/IX SIBJICHUM U HCO6XOI[I/IMLIC (I)I/I3I/I‘ISCKI/IG 3aKOHOMCPHOCTH

10

YMeHre HCIOoJIb30BaTh 3HAHHUSA O q)HSI/I‘ICCKI/IX SIBJICHUAX B HOBCGIIHGBHOi
0e30macHOCTH MPH OOpPAIICHUU C OBITOBHIMH TMPUOOPAMU W TEXHHUYECKHUMHU
30POBbSI M COOJIOAEHHUS HOPM DOKOJOTHMYECKOTO IIOBEJCHUS B OKPYXK:
H€O6XOI[I/IMOCTI/I IMPUMCHCHU A )IOCTI/I)KCHI/II\/JI (1)I/I3I/IKI/I n TEXHOJIOI]
HPUPOONOIB30BAHUS

11

OnbIT moucka, npeoOpa3oBaHUs M MpeacTaBieHus uHpopMmauuu ¢u
UCMOJIb30BaHUEM HH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN; YMEHHE
MOJYyYeHHOM HH(OpPMAIMM Ha OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEI
UCTIOJIB30BaTh TIPW BBHIMOJIHEHHH YYEOHBIX 3aJaHWil HAayYHO-TIOMYJISPHYIO
COJIepKaHus, CIPABOYHBIE MaTepHallbl, pecypchl ceth HHTepHeT; By
npeoOpa3oBaHrs UHPOPMAIMKM U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYT'YIO; YME:
MUCHMEHHBIC M YCTHBIE COOOIIICHNS HAa OCHOBE MH(POPMAIINHU U3 HECKOIBKUX HC




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

Kon

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

1 MEXAHWYECKUE ABJIEHUA
1.1 Mexauunueckoe JOBUXXCHHC. MaTepI/IaHBHaﬂ Touka. CucreMa orcuéra. OTHOCUTEILHOCTD JBH K¢
12 PaBHOMepHOE 1 HepaBHOMEpHOE BUkKEHHUE. CpeaHsis ckopocTb. PopMmyra s BEIUUCIECHHUS C]
PaBHOMCpHOG HpﬁMOHHHCﬁHOG JOBUXCHHUC. BaBI/ICI/IMOCTL KOOpI[I/IHaTBI TClla OT BpeM(
Hp?[MOJ'II/IHef/'IHOFO JOBUXKCHUSA:
1.3 xX(1)=x,+vt
Fpa(l)I/IKI/I 3aBUCHUMOCTH OT BPEMCHU IJIs ITPOCKIUHN CKOPOCTH, ITPOCKIUHN NCPEMCILCHU, ITYTH,
Hp?[MOJ'II/IHef/'IHOM JBUXKXCHUUN
3aBHUCUMOCTD KOOpAUWHATHI TCJIa OT BpEMCHHU B CIIy4a€ paBHOYCKOPCHHOI'O HpHMOHHHeﬁHOFO pit
£
Sy(f) =V, *+a* =
-
@opMynbl  IA  IPOCKLUUU IEPEMEIIECHMS, IPOEKIHH CKOPOCTH UM TPOEKIUH YCKOf
HpHMOHHHCﬁHOM JABUKCHUN
FE
14 'STG):UO_T '?‘+fn‘1_ 'E"
U_\'('f) =Upy T4, Z,
a.(f)=canst,
Ulr‘ - l""1.'1" :2{":{51
I'paduku 3aBUCUMOCTH OT BpPEMEHU JJIsl MPOEKIMHU YCKOPEHUs, IPOEKLUU CKOPOCTH, MPOEKI
IIPY PABHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUKEHUN
CBobogHoe manenue. @opMysbl, OMUCHIBAIOIINE CBOOOTHOE MaJIEHUE Tela MO BEPTUKAIH (J
1.5 OTHOCHUTCIIBHO MTOBEPXHOCTU 3CMJ'II/I). Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPECMCHU JIA IMPOCKIHUU YCI
KOOPAWHATEI ITpU CBO6OI[HOM MaaCHUU TCJia IO BEPTUKAIIN
CKOpOCTL PAaBHOMCPHOI'O ABWKCHUS TEJIA IO OKPYKHOCTH. HaHpaBHeHI/IC CKOpPOCTH.
dopmyna 17151 BBIYUCICHUS CKOPOCTH Uepe3 painyCc OKPY>KHOCTH U MEPUOJT OOpaIleHus:
L= iR
T
16 LlenTpocTpemutensHoe yckopeHue. HampaBieHue LEHTPOCTPEMUTEILHOIO YCKOPEHHS.
YCKOPEHUSI:
2
_w
“ R

®opmyia, cBsI3bIBaIOIIAsl EPUOJT U YACTOTY OOpaeHHUS:




V=

M| =

Macca. ITnorHocts Bemectsa. @opmyra i BBIYUCICHUS IUIOTHOCTH:

_m

1.7 4
1.8 Cuna — BektopHas pusnueckas BenuurHa. CloxxeHue CHil
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroTOHa
Bropoii 3akon HerotoHa:
1.10 F=m-a
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHUS Tejla U BEKTOpa CHUJIbI, IEUCTBYIOIIEH HA TEJIO0
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
1.11 Fy g=-Fi,
Tpenue nokost U TpeHUe CKOMbXeHUs. @opMyiia sl BBIUUCIECHUS MOAYJISl CUJIbI TPEHUS CKOJIE
F_=u-N
1.12 = H
Hedbopmarus Tena. Yrpyrue u Heynpyrue neopmanuu. 3aKoH yrnpyroi aedopmanuu (3aKoH
BcemupHoe Tarorenue. 3aKk0H BCEMUPHOTO TATOTEHHUS:
My -1,
F=G- 12
1.14 R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO TaIeHHS.
dopmyna IS BBIYUCICHUS CUITBI TSHKECTH BOM3H MoBepXHOCTH 3emuu: F = mg.
JBrxenue rmnanet Bokpyr Connua. [lepBas kocMuueckast ckopocts. HeBecoMOCTh U meperpys
Nmnynbe Tena — BeKTopHas pu3nyecKkas BeJIUYUHa.
1.15 D=mo
Nmnynsc cucremsl tein. M3menenue umnyinsca. IMImynsc cuiibl
3aKOH COXpaHEHUs UMITYJIbCa JJIs 3AMKHYTON CUCTEMBI TEIl:
1.16

p=nyly +imy U, =const




PeakTuBHOE NBUKEHUE

1.17

Mexanunueckast pabora. @opmyna s BBIYUCICHUS PAOOTHI CHIIBL:

A=Fsoosc

Mexannueckasi MOIITHOCTD:

nv=4
I

1.18

Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. q)OpMy.Ha JJIA BBIYHUCJIICHU A KHHETHYECKOM OHEPTIUY

Hﬂ.’)z
By

Teopema o kuHeTH4eckoi aHeprun. @opmyna sl BBIYUCICHUS TOTSHIIMATBbHOM YHEPTUH TEa

HaJ 3eMIEH:

E,= mgh

1.19

Mexanuyeckas dJHEeprus:
E=E;.+E P

3aKOH COXpaHEeHUs1 MexaHuueckoi sHepruu. Gopmyrna A 3aKOHa COXPaHEHHsI MEXaHUYECKO!
TpeHus: E = const.
[IpeBpamieHre MEXaHUIECKOM SHEPTHH IPU HATUYUHU CHITBI TPEHHSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Ppruar. Moment cuier; M - Fl.
YcnoBue paBHOBeCHs phlyara:

M +M, +..=0
[ToxasmxubIN 1 HeOABIKHBIN O6510KU. KITJ[ mpocThIx MexaHH3MOB,

n= Anonesmas
A—aarpaqe:ﬂm A

1.21

JlaBneHue TBEPAOrO Tena.
@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOTO Tena:

_F
Pm5
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPHU KHUIKOCTH:




p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3axoH Apxumena. @opmyia Ui onpeaeneHrs BbITAIKUBAIOLIEH CHIbl, IEUCTBYIOLIEH Ha TEIIC
ras:

Fam =PEV

VYcnosue ninaBanus Tena. [lnaBanue CYAO0B H BO3AYXOILIAaBAHUC

1.24

Mexanuueckue KojeOaHUs. AMIUIMTYJA, MEPUOJ W dacToTa KojeOanuii. dopmyia, CBsl
KOJICOaHUI:

1.25

MatemaTtuueckuii U Ipy>KUHHBIN MasTHUKH. [IpeBpalieHne sneprun npu KoiaedaTeIbHOM JBU

1.26

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

1.27

MexaHU4eCcKHe BOJIHEIL. HponoanHe H IIOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI 1 CKOPOCTB pacCIIp(
Ah=v-T

1.28

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

1.29

Ipaxmuueckue pabomol

N3mepenue cpenHeli IUIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIBL;, KECTKOCTU MPYKUHBI; K03(
paboThI CUIIBI TPEHUS, CUITBI YIIPYTOCTH; CPEAHEN CKOPOCTH IBHKEHHs OpycKa MO HAKIOHHO]
IIpHu ABUKCHUU I10 HaKJIOHHOU IIJIOCKOCTH; YaCTOThI U IICPUOIa KoJe0aHni MaTEMaTHYECKOT(
KoJ1e0aHui IPY>KMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIOIIETO Ha pblyar; paboThl CHUIIBI
MTOMOIIBIO0 HEMOJBMUKHOTO OJI0Ka; pabOThI CHIIBI YIIPYTOCTH IIPU MOABEME TPy3a ¢ TOMOUIBIO 1
HccnenoBanue 3aBUCHMOCTH apXUMEIOBOM CHIIBI OT O0BEMA MOTPYXKEHHON YaCTH TeJI
HE3aBHMCHUMOCTH BBITAIKMBAIOIIEH CHIIBI OT MAacChl T€Ja; CUJIbl TPEHUSI CKOJIBKEHUS OT CHIIBI H
MOBEPXHOCTHU; CHJIBI YIPYTOCTH, BOSHHKAIOIIEH B MPYKUHE, OT CTETIEHU JAeQopMaIiu MpyxKI
HaKJIOHA HAMpaBJIAIONIeH; mepuoaa (4acToThl) KoJeOaHWH HUTSHOTO MasTHUKA OT JUIHI
MPY’KUHHOTO MAasiTHUKa OT Macchl rpy3a M >KECTKOCTH MNPYKHUHBI, HCCIEJOBAHUE HE3aB
HUTAHOI'O MassTHUKA OT MAaCCBI I'py3a. HpOBepKa YCJI0BUSA PaAaBHOBCCHUS pblUara

1.30

Qu3zuueckue s61eHUs 8 Npupooe: TIPUMEPHI TBIKEHUS C PA3TUYHBIMU CKOPOCTSIMH B JKUBOMH
CWJIBI TPEHMsI B MPUPOJE U TEXHUKE, MPHIMBBI U OTJIMBBI, IBHKEHUE Tu1aHeT COHEYHOH ¢
KUBBIX OPraHM3MOB, pblUard B Telleé YEJIOBEKa, BIUSHUE aTMOC(PEPHOTO MABJICHHS HA XKV
BOCHPUATHE 3BYKOB KHUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMHUECKHUE BOJIHBI, IIyHAMH, 3XO




Texnuueckue ycmpoﬁcmea.‘ CIIUAOMCTP, JATUYUKU ITOJIOXKCHUA, PpaCCTOAHNUA U YCKOPCHU, TUH:
pblyar, HO,Z[BI/I}KHBII\/'I n HCHO,I[BI/I)KHHI‘/'I 6J'IOKI/I, HaKJIOHHAas IIJIOCKOCTb, IIPOCTBIC MCXAaHHU3MbI B

1.31
YCTPOHCTBO BOAOIPOBOJIA, THAPABIMUYECKUI IIpecc, MaHOMETp, OapoMeTp, BBICOTOMEP, HOPILI]
HCIOJIb30BAHUE YIIBTPA3BYKA B OBITY M TEXHUKE
2 TEIUJIOBBIE ABJIEHUA
21 OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHMsI BewiecTBa. M
' ra3000pa3HOro cocTosHUM BemecTBa. Kpucramumueckue u amopgHbIe Tea
2.2 JiBrrkeHue yactull BeuecTsa. CBsA3b CKOPOCTH ABMKEHMSI YacTUI] C TeMIiepaTypoil. BpoyHoBcr
2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxarue
2.5 TennoBoe paBHOBECHE
2.6 Buytpennss sHeprusi. Pabota u teronepenadya Kak criocoObl K3MEHEHUS! BHYTPEHHEN SHEPTH
2.7 Bunsl Tenonepenaun: TeI0NPOBOIHOCTb, KOHBEKIUS, U3TydeHHE
HarpeBanue u oxnaxaenue tea. KonuuectBo TemnoTsl. Y aenbHas TeI0EMKOCTb:
2.8 » Y
Q=cmlt,—1)
3aKOH COXpaHEHMsI SHEPTUHU B TEIIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOIO OajlaHca:
2.9
Q1 _Qz +..=0
510 Hcnapenne n koHaeHcanus. V3MeHeHne BHYTPEHHEN SHEPTUU B MPOLECCE UCIIAPEHUS U KOF
' VY nenbHas Temiora mapoodpasosanus: L = Q/m
2.11 BraxxnocTs Bo3yxa
[InaBnenue u kpucraymszanus. M3mMeHeHne BHYTpEeHHEH SHEpruM MpH IUIABJICHUHU U KPHUC]
TUTaBJICHUS:
2.12 0
A==
m
2.13 BHyTpeHHsIst SHepTHsl cropaHus TOIUIMBA. Y IeNibHast TeIJI0Ta CropaHus Toruea: g = Q/m
2.14 [Tpununs! paboTs! TemoBbix Apurateneit. KI1/1 reruioBoro apuratens
IIpakmuyeckue pabomul
N3mepenue yneabHOW TEMIOEMKOCTH METAINIMYECKOrO LMJIMHAPA; KOJIUYECTBA TEIJIOTHI, T
515 TemrepaTrypbl (UKCHPOBaHHOW MacChl, B KOTOPYIO OIYIIEH HArpeThlil HWIHHID; KOJTUIEeCTBA
' [WIMHAPOM, TIOCIIE OITYyCKaHWsI €ro B BOAY KOMHATHOH TeMIepaTypbl; OTHOCHTEIHHOH |
TEIUTOTHI TUIaBJICHHs Jibaa. MccnenoBanne n3MeHEHUsT TeMIIepaTyphbl BOJBI TIPH Pa3IMYHBIX Vi
IIPU CMEIIMBAaHUU XOJIOJHOM U TOpsAYei BOJBI; ITpoIiecca UCTIapeHus
516 DQusuueckue A61eHUs 8 Npupooe: TIOBEPXHOCTHOE HATSDKEHHE M KalWUISPHBIC SBICHHS B II

nznydenne CoiHIla, 3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl; 00pa30BaHKUE POCHI, TyMaHa, HHE




Texnuueckue ycmpoticmea: KalWJUIAPbl, IPUMEPHl HCIOIb30BAaHUS KPHUCTAJUIOB, KU

2.17 TeMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHHUs JOMOB, TUIPOMETPBI, IICUXPOMETpP, HapoBasi Ty
CropaHusl
3 SJIEKTPOMATHUTHBIE SIBJIEHU A
3.1 Onexrpuzanus Ten. J[Ba BUaa 3JIeKTpUUECKUX 3apsi/iOoB
3.2 B3aumoneiicTBue 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aK0H COXpaHEHHSI SJCKTPUUECKOTO 3apsiia
3.4 Onexrpudeckoe mnozie. Hampsok€HHOCTh anekTpuyeckoro mnousid. [IpuHuun cyneprnosuiy
' KayeCTBEHHOM YPOBHE)
3.5 Hocurenu snextpudeckux 3apsaaoB. JefcTBHE 2JIEKTPUUECKOTO MO Ha AJIEKTPUUECKUE 3apsi]
36 [TocTosiHHbIM nekTpryeckuil Tok. JleiicTBus anekTpuyeckoro Toka. Cuna toka. Hanpsxenue.
' I =qg/t,U=A/
37 DJNEeKTPUYECKOE CONPOTUBIIEHUE. Y AETbHOE SJEKTPUUECKOE CONPOTUBIICHUE!
' R=pl/S
3.8 3akon Oma st yuactka snekTpudeckoi memu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [TapannensHoe coelMHEHNE IPOBOHUKOB PABHOTO COMPOTUBIICHHUS:
U=UsI=I+I;R=2.
2 2 P
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB
3.10 PaGota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenna:
3.11 2
O=I"-R-t
3.12 OmneiT OpcTena. MarHuTHOE MOJIE NPSIMOTO MPOBOJAHUKA ¢ TOKOM. JINHUM MarHUTHON MHAYKIIK
3.13 MarauTHoe 1ose MOCTOSHHOTO MarHuTa. BzaumMoeiicTBUE MOCTOSIHHBIX MarHUTOB
3.14 JlelicTBrEe MarHUTHOT'O TOJISl HA IPOBOJHUK C TOKOM
3.15 Omnertel @apanes. SABnenne aneKTpoMarinTHON HHAYKIMK. [IpaBuio Jlenna
IIpaxmuueckue pabomol
N3mepenue 31eKTpUUecKOro COIPOTUBIIEHUS PE3UCTOPA; MOIIHOCTH JIEKTPUUECKOTO TOKA; Pa
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, BO3HUKAIOIIETO B IMPOBOJHUKE (PE3UCTOPHI, JTAMIIOY
3.16 IIPOBOJHMKA; 3aBUCHUMOCTH CONPOTHUBIIEHHS OT JUIMHBI IIPOBOJHMKA, IUIOIIAIU €ro IOIE]

COMPOTHUBIICHUS.
[IpoBepka mpaBuia I 3JIEKTPUUECKOTO HAIIPSHKEHUSI IPU TTOCIIE0BATEILHOM COSIMHEHUU I
ANEKTPUYECKOTO TOKA MIPU MapajliieIbHOM COEAMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA




Dusuueckue s61eHUs 8 npupode.‘ QJICKTPHUYCCKUC ABJICHUA B aTMOC(bepe, QJICKTPHUYCCTBO XUBb

317 3emiH, Apeiid moiocoB, poiab MArHUTHOTO TOJIS JUIS KU3HHU HA 3eMile, TTOJIIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3JIEKTPOCKON, aMIepMETp, BOJBTMETP, peocTaT, CYETY
3.18 AJICKTPOOCBETUTEIIbHBIE TMPUOOPHI, HarpeBaTENbHBIC AJICKTPOIPUOOPHI  (IIPUMEPHI), It
AJIEKTPOMATHUT, AIEKTPOABUTATEIh TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKa
3.19 DnexTpoMarauTHbIe BOJHBI. [1IKkana 3JeKTpOMarHUTHBIX BOJIH
3.20 JlydeBast Mmojienb cBeta. [IpsMorHEHOE pacpoCTpaHEHUE CBETa
3.21 3akoH oTpaxkeHus cBeta. [1mockoe 3epkaino
3.22 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jlucniepcust cBera
3.24 JIunza. Xop nydeii B tunze. ®okycHoe paccTosiHue JTuH3bl. OnTryeckas cuia juu3el: D = 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuoopsl
Ipaxmuueckue pabomul
###Par###113mepeHrne ONTUYECKOM CUIIBI coOMparomieil JUH3bI, (POKYCHOTO pacCTOSIHUS cOC
paBEHCTBA Pa3MEpOB MpeaMeTa U H300paKeHHUs, KOTIa IPSIMET PACIIONIOKEH B IBOMHOM (ol
3.26 CTEKJIa.
###Par####ccnenoBanne CBOWCTBa M300paKCHHS, TIOJYYEHHOTO C TIOMOIIBIO COOHMpArOIICH
pacCTOSIHUS ABYX CIIOKEHHBIX JIMH3; 3aBUCIMOCTH yTJIa TIPEIIOMIICHHUS] CBETOBOTO JIyda OT YTJIE
CTEKIIO»
397 Qusuueckue aereHus 8 npupoode: 3atMeHns ConHna u JIyHBI, 1[BETa TeN, ONTUYECKHUE SBII
' pedpakius, pagyra, MUpax)
3.28 Texnuueckue ycmpoticmea. O4KH, IEPUCKOII, poToaNnapaT, ONTUYECKHE CBETOBOIbI
4 KBAHTOBGBGIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMma-u3nydeHus. Peakiuu anbda-u 6era-pacnaga
4.2 OmnsiTel Pe3epdopaa mo paccesauro anbda-yactuil. [Inanerapuas moaens atroma
4.3 CocraB atromHoro sipa. M3oTomns
4.4 [lepron monypacmnaga aTOMHBIX siTEp
4.5 SInepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
46 Dusuueckue s6leHUs 6 Npupooe: €CTECTBEHHBIH PATMOAKTUBHBIA (OH, KOCMHYECKHE Iy
' MPUPOTHBIX MUHEPAJIOB, IEHCTBUE PAJMOAKTHBHBIX W3TYYCHUH Ha OPTaHN3M YeIOBeKa
4.7 Texnuueckue ycmpoticmea. CIEeKTPOCKOII, MHIUBUAYabHBIN 103UMETp, kKamepa Buibcona, s




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

1. YueOHuk. Pusuka. 7 kiacc. [lepoimkua A.B., MBanosa E.B.
2. Yuebnuk. ®usuka. 8 knacc. [lepoimkux A.B., UBanoga E.B.

3.Yuebnuk. ®usuka. 9 knacc. [lepoimkun A.B., I'ytHuk E.M.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

1. [leppiikun A.B., BaHoBa E.B. «®u3ukay»: yueOHUK J71s1
06111e00pa30oBaTesIbHBIX yUpeXkJieHu. 5-oe uznanve. Mocksa. Jlpoda, 2020 r.

2. Jlykammmik B.U., Banosa E.B. Coopnuk 3asay4 st 7 - 9 knaccos. - M.:
[IpocBemienue,

3. Mapon A.E. ®u3uka: quiakTHueckue Matepuaisl Jijis 7 kiacca. - M.: JIpoda,
2021 .

4. Kupuk JI.A. CamocTosTesTbHBIE M KOHTPOJIbHBIE paboThl. M.: Mnekca, 2021 r.
5. Mapon A.E., Mapos E.A. KonTposnbHble TeCTbl 110 pu3uke. —M.;

ITpocBemienue, 2020

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET



Caitr http://fipi.ru
Carr http://ru.wikipedia.org
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