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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
COCTaBJICHa Ha OCHOBE MOJOKEHMM M TpeOOBaHUW K pe3yibTaTaM OCBOCHHS Ha
yIIIy0JIEHHOM YPOBHE OCHOBHOM 00pa30BaTENIbHOM MPOrpaMMBbl, MPEICTABICHHBIX
B ®I'OC 000, a Takxke ¢ yuétoM (penepanbHOI pabodeld MporpaMMbl BOCITUTAHUS
u Konnenuu npenoaBanus yueoHoro npeamera «duzukay.

Copepxanue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YAOBIETBOPEHHE
MOBBIIIEHHBIX 3aMPOCOB O0yYarOUIUMXCs, CTpeMsIIuxcs K Oojee ri1yOoKomy
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (OPMHUPOBAHUE E€CTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydamomuxci. B mporpamme 1o (u3uKe  yUUTHIBAIOTCS
BO3MOXKHOCTH Yy4ueOHOro mpemMera B peanusanuu TtpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pPe3yJibTaTaM OOy4EHHs, a TAaKKe
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma mo gu3uke ycTaHaBIMBAET pacupeneieHne y4eOHOro MaTepuana
1o rojaM o0ydeHus (IO Kjaccam), MpejyiaraeT IPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUSl MPEIMETHOTO COJIEpP>KaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHM 00yJarouXCsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa ¢ LENbIO OKa3aHUS METOJUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO Y4EOHOMY TIPEIMETY .

®du3zrka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUeOHBIX
MpPEAMETOB, MOCKOJbKY (U3MYECKUE 3aKOHBI JieKaT B OCHOBE IMPOIECCOB U
SBJICHUN, W3yYaeMbIX XHUMHEH, OHoJIoTHeH, acTpoHOMUEW U (U3NUYECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KapTHUHYy MHDa,
MPENIOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUA, TO €CTh CIIOC00Aa MOTYUYEHUs JOCTOBEPHBIX 3HAHUHN O MUpE.

OpHa W3 THaBHBIX 3a/lay (PU3MYECKOro 0O0pa3oBaHUsl B CTPYKType OOIIETro
o0pa3oBaHus COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTU U
UHTepeca K HayKe y 00y4Jaronuxcs.

N3yuenne ¢u3ukun Ha yrIyOJIEHHOM YpPOBHE TMPEIINONIaracT YBEPEHHOE
BJIaJICHUE CJIe Iy IOIUMU KOMITETEHTHOCTSIMU, XapaKTepU3yOUUMHU
€CTECTBEHHOHAYYHYIO TPAaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHUS,

MHTEPIPETUPOBATh JIAHHBIE M HCIIOJIb30BaTh HAyYHBIE JOKa3aTEIbCTBA IS
MOJIyYEHHUS BHIBOJOB.

[enmn wusyueHuss (U3UKK HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenenbl B KoHuenmuu mnpenojaBaHusi ydyeOHOro mnpeamera «dusnka» B
oOpa3oBareibHBIX opraHuzauusx Poccuiickoii @enepaunu, peamu3yrOMIHUX



OCHOBHBIE  00I11€00pa30BaTEebHbIE MPOrPAMMBI, YTBEPXKIEHHOM pEHIEHUEM
Komnerun MunucrepcTBa npocsenienus Poccuiickoit @eneparuu (IpoToKoa ot 3
nexadps 2019 r. Ne [1K-4BH).

[enun uzydenust Gpu3nku Ha yriayOiaEHHOM ypPOBHE:

pa3BUTHE WHTEpPEca W CTPEMJICHUSI OOYYarOIIUXCS K HAyYHOMY H3YUYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJI€ TMO3HAHUs M (PopMHUpOBaHUE
HCCIIEIOBATEIBLCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMHpoBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTPOEHUSI MaTepUU U PYyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMupoBaHUE YMEHUN MPUMEHATh (PU3NUECKUE 3HAHUS U HAy4HbBIC
JIOKA3aTeNbCTBA JIJIs1 OOBSICHEHUS OKPYKAIOIIUX SBICHHM;

dbopMHpOBaHUE TPEACTABICHUA O pONH (PU3MKU 71 Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cdepax  Oynayuen
npoecCHOHANBFHON  JeATEeNBPHOCTH, CBS3aHHOW C (DU3WKOH, MOATOTOBKA K
JanbHEHIeMy 00y4eHHUIO B 9TOM HAIPABJICHHH,

dbopMHpOBaHUE TOTOBHOCTH K JalibHEUIIEMY H3y4YeHHUIO (U3UKH Ha
yriIyOIEHHOM YpPOBHE B paMKaxX COOTBETCTBYIOIIMX TMpoduiied oOydeHus Ha
YPOBHE CpeAHero o0uiero oopa3oBaHus.

JocTuxeHrue 3TUX IeJed MmporpamMMbl Mo (PU3MKE HAa YPOBHE OCHOBHOTO
oO1ero oOpazoBaHusi 00ECIIEUYUBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npUOOpEeTeHNEe 3HAHUW O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOpPETEHNE YMEHUN aHATIM3UPOBATh U O0BICHATHh (U3UYECKUE SIBJICHUS HA
OCHOBE M3YUYEHHBIX (DH3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIIEHUs PACUETHBIX M KAUYECTBEHHBIX 3a/1a4, TPEeOyIONuX
CO3MaHMSI W UCIOJIb30BaHUS (PU3MYECKUX MOjeNel, BKJIOYas TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 3a]1a4H;

pPa3BUTHE HCCIEIOBATEIbCKUX YMEHUN: HAOMIOAaTh SIBICHHUS U U3MEPSTh
dbu3nYecKkre BEIUYMHBI, BBIIBUTATh TUIIOTE3bI U MpeJjiaraTh dKCIEPUMEHTATbHbIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MPOBOJUTH OMBITHI, SKCTIEPUMEHTATLHBIC
WCCJIeIOBAHMUSI, AaHATTU3UPOBATH MOJIYYCHHBIC TAHHBIC U JIeJaTh BBIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ WHMOpMalueld (HU3NIECKOTo ColepKaHus,
BKJIIOYast UH(POPMAIINIO O COBPEMEHHBIX JOCTHXKCHUSAX (PU3UKU, UHTEPIIpETALUs U
KPUTHUYECKOE OIICHUBAHUE WH(OPMAITIH;

3HAKOMCTBO CO cdepamu MpOoPECCHOHATBHON NEATEeIbHOCTH, CBI3AHHBIMU C
Gbu3NKON, U COBPEMEHHBIMH TEXHOJOTHUSAMH, OCHOBAaHHBIMM Ha JOCTHUKEHUSX
(bu3HYECKOI HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HAa YPOBHE OCHOBHOIO
obmero obpazoBanusi orBoautcs 306 dacoB: B 7 kinacce — 102 gaca (3 gaca B
Hezen0), B 8 kiacce — 68 yacoB (2 daca B Hezeno), B 9 kimacce — 136 vacos (4
gaca B HEJIEIIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Paznen 1. ®u3uka u e€ posib B MO3HAHUM OKPY:KAOIIEro MUpa.

du3nka — Hayka O npupope. SBiaeHUs NpUPOIbI (3JIEMEHTHI COJIEpPKAHUS,
BKJIIOYAIOIINE MEXKIPEAMETHBIE CBsi3u). Du3MUecKue SBICHUS: MEXaHUYECKUe,
TEIUIOBBIE, JICKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznueckue BeauuuHbl. PasmepHocTh. EnuHuIbl (U3HMYECKUX BEJIWYUH.
N3mepenne (Qu3HUeCKUX BEIWYHMH. OTanoHbl. Pu3myeckme npubdopsl. IlleHa
nenenusi. [lorpemHocts n3mepenuid. [IpaBuna 6e3onacHoro Tpyna npu padote ¢
JabopaTopHbIM 00OpyJ0oBaHUEeM. MexayHapoaHas cuctema eauHuil. I[lepeBon
BHECUCTEMHBIX eIUHHUI] B equHUIIbI CH.

Kak ¢wu3uka u JApyrue ecTeCTBEHHbIE HAyKd H3y4YalOT TPHUPOY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAyYHOTO
BOIIPOCA, BBIIBIDKCHHUE THUIOTE3, SKCIIEPUMEHT TI0 MTPOBEPKE TUTIOTE3, OOBICHEHUE
HaOmoaaemoro siBieHus. Onucanue GU3NUeCKUX SBJICHUN C TOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, DJJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBJICHUA.

®duznyeckre NpuOOPHl U MNPOIEAypa MNPSAMBIX HW3MEPEHUN aHAJIOTOBBIM U
U (POBBIM MPUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OmnpeneneHue 1EHbI IETICHUS ITKAIbI U3MEPUTEIBHOTO MPUOOpa.

N3mepenune pacCTOSHUN.

N3mepenue miomaan 1 oobéMa. MeTo 1 najeTku.

N3mepeHne BpeMeHuU.

N3mepenne 00bEMa KUJIKOCTU U TBEPIOTO TEa.

Onpenenenue pa3MepoB MalbIX Teld. MeTox psAIoB.

[IpoBeneHne wucCCaenOBaHUS IO IPOBEPKE THUMOTE3BL: JAIBHOCTH IOJETA
[IapuKa, MmymneHHOTr0 TOPU30HTAIBHO, TEM OOJIBIIE, YeM 0OJIbIIE BBICOTA MTyCKA.

Paznen 2. IlepBoHayajibHbIe CBEACHUA 0 CTPOCHUM BellleCcTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3sMepbl U Macchl. OMBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JBwxenne yactul BemecTBa. CBSA3b CKOPOCTH JABUKEHHSI YACTHI[ C
temneparypoil. bpoyHoBckoe npuxenue. Juddysus. BzaumopeiicTBue yactuil
BEIIECTBA: MIPUTSHKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIABIX
(KpUCTAIITUYECKUX) Tell. B3auMOCBsI3b MeXAy CBOWCTBAMH BEHIECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSAX U MX aTOMHO-MOJICKYJISIPHBIM CTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

Ha6mronenne OpoyHOBCKOTO JIBHKEHHSI.

HaGmonenune nuddysuu.

HaOnronenue siBieHui, OOBACHSIOMMUXCS MPUTSIKEHUEM WM OTTaIKUBAHUEM
YaCTHI] BEILIECTBA.

Jlabopamopnwie pabomel u onvimol.

Ornenka muaMerpa aToMa METOZIOM PSZIOB (C UCTIONb30BaHueM (ororpaduii).

OnpIThl IO HAOJTIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

Pa3nen 3. /IBu:KeHHe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe paBwxeHue. Ilyte u nepememienne. PaBHOmMepHOE ©
HEpaBHOMEpPHOE JBIKeHHe. CBOOOAHOE MajJieHHEe KaK MpUMEp HEPaBHOMEPHOTO
nBmxkeHus: Tten. CkopocTb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKCHHM.
Pacuér nyTu U BpeMeHU JBUKECHUS.

['padvku 3aBUCMMOCTEW BEJNIMYMH, OMHMCHIBAIONINX JBIDKeHHE. OOIIme
NOHATUS 00 OTHOCHUTENBHOCTH JBWXKeHUs. CloXeHHe CKOpOCTed Juis Ted,
JBIKYIIUXCS MMapajuiesibHO.

SlBneHne wuHepuMM. 3aKOH HMHEPLUUU. B3auMopencTBHe Tesl KAk NpPUYMHA
M3MEHEHUS CKOPOCTM JABMXKEHHUs Tell. Macca kak Mepa HHEPTHOCTH Tella B
MOCTynaTeabHOM JBWXeHUU. [lnotHocTh BemiecTBa. CBsi3b IIJIOTHOCTH €
KOJMYECTBOM MOJIEKYJl B eauHHuIle o00bEéMa BemjecTBa. CMecM U CIUIABHI.
[ToBepXHOCTHAsA U JIMHEWHAS TJIOTHOCT.

Cwita KaK XapakTepucTUKa B3aumMoaeucTBhs Tenl. CHila yOpyrocTd M 3aKOH
['yka. 3MepeHue Cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHUE TATOTEHUS U CUia
TskecTd. Chlla TSHKECTH Ha Apyrux mianerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOW IpsiMoM. PaBHonelcTBytomas cuwi. Cuila TpeHUs.
TpeHne CKONMbKEHUSI U TPEHUE IIOKOs, BS3KOE TpeHHE. TpeHue B NPUPOAE H
TEXHHUKE.

Hemoncmpauuu.

HaOnroienrie MexaHu4ecKoro IBUKEHUS Tea.

N3mepenune cKOpoCTH MPSMOJIMHEWNHOTO JBUXKEHUS.

HaGmronenue siBieHUST HHEPIIUH.

HaOmronenrie n3aMeHeHus CKOpOCTU MPU B3aUMOJICUCTBUU TEI.

CpaBHeHHE Macc MO B3aUMOJICUCTBUIO TE.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOW MPSMOM.

Jlabopamopnsie pabomul u onvimol.



OrnpenienieHue CKOPOCTH PaBHOMEPHOI'O JBMXEHUs (IIapvKa B >KUJKOCTH,
MOJIEIIN DJIEKTPHYECKOTO aBTOMOOWIISI M TaK J1ajiee).

Onpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHsI Opycka WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Onpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh pacTshkeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOM CUIIBI.

OnbIThI, JTEMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIBI TPEHHUS CKOJBXKEHHS OT
CWJIBI IABJICHUS U XapaKTepa COMPUKACAIOIINXCS MOBEPXHOCTEN.

Paszneua 4. /laBjieHue TBEPABIX TeJl, sKMAKOCTEH U ra30B.

Jasnenue. Cuna naBnenusi. CniocoObl yMEHbIIEHUS U YBEJIIMYEHUS TaBJICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJICHHS Ta3a OT 00bEMa W TEMIEPATYpHI.
[lepenaya naBieHHs] TBEPIBIMU TEJIAMH, KUIKOCTSIMU U razaMu. 3akoH [lackans.
[THeBMaTHYECKUE MAILIUHBI.

3aBUCUMOCTh  JAaBJCHUSI  KUAKOCTA  OT  INIYOMHBl  TOTPY>KECHHUS.
I'mppocrarnueckuii  mapagokc. CooOwaromuecs cocyapl. ['mapaBiandeckue
MeXaHU3Mbl. Vcronb30BaHUE BBICOKHX JIaBJIICHUII B COBPEMEHHBIX TE€XHOJOTHUSX.
YCcTporCcTBO BOAOIIPOBOIA.

Atmocdepa 3emun u atmMocdepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OnbiT Toppuuennu. M3mepenue armochepHOro
JaBJieHHs. 3aBUCUMOCTb aTMOC(HEpPHOT0 JAaBJIEHHUS OT BBICOTHI HaJl yPOBHEM MOPS.
[Tpubopsr 11t M3MepeHus: aTMOCHEPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTH M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaromas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cllOBUE BOSHUKHOBEHHUS BHITAIKUBAIOLIEH
(apxumMenoBoif) cuiibl, noarekanue. [InaBanue Ten. BozmyxomiaBanue.

Hemoncmpauyuu.

3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TeMIEPaTyphI.

[lepenaya naBiaeHUs KUJIKOCTHIO U TA30M.

Coobmraromuecst CoOCy/Ibl.

['mppaBnuuecknii mpecc.

[IposiBnieHne necTBUS aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BbEMA MOTPYKEHHONU B KHUIAKOCTh
YacTH Teja U TUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOU KUJIKOCTH.

YcnoBue iaBaHus TeIl: IJIABAHUE WJIM MOTPYKEHUE TEJI B 3aBUCHMOCTH OT
COOTHOIIEHHUSI TUIOTHOCTEN TEJIA U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.



HccnenoBanne 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyXEHHOU B
KUJIKOCTh YaCTH Tea.

Ornpenenenue BhITAIKUBAIOLIEH CUIIbL, IEHCTBYIOIIEH Ha TEJIO, MOrPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIECH CWIbI, JEUCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MaccChl TeJa.

OnbIThl, JIEMOHCTPUPYIOUIME  3aBUCHUMOCTHb  BBITAIIKMBAIONIEH  CHUIIBI,
JEUCTBYIOIIEN HA TEJIO B JKUJIKOCTH, OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEIEIICHHUE
€€ rpy30n0AbEMHOCTH.

Paznen 5. Pa6ora 1 MOIIIHOCTH. JHEPIHsl.

Mexanudeckasi paboTa Jjisi CUJI, HaPaBIICHHBIX BJOJb JTUHUU TIEPEMEIICHUS.
MOIITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCHACT, HAKJIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXxaHu3M. MoMeHT cuiibl. PaBHOBecue peruara. [IpaBumno
MomeHTOB. [IpuMeHeHune mpaBuia paBHOBecHsl phuara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ] mpocteix mexanusmoB. [IpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass odHeprus. KuHeTnyeckas W NOTEHUMANIbHAs JHEPTHS.
[IpeBpalieHre 0OTHOTO BHUJIa MEXaHUYECKOW YHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

HccnenoBanne ycinoBUi paBHOBECHS pblyara.

N3mepenue KII/] HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia pelyara Jjs MOABUAKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11l moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenue pabOThl CUJIBI YIIPYTOCTH NPHU MOABEME TPY30B MPU MOMOIIH
MOJIBMXKHOTO OJI0Ka.

M3ydeHne 3aK0Ha COXPAaHEHHsI MEXaHUYECKOU DHEPTUU.

8 KJIACC

Pa3nen 6. TensioBble siBJIeHUSA.

OCHOBHbBIC TIOJIOKEHHUSI MOJIEKYJISPHO-KMHETUYECKOM TEOPUU CTPOECHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJeKyJ. OmbIThl, TOATBEPKAAIOIINE
OCHOBHBIE TIOJIOXKEHHUS MOJICKYJISIPHO-KUHETHYECKON TECOPHH.



Mopnenu TBEPIOro, JKHUJIKONO W Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucrammueckne u amopdusie Tena. ['padeH — HOBBIM Marepuan Ijisi HOBBIX
TEXHOJIOTUN. TEeXHOJOTUU TOJyYeHUS! HCKYCCTBEHHBIX anMa3oB. OObsCHEHUE
CBOMCTB ra3oB, )KUIKOCTEH U TBEPABIX TEJ HA OCHOBE IMOJIOKEHHUIN MOJIEKYJISIPHO-
KMHETHYECKOW Teopuu. [[OBEpXHOCTHOE HATSIKEHUE, CMAaYMBAHUE, KAIIWLIAPHBIC
ABJICHUs. TEIJIOBOE pacUIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJICHMS ra3a OT
o0BEMa, TeMIepaTyphl.

Temneparypa. CBsi3b TeMmepaTrypbl CO CPEAHEH KHUHETHYECKON H3Hepruei
TEIUIOBOTO JBUKEHHUS YacCTHULl. TeMIepaTypHbIe IIKAJIbI.

Buytpennsis  sHeprus. CnocoObl H3MEHEHUSI BHYTPEHHEH OSHEpruu:
Teronepeaada u COBEpLIEHNE paboTHI. Bunsl TEIUTIONEPENAYHN:
TEIUIONPOBOHOCTh, KOHBEKIMA, U3IydeHrue. Buapl Temionepenaun B Ipupoae u
TexHuke. HeoOpaTUMOCTh TEMIOBBIX MPOLIECCOB.

KonuuectBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TemiooOMeH u
TeII0Boe paBHOBecue. 3akoH HpioToHa-PruxmaHna. YpaBHeHHE TEMIOBOTO OajiaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMYECKUX BELIECTB. Y IEJIbHAS TEIJIOTA
maBienus. [lapooOpazoBanue n koHjaeHcanus. Mcnapenue. Kunenne. Y aenpHas
TEryoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpaTypbl  KUIEHUS  OT
aTMocepHoro maaBieHHs. HacbIlieHHBI W HEHACHIIEHHBIM map. BiaxHOCTh
BO3/yXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpuauner pabotsl TermnoBbix asuratenei. KIIJ TermoBoro nBuraress.
TermioBple ABUTATENW M 3alIMTAa OKPYXKAIOWIEH cpeapl. TemnoBble IOTEpU B
TEIJIOCETSX.

3aKOH COXpPAaHEHUS WU MPEBPALICHUS SHEPTUM B MEXAHUYECKHUX W TEIIOBBIX
poreccax.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHKEHHUSI.

HaGmonenune nuddysuu.

HaOnronenrie  sIBIIGHWI TOBEPXHOCTHOTO HATSXKEHUS, CMAuMBaHUA W
KalWJUISIPHBIX SBJICHUMN.

HalGnrogenue TemioBoro paciiupeHus Tei.

W3meHenue naBiieHMs] raza MPU W3MEHEHHH 00bEMa M HAarpeBaHUU WM
OXJIAXKICHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPBI.

Bunae! Tenonepenayu.

OxJaxjieHue Ipu COBEPIIICHUH paOOTHI.

HarpeBanue npu coBepiieHUH pabOThl BHEITHUMHU CUJIAMHU.

CpaBHEHUE TEINTOEMKOCTEN PA3JIUYHBIX BEIIECTB.



HaOnronenue kuneHusl.

HaOmnroieHrie mocTosIHCTBA TeMIEPATyphl IPU TUIABICHUU.

Mopaenu TEenJIOBBIX ABUTaTEIICH.

Jlabopamopnsie pabomul u onvimol.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

ONBITHI 110 BBIPAIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIU caxapa.

N3mepenue TtemnepaTypsl MpPU TOMOIIM JKHAKOCTHOTO TEPMOMETPA U
JIaTYNKA TEMIIEPATYPHI.

OnpiTel MO HAOMIONCHUIO TEIJIOBOTO PACHIMPEHUSI Ta30B, >KUIKOCTEH W
TBEPJBIX TEIL.

OmnpeneneHue AaBieHUs BO3yXa B OJJTIOHE HITTPUIIA.

HccnenoBanne 3aBUCHMMOCTH JABJIEHUS BO3IyXa OT e€ro oO0béma W
TEMIEPATYPHI.

[IpoBepka TMMOTE3bl JUHEHHONW 3aBUCUMOCTH JIJTMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronienrie uW3MEHEHUs BHYTPEHHEH DSHEpruM Tejla B  pe3yJibTare
TEeIIonepeaud U padoThl BHEITHUX CHUJI.

HccnenoBanne sBJICHUS TEIUIOOOMEHAa TMPH CMEIIMBAaHUW XOJOJHOUW M
ropstueit BOJIBL.

OrnpeienieHue KOJWYECTBa TEIUIOTHI, MTOJYUYEHHOTO BOJAOW MPU TETIOOOMEHE
C HarpeThIM METAJUINYECKUM LIUIUH]IPOM.

OrnpeneneHue MOINTHOCTH TEIJIOBBIX MOTEPH (3akoH HeroToHa-PrxMana).

Omnpenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca UCIapeHusl.

Onpenenenne OTHOCUTENBLHOM BIaKHOCTH BO3/TyXa.

Ornpenenenue yAenabHON TEMIOTHI IJIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbBIE SIBJICHUS.

OnekTtpu3auus Tel. J[Ba poaa sieKTpuuecKux 3apsaoB. B3ammoneiicTBue
3apsKEHHBIX Tell. 3aKoH Kyrona.

Onektpuueckoe mnojne. Hanpspk€HHOCTH aiekTpudeckoro mosis. [lpuHuumn
CYNEPHO3ULINH IIEKTPUUECKUX TOJICH (Ha KaueCTBEHHOM yPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA JJICKTPUUECCKUM 3apsjl.
Crpoenue aroma. IIpoBOAHMKH, HOMAJIEKTPUKA U TOJYNPOBOJHUKHU. 3aKOH
COXPAHEHHUS JEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKAN TOK. YCIOBUS CYIIECTBOBAaHUSA DSJICKTPUYECKOrO TOKA.
WM cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUSL H3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUI TOK B METAJIAX, KUJKOCTIX U razax.

DnekTpuueckas nenb. Cuia Toka. DIeKTPUUECKOE HAIPsLKEHUE. AMIEpMETp
Y BOJBTMETP B LEMHU MOCTOSSTHHOTO TOKa. CONMPOTUBIICHUE TPOBOJHUKA. Y IETBHOE



CONPOTHUBIICHUE BellecTBa. 3akoH OMa 1 yyactka uenu. [locienoBarenbHoe u
napasuielibHoe coequHeHrne mpoBoAHUKOB. DJ{C B 1leNU MOCTOSHHOTO TOKA. 3aKOH
Oma mnsa nonuoi nenu. [IpaBuna Kupxroda. Pacu€r mpocThIX 3IEKTPUUYECKUX
uenen. HenmHelHbie 3JIEMEHTHI.

Pabota © MOIIHOCTH DJIEKTPUYECKOrOo Toka. 3akoH Jxoyns-Jlenia.
DREKTpUIECKre TIENU U MOTPEOUTENH ICKTPUIECKON dHepTrun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrostHHBIE ~ MarHUTHL.  B3aMMOAEHCTBHME  IOCTOSAHHBIX  MAarHUTOB.
MarnuTtHoe nosie. MarHuTHoOe 1osie 3eMJId U €ro 3HA4YCHUE [JIs KU3HU Ha 3eMlie.
OnbiT Opcrena. MarHuTHOe mMoJie JJIEKTpUUeckoro Toka. OnblT  Amrepa.
[IpyuMeHeHne dIIEKTPOMAarHUTOB B TEXHUKE. JleMCTBHME MAarHUTHOIO IIOJsA Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa U omnpeesneHUe €€ HamnpaBJCHUS.
DNeKTpOoJBUraTesib MOCTOSHHOTO TOKa. VCnoyib30BaHWE 3JIEKTPOABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apanesd. SBneHne 3neKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DnekTporeHeparop. CrocoObl  MONy4YeHUsT  DJIEKTPUYECKOM  SHEPIHH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX MCTOYHHKAX DHEPIHH. DKOJIOTHUECKHE
po0IeMbl SHEPTETUKHU. TOIITMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpayuu.

DneKTpu3anus TeNl.

JIBa poaa 3JIEKTPUYECKUX 3apsI0B U B3AUMOACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U JEUCTBUE IIEKTPOCKOTA.

DneKTpocTaTudecKas HHIYKIUS.

3aKOH COXPAHEHUS JIEKTPUUECKUX 3aPsIOB.

MogenvpoBaHue CHIOBBIX JIMHHM 3JIEKTPUYECKOTO TMOJISI C MOMOIIBIO
OYMa)KHBIX CYJITaHOB.

[IpOoBOIHUKH M TUSIICKTPUKH.

M cTOYHUKY TOCTOSIHHOTO TOKA.

JIelcTBHS SIEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3mMepenune CHItbl TOKa aMIIEPMETPOM.

N3mMepenune 31eKTpUYECKOTO HANPSKEHUS BOJIbTMETPOM.

Peocrar u Mara3uH cOnpOTHUBIICHUM.

B3aumonencTBre MOCTOSTHHBIX MArHUTOB.

MoaenvnpoBaHue HEBO3MOXKHOCTH PA3JEICHHUS MTOJI0COB MArHUTA.

MoaenrpoBaHrue MarHUTHBIX IOJIEH IIOCTOSIHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoO€ 1oJe TOKa. DIEKTPOMArHUT.



JlelicTBHE MAarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEeKTpOBUTaTelb MOCTOSHHOTO TOKA.

OnbiThl Dapajes.

DIEKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwvie padbomel u onvimol.

OnbITel 1O HAONIOJAEHUIO AJIEKTPU3AlMU TENl MPU CONPUKOCHOBEHUU H
WHIyKIHEN.

HUccnenoBanne JEUCTBUS — JJIEKTPUYECKOrO IO HA NPOBOJHUKUA W
JIADIICKTPUKMU.

COopka ¥ HCTIbITAHUE AIEKTPUUECKOM LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA, MTPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaNpsHKEHHS HA PE3UCTOPE U CONMPOTUBIICHUS PE3UCTOPA.

OMnbITEI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb 3JIEKTPUUYECKOIO0 CONMPOTUBIICHUS
MIPOBOJHUKA OT €ro IJIMHBI, IUIOIIA/IN TONEPEYHOT0 CEYEHUs U MaTepuaia.

Onpenenenune yaeapbHOr0 COMPOTUBIICHUS POBOIHUKA.

[IpoBepka mpaBuia CIHOXKEHUS HANPSHKEHUHM IIPU  MIOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia g CWIbl TOKAa NPH MApajuIeIbHOM COEIUHECHHUU
pE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTPEHHETO CONPOTUBIICHUS NCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeIoJHEHUS 3aK0oHA OMa 17151 MOJTHOM 1EMu.

N3ydeHne BOJIbTAMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX 3JIIEMEHTOB (JIAMIIBI
HAKaJIMBAHMSI WJIM MTOJIYTIPOBOIHUKOBOTO TNO/IA).

Omnpenenenue padoOThI ANEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

Ornpenenenne MOIUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ] nHarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JIEUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSTHHBIX MarHUTOB MPU UX OOBbEIUHEHUU U
pa3AeeHNH.

HccnenoBanne AeHCTBUA SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKH C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTylIKE M OT HaJIU4us
(OTCYTCTBUSI) CEp/IEUHUKA B KaTYIIIKE.

N3ydeHne neicTBUS MArHUTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBATATEINS.

N3mepenue KII1/] anekTpoaBrurateibHONM yCTaHOBKH.

OmnpITEl 1O  HMCCIIEIOBAHHMIO  SIBJICHHS DJIEKTPOMArHUTHOM HMHAYKIUU:
MCCIIEIOBAaHUE U3MEHECHUI 3HAYEHHUS U HANPABJICHUS MHIYKIIMOHHOTO TOKA.



9 KJIACC

Paznen 8. Mexanuveckue siBJ1eHUsI.

Mexanudeckoe paBuxkeHue. MarepuanbHas Touka. CnocoObl OMHCaHUS
MEXaHUYECKOT0 JBM)XEHUS: TaOJMYHBIN, rpaguueckuil, aHanutuyeckuii. Cucrema
orcyéta. OTHOCUTEIBHOCTh MEXAHHUYECKOTO JIBUKEHHUS.

BekTopHble BEIMUUHBI, ONEpALlUU C BEKTOPAMU, POECKLIMHU BeKTOpa. Pannyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMELICHHE Ha IUIOCKOCTU. PaBHOMepHOe
NpPSMOJMHENHOE JBWXeHUe. HepaBHOMEpHOE NPSAMOJIMHEWHOE JIBUKEHUE.
CpenHsst 1 MTHOBEHHAsi CKOPOCTh TeJla MPYU HEPABHOMEPHOM JIBUKEHUMU.

Yckopenue. PaBHOYCKOpPEHHOE MPSIMOJIMHEMHOE JIBMJKCHUE. Y CKOPEHHE
cBoOoHOTO Magenus. OnbIThl [ anues.

['paduueckas mHTEpHpeTallvsd YCKOPEHUS, CKOPOCTH, MPOMIEHHOTO MyTH U
MepeMENICHUS ISl TPSMOJIMHEMHOTO JBUXKECHUS.

JIBreHue Tena, OpOEHHOr0 MO YTJIOM K TOPU30HTY.

JIBr>KeHHe 1o OKpYKHOCTH. JIMHEWHAass CKOPOCTh, YIIIOBAask CKOPOCTh, IEPUOL
¥ 4acTOTa OOpaIlleHUs MPU PABHOMEPHOM JABUKEHUU O OKPY>KHOCTU. CKOPOCTh U
YCKOpPEHHE MPHU JIBHKEHUU IO OKPYIKHOCTH.

Bexkrtop cuiibl. PaBHO€MCTBYIOIIIAS CUIa.

[Tepseiit 3ak0H HrproToHa. Bropon 3akon Herorona. Tperuii 3akon Herotona.
[IpuHIMII CyNIEPHIO3ULIUU CHJL.

Cuia ynpyroctu. 3akoH 'yka. Cuiia TpeHuUs: cuja TPEHUS CKOJIbKEHUS, CHIIa
TpPEHUS MOKOsI, Apyrue Bubl TpeHus. KoapdpuuueHt tpenus.

JIBM>KEHME TEN MO OKPYKHOCTH MO IEUCTBUEM HECKOIBKUX CHIL

3akoH bepHymnm m nmogséMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIBHBIE
amraparel, CyJla HAa MOABOAHBIX KpbBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISIX. [[BIKeHHE Moe3/1a Ha MarHUTHOM MOy IIKE.

Cuiia TSKECTM M 3aKOH BCEMUPHOIO TATOTEHUA. [[BH)KEHHE TEn BOKPYT
rpaBUTAIIMOHHOTO IIeHTpa (B ToM uucie I1aHeT Bokpyr Comuna). Ilepsas
KOCMMYECKasi CKOPOCThb. HeBeCOMOCTD M meperpy3Ku.

PaBHOBecue marepuanbHO TOYKH. AOCOMIOTHO TBEpIOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3aKPEIIIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynec Ttena. HM3meHeHue wuminyinbca. KMmmoynse cuibl.  Yipyroe u
HEYNpyroe B3aUMOJEUCTBUE. 3aKOHbl HM3MEHEHUS U COXPAaHEHUs HMITYJIbCa.
PeakTuBHOE IBUKEHHUE.

Mexanndeckass pabota M MOIIHOCTb. PaboTa Ccui TSDKECTH, YNPYroCTH,
TpeHusi. CBsi3b dHEpPruu U paboThl. [loTeHInanpHas YHEPTus Tela, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SJHeprusl CKATOM NpY>KUHbI. KnneTnueckas
sHeprus. TeopeMa O KMHETHYECKOW JHEPruu. 3aKOH W3MEHEHHUS M COXPAHECHUS
MEXaHWYECKON IHEPTHH.



Hemoncmpauuu.

HaOnroieHrie MeXaHU4YECKOTO JIBHXKEHUSI Tella OTHOCHUTENIBHO Pa3HbIX Tel
OTCU€Ta.

CpaBHeHUE TMyTed U TPACKTOPUI ABMKEHUS OJHOIO M TOrO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJ OTCUETA.

N3mepenre CKopoCTU U YCKOPEHHUS IPSIMOJIMHEHHOTO JIBUXKCHUSL.

HccnenoBanne npru3HakoB PaBHOYCKOPEHHOTO JIBUXKEHUS.

HaOmnroienrie IBUAKEHUS Tella M0 OKPYKHOCTH.

HabGmronenne MexaHMYEeCKUX SIBIICHUN, MPOUCXOSIIMX B CHCTEME OTCUYETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBUXEHUU OTHOCUTEIHHO
KaOuHeTa (PU3UKU.

Hab0monenre paBHOBECHS TeJ, CBOOOIHOTO MaJACHUS, KOJIeOaHUs MasTHUKA B
WHEPLUHUAIbHBIX CUCTEMAaX KaK IMOJTBEPKACHUE MPUHIIUIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHUS TeJla OT €ro0 MacChl U IEUCTBYIOIIEH Ha HETO CUJIBI.

HaOmronenue paBeHcTBa CUII PU B3aUMOICUCTBUM TEJL.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUXKCHUH.

IIepenaua umirysibca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOICUCTBUU TEll.

CoxpaHeHue UMITyJIbca TP a0COFOTHO HEYIIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHue UMITyJIbCa TP YIIPYTOM B3aUMOJIEHCTBUU.

HaOmroieHre peakTUBHOTO ABUYKEHHUS.

CoxpaHeHHe SHEPTHUH NPU CBOOOTHOM TaICHUH.

CoxpaHeHue SHEepPruu Mpu ABUKEHHUH Tella O] AEHCTBUEM IIPYKHUHBI.

Jlabopamopnsie pabomul u onvimol.

KoHcTpyupoBanue TpakTa [Jjisi pa3roHa U JalbHEMIIEro paBHOMEPHOIO
JBI>KCHUS IAPUKA WA TEJIEKKH.

OmpenencHue cpeaHeld CKOPOCTH CKONBXKEHUS OpycKa WIM JIBUKEHUS
HIapyKa o HaKJIOHHOM IJIOCKOCTH.

OmpenienieHue YCKOpPEHHUsT Tejda MpPU PABHOYCKOPEHHOM JBIDKEHHH  TI0
HaKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBMOKEHUM 0€3 HadaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBHKEHUU 0€3 HauaIbHOM
CKOPOCTHU ITyTH OTHOCSITCSL KaK Psii HEYETHBIX YKCEll, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue NBUKEHUS TeJla, OPOIIEHHOTO MOJT YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHUSI CKOJBXKEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue kodhPUIIeHTa TPEHUS CKOJBKEHUS.

Onpenenenue KECTKOCTU NPYKUHBI.



HccnenoBanne 3aBUCMMOCTU CWJIbI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
cTernieHu aeopManuu Mpy>KUHEbI.

Omnpenenenue paboThl CHIIBI TPEHUSI MPU PAaBHOMEPHOM JIBIXKEHHMH Teja IO
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenue pabOTbl  CUJIBI  YNPYTOCTH MpU  MNOABEME TIpy3a C
MCII0JIb30BaHUEM HEMOJIBUKHOTO U TTOJABUXKHOTO OJIOKOB.

Pasznen 9. Mexann4yeckue Koje0aHusi M BOJIHBI.

Konebarensnoe aemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHOT,
4yacToTa, aMmIuIMTynaa. ['apMoHMYeckue KojeOaHus. 3aTyXawlue KoJieOaHus.
Boinyxennbie konebanus. Pesonanc.

MaremaTuyeckuii ¥ TPY>KUHHBIM MasTHUKHU. [IpeBpailieHre SHEpruu Mpu
K0J1e0aTeTbHOM JBUKCHUH.

Mexannueckue BoJiHBL. [lpoponbHble W monepeuHble BOJIHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTEppepeHIus u nudpakius. JlJinHa BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MexaHn4ecKHe BOJHBI B TBEPIOM Tele, CEHCMUYECKHUE BOJHBI.

3Byk. PacnpocTpanenne um oTpakeHue 3BykKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Peszonanc B akyctuke. WHppasByk u yiabTpasByk. Hcmnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpayuu.

HaGmionenne koneGaHuii Ten MOJA JACUCTBUEM CHJBI TSXKECTH U CHJIIBI
YIPYTOCTH.

HabGnronenue kosiebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmroieHne BeIHYXKICHHBIX KOJIEOAaHUM U pe30HaHCa.

PacnipocTpanenue npo10ibHBIX U MONEPEYHBIX BOJH (HA MOJIEIN).

HaGmronenue untepdepeHunn 1 1udppakiiii BOJIH Ha TOBEPXHOCTH BOJIBI.

HaOmnroienrie 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKUI pe30HAHC.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHue 4acTOThl U MEPUOIA KOJI€OaHUN MAaTEMAaTUYECKOTO MasiTHUKA.

OnpeneneHue 4acToThl U MEPUOIA KOJIEOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MepHUOa KOJIEOaHUM Ipy3a HA HUTH OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN MPYKUHHOTO MAasITHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBHCUMOCTH TIepUOJAa KojeOaHuUW Trpy3a, MOJBEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnBITHI, IEMOHCTPUPYIONTUE 3aBUCUMOCTH MEPUO/Ia KOJIeOaHUN MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepeHne yckopeHusi CBOOOJHOTO MaeHHS.



Pazgen 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  TOJie.  DJEeKTpOMarHuTHble  BoJHBL.  CBoiicTBa
ANEKTPOMArHUTHbIX BOJH. Illkana »leKTpOMarHUTHBIX BOJH. Mcnonp3oBaHue
AIIEKTPOMArHUTHBIX BOJIH I COTOBOW cBsi3U. Panmonokanusa. Kocmuueckas
CBS3b.

OnekTpoMarHutHasi npupoaa cBeta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
cBeTa: MHTEpPEepeHIUs U TUPPAKIKSL.

Hemoncmpauyuu.

CBoiiCTBa 3JIEKTPOMATHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnsie pabomel u onvimol.

W3yueHne CBOWCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOWUIBLHOTO
TenedoHa.

[IpoBeneHue ONbITOB MO HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIINY CBETA.

Pa3gen 11. CBeToBbI€e SIBJIEHHS.

JlyueBast MojJenb cBeTa W TeOMETpUYecKas oNnTuka. VICTOYHHMKHM CBeTa.
[IpsimonuueiiHoe pacnpocTpaneHue cBera. 3armeHuss ConxHua u o JlyHBIL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH ortpaxkeHus cBeta. [loctpoenue
n300pakeHuit, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3aKOH IpenoMiIeHUs cBeTa. [1oaHoe oTpaxkeHue cBeTa.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHUS] B ONTUYECKUX CBETOBOAAX, ONTOBOJOKOHHAS
CBSI3b.

JIunza, xonx unyuerr B nuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
n300paKeHUu, CHOPMHUPOBAHHBIX TOHKOM JdMH30M. OnTuyeckas cucrema
¢doToanmapaTa, MHKpPOCKONa M Tejeckona. ['7a3, kak onTuyeckas cucTeMa.
biM30pyKOCTh ¥ JAIIBHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HbtoToHa. Croxenue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Jemoncmpayuu.

[IpssMOIMHENHOE pacIIpOCTPAaHEHNE CBETA.

OTtpaxeHnue cBeTa.

[Tomydenune n300pakeHUl B IUIOCKOM 3€pKaie.

[IpenomiieHue cBera.

OnTryecKkuii CBETOBO/I.

Xop ydeil B coOuparoniei JIMH3e.

XO0J Iy4er B pacCeUBAIOIIEH JIMH3E.

[Tonyyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogensb riasa.



Paznoxenue 6e1oro cBera B CIEKTP.

[TosryyeHnue 6emoro cBeTa nNpH CI0KEHUH CBETAa Pa3HBIX L[BETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne 3aBUCUMOCTH yIjla OTPaKEHUsT CBETOBOIO Jiydya OT yrIJja
NaJCHUs.

N3yueHue CBONCTB N300paKEHUS B INIOCKOM 3€pKalie.

HccenenoBanne 3aBUCUMOCTH yTIJIa IIPEJIOMIICHHSI OT yTIJIa NAJE€HUsl CBETOBOTO
Jy4a Ha TPAHHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTUH3BI.

Onpenenenue (QOKYCHOrO pPAacCTOSHUA M ONTHYECKOM CHIIBI COOMparomieit
JIVH3BI.

OMBITHI 110 Pa3NIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OmnbITEl 1O BOCHPUATUIO 1LIBETa IMPEAMETOB NpU MX HAOIIOJEHUHM uepe3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHnTOBLI€E SIBJICHHS.

OmnbiTel Pesepdopaa u mianerapnas mozens aroma. Mogenb aroma bopa.
Hcnyckanue u noramonieHue ceera aroMoM. KBanTel. JInHeyaTeie ClIEKTpPHI.

PanunoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydeHus. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HM3orombsl.  PagmoakTuBHBIE
npeBpauieHus. [lepron nmomypacnana aToMHbIX sAep. [elicTBue paanoakTUBHBIX
W3JIyYEHNH HA )KUBBIE OPraHU3MBbIl. 3alUTa OT PATHUOAKTUBHOTO U3ITyUEHUS.

SAnepHble peakuuu. 3aKOHbI COXPAaHEHHs 3apsAIOBOTO M MACCOBOIO YHCEIL.
OHeprust cBsi3M aTOMHBIX sfep. CBsA3b MacCel W dHEpPruu. Peakuuu cuHTE3a U
nenenus saep. Mcrounuku sHepruu CosiHIA W 3BE37. flnepHas SHEpreTuka.
DKOJIOTHYECKHE MPOOJIEMBI SAEPHON IHEPTETUKH.

Hemoncmpauyuu.

CrHeKTpbl U3Iy4YEHHUsI U MTOTJIOICHMUS.

CrexTpsl pa3Iu4HbIX ra30B.

Cnektp Boaopoaa.

HabGmnronenue TpekoB B kamepe Buiibcona.

PaboTta cuéTurka HOHU3UPYIOUINX U3ITyUEHUI.

Peructpauus u3nydeHus NpUpOIHbIX MUHEPAJIOB U TPOIYKTOB.

Jlabopamopnwie pabomul u onvimol.

HaGmrofgenue CriyionHbIX U JIMHEWYAThIX CIIEKTPOB U3TyUEHHUS.

HccenenoBanne TPEKOB: U3MEPEHUE YHEPIUU YACTHULBI 10 TOPMO3HOMY IYTH
(mo dhoTtorpadusam).

W3mepenne paainoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001HAO M MOAYJIb.



[ToBTOpUTENHEHO-0000IAIOINKA MOAYJIb MIPEAHA3HAYEH JI CUCTEMATHU3aluu
u  0000mIeHWs] TPEIMETHOTO  COACpKAaHWSA ©  OMNbITa  JICSITEIIbHOCTH,
IPUOOPETEHHOTO TIPH U3YYEHHH BCEro Kypca (U3MKK YriIyOJIEHHOTO YpOBHS, a
TaKKe JUIsl IOJITOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY dK3aMeHY 10 (U3HKE.

B nmpomecce wu3yyeHuss JAaHHOTO MOAYJS pPEATM3YIOTCS U MOJIyYaroT
JaNbHelIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECIEUMBAIONINE JOCTHUKCHHE
OpPEeIMETHBIX M METaNpeJAMETHBIX pe3ylbTaToB O0yudeHHus, (OpMUPOBaHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: OOBSICHEHNE U ONHMCAHKE SIBJIEHUI HA OCHOBE
npuMeHeHus1 (QU3NUECKUX 3HAHHM, WCCIEAOBATENbCKUE NEUCTBUS (BBIABUKEHUE
TUIO0TE3, MOCTAHOBKA €M W TUIAHUPOBAHUE MCCIEIOBAHUSA, aHAIW3 JNAaHHBIX U
MOJTy4YE€HHE BHIBOJOB).

[IpennoutuTenbHON  (OpPMOM  OCBOCHHS MOAYJS SABISETCS MPAKTHKYM,
nporpaMmma KOTOpPOro BKJIIOUYAET:

pelieHne 3ajad, OTHOCSIIMXCA K Pa3IMYHbIM pas3feliaM U TeMaM Kypca
(GU3KKHU, B TOM YUCIE 3374, MHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3JIeioB;

BBIIIOJIHEHUE JIA0OPATOPHBIX PA0OT U ONBITOB (BKJIIOYasi pabOThl U ONBITHI U3
nepeyHel K paszgenaM Kypca) B YCIOBHUAX CaMOCTOSITENIBHOTO IIAaHWPOBAHUSA
MIPOBEJICHUSI UCCIIEI0BaHUSI, BbIOOpA U OOOCHOBAHUSI METOJIa U3MEPEHUS BEJIUYUH,
COOPKHU IKCTIEPUMEHTAIILHON YCTaHOBKH;

BBITIOJIHEHHE MPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3agaHMsl MO ECTEeCTBEHHO-HAYYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXMPEAMETHBIM COJICpKAHUEM;

paboTy HaJ rPYNIOBBIMU WU UHAUBUIYAJILHBIMU MTPOEKTaAMH, CB3aHHBIMHU C
coJlep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEILHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (PHU3UKU yriIyOIEHHOTO YPOBHA,
BKJIIOYAIOLIEH 3aJjaHusl Pa3HOrO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBINOJIHEHUS
JMArHOCTUYECKON pabOoThl MOTYT TOKA3bIBaTh CTENEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 10 (Qu3MKe, a TaKxke
CBUJETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHUS I[TPOI'PAMMBI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHNA

N3yuyenue ¢u3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAINpPABIEHO
Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJbTATOB.

JIMYHOCTHBIE PE3YJbBTATBI

B pesynbraTe udydeHus: pu3NKA Ha ypOBHE OCHOBHOI'O 00IIero oopa3oBaHuUs
y oOyyatomierocs OyayT cOpMUpOBaHbI CIIEIYIOUIME JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

e l)nampuomuuecxkozo 6ocnumanus:

MPOSIBJIEHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOM
bu3nuecKoil HayKH;

IIEHHOCTHOE OTHOIICHUE K JIOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

o 2)2pasrcOoancKko2o u Oyxo8HO-HpPABCHIEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX
U 3TUYECKHUX TPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHUKEHUMN
busuKy;

OCO3HAaHHUE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHLMUIIOB B JEATEIIBHOCTH
YYEHOTO;

e 3)acmemuueckozo 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (DM3MYECKOW HAyKW: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HAHHWE TIICHHOCTH (PU3NYECKON HAyKW KaK MOIIMHOTO WHCTPYMEHTa
MO3HAHHUSI MHUPA, OCHOBBI PA3BUTHUS TEXHOJOTHH, BAXKHEHIIEH COCTABISIOLICH
KYJIbTYPBI;

OpUEHTAIlMsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBI;

pa3BUTHE HAy4YHOUW JIOOO3HATEIHLHOCTH, WHTEpPECa K HCCIIEeN0BATEIhLCKON
NeATEeIbHOCTH;

e 5)popmuposanusn Kynomypul 300p06bs U IMOUUOHATILHO20 O1A20N0TIYYUA:

OCO3HAHHME LIEHHOCTH Oe3omacHoro o0paza KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH TNpaBUi O€30MacHOTO TOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJIEKTPUUYECKUM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

chOpMHPOBAHHOCTh HaBbIKa pedieKkcuH, TMpPU3HAHME CBOEr0 INpaBa Ha
OImMOKY M TaKOTO e MpaBa y JIPyroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YyYacTH€ B pEIICHHM MPaKTUYECKUX 3ajay (B pamMKax CEMbH,
o0pa3oBaTeIbHON OpraHu3aliiyi, ropoja, Kpas) TEXHOJOTUYECKONW M COLMAIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHU;

HWHTEpEeC K MPAKTUUECKOMY U3YyUYeHUI0 npodeccuit, CBsI3aHHBIX C (PU3UKOM;

o 7)IKOS102UUECKO20 60CNUMAHUA:

OpUCHTAIlUsl Ha TPUMEHEHHE (U3MYECKUX 3HAHWU JUIs pelieHus 3ajad B
0o0JlacTU OKpYyXalolllel cpelbl, IUIAHUPOBAHUSA TMOCTYNKOB M OLIEHKH HX
BO3MOXHBIX ITOCJIEICTBUU JIJISL OKPYKAIOILIEN CPEBI;

OCO3HAHME T100ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJjeM M MmyTed ux
pELICHUS;

o 8)adanmavuu K u3MEHAIOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOTL
cpeowl:

NOTPeOHOCTh BO B3aUMOJEWUCTBUM TIPU BBIMOJHEHUU HCCIAEAOBAaHUN U
MPOEKTOB (PU3MUECKON HAMIPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JAPYTHUX;

MOBBIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4YEPE3 IMPAKTUYECKYIO
JEATENbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWUM, YMEHHH (opmylnpoBaTh
U7IeH, TIOHATHS, TUTIOTE3bI O GU3HUECKUX 0OBEKTaX U SABJICHUSIX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUIN U KOMIETEHTHOCTEW B 001acTH
busuKy;

IUTAHUPOBAHUE CBOETO PAa3BUTHUA B TPHOOPETCHUH HOBBIX (DU3UIECKUX
3HAHUM;

CTpEeMJICHHE aHAJTM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3UUECKUX 3HAHUIA;

OLIEHKAa CBOMX JECHUCTBUU C Y4Y€TOM BIIMSHUA Ha OKPYKAIIIYIO Cpexdy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OocBOe€HMsS mporpaMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocss OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIE  Y4eOHBIC  JICUCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC yUeOHbIE ICUCTBUS.

ITo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eliCTBUSA
ba3oBrble 1oruyeckue 1eicTBuM:
BBIBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE TPU3HAKHM OOBEKTOB
(s1BeHMIN), KITaCCU(PUIUPOBATH UX;



BBISIBIISATh 3aKOHOMEPHOCTH M TPOTHBOPEUHS] B pacCMaTpUBaeMbIX (aKTax,
JAHHBIX ¥ HAOITFOICHUSIX, OTHOCAIINUXCS K (PH3NYECKUM SIBIICHUSIM;

BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIEC CBS3U TPU  HW3YYEHUU (PUINYECKUX
SBJICHUA M TIPOILIECCOB, JIeNaTh BBIBOJBI C HCIIOJIB30BAHUEM JICIYKTUBHBIX WU
WHIYKTUBHBIX  YMO3AKJIIOYCHHWH, BBIABUTATh THIOTE3Bl O  B3aMMOCBS3SX
(U3UYECKHUX BEJIMYUH;

CaMOCTOSATEIILHO BBIOMpATh CTIOCOO perieHus: yuyeOHou (pu3ndeckoit 3amaun
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEIICHHUS, BHIOOP Hambosee MOIAXOISIIETO C
y4ETOM CaMOCTOSITENIbHO BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbckye 1eMCTBUA.

HCITIOJIB30BATh BOMIPOCHI KaK MCCIIE0BATEIIbCKUH HHCTPYMEHT TTO3HAHNS,

MPOBOJUTH TIO0 CAMOCTOSATEIHLHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE (PU3HUECKOTO SIBICHUS;

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(OPMAIIKIO, TTOTYUCHHYIO
B XO/I€ UCCJICIOBAHMSI HJIN DKCIIEPUMCHTA;

CaMOCTOATEIHLHO (OPMYITHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaMm
MPOBEIEHHOTO HAOIIOJICHUS, OTIBITA, UCCIICIOBAHNS;

MIPOTrHO3UPOBATH BO3MOXKHOE JaJIbHEWIIIee pa3BUTHE (HU3UUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX PA3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pa6ora c nndopmanueii:

MPUMEHSTh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3alpPOCHl MPHU TIOWCKE |
otOope nH(OpMaIUU UK JAHHBIX C YYETOM MPEITIOKEHHON y4eOHOH (hU3nIecKoit
3aJ1a4;

aHAIM3UPOBaTh, CHUCTEMATHU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB B (OPM TMIPEACTABIICHHUS,

OLICHMBATh HAJNEKHOCTh HHPOPMAIMM TIO KPUTEPHSM, MPEIIOKESHHBIM
yUHUTENEM WU CHOPMYITHUPOBAHHBIM CAMOCTOSTENHHO;

CaMOCTOSATCILHO  BBIOMpATh  ONTHUMANBHYIO  (GOpMY  IPEACTABICHHUS
nHQOpPMAIIMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTyuarpaMmMamMu, HTHOUW rpadukoi U uX KOMOUHAIIUSIMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

B XOJ¢ OOCYyXIeHHs yd4eOHOTO MaTepuaiia, pe3yJbTaTOB JIabOpaTOPHBIX
paboOT W TPOEKTOB 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMBbI W
BBICKA3bIBaTh HJICH, HAllCJICHHBIC Ha pCEIICHHWE 3aJaud MW  TOJJIepKaHUe
0J1aroKenaTeabHOCTH OOIIEHMS,

COIIOCTaBJISATh CBOU CYXKJICHHS C CYXXICHUSMHU IPYTHMX YYaCTHHKOB JHANOTa,
OoOHapYyKUBaTh PA3IMUUE U CXOACTBO MO3UITHIA;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITA
(aKCIIepUMEHTa, UCCIIeI0BaHUs, IPOEKTA);

INOHMMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI IpU PEIICHUN KOHKPETHOM PU3NYECKON TPOOIEMBbI;

NPUHUMATH eI COBMECTHOU JESTENbHOCTH, OPTraHN30BBIBATh JICHCTBUS TIO
e MOCTIDKEHHUIO: pacCHpeleNsaTh PO, OOCYXIaTh MPOIECCHl W PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJIEH;

BBITMOJHATH CBOIO YacTh pabOThI, JOCTUTas KayeCTBEHHOI'O pe3yjbTaTra IO
CBOEMY HAIIPaBJIICHUIO M KOOPAMHUPYS CBOM JEHUCTBUS C JPYTMMH 4JICHAMH
KOMaH/Ibl;

OLIEHMBAaTh KayeCTBO CBOEro BKJIaJa B OOIMMHA MPOAYKT MO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(POPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranu3amnus:

BBISIBIISITH TIPOOJIEMBI B )KM3HEHHBIX U YUCOHBIX CUTYyaIUsIX, TPEOYIOMUX IS
pemieHust pU3NIECKUX 3HAHUM;

OPUEHTHUPOBATBCA B  PaA3IUYHBIX  MOJXO0JaX  MPHUHATUS  PELICHUM
(MHAMBUIyaTIbHOE, TIPUHSATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHUN Tpynnoi);

CaMOCTOSATEITLHO COCTABJIATh ANTOPUTM pelieHUs (U3NUECKOW 3a7a4yd WM
IJIaH HCCNEJOBaHUS C YYETOM HUMEIOIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MpeIjlaracMble BApUAHTHI PEIICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH NHTEJJIEKT:

JIlaBaTh aJICKBaTHYIO OLEHKY CUTYAIlMU U NIpeJiarath IiaH €€ U3MEHECHUS;

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHIKEHHUS)  pe3yJbTaToOB
NeATeIbHOCTH, JIaBaTh OIICHKY NMPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATECIBHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHUS
(GU3UYECKOr0 HCCIIECIOBAHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
W3MCHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIH U YCIOBUSIM.

CTaBUTh CeOS HA MECTO JIPYTroro 4ejioBeKka B XOJ€ CIopa WU JTUCKYCCHUU Ha
Hay4YHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYroro.

MPU3HABATh CBOE MIPABO HA OMMOKY MpH pEelICHUH (PU3NISCKUX 3a7a9 UM B
YTBEPKJCHUSIX Ha HAYYHbIE TEMBI U TAKOE e MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiry 00yueHus ¢ 7 kaacce npeaMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOIINXCSI YMEHUIN:



WCIIOJIb30BaTh MOHATHS: (PU3NUECKHUE U XUMUYECKHUE SIBIICHUS, HAOIIO/ICHHE,
DKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAUHMIBI (U3HMYECKUX BEIWYWH, aToM,
MOJIEKYJIa, arperaTHhIE COCTOSIHUS BellecTBa (TBEPIIOE, JKHUIKOE, ra3000pa3Hoe),
MEXaHUYeCKoe JBWXKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIMHENHOE),
TpaeKTOpHUs, pPaBHOJACUCTBYIOMIAsl cui, aedopmanus (ympyras, IuiacTHYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3nuyarh sABJIeHUS (AUP(y3us, TEMIOBOE ABMKEHUE YACTHUIL
BEILIECTBA, PABHOMEPHOE [BH)KCHUE, HEPABHOMEPHOE JIBIDKEHUE, WHEPIUs,
B3aUMOJICHCTBUE TEJI, PABHOBECHUE TBEP/IBIX TEJN C 3aKPEIIEHHON OChIO BpalleHUs,
nepenaya JaBieHUs TBEPIABIMU TElIaMH, XKUAKOCTSIMU W Trazamu, aTMoc@epHoe
JIaBJICHKE; TUTaBaHUE TEJI, TPEBPAICHUS] MEXaHUYECKOU SHEPTUH) IO ONMKUCAHUIO UX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OMbBITOB, JAEMOHCTPUPYIOUIUX JAHHOE
bu3nUecKoe SIBICHHE;

pacno3HaBaTh ~ NPOSBICEHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpy’XarolieM Mupe (B TOM 4Yucie (pu3nueckue SIBICHUS B MPUPOJE: MPUMEPHI
JBUKEHHS C PA3JIMYHBIMUA CKOPOCTSIMH B JKMBOM M HEXHUBOM NPUPOJE, NCUCTBUE
CWJI TSDKECTH, TPEHHUsI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JTABJICHUSI HA YKMBOW OpraHU3M, IIaBaHUE pPbIO, pblYard B TeJie YEJIOBEKa), Mpu
TOM TEPEBOJUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO, BBIJCNATH CYIECTBEHHbIE
CBOMCTBa (MpuU3HaKu) GU3UIECKUX SIBICHUN;

OMUCHIBATh HU3YyUYECHHBIE CBONCTBA TeNl W (PU3NUECKUE SBJICHUS, UCIOIL3YS
busndeckne BeaMUMHBI (Macca, OOBEM, IJIOTHOCTH BEIIECTBA, BpPEMS, IIyTh,
CpEeIHsisl CKOpPOCTb, CHJa YNPYrOCTH, CHJIAa TSDKECTH, BEC Teja, Cujia TPEHWUS,
JaBJeHUE TBEPIOIO Teja, JAaBJICHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MexaHuueckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3(h(UIUEHT
MOJIE3HOTO JIEUCTBUSA MEXAHU3MOB, KUHETUYECKas U MOTEHI[MAIbHAs SHEPTHUs), IpU
OMMCAHUM TPABUIIBHO TPAKTOBATh (DPU3UUYECKUN CMBICI HCIIOIb3YEMbIX BEIIUYUH,
uxX OOO3HAUeHUs U EIUHUIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3UYECKYIO BEJIUYUHY C IPYTUMHU BEIUYMHAMU, CTPOUTH
rpad UKy N3y4EeHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYINH;

XapakTepu3oBaTh CBOMCTBA TeJl, (U3UMYECKHUE SIBJICHUS U MPOIECCHI,
UCIIOJB3Ys MpaBUjia CI0XKEHUsI CUl (BAOJb OJHOM mpsiMoit), 3akoH ['yka, 3akoH
[lackansa, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (0i0Ka), «30J0TOE
MPAaBWJIO» MEXAHWKH, 3aKOH COXPaHEHHs MEXaHMYECKON BSHEpPruu, NpH STOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBaTh €r0 MaTeMaTHYeCKOe
BBIPAKEHUE;

CTPOUTH MPOCTHIC (PU3UUYECKHE MOJEIU PeaTbHBIX OOBEKTOB, MPOILIECCOB H
SABJICHUM, BBIJENATH IPU OTOM CYIIECTBEHHbIE W BTOPOCTEIICHHBIE CBOWCTBA



00BEKTOB, MPOIIECCOB, SABJICHUHN, IPUMEHATh PU3NUECKUE MOJICTU JIJIs1 OOBSICHEHUS
(bu3nYeCKuX MPOLECCOB U PEIICHUs yUeOHBIX 3a1a4;

OOBSCHATH (PU3NUECKHUE SIBJICHUS, IPOLIECCHl M CBOWCTBA TEJI, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa, M pellaThb
KAUeCTBEHHbIE 3aJaud, B TOM YHKCJIE TPEOYIOIIHE YHMCIECHHOIO OLIEHUBaHUS
XapaKTEepPHBIX 3HAYCHUH (PU3NYECKUX BEIWYUH, IPU STOM BBIOMPATH a/IEKBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATH MPUUYUHHO-CIIEICTBEHHBIE CBS3M U BBICTPAaUBATh
JOTHYECKYIO0 ILEMOYKY pACCYKICHHM C ONOPOM HA W3YyUYEHHBIE CBOMCTBA
¢uznyeckux ABIECHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

pemaTth pacy€THble 3a1ayu (B 2—3 JEHCTBUSA) MO M3y4aeMbIM TeMaM Kypca
(bu3uKy, BIOMpas aIeKBaTHYIO (U3HYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB
U (GopMyIl, CBA3BIBAIOIINX (PU3NYECKUE BEIHUMHBI, 3aMCHIBATh KPATKOE YCIOBHE
U DPa3BEPHYTOE pEIICHHWE 3a/ladyM, BBIABIATH HEAOCTAIOLIUE WIW H30BITOYHbIE
JaHHbIe, OOOCHOBBIBaTH BHIOOP METOJA pEIICHHUs 3a/layd, HCIOIb30BaTh
CIPABOYHBIE JAHHBIE, TPOBOJUTh MATEMATHYECKHE MPEOOpa3oBaHUSI U PACUETHI,
OLIEHWBATh PEATMCTUYHOCTh MOJYUYEHHOTO 3HAUYCHUA (PU3UUYECKOW BEITUYMHBI U
OIpENETATh Pa3MEpPHOCTh (PU3UUECKOW BEIWYUHBI, MOJYYEHHON MPH PEIICHUU
3aJ1a4;

pacrno3HaBaTb MPOOJEMBbI, KOTOPbIE MOXHO PpEHIMTh MpPU  [OMOUIH
bu3MYecKMX METOJ0B, M MpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pelleHus, B
ONMCAHUM  HWCCJIEAOBAHMS  PACHO3HABATh  IPOBEPAEMOE  MPEIIOIOKEHUE
(rumnotesy), HHTEPIPETUPOBATH MOYYEHHBIN PE3ybTaT;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WA (DU3UIECKUX
cBoiicTB Ten (mud@dy3usi, TEMIOBOE pacIIMPEHUE Tra30B, SIBICHUE WHEPIUH,
U3MEHEHUE CKOPOCTU MpPH B3aUMOJEHCTBUM TEJ, Mepeiada AABICHUS KUIKOCTbIO
U Ta30M, MPOSBICHHE NEUCTBUS aTMOCHEPHOTO NaBJICHMS, NEUCTBUE MPOCTHIX
MEXaHHU3MOB): (HOPMYIHPOBATh MPEIANOI0KEHHE (TUIIOTE3Y) O BO3MOXKHBIX
pe3yibTaTax HaOIIOJEHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOIBI,

OPOBOANTH TPSIMbIE M KOCBEHHBIE HW3MEpEHUs (U3MUECKUX BEIUYMH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Tefa, 00bEM Tena, cuiia, TeMIlepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO TENa, CHJIA TPEHHS CKOJIbXEHHS, NaBJICHUE
BO3/lyXa, BBITAJKHMBAIOLIAs CHJIA, JEHUCTBYIOIIAs Ha IOTPYXEHHOE B KUIKOCTh
Ten0, KOA(D@PUIMEHT TOJE3HOro  JIEWCTBHS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX M LHUQPPOBBIX MNPUOOPOB, OOOCHOBBIBATH BHIOOP
MeTOoJa M3MepeHHs, (UKCUPOBATH IMOKa3aHHs MNPUOOPOB, HAXOAUTH 3HAUYCHUE
U3MEPSAEMON BEJIMYUHBI C TIOMOILBIO YCPEAHEHUS PE3YJIBTATOB CEPUN U3MEPEHUN 1
OLICHMBATh MOTPEIIHOCTh U3MEPEHHUI;



MPOBOIUTH HECIOXKHBIE JKCIIEPUMEHTAIbHbIC HCCIEAOBAaHUS 3aBUCUMOCTEH
¢u3nyecKux BETUYMH (3aBUCHMOCTH IyTH PAaBHOMEPHO IBMXKYLIETOCs Tejaa OT
BPEMEHM [JBUXKEHHS Teja, CUJIbl TPEHHUS CKOJIBKEHUS OT CHJIbl HOPMAJIbHOI'O
JIaBJICHUs, KayecTBa OOpabOTKM IOBEPXHOCTEW TEl U HE3aBUCHMOCTH CHJIbI
TPEHHUS OT IUIOMIAJN COMPHUKOCHOBEHHUS TEJ, CUJIbl YNPYTOCTH OT YTHHEHHUS
NPYXHUHBI, BBITAJKUWBAIONMIEH CHIIBI OT 00BbEMa MOTrpYKEHHOM dYacTU Tela U OT
IUIOTHOCTU KHUAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Tejia, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUS TeJ, YCIOBUN paBHOBECHS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneMm (GOpMyJIHpOBaTh 3a7adyy W TUIOTE3Y
UCCIIEIOBAHMSI, CAMOCTOSTENBHO IUIAHUPOBATh HCCJIENI0BAHUE, CaMOCTOATEIbHO
coOMpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKIIUH,
IPECTABIISITh MMOJYYSHHbIE 3aBUCUMOCTH (DPU3MUECKUX BEJIMYUH B BUJAE TAOJIHUI U
rpauKOB, OLEHUBATh MOTPEIIHOCTH, JieJaTh BBIBOJABI IO pe3yibTaTaM
UCCIIEJOBaHMS;

coONMI0aTh MpaBWiIa TEXHUKU O€30MacHoro Tpyaa mpu pabore cC
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh MPUHILIMIIBI ACHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JUHAMOMETp, cooOularoIMecs Ccocynbl, OapoMeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB C OMOPOM Ha WX OmHcaHus (B TOM
qyclie: MOAUINIHUKY, YCTPOUCTBO BOJOMPOBO/IA, THUAPABINYECKUI Tpecc, CU(OH,
MaHOMETp, BBICOTOMEp, IOPIIHEBONH HACOC, apeoMEeTp), HCHOIb3ysl 3HaHUSA O
CBOMCTBAaX (DU3MUECKUX SBJIECHUI U HEoOXoauMble (QU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH,

UCIIOJb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB IMpHU
pelIeHNnH y4eOHO-IPAKTUUECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTHYECKOTO
UCTIONb30BaHusl (DU3MUECKUX 3HAHWW B TMOBCEJHEBHOW >KWU3HM JUIsl OOECTICUEHUs
0e30MacHOCTH TpHU OOpallleHnu ¢ NpudopaMH U TEXHUYECKMMHU YCTpPOMCTBaMH,
COXpaHEHHUSI 3J0POBbsI U COONIOJCHUS HOPM DSKOJOTHYECKOTO TIOBEICHUS B
OKPYIKalOIIEH CPEE;

OCYILECTBIATh OTOOpP HCTOUYHUKOB MH(OpMALNU PUINIECKOTO COACPKAHUS B
WuTepHere, camMocTOSATENbHO (OPMYIHpYysl TOHMCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCA 3HAHUW M TMyTEM CpPaBHEHUS PAa3IMYHBIX HCTOYHUKOB BBLACIATH
uHbOpMaIMIO, KOTOpas SBJSIETCS NPOTUBOPEYMBOM WM  MOXET  OBITh
HEI0CTOBEPHO;



WCIIOJIb30BaTh TPHU BBIMIOJTHEHUU YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATYPy (PU3NYECKOTO COAEpIKAHUSA, CIIPABOYHBIC MaTEPHANIbI, PECYPCHI CETH
WNHuTtepHer, BiaaeTh MNpuéMaMyd KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KpaTKHWE MHUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 WCTOYHHKOB WH(MOpMAIuu (U3UIECKOTO CONEPKaHHSI, B TOM UHCIIE
nyOJIMYHO JIeNIaTh KPAaTKHWE COOOIIEHUSI O pe3yJibTaraX MPOEKTOB WM YYEOHBIX
WCCIIEIOBAHUM, TPU 3TOM TIPaMOTHO MCIIOJIb30BaTh W3YYECHHBIM MOHSITUWHBIN
amnmapar Kypca (pu3uKu, COPOBOXK/IATh BRICTYILICHHE MPE3EHTAIINECH;

IIPU  BBIMOJHEHUM Y4YEOHBIX IIPOCKTOB M HCCJEAOBAHUM pacHpenessiTh
00SI3aHHOCTU B TPYIINE B COOTBETCTBUM C MOCTaBJICHHBIMU 3aJladyaMu, CIEIUTh 3a
BBIIIOJTHEHUEM IUIaHA JEWCTBHI, aJeKBAaTHO OIIEHHUBATH COOCTBEHHBIM BKJIAJ B
JESITEIbHOCTh ~ TPYMIIbI, BBICTPAMBATh KOMMYHUKATHBHOE B3aWMMOJICHMCTBUE,
YUYUTBHIBasi MHEHUE OKPYKaIOIIHX.

K koHuy oOydeHus ¢ 8 knacce npeIMETHbIE PE3yJIbTaTbl HAa YriayOJE€HHOM
YPOBHE JOJKHBI OTpakaThb CPOPMUPOBAHHOCTD Y O0YUAIOUIUXCS YMEHHM:

UCIOJIb30BaTh MOHATHUS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBH)KEHHE
aTOMOB M MOJIEKYJI, arperaTHbl€ COCTOSIHUSA BEIIECTBA, KPUCTAUNIMYECKHE U
amMopdHBIe TeJa, HACHILEHHBIM M HEHACBHIIIEHHBIM Map, CrocoObl M3MEHEHUS
BHYTPEHHEW DSHEPIrUM, DJJIEMEHTApPHBIA JJIEKTPUYECKUM 3apsii, IPOBOJHUKH,
MOJIYTIPOBOJHUKH, JTUANEKTPUKH, KCTOYHUKH MTOCTOSSHHOTO TOKA, 3JIEKTPUUECKOE U
MarHUTHOE MOJIs, ONTHYECKas CHCTEMa) M CUMBOJMYECKUH $3bIK (DU3UKUA NpU
pelIeHn YU4eOHBIX U IPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIJIOBOE pacCIIMpEHHE (C)KATHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHHE, CMAuMBaHUE, KallWJUISIPHBIC SBIICHMS,
UCIapeHue, KOHACHCAIUs, IUIaBJICHHUE, KPUCTALIU3AIMS, KUIIEHHE, CIIOCOObI
Teruionepeaaun (TerIonpoOBOAHOCTb, KOHBEKIIMS, U3TyUYEHNUE), TEIUIOBbIE MOTEPH,
AIIEKTpU3aLUsl TeJ, B3aUMOJCHCTBUE 3aps/iOB, JNEHCTBUSA SJEKTPUUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECIICTBUE MarHUTOB, AEHCTBUE MATHUTHOTO IOJISI Ha
IIPOBOJHUK C TOKOM) IO OINMCAHUI0 HX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh  MPOSIBIIEHWE  M3YyYEHHbIX  (U3UYECKUX  SIBJICHUH B
OKpyXammieM wMupe (B TOM uHcle (U3MUYEeCKHue SBICHUS B TMPUPOE:
NOBEPXHOCTHBIE M KalWUISIPHBIE SBJIICHHUS B MPUPOAE, KPUCTALIBI B MPUPO/E,
uznyuyenue CoiHia, 3amep3aHue BOJIOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHEra, J3JIEKTPUYECKUE SBJIEHUS B arMocdepe, d3JIEKTPUYECTBO
YKUBBIX OPraHW3MOB, MAarHUTHOE TOJe 3eMJIH, Ipeiid MOII0COB, POJIb MATHUTHOTO
noyigs JUIs KU3HM Ha 3emMJjie, MOJSPHOE CHUSHUE), NP O3TOM IEPEBOIUTH



INPAKTUYECKYIO 3aJadyy B Y4YeOHYI0, BBIJIEHATh CYILIECTBEHHBIE CBOICTBa
(mpu3HaKK) HU3UUECKUX SBIICHHIM;

OIKCHIBaTh HU3YUYEHHBIE CBOMCTBA Tel U (PU3UUYECKUE SIBJICHMSI, UCIOJIb3YS
dbu3nyecknue BeIWYUHBI (TeMmIeparypa, BHYTPEHHSSI DSHEpPrusi, KOJUYECTBO
TEIUIOTHI, paboTa rasa, yJenbHas TEIJIOEMKOCTh BEIIECTBA, YJENbHas TEIIoTa
IUTaBJICHUS, yJelbHas TEIUIoTa NapooOpa3oBaHMs, YJEIbHAas TEIJIOTa CrOpaHus
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO IEUCTBUS TEIJIOBOM MalllMHbI, OTHOCUTEIbHAS
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHH 3apsij, CHUjJa TOKa, DSJIEKTPUYECKOE
HaIpsDKEHUE, COINPOTHBIIEHHE NpoBOoAHMKA, DJ[C B LeNM MNOCTOSHHOIO TOKA,
AIIEKTPUUECKOE YAENIbHOE COMPOTUBJICHUE BEIIeCTBa, paboTa U MOIIHOCTH
AIIEKTPUUECKOTO TOKA), MPX OMUCAHUU NMPABUIBHO TPAKTOBATH (PU3UYECKHUI CMBICI
UCTIOJb3YEMBIX BEIMYMH, MX OOO3HAUEHUS U €AWHHULBI (DU3HUECKUX BEITUYMH,
HaxXoAUThb (OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUUYHUHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH TpaUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEpU30BaTh CBOMCTBA TeJ, (U3MUECKHE SBJICHHS U IPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBA, ypaBHEHUE TEIUIOBOro OajilaHCca, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIo
3apsiga, 3akoH KynoHa, NPUHIUI CYNEpIIO3UIIMM 3JIEKTPUYECKUX TMOJeH, 3aKOH
Owma muia yyactka uenu, npasuia Kupxroga, 3axkon Oma Juist IOJHON 1enH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXpaHEHMsI SHEPIHH, MPU ITOM pa3auyaTh CIOBECHYIO
(OpMYIUPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BhIPAKEHUE;

CTPOUTH MPOCTbIE (PU3NYECKHE MOJENIN pealbHBIX OOBEKTOB, IMPOLIECCOB U
SBJICHUW, BBIJACIATh IIPU OTOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA
O0OBEKTOB, MPOIIECCOB, SIBICHUMN, MPUMEHITh (PU3MUECKUE MOEIHU ISl OOBICHEHUS
(U3HYECKUX MPOLIECCOB U PELICHUS YUYEeOHBIX 3a/1a4;

OOBICHATH (PU3NUECKHUE SIBICHHUS, TPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CUTyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KaueCTBEHHbIE 3a7]aud, B TOM YHCJIE TPEOYIOIIHE YHMCICHHOTO OLIEHUBAHUS
XapaKTEPHbIX 3HAUYECHUN (PU3NYECKHX BEJIUYHUH, NP 3TOM BBIOMPATH aI€KBATHYIO
(pM3HYECKYI0 MOJIENb, BBISBISATH IMPUYUHHO-CIIE/ICTBEHHBIE CBS3M U BBICTPAaUBATh
JIOTUYECKYIO IIEMOYKY PACCYX IACHUM ¢ ONOpod Ha HW3Yy4YEHHbIE CBOMCTBa
buznyecKkux ABIECHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajJayu (C Oomnopol Ha 2—-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJeKBaTHYIO (PU3UYECKYIO MOJEINb, C
UCIIOJIb30BAaHUEM 3aKOHOB U (HhOpPMYJI, CBA3BIBAIOUIUX (PU3MUECKHE BEIUYMHBI,
3alMCBIBATh KPATKOE YCJIOBUE M Ppa3BEPHYTOE pEIICHUWE 3a/layd, BBISBISAThH
HEJIO0CTAlOIINe WIH U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METO/a PEIICHUs
3aJlayi, MHCIOJIb30BaTh CIPAaBOYHbIC JaHHbIC, NPUMEHSATH METOJbl aHaJInu3a
pa3MepHOCTEH, HUCMONb30BaTh Ipaduueckrue METOAbl PELICHUs 3a]lay, MPOBOJIUTH



MaTeMaTU4YeCKUe MpeoOpa3oBaHUsl W Pacy€Thl, OLEHUBATh PEATUCTHYHOCTH
MOJIYYCHHOTO 3HAa4YeHUs (DU3UYECKON BETUYMHBI WU OMPEACIATh Pa3MEPHOCTh
(bu3HYeCKO BEIMYUHBI, MOTYUYEHHOMN MPU PEIICHUH 33/1a4K;

pacno3HaBaTh NIPOOJEMBbI, KOTOPHIE MOMKHO pEHIUTh MpPU  [OMOIIU
($u3MYEeCKMX METOJ0B, M NpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pEIlIeHHs, B
ONMCAaHWH  HWCCIICJOBAaHMS  pACIO3HAaBaThb  NIPOBEPSIEMOE  NPEATOJIOKEHUE
(runoTesy), UHTEPIPETUPOBATH MOIYYEHHBIN pE3yibTarT;

MIPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (DU3UUECKUX SIBJICHUHN WIH (DU3UISCKUX
CBOMCTB TeN (KamWJUISIPHBIC SIBJICHUS, 3aBUCUMOCThH JAaBJICHUS BO3JyXa OT €ro
o0bEMa W TeMIepaTrypbl, CKOPOCTHU IIpollecca OCThIBaHUS (HArpeBaHus) MpHU
U3ITyYEHUH OT LBeTa Hu3JIydarouleil (IOIJIOIAIoNIe) MOBEPXHOCTH, CKOPOCTh
UCIIApEHHS] BOJBI OT TEMIIEPATYPhbl JKUJIKOCTH M IUIOHMIAAM €€ IMOBEPXHOCTH,
ANEKTpU3alUs TEI U B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJICUCTBUE
MIOCTOSIHHBIX MAarHUTOB, BU3yaJIM3alllsl MATHUTHBIX MOJIEA OCTOSIHHBIX MAarHUTOB,
JEUCTBUSA MarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTa,
CBOICTBA 3JIEKTPOJIBUraTeNsl MOCTOSHHOIO TOKA): (POPMYJIUPOBATH MPOBEPSEMOE
npeanosjgokenne  (TUMoTe3y) O  BO3MOXHBIX — pe3ysibTaTax — HaOJIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OIKCHIBATH XOJI OIBITA U (DOPMYIUPOBATH BHIBOJIBI;

MPOBOJUTH TMpPSMbIE U KOCBEHHbIE HW3MEpeHMs] (U3MUYECKUX BEITUYHH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTb BO3[yXa, CHJa TOKa, HaIpPSKEHUE,
yAENbHAs TEIUIOEMKOCTh BEILECTBA, CONPOTUBIEHUE NPOBOAHUKA, paboTa U
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa) C MCIOJIB30BAHHEM aHAJIOTOBBIX U IU(POBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpeHUs, (UKCUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAYEHHUE M3MEPSEMOM BEJIMYMHBI C TOMOIIBIO YCPEIHEHUS
pE3yNbTATOB CEPUU U3MEPEHHUI U OLIEHUBATH MMOIPEIIHOCTh H3MEPEHUM;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIEOBAHUS 3aBUCUMOCTEH (PU3MYECKUx
BEJMYMH (3aBUCUMOCTH JIaBJIEHUs BO3JyXa OT €ro o0b&Ma W HarpeBaHUs WIIU
OXJIaXJICHHUS, UCCIEOBaHUE SIBJICHUS TEIIIO0OMEHA IPU CMEIIUBAaHUU XOJIOJHON U
ropsiyel BOJbL, 3aBUCHMOCTb CONPOTHBIICHHUS NPOBOAHUKA OT €ro JUIMHBI,
IUIOIIAIA  TIONEPEYHOTO CEYEHHs W YACIBbHOTO CONPOTHBJIEHUS BEIIECTBA
IIPOBOJHUKA, CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAIpPSDKEHUS Ha
IIPOBOJTHUKE, MCCIIEIOBAHHUE IOCIEA0BATEIBHOIO M IMAPAJUIEIBHOIO COEIMHEHUN
IIPOBOJTHUKOB): COBMECTHO C yuuTenaeM ¢GOpMyIUpOBaTh 3ajladyy W TUIOTE3Y
WCCIICOBAHUSI, CAMOCTOSITEIBbHO IUIAHUPOBATHh MCCIENOBAHUE, CAMOCTOATEIIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAHOBKY C HCIOJIb30BAHUEM HWHCTPYKIUHU,
MPEICTABIATh MOJYUYECHHBIE 3aBUCUMOCTUA (DU3NYECKUX BETUYUH B BUJE TaOIUIl U
rpauKoB, OIEHUBATH MOTPEIIHOCTH, JEeNaTh BBIBOJBI IO pe3yjbTaTaM
UCCIIEJOBAHNS;



cobOmoaTh mpaBuia 0€30MacHOro Tpyaa Mpu padbore ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmucaHus (B TOM
YHUCle: CUCTEMa OTOIUIEHUS JOMOB, TMIPOMETp, MapoBas TypOWHa, aMIEpMETp,
BOJIETMETP, CUETUYMK AJIEKTPUUECKON DHEPTUHU, IEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeyibHbIE  3JEKTponpuOOpbl  (IpUMEpPBI), MPEAOXPAHUTENIHM U HX
OpUMEHEHHEe B OBITY M TEXHHKE, NPUMEHEHHE TMOCTOSHHBIX MAarHHuTOB,
JIEKTPOMArHUTOB, 3JEKTPOJBUIaTENb IMOCTOSIHHOTO TOKA), WCIOJIb3Yysl 3HAHUS O
CBOMCTBaX (DU3MYECKUX SABJICHHUM, HEOOXOAUMble (PU3NYECKHE 3aKOHBI MU
3aKOHOMEPHOCTH;

pacno3HaBaTh IIPOCTbIE TEXHUYECKUE YCTPOWCTBA W HM3MEPUTENIbHbBIE
npuOoOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUAKOCTHBIM TepMOMETP,
TEPMOC,  TCUXPOMETpP, TUTPOMETpP, JIBUraTeilb BHYTPEHHEr0  CropaHus,
AIIEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lenel ¢
NOCJIEOBATEbHBIM W NApaJICNbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas
YCIIOBHBIE O0O3HAUEHUS AJIIEMEHTOB AJIEKTPUYECKUX IIETIEH, UCIOJIb30BATh CXEMBI
U CXEMaTHUYHbIE PUCYHKU W3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOpPOB M TEXHOJOTUYECKUX IPOLIECCOB IMPU PEIICHUU y4eOHO-NIPaKTUUYECKUX
3aj1a4;

IPUBOJUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTHUYECKOTO
UCTIOJb30BaHUsl (DU3MUECKUX 3HAHUU B MOBCEJHEBHOW >KM3HU ISl OOECIeueHus
0e30macHOCTH TPU OOpaIlleHuH C MpUOOpaMH U TEXHHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUsI 370pOBbS U COOJIIOJCHHS HOPM DKOJOTHYECKOrO TOBEACHHS B
OKpYXaroUIEH Cpeie;

OCYIIECTBIAThH MOUCK HUH(pOpMannu Gpuznyeckoro conaepxkanus B HTepHere,
CaMOCTOSITENILHO (POPMYJIMpPYsT TMOUCKOBBIM 3ampoc, Ha OCHOBE MMEIOIIUXCS
3HAHUM M CPABHEHMs JIOMOJHUTEIHHBIX HCTOYHHUKOB BBIIETATH WH(MOpMAIUIO,
KOTOpas SABJISIETCS] IPOTUBOPEUNBON UM MOKET OBITh HEIOCTOBEPHOM;

UCTIONBb30BaTh TPU BBHIMOJTHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUS, CIIPABOUYHbIE MAaTEpHalbl, PECYPChl CETU
WuTepHeT, Bnanerb NpUEMAMH KOHCIEKTHPOBAaHUSA TEKCTa, NpeoOpa3oBaHUs
nH(pOopMaIu U3 OJHON 3HAKOBON CUCTEMBI B JIPYTYIO;

co3laBaTh COOCTBEHHbIE IMCHMEHHBIE M KpaTKUE YCTHbIE COOOIIECHHS,
00001as nHGOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOIO COEpkKaHUs, B
TOM  4YHCl€ MyONUYHO  MPEACTaBIATh  PE3yNbTaThl  NPOEKTHOM  WIH
VCCJIEI0BATENBCKON NEATENBHOCTH, ITPU 3TOM I'PAMOTHO MCIOJIb30BaTh U3y4YECHHBIN
NOHATUUHBIM  ammapar  Kypca  (U3UKHM,  CONPOBOXKIATh  BBICTYIUICHUE
MPE3EHTAIUEH;



P BBITIOJTHCHUH yYYE€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX TPOIECCOB
pacnpenensiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHHM C TIOCTABJICHHBIMU
3aJlayaMu, CJIEUTh 32 BBIIOJIHEHUEM IUIaHa JCHCTBUU U KOPPEKTUPOBATH €ro,
aJIcKBaTHO OIICHMBATh COOCTBEHHBI BKJIaJA B  JCATCIBHOCTh  T'PYIIIIHI,
BBICTpaWBaTh KOMMYHHMKAaTUBHOE B3aUMOJCUCTBUE, TIPOSBISII TOTOBHOCTH
pa3peniath KOH(QIHKTHI.

K koHuy oOydenuss ¢ 9 knacce npenMeTHbIE Pe3yJbTaTbl Ha YriayOJEHHOM
YPOBHE JIOJKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHHIA:

MCII0JIB30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBIKEHUSI, HEBECOMOCTb U IEPErpy3KH, LEHTP TAKECTU, MEXaHUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK U YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTIC€HOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKH CBETa, OJIM30PYKOCTh U
JANbHO30PKOCTh, CHEKTPbl MCIyCKaHUsl M MOTJOoLIeHus, anbda-, Oera- u ramma-
U3ITy4YEHHsI, U30TOIbI, SiAEpHAas U TEPMOSJAEPHAsl SHEPreTUKa) U CUMBOJUYECKUN
S3bIK (DU3UKYU TPU PEIICHUH YUEOHBIX U MPAKTUYECKUX 33/1a4;

YBEPEHHO  pa3iau4arh  sBJICHHA (PaBHOMEPHOE M  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBU)KEHUE, PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE TMAaJIEHHE TE€J, JBMXKEHHE MO OKPYKHOCTH, B3aMMOJIEUCTBHE T,
paBHOBECHE MAaTEPUAIBHOM TOYKH, PEAaKTUBHOE JBUKEHUE, HEBECOMOCTb,
Kose0aTesIbHOE  JIBWKEHHE (FapMOHHMYECKHE, 3aTyXalolllue, BbIHYKJECHHbIE
KoJeOaHusl), PE30HAHC, BOJIHOBOE JABMKEHHUE (paclpOCTpaHEHHWE U OTpPAXKEHUE
3ByKa, uHTephepeHus U qudpakiuus BOIH), TPSIMOJIMHENHOE pacIpOCTpaHEHUE,
OTpaXEHUE M TMpPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpPaXKEHUE CBETa,
pasnokeHue Oeaoro cBeTa B CHEKTP U CJIOKEHHUE CIEKTPAJIbHBIX LIBETOB,
€CTECTBEHHAsl  pAJUOAKTUBHOCTb, BO3HMKHOBEHWE JIMHEHYATOro0  CHEKTpa
U3ITy4YEeHHs) TI0 OINUCAHUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacno3HaBaTh  MPOSIBJIEHWE  M3YYEHHbIX  (U3MYECKUX  SBICHUHA B
OKpy>kKaromeM Mupe (B TOM 4ucie (pu3ndeckue sBICHHUS B MPUPOJAEC: MPUIUBBI U
OTJIUBBI, ABMKEHUE IIaHeT COJHEYHON CHCTEMBI, PEAKTUBHOE JIBH)KEHHE >KMBBIX
OpPraHU3MOB, BOCHPUSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHUE, CEHCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOJE, OMOIOTHUECKOE
JNEUCTBUE BUAUMOIO, YJIbTPA(QHOIETOBOTO W PEHTTEHOBCKOI'O HW3IYyYEHHH,
€CTECTBEHHBI PAaJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaAHMOAKTUBHOE
U3JIyYEHHE NPUPOJHBIX MHUHEPAIOB JIEWCTBHE PAJMOAKTUBHBIX H3JIyYEHUH Ha
OpPraHH3M 4YEJIOBEKAa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 33jaduy B Y4YEOHYIO,
BBIJICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PUBHUUECKUX SBIICHHUI;

ONKCHIBATh HM3YUEHHBIE CBOMCTBA TeJ W (PU3UUECKUE SIBJICHUS, UCIOJIb3Ys
¢usznyeckue BENWYMHBI (CPEAHAS W MTHOBEHHass CKOpPOCTh Tella IpHU



HEPaBHOMEPHOM JIB)KEHHH, YCKOpPEHHE, MepeMEUIEHUE MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBUOKEHMM,  yIJIOBas  CKOPOCTb,  LIEHTPOCTPEMHUTEIBHOE
YCKOpEHUE, CHJla TPEHUsI, CUJla YIPYTOCTH, CUJIa TSKECTH, YCKOPEHUE CBOOOAHOIO
naJIeHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMILYJIbC TEJa, UMITYJIbC CHUJIBI,
MOMEHT CHJIbl, MEXaHUYECKasi pad0Ta U MOILIHOCTb, IOTEHLIMAJIbHAS YHEPTUs TeNa,
HOJIHATOIO HaJl HOBEPXHOCTHIO 3€MJIM, TOTEHIMAIbHAS SHEPTUS CXKATOU MPY>KHUHBI,
KMHETHYECKasi JHEeprusi, INOoJIHAasg MEXaHWYecKas DSHeprusi, MepuojJ, M YacTroTa
KoJieOaHuil, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasATHUKOB, JJIMHA BOJHBI,
IPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, IIOKAa3aTellb IPEIIOMIICHUS
cpenbl), IpU ONMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3UYECKUI  CMBICI
UCIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IWHULBI (PU3NYECKUX BEJIUYHUH,
HaXOAUTh (YOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYHHY C APYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTb CBOICTBa Tel, (U3NYECKUE SIBICHHUS M IPOLECCHI,
UCIIOJIb3YS 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHPHOI'O TSATOTEHUS, MPUHLUII
CYNEpIO3ULIMA CWJI, HPUHLMI OTHOCUTEIbHOCTH ['anmunesi, 3axkoHbl HproTOHAa,
3aKOH COXPAaHEHUs HMMIIYJIbCa, TEOPEMY O KMHETHYECKON SHEpruu, 3akoH [yka,
3akOH bepHyimn, 3aKOHBl OTPaK€HUS U NPEIOMIIEHMsI CBETa, (OpMYJly TOHKOU
JIMH3bI, TUIAHETAPHYI0 MOJEINb ATOMA, HyKJIOHHYIO MOJIEIb ATOMHOTO SI/Ipa, 3aKOHBI
COXpPaHEHUs 3apsI0BOTO U MAaCCOBOTO YMCEN IMPHU AJIEPHBIX PEAKLUIX, IPU ITOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €70 MaTEMaTHYECKOE BBIPAKEHMUE;

CTPOUTH (PU3MUECKHE MOJENTU PEaJbHBIX OOBEKTOB, MPOLIECCOB U SIBICHUH,
BBIIEATh TPU 3TOM CYLIECTBEHHbIE M BTOPOCTEIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBJICHUN, MPUMEHATh (QU3NYECKUE MOJEIM s OOBSCHEHUs
(U3HYECKUX MPOLIECCOB U PELICHUS YUYEeOHBIX 3a/1a4;

OOBICHATH (PU3UYECKHUE SIBICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPHUEHTHUPOBAHHOIO XapakTepa, M pelarh
KayeCTBEHHbIE 3a/Jayd, B TOM 4Hcle TpeOyloIHe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKHUX BEJIMYMH, [P 3TOM BBIOMPATH aJI€KBATHYIO
(pM3HYECKYI0 MOJIENb, BBISBISATH IMPUYUHHO-CIIE/ICTBEHHBIE CBS3M U BBICTPAaUBATh
JOTHYECKYI0 IIETIOYKY PAacCyXACHUH M3 2—3 MIaroB C OMOPOM Ha HM3yYeHHBIC
CBOMCTBA (DU3MUECKUX SIBICHUN, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pellaTh pacyETHBIE 3aJ]aud 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJIENb, C HCIIOJIb30BAHUEM 3aKOHOB U
bopmyJ, CBA3BIBAIOIINX (PU3UYECKHE BEJIMYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PpEIICHHWE 3aJauM, BBIABIATH HENOCTAIOIIUME WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP MeETOJa peUIeHWs 3aJadd, HCIO0JIb30BaTh
CIPAaBOYHBIE JAHHBIE, IPUMEHATh METOJIbl aHAIM3a Pa3MEPHOCTEH, UCIOIb30BaTh
rpaguueckue  METOAbl  pEIIeHMs  3ajJay, [POBOJUTH  MaTEeMaTUYECKUeE



npeoOpazoBaHusl U pacy€Thl, OIEHUBATh PEATMCTUYHOCTh TOJYyUYEHHOTO 3HAUCHUS
¢u3nyecKoil BETUYMHBI U ONPEACNATh Pa3MEPHOCTh (U3HUECKON BEIUYUHBI,
MOJTyYE€HHOM MPH pEeIICHNH 3a]1auH;

pacno3HaBaTh NIPOOJEMBbI, KOTOPbIE MOXKHO pEHIUTh MPU  [OMOIIHU
¢u3nYecCKuX METOAOB, W TpeIaraTh OPUEHTHPOBOYHBIA CIIOCOO peIIeHUs, B
ONMCAaHUU  WCCIENOBaHHWS  pPAClO3HABaTh  IPOBEPSEMOE  MPEINOJIOKEHUE
(runoTte3y), OIIEHWBATh TPABWIBHOCTh TMOPAAKAa TPOBEACHUS HCCICIOBAHUS,
UHTEPIIPETUPOBATDH MOIYUCHHBIN Pe3ybTarT;

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UUECKUX SIBICHUN WIH (DU3UIECKUX
CBOICTB TeJ (M3yueHHe BTOporo 3akoHa HbroToHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXPAHEHMS HMITYJIbCa, JEHCTBHE 3aKOHa bepHyin W BO3HWKHOBEHHE
NOBEMHONW CHJIBI KpPbUIA, 3aBUCHMOCTb IE€pHOJa KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U JKECTKOCTH MPYXUHBl U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJlbIX KOJeOaHWil, TMpsSMOJIMHENHOE pacnpoCTpaHEHUE CBETa,
pas3inoxeHne OeloTo CBeTa B CHEKTpP, U3YUCHHE CBOMCTB M300paKEeHHsI B MJIOCKOM
3epKaje M CBOMCTB M300pa)Xe€HHs MpeaMeTa B COOMpAIONICH JIMH3E, HAOII0ACHNE
CIUIOIIHBIX M JIMHEHUYaThIX CIIEKTPOB H3IIy4eHHUS): POPMYJIUPOBATH MPOBEPSIEMOE
npeanosjokeHue (rUmoresy) O  BO3MOXHBIX — pe3ysbTarax — HaOJIOJEHUH,
CaMOCTOATENFHO COOMpPATh YCTAHOBKY M3 HM30BITOYHOrO Habopa o0OpyIoBaHUS,
OINKCHIBATH XOJ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;

IPOBOANTH TPU HEOOXOIMMOCTH CEpPHUI0 TPSAMBIX H3MEPEHHH, Ompeaenss
CpeqHee 3HAUCHHE M3MEpPAEMON BEJIMYMHBI M ONPEAENsis MOTPEIIHOCTD
pEe3yIbTaTOB NPSIMBIX H3MEPEHHM, OOOCHOBBIBATH BBHIOOP crocob0a H3MEpEeHUS
(M3MepUTENbHOTO MPUdOopa);

MPOBOJNTH KOCBEHHBIEC U3MEPEHUsT PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella NpPU PAaBHOYCKOPEHHOM JBM)KEHHUH, YCKOpEHHE CBOOOJHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(P(GULUMEHT  TPEHUs  CKOJIbKEHU,
MexaHudeckas paboTa M  MOIINHOCTh, YacToTa U NEpPUOJ  KoJieOaHUU
MaTEeMaTHYeCKOTO W TMPYXKUHHOTO  MAasATHHKOB, (OKYCHOE  pacCTOSHHE
coOuparomiedl JMH3bI W €€ ONTUYeCKas CHila, pPaJAHOaKTHUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX M LU(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BHIOOP
METOJa HW3MEpEHUs, IUIAHUPOBATh HM3MEPEHHs, CaAMOCTOATEIBHO COOHpaTh
HKCINEPUMEHTAJIbHYI0  YCTAHOBKY,  BBIYHMCIATH  3HAYEHUE  BEJIMYUHBI U
aHAJIM3UPOBATh IOJYUYEHHBIE PE3YJbTAThl, OLIEHUBAS IMOTPEUIHOCTh PE3yJIhTAaTOB
KOCBEHHBIX U3MEPECHU;

IPOBOJUTH HKCIEPUMEHTAJIbHbIC MCCIIECOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NpPHU PaBHOYCKOPEHHOM JIBUXKEHUU 0e3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbl TPEHHUS CKOJIBKEHHSI OT CHJIbI
HOPMAJIBHOTO JaBIICHUS, MEpHOJa KOoJIeOaHH MaTeMaTHYeCKOro MasTHHKA OT



JUIMHBI HUTH, ONPEACIICHHE YCKOPEHUsI CBOOOJHOTO TMaJICHUs, HUCCIEIOBAHUE
W3MEHEHHUSI BEJIMYUHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTbH yTJIia
OTpaXEHUs CBETa OT yria MaJCHUs, yria MpeIOMJICHHUS OT YyIja MaJeHUs
CBETOBOT0O JIy4ya, HCCJIEIOBAHUE TPEKOB: HM3MEPEHHE SHEPIHMM YaCTUIIBI IO
TopMo3HOMY TyTH (10 (oTtorpadusim)): COBMECTHO C yuHUTeIeM (POpMyITUpPOBATH
3a/1adyy W TUIIOTE3Y HUCCIIEIOBAHUS, CAMOCTOSATENIBHO IJIAHUPOBATH UCCIEIOBAHUE,
CaMOCTOSITEJIbHO COOMpaTh AKCIEPUMEHTAJIBHYIO YCTAHOBKY, MPEJICTABISTh
MOJIYYCHHBIC 3aBUCUMOCTH (DM3MYECKUX BEIMYWH B BHJIEC TaOMHIl U TPAPUKOB,
OLICHUBATh MOTPEUIHOCTH, JEJIaTh BBIBOABI [10 PE3YJIbTaTaM HCCIIEI0BAHUS;

coOIoaTh MpaBumiia Oe30mMacHOro Tpyla mnpu padore ¢ aabopaTOpHBIM
000Opy10BaHUEM;

XapaKTEePU30BaTh MPUHIUIIBI JEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOWCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPON HA HMX OMHCAHUS (B TOM
qyclie: CHUAOMETP, JTAaTUMKU TOJOKEHHUS, PACCTOSHUA M YCKOPEHHs, pakera,
9XOJIOT, OYKH, MEPUCKOIN, (oToanmapar, MUKPOCKOM, TEIECKOI, ONTHUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JO3UMETpP, kamepa BuibcoHa), MCHoNb3ys 3HAHUSA O
CBOMCTBaX (PM3MYECKUX SIBICHUN U HEOOXOIUMBbIE (HU3UYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKHM HW3YUYEHHBIX TEXHUYECKHUX
YCTPOWCTB, H3MEPUTENIBbHBIX TMPUOOPOB M TEXHOJOTMYECKHX TMPOIECCOB MpHU
pelieHnn y4eOHO-TIPaKTUYECKUX 3a7ad, ONTUYECKHE CXEMbl ISl MOCTPOCHUS
M300paXeHU B TNIOCKOM 3€pKajie ¥ COOMparoIIel JIMH3E;

MPUBOIUTH MPUMEPHI (HAXOAUTH HHPOPMAIHIO O TIPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW KM3HU JUIsl 0OecreueHus
0e30MacHOCTH NpHU OOpallleHuH ¢ NpUudOpaMH U TEXHHUUYECKUMHU YCTpOMCTBaMH,
COXpPaHEHHS 3JI0pOBbSI M COOJIOJCHUS HOPM SKOJOTMYECKOro TIOBEICHUS B
OKPYXarUIEU Cpee;

OCYUIECTBIIAThH MOUCK MH(pOopMaIuu Gusnyeckoro conepxxanus B UntepHere,
CaMOCTOATEIHHO (HOPMYIIHUPYsI MOMCKOBBIN 3aMpoC, HAXOAUTh MYTHU OIMPECICHHUS
JIOCTOBEPHOCTH TOJIydeHHOM HH(OpMAIlMu Ha OCHOBE HMEIOLIMXCS 3HAHUU U
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPU BBHITIOJTHEHUU YYEOHBIX 3aJaHUi HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKAHUSA, CIIPABOUYHBIC MaTEPHANIBI, PECYPCHI CETH
WUuTepHeT, Bianerb mnpuéMamMu KOHCIEKTHMPOBAHUSA TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uH(OpPMAITUU U3 HECKOJBKUX MCTOYHHKOB (DPU3MUECKOTO COACPNKAHUS, ITyOITMIHO
MPEACTABIATh PE3yJIbTaThl IPOECKTHON MU UCCIEN0BATEIbCKON AESTEIbHOCTH MPU
TOM TPaMOTHO HCIOJIb30BaTh M3YYEHHBIA MOHATUHUHBIN anmapatr H3y4yaeMoro



paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE MpPE3EHTAlMEel ¢ y4€ToM
0COOEHHOCTEH ayAUTOPUN CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne n/m Konrpoanubie IIpakTuueckue
NMPOrpamMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paszpnen 1. dusuka u €€ poJib B IO3HAHUH OKPYKAIOLIEro MUpa
11 ®usuka — HayKa 0 IpUpoJIe 2
1.2 du3ndecKkue BeTUNYNHBI 4
1.3 EcTtecTBeHHO-Hay4YHBIN METO/] IO3HAHUS 2
Hroro o pasneny 8
Paspnen 2. IlepBoHayanbHbIE CBEAEHHS 0 CTPOCHHHU BellleCTBA
2.1 CrtpoeHue BemiecTna 2 1
JIBM>KeHUE U B3aUMOJICHCTBUE YACTHII
2.2 4 2
BEIIECTBA
2.3 ArperaTHbIe COCTOSIHUSI BEIIECTBA 1
Uroro no pazpeny 7
Pa3nen 3. /IBu:xeHue u B3aumMojieiicTBue TeJl
3.1 MexaHn4eckoe JTBHKCHUE 10
3.2 Wuepuus, macca, II0THOCTh 9 1
3.3 Cwuna. Bune! cun 15
Hroro no paszuneny 34
Paznen 4. /laBiienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB
4.1 Hasnenue. [lepenaua qaBiaeHus TBEPABIMH 5 2




TCJIaMH, XXUAKOCTAMU U Ira3daMu

4.2 JlaBiieHHE KHJIKOCTH 6
4.3 AtmocdepHoe naBieHHE 5 1
44 ﬂeﬁCTBIfl.e JKUJKOCTH Y ra3a Ha 12 3
NOTPY>KEHHOE B HUX TEJIO
Hroro no paszneny 28
Pasnea 5. PaGora n MOIHOCTB. JHEprus
51 Pabota u MomHOCTB 6
5.2 [TpocThie MEXaHU3MBI 8
5.3 MexaHuueckasi JHeprust
Wroro no pazneny 19
Pasnen 6. [loBTopuTe1bHO-000011ar01IIMIT MOAYIb
6.1 [ToBTOpHUTENBEHO-0000IIAOIINUN MOTYIIb 6
Uroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 23



8 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB H TeM nudposbie
Ne i/mm P Konrpoabunie IIpakTHueckue (idpp )
NporpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. TenyioBble siBJI€HUA
N bu6mmorekxa [JOK
1.1 Crtpoenue u cBOMCTBa BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmnorexa [IOK
1.2 T 21 1
CTIOBBIC HIPOLECCEH > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Paznen 2. DiekTpryeckue 1 MAarHUTHBIE SIBJIEHUS
51 DNEeKTPUYECKUE 3apsi/ibl. 3apsKEHHBIE Tella 7 1 bubnnorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmmoreka [JOK
2.2 IT i i 2 1 7
OCTOSHHRI SICHIPHHCCIHH TOX 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 4
DICKTPOMATHHTHA HHYKLUHA https://m.edsoo.ru/7f4181ce
Hroro o pasneny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68 3 145


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

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabnbie IlpakTHueckue
NpOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
Paznen 1. Mexanuveckue siBJIeHUsl
MexaHu4yeckoe JIBUKEHHUE U CIIOCOOBI €ro
11 30 1 4
OIHCaHUs
1.2 B3aumopeiictBue Ten 18
1.3 3aKOHbBI COXpaHEHUs 15 1 2
Hroro no pazneny 63
Pa3nen 2. Mexanuveckne KoJie0aHUS U BOJHBI
2.1 Mexannyeckue KoyieGaHus 8 3.5
2.2 MexaHnuecKue BOIHBI. 3BYK 10 3

Hroro o pasneny 18

Paznean 3. 3J'ICKTp0MaFHI/ITHOC moJie u 3JICKTPOMAriHMTHbBIC BOJIHBI

31 DNEeKTPOMArHUTHOE TOJIE | 5

AIIEKTPOMATHUTHBIC BOJIHBI
Hroro mo pazneny 6

Pasnea 4. CBeroBbIe sIBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 8
4.2 JIMH3BI U ONITUYECKHUE IPUOOPHI

4.3 Pa3noxxeHne 6enoro cBera B CHEKTP




Hroro mo pazneny 16

Paznen 5. KpanroBbie siBJIeHUA

51 Hcnyckanue u morjiomeHne cBeTa aToMOM 4 1
5.2 CtpoeHue aTOMHOTO sijipa
5.3 SAnepHble peakuu 7 1

Hroro mo pasneny 16

Pa3nea 6. [loBTopuTe1bH0-000011aK0 1M I MOYJIb

MexaHn4JecKne SIBICHUS (HOBTOpI/ITeJ'II)HO-

6.1 . 6 3
00000 MOTYJIb)

6.2 TemoBble siBIeHNUS (TOBTOPUTEIHHO- 3
0000IA0THI MOJTYJIB)

6.3 DNEeKTPOMarHUTHBIE SIBICHUS 3 1
(TOBTOPUTETHHO-0000IAIOIIII MOTYITb)

6.4 CaeToBbI€ sBJIEHUS (IIOBTOPUTEIHHO- 1 1
00001IatoIHi MOYJIb)

6.5 [ToBTOpUTENHEHO-0000IIAIONTNI MOTYTH 4

Uroro no pazaeny 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5



IHHOYPOYHOE INTAHUPOBAHHUE

7 KITACC
KosmmyecTBo yacos DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tewa ypoxa Bcero Koutpoabupie  Ipakrueckue fsyqemm 26[()1;I;onaTeanble
padoThI padoThbI pecypes:

®dusuka — Hayka o npupoae. ABineHus 1

TIPUPOJIBI

DU3NYECKUE SBIICHUSA 1

duznyeckne BeTUYNHbL. Pa3MepHOCTb.

®dusnueckue mpudopsl. [lorpemHocTu npu 1

MPSIMBIX U3MEPEHUSIX

Ypoxk-uccienoanue "N3mepenne

JIMHENHBIX Pa3MEPOB TN U POMEKYTKOB 1 1

BpemeHu"

JlabopatopHas pabota "M3mepenue 1 1

00BEMa JKUIKOCTH U TBEPIOTO Tema"

JlabopartopHas pabota "OnpeneneHue 1 1

pa3MepoB MalbIxX Tel1. Meton psiioB”

Mertoapl HayuHOTO TT03HaHUs. Onrcanue

(hbU3UIECKUX SIBJICHUHN C TTIOMOIIBIO 1

MoOZeen

Ypok-uccinenosanue "[Ipoepka

THITOTE3bI: TaTbHOCTH MOJIETA MIApHKa, 1 1

MyIIEHHOTO TOPU30HTAIIBHO, TeM OO0JIbIIIe,

4yeM OOoJIbIIe BhICOTa MmycKa'

Crtpoenue BemiecTBa. OMBITHI, 1



10

11

12

JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIEeCTBA

JlabopaTtopHas pabota "OrneHka nuamerpa
aToMa METOJIOM PSI0B (C UCTIOIb30BAaHUEM
¢dororpaduii)"

Ypok-uccnenoanue "Habmonenue
TETIOBOTO pacIIupeHus Ta30B. OIBITHI 1O
0OHApYKEHHIO ACHCTBUS CHI
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JBmxenne gactuil BemiecTa. Juddysus.
bpoyHoBCKO€E nBMXKEHNE

13

14

15

16

17

Ypok-uccnenoanue "Habmonenue u
00BsiICHEHHE OPOYHOBCKOTO BUKECHHUS U
maddyzun"

B3aumMoneiicTBre YacTuUI] BeLECTBA:
MPUTSDKEHUE U OTTAJIKMBaHHE
ArperaTHble COCTOSTHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

Mexanndeckoe nBuxenue. [1yrs,
TPaeKTOpHsI, IEPEMEIICHNE

PaBHOMEpHOE U HEpaBHOMEPHOE
nBukeHue. CKopocThb

18

19

HaxoxxaeHue ckopoctu, MyTH U BpEMEHH
IIPY paBHOMEPHOM IIPSIMOJINHEHHOM
JIBYKEHUH

JlabopaTtopHas pabota "Onpenenenue
CKOpPOCTH PAaBHOMEPHOTO JBHKEHUS"



I'paduku npssMOTMHERHOTO PAaBHOMEPHOTO

20
TIBUKCHHUS

21 Pemenue 3amau mo reme "Pacuer cpenneit
ckopoctu"
JlaboparopHas padora "Omnpenenenue

22 CpEIHEHN CKOPOCTH CKOJIbKEHUS OpycKa
WJTU 1IapyKa M0 HAKJIOHHOM TIocKocTr"

93 OTHOCUTENBHOCTD JBIKEHUS. CllOXKEHNE
CKOPOCTEH IPH MMapajuieIbHOM JBHKCHUN
[Tonyuenune u ananu3 rpagukoB

24 3aBUCHUMOCTH IIYTH M CKOPOCTHU JABM)KCHUS
OT BPEMCHH
Pemenwne rpaduyueckux 3aaad o Teme

25 "Mexanuka. PaBHomepHOe
MpsIMOJIMHEHOE JBIKEeHHE"

26 SIBnenue nHepUUU. 3aKOH UHEPLIUU
BaumopeiicTBue Ten Kak mpuunHa

97 W3MEHEHUsI CKOpOoCcTH. Macca Tena Kak
Mepa UHEePTHOCTH Tela Mpu
MOCTYNATEeILHOM JIBH)KEHUU

28 VYpok-uccnenoBanue "CpaBHeHHE MaCC 110
B3aUMOJEUCTBHUIO TET"

29 [TnoTHOCTH BemecTBa

30 Jlaboparophas pabota "Omnpenenenue
IJIOTHOCTHU TBEpAOTO Tena'"

31 Pemenne 3amgaud mo reMme "Macca Tena.
IInmoTtHOCTE BemecTBa"

32 Cwmecwu u craBel. [loBepxHOCTHAS 1



JIMHENHAs IIIOTHOCTD

[ToaroroBka Kk KOHTPOJILHOU padoTe 1Mo
TeMe "®du3nka — HayKa O MPUPOJIE.

33 [TepBoHavanbpHBIC CBEICHHUSI 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUU BEIECTBA.
Mexanuka"

KonTponbhas padota no teme "®uznka —

34 Hayka o npupojie. [lepBonauanbHbie
CBEJICHHS 00 aTOMHO-MOJICKYJISIPHOM
CTpoeHUU BemiecTBa. MexaHnuka"

35 Cuna. SIBnenue tarotenus. Cuma TSXKECTH

36 N3o6pakenue cui. Pemenue 3agad no
teMe "OnpeneneHue Cuibl TsKecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tema. U3mepenue cun. JJuaamomerp
Ypok-uccnenosanue "Habmronenue

39 M3MEHEHUS CKOPOCTH MPHU
B3auMozeiicTBUU Ten"

40 Pemenue 3anau no teme "Cuiia ynpyroctu.
Bec rena"

JlaboparopHast pabota "OMbITHI,

41 JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTsbkeHus (aeopmanyn) npyKUHbI OT
MPUII0KEHHOMN CHJIBI"

42 Cuna tpeHus

43 Crnoxxenue cwil. PapHonelicTByro1mast cuiia

44 Pemrenue 3amau no reme "CrioxeHue CUl.

PaBHoxeiicTByromas cua”



Pemrenne 3amgaud mo teMe "B3zaumonencTeue

45
ten. Cuibel B MexaHuke"
Pemrenue 3amau o teme "Cuia TpeHus".

46 Ypoxk-uccienoBaHue 1o TeMe
"HUccnemoBanne 3aBUCUMOCTH CUJIBI
TPEHUS OT IUIOIIAIU COTPUKOCHOBEHUS"

47 KonTponbhas pabota no teme
"B3aumonerictBue ten'".

48 Pemenune 3agau o Teme "B3anmojeiicTBrE
ten. Cuibel B MexaHuke"
JlaboparopHas padota "OnbIThL,
JIEMOHCTPHUPYIOIINE 3aBUCIMOCTh CHIIBI

49 TPEHUS CKOJIBKEHHUS OT CUITBI IaBIICHUS U
XapaKTepa COMPUKACAIOIINXCS
noBepxHocTen"

50 JlaBnenue TBEPABIX TEI

51 VYpok-3kcniepumenT "CriocoObl
ONpeIeNICHUs JaBJICHUS! TBEp10To Tesa'

59 VYpok-uccrnenoBanue "3aBUCUMOCTb
JIaBJIEHU ra3a OT TemrepaTypsl”

53 JlaBiaeHne *KUIKOCTEH U Tra30B. 3aKOH
ITackans

54 [IHeBMaTH4eCcKre yCTpONCTBA

55 3aBHCUMOCTD JIaBJICHUS KUIKOCTH OT
II1yOUHBI

56 IMaapocTaTdeckuii mapamaokc

57 Ypok-tipoekt "M3ydeHnne cooomarnmxcs

cocynoB"



Ypok-koudepenius "I uapaBaudyeckue

58 N
MEXaHHU3MBI

59 Hcnonws3oBaHne BHICOKUX JaBICHUIN B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemenue 3agau mo teme "JlaBnenue
JKUaKocTH"

61 ATMocdepa 3eMiu ¥ IPUIUHBI €€
CYILIECTBOBaHUS

62 Ypoxk-uccinenoanue "l[IposiBienne
nercTBrs aTMocepHOTo AaBiaeHuUs"

63 N3mepenue atMochEpHOTO AaBIICHUS.
OnsiT Toppuuennu
3aBHCHUMOCTh aTMOC(HEPHOTO AaBJICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Ipubops! s
M3MepeHus aTMOC(HEPHOTO JaBJICHUS

65 Bbapomerp-anepoua. Atmocdepnoe
JTaBJICHHUE Ha Pa3IUYHBIX BHICOTAX

66 BriTankuBaromas cuia. 3akoH Apxumena

67 Pemrenue 3agaud mo reme "3akoH
Apxumena"
Ypoxk-uccienopanue

68 "DKcrepuMeHTaIbHOE OOHAPYKEHUE
JEHCTBUS )KUIKOCTH U ra3a Ha
MOTPYXEHHOE B HUX Teno"
JlabopaTopHas pabota "OnpeneneHue

69 BBITAJIKABAIOIICH CHIIBI, IEUCTBYIONICH HA

70

TEJ0, MOTPY>KEHHOE B KUJKOCTB"

IlnaBanue Ten



JlabGopaTopHas pabota "VccienoBanue

71 3aBHCHMMOCTH Beca Tejla B BOJIe OT o0beMa
MOTPYKEHHOU B )KHJIKOCTh YacTu Tena'

12 BosnyxomnnaBanwue. [lnaBanue cynoB

73 Pemenne 3anau mo teme "3akoH
Apxumena. YcnoBus raBaHus ten"
Pemenne 3agau o teme "JlelicTBre

74 YKHUJKOCTH U rasza Ha IOrpy>KEHHOE B HUX
TeIo"
Ypoxk-npoekt "KoHcTpynpoBanue

75 apeoMeTpa WM JIOAKU U ONpeeIcHIe
Ipy30H0AbEMHOCTH "
[ToaroroBka Kk KOHTPOJILHOM pabOTe MO

76 teMe "J[aBieHne TBEPABIX TEJ, )KUIKOCTEH
M ra3oB"

77 Konrtponsnas padora no reme "JlaBnenue
TBEPJIBIX TEJ, KUIKOCTEH U Ta30B"

78 Mexanuyeckasi pabota

79 MOIIHOCTD

80 Pemenue 3anay Ha onpenenenrne padboTh U
MOIITHOCTHU

81 PaGota cuibl TSDKECTH M CUITBI TPEHUS

82 VYpok-uccinenoBanue "Pacyér MOIHOCTH,
pa3BHUBaEMOM MpH MOBEME MO JeCTHHILIE"

83 [IpocThie MeXaHU3MBI

84 MowmeHnT cuinsl. [IpaBuino MOMEHTOB

85 JIaGoparopHas pabota "M3yuyeHue npaBuia

pbryara ajis moABUKHOI'O U HCIIOJABUIKHOT'O



OJIOKOB"

86 "30110TOC TIPaBWIIO" MEXaHUKH

87 Pemenue 3amau nmo teme "30110T0€E
IIpaBWJIO MEXaHUKN"

88 Pemenue 3amay mo reme "Padorta cuiisl
TSYKECTH U CUJIbI TpeHUS"

89 VYpok-tipoekt "IIpoexTupoBanue
MOJINCIIACTOB € 3aJJaHHBIMU NTapaMeTpamu”
VYpoxk-konpepenuus "[Ipoctsie

90 MEXaHHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranuszmax”

01 Koaddunment monesnoro neiicTpust
MPOCTHIX MEXaHU3MOB
JlabopaTtopHas pabota "OnpeneneHue

92 KII/] mogBM>KHOTO M HEITOABHIKHOTO
0J10KO0B"

93 Mexanndeckas sHeprus. Kunernueckas u
MOTEHITUATBHAS YHEPTUS

94 3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU
Ypok-3KCrIepuMeHT "IKCIEPUMEHTAIBHOE

95 ompe/elIeHNe N3MECHEHHSI KHHETUYECKON 1
MOTEHITUATBLHOM SHEPTUH MPU CKAThIBAHUH
TeJla 10 HAaKJIOHHOM IIOCKOCTH"

96 [ToaroroBka K KOHTPOJILHOM paboTe MO
teme "Pabota u MoniHOCTh. DHEprus"

97 Konrtponsnas padora no teme "Pabora u

MOIITHOCTb. DHeprus"



PaboTta ¢ TekcTaMH 10 TEME

98 1
"Mexanudeckoe IBHxeHne"

99 Pabota c rekctamu o teme "CtpoeHue 1
BemiecTra"

100 Pabora C"TGKCTaMI/I o Teme "Cuiibl B 1
pupojie

101 PafSOTa C TEKCTaMH 10 TevMe "JlaBneHue 1
TBEPJBIX TEJ, KUIKOCTEN U ra3oB"

102 Pabota ¢ Tekctamu 1o Teme "DHeprusi. 1
[IpocTteie MexaHu3MbI"

OBUIEE KOJIMYECTBO YACOB I10 102 23

[TPOT'PAMME



8 KUIACC

8 KJIACC
Kosn4yecTBo yacos JJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabubie IIpakTHuyeckue
n/n Bcero u3ydyeHusi o0pasoBaTesibHbIE

padoThI padoThI
pecypcebl
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
. bubnuorexa [JOK
KUHETUYECKOW TEOPUU U UX OIBITHBIC 1

https://m.edsoo.ru/ff0a5256

MIOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJIEKYJT 1

Mopenu TBEpAOTO, JKUIKOTO U 1 bu6muoreka [{IOK

ra3000pa3HOro COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e

OObsicHeHnE CBOMCTB TBEPAOTO,

KHUJKOTO U Ta3000pa3HOT0 COCTOSIHUIMA 1

BEILIECTBA HA OCHOBE IOJIOKEHUI

MOJIEKYJIIPHO-KUHETUYECKON TEOpUHU

Kpucrannmaeckue u amopdHsbie Tema. 1 1 bubnmnorexa [JOK

BXx01HOM KOHTPOJIb. https://m.edsoo.ru/ff0a5800

CmauuBaHUE M KallWJUISIPHOCTb. 1 bubnmnorexa [JOK

[ToBEpXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530

TennoBoe paclIMpeHue U cxKaTUE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBsi3b TeMIIepaTyphl CO

CKOPOCTBIO TEIJIOBOI'O JIBUKEHHUS 1

JaCTHI]


https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

10

11

12

13

14

15

16

17

18

19

20

Baytpennss sueprus. CriocoObt
W3MEHEHUSI BHYTPEHHEHN SHEPruun

Bunpl Teronepenaun

VYpoxk-koHpepenuus "[Ipakrnyeckoe
UCIIOJIb30BaHUE TEIUIOBBIX CBOICTB
BELLECTB U MaTEPUAJIOB B LIEIIAX
sHeprocoepexeHus "

KommuectBo Termnorel. Y aenpHas
TEIIOEMKOCTh

YpaBHEHHE TEIUIOBOTO OalaHca.
TerooOMeH 1 TEIUIOBOE paBHOBECHE

JlaGopartopHas pabota "CpaBHeHue
KOJIMYECTB TETIOTHI IPU CMEITNBAHUN
BOJbI Pa3HOW TeEMIIEPATyphl"

Pacuer konnuecTBa TCIIJIOTHI,
HCO6XOI[I/IMOF0 IJI1 Harpe€BaHus TeEJia
H BbIACIKICMOI'O UM IIPH OXJIAKIACHUHU

JlabopaTtopHas pabota "OnpeneneHue
yACIBHOM TEIJIOEMKOCTH BellecTra"
DHeprus TOIMBA. Y IeibHas TEIUIoTa
CropaHus

IInaBnenue u OTBCPJACBAHUC
KPpUCTATINIMICCKUX TECJI. yZIeJIbHaH
TCILJIOTA IJIaBJICHUA

JlaGopaTopHas pabota "OnpeneneHue
yIIeTbHOU TEIUIOTHI TUTaBIIeHUs Jba"

[TapooOpazoBaHue U KOHIEHCALIUS.

but6mmoreka [JOK
https://m.edsoo.ru/ff0a5c60

bubmmoreka [{OK
https://m.edsoo.ru/ff0a6412

but6mmoreka [JOK
https://m.edsoo.ru/ff0a65c0

bubmmoreka [{OK
https://m.edsoo.ru/ff0a6976

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7088

bubmuoreka [JOK
https://m.edsoo.ru/ff0a6a98

but6mmoreka [IOK
https://m.edsoo.ru/ff0a6bb0

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7b5a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a71d2

but6mmoreka [JOK
https://m.edsoo.ru/ff0a72fe

bubmuoreka [JOK



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

21

22

23

Ucnapenue

Kunienne. Y neapHas Temiora
mapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCHUMOCTh TEMIIepaTyphl KUIIEHUS
0T aTMOC(epHOTO TaBIECHUS
BnaxnocTs Bo3ayxa. JlaboparopHas
pabora "Onpenenenue
OTHOCHUTEIBLHOM BIIAXKHOCTH BO31yXa"
Pemenue 3apayd Ha onpeneneHue
BJI&YKHOCTH BO3/TyXa

https://m.edsoo.ru/ff0a740c

bub6mmorexa [IOK
https://m.edsoo.ru/ff0a786¢

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a7628

24

25

26

27

28

29

[TpuHIUIB paGOTHI TETIIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBurarenb BHYTPEHHETO CTOPaHUS

KIIJI TermoBoro ABUraTes.
TernmoBble IBUraTelId U 3alIUTa
OKPYIKaIOIICH CpeIb

3aKOH COXpaHEHHUs U PEBPALICHUS
SHEPTHH B TETUIOBBIX MpOIeccax

[ToaroroBka Kk KOHTPOILHOM paboTe
no TeMe "TennoBrie ABJICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BerecTna"”

Konrtponbnas pabora o Teme
"TemuoBble siBiieHUs. M3MeHnenue
arperaTHbIX COCTOSIHUI BelecTBa'.
[IpomexyTO4HBIN KOHTPOJIb.

3HeKTpH3aL[I/I}I TECII. I[Ba poaa
OJICKTPHUYCCKUX 3apsa10B

but6mmoreka [{IOK
https://m.edsoo.ru/ff0a7c7c

bubmuoreka [JOK
https://m.edsoo.ru/ff0a83f2

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a86ae



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

30

31

32

33

34

35

36

37

38

39

40

VYpoxk-uccienoBanue "DieKTpusanus
TeJl UHAYKLUEHN U IpU
CONPUKOCHOBEHUH"
BzanmoaeiicTBre 3apsyKeHHBIX TEIT.
3axoH Kynona

DNEKTPUUECKOE TOJIE.
HanpsiskeHHOCTB 2JIEKTPUYECKOTO
nosis. [IpuHnmn cynepnosunyn
BJIEKTPUYECKUX TTOJEH

Hocurenu 3nekTpudeckux 3apsaoB.
DOnemeHTapHbIi 3apsaa. CTpoeHue
aToma

[IpoBOIHUKY U JUAIEKTPUKHU. 3aKOH
COXpaHEHHS HIEKTPHUUECKOr0 3apsiia
Pemienue 3a1a4 Ha IpUMEHEHHE
CBOMCTB DJICKTPHUUECKHX 3aps/I0B

DNEeKTpUUYECKU TOK, YCIIOBUS €TI0
cymecTBoBaHus. VcTOUHUKI
IIEKTPUYECKOTO TOKA

JlelcTBUS AIEKTPUYECKOTO TOKA

VYpok-uccnenosanue "JleiictBue

QJICKTPHUYCCKOI'O ITOJIA Ha IIPOBOJHUKHA

U JUAJIEKTpUKHU"

DNEeKTpUUECKU TOK B METAIUIAX,
KHUJKOCTAX U razax

aﬂeKTpI/IquKaH LIEIIb U €€ COCTaBHEIE
4aCTu

but6mmoreka [{OK
https://m.edsoo.ru/ff0a87e4

bub6mmorexa [IOK
https://m.edsoo.ru/ff0a8a0a

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ef6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a90cc

bubmuoreka [JOK
https://m.edsoo.ru/ff0a95a4

bubmuoreka [JOK
https://m.edsoo.ru/ff0a96b2

bubnunoreka [JOK
https://m.edsoo.ru/ff0a9838



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

Cuna Toka. JlabopaTtopHas pabora

41 "N3mepenue u peryinupoBaHUe CUIIbI 0.5 Bubmmorexa LIOK
| https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUYECKOE HAIIPSIKEHHUE.

42 Bonbsr™merp. JlaGopaTopHas paborta 05 bubnmnorexa [JOK
"N3MepeHnue u peryimpoBaHue https://m.edsoo.ru/ff0a9e14
HarnpsxeHus"

43 CornpoTuBieHre NPOBOJHUKA. bubnmoreka [JOK
VY enpHO€E CONPOTHUBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHasi paboTa "3aBHCUMOCTh

44 AJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnmnorexa [JOK
MPOBOJHUKA OT €T0 JIJIMHBI, TUIOIA I https://m.edsoo.ru/ff0aa738
MOIEPEYHOI0 CEYeHUs U MaTepuana"
3aBUCHUMOCTH CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 75 yyacTka bubmmorexa LIOK

https://m.edsoo.ru/ff0aad4a
Lenu
JlaGopartopHas paboTa
"UccnenoBanue 3aBUCUMOCTU CHIIBI
46 TOKa, UAYIIEro Yepe3 pe3ucTop, OT 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0aa04e
COTIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pesucrope”

47 [TocnenoBarensHOE U NapaieabHOE
COEIMHEHMSI IPOBOAHUKOB
JlabopartopHas padota "IIpoBepka

48 MpaBuia CJIOKEHHS HANIPSHKEHUN TPU 1 bu6muoreka [{IOK
II0CIIE€A0BATEILHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"

49 JlaGopaTopHas pabora "IIpoBepka 1 bubmorexa HOK

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

MpaBuJIa Ui CHITBI TOKA MPU
napalJiIieJIbHOM COCAUHCHUUN
pe3uctopoB”

Pemenue 3aga4 Ha npuMEHEeHNE

bu6mmoreka [{OK

50 3akoHa Oma i pa3aInyHoOro
AP https://m.edsoo.ru/ff0aaf8a
COCTMHEHHMSI TIPOBOIHUKOB
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO bubmuotexa [JOK
Toka. 3akoH Jlxoynsa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Onpenenenue
52 a60TpLI I/Illz/IOH_[IfOCTI/I aneKTqueCKoro Bubmorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUUYECKUe e U MOTPEOUTEIN
53 DIIEKTPUUYECKOI DHEPTUU B OBIT Bubmrorexa IIOK
p p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanue
[ToaroroBka Kk KOHTPOILHOM paboTe
1o TeMe "DNEKTPUUECKUE 3apsibl.
54 3apsHKeHHBIE TEla U UX bubmmorexa LIOK
p . . https://m.edsoo.ru/ff0abd2c
B3auMoaercTBus. [10CTOAHHBIN
3JEKTPUYECKUN TOK"
KontponbHas paboTa nmo teme
"DeKTpUUEeCKUe 3apsiabl.
55 3a SDKCI;-IHBIS Tena I/IpI/IX Bubmuorexa IJOK
p . . https://m.edsoo.ru/ff0abea8
B3aumoencTBus. [10CTOIHHBIN
AJIEKTPUIECKUN TOK"
56 ITocTosiHHBIE MAarHUTEI, X
B3aUMO/JEHCTBUE
57 Ypok-uccnenosanue "M3yuenue bubnmoreka [JOK

HOJIEW ITIOCTOSHHBIX MarHUTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0

58

59

60

61

MarnutHoe nojie. MarauTHOE 11071
3eMJIH ¥ €70 3HAYECHUE IS )KU3HU Ha
3emite

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOT0 TOKa MaruutrHoe
T10JI€ KaTYIIKH C TOKOM

[IpuMeHeHne >EKTPOMArHiTOB B
texHuke. JlabopaTopHas padora
"N3yuyenue neicTBUS MarHUTHOTO
0JIs1 Ha MPOBOJHUK C TOKOM"

DJEeKTPOBUTATENH TIOCTOSIHHOTO
ToKa. Mcnonb3oBanue
UIEKTPOABUraTeNeil B TEXHHYECKUX
YCTpPOMCTBAX M Ha TPAHCIIOPTE.
JlaGopatopHas pabota
"KOoHCTpynpOBaHUE U U3yUEHHUE
paboTsl aexkTpoaBurarens'

0.5

but6mmoreka [{JOK
https://m.edsoo.ru/ff0acOba

bu6mmoreka [{OK
https://m.edsoo.ru/ff0acld2

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

62

OnbiThl Papajes. 3aKoH
3JIEKTPOMATHUTHOW UHIYKIIUH.
IIpaBuiio Jlenna

63

64

65

Dnekrporereparop. CrocoOs
MTOJTYYCHUS JICKTPUICCKON IHEPTHUH.
DJEeKTpOCTaHIIMY Ha
BO30OHOBIISIEMBIX UCTOYHHKAX
SHEPTHU

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIeKTpUYECKue u
MarHuTHbIE sIBJIEHUS"

KonrtponsHas pabora o Teme

bubmuoreka [JOK


https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

"DeKkTpuuecKrue U MarHUTHBIE
sBiieHus". IToroBasi KOHTpOJIbHAA
pabota

66 PesepHbIil ypok. PabGoTta ¢ TekcTtamu
o teme "TermnoBsle sBiaeHU"

PesepBHbIit ypok. Pabora ¢ TekcTamu
67 o Teme "TlocTosTHHBII
BJIEKTPUYECKUNA TOK"

68 PesepBHblit ypok. Pabota ¢ Tekctamu

o teme "MaraurtHele sBiaeHud"

https://m.edsoo.ru/ff0acb14

but6mmoreka [{OK
https://m.edsoo.ru/ff0acc5e

bubnuoreka [JOK
https://m.edsoo.ru/ff0acdc6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

145


https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxruueckue fIISy‘IEHI/Iﬂ gﬁlc)l;l;OBaTenbﬂme
padoThl padoThbI pecypes:
Mexanundeckoe ABUKeHUE. MarepuanbHas
tTouka. CriocoObl OTMCaHMs 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcyeta. OTHOCUTEIBHOCTh 1
MEXaHUYECKOTO JBUKEHUS
BekropHble BETUYMHBL, ONIEPALIMH C 1
BEKTOpPaMH, IPOEKLIUH BEKTOPOB
Panuyc-BekTop MaTepHalbHON TOUKH, 1
NepeMenIeHUE Ha MIOCKOCTH
PaBHOMEpHOE PSIMOJIMHEMHOE ABUKEHUE 1
Pemenue 3amgau no reme "PaBHOMepHOE 1
MPSAMOJIMHEITHOE ABUKEHUE"
HepaBHOMepHOE npsAMOIMHENHOE
nekeHue. CpeaHsis 1 MTHOBEHHas 1
CKOPOCTb T€JIa TP HEPABHOMEPHOM
JBUKEHUU
JlaboparopHas padota "Omnpenenenue
CpEIHEeN CKOPOCTH CKOJIBKEHHsI OpycKa 1 1
WJIY IBUOKEHUS IIApUKa [0 HAKIIOHHON
IJTOCKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JIBH>KEHUE. Y CKOpEHUE



10

11

12

13

CKOpoCTh PaBHOYCKOPEHHOTO
npsMOJIMHEHHOTO BMKeHus. [ paduk
CKOpOCTH.B304HOM KOHTPOJIb

Pemenue 3agau no reme "CkopocTh
PaBHOYCKOPEHHOTO TPSIMOJIHMHEHHOTO
NBIKEeHUA"

[Tepemerienue Mpu paBHOYCKOPEHHOM
MIPSIMOJTMHEHHOM JIBHKCHHUH
JlaboparopHas padora "Omnpenenenue
YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
JIBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"

14

15

16

17

18

Pewenue 3anau no treme "llepemenienue
[IPU PABHOYCKOPEHHOM NPSIMOJIMHEHHOM
IBIDKEHUN"

JIaboparopHas pabota "HccienoBanue
3aBUCHMOCTH ITyTH OT BPEMEHH IIPU
PaBHOYCKOPEHHOM JIBM>KEHUH 0€3
HavaJbHOM ckopocTh"

I'padrueckas nHTEpIIpEeTaLIs YCKOPEHUS,
CKOPOCTH, MTPOMIEHHOTO ITyTH U
NepeMEILEHUs IS IPSIMOIMHEHHOTO
JBUKEHUS

Pemenue 3amau o teme "I paduaeckas
WHTEPIIpETAINs YCKOPEHHUS, CKOPOCTH,
MIPOMICHHOTO ITYTH U TIEPEMEIICHUS IS
MPSMOJIMHEMHOTO IBH>KEHUS"

VYckopenue cBo0601HOTO nageHus. OMbIThI
T'anunes



Pemenue 3amad nmo teme "YckopeHue

19
cBOOOIHOTO MageHus"

20 JIBrKeHHE Tera, OPOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

91 Pemenue 3agau mo treme "JIprmkeHue tena,
OpOIIEHHOTO TOJ1 YTJIOM K TOPU30HTY"
JlabGopaTopHas pabora "VccnenoBanue

22 JBUKECHHSI TeIa, OPOIICHHOTO O] YIJIOM K
TOpPU30HTY"
Pemenne 3agau mo teme "JIBrmkeHne mom

23 JEICTBHEM YCKOPEHHUs CBOOOIHOTO
nagenusa"

24 JIBuKeHME M0 OKPYKHOCTH

o5 JIunelHas U yriaoBasi CKOPOCTb, IIEPUO U
4acToTa

26 CKOpOCTh ¥ YCKOPEHHUE TIPH JABHKEHUH T10
OKPY>KHOCTH

97 Pemenue 3amau mo teme " J[BukeHHe 1Mo
OKpy>kHOCTH"
Ypok-koHpepeHnus "Pacno3naBanue u

28 NpUOIMKEHHOE OTMCAHUE PA3TUIHBIX
BHUI0B MEXaHUYECKOTO ABMKEHUS"
[ToaroroBka K KOHTPOJILHOM paboOTE MO

29 teMme "MeXaHHYEeCKOE IBHKCHUE U
CITIOCOOBI €ro onucanus"
KontponbHas paboTa mo teme

30 "MexaHn4yecKoe IBUKEHUE U CIIOCOOBI €ro

onucauug"



31

[TepBriit 3akoH HptoToHA. BEkTOp Cith

Bropoii 3akon HeroToHa.

32 PaBHOelicTBYIOIIASA CHIla

33 Tperuii 3akoH Herorona. Cynepnosunus
CHIl

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anay no teme "Cuna
ynpyrocta"
JlaGoparopnas pabota "HccnenoBanue

36 3aBHCUMOCTH CUJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MPY>KUHE, OT CTETICHH
nedopMaluy Npy>KUHbI"

37 Cuna tpenus. Kosdduuuent tpenus

38 JlabopaTtopHas pabota "OnpeneneHue
Kkoa¢duLeHTa TPEHUS CKOJIbKEeHUS"
JIaboparopHas pabota "HccienoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKECHHUS OT
CHJIBI HOPMAJIBHOTO JIaBJIeHUs"

40 JIBuKeHHe TeJ M0 OKPY>KHOCTH T0]1
JIeCTBUEM HECKOJIBKUX CHJI

41 3akoH bepHymim u mogsEMHas cuja Kpbliia
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHBIC almaparel, CyJa Ha

42 MTOJIBOJTHBIX KPBUTBSX, AaHTHKPBIJIO HA
CKOPOCTHBIX aBTOMOOUIISX. JIBI)KeHHE
1oe3/a Ha MarHUTHOM moaymike"

43 Cuna TSDKeCTH 1 3aKOH BCEMUPHOTO

TATOTCHUA



[[BI/I)KeHI/IC TCJI BOKPYT I'PaBUTAIITHOHHOT'O

44 ueHrpa. [lepBas kocMuueckasi CKOPOCTb

45 HesecomocTs u neperpysku

46 PaBHOBecue maTepuaJbHON TOUKHU.
AOCOIOTHO TBEPJIOE TEIIO

47 MowmenT cunbl. [IpaBuiao MOMEHTOB

48 VYpok-uccinenosanue "OnpepeneHue
LEHTpa TSKECTU Pa3IMYHBIX Ten"
Nmnynsc Tena. 3meHeHue uMirynsca.

49 NMnynbe cuiibl. YIIpyroe u HEYNpyroe
B3aUMOJICHCTBUE

50 3aKOHBI U3MEHEHHUS U COXPAHEHUS
UMILyJbCa

51 PeakTuBHOE nBMXKEHNE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHHUs UMITylbca. PeakTuBHOE
nBIOKeHne"

53 MexaHunueckas paboTa U MOIIHOCTb

54 PaboTa cuitbl TSXKECTH, CUIIBI YIIPYTOCTH U
CHJTBI TPEHUS
Jlaboparophas pabota "Omnpenenenue

55 paboThI CUJIBI TPEHUS ITPU PABHOMEPHOM
JBYKEHUH TEJa TI0 TOPU30HTAIBLHOM
MOBEpXHOCTH"

56 CBs13b 5HEpruu U paboThl
JlabopaTtopHas pabota "Onpenenenue

57 paboTHI CHIIBI YIIPYTOCTH MPHU TOIBEME

rpy3a € UCIIOJIb30BAHUCM HECIIOABUXKHOT'O U



58

MHOJABMXHOTO OJIOKOB"

[ToTenumanbHas YHEPTHS

59

60

61

62

Kunernueckas sneprus. Teopema o
KMHETUYECKOU DHEPIUu

3aKOH U3MEHEHUS U COXPaHEHUs
MEXaHUYECKOU SHEPTUU

Pemenne 3agau mo Teme ""3aKOHBI
W3MCHCHHUS U COXPAHCHUS MEXaHHIECKOM
sHeprun"

[ToaroroBka Kk KOHTPOILHOU paboTe MO
teme "B3auMopeicTBue Tell. 3aKOHEI
coxpaHeHus"

63

KoHntpoibHas paboTa mo teme
"B3anMogeCTBHUE TEII. 3aKOHBI
coxpaHeHus"

64

65

66

67

Koneodarensnoe nermxenne. OCHOBHBIE
XapaKTEPUCTUKN KOJICOaHUI: IEPHO/I,
4qacToTa, aMHJII/ITy,Z[a

MareMaTHuecKuil ¥ NpyKUHHBIA

MasTHHKU. JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH TIEPHO/IA

KoJieOaHu# Tpy3a Ha HUTH OT JIJTMHBI HUTH"

JlabopaTtopHas pabota "HccienoBanue
3aBHCUMOCTH MIEPHOIa KOJICOaHUH
MPYXKUHHOTO MasiTHUKa OT Maccel rpys3a"

Iapmonmnueckue konedaHus

0.5

68

JlabopaTopHas pabora "M3mepenue
yCKOpEeHUs: CBOOOTHOTO MaieHus"



69

70

71

72

3aryxaromue konebanus. BeiHyX1eHHBIE
kosnebanus. Pezonanc

[IpeBpanienue 3Hepruu npu
KoJ1e0aTeIbHOM JABM)KEHUU
Ypok-uccinenosanue "[Ipoepka
HE3aBHCHMOCTH IEePUOJIa KOJICOaHHI
rpy3a, MOJBEIIEHHOTO K JICHTE, OT MacChI
rpysa"

MexaHW4eCKre BOJHBI: POJIOJILHBIC U
MOTIEpEYHbBIE

73

74

75

76

CBoiicTBa MexaHMUYECKUX BOJH. [lyinHa
BOJIHBI U CKOPOCTh €€ paclpOCTpaHEHUs

VYpok-uccnenosanue "HabmoneHue
nHTephepeHIuy U AU paKiyd BOJIH HA
MMOBEPXHOCTU BOABI"
VYpoxk-koHpepenuus "MexaHnueckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3BYyKa

77

Pewenue 3anau no reme "3Byk"

78

79

Ypoxk-uccienoBanue
"DKcneprMeHTalbHOE OIpeIeTICHIE
I'PaHMI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
KosiebaHui"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYyCTHYECKHUI pE30HAHC.

80

Ypok-uccrnenoanue "Habmonenue u



00BsICHEHHE aKyCTHYEeCKOTo pe3oHaHca"

Wndpazsyk u ynptpa3syk. Kondepenmus

81 "Hcnonp30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHIX"

82 DNEeKTPOMArHUTHOE TOJIE U
3JIEKTPOMArHUTHbIE BOJIHBI

83 CBoiicTBa 37IEKTPOMAarHUTHBIX BOJH
VYpok-konpepenuus "kana
3NIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue

84 3JICKTPOMATrHUTHBIX BOJIH JUIsI COTOBOM
cBs3u. Pagmonokanus. KocMudeckas cBsizb

85 Pemenue 3a1a4y Ha onpeieieHne YacTOThI
Y JUTUHBI 3JIEKTPOMArHUTHOM BOJTHBI

86 DneKTpoMarHuTHas Ipupoa CBETa.
CxopocThb cBeTa

87 BouiHOBBIE CBONICTBA CBETA:
uHTephepeHus 1 AudpaKus

88 JlydyeBas MoJieNb CBETA U T€OMETpUYECKas
onTtuka. Mictounuku ceera

89 [IpssMonMHENHOE paCPOCTPAHEHUE CBETA.
3armenus Connua u JIyHel

90 3akoH oTpaxkeHus cBeta. [lnockoe 3epkaio

01 [TocTpoenue n3o0pakeHmil,
c(hOpPMHUPOBAHHBIX 3€pKAJIOM

92 [Ipenomienue cBera. 3aKOH MPETOMIICHHUS
cseta. [lonHoe oTpakeHue cBeTa.

93 JIaboparopHas pabota "HccaenoBanue



3aBUCHMOCTH yTJjia MPEIOMIICHHS OT yTiia
MaJIeHUs1 CBETOBOIO JIyya HA TPAaHUILIC
«BO3yX-CTEKIIO»"

VYpoxk-uccienopanue "AHanu3 u

o4 00BbsICHEHHE ONTUYECKOTO MUpaXka"
VYpoxk-koHpepenuus "Vcnonap3zoBanue

95 MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS CBS3b"

96 JIuH3a, X0/ JTy4el B INH3E

97 dopMya TOHKOW JTUH3bI
JlaboparopHas padota "Omnpenenenue

98 (hOKYCHOTO pacCTOSIHUSI B OTITHYECKOM
CHJIBI COOMpAaroIIe TUH3HI"

99 [Tonmyyenue n300paKeHUN C TOMOIIBIO
coOuparoiel U pacCeuBaOIICH JTUH3
Ypok-koubepennus "[lpuHiun geicTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢poroarnmnapar)”

101 I';1a3 xak onrryeckas cucrema.
brnuzopykocTh U 1anbHO30PKOCTh
Paznoxenne 6e10ro cBETa B CIIEKTP.

102 Onebitel HetoTona. Croxenue
CTIIEKTpAJIbHBIX IIBETOB. [luctiepcus cBeTa
Ypok-tipaktukym "Habmonenue u

103 0OBSICHEHHE ONBITOB IO Pa3JI0KEHHUIO

6emnoro cera B criektp. [lomyuenue 6enoro
[IBETA MPH CJIOKEHUU 1IBETOB"

104 OmnbiThl Pesepdopna n nimanerapuas



MOACIb aTOMa

105 [Toctynatel bopa. Monens aroma bopa.
Hcnyckanue 1 MOIJIOMEHHE CBETa aTOMOM.

106 KBantsl. JIuneiiuateie criekTpsl

Ypok-npaktukyM "HabmroneHue
107 CIUIOIITHBIX U JTUHEHYATHIX CIICKTPOB
M3JIy4eHUs U UCIIyCcKaHus"

PannoaktuBHOCTH. Anb(a-, 6eTa- u

108
raMma-u3nydeHust

109 Crpoenue atoMHOro siipa. Hykinonnas
MOJIEJIb ATOMHOTO si/Ipa

110 PanuoaktuBHbIe npeBpamieHus. Mzoromnsl

111 [Tepuon nonypacnana
VYpoxk-koHpepenuus "JlelicTue

112 PaMOaKTUBHBIX U3ITyYEHUH HA KUBBIC
OpTraHU3MBI. 3aIUTa OT PAJUOAKTUBHOTO
n3nyueHus"

113 S nepHbie peakiuu. 3aKOHbI COXpaHEHUS
3apsI0BOIO U MacCOBOT'O YHCET

114 DHeprus CBA3U aTOMHBIX sifiep. CBs3b
Macchl U SJHEPTUU

115 Pemenue 3anau no reme "SAnepHeie
peakuuu. JHeprus cBsizu”

116 Peakuuu cunTesa u neneHus saep.
Ncrounuku sHeprun CosHLa U 3BE3]
VYpok-koudepennus "AnepHas

117 JHEpreTUKa. IKOJOTUYECKHUE MPOOIEMbI

SIEPHON PHEPIETUKU "



[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

118 teMme "Konebanus u Boiubl. CBETOBBIE U
KBAaHTOBEIE ABJIEHUA"
Kontponbnas padota o teme "Konebanwus
¥ BoJIHBI. CBETOBBLIE U KBAHTOBBIE

119 C
sIBIeHUS"

120 Pemenne pacdeTHsIX IO TEME
"MexaHnuyeckoe aBHKeHue"

121 Pemenne pacueTHBIX M KAU€CTBEHHBIX
3asa4 1o teme "B3aumMonericteue ten"
Pemrenne pac4eTHBIX M KAYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXPAHECHUS
SHEPruM U uMIyJibca"

123 JlabopaTopHbIie pabOTHI 110 TEME
"Mexanndyeckoe aBHKeHHE"

124 JIaboparopHbie pabOTHI IO TEME
"Bzanmonencreue tea"

125 JIaboparopusie paboTsl o Teme "IIpocTrie
MeXaHUu3MBbI"

126 Pemenne pac4eTHBIX M KA4ECTBEHHBIX
3aga4 no teme "TernnoBeie mpoiecchl”

127 Pemenrie pacueTHBIX M Ka4€CTBEHHBIX
3aaa4 o reme "BnaxHocTh"
Pemenre pacueTHBIX M KaU€CTBEHHBIX

128 3amad o Teme "KIIJI TerioBeIx
nBuraresuaein"”

129 Pemrenne pacueTHBIX M KAYECTBEHHBIX

3a7a4 0o TeMe "3aKOHbBI ITIOCTOSHHOIO



TOKa"

Pemenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3ana4 o teme "KIIJI anexTpoycraHoBoK"

131 JlabopartopHblie pabOThI 10 TeMe ""3aKOHBI 1
IIOCTOSIHHOT'O TOKa"

132 JlabopaTopHblie pabOTHI 110 TEME 1
"CBeToBbIC sABICHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI 1
COXpaHEHUs B ME€XaHUKe"

134 Pa60Ta:'c tekctamu o Teme "Koaebanus u 1
BOJIHBI

135 PabGora C"TCKCTaMI/I mo teme "CBETOBEIC 1
SIBJICHHSI

136 Pa6ora ¢ Tekctamu o Teme "KBaHToBas u 1
snepHas pusuka"

OBUIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME



IMPOBEPAEMBIE IIPEIMETHBIE PE3YJBbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHLIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBePsSIeMOro
pe3yJibTarTa

11

1.2

1.3

14

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

HCIIOJIB30BATh U3YUCHHBIC ITOHATHUA

pas3iindaTthb ABJICHUSA 11O OMUCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (bI/ISI/I‘-IeCKOC SBJICHUC

pacrio3HaBaTh  TPOSIBIICHHME  HM3YyYCHHBIX  (PU3MUYECKUX  SIBJICHUH B
OKpYKaloIlleM MHUpE, B TOM 4YHcle (PU3NYECKUE SBICHHUS B MPHUPOIE, MPHU
9TOM TIEPEBOJUTHh TPAKTHUYECKYH 3aJadyy B YYeOHYIO, BBIJICIATh
CYIIIECTBEHHBIE CBOMCTBA (IpU3HAKHM) PU3NIECKUX SIBICHUI

OINUCHIBATh M3YYECHHBbIE CBOMCTBA Tel U (PU3NYECKUE SIBICHUS, UCHOJb3YS
¢u3nyeckue  BEIMYMHBI, [PU  ONUCAHUM  IPABUIBHO  TPAKTOBATh
(u3n4ecKuil CMbICI MCIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U €JUHMLIBI
(u3NYeCKUX BEJIWYHMH, HAXOAUTh (OPMYJbl, CBS3BIBAIOIIME JAHHYIO
(¢u3NYecKyr0 BEIMYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIUIHH

1.5

XapaKTCpHU30BaTb CBOMCTBA TCII, (1)I/I3I/IIICCKI/IG ABJICHUA MW IIPOLCCCHI,
HCIIOJIb3YA HU3Yy4YCHHBIC 3aKOHBI, npu 9TOM JaBaTb CJIOBCCHYIO
(I)OpMy.]'IPIpOBKy 3dKOHa U 3allUCbIBATh €0 MATCMATHYCCKOC BBIPAKCHHUC

1.6

1.7

1.8

OOBSICHATD (PU3NYECKHE ABICHUS, IIPOLIECCHl U CBOICTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE CUTyallUi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BISBIISATh
HNPUYUHHO-CIIEJICTBEHHBIE CBSA3U, CTPOUTH O0OBsICHEHHE U3 | — 2 JIOTHYeCKUX
1aroB ¢ omnopoil Ha 1 — 2 U3y4yeHHBIX CBOMCTBAa (U3NUYECKUX SIBICHHUH,
(U3NIEeCKHX 3aKOHA HITH 3aKOHOMEPHOCTH

pemath pacyéTHble 3amaud B 1 — 2 JEWCTBUSA, HUCIOJIb3YSd 3aKOHBI U
(dbopMyIbl, CBA3BIBAIOIIME (PU3NYECKHUE BEITUYMHBI: Ha OCHOBE aHalIH3a
YCIIOBUS 3aJaud 3aMUCBHIBATH KPATKOE YCIOBUE, MOACTABIATh (PU3NUCCKUE
BEJIMYMHBI B (OPMYIbl M TPOBOIUTH PACcU€Thl, HAXOIHUTh CIPABOYHBIC
JaHHbIE, HEOOXOAMMBIE UIS PEHICHUs 3aJad, OLICHHWBATh PEATHCTUYHOCTH
MOJTYYEHHON (PU3MUECKON BEJIMUNHBI

pacro3HaBaTh IpOOJIEMBI, KOTOpPblE MOKHO pELIUTh IPU [OMOIIU
(u3NYEeCKUX METOJIOB, B ONMUCAHUHU HCCIIEIOBAHUS BBIAEIATH MIPOBEPSIEMOE
NPEanonokKeHue (TUIoTe3y), pa3iudaTh U HHTEPIPETUPOBATH MOJTyUEHHBII
pe3ysbTaT, HaxOJuTh OMIMOKM B XOJE OIbITa, JeJaTh BBIBOJBI IO €ro



1.9

1.10

1.11

1.12

1.13

pe3ylbTaTamMm

MIPOBOJIUTH OTIBITHI 1O HAOIIOACHHUIO (U3UIECKUX SBJICHUN WIH (PU3HUECKUX
CBOMCTB TeJl: (POPMYJIIMPOBATH MPOBEPSEMbIC TMPEANOJIOKEHHUS, COONpPATh
YCTaHOBKY W3 MPEMJIOKEHHOTO O0OpYIOBaHUs, 3alMCHIBATh XOJ OMNBITA U
(hopMyInHUpOBaTh BHIBOJIBI

BBINIOJIHATh MPsIMBbIE H3MEPEHUS C MHCIOJIb30BAHMEM AHAJIOTOBBIX U
IUPPOBBIX TMPHOOPOB, 3aMUCHIBATh IOKa3aHUS MPHOOPOB € y4ETOM
3a/TaHHON a0COJIFOTHOM MTOTPENTHOCTH H3MEPEHUH

NPOBOJUTH HCCIECIOBAHNE 3aBUCUMOCTH OJHOW (PU3MUYECKOW BETUYMHBI OT
JpYrol ¢ HCIOJNb30BAaHUEM MPSIMBIX HW3MEpPEHUIl, ydyacTBOBaTb B
IUTAHUPOBAaHUM  Y4€OHOTO  HCCIENOBaHMSA, COOMpAaTh YCTAaHOBKY |
BBIMOJIHATh HM3MEPEHMs, Cleays MpeUIoKEHHOMY IIIaHy, (DUKCHPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIWYUH B BHJE
NPEJIOKEHHbIX TaOiaMLl M rpaduKoB, JeNaTh BBIBOJBI MO pe3ylbTaTam
HCCIIEI0OBaHU

NPOBOJUTH KOCBCHHBIE HM3MEpPEHUs (U3NYCCKUX BEIHYUH, CICIYS
MPEIJI0KEHHOW HWHCTPYKUMU: TpU BBINOJHEHUMH HW3MEpPEHUil cobupaTh
JKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBIUMCISATH 3HAUYEHHE HCKOMOU
BEJTUYHUHBI

co0nroAaTh MpaBuiia TEXHUKU OE€30MAaCHOCTH NpHU padoTe ¢ J1ab0paToOpHbIM
obopynoBaHuEM

1.14

yKa3bIBaTh NPUHLUIBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKTepu30BaTh MPUHIUMBI  JEHCTBUA  HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C MOMOINBIO MX ONHCAHMSA, MCIIOJIBb3YSl 3HAHHS O
CBOWCTBaX (M3NYECKHUX SIBICHUH W HE0OXOAuWMBbIe (U3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

1.16

1.17

1.18

OPUBOAUTH  NpUMEphl  (HaXOAUTh  HMHPOpPMALUIO O  MpUMepax)
IPAKTUYECKOI0 HCIIOJIb30BaHUS (U3NYECKUX 3HAHUUW B IIOBCEIHEBHOMN
KHU3HH Uil o0ecriedeHns: 0e30MacHOCTH NpU OOpaIlleHuu ¢ mpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 370POBbsSl U COOIIOACHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKPYKAIOILEN Cpeie

OCYIIECTBIISATh OTOOpP HMCTOYHHUKOB HHGpOpManuu B ceTd VHTEepHET B
COOTBCTCTBHUH C 3aJaHHBIM IMOUCKOBBIM 3aIIPpOCOM, HAa OCHOBC MMCIOUIUXCS
3HAaHUHU n HYTéM CpaBHCHHUA  pa3JIUYHBIX NCTOYHHUKOB BBIACIIATH
nH(pOpMaIKI0, KOTOpas SIBJISETCS MPOTUBOPEUYMBOMUIN MOXKET OBITH
HEJIOCTOBEPHOU

UCIIOJIb30BaTh MpPHU BBHINOJIHEHUH YYEOHBIX 3a/JaHUi HayYHONOIYJISIPHYIO
JIUTEPATypy (PU3UYECKOTO COJCpPKAHMUS, CIPAaBOYHBIE MAaTE€PUAJIbI, PECYPChI
cetu UWHrepHer, Biazerp nOpuéMaMHM KOHCIEKTUPOBAaHHSA  TEKCTa,
npeoOpa3oBaHus HH(GOPMALUK U3 OTHONW 3HAKOBOW CHCTEMBI B APYTYIO

CO3/71aBaTh COOCTBEHHBIE KpaTKHE MHCHMEHHBIE W YCTHBIE COOOIICHMS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(pOpMaNUU (PU3NIECKOTO COAEPIKAHUS, B TOM



1.19

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTarTa

1.1

1.2

1.3

14

1.5

1.6

1.7

yyclie MyOJUYHO JeNaTh KPaTKUe COOOIIEHUs O pe3yabTaTaxX MPOEKTOB MIIH
y4eOHBIX HCCIEIOBAaHUM, MPU TOM TPaMOTHO HCMOIH30BaTh H3yYEHHBIN
NOHATUWHBIN ammapat Kypca (GU3MKH, COMPOBOXKIATh BBICTYIIJICHHE
Mpe3eHTaluen

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB U MCCIEIOBAaHUN pacHpeaessiTh
0053aHHOCTH B TIpyINIleé B COOTBETCTBUM C IIOCTABJICHHBIMM 3a/layaMu,
CICIUTHh 3a BBIIOJHEHUEM IUIAHA JCHCTBUM, aJE€KBaTHO OLICHUBATH
COOCTBEHHBIH  BKJIQJ, B  JEATEJIBHOCTb  TIPYIIBl,  BBICTpauBaTh
KOMMYHHKATUBHOE B3aUMOJIECUCTBUE, YYUTBIBASI MHEHUE OKPYKAIOIINX

HpOBepﬂeMbIe NMPEAMETHBIC PE3YJIbTAThI 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmbl OCHOBHOTI'O oﬁmero 06pa30BaHI/Iﬂ

HUCIIOJIB30BaTh IMOHATHUSA

pas3iindaTth ABJICHUSA IO OMUCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, JECMOHCTPUPYIOIIHUX JAaHHOC (1)I/ISI/I‘ICCKOC SIBJICHUC

pacmo3HaBaTh  MPOSABIEHUE  M3YYCHHBIX  (PU3UUECKUX  SBICHUHA B
OKpY’KalolleM MHUpe, B TOM 4Hcie (U3HMUECKUe SIBICHHUS B MPHUPOJE, MPH
9TOM TEpPEBOAUTh MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKHN) (PU3NUECKUX SBICHUIN

OINUCHIBATh M3YYECHHBIE CBOMCTBA Tel U (PU3NYECKHUE SIBICHUS, UCHOIb3Ys
¢usnyeckue  BEIMYMHBI, MpPU  ONHCAHUU  MPABUIBHO  TPAKTOBATh
(¢u3n4ecKuil CMBICT MCIOJIB3YEMbIX BEJIUYMH, OOO3HAYEHHUS M EJUHMLIBI
(¢u3NYecKUx BEJIWYHMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JAHHYIO
¢u3MYeCKyl0 BEIMYMHY C JPYTMMH BEJIHMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIUIHH

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS U MPOIECCHI,
HCNOJIb3YySl U3YYEHHBIE 3aKOHBI, I[PH OTOM  JIaBaTh  CJIOBECHYIO
(hOpMYJIHPOBKY 3aKOHA W 3aIMHCHIBATh €70 MATEMATHYCCKOE BBIPAKCHHE

OOBSCHATh (PU3UUECKHE MPOLIECChl U CBOWCTBAa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalluld MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBHISBIATh
MIPUYMHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH O0BsICHEHHE U3 | — 2 JTOrHYecKux
IaroB ¢ MOMOIIbI0 1 — 2 W3ydeHHBIX CBOMCTBA (UIUYECKUX SIBICHUU,
(hu3HYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

pelmaTs pacu€THele 3aladyud B 2 — 3 NIEHCTBUA, HCIOJB3Yys 3aKOHBl U
(dopMmybl, CBs3bIBarolIne (DU3MYECKHE BEJIMYMHBL: HA OCHOBE aHalIM3a
YCIIOBHs 3aJaud 3allMChIBATH KPATKOE YCIIOBUE, BBIABIATH HEAOCTATOK
JaHHBIX JUISI pelIeHWs 3aJadd, BbIOMpaTh 3aKOHBI H  (HOPMYIIHI,
HeoOXoauMBbIe ISl €€ pelleHHs, NPOBOAMTH pacuyéThl M CpPaBHUBAThH



1.8

1.9

1.10

1.11

IMOJIYYCHHOC 3HAYCHUC (1)I/ISI/I‘IGCKOI>'I BCINYHHBI C U3BCCTHBIMU JaHHBIMH

pacno3HaBaTb MpPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpH [OMOILU
(U3NYEeCKUX METOJIOB, HCIOJB3ys ONHMCAHUE WCCIIEOBAaHUS, BBIIACIATH
MPOBEPSIEMOE  MPEANOJIO0KEHHE, OLIEHUBAaTh IPAaBWIBHOCTh  MOpAJIKA
IIPOBEJICHUSI UCCIIEI0OBAHUS, 1€TaTh BBIBOBI

MIPOBOJIUTH ONBITHI IO HAOTIOACHUIO (PU3UUECKUX SABICHUNA MIN (PU3NIECKUX
CBOMCTB TeJ: (OPMYJIHPOBATH MPOBEPSEMBIC TMPEANOIOKEHUS, COOMPAThH
YCTaHOBKY M3 TPEMJIOKEHHOTO 00O0pYyI0BaHMS, OMHCHIBATH XOJ OIbITa U
(hopmMynupOBaTh BHIBOIBI

BBINIOJIHATL MPAMBIC U3MCPCHUA C UCIIOJIb30BAHHUEM aHAJIOTOBBIX HpH60pOB
U JTaTYNKOB (PH3MUECKUX BEIWYHMH, CPABHUBATH PE3YJbTAThl H3MEPEHH C
y4€TOM 3a/IaHHON a0COJIFOTHOM MOTPEITHOCTH

HPOBOJUTH MCCIEIOBAHNUE 3aBUCUMOCTH OJIHOW (PU3MUECKOW BETUYMHBI OT
ApPYroi ¢  HCIOJB30BAaHUEM  MNPAMBIX  W3MEPEHUHN:  IUIAHMPOBATH
HCCIIEI0OBaHUE, COOMpATh YCTAHOBKY U BBIMOJHATh H3MEPEHHUS, CIENys
NpeIVIOKEHHOMY — TUIaHy,  (UKCHUPOBATh  PE3YyIbTaThl  MOJYYECHHOM
3aBHCUMOCTH B BUJI€ TaOJIUI] U rpaUKOB, JEJIaTh BBIBOJBI 110 Pe3yIbTaTaM
VICCIIEZIOBAHHUS

1.12

MIPOBOJIUTH KOCBEHHBIE H3MEPEHHUs (U3UYECKUX BEIMYHMH: IUIAHUPOBATH
U3MEPEHUsi, COOMpaTh  OKCIEPUMEHTAIBHYIO  yCTAHOBKY,  CIEIys
IIPEUI0KEHHON MHCTPYKLUH, U BBIYUCIIATh 3HAUEHUE BEJINYHMHBI

1.13

1.14

1.15

cOo0JII0/1aTh MPaBUJIa TEXHUKHA 0E30MacCHOCTH MpH paboTe ¢ J1abopaTopHBIM
obopynoBaHueM

XapaKTepu30BaTh MNPUHLUIBI  JIEHCTBUS  U3YYEHHBIX MpPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPON Ha MX OMMCAHUS, UCIOJIb3Ys 3HAHUS O
CBOMCTBaX  (U3MYECKUX  SIBICHUH U  HEOOXOAMMBIE  (PU3NYECKHE
3aKOHOMEPHOCTHU

paciio3dHaBaTb IPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa H HN3MCPUTCIbHBLIC
HpI/I60pH o CcxemMaM M CXEMaTU4YHbIM PHCYHKAM, COCTaBJISITb CXEMBI
QJICKTPHUICCKUX Lenei C MMOoCJICA0BATCIIbHBIM nu napaJijiCJIbHbIM
COCAUHCHHUEM JJICMCHTOB, pasjii4dast YCJIIOBHBLIC 0003HAaYCHHS DJICMCHTOB
QJICKTPHUICCKUX nenei

1.16

1.17

1.18

NPUBOJUTH  NPHUMEPbl  (HAXOAWTh  HMHOOpMAIMIO O  [PUMEpax)
MPAKTUYECKOTO HKCIOIb30BaHUS (U3MUECKUX 3HAHWA B TOBCEIHEBHOU
KU3HM JIJIs1 oOecrieueHnuss 0€30MacHOCTH TMPH OOpalleHHH ¢ MpUOOpaMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbsI U COONIOACHUS HOPM
9KOJIOTHYECKOTO IMOBEICHUS B OKPYKAIOIIEH cpere

OCYIIECTBIIATh TOWUCK WHGOPMANUU (PU3NISCKOTO COJACPNKAHHUS B CETH
WNuTepHeT, Ha OCHOBE UMCKOIIUXCS 3HAHUH © MYyTEM CpaBHEHHUSI
JIOTIOTHUTENHHBIX UCTOYHUKOB BBIJICISATh MH(DOPMAIIHIO, KOTOPAs SBIISIETCS
POTUBOPEYMBOIN HIIM MOXKET ObITh HEIOCTOBEPHOMU

WCIOJIb30BaTh MPHU BBIMOJIHEHWN YYEOHBIX 3aJJaHUi HAyYHO-TIONMYJISPHYIO



1.19

1.20

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTaTa

11

1.2

1.3

1.4

1.5

1.6

auTepaTypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTEPUAIIbl, PECYPCHI
cetu VHrepHer; Biajgerb Npu€éMaMM  KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B APYTYIO

co37aBaTh COOCTBEHHBIC IMHCHMEHHBIE W KpATKHE YCTHBIE COOOIIEHUS,
0000mas wuHpOpMAIMIO U3 HECKOJIbKUX HCTOYHUKOB (UBUYECKOTO
CoJIepKaHusl, B TOM YHCJIe yOJUYHO MPEACTABIATh PE3YIbTaThl MPOSKTHON
WJIM UCCIIEIOBATENLCKON JIEATEIBHOCTH, IPH ATOM T'PAaMOTHO HCIOJIB30BaTh
W3yYCHHBI TOHATHUHHBIN ammapar Kypca (HU3UKH, CONPOBOXKIATH
BBICTYIUICHHE MTPE3EHTAINEH

IpU BBITIOJIHEHUM YYEOHBIX TPOEKTOB M HCCIEAOBAaHUN (U3MUECKUX
MPOLIECCOB PACIPENENIATh OO0S3aHHOCTH B TIPYIIE B COOTBETCTBHM C
IIOCTABJICHHBIMM 33aJa4aMHM, CICAUTH 3a BBIIIOJHEHHEM IUIaHA NEHCTBUU U
KOPpPEKTHpPOBAaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
JEeATEIbHOCTh T'PYIIBI, BBICTPANBATh KOMMYHHKAaTUBHOE B3aMMOJIECHCTBHE,
MIPOSBIISA TOTOBHOCTD pa3peniaTb KOH(PIUKTHI

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJIbLHON MPOrPaMMbl OCHOBHOT'O 00111€er0 00pa30BaHUs

HCITOJIB30BAaTh U3YYCHHBIC TOHATUA

pa3n4aThb ABJICHUSA IO OIMMMCAHHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIINX JAHHOC (l)I/I3I/I‘ICCKO€ SABJICHUC

pacmo3HaBaTh  IpPOSBIEHUE  M3YYEHHBIX  (PU3UUECKUX  SIBICHUA B
OKpY’KalolleM MHUpe, B TOM 4Hcie (U3NYECKUE SIBICHUS B NMPHUPOJE, MPU
9TOM TMEpPEeBOAUTh MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBIICIATH
CYIIECTBEHHBbIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUIN

OTHMCHIBaTh M3YYCHHBIC CBOWCTBA TeN W (DU3UYECKHE SIBIICHUS, WUCIIONB3YS
¢u3nyueckre  BEIWYUHBL, TPU  ONUCAHWUM  TPABWIBHO  TPAKTOBATh
(u3MYECKUi CMBICIT HCIIONb3YyEMbIX BEIMYUH, O003HAUECHHUS U E€AMHUIIBI
(u3MYeCKUX BEJIMYMH, HAXOOUTh (OPMYINbI, CBSA3BIBAIOIINE JAaHHYIO
(Gu3NyYecKyl0 BEIWYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH Tpaduxu
M3YYECHHBIX 3aBUCHMOCTEHN (PU3NUECKUX BETUYHUH

XapaKTepu30BaTh CBONCTBA TeJ, (QU3NYECKHUE SBICHUS M IPOLECCHI,
WCIOJNb3Ysl W3Y4YEHHbIE 3aKOHBl, TIpU ATOM JaBaThb  CJIOBECHYIO
(opMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BbIPA)KEHUE

OOBSICHATh (PU3MUECKUE TPOIECCHl M CBOMCTBAa TEN, B TOM YHCIE U B

KOHTEKCTE CUTyallMi MPaKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
MIPUYHMHHO-CIIEACTBEHHBIE CBSA3HU, CTPOUTH O0BsICHEHNE U3 2 — 3 JIOTHYECKUX



1.7

1.8

1.9

1.10

1.11

1.12

1.13

1.14

1.15

maros € IIOMOIIBRO 2 -3 HU3Yy4YCHHBIX CBOMCTBaA (1)I/ISI/I‘I€CKI/IX HBHeHHﬁ,
(I)I/ISI/I‘-ICCKI/IX 3aKOHa HUJIK 3aKOHOMCEPHOCTHU

pemaTh pacu€THble 3amayd (omuparolmecs Ha cucremMy u3 2 — 3
ypaBHEHUH), UCTIOJB3ys 3aKOHBI U (DOpPMYIIbI, CBsA3BIBaIONMEe (hu3udecKkue
BEJIMUMHBI: HAa OCHOBE aHall3a YCIOBHS 3a/laddl 3alKChIBaTh KpPaTKOE
YCJIOBHE, BBISBIISTH HEIOCTAIONIME WIM W30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U ()OPMYJIbI, HEOOXOIUMBIE JUIS PELICHUs, MPOBOJUTH PACUETHI U
OLCHUBATH PCATUCTUIHOCTD MMOJIY4YCHHOT'O 3HAYCHUA (bHSI/IqCCKOﬁ
BCIIMYUHBI

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MpPH MOMOIIU
(U3MYECKUX METOOB, HCIIONb3YysSd ONMUCAHHE WCCIEAOBaHUSA, BBIICTATh
MpOBEpPSIEMOE  TPEANOJOKEHHUE, OLEHUBATh MPABUIBHOCTh  IMOPSIKA
MPOBEACHUS  UCCJIEJOBAHMS, JIeJaTh  BBIBOJbBI,  HMHTEPIPETHUPOBATH
pe3yabTaThl HAOIIOIEHUN U OTIBITOB

MPOBOJIUTH OMBITHI IO HAOIOACHUIO (PU3UUCCKUX SBICHHUN WA (U3NICCKUX
CBOWCTB TeEJI: CaMOCTOSITEIILHO COOMpAaTh YCTAaHOBKY W3 H30BITOYHOTO
Habopa 0O0OpYyJOBaHMS, OIHUCHIBATH XOJl OMbITA W €ro pPe3yJabTaThl,
(hopmynupoBaTh BHIBOIBI

MPOBOANTH HPU HEOOXOIMMOCTH CEPHIO TPSMBIX HW3MEPEHHH, ONpenemnss
cpeaHee 3HayeHHWE u3MepseMoil BenudyuHbl ((POKycHOe paccTosHHE
cobuparoieif  JMH3bI), OOOCHOBBIBATH BBIOOp cHoco0a HM3MEpEeHHs
(u3mMepuTEIHLHOTO NMpUdOpa)

MPOBOAUTHh  HUCCIIEIOBAHHE 3aBHUCUMOCTEH (M3MUECKUX BEJIUYHH C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUM: IUJIAHUPOBaTh HCCIEIOBAHUE,
CaMOCTOSITENILHO ~ COOMpaTh  YCTAHOBKY, (DUKCHpPOBaTh  PE3yJbTaThl
MOJIYYCHHOW 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH B BHUAC TaOIUIHU
rpaduKoB, JeNaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIICIOBAHUS

OPOBOJUTh KOCBEHHbIE H3MEPEHUs (PU3MUECKUX BEIMYHMH: IUIAHUPOBAThH
U3MEpPEHUs,, cOoOMpaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJIHATH
U3MEPEHUs, CIeAys IPENIOKCHHOW HWHCTPYKLMHM, BBIYMCIIATH 3HAYCHHE
BEJINYMHBI Y AHAIIM3UPOBATH MOJYYECHHBIEC PE3YNIBTATH C YYETOM 3alaHHON
MIOTPELIHOCTH U3MEPEHUN

COOJTI01aTh MpaBUJIa TEXHUKKA OE30MacCHOCTH MpU paboTe ¢ J1abopaToOpHBIM
o0opymoBaHueM

pa3nuyaTh OCHOBHBIE TPU3HAKK H3YYCHHBIX (U3UYECKUX MOJICICH:
MaTepuajbHas TOYKa, aOCOIIOTHO TBEPJOE TEN0, TOYEUHBIH HMCTOYHHMK
CBETa, JIy4, TOHKas JINH3a, JIJaHETapHasi MOJEIb aToMa, HYKJIOHHAsE MOJIENb
aTOMHOTO si1pa

XapakTEepPU30BaTh MPUHIMIBI  JEHCTBUS  U3YYCHHBIX TNPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OMMCAHMS, UCIIOJB3YS 3HAHUS O
CBOMCTBax  (DM3MYECKUX  SBICHUA ©  HEOOXOoauMble  (U3HYECKHUE
3aKOHOMEPHOCTH



1.16

1.17

1.18

1.19

MCTIONIb30BAaTh CXEMBI U CXEMaTHYHbIE PHCYHKH H3YYEHHBIX TEXHHYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUECKUX MPOLIECCOB MPHU
peuieHnr  y4eOHO-IPaKTUYECKUX  3aJad, ONTHYECKHE CXEMBl  JUIs
HOCTPOCHHUS N300PAKEHHI B TUNIOCKOM 3€pKajie ¥ COOMpAIONIei JTHH3e
OPUBOIUTH  NpUMEpbl  (HAXOAWTh  HMHGOpMAIMIO O  MpPHUMEpax)
NPaKTHYECKOTO HCHOJIb30BaHMUSA (U3NYECKUX 3HAHWH B MOBCEIHEBHOM
KHU3HM Ui obecrieyeHus 0e30MacHOCTH MpU OOpalleHuu ¢ npubopamu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 3A0POBBS M COOIIOICHHS HOPM
9KOJIOTUYECKOTO MOBEICHHS B OKPYKAIOLIEH cpene

OCYILLIECTBIIATh IMOMCK HH(POpPMALUU (PU3HMUECKOTO COAEpPXKAHUSA B CETH
WnTepHer, caMoCTOATENbHO (HOpMYIUpPYsl TMOMCKOBBIM 3alpoc, HAaXOAUTh
IYTH ONpEIeNCHHsI TOCTOBEPHOCTH TOJIyYeHHONH HH(OpMAlMu Ha OCHOBE
UMEIOIUXCS 3HAHUN U JONOJHUTENIBHBIX HCTOYHUKOB

UCIIOJB30BaTh MPH BBIMIOJHEHUH Y4E€OHBIX 33JIaHUN HAYYHO-TOMYJISIPHYIO
auTepaTypy (pusmdeckoro coaepikaHus, CIIpaBOYHbIE MaTEPHAIbI, PECYPCHI
cetu MHTepHeT; BiIageTh NpUEMAMU  KOHCIIEKTUPOBAHUS — TEKCTA,
npeoOpa3oBaHus WH(OOPMAIIUY U3 OJTHON 3HAKOBOU CUCTEMBI B IPYTYIO

1.20

1.21

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
nH(pOpMaNMi W3 HECKOJbKHX HWCTOYHHMKOB (PU3MUECKOTO COJCp>KaHUS,
nyOIMYHO TPEICTaBIATh PE3YNbTaThl MPOSKTHOW WIIM UCCIIEI0BATENBCKON
JEATEIIbBHOCTH, IPY 3TOM IPaMOTHO MCIIOJIb30BaTh U3YUEHHbIN MOHATUNHBIN
anmapar HM3y4yaeMoro pasiena (U3MKA U CONPOBOXKIATH BBICTYILIICHHE
npe3eHTanuei ¢ yu€ToM 0cOOEHHOCTEH ayJUTOPUN CBEPCTHUKOB

OpU BBINOJHEHUHM YYEOHBIX NPOEKTOB U MCCIEIOBAHUN (PU3NUECKUX
IPOIECCOB paCTpeAeNsaTh OO0s3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aa4aMH, CICIUTh 3a BBIIIOJIHCHUEM IUIAHA JEUCTBUU U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJL B
JEATEIbHOCTh TPYIIIBI, BRICTPANBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBHE,
IPOSIBJISIS TOTOBHOCTD Pa3pemaTh KOH(IMKTHI




HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

7 KIIACC

Konx Konx
pa3aesia  3jieMeHTa
®U3UKA U EE POJIb B ITIO3ZHAHUU OKPYIXAIOIIETO MUPA

®usuka — Hayka o npupoge. SBieHus npupoasl. Ouznueckue

IIpoBepsiemble 371€eMEHTHI COAePKAHUA

1.1 SIBJICHUS: MEXaHUYeCKHUeE, TEILIOBLIC, ANEKTPUYECKUE,
MarHuTHBIC, CBETOBBIC, 3ByKOBBIC

@Ousnyeckne BenW4HMHBL I3MepeHue (U3NUECKUX BETHYHH.
1.2 dusnyeckue npuOOpBHI. [TorpemHocts U3MEpEHUH.
MesxayHapoiHasi cHcTeMa €IMHHUIL

EcrecTBeHHOHAay4YHBIH ~ METOJ  TNO3HAHUSA: HaOJII0IEHHE,
1 13 MOCTAaHOBKAa HAYYHOTO BOMPOCA, BBIABMKCHHE THIIOTE3,
' HKCIIEPUMEHT o MIPOBEpPKE TUIIOTE3, 00BsICHEHHE

Ha6n}oz[aeM0r0 SABJICHUA

1.4 Onucanne pU3NYECKUX SBJICHUN C TIOMOIIBIO MOIeTIeH

[IpaxkTrdyeckue paboOTHI:

H#HPar##113mepenne paccTOSIHUM.

H##HPar#H#13mepenne o0bEMa KUIKOCTH U TBEPJIOTO TeEa.
#H##Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
H#HtPar#t#3mepenne TEMIIepaTypbl pu IIOMOIIH

1.5

KUJKOCTHOTO TEPMOMETpPA U JaTUHKa TeMIIepPaTyphl
IMEPBOHAYAJIbHBIE CBEJJEHN I O CTPOEHNU BELIIECTBA

H##Par#H#CTpoeHre BellecTBAa: aTOMbl W MOJIEKYJBI, HX
2.1 pazmepbl. ONBITBI, TOKa3bIBAIOLIME AMCKPETHOE CTPOCHUE
BEILIECTBA

#iHPar#H#]IBrxenne vactunl BemiectBa. CBS3b  CKOPOCTH

2.2 JBIDKCHUS YacTHI[ C TeMIlepaTypoil. BpoyHOBCcKkoe aBMKeHUE,
muddy3us
2 53 B3anmoneiicTBre YacTHI BEIIECTBA: IPUTSHKEHUE U
' OTTaJIKUBAaHUE

HiHtPar## ArperaTHple COCTOSIHMSI BEILECTBA: CTPOCHME Ia30B,
KUAKOCTEH M TBEPABIX (KpUCTAUIMYECKUX) Ted. B3zaumocBszb

2.4
MEXKJTy CBOMCTBAMU BEIIECTB B PAa3HBIX arperaTHBIX COCTOSTHHUSIX
U UX aTOMHO-MOJICKYJIIPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6 [IpakTuueckue paboOThI:




###Par###Onenka auaMeTpa aToMa METOAOM psioB  (C
UCTIONB30BaHuEM (oTorpaduii).

HHHPar###O0NBITEL 10 HAOJIOJEHUIO TEIUIOBOIO PaCIIMPEHUs
ra3os.

HHPar#H##ONBITEL 0 OOHapyXEHUIO  JCHCTBUSL  CHII
MOJIEKYJISIPHOTO MPUTSKEHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

3.1

3.2

Mexannueckoe ABWKEHHE. PaBHOMEpHOE M HEPaBHOMEPHOE
JBUKECHHE

H#iHtPar#H#Cropoctb. CpeqHssi CKOpOCTh MPU HEPAaBHOMEPHOM
JIBUKEHUH. Pacy€r myT v BpeMEeHH JBUKEHUS

3.3

SIBnenue uHepuuu. 3akoH MHEpLUMH. B3aumopeiicTBue Ten Kak
IIPUYMHA U3MEHEHHUSI CKOPOCTHU JIBMKEHHMS Tell. Macca Kak Mepa
WHEPTHOCTH TeJIa

3.4

3.5

#H#Par### lmotaocts  BemectBa. CBsA3b  IUIOTHOCTH  C
KOJJMYECTBOM MOJIEKYJ B €IMHUIIE 00BhEMA BEIIECTBA

Cuta KaK XapakTepUCTUKA B3aUMOJICUCTBUS Tel

3.6

Cuna ynpyroctu u 3akoH I'yka. Mi3MepeHue cuiibl ¢ OMOLIBIO
JUHaMOMeTpa

3.7

#H#Par###sIsnnenue TaroreHus U cwia TsDKecTH. Cuiia TSKeCTH
Ha IpyTuX Iianerax. Bec tena. HeBecomocTh

3.8

3.9

3.10

3.11

3.12

Cuna tpenus. TpeHue ckoiabXeHUs U TpeHHUE NOKos. TpeHue B
IIPUPOJE U TEXHUKE

HiPar###CnoxeHne cui, HalpaBIEHHBIX IO OJHOW IPSAMOIA.
PaBHOElicTBYIOIIASA CHIT

[IpakTuueckue paboThI:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO NBIKEHUS (IIapuKa B
AKHUJIKOCTH, MOJIETH AJIEKTPUUECKOTO aBTOMOOWIIS M TaK Jajiee).
OmnpeneneHue cpefHell CKOPOCTH CKOJIbKEHHMS Opycka Win
HIapuKa M0 HAKJIOHHOW IIocKocTU. OmpeneneHue IIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH
pacTspkeHus (1edopMaIui) Mpy>KUHBI OT MPHIIOKEHHON CHITBL.
OneIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI TPEHUS
CKOJIbKEHHUSI OT Beca Tejla U XapakTepa COIMNPHUKACAIOIINXCS
MMOBEPXHOCTEM

®usnuecKkue SBICHUS B IPUPOAE: MPUMEPHI JIBUXKCHHUS C
pPa3INYHBIMM CKOpPOCTSIMM B JKMBOM M HEXHUBOH IpPUPOJE,
JICHCTBHE CHJIBI TPEHUS B IIPUPOJIE U TEXHUKE

Texnudeckue YCTpOﬁCTBaI AUHAMOMCTP, HOAUIUITHUKN

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 T'A30B

4.1

Hasnenne TBEpmoro Tema. CrmocoObl  yMEHBIICHHS U



4.2

YBCIIMYCHUA OaBJIICHUS

JlaBnenue ra3a. 3aBUCUMOCTH JIaBJICHHMsI raza OT OO0BEMA,
TeMIIepaTypsl

4.3

Hepe;[aqa JaBJICHUA TBépILBIMI/I TCJIaMU, X KUJKOCTAMHU U Ira3daMu.
3akoH Ilackans. [IHeBMaTHYeCKHE MalIUHbI

4.4

3aBUCUMOCTD aBJIEHUS SKHIKOCTH OT TJTyOUHBI.
I'mnpocratnueckuit  mapagokc. CooOmarmmmuecss  COCYIbI.
lMunpaBnuueckre MEXaHU3MbI

4.5

4.6

4.7

Atmochepa 3emuin u atmocdepHoe naBiaeHue. I[IpuunHBI
CyIIECTBOBaHUS  BO3AyIIHOW  obGomouku  3emum.  OnbiT
Toppuuennu. 3aBUCHMOCTh aTMOC(EPHOTO JaBIEHUS  OT
BBICOTBI HaJ] YDOBHEM MOPsI

N3mepenne  armocdepHoro  maBieHus.  llpuboper s
U3MepeHus aTMOCc(epHOTo 1aBICHUS

JlelicTBME XUIKOCTM M Tra3a Ha IMOrPYKEHHOE B HUX TEJNO.
BrirankuBaroias (apxumeioBa) cuia. 3akoH Apxumena

4.8

4.9

4.10

411

[LnaBanue ten. Bo3ayxornaBanue

[IpakTuueckue paboOThI:

HccrnenoBanme 3aBHCHMOCTH Beca Tela B Boje OT 00BEMa
MOTPYKEHHOM B KUAKOCTh dacTu Tena. OnpeneneHue
BBITAJIKUBAIOIIECH CHJIBI, IEHCTBYIOLIEH Ha TEJIO, MOTrPYKEHHOE
B KHUAKOCTb. [IpoBepKka HE3aBUCHMOCTH BBITAIIKUBAIOLIEH CHUIIBI,
JENCTBYIOIIEH HA TEJIO B JKMJIKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOIUE 3aBUCUMOCTb  BBITAJIKUBAIOLICH  CHIIBL,
JIeMCTBYIOIEH Ha TeJIO B KHUJIKOCTH, OT 00BbEMa MOTPYKEHHON B
JKUJKOCTh 4YacTM Tejla W OT IUIOTHOCTH  KUIKOCTH.
KonctpynpoBanue apeoMmerpa WIH KOHCTPYHPOBAHUE JIOJKH U
onpezeseHue e€ rpy30no bEMHOCTH

Ousnueckue SBICHUS B MPHUPOJE: BIMIHHE aTMOC(EpPHOTro
JTaBJICHUS Ha )KMBOW OpraHM3M, IJIJaBaHUE PbIO

TexHuueckue YCTPOMCTBA: coo0Iaromuecs COCY[IBL,
YCTPOMCTBO BOJONPOBOJIA, I'MIAPABIMUYECKUN NIPECC, MAHOMETD,
06apoMeTp, BHICOTOMED, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTD, SHEPT'UA

5.1 Mexanunueckasi pabota

5.2 MexaHnuyeckast MOIIHOCTb

53 [IpocThie MeXaHW3MBI: pbIYar, OJIOK, HAaKJIOHHAs IJIOCKOCTb.
' IpaBusio paBHOBECHS phluara

54 [TpumeHeHne npaBuia paBHOBECHUS pblyara K 0JI0Ky

55 «3onotoe mnpaBuwio» MexaHuku. KoadduuueHnt mnonesHoro

JEUCTBUS MEXaHH3MOB. HpOCTHe MCXaHU3MbI B 6LITy n




TCXHHUKC

5.6 [ToTennmanpHas SHEPTUH TeJIa, OTHATOTO HaJ 3eMIIEN
5.7 Kunerndeckast sHEprus
58 [Tomnast MexaHWYeckas OdSHEpPrus. 3aKOH MW3MCHEHHS U
' COXpaHEHHUS MEXaHUUYECKOH SHepTUn
[IpakTudeckue paboOTHI:
#H#Par###Omnpenenenue  pabOTBl  CWJIBI  TPEHUS — MpH
59 paBHOMEpPHOM  JBIDKCHHMM  Tella 10  TOPHU3OHTAIBHOU
' noBepxHocTu. MccrienoBaHue yclOBUM paBHOBECHS phlyara.
N3mepenne KIIJI HakioHHOW IUIOCKOCTH. M3ydeHuwe 3akoHa
COXpaHEHHUS MEXaHUUYECKOM dHepTUu
5.10 ®u3HUeCcKUe SIBICHUS B IPUPOJIE: PbIYAr B TEJIEC YEIOBEKA
Texuuueckue YCTpOMCTBA: phlyar, MOJBY>KHBIN u
5.11 HETMOJBMKHBIA ~ OJIOKM, HAKJIOHHAs TUIOCKOCTh, IPOCTHIC

MEXaHU3MBI B OBITY

8 KUIACC

Kon Kon
pa3iena  3JieMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUS

TEIUUIOBBIE ABJIEHUA

6.1

6.2

6.3

6.4
6.5

6.6

6.7

6.8

6.9

6.10

OcHOBHbBIE TIOJIOKEHUSI MOJIEKYJISAPHO-KMHETUYECKON Teopuu
CTpoeHHus BelecTBa. Macca U pasmepsl MoseKysl. OTMbITHI,
MIO/ITBEP K IAOIIME OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU

Mopenu TBEPAOTO, >KUAKOTO W Ta3000pa3HOTO COCTOSTHUM
BemecTBa. Kpucrannuyeckue u amopdHeie Tena

OOBbsicHEeHHE CBOWCTB Ta30B, XKUAKOCTEW M TBEPIBIX TeNl Ha
OCHOBE IOJIOKEHUIN MOJIEKYISIPHOKMHETUHYECKON TEOPUHU

CMmaunBaHue U KalWJUIAPHBIC SIBJICHUSA
TemnoBoe pacInpeHue U CKaTuc

Temnepatypa. CBsi3p TeMIiepaTypbl €O CKOPOCTBIO TEIJIOBOI'O
JIBYDKEHUST YaCTHUI]

Buytpennsas osHeprus. CnocoObl H3MEHEHHMs BHYTpEHHEH
SHEpIUu: Terjionepeaaya U CoBepiieHue padboThbl

BI/I)II)I TCILIONCPCaAaAYn: TCILIOMPOBOJHOCTD, KOHBCKIIHMA,
H3JIYUYCHHUC

KonnuecTBo TEIIOTHL. YV nenbHas TEII0EMKOCTh BEIIECTBA

Termm000MeH M TEMJIOBOE paBHOBECHE. YPaBHCHHE TEILUIOBOTO
OaylaHca



6.11

6.12

6.13

[InaBneHnne W OTBepJeBaHUWE KPUCTAIIMYECKHX BELIECTB.
VY nenbHas TeioTa MIaBIeHUS

[TapooOpazoBanue u kouaeHcanus. Mcnapenuwe. Kunenwue.
VY nenbHas TemIoTa mapooOpa3oBaHUsI. 3aBHCUMOCTH
TEMIEPaTypbl KUTIEHHUS OT aTMOC(HEPHOTO JaBICHUS

BnaxnocTs BO31yxa

6.14

6.15

6.16

9Hepl"I/IH TOIIJIMBA. y,Z[CJ'IBHaH TCIJIOTA CropaHusd

[Ipunuuner pabotel TemnoBbix nasurateneit KIIJ| Temmosoro
nsurarens. TeruloBele ABUraTeNld M 3alUuTa OKpYXKarollew
Cpensl

3aKOH COXpaHEHUs U IPEBPALLEHUS HSHEPrUM B TEIUIOBBIX
mpoueccax

6.17

6.18

6.19

[IpakTuueckue pabOTHI:

#HHPar##H#ONBITEL MO0 OOHApYXKEHHIO  JIEHCTBHS — CHII
MOJICKYJIIPHOTO TIPUTSIKEHUSI.

H###Par###OnbITH 10 BBIPALMBAHUIO KPUCTAJJIOB MTOBAapEHHOMN
COJI WJTU caxapa.

H#H#HPar###O0nBITEI IO HAOIIOICHUIO TEIUIOBOTO PACIIUPEHUS
ra3oB, )KUJAKOCTEH U TBEPBIX TEI.

#H##Par###OnpeneneHue  naBleHWs BO3Ayxa B OayuloHE
HITIpUIIA.

H#A##Par###OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JTaBJICHUS
BO3/lyXa OT €ro 00bEMa U HATPEBAHUS WIH OXJIAXKICHUSI.
###Par###1[poBepka runore3bl JIMHEHHOW 3aBUCUMOCTH JUIMHBI
CTONOMKA KHUAKOCTH B TEPMOMETPHUYECKON TpyOKe oOT
TEeMIIepaTyphl.

#H##Par###HabmoneHre N3MEHEHHsI BHYTPEHHEH SHEPTUM Tela
B pe3yJbTaTe Teronepeaadyn u paboThl BHEITHUX CHIL
#H#Par###cciienosanue SIBJICHUS TEIUIO0OOMEHA npu
CMEILIMBAHUH XOJIOJIHOW U rOpSYEN BOJBI.
#H##Par###OnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJAOW TIpU TEIUIOOOMEHE ¢ HarpeTbiM METAUTHYECKUM
TATUHAPOM.

#H##Par###OnpeneneHue yeapHON TETUIOEMKOCTH BEIIECTBA.
#H##Par###lccnenoBanue mpolecca UCIIapeHus.
#H##Par###OnpeneneHue OTHOCUTEILHON BIQKHOCTH BO3/IyXa.
H###Par###Onpenenenue yaenbHON TEIIOTHI IUIABIEHUS JIbJa.

dusnveckue SBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSDKEHUE U
KalWUIIPHBIC SIBJICHUS B TPHUPOJIE, KPUCTAIUIBI B TPHUPOJE,
nznydenue CoinHIA, 3aMep3aHHe BOJAOEMOB, MOPCKHE OpH3BI;
o0Opa3oBaHH€e POChI, TyMaHa, HHesl, CHera.

Texanueckue YCTPOMCTBA: KaluJUIsApBI, [IpUMEPBHI
HCIIOJIb30BAaHUsI KPUCTAJUIOB, KHIKOCTHBIA TEPMOMETP, JAaTYUK



TeMIepaTypbl,  TE€PMOC, CHUCT€Ma  OTOIJIEHHS  JOMOB,
TMUTPOMETPBI, TICUXpPOMETp, TMapoBas TypOWHa, JBUTATENb
BHYTPEHHEI0 CTOpPaHMUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHUSA

7.1 Dnektpusaiys Tei. [[Ba posa aIeKTpUUecKuX 3apsiioB
BzaumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJCHCTBHS 3apsHKEHHBIX Tl OT
BEJIMYUHBI 3aPsII0B U PACCTOSIHUS MEXKAY TEIaMu)
Dnextpuueckoe nosne. Hanpsok€HHOCTD ANEKTPUYECKOTO TOJIA.
7.3 [IpuHnun ~ cymeprno3Wmuu  SJEKTPUYECKHX  Toyied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn ANEKTPUUECKUX 3apsAI0B. DneMeHTapHBIN
7.4 anekTpudeckuii 3apsin. Crpoenue artoma. IlpoBoaHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa
76 DIIEKTPUYECKHI TOK. YcnoBust CYIIECTBOBAHUSA
' ANEKTPUYECKOro TOKa. MICTOYHHKN MOCTOSTHHOTO TOKa
77 JIeHCTBUSA DJIEKTPUYECKOTO TOKa (TETUIOBOE, XHWMHUYECKOE,
' MarHMTHOE). DJIEKTPUUECKUN TOK B )KMJIKOCTSIX U ra3ax
7.8 Dnektpuyeckas 1enb. Cuia Toka. DIeKTPUUECKOE HaIPsKEHUE
79 ConpoTHBiieHHE TPOBOJHHUKA. YIEJIbHOE CONPOTHBIICHHE
' BEIIeCTBA
7.10 3akon OMa it yyacTka Lenu
7.11 [TocnenoBarenbHOE U apaieIbHOE COSIMHEHUE MPOBOIHUKOB
712 PaGota m MOMIHOCTH 3JEKTPUYECKOTO TOKA. 3akoH Jxoyms —
' Jlenna
713 DNeKTpUUYECKUe LEMU U MOTPEOUTENU AIIEKTPUIECKONW SHEPTrun
' B ObITy. KOpoTkoe 3ambikaHue
714 [locTostHHBIE ~ MarHuThl.  B3ammopnelcTBHE  TOCTOSHHBIX
' MAarHUTOB
715 MarnutHoe nosie. MarguTHoe 1nojie 3eMJId U €ro 3HadeHue Ui
' KU3HH Ha 3emiie
716 OneiT Opcrena. MarHuTHoe TOJi€ AJIEKTPUUYECKOTO TOKa.
' [IpuMeHeHne 37eKTPOMarHiTOB B TEXHUKE
JlelicTBU€ MAarHMUTHOrO TIOJSI Ha TMPOBOJHUK C TOKOM.
717 DneKTpoABUTaTeNb  IMOCTOSHHOTO  ToKa.  Vcmonb3oBaHue
' AJIEKTPOJIBUraTeNell B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCIIOpTe
718 OneiTel @apaness. SIBiaeHHE HIEKTPOMArHUTHOW WHAYKIIHU.
' I[Tpasuio Jlenna
7.19 Onektporereparop. CrmocoObl TOMYyYEeHHUS]  DIEKTPHUIECKOM



7.20

7.21

7.22

SHEpPIruu. DJEKTPOCTAaHIMKM Ha BO300HOBISAEMBIX HCTOYHHKAX
SHEPTUu

[IpakTiueckue padbOTHI:

OnpIThl 10 HAOTIOAEHUIO 3JIEKTPU3ALUU Tell HHAYKLIUEH U Mpu
CONIPUKOCHOBEHHH.

HccnenoBanue nelcTBUS AIEKTPUUYECKOTO OIS HA MPOBOIHUKH
U TUDJIEKTPUKH.

COopka u nmpoBepka pabOTHI MEKTPHUECKOHN IETTH MTOCTOSTHHOTO
TOKa.

W3mepenue u perympoBaHHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HaNPSHKEHUS.

HccnenoBanne 3aBUCHMOCTH CHUJIBI TOKa, HAYIIETO dYepes
PE3UCTOP, OT COMPOTUBIEHUS PE3UCTOpa W HANpsHKEHUS Ha
pe3ucrope.

OnepIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh 3JIEKTPHUYECKOIO
COIIPOTHBIICHUS] TMPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAAU
MIONIEPEYHOr0 CEUYEHHUs U MaTepuana.

[IpoBepka MpaBHIIa CIIOKEHUSA HaIpsKeHUH npu
MOCJIEZIOBATEILHOM COEIUHEHHH ABYX pe3uctopoB. [IpoBepka
mpaBWwiia JUisl CHJIbl TOKAa MpU MNapajulelbHOM COEIUHEHHH
pesuctopoB. OrmpeneneHue pabOThl AJIEKTPUUECKOTO TOKa,
uaymero  yepes  pesuctop.  OmpenereHue  MOIIHOCTHU
JNEKTPUYECKOTO  TOKA,  BBIACIAEMONM  HAa  PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa, HAYIIETO dYepes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Omnpenenenne KIIJ{
HarpeBatens. VccienoBaHMe MAarHUTHOTO —B3aWMOJAEWUCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  VI3yuyeHWe  MarHMTHOTO  IOJIA
MOCTOSIHHBIX MAarHUTOB MpPH UX OOBEAMHEHUU W Pa3ieliCHUU.
HccnenoBanme nelcTBUS IEKTPUYECKOTO TOKA Ha MarHUTHYIO
cTpenKy. OIBITBI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHIIBI
B3aMMOJICHCTBUS KaTyIIKM C TOKOM UM MarHuTa OT CHUJIbl TOKa U
HalpaBJI€HUs TOKa B  Karymke. I3ydenue  nencrBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TokoM. KoHcTpynpoBanue u
n3ydeHue paboTel anektponsuratens. W3mepenwme  KIIJ
AJIEKTPO/IBUTaTEIbHON YCTaHOBKH. OINBITHI 110 HCCIIEI0BAHUIO
SBJIEHUSI  DJIGKTPOMArHUTHOW  MHIYKIUH:  HCCIIEJOBaHUE
M3MEHEHMUI 3HAYeHUS U HalpaBJICHUs MHYKIIMOHHOTO TOKa

@usnueckue sBICHUS B IPUPOJEC: JJIEKTPUUYECKUE SIBJIICHUS B
atMocepe, 3JIEKTPUUECTBO >KUBBIX OpPraHU3MOB, MAarHUTHOE
noje 3eMiM, Jpeid MonrocoB, poib MAarHUTHOTO MOJS IS
YKU3HM Ha 3eMJie, OJISIPHOE CUSTHUE

TexHuueckue  yCTpOMCTBA: 3JIEKTPOCKOII, aMIIepMeTp,
BOJIBTMETP, PpEOCTaT, CUYETYUK DJIEKTPUYECKONM DHEPTUH,



3JIEKTPOOCBETUTEIbHBIE npuoopBl, HarpeBaTelbHbIe
AJIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKHE
NIPEJOXPAaHUTENH, 3JIEKTPOMArHur, JIEKTPOABHUraTENb
MIOCTOSIHHOT'O TOKA, FTEHEPATOP MOCTOSHHOTO TOKa

9 KJIACC
Kon
Konx anementa IIpoBepsiembie 271EMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE SABJIEHUA

8.1 Mex?HquCKoe nBrkeHne. MatepuanbHas Touka. Cucrema
oTcuéTa

8.2 OTHOCHUTETHPHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE TPSIMOIHHEWHOE IBIKEHUE
###Par###HepaBHOMEpHOE MPSMOJIMHEHHOE JIBIDKCHHE.

8.4 Cpennsisi 1 MTHOBEHHAasl CKOPOCTb Tejla IMPU HEPAaBHOMEPHOM
JBUKCHUH

8.5 VYckopenue. PaBHOyCKOPEHHOE MPSIMOJIMHENHOE IBUKECHHE

8.6 #H#Par###Cro0onH0e nagenne. OnbITe! [ anunes
###Par###PaBHOMepHOE NBIDKEHHE TI0 OKPYXXHOCTH. [lepuon u

8.7 yactota oOpameHusi. JluHeliHas W  yrjoBas CKOPOCTH.
LleHTpOCcTpeMUTETEHOE YCKOPEHUE

8.8 [Tepseiii 3akoH HeroToHa

8.9 Btopoii 3akon HeroToHa

8 8.10 Tperuii 3akoH HproToHa

8.11 HHAPar###1 [puHIATT CYyNEPIO3UITUN CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ###Par###Cuna TpeHus: cwia TPEHUS CKOJIBKEHHUS, CHia
TPEHUS TTOKOS, IPYTHE BUJIBI TPEHHUS

8.14 ###Par###Cuna TsHKECTH W 3aKOH BCEMHPHOTO TSATOTCHHS.
YckopeHnue cBOOOAHOTO MaACHUS

8.15 JBuxenne miuaHer Bokpyr Connua. IlepBas kocMuueckas
ckopocTb. HeBecoMoCTh 1 neperpysku

8.16 PaBHOBecue MaTepuaabHON TOUKH. AOCOIIOTHO TBEPOE TEIIO

8.17 H#HtPar#t#PaBHoBecre TBEPAOro Tella C 3aKPEIUIEHHOH OChIO
BpaieHusi. MomeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynsc Tena. U3meHneHne nmiynsca. MIMiyibe cuiel

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 #H#Par###PeakTUBHOE IBUKEHUE



8.21

8.22

Mexaandeckas pa60Ta 1 MOIIHOCTH

Pabora cun Tsaxkectu, ynpyroct, TpeHus. CBsi3b 3HEPIUU U
paboTsl

8.23

HOTCHL{I/IaJIBHaSI 3Hepr1/151 TCJ1a, IIOAHATOrO Haza HOBerHOCTLIO
3emin

8.24

8.25

8.26

8.27

8.28

8.29

[ToTeHnManbHasg SHEPTUs CHKATOU MPYKUHBI

H#iHtPar#H#Kunernueckas sHeprud. Teopema O KHHETHYECKOMH
SHEPrUmn

HiHPar####3akoH coxpaHEeHUs] MEXaHUYECKOW SHEPTUU

[IpakTuueckue paboThI:

OnpenenieHne CpeIHEH CKOPOCTH CKOJBXEHUs Opycka WiH
JBIKEHMSI IIapUKa IO HAKJIOHHOW IulockocTH. OmnpeneneHue
YCKOpEHHUs Tela TpU PaBHOYCKOPEHHOM JBMIKCHHMU IO
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanne  3aBUCMMOCTH  IYTH  OT  BpPEMEHM  IIpHU
PaBHOYCKOPEHHOM JBM>KEHUH 0€3 HaYaJIbHOW CKOPOCTH.
[IpoBepka rumoTesbl: €ciau NMpPU PaBHOYCKOPEHHOM JBMXKEHUU
0e3 HavyalbHOM CKOPOCTH IYTH OTHOCSTCS KaK pPsii HEUETHBIX
yHhcesl, TO  COOTBETCTBYIOIIME  IMPOMEKYTKH  BpPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIBI
HOpManbHOTO AaBieHusa. Onpenenenue kodpdUIMEeHTa TPEHUST
CKOJIbJKEHUS. Omnpenenenue KECTKOCTH HPYKUHBI.
Onpenenenue paboThl CWIBI TPEHUS INPU PABHOMEPHOM
OBIKEHUM  TejJa [0  TOPU3OHTAJIbHOW  IOBEPXHOCTH.
Omnpenenenne paboOThl CUIIBI YIIPYTOCTU IMpPH MOABEME Ipy3a C
UCIIOJIb30BaHUEM HETOIBMUKHOTO U TIOJIBUYKHOTO OJIOKOB
®usnyeckue SBJIEHUS B MPUPOAE: MPWIMBBI U  OTJIMBBL,
nBUKeHHE Tu1aHeT COJTHEYHOM CUCTEMBI, pEaKTUBHOE JABM)KEHHE
YKUBBIX OPraHU3MOB

TexHuyeckue yCTpOMCTBA: CIUJIOMETP, JATYUMKHU IOJOKECHUS,
paccTOsIHUS U YCKOPEHHUS, PAKETHI

MEXAHNYECKUE KOJIEBAHHM 11 BOJIHBI

9.1

9.2

9.3

9.4

Konebarenpnoe  nBwkenue. OCHOBHBIE — XapaKTEPUCTHUKU
KOJICOaHMI: IEpUOo/I, 4acTOTa, aMIUIUTYIa

Marematuueckuii ¥ TOPYXKUHHBIA MasaTHUKHU. lIpeBpaiuenue
SHEPTHUH NP KOJIeOATETLHOM IBUKCHUH

3aryxaromue xKonebanus. Berayxnennsie konedanus. Pezonanc
Mexannyeckue BoOHbL. CBONCTBA MEXAHMUYECKHMX  BOJIH.
[IpononbpHbIe U MoNepeyHbie BOJHBI. J[JIMHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHUs. MexaHuyecKue BOJIHBI B TBEPAOM TeEIE,
CECMUYECKHUE BOJTHBI




9.5
9.6

3ByK. ['poMKOCTbH U BbICOTa 3ByKa. OTpa’keHHE 3ByKa

WNudpasByk u ynpTpasByk

9.7

9.8

[pakTHyeckne paboTHI:

OmnpeneneHue 4acTOThI U IEpHOa KOIeOaHUH MaTeMaTHYECKOTO
MasITHUKA.

OmnpeneneHue YacTOThl W TEpUoja KoJeOaHUH MPYKMHHOTO
MasITHUKa

HUccnenosanue 3aBUCUMOCTH rnepuojia KoJIeOaHuit
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccienoBaHue
3aBUCHMOCTH Tepuoja KojleOaHWH MPYXUHHOTO MasTHUKA OT
Mmacchl rpysa. IIpoBepka HE3aBUCMMOCTH Hepuoja KojeOaHHi
rpy3a, MOABEIICHHOTO K HHUTH, OT MAacChl Tpy3a M KECTKOCTU
npyXuHbl. M3mMepenne yckopeHus CBOOOIHOTO HaieHUs

dusznyeckue ABICHUS B npupoac: BOCIPHATHC  3BYKOB
JKUBOTHBIMH, 3CMIICTPIACCHUC, celicMHU4YecKue BOJIHBI, IIYHaMH,
3X0

9.9

TexHuyeckue ycTporcTBa: 9X0J0T, UCHOIb30BaHUE YIbTPa3ByKa
B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 OJEeKTPOMarHUTHOE  MoJyie.  DJEKTPOMATrHUTHBIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIkana 31€KTpPOMarHUTHBIX BOJIH

10.3 DrnekTpoMarHuTHas npupojaa ceeta. CKkopocTh cBeta. BoHoBbIE
' CBOiicTBa CBETa

10 [IpakTryeckue paboOTHI:
104 N3yuenne CBOMCTB JJICKTPOMATHUTHBIX BOJH C TOMOIIBIO
MOOWIBHOTO Tene(oHa

105 ®dusnueckre SBICHUS B MPUPOJE: OMOJIOTHYECKOE JEHCTBHE
' BUMMOTO, YIBTPA(pHUOIETOBOTO U PEHTTEHOBCKOTO M3ITy4eHHI

10.6 TexHHUECKHe YCTPOMCTBA: MCIIOJIB30BAaHUE 3JICKTPOMArHUTHBIX
' BOJIH JIJIl COTOBOM CBSI3U

CBETOBbBIE SABJIEHUA

111 JIyueBast monens cBera. MIcTOUHMKH cBETa

11.2 [IpsimonuHEitHOE pacpocTpaHEHHUE CBETA

11.3 Otpaxenue ceta. [lockoe 3epkano. 3aK0H OTpakKeHUs CBETa

11 114 [Ipenomnenne cBerta. 3akoH mnpenomiieHus cpera. I[lomHoe
BHYTpEHHEE OTPaKCHUE CBETa

11.5 JIunza. Xop j1yyel B JIMH3E

11.6 Ontuyeckas cuctema ¢oroarnmnapara, MUKpOCKOIA U TEJIECKOIa

117 I'ma3  kak  onruyeckas  cucrtema.  bim3opykocte  H

AaJIbHO30PKOCTh
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PasnmoxxeHue 0enoro cseTa B CIICKTP. Omneitel HeroTOHA.

118 CrnoxeHue CrieKTpalibHBIX 1IBETOB. Jlucmepcus cBera
[IpakTnueckue pabOThI:
###Par### ccnenoBanue  3aBUCUMOCTH  yIila  OTPaKEHHUS
CBETOBOIO Jy4a OT yIJja MajeHusl.
H###Par###3yueHne XapakKTepuCTUK W300paKeHHs MpeaMETa B
IUIOCKOM 3epKalie.
##tPar#H#lccnenoBanue  3aBUCHUMOCTH  yIUIa  [IPEJIOMIJICHHUSA
CBETOBOI0 JIydya OT yIJla HaJeHUs Ha TpaHUIe «BO3IAYX —
11.9 CTEKIJIO».
H#iHtPar#H#lonyyenne n3o0pakeHuil ¢ TOMOIIbIO coOuparoen
JIMH3BI.
###Par###Onpenenenue GOKYCHOTO PACCTOSTHHUS U ONTHYECKOM
CHJIBI COOMPpAIOLIeH JTUH3bI.
HHHPar###ONBITHI 110 pa3oKeHUIo 0eI0ro CBeTa B CIIEKTD.
H#HPar#H##0OnbITH 10 BOCHPUATHIO LIBETA IPEIMETOB INPU HX
HaOJII0IEHUH Yepe3 IIBETOBbIC (DUITBTPHI
dusnueckue spiaeHus B npupoje: 3atmenus Connma u JlyHsl,
11.10 [[BETa TeJl, ONTHYECKHUE SBJICHUsA B arMmocdepe (uBeT Heba,
pedpaxius, paxyra, MUpax)
11.11 TexHuyeckue yCTpOMCTBa: OYKH, MepHcKor, ¢oToanmnapar,
' ONTHYECKUE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
121 OmnbiTel Peszepdopna u mimanerapHas Mojenb atoMa. Mopenb
' aroma Bopa
12.2 Hcnyckanme wW  morjomieHWe cBeta aroMoM.  KBaHTHI
' JIuneiyaThbie CIEKTPhI
12.3 PanuoaxktuBHOCTB. Aslb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Ctpoenue aToMHOro siapa. HykioHHast MOZiesib aTOMHOTO SiApa.
' HM30TONEI
125 PannoaktuBHble npeBpamienus. [lepuoa momypacnaga aToOMHBIX
' sep
126 SlnepHble peaknuu. 3aKOHBI COXpPAaHEHHUS 3apsAIOBOTO U
' MacCOBOT'O YHCEIT
12.7 DHeprus CBSI3u aTOMHBIX sifiep. CBs3b MacChl M SHEPTUHU
128 Peaknuu cunte3a u aenenus aaep. Mcrounnku sneprun ConHia
' 1 3BE3]1
12.9 Snepnas sHepreTuka. JleiicTBUE paJlOaKTUBHBIX M3IYyYCHH Ha
' KHUBBIE OPraHU3MBbI
[IpakTuueckue pabOTHI:
12.10 HabumroeHre CrulomHbIX U IMHEHYaThIX CIIEKTPOB U3IIYYECHHUS.

HccnenoBanue TPEKOB: H3MCPCHUC OHEPIrUU  HaCTULBIIIO



12.11

12.12

TOpPMO3HOMY TTYTH (110 (hoTOrpadusim).

W3mepenune paanoakTUBHOTO (poHa

dusnueckue SIBJICHUS B [IpUpOAE: €CTECTBEHHBIN
pajivoaKTUBHBIM (OH, KOCMHUYECKHE JIyud, paJuOaKTHUBHOE
U3JTy4eHUE NMPHUPOJHBIX MUHEPAIOB, JIeHCTBHE palOaKTUBHBIX
U3Ty4YeHUI Ha OpraHu3M YeJoBeKa

TexHu4eckue YCTpPOMCTBA: CHEKTPOCKON, WHIWBHYaIbHBIN
JIO3UMETP, Kamepa Bunbcona



IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMoOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yabTaTaM 6a30BOro
YPOBHS OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO
o0mero oopazoBanus Ha ocHose ®I'OC

ITonumanue ponu (HU3MKM B HAYYHOM KapTHHE MHUPA; CPOPMHUPOBAHHOCTh
0a30BBIX TMPEJCTABICHU O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH
SIBJIGHUH  TIpUpPOJBI, O  pOJM  DBKCIepuMeHTa B  (usuke, O
cucreMooOpa3ymomeil ponu (U3UKM B Pa3BUTUM E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTWH, 00 3BOIIONUM (PU3NUYECKHX 3HAHUN M UX POJU B
LIEJIOCTHONW €CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKJIAJE POCCHUICKUX U
3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, OOBSCHEHHE MPOIIECCOB
OKpY’KaloIIero MUpa, pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHUS O BHJAX MaTepuH (BEIIECTBO W IIOJI€), O JBIKCHHH KaK CIoco0e
CYLIECTBOBAHMSI MaTepuH, 00 aTOMHO-MOJEKYJISpPHOW TEOpUU CTPOCHUS
BEIECTBA, O (DU3MUECKON CYIIHOCTH SIBIIEHUN NPUPOABI (MEXaHHMYECKHX,
TETJIOBBIX, JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE PA3/INYaTh SIBICHUS
M0 ONHCAaHHIO WX XapakTepHBIX CBOICTB W Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOE SIBICHUE, YMEHHE paclo3HaBaTh
NPOSIBIIGHUE HW3YUEHHBIX (U3NYECKUX SIBICHUHA B OKpPYKAIOIIEM MHUpE,
BBIJIEIISS UX CYILIECTBEHHBIE CBOMCTBA (IPU3HAKU)

Brnagenue ocHOBaMHM NOHATHMHOIO ammapara U CHUMBOJHYECKOIO sI3bIKa
(GU3MKN W UCMONb30BAaHWE MX Ui pelleHus Y4eOHBIX 3a7ay; yMEHHUe
XapaKTepu30BaTh CBOWCTBA TeJ, (HU3UYECKUE SBICHHUS M TPOLECCHI,
UCTONB3Yys (yHIAMEHTAIbHBIE U SMIIUPUYECKHE 3aKOHBI

YMeHue omuchiBaTh HM3y4eHHBbIE CBOWCTBA Tel U (U3UYECKUE SIBIICHUSA,
WCTIONB3Ys (PU3HUECKUE BETHUNHBI

Brnanenne ocHOBaMH METOOB HAYYHOTO TO3HAHUS C YIETOM COOIIOICHUS
npaBuj 6€30macHoOro Tpyaa: HabmoaeHne (PU3NIECKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIbHO COOUpPATh 3KCIEPUMEHTAILHYIO YCTAaHOBKY W3
JAHHOTO Habopa 000pyAOBaHMS 10 MHCTPYKLUH, OMHUCHIBATh XOJ OIbITA U
3aMUCHIBATh €T0 PE3YNbTAThI, (HOPMYIUPOBATH BHIBOIbL;

MOPOBCACHUC IIPAMBIX W KOCBCHHBIX I/ISMGPCHI/Iﬁ (bHBI/I‘IeCKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBAaTh  HM3MEPEHHUs,  CAMOCTOSATEIbHO  COOHMpATh
OKCIHCPUMCHTAJIIBHYIO YCTAHOBKY II0 HWHCTPYKIHH, BBIYUCIATH 3HAUCHHUC
BEJINYMHBI Y AHAJIIM3UPOBATH MOJYYECHHBIE PE3YNIBTATH C YUETOM 3a/laHHON
TIOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUIA,

MIPOBE/ICHUE HECIIOKHBIX IKCIEPUMEHTATBHBIX UCCIICIOBAHMIA;
CaMOCTOSITENIFHO COOMPATh 3KCIIEPHUMEHTAIbHYIO YCTAaHOBKY M MPOBOIUTH
HUCCIICAOBAHUEC MO MHCTPYKIHU, NPCACTABIIATH IMOJTYYCHHBIC 3aBUCHUMOCTU



10

11

(I)I/IBI/I‘IGCKI/IX BCINYNMH B BHIAC Ta6J'II/II_[ n l"pa(bI/IKOB, YUUTHIBATDH
NOrpeuIHOCTH, ACJIaTh BBIBOABI 11O PE3yJIbTaTaM UCCIICAOBAHUA

[Tonnmanue XapakTepHBIX CBOMCTB (PM3MUECKUX Mojeiel (MarepuaibHas
TOYKa, aOCOIIOTHO TBEPIOE TEJIO, MOJIENN CTPOEHUS Ta3oB, KUAKOCTEH U
TBEPABIX TEJ, IIAHETapHAas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1Ipa) U yMEHUE IPUMEHATh UX 751 00bsACHEHUS (PU3NYECKHUX MPOLIECCOB

YMmenne o0bACHATh (PU3NIECKHE MPOLECCH U CBOMCTBA TEJ, B TOM YHCIE U
B KOHTEKCTE€ CHUTyallU NPAaKTUKO-OPHUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISBJISATh INPUYUHHO-CIEJACTBEHHbIE CBSI3U U CTPOUTH
OoOBSICHEHHE C OMOpPOH Ha H3Y4YEHHbIE CBOWCTBA (U3UYECKHUX SIBICHUH,
(u3nUecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MOJEIH

YMenue pematb pacuéTHble 3a1aun (Ha 6aze 2 — 3 ypaBHEHHMI ), UCTIONb3YS
3aKOHbI U (bOpMy.]'IBI, CBA3BIBAIOIIIHEC (1)I/ISI/I‘I€CKI/IC BCJIIMYHUHBI, B YaCTHOCTH,
3aMuchiBaTh KPaTKOE YCJIOBHE 3aJayd, BBISBIATH HENOCTAIONIUE JaHHBIE,
BbIOMpaTh 3aKOHbI U (GOpPMYNbI, HeoOXOoAMMBIE s €€ peLIeHus,
UCIIOJB30BaTh CHpPAaBOYHBIC IaHHbBIC, MPOBOJUTH PACcU€Thl U OICHHUBATH
PCATUCTUIHOCTL MOJYUCHHOTO 3HAYCHHUA (1)I/I3HLICCKOI>'I BCJIMYMHBI; YMCHHC
ONpeAEATh PA3MEPHOCTh (U3NYECKON BEJIWYMHBI, MOJYYEHHOW MpH
peuieHun 3agayn

YMeHue XxapakTepru30BaTh NPUHIMIBI JEHCTBUS TEXHUYECKUX YCTPOICTB, B
TOM 4YHUCIIe OBITOBBIX NPUOOPOB, M MPOMBIIUICHHBIX TEXHOJIOTUYECKHX
MIPOILIECCOB M0 UX OMHCAHUIO, MCIIONb3Ys 3HAHUS O CBOWCTBAX (PM3NYECKHUX
SBJICHUI 1 HEOOXOJMMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

YMeHue HUcronb30BaTh 3HAHUS O (PU3NYECKUX SIBICHUSX B MOBCEAHEBHOMN
KU3HHM I oOecrieueHruss Oe30MacHOCTH TPH OOpAIleHHH C OBITOBBIMH
npubopaMd M TEXHHYECKUMHU YCTPOWCTBAMHU, COXpPAHEHHS 3J0pPOBbS U
COONIOZICHUST HOPM JKOJIOTUYECKOTO TOBEACHHUS B OKpYKAIOIICH Cpee;
MMOHMMAaHUE HEOOXOJWMOCTH TPUMEHEHHUS JOCTH)KCHHHA (GH3uKn U
TEXHOJIOTHH JTsI PAIMOHATILHOTO MTPUPO/IO0TIOIE30BAHUS

OnbIT mOoMCKa, TpeoOpa3oBaHMs M NPEACTaBICHUs  HH(OpMaIUH
(U3NYECKOTO  CONCpXaHWA C  HCIOJB30BAaHHEM  HH(OpPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHHUE OLIEHHBATh JIOCTOBEPHOCTh
MOJY4YeHHOW  MH(pOpMalMM HAa OCHOBE HMCKIOIIMXCSA 3HAHUN W
JOTIOJIHATENBHBIX MCTOYHHMKOB, YMEHHE HCIIOJb30BaTh IIPU BBINOJIHEHUU
yu4eOHBIX 3aJaHUil HAyYHO-TIOMYJSIPHYIO JIUTEpaTtypy  (U3HUECKOro
COJZIepKaHus, CIIPaBOYHbIE MaTEpUabl, peCcypchl ceTh MHTEpHET; BilageHue
0a30BbIMM HaBBIKAMM IpeoOpa3zoBaHus WHGOpPMAIMU U3 OJHOM 3HAKOBOM
CHUCTEMBbl B JpPYyryl0; YMEHHE CO3/1aBaTh COOCTBEHHbIC MUCbMEHHBIE H
yCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAIIH U3 HECKOJIBKUX UCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXAHUS, TIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Koxn
1 MEXAHUWYECKMUE ABJIEHUA
11 Mexannueckoe aBuxeHue. MatepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
' JIBYDKCHHUS
PaBHOMepHOE 1 HepaBHOMepHOe nABMkeHHME. CpenHss ckopocTtb. dopmyna s
1.2 Berymcnenus cpeaneit ckopoctu: V = S/t
PaBHOMEpHOE NPsMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTb KOOPAMHATHI Tejla OT BpEMEHH
B CJIy4ae paBHOMEPHOIO MPSMOJIMHENHOTO JBUKEHUS:
1.3 (1) =x,+vt
I'paguky  3aBUCUMOCTH OT BpEeMEHM M MPOEKUUH CKOPOCTH, HPOEKIUH
NEPEMELIEHMS, TYTH, KOOPAUHATHI IIPU PABHOMEPHOM IPSIMOJIMHENHOM JABM)KEHUN
3aBUCUMOCTh KOOpPAMHATBI Tela OT BPEMEHM B Cllydyae pPABHOYCKOPEHHOIO
IPSIMOJIMHEMHOTO ABW)KEHHUS:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
N
dopmybl 411 TPOEKIUH EePEMELIEHHS], TPOEKIIMU CKOPOCTH U MPOEKIMHU YCKOPEHUs
IPY PaBHOYCKOPEHHOM MPSMOJIMHENHOM JABHKEHHUU:
2
14 S () =0y 1+a, - 2
U_\_(f) =Up, T4, 1,
a.(f)=canst,
UI.‘cL - Ul.'rL =2”ISI
['paduiky 3aBUCUMOCTH OT BPEMEHH Uil MPOCKLIUU YCKOPEHHS, MPOCKIUU CKOPOCTH,
IPOEKLUH [EpPEeMEIlEeHUsl, KOOpAUHATHl IpPH PABHOYCKOPEHHOM IPSAMOJMHEHHOM
JBUKEHUU
CBobOonnoe mnaaenue. Dopmyibl, ONUCHIBAIOLIME CBOOOAHOE TMajJieHWE Tena IO
15 BEPTUKAIN (ABM)KEHHE TeJla BHU3 WM BBEPX OTHOCHUTEIBHO IMOBEPXHOCTHU 3€MIIN).
' ['paduky 3aBUCUMOCTH OT BPEMEHHU JJISl IPOEKLUUHU YCKOPEHUSI, TPOSKIIMA CKOPOCTH U
KOOpJIMHATHI IPU CBOOOHOM Ma/IEHUH TeJla TI0 BEPTUKAIN
CKopocTh paBHOMEPHOI'O ABM)KEHHUS TENA 110 OKPYKHOCTH. HanpasiieHue ckopocTy.
1.6  ®dopmyna s BBIYHCICHHS CKOPOCTH Ye€pe3 pPaguyC OKPYXKHOCTH U TEPHOL

oOparneHus:



LlenTpocTpeMuTenbHOe yckopenue. HampasiieHne HeHTpOCTPEMUTENBHOTO YCKOPEHHUS.
dopMmya 7151 BEBIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyna, cBI3bIBAIOLIAS IEPUOJT M YACTOTY OOpaIICHUs:
v = 1
T

Macca. [I1oTHOCTB BellIeCTRA. q)opMlea JJIA BBIYMCIICHUSA IIJIOTHOCTH:

_m

17 P=7w

1.8  Cuna — BektopHas pu3udeckas BenudarHa. CII0KEHUE CHIT
19  SBnenue unepuuu. [lepssrit 3axon HeioToHa
Bropoii 3akoH HeroToHa:

1.10 F=m-da

CoHampaBIeHHOCTh BEKTOPA YCKOPEHUs Tela U BEKTOPA CUJIbI, JEHCTBYIOLIEH Ha TEIO0

B3anmoneiicteue ten. Tperunii 3akoH HeroToHa:

1.11 Fy y=-F_,

TpeHHe IIOKOsAI M TPCHUEC CKOJBXCHUA. CDopMyna AJI BBIYHCIICHHUA MOIOYJIA CHIIBI
TPCHUSA CKOJILXKCHUS:

112 Fy=p-N

Hedopmarnus tena. Yopyrue u Heynpyrue aedopManuu. 3aKoH yrnpyrou aegopmanun
(3akoH ['yka):

113 F=k-Al

1.14  BceMmupHoe TAroTeHHE. 3aKOH BCEMUPHOT'O TATOTEHUS:



My -1,
F=Gg. 1 _2

'L
Cuna TsxecTH. Y CKOpEeHHe CBOOOHOTO MaICHHUS.

®opmyna 17151 BEIYUCICHUS CHIIBI TSDKECTH BOJIM3H MoBepXHOCTH 3emun: F = mg.
JBwxenue mnanet Bokpyr Comnna. [lepas kocMuueckast ckopocts. HeBecoMmocTs n

neperpys3ku

HNmmynbsc Tena — BeKTopHas pu3ndeckasi BEIUYrHA.
1.15 p=mi

I/IMHy.]'II)C cucteMbl Ten. 3MeHeHne HUMITYJIbCA. I/IMHy.]'II)C CHIJIBI

3aK0oH COXpaHEHUsI UMITYJIbCA JJIsl 3aMKHYTOM CHCTEMBI TEJ:
1.16  p=mmU +im,U, =const
PeaxTnBHOC OBMIKEHIE

Mexannueckas pabota. @opmyiia a7l BBIYUCICHUS paOOThI CHIIBL:

A=Fsoosc
Mexannuyeckast MOIITHOCTD:
1.17
n=4
I

Kuneruyeckas u MOTCHIMAJIbHAsA SHCPIruUs. (DOpMy.]'Ia JJIs1 BBIYUCJICHUA KHHETHIECKOU
SHEPTHUU:

H!UE
B
1.18 TeopeMa 0 KHHETHYECKOM SHEPIHUHU. CDOpMy'J'Ia JIJISI BBIYUCIIEHUS MOTEHIIMAILHOM

3Hepr1/11/1 TCJ1a, IOAHATOI'O
HaI 3eMIEN:

E,= mgh

Mexanudeckast SHEpTHUs:

E=E,+E,

1.19 .
3akoH COXPAaHCHUS MEXaHNUYCCKOU SHCPTHH. cDOpMyJ'IEl AJI1 3aKOHAa COXPAaHCHU A

MEXaHU4IeCKOH OHCPI'vuU B OTCYTCTBUC CHJI TPCHUA! E = const.
HpeBpameHHe MEXaHUYEeCKOMH OHCPTHU IIPU HAJIUYNU CHIIBI TPCHUA.

[TpocThie MeXaHU3MBI. «30JI0TOE TPABHII0» MEXAHUKH.
1.20  Psruar. Moment cunsl: M - Fl.
YcoBre paBHOBECHS phlyara:



M +M +..=0
[TonBrxHBIN 1 HenoABWKHBIN 0510KkU. KII/I mpocThIX MeXxaHU3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBneHue TBEpIOTO TEA.
dopmyiia 7151 BBIYKUCICHUS AaBJICHUS TBEPIOTO TeNa:
F
pP= G
JlaBnenue raza. ATMocdepHOe JaBicHUE.
I'mapocratnyeckoe JaBieHUE BHYTPH KUJIKOCTH.
d)opMyJIa JJIL BBIYUCJICHUS OABJICHUSA BHYTPH KUAKOCTU !

p=pgh+p_,

1.22

3axon [lackans. 'mapaBmudeckuii npecc

1.23

3akoH Apxumena. @opmyia 1 ONpPENETIeHHs BHITAIKUBAIOLIEH CUIIbI, IEHCTBYIOLIEH
Ha TeJIO, NOTPYKEHHOE B )KUJKOCTh WIIM Ias:

Fap =PEV

Ycnopue nnaBanus Tena. IlmaBanue CYZIO0B 1 BO3AYXOILIaBaAHUC

1.24

1.25

1.26

Mexanuveckue KojeOaHus. AMIUIUTYyHa, MEPUOa U 4acToTa Kosiebanuit. Dopmyra,

CBA3bIBAOIIAA YAaCTOTY U ICPUOJ KOJIEOAHHUH
1

"I."I:?

MaremMatnueckuii ¥ = NPYKUHHBIM ~ MasTHUKHA. [IpeBpamieHue 5SHeprum  Ipu
K0JIeOAaTeIbHOM JIBUKCHUHT

3aTYXaIOH_II/IC KoJIeOaHMsI. BBIHy)K,Z[eHHBIe koJieOanus. Pe3onanc

1.27

1.28

MexaHndecKkue BOJIHEI. HpO,I[OJ'IBHBIC " IMOIICPCYHBIC BOJIHEI. HJ’II/IHa BOJIHBI U CKOPOCTBb
pacinpoCTpaHCHUS BOJIHBI:

h=v-T

3Byk. I'poMkocTh U BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha I'paHUIE IBYX
cpen. MHdpa3Byk U ynbTpa3Byk

1.29

Ilpakxmuueckue pabomoi

N3mepenue cpeHel INIOTHOCTH BEIIECTBA; apXUMEI0BOM CUJIBL; )KECTKOCTH NPYKUHBI,
KO3 ULIMEeHTa TPEHUS CKOJIbKEHUS; padOThl CUJIbI TPEHUS, CHJIbI YIIPYTrOCTH; CPEeAHEN
CKOpOCTH JBIDKEHHsSI OpycKa IO HAaKJIOHHOW TIIJIOCKOCTH; YCKOpEHHs Opycka mpu
JBWKEHUM 10 HAKJIOHHOM  IUIOCKOCTHM; 4YacTOThl M  Mepuoja  KoseOaHui
MaTeMaTHYECKOro MasiTHUKA; YaCTOThl U MEpHoa KojJeOaHuil MPYy>KMHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACMCTBYIOLIEr0 Ha pblyar; pabOThl CWIJIBI YIPYTOCTH IMPHU MOABEME
rpy3a C IMOMOIIBIO HETIOABIKHOTO 0JI0Ka; pabOThI CHITBI YIPYTOCTH MPHU MOIBEME TPpy3a
C TIOMOIIIBIO MTOABUKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOU CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH Tela
N OT IINIOTHOCTH XKHIAKOCTHU, HE3aBUCHMOCTHU BI)ITaJ'IKI/IBaIOHICI\/II CHJIBI OT MACCHI TECJia,
CUJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUA U OT pOJa IMOBCPXHOCTHU,
CWJIBI YNIPYTOCTH, BO3HUKAIOIIEW B MpPYKHWHE, OT CTENeHH Aedopmanuu MNpYy>KUHBI,
yCKOpeHusi OpycKa OT yria HakKJIOHA HAIMpaBISAONIEH; meproja (4acToThl) KOJIeOaHHi
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTH; MEepHoJa KoJieOaHU MPYKUHHOTO MasiTHUKA OT
MacChl TIpy3a M XKECTKOCTH INPYKUHBI; HCCIECIOBAHUE HE3aBUCUMOCTH IIepuoza
KOJICOAHWH HUTSHOTO MasTHHKAa OT Macchl Tpysa. [IpoBepka ycioBuSI paBHOBECHS
ppryara

Qusuueckue A61eHUs 8 npupoode: TPUMEPHI ABMXKEHUS C PA3IHYHBIMH CKOPOCTSMHU B
’KUBOW U HEKUBOW MPUPOJIE, AEHCTBUE CUJIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIUBBI U
OTJIUBBI, JBIKEeHHE IIaHeT COJIHEYHON CHUCTEMBbI, PEaKTUBHOE JBUXKEHUE >KUBBIX

1.30 OpPraHU3MOB, pblUaru B TeJle YeJOBEKa, BIUSHUE aTMOC(EPHOro JABJICHUS HA YKUBOU
OpraHusM, IUIaBaHHWE pBIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMH, 3€MIICTPSCEHHE,
celiCMHYEeCKHEe BOJHBI, I[yHaAMH, 9XO
Texnuyeckue ycmpoticmea: CHOUIOMETp, JaTYMKH TIOJOXKEHHS, PAcCTOSHUS W
YCKOpEHHUs1, AMHAMOMETD, MOIIUITHUKH, PAKEThl, pbluar, MOJIBUKHbIN 1 HENOBUKHBIHI

1.31  GyoKHM, HAKJIIOHHAS TTIOCKOCTb, MMPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYIBI,
YCTPOHCTBO BOJOIPOBOJIA, THAPABIMYECKUH MTpecc, MaHOMETp, OapoMeTp, BICOTOMED,
MOPUIHEBON HACOC, apEOMETP, 3XO0JIOT, UCIIOJIb30BAHNE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIEC TIOJIO)KEHHUSI MOJICKYJIIPHO-KMHETUYECKOH TEOPUHM CTPOCHHUS BEIIECTBA.

2.1 Mopenu  TBEPAOTO, KHUAKOTO W Tra3o00pa3HOr0  COCTOSHMM  BEIIECTBA.
Kpucramnmmaeckue u amopgHble Tena

29 JBmkenue dacTtuil BemiecTBa. CBSI3b CKOPOCTH JIBMIKCHHUS YACTHI[ C TEMIIEPATypOil.

' BpoynoBckoe nBmxenue, nuddysus

2.3  CmauuBaHHE U KalWUISIPHBIC SIBICHUS

2.4  TemnoBoe paciMpeHue U CXaTHe

2.5  TemnoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u temnonepenada kak criocoObl H3MEHEHUSI BHYTPEHHEH

' SHEPTUH

2.7 Bwuasl Temonepenavyn: TEIIONPOBOAHOCTb, KOHBEKIINS, H3ITyYCHUE
HarpeBanue u oxnaxaenue ten. KonndecTBo TeruoTsl. Y ienbHas TeII0EMKOCTB!

*° g=am(ty-1)
3aKOH COXpaHEHUs SHEPTUH B TEIUIOBBIX MpOIeccax. Y paBHEHUE TEIUIOBOTO OanaHca:

29 0+0,+..=0

2.10 Hcnapenue u xkoHAeHcanus. MI3MeHeHHe BHYTPEHHEH YHEPTUU B MPOIIECCE UCTIAPCHUS



1 KoHAeHcaruu. Kumnenre »uakocTu. Y aenpHas TerioTa napoobpaszosanus: L = Q/m

2.11 BmaxsHOCTh BO3ayXa
[TnaBneHune W KpucTauM3anus. VI3MeHeHHe BHYTpEHHEH SHEPrHU TpU TUIABICHUU H
KPUCTATU3AIMH. Y IeIbHAs TEIJIOTa IJIaBJICHUS:
2.12 0
- m
513 BHyTpeHHsIs SHEprusi CrOpaHusl TOIUIMBA. YAETbHAs TEIUIOTa CTOPAaHUS TOIUIMBA: (| =
' Q/m
2.14  TlpuHuunsl pabotsl TeroBbix asurateneit. KI1/] reruioBoro nsurarens
IIpaxmuyeckue pabomul
W3mepeHnue ynenbHON TEIUIOEMKOCTH METaNIMYeCKOTO LWIMHAPA; KOJHYECTBA
TEIJIOTHI, MOJTYYEHHOTO BOJIOM KOMHATHOW TeMmIepaTtypbl (UKCHPOBAHHOW MAacChl, B
515 KOTOpYiO omymeH HarpeTblil IUINHIP; KOJIWYECTBA TEIUIOTHI, OTAAHHOTO HArpeThiM
' WIMHIPOM, TIOCJIE OITyCKAaHHUS €ro B BOAY KOMHATHOM TeMIIEpaTyphl; OTHOCUTEIbHON
BJIQKHOCTH BO3JlyXa; YIEIbHOW TEIJIOTHl IaBieHus Jpaa. MccnenoBanue naMeHeHHs
TEMIEpaTypbl BOJABI TpPH pPA3IUYHBIX YCIOBHAX; SBICHHS TEIUIOOOMEHa IIpH
CMEIIMBaHUH XOJIOJHOM U TOPSYEH BOJIBI; ITPOIecca UCTIAPSHHUS
Qu3zuyeckue a61eHUs 8 nNPUpooe: TTIOBEPXHOCTHOE HATSHKCHNUE U KANWJUISIPHBIC SIBICHUS
2.16 B mpupoae, KpucTaulbl B mpupoje, uzinydenue CoiiHIa, 3amep3aHue BOJIOEMOB,
MOpCKHE Opu3bl; 00pa30BaHKUE POCHI, TYMaHa, HHEsl, CHera
Texnuueckue ycmpoiicmea: KalWUISPbl, MPUMEPbl MCIOJIb30BaHUSA KPHCTAIIOB,
2.17  >KUAKOCTHBIN TEPMOMETp, JAaTYUK TEMIEPATYpbl, TEPMOC, CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETPHI, IICUXPOMETP, TapoBast TypOMHA, IBUTATENIb BHYTPEHHETO CTOPaHHS
3 SJIEKTPOMATHUTHBIE SIBJIEHU A
3.1  Dnexrpuszauus Tein. J[Ba BUAa 3IEKTPUUECKUX 3apsI0B
3.2  BsaumogeiicTBue 3apsokeHHBIX Tell. 3akoH Kynona
3.3 3akoH coxpaHEHUs JIEKTPUIECKOTO 3apsiaa
34 Onektpuueckoe  moje.  Hampsyk€HHOCTh — DJEKTpUYECKOro  mouisi.  [IpuHImm
' CYINEPIO3UIMH IEKTPUUYECKUX T0JIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenn snektpudeckux  3apsaoB. JleHcTBUE  AIEKTPUYECKOTO  MMOJsA  HA
' aNIeKTpudecKue 3apsiabl. [I[poBOMHUKY U JUAIEKTPUKI
ITocTosiHHBINA anekTpuyeckuil TOK. JledcTBusl anexkTpuueckoro Toka. Cuia TOKa.
3.6  Hampsokenwue.
I=qg/t,U=A/
3.7 DJIEKTPUUECKOE COMPOTURIICHUE. Y ICTHHOE JCKTPUIECKOE CONPOTUBIICHHUE:
' R =pl/S
3.8 3akon Oma mis yyactka snekrpuueckoi menu: | = U/R
[TocnenoBarenbHOE COETUHEHNE TIPOBOAHUKOB!
3.9

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



HapannenLHoe COCAMHCHHUEC ITPOBOJHUKOB PABHOT'O COIMPOTUBIICHUA:

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

F

CMeniaHHbIe COCIMHCHUSA ITPOBOJHUKOB

3.10  Pa6ora u monrHOCTH AMekTpudeckoro Toka. A = Ult, P = Ul
3akoH [[xoyns — Jlenna:
3.11 0=I 2 .,
312 OmnbIT Opcrena. MarHuTHoe mosie NpsMOTO MPOBOJHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIMN
3.13  MarauTHOE T0JIe TOCTOSTHHOTO MaruuTa. B3anMoaelicTBIe MOCTOSTHHBIX MarHUTOB
3.14  JleiicTBHE MarHUTHOTO IOJISl HA IPOBOJIHUK C TOKOM
3.15  Ompiter Papazes. SBnenne snexkTpoMarHuTHON nHAYKIMH. [IpaBuio Jlenna
Ilpakxmuueckue pabomoi
H3mepeHune 3IeKTPUYECKOro COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPHUYECKOTO
TOKa; pabOoThI SJIEKTPUUECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOMIETO B MPOBOJHUKE (PE3UCTOPHI,
3.16 JIAMIIOYKa), OT HANpPsDKEHUS HAa KOHIAX MPOBOJAHMKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBl ~ NPOBOJIHMKA, IUIOMQAM €ro IMOMEPEeYHOro CEYEHUs U  YJeNbHOIOo
COIIPOTHBIICHHUS.
[TpoBepka mpaBwia Ui D3JICKTPUYECKOrO HAMNPSOHKEHHUS MPH  IOCIEI0BATEIHHOM
COCIMHEHUN TPOBOJHUKOB, TpaBWIa JJs CHJIBI DJIEKTPUYECKOrO TOKa MpHU
napaieIbHOM COEIMHEHUH NTPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue AeleHuss 6 npupode. DIEKTPUUYECKHE SBIEHHA B aTMmocdepe,
3.17  2JeKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE IoJie 3eMJu, Apeil] MOIOCOB, pOib
MarHUTHOT'O MOJIA JJ1s1 )KU3HU Ha 3emJie, OJIIPHOE CUSTHUE
Texuuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUHK
3.18 JIEKTPUYECKONW  BHEPruM, 3JIEKTPOOCBETUTENbHBbIE INPUOOpPBI, HarpeBaTelbHbIC
' JIEKTPONPUOOPHI  (IIPUMEPBI), DJIEKTPUUYECKHE NPEJOXPAHUTEIH, 3IEKTPOMArHuT,
3JIEKTPOABUTraTEIb IIOCTOSTHHOTO TOKA, FTEHEPATOp MOCTOSIHHOTO TOKA
3.19  DnexrpomarautHbie BOJHEL [lIKkana 31eKTpOMarHUTHBIX BOJIH
3.20  JlyueBas monenb cBeta. [IpsiMonuHeiiHOe pacipocTpaHeHHe cBeTa
3.21  3axon orpakeHus cBera. [Iockoe 3epkano
3.22  IlpenomieHue cBETA. 3aKOH NMPETOMIICHHS CBETa
3.23  Iucmepcus cBeTa
3.94 JInnza. Xox myueit B nuH3e. POKYCHOE paccTOsiHUE JIMH3bI. OnTHUYECKask CUIa JTMH3BL:
' D=1/F
3.25 TI'nas kak ontuyeckas cucreMa. OnTHuecKue npuoopsl
396 IIpakmuueckue pabomul

H#H##Par###3mMepeHne oNTHYECKOW CHITBI cOOMparomel TUH3bI; (DOKYCHOTO PAaCCTOSTHUS



cobuparomieil JTUH3bI (0 CBOWCTBY PaBEHCTBA Pa3MEpOB IpeAMETa W HM300pakeHHs,
KOTJIa IPeIMET PACIONIOKEH B ABOMHOM (OKyce), MoKa3aTes MpeIoMIICHHs CTeKIa.
###Par#H#lccnenoBanne  CBOMCTBa M300pa)XEHHS, TONYYEHHOTO C TOMOIIBIO
coOuparomiel JIMH3bI; W3MEHEHHs] (DOKYCHOTO pPACCTOSIHHSI JBYX CIIOKEHHBIX JIUH3;
3aBUCUMOCTH yTjia TPEJIOMJICHUS CBETOBOTO Jyda OT yrja TaJcHUS Ha TpaHHUIE
«BO3/YX — CTEKJIO»

Qusuueckue sanenus 6 npupode. 3atMenus Conxna u JIyHbl, 11BeTa Tell, ONTHYECKUE

3.27
SBIICHHUA B aTMOcdepe (uBeT Heba, pedpakiys, paayra, MUPax)
3.28  Texnuuecxue ycmpoticmea: 0O4KH, IEPUCKOI, (hOTOAIIAPAT, ONTHICCKUES CBETOBOIBI
4 KBAHTOBBIE SBJIEHU
4.1 PannoaktuBHOCTB. Anb(a-, OeTa-, ramma-usnydeHus. Peakuum anbda-u 6era-pacnama
4.2 Omnsitel Pezepdopma mo paccesauto anbha-gactui. [manerapras Moelb aToma
4.3 CocraB aromHoTO sipa. M3oTomb:
4.4  llepuon nmomypacnaaa aTOMHBIX i€
45  SlnepHbie peakiiuu. 3aKOHBI COXPAHEHHS 3aPsIOBOTO U MACCOBOTO YHCET
Qusuueckue s61eHUs 8 Npupooe: CTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMHYECKUE
4.6  ny4ud, paJuOAKTUBHOE M3ITYYEHHUE MPUPOHBIX MUHEPAJIOB, IEHCTBUE PaTMOAKTHBHBIX
W3ITy4YeHUI Ha OpraHu3M YeJIOBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAWBHIYAIbHBIN JTO3UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA.
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIAA YYEHUKA:

®dusuka, 7 knace/ Iepoimkun A.B., u 1p,M., U3natensctBo «IIpocBeiienne»
JM31. 5 crepeorunHoe,2025 r

» dusuka, 8 knacc/ [lepeimkun A.B., u ap., U3gaTenscTBo
«ITpocBemenue»,u3a.d, crepeoTunnoe,2025 r

» ®usuka, 9 knacc/ [epeimkun A.B., ['yrauk E.M., U3naTenscTBO

«IIpocBemenue»,u3a.S, crepeoturnoe, 2025 r

METOJINYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

Y4ebHO — METOMYECKUN KOMIUIEKT 1Mo (hU3uKe /it 7 Kiacca
00111e00pa3oBaTeNbHbIX Opra"nu3aiuii. Pabodas Tetpaip.

VY4ebHO — METOMUECKUN KOMILUIEKT 10 U3uKe 17151 § Kiacca
oOmieoOpa3zoBaTenbHbIX Opranu3anuii. Pabovas terpass.

VY4yebHO — METOIMUECKU KOMILUIEKT 1o ¢u3uKe s 9 kiacca
o011e00pa3oBaTeNibHBIX opranu3anuii. Pabouas tetpap.

* http://www.fizika.ru/Caiit mis ydammxcs 1 npernoaaBareicii pusuku. Ha caiite
pa3MenieHbl yueOHUKN (Gu3uku aiis 7, 8 u 9 kiraccoB, COOPHUKH BOIIPOCOB H
3aJ1a4, TECThI, ONMKMCAHUS Ja00PaTOPHBIX padoT.

* http://www.uroki.ru/O6pa3oBatenbHbIid TOpTAT (UMEETCS pa3aet



MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETH
HUHTEPHET

http://pedsovet.org/
http://www.fizika.ru/
http://www.phys-campus.bspu.secna.ru/
http://www.uroki.ru/
http://physics.ioso.iip.net/
http://ioso.ru/ts/archive/physic.htm
http://physics.ioso.iip.net/index.htm
http://www.gomulina.orc.ru/
http://school.komi.com/

http://tco-physics.narod.ru/
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