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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
yriayOia€HHOM YPOBHE OCHOBHOM 00pa30oBaTeIbHOM MpPOrpaMMbl, MpPeACTaBICHHBIX
B ®I'OC 00O, a Takxe ¢ yuétom ¢enepaibHol paboyeil mporpaMMbl BOCIIUTAHUSA
u KoHueniuu npenoaaBanust yueOHoro npeameta «Dusukay.

Conepxanue mnporpamMMbl 1Mo (U3MKE HANpaBlIeHO Ha YIOBJICTBOPEHUE
NOBBILIEHHBIX 3aIPOCOB O0yYarolIuXcs, CTpeMsIluxcs K Oonee riayOoKomMy
OCBOCHUIO (U3MYECKUX 3HAHUM, U Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHOU
rpaMoTHOCTH oOydyaromuxcs. B mporpamme mno (Qusnke  yYUTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mnpeamera B peanuzauuu tpedboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEeJAMETHBIM pe3yjbTaTaM 00yUYeHHs, a TaKkXKe
MEXIIPEMETHBIE CBS3W E€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsI.

[Iporpamma no ¢usuke ycraHaBlIMBaEeT pacupeesieHue yueOHOro Marepuania
no rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIBHOCTD
U3Y4YEHUs TEeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKAHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXC .

[Iporpamma 1o ¢usmuke pazpaboTaHa ¢ IEJbI0 OKa3aHWUsS METOJIUYECKON
MIOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl 0 y4eOHOMY MPEIMETY.

®usrka SABISETCS  CHUCTEMOOOpA3yIOIIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIBbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3ydyaeMbIX XHMHEH, OHoJIorHel, acTpoHOMHEH U (HU3NYECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBiIsieT Haubosnee siICHble 00pasibl MPUMEHEHUS HAydYHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYECHHs TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 TIaBHBIX 3a7a4d (PU3MUECKOTo O0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpECa K HayKe y 00y4arouuxcsl.

N3yuenune Qusukn Ha yrioyOJnEHHOM YypOBHE TPE/IONIaraeT YBEPEHHOE
BJIAJICHUE CIEeAYIOINMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIUMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSICHATH SIBIICHHUS,

OLICHUBATh U MOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIE0BaAHUS;

UHTEPIPETUPOBATh JIaHHBIE M HWCIIOJIb30BaTh HAay4YHbIE JOKA3aTEIbCTBA IS
MOJIYYEHUS BHIBOJIOB.

enu wu3ydeHuss ¢GU3MKK HAa YPOBHE OCHOBHOTO OOIEro oOpa3oBaHUs
onpenenenbl B KoHuenuuu mnpenojaBanusi ydeOHoro npeamera «®DPusukay B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pean3yrOUUX



OCHOBHBIE  00111€00pa30BaTeNIbHbIE MPOTPAMMBI, YTBEPKIAEHHON pelIeHHEM
Komnerun Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Henu u3zydyenus GU3MKU HA YriIyOJIEHHOM ypOBHE:

pa3BUTHE HWHTEpPEca W CTPEMJICHHS OOydYaloluXcs K HAyYHOMY H3yYEHHUIO
IPUPOJIBI, PA3BUTHE UX HHTEIUICKTYaTbHBIX H TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE TO3HAHHUA M (HOPMHUpPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIICHHS K OKPY)KAIOIIUM SIBIICHHSIM;

(dopMupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjbTara M3ydeHHUs OCHOB
CTPOCHHS MaTepHH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

dopmMupoBaHue yYMEHUH TPUMEHATh (U3MYECKUE 3HAHUS W HAyYHBIC
JI0Ka3aTeNbCTBA Il 0OBSICHEHUS! OKPYKAIOIIUX SBICHUH;

dopMupoBaHuEe TNpEACTABICHUN O ponu (U3UKU [ Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA,

pa3BUTHE TpeICTaBICHUI O  BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHATBHON  JIEATEIBHOCTH, CBSI3aHHOW C ()M3MKOW, TMOATOTOBKA K
JalbHEHIIIeMy O0y4EHHUIO B 3TOM HalpaBICHUH;

GopMuUpOBaHUE TOTOBHOCTH K JallbHEHIIEeMy W3y4eHHIO (QU3UKA Ha
yrIIyOJIEHHOM YypOBHE B paMKaX COOTBETCTBYIOUIMX Mpoduiield oO0ydeHHs Ha
YPOBHE CpeHET0 00111ero 00pa3oBaHMsL.

JlocTH)KeHHEe 3TUX Liefiell mporpaMMbl MO (U3UMKE HAa YPOBHE OCHOBHOT'O
o0miero o0pa3oBaHusi 00eCEYNBAETCS PEILICHUEM CIIEAYIOUIUX 3a/]1a4:

nproOpeTeHne 3HaHUN O AUCKPETHOM CTPOEHUM BEIECTBA, MEXaHUUYECKHUX,
TEIUIOBBIX, JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHUI aHATU3UPOBATh U OOBICHATH (DU3NUYECKHUE SIBICHHUS Ha
OCHOBE M3yYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METO/IOB PEILICHUS PACUETHBIX U KaUeCTBEHHBIX 3aja4, TPeOYyIomux
CO3/1aHHS U HCIOJB30BaHUS (U3MUECKUX MOJENEH, BKIIOYas TBOPYECKUE WU
HNPaKTUKO-OPUEHTUPOBAHHBIE 33]1aUH;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHUN: HAOMIOAaTh SBICHUS U HU3MEPSTh
¢u3nyeckue BETWUYMHBI, BBIBUTATh THIIOTE3bl U MpejiaraTh 3KCIEpUMEHTAIbHBIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH U MPOBOJUTH OMBITHI, IKCIEPUMEHTAIbHbIE
MCCIIEJIOBAHUS, aHAIU3UPOBATH MOYYCHHbIE JAHHbIE U JIENIaTh BBIBOJIBL;

OCBOCHHE NPUEMOB paboThl ¢ WHOOpMaNme (GU3NIECKOTO COAepKaHUS,
BKJIFOYasi HH()OPMALIMIO O COBPEMEHHBIX JOCTHKEHUSIX (PU3UKH, HHTEPIPETALUs U
KPUTUUYECKOE OLIEHUBAaHUE HH(POPMAIIHH;

3HaKOMCTBO CcO cepamu MpodhecCHOHATBEHOM EATEIbHOCTH, CBSI3aHHBIMU C
(¢u3MKON, W COBPEMEHHBIMHU TEXHOJOTHSMHU, OCHOBAHHBIMH Ha JOCTHKEHUSIX
bu3UYeCKON HayKH.



Ha wusyuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE OCHOBHOIO
obmrero o6pazoBanusi otBoautcs 340 udaco: B 7 kinacce — 102 yaca (3 uvaca B
Henemo), B 8 kimacce — 102 gaca (3 yaca B Heaeno), B 9 kimacce — 136 ygacos (4
yaca B HEJICIIIO0).



COAEPXAHUE OBYUYEHUA
7 KITIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

dusnka — Hayka O mnpupojne. SBieHUss TPUPOILI (PIEMEHTHI COACPKaHUS,
BKJIFOYAIOIME MEXKIPEIMETHBIC CBsI3M). DuU3nyeckue SBICHUA: MEXaHUYECKHE,
TEIUIOBBIE, JICKTPUUECKNUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

®uznyeckue BenuuyuHbl. PasmepHocTh. EnuMHUILIBI (U3MYECKUX BETUYMH.
N3smepenue ¢Qusnueckux BenuuuH. OTanonbl. Dusnueckue mupubopsl. Ilena
nenenus. [lorpemnocts u3Mepenuii. [IpaBuna Ge3omacHoro Tpyaa npu padote
nabopaTtopHbeiM 00OpymoBaHUEM. MexayHapoaHas cuctema enunull. llepeBon
BHECUCTEMHBIX eAuHuIl B equHuibl CU.

Kak d¢wusuka wu Jpyrue ecTeCTBEHHbIE HAayKH HW3y4alT MPUPOY.
EcrecTBeHHO-HayUHBIH METOJ TO3HAHUs: HAOIIOJCHHE, IMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBI)KCHUE THIOTE3, SKCIIEPUMEHT 10 TIPOBEPKE THIOTE3, OOBICHECHUE
HaOMoaeMoro siBiaeHus. Onucanvue GU3nUecKux sIBJICHUN ¢ TTOMOITBI0 MOJICIICH.

Jemoncmpayuu.

MexaHnuyeckue, TEIUIOBBIE, JJICKTPUUYECKHME, MAarHUTHBIC, CBETOBBIC,
3BYKOBBIE SIBJICHUS.

duznyeckue NpuUOOpPbl U MPOIEAypa MPSMBIX HU3MEPEHUN aHaJOTOBBIM U
1T (POBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimot.

Omnpenenenue 1EHBI IeICHUS MIKaJIbl U3MEPUTEITHLHOTO pUdopa.

N3mepenne pacCTOSTHUMN.

N3mepenue miomanu u 00bEMa. MeTo ajaeTKH.

HN3mepeHne BpeMeHuU.

N3mepenne 06bEMa KUAKOCTH U TBEPOTO TEa.

Ornpenenenue pa3MepoB MalbIX Tell. MeTo psaoB.

[IpoBenenue wuccaenOBaHUS IO MPOBEPKE THUIOTE3bl: JAIBHOCTh ITOJNETA
IIapvKa, MyImeHHOr0 TOPU30HTAIBLHO, TeM OO0JIbIe, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBeJIeHHSI 0 CTPOCHHHU BelllecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINAE TUCKPETHOE CTPOEHNE BELIECTBA.

JIBrkeHne 4actul] BemiecTtBa. CBs3b CKOPOCTH JIBHDKEHHUSI 4YaCTHUIl C
TemnepaTypoil. bpoyHoBckoe aBmwxkenue. uddysusa. B3aumopelicTBue dvacTuil
BEILIECTBA: IPUTSKECHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEN M TBEPIBIX
(KpUCTa/IMYECKUX) Ted. B3auMOCBsSI3b MEXIy CBONCTBAMHU BEILECTB B Pa3HBIX



arperaTHhIX COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Ha6monenune nuddysuu.

HaGmonenue sBieHui, OOBACHIIOMUXCS MPUTHKEHUEM WIH OTTaJIKWBaHUEM
YaCTHUI] BELIECTBA.

Jlabopamophuie padbomot u onvimot.

OrneHka quaMeTpa aroMa METOJIOM PSI0B (C UCToyib30BaHueM (doTorpaduii).

OMBITHI O HAOIOICHHUIO TEIIJIOBOTO PACHIUPEHUS Ta30B.

OMbITHI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKCHHUS.

Paznen 3. JIBu:keHHe U B3aMMOIEICTBHE TeJl.

Mexannyeckoe nBuwxeHue. Ilyte u mnepememieHue. PaBHOMepHOe U
HepaBHOMepHOe JBuxkeHue. CBOOOJIHOE TajeHUE KaK MpUMEP HEPaBHOMEPHOTO
nBrokeHus Tenl. Ckopocth. CpenHsis CKOPOCTb MPU HEPABHOMEPHOM JIBHXKEHUH.
Pacuér nmyTu v BpeMeHU ABUKEHUS.

I'paduku 3aBucMMOCTEl BEJIWMYWH, ONHUCHIBAIOIIMX JBMXeHHe. OOmmme
MOHATHUS OO0 OTHOCUTEIBLHOCTU JBMKEHUSA. CIO0XKEHHE CKOpOCTEH I Ted,
JOBUKYIIUXCS TTApaJIENbHO.

SBneHne wHepuuu. 3aKOH WHepuUuH. B3anmoneicTBue Ten Kak IMpUYMHA
U3MEHEHUs CKOPOCTH JABWXKEHMs Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYyNaTeNbHOM JBHKEHUHU. IlnoTHocTh BemiectBa. CBA3b IUIOTHOCTU  C
KOJIMYECTBOM MOJIEKyJd B enuHuie oObéMa BemiectBa. (CMecu U CIUIaBHI.
[ToBepxHOCTHAS ¥ TUHEWHAS TJIOTHOCTb.

Cuia Kak XapakTepucTuKa B3aumoneicTBus Teil. Cuia yrnpyrocTd U 3aKoH
I'yka. 3mepenune cuibl C IMOMOIIBIO AUHAMOMETpA. SIBIIEHUE TATOTEHHS U CHJa
TskecTd. Cuna TSKeCTH Ha Apyrux IuaHerax. Bec tena. HeBecomocTs. Croxenue
CWJI, HAPABJICHHBIX MO OJHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKONIBXKEHUST U TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B mpupoje u
TEXHUKE.

Jemoncmpauuu.

HaGmronenre MexaHU4eCKOro BIKEHUS TeTa.

N3mepenue ckopocTu MPSIMOJIMHEUHOTO IBUKEHUS.

HaGmronenvie siBieHUsT HHEPIIUH.

HabGnronenne n3meHeHns CKOPOCTH MPU B3aMMOJICHCTBUA TE.

CpaBHeHHE Macc MO B3aUMOJIEUCTBUIO TEJL.

CrnoxeHue cuJil, HallpaBJICHHbBIX IO OJJHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.



OrnpenienieHue CKOPOCTH PABHOMEPHOTO JBHKEHUS (IIapuKa B >KUIKOCTH,
MOJIEJIN AJEKTPUUECKOI0 aBTOMOOMIISA U TaK J1ajiee).

Onpenenenue cpeaHel CKOPOCTH CKOJIbKEHUsA OpycKa WIM IIapuKa II0
HAaKJIOHHOU INIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPIOTO Tea.

OnbITEI, JEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsbkeHus (maedopmarun)
NPY>KUHBI OT IPUJIOKEHHON CUJIBI.

ONBbITEL, JEMOHCTPUPYIOLINE 3aBUCHUMOCTH CHJIbI TPEHUSI CKOJBKEHUS OT
CHUJIBI JIABJICHUS U XapaKTepa COMPUKACAIOIITUXCS TOBEPXHOCTEH.

Paspnen 4. JlaBinenue TBEPABIX TeJl, KUAKOCTell U ra3oB.

Hasnenue. Cuna gaBieHus. CnocoObl yMEHbUIEHUS U YBETUUYCHUS JaBICHUS.
JlaBneHue ra3za. 3aBUCUMOCTh JaBJEHUS Tra3a OT O00bEMAa U TeMIlepaTyphl.
[lepenaya naBneHusi TBEPABIMU TEJIaMH, KUAKOCTAMH U ra3amu. 3akoH [lackarsi.
[THeBMaTHUECKHE MAITUHBI.

3aBUCUMOCTh  JIABJICHUS  JKUJIKOCTH  OT  TJIYOWMHBI  TIOTPY>KCHUS.
I'mapocratnueckuit  mapagokc. CooOmiaronuecs cocyabl. [ wapaBnuueckue
MexaHU3MBbI. Vcmosib30BaHMe BHICOKUX JABJICHUM B COBPEMEHHBIX TEXHOJIOTHUSIX.
Y CcTpoCcTBO BOIOIPOBOIA.

AtMocdepa 3emun u atmMocdepHoe naBieHue. [IpuuuHBI CylecTBOBaHMS
BO3AymHON 00osouku 3emiu. OmnbiT Toppuuennu. M3mepenue arMochepHOro
JaBJieHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJIEHUs OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 115t M13MepeHust aTMOCHEPHOTro JTABICHUSI.

JlelficTBHE KMIKOCTH U Ta3a HAa MOTPyKEHHOE B HUX TEJNO. BrITalkuBaromas
(apxuMmenoBa) cuiia. 3aKOH Apxumezaa. Y cJI0BUE BO3HUKHOBEHHUS BBITATKUBAIOIIEH
(apxumenoBoit) cuiibl, noarekanue. [lnaBanue ten. BoznyxomnnaBanue.

Jemoncmpauuu.

3aBUCHUMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPHI.

[lepenaya naBieHUs )KUJIKOCTBIO U Ta30M.

Coobmaronyaecst COCYIbI.

['mnpaBnnyueckuit mpecc.

[IposiBnenne nericTBrUst aTMOC(HEPHOTO AABICHHUSL.

Cudon.

3aBUCUMOCTh BBITAIIKMBAIONIEH CHIIBI OT 00BhEMa MOTPYKEHHON B JKUIKOCTH
YacTH Tejla U TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITCCHEHHOW KUIKOCTH.

VYcnoBue miiaBaHus TeN: MJIABAHUE WJIU MOTPYKEHHE TEI B 3aBUCUMOCTU OT
COOTHOUIEHHUS MIIOTHOCTEN TeJNa U KUJKOCTH.

Jlabopamopnuie padbomot u onvimol.



HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJAE OT 00bEMa MOrpyKEHHOU B
KUJKOCTh YaCTHU Tea.

Ornpenenenue BBITAIKMBAOLIEH CUIIbL, AEHCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTHM BBITAIKHABAIOIICH CUJIBI, JEUCTBYIOLIEH Ha TEIO B
KUIKOCTU, OT MAcCChl TEJA.

OnpITel, JAEMOHCTPUPYIOIIME  3aBUCHMOCTb  BBITAJIKMBAIOLIEH  CHIIBI,
JEUCTBYIOIIEH HA TEJO B KUJIKOCTH, OT 00BbEMA MOTPYKEHHON B KUIKOCTh YACTU
T€Ja U OT INIOTHOCTH KUAKOCTH.

KoncTpynpoBaHue apeoMeTpa WM KOHCTPYMPOBAHUE JIOJIKU U ONPEIEIICHHUE
€€ rpy30l0AbEMHOCTH.

Paszpnen S. PaGora u MOIIHOCTH. DHEpPrusi.

Mexanudeckasi paboTa JUisl CHJI, HAPABIEHHBIX BAOIb JUHUU EPEMEILCHHUS.
MoiHOCTS.

[IpocTbie MexaHM3MBI: pblYyar, BOpPOT, OJIOK, TOJHKCIACT, HAKJIOHHAS
IJIOCKOCTh, HOXKHUYHBIN MexaHn3M. MoMeHT cuiibl. PaBHOBecue poluara. [IpaBuio
MoMmeHTOB. [IpumMeHeHue mnpaBWiIa paBHOBECHs pblyara K OJ0Ky. «3050TO€
npaswio» mexanuku. KI1J npocteix MmexanusmoB. [IpocTbie MexaHU3MBbI B OBITY,
TEXHHUKE, )KUBBIX OpraHU3Max.

Mexannyeckass dHeprus. KuHeTMdeckas M NOTECHUHAIbHAS JHEPIUSL.
[IpeBpaleHne 0HOTO BHUJIa MEXaHUYECKOW IHEPTUH B IPYTOM. 3aKOH COXPAaHECHHUS
Y [IPEBPALLCHUS YJHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IprMepsl IPOCTBIX MEXAaHU3MOB.

Jlabopamopnuie padbomst u onvimeot.

HccnenoBanne ycioBU paBHOBECHS phlyara.

N3amepenne KIIJI HaKITOHHOW NIIOCKOCTH.

N3yuyenue npaBuiia peruara Jjis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenune KIIJI moaBmkHOTO U HEMTOABHKHOTO OJIOKA.

Onpenenenue pabOThl CHIIBI YIPYTOCTU MPHU NOJBEME IPY30B MPU ITOMOLIU
MIOJIBIDKHOTO OJI0Ka.

N3ydeHne 3akoHa COXpaHEHHS] MEXAHUYECKON YHEPIUU.

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OEPA30OBAHIMA

N3ydenne ¢u3ukm Ha YpOBHE OCHOBHOTI'O 0OIIEro oOpa3oBaHMUs HAIPaBICHO
Ha JIOCTIKCHHE JTUIHOCTHBIX, METAIIPEAMETHBIX M MMPEIAMETHBIX 00Pa30BaTeIIbHBIX
PE3YIBTATOB.



JIMYHOCTHBIE PE3YJIBTATHI

B pesynbraTe u3ydenus puU3NKyU Ha yPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs 0yayT copMHUpPOBaHbBI CIEAYIONIUE JTUYHOCTHBIE PE3yJIbTaThl B
YacTHu:

e I)nampuomuuecxkozo eocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(du3nuecKol HayKu;

[IEHHOCTHOE OTHOIIICHHUE K JOCTHXKCHUSM POCCUMCKUX YUEHBIX-(DU3UKOB,;

o 2)2parxcoanckozo u 0yxXo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXXKJIEHHH OOIIECTBEHHO 3HAUYUMBIX
U DTHUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHUXKEHUM
buzuky;

OCO3HAHHUE BAXKHOCTH MOPATHHO-ITUYECKUX TMPHUHIIUIIOB B JCATEILHOCTU
Y4E€HOI0;

e 3)IcmemuuecKkozo 60CRUmMAHUA:

BOCIIPUSITUE ICTETUUYECKUX KAueCTB (PU3MYECKON HAyKU: €€ rapMOHUYHOTO
MOCTPOEHHUSI, CTPOT'OCTH, TOUHOCTH, JTJAKOHUYHOCTH;

o 4)uennocmu HayuHo20 nO3HAHUA:

OCO3HAHHE IIEHHOCTH (U3UYECKON HayKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUSI MHUPA, OCHOBBI PA3BUTHUSl TEXHOJOTUH, BaKHEWIEH COCTaBIAIOIICH
KYJbTYPBI;

OpUEHTAIUsi B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
npeicTaBleHni 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TIPUPOIBI;

pa3BUTHE HAaY4YHOW JIOOO3HATEIBHOCTH, HWHTEpPECa K HCCIEI0BATEIbCKOM
NeSITeTBbHOCTH;

o 5)popmuposanua Kynbmypel 300p06ba U IMOYUOHATLHO20 ONAZONONAYUUA:

OCO3HAHHME IIEHHOCTH Oe30omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpEe, BAXXHOCTUM TMpaBWi O€30MaCHOTO TIOBEICHHUS Ha
TPAHCIIOPTE, HA JOpOrax, C DJIEKTPUYECKUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAITHUX YCIOBUAX;

c(hOpMHPOBAHHOCTh HaBbIKa pedeKkcuu, MPU3HAHWE CBOETO TIpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYroro 4eJIOBeKa;

e 6)mpyooeozo eocnumanus:

AKTUBHOE YyYacTU€ B pPEUICHWHM NPAKTUUYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeIbHOW OpraHU3aIly, TOPOJa, Kpas) TEXHOJIOTUYECKON M COIMAaIbHOM
HATIPABJIICHHOCTH, TPEOYIONINX B TOM YHCIIC U (PU3NIECKUX 3HAHUN;

MHTEpEC K NPAKTUYECKOMY U3YUEHUIO Mpodeccui, CBSI3aHHbIX C (U3UKOM;

o 7)IKON02UYECKO20 6OCNUMAHUA:



OpUEHTalUsl Ha NPUMEHEHHE (PU3MYECKUX 3HAHUM g pelleHus 3ajad B
0o0JaCTH  OKpy’)Karollell cpeabl, IUIAHUPOBAHUS MOCTYNKOB U OIEHKH UX
BO3MOJKHBIX IIOCJIEICTBUI JUIs1 OKPY’KAIOLIEN CPELbI;

OCO3HAaHME TJI00aIBHOTO XapakTepa 3KOJOIMYECKHX NpoOieM W IyTed ux

pelieHus;
o 8)adanmayuu K uUIMEHAIOWUMCA YCTI0BUAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aMMOJEHUCTBUM TPU BBINOJIHEHUH UCCIENOBAaHUNA H
IPOEKTOB (PU3NYECKON HANIPABICHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM APYTHUX;

NOBBIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH Yepe3 IMPaKTUYECKYIO
JeSITEbHOCTD;

noTpeOHOCTh B (OPMHPOBAHMM HOBBIX 3HAHUM, YMEHUH (OPMYIHPOBATH
UJieH, MOHATHUS, TUTIOTE3bl O PU3MUECKUX 0OBEKTAaX U SBJICHUAX;

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00s1acTu
buzuky;

IUIAHUPOBAHUE CBOETO Pa3BUTUS B NPUOOPETEHHH HOBBIX (HU3MUECKUX
3HAHMM;

CTpEeMJICHHE aHAJTU3UPOBATh U BBISBISATH B3aUMOCBSI3U MTPUPOIBI, 00IIECTBA U
HSKOHOMUKHM, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUECKUX 3HAHUM;

OLIEHKa CBOMX JAEWCTBUH C Y4E€TOM BIMSHMS Ha OKPYXKAIOLIYK Ccpenay,
BO3MOJKHBIX IJT00OAJIbHBIX MOCIIEICTBUH.

METAINPEJMETHBIE PE3YJIBTATbBI

B pesynbraTe OCBOCHHS MporpamMmbl Mo (U3UMKE Ha YPOBHE OCHOBHOTO
obmiero o6pa3zoBanus y o0ydaromierocs OyayT chopMUpOBaHbI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YIeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpCaJbHbIE  y4eOHBIC  JICHCTBUS, PETYJIATHBHBIC
YHUBEPCAJIbHBIC YUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
ba3oBble Jornueckue AecTBU:

BBISIBIIATE W XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH OOBEKTOB
(s1BeHUI), KITacCCU(PUIIUPOBATH HX;

BBISIBIIATh 3aKOHOMEPHOCTH M IIPOTHBOPEYHS B PacCMaTPUBAEMBIX (haKTax,
JTAHHBIX W HAOJFOICHUSAX, OTHOCAIIUXCS K (PU3NUSCKUM SBIICHUSIM;

BBIABJISATh TPUUYUHHO-CJIICACTBEHHBIE CBSI3UM TPU HU3YUYCHUH (HU3NUECKUX
SIBICHUM M TIPOIECCOB, JeiaTh BBIBOJBI C MCIIOJIL30BAaHUEM JCAYKTUBHBIX H
WHAYKTUBHBIX  YMO3AaKJIIOYEHHUM, BBIJBUTATh THUIOTE3bl O  B3aUMOCBS3SIX
(bU3NYECKUX BEJIMYHH;



CaMOCTOSITEJILHO BBIOMpATh CHOCO0 penieHus ydeOHoU (u3nueckoi 3aaadu
(cpaBHEHHE HECKOJBKMX BapUaHTOB pELIEHUs, BbIOOp Haubosee MOAXOASIIETO C
Y4ETOM CaMOCTOSTEIbHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble nccienoBare/ibCKue 1eCTBUA:

UCII0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATEILCKUI HHCTPYMEHT MMO3HAHUS;

OPOBOAUTH MO CAMOCTOSITENIbHO COCTABICHHOMY IUIAHY OINBIT, HECIOMKHBIN
bu3UYeCKUil SKCIEPUMEHT, HEOOJIBIIIOE HCCie0BaHuE (PU3NYECKOTO SIBJICHNUS,

OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAIUIO, TOTYUEHHYIO
B XOJI€ MCCJIE/IOBAHUS UITU DKCIIEPUMEHTA;

CaMOCTOATEIBHO (POPMYIHUPOBaTH O0OOIIEHHS M BBIBOJBI O pe3yJibTaTaM
POBEIEHHOTO HAOJIIOICHUS], ONBITA, UCCIICAOBAHMS;

IPOrHO3UPOBATH BO3MOXKHOE JalibHENIIIee pa3BUTHE (PU3UUECKHUX MPOLIECCOB,
a TaKXKe BBIJBUraTh MPEANOIOKEHUS 00 MX PA3BUTHU B HOBBIX YCIOBHUSIX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmeii:

NPUMEHSATh PA3JIMYHBIC METOJbl, HHCTPYMEHTBI M 3alpoChl MPHU TOWCKE U
oTOope MHPOpPMALIMK WU JAaHHBIX C YUETOM MPEAJIOKEHHONW yueOHOH (hU3ndecKoit
3a/1auu;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W MHTEPIPETHPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM IPEICTABICHNUS,

OLICHMBATh HAA&XKHOCTh HHGMOpPMAIMU TIO KPUTEPHUSIM, MPEAJI0KESHHBIM
yduTesaeM Wik chopMyIUupOBaHHBIM CAMOCTOSITEIBHO;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTHUMAJIBHYIO  (OpMy  TIpelICTaBICHUS
uHGOpMAIIMK W WLIIOCTPUPOBATH pEIllaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
nuarpaMMaMu, HTHOW rpaduKoi U uX KOMOMHAIIUSMHU.

KommyHukaTHBHBIE YHUBepcaIbHbIe YUeOHbIe 1eficTBUS:

B XOJl¢ OOCYXJEHHS Y4eOHOTO Marepuala, pe3ylbTaTOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbI U
BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha pEIICHHe 3a7ayd M  MOJJIEp KaHHe
0J1arokenaTeIbHOCTH OOIIEHUS;

COTIOCTAaBJISITh CBOM CYXKIICHUS C CYXACHHUSMU IPYTUX YYACTHHKOB JTUANIOTa,
O0OHapy>KHUBATh PA3IMYUE U CXOJACTBO MMO3UIIHI;

BBIP@YKaTh CBOIO TOUKY 3PCHHSI B YCTHBIX U MICHhbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3YyJIbTAaThl BBIMOTHEHHOTO (PU3WYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEIOBAHMS, TPOCKTA);

NMOHUMATh W HCIIONH30BaTh MPEUMYIECTBA KOMAHIHON M WHIWBHIYyTHHOU
paboOTHI MPU PELIEHUU KOHKPETHOUN (QU3NUECKON MPOOIIEMBbI;



MPUHUMATH T[T COBMECTHOM NEATeILHOCTH, OPTaHU30BBIBAThH JACHCTBUS 10
e€ JOCTIKEHUWIO: paCTpeNeNsiTh POJH, OOCYXKIaTh MPOIECChl U PE3yIbTaThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

BBITIOJHATH CBOIO YacTh PaOOThI, JOCTHTas KadyeCTBEHHOTO pe3yJibTara II0
CBOCMY HANPABJIICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYTHMH WICHAMH
KOMAaH/IbI;

OIICHMBATh KadyeCTBO CBOETO BKJaJa B OOMIUMH MPOIYKT MO KPUTCPHSIM,
CaMOCTOSATEIHLHO COPMYIMPOBAHHBIM y4aCTHUKAMH B3aUMOJICHCTBUA.

PeryiisiTUBHBIE YHUBEpPCcAJIbHbIE yUeOHbIE TelCTBHS
Camoopranusanus:

BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyAIUsX, TPEOYIOMUX IS
petieHns GU3NUEeCKUX 3HaAHUM;

OPUCHTHPOBATbCS B  PA3IUYHBIX  MOJXOJaX  NPHUHATHA  pElIeHUU
(MHAMBUIyAJIBLHOE, PUHITUE PEIICHUS B TPYIIIE, TPUHATHE PEIICHUN TPYIIION);

CaMOCTOSITEJIbHO COCTaBJISITh AJTOPUTM pelIeHUs] (PU3MUECKOr 3a1auu WM
IJIaH UCCIEJOBaHUA C YYETOM HMMEIOIMIUXCS PECypcoB W COOCTBEHHBIX
BO3MO>KHOCTEH, apryMEHTHPOBATH IMpe/ijiaracMble BapUaHThI PEIICHUI;

JIeNaTh BBIOOP UM OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, IMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh aJI€KBATHYIO OIIEHKY CUTYAIlMH U MpeJiararh rjiaH e€ N3MEeHEHHUS,

OOBSACHATh  TPUYMHBI  JIOCTHKEHHS  (HEIOCTHXKEHMs)  PE3yJIbTaToOB
NeSTEeILHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JCSATEIBHOCTh (B TOM 4YHCII€ B XOJ BBIIOJHEHUS
(Gu3MUECKOro WCCIEAOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
WU3MEHMBIINUXCS CUTYAIUi, YCTAHOBICHHBIX OMUOOK, BO3HUKIIUX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa I U YCIOBHUSIM.

CTaBUTH ce0s Ha MECTO JIPYroro 4esloBeKa B XOZE CIopa WM JAUCKYCCUU Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

pU3HABATh CBOE MPaBO Ha OMIMOKY MpHU pemieHnd GU3NIECKUX 3a/1ad W B
YTBEPAKACHUAX HA HAYYHBIE TEMBI M TAKOE K€ MPaBO APYroro.

HPEAMETHBIE PE3YJIBTATBI

K xonIty oOydeHus ¢ 7 Kaacce npeaAMETHBIE PE3yIbTaThl HA YI1yOJEHHOM YPOBHE
JOJDKHBI OTpakaTh COPMHUPOBAHHOCTD Y 00YUAIOIIMXCS YMCHUM:

UCITOJIB30BaTh MOHATHSA: (DU3NUSCKUE U XUMHYECCKHEC SBJICHUS, HAOIIOICHUE,
OKCTIICPUMEHT, MOJCNIb, THIIOTE3a, CIAUHHUIBI (PU3HYCCKUX BEIUYUH, aToM,
MOJIeKyJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEpIOe, KUAKOE, Tra3000pa3Hoe),
MEXaHWYeCKOoe JBIDKCHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, IMPSIMOJIUHECHHOER),



TpaeKTOpusi, paBHOJECUCTByIoWas cwi, aeopmanus (ympyras, IjacTA4yeckas),
HEBECOMOCTb, COOOILAIOIIHNECS COCY/IbI;

YBEPEHHO pa3nuyath sBICHUSA (Aud@y3us, TEIUIOBOE [BHKEHHE YACTHIL
BELIECTBA, PAaBHOMEPHOE JBW)XCHUE, HEPAaBHOMEPHOE [IBH)KEHHUE, WHEpLus,
B3aMMOJICHCTBHE TeEJ, paBHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHON OCBhIO BpallleHHUS,
nepenaya JaBieHUS TBEPABIMU TeJlaMH, >KUJIKOCTAMU M ra3amu, aTMoc(pepHoe
JaBJI€HUE; TUIaBaHKUE TeJl, IPEeBPALEHU MEXaHUYECKOI SHEPTUH) M0 OMUCAHUIO UX
XapaKTepHbIX CBOHCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
(dusnueckoe BICHUE;

pacrio3HaBaTh  TPOSIBJICHWE  U3YYEHHBIX  (U3WYECKUX  SIBIICHUU B
OKpyXaroleM Mupe (B TOM uucie (U3MYeCKHUe SIBJICHUS B MPUPOJE: MPUMEPHI
JBIDKCHUS ¢ PA3IMUHBIMU CKOPOCTSIMU B KUBOW M HEXKHBOU MPUPOE, EUCTBUE
CWJI TSKECTH, TPEHHMsI, YIPYTrOCTH B MPUPOJE U TEXHUKE, BIUSHUE aTMOCHEPHOIro
JaBJICHUS Ha KUBOM OpraHus3M, IJIaBaHuWE pbIO, phlUard B TeJE€ 4YeJIoBeKa), MpH
ATOM TMEPEeBOJIUTH MPAKTUYECKYIO 3aJauy B y4eOHYIO, BBIICNSATH CYIICCTBEHHBIC
CBOMCTBa (MpU3HAKK) (PU3HUYECKUX SBIICHUM;

OMKCHIBATh M3Y4YEHHBbIE CBOMCTBA TeNl W (DU3MYECKUE SBJICHUS, UCIOJIb3YA
¢usznueckre BeNMUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BpEMS, IIyTh,
CPeIHSsl CKOpPOCTh, CHUJIa YNPYrOCTH, CHJIa TSKECTH, BEC Teja, CHUila TpPEHUf,
naBieHue TBEPAOTO Tela, AABJICHHE CTOJNO0A KUAKOCTH, BBITAIKUBAIONIAs CHUJIA,
MexaHu4deckas paboTra, MOIIHOCTh, IUIEUO CHJIBI, MOMEHT CHJIbI, KO3 duimeHt
MOJIE3HOTO IEWCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAS YHEPTHUS ), IPH
ONMKMCAHUM TPABUIIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCTIOIb3YEMBIX BEITUYMH,
uX O0O0O3HAYeHUsS W CAUHUIBI (PU3HYECKUX BEJIMYMH, HAXOAUTh (OPMYIIHI,
CBSI3BIBAIONINE TAHHYIO (PU3MYECKYIO BEIHMYHUHY C IPYTUMU BEJIMYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepu3oBaTh CBOWMCTBA TeJ, (U3WYECKHE SBICHUS W TIPOIECCHI,
UCIIONIb3YS MpaBujia CIOXKEHUs cui (BIOJIb OJHOW MpsIMOi), 3aKOH ['yka, 3aKOH
[Tackans, 3akoH ApxuMena, NpaBUIO paBHOBecUs pbluara (0JI0Ka), «30JI0TOE
IpaBUJIO» MEXAaHUKH, 3aKOH COXPAaHEHUS MEXaHWYECKOW HHEPTrHH, IMpPU ITOM
JlaBaTh CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA WM 3alHCBhIBATH €r0 MaTEeMaTHYECKOEe
BBIPAKEHUE;

CTPOHUTH MPOCThIE (PU3MUECKHE MOJENIU pPealbHbIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIACIATh IPU HSTOM CYIIECTBEHHbIE U BTOPOCTENEHHBIE CBOWMCTBA
00BEKTOB, MPOLIECCOB, BJICHUM, MPUMEHITh PUINUECKUE MOJECIH JJIsl OOBSICHEHUS
(¢u3nYeCKUX MPOLECCOB U PeIIeHUs yUeOHBIX 3a/1a4;

OOBSCHATH (PU3NUYECKUE SBJICHHUSI, MPOIIECCHI U CBOWCTBA TEJ, B TOM YHCJIC B
KOHTEKCTE CHUTyalluid MNPaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa, M peuaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TpeOyloUMe YHCICHHOTO OLICHUBAaHUS



XapaKTEepHBIX 3HAYCHUN (PU3MYECKHX BEIUYHH, MPU 3TOM BHIOMPATH aJCKBATHYIO
(GU3NYIECKyI0 MOJETb, BBISBISATH MPUYUHHO-CIEACTBEHHBIC CBS3U U BBICTPAMBAThH
JOTHYECKYIO IIETOYKY pAcCYKICHH C OMOpOM Ha W3y4YCHHBIE CBOMCTBa
dbu3nYecKux sBJICHUH, (U3NUECKHUE 3aKOHbBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemats pacdyéTHele 3ama4yu (B 2—3 NEWCTBUS) MO M3y4aeMbIM TeMaM Kypca
(¢u3uKy, BHIOMpas aeKBaTHYIO (PU3NYECKYIO MOJEIb, C UCIOIb30BAaHUEM 3aKOHOB
1 GopMyn, CBA3BIBAIONINX (DU3MYECKHE BEIWYHHBI, 3aMUCHIBATh KPATKOE yCIOBHE
U pa3BEPHYTOE pEIICHUE 3aJaud, BBIABIATH HENOCTAIOMINE WM HN30BITOYHBIC
JIaHHBIE, OOOCHOBBIBaTH BBIOOp METO/AA pEUICHHs 3aJa4d, HWCIOIh30BATh
CTIPaBOYHBIE JTaHHBIC, MPOBOAUTH MaTeMaTHYECKHe MpeoOpa3oBaHUs M PaCUETHI,
OILICHWBATh PEATMCTUYHOCTH TOJYYEHHOTO 3HAYCHHUs (PU3NYECKON BETHMYHMHBI U
OTIPE/ICTSATh Pa3MEPHOCTh (PU3MUECKOW BENWYMHBI, MOJYYCHHON MpH pPEIICHUH
3a/1a4w;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pEHINTh TPU  MOMOIIH
(GU3NYECKUX METONOB, M TpeJyiaraTh OPUEHTUPOBOYHBIA CIOCOO peIICHHS, B
ONMCAaHWUU  UCCICJIOBAHMS  pAClo3HABaTh  MPOBEPSEMOE  MPEATIOIOKCHHUE
(TUTMOTE3Y), MHTEPIIPETHPOBATH MMOTYICHHBIN Pe3yIIbTaT;

MPOBOJIUTH OIBITH IO HAOIIOEHUIO (PU3HUSCKUX SIBJICHUU WIH (PU3UICCKIX
cBoiicTB Ten (muddy3us, TErIOBOE paclIiMpeHHe Tra3oB, SBICHUE WHEPIUH,
U3MEHEHHE CKOPOCTH NpU B3aMMOCHCTBUU TeJ, Mepenada AaBICHUS KUKOCThHIO
U Tra3oM, MpOsiBICHHE IACHCTBUS aTMOC(EpPHOrOo [aBlICHHUs, JEUCTBHE MPOCTHIX
MEXaHU3MOB): (POpMYIHpPOBATH MPEANOJIOKEHUE (THUIOTE3y) O BO3MOXKHBIX
pe3ysbTaTax HaOIOACHHM, CAMOCTOSITEIbBHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa obopyaoBaHus U GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH TPSIMbIE W KOCBEHHBIE U3MEpEHUs (U3HUECKUX BEJIHYUH
(paccTostHME, TPOMEKYTOK BPEMEHH, Macca Tella, 00bEM Tella, Cuiia, TeMIiepaTypa,
IUIOTHOCTh KUAKOCTH W TBEPIOTO Tela, CUJla TPEHUS CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJKHUBAIONIAS CHUJIA, NEUCTBYIONIAs HA TOTPY>KEHHOE B >KUAKOCTD
TEJNO, KOA()(PUIMEHT TOJEe3HOro  JEHCTBHS  MPOCTBIX  MEXaHHU3MOB) C
UCTIOJIb30BAaHUEM aHAJIOTOBBIX W IU(MPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METO/la HW3MEpeHus, (PUKCHPOBATh TOKA3aHHWS MPUOOPOB, HAXOIUTH 3HAUYCHUE
U3MepsieMON BEJIMUMHBI C TOMOUIBIO YCPEIHEHUS PE3YIbTAaTOB CEPUH U3MEPEHUN U
OLIEHUBATh MOTPEUTHOCTh U3MEPEHHUI];

IPOBOJIUTH HECTOXKHBIE IKCIEPUMEHTANbHBIE HMCCIEIOBAHUS 3aBUCUMOCTEH
¢u3nuecknx BETWYWH (3aBUCHMOCTH TYTH PABHOMEPHO IBMXKYIIIETOCS Tela OT
BPEMEHU JABWKCHHS Tella, CUJIbI TPEHUS CKOJBKEHHS OT CHUJIBI HOPMAaIBHOTO
JaBJICHUs, KadecTBa OOpaOOTKM MOBEPXHOCTEH Tel M HE3aBUCHUMOCTH CHIIBI
TPEHHSI OT TUIOIIAJW CONMPHUKOCHOBEHHS TEJ, CHJIBI YIMPYTOCTH OT YIJIUHEHUS
MPY>KUHBI, BBITAJKUBAIONIEH CHJIBI OT O0BEMA MOTPYKEHHOW YacTH Tela U OT



IJIOTHOCTH KUIKOCTU, €€ HE3aBUCHUMOCTH OT IUJIOTHOCTH Tejia, OT TJIyOMHBI, Ha
KOTOPYIO TOTPYKEHO TEJIO, YCIOBHUH TJIaBaHMs TeJ, YCIOBUM paBHOBECHS phluara
u OJIOKOB): COBMECTHO C YyuuTeaeM (opMynupoBaTh 3ajladyy M THUIIOTE3Y
HCCJIEI0BAHUS, CAMOCTOSITENIBHO IJIAHUPOBATH MCCIEJOBAHUE, CAMOCTOSTEIBHO
coOupaTh JKCIEPUMEHTAIBHYIO YCTAaHOBKY C MCIOJIb30BAHHEM WHCTPYKIIUH,
NIPEICTABIIATH MMOTYYEHHBIC 3aBUCUMOCTH (DM3UYECCKUX BEIIMYWH B BUJC TAOJIUI[ U
rpaMKoOB, OILIEHMBATh TMOTPEIIHOCTH, JeJaTh BBIBOABI IO pe3yJibTaTam
UCCIIC/IOBAHUS;

coOnoaTh TMpaBWiIa TEXHUKH Oe€30MacHoro Tpyna mnpu pabore cC
1abopaToOpHBIM 000PYI0BaHUEM;

yKa3bIBaTh MPUHIIMITBI ISHCTBUS IPUOOPOB U TEXHHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETP, JTUHAMOMETpP, COOOIIAIIINECS COCYyIbl, OapoMeTp, pblyar,
TIOJIBFDKHBIN M HETIOJIBHKHBIN OJIOK, HAKJIOHHAs TUIOCKOCTB;

XapaKTepU30BaTh MPHUHIIMIIBI JEHCTBUS M3YUYCHHBIX MPUOOPOB, TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTHMYECKHUX IIPOIIECCOB C OMOPON Ha WX OnucaHus (B TOM
YuCJIe: MOAIIUITHUKHN, YCTPOUCTBO BOJONPOBOA, THAPABINYSCKUN TIpecc, cudoH,
MaHOMETpP, BBICOTOMEp, MOPIITHEBOM HACOC, ApPEOMETP), MCMOJB3Yysl 3HAHUS O
CBOMCTBaxX (DHU3UYCCKUX SBJICHUM W HEOOXOAWMBbIC (U3MUCCKHE 3aKOHBI |
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB IMPHU
pElIeHNH Y4eOHO-TIPAKTUYECKUX 3a]1aY;

PUBOJIUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O MPUMEpax) MPaKTUYECKOTO
UCTIOJIb30BaHMs (DU3UYECKUX 3HAHWNM B MOBCEIHEBHOM KU3HU NJIsi 0OECIICUECHMS
0€30IMacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHUYECKHUMH YCTPOHCTBAMH,
COXpaHEHHUSI 3J0pPOBbS M COOJIIONEHHUS HOPM DSKOJOTHYECKOTO TOBEICHUS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIIATH OTOOP HCTOYHUKOB MH(pOpMAIUU (GU3UIECKOTO COJICPIKAHUS B
WNuTtepHere, camocToATensHO (DOPMYNUPYysT TOUCKOBBIH 3ampoc, HAa OCHOBE
UMEIOIUXCS 3HAHWA W TMYTEM CpPaBHEHUS Pa3MYHBIX WCTOYHHKOB BBIACIATH
UHPOpMAIIMIO, KOTOpash SBJISETCS TNPOTUBOPEUMBOM WM  MOXKET  OBITh
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TIPU BBITIOJIHEHUH YYEOHBIX 3aaHUil HAYYHO-TIOMYJSIPHYIO
aUTepaTypy (HU3MYECKOTO COJMEp KaHMsI, CIPAaBOYHBIE MaTepUajbl, PECYPChI CETH
WNuTtepHer, Bmamerh mnpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUS
uH(}OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KpPAaTKHE€ MUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHHKOB WH(MOpPMAIMU (HU3HUUECKOTO COJAEPKAHUS, B TOM YHUCIC
MyOJIMYHO JIeJIaTh KPaTKUE COOOILIEHUS O pe3yjbTaTaX MPOEKTOB WM y4€OHBIX



WCCIE0BAaHUM, TMPU OTOM TI'PAaMOTHO HCHOJIBb30BaTh W3YYCHHBIM MOHATUWHBIN
amnmapart Kypca (pU3MKH, COMPOBOKIATh BHICTYIIJICHHUE MPE3EHTALIUEH;

NP BBIOJTHEHUU YUYEOHBIX TPOCKTOB M UCCJIEAOBAaHUN paclpenensiTh
00sI3aHHOCTU B TPYIINE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CICIUTH 3a
BHITIOJIHCHUEM IUTaHa JIEMCTBUM, aJ€KBATHO OIICHUWBATh COOCTBEHHBIM BKJIaj B
NESITEIIbHOCTh TPYIIbI, BBICTPAMBAaTh KOMMYHHMKATMBHOE B3aMMOJICHCTBUE,
YUYUTBIBAasE MHEHUE OKPYKAIOLIUX.

K koHny oOyueHuss ¢ 8 Knacce TNpeIMETHbIE pe3ynbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaxkaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:

UCIIOJIK30BaTh MOHSTHUSL (Macca W pa3Mepbl MOJICKYJI, TEIJIOBOE JIBM)KCHUE
aTOMOB M MOJICKYJI, arperaTHbieé COCTOSIHMS BEIIECTBA, KPUCTAUNIMUYECKUE W
aMmopdHbIe TeNa, HACHIIEHHBIA M HEHACBIINICHHBIA Map, CHOCOObl HM3MEHECHHS
BHYTPEHHEW DHEPTrUM, OHJIIEMEHTAPHBIM DJIEKTPUUECKUN 3apsii, MPOBOIHUKH,
MOJIYTIPOBOHUKH, JUAICKTPUKHA, UICTOYHUKUA TTOCTOSTHHOTO TOKA, JICKTPUUYECKOE U
MarHuTHOE TMOJIs, ONTHUYECKash CHCTeMa) U CUMBOJMYECKHM S3BIK (PU3UKU TpH
pelieHny y4eOHbIX U MPAKTHYECKUX 33/1a4;

YBEPEHHO pa3inuyaTh SBJICHUS (TEIUIOBOE pacHIMpeHHe (CKaTHUE), TEIJI0BOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMayuBaHWE, KaNWUISPHBIC SBICHUS,
UCIIapeHHue, KOHJACHCAIMs, IUIABJICHHE, KpPUCTAJUIM3AIUs, KHUIIEHUE, CIOCOOBI
TeIuIonepeaaun (TerIonpOBOAHOCTb, KOHBEKIINS, U3TyYEHHUE), TETUIOBbIE MOTEPH,
AIIEKTpU3AIUs T, B3aUMOJCHCTBUE 3apsANOB, JEHCTBUS IJIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMO/ICHCTBIE MAarHUTOB, JIEMCTBHE MAarHUTHOTO MOJISl HA
IPOBOAHUK C TOKOM) IO OINMHUCAHUIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBICHHUE;

pacmo3HaBaTh  MPOSIBJICHUWE  W3YUYEHHBIX  (PU3WYECKUX  SIBICHUNA B
OKpyXatomeM wmupe (B TOM 4uclie (U3UYECKUE SBICHHS B MPHUPOJE:
MOBEPXHOCTHBIE U KAMWJUIAPHBIC SIBICHUS B TMPHUPOAE, KPUCTALIBI B TMPHUPOJE,
nznyuenne CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI, 0O0pa30BaHUE POCHI,
TyMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJICHUS B aTMocdepe, 3IIEKTPUUYECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE T0JIe 3eMJIH, APEi] MOITIOCOB, POJIb MATHUTHOTO
noJisk [ KU3HM Ha 3emiie, MOJSIPHOE CHUSAHHE), MPU HTOM [EPEBOJUTH
NPAKTHYECKYI0 3a7ady B y4eOHYI0, BBIICNIATH CYIIECTBEHHBbICE CBOWCTBA
(mpu3HaKW) GU3NUECKUX SIBICHUN;

OMKCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (DU3MYECKHUE SBICHUS, MCTOIB3YS
¢usnueckre BEeMWYMHBI (TeMmeparypa, BHYTPCHHSSI DSHEPTHs, KOJUYECTBO
TEIJIOThl, paboTa rasza, yAeibHash TEIUIOEMKOCTb BEUIECTBA, yHEJbHAs TEIUIOTa
IJIABJICHUS, YJEeIbHas TEIIOTa MapooOpa3oBaHUs, yAElbHAas TEIUIOTAa CrOpPaHMs
TOIUIMBA, KOA(DPUIMEHT MOJIE3HOr0 JEeUCTBUS TEIUIOBOW MAaIlIMHbI, OTHOCUTEJIbHAS
BJIQXHOCTh BO3AyXa, OJJEKTPUYECKUN 3apsii, Cujla TOKa, DIEKTPUUECKOE



HaIpspDKeHWE, COMPOTUBIICHUE MpoBoAHUKa, DJIC B Ilemu MOCTOSSHHOTO TOKa,
ANEKTPUUECKOE YNEJIbHOE COIMNPOTHUBICHHE BEIIECTBa, paboTa U MOIIHOCTb
ANEKTPUUYECKOTO TOKA), MPU OMUCAHUM MIPABUIBLHO TPAKTOBATh (DU3NUECKUN CMBICT
WCIIOJIb3YEMbIX BEJIUYMH, MX O0O3HAUEHUS U €JUHUIIBI (U3UYECKUX BEIUYUH,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIONINE JAAHHYIO (DU3UYECKYIO BEIUYUHY C JPYTUMHU
BEJIMYMHAMHU, CTPOUTH rpaUKu U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHUH;

XapaKTepu3oBaTh CBOWCTBA Tes, (uU3UUeCKue SBICHHUS U MPOLECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU CTPOCHUS
BEIIECTBA, YpaBHEHHE TEIUIOBOro OanaHca, 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsiia, 3akoH KylioHa, MPUHIUIN CYNEPIIO3UIIUU JICKTPUUYECKUX TMOJIEH, 3aKOH
Oma jis yyactka 1ienu, npasuia Kupxroda, 3akon OMa i OJTHOM 1IeTH, 3aKOH
Jlxoyns-JleHua, 3aKOH COXpaHEHUs SHEPIHH, MPU 3TOM PA3IUYATh CIOBECHYIO
bopMyITHUPOBKY 3aKOHA U €70 MAaTEMAaTHUYECKOE BhIPAKCHUE;

CTPOUTH TPOCThIC (HU3UYECKHE MOJICTU pPEeallbHBIX OOBEKTOB, IPOIIECCOB U
SIBJICHUHM, BBIJCIATH TIPU OTOM CYIIECTBEHHBbIE U BTOPOCTEIIEHHBIC CBOMCTBA
00BEKTOB, TIPOIIECCOB, SIBJICHUHN, MPUMEHAITh (PU3HUECCKHUE MOJICTN JIJIs1 OOBSICHCHHS
(bU3UYECKUX TTPOIIECCOB U PEIICHUs YUCOHBIX 3a/1a4;

OOBSICHATH (PU3MUECKUE SBICHUS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHUCJIC U B
KOHTEKCTE CHUTYyalluid TMPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa, M peliarh
KayeCTBEHHbIE 3a/laud, B TOM 4YHUCJIE TpeOyIolue YHCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HAYCHUN (U3NYECKUX BEJIUYUH, IPU I3TOM BBIOHMPATh aJ€KBATHYIO
¢u3MUecKyt0 MOJEIb, BBISBISATh MPUUYMHHO-CIEICTBEHHbIE CBSI3M U BBICTPAWBAThH
JOTHYECKYI0 IIeTOYKY pacCyXJIeHUW C Omopoll Ha U3y4YeHHBbIE CBOMCTBA
buznueckux sBIEHUN, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MOJICIIN;

YBEPEHHO peliaTh pacy€THbie 3ajauyu (C omopod Ha 2—3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (U3UKH, BBIOMpas ajeKBaTHYIO (HU3NUYECKYI0 MOJEINb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIOIINX (PU3MUYECKHUE BEIUYUHBI,
3aMKMChIBaTh KPAaTKOE YCJIOBHE M Pa3BEPHYTOE peEIICHUE 3aJa4yM, BBIABISATH
HEJO0CTaIOIIMEe WM W30BITOYHBIE JaHHBIE, 000CHOBBIBATH BHIOOP METO/Ia PEIICHUS
3a/7la4M, WCIOJIb30BaTh CIPABOYHBIE JaHHbIE, HPUMEHATb METOAbl aHAlIh3a
pa3MepHOCTEH, MCIOIBb30BaTh rpadUUECKUe METO/Abl PEIIeHUs 3a7ad, MPOBOIUTH
MaTeMaTU4YeCKue TMpeoOpa3oBaHUsi W PAcuéThl, OICHUBATH PEATUCTUYHOCTD
MOJIYYCHHOTO 3HA4YCHHS (U3MYECKOW BEIMYMHBI U OMPEIEIATh Pa3MEpPHOCTH
(dbu3rUecKol BETUYNHBI, TOJTYYCHHOU MPU PEIICHUH 33/1a4K;

pacro3HaBaTh MNPOOJEMbI, KOTOpPbIE MOXHO PEIINTh TMpPU  OMOIIH
¢u3nUecKknX METOJO0B, M TpEeNIaraTb OPUEHTUPOBOYHBIA CIOCOO pEIICHUs, B
OMMCAaHWU  HUCCIEJOBAaHUA  paclo3HaBaThb  MPOBEPSAEMOE  MPEIAIOJIIOKEHHE
(TUIoTE3y), UHTEPIPETUPOBATD MOTYUCHHBIN pe3ybTar;



MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UYECKUX SBJICHUN WIH (HU3UIECKUX
CBOMCTB Tei (KamWUJISpHBIE SIBJICHUS, 3aBUCUMOCThH JIaBJICHHS BO3JyXa OT €ro
o0béMa U TeMIlepaTypbl, CKOPOCTH TpoIlecca OCThIBaHUSA (HArpeBaHMs) NpU
M3JIy4YEHUU OT IIBETa H3JIyYaromie (MOrioarlleil) MOBEepXHOCTH, CKOPOCTh
UCTIapeHUs. BOJbI OT TEMIIEpATyphbl XKHUIKOCTH W IUIOMIAJAU €€ TOBEPXHOCTH,
ANIEKTPU3AIUS TEI W B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3aps/IOB, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyallM3allisl MAarHUTHBIX TMOJICH MOCTOSIHHBIX MarHUTOB,
JEeUCTBHUSI MAarHUTHOTO TOJIsi HA MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOMCTBA AJICKTPOJBHUTATENSI MOCTOSHHOTO TOKA): (pOPMYIUPOBATH MPOBEPSIEMOE
npeanoyioxkeHue  (TUMmoTre3y) O  BO3MOXKHBIX — pe3yibTaTax  HaOJIOJCHUH,
CaMOCTOSITEILHO COOUpaTh YCTAaHOBKY W3 HM30BITOUHOrO Habopa 00OpyaoBaHUS,
OMUCHIBAThH XOJI OMbITA U (HOPMYJIMPOBATH BHIBOJIHI,

IPOBOJIUTh TMPSMbIE W KOCBEHHBbIC UW3MEpPEHUs (U3NYECKUX BEIUYUH
(TemmepaTypa, OTHOCUTENIbHAS BIIAXKHOCTh BO3JlyXa, CHJIa TOKa, HAIMpSOKCHHE,
ylelibHas TEIIOEMKOCTh BEIIECTBA, COMPOTHMBICHUE TIPOBOJIHMKA, paboTa u
MOIITHOCTh JJICKTPUYECKOTO TOKA) C HCIOJIB30BAaHUEM aHAJIOTOBBIX M ITU(POBBIX
pubOpoB, 0OOCHOBBIBATH BHIOOp METOJa HU3MEPEHUs, (DUKCUPOBATH MOKA3AHUS
puOOPOB, HAXOAUTH 3HAYCHUE M3MEPSIEMON BEJIIMUMHBI C TTOMOIIBIO YCPEIHEHUS
PE3YNIBTATOB CEPUU U3MEPEHUN U OLICHUBAThH MOTPEIIHOCTh U3MEPEHU;

POBOAUTH SKCIEPUMEHTAIBHBIE UCCIIEIOBAHUS 3aBUCUMOCTEN (U3HUECKHUX
BEJIMYMH (3aBUCMMOCTH JaBJIEHHUS BO3JlyXa OT €ro o0bE€Ma M HarpeBaHusd WU
OXJIXKJICHUS, UCCIIEIOBAaHUE SIBJICHUS TEIJIO0OMEHA IPU CMEIIUBAHUH XOJIOTHOU U
ropsiyeil  BOJABI, 3aBUCUMOCTH COMNPOTHBJIIEHUS TPOBOJHUKA OT €ro JJIHHBI,
IUIOIIAJM  TONEPEYHOTO CEUEHHUS U YJIETbHOTO COMPOTHUBICHUS BEIECTBA
IPOBOJHUKA, CHUJIBI TOKA, MPOTEKAIOUIET0 Yepe3 MPOBOJHUK, OT HAMpPSHKCHUS Ha
IPOBOJHUKE, HCCIEIOBAHUE IOCIEIOBATEIFHOTO U TMapalljIeIbHOTO COEIMHEHUM
IPOBOJAHUKOB): COBMECTHO C Yy4YHUTENIEeM (QOpMyIupoBaTh 3a7ady M THUIIOTE3Y
UCCJICIOBAHUSA, CaMOCTOSITENIbHO IUTAHHPOBATH HCCIEAOBAHHE, CAMOCTOSTEIHHO
coOupaTh JKCIEPUMEHTATBHYI0 YCTAHOBKY C MCIOJIb30BAaHUEM WHCTPYKIIUH,
NIPEJICTABIIATH MOJTYyYEHHBIC 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH B BUJE TAOIUI[ U
rpa@uKoB, OIEHWBATh TOTPEIIHOCTH, JIENaTh BBIBOJALI IO  Pe3yibTaTam
UCCIIEIOBAHNUS;

coOmoaTh mpaBmwia O€30MacHOTO Tpylda Mpu paboTre ¢ J1abopaTOPHBIM
000opyT0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS M3YUYCHHBIX MPUOOPOB, TEXHUIECKUX
YCTPOUCTB M TEXHOJOTMYECKUX IPOILIECCOB C OMOPOM HA WX ONUCAaHUs (B TOM
YyHUCJe: CUCTEMa OTOIUIEHUS JOMOB, TMTPOMETp, MapoBas TypOWHA, aMIIEpMETP,
BOJITMETP, CUETUUK FIEKTPUUYECKON SHEPruH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTejbHbIE  JJIEKTPONpUOOpPHl  (NIpUMEpHI), MPEJOXPAHUTEIM U  UX



MPUMEHEHUE B OBITYy W TEXHUKE, MPUMEHEHHE T[OCTOSHHBIX MAarHUTOB,
ANIEKTPOMArHUTOB, 3JIEKTPOJBUraTEb MOCTOSHHOIO TOKA), UCIHOJIb3Yysl 3HAHMS O
CBOMCTBaxX (U3MYECKUX SBICHUH, HEOOXOIMMbIE (PU3UYECKUE 3aKOHBI M
3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HU3MEPUTEIbHBIE
npuOOpbl MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM (KUJAKOCTHBIA TEpPMOMETD,
TEPMOC,  MCUXPOMETP, TUTPOMETpP, JBUTATeIb BHYTPEHHErO0  CrOpaHMs,
ANIEKTPOCKOI,  PEOCTaT), COCTaBIATH CXEMbl DJJEKTPUUYECKUX LENed ¢
NOCJIEIOBATEeNIbHBIM M MApajuIeNbHbIM  COEIMHEHUEM JJIEMEHTOB, pa3jinyas
yCJIOBHbIE 0003HAYEHUS JIEMEHTOB 3JIEKTPUUECKUX IIENeH, UCIOJIb30BaTh CXEMBI
U CXEMAaTHYHbIE PUCYHKH H3YYEHHBIX TEXHHMUECKHX YCTPOWCTB, U3MEPHUTEIIbHBIX
npuOOpPOB U TEXHOJIOTMYECKUX MPOIECCOB MPHU PEUICHUH Y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOJUTH MPUMEPHI (HAXOAUTHh UH(POPMAIIKIO O PUMEpax) MPaKTUYECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHUNA B MOBCEJHEBHOM KM3HU NIl 0OECTICUECHHMS
06e30macHOCTH TMpH OOpallleHUd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUS 370pPOBbS M COOJIIONEHHUS HOPM DKOJOTMYECKOTO TOBEICHUS B
OKpYXalollen cpeje;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATENIHHO (OPMYIHPYST TOUCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIINXCS
3HAHWUM M CPAaBHEHHUS JOIMOJHUTEIBHBIX HCTOYHHUKOB BBIIEIATH WH(OOpMAIHIO,
KOTOpasi SBJISAETCA MPOTUBOPEUUBON WIM MOXKET OBITH HEOCTOBEPHOI;

UCIIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO
aUTepaTypy (HPU3MYECKOro CONEp)KaHMsI, CIPAaBOYHBIE MaTepUajbl, PECYpPChl CETH
WNuTtepHer, Bmanerb npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,

0000611as1 HHOOPMALIMIO W3 HECKOJIBKUX UCTOYHUKOB (PU3MYECKOTO COJIEp)KAHMS, B
TOM  4YHUCJI€ MyOJWYHO  MPEACTaBIATH  pPE3yAbTaThl  MPOCKTHOM WU
UCCIIEI0BAaTEIbCKOM AESATEIBHOCTH, IIPH 3TOM I'PAMOTHO HCIIOJIB30BAaTh N3YUYEHHBIM
NOHSATHMHBIA ~ ammapaT  Kypca  (U3UKH,  COMPOBOXKAATH  BBICTYIUICHHE
MIpE3CHTAlNEN;
IpY BBIMOJIHEHWU YY€OHBIX MPOEKTOB M HCCIENOBAaHUIN (PU3MUECKHX MPOLIECCOB
pacrnpenensith OO0S3aHHOCTH B TpYIINE B COOTBETCTBUU C MOCTaBICHHBIMU
3a/la4aMu, CIEIUTh 3a BBINOJHEHUWEM IUIaHA JEUCTBUN M KOPPEKTUPOBATH €ro,
aJIcKBaTHO  OIICHUBATh COOCTBEHHBIM BKIJIaJl B JIEATEIbHOCTb TPYIIIHI,
BBICTPaBaTh KOMMYHUKATUBHOE B3aUMOJEHUCTBHE, TMPOSIBISAS TOTOBHOCTH
paspeniatb KOHQIUKTBHIL.



K koHny oOyueHuss ¢ 9 Knacce mpeIMETHbIE pE3ynbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIIMUXCS YMEHUM:

MCII0JIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTENBHOCTh MEXaHUUYECKOTO
JBH>KEHUS, HEBECOMOCTh M MEPETPY3KHU, LUEHTP TIKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M yIbTPa3BYK, 3JEKTPOMArHUTHHIE BOJHBI, PEHTT€HOBCKOE
U3JTyY€HUe, 1IKajla JEKTPOMATHUTHBIX BOJIH, UCTOYHUKHU CBETa, OJU30PYKOCTh U
JaNbHO30PKOCTh, CHEKTPhl MCIYCKAHUSI U TMOIJIOIIeHUs, albda-, Oeta- U ramma-
U3TTyYEHUs, U30TONBI, siIEpHAs U TEPMOsIEpHAsl SHEPreTHKa) U CUMBOJUYECKUM
SI3bIK (PUBUKYU TIPU PEIICHUU YUeOHBIX U MPAKTUYECKUX 3a]1ay;

YBEPEHHO  pa3jvyaTh  sBJICHUS  (PAaBHOMEPHOE U  HEPaBHOMEPHOE
OPSMOJIMHENHOE JIBU)KEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)KECHHUE,
CBOOOJIHOE TMaJieHHe TeJ, JBMXKEHHE IO OKPYKHOCTH, B3aUMOJIEUCTBHE Tel,
pPaBHOBECHME MAaTEpUAIIbHOM TOYKH, PEAKTHUBHOE JBWKEHHE, HEBECOMOCTD,
KosebaTreabHOe  JIBIDKEHHME (FapMOHMUYECKHE, 3aTyXalolllue, BbIHYXKJEHHBIC
Kosie0aHus), Pe30HAHC, BOJIHOBOE JBIKEHHE (PacHpOCTpaHEHUE U OTpakKeHHE
3ByKa, UHTEephepeHIus U Iudpakiys BOJH), NPSIMOJIUHEHMHOE PaclpoCTpaHEHUE,
OTpPa)X€HHE M TMPEIOMJIIEHUE CBETAa, IOJHOE BHYTPEHHEE OTpa)XEHUE CBETAa,
pasnokeHue Oeroro cBeTa B CHEKTP U CIOXEHHE CHEKTPalbHBIX I[BETOB,
€CTECTBEHHAasl  PaJUOAaKTUBHOCTb, BO3HHUKHOBEHME JIMHEWYATOrO  CIIEKTpa
U3JIy4eHHUs]) 1O ONHCAHUIO KX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBJICHHWE  W3YUYEHHBIX  (PU3MYECKUX  SIBIICHUUA B
OKpyXaroieM Mupe (B ToM yucie (GU3NUYECKUe SIBICHHS B NMPUPOJE: MPHIUBBI U
OTJIUBBI, ABUkKEHUE TUIaHET COJHEYHOU CUCTEMBI, PEAKTUBHOE JBH)KEHHE KUBBIX
OPraHu3MOB, BOCIPUSITHE 3BYKOB >KMBOTHBIMM, 3E€MIIETPSICEHUE, CEUCMUYECKHUE
BOJIHBI, ITYHAMH, 9X0, [IBETA TeJl, ONTUYECKUE SBICHUS B MPUPOJIE, OMOIIOTHUECKOE
JIEUCTBUE BUAMMOTO, yIbTpadUOJIETOBOIO U PEHTICHOBCKOTO H3IIYYCHHH,
€CTECTBEHHBIM pPAaJMOAKTUBHBIA (OH, KOCMUYECKHE Jy4d, PaTUOAKTHBHOE
U3JIyYCHHE MPUPOJHBIX MHUHEPAJIOB JIEUCTBUE PAJUOAKTUBHBIX H3IYy4YCHUU Ha
OpraHu3M 4YeJIOBeKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33a7a4y B YUeOHYIO,
BBIJICIISATH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH) (PU3NUECKUX SBICHUMH;

OMHCHIBATh M3YUYEHHBIC CBOMCTBA TeN W (DU3MYECKUE SBICHUS, MCIOIB3YS
¢usnueckre BENMWYWHBI (CPelHssi W MTHOBEHHas CKOpPOCTh Teja TMpH
HEPAaBHOMEPHOM JIBHKCHUH, YCKOPEHME, IEPEMEIECHHE IPU PAaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBMKEHMH,  YIJIOBasg  CKOpPOCTb,  LEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, CUla TPEHUS, CUjla YIIPYrocTH, Chjla TSHKECTH, YCKOPEHHE CBOOOTHOTO
NaJICHUS, BEC Teja, LUEHTP TSKECTH TBEPAOTO Teja, UMITYJIbC TEJIa, UMITYJIbC CHJIBI,
MOMEHT CHUJIbl, MEXaHUYECKasi padoTa U MOIIHOCTb, MOTEHIIMAIbHAS YHEPTUS Tea,
MIOJHATOrO HAJl MOBEPXHOCTHIO 36MJIU, MOTCHIUAIbHAS SHEPTHS CKATOW NPYKHUHBI,



KUHETUYECKAST DHEPIus, IIOJIHAS MEXaHW4YECKas DSHEpPrus, IMEpHOJ M YacToTa
KOJIeOaHM, Mepruol MaTeEMaTUYECKOTO U MPYKUHHOTO MAasATHUKOB, JIJTMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTH CBETa, ITOKA3aTEIb IPEIOMIICHHUS
cpenbl), TMpU  ONUCAHUU TPABWIBHO  TPAKTOBaTh  (PU3UYECKUM  CMBICH
UCIOJIb3YEMbIX BEJIMYMH, MX O0O3HAUEHUS M €JUHULBI (DU3UUYECKUX BEIUYUH,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMYUHY C JAPYTHUMH
BEJIMYUHAMM, CTPOUTH Ipa)MKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYUH;

XapaKTepu3oBaTh CBOWMCTBa TeJ, (U3WYECKHE SBJICHUS U IPOLECCHI,
UCITIOJIB3YSl 3aKOH COXPAHEHUSI DHEPTUU, 3aKOH BCEMUPHOTO TIATOTEHHUSI, MPUHLINM
CyNEPHO3ULUNA CUJl, NPUHLHUI OTHOCUTEIBHOCTH ['anmunes, 3akoHsl HproTOHa,
3aKOH COXPAaHEHUs HMITYJIbCa, TEOPEMY O KMHETHUYECKOM JHEpPruu, 3akoH ['yka,
3aKoH bepHym, 3aKOoHBI OTpaKeHHsSI W MPEJOMIICHUS CBeTa, (PopMyny TOHKOM
JIMH3BI, IJTAHETAPHYIO MOJIENIb aTOMa, HYKJIOHHYIO MOJEIb ATOMHOTO SIAPA, 3aKOHBI
COXpaHEHHMs 3apsAJ0BOTO U MACCOBOI'O YHUCEN MPU SANEPHBIX PEAKIUAX, NIPU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MATEMAaTHUYECKOE BBIPAKEHUE;

CTpOUTh (PU3MYECKUE MOJENU PEealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SABJIICHUN, TNPUMEHATh (U3UYECKUE MOJEHN Uil OOBICHEHHS
(du3HUECKUX MPOLIECCOB U PEIICHUS YYEOHBIX 3a/1a4;

OOBSCHATH (PU3MYECKUE SBIICHHUS, MIPOILIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CUTyallUd NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KayeCTBEHHbIE 3a/laud, B TOM 4YHucJIe TpeOyIolue YHUCICHHOTO OIEHUBAHUS
XapaKTepHbIX 3HaYCHUN (PU3NYECKUX BEJIUYUH, [PU ITOM BHIOMpATH aJIEKBATHYIO
(bu3nUecKyt0 MOJEIb, BBISBISATh MPUUYMHHO-CIEICTBEHHBIEC CBSI3M U BHICTPAWBAThH
JOTUYECKYI0 IEMOYKY pacCyXIEHUW W3 2—3 MIaroB C ONOpPOM Ha H3y4YEHHbIE
CBOICTBA (PU3UUECKUX SABICHUM, PU3NUECKHUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH;

YBEPEHHO periaTh pacuéTHhIC 3aa4yll MO M3ydaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpasi aJleKBaTHYIO (U3MYECKYI0 MOJelb, C HCIOJb30BAHHEM 3aKOHOB H
Gopmyn, cBs3bIBAIONINX (PU3MUECKUE BEITMYHMHBI, 3aMUChIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BBIABIATH HEAOCTAIOIINE WM H30BITOYHBIE
JIaHHbIE, OOOCHOBBIBaTH BBIOOp METOJNA peHIeHHs 3a7aydd, HCIOJIb30BaTh
CIIPAaBOYHBIE JAHHBIC, IPUMEHITh METO/bI aHAJIM3a Pa3MEPHOCTEH, UCIIOJIb30BAThH
rpadguyeckue  METOABl  peHIeHHs  3a7ad, [POBOAUTH  MaTeMaTUYECKHUE
npeoOpazoBaHuUs U PacuéThl, OLICHUBATh PEAMCTUYHOCTH MOJTYYCHHOTO 3HAUCHUS
¢u3nyeckoll BEIMYMHBI W OMNPENEIsITh Pa3MEPHOCTh (PU3NYECKOW BEIMYMHBI,
IIOJIYYEHHOM IIPU PELICHUH 3a/1a4U;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIIUTh NPH OMOUIU
(u3nUecKuX METOAOB, M NpeIarartb OPUEHTUPOBOYHBIA CHOCOO pelIeHus, B
ONMCAaHWN  HWCCIENOBAaHWsA  pACIO3HABATh  INPOBEPAEMOE  MPEAIIOTIOKEHUE



(runote3y), OLIEHMBATh MPAaBUIBHOCTh TMOPSAJIKA MPOBEACHHS HCCIEAOBAHMS,
MHTEPNPETUPOBATH MOJYUYEHHBIN PE3yJIbTaT;

MIPOBOJIUTH OMBITHI IO HAOIIOACHUIO (PU3UYECKUX SBJICHUN WIN HU3UIECKUX
CBOICTB Ted (M3ydyeHHe BTOpPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHEHMsI YHEPTUH,
3aKOHA COXPAHEHHS WMIIYJbCa, JEWCTBUE 3aKOHAa bBepHy/IM M BO3HMKHOBEHHE
NOBEMHOM CHIJIBI KpbLJIa, 3aBHUCHUMOCTb IME€pHOJia KOJEOAHWM MpyKHUHHOTO
MasgTHHUKAa OT MAacChl Tpy3a M >KECTKOCTH TPYKHHBI U HE3aBUCUMOCTH OT
aMIUTUTYABl MaJIbIX KOJeOaHUM, NPSMOJUHEHMHOE paclpoCTpaHEHUE CBETA,
pasnokeHue Oesnoro cBeTa B CHEKTP, U3yUEHHE CBOMCTB M300PaKEHUS B INIOCKOM
3epKajie U1 CBOMCTB M300pa)k€HUsl MpeaMera B coOuparollel JInH3e, HaOoAeHe
CIUIOUIHBIX M JIMHEHYATBIX CIEKTPOB U3Ny4eHHs): (HOPMYyIUPOBAThH MPOBEPSIEMOE
OpeanosoxeHue (rumore3y) O  BO3MOXHBIX — pe3yJibTaTax  HaONIOAeHUH,
CaMOCTOSATEIILHO COOMpPAaTh YCTAHOBKY W3 M30BITOYHOrO Habopa o0opynoBaHWS,
OMHCHIBAThH XOJI OTbITa U (HOPMYJIMPOBATH BHIBOJIHI,

IPOBOAUTH MPU HEOOXOAMMOCTU CEPHUI0 TPSIMBIX H3MEPEHUH, OIpeaesss
CpelHee 3HAYCHUE HU3MEPSIeMOM BEIMYMHBI M  ONpENessiss IMOrPEIIHOCTh
pE3yNbTaTOB MPAMBIX H3MEPEHUN, OOOCHOBBIBATH BBIOOp croco0a H3MEpeHHs
(u3MepuTenbHOTO Mpudopa);

IPOBOAUTH KOCBEHHBIE M3MEpPEHUsT GU3NUECKUX BEIUUUH (CPEIHs CKOPOCTh
U YCKOpEHHE Tella MPU PABHOYCKOPEHHOM JBHMIKEHUH, YCKOPEHHE CBOOOIHOIO
najgeHusi, KECTKOCTh  MPYKUHBI, KOIDPUIMEHT  TPEeHHsS  CKOJIBKEHHS,
MexaHuueckass paboTa W  MOIIHOCTh, 4YacToTa M TMEpUuoja  KoJeOaHHit
MaTEMaTHYECKOTO U NPYXKUHHOTO  MAasSTHHKOB, (DOKYCHOE  pacCTOSHHE
cobuparorieii JUH3BI W e€ ONTHYEeCKas CHJla, pPaauoaKTHBHBIA (QOH) C
UCITOJIb30BAaHUEM aHAJIOTOBBIX M HHU(PPOBBIX MPHOOPOB: OOOCHOBBIBATH BBIOOD
METOJIa UW3MEpPEHHUs, IUIAHUPOBATh M3MEPEHHsS, CaMOCTOSITEIbHO COOUpPAThH
AKCIIEPUMEHTATBHYI0 ~ YCTAaHOBKY,  BBIYHCIATH  3HAYEHUE  BEIUYUHBI |
aAHAIM3UPOBATH TOJYYEHHBIE PE3YJbTAThI, OLIEHWBASI MOTPEUTHOCTH PE3YJIHTATOB
KOCBEHHBIX U3MEpPECHUN;

IPOBOAUTH IKCIEPUMEHTAIBHBIE UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYUH (3aBUCUMOCThH IMMYTU OT BPEMEHH IMPU PABHOYCKOPEHHOM JBHKEHHU 0O€3
HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbI TpPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJLHOTO JIaBJICHHS, TEpPHOoJia KOJIeOaHW MaTeMaTHYeCKOr0 MasTHHUKA OT
JUIMHBI HUTH, ONpEIEICHHE YCKOPEHHs CBOOOIHOTO TMaJeHUusi, HCCIeI0BaHUE
M3MEHEHHUS BEJIMYMHBI U HAIMpPaBICHUS WUHAYKIHOHHOIO TOKA, 3aBUCHMOCTH YIja
OTpaXEHHSI CBETa OT Yyria MaJeHUs, yIja NpeIOMIEHUs OT Yyrja MaJeHHs
CBETOBOIO Jyd4a, HCCJIEIOBAaHWE TPEKOB: HM3MEPEHHUE DSHEPIMM YACTHULBI 110
TOpMO3HOMY IyTH (10 QoTorpadusam)): COBMECTHO € yuuTesieM (PopMynupoBaTh
3a/1a4y W TUIIOTE3Y MCCIEOBAHUSI, CAMOCTOSITEILHO TJIaHUPOBATh MCCIIEIOBAHUE,



CaMOCTOSITEILHO COOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY, MPEACTaBIAThH
MOJTyYEHHbIE 3aBUCUMOCTH (U3WYECKUX BEIUYMH B BHUAEC TaONHI] U TpaduKoOB,
OIICHUBATh MOTPEITHOCTH, J€JIaTh BBIBOJBI [0 PE3YJIbTaTaM UCCIICIOBAHMUS;

coOyoaTh MpaBuia 0O€30MacHOTO TpyJda Hpu paboTe ¢ Ja0OpaTOpHBIM
000opy10BaHUEM;

XapaKTEePU30BaTh MPUHIIMIBI TEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOUCTB M TEXHOJOTMYECKUX IPOIIECCOB C OMOPON Ha WX onucaHus (B TOM
Yucje: CHUAOMETpP, NTAaTUYUMKU IIOJIOKEHUs, PACCTOSHUS U YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, MEPUCKON, (QoToamnmapar, MHUKPOCKOI, TEJIECKOI, ONTUYECKUE
CBETOBO/IbI, CIEKTPOCKOI, JO3UMETp, kaMepa BuiibcoHa), MCHONB3ysl 3HAHUSA O
cBOMCTBaX (U3UYECKUX SIBICHUNU M HEOOXOIUMbIe (PU3UYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH H3YUYCHHBIX TEXHHUYECKUX
YCTPOUCTB, HM3MEPUTEIBbHBIX MPUOOPOB M TEXHOJOTHUYECKUX TMPOIECCOB TMpHU
pelieHnd y4eOHO-TIPAaKTUYECKUX 3aJlad, ONTHYECKHE CXEMbl ISl TMOCTPOCHUS
U300paKeHUH B IJIOCKOM 3€pKajie U coOMparomiei JIMH3E;

PUBOAUTH TIPUMEPHI (HAXOAUTh UH(OPMAIIHIO O MPUMEPaX) MPAKTHIECCKOTO
UCIIOJIB30BaHUS (PU3MUECKUX 3HAHWUU B TOBCEJIHEBHOW JKU3HU JJII O0OCCIICUCHUS
0e30MacHOCTH TPU OOpallleHUH ¢ MpUOOpaMu M TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHUs 370pPOBbS M COOJIIONEHHUS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKpY’Karoue cpeae;

OCYIIECTBIISITH MOUCK MH(pOpMaIK pusudeckoro coaepxkanus B MaTepuere,
CaMOCTOATEIHHO (HOPMYIUPYS MOUCKOBBIM 3ampoc, HaXOIUTh MYTH OIpEaeNICHUs
JIOCTOBEPHOCTH TOJIYyYEeHHON HHGPOpMAIMM HAa OCHOBE HUMEIOIIUXCS 3HAHUU U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TPU BBITIOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy (HPU3MYECKOro CONEp)KaHMsl, CIPAaBOYHBIE MaTepuajbl, PECYpPChl CETH
WNuTtepHer, Bmanerp npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIMK U3 OJHOW 3HAKOBOM CUCTEMEI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE MHUCHBMEHHBIE M YCTHBIE COOOIIECHHUS HA OCHOBE
UH(GOPMAINK U3 HECKOJIBbKHUX MCTOYHUKOB (PU3UYECKOTO COJNEPIKAHUS, IMyOIUIHO
PEACTABIATh Pe3yJIbTAaThl MPOEKTHOW WIIM UCCIEA0BATEIBCKOM AEATEIbHOCTHU MPHU
3TOM TIPaMOTHO MCIIOJIb30BaTh M3YYCHHBIM IOHSITUWHBIM aIlapar M3y4aemMoro
paznena (UMK W COMPOBOXKIATh BBICTYIUIEHHE TMpE3EHTalHel ¢ ydéToM
0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undgpossbie)
Ne i/ Konrtpoiabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
1.1 ®duznka — HayKa O IPUPOJIC 2
1.2 dusnueckre BEINYNHEI 3 1
1.3 EcrecTBeHHO-Hay4HBIN METO MO3HAHUS 1
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
2.1 Crtpoenue BemecTa 2 1
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5
' BEIIECTBA
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2
Utoro no pazneny 6
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 11
3.2 WNuepuus, Macca, MIOTHOCTh 9 1 2
3.3 Cuna. Bunpe! cun 13
Hroro no paszneny 33
Pasnen 4. /laBieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
4.1 HaBnenue. [lepenaua gaBieHus: TBEPAbIMU 5 1




TCJIaMU, X KUJAKOCTAMU U Ira3daMu

4.2 JlaBiieHHE KUIKOCTH 6
4.3 ATMoOcdepHOe TaBleHUE 8 1
44 I[eI/ICTBIfe JKUJKOCTH M ra3a Ha 14 9
MOTPYKEHHOE B HUX TEJIO
Wroro mo pazueny 34
Pa3nen 5. PaGora u MomHOCTb. DHEprus
51 Pabota 1 MontHOCTH 6
5.2 [TpocTeie MEXaHU3MBI 8
5.3 MexaHuueckasi SHEPTHs
Hroro mo pazgeny 19
Pasznen 6. IloBTopuTe 1bH0-00001IAK0 M MOAYIb
6.1 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITH 3
Hroro mo pazgeny 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 14




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonrtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHusl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Ponb ¢usuky B )KU3HU yenoBeKa

®dusuka - Hayka o npupoje. Habmonenus u
OTIBITHI.
®u3NYeCcKUe TEPMHUHBI.

®u3nyecKue BeIMYrMHbL. Pa3MepHOCTb.
Enununer pusndeckux BennuuH. U3mepenne
(bMBUYECKUX BETMYUH. DTAJOHBI.

®dusnueckue mpuodopsl. Llena nenenus.
[TorpemnocTs u3Mepenuil. [IpaBuia
0€30MacHOTOo Tpy/ia C IabopaTOPHBIM
000pyTIOBaHHUEM.

JlabopaTtopnas padora Ne 1 " Onpenenenue
LIEHBI JIEJICHUS U3MEPUTENILHOTO pubopa’.

MexnyHapoanas cuctema enunuil. [lepeson
BHECUCTEMHBIX eqUHUI B equHUIBI CH.

EcrecTBEHHO - Hay4HBIM METOJ NTO3HAHUS.
Kak ¢u3uka u qpyrue ecTecTBeHHbIE HAYKU
H3y4aroT Ipupoay. EcrecTBeHHO-HayYHbIN
METO/1 TO3HAHUS: HAOII0eHNEe, TOCTAHOBKA
HAaY4YHOT'O BOIIPOCA, BBIJIBMKEHUE TUIIOTE3,
SKCIIEPUMEHT 10 IIPOBEPKE TUIIOTE3,
00BsICHEHUE HAOIIOIaEMOTO SBICHHSL.




Onucanvie pU3NIECKHUX SBICHUI C
HOMOILBIO MOJIEJIEN.

CTtpoeHune BEIIECTBA: aTOMbI 1 MOJIEKYJIBL,
X pasMepbl U MAaCCHhI. OHI)ITI)I,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE
BEIIIECTBA.

JlabopaTtopnast padota Ne 2 "U3zmepenue
pa3MepoB MaJIbIX T€JI CIOCOOOM psiioB"

JIBrmykeHre u B3aMMOICHCTBHE YaCTHII
BEIIIECTBA.

JBmkenue dactuil BeniectBa. CBsa3b
CKOpPOCTHU JIBM>KEHUS YaCTHI] C
TemnepaTypoil. BpoyHOBCKO€ BHKEHUE.

Anddysus.

10

BsauMoelicTBre yacTuIl BEIleCcTBa:
MPUTSDKEHUE U oTTalikuBaHue. CMauynBaHue
Y KanmwuIIpHOCTh. [loBepxHOCTHOE
HaTsSDKEHHE.

11

ArperatrHble COCTOSIHHS BEIIECTBA.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE
ras3osB, )KMJAKOCTEU U TBEPABIX
(kpucrammnyeckux') Tei. BzanMocBs3b

MEX1y CBOMCTBAMM BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUAX U UX aTOMO- U
MOJIEKYJISIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSHUM BOJIBI.




12

O606menne no Teme "[lepBoHavaabHbIE
CBEIICHUS1 00 AaTOMHO-MOJICKYJIIPHOM
CTPOCHHH BelecTBa'.

13 Mexanundeckoe aBuxeHue. PaBHoMepHOe U
HEPaBHOMEPHOE JIBHKCHHE

14 Ckopoctb. Enunuliel u3mepeHus CKOpocTH

15 Pacuer nmytu u BpeMeHU JABUKEHUS

16 JlabopaTtopnast pabota Ne 3 "U3zmepenue
CKOPOCTH, ITyTH U BPEMEHH PaBHOMEPHOTO
NPSAMOJIMHEHHOTO IBHKEHUS Tesa"

17 Cpennsist CKOpOCTh

18 Pemenne 3aga4d Ha pacyer MyTH ¥ BpeMEHHU
JIBUKCHUS

19 I'paduaeckuit cnocoO onucaHus ABUKEHUS

20 OTHOCUTENBHOCTD IBIKEHUS

21 Pertenre KOMIUIEKCHBIX 3a/1a4 Ha
paBHOMEpPHOE MPSMOJIMHEHHOE IBUKEHUE

22 [ToaroToBka K KOHTPOJIBHOU padoTe.
PaBHOMEpHOE PSIMOIMHEWHOE IBIKEHUE.

23 KonTtponsHast padota Nel. PaBHomepHOe




HPSIMOJIMHENHOE IBUKCHHUE.

24

Macca teja. IL10THOCTL BelecTBa

Jlaboparopuas padota Ne 4 "M3mepenue
Macchl Tejla Ha PhIYaKHbBIX Becax'

25

SIBnenue nHepUMU. 3aKOH HHEPLIUU.
B3anmojelicTBre Ten Kak IpuyuHa
M3MEHEHHUs CKOPOCTH JIBWKEHHMs Tell. Macca
KaK Mepa MHEPTHOCTH Tena B
IIOCTYIATEIbHOM JIBUKECHUH.

26

ITimoTHOCTE BenecTBa. Pacuer Maccel U
0o0BeMa Tejia 1Mo ero miotHoctu. CBs3b
IUIOTHOCTH C KOJTMYECTBOM MOJICKYJT B
eIuHNIE 00BEMA BEIECTBA.

27

JlaGopaTtopnast padota Ne 5 "U3mepeHue
00beMa M IIIOTHOCTH TBEPAOTo Tea"

28

Tena ¢ moa0CTAMU, MacIITAOHBIE MOJEIIH.
Pemenue 3amau.

29

CpeI[HSISI MIOTHOCTG. CIIaBel U CMECH

30

IloBepxHOCTHAS U TMHENHHAS NIOTHOCTh

31

Pemrenue 3amau mo reme "Macca Tena.
ITnorHOCTE BemecrBa". Iloaroroska
KOHTPOJIBHOH paboTe.




32

KonTtponesHast padota Ne2. Macca Tena.
[InoTHOCTH BemecTBa

33 AHaN3 UTOTOB KOHTPOJIHHON PabOTEHI.
B3aumoneiicteue ten. Cuna

34 Bcemupnoe tarorenue. Cuna tsoxectu. Cuma
TSOKECTH Ha JPYTUX IUIaHETaXx.

35 Cuna ympyroctu. 3akoH ['yka

36 N3mepenue cwibl. J[uHamomMerp.
JlabopaTtopHnas pabota Ne 6 "['pamynpoBanmue
NPY>KUHBI JUHaMoMeTpa"

37 Pemrenue 3amay o cuiie TSHKECTH U CHJIE
YIIPYroCTH

38 PaBHoxelicTByromas cuiia. CliokeHUE CHII,
JEUCTBYIOIIMX 10 OJHON IPSIMOM.

39 Bec tena. HeBecoMocCTb.

40 Tperuii 3akoH HproTona. Cuna peakuuu
OTIOPBI

41 Cuna tpenus. TpeHre CKOIbXEHUS U TPEHUE
MOKOSI, BSI3KOE TPEHHUE.

42 JIaGopatopHas pabota Ne 7 "HccnenoBanue

3aBUCHMOCTHU CUJIBI TPCHUSA CKOJIBKCHUSA OT
IIomaau COIpUKaACAOIINXCA TCJI U




MPUKUMAIOLIEH CUIIbI

43 Tpenue B npuposie U TEXHUKE

44 Pemenne 3a1a4y Ha oNpeACICHUE CHIIBI
TPEHHUSL.

45 Pemenne KOMIUIEKCHBIX 3a/1a4 IO TEME
"B3aumopaencreue ten. Cuiiel B MexaHuke"

46 [asnenue. [lepenaya gaBneHust TBEPAbIMU
tenaMu. CriocoObl yMEHbIIIEHUS U
YBEITUYCHUS JaBICHUS

47 VYpoxk-skcriepumenT "OnpeneneHue
JTABJICHUSI TBEPAOTO Tema"

48 Pemenue 3a1a4d Ha onpeieicHUE TaBICHUS
TBepabIX Ten. Cuia 1aBJICHHUS.

49 JlaBiieHue ra3a. 3aBHCUMOCTD JIaBJICHHUS T'a3a
oT 00bEMa U TeMIepaTyphbl.

50 JlaBlIeHHE B KHIKOCTSIX M T'a3ax. 3aKOH
ITackang. IIHeBMaTHUecKkue MalIuHbI

51 Jlaboparopnas pabota Ne 8 "M3yueHue
3aBHCUMOCTH JIaBJICHUS ra3a OT €r0
Temreparypsl 1 o0bema cocya”

52 3aBUCUMOCTH JaBJICHUS KUIKOCTH OT

rIIyOMHBI orpyxeHus. [ uapocraTuaeckuit




napajokKc.

53

Pelienune 3a1a4 Ha HAXOXKICHUE JTABJICHUS
CT0J10a KUIKOCTH.

54

Pacuer OJaBJICHUA )XKUJIKOCTU HAa CTCHKU
cocyna

55

Coobmmaronuecs: cocypl. 3aKOH
COOOIIAIOIIUXCS COCY/IOB.

56

Pemtenne 3amay o teme "CooOmadmuimecs
COCY/IBI

57

AtMmocdepnoe gaBinenue. Atmochepa 3emin
u atMocepHoe nasienue. [Ipuuunb
CYIIECTBOBaHUS BO3AYIIHON 000JIOUKH
3emiu. OnbiT Toppuyeu.

58

Hsmepenne aTMOC(bCDHOFO JaBJICHHA.

3aBHCUMOCTh aTMOC(bCDHOFO JaBJICHHUA OT

BBICOTHI HAJl YPOBHEM MOPA. HDI/I6ODBI JJIA

HU3MCPCHUA aTMOC(bCDHOFO JAaBJICHUA

59

Pemienue 3agau Ha onpesiesieHUE AABICHUS B
KUAKOCTHU C YI€TOM aTMoc(hepHOro
JTABJICHHUS.

60

FI/I,Z[paBJ'II/ILICCKI/Ie MCXAaHU3MBI.
Hcnonp30BaHue BEICOKHUX JTaBIICHUI B
COBPCMCHHBIX TCXHOJIOTHUAX. yCTpOﬁCTBO




BOJIOTIPOBO/IA

61

Kaxk Mp1 ABbIIITUM U ITbEM

62

Pemenune 3agau mo teme "JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta3oB"

63

Pemenne 3agau mo teme "JlaBnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta3oB"
[ToaroroBka K KOHTPOJBHOM padoTe.

64

KonTtponbras padoTa Ne3.
"B3zanmopaericrBue Teil. CHIIBI B MEXaHHUKE.
JlaBiieHME TBEPIBIX TEJ, )KUAKOCTEN U
rasosn."

65

AHanu3 UTOTOB KOHTPOJIBHOUM pabOTHI.
JlelicTBUE KUJIKOCTH U Ta3a Ha
MOrpykEHHOE B HUX TeJ0. BeITankuparomas
(apxumenoBa) cuia. 3akoH Apxumea.

66

Jlaboparopnas pabota Ne 9 "Omnpenenenue
BBITAJIKUBAIOLIUHN CUJIbI, ACHCTBYIOIINI Ha
MOTPYKEHHOE B JKUJIKOCTb TEI0"

67

Pemienne 3amaq Ha OMpCACIICHUC
BBITAIKMBAIOIIEH CHIIBI

68

Pemenne 3amaq Ha OMpCACIICHUC
BBITAJIKMBAIOIIEH CUIIBI




69

[TnaBanue ten. Jlaboparopnas padora Ne 10
"BblsicHeHHE YCIOBMI IJ1aBaHUS TEJ B

KUIKOCTH"

70 IInaBanue tea. Penienue 3agay

71 [TnaBanue cynoB. Ocanka.
Bo3nyxomnaBanue

72 Pemenne 3amau no teme «IlnaBanne Tedm.
BosgyxomiaBanue»

73 Pemenne 3amau no teme «IlnaBanne Tedm.
Bo3znyxomiaBanue»

74 [IpoekTupoBanue U KOHCTPYHUPOBAHUE
apeoMmeTpa

75 Pemtenue 3amay no teme "M3menenune
YPOBHS KUJAKOCTH"

76 Pemtenue 3amay no teme "M3menenue
YPOBHS KHJIKOCTH"

77 Pemenue 3agau no teme "JleiicTBre
KUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"

78 IToaroToBka K KOHTPOJILHON paboTe 1O TeMe

"JleiicTBUE >KUIKOCTU M ra3a Ha
MOTPY’KEHHOE B HUX TeNo"




79

Kontponsnas padota Ne4. "JleiictBue
JKUAKOCTU M ra3a Ha IOIrpy’>KCHHOC B HUX
TEN0"

80

AHaJM3 UTOTOB KOHTPOJILHOU PabOTEHI.
Mexanudeckast padora.

Mexanudeckas paboTa Jisi CHI,
HaITpaBJICHHBIX BAOJIb JTUHUHN IICPEMCIICHU .

81

PaGota cuibl TSKECTH M CUITBI TPEHUS

82

JlabopaTtopHnas pabota Ne 11 «M3mepenue
paboThI CUJIBI TPEHUSD

83

MoiHocTs

84

Pemenue 3a1a4 Ha onpeiesieHue
MEXaHHYECKOM pabOThl K MOIIIHOCTH

85

[Ipocteie MexanusMmsbl. [IpocTeie
MEXaHU3MBI: pblyar, BOpOT, OJIOK,
TMOJIMCIIACT, HAKJIOHHAS TNIOCKOCTH,
HOXKHUYHBINA MexaHu3M. [IpocTeie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opraHu3zmax

86

Poruar. YcnoBue paBHOBECHs CHII Ha pblyare.
JIaGopatopHas pabota Ne 12 "BrisicHeHHe
yCIIOBUI paBHOBecHUs pbryara'

87

Prruar. Yciaopue paBHOBECHUA CWUJI HA




peryare.MomeHT cuiibl. [IpaBriio MOMEHTOB

88 Pemenue 3a1a4. YcnoBue paBHOBECHS CHIT
Ha pbIyare.
[IpaBHIIO MOMEHTOB.

89 HenoasmxHbIH 1 NOABUKHEIN OJIOKH

90 " 300TOC" TIPABUIIO MEXAHUKH

91 Pemenwue 3amau. [IpocThie MEXaHU3MBI

92 KoaddurmenT none3noro aeicTBUs
MeXaHU3Ma.

93 JlabopaTtopnas pabora Ne 14 "Onpenenenue
KIIJI rakimonHo#M nminockocTu"

94 Pemenne 3agau "KII/] mpocThix
MEXaHU3MOB"

95 OHeprusi. MexaHuueckasi 3HEprus.
KuneTrnueckas ¥ MOTEHIIMATbHAS SHEPTHSL.

96 [IpeBpaieHue 0THOTO BUAa MEXaHUYECKOM
SHEPTUU B APYroil. 3aKOH COXpaHEHHUSI U
MIPEeBPAIIEHUS SHEPTUU B MEXaHUKE

97 Pemenue 3agau o teme "Pabora.

MomHoCTSb.
Oneprug"




98

[ToaroToBKa K KOHTPOJLHOU PabOTE MO TEME
"Mexanuka. Pabota. MomHOCTb. DHEPTHS.

1
CraTuka u nIpocTble MEXaHU3MBbI"
99 KonTtposnsHast padota Ne 4 o teme
"MexaHuKa.
Pa6oTa. Momuocts. Dueprus. Cratuka u 1
MIPOCThIE MEXaHU3MBI"
100 IMoBTOpEHUE 1
101 IToBTOpPEHUE 1
102 IloBTOpEHUE 1
OBIIEE KOJIMYECTBO YACOB I10
H 102 14

I[TPOTPAMME




8 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeueie | Hpakririeckue u3yueHusi | oOpa3zoBaTejibHbIE
padoTsI padoThbI pecypest
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX OIIBITHBIE 1
TIOITBEPOK ICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moenu TBEpAOTO, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUI BEIIECTBA
VYpoxk-koudepennus "Kpucrammueckue u
4 amopdmusie tena. ['paden. [Tonyuenune 1
HUCKYCCTBEHHBIX aJIMa30B"
5 CmauuBaHue U KanUWJUISIPHOCTD. 1
[ToBepXHOCTHOE HATSKEHHUE
TermmoBoe pacumpeHue u coxaTue 1
Termmosoe nwxkenue. Temneparypa
TemnepaTypHble LIKaJIbI
9 BuyTpennsis sHeprus u cnocoObl eé 1
W3MCHCHUS
10 Buas! Tennonepenaun 1
VYpoxk-koHpepenuus "HcnonapzoBanne
11 TEIJIOBBIX CBOMCTB BEILIECTB U MaTEPUAIIOB B 1
LeJAx SHeprocoepekeHus"
12 KoauuecTBo Tenmnotsl. Y acnbHAS 1

TCIIIIOEMKOCTb




13

VYpok-uccnenosanue "[IpoBepka runoresbl
JIMHEHHOM 3aBUCHUMOCTH JJIMHBI CTOJIONKA
KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT
TeMIeparypbl"

14

YpaBHeHUE TEIUIOBOTO OasiaHca.
TemooOMeH U TeMI0BOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlabopaTtopHnas pabota "HccnenoBanue
SIBJICHUS TETUIOOOMEHA IMPU CMEITUBAHUT
XOJIOJTHOW U TOpsTYeil BOJBI"

16

Pemenune 3amau o teme "TermiooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlaGopaTtopHnas padorta "Onpenenenue
KOJIMYECTBA TEIIOTHI, TIOJYYEHHOTO BOJOU
MIPHU TEIII0O0OMEHE C HarpEThIM
METAUIMYECKUM [UIHHAPOM"

18

IInaBnenue u OTBECPACBAHHUC
KpUCTAIIIMYECKUX BEIICCTB. y,[[eJ'IBHaﬂ
TCILIOTA IIJIaBJICHUA

19

Pemenne 3amau mo treme "[lnaBiaeHue u
OTBEP/ICBaHUE KPUCTATUIMYECKHUX TeT"

20

JlaboparopHas padota "Onpenenenue
yIIeIbHOU TEIUIOTHI MJIaBJIeHus Jbaa"

21

VYpoxk-uccnenopanue "CpaBHEHUE NPOLECCOB
TJTABJICHUS KPUCTALTUYECKHUX TNl U
pa3MAr4eHusl IPU HarpeBaHUU aMOP(HBIX

n

TCII

22

[TapooGpazoBaHue U KOHIEHCAIUS.




Hcnapenue

Kunenne. Y aensnas teriora
nmapooOpa3zoBaHus. 3aBUCUMOCTH

23 TEMIIEPATYPhI KUTICHUS OT aTMOC(HEpPHOTO
JIaBJICHHS

24 Pemenue 3amgau o teme "[lapooOpazoBanue
" Kuneuue"
VYpoxk-uccnenosanue "O0bsicHEHUE

25 3aBUCHUMOCTH TEMIICPATyPhl KHIICHUS OT 1
nmaBneHus"

26 HacplieHHbIH 1 HEHACHIILIEHHBII Tap.
BrnaxnocTs Bo3ayxa
BraxxHocTh Bo3niyxa u €€ u3MepeHue.

27 JlaGopaTtopHnas padorta "Onpenenenue 0.5
OTHOCHUTEILHOW BJIAXKHOCTH BO31yXa"

28 Pemenue 3amay no treme "BiaxHOCTR"
Pemenue 3aga4 v aHanu3 CUTyalui,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHACHCAILIMH

30 DHeprus TOIUIMBa. Y IeibHas TEII0Ta
CropaHus

31 [TpuHIHTIBI paOOTHI TETIJIOBBIX ABUTATENEH

39 [TapoBas TypOuHa. /[Buratens BHyTPEHHETO
CTOpaHus

33 KIIJ] TermoBoro nBuratens

34 Pemenne 3agau mo teme "KII/] TemioBoro
nBurarens"”

35 VYpoxk-koHpepenuus "TemnioBsie 1BUTaTENN




Y 3alllUTa OKpYyXKarolen cpeapt”

36 TennoBbie MOTEPH B TEMIIOCETX

37 3aKoH COXpaHEHUs U MPEBPAIICHUS YHEPTUN
B MEXaHUYECKHUX U TEIJIOBBIX IPOIIeccax
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

38 "TeruoBble siBiieHUs. VI3MeHeHNE
arperaTHbIX COCTOSIHUI BerecTra"
KonTtponbHas pabora no teme "TemnoBble

39 siBNIeHHs. VI3MeHeHne arperaTHbix
COCTOSIHMI BeniecTna'

40 DnekTpusanus Tei. [[Ba poaa 3apsaioB
VYpok-uccnenoanue "HccnenoBanue

41 croco00B Pa3IMYHBIX BEUIECTB
Ha3JIEKTPU30BBIBATHCS "

42 B3anmopeiicTBre 3apssKeHHBIX TEJT. 3aKOH
Kynona
DnekTpuyeckoe noJie. Hanpsok€HHOCTD

43 anekTpudeckoro mosist. [IpuHiumn
CYMEPIO3UINH FIEKTPUUECKUX MOJICH

44 Hocutenu snexTpuueckux 3apsioB.
DOneMeHTapHbIi 3apsaa. CTpoeHue aroma

45 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

46 [TpoBOTHUKH, AUINEKTPUKU U
MOJYITPOBOAHUKHU

47 Ypok-koHpepeHus "DnexTpu3anus B
MOBCETHEBHOU KU3HU"

48 Pemrenue 3agau mo reme "3akoH coxpaHeHUs

ANEKTPUYECKOTO 3apsaa"




Dnexkrpuyeckui Tok. IcTouHukn

49 1
AIIEKTPUUYECKOTO TOKA
Ypoxk-uccnenosanue "Uccnenopanue

50 JIEMCTBUSA JIEKTPUYECKOTO MOJISI Ha 1
MIPOBOIHUKY U AUDJIECKTPUKH"

o1 DneKTpUUeCcKuil TOK B MeTajlIax 1

52 DNEKTPUUECKUN TOK B )KMJIKOCTSX U ra3ax 1

53 DneKTpuuecKkas 1emnb 1

o4 Cuna toka. AMnepMerp 1

55 DneKTpruYecKoe HanpspKkeHue. BoabTmeTp 1
JlabopaTtopHnas pabota "COopka u

56 HCTIBITAHUE AJICKTPUYECKOM IeTH 1
ITOCTOSTHHOT'O TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HAIIPSKEHUS. 1
3akon OMa Jy1s yyacTka enu
JlabopaTtopHnas pabota "VccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HANPSHKEHUS Ha
pE3UCTOpE U COMPOTUBIICHUS pe3nucTopa’

59 DNEeKTPUUYECKOE COMTPOTUBIICHHE. Y IeTbHOE 1
COTIPOTHBIICHUE

60 JlabopatopHas pabota "Onpeznenenue 1
yIIeIbHOTO COMIPOTUBIICHUS TPOBOTHUKA"

61 Pemenue 3agau no reme "DneKTpUUECKOE 1
CONPOTHBIIEHHUE. Y IENIbHOE CONPOTUBIIEHUE"

62 Pemtenue 3amau no teme "3akon Oma" 1

63 [TocnenoBarensHOE U ApaIIETHLHOE 1

COCANHCHUA IMTPOBOAHHUKOB




64

JlaGopatopHas pabota "IIpoBepka mpaBuia
CJIOKEHHUSI HAPSDKEHUM ITpU
MOCIIEIOBATEIILHOM COETMHEHHUH JABYX
pe3uctopos"

65

Pemenue 3agau no reme
"[TocnenoBaTenbHOE U TTApAILIEIHFHOE
COEJIMHEHUS POBOIHUKOB"

66

Jlaboparopnas padota "IIpoBepka mpasuia
JJId CUJIBI TOKA IMTPH MapalJICJIIbHOM
COEJIMHEHUU PE3UCTOPOB"

67

Pemenue 3a1au Ha npumMeHeHue 3akoHa Oma
JUTSI pa3JIMYHOTO COEAMHEHHS TTPOBOTHUKOB

68

OJIC u BHyTpEHHEE CONTPOTUBIICHUE
HCTOYHMKA TOKA. 3akoH OMa JUIs OJIHOU
e

69

Pemenue 3agau no reme "3/1C, BHyTpeHHEE
COMPOTHBIIEHUE UCTOYHHKA TOKA. 3akoH OMa
JUIA IIOJTHOM 1iernu”

70

Jlaboparopnas pabota "Onpenenenue I/1C
Y BHYTPEHHETO COMPOTUBIICHUS HCTOYHHUKA
ToKa"

71

[TpaBuna Kupxroda

72

JlaGopatopHas pabota "IIpoBepka mpaBui
Kupxroga"

73

Ypok-uccnenosanue "M3ydyeHue BoIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHENHBIX
JJIEMEHTOB"

74

PabGora QJICKTPUYICCKOT'O TOKA. MoIHOCTh




QJICKTPHUYCCKOI'0 TOKa

75

JlaboparopHnas padota "Onpenerenne
pabOThI ¥ MOIITHOCTH AJIEKTPUIECKOTO TOKA"

76

3akon Jlxoyns-Jlenma. [lorpedurenu
3JIEKTpUYECKOro Toka. KopoTkoe 3amblkaHue

77

VYpoxk-koupepennus "O0bsicHeHUE U
IIPHUHIMAIT HGfICTBPI?I JOMaIlIHUuX
AJIEKTpOHArpeBaTeNIbHbIX TpHOOpPOB"

78

[ToaroToBka K KOHTPOJILHOU paboTe MO TeEMe
"OnexTpudueckue 3apsaabl. 3apsyKEHHBIE Tea
" UX B3auMoeiicTBrs. 11locToSHHBIN
AIEKTPUYECKUN TOK"

79

KonTtponsHas padoTa o tTeme
"DnexTpuueckue 3apsaabl. 3apsyKeHHBIE Tena
H uXx B3auMmoaenctsus. I10cTOSHHBIH
AJIEKTPUYECKUN TOK"

80

ITocTossHHbBIE MarHuTHl. MarauTHOE 110J1e
3eMJIH U €ro 3HaYeHue UL )KU3HU Ha 3eMile

81

VYpoxk-uccnenosanue "N3yuenue
MAarHUTHOTO IOJIS IOCTOSHHBIX MArHUTOB
MPU UX OOBCTUHCHUH U Pa3/ICIICHUU.
Busyanu3anus nosis moCTOSHHBIX MAarHUTOB'

82

OmnelT Opcrena. MarautHoe noJie
EKTPUYECKOTO TOKA

83

OnelT AMniepa. MaraHuTHOE 10JI€ KaTyIIKH €
ToKOM. [IpuMeHEHNE 2IEKTPOMAarHuToB B
TEXHUKE

84

Cuna AmMriepa u onpesieneHue eé




HaNpaBJICHUS

Pemrenue 3agau mo reme "Cuiia Ammnepa u

8 onpezeneHue e€ HarpaByieHus"
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

86 Hcnonbs3oBaHue 3IEKTPOIBUTATENICH B
TEXHUYECKUX YCTPOUCTBAX M HA TPAHCIIOPTE

87 JlabopaTtopHnast pabdota "M3yueHue aecTBus
MAarHUTHOTO TIOJISI HA IPOBOIHUK C TOKOM"

88 Ypok-konpepennus "[IpakTruueckoe
MPUMEHEHHE IIEKTPOIBUTaTENe"

89 JlaboparopHas pabota "KoHcTpynpoBaHue u
n3ydeHue paboThl JIEKTpOABUTATENS "

90 JlabopaTtophnas padora "U3zmepenue KI1/]
AJIEKTPOIBUTATENILHON YCTAaHOBKH"

01 OnbiTel @apajies. 3aKOH IEKTPOMArHUTHOM
unaykuuu. [Ipasuno Jlenna
VYpok-uccnenoanue "Hccnenoanue

92 W3MEHEHUW 3HAYCHHS M HAIPABIICHUS
WHJYKIUOHHOTO TOKa"

Pemenue 3agau no teMe "3akoH

93 ANIeKTpOMarHuTHOM uHaykuuu. [IpaBuno
Jlenma"

94 DnektporeHepatop. CrocoOb! MOTydeHHUS
3IEKTPOIHEPTUU
Ypok-koHpepeHIus "DIeKTpOoCTaHIIuU Ha

95 BO30OHOBIISIEMBIX HCTOYHHKA SHEPTUH.

[Ipo6nemsl sxonoruu. TonmuBHBIE
3JIEMEHTHI U 3JIeKTpoMoOomIn"




[MoaroToBka K KOHTPOJILHON paboOTe MO TeMe

96 " " 1
DNEKTPOMArHUTHBIC SBICHHS

97 KonTtposneHast paboTa "DieKTpoMarHuTHEIE 1
sBieHusa"

08 Pabora ¢ Texcramu 1o Teme "TerioBeie 1
saBieHusa"
PaboTa ¢ TexcTaMu 1o TeMe

99 "DeKTpUYeCcKHe 3apsbl. 3apsHKEeHHBIC Tela 1
M UX B3auMojecuncTaue"

100 PaboTta ¢ Texctamu 1o Teme "IlocTOSTHHBIN 1
AIEKTPUYECKUN TOK"

101 PaboTta ¢ TexcTtamu 1o TeMe "MarHuTHbIe 1
SIBJICHHS"

102 PaboTa ¢ TexcTaMu 110 TeMe 1
"DnekTpoMarHuTHas MHAYKIUS"

OBIIEE KOJIMYECTBO YACOB I10 102 99 5

I[TPOTPAMME




9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
Mexannueckoe aBr>KeHne. MarepuaiibHast
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JIBHKCHHUSI
5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1
MEXaHUYECKOTO JIBHKCHHUSI
3 BexTopHBbI€ BETMUNHBI, OTIEPAIIUH C 1
BEKTOpaMH, MMPOEKIIMH BEKTOPOB
4 Paanyc-BexkTop MaTepuanbHOM TOYKH, 1
NepeMeleHue Ha MI0CKOCTH
5 PaBHOMEpPHOE TPAMOJIMHEHOE TBHKEHUE 1
6 Pemenue 3agau no reme "PaBHOMEpHOE 1
NPAMOJIMHEHHOE JBUKEHUE"
HepaBHomepHOe npsiMonuHETHOE
7 nBuxkeHne. CpeHsisi © MTHOBEHHAsI 1
CKOPOCTH TeJla MPU HEPAaBHOMEPHOM
TIBUKEHUHT
JlabopatopHas pabota "Onpeznenenue
8 CpeIHEel CKOPOCTH CKOJIBKEHHUs OpycKa 1 1
WJIH JIBWKEHUS IIapHKa 10 HAKJIOHHOM
mI0cKoCcTH"
9 PaBHOYyCKOpEHHOE IPsIMOJIMHEWHOE 1

JBH)KEHUE. Y CKOpEHHUE




10

CKopoCTh paBHOYCKOPEHHOTO
HpsIMOJIMHENHOTO IBMKeHUs. ['paduk
CKOPOCTH

11

Pemenue 3agau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
TBIKEHUS"

12

[Tepemernienue mpu paBHOYCKOPEHHOM
MPSIMOJTMHENHOM JIBHKCHHUH

13

JlabopaTtopHnas pabota "OnpeneneHnue
YCKOPEHUS TeJa MPU PaBHOYCKOPEHHOM
JIIBM>KEHWH 110 HAKJIOHHOM MI0CKOCTH"

14

Pemenue 3agau no teme "llepemernenne
MIPU PAaBHOYCKOPEHHOM IPSIMOJIMHEHHOM
NBIKeHUN"

15

JlabopaTtopHnas pabora "MccnenoBanue
3aBUCHUMOCTH IYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JBWKEHUU O€3
HayaJlbHOU ckopocTH"

16

I'padmyeckas uHTEpIpETALIUS YCKOPEHUS,
CKOPOCTH, MMPOMJIEHHOTO MYTH U
nepeMeleHus A IPSIMOJIMHEHHOTO
JIBUKCHUS

17

Pemenue 3amgay no Teme "I 'paduueckast
WHTEpIpEeTaIUsl YCKOPEHUSI, CKOPOCTH,
MPOMIEHHOTO IYTH U TIEPEMEILICHUS 1151
MPSMOJIUHENHOTO ABUKEHUS"

18

Yckopenue cB060AHOTO NafieHus. OMbITHI
lanunes




Pewrenne 3agau o reme "Yckopenue

19 "

CBOOOHOTO TIAICHUS
BIDKEHUE TeJIa, OPOIICHHOTO M0 YTIIIOM K

20
TOPU30HTY

21 Pemenne 3agau o reme "J[BmkeHue tena,
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY"
JlabopaTtopHnas pabota "MccnenoBanue

22 JBIDKEHUS TeJla, OPOIIIEHHOTO MO/ YIJIOM K
TOPU30HTY"
Pemenne 3agau mo teme " J[BmkeHue mo

23 JENCTBUEM YCKOPEHHUSI CBOOOTHOTO
nageHusa"

24 JIBI>KEHHE IO OKPYKHOCTH

o5 JIuHeitHas u yriioBasi CKOpOCTb, IEPHOJT U
yacToTa

26 CKOpOCTb U YCKOPEHHE MPU JIBHKEHUU 110
OKPY>KHOCTHU

97 Pemenne 3aga4 mo teme " J[BrmxeHue mo
OKpyxHOCTH"
Ypok-koHpepenuus "PacrnoznaBanue u

28 MPUOIMKEHHOE OTTMCAaHUE PA3TMYHBIX
BHJIOB MEXaHUYECKOTO JTBUKCHHUS"
[ToaroToBka K KOHTPOJILHOM paboTe MO

29 TeMme "MexaHu4eCcKoe IBUKEHUE U
CrocoObl ero onucaHus"
KoHnTponsHas paboTa o Teme

30 "MexaHU4YecKOe JIBIKEHUE U CTIOCOOBI €r0

onucanus"




31

IIepssiii 3ak0H HproToHa. Bektop cuisl

Bropoi1 3akoH HeroTona.

32 PaBHOnelicTBYrOIIAsA crita

33 Tperuii 3akon Hetorona. Cynepno3unus
cuI

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3agau mo reme "Cuna
ynpyrocta"
JlabopaTtopHnas pabota "MccnenoBanue

36 3aBUCHUMOCTH CHUIBI YIIPYTOCTH,
BO3HHKAIOIICH B IPY)KHHE, OT CTEIICHU
nedhopmaruy IpyKUHbI"

37 Cuna tpenus. KoadpumueHT tpenus

38 JlaGopaTtopHnast padota "Onpenenenue
ko3 durmenTa TpeHUS CKOTBKEHUS"
JlaGopaTtopHnas pabora "VccnenoBanue

39 3aBUCHUMOCTH CHJIbI TPEHHS CKOJILKEHUSI OT
CUJIbI HOPMAJIBHOTO JIaBJICHUS "

40 JIBUKEHHE TeJ 10 OKPYKHOCTH IO
JeMCTBEM HECKOJIBKUX CHUJII

41 3akon bepuyniu u noasEMHas cuiia Kpbljia
VYpoxk-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHbIE almaparkl, cy/ia Ha

42 MOJABOTHBIX KPBUTbSIX, aHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUISX. [IBrkeHue
1oe3/1a Ha MarHUTHOM moymke"

43 Cuna TsDKeCTH M 3aKOH BCEMHPHOTO

TATOTCHUA




JIBMKEHME Te1 BOKPYT TPaBUTALMOHHOIO

44 uenrpa. [lepast KocMuuecKasi CKOPOCTb

45 HesecomocTs u neperpysku

16 PaBHOBecue MaTepuasbHOM TOYKHU.
AOCOJIIOTHO TBEPIOE TEJIO

47 MowmeHT cuisl. [IpaBuino MOMEHTOB

48 VYpoxk-uccnenosanue "OnpeaeneHue
LEHTPA TAKECTH Pa3INUHbIX Tea"
Nmnynsc Tena. 3mMeHneHne nuMmiyibca.

49 Nmnynec cuiibl. Yripyroe u Heynpyroe
B3aNMOJICHCTBHE

50 3aKOHBI U3MEHEHUS U COXPAHEHUS
UMIIYJIbCa

51 PeaxktuBHOE nBIKEHIE
Pemrenue 3amay nmo reme ""3akoH

52 COXpaHEHUs UMITYJIbca. PeakTuBHOE
nBmxenue"

53 Mexanuveckasi paboTa U MOIITHOCTh

54 PaboTa cuibl TSDKECTH, CUITbI YIPYTOCTH U
CHJIBI TPEHUS
JlaboparopHas pabota "Onpenenenue

55 palboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM
JBYDKEHUU TeJa M0 TOPU30HTAIBHON
MIOBEPXHOCTH"

56 CBs3b 2HEprux U paboThI
JlabopatopHnas pabora "Onpeznenenue

57 paboTHI CUJIBI YIPYTOCTH IIPU TObEME

rpy3a ¢ UCIIOJIB30BAHUCM HETIOABHUKHOTO U




HOJIBUKHOTO OJIOKOB"

58

[ToreHumanpHas dHEpPIrust

59

Kunernueckas sneprus. Teopema o
KMHETUYECKON YHEPrUU

60

3aKOH U3MEHEHUS U COXpaHEHUs
MEXaHU4YECKOHN IHEPTUU

61

Pemrenune 3agau o teMe "3aKOHEBI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKON
SHepruun"

62

[ToaroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "B3aumonenicTBue Ten. 3akOHbI
coxpaHeHus"

63

KonTtponsHas padoTa o Teme
"BzanmoeiicTBUE TENI. 3aKOHEI
coxpaHeHus"

64

KoneobarensHoe nsuxenue. OCHOBHEIE
XapaKTEPUCTUKU KOJICOAHUH: TIEPUO/I,
4acToTa, aMIUIATY 1a

65

MareMaTtuyeckuii 1 NpyKMHHBINA
MasaTHUKHU. JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH MIEpUOAA

KoJieOaHuil Tpy3a Ha HUTHU OT AJTUHBI HUTH"

0.5

66

JIaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH MepHoa KoeOaHun
MNPYKUHHOTO MasiTHUKA OT Macchl rpysa"

67

FapMOHI/UICCKI/Ie KoJIeOaHMs

68

JlaGopatopHas pabota "U3mepenue
yCKOpeHUs: CBOOOAHOTO TaieHus"




69

3aryxatomue Koynebanus. BeinyxeHHbIe
Kosnebanus. Pezonanc

70

[IpeBpanienue sHepruu npu
K0J1e0aTeIbHOM JBIKEHUH

71

Ypoxk-uccnenosanue "[Ipoepka
HE3aBUCUMOCTH TMEePH0/1a KoJIeOaHMi
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacChl

pr321"

72

MexaHndeckue BOJIHBL: IPOJOJIBHBIE U
MIOIIEPEYHbIE

73

CBoiicTBa MEXaHMYECKHX BOJH. JlmnHa
BOJIHBI U CKOPOCTb €€ pacipoCTPaHECHUS

74

VYpoxk-uccnenosanue "Habmronenue
nHTepdepeHIny 1 AudpaKivui BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

Ypok-koHpepenus "MexaHnuecKue
BOJIHBI B TBEPAOM Tee. CelicMuYecKue
BOJIHEI"

76

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

77

Pewenue 3agau no reme "3Byk"

78

Ypok-uccnenoBaHue
"ODKCIIEpUMEHTAIBHOE OTIPEAETICHUE
I'PaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose6aHui"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUECKHI pE30HaHC.

80

Ypok-uccnenoBanue "Habmronenue u




00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"

WudpasByk u ynerpa3Byk. Konpepenmms

81 "Hcnonb3oBaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUIX"

82 DNIEeKTPOMarHuTHOE TOJIE U
AIIEKTPOMATrHUTHBIE BOJTHBI

83 CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJTH
VYpok-konpepenuus "[lkana
AIIEKTPOMArHUTHBIX BOJIH. Mcronmbp3oBanne

84 AIIEKTPOMATHUTHBIX BOJIH JIJIsI COTOBOM
cBs3u. Paguonoxamus. KocMmuueckas cBsizb

85 Pemenue 3a1a4 Ha onpeeneHue 4acTOThI
U JIJTMHBI 2JIEKTPOMArHUTHON BOJIHBI

86 ONeKTpOMarHUTHas MPUPOJIa CBETA.
CkopocTh cBeTa

87 BosHOBEIE CBOlICTBA CBETA:
uHTepdepeHus u qudpaKius

88 JlydeBasi MOJiesIb CBETa U TeOMETpHUUECKast
onrtuka. MicrouHuku cBera

89 [IpsiMomHeltHOe pacpoCcTpaHEeHUe CBETa.
3armenus Connua u JlyHsl

90 3aKkoH oTpaxeHus ceera. [lnockoe 3epkaino

o1 [Toctpoenue nzoOpakeHui,
Cc(OPMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS
cserta. [lonHOE oTpakeHue cBera.

93 JlaGopatopHas pabora "HccnenoBanue




3aBHCUMOCTH YIJjla IPEJIOMIIEHHS OT yria
MaJIeHUsI CBETOBOTO JIyya Ha TPaHUIIe
«BO3YX-CTEKIO»"

Ypok-uccienopanue "AHanus u

o4 00BsICHEHNE ONTHYECKOTO MUpaxa"
VYpoxk-koupepennus "HcnonpzoBanue

95 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, OTITUKOBOJIOKOHHAS CBSI3b"

96 JIuH3a, X011 Tydel B JINH3E

97 dopmyia TOHKOM JTUH3BI
JlabopaTtopHnas pabota "OnpeneneHnue

98 (hOKYCHOTO PacCTOSIHUS ¥ ONITUYECKON
CHUJIBI COOMPAIOIIEH JTUH3HI"

99 [Tony4yeHune n300paKeHHI ¢ ITOMOTIIBIO
coOuparoIei 1 pacCeMBAIOIIEH JINH3
Ypoxk-koudepennus "IIpuHiun aeicTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOIL,
Teseckor, ¢poToanmapar)"

101 I'ma3 kak ontuyeckas cucreMa.
brnu3opykocTh U 1anbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIEKT.

102 Omnebrtel HetoToHa. Crnoxkenue
CHEKTpalbHBIX I[BETOB. Jucnepcus cera
VYpoxk-npaktuky™m "Habmonenue u

103 00BSCHEHHUE OMBITOB TIO PA3JI0KEHHUIO
6enoro cera B cekTp. [lonyuenue 6emoro
LIBETA MPHU CIOKEHUU LIBETOB"

104 OmnsiThl Pezepdopra u mranerapHas




MOJCJIb aTOMa

[Tocrynater bopa. Monens aroma bopa.

105 Hcnyckanue 1 MOrjaoueHne CBeTa aTOMOM.

106 KBanrsl. JIuneliuaTeie crieKTpsl
VYpok-npaktukym "Habmronenue

107 CIUIOLIHBIX U IMHEHYATBIX CIEKTPOB
W3JIy4yeHUusl U UCIycKkaHus"

108 PannoaktuBHOCTH. Anb(a-, Oeta- u
ramMma-Mu3J1y4eHus

109 Crpoenue atomHoro sapa. Hykinonnas
MOJIeJIb aTOMHOTO si/ipa

110 PannoaktuBHbIC peBparieHus. M30Tomns

111 [Tepuon momypacnazna
Ypoxk-koudepennus "Jleictue

112 paZlMOAaKTUBHBIX U3JIy4YCHUH Ha )KUBbIE
OpraHu3Msl. 3alIUTa OT PAJUOAKTUBHOIO
nu3ydyeHus"

113 SnepHble peakuuu. 3aKOHbI COXPAHEHUS
3apsiI0BOTO U MacCOBOIO YHCEI

114 DOHeprus cBa3M aTOMHBIX a1ep. CBs3b
Macchl U SHEPruu

115 Pemenue 3agau no reme "AnepHeie
peakuuu. JHeprus cBsizu"

116 Peakuuu cuHTe3a U 1enaeHUs A1€Ep.
Wcrounnku sHeprun CosHIA U 3BE3 ]
Ypok-konpepenmus "Aneprnas

117 SHEPreTuKa. IKOJOTHUECKUE MPOOIIeMbl

SJIEPHON PHEPreTUKH"




[ToaroToBka K KOHTPOJILHOU pabOTE 1O

118 teMe "Konebanus u Boaubl. CBETOBBIE U
KBAaHTOBBIE SBJIEHUS"
KonTtponsHas padora o teme "Konebanus

119 ¥ BOJIHBI. CBETOBBIE U KBAHTOBLIE
SIBJICHUA"

120 Pemrenne pacdyeTHsIX 1O TEME
"MexaHn4eckoe aBrKeHne"

121 Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX
3a7a4 1o teme "B3aumoneiictBue Ten"
Pemenne pacyeTHBIX M Ka4E€CTBEHHBIX

122 3a1a4 1o TemMe "3aKOHbI COXpPaHCHHS
SHEPruu U UMIysbca"

123 JlaGopaTopHbie pabOTHI IO TEME
"MexaHudeckoe IBUKeHue"

124 JlaGopaTopHbie pabOTHI IO TEME
"BzaumoaeiictBue ten"

125 JlaGopaTtopubie paboTsl 1o Teme "[IpocThie
MeXaHU3MBI"

126 Pemenne pacyeTHBIX U Ka4E€CTBEHHBIX
3aga4 no teme "TemnoBsie mpouecch”

127 Pemrenne pacyeTHbIX U KaUE€CTBEHHBIX
3aga4 no teMe "BrnaxxnocTs"
Pemrenne pacyeTHbIX U KaUE€CTBEHHBIX

128 3agad 1mo teme "KIIJ] TemaoBeIxX
nBuraresuei”

129 Pemienne pacyeTHbIX U KaUE€CTBEHHBIX

3a7a4 1Mo TeMe ""3aKOHBI HOCTOSIHHOTO




TOoKa"

Pemenne PACUYCTHBIX U KaUCCTBCHHBIX

130 1
3anau no teme "KII/] anexrpoycranoBok"

131 JlabopatopHbie pabOTHI IO TeMe "3aKOHBI 1
IIOCTOSIHHOTO TOKa"

132 JlabopaTopHbie pabOTHI 10 TEME 1
"CBeTOBEIC ABJICHHS"

133 Pabora ¢ Texctamu 1o TeMe "3aKOHBI 1
COXpaHEHUs B MEXaHUKe"

134 Pa60Ta"c tekctamu 110 Teme "Komebanus u 1
BOJIHBI

135 Pa6ora C"TCKCTaMI/I o Teme "CBETOBbIC 1
SIBJICHUS

136 Pa6ora ¢ Texcramu o Teme "KBaHTOBas u 1
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME
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