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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YPOBHE OCHOBHOTO OOLIEro o00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOXKEHUH W TpeOOBaHWI K pe3yjbTaTaM OCBOEHUS Ha
yriayOn€HHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMBbI, MPEICTaBICHHbBIX
B ®I'OC 000, a taxxe ¢ yuérom deaepanbHON paboueil mporpaMMbl BOCIIUTAHUS
u KoHuenuuu npenoiaBanus yueoHoro npeamera «duzukay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMPaBICHO Ha YAOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB OOYYAIOLIMXCS, CTpeMsIMXca K Oojiee TIyOOKOMY
OCBOCHHIO (DMU3MUECKUX 3HAHUN, U Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYUHOU
rpaMOTHOCTH oOOyuwarouuxca. B mporpamme 1o  (u3MKe  YYUTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmmzanuu Tpedoanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4eHHMs, a TAKKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00TIeT0 00pa30BaHUAI.

[TporpamMMma no (u3uKe ycTaHaBIMBAET pacmlpeesieHue yueOHoro MaTepuana
1o rogam oOydeHus (1o Kjaccam), mpejjaraet NpuMepHyro MocieI0BaTEIbHOCTD
U3Y4YEHUS TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEH 00YyJaIoONnuXCsl.

[IporpamMmma mo Qu3uke paszpaboTaHa C LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 y4eOHOMY IIPEAMETY.

®du3zurka SBISIETCS CUCTEMOOOPA3YIOIIHUM JIJISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MIPEIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH,
U3y4aeMbIX XUMHUEH, OnosIoruel, acTpoHOMHEH U (pU3nuecKoi reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIIeT Haubosee sSiCHbIC
00pasiibl MPUMEHEHHsI HAYYHOI'0 METOJIa MO3HAHMS, TO €CTh CIoco0a MOJy4YeHus
JIOCTOBEPHBIX 3HAHUI O MHUPE.

OpnHa W3 TIaBHBIX 3a/1ad (PU3UYECKOTO O0pa3oBaHUS B CTPYKTYpEe OOIIETO
o0pa3oBaHusi COCTOMT B (OPMHUPOBAHWU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH W
MHTepeca K HayKe y 00y4aronnxcs.

N3yyenune ¢u3uku Ha yriayOJa€HHOM YpOBHE NPENANojaraeT yYBEPEeHHOE
BJIAJICHUE CJIeIYIOUUMU KOMIIETEHTHOCTSIMU, XapaKTepU3yIOIMHUMHU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TOHUMAaTh OCOOEHHOCTH HaAyYHOTO MCCIICIOBAHUS;

UHTEPHPETUPOBATh JAHHBIE M HMCIOJIb30BaTh HAy4YHbIE JOKA3aTeIbCTBA IS
MOJIy4E€HHS BBIBOJIOB.

[lemn wu3yueHus GU3UMKA HA YPOBHE OCHOBHOTO OOmIEr0o 0Opa3oBaHUS
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBareNbHBIX opraHuzanuax Poccuiickoit ®enepanyu, peagu3yOIIMX



OCHOBHBIE  001Ie00pa30BaTEIbHbIE NPOrPAMMBI, YTBEPKAEHHOW pELIEHUEM
Komnernn Munucrepersa npocemienust Poccutickoii @enepanuu (MpoTOKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).

[enu nzydyenust u3uky Ha yriryoJEHHOM ypOBHE:

pa3BUTHE HMHTEpEca U CTPEMJIEHHMs OOYYAIOIIMXCS K HAaydHOMY H3Y4EHHIO
IPUPOJIbI, PA3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJe MO3HaHUs U (popmupoBaHHE
UCCJIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

(opMHUpPOBaHNE HAYYHOIO MHPOBO33PEHHS KAK PE3yJibTaTa U3Y4YEHHUs] OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHHEe YMEHHUU MPUMEHITh (PU3MUECKHEe 3HAHWS W Hay4yHBIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPYKAIOIINX SBICHUI;

(opMUpOBaHNME NPEACTABICHUNH O POIM (PUMKK A Pa3BUTUS JIPYrUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE  TPEICTaBICHMA O  BO3MOXHBIX  cdepax  Oymymieit
mpoecCHOHANBHON  JEATEeTbHOCTH, CBS3aHHOW C (DU3UKOW, TMOATOTOBKA K
JanpHeneMy oOy4eHHIO B 3TOM HalpaBJiICHNH;

(opMUpOBaHHE TOTOBHOCTM K JalbHEWIIEMY H3y4E€HHUIO (U3MKU Ha
yri1yOJIEHHOM YpOBHE B paMKaX COOTBETCTBYIOLUX Npo¢uiieii 00yueHust Ha ypoBHE
cpeaHero o0uiero oOpa3oBaHusl.

JlocTmkeHne 3TUX IeNeld mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o011ero o0pa3oBaHus 00€CIEYMBAETCS PELICHUEM CIIEIYIOIIUX 3aau:

IpUOOpETEHNE 3HAHUM O JUCKPETHOM CTPOEHHMM BEILIECTBA, MEXAHUYECKHUX,
TEIUIOBBIX, YJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUI aHATU3UPOBaTh U OOBACHATH (PU3UYECKUE SIBJICHHS Ha
OCHOBE M3yUEHHBIX (PU3MUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PELICHUs] paCUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOLIUX
CO3JaHHUA U HCIIOJIb30BAHUA (PU3MUECKUX MOJENEH, BKJIIOYasl TBOPYECKHE U
PAKTHUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHMI: HAOMIONaTh SIBJACHUS U H3MEPSThH
¢u3nyecKkrue BEIMYUHBI, BBIIBUTaTh TUIOTE3bI U MPEAarath dKCIEePUMEHTaIbHbIC
CHOCO0OBI UX MPOBEPKH, IJIAHUPOBATh U MPOBOAUTH OIBITHI, SIKCIIEPUMEHTAIIbHBIC
UCCJIEJOBaHMs, AaHATTM3UPOBATh MIOJyUEHHbIE JAHHBIE U JI€NaTh BHIBOJIBI;

OocBOeHHE TpUEMOB pPabOTHl ¢ HHpOpMAIMEl (PU3NIECKOTO COACpIKAHMUS,
BKJIFOUYasi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKCHUAX (PU3UKU, UHTEPIpETAs U
KPUTHUYECKOE OLIEHNBAaHNE NH(POpPMALIUY;

3HaKOMCTBO €O c(epamMH NpOoPeCCUOHATBHON NEATENBHOCTH, CBSI3aHHBIMU C
(U3MKOH, U COBPEMEHHBIMH TEXHOJIOTMSMM, OCHOBAaHHBIMU HA JOCTHIKEHMSIX
buznyecKoil HayKu.



Ha u3yuenue ¢pusuku (yriyOoa€HHbIN ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obpazoBanms orBoautcs 340 gacos: B 7 kimacce — 102 gaca (3 waca B Heneno), B 8
kiacce — 102 ygaca (3 yaca B Hezento), B 9 kitacce — 136 4acoB (4 4aca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA
7 KJIACC

Pasznea 1. ®usuka 4 e€ poJb B IO3HAHUM OKPYKAIOLIEr0 MUPA.

®duzrka — Hayka O mpupoje. SIBleHUs TPUPOABI (IJEMEHTHI COJEpHKaHUS,
BKJIIOYAIOIINE MEXIpeAMETHbIe CBs3u). Dusmyeckue SBICHUA: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusnueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyecKkux BETUYHH.
W3mepenne Qusnuecknx BeauunH. OTanoHbl. @usmueckue mnpudopsl. llena
nenenusi. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padbote ¢
nabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctemMa eauHul. [lepeBoa
BHECHCTEMHBIX €IMHHI] B eTUHULIBI CH.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Yy4aloT npupoay. EcrecTBeHHO-
HAy4YHBI METOJ TMO3HaHUsA: HaOII0JeHHe, IOCTaHOBKAa HAYYHOI'O BOIMpPOCA,
BBIJIBUKEHUE THUIOTE3, OSKCIEPUMEHT IO TMPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siBieHus. Onucanue Gu3nMUecKuX SBJICHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpayuu.

MexaHnueckue, TENIOBBIE, IIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

®duznyeckre NpuOOPH M NpOLEaypa MNPSAMBIX HW3MEPEHHM aHAJIOTOBBIM M
1 (ppoBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre EHbI ASEHUS MIKaIbl K3MEPUTEIHLHOTO MpHOopa.

HN3mepeHnune pacCToOAHUN.

N3mepenue momaan 1 oobéMa. MeTo 1 nmajeTku.

N3mepenne BpemeHn.

N3mepenne 00bEMa KUAKOCTU U TBEPJOTO TEA.

OnpeneneHue pa3MepoB MajbIX Tesl. MeTo psaoB.

[IpoBeneHne wHcCnenoOBaHUS IO NPOBEPKE TUIIOTE3bI: JAJbHOCTH IMOJETA
HIapukKa, MyueHHOTO TOPU30HTAIbHO, TEM OOJIbIIE, UeM OOJIbIIE BBICOTA MTyCKa.

Pa3znen 2. [lepBoHavajibHbIe CBEeJeHUS O CTPOCHNH BeleCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BEILIECTBA.

JBm>kenne uactul BemiecTBa. CBSA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepaTypoii. bpoyHnoBckoe npuxenue. Juddysus. BzaumoneicTBue yacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE ra30B, >KUJKOCTEH M TBEPIBIX
(KpUCTaIIMYeCKUX) Tesl. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEILIECTB B Pa3HBIX



arperaTHbIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJbI.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUS.

Habmonenue nuddysumn.

HabGmonenue siBieHMi, 0OBICHSIONUXCS MPUTSKEHUEM WIIH OTTAIKHBAHUEM
YaCTHULL BEIIECTBA.

Jlabopamopusie padomul u onsimel.

OreHka quaMeTpa aToMa METOJIOM PSAIOB (C UcTonb3oBaHuEM (poTorpaduii).

OnpIThl IO HAOTIOJIEHUIO TETIOBOTO PACIIMPEHUS Ta30B.

OneITH IO OOHAPYKEHUIO TEUCTBUSI CHII MOJICKYJIIPHOTO TIPUTSHKCHHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeHCTBHE TeJl.

Mexannueckoe paBwxeHue. Ilyre u  nepememenne. PaBHOMEpHOE U
HepaBHOMEpPHOE JABMKeHHe. CBOOOAHOE MajeHUE Kak MpUMep HEPAaBHOMEPHOIO
nerkeHust Tenn. Ckopoctb. CpelHss CKOPOCTh MPU HEPABHOMEPHOM JBHKECHUHU.
Pacu€T nyTu 1 BpeMEeHU JBHXKEHUSI.

['padmku 3aBUCHMOCTEW BEIMYMH, OMHUCHIBAIONUX JBIKeHHE. OOmme
NOHATUS 00 OTHOCUTENBHOCTU JBWXKEHHUA. CIIOXKEHUE CKOpPOCTed [JIsi Tel,
JBH)KYILIUXCS MMApaUIENbHO.

SBnenue uHepuMH. 3aKOH WHEpUMU. B3anmonelicTBHe Ten Kak NPUYHMHA
W3MEHEHUSI CKOPOCTM JBHMXKEHHs Tesn. Macca Kak Mepa HHEPTHOCTH Tela B
MOCTyNaTeabHOM JBWXEHUU. I[lnotHocTh BemecTBa. CBS3b IJIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B eAuHule o0béma BemecTtBa. CMecH U CIUIABBI
[ToBepxXHOCTHAs U JIMHEWHAS IIJIOTHOCT.

Cuia Kak XxapakTepucTuka B3aumozeincTBus tein. Cuila ynpyroctd M 3aKOH
['yka. M3mepenune cwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBIEHUE TATOTEHMS U CHUJIA
TskecTd. CHila TSDKECTH Ha JIpYrux mianerax. Bec tena. HeBecomocTs. Croxkenune
CWJI, HaIPaBJIEHHBIX MO OJHOW mpsMou. PaBHoxaeicTByromas cui. Cuna TpeHus.
TpeHne CKONbXKEHUS U TPEHUE IIOKOS, BSA3KOE TpPEeHHE. TpeHue B NpUPOAE U
TEXHUKE.

Hemoncmpayuu.

HabGnrogenue MexaHnuecKoro IBM>KEHUS Tela.

H3mepeHne CKOpoCTH MPSIMOJIIMHENHOTO JBUKECHHUS.

HabGmtonenue siBneHus nHEPIUN.

Hab6mronenne naMeHeHus: CKOpOCTH TP B3aUMOJIEHCTBUN TEJ.

CpaBHEeHHE Macc MO B3aUMOJIEVCTBUIO TEN.

CnoxeHune CHJI, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie padomul u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMXKEHUS (IIapvKa B KUJKOCTH,
MOJIEININ AIEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Omnpenenenue cpeaHel CKOPOCTH CKOJbXKEHUs Opycka WM IIapuKa IO
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBHUCUMOCTh pacTsikeHus (medopmarun)
MPY>KUHBI OT IPUIIOKEHHOU CHUIIBI.

OMnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHUS OT CUJIBI
JABJICHUS U XapaKTepa CONPUKACAIOUINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTENH 1 ra3oB.

Jasnenue. Cuna naBnenus. CnocoObl yMEHBIIEHUS U YBEJIMUEHUS JABICHUS.
JlaBnenue raza. 3aBUCHMOCTb JTaBJICHHSI Ta3a OT 00bEMa u TemriepaTypsl. [lepegada
JABIICHUS TBEPABIMM TEJaMH, JKUAKOCTAMM U Tazamu. 3akoH [lackans.
[ITHeBMaTHUECKHE MAILINHBI.

3aBUCUMOCTh  JABJIEHUSI  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
I'uapocratnueckuii  mapagokc. CooOmaromuecss cocyasl. ['mapaBiauueckue
MeXaHu3Mbl. VICroab30BaHME BBICOKMX JIABICHUN B COBPEMEHHBIX TEXHOJOTHSIX.
Y CcTporCcTBO BOAOIIPOBOIA.

Atmocdepa 3emin u atmocdepHoe napineHue. [IpuyuHbl CyliecTBOBaHUSA
BO3aymHOW o6osouku 3emiu. Ombit Toppuuennu. M3mepenune atmocdepHOro
JaBJICHUS. 3aBUCHMOCTh aTMOC(EPHOTO AABJICHHS OT BHICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEPHOTO J1aBJICHHUS.

JlelicTBre XKUIAKOCTU U ra3a Ha NOTPYKEHHOE B HUX TEJO0. BeITaskuBaromas
(apxumenoBa) cuiia. 3akoH Apxumeaa. Y cllIOBUE BOSHUKHOBEHHUS BBITAJIKUBAIOIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3nyxomiaBanue.

Hemoncmpayuu.

3aBUCUMOCTbD AABJIEHUS ra3a OT TEMIEpaTyphl.

[lepenaya gaBiIeHUs )KUIKOCTBIO U Ta30M.

CooOmatormuecs CoCy/Ibl.

['mppaBnuuecknii nmpecc.

[IposiBneHue neicTBrsi aTMOC(EPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAJIKMBAIOIICH CUJIBI OT 00bEMa MOTPYKEHHON B KUIKOCTh
YaCTHU TeJa U IIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BhITATKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue naBaHus TEJ: IUIABAaHWE WIM NMOTPYKEHUE TEJI B 3aBUCUMOCTH OT
COOTHOILICHHS TUIOTHOCTEW TeJla U JKUJIKOCTH.

Jlabopamopnsie padomul u onvimel.



HccnenoBanue 3aBUCHMOCTH Beca Tesla B BOAE OT 00ObEMa MOrpyKEHHOU B
YKUJIKOCTh YaCTH TeJa.

OnpeneneHne BbITAJKUBAIOMIEN CHUJIBL, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHUJIbI, ICHCTBYIOIIECH HA TEJIO B
KUJIKOCTH, OT MAaccChl TENA.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B KHUJIKOCTh YaCTH
T€JIa U OT INIOTHOCTH XKUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONPEICIICHHE
€€ rpy30N0AbEMHOCTH.

Pa3nen 5. PaGora 1 MOIIHOCTB. DHeprus.

Mexanudeckasi paboTta JIJ1si CUJl, HAIPABJICHHbBIX BJOJIb JIMHUU MEPEMEILCHUS.
MOIIHOCTB.

[IpocThie MeXaHW3MBI: pbIYAr, BOPOT, OJIOK, TOJHCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MexaHu3M. MomeHT cuibl. PaBHoBecue peryara. [IpaBumio
MoMeHTOB. [IpuMeHeHHMe TmpaBuUjia paBHOBECHs] phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KITJ] mpoctbix Mexanu3moB. [IpocTeie MeXaHu3MBbl B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexannueckass sHeprusa. KuHeTMueckas W MNOTEHUUAIbHAS SHEPTHUS.
[IpeBpalieHre 0THOrO BU/Ia MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
Y IIPEBPALLCHUS DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepbI IPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue ycinoBuid paBHOBECHS pblyara.

N3mepenue KIIJ[ HaKJIOHHOM MJIOCKOCTH.

N3yuyenue npaBuia pelyara AJis MOABUAKHOTO M HETIOJBUXKHOTO OJIOKOB.

Omnpenenenue KII/I moaBu’HOTO U HEMOJBUKHOTO OJIOKA.

Omnpenenenne pabOThl CHIBI YIPYTOCTH MPHU MOABEME TPY30B MPU TOMOITH
MOIBMYKHOTO OJIOKA.

N3yueHne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pa3nea 6. TensioBbIe ABJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIAPHO-KUHETUYECKOH TEOPUU CTPOCHHS
BemecTsa. Macca M pa3sMepbl aTOMOB M MOJIEKYJ. ONBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.



Mopnenn TBEPAOro, MKUAKOTO W Tra3000pa3HOTO COCTOSHHUI BEIECTBa.
Kpucramnuueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan JJIsi HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnM IOJyYeHUs] HCKYCCTBEHHBIX aiMa3oB. OObsCHEHHE
CBOWCTB Ta30B, KUJIKOCTEN U TBEPABIX TEJ HA OCHOBE IMOJOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOU Teopuu. [I0OBEpXHOCTHOE HATSHKEHUE, CMAYMBaHUE, KAWJUISPHbBIC
aBieHus. TemmoBoe pacliupeHue M CKaThe. 3aBUCHMOCTb JaBJEHUS Tra3za OT
o0BEMa, TeMIiepaTypsbl.

Temneparypa. CBsi3b TeMmnepaTypbl CO CpeIHEH KHUHETUYECKOW SHEprueu
TEIUIOBOTO JIBM>KEHUS YacTULl. TeMnepaTypHbIe NIKaJbI.

Buytpennsis  sHeprus. CnocoObl HM3MEHEHHUS BHYTPEHHEH DHEPruu:
TeIUIonepeaya U CoBeplieHre padoThl. Bubl Teronepeaayn: TEIIONPOBOAHOCTD,
KOHBEKIMA, WU3JydeHue. Buapl Ttemonepenaun B NOPUPOAE UM TEXHUKE.
HeoOpaTuMoCTh TEIIOBBIX MPOIECCOB.

KonuuectBo TemnoThl. YaenbHas TEMIOEMKOCTh BelIecTBa. TermiooOMeH u
TEIUI0BOE paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemoBoro OanaHca.

[InaBieHre U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y AeNbHAS TEILIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenune. Kunenue. Y aenpnas
TEII0Ta NapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHHS OT aTMOC(EPHOTO
naBJjieHUsA. HachllieHHBIN M HEHACBHIEHHBIN Map. BiIaxKHOCTh BO3IyXa.

OHeprus TOIIMBA. Y AeNbHAS TEIIOTa CTOPAHUS.

[Mpunuumner pabotel TemnoBbix aurareneil. KIIJ| TemmoBoro asuraress.
TennoBple nABUTaTENM M 3allUTa OKpY)KaroUmEeHd cpeabl. TernoBble MOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHUS W NPEBPALICHUS SHEPIUM B MEXAHWYECKUX M TEIUIOBBIX
IIPOLIECCaX.

Hemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUS.

Habmonenue nuddysumn.

HabGmionenne sBiAeHMII TOBEPXHOCTHOTO HATSXKEHUS, CMAayuBaHUS M
KaNWUISPHBIX SIBIICHUM.

Habmronenune TemnoBoro pacimmpeHus Tell.

W3MmeHeHue AaBieHMs] rasa Npyd U3MEHEHUMM OO0bEMA W HArpeBaHUU WIIU
OXJIaXKICHUH.

[IpaBuiia u3MepeHus TEMIIEPATYPBHI.

Bune! Teronepenauu.

OxJtaXkJieHue pU COBEPIICHUH pPabOTBhI.

HarpeBanue npu coBepiieHUH padOThl BHEIIHUMU CHUJIAMHU.

CpaBHEHUE TEIUIOEMKOCTEN Pa3JIUYHBIX BEIIECTB.

Habmonenue kumneHus.



Habmronenne noctostHCTBa TeMIlepaTypbl Mpy IIABJICHUH.

Moenu TeIUIOBBIX IBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITH IO OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSHKEHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIK caxapa.

W3mepenne TeMiiepaTypbl IPU HOMOIIM KUJKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIepaTyphl.

OnpIThl MO HAOJIONEHUIO TEIJIOBOTO PACHIMPEHUs] Ta30B, >KUIKOCTEH WU
TBEPJIBIX TEJI.

Onpenenenue AaBieHUs BO3yXa B OajIOHE MINPUIA.

HccnenoBanne 3aBUCUMOCTM JaBJICHUS BO3AyXa OT ero oObémMa u
TEMIIepaTyphl.

[IpoBepka runoTes3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HabGmionenne wu3MeHeHHMs BHYTPEHHEH SHEpPruM Tela B  pe3yJbTare
TEIUIONEepeauu U padOThl BHEIIHUX CHJL.

HccnenoBanue siBIEHUS TEII00OMEHA MPU CMEUTUBAHUH XOJIOTHOM U ropsyeit
BOJIBI.

OnpeneneHne KOIMUeCTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOM MPH TEMII000MEHE C
HArpeTbIM METAJUNIMYECKUM LIMJIMHIPOM.

OnpeneneHne MOIIHOCTU TEIUIOBBIX NOTEPSh (3akOoH HbroToHAa-PrxmMana).

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

Hccnenosanue npoiecca UCIapeHus.

Ornpenenenue OTHOCUTENBHOM BIIAYKHOCTH BO3AYXa.

Onpenenenue yieapHON TEIUIOTHI IJIABJIEHUS JIbJA.

Pa3znen 7. diaekTprnyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poaa 3JIEKTpUYECKUX 3apsioB. BzaumopeicTeue
3apsKeHHBIX Te. 3akoH Kynona.

Onextpuueckoe mnosie. Hanpssk€HHOCTH 3nekTpudeckoro mnosd. IIpuHumn
CYNEPIIO3HULIMH dJEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpudeckux 3apsiAioB. DJIEMEHTapHBIM JIEKTPUUYECKUM 3apsl.
Crpoenne aroma. IIpoBOAHMKH, HOMAJIEKTPUKA U IOJYNPOBOJHUKHU. 3aKOH
COXpAaHEHUS IEKTPUUECKOTO 3apsaa.

ONEeKTpUYECKUd TOK. YCIOBUSL CYIIECTBOBAHMS SJIEKTPUYECKOIO TOKa.
WM cTOYHMKM TOCTOSIHHOTO TOKAa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B METAILIAX, )KUJIKOCTAX U razax.

Dnektpuueckas memnb. Cuina Toka. IEKTPUUECKOE HAMPSKEHUE. AMIIEPMETP
Y BOJIBTMETP B LIEMU NOCTOSTHHOTO TOKA. CONMPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONpOTHUBIIEHUE BemlecTBa. 3akoH Oma Ui yyactka nenu. [locinenoBarensHoe u



napasuielibHoe coeuHeHne nMpoBOAHUKOB. DJ{C B 1lenU MOCTOSHHOTO TOKa. 3aKOH
Oma st monuoil nenu. IlpaBuna Kupxroda. Pacu€r mpocThIX 3neKTpU4ecKux
ueneii. HenuHelHbIE 3J1€MEHTHI.

Pabora u MOMmIHOCTH JJIEKTpUYECKOro Toka. 3akoH Jhxoymnsa-Jlenna.
DJIEKTPUYECKUE LIETH U MTOTPEOUTETN dIICKTPUIECKON dHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

[TocTossHHBIE MAarHuThl. B3anMoaeiicTBue NOCTOSHHBIX MArHUTOB. MarauTHoe
rmoje. MargutHoe 1ojie 3eMJIM M €ro 3HaueHue I KW3HM Ha 3emiie. OnbIT
Opcrena. MaruuTHoe moJie 3JeKTpuueckoro Toka. OnblT Amnepa. [Ipumenenue
AJIEKTPOMArHMTOB B T€XHUKE. J[€HICTBME MAarHUTHOTO TOJISl HA IPOBOJAHUK C TOKOM.
Cuna Amriiepa u onpeaereHue €€ HanpaBlIeHUs. DJIEKTPOJBUTATENb TIOCTOSHHOTO
ToKa. Mcronp30BaHuEe 3IIEKTPOJABUIATENIE B TEXHUYECKMX YCT-pOMCTBAX M HA
TPaHCIIOPTE.

OnbiTel @apanes. SBneHue 3JIeKTPOMArHUTHON MHAYyKIMU. [IpaBuio Jlenua.
DnexTporeneparop. CrocoObl  TMONIy4eHHUS ~ DJEKTPUUYECKON  DSHEPIHH.
DNEKTPOCTAHIIMK Ha BO30OHOBISIEMBIX HMCTOYHUKAX DHEPTHH. DKOJIOTHYCCKUE
POOJIEMBI SHEPTETUKHU. TOIITMBHEIE 3JIEMEHTHI M 3JIEKTPOMOOUITH.

Jemoncmpayuu.

DJIeKTpU3aLus TEJl.

JIBa poJ1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.

Y CTpONCTBO 1 JEHUCTBUE AIEKTPOCKOIIA.

DJIEKTPOCTAaTHYECKAd UHAYKIIHSL.

3aKOH COXPAHEHHUSI MIEKTPUUECKUX 3aPsI0B.

MojenupoBaHu€ CWIOBBIX JIMHUH 3JIEKTPUYECKOTO TOJS C MOMOIIBIO
OyMakKHBIX CYJITAaHOB.

[IpOBOIHUKY U JUBJIEKTPUKH.

M cTOYHHKH TTIOCTOSTHHOTO TOKA.

JlencTBUsI DEKTPUUECKOTO TOKA.

DNEeKTPUUYECKUN TOK B HKHUIKOCTH.

["a30BbI1 pa3psia.

N3Mepenue Cuitbl TOKa aMIEPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSI)KEHUST BOJIbTMETPOM.

Peocrar u MmarasuH COpOTHUBIICHUMN.

B3aumoeiicTBre NOCTOSHHBIX MarHUTOB.

MogennpoBaHre HEBO3MOKHOCTH PAa3JICIICHUS IMOJFOCOB MAarHuTa.

MoenrpoBaHU€ MAarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarauTHoe€ 1oJjie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO IOJIA HA TPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OneiTel Papanes.

DNeKTpOoreHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie padomul u onsimel.

OnpITel MO HAOJMIONEHUIO DJIEKTPU3ALMU TeJl MPU CONPUKOCHOBEHUH MU
VHIYKIHUEN.

HccnenoBanne NEUCTBHS  DJIEKTPUYECKOTO IO HAa MPOBOJHUKU MU
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAHKE NEKTPUUECKOM 1IETH MOCTOSTHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, IPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIIPsSDKEHUS HA PE3UCTOPE U CONIPOTUBIIEHUS PE3UCTOPA.

OnepITHI, I€MOHCTPUPYIOIIME 3aBUCUMOCTh 3JEKTPUYECKOTO COIMPOTHBIICHHMS
MIPOBOJAHMUKA OT €ro JIJIMHBI, IUIOIIAIN [TONIEPEYHOTO CEYEHUS U MaTepraa.

Ornpenenenue yaenbHOro CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka mpaBuia CIOXKEHHUS HANPSKEHUA TMPU  IOCIEIOBATEIbHOM
COEMHEHNH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia I CHJIbl TOKAa NPU MAPAUIENBHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue I/[C 1 BHYTPEHHETO CONPOTHUBIIEHUSI UCTOYHUKA TOKA.

[TpoBepka npasun Kupxroda.

[TpoBepka BeINoJgHEHUS 3aKk0Ha OMa /1T TOJIHOM LENH.

N3yyeHnue BOJIBTAMIEPHBIX XapaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIAMITbI
HAKAJIMBAHUS WJIH MOJIYIIPOBOJIHUKOBOTO IUOA).

Onpenenenue pabOThI TEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pe3UCTOp.

OnpeneneHne MOIHOCTU AIEKTPHUUECKOTO TOKA, BBIIEISIEMOM HAa PE3UCTOPE.

Onpenenenue KIIJ[ HarpeBaTesns.

HccenenoBanrie MarHUTHOTO B3aWMOJICUCTBUS MOCTOSIHHBIX MArHUTOB.

N3yyeHue MarHuTHOTO MOJIsl MOCTOSTHHBIX MAarHUTOB MPHU UX O0ObEIUHEHUH U
pa3iesIeHu .

HccenenoBanne NeUCTBUS DJIEKTPUYECKOIO TOKA HA MAarHUTHYIO CTPEIIKY.

OnebITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUSA KaTYILIKH C
TOKOM W MAarHuTa OT CWJIbl W HaIpaBl€HUs TOKA B KATYIIKE W OT HAJIWYHUS
(oTCyTCTBUS) CepACYHUKA B KAaTYIIIKE.

W3ydeHne neucTBHUsI MArHUTHOTO ITOJIS1 HA IPOBOJHUK C TOKOM.

KoncTtpynpoBanue u nu3ydeHue padoThl AIEKTPOIBUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTAHOBKH.

OnpITEl 1O HCCIICIOBAHUIO  SIBJICHUSI DJIEKTPOMArHUTHOM HWHAYKLUWU:
UCCIIEJOBAaHUE U3MEHEHUI 3HAUEHUS U HANPABJICHUS MHIYKIIMIOHHOTO TOKA.

9 KIIACC



Pa3znen 8. Mexanuyeckue siBJ1eHUsI.

Mexanuyeckoe JBmKeHue. MarepuanbHas Touka. CrnocoObl omnucaHus
MEXaHUYECKOTO JABW)KEHUS: TaOJIMYHBIN, rpaduyeckuil, aHanutuueckuii. Cucrema
oTcuy€Ta. OTHOCUTETHLHOCTh MEXaHUUECKOTO JIBHIKCHHUSI.

BekTopHble BEIMYMHBL, ONEpalid ¢ BEKTOpaMu, IPOEKIMU BekTopa. Pagnyc-
BEKTOp MATEpUAIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMeEpHOE
NPSIMOJIMHEWHOE ABMKeHHE. HepaBHOMEpHOE NpsIMONIMHENHOE IBH>KeHUE. CpeaHsis
Y MTHOBEHHAsl CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBHKCHUU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXXEHHUE. Y CKOPECHHUE
cBoOoHOTO NageHus. OnbiTh ["amunes.

['paduueckas mHTEpnpeTanys yCKOPEHUsl, CKOPOCTH, MPOMJIEHHOIO MyTH U
MEPEMEILICHUS ISl IPSIMOJIMHENHOTO JIBHKECHUS.

JIBkenue Tena, OpOIeHHOTO O] YTIIOM K TOPU30HTY.

JIBHKEHHE 10 OKPYKHOCTHU. JIMHEHAass CKOPOCTh, YIIIOBasi CKOPOCTb, IEPUOL
¥ 9acTOTa OOpaIleHUus MPU PaBHOMEPHOM JBWIKEHUU 0 OKPY>KHOCTU. CKOPOCTh 1
YCKOPEHHUE MPU JIBUKEHUU IO OKPYKHOCTH.

Bekrop cuinbl. PaBHOIEHCTBYIOIIASA CUJIA.

[lepBsiii 3ak0H HproToHa. Bropoi 3akon Herotona. Tpetunt 3akon HeroToHa.
[IpuHIMIT CynePHO3UIIUN CHIL.

Cuia ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujla TPEHHUSI CKOJIbXKEHHUS, CHIIa
TpeHUs IOKOs1, ipyrue Buibl Tpenus. KoadhduimenT tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH MO IECTBUEM HECKOIBKUX CHIL

3akon bepnymnu um noabéMHas cuia Kpbuia. COBpeMEHHBIE JieTaTENbHBIE
amraparel, CyJa HAa NOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWJISIX. [[BroKeHHE Mmoe3/1a Ha MarHUTHOM MOAYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. J[BMXKEHUE TEI BOKPYT
rpaBUTALIMOHHOTO IeHTpa (B ToMm uucie mmiuaHetr Bokpyr Counia). Ilepsas
KOCMHMYECKAsi CKOPOCTb. HeBECOMOCTh M EpETpy3KHU.

PaBHoBecue matepuanbHON TOUkU. AOCOMIOTHO TBEpHOE Teno. PaBHoBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpaleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynbec Tena. i3Menenue umimynbca. IMnynbse Cliibl. YIpyroe u HEynpyroe
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHUsI HMITyJibca. PeakTUBHOE
JIBUKEHHE.

Mexanuyeckas paboTa W MOIIHOCTh. PaboTa CHJI TSXKECTH, YHPYTroOCTH,
TpeHusi. CB3b dHEepruu U padoThl. [loTeHIMAabHAS SHEPTUA Tesa, TOIHATOrO Haj
MOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEeprus ckaTtou npyxuHel. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH HU3MEHEHHS U COXPAHEHUs
MEXaHHYECKOU YHEPTUH.

Jemoncmpayuu.



Halmronenne MexaHWYeCKOTO IBIKEHUS Tella OTHOCHTEIBHO Pa3HBIX Tell
OTCYETA.

CpaBHEHHE MyTE€d W TPACKTOPUI JABMKEHUS OJHOIO M TOrO JK€ Tena
OTHOCHUTEIBHO PAa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO JIBUYKEHUSI.

HccnenoBanre Npru3HakoB PAaBHOYCKOPEHHOTO IBUKEHUS.

HaGmronenue nBmkeHUs Tena 1Mo OKPYKHOCTH.

HaGnrogenne MexaHM4eCKUX SIBJIICHUW, MPOUCXOJSAIIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHHUU OTHOCHUTEIIBHO
KabuHeTa (QU3UKH.

HabGmonenue paBHOBecus Tein, CBOOOAHOTO MaJACHMS, KOJIeOaHusI MasSTHUKA B
WHEPUHUABHBIX CUCTEMAaX KakK MOJITBEPK/ICHUE MPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHUS T€JIa OT €r0 MACChI U IEUCTBYIOLIEH HA HETO CUJIBI.

HabGntonenue paBeHCTBa CUIT IPU B3aUMOJICHCTBUH TEJL.

N3meHeHue Beca Tela Mpu YCKOPEHHOM JIBUXKECHUU.

[Iepenaua ummysnbca Npu B3aUMOJACHCTBUU TEJL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHUCTBUH TEJL.

CoxpaHeHue UMITyJibca Ipu adCOJIIOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbCca MPH YIIPYTOM B3aUMOJIEVCTBUHU.

HaGmronenue peakTHBHOTO JIBHYKEHUS.

CoxpaHeHHe SHEePTHUH MPU CBOOOTHOM TAICHUH.

CoxpaHeHune dHEepruu Mpyu ABWKEHHUH TeJA MO AEHCTBUEM IIPY/KUHBI.

Jlabopamopusie padomul u onsimel.

KoHcTpynpoBanue TpakTa [ pa3roHa W JAJIBHEMIIETO0 PaBHOMEPHOTO
JBH>KCHUS IAPUKA WIIH TEJICKKHU.

Omnpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpyCKa WU IBIKCHUS IIIapUKa
10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue yCKOpPEHUs Tejla NpPU PABHOYCKOPEHHOM JBH)KEHUU TIO
HAKJIOHHOM IUIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBIDKEHUU 0€3 Ha4abHOW CKOPOCTH.

[IpoBepka runoTessl: €clid Mpyu PAaBHOYCKOPEHHOM JIBHXKEHUH 0€3 HayalbHOU
CKOpPOCTH ITyTH OTHOCSITCS KaK PsiJl HEYETHBIX YHUCEII, TO BPDEMEHA OJJUHAKOBBI.

HccnenoBanue NBIKEHHS TeJla, OPOIIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHUS CKOJBXEHUS OT  CHUJIBI
HOPMAaJbHOTO JIABJICHHUS.

Onpenenenue kodhPUIIeHTa TPEHUS CKOJIBXKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.



HccenenoBanne 3aBUCHMOCTH CUIIBI YIIPYTOCTH, BO3HHUKAIOIIEH B IPYKUHE, OT
cTeneHu aedopMaluu Npy>KUHBI.

Omnpenenenve pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM JBHKEHHUH Teja 1O
TOPU30HTAJIbHOW IIOBEPXHOCTH.

Omnpenenenne pabOTBl CHUJIBI  YOPYTOCTH IpH NOABEME TIpy3a C
UCIIOJIb30BaHUEM HETOABUKHOTO U TIOJBUKHOTO OJIOKOB.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe aBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJIeOaHUM: EpHO/,
4acToTa, aMIUIMTyAa. ['apMoHMueckue KoseOaHus. 3aTyxarouiue KoJeOaHus.
BrinyxeHnbie kosiebanus. PezoHaHc.

MaremaTnyeckuil U IpYKUHHBIM MasTHUKU. lIpeBpamienue sHeprum mnpu
K0J1€0aTEIbHOM JIBHKEHUU.

Mexanuueckue BonHbl. [IpomonbHble M momnepedHsle BOiHBL. CBOMCTBA
MEXaHUYECKUX BOJIH: UHTeppepeHuus U nudpakuus. [[MHa BOIHBI U CKOPOCTh €€
pacrpocTpaHeHus. MexaHn4ecKre BOJIHBI B TBEPIOM TeJle, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpanenne um orpaxkeHue 3ByKa. | poMKOCTb 3ByKa W BBICOTA
ToHa. Pe3onanc B akyctuke. MHPpa3Byk u ynbTpasByk. Hcmonb3oBaHue
YJIBTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Jemoncmpayuu.

HabGmionenne koneGanuii Ten moa JCHCTBHEM CHIIBI TSXKECTH M CHIIBI
YIPYTOCTH.

Habmroienue xosiebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

HabitoieHue BbIHYKIEHHBIX KOJIE0aHUI U pe30HAHCA.

PacnpocTpanenne npoaoabHbIX U TONEPEYHBIX BOJIH (HA MOJENHN).

Ha6monenne nnatepdeperny u AMPpakivuyi BOJIH Ha TOBEPXHOCTH BOJIBI.

Habmronenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHUI pE30HAHC.

Jlabopamopnsie padomul u onsimel.

Omnpenenenre 4acToThl ¥ MEpUO/Ia KoIeOaHH MaTEMaTHYECKOTO MasgTHUKA.

Omnpenenenre 4acToThl ¥ MEpUOJIa KOIeOaHH MPY>KUHHOTO MAsTHUKA.

HccnenoBanue 3aBUCUMOCTH Mepuojia KojeOaHui rpy3a Ha HUTU OT JJIMHBI
HUTHU.

HccnenoBaHue 3aBUCUMOCTH NIEPUO/A KOJIEOaHUM IPYKMHHOI'O MasiTHUKA OT
Maccsl rpy3a.

[TpoBepka HE3aBHCHUMOCTH Mepuoja KojeOaHuil Tpy3a, MOABEIICHHOTO K
JIEHTE, OT MAaccChl Ipysa.

OmnBbIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh NEpHoJa KoueOaHuil TPy KUHHOTO
MasiTHAKA OT MacChl Ipy3a U )KECTKOCTH NPYKUHBI.

H3mepenne yckopeHus CBOOOHOTO MaIeHHS.



Pasznen 10. DnekTpoMarHuTHoOeE 1oJie M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJH. Illkama sneKkTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
JIEKTPOMArHUTHBIX BOJIH JUIS COTOBOM CBsA3U. Pannonokanus. Kocmudeckas cBs3b.

OnekTpoMarsuTHas npupoga csera. CKopocTh cBeTa. BoigHOBBIE CBOMCTBA
cBeTa: HHTep(epeHrs U AUPPAKIIHSL.

Hemoncmpayuu.

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH.

Nutepdepenius u qudpaxiys crera.

Jlabopamopusie padomul u onsimel.

N3ydyeHne CBONCTB 3JEKTPOMAarHUTHBIX BOJH C IMOMOIIBI0 MOOMIBHOTO
TenedoHa.

ITpoBeneHre ONBITOB IO HAOIIOIEHUIO HHTEP(EPEHIINH U JUPPAKIH CBETA.

Pa3nea 11. CBeToBbI€E ABJI€HHUS.

JlydeBass Mogzenp cBeTa M TreomMerpuyeckas onrtuka. Mcrounukm csera.
[TpssimonuHeitHoe pacnpocTpaHeHue cBera. 3atMenust ConHua u JIynsl. OTpakeHue
ceera. Ilmockoe 3epkano. 3akoH oTpaxkeHus cBera. [locTpoeHHe M300pakeHUM,
c(OpPMUPOBAHHBIX 3€PKAJIOM.

IIpenomnenue ceera. 3akoH npesiomieHus cBera. [lonHoe oTpakeHue cBera.
Hcnonb30BaHuE MOTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBA3b.

Jlunza, xom nywyer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
U300paxeHnii, CcOOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHuYeckas cucTeMa
¢oroanmnapara, MUKpPOCKONAa M Tejeckona. [Ja3, Kak ONTHYECKas CHUCTEMA.
bim30pyKOCTh M AaNBHO30PKOCTb.

Paznoxxenne Oemoro cBera B cmekTp. Omnbitel Hptotona. Crioxenue
CIIEKTPaJIbHBIX LIBETOB. Jlucnepcusi cBeTa.

Jemoncmpayuu.

[IpssMOMHEHOE pacIIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHUl B TUIOCKOM 3€pKaie.

[Ipenomienue cBera.

OnTuyeckuii CBETOBOJ,.

Xona myyeil B cobuparoiiei InH3e.

XO0J 1y4Yer B pacCEeUBAOLIEH JIMH3E.

[Tosryuenue n300paxeHUH ¢ TOMOIIBIO JIUH3.

[Tpunuun aeiictBus GporoanmnapaTa, MUKPOCKOINA U TEJIECKOIIA.

Monens riasa.

Pasnoxenue 0eoro cBera B CIEKTP.



[Tomryuenue 6emoro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBaHue 3aBUCMMOCTH yTJla OTPaXEHHsS CBETOBOrO Jyda OT yrja
NaJICHHUS.

N3yyenue CBONUCTB N300pakeHUS B IJIOCKOM 3€pKalie.

HccnenoBanue 3aBUCMMOCTH yriia MPEJIOMIIEHUS OT yIJIa MaJIeHUs] CBETOBOTO
Jy4a Ha TPaHULIE «BO3TYyX—CTEKIIOM.

[TonyueHnne n300pakeHUMN ¢ TOMOIILIO COOMPAIOIIIEH JIMH3HI.

Onpenenenne (QOKYCHOrO pPACCTOSIHUS M ONTHUYECKON CHiIbl coOuparouieit
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CHEKTP.

OnbITHI 1O BOCHPUATHIO IIBETa MPEAMETOB MPH HMX HAOIIOIEHUU dYepes
[[BETOBbIE (DUIILTPHI.

Pa3znen 12. KBanToBble AIBJI€HHUS.

OmnbiTel Pezepdpopaa u mianerapHas mojenb aroma. Mogens aroma bopa.
Hcnyckanue u nornoumenre ceera atToMoM. KBaHThI. JIMHENYaThIe CIEKTPHI.

PagnoaktuBHOCTh. Anb(da-, 6eTa- u ramma-uznydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmopens artomHoro sapa. HW3ortonsl. PaanoakTrBHBIE
npeBpaieHus. [lepuon nmonmypacnana atoMHbIX siaep. JeiicTBue paguoakTHUBHBIX
U3JTy4YEeHHUI HA )KUBBIE OPraHU3MBbl. 3aIUTa OT PAAUOAKTUBHOIO U3TyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsIOBOIO M MAacCOBOTO YHCEIN.
DOHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenus snaep. Mcrounuku sHeprum ConHuoa u 3BE3A. SaepHast dHepreTuka.
DKOJIOTMYECKHE NPOOJIeMbl SIAEPHON SHEPTETUKH.

Hemoncmpayuu.

CrHeKTpbl U3ITy4YEHHSI U MTOTJIOLIEHUS.

CnexTpsl pa3auvHbIX ra3oB.

CnekTp Bogopo/a.

Habmronenue tpekoB B kamepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3TyUYEHHI.

Peructpanus usinydeHus NpupoaHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie padomul u onsimel.

HabGnrogenue CryionHbIX U JIMHEWYAThIX CIEKTPOB U3TyUCHUS.

HccnenoBaHue TPEKOB: U3MEPEHHE 3HEPIUU YACTHUIIbI 10 TOPMO3HOMY ITyTH
(mo dhoTtorpadusam).

N3mepenne paanoakTUBHOTO (hOHa.

IHoBTOpPHUTEIHLHO-00001IAOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IAIOIMIKKA MOYJb MIPEAHA3HAYEH JJI CUCTeMaTH3alun
¥ 00001IeHNS TPEIMETHOTO COACP KAHMS U OTIbITA eI TEIbHOCTH, TPUOOPETEHHOTO



IpH HM3yYEeHUH BCEro Kypca (U3HMKU YIIIyOJIEHHOTO YpOBHS, a TakkKe I
MOJITOTOBKHA K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B mpomecce wu3ydeHHs [TAHHOTO MOIYJS pPEATU3yIOTCS W IMONTYyYaroT
JanpHElIee pa3BUTUE YYeOHbIC JCHUCTBHUS, OOECHCUMBAIOIINE JOCTHKCHHUE
NPEIMETHBIX M METAalpPEJMETHBIX pe3ysbTaTOB oOydeHHs, (HopMupoBaHUE
€CTECTBCHHO-HAYYHON I'PaMOTHOCTH: OOBSCHEHUE U ONHMCAHUE SBJICHUI HAa OCHOBE
NPUMEHCHUS (U3WYECKUX 3HAHHMA, MCCIEAOBATEIbCKUE NEHCTBUS (BBIABHKCHHC
TUIIOTE3, TOCTAHOBKA LM W TUIAHUPOBAHHE HMCCIICJOBAHMS, aHAJIM3 JAHHBIX H
MOJIYYCHUE BBIBOJIOB).

[MpennouturenbHOi  (HOPMOI  OCBOCHHMS MOJIYJIS SIBJISCTCS TMPAKTHKYM,
porpaMmMa KOTOPOTO BKITFOUAET:

pellleHre 3ajadv, OTHOCSIIMXCS K Pa3IMYHBIM pasjeliaM W TeMaM Kypca
(GU3UKH, B TOM YHUCIIE 3a/1a4, MHTCTPUPYIOLINX COJCPKAHUE PA3HBIX Pa3/IeNioB;

BBIMOJIHEHHUE JIAOOPATOPHBIX PadOT M OMBITOB (BKIIHOYAsk paOOThI M OIBITHI U3
NepeyHell K paszieliaM Kypca) B YCIOBUSAX CaMOCTOSITEILHOTO TUIAHWPOBAHUS
IIPOBEJICHUS UCCIICIOBaHMS, BEIOOpA M1 000CHOBAHHS METOJIa N3MEPEHUS BEIIUYHH,
COOPKH SKCTIEPUMEHTAIBHON YCTAHOBKY;

BBIMOJIHEHUE MPOOJIEMHBIX 3a/IaHUI IPAKTHKO-OPUCHTUPOBAHHOTO XapaKTepa
(3amaHusl MO E€CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH), B TOM YHCJC 3aJaHUU C
MEXKIPEIMETHBIM COJIEPIKaHUEM;

paboTy HaJ rPYIIIOBBIMH WM HHIUBUYaTbHBIMH ITPOSKTAMHU, CBSI3aHHBIMU C
coJiepKaHueM Kypca (QpHU3HUKH.

M3yueHne MOBTOPUTEIBHO-0000IIAOIIET0 MOIYJS MOMKET 3aKaHYMBATHCS
NPOBEJICHUEM JIUArHOCTHYECKON paboThl 3a Kypc (QU3MKH YIIyOJIEHHOTO YpOBHS,
BKITIOYAIOIIEH 3aJaHusl Pa3HOTO YPOBHSI CIIOKHOCTH. Pe3ylIbTaThl BBIMOJTHCHHUS
JUArHOCTHYECKON pabOThI MOTYT ITOKa3bIBaTh CTEIIEHbh TOTOBHOCTH O0YYaOITUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (u3MKe, a TaKxke
CBUJICTEJILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBEI OCBOEHU A ITPOI'PAMMEBI T10 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3yuyenue Gu3MKM Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HANpPaBIECHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pe3ynbprare nzyuenus Gu3MKU Ha yYpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs
y oOyuatomierocs OyayT cpopMuUpoBaHbl CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

® )nampuomuueckozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
buznyecKoil HayKu;

LEHHOCTHOE OTHOUIEHHUE K TOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3HUKOB,

@ 2)zparicoarnckozo u Oyxo6Hno-Hpagcmeenno2o 60CRUMaHUA:

TOTOBHOCTh K aKTUBHOMY y4YaCTHIO B 00CYKJIEHUU OOILIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C TMPAKTHUYECKUM TNPUMEHEHHEM JOCTHKEHUN
buzukwy;

OCO3HAHHE BaXHOCTH MOPAJIBbHO-ITUYECKUX MPUHLUIOB B JIESITEILHOCTH
Y4EHOTO;

® 3)scmemuueckozo 6ocnumanus:
BOCIIPUATHE ACTETHUUYECKUX KadeCTB (HU3MYECKOW HAyKu: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

@ 4)uennocmu nayunozo nosnanus:

OCO3HaHHE IIEHHOCTH (U3NYECKOM HAyKh KaK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHpPA, OCHOBBI PA3BUTUA TEXHOJOTMH, BAKHEUIIEH COCTABIISAIOLIEH
KYJbTYpBHI;

OpUEHTallMsl B JICATEIIbBHOCTA HA COBPEMEHHYKD CHUCTEMY Hay4HBIX
IpeICTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIbI;

pa3BUTHE HAy4YHOW JIIOOO3HATENBHOCTH, MHTEpEca K HCCIIEIOBATEIbCKOM
NEeSATEIbHOCTH;

@ 5)popmuposanus Kyavmyper 300poebs u IMOUUOHANILHOZ0 OAZONOTYUUA:

OCO3HAHHWE IIEHHOCTH 0Oe30macHoro obpa3a KH3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXKHOCTH TPaBUI OE30MAaCHOTO TIOBEACHUS Ha
TpPaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUYECKHUM U TEIUIOBBIM OOOpYIOBaHHUEM B
JIOMAIITHUX YCIIOBUSX;



c(hOpMHUPOBAHHOCTH HAaBbIKA PEIICKCUH, TPU3HAHUE CBOETO MPaBa Ha OLIHOKY
¥ TaKOTO K€ MpaBa y Apyroro 4eloBeKa;

® 6)mpyoosozo eocnumanu:

aKTUBHOE YYacTH€ B pEIICHHH MPAKTUYECKUX 3ajad (B paMKax CEMbH,
00pa3oBaTenbHON OpraHu3aliy, TOPoJia, Kpasi) TEeXHOJOTHUYECKOW W COIHMATIbHON
HaIPaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIE U PU3NYECKUX 3HAHU;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBSI3aHHBIX ¢ (PU3UKOM;

® 7)rkonozuueckozo éocnumanu:

OpHMEHTAllMsS Ha TPUMEHEHHE (PU3UUECKUX 3HAHUW JJIs pelieHus 3ajaad B
00J1aCTH OKPYIKAFOIIEH Cpeibl, INTAHUPOBAHUS MOCTYITKOB M OIIEHKHA UX BO3MOYHBIX
IIOCJIEACTBUN IS OKPYKAIOIEH CPE.Ibl;

OCO3HaHME TJI00AIBHOTO XapakTepa KOJOTHYECKUX MPOoOIeM M MyTel X
pelieHus;

@ 8)adanmayuu K UIMEHAIOWUMCA YCTLOGUAM COUUATILHOIL U RPUPOOHOTL
cpeowl:

NOTPEOHOCTh BO B3aUMOJCUCTBHU TIPU BBITIOJHEHWW WCCIEAOBAHUN U
MIPOEKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPHITOCTD OTIBITY M 3HAHUSM JIPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4Y€pe3 IMPAKTUYECKYIO
NEATENIbHOCTD;

NOoTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWM, YMEHHH (POpMyIMpoBaTh
U7IeH, TIOHATHS, TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SIBJICHUSIX;

oco3HaHue MeUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JacTH
bu3uKy;

IUIAHUPOBAHME CBOETO PAa3BUTHUSI B MPUOOPETEHUU HOBBIX (PUINYECKHUX
3HAHMU;

CTpEMJIEHHE aHAIM3UPOBATH U BBISIBIATH B3aUMOCBSI3U MPUPObL, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUCCKUX 3HAHUM;

OIIEHKa CBOMX JEUCTBUM C YYETOM BIMSHHUS Ha OKPYKAIOLIYI Cpeny,
BO3MOYKHBIX IJI00aTbHBIX TOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynbTare ocBoeHUs MPOrpaMMbl 10 GU3UKE HA yPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOyuaromerocst OyayT cGOpMUPOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThI, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCATbHBIC yUeOHbIC ICHCTBHS,
KOMMYHUKATHBHBIC  yYHUBEpCAJbHBIC  Y4eOHbIE  JCHCTBUS, PETYJIATUBHBIC
yYHHUBEpCAJIbHbIE Y4eOHBIC ICUCTBUS.

Ilo3naBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1efiCTBUS



ba3oBble jornyeckue aeicTBus:

BBISIBIISITH U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKNA O0BEKTOB (SBIICHUN),
KJIACCU(PUIIUPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PacCMaTpUBAeMbIX (hakKTax,
JAaHHBIX W HAOJIFOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIE CBS3W TPU  W3YYEHUU (PU3HUECKHUX
SBJICHUM W TPOIIECCOB, JENAaTh BBIBOJABI C KCIOJB30BAHUEM JEAYKTHUBHBIX H
WHAYKTUBHBIX ~ YMO3AKJIIOYCHWH, BBIIBUTaTh THUINOTE3bl O  B3aMMOCBA3SX
(bU3NYIECKUX BEITUYHH;

CaMOCTOSITENIbHO BBIOMpATh CIOCOO pelieHus] yueOHOM (U3UYecKOo 3a1adyu
(cpaBHEHHE HECKOJBKHX BApUAHTOB pEIIEHUs, BHIOOp Hanbosee MOIXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BBIICICHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eMCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK HCCIIEI0BATENbCKII HHCTPYMEHT TIO3HAHWS,

IPOBOAUTH MO CAMOCTOSITENIbHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIH
bu3HYeCcKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIeT0OBaHNE (PU3NUECKOTO SIBJICHHUS,;

OLICHHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMAIHUIO, MOTYUCHHYIO
B XOJI€ MCCIICIOBAHUS MIIA DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POPMYyTUpPOBaTh OOOOIICHHUS W BBIBOJBI MO pe3yjbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMUS,

IPOrHO3UPOBATh BO3MOKHOE JalibHElIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB,
a TakKe BBIIBUTATh MPEIINOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh PA3IUYHbIE METOJbI, MHCTPYMEHTHI W 3alpPOChl MPHU TOUCKE U
otrOope nH(pOpPMaLIMU WIH JAHHBIX C YIETOM MPEAOKEHHON yueOHOM PU3ndecKoi
3a/1a4u;

aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPNPETUPOBATH WHPOPMAIUIO
pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUSI,;

OIICHUBATh HAAEKHOCT, HMHPOPMAIMKM TIO KPUTEPHUSAM, TNPEITI0KECHHBIM
YUUTENEM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITEILHO ~ BBIOMpATh  ONTUMaJlbHYIO  (HOpPMY  TPEICTABICHUS
uHPOpMAIIMM W WJUTFOCTPUPOBATH pellaeMble 3aladll HECIOKHBIMU CXEMaMH,
auarpaMmmaMH, HHOM rpauKoi U uX KOMOMHAIUSIMH.

KoMMyHHKATHBHBIE YHHBepPCAJbHbIE YUeOHbIE NelCTBHA:

B X0/ 00CYKJICHHs y4eOHOT'0 MaTepuasa, pe3yJIbTaToB Ja00paTOPHBIX paboT
¥ TIPOEKTOB 33/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAaeMOI TeMbl M BHICKA3hIBAThH
U7IeW, HAICJICHHBIE HAa PEIICHUE 33/Jaud W TOIepKaHue OJaroKeIaTeTbHOCTH
00IIIEHHS,



COTIOCTABIIATh CBOM CYXKJICHHS C CYXXJIEHUSMH JIPYTUX YYACTHUKOB JUAJIOTa,
0OHapyKUBaTh PA3TMUNEC U CXOJICTBO TO3UITUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUChMEHHBIX TEKCTaX;

nyOJUYHO TPEACTABIATh PE3YJIbTAThl BBITOJHEHHOTO (DH3UYECKOTO OIbITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHUMATh ¥ HMCTOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATBHON
paboTHI PU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MPUHUMATH 1€ COBMECTHOM JIEITEeIIbHOCTH, OPTaHU30BBIBATh JCHCTBHUS IO
e€ JOCTWIKEHHUIO: paclpenesaTh pPOJu, OO0CYXJaTh MPOIECCHl W PE3yJIbTaThl
COBMECTHOM palboThl, 0000111aTh MHEHHSI HECKOJILKUX JIFOICH;

BBITIOJIHATh CBOIO YacTh pPabOTHI, MOCTUTas Ka4eCTBEHHOTO pe3ysbTara IIo
CBOEMY HAIPaBICHUI0O W KOOPAWHUPYS CBOU JEUCTBUS C JPYTUMH YICHAMHU
KOMAaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO0 BKJaja B OOIMIMK MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENTEHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUS.

PeryJsiTUBHBIE YHUBEpPCAJIbHbIE YUeOHbIE AeiicTBUSA
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKM3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOMUX NSt
periennsi GU3NIECKUX 3HAHWM;

OPHUEHTHPOBATHCS B PA3NMYHBIX  MOAXOAAX  NPHUHATHA  pEHICHHUH
(MHIUBUIYaTbHOE, IPUHATHE PEIICHUS B TPYIINEe, MPUHATHE PEIICHUHN TPYIIION);

CaMOCTOSITENIbHO COCTaBIISITh alNTOPUTM pelieHHs (HU3MUECKON 3anadu WIH
IJIaH HWCCIENOBAaHUS C YYETOM HWMEIOIHUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATH MIPeIaracMbie BAPUAHTHI PEIICHUH;

Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHNUE.

CaMOKOHTPOJIb, IMOIIHOHAIHHBIH HHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIlMU U TIpeajiaraTh iaH €€ N3MEHEHUS;

OOBSACHITH  NPUYUHBI  JOCTWKEHUS  (HEAOCTHKEHUS)  pe3yIbTaToOB
NeSATeTLHOCTH, JaBaTh OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCHTH KOPPEKTHBBI B JIEATEIHHOCTh (B TOM YHCIE B XOJ BBIMOJTHECHUS
(U3NYECKOTO HCCICNOBAHUS WU TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIICHHBIX OMMOOK, BOSHUKIITUX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBHSIM.

CTaBUTH ce0s HA MECTO APYroro YeJoBeKa B XOJE CIOpa WM JTUCKYCCHH Ha
HAy4YHYIO TeMY, IOHUMaTh MOTUBBI, HAMEPEHHS U JIOTHKY JPYTOro.

npHU3HaBaTh CBOE MPABO HA OMIMOKY MPH PEIICHUH (PU3NISCKUX 3a]ad W B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE e TIPABO JPYIrOro.

IMPEAMETHBIE PE3YJIBbTATDBI



K xoniy o0y4eHus ¢ 7 kaacce npeaMeTHbIE pe3yabTaThl HA YIIIyOJIEHHOM YPOBHE
JIOJDKHBI OTpakaTh COOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUMN:

WCIIOJIB30BaTh MOHATHS: (PU3MUECKUE M XUMUYECKHUE SBJICHUS, HaOII0ACHUE,
HKCIIEPUMEHT, MOJIENb, TUTIOTE3a, € IMHUIIBI (PU3NIECKUX BEIMYUH, ATOM, MOJICKYJIA,
arperaTHple  COCTOSIHHMSI ~ BemiecTBa  (TBEpIOE, KUAKOE, Tra3000pa3Hoe),
MEXaHMYECKOE JBIKEHUE (paBHOMEPHOE, HEpPaBHOMEpPHOE, MPSIMOJIMHENHOE),
TpaeKTOpHUsi, paBHOJACHCTBYIOMmAs cuji, Aedopmaius (yrnpyras, IulacTUdeckas),
HEBECOMOCTh, COOOIIAIOIIUECS COCY/IbI;

yYBEpPEHHO pasnudarh sBieHus (auddysus, TEMIOBOE IBUKEHUE YaCTHUIL
BEILIECTBA, PABHOMEPHOE [IBUKEHUE, HEPABHOMEPHOE JBUXKEHUE, HWHEpLUs,
B3aMMOJICHCTBUE TEJI, pAaBHOBECHE TBEPJIBIX TEJ C 3aKPEINIEHHONW OCBhIO BpaIllCHMUS,
nepejaya JaBJICHHS TBEPJIBIMU TENaMH, YXKUJIKOCTSIMH M Ta3aMmH, atMoc(epHoe
JIaBJICHHE; TUIaBaHUE TEJI, TPEBPAILCHHUS] MEXaHUYECKOW SHEPTUH) MO OMUCAHUIO UX
XapaKTepHbIX CBOWCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
duznyecKoe siBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3HMUECKUX SBIICHUN B OKPY>KAIOIIEM
Mupe (B TOM 4yucje (u3nuecKue SIBJICHUS B MPUPOJAC: MPUMEPHI JIBIKCHHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KMBOW M HEKUBOW NMPUPOJIC, TEUCTBUE CUJ TAKECTH,
TpPEHUsI, YIPYTOCTA B MIPUPOJIE U TEXHUKE, BIMSIHUE aTMOC(HEPHOTO JaBJICHUS Ha
YKWBOM OpraHu3M, IIaBaHUE PbIO, phIYaru B TeJI€ YeJI0OBEKa), PU 3TOM IEPEBOIUTH
MPaKTHYECKYIO 3a/1a4y B yUeOHYI0, BBIJICNIATH CYIIIECTBEHHbIE CBOMCTBA (ITPHU3HAKH )
(bU3UYECKUX SBICHUM;

OTHCHIBAaTh M3YyYCHHBIC CBOWCTBA TEI W (PU3WUYECKUE SIBJICHUS, WUCIIOIB3YS
bu3ndecKue BeMMIuHbI (Macca, 00bEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITYTh, CPEAHSIS
CKOpPOCTb, CHJIa YIIPYTOCTH, CHJIa TSDKECTHU, BEC TeJjla, CWia TPEHHS, JaBJICHUE
TBEPJIOTO TeJa, TABJICHUE CTOJ0A )KUIKOCTH, BBITAIKUBAIOIIAS CHJIA, MEXaHUYECKasI
paboTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHWJIbI, KO3(POHUIIMEHT TOJIE3HOTO
JEUCTBUSI MEXAHU3MOB, KHHETUUYECKAs U MOTEHIMAIbHAS SHEPTHs ), IPU OMUCAHUU
MPaBUIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYWH, WX
0003HaYeHUs W €AUHUIBI (QU3WYECKUX BEJIWYUH, HaXOAUTh (POpPMyIbI,
CBSI3BIBAIONIME JAHHYIO (DU3UUECKYIO BEJIMYMHY C IPYTMMU BEJIMYMHAMH, CTPOUTH
rpauKu U3y4EHHBIX 3aBUCUMOCTEN (PM3HUECKUX BEINYHWH;

XapaKTEPU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBICHUS U MPOIECCHI, HCTIONB3YS
MpaBUJIa CIOKEHUS CHIT (BJIOJIB OJTHOM MpsiMOit), 3akoH ['yka, 3akoH Ilackas, 3akoH
ApxuMena, IpaBUIO paBHOBeCHs phluara (0J10Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpaHEHUsS MEXaHWYeCKOW »HHEpPruM, NpH HTOM JaBaTh CJIOBECHYIO
(bOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MATEMATUYECKOE BHIPAKCHHE,

CTPOUTH TPOCThIC (U3UUECKUE MOJCIH PEATbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUHM, BBIJEIATH IPU OTOM CYIIECTBEHHBIE M BTOPOCTEICHHBIE CBONCTBA



00BEKTOB, MPOIIECCOB, SBJICHUIN, MPUMEHATH (PU3NUECKUE MOJACTH AJI1 OObICHEHUS
(bu3nYECKUX MPOLIECCOB U peIIeHUs yUeOHBIX 3a7a4;

OOBACHATH (PU3UYECKUE SIBICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CHUTyalluil IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIEC 3a/auyd, B TOM 4YHUCJIE TPEeOyIOUIMe YHMCIEHHOTO OLIEHUBAHUSA
XapaKTepHBIX 3HaYEHUH (U3NYECKUX BEIMYUH, IPU 3TOM BbIOMpaTh a/IeKBATHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUYMHHO-CIICCTBEHHBIEC CBSI3U M BBICTPAUBATh
JOTMYECKYI0 LIEMOYKYy pacCyXJIEHUH C ONOpOM Ha M3yYEHHbIE CBOWCTBA
(u3nyecKuXx sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

pemary pacuéTHble 3aAauu (B 2—3 JIEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢u3nky, BeIOMpas afeKBaTHYIO (PU3UUECKYIO MOJIETb, C UCTIOIb30BAaHUEM 3aKOHOB
U popMyJI, CBA3BIBAIOUINX (DU3MUECKHUE BEJIHMUMHBI, 3aIUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pPELICHUE 3a4a4H, BBISBIIATh HEJOCTAIOIIME UM U30BITOUHBIE TAHHBIE,
000OCHOBBIBAaTh BBIOOP METOJAa pEUICHMs 3aJadyd, HCIOJIb30BaTh CIIPaBOYHBIC
JaHHbIE, MPOBOAMTH MAaTEMAaTUYECKUE MPeoOpa3oBaHUsA M PACUYETHI, OLICHUBATH
PEATMCTUYHOCTh MOJyYEHHOTO 3HAa4YeHHs! (PU3MUECKON BETUYMHBI U OMPEIENATH
pa3MepHOCTh GU3NYECKON BETMUHHBI, TOTYYCHHON MPU PEIICHUH 3a0a4u;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYXKHO PELIUTH ITPU MOMOIIH (PU3HUUECKUX
METOJ0B, W MpeAjiaraTb OPUEHTHUPOBOUHBIM CHOCOO pElIeHUs, B OMNHMCAHUU
UCCIIEIOBAaHMUSI  PACIIO3HAaBaTh MPOBEpsieMOe  MPEANoJoXKeHHe  (TUIOTe3y),
UHTEPIIPETUPOBATH MOJTYUCHHBIN pe3yNbTaT;

IPOBOAUTD OMBITHI 110 HAOIIOACHUIO (PU3NUECKUX SBJICHUN WM (PU3NYECKUX
cBOMCTB Ten (qud¢ys3us, TEIVIOBOE pACIIMPEHHE Ta30B, SIBJICHUE WHEPLUH,
U3MEHEHUE CKOPOCTH IIPH B3aUMOJECHCTBUM TEJ, ITepeiada JaBICHUs KUAKOCTHIO U
ra3oM, MPOSIBJICHHE JACUCTBUA aTMOC(HEpPHOro [aBleHUs, ACHCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYJIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3yJsibTaTax HaOJIIOIEHUH, CAMOCTOSITENIBHO COOMPATh YCTAHOBKY U3 U30BITOUHOTO
Habopa o0opy0BaHus U (HOPMYJIUPOBAThH BHIBOJIHI,

OPOBOAUTH TMpPSMbIE M KOCBEHHbIE W3MEPEHUs (PU3UYECKUX BEIUYHH
(paccTosiHUE, TPOMEXYTOK BpEMEHH, Macca Tesa, 00bEM Telna, CHila, TEMIEpaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Teja, CHJa TPEHHs CKOJIBKEHUS, IaBJICHHE
BO3/yXa, BHITAJIKMBAIOIIAsI CUJIA, IEUCTBYIOIIAS HA IOIPYKEHHOE B KHUJIKOCTh TEJIO,
KOA((QUIMEHT TOJE3HOTO JEHCTBUS MPOCTBIX MEXAHU3MOB) C HCIIOJIb30BAHHUEM
aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP METOAa U3MEpPEHUS,
¢ukcupoBaTh MOKa3aHUs MPUOOPOB, HAXOUTH 3HAUCHHUE U3MEPSEMON BEIUYUHBI C
HNOMOUIbIO YCPEAHEHUS PE3YJIbTaTOB CEPUN U3MEPEHUI U OLIEHUBATh NOTPELIHOCTD
W3MEPEHUM;

IPOBOANUTH HECIIOKHBIE SKCIEPUMEHTAIbHBIE HCCIEIOBAHUS 3aBUCHMOCTEN
¢u3nyecKux BENUYHH (3aBHCUMOCTH IMyTH PaBHOMEPHO IBMXKYIIETOCS Tela OT



BPEMEHH [JBIKEHHUS TeNa, CUJIbl TPEHUS CKOJBKEHHUA OT CHUJIbl HOPMAaJbHOTO
JaBJICHUS, KaueCTBa 00OpaOOTKHU MOBEPXHOCTEH TEI U HE3aBUCUMOCTH CHJIBI TPEHUS
OT TUIOLIAJX COTNPUKOCHOBEHMS TEJ, CHJIBI YIPYTOCTU OT YIJIMHEHHS MPY>KUHBI,
BBITAJIKUBAIOIIECH CHUJIBI OT 00bEMa MOTPYKEHHOW YacTH Telna M OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCUMOCTU OT IUIOTHOCTH Tejda, OT TJIyOMHBI, Ha KOTOPYIO
HOTPYKEHO TEJO, YCIOBUH TUIABaHMsI T€JI, YCIIOBUN paBHOBECHS pblyara u OJOKOB):
COBMECTHO C yuuTeneMm (OopMynupoBaTh 3aJady U TUIOTE3Y HCCIEIOBAHUA,
CaMOCTOSITEJIbHO ~ IIJIJAHUPOBAaTh  HMCCIEAOBAaHHE, CaMOCTOATENBHO  cOOMpaTh
IKCIIEPUMEHTAIbHYIO0 YCTAHOBKY C HCIIOJIb30BAaHHEM WHCTPYKIMHU, MPEACTABIATH
NOJyYeHHbIE 3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BHUAEC TaOMUI] U TpaduKOB,
OLICHHUBAThH MOTPEIIHOCTH, JEJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIIECOBAHMUS;

coOirofaTh TMpaBWiIa TEXHUKH O€30MacHOro TpyAa mpu  padbore ¢
Ja00paTOPHBIM 000PYI0BAaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbI, 0apOMETp, pbluar, MoABH>KHBIN
Y HETIOJBM)KHBIN OJIOK, HAKIIOHHAS TNTOCKOCTD;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKHX ITPOLIECCOB C OMOPON HA X OMHMCAHUS (B TOM YHCIIE:
NOJIIMITHUKY, YCTPOWCTBO BOJONPOBOJA, THUAPABIMYECKUN Tmpecc, CH]OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), HCHOIb3ys 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUH U HEOOXOAUMbIE (U3UYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMbl U CXEMAaTHYHBIE PUCYHKH HM3YYEHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTENILHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IPH
pelieHnu Yy4eOHO-PaKTUYECKUX 3a/1a4;

IPUBOIUTH MPUMEPHI (HAXOAUTh WH()OPMALIUIO O IPUMEPAX) MPAKTUIECKOTO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHUM B MOBCEAHEBHOW >KU3HU AJSl OOECIEeUeHUS
0e30macHOCTH Tpu OoOpalieHuu ¢ MpuOOpaMu U TEXHUYECKHUMH YCTPOHCTBAMHU,
COXpaHEHUS 370POBbSI U COONIONCHHS HOPM SKOJOTMUYECKOTO TOBEACHHUS B
OKPYXaroUen Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHPOpPMAIH (PU3NYECKOTO COAEPKAHUS B
HutepHere, camMocTOATENbHO (GOPMYIHPYS TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIIMXCS 3HAHUH M MyTEM CpaBHEHUS DPAa3IMYHbIX HCTOYHHMKOB BBIIEIATH
uHpOpMaIMIO, KOTOpas SBISIETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;

UCTOJIb30BaTh TPHU BBINOJHEHUN YYEOHBIX 3a/JaHUIl HAy4YHO-IOIMYJSPHYIO
auTeparypy (pusnueckoro copepikaHus, CIpaBOYHbIE MaTepUaNbl, PECYPChl CETH
WutepHer, BiageTh NpuUEMaMu KOHCIIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUA
uH(OpPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;



Co3/aBaThb COOCTBEHHBbIE KpaTKHE MHCbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE 2—3 HMCTOYHHUKOB MH(poOpManmu (PU3NUECKOro COAEpKaHUS, B TOM YHUCIE
nyOJIMYHO JAeNaTh KpaTKUe COOOILIECHUS O pe3yjbTaTax MPOEKTOB WM Y4eOHBIX
UCCIICIOBAaHUM, TP STOM TPAMOTHO HCIIOJIb30BaTh H3YYEHHBIH MOHSATHHHBINA
anmapar Kypca GU3UKH, COPOBOXKAATH BHICTYIUICHNE MPe3eHTaIUEeH;

OpU BBIIOJHEHUH YYEOHBIX IPOEKTOB W UCCIECIOBAaHUM pacHpenessaTh
00s13aHHOCTH B TPYIINE B COOTBETCTBUU C TIOCTABICHHBIMU 3aJladaMH, CIEIUTH 3a
BBINOJIHEHUEM IUJIaHa JIEHCTBHM, aJeKBATHO OIIEHHWBAaTh COOCTBEHHBIM BKJIaJ B
NeSITEeIbHOCTh  TPYNINbI, BBICTPaWBaTh KOMMYHHMKATHBHOE B3aUMOJCHCTBUE,
YUUTBIBasE MHEHHUE OKPY>KAIOIIHX.

K koHily oOyuenus ¢ 8 knacce npeIMeTHbIE PE3yJIbTAThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUIA:

UCITIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE JBHUKEHUE
aTOMOB M MOJIEKYJ, arperatHble COCTOSIHHMSI BELIECTBA, KPUCTAJUIMYECKUE U
amop(HbIe Tena, HACHIIIEHHBI M HEHACHINIEHHBIM Mmap, CHOCOObI W3MEHEHUs
BHYTPEHHEW SHEpPruM, »JJEMEHTAPHBIA DJJIEKTPUYECKUN 3apsij, IPOBOAHUKH,
MOJIYTIPOBOJHUKH, TUAJIEKTPUKH, UCTOYHUKH MTOCTOSSHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE TIOJIS, ONTHUYECKass CHUCTeMa) U CHUMBOJMYECKHHA S3bIK (U3UKH TpU
pelleHnr YYeOHbIX U MPAKTHUECKHX 3a71a4;

YBEPEHHO pa3jinyaTh SBJIICHUS (TEIUIOBOE pacliMpeHue (CkaTue), TErIoBoe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHUE, KaNWJUISIPHBIC SIBJICHMUS,
UCTIapeHue, KOHAEHCAalus, IUIaBJICHUE, KPUCTAUIM3alusl, KHUIIEHHE, CIOCOObI
Terionepeaaun (TemIonpOBOAHOCTb, KOHBEKIIMS, U3yUYE€HUE), TEIJIOBBIE IMOTEPH,
NEKTpHU3aLUsl TeJ, B3aHUMOJEHUCTBHUE 3apsiiOB, NEHUCTBHS SJIEKTPUUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JEMCTBUE MATHUTHOTO TOJISI HA
IIPOBOJIHUK C TOKOM) 10 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SABIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOIIEM
mupe (B TOM 4Hclie (U3MUECKHe SBICHUS B NPUPOJE: TMOBEPXHOCTHHIE U
KaNWUISIPHBIC SIBJICHUS B NPUPOAE, KPUCTAIUIBI B Npupone, uznydeHue CouHIa,
3amMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHEs, CHera,
AIIEKTPUYECKHE SIBICHUS B aTtMocdepe, 3SIEKTPUYECTBO JKUBBIX OPIraHU3MOB,
MarHuTHOE MoJje 3eMiH, Apeid MOI0COB, POJIb MATHUTHOTO TOJS [ JKU3HHU Ha
3emiie, TOJIIPHOE CHUSIHUE), TPU 3TOM MEPEBOJUTH NPAKTUYECKYIO 3aJadyy B
y4eOHYI0, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHUI;

OMKCHIBaTh M3YyUYECHHbIE CBONCTBA T€A M (PU3WYECKUE SBJICHUS, HUCIIONB3YS
buznyecKkre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPTHs], KOJMYECTBO TETIOTHI,
paboTa rasa, yaenbHas TEIUIOEMKOCTh BEIECTBA, YJENbHAs TEIUIOTa MJIABJICHUS,
yAelbHas TeIJIoTa MapooOpa30BaHus, yHAeJbHas TEIIoTa CropaHus TOIUINBA,



KOA(POUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOM MAallMHbBI, OTHOCHUTENIbHAs
BJI&KHOCTb  BO31yXd, DJJIEKTPUYECKHM 3apsl, CHJIA TOKa, JJIEKTPUYECKOE
HaIpsDKEHUE, CONMpOTHBJIEHUE NpoBOoAHMKA, DJ[C B Lenu MHOCTOSHHOIO TOKa,
AIIEKTPUYECKOE YJIEIbHOE COINPOTUBIEHUE BEIIECTBA, paboTa M MOIIHOCTH
AJIEKTPUYECKOTO TOKA), IPU OMMCAHUU MTPABUWIBHO TPAKTOBATH (PU3MUECKUM CMBICII
UCIIONIb3YEMbIX BEJIMYMH, MX O0O3HAUEHUS M €AMHULBI (PU3MUYECKUX BEIUYHH,
HaXOAUTh (HOPMYJIbI, CBS3BIBAIOIINE JAAHHYIO (PU3UYECKYIO BEITUUYHHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SABJICHUS U ITPOLIECCHI, UCIIONIb3YS
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEILECTBA,
ypaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPaHEHMsI 3JIEKTPUUYECKOT0 3apsiia, 3aKOH
KynoHa, npuHIMI CyNepHo3UIMH AIEKTPUUECKUX MoJIeH, 3akoH OMma JJ1s yyacTka
nenu, npasuia Kupxroda, 3akon Oma nns nonHoi uenu, 3akoH Jxoynsa-Jlenua,
3aKOH COXPAHEHUsl HHEPruM, MPU STOM pa3IuyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U €r0 MaTEMAaTHUYECKOE BBIPAKECHUE;

CTPOUTH MPOCThIe (PU3UUECKHE MOJEIH peajbHBbIX OOBEKTOB, MPOIECCOB U
SIBJICHUW, BBIIEIATH IIPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIEHHBIE CBOWCTBA
00BEKTOB, MPOLIECCOB, SBJIECHUN, IPUMEHATh (PU3UUECKUE MOJAEIH I OObSICHEHUS
(u3nYECKUX MPOLIECCOB U pELIeHUs y4eOHBIX 3a1a4;

OOBACHATH (PM3UYECKUE SBICHUS, MPOIIECCH] M CBOWCTBA TEJN, B TOM UUCJE U B
KOHTEKCTE CUTyaluld IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarhb
KaueCTBEHHbIE 3a/auyd, B TOM 4YHUCJIE TPEOyIOUIMEe YHMCIECHHOTO OLIEHUBAHUS
XapaKTEepPHbIX 3HAYEHUH (PU3NYECKUX BEJIWYHUH, MPU STOM BBIOUPATH aI€KBATHYIO
(U3NYECKYI0 MOJEIIb, BBIABIISATH NPUUMHHO-CIICCTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYI0 ILEMOYKY pACCYKIECHUMM C ONOpOM Ha M3Yy4YEHHBIE CBOMCTBA
buznyecKkux sIBICHUHN, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pelIaTh pacu€THbIE 3aJadyu (C omopoil Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpasi aleKBaTHYIO (PU3HUECKYI0 MOJIENb, C
UCIIOJIb30BaHUEM 3aKOHOB M (OPMYJI, CBA3BIBAIOIIMX (PU3NUECKUE BEIMYUHBI,
3aIIMChIBATh KPATKOE YCJIOBHE M PAa3BEPHYTOE PEIICHUE 3a1a4d, BBISABIATH
HEJOCTAIONINE WM U30BITOUHbBIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOJA PEIICHUS
3a/1a4d, MCIOJb30BaTh CIPABOYHBIE [JAHHBIE, IPUMEHATH METOIbl AaHAIU3a
pa3MepHOCTEH, UCIOJIB30BaTh IpauuecKue METOJbl PEIICHUs 3a4ad, POBOJUTH
MaTeMaTHYeCKue MpeoOpa3oBaHUs U pacuéThl, OICHUBATh PEATHUCTUYHOCTD
MOJIyYEHHOTO 3HAYEHUS (PU3NYECKOW BEIMYMHBI M OMpPENesTh PpPa3MEpPHOCTH
(u3UYECKON BEIMYUHBI, IOJIYYEHHON IPU PEILIEHUY 3a]auH;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOYXKHO PELIUTH ITPU MOMOIIH (PU3HMUECKUX
METOJ0B, W TMpeAJiaraTb OPUEHTHUPOBOUHBIM CHOCOO pElIeHUs, B OMNHMCAHUU



WCCIIC/IOBAHMSI  PacloO3HABaTh  IPOBEPSIEMOE  MPENOJIOKeHne (THIOTEe3Y),
WUHTEPIPETUPOBATH OTYYCHHBIN PE3yIIbTaT;

POBOAUTD OTBITHI [0 HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB TeNl (KanmwUIApHBbIE SIBJICHHUS, 3aBUCHUMOCTH JIaBJICHUS BO3AyXa OT €ro
o0béMa M TemIepaTypbl, CKOPOCTH Tpolecca OCThbIBaHHs (HarpeBaHus) Ipu
U3JIy4YEHUHU OT I[BE€Ta H3IyYarolleil (Moriomarmnieil) moBEPXHOCTH, CKOPOCTh
UCTIAPEHHUS BOJBI OT TEMIIEPATypbl KHUIKOCTH M IUIOMAAH €€ TOBEPXHOCTH,
ANIEKTPHU3ALMS TNl U B3aUMOJCHCTBUE IIEKTPUUECKUX 3apsiioB, B3aUMOJIECHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3YyalIM3alllsd MarHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB,
JeMCTBUS MarHUTHOTO TIOJISI HA TIPOBOJAHMUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOICTBA AIIEKTPOABHUTrATEINS TOCTOSTHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSIEMOE
NpeArnoiokKeHne (TUIOTE3y) O  BO3MOXHBIX — pe3ysibTaTax  HaOJroJeHUi,
CaMOCTOSATEJIbHO COOMpPATh YCTaHOBKY M3 M30BITOYHOTO Habopa oOOpymoBaHUS,
OIMCBIBATH XOJ1 OTBITA U (POPMYITUPOBATH BHIBODI;

NPOBOJUTHh TMPSIMbIE W KOCBEHHbIE W3MEpPEHHS (PH3MUECKUX BEIUYNH
(TemmepaTtypa, OTHOCHTEIbHAs BIAQXHOCTh BO3yXa, CWJIa TOKa, HAaIPsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBICHHE IPOBOJHUKA, paboTa
MOIITHOCTh 3JIEKTPUYECKOTO TOKA) C HCIOJIb30BAHMEM aHAJIOTOBBIX W IH(POBBIX
npubOpoB, 0OOCHOBBIBaTH BHIOOP METONAa HM3MEpPEHHs, (PUKCHUPOBATh MOKA3aHMSA
nprOOPOB, HAXOAUTH 3HAYCHUE U3MEPSIEMOI BEIIMYHHBI C IIOMOIIBIO YCPEIHEHHUS
pe3yIbTaTOB CEPUH M3MEPEHUHN M OIICHUBATH MOTPEIIHOCTh U3MEPEHU;

IPOBOJUTH AKCIEPUMEHTAIBHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (U3NUECKUX
BEJIMYMH (3aBUCUMOCThH JIaBJICHHMSA BO3JyXa OT €ro oO0béMa M HArpeBaHUs WIH
OXJIaX/ICHUS, UCCIIEIOBAHNE SBJICHUS TEIJIO0OMEHa MPU CMELIMBAHUU XOJIOAHOMN U
ropsiaeii BOAbI, 3aBHCUMOCTb COIIPOTHBIICHUSI POBOIHUKA OT €T0 JUTUHBI, TUIOMIATH
TIONIEPEYHOTO CEYCHUS U yIIEIBHOTO COIPOTHBIICHUS BEIIECTBA IPOBOIHUKA, CHIIBI
TOKa, MPOTEKAIOIIEro 4Yepe3 NPOBOJHHMK, OT HANpPsDKEHHs Ha MPOBOJTHHKE,
UCCIIEIOBAaHKE TIOCIIEJOBATENILHOTO U MapajIeIbHOTO COSAMHEHUI IPOBOTHUKOB):
COBMECTHO C yuuTelneM (OpMyIupoBaTh 3agady W TUIOTE3y HCCIEIOBaHUS,
CaMOCTOSITEJIFHO  IJIAHMPOBAaTh  HMCCIEAOBAaHHWE, CaMOCTOSATEIBHO  cOOMpaTh
IKCTIEPUMEHTAIbHYIO YCTAaHOBKY C HCIIOJIb30BAaHHEM WHCTPYKIIHU, TPEACTABIISITH
NOJyYeHHbIE 3aBHCUMOCTH (PM3MYECKUX BEIMYMH B BHUAEC TaOMUI] U TpaduKoB,
OLIEHUBATh MOTPEIIHOCTH, JIEJIaTh BHIBOJBI [0 PE3yIbTaTaM MCCIEI0BAHMS;

coOnrofaTh mpaBwia 0Oe30MacHOro TpyAa Mpu pabore ¢ J1abopaTOPHBIM
obopymoBaHuEM;

XapaKTepu30BaTh MPUHLUIIBI AEHCTBUS U3yYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPONCTB U TEXHOJIOTUYECKHX MTPOLIECCOB C OMOPON HA MX OMHUCAHUS (B TOM YHCIIE:
cucTeMa OTOIUICHUS IOMOB, TUTPOMETP, NapoBasi TypOUHa, aMIIEpMETp, BOJIBTMETP,
CUETUMK  DJICKTPUYECKOH  DHEPTUH,  DJICKTPOOCBETHUTEIbHBIE  MPUOOPHI,



HarpeBaTeIbHbIE ANEKTPONPUOOPHI (IPUMEPHI), IPETOXPAHUTETHN U UX IPUMEHEHHE
B OBITY M TEXHUKE, MPUMEHEHHE IOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB,
AIIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), HCIOJb3ys 3HAHHUA O CBOKCTBAX
(u3nyYeCcKuX SIBICHUN, HEOOXOANMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCThIE TEXHUUYECKHE YCTPOUCTBA U N3MEPUTENIbHBIE TPUOOPHI
0 CXEMaM M CXEMaTH4YHbIM PHUCYHKAM (KUIKOCTHBIA TEPMOMETpP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JBUIaTelb BHYTPEHHEIO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBIATh CXEMbl JJIEKTPUUYECKHUX LENEeH C IOCIeNOBaTEeIbHBIM |
NapajuleJIbHBIM COEIMHEHUEM JJIEMEHTOB, pa3iuyas YCJIOBHblE O0O3HAYEHHUS
JIEMEHTOB JJIEKTPUUYECKUX LIETIEH, UCII0JIb30BaTh CXEMBbI U CXEMaTUYHbIC PUCYHKH
U3YYCHHBIX  TEXHHUYECKHX  YCTPOMCTB,  HM3MEPUTEIbHBIX  OpUOOPOB U
TEXHOJOTMYECKHUX MPOIECCOB MPH PEIICHUN Y4eOHO-IPAKTHUECKUX 3a7a4;

OPUBOJIUTH NMPUMEPHI (HAXOAUTh MH(OPMALIUIO O MPUMEPAX) MPAKTUUECKOTO
UCIIOJIBb30BaHUsl (PU3MUECKUX 3HAHUN B IOBCEJHEBHOW JKM3HM JJIsl oOecredeHus
Oe3omacHoCTH Tpu OOpalleHuu ¢ MpHOOpaMHU M TEXHHUUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 370POBbSI U COONIONCHHS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKPYXaroUen Cpee;

OCYIIECTBJIATh IMOUCK MHPOpMAK (PU3NUECKOro coaepxanus B MHTepHeTe,
CaMOCTOSITENIBHO (POPMYJIUPYSI IOUCKOBBIHM 3aIIPOC, HA OCHOBE UMEIOLUXCSI 3HAHUN
U CPaBHEHMS JIOTMOJHHUTEIbHBIX MCTOYHUKOB BBLACIATH MH(GOPMALMIO, KOTOpas
SBJISIETCS] HPOTUBOPEUNBOM UM MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBINOJIHEHUM YYEOHBIX 3aJaHU HAy4HO-TOMYJISPHYIO
JAUTEpaTypy (pU3MUecKoro coaepikaHus, CIpPaBOYHbIE MaTEpHalbl, PECYPChl CETH
WnTepHer, BnaneTe NpUEMAaMHU KOHCIEKTHPOBAHMSA TEKCTa, IPeoOpa3oBaHUs
uH(OpPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHbIE IHCHMEHHBIE W KpaTKHEe YCTHBIE COOOIIEHMUS,
0000111251 UH(POPMALMIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOIO COAECpKaHUs, B
TOM  4Yucie NyOJMYHO  MPEACTaBIATh  pPEe3ysbTaThl  NPOEKTHOM  WiH
UCCJIEI0BATENBCKON AEATEIbHOCTH, IPU 3TOM IPAMOTHO MCIOJIb30BaTh U3y4YECHHBIN
NOHATUHHBIN anmnapar Kypca (pU3UKH, COMPOBOXK/IATh BRICTYIICHUE PE3CHTALINEH;

[P BBIMOJTHEHUHU YYEOHBIX MPOEKTOB U HCCIEAOBAHUN (PU3NUECKUX MPOIECCOB
pacnpenenarb OOsA3aHHOCTHM B TpyNIEe B COOTBETCTBUM C IOCTaBJICHHBIMU
3a/la4aMy, CIEAUTh 3a BBINOJIHEHUEM IIJIaHA JEHCTBUN M KOPPEKTHPOBATH €TO0,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA/ B ACSITEILHOCTD IPYIIIbI, BHICTPAUBATh
KOMMYHUKATUBHOE  B3aUMOJEHCTBHE, NPOSBISISL TOTOBHOCTh  pa3peliaThb
KOH(JIUKTHI.

K koniy oOyuenus ¢ 9 knacce npeiMeTHbIE PE3yIbTaThl HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y O0YUAIOIIUXCST YMEHUM:



UCITOJIB30BAaTh MOHATHUSA (CHUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTh W IEPErpy3Ku, LEHTP TSHKECTH, MEXAHWYECKHE BOJIHBI,
3BYK, WMH(QPa3ByK M YIbTPa3ByK, 3JIEKTPOMArHUTHbIE BOJHBI, PEHTTEHOBCKOE
U3JTy4YeHHe, IIKaNa 3JEKTPOMArHUTHBIX BOJH, UICTOYHUKH CBETa, OJM30PYKOCTh U
JaTbHO30PKOCTD, CIEKTPhl MCIYCKaHUS U MOTJOLIEHus, anbda-, Oeta- U raMmma-
U3ITyYEHHUsI, U30TOIbI, SIAEpPHAsi U TEPMOSAEPHAsl SHEPreTUKa) U CUMBOJUYECKUN
SA3BIK (PU3UKU MIPH PEIICHUN YUYEOHBIX U MPAKTUUYECKHUX 3a/1a4;

YBEPEHHO  pa3nuyarh  sBJICHUS  (paBHOMEpPHOE M  HEPaBHOMEPHOE
NPSMOJIMHEWHOE JBUKEHHUE, PABHOYCKOPEHHOE MPSAMOJUHEMHOE JBUKEHHE,
CBOOOJHOE TMaJeHHe TeJ, ABUKEHUE IO OKPY)KHOCTHU, B3aUMOJCHCTBUE Tell,
paBHOBECHE MAaTEpUAIbHOW TOYKHM, PEAKTHBHOE JBHUKEHHUE, HEBECOMOCT,
KojeOaTeNbHOE JIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolllue, BBIHYKJICHHbBIC
KoJIeOaHus1), PE30HAHC, BOJHOBOE MABMXKEHUE (paclpOCTpaHEHHE U OTpPaKEeHUE
3ByKa, UHTepdepeHurs u audpakius BoJH), NPAMOIMHEIHOE pacipoCTpaHEeHHeE,
OTpaX€HUE U MPEJOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP U CJIOKEHHE CIIEKTPAJIBbHBIX LIBETOB,
€CTECTBEHHAss  pPAJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOro  CHEKTpa
U3JIy4EeHUs) TI0 OINHUCAHMIO KX XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUECKOE SBJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOIIEM
mupe (B TOM uucie (pu3nMvecKkue SBICHUS B TMPUPOAE: MPWIUBHI U OTIUBHI,
nBkeHUEe 1UiaHeT (COJHEYHOM CHCTEMBI, PEAKTUBHOE JIBUKEHUE JKHBBIX
OpraHu3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSCEHUE, CEHCMHYECKHE
BOJIHBI, IIyHAMH, 3XO0, IIBETA TEJ, ONTUYECKHUE SBJICHUS B MPUPOJIE, OMOJIOTHUECKOE
JEICTBUE BUIUMOTO, YIbTPA(UOIETOBOTO U PEHTTEHOBCKOTO U3Iy4YEHUH,
€CTECTBEHHBIN pPagUOAKTHBHBIA (OH, KOCMHUYECKHE Jy4Yd, PaTUOAKTHBHOE
U3JIyYEHUE NPUPOIHBIX MHUHEPAJIOB [EWCTBUE PATUOAKTUBHBIX H3IYyYCHHU Ha
OpraHu3M 4YeJOBEKa), MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 3a7a4y B yueOHYIO,
BBIJICTISITh CYIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3UUECKUX SBICHHUIA;

OMUCHIBATh M3yYEHHBIE CBOICTBA Ted M (DU3MUECKHUE SIBICHUS, UCIIONb3YS
¢usznyeckue BENWYMHBI (CpeAHsSII W MTHOBEHHAs CKOpOCTh Tela Tpu
HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHHUE, MEPEMENIEHUE NPH PAaBHOYCKOPEHHOM
NPSMOJMHEWHOM  JIBMDKEHUM,  YIJIOBas  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, CHJIa TPEHH S, CHJla YIPYTOCTH, CUJIa TSKECTH, YCKOPEHHUE CBOOOHOTO
NaJIeHUs], BEC TeJla, LIEHTP TSKECTU TBEPIOTO Teja, UMITYJIbC TEJd, UMITYJIbC CUJIBL,
MOMEHT CHUJIbI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHIMAIbHAS SHEPTUs Tea,
MOAHATOTO HAJl IOBEPXHOCTHIO 3€MIJIH, IOTCHIIMATbHAS SHEPTUS CKATOU MPY>KUHBI,
KMHETUYECKasi DHEpPrus, IOJHAs MEXAaHM4YECKas DSHEpPrus, MNEPHOJ M YacToTa
KoJIe0aHul, MeproJ MaTeMaTUYECKOTO U MPY>KUHHOTO MAsTHUKOB, JJIMHA BOJHBI,



TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
CpeIibl), IPY OMKMCAHUU MPABUIBHO TPAKTOBATH (PU3UUYECKUIN CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, X 0003HAYCHUS U €UHUIIBI (PU3UYECKUX BEIIMYMH, HAXOIUTH (OPMYJIBI,
CBSI3bIBAIOIINE JTAaHHYIO (PU3UYECKYIO BEMYMHY C IPYTMMHU BEJIMYMHAMH, CTPOUTH
rpad MKy U3y4eHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEITUYHH;

XapaKTepU30BaTh CBOICTBA Tell, (PU3HUECKUE SIBICHHUS U MPOLIECCHI, HCTIOb3Y I
3aKOH COXpaHeHHMs] DSHEPIHH, 3aKOH BCEMHUPHOTO TATOTEHUSA, MPHUHIIUII
CYNEPIO3UINH CHJI, IPUHLUI OTHOCUTEIbHOCTH | anumes, 3akoHsl HploTOHA, 3aKOH
COXpaHEHHs MMITYJIbCa, TEOPEMY O KHMHETHYECKOH 3Hepruu, 3akoH ['yka, 3aKoH
bepHym, 3aKOHBI OTPaKEHUSI M TPEIOMIICHUS! CBeTa, (JOpMyTy TOHKOM JIMH3BI,
IUTAHETAPHYI0O MOJENb aTOMa, HYKJIOHHYI0 MOJElb AaTOMHOTO siipa, 3aKOHbBI
COXpaHEHHUS 3apsI0BOTO U MACCOBOTO UWCEN MPU SACPHBIX PEAKLHUAX, MPH ITOM
pa3nuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MAaTEeMaTHYECKOE BBIPAKEHHUE;

CTpOUTH (PU3NYECKHE MOJIENU PeaJbHBIX OOBEKTOB, MPOIECCOB U SBICHUH,
BBIICTISITh TIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIEHHBIE CBOMCTBA OOBEKTOB,
NPOLIECCOB, SIBICHUN, MPUMEHITh (UINYECKUE MOJAETH i OOBSICHEHUSA
(bu3nYECKUX MPOLIECCOB U pEIIeHUs YUeOHBIX 3a1a4;

OOBSCHATH (PU3NYECKHE SBJICHHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCTE CHUTyallMii MPaKkTUKO-OPUEHTUPOBAHHOTO XapakTepa, W pelarb
KauyeCTBEHHbIE 3a/Jayd, B TOM 4YHUCJIE TPeOyIOlIMe YHCIEHHOTO OLIEHWBAHUS
XapaKTepHBIX 3HaYEHUH (U3NYECKUX BEIMYWH, IPU 3TOM BbIOMpaTh aIeKBATHYIO
($U3NUECKYI0 MOJETb, BBISBIISATh MPUYUHHO-CIICACTBEHHBIE CBS3H U BBICTPAUBATh
JOTMYECKYIO IIETIOUKY pacCyXIeHHH u3 2—3 IIaroB C ONOpOil Ha M3y4YeHHBIE
CBOICTBA (PU3NYECKUX ABJICHUM, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

YBEPEHHO pelIaTh pacyETHBIC 3aJauM 10 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpast aIeKBaTHYIO (U3NYECKYIO MOJIENb, C HCTIOIb30BAaHHEM 3aKOHOB U (hOPMY!I,
CBSI3BIBAIOIIMX (DM3UYECKHME BEJIMYHMHBI, 3alHChIBaTh KpaTKOE YCIOBUE W
pa3BEPHYTOE pellIeHNe 3a]]auu, BbISBIATH HEJOCTAIOIINE WU U30BITOUHBIC TaHHbIE,
000OCHOBBIBAaTh BBIOOpP METOJa pEUICHHs 3aJadd, HCIOJIb30BaTh CIPAaBOYHBIC
JaHHbIE, IPUMEHITH METO/IbI aHAINM3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaPuuecKue
METO/IbI PEIICHUs 3a]a4, IPOBOIUTh MaTeMaTUYECKUE MPeoOpa30BaHUs U PaCUETHI,
OLIEHUBATh PEAIMCTHYHOCTh MOJYYEHHOTO 3HA4YeHUs (U3UYECKON BEIWYHMHBI U
OTIpeNeNsATh Pa3MEPHOCTh (PU3UYECKON BEIWYHMHBI, TMOJIYYCHHOW NpU pelIeHUH
3aj1auu;

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh IPU TOMOIIN (PU3NIECKUX
METOOB, W TMpenjaraTb OPHUEHTHPOBOUHBIA CMOCOO pEUIeHHs, B OINUCAHHUU
UCCIICIOBAaHMSI  PacloO3HaBaTh  IPOBEPSIEMOE  MPEANoJokKeHue (TUIoTe3y),
OLIEHUBATh MPABUIBHOCTH NOPSIKA IPOBEACHUS UCCIIE0OBAHUS, UHTEPIPETUPOBATD
MOJTyYEHHBIN Pe3yIIbTaT;



IPOBOAUTDH OTBITHI [0 HAOTIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOICTB Ten (M3ydeHue BTOPOro 3akoHa HbroTOHa, 3aKOHA COXpaHEHHs YHEPIHH,
3aKOHA COXpaHEHMs HMMITYJbca, NEHCTBUE 3aKOHAa bepHyIM U BO3HMKHOBEHHE
NOABEMHOM CHIIBI  KpbUIa, 3aBUCHUMOCTh Ilepuoja KojeOaHuil Mpy>KMHHOTO
MasiTHUKA OT MaCChI TPy3a U )KECTKOCTU MPYKUHBI U HE3ABUCUMOCTD OT aMILIUTY/IbI
MaJbIX KOJIeOaHH, MPSMOIIMHEHHOE paCIPOCTPaHEHUE CBETA, PA3I0KEHHE 0eI0ro
CBETa B CIIEKTP, U3YUYECHHUE CBOMCTB M300pa’KEHUS B IJIOCKOM 3€pKajie U CBOWCTB
n300pakeHusl TpeaMera B coOuparomeil JuH3e, HaOMIoJeHUE CIUIOIIHBIX H
JAUHEHYAThIX  CIEKTPOB  H3Iy4YEHHS): dopmynupoBaTh  MpoOBEpsieMOe
Opeanojokenue (TUIOTE3y) O  BO3MOXHBIX — pe3yibTaTax  HaOJroAeHui,
CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY M3 M30BITOUHOTO Habopa 000pyAOBaHUS,
OIMHCHIBAThH XOJ1 OMbITA U OPMYITUPOBATH BHIBOIBI,

OPOBOJIUTH MPU HEOOXOTUMOCTH CEpUI0 TPSMBIX H3MEPEHHH, Ompesernss
cpeHee 3HaueHHe U3MEPIEMOM BEIMUMHBI M OTIPEIEIsisl HOTPEUIHOCTh PE3yIbTaTOB
IPSIMBIX U3MEPEHH, 000CHOBBIBATH BHIOOP CIIOCO0a U3MEPEHHsI (M3MEPUTEIHHOTO
npubopa);

POBOANTH KOCBEHHBIEC U3MEPEHUSI (PU3NUECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella MPH PAaBHOYCKOPEHHOM JABIKEHHH, YCKOpPEHHE CBOOOIHOTO
najieHus1, KECTKOCTh MPYKUHBI, KOA(D(UIIMEHT TPEHHSI CKOJIBKEHU S, MEXaHWYecKast
paboTa W MOIIHOCTh, YacTOTa U TMEPHOJ KoOJIeOaHHI MaTeMaTHYeCKOro H
NPYKUHHOTO MAasTHUKOB, (DOKYCHOE pacCTOSHHE cOoOHMparomeii JuH3bl U €€
ONTUYECKas CHWJIA, PAJAMOAKTHBHBIA (OH) C HCIHOIB30BAHUEM AaHAJOTOBBIX H
UPPOBBIX MPHOOPOB: OOOCHOBBIBATH BHIOOP METOJA HM3MEPEHHMs, IIAHHUPOBATH
U3MEPEHUs, CaMOCTOSITEJIbHO COOMpaTh  SKCIEPUMEHTAIbHYI0  YCTaHOBKY,
BBIUUCIIATh 3HAYCHHE BEJIMYMHBI W AHAIM3UPOBATH IOJYYCHHBIE PE3yJbTaThl,
OLICHHBAsI IOTPEIIHOCTh PE3yIbTaTOB KOCBEHHBIX U3MEPEHUIA;

IPOBOJUTH AKCIEPUMEHTAIBHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (U3NUECKUX
BEJIMYMH (3aBHCUMOCTh IyTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JABIKEHHH 0e3
HAYaJIbHOW CKOPOCTH, 3aBUCHUMOCTh CHJIBI TPEHHSI CKOJIBXEHHUS OT CHJIbI
HOpPMAJbHOTO JABJICHHUS, Mepuoja KoieOaHM MaTeMaTH4YeCKOro MasTHUKa OT
JUIMHBI HWUTH, OIpEAeJICHHEe YCKOPEHHs CBOOOIHOTO MaJCHUS, HCCIEIOBaHHUE
U3MEHEHHS BEJIWYMHBI U HANpPaBJICHUS WHAYKIHMOHHOTO TOKA, 3aBUCUMOCTH yIJja
OTpa’keHHsI CBETa OT YIJla MaJeHHs, yIiia MPeJOMIICHHUS OT YIila MaJileHusi CBETOBOTO
Jdyd4a, UCCIEeIOBAaHUE TPEKOB: U3MEPEHHE SHEPTrUU YaCTHUIBI [0 TOPMO3HOMY IyTH
(mo dortorpadusim)): COBMECTHO ¢ yuuTeneM (pOopMyIupoBaTh 3a/lady W TUIIOTE3Y
UCCIICIOBAHMSI, CAMOCTOSATENbHO IJIAHUPOBATH HCCIEIOBaHUE, CAMOCTOSTENILHO
coOMpaTh  HKCHEPUMEHTAJBHYIO  YCTAaHOBKY, THPEACTABIATH  IOJYYECHHBIC
3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BHUAE TaOnuil W TpauKOB, OLIEHUBAThH
MOTPEIIHOCTH, JeNIaTh BBIBOJBI MO PE3yJIbTaTaM MCCIIECIOBAHMUS,



coOnrofaTh mpaBwia Oe30MacHOro TpyAa Mpu pabore ¢ J1abopaTOPHBIM
obopymoBaHuEM;

XapaKTEPU30BaTh MPUHITUIIBI IEUCTBUS U3YYCHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX MPOLIECCOB C OTIOPOM HA MX ONMUCAHUS (B TOM YHCIIE:
CIIUJIOMETP, TATYUKH MTOJIOKEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKETa, 3X0JIOT, OUKH,
nepuckorn, (oToanmapar, MHUKPOCKOM, TEJIECKOM, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOI, JI03UMETP, KaMepa BuiibCOHa), UCHONB3Yyd 3HAHUS O CBOMCTBaX
busznyeckux SABJIEHUM W HeoOXoauMble  (U3MYECKHE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM HM3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTHMYECKHX TMPOLECCOB MpHU
pereHny y4eOHO-TIPAKTUYECKUX 3a/]ad, ONTHYECKHE CXEMBbI TSI TMOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U cOOUparome TMH3e;

IPUBOAUTH MPUMEPHI (HAXOIUTh UHPOPMALIMIO O MTpUMEPaxX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJIHEBHOM >KM3HU ISl oOecreueHus
Oe3omacHoCTH Tpu OOpalleHuu ¢ MpHOOpaMHU M TEXHHUUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 370POBbSI U COONIONCHHS HOPM SKOJOTMYECKOTO TOBEACHHUS B
OKPYXaroUen Cpee;

OCYILIECTBJISATh MOUCK MH(pOopManuu puznueckoro coaepxanusi B Unrepuere,
CaMOCTOSITENIbHO (POPMYJIUPYs MOMCKOBBIN 3aMpPOC, HAXOAUTH MYyTH ONpPEaeNeHUs
JIOCTOBEPHOCTH TOJYY€HHON HMH(OpPMAIMK Ha OCHOBE HMEIOIIUXCS 3HAHUN U
JIOTIOJIHUTEJIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IPHU BBIMOJIHEHUU YUYEOHBIX 3aaHU HAayYHO-TOMYJISPHYIO
JUTEPATYpy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTepHUalbl, PECYpPChl CETU
WuTepHeT, BiaaeTh npuéMamMu KOHCIEKTHMPOBAHUSA TEKCTa, NpeoOdpa3oBaHus
uH(OpPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

cO3/aBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uH(pOpPMAIIUU U3 HECKOJIBKUX MCTOYHUKOB (DPM3HUECKOTO COIEpPKaHUS, MyOIuYHO
MPEACTABIATh PE3YJIbTAThl IPOEKTHOM MJIM UCCIIEI0BATENIbCKOM AEATEIbHOCTH MPU
3TOM TPaMOTHO MCIIOJIb30BATh W3YUYECHHBIM MMOHSATUWHBIM aImapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUICHHE TMPE3CHTAlUel ¢ y4€ToM
0COOEHHOCTEHN ayAUTOPUH CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
N HanmenoBanu KosmuecTBo 4acos
)
e pa3jesoB U
n/ Tem Bcer  Konrpoubu IpaxkTuyeck
n 0 ble padoThI ue padboTsbl
NPOrpaMMbl

Pa3znes 7. padora ¢ TekcTamu PU3HIECKOTO COAEPKAHUSA

Pa3nes 1. ®usnka u e€ posib B NO3HAHHM OKPY/KAIOLIEro MHUpa

dusuka —

1.1 HayKa o 2 0 0
pupoJie

12 duznueckue 4 0 3
BEJIMUHNHBI
EcrecTBenno-

1.3 Hay4YHBIN METOJ 2 0 1
MO3HAHUS
Ypok -

1.4 1 0 0
000011IeHE

Hroro no pazneny 9

Pasnen 2. [lepBoHayanbHbIe CBeAeHUS 0 CTPOCHNH BellecTBa

2.1

2.2

CtpoeHue
p 2 0 |
BEIIECTBA
JBr>xkeHue u
B3aUMOJICUCTBU
4 0 2
€ YaCTHI]

BEIECTBA

JuaekTpoHHbIe (LM poBbIe) 00pa3oBaTebHbIE PeCYpPChI

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/




ArperaTHble

2.3 COCTOSIHUS 1 0 0 http://school-collection.edu.ru/
BeleCcTBa
Ypok - .
2.4 1 0 0 http://school-collection.edu.ru/
00001EeHene
Hroro no pazneny 8

Paznen 3. /IBu:keHne u B3auMojieiicTBae TeJ

MexaHuueckoe

3.1 10 1 2 http://school-collection.edu.ru/
NIBIOKEHUE
Nuepuus,

32 Macca, 9 1 1 http://school-collection.edu.ru/
IUIOTHOCTD
Cuna. B

3.3 118, BB 15 1 3 http://school-collection.edu.ru/
cuia
Ypok - .

34 1 0 0 http://school-collection.edu.ru/
00001menne

Hroro no pasneny 35

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB

JaBneHue.
[Tepenaua
JaBIICHUS
4.1 TBEPABIMU 5 0 2 http://school-collection.edu.ru/
TeJIaMH,

KHUOKOCTAMHU U
radaMu

JaBnenne
KHUIKOCTH

4.2 6 0 0 http://school-collection.edu.ru/




43 AtMocdepHoe
' NaBJICHUE

[elictBue
KHUIKOCTU U
4.4 rasa Ha 12
MIOTPYKEHHOE B
HUX TEJO
Ypok -

4.5
00001menne

Hroro no pazneny 29

Pa3nea 5. PaGora n MOIIHOCTB. JHeprus

51 Pabora u 6
MOIIHOCTD

59 IIpoctslie 3
MEXaHU3MBI

53 Mexanuueckas 5
SHEPTUst
Ypok -

54 1
000011eHNE

Hroro no pasneny 20

Pa3znea 6. [loBTOpUTEILHO-00001HAKO I MOYJIb

IToBTOpUTENBHO
6.1 -06001aromuit 7
MOJYJIb
Hroro no pasneny 7

Pa3nea 7. PaGora ¢ TekcTamMu (puznueckoro cogep:rkanus

0

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

https://phys7p-vpr.sdamgia.ru/




7.1

7.2

7.3

7.4

7.5

Pabora ¢
TEKCTAaMH 110
TEME
"MexaHH4eCcKoe
nBmkenue "

Pabora ¢
TEKCTaMH 110
TEME
"CtpoeHnue
BelecTna"

Pabora ¢
TEKCTAaMH 110
TEME
"BzaumonencTs
ne ten"

Pabora ¢
TEKCTaMH 110
TEME
"JlaBeHue
TBEPJBIX TET,
JKUJIKOCTEH U
razos"

PabGoTa ¢
TEKCTaMH 110
Teme "OHeprug"

Hrtoro

Pasnean 8. **PesepBHoe Bpems **

8.1

Pemmenue 3amau

25

3

https://oge.fipi.ru/bank/index.php?proj=0CD62708049A9FB940BFBB6EOA
09ECCS8

https://oge.fipi.ru/bank/index.php?proj=0CD62708049A9FB940BFBB6EOA
09ECCS8

https://oge.fipi.ru/bank/index.php?proj=0CD62708049A9FB940BFBB6EOA
09ECCS8

https://oge.fipi.ru/bank/index.php?proj=0CD62708049A9FB940BFBB6EOA
09ECCS8

https://oge.fipi.ru/bank/index.php?proj=0CD62708049A9FB940BFBB6EOA
09ECCS8

https://phys7p-vpr.sdamgia.ru/




Hrtoro

OBII[EE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

136

23



8 KUIACC

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMmblI

Ne n/n

Pa3pen 1. TenioBble iBJIEHUSA

1.1 CTpoeHue U CBOMCTBA BEIIIECTBA

1.2 TeroBbie TPOLECCH

Hroro no pazneny

Pa3nes 2. DiiekTpuyeckue M MATHUTHBIC SIBJICHUSA

DJIEKTpUUYECKUE 3apsiabl. 3apsSKEHHbIE TEJla

2.1 .
Y UX B3aHMOJICHCTBHS
2.2 IToCTOSIHHBIN JIEKTPUUYECKUIN TOK
2.3 MarnurtHsbIe SIBICHUS
2.4 DNEeKTpOMarHuTHask MHIYKIUS

Hroro no pasneny
Pasznea 3. [loBTOpUTEIHLHO-00001HAKO I MOYJIb

3.1 [ToBTOpHUTENTEHO-0000IIAOIIHI MOTYITb

Hroro no pazneny

KoaunuecTBO 4acoB

KoHTpobHBbI IpakTnyeckn
Bcero

e padoThI e padoThI
6 0 0
33 1 6.5
39
9 0 1
31 1 10
11 0 4
7 1 1
58
5 1 0
5

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchbl

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/




OBIIEE KOJIMYECTBO YACOB I1O

102 4 22.5
I[TPOTPAMME



9 KUIIACC

HaumeHoBaHme pa3iesioB U TeM
NPOrpaMMmblI

Ne n/n

Pa3zgen 1. Mexanunyeckue siBJIeHUS

11 MexaHn4ecKkoe IBHXKSHHUE U CIIOCOOBI €0

OITMCaHMS
1.2 BzaumozeiictBue Ten
1.3 3aKOHBI COXPAaHEHUS

Hroro no pasneny
Pa3zgen 2. Mexanun4yeckue KoJe0aHUA M BOJHBI

2.1 MexaHndeckre KOJIeOaHus

2.2 MexaHuueckre BOJIHBI. 3BYK

Hroro o pasneny

Pa3znen 3. DiieKTpOMarHuTHOE 10J1e U 3JIEKTPOMATHUTHbIE BOJIHbBI

31 DNEeKTpOMarHUTHOE TOJIE U
' JIEKTPOMArHUTHBIE BOJIHBI

Hroro no pasneny

Pa3nen 4. CBeToBbIE IBJIEHUS

KoaunuecTBO 4acoB

Bcero

30

18

15

63

10

18

6

KoHTpobHBbI IpakTnyeckn
e padoThI e padoThI

1 4

0 4

1 2

0 3.5

0 3

0 0

DJIeKTPOHHbIE
(undgposbie)

oOpa3oBaTe/ibHbIE

pecypchbl

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/




4.1 3aKOHBI PacCIpOCTPAaHEHHUS CBETA
4.2 JIuH3bl 1 onTHYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP

Uroro no pazneny

Pa3zgen 5. KBanToBbIe AiBJICHUSA

5.1 Hcnyckanue v mOrjonieHrue cBeTa aToMOM
5.2 Crpoenue aToOMHOTO sipa
53 SAnepHble peakuu

Uroro no pazneny

Pa3znea 6. [loBTOpuTEILHO-00001HAKO I MOYJIb

Mexannueckue siBieHUs (IOBTOPUTEIBHO-

6.1 0000IIAKOIIUI MOTYJIb)

62 TennoBbie siBIEHUS (TOBTOPUTEIIBHO-
00001IaroINiT MOJTYJIb)

63 DNEeKTPOMArHUTHBIE SIBICHUS
(MOBTOPHUTETHEHO-0000IAIOIINN MOTYJTh)

6.4 CaeToBBI€ ABJICHUS (IOBTOPUTEIBHO-
00001IAIOITIIT MOTYITh)

6.5 [ToBTOpUTENBEHO-00001IAIONTNI MOTYTH

Hroro no pazneny

16

16

17

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/

http://school-
collection.edu.ru/




OBIIEE KOJIMYECTBO YACOB I1O

136 3 26.5
I[TPOTPAMME



