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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOM IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TOJIOKEHUH W TpeOOBaHWIl K pe3yslbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yueToM ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KOHIIETILIUY MTpenoiaBaHus yueOHoro npeamera «duzukay.

CopnepxaHue mnporpaMMbl 1O (QU3MKE HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYAIOIIUXCS W OPraHM3aINI0 HM3y4YCHUS
¢bu3MKN Ha AEATETbHOCTHOW OCHOBE. B mporpamMme mo (u3HKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOy4eHHs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojgaMm oOyueHus (1o Kjaccam), IpeuiaraeT IpUMEPHYIO MOCIIE0BATEIbHOCTD
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNN paboUueil MpOTrpaMMBbI 10 Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEHN, OUoIoTuel, acTpoHoMueH U puznueckoit reorpadueit, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpA, MPEIOCTaBIAeT HauOojee SICHbIC
oOpasibl MPUMEHEHHsI HAYYHOr0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHusI COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronmxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHUS;



HHTCPIPCTUPOBATH AaAHHBIC K UCIIOJIb30BATh HAYYHBIC JOKA3aTCIbCTBA JJIA
IMOJIYYCHUA BBIBOJOB).

Ilenn wu3yueHuss (PU3MKM Ha YPOBHE OCHOBHOTO 0OIIEro o0Opa3oBaHuUs
ONpeeNneHbl B KOHUENUWK MpenojaBaHus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX oOpraHu3anusx Poccuiickoit @Dexpeparuu, peamU3yrOIMIUX
OCHOBHBIE 00111€00pa30BaTeNbHbIE TPOrPAMMBI.

[enu n3ydenust pu3uKu:

NpUOOPETEHUE HWHTEpeca M CTPEMJICHUS OOy4YaroUUXCi K HaydYHOMY
W3YYCHHUIO TPHUPOJbI, PA3BUTHUE HMX HMHTEIUICKTYAJIIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI];

pPa3BUTHE MPEACTABICHUN 0 HAYYHOM METO/IE MO3HAHUS U POPMUPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUSI KaK pe3yJibTara H3Y4YEHUS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMHpoBaHUE TPEACTABICHUA O PO (U3UKU JUISI PA3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  TMPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynymien
po¢deCCUOHATIBHON JIEATEIIbHOCTH, CBSA3aHHOMN C (DU3UKOM, MOJATOTOBKA K
JagbHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUMU.

JlocTkeHre 3TUX IIeJied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1ero o0pa3oBaHusi 00ECIIEUMBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

NpUOOpPETeHNUE 3HAHWA O JUCKPETHOM CTPOCHHWM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBJICHUSIX

MpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBSCHATH (DU3UYECKUE SBIICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUN;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHINNX pacYeTHBIX 3a1ad ¢
UCTIOJIb30BaHUEM (bu3HIeCKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHUN HAOII0IaTh MPUPOIHBIC SIBJICHUS U BHITIOJIHATH OIBITHI,
nabopaTopHble pabOThl W DKCIEPUMEHTAIbHBIE HCCICIAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB paboThl ¢ MHpOpPMaIUEeH (PU3NUECKOTO COJIepIKaHMUS,
BKJTFOYAsi HTHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (U3HMKHU, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO cO chepamu NpodheCCUOHAIBHON JAESTEIbHOCTH, CBI3aHHBIMU
C (U3NKOW, W COBPEMEHHBIMM TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.



OO1iee ynCII0 9acoB, pEKOMEHI0BAHHBIX ISl U3y4eHUs (PU3NKH Ha Oa30BOM
ypoBHe, — 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hejento), B 8 kiacce — 68
gacoB (2 uaca B Henenmo), B 9 kimacce — 102 uaca (3 yaca B HEHIEI).

[Ipennaraemepiii B mporpaMMe no ¢Gu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTIBITOB SIBJISIETCS PEKOMEHJIATEIbHBIM, YUUTENb JIENAeT BHIOOp MPH MPOBEACHHUU
7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBHIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIICPUMEHTAIBHBIX 3a/IaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COJEPKXAHUE OBYUYEHUA

7 KUIIACC
®u3uka u e€ poJib B MO3HAHNH OKPY:KaI0LIero Mupa.

@usnka — Hayka o mnpupone. fABieHus npupolbl. PU3NYECKHUE SBICHUS:
MEXaHHYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckne BenuuyuHBL. H3Mepenne Qu3nyeckux BenuuyuH. DuU3NYECKUE
npudopsl. [lorpentHocts n3mepeHnii MexyHapogHasi cucTeMa euHUL.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aroT MPUPOIY.
EcTecTBeHHOHAyUHBI METOJl TMO3HAaHUA: HAOIOJEHUE, TOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBI)KEHHUE THUIOTE3, IKCIIEPUMEHT 10 MPOBEPKE TUIOTE3, OOBSICHEHUE
HabmoaemMoro aBieHus. Onucanne GU3NUECKUX SBJICHUNA ¢ TOMOIIbIO MOJIENen

Hemoncmpauuu.

1. MexaHu4eckue, TEIUIOBbIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC

SBJICHUSL.

2. Dusuyeckue MpuOOPHI U MPOLEypa MPSAMBIX U3MEPEHUN aHAJTIOTOBBIM U

1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. OmnpeneneHue UEeHbI AIEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOopa.

2. HM3mepeHue pacCTOSHUM.

3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEa.

4. OnpeneneHue pa3MepOB MaJbIX TEN.

5. M3mepenue temmneparypbl NpU NOMOIIM KUAKOCTHOTO TEpPMOMETpa H

JlaTYuKa TEMIIEPATYPHI.
6. IIpoBeneHue mcciaenoBaHMs MO NMPOBEPKE TMIOTE3bI: JAJBbHOCTH IOJIETA
HIapyKa, MyImEeHHOTO0 TOPU30HTAIIBHO, TeEM OO0JbIlle, YeM OOJIbIlIe BHICOTA
IyCKa.
ITepBoHauYa/IbHBIC CBEICHUSI O CTPOCHUHU BellecTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pasmepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmkenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHS YaCTHI[ C
Temneparypoil. bpoyHoBckoe nBrkeHue, auddysus. B3aumoneiicTBue yacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEW M TBEPIBIX
(KpUCTaIIMYeCKnX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISAPHBIM cTpoeHueM. OcoOEeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.

2. HabGmonenue nuddyzuu.



3. HaOmionenue ~ siBneHuid,  OOBACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUL] BEIIECTBA.

Jlabopamopuvie pabomul u onvimaol.

1. OueHka JuaMerpa aroMa METOAOM PsAOB (C  HCIOJBb30BAaHUEM

dboTorpadwuii).

2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.

JIBH2KeHMe ¥ B3aMMOJeiiCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JIBHIKECHHE.
Cxopoctb. CpenHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBMXKEHUU. Pacuer mytu u
BPEMEHU JIBUKCHHS.

SBnenne uHEpUMM. 3aKOH HMHEPUUM. B3aummopaeicTBhe Tel Kak NpUYHHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IUHULE
o0beMa BEILECTBA.

Cuna xak XxapakTepHCTHKa B3auMoaencTBusa Ten. Cuiia yrnpyroctd M 3aKOH
['yka. 3MepeHne cuibl ¢ MOMOLIBIO JUHAMOMETPA. SIBIIEHME TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeecomocTs. Crnoxkenue
CWJI, HANIPABJIEHHBIX IT0 OJHOM npsiMoM. PaBHonenctByromas cuil. Cuila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOAE U TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro JIBHKEHUS TeNa.
N3mepenre cKopoCTH NPSIMOJIUHEHHOTO ABUKEHHUS.
HabGnronenue siBeHUS! HHEPLIUH.

CpaBHEHHE Macc M0 B3aUMO/JICHCTBUIO TEll.
. CimoxeHune CHJI, HaIllpaBJICHHBIX IO OJTHOM MTPSMOM.

Jlabopamopusie pabomul u onvimel.

1. OmpezeneHne CKOPOCTH PABHOMEPHOTO JIBIKEHMSI (LIApUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS OpycKa WM IIapuKka IIo
HAKJIOHHOM TJTIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OmbBITHI, JTEMOHCTPHUPYIOIIHNE 3aBUCUMOCTH pacTsbKeHHs (nedopmariun)
MPY>KUHBI OT TIPUIIOKEHHOW CHJTBI.

1
2
3
4. HaGmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUU TEJI.
5
6

5. ONBITBI, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTDh CHJIBI TPEHHS CKOJIBKEHUS OT
BECa Teja U XapakTepa CONPUKACAOIINXCS IOBEPXHOCTEH.
JlaBJjieHHe TBEPABIX TeJI, ;KUAKOCTEH U ra3os.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUs raza oT oObema, TemmepaTypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [lHeBMartnueckue
MaIuHbBI. 3aBUCUMOCTh JAaBJICHUS JKUJIKOCTH OT TiayOuHBI. [mapocraTudeckuit
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdepa 3emnu u atmocdepHoe nasieHue. [IpuduHBI CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BHICOTHI HAJI YPOBHEM MOPHI.
[Tpubops! 17151 M3MepeHnss aTMOC(HEPHOTO TaBJICHHUSI.

JlelicTBHE KUIKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITalKMBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBUCHUMOCTbD JABIICHUS ra3a OT TEMIEPATYPhI.

[Iepenaua naBIeHUs KUJIKOCTHIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[IposiBinenue nelcTBUsl aTMOCPEPHOTO ABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTU Tema
Y TUIOTHOCTH YKUKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHONIEHHUSI TUIOTHOCTEU TEJIA U )KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OnpeneneHne  BBITAJIKUBAIOIIEH CWIbL, JEHUCTBYIOIIEH Ha  TeEJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B JKHUIAKOCTH, OT 00bEMA MOTPYKEHHOHN B )KUIKOCTh
YacTU TeJla U OT TVIOTHOCTHU YKUJIKOCTH.
5. KoHCTpyupoBaHne apeoMeTpa WM KOHCTPYMPOBAHUE JIOAKUM U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.
PaGora 1 MOIIHOCTB. JHEpPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJOK, HAKJIOHHAs IIOCKOCTh. IIpaBuio
paBHOBecus phiuara. [[ppmeHneHue mpaBuiia paBHOBECHS pblyara K 0J10Ky. «30J10Toe
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npaBwio» MexaHuku. Koadgunment nonesnoro aeicteus (nanee — KI1/1) mpocthix
MexaHu3MOB. [IpocTbie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalieHre 0THOTO BUIa MEXAHUYECKOW 3HEPTHH B IPYroil. 3aKOH COXpaHEHUs
SHEPIrUU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTAJIBHON MOBEPXHOCTH.
2. HccnepoBanue yclnoBUM paBHOBECHS pbluara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

TenoBblie sIBJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepsl aTOMOB M MOJEKYJ. ONBITHI, NMOATBEPKAAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopgueie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KUHETUYECKOW TEOPHHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHUS BHYTpPEHHEH OJHEpPruu:
TerIonepeaaya u coBeplieHre padboTel. Buasl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIJIOBoro Oamanca. [lmaBrmenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u konjaeHcainusa. Mcnapenue. Kunenue. YjaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(EpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habmnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

Habmtoienue siBieHU CMaYMBaHUSI U KaMJUIAPHBIX SIBJICHUIA.
HabmroieHue TermmoBoro pacumpeHust Ted.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxeHue Ipu COBEPIIICHUH PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEIIECTB.

. Habmoienue kunenust.

. HabmroieHue nocTostHCTBa TEeMIEPATYPhI NIPH TIABJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbITel, AEMOHCTPUPYIONIUME 3aBUCUMOCTH JABJIEHUS BO3JlyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TEeIJIonepeayr ¥ padOThl BHEITHUX CHJL.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJMWYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  IpHU
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

DJIeKTpU4YecKre U MATHUTHDIE SIBJICHHS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX  Ten. 3akoH Kynmona (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnotsie. Hanpsoxk€HHOCTH 3iekTpudeckoro noisisd. IlpuHnmn
CYNEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
W cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUA JJIEKTPUUYECKOTrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE POBOIHUKOB.

PaGota ® MOMmMHOCTH d3JeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtostHHBIE MarHuTHL. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE NIEKTPUUYECKOTO TOKA. [IprMeHeHne 31eKTpOMarHuToB
B TEXHUKE. J[€iICTBHE MAarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTpOJABUTaTENed B  TEXHUUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanes. SBneHne anekTpoMarHuTHOM MHAYKUMM. [IpaBuio Jlenna.
DIeKTporeHepaTop. Cnioco6bl MIOJTy4YECHUS AIEKTPUYECKOU DHEPIUMU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE DNEKTPOCKOIIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I'a30BbIN pa3psm.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTpUIeCKOro HAIPsKEHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.
. BzauMoieiicTBrE€ TOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre€ HEBO3MOXHOCTH PA3/ICICHUS TTOJIOCOB MAarHUTA.
. MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MaruuTtHoe 1oJje ToKa. DJIeKTPOMAarHmT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTpOoreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JNEKTPU3ALMU TeJl HHAYKIUEH U IpH
COIPUKOCHOBEHHH.

HccnmenoBanre IEUMCTBUS  DJIEKTPUYECKOIO IIOJISI HA NPOBOAHUKH U
JUAJIEKTPUKH.

C6opka u poBepka padOoThI JEKTPUUECKOH LIETTH OCTOSSHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepeHne u peryiampoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Y€pe3 pE3UCTOp, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIIHE 3aBUCUMOCTh ANEKTPUYECKOTO
CONPOTHUBJICHUS NPOBOJHUKA OT €ro JUIMHBI, IUIOLIAJH ITONEPEYHOIO
CEUEHHMS U MaTepuara.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSOHKEHUH MpU MOCIEA0BATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa INPU NApaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHne MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIAEISEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJICUCTBUS TIOCTOSIHHBIX MAarHUTOB.
W3ydyeHre MarHUTHOTO TMOJIsI TOCTOSIHHBIX MarHUTOB MPHU UX 00be AMHEHUN
Y Pa3ACIICHUN.

HccnenoBanue nelCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEIIKY.
OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aUMOJICUCTBUS
KaTYIIKW C TOKOM M MarH1Ta OT CHJIbI TOKA Y HANPAaBJIEHUS TOKA B KaTYIIKE.
N3yyeHue neiicTBUS MarHUTHOTO MOJISl HA IPOBOJAHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUrateibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MCHEHWW 3HAYEHHS W HANpPABJICHHUS HWHAYKIHMOHHOTO
TOKA.

9 KIIACC

Mexanuyeckue siBJICHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOro JABWKEHUA. PaBHOMEpPHOE MNPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHKECHUH.

VYckopenue. PaBHOyckOpeHHOE mHpsMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JBwxenne mianer BOKpyr Comnna. IlepBas kocmumyeckass CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETJIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynec Tena. M3menenne mvmynbca. Mmynbe cuitbl. 3aKOH COXpPaHEHMS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu U padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTMHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TE

OTCYETA.
2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHMS.
HabGnrogenue nBm>xeHus Tejia o OKpY>KHOCTH.



10.
11.
12.
13.
14.
15.
16.

HabGnrogenne MexaHMuecKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

Habnronenue paBeHCcTBa CHIT IPU B3aUMOJICHCTBUM TEll.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOM SHEPrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBYDKCHUS IAPUKA WIN TEJICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapyKa M0 HAaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU TNPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT CHJIbI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAaHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Mexanuuyeckue K0J1e0aHusl U BOJHBI.



KonebarenbHoe nBrkeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHU: TIEpUOI,
4acToTa, aMIUIUTYy1a. MateMaTu4ecKuil U NPy KUHHBIM MasTHUKU. [IpeBpaiieHue
DHEPIUH IPH KOJIeOATEIHHOM JIBUKEHUH.

3aryxatomue — koneOanus.  BwiHyXkaeHnele — koneOanms.  Pe3onanc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
MONIEpEYHbIE€ BOJHBI. J[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHuyeckue BOJIHBI B TBEPIIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaGmronenue koneOGaHui Tesl MOJ JACHCTBUEM CHJIbI TSHXKECTH W CHIIBI
YIPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnipocTpaneHue npo101bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIIH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpHoJa KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOThl U IEPHOJia KoeOaHUi MPY>KUHHOTO MasgTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU

rpy3a OT IJIMHBI HUTH.

4. VccrnenoBaHue 3aBUCUMOCTH MEepUOIa KOeOaHUN NPy KUHHOTO MasgTHUKA

OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOJia  KoJjeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. U3mepenue yckopeHus cBOOOIHOTO MaJICHUS.
DJIEKTPOMATHUTHOE 10JI¢ H JJIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  CBoOMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMaruuTHasi npupoaa cera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.
1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO
tenedoHa.
CBeToBbBIC SIBJICHHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpocTtpanenue ceera. 3atmMeHust Connua u Jlynel. Otpaxenue csera. [lnockoe
3epKajo. 3aKOH OTPaKEHMsI CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUE TMOJHOTO BHYTPEHHEIO OTPaXKEHUS B
ONTUYECKHUX CBETOBOAAX.

JIunza. Xop nyyent B tuH3e. OnTuyeckas cucrema goToarnapara, MUKpOCKOIa
u Teneckomna. ['na3 kak ontuyeckas cucrema. bIm3opykocTs U 1aTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpaJbHBIX IBETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300paxxeHUi B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop ydeit B coOuparonieit JIMH3e.

XO0J Ty4yer B pacCEUBAIOIEH JIUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yIila OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
NaJCHUs.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHue N300paKEHHM C TOMOIIIBIO COOUPAIOIIEH JTMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3HL.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIICKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
I[BETOBbIE (DUIIBTPHI.



KBanToBbI€C sIBICHUS.

OmneiTel Pe3epdopna u minanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CcBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEPruu. Peakuuu cHHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JeWCTBHS paauOaKTHBHBIX HW3IIYYECHHM Ha IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTH TIPEAHA3HAYECH /I CUCTEMAaTU3aIuu
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTh: OCBOCHUE HAYYHBIX METOJOB HCCIIEOBAaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHbIE 3HAHHWS, peuaTh 3ajJadyd, B TOM YHUCIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



HAa OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPY’KaOIIeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3UYECKUX SIBJICHUI, B TOM
YHUCIIe JIJIS1 IPOBEPKH TUITOTE3 U TOTYUICHHSI TEOPETUIECKUX BBIBOJIOB;

OOBSCHATh HAYYHBIC OCHOBBI HaMOOJIEE BaXHBIX JOCTHKCHUA COBPEMEHHBIX
TEXHOJIOTHI, HApUMEpP, MPAKTUYECKOTO KCIOIb30BAHUS PA3IUYHBIX UCTOYHUKOB
HPHEPrUM Ha OCHOBE 3aKOHA IMPEBPAIICHHS W COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
DHEPTHUMU.

Kaxmas w3 TeM JaHHOTO MOAYJS BKIIOYAET OKCIICPUMEHTAILHOE
UCClIeIoBaHue 0000MIaroIero xapakrepa. Moaynb 3aBepIIaeTCsl MPOBEICHUEM
JIMAarHOCTUYECKON U OLICHOYHOM paboThI 32 KypC OCHOBHOT'O 00I1Ier0 00pa3oBaHUsl.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U ITPCIAMCTHBIX O6p3.30BaT€JII>HBIX

pe3ynbTaToB.

B pesynbraTe udydeHus pu3NKA Ha ypOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs

y oOyuaroierocsi 0yayT copMupoBaHbI CIEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B
YaCTHU:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
busuKu;

- OCO3HaHUE BAXHOCTH MOPAIBHO-3THUUYECKUX MPUHIMUIOB B JESITCIHHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUATHUE ACTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MIOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHWE IIEHHOCTH (U3MUYECKOW HAyKHM KaK MOIIHOTO WHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PA3BUTHSI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLIEH
KYJBTYPBI;

- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B PELICHUM MPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aIlui, TOopoja, Kpas) TEXHOJOTUYECKOH W
COIMaJILHOM HAMPABICHHOCTH, TPEOYIOMIUX B TOM YHUCJI€ U PU3NUECKUX 3HAHUM;



- HUHTEPEC K MPaKTUYECKOMY H3YyUYEeHHIO TpodeccHii, CBsI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOI0 BOCIIUTAHMSA:

e - OpUEHTALUS HA MPUMEHEHHE (PU3MYECKUX 3HAHUM JJIsl pelleHUs 3aaad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEH CPEIbI;

e - OCO3HAaHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelIeHus;

e 8) amanTanuu K HU3MEHSIOIIMMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e - TOTPEOHOCTh BO B3aUMOJACHCTBUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (hM3UYECKOW HAIPaBJICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUIM
IpYTHX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

e - IOTPEOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4ucie GOPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETEHTHOCTEH B 00JacTu
bu3uKu;

e - [UIAHUPOBAHUE CBOETO Pa3BUTHSI B IPHUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHUI;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMMmel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJibTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISATH W XapaKTEPU30BaTh CYIIECTBEHHBIE TMPU3HAKH OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMN, OCHOBAHUS JJIS
00001IIeHNs U CPAaBHEHUSI,



BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEYMS B pacCMaTpUBaEMbIX (paKTax,
JAHHBIX U HAOJIIOICHUSIX, OTHOCAIIUXCS K (PU3NYECKUM SIBJICHUSIM;
BBISIBJIAITb TTPUYUHHO-CJIEICTBEHHBIE CBA3U TPU H3YUYEHHH (PU3NYECKUX
SBJICHUI U IPOLIECCOB, JI€TATh BBIBOJIBI C UCIIOIb30BAHUEM JAEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJBUTATh THUIOTE3bl O B3aUMOCBSI3SIX
(bu3UYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BHIOUPATh CIIOCO0 pellieHus yueOHOH Ppu3nyeckoi 3a1aun
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIIEHHUs, BBHIOOp Hauboiee
HNOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

UCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IPOBOAUTH 110 CAMOCTOSITEIBHO COCTABIEHHOMY ILJIaHY OIIBIT, HECJIOKHBIN
(U3MYECKUI IKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENIHO (hOPMYJIHPOBaTh 000OILEHUS M BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO ~ BBIOMpaTh ONTUMAJBHYIO (OpPMY MpPEICTABICHUS
uHbOpMallMl W WUIIOCTPUPOBATh peElIaeMble 3aJaud  HECIOXKHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAlleJICHHbIE Ha pELICHUE 33Jaud M MOAJAep KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABIIATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
Jrasiora, oOOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOJIMYHO NPEACTABIATh PE3YIbTaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOW AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesiTh poiH, OOCYKJIaThb MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh padOThI, JOCTUTrAasi KAYECTBEHHOIO PE3YyJIbTaTa IO
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYeCKUX 3HaHUl;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWS B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATENILHO COCTABJIAThH aJITOPUTM PElIeHHs (PU3UYECKON 3a1auu WK
IUIaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEJOCTMDKCHHUS)  PE3yJIbTaTOB
NeSATEeIIbHOCTH, J1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENIBCTB, M3MCHMBIIUXCS CHTYallMi, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yejaoBeKa B XO/Ie CIopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OIMMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UK
B YTBEPKIACHUIX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATBI



K koHIy 00yueHus B 7 KJacce rpeAMETHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPHOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, PABHOAECUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTH,
COOOIIAIOMINECS COCYbL;

paznuyath sBiaeHus (Auddy3us, TEII0BOE IBMKEHHE YaCTHUIl BEIECTBA,
PaBHOMEPHOE  JIBH)KCHHE, HEPaBHOMEPHOE  JIBDKCHHE,  WHEpLMS,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllEHUs], lIepe/laya AaBJICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMoc(epHOE [aBJCHHE, IJIaBaHUE TeJ, IMPEBpAIllEHUsT MEXaHUYECKOU
SHEPruM) MO ONMUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUWA B
OKpY’>XalollleM MHupe, B TOM 4Hcie (U3HUECKHUE SIBJIICHUS B IMPUPOJE:
MPUMEPBI JIBUKEHUSA C PA3]IMYHBIMU CKOPOCTAMH B >KHUBOM M HEXKUBOU
NpUpoAe, ACUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EPHOrO JIaBJICHUS Ha >KMBOM OpraHu3M, IJIaBaHUE pbIO, phlUard B
TeJIe YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJIEJISITH CYIIECTBEHHbIE CBOWCTBA (PU3HAKHM) PU3UUECKUX SBICHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCIOJB3YS
¢dbuznyeckue BeIUIMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BpEMsl, My Th,
CKOPOCTb, CPEJHSS CKOPOCTh, CHJIa YIIPYTrOCTH, CUJIa TSKECTH, BEC Tela,
cujia TPEHUs, AaBJjeHue (TBEPAOTO TeNa, )KUJIKOCTH, T'a3a), BBITAIKUBAIOIIAS
cujia, MeXaHuuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOA(p(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMAIbHASL SHEPIusi), NpH ONUCAHUU TPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICIT UCIIOJIb3YEMbIX BEJTUYHMH, X 0003HAYEHUS U €UHULIBI
buznyecKux BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs cuil (BAOJb OAHOM mpsimoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUS pbiuara (0J0Ka),
«30JI0TOE€ MPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alUChIBATh €T0 MATEMATUYECKOE BBIPAKEHNUE;

OOBSACHATH (PU3UYECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOMCTBA (PUIUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JJI PEUICHUs 3a/1ay, OLICHUBATh PEATHUCTHUYHOCTh
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
($u3NYECKUX METOAOB, B OIMCAHUM UCCIIEI0BAHUS BBIICIATH IPOBEPSIEMOE
IPEoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIIPETUPOBATH OTYyUYEHHBIN
pe3ysibTaT, HaXOAWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yJabTaram;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
($u3nyeCKUX CBOMCTB TeM: (POPMYIUPOBATH MPOBEPSIEMbIE ITPEATIOIOKEHHUS,
coOUpaTh YCTAaHOBKY M3 IPEJI0OAKEHHOIO 000pYy10BaHUS, 3alIUCHIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
UPOBBIX TMPUOOPOB, 3AMUCHIBATH IOKA3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PABHOMEPHO JABMXKYLIErOCs TEJNA OT BPEMEHU JIBUKECHHUS TENA, CUIIBI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CUJIbI TPEHHS OT IUJIOIIAAU CONPUKOCHOBEHUS TEJI, CHJIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Teja U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeAys NpPEeasO)KEHHOMY IUIaHy, (DUKCUPOBATh
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



IPEJIOKEHHBIX TaONUILl U TpadUKOB, AENaTh BBIBOJBI 0 pe3ysbTaTaM
UCCIIEJOBaHMSI;

IPOBOANTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPAOTO TENA, CUJIA TPEHUS CKOJIBXKECHHUS, JaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAs CHJIA, JACKHCTBYIOIIAs Ha MOrPYXKEHHOE B
KUAKOCTh  T€NO, KOI(PPUIMEHT TMONEe3HOro JEWCTBUS  MPOCTHIX
MEXAHHU3MOB), Clenys NPEIJIOKEHHOW HHCTPYKLUUHU: IPH BBINOJIHEHUU
U3MEpPEHUI coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIMYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MNPUHLUIBI JEHCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIHMECS COCYAbl, OapoMerp,
phIYar, MOIBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTIOCKOCTB;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX OmNHUcaHusi (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETP, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHGPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HM 711 oOecrnieueHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEJIE;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHUXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HWCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
IUTEPATYpPy PU3UUECKOTO COJAEPKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChI
cetu MHTepHeT, BhaaeTh NpHEMaMH KOHCTICKTHPOBAHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHUKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
yucie myOJuYHO esIaTh KpaTKue COOOIIEHUS O pe3ysIbTaTax MPOEeKTOB WU
y4eOHBIX HCCIIENOBAaHUM, IPU 3TOM TPaMOTHO WCIOJB30BaTh M3yYEHHBIN



MOHATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTALIUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaeisiTh
00s3aHHOCTH B TPYMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aj[a4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA JACHUCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHniy oOyuenust B 8 kijiacce nmpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHUS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHINICHHBIM M HEHACHIIICHHBIM TMap, BIAXHOCTb
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IOJIEe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHS (TEIJIOBOE pACIIMpEeHUE U CXKaThe, Terulonepesaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JNCUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsT UHIYKITUS)
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (UBUYECKUX  SBICHUNU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHbIC SBICHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JIEKTPUUECKUE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aperd MoIrcoB, poJib MATHUTHOTO MOJIS JJ1s )KMU3HU Ha 3eMIie,
MOJISIPHOE CUSIHUE, TPU DTOM TMEPEBOJIUTh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UUYECKUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbuznyecKkre BEIMYUHBI (TeMIlepaTypa, BHYTPEHHSSI YHEPTUsI, KOJTUIECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa IMapooOpa3oBaHusl, yJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOAMD(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MAalIMHbl, OTHOCUTENBHAS BIIAYKHOCTH BO3/1yXa, JIEKTPUYECKUAN 3apsi, cuila
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yZI€JIbHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOILHOCTD AJIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMbIX BETMUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYHH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJBb3Yys OCHOBHBIE IIOJIOKEHUS MOJIEKYISIPHO-KHHETUYECKOU TEOPUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH TOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJi yJacTKa LEIH, 3aKOH
Jxoynsa—Jlenna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHE;
OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyallui NPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTEPA: BBIABIIITH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
1IaroB C OMopod Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(U3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTeh pacy€THbIE 3aJadyd B 2—3 JEHUCTBHS, MCIOJbB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE aHajIM3a
YCJIOBHUSL 3aJladyd 3alKChIBAaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJTy4YE€HHOE 3HauUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIH
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (PU3UYECKUX SBICHUA WIH
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjolaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMS BOJBI OT TEMIIEPATypbl KUIKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIEKTPUYECKUX 3aps0B, B3aWMOJCHCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MAarHuTHOTO MOJIA HAa MPOBOJHHUK C TOKOM, CBOWCTBA AJIEKTPOMArHMTA,
CBOMCTBA DBJEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (POpMYIUPOBATH



IpOBEpsiEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO
000py10BaHus, ONUCHIBATh XOJI OMbITa U (POPMYJIUPOBATH BHIBOBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATUYMKOB (PU3UUECKUX BEIMYHH, CPAaBHUBATH PE3yJIbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEITHOCTH;

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
IpPYyroi C HUCHOJIb30BAaHUEM MpPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 IPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TOCIEAOBATENBHOIO M IAPAJUICIBHOTO  COCOUHEHUHN
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IUIaHy, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpauKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yIesibHas
TEIJIOEMKOCTh ~ BEIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUJjIa TEXHUKU 0€30MaCHOCTH MPH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

XapaKTEepU30BaTh MNPUHIMUIBI JEHCTBUA U3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETD,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (npumepsr), JNEKTPUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
pUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
JIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBbl JJIEKTPHUUYECKHX LENel C
MOCJIEIOBATEIbHBIM U NTAPAJIEIBHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
yCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX 1IETEH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHEGOpPMAIMI0O O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU



KU3HU Il oOecrieueHrs 0€30MacHOCTH MPpU OOpallleHuu ¢ npudopamMu U
TEXHUUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIeH cpejie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUUECKOTO COJICpKaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWUH H MyTEM CpPaBHCHUS
JIOTIOJTHUTEIHHBIX HCTOYHUKOB BBIJICIISATH HMH(OOPMAIIUIO, KOTOPAs SIBISIETCS
MIPOTUBOPEUNBON MITH MOXKET OBITh HETOCTOBEPHOIA;

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHU HAYYIHO-TIOMYJISIPHYIO
JTUTEPATYPY HU3UIECKOTO COJEPIKAHMSI, CITIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu VHTEpHET, BIaAeTh MNpUEMaMH KOHCIICKTUPOBAHMS TEKCTa,
npeoOpazoBaHust HHGOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMECHHBIE W KPAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
coJiep KaHus, B TOM YHCJIE ITyOJIMYHO MPEACTABIISITE PE3YJIbTAThI TPOCKTHOM
WJIM UCCIIE0BATENIbCKOM AESTENBHOCTH, IIPU ATOM T'PAMOTHO UCIIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIM amnmapaT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIIUCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIIECCOB pacHpeAeniaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICJAUTh 32 BBHIMOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeATEeTLHOCTH TPYIIHI, BEICTPAaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
MIPOSIBIISISI TOTOBHOCTH pa3penaTh KOHMIUKTHI.

K xonIty 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IOHATHSA: CHUCTEMa OTCuYéTa, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHWYECKOTO IBHKCHHUS, ae(opmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
DJIGKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JIadbHO30PKOCTD,
CTIEKTPBI UCITyCKaHMsI U TOTJOIEHUs, anb(da, 0eTa- u ramMmma-u3IydeHus,
U30TOIIbI, JICPHAs SHEPTETHKA,;

pa3nuuaTh SIBICHHSA (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHUE, PaBHOYCKOPEHHOE TPSMOJMHEWHOE [BIDKEHUE, CBOOOIHOE
najicHue TeJ, PABHOMEPHOE JBMKEHHE 1O OKPY)>KHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIBU)KEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE



3ByKa, MPSIMOJIMHEMHOE paclpOCTpaHEHHE, OTPAKEHHE U MPEIOMIICHUE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYeHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TPHUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMIIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OUOJOTHYECKOE JIEWCTBHE BUIAMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaguOaKTUBHBIN (HOH, KOCMHUYECKHE JTydd, PAAHNOAKTUBHOE H3IydEHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJIMOAKTUBHBIX W3IyYECHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA Tel M (PU3UUECKHEC SIBJICHUS, UCTIOIB3YS
dbu3nueckue BENUYUHBI (CpENHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJa TSIKECTH, YCKOPCHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tejla, HUMITYJIbC TelNa, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
MPY>KUHBI, KHHETUYECKAsi JHEPT U, TTOJIHASI MEXaHUUECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KojeOaHWi, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb TMPEIOMJICHUS Cpeabl), TPH OINHWCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEMBIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIME JAHHYIO (PU3NYECKYIO BEIMUMHY C APYTHMHU BEIMYHMHAMH,
CTPOUTH TPpaPUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ ammes,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHHS 3apsIOBOTO M MACCOBOTO YHCE
IPYU SIICPHBIX PEaKIUsX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKECHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTEpPa: BBISBIISTH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a YCJOBHs 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE [IJISl pEIIeHUs, MPOBOAUTH pPACU€Thl M  OLICHUBAThH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIIMYUHBI,
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEHIUTh MpPH MOMOUIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(Gu3MUeCcKuX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JuH3e, HAOMIOJEHNE CIUIOIIHBIX W JUHEHYaThIX CHEKTPOB H3IYUYCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOUHOTO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HaYeHUEe Uu3MepseMol BeMHYUHbl ((OKYCHOE pPacCTOSHUE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMM ©0€3 HaydaJbHOW CKOpPOCTH, Tepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh peE3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH



bu3nYecKux BEIUYMH B BUAE TaONMIl U T'papUKOB, JI€JaTh BBIBOIBI IO
pe3yibTaTam UCCleI0BaHuUs;

MPOBOJUTh KOCBEHHbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CpemHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh NPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBKEHHS, MEXaHW4yeckass paboTa M MOUIIHOCTb, 4YacTOTa W MEPHOJ
KOJICOaHU MaTeMaTH4eCKOoro W MPYKMHHOTO MAasTHUKOB, ONTHYECKAs
CWia coOWparomeld JHWH3bI, pPAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpPCHUsI, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOTHATH
U3MEpPCHHUS, CIeays TPEII0KEHHONW WHCTPYKIIMHU, BBIYUCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOTYYEHHBIE PE3YyJIbTaThl C YUETOM 3aJaHHOM
MOTPENTHOCTU U3MEPEHHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

paznuyaTh OCHOBHBIE TIPU3HAKM H3YUYEHHBIX (DU3UYECKUX MOJIENeH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO0, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAs JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh TPHUHIIMIBI JEHCTBUS W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUS W YCKOPEHUS, pakKera,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuiIbCOHA), HCMONB3YyS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BATh CXEMbl U CXEMATUYHBIC PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJOTHUSCKHX MPOIECCOB MPU
perieHur  y4eOHO-TIPaKTUYECKUX  3a7a4, ONTHYCCKHUE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoliei JINH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUMX 3HAHUW B TIOBCEIHEBHOM
KU3HH JJIs oOecrieueHnusi 0€30MacHOCTH MPpU oOpaIieHrud ¢ mprudopamMu 1
TEXHUYCCKUMHU YCTPONCTBAMH, COXPAHCHHUS 3710POBbS U COOTFOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHHMSI B OKpYKAIOIIEH Cpelie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMOCTOATENBHO (HOPMYIUPYSI IIOUCKOBBIN 3aIpOC, HAXOAHUTh
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJIYYCHHOW MH(POpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUH U JIOTIOJTHUTEIHHBIX UCTOUYHHUKOB;



UCIIOJIb30BaTh MIPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3HUECKOT0 COAEpKaHUs, CIIPABOYHbIE MaTEPUaIIbl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJB30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
KonTpoabubie | IlpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
bubmuorexa [JOK
1.1 O - 2
MIHIE - Hayka 0 Hipupole https://m.edso0.ru/7f416194
bu6mmoreka [IOK
1.2 ) 2 1
VISHICCICHE BETIHHIIET https://m.eds00.ru/7f416194
bubmunorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]I TO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 C 1
TPOCHIE Betliectna https://m.eds00.ru/7416194
59 JIBM>XeHuE U B3aUMOJICICTBUE YaCTHIL 2 1 bu6mmorexa [IOK
' BEIECTBA https://m.edso0.ru/7f416194
bu6nmoreka [JOK
2.3 A 2
TPCTATHRIC COUTONMIA BeMecTRa https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pa3nen 3. /IBu:xeHue U B3auUMo/ielicTBHE TeJl
3.1 MexaHn4ecKoe ABUKEHIE 3 bubmorexa LOK

https://m.edsoo0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
32 HHepuus, Macca, IwIoTHOCT 4 . https://m.edso00.ru/7f416194
bubmuorexa [JOK
33 Cuna. Bupt cunt 14 2 https://m.edso00.ru/7f416194
Wroro no pazueny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 JHaBnenue. llepenaua naBiaeHus: TBEPAbIMU 3 bubnmoreka [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [JOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMoChepHoe faaeHne 6 https://m.edsoo.ru/7f416194
44 JleficTBrE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubmuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPrus
bu6mmoreka [JOK
>1 Pabora i MomEoCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hpoctbie MexarmMEL > 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
53 Mexaneckas sHepria 4 ! https://m.edso00.ru/7f416194
Wroro no pazmeny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Konrpoabnbie | IlpakTHyeckue (1ubp )
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensoBble siBJIeHUSA
. bubnmoreka [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKHe 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 IToCTOSHHBIN IEKTPUUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5



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

9 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne i/ P Konrpoabnbie | IlpakTHyeckue (1ubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIKCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B i 20 1 3
SAIMOAICHCTBHE TeT https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHDT COXPAHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Paznen 2. Mexannuyeckue Koj1e0aHUs U BOJIHbI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRUC KOTCOAHMA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 MexaHn4eCKHE BO .3 8 1 3
RAHHTCCRAC BOJHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuorexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasnery 6

Pazgen 4. CBeToBbI€ ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKoHBI pacIpOCTPaHEHHUS CBETA 6 2 bubmorexa LHOK
' pacipoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIuH3BI 1 oNTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Paszgen 5. KBanToBbI€e sIBJICHUA
bu6mmoreka [IOK
5.1 Hcnyckanue u moriomneHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpoeHie ATOMHOIO A1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Anepibie peakii ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
6.1 IToBTOpenue u 0600IIEHNE CONIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTuyeckue
padoThI

Jlara
U3YYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

®uznka — Hayka o IpUpoJIe.
SBnenus npupoipl. uzndeckue
SIBJICHUS

MeXﬁHI/I‘-ICCKI/Ie, TCIIJIOBBIC,
QJICKTPHUUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBIC SABJICHUSA

dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenue
TeMIIepaTyphl P MTOMOIIN
KHUJIKOCTHOTO TEPMOMETpPA U
JaT4yrKa TeMIeparypbl”

Kaxk ¢usuka u gpyrue ecTeCTBEHHbIE
HAaYKH U3Y4aroT IPUPOY.
EcrecTtBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C TTOMOIILIO MOJIeIeH

bu6mmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: NaJbHOCTh NOJETA
11apuKa, MymEeHHOro



https://m.edsoo.ru/ff09f72a

TOPU30HTANILHO, TEM OO0JIbIIIE, YEM
OoJibIIIe BhICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

bub6nmoreka [IOK

7 OKa3bIBAIOIINE JUCKPETHOE
a HUe HCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHUE BEIEeCTBA
8 JIBr>KeHME 4acTHIl BEIIECTBA bubnnorexa LHOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanue «OnbITHI 11O
9 HaOJIFOAEHUIO TEIJIOBOrO
paCIIUPEHHS Ta30BY
10 ArperaTHbIe COCTOSIHUS BEIIeCTBA
B3aumocBs3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHUSIX M UX bubmuoreka [IOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJBI
Mexanndeckoe OBMKEHHUE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubnmorexa [IOK
p p p https://m.edsoo.ru/ff0a05c6
NIBIDKEHNE
bubmmoteka IIOK
13 Ckopocthb. EZUHUIEI CKOPOCTH
p A = p https://m.edsoo.ru/ff0a079c
14 Pacuetr myTH 1 BpeMeHU IBIKECHUA Bubmiorexa OK
yr P a1 https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLIUH.
P . P bubnuotexa [JOK
15 B3aumMopeiicTBue Ten Kak npuynMHa

HU3MCHCHUA CKOPOCTU IBUKCHHUSA TCII

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

16

IImotHOCTE BemiecTBa. Pacuer
Macchl 1 00bEMA Tella 10 €ro
IUIOTHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a0fee

17

JlabGopaTopHas paboTta
«OmnpeneneHue MIOTHOCTH TBEPIOTO
Tena»

18

Pemenue 3agay no teme
"TlmotHOCTH BemiecTna"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuna xak XxapakTepuCTHKa
B3auMoeicTBus Ten. Cua
ynpyroctd. 3akon ['yka

20

Jlaboparopuas padota «3yueHue
3aBUCHMOCTH PACTSKCHHS
(nedopmanuu) Ipy>KUHBI OT
MPUIIOKCHHOM CHITBI»

21

SIBnenune Tarorenus. Cuia TSHKECTH

22

CBs13b MEX]ly CHIION TSKECTH U
Mmaccoii Teia. Bec tena. Pemenne
3azad4 o reme "Cuna tsoxkect"”

bubmmoteka IIOK
https://m.edsoo.ru/ff0al778

23

Cuna TsHKeCTH Ha APYTrux IJIaHCTax.
dusznueckue XapPaKTCPUCTUKHU
IIJ1aHCT

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a1502

24

N3mepenne cuit. JluHamomeTp

bubnunorexa LIOK
https://m.edsoo.ru/ff0al8cc

25

Bec tena. HesecomocTh

but6mmorexa [IOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CrnoxxeHue IByX CHJI, HallpaBJIEHHBIX
110 OJHOM MPSIMOM.
PaBHOelicTBYIOIIASA CHIT

bubnunorexa LIOK
https://m.edsoo.ru/ff0ala70

27

Permrenue 3agad mo reme
"PaBHoelicTBYIOIIAs CHIT"

28

TpeHue CKOJIbKEHUS U TPEHUE
nokosi. Tpenue B npuponae u
TEXHUKE

bub6nmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIBXKCHHUSA OT CUJIbI 1aBJICHUA U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTEH»

bubnunoreka LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha onpeieacHue
PaBHOJECHCTBYIOLIEH CUIIbI

31

Pemenue 3amau mo remam: «Bec
tenay, «[ paduueckoe n3ooOpakeHue
cr, «CHunbly,
«PaBHOZENCTBYIOILIAS CUID»

bubmmoteka IIOK
https://m.edsoo.ru/ff0alde0

32

KonTponbHas pabota mo Temam:
«MexaHn4YeCcKOoe JBHKCHUEC),
«Macca, mIoTHOCTEY, «Bec Tema,
«I"paduueckoe n300pakeHNE CUIT»,
«Cub»

33

JaBnenue. CriocoObl yMEHbILIEHUS U
YBCIIUYUCHUA TaBJICHUSA

but6mmorexa [IOK
https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JaBieHwne raza. 3aBHCUMOCTD

34 aBJIEHUS Tra3a OT 00bEMa buGnuorexa [IOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepenaya maBieHUs TBEPALIMU
35 Tenr;len )KE KOCTSAMH U faﬂsaMH Bubmaorexa ITOK
KA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBiieHUE B XKUJKOCTH U Ta3e,
36 BBI3BAHHOE JEHCTBHUEM CUJIbI Bubmaorexa ITOK
A https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3agau o teme «JlaBieHue bubmuoreka [IOK
B JKMIKOCTH U rase. 3axkoH Ilackamsay https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 0
Coobmaronuecs cocy el https://m.edsoo.ru/ff0a2970
39 I'mapasnnueckuii npecc bubnnorexa [JOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
JKUIKOCTHBIM HAacoc
Atmocdepa 3emiu. [Ipuanrnbl
CYILIECTBOBAHUS BO3 HOI
41 036&:)10111(1/1 3emMin 3;1[:3};/IH(;IHMOCTB bubnmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBIEeHUS OT BHICOTHI
HaJ YpOBHEM MOps
42 Bec Boznyxa. AtmocdepHoe bubnnorexa [JOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHOro bubnmnorexa [JOK

nasienus. OneiT Toppuuennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCUMOCTBH aTMOC(HEPHOTO

44 aBJICHUS OT BBICOTHI HaJl YPOBHEM bubmmorexa [JOK
A 5P https://m.edsoo.ru/ff0a2fc4
Mops
45 bapomerp-anepouna. AtmocdepHoe bubnmnoreka HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Permrenue 3agad mo reme
46 n n
ATmochepHoe aBieHue
JelicTBue ®UJIKOCTH U Ta3a HA
47 MOrPY’KEHHOE B HUX TEJO bubmmorexa [IOK
Py ' https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
Jlaboparopuas pabota
48 «OrnpeseneHue BbITaIKUBAOLIEH Bbu6mmoteka [JOK
CHUJIbI, ICVCTBYIOILEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
«HccnenoBanue 3aBUCHMOCTH Beca
49 Teaa B BOJA€E OT 00bEMa bubnmorexa HOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCTH
Tena»
bu6nmorexa LIOK
50 [TnaBanue Ten
https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHcTpynpoBanue apeomeTpa win
51 KOHCTPYMPOBAHUE JIOAKH U
omnpezeiIeHuE €€
Ipy30M0bEMHOCTH"
59 Pemenne 3agau mo Temam: bu6nunorexa LIOK

«IlitaBanue cyoB.

https://m.edsoo.ru/ff0a3654



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654

BosnyxomnaBanue», «/laBinenue
TBEPJBIX TEJ, )KUJIKOCTEH U Ta30B»

53

Mexanunueckasi pabora

bub6nmoreka IIOK
https://m.edsoo.ru/ff0a3f82

54

Mountgocts. EquHUIEI MOIITHOCTH

bubnunorexa LIOK
https://m.edsoo.ru/ff0a3f82

55

Ypoxk-uccienoanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
MOoIbEME 110 JIecTHHUIE"

56

IIpocteie MexaHu3Mbl. Peryar.
PaBHOBecHe cui Ha ppiuare

57

KonTponbhas padota no teme
«/laBieHue TBEpABIX TET,
KHUJIKOCTEH U Ta30B» /
Bcepoccuiickas npoBepouHas
pabota

58

PezepeHbiii ypok. Pabora ¢
TEeKCTaMH 1o TeMe «JlaBneHue
TBEPJIBIX TN, KHUJKOCTEN U ra3oBy /
Bcepoccuiickas mpoBepodHas
pabota

bubmmoreka IIOK
https://m.edsoo.ru/ffOa4ffe

59

Prryaru B TexHuke, OBITY U IPUPO/IE.

JlaboparopHnast pabota
«HccnenoBanne yciIoBAN
PaBHOBECHSI phIyara

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3agad mo teMe «Y CIOBUSA
paBHOBECHsI pbIyara

but6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

61

Koaddumnuent nonesnoro necTpust
MexaHu3ma. Jlaboparopnas padora
«M3mepenue KII/ naknonHoM
IJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Pabora,
mMottHocts, KIT/1"

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a4c48

63

Mexanuyeckas SHEpIusl.
Kunernueckas u noTeHuaibHas
SHEPIUs

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

bubmuoreka [IOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMEeHTaIbHOE OIpeIeTICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKATBIBAHUHM Te€JIa IO HAKIIOHHOM
MJI0OCKOCTH"

66

KonTponbHas pabota mo Teme
«PaboTa 1 MOIIHOCTh. DHEPTHI»

67

PesepBHylit ypok. Pabora ¢
TEKCTaMM 110 TeMe "MexaHn4ecKoe
nBMKeHue"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0ad4ee6

68

PesepBHblit ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MouHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnubie | I[IpakTnueckue
n/n Bcero u3ydyeHusi  odpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUYECKON bubmmoreka [JOK
1 1
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
Mojenu TBEPAOTO, KUIKOTO U
3 razoo0 a3Hor;0 COCTOSTHHI 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBsicHEHHE CBOMCTB TBEPIOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHH BEIIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannmaeckue u amopdusie 1 bubmuoreka [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CmauuBaHme M KalWJUBSIPHOCTb. 1 bubmuoreka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciliupeHue u cxaTiue 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TeMIiepaTypbl
8 CO CKOPOCTBIO TETUIOBOTO JIBHKECHUS 1
YJaCTHII



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

9 Buyrtpennsis sueprusi. CriocoObt bubmmoreka [JOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60

bub6nmoreka IIOK

10 Braer Tenionepesat https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakrnyeckoe

1 HCIIOIb30BAHUE TEIIOBEIX CBOMCTB bubnunorexa LIOK
BEIIECTB U MaTEPHUAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KonnuectBo Temnorsl. Y aenpHas bubnuorexa [{OK
TETUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIJIOBOTO OajlaHca.

13 TennooOMeH u TerIoBOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuoreka [IOK
TEII000MEHA MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"

Pacuer koaudecTBa TEILIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIIEISIEMOT0 UM MPHU
OXJIAXKICHUH
JlaboparopHnast pabota

16 "Onpenenenue yaenbHOU bubnmorexa HOK

| https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTHU BEIECTBA
17 OHeprus TommBa. Y ienbHast bu6muoreka [JOK

TCIJIOTA CTOpAaHUA

https://m.edsoo.ru/ff0a7b5a



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

IInaBneHue n OTBEPACBAHUC

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABJICHUSI
JlabGopaTopHas paboTta
19 "Onpenenesue yaeabHOl TEIUIOTHI Bubmaorexa ITOK
P y" https://m.edsoo.ru/ff0a72fe
TUTABJICHUS JIbIa
20 [TapooOpazoBanue U KOHACHCAIHSL. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenapHas Temiora
napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
21 3a§HCH§OCTB TeMIepaTypbl bubmorexa OK
patyp https://m.edsoo.ru/ff0a786¢c
KHIICHHUS OT aTMOC(EPHOTO
JABJICHUS
Brnaxnocts Bo3ayxa. JlaboparopHas
99 pabota "Onpenenenue bubmmoreka [JOK
OTHOCHUTEIBHOUN BIAKHOCTH https://m.edsoo.ru/ff0a7628
BO3ayXa"
93 Pemenue 3a1a4 Ha onpeseneHme
BIIQXKHOCTH BO3/1yXa
[TpuHIHIBI paGOTHI TETIIOBBIX
24 neurareneii. [Taposas TypOuHa.
JIBurareins BHYTPEHHETO CTOPAHHMS
KIIJI TenmoBoro aBUraTes.
25 TeruoBbIe ABUTATEIH U 3alTUTA bubmmorexa [JOK
< https://m.edsoo.ru/ff0a7c7c
OKPY’KaIOIIEeH CPeb
26 3aKOH COXpaHEHUS U MTPEBPALICHUS

OHEPTHH B TCIJIOBBIX ITPOIECCax



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme ""TerioBbIe SABICHUSA.

bub6nmoreka [IOK

2t M3MeHeHue arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BenrecTna"
KontponbHas pabora no teme
28 "TeruioBble ABieHuUs. M3MeHnenue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEIECTBA
29 Dnekrpusanus Ten. [[Ba pona
AIIEKTPHUYECKUX 3apsJIOB
Ypoxk-uccienoBanue
30 "DnexTpu3anus TeJd UHAYKIUEH 1
IIPU COIPUKOCHOBEHUU"
31 B3aumMogeiicTBre 3apsyKeHHBIX TEIT. bubmmoreka [JOK
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNeKTpUYECcKoe MoJie.
39 HarnpsikeHHOCTB DJIEKTPUYECKOro bubmmnoreka HOK
nosis. [IpuHnmn cynepno3suuuu https://m.edsoo.ru/ff0a8a0a
JIEKTPUUYECKUX TOJIeH
Hocurenu snexkTpudeckux 3apsaos.
33 OnemeHTapHbli 3apsan. CTpoeHHe
aToMa
34 IIpOoBOAHMKY M TUAIIEKTPUKH. 3aKOH bubmuoteka [IOK
COXpPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha MpyUMEHEHNE bubmuoreka [IOK
CBOMCTB 2JIEKTPUYECKUX 3aps0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKHM TOK, YCIOBHS €70
bu6nunorexa LIOK
36 cymiecTBoBaHus. ICTOUHUKH

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

bubnmoreka [IOK

37 EHCTBHS JIEKTPUUECKOr0 TOKA
2 P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue

38 ANEKTPUYECKOTO TOJISI Ha 1
MIPOBOJIHUKY U JIUDJIEKTPUKH"

DNEeKTPUYECKUM TOK B MeTaJljIax, bubnmoreka [JOK

39
JKUJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U e€
COCTaBHBIE YaCTH
Cuna toka. JJabopatopHas pabota

41 "U3smepeHue u erl)“ Jmp OBalle)I/Ie 0.5 bubsmotexa [IOK

PEHHE 1 peLy TP ' https://m.eds00.ru/ff0a8bd6
CHJIBI TOKA
DIEeKTPUYECKOES HaAIIPSKEHHUE.

42 BoasT™metp. JIaboparopHas paboTa 05 bubnnorexa [JOK
"U3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTHuBiIeHHE TPOBOAHMKA.
43 VY 1enbpHOE COMPOTUBIIEHHE bubmorexa [JOK
A p https://m.edsoo.ru/ff0aa738
BEIECTBA
JlaboparopHnast pabota
"3aBUCUMOCTD AJIEKTPUUYECKOTO
44 COIIPOTUBJIIEHHUS IPOBOJHUKA OT €r0 1 bubmorexa HOK
p P https://m.edsoo.ru/ff0aa738
JUTWHBI, TJIOMIAH TTOTIEPEYHOTO
ceueHus u marepuana”
3aBHCUMOCTD CHJIBI TOKA OT
but6mmorexa [IOK
45 HarnpsbkeHus. 3akoH OMma a1

ydqacCTKa 1nenu

https://m.edsoo.ru/ff0aad4a



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaGopaTopHas pabora
"UccaenqoBaHue 3aBUCUMOCTU CHIIBI

46 TOKa, 1 €ro 4epe3 pe3ucTop, OT bubmorexa LOK
> AL P3P P> https://m.edsoo.ru/ff0aa04e
COIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalIeTbHOE
COCTMHEHUS TIPOBOTHUKOB
Jlaboparopnas padota "IIpoBepka
48 IIpaBWJIa CJI0KEHUSI HaIlPsLDKEHUN Bu6mmoteka [JOK
IIPY TIOCJIEIOBATEIIBHOM https://m.edsoo.ru/ff0aaas8
COEIMHEHUH JIBYX PE3UCTOPOB"
Jlaboparopuas padota "IIpoBepka
49 MpaBujIa JJi CUJIbI TOKA MPU bubmmoreka [JOK
NapasyieIbHOM COEUMHEHUHT https://m.edsoo.ru/ff0aadle
pe3uctopon”
Pemenue 3a1a4y Ha MprUMeHEHHE
50 3akoHa OMa JJ1 pa3IuyHOrO brbmmorexa [TOK
P https://m.edsoo.ru/ff0aaf8a
COETMHEHUS TIPOBOIHUKOB
PaGota u moutHOCTH
51 AIEKTPUUYECKOTO TOKA. 3aKOH brbmmorexa [TOK
P ' https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
JlaboparopHnast pabota
52 "On Ie) eJ'II:?HI/Ie pa60T51 ¥ MOIITHOCTH bubmmorexa [TOK
pedt P " H https://m.edsoo.ru/ff0ab3e0
ANEKTPUUIECKOTO TOKA
DJIEKTPUYECKUE LEMH U
53 MOTPEOUTENH PIEKTPUUECKOI bu6muoreka [JOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHUe

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
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https://m.edsoo.ru/ff0aaf8a
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IlocTossHHEIE MarHuThbl, UX

54 N
B3aUMOJIENCTBUE
55 Ypok-uccnenosanue "M3zyuenue 1 bubmmoreka [JOK
M0JIeH MOCTOSIHHBIX MarHUuTOB" https://m.edsoo.ru/ff0ac3d0
MarauTtHOe none. MaruuTHoe 1moJjie
bub6nmoreka [IOK
56 3eMJIH U €r0 3HauYeHUuE I KA3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DIJIEKTPUUECKHE 3aps/Ibl.
57 3apsHKeHHBIC Tella U UX bubmorexa HOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMoercTBuA. [10CTOSHHBIH
AIEKTPUUYECKUN TOK"
KonTponbhas padbota no teme
"DJIeKTpUUECKUE 3apsbl.
3apspKeHHBIC Tela M UX
. . bubnuorexa [{OK
58 B3auMoAercTBUA. [10CTOSTHHBII
. | https://m.edsoo.ru/ff0abea8
ANEeKTpUYecKuit Tok" /
Bceepocculickas nposepoyHast
paborta
PesepBHblit ypok. Pabora ¢
Tekctami 110 TeMe "llocTosTHHBIH
. " bu6nmorexa LIOK
59 AIIEKTPHUYECKHUI TOK" /
8 https://m.edsoo.ru/ff0acdc6
Bcepocculickas npoBepodHas
pabora
OmneiT Opcrena. MarHuTHoe 1osue
60 JIIEKTPUUECKOr0 TOKa MarHuTHoe bubmmorexa TIOK
P https://m.edsoo.ru/ff0acld2
T0JIe KaTYIIKH C TOKOM
61 IIpuMeHeHue dIEKTPOMarHuToB B 05 bu6muoreka [JOK

texHuke. JJaboparopuas pabota

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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"U3y4yeHue neicTBUSA MAarHUTHOTO

T0JIs1 HA MPOBOJIHUK C TOKOM"

62

BHGKTPOI[BI/H‘&TCJIB IIOCTOAHHOI'O
Toka. Mcronp3oBanue

BHCKTpOHBHFaTeHCﬁ B TEXHHYCCKHX

YCTPOMCTBAX U HA TPAHCIIOPTE.
Jlaboparopnas pabota
"KoHcTpyupoBaHue 1 U3y4eHue
paboThI aekTpoaBUTaTess'”

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0ac86c

63

OmnbrTel @apasest. 3akoH
3JIEKTPOMArHUTHON MHIYKIUH.
IIpaBuio Jlenna

64

Onextporenepatop. CriocoObl
TIOJTYdeHHs IEKTPHIECKOH
SHEPTUU. DIIEKTPOCTAHLIMHU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUH

65

[ToaroroBka K KOHTPOIBHOM paboTe

1o TeMe "DIIeKTPUUECKHE U
MArHUTHBIE SIBJICHUS"

66

KonTponbhas pabota no teme
"JJIeKTpUUECKUE U MAaTHUTHBIC
SIBJICHUS "

bu6nmorexa LIOK
https://m.edsoo.ru/ff0acb14

67

PesepBHblit ypok. Pabora ¢
TekcTtaMu 1o TeMe "TenmoBeie
SIBJIEHUS"

but6mmorexa [IOK
https://m.edsoo.ru/ff0accbe

68

PesepBHrlit ypok. Pabora ¢
TEKCTaMH 110 TeMe "MarauTHeie
SABJIEHUS"



https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

14.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero Kontpoabubie | IlpakTuueckue II/I[:;:GHI/IH :)Iglt)l;izl;zreﬂbnme
padoThI padoTshI pecypenI

1 MexaHnndeckoe JBHKEHUE. 1
MartepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTEILHOCTD 1 bu6mmoreka [IOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE nIpsIMOJIMHEWHOE bubnuorexa [JOK

3 1
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOIUHEIHOE

4 nBrokeHue. CpeHsisi 1 MTHOBEHHas 1
CKOPOCTh

5 [IpsimonuHENTHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBFKCHUSI. 1
I'paduk cxopoctu
JlaboparopHnast pabota

7 "OnpeneneHune yCKOpeHus Tesa npu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJIOCKOCTH"

8 CBoOomHoe nagenne teil. OIbITH 1
lanunes

9 PaBHOMeEpHOE nBMXKEHUE IO 1 bubnnorexka [JOK

OKPYKHOCTH. HCpI/IOI[ 1 4acToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LleHTpOoCTpEeMHUTEILHOE YCKOPEHHE
1 [IepBe1it 3akon HeroTona. Bektop bubnmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmoreka [JOK
PaBHOelicTBYIOIIAs cHJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3anau Ha npuMeHeHHE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna yupyrocti. 3akon Tyka https://m.edsoo.ru/ff0aeca?
16 Pemenue 3amau o reme «Cuita
YIIPYTOCTH
JlaGopaTopHnas pabota
17 «OHpI;,I[eJII;HI/IelzKeCTKOCTI/I bubmmorexa [TOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6nmoreka [JOK
18 Cua Tperns https://m.edsoo.ru/ff0af738
19 Pemenue 3amaa mo reme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabota
20 "Onpeznenenne ko3 PuumeHTa bubmmorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHHS
Pemenue 3agad nmo teme "3akoHbI
21 Herorona. Cuina ynpyroctu. Cuna bubnmorexa LIOK

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
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Cuta TSDKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmiorexa LIOK
S https://m.edsoo.ru/ff0af044
Ypok-koHpepenius "JIBuxeHue Te

23 BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema). ['anmaktuku"

Pemenue 3anau no teme "Cuna

24 TSDKECTU U 3aKOH BCEMUPHOTO bubmorexa LIOK
I https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocMHu4ecKas CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepHAaIbHON TOUKH.

AOGCOIIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpOTO TENA C BH6J_IHOTeKa LHOK
SAKPEIIERHOR 0CIO BPAIICHILA. https://m.edsoo.ru/ff0afe36
MowmenT cuibl. LlenTp TsokecTn
PaBHOBecHe MaTepHaIbHOH TOUKH.

AGCOIIOTHO TBEPAOE TETO.

27 PaBHOBecue TBEpOrO TENA C©
3aKPETIEHHON OChIO BPAIIEHHS.
MowmeHnT cuisl. LeHTp TsKecTH

28 Pemenue 3agau mo teme "MoOMEHT bu6nmoreka [JOK
cuibl. Lentp Tspxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOILHOM paboTe

29 1o TeMe "MexaHn4YeCcKoe ABIKEHIE. bubmorexa HOK

BzaumoneiictBue Ten"

https://m.edsoo.ru/ff0b0408



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
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https://m.edsoo.ru/ff0b0408

KouTponbhas pabota no teme

30 "MexaHnyecKoe IBUKEHUE. buGnnorexa LIOK
. https://m.edsoo.ru/ff0b06ec
BsaumogeiictBue Ten"
Nmnynbe Tena. UMiynbe cubl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnnoreka [HOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICCTBHE
Pemenue 3agad mo reme "3akoH bubmuorexa [JOK

32
COXpPaHEHUs uMIyJsbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koupepenuus "PeaktuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"

bu6mmoreka [IOK

34 Mexannyeckas paboTa U MOITHOCTh https://m.edsoo.ru/F0b0agA

35 PabGota cHIIBI TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora

36 «Omnpenenenue pabOThI CUITBI TPEHUS
MIPU PAaBHOMEPHOM JBUXKEHUU TeJa
10 TOPU30HTATBHOM MMOBEPXHOCTH

37 CBs13b DHEPTUH U PaOOTHI.

[ToTenumanpHas sHEpPrust
Kunernueckas sneprus. Teopema o bubnuoteka [JOK

38 .

KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHHS SHEPTUHU B
MEXaHUKe

40 JlabopaTtopHas pabota «3ydeHue bubnmuorexa [JOK

3daKOHa COXPAaHCHUSA JHCPI U

https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0a84
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41

KomnebaTennHoe ABUKEHUE U €0
XapaKTEPUCTUKU

bubmuorexa [JOK
https://m.edsoo.ru/ff0b1858

42

3aTyxatromue KojieOaHusl.
BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

43

MaremaTuyecKuid U NPyKUHHBINA
MasTHUKA

44

VYpoxk-uccienoBanue «3aBUCUMOCTb
repuo/ia KojieobaHuM OT KECTKOCTH
MIPY>KUHBI U MACCHI TPy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpaiienue 3Hepruu npu
MEXaHMYECKUX KOJIeOaHMsIX

46

Jlaboparopras pabora
«OrnpeeneHne YacToThl U IEproia
KoJ1e0aHui NPYKUHHOTO MasiTHUKA

bu6mmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

Jlabopartopnast pabora «IIpoBepka
HE3aBHCUMOCTH MEePHOJIa KOJIeOaH it
rpy3a, MOJABEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

48

Mexaunueckue BoaHEL. CBOWMCTBA
MeXaHU4eCKHuX BOJIH. [IponosibHbIE U
TIOIIEPEYHBIE BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEIIE.
CeiicMuueckre BOJIHbBI"

50

3Byk. Pacnipoctpanenue u
OTpa)KEHHE 3ByKa



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

51

Ypok-uccnenosanue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

52

I'poMKOCTb 3ByKa U BBHICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

Ypok-koHpepeHius "YIbpTpa3sByK U
nHOPa3BYK B IPUPOE U TEXHHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "3aKOHbI COXPaHEHMUS.
Mexanuyeckue KojeOaHusi U BOJIHbBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

55

Kontponbnas paboTa mo teme
"3aKOHBI COXPaHEHUS.
Mexanuyeckue KojeOaHusi ¥ BOJIHbBI"

56

DNeKTPOMarHuTHOE ToJIe.
3JICKTpOM3FHHTHI:I€ BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH

58

Ypok-kouhepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C
MOMOIIBI0 MOOMIIBHOTO TenedoHa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3anau Ha onpenenenue
YacCTOThI U JJIUHBI
3JIEKTPOMArHUTHON BOJHBI



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
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DneKTpOMarHuTHas MpUpo/ia CBETA.

61 CkopocTh cBera. BonHoBwlie bubmorexa HOK
P ’ https://m.edsoo.ru/ffOb31d0
CBOIICTBA CBETa
Uctounuku cBeta. [IpsmonuneitHoe
62 acIpocTpaHeHHe cBeTa. 3aTMEHUS bubmmorexa [IOK
Pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aK0H OTpa)KEHUS CBETA. 3epKaa.
63 Pemenne 3aa4 Ha IpUMEHEHNE bubmmorexa [IOK
p https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAXKCHHSI CBETA
64 [Ipenomiienue cBeta. 3aKoH bubnuorexa [IOK
MPEJTOMJIEHUSI CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHUE
65 ceera. Mcnonb30BaHuE MOTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ff0b3c5c
OIITHYECKUX CBETOBOIAX
JlaGopatopHnas pabora
"UccnenoBanue 3aBUCUMOCTH yIJIa
66 MIPEJIOMJIEHUS CBETOBOIO JIyya OT
yria naJieHusl Ha TpaHule "BO3ayX-
crexio""
VYpok-koHpepeHus
"M CcrIonp30BaHUe IOITHOTO
67 BHYTPEHHETO OTPAKECHUS:
CBETOBO/IBI, OIITHKOBOJIOKOHHAS
CBS3b"
bu6mmorexa [IOK
68 JInnzel. OnTudeckas CUIa JUH3EI
https://m.edsoo.ru/ffOb3f2c
. Bbu6anorexa [IOK
69 [TocTpoeHne N300paKeHHUI B TMH3AX 1

https://m.edsoo.ru/ffOb444a



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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JlaGopaTopHas paboTta
"Onpenenenue GOKyCHOTO

bu6mmoreka [IOK

70 pacCTOAHUS U ONITUYECKOMN CHUJIIBI https://m.edsoo.ru/ff0b4206
cobuparomei TUH3bI1"

7 Ypok-koHpepenus "OnTudyeckue bubnnoreka [HOK
JMH30BbIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

79 I'na3 kak onruyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 VYpox-koupepenuus "ledexrsr
3penus. Kak coxpanurts 3peHue"

Paznoxenne 6e10ro cBeTa B CIIEKTP.

72 Omnertel HetoTona. Cnoxxenue bubnuorexa [JOK
CIIEKTpaJIbHBIX LIBETOB. [[nucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopras padota "OnbITHI 11O
pasyoXeHuto 6eJI0ro CBeTa B CIEKTP

75 Y BOCTIPUSATHIO 1[BETA MPEAMETOB MIPH bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
WX HaOJTIOICHUU Yepe3 1BETOBBIC
¢bunabTpel"
VYpok-nipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: TUCTIEPCHS,
uHTepdepeHus u nuppaxuaus”

77 OmeiTel Pe3epdopaa u ruianerapHas bubnmnorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctrynatel bopa. Monens atoma

bopa



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
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I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

bubmuorexa [JOK
79 .K . JIuneii
ATOMOM. RLBAHTBL. JUHCHAATHIC https://m.edsoo.ru/ffOc144c
CIEKTPBI
80 Ypok-npaktukyMm "HabGmroneHue bubnnoreka [HOK
CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BHUIBI bubmmorexa [IOK
A A https://m.eds00.ru/ff0c1672
82 Crtpoenue aTOMHOTO sijipa. bubnmoreka [JOK
Hyxknonnas monens https://m.edsoo.ru/ff0cl18ac
83 PannoaxktuBHbIE IpEBpaLCHNUS. bubnuorexa [JOK
H3zoTormr https://m.edsoo.ru/ffOclal4
Pemenue 3agau o teme: bu6mmoreka [IOK
84
"PagmoakTrBHBIE TTpEeBpallieHus " https://m.edsoo.ru/ffOclb4a
85 [lepuon monypacnanga
Ypok-koHpepeHus
86 "Ppa I/IoaK”;EIBI?-ILI: U3JIy4EHHUS B bubmmorexa [OK
g i | https://m.edsoo.ru/ff0c2126
MPHUPO/IE, MEAUIINHE, TEXHUKE
SlnepHble peakiuy. 3aKOHBI
87 C(flx paHeHESI 3aH${ OBOTO U bubmorexa LOK
p P https://m.edsoo.ru/ffOc1c58
MacCOBOT'0O YHCEN
88 DHeprus CBA3U aTOMHBIX SIJIEp. bubnmnorexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agad nmo reme "AnepHeie
peakuun"
90 Peakiuu cunTe3a U neneHus saep. bubmuorexa [JOK
Hctrounnku sHeprun ColiHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
01 VYpok-koudepennus "AnepHas

sHepreTuka. JleincTBus



https://m.edsoo.ru/ff0c144c
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PaZMOaKTUBHBIX U3ITy4YEeHUHN Ha
JKHBBIE OpraHu3MbI"

IToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DJIEKTPOMArHuTHOE TOJIe.

bu6mmoreka [IOK

92
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBieHus"
KonrtponsHas pabora o Teme
93 "DJIeKTpOMarHuTHOE MOJIE.
DNEeKTPOMarHuTHBIC BOJIHBI.
KBanToBsie siBieHus"
[ToBTOpenue, o6o0mIEHNE.
94 JlaGopaTopHbie pabOTHI IO Kypc bubmmorexa LOK
" patop . P | pey https://m.edsoo.ru/ff0c245a
BiaumopnericTBue Tein
[ToBTOpenue, o6o0meHue. Pemenue
95 ACUETHBIX U KQYEeCTBCHHBIX 337124 bubmmorexa LOK
P | fl https://m.edso0.ru/ff0c2572
no teme "TernoBsle mporecch
IToBTrOopenue, o6o0mmenue. Pemenune
96 pacueTHBIX U Ka4ECTBEHHBIX 33]a4 bubnuoreka [IOK
no teme "KIIJ] TenmoBbIx https://m.edsoo.ru/ff0c2a22
nBuraresein”
[ToBTOpenue, 06o61eHue. Peenne
97 ACUETHBIX U KQYEeCTBEHHBIX 33734 bubmmorexa LIOK
P | " https://m.edsoo.ru/ff0c2b30
o teme "KIIJ] anexTpoycTaHOBOK
[ToBTOpenue, 0600IIEHNE.
bu6mmorexa [IOK
98 JIaboparopHbIe pabOTHI IO KypCy

"CBeTOBbI€E SIBJICHUA"

https://m.edsoo.ru/ff0c2c52
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[ToBTOpenue, o600meHne. Pabora ¢

99 TEKCTaMH 110 TeME "3aKOHEI 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, o600meHne. Pabora ¢
100 Tekcramu 1o TeMe "Konebanus u 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTropenue, o6o0menue. Pabora ¢
101 TekcTamu 110 Teme "CBeTOBbBIE 1 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTrOopenue, o600menue. Pabora ¢
102 TekcTamu 110 Teme "KBanTtoBas u 1
sanepHas Gpusnka"
OBLIEE KOJIMYECTBO YACOB I10 102 97

I[TPOT'PAMME
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pasiinvdaTth ABJICHHA 10 OIMMMCAHWUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

13

pacrio3HaBaTh NPOSBICHUE HW3YYEHHBIX (UINUYECKUX SBICHUN B
OKpY’KaloIlleM MUpe, B TOM 4uciie pU3NUecKue SBJICHUS B IPUPOAE,
MIPH ATOM TIEPEBOIUTH MPAKTHUYECKYIO 33]a9y B YU€OHYIO, BBIJIEISATh

CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHM) (PU3NUECKUX SIBICHUI

14

OIMCHIBaTh M3Y4YECHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUA,
UCTONB3ysd (DU3MYECKHE BEIMYMHBI, NPU ONHUCAHWH IPABHIHHO
TPAaKTOBaTh (PU3UUYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, HX
0003HAaUYEeHUsI U EOUHUIBI (PU3NYECKUX BEJIUYUH, HaAXOAUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEJIUYUHY C
JPYTMMHU BEJIMYMHAMU, CTPOUTD I'paMKH N3YYEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINMYHMH

1.5

XapaKTEepU30BaTh CBOMCTBA TeJ, (DU3NUYECKUE SBJICHUS U TPOIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaThb CIIOBECHYIO
(hopMyTUPOBKY 3aKOHa M 3alHMCHIBATh €r0 MaTeMaTU4YeCKoe

BBIPAKCHUC

1.6

OOBSACHATH (PU3NUECKHE SBIECHUS, ITPOLIECCHl U CBOMCTBA TEJl, B TOM
4ylucllie U B KOHTEKCTE CHUTyallMd NPaKTMKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISIBISATH NPUYMHHO-CIIEACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHHe M3 | — 2 Jorm4eckux IaroB ¢ omopoil Ha 1 — 2
M3Y4YEHHBIX CBOMCTBa (PU3MYECKUX SIBICHHUM, (PU3MUECKHUX 3aKOHA

HJIN 3aKOHOMCPHOCTU




1.7

pemarb pacy€THble 3a1a4 B 1 — 2 1eMCTBUSI, UCTIOJIb3Ysl 3aKOHBI U
dbopMyIbl, CBsi3BIBatONIME (DU3WUECKHE BEIWYMHBI: Ha OCHOBE
aHaJlM3a yCIIOBUS 3aJjaud  3alKChbIBaTh  KpaTKoe YyCIOBHE,
MOJICTABIATh (PU3UUECKUE BETUYMHBI B (HOPMYJBl U TPOBOIHTH
pacuéTel, HAXOAWUTH CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIEC IS
pelICHUA 3aja4, OLICHUBATh PCAIMCTUIHOCTD HOJIy‘-IGHHOﬁ

(bu3nYecKoil BETUYMHBI

1.8

pacrno3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU
(U3NYECKUX METOJOB, B OIMCAHUU MCCJICIOBAHUS BBIJICIATH
MpoBepsieMOe  MpelroyiokeHue  (TUMoTesy),  pas3audyarh U
UHTEPIPETUPOBATh IOJIYYEHHBIM pe3yJabTaT, HAXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJLI I10 €I'0 pE3yJibTaTaM

1.9

MIPOBOJAUTH ONBITHI 0 HAOMIOACHUIO (PU3MYECKUX SIBJICHUN WU
¢bu3nuecKkux  CBOWCTB  Tel:  (OpMyIHpOBaTh  IPOBEpsSEMBbIC
MIPENAINOJIOKEHNS, COOUpAaTh yCTAHOBKY M3  IPEAJIOKEHHOTO

O60py,[[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa 1 (1)OpMy.]'II/IpOBaTB BBIBObI

1.10

BBITIOJIHATH MPSMBIE U3MEPEHHSI ¢ MCIOJIb30BAHUEM AHAJIOTOBBIX U
M (POBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUs MPHUOOPOB C YUETOM

3aJJaHHOH a0COIOTHOM MOTPENTHOCTH NU3MEPEHUH

1.11

MPOBOJIUTh  HCCIICOBAaHUE 3aBHCUMOCTH OIHOM  (pu3mueckoi
BEJIIMYUHBI OT JPYrOM C HCIOIB30BAHUEM IIPSMBIX H3MEPEHMUI,
y4acTBOBaTh B IJIAHUPOBAHUU Y4eOHOTO HCCIEI0BaHUsS, cOOMpATh
YCTAaHOBKY U BBIINOJIHATE HW3MEPEHUs, CIEeAys MPEeMIOKECHHOMY
IaHy, (UKCUpPOBaTh pE3yJbTaThl IOJYYEHHOH 3aBHCHUMOCTH
(U3NYECKUX BETUYMH B BHUJIE MPEAJIOKEHHBIX TaOiIMIl U TpaduKoB,

ACJIaTh BBIBOALI IO PE3yJIbTaTaM UCCIICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3MUECKUX BETUYUH, CIIEHYS
MPEVIOKEHHONM  MHCTPYKLIMHM: TIPH  BBIIOJHEHUU W3MEPEHUU
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIUUCIISATH 3HAUEHUE

HCKOMOM BEITUYUHEI

1.13

coOnroAaTh MpaBuUja TEXHUKH O€30MacHOCTH TMpu paboTe cC

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

YKa3bIBaTb IIPHUHIHIILI )ICfICTBI/ISI HpI/I60pOB U TCEXHUYCCKUX
YCTpOﬁCTB, XapaKTCPU30BaATh HNPUHIUIILI ﬂeﬁCTBHH HU3YUCHHBIX

MpUOOPOB M TEXHUYECKUX YCTPOWCTB C MOMOUIBIO MX OIMCAHUS,




UCIIONIb3YS 3HAHHUA O CBOMCTBaX (U3MYECKUX SBICHUH U

HeoOxouMBbIe (PU3MUECKHUE 3aKOHBI H 3aKOHOMEPHOCTH

1.15

MPUBOANTH TPUMEPHl (HAXOAUTh HWHPOPMALUIO O NpUMepax)
IIPAKTUYECKOIO  MCIOJIb30BaHUS  (PU3MUYECKMX  3HAHMH B
MOBCEJTHEBHON KM3HM sl obecriedueHUs: Oe30MacHOCTH MpU
oOpamieHun ¢ mnpubopaMM U TEXHUYECKUMM YCTPOWCTBaMH,
COXpaHEHHS 3I0pPOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTO

MOBEJICHUS B OKPYKAIOIIECH cpefie

1.16

OCYIIECTBIATH OTOOP MCTOUHUKOB MH(POpMaIuu B cetu HTepHET B
COOTBETCTBUHM C 33/IaHHBIM ITOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIINXCS 3HAHUM U MyTEM CpPaBHEHUS PA3IMYHBIX HCTOYHHKOB
BBIJICTATh MHPOPMAIIHMIO, KOTOPasi SIBISCTCSA MPOTHBOPEYMBON WIIN

MOXET OBITh HEJOCTOBEPHOI

1.17

HCIIOJIb30BAThH pu BBITIOJIHEHUU y4eOHBIX 3a/1aHuM
HAYYHONIOIYJISIPHYIO ~ JIUTEPAaTypy  (U3NYECKOTO  COJECpPKAHHUA,
CIIpaBOYHBIE Marepuaiibl, pecypcbl cetu HMHTEpHET, BIaneTh
puEMaMHu KOHCIIEKTUPOBAHMS TEKCTa, npeoOpazoBaHus

nH(OpMAaLIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHbIE KPATKHE MMCbMEHHBIEC U YCTHBIE COOOIICHHUS
Ha OCHOBE 2 — 3 WCTOYHHKOB WHGpOpMAUu (U3HIECKOTO
COJIep>KaHusl, B TOM YHCIIe MyOIUYHO JeNaTh KPaTKHe COOOIIEHUs O
pe3yibTaTax MPOEKTOB WM Y4YeOHBIX HCCIEAOBAHHUM, MPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUHHBIN anmapar Kypca

(U3HKH, COPOBOKIAThH BHICTYIIJICHUE MPE3eHTaUei

1.19

MpU  BBIMOJIHEHWH  y4EOHBIX TMPOEKTOB U  HCCIENOBaHUI
pacmpeienath O0SI3aHHOCTH B TPYIIle B COOTBETCTBUHM C
MOCTaBJICHHLIMM 3aJadyaMH, CJICAUTh 3a BBINOJHEHHEM IlJIaHa
IefcTBUI, aJeKBaTHO OIEHMBAaTh COOCTBEHHBIM BKJIag B
JIeATeIbHOCTD TPYIIIBL, BBICTpanBaTh KOMMYHUKATUBHOE

B3aUMOJICMICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

8 KVIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHus

11

HCIIOJb30BAaTh IIOHATHUA

1.2

pasiiniaTth ABJICHHA 10 OIMMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bl/I3I/I‘IeCKO€ SABJICHUC

13

pacrno3HaBaTh MPOSABICHUE H3YYCHHBIX (DU3MUECKUX SBJICHUN B
OKpY’KaloIIeM MHUpE, B TOM 4HciIe PU3NUECKUE SBJICHUS B IIPUPOJIE,
IIPH 3TOM MEPEBOAUTD MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBIICISATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

14

OINMCBIBATh M3Y4YECHHBIE CBOWCTBA Tel W (PU3MUECKUE SBICHMS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, TPU ONHUCAHWH IPABHIBHO
TPakTOBaTb  (U3UYECKUH  CMBICA  HUCIOJIb3YEMBIX  BEJIHWYMH,
0003HAaUEeHUsI U E€OUHUIBI (PU3NYECKUX BEJIMYUH, HaXOAUThH
(GopMysbl, CBS3BIBAIOLIME JaHHYIO (U3UYECKYIO BEJIUYUHY C
JIPYTUMH BEIHYUHAMH, CTPOUTH IPaUKN N3yYCHHBIX 3aBUCHIMOCTEN

(1)I/I3I/I‘IGCKI/IX BCINMYHMH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3UYECKHE SBICHUS U TPOIIECCHI,
HCIOJIb3Ysl WM3YYEHHBIE 3aKOHBbI, IIPU 3TOM [JaBaThb CIIOBECHYIO
(GOpMyJIIMPOBKY 3aKOHa H 3alHMCHIBATh €r0  MaTeMaTHYeCKOEe

BBIPAKCHUC

1.6

OO0BSCHATH (hU3MUECKHE MPOLIECCHl U CBOWCTBA TN, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE W3
1 — 2 normyeckux maroB ¢ MOMOIIbIO 1 — 2 U3yYEHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX ﬂBHeHHﬁ, (bI/I3I/I"IeCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTH

1.7

pemars pacy€THbIe 3a4auu B 2 — 3 NeHCTBUS, UCIOJB3YS 3aKOHBI U
(dopMynbl, CBs3bIBAIOLIUE (PU3UUECKUE BEJIWYMHBI: HAa OCHOBE
aHalM3a YCJIOBHUs 3a/1a4M 3alUChIBATh KPATKOE YCIIOBUE, BBIABIIATH
HE/IOCTAaTOK JAHHBIX JUIA PELIeHHs 3a/laud, BBIOMpaTh 3aKOHBI H
(dbopMyIibl, HEOOXOaUMBIE 711 €€ pelIeHUs, TPOBOAUTh PacUETHl U
CpaBHUBaTh NOJYYEHHOE 3HAaueHHE (U3NYECKOH BEIMUYUHBI C

U3BECTHBIMU JaHHBIMHU

1.8

pacrno3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOXHO PEUIUTh MpPU MOMOIIU

(bl/ISI/IquKI/IX MCETOHOB, HCIIOJIB3YysA OHNHUCAHUC HUCCIICAOBAHUA,




BBIACIATE IPOBEPACMOC NIPEAIIOIONKECHNE, OLICHNUBATD ITPAaBUJIBHOCTDH

nopsaaKa ImpoBCACHUA UCCIICA0BAHUA, NCTIATh BHIBO/IbL

1.9

MPOBOJIUTH OMBITHl 1O HAOMIOACHHIO (DU3WYECKHUX SIBICHUH WIH
¢u3nuecKkux  CBOMCTB  Teil:  (OpMyIHpOBaTh  IPOBEpsSEMBbIC
NPENOIOKEeHNsI, COOMpaTh YCTAaHOBKY M3  MPEIIOKEHHOTO

O60py,[[0BaHI/I$[, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

1.10

BBIIIOJHATL HOPAMBIC HU3MCPCHUSA C HCIIOJIB30BAHHMEM aHAJIOI'OBBIX
npuOOpoB M JNaTYMKOB (U3MYECKUX BEJIMYMH, CPABHHUBAThH
pe3ylbTaThl U3MEpPeHW ¢ y4€ToM 3aJaHHOW  abCONIOTHOM

IIOrp€IIHOCTHU

1.11

MPOBOJIUTh HCCIIEOBAaHUE 3aBHCUMOCTH OIHOH  (pu3mueckoi
BEJIMYHMHBI OT JPYrod C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUI:
TUTAHUPOBATh HCCIIEIOBaHUE, COOMpPATh YCTAaHOBKY W BBITIOJHSTH
U3MEpEHus, Cleays MpeIoKEHHOMY IUlaHy, (UKCHpOBATh
pe3yJIbTaThl OJYYEHHOW 3aBUCUMOCTH B BHJIE TaOIUIl U TpaduKOB,

ACJIaTh BbIBOABI IO PE3yJibTaTaM UCCICAOBAHN

1.12

MPOBOAUTh  KOCBEHHBIE U3MEpPEeHHS  (PU3UYECKHX  BEJIUYUH:
IUIAHUPOBATh ~ WM3MEPEHUs,  COOMpaTh  IKCICPUMEHTAILHYIO
YCTaHOBKY, CJelysl MNPEeMJIOKEHHON HWHCTPYKLMH, U BBIYUCIATH

3HAa4YCHUC BCIINYNHBI

1.13

CO6J'II-OIL8.TB npaBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000pPYyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3yYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMUCAHUA, HUCIOIb3Ys
3HaHHUS O CBOWCTBaX (U3MUECKUX SBJICHUH U HEOOXOAMMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.15

pacrno3HaBaTb MPOCTBIC TCXHUYCCKUE yCTpOI\/JICTBa 1 USMCPUTCIILHBIC
HpI/I60pH 10 CXE€MaM U CXEMAaTUYHbIM PUCYHKaM, COCTABIIATH CXCMbI
OJICKTPUYCCKUX ueneﬁ C MOCICAOBATCIbHBIM W MapaJlICIbHBIM
COCAUHCHHUECM JJICMCHTOB, pasjin4asd YCIIOBHBIC 0003HaUCHHS

3JIEMEHTOB JIEKTPUYECKHUX LETEen

1.16

NPUBOANUTH TpPUMEPHl (HAXOAUTh HWHPOPMALUIO O NpUMepax)
MPaKTUYECKOTO0  MCIIOJIBb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCEJTHEBHON KM3HM s obecrieueHUs: 0e30MacHOCTH  IpU

oOpameHuu ¢ TmpuOOpaMd U TEXHUUYECKHUMH yCTPONCTBAMHU,




COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM DSKOJOTHYECKOTO

MOBEICHUS B OKPYKAIOLIEN cpeie

1.17

OCYIIECTBIISITh MOUCK MH(MOpManuu (PU3NIECKOTO COACPKAHUS B
cetu MIHTEpHET, HA OCHOBE UMEIOIIUXCS 3HAHUH U TTyTEM CPaBHEHUS
JIOTIOTHUTEIHHBIX HCTOYHUKOB BBIACIATH HH(DOpPMALHIO, KOTOpas

SABJIACTCA HpOTI/IBOpC‘IHBOfI WJIA MOYKET OBIThH HG,Z[OCTOBCpHOI;'I

1.18

WCIIOJIb30BaTh TMPU BHINIOJHEHUHM YYEOHBIX 3aJaHWi HAYYHO-
MOMYJISIPHYIO JIUTEPATYPy (PU3NYECKOTO COAEPIKaHUSI, CIPABOYHbBIC
Marepuaibl, pecypcbl cetu HHTepHeT; BIaneTh NpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHDOPMALIUU U3 OAHON

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTb COOCTBEHHbIE THCHbMEHHBIE U KpAaTKUE YCTHBIC
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJIBKUX UCTOYHUKOB
(U3MYECKOTO COJepKaHUs, B TOM YHCJE MyOJUYHO HPEICTABIATH
pe3yJIbTaThl IPOEKTHOM WUJIM UCCIEA0BATENbCKOMN NEITENBHOCTH, IPU
3TOM TPaMOTHO HCIOJb30BATh M3YYEHHBIM MOHATUWHBIN amnmapar

Kypca GU3UKH, COTPOBOXKAATH BHICTYIJICHUE TIPE3EeHTallUEH

1.20

MIPH BBITIOJTHEHUHU YYEOHBIX TPOCKTOB U UCCIIETOBAHUNA (PU3HMUECKUX
IIPOLIECCOB pacIpesiesiATh 005 3aHHOCTH B IPYIINE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Ja4aMM, CJCIAWTh 34 BBIIOJHEHUEM IUIAHA
JNEUCTBUM M KOPPEKTUpPOBaTb €ro, AaieKBaTHO  OLEHUBATH
COOCTBEHHBIH BKJIAJ B JESATENBHOCTb TIPYIIBbl, BbICTpaUBaTh
KOMMYHHUKAaTUBHOE  B3aUMOJEWUCTBHE, MPOSABIsAL  TOTOBHOCTb

paspeniaTh KOH()IUKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YUCHHBIC TOHATUA

1.2

pas3yiniaTth ABJICHHUA 10 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘ICCKOG SIBJICHUEC

13

pacnio3HaBaTb MPOABJIICHUC HN3YUCHHBIX (1)I/IBI/II-ICCKI/IX SIBIICHUIN B

OKpY’KaloIllleM MHpE, B TOM 4Hciie PU3NYeCcKUe SBJICHUS B MPUPOJIE,




IIPU 3TOM MEPEBOANUTD MPAKTUUECKYIO 3a/1a4y B Y4eOHYIO, BBIICISATh

CYILIECTBEHHBIC CBOMCTBA (IPU3HAKN) (PU3NIESCKUX SIBICHUI

14

OINMCHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3MUYECKHE SIBICHHUA,
UCTIONIB3YS (DM3MYECKUE BEIWYHMHBL, TPH ONHCAHWU MPABHIBHO
TPaKTOBaThb  (U3UYECKUH  CMBICT  HUCIOJNB3YEMBIX  BEJIWYHH,
00O3HaUeHWss W eAWHHUIBl (PU3NYECKUX BEIWYMH, HAXOAUTH
(GopMynbl, CBS3BIBAIONIME JaHHYIO (U3MUYECKYIO BEIMYUHY C
JAPYTHUMH BEIMYHMHAMH, CTPOUTH Ipa(uKu M3yUYEHHBIX 3aBUCUMOCTEH

(hU3HYECKUX BEIIMYUH

1.5

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUSA U IIPOLECCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, HNpPHU OSTOM J[JaBaTb CJIIOBECHYIO
(1)0pMy.]'II/IpOBKy 3dKOHa M 3alluCbIBATh €ro MarcMaTHU4YCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NUECKHE MTPOILIECCHl M CBOMCTBA TEJI, B TOM YHUCIIC U B
KOHTEKCTE€ CHUTyalluld MPaKTUKO-OPHEHTHPOBAHHOTO XapakTepa:
BBISIBJISITH IPUYMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHNE U3
2 — 3 JOTHYECKUX IIAroB C MOMOIIbI0 2 — 3 M3yYEHHBIX CBOMCTBA

(1)I/I3I/I‘IGCKI/IX HBHeHHﬁ, (bHSH‘ICCKI/IX 3daKOHa UJIKM 3aKOHOMCPHOCTHU

1.7

pemats pacuéTHble 3aJauyu (ONUparommecs Ha cuctemy u3 2 — 3
yYpaBHEHHUI), WCIONB3ys] 3aKOHBI U (OPMYINBI, CBS3BIBAIONIUE
¢u3nuecKkue BENMYUHBI: HA OCHOBE aHalHM3a YCIOBUS 3aJadd
3aMUChIBaTh KPATKOE YCJIOBHE, BBISIBIATH HEIOCTAIONIUE WITH
M30BITOYHBIE TaHHBIE, BRIOUPATH 3aKOHBI U POPMYIIbI, HEOOXOAUMBIE
JUTSL PEIIeHUs, MPOBOJUTHh PACUYEThl U OILEHWBATh PEATUCTUYHOCTD

TOJIYUYCHHOT' O 3HAaUCHUA (I)I/I3I/ILIGCKOI\/’I BCIIMYHHBI

1.8

pacro3HaBaTh IMpPOOJEMBbl, KOTOPbIE MOXKHO PELIUTh IMpPHU TMOMOIIN
(bU3MUECKUX METOJIOB, UCIIOJIB3Ysl OIIMCAHUE UCCIIeIOBAHUS, BBIIEIIATD
IIPOBEPSIEMOE TNPEATIONIOKEHHE, OLICHUBATH IPAaBUIIBHOCTH IOpsAKa
MIPOBEJIEHUST MCCIECNOBaHUs, [eNaTh BBIBOJABL, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOJCHHI U OTTBITOB

1.9

MIPOBOJMTH ONBITHI M0 HAOTIOACHHUIO (PU3UYCCKUX SBICHUN WU
(hU3MUECKUX CBOMCTB TeIl: CAMOCTOATEIHHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Ha0Opa 00OPYIOBaHMS, OMUCHIBATH XOJI OMBITA U €r0

pe3yabTaThl, GOPMYIUPOBATH BBIBOIBI




1.10

MPOBOJIUTh TIPH HEOOXOTUMOCTH CEPHIO TIPSMBIX H3MEPEHHIA,
OTIpesieTisisl CpeHee 3HAUYCHHE M3MepseMOil BennuuHbl (PoKycHOE
paccTositHue coOuparomel JuH3bl), 000CHOBBIBATh BHIOODP crocoba

M3MepeHus (M3MEpUTETHHOTO TPHOOpa)

1.11

MIPOBOJIUTH HCCIIEOBAaHUE 3aBUCHUMOCTEH (DU3MYECKHX BEITHYUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHH: TNIAHUPOBATh UCCIIEOBAHME,
CaMOCTOSITENIbHO COOMpPATh YCTaHOBKY, (PUKCHpPOBATH PE3YJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (PM3MYECKUX BEIUYMH B BHUJE TAOIHIU

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM UCCICAOBAHNA

1.12

MPOBOJAUTh  KOCBEHHbIE  HU3MEpPEHHS  (PU3UYECKUX  BEJIUYUH:
IUIAHUPOBATh ~ WM3MEPEHUs,  CcOOMpaTh  AKCIEPHUMEHTAILHYIO
YCTAaHOBKY M BBINOJHATh U3MEPEHHUs], CIeAyd MpeaJIOKEHHOU
WHCTPYKIMHU, BBIYUCIATh 3HAYCHHE BEJIWYMHBI W AHAIM3UPOBATH
MOJIyYEHHBbIE PE3yJIbTaTbl C YYETOM 33JaHHOM MOTPEUIHOCTH

U3MEPEHUN

1.13

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e30IacHOCTH IIpu pa60Te C

1abopaTOpPHBIM 000pyIOBaHHEM

1.14

pa3nuyaTtb OCHOBHBIC TPU3HAKU M3YYCHHBIX (DU3NUYECKUX MOJECTICH:
MaTepualibHasi TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOUYCUHBIH
HCTOYHMK CBETa, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHag MOACJIb aTOMHOTI'O Apa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS H3YUYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIUCAHUSA, HUCIOIb3Ys
3HaHHWS O CBOWCTBaX (U3MUECKUX SBJICHUH U HEOOXOAMMBbIE

(1)I/I3I/ILIGCKI/IG 3aKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HW3Y4YEHHBIX
TEXHUYECKUX  YCTPONCTB,  M3MEPHUTENBHBIX  HpUOOpOB U
TEXHOJIOTUYECKUX MPOLIECCOB MPH PEIICHUH Y4eOHO-TPaKTHUECKUX
3aJ1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOESHUS N300pakeHUH B TNIOCKOM

3epKaie 1 coOuparomieil TMH3e

1.17

MPUBOJIUTh TpUMEpHl (HaXOAUTh HWHQPOPMALMIO O MpPUMEpPAX)
MPAKTUYECKOTO  MCIOJIb30BAaHUS  (PU3MUYECKMX ~ 3HAHMA B
MOBCEIHEBHON JKM3HM JUid oOecredyeHus Oe30MacHOCTH IpH

O6paH_IeHI/II/I C HpI/IGOpaMI/I n  TCXHHUYCCKHUMHU YCTpOﬁCTBaMH,




COXPAaHEHUS 3J0POBbS M COOJIOACHHS HOPM DSKOJOTHYECKOTO

MOBEICHUS B OKPYKAIOLIEN cpeie

1.18

OCYIIECTBIISITh MOUCK MH(MOpManuu (PU3NIECKOTO COACPKAHUS B
cetu VIHTEpHET, CaMOCTOSATEIBHO (HOPMYITHPYS TOUCKOBBIN 3ampocC,
HaXOMUTh TMyTH OMNPEACTCHUS JOCTOBEPHOCTH  IOJYYCHHOM
nHPOpPMAIIMM Ha OCHOBE MUMCKOIIMXCS 3HAHWW M JIOMOJHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIOJb30BAaTh IIPU BBHINOJIHEHUM Y4eOHBIX 3aJaHuil HaydHO-
MOMYJISIPHYIO JIUTEPATypy (PU3MUECKOTO COAEPIKaHUsl, CIPaBOYHBIC
MaTepuaibl, pecypcsl cetdh VIHTepHeT; BiaxeTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHOOPMAIH U3 OTHON

3HAaKOBOM CHCTEMEI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMHCHbMCHHBIC M YCTHBIC COOOINCHUS HA
OCHOBe HMH(pOpPMAIUU M3 HECKOJIBKHX HCTOYHHKOB (PHU3UYECKOTO
COJIEpKaHUsl, MyOJIMIHO TPEICTABIATh PE3yIbTaThl IPOSKTHOW WIIH
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, HpPU  3TOM  T'PaMOTHO
WCMOJIb30BAaTh M3YYECHHBIM TMOHATHUWHBIA anmapar HM3y4aeMoro
pasnena (U3MKH U COMPOBOXAATH BBICTYINICHUE IPE3EHTAINe C

y4€TOM 0COOCHHOCTEW ayJUTOPUN CBEPCTHUKOB

1.21

MIPH BBITIOJTHEHUHU YYEOHBIX TPOCKTOB U UCCIIETOBAaHHNA (PU3HUECKUX
MIPOLIECCOB pacIpeiesIATh 00513aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 33Ja4aMM, CJIEAWTh 34 BBIIOJHEHUEM IUIaHA
JNEUCTBUM M KOPPEKTUpPOBaTb €ro, AaieKBaTHO  OLEHUBATH
COOCTBEHHBIH BKJAJ B JEATEIbHOCTb TPYIIBl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSABISAL  TOTOBHOCTb

paspeniath KOH()IUKTHI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Koxa
pasjgena

Kox
3JIEeMEeHTAa

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA

1.1

®usvka — Hayka O MNpUpoAe. SIBiIeHUs NpUPOIBIL.
@usnyeckue ABICHUS: MEXAHWYECKUE, TEIUIOBbIE,

QJICKTPHUYCCKUC, MArHUTHBIC, CBCTOBBIC, 3BYKOBLIC

1.2

Ouznyeckue BenMUuHBL. M3MmepeHue (U3HUECKUX
BenuuuH. @Dusnueckue npubopel. [lorpemrHocTs

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

EcrecTBeHHOHAYYHBI METO/] MMO3HAHMS: HAOIIOACHUE,
IIOCTAHOBKA Hay4YHOT'O BOIPOCA, BBIABM)KEHUE THIIOTES,
9KCIIEPUMEHT 10 IIPOBEPKE TUIOTE3, OOBSICHEHUE

Ha6moz[aeMoro SABJICHHUA

1.4

Onucanne pU3NYECKUX SBJICHUN C TTIOMOIIBIO MOIEICH

1.5

[IpakTuueckue padbOTHI:

##HPar###13mepeHne paccTosSHUH.
#H##Par###l13mepenne 00bE€Ma KUJIKOCTU U TBEPIOTO
Tena.

#H##Par##H##OnpeneneHue pa3MepoB MaJIbIX Tell.
###Par##H#13mepenre  Temrepatypbl IpU  HOMOLIU

KUJKOCTHOTO TEPMOMETpPA U JaTUYMKA TEMIIEPATYPbI

[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUUN BEIIECTBA

2.1

##HPar###CTpoeHue BellecTBa: aTOMbl MU MOJIEKYIIBI,
ux pasMepsl. ONBITHI, JOKa3bIBAIOUIME TUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

H#Hi#Par### ] pmkenne  gacturr  BemectBa.  CBS3b
CKOPOCTH JABWXKEHHUSI YaCTUILl C TEMIEpaTypou.

BpoyHnoBckoe nBuxkenue, nuddysus




2.3

B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSIKEHUE U

OTTAJIKMBAHHC

2.4

#H#H#Par### ArperatHbie COCTOSIHUS BEIIECTBA:
CTpOE€HHE  Ta30B, KHUIKOCTEH U TBEPABIX
(kpucTajuIMuecKkux)  Tel.  B3auMocBszp  Mexay
CBOWMCTBAaMM  BELIECTB B  pa3HbIX  arperaTHbIX

COCTOSIHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHUEM

2.5

OcobenHoctu arperaTHbIX COCTOSTHUH BOJEbI

2.6

[IpakTuueckue padbOTHI:

#H##Par###0OneHka nTuaMeTpa aToMa METOJIOM PSIIOB (C
HCIoJib30BaHueM (Gotorpaduii).

#AAPar###0neITel 10 HAONIONEHWIO  TEIUIOBOIO
pacIIMpeHus ra3oB.

#HAH#Par#H#OnbITHL 10 OOHAPYXKEHHUIO ICHCTBHS CHII

MOJIEKYJIIPHOTO PUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBUYKEHUE. PaBHOMepHOE u
' HEpPaBHOMEPHOE JIBH)KEHUE
###Par#Ht#Cxopocts.  CpemHsii  CKOpPOCTh  MpHU
3.2 HEPAaBHOMEPHOM JBM)KEHHMH. Pacuér myTu M BpeMeHu
JIBUKEHUSI
SBnenne nHepuuu. 3aKOH MHEpUUHU. B3anMonelicteue
3.3 TEJ KaK NMPUYMHA U3MEHEHUSI CKOPOCTU JIBUKEHUS Tell.
Macca kak Mepa HHEPTHOCTH Teja
34 ###Par### lnotHocTh BenlecTBa. CBSA3b IUJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B eluHUIle 00BbEMa BeliecTBa
3.5 Cuna xak XapakTepUCTHKa B3aUMOJIEHCTBHUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl
' IIOMOLIBIO0 JUHAMOMETPA
3.7 ###Par#t#ABnenne tarorenus u cuia Tsokectu. Cuiia
' TSDKECTH Ha ApYyrux maHerax. Bec rena. HeBecomocts
38 Cuna tpenus. TpeHue CKOIBXKEHUS U TPEHHE IOKOSI.

Tpenue B IpUpoe U TEXHUKE




3.9

#H##Par###Cnoxxenre Ccuj, HANpPaBJICHHBIX IO OJHOM

psIMOM. PaBHOEHCTBYIOIIAS CUIT

3.10

[IpakTuueckue padbOTHI:

OmnpeneneHue CKOPOCTH PaBHOMEPHOTO JBUKCHHS
(mapuka B OKHIKOCTH, MOJEIH DJIEKTPHUECKOTO
aBToMOOWIIA U Tak janee). OmnpeneneHue cpenHein
CKOPOCTH CKOJIbXKEHHs Opycka WM [IapuKa IO
HaKJIOHHOM TuiockocTH. OmpeneneHue IUIOTHOCTU
TBEPIOro  Tena. OneIThl,  JEMOHCTPHUPYIOILIUE
3aBUCUMOCTH pacTshKeHUs (nedhopMariiu) Ipy>KUHBI OT
MPWIOKEHHON cuiibl.  OMBITBI, JAEMOHCTPUPYIOIINE
3aBUCHMOCTH CHJIbI TPEHHSI CKOJILKEHHSI OT Beca Teja U

XapaKTepa CONPUKACAIOIIUXCS TOBEPXHOCTEN

3.11

dusnuecKue ABICHUS B IPUPOJE: IPUMEPHI JBIKEHUS C
Pa3IMYHBIMM CKOPOCTSIMH B )KMBOM M HE)KUBOM IPUPOJE,

ILCIZCTBHC CUJIbI TPCHUA B IIPUPOAC N TCXHUKE

3.12

TexHuueckue yCTpoucTBa: TUHAMOMETP, TNOAIINITHUKA

JIABJIEHME TBEPIBIX TEJI, )KUIKOCTE 1 TA30B

4.1

HaBJ’IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

YBCIIUYUCHUA JABJICHUSA

4.2

JlaBnenue Trasza. 3aBHCUMOCTH JIaBJIGHHUSI Traza OT

00bEMa, TeMIepaTypbl

4.3

[Tepenaua gaBneHus TBEPABIMU TEIAMU, JKUIKOCTIMH U

razamu. 3akoH Ilackains. IIlHeBMaTHUeCKHE MAIIMHEI

4.4

3aBUCHUMOCTH JaBJICHHUA JKHUJIKOCTH OT I‘J'Iy6I/IHI>I.
I'mppocratnyeckuii  mapajokc. Coobmaromuecs

cocynsl. ['mapaBnnueckre MeXaHU3Mbl

4.5

Atmocdepa 3emnu U armochepHOe JaBIICHUE.
[IpyunHBl CyIIECTBOBAHMS BO3IYIIHOM 0OOJIOYKH
3emuu. OneIT Toppuuennu. 3aBUCUMOCTh
aTMOC(EepHOro IaBIEHHUs OT BBICOTHI HAJ YpPOBHEM

Mops

4.6

N3mepenue armocdepnoro mapneHusi. [Ipubopsl amns

M3MEPEHHS aTMOC(PEPHOTO JTaBJICHUS




4.7

JlelicTBuE XUAKOCTA M ra3a Ha NOTPYKEHHOE B HHX
Teno. BelTankuBaromas (apxuMmenoBa) Cuiia. 3aKoH

Apxumena

4.8

[naBanue ten. Bo3gyxormnnaBanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanne 3aBUCHMMOCTH Beca Telda B BOJIE OT
00béMa TOTpY)KEHHOH B KHIKOCTb 4YacTW Tena.
OnpeneneHre BBHITAIIKUBAOLIEH CHUJIbI, JEHCTBYIOLICH
Ha Telo, MNOrpyxkEéHHoe B KuUAKOCTh. IIpoBepka
HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CUJIbI, IEUCTBYIOIICH
Ha TEIIO0 B JKUJIKOCTU, OT Macchl Tela. OIBITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAIKHBAOIICH
CHJIBI, ICHCTBYIOIIEH Ha TENIO B )KUIKOCTH, OT 00BbEMa
MOTPY>KEHHOM B KUJKOCTh YACTHU T€JIa U OT IVIOTHOCTH
xugkoctu.  KoHcTpyupoBaHue — apeomeTpa WM
KOHCTPYMpPOBAaHHE JIOJAKM M  ompeneieHue  eé

rpy30I0AbEMHOCTH

4.10

Ousuyeckue  ABIEHUS B NPUPOAE:  BIUSHUE
aTMOoC(epHOr0 JaBlieHHWs Ha JKUBOM OpraHU3M,

TIJIaBaHUE PBIO

411

TexHuyeckue yCTpOWCTBA: COOOINAIONINECS COCY/IHI,
YCTPOMCTBO BOJIONPOBOJA, THAPABINYECKUN TIpecc,
MaHOMeTp, 0apoMeTp, BEICOTOMEp, MOPIIHEBOK Hacoc,

apeomerp

PABOTA, MOIIIHOCTDB, SHEPT A

5.1 Mexanunueckas paboTa

5.2 MexaHn4deckast MOIIHOCTh

£ 3 IIpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas

. TUTOCKOCTH. [IpaBuito paBHOBECHsI ppryara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3o010T0€  TpaBuWiIo»  MexaHukd. Koaddunument

9.5 MOJIE3HOTO  JeWcTBUA ~ MexaHu3MmoB.  [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToTennmanpHas SHEPTUH TeJa, MOTHATOTO HaJ 3eMIIEN




5.7

Kunernueckas sneprust

5.8

IlonHnas mMexaHudeckas OHEpPIus. 3aKOH HM3MEHEHUS U

COXpPAaHCHUA MEXaHHUYECKOM SHECPTHUn

5.9

[IpakTuueckue padbOTHI:

###Par#H#Onpenenenue paboTbl CUIIBI TPEHUS NpU
pPaBHOMEpPHOM JBIDKEHHUU Tejla MO TOPU30HTaIbHOU
oBepXHOCTU. MccnenoBaHue YyCIoOBUN paBHOBECUS
pbryara. Msamepenue KIIJ[ HaKJIOHHOW MJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUU

5.10

dusndyeckue SABJICHUA B opupoac: pbiHaru B TECJIC

YCJIO0BCKa

5.11

TexHudeckue yCTpOMCTBA: pblYyar, IIOABUKHBIM H
HEMOJBY)KHBINA OJIOKH, HAKJIIOHHAS TNIOCKOCTh, IPOCTHIE

MEXaHU3MBbI B OBITY

8 KVIACC

Kox
pa3aena

Kox
3JIeMeHTAa

HpOBepﬂeMLIe IJIEMEHTBI COAECPKAHUA

TEIUIOBBIE ABJIEHUA

6.1

OCHOBHBIC TIOJ0XKCHHS MOHCKyanHO-KHHCTH‘-ICCKOﬁ
TCOpPHUU CTPOCHHA BCIICCTBA. Macca wu pasMEphbI
MOJICKYIIL. OHI)ITI)I, IMOATBCPKAAIOIIME  OCHOBHBLIC

MIOJIOKEHUS MOJIEKYJISIPHOKMHETHYECKOM TEOPUH

6.2

Mogenmu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
cocTosiHUH BemecTBa. Kpucrananueckue u amopgHbie

TCIIa

6.3

OOBbsicHeHHE CBOICTB Ta30B, KHUJIKOCTEH U TBEPABIX TEI
Ha OCHOBE IIOJIOKEHUN MOJIEKYIIPHOKHHETHYECKOU

TEOpUHn

6.4

CMaunBaHue U KalmWJIJISIPHBIC ABJICHUA

6.5

TennoBoe paciipC€HuC U CKaTUC




Temneparypa. CBsA3b TeMmmepaTypbl €O CKOpPOCTBIO

>0 TEIIOBOTO AIBUYKEHMSI YaCTHUI]
Buytpennss  sHeprus. CrocoObl  U3MEHEHus
6.7 BHYTPEHHEH SHEpruM: TeIUIoNepenadya U COBEPLIECHUE
paboThI
6.8 Bunst TeIUIoNepe1adn: TEIUIONPOBOAHOCTb,
' KOHBEKIUS, U3ITy4eHHE
KonnyectBo  TemnoTel. YaenbHas — TEIIOEMKOCTb
6.9
BELIECTBa
TemsiooOMEH U TEMJIOBOE paBHOBECHE. YPaBHEHME
6.10
TEIUIOBOro OanaHca
6.11 [InaBneHne U  OTBEpAECBaHME  KPUCTAIUIMUECKUX
. BELIECTB. Y I€JIbHAs TEIUIOTA IUIABICHUS
[TapooOpazoBanne u  KoHJeHcauus. Mcnapenwue.
6.10 Kunenne. VYpenpHas Temiora mapooOpa3oBaHUS.
. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT aTMOC(PEPHOTO
JIaBJICHUS
6.13 BrnaxnocTs Bo3gyxa
6.14 OHeprus TOIIMBA. Y IelbHasl TENJI0Ta CTOPAHUS
[Mpunnunsr  pabotel  TeruoBbix —asuratenein  KITJL
6.15 TEIUIOBOTO ABUTATeNs. TEeIuIoBbIe IBUTATENN U 3alUTa
OKpY>KaroIleu cpeibl
3aKkOH COXpaHEHWs M TPEeBpallleHUus DJHEPruu B
6.16
TEIUIOBBIX ITpoLeccax
[IpakTuyeckue paboOTHI:
#HHPar##H#OnbpITel IO OOHApY)KEHUIO JEHCTBUSA CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.
6.17 #AH#Par#H##0OnbITEL 1O  BBIPAILIMBAHUIO  KPUCTAJIIOB

MMOBapEHHOM COM WJIH caxapa.
#HHPar###OnbITEl 00 HAOMIOIEHUIKD  TEIUIOBOTO

pacUIMpPEeHMs Ta30B, )KUJIKOCTEN U TBEPIBIX TEII.




#H##Par###OnpenencHue naBieHUs BO3yXa B OalljloHe
HIIpuIa.

HHHPar###0nbITbl, JEMOHCTPUPYIOIIUE 3aBHCUMOCTD
JABJICHHUS BO37yXa OT ero o0bEMa M HarpeBaHUS WU
OXJIAXKICHHSI.

#H##Par#H##1 Iposepka THUIIOTE3bI JUHEHHOMN
3aBUCMMOCTH  JUIMHBI ~ CTOJIOMKA  JKHJIKOCTH B
TEPMOMETPHUUYECKOHN TPyOKE OT TeMIIepaTypHhl.
###Par###HaOmonenne  W3MEHEHUS]  BHYTPEHHEH
SHEPTHH TeJla B pe3ysIbTaTe TEIUIoNepeayr U padOThI
BHECIIHUX CHJIL.

#HH##Par###lccnenoBanue sSBIEHUS TEIJIOOOMEHA MpU
CMEIIMBAHUU XOJIOJHOU U TOpsYeH BOJIBI.
#H##Par###OnpenencHue KOJINYECTBA TEIJIOTHI,
MOJIY4YEHHOTO BOJIOW TPH TEIUIOOOMEHE C HarpeThiM
METAJLTUICCKUM IIHITUHIPOM.

#H##Par#H#Onpenenenue  yAenbHOM  TEMIOEMKOCTH
BEIIIECTBA.

#H##Par###lccnenoBanne mpoiecca UCIapeHus.
###Par#H#OnpeneneHue OTHOCUTEIbHOW BIAXXHOCTH
BO3/IyXa.

###Par#H#Onpenenenue YAECIbHON TEMJIOTHI

IIJIaBJICHUA JIbAA.

6.18

®dusnyeckue SBIEHUS B TMPUPOJE: TMOBEPXHOCTHOE
HaTsOKEHUE W KaNmWJUISIPHBIE SIBJICHUS B TPUPOJIE,
KPUCTAJLIBI B IPUPOE, n3nyuenue CollHIla, 3aMep3aHne
BO/IOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE pPOCHI,

TyMaHa, UHesl, CHera.

6.19

TexHu4eckue yCTpOMCTBA: KaNMMWLISAPBL, IPUMEPHI
HCIIOJIb30BAaHUS KPUCTAIIOB, )KUIKOCTHBIM TEPMOMETD,
JATYMK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOILICHUS
JIOMOB, THTPOMETPHI, TICUXPOMETp, MapoBasi TypOHHa,

ABUTATCJIb BHYTPECHHECTO CrOPaHus.




OJIEKTPUYECKHE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnexTpuszanus Tei. J[Ba poja 3JeKTpUUECKUX 3apsiOB
B3aumopeiictBue 3apsokeHHBIX Tell. 3akoH Kysona
7.2 (3aBUCUMOCTDH CHJIBI B3aUMOJICHCTBHS 3apsSKEHHBIX TEI
OT BEJIMUMHBI 3aPS0B U PACCTOSHUS MEXKTY TEIaMH )
DnexTpuyeckoe noJe. HanpspokéHHocTb
7.3 anekTpuyeckoro mois. IlpuHnun —cymepno3unuu
ANEKTPUYECKUX ToJIeH (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siekTpuyeckux 3apsaoB. DJeMEHTapHbIN
7.4 anekTpuyeckuil 3apsa. Crpoenue atoma. IIpoBoaHukM
U TUDJICKTPUKHU
7.5 3aKOH COXpaHEHUs NEKTPUIECKOTO 3apsiaa
- DNEeKTpUYeCKUid  TOK. YCIOBHS  CYIIECTBOBAHUS
' ANEKTPUYECKOTO TOKA. ICTOYHMKH TOCTOSTHHOTO TOKA
JeiicTBus ANEKTPUUYECKOTO Toka  (TeroBoe,
1.7 XUMUYECKOE, MArHuTHOE). OJIEKTPUUECKHl TOK B
KHUJKOCTSX M razax
- Onexktpuueckas uenb. Cuna Toka. DIEKTpUUYECKOE
' HaIpsKeHue
29 ConpoTuBieHue MIPOBO/IHUKA. VnensHoe
' CONPOTHUBIIEHNE BEILIECTBA
7.10 3akon OMma 1t yJacTKa Lenu
[locnenoBarenbHOE W TapalieIbHOE COEIUHEHUE
7.11
MIPOBOTHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
213 DNeKTpuUecKue e U MOTPEOUTENH AIEKTPUUIECKOM
. sHepruu B ObITy. KopoTKoe 3aMbIkanme
[ToctossHHBIE MarHuTHl. B3anuMoelicTBUE MOCTOSHHBIX
7.14
MarHuTOB
215 MaruutHoe mnone. MarHuTHoe moje 3eMiM U €ero

3HAYCHUC JIA )KMU3HHU Ha 3emite




7.16

OnbiT Opcrena. MarHuTHOE MOJIE JJIEKTPUUYECKOTO

TOKa. HpI/IMeHeHI/Ie OJICKTPOMArduTOB B TCXHUKE

7.17

JlelicTBE€ MarHUTHOIO IOJS HAa NMPOBOJHHUK C TOKOM.
DneKTpoABUTaTENb IOCTOSSHHOTO TOKa. Mcrionb3oBaHue
JJIEKTPOJABUIaTeIe! B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCIIoOpTe

7.18

OnbiTel  @apajnes. SBieHue  AJIEKTPOMArHUTHOM

unaykiuu. [Ipasuio Jlenma

7.19

DIEeKTpOTreHepaTop. CriocoOsr MOJTyYCHUS
AJEKTPUUYECKON  DHEPruu.  DJCKTPOCTAHIIMM  HA

BO300HOBJIIEMBIX HCTOYHHKAX OHCPIrun

7.20

[IpakTryeckue paboOTHI:

OnbITH 10 HAOJIIOJCHUIO 3IEKTPU3ALMU TeJl MHIYKLIHEH
U IIPU COIIPUKOCHOBEHUU.

HccnenoBanue NENCTBHSA DIIEKTPUYECKOrO IO HA
IIPOBOJIHUKY U JUIJIEKTPUKH.

Co6opka u mnpoBepka pabOThl 3JIEKTPUYECKON LIEMHU
MOCTOSTHHOTO TOKa.

W3mepenue u peryInpoBaHne CHITBI TOKA.

W3mepeHue 1 peryarupoBaHue HaNpsHKEHUs.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HAYIIETO
4epe3 pe3nucTop, OT CONPOTHUBICHHS pe3UcTopa U
HaNPsDKSHUS Ha PE3UCTOpE.

OnbITHI, J€MOHCTPHPYIOLIHE 3aBHCUMOCTh
JIEKTPUUYECKOTO CONPOTUBICHHUS MPOBOJHHUKA OT €ro
JUTMHBI, TUTOMIA/TN TIONEPEYHOTO CEYCHHUS M MaTepuaa.
[IpoBepka mpaBwia CIOXKEHUS HANPSOHKEHUH TpU
MOCTIeIOBATEIbHOM COCMHEHHH JIBYX PE3UCTOPOB.
[IpoBepka npaBumiia it CUJIBI TOKA MPU HapaIeIbHOM
COeMHEHUN pe3uctopoB. OmnpeneneHue padOTHI
UIEKTPUUECKOTO TOKA, HAYLIEro uepe3 pe3ucTop.
OmpeneneHre  MOIIHOCTH — 3JIEKTPUYECKOTO  TOKa,

BBIJEIISIEMOi Ha pe3ucTope. HccnegoBanue




3aBUCUMOCTH CWJIBI TOKA, HIYIIETO YEPE3 JIAMIIOUKY, OT
HanpsbkeHus Ha Heil. Onpenenenue KIIJ[ narpeBarens.
HccnenoBanue MarHUTHOTO B3aUMOICUCTBUS
MOCTOSIHHBIX MarHuToB. M3ydeHHWe MarHUTHOTO MOJIS
MOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU U
paznenenun. McciaenoBanue 1eUCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI
B3aUMOJCICTBUSA KaTyIIKH C TOKOM U MarHuTa OT CUJIbI
TOKa W HalpaBlIeHUs TokKa B Karymke. M3ydeHue
JEHUCTBUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM.
KonctpynpoBanue u H3y4YeHue paboTsl
3IIEKTPOJIBUTATEITS. N3zmepenue KII
3JEKTPOJIBUTATEIbHONM  yCTaHOBKU.  OmNBITBI 1O
HCCIIEA0BAHUIO SIBJICHUSI AJIEKTPOMArHUTHOMN
WHIYKIUWA: HWCCIAEAOBAaHUE W3MEHEHMM 3HAYCHUS U

HaIpaBJICHUA UHAYKIIHUOHHOT'O TOKa

7.21

dusnueckue SBJICHUS B TPUPOJAC: IJICKTPHUUCCKUE
SBJICHUSI B  aTMocdepe, dJICKTPUYECTBO  IKHBBIX
OpraHU3MOB, MAarHUTHOE TOJIe 3eMJTH, Aper( MoTI0CoB,
POJIb MAarHuTHOTO ITOJIA IJIA )KU3HU Ha 3CMHG, IMOJISIPHOC

CHUAHHUC

7.22

TexHUYeCKHe yCTpPOMCTBA: DJIEKTPOCKOI, aMIEpPMETP,
BOJIBTMETP, PEOCTAT, CYETUHUK IIIEKTPUUECKOU SHEPTHH,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, HarpeBaTeIbHBIC
AIEKTPOTPUOOPHI (mpumepsr), AJIEKTPUYECKUE
MPEAOXPAHUTENH, SJIEKTPOMArHUT, 3JIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KIIACC

Kon

pasnena

Kon

DJICMCHTAa

HpOBepﬂeMHe 9JICMCHTHBI COACPKaHUA




MEXAHWYECKUE ABJIEHUA

Mexanndeckoe JABHXKXCHUC. MaTepHaanaﬂ TOYKa.

8.1
Cucrema orcuéra
8.2 OTHOCUTENBHOCTH MEXAaHUYECKOTO JIBUKEHUS
8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBUKCHHE
###Par#t#HepaBHoMepHOE IIPSAMOJIMHEMHOE
8.4 nBuxkenue. CpeHsst U MTHOBEHHAsI CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBUKCHUU
8.5 Yckopenue.  PaBHOyCKOpeHHOE — MpsIMOJIMHEHHOE
' JIBIKEHUE
8.6 #H#Par###CBooOonHoe magenue. OneITel [Nanunes
###Par##PaBHoMepHOE IBUKEHHE MO OKPYKHOCTH.
8.7 [lepuon u yactora oOpaienus. JIunelinas u yriosas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOPeHHe
8.8 [lepsriii 3akoH HptoToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akon HeroToHa
8.11 HH##Par###] [puHuUI cynepro3uiuy Cu
8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par##H#Cunia TpeHUs: cuila TPEHHsI CKOJIbKEHUS,
8.13 CHJIa TPEHHS TTOKOs, IPYTHE BUIBI TPEHUS
8.14 ##HPar##H#Cuna  TsHKECTM M 3aKOH  BCEMHPHOTO
' TSATOTEHUS. Y CKOPEHHE CBOOOIHOTO MaCHHUS
815 HBuwxenne mmaHer Bokpyr Connua. Ilepsas
' KOCMMYECKasi CKOpocTb. HeBecoMocTh U neperpys3ku
8.16 PaBHOBecue MarepuanbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
8.17 #H##Par#H##PaBHoBecre TBEPAOTO TeJa C 3aKPEIIEHHON
' ochl0 BpaiieHus. MomeHT cuibl. LleHTp TsxecTn
8.18 Nmnynsc Tena. U3menenue ummyinbca. UMmysabce cuibl
8.19 3aKOH COXpaHCHHS HMITYJIbCA
8.20 #i#ParfH##PeakTUBHOE ABM)KEHUE
8.21 Mexanunueckasi paboTa ¥ MOIIHOCTb




8.22

Pabora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b

SHEpPruu 1 paboThl

8.23

HOTGHHI/I&HBHaSI SOHEprusa TCjIa, IMOAHATOrO Hal

ITOBEPXHOCTHIO Seman

8.24

[ToTeHumanpHast YHEPTUs CKATOU MPYKUHBI

8.25

#i##Par###Kunernueckass  sHeprus. Teopema o

KMHETUYECKOU SHEPrUuu

8.26

##H#Par###3akoH cCOXpaHEeHUs1 MEXaHUYECKOM dHEprun

8.27

[IpakTryeckue pabOTHI:

Omnpenenenue cpeHe CKOPOCTH CKOJIBKEHUsI Opycka
WIH JIBUKCHUS INApUKa MO HAKIOHHOW TUIOCKOCTH.
Omnpenernenne yCKOpEeHUs Tella IPU paBHOYCKOPEHHOM
JIBMDKEHUH 110 HAKJIOHHOMW TTOCKOCTH.

HccnenoBanue 3aBUCMMOCTH TYTH OT BPEMEHH IIPH
PaBHOYCKOPCHHOM  JIBXKCHMHM 03  HadalbHOM
CKOpOCTH.

[IpoBepka THIIOTE3BI: €CJIM TNPU PABHOYCKOPEHHOM
IBYKCHUH 0€3 HadalbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psJl HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTMHAKOBBI.

Uccnenosanue 3aBUCHUMOCTH CHUITBI TpPEeHHUS
CKOJIB)KEHUSI OT CHJIbI HOPMAJIbHOTO JaBJICHHS.
Omnpenenenne KOdPPUIMEHTa TPEHUS CKOIBKECHHUS.
Omnpenenenne XECTKOCTH TPYKUHBL. Ormpenenenne
paboThl CUIIBI TPEHUSI MPH PABHOMEPHOM JIBUIKEHUU
TeJla TI0 TOPU30HTANBHOM MOBepXHOCTH. OnpeieNieHne
paboThl CHIJIBI YHOPYTOCTH TIPH TOABEME Tpy3a C
WCIOJIb30BAHUEM  HETOJBMIKHOTO W TOJIBHIKHOTO

OJIOKOB

8.28

Du3nYECKUE ABJICHUS B IPUPOJIE: MPUIMBBI U OTJIMBBI,
JB>KeHUe TuiaHeT COJMHEYHOM CUCTEMBbI, pEaKTUBHOE

ABUKCHUC KUBBIX OPTaHNU3MOB

8.29

TexHuueckue yCTpOWCTBA: CHHIAOMETpP, JaTYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEBAHUA 1 BOJIHBI




9.1

KoneodarensHoE JIBIDKECHUE. OcCHOBHEIE
XapaKTepUCTUKU  KOJeOaHWi: Tepuoja, YacToTa,

aMIlINTyaa

9.2

MaremaTuueckuidi U NPYKUHHBIA  MAasITHUKH.
[IpeBpamienue  sHepruv  HpU  KoJeOATEIbHOM

JABHKXCHHUU

9.3

3aryxatomme kojeOaHus. BeiHyxaeHHbIe KOJIeOaHMs.

Pe3onanc

9.4

Mexannueckre BoOaHBL. CBOHCTBA MEXaHUYECKHUX
BoJiH. [IpomonsHble M momepeuHbie BOdHBL. JljinHa
BOJTHEI u CKOpPOCTb eé pacrnpoCcTpaHCHHUS.
MexaHudeckue BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE

BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

9.6

Wndpa3Byk u yiabTpa3ByK

9.7

[IpakTuueckue padbOTHI:

OmnpeneneHnue 4YacToThl W Hepuojia  KoyieOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OmnpeneneHnue 4YacToThl W Hepuojia  KoyieOaHui
MIPYXKUHHOTO MasiTHUKA

HccnenoBanne 3aBUCMMOCTH IepHoOJa KoyeOaHMM
MOJIBEIIEHHOT0 K HUTH TIpy3a OT JUIMHBI HUTH.
WccnenoBanne 3aBUCMMOCTH IepHoJa KoyieOaHMM
MIPYKUHHOTO MasTHHKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  Ilepuoja  KosebaHui  TIpysa,
MIOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH
npyxuHbl. M3MepeHue yckopeHuss CBOOOJHOTO

naacHus

9.8

dusndeckue SBICHUS B IpHUpOAC: BOCIIPUATHEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, ceilicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

Texuuyeckue YCTpOﬁCTBa: 9XO0JIOT, HCIIOJIB30BAHUC

YIIbTPa3ByKa B OBITY U TEXHUKE

10

DJIEKTPOMATHUTHOE TTOJIE U QJIEKTPOMAT'HUTHBIE BOJIHBI




10.1 DIEeKTPOMarHuTHOE ToJIe. DJIEKTPOMArHUTHBIC BOJTHBI.
' CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJTH
10.2 [Ixana 37€KTPOMarHUTHBIX BOJIH
10.3 DneKkTpoMarHuTHas npupoja cBeta. CKOpPOCTh CBeTa.
' BomaHoBEIE CBOIICTBA CBETa
[IpakTrueckue pabOThI:
10.4 N3ydyeHue CBOWMCTB 3JEKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO TeiedhoHa
dusnyeckue SBICHHUS B TPUPOJE: OMOJOTHYECKOE
10.5 JIeicTBHae BUJIMMOTO, yIBTPaPHOIECTOBOTO u
PEHTTEHOBCKOTO U3TyYeHHI
106 Texuuueckue YCTpONCTBA: HCIIOJIb30BaHUE
' 3JICKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U
CBETOBLBGIE SBJIEHU A
111 JlyueBast mozens cBera. MicTouHMKY cBETa
11.2 [IpsiMonuHEHOE pacIpOCTpPaHEHHUE CBETA
113 Otpaxxenne cBeta. Ilmockoe 3epkano. 3akoH
' OTpa)KEHUs CBETA
114 [Ipenomnenne cBeTa. 3aKOH TIPEIIOMJICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaXKEHNE CBETA
115 JInnza. Xop mydel B JINH3E
116 OnTuueckast cucrema ¢oroanmnapara, MUKPOCKONA H
11 ' TeJIeCKOIa
117 I'ma3z kak onruueckass cucrema. binzopykocts u
' JATbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B ciekTp. OnbiThl HploTOHA.
' CrnoxxeHue CeKTpalbHBIX I[BETOB. Jlucnepcus ceera
[IpakTuueckue padbOTHI:
#H#Par###1ccnenoBanue 3aBUCUMOCTU yriia
11.9 OTpa’XeHUs CBETOBOTO Jiy4a OT yIJia maJeHus.
##HPar##H##l13yyenne XapakTepUCTHK HU300paKeHUs
MpeaMeTa B TUIOCKOM 3€pKaie.




#H#Par###1cciienopanue 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOIO JIyya OT yIja MaJeHUs Ha
TPaHHUIE «BO3IYX — CTEKIION.

##HPar##H# lonydenue u300paKeHW C TMOMOIIBIO
coOuparomieii JINH3HI.

###Par###Onpenenenue (HOKYCHOrO paCCTOSIHHUSI U
OIITHYECKOH CHIIBI COOMPAIOIIEH JINH3BI.
#HPar##H#OnbITel IO pa3NioKEeHUIO OeJoro CBeTa B
CTIEKTD.

###Par###OnbITEl 10 BOCIPUSATUIO 1[BETA MPEAMETOB

P UX HAOJIIOJCHUH Yepe3 LIBETOBbIE (PUIBTPHI

dusznyeckue ABICHUS B npupoAc: 3aTMCHHA COJ'IHI_Ia n

11.10 JIyHbl, IBeTA TEJ, ONTHYECKHE SIBJICHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOII,
' (doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBBIE SABJIEHU A
s OmnbiTel Pesepdopna u 1uiaHerapHas MOZAETh aToMa.
' Mopnaens atoma bopa
122 Hcnyckanue u moriouieHue cBera atTomMmoM. KBaHTBHI.
' JInnenyaTsie CIIEKTPHI
12.3 PaguoaktuBHOCTH. Anb(da, OeTa- U raMMa-u3IydeHHs
124 Crpoenue aromHoro sapa. HyknoHHas wmonenb
' aTOMHOTO sipa. M30Tons!
12 125 PanuoaxTtuBHbIe npeBpaienusd. [lepuoa nonypacnana
' aTOMHBIX SI7IEP
126 SnepHble peakuy. 3aKOHBI COXPAHEHHUS 3apsAA0BOr0 U
' MacCOBOI'0 YHUCEI
OHeprusa cBsA3M aTOMHBIX sAnep. CBs3p Macchl H
12.7
SHEPrUu
128 Peakuumn cunTeza u peneHus sugep. VcrouHuku
' sHepruu CoJHIIA U 3BE3]T
129 Snepnas osHepretuka. JledcTBUE pagMOaKTUBHBIX

H3J'Iy‘ieHHI>i Ha JXUBLIC OPTraHU3MbI




12.10

[IpakTrueckue pabOTHI:

HaOntoneHne CIUIOMIHBIX W JUHEWYaThIX CIEKTPOB
U3ITy4eHUSI.

HccnenoBanue TpEeKOB: U3MEPEHNUE SHEPTUU YACTULIBI
110 TOPMO3HOMY ITyTH (110 poTorpadusim).

W3mepenune paanoakTUBHOTO (poHa

12.11

@usnyeckue sBICHUS B IPUPOJE: ECTECTBEHHBIN
pPaavOaKTUBHbBIN ¢oH, KOCMHUYECKHE Iy4H,
PaaUOAKTUBHOE W3JIyYEHUE NPUPOJHBIX MHUHEPAJIOB,
JECHCTBUE PAagUOAKTHBHBIX HM3IYyYCHMM HAa OpraHu3M

YCJI0BCKa

12.12

Texuuueckue yCTpOIiCcTBA: CHEKTPOCKOII,

VHJMBHUYAJIbHBIA TO3UMETP, KaMepa Buinbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHMA K NPeAMETHBIM pe3yJbTaTaM
0a30BOr0 yPOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOI
NporpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHose PI'OC

[lonumanne ponu (QU3MKK B  HAYYHOM KApTHHE  MHUPA;
c(OpMHPOBAHHOCTh 0a30BBIX MPEJACTABICHUH O 3aKOHOMEPHOMH
CBSA3U U IIO3HABAEMOCTH SIBJICHUN IIPUPOJIBI, O PO SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasywomeil poau GUMKH B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHUKM M TEXHOJIOIHH, 00 SBOJIOIUU
(bu3MYecKUX 3HAHUM U UX POJIM B LIEJTOCTHOH €CTEeCTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJE€ POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHNE IPOLIECCOB OKPYKAIOIIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuu (BELIECTBO U IOJIE), O JBHKEHHUU Kak
crocobe CyIIeCTBOBAaHMS MaTepuH, 00 aTOMHO-MOJICKYJISIPHOM
TEOPUM CTPOEHMs BEIIECTBA, O (PU3UYECKOH CYIIHOCTU SBICHHUH
npUpoAbl  (MEXaHWYECKUX, TEIUIOBBIX, JJIEKTPOMAarHUTHBIX U
KBAaHTOBBIX); yMEHHE pa3lInyaTh SBJICHHS IO OIHUCAHHUIO UX
XapaKTepHBIX CBOMCTB W HAa OCHOBE OINBITOB, AEMOHCTPUPYIOIIHUX
JaHHOE (U3UYECKOE SIBJICHHE; YMEHHME pacllo3HaBaTh IMPOSBICHUE
W3Y4YEHHBIX (U3NYECKUX SIBJICHUM B OKPYXAIOLIEM MHUPE, BBIICIISS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHATHMHOI'O arrapara U1 CHMBOJIMYCCKOTO
SA3bIKa (1)I/I3I/IKI/I M HUCIIOJIB30BAHUC UX IJIA PCIICHUA y‘~I€6HBIX 3aaa4,
YMCHHE XapaKTCpU30BaATb CBOMCTBaA TECII, (I)I/ISI/I‘ICCKI/IC SABJICHUA U

MPOIIECCHI, UCTIONIB3Ys PYyHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHHue OIMCHIBaTh HU3YUCHHBIC CBOMCTBA Te€l H (I)I/I3I/I‘-ICCKI/IC

ABJICHUA, UCITIOJIB3Ys (1)I/ISI/I‘ICCKI/IG BCJIMYNHBI

BnageHnne ocHOBaMM METOJOB HAy4YHOIO TO3HaHMS C Y4ETOM
coOJIIOICHHS TTPaBUII 0€301acHOTO Tpy/ia: HaOmoieH!e (PrU3nIecKux

SIBJICHUU:




YMEHHE CaMOCTOSITENIbHO COOMPATh SKCIIEPUMEHTAIbBHYIO YCTAaHOBKY
W3 aHHOTO Habopa 00OpYAOBaHUS IO UHCTPYKIIUHU, OMIHUCHIBATH XOJ]
OTIbITA U 3alHMCHIBATh €T0 PE3YNIbTaThl, (HOPMYIUPOBATH BHIBOIDL;
MIpOBCACHUC IMPSAMBIX KW KOCBCHHBIX PI3MCpCHHI>i (1)I/ISI/II-IGCKI/IX
BEJIMYMH: yMEHHUE IUIAHUPOBATh U3MEPEHHs, CaMOCTOSTEIbHO
coOMpaTh OKCIEPHUMEHTAIBHYIO YCTaHOBKY IO HHCTPYKIIHH,
BBIUUCIIATh 3HAYCHHE BEIUYMHBI M AHAIU3UPOBATH IOJYYEHHBIE
pe3ysibTaTtl € Y4€TOM 3aJ@aHHOM MOTPEIIHOCTH Pe3ylbTaToB
HU3MEPEHHUI;

INPOBCACHUC HCCIOXHBIX OSKCIICPHUMCHTAJIbHBIX HCCHCHOB&HHﬁ;
CaMOCTOSITENIbHO COOMpaTh DSKCHEPHUMEHTANbHYI0 YCTAHOBKY H
IIpOBOAUTD HUCCIICJOBAHUEC 110 HHCTPYKIUH, MMPpEaACTaBJIATh
MOJIy4YE€HHbIE 3aBUCUMOCTU (PU3MUECKHUX BEJIMYMH B BHJIE TAaOIUI U
rpadUKoOB, YYWUTHIBATh IOTPELIHOCTH, JAENaTh BBIBOJABI 110

pe3yiibTaTaM UCCICAOBaHNA

[ToHnMaHWe  XapakTepHBIX CBOWCTB  (PU3MYECKHX  MoOjenen
(MaTepuanbHasi TOUKa, aOCOTIOTHO TBEPOE TEJIO, MOJIEIH CTPOSHUS
ra3oB, KHJIKOCTEH M TBEPIBIX TEJ, IJIAHETapHAs MOJCIb aTroma,
HYKJIOHHAsi MOJIEJIb aTOMHOTO $ipa) U YMEHHE IPUMEHSATh UX IS

00BsACHEHUS (bHSH‘leCKI/IX IIpoueccoB

YMenue o0bsACHATh (U3NYECKUE MPOLECCHl U CBOMCTBA TeJl, B TOM
YUCJI€ U B KOHTEKCTE CHUTYyallMil IPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISATH IIPUYNHHO-CIIEICTBEHHBIE CBS3H
U CTpPOMTH OOBSCHEHHE C ONOpoH Ha MH3Yy4YEeHHBIE CBOICTBa
(¢u3nuecKnux SBJICHUN, (U3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH H

MOJENN

YMmenue pemath pacu€THbie 3a7auu (Ha 6aze 2 — 3 ypaBHEHHI),
WCIIONIB3YSl 3aKOHBI W (POPMYJIBI, CBSI3BIBAIOIIME (PUINUCCKUE
BEJTMYMHBI, B YaCTHOCTH, 3alKCHIBATh KPAaTKOE YCIOBHE 3a/ayH,
BBISIBJISTh HEJIOCTAOIINE JTAHHBIC, BRIOMPATh 3aKOHBI U (HOPMYIIBI,
HeoOX0IMMBIE /1715 €€ pelleH s, UCIOJIb30BaTh CIIPABOYHBIC JaHHEIE,
MIPOBOJNTH PAcU€Thl U OICHWBATH PEATUCTHYHOCTH ITOJYICHHOTO
3HaueHUs (PU3NUECKON BETUYUHBI; YMEHHE OMIPENEISITh Pa3MEPHOCTh

(bu3nuecKoil BeNNYNHBI, MOJTYYEHHON IPU PEIICHUH 3a7aun




YMeHue XapakTepu3oBaTb IPHUHLUIBI JEUCTBUSA TEXHUYECKHX
YCTPOKICTB, B TOM 4YHCJE OBITOBBIX NMPHUOOPOB, U MPOMBIIIICHHBIX
TE€XHOJOTMYECKHX IPOLIECCOB 110 UX OIUCAHUIO, UCIIOJIb3YS 3HAHUS O
CBOWCTBaX (PU3MYECKUX SBICHUA M HEO0OXOAUMBIE (PU3NUECKHE

3aKOHOMCPHOCTH

10

YMeHHe HCIONIb30BaTh 3HAHHWS O (U3MYECKUX SIBICHUAX B
MOBCEIHEBHON JKM3HH Ui oOecredeHuss Oe30MacHOCTH IPHU
oOpamieHUd ¢  OBITOBBIMH  IpUOOpaMH W TEXHUYECKUMU
YCTPOWMCTBAMH, COXPAHEHHUS 3JI0POBbS U COOIIOJECHUS HOPM
AKOJIOTUYECKOTO IOBEICHUS B OKpYKAaIOUIeW cpeje; NMOHUMaHHE
HEO0OXOIMMOCTH TIPUMEHEHUS JTOCTHKCHUN (U3UKH U TEXHOJOTHI

IJI palliOHAJIbHOI'O IIPUPOAOII0JIb30BaHUSA

11

OneIT noucka, mpeoOpa3oBaHUsS U MNPEACTABICHUS HHPOpMaLUU
(bu3nyeckoro cojep’kaHus € MCIOJIb30BAaHMEM HH()OPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOI'HH; yMEHNE OLIEHUBATh JJOCTOBEPHOCTD
MOJy4YeHHOM HMH(POpPMAaLMU Ha OCHOBE HMEIOIUXCA 3HAHUNH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB; YMEHHE UCIOJbB30BaTh  IpU
BBINOJIHEHUH YYEOHBIX 3aJaHUN HAyYHO-IOMYJIAPHYIO JINTEPaTypy
(U3NIECKOTO CONIEpKAHUS, CIIPABOYHBIE MaTePHaJIbl, PECYPCHI CETH
WntepHer; BnageHue 0a30BbIMM HaBbIKAMU IIPeoOpa3oOBaHUs
vHpOpMalUd W3 OAHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
COo3/1aBaThb COOCTBEHHBIE NHCBMEHHBIE M YCTHBIE COOOIICHHs Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
O ®U3UKE

Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUSA
1 MEXAHUWYECKMUE ABJIEHU A
11 Mexanudeckoe JABIKeHHE. MarepuanbHas Touka. Cucrema oTcuéra.
' OTHOCHUTEIBHOCTD JBH)KCHUS
PaBHOMepHOE 1 HepaBHOMEpHOE JBHXKeHUE. CpeHss ckopocTh. Dopmyia st
1.2 BBIUUCIICHHUS CpeaHeH ckopocTh: V = S/t
PaBHOMEpHOE NPSIMOMHEHHOE IBMKCHHUE. 3aBUCUMOCTh KOOPAUHATHI TEJIa OT
BPEMEHHU B CIy4ae PaBHOMEPHOI'O PSIMOJIMHEHHOTO JIBUKCHUS:
13 x(f)=x,+vt
I'padyku 3aBUCHMOCTH OT BPEMEHHU JUIsl MPOCKIUU CKOPOCTH, MPOCKIUH
MEPEMEIIEHHS, IyTH, KOOPJMHATHI IPH PABHOMEPHOM MPSIMOJUHEHHOM
JIBYDKCHUH
3aBUCUMOCTh KOOpPJMHATBHI TEJIa OT BPEMEHH B CJy4ae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUKCHUS:
5
Self)=vg, =i+ * %
dopMyiibl I MPOSKIUU TEPEMEIICHHUs, MPOSKIUU CKOPOCTH M TPOCKIINU
YCKOPEHUS TIPU paBHOYCKOPEHHOM MPSIMOJTMHEHHOM JIBHIKECHHH
2
14 .sx(r)=u{,x-a‘+ax-3.
U.\'('f) =Up, +a, £,
a.(f)=canst,
U:x: - le2 =2a,s,
I'paduku 3aBUCMMOCTH OT BPEMEHHU I MPOCKIUH YCKOPCHHS, MPOCKIHH
CKOpPOCTH, TMPOEKIMK TEPEMEIIEHUs, KOOPAUHATHI MPH PaBHOYCKOPEHHOM
MPSIMOJINHEHHOM JIBUXKCHHUU
CBoboanoe mageHue. @opMyJibl, OMKUCHIBAIOIINE CBOOOIHOE MMaICHHE Teja o
15 BEPTUKAIM (IBM)KCHUE Teja BHHU3 WM BBEPX OTHOCHUTEIIHHO IMOBEPXHOCTH
3emin). ['paduku 3aBHCHMOCTH OT BpPEMEHH IS TPOCKIMH YCKOPEHHUS,




MPOCKIIMA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TMaJCHHWHM Telia IO

BEPTUKAIN

CKopocTh paBHOMEpPHOIO [BMXKEHHMS Tejla IO OKpyxHocTtu. Hampasnenue
CKOPOCTH.

®opMyna A BBIYUCICHUS CKOPOCTU 4Y€pe3 PaJnyC OKPYKHOCTU U TMEPUOJ

oOparnieHus:
2R
L=
T

LenTpocTpemutenbHoe YyckopeHue. HampaBienwe IEHTPOCTPEMUTEIBHOTO

16 yckopeHus. @opMyiia 1 BBIYUCICHHS YCKOPEHUS:
2
L
WTR
®opmyiia, CBSI3bIBAIOIIAS IEPHO/ U YaCTOTY OOpAIICHUS:
v = 1
T
Macca. [InotHOCTSH BemecTBa. @opmMyina Ui BBIYMCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepsslii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHJIBI, IEHCTBYIOIIEH
Ha Telo
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 217 _FI—Q
112 Tpenue nokos u TpeHue ckobkeHus. opmyia Uit BBIYUCICHUS MOLYJIS CUIIBI

TPCHUA CKOJIbXXCHUSA!




F_=u-N

Hedbopmanust Tema. Ympyrue u Heynpyrue aedopmarnuu. 3aKOH YIPYrou
nedpopmanuu (3axoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMS:
my -1,
F=G —L1L 2
R
Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MaAeHHUS.
1.14
®opmyna A BBIYMCIEHUS CUIIbI TSDKECTHU BOJM3M moBepxHocTu 3emun: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Wmnynbe Tena — BeKTopHast prusnyeckasi BeIMUUHA.
1.15 p=mo
Nmnynsc cuctemsl ten. M3menenue nmnyinbca. UMnynbsce cuibl
3aKOH COXpaHEHMsI UMITYJIbCA I 3aMKHYTOM CHCTEMBI TEN:
1.16 P=nyUy +i, Uy =const
PeaktuBHOE ABMKEHNE
Mexanunueckas padota. @opmMyria sl BBIYUCICHUS paOOThI CHJIBI:
A=Fsooso
MexaHnveckasi MOITHOCTb:
1.17
A
N==
r
Kunernueckas u notreHuanbHas sHeprus. @opmyina st BBIYUCICHUS
KUHETUYECKON YHEPTUU:
1.18




Teopema o kuHeTnyeckoi 3neprun. DopmMyna aJisi BEIYUCICHUS
HOTQHHH&HLHOFI OHCPIHUU TCJid, MOAHATOIO

Hag 3eMIIE:

E,=mgh

Mexanngeckast OHEpPIus:

E=E;.+E p
1.19 o
3aKOH COXpaHEHMsI MEXaHMUECKOM 3Hepruu. Popmyra s 3aK0Ha
COXPaHEHHUS MEXaHMYECKOI HEepPTUu B OTCYTCTBHE CUJI TpeHUs: E = const.
[IpeBparnieHne MEXaHMYECKOW SHEPTUU TIPU HATTMYUH CHIIBI TPCHHUSI.
[IpocTbie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20
[TonBwxHbIM 1 HenoaBWKHBINH 0s10ku. KII/] mpocThix MexaHH3MOB,
n= Aﬂmma
A‘S&I‘Iﬂqﬁﬂﬂaﬂ
JlaBiieHue TBEpAOTO TENA.
@opMyia 11 BBIYKMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
P=5
191 JaBnenue raza. ATMocepHoe JaBlieHHeE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUJKOCTH.
dopMyna 17151 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIKOCTH:
P=pgh+Pp,
1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akon Apxumena. dopmyna s onpeneneHHs BBITAIKUBAIOMICH CHIIBL,
123 JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B AKUIKOCTh WM T'a3:




VcaoBue nnaBanus tena. [lnaBanue CYI0B U BO3QYyXOILIaBaHHUEC

1.24

Mexannyeckue KoJyieOaHUsA. AMIUIMTY/AA, IEPUOA M YacToTa KOoJcOaHMil.

®opmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOAHUI:

1.25

MaremMatnueckuii M IpPYKUHHBIA MasTHUKU. [IpeBpamienue sHepruum Ipu

KoJie0aTeIbHOM JBHXXCHHUHU

1.26

3aryxaromue konebanus. BeiHyx1eHHbIe KoneOanus. Pe3oHanc

1.27

Mexanunueckue BOJIHBI. [IpoaosbHbIE U TONEPEUYHBbIE BOJIHBL. /[JIMHA BOJIHBI U

CKOpPOCTH paCIIpoOCTpaHCHUA BOJIHEI:

Ah=v-T

1.28

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KCHI/Ie 3BYKOBOﬁ BOJIHBI Ha I'paHUIIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3MmepeHne cpenHell MIOTHOCTH BEIIECTBA; apPXUMEIOBOW CHIIBL;, KECTKOCTH
IPY>XKUHBL; KO3(GOUIMEHTa TPEHUS CKOJIbKEHUS; paOOThl CUJIbI TPEHUS, CUJIbI
VIIPYTOCTH; CPEIHEH CKOPOCTH JIBUKECHHUSI OpyCKa MO HAKJIOHHOW IUIOCKOCTH;
YCKOpeHusi Opycka MpH JBM)KEHUHU [0 HAKJIOHHOM IJIOCKOCTH; YacTOThl U
nepuoja KojebaHWi MaTeMaTHUYeCcKOro MasTHHKA; 4YacTOThl M IepHoja
KosieOaHUH MPYXMHHOTO MasiTHUKA; MOMEHTA CUJIbI, IEHCTBYIONIETrO Ha phlyar;
paboThl CHJIBI YNPYTOCTH MpPHU MOABEME Ipy3a C MOMOIIbI HEMOABHKHOIO
6110Ka; pabOThI CUIIBI YIPYTOCTH MPH MOIBEME Ipy3a ¢ IOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOM
YacTH TeJa U OT IVIOTHOCTH JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKABAOLIEH CHIIBI
OT MAacCChI T€JIa; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOIO JTABICHUS U
OT pojia TOBEPXHOCTH; CHJIbI yIIPYTOCTH, BO3HUKAOIIEH B IIPYKHUHE, OT CTEIICHH
nedopmanuyu Npy>KUHbI; YCKOPEHUs: OpycKa OT yIJla HakJIOHa HalpaBJIsoLIei;
nepuoja (4acToThl) KoJeOaHU HUTSHOTO MasiTHUKA OT JJIMHBI HUTH; TIEpHOJa
KoJIeOaHUH MPYKUHHOTO MasiTHUKAa OT Macchl rpy3a U KECTKOCTU MPY>KUHBI;
UCCIIeIOBaHNE HE3aBUCUMOCTU IepHoja KoieOaHU HUTSHOIO MasTHUKA OT

MacCChI I'py3a. HpOBCpKa YCJI0BUS PABHOBCCHUA pblvara

1.30

Dusuueckue s6l1eHUS 8 npupode.‘ NpuUMEpbl ABUXXCHUA C PASJIMYHBIMU

CKOPOCTSIMH B KHUBOM U HEXXUBOM IIPUPOJE, NTEUCTBUE CHIIBI TPEHUS B IPUPOJIE




U TEXHUKE, INPUIMBBI U OTIMUBBI, JABUXXCHHC ILIAHCT ComHeuHoM CUCTEMBI,
PCAKTUBHOC ABHUKCHUC JKUBLIX OPTaHU3MOB, pbI4aru B TCJIC YCIIOBCKA, BJIUAHUC
aTMOC(l)CpHOFO JaBJICHHUA Ha JKUBOH OpraHu3M, IlJIaBaHHEC pI)I6, BOCIIpHUATHUEC

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicMuuecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYUKH ITOJIOXKCHHUA, pAaCCTOAHUA U
YCKOPE€HHA, AWHAMOMECTpP, IMMOAINIMIIHUKH, PpaKEThl, pblyar, HOHBH)KHBIﬁ n

HGHO[[BI/DKHLII;'I 6JIOKI/I, HAaKJIOHHAasA IJIOCKOCTb, MPOCTHIC MCXAaHHU3MbI B 6BITy,

Lal cooOuiaronmecs cocyzpl, yCTpOMCTBO BOJONPOBO/A, THAPABIMUYECKUIl mpecce,
MaHOMETp, OapoMeTp, BBICOTOMEp, HMOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIOJIb30BAHUE YIIBTPA3BYKA B OBITY U TEXHHUKE

2 TEIUIOBBIE ABJIEHUA
OCHOBHBIE IOJIOKEHHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHMS

2.1 BelecTBa. Mozenu TBEPAOIo, KHUAKOTO U ra3000pa3HOro COCTOSIHUM BEIIECTBA.
Kpucrannuueckue u amopgHble Tena

55 JlBmkeHue yactul BeniectBa. CBsA3b CKOPOCTH JABM)KEHHS YacTUL C

' Temneparypoil. bBpoyHoBckoe nBuxenue, muddy3us

2.3 CMaunBaHuE U KalWUISPHBIC SBJICHUS

2.4 TemoBoe paciiupeHue u cxxarue

2.5 TemoBoe paBHOBECHE

26 Buytpennss sueprus. Pabora u Teronepenada Kak CHOCOOBI M3MEHEHMS

' BHYTPEHHEHN SHEPIUU

2.7 Bunel Temonepenayn: TeMI0ONPOBOIHOCTb, KOHBEKLUS, U3TyUEHHE
Harpesanne wn oxmaxzaeHue ten. KonuuecTBo TEIIIOTHL. Y elbHas
TEIUIOEMKOCTbD:

2.8

O=cm(ty—t)
3aKOH COXpaHEHMsI PHEPrUH B TEIUIOBBIX MpOIeccax. YpaBHEHUE TEIJIOBOIO
Oananca:
2.9
O +0,+..=0
Wcnapenne u koHaeHcauus. V3MeHeHHe BHYTPEHHEW SHEPrUM B IIpOLIECCE
210 WCIIapeHuss M KOHJeHcaunu. KumeHue KUIAKOCTH. YIenpHas TemioTa

napooOpazoBanusi: L = Q/m




2.11

Brnaxnocts Bo3ayxa

2.12

[InaBnenne wu kpucramimizauusa. V3MeHeHHe BHYTPEHHEW SHEPTUd MpHU

IUTIaBJICHUU U KpUCTAJIJIM3alluU. VY aenpHas TEII0Ta MIaBICHUS

2.13

BHyTpeHHsI1 BSHeprus CropaHus TOIUIMBA. Y J€lbHAas TEIIOTa CrOpaHUs

toruBa: ( = Q/m

2.14

[Tpunnume! padoTe! TermoBeix aurateneit. KI1/ remioBoro asurarens

2.15

IIpakmuyeckue pabomul

N3mepenue yaenbHO# TEMI0EMKOCTH METAJUIMUECKOTO IIMJIMHAPA; KOJIMYECTBA
TEIUIOTHI, IOJIyYEHHOIO BOJOW KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO ONYIIEH HarpeTblii IWIWHJIP; KOJIMYECTBA TEIIOTHI,
OTJ@aHHOTO HArpeThIM LWIMHAPOM, IIOCJIE OIYCKaHHUS €ro B BOLYy KOMHATHOHN
TEMIIEPATypbl; OTHOCHUTENbHOW BIAXKHOCTU BO3AYXd; YIEIbHOW TEIIOTHI
IUIaBJieHUs Jbaa. lMccienoBaHue W3MEHEHHsT TEMIEparypbl BOJbl  IIPU
Pa3NUYHBIX YCIOBHSAX; SIBICHUS TEIJIOOOMEHA MPH CMEIIMBAHUHM XOJIOTHOU U

ropﬂqeﬁ BOJIbI; IIpoLeCcCa UCIIapCHUA

2.16

Dusuueckue A61eHUs 8 npupode.' MMOBCPXHOCTHOC HATAKCHHUC U KAIMUJIJIAPHBIC
SABJICHUS B MMIPUPOAC, KPUCTAJJIBI B IIPUPOJAC, U3ITYyYCHUC COJ'IHI_Ia, 3aMCpP3aHUC

BOJI0OEMOB, MOpPCKHE OpHu3bl; 00pa3oBaHKE POCHI, TyMaHa, MHEsl, CHeTa

2.17

Texnuueckue  ycmpoucmeqa:  KalWULAPBL,  IPUMEPBI  HCIOJIb30BAHUSA
KPUCTAIUIOB, )KUAKOCTHBIA TEPMOMETD, JATUUK TEMIIEPATYPhl, TEPMOC, CUCTEMA
OTOIUIEHUS JIOMOB, TUTPOMETPHBI, IICUXPOMETp, MapoBas TypOHHaA, ABUTATEIb

BHYTPEHHETO CTOPAHHUS

OJIEKTPOMATHUTHBIE ABJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BUJA SJICKTPUUCCKHUX 3apsaa0B

3.2

B3aumoneiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3.3

3aKOH COXpaHEHHs 3JIEKTPUIECKOTO 3apsiia

3.4

3J'IeKTpI/I‘-ICCKOC ITOJIC. HaHpiI)KéHHOCTB SJICKTPUYICCKOTO IIOJIA. HpI/IHLII/IH

CYIEPHO3UIINH IEKTPUUYECKUX MoJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuueckux 3apsiioB. JlelicTBUE 5JIE€KTPUYECKOro TMOJsS Ha

QJICKTPHUYCCKUC 3apAIbl. HpOBOIIHI/IKI/I " JUSJICKTPUKHU




[TocTosHHBIN AeKTpUYECKU TOK. JIeCTBUS AeKTpruuecKkoro Toka. Cuma Toka.

Hanpsoxenue.
3.6 l=qg/t,U=A/
DJIEKTPUUYECKOE CONPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma mis ygactka snekrpuueckon mernu: | = U/R
[TocnenoBarenbHOE COETMHEHNE POBOTHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE COeTUHEHNUE TPOBOHUKOB PABHOTO CONMPOTUBIICHUS:
U=U;I=1+L; R:%.
CwmenaHHble COSUHEHUS TPOBOJHUKOB
Pabora u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
312 OneiT Opcrena. MarHuTHOE TOJI€ MPSMOTO TPOBOJHUKA C TOKOM. JIMHMM
MarHUTHON UHAYKIIMH
313 MarauTtHoe IOJI€ MOCTOSHHOIO Mar"HuTa. B3amMoIeHCTBHE ITOCTOSHHBIX
MarHuToB
3.14 JleficTBHE MarHUTHOTO I10JI HA IPOBOJHUK C TOKOM
3.15 Omnbrtel @apanest. SABnenne aneKTpoMarHuTHOM UHAYKIMK. [IpaBuino Jlenna
Ipaxmuueckue pabomol
N3mepeHne  SIEKTPUYECKOTO  COMPOTHUBIEHHUS  PE3UCTOpPA;  MOIIHOCTH
3.16 ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIbI TOKA4, BO3HHMKAIOMICTO B IIPOBOAHHKE

(pCSI/ICTOpBI, J'IaMHOLIKa), OT HAIIPSPKCHUS Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTHU




CONPOTUBIIEHU OT JJIMHBI IPOBOIHUKA, IIOIIAIN €TI0 IOIIEPEYHOTO CEUEHHS U
YIEIBHOIO COIIPOTUBIICHHUS.

IIpoBepka nmpaBuiIa I NEKTPUYECKOTO HANPSIKEHUS IIPU IIOCIIEN0BATEIBHOM
COCIMHEHUM IIPOBOJHUKOB; MPAaBWIA IS CUIbl JJEKTPUYECKOIO TOKA IIPH

napajyuieIbHOM COEAMHEHUU TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3suyeckue s6NeHUs 8 npupode. SIEKTPUYECKHE SIBICHUS B arMmocdepe,

3.17 ANEKTPUYECTBO )KUBBIX OPTaHU3MOB, MATHUTHOE TT0JIe 3eMJTH, IPEii( MOITF0COB,
POJIb MAarHUTHOTO TOJIS JUIs1 KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpoucmea: 3JIEKTPOCKOI, aMIEpPMETp, BOJIBTMETP, PEOCTart,
CUETYMK  DJEKTPUUECKOHM SHEPruu, JJIEKTPOOCBETUTENbHbIE MPUOOPHI,

3.18 HarpeBaTelbHbIE AIEKTPONIPHOOPHI (mpumepsr), AIIEKTPUYECKUE
MpeIOXPaHUTENH, JJIEKTPOMATHUT, AJIEKTPOJABUraTellb MOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DnexkTpoMarHuTHbIE BOJHBL. [1Ikana 37eKTpOMarHUTHBIX BOJTH

3.20 JlygyeBas moaenb cBeta. [IpsmonnHeiiHoe pacpocTpaHeHre CBeTa

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaino

3.22 [Ipenominenue cBera. 3aKOH IPEIOMIIEHUS CBETA

3.23 Jlucnepcus cBeTa

3.4 Jlunza. Xon nydeit B mua3e. DokycHoe paccTosiHue JUH3bL. ONTHYECKask CUia

' mun3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucrema. Onruueckue mprudopbl
IIpaxmuueckue pabomul
###Par#t#13mepenne ONTHYECKON CHIIBI coOWparomeld JTUH3bI; (OKYCHOTO
paccTosiHUs COOMpPAFOIIIeH JIMH3HI (TI0 CBOWCTBY paBEHCTBA Pa3MEPOB MPEIMETa
1 U300pakeHus, KOr/ia mpeIMeT PacooKeH B IBOWHOM (oKyce), MoKa3aTems

3.26 MIPEIOMJIEHUS CTEKJIA.
###Par##lccnenoBanue CBOMCTBA U300paKEHUS, MOTYYSCHHOTO C TTOMOIIBIO
coOuparomeld JUH3bl; U3MEHEHHUs! (POKYCHOTO PAacCTOSHUS JBYX CIOXEHHBIX
JIUH3; 3aBUCUMOCTH yTJia MPEIOMJICHHsI CBETOBOTO Jy4a OT yria MaJeHus Ha
IpaHUIE «BO3JIyX — CTEKIIO»

3.97 Qu3zuueckue senenuss 6 npupoode: 3atmenus Comnma u JIyHBI, 1[BeTa Te,

' ONTHYECKHUE sABJICHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
308 Texunuueckue ycmpouicmeéa: OYKHM, TEPHUCKOI, QoToanmnapaT, ONTHYECKUE

CBETOBObI




4 KBAHTOBBIE SABJIEHU A
i1 PannoaktuBHOCTH. Anbda-, OeTa-, raMma-u3nydeHus. Peakuun anbda-u 6era-
' pacmana
45 OmnseiTel Pesepdopma mo paccesHuro anbpa-yactuil. IlmanerapHas Mojaeib
' aToma
4.3 CocraB aromHoro sipa. M3otomnbl
4.4 [Tepuon monypacnaaa aTOMHBIX SAEp
4.5 SAnepHsble peaku. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MaCCOBOI0O YHUCET
Quzuueckue s6neHus 6 npupode. €CTECTBEHHBIH pagMOaKTHBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, DPAJUOAKTUBHOC H3IYYCHUE MPHUPOJAHBIX MHHEPAIIOB,
JICWCTBUE PaJIMOAKTHBHBIX U3TYYCHUI Ha OPTaHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmeéa: CHEKTPOCKON, WHAMBHIYAIBHBIH JI03UMET,
' Kamepa BuibcoHa, siiepHasi SHepreTuka

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

3aBeplleHHAs peIMEeTHAs JTMHUS Y4eOHUKOB 10 (u3HKe A 7-9 Kinaccos

.M. Ileppikus,

1. ®usuka. 7 knace / U.M. Ilepsimikun, A.W. iBanoB.-4-e uz., crep.-

Mocksa: IIpocsenienue, 2024

1. ®wusuka. 8 knacc / .M. Ilepoimkun, A.W. ViBanoB.-4-¢ u3n., ctep.-

Mockaa: [Ipocsenienue, 2024

2. ®uswka. 9 knmacc / U.B. Ilepeimkun, E.H. I'yTHuK -7-€ 3., epep-

Mockaa: poda, 2019

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA




1. ®usuka: Metonnueckoe mocobue 7 ki A.E. Mapon, E.A. Maposn- 6-oe u3s.,
cteop. — M.: llpoda, 2017.

duzuka. 7 xknace. Juaakruaeckue matepuansl A.E. Maposn, E.A. Mapon- 6-oe

u3., creop. — M.: [poda, 2017.

2. ®uszuka. Coopuuk 3amau o ¢usuke 7-9 A.B.Ilepoimkun,M.:U3naTenscTBo
«OK3amen»,2023

3. ®usuka. 8 kmacc. Meroauaeckoe mocooue A.E. Mapon, E.A. Maposn- 6-oe
u3., creop. — M.: [poda, 2017.

4. ®usuka. 8 knacc. Junakruaeckue Mmarepuansl A.E. MapoH, E.A. MapoH- 6-oe

n3g., cteop. — M.: lpoda, 2017.

4. ®dusuka. 9 knacc. Metoaunueckoe nocobume A.E. MapoH, E.A. MapoH- 6-oe
n3g,., cteop. — M.: lpoda, 2017.

5. ®usumkKa. 9 knacc. Anaaktmyeckne matepumansl A.E. MapoH, E.A. MapoH- 6-oe

n3a,., cteop. — M.: ipoda, 2017.
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