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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yu€toM (penepanbHON paboueil MporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

Copnepxanue mnporpaMMmbl MO (U3MKE HaMpaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYalONIMXCS W OpPraHU3AlMI0 H3YyYCHHS
Gu3MKU Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mno ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuii I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00ydeHHs, a TAKKe
MEXIPEIMETHBIE CBA3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Iporpamma o ¢usuke ycraHaBIMBaeT pacnpeeieHne yueOHoro Marepraia
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIHHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHUS MPEIMETHOTO COJEPKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroIMXCsl.

[Iporpamma 1o ¢usmke pazpaboTaHa ¢ IEIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKONbKY (pU3MdYecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUN, W3ydyaeMbIX XUMHEH, OuWosoruedd, acrpoHomued u QGU3HIECKOU
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa,
IpefocTaBisieT Haubojee sICHble O00pa3lbl MNPUMEHEHUs HaydyHOro MeEToja
MO3HAaHMSI, TO €CTh CIIOC00a MOJyUYEHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUsi COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPaMOTHOCTU H
MHTEpEca K HayKe y 00y4aroluxcsl.

N3yuyenne ¢Qusukun Ha 0a30BOM ypOBHE MIPEAINoOjiaraeT OBJaJCHUE
CIEYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOMIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSACHSATH SIBICHHUS,

e OLICHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O HCCIIEOBAHUS;



HHTCPHOPETUPOBATL JAHHBIC M HCIOJb30BATH HAYYHBIC J1OKA3aTCJIbCTBA
JJI1 TIOJTYYCHHA BBIBOAOBY.

Henu wu3yueHuss ¢GuU3MKK Ha YPOBHE OCHOBHOro oOmIero oOpa3oBaHMs
Olpe/eNicHbl B KOHIICTIMU TpenojaBaHus ydeOHoro mnpenmera «Dusmka» B
oOpa3oBarenbHbIX opranu3auusax Poccuiickoit ®enepauuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTEIbHbBIE TPOTPAMMEBI.

Henu uzydyenust GU3nKu:

NpPHOOPETCHHE WHTEpeca M CTPEMJICHHS OOYYAIOIIMXCSA K HAyIHOMY
U3YYCHHUIO TIPUPOJBI, PA3BUTHE WX HWHTCIUICKTYaJIBHBIX M TBOPYCCKHUX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCIIeIOBATEIHLCKOTO OTHOIICHHUS K OKPYKAIOITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa H3yUCHHS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaAMCHTAIBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEJACTABICHUNH O POJU (U3WKU IS Pa3BUTHS JIPYTHX
€CTCCTBCHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABJICHWA O  BO3MOXHBIX  cdepax  Oymymen
po(eCCHOHAIBHOM JIeITeILHOCTH, CBSI3aHHOW C (DM3HMKOM, IMOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HAIPaBJICHHUHU.

I[OCTI/DKGDHI/IG OTHUX ueneﬁ IMporpaMmsbl 110 (1)I/I3I/IK€ Ha YPOBHC OCHOBHOI'O
O6I.IIGFO 06pa30BaHI/I5[ oOecrnieunBaeTCs PCHICHUCM CJIICAYIOIUX 3a1a4:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHHU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

npuoOpeTeHne YMEHUN OMHUCHIBATH U OOBACHATH (PU3HUECKUE SBJICHHS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUI;

OCBOGHHE METOJOB pEHICHHsS] NPOCTCWINTUX pacueTHBIX 3amad C
UCTIOJIb30BaHUEM bu3IYecKnX MOJIEIIEH, TBOPUYECKHX u
IPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BHUTHE YMEHUIN HAOIIOJATh MPUPOJIHBIE SIBJICHUS U BHITIOIHSATD OIBITHI,
nabopaTopHbie  pabOTBI M DKCHEPUMEHTAIbHBIE HUCCICIOBAHUS C
UCTIOJIb30BaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE TIPUEMOB paboThl ¢ MH(pOopMarmenn GU3MIEeCKOro COAEpKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C (U3NKOW, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yUeHUs! PU3UKU Ha 0a30BOM
YpOBHE, — 238 4acoB:

B 7 Ki1acce — 68 yacoB (2 Jaca B HEJICIIO),

B 8 Ki1acce — 68 yacoB (2 4aca B HEJICIIO),

B 9 ximacce — 102 ygaca (3 gaca B HeJeliO).

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHIaTEIbHBIM, YUUTEIh JI€TAeT BHIOOp NpPH MPOBEICHUU
7ab0paTOpHBIX PAabOT M ONBITOB C YYETOM HWHAMBUAYAIbHBIX OCOOEHHOCTEH
oOy4aromuxcs, CUcKa 3KCIEPUMEHTATIbHBIX 3a/laHUi, MpeJIaraéMbIX B paMKax
OCHOBHOT'O F'OCY/IapCTBEHHOI0 9K3aMEHA 110 (PU3HKE.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

®Pu3uKa u e€ poJb B IO3HAHMH OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoxe. SIBinenus npupoapl. DU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEIJIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Oduznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusnyeckue
npubopsl. [lorpemnocts n3mMepennit MexxayHapoaHasi ciCTeMa €IMHULL.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT MPHUPOLY.
EcTecTBeHHOHAYUYHBIM METOJ MO3HAHUSA: HAOIOJIEHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIJABUKEHUE THIOTE3, SKCIIEPUMEHT MO IMPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue GuU3NUecKuX SIBICHUN ¢ TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHH4YeCKUE, TEIUIOBBbIE, DJJIEKTPUYECKUE, MArHUTHBIE, CBETOBbIC

SIBJIICHUSL.
2. ®usnueckre npuOOPHI U MpOLEAypa MPSMbIX U3MEPEHUN aHAIOTOBBIM U
U(GPOBBIM TPUOOPOM.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue NEHbI IeIEeHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OmpeneneHue pazMepoB MaJIbIX TEJL.

5. M3mepeHune Ttemneparypbl IIPU IMOMOIIM KUJIKOCTHOI'O TEPMOMETpA U

JaTYrKa TEMIEPATypPhl.

6. lIpoBemenue ucciaenoBaHus IO MPOBEPKE TUIIOTE3bI: NAJIBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JbIle, YeM OOoJbIle BhICOTA
IycKa.

IlepBoHayanbHbIE CBEACHNUS O CTPOCHUHU BelleCTBA.

Crpoenue BemecTBa: aTOMbl M MOJEKYJbl, HMX pa3Mmepbl. OIbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
TeMIiepatypoii. bpoyHoBckoe nBwkenme, mauddysus. B3anMomeicTBHe YacTHIl
BEILIECTBA: IPUTSYKEHUE U OTTAJIKMBAHHUE.

ArperaTHble COCTOSIHUS BEILECTBA: CTPOCHME Ia30B, KUJIKOCTEM W TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMocBs3b MeXay CBONMCTBAaMM BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSHUAX M UX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenunie OpOyHOBCKOTO IBUKEHUS.



2. Habmonenue nuddysuu.
3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM — WIHU
OTTAJIKMBAaHUEM YACTHI] BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOJOM psloB (C  HUCIOJb30BaHUEM

dotorpaduii).

2. OnbITHI 110 HAOJTIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIHKEHUS.

JABUKEeHMEe M B3aUMOAEHCTBHE TeJl.
Mexannyeckoe JBUXEHHE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpeniHsisi CKOPOCTh IIPU HEPABHOMEPHOM JIBMXKEHUM. PacueT myTtu u
BPEMEHHU JIBHKCHUS.
SBnenne wHepUMU. 3aKOH HMHEPIUU. B3auMojeicTBHE Tesl Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBIMXKEHUsSI Teld. Macca Kak Mepa HHEPTHOCTH Tena.
[InoTtHOCTh BemiecTBa. CBSI3b IMJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B E€IUHUIIE
o0beMa BelecTna.
Cuna xak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS U CUJIA
TsokecTd. Cujia TSKECTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocTs. Cnoxenue
CWJI, HAPABJIEHHBIX MO OJHOM mpsiMoil. PaBHonelicTBytomas cui. Cuiia TpeHUsl.
TpeHue CKOIbXKEHNs U TPEHHE NMOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO IBUXKEHUS Tea.
2. M3MepeHne CKOpOCTH NPSIMOJIMHEMHOTO JBUKCHUS.
3. HaGmropenue siBjeHUs HHEPIIUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPU B3aUMOICHCTBHUH TElL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TET.
6. CroxeHue Cuil, HalpaBJIEHHBIX 110 OAHOU MPSIMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBM>KEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpepeneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa IIo
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTsXKeHUs (nedopMmaiini)
IPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUINXCS TOBEPXHOCTEM.

/laBJieHHe TBEPABIX TeJl, }KUAKOCTEH U ra3os.



HaBnenune. CriocoObl yMEHBILECHHS U YBEJIUYEHMS JaBieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJICHMsI ra3a OT oObema, Temmneparypbl. llepemaua naBneHus
TBEPABIMU TEJIAMH, JKUAKOCTIMU M raszamu. 3akoH Ilackamng. [IHeBmaTmueckue
MaIllUHbl. 3aBUCUMOCTb JABJIEHUS >XUJKOCTH OT TiayOuHbl. ['mapocTaTuuyeckuit
napanokc. Coobmiaromuecs cocyasl. ['uapaBindeckue MEXaHUu3MBbl.

AtMmocdepa 3emun u atMocdepHoe naieHue. [IpuuuHbBI CylecTBOBaHUS
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBiaeHus. 3aBUCUMOCTh aTMOC(EPHOTo JIaBJIEHUsI OT BBICOTHI HAJl YPOBHEM MODS.
[Tpubops! 1151 U13MepeHus: aTMOC(HEpPHOro 1aBJICHUS.

JlelicTBrE XUAKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxonnaBanue.

Jemoncmpayuu.
3aBUCHMOCTD JIaBJIICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenaya naBiaeHUs )KUJIKOCTBIO U Ta30M.

CooOmaromniuecs cocy/ibl.

I'mppasnnueckuii mpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00BEMA MOTPYKEHHON YaCTH
T€Ja U IIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcClOBHE IJIaBaHUS TEJl: IUIABAHUE WM MOTPYKEHHE TEN B 3aBUCUMOCTHU
OT COOTHOILIEHUS IIJIOTHOCTEM TeNA U KUIKOCTH.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJIE OT 00bEMa MOrpyKEHHOU B
AKUJKOCTh YaCTHU TENa.

2. OmpeneneHue  BBITAJIKMBAIOMIEH  CWIbI, JICHCTBYIOIIEH Ha  TeJo,
MOTPYKEHHOE B KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOLIEH CHJIBI, JEUCTBYIOLIEN HA TEIIO
B )KUJIKOCTH, OT MACCHI TeJa.

4. OnpIThl, JEMOHCTPUPYIONIME 3aBHCUMOCTH BBITAJIKUBAIOWIEH CHIIBL,
JEUCTBYIOIIEH HAa TENO0 B JKUAKOCTH, OT OOBEMa MOTPYKEHHOUW B
YKUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTH YKUJIKOCTH.

5. KoHCTpynpoBaHue apeomMeTrpa WIM KOHCTPYUPOBAHUE JIOAKH U
OIpEAEIIEHUE €€ TPY30NOABEMHOCTH.

PaGoTa u MOIIIHOCTH. DHEPrHUs.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblUar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio
paBHOBecusi pbryara. lIpumeHeHune mnpaBuiia paBHOBECHUs pblyara K OJIOKY.
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«3onotoe mpaBuiao» mexaHuku. KosadduimeHnt mnonesHoro neuctBus (maiee —
KIIJl) npocThix MexaHu3MoB. IIpocTeie MEXaHU3MBI B OBITY U TEXHUKE.
Mexannueckass odHeprus. KuHeTmdeckass W NOTEHUUMAIbHAs DJHEPIUs.
IIpeBpamenne 0OTHOrO BHJ1a MEXAHUYECKOW YHEPTUM B IPYTrOM. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpuMepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophuie padbomot u onvimot.
1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PAaBHOMEPHOM JBHKEHUU Tella
110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccnenoBanue yciioBHI paBHOBECHS pblyara.
N3mepenue K11/ HakJIIOHHOM MJIOCKOCTH.
4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.

8 KUIACC

TemioBblie sIBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelllecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYyJ. ONBITHI, MOATBEPKAAIOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOPUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTCH U
TBEPBIX TEJI HA OCHOBE TMIOJIOKEHUN MOJIEKYISIPHO-KHHETHYECKON TEOpUH.
CmaunBaHue U KamWUISIPHBIE siBJICHUA. TemIoBoe pacuIupeHe U CKaTHeE.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUIOBOIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIS, U3JTYYEHHUE.

KonnuectBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TeriooOMEH H
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeIioBoro Oamanca. IlmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapoobpazoBanne u koHmeHcamnus. Mcmapenuwe. Kumenme. YiaempHas TtemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHUS OT aTMOC(HEpPHOTO
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Mpunuunsl padotsl TernoBeix aABurateneid KIIJ[ TteroBoro asurarens.
TermnoBble IBUTAaTENIN U 3aLIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.



emoncmpayuu.

1.

2
3
4.
5
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10.
11.
12.
13.

HaGmonenne OpoyHOBCKOTO IBUKEHUS.

HaGmonenue nuddysuu.

HaGmonenue siBjeHUi cMaulBaHUS U KalTWUISPHBIX SBICHUN.
HaGmtoneHue TemioBoro pacimpeHust Tel.

N3meneHnne namieHus rasa Mpu M3MEHEHHM oObEMa W HarpeBaHUM WIH
OXJIAXKJICHUU.

[IpaBuinia u3mepeHus TemMnepaTyphl.

Buabr reronepenaum.

OxnaxxeHue Npu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHUE TEIIIOEMKOCTEH pa3IMYHBIX BEIIECTB.
Habaronenne kuneHus.

HaGmoneHne nocTossHCTBA TEMITEPATyPhl MPU TIABJICHHH.
Mojenu TeIJIOBBIX ABUTATEIICH.

Jlabopamopnuie padomut u onvimot.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.
OnbITHI 11O BHIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.
OnbITEl TI0 HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPJBIX TEIL.

Omnpenenenue qaBjieHUs BO3yXa B OaJUIOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIUME 3aBUCHUMOCTH JABJICHUS BO3JyXa OT €Tro
00bEMa M HArpeBaHUS WIN OXJIAXKICHHUS.

IIpoBepka runOTE3bl JTUHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOHMKA KUIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEpaTYPHI.

HaGmonenne wu3MeHeHHsT BHYTPEHHEW OHEpPruu Tella B pe3yJsibTaTe
TEIJIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanne sIBACHUS TEIUIOOOMEHA IIPH CMEIIMBAHUHU XOJOJHOW H
ropstaei BOJBI.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJIYYEHHOTO BOJOH  IIpHU
TEIJIO0OMEHE C HArpEeThIM METANTHYSCKUM ITHITHHIPOM.

Ornpenenenue yaeabHON TETUIOEMKOCTH BEIlIECTBA.

HccnenoBanue nporecca ucrnapeHus.

OrnpeneneHue OTHOCUTEIBHON BIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.
Onektpuzauust Ten. [[Ba pona snekTpuyeckux 3apsaoB. BzaumopeinctBue
3apsbkeHHBIX  Tesl. 3akoH KynoHa (3aBUCMMOCTh  CHIIBI  B3aUMOJICUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsJI0OB U PACCTOSHUS MEXTY TeIaMu).



Onekrtpuueckoe mnozne. Hanpssk€HHOCTH dneKkTpuueckoro mnoss. IlpuHuun
CYNEpIO3ULIUHU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIEMEHTAPHBIA JIEKTPUUECKUN 3apsii.
Crtpoenne aroma. I[IpoBOJIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUSL CYIIECTBOBAHUA DJIEKTPUUYECKOTO TOKA.
HNcToyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOrOo TOoKa (TEIJIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIIEKTPUUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckas uenb. Cuna  Toka.  DIEKTPUUYECKOE  HAIpsKEHUE.
ConpoTuBieHUe MPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
s yyactka uenu. [locrnemoBaTenbHOE W MapajuiesIbHOE — COEUHEHUE
POBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyns—JleHna.
DneKTpuUecKue 1enu U MOTPpeOUTeNn IEKTPUIECKOM sHepruu B ObIiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMojeicTBME  MOCTOSSHHBIX ~ MarHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJId U €ro 3Ha4€Hue JJIs1 )KU3HU Ha 3emiie.
OnbiT  Opcrena. MarHuTHoe Tojie  JJIEKTpUUecKoro Toka. IlpumeHenue
AIEKTPOMArHUTOB B TEXHUKE. J|efiCTBE MAarHUTHOIO MOJISI HA MPOBOJHUK C TOKOM.
DNEeKTpOJABUraTeNb MOCTOSIHHOTO ToOKa. Vcmonb30BaHWE JIIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAaX U HA TPAHCIIOPTE.

OnbiTel Papajes. SBneHue 3aekTpoMarnuTHOW uHaykiuu. [Ipasuio Jlenna.
DneKTporeHepaTop. CrnocoOb1 MOJTyYEHHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMK Ha BO3OOHOBISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa poja 3JIEKTPUUECKUX 3apsAJI0OB U B3aUMOJICHCTBUE 3apsKEHHBIX TEII.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DneKTpocTaTuyecKasl MHYKIIHS.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcTouHrKy NOCTOSSHHOTO TOKA.
JIelicTBUA 3IIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKUMN TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue CUitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtaTt 1 MmarazuH COnpOTUBIICHUMN.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

B3aumoeiicTBue NOCTOSIHHBIX MArHUTOB.

MonenupoBaHrue HEBO3MOKHOCTH Pa3AeiICHUs MOJIOCOB MarHura.
MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.
OmneIiT Opcrena.

MarauTHoe 1oje TOKa. DIEKTPOMArHHUT.

JlercTBME MAarHUTHOTO TI0JIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue sABICHUA 3JIEKTPOMArHUTHOW UHIYKLIHH.

Omnbrter @apanes.

3aBUCUMOCTh HANpPaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCIOBHUH €ro
BO3HHUKHOBCHHUSI.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuvie padbomot u onvimot.

1.

o U o~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPHU3allMM  TEJl HWHIAYKIHEH | 1pu
CONPUKOCHOBEHUH.

UccnenoBanne JE€UCTBUS DJIEKTPUUECKOrO TMOJiI HAa MPOBOJHUKHA U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM MU MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CHIIbI TOKA.

N3mepenue u peryanpoBaHue HANPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEpPE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HATIPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JUIMHBI, IUIOMIAAN THOMEPEUYHOIO
CEYEeHUs U MaTepuana.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TMOCJIEN0BATEIBHOM
COEIMHEHUHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [Js CHIBl TOKa MPU MAPAIUIETBHOM COEAUHEHHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
OnpeneneHue MOIIHOCTH DJIEKTPUYECKOTO TOKa, BBIAEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, UAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIpPU  UX
00bEeIMHEHUU U Pa3/ICICHUU.

HccnenoBanne AeUCTBUS SIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJKY.



17. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJCHCTBUS
KaTyIIKA C TOKOM M MarHura OT CHWJIbl TOKa W HAIpaBICHUS TOKa B
KaTyILKe.

18. MI3yueHue AeiCTBUSA MAarHUTHOTO I10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padoThl JJIEKTPOABUTATEIIS.

20. M3mepenne KII/I anexTpoaBUraTenbHON yCTAHOBKH.

21. OOBITBl O MCCHEAOBAHUIO SIBICHUS DJIEKTPOMATHUTHOW WHIYKIMM:
VICCIIEIOBAHME W3MEHEHUN 3HAYCHUs W HANpPABJICHUS HUHAYKLIMOHHOIO
TOKA.

9 KUIIACC

Mexanuuyeckue siBJICHUSI.

MexaHnnueckoe JABWKeHHE. MarepuanpHass Touka. Cucrema OTCU€TA.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBU)KEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nBrkeHrne. HepaBHoOMepHOe NpsiMOJIMHETHOE ABMKeHUE. CpeHsas 1 MTHOBEHHas
CKOpOCTb T€Jia TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMoiuHelHoe nBmxkeHue. CB0oOOIHOE
nagenue. OnsiTel ["anumes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpalieHwus.
JIuneliHas u yrioBasi CKOpocTu. LIeHTpocTpeMUTenbHOE YCKOPEHUE.

[Tepsbiii 3akoH Hptotona. Bropoit 3akoH HeroToHa. Tperuit 3akon HeroToHa.
[TpuHUUI CyNEepIIO3UIUHU CUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Crjla
TPEHUS MOKOS, IPYTrue BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmmuueckasi CKOPOCTb.
HesecoMocTts 1 neperpys3ku.

PaBHOBecue marepuaibHOW TOYKH. AOCOMIOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TEJA C 3aKPEIUIEHHON OChIO BpaleHusa. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiyinsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
MMIyJIbCa. PEaKTUBHOE IBUKEHHUE.

Mexannueckass paboTta ¥ MOLIHOCTh. PaboTa cull TSXKECTHU, YNPYTrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTHUS TeNa, TOJTHIATOTO HaJ
MMOBEPXHOCTHIO 3eMIH. [oTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOW AHEPrUU. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.



L

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

HalmroneHre MexaHU4ecKoro JBHXKEHHSI Te€lla OTHOCUTENIBHO Pa3HBIX TE
OTCUETA.

CpaBHeHME TyTEH W TPACKTOPHUM ABMKEHUS OJHOIO M TOTrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

HN3mepenne CKOPOCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKEHHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKEHUS.

HaGmronenue nBuxkeHus Teia 1o OKpy>KHOCTH.

HaGmonenne MmexaHu4ecKuXx SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTEJIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MacChl Tela U JIEUCTBYIOIIEH Ha HETO
CUJIBI.

HaGmonenne paBeHcTBa CHUIT IPU B3aUMOICHCTBUU TE.

HN3meHeHue Beca Tena npu YCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca Npu B3aMMOJEUCTBUHU TEI.

[IpeobpazoBanus SHEPTUU NPU B3AUMOJICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYIPYTOM B3aUMOJICUCTBUM.

CoxpaHeHre UMIMyJibca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmronenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHHYECKON IHEPTUH TIPU CBOOOTHOM TaJICHHH.
CoxpaHeHue MEXaHWUYECKOW SHEPTUM MIPU IBUKECHUM TEJia MO 1CHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEro PaBHOMEPHOTO
JBUKEHUS TIApUKa WA TEICKKH.

Omnpenenenne cpeaHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HAaKJIOHHOM MIOCKOCTH.

Onpenenenue yCKOpEHHsI Tela MPU PABHOYCKOPEHHOM JBUKEHUU IO
HAKJIOHHOM IIJIOCKOCTH.

NccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JBIDKCHHUH 0€3 HauaJbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJbHOM CKOPOCTHM NYTH OTHOCSTCS KakK psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

UccnenoBanre 3aBUCUMOCTH CHUJIbI TPEHUS CKOJBXKEHUS OT CHUJIBI
HOPMAaJIbHOTO JaBJICHUS.

Onpenenenue Ko3PpPuLMEHTa TPEHUS CKOJIbKEHUS.

Ornpenenenue KECTKOCTA NPYKUHBI.



9. Ompenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JBUKEHUU TeEJa
10 TOPU30HTAIIBHON OBEPXHOCTH.

10. OnpenenieHne  paboOThl  CUJIBI  YIIPYTOCTH IMpU  TNOABEME Tpy3a ¢
MCITI0JIb30BAaHUEM HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aKoHa COXpaHEHUsI SHEPTUU.

Mexanuyeckue Kojae0aHus U BOJIHBI.

KonebarensHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKKU KOJCOAHUN: IEPHO/I,
4acToTa, aMIUIUTyAa. MareMaTH4ecKuil U NpyKUHHbIN MasTHUKH. [IpeBpaienue
SHEPIUH MPH KOJIeOATEIIHHOM JIBUKEHUH.

3aryxaromue  KojeOaHus.  BeIHYXJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexannueckue BoiHbL. CBoOWCTBAa MeXaHMYeCKMX BOJH. [IpomonsHble U
nomepeyHble  BOJHBIL. JlMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHCHHS.
MexaHnnueckue BOJHBI B TBEPAOM TeJle, CEHCMUYECKHIE BOJIHBI.

3Byk. ['poMKOCTh 3Byka u BbicoTa TOHA. OtpakeHue 3Byka. MH(]pa3Byk u
yIIBTPa3BYK.

Jemoncmpayuu.

1. HaGmronenne koneOGaHuil Ten TOJ JCUCTBHEM CHJIBI TSKECTH WM CHJIBI
YIPYTOCTH.

HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TPy KUHE.

HaGnronenre BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue npo1oibHBIX U MONEPEYHBIX BOJIH (HA MOJIETN).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHUMN pe30HaHC.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHre dYacTOThl M Tepuoja KoieOaHWii MaTeMaTUYeCKOTo

o Uk wN

MasITHUKA.

2. Ompezenenne 4aCTOTHI M IEpUoaa KoJIeOaHNUN MPYKUHHOTO MAasITHHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHoja KOJeOaHUN MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Irpysa.

5. IIpoBepka HE3aBHUCHUMOCTH TepHoOJa KojeOaHuii Tpy3a, MOJBEIICHHOTO K
HUTH, OT MAacChl Ipy3a.

6. ONbITBI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh IepHoJa  KojeOaHui
IPY>KUHHOT'O MasiTHUKA OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.

7. W3mMmepenue yckopeHus CBOOOJHOTO MaICHHUS.



JJIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

ONEeKTPOMAarHUTHOE  MOJie.  OJIEKTpOMAarHuTHele  BOJHBL.  CBOMCTBa
3NeKTpOMarHuTHoIX BOJH. [llkama »nexkTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BoiHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHue CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TOMOIIBI MOOUIBHOTO

TenedoHa.
CgBeToOBbBIE AABJICHUS.

JlyueBas MOJIEJIb CBeTa. Hctounuku CBeTa. [IpssmonuHerHOE
pacnpoctpanenue cBeta. 3atMeHusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKaio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TperomieHUs cBeta. [loHOe BHYyTpeHHEe
OTpakeHue cBera. VICcmonb30BaHWE TOJHOTO BHYTPEHHETO OTpPaXXEHHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xon nyweit B JaumH3e. OnTuyeckas cucrema ¢oToarmapara,
MUKpPOCKONAa M Tejneckona. ['J1a3 Kak onTHYecKas cucTema. BIn3opykocTh H
NaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crnekTp. Oneitel HerloTona. Crnokenue
CIEKTPAJIbHBIX IBETOB. J(Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonuHEHOE pacIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tony4yenune n300paxeHni B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cpera.

Onrtruyeckuil CBETOBO/I.

Xox myueit B cobuparoiieii TuH3e.

XO0JI Tyder B pacCEUBAIOLIEH JTUH3E.

[TonyueHnue n300pa>keHUI C TOMOILBIO JTUH3.

[Tpunuun neiicTBusa gortoanmnaparta, MUKPOCKOIA U TENIECKOMA.

10. Monens 1i1a3a.
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11. Pa3znoxenue 6e10ro cBeTa B CIIEKTP.
12. ITonmyueHnue 6e10r0 CBETa MPHU CIOKEHUHU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimol.



1. HccnenoBaHue 3aBUCUMOCTU YIJIa OTPA)KEHUs CBETOBOrO Jyya OT yria

naJIeHuUs.

2. M3ydeHue xapakTepUCTUK U300paKEHUs MPEIMETa B TUIOCKOM 3€pKaie.

3. HccnenoBanue 3aBUCMMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO JIyda OT yria

NaJIeHUs Ha TPAHUIIE «BO3TYX—CTEKIIO».

4. Tlomyuyenue n300pa)KeHUI C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.
Onpenenenue (HOKYCHOrO pacCTOSHUA U ONTHYECKON CHIIbI coOMparouiei
JIUH3BI.

6. OIBITHI 110 PA3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.

7. OnbITBl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHUHU Yepe3
I[BETOBBIC (DUIIHTPHI.

KBanToBBI€ sIBJICHHS.

Oneitel Pe3epdopna u mianerapHass mojenb atoma. Mojens atoma bopa.
Hcnyckanue u nornonieHue ceeta atomoM. KBauTel. JInHeYaThie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sanapa. Hykmonnas wmopaenp atomHoro snapa. M3orombl.  PanuoakTuBHBIC
npeBparieHus. [lepros momypacmaga aTOMHBIX SIAED.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHHUS 3aps/IOBOTO M MAacCCOBOTO YHCE.
OHeprusi CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpPruu. Peakuuu cuHTE3a U
nenenus anep. Ucrounuku sneprun CoJiHLA U 3BE3.

Anepnas sHepreruka. JleWcTBUS pPAAMOAKTUBHBIX H3JIYYEHUH HaA >KUBBIE
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIECHUS.

2. CnexTpbl pa3IMYHBIX Ta30B.

3. Cnextp Bojopoja.

4. HabGnronenue TpekoB B kamepe BuibcoHna.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3ITYUCHUH.

6. Peructpanus uznyyeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimet.

1. HaGnmroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYCHUSI.

2. HccnenoBanue TPEKOB: W3MEPEHUE SHEPrUM YacTHIBI MO TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenne paanoakTUBHOTO (OHA.

IToBTOPUTEILHO-0000 1A U MOXYJIb.

[ToBTOpUTETHEHO-0000MIIAIONNN MOAYTh TIPEAHA3HAYCH I CUCTEMAaTH3AIIH
u  0000mIeHWS  TPEIMETHOTO  COACpPXKAHWUS U ONBITA  JICITEIHLHOCTH,
MPpUOOPETEHHOTO MPU U3YUYEHHUH BCEro Kypca (PU3MKH, a TakkKe IJi MOArOTOBKHU K



OCHOBHOMY TIOCYJapCTBEHHOMY »3K3aMEHy MO (u3uKe i1 O00ydaroluxcs,
BBIOPABILIKX 3TOT Y4E€OHBIN MpeaMeT.

[Ipu M3ydyeHHH AAHHOTO MOJIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00ECIEeYMBAETCS TOCTHXKEHHE MPEIMETHBIX U
METalpeMETHBIX  IJAHUPYEMBIX  Pe3ylbTaToB  OOydeHus, (popMupyercs
€CTEeCTBEHHOHAYYHASTPAMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCJEJI0BAHUS
ABJIICHUA TPHUPOABl M TEXHUKHU, OBIAJCHUE YMEHUSMU OOBACHATH (HU3UUECKUE
ABJICHUS, TPUMEHSS TOJIyYCHHbIE 3HAHUSA, pellaTh 3a7aud, B TOM YHCIIE
KayeCTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIUANBHO AESTENBHOCTHBIN XapakTep JaHHOTO pasjiefia peaau3yeTcs
32 CY€T TOrOo, YTO OOyYalolluMecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX WM
[peJIaraeTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHMM paclo3HaBaTh W HAYYHO OOBSICHATH
(duznueckue sIBICHHS B OKPYXKaIOIel TPUPOJIe U OBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEAOBAHUS (PU3MUYECKUX SIBICHUH, B TOM
quclie JUIsl IPOBEPKU TMIIOTE3 U MOJTYUYEHHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATh HaAYYHBbIE OCHOBBI HanboJiee BaXKHBIX JOCTHKEHUNW COBPEMEHHBIX
TEXHOJIOTUHM, HalpUMep, MPAKTUUYECKOTO UCIOJIb30BAHUS Pa3IMYHbIX UCTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHUS U COXPAaHEHMsI BCEX U3BECTHBIX BHJIOB
SHEPIHH.

Kaxngas wu3 TemM JaHHOrO MOIyJs BKJIKOYAET AKCHEPHUMEHTAIbHOE
UcclieZloBaHUEe 00o0IIaromero xapakrepa. Mofyib 3aBepuiaeTcs NpPOBEACHHEM
JMarHOCTUYECKOW U OLIEHOYHOM paboThI 32 KypC OCHOBHOI'O 00111ero 00pa3oBaHMsL.



IIJTAHUPYEMBIE PE3YJIBTATDBI
OCBOEHMUMA TIPOI'PAMMBI 1O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO

Ha JIOCTW)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbTaTe uzydenus puznku Ha ypoBHE OCHOBHOI'O 00IIeT0 00pa3oBaHUs

y obOyuyatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

- MPOsIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUYecKol HAyKH;

- IICHHOCTHOE OTHOIIEHUE K JIOCTHKEHHSIM POCCUNUCKHUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOro M 1YXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

- TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXKJICHHH OOIIECTBEHHO3HAUYNMBIXU
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HaHUE BAXKHOCTH MOPAJIBHO-3TUYECKUX NPUHIUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3cTeTHYECKOr0 BOCIIMTAHUSA

- BOCTIPUSATHE 3CTETUYECKUX KadyecTB (U3UUECKOM HayKu: €€ TapMOHHYHOTO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

- OCO3HaHHME IIEHHOCTH (U3MUECKOW HAYKM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAYYHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BaTEIbCKON
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro oOpa3a JKU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, HAa AOpPOrax, C BJIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCITOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa pe(ieKCHuW, TMPU3HAHWE CBOETO IIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE Yy4YacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTebHON  OpraHu3aluMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIMpPaBICHHOCTH, TPEOYIOMMNX B TOM YHCIE€ U (UIUUYECKUX
3HAHUM,

e - HHTEpEC K MPAKTUUECKOMY H3YyUYEeHUIO npodeccuit, CBSI3aHHBIX C HU3UKOM;

e 7)3KOJOrH4e€CKOro BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTl OKpY’Karolied cpenpl, IUIAHUPOBAHUS TOCTYNKOB M OILICHKA UX
BO3MO>KHBIX TTOCJICICTBUH JJIsl OKPY>KAIOIIEN Cpeibl;

e - OCO3HaHHE TJI00ATBHOT'O XapaKTepa AKOJOTHUECKUX MPOOIeM U MyTeu ux

peleHns;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM COLUHAJBHOM M NPHUPOIHOM
cpeasl:

e - MOTPEOHOCTh BO B3aUMOJEWCTBUM IPU BBIOJIHEHUH HWCCIEAOBAHUA H

MPOEKTOB (PU3UYECKONW HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHuX,

e - TIOBBIIIEHHE YpPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPaAKTUUYECKYIO
NESTEIbHOCTD;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bl O (PU3UIECKUX 00BEKTaX U SIBJICHUAX;

e - OCO3HaHME Je(HUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
[1)76370 478

e - IUIAHUPOBAHHE CBOETO pa3BUTUS B TNPUOOPETEHUU HOBBIX (PUINYECKUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHIMA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydaromierocsi OyayT cpopMUpOBaHBI MeTANpeIMeTHbIE
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJornyeckue JelcTBUA:
e BBUIBJLITh M XapaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);



yCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK KJIACCHU(PUKAIINN, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
JaHHBIX U HAOIIOJEHUSIX, OTHOCSIINXCS K (DU3UUECKUM SBICHUSM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI W TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BbIOOp Hauboliee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKIUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBAHHE (PU3UUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WIIM SKCIIEPUMEHTA;

CaMOCTOATENIHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMUS;

POrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IPOIIECCOB, a TAKXKE BBIABUTATH MPEIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

NPUMEHSTh Pa3JIMYHbIe METOJbI, HHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
orbope HMH(pOpMAIIMU WIH JAHHBIX C Y4ETOM NPEIOKEHHON Yy4ueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUAOB B (OPM MIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIIMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B XoJe oOcCyxkJeHusi yueOHOro Marepuaiia, pe3yjbTaToOB J1a0OpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJIICHHBIE HA PELICHUE 3aJa4yd U IMOAJACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
Juasnora, 0OHapyKUBaTh Pa3IMuue U CXOJICTBO MO3UIINIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YybTaThl BBIIOJHEHHOTO (PU3UYECKOTO OIbITA
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

MOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
UHAUBUAYATbHOM paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3NyYecKon
npo0JIeMBbl;

OPUHUMATh LEJIM COBMECTHOM NESATEIbHOCTH, OPTraHU30BbIBATh JCHCTBUS
N0 €€ JMOCTWKEHHUIO: pACIpENesaTh poOJIM, OOCYXAAaTh IPOLECCHl U
PE3yNbTaThl COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIHOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpABICHUIO U KOOPJIAUHUPYS CBOM JCUCTBUS C JApPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEILHO CPOPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICH CTBHUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOMIHNX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHOIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPYIMIE, MPUHATHE pPEIICHUN
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMUS C YYETOM HMEIOMIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUA (HEHOCTHIKEHHS) PE3yJbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl Ha MECTO APYroro 4YejaoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHnd GU3NIECKUX 3a7ad Uiu
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHIy 00yueHus: B 7 Kiacce npeIMETHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  MOHATHS:  (PU3MYECKMEe U XUMUYECKHE  SIBJICHMS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKyJa, arperaTHble COCTOSIHUSI BelecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSMOJUHEHHOE), TPACKTOpHUS, PABHOACHCTBYIOIIASL
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBjaeHus (auddysus, TEMIoBoe ABUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJ, PABHOBECUE TBEPJBIX TEJI C 3aKPEIJIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMoc(hepHoe [aBJICHWE, IUIaBaHWE TeJ, IMpPEeBpaIlCHUs
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE ONBITOB, JIEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpPUMEPHI JIBXKEHUSI C PA3JIMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EpHOTO N1aBJICHUs Ha KMBOW OpPraHuW3M, IJIaBaHUE pPbIO, phIuaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOWCTBA (MTPU3HAKHN) (PU3UUECKUX SIBIICHUI;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUYMHBI (Macca, 00bEM, IUIOTHOCTHh BEIIECTBA, BpeM,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TPEeHHs, MAaBlieHWEe (TBEPAOro Tejla, KUJKOCTH, Trasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHWJIbI, KO3(P(GUIHUEHT TMOJE3HOTO JEHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICI  HUCIOJB3YEMbIX  BEIWYMH, HX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEJIMUMHY C JPYTUMHU BEIMYWHAMH,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBJICHUS UM MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBeCHUsl pbluara (0J0Ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3aIMChIBAaTh €r0 MATEMATHYECKOE BBIPAKEHHUE;

OOBSICHATH (PU3UYECKUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE CHUTYyallud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBIIATh MPUYUHHO-CIIC/ICTBEHHBIE CBS3U, CTPOUTH OOBACHEHUE U3 1-2
JIOTUYECKUX IIAaroB C OMOpPOM Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3HMYECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemiatb pacu€THbie 3a7adyd B |—2 JeWCTBUS, HMCHONB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlauy 3alHUChIBaTh KPATKOE YCIOBHUE, MOACTABIATh (PU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JTaHHBbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3ajiay, OIICHUBATh PEATUCTUYHOCTh
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B ONMMCAHUU UCCIICIOBAHUS BBIICIATH ITPOBEPSIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH Ppe3yJbTaT, HAaXOJWTh OIIMOKKM B XOJI€ ONBITa, JejaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: bopMyIUpOBaTH MIPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMMChIBATh X0 ONBbITA U (DOPMYITUPOBATH BHIBO/IBI,

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
M(pPOBBIX TPUOOPOB, 3aIlMCHIBATH IOKAa3aHUS NPHUOOPOB ¢ YUYETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJAUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO [ABWKYILETOCAd TeJla OT BPEMEHU JBHXKEHUS TeEla, CHUJIBI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCHUMOCTHU CUJIbI TPEHHUS OT IUIOLIAAM COIPUKOCHOBEHHUS TEJI, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTPYKEHHOM YaCTH TEJIAa U OT IUVIOTHOCTHU JKHUJKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
TUTABaHUS TEJ, YCJIOBUN PaBHOBECHS pbhluara W OJOKOB), Y4aCTBOBATh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUS, CleAys MPEeIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MPEIOKCHHBIX TaOIUI] U TpadUKOB, JENaTh BBIBOABI IO pe3yJbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHJIAa TPECHHUS CKOJIBXCHUS,
JaBJICHUE  BO3/yXa, BBITAIKWBAKOIIAsS CWJIa, JCHCTBYyIOIas  Ha
NOTPYKEHHOE B KHUAKOCTh TeI0, KOAD(DHUIIMEHT TMOJIE3HOr0 JACHCTBUS
NPOCTBIX MEXaHU3MOB), CJCAysd TMPEMIOKCHHOW WHCTPYKIHUU: TPHU
BBITIOJTHEHUH W3MEPEHUN COOHMpaTh ADKCIIEPUMEHTAIbHYI0 YCTaHOBKY H
BBIYUCIISITh 3HAUCHUE UCKOMOM BEJTUYMHBL;

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTEUCTBHUS TPUOOPOB M TEXHHUYCCKHX YCTPOMHCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMKHBIA W HEITOABUKHBIN 010K, HAKJIOHHAS TUTIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYECKUX YCTPOWCTB C ONMOPOM HAa WX ONHCAaHUSA (B TOM YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOM HACOC, apEOMET]), UCIIOTb3Ys 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpPHUMEpPhl  (HAXOAWTH WHQPOPMAIMIO O  TpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
XKU3HM 11 obecrieueHus: 0€30MacHOCTH IIPU OOpallleHHH ¢ TIpUdopamMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHUS 3JIOPOBbS W COOJFOJCHUS
HOPM 3KOJIOTHYECKOT0 MTOBEICHHUS B OKPYXKAIOIICH cpejie;

OCYILIECTBJIATH OTOOp HWCTOYHWUKOB wuH(popmammu B HHTEpHETE B
COOTBETCTBHH C 3aJJaHHBIM TIOUCKOBBIM 3alPOCOM, Ha OCHOBE MMECIOIIIUXCS
3HAHUM U TyTéM CPAaBHEHHUS PA3UYHBIX HCTOYHUKOB BBIACIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BlageTs mpuéMaMy KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3aaBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIC M YCTHBIC COOOIICHUS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJIMYHO NeNaTh KpaTKUEe COOOIIEHHS O pe3yiabTaTax MPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



W3YYEHHBbIA TOHATUIHBIM ammapaT Kypca (QU3MKH, CONPOBOXKAATH
BBICTYILJICHUE NIPE3EHTALUEH;

e IMpHU BBINOJIHEHUU YUYEOHBIX MPOEKTOB M HCCIEJOBAHUN pacCIpenesTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJa4aMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JI€ATEIBHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHniy o6yuenust B 8 kiacce npeMeTHbIC Pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIUXCS YMEHUM:

e HCMOJIb30BaTh MOHATHS: Macca M pa3Mephbl MOJIEKYJ, TEIUIOBOE JIBMYKECHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHbIe TeNa, HACHIIEHHBIH M HEHACBIIMICHHBIM TMap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPCHHSS OJHEPrus, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUICCKHUM 3apsifl, HICKTPUIECKOE T0JIe, MPOBOJHUKHU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;

e pazIMuaTh SBJICHUS (TETUIOBOE pacUIMpEeHHE U C)KaTHe, Teruionepesaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISPHBIC SBIICHHS, HCTIApCHUE,
KOHJCHCAIUs, IJIaBJIeHUe, KpucTaum3ainus (OTBEpAEeBaHUE), KUIICHHE,
TEeIJIonepeaayda (TeTI0NpPOBOIHOCTS, KOHBEKIIHS, U3ITy4YEeHHE),
ANEKTpU3ALUs T, B3aUMOJICUCTBUE 3apsANIOB, AEHUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MAarHUTHOTO TOJIsI HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAs WHIYKIIUS)
0 ONUCAaHHUIO HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

e pacmo3HaBaTh TNPOSBICHWE M3YYCHHBIX (U3MUECKHX SBICHUN B
OKpYXaIollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KanWUIApHbIE SBJIEHUA B MPHUPOJE,
KpUCTajUlbl B Tmpupone, usinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKE POCHI, TYMaHa, WHEs, CHETa, AIEKTPHUUECKHE
SABJICHUS B atMoc(epe, dMEKTPUIECTBO >KUBBIX OPTaHU3MOB, MATrHUTHOE
nosie 3emuid, Jpeiid MOII0COB, POJIb MAarHUTHOTO TOJS JJIS SKA3HU Ha
3emiie, MOJSIPHOE CUSIHUE, MPU STOM MEPEBOJIUTh MPAKTHUECKYIO 3a/1auy B
yueOHyI0, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKHK) (PHU3UUIECKUX
SIBJICHUIM;

e ONHUCHIBATH M3YYCHHBIC CBOWCTBA TeN W (DM3UUECKHUE SBICHUS, UCIIOIB3YS
du3nueckre BEIMYUHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTHsI, KOJIUYECTBO
TEIJIOThI, yJelbHas TEIUIOEMKOCTh BEIECTBAa, yJEJbHAs TeIIoTa
IJIABJICHUS, YJeJIbHAs TeIUIoTa MapooOpa3oBaHuUsl, yHeJbHAs TeIioTa



CropaHusi TOIUIMBA, KOA((UIMEHT TMOJE3HOro JCHCTBUS TEIIOBOU
MAIlIMHbI, OTHOCUTEIbHAsA BJIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsl,
CUija TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIEIbHOE  CONpPOTHBJIEHWE  BEUIECTBAa, pabora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), MpPH ONHCAHUU MPaBUIBHO  TPAKTOBATh
(U3MYECKUI CMBICII MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUeCKUX BEJIWYUH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JAHHYIO
(u3MUECKYl0 BENMYMHY C JPYTMMU BEJIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3UUECKUE SIBICHHUS U TMPOLECCHI,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEeOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma JIsl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHMs DJHEPrUM, MpPU HTOM J1aBaTh
CJIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3alMChIBATh €r0 MaTeMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTUYECKUX
IaroB ¢ Omopod Ha 1—2 W3Yy4YEHHBIX CBOMCTBA (PUBMUYECKUX SIBJICHHIA,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemiaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3Yysd 3aKOHbI U
dbopMyIbl, cBs3bIBAOIMINE (U3MUYECKUE BEJIMYMHBI: Ha OCHOBE aHau3a
yCIIOBUS 3aJladyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABIATH HEOOCTATOK
JAHHBIX JUISI pEIIeHUs 3aJa4d, BBHIOMPATh 3aKOHBI W (HOPMYJIBI,
HEOoOXOMUMBbIE g €€ pelIeHHs, MPOBOJAWTh pPacyéThl U CPABHUBATH
MOJIYY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOMHO PpEUINTh MPH OMOIIU
(Gu3nYecCKuX METOJOB, HCIIOJIb3Ysl ONHMCAHHUE HCCIIEIOBAHMS, BBLICIATH
IIPOBEPSIEMOE  IIPEAIIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEJICHUS UCCIIEAOBAHMS, J€JIaTh BIBOBI;

NPOBOAUTH OMBITBI 1O HAOMIOAEHWUI0O (PU3WYECKUX SBICHUN WM
¢du3rUecKnX CBOMCTB Tel (KamUUTSIPHBIC SBIICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTBIBAHUS U
HarpeBaHus NpPU H3JIYYEHUHM OT IBETa U3Jydarouend (moriomaroniei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIIEPATYPHI KUIAKOCTH U
IO €€ IIOBEPXHOCTH, OJJIEKTpU3aUUs TEJI M B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJECHUCTBUE IIOCTOSTHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS



MarHuTHOTO MOJS Ha MPOBOAHUK C TOKOM, CBOICTBAa 3JIEKTPOMArHuTa,
CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (QOopMyIHpoOBaTh
MpOBEpsiEMbIE MPEATION0KEHHsI, COOUPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000py1I0BaHUS, OMUCHIBATH X0/ OIbITa U (POPMYIUPOBATH BHIBOJIBI;
BBIMIOJIHATh ~ TPsIMBIE  U3MEPEHHS ~ TEMIIEpaTypbl, OTHOCHUTEIBHOMN
BJIQXKHOCTU BO3[yXa, CWJIbl TOKAa, HANpPSDKEHHs C HCIOJIb30BAaHUEM
aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3MUECKUX BEIUYMH, CPaBHUBATH
pe3yabTaThl U3BMEPEHUN C YUETOM 3aJaHHON a0COIFOTHOM MOTPENTHOCTH;
POBOAUTH UCCIEI0BAHNE 3aBUCUMOCTH OJTHON (PU3NYECKON BETMYUHBI OT
Ipyrod Cc  UCHOJb30BaHHEM MpPSAMBIX HU3MEpPEHUH  (3aBUCUMOCTH
CONMPOTHUBJICHUS] TPOBOJHUKA OT €ro JJIMHBI, IUIOHIAJAH TONEPEUHOTO
CEYEHMsI U Y/ICJIbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJIHUKA, CUJIbI TOKA,
UAYIIErO0 4epe3 TMPOBOJHUK, OT HANpPSOKEHUS Ha  IPOBOJHUKE,
UCCJIEIOBAaHUE TMOCIEAOBATEIbHOTO M MApaJJIeIbHOIO  COEIMHEHUMN
NPOBOJAHUKOB): TUIAHUPOBATh HCCJEAOBaHUE, COOMpPATh YCTAHOBKY H
BBIMIOJHATh M3MEPEHUs, CIeNys MpeUIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnuil U TpaduKoB,
JIeNaTh BBIBOIBI 10 pPe3yJIbTaTaM UCCIEeI0BAHMUS;

IPOBOAUTh KOCBEHHbIE H3MEpeHUs: (U3UYECKUX BEIMYUH (ylelbHas
TEIUIOEMKOCTh ~ BEIIIECTBA, COMPOTHUBICHUE TMPOBOJIHHKA, paboTa W
MOIIIHOCTh 3JEKTPUYECKOTO TOKAa): TUIAHUPOBATH HM3MEPEHHs, COOHpaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIeys MPEIIOKEHHOW WHCTPYKIUH, U
BBIUUCIISITh 3HAUEHHUE BEJINYUHBI,

co0JIr01aTh TIpaBUJIa TEXHUKH 0€30MaCHOCTH MPU paboTe ¢ J1a00paTOPHBIM
000pyTI0BaHUEM;

XapaKTepu30BaTh TMPUHLMUINBI  JACHCTBUS  U3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOpPOM HAa WX oOmucaHus (B TOM YHCIE:
CHUCTeMa OTOIUICHHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIETMETP, CUETUMK 3IIEKTPUUYECKOW DHEPrUM, 3JIEKTPOOCBETUTEIHHBIC
npuOOpBl, HarpeBaTeNIbHbBIE JIEKTPOIIPUOOPH! (IPUMEPDI), IJIEKTPUUECKUE
NPEJOXPaHUTENH, FTEKTPOMATrHUT, JIEKTPOJIBUraTEIh OCTOSIHHOT'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOAMMBIE
¢uznyeckue 3aKkOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U HU3MEPHUTEIbHBIE
npuOOpel MO CXeMaM H© CXEMaTHYHBIM pPHUCYHKaM  (KUJIKOCTHBIN
TEPMOMETP, TEPMOC, TMCUXPOMETP, THTPOMETp, JIBUTaTelb BHYTPEHHETO
CTOpaHusl, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbl 3JIEKTPUUECKUX
HEeneil ¢ MocIeI0BaTEeNbHBIM U MapaJUIeIbHBIM COSTUHEHHEM 3JIEMEHTOB,
pasznuyasi yCJIOBHBIE 0003HAUYEHHUS FIEMEHTOB 3JIEKTPHUECKUX LIETICH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KHU3HU 7151 obecriedeHns 0e30MacHOCTH MPH OOpalleHHH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM 2KOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE WMEIOIIUXCA 3HAHUM U IYTEM CpaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEYMBOM MIIM MOXKET OBITH HETOCTOBEPHO;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTEepHET, BiajeTh MpUEMaMu KOHCTIEKTHPOBAHUS TEKCTA,
npeobpazoBaHus HHPOPMAIIHN U3 OJJHOW 3HAKOBOW CHUCTEMEI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEp)KaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATh PE3yJIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yUYCHHBIM MMOHATHHHBIA anmapaT Kypca (U3HKH,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOLIECCOB paclpeesisiTh 00sS3aHHOCTA B TPYIIE B COOTBETCTBUH C
MIOCTABIICHHBIMU 3aJlayaMU, CJIEJIUTh 32 BBHIIIOJIHEHHEM IJIaHa JEHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISISI TOTOBHOCTD pa3periaTb KOH(QIUKTHI.

K xonIy oOyuenusi B 9 Kiacce mpeMeTHbIC PE3yIbTaThl HA 0A30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BATh TMOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHUS, JehopMaius
(ympyrasi, TiacTUYecKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETPY3KH, IEHTP TKECTH, aOCOIIOTHO TBEPAOE TEJo,
LEHTpP TSAXKECTU TBEPJIOrO Tella, paBHOBECUE, MEXAHUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, WH(Pa3BYK U YIbTPA3BYK, DIICKTPOMArHUTHBIC BOJIHEI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKAaHUsS M TOTJIONMICHUS, anbda, OeTa- U raMMa-u3IydcHus,
U30TOIBI, sIAEpPHAs YHEPTETHKA;

paznuuath sBJI€HUS (PaBHOMEpPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHHE, PABHOYCKOPEHHOE MPSMOJUHEIHOE JBUXKEHHE, CBOOOJIHOE



MaJIeHUE TeJl, pABHOMEPHOE JIBUKEHUE M0 OKPY>KHOCTH, B3aUMOJEHCTBUE
TEJ, PEAKTUBHOE IBWKEHUE, KOoJeOaTelIbHOE JIBH)KEHUE (3aTyXarouue U
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSIMOJIMHEWHOE pacHpoCTpaHEHUE, OTPaKEHHE U MPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, pa3joKeHue 0enoro cBeTa B
CHEKTp M CJOXEHUE CHEKTPAJIbHBIX IIBETOB, JUCHEPCHsS CBETa,
€CTECTBEHHasl PaJMOAaKTUBHOCTb, BOZHHUKHOBEHHUE JIMHEHYAaTOro CHEKTpa
U3TTyYEHHs) 110 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;

pacno3HaBaTh NPOSBICHHE U3YYEHHBIX (U3MYECKUX SBJICHUN B
OKpyXaromeM Mupe (B TOM uucie (QU3MYECKUE SBICHUS B MPUPOJIE:
OPWIKBBI U OTJIUBBI, ABMKEeHUE M1aHeT COTHEYHON CUCTEMBbI, pEaKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIIPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHUCMUYECKHME BOJIHBI, I[yHaMH, 0JXO, I[BE€Ta Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE NEeWCTBHE BHUIMMOIO,
yIabTpaUONETOBOIO M PEHTICHOBCKOTO M3JIY4YEHUHM, €CTeCTBEHHbBIN
PaAMOAKTUBHBIN (POH, KOCMHYECKHE JYy4Yd, PaJMOAKTHUBHOE H3ITyYCHUE
OPUPOAHBIX MMHEpAJIOB, JCHCTBUE PpATUOAKTUBHBIX HW3JIYYCHHH Ha
OpPraHM3M YeJIOBEKa), MPH ATOM IEPEBOJUTH IMPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIIENSATh CYIIECTBEHHbIE CBOWCTBA (NMPU3HAKM) (DU3HUECKUX
SIBJICHUI;

OIKCHIBaTh U3yYEHHBIE CBOMCTBA TelI U (PU3NYECKUE SIBICHUS, UCIIOB3YS
(¢u3nyeckue BeIMYMHBI (CpeAHssi U MTHOBEHHAs CKOpPOCTb Teja IpH
HEPABHOMEPHOM [IBHJKEHHH, YCKOpPEHHWE, MEepEeMEIIEHUE, MyTh, YIJI0Bas
CKOpOCTb, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJEeHMs, BEC Tejla, HUMIYJIbC Tejla, HMILYJIbC CHJIBL,
MexaHudeckass paboTa M MOIIHOCTh, IOTEHLMAJIbHAsl SHEPrus Tea,
NOJHATOIO HaJl MOBEPXHOCTBIO 3€MJIM, MOTECHLIHMAJIbHAs 3HEPIUsl CHKATOU
OPYXUHBI, KWHETUYECKas OJHEPrus, IOJHAs MEXaHWYEeCKas DHEPrus,
HeproJ U 4acToTa KoueOaHuil, JIMHA BOJIHBIL, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, IOKA3aTelb MPEJIOMIICHUS CPEJbl), IPU ONHUCAaHUU
NPaBUIBHO TPAaKTOBAaTh (PU3WYECKUI CMBICI HCHOJIb3YEMbIX BEIMYUH,
0003HaUYEHUsI M €IUHUIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIMYUHY C JPYTUMH BEIMYHMHAMHU,
CTPOUTH IpapMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEUYHH;
XapaKkTepu30BaTh CBOMCTBAa TeJ, (U3MUECKHE SBICHHUS M MPOLECCHI,
UCIOJIb3Yys 3aKOH COXPAHEHWsS] 3HEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHIMI CYNEPHO3ULMH CHJI, NPUHLUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMIIYJIbCA, 3aKOHBI OTPAXEHUS H



MIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAaHEHHUS 3apsAI0BOT0 U MacCOBOT'O YHCE
IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl U CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISBISATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHHH,
(U3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3ajayd  (omuparouMecs Ha cuctemMy U3  2-3
YpPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (DOPMYIIbI, CBA3BIBAIOIINE (PUZUYECKUE
BEJIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 3aJauyd 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBISBIATH HEAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIUCTUYHOCTh TMOJYYEHHOTO 3HAaueHUs (U3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH OMOUIU
(¢u3MUecKX METO/OB, HCIIOJIb3Yysl ONHUCAHHME HCCIEIOBaHUS, BBIIEIATH
IpoBepsieMOe  TPEJIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  MCCIEIOBAaHUs, JIeJlaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pEe3yNbTaThl HAOIIOCHUI U ONIBITOB;

OPOBOAUTH OMNBITBI MO HAOMIOAEHUIO (PU3MYECKUX SIBICHUM WU
¢u3nuecKkrx CBOWCTB Tell (M3yyeHUEe BTOporo 3akoHa HpioToHa, 3akoHa
COXpaHEHUsS] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasiTHUKA OT MAaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHUM, IPSIMOJIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue OeNoro CBeTa B CIEKTpP, U3YUECHUE CBOWCTB M300paKEHUS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B cOoOHparomen
NAUH3€, HAOJIOJEHHE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB M3JIy4EHUs):
CaMOCTOATENTLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUsS, ONHUCHIBAaTH XOJ ONbITA W  €ro  pe3yJibTaThl,
(GopMyIupPOBaTH BBIBOJIBL;

IPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE H3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a HW3MEPEHHUS
(u3MepuTenpHOro nNpudopa);

OPOBOJIUTh HCCJIEOBAaHUE 3aBUCHUMOCTEM (U3NYECKUX BEIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
IIPU PaBHOYCKOPEHHOM JIBJKEHHWHM O€3 HayaJibHOW CKOPOCTH, Mepuoaa
KOJIEOaHU MaTeMaTHYeCKOro MasTHHUKA OT JUIMHBI HHUTH, 3aBUCUMOCTHU



yria OTpaXeHWsS CBETa OT yrja MaJcHUs W yria NPeIOMJICHHS OT yria
MajieHus): TIUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEILHO COOMpAThH
YCTaHOBKY, (DUKCHPOBAaTh PE3yNbTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH
dbu3nYecKUX BEIWYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3ysIbTaTaM MCCIICIOBAHUS;

NIPOBOAUTL KOCBEHHBIE W3MEPCHUS (PU3NYECKUX BEIUYUH (CpeIHSsI
CKOPOCTh M YyCKOpEHHE Tejla TMpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, >KECTKOCTb MNPYXKUHBI, KOIPHUIHEHT
TPEHHSI CKOJIBKCHHSI, MEXaHMUeckas padoTa W MOIIHOCTh, YacToTa M
neproy; KoysieOaHWKW MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOWpAIONIICH JIMH3BI, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHUS, CIICIYs MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCISATH
3HAUCHWE BEJIMYUHBI M aHAIM3UPOBATH TOJYYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

coOJTI01aTh TIpaBUiIa TEXHUKU OC30IIaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIC TIPHU3HAKW HW3YYCHHBIX (HU3UYCCKUX MOJIEIICH:
MaTepHualibHas TOYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBIM HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJIb aTroMa, HYKJIOHHAs
MOJIeNTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  ACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB € OMOpPOM HAa WX OMNHCaHUs (B TOM YHCIE:
CIUJOMETP, NATYUKK TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (Qoroanmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOM, JO03UMETp, Kamepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PU3BMYECKUX SBICHHMH MW  HeoOXoauMble (HU3NUYECKHUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PHUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIbHBIX TPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB
OpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/ad, ONTUYECKUE CXEMBI IS
MOCTPOCHHS N300paKEHUH B TJIOCKOM 3€pKajie M COOMpPArOIIeH INH3E;
NPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMIO O  MPUMEPax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B TOBCEIHEBHOU
KU3HU 7151 obecriedueHrs 0e30MacHOCTH TPH OOpalleHUH ¢ MPUOOpaMu |
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJie;

OCYIICCTBIISITh TOUCK wHpOpManuu (GU3HUECKOTO COJCpKAHHS B
HNuTepHeTe, caMoCTOSATENNBHO (HOPMYIUPYS MOMCKOBBIA 3alPOC, HAXOAUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIKXCS 3HAHUH U TOTIOJTHUTENbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetn MHTEepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JAPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEp)KaHUs,
NyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHON MIIN MUCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA amnmapaT W3y4aemoro paszzena (U3MKd U COMNPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
udposbie
Nen/m | HaumeHoBaHuUe pa3/iesioB M T€M NMPOTrPaMMbI Koutpoasubie | IlpakTuueckue (wipp )
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bu6mmoreka [IOK
1.1 0} - 2
M3MKa - fayka o npuapose https://m.edso0.ru/7f416194
1.2 dusznueckue BEIMUYNHEI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I TO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 CtpoeHue Bele 1
TPOCHEE BemectEa https://m.edso00.ru/7f416194
bu6mmoreka [JOK
2.2 i 2 1
JIBr>keHHEe U B3aMMOICHCTBHE YaCTHI] BEIIECTBA httos://m.edsoo.ru/7FA16194
bu6 K
2.3 ArperaTHble COCTOSIHHS BEIISCTBA 2 nommorexa O
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Paznea 3. /IBu:keHue u B3auMojieiicTBue TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMIHACCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6nmoreka [JOK



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.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBrE )KUJIKOCTHU M Ta3a Ha MOTPYKEHHOE B 7 3 bubmuorexa [JOK
' HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBLHIEE KOJIMYECTBO YACOB I10 68 12

INPOI'PAMME



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 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Pasnen 1. TensioBble siBJIeHUsI
. bubnuotexa [JOK
11 C 7
TPOCHHC I CBOHCTRA BEMECTRA https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 T 21 1 5
CIVIOBBIC HPOLECCht https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Paznea 2. DiekTpu4yecKue 1 MATHUTHBIE SIBJICHUS
DIIEKTPUYECKHE 3aAPSAIBI.
bu6mmoreka [IOK
2.1 3apsoKeHHBIC Tela U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3anMO/IeIICTBUE
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 bubmorexa [TOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIC SIBICHUS 6 1 15 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PesepBHOE Bpems 3
BIIEE KOJIMYECTBO YACOB
Obll 0 CTBO 9ACO 68 4 145

1O MPOT'PAMME



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

9 KUIIACC

KoaudecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LI (PPOBbHIE)
KonTtpoJbHbie IIpakTH4eckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. Mexanuveckue siBJIeHUSA
11 MexaHn4deckoe ABUKEHUE U 10 1 bubmmoreka [{OK
' CIIOCOOBI €r0 OTHUCAHHS https://m.edsoo.ru/7f41a4a6
1.2 Bsanmoneiictue ten 20 1 3 bubnmorexa LHOK
https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3nen 2. Mexanuveckue Ko0J1e0aHUSA U BOJTHBI
2.1 Mexannyeckue KoyieOaHus 7 3 Bubnmorexa [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHu4ecKkne BOJHBL. 3B 8 1 3
e https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pa3nen 3. DiieKTPOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMAarHuTHOE MOJIe U 6 5 bubnunoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pasnen 4. CBeToBbIe SIBJICHUA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETa 6 2 Bu6mmorexa LIOK

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

bubmuoreka [JOK

4.2
JIuH3b1 ¥ on'TUYECKUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 P 0 3 2
ASTIOAEHIE DEIOTO CBETa B CHEKIP https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
51 Hcenyckanue v noryonieHue cBera 4 1 bubnnorexa [JOK
' aToMOM https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1
JICPHBIC pEaKIuu https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBToOpuTE 1bHO-00001IAK0 M MOLYIb
[ToBTOpeHuUe u 0000ImIEeHNE
6.1 cojiep)aHus Kypca Gpu3nku 3a 7-9 9 2 bubmorexa IOK
' P P https://m.edsoo.ru/7f41a4a6
KJiacc
Hroro mo pazaeny 9
BUIEE KOJIMYECTBO YACOB
OBb111 (0) CTBO HACO 102 97

11O MTPOT'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHHs

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPOJIE.
SIBnenus npuposl.
DU3NYECKUE SBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIC SBJICHUS

duznuecKkue BEITMUYNHBI U UX
M3MEpeHHE

Ypok-uccienoBanue
"N3mepenune TeMneparypsl
[P TIOMOIIU KHUJIKOCTHOTO
TEPMOMETpa U JaTyuKa
TemnepaTrypsr"”

Kak ¢usuka u apyrue
€CTECTBEHHbIE HAYKH U3Yy4alOT
MIPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3Hanus. Onucanne
(bu3MYECKUX SABICHUHN C
MOMOIIBIO MOJIeIeH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBaHue



https://m.edsoo.ru/ff09f72a

"[IpoBepka runoTessl:
JATBbHOCTH MOJIETA [IAPHUKa,
MYIIEHHOTO TOPU30HTAIBHO,
TeM OOJIbIIIE, UeM OOJIBIIE
BbICOTA ITycKa"

Crtpoenue BemiectBa. OMBITHI,

7 JIOKAa3bIBAIOINE JUCKPETHOE bubmiorexa HOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEIEeCTBA
8 JIBY>KeHME YacTHII BEIeCTBa bubnmorexa [TOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenoBanue «OnbIThI
9 10 HAOIFIOIEHUIO TEIUIOBOTO
pacIIupEeHHS Ta30B»
10 ArperaTHbI€ COCTOSIHUS
BEIIECTBA
B3anmocBs3bp Mexay
CBOMCTBAaMH BEIIECTB B
Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U UX bubmmorexa [IOK
https://m.edsoo.ru/ff0a0378
ATOMHOMOJICKYJISIPHBIM
ctpoerreM. OcoOEHHOCTH
arperaTHbIX COCTOSIHUH BObBI
MexaHuueckoe IBUKEHUE.
bubnuoreka [JOK
12 PaBHOMEpHOE M
https://m.edsoo.ru/ff0a05c6
HEPaBHOMEPHOE JIBIDKCHHE
13 Cxkopocte. Ennnanis bubnmoreka [JOK
CKOPOCTH https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u Bpemenu bubnuorexa [IOK

JABUKCHUA

https://m.edsoo.ru/ff0a0ae4



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

15

WNuepuus. 3akoH UHEPIUH.
BzaumopeiicTBue Ten Kak
MPUYMHA U3MEHEHUSI CKOPOCTH
JIBVKCHUS TEIT

bubmuoreka [IOK
https://m.edsoo.ru/ff0a0c10

16

IInotHOCTHE BemiectBa. Pacuer
Macchl 1 00beMa Telia o ero
IUIOTHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a0fee

17

JlabopaTtopHnas pabota
«OmnpeneneHue MIOTHOCTH
TBEPAOTO TEIa»

18

Pemrenue 3aga4q mo teMme
"IInoTHOCTE BemiecTna'”

bu6moreka [IOK
https://m.edsoo.ru/ff0al23c

19

Cuita Kak XapaKTepHUCTHKA
B3auMoaeiicTBug Ten. Cuna
ynpyroctu. 3akoH ['yka

20

JlaGopaTtopHnas pabota
«M3yueHue 3aBUCUMOCTH
pactspkeHus (nedopmariim)
MPYKUHBI OT MPHIIOKEHHON
CHJIBI»

21

SIBnenune taroredusa. Cuia
TSKECTH

22

CBs13b MEXy CHIION TSKECTU
H Maccoi Tena. Bec Tena.
Pemenne 3amag mo treme
"Cuna tsxectn"

bubmuoreka [JOK
https://m.edsoo.ru/ff0al778

23

Cuna TsKecTH Ha ApYrux
ma"erax. Pusnueckue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a1502



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502

XaApPAKTCPUCTUKHU IIJIAHECT

bubnuoreka [IOK

24 Mswepertme cir. JlsamomeTp https://m.edsoo.ru/ff0al8cc

bu6mmoreka [IOK

25 Bec tena. Hesecomocts https://m.edsoo.ru/ff0al778
CnosxeHue AByX cui,

26 HaIlpaBJICHHBIX 10 OJTHON bubnuorexa [JOK
npsAMoil. PaBHonelcTByroIAast https://m.edsoo.ru/ff0ala70
in

27 Pemrenue 3agad mo reme
"PaBHOaelicTBYIOIIAsA CHIT"

Tpenune CKoJIBKEHUS U TPEHUE
28 nokosi. TpeHue B npupojae u Bubnuorexa LTOK
https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopaTtopnas pabota
«M3yueHune 3aBUCUMOCTH

29 CHUJIbI TPEHUS CKOJIBKEHUS OT bubnuoreka [IOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOIIUXCS
IMOBEPXHOCTEI»

Pemrenue 3agau Ha

30 ompeeeHue
PaBHOJICHCTBYIOLIEH CUIIbI
Pemenue 3aaau no temam:

31 «Bec Tenay, «I'padpuueckoe bubnuoreka [IOK
n3o0paxenue cuim, «CUib, https://m.edsoo.ru/ff0alde0
«PaBHOAECUCTBYIOIIAS CHAIDY

32 KonTponpHas pabota o



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

TeMaM: «MeXaHHn4IeCcKoe
IBIOKEHHEY, «Macca,
IUIOTHOCTEY, «Bec Temay,
«['paduueckoe n3odpaxxeHue
criy, «Cuibl»

Janenune. CriocoObl

33 EHBIIEHUS U VBEJINYECHUS bubnmorexa LHOK
o e https://m.edsoo.ru/ff0a20a6
JTaBJICHUS
JlaBiieHue raza. 3aBUCUMOCTD
34 aBJIEHHA ra3a oT 00bEMa bubmmorexa [TOK
1 ’ https://m.edsoo.ru/ff0a2376
TEMITepaTyphl
ITepenaua naBneHus
35 TBEPABIMU TEJIAMHU, bu6moreka [IOK
SKUIKOCTSIMHU U Tra3aMu. 3aKOH https://m.edsoo.ru/ff0a25b0
ITackansg
JlaBlIeHHE B )KHIKOCTH U Ta3e,
36 BBI3BAHHOE JIEHCTBUEM CHIIBI bubmmorexa T[IOK
A https://m.edsoo.ru/ff0a2718
TSKECTH
Pemrenue 3agau mo reme
37 «/laBieHue B )KUIKOCTH H bubmotera [JOK
a https://m.edsoo.ru/ff0a2826
rase. 3axoH Ilackais
bubmuoreka [JOK
38 Coo0
OODIIAIOIIHECS COCY I https://m.edsoo.ru/ff0a2970
39 I'mapasnuueckuii mpecc bubmorexa [IOK
P p https://m.edsoo.ru/ff0a3136
40 ManowMmertpel. [lopiiaeBoi
’KUJKOCTHBIN HAcoc
41 Atmocdepa 3emnu. [Tpuunnel Bubmmorexa LIOK

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
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

CYyILLECTBOBAHUS BO3yILIHON
0007109KH 3eMITH.
3aBHCUMOCTH aTMOC(EPHOTO
JaBJICHHUS OT BBICOTBI Hal
YPOBHEM MOPs

42 Bec Bozmyxa. ATmMmocdepHoe bubnuorexa [JOK
JaBJICHUE https.//m.edsoo.ru/ff0a2b5a

43 N3mepenue atmocdepHoro bubnuotexa [JOK
nasienus. OnelT Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO Eu OK

44 JTABIICHUS OT BBICOTHI HAJI nomorexa 11
YPOBHEM MO https://m.edsoo.ru/ff0a2fc4
Bbapomerp-anepoun.

b K

45 ATtMochepHOE naBIeHUE HA nommorexa [O
PASIHHHEIX BICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemrenue 3agaud mo reme
"AtmocdepHoe naBiaeHue"
JleiicTBUE JKUAKOCTH U T'a3a Ha EuG OK

47 MOTPY’KEHHOE B HUX TEJIO. nommoreka L
ApXHMeIoBa cia https://m.edsoo.ru/ff0a3276
JlaGopaTtopHas pabota
«Omnpenenenue

48 BBITAJIKHBAIOIIEH CHIIBL, Eubmorexa HOK
JelicTByIomei Ha Teno https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KUIKOCTH)
JIaGopatopHas paboTa 1o

49 teMe «lccnenoBaHue bubmorexa [IOK

3aBUCHUMOCTH BE€Ca TCJIa B BOJC

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
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

0T 00bEMa OTrPyKEHHOH B
KHJIKOCTh YaCTH TEJIay

50

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas paboTa
"KoHcTpyupoBanue
apeoMeTpa Win
KOHCTPYHUPOBAHHE JIOJKH U
OTIpeIeIICHuE €€
rPy30M0IbEMHOCTH"

52

Pemenue 3amaq no remMam:
«IlimaBanue cynoB.
Bo3znyxomiaBanue»,
«/laBnenue TBEpABIX TEM,
KUIKOCTEN U ra3oBy

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoinnocTts. Ennauiel
MOIIIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"”

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposneHas paboTa o teme
«/laBneHue TBEpABIX TEN,
KHUJIKOCTEH U ra3oBy /
Bcepoccuiickas npoBepoyHas
pabota



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

58

PezepHblii ypok. Pabora c
TEKCTaMHu 1o TeMe «/laBieHue
TBEPABIX TEJ, KUAKOCTEH U
ra3oBy» / Bcepoccuiickas
poBepoYHasi pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

59

Pbruaru B TexHuke, ObITY U
npupoie. JlabopatopHas
pabora «MccnenoBanue
YCIIOBUW PAaBHOBECHUS PhIYaray

0.5

bubmmoreka [IOK
https://m.edsoo.ru/ff0a478e

60

Pemrenue 3agad mo teme
«Y cII0OBHSI paBHOBECHS
phIyara»

bu6moreka [IOK
https://m.edsoo.ru/ff0a48a6

61

Koaddunuent noneznoro
NEUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KIIJ] HaknoHHOM
MIJIOCKOCTH

0.5

62

Pemrenue 3agau mo reme
"Pabota, momrHOCTB, KIT/T"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnudeckas SHEpTHsI.
Kunernueckas u
MMOTEHITMAIbHAS SHEPT U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKkoH COXpPaHCHUA
MEXaHH4YeCKOM OHCPIrun

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIIEPUMEHT 10 TEME
"OKCIEpUMEHTAIBHOE
OTIPEJCIIEHNE U3MEHEHUS
KUHETUYECKOHN U
MOTEHIUATBLHON SHEPTUU TIPU



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

CKAaTbIBAaHHU TCJIA I10
HAKJIOHHOM ITUIOCKOCTH"

66

PesepBHbiit ypok. Pabora ¢
TEKCTAMU II0 TEME
"MexaHudeckoe aBmxeHue"

67

PesepBHbiii ypok. Pabora ¢
TekcTamu 1o Teme "PaboTa.
MormtHocTh. DHEeprus"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

68

KoHTpo/IbHO-0LIeHOYH A
npoueaypa B paMKax
NPOMEKYTOYHOM
aTTecTalliy 3a Kypc

7 ki1acca

OBIIEE KOJIMYECTBO YACOB

11O MTPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero u3yuyeHnusi | odOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcsl
OcCHOBHBIE TIOJIOKECHUS
1 MOJIEKYJIIPHO-KMHETHYECKOM 1 bubnuorexa [JOK
TEOPHUH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
9 Macca u pazMep aTOMOB H 1
MOJIEKYI
Monenn TBEpAOTO, JKUIKOTO U
3 ra3oo0 a3HoI;o COCTOSTHHIH 1 Bubamorexa [IOK
P https://m.edsoo.ru/ff0a540e
BEIECTBA
OObscHEHnE CBOMCTB
TBEPJIOTO, )KUJKOTO U
4 ra3o00pa3HOro COCTOSHUMN 1
BEI[ECTBA HA OCHOBE
MOJIOKEHUI MOJIEKYJISIPHO-
KHUHETUYECKOI Teopuu
5 Kpucrannuueckue u 1 bubnuoreka [JOK
aMmopdHBbIC Tea https://m.edsoo.ru/ff0a5800
CmauuBaHue u
bubnuoreka [JOK
6 KaLIIPHOCTb. 1
https://m.edsoo.ru/ff0a5530
[ToBepxHOCTHOE HaTsKEHUE
7 TeroBoe pacmmpenue u 1 bubnuorexa [IOK
coKaThe https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b 1
TEMIIEpaTypPbl CO CKOPOCTHIO



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

TCIIJIOBOT'O JIBUXKCHUSA YaCTUIL

Buyrpennss sHeprusi.

9 CrocoObl H3MEHEHUS bubmorera [JOK
N https://m.edsoo.ru/ff0a5c60
BHYTpPEHHEH 3HEepruu
10 Bunel Tennonepenaun
VYpoxk-koHpepeHuus
"[IpakTueckoe
11 HCTIOJIb30BAHHUE TEIIJIOBBIX bubmmoreka [IOK
CBOWCTB BEILIECTB U https://m.edsoo.ru/ff0a65c0
MaTEPHAJIOB B IIEIISIX
sHeprocoOepekeHus"
12 KoanyuecTBO TEMIOTHI. bu6moreka [IOK
VY enpHast TENI0EMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHEHHE TETIOBOTO
13 Oamanca. TermooOMeH u bubmorexa [IOK
https://m.edsoo.ru/ff0a7088
TEIIJIOBOE paBHOBECHE
JlaGopaTtopHnas pabota
"UccneqoBanue IBICHUA
14 TerI000MeHa Ipu bubmorexa HOK
. https://m.edsoo.ru/ff0a6a98
CMEITMBAHUH XOJIOTHOU U
ropsiyeit Bojip1"
Pacuer konuyecTBa TEIUIOTHI,
HEOOXO0UMOTO IS
15 HarpeBaHus Tejaa u
BBIJICISIEMOTO UM TIPH
OXJIAXKICHUH
JlaGopaTopHas pabota
16 "Onpzz[eHZHHe I;IHGHLHOﬁ bubmorexa [IOK
" https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ienbHast bubnuorexa [IOK



https://m.edsoo.ru/ff0a5c60
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

TCIUIOTA CTOpAHUA

https://m.edsoo.ru/ff0a7b5a

18

[InaBnenue u oTBEpACBaHUE
KPUCTAJUTMYECKUX TEJI.
VaenpHas TEIIOTA MIaBICHUS

bubnuoreka [IOK
https://m.edsoo.ru/ff0a71d2

19

Jlaboparopnas padoTa
"Onpenenenue yaeiabHOM
TETUIOTHI TUIaBJICHUS JIbaa"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a72fe

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenne

bubmmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y enpHas TemioTa
napooOpa3oBaHus U
KOHJCHCAIIUU. 3aBUCUMOCTD
TeMnepaTypH KHUIICHUS OT
aTMOC(hepHOTO TaBJICHHS

bu6moreka [IOK
https://m.edsoo.ru/ff0a786¢

22

BrnaxnocTs Bo3ayxa.
JlaGopaTtopHnas pabota
"Onpenenenne
OTHOCHTEIBLHOM BIIaXKHOCTH

Bo3yXxa"

bu6moreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemrenue 3agau Ha
oTpeieIIeHUE BIAKHOCTH
BO3IyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneif. [Taposas
TypOuHa. /IBurarens
BHYTPEHHETO CrOpaHUs

25

KIII TeryoBoro aBuraters.
TennoBbie IBUTATEN U
3alllMTa OKPYKAKOIIEH cpe/ibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHCHUA U



https://m.edsoo.ru/ff0a7b5a
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

MPEBPALLECHUS SHEPTUU B
TEIJIOBBIX ITpoLieccax

27

IToaroroBka Kk KOHTPOJIBHON
pabote 1o Teme "TeruioBsie
siBJieHUs. VI3MeHeHne
arperaTHbIX COCTOSIHUI
BelecTa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponsnas pabora no teme
"TerIoBsIC SABJICHHUS.
W3meHeHne arperaTHbix
COCTOSIHMM BemiecTna'

bubmmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus ten. [[Ba poga
ANEKTPUIECKUX 3aPSI0B

30

Ypok-uccienoBanue
"DnexTpuszanus Ten
WHAYKIMEN U TPH
CONPUKOCHOBEHUH"

31

B3anmopaerictBue 3apsoKeHHBIX
ten. 3akoH Kymona

bu6moreka [IOK
https://m.edsoo.ru/ff0a87e4

32

DIIEKTPUYECKOE TIOJIE.
HanpsioxkenHoctb
AIIEKTPUYECKOTO MOJIL.
[IpunHnMn cynepno3unuu
ANEKTPUYECKUX MOJICH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwutenu snexrpuueckux
3apsA0B. DJIEMEHTapHBIN
3apsna. CtpoeHue atoma

34

IIpoBOAHUKHN M JUAIEKTPUKH.
3aKOH COXPaHEHHUs
ANIEKTPUYECKOT0 3apsizia

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8ef6



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

Pemenue 3amay Ha

35 MpUMEHEHHE CBOMCTB bubamorexa LOK
https://m.edsoo.ru/ff0a90cc
AIEKTPUUECKUX 3aPsSI0B
DneKTpUUECKUui TOK, YCIOBUS

36 €ro CYIIECTBOBAaHMUSL. bubnuorexa [JOK
HcTOUYHMKH 3TIEKTPUYECKOTO https://m.edsoo.ru/ff0a95a4
TOKa

37 JlecTBUS DIEKTPUUECKOTO bubnuorexa [JOK
TOKa https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue

38 "JleficTBHE 2IEKTPUIECKOTO 1
TI0JIs1 HA TIPOBOJHUKH U
JUDIIEKTPUKHA"

39 DIIEKTPUYECKUI TOK B bubnuorexa [JOK
MeTalax, JKHUIKOCTIX U razax https://m.edsoo.ru/ff0a9838

40 DJIeKTpUYECKas LEMb U €€
COCTaBHbIE YaCTH
Cuna Toxka. JlabopaTopHas

41 pabota "U3mepenue u 0.5 bubmorexa HOK

" https://m.edsoo.ru/ff0a8bd6
pErylIupoBaHUE CUITBI TOKA
DNeKTpUYECKOe HaMpsKEHHE.

42 Bonbtmerp. JlaboparopHas 05 bubnunoreka [JOK
pabota "U3mepeHue u https://m.edsoo.ru/ff0a9e14
peryaupoBaHue HanpsHKeHus "

ComnpoTuBieHHe MPOBOJHHKA.
43 Y,I[eJI;LHOG COHpOTSBJ‘ICIfI/Ie bubmnorexa [IOK
https://m.edsoo.ru/ff0aa738
BellleCTBa
JlaboparopHas paboTa
44 "3aBI/IpCI/IM(1?CTL ’ 1 bubmmorexa [JOK

QJICKTPUYICCKOTO

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
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

COIIPOTUBJICHUA ITPOBOAHUKA
OT €10 JJIMHBI, IIJI0IIaau
MOTIEPEYHOTO CEYCHHUSI U
Marepuana"

45

3aBHCHMOCTB CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma s
y4JacTKa Lenu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0aad44a

46

JlabopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHUS
pe3ucTopa u HalpsHKEHU Ha
pe3ucrope"

bubmmoreka [{OK
https://m.edsoo.ru/ff0aa04e

47

TlocnenoBaTenpHOE U
MapajuieTIbHOE COCTUHCHUS
MIPOBOTHUKOB

48

JlaGopaTtopHnas pabota
"IIpoBepka npaBuia
CIIOEHUSI HANIPSHKSHUN TTPU
MOCJIEIOBATEIbHOM
COEJIMHEHUU JIBYX
pe3ucropon"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTtopHas pabota
"IIpoBepka npaBuia AJisi CUIIbI
TOKa MpU MapaieIbHOM
COCJIMHEHUH PE3UCTOPOB"

bubnuoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3amau Ha
puMeHeHue 3akoHa Oma Juis
Pa3IUYHOTO COCAUHEHUS
MIPOBOIHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

51

Pabora u MomtHOCTB
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyna-Jlenna

bubmuoreka [IOK
https://m.edsoo.ru/ff0ab124

52

Jlaboparopuas padoTa
"Onpeznenenne pabOTH U
MOIITHOCTH 3JIEKTPUIECKOTO
ToKa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0

53

DNEeKTPUUYECKUE LIETTH 1
MOTPEOUTENN DIEKTPUUECKON
sHepruu B ObITy. KopoTkoe
3aMBbIKaHHE

bubmmoreka [{OK
https://m.edsoo.ru/ff0ab660

54

ITocTosTHHBIE MarHuTHI, UX
B3aUMOJEHCTBUE

55

Ypok-uccienoBanue
"U3ydenue nomneu
HOCTOSIHHEIX MarHuToB"

bu6moreka [IOK
https://m.edsoo.ru/ff0ac3d0

56

MaruutHOE 1ojie. MargutHoe
noJie 3eMJIHU U €ro 3HaUeHUE
IUIA )KU3HU Ha 3eMiie

bu6moreka [IOK
https://m.edsoo.ru/ff0acOba

57

[ToaroroBka Kk KOHTPOJBHON
pabore 1o Teme
"DnexkTpuyuecKue 3apsbl.
3apsiKeHHBIE TeJla U UX
B3aUMO/ICHCTBUSL.
[TocTOSIHHBIN AIEKTPUUECKUI

n

TOK

bubnuoreka [JOK
https://m.edsoo.ru/ff0abd2c

58

KonTtposneHas paboTa o teme
"DneKkTpruuecKue 3apsampl.
3apsKEHHBIE TEJIa U UX
B3aUMOJIEHCTBUS.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

ITocTOSHHBIN 2IEKTPUYECKUN
Tok" / Becepoccuiickas
poBepoYHas pabora

59

PesepsHbiii ypok. Pabora ¢
TEKCTAMH TI0 TEME
"I[1OCTOSIHHBIN 27EKTPUUYECKUI
Tok" / Bcepoccumiickas
poBepoyHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

60

OmnsiT Dpcrena. MarautHoe
I10JI€ AJIEKTPUYECKOTO TOKa
MarauTHO€E 1oJie KaTyIIKH C
TOKOM

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

61

[IpumeHeHne
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"N3ydyenue nencTBus
MAardUTHOTO IOJII Ha
MPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DIEeKTPOABUTATENb
IOCTOSIHHOT'O TOKa.
Hcnons3oBanne
AJIEKTPOIBUTATENICH B
TEXHUYECKUX YCTPONCTBAX U
Ha TpaHCIOpTe.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

63

JlaGopaTtopHas pabota
"KonctpyupoBanue u
u3yueHue paboTbl
NIEKTpOABUTaTENS"

64

Oneitel @apanes. 3akoH
3IEKTPOMArHUTHOU
naaykuuu. [Ipasuno Jlenna



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

65

OnexrporeHepatop. CriocoObl
MOJTyYECHUS AIEKTPUIECKONH
SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX
SHEPTUU

66

[loBTOpEeHue no reme
"TermioBele sgBieHus"

67

[ToBTOpEHME 1O TeMe
"MaruuTtHsbie sBieHusd"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ach14

68

KonTpoabHo-oneHouHas
npoueaypa B paMmKax
NPOMEKYTOYHOM
aTTecTaluu 3a Kypc

8 kmacca

OBIIEE KOJIMYECTBO YACOB

11O MPOT'PAMME

68

145



https://m.edsoo.ru/ff0acb14

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTposbubie | IlpakTnueckue op
n/n Bcero u3yueHusi | odOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
1 MexaHnueckoe JBHKEHHUE. 1
MarepuaiibHas TOUKa
Cucrema orcuera.
bu6mmoreka [{OK
2 OTHOCHTETBHOCTh 1
https://m.edsoo.ru/ff0ad474
MEXaHHYECKOTO JABMKCHUS
3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 bubnuoreka [JOK
NIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBunomepHoe
4 MPSIMOJIMHENHOE ABM)KECHUE. 1
CpenHsisi ¥ MTHOBEHHAsI
CKOPOCTh
[Ipsimonunelinoe
5 ABHOYCKOPEHHOE JBUKEHUE 1 Eubmorexa HOK
P JOROP ’ https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh NPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JBHKEHUS. 1
I'paduk ckopoctr
JlaGopaTopHas pabota
"Onpenenenne yCKOpeHuUs Tena
P YEROP bubmuoreka [JOK
7 MIPU PAaBHOYCKOPEHHOM 1 1

JNIBUKEHUH 110 HAKJIOHHOM
IJIOCKOCTH"

https://m.edsoo.ru/ff0adb18



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

CB00OOIHOE TT1aJICHUAE TEIL.

8 OmnpiTel [Nanmmnest
PaBHOMEpHOE NBHXKEHHE 11O
9 okpyxHoctu. Ilepron n gacrora bubnuorexa [JOK
oOpamenus. JIuneiinas u https://m.edsoo.ru/ff0ael76
yII10Basi CKOPOCTH
10 LlenTpocTpemMuTenbHOE
YCKOpEHHUE
11 [lepsriii 3akon HptoToHAa. bubnuorexa [JOK
Bexkrop cuitbl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnuoreka [JOK
PaBHOelicTBYIOIIAS CHITa https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon HeroToHa. bubnuoreka [JOK
Cynieprio3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEeHEHUE bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6e
bu6moreka [IOK
15 Cuna ynpyroctH. 3akor I'yka https://m.edsoo.ru/ff0aeca2
16 Pemrenue 3agaq mo teme «Cria
YIIPYTrOCTH»
JlaGopaTtopHas pabota
17 «OmnpeneneHue )KeCTKOCTH bubmnorexa [IOK
https://m.edsoo.ru/ff0aee28
MIPYXUHBDY
bubnuoreka [JOK
18 Cuna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuia bu6mmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JIaGoparopHas paboTa bubnuorexa [IOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26

"Onpenenenne kodpduimenta
TPEHUS CKOJIbXKEHUS"

https://m.edsoo.ru/ff0af8be

21

Pemrenue 3agad mo reme
"3axonbl Herorona. Cuia
ynpyroctu. Cuina Tpenus"

bu6mmoreka [{OK
https://m.edsoo.ru/ff0afb8e

22

Cuiia TSKeCTH U 3aKOH
BCEMHPHOTO TATOTEHUSI.
VYckopenue cBOOOTHOTO
TaJCHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepenus "JBmxenue
TEJI BOKPYT TPaBUTALMOHHOTO
uentpa (ConHeyHas cucrema).
lamakTukn"

24

Pemenue 3agay mo teme "Criia
TSOKECTU U 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6moreka [IOK
https://m.edsoo.ru/ff0af5f8

25

[lepBas kocMHUecKasi CKOPOCTb.
HesecomocTs u neperpysku

bu6moreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MarepualibHOI
TOYKH. AOCOTIOTHO TBEPOE
teno. PaBHOBecue TBEpAOTO
TeJa C 3aKpeIIEHHON 0ChIO
BpaueHuss. MOMEHT CHJIBI.
IlenTtp TsRECTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

27

PaBHOBecue MaTepuanbHOW
TOYKH. AOCOTIOTHO TBEPOE
Teno. PaBHoBecue TBEpAOTO
TeNa ¢ 3aKperI€HHON 0ChIO
BparieHus. MOMEHT CHUITBIL.



https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

LenTp TsxecTH

Pemenue 3amau o reme

bu6mmoreka [{OK

28 "™ .

OMer cunet. Herrp https://m.edsoo.ru/ff0b02b4
TSOKECTU
[ToaroroBka Kk KOHTPOJIBHON

29 pabote 1o Teme "MexaHU4IecKoe bubnuoteka [JOK
JBH>KeHue. Bzanmoaeictere https://m.edso0.ru/ff0b0408
Ten"

KonTponsnas pabora o teme
30 "MexaHn4ecKoe IBUKECHUE bubnmorexa [TOK
N " ’ https://m.edso0.ru/ffOb06ec
B3anmoperictBue Ten
Nmnynsc Tena. UMImynbc CUIIBL.

31 3aKoH COXpaHEHUS UMITYJIbCA. bubnuorexa [JOK
Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aMOJEICTBUE
Pemenne 3agay mo teme "3akoH bubnuorexa [JOK

32
COXpaHEHUs umIysbca' https://m.edsoo.ru/ff0b096¢c
Ypok-koHbepeHIus

33 "PeakTUBHOE OBUKEHUE B
MpUPOJE U TEXHUKE"

Mexanudeckas paborta u bubnuoreka [JOK

34
MOIIIHOCTh https://m.edsoo.ru/ff0b0a84

35 PaboTa cuibl TSKECTH, CHITBI bubmuoreka [JOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JIaGoparopHas paboTa

36 «OrnpeneneHue padoOThI CUIIBI

TPEHUS MPU PAaBHOMEPHOM
JIBYDKEHUU TeNa o



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

FOpHBOHTaHBHOﬁ MMOBCPXHOCTU»

CBsI3b 3HEprUM U pabOTHI.

37
[ToreHnmanpHas dHEpPIrus
Kunernueckas sneprus.
38 Teopema 0 KHHETHUECKOM bubmorera [JOK
p https://m.edsoo.ru/ff0b0c32
SHEPrUUu
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKe
JlabopaTtopHnas pabota
40 «M3yuyeHne 3aKkoHa COXpaHCHHS bubmorexa HOK
v https://m.edsoo.ru/ff0b12fe
SHEPT U
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
3aryxaromye KojJeOaHusl.
42 BI;II}-I,X EHHBIE KOoJIeOaHmst bubmorexa [TOK
TR ’ https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MaremaTuyeckuii u
NPY>KUHHBIA MasSTHUKA
Ypok-uccrienoBanue
«3aBUCHUMOCTbH TIeproa bubnuoreka [JOK
44 .
KOJICOAHHUH OT )KECTKOCTH https://m.edsoo.ru/ff0b197a
MPYKUHBI U MacChl Tpy3a»
45 [IpeBparenue s3HEPTrUU IpH
MEXaHUYCCKUX KOJICOAHMIX
JIaGoparopHas paboTa
46 «OmnpeneneHue 4acToTsl U bu6mmoreka [JOK

nepuoja KoiebaHui
MPYKUHHOTO MassTHUKA»

https://m.edsoo.ru/ffOblaec



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec

47

JlaboparopHas paboTa
«[IpoBepka HE3aBHCUMOCTH
nepuoJia KojiebaHuii rpysa,
IIOABCHICHHOI'O K HUTHU, OT
MAaccChl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannyeckie BOJIHEL.

CBolicTBa MEXaHHYESCKUX BOJIH.

HpOI[OJ'II)HI)IG 1 NMOMNCPCUYHBIC
BOJIHbI

bubmmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepeHIus
"MexaHn4eCcKHe BOJIHEI B
TBEpOM Teue. CelicMudeckue
BOJIHBI"

50

3Byk. PacipocTpanenue u
OTpa)keHHE 3ByKa

51

Ypok-uccienoBanue
"HabaromeHre 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUH PE30HAHC

53

Ypok-koHbepeHus
"VnbpTpa3Byk U HH(Pa3BYK B
MPpUPOJE U TEXHUKE"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJBHOM
pabote no Teme "3aKOHBI
coxpaHeHus. MexaHu4ecKue
KonebaHus U BOJIHEI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTposnpHas paboTa o teme



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

"3aKOHBI COXPAHEHUS.
Mexanundeckue KojieOauus u
BOJIHBI"

56

DNEeKTPOMarHuTHOE TOJIE.
3JICKTpOMaFHI/ITHI)IC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMATrHUTHBIX
BOJIH

58

VYpoxk-koudepennus "llkana
SHGKTpOMaFHI/ITHI)IX BOJIH.
Hcnons3oBanne
SHGKTpOMaFHI/ITHI)IX BOJIH HJIA
COTOBOM CBsI3U"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b2fe6

59

VYpok-uccnenoanue "N3yueHne
CBOWCTB 3JIEKTPOMArHUTHBIX
BOJIH C ITOMOIIBIO MOOMJIBHOTO
tenedona"

bu6moreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3a1a4 Ha onpeiesieHre
YacTOTHI U JUIUHEI
JIEKTPOMArHUTHOM BOJTHBI

61

DneKTpOMarHuTHas MPUPo/Ia
cBeta. CKOpOCTH CBeTA.
BonHoBble cBolicTBa cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

HcTouHuku cBerta.
[Ipsimonunelinoe
pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsl

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaXE€HUs CBETA.
3epkaina. Pemienue 3a1a4 Ha

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IMIPUMCHCHUC 3aKOHA OTPAXKCHUA
CBCTa

64

[Ipenomiienue cBera. 3aKkoH
MPEJIOMIICHHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3aea

65

[TosiHOE BHYTpEHHEE OTPAKEHUE
cBera. Mcrombp30BaHue IOJIHOTO
BHYTPEHHETO OTPaXXEHU B
ONTHYECKUX CBETOBOIaX

bubmmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlabopaTtopHnas pabota
"HccmeqoBanne 3aBUCHMOCTH
yTJia IPETOMIICHUS] CBETOBOTO
Jyda OT yIJia MmaJieHus Ha
rpanuie "Bo3ayx-cTekyio""

67

Ypoxk-koHbepeHus

"M cnoap30BaHNE OJIHOTO
BHYTPEHHETO OTPAKCHUS:
CBETOBOJIbI, ONITHKOBOJOKOHHAS
CBS3b"

68

JInnsel. OnTryeckast cujia
JIMH3BI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3f2c

69

[TocTpoenne n3obpaxkeHui B
TUH3aX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b444a

70

JlaGopaTtopHas pabota
"Onpenenenue GOKYCHOTO
PacCTOSIHUS M ONTHYECKOM CHIIBI
coOuparorie JTUH3bI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0b4206

71

VYpoxk-koHpepeHus
"OnTnyecKue JINH30BbIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c0a7e



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

npubops"

7 I'ma3 kak onTU4Yeckas CUCTEMa. bubnuoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 VYpox-koudepenuus "ledekTor
3penus. Kak coxpanuts 3peHue"
Paznoxxenue Genoro ceera B
74 cnektp. OnbiTel HproTOHA. bubnuorexa [JOK
CrnoxeHue CeKTpaIbHBIX https://m.edsoo.ru/ff0c0f4c
uBeToB. [{ucnepcus cBera
JlabopaTtopHnast pa6ota "OmbITHI
10 Pa3JI0KEHHI0 0eJIoro cCBeTa B
75 CIIEKTpP M BOCIIPUATHIO IIBETA Bubamorexa [JOK
P P " https://m.edsoo.ru/ff0cOe2a
MIPEIMETOB TIPH WX HAOJIOICHUU
4yepe3 1IBETOBbIE (PUIBTPHI"
VYpok-npaktukym "BosiHOBEIE
76 CBOMCTBA CBETA: AUCTICPCHUS,
uaTepdepeHtus u qudpaxuus”
77 Omnbiter Peszepdopna u bubnuoreka [JOK
IJIaHeTapHasi MOJIE b aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monaens
aroma bopa
Hcnyckanue u noraouieHue
79 cBeTa aromMmoM. KBaHTBI bubmmorexa [JOK
. ' ' https://m.edsoo.ru/ff0c144c
JluneiuaThie CIIEKTPHI
80 Ypok-npaktukym "HabmoneHue bubnmoreka [JOK
CIIEKTPOB HUCITyCKaHUs" https://m.edsoo.ru/ff0c1550
N b K
81 PaaroakTMBHOCTB U €€ BUIBI nommorexa O

https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

82 Crpoenue aToMHOrO sijpa. bubnuorexa [JOK
Hyxnonnas mozneins https://m.edsoo.ru/ff0c18ac
83 PapnoaktuBHBIE TpEBpALICHHUS. bu6mmoreka [IOK
MzoTtomsr https://m.edsoo.ru/ff0clal4
Pemenne 3aga4 no teme:
84 "PagnoakTUBHBIE bubnmorexa LOK
" https://m.edsoo.ru/ff0clb4a
TIpeBpaIeHus
85 [Tepwon momypacmana
VYpok-koH(pEepeHIS
86 "PpagmoaKT(il)/IBIz{He H3JIyUYEHUS B bubmmorexa [TOK
7 | https://m.edsoo.ru/ff0c2126
MIPUPO/JIE, MEIUITNHE, TEXHUKE
SInepHBIe peaKIUU. 3aKOHbI
87 coX paHeHEz 3apsA0BOTO U bubmorexa LOK
p P https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCE
88 DHeprus CBSI3U aTOMHBIX SJIEP. bubnuorexa [JOK
CBs3b MaccChl U YHEPTUU https://m.edsoo.ru/ff0cld7a
89 Pemrenue 3agaud mo reme
"SAnepusie peakuun"
Peakuuu cunTesa u aejeHus
90 sep. UcTouHuKH SHEPrUn Eubmorexa HOK
p- . P https://m.edsoo.ru/ffOc1e88
CoJHIa ¥ 3BE37
Ypok-koupepenuus "Anepuas
o1 sHepreTuka. JlerucTBus
PaMOaKTUBHBIX U3ITyYEHHUI Ha
JKUBBIE OPraHU3MBbI"
[ToaroToBka Kk KOHTPOJIBHOU
bu6mmoreka [JOK
92 paboTe 1o Teme

"DIeKTPOMAarHUTHOE MOJIE.

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

DNEeKTPOMArHUTHBIE BOJIHBI.
KBauroBrie aBienms"

KonTtposnsHas paboTa o teme
"DJIeKTpOMarHUTHOE TIOJIE.

93
DNEKTPOMAarHUTHBIE BOJHBIL.
KBanToBbIe siBIICHUS"
[ToBTOpEHue, 06001IEeHNE.
94 JIaboparopHbIe pabOTHI IO bubmorexa HOK
" . " https://m.edsoo.ru/ff0c245a
Kypcy "B3aumoneincreue ten
[ToBTOpEeHuE, 060OIIEHNE.

95 Pemrenne pacueTHsIX u bubnuoreka [JOK
KadeCTBEHHBIX 3aJ1a4 IT0 TEME https://m.edsoo.ru/ff0c2572
"TennoBsie mporecch”

[ToBTOpEeHME, 060OIICHNE.

96 Pemenue pacueTHbIX U bubnuoreka [IOK
Ka4eCTBEHHLIX 3a7a4 II0 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TerioBsIX ABUrarenci'

[ToBTOpEHME, 06OOIICHNE.

97 Pemenue pacueTHbIxX U bubnuoreka [JOK
KA4eCTBEHHBIX 3a7a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KIIJI amexTpoycTaHOBOK"

08 [ToBTOpenue, 060061IeHNE. bubnunoreka [JOK
"CBeToBbIE SIBJICHUSA" https://m.edsoo.ru/ff0c2c52
[ToBTOpEHME, 000OIICHNE

99 "3aKOHBI COXPAHEHHUS B Bubmmorexa LIOK

| https://m.edsoo.ru/ff0c2d6a
MEXaHUKe
100 IToBTOpEeHue, o6o0IIeHNE. bubnuorexa [IOK

"Kosebanus u BOJIHBL"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

[ToBTOpEeHue, 0600mEeHNE
101 "CBeTOBBIC ABJIEHUS",
"KBanrtoBas u saepHas ¢usuxa"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3044

KoHTpPoIbHO-0LIeHOYHAasI
Npoueaypa B paMKax
NMPOMEKYTOUHOM aTTecTalNu
3a Kypc 9 kiacca

102

OBLIEE KOJIMYECTBO YACOB
1O ITPOI'PAMME

102
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https://m.edsoo.ru/ff0c3044

IPOBEPSEMBIE TPEJIMETHBIE PE3YJIBTATHI
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN ITPOI'PAMMOBI

7 KIIACC

OCHOBHOI'O OBHIEI'O OBPA30BAHUA

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBLIC PE3YyJbTAaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA II0 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWICTB W Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JaAaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrmo3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3UYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpe, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICNATH

CYULIECTBEHHbIE CBOMCTBA (MIPU3HAKN) PUZNUECKUX SIBJICHUN

1.4

ONHCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (PU3MUYECKHE SIBJICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINUCAHWU MPABUIHHO
TPaKTOBaTh (U3UYECKUH CMBICT HCIOJIB3YEMbIX BEJIHYUH, WX
0003HaYCHHS U CAUHMIIB (PU3UUECKUX BEIUYHH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME JIaHHYIO  (DU3MYECKYI0 BEIMYMHY C  JAPYTHMH
BEIIMYMHAMHU, CTPOUTh  TpadUKHd  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (l)I/I3I/I‘IeCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3aIMCblBaTb €TI0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBJICHUS, MPOLECCHl U CBOMCTBA Tell, B TOM
4yhcllie M B KOHTEKCTE€ CHUTyallUd NPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYMHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB ¢ omopod Ha 1 — 2
U3yUYCHHBIX CBOHCTBA (PU3NYECKUX SABICHUH, (PU3MUECKUX 3aKOHA WUIIH

3aKOHOMCPHOCTH

1.7

peuiarb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yyd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/IBI/I‘ICCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a




YCIIOBHMS 3aJa4d 3alUChIBaTh KPAaTKOE YCIOBHE, IOACTABIIATH
¢u3nveckrue BeTUUMHBI B (POPMYIIBI M IPOBOJIUTH PACUEThl, HAXOIUTh
CIpaBOYHBIC AaHHBIC, HEOOXOMMBIC JUIS pEIICHHs 3a]a4, OLlEHUBATh

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTHh IpPH MOMOLIU
(i)mnqecxnx METOOOB, B OIHCAaHHUU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MpPEANOoJOXKEeHHe  (TUIoTe3y),  paszauyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI PE3yibTaT, HAXOIUTH OLINOKHA B

XO0J€ OIlbITa, A€JaThb BBIBOJLI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OTBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUU WIIH
(¢bu3uMYecKux  CBOMCTB  Tel:  (OpPMYJIHUpPOBATH  IPOBEPSEMbBIC
MPEANOJIOKEHUS,, COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

000py/I0BaHus, 3alMChIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOJIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
1M (pOBBIX MPUOOPOB, 3aMUCHIBATH MOKa3aHUS NPUOOPOB C Yy4ETOM

3aJlaHHOM aOCOJIIOTHOM MOTPEIIHOCTH U3MEpPEHU I

1.11

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYrod C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPCHHM,
y4acTBOBaTh B IUTAHMPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHS, CIACAYS MPEITOKCHHOMY TIJIaHy,
(bUKCUpOBaTh PE3YJIBTATHl IOJYYCHHOW 3aBUCUMOCTH (PU3NUYECKHUX
BEJIMYUH B BUJIC MTPEAJIOKCHHBIX TAOJIHI] U TPAPHUKOB, JIEIaTh BHIBOIbI

I10 pE3yJIbTaTaM HMCCICI0OBAHUA

1.12

IIPOBOAUTHE KOCBCHHBIC HN3MCPCHHA (bHSH‘leCKI/IX BCJIIMYHH, CJIICOys
HpeﬂHOH(eHHOﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepCHI/II‘/'I CO6I/IpaTb
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOM

BCIINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaATb MPUHIUIIBI JeNCTBUA HpI/I60pOB n  TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTEeprU30BaTb HPUHIHIIBLI JeNCTBUSA N3Y4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C IOMOIIBIO HX OIIMCAaHUA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBJICHUI n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3dKOHOMCPHOCTHU

1.15

NPUBOAUTH TpUMEphl (HAXOAUTh HMHPOPMALHUIO O TpUMepax)




MPAKTUYECKOTO UCHOJIH30BAHUS (PU3MUYECKUX 3HAHUH B MOBCEHEBHOM
KU3HH Juis  oOecrieueHHuss O€30MacHOCTH Tpu  oOpaliieHuu ¢
npubopamMu ¥ TEXHHYECKHUMH YCTPOMCTBAMHU, COXPAHEHHUS 3/10pPOBbS U

coOII0ACHNS HOPM 9KOJIOTMUYECKOTO TIOBEICHUS B OKpYXKAIOLIel cpele

1.16

OCYIIECTBIISITH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIJICNIATE MH(DOPMAIUIO, KOTOpas SBISETCS NPOTHBOPECUMBON HITH

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BAThH pu BBIIIOJIHCHUH y4eOHBIX 3a1aHU I
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJep)KaHus,
CIpaBOYHBIC MaTepuaybl, pecypcel cetn VHTepHeT, BiaIeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGOPMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTyIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIC U YCTHBIE COOOIECHUS
Ha OCHOBE 2 — 3 WUCTOYHMKOB UHPOpMAIMK (U3HIECKOTO
COJIep’KaHus, B TOM 4YHCIe MyOJMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, MpU 3TOM
rpaMOTHO HCMOJIb30BATh M3YYEHHBIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IaTh BRICTYIJICHUE MPE3eHTalluei

1.19

IIpHU BBIIIOJIHCHUHA y‘IC6HI)IX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ pacupeacisaTh
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C IMMOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa ,I[GﬁCTBHfI, aICKBATHO OILICHHUBATH
COOCTBEHHBIH BKJIaad B  JCATCIBHOCTb TI'PYIINbI, BbICTPANBATH
KOMMYHHKAaTUBHOC B3aHMOHCﬁCTBHe, Y4YUTbIBasd MHCHHEC

OKpYKaromux




8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIIOJIb30BaTh IMOHATHA

1.2

pasiindaTtb ABJICHUSA II0 ONMCAHWIO HMX XapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC Ci)I/IBI/ILIeCKOG SABJICHHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY)KAIOIlleM MHUpE, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJIE,
MIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33aJauy B YUeOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

OTHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (PU3UYECKHUE SBICHUS,
UCIONb3ys  (DM3MYECKHE BEIWYHMHBI, MNPU OMUCAHUM IPABUIBHO
TpakTOBaThb  (U3WYECKUII  CMBICT  HCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3bIBAIOIME JAaHHYIO (DU3MUYECKYI0 BEIMYMHY C JAPYIrMMH
BEJIMYMHAMM, CTPOUTb  TIpaUKM  M3YYEHHBIX  3aBHCHMOCTEH

(bMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOICTBa Tell, (PU3HUECKUE SIBICHUS W MPOLIECCHI,
UCIIOJIb3YSl HM3yYEHHBbIE 3aKOHbI, MPU OTOM JaBaTh CIOBECHYIO
(GbOopMyNTUpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPAXCHUC

1.6

OOBACHATH (1)I/IBI/I‘ICCKI/I6 IIpoIeCChbl U CBOMCTBaA TC€JI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapakTepa:
BBIABJIATD IPUYUMHHO-CIICACTBCHHLBIC CBA3U, CTPOUTDH 00BsAcHeHHEe u3 1
— 2 JOTUYECKHUX IIaroB C IIOMOIIIBIO 1-2 HN3YYCHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX HBHCHHﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

peumaTb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (bI/I3I/I‘leCKI/IC BCJIIMYHHBI: HA OCHOBC aHaJIn3a
YCJIOBUSA 3alavU 3allMChIBATH KPATKOC YCJIIOBUEC, BBIABJIATH HEAOCTATOK
JAaHHBIX JUId PEIICHHUA 3a4adu, BBI6I/IpaTB 3aKOHbI H Q)OpMYHLI,
HCO6XO,[[I/IMLIC o e€ peuicHus, IMPOBOJAUTH paC‘IéTLI U CpaBHUBATH
MOJYYCHHOC 3HAYCHHC (I)PIBH‘-ICCI(OIZ BCIIMYHMHBI C H3BCCTHBIMH

JaHHBIMH




1.8

pacro3HaBaTh MPOOJEMBI, KOTOpPHIE MOXKHO PEIIUTh MPH MOMOIIU
(U3NYECKUX METOJIOB, UCTIOJIB3Ys OTIMCAHUE UCCIICIOBAHUS, BEIACTAT
IIPOBEPSIEMOE TIPEATNOJIOKEHUE, OLICHUBATh IPAaBUWJIBHOCTh MOpPsAKa

IMPOBEACHUA UCCIICAO0OBaHNMA, ACIaTh BBIBOAbI

1.9

IPOBOAUTH OIBITHl 0 HAONIONEHUI0 (U3NYECKUX SIBICHUM WIH
¢u3n4YecKkux  CBOHCTB  Teln:  (OpPMYIUpOBaTH  IPOBEPSiEMbIE
NpPEANONI0KEeHUS,, CcOOMpaTh  YCTAHOBKY W3  TPEIIOKECHHOTO

000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSMBIE HM3MEPEHHs C HCIOJIb30BAHMEM AHAIOTOBBIX
MpUOOPOB U JATUUKOB (PU3NUECKUX BEIUUMH, CPABHUBATh PE3YJbTaThl

M3MEPEHUH ¢ YIETOM 3aJaHHOU a0COJIFOTHOM MOTPETHOCTH

1.11

MPOBOJUTH  HCCIIEIOBAaHWE  3aBUCUMOCTH  OJHOM  (usznueckoi
BEJINYMHBI OT JPYroll C HCIOJb30BAHUEM MPSAMBIX HW3MEPECHHM:
IJIAaHUPOBATh HUCCIEOBaHHE, COOMpPAaTh YCTAaHOBKY U BBINOJHSATH
U3MepeHus, Cleays TMpeajJoKeHHOMY  IUIaHy, (UKCUpOBATh
pe3yNnbTaThl MOJYYEHHON 3aBUCUMOCTH B BUZE TaOMUIl U TrpapHUKOB,

JACJIaTh BBIBOABI 11O PE3yjIbTaTaM HUCCICO0OBaHMA

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpeHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
cienys TpeIOKEHHOM HWHCTPYKIMHM, U BBIYUCIATH 3HAYCHHE

BCIIMYHHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKH 0e301IacHOCTH Ipu pa60Te C

1abopaTOpPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HUX OMUCAHUS, HCIOJb3YS
3HaHMSI O CBOMCTBaxX (DU3MUECKUX SBJICHHUM U HEOOXOIUMBIE

(1)I/ISI/I‘IGCKI/I6 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IMPOCTBIC TCXHUYCCKUC YCTpOﬁCTBa U U3MCPHUTCIILHBIC
HpI/I60pLI o CXeMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX Lelel ¢ MOOoCaeNoBaTeIbHBIM M napajicJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3in4dast YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lemnemn

1.16

NOPUBOAUTH TpUMEPHl (HAXOAWTh HHGOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCHOJIb30BaHUS (PU3MUYECKUX 3HAHUH B MOBCEJHEBHOM

KHM3HHU  OJIA obecreueHnuss 0E30MaCHOCTHU Inpu O6paH_ICHI/II/I C




npubopamMu ¥ TEXHHYECKHMMH YCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbS U

COOJTIO/ICHHSI HOPM IKOJIOTMYECKOTO MOBEJICHUS B OKPYKalOIIeH cpefe

1.17

OCYIIECTBIISATh MOMCK MHPOPMALUHU (PU3NIECKOTO COJIEPKAHUS B CETH
HHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M IIYTEM CpPaBHEHUs
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH HH(POPMALHUIO, KOTOpas

SIBJISIETCS IPOTUBOPEUNBOM UIIU MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIOJIb30BAaTh IPU  BBIMNOJIHEHWHM YYEOHBIX 3aJlaHUNl  HAy4yHO-
MONYJSIPHYIO JIUTEpaTypy (PU3MUECKOro cojepiaHus, CIPaBOUHbIE
Marepuanbl, pecypcbl ceth VHTepHeT; BilageTh  NpuUEMaMH
KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3zoBaHusl MH(GOPMALUK U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

co3aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOLICHMS,
0000m1ass wHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHHsA, B TOM YHCJIE MyOIWYHO TMPEACTaBIATh PE3YIbTaThl
MPOEKTHOM WJIM HCCIEI0BATENbCKOW JAEATEIbHOCTH, IPU STOM
rPaMOTHO HCIIOJIB30BATh HM3YyYEHHBIM IOHATHWHBIN anmapar Kypca

(bu3HKH, COTPOBOK/IaTh BBICTYIJICHUE MPE3eHTalluei

1.20

MIPH BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEA0BAHUN (DU3NYECKUX
MIPOLIECCOB PACIpeNesaTh 00S3aHHOCTH B T'PYMIE B COOTBETCTBUU C
MOCTABJICHHBIMH  3aJjayaMi, CJIEAUTh 3a BBIIOJHEHHEM IUIaHA
JNEUCTBUM M KOPPEKTUPOBAaTbH  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJIaJ B JCATENBHOCTb TPYIIbI, BBICTPAaUBAThH
KOMMYHUKATUBHOE  B3aHMOJICIICTBHE,  MPOSBIsAs  TOTOBHOCTH

paspemiatb KOHQIUKTHI




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMsbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITIOHATUSA

1.2

pasiindaTtb ABJICHUSA II0 ONMCAHWIO HMX XapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC Ci)I/IBI/ILIeCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY)KAIOIlleM MHUpE, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJIE,
MIPU 3TOM IE€PEBOJUTH MPAKTUYECKYIO 33aJauy B YUeOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

ONHCHIBATh M3Y4YEHHbIE CBOWCTBA Tel W (PUIUYECKHE SBICHUS,
UCIONb3ys  (DM3MYECKHE BEIWYHMHBI, MNPU OMUCAHUM IPABUIBHO
TpakTOBaThb  (U3WYECKUII  CMBICT  HCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHUS U EUHUIBI PU3UUECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBA3bIBAIOIME JAaHHYIO (DU3MUYECKYI0 BEIMYMHY C JAPYIrMMH
BEJIMYMHAMM, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

(bMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOICTBa Tell, (PU3HUECKUE SIBICHUS W MPOLIECCHI,
UCIIOJIb3YSl HM3yYEHHBbIE 3aKOHbI, MPU OTOM JaBaTh CIOBECHYIO
(GbOopMyNTUpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4YecKoe

BBIPAXCHUC

1.6

OOBACHATH (1)I/I3I/I‘ICCKI/IC IIpoUcCChl U CBOICTBa TCJI, B TOM 4YHUCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOI'O XapakTepa:
BBIABJIATD IPUYUMHHO-CIICACTBCHHLBIC CBA3U, CTPOUTDH 00BsCHEHHE U3 2
— 3 JOTWYECKHX IIaroB C IIOMOIIIBIO 2 -3 HN3YYCHHBIX CBOMCTBA

(1)I/ISI/I‘IGCKI/IX SIBJICHI/Iﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa WJIHK 3aKOHOMCPHOCTHU

1.7

pewmath pacuéTHble 3a7ayM (OMMparolIuecss Ha cuctemy u3 2 — 3
YpaBHEHMI), MHCIOIb3ys 3aKOHbl U  (OPMYIBI, CBS3bIBAIOLIUE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 33/a4d
3alMChIBaTh KpPAaTKO€ YCIOBHUE, BBIABIATH HENOCTAIOIIME  WIIU
U30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIE
JUIA PELIEHUus, MPOBOJUTH PAcuéThl M OLIEHMBATh PEATUCTUYHOCTD

MOJIYYCHHOTO 3HAUYCHUS (I)I/I3I/I‘-ICCKOI\/'I BCJIIMYMHBI




1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELINTh IPU HOMOIIH
(U3MYECKUX METOZOB, MCHOJIb3Ysl ONMUCAHUE HCCIICT0BAHUS, BBLICIAT
IIPOBEPSIEMOE TPEIIOI0KEHUE, OLIEHUBATh IPABMWIIBHOCTh MOpPSIKA
NPOBEJICHUS HCCIICAOBaHMs, J€JaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHUI U OTILITOB

1.9

IPOBOJIUTh OMBITHl 10 HAOMIONCHUIO (U3UUSCKUX SIBICHUW WA
(U3UYECKNX CBOWCTB TEJN: CAMOCTOSTEIHFHO COOMPATh YCTaHOBKY W3
U30bITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OMBITA M €ro

pe3ynbTaThl, GOPMYINPOBATh BHIBObI

1.10

MPOBOJUTh TNPU HEOOXOJUMOCTH CEpUI0 TMPSMBIX H3MEpPEHUil,
ompenensisi CpelHee 3HAaueHUEe H3MepsieMor BeanuuHbl ((POKycHOE
paccTosiHue COOHMparoIIe JMH3bI), 0OOCHOBBIBATH BHIOOP crocoba

n3MepeHus (U3MEpUTEIHLHOTO prodopa)

1.11

MIPOBOJUTH HCCIIEJOBAaHUE 3aBUCHMOCTEM (M3NYECKUX BEIMYUH C
WCIOJIb30BAHMEM TPSMBIX M3MEPEHHUH: IJIAaHUPOBATh HCCIEI0OBAaHUE,
CaMOCTOSITENIBHO CcOOMpaTh YCTAHOBKY, (UKCUPOBATh pE3YJIbTaThl
MOJIyYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAE TaOIUIHU

rpaduKoB, enaTh BIBOBI [0 pe3yJbTaTaM HCCIeI0BAHUS

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpeHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh M3MEPEHHs, COOMPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY
U BBINOJIHATH M3MEpPEHUs, CJeays MpeIOKEHHON WHCTPYKIIHH,
BBIUUCIISATh 3HAUEHHWE BEIUYMHBI M aHAJU3UPOBATH MOJyYCHHbBIE

Pe3yNbTaThl ¢ Y4ETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,Z[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3in4aTb OCHOBHBIC IMPU3HAKHW HU3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX MOJICICH:
MaTcpHraJibHasd TOYKa, a0COJIFOTHO TBépI[OG TCJIO, TOYEYHBIM MCTOYHHK
CBCTA4, JIY4, TOHKAd JIMH34, IIJIAHCTAPpHAdA MOJICJIb aTOMa, HYKJIIOHHAsA

MOJACJIb aTOMHOI'O sApa

1.15

XapaKTCPpU30BaTb MNPUHIUIIBI JeNCTBUA N3YyYCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha HUX OIIKMCaHU:A, HUCIOJIb3yd
3HaHHS O CBOMCTBax (I)I/I3I/I"ICCKI/IX SIBIICHUH U HeO6XO,[[I/IMLIe

(I)I/ISI/I‘IGCKI/IG 3aKOHOMCPHOCTU

1.16

HUCIIOJIb30BATL CXEMblI MW CXCMATHUYHBIC PUCYHKH  HU3YUYCHHBIX

TCXHHYCCKHNX YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60pOB n




TEXHOJIOTUYECKUX TPOLIECCOB IPHU PEUICHUH Yy4eOHO-NPAKTHYECKHX
3aa4, ONTHYECKUE CXEMBI JJISl MOCTPOCHUS N300paKEHUH B TIIOCKOM

3epKajie U COOMparoIIeH JINH3e

1.17

OPUBOAUTH TPUMEPHl (HAXOIUTh HWH(OpMALMIO O MpUMEpax)
IPAKTUYECKOT0 MCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B MMOBCEAHEBHOU
KU3HH JUis  oOecrieueHHsi O€30MacHOCTH Tpu  OOpalieHud ¢
npubOpaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U

coOII0CHNSI HOPM SKOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollel cpeze

1.18

OCYILIECTBIISATh MOUCK MHPOPMAINH (PU3HUECKOTO COAEPKAHUS B CETU
WuTtepuer, camocrositenbHO (OpPMYyIupys TOUCKOBBIM  3ampoc,
HaxOJWUTh IIyTM  OIpPENEJICHHS  JOCTOBEPHOCTH  IOJIyYEHHOMU
nH(popMallU¥ HA OCHOBE HMEIOLIMXCS 3HAHUN M JOMOJHUTEIbHBIX

HUCTOYHHKOB

1.19

WCTIONB30BaTh TIPU  BBITIOJIHEHWHM yYEOHBIX 3aJaHUN  HAy4YHO-
MOMYJIAPHYIO JIUTEpaTypy (U3UYECKOTO COJACpPIKAHUS, CIPABOYHBIE
Marepuanbl, pecypchl cethu VHTepHeT; Biaaetb NOpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3zoBaHusi WHGOPMALUK U3 OJHOM

3HAKOBOI CUCTEMBI B IPYTYIO

1.20

co3JaBaThb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha
OCHOBE HWH(MOpPMallMU M3 HECKOJbKHX HCTOYHUKOB (PU3NYECKOTO
COJIep’KaHus, MyOIMYHO MPEICTABISATh PE3yIbTaThl MPOEKTHOW WM
UCCIIEJIOBATENIbCKOM  JEATEeNbHOCTH, HpU  ITOM  IPAMOTHO
UCIOJIb30BaTh N3YUYEHHBIN MOHATUIHBIN alapar u3y4aeMoro pasjieina
(UMK U COMPOBOXKJIATh BBICTYIUICHHE Mpe3eHTalued ¢ yd4eToM

0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIpHU BBIIIOJIHCHUH y‘le6HI>IX IIPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ (1)I/I3I/I‘ICCKI/IX
IMpoIeCCOB PACIIPCACIIATH 0053aHHOCTH B Irpynmne B COOTBETCTBHUU C
IIOCTAaBJICHHBIMHM  3aJa4aMHM, CICAUTb 3a BbIIIOJHCHUCM IIJIaHA
,Z[eﬁCTBPIﬁ n KOPPCKTHPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIM BKJIad B  JCATCIBHOCTHL TI'PYIIIBI, BBICTPAUBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, MMPOSBJIAA TOTOBHOCTb

pazpemniats KOHQIUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHWU OKPYXXAIOIIETO MHUPA

1.1

®usuka — Hayka O Mpupoje. SIBieHus npUPOABL
®u3nyecKkue  SABICHHS: MEXaHMYECKHE, TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Ouznueckue BenuuuHbl. M3Mepenue — usmueckux
BenmuuuH.  Dmsumueckue  mpubopel.  [lorpemrHocTh

U3MepeHnil. MexyHapoiHas cucTeMa eQuHUIL

1.3

EcTecTBeHHOHayuHBI METOA TO3HAHWS: HAOJIOJCHUE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHE THIOTE3,
SKCIIEPUMEHT 10 TMPOBEPKE THUIMOTE3, OOBsICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

N3Mepenne paccTosTHUM.

HU3mepenne 00bEMa JKUOKOCTH U TBEPIOrO Tela.
Omnpenenenre pa3MepoB MalbIX TEl.

W3mepenue TemmepaTypbl MPU MOMOIIM >KHUIKOCTHOTO

TEPMOMCTpPA U AaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/IC BCIICCTBA: ATOMbI U MOJICKYJIbI, UX Pa3MCPBhI.
OHBITLI, JOKa3bIBAIOIIHNEC JUCKPETHOC CTPOCHUC

BEIECTBA

2.2

JBuwxxenne uactun BemectBa. CBA3b  CKOPOCTH
JBWKEHMSI YacTUIl C TeMIiepaTypoil. bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTHUIl BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHC




Ar peraTtubi€  COCTOSAHUA  BCIICCTBA: CTPOCHUC Ta30B,

KUAKOCTEH U TBEPABIX  (KPUCTAUNIMYECKMX)  Tell.

24 B3anMOCBs3p MEXIy CBOMCTBAMH BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSIX M HX aTOMHO-MOJIEKYJISIPHBIM
CTpOEHUEM

2.5 Oc0o0EHHOCTH arperaTHbIX COCTOSTHUM BO/IBI

[IpakTnueckue pabOThI:
Onenka  auaMmerpa  aromMa  METOJOM  psiaoB  (C

26 UCI0JIb30BaHueEM (oTtorpaduit).

OMbITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHUS Ta30B.
OnpIThl IO OOHAPYXEHUIO ACUCTBHSI CHJI MOJIEKYISIPHOTO

IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPAaBHOMEPHOE JIBIDKCHHUE
3.9 Ckopocte. CpenHsst CKOPOCTb P HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy v BpeMeHM JIBU>KEHHS
SlBnenne uHepHuu. 3aKOH MHEpUMH. B3anmonencTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTHU IBUKEHUS TEIl
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHOCT BemecTBa. CBSA3b IUIOTHOCTH C KOJHWYECTBOM
' MOJIEKYJI B €UHUIE 00bEMA BelIeCTBa
3.5 Cuita KaK XapaKTepUCTHUKA B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue cuiibl ¢
' MOMOILbIO JUHAMOMETPA
37 SIBnenue TaAroreHus u cuna Tsokectu. Cuia TsDKECTH Ha
. Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
39 CnoxeHue Cui, HAMNpaBICHHBIX MO OJHOW MPSIMOH.
. PaBHOzelicTBYIOIIAs CHIT
[IpakTueckue pabOTHI:
3.10 OnpezneneHue CKOPOCTH PaBHOMEPHOTO  JIBMXKEHHS

(I_HapI/IKa B KHUAKOCTH, MOACIHN QJICKTPUUICCKOTO




aBToMOOWIsE W Tak gainee). OmnpeneneHue cpenHein
CKOpOCTH CKOJBXEHHUs Opycka WIM IIapuka [0
HAaKJIOHHOM  miIockocTH. OnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbIThI, JEMOHCTPUPYIOILIKE
3aBHCHUMOCTh pacTsikeHus (aedopmaruu) mpy>KUHBI OT
OPWIOKEHHON  cuibl.  ONBITEL,  JEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja U

XapakTepa COIPUKACAIOIIUXCSA TOBEPXHOCTEN

dusnueckne SBICHUSA B Ipupoac: NpuMEpPhI IBMIKCHUA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMHM B ’KMBOW M HEKHWBOM IPUPOJIE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30OB
a1 Hasnenne TBEpAoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBJICHHS
42 JlaBmenune raza. 3aBUCHMOCTh JaBJICHHS Ta3a OT 00bEMa,
' TEeMIIEpaTypbl
43 [lepenava naBneHUs: TBEPABIMH TellaMU, )KUIKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTnueckue MalnHbl
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT  TJIyOHHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOIIaronmecs coCcybl.
['unpaBnnyeckue MeXaHU3MbI
AtMocdepa 3emau u atmocheproe naBiaeHue. [Ipuannbl
45 CYIIECTBOBAHUS BO3AYIIHOW o0o0mouku 3emind. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r N3mepenue armocdepnoro paenenus. [lpuGopsl ams
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTM M Tra3a Ha IOTPYXKEHHOE B HUX
4.7 Teno. BelTankuBarmas (apxuMmenoBa) cuia. 3aKoH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
49 [IpakTudeckue pabOTHI:

HccnegoBanue 3aBHCHMOCTH Beca Tejlda B BOAE OT




00béMa TOrpyKEHHOH B JKMIKOCTh YACTH TeJa.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEMCTBYIOLIEH Ha
TEN0, NOrpykéHHoe B Kuiakoctb.  IIposepka
HE3aBHCUMOCTH BBITAJKUBAIOIIEH CHUJIbI, JAEHCTBYIOLIECH
Ha TEJIO B KHUAKOCTH, OT Macchl Tena. OmnbIThL,
JEMOHCTPUPYIOLIME  3aBUCHMOCTb  BBITAJIIKMBAIOLICH
CUJIBI, JICUCTBYIOILIEH Ha TEJO B JKUIKOCTH, OT 00BEMA
INOTPYKEHHOW B JKUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  wim

KOHCTPYUPOBaHHE  JIOJKM U OIlpejeneHue e

Irpy30N10AbEMHOCTH

®dusnyeckue  SBIEHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(EpHOTo IaBJICHUS HA KUBOM OpraHu3M, IlaBaHue

pBIO

TexHuueckne ycTpolCTBa: COOOLIAOIIMECS COCY/BI,
411 YCTPONCTBO BOJONPOBOJA, TUAPABIMYECKHNA IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOW HAcoc,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocThie MEXaHM3MBI: pblYar, OJOK, HaKJIOHHAs
' IUIOCKOCT. [IpaBuito paBHOBECHSI pblyara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J0Ky
«3omotoe  mpaBwio»  MexaHuku.  Kosddunuent
55 TI0JIE3HOTO JeUCTBUS MEXaHU3MOB. [TpocTeie
MEXaHU3MbI B OBITY H TEXHUKE
5.6 [ToTennmanpHas 3HEPrUuu TeNa, MOJHATOrO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnass mexaHudeckas »Heprus. 3aKOH U3MEHEHUS H
. COXPaHEHHUS MEXaHUUYECKOH SHEePTUU
[IpakTueckue pabOTHI:
5.9 Omnpenenenre pabOTHI CHIIBI TPEHHS TIPH PABHOMEPHOM

JABMOKCHHUHM TCJIa 110 FOpH30HT3.J'IBH01>i TMOBCPXHOCTH.




Hccnenosanue YCIIOBUH paBHOBECHS pblyara.
Nsmepenne KIIJ| HaxioHHOM IUIOCKOCTH. M3ydeHue

3aKOHAa COXpaHCHUA MEXaHHYECKOM SHECPruu

dusnyeckre SBICHUSI B npupoaec: pblHaru B TCJIC

5.10
YeJIoBeKa
TexHuyeckue yCTpOMCTBA: pblYar, IMOJBHXKHBIM U
5.11 HETIOJIBYKHBIA OJIOKM, HAKIIOHHAS TUIOCKOCTh, TPOCTHIC
MEXaHU3MBbI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3J1eMeHTBI COAEPKAHUS
pasiena 3JIeMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIO)KEHHSI  MOJICKYJISIPHO-KHHETHYECKOI
61 TEOpUU CTPOEHMsI BemecTBa. Macca U  pa3Mepsl
' MosieKyll.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPUH
Mopenn  TBEpIOro, JKUAKOTO U  Ta3000pa3HOTo
6.2 cocTosiHMI BemiecTBa. Kpucrammuyeckue u amopdHbIe
Tena
OObsicHEHHE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPIBIX TEI
6.3 HA OCHOBE IIOJIO)KEHUH MOJIEKYIIPHOKUHETHUECKOMN
6
Teopuu
6.4 CMauuBaHue U KanUISIPHbIC SIBJICHUS
6.5 TenoBoe pacHIMpeHHe U CKaTHE
6.6 Temneparypa. CBs3b TeMIepaTypbl €O CKOPOCTHIO
. TEIIOBOTO JABM)KEHHUS YaCTHUII
67 Buytpennss sneprus. CiocoObl n3MeHEHUsI BHYTpEeHHEH
. SHEPTUU: TeIUIonepeaaya U COBepIIeHne pabOThI
68 Bunel tennomnepenayn: TEMIOMPOBOIHOCTh, KOHBEKITHS,
' U3JIy4eHHE
6.9 KonuuectBo  TermoTel.  YaenbHas — TEIIOEMKOCTh




BCIICCTBA

TemmooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE

6.10
TEIUIOBOTO OaaHca
511 [1naBnenue u oTBEpAECBaHNE KPUCTANIMYECKUX BEILIECTB.
. VY enpHas TEmaoTa MIaBJICHUS
[TapooOpazoBanne u  koHAeHcamusi.  Vcmapenwue.
6.12 Kunenue. VYaenbnas  Temiorta  mapooOpa3oBaHUs.
. 3aBUCHUMOCTb TEMIIEpaTypbl KUIEHUS OT aTMOC(EpPHOro
JTaBJICHUS
6.13 Bnaxxnocts Bo3myxa
6.14 DHeprus TOIIMBA. Y IeibHasl TEMJI0Ta CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix asurarenei  KIIJ
6.15 TEIUIOBOTO JABuUrarens. TemsoBble ABUTATEIN M 3alluTa
OKpYKarolleu cpeibl
3aKOH COXpaHEHHs U MPEBPAILeHUs] SHEPTUH B TEIJIOBBIX
6.16
nporeccax
[IpakTrueckue paboOTHI:
OnbIThHI o 0OHAPYKCHHIO JIEUCTBUS CUJ
MOJIEKYJIIPHOTO MPUTSKECHHUS.
OnpITHl O BBIPALIMBAHUIO KPHUCTAJUIOB TOBAapEHHOMN
COJIM WJIM caxapa.
OnbITHI 1O HAOTIOACHUIO TETJIOBOTO PACIIMPEHHUS a30B,
KUAKOCTEH U TBEPBIX TEII.
Omnpenenenue JaBleHUs BO3/lyXa B OajsIoHE MIMPHIIA.
6.17 OneITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH JIaBICHUS

BO3/yXa OT ero 00b&Ma U HarpeBaHus WU OXJIaKICHHUS.
[IpoBepka rumoTessl JIMHEHHON 3aBUCUMOCTH JJIMHBI
CTOJIOMKa XHUJIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEMIIEPATYPHI.

Habnronenne u3MeHeHUs] BHYTpPEHHEH SHEpruM Teja B
pe3ynbTaTe Teronepeaays U paboThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUs TEIUIO00OMEHA MPU CMEIIUBAHUH

XOJIOTHOW U TOPSIYEN BOJBI.




OnpeneneHne KOJIMYECTBA  TEIUIOTHI, IIOJIYYEHHOI'O
BOJIOM TpU TEIJIOOOMEHE C HarpeThiM METAJUIMYECKUM
WIAHAPOM.

Omnpenenenue yaenbHON TEINIOEMKOCTH BELLIECTBA.
WccnenoBanue npoiiecca ucnapeHusl.

Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

Onpeznenenue yaeapHON TEIUIOTHI IIIABICHUS JIbJA.

6.18

du3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE
HATSOKCHUEC W KallWJUIAPHBIC ABJICHUA B IPHUPOIC,
KpPHCTAJLTBI B Tipupoze, uanydeHne ColHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes1, CHeTa.

6.19

TexHu4ecKre  YCTpPOMCTBA:  KAaNMWUIAPBL, IPHUMEPHI
WCIIOJb30BAHNS KPUCTAJJIOB, >KHJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATYpbl, TEPMOC, CHCTEMA OTOIUIEHUS
JIOMOB, THUTPOMETPBI, NCUXPOMETp, MapoBas TypOuHa,

JIBUTATENb BHYTPEHHETO CrOPaHUSI.

OJIEKTPUYECKUE 1 MATHUTHBLIE ABJIEHMSA

7.1 Dnektpuzarus Tel. J[Ba posa aMeKTprUIecKuX 3apsiioB
BzaumopeiictBue 3apspkeHHbIX Tell.  3akoH  Kynona

7.2 (3aBHCHUMOCTH CHJIbI B3aUMOJCUCTBHS 3aPSHKEHHBIX TNl OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUS MEXKTY TEJIaMu )
DnekTpuueckoe mnosie. Hanpsok€HHOCTD 3IEKTPUYECKOTO

7.3 noJia. [IpuHIUI Cynepno3uuK SIEKTPUUECKUX MOJei
(Ha Ka4eCTBEHHOM YPOBHE)
Hocutenu »snexTpuueckux 3apsaoB. DJIeMEHTApHBIN

7.4 anektpudeckuii 3apsan. Ctpoenue aroma. [IpoBoaHuku u
DK TPUKU

7.5 3aKOH COXpaHEeHHUsI IJEKTPUUECKOTO 3apsiia

- DNeKTpUuecKuid  TOK.  YCJIOBHUS  CYIIECTBOBaHUS

. ANEKTPUIECKOTO TOKA. VICTOUHMKH MTOCTOSSHHOTO TOKA
7.7 JevicTBus ANEKTPUUECKOTO TOKa (TeruioBoeE,




XMMHMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KHUAKOCTAX U ra3ax

Onexrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.8

HaIpsKEHUE

ConpoTuBieHnE MPOBOJHUKA. VYaensHOE
7.9

COTNIPOTHUBIICHUE BEIIECTBA
7.10 3akon OMa 1g ydacTka 1enu

[TocnenoBarenbHOe W TMapajlielbHOE  COEAUMHEHUE
7.11

MIPOBOTHUKOB

PaGorta u MOMIHOCTH DJIEKTPUYECKOTO TOKA. 3aKOH
7.12

Hxoynsa — Jlenna

3 DIEeKTPUYECKUE IEeMH M TOTPEOUTENN DICKTPUIECKOMN

7.1

sHepruu B ObITy. KopoTkoe 3ampikaHme

IlocTossuuble MarHuThel. B3amMoaeicTBUE ITOCTOSHHEBIX
7.14

MarduToB

MargutHoe 1mone. MargutHoe 1mojie 3eMJIM U €ro
7.15

3HauYeHUE JUIA )KU3HU Ha 3eMiie

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IprMeHeHue 3JeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOrO IMOJS Ha MPOBOJHUK C TOKOM.

DJIEKTPOABUTaTENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTATEIE B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIopTe

Onbitel ~ Dapajes. SIBieHMEe  AIEKTPOMArHUTHOU
7.18

uHaykuuu. Ilpasuno Jlenna

DJIeKTpOoTeHepaTop. Crioco0sbI MOJTy4EeHHS
7.19 3IEKTPUUECKOM SHEPTUM. DNIEKTPOCTaHIIUU Ha

BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH

[IpakTuueckue pabOTHI:

OnbITH 0 HAOTIOACHUIO DICKTPU3AIUHN TN MHIYKIIHeH
7.20

" IpH COITPUKOCHOBCHHU.

HccnenoBanue neiicTBHs QJICKTPUYCCKOTO IIOJIA Ha




MIPOBOJHUKY M TUDIICKTPUKHU.
COopka u mpoBepka pabOTBI DIEKTPHUECKON Ienu
IIOCTOSIHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHSL.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHUS PE3UCTOPA W HANPSHKCHHUS
Ha PE3UCTOPE.

OmbITHI, JIEMOHCTPHPYIOIIHE 3aBHCUMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTAHBI, TIOMIAH TOTICPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka TmpaBWiIa CIOXKEHUS HANPSHKSHUH  TIpH
MOCJEAOBATEIbHOM  COEAMHEHUU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia Ijsi CHJIBI TOKA TPH MapauIeTbHOM
COeMMHEHUU  pe3ucTtopoB.  Ompenenenne  pabOThI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 PEe3UCTop.
OmnpeneneHre  MOIMHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. VMccaeqoBanue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpsDKCHHS
Ha Heil. Onpenenenue KIIJ[ narpesatens. MccnenoBanue
MardUTHOTO B3aMMOJCHCTBHS MOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO TOJISl MOCTOSIHHBIX MarHUTOB TIPH
UX OOBEINMHEHMH W pazaeiieHud. VcciemoBaHue
JEUCTBUS AJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OneIThI,  JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  CHUJIBI
B3aMMO/JICHCTBUS KaTYIIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs Toka B Karymike. l3yuenue

ﬂeﬁCTBHH MAruMTHOTO II0JII Ha IHIPOBOAHHUK C TOKOM.

KoHncrpynposanune u U3y4YECHHUE paboThI
DJIEKTPOABUIATENS. N3mepenne KILJ
JJIEKTPOJBUIATEIIBHOM  YCTAHOBKHU. OnsITEl 1O

HCCICAOBAaHHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HWHAYKIUU:

HCCIeNOBaHUE H3MEHECHUN 3HA4YCHHSI U HallpaBJICHUA




HHAYKIIUOHHOT'O TOKa

7.21

Odusznyeckue SBICHUS B MPUPOJIE: DIIEKTPUUECKUE
SBICHUS B  arMmochepe, OIJICKTPUUECTBO  IKUBBIX
OpPraHM3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pPOJIb MArHUTHOTO TIOJISI JUIS J)KU3HU Ha 3eMJIe, MOJISIPHOE

CHAHUC

7.22

TexHru4ecKue yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEpPMETP,
BOJITMETP, PEOCTAT, CUETUUK IEKTPUUECKOW SHEPIUH,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI,  HarpeBaTeIbHbIE
AIEKTPOTPUOOPHI (Ipumepsr), AIEKTPUYECKUE
NPENOXPAHUTENN, DJIEKTPOMArHUT, AJIEKTPOJIBUrATENb

IMOCTOSTHHOI'O TOKA, rCHEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COACPKaAHUS
paznena
MEXAHUWUYECKUE SABJIEHUA
8.1 Mexannueckoe ABWXKEeHME. MarepuaibHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCHUTEIHHOCTh MEXaHUYECKOTO JIBHKEHUS

8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
HepaBHomepHoe npsimosiHelHOe aBuxkeHue. CpenHss

8.4 U MTHOBEHHas CKOPOCTh Tella MPH HEpPaBHOMEPHOM
JBUKEHUU

8
g5 Yckopenue. PaBHOyCKOpeHHOE MPSIMOJIMHEWHOE
. JBUKCHHE

8.6 CBoboanoe nagenue. OnpiTel ["anunes
PaBHOMepHOe aBMKEeHHE MO OKpykHocTu. Ilepmon u

8.7 yactoTa oOpamieHus. JIuHeitHass M yriioBas CKOPOCTH.
LleHTpocTpeMUTENIbHOE YCKOPEHUE

8.8 [Iepserii 3akon HproToHa

8.9 Bropoii 3akon HeroTona




8.10

Tperuit 3akoH HeroToHa

8.11 [IpuHIUIT Cynepno3uIMu CUIl
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuja TPEHMsI CKOJIbKEHUS, Cuja TPEHUs
' TIOKOSI, IPYTHE BUJIBI TPCHHUS
8.14 Cuna TSDKECTH W 3aKOH BCEMHUPHOTO TSATOTEHUS.
' YckopeHnue cBOOOHOTO MaIeHUs
8.15 JBuxenne  mmaHer  Bokpyr  Connua.  Ilepsas
' KocMudeckasi ckopocTb. HeBecomocTs U neperpysku
8.16 PaBHOBecue maTepuanbHOM TOUKU. AOCOIIOTHO TBEPIOE
' TEJ0
8.17 PaBHOBecne TBEpPHOrOo TeEna C 3aKpPEIUVIEHHOW OCBIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynsc Tena. U3MeHeHne nmimynbea. IMnynbce cumsl
8.19 3aKOH COXpaHECHHS HMITYJIbCa
8.20 PeakTuBHOE ABMKEHME
8.21 Mexanundeckasi paboTa U MOIITHOCTh
8.99 PaGota cun Tskectw, ynpyroctd, TpeHus. CBs3b
' SHEPTHH U pabOTHI
823 [loTenumanbHas dSHepPrus Tejla, MOTHATOrO  Haj
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHnmanpHast SHEPTUS CXKATON MPYKUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOU
8.25
SHEPrUuu
8.26 3aKOH COXpaHEHUs1 MEXaHUYECKON SHEPrun
[IpakTueckue pabOTHI:
Omnpenenenue cpeqHel CKOPOCTH CKOJBKEHHUs Opycka
WIM JBIDKEHUS IIapuKa MO HAaKIOHHOW IUIOCKOCTH.
OrnpezneneHrue yCKOpEHUsl Tejla MPU PaBHOYCKOPEHHOM
8.27 JIBHKEHUH IT0 HAKJIOHHOM MIOCKOCTH.

HccnegoBanue 3aBHCUMOCTH noyrTn OT BPEMCHU IIpU
PaBHOYCKOPCHHOM JABUKCHUU 0e3 HavYaJIbHOM CKOpOCTH.
HpOBepKa TUNOTE3bI: CCJIIM IPU PaBHOYCKOPCHHOM

JABHMXKXCHUNU 0e3 HavalIbHOM CKOpPOCTH TYTU OTHOCATCA




KaKk psjJ  HEYETHBIX YHUCEN, TO COOTBETCTBYIOIIUE
IPOMEKYTKH BPEMEHH OJJMHAKOBBIL.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHMUSI
OT CWJIbl HOPMaJIbHOrO JaBieHus. OrmpeneneHue
KOd(pPUIMEHTa TPEHUs CKOJbXeHus. OnpeneneHue
KECTKOCTH TpyxuHbL. OrpeneneHre padOThl CHUJIIBI
TPEHUSI TPU PABHOMEPHOM JBIDKCHHHM Tela TIO
TOPU30HTAJIBHOM moBepxHOCTH. OrpeneneHue padoThl
CUIIBI  yOPYrocTH  IpU  MNOABEME  Ipy3a  C
UCTIOJIb30BAHUEM  HETOJBIKHOTO W TOJBW)KHOTO

OJIOKOB

dusnyeckue SBICHUS B npupoac: NMpUiIrBbI U OTIMBEI,

8.28 nBwkeHne TiaHeT COJHEYHOW CHCTEMBI, PEaKTUBHOE
JIBUKCHHE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOUAOMETP,  JaT4YUKHU

ITOJIOKEHUS, PACCTOSIHUS M YCKOPEHUS, PAKEThI

MEXAHUYECKHUE KOJIEFAHWA 11 BOJIHBI

KonebarenbHoe aprkeHne. OCHOBHBIE XapaKTEPUCTUKH

91 KOJICOaHMI: TIEPHO/I, YaCTOTa, aMIUTUTYAA
9.9 MaremaTuueckui u NPYKUHHBIA MAasITHUKH.
' [IpeBparnieHue 3HEPruu P KOJIeOATEIIHHOM JIBHOKCHUH
03 3aryxarome KoJyieOaHus. BbIHYXJIEHHBIE KOJICOaHUSI.
' Pe3onanc
Mexaandeckue BOJIHBI. CBOMCTBA MEXaHWYECKHUX BOJIH.
9.4 [IpononpHbIE M TONIEpeYHBbIC BOJIHBL J[JIMHA BOJIHBI M
' CKOPOCTh €€ pacrpocTpaHeHHs. MexaHUYeCKUEe BOJIHBI
B TBEPJIOM Telle, CEHCMUYECKHUE BOJTHBI
9.5 3Byk. [')poMKOCTh 1 BbIcOTa 3BYKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u ynbTpa3sByk
[IpakTuueckue pabOTHI:
OnpeneneHre 4YacTOThl M Tepuojaa  KoJiebaHui
9.7 MaTeMaTUYEeCKOT0 MasTHHKA.

Onpe):[eneHI/Ie YaCTOTHI n nepuoaa KoJIeOaHMt
IMPY>XXUHHOTI'O MasdTHUKA

HccnegoBanue 3aBHCHUMOCTHU nepuoaa KOJIeOaHMI




NOJBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanue 3aBUCMMOCTH  Tepuoja  KoseOaHui
IPYKMHHOTO MasTHHKa OT Maccel rIpysa. IIpoBepka
HE3aBHUCUMOCTH nepuoja KOJIeOaHU I rpysa,
MOJIBEIIEHHOTO K HUTH, OT MAacChl TPpy3a M KECTKOCTH

npyXuHbl. I3Mepenue yckopeHus CBOOOTHOTO TaICHHS

dusnyeckre SBICHUS B mpupoac: BOCIIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3E€MJICTPSCEHHUE, CEUCMHYECKUE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpPOMCTBA: 3XOJOT, HCIOJIb30BaHUE

yIIBTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE MoJie. DIEeKTPOMarHUTHBIE BOJIHBI.

101 CBOMCTBA JIEKTPOMATrHUTHBIX BOJH
10.2 [Ikana 37€KTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas mpupoga cBera. CKOpPOCTh CBeTa.
' BosnHOBEBIE CBOMCTBA CBETA
10 [IpakTrueckue paboOTHI:
10.4 N3ydyeHue CBOWCTB  OSJICKTPOMArHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIILHOTO TenedoHa
Ousnyeckue SBICHUS B MpHpojae: OHOJIIOTHYECKOE
10.5 JIeHCTBHE BHUJIUMOTO, yIbTpadHUOIETOBOTO u
PEHTT€HOBCKOTO M3Ty4eHUN
10.6 Texuuueckue yCTpoiicTBa: HCIIOJIb30BaHUE
' AIEKTPOMArHUTHBIX BOJIH JJIi COTOBOU CBSI3U
CBETOBBIE SBJIEHUA
11.1 JlygeBas monenb cBeTa. ViIcTOuHUKH cBETa
11.2 [IpssMonmHEHOE pacIPOCTPAHEHHUE CBETA
113 Otpaxenue ceta. [Tnockoe 3epkasio. 3aKOH OTpaKEHUS
11 . CBETa
114 [Ipenomnenue cBera. 3akoH MpPEIOMJICHUS CBeTa.
' [TonHOE BHYTpEHHEE OTpakeHUE CBETa
115 JInnza. Xop styuelt B 1MH3E
11.6 Ontuueckast cucrema QoTroannapara, MHKPOCKONA M




TCICCKOIIa

I'maz kak onruyeckas cucrema. biauzopykocts u

11.7
JATbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HeloTOHA.
' CrnosxeHre CIeKTpaIbHBIX IBETOB. Jlucmepcus ceeTa
[IpakTnueckue pabOThI:
HccnemoBanue  3aBUCHMOCTH  yIjla  OTPaKCHHS
CBETOBOTO JIy4a OT yIJia MaJCHHUS.
N3ydeHne xapaKTepUCTHK HW300paKCHHS TpeMeTa B
TUTOCKOM 3epKaJie.
HccnemoBanue  3aBUCUMOCTH  yrjla  MPEJIOMIICHUS
CBETOBOTO JTy4a OT yIJIa MaJIcHUs] Ha TPAHUIIE «BO3YX —
11.9 CTEKJIO».
[Tonyuenune wu3zo0paxeHW! ¢ TMOMOIIBIO COOHparoIIei
JIUH3BI.
Omnpenenenne (OKYCHOTO PACCTOSHUS W ONTHYESCKOM
CHJIBI COOMPAFOIIICH JIMH3BI.
OnBITHI MO Pa3I0KEeHUIO 0EJI0Tro CBETa B CIIEKTP.
OnpITHl 1O BOCHPHUATHIO LIBETa MPEIMETOB MpPHU UX
HaOJIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
®duznyeckue ABJeHUs B mpupoje: 3atMeHuss ConHua u
11.10 JlyHBI, 11BE€TA TEJ, ONTHUYECKUE SBJIECHUA B arMmocdepe
(uBeT HeOa, pedpakims, paayra, MUPax)
1111 Texuuueckue yCTpoiicTBa: OYKH, MIEPUCKOIL,
' doToanmnapar, ONTUYECKHE CBETOBOIbI
KBAHTOBEBGIE SIBJIEHU A
121 Onwitel Pesepdopna u muianerapHas MOJAENb aToOMa.
. Monaens atoma bopa
122 Hcnyckanne W morioiieHue cBeTa aToMoM. KBaHTBHI.
12 . JIuHeiyaTeie CIeKTpbI
12.3 PaguoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3ITydeHHs
194 Crpoenne aromHOro siapa. HykinoHHas Mojnenb
' aTOMHOTO sifipa. M30TomsI
12.5 PagnoakTuBHble mpeBpamienus. [lepuon momypacmnana




ATOMHBIX AACP

SAnepHble peakuuy. 3aKOHbl COXPaHEHUS 3apsI0BOTO U

12.6
MacCcOBOI'O YHUCEI
12.7 DHeprus cBsI3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
128 Peakuuu cunTtesa u nenenus siuep. VMIcToOUHUKM SHEpruu
' Connua u 38€31
12.9 Snepnas osHepreruka. JlelicTBHE  pagMOaKTUBHBIX
' U3ITyYEHHUH Ha )KUBbIE OPTraHU3MBI
[IpakTnueckue pabOTHI:
HabGntonenne cnjiomHbIX M JMHEWYaThIX CHEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPTHUU YaCTHUIIBI
0 TOPMO3HOMY IIyTH (110 poTOrpadusm).
W3mepenue pagnoakTuBHOro (poHa
®usnueckue SABICHUS B IMPUPOJE: €CTECTBEHHBIN
paaMoOaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaaMoOaKTUBHOE W3JIYYCHHE MPHUPOTHBIX MHHEPAJIOB,
JIEWCTBUE PAAMOAKTUBHBIX HW3JIYYEHU Ha OpPraHu3M
YyeJnoBeKa
12,19 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,Z[I/IBI/I,Z[yaJ'IBHLJﬁ J03HUMETP, KaMEpa Bunbecona




MPOBEPSIEMBIE HA OI'd IO ®U3UKE TPEBOBAHUS
K PE3YJIbTATAM OCBOEHUS
OCHOBHOWM OBPA3OBATEJBLHOU NPOTPAMMOBI
OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
NpoBepPsIeMoro 0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
TpeOoOBaHuUs NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonnmanme ponmu  ¢GU3UKM B HAYYHOH  KapTHHE  MHpa;
chopMUPOBAaHHOCTh 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBSI3U
U T03HAaBAEMOCTH SIBJICHUM NpPUPOJBI, O POJIM HKCIHEPUMEHTa B
¢uszuke, o cucreMooOpasyroleil poau (U3UKK B Pa3BUTUU
1 €CTECTBEHHBIX HAyK, TEXHHUKA ¢ TEXHOJOTUH, 00 3BOJIIOIUU
(bM3UYECKUX 3HAHUM M WX POJU B IIEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKJAJE€ POCCHUHCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOIIECCOB OKPYKAIOLIErO

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBAaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPHH
CTPOCHHUSI BEIIECTBA, O (DM3NYECKOH CYIIHOCTH SIBICHUH TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJEKTPOMATHHUTHBIX W KBaHTOBBIX);
2 YMEHUE pa3inyaTh SBICHU 10 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOUINX JaHHOE (PU3NIECKOE SIBIICHHC;
YMEHHUE paclO3HaBaTh MPOSBICHUE U3YUYECHHBIX (DU3MUECKUX SIBICHUHN
B OKpYXKalOIIeM MHUpPEe, BBIJACIAsS WX CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO alaapara M CHUMBOJHYCCKOI'O

SA3bIKa (1)I/ISI/IKI/I " HUCIIOJIb30BAHUC HX JIA PCIICHUSA y‘le6HLIX 3aJa4,

3 YMEHHUE XapaKTepu30BaTb CBOWCTBa Tell, (U3WYECKUE SBICHUS U
HPOLIECCHI, UCTIONB3Ys (PYyHAaMEHTAIbHbIE U SMIMPHUUECKUE 3aKOHBI

4 YMeHue onuchIBaTh U3y4E€HHbIE CBOMCTBA Te U (PM3UUECKUE SIBICHUS,
UCTIOJB3YS (PU3UUECKUE BETUUHUHBI
Brnagenne ocHOBaMM METOJOB HAYYHOTO IIO3HAaHUS C Y4ETOM

5 coOI0/IeHNs MpaBUII O€30MacHOro Tpyda: HaOMtoJeHHe (U3NYECKUX

SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3aMHCHIBATH €r0 PE3YyNIbTaThl, (POPMYIUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHHUH (PH3NUECKUX BEITHUUH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHS, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYUYEHHBIE PE3YIbTATHI C
Y4€TOM 3a/JaHHOMU MTOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;
NPOBEICHUE  HECIOXKHBIX  OKCIEPUMEHTAIbHBIX  HCCIICIOBAaHUM;
CaMOCTOSITEILHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHBbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIHUI] U
rpadMKOB, YYUTHIBATh TIOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojene
(MaTepuasibHasi TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJEIH CTPOSHUS
ra3oB, JKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTb UX IS

00BbsICHEHUS (PU3UIECKUX MTPOIIECCOB

YMmenue 00bACHATH (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha U3y4YEHHBIE CBOMCTBA (PU3NYECKUX

HBHCHHﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHelie 3adaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3Ys 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIHME  (pU3HUECKHe
BCJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajayW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (OPMYIIBI,
HEOOX0IUMBIC ISl €€ PEIICHUs, HCII0JIb30BaTh CIIPABOYHBIC JaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATUCTUYHOCTH MOJYYECHHOTO
3HaueHUsl (pU3MYecKOl BETUYMHBI; YMEHUE OMpPENeNsiTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9Yn

YMmenue XapaKTepru30BaTb IMPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJC OBITOBBIX HpI/I60pOB, " TIPOMBIINIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHUIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HGOGXOJII/IMLIG (1)I/IBI/ILIGCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUYECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH — NPHU
oOpamernn ¢ OBITOBBIMH ~ HpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHNMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHSI JOCTIKCHHA (U3UKH W TEXHOJIOTUH

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALIUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHWBATh JOCTOBEPHOCTH
MOJy4eHHON uH(OpMalMd Ha OCHOBE WMEIOIIMXCS 3HAHUW |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BAaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTEpUaibl, PECYPChl CETU
WNurepuer; BnageHue 0a30BbIMM  HaBbIKAMHM  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 3JIEMEHTOB COAEPKAHUA,
INPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe JBukeHue. MarepuanbHas Touka. CucremMa oOTcuéra.
' OTHOCUTENBHOCTH JIBHXKCHUS
PaBHOMepHOE M HepaBHOMepHOe ABmxkeHue. Cpennsisi ckopocTb. dDopmyrna
1.2 JUTSL BBIYUCIICHHS CPeHeH ckopocTu: V = S/t
PaBHOMEepHOE NpsIMOJMHENHOE ABMKEHUE. 3aBUCUMOCTbh KOOPAMHATHI Tejia
OT BPEMEHHM B CIIy4ae paBHOMEPHOTO MPSMOIMHENHOTO JIBHKECHUS:
13 x(t)=x,+vt
I'padukn 3aBHCUMOCTH OT BpPEMEHH ISl MPOEKIIUU CKOPOCTH, TMPOCKIINH
MepeMelIeHusl, MyTH, KOOPAMHATHI NPU PABHOMEPHOM HPSIMOJMHEHHOM
JBUKEHUH
3aBUCUMOCTb KOOPAMHATHI TeJIa OT BPEMEHHU B CIy4ae PAaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Se(f) =V, ¥+ ay * ;
2
@opmyinbl Uil TPOEKIUU NEPEMEIIECHHS, MPOEKIUH CKOPOCTU U IPOEKIUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JBUKCHUU:
2
1.4 5. () =v,, -r+a].-%.
U.\'('f) =Up, T4, L,
a,(r)=canst,
U:x: - lez =la,s,
I'padmku 3aBUCHUMOCTH OT BpPEMEHHU MJIsl MPOEKIWU YCKOPEHHUS, MPOEKIIHH
CKOpPOCTH, IPOEKLMHU IEPEMELIEHUs, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKEHUHU
CBobGoanoe maneHue. @opMysibl, ONMUCHIBAIOLINE CBOOOJHOE MajJieHHUE Tena
15 110 BEpTUKAIH (ABM)KEHHUE Tela BHU3 UM BBEPX OTHOCUTEIHHO MOBEPXHOCTH

3emin). I'padmkn 3aBUCUMOCTH OT BpEMEHM ISl MPOEKUUH YCKOPEHUs,

OpOCKOHUU CKOPOCTH MU KOOPAUHATHI IIPpU CBO60)1HOM naaCHuu TCjia II0




BEPTUKAIN

CKopoCTh paBHOMEPHOIO JBIKEHHUS Tela 10 OKpyKHOcTH. HampaBineHue
CKOpOCTH.

®opmyiia sl BBIYUCICHUSI CKOPOCTH YEPE3 PAAUYC OKPYKHOCTH M NEPUOJ

oOpareHus:
2mR
o=
T

LlenTpocTpeMuTenbHOe ycKOopeHue. HampaBieHHe HEeHTPOCTPEMHUTEIBHOTO

1.6 yckopenusi. @opmyna i BBIYUCICHUS YCKOPESHHUS:
p
a. — L
R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmyia Jjisi BBIYUCIECHUS TNIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzndeckas BenuuuHa. ClI0KeHue Chil
1.9 SIBnenune nnepuuu. [lepBerit 3akon HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla U BEKTOPa CUJIbI,
JEHCTBYIOLIEH Ha TEJO
Bzaumopernicteue ten. Tpernit 3akoH HeroToHa:
1.11 F p I _Fl—>2
112 Tpenue nokost U TpeHue CKoIbkeHus. dopmyna uisi BBIUUCIECHUS MOIYIS

CHJIbI TPCHUSA CKOJIbXKCHUS:




F_=pn-N

Hedopmanus tena. Ynpyrue u Heynpyrue nedopManuu. 3aKOH YIPYrou
nedopmaruu (3akoH ['yka):

1131 F=k-Al
BCGMI/IpHOC TATOTEHUE. 3aKOH BCCMHUPHOTI'O TATOTCHUA:
F_cG. iy -iﬂ:
R
Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO MaICHMS.
114 ®dopmyna /Ui BEIYACICHUS CUJIbI TSDKECTH BOJIM3U MOBEPXHOCTH 3emiu: F =
mg.
JBmxenue mnanet Bokpyr Cosnna. [lepBas kocMudeckast CKOpOCTb.
HeBecomocTts u neperpy3ku
Nmnynsc Tena — BekTopHas puznyecKkas BeJIHurHa.
1.15 pP=mo
Nmnynec cuctemsl Ten. 3MeHnenue umnynbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCA ISl 3aMKHYTOU CUCTEMBI TEN:
1.16 D=myUy +m,U, =const
PeakTuBHOE NBMXKEHUE
Mexannyeckas pabora. @opmyna sl BEIYUCICHUS PaOOThI CUIIBL:
A=Fsoos0
Mexanuyeckasi MOLIHOCTB:
1.17
n=4
r
Kunernueckast u noteHumanbHas sHeprusa. Gopmysia ajs BBIYUCICHHS
118 KUHETUYECKON SHEPTUU:




Teopema 0 kuHeTHUECKOU d3HEeprun. Popmyina JUis BBIYMCICHUS
IIOTEHILMAJIbHOU SHEPIUM TeJIa, IIOJHIATOIO

HaJx 3eMiIéii:

E,= mgh

Mexanundeckast SHEPTHsL:

E=E;.+E ?
1.19 .
3aK0oH COXpaHEeHHs MeXxaHu4deckoi snepruu. Gopmyna as 3akoHa
COXpaHEHHUs MEXaHWYECKON SHEPTUU B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpamenue MeXaHUIECKOW YHEPT MM ITPU HAJTUYINUN CUITBI TPEHUSI.
[IpocTeie MeXaHU3MBIL. «30J0TOE TIPABUIIOY» MEXAHHKH.
Poruar. Momenr cuitel: M - Fl.
VYcnoBue paBHOBECHS phlyara:
M +M, +..=0
1.20
[ToaswxHbIN 1 HeMOABWKHBIN O0510Ku. KITJI mpocThIX MEXaHU3MOB,
n= Aumesﬂaﬁ
14‘3&1‘1:&"1‘3]33&3
JlaBnenue TBEpAOTO TeNa.
dopmyna ISl BBIYUCICHUS JaBJiIeHUs TBEPAOTO Tea:
_F
P=%5
191 JlaBnenue raza. ATMmocdepHoe 1aBlIeHUE.
l'unpocraTtuyeckoe AaBiieHUE BHYTPH KUIKOCTH.
dopmyna JUisl BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTH:
P=pgh+Dm,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akon Apxumena. Popmyna sl ONpPEENTCHUs BBITAIKUBAIOIICH CHITBI,
123 JEMCTBYIOIIEH Ha TeJO0, TOTPYKEHHOE B )KUIKOCTh WITH Ta3:

Fap =P8V




Ycnopue nmiaBanus Tena. [IlnaBanue CyAOB U BO3QYyXOIlJIABAHUC

1.24

Mexanndyeckue KosieOaHus. AMIUIMTYa, TEPUOJ M YacToTa KOJIeOaHMIL.

®dopmyiia, CBA3BIBAIOLIAS YACTOTY U IEPUOJL KOJICOaHUI:

1.25

MaremMaTtnueckuii U NPYKUHHBIA MasTHUKW. [IpeBpamieHue sHepruu Inpu

KOJIE0ATEIIFHOM JIBIKCHAN

1.26

3aryxaromue kojebanusi. BernykaeHubie koiebanus. Pezonanc

1.27

MexaHU4eCcKne BOJIHEL HpO]IOJ'II)HI)IC " ONICPCYHBLIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTh PAaCHpOCTPAaHCHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTB M BbICOTa 3BYKa. OTpa’keHHE 3BYKOBOU BOJIHBI HA IPAHMIIE

nByX cpell. Hdpa3Byk U ynbTpa3ByK

1.29

Ilpakxmuueckue pabomol

N3mepenne cpeaHel MIOTHOCTH BEIIECTBA; apXUMEIOBOM CUJIbI; KECTKOCTH
MPYKUHBL; KOAPGUIIUEHTA TPEHUSI CKOJIBKEHUS; paOOTHI CUITBI TPEHHUS, CHUIIBI
YIOPYTOCTH; CPETHEH CKOPOCTU JBIKECHHS OpyCKa MO HAKJIOHHOW TUIOCKOCTH;
YCKOpEeHHsI Opycka NMpu ABMKECHUHW IO HAKIOHHOW IUIOCKOCTH; YacTOTHI U
nepuoja KoJiebaHWH MaTeMaTHYeCKOro MasTHUKA, YacTOThI M TEpHOJa
KOJIeOaHWI TPYKWHHOTO MAasTHHKA; MOMEHTa CHJIbI, JCHCTBYIOIIETO Ha
phiyar; pabOThl CHJIBI YIOPYTOCTH TP TMOABEME Tpy3a C IOMOIIBIO
HEMOJBUKHOTO OJI0OKa; pabOTHl CHJIBI YIPYTOCTH MNPU MOABEME Tpy3a C
IIOMOILLIO TTOJBMYKHOIO OJIOKA.

HccnenoBanue 3aBUCMMOCTH apXUMEIOBOW CHIIBI OT 00BEMA MOTPYKEHHOM
YacTH Teja U OT IUIOTHOCTH JKMAKOCTH, HE3aBHCHMOCTH BBITAJKHBAIOIIEH
CWJIBI OT MAacChl TE€Ja; CHJIbl TPEHHUS CKOJBKEHHS OT CHJIBI HOPMaJbHOTO
JABJICHUS M OT pOJa MOBEPXHOCTH; CHJIBI YINPYrOoCTH, BO3ZHUKAIOIIECH B
Opy)XHHE, OT CTeTNeHHu AeQopMalliil MPYKHUHbBI; YCKOPEHHs Opycka OT yria
HAKJIOHA HAMpaBISIOUIeH; TmepuoAa (YacToThl) KOJEOAaHW HHUTSIHOTO
MasiTHUKa OT JUIMHBI HUTH; TIepHoja KojeOaHUN MPYKMHHOTO MasTHHKA OT
Macchl Tpy3a U JKECTKOCTH NPYKUHBI; HCCIEIOBAHME HE3aBUCUMOCTH
nepuoja KojeOaHWW HUTSHOTO MasTHHUKAa OT Macchl rpysa. lIpoBepka

YCJIOBHUS PABHOBCCHUSA pblUara

1.30

Dusuueckue s61eHUL 8 npupode: NpUMCPLI ABMXKCHUA C PA3JIMYHBIMU




CKOpPOCTSIMM B JKMBOM M HEXKHMBOM IPUPOJIE, NECUCTBUE CUJIBI TPEHHUS B
MPUPOJE U TEXHUKE, NPWIMBBI M OTJIMBBI, JBWXKEHHE IIaHeT CoJHEYHOU
CUCTEMBI, PEAKTUBHOE [BWKCHUE >XUBBIX OPraHU3MOB, pbIYard B TeEJE
YeJI0BeKa, BIMSHIE aTMOC()EPHOTO AaBICHUS HA )KUBOM OpPraHU3M, IJIaBaHHE
pbIO, BOCHpHUATHE 3BYKOB JKUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKUE

BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTP, AaTYUKU IOJIOKCHUA, PACCTOAHUA U
YCKOPCHUA, AWMHAMOMCTP, HNOJUIMIIHUKH, PAKETHBI, pbIYar, HOI[BI/I)KHLIﬁ n

HGHOILBI/DKHI)II\/JI 6.]'IOKI/I, HAKJIOHHAaA IMJIOCKOCTb, MPOCTHIC MEXaHHU3MbI B 6I)ITy,

L3l COOOIIAOIINECS COCY/IBI, YCTPOUCTBO BOJIOIIPOBOIA, THIPABIMUECKUH TIpece,
MaHOMETp, OapomeTp, BBHICOTOMEp, MOPITHEBON HACOC, apeoOMETp, IXOJOT,
WCII0JIb30BaHUE YIbTPa3ByKa B OBITY M TEXHHUKE

2 TEITJIOBBIE SABJIEHU S
OCHOBHBIC TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYCCKOH TEOPUU CTPOCHHUS

2.1 BemecTBa. Mojenu TBEPAOTO, >KHAKOTO W Ta3000pa3HOTO COCTOSHUN
BemecTBa. Kpucramnnyeckue u amopQHble Tena

25 JIBuxenne uactuil BemiecTBa. CBs3b CKOPOCTH JBW)KEHMSI YacTHUIl C

' TeMriepaTypoii. bpoynosckoe nBmwxkenue, muddysus

2.3 CmaunBaHue U KalMWUISIPHBIC SBJICHUS

2.4 TennoBoe pacIMpeHne U CKATUE

2.5 TennoBoe paBHOBecHE

25 Buytpennss sHeprus. Pabora u Temonepenaya Kak crocoObl M3MEHEHHS

' BHYTpPEHHEH 3Hepruu

2.7 Bunel Tenmonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3ITyUYCHUE
HarpeBanue wu oxmaxnenwe Tten. KonudyectBo TeIIOTHL — YaenbHas
TETIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEeHHs SHEPTrUU B TEIUIOBBIX Mpolleccax. YpaBHEHUE TEIUIOBOTO
Oananca:

2.9
O +0, +..=0

2.10 Hcnapenne u koHaeHcaius. V3MeHeHue BHYTPEHHEW SHEPrUu B MpoIlecce




ucnapeHuss M KoHJAeHcauuu. KureHwe KUAKOCTH. YenbHas TeIioTa

napoo6pasoBanus: L = Q/m

211

BiraxxHOoCTh BO311yXa

2.12

[InaBnenne u Kpucrammsauus. V3mMeHeHHWE BHYTPEHHEH DJHEPruUU IpH

IJIaBJICHUU U KpUCTAJUIU3allH. yIle.HI)HaFI TCIIJIOTA IIJIaBJICHUA

2.13

BHyTpeHHsI1 SHeprus CropaHusi TOIUIMBA. YJelbHas TEIUIOTa CrOpaHus

tormsa: = Q/m

2.14

[Ipunnune! padots! TemnoBbix aurateneii. KI1J[ rermoBoro asurarens

2.15

Ipakmuueckue pabomoi

WN3mepenne  yaenpHOM — TEINIOEMKOCTH  METAUIMYECKOTO  LWIMHAPA;
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOH KOMHATHOW TeMIIepaTypsl
(GUKCUPOBAaHHOM Macchl, B KOTOPYIO OIYIIEH HarpeTblii ILMINHAD;
KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM LIWIMHIPOM, MOCIIE OIyCKAHUS
€ro B BOJy KOMHAaTHOW TeMIIEPaTypbl; OTHOCUTEILHONW BIaKHOCTH BO31yXa;
yIeIbHOM  TEemIOThl  IUIABIE€HUSA JbAa. lcciepoBaHue  U3MEHEHUs
TeMIIepaTypbl BOJbI MPU PA3JIUYHBIX YCIOBUAX; SIBICHUS TEINIOOOMEHA IpU

CMCIIMBaHUN XOJ'IOI[HOﬁ u FOpH‘ICfI BOJKI; ITpoHecca UCIIapCHUA

2.16

Qusuueckue sA6NeHuUs 6 npupode. TOBEPXHOCTHOE HATSHKEHHE U
KallWUIApHBbIE SBICHUS B MPHUPOJE, KPUCTAIBI B MPHUPOJAE, H3Iy4YCHHE
Connia, 3amep3aHue BOJOEMOB, MOpCKHE Opu3bl; 0Opa3oBaHHE POCHL,

TyMaHa, UHE, CHCra

2.17

Texuuueckue  ycmpoticmea:  KalWUIAPbl, TMPUMEPHl  UCHOJB30BaHUS
KPUCTAJIOB, >KUJIKOCTHBIH TEPMOMETp, JAATYUMK TEMIEpaTypbl, TEPMOC,
CHUCTeMa OTOIUICHHUS JOMOB, TUTPOMETPHI, TICHXpPOMETp, MapoBasi TypOuHa,

ABUT'aTCJ]Ib BHYTPCHHETO CrOpaHUs

OJIEKTPOMAI'HUTHBIE SABJIEHUA

3.1

3neKTpnsau1/m TCII. I[Ba BHUJA SJICKTPUYICCKHUX 3apsaI0B

3.2

B3aumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa




Onexrpuueckoe noje. Hanpsok€HHOCTh anekTpuueckoro mnosid. [IpuHumn

3.4
CYIEPIO3ULIH IEKTPUUECKUX T0JIEN (HA KAUECTBEHHOM YPOBHE)
35 Hocutenu nsnekrpuueckux 3apsaoB. JleficTBUE 3JIEKTpUYECKOro MO Ha
AIEKTPUYECKHUE 3apsibl. [IpOBOTHUKY U TUAIEKTPUKU
[TocrositnubIil 2nekTpuyecKkuid TOK. JleMcTBUS anekTpuueckoro toka. Cuia
toka. Hampsxenue.
3.6 | =g/t ,U=Alq
DNEeKTpUUYECKOE CONPOTUBIIEHHE. Y AETBHOE 3IEKTPUUECKOE COIIPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snekrpuyeckoi memu: 1 = U/R
[TocnenoBarenbHOE COETMHEHUE IPOBOJHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannenpHOE COeNMHEHNE POBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:1=1+1; Rzi.
2 2 B
CMmenianHble COEAMHEHUS IPOBOJHUKOB
PaboTa u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenua:
3.11 O=I"-R-t
312 OneiT DOpcrena. MarHutHoe mose MpsSMOTro MPOBOJHUKA C TOKOM. JIMHHMM
MarHUTHOM MHAYKLIHH
313 MarnuTHoe 1oJ€ MOCTOSSHHOTO MarHuta. B3aumoaeicTBHE MOCTOSHHBIX
MarHuTOB
3.14 JlelficTBME MarHUTHOTO TMOJIS HA IPOBOJIHUK C TOKOM
3.15 Omnbitel @apazes. SBnenue anekTpoMarauTHol nHAykuuu. [Ipasumno Jlenna
3.16 Ipakmuyeckue pabomul




H3mepeHue  3IEKTPUYECKOTO  CONPOTHUBIICHMSI  PE3UCTOPA;  MOIIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTM CHJIBI TOKAa, BO3HHMKAIOLIErO B IPOBOJHMKE
(pe3ucTopbl, JamIoyka), OT HaNpsHKEHUS Ha KOHIAX IPOBOJHHUKA;
3aBUCHMOCTH CONPOTHBIICHHS OT JUIMHBI IPOBOJAHMKA, IUIOIIAAU €ro
IIOIIEPEYHOT0 CEYEHUS U YIEIbHOTO COIIPOTUBIICHUS.

[IpoBepka IIpaBHIIa JUTSL IEKTPUIECKOTO HaIpsHKEHUS pu
IIOCJIEA0BATEIBHOM  COCIUHEHUH IPOBOJHUKOB; MpaBWwiIa I  CHIIbI
JNEKTPUYECKOTO TOKa MpH MApPALUIEIBHOM COEJUHEHUN IPOBOJHUKOB

(pe3ucTophl U JTAMITIOYKa)

Qusuueckue s61eHUs 6 npupode. SIEKTPUUYECKHE SIBJICHHUS B aTtMmocdepe,

3.17 JNIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHUTHOE ToJie 3eMild, Jpeud
MIOJTFOCOB, POJIb MATHUTHOTO TIOJIS TS J)KU3HU Ha 3eMJie, TIOJISIPHOE CUSTHHE
Texnuueckue ycmpoticmea: >IEKTPOCKOII, aMIIepMETP, BOJBTMETP, PEOCTaT,
CUCTYMK DJICKTPUICCKOW DHEPTHH, JJICKTPOOCBETUTEIBHBIE TPHOOPHI,

3.18 HarpeBaTeIbHbIE ANEKTPONTPUOOPHI (mpuMepsI), AIEKTPUIECKUE
MPEeIOXPaHUTENH, AIIEKTPOMATHUT, 3JEKTPOJBUTATENb MOCTOSIHHOIO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIe BoJHBL. [1Ikana 3mekTpoMarHuTHRIX BOJTH

3.20 JlygyeBas monensb cera. [IpsimonmHeiliHoe pacipocTpaHEeHUE CBeTa

3.21 3akoH oTpaxkeHus ceera. [Imockoe 3epkano

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 Jucnepcus cBera

2o JIunza. Xox mydeit B munH3e. POKYCHOE paccTOsHUE JIMH3BL. OnTHYecKas cuia

. munsel: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mprudopsI
Ipaxmuueckue pabomoi
N3mepenune onTrueckoit cuibl coduparomieil TMH3bI; (POKYCHOTO PaCCTOSIHUS
coOuparomieid JuH3Bl (MO CBOWMCTBY paBEHCTBAa pa3MEpoOB IMpeaMera M

3.26 U300pakeHHsl, KOTJJa MpeIMEeT PaclojiokKeH B IBOIHOM ¢oKyce), oKa3aTes

IMPEIIOMJICHUA CTCKIIA.
HccnegoBanue cBolicTBa I/I306pa)KeHI/I$I, MOJIYYCHHOI'0O C TIOMOUIBIO
coGI/Ipanmeﬁ JIMH3bI;, U3MCHCHUS (I)OKYCHOTO PaCCTOAHHUA ABYX CJIOKCHHBIX

JIMH3; 3aBUCUMOCTHU yIJia INPCIIOMJICHUA CBCTOBOTO JIy4da OT yIJjia MaACHUA Ha




I'paHULC «BO3AYX — CTCKIIO»

Qusuueckue asnenus 6 npupooe. 3arMmenus Comnua u JlyHbl, 1[BeTa Ted,

327 ONITHYECKHUE SBJICHUS B atMocdepe (1BeT Heba, pedpakius, paayra, MEPax)
3.98 Texnuueckue ycmpoucmea: OYKH, TEPUCKOI, (oToanmmapar, ONTHUYECKHUE
' CBETOBO/IbI
4 KBAHTOBGIE SABJIEHU A
41 PanmnoaktuBHOCTh. Anb(da-, Oera-, ramMmma-uznydeHus. Peakuum anbda-u
' Oera-pacraga
4.2 Oneitel Peszepdopna mo paccesnuto anba-dactun. [lmanerapHas momaens
' aToma
4.3 CocraB aToMHOTO siyipa. M3oTomsl
4.4 [Iepnon momypacnaza aTOMHBIX SAEp
4.5 SnepHble peakiy. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MAaCCOBOTO YHCET
Qusuueckue sA61eHUs 6 Npupooe: €CTECTBEHHBIW paJMOAKTUBHBIN (OH,
4.6 KOCMUYECKHE JIyud, PaJMOaKTUBHOE H3JIyd€HUE MPHUPOJHBIX MHUHEPAJIOB,
NecTBHE paJMOAaKTUBHBIX U3ITy4YEHHUI Ha OpraHU3M YeJIOBeKa
47 Texunuueckue ycmpouicmea: CHEKTPOCKOI, WHIUBUAYAIBHBIA JIO3UMETD,

kKamepa BuibcoHa, siepHast SHepreTuka
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1. ®dwuszuka. 7 wmacc: yueOHHMK s oOmreoOpazoBar.  yUpEKIACHHM
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2. ®muka. 8 wmacc: ydeOHMK s 0o0meoOpa3oBar.  yUPEKIACHHIMA
A. B. IlepprukuH. — 2-e u3j., crepeoturt. — M.: lpoda, 2018. — 238c.: n.

3. ®uzmka. 9 xmacc: : y4eOHHMK s 00meoOpa3zoBaT.  YUpekKACHUIH
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M.: IIpoda, 2020. — 194c.
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crepeotur. — M.: JIpoda, 2020. — 233c.
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u3a., - M.: Jlpoda, 2020r.
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u3a., - M.: Jlpoda, 2019r.
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