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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha ypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00Opa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

[Iporpamma 1o ¢Qusnke Ha YypOBHE OCHOBHOTO O0OIIEro o00pa3oBaHUs
COCTaBJIEHa HAa OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTeNbHON MpPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a Takxe ¢ yuetoM (enepanbHOU paboueit mporpaMmbl BOCIIUTAHUS U
KOHIENIMHU MTpernojaBanus yueOHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TI'paMOTHOCTH OOYYaIOIIMXCA U OPraHU3ALMI0 H3YyYEHHS
¢u3MKUM Ha NESITeNbHOCTHOW OCHOBe. B mporpamme mo ¢Qusuke y4yuThIBarOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM OOy4YeHHs, a TaKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBaeT pacnpeeieHre yueOHoro Marepraia
1o rojgam o0y4yeHus (Mo Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs MPEAMETHOTO COJCPKaHUS U
ydeTe BO3PaCTHBIX OCOOEHHOCTEH 00yUYaroImMXCsl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUS METOJUYECKOM
MIOMOIITY YYUTENIO B CO3JJaHUU paboyveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, TOCKOJbKY (pu3ndyecKkne 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa,
IpefocTaBisieT Haubojee sICHble O00pa3lbl MNPUMEHEHUs] Hay4dHOro MeToja
MO3HAaHMsI, TO €CTh CIIOC00a MOJIyUYeHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OnHa w3 TIaBHBIX 3a7ad (PU3MUECKOro OOpa3oBaHHUS B CTPYKTYype OOIIETO
o0pa3oBaHUsA COCTOMT B (POPMHPOBAHHM E€CTECTBEHHOHAYYHOW TIPaMOTHOCTU H
MHTEpEca K HayKe y 00yJaroluxcsl.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENNOJaracT OBJIAJICHHUE
CIEYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOMIMMH €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHSATH SIBICHMUS,

e OLIEHMBATH U NOHMMATh OCOOEHHOCTH HAYYHOI'O0 HCCIIEOBAHUS;



HHTCPHOPETUPOBATL AAHHBIC M HCIOJb30BATb HAYYHBLIC JOKA3aTCIILCTBA
JJI1 TIOJTYYCHUA BBIBOIOBY.

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 TPOTPAMMBI.

Henu uzydenust Gpu3nku:

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

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJE MO3HAaHUS U (HOPMHUPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOMICHHUS K OKPY)KAIOIIUM 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  TPEACTABICHHMA O  BO3MOXHBIX  chepax  Oymymieu
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 CIICAYIOIINUX 3ada4:

npuoOpeTeHne 3HAaHWK O JWCKPETHOM CTPOCHHMM BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, DJIEKTPUYECKUX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSX;

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

OCBOGHHE METOJIOB pEIICHHWs TPOCTCUITNX pacueTHBIX 3aaad ¢
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 ¢ MHPOpMaImen (HU3NIECKOTO COACPIKAHUS,
BKJTFOYast MH()OPMAIUIO O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHATIU3 U
KPUTHYECKOE OlICHUBaHNE HH(POPMAIINH;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATEHOMN e TEIBHOCTH, CBI3aHHBIMU
C ¢u3NKOW, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
TOCTIKEHUAX (PU3MUECKON HAYKH.



OO611ee yncio YacoB, PEKOMEHAOBAHHBIX JUIsl U3yUeHUs! PU3UKU Ha 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 4aca B Hejeno), B 8 kiacce — 68
yacoB (2 yaca B HeJlento), B 9 kimacce — 102 yaca (3 yaca B HEJIEIIO).

[Iporpamma Oyznet npoiaeHa B 70 u 8 kinaccax 3a 69 yacos, B 9a.0 kiaccax 3a
103yaca.

[Ipennaraemslii B mporpaMMe no (u3HKe MepedyeHb JabopaTopHbIX padoT U
OMBITOB SIBJISIETCSI PEKOMEHIaTEIbHBIM, YUUTEIh JI€TAeT BHIOOp NpPH MPOBEICHUU
7a00paTOpHBIX PabOT M ONBITOB C YYETOM HWHIUMBUIYAIbHBIX OCOOEHHOCTEH
oOy4arommxcs, CIUcKa 3KCIEPUMEHTANBHBIX 3aJJaHui, MpeajaraeMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOI'O dK3aMeHa 10 (U3HKeE.

C uenpto mnpodecCHOHATBHOTO OKpallMBaHUA YPOKOB, BbICTpauBaHUS
CUCTEMBbl MPO(PECCUOHAIBHON OpUEHTAllMM OO0YyYalolUuXcsi B  MpOrpamMmy
«®Pu3uKa» BKJIOYEHbl Yachl MNPOPMUHUMYyMa, C YYETOM BO3PACTHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

7 KIIACC
Pu3uKa u e€ poJib B IO3HAHMHU OKPYKAKIIEr0 MHPA.

®usuka — Hayka o npupoze. SIBnenus npupoasl. DPU3NUYECKUE SBICHHUS:
MEXaHWYECKHUE, TEIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

®uznyeckue BenuuuHbL. M3Mepenue ¢Qusnueckux BenuuyuH. Dusmyeckue
npubopsl. [lorpemnocts n3mepennit MexxayHapoaHasi ciCTeMa €IMHULI.

Kak ¢usuka u japyrue ecTecTBEHHble HAyKHM HU3Y4alOT TPHUPOSY.
EcTecTBeHHOHAYUYHBIM METOJ MO3HAHUSA: HAOIOJIEHHWEe, MOCTAHOBKA HAYYHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
Habo1aeMoro sBieHus. Onucanue GU3NIecKuX SIBICHUN C TOMOLIBI0 MOJIENeH

Jemoncmpayuu.

1. MexaHHuYeCcKue, TEIUIOBbIE, JJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.

2. ®usnueckre TpuOOPHI U MpOLEAypa MPSAMbIX U3MEPEHUN aHAIOTOBBIM U

1U(GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomot u onvimot.

1. OmpeneneHue EHbI IeEHUs IKaJIbl U3MEPUTEIHLHOTO pUdopa.

2. H3MepeHue pacCTOSTHUM.

3. U3mepenne 06bEMa KUIKOCTH U TBEPAOTO Tea.

4. OrmpeneneHue pa3MepoB MaJIbIX TEJL.

5. M3mepeHue Ttemmeparypbl IIPU IOMOIUM YKUJIKOCTHOI'O TEPMOMETpA U

JNaTYrKa TEMIEPATypPHI.

6. lIpoBenenue ucciaenoBaHus IO MPOBEPKE THUIIOTE3bI: NAJBHOCTH MOJIETA
HIapyKa, MyIEHHOTO TOPU30HTAIBLHO, TeM OOJbIle, YeM OOoJblle BhICOTA
IycKa.

IlepBoHayanbHbIC CBECHUA O CTPOCHHH BelIeCTBA.

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

JIBmkenue dactun BemecTBa. CBSA3b CKOPOCTH JIBHJKEHHSI YacTUL C
Temmneparypoil. bpoyHoBckoe aBmxkenue, nuddysus. BzammoneilicTBue yacTuiy
BEILIECTBA: IPUTSIKEHUE U OTTAJIIKMBAHHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHME Ta30B, KUJIKOCTEM M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMmocBs3b MeXay CBOMCTBaMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcoOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

1. HaOmronenrie OpOyHOBCKOTO IBUKEHUS.

2. HaGmonenue nuddysumn.



3. HaGmionenue  siBIeHUM,  OOBSACHSAIONIUXCS  MPUTSHKEHHEM  WUIU
OTTAJIKMBAaHUEM YACTHI BEIIECTBA.

Jlabopamophuie padomot u onvimot.

1. OueHka JuaMeTpa aroMa METOJOM psAnoB (C  HUCIOJIB30BAaHUEM

dotorpaduii).

2. OnbITHI 11O HAOJIOJEHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO AEHCTBUS CUJI MOJICKYJISIPHOTO MPUTSIKEHUS.

JIBuKeHMe U B3aUMOJAeiCTBHE TeJl.
MexaHnnyeckoe JBUXEHHE. PaBHOMEpPHOE W HEPABHOMEPHOE JIBUXKCHHUE.
Cxopoctb. CpenHsisi CKOPOCTh MPU HEPABHOMEPHOM ABWKEHUU. Pacuer mytu u
BPEMEHU JIBUKEHUS.
SBneHne uWHEpUMU. 3aKOH HMHEpIUU. B3auMojeicTBHE Tel Kak NpUYMHA
U3MEHEHUSI CKOPOCTHM JBMDKEHUsSI Tel. Macca kKak Mepa HWHEPTHOCTH Tela.
[InoTtHOCTH BemiecTBa. CBSI3b IIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IMHUIIC
o0beMa BelecTna.
Cuna Kak XapakTepuCTHKa B3auMojieicTBus Tel. Cuia ynpyrocTd U 3aKOH
I'yka. 3Mepenue cuiibl ¢ MOMONIBIO AMHAMOMETpA. SIBJICHUE TIATOTEHUS WU CUJIA
TsokecTd. Cuia TSKEeCTH Ha Apyrux IuiaHerax. Bec tena. HeBecomocts. CrioxkeHue
CWJI, HAPABJIEHHBIX MO OAHOM mpsiMoil. PaBHonelcTByromas cui. Cuia TpeHHs.
TpeHue CKOIbXKEHNs U TPEHHE MOKOos. TpeHue B MPUPOJI€ U TEXHUKE.
Jemoncmpayuu.
1. HaGmronenne MexaHUYECKOTO BUXKEHUS Tea.
2. H3MepeHHe CKOPOCTU NMPAMOJIUHENHOTO ABUKEHHUS.
3. HabGmronenwue siBieHUs HHEPIIHUH.
4. HabGnroneHve U3MEHEHHS CKOPOCTH IIPH B3aUMOICHCTBHUH TEJL.
5. CpaBHEHHE Macc M0 B3aUMOJEHCTBUIO TEI.
6. Clio)eHHe CUJl, HalpaBJICHHBIX IO OJHOM MPAMOIA.
Jlabopamophuie pabomot u onvimot.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUS (IIapvKa B JKUJIKOCTH,
MOJIEIH DJIEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

2. OmpeneneHne CpeaHEH CKOPOCTU CKOJNBKEHHs OpycKa WM IIapuKa o
HAKJIOHHOM IIJIOCKOCTH.
Ornpenenenue MIOTHOCTH TBEPIOTO TeENA.

4. OnpIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb pacTXKEeHUs (nedopMaiini)
OPY>KUHBI OT IPUJIOKEHHON CUJIBI.

5. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHS OT
BECa TEJa U XapakTepa CONPUKACAOUIUXCS 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.

CooOmatoiuecs cocybl.

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. YcloOBHE IJIaBaHUS TeEJl: MJIaBaHUE WIN MOTPYKEHHE TENI 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,
JEUCTBYIOIIE HAa TENO0 B JKHAKOCTH, OT 00BEMaA TOTPYKEHHOU B
YKUJIKOCTh YaCTH TeJla U OT IVIOTHOCTH KUJKOCTH.

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. llpumeHeHue 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.

Mexannueckas odHeprus. KuHeTmdeckas W NOTEHIMAIbHAs DJHEPIUs.
IIpeBpamienne 0OTHOTO BHJ1a MEXAHUYECKOW SHEPTUH B APYTOW. 3aKOH COXPAHEHUS
SHEPIUHU B MEXAHHUKE.

Jemoncmpayuu.

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamophuie padbomot u onvimot.

1. Ompenenenue pabOThl CUIIBI TPEHUS NPU PABHOMEPHOM JBM)KCHHM Tela

110 TOPU30HTAJIbHON MTOBEPXHOCTH.
2. HccrnenoBanue yciioBHI paBHOBECHS pblyara.
3. M3mepenune KIIJ] HaKIOHHOM IJIOCKOCTH.

4. M3yuyeHune 3aKOHA COXPAHEHUSI MEXAHUYECKON YHEPTHH.
8 KIIACC

TemioBblie sIBJCHUS.

OCHOBHBIE TIOJIO)KEHUS MOJICKYISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJ. ONbITHI, MOATBEPKAAOIINE
OCHOBHBI€ MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOU TEOpUH.

Mopaenun TBEPAOro, >KUIKOTO M Ta3000pa3HOr0 COCTOSHHM BEIECTBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, KUIKOCTEH U
TBEPABIX TE€JI HA OCHOBE TMOJOXKEHUN MOJIEKYISIPHO-KUHETUYECKON TEOpUH.
CmauuBaHue U KamWUISIpHBIE siBJIeHUA. TenIoBoe pacuIupeHue U CKaTHe.

Temnepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTIO JIBUKCHUS
gactull. BHyTpeHHsss sHeprus. CnocoObl H3MEHEHUsS BHYTPEHHEH SHEPruu:
TeIIonepeaya u COBEpIICHUE paboTHI. Bus TeIIoNepeaadu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JTyYEHHUE.

KomnyectBO Temiorel. YaenbHas TEIUIOEMKOCTH BEIIECTBA. [emI000OMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHUE KPUCTALUIMYECKUX BEIIECTB. YJAENbHAs TEIUIOTa IJIABJICHUS.
[TapooOpazoBanne u koHnmeHcanus. Mcmapenue. Kumenme. YiaempHas TtemnoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUS OT aTMOC(HEpHOTro
JABJICHUSL.

BnaxHocTs Bo3myxa.

DHeprus TOIUIMBA. Y IeJbHasl TeIIOTa CrOPAHMUSL.

[Ipunuunsl padotel TemnoBbix aABurateneid KIIJ[ TtemsmoBoro asurartens.
TermnoBble IBUTATENIN U 3aIIUTa OKPYKAIOIIEH CPEIBI.

3aKOH COXpaHEHUS U MPEBPALLCHUS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOnronenune OpOyHOBCKOTO JABUKEHUSI.
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10.
11.
12.
13.

Ha6monenue nuddysun.

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

N3meneHne namieHus rasa Mmpu M3MEHEHHM OoObEMa W HarpeBaHUM WIH
OXJaXKJICHHU.

[IpaBuna nu3MepeHus: TeMneparypsl.

Buabl Teronepenaymn.

OxnaxaeHne Npu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CUJIAMHU.
CpaBHeHME TEIIOEMKOCTEN pa3IMUHbIX BEUIECTB.
Habaronenne kuneHus.

HaGmtoieHre mocTossHCTBA TEMIIEPATyPhl MPU TUIABJICHHUH.
Mojenu TemJIOBBIX 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 IO HAOJIOJACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH U
TBEPABIX TEI.

Omnpenenenue qaBjieHUs BO3yXa B OaJUTOHE IITTPHUILA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTH JABJICHUS BO3AyXa OT €ro
00bEMa M HArpEeBaHUS WIN OXJIAXKICHHUS.

[TpoBepka ruNOTE3bI JUHEHHOM 3aBUCUMOCTH JJIMHBI CTOJIOHMKA KUJIKOCTH
B TEPMOMETPUUYECKONU TPYOKE OT TEMIIEPATYPHI.

HaGmonenne w3MeHeHHMsT BHYTPEHHEH OSHEpPrud Tella B pe3yJsibTaTe
TEIIoTepe1aud U pabOThl BHEITHUX CHIL.

HccnenoBanue siBICHUS TEIUIOOOMEHA IPU CMEIIMBAHUU XOJOJHOW H
ropsiueu BOJIBL.

OmnpeneneHue  KOJWYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOH  IIpHU
TEIJI000MEHE C HAarpeThIM METATHYSCKUM IIHJIMH]IPOM.

Ornpenenenue yaeabHONU TETUIOEMKOCTH BEIIECTBA.

HccnenoBanue npouecca ucrnapeHus.

OrnpenenieHue OTHOCUTENILHOM BIIAXKHOCTH BO3/yXa.

Onpenenenue yaeabHON TETUIOTHI IUIABICHUS JIbA.

DJleKTpUYecKre U MATHUTHBIE SIBJICHHUS.

Onektpuzauust Ten. [[Ba pona snexkTpuyeckux 3apsuoB. BzaumoneinctBue
3apsbkeHHBIX  Tell. 3akoH Kynona (3aBUCHMMOCTH  CHJIBI  B3aUMOJEHUCTBUS
3apsKEHHBIX TEJT OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUSA MEXLY TeIaMu).

Onekrpuueckoe mnoisie. Hanpsoxk€HHOCTh 3nektpuueckoro mnojsa. [IpuHiun
CYNEepHO3ULIUH IEKTPUUECKUX M0JIeH (Ha KAYECTBEHHOM YPOBHE).



Hocutenu snektpudeckux 3apsigoB. DIEMEHTAPHBINA 3JIEKTPUUECKUN 3apsl.
Crpoenne aroma. I[IpoBOIHMKM W  JHUDJIEKTPUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKA.
HNcTtoyHukn mMOCTOSSHHOTO TOKAa. JIEMCTBUS DJIEKTPUYECKOro ToKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUYECKUM TOK B KHUJIKOCTAX U razax.

Onektpuueckasgs 1enb. Cuma  Toka.  DJIEKTPUYECKOE  HANPSIKEHUE.
ConpoTuBieHre TPOBOJHUKA. Y IEIBHOE COMPOTUBIIEHUE BellecTBa. 3akoH Oma
ot yyactka uenu. [locnemoBaTenbHOE W MapajuiesIbHOE — COEJUHEHUE
IPOBOJHUKOB.

PaGora w MONIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms—JIeHna.
DneKTpuuecKue ey U MOTpeOUuTeNn IEKTPUUIECKO sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE.

[ToctosiHHbIE ~ MarHuThl.  B3auMoOAEHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MaruauTtHoe nosie. MarHuTHoe noJjie 3eMJIM U €ro 3Ha4€HUe JJIs KU3HU Ha 3eMlie.
OnbiT  Opcrena. MarHuTHoe Tojie€  JJIEKTpUUecKoro Toka. IlpumeHenue
AJIEKTPOMArHUTOB B TEXHUKE. J[eMiCTBME MAarHUTHOTO MOJISI HA MPOBOIHUK C TOKOM.
DJIEKTPOABUTATENIb MOCTOSIHHOTO TOKa. MCMmonb3oBaHUE JJIEKTPOJBUTATENCH B
TEXHUUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @Papajes. SABneHue 3aeKkTpoMarnuTHOW uHAyKiuu. [Ipasuio Jlenna.
DIIeKTpOreHeparTop. CrocoOmI MOJTyYEHUSI AIEKTPUIECKOU SHEPIUH.
DIEeKTPOCTAHIIMU Ha BO3OOHOBIIIEMBIX HCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJIeKTpU3alus Te.
JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO U AEUCTBUE JIEKTPOCKOIA.
DJIEKTPOCTATUYECKAST UHTYKITUA.
3aKOH COXpaHEHHUS IEKTPUUECKUX 3apsII0B.
[IpoBOAHUKH M TUDIICKTPUKH.
MoaenupoBaHue CHUIOBBIX JIMHUM IEKTPUYECKOTO TTOJIS.
HcToynrnKHn NOCTOSHHOTO TOKA.
JIelcTBUA 3IIEKTPUUYECKOTO TOKA.
. DIIEKTPUYECKUM TOK B KUIKOCTH.
. I'a30Bb11 pa3psn.
. I3MepeHue Cuitbl TOKa aMIepMETPOM.
. I3MepeHune 31eKTpUYECKOTr0 HAPSKEHHS BOJIbTMETPOM.
. PeocTtat n Mmarazua cOonpoTUBIICHUM.
. BzaumopencTBue mNoCcTOSSHHBIX MAarHUTOB.
. MozenrpoBaHre HEBO3MOXKHOCTH Pa3JCICHUS MTOJI0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenupoBaHre MarHUTHBIX MOJIEN MOCTOSTHHBIX MAarHUTOB.

OmneIiT Opcrena.

MarauTHoe 1ojie TOKa. DIEKTPOMArHUT.

JlencTBME MAarHUTHOTO T10JIs1 HA MPOBOJAHUK C TOKOM.

DIIEKTPOABUTATENIb TOCTOSTHHOTO TOKA.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Omnerter @apajes.

3aBUCUMOCTh HANpPaBJICHUS HWHIYKIMOHHOTO TOKa OT YCIOBUH €T0
BO3HUKHOBCHMS.

DIIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o vk~ ow

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJEHUIO DJICKTPU3AIMU TeJN MHAYKIMEH U TpH
CONIPUKOCHOBEHUH.

UccnenoBanne [E€UCTBUS DJIEKTPUUECKOrO TMOJiE HAa TMPOBOJHUKU U
JADIICKTPUKHU.

Co6opka u nmpoBepka pabOThI JIEKTPUIECKOM 1IETH MMOCTOSHHOTO TOKA.
N3Mmepenue u peryimpoBaHUe CUJIbI TOKA.

N3Mmepenue u peryinmpoBaHue HANPSIHKEHHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO 4YEpE3 PE3UCTOpP, OT
CONPOTHUBIICHUS PE3UCTOPA U HAIIPSIKEHHS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTD ANEKTPUUYECKOTO
CONPOTUBIICHUS] TPOBOJHHMKA OT €ro JJIMHBI, IUIOMIAAN TOMEPEUYHOrO
CEYEHUs U MaTepHaa.

[IpoBepka mpaBWiIa CIOXKEHHUS HANPSHKECHUM IIPU  TOCJIEN0BATEIBHOM
COEIMHEHNHU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuna [ CWIBl TOKa MPU MApaJUIEIbHOM COEAUHEHHU
PE3UCTOPOB.

Ornpenenenue padOThI AIEKTPUUECKOTO TOKA, UAYILETO Yepe3 pe3UcTop.
Onpenenenue MOIIHOCTH  3JEKTPUYECKOTO TOKa, BBIIEIAEMON Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO 4YEpPE3 JIAMIIOYKY, OT
HaIpsKEHUS HA HEW.

Onpenenenue KIIJ[ narpeBatens.

NccnenoBanrie MarHUTHOTO B3aUMOJEUCTBUS TOCTOSTHHBIX MAarHUTOB.
N3ydeHre MarHUTHOTO TMOJS TMOCTOSIHHBIX ~ MarHUTOB TIPU  UX
00BETMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeNCTBUS SIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPENKY.



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 siBJICHUSsI.

Mexannueckoe JABWKeHHE. MarepuanpHas Touka. Cucrema OTCU€Ta.
OTHOCHUTEIBPHOCTh MEXaHUYECKOrO0 JBUKEHUA. PaBHOMEpHOE NPSMOJUHENHHOE
nB>keHrue. HepaBHOMepHOE NpsiMOJIMHEHOE ABMKeHUE. CpeaHsas U MTHOBEHHAs
CKOpOCTb T€JIa TPU HEPABHOMEPHOM JIBUKCHUHU.

VYckopenue. PaBHOyckopeHHOE TmpsMoOJiuHEHHOe nBkeHHe. CBOOOIHOE
najgenue. OnbiThl ['anumnes.

PaBHOMepHOE ABMKEHHE TO OKpY>KHOCTH. Ilepron m ywactora oOpaleHwus.
JIuHeliHas U yrioBasi CKOPOCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

[Tepsbiii 3akoH Hbtorona. Bropoit 3akon HeroTtoHa. Tperuit 3akon HeroToHa.
[IpuHIMII CynIepno3uLu CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TpeHHUS! CKOJIbKEHHUS, Chjla
TPEHUSI TIOKOsL, IPYTUe BUIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpEHHE CBOOOJHOTO
nageHud. JBmxkenue mianer Bokpyr Connua. IlepBasi kocmudeckasi CKOpPOCTb.
HesecoMocTts u neperpys3ku.

PaBHOBecue matepranibHOM TOYkH. AOcComOTHO TBEpAOE Teio. PaBHOBecue
TBEPAOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue umiynsca. UMnynbe cuibl. 3aKOH COXpaHEHUS
UMITyJibCca. PeakTHBHOE IBUKEHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaboTa cuWil TSKECTH, YIPYrOCTH,
tperusi. CBsi3b dHEpruu U padoThl. [loTeHIMaNbHAS SHEPTUS TeMa, MOAHATOTO Ha
MMOBEPXHOCTHIO 3eMIH. [IloTeHIIManpHas sHeprus cxaTou npyxunbl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETHYECKOM IHEPTrUM. 3aKOH COXPAHEHUS] MEXaHUYECKOU
SHEPIUHU.

Jemoncmpauuu.

1. HaOmronenrie MEXaHUYECKOTO JIBHXKEHUS! Te€Jla OTHOCUTENIBHO Pa3HBIX TE

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

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

HN3mepenne CKOPOCTU U YCKOPEHHUS MPSIMOJIMHENHOTO IBUYKEHUS.
HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JABUKECHUS.

HaGmronenue nBuxkeHus Teia 1Mo OKpy>KHOCTH.

HaGmronenne MmexaHu4ecKuX SIBICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM  JBHXKECHHUU
OTHOCUTENBHO KaOMHETa PU3KKHU.

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

HaGmronenne paBeHcTBa CHII PU B3aUMOJICHCTBUU TEIL.

HN3meHenue Beca Tena npu yCKOPEHHOM JIBUYKECHUH.

[Iepenaua umiysibca npu B3aMMOJIEUCTBUU TEI.

[IpeobpazoBanus SJHEPTUHU NPU B3AUMOICUCTBUU TEII.

CoxpaHeHue UMNyJIbCa MPU HEYNPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMIyJbca Mpu a0COTOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaGmonenne peakTHBHOTO JABUKEHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUH TIPU CBOOOTHOM T1aJICHHUH.
CoxpaHeHue MEXaHWYECKOM PHEPTUM TIPHU JIBUKEHUM TEJa MO 1eHCTBUEM
MIPYKUHBI.

Jlabopamopnuie pabomot u onvimot.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa U JaJbHEHUIIEr0 PaBHOMEPHOTO
JIBUKEHUS IIapUKa WA TEIEKKH.

Onpenenenne cpenHeld CKOPOCTH CKOJBXKEHUs OpycKa WIM JBUKCHUS
HIapyKa 1Mo HaKJIOHHOM MIOCKOCTH.

Onpenenenne yCKOpEHHs Tejla MPU PABHOYCKOPEHHOM JIBXKEHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHU NPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HayaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKEHHH 0Oe€3
HAYaJIbHOW CKOPOCTU MYTH OTHOCSTCS KaK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKHA BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TPEHHS CKOJBXKEHHS OT CHJIBI
HOPMAJILHOTO JTaBJICHHSI.

Onpenenenue Ko3PpPUIMEHTa TPEHUS CKOJIbXKEHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM [IBIDKCHUH Teja
10 TOPU3OHTAJIBHOW MMOBEPXHOCTH.



10. OnpesenieHre  paboOThl  CUJIBI  YIIPYTOCTH IMpU  NOABEME Tpy3a ¢
MCII0JIb30BAaHUEM HEMOJIBM>KHOTO U MOJABHYKHOTO OJIOKOB.
11. 3ydeHue 3aKkoHa COXpaHEHHS DHEPTHUH.
Mexanuyeckue KoJe0aHUs U BOJIHBI.

KonebarensHoe nBrxkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJCOAHUN: IEPHO/I,
4acToTa, aMILIATyaa. MaTremMaTudecKUuii U NpyKUHHBIA MasTHUKU. IIpeBpaieHue
SHEPrUU MPH KOJIeOATEIHHOM BUKEHUU.

3aryxatomue — koneOaHusd.  BolHykneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoiHbl. (CBOHCTBA MexXaHWYeCcKMX BOJIH. [IpomonbHble U
[IOIIepeYHble BOJIHBL. JlJlMHA BOJIHBI M CKOPOCTh €€  paclIpOCTPaHECHUS.
Mexannyeckue BOJIHbI B TBEPIAOM TeJIe, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka U BbicoTa ToHa. OTpaxkenue 3Byka. MHppa3Byk u

yIABTPa3BYK.
Jemoncmpayuu.
1. HaGmronenune koneOaHW Tel TOJ JEHCTBHEM CHWIIBI TSHKECTH WU CHIIBI
yIPYTOCTH.
2. HabGmonenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
3. HaOmoneHue BRIHYKICHHBIX KOJICOAHU U pe30HaHCA.
4. PacripoctpaHeHne MpoAOIbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).
5. HaGmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
6. AKyCTMYECKHUH PE30HAHC.

Jlabopamopnuie pabomot u onvimot.
1. OmpeneneHue dYacTOThl M TMepuojia KoyieOaHWl MaTeMaTUYeCKOTo
MasiTHUKA.
2. Ompezenenne 4aCcTOTHI M Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnepoBanue 3aBUCUMOCTH Tepuoja KoieOaHUW MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/Ia KoJIeOaHU MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBHCHUMOCTH TepHoJa KojeOaHuii rpy3a, MOJBEIICHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPHUPYIOIIUE  3aBUCUMOCTh TEepuoaa  KoyieOaHUU
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.
7. W3Mmepenue yckopeHusi CBOOOJHOTO MaICHHUS.
JIEKTPOMATHUTHOE I10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DONEeKTPOMArHUTHOE  MoJie.  DJIEKTpoMarHuTHble  BodHBL.  CBoiicTBa
AIEKTPOMArHUTHbIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH I COTOBOM CBSA3U.



DnekTpoMaruuTHas npupoaa cera. CkopocTh cBeta. BonHOBBIE CBOMCTBA
CBETa.

Jemoncmpayuu.

1. CBOWMCTBA JIEKTPOMAarHUTHBIX BOJIH.

2. BoyiHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. MBydeHune CBOWMCTB AJIEKTPOMArHUTHBIX BOJH C TMOMOIIBIO MOOUIBHOTO

TenedoHa.
CBeToBbBIE IBJICHHUS.

JlyueBas MOJIEJIb CBeETa. Hctounuku CBeETa. [IpssmonuHEiHOE
pacnpoctpanenue ceta. 3atMenus ConnHua u Jlynsl. OTpakenue ceta. [Inockoe
3epKaio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpaXeHue cBera. Vcnonb30BaHME TIOJTHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B gauH3e. Onrtuueckas cucrema ¢oToanmapara,
MUKPOCKOIIAa M Tejieckomna. ['ma3 kak omnrThueckas cuctema. biau3opykocTh u
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmektp. Onbitel HerloTona. Croxkenue
CIEKTPaJIbHBIX IBETOB. J[Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssMonMHEHHOE paclpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n3o0paxeHni B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3epKaiax.
[Ipenomnenue cBera.

OnTuueckuii CBETOBO/I.

Xon ydelt B coOuparomiei JuH3e.

XO0JI Tyder B pacCeUBAIOLIEH JIMH3E.

[Tony4yenne n3o0paxeHN# C TOMOIIBIO JTHH3.

[TpunHun pevicTBus doToamnmapata, MUKpPOCKOIA U TEJIECKOTIA.

10. Monens ri1a3a.
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11. PaznoxxeHue 6emoro cBeTa B CIIEKTP.

12. ITonmyueHnue 6e10T0 CBETA MPHU CIOKESHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie padbomot u onvimol.

1. HccnenoBanue 3aBHCHUMOCTH yrila OTPa)X€HHsS CBETOBOTO Jiyya OT yIJia
MaJICHUSI.

2. HM3ydeHue xapaKTepUCTUK M300pakeHUs TpeMeTa B IIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCMMOCTH yTila MPEIOMIICHHSI CBETOBOIO Jiyda OT yrja
MaJICHUs Ha TPAHUIIEC «BO3TYyX—CTEKIIO».



4. llonmyueHune N300paKeHUM ¢ MOMOILBIO COOUPAIOUIEH JIMH3BIL.
Omnpenenenue HOKYCHOTO pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparomien
JUH3BL.

6. OMBITHI TIO Pa3J0KEHUIO OEJIOT0 CBETA B CIEKTP.

7. OnbITHl IO BOCHPHUATHIO I[BETa MPEAMETOB MPU WX HAOJIOJICHHUHM Yepe3
[[BETOBbIE (PUIIBTPHI.

KBaHnTOBBIE SIBJICHHS.

Onwitel Pe3epdpopna u minanerapHas Mojenb atoma. Mojaens atoma bopa.
Ucnyckanue u noryonieHrue ceeta atomoM. KBauTel. JInHeyaThie CIEKTPHI.

PanunoaktuBHOCTh. Anb(a, Oeta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
sapa. HykmonHnas wmopens atomHoro snapa. Mzorombl.  PanuoakTuBHBIC
npeBpaiieHus. [lepros nmonypacmnaaa aTOMHBIX SIIEP.

SAnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOTO M MAacCOBOTO YHCE.
DOHeprusi CBsi3M aToMHBIX sifep. CBsA3b Macchl M 2Hepruu. Peakuum cuHTE3a H
nenenus sanep. Ucrounuku suepruun CosiHia 1 3BE3.

Anepnas sHepreruka. J[eMCTBUS pPaJMOAKTUBHBIX H3JYYCHUN Ha JKHUBBIC
OpraHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3Ny4YEHUS U MOTJIOUIEHHUS.

2. CrekTpbl pa3Iu4yHbIX ra30B.

3. Cnektp Bojopoa.

4. HaOmonenue TpekoB B kamepe BuuibcoHa.

5. PabGota cuéTunka HOHUZUPYIOUIUX U3ITYyUCHUH.

6. Peructpanus uznydyeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie pabomot u onvimot.

1. HaGnroneHue CIIOMIHBIX U TUHEHYATHIX CIIEKTPOB M3ITyUYEHUSI.

2. HccrnenoBanue TPEKOB: M3MEPEHHE HHEPTHMU YaCTULBI 110 TOPMO3HOMY

nytu (o gororpadusim).

3. U3mepenue paanoakTUBHOTO (OHA.

IHoBTOpPHUTEIBLHO-0000 1A NI MOTYIb.

[ToBTOpUTETHEHO-0000MIIAIONUN MOAYTH TIPEAHA3HAYCH /I CUCTEMAaTH3aIIH
U 0000mIeHWS  TPEIMETHOTO  COACpXKAHUS U ONBITa  JICITEIHLHOCTH,
MPUOOPETEHHOTO MPU M3YyUYCHUU BCETo Kypca (PU3HMKH, a TAaKXKE JJIs MMOJATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy M0 (QU3HKe s 00y4arouuxcs,
BBIOPABIIINX 3TOT YU4E€OHBIN MpEeMET.

[Ipu “3ydyeHHU JAHHOTO MOJYJSI PEANH3YIOTCS U CUCTEMATU3UPYIOTCS BHUJIbI
JIESTEIHPHOCTH, HA OCHOBE KOTOPHIX 00€CIEUNBACTCS JOCTHKEHUE MPEIMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  PE3YyJbTAaTOB  00yueHus, (dopmupyercs
€CTECTBEHHOHAY4YHAasl TPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJIOB HCCIIEIOBAHMS



SBJICHUN NPUPOALI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHITH (PU3HUECKHUE
SIBJICHUS, TPUMEHsSA MOJYYCHHbIC 3HAHUWs, peElarb 3a4ayd, B TOM YHUCIE
KAa4ECTBECHHBIC U YKCIIEPUMEHTAJIbHbIE.

[IpyHUIMNIHANBHO JAEATEIBHOCTHBIM XapaKTep JAHHOTO pas3felia peanu3yeTcs
32 Ccu€T TOro, 4YTO OOyYaroIIMecs BBIMOJIHSAIOT 3aJaHusl, B KOTOPHIX WM
[peJIaraeTes:

HAa OCHOBE TIOJIYYEHHBIX 3HAHUW pacro3HaBaTh M HAY4YHO OOBICHSTH
dbu3nYecKue SIBJICHUS B OKPY KAOIICH MIPUPOJIC U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbl MCCIIe0BaHUs (DU3NUYECKUX SIBIICHUH, B TOM
YHUCIIEe 1S POBEPKU TUIIOTE3 U MTOJYYECHUSI TEOPETUUECKUX BBIBOJOB;

OOBSICHSITh HAYYHBIE OCHOBBI HanOoJiee BaXKHBIX JOCTHXKCHUN COBPEMEHHBIX
TE€XHOJIOTUM, HAIPUMEDP, MPAKTUYECKOTO MCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM Ha OCHOBE 3aKOHA NPEBPALCHUSA U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
SHEPTUMU.

Kaxmas wu3 Tem [JaHHOrO MOAYJS BKIIOYAE€T AKCIEPUMEHTAIBHOE
UCclieloBaHre 0000IIarIero xapakrepa. Moaynb 3aBepliaeTcs MPOBEICHUEM
JTUATHOCTUYECKOM U OLIEHOYHOM pabOThI 32 KypC OCHOBHOTO 0OIIEro 00pa3oBaHuUs.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue UMKy HA ypOBHE OCHOBHOIO OOLIEro 0Opa30BaHMs HAMPABIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3nky Ha ypOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONIME JIMYHOCTHBIE PE3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

- MPOSIBJICHUE MHTEepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKol HayKH;

- IICHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUUCKHUX YUEHBIX-(PU3HKOB;

2) rpa:kKIaHCKOr0 M IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA

- TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B OOCYKJICHHU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUM
buzuky;

- OCO3HAaHUE BAXXHOCTU MOPATBHO-3THUYECKUX MPUHIHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

- BOCITIPUSATHE 3CTETUYECKUX KadecTB (DPU3MYECKON HayKu: €€ TapMOHUYHOIO
NOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 MO3HAHHUSA:

- OCO3HaHME IIEHHOCTH (U3MUECKOW HAyKHM KaK MOIIHOTO HWHCTPYMEHTA
IO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, MHTEpeca K HCCIeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI W  3MOLMOHAJIBHOIO
0J1aronoJy4us:

- OCO3HaHWE IIEHHOCTH O0e30MmacHoro obpa3a JKU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MUpPE, BaXKHOCTH TMpaBuUil O€30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

- chOpMHpPOBAaHHOCTh HaBBIKa peIiekcuu, TMpPU3HAHHWE CBOETO IMpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

- AKTMBHOE YYacTH€ B PEHICHUU MPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3oBaTeIbHON  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIMX B TOM 4YHCIE€ U (UIUYECKUX
3HAHUM,

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

e 7)3KOJOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHEHTalus Ha TMpUMEHEHHE (U3MYECKUX 3HAHUW JIs pelIeHUs 3aj1ad B
o0JlacTh OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
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 B3aUMOJICUCTBUM TMPHU BBINOJIHEHUH HWCCICAOBAHUM U
NPOEKTOB (U3MUECKOW HAMNpPaBICHHOCTH, OTKPBITOCTh OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHM YEpe3 MPaKTHYECKYIO
NEeATENbHOCTB;

e - IOTPeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM UHuCie POPMYITUPOBATH
U7, TIOHSTHUS, TUTIOTE3bI O GU3BUIECKUX OOBEKTAX U SABJICHUSX;

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

e - IUIAHUPOBAHHUE CBOETO pAa3BUTHUA B NPUOOPETEHHWU HOBBIX (PUBMUECKHUX
3HAHUM;

e - CTpEMJICHHE aHAIM3UPOBATH U BBISBISATH B3aUMOCBS3H MPUPOIBI, 0OIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3MUECKUX 3HAHUM;

e - OICHKAa CBOMX JCWCTBUM C YYETOM BIIUSHHUS Ha OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJI00ATBHBIX MTOCIIEICTBHIA.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOGHHA MporpaMMbl MO (U3MKE HA YpPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0yuaromierocst 0yayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE MO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIE  Y4eOHBIE  JICUCTBHS,  PETYISTHBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

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



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMU, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paCCMaTpUBaEMbIX (haKTax,
TAHHBIX U HAOIIOACHUIX, OTHOCSIIUXCS K (PU3MUECKUM SIBJICHHSIM;
BBISIBIIATh TPUYMHHO-CIICICTBEHHBIC CBSI3U TPU HM3YyYCHHH (HU3HUECKUX
SIBIICHUI M TPOIIECCOB, JIENaTh BHIBOJBI C MCIIOJIb30BAHUEM JETYKTUBHBIX
Y WHAYKTUBHBIX YMO3aKIIOUCHHUH, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3X
(bU3UYECKUX BEIUYNH;

CaMOCTOSATETILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nueckon
3aayu (CpaBHEHUE HECKOJIbKMX BapUaHTOB peElIeHHs, BbIOOp Haumbojee
MOJIXOJISAIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIJIEIEHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
bu3nyueckuii AKCIEPUMEHT, HeOONbIIOe HCCIAEAOBAHUE (PUBUUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEOBAHUS WIIH 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
orObope MH(pOpMAIIMU WM JaHHBIX C Y4ETOM NPEIOKEHHOW YyueOHOM
dbuznveckoi 3a1aun;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMpATh ONTUMAJIbHYIO (OpMY TIpEICTaBICHUS
uHbOpMAIlM W WUIIOCTPUPOBATH peEIIaeMble 3aJa4dl  HECIOKHBIMHU
CXeMaMH, TuarpaMMamMu, HHOU rpauKoi 1 MX KOMOMHAITUSIMU.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0J€ OOCyXkJeHusi ydueOHOro Marepuala, pe3ysbTaToB J1abOpPaTOPHBIX
paboT 1 MPOEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMbI U
BBICKA3bIBAaTh WJCH, HALICJICHHBIE HA PELICHUE 3aJa4yd U IOAACPKAHUE
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COIIOCTABJISITh CBOU CYXICHHS C CYXICHUSMH JPYTHUX YYaCTHHUKOB
nuasnora, 0OHapy>KUBaTh Pa3IUyUe U CXOJICTBO MO3ULIUIA;



BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YyJIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCHEpUMEHTA, UCCIEAOBAHMS, IPOEKTA);

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

OPUHUMATh LEJIM COBMECTHOM NIE€ATENbHOCTH, OPTraHU30BbIBAThH JEHCTBUS
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,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTUBHbIC YHUBepCAJIbHbIE y4eOHbIEe NeHCTBHS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B JKU3HEHHBIX M yU4EOHBIX CUTYalHsIX, TPEOYIOIINX
JUTsl petieHust GU3NIEeCKUX 3HaAHM;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUMBUIyaIbHOE, TPUHATHE DEIICHHUs B TPyMNe, MPUHSATHE pelIeHUu
TPYIION);

CaMOCTOSATEILHO COCTABIIATH AITOPUTM PElIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHMS C YyUYETOM HMMEIOLIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 3a PCIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTWXKEHUA  (HEHOCTHKEHHS) PE3yJIbTaTOB
JeSITEIPHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUeckoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MCHHBIIMXCS CHUTYyallMid, YCTAaHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh C€0Sl HA MECTO APYroro 4YejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAyYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO HA OUIMOKY MpHU pelieHUH (HU3NYECKUX 3a]1ad Wn
B YTBEPKICHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



NPEAMETHBIE PE3YJIBTATBI

K xoHI1y 00yueHus: B 7 Kjacce peIMETHbIE PE3YJIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh  TOHATHUSA: (PU3MYECKHUE U  XUMHUYECKHUE  SIBJICHMUS,
HAOII0JIEHUEe, SKCIEPUMEHT, MOJEb, THUIOTE3a, CAMHUILI (PU3HMUYECKUX
BEJIMYUH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpIOE,
KHUJKOe, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHE (paBHOMEPHOE,
HEpaBHOMEpPHOE, TMPSMOJUHEHHOE), TPACKTOpUs, PaBHOACHCTBYIOIIAS
cuna, aedopmanus  (ynopyras, IIacTUYecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYABL;

paznuuath siBiaeHus (auddysus, TEIIOBOE JBUKEHUE YaCTUIl BEIIECTBA,
paBHOMEpPHOE  JBIDKCHHE, HEPaBHOMEPHOE  JIBIDKCHUE,  HWHEPIUs,
B3aMMOJICVICTBUE TEJI, PABHOBECUE TBEPIBIX TEJN C 3AKPEIUIEHHOM OCHIO
BpallleHus, Tepeaada JaBJCHUS TBEPABIMUA TeJaMH, >KUIAKOCTIMH U
razamu, arMocdepHoe JaBJieHHE, IUIaBaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW DHEPTrHH) MO OMUCAHMI0 MX XapaKTEPHBIX CBONCTB W Ha
OCHOBE OIBITOB, JJEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBIICHUE;
pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (U3MYECKUX SBJICHUN B
OKpYXalollleM MHpe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
IpUMEPHI JIBXKEHUSI C Pa3IMYHBIMU CKOPOCTSIMU B JKMBOM M HEXKHBOU
OpUPOJE, NAEHCTBUE CWIBI TPEHHS B MPUPOJE M TEXHUKE, BIUSIHUE
aTMOC(EPHOTO JIaBIICHUS HAa KUBOW OpraHU3M, IJIABaHHE PHIO, pbIYaru B
TEJIe YeJIOBeKa, MPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 3a7a4y B y4eOHYIO,
BBIJIEIISATH CYIIECTBEHHbIC CBOMCTBA (MPU3HAKHN) PUBNYECKUX SBICHUN;
ONMKCHIBATh MU3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHHS, UCTIONB3YS
dusznueckre BeTUMYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIIHSSI CKOPOCTh, CHJIA YIIPYTOCTH, CUJA TSXKECTH, BEC
Tela, cuila TpPeHWs, HaaBieHue (TBEPAOro Tena, KUIKOCTH, Tasa),
BBITAJIKMBAIOIIAS CHJIa, MEXaHUYeCKass padoTa, MOIIHOCTb, IUJIEYO CHIIBI,
MOMEHT CHJIbI, KO3(Q(GUIMEHT TMOJEe3HOTO JCHCTBUS MEXaHU3MOB,
KMHETUYEeCKasi M TMOTEHUUAJIbHAS DHEPrus), MpU OMNHCAHUU MPaBUIIBHO
TPaKkTOBaTh  (PU3MYECKUA  CMBICT  HMCIHOJIB3YEMBIX  BEJIIMYHMH, HUX
0003HaueHUs W CAWHUIBI (U3MYECKUX BEIWYMH, HAXOIUTH (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (DM3UYECKYIO BEIIMUMHY C IPYTUMH BEJIUYMHAMM,
CTpOUTH TpahWKu N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIMYHH;
XapaKTepU30BaTh CBOMCTBA TeJN, (PU3UYECKHUE SBJICHUS M MPOLECCHI,
WCIIOJb3Ys MpaBuiia CJIOXKEHUsI CUJl (BAOJb OJTHOM MpsiMOil), 3akoH ['yka,
3akoH [lackansi, 3akoH ApxuMme/a, MPaBUIIO paBHOBecHUsl pbiuara (0J0ka),



«30JI0TO€ TPABWIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPruM, MpU OSTOM JaBaTh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA U
3alMChIBAaTh €70 MATEMATUYECKOE BBIPAXKEHUE;

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

peuiatb pacu€THble 3a7adyd B |—2 JEWCTBUS, HCHOJB3YSd 3aKOHBI U
dbopmynbl, cBsi3bIBarolde (DU3NUYECKUE BETUYMHBI: HAa OCHOBE aHalu3a
yCJIOBHS 3aJlau 3aMHUChIBATh KPATKOE YCIOBHUE, MOACTABIATh (hU3NUECKUE
BEJTUYUHBI B (OPMYJIBI U TPOBOJAUTH PACU€Thl, HAXOJIUTh CIPABOYHBIC
JaHHbIE, HEOOXOUMBIE JIJIsl PEIIeHUs 3aj]a4, OIIEHUBATh PEATUCTUYHOCTD
MOJIY4EeHHON (DU3NYECKON BEITMUYHMHBI,

pacrio3HaBaTh NPOOJEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMTOMOIIU
(bU3UYECKUX METOJIOB, B OMMCAHUU UCCIICIOBAHUS BBIJEISATH MPOBEPIEMOE
npeamnoyioxkeHue  (TUMOTe3y),  pas3auyaTh U HHTEPHPETHPOBATH
MOJIYYEHHBIH pe3yJIbTaT, HAXOJUTh OIIMOKKM B XOJE OIbITA, JENaTh
BBIBOJBI 10 €r0 Pe3yJIbTaTaM;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
buznueckux CBONCTB TeJ: dbopmynupoBaTh IPOBEPSIEMBIE
IPENONIOKEHUS, COOUPATh YCTAHOBKY U3 MPENJIOKEHHOTO 000pyI0BaHNUA,
3aMKChIBATh XOJ1 ONBITAa U (DOPMYIUPOBATH BHIBOIBI;

BBIIIOJIHATh TMpPSMbIE H3MEPEHHUS PACCTOSHHS, BPEMEHHM, MacChl Tela,
o0béMa, CHJIBI M TEMIEpaTypbl C UCIHOJB30BAHMEM aHAJIOTOBBIX W
u(pOBBIX TPUOOPOB, 3alUCHIBATH IIOKAa3aHUsI TPUOOPOB ¢ YUETOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH H3MEPECHHU;

IPOBOJUTH UCCIIETOBAHNE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEJIMYUHBI OT
OPYrol C UCIHOJb30BAaHUEM TMPAMBIX H3MEPEHUN (3aBUCUMOCTH IyTH
PaBHOMEPHO [ABIKYILETOCAd TeJla OT BPEMEHU JBW)KEHHUS TEJd, CHJIbI
TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa 00pabOTKU MOBEPXHOCTEN TEN
Y HE3aBUCUMOCTHU CUJIbI TPEHHUS OT IUIOIIAIA COIPUKOCHOBEHUS TEN, CUIIBI
YOPYTrOCTH OT YIJIMHEHUS TMPYKUHBI, BBITAIKUBAIOWIEH CUIIBI OT 00bEMaA
NOTPYKEHHOM YaCTH TEJIA U OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO MOTPY>KEHO TEN0, YCIOBUMN
IJIaBaHUs TEJ, YCIOBHI paBHOBECHS pbhluara W OJOKOB), y4acTBOBaTh B
IUTAHUPOBAHWM Y4eOHOTO HWCCIIEJIOBaHUSA, COOUpATh YCTAaHOBKY W
BBINIOJIHSITh M3MEPEHUSs, CleAysd MPEeIOKEHHOMY IUJIaHy, (UKCHUPOBATh
pe3yabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKUX BEIIMYUH B BHUJIC



MIPEIOKCHABIX TaOMUI] U TpaduKOB, AENaTh BBHIBOABI MO PE3yIbTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIE H3MEpPEHUs (U3UYECCKUX BEIWYUH (IUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teia, CHIA TPECHHS CKOJIBKCHUS,
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 BEITUYMHBL

coOJTI01aTh TIpaBUiIa TEXHUKU OE30IaCHOCTH IIPH paboTe ¢ JIaOOpaTOPHBIM
000opy10BaHUEM;

yKa3bIBaTh MPHUHIUIBI JTCUCTBUS NPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBHI, TEPMOMETp, AWHAMOMETpP, COOOIIAIONINECS COCYIbl, OapoMmerp,
phIyar, MOJABMYKHBIM U HETTOABUKHBIN OJIOK, HAKJIOHHAS IIOCKOCTH;
XapaKTepu30BaTh TMPUHIMUIBI  JACHCTBUS  W3YYCHHBIX TPHOOPOB H
TEXHHYCCKUX YCTPOWCTB C ONMOPOM HAa WX ONHCaHWsA (B TOM 4YHCIIE:
NOJIIUITHUKHA, YCTPOMCTBO BOJONPOBOJA, THAPABINYCCKUNA TIpecc,
MaHOMETp, BBICOTOMED, IMOPIITHEBOW HACOC, ApEOMETP), UCIIONIB3YS 3HAHUS
0 CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOAMMbIC (pH3MUECKHe 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAWTh  TpHUMEpPhl  (HAXOAWTH HWH(POPMALMIO O  TIpHMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (M3MUYECKUX 3HAHUN B IOBCEIHEBHOMN
KU3HM 11 obecriedeHus: 0€30MacHOCTH IIPU OOpaIlleHHH C TIPUOOpaMu 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 W TyTéM CPAaBHEHUSA PA3IUYHBIX HMCTOYHUKOB BBIICIATH
UHGOPMAIINIO, KOTOpasi SBIAETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh MPH BHITIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
auTepaTypy  (PU3MYECKOTO  COAEp)KaHUs, CIOPaBOYHBIE MaTEpHAIIbI,
pecypcel cetn MHTEpHET, BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTA,
npeoOpazoBaHust HHGOOPMAINY U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE KPAaTKUE MUCHbMEHHBIC M YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MHPOPMAINK (HU3UIECKOTO COACPKAHUS, B TOM
quciie MyOJWYHO JeJaTh KPAaTKHE COOOMIEHUS O pe3yibTaTaxX MPOEKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPHU OSTOM TPaAMOTHO HCIIOIH30BaThH



U3YYEHHBIA TOHATUIHBIM ammapaT Kypca (U3HKH, COINPOBOXKAAThH
BBICTYILJICHUE NIPE3EHTALUEH;

IPU BBIMOJTHEHUU Y4YEOHBIX MPOEKTOB M HCCIEJOBAaHUI paclpeiessTh
00s3aHHOCTH B TpYMNIE B COOTBETCTBHUM C IOCTABJIECHHBIMHU 3aJadyaMH,
CIEAUTHh 3a BBIIOJHEHUEM IUIAHA JCHUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIM  BKJAJ B  JIEATEIBbHOCTh  TIPYIIbl,  BBICTPAUBATH
KOMMYHUKATHUBHOE B3aUMOJCHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoniy oOyuenusi B 8 Kiacce npeiMeTHbIE pE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIH30BaTh MOHITHUS: Macca U pa3Mepbl MOJIEKYJ, TEIIOBOE JIBHKCHUE
aTOMOB U MOJICKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIITUYECKUE U
aMmopdHble TeNa, HACHIIEHHBIH M HEHACHIIMICHHBIM Tap, BIAXKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPECHHSSI OJHEpPrusi, TEIUIOBOW JBUTATEIb,
AJIEMEHTAPHBIN JICKTPUUCCKHUM 3apsifl, HIEKTPUIECKOE IMOJIe, TPOBOIHUKU
U JUDJICKTPUKH, TIOCTOSHHBINA dJIEKTPUUECKUN TOK, MAarHUTHOE TOJIE;
pasnuuath SBJICHHUS (TEIUIOBOE pPACIIMPEHHE M CKaTHhe, Teriornepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHWE, KAMWJUISIPHbBIC SBIICHHS, HCTIApEHUE,
KOHJICHCAIMS, TUIABJICHUE, KpUCTauiu3anus (OTBEpJeBaHHUE), KHIIEHUE,
TeIJIonepeaayda (TeTI0NpPOBOAHOCTS, KOHBEKIIHS, U3ITy4YECHHE),
ANEKTpU3alUs T, B3aUMOJICHCTBUE 3apsANIOB, AEHUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aNMMOJICHCTBUE MAarHUTOB, JIEWCTBUE
MarHUTHOTO TOJIA Ha MPOBOAHUK C TOKOM, DJIEKTPOMArHUTHAST MHIYKIIHS)
0 ONUCAHHUIO HX XapaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSBICHUE U3YYCHHBIX (U3MYECKUX SBICHUN B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B TMPUPOJIE:
NOBEPXHOCTHOE HATSXKEHHE W KalWUIApHbIE SBIECHUS B MOPUPOJE,
KpUcCTajulbl B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa30BaHKUE POCHI, TyMaHa, WHEs, CHETa, JIEKTPUIECKUE
SABJIICHUS B atMoc(epe, dIEKTPUYECTBO >KMUBBIX OPTaHU3MOB, MAarHUTHOE
nosie 3emutd, Jpeiid MOII0COB, PO MAarHUTHOTO TOJS JUIsl JKM3HU Ha
3emuie, MOJSIPHOE CUSIHUE, MIPU STOM MEPEBOJUTh MPAKTHUECKYIO 33/1auy B
yueOHYI0, BBIICNATH CYIIECTBEHHBIC CBOWMCTBA (MPU3HAKK) (HU3UUECCKUX
SIBJICHUIM;

OMHCHIBATh M3yUYEHHBIC CBOMCTBA TeN M (U3UUYECKUE SIBICHUS, UCTIONB3YS
¢u3nyuecKkre BEIMYUHBI (TeMIepaTypa, BHyTPEHHSSI YHEPTHUsl, KOJTMIECTBO
TEIJIOThI, yJelIbHas TEIUIOEMKOCTh BEIECTBAa, yJAEJbHAs TEIIOTa
IJIABJICHUS, YJeJIbHAsl TeIUIoTa MapooOpa3oBaHusl, yHeJbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(QPUUUEHT TMOJE3HOro JEHUCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHAs BJIAXXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsl,
Cuja TOKa, JJEKTPUYECKOE HANPSHKEHUE, CONPOTUBIICHHE IPOBOJHUKA,
yIE€IbHOE  CONpPOTHBJIEHHE  BEUIECTBAa, pabdora W  MOIIHOCTb
ANEKTPUYECKOr0  TOKAa), NpH ONHUCAHMM NPABWIBHO  TPAKTOBATH
(U3MYECKUI CMBICIT MCHOJB3YEMbIX BEIMYHMH, O003HAYEHUS U E€AUHUIIbI
(¢u3MUEeCKUX BEJIMYMH, HAXOJIUTh (OPMYJbI, CBS3bIBAIOIIME JIAHHYIO
($U3MUECKYl0 BEIMYMHY C JPYTMMU BEIMYMHAMM, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIUYUUH;

XapaKTepu30BaTh CBOMCTBA Tes, (U3MUECKUE SBICHHUS W TMPOLECCHI,
UCIIONIb3YSl OCHOBHBIE IMOJIOKEHHUS MOJIEKYJIIPHO-KMHETUYECKON TEOpuu
CTpOEHUS BEIECTBA, MPUHIUII CYNEPIO3UIMU ToJieH (HAa KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma sl ydacTKa Lenu, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHs DJHEPruM, IPU ITOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3alUChIBATh €r0 MaTeMaTH4yecKoe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallUid MPAKTUKOOPUEHTUPOBAHHOIO XapaKTeEpa: BBISABIATH
NPUYMHHOCIEICTBEHHBIE CBA3HU, CTPOUTH O0BsICHEHUE U3 1—2 JOrHYecKux
IaroB ¢ omnopod Ha 1-2 W3y4YeHHBIX CBOWCTBAa (PU3UUYECKHUX SIBJICHUM,
($u3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THble 3aJayud B 2—3 JEHCTBHS, WCIOJb3YySd 3aKOHbI U
dbopMyIbl, cBs3bIBaOIMIME (U3MUECKUE BEJIMYMHBI: Ha OCHOBE aHalIM3a
YCIIOBHS 3aJlauyd 3alKChIBaTh KPATKOE YCIOBHE, BBISABISATH HENOCTATOK
JAHHBIX JUIsI pEIIeHUs 3aJadyd, BBIOUpATh 3aKOHBI W (POPMYIIHI,
HEOOXOMUMBbIE g €€ pelIeHHs, MPOBOJWTH pacyéThl U CPABHUBATH
MOJIyY€HHOE 3HaueHne (PU3NUECKON BEIIMUUHBI C U3BECTHBIMU JTaHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpbIE MOXXHO pEIIUTh TPH TOMOIIU
(¢u3nYecCKuX METOJIOB, MCIIONIb3Yys OMNHMCAHME HCCIIECIOBAHUS, BBIICIATH
IIPOBEPSIEMOE  IIPEAIOJIOKEHNE, OLEHUBATh IIPAaBUJIBHOCTH IOpsAJKa
IIPOBEACHUS UCCIICIOBAHMUS, 1€JIaTh BBIBOJIBL;

OPOBOJUTH OMNBITHI 10 HAOMIOAECHHI0 (U3MUECKUX SBJICHUN WU
(¢u3nyecKux CBONCTB Tel (KalUIIpHbIE SABJICHUS, 3aBUCUMOCTD JIaBJICHHUS
BO3/lyXa OT €ro 00bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCA OCTHIBAHUSA U
HarpeBaHMsl NpPHU M3IYyYEHHWH OT LBETA M3Iydaromed (IOrIomarolei)
IIOBEPXHOCTH, CKOPOCTh MCHAPEHUSA BOABI OT TEMIEPATYPBI KUIKOCTH U
VIO €€ IIOBEPXHOCTH, JJIEKTpU3aUMs TEJI U B3aUMOJCHCTBHUE
JNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSSHHBIX MAarHUTOB,
BU3yaJu3alydsl MAarHUTHBIX I[IOJIEW NOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHATHOI'O MOJII HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuUTa,



CBOICTBA 3JEKTPOJBHUraTeisl IOCTOSIHHOTO TOKa): (OpMyIHpOBaTh
MpOBEpsAEMbIE MPEANON0KEHHS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO
000pyAOBaHUs, ONMMCHIBATH XOJI OMbITA U (POPMYIUPOBATH BHIBOIbI;
BBIIOJIHATE  MNpPSAMBIE  U3MEPEHUS  TEMIEpaTypbl, OTHOCUTEIbHOMN
BJIQKHOCTM BO3/yXa, CHJIbl TOKa, HAIPSKEHUSI C HCIOJIb30BAHUEM
aHAJIOrOBBIX MPUOOPOB MU JATYMKOB (PU3MUECKUX BEJIMYUH, CPABHUBATH
pe3yabTaThl UBMEPEHUN C YUETOM 3aJaHHON a0COIIOTHOM MOTPEITHOCTH;
IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NYECKON BETMYUHBI OT
Ipyrod ¢  MCHOJB30BAHMEM MpPSIMBIX  HM3MEpEHUuN  (3aBUCUMOCTD
CONPOTUBIICHUS] MPOBOAHUKA OT €ro JUIMHBIL, IUIONAAY IONEPEYHOTO
CEUYEHUS U YAEIBHOIO COITPOTUBIIEHUS BEILECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYLIETO 4Ye€pe3 NPOBOJHMK, OT HANpSOKEHWs Ha IMPOBOJHUKE,
VICCIIEIOBAHME  IIOCJIEOBATEIBHOIO M NApaJUIEIbHOIO  COCIMHEHUMU
NPOBOJAHUKOB): ITUIAHUPOBATh HCCJIEJAOBaHHE, COOMpPATh YCTAHOBKY H
BBITMIOJHATh M3MEPEHUs, CIENys MPEeUI0KEHHOMY IUIaHy, (DUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBUCHMMOCTH B BHUAE TaOnuil U TpaduKoB,
JenaTh BBIBOJBI 110 PE3YIbTaTaM MCCIIEI0BAHUS;

NPOBOAUTh KOCBEHHBbIE H3MepeHus: (U3MYECKUX BeNUYMH (ylenabHas
TEINIOEMKOCTh ~ BEIIECTBA, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA): IUIAHMPOBATh H3MEPEHHUs, COOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys NPEIIOKECHHONM WHCTPYKLUU, U
BBIYHCJIATh 3HAYEHUE BEIINYUHBI;

co0JII0/1aTh MTpaBWJIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1ab0paTOpPHBIM
000opy10BaHUEM;

XapaKkTepu30BaTh MPUHLMIBI JEHCTBUS  U3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOMCTB € ONOPOM HAa HX ONHMCAHUS (B TOM YHCIE:
CHUCTEMa OTOIUIEHUS JIOMOB, TUIPOMETp, MapoBas TypOWHa, aMmIepMeTp,
BOJIBTMETP, CUETUMK DIEKTPUYECKOM DHEPIUH, IIIEKTPOOCBETUTEIBHBIE
npuOOpBl, HArpeBaTENbHbBIE HJIEKTPOIIPUOOPHI (IPUMEPHI), IJIEKTPUUECKHE
PEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUIATEb TIOCTOSTHHOI'O TOKA),
UCTOJb3Yysl 3HaHUS O CBOMCTBaX (U3NYECKUX SIBJICHUM M HEOOXOIAMMBIE
¢uznyeckue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA WM HU3MEPUTEIIBHBIC
npubopel MO CXeMaM M CXEMaTHYHBIM PUCYHKaM  (KUIKOCTHBIN
TEPMOMETP, TEPMOC, INCUXPOMETP, THTPOMETP, ABUTrATEIb BHYTPEHHETO
CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl 3JIEKTPUUYECKHUX
LEIEeH C MOCIEA0BATENBbHBIM U MapAJJIEIbHBIM COCIMHEHUEM DJIEMEHTOB,
paznuyasi yCJI0BHbIE 0003HAUYEHMSI JIEMEHTOB IEKTPUUECKUX LIETIEH;



OpPUBOAUTH  MpUMEpPhl  (HAXOAWTH HWHGPOPMALMIO O  IpHUMEpax)
MPAKTHYECKOTO HCIOIB30BaHUS (DU3MUECKUX 3HAHWH B TMOBCEIHEBHOU
KU3HU A7 oOecriedeHns 0e30MacHOCTH MpU OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHUS 30POBbS U COOIOACHUSA
HOPM DKOJIOTHYECKOT0 MOBEICHHUS B OKPYXKAIOIICH cpesie;

OCYIIECTBIATh TOWUCK WHPOpMamuu (UINIECKOTO COACPNKAHHUS B
HNHTepHeTe, Ha OCHOBE HMEIOIIMXCSA 3HAHUM U IYTEM CpPaBHEHUS
JOTIOJIHUTENIBHBIX ~ MCTOYHUKOB  BBLACNATH  HMH(OpMAmuio, KoTopas
SIBIISIETCS] IPOTHBOPEUYHUBOM MIIM MOKET OBITh HEIOCTOBEPHOI;
UCTIOJIh30BaTh NPU BBIMTOJHEHUU YUEOHBIX 33aJlaHUN HAYYHO-TIOMYJISPHYIO
nuTepatypy  (pu3mdUeckoro - coaepikaHWs, CIPABOYHBIE MaTepHAaIbI,
pecypchl cetn VIHTepHET, BIageTh MpUEMaMi KOHCTICKTHPOBAHUS TEKCTA,
npeobpa3zoBaHus HHPOPMAIIHH U3 OJHOW 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC INMHUCHMEHHBIE M KpaTKHWE YCTHBIC COOOIICHWUS,
0000mass wHpOpMaIMIO U3 HECKOJBKUX MCTOYHUKOB (DU3NUECKOTO
CONEpKaHusi, B TOM 4YHCIE MYyOJUYHO TIPEJCTABIATH PE3yIbTaThl
MPOCKTHOW WIJIM WCCIIEIOBATEILCKON NEATEIHHOCTH, MPH 3TOM T'PaMOTHO
UCTIOh30BaTh HM3yYCHHBIM MOHATHHHBIA ammapar Kypca (usukwy,
COIMPOBOK/IaTh BBHICTYIIEHHUE MPE3CHTALIUEH;

pU BBIMOJTHEHUH YYEOHBIX MPOEKTOB W HCCIEAOBAHUM (U3MUECKHUX
IPOIIECCOB paclpeeNsaTh OO0S3aHHOCTH B TPYyMNIE B COOTBETCTBUU C
MOCTABIICHHBIMU 3aJladyaMU, CJIEJIUTh 32 BBHIIIOJIHEHUEM IUIaHA JIEUCTBHUM U
KOPPEKTHpPOBAaTh €ro, aJIeKBaTHO OIIEHWBATh COOCTBEHHBINM BKJIAJ B
JESITEBHOCTD TPYIIIIbI, BRICTPAUBAaTh KOMMYHHKATUBHOE B3aHMO/IEHCTBHE,
MPOSIBIISASI TOTOBHOCTD pa3periaTb KOHQIUKTHI.

K xonIty oOyuenusi B 9 Kiaacce mpeMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

UCIIOJIB30BATh MOHATHS: CHCTEMa OTCu€ra, MaTepuaibHas TOYKa,
TPACKTOPHUS, OTHOCUTEIHLHOCTh MEXaHHMYECKOTO NBIKECHHS, Jedopmarius
(ympyrasi, TiacTUYecKas), TPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErPy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEo,
IIEHTP TSHKECTH TBEPAOTO Tella, PaBHOBECHE, MEXaHUYECKHUE KOJIeOaHUs U
BOJIHBI, 3BYK, MH(Pa3BYK U YIbTPA3BYK, AJICKTPOMArHUTHBIC BOJHBI,
IIKaaa 3JIEKTPOMATrHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JATbHO30PKOCTb,
CIEKTPBI UCITyCKaHUS M TOTJIONICHMS, aibda, 0eTa- U raMMma-u3IydcHus,
U30TOIBI, SIAEpPHAs YHEPTETHKA;

paznuyath sBiI€HUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHEWHOE
JNBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE JABUXKEHUE, CBOOOHOE
MaJIcHUe TeJl, PABHOMEPHOE JIBMXKEHUE MO OKPYXHOCTH, B3aUMOJICHCTBUE



TEJI, pEaKTUBHOE NBIDKEHUE, KOleOaTelbHOE IBM)KCHHE (3aTyXalolue u
BBIHYKJICHHbIE KOJIEOaHUs1), PE30HAHC, BOJHOBOE JIBHJKEHHE, OTPAKEHUE
3ByKa, MPSMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKECHHE W TPEIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, Pa3joKeHue 0enIoro cBeTa B
CHeKTp ¥ CIOXEHHE CIEKTPalbHBIX I[BETOB, MAHCIEPCHS CBETa,
€CTECTBEHHAs! PaTUOAKTHBHOCTh, BOSHUKHOBEHHE JHMHEHUYATOTO CIEKTpa
U3JTy4YCHHS) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3MUecKoe SBICHHUE;

pacmo3HaBaTh MPOSIBICHWE H3YyYEHHBIX (PHU3UYECKHX  SBICHUN B
OKpyXXaromeM Mupe (B TOM 4ucie (QU3NYECKHe SIBICHUS B TPUPOJE:
NPUJIMBBI ¥ OTJIMBBI, IBHKEHHUE TuIaHeT COTHEUHOW CHCTEMBI, peaKTHBHOE
JBW)KCHUE IKUBBIX OPTaHW3MOB, BOCIPHUSITHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJHBI, I[yHaMH, 0JXO, IIBETa Te,
ONTUYECKHUE SIBICHUS B MPHUPOJE, OMOIOTHMYECKOE IEHCTBUE BHIUMOTO,
yIbTPaQHOIETOBOTO W PEHTTEHOBCKOTO H3IIyYeHWH, EeCTECTBEHHBIN
paMOaKTUBHBIA (DOH, KOCMHYECKHE JIy4YH, PAAHMOAKTUBHOEC H3IIYUCHHE
NPUPOTHBIX MHUHEPAJIOB, JCHCTBHE pPATUOAKTHBHBIX W3IyYCHUH Ha
OpPraHMW3M YeNIOBEKa), MPH ATOM IEPEBOJNUTH MPAKTUYCCKYIO 3alady B
yueOHYI0, BBIIENATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (U3HMUECKUX
SIBJICHUI;

ONMKCHIBATh MU3yUYEHHBIE CBOMCTBA TeN M (U3UYECKUE SIBICHUS, UCTIONb3YS
dusznueckre BEeTUYMHBI (CpeqHsIE W MTHOBEHHass CKOpPOCTh Teja TMpHu
HEPAaBHOMEPHOM JIBIJKEHHUH, YCKOpPEHHWE, MepeMelleHue, MyTh, YrioBas
CKOpOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHUJIA TSHKECTH, YCKOPEHHE
CBOOOJHOTO TAJEHUs, BEC Tela, HUMIYJIbC TeNa, WMITYJIbC CHUJIBI,
MexaHu4deckass pa0oTa MU MOIIHOCTh, TMOTEHIMATIbHAS JHEPrusi Tea,
MOJIHATOTO HAJ[ MMOBEPXHOCTHIO 3€MJIM, TIOTCHIIMANIbHAS DHEPIHs CHKATOU
NPYXUHBI, KAHETUYECKAss OHHEPrus, TOJMHAS MEXaHWYEeCKas JHEPrufi,
HeproJ U 4acToTa KoneOaHuil, JIMHA BOJIHBIL, TPOMKOCTb 3BYKa U BBICOTa
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJIOMIICHHUS CPeibl), IPU ONMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3MUYECKUH CMBICT HCIOIB3YEMBIX BEIHYHH,
0003HaueHUsI W EAWHHIBI (U3MUYECKUX BEIWYHH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMH BEIMYUHAMH,
CTPOUTH IrpaMKH U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEINYHH;
XapaKkTepu30BaTh CBOMCTBAa Tel, (PU3MUECKHE SIBJICHUS U TPOLECCHI,
UCTIOJB3YsI 3aKOH COXpPaHEHMsS JHEPruu, 3aKOH BCEMUPHOIO TSATOTEHUS,
OPUHIUI CYNEPHO3ULIMHU CUJ, TPUHIMI OTHOCHUTENIbHOCTH [ anuies,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHUs HMMITYJIbCa, 3aKOHBI OTPAaXECHHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAaCCOBOTO YHUCEl



IpU SIIEPHBIX PEAKUHUAX, MPU ITOM JABATh CIOBECHYIO (OPMYIUPOBKY
3aKOHA M 3alUCBIBATh €r0 MATEMATUUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEl, B TOM YUCIE U B
KOHTEKCTE CUTyallud NPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JIOTMYECKUX
[IaroB ¢ OMOpod Ha 2—3 HM3YYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUH,
(U3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJayd  (omuparouMecs Ha CcucteMy U3  2—-3
YPaBHEHHMI ), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE (HU3HUECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMS 3aJadyd 3alMChIBaTh KpPaTKOE
yCIIOBUE, BBISABIATH HEJAOCTAIOIINE WM M30BITOYHBIE JaHHbIC, BHIOMPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE ISl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHMBATh PEAIMCTUYHOCTh IMOJYYEHHOTO 3HA4YeHHs (DU3UUECKOU
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXXHO pEIIUTh TpPH TOMOUIU
(¢u3MUeCKUX METO/OB, HCIIOJb3Yysl ONHUCAHHE HCCIEIOBaHUS, BBIIEIAThH
npoBepsieMOe  TPEIONIOKEHUE, OLEHUBATh MPAaBUIBHOCTh TOPSAKA
NPOBEJICHUS  HMCCIIEIOBAaHUs, JleJaTh  BBIBOJABI, HMHTEPIPETHPOBATH
pE3yNbTaThl HAOIOICHHUM U ONIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOAEHUI0 (PU3MYECKUX SIBICHUN WU
¢u3nuecknx CBOWCTB Tell (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUs] PHEPTUH, 3aBUCHUMOCTh IepuoAa KoJeOaHUW MPY>KUHHOTO
MasATHUKa OT MAcChl Irpy3a M KECTKOCTH NPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/BI MAJIBIX KOJICOAHMM, IPSIMOJIIMHEHHOE PAaCpOCTpaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CIEKTpP, U3YUYECHUE CBOWCTB M300paKCHHsS B
IUIOCKOM 3€pKajie M CBOWCTB HM300paKeHHs MpeaMeTa B coOHparomen
JWH3E, HAOIOJECHUE CIUIONMIHBIX M JIMHEWYaThIX CIEKTPOB H3IIYUYCHHS):
CaMOCTOATETLHO COOMpaTh YCTAaHOBKY M3 W30BITOYHOTO Habopa
o0OpylOBaHMUs, ONHCHIBAaTH XOJ  ONbITA W  €ro  pe3yJbTaThl,
(opMyIupPOBaTH BBIBOIBL;

HOPOBOJIUTH NMPU HEOOXOIUMOCTH CEPUI0 MPSAMBIX U3MEPEHUM, OIpenessis
cpeqHee 3HAaYeHHE U3MepseMoil BenuuuHbl ((OKYCHOE paccTOsHUE
coOuparomeii JTUH3bI), OOOCHOBBIBATH BBIOOp CHOCO0a W3MEPEHHUS
(u3MepuTenbpHOro nNpudopa);

IPOBOJIUTh HCCJIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAHUEM NPSIMBIX HW3MEPEHHH (3aBUCUMOCTh IYTH OT BPEMEHH
OpY PABHOYCKOPEHHOM JBHKEHMH O€3 HayalbHOW CKOPOCTH, MepUoaa
KOJIEOaHW MaTeMaTHYeCKOro MasTHHUKA OT JUIMHbI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUsl CBETa OT yrja NaJeHUs W yria NpeJoMIIEHHs OT yIja



MajieHus): IUIAHUPOBAaTh HCCICAOBAHHWE, CaMOCTOATEIHLHO COOHMpAaTh
YCTaHOBKY, (DUKCHPOBAaTh PE3yNbTaThl  IOJYYCHHOW  3aBHUCHUMOCTH
bu3nYecKUX BEIMYUH B BHUAEC TaOMUIl U rpadUKOB, JEIaTh BBIBOABI IO
pe3yabTaTaM UCCIIeI0BaHUs;

IPOBOAUTh KOCBEHHBIE W3MEPCHUS (PU3MYECKUX BEIUYUH (CpeaHss
CKOPOCTh M YyCKOpEHHE Tejla TpPU PaBHOYCKOPCHHOM JIBH)KCHHH,
YCKOPEHHE CBOOOJHOrO MaJeHus, KECTKOCTh MNPYXKUHBI, KO3 (DPHUIUEHT
TPEHHSI CKOJIBKCHHsI, MEXaHWuYeckas padoTa W MOIIHOCTh, YacTOTa H
nepuoy; KoysieOaHWK MaTeMaTHYeCKOro W MPYKWHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMpAIONICH JIMH3BL, PAAUOAKTHBHBIA  (OH):
TUTAHUPOBATh HM3MEPCHHS, COOMpATh SKCICPUMEHTAIBLHYIO YCTAaHOBKY H
BBITIOJTHATE U3MEPEHUS, CIICIYys MPEIIOKCHHON WHCTPYKIIUH, BBIYUCIATH
3HAYCHWE BEJIMYUHBI M aHATM3UPOBATH MOJYUYCHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPEITHOCTH U3MEPEHUI;

co0JIr01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

pa3auYaTh OCHOBHBIC TPU3HAKKW W3YYEHHBIX (DHU3UYCCKUX MOJIEICH:
MaTepHalibHas TOYKa, a0COJIOTHO TBEPIOE TEJIO, TOYCYHBIH HCTOYHHK
CBETa, JIy4, TOHKas JMH3a, IUJIAaHETapHas MOJeJb aTroMa, HYKJIOHHAas
MOJIeJTb AaTOMHOTO S]1pa;

XapaKTepu30BaTh MPUHLHUINBI  JACHCTBUS  W3YYEHHBIX MOPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA HMX OmucaHusi (B TOM YHCIE:
CIUJOMETP, NATYUKU TOJOKEHUS, PACCTOSHUA W YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepuckorn, (oroanmapar, ONTHYECKHE CBETOBOIBI,
CIEKTPOCKOM, JO03UMETp, KaMmepa BuibCoHa), HCHOIB3ys 3HAHUS O
CBOMCTBaX (PUBMYECKUX SBICHHHM MW  HeoOXoguMmble (usznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHYHbIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHYECKUX IMPOIIECCOB
IpU PEHICHUH YYeOHO-TPAKTUYECKUX 3a/1ad, ONTUYECKUE CXEMBI IS
MIOCTPOCHHS N300paKEHUH B TIIOCKOM 3€pKajie M COOUpPAIONIEH JIMH3E;
OPUBOIUTHL  TpUMEPHl  (HaXoauTh  WHGOOpPMAIMI0O O  MPUMEpax)
IPAKTUYECKOTO HCIOJIb30BAaHUS (PU3NYECKUX 3HAHWK B IOBCEIHEBHOU
KU3HU JJ1s1 oOecrieueHns 0€30MacHOCTH MPH OO0paIlieHnu ¢ MpuoopaMu U
TEXHHYECKUMHU yCTPONCTBAMHU, COXPAHEHUS 3J0POBBbS W COOJIIOICHHUS
HOPM DKOJIOTHYECKOTO TTOBEICHHS B OKPYIKAIOIIEH CpeJIe;

OCYIICCTBIISITh TOUCK HHpOpManuu (U3HYECKOTO COJACpKAHHUS B
WNuTepHeTe, caMOCTOSITENNBHO (hOPMYTUPYS MOUCKOBBIN 3alpoc, HaXOIUTh



MyTH OINpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIUXCS 3HAHUM U TOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHINOJHEHUH YyYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO
AUTEpaTypy (PU3NYECKOTO COAEp)KaHUs, CHPaBOYHbIE MaTepHallbl,
pecypcel cetu MHTepHeT, BlageTs npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HH(GOPMAIMU U3 OJHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHBIE MHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(bOpPMAIMK U3 HECKOJBKUX HCTOYHMKOB (PU3NYECKOTO COJIEp)KaHUs,
nyOJIMYHO MPEACTaBIATh PE3yIbTaThl MPOSKTHOMN MIIM UCCIEI0BATEIbCKON
NEeSATENbHOCTH, TMPU O3TOM TPaMOTHO  HCIOJIb30BaThb  U3YYEHHBIH
NOHSATUMHBIA anmapaT H3y4aeMmMoro paszjena (U3MKd U CONPOBOXKIATH
BBICTYIIJIEHUE TMpEe3eHTalMe ¢ y4€TOM OCOOEHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 «A» KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoasbubie | IlpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. ®u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro M1Upa

1.1 dusuka - HayKa 0 IIPUPOIE 2 BubmroTexa HOK
' K PHpoA https://m.edso0.ru/7f416194
1.2 Ddusmyeckre BETHUHHBI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 1
CTECTBEHHOHAYYHBIH METO,T IIO3HAHMSI hitos://m.edsoo.ru/ 7416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUN BellleCTBA

2.1 CTtpoeHue BellecTBa 1 bubmorexa LOK
' P - https://m.edsoo.ru/7f416194
99 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BelllecTBa https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIISCTBA 2 Bubmorexa OK
https://m.edso00.ru/7f416194
Utoro mo pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CXAHITICCROC AABIDKCRHC https://m.edso00.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

bubmuoreka [JOK

3.2 )41 4
HEPIU, MAcea, IIOTHOCTS https://m.edsoo.ru/7f416194
bubmmoreka [{OK
3.3 Cuna. B 14
. BIARL i https://m.edso0.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPAbIMU 3 bubnuoreka [JOK
' TeJIaMH, KUJIKOCTSIMH U Ta3aMH https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2 5
JlanrieHue KuAKOCTH https://m.eds00.ru/7f416194
bu6moreka [IOK
4.3 A 6
TMOC(EpHOE AaBlIeHNE https://m.edsoo.ru/7f416194
44 JleficTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 5 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 bubmorexa HOK
https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPT sl 4 bubmorexa HOK
https://m.eds00.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




7 «b» KJIACC

Kosau4vecTBO yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoasbubie | IlpakTuyeckue
n/n NPorpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazjnen 1. ®usuka u e€ poJib B MO3HAHMH OKPY:KAKOIIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3MKa - fayka o npuapose https://m.edso00.ru/7f416194
1.2 du3nyeckue BEITUYUHEI 2 1 bubmiorexa HOK
https://m.edso00.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I MO3HAHUS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BetliecTsa https://m.edso00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6 K
2.3 ArperaTHble COCTOSIHHS BEIICCTBA 2 nomorexa O
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMIHACCROE ABHACHHC https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, MIOTHOCTh 4 1 bu6mmoreka [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 Crna. Bt can https://m.edso0.ru/7£416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMIKOCTEH 1 ra3oB
41 [asnenue. [lepenaya gaBneHust TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTSIMH 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 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHU3MBI 5 1 bubmorexa HOK
https://m.edso0.ru/7f416194
5.3 MexaHudeckas SHEPT sl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro no pazneny 12
PesepBHOE Bpems 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 69 12



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

8 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m Konrpoasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsbl
Pasnen 1. TensioBble siBIeHUsI
bubmmoreka [{OK
11 i 7
(Tpoetiie i CBOHCTBA BEMecTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
SILTOBHE HpOLeceht https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHU S
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE Tesa 5 1 bubnuoreka [IOK
' U X B3aUMOJIeHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 2 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHIA https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 C) 4
HCKTPOMATHITTHAY MR https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 24
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 69 4 14.5



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

9 «A», «b» KJIACCBI

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne n/m Konrpoasbubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIIHCaHUs https://m.edsoo.ru/7f41a4a6
1.2 Bzaumoneiicteue ten 20 1 3 bubmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COXpAHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
2.1 MexaHn4ecKre KojaeOaHus 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIHCCRAC BOIHBL. IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znea 3. Dy1eKTpOMAarHuTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEKTPOMAarHuTHOE MOJIE U 6 9 bubnunoreka [JOK
' JJIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6



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

Pasnen 4. CBeToBbIE SABJEHUA

4.1 3aKOHBI pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.2
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 «A» KIIACC
KosmnuecTBo yacos
Jara
Nen/m | Tema ypoka Konrpoabusie | IpakTuueckue
Bceero U3yYEeHUsS
padoTsbI padoThI

1 ®u3nka — Hayka o npupoje. SABneHus 1 03.09
pupoabl. Du3ndeckue sBICHUS '
MexaHnueckue, TEeMI0BbIe, JEKTPUUECKHE

2 ’ > 2EKIP ’ 1 04.09
MarHUTHBIE, CBETOBBIC, 3BYKOBHIC SIBIICHUS

3 du3nyecKkue BETMUYNHBI U HX U3MEPEHHE 1 10.09
Ypok-uccnenoanue "N3mepenne

4 TEMITepaTyphl TP MIOMOIITH KUIKOCTHOTO 1 1 11.09
TEpPMOMETpA U TaTUUKA TeMIepaTypsl"”
Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKU

5 H3y4daroT npupoay. EcrecTBeHHOHAYUYHBIN 1 17.09
Meto no3Hanus. Onucanue Gu3nIecKnx '
SIBJIEHUH C IIOMOIILIO MOJZEIEH
Ypoxk-uccnenoanue "[IpoBepka runoTesbl:
JAIbHOCTH MOJETA MIapUKa, MYHIEHHOTO

6 ’ 1 1 18.09
TOPU30HTAIILHO, TeM 00JIblIIe, 4UeM O0JIbIlIe
BBICOTA ITycKa"
Crpoenue BemectBa. OMBITHI,

7 JI0Ka3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1 24.09
BEIIECTBA
JIBMyKeHre yacTull BEllecTBa 1 25.09
VYpok-uccnenopanue «ONbITHI IO 1 1 01.10




HaOJIIOJICHUIO TEIUIOBOTO PaCUIMPEHUS

ra3oB»

10 ArperaTHble COCTOSIHMSI BEILIECTBA 02.10
B3anmocBs3b MEXy CBOMCTBAMU BEILIECTB B

11 Pa3HBIX arperaTHhIX COCTOSHUSAX H UX 08.10
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

12 Mexannueckoe aBrxeHue. PaBHomepHoe u 09.10
HEPaBHOMEPHOE JIBHKCHHE

13 Cxopoctb. EquHuUIBI CKOpOCTH 15.10

14 Pacuer nmytu u BpeMeHU JABUKEHUS 16.10
HNuepuus. 3akon nHepiuu. Bzanmoaencteue

15 TeJ KaK MPUYNHA U3MEHEHUSI CKOPOCTH 22.10
JBUKCHUS TEJ

16 IImoTHOCTE BemiecTBa. Pacyetr Maccel u 93.10
o0BeMa TejIa 1o €ro MIOTHOCTH '

17 Ha6opaTopHa;.1. paborta «OnpenencHue 05.11
IJIOTHOCTH TBEPAOTO TeJay

18 Pemrenue faﬂaq o teme "Il1oTHOCTE 06.11
BEIECTBA

19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS 1211
ten. Cuna ynpyroctu. 3akoH ['yka '
JlaboparopHas pabota «/3yueHnue

20 3aBHCHUMOCTH pacTsbKeHus (aedopmariim) 13.11
MIPYKUHBI OT MPUIOKEHHOHN CHITBD)

21 SABnenue tarorenus. Cuna TsHDKECTH 19.11

22 CBs13p MEXly CUIION TSKECTH U Macco 20.11




tena. Bec Tena. Pemtenue 3amad mo TeMe
"Cuna Tsoxectu"”

Cuna TspKeCcTH Ha IpYTUX IUIaHeTax.

23 26.11
du3nyecKue XapaKTePUCTHKH TUTAHET

24 Wzmepenue cun. [luaamomerp 27.11

25 Bec Tena. HeBecomocTth 03.12

26 CrnosxeHue IByX CHJI, HalPaBJICHHBIX 110 04.12
OJIHOM ITpsIMOM. PaBHOZEMCTBYIOIIAS CUII '
Pemenue 3agau no reme

27 " . " 10.12

PaBHOelicTBYIOIIAS CHIT

08 TpeHue CKOJIbKEHUS U TPEHUE ITOKOSI. 11.12
TpeHue B IPUPOJIE ¥ TEXHUKE '
JlaGopaTtopHnas pabora «3y4yeHue
3aBUCHUMOCTH CHJIbI TPEHHS CKOJILKEHUSI OT

29 17.12
CHJIBI IaBJICHUS U XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEM»

Pemenue 3a1ay Ha onpeneneHue

30 g onp 18.12
PaBHOACHUCTBYIOIICH CHJIIBI
Pemenue 3agau no remam: «Bec Tenay,

31 «I"paduyeckoe n300paskeHUE CHIDY, 24.12
«Cunbly, «PaBHOIGHCTBYIOIIAS CHIDY
KonTtponsHas pabota no temam:

39 «MexaHnueckoe JBIKeHue», «Macca, 95 12
IJIOTHOCTBY, «Bec Tenay, «'padudeckoe '
n3o0paxenue cumy, «CHIbD
Jasnenune. CriocoObl yMEHBIIICHUS U

33 M 14.01

YBCINYCHHUA NAaBJICHUA




JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS ra3a

34 R 15.01
oT 00bEMa, TEMITEPaTypbl
Ilepenaua naBiieHus TBEPABIMH TEIaAMU,

35 P P 21.01
JKHIKOCTSIMHU ¥ razamMu. 3akoH Ilackans

aBJICHUE B )KUJIKOCTH U T'a3e, BBI3BAHHOE

36 A . 22.01
JIEHCTBUEM CHIIBI TSDKECTH
Pemenue 3a1au o teme «JlaBnenue B

37 A 28.01
JKMAKOCTH U rasze. 3akoH ITackasy

38 CooOmaromuecst COCyIbI 29.01

39 IManpaBnuueckuii mpece 04.02
Manowmetpsl. IlopnrHeBOM KUIKOCTHBIN

40 e 05.02
Hacoc
Atmocdepa 3emun. [IpuanHsn

a1 CYIIECTBOBAHUS BO3AYIIHOH 000JIOYKH 11.02
3emutn. 3aBUCUMOCTh aTMOC(HEpPHOTO '
JABJICHHUS OT BBICOTHI HAJI YPOBHEM MOPS

42 Bec Bo3myxa. ATMocdepHOe 1aBiIeHHE 12.02
Hsmepenne atmochepHoro aasiaeHus. OnbIT

43 P Gep 18.02
Toppuuenau
3aBHCUMOCTE aTMOC(HEPHOTO JIaBJIEHUS OT

44 Gep 19.02
BBICOTHI HaJl YPOBHEM MOPSI
Bapomerp-anepona. ArmochepHoe

45 POMETP-atieh Gep 25.02
JABJICHUE Ha PA3JIMYHBIX BHICOTAX
Pemenne 3agau mo teme "ArmocdepHoe

46 : dep 26.02
JIaBIICHHE

eliCTBUE KUJIKOCTH M ra3a Ha
47 A 04.03

NOTpY>KCHHOC B HUX TCJIO. ApXI/IMe,[[OBa




culia

Jlaboparopuas pabota «Onpenenenue

48 BBITAJIKUBAIOIICH CHJIBI, ICHCTBYIOIIEH Ha 05.03
TEJI0, TIOTPYKEHHOE B JKHJIKOCTbH)
JlaboparopHas paboTa 1Mo Teme

49 «HMccnenoBanne 3aBUCUMOCTH Beca Tella B 11.03
BOJIE OT 00bEMA MOTPYKEHHOU B )KHUIKOCTh '
YacTH TEJIay

50 IInaBanue ten 12.03
JlaboparopHnas padota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJKH H 18.03
omnpeaesneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agau no temaM: «IInaBanme

52 cynoB. Bo3ayxomnaBanuey, «JlaBienne 19.03
TBEPJIBIX TEIN, )KUJIKOCTEH U Ta30B»

53 Mexanuveckast pabora 25.03

54 MoutHocTs. EquHAIEI MOIIIHOCTH 26.03

55 Ypok-uccienoBanue "Pacuyét MOIIHOCTH, 08.04
pa3BUBaEMOM MPHU MOIBEME 110 JIeCTHUIIE" '
IIpocteie Mexanu3Mebl. Peruar. PaBHOBecue

56 P 09.04
CHWJI Ha pblyare
KonTtponbHas padoTa o teme «JlaBieHue

57 TBEP/IbIX TEJ, )KUJIKOCTEH U Ta30By / 15.04
Bceepoccuiickas npoBepouHas paboTa
PesepBHriit ypok. Paborta ¢ TekcTamu 1o

58 TeMe «/laBneHue TBEPABIX TeN, )KUAKOCTEHN U 16.04

ra3o» / Bcepoccuiickas npoBepouHas




pabota

Peruaru B TexHuKe, OBITY ¥ IPUPO/IE.

59 JlaboparopHas padota «lccrnenoanwe 1 0.5 22.04
YCIIOBUI PABHOBECHS PhIYaray
Pemenue 3aga4q mo reMe «YcCiIoBUs

60 1 23.04
pPaBHOBECHS pbIUara
Koaddumuent nonesnoro aecTeus

61 Mexanu3ma. Jlaboparopras padora 1 0.5 29.04
«M3mepenue KII/ HaKIOHHOM MIOCKOCTH»
Pemenne 3amay mo reme "PaborTa,

62 Ao 1 30.04
MoIHoCTh, KIT/]
Mexannueckas sHeprust. Knnetudueckas u

63 P 1 06.05
MTOTCHIIMATBHAS SHEPTUS

64 3aK0H COXpaHEHUsI MEXaHUYECKON dHEPTUHU 1 07.05
YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE

65 U3MEHEHUS KHHETUUYECKOU 1 1 1 13.05
MOTEHIINATLHOW SHEPTUH TIPU CKaThIBAaHUH
TeJla 0 HAKJIOHHOM INIOCKOCTH"
Kourponsnas pabora 1o teme «Padborta u

66 P P 1 14.05
MOIITHOCTh. DHEPTHSI»
PesepBusblil ypok. Pabora ¢ Tekctamu 1o

67 PBHBIH YP ‘ 1 20.05
TeMe "MexaHnuecKoe IBUKEHUE
PesepBHrblii ypok. PaboTa ¢ TekcTaMu 110

68 PBHBIT YP : 1 21.05
TeMe "MexaHnYecKoe ABHKEHNE

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




7 «b» KJIACC

KoaudecTBo 4acoB

Jara
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero U3yYEeHUsS
padoTsbI padoThI

1 ®u3nka — Hayka o npupoje. SABineHus 1 02.09
pupoabl. Du3ndeckre sBICHUS '
MexaHnudeckue, TEII0BBIC, IEKTPUIESCKUE

2 ’ > IEKIP ’ 1 04.09
MarHUTHBIE, CBETOBBIC, 3BYKOBHIC SIBJICHUS

3 du3nyecKkue BETMUYNHBI U HX U3MEPEHHE 1 09.09
Ypok-uccnenoanue "N3mepenne

4 TEMIEPATYPhI MPU TOMOIIN KHUAKOCTHOTO 1 1 11.09
TEpPMOMETpA U TaTUUKA TeMIepaTypsl"”
Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKU

5 H3y4daroT npupoay. EcrecTBeHHOHAYUYHBIN 1 16.09
MeTo1 no3HaHus. Onucanue GU3nIecKux '
SIBJIEHUH C TIOMOIILIO MOJZEIEH
Ypok-uccnenoBanue "[IpoBepka runoTesbl:
JAIbHOCTH MOJIETA MIapUKa, MyIIEHHOTO

6 PHia, Hytt 1 1 18.09
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA ITycKa"
Crpoenue BemiectBa. OMbITHI,

7 JIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHHE 1 23.09
BEIECTBA

8 JIBMyKeHre yacTull BEllecTBa 1 25.09
Ypok-uccnenoanue «OnbITHI MO

9 P 1 1 30.09

Ha6J'IIO,[LeHI/IIO TCIIJIOBOI'O paCINPCHUA




ra3oB»

10 ArperaTHble COCTOSIHMSI BEILIECTBA 02.10
B3anmocBs3b MEXy CBOMCTBAMU BEILIECTB B

11 Pa3HBIX arperaTHhIX COCTOSHUSAX H UX 07.10
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM.
OC00OEHHOCTH arperaTHhIX COCTOSTHUN BO/IBI

12 Mexannueckoe aBrxeHue. PaBHoMmepHoe u 09.10
HEPaBHOMEPHOE JIBHMKCHHE

13 Cxopoctb. EquHuIer ckopocTu 14.10

14 Pacuer nmytu u BpeMeHU JABUKEHUS 16.10
HNuepuus. 3akon nHepiuu. Bzanmoaencteue

15 TeJ KaK IpUYMHA U3MEHEHHS] CKOPOCTHU 21.10
JBUKCHUS TEJ

16 IImoTHOCTE BemiecTBa. Pacuer Macchel 1 93.10
o0BeMa TeJjIa 1o €ro MIOTHOCTH '

17 Ha6opaTopHa5.1. paborta «OnpeneneHue 06.11
IJIOTHOCTH TBEPAOTO TeJay

18 Pemenue faﬂaq o teme "Il1oTHOCTE 11.11
BEIECTBA

19 Cuna xak XxapakTepHCTHKa B3aUMOICHCTBUS 13.11
ten. Cuia ynpyroctu. 3akoH I'yka '
JlaboparopHas pabota «/3yuenue

20 3aBHCHUMOCTH pacTsbkeHus (aedopmanun) 18.11
MPYXUHBI OT MPUJIOKEHHOHN CHITBD)

21 SABnenue tarorenus. Cuma TsHDKECTH 20.11

99 CBsi3b M@Ky CUJION TSKECTH U MacCOn 95 11

tena. Bec Tena. Pemenue 3amgad mo teMe




"Cuna Tsoxectu"”

Cuna TsKecTH Ha IpYyTUX IUIaHeTax.

23 27.11
du3nyecKue XapaKTePUCTHKH TUTAHET

24 W3mepenue cuit. Jlunamomerp 02.12

25 Bec tena. HeBecomoctn 04.12

26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 09.12
OJIHOY IIpsIMOM. PaBHOZEMCTBYIOIIAS CUII '
Pemenne 3aga4u no teme

27 " N " 11.12

PaBHOelicTBYIOIIAS CHIT

08 TpeHue CKOJIBKEHUSI U TPEHUE TTOKOSI. 16.12
Tpenue B npupoae U TEXHUKE '
JlabopaTtopHnas pabota «3ydyeHue
3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT

29 P 18.12
CHWJIBI IABJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»

Pemrenue 3amay Ha onpenencHue

30 g onp 23.12
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3amag mo Temam: «Bec Temay,

31 «I"paduyeckoe n300pasKeHUE CHIDY, 25.12
«Cunbl», «PaBHOICHCTBYIOIIAS CHID)

KonTtponbHas padoTa o TemMam:

39 «MexaHn4yecKkoe IBIKEeHUe», «Macca, 30.12
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe '
n3o0paxenue cumy, «CHIbD
JaBnenue. CriocoObl yMEHBIIICHUS U

33 M 13.01
YBEJIUMYCHUS 1aBIICHUS

34 JlaBaeHwue raza. 3aBHCUMOCTD JIaBJICHHS T'a3a 15.01




oT 00bEMa, TeMIepaTyphI

IIepenauda naBineHus TBEPABIMU TEIAMH,

35 20.01

KUJKOCTAMHU U razaMu. 3akoH [lackais
ABJICHHEC B KUJKOCTH U Ta3e, BEI3BAHHOE

36 A . 22.01
JCVUCTBUEM CHIIBI TSKECTH
Pemenwue 3a1a4 o Teme «JlaBienue B

37 A 27.01
YKUJKOCTH U Ta3ze. 3akoH [lackamns»

38 CooOmiaromuecst CoCyIbI 29.01

39 IManpaBnmueckuii mpece 03.02
Manometpsl. IlopurHeBO#H KUIKOCTHBIN

40 prl- Hop 05.02
Hacoc
Atmocdepa 3emiu. [Tpuunnsl

41 CYIIECTBOBaHUS BO3AYIIHON 000JI0UKH 10.02
3emut. 3aBUCUMOCTh aTMOC(HEpPHOTO '
JABJICHUS OT BBICOTHI HaJl YDOBHEM MOPS

42 Bec Bo3myxa. ATMocdepHOe 1aBiieHHE 12.02
N3mepenue armocepHoro aasienus. OnbIT

43 P dep 17.02
Toppuuennu
3aBUCHUMOCTh aTMOC(HEPHOT0 JaBICHUS OT

44 dep 19.02
BBICOTHI HaJl YPOBHEM MODSI
Bbapomertp-anepoun. AtmochepHoe

45 POMETPaHeD dep 24,02
JIABJICHHUE HA PA3JIMYHBIX BBICOTAX
Permrenue 3agaq mo reme "AtMmocdepHoe

46 : dep 26.02
JIaBJICHUE
JleiicTBHE KUAKOCTH U Ta3a Ha

47 MOTPYKEHHOE B HUX TEJO0. ApXHMMENOBa 03.03

culia




Jlaboparopuas pabota «Onpenenenue

48 BBITAJIKUBAIOIICH CHJIIBI, ICHCTBYIOIIEH Ha 05.03
TEJI0, TIOTPYKEHHOE B JKHJIKOCTbH)
JlaboparopHas paboTa 1mo Teme

49 «HMccnenoBanne 3aBUCUMOCTH Beca Tejla B 10.03
BOJIE OT 00BbEMA MOTPY)KCHHOU B )KHUIKOCTh '
YacTH TEJIay

50 IInaBanue ten 12.03
Jlaboparopnas pabota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U 17.03
omnpeaesneHue e€ rpy3onoabEMHOCTH "
Pemenne 3agad no reMam: «IlmaBanme

52 cynoB. Bo3ayxoriaBanuey, «JlaBieHne 19.03
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»

53 Mexanuveckast pabora 24.03

54 MomtaocTs. EquHAIEI MOIIHOCTH 26.03

55 Ypok-uccinenoBanue "Pacuyét MOIIHOCTH, 07.04
pa3BUBaEMOM MpH MOIBEME 110 JIeCTHUIIE" '
IIpocTteie Mexanu3Mebl. Peruar. PaBHOBecue

56 P 09.04
CHWJI Ha pblyare
KonTtponbHas padoTa o teme «JlaBieHue

57 TBEPJIBIX TEJ, )KUIKOCTEH U Ta30B» / 14.04
Bcepoccuiickas mpoBepodHas padoTa
PesepBHriit ypok. Pabota ¢ TekcTamu 1o
TeMe «JlaBaeHue TBEPABIX TeIl, )KUIKOCTEH 1

58 P : 16.04

ra3oB» / Bcepoccuiickas npoBepouHas
pabota




Preruaru B TexHuke, OBITY ¥ IPUPO/IE.

59 JlaboparopHnas padota «MccnenoBanme 1 0.5 21.04
YCIIOBHI paBHOBECHS pbIyara
Pemrenue 3aga4q mo reMe «YcCiIoBuUs

60 1 23.04
PaBHOBECHS pbIyara»
Koaddumuent nonesnoro aecTeus

61 Mexanu3Mma. Jlaboparopras padora 1 0.5 28.04
«M3mepenue KII/ HaKIOHHOM MIOCKOCTH»
Pemenne 3amag mo teme "Pabora,

62 " 1 30.04
MoIHoCTh, KITJ]
Mexannueckas sHeprust. Kunetnueckas u

63 P 1 05.05
MOTEHITUATbHAS YHEPTUSI

64 3aKOH COXpaHEHHs] MEXaHMYECKON SHEPIUH 1 07.05
YPOK-3KCIIEpUMEHT IO TEME
"DKCEepUMEHTAIBHOE OTIPEICIICHUE

65 W3MEHEHUS] KHHETHYECKON U 1 1 12.05
MOTEHITMAILHOW SHEPTUH TIPU CKaThIBAaHUH
TeJla 0 HAKJIOHHOM INIOCKOCTH"
Kourponsnas padora 1o teme «Pabora u

66 P P 1 14.05
MOIITHOCTh. DHEPTHSI»
PesepBusblil ypok. Pabora ¢ Tekctamu 1o

67 PBHBIH YP ‘ 1 19.05
TeMe "MexaHnuecKoe ABMKEHUE
Pesepsueblil ypok. Pabora ¢ Tekctamu 1o

68 PBHBIH YP ‘ 1 21.05
TeMe "MexaHnuecKoe OBIKEHUE
PesepBHrblii ypok. PaboTa ¢ TekcTaMu 110

69 PBHBIH YP ‘ 1 26.05
TeMe "MexaHnuecKoe OBIKEHUE

OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 69 12




8 KJIACC

KoaunuyecTBo 4acoB

Nen/m | Tema ypoka B Kontpoabnbie | Ipakruyeckue | [lara nsydeHus
cero padoThl padoTsbI

OCHOBHBIE TIOJIOKECHUST MOJIEKYIISIPHO-

1 KWHETHYECKOW TEOPHH U MX OTIBITHBIE 1 02.09
MTOATBEPIKICHUS

2 Macca u pa3Mep aTOMOB M MOJIEKYJI 1 03.09

3 Monenu TBEPAOTO, KUAKOTO U 1 09.09
ra3000pa3HOro COCTOSIHUH BEIIECTBA '
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO H

4 ra3o00pa3Horo cocho;IHnﬁ BEIIECTBA HA 1 10.09
OCHOBE TOJIOKEHHUIH MOJICKYJISIPHO-
KUHETHYECKOW TEOPHH

5 Kpucrannmaeckue u amopdHbie Tena 1 16.09

5 CMaumnBaHue M KaMWUISIPHOCTb. 1 17.09
[ToBepXHOCTHOE HATSDKEHUE

7 TennoBoe pacIMpeHne U CKATUE 1 23.09

3 Temnepatypa. CBs3b TEMIepaTyphl CO 1 94.09
CKOPOCTBIO TETUIOBOTO JIBUYKEHUS YACTHI]

9 Buytpennss sueprusi. CriocoObl U3BMEHEHUS 1 30.09

BHYTPEHHEHN 3HEprun




10 Buasl Tennonepenauu 01.10
VYpoxk-konpepenuus "[Ipakruyeckoe

11 HCIIOJIb30BAaHNE TEIIOBBIX CBOMCTB BEIECTB 07.10
1 MaTepUasoB B LIETAX dHeprocOepexeHus"
KomnuectBo TemioTsl. Y aenbpHas

12 08.10
TEIIOEMKOCTE

13 VYpaBHEHHE TEIUIOBOTO OasiaHca. 14.10
TennooOMeH U TETIOBOE PAaBHOBECHE '
JlabopaTtopHnas pabota "HccnenoBanue

14 SBJICHUS TEINI00OMEHA MPU CMEIIMBAHUN 15.10
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer xommdecTBa TEILIOTHI,

15 HEO0O0XOUMOTO JJII HarpeBaHus Teja 1 21.10
BBIJIESIEMOTO UM TIPH OXJIAXKICHUH

16 JlaGopaTtopHnas padora "Onpenenenue 99 10
yAEIbHOM TEIJIOEMKOCTH BellecTBa" '
OHeprus TOILIUBA. Y IenbHas TEIUIOTa

17 P 05.11
CropaHus
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX TeJ. Y IeTbHas TEeIIoTa 11.11
IUIABJIEHUS

19 JlaboparopHnas padota "Onpenenenue 12.11
yIeJIbHOU TEIJIOTHI IUIaBJICHUS Jibaa" '
ITapooOpa3oBaHue U KOHIECHCAIIHS.

20 poovp 18.11
Hcnapenue
Kuneunwne. YaeapHas TemiaoTa

21 19.11

Hap006paSOBaHI/I$I 1 KOHACHCAaIun.




3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT
aTMOC(EepHOTO TaBICHHUS

Brnaxnocth Bo3ayxa. Jlaboparopras pabota

22 "OnpeneneHne OTHOCUTEIBHON BIAKHOCTH 25.11
BO3IyXa"
Pemrenue 3agau Ha onpeeneHne BIaXKHOCTH

23 P 26.11
BO3JlyXa
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTAaTENEH.

24 [TapoBas TypOuHa. /[BUraTess BHyTpEeHHETO 02.12
CTOpaHus
KII/ TermoBoro nuratens. TenmoBeie

25 A o 03.12
JIBUTATEITU | 3alllUTa OKPYXKAIOMIEH CpeIbl

26 3aK0H COXpaHCHHS W MTPEBPALICHUS SHEPTUN 09.12
B TEILIOBBIX MPOLECCAX '
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

27 "TenoBele sBieHus. VI3MeHeHnue 10.12
arperaTHbIX COCTOSIHMI BemecTa'
KontponbHas padota no teme "TeruioBbie

28 siBJIeHUS. VI3MeHeHne arperaTHbIX 16.12
COCTOSIHMHU BeriecTna"
DnexTpuzanus Tein. J[Ba poga

29 P P 17.12
ANEKTPUYECKHUX 3aPsI0B

30 VYpok-uccnenopanue "IneKkTpusamus Tel 93.12
WHIYKIIUEW U TIPU COMPUKOCHOBEHUH" '
BsaumoneiicTBue 3apsKeHHBIX Tell. 3aKOH

31 24.12
Kynona

32 Onexrpuueckoe nojue. HampsskeHHOCTh 30.12




aNeKTpudecKoro noJs. [IpuHnun
CYNEPHO3UIMHU NEKTPUUECKUX TOJIEN

Hocurenn QJICKTPUYCCKHUX 3apsAa0B.

33 . 13.01
DneMeHTapHbIi 3apsa. CTpoeHue aroma
[TpOBOTHUKY U TUAIICKTPUKU. 3aKOH

34 14.01
COXPAHEHUS IEKTPUICCKOTO 3apsijia
Pemenue 3a1a4 Ha MpUMEHEHUE CBOCTB

35 P 20.01
ANMEKTPUICCKHIX 3aPI0B
DNEKTPUUYECKUHN TOK, YCIOBHUS €TI0

36 cymiecTBoBaHUs. VICTOYHHKN 21.01
MEKTPUIECKOTO TOKA

37 JleficTBUSI DEKTPUIECKOTO TOKA 27.01
Ypok-uccnenoanue "Jlelicteue

38 ANEKTPUYECKOTO T0JIsI Ha IPOBOTHUKHU U 1 28.01
JIUBIEKTPUKA"
DIJIEKTPUYECKUI TOK B METaJIIax

39 ’ 03.02
KUAKOCTAX M razax

40 DeKTpruYecKas 1enb U €€ COCTaBHbIC YaCTH 04.02
Cuna Toka. JlabopaTopHas pabora

41 " " 0.5 10.02

W3mepenue u peryimpoBaHue CUJIbI TOKa

DnexTpuueckoe HanpspkeHue. BoabTmerp.

42 JlaGopaTtopHas padota "M3mepeHue u 0.5 11.02
peryaupoBaHue HanpsHKeHus "
ComnpoTuBieHHe MPOBOAHHUKA. Y IETbHOE

43 P P 17.02
COTIPOTHBIICHUE BEIIECTBA
JlaboparopHas paboTa "3aBHCUMOCTh

a4 PATOPHA 1 18.02

QJICKTPUYICCKOTO COITPOTUBJICHUA




MIPOBOJIHUKA OT €r0 JUTUHBI, IJIOIIA H
MIONIEPEYHOI0 CEYEeHUs U MaTepuana”

45

3aBHCHMOCTB CHJIBI TOKA OT HAIPSIKCHHUS.
3axon Oma Juis yyacTka Lenu

24.02

46

JlaboparopHas padota "Hccrienoanue
3aBHCHUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3
PE3UCTOP, OT COMPOTHUBIICHHSI PE3UCTOPA H
HarpspDKEHUs Ha pe3uctope”

25.02

47

IlocnegoBarenpHOE U napajjiCJbHOC
COCAMHCHUA IMMPOBOAHHUKOB

03.03

48

Jlaboparopnas pabota "IIpoBepka npasuiia
CJIOKEHHUS HANPSDKEHUN MTPU
MOCJIEIOBATEIbHOM COEIMHEHUU JIBYX
pe3uctopon"

04.03

49

JlaGopaTtopHnas pabdota "[IpoBepka mpaBuia
JUI CUJIBbI TOKA MPH MapajieIbHOM
COCJIMHEHUH PE3UCTOPOB"

10.03

50

Pemenne 3a1a4 Ha IPUMCHCHNEC 3aKOHA Owma
JJIA Pa3iIn4YHOI'O0 COCAMHCHUA IIPOBOJHHUKOB

11.08

51

PaboTa 1 MOIITHOCTH AJIEKTPUYECKOTO TOKA.
3akoH Jlxoynsa-Jlenna

17.03

52

JlaboparopHas padota "Onpenenenue
paboThI ¥ MOIITHOCTH JIEKTPHUECKOTO TOKA"

18.03

53

DJEeKTpUUECKHUE LIETH U OTPeOuTeNn
aJIeKTpUUYecKOoi 3Hepruu B ObiTy. KopoTkoe
3aMbIKaHHe

24.03

54

IloctosiHHEIE MAarHuThl, UuX B3aHMMOJCHCTBHUE

25.03




55

VYpok-uccnenosanue "M3yuenue nosuen
HOCTOSHHBIX MAarHUTOB"

07.04

56

MaruautHoe 1oj1e. MarHuTHOE T0JIe 3eMITH U
€ro 3Ha4YeHue g )KU3HU Ha 3eMIie

08.04

57

[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
"DnekTpuueckue 3apsabl. 3apsDKeHHBIE Tea
H uX B3aumoaercTsus. I10cTOSHHBIN
ANEKTPUIECKUH TOK"

14.04

58

KonTponsHas pabora o teme
"DnexTpudueckue 3apsaabl. 3apsyKEHHBIE Tena
" UX B3auMoeiicTBrs. [1locTOSHHBIN
anektpudeckuii Tok" / Beepoccuiickas
MpoBepoyHasi paboTa

15.04

59

PeseprubIit ypok. PaboTta ¢ Tekctamu mo
teMe "T1oCTOSIHHBIN AMEKTPUIECKUi TOK" /
Bcepoccuiickas mpoBepodHas padoTa

21.04

60

OnbiT OpcTena. MaruutHoe nose
ANEKTPUIECKOTO TOKa MarHuTHOE IoJjie
KaTYIIKA ¢ TOKOM

22.04

61

[IpuMeHeHue MeKTPOMarHuTOB B TEXHHKE.
Jlaboparopnas pabota "M3ydeHue aericTBus
MarHUTHOTO TOJIsl Ha MPOBOJHUK C TOKOM"

0.5

28.04

62

DeKTpoIBUTATENb TOCTOSIHHOTO TOKA.
Hcnonbs3oBaHue 3eKTpoiBUTaTENCH B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHcnopte. JlaboparopHas padora
"KoHCcTpyupoBaHue 1 U3ydeHue paboTsl
IEKTPOABUTATENS"

29.04




OnsiTel ®apases. 3aKOH MEKTPOMarHUTHOM

63 1 05.05
naaykuuu. [Ipasuio Jlenna
DnekrporeHeparop. CrocoObl MoTydeHUs
64 ANMEKTPUICCKON SHEPTUU. DICKTPOCTAHIIHN 1 06.05
Ha BO300OHOBJISIEMBIX HCTOYHHUKAX SHEPTHH
65 ?onrOTOBKa K KOHTPOJIbHON padoTe 1o T'eMe 1 12.05
DNEeKTPUYECKUE U MAaTHUTHBIE SIBJICHUS
66 'I'<0HTpOJ'II>Ha$[ pabora 1o Teme ) 1 13.05
DNEeKTPUYECKUE U MAaTHUTHBIE SIBJICHUS
67 Peaep‘?HLIﬁ ypok. Pabora S TEKCTaMH 110 1 19.05
teme "TernnoBbie sIBICHUS
68 Peaep‘?HLIﬁ ypok. Pabora S TEKCTaMH 110 1 20.05
teme "TernnoBbie sIBICHUS
69 Pe3ep‘1‘3HLH71 ypok. Pabora S TEKCTaMH TI0 1 26.05
teme "TernoBble sBICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69 14.5




9 «A», «b» KJIACCBI

KoaudecTBo 4acoB

Jrj;_)n Tema ypoka Beero Kontpoabusbie | Ipakruueckue | [ara usyuenus
padoTsbI padoThI

1 Mexannueckoe nBrxeHne. MarepraibHas 1 02.09
TOYKA

9 Cucrema orcyera. OTHOCUTEIBHOCTh 1 03.09
MEXaHHYECKOTO JABMKCHUS

3 PaBHOMepHOE NIPSIMOIMHEWHOE IBHYKEHUE 1 04.09

4 HepaBHOMepHOE NPSIMOJIMHEHHOE ABUKEHUE. 1 09.09
CpenHsist ¥ MTHOBEHHAsI CKOPOCTh

5 [IpsimonrHEeNHOE PaBHOYCKOPEHHOE 1 10.09
JIBH)KEHUE. Y CKOpEHUE
CKOpOCTh MPAMOJMHENHOTO

6 PaBHOYCKOPEHHOTO JBKEeHHS. ['paduk 1 11.09
CKOPOCTH
JlaGopaTtopHnas pabdota "OnpeneneHue

7 YCKOPEHHMS TeJIa MPU PAaBHOYCKOPEHHOM 1 1 16.09
NBIDKEHUH 110 HAKJIOHHOU IIocKocTH"

8 CBobOoauoe nmagenne ten. OneITel [Nanunes 1 17.09
PaBHOMEpHOE ABMKEHHE IO OKPYKHOCTH.

9 [Tepuon u yacTora oOparmenus. JIunelHas u 1 18.09
yII0Basi CKOPOCTH

10 LleHTpOoCcTpeMUTENBHOE YCKOPEHHE 1 23.09

11 IlepseIii 3akoH HproToHa. BekTop cuiibl 1 24.09

12 Bropoii 3akon HeroToHa. 1 25.09




PaBHOfelicTBYIOIIAs cHIla

13 Tperwnii 3akon Herorona. Cyneprno3uius cui 30.09
Pemenue 3a1a4 Ha MPUMEHEHHUE 3aKOHOB

14 A P 01.10
Herorona

15 Cuna ynpyrocrtu. 3akoH ['yka 02.10

16 Pemenue 3a1a4 o Teme «Curia ynpyroctm 07.10
Jlaboparopnas pabota «Onpenenenue

17 PATOPHATD P 08.10
KECTKOCTH TIPYKHHBD)

18 Cuna TpeHus 09.10

19 Pemenne 3agau mo reme «Cuiia TpeHUS» 14.10

20 JlabopaTtopHnas pabota "Onpenenenue 15.10
K03 dumeHTa TpEeHUs CKOJIbKEeHus" '
Pemrenne 3agau no reme "3akonbl HeroToHA.

21 8 ' 16.10
Cuna ynpyroctu. Cunia TpeHus
Cuna TsbKeCcTH M 3aKOH BCEMHPHOTO

22 P 21.10
TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaICHUS
Ypok-koupepenius "JIBHKeHUE TET BOKPYT

23 rpaBuTaninoHHOTO 1eHTpa (ComHeyHas 22.10
cuctema). ['amakTuxu"
Pemenue 3agau no reme "Cuina TSHKECTH U

24 8 : 23.10
3aKOH BCEMHUPHOTO TATOTEHUS
[TepBas kocMHuUecKasi CKOPOCTb.

25 P P 05.11
HesecomocTs u neperpysku
PaBHOBecHe MaTepuaTbHOW TOYKH.

26 AbcomotHOo TBEpAOE Teno. PaBHOBecue 06.11

TBEPOTO TeJIA C 3aKPETUIEHHOMN OCBIO




BpaieHuss. MoMeHT cuibl. LIeHTp TspkecTn

PaBHOBecue MaTepuasbHON TOUKHU.
AOcomoTHO TBEpHOE Teno. PaBHoBecHe

27 . . 11.11
TBEPJIOTO TeJIA C 3aKPETUIEHHOM OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TspkecTn

5 Pemrenue 3agau mo reme "MOMEHT CHITBL.

8 " 12.11

LenTp TsKECTH
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME

29 "MexaHn4ecKoe JIBIKCHUE. 13.11
B3aumonericteue Ten"
KonTponbHas paborta o teme

30 "MeXxaHU4ecKoe ABUKEHUE. 18.11
B3aumonericteue Ten"
Nmnynec tena. UMnynbe cuibl. 3aK0oH

31 COXpaHEHHUs UMITYJIbCca. YTIPYroe u 19.11
HEYIPYroe B3auMOACHCTBUE

32 Pemenue 3agau no reme "3aKkoH COXpaHEHUS 20.11
uMIysea" '

33 Ypok-koHpepeHnius "PeakTHBHOE NBI)KCHHE 2511
B IIPUPO/JIC U TEXHUKE" '

34 Mexanuveckast paboTa U MOIITHOCTh 26.11

35 PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U 97 11
CHJIBI TPEHMS '
JlaboparopHas pabota «Onpenenenue

abO0ThI CUJIBI TPEHUS TIPH PABHOMEPHOM
36 P PEHILL TIPH P P 02.12

JABHXKCHHU TCJIa 110 FOpH30HT8.J'IBHOI>i
IIOBCPXHOCTU»




CBs3b sHepruu u padboTsl. [loTeHnnanbHas

37 03.12
SHEprus
Kunernueckas sneprus. Teopema o

38 » oHep P 04.12
KHHETUYCCKOW SHEPTUU

39 3aK0H COXpaHEHHS SHEPTHU B MEXaHUKE 09.12

40 JlabopaTtopHas paborta «3ydyenne 3akoHa 10.12
COXpaHEHMsI SHEPTUI» '
KonebaTtenbHO€ MBUKEHUE U €TI0

41 11.12
XapaKTePUCTHKHU

42 3aryxaromue kojaedanus. BoIHyX/1eHHbIE 16.12
koJsiebanus1. Pesonanc '

43 MareMaTtuueckuii ¥ Ipy>KHHHBIA MasiTHUKA 17.12
Ypok-uccienoBanne «3aBUCUMOCTD MEPUOIA

44 KoJIeOaHUH OT KECTKOCTHU MPYKUHBI U MACChI 18.12
rpy3a»
[IpeBpaleHue 3Heprun Mpyu MEXaHUYECKUX

45 23.12
KOJICOaHUAX
JlabopaTtopHas pabora «OnpenenecHue

46 4aCTOTHI U NIEPHOJIa KOJICOAHHUI MPY>KMHHOTO 24.12
MasTHUKa»
JlaGopaTtopHas pabota «IIpoBepka

47 HE3aBHCHMOCTH Mepro/ia KouedaHuii rpysa, 25.12
MOJBEIIEHHOTO K HUTH, OT Macchl Tpy3a»
Mexanuueckue BoaHbl. CBOICTBa

48 MexaHu4ecKux BoJH. [IpogonbHbie 30.12
MOTIEPEYHbIE BOJIHBI

49 VYpoxk-koHpepeHuus "MexaHUUECKHE BOTHbBI 13.01




B TBEpIOM Teie. CelicMudeckue BOJTHBI"

50 3ByK. PacnipocTpanenue u oTpaxkeHUE 3ByKa 14.01

51 Ypok-uccienosanue "Habmonenne 15.01
3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI" '

59 I'pomMKOCTB 3ByKa M BBICOTA TOHA. 20.01
AKYCTUUECKHI pE30HaHC '

53 VYpoxk-koHpepenius "YabTpa3sByK U 2101
nH(}pa3ByK B IPUPOJIE U TEXHUKE" '
[ToaroToBka K KOHTPOJBLHOU paboTe MO TEME

54 "3akoHbI coOXpaHeHUs1. MeXxaHn4eCcKne 22.01
KoJieOaHusI ¥ BOJTHBI"
KonTtponpHas padoTa o Teme "3akoHbI

55 coxpaHeHUs. MexaHn4ecKue KoJaeOanus u 27.01
BOJIHBI"
DIEeKTPOMAarHuTHOE IOJIE.

56 P 28.01
DNeKTPOMarHUTHBIE BOJHBI

57 CBO¥CTBA DJIEKTPOMArHUTHBIX BOJTH 29.01
Ypok-koudepennus "llkana

58 AJIEKTPOMArHUTHBIX BoJIH. Mcnonbp3oBanue 03.02
AJIEKTPOMArHUTHBIX BOJIH JJI COTOBOM '
cBsa3u"
VYpoxk-uccnenopanue "M3yueHue CBONCTB

59 AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO 04.02
MoOMIBHOTO TenedoHa"
Pemenue 3a1ay Ha onpe/ieieHne YacTOThl U

60 PEA® 05.02
JUIMHBI 3JIEKTPOMarHUTHOM BOJTHBI

61 DneKTpOMarHuTHasl MPUpPOJAA CBETA. 10.02




CxkopocTtb cBeta. BonHoBbIE CBOICTBA CBETa

62

Hcrounuku ceera. [IpsmonuneitHoe
pacrmpocTtpanenue cBera. 3atmenus CoJHia
n JIyHb1

11.02

63

3aKoH oTpaXkeHUs cBeTa. 3epkaia. Pemenue
3a71a4 Ha MPUMEHEHUE 3aKOHA OTPAXKECHUS
cBeTa

12.02

64

[TpenomireHre cBeTa. 3aKOH MPEIOMIICHUS
cBeTa

17.02

65

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.
Hcnonp30BaHueE MMOJTHOTO BHYTPEHHETO
OTpaKEHHsI B ONITHYECKUX CBETOBOIAX

18.02

66

JlabopaTtopHnas pabota "MccnenoBanue
3aBUCHUMOCTH YTIJIa IPEJTOMIICHUSI CBETOBOTIO
Jiyda OT yIJia maJieHus Ha TpaHuIle "BO3yX-

nn

CTCKJIO

19.02

67

VYpoxk-koHpepennus "Mcnonp3oBaHue
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

24.02

68

JIuaspl. OnTryeckast cuijia JIUH3EI

25.02

69

[TocTpoenue n300paxkeHU B TMH3AX

26.02

70

JlaboparopHas padota "Onpenenenue
(OKYCHOTO PAcCTOSIHUS ¥ OIITUYCCKOM CHJIBI
coOuparorie JUH3bI"

03.03

71

Ypok-koHpepenmus "OnTudyeckre TUH30BbIC
npubops"

04.03

72

I'ma3 kak onTU4YecKas cCUCTeMa. 3peHHe

05.03




Ypok-koupepenmus "Jledexrsl 3penus. Kak

73 " 10.03
COXPaHUTH 3pEHUE
Paznoxenne 6enoro cBeta B cieKTp. OIBITHI

74 Herotona. CnoxeHue crieKTpajbHbIX [[BETOB. 11.03
Jucnepcus ceera
JlabopaTtopnast pabota "OMBITHI 1O

a3JI0KEHUIO OEJIOTO CBETa B CIEKTP U

75 P P 12.03
BOCITPHUSITHIO [IBETA MTPEIMETOB IPU MX
Ha0JII0/ICHUH Yepe3 1[BETOBbIE GUILTPHI"
Ypok-npaktukyMm "BosiHOBEIE CBOKICTBA

76 CBeTa: AUCIIepCHsl, UHTEPPEPEHIUS U 17.03
mudpaxius’”
OnbiTel Pe3epdopaa v nmanerapHast MOJI€Ib

77 pdop p ) 18.03
aToma

78 [Tocrynater bopa. Monens aroma bopa 19.03
Hcnyckanue 1 MorjoneHne cBeTa aTOMOM.

79 Y OO 24,03
KBantsl. JIuHeituaTbie CIEKTPhI
Ypok-nipaktukym "HabiroieHre CieKTpoB

80 PORHIPARTHION 8 P 25.03
HCIyCKaHUS

81 PagmoakTuBHOCTE U €€ BUIIBI 26.03
Crpoenue aToMHOrO siipa. Hyknonnas

82 P Apd. TV 07.04
MOJEIb

83 PannoaktuBHbIC npeBparnieHus. M30Toms 08.04
Pemenue 3amay no teme: "PagnoakTuBHbIE

84 o 8 09.04
TIpeBpaIleHUs

85 [lepuon nomypacnazna 14.04

86 VYpoxk-koHpepenuus "PagroakTuBHbIC 15.04




W3JIy4eHHS B IPUPOJIE, MEAUIIMHE, TEXHUKE"

87

SnepHblie peakuu. 3aKOHbI COXPaHEHUS
3apsI0BOIO U MAaCCOBOI'O YHCEN

16.04

88

DHeprusi CBS31 aTOMHBIX sifiep. CBsI3b MacChl
Y SHEPTUH

21.04

89

Pemenue 3amgau mo teme "Anepueie
peakuun"

22.04

90

Peakmuu cuHTE3a U ACTICHUS sIIEp.
Ucrounuku sueprun CosHia 1 3BE3]1

23.04

91

VYpoxk-koudepennus "AnepHas sHEpPreTUKA.
JlefcTBHS paIlMOaKTUBHBIX U3Ty4YE€HUN Ha
JKVBBIE€ OpPTraHu3MbI"

28.04

92

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"DNeKTpOMarHUTHOE TOJIE.
DJIEKTpOMAarHuTHbIEC BOJIHBI. KBaHTOBBIE
SIBJICHHS"

29.04

93

KounTponbnas pabota o teme
"DeKTpOMarHUTHOE TOJIE.
DneKTpOMarHuTHbIE BOJHBL. KBaHTOBBIE
siBieHUS"

30.04

94

[ToBTOpeHue, 06006meHne. JlTabopaTopHbIe
paboTsl 1o Kypcy "Bzaumoneiictsue ten"

05.05

95

[ToBTOpeHue, o6obmenue. Pemenue
pacueTHBIX U KAYECTBEHHBIX 3a/1a4 110 TeMe
"TennoBble mpoueccol”

06.05

96

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaYECTBEHHBIX 3a/]1a4 110 TeMe

07.05




"KII/] TeruioBbIX ABUTATENICH"

[ToBTOpenue, o6o0menue. Pemenne
97 PACUCTHBIX U KAUCCTBCHHBIX 3a1a4 110 TCME
"KIIJ anexkrpoycTtaHOBOK"

12.05

08 [ToBTOpenue, 0606menue. JlabopaTtopHbie

paboTsl o Kypcy "CBeToBbIe siBIIeHUS"

13.05

[ToBTOpenue, 0606menue. Pabora c
99 TEKCTaMH IO TeMe "3aKOHbI COXpaHEHUS B
MexaHuke"

14.05

100 [ToBTOpenue, o606menue. Pabora ¢

tekctamu 110 teMe "KoseOauus u BOTHBI"

19.05

[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 1o TeMaM "CBeToBEIE SIBJICHUS",
"KBanToBas u sinepHas pusmka"

20.05

[ToBTOpenue, o6o6menue. Pabora ¢
102 TEKCTaMH 10 TeMe "3aKOHBI COXpaHEHUS B
MexaHuke"

21.05

[ToBTOpenue, o606menue. Padora ¢

103 n n
TexcraMu 1o TeMe "KojieOaHus v BOJIHBI

26.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

103

27




IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

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

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiinydaTtb ABJICHUSA IO OINHMCAHHUIO HMX XAapaKTCPHBIX CBOWICTB W Ha

OCHOBCE OIIBITOB, JIECMOHCTPUPYIOIUX JaHHOC (1)I/I3I/II-IGCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUI B
OKpY)KaIoIlleM MHUpe, B TOM uuciie (U3NYECKue SIBICHUS B MPUPOJIE,
MIPH 3TOM IE€PEBOJAUTH MPAKTUYECKYIO 3a7auyy B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (DU3UIECKUX SIBJICHUI

1.4

ONHCHIBaTh M3YYECHHBIE CBONCTBA Tel U (PU3MUECKUEe SIBJICHMUS,
UCIONIb3YyS  (DM3MYECKHE BEIWYHMHBI, MNPU OMUCAHUHM MPABUIBHO
TPakTOBaTh (PU3UYECKUH CMBICI HCIOJb3YyEMbIX BEJIUYUH, UX
0003HaYeHHS U eUHUIBI PU3NUECKUX BEIIMYUH, HAXOUTH (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMU
BEJIMYMHAMHU, CTPOUTH  TIpaUKHd  HM3YyYCHHBIX  3aBUCHMOCTEH

(1)I/ISI/II‘I€CKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOMCTBA TCII, (I)I/I?»I/IIICCKI/IG SABJICHUA W IIPOLCCCHI,
HCIIOJIB3Yyd H3YUCHHBIC 3aKOHBI, IIpU 3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alIMucCblBaTb €ro Mar€éMaTu4dcCKoOC

BBIPAXXCHHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOICTBA Tell, B TOM
4yhcllie M B KOHTEKCTE€ CHUTyallUd IPaKTHUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABIATh IPUYUHHO-CICICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHne M3 1 — 2 jormyeckux wmaroB ¢ omopoi Ha 1 — 2
U3yUYCHHBIX CBONCTBA (PU3NYECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIb3Yys 3daKOHBI U




(hopmMyIibl, CBs3BIBaONINE (DU3HUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCIIOBUSL 3a7auyd  3alUCBhIBATh KPATKOE yCJIOBHUE, TMOJCTaBIATH
¢u3nveckrue BeTUYMHBI B (POPMYIIBI M IPOBOIUTH PACUEThl, HAXOIUTh
CIIPaBOYHBIC JAHHBIC, HCO6XOI[I/IMBI€ AJId pCHICHUA 3a4a4, OCHUBATH

PEATUCTUYHOCTD MOJTYYCHHOUN (PU3UYECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PELIUTh IPHU IMOMOLIU
(i)mnqecxnx METOJOB, B OIIMCAaHHUU HCCIICAOBAHUSA  BbIACIATH
IpOBEpsieMOE  MpEArNookeHue  (TUMmoTesy),  pasiauuyaTth U
HUHTCPIPECTUPOBATH HOJ'Iy‘IGHHBIfI PE3yiIbTaT, HAXOOUTH OIIMOKH B

XO0J€ OIlbITa, A€JaTh BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OTBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUU WIH
(¢u3uYecKux ~ CBOMCTB  Telm:  (OPMyJHMpOBaThH  IIPOBEpsEMbIC
MPEANOJIOKEHUSI, COOMpaTh  YCTAaHOBKY W3  NPEIJI0KEHHOTO

000py/I0BaHus, 3alUCBIBATh X0/ OMNbITa U (POPMYIUPOBATH BBIBOIbI

1.10

BBITIOJIHATh NpPSIMbIE U3MEPEHHsI C MCIOJIb30BAaHUEM aHaJOrOBBIX U
M (pOBBIX NMPUOOPOB, 3aMUCHIBATh MOKA3aHHUA NPUOOPOB C YyYETOM

3a/TaHHOM a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIAEAOBAaHWUE 3aBUCHMOCTH  OJHOW  (DU3MYECKOM
BEJIMYMHBI OT JPYyrodl C WCIOJIb30BAHUEM TIPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHMPOBAHMM Y4E€OHOTO HCCIIEIOBAaHMS, COOUpaTh
YCTaHOBKY U BBITIOJIHATh U3MEPEHHMSI, CIIeNys MPEUI0KCHHOMY TUIaHY,
(bUKCUpOBaTh PE3YJIbTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJC MPEIOKCHHBIX TAOJIHI] U TpaUKOB, 1eIaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0OBAHUA

1.12

IMPOBOANTL KOCBCHHBIC HU3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJIMYHH, CJICAYA
npez[nox(eHHoﬁ HUHCTPYKIUH: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIUYUCIIATH 3HAYCHHC HCKOMOM

BCJINYHHBI

1.13

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

1a00paTOpPHBIM 000PYIOBaHUEM

1.14

YKa3bIBaTb IIPUHIUIIBI JEHCTBUSA HpI/I60pOB N TCXHHUYCCKUX
YCTpOﬁCTB, XapaKTeprUu30BaTh IMPUHIMUIILI JeNCTBUSA N3Yy4YCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C INOMOIIIbKO HX OIIMCaHu:,
HCIIOJIb3YA 3HaHUA 0 CBOMCTBaX (I)I/I3I/I‘-IGCKI/IX SIBJICHUI n

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




1.15

NPUBOAUTH TpUMEpPHl (HaXOAWTh HMHPOPMALMIO O MPUMEPax)
MPAKTUYECKOTO UCIOJIb30BAHUS (PU3UYECKUX 3HAHUI B MMOBCETHEBHOM
XKU3HH Ui oOecriedyeHuss O€30TacHOCTH Tpu  OOpameHuu ¢
npuOopaMy U TEXHUYECKUMH YCTPONCTBAMU, COXPAHEHHUS 3J0POBbS U

coOII0ICHNS HOPM 9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaloLlEel cpefie

1.16

OCYILIECTBJISATH OTOOpP MCTOYHHUKOB MH(pOpManuu B ceTu VHTepHeT B
COOTBETCTBUU C 3a/laHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOUIUXCS 3HAHUM M IyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHUKOB
BBIICNATh MHGPOPMAIUIO, KOTOpasi SIBISIETCS HPOTUBOPEUMBOM WM

MOXET OBITh HEJIOCTOBEPHOM

1.17

HCIIOJIb30BATh pu BBITTOJTHCHU U y4eOHBIX 3a/1aHUI
HayYyHOTIOMYJSIPHYIO  JIUTEpaTypy  (PU3UYECKOrOo  COJEpXKaHMs,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetn VHTepHeT, BianeTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, peoOpazoBanus HHopMauu

W3 OJTHOM 3HAaKOBOW CHCTEMBI B IPYTI'yIO

1.18

cO31aBaThb coOCTBEHHDBIE KpaTKUC€ NMHUCbMECHHBIC U YCTHBIC COO6I_HGHI/I$I
Ha OCHOBe 2 — 3 WUCTOYHMKOB WHPOpMaMK (PU3NIECKOTO
COJIep’KaHHUs, B TOM 4YHCIe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbraTax MpPOEKTOB WM Y4YeOHBIX HCCIEIOBAaHUM, MpU 3TOM
rpaMOTHO HCHOJIb30BAaTh M3YYEHHbIM MOHSATUWHBIA amnmapar Kypca

(bu3HKH, COTPOBOK/IATh BRICTYIJICHUE MPE3eHTallUei

1.19

IIpHU BBIIOJIHCHUH y‘Ie6HI>IX IIPOCKTOB " I/ICCJ'Ie,Z[OBaHI/Iﬁ pacipeaciiThb
0053aHHOCTH B rpymnie€ B COOTBETCTBHUH C IIOCTABJIICHHBIMU 3aJJadaMu,
CJIICAUTh 3a BBIIIOJHCHUEM IlJIaHa ,I[CI\/'ICTBI/II\/'I, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBIH BKJIaa B JCATCIBHOCTb TI'PYIINbI, BbICTPAHNBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTbIBAs MHCHUC

OKpYKaromux

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTarTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHust

1.1

HCIIOJIb30BAaTh NOHATHA

1.2

pas3iiniaTth ABJICHUS IO ONHMCAHWUIO HX XAPaKTCPHBIX CBOMCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC @HSHHGCKOG SABJICHHUC

1.3

pacro3HaBaTh NPOSIBICHUE M3YyYCHHBIX (DU3MUYECKUX SBICHUNA B
OKpYXKAloIlleM MHpe, B TOM 4ucie (U3NYECKUe SBICHHS B MPHPOJE,
IpU ITOM IE€PEBOJUTH MPAKTUYECKYIO 337auy B YUeOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

ONHCBHIBATh HW3YyYEHHBIE CBOWCTBA TelI W (PU3MYECKHE SIBICHUS,
UCTIONB3YSl (U3MYECKHUE BEIWYMHBI, TPU OINUCAHUU MPABUIHHO
TPakTOBaTb  (PU3WYECKUII  CMBICA  HMCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHMSI U €UHUIIBI (PU3UUYECKUX BEIMYMH, HAXOIUTh (POPMYIIHI,
CBA3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh TIpapUKd  HU3YYEHHBIX  3aBHCHUMOCTEH

(bUBUYECKUX BEIIMYNH

1.5

XapaKTEPU30BaTh CBOMCTBA Tel, (PU3WUYECKUE SBICHHUS U TPOIECCHI,
HCMOJIb3ysl HW3YYECHHBIE 3aKOHbBI, MPU H3TOM JIaBaTh CJIOBECHYIO
(bopMyTUPOBKY 3aKOHa W 3alHCHIBATh €r0 MaTEeMaTUYECKOe

BBIpaXKEHUE

1.6

O0OBICHATH (PU3NUYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTYyalluid MPaKTUKO-OPHUEHTHUPOBAHHOTO  XapaKTepa:
BBISIBJISITH IPUIMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTHYECKHMX INaroB ¢ momMompbio 1 — 2 W3y4eHHBIX CBOWMCTBA

(1)I/ISI/ILICCKI/IX SIBJ'ICHI/II\/'I, (bPISI/I‘IeCKI/IX 3dKOHA HUJIKM 3dKOHOMCPHOCTHU

1.7

peuarb pvaéTHBIe 3aJa4u B 2-3 ,I[CI\/'ICTBI/IH, HCIIOJIb3Yys 3daKOHBI U
(bOpMy.]'IBI, CBA3BIBAIOIIHNC (bI/ISI/I‘IeCKI/Ie BCJIIMYHHBI: HA OCHOBC aHaJIn3a
YCIOBHA 3aa4M 3allMChIBATh KPATKOC YCJIIOBHUE, BhIABJIATH HEAOCTATOK
JaHHBIX [JIA PCHICHHA 3aJavu, BBI6I/IpaTB 3aKOHbI H (I)OpMyJ'IH,
HCO6XOI[I/IMI>I€ s e€ peuICHUA, IIPOBOAUTH paC‘léTLI U CpaBHHBATb
INOJIYYCHHOC 3HAYCHUC (1)I/I3I/I‘ICCKOI71 BCINYNHBI C HN3BCCTHBIMU

JaHHBIMH

1.8

paciio3HaBaThb l'IpO6JICMbI, KOTOPBIC MOJKHO pPCIOUTHL IIpU ITOMOIIH
(I)I/BI/ILIGCKI/IX MCTOJOB, UCIIOJIB3YS OTIMCAHUC UCCIICIOBAaHNsA, BBIACIIATH
IMPOBEPACMOC NPCANOJIOKECHUC, OLCHUBATH HNPABUIIBHOCTL TOPSAAKa

IMPOBEACHU UCCIICAOBaHNA, ACJIaTh BBIBOAbI

1.9

IOPOBOJUTH OIBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUH WIIH
¢u3nyeckux  CBOMCTB  Tel:  (QOpPMYyIHpOBaTh  MPOBEpsiEMbIe

IpCAIOJIOKCHUS, COGI/IpaTB YCTAHOBKY ns3 MMPEIJIOKCHHOT'O




000pyI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBINIOJIHATh IPSAMBIE M3MEPEHUs C MCIOJIb30BAHUEM AHAIOTOBBIX
npuOOPOB U JATYMKOB (PU3MUYECKUX BEJINYHMH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH ¢ yU€TOM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH

1.11

NPOBOJUTH  HMCCIEOBAHWE  3aBUCUMOCTH  OJHOH  (U3NYECKOM
BEJIMYUHBl OT JPYrOM C MCHOJIB30BAHUEM IIPSIMBIX W3MEPEHUN:
IUIAHUPOBaTh HCCIIEJOBAHNUE, COOMpaThb YCTAHOBKY U BBIIOJIHATH
U3MepeHus, Cleays  MNpeajJoKeHHOMY  IUIaHy, (UKCUPOBATH
pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH B BUJE TaOMUIl U TrpauKoB,

ACJIaTb BBIBOABLI ITO PE3yJIbTaTaM HCCICOO0OBaHMA

1.12

MPOBOJUTH  KOCBEHHbIE  M3MEpeHHs  (U3NYECKHX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienys TPENJOKEHHOM HWHCTPYKIMH, M BBIYUCIATH 3HAYEHUE

BCIINYNHBI

1.13

coOnroAaTh TMpaBWia TEXHUKM Oe30omacHocTH mpu  paboTe cC

71a00pPaTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh NPUHLUIBI JEHCTBUS HM3YyYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOM Ha WX ONHUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBax (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(bu3uvYecKre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHUYCCKUE YCTPOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pBI II0 CXeMaM M CXEMATUYHBIM PpHUCYHKaM, COCTAaBJIATH CXEMBEI
OJICKTPHUYCCKUX ueneﬁ C IIOCICOAOBATCIBHBIM M IIapalJICJIbHBIM
COCAMHCHUEM 3JICMCHTOB, pasin4dad YCJIOBHEIC 0003HaYEHUST

QJICMCHTOB 3JICKTPHYCCKUX Heneum

1.16

OPUBOIUTH TMpPUMEPHl  (HAXOOUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO HUCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHON
KU3HU Juia  oOecrieyeHus O€30MacHOCTH Mpu  OOpalleHuu ¢
npubopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO,Z[€HI/I$I HOPM 5KOJIOTUYECKOTO IMTOBEACHUS B OKPY)KaIOH_[eﬁ cpeae

1.17

OCYIICCTBJIATDH IMOUCK I/IH(I)OpMaLII/II/I q)HSH‘leCKOl"O COJCpKaHHUA B CCTU
I/IHTepHeT, Ha OCHOBE€ HMEIOIIMNXCS 3HAHUHA H HYTGM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HMCTOYHHKOB BBIICIIATH I/IH(I)OpMaI_[I/IIO, KOTOpasa

ABJIACTCA HpOTHBOpeqHBOﬁ WJIA MOXET OBbITh HCI(OCTOBepHOﬁ

1.18

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-IC6HBIX 3aJJaHui HAay4YHO-




MOMYJSIPHYIO JIUTEPaTypy (PU3UUECKOro coaepiKaHus, CIPABOYHBIC
Marepuanbl, pecypcbl ceth VHTEpHET; BiaAeTh OPUEMAMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeobpa3zoBaHus WHGOPMAIIUU U3 OJHOU

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M KPATKHAE YCTHBIE COOOLICHNUS,
0000mas MHPOPMAIMIO W3 HECKOJIbKUX HCTOYHHKOB (PHU3UICCKOTO
COJIEp)KaHUsA, B TOM 4YHCIIE MYOJWYHO HPEJICTaBISITh PE3YIbTAThI
IPOEKTHOM WM HCCIEN0BATENIbCKOM JIEATENbHOCTH, IPU ITOM
rPAMOTHO HCIIOJb30BAaTh WM3YyYEHHBIM NOHATUHHBIMN amnmapar Kypca

(u3KMKHN, COPOBOK/IaTh BBICTYIJIEHUE MPE3EHTaLlUe

1.20

MPU BBITIOJIHEHUHM YUE€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3HMUECKUX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMU 3aJa4aMH, CJIEAUTh 3a BBINOJHEHUEM ILJIaHA
JEUCTBUA W KOPPEKTUPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JICATEIBHOCTh TPYMIBI, BBICTPAaUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MPOSIBIASI ~ TOTOBHOCTH

paspeniath KOH()IUKTHI

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs

1.1

HCII0JIb30BAaTh U3YYCHHBIC ITOHATUSA

1.2

pas3iindaTtb ABJCHHA I1I0 OIMHMCAHUIO HMX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX TAHHOC (1)I/ISI/I‘IGCKOG SIBJICHHC

1.3

paciio3dHaBaTb IMPOABJIICHUC HN3YYCHHBIX (I)I/ISI/I‘IGCKI/IX SIBJICHUN B
OKpyxxaromeM MHUpE, B TOM YUCIIC Q)HBHHGCKI/IG SABJICHUA B IIPHUPOIC,
IIpu 3TOM MEPCBOAUTH MPAKTUYCCKYHO 3a1a4y B y‘le6HYIO, BBIACIIATH

CYIIIECTBEHHBIE CBOICTBA (MIPU3HAKHK) (PU3NUECKUX SIBICHUI

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBA Te€l H (1)I/I3I/I‘ICCKI/IC SABJICHHA,
HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCJIIMYNHBI, IIpU OIMCAHUHU TIPABUJIIBHO
TPAKTOBATH (pI/IBI/ILIeCKI/Iﬁ CMBICJI HCIOJIb3yEMbIX BCJIIMYHH,
0003HAYCHHS U CIANHUIIbI (I)I/ISI/I‘-ICCKI/IX BCIIMYHNH, HAXOJWUThb (bOpMyJ'IBI,

CBSI3bIBAIOIIME JAaHHYIO  (U3MYECKYI0 BEJIMYMHY C JAPYIrHMH




BEeJIMYMHAMH, CTPOUTh TpadUKd  M3YUYEHHBIX  3aBHCHMOCTEH

(U3HYECKUX BETMINH

1.5

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS W IPOIIECCHI,
WCIIOJIb3ysd W3YYEHHBIE 3aKOHBI, IPU O3TOM JIaBaTh CIIOBECHYIO
(GOpMyITMpPOBKY 3aKOHAa H 3alHCHIBAaTh €r0  MaTeMaTHYeCKOe

BBIPA)KCHUE

1.6

00BSICHATH (PM3MYECKHE TPOIECCHl U CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTE€ CHUTyallMid IMPaKTHKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH TIPHYMHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYECKHX IIaroB C IMOMOMIbI0 2 — 3 W3y4YEHHBIX CBOICTBA

(u3nuecKux SABJIEHUH, (PU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemaTh pacdy€THbIe 3amadd (OmUparommecs Ha cucrteMy W3 2 — 3
ypaBHEHUH), WCIHOJB3yd 3aKOHBI U  (OPMYJNBI, CBSI3BIBAIOIINE
¢u3znueckue BeNWYMHBI: Ha OCHOBE aHaluM3a YCIOBUSA 3aJauu
3alUCHIBATh KPAaTKOE YCIOBHE, BBISBIATh HEAOCTAMOIINE WIIH
M30BITOYHBIC JIAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIIBI, HEOOXOIUMBIE
JUIA pelleHusi, MPOBOJUTH PAacu€Thl U OLEHHBATh PEATMCTUYHOCTD

MOJIy4€HHOTO 3HAYeHUS (PU3NUECKON BETHUUNHBI

1.8

pacrio3HaBaTh NpOOIEMBbI, KOTOPbIE MOKHO PEUINTh MNpU HMOMOILU
(u3NYECKuX METOJIOB, HCIOJBb3Yys OMHCAHUE WCCIIEAOBAHUS, BBLICIATH
poBepsieMOe MPEIONI0KEHUE, OLIEHUBATh TMPABWIBHOCTh MOPSAKA
NPOBEJICHUS HWCCIICAOBaHUS, JeJaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynbTaThl HAOMIOICHUN U OTIHITOB

1.9

IMPOBOAWUTL OIIBITBI IIO Ha6J'IIOI[CHI/II-O (1)I/I3I/ILICCKI/IX SIBJICHUU WJIH
(I)I/ISI/I‘IGCKI/IX CBOMCTB TEJ: CaMOCTOSTEIBLHO CO6I/IpaTB YCTAHOBKY U3
HU30BITOYHOIO Ha6opa O60py,HOBaHI/I$I, OIIMCBIBATh XOJ OIIbITa M €TI0

pe3ynabTaThl, (GOPMYIUPOBATH BHIBOIBI

1.10

IPOBOJUTH IPH HEOOXOAWMOCTH CEpUI0 MPSIMBIX H3MEPEHUH,
OTIpeneNsisi CpeJHee 3HAueHHWe HU3MepsieMoi BennuuHbl ((POoKycHOE
paccTosiHME coOuparomei JHH3bl), 00O0CHOBBIBATH BHIOOP crocoba

U3MepeHus (M3MepUTEIBHOTO pudopa)

1.11

IOPOBOJUTH HCCIEOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
WCIIOJIb30BAaHUEM IPSMBIX M3MEPEHUH: IJIaHUPOBAaTh HCCIIEJOBAaHUE,
CaMOCTOSITEJIbHO COOMpaTh YCTaHOBKY, (DPUKCHpOBATh pe3yNlbTaThl

HOJ’Iy‘IGHHOfI 3aBUCUMOCTH (I)I/ISI/I‘-ICCKI/IX BCIIMYHMH B BHJC Ta6J'II/II_[I/I




Fpa(bI/IKOB, ACJIaThb BBIBO/JbI IO PE3YyJIbTaTaM HCCICI0BaHNA

1.12

MPOBOJUTH  KOCBEHHBIE  M3MEpPEHHUS  (U3MYECKUX  BEIHYUH:
IJIAaHUPOBATh U3MEPEHUS, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
Y BBINOJHATE WM3MEPEHHUs, CIENys HPEeAIOKECHHON HHCTPYKLUH,
BBIYMCIIITH 3HAYEHUE BEIMYMHBI M aHAIM3UPOBATh IIOJIyYECHHBIE

pe3yJbTaThl C Y4ETOM 3aJaHHOM MOTPEIITHOCTH U3MEPEHUI

1.13

coOnroAaTh TIpaBWia TEXHUKM Oe3omacHocTh mpu  paboTe cC

71a00pPaTOPHBIM 000PYJOBaHHEM

1.14

pasznuyaTh OCHOBHBIC MPU3HAKUA H3YYEHHBIX (PU3UUYECKUX MOJIEICH:
MarepuaigbHas TOYka, abCOTIOTHO TBEPJOE TEJIO, TOUCUHBIA UCTOUYHUK
CBeTa, JIyd, TOHKas JIMH3a, TUIAHETapHAas MOJIEbh aToMa, HYKJIOHHAas

MOJECJIb ATOMHOI'O dapa

1.15

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX HPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HUX ONMCAHUSA, HCHOJb3YS
3HaHMSI O CBOMCTBax (PU3MUECKUX SBJICHHMM U HEOOXOIUMBIE

(uznueckrne 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BaTh CXEMbl M CXEMAaTU4YHbIE PHUCYHKH HU3YYEHHBIX
TEXHUYECKUX YCTPOICTB, M3MEpUTENbHBIX npuOopoB u
TE€XHOJIOTMYECKUX MPOLIECCOB MPHU PEHICHHH Y4eOHO-TIPAKTHUECKUX
3a/1a4, ONTHYECKHUE CXEMBI Ul MOCTPOCHUS U300paKEHUN B TIOCKOM

3epKajie U coouparomieit 1uH3e

1.17

OPUBOJIUTH TMpPUMEPbl  (HAXOOuUTh HMHPOPMAIMIO O MpHUMepax)
MPAKTHYECKOTO UCIOJIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOU
XKU3HU Juid  oOecreyeHus O€30MacHOCTH Mpu  OOpalleHuu C
npubopaMu U TEXHUYECKUMH YCTPONUCTBAMU, COXPAHEHUS 3[I0POBBS U

CO6J'IIO)I€HI/I$I HOPM 3KOJOIM4Y€CKOI'O IIOBCACHUA B OKPY)KaI-OH_Ieﬁ cpeac

1.18

OCYILIECTBIISTh MOUCK HH(pOpMAIUU (PU3UUECKOTO COACPIKAHUS B CETU
WNurtepuer, camoctosiTebHO  (OPMYIUpPYs TOUCKOBBIM  3ampoc,
HaXOJUTh MYTH  OMNpEAENIEHUs  JOCTOBEPHOCTH  TOJYyYEHHOMU
uH(GOpPMAIlMM Ha OCHOBE HMEIOIIMXCS 3HAHUN W JOMOJHHUTEIHHBIX

HNCTOYHHUKOB

1.19

UCMOJb30BaTh TPU  BBINOJHEHMM Y4YeOHBIX 3aJaHUi  HaydyHO-
HOMYJSPHYIO JIUTepaTypy (HU3UYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypchl ceTd MHTepHeT; BianeTh NpUEMaMH

KOHCIICKTUPOBAHUA TCKCTA, Hp606p3.30BaHI/I}I I/IH(I)OpMaI_[I/II/I U3 OJHOM




3HAKOBOM CHUCTEMBI B APYT'yIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHCHMEHHBIE W YCTHBIE COOOIICHUs Ha
OCHOBEe WH(MOpPMAIMU W3 HECKOJIbKUX HMCTOYHUKOB (DU3UIECKOTO
COJIepKaHus, MyOIMYHO TPEACTABIATH PE3yJAbTAThl MPOEKTHOW HIIH
UCCIIEIOBATENILCKOW ~ AEATENIBHOCTH,  HpPH  3TOM  TI'PaMOTHO
VCII0JIb30BAaTh U3YyYEHHBIN MOHATUNHBIN anmnapar u3y4aeMoro paszena
(GU3MKH W COMPOBOXKJATh BBICTYIUICHHE MPE3CHTAIe ¢ Y4ETOM

0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB

1.21

MPU BBITIOJIHEHUHM YUE€OHBIX MPOEKTOB U MCCIEAOBAHUN (PU3HMUECKHX
MIPOLIECCOB PACHPENEATh 00S3aHHOCTH B T'pYNIE B COOTBETCTBUU C
MOCTABJIECHHBIMUA 3aJa4aMu, CJIEOUTh 33 BBIIOJHEHUWEM IUIaHa
JEUCTBUA W KOPPEKTHUPOBATh  €ro, aJeKBAaTHO  OLICHUBATH
COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh TPYNIBI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICMCTBHE,  MpPOSIBIAS  TOTOBHOCTH

paspeniath KOH()IUKTHI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC

Kox
pasjaena

Kona
3JIeMeHTAa

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHNHM OKPYXXAIOIIEIO MUPA

1.1

®usuka — Hayka O Ipupoje. SIBiIeHus NpUPOIBL
®u3nyeckue SABICHHS: MEXaHWYECKHE, TEIUIOBHIE,

OJICKTPUYCCKHUEC, MArHUTHBIC, CBETOBBIC, 3BYKOBELIC

1.2

O®uznueckue BenuuuHbL. M3MepeHune  pusmueckux
BenmuuuH. Dmsuueckue  npubopel.  [lorpemrHocTh

n3MepeHnil. MexayHapoHas CUCTEMA €IMHUIL

1.3

EcTecTBeHHOHayUHBIN METOJ TO3HAHUWA: HaONIOACHHE,
MOCTAaHOBKA HAy4YHOT'O BOMPOCA, BBIABUKEHHUE THIOTE3,
SKCIIEPUMEHT 10 TPOBEPKE THUIMOTE3, OOBSICHEHUE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

N3Mepenne paccTosTHUM.

H3mepenune 00bEMa KUAKOCTU U TBEPIOTO Tea.
Omnpenenenre pa3MepoB MalbIX TEl.

H3mepenue TemmepaTypbl MPH MOMOULIM KUJIKOCTHOTO

TEPMOMCTpPA U AAaTYHKa TEMIICPATYPhI

INEPBOHAYAJIBHBIE CBEJAEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOGHI/IC BCIICCTBA: ATOMbI U MOJICKYJIbI, UX Pa3MCPBHI.
OHBITLI, JOKa3bIBAIOIIIHEC JAUCKPCTHOC CTPOCHUC

BEIECTBA

2.2

JBwxenne yactun — BemiectBa. CBs3b  CKOPOCTH
JBWKEHMSI YacTUIl C TeMmIiepaTypoil. bpoyHoBckoe

JBIOKeHue, T dy3us

2.3

BzauMmopelicTBue 4yacTHUIl BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHC
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ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTEH U TBEPABIX  (KPUCTALUIMYECKUX)  TEI.
B3aumocBs3p MeEXay CBOMCTBAMH BEIIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX M WX aTOMHO-MOJIEKYJISPHBIM

CTpOCHHEM

2.5

Oco0EHHOCTH arperaTHbIX COCTOSTHUN BO/IBI

2.6

[IpakTnueckue pabOThI:

Onenka jauaMerpa aToMa  METOJOM  psiioB  (C
UCIIOJIb30BaHuEM (poTorpaduii).

OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIUPEHHMS Ta30B.
OnbIThI o 0OHapyXeHHIO JIEUCTBHS CuII

MOJIEKYJISIPHOTO MPUTSIKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKECHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBIKCHUE
3.9 Ckopocte. CpenHsis CKOPOCTh HPH HEPABHOMEPHOM
' JBWKEHUH. Pacuér myTy U BpeMeHM JIBU>KEHUS
SlBnenne uHepnuu. 3aKOH WMHEpUMH. B3ammonenicTBue
3.3 TeJ KaK MpUYMHA W3MEHEHUs CKOPOCTU JABUKEHUS Tell.
Macca kak Mepa HTHEPTHOCTH Teja
34 [InotHOCTH BeniecTBa. CBA3b MIIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJI B €IUHUIE 00bEMA BelIeCTBa
3.5 Cuita Kak XapaKTepUCTHKA B3aUMOACUCTBUS TEI
36 Cuna ympyroctu u 3akoH ['yka. M3MepeHue cuibl ¢
' MOMOILbIO JUHAMOMETpPA
37 SIBneHue TAroreHus M cuia TsbkecTd. Cuila TSAKECTH Ha
' Ipyrux mianerax. Bec tena. HeBecomocts
38 Cuna Tpenus. TpeHHe CKOJBXEHUS U TPEHHE MOKOS.
' Tpenue B npupoJe U TEXHUKE
3.9 CnoxeHue cuil, HANpaBICHHBIX IO OJHOM MpPsAMOI.
. PaBHOelicTBYIOIIAs CHIT
3.10 [IpakTudeckue pabOTHI:

OHpeI[eHCHI/IC CKOpPOCTH  PaBHOMCPHOTO  JIBWKXCHUS




(apyka B KUAKOCTH, MOJEIM  BJIEKTPUUECKOTO
aBToMOOWIsE W Tak pjanee). OmnpenerneHue cpemHei
CKOpOCTH CKOJIBKEHHUS Opycka WM IIapuka [0
HAaKJIOHHON miockocTd. OnpeneneHue  MIOTHOCTU
TBEPAOTO Tena. OnpIThI, JEMOHCTPUPYIOILINE
3aBHCHUMOCTh PacTshKeHUs (nedopmarviv) NpyKUHBI OT
OPWIOKEHHOW  cuibl.  OMNbITEL,  JAEMOHCTPUPYIOLIUE
3aBUCUMOCTb CWJIbI TPEHUS CKOJIbKEHUS OT Beca Tejla U

XapakTepa COIMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnyueckne SBICHUSA B mpupoac: NMpuMeEpbl ABUIKCHUA C

3.11 Pa3MYHBIMUA CKOPOCTSIMM B JKMBOM M HEKUBOHM NMPUPOLE,
JICMCTBUE CUIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 Texnuyeckue ycTpoicTBa: AMHAMOMETP, MOIIIUITHUKH
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEM 1 TA30OB
a1 Hasnenune tBEpAoro tema. CrocoObl yMEHBIIEHUS U
' YBEITMYCHHUS TaBICHUS
42 JlaBiieHune raza. 3aBHCUMOCTD JaBJICHHS T'a3a OT 00bEMa,
' TEeMIIEpaTypbl
43 [lepenaua naBneHus: TBEPABIMHU TEJIAMH, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTnueckue MamnHbl
3aBUCHUMOCTh  JaBJICHUS IKUAKOCTH OT TJIyOHHBI.
4.4 ['uppocraTudeckuii mapagokc. CooOIaronuecs cocy/bl.
['unpaBnnyeckue MeXaHU3MbI
AtMocdepa 3emau u atmocheproe gaieHue. [Ipuannbl
45 CYIIECTBOBaHMs BO3AYIIHON o00onouku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS OT
BBICOTHI HaJl YPOBHEM MOPS
r N3mepenue armocdepnoro paenenus. llpuGopsl ans
. U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XUIAKOCTM M Ta3a Ha IOTPYKEHHOE B HHUX
4.7 Teno. BelTankuBaromas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [InaBanue ten. Bo3nyxomnnaBanue
4.9 [IpakTuyeckue paboOThI:




HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHOH B JKUAKOCTH YACTH TeJa.
Omnpenenenre BhITAIKUBAOLIEH CUJIbI, JEUCTBYIOLIEH Ha
TEN0, NOrpyk€éHHoe B  KUIAKOCTh.  IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOUIEH CWJIbI, JCHUCTBYIOLIECH
Ha TelO0 B OKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCUMOCTb  BBITAJIKHBAIOLICH
CWJIBI, JIEUCTBYIOLEH Ha TEJNO B JKUIKOCTH, OT 00BbEMaA
NOTPYKEHHOW B KUJKOCTb YaCTH TeJIa U OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanne  apeomerpa  wiaum

KOHCTPYUPOBaHHE  JIOAKM W  OIlpeleseHue e

Irpy30N10AbEMHOCTH

Odusnyeckue  SBICHUS B MPUPOJE:  BIMSHUE
4.10 aTMOC(epHOro  JaBJIEHHWS HAa JKUBOM  OpraHu3M,

TJIaBaHHUE PBIO

Texnuyeckne yCTpOMNCTBA: COOOLIAIOMIMECS COCY/bI,
411 YCTPOMCTBO BOJOMPOBOAA, THIAPABIUYECKUN TIpecc,

MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckast pabora
5.2 MexaHnnyeckasi MOIIHOCTb
£ 3 [lpocThle MeXaHWU3MBI: pblyar, OJOK, HAKIOHHAs
' IUIOCKOCT. [IpaBuito paBHOBECHSI pbyara
5.4 [TpumMeHeHue TpaBUiIa paBHOBECHSI pblyara K 0JIOKY
«3omotoe  mpaBwio»  MexaHuku.  Kosddunuent
55 TI0JIE3HOTO JCUCTBUS MEXaHU3MOB. [Tpocteie
MEXaHU3MBbI B OBITY H TEXHUKE
5.6 [ToTennmanpHas 3HEPTUU TeNa, MOIHATOTO HaJ 3eMIEH
5.7 Kunernueckas sHeprus
£ g [Tonnas mexaHudeckas dHeprus. 3aKOH H3MEHEHHS U
' COXPAaHEHUS MEXaHHUUECKON IHEPTHU
- [IpakTdeckue pabOTHI:

Onpe,ueneHI/Ie pa6OTLI CHJIbI TPCHUS IPHU PABHOMEPHOM




JBUKEHUM Tejla TI0 TOPU30HTAIBHOM IOBEPXHOCTH.
Hccnenosanue yCIIOBHI paBHOBECHS pblyara.
Nsmepenne KIIJ| HaxkioHHOM II0CKOCTH. M3ydeHue

3aKOHAa COXpaHCHUA MEXaHHYECKOM SHEPruu

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10
YyeJI0BEKa
TexHuyeckue yCTpOMCTBA: pblYar, MOJIBMXKHBIA U
5.11 HETMOJBUKHBIM OJOKH, HAKJIOHHAS TUIOCKOCTh, TIPOCTHIE
MEXaHU3MBbl B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTbI COAEPKAHUS
pasiena 3JieMeHTa
TEITJIOBBIE SABJIEHU S
OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-KMHETUYECKOM
61 TEOpUM CTPOEHMsI BemecTBa. Macca U pa3Mepbl
' MosieKyl.  OmbITb, HOATBEP)KIAIOIIME  OCHOBHBIE
MOJIO’KEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPUH
Mopenn  TBEpIOro, IKUIKOTO U  Ta3000pa3HOro
6.2 COCTOsIHMM BemiecTBa. Kpucrammmdyeckue u aMopQHbIC
Tena
OObsicCHEHHE CBOWCTB T'a30B, KUJIKOCTCH U TBEPIBIX TEI
6 6.3 HA OCHOBE TIOJIOKEHUH MOJIEKYISIPHOKHHETHYECKON
Teopuu
6.4 CMauuBaHue U KanUISIPHbIC SIBJICHUS
6.5 TenoBoe pacIMpeHHE U CKATHE
6.6 Temnepatypa. CBs3pb TeMmmeparypbl CO CKOPOCTBIO
. TEIJIOBOTO JABUKEHUS YaCTHI]
67 Buytpennss sneprusa. CrnocoObl u3MeHEHUs: BHYTpEHHEN
. SHEPTUU: TeIUIonepeaaya U COBEpIIeHHE pPabOThI
68 Buasbl Tennonepenaun: TEMIONPOBOJIHOCTh, KOHBEKIIHS,
. U3JIy4eHHE




KomnuectBo  TemioTel. YaenbHasd — TEIJIOEMKOCTD

6.9
BELIECTBA
TemmooOMeH © TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO OajaHca
511 [1naBneHue u OTBEpAEBaHNE KPUCTAININYECKUX BEILECTB.
. VY nenpHas TEI0TA MJIaBICHUS
[lapooOpazoBanue u  KoHzeHcanus. Mcmapenue.
6.12 Kunenue. VYaenbHas  Teruiota  mapooOpa3oBaHUSI.
. 3aBUCHUMOCTb TEMIIEPATypbl KUIEHUS OT aTMOC(EpHOro
JTaBJICHUS
6.13 Bnaxxnocts Bo3yxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TEIJI0TA CTOPAHUS
[Ipunnunsr  pabotel  TeroBbix jasurarenei  KIIJ
6.15 TEIUIOBOTO JBurarens. TensoBble ABUTaTend M 3alluTa
OKpYKarolleu cpeibl
3aKOH COXpaHEHHUs U IPEBPALCHNUs YHEPTUU B TEIIIOBBIX
6.16
nporeccax
[IpakTrueckue paboOTHI:
OnbITh o OOHapyKeHUIO neicrBus cuil
MOJIEKYJISIPHOTO MTPUTSKECHHUS.
OnbITel 10 BBIPAIMBAHUIO KPHCTAUIOB IOBAapEHHON
COJIM MJIM caxapa.
OnbIThl 10 HAOIIOAEHUIO TEIUIOBOIO PACIIMPEHUs ra3oB.,
AKHUJIKOCTEH U TBEPIBIX TEI.
6.17 Omnpenenenre JaBleHUs BO3/yXa B OajsIoHE MIMPHIIA.

OnbIThl, JEMOHCTPHUPYIOLIME 3aBUCHUMOCTb JIaBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WU OXJIaKICHHUS.
[IpoBepka rumoTe3bl JWHEHHOW 3aBUCHUMOCTH JUIMHBI
CTOJIOMKa XHUJIKOCTH B TEPMOMETPHUYECKOW TpyOKe OT
TEMIIEPATYPHI.

HaGntonenue M3MeHeHUs BHYTPEHHEH SHEpruM Teja B

PE3YyIbTATC TCIUIONICPCAAYUN U pa6OTLI BHCIIHUX CHJI.




HccnenoBanue siBIeHUS TEIUNIOOOMEHA MPH CMEIIMBAHUN
XOJIOJHOW U ropsuei BOJBI.

OmnpeneneHue KOJIMYECTBA  TEIUIOTHL, IOJYYEHHOI'O
BOJIOM TIpU TETJIOOOMEHE C HarpeTbiM MeTaUTHYeCKUM
VIHHAPOM.

OmnpeneneHne yaenbHOM TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca UCIapeHusl.

Omnpenenenre OTHOCUTENBHON BiIaxkHOCTH OmnpeseneHue

y,I[GJ'II)HOI\/’I TCIIJIOTHI IJIABJICHUSA JIbJA.

6.18

@u3nyecKue SBJIEHUA B MPUPOJE: TOBEPXHOCTHOE
HATAKCHUEC W KallWJUIAPHBIC SABJICHWUA B IIPUPOJC,
KpHUCTaJUTBI B TIpupoae, u3nyderne CollHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bl; 00pa30BaHKE POCHI, TYMaHa,

WHes1, CHeTa.

6.19

TexHuYeckre  yCTpPOWCTBA:  KalWUISAPbL, MPUMEPHI
UCIIOJIb30BAaHUSI KPUCTAIUIOB, JKUJIKOCTHBIA TEPMOMETD,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHUCTEMA OTOILICHHUS
JIOMOB, THUTPOMETPBI, NCHUXPOMETP, MapoBas TypOuHa,

JIBUTATENb BHYTPEHHETO CTOPaHUSL.

OJIEKTPUYECKUE 1 MAT'HUTHBLIE ABJIEHHMS

7.1 DnexTpusaius Ten. J[Ba poja 3JeKTpUUYECKUX 3apsI0B
BzaumopeiictBue 3apspkeHHbIX Tell. 3akoH Kynona

7.2 (3aBHCHMOCTh CUJIbI B3aUMOJCUCTBHS 3aPSHKEHHBIX TNl OT
BEJIMYMHBI 32PSJIOB U PACCTOSIHUSL MEXK Y TEJIaMH )
DnexTpuueckoe noisie. HanpsskEHHOCTD AIEKTPUYECKOTO

7.3 noJyia. [lpuHIMI cyneprno3uiuy >MEeKTPUUECKUX MoJei
(Ha Ka4eCTBEHHOM YPOBHE)
Hocurenu »snextpuyeckux 3apsaoB. DIIEMEHTAPHBIN

7.4 anekTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuku u
TVDIIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

7.6 DONEKTpUYECKU  TOK.  YCIOBHUS  CYIIECTBOBAHUS




SJICKTPUUYCCKOT'O TOKaA. HcTounnKY NOCTOSHHOTO TOKa

HenictBus 3IEKTPUUECKOTO TOKa (TeroBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJEKTPUUECKUH TOK B
JKHUIKOCTSIX U ra3zax
g Onekrpuueckas uenb. Cuwia TOKa. DJIEKTPUUYECKOE
7.
HaIpsKEHNE
9 ConpoTuBieHnE MPOBO/THUKA. VYaenbHoE
7.
COTIPOTHUBIICHUE BEIIECTBA
7.10 3axon OMa jy1g ydacTka 1enu
[TocnenoBarenbHOe W TWapajielbHOE  COEAMHEHUE
7.11
MIPOBOTHUKOB
PaGota W MOIIHOCTH DIEKTPUUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
3 DneKTpUYecKue Henu U MOTPEOUTENH SIEKTPUUECKON
7.1
sHepruu B ObITy. KopoTkoe 3ampikaHme
ITocTosgsuable MarHuTHl. B3anmMmonelcTBHE MHOCTOSHHBIX
7.14
MarHUTOB
MarantHoe mnoje. MarumtHoe moje 3eMIM U €ro
7.15
3HaUYEHHE IS )KU3HU Ha 3eMiie
OnbiT Opcrena. MarHuTHOE MOJIE SIEKTPUUYECKOrO TOKA.
7.16
[IpuMeHeHne PJIEKTPOMArHUTOB B TEXHUKE
JleficTBe MarHMTHOTO TIOJII HA MPOBOJHUK C TOKOM.
DIEeKTPOABUTATENh TOCTOSHHOTO TOKa. Vcrmosb3oBaHHe
7.17
JNIEKTPOJABUTaTENe B TEXHHMUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOPTE
Onbitel  ®apazges.  SBiaeHue  JIEKTPOMArHUTHOM
7.18
uHaykuuu. IIpasuno Jlenna
DIIEKTPOTeHEPATOP. Crioco0sl MOJTyYEHU ST
7.19 3IEKTPUUECKOM SHEPTHH. DNEeKTpOCTaHIIMHU Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
[IpakTdeckue pabOTHI:
7.20

OmnbITH TIO Ha6J'IIO,Z[CHI/IIO QJICKTPU3alUUN TECJI HHHYKHHCﬁ




U TIPU COMPUKOCHOBEHHUH.
HccnenoBanue OeUCTBHUS DJIEKTPUYECKOrO IOJISL  Ha
MPOBOJIHUKH U TUAJICKTPUKHU.

COopka u mpoBepka pabOTBI DSJICKTPHUSCKON IenHu
ITIOCTOSIHHOTO TOKa.

H3mepenue u perynupoBaHue CUJIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3
pPEe3UCTOp, OT CONMPOTHUBJICHUSI PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OmBITHI, JIEMOHCTPUPYIOIITNE 3aBUCHMOCTD
AIEKTPUYECKOTO COTPOTUBIIEHUSI TPOBOJHUKA OT €ro
JUTHHBI, TIIOTIA I TIOTIEPEYHOTO CEYCHHS U MaTepHaa.
[IpoBepka mpaBmiIa CIOKEHUS HANPSHKEHUW  TIPHU
MOCTEAOBATEIbHOM ~ COSAMHEHUU JIBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Jyisi CUJIbl TOKa MpPHU HapajuieIbHOM
COCIMHEHUU  pe3uctopoB.  OmpezaeneHue  pabOTHI
AJIEKTPUYECKOTO TOKa, HIYIIErO0 4Yepe3 PE3UcCTop.
OmnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJICTIIEMOU Ha pe3ucTtope. VcciaegoBanue 3aBUCUMOCTH
CUJIbI TOKa, WAYIIEro 4Yepe3 JaMIIOUYKy, OT HampsLKEHUs
Ha Heil. Onpenenenue KIIJ] narpeBarens. McciaenoBanue
MarHuTHOTO B3aUMOJCHCTBUS TIOCTOSHHBIX MAarHUTOB.
N3yuenne MarHUTHOTO MOJIsl MOCTOSIHHBIX MarHUTOB MPU
uX OOBEIMHEHMM W pa3jieiieHud. McciaegoBaHue
JEUCTBHUSI JIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbITel,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KaTYIIKA C TOKOM M MarHuTa OT CHUJIbI
TOKAa W HaNpaBlIeHWs TOKa B Karymke. l3yudeHue
JEUCTBUSI MAarHUTHOTO MOJIi HA MPOBOJHHUK C TOKOM.
KoncrpynpoBanue u W3y4eHHUE paboThI
DJIEKTPOABUIATENS. N3mepenune KILJ

BHGKTpOILBHFaTCHLHOﬁ YCTaHOBKH. OnbITHI 18(0)




HCCICAOBAaHHUIO ABJICHHUA BJIGKTPOMaFHI/ITHOfI HHAYKIUU:
HCCICA0BAaHUC W3MCHCHHUI 3HAYCHUSI U HaIlpaBJICHUA

HHAYKIIUOHHOT'O TOKa

7.21

Ousndeckue SBJICHUS B TMPUPOJE: DIICKTPUUECKHE
SBICHUS B  arMmocdepe, OIJICKTPUUYECTBO  IKUBBIX
OpPraHu3MOB, MarHUTHOE TIOJI€ 3eMJId, Jpeiid MOIIOCOB,
pOJIb MArHUTHOTO TIOJISI JUTSI J)KU3HU Ha 3eMJle, MOJIIPHOE

CHSAHUC

7.22

TexHu4eckue yCTpOWCTBA: 3JIEKTPOCKOIl, aMIIEpMETD,
BOJITMETP, PEOCTAT, CUETUUK IIEKTPUYECKON SHEPIuu,
JJIEKTPOOCBETUTEbHBIE ~ NPUOOpBI,  HarpeBaTelbHbIE
AIEKTPOTIPUOOPHI (ipumepsI), AIEKTPUYECKUE
MPEAOXPAHUTENH, DIIEKTPOMArHUT, AJIEKTPOJIBUTaTElb

IMOCTOSTHHOI'O TOKA, r€HEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsieMbie 3JIEMEHTHI COJIECPIKAHMS
pasnuena
MEXAHUWYECKUE SIBJIEHMSI
81 Mexanudeckoe JABWXKEHHE. MaTepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEILHOCTh MEXAHNYECKOIO JBMKEHHUS
8.3 PaBHOMEpPHOE NTPAMOTMHEHHOE IBIYKCHUE
8 HepaBHoMepHOe mpsiMosiMHEHHOE aBwkeHHE. CpemHss
8.4 U MTHOBEHHas CKOPOCTh Tella MPH HEepaBHOMEPHOM
IBHKEHUN
8.5 YckopeHue. PaBHOYCKOpEHHOE MPSAMOJIMHEUHOE
' JIBHOKCHUE
8.6 Cso0Ooanoe nagenne. OnwITe! [ anunes
8.7 PaBHOoMepHOE nBMKEeHHE MO OKpyxkHOCTU. llepuon u




yactota oOpanieHus. JIMHeWHass W yriioBas CKOPOCTH.

LlenTpOoCTpEMUTENIBHOE YCKOPEHUE

8.8 [Iepsriii 3axoH HptoToHa
8.9 Bropoii 3akon HeroTroHa
8.10 Tperuii 3akon HeloTona
8.11 [IpuHIMI Cynepno3uiuu Cui
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: CWJIa TPEHHUS CKOJBKEHHS, CHJIa TPEHHS
' TIOKOSI, IPYTHE BUJIBI TPEHUS
8.14 Cuna TSDKECTH W 3aKOH BCEMHPHOTO TSTOTCHUSI.
' YckopeHnue cBOOOHOTO TMaIeHUs
8.15 JBuxenne  mmaHer  Bokpyr  Connuma.  Ilepsas
' KOCMHYECKasi CKOPOCTh. HeBeCOMOCTh 1 Tieperpy3Ku
8.16 PaBHOBecue  MarepuanbHOW  TOYKH.  AOCOJIOTHO
' TBEPAOE TEIIO
8.17 PaBHOBecHME TBEPAOrO TeENa C 3aKPEIJIEHHOW OCHIO
' BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn
8.18 Nmmynbe Tena. 3menenue ummynbca. UMImynbe CHITh
8.19 3aK0H COXpaHEHUS UMITYJIbCa
8.20 PeaktuBHOE ABMKEHME
8.21 Mexanundeckasi paboTa 1 MOIITHOCTh
8.9 PabGora cun Tsxectw, ymnpyroctu, TpeHus. CBs3b
' SHEPrUu U paboThI
873 [loTennmaneHass 2Heprus Teja, MOAHATOTO  Haj
' MOBEPXHOCTHIO 3eMIIH
8.24 [ToTennmanpHas 3HEPTrUs CKATON MPYKUHBI
Kunernueckass sHeprusi. Teopema O KHHETHUYECKOM
8.25
SHEPrUu
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU
[IpakTuueckue pabOTHI:
8.7 Omnpenenenue cpeaHel CKOPOCTH CKOJbKEHHUs Opycka

WM JBWKCHHSA MIdpHUKa 110 HAKJIOHHOHN IIJIOCKOCTH.

OHpCI[CJICHI/Ie YCKOpPCHUA TCJla NPpU PABHOYCKOPCHHOM




JIBIKEHUH 110 HAKJIOHHOM IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauyaJIbHOM CKOPOCTH.
[IpoBepka ruUmoOTE3bl: €CAM IPU PABHOYCKOPEHHOM
JBI)KEHUU 0€3 HayaJlbHOW CKOPOCTH ITyTH OTHOCSTCS
KaK psAJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOILNE
IPOMEXYTKU BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIBI TPEHUS CKOJIBKEHUS
OT CWJIbl HOpPMaJIbHOTO JaBiieHus. OrnpeneneHue
koo dummenta TpeHus ckoJbxkeHus. OmnpenereHue
KECTKOCTH TpyxuHbL. OrnpeneneHue pabdOThl CHUIIBI
TPEHHs] TpU PABHOMEPHOM JIBWXKEHUM Tejla IO
FOPU30HTAIbHON MoBepxHOCTH. OrnpeneneHne padoTh
CHUJIBI  yOPYrocTH  IpU  INOABEME  TIpy3a C
UCIIOJIb30BAHUEM  HEMOJBIKHOTO U TOJBHKHOIO

OJIOKOB

duszndeckue ABJICHUS B mpupoac: MpPUIKUBBEI U OTIIMBBI,

8.28 nBwkeHne TuiaHeT COJHEYHOM CUCTEMBI, PEaKTUBHOE
JBI)KCHHE KUBBIX OPTaHU3MOB
8.99 TexHuueckue  yCTpOWCTBA:  CHOUIOMETP, JATUYUKHU

IMOJIOKCHHS, PaCCTOSAHHA U YCKOPCHU A, PAKCTBL

MEXAHUYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebaTenpHoe JBHKCHHC. OcHOBHEBIE XapaKTECpHUCTUKHU

> KOJIEOaHUH: IepHO/, YacTOTa, AMIUIUTY1a
9.2 MaremaTnueckuit u PY>KUHHBII MAasiTHUKU.
' [IpeBpaluienue sHEpruu Mpu KoJiedaTeIbHOM JIBUKEHUU
03 3aryxaromue KoJyiebaHus. BblHyX/eHHBIE KOJIeOaHUs.
. Pesonanc
Mexanunueckue BOJIHbI. CBONHCTBA MEXaHUYECKUX BOJIH.
9.4 [IpononbHble M MoONEepedHble BOJHBI. JlJTMHA BOJHBI U
. CKOpPOCTh €€ PacHpoCTpaHEeHus. MexaHNYeCKUe BOJIHbI
B TBEPJOM TeJle, ceiicMUYEeCKHEe BOJIHBI
9.5 3ByK. I'poMKOCTb U BbICOTa 3ByKa. OTpaxkeHHE 3ByKa
9.6 Wndpa3Byk u ynbTpa3sByk
9.7 [IpakTuyeckue paboOTHI:




OmnpeneneHue 4YacToThl W Iepuoja  KoJieOaHHit
MAaTEMATHYICCKOTO MaidTHHUKA.

OmnpeneneHue 4YacToThl W Iepuoja  KoJieOaHMit
MPY>KUHHOI'O MasiTHUKA

HccnenoBanue 3aBHCHMOCTH Iepuoja  KoJeOaHUit
MNOABCIICHHOI'O K HHUTH TIpy3a OT [JJIWHBI HHTH.
HccnenoBanue 3aBHCHMOCTH Iepuoja  KoJeOaHUit
MPY’)KMHHOTO MasiTHHUKa OT Macchl rpysa. [IpoBepka
HE3aBUCHMOCTH nepuoza KoJe0aHni rpy3a,
MOABCIICHHOI'O K HUTHU, OT MACChI I'py3a H KECTKOCTH

npyxuHsl. lI3Mepenue yckopeHnusi cBOOOHOTO Ha/IeHUs

dusnyeckre SBICHUS B npupoac: BOCIPUATHEC 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTPSCEHHE, CEUCMHYECKHE BOJIHBI,
I[yHaMH, 9XO
9.9 TexHuyeckue yCTpOMCTBA: 3XOJOT, MCHOJIb30BAHUE

YIIBTPa3ByKa B ObITY U TEXHHUKE

SJIEKTPOMATI'HUTHOE ITIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMaFHI/ITHOG TI0JIC. BHCKTPOMaFHI/ITHI)IC BOJIHBI.

101 CBoOJiCTBA AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ixaa 37eKTpOMarHUTHBIX BOJIH
10.3 DOnekTpoMarHuTHas mpupoja cBera. CKOpOCTb CBETa.
' BosnHoBBIE CBOMCTBA CBETA
10 [TpakTrueckue pabOTHI:
10.4 W3ydeHue CBOWCTB  DJICKTPOMArHMTHBIX BOJH €
MOMOIIIBI0 MOOMIIBHOTO TenedoHa
Ousnyeckue SBICHUS B MpHpPoJAE: OHOJOTHYECKOE
10.5 JIEACTBUE BHIMMOTO, yAabTpaduoIeTOBOrO u
PEHTT€HOBCKOTO M3Ty4eHUI
10.6 Texuuyeckue yCTpoiicTBa: WCIOJIb30BAaHUE
. ANIEKTPOMArHUTHBIX BOJIH JJIs COTOBOU CBSI3U
CBETOBBIE SABJIEHUA
n 111 JlygeBas monens cBeta. MicTounuku cBera
11.2 [IpsimosmHENHOE pacpoCTpaHEHHE CBETA
11.3 Otpaxxenue cBeta. [Inmockoe 3epkano. 3akoH OTpaskeHUs




CB€Ta

[Ipenomienne cBera. 3akoH NPEIOMIICHUS CBETa.

4 [TonHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xox yden B JIMH3E
116 Ontuueckast cucrema Qoroamnmapara, MHKPOCKONA |
' TEJIECKOTIa
117 I'maz xak onrtudeckas cucrema. bim3opykocts u
' JAITbHO30PKOCTh
118 Paznoxenne 6enoro ceera B cnektp. OnbiTel HeloToHA.
' CroeHne CeKTpalibHBIX IBETOB. [luctepcus cBeTa
[IpakTnueckue pabOTHI:
HccnemoBanne  3aBHCHMOCTH  yrila  OTPaKEHHS
CBETOBOTO JIy4a OT yIJia MaJIeHusl.
W3yueHne XapakTepUCTHK H300paKeHUs TpeaMeTa B
TUTOCKOM 3€pKaJie.
HccnemoBaHne  3aBUCHMOCTH  yrja  TPEIOMIICHHS
CBETOBOTO JIy4ya OT yIJIa MaJIeHUs] Ha TPaHUIIe «BO3AYyX —
11.9 CTEKJIO».
[Tonydyenne n300pa)KeHU € TOMOIIBIO COOMparomiei
JINH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS W ONTHYECKOU
CHJIBI COOMPAIOLIEH JINH3BI.
OnBbITHI MO Pa3I0KEHUIO 0EJIOTro CBETa B CHEKTP.
OnpIThl 1O BOCHPHUATHIO LIBETa MNPEIMETOB MIpU HX
HAOIOICHUH Yepe3 [IBETOBbIE (DHIBTPHI
Oduznyeckue sBleHUs: B npupoje: 3atMenuss CoyHIa u
11.10 Jlynbl, 1[BE€Ta TeJ, ONTHYECKHE SIBICHHS B arMmocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
111 TexHuueckue ycTpoicTBa: OUKH, MIEPUCKOTI,
' ¢doToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBEBLIE SAABJIEHUA
OmnbiTel Pezepdopna u miaHeTapHas MoJIENb aToMa.
12 12.1
Mopens atoma bopa
12.2 Hcnyckanne u morsnouieHue cBera atoMoM. KBaHTBHI.




JIunenyaTeie CIIEKTPHI

12.3

PagnoaktuBHOCTh. Anb(da, 6eTa- 1 rTaMMa-u3ITydeHHS

12.4

Crpoenne aromHoro sapa. HyxinoHnHas Mozens

aTOMHOTO sapa. M30Tomb!

12.5

PannoaxTuBHble npeBpaieHus. Ilepuon mnosypacnana

ATOMHBIX AACP

12.6

SAnepHble peakuuy. 3aKOHBI COXPaHEHUS 3apsJIOBOTO U

MacCCOBOI'O YHCECJI

12.7

3H€pFI/I$I CBs3H aTOMHBIX AJICP. CBs13b MacChl U OHCPruu

12.8

Peaknun cuntesa u aenenus saep. Mictounnku sHeprun

CouHna 1 3B€371

12.9

Snepnas osHeprerwka. JleWicTBHE  paaMOaKTUBHBIX

HSHy‘IeHI/Iﬁ Ha XUBBIC OpraHU3Mbl

12.10

[TpakTrueckue pabOTHI:

HabnroseHne CIUIOMIHBIX W JTUHEWYATHIX CIEKTPOB
U3JTY4CHUSI.

HccnenoBaHne TPEKOB: M3MEPEHHUE DHEPTUU YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusam).

H3mepenune panoakTuBHOTO (poHA

12.11

du3nyecKue SABJICHUS B TMPUPOJAC: E€CTECTBEHHBIN
paZvoaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
paZOaKTUBHOE U3JIyUY€HHUE MPHUPOAHBIX MUHEPAJIOB,
NEeCTBUE pPAaJUOAKTUBHBIX M3IYYEHUH HAa OpraHu3M

YCI0BCKa

12.12

Texuuueckue YCTpOﬁCTBaZ CIICKTPOCKOII,

I/IH)II/IBI/II[yaJ'ILHLII‘/‘I J03UMCETpP, KaMepa Bunncona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI 0OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B  HAYYHOM  KapTUHE  MHUDa;
c(hopMUPOBAaHHOCTH 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOM CBSI3U
U T03HAaBAEMOCTH SIBJICHUM MNpPUPOJBI, O POJIM HKCHEPUMEHTa B
¢uszuke, o cucreMooOpasyromeil pond (U3MKK B pPa3BUTHUHU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWK W UX POJIM B IEJOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJAJE€ POCCUHCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSCHEHHUE MPOILIECCOB OKPYXKAIOIIEro

MHUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBIKEHUH Kak
crioco0e CyIecTBOBaHUS MaTepruu, 00 aTOMHO-MOJICKYJISIPHOI TEOpUH
CTPOCHHUSI BEIIECTBA, O (PU3UYECKOH CYIIHOCTH SIBICHUH TPUPOJIBI
(MEXaHWYECKHX, TETUIOBBIX, DSJCKTPOMATHUTHBIX W KBAHTOBBIX);
YMEHUE pa3jinyaTh SBICHHS [0 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOIIMX JaHHOE (U3NIECKOE
SIBIICHHE; YMCHHUE PACIIO3HABATH MPOSIBICHHE U3YYCHHBIX (PHU3UICCKUX
SIBIICHUH B OKPY)KAIOLIEM MHPE, BBIACISS X CYIIECTBEHHBIC CBOWCTBA

(TTpu3HAaKM)

Bnagenue ocHoBaMHM NOHSTHUMHOIO arapara U CHUMBOJIHMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC UX JJIsI PCHICHHA y‘le6HBIX 3aJa4,
YMCHHEC XapaKTCpHU30BaATb CBOICTBa TCII, (1)I/I3I/IIIGCKI/IG SIBJICHHUA H

ITPOLECChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHHue OINCHIBAaTh HU3YUYCHHBIC CBOIMCTBA TE€I H (I)I/ISI/ILIGCKI/IG

SIBJICHHUS, UCTIOJIB3Ys1 (1)H3I/I‘ICCKI/IC BCIIMYHHBI

Bnanenune oOCHOBaMM METOJOB HAydyHOTO TIO3HAHUSA C Y4ETOM
coOnrofieHns MpaBuil 0€30MacHOTO Tpyna: HaOmoJeHHe (PU3NIECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyTOBaHUS MO WHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AIHCHIBATH €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOIBI;
MPOBEACHUE MPSMBIX M KOCBEHHBIX H3MEPEHUH (PU3NUYECKUX BEINYHH:
YMEHHME IUIAHUPOBAaTh HM3MEPEHMs, CaMOCTOSITEIbHO CcOOUpaTh
SKCIEPUMEHTAJIbHYIO YCTAaHOBKY I10 HWHCTPYKLUUH, BBIUYUCIATH
3HAUEHUE BEJIMYMHBI U AHAJIU3UPOBATH IOJyUYEHHBIE PE3YJbTaThl C
Y4ETOM 33JAHHOU MOTPEITHOCTH PE3yIbTaTOB U3MEPEHUN;
IPOBEJCHUE  HECIOXHBIX  OKCIEPUMEHTAIBHBIX  MCCIEAO0BAHMUIA;
CaMOCTOSITEIBHO  cOOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U
MPOBOJUTH  MCCIEAOBaHWE IO  WHCTPYKUUHU,  IPEICTABISATH
MOJIyYE€HHBIE 3aBHUCHUMOCTH (DM3MUECKUX BEJIUYMH B BHJE TaONHI] U
rpaUKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEIaTh BHIBOJIBI 110 PE3YJIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOMCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHas TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOCHUS
ra3oB, JXHAKOCTEH M TBEPABIX Tell, TUTAHETapHAas MOJENb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO siipa) U YMEHHME MPUMEHSTh UX AJs

00BbSICHEHUS (PU3UIECKUX MPOIECCOB

YMmenue 00BACHATh (PU3UUECKHE MPOILIECCHl U CBOMCTBA TEl, B TOM
yhclie M B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3y4EHHBIE CBOICTBA (PU3MUECKUX

HBHCHHﬁ, (bPI?)PI‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH U MOJCIIN

YMeHue pemath pacuéTHele 3adaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTIOJB3YS 3aKOHBI W (OPMYJIBI, CBs3bIBalOIIMe (U3NYECCKUE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPATKOE YCJIOBUE 3ajayH,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBIC, BHIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOIMMBIC ISl €€ PEelICHHs, UCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
IPOBOJUTh PACYEThl W OICHUBATh PEATHUCTUYHOCTH MOJIYYECHHOTO
3HaueHusl (pU3MUecKol BENTUYHMHBI; YMEHUE OIpPeNesaTh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a4Un

YMmenue XapaKTepru30BaTb  IMMPUHIMUIIBI JEHUCTBUS TEXHHUUYECKHX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBINUICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB MO UX OMMUCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBaxX (I)I/I3I/ILICCKI/IX SBIIGHUH U HCO6XO,[[I/IMBIC (bI/I3I/I‘{CCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HWCHOJb30BaTh 3HAHUS O (U3MYECKUX SBICHUSX B
MOBCETHEBHOM KHM3HH s oOecreueHHss O€30MacHOCTH NP
oOpamiernn ¢ OBITOBBIMH ~ NpUOOpaMH W TEXHUYECKUMU
YCTPONCTBAMH, COXPAHEHHUS 3JI0POBbsI M  COONIOJNCHHS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAIOIIEH cpeae; IOHMMAaHUe
HEOOXOIMMOCTH TPUMEHEHHS JOCTHKCHHH (PU3MKH W TEXHOJIOTHI

AJI paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUSA

11

OnelT moOMCcKa, NpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOpMALIUU
(u3MYECKOTO COJEp)KaHUA C HCIOJIb30BAaHUEM HH(POPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHUE OLIEHUBATh JOCTOBEPHOCTH
MOJy4eHHON WH(OpMAIMM Ha OCHOBE HMEIONIUXCS 3HAaHUU U
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, yYMEHHME  HCIOJIb30BAaTh  IpU
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAYYHO-MOMYJSIPHYIO JIUTEpaTypy
(bu3MUecKoro coAep KaHMsl, CIPABOYHbIE MaTepHajbl, PECypChl CETH
Wnrtepner; BnageHue 0a30BBIMM  HaBbIKAMHU  [IPeOOpa3OBaHUS
nHpOpMaUM W3 OJHOW 3HAKOBOW CHCTEMBI B JIPYI'yl0; YMEHHUE
co3JaBaThb COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOILECHHS Ha

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




HEPEYEHD 2JIEMEHTOB COAEP KXAHUSA, IPOBEPAEMBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 MEXAHUYECKHUE SABJIEHUA
11 Mexannueckoe JBukeHHe. MarepuanpHas Touka. Cuctema  OTcuéra.
OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe JBHKeHHe. CpenHsis ckopocTh. PopMmyna A
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t
PaBHOMepHOE mpsIMOIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIMHATHI T€la OT
BPEMEHH B ClIydae PaBHOMEPHOTO MPSMOJIMHENHOTO JIBUKECHHUS:
13 x(f)=x,+vt
I'padukn 3aBHCHMMOCTH OT BpPEMEHM JJIsi MPOEKLUUU CKOPOCTH, TPOEKIMH
IepeMENIeHUs, MyTH, KOOPAMHATBI NPU PABHOMEPHOM NPSIMOJIMHEWHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHl TEJla OT BPEMEHHM B CIyda€ PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
2
Sy =vy, #1+a, = 3
@opmynbl U1l MPOEKUHUU MEPEMELIEHUs, NPOEKLIHH CKOPOCTH U MPOEKIHUH
YCKOPEHMS IPU PABHOYCKOPEHHOM MPAMOJIUHEHHOM JBUKEHUU:
14 s (N =u,, -t+a §
: x — Mix ) ?
U.T('r) =V, T4, -1,
a.(f)=canst,
vy, -y, =2a,s,
I'paduxy 3aBUCHMOCTH OT BpEMEHM JJsl NPOEKIMHM YCKOPEHHsI, MPOEKIHUU
CKOPOCTH, IIPOEKIUU IepeMELIEHUs, KOOPAUHATHI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABHKEHUU
CBobGoaHoe maaeHue. Gopmyibl, ONUCHIBAIOIIME CBOOOJHOE MaJieHHEe Teja I
1.5 BEPTUKAIM (ABM)KEHUE Tejla BHU3 MM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTH OT BPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




OpOCKOHUU CKOPOCTH W KOOPAWHATHI IIpU CBO6OI[HOM nmaacHuu TCj1a II0

BEPTUKAIIN

CKopoCcTh pPAaBHOMEPHOIO JBMJKEHHUS Tejla M0 OKpyxkHOcTU. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U TEPUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpemMuTenbHOe ycKOpeHWe. HampamieHue I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyrna st BBIYUCICHUS YCKOPEHUS:
2
a — U
" R
®dopmyra, CBI3BIBAOIIAS TIEPUOJ] M YaCTOTY OOpaIeHNs:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
b= 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 M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =—F
112 Tpenue nokosi U TpeHUe CKONIbKEeHUs. DopMyIia i BBIYUCIECHUS MOIYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

1.13

Hedopmanust Tema. Yopyrue u Heynpyrue aedopmanuu. 3akoH yOpyrou
nedpopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMUPHOT'O TATOTCHUA:

My -1,
F=¢g L1 2
R
Cuna TsbrecTd. Y CKOpeHue CBOOOTHOTO MaICHHUS.
dopmyna JUIsl BBIYUCIEHUS CUJIbI TSDKECTH BOJIM3H oBepxHocTH 3emuu: F = mg.
JBmxenue mianet Bokpyr Connna. [lepBas kocMudeckass CKOpOCTb.

HesecomocTs u nieperpysku

1.15

Nmmnynbe Tena — BekTopHas pu3nyeckas BEIMUMHA.
=mi

Nmnynec cuctemsl Ten. U3MeHneHue umnynbsca. MMmynbe cumbl

1.16

3aKOH COXpaHCHHS HMITYJIbCA JIJISl 3aMKHYTOW CHCTEMBI TEJ:
D=nyUy -+, U, =const

PeaxtuBHOE JABHXCHHEC

1.17

Mexannyeckas pabora. @opmyia /sl BBIYUCICHUS paOOThI CUIIBL:

A=Fsoosct

MexaHuueckasi MOIITHOCTbD:

nv=4
I

1.18

Kunernueckas u MNOTCHIUAJIbHAs SHCPIUA. d)opMyna JJIs BBIYUCIICHUA

KUHETHYECKOM OHEPruun:

HE)E
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITMAIbHOM




OHCPIUM TCJIa, IOAHATOIO

HaJ 3eMuIéii:

E,= mgh

Mexanudeckast SHEPTHUsL:

E=E;.+E p
1.19 3aK0oH COXpaHEeHHsS MeXaHu4eckoi sHepruu. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOI 3HEpPTUU B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpareHne MEXaHMYECKON YPHEPTUH MPU HATTUIUH CHIIBI TPESHMUSL.
[IpocThie MeXaHU3MBIL. «30J0TOE IPABUIIOY» MEXAHHKH.
Poruar. Momenr cuitel: M - Fl.
VYcnoBue paBHOBECHUS phlyara:
M +M +..=0
1.20
[ToasmwxHbIi 1 HeMOABWKHBIN O0510KU. KITJI mpocThIXx MeXxaHU3MOB,
n= Aﬂmma
A—a&rpanema
JlaBiienue TBEpIOTO TeEA.
@dopmyna s BBIYUCICHUS JaBJICHUS TBEPAOTO Tena:
_F
P= h
191 JaBnenue raza. AtmocdepHoe JaBiacHUE.
' I'mapocraTuyeckoe naBiieHUE BHYTPH KHIKOCTH.
dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=Pg+Pn,
1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @dopmyna s ONPENCICHHS BBITAJIKUBAIONIEH CHUJIBL,
JNENUCTBYIOUIEH Ha TEJO, NOTPYKEHHOE B )KUIKOCTh WM Ta3:
1.23

Fam =PV

Ycnopue niaBanus Tena. [lnaBanue CyAOB U BO3QYXOIIJIABAHUC




1.24

MexaHuueckue KoyieOaHus. AMIUIMTYJa, TEPHOJ W YacToTa KoJeOaHH.

®opmyrna, CBSA3BIBAIOIIAS YACTOTY M NIEPUO]] KOJIeOaHU:

1.25

MaremMaTtnueckuii ¥ NpPYKUHHBIM MasTHUKH. [IpeBpamieHue sHeprum npu

KOJIE0ATEIFHOM JIBIDKCHAHN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCKHue BOJIHEL. HpO]IOJ'II)HI)IC N TIONICPCUYHLIC BOJIHEBI. I[J'II/IHa BOJIHBI U

CKOPOCTh PaCHpOCTPAaHCHUS BOJIHBIL:

L=v-T

1.28

3ByK. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa I'PAHHUIIE

IByX cpell. IH(pa3Byk U ynbTpa3ByK

1.29

Ipakxmuueckue pabomoi

N3mepenne cpenHeil MIOTHOCTH BEMIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPY>KUHBL;, KOAh UIIEHTa TPEHUSI CKOJIBKEHUS; PaOOThI CHUJIBI TPEHHS, CHIIbI
YIPYTrOCTH; CPETHEH CKOPOCTH IBMXKEHMsI Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM MO HAKIOHHOW IUIOCKOCTH; YacTOThl H
nepuoja KojeOaHMM MAaTeMaTH4ecKOro MasTHHMKA; YacTOThl U MepHoja
KoJieOaHui MPY)KMHHOTO MAasTHHKA; MOMEHTA CHJIbI, IEHCTBYIOIIETO Ha pblYar;
paboThl CUJIBl YOPYrOCTH IpPHU HOIBEME Ipy3a C MOMOIIBIO HEMOJBHKHOTO
6510Ka; pabOThl CHIIBI YIPYTOCTH IPU MOIBEME Irpy3a ¢ MOMOIIBIO MOJBUKHOTO
0J10Ka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOW CHJIBI OT 00bEMa MOTPYKEHHOU
YacTH TeNa U OT IUIOTHOCTH KUAKOCTU; HE3aBUCUMOCTH BBITAIKHBAIOIICH CHIIbI
OT MAacChI T€JIa; CUJIbl TPEHHS CKOJILKEHUSI OT CUITbl HOPMAaJIbHOTO JABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HHKAIOIICH B MPYKUHE, OT CTCHCHH
nedopManuu MpyKUHBI, YCKOPEHHUsT OpycKa OT yIjia HaKJIOHA HampaBISIOUICH;
nepuoja (4acToTel) KOoJeOaHUN HUTSHOTO MasTHHKA OT JUIMHBI HUTH; MEpUoJa
KoJe0aHU MPYKHUHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKHUHBL
UCCIIEJIOBaHNE HE3aBUCHUMOCTH MEpHOJia KOJICOAHHH HUTSHOTO MAasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUA PABHOBCCHUS pbIUara

1.30

Qusuueckue sA6NeHUs 6 npupode: TPUMEPHl JABWXKEHHS C pa3IMYHBIMU
CKOPOCTSIMU B KMUBOUM U HEXUBOI NPUPOJE, NENCTBUE CUIIBI TPEHUS B IPUPOJE U

TCXHUKEC, MNPUIHMBbBI W OTJWBBI, JABWXCHUC IIJIAHCT ConHeuHoOH CHUCTCMBI,




PEaKTUBHOE JIBU)KCHHE JKUBBIX OPIaHU3MOB, PblYaru B TEJIC YEJIOBEKA, BIUSHUE
aTMOoc(EepHOTO JaBICHUS HA JKUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KMBOTHBIMH, 3CMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoﬁcmea.‘ CIIMAOMCTpP, AATYHUKHU IIOJIOKCHHA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[NOAIIHMIIHWKH, PaKCTbl, pbIyar, HOI[BI/DKHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAKJIOHHAaA IIJIOCKOCTb, IMPOCTBIC MCXAHU3MbI B 6I)ITy,

L3l COOOILAoIINECs COCY/bl, YCTPOWCTBO BOJONPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HACOC, apeoMeTp, 3XOJIOT,
WCTIOJIb30BAHUE YIIbTPA3BYyKa B OBITY H TEXHUKE

2 TEIJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIO)KEHUSI  MOJIEKYJSIPHO-KMHETHYECKOH  TEOpUH  CTPOCHUS

2.1 BelecTBa. Mosenu TBEPAOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUI BELIECTBA.
Kpucranmudeckne n amop(HbIe Tena

”5 JlBmwkeHue dvactui BemectBa. CBs3b CKOPOCTHM JBWKEHHUS YacTUI[ C

' Temneparypoil. bpoynoBckoe aBmxenue, 1uddysus

2.3 CMaumnBaHue U KanwUISIpHbIE SIBJICHUS

2.4 TennoBoe pacIMpeHne U CKaATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sneprus. PaGora u Termiomnepenaua Kak cHoocoObl H3MEHEHHS

' BHYTPEHHEUN SHEPTUU

2.7 Bune! Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYECHUE
Harpesanue wu oxmnaxnenue Ten. KomauwdecTBo  TeruoTel.  YjaenbHas
TEIUIOEMKOCTbD:

2.8
O=am(t,—1,)
3aKOH COXpaHEHHsI PHEPTMHM B TEIUIOBBIX IpoIleccax. YpaBHEHHE TEIUIOBOTO
Oananca:

2.9

O +0,+..=0
Hcnapenne u koHzaeHcauus. V3MeHeHue BHYTpeHHEW SHepruud B Ipoliecce
210 UCTapeHus W KoHJeHcanuu. KurneHwe >kuakocTH. VYJenpHass TeIuloTa

napoo6pazoBanus: L = Q/m
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BitaxxHOCTB BO311yXa

2.12

IInaBnenne wu kpucramsauus. I3MeHeHWe BHYTpEHHEH OHEpPIUM IIpU

IUIaBJICHUUW U KPpUCTAJUIU3allH. yI[eJIBHaSI TCIJI0TA IIJIaBJICHUA:

2.13

BuyTpeHnHss dHEeprus cropaHus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIUBA:

g=Q/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 reroBoro apurarens

2.15

Ipakxmuueckue pabomoi

W3mepenune ynenbHOM TEITOEMKOCTH METaJUIMYECKOro LMJIMHIPA; KOJIMYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIiepaTypbl (UKCHPOBAHHOU
MacCchl, B KOTOPYIO ONYIIEH HArpeTbld IWIMHIP; KOJMYECTBA TEIUIOTHI,
OTJAHHOTO HAarpeThiM MIJIMHAPOM, MOCJIE OMYCKAHUS €ro B BOJQY KOMHATHOM
TeMIEpPaTypbl; OTHOCHUTEIBHOM BJIQKHOCTH BO3AyXa; YACIbHOW TEIUIOTHI
IIaBjieHus JbAa. McecnegoBaHue WM3MEHEHHsI TEMIIEpaTypbl BOJBI  NPH
Pa3IUYHBIX YCIOBUSIX; SIBJICHUS TEIJIOOOMEHA NpPU CMEIIMBAHUU XOJOIHOU U

ropsiueii BOJIbI; IpoIiecca HCIapeHHst

2.16

Dusuveckue sA61eHUA 8 npupode.‘ IMOBEPXHOCTHOC HATSXKCHHUEC W KallWJIJIAPHBIC
SABJIICHHA B IIPUPOAC, KPHUCTAJLJIBI B IIPUPOAEC, HU3IIYUCHHC COJ'IHI_[a, 3aMEp3aHuC

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHuE POCHl, TyMaHa, UHEes, CHera

2.17

Texnuueckue ycmpoﬁcmea.‘ KanmuJjisipbl, IpUMEPBI UCIIOJIB30BaHUA KPHCTAJIIIOB,
)I(HI[KOCTHBIﬁ TEPMOMETP, AATYHUK TEMIICPATYPBI, TEPMOC, CUCTEMaA OTOILICHUA
JAOMOB, T'HI'POMECTPLI, IMCUXPOMECTp, I1apoBasd Typ6I/IHa, ABUTI'aTCJ]Ib BHYTPCHHCTO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_[I/I$I TCII. I[Ba BHAA SJICKTPHUYCCKHUX 3apsAa0B

3.2

BsaumonelictBue 3apskeHHBIX Tedl. 3akoH Kynona

3.3

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

3.4

QHCKTpI/I‘{eCKOe II0JIC. HaprI)KéHHOCTB SJICKTPUYCCKOTO  TIOJIA. HpI/IHLII/IH

CYIICPIIO3UIHUH DJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsA10B. I[CﬁCTBI/IC QJICKTPUYCCKOTO TIOJId Ha

QJICKTPUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU




[TocrosinubIi nekTpuyecKkuid ToK. JleicTBus anekTpuyeckoro Toka. Cuma Toka.

Hanpsixenue.
3.6 l=qg/t,U=A/
DIEKTPUYECKOE COMIPOTUBIICHUE. Y ICIIBHOE JIEKTPHUUECKOE COITPOTHUBIICHHE:
3.7 R =pl/S
3.8 3akon Oma s yuactka snekrpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,
3.9 [TapannensHO€ COETUHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;I=1+1;R=2.
2 2 2
CMenranHble COSAMHEHUS TIPOBOTHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=IR-t
312 OnbiT Opcrena. MarHutHOe TOJI€ MPSAMOTO MPOBOJHHMKA C TOKOM. JIMHMM
MAarHUTHOW MHIYKIIHH
31 MarautHoe m[oJ€ MOCTOSHHOTO MAarHnra. B3anMOIeiCTBHE MOCTOSIHHBIX
MarHuToB
3.14 JleficTBMEe MarHUTHOTO TI0JISI HA MPOBOJHUK C TOKOM
3.15 Oneiter @apanes. fIBineHue snekrpoMarHuTHON MHAYKUUH. [Tpasuiio Jlenna
Ipaxmuueckue pabomoi
N3mepeHne  ANEKTPUYECKOTO  CONMPOTUBIEHUS  PE3UCTOPAa;  MOIIHOCTH
316 ANEKTPUYECKOTO TOKa; pabOTHI ANEKTPUIECKOTO TOKA.

HccnegoBanne 3aBUCHMOCTH  CHJIBI TOK4, BO3HHUKAIOUICTO B TIPOBOJHHKE
(pesncmpm, J'IaMl'IO‘-IKa), OT HAIIPSPKCHHUA HAa KOHILIAX IMPOBOJAHHKA; 3aBUCUMOCTHU

CONIPOTUBJICHUA OT IJIMHBI IPOBOJHUKA, IIJIOMIAANW €TO IMOIICPECYHOI'0 CCUCHUA U




YIEJIBHOTO COIPOTUBJICHUSI.
[IpoBepka npaBuiia sl ANEKTPUUYECKOTO HAIPSHKEHUS IPU MOCIEI0BATEIIBHOM
COEIMHEHUU NPOBOJAHMKOB; MpaBWJA JUIsl CHJIbl 3JIEKTPUYECKOIO TOKAa IIpU

napayuleJIbHOM COEMHEHUHU IIPOBOIHUKOB (PE3UCTOPHI U JJAMIIOUKA)

Qusuueckue AGNeHUs 6 Npupooe: DIEKTPUUYECKUE SBICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO >KMBBIX OPTaHU3MOB, MAarHUTHOE TOJIE€ 3eMJIU, JPEi( MOIIOCOB,
POJIb MATHUTHOTO TOJIS TSI )KU3HH Ha 3eMIe, TIOJISIPHOE CUSHUE
Texnuueckue ycmpouicmea: SIEKTPOCKOI, aMIIepMeTp, BOJIBTMETP, peocTarT,
CU€TUMK  DIIEKTPUYECKOW  DHEPTruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTebHbIE AIEKTPONIPUOOPHI (ipumepsr), AIEKTPUYECKUE
MPEIOXPAHUTEHN, JIIEKTPOMArHUT, ODIEKTPOJBHUTATENbh IOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHBIE BOJHBL [1Ikana 3JeKTpOMarHUTHBIX BOJTH
3.20 JlygeBast moJsienb cBeta. [IpsiMONMHEIHOE pacipoCTpaHEeHUE CBETa
3.21 3akoH oTpaxkeHus ceera. [1nockoe 3epkaino
3.22 [Ipenomnenne cBeta. 3aKOH MPETOMIICHHUS CBETa
3.23 JHucnepcus cBera
3.2 JIunza. Xoxa nydeil B nuH3e. POKYCHOE PAcCTOSIHUE JUH3BL. OnTUYecKas cuiia
' mun3el: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTudeckue npudopsl
Ipaxmuueckue pabomoi
N3mepenue ontuyeckoil cuiibl coOuparomieil JuH3bI; (POKYCHOTO PAacCTOSHHS
coOuparomieid 7uH3BI (MO CBOMCTBY paBEHCTBAa pa3MEpoB INpeaMeTa Hu
U300pakeHusi, KOTJa MpeAMET PacHoJIOKEeH B JBOMHOM (oKyce), Mmoka3aTels
3.26 MPEIIOMJICHUS CTEKIIA.
HccnenoBanue cBoiicTBa M300paeHMs, MOTYYEHHOTO C TIOMOIIBbIO cOOMparoieit
JUH3bI; W3MEHEHUA (OKYCHOTO pACCTOSIHUS JABYX CJOKEHHBIX JIMH3;
3aBUCHUMOCTH YTJia MPEIOMIICHUSI CBETOBOTO Jiyya OT yIJia MaJeHUs Ha TPaHUIIE
«BO3/YX — CTEKIIO»
397 Qusuueckue senenus 6 npupode: 3atMeHus ConHua u JlyHsl, 1BeTa Ted,
. ONTHYECKHUE SIBIEHUs B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
398 Texnuueckue ycmpouicmea: O4YKH, TEPHUCKOM, QoToanmapaT, ONTHYECKHE
. CBETOBO/IBI
4 KBAHTOBEGIE SAABJIEHUA




PagnoaktuBHOCTE. Anb(da-, Oera-, raMma-uznydeHusi. Peakiuu anbda-u Oera-

4.1
pacnazga

4.2 OmnsiThl Peszepdopna no paccesnuto anbha-vactui. [InanerapHas Moiens atoma

4.3 CocraB atomHOrO sigpa. M30Toms!

4.4 [Tepuon nmonmypacnaaa aTOMHBIX SIAEP

4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHUCET
Qusuueckue a61eHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, PaJUOAKTUBHOE MW3JIyd€HHUE MPHUPOJHBIX MHUHEPAJIOB,
JefcTBHE paJiMOaKTUBHBIX M3JTy4YEHHUI Ha OpraHu3M 4eJIoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHAUBUYyaIbHBIA JT03UMETp, KaMmepa

BunbcoHa, anepHas sHEpreTuKa




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

» Ousnka: 7-i knacc: 6a30BbI ypoBeHb: yueOHuk, 7 knacce/ [lepoimkun U.M., Banos A..,
AxunonepHoe o6mectBo «M3narenberBo «lIpocsemienne»

» Ousuka: 8-i kiacc: 6a30BBIi ypoBeHb: yueOHuk, 8 knacce/ [lepeimkun Y. M., Banos A. U.,
AxuunonepHoe o6mectso «M3narensbctBo «lIpocsenienne»

» Ouszuka: 9-i kiacc: 6a30BbIN ypoBeHb: yueOHukK, 9 knacc/ [lepeimkun U. M., I'yrauk E. M.,
NBanoB A. 1., IlerpoBa M. A., AkiimonepHoe obuiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. [IpumepHas mporpaMmma CpeHero (IoJIHOTo) oouiero oopazoBaHus Mo GU3KKe JUIsl TPOPHUILHOTO
ypoBHS (TUchMO JlermapTaMeHnTa rocyAapCTBEHHOM MOJUTHKH B 00pa3oBaHud MUHHCTEPCTBA
oOpazoBanus u Hayku Poccuu ot 07.07.2005 Ne 03-1263)

2. YueOnuk I'.5l. Msxuiues, b.b. byxosues, B.M. Uapyrun «®u3uka 11 knacc: yueOHUK 1715
00111€00pa30BaTEIBHBIX YIPEIKACHUMN: 0a30BbIN 1 TPOPIIBHBINA ypoBHI»,M.: «IIpocBemienuey,
2010.

3. PermkeBny A.T1. COopHUK 3a1a4 o (u3uKe UTst 7-9 KIIacCOB CpeHeH MIKoJIbl. — 12-¢ n3m.- M.:
«Ipocsemenney, 1988

4. KontpomnsHbie padboThl o pusuke: 7-9 xi.: Ku. s yaurens / A.E.Mapon, E.A.Mapos.- 2-¢
U311~

M.: «IIpocBemienue», 2004

5. JIeMOHCTpaIMOHHBIN YKCIIEPUMEHT 110 (u3UKe B cpenneit mrkoie. Y. 1. Mexanuka,
MOJIEKYJISIpHas

(u3uka, ocHOBBI ekTpoanHaMuku. [lox pea. A.A. ITokposckoro. U3x 3-e.- M.: «IIpocBemieHue»,
1978

6. OBenunk J.E. u np. Mertoauka npenoaBanus GU3UKU B cpeaHei mkoje: Mexannka: [Tocooue
TUIs

yautens. 2-¢ u3a.- M.: «IIpocBemenuey, 1986

7. KupbsinoB A.I1., Kopmrynos C.M. Tepmoannamuka u MojekyisapHas pusuka. - M.:
«[IpocBemienuey,

1977

8. ®usuka. 7-9 Ki1acchl: MPOEKTHAs IEATENbHOCTh ydanuxcs/ aBT.-cocT. H.A. JIpimapesa. -
Bousrorpaa: Yuutens, 2008

9. I'opnosa JI.A. nterpupoBannbie ypoku ¢pusuku: 7-11 kiaccel. — M.:BAKO, 2009

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. ®u3uka B mKose. DIEKTPOHHBIE YPOKHU U TECTHL. |BI)KEHHE U B3aUMOAEHCTBUE TEIL.
JIBM>KEHUE U CHITBI

2. ®u3uKa B IIKoJIe. DIIEKTPOHHbIE YPOKH U TecThl. PaboTa. MomHuocTs. DHeprus. ['paButanusi.
3aKOH COXpaHEHMsI SHEPTUU.



3. ®u3uKa B HIKOJIE. DJIEKTPOHHBIE YPOKHU U T€CThl. MOJIEKyIspHAas CTPYKTYpa MaTEpPHH.
Buyrpennss sHeprusi.

4. ®u3uka B WKOJE. DIEKTPOHHBIE YPOKU U TECThI. DJIEKTPUUECKHE 110JIs1. MarHUTHBIE MOJIS.

5. ®u3uka B MKoJE. DJICKTPOHHBIE YPOKU U TECTHI. DJeKTpudeckuid Tok. [lonyuenue u nepenaua
JJIEKTPOIHEPI UHU.






