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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlIeHO HAa (QOPMUpPOBAHUE
€CTECTBEHHOHAYYHOW TI'PaMOTHOCTH OOY4YalOIMXCSl U OPraHU3alMI0 HU3YUYEHUS
(Gu3MKK Ha NEATEIbHOCTHOM OcHOBE. B mporpamme no (u3MKe y4YUTBHIBArOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanum3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM O0YyUYCeHHsI, a TaKKe
MEXKIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YyYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa € LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
IPEIMETOB, IMOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE NPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH H (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpefoCcTaBisieT HauboJiee SCHble O00pa3lbl NPUMEHEHHS HAy4YHOrO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOMT B (POPMHPOBAHMM E€CTECTBEHHOHAYYHOW T'PAaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

WN3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

e UWHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAYYHBIC
J0Ka3aTeNbCTBA JUISI TIOTYYCHHSI BHIBOIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKAEHHONW pelICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
W3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy O0Oy4YeHHUIO B 3TOM HAlpPaBJICHUU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMM HAOIIOAATh MPHUPOIHBIC SIBJICHUS W BBIIOJHSATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSIX (DU3UKH, aHAIH3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha w3yuenne ¢usuku (0a30BbI YpOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1lacce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHbIN XapaKkTep, YIUTENb JelaeT BIOOP MPOBEACHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O mnpupone. SBimeHus npuponbl. PU3NUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbl. M3MmepeHue ¢usnyeckux BenuuuH. Pdusnueckue
npudopsl. [lorpentHocts u3mepeHunil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl TMO3HAHMA: HAONIO/EHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIOTE3, SKCIIEPUMEHT I10 NIPOBEPKE TMIIOTE3, OOBSICHEHHE
Habmogaemoro aBieHus1. Onucanne GU3NIECKUX SBICHUN C TTOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuyeckue, TEIUIOBbIE, DJJIEKTPUYECKHE, MAarHUTHbIE, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomul u onvimel.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoOB MaJbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue mcciaenoBaHMs MO NPOBEPKE TMIOTE3bI: JAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pa3zneu 2. IlepBoHayajibHbIe CBEICHUS O CTPOCHUM BeELIECTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temnepatypoil. bpoyHoBckoe nBumxkenue, nuddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmomenue  siBmeHWid,  OOBSACHAIOMIMXCA  NPUTSKECHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBUKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MPU HEPABHOMEPHOM IBHKEHUHU. Pacuér myTtu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3mMepenune cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHUS U CHUJIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHOomercTByromas cui. Cuiia TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuka To
HAKJIOHHOM TIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

4. OnbITBI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHOUN CHUIIBL.

5. ONBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTDh CHJIbI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBJEHUS raza OT 00bEMa, Temmeparyphl. llepemaua naBineHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUuMHBI CylIeCTBOBaHHUS
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JlencTBrE KUIKOCTH M ra3a Ha IMOTPYKEHHOE B HUX TEJO. BhITAIKMBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

8. YclOBHE IJIaBaHUA TeJ: IJIAaBaHUE WJIM MOTPYKEHUE TEN B 3aBUCUMOCTH
OT COOTHOIIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopnwie pabomul u onvimaul.

1. HccnepoBanue 3aBHCMMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLIECH  CHUJIbI, JCWUCTBYIOIIEHM HAa  TEJO,
MOTPYKEHHOE B KUJIKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHUIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacChlI TeJa.

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
YKUJKOCTh YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbIUar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS phluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS DHEPTHS.
IIpeBpalieHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. Hzmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUU CTPOCHMS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOW TEOPHUU.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOMCTB ra3oB, XKHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmaunBaHN€E U KallWUISIPHBIE SIBIICHUS. TEIIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBneHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHUS.

BnaxnHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer paboTel TeroBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOIIEH CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenune nuddysuu.

HabGnronenue siBjeHUi cMauuBaHUs U KallWJUISIPHBIX SIBJICHUM.
HabnroneHue TemioBoro pacupeHus Teul.

W3MeHeHne naBieHus ra3a npu U3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHust TEMIIEPATYPBI.

Buae! Tenmonepenayn.

OxJax/1IeHue TpU COBEPLIEHUH PabOTHI.

HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune moctossHCTBA TeMITepaTyphl MPH TJIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
OMnBITHI MO BBIPAIIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaUIOHE MIMPUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITMHBI CTOJIOMKA KUIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

HaGmronenne wu3MeHEHUs] BHYTPEHHEH OHEpPruM Tella B pPe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METATUTMUYECKUM LIMJIHHIPOM.

Onpenenenue yaeabHOW TEIMITIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanmsi Tea. [Ba poja sieKTpUYecKuX 3apsaoB. BzanmopelnctBue
3apsbKeHHbIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

DnekTpuueckoe mosie. Hanpsok€HHOCTh 3yieKTpuueckoro mojs. IlpuHiun
CYNEPHO3UIIUN IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKM W  JMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIEHCTBUS SJIEKTPUYECKOrO0 TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. IlocimepoBaTtenbHOE M MApajuIeNIbHOE  COEIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—JIenna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1ose 3eMIIM U €ro 3HAYCHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOJTHUKH U TUBIEKTPUKHU.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIEHHUs MOJHOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopaenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe nose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOT'O MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW HHTYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.
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11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA Tel WHAYKIWEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJICKTPUKHU.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepenue u peryJIupoBaHue CUIIbl TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI TMPOBOJAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3ydeHre MarHUTHOTO TIOJIsi  TOCTOSIHHBIX ~ MAarHUTOB TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aMMOJEHCTBUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUM 3HAYEHUS W HAINPABICHUS WHAYKIMOHHOIO
TOKA.

9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMepHOe npsiMonHENHOE ABWKEHUE. CpellHsAsl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHIMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMJIM. [loTeHIIManbHast SJHEprUs CxKATOW NMpyKUHbl. KuHeTnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogenne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.



o u bk~ w

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

CpaBHEHHE TyTe W TPACKTOPUI IBUKEHUS OJHOTO M TOrO XK€ Teja
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUKEHUS.
HccnenoBanye NpU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CUII IIPU B3aUMOJICHCTBUU TEJL.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeEJIA M0 IEUCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JIBUKEHUS [IAPUKA VI TETIEKKU.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WIIW JBHKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JABMIXKEHHH 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIbI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
M0 TOPU3OHTAIBHOU MOBEPXHOCTH.



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJie0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnyecKuil U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. I[IpomonbHble U
nonepeyHbie  BOJIHBL. J[MMHA BOJHBI M CKOpPOCTh €€ pacnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3ByK u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MO JEHUCTBUEM CHUJIBI TSHKECTU U CHUIIBI
YIPYTOCTH.

HabGnronenue xonebaHuii rpy3a Ha HUTU U HA TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHue YacTOThl W MepUoja KOJEOAaHMH MaTeMaTUYECKOTO
MasiTHUKA.

2. OmpeneneHuie 4acTOThl U IEPHOJA KOIeOaHU MPY>KUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCHUMOCTH MEpHUOJIa KOJEOaHUM MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. HWccnenoBanue 3aBUCUMOCTH NEpUOIa KOJICOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OnbITbI, JI€MOHCTPUPYIOLIME  3aBUCHMOCTb  Iepuojaa  KojeOaHui
IPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJICHUS.

I L

Paznen 10. D1eKTpOMATrHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomarHuTHas npupoaa ceera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  HMcrounuku ~— cBera.  I[IpsMosmnHerHOoe
pactnipoctpanenue cBeta. 3atmenust Connia u Jlynsl. Otpaxenue cBeta. [lmockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lcronb30BaHME TIOJHOTO BHYTPEHHETO OTPAKEHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKONIa M Tejieckona. ['ma3 kak omnrTuueckas cuctema. bin3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4ed B paCCEHBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaXEHHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCJ'IGI[OBaHI/Ie 3dBHUCUMOCTHU YyTJIa IMPCJIOMJICHHUA CBCTOBOI'O Jiyda OT YyTJia
MNaacHrA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHnue n300paxeHMii ¢ TOMOIIBIO COOUPAIOILEH JIUH3BI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnbITBI O BOCHPUSTHIO LIBETA MPEAMETOB MPU UX HAOIIOACHUM uYepe3
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u mmanerapHas mojnens aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usinydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBsA3p MacCel M dHEpruu. Peakuuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHW HA IKUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus usimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHs II0JyYEHHBbIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszera peaausyercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METO/Ibl UCCIEOBAHUS (PU3UUECKUX SBIICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HICTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3nuecKoil HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYpPBIL;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢dopmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0/1aromoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBuUi 0O€30IacHOro IOBEIEHUS Ha
TpaHCHOPTE, HA JIOpOrax, ¢ IEKTPUYECKHUM U TEIUIOBBIM OOOPYJIOBAHHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCHH, MNPU3HAHHE CBOETrO IMpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4yejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4yacTU€ B pEUICHUM NPAKTUYECKUX 3a7ady (B paMKax CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH W



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPO(eCChid, CBI3aHHBIX C (DU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [ OKPYKAIOIIEH CPEBI;

e - OCO3HaHHE TJ00AIILHOTO XapaKTepa SKOJOTHMYECKUX MpobJieM U MyTed HuX

pelieHus;

e 8) amanTanmum K HU3MEHSIONIMMCS YCJIOBHUSIM COLMAJBLHOW W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPU BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO
JIeSITETIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOET0 pA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MUECKHUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX MOCIIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHUS TporpaMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOIIUE TO3HABATEIbHbIC YHUBEPCAIbHBIC YICOHBIC ICHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBnle JJornueckue J1elicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KJIACCU(PUKAIINHA, OCHOBAHHUS JIJIS
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISBJISITh TTPHUYMHHO-CJICACTBEHHBIC CBS3M TMPH U3YYCHUU (PUINUECKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoi
3amaun (CpaBHEHHWE HECKOJIBKUX BAapPHAHTOB PEIICHUS, BBIOOp HamOojee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/IbCKHe IeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI DKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUIUYECKOTO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMAaLHIO,
MIOJIYYEHHYIO B XOJI€ MCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBENEHHOIO HAOIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTAaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMKM WIH JAHHBIX C Y4ETOM MPEMAJIOKEHHOW Yy4eOHOU
bu3nYeCKON 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (OpPMY MpPEICTaBIICHUS
uHpOpMaMu W WUIIOCTPUPOBATh pEUIaeMble 3aJladyd  HECIOKHBIMU
CXE€MaMH, AuarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBaTh WJEU, HAllCJICHHbIE HA pELICHUE 33Jaud U MOIAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS

COIMOCTABJIATh CBOM CYXICHHS C CYXICHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;



BBIPA)KAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISATH PE3YIIBTATHI BHIIOJTHEHHOTO (PH3MYECKOTO OIBITa
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUyaTbHOW pabOThI TpPHU PEHICHUH KOHKPETHOH (U3UUECKON
npobIeMBl;

NPUHUMATPH IIEJTH COBMECTHOW JESATEIbHOCTH, OPTaHU30BBIBAThH JCHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITIOJTHSTH CBOIO YacTh PabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HANpABICHUIO M KOOPAMHUPYS CBOW JEHCTBHS C JIPYTHMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBIIATh NIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsiX, TPEOYIOIINUX
JUIsL pelieHns (U3NUECKUX 3HaHU;

OPUEHTUPOBATBCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHSATHE pPELIEHUS B TpYMNIE, NPUHATHE pPEIICHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4l WIIH
IUIaHa HMCCIIEOBAHUSA C YYETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS])  Ppe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3MYECKOro HMCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyallMi, YCTAaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYTOro;
npU3HaBaTh CBOE MPABO Ha OIIMOKY MpU pEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHME W  XUMHUYECKHE  SIBJICHMUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEMHOE), TPAaeKTOpHUsA, PaBHOAECHCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznudath sBiacHUS (Auddy3us, TEMIOBOE IBWKEHUE YaCTHI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aUMOJICCTBUE TEJI, PABHOBECUE TBEPHABIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TepeAada MAaBJiCHUS TBEPABIMU TENaMHU, XUIKOCTIMU U
razamud, atrMocdepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [PEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (UBUYECKUX  SBICHUUA B
OKpYXalollleM MHpEe, B TOM uHcle (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTSMH B >KMBOM M HEXKUBOU
NpUpoJie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJEC U TEXHUKE, BIIMSHUE
aTMOC(EepHOro JaBJEHUS Ha KMBOW OpraHU3M, IJIABaHUE PBIO, phlYaru B
TeJIe YeJIOBeKa, MPU ATOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYECHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢buznyeckue BENIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BPEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpPEeHUsa, AaBlicHHWEe (TBEPAOTO Tejla, KUJKOCTH, Tas3a),
BBITAJIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTb, IUICYO CHJIBI,
MOMEHT CHWJbl, KOI(POUIIMEHT TMOJE3HOr0 JCHCTBUS MEXaHH3MOB,
KMHETUYEeCKass M TMOTEHIMaTIbHAs JHEPTUsi), NMPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MUYECKUH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTH (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEHN (DM3UYECKUX BEJIIMYUH;
XapakTepu30oBaTh CBOWCTBA Tes, (DU3WYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIB3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWIO paBHOBecHs pbiuara (0510ka),



«30JI0TOE€ MpPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruH, TPU DSTOM [aBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEJN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalud IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBl U
(GopMyIibl, CBS3bIBAIOLIME (PU3MUECKHE BEIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI PEIICHUs 3a]1ad, OLEHUBATh PEATTUCTUUHOCTD
NOJy4€HHOM (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOUIU
(U3HMYECKUX METOJI0OB, B OITMCAHUU UCCIIEIOBAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTh W UHTEPIPETUPOBATH
NOJlyYEHHBIM pe3ylbTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITA, Je1aTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WA
buznyecKux CBOIICTB TEJL: bopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOTO 000PYAOBAHHUS,
3aMMChIBATh X0/ ONbITa U POPMYIUPOBATH BBIBO/BL;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHsI PACCTOSHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATypbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(pPOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErocs Tela OT BPEMEHU [IBHIKCHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN CONPUKOCHOBEHUS TEJ, CHIIBI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHUsSI TeJl, YCIOBHUI paBHOBECHS pblyara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4€OHOTO HCCIEAOBaHUSA, CcoOUpaThb YCTaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeasioKEeHHOMY IUIaHy, (UKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



MPEIOKEHHBIX TaOMUIl W TpaduKOB, AeNaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYCCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPJAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHWE  BO3/yXa, BBITAJIKUBAIONIAs CWIa, JCHCTByIOmas Ha
NOTpyKEHHOE B KHUJAKOCTh TeJO0, KOA(D(PUIMEHT MONe3HOro AeHCTBUS
MPOCTBIX MEXaHWU3MOB), CIEAysS TPEIIOKEHHOW WHCTPYKIIUU: TIPH
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIIATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU O€30MMaCHOCTH MPHU padoTe ¢ 1abopaToOpHBIM
000pyIOBaHHUEM;

YKa3bIBaTh MPUHIIMAIBI ACHCTBUS TMPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCYJbI, OapoMeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS WM3YyYEHHBIX IMPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCAaHHWS (B TOM YHCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIPABIWYECKUN  Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOMCTBaxX (PU3UUYECKUX SBJICHUM U HEOOXOIUMBIE (HHU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  TNpPUMEpPHl  (HAXomuTh  HWHGMOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUUW B TIOBCEJIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpalieHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEACHUS B OKPYIKAIOIIEH Cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIUXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpPMAITHIO, KOTOpas SIBISETCS MPOTHBOPECYMBON WM MOXET OBITH
HEJIOCTOBEPHOM;

WCITOJIB30BATh MPHU BHITIOJTHCHUH yUE€OHBIX 3aJaHUN HAYYIHO-TTOMYJISIPHYIO
JIUTEPATypy (PU3MUECKOTO0 COJEpKaHHs, CIPABOYHBIE MaTepHabl,
pecypcbl cetu HTepHeT, BiafeTh NpuéMaMy KOHCTIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIK (HU3UIECKOTO CONEPKAHUSA, B TOM
yucie MyOJuYHO JeNlaTh KpaTKue COOOIIEHHS O pe3yJbTaTax IMPOCKTOB
WM y4eOHBIX WCCIENOBAaHWN, MPU O3TOM TPaAMOTHO HCIOIB30BAThH



U3YYCHHBI TOHATUWHBIN ammapat Kypca (OUM3HKH, COINPOBOXAATH
BBICTYIUICHUE ITPE3EHTALINEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBJICHHBIMHM 33Ja4aMH,
CIICIUTH 3a BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATh
COOCTBEHHBI  BKJIAJL B  JIEATEIBHOCTh  [PYIIbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: Macca U pa3MepPbl MOJIEKYJ, TEIJIOBOE IBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUraTellb,
AJIEMEHTAPHBIN ANEKTPUUYECKUI 3apsil, JIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHKUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIMsl, IUIABJIEHWEe, KpuUCTaJUIM3anus (OTBEep/ieBaHKE), KHUIICHUE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpU3AIUs TEJ, B3aUMOJICUCTBUE 3aPsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MAarHMTHOTO TOJISl HA IPOBOJIHUK C TOKOM, 3JEKTPOMAarHUTHAsT UHIAYKIIHS)
[0 OINHWCAHUI0 HMX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHNUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4YHucie (U3UYECKUE SIBIICHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE M KANWUISIPHBIE SIBJIICHHST B MPUPOJE,
KpUCTAJUTBI B mpupojae, uzinydeHue CoiHLa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuu, Jpedd MoroCcCoB, pOjdb MAarHUTHOTO TOJISI IJI JKU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7aqy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUYECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSIST YHEPTHUsS, KOJTUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAas TeEIUloTa
IUIaBJICHUS, yJelbHAas TeIUioTa NapooOpa3oBaHMs, yJedbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJIBbHAsI BIIAXKHOCTb BO31yXd, JJIEKTPUYECKUM 3apsih,
Cuja TOKa, DJIEKTPUYECKOE HANpPsKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJb3YyEeMbIX BEIUYMH, 0O003HAYEHUS U €IUHUIIBI
bu3nyecKuX BENUYMH, HAXOIUTH (HOPMYIIbI, CBSI3BIBAIOLINE JIAHHYIO
Gu3NYECKyI0 BEIUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTPOEHHs BEIECTBA, MPUHLMUII CYNEPHO3UIMU NOoJel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO ()OpPMYJIIMPOBKY 3aKOHa M 3alUCBhIBaTh €r0 MaTEMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NMPAKTUKOOPWEHTHPOBAHHOTO XapaKTEpa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
IIaroB ¢ Omnopod Ha |—2 M3yYeHHBIX CBOMCTBa (PU3MUECKHUX SIBJICHUM,
(U3NYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEWCTBUS, HCIIOIB3Ys 3aKOHBI H
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYMHBI: Ha OCHOBE aHajM3a
YCJIOBUS 3a/ladyd 3allMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JJI peLeHUs 3ajaud, BbIOMpaThb 3aKOHbI U (OPMYIIBI,
HEOOXoauMble ISl €€ pelieHusl, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaYeHHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JTAHHBIMU;
pacrno3HaBaTh MpoOOJEMbl, KOTOpPblE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METO/OB, MCIOJNb3Yysl OMHCAHME HWCCIEIOBAaHUS, BbBIICIATDH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHUSI UCCIIENOBAHUS, A€IaTh BBIBOJIBI;

IPOBOJUTH OMbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
¢u3nyeCKuX CBOWCTB TeN (KaNMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ero o0bEéMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolmle (Tmorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
JIIEKTPUYECKUX  3aps0B, B3aMMOJEUCTBUE IIOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TIOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MOCTOSHHOTO TOKa): (POpMYyIUpPOBATH
poBepsieMble MPEANONIOKEHHsI, COOMPATh YCTAHOBKY M3 MPEII0KEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEeMIepaTypbl, OTHOCUTEIHLHOU
BJIQXKHOCTH BO3/yXa, CHUJIbl TOKa, HAMPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEIMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJM TONEPEYHOTO
CEUEHHMS U Y/IEJIbHOIO CONPOTHUBIICHUS BEIECTBA MPOBOAHUKA, CHUJIBI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeAys NPENJO)KEHHOMY IUIaHy, (PUKCHpOBATh
pe3yibTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJE TaOMUIl U TIpauKOB,
JieaTh BBIBOJIBI IO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO0 TOKA): IJIAHUPOBATh U3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIJIOKEHHON MHCTPYKIUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII0/1aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
00opy1I0BaHUEM;

XapaKTEepU30BaTh MNPHUHIMIBI  JEHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIBTMETP, CUETUMK HIIEKTPUYECKOW HHEPTUH, 3JIEKTPOOCBETUTEIIBHBIE
npUOOPHI, HArPEeBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPHI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPHUTEIBHBIE
npuboOpsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM (3KHUJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeiIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBI 3JIEKTPUUYECKUX
Lemnen ¢ MocaeAoBaTeIbHBIM U MapajuIeIbHbIM COEAMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJaoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUYECKUX LETeil;



OPUBOJUTH  MpUMEpPbl  (HaXoAWTh  WHGOPMALMIO O  IpUMEpax)
IPAKTHYECKOTO HCIOJB30BaHUsA (PU3MUECKHX 3HAHUW B TOBCEIHEBHOU
XKU3HU JJ1 obecrieyeHus1 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHHUs 370POBbS U COOJIOJICHUS
HOPM 9KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIoIeH cpee;

OCYIIECTBISATh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCS 3HAHUW HW TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(OpMaIuio, KOTOpas
SIBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOU;
UCTIOJIb30BaTh MPU BBINIOJHEHUU yYEOHBIX 3aJaHHil HAayYHO-TIOMYJISAPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPABOYHBIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpuéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeodpazoBaHusi UHGOPMAILIMU U3 OJJHOW 3HAKOBON CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COIEp)KaHusi, B TOM 4YHCJIE€ MyOJMYHO TPEACTABIATH pPE3YyIbTaThl
MPOEKTHON WJIM WCCIIEIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (U3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3ECHTALIUEH;

IpU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHUHA (PU3UIECKUX
MPOIIECCOB pacHlpeiensaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33Jja4aMH, CJIECIUTh 3a BBINOJIHEHUEM IUIaHA JCHCTBUM U
KOPPEKTUPOBAaTh €ro, aJE€KBAaTHO OIIEHMBAaThb COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy 00yueHnus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS W TOTJIONIEHUs, anbda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEWMHOE JBIKEHHE, CBOOOHOE
MaJIeHue TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE



T€J, PEAKTUBHOE JBIDKCHUE, KOJIEOATEIhbHOE NBMKCHHE (3aTyXaromue U
BBIHYKJICHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3iiockeHne Oesoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHUS B MPUPOJE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CUCTEMBI, pEaKTHBHOE
JMBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO, IBETa Tell,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEUCTBHE BUIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaNOaKTUBHEIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIE CBOMCTBA TEN M (PU3WUYECKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MIHOBEHHAs CKOPOCTh TeJlla IpHU
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOJTHOTO TIANEHHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl TMOBEPXHOCTHIO 3€MIJIM, MOTCHIMATIbHAS DHEPTUS CXKATOU
NPYXKUHBI, KUHETHYECKas DHEPrus, TOoJHAs MEXaHWYecKas >HEeprus,
MIEPUOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEAbI), IPH OTHUCAHUHU
MPaBUJIBHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOIB3YEMbIX BEIUYHH,
000O3HAaUEHUsI W €IUHUIIBI (PU3MUECKUX BEJTUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEIMYMHAMH,
CTPOUTH TpapHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS M IPOIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUN  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEITHHOCTH [ amuies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHS 3apsIIOBOIO M MaCCOBOTO YHCET



IpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOIO XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecss Ha cucremy u3 2-3
ypaBHEHUH), UCTIOB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHBIC NaHHBIC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOJAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HA4YeHUd (PU3NUYECKOU
BEJTUYHUHBL;

pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO PEUIUTh TPU OMOIIH
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
OPOBEJCHUS  HMCCIIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATDH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(Gu3MYecKuX CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HbroTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOJMIOJEHUE CIUIOIIHBIX U JIMHEMYaThIX CIEKTPOB HU3IYUYCHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY M3 HW30BITOUHOTO Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BBIBOBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HadeHHEe u3MepseMoi BeauuuHbl ((POKyCHOE paccTosiHHEe
coOuparoieii JUH3bI), OOOCHOBBIBAaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTeNIbHOTO PUOOpPa);

NPOBOJANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKHX BEIUYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb IMYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIKEHUH 0€3 HadalbHOH CKOPOCTH, NEpUoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpEeIoMJICHHs OT yIJia



NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl IMOJYYEHHOW  3aBHUCHUMOCTH
¢uznyecKkux BEIMYMH B BUAE TaOMUI] U IpaduKOB, NeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BaHNUS;

IPOBOJANTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tella TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOpEHHE CBOOOIHOTO MaJeHUus, KECTKOCTh MPYKHUHBI, KOAIPPUIIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHMM MAaTeMaTU4eCKOro U IPYKUHHOTO MAasTHUKOB,
ONTHYECKass Cujla CcOoOMparolell JIMH3bl, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyI0BaHUEM;

pa3nuyaTh OCHOBHBIC TPHU3HAKKA M3YyUYEHHBIX (PU3NYECKUX MOJIETICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIIIPa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOH Ha HX ONHMCAHHUA (B TOM YHUCIE:
CHHUJIOMETP, JATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHcKol, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CHIEKTPOCKON, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HEOOXoaumble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKHE CXEMBI MJis
MOCTPOEHUS N300PAKEHUI B INIOCKOM 3€pKajie U COOUpAIOLLEH JTUH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOpMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBBS U COOIOACHHUS
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaloIlEeH cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HUUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



NyTH OMpEeNIeHUs] JOCTOBEPHOCTH IMOJIYY€HHON HHPOpPMAIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUU U JOTIOJIHUTENbHBIX NCTOYHUKOB;

UCITI0JIB30BAaTh MPHU BBIIOJIHEHUH yYE€OHBIX 33JaHUl HAyYHO-TIONYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  COAEp X aHHs, CIPAaBOYHbIE MaTE€pHalIbI,
pecypcebl cetu MIHTepHeT, Bi1aieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHBMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEICTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIbHOCTH, TpPHU 3TOM TPAMOTHO  HCIIOJNb30BaTh  HM3y4YCHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
11 Pusnica - Hayka 0 npupoze 2 0 0 https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
12 Dusirieckue B IHHbI 2 0 1 https://m.edsoo0.ru/7f416194
bubmuoreka [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Paznes 2. [leppoHayaibHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 1
CTpockue BetecTsa 0 0 https://m.edsoo0.ru/7f416194
99 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHII 9 0 1 bubnunoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2 0 0
TPETATHRIC COCTONMIA BemectRa https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
bubmuoreka [JOK
31 Mexanuieckoe ABtokeHue 3 0 0 https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 0 1 bubnmoreka [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.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brager orn 14 2 https://m.edso0.ru/7f416194
Hroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 0 bubmmoreka [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Jlaprerite xuAKocTA > 0 https://m.edso00.ru/7f416194
bubmuoreka [JOK
4.3 ATMOC(epHOe AaBIeHHC 0 0 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HHX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
A P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > . https://m.eds00.ru/7f416194
bu6mmorexa [JOK
>3 Mexattireckas oHeprits 4 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pgen 1. TensioBbIe IBJICHUS
. bubmmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 0 0 https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DneKTpuYecKue 3apsaabl. 3apsHKEHHBIE Tela bubnuorexa [JOK
2.1 . 7 0 1
Y UX B3aUMOJICWCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4 0 0
SMEKTPOMArHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM ungpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bubmuoreka [JOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 0 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckne Kojae0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 0 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHUTHOE MOJIE U bubnnoreka [JOK
3.1 6 0 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 0 2 bubnuoreka [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Paszgea S. KBanToBbBI€ SIBJICHUS
bubmuoreka [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1
5.3 JIEPHBIC PEaKIIUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznes 6. [loBTOpuTE1bHO-0000 A0 IM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bu6nuorexa [IOK
6.1 9 2
Kypca ¢pusnku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsI

IIpakTHYeckue
padoTshI

®u3nka — Hayka o npupoje. SIBienus
pupobl. U3ndecKue ABICHUS
MexaHuueckue, TEeIIOBbIE,
JJIEKTPUYECKNE, MATHUTHBIE, CBETOBLIE,
3BYKOBBIC SIBIICHUS

duznyeckue BEIUYUHEI U UX HU3MCPCHHUC

VYpok-uccnenosanue "M3mepenne
TEeMIIEpaTypbl IPU MOMOIIH KUIKOCTHOTO
TEPMOMETpA U AaTYUKa TeMIepaTyphl"

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKU
M3Yy4YaroT npupoay. EcrecTBeHHOHAYyYHBIN
MeTo nmo3Hanus. Onucanue pu3nyecKux
SIBJICHHI C TIOMOIILIO MOJACIICH

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTB MOJIETA IApUKA, IIyHIEHHOTO
TOPU3OHTAIILHO, TEM OO0JIbIIIE, YeM OOJIBIIIE
BbICOTA ITycKa"

Crpoenue BemiectBa. ONBITHI,
JTOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEIIECTBA

JIBH>KEHME YacTUIl BEIleCTBa

Ypoxk-uccienoBanue «OnbIThI IO




HaOJII0/ICHUIO TEIUIOBOTO PACHIMPEHUS
ra3oB»

10

11

12

ArperaTHble COCTOSIHHSI BELLIECTBA

B3anmocBs3b MEX 1y CBOMCTBAMM BEILIECTB
B Pa3HBIX arperaTHbIX COCTOSHUSX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
OCco0OEHHOCTH arperaTHbIX COCTOSTHUI
BOJIBI

MexaHu4yecKkoe ABUKEHHE. PaBHOMepHOC n
HCPAaBHOMCEPHOC IBHIKCHHUC

13
14

Ckopoctb. Enunuiel ckopoctu

Pacuer IIyTHU U BpCMCHU IBUKCHU

15

WNuepuus. 3aKkoH UHEPLMHU.
B3aumopeiicTBue Ten Kak mpuunHa
U3MEHEHHUS CKOPOCTH JIBUKEHUS TeEll

16

17

18

IInorHOCTE BemmecTBa. PacueT Maccel u
00BEMA Teja MO €ro MIOTHOCTH
Jlaboparopnas pabota «Onpenenenue
TJIOTHOCTHU TBEPJIOTO TENa

Pemenue 3agad mo teMme "IIOTHOCTE
BemecTna"

19

20

Cuita Kak XapakTepHUCTHKa
B3auMopencTBus Ten. Cuiia ynpyrocTy.
3akoH ['yka

JlaGopatopnas pabora «3yuenue
3aBHCUMOCTH pacTshkeHHs (edopMmariim)
IPY>KUHBI OT IPUIIOKEHHOU CHIIBI»

21

SIBnenue Tarorenns. Cuiia TSHKECTH




CBs13bp MEX]ly CUIION TSKECTU U Maccoi

22 Tena. Bec Tena. Pemmenue 3amay mo reme
"Cuna tspxectn"

93 Cuiia TsSKeCTH Ha APYTHX IJIaHeTaX.
dusnyuecKkre XapakTepUCTUKH TIAHET

24 N3mepenue cuit. JluHamomeTp

25 Bec tena. HeBecomocth

26 CrnosxeHue IByX CUJI, HallpaBJICHHBIX O
OJIHOM mpsiMOM. PaBHOAEHCTBYIOMIAs CHIT

97 Pemenue 3anay no teme
"PaBHonelicTByrOIas cui”

28 TpeHue CKOJIbXKEHUS U TPEHUE TTOKOSI.
Tpenue B IpUpoe U TEXHUKE
JlaGopatopnas pabora «3yuenue

29 3aBUCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT
CHWJIBI JaBJICHUS U XapaKTepa
COTIPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemrenue 3anau Ha onpeneneHue
PaBHOJECUCTBYIOLIEH CUJIIBI
Pemenue 3amau mo remam: «Bec Tenay,

31 «I'padpuueckoe n3odpakeHUE CUID»,
«Cunbly, «PaBHOIEHCTBYIOIIAS CHIT»
KonTponbhas pabota no remam:

39 «MexaHnnueckoe JaBmKeHue», «Macca,
IJIOTHOCTBHY, «Bec tenay, «['padudeckoe
n3o0paxeHue cuimy, «CHIIbI»

33 JHanenue. CriocoObl yMEHBITICHUS U

YBCIIUYUCHUA TaBJICHUSA




34

JlaBrenue ra3a. 3aBUCUMOCTD JIaBJICHUS
rasa ot o0bEma, TeMIepaTypbl

35

36

[lepenaua naBneHust TBEPABIMU TEIAMH,
JKUIKOCTSIMU U razamMu. 3akoH Ilackais

,HaBJ'IeHI/IC B XKXUJKOCTH U Ira3€, BBI3BAHHOC
HeﬁCTBHCM CHJIBI TSAXKECTHU

37

Pemenue 3anau o teme «JlaBieHue B
JKUJIKOCTH U Tra3e. 3akoH [lackansi»

38
39

CooOuiaromuecs cocyabl

lMunpaBnuueckuii mpece

40

41

42

Manomertpsl. [1lopiiHEeBON KUIKOCTHBIN
Hacoc

Atmocdepa 3emnu. [Ipuunnel
CYIIECTBOBAHUS BO3AYIIHOM 000JI0UKH
3emin. 3aBUCUMOCTb aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI HAJl YPOBHEM MODSI

Bec Bo3nyxa. ATmochepHoe aBieHne

43

44

45

W3mepeHne atMoc(hepHOro 1aBIeHHUS.
OnsiT Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO JaBICHUS OT
BBICOTBI HaJl YDPOBHEM MODSI
bapomerp-anepoua. AtmocdepHoe
JTaBJICHHUE Ha Pa3JIMYHbIX BBICOTAX

46

47

Pemenue 3amaud mo reme " ATmocdepHoe
napiieHue"

JleiicTBUE KUIKOCTH U Ta3a Ha
MIOTPYKEHHOE B HUX TeN0. ApXuMenoBa
cuna




48

Jlaboparopuas pabota «OnpeneneHue
BBITAJIKUBAIOLIEH CHJIbI, ACHCTBYIONIEH Ha
TEJI0, MIOTPYKEHHOE B JKUJIKOCTHY

49

Jlaboparopnas paboTa 1mo Teme
«MccnenoBanyue 3aBUCMOCTH Beca Tella B
BOJIC OT 00bEMA MOTPYKESHHOHN B KUIAKOCTh
JaCTH TeJIay

50

51

[InaBanue Ten
Jlaboparopnas pabota "KonctpynpoBanue

apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKU U
omnpezeneHue e€ rpy30noabEMHoOCTH"

52

Pemenune 3aga4d no tremam: «IInapanme
CyIOB. BOSI[YXOHJ'IaBaHI/IC», «HaBJ’IeHI/Ie
TBEPABIX TCII, JKHJIKOCTEH U Ta30B»

53

KontpossHas pabota no teme «/laBienue
TBECPABIX TECII, )KI/I)IKOCTGI\/'I u
ra3oBy/Bcepoccuiickas nmpoBepodHas
paboTa npu NpoBeIeHUH C
UCIOJIb30BAaHUEM KOMIIBIOTEpA

54
55

Mexanunyeckas padbora

MorHocTs. EquHUIBI MOIITHOCTH

56

Ypoxk-uccienopanue "Pacuyétr MOIIHOCTH,
pa3BUBaEMOM MpHU MOIBEME IO JECTHUILIE"

57

58

[Ipocteie Mexanu3msl. Peruar. PaBHoBecue
CHUJI Ha phluare

Pbruaru B TexHuke, OBITY U IPUPO/IE.
JlaGopatopnas pabota «lccnenoBanue
YCIIOBUM PAaBHOBECHSI pblUara

0.5




59

Pemmenue 3aay o TeMe «Y CI0BUS
paBHOBECHsI pbIYara

60

61

62

KoaddutmenT monesnoro neicTBust
Mexanu3ma. Jlaboparopuas padota
«M3mepenue KIIJI HaKIOHHOM IIIOCKOCTH

Pemenue 3agau mo teme "Padora,
momHocTh, KITI"

MexaHnuueckas OHCPI'U:. Kunernueckas n
INOTCHIHAJIbHAA SOHCPI'UsA

0.5

63

64

65

66

3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUU

YPOK-3KCIIEPUMEHT 11O TEME
"DKCIIEpUMEHTAJIbHOE ONPEACIICHHUE
W3MEHEHUS KUHETUYECKOU 1
MOTEHIIMATBLHON SHEPTUH MPU CKATHIBAHUH
TeJa 10 HAKJIOHHOM TIJIOCKOCTH"

KonrtponbHas pabora o teme «Pabora u
MOIITHOCTB. DHeprus»/Beepoccuiickas
IIpOBEpOYHas paboTa MpH MPOBEACHUH Ha
OyMa>KHOM HOCHUTEJE

PesepBHbIit ypok. Pabora ¢ TekcTamu 1o
Teme "MexaHnueckoe JIBHKeHHe"

67

Peseprubrit ypok. Pabora ¢ Tekcramu mo
teme "JlaBineHue TBEPABIX TN, KUIKOCTEH
H Ta3oB"

68

Peseprubrit ypok. Pabora ¢ Tekcramu mo
teme "Pabota. MoutHocts. DHeprus”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

12




8 KVIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KonTtpoJbHble IIpakTHyeckue
cero padoTsI padoTshI

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-

1 KMHETHYECKOW TEOPHH U UX ONBITHBIC 1 0 0
MIOJITBEPKICHUS

2 Macca u pazmep aTOMOB U MOJICKYJI 1 0 0

3 Mopaenu TBEpIOTO, )KUIKOTO U 1 0 0
ra3o00pa3HOro COCTOSIHUI BellecTBa
OOBsicHeHHE CBOMCTB TBEPIOTO, KHUIKOTO

4 Y Ta3000pa3HOTO COCTOSIHU BEIIECTBA Ha 1 0 0
OCHOBE TTOJIOKEHHI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU

5 Kpucrannuueckue u amopdHbie TeIa 1 0 0

5 CMaunBaHue U KalTMJUISIPHOCTb. 1 0 0
IToBepXHOCTHOE HaTsKEHHE

7 TermoBoe pacmmpeHne u cxaTue 1 0 0

3 Temmneparypa. CBsi3b TEMIIEPATYPHI CO 1 0 0
CKOPOCTBIO TETJIOBOTO JIBUKEHUS YACTHII

9 Buytpennss sneprusi. Crioco6st 1 0 0
W3MEHEHHsI BHYTPEHHEH SHEPTruu

10 Buasl Tenonepenaun 1 0 0
VYpoxk-koHpepenuus "[Ipakruyeckoe

11 HCTIOJIb30BAHUE TEIUIOBBIX CBOMCTB 1 0 1

BCIICCTB U MAaTCPUAJIOB B LCIIAX
sHeprocOepexeHus"




12

KonndecTBo TemIoThL. Y aelbHas
TCIINIOEMKOCTh

13

14

15

YpaBHEHHE TEIJIOBOTO OanaHca.
TeruiooOMeH U TEIUIOBOE paBHOBECHE

JlaGopaTtopHas padora "HccienoBanue
SIBJIGHUS TETIO0OMEHA MPU CMEIIMBAHUN
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer konmuecTBa TEIOTHI,
HE00XO0IUMOT0 ISl HArPEeBaHUS Tela U
BBIJIETIIEMOTO UM TIPH OXJIAXKICHUU

16

Jlaboparopuas pabota "Onpenencaue
paTopHasi p P
YACJIBHOU TEIJIOEMKOCTH BemecTBa"

17

18

DHeprust TOIUIMBA. Y IebHAS TEILIOTa
CTOpaHHUsI

[TnaBneHue U OTBEpICBaHKE
KPUCTAJUTMYCCKUX TEN. Y IelbHAs TEIIOTa
TUTABIICHHSI

19

JIaGoparopnas padora "Onpenenenne
paTopHasd p P
YACIBbHOU TETJIOTHI TIJIaBJICHUS Jibaa"

20

21

22

[TapooGpa3oBanue U KOHIEHCAITHS.
Ucnapenue

Kumnenue. Y nenpHas Temnora
napooOpa3oBaHUs U KOHJCHCAIINH.
3aBUCHUMOCTh TEMIEPaTyphl KUTICHUS OT
aTMOC(EpHOTO TaBJICHHS

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "OnpenencHre OTHOCUTETBHON
BJIQXKHOCTH BO3yxa"




23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/yXa

24

25

26

[TpuHIHITB pabOTHI TETJIOBBIX BUTATEICH.
[TapoBas TypOuHa. [IBurarens
BHYTPEHHETO CTOPaHHUS

KIIJI TermoBoro aurarens. TemnaoBbie
JIBUTATEJH U 3alllMTa OKpY>Karolel cpeibl

3akoH COXpaHCHHA U IIPCBpALLICHUSA
OHCPI'MH B TCIIJIOBBIX IIPpOHECCax

27

[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo
TeMme "TemnoBrle sBiaeHns. M3smenenue
arperaTHbBIX COCTOSIHUH BeriecTa"

28

29

KontponbHas padota nmo teme "TermmoBbie
siBIeHUs. MI3MeHeHne arperaTHpIx
coCTOsiHUI BemecTBa"

9HeKTpH3aHI/I${ TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa10B

30

VYpok-uccnenoBanue "IneKTpU3aIus Tl
MHIYKIMEHW U IPU CONPUKOCHOBEHUH"

31

32

33

B3anmoneiicTBre 3apsyKEHHBIX TeJl. 3aKOH
Kynona

Dnektpuueckoe nose. HanpsixeHHOCTh
aneKkTpudeckoro nois. [Ipuaimn
CYNEPIO3ULIUU IIEKTPUUECKUX TTOJIEN
Hocurenu snekrpryeckux 3aps10B.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

34

[IpoBOIHUKY W TUATEKTPUKU. 3aKOH
COXpaHEHUS AJIEKTPUIECKOTO 3apsiaa




Pemrenue 3a1a4 Ha IpUMEHEHUE CBOMCTB

35 0
ANEKTPUYECKUX 3apsI0B
DNEeKTpUUECKU TOK, YCIIOBUS €T0
36 cyuiectBoBanus. Mctounuku 0
AJIEKTPUUECKOTO TOKA
37 JIefcTBUS STEKTPUIECKOTO TOKA 0
VYpok-uccnenosanue "Jleiictue
38 AJIEKTPUICCKOTO T0JISI Ha MPOBOTHUKHU U 1
JADTICKTPUKH"
39 DNEKTPUUECKUN TOK B METAJUIAX,
KHUJIKOCTSX M razax 0
40 DneKTpuuecKas LUenb U €€ COCTaBHbIE
4acTu 0
41 Cuna Toxka. JlabopaTtopHas pabora
"N3mepeHue U peryiupoBaHie CUJIbI TOKa" 05
DneKTpuUecKoe HanpshkeHue. BonbTMerp.
42 JlaboparopHast pabora "M3mepenne n 0.5
peryaupoBaHue HanpsoKeHUs "
43 ConpoTHuBieHne TPOBOAHUKA. Y IEIbHOE 0
COIIPOTHBIICHUE BEUIECTBA
JlaGopatopHast paboTa "3aBUCUMOCTh
44 ANEKTPUYECKOTO COMPOTUBICHUS
MIPOBOJHHKA OT €T0 JJIUHBI, TIOIIATN !
MONEPEYHOr0 CeYeHus1 U MaTepuana"
45 3aBUCHUMOCTB CHITBI TOKA OT HAIIPSKCHHS.
3akoH OMa 1t yyacTKa Lenu 0
46 JlabopaTtopHas pabora "VccienoBanue 1

3aBUCHUMOCTH CHUJIBI TOKA, UAYLICTO YECPE3




PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”

47

48

49

IlocnenoBaTenbpHOE U napajjiCJIbHOC
COCAUHCHU ITPOBOAHUKOB

JlabGopaTopHas padota "IIpoBepka npaBuia
CJIOKEHHUSI HAIIPSHKEHUI TTPU
MOCIIEI0BATEIHLHOM COCTUHEHUH JIBYX
pe3uctopos"

Jlaboparopnas padota "IIpoBepka npaBuia

JUIS CHJIBI TOKA MPU MapajuieIbHOM
COCMHEHHUH PEe3UCTOPORB"

50

Pemenne 3ama4d Ha IMPUMCHCHHEC 3aKOHa
Owma AJI pa3JIMIHOro COCAMHCHUA
IIPOBOAHHUKOB

o1

52

53

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

JlaGopatopHnas pabota "Onpeznenenue
paboThI U MOLTHOCTH JIEKTPHUUECKOTO
ToKa"

DJeKTpUYecKue ey 1 MoTpeOuTeNnu
AJIEKTpHUECKON sHepruu B ObITy. KopoTkoe
3aMbIKaHHe

54

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMe "DIJIEKTPUYECKHE 3aps/Ibl.
3apsKEHHBIE TeJla U MX B3aUMOJEHCTBUSL.
ITocTosHHBIN 31EKTpUYECKUI TOK"

55

KontponbHas pabora mo teme
"DnexkTpudecKkue 3apsaabl. 3apsSKCHHbIC




TeJla U X B3aumoaeuncTBus. [locTtossHHbIN
aNeKTpuiecKuii Tok"/Becepoccuiickas
IIpoBepoYHas paboTa MpU MPOBEICHUH C
HCII0JIb30BAHUEM KOMIIBIOTEPA

56

ITocTossHHBIC MATHUTEI, UX
B3aUMOJICTICTBHE

57

58

VYpok-uccnenopanue "M3yuenue nonei
IMOCTOSIHHBIX MarHutoB"

MaruauTtHoOe 110jie. MarautHoe nosie 3emMian
K €TI0 3HAYCHHUC AJIA )KN3HH Ha 3emie

59

OmneIT OpcTena. MarauTHoe noje
JIEKTPUUYECKOro Toka MarHuTHoe noie
KaTyILIKU C TOKOM

60

HpI/IMeHeHI/Ie OJICKTPOMArdHuTOB B TCXHHUKE.

Jlaboparopnast pabora "U3yuenue
HeﬁCTBHﬂ MAarauMTHOIO IMOJIA Ha MPOBOTHUK
¢ TOKOM"

0.5

61

OneKTpOABUTaTEb IIOCTOSHHOTO TOKA.
Hcnonp3oBanue anekTpoBurareneii B
TEXHUYECKUX YCTPONCTBAX U Ha
Tpaucmopre. JlabopaTopHas pabota
"KoHcTpyupoBanue 1 u3ydeHue padoTsl
NEKTpoABUraTeNs"

62

63

OmnbrTer @apanest. 3akoH
3JIEKTPOMArHUTHOM MHAYKImu. [TpaBuino
Jlenna

Onexrporerepatop. CriocoOb! MOTydeHUS
ANEKTPUUYECKON SHEPTUU. DIEKTPOCTAHIIUN




Ha BO300OHOBJISIEMBIX HCTOYHUKAX OHCPIrun

64

65

66

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPUUYECKHEe U MAaTHUTHBIE
siBJIeHUS"

KonTponbnas pabora no teme
"DNeKTpuYeCcKrue U MarHUTHBIE
sBieHus"/Becepoccuiickas mpoBepoyHast
paboTa mpu NIpOBECHUH Ha OYMaKHOM
HOCHUTETIE

PesepBHblit ypok. Pabora ¢ Tekctamu 1o
TeMe "TemaoBbie sBiaeHus"

67

Pesepsubiit ypok. Pabora ¢ Tekcramu mo
teme "[loCTOsTHHBIN AJEeKTpUYECKUA TOK"

68

Pesepaubiit ypok. Pabora ¢ Tekcramu mo
TeMme "MarauTHeIe SIBJICHUA"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

14.5



9 KJIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KourtpoJabHbie IIpakTuyeckue
cero padoThI padoThI

1 Mexanunyeckoe nBrxeHrne. MarepuajibHas 1 0 0
TOYKa

5 Cucrema orcyera. OTHOCUTEIBHOCTh 1 0 0
MEXaHUYECKOTO JIBHKEHUS

3 PaBHOMEpHOE MPSAMOIHMHEHHOE IBHKCHHE 1 0 0
HepaBHoMmepHOe npsiMoTuHEITHOE

4 nerxkeHne. CpeHsisi 1 MTHOBCHHAS 1 0 0
CKOpOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 0 0
JIBUKEHUE. Y CKOpEHHUE
CxopocThb MPSMOJIMHENHOTO

6 paBHOYCKOpEHHOTO NBMXKeHUs. [ paduk 1 0 0
CKOpOCTH
JlaGopaTtopHast pabora "Onpeznenenue

7 YCKOPEHMS TeJa IIPU PABHOYCKOPEHHOM 1 0 1
JIIBM>KEHUH 110 HAKJIOHHOM IIOCKOCTH"

8 CBobOonHoe manenue tei. OneiTel [anunes 1 0 0
PaBHOMEpHOE TBHKEHHE TIO OKPYKHOCTH.

9 [lepuon u yacrota oOpamenus. JInneitHas 1 0 0
U YTJIOBasi CKOPOCTH

10 LleHTpOCTpEMHUTENEHOE YCKOPEHHE 0 0

11 [lepBer1it 3akon HetoToHa. BekTop cuitel 0 0

12 Bropoii 3akon HeroToHa. 0 0




PaBHOelicTBYIOIIASA cHila

13

14

Tpetuii 3akon Herotona. Cynepno3uiius
cui

Pemenue 3amay Ha IpUMEHEHUE 3aKOHOB
Hrrotona

15

16

17

Cuita ynpyroctu. 3akoH ['yka
Pemenue 3amau no teme «Cuna

YIIPYTOCTHY
JlabopaTtopHas pabora «OrnpeneneHue
KECTKOCTH TIPYKUHBD»

18
19

Cwiia TpeHust

Pemenue 3amau no reme «Cuma TPCHUA»

20

21

22

JlaGopaTtopHast pabora "Onpeznenenue
Kod(puImeHTa TpeHHs CKOJIbKECHHS"

Pemenue 3anau no teme "3akoHbI
Herotona. Cuna ynpyroctu. Cuia tpenns'

CuJia TSHKECTH M 3aKOH BCEMHUPHOTO
TSATOTEHHSL. Y CKOpEHHE CBOOOIHOTO
naJicHus

23

VYpok-koHpepenmus "JIBuxenue ten
BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conmueunas cuctema). ['amaktuku"

24

25

Pemenue 3aga4d mo teMme "Cuiia TSOKECTU U
3aKOH BCEMUPHOIO TATOTEHUA"

[IepBas kocMHuuecKas CKOPOCTb.
HesecomocTs 1 neperpysku

26

PaBHOBecHe MaTepuaaIbHOW TOUKH.
AoOcomoTHO TBEpIOE Tenno. PaBHOBecHe




TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuiibl. LleHTp TsbkecTn

27

PaBHOBecue maTepuaJbHOW TOYKHU.
AoGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPAOIO TENA C 3aKPEMVIEHHON OChIO
BpauieHus. MomeHT cuiibl. LleHTp TskecTu

28

29

Pemenue 3agay no teme "MOMEHT CHUIIBIL.
Hentp Tsixectn"

[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo

TeMe "MexaHnyecKoe IBUKECHHUE.
Bsaunmonetictue Ten"

30

KonTtponsHas pabora o Teme
"MexaHn4yecKoe ABYKEHUE.
Bsaumoneiicteue ten"

31

Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
COXpaHEHHUs UMITYJIbCa. YIIPYroe U
HEYyNpyroe B3auMoJIeHCTBIE

32

33

Pemenue 3anay no teme "3akoH
COXpaHEHHUs uMIyJbca'
VYpoxk-koHpepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

34

35

36

Mexanunueckas paboTa U MOIIIHOCTb

Pabota cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS

JlaGopaTtopHnas pabota «OnpeneneHue
paboThI CHITBI TPEHUS IPU PABHOMEPHOM
JABHUXXCHHU TEJ1a 110 FOpHSOHTaﬂbHOﬁ
MOBEPXHOCTH




37

Cas3b dHepruu u padboTsl. [loTeHnanbpHas
SHEPrus

38

39

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPrUu

3aKoH COXpPAaHCHUS DHEPIrU B MEXaHUKE

40

JlaboparopHnas pabota «/3ydeHue 3akoHa
COXpaHCHHSI SHEPT UM

41

42

KonebarensHoe JBHXXCHHUC U €TI0
XapaKTCPUCTHUKU

3aryxaromue Konebanus. BeinyxeHHbIC
koneOanust. Pe3onanc

43

44

45

MaremMaTHuuecKkuil ¥ NPy >KUHHBIN MasITHUKH

VYpok-uccnenopanue «3aBUCUMOCTb
nepuoa KoaebaHui oT KeCTKOCTH
MIPY>KUHBI U MacChl TPy3a»

[TpeBparienre SHEPTUU TP MEXAHUYECKUX
KOJIeOaHUIX

46

JlaGopaTtopHas pabota «OrnpeneneHue
YaCTOTHI U TIEPHOJIa KOJIeOaHui
MPY>KUHHOI'O MasiTHUKa

47

48

JlaGopatopHas pabora «IIpoBepka
HE3aBHCHUMOCTH TIEpHO/Ia KOIeOaHuil rpy3a,
MIOJIBEIIEHHOTO K HUTH, OT MacChl TPy3a»

Mexaunueckue BoiHbl. CBOKMCTBA
MEXaHU4eCKUX BOJIH. [IpogosibHbIE 1
MIOIIEPEYHBIE BOJIHBI

49

VYpoxk-koHpepenuus "MexaHnuecKue
BOJIHBI B TBEpAOM Teie. CelicMudeckue




BOJIHBEI"

50

51

3Byk. PactipocTpaHeHue v oTpaskeHue
3BYyKa

Ypok-uccinenoBanue "Habmonenune
3aBHCHMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHdepenius "YabTpazByk u
UHQPa3BYK B IPUPOJIC U TEXHHUKE"
[ToaroroBka Kk KOHTPOJIBHOMU paboTe Mo
TeMe "3aKOHbI COXpaHeHUs. MexaHnuyeckue
Kosie0aHusl U BOJHBI"

55

KoHnTpomnpHas padoTa o Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KojiebaHus u
BOJIHBI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
QHGKTPOMaFHI/ITHBIG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

58

VYpok-koHpepenmus "llxana
OJICKTPOMAariMuTHBIX BOJIH. Ucnonp3oBanne
AJIEKTPOMAarHUTHBIX BOJIH JJIsl COTOBOM
cBsA3H"

59

VYpoxk-uccnenosanue "M3yueHne cBONCTB
OJICKTPOMAriuTHBIX BOJIH C ITIOMOIIIBIO
MOOmIIBHOTO TenedoHa"

60

Pemenne 3ama4d Ha ONpCACIICHUEC YaCTOThI U
JJINHBI SHGKTpOMaFHHTHOﬁ BOJIHbI

61

DNeKTpOMarHuTHasi Ipupoja CBeTa.




CxopocTtb cBeTa. BoaHoBbIe cBOMCTBa
CBETa

62

63

64

Hcrounuku ceera. [Ipsmonunennoe
pacrpoctpanenue cBera. 3atmenus CosHua
u JIyHbI

3aKOH OTpa)KEHUs CBETA. 3epKajia.
Pemenue 3a1au Ha MpUMEHEHHE 3aKOHA
OTpaXKEHUsI CBETA

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH IMpCIIOMJICHUA
CBCTa

65

ITonHOE BHYTpEHHEE OTpaKEHHUE CBETA.
Hcnonp3oBaHre MOTHOTO BHYTPEHHETO
OTPa)XEHUS B ONITUYECKUX CBETOBOJAX

66

JlaGopaTtophast pabora "HccnenoBanue
3aBUCHUMOCTH YTIJIa IPEOMIIEHHUSI CBETOBOIO
Jqy4a OT yIJla NaJieHHs Ha TpaHule "BO3ayX-

nn

CTCKIJIO

67

68

Ypok-koHpepennus "Vcnons3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUS:

CBE€TOBOAbBI, OIITUKOBOJIOKOHHAA CBA3b

JIna3elr. OnTHYecKas CHIa JIMH3BI

69

70

71

[TocTpoenue n3o0pakxeHi B JIMH3AX

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSHUS U OTITUYECKOM
CHJIBI COOMPAFOIICH JTUH3HI"

Ypok-koHdpeperuus "OnTuaeckue
JMH30BbIe TPUOOpPH"

72

I'ma3 kak ontuyeckas cuctemMa. 3peHue




73

Ypoxk-koudepenuus "ledexTs 3peHus.
Kaxk coxpanutsb 3peHue"

74

75

76

77

Paznoxxenne 6enoro cBeTa B CIIEKTP.
Onbitel Herorona. Cnoxenue
CIIEKTpaJIbHBIX [BETOB. /ucnepcus ceera

JlaGopaTtopHas pabota "OMbITHI 11O
pa3I0kKEHUIO OENIOro CBeTa B CHEKTP U
BOCTIPUSATHIO [IBETA IPEIMETOB MPHU MX
HaOJII0ICHNH Yepe3 BETOBbIE (PUIbTPHI"
Ypoxk-npaktukyM "BonHOBBIE CBOMCTBA
CBeTa: IucIepcusi, UHTepPepeHIus u
nudpakmms"

OmnbiTel Pezepdopaa v mianerapHas
MoJIeIh aToMa

78

79

IToctrynater bopa. Moaens atoma bopa

HcnyckaHnue U MOIIONICHUE CBETa aTOMOM.
KBantsbl. JInneiyartelie criekTpsl

80

VYpoxk-nipaktukyMm "HabnrogeHue ciekTpoB
UCITyCKaHUs"

81

82

PamnoakTUBHOCTE U €€ BUIEI

Crpoenue aToMHOTO siipa. HykinoHHas
MOJIETb

83

84

PannoaktuBHbIe npeBpanienus. M3otonsl

Pemenue 3anau no teme: "PaguoakTuBHbIE
npeBpauieHus "

85

[Tepuon monypacnana

86

Ypoxk-koudepenuus "PagroakTuBHbIE
U3JIy4CHHS B IPUPOJIE, MEIULIUHE,




TeXHuke"

87

88

SnepHbie peakiuu. 3aKOHbI COXPAHEHUS
3apsI0BOI0 U MaCCOBOI'O YHMCET

DOHeprus CBsI3U aTOMHBIX s1iep. CBs3b
MAaccChl U SJHEPTHH

89

Pemenue 3agau no reme "Snepueie
peakuun"

90

91

Peakuuu cunTe3a u nejaeHus siep.
Wcrounuku snepruu ConHua v 3BE311
Ypok-koHpepenus "SnepHas sSHepreTuka.
JleiicTBUS paglOaKTUBHBIX U3JIyY€HUN Ha
JKUBBIE OpraHu3Mbl"

92

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "DIIEeKTPOMAarHUTHOE TOJIE.
DneKTpOMarHUTHBIE BOJTHBL. KBaHTOBBIE
SIBJICHUS"

93

KonTposnbnas pabora no teme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTpOMAarHUTHBIE BOJHBI. KBaHTOBEIC
ABJICHUS"

94

95

96

[ToBTOpenwne, o600meHNe. JlabopaTopHbIe
pabotsl o Kypey "B3aumoneiicteue ten"

[ToBropenue, 00001eHue. Perenne
pacyeTHBIX ¥ KAYECTBEHHBIX 33]1a4 110 TEMe
"TerutoBble mpouecch”

[ToBTropenue, 00o01meHue. Pemenne
pacyeTHBIX U KAUYeCTBEHHBIX 3aJ1a4 110 TEME
"KIIJI TermoBsIx aBurarencii'”




[ToBTopenue, 0600mmenue. Permenne

97 pacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TeME 1 0
"KII/ snexrpoycTtaHOBOK"

08 [ToBTOpenue, o606meHue. JlabopatopHbie 1 1
pabotsl o kypey "CBeroBble siBIeHUsA"
[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTaMH 1O TeMe "3aKOHbI COXPAaHEHHUS B 1 0
MexaHuke"
[ToBTOpenue, 0600meHne. Pabora ¢

100 1 0
tekctamu 1o Teme "KoaebaHnust 1 BOIHBI"
[ToBTropenue, 06o0menune. Padora ¢

101 1 0
TekcTaMu 110 TeMe "CBeToBBIC ABJICHUS "
[ToBTOpenue, 0600meHNe. PaboTa ¢

102 TekcTamu 1o TeMe "KBaHToBas U sijiepHas 1 0
¢duzuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka, 8 kinacc/ [lepoimkun A.B., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «JIPODAY»; AkninonepHoe obiecTBo «M3aaTebcTBO
«IIpocemenue»

» ®usuka: 7-i kiacc: 6a30BbIid ypoBeHb: yueOHHK, 7 kiacc/ [leppimkun .M.,
HBanoB A.N., AkuronepHoe obmiectBo «M3narensctBo «IIpocBemenue»

» Gusuka, 9 knacc/ [epoimkun A.B., I'yrHuk E.M., O611ecTBoO ¢ orpaHuYeHHOM
0TBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3mareascTBo

((HpOCBGHIGHHG»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

7 KIIACC

1.Pabouas mporpamma.

2. IIporpaMMbl OCHOBHOTO 00111€T0 00pa3oBanusi. Pusuka. 7 — 9 kiacchbl
(aBTopbr: A.B.Ileppiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o pusuke. 7 knacc/ Coct. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YYCOHUKOM:

4. Ieperimkun A.B. ®usnka. 7 kinacc. YueOHUK 17151 00111€00pa3oBaTeIbHbBIX
yapexaenuit . M.:[poda. 2011

5. Jlykamuk B.U. COopHHK BOnpocoB u 3a1a4 no ¢puszuke. 7-9 ki — M.



IIpocsemenue, 2010. —192c.

8 KJIIACC

1. PaGouas nporpamma. @usnka. 7 — 9xinacchl: yueOHO-METOIUYECKOTO
nocobus /coct. TuxonoaE.H. — 2-e uzn.,crepeorun. —M.: Ipoda,2013. —
398,(2)

2. [Iporpammbl ocHOBHOTO 06111er0 oOpazoBanus. Puznka. 7 — 9 Kiaccel
(aBTOophn:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. PabGouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B COOTBETCTBUHU C

BBIOpAHHBIM YUYEOHUKOM:

4. Ileppiukun A.B. ®uznka. 7 kiacc. YueOHUK 17151 00111€00pa30BaTEIbHbBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykamuk B.M. CO0opHHK BOIIPOCOB U 3aj1a4 1o ¢usuke. 7-9 k1. — M.:
[Tpoceewmenne, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEIBHBIE U
KOHTPOJBHBIE paboThl. —5-¢ u3znanue,- M.MJIEKCA, 2013.

7. Acraxoa T.B. ®usuka. 7 knacc. Jlabopatopusie padoTsl. KoHTpOIBHBIE
3aganus. —Caparos:JIunen, 2014.

8. «KoHTposbHO-U3MepuTebHble MaTepuaibl. dusnka. 7 kinacc/Coct. H.W.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToaudeckoe nocooue/ A.E.

Mapon.- M.: Jlpoda, 2011.- 123c.:



10.A.B. Ileppiiknn @uzuka-8ki 2017 M. Ipoda

11.H.B. ®unonorudy Metoanueckoe nocodue 2015 M. IIpoda

12.A.E. Mapon, E.A. Mapon CamocToATeIbHbIE U KOHTPOJIbHBIE PA0OTHI-8
kiacc 2017 M. Hpoda

13.B.B. lllaxmaToBa ,O.P. llledep /Inarnoctuueckue pabotsl -8 kimacc 2016
M. Jlpoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuii Coopauk Borpocos u 3aiau
2015 M. Ipoda

9 KIIACC

1. PaGouas nporpamma. @usnka. 7 — 9xinacchl: yueOHO-METOIUYECKOTO
nocobus /coct. TuxonoBaE.H. — 2-¢ u3x.,crepeornmn. —M.: JIpoda,2013. —
398,(2)

2. IIporpaMMbl OCHOBHOTO 00111er0 0Opa3zoBanusa. Puznka. 7 — 9 kiacchl
(aBTOps:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:
BAKO, 2014, B cOOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM:

4. Tleporkun A.B. @usnka. 7 kiacc. Y4eOHUK 171 00111€00pa30BaTeIbHBIX
yupexaennit . M.:JIpoda. 2011

5. Jlykammk B.1. COopHHK BOmpocoB U 3312y no ¢pusuke. 7-9 k. — M.
[Ipocsewenne, 2010. —192c¢.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U

KOHTpPOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.



7. ActaxoBa T.B. ®usuka. 7 knacc. Jlabopatopusie paboTsl. KoHTpONIBHBIE
3aganus. —CaparoB:JIuneit, 2014.

8. «KonTposnbHO-U3Mepurenbubie MmaTepuansl. Gusnka. 7 kinace/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kiacc: yaeOHO-MeToaudeckoe nocooue/ A.E.
Maposn.- M.: Jlpoda, 2011.- 123c.:

KonTponbHbIe 1 caMocToATeIbHBIE pA0OTHI MO (U3HKE. 9 KiIacc: K y4eOHUKY
A.B. [leppimikuna, E.M. I'ytHuk «®usuka 9 knace» / O.W. I'pomiieBa. — M.
N3narenscTBO «OK3amen», 2014.

Tectsl o pusuke. 9 kinace: k yueouuky A.B. Ilepsimkuna, E.M. T'yTauk
«Pu3uka

9 knace» / O.U. I'pomueBa. — M.: U3znarenbctBo «OK3amen», 2010.

dusuka. 9 xkitacc. TeMaTHuecKre TECTOBEIE 3aaHus I MoaAroToBku k [ A. /
aBT.- cocT.: M.B. boitnenko, O.H. Mupomikuna. — fApocnasib: OO0

«Axkanemus pazButus», 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

7 KIIACC

bubnuoteka — Bc€ mo npeamety «dusnka». — Pexxum pocryna:
http://www.proshkolu.ru

2. BuaeoomnsiTel Ha ypokax. — Pexxum noctymna: http://fizika-class.narod.ru



3. Enunas komnekuus uudpoBbix 00pa3oBaTeIbHBIX pECYpCOB. — Pexum
nocryma: http://school- collection.edu.ru

4. lntepecHble MaTepualibl K ypokaM (PU3UKH 110 TeMaM; TECTHI [0 TeMaM;
HarJsiaHbIe TTOcOOMs K ypokaM. — Pesxum poctyma: http://class-fizika.narod.ru
5. [ludpossie oOpazoBaTenbHBIC pecypchl. — PexxuMm goctyma:
http://www.openclass.ru

6. DneKTpoHHbIE YUeOHHUKHM N0 Pu3nke. — PexxuMm gocryna:
http://www.fizika.ru

8 KIIACC

1. bubnamnoreka — Bc€ o npeamery «dPuzuka». — Pexxum pocryna:
http://www.proshkolu.ru

2. BuneoomnbITel Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru
3. Eaunas xosutekius qudpoBbIX 00pa3oBaTeIbHBIX PeCypcoB. — Pexxum
noctyna: http://school- collection.edu.ru

4. nTepecHble MaTepHalibl K ypokaMm (PU3UKHU IO TeMaM; TECTHI 110 TeMaM;
HarJsIIHbIe TocoOus K ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. udpossie oOpazoBaTenbHbIC pecypchl. — PexxuM gocryna:
http://www.openclass.ru

6. DneKTpoHHbIe yueOHUKHU 10 Pu3nke. — PexxuM gocryna:
http://www.fizika.ru

9 KIIACC

1. BuaeoomnsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru



2. Enunas komnexius nudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. — Pexknm
nocryma: http://school- collection.edu.ru

3. MnTepecHbie MaTepuaibl K ypokaM (GU3UKHU IO TEMaM; TECTHI IO TEMaM;
HarJsiaHbIe TTOcOOMs K ypokaM. — Pesxum poctyma: http://class-fizika.narod.ru
4. Iludposeie oOpazoBaTenbHbBIE peCcypchl. — PesxkumM mocTyrma:
http://www.openclass.ru

5. DneKkTpoHHbIe Y4eOHHUKM 10 Pu3nke. — PexxuMm gocryna:
http://www.fizika.ru

6.Jlucrannuonnas mkoja Ne368 http://moodle.dist-368.ru/ OTkpbIThIi Ki1acc.
CeteBoe obpaszoBatenbHOe coodiiecTBo. http://www.openclass.ru/node/109715
7. Enunas xosuiekuus HudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. @enepanbHbIi HEHTP UH(HOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. Uurepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeTa «1 ceHTsOps» MaTepuaibl o PU3MKe.
http://archive.lseptember.ru/fiz

11. Auumanmu ¢pusmdeckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: odyuaromias nporpamma. http://www.intedu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru
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