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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IMOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTrpamMMbl, MPEJACTAaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTU OOYYaroUIUXCsl M OpPraHU3alUIi0 U3YYCHUS
bu3MKKM Ha NESITeNIbHOCTHOM ocHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTo mpenmera B peanum3anuu TpedoBanuii ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXKIPEAMETHBIE CBS3H €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3yYCHHS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS MPEIMETHOTO COJCP)KAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

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

®du3srka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH H (U3UICCKOU
reorpaduel, BHOCUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpPEeNoCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAy4HOrO METOoJa
MO3HAHUA, TO €CTh CII0C00A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM ECTECTBEHHOHAYYHOM I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

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  JIaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTesIbCTBA JIJISl TOJIy4EeHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuun npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit @exnepauuu, pealn3yroIIMUX



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn Munucrepersa npoceienust Poccuiickoii @enepanuu (IpoTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYCHHUIO TPUPOABI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ€ MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupoBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

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 M KBAHTOBBIX
SIBIICHUSX

npUOOpETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHHU HAOIIOAATh PUPOIHBIC SBJICHHUS M BBIMOJHSATH OIBITHI,
JabopaTtopHble  pabOTBl M DKCICPUMEHTAJIbHBIC HCCICIOBAHHSA C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll (PU3HMUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3WKH, aHAIHA3 U
KPUTUYECKOE OlICHUBaHUE NH(GOPMAIIHH;

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

Ha w3yudenne ¢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 yvaca (3 yaca B HEJENIO).



[Ipennaraemsiii B mporpaMmMe mno (pu3Mke mnepedyeHb JadopaTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHIATENbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapCTBEHHOTO SK3aMeHa 10 (pU3UKe.



COAEPXKXAHUE OBYUEHUA
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 BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
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 TUIIOTE3, SKCIIEPUMEHT 110 NMPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemoro siBiaeHus. Onucanue GU3NUECKUX SIBICHHUI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U NpoUeaAypa NPSIMbIX U3MEPEHUN aHAJIOrOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI AJIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOOpa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl HNpU HOMOIIM >KHUAKOCTHOIO TEPMOMETpPA H
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BemecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbIThI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILECTBA.

JIBm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKEHHUSL.



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 IO HAOJIIOACHUIO TEIVIOBOIO PACHIMPEHHMS Ia30B.
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 MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JBUKCHHUSL.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBsS3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
00BéMa BellecTBa.
Cumita Kak XapakTepUCTHKa B3auMoAeHcTBUA Ten. Cuina 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 npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHue B NpUpPOEe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HabOnroneHue U3MEHEHUs! CKOPOCTHU TIPU B3aUMOEHCTBUM TEl.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeIHEH CKOPOCTH CKOJBKEHHS Opycka WM IapuKa o
HAKJIOHHOM TUIOCKOCTH.
OmnpenerneHue mI0OTHOCTH TBEPAOTO Tea.

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

5. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS] TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEITUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCMMOCTh JaBIEHUSI raza OT 00BEMa, Temmeparyphl. llepenmada maBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSl KUJIKOCTH OT TiyOuHbl. ['mapocraTmyeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHus: aTMOC(HEepHOTO TaBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua gaBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIIEW  CUJIbI, JCHUCTBYIOIIEHM Ha  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
KUJKOCTh YaCTH TEJIa U OT MJIOTHOCTH JKUJIKOCTH.

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 dHeprusa. KuHeTtmyeckas W NOTECHUHAIBHAS DHEPTHS.
[IpeBpalieHye 0JTHOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja

110 TOPU30HTAIBHON TIOBEPXHOCTH.

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.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE 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
JTaBJICHHS.

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.

Jlabopamopuvie 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 OalsIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayu U paboThl BHEIITHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM HUITUHIPOM.

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OmnpeneneHue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
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.

ONEeKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

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

[lIocTosiHHBIE ~ MarHWTHl.  B3anMOAEHCTBME  IOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[efiCTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIOnb30BaHME 3JIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DJEKTPOCTaHIIMH HAa BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

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 CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JlelicTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUYEeCKOro HalpsHKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cOnpoTUBIICHUM.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB 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 UHIYKLIHH.

OneiTel @apases.

3aBUCHMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUS.

DneKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimaol.

1.

o vk~ w

10.
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.
N3mepeHue u peryJupoBaHue CUIIbI 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 MPOBOJAHUKA OT €ro [JWHBI, I[UIOWAAU MONEPEYHOTO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisi CWIbl TOKa MPU MApAJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOp.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICIIEMOM Ha
pe3ucrope.

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

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
MN3yueHne MarHuTHOTO TMOJs  TOCTOSIHHBIX ~ MAarHUTOB  TPH  UX
O00BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, JI€MOHCTPUPYIOLIME 3aBUCHUMOCTHh CHJIBI  B3aMMOJCHCTBHUS
KAaTyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHue paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBl IO  MCCIEAOBAHUIO SIBJICHUSA DSJEKTPOMArHUTHOW HHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
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. Cumna 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 2HEpruu 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.
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10.
11.
12.
13.
14.
15.
16.

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

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO 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 CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua uMIrynbca npy B3aUMOJCHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUU IPU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTHUHU NIPU JBUKEHUU Tena Mo ACHCTBUEM
IPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pasroHa W JaJIbHEUIIEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

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
HayaJbHONW CKOPOCTHM IMYTH OTHOCATCS KakK pPsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.



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

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxatomue — koneOanus.  BwiHyxkaennole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKHMX BOJH. [IpomonbHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHECHUS.
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 konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopnvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasiTHUKA.

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

3. HccnenoBanue 3aBUCUMOCTH MEpUOJia KOJeOaHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

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

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

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTPOMArHuTHbIX BOJH. I[llkana »nekTpoMarHUTHBIX BOJH. Mcmolsb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



OnexTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BONHOBBIE CBOWCTBa
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 TOJHOTO BHYTPEHHETO OTpPaK€HHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['ma3 kak omrTuueckas cuctema. BIM30pyKocTh U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIJla OTpPaKeHHUs CBETOBOIO Jydya OT yria
naJICHUs.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yrJjia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.
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4. IlomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (GOKYCHOTO pacCTOSIHUS U ONTHYECKON CHIIBI COOMparoieit
JIMH3BL.

6. ONBITHI IO PA3JI0KEHUIO OEJI0Tr0 CBETa B CIEKTP.

7. OnBITBI IO BOCIPUSATHIO LIBETA MPEAMETOB NPU HUX HAOIIOJECHUM 4Yepes
I[BETOBBIC (DPUIIBTPBHI.

Pa3znea 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdpopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 MOTIIONIEHHE cBeTa aToMOM. KBaHTHI. JIMHEWUYaThie CIIEKTPBI.

PagnoaktuBHOCTh. Asbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOIO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nmonypacnaga aTOMHBIX sJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL
OHeprus CBsI3M aTOMHBIX sjep. CBA3p Maccel W dHeprud. Peaknuu cuHTE3a U
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX M3JIyYEHUU HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

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 ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMINKA MOAYJIb MIPEAHA3HAYEH JI1 CUCTEMATHU3aluu
U 000OuIeHHs]  MPEIMETHOTO  COAEpX aHUs M ONbiTa  JIESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETo Kypca (pU3MKH, a TakkKe Il MOATOTOBKH 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  0o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYyYHBIX METOOB HCCIEAOBAHUS



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

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yTo OOyyaroluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPENJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue SBICHUS B OKPY KaIOILIEH PUPOJE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTE3 U MTOIYYEHHS TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUI, HAIIPUMED, IPAKTUUECKOTO UCIIOJIB30BAHUS PA3JIMYHBIX UCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUJIOB
DHEPI'UH.



IHJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

N3yuyenne ¢u3nku Ha ypOBHE OCHOBHOTO OOIIEro OOpa3oBaHUsl HAIpPABJICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpEeAMETHBIX M MPEAMETHBIX 00pa3oBaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHus (pU3MKU Ha ypOBHE OCHOBHOTO OOILEro oOpa3oBaHUS Y
oOyuarorierocst 0yyT copMUpPOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3YJIbTAThI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e — TMpOSIBIICHHE HHTEpECa K HUCTOPUUM U COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
bu3nUecKoil HayKH;

e — IICHHOCTHOE OTHOIICHHE K JTOCTHKEHUSIM POCCUUCKUX YIEHBIX -(DU3UKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJCHHH OOIIECTBEHHO 3HAYMMBIX U
TUYECKUX TMPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM JOCTHKECHUN
busuKy;

e — OCO3HAHUE BAKHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B ICATEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e — BOCIPHUATHE ICTETUYECKUX KauecTB (PU3MYECKOW HayKu: €€ TapMOHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

e — OCO3HAaHHWE LIEHHOCTH (PM3MYECKON HAYKH KaK MOILIHOTO MHCTPYMEHTA IMO3HAHMS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaKHEUIIIEW COCTABISIOIEH KYJIbTYpPHI;

e — pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, WHTEpPEca K HCCIEI0BATENbCKON
NEATEIbHOCTH;

e 5) popmupoBaHusi KyJbTYPbl 310POBbS H IMOLHOHAJIBHOI0 0J1ar0NOJIy YU :

e — OCO3HaHME LIEHHOCTH Oe30macHOro oOpa3a JKM3HMU B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHUpE, BAXXHOCTH IPABUJI O€30MacHOr0 MOBEAEHUSI Ha TPAHCIIOPTE,
Ha JIOPOrax, C AIEKTPUUYECKUM U TETJIOBBIM 000PYA0BaHUEM B IOMAIIHUX YCIOBHSIX;

e — c(hOPMHUPOBAHHOCTH HAaBbIKAa PE(IIEKCUU, MPU3HAHKE CBOErO IpaBa Ha OIIHUOKY U
TaKOro K€ IpaBa y Jpyroro 4ejoBeKa;

e 6) TPY10OBOIO BOCIIUTAHMSA:

e — QAaKTUBHOE YYacTM€ B PEIICHHH TMPAKTHUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHu3allii, ropojia, Kpas) TEXHOJIOTHYECKOM M COLMAIbHOM
HaIpPaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMIA;

e — HHTEpEC K MPaKTUYECKOMY M3YUYECHHIO IpodeccHil, CBI3aHHbBIX C (PU3UKOM;

e 7)3K0JOrHY€CKOr0 BOCIIMTAHUA:



— OpHUEHTaIMs Ha MpUMeHeHHe (GU3UYECKUX 3HAHUM JUIS PEIICHHS 3aJa4 B 00JIacTH

OKpYXaIomel Cpeapl, IUTAaHUPOBAHUS TOCTYIIKOB M OIEHKH WX BO3MOKHBIX

MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

e — OCO3HAHHWE MIOOATBHOTO XapaKTepa IKOJOTUUECKUX TIPOOIIEM U IyTEH UX PEIICHUS;

e 8) aganTanum K U3MEHSIIOIMMCS YCJIOBHUSM CONMAIBLHON U MPUPOTHON Cpeabl:

e — IOTPEOHOCTh BO B3aMMOJICMCTBUU TPH BBHITTOJTHEHUU MCCIICIOBAaHUN U TPOCKTOB
(bu3nYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUSAM JPYTHUX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 NMPAKTHUECKYIO JICSITEIbHOCTD;

e — TOTPeOHOCTH B ((OPMUPOBAHUM HOBBIX 3HAHUMU, B TOM 4UHcClie (OpMYIHUPOBATH UJICH,
MIOHSATHUSI, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHUE JEe(PHUIMTOB COOCTBEHHBIX 3HAHWUW W KOMIIETEHTHOCTEH B 00JacTu
busuky;

e — IJTJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUM;

e — CTPEMJICHHE aHAJIM3UPOBATh M BBISABIATH B3aUMOCBSI3M MPUPOIBI, OOIIECTBA H
HPKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (HU3UUCCKUX 3HAHUH;

e — OIICHKA CBOWX JICUCTBHM C y4E€TOM BIUSHUSA HA OKPYXKAIONIYIO CPEIy, BO3MOXKHBIX

rII00AJILHBIX ITOCIIEACTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBoeHMs Mporpammbl Mo (pU3MKE HAa YPOBHE OCHOBHOI'O OOILErO
oOpa3oBaHusl y oOydaromierocst 0yayT chopMUpOBaHbl MeTanpeIMeTHbIe pe3yJibTaThl,
BKJIFOYAOIIUE TTO3HABATENIbHbIE YHUBEPCAIbHBIC YUCOHBIC NIEUCTBUS, KOMMYHUKATHUBHBIC
YHUBEpCaIbHbIC YU€OHbIE ICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jilornueckue JeicTBUA:

BBISIBJISITh U XapaKTEPHU30BaTh CYIIICCTBEHHBIC MPU3HAKK OOBEKTOB (SBJICHHM );
yCTaHABJIMBATh CYIICCTBCHHBIM MPU3HAK KJIacCU(pUKAIIMU, OCHOBAHUS ISl OOOOIICHUS U
CpaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHUSI B paccMaTpUBaeMbIX (DakTax, JaHHBIX U
HaOJIIOJICHUSX, OTHOCAIIUXCS K (PU3UYECKUM SIBIICHUSIM;

BBISIBIIATh TPUYMHHO-CJICACTBEHHBIC CBS3U TPU HW3YYCHUU (PU3NUECKHUX SIBICHUH U
MPOIIECCOB, JelaTh BBIBOJALI C HCIOJb30BAHHEM JACAYKTUBHBIX U WHIYKTUBHBIX
YMO3AKIIOUCHHH, BBIIBUTATh THIIOTE3bI O B3AUMOCBA3SAX (DU3NUECKUX BEITUYHH;
CaMOCTOSATENIbHO BBIOMpATh Ccroco0 pernieHus: yueOHoil (u3nueckoil 3a1aun (CpaBHEHUE
HECKOJIbKUX BapUaHTOB pelIeHUs, BbIOOp Haubojee MNOAXOASAIIETO C  Y4ETOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBare/bCKHe AeiiCTBUS:



HCIIOJIB30BaTh BOIIPOCHI KaK MCCIIE0BATENbCKU HHCTPYMEHT ITO3HAHMS;

MPOBOAMTH 1O CAMOCTOSITENIbHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOXKHBINA (hU3HUECKUN
AKCIIEPUMEHT, HEOOJIBITIOE HCCIeOBaHNE (PU3UUECKOTO SIBJICHUS;

OLICHMBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTh MH(OPMAINIO, TOJYYCHHYIO B XOJE
UCCJIeIOBAHUS WJIM DKCTIEPUMEHTA;

CaMOCTOSITENIEHO (POPMYTUPOBATH 000OIIEHHUS U BBIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO
HaOJII0ICHUS, OIIbITa, UCCIEIOBAHUS;

IPOTHO3UPOBATh BO3MOXKHOE JajbHEHIIee pa3BUTHE (PU3NYECKUX MPOLIECCOB, a TaKKe
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PA3BUTHU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora ¢ undpopmanmeii:

MIPUMEHATh Ppa3JIMYHbIE METOJIbl, MHCTPYMEHTBl W 3ampoChl MpPU IOUCKE M OTOOpE
uH(GOpPMaIMU WIK JAaHHBIX ¢ y4ETOM IMPEAIoKeHHOM yueOHO! (hr3ruecKoi 3a1auu;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH HH(OpPMALMIO Pa3IUUHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMYy MpeACTaBICHHS HWH(MOpPMAUU U
WUTIOCTPUPOBATh pEIIAEMble 33Ja4d HECIOXXHBIMA CXE€MaMH, JuarpaMMamH, HHOU
rpaduKoi U UX KOMOMHAIUSIMH.

KoMMyHuKaTHBHBIC YHUBepCcaabHbIe yYeOHbIE 1eiiCTBHA:

B Xo0Jle¢ OOCYXJeHus ydyeOHOro marepuaia, pe3yJbTaToB JIAOOpPaTOpPHBIX paboT u
MIPOEKTOB 33JaBaTh BOMPOCHI MO CYUIECTBY OOCYKJAa€MOMl TeMbl M BBICKA3bIBATh UJEH,
HalleJIEHHbIE HA PEIICHHE 3a7a4l U MOJIep KaHue OJ1aroKeaaTeIbHOCTH OOLEHNS;
COMOCTABJIATh CBOM CYXJACHHUA C CYXICHUSIMHM JpPYTrUX YYaCTHUKOB JHaJIora,
OoOHapyXUBaTh pa3IMYMe U CXOACTBO MO3UIIMIL;

BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJMYHO  TPEACTaBIIATH  PE3YJbTAThl  BBIMOJIHEHHOTO  (PU3MYECKOrO  OIbITa
(3KCTIeprUMEHTa, UCCIIEJOBAaHUs, TPOCKTA);

MOHMMATh U HUCIIOJIb30BATh MPEUMYIECTBA KOMaHIHON U MHAWBUIYaIbHOU pabOTHI pU
PEIICHUN KOHKPETHOM (PU3nyeckoi mpooiIeMbl;

MPUHUMATh 1eJIM COBMECTHOW JESATENbHOCTH, OPraHU30BBIBaTH JEUCTBHUS MO €€
JOCTHXKEHHUIO: PaCIpeAesisTh POJid, OOCYKIaTh MPOLECCH M PE3yNbTaTbl COBMECTHOMN
paboThl, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;

BBIMIOJHATh CBOK 4YacTh padOThl, JTOCTUrasi KaueCTBEHHOTO pe3yjibTaTra IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOM JCUCTBHUSA C APYTUMU UJIEHAMHU KOMAaH/IbI;

OLICHMBATh KAYECTBO CBOETO BKJajJa B OOLIMN MPOIYKT MO KPUTEPHUSIM, CAMOCTOATEIHHO
c(hOpMyYITUPOBAHHBIM YUACTHUKAMHU B3aUMOJICUCTBHUS.

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe YueOHbIe 1elCTBUA

Camoopranusanus:



BBISIBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsIX, TPEOYIOUUX AJsl PEIICHUs
bu3nuecKrux 3HaAHU;

OPUEHTHPOBATHCS B PA3NMUYHBIX MOJIXOJaX MPHUHATUS pelIeHUuN (MHIMBUIYaIbHOE,
NPUHATHE PELIEHUS B TPYIIIE, IPUHATHE PELICHUN IPYyNIoN);

CaMOCTOSITEJIBHO COCTaBJISATh QJITOPUTM peleHus (U3MYECKOM 3ajauyd WM IUIaHa
UCCIIEJOBaHMUsI € YYETOM HMEIOUNIUXCS PECypCcoOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh Mpe/jiaraéMble BAPUAHThI pEICHUI;

JenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, SMOIHOHATbHBIH HHTEJVIEKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MpeJuIaraTh IJIaH €€ N3MEHEHHUS;

OOBSACHATh NPUYMHBI JOCTHKEHUS (HEJOCTHIKEHHSI) PE3yIbTaTOB AECATENbHOCTH, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHUCIE B XOJ BBINOJIHEHUS (HU3HUECKOTO
UCCIIEIOBAaHMUsI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOATEIbCTB, H3MEHUBLIMXCS
CUTYaIlMi, yCTAHOBJIIEHHBIX OLIMOOK, BOHUKILIUX TPYAHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa €N U YCIOBHSIM;

CTaBUTb C€0sl HA MECTO APYroro 4elOBEKa B XOJE CIOpa MM JUCKYCCHM Ha Hay4dHYIO
TEeMy, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpuU3HaBaTh CBOE MPAaBO Ha OWIMOKY NpHU pelleHuH (U3NYECKUX 3aJady WM B
YTBEPKICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPABO JPYTroro.

HHPEAMETHBIE PE3YJIBTATDBI

K koniy oOyueHuss B 7 kJiacce MpeaMETHbIE pe3yJjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TOHATHS: (U3MYECKMEe U XUMHYECKUE SBICHUSA, HAOJIO/JCHHE,
AKCIEPUMEHT, MOJIeNIb, TUIOTE3a, CAUMHUIIBI (PU3MUECKUX BEJIMYMH, aTOM, MOJIEKYJa,
arperatHble COCTOSIHUS BemlecTBa (TBEpIOE, XKUAKOE, Ta3000pa3HOE), MEXAHHUYECKOE
IBIDKEHUE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJIMHEHHOE),  TpaeKTopusi,
paBHOACHCTByIOIIas cuia, aedopmarus (ympyras, TIJIacCTHYECKasi), HEBECOMOCTD,
COOOIIAIOIINECS COCY/IBL;
paznmuuath siBjaeHus (nquddysus, TEMIOBOE IBHKEHUE YACTHI[ BEIIECTBA, PAaBHOMEPHOE
JBIDKCHUE, HEpPaBHOMEpPHOE JBIKCHHE, WHEPIMS, B3aUMOJECHCTBUE TEJ, pPaBHOBECHE
TBEPIBIX TEJ C 3aKPEINIEHHOW OCBhIO BpalleHUs, Nepeaadya AaBiIeHUs TBEPIBIMU TEIaMU,
KUAKOCTIMU W Ta3aMH, arMoc(epHOoe JaBjeHHE, IUIABaHHWE TEJ, MPEBPAIICHHUS
MEXaHHYECKON IHEPTUM) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (PU3UYECKOE SBJICHUE;
pacrio3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUW B OKpYXKalollleM MHpE, B
TOM 4YHCJIE€ (PU3NYECKHE SIBJICHUS B TMPHUPOJIE: MPUMEPHI JIBIKCHUSI C Pa3TUMUYHBIMU
CKOPOCTSIMH B JKMBOW W HEXKHBOW IPUPOAE, ACHUCTBUE CWIIBI TPEHUS B NPUPOAE H



TEXHHUKE, BJIMSHHE aTMOC(EpPHOro [aBJICHHs Ha >KUBOW OpraHu3M, IUIaBaHUE pbIO,
pplYard B TeJ€ 4YEJIOBEKa, MPH ATOM IEPEBOAUTH MPAKTUYECKYIO 3a/ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (PU3HAKHN) (PU3UUECKUX SBICHUI;

OMKCHIBATh M3YUYEHHBIE CBOWCTBA TeN W (PU3MYECKUE SIBJICHUSA, UCIOJIb3Ys (pu3nyeckue
BEeIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEUIECTBA, BpEMs, IyTh, CKOPOCTb, CpPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSKECTH, BEC TeJla, CUJIa TPEHUs, NaBJIeHHUE (TBEPAOIO
Tena, KUAKOCTH, Ta3a), BHITAIKUBAIOLIAs CHIa, MEXaHU4YecKas paboTa, MOITHOCTh, TIEYO
CUJIbl, MOMEHT CHJIbI, KO3(DPUIIUEHT MOJIE3HOTO IEUCTBHUS MEXaHU3MOB, KHHETHUYECKas U
NOTEHIMAJIbHASI YHEPrusi), IPHU OMHCAHUM MPABUIBHO TPAKTOBATH (PU3MUECKHUI CMBICI
UCIIOJIb3YEeMbIX BEJIMUYMH, UX 0003HAUCHUSI U €UHUIBI PU3NYECKUX BEJIUYHMH, HAXOJIUTh
(dbopMyIibl, CBSI3BIBAIOLINE JAHHYIO (DU3UYECKYI0 BEIMYUHY C JAPYTUMH BEITUYMHAMH,
CTPOUTH TPpaPUKN N3YICHHBIX 3aBUCUIMOCTEH (PH3NYECKUX BEIMYHH,

XapaKTepU30BaTh CBOMCTBA Tell, (U3HUECKHUE SIBJICHUS U MPOIIECCHI, UCIOB3Ys MpaBuia
CJIOXEHUsI cuil (BJOJIb OJHOM mpsAMoN), 3akoH ['yka, 3akoH [lackains, 3akoH Apxumena,
MpaBWJIO paBHOBecusi pbiyara (OJI0Ka), «30JI0TOE TMPABUIIO» MEXAHUKH, 3aKOH
COXpAHEHUSI MEXaHWYECKOW BSHEpPruM, MpU STOM [aBaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA U 3alIMChIBATh €70 MAaTEMAaTHYECKOE BBIPAKEHHUE;

OOBACHATH (PU3UUYECKUE SBJICHUS, IPOLIECCHl U CBOIMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallui MPAKTUKOOPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABJIATh IPUUMHHO-CIIEACTBEHHBIE
CBA3U, CTPOUTH OOBSCHEHUE W3 1—2 JOTMYECKUX IIAroB C OMOPOW Ha 1-2 M3y4EeHHBIX
CBOMCTBA (DU3UUECKUX SIBJICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THple 3adaud B 1-2 JACUCTBUS, WCHOJIB3YyS 3aKOHBI W (POPMYIIBI,
CBs3BIBAIONUE (PU3NYECKHUE BETMUYMHBI: HA OCHOBE aHaJIN3a YCIOBUS 33Jla4Ml 3aIChIBATh
KpaTKOe YCJIOBHUE, MOACTABIATh (PU3MUYecKue BEIMYMHBI B (HOPMYJBI U MPOBOAUTH
pacy€Thl, HAXOUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE JJIsl PEIIEHUS 3a/1a4, OLICHUBATh
PEaTMCTUYHOCTD MOTYYEHHOU (PU3NUECKON BETUYUHBI;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh TIPU TOMOIIU (PU3UUECKUX METOJIOB,
B ONHCAHMM HCCJIEIOBAaHUS BBIIEIATh MPOBEPSIEMOE MPENIOoJIOKEeHHE (TUIOTE3Y),
paznuyaTh M HHTEPIPETUPOBATH MOJYYEHHBIH pe3yJbTaT, HAXOAUTh OIIMOKH B XOZE
OTIBITA, IETIATh BBIBOJIBI IO €T0O PE3YJIbTATAM;

MPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (PU3UYECKUX SABICHUM WM (PU3HMUYECKUX CBOMCTB
Ten: (OpMyIHMpOBaTh MPOBEPSEMbIE MNPEIINOJIOKEHUs, CcOOUpaThb YCTAHOBKY U3
MIPEIOKEHHOTO 000PYI0BaHMSI, 3aITUCHIBATH XOJ] OIbITa U (JOPMYJIUPOBATH BHIBOIBI;
BBITIOJIHATH NPSIMbIE M3MEPEHUSI PACCTOSIHUSI, BPEMEHHU, MaccChl Teia, 00bEMA, CUJIbl U
TEMIIEpaTypbl C HMCHOJIb30BAHUEM AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, 3aNMUCHIBATH
MoKa3aHusi IPUOOPOB € YUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOJIUTh WCCJIEAOBAHKUE 3aBUCUMOCTH OJHOW (DU3MYECKON BEIMYMHBI OT JPYTOoM C
WCIIOJB30BaHUEM MPSIMBIX HU3MEPEHHU (3aBUCMMOCTU MYTH PABHOMEPHO ABUKYIIETOCS
TeJla OT BPEMEHM JIBWKEHHUS TEJA, CHIIBI TPEHUS CKOJILKEHUS OT Beca TeEJld, KaueCTBa



00paOOTKM TOBEPXHOCTEM TEI M HE3aBUCHUMOCTH CHUJIbl TPEHUA OT IUIOIIAIU
CONPUKOCHOBEHUSI TE€J, CUJbl YNPYTOCTH OT YJJIMHEHHUSI MPY>KUHbBI, BBITAIKUBAIOMICH
CHIBl OT 00BEMa TOTPY)KEHHONM YAaCTH Tella W OT IUIOTHOCTH KHUAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT TJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
yCIIOBUW TUTaBaHUsSl TeJ, YCJIOBHIl paBHOBecHs pblyara u OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHUH Y4eOHOTO MCCIIEIOBaHUS, COOMPATh YCTAHOBKY M BBITIOIHATH U3MEPEHHUS,
clenys MPEeUIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOJTYYCHHONW 3aBUCHMOCTHU
(bu3MYeCKUX BETUYHMH B BHUJE MPEIJIOKEHHBIX TaOMUIl U rpaduKoB, JeJIaTh BBIBOJBI IO
pe3ynbTaTam HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIC HW3MEPEHHS (U3MUECKUMX BEJIMYMH (TJIOTHOCTH BEIIECTBA
KUIAKOCTH M TBEPAOrO TeNa, Cuila TPEHUS CKOJIBKEHHUS, [aBJIEHUE BO3/1yXa,
BBITAJIKMBAIOIIAS CUJIA, IEUCTBYIOMIAs HA MOTPYXKEHHOE B KUAKOCTh TENO, KOADPUIIUEHT
MOJIE3HOTO JACHCTBUS MPOCTHIX MEXAHU3MOB), CIENYS MPEIJI0KEHHON MHCTPYKIHMU: MPU
BBITIOJIHEHUH HM3MEPEHUN COOMpaTh IKCIEPUMEHTAIBHYI0 YCTAHOBKY U BBIYUCISTH
3HAYEHUE MCKOMOU BEJIMYHUHBI;

coOnoaTh MpaBWiIa TEXHUKKM Oe3omacHocTH mpu  pabote ¢ 1abOpaToOpHBIM
000py10BaHUEM;

yKa3blBaTh MPHUHIMIBI JIEUCTBUS TMPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, TUHAMOMETP, COOOMIAIONIUECS COCYbl, OapOMETp, pblyar, MOJABMKHBIN U
HEIOABWXHBINA OJIOK, HAKJIIOHHAS TIJIOCKOCTb;

XapaKTeprU30BaTh MPUHIIUIBI IEHUCTBUSI U3YUEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C ONOpOM Ha WX OmMCaHus (B TOM YHCIE: MOJIIUITHHUKH, YCTPOWCTBO BOJOINPOBOJA,
TUJPABIMYECKUI TPECC, MaHOMETP, BBICOTOMEpP, IOPIITHEBOM HACOC, apeoMeTp),
UCIIONIb3Yysl 3HAHUS O CBOMCTBAaxX (M3MUECKUX SBJICHUM M HEOOXOIUMBbIE (PU3UUYECKHE
3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOAUTH TpPUMEPHl (HAXOAUTh HWHGMOPMAIMIO O NPUMEPAX) MNPAKTHYECKOIrO
UCTIOJIb30BaHUsl (PU3NYECKUX 3HAHWW B TIOBCEAHEBHOM JKM3HU A OOECreYeHUs
0e3omacHOCTH TMpu  OOpaleHuH ¢ TpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3I0POBbS U COOJIIOIEHHSI HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKPYXKaroIen
cpene;

OCYUIECTBJISATh OTOOpP HMCTOYHHUKOB HHGoOpMmanuu B HWHTepHETE B COOTBETCTBUU C
3a/IaHHBIM MOWCKOBBIM 3allPOCOM, Ha OCHOBE HMMEIOLIMXCSA 3HAHUN U MyTEM CpaBHEHUS
Pa3IUYHBIX MCTOYHUKOB BBIIEIATH MH(POPMAIMIO, KOTOpas SBISETCS MPOTHBOPECUUBOMN
WJIM MOKET OBITh HEJTOCTOBEPHOM;

MCIIOJIb30BaTh MPU BBIMIOJHEHUU YYEOHBIX 3aJaHUil HayYHO-TIOMYJISIPHYIO JIUTEPATypy
(M3UYECKOTO COJIep)KaHMs, CIIPABOYHBIE MAaTepUalibl, peCypchl cetn VIHTepHeT, BIaieTh
npuéMaMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAUU W3  OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;



co371aBaTh COOCTBEHHBIE KpPATKHE MUCHMEHHBIE W YCTHBIE COOOIICHHS Ha OCHOBE 2—3
MCTOYHUKOB MHGOpMAuu (PU3NYECKOTO COJACP)KAHUS, B TOM 4YHCIE MyOIMYHO JenaTh
KpaTKHe COOOIIEHUS O pe3yabTaTaxX MPOEKTOB WU YYCOHBIX HCCICAOBAHHM, TIPH ATOM
IPaMOTHO  MCIOJb30BaTh W3YYEHHBIM TMOHATUWHBIA  anmapar Kypca (Qu3MKH,
COMPOBOXK/IATh BHICTYIUICHHE MPE3CHTAIINEH;
IIPU BBITIOJIHGHUH YYEOHBIX MPOEKTOB W MCCICIOBAHUN paCHpenesiaTh OOS3aHHOCTH B
TpyIIe B COOTBETCTBUU C MOCTaBICHHBIMH 3aJja4aMH, CICTUThH 32 BBIMOJHECHUEM IIIaHA
JEUCTBUN, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAJ B JI€ATEIBbHOCTh TPYIIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aUMOJICUCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K xoniy obyuenuss B 8 kiiacce mpeaMeTHbIE pe3ybTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUH:
WCITOJIB30BaTh TOHATHS: Macca W pa3Mephbl MOJEKYJ, TEIMJIOBOE IBIKEHHWE AaTOMOB H
MOJIEKYJI, arperatHbleé COCTOSIHUS BEUIECTBA, KPHUCTALTMYECKHE U amop(HbIE Tena,
HACBIIICHHBIA W HEHACHIIIEHHBIN Tap, BIAXXHOCTh BO3/yXa, TeMIEpaTypa, BHYTPEHHSS
SHEprusi, TEIUJIOBOM JBUTATEIb, SJIEMEHTAPHBIA SJIECKTPUUYECKUN 3apsijl, JICKTPUUECKOE
T0JIe, TPOBOHUKH M TUAJICKTPUKH, TTOCTOSHHBIN JJIEKTPUYECKHA TOK, MArHUTHOE TTI0JIC;
pasnuyaTh SBIEHUS (TEIJIOBOE paCIIMpEHHWE W CXKATHE, TeIulonepeaada, TEIIoBOe
paBHOBeCcHE, CMayMBaHUE, KalNWUIAPHBIC SIBICHUS, HCIApEeHUEe, KOHJCHCAIIMS,
TJIaBJICHHE, KpHUCTaJUIU3aIUs (oTBepaeBaHuE), KUTICHHE, TerJionepeaaya
(TeTUIONPOBOTHOCTh, KOHBEKIUS, W3IYUYCHUE), DJICKTPH3AIls TeJl, B3aMMOJICHCTBHE
3apsAIOB, JCHCTBUSA DSJCKTPUUYECKOTO TOKA, KOPOTKOE 3aMbBIKaHHE, B3aMMOJICHCTBUC
MarHuTOB, JCHCTBME MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM, dSJIEKTPOMAarHUTHAS
UHIYKIMSA) TI0O ONUCAaHWI0O HX XapaKTePHbIX CBOWCTB MU Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;
pacro3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3UYECKUX SBICHHA B OKPYXKAIOIIEM MHpPE, B
TOM YHCIIe (PU3NICCKUE SIBIICHUS B MIPUPOJIC: IOBEPXHOCTHOE HATSKEHUE U KAITUJUTSIPHBIS
SBJICHHSI B TIPUPOJIC, KPUCTAILIBI B pupoie, uanydeHue CoiHia, 3aMmep3aHue BOJ0EMOB,
MOpckue Opusbl, 00pa3oBaHHE POCHI, TyMaHa, WUHES, CHEra, dJIEKTPUUYECKUE SBIICHUS B
aTMocdepe, DJIEKTPUYSCTBO KUBBIX OPTraHWU3MOB, MAarHUTHOE Tojie 3eMiH, aperd
MTOJTFOCOB, POJIb MAarHUTHOTO TIOJISI JUISl JKU3HHM Ha 3emile, TIOJSIPHOE CHUSHUE, TIPH ITOM
MEPEBOANTh TMPAKTUUYCCKYIO 3a7ady B YUYCOHYIO, BBIICIATH CYIICCTBCHHBIC CBOMCTBA
(mpu3zHaku) GU3NIECKUX SIBJICHUM;
OMHCHIBATh M3YUYEHHBIC CBOWCTBA TeN W (DU3WYECKUE SBICHUSA, UCIOJB3Ys (pu3nyeckue
BEJIMYUHBI (TeMIepaTypa, BHYTPCHHSS DHEPTHs, KOJMYECTBO TEIUIOTHI, YACIIbHAS
TEIJIOEMKOCTh ~ BEIIIECTBA, VyJACIbHAas TEIUIOTAa IUIABJICHWS, yJACJIbHas  TEIUIoTa
napooOpa3oBaHusl, yjelbHAs TEIJIOTa CTOPAHMs TOILIMBA, KOA(DQPHUIIMEHT TOJE3HOTO
JNEUCTBUSl TEIUIOBOM MAalUWHBI, OTHOCUTEJIbHAS BJIAXHOCTh BO3AyXa, J3JEKTPUUYECKUU
3apsl, CHJIa TOKA, SJIEKTPUYECKOE HAMPSIKEHUE, COMPOTUBICHUE MPOBOAHUKA, YAEIHHOE
COTIPOTHUBJICHUE BEIIECTBA, pab0Ta M MOIIHOCTH 3JIEKTPUYECKOTO TOKA), MPU OMUCAHUU



MPaBIJIBHO TPAKTOBATh (PU3WYECKUI CMBICT HCIOJB3YEMBIX BEIWYHH, 00O3HAUCHUS U
€IMHULBI  (U3UYECKUX BEIMYMH, HAXOOUTh (OPMYINbI, CBSA3BIBAIOIINE JIAHHYIO
bu3NyecKyl0 BETMYMHY C JAPYTMMH BEIUYMHAMU, CTPOUTH TpaUKUd HU3YUYEHHBIX
3aBHCHUMOCTEN (U3NUYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBICHHS U MPOLECCHI, HCIOJb3YS
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHUS BELIECTBA,
MPUHIUI CYTIEPIIO3ULIMU TOJIEN (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja,
3akoH OMma U1 y4acTka 1enu, 3akoH Jxoyins—JIeHna, 3aKkoH COXpaHEeHUs! SHEPTUH, IIPU
ATOM J1aBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alUCBIBATh €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

OOBSACHATH (PU3NYECKUE MPOIIECCH M CBOMCTBA TEJl, B TOM YHCJIE M B KOHTEKCTE CUTYyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHOCIEICTBEHHBIE CBSI3H,
CTPOUTH OOBACHEHUE U3 |—2 JTOTMYECKUX I1aroB ¢ OMOpoil Ha 1—2 M3yYeHHBIX CBOWCTBA
(bu3nyeCcKuX SIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemiath pacy€THble 3adadud B 2—3 JACUCTBUSA, HCHOJIB3YyS 3aKOHBI U (POPMYIIBI,
CBA3BIBAIOIIME (PU3NYECKHUE BEIMUYHMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4d 3alKChIBATh
KpaTKO€ YCIIOBHE, BBISBIIATh HEJOCTAaTOK JAaHHBIX JUJISl PEIICHUA 3aJadd, BbIOMpATH
3aKOHBI U (hOpMYIIbl, HEOOXOUMBIE JUUIS €€ pellleHus, IPOBOAUTh pacyE€Thl U CPAaBHUBATH
MOJIyYE€HHOE 3HauU€HUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacno3HaBaTh NIPOOIEMbl, KOTOPHIE MOKHO PELIUTH MPU MOMOIIN (PU3NYECKUX METOOB,
WCIIONB3ys ONMCAaHUE HCCIENOBAHUSA, BBIICIATH MPOBEPIEMOE IPEATIOIOKEHUE,
OLICHMBATh IPABUIIBHOCTH MOPSAKA IPOBENCHUS HCCIIEOBAHUS, AEJIaTh BBIBOJBL,
MPOBOAMTD ONBITHI 10 HAOIIOAEHUIO (PU3UUECKUX SIBJICHUN WM (PU3NYECKUX CBOMCTB Tell
(xanwIIsipHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00bEMa, TeMIepaTypsl,
CKOpPOCTHM TIpOLiecCa OCTBHIBAHUS M HArpeBaHUs NPU W3IYYEHHH OT IBETA HU3IIYYaroIIeh
(mornomaromieit) TOBEpXHOCTH, CKOPOCTh UCMAPEHUSI BOJBI OT TEMIEPATYPhl KUJIKOCTH
U IUIomaayu €€ MOBEPXHOCTH, JJIEKTpU3ALMsa TEI U B3aUMOIECUCTBHUE JIIEKTPUUYECKUX
3apsAI0B, B3aUMOJEHWCTBUE IOCTOSIHHBIX MAarHUTOB, BU3YaJW3alMsl MAarHUTHBIX IOJIEH
ITOCTOSIHHBIX MAarHWTOB, IEWCTBUS MAarHUTHOTO MOJI HA MPOBOJHUK C TOKOM, CBOMCTBA
ANIEKTPOMArHUTa, CBOMCTBA JJIEKTPOABUTATEN MOCTOSHHOTO TOKa): (OPMYIHPOBATH
MpOBEPsIEMbIE MPEANOII0KEHUSI, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pY10BAHMS,
OTHCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOJBL;

BBIIIOJIHATh NPSIMBIE U3MEPEHHsI TEMIIEpPaTypbl, OTHOCUTEIBHOW BIAXXKHOCTU BO3AYyXa,
CWJIbl TOKAa, HAIPSOKEHUS C HCIOJb30BAHUEM AHAJIOTOBBIX MNPHUOOPOB M JIaTYUKOB
(¢u3MYecCKuX BEJIMYMH, CpPAaBHUBATh PE3YJNbTaTbl H3MEPEHUN C y4€TOM 3aJaHHOU
a0COIOTHOM TOTPENTHOCTH;

MPOBOJIUTh WCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKON BETUYHHBI OT JPYroi C
HCITOJIb30BAHUEM ITPSMBIX U3MEPEHU (3aBUCHMOCTD COIPOTUBIIEHUS ITIPOBOJIHUKA OT €r0
JUIMHBI, IUIOIIAJA TONEPEYHOIrO CEYEHHS M YACIBHOTO CONPOTUBIICHHS BEIIECTBA



MPOBOJHMKA, CHJIBI TOKA, UAYIIETO Yepe3 MPOBOJHHUK, OT HAIMPSHDKEHUS HA MPOBOTHUKE,
UCCJIEIOBAHUE TIOCIEAOBATENIBHONO M MapajUIeIbHOTO COEJUHEHUH MPOBOJHUKOB):
IUTAHUPOBATh MCCIENOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH W3MEPEHUS, CIEAys
IpEI0KEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBHCHUMOCTH B BUJE
Ta0JIML ¥ TpauKOB, JIeJaTh BHIBOJBI 0 PE3yJIbTaTaM HCCIIEA0BaHNUS;

MPOBOANTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIWYUH (yAelbHas TEII0EMKOCTh
BEILIECTBA, COMPOTHBIICHUE IMPOBOJHUKA, padOTa MU MOIIHOCTh 3JEKTPUUYECKOIO TOKA):
IUIAaHUPOBAaTh  M3MEPEHHUs, COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys
IpeI0KEHHON UHCTPYKIUH, U BBIYUCIISATh 3HAUEHHUE BEJIUYNHBI,

coOnoaTh MpaBuja TEXHUKM O€30MacHOCTM Mpu pabore ¢  J1abopaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3YUYEHHBIX MTPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpOM Ha UX ONUCaHUs (B TOM YHUCIE: CHUCTEMa OTOIUIEHHMSI JOMOB, TMTPOMETD,
napoBas TypOWHaA, aMIE€pMETp, BOJBTMETP, CYETUMK DIIEKTPUUYECKOW DHEPIHH,
ANEKTPOOCBETUTEIbHBIE TMPUOOPBI, HArpeBaTENbHBIE AJIEKTPONPUOOPHl  (IIPUMEPHI),
ANEKTPUYECKUE TPEIOXPAHUTENHN, DJIEKTPOMArHUT, 3JEKTPOJBHUIaTENb IMOCTOSHHOIO
TOKa), HCIOJb3yS 3HAHUS O CBOMCTBAX (PU3MYECKHX SBICHUH U HEOOXOIUMBbIE
¢u3nyeckrue 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPHUTENIbHBIE NPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIH TEPMOMETP, TEPMOC, MCHUXPOMETP,
TUTPOMETP, JIBUraTelb BHYTPEHHETO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTaT), COCTAaBIATh
CXEMbI JJIEKTPUYECKHX LENeil C MOCIeI0BAaTENbHBIM U MapalieIbHbIM COEIUHEHUEM
AJIEMEHTOB, pa3inyas yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETEeH;
MPUBOJAUTh TPUMEPHl (HAXOAWTh HWHGOOpPMAIMIO O TPHUMEpPAX) MNPAKTUUYECKOTrO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUM B TOBCEAHEBHOM JKM3HU [JIs1 OOecrnedeHus
0e30macHOCTH TMpu OOpalleHHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 3/I0pPOBbs U COOJIIOJICHUSI HOPM HKOJIOTMUECKOTO MOBEICHUS B OKpY KaIoIe
cpene;

OCYUIECTBJIATh NOUCK MH(pOpMALMK (PU3NYECKOTo coaepx aHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCA 3HAHWM W TMYTEM CpPABHEHUS JOIMOJHUTENBHBIX HMCTOYHHUKOB BBIJCIATH
MH(pOpMaIuIo, KOTOPast SIBISIETCS MPOTUBOPEUUBON UITM MOKET OBITh HETOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBINOJHEHUH YUEOHBIX 3aJlaHUN HAayYHO-TIOMYJISPHYIO JHUTEpaTypy
(bu3MUeCKOro cojiepKaHusl, CIpaBOUHbIEe MaTepHalibl, pecypchl ceth VHTepHeT, BialeTh
npuéMaMu KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HMHPOpMaLUU U3 OJHOU
3HAKOBOM CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE NHCbMEHHBIE M KpaTKHE YCTHBbIE COOOIIeHus, 0000mas
MH(POPMALIMI0O U3 HECKOJBKUX HMCTOYHHUKOB (PU3UUYECKOTO COAEpM aHHs, B TOM YHUCIE
nyOJIMYHO  TPEACTaBISATh  pe3ydbTaThl  NPOEKTHOM  WJIM  HCCIEI0BaTEIbCKOU



JNEATENBHOCTH, MPHU 3TOM T'PAMOTHO MCIIOJb30BAaTh M3YUYCHHBIM NOHATHUMHBIM ammnapar
Kypca (U3HKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3CHTAIINEH;
MPU  BBITIOJIHCHUH YYEOHBIX TMPOCKTOB W HWCCICIOBAHUN (PU3NYECKUX MPOIECCOB
pacrpeniensiTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTaBJICHHBIMHM 3aJladyaMH,
CIEIUTHh 3a BBINOJHEHUEM IUIaHA JCHCTBUH M KOPPEKTHUPOBATH €ro, aJeKBaTHO
OIICHWBATh  COOCTBEHHBIH  BKJIAJ B  JIEATCILHOCTH  TPYINIBI,  BBICTPAUBAThH
KOMMYHUKATHBHOE B3aUMOICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xoHmy obOyueHuss B 9 kJjacce INpeaMeTHbIC pe3yjbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:
UCIIOJIb30BaTh TMOHSTUA: CHUCTEMa OTCcu€Ta, MaTepuajgbHas TOYKa, TPaACKTOPHS,
OTHOCHUTEIFHOCTh MEXaHWUYECKOTO IBIIKEHUA, Achopmanus (ympyras, IiacTHYecKas),
TPEHUE, HEHTPOCTPEMHUTEIBHOE YCKOPEHNE, HEBECOMOCTD U MEPETPY3KHU, LIEHTP TAXKECTH,
a0COMIOTHO TBEPIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tela, PAaBHOBECUE, MEXAHUYECKUE
KoJieOaHUs ¥ BOJIHBI, 3BYK, MH(PPA3BYK U YIbTPA3BYK, FJICKTPOMAarHUTHBIC BOJIHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TAIbBHO30PKOCTh, CIIEKTPhI UCITYCKAHUS
Y TIOTJIONIEHUSI, alibda, OeTa- U raMMa-u3JIydeHus1, U30TOIIbI, SiICpHAsi SHEPIeTHKA;
paziuyath SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJUHEHHOE JBUKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE JBMXEHHUE, CBOOOJHOE TaJCHUE Tell, paBHOMEPHOE
JIBUKCHUE TI0 OKPY)XHOCTH, B3aUMOJICMCTBHE TEJ, PEAKTUBHOE JBUKCHHE,
KoJie0aTenbHOe JBUKEHUE (3aTyXalollue W BBIHYXKJICHHBIE KoJieOaHUs), PE30HAaHC,
BOJIHOBOE JIBUKECHUE, OTPAKEHUE 3BYKA, MPSIMOIMHEMHOE pACIPOCTPAHEHHUE, OTPAKECHUE
U TIPEJIOMJICHUE CBETA, MTOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, Pa3jIoKEHNE OEJIoro cBeTa
B CIEKTP M CJOXEHUE CHEKTPaJIbHbIX I[BETOB, JHUCIEPCHUsl CBETA, E€CTECTBEHHAs
PaIMOAKTUBHOCTh, BOBHUKHOBEHHUE JIMHEUYATOTO CIEKTPA U3TYyUYECHHUS) MO ONMMCAHUIO UX
XapaKTEPHBIX CBONCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE
SIBJICHUE;
pacrio3HaBaTh IMPOSBICHUE M3YyUYCHHBIX (DM3MYCCKHUX SIBIICHHM B OKpYyKaroiiem Mupe (B
TOM 4Hclie (GU3UYECKHUE SIBIICHHS B IPHUPOJIC: MPHJIMBHI U OTJWBBI, JBM)KCHUE IUIAHET
CoOJIHEUHOM CHCTEMBI, pEAKTUBHOE JBM)KEHUE KHBBIX OPTaHU3MOB, BOCIPHUSITHUE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSACEHUE, CEUCMUYECKHUE BOJIHBI, I[yHAMH, 5XO, IIBETa TeT,
ONTHUYECKHE  SIBJIGHUS B  MPUPOJE, OHOJIOTHYECKOE  JIEUCTBHME  BUIAUMOTO,
yIbTPaUOJIECTOBOTO W PEHTICHOBCKOTO W3JIyYCHHH, €CTECTBEHHBIM pPaJlOAKTHBHBIN
(G oH, KOCMHYECKHE JTy4YH, PAIUOAKTUBHOE U3ITYYCHUE MIPUPOTHBIX MUHEPATIOB, IEHCTBUE
paIMOAKTUBHBIX M3JIyUYCHHH Ha OpraHu3M YeJIOBEKa), MpH O3TOM I[EePEBOJUTH
MPaKTUYECKYI0 3a7ady B Y4YeOHYIO, BBIJCISATH CYIIECTBEHHBIC CBOMCTBA (IMPU3HAKH)
(UBUYECKUX SIBICHHIM;
OMHCHIBATh M3YUYEHHBIC CBOWCTBA TeN W (DU3MYECKUE SBICHUSA, UCTONB3Ys (pr3nyeckue
BEJIMYMHBI (CpeJHSISI U MTHOBEHHas CKOPOCTb Tejla MPU HEPAaBHOMEPHOM JIBHUKECHHH,
YCKOpPEHUE, MEPEMEILICHUE, MTyTh, YIII0Basi CKOPOCTh, CUJIa TPEHUS], CUJIA YIIPYTOCTH, CHIIa



TSDKECTH, YCKOPEHUE CBOOOJHOTO MaJEHHUs, BEC Tella, UMIYJbC Tela, UMMIYJIbC CHUJIbL,
MexaHu4ecKkas padoTa W MOIIHOCTh, MOTCHITMANIbHAS SHEPTHs Tejla, MOJHSITOTO Haj
MOBEPXHOCTHIO 3€MJIM, TOTEHIIMAIbHAS DHEPIHS CXXATOW TPYXKUHBI, KHHETUYECKAS
SHEPruUs, MOJHASI MEXaHWYECKas HEPIus, Mepruoj U 4acToTa KoJeOaHui, JIMHa BOJHBI,
I'POMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMJICHUS CPEJibl),
MpU ONMWCAHWH TPABUILHO TPAKTOBATh (DM3WYECKUN CMBICT HCIIOIB3YEMBIX BEITUYHH,
0003HAaUCHUSA W CAWHHIBI (U3UYECKUX BEIWYUH, HAXOAUTH (DOPMYIBI, CBS3BIBAIOIITHE
JTaHHYI0 (PU3UYECKYI0 BETUYUHY C IPYTUMU BEJIMYMHAMH, CTPOUTH TpadUKu U3yUYEeHHBIX
3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;

XapaKTepHu30BaTh CBOMCTBA Tel, (DU3UYECKUE SBJICHHUSI M MPOLIECCHI, UCIOJIb3Ys 3aKOH
COXpPAHEHUS] PHEPTHM, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHLUI CYHEPHO3ULIUA CHII,
MPUHLIKN OTHOCUTENbHOCTH ["anmiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCA,
3aKOHBI OTPAKEHUS U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO U MaCCOBOTO
YHCeN MPU SICPHBIX PEAKIMIX, MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3alUChIBATh €70 MAaTEMAaTHYECKOE BHIPAXKEHUE;

OOBSICHATH (PU3MUECKHUE MPOIECCHI U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTYyaIui
MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUUNHHO-CIICICTBCHHBIC CBS3H,
CTPOUTH OOBSCHEHHE U3 2—3 JIOTUYECKHX II1aroB ¢ ONMOpoil Ha 2—3 M3yYEHHBIX CBOWCTBA
bu3nYecKuX sIBICHUH, PU3NYECKUX 3aKOHOB WUJTU 3aKOHOMEPHOCTEH;

pemarh pacyéTHele 3a7a4d (OMUPAIOIIMECS HA CUCTEMY U3 2—3 ypaBHEHMII), UCIIONb3Ys
3aKOHBI U (hOpPMYJIBI, CBSI3bIBAIONIME (DU3NUECKUE BEIMUMHBI: HA OCHOBE aHaIN3a YCIOBUS
3a/layd 3alUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEIOCTAIONIUME WJIM H30BITOUHbBIE
JaHHBIC, BBIOMpATh 3aKOHBI M (OPMYJIbI, HEOOXOAUMBIE IS PEIICHUS, MPOBOJUTH
pacy€Thl U OLICHUBATh PEATMCTUYHOCTD MOJTYUYEHHOTO 3HaUeHUsT (PU3UIECKON BEITMUUHBI;

pacro3HaBath MPoOJIEMbl, KOTOPbIE MOXXHO PEIIUTh MPU MOMOIIN (PU3HMUECKUX METOIOB,
WCTIONB3YsS ONHUCAaHUWE MWCCICNOBAHUS, BBIJCIATh MPOBEpPSIEMOE MPEATNOJIOKEHUE,
OIICHMBATh TPABWIBHOCTh TOPSAKA TPOBEJCHUS KCCICIOBAHUSA, JIeNaTh BBIBOJIBI,
UHTEPIPETUPOBATH PE3YyJIbTAThl HAOIIOICHUI U OTIBITOB;

MPOBOAUTH OMBITHI IO HAOIIOACHUIO (PU3MUECKUX SBJICHUMN WIH (PU3NYECKUX CBOMCTB TEI
(u3yyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHUsS DHEPryUU, 3aBUCHUMOCTh
nepuoja KojaebaHul MPy>XKMHHOTO MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U
HE3aBHUCUMOCTh OT aMILUTUTYIbl MajbIX KOJI€OAHUU, TMPSMOJIIMHEHMHOE PAcCIpOCTPAHECHHE
CBETa, Pa3JIOKEHHE OEJIOro CBETa B CIIEKTP, U3yUEHHUE CBOMCTB M300paKeHHS B TIIIOCKOM
3epKaje M CBOMCTB H300paKeHHUs] TpeaMeTa B coOuparolieil JuH3e, HaOJIoAcHUe
CIUIOIIHBIX M JIMHEWUYATHIX CIIEKTPOB M3IYUCHHS): CAMOCTOSITEIHHO COOMPaTh YCTAHOBKY
13 M30BITOYHOrO Habopa OOOPYJIOBaHUS, OMHUCHIBATH XOJI OMBITA M €T0 PE3YJIbTATHI,
(GhOopMyIMpPOBATH BHIBOIBI,



NPOBOANTH MPH HEOOXOIMMOCTH CEpPHIO MPSMBIX H3MEPEHHH, OMpeenss CpeaHee
3HaYeHHEe u3MepseMoil BeMMYuHbl ((POKyCHOE paccTosiHHME COOMparoImeld JUH3bI),
000CHOBBIBAThH BBIOOP CrI0c00a M3MepeHus (M3MEPUTENBHOTO MpUbopa);

IPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C HCIOIb30BAaHUEM
NPSIMBIX U3MEPEHUN (3aBUCUMOCTb ITyTH OT BPEMEHH NMPU PABHOYCKOPEHHOM JIBH>KEHUU
0e3 HavaJabHOW CKOPOCTH, TIEpHoja KoJieOaHWI MAaTeMAaTHUYEeCKOTO MAasTHHUKA OT JTHHBI
HUTH, 3aBUCUMOCTH yTja OTPa)XCHHs CBETa OT YIJia MaJCHUs M yria MPelOMIICHUS OT
yrja MajieHusi): TUJIaHUPOBAaTh HCCIEJIOBAHME, CAMOCTOATENIbHO COOUpPATh YCTaHOBKY,
(UKCUpPOBATh PE3yNbTAThl MOJYYECHHOM 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHJIE
TabnuIl ¥ rpauKoB, JAJIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;

NPOBOANTh KOCBEHHBbIE H3MEPEHUA (U3NYECKUX BEIMYUH (CpPEelHAS CKOPOCTb U
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM IBMKEHHH, YCKOPEHHE CBOOOJHOTO MaJCHHUS,
KECTKOCTh NPYKHUHBI, KOIDPUIMEHT TpPEHUs CKOJIbXKEHHUS, MeXaHuueckas paboTa u
MOIIIHOCTb, YaCTOTa U MEPUOJI KOJIEOAHUH MaTEeMaTUYECKOTO U MPYKUHHOTO MasiTHUKOB,
ONITUYECKAsl CUJIa COOMPAIOIIEH JIMH3BI, PATHOAKTUBHBINA (DOH): TUTAHUPOBATH U3MEPEHUS,
coOupaTh OSKCIEPUMEHTAIBHYI0 YCTAHOBKY M  BBIMONHITH HM3MEPEHUS, CIEIYs
NPEIJIOKECHHOW HWHCTPYKIIMHM, BBIYUCIATh 3HAUYCHHWE BEIWYMHBI M aHAIH3UPOBATH
MOJIyYEHHBIE PE3YJIbTATHI C YUYETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOnoaTh MpaBuUjia TEXHUKM O€30MacHOCTH Npu pabore ¢  J1abopaTOpPHBIM
000py10BaHUEM;

pa3iuyaTh OCHOBHBIE TNPWU3HAKM HM3YyUYEHHBIX (U3MUECKUX MOJIENeH: MaTephalibHas
TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOUYEUHBIM HCTOYHUK CBETA, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOZEJIb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO S,1pa;

XapaKTepU30BaTh IPUHIUIIBI JEHCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONUCTB
C OTIOPO¥ Ha WX OMHCAHUA (B TOM YHCIE: CIIUOMETD, JATYUKU TOJOKEHUS, PACCTOSTHUS
U YCKOpEHUS, paKeTa, 9X0J0T, OYKU, MEPUCKOII, (oToanmapar, ONTUYECKHUE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuibcoHa), HCNONb3ys 3HAHHA O CBOMCTBAx
(bu3NYeCcKUX SIBJICHUN U HEOOXOUMBbIE PU3NUYECKHUE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMBbl M CXEMAaTHYHBIC PUCYHKH W3YYCHHBIX TEXHUYECKUX YCTPOICTB,
W3MEPUTENIbHBIX MPHUOOPOB M TEXHOJOTHYECKHX MPOIECCOB MPU PEIIeHUH ydeOHO-
MPAKTUYECKUX 3a/1ad, ONTHUYECKHE CXEMbI I MOCTPOCHHUs H300paKeHUH B IJIOCKOM
3epKajie ¥ COOMparoIeH JIMH3E;

OPUBOJUTH TpPHUMEPHl (HaXOAUTh HHGOPMALMIO O TpUMEpax) MPAKTHUYECKOTO
WCTIONIb30BaHUsl (PU3MYECKMX 3HAHWK B TOBCEIHEBHOW JKM3HM [UJIsI OOECTCUeHUs
0e30macHOCTH TMpu OOpalleHuH ¢ OpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXPAHEHUS 3I0POBbs U COOJIIOJICHUSI HOPM HKOJIOTMYECKOTO MOBEICHUS B OKPY KaloIe
cpexne;

OCYIIECTBISATh TNOMCK HMHpopManuu (U3NYECKOTO coaepkaHus B VIHTepHeTe,
CaMOCTOSITENILHO  (OPMYIUPYST TOHWCKOBBIA 3ampoc, HAXOIAUTh ITyTH OINpEAeTICHUS



JIOCTOBEPHOCTH TOJYyYeHHON WHGOpPMAIMM HAa OCHOBE UWMEIOIIUXCSA 3HAHUM W
JOTIOJTHUTEIIBHBIX HICTOYHUKOB;

WCIIOJB30BaTh NP BBIMOJHEHUH YYEOHBIX 3aJIaHUl HAYYHO-TIOMYJISIPHYIO JINTEPATYPY
(bu3MYEeCcKOro coJiep KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl cetu HTepHeT, BianeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, mpeoOpa3oBaHus HHOpMauu U3 OJHOU
3HAKOBOM CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIE MMICHhMEHHBIC M YCTHBIC COOOIICHHSI HA OCHOBE HH(POPMAIINH U3
HECKOJBKUX HMCTOYHUKOB (PU3MYECKOTO colAep:KaHUs, MyOJMYHO TPECTaBISATh
pe3yabTaThl MPOEKTHOW WJIM HMCCIEAOBATEIBCKON NESATENBHOCTH, MPHU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIN TMOHATUMHBIN ammapaT H3y4yaeMoro pasjaeia (U3UKU U
COTIPOBOXAATh BBICTYIJICHUE TIpe3eHTalueld ¢ y4€TOM OCOOCHHOCTEH ayAuTOpHUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bu6mmoreka [IOK
1.1 O - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 O 2 1
VISHHACCIHE BETMHAIHEL https://m.edso0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MTO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. [leppoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
99 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 9 1 bubnnoreka [JOK
' BeIlleCTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubmuorexa [JOK
31 Mexanrieckoe ABHOKeHHE 3 https://m.edsoo.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [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 Cuma. Bugst cut 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 Jasnenue. llepenava naBnenust TBEpAbIMU 3 bubnuorexa [JOK
' TeJaMU, JXKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KIAKOCTA > https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEPHOR HaBICHHC 0 https://m.edso0.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 1 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
1 P 1
> 460Ta H MOUHOCT® 3 https://m.eds00.ru/7416194
bu6mmoreka [IOK
52 Hpoctsie MexarHsMEI > 1 https://m.edso00.ru/7f416194
bu6mmorexa [IOK
>3 Mexaniraeckas sHepris 4 1 1 https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 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 JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbie IBJICHUSA
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
21 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHITL https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 SMEKTPOMArHHTHAS HHAYKLHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 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 JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICHHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi M BOJTHbBI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [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 [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3znen S. KBanToBbIC SIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHnue cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3ydeHusl

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

®usnka — Hayka 0 IpUPOJE.
SIBneHns npupobl

Ddusznueckue sBICHUS

04.09.2023

07.09.2023

duznyeckue BEINYMHbBI U UX
U3MepeHue

Ypok-uccnenosanue "M3mepenue
TEMIEPATyphl IPU TTOMOIIN
KUJKOCTHOTO TEPMOMETpA U JaT4uHKa
Temneparypbl"

Metoabl Hay4HOTO MTO3HAHMSL.
Onucanune GpU3NIECKUX SBICHUI C
OMOIILIO MOJIETIEN

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIbHOCTD MONETa
HIapuKa, MyIeHHOr0 TOPU30HTAIBHO,
TeM OoJIbIIIEe, YeM OOJIBIIIE BBICOTA
mycka"

Crtpoenue BeriectBa. ONBITHI,
JTOKA3bIBAIOIINE TUCKPETHOE
CTPOCHHE BEIIECTBA

11.09.2023

14.09.2023

18.09.2023

21.09.2023

25.09.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff09f72a

bu6mmoreka [IOK
https://m.edsoo.ru/ff09fe0a



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

bubmuorexa [JOK

8 JlpmxeriHe HacTALL BellleCTsa 28.09.2023  https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 110
9 HAOJIFOICHUIO TEILJIOBOTO 02.10.2023
pacIIMpEeHUs Ta30B)
10 ArperaTHbple COCTOSIHHSI BEIIECTBA 05.10.2023
OCco0CHHOCTH arperaTHbIX COCTOSTHUIN
1 Bo/1bI. O000IIEHHE 110 pa3ieny bu6mmoreka [IOK
«IlepBoHayvagbHBIC CBEACHUS O 09.10.2023 = https://m.edsoo.ru/ff0a0378
CTPOCHHH BEIIIECTBAY
MexaHudeckoe JBHKEHHUE.
12 PaBHOMEpHOE 1 HEPaBHOMEPHOE bubmorexa LHOK
12.10.2023  https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6nmoreka [JOK
13 CropocTs. EHHHLEL cKopocTh 16.10.2023 https://m.edsogru/ff0a0790
14 Pacuer nytu 1 BpeMeHU IBUKEHUS bubmmorexa LIOK
19.10.2023  https://m.edsoo.ru/ff0a0ae4
15 WNuepuus. Macca — mepa bubnnorexka [JOK
MHEPTHOCTH Tell 23.10.2023  https://m.edsoo.ru/ff0a0c10
16 IImorHOCTE BelmiecTBa. PacueT Maccel bubmuorexa [JOK
1 00beMa Tejia 0 €ro MIOTHOCTH 26.10.2023  https://m.edsoo.ru/ff0a0fee
JlaGoparopHas paboTa
17 «OmnpeneneHne MIOTHOCTH TBEPAOTO 06.11.2023
TeIa»
18 Pemenue 3agau nmo teme "IL1oTHOCTH bu6mmorexa [IOK
BemecTna" 09.11.2023 | https://m.edsoo.ru/ff0a123c
19 Cuta KaK XapaKTepUCTHKA



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aumozeicTeus ten. Cuia
ynpyroctu. 3akoH ['yka

13.11.2023

JlaboparopHnas pabota «3ydenue
3aBHCHUMOCTH PACTSHKCHHS

20 (medopmanun) mpyKUHBI OT 16.11.2023
IIPUJIOKEHHOHN CUIIBI»
21 SIBnenme TaroreHus. Cuiia TSKECTH 20.11.2023
CBsi3b MEX1y CIION TSAXKECTH U
22 Maccoii Tena. Bec tena. Pemenue bubmorera [JOK
23.11.2023 = https://m.edsoo.ru/ff0al778
3aga4 no reMe "Cuna Tsokecta"
93 Cwiia TSKeCTH Ha JPYTHX IJIaHeTax. bubnuorexa [JOK
®dusnyecKue XapaKTePUCTUKH TUTAHET 27.11.2023  https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Hsmepettite ciut. JlutamomeTp 30.11.2023 | https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK
25 Bec rena. Hepecomocts 04.12.2023  https://m.edsoo.ru/ff0al778
CnoskeHHe ABYX CUJI, HaIPaBJICHHBIX
26 10 OJHOM nf)ﬂi]foﬁ. ’ bubmorexa HOK
. 07.12.2023 = https://m.edsoo.ru/ff0ala70
PaBHOpeCTBYIOIAS CHIT
97 Pemenue 3agad mo reme
"PaBHoneticTBytomast cui" 11.12.2023
78 Cuia TpeHusi u e€ Buapl. TpeHue B bubnmnoreka [JOK
IIPUPOJIE U TEXHUKE 14.12.2023 = https://m.edsoo.ru/ff0alb9c
JlaGopaTtopnas pabora «3yuenue
29 3aBUCUMOCTH CHJIBI TPEHUS bubnuorexa [JOK
CKOJIBKCHUS OT CHJIbI JABIICHUS U 18.12.2023  https://m.edsoo.ru/ff0alcc8

XapakTepa CONPUKACAIOIIMXCS



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

ITIOBEPXHOCTEMN

Pemenue 3amau Ha onpeaencHue

30
PaBHOJIEHCTBYIOIIEH CUITBI 21.12.2023
Penrenue 3amaud mo remam: «Bec
31 Tenay, «I'paduyeckoe nzodpaxeHue bubnmoreka [JOK
cuiy, «Cuiely, «PaBHOACHCTBYIOIIAS 25.12.2023 @ https://m.edsoo.ru/ff0alde0
CUI»
KoHTposbHast paboTa 1mo Temam:
«MexaHU4YeCcKoe IBMIKEHUEY,
32 M B
«Macca, INIOTHOCTEY, «Bec Temay, 98,12 2023
«I"padrueckoe N300pakeHUE CHIIY,
«CHIB
33 Jasnenue. CriocoObl yMEHbBILICHUS U bu6mmoreka [IOK
YBEJIUYECHUS JTABICHUS 08.01.2024  https://m.edsoo.ru/ff0a20a6
JlaBrierue ra3za. 3aBUCUMOCTD
34 aBJIeHH Ta3a OT 00bEMa bubmmorexa [IOK
8 : 11.01.2024  https://m.edsoo.ru/ff0a2376
TEMIIEPATYPHI
Ilepenaua naBiaeHus TBEPILIMU
35 Tenr;l\iln )Klil KOCTSIMH U EfsaMn Bubmorexa ITOK
> I ' 15.01.2024 https://m.eds00.ru/ff0a25b0
3akoH ITackains
36 JlaBineHue B )XUIAKOCTH U rase, bu6mmorexa [IOK
BBI3BAHHOE JE€HCTBUEM CUIIBLI TSKECTH 18.01.2024 | https://m.edsoo.ru/ff0a2718
37 Pemenne 3anau o teme «Jlapnexue B bu6mmorexa [IOK
SKUIKOCTH U Ta3e. 3akoH Ilackamsa» 22.01.2024  https://m.edsoo.ru/ff0a2826
bubmuorexa [JOK
38 Coobmarommuecs cocyp: 25.01.2024  https://m.edsoo.ru/ff0a2970
39 I'unpasnuueckuii mpecc bubmmorexa [TOK
P P 29.01.2024 @ https://m.edsoo.ru/ff0a3136



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136

Manomertpsl. IlopiiHeBoi

40
SKUIKOCTHBIA HacOC 01.02.2024
41 ATmochepa 3eMiIn U IpUIHUHBL e bubnuoreka [IOK
CyILIECTBOBaHUS 05.02.2024  https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubnmoreka [JOK
JaBJICHHE 08.02.2024 = https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOTO JaBICHHUS. bubnuorexa [JOK
Oneit Toppuuennu 12.02.2024  https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(EpPHOTO
44 ABJICHUS OT BBICOTHI HaJl YDOBHEM bubmmorexa [JOK
A AP 15.02.2024 = https://m.edsoo.ru/ff0a2fc4
Mopst
45 bapomerp-anepousa. ArmocdepHoe bubnmnoreka [JOK
JIaBJICHUE HA PA3JIMYHbBIX BBICOTAX 19.02.2024  https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau nmo reme "
ATtmochepHoe naBieHue" 22.02.2024
JlelicTBrE XKUJIKOCTHU U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO bubmmorexa [JOK
by ' 26.02.2024  https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
48 «Omnpenenenre BRITATKABAIOIICH bubnmoreka [JOK
CHJIBI, ICHCTBYIOIIEH Ha TEJO, 29.02.2024  https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHJIKOCTh)
JlaGopatopHast paboTa 1o Teme
49 «ccnenoBanue 3aBUCHUMOCTH Beca bubnmnoreka [JOK
TeNa B BOZIE OT 00bEMa MOTPY>KEHHOM 04.03.2024  https://m.edsoo.ru/ff0a3514
B XKHJIKOCTh YaCTH TEJIa»
bu6mmoreka [IOK
>0 llraparie Ten 07.03.2024  https://m.edsoo.ru/ff0a3a96



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHas pabota
"KoHcTpyrpoBaHue apeoMeTpa Uiu
KOHCTPYHPOBAHUE JIOJKH U
omnpezaeneHue e€ rpy30n0abEMHOCTH"

11.03.2024

52

Pemenne 3amad mo Temam:
«IInaBanue cynosB.
BosnyxomiaBanuey, «/laBienue
TBEPABIX TEJ, )KUIKOCTECH U ra30B»

14.03.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTtponsHas pabora o Teme
«/laBiIeHHE TBEPIBIX TEJ, JKUIKOCTEH
Y Ta30B»

18.03.2024

54

55

Mexanunueckasi pabota

MomHocTts. EquHuiier MoniHocT

21.03.2024

01.04.2024

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

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

56

VYpoxk-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
noABbEME T10 JIECTHUIIE"

04.04.2024

S7

58

59

[IpocTsie MexaHu3mel. Peryar.
PaBHOBecue cuit Ha peruare

Pbruaru B TexHHKE, OBITY U IPUPOJIE.
JlaGoparopHas paboTa
«HccnenoBanue ycioBHii paBHOBECHS
peryara

Pemenue 3amau 1o teme «Y CIOBUA
PaBHOBECHS pblyara»

0.5

08.04.2024

11.04.2024

15.04.2024

bubmuorexa [JOK
https://m.edsoo.ru/ff0a478e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumuent nonesHoro nercTBust
MexaHu3ma. Jlaboparopnas pabora

0.5

18.04.2024



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

«M3mepenne KIIJI HaknoHHON
IJIOCKOCTH

61

62

63

Pemrenne 3agau mo teme "Pabora,
MortHocTh, KIT/"
MexaHn4ecKkas JHEPIHsl.
Kunernueckas v moTeHIMaabLHAast
SHEPrus

3aKOH COXpaHEHUSI MEXaHUYECKOM
SHEPruu

22.04.2024

25.04.2024

29.04.2024

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-IKCIIEpUMEHT 110 TEME
"JKcrnepuMEHTAJIbHOE OIPEIEIICHNE
M3MEHEHHUS KUHETUYECKON U
HOTEHIMATIBHON 3HEPTUH MIPU
CKaTbIBaHMH TeJIa 110 HAKJIOHHOM
IJIOCKOCTH"

06.05.2024

65

KonTponbHas pabora no teme
«PaboTa 1 MOIIHOCTb. DHEPTUS»

13.05.2024

66

67

PesepBHslIit ypok. Pabora ¢ Tekctamu
o Teme "MexaHudeckoe ABUKeHuE"

PesepBHslit ypok. Pabora ¢ Tekctramu
1o teMe "JlaBneHue TBEPABIX TEN,
JKUJKOCTEN U ra3oB"

16.05.2024

20.05.2024

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ad4ee6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4ffe

68

Pesepsubrit ypok. PabGora ¢ Tekctamu
no Teme "Pabora. MoIHOCTb.
Oneprug"

23.05.2024

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TIOJIOKEHUS
1 MOJICKYJIIPHO-KHHETUYECKON TEOPHUH 1 bubmorexa HOK
P P 04.09.2023  https://m.edsoo.ru/ff0a5256
Y VX OTIBITHBIC TIOITBEPIKICHUS
2 M 1
acca 1 pa3Mep aTOMOB U MOJICKYI 06.09.2023
3 Mopaenu TBEPAOro, JKUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSHUH BEIIeCTBA 11.09.2023  https://m.edsoo.ru/ff0a540e
OOBbsicHEeHHE CBOWCTB TBEPOTO,
4 YKUJIKOTO U Ta3000pa3HOr0 COCTOSTHUM 1
BEII[ECTBA Ha OCHOBE MOJIOKECHHI 13.09.2023
MOJIEKYJIIPHO-KHHETUYECKON TEOPUH
5 Kpucrannuueckue u amopgHbie Tena 1 bubmmorexa LIOK
P P 18.09.2023 = https://m.edsoo.ru/ff0a5800
6 CMmauuBaHue 1 KaWUISIPHOCTb. 1 bubnuorexa [JOK
[ToBepxHOCTHOE HATSKEHUE 20.09.2023  https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 bubmmorexa [JOK
P P 25.09.2023  https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBsi3b TEeMIIEpaTyphbl
8 1
CO CKOPOCTBIO TEIJIOBOTO JBUKEHUS 7.09.2023
YaCTHUIL
9 Buytpennss sneprus. CriocoOsl 1 bubnuoreka [IOK
W3MEHEHUs BHYTPEHHEN dHEprun 02.10.2023  https://m.edsoo.ru/ff0a5c60



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

bubmuorexa [JOK

10 Bpiet TelloMepeza 04.10.2023  https://m.edsoo.ru/ff0a6412
Ypoxk-koudepenuus "[IpakTuueckoe

11 HCIOJIb30BAHUE TETJIOBBIX CBOMCTB bubmuorexa [JOK
BEILECTB U MAaTEPUAJIOB B IIEJISIX 09.10.2023  https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenbHast bubmuorexa [JOK
TEII0EMKOCTh 11.10.2023 = https://m.edsoo.ru/ff0a6976

13 YpaBHeHUe TeII0BOro HagaHca. bubnnorexa [HOK
TennooOMeH U TEIIOBOE paBHOBECHE 16.10.2023  https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnast pabora

14 "UccnenoBanue sBICHUS bu6mmoreka [IOK
TEIJI000MEHa IPU CMEIIMBAHUN 18.10.2023  https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuei Boabl"
Pacuer konndecTBa TEIIOTHI,

15 HEO0OXOIMMOTO JIJIsi HarpeBaHUs TeJa 93.10.2023
Y BBIJICISIEMOTO UM TIPH OXJIQXKICHUN

16 JlaGopatopHas pabota "OnpezneneHue bubnuoreka [IOK
yEIbHON TEMJIOEMKOCTH BeriecTBa" 25.10.2023 = https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIIMUBA. Y IeJbHas TEII0Ta bubnmuorexa [JOK
CropaHus 08.11.2023  https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpIEBaAHNE

18 KPUCTAJUIMYECKUX TeJ. Y AebHas bubmorexa HOK

13.11.2023  https://m.edsoo.ru/ff0a71d2

TEIUIOTA TIABIICHUS

19 JlaGopaTtopHnas pabora "Onpenenenue bubnmoreka [JOK
yAEIbHON TEIJIOTHI TUTaBJICHHMS Jiba" 15.11.2023 @ https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBaHue U KOHJCHCAIHUS. bubnuoreka [IOK
Ucnapenue 20.11.2023  https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas Tennora
apooOpa3oBaHUs U KOHICHCAIIUH.
3aBUCUMOCTb TeMIEPaTypbl KUTICHUS
OT aTMOoc(epHOTO JaBICHUS

22.11.2023

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTEJIbHOM BJIAXXHOCTHU BO3ayXxa"

27.11.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

25

Pemenue 3agau Ha onpenenieHue
BII&YKHOCTH BO3/yXa

[TpuHIMIIBI paOOTHI TEIIIOBBIX
nsurareneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpPaHUs

KIIJI TenmoBoro gBurarers.
TennoBble ABUraTeIN U 3alIuTa
OKpYXKarolle cpebl

29.11.2023

04.12.2023

06.12.2023

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

26

3aKOH COXpaHEHMsI U ITPEBPALLCHUS
SHCPTHU B TCIJIOBBIX ITPpOHECCcax

11.12.2023

27

28

29

[ToaroroBka Kk KOHTPOJIBHOU paboTe
o TeMe "TernnoBble SIBICHUS.
M3menenue arperaTHbIX COCTOSTHHI
BerecTna"

KonTponpHas pabota mo Teme
"TerutoBble siBiIeHMA. M3MeHeHne
arperaTHeIX COCTOSIHMM BemecTa'

SJ'ICKTpI/IBaI_[I/ISI TCII. I[Ba poaa
SJICKTPUYCCKUX 3apsa10B

13.12.2023

18.12.2023

20.12.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

bubmuorexa [JOK
https://m.edsoo.ru/ff0a86ae

30

VYpok-uccienoBanue "DaeKTpusanus
TeJl UHAYKIUEN U NTPU

25.12.2023



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

CONPUKOCHOBEHUU"

B3aumoneiicTBre 3apsyKEHHBIX TEIL.

bu6mmoreka [IOK

31 3akon Kynona 27.12.2023  https://m.edsoo.ru/ff0a87e4
DJIEKTPUUYECKOE MOJIE.

39 HarnpsixeHHOCTB 3JIEKTPUYECKOTO bubnmoreka [JOK
nosist. [IpuHnmn cynepno3uuuu 08.01.2024  https://m.edsoo.ru/ff0a8ala
SIEKTPUUYECKUX TOJIEH
Hocurenu snekTpudeckux 3apsaoB.

33 OneMeHTapHbIi 3apsag. CTpoeHue 10.01.2024
aToma

34 [IpoBOgHUKY U TUANEKTPUKH. 3aKOH bubnnorexa [HOK
COXpaHEHUS IEKTPUUECKOTO 3apsia 15.01.2024  https://m.edsoo.ru/ff0a8ef6

35 Penrenue 3a1a4 Ha npUMEHEHUE bubnnoreka [JOK
CBOMCTB 2JIEKTPUUYECKUX 3apsJI0B 17.01.2024  https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKU TOK, YCIOBHUS €r0

36 cymecTBoBanus. MlcTouHnKH bubmmorexa [OK

22.01.2024  https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlecTBHS 2IEKTPUUECKOT0 TOKA bubmorexa HOK

24.01.2024  https://m.edsoo.ru/ff0a96b2

VYpok-uccnenoanue "Jlenicteue

38 AIIEKTPUYECKOTO TTOJISI Ha ) 1 99.01.2024
MIPOBOIHHUKH M JTUDJICKTPUKA

39 DIIEKTPUUYECKHI TOK B METaLIax, bubnmnoreka [JOK
SKUIKOCTSIX U ra3ax 31.01.2024  https://m.edsoo.ru/ff0a9838

40 DnexTpuueckas Lenb U €€ COCTaBHbIE
4acTH 05.02.2024

41 Cuna toka. JlabopaTopHas pabota 05 bubnmoreka [JOK
"N3mepeHue u peryaupoBaHUE CHITBI 07.02.2024  https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

TOoKA"

DJIeKTPUYECKOE HAMPSHKEHHE.
BoasTMmerp. JlabopaTtopHas pabora

bu6mmoreka [IOK

42 0.5
"U3mepenue u peryaupoBaHue 12.02.2024 @ https://m.edsoo.ru/ff0a9e14
HarpsixeHus"

43 ConpoTuBiIeHUE MPOBOTHUKA. bubnnoreka HOK
V1enbHOE CONMPOTUBIICHUE BEILIECTBA 14.02.2024 | https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh

44 3JIEKTPUYECKOrO CONPOTUBIICHUS 1 bubnuorexa [JOK
MIPOBOJIHUKA OT €0 JUTHMHBI, TIJIOMIATH 19.02.2024 | https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEYCHUS U MaTepraia”
3aBHCHMOCTDL CHJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma st bubmorexa [TOK

P ) 21.02.2024  https://m.edsoo.ru/ff0aad4a
y4acTKa [enu
JlaGopaTtopHast pabota
"UccnemoBanue 3aBUCUMOCTH CHIIBI

46 TOKA, UAYILETO YePE3 PEIUCTOP, OT 1 bubmmorexa [TOK
> YL pe3p P, 26.02.2024  https://m.edsoo.ru/ff0aa04e

COTIPOTHBIICHUS PEIUCTOPA U
HaIpsKeHus Ha pe3ucrope”

47 [TocnenoBarenpHOE U TapalIeILHOE
COCTMHEHUS TIPOBOTHUKOB 28.02.2024
JlaGopatopHas pabota "IIpoBepka

48 MpaBuJjIa CIOKEHUS HANIPSKEHUN TTPU 1 bubnmnoreka [JOK
MOCJIEIOBATEIFHOM COCIMHEHUH JIBYX 04.03.2024  https://m.edsoo.ru/ff0aaa58
pe3ucropon"

JlaGoparopHag pabora "I[Iposepka
49 a aBlfna I?BI CI/IFJ)IBI TOKa HpH P 1 bubmorexa [IOK
P 8 P 06.03.2024  https://m.edsoo.ru/ff0aadle

napauiCJibHOM COCAUHCHUN



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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pe3uctopos"

Pemrenne 3a1a4 Ha IPUMCHCHHUEC

50 3akoHa OMa U1 pasIngHoro Bubmorexa LIOK
AP 11.03.2024 | https://m.edsoo.ru/ff0aaf8a
COCTMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO bubnmoreka [JOK
Toka. 3akoH Jlxoynsa-Jlenua 13.03.2024 | https://m.edsoo.ru/ff0ab124
JIaOopaTtopHast padora "Omupeneinenue
52 a60TpLI u I1\)/Iounfocn/1 aneKTquCCKoro Brommozexa [IOK
P " P 18.03.2024  https://m.edsoo.ru/ff0ab3e0
TOKa
DIEKTPUYECKHE MU U TOTPESOUTEIN
53 AIIEKTPUUYECKON IHEPTUU B OBIT bubmorexa [JOK
Y 20.03.2024  https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroToBka K KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUUECKHE 3aPSiIbl.
54 3apsKeHHBIE T;l;)a 1700504 o Bubmzorexa LIOK
P . . 01.04.2024 = https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. I1oCTOAHHBIN
ANEKTPUIECKUIN TOK"
KonTponbhas pabota mo Teme
"DIeKTpUUECKHE 3apsIIbl.
55 3apsKEeHHBIE Tela U UX Bubmzorexa LIOK
P . . 03.04.2024 = https://m.edsoo.ru/ff0abea8
B3aumoaercTeus. I1oCTOAHHBII
3JIEKTPUYECKHNA TOK"
56 ITocTossHHBIE MATHUTHI, HX
B3aNMOJIEHCTBHE 08.04.2024
57 VYpok-uccnenosanue "N3yuenue bubnmuorexa [JOK
MOJIEH TTOCTOAHHBIX MAarHUTOB" 10.04.2024 @ https://m.edsoo.ru/ff0ac3d0
58 MarnauTtHoe none. MarHuTHOE MoJIe bubnuorexa [JOK
3eMiIM U ero 3HaueHue I )KU3HU Ha 15.04.2024 | https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
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https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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3emiie

59

60

61

62

63

64

65

OnbIT OpcTeaa. MarHuTHoe nose
AJIEKTPUUECKOT0 Toka MaruutHoe
M0JI€ KaTYIIKH C TOKOM

[IprMeHeHue JIeKTPOMAarHUTOB B
texHuke. Jlaboparopnas pabora
"N3yueHune neicTBUS MATHUTHOTO
TOJIsI HA IPOBOJHMK C TOKOM"

DNEKTPOABUTATEIh TOCTOSIHHOTO
Toka. Mcnonb3oBanue
AIEKTPOABUTATENCH B TEXHUUECKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUTaTeNs"

Omneiter @apanes. 3akoH
3JIEKTPOMAarHUTHOM MHIyKIIUH.
[IpaBuio Jlenna

OnekrporeHeparop. CriocoOs

MMOJIYYCHHA BHCKTpI/I‘IeCKOI\/f SHCPIUHU.

DNEeKTpOCTaHIIMHU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPTrUu

[ToaroroBka Kk KOHTPOJILHOU paboTe
1o TeMe "DJIEKTPUIECKHE U
MarHuTHbIE IBJIeHUS"

KoHnTtponbHas pabota 1o Teme
"DeKTpUUECKHEe U MAaTHUTHbIE
siBJICHUS"

0.5

17.04.2024

22.04.2024

24.04.2024

29.04.2024

06.05.2024

08.05.2024

13.05.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac1d?2

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1 bubmuorexa [IOK
o Teme "TernsoBsie sBICHU" 15.05.2024  https://m.edsoo.ru/ffOacc5e
PesepBHeIil ypok. Pabora ¢ TekcTamu

67 o teme "[locTosiHHBII 1 bubmorexa LHOK

. 20.05.2024  https://m.edsoo.ru/ff0acdc6

AIIEKTPUIECKUI TOK

68 PesepBHbIii ypok. PaboTa ¢ Tekctamu 1
1o Teme "MarHuTHbIC SIBICHUS" 22.05.2024

OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOT'PAMME



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbHasi TOUYKa 04.09.2023

5 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO JIBHKEHUS 06.09.2023  https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITPAMOJIMHEWHOE 1 bubnuoreka [IOK
IBIDKEHUE 08.09.2023 = https://m.edsoo.ru/ff0ad19a
HepaBaoMepHOe npsaMoIHHEHHOE

4 . 1
nerxkeHne. CpeHsiss 1 MTHOBEHHAsI 11.09.2023
CKOPOCTh

5 IIpssMONMHENHOE PaBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBUKEHUE. Y CKOpEHUE 13.09.2023 | https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 . 1
PaBHOYCKOPEHHOTO JBUKCHHUS 15.09.2023
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS Teya Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JIBFXKCHHH T10 18.09.2023  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”

8 CBoboaHoe nagenue tei. OnbITh 1
lanunes 20.09.2023

9 PaBHOMEpHOE ABMXKEHUE 110 1 bu6nuorexa [IOK
okpy>kHocTH. [lepros u yacrota 22.09.2023  https://m.edsoo.ru/ff0ael76



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

oOpaiueHus. JIuHeliHas U yriaoBas

CKOPOCTH
10 LleHTpOCTpEeMUTETHHOE YCKOPEHHE
25.09.2023
1 IlepBeriit 3akon HeroToHa. Bextop bubmmoreka [JOK
CHUJIbI 27.09.2023  https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bbu6mmoteka [JOK
PaBHOpelicTBYIOIIAS CHIa 29.09.2023 | https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unust CUit 02.10.2023  https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3akOHOB HproTOHa 04.10.2023  https://m.edsoo.ru/ff0aeb6e
1 G ynpyrocti. 3axoi T'yxa 06.10.2023 ngﬁﬁgﬁﬁﬁmecag
16 Pemenue 3amau nmo teme «Cuita
YIIPYTOCTHY 09.10.2023
17 JlaGopatopHas pabota «OnpezneneHue bubnmnoreka HOK
JKECTKOCTHU MPYKUHBI» 11.10.2023  https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Cuna Tperns 13.10.2023 https://m.edSO(I)_.Iru/fanf738
19 Pemrenne 3agau mo teme «Cuia bu6nunorexa LIOK
TPEHUS» 16.10.2023  https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
Kod(dUITMEeHTa TPEHUS CKOIbKCHHUS" 18.10.2023  https://m.edsoo.ru/ffOaf8be
Pemenne 3amay mo reme "3aKOHEBI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa [IOK
S— 20.10.2023 = https://m.edsoo.ru/ff0afb8e
22 Cwita TsDKeCTH Y 3aKOH BCEMHUPHOTO bubnuoteka [JOK



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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TATOTCHHS. Y CKOPEHUE CBOOOTHOTO 23.10.2023  https://m.edsoo.ru/ff0af044
najacHus
Ypok-koudpepenuus "/IBmxenue ten

2

3 BOKPYT TPaBUTAIIMOHHOTO IIEHTPa 95 10.2023

(Conneunas cucrema). ["amakTuku"
Pentenue 3amaud mo teme "Cuia

24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [IOK

" P 27.10.2023  https://m.edsoo.ru/ff0af5f8

TSTOTEHUS

o5 [TepBast KoOcMHUYECKast CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku 08.11.2023  https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaIbHOW TOUKHU.

26 AOCOIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEpHOTO TENA C 10.11.2023 | https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpAIICHUS

27 M .

oMeHT cwibl. LleHTp TshkecTH 13.11.2023

28 Pemenne 3agau mo teme "MoMeEHT bu6nmnorexa LIOK
cuibl. LleHTp TsxecTn" 15.11.2023 = https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe

29 1o Teme "MexaHUuecKoe NBIKCHUE bubmmorexa [TOK

" " 8 ’ 17.11.2023  https://m.edsoo.ru/ff0b0408
B3anmoneiictBue Ten
KonTponbhas pabota no teme
30 "MexaHn4eCKOe ABIKEHNE bubmorexa TIOK
N " ' 20.11.2023  https://m.edsoo.ru/ffOb06ec
B3anmoneiictBue Ten
Nmmynsce Tena. Miynbe cuitbl. 3aKOH
31 COXpaHeHUs UMITyJIbca. YIIPyroe u bubmorexa [JOK
P Y . Pyt 22.11.2023  https://m.edsoo.ru/ffOb07fa
HEYIPYroe B3auMO/ICHCTBUE
32 Pemenue 3agau mo reme "3akoH bubnunoreka LIOK



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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https://m.edsoo.ru/ff0b02b4
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COXpaHEHUs UMITyJbca" 24.11.2023  https://m.edsoo.ru/ff0b096¢
Ypok-koHpepenius "PeakTuBHOE
33
JBUKEHUE B IPUPOJE U TEXHUKE" 27.11.2023
bubnunoreka LIOK
34 Mexaririecicas paboTa it MOLIHOCT 29.11.2023  https://m.edsoo.ru/ff0b0a84
35 PaboTa cubl TSKECTH, CHIIBI bubnunoreka LIOK
YIOPYTOCTH U CUJIBI TPEHUS 01.12.2023  https://m.edsoo.ru/ffOb0db8
JlaGopatopHas pabota «OnpezaeneHue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBHKCHHUH TeJla 10 04.12.2023
TOPU30HTAILHON TTOBEPXHOCTH
37 CBsI3b 3HEPrUH U pabOTHI.
[ToTeHmanpHas SHEPTUS 06.12.2023
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KMHETUYECKOW YHEPTUU 08.12.2023  https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE 11.12.2023
40 JlaGopatopHas pabora «3yueHue bubmuoreka [IOK
3aKOHA COXPAHEHMSI SHEPTUN 13.12.2023 @ https://m.edsoo.ru/ffOb12fe
41 KosebarensHOE IBMKEHNE U €T0 but6mmoreka [IOK
XapaKTepUCTUKU 15.12.2023 = https://m.edso0.ru/ff0b1858
4 3aryxaromiue KoueoaHus. bubmuorexa [JOK
Brinyxnennsie konebanus. Pesonanc 18.12.2023  https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBINA
MasiTHUKA 20.12.2023
Ypoxk-uccnenoBanne «3aBUCHMOCTb
44 nepuoaa KoaebaHui oT KECTKOCTH bubmmorexa TTOK
22.12.2023  https://m.edsoo.ru/ff0b197a

IIPY’KUHBI U MacChl Ipy3a»



https://m.edsoo.ru/ff0b096c
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45

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoJeOaHUsAX

25.12.2023

46

47

48

49

JlaboparopHas pabota «Onpenenenue
YacTOThI U IEproJia KoJeOaHmit
NPY>KUHHOTO MasITHUKa

JlaGopaTtopHnas padota «IIpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJIeOaHM
rpy3a, MOJBEIICHHOTO K HUTH, OT
MaccChI Tpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHU4YeCKUX BOJIH. [IpomonbHbIC 1
MOTIEPEYHBIC BOJIHBI

Ypok-koHpepenmus "MexaHuyeckue
BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJIHbI"

27.12.2023

08.01.2024

10.01.2024

12.01.2024

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

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

bubmuoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u orpaxeHue
3ByKa

15.01.2024

o1

52

Ypok-uccnenoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

17.01.2024

19.01.2024

53

VYpoxk-koHpepenuus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJIE U TEXHUKE"

22.01.2024

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexanudeckue KojaeOaHus 1 BOJHBI"

24.01.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

KonTtponsHas pabora o Teme



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
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"3akoHbI coxpaHeHusl. MexaHnueckue
KoJieOaHus U BOIHBI"

26.01.2024

DJIeKTPOMArHuTHOE TOJIE.

bubnmoreka [IOK

56
DNIeKTPOMArHUTHBIE BOJHBI 29.01.2024  https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
31.01.2024
Ypoxk-koudepennus "lkana
58 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcrnonp30BaHKE JIEKTPOMArHUTHBIX 02.02.2024  https://m.edsoo.ru/ff0b2fe6
BOJIH JI1 COTOBOI cBsA3U"
VYpoxk-uccnenosanue "N3yuenue
59 CBI:)fICTB AJIEKT OMaFHI/ITHyI:X BOJIH C bubmorexa OK
P " 05.02.2024  https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHIILHOTO TeedoHa
Pemenue 3agau Ha onpeneneHne
60 i
YaCTOTHI U JUTUHBI AJICKTPOMArHUTHOM 07.02.2024
BOJTHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CkopocTb cBeTa. BomHoBBIE CBOMCTBA bubmorexa HOK
P ' 09.02.2024  https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. [Ipsmonunennoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmorexa [TOK
Pactpoctp ' 12.02.2024  https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaXeHHS CBeTa. 3epKaja.
63 Pemienue 3a1au Ha npUMEHEHUE bubmorexa [TOK
P 14.02.2024 = https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Tpenominenue cBera. 3aKoH bubmuorexa [JOK
IIPEJIOMIICHUS CBETa 16.02.2024  https://m.edsoo.ru/ffOb3aea
65 [TonHOE BHYTpEHHEE OTpaXKEHUE bubnmoreka [JOK



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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cBeTa. Mcrnoib30BaHUE MOTHOTO 19.02.2024 = https://m.edsoo.ru/ffOb3c5c
BHYTPECHHETO OTPaXKCHUS B
ONTUYECKUX CBETOBOIAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yTJia
66 MPEITOMIICHUS CBeTOB'(')FO Jayd4a OT yriia 91.02.2024
NaJICHUs Ha TPaHMIIe "BO3/TyX-
crexio""
Ypok-koHpepennus "Vcnons3oBanne
67 MOJTHOTO BHYTPEHHETO OTPAXKCHHSI:
CBETOBO/IbI, OITUKOBOJIOKOHHAS 23.02.2024
CBsI3b"
bubnuoreka [{OK
o8 JluisbL. ONTIHeECKas CHIA M35 26.02.2024  https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n300paXkeHUi B JIMH3aX bubmmorexa [TOK
28.02.2024  https://m.edsoo.ru/ff0b444a
JlaGopaTtopHast pabora "Onpenenenue
70 (bOKyIc)HorE paCSTOSIHI/IH u orr)ITI/IquKOIZ brbmmorexa LTOK
. 01.03.2024  https://m.edsoo.ru/ff0b4206
CHJIBI coOuparomiei TMH3bI"
71 VYpoxk-koHpepennus "Ontuyeckue bubnnorexa [JOK
JUH30BBIC TPHOOPHI" 04.03.2024  https://m.edsoo.ru/ffOcOa7e
79 I'ma3 kak ontuyeckasi cuctema. bubmuoreka [{OK
3peHue 06.03.2024  https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudeperuus "lepexTot
3penusi. Kak coxpanutsb 3penue" 11.03.2024
Paznoxxenne 6eroro cBeTa B CIIEKTP.
74 OneiTel HetoToHa. CnoxxeHnue bubmorexa HOK
13.03.2024  https://m.edsoo.ru/ffOc0f4c

CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
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CBCTa

JlaGopaTtopHas pabota "OMbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETA B CIIEKTP H

75 BOCIIPUSITHIO LIBETA MPEIMETOB IIPU UX bubmmorexa LJOK
P i bel P 15.03.2024 = https://m.edsoo.ru/ffOc0e2a
HaOJII0/IEHUH Yepe3 LIBETOBbHIE
bmbTph"
VYpok-npaktukyM "BonHoBbIE
7 5 :
6 CBOICTBa CBeTa: AUCIIEPCHS, ) 18.03.2024
uHTEephepeHIHs U AUDPaKIHS
77 OmnbiTel Pesepdopaa v mianerapHas bubmmoreka [JOK
MOJIeJIb aToMa 20.03.2024 | nhttps://m.edsoo.ru/ff0c12a8
78 [Tocrynarter bopa. Moaens aroma
bopa 22.03.2024
Hcenyckanue v noriomeHne cBera
79 aroMoM. KBantsl. JIuHeiuarsie bubmmorexa [TOK
' ' 01.04.2024  https://m.edsoo.ru/ffOc144c
CIIEKTPBI
80 Ypok-npaktukym "Habnronenue bubnnorexa [JOK
CIIEKTPOB UCITyCKaHUs" 03.04.2024  https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH M €€ BUABI brbmmorexa LTOK
8 A 05.04.2024  https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro sipa. Hyknonnast bubmmoreka [JOK
MOJIEIH 08.04.2024  https://m.edsoo.ru/ffOc18ac
83 PagnoakTuBHBIE IPEBpAILICHHUS. bubmuorexa [IOK
N3oronsl 10.04.2024 = https://m.edsoo.ru/ffOclald
84 Pemenne 3amay o reme: but6mmorexa [IOK
"PanuoakTuBHBIE peBpamieHus" 12.04.2024  https://m.edsoo.ru/ff0clb4a
85 [Tepuon momypacnana

15.04.2024



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

Ypoxk-koudepenuus "PagroakTuBHbIE

86 W3JIYYCHHS B IPUPOJIE, MEIUIIMHE, buGnuorexa [JOK
" 17.04.2024 | https://m.edsoo.ru/ff0c2126
TEXHHUKE
Snepuble peakuuu. 3aKOHBI
87 cox;)aHeHEsI 3apsJI0BOTO U MacCOBOTO bubmorexa [JOK
19.04.2024 = https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CBs3U aTOMHBIX siaep. CBsi3b bubnnorexa [JOK
MAacchl U SJHEPTUU 22.04.2024  https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no teme "SnepHeie
peakun" 24.04.2024
90 Peakiiuu cunTe3a u eneHus suep. bubmmoreka [JOK
Ucrounuku sueprun CosHia U 3BE3]T 26.04.2024 | https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas
91 sHepreTuka. JlercTBus
PaAMOAKTUBHBIX U3JIyU€HUHN Ha KUBbIE 29.04.2024
OpraHu3mbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
92 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. bubmuorteka [IOK
DIIeKTPOMarHUTHBIE BOJTHBI. 03.05.2024  https://m.edsoo.ru/ff0c223e
KBanToBsIc sBICHHS"
KonTpomnpHas pabota mo Teme
93 "DneKTpOMarHuTHOE MOJIE.
ONEeKTPOMAarHUTHHIE BOJIHHBI. 06.05.2024
KBanToBbie siBneHus"
[ToBTOpenue, oboOIIEHNE.
94 JlaGopatopHbie pabOTHI IO KypCy bubnmorera LHOK
. 08.05.2024  https://m.edsoo.ru/ff0c245a
"B3zaumMonaencreue Tea"
95 [ToBTOpenue, 0600IeHNE. Pemenne but6mmoreka [IOK



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a

pacyeTHBIX U KaYE€CTBEHHBIX 3a7a4 110 10.05.2024  https://m.edsoo.ru/ff0c2572
teme "TemnoBsie npouecco”
[ToBropenue, 0600mmenue. Pemenne
96 ACYCTHBIX U KaYECTBECHHBIX 3aja4 110 1 bubmorexa LOK
p A . 13.05.2024 | https://m.edsoo.ru/ffO0c2a22
teme "KIIJ] TeruioBeIX aBUrarenci"
IToBTOpenue, 06o0IeHNE. Permenue
97 ACYCTHBIX ¥ KaUYECTBEHHBIX 3a7a4 110 1 bubmorexa LOK
P A 15.05.2024 = https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpEeHME, 000OIICHUE.
98 JlaGopaTopHbie pabOTHI IO KypC 1 1 bubmmorexa [IOK
" PATOPHKIE P " pey 17.05.2024  https://m.edsoo.ru/ff0c2c52
CBETOBBIC SIBJIICHHUS
[ToBTropenue, 0600menue. Padora ¢
99 TEKCTaMHM 1O TeMe "3aKOHBI 1 bubmmorexa [IOK
" 20.05.2024  https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTOpenue, 0606menue. Padota ¢
100 tTekcTamu 1o teMe "KoneOanus u 1 bubmorexa HOK
" 22.05.2024  https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOopenue, o6o0mmenue. Padora ¢
101 TekcTtaMmu 110 Teme "CBEeTOBBIC 1 bubmorexa HOK
" 24.05.2024  https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBTropenue, 06o0meHue. Padora ¢
102 TEKCTaMH T10 Ten{e KBanToBas u 1 97 05.2024
saaepHas pu3uKa
OBUIEE KOJIMYECTBO YACOB I10 102 97

[NPOT'PAMME



https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIN ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBano A.H., Akunoneproe ooduiectBo «M3narensctBo «lIpocBemenne»

» dusuka: 8-i kacc: 6a30BbIM YPOBEHb: yueOHUK, 8 kiacc/ [lepoimkun H.
M., UBanoB A. U., AkiinonepHoe o61ectBo «I3narenbctBo «IIpocBemeHuey
» ®usuka: 9-i knacc: 6a30BbIN ypoBEHB: YueOHUK, 9 kiacc/ [leppimkun U.
M., I'ytauk E. M., IBanoB A. U., IletpoBa M. A., AKIMOHEpHOE OOIIIECTBO

«3narenbetBO «lIpocBenieHne»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJIS
1.PaGouast nporpamma.

2. Jlykammk B.U. CoopHUK BOMpOCOB U 3a71a4 1o ¢usuke. 7-9 k1. — M.
[Ipocsemenne, 2010. —192c.

3. Kupuk JI.A. ®usuka — 7. Pa3HOoypOBHEBBIE CAMOCTOSTEIbHBIC U
KOHTpOJIbHBIE paboThl. —5-¢ uznanue,- M.MJIEKCA, 2013.

4. Acraxona T.B. ®usuka. 7 knacc. Jlaboparopusie padboTsl. KoHTposibHBIE
3aganus. —Caparos:Jlunei, 2014.

5. «KonTpoasHo-u3mepuTenbubie MaTepranbl. Guszuka. 7 kinace/Coct. H..
3opuH. — 2-¢ m3a.,nepepad. — M.:BAKO, 2013.

6. Mapon A.E. ®usuka. 7 kiacc: yueOHo-MeToauyeckoe nocooue/ A.E.
Mapon.- M.: JIpoda, 2011.- 123c.:

7.A.E. MapoHn, E.A. Mapon CamocTosiTeNbHbIe U KOHTPOJIbHBIE paOOTHI-8
kiacc 2017 M. [poda

8.B.B. llaxmatoBa ,O.P. Illedep Aunarnoctuueckue padbotsl -8 kiacc 2016
M. Ipoda

9.A.E. Mapon, E.A. Mapon, C.B. I[lo3zoiickuit Coopauk Borpocos u 3aga4
2015 M. Jlpoca

10. KoHTposIbHBIE U CAMOCTOATENBHBIE pabOTHI IO Pu3uKe. 9 KIacc: K



y4eOHUKY
11. Tectwl o usuke. 9 knacc: k yueoOnuky A.B. Ilepoimkuna, E.M. I'yTHuK

«DPuszuka

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Komnexuus LIOP http://school-collection.edu.ru

2.Konnekuust «EcTecTBeHHOHAYUHBIE IKCIIEPUMEHTHDY: (PU3MKa
http://experiment.edu.ru —

3.Mup dusuku: ¢puznueckuii skcriepuMenT http://demo.home.nov.ru
4.Cepsep xadenpst oomei puzuku pusdaxa MI'Y: pusznyueckuii npakTUKYyM
U JI€EMOHCTpalUU

http://genphys.phys.msu.ru

5.¥Ypoxku no monekyisipHoit ¢pusuke http://marklv.narod.ru/mkt

6.®u3uka B annManusx. http://physics.nad.ru

7. WutepHet ypokwu. http://www.interneturok.ru/distancionno

8.du3nka B OTKPBITOM KoJutepke http://www.physics.ru

9.I'azera «®uzuka» NU3narensckoro noma «llepBoe ceHTAOPs»
http://fiz.1september.ru

10. Komnekius «EcTecTBEHHO-HAy4YHbIE SKCIIEPUMEHTBI»: (PU3nKa
http://experiment.edu.ru

11. BupTyanbHbIii METOIUYECKUN KAOMHET YUUTENI PU3UKN U aCTPOHOMHH
http://www.gomulina.orc.ru

12. 3amaum no usuke ¢ pernenusmu http://fizzzika.narod.ru

13. 3anumarenbHas pU3rKa B BOIPOCAX U OTBETAX: CANT 3aCIyKEHHOTO
yuutens PO B. Envkuna http://elkin52.narod.ru

14. Knaccuas ¢usuka: caitt yuutens ¢usuku E. A. banaunoit http://class-

fizika.narod.ru



15. Kpartkwii cripaBounuk 1o ¢usuke http://www. physics.vir.ru
16. Mup dbuszuku: Gu3nyeckuii SKCIEPUMEHT
17.http://demo.home.nov.ruhttp://experiment.edu.ru
18.http://www.fizika.

19.http://www.school.mipt.ru

20.http://kvant.mccme.ru/

21. http://lwww.e-science.ru/physics

22 .http://nano-edu.ulsu.ru

23.http://metodist.lbz.ru/



