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IMNOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 10 (Qu3MKe Ha YypPOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUsA
COCTaBJICHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Takxke ¢ yu€toM (penepanbHO paboueit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Ousnkay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHHs
(Gu3MKK Ha NEATEIbHOCTHOM OcHOBE. B mporpamme no (u3MKe y4YUTBHIBArOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanmsanuu TpedoBanuiik ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM 00ydeHus, a TakKe
MEXKMPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o ¢u3uKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma no ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIM YUYUTEIIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY HPEIMETY.

®duszuka SABISIETCA  CHCTEMOOOPa3yloIIMM I €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TOCKOIBKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpOHOMHEH U (U3UUSCKOU
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna U3 riaBHBIX 3a7a4 (PU3MUECKOTO O0pa3oBaHUsI B CTPYKType OOIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

WN3yyenue @u3anku Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMH, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATH SBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIS TTIOTYYCHHS BHIBOIOB.

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



OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pELICHUEM
Komnernn MunucrepcerBa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3snKu:

npuoOpeTeHNEe HWHTEpeca U CTPEMIICHHS OOydYaloluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ MTO3HAaHUA U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;
dbopMupOBaHUE TMPENCTABICHUN O pOJU (PUBMKK Il Pa3BUTHSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHEeWIleMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKCHHME 3TUX IIeJIeld MpOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBanusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSX

PUOOPETCHUE YMEHHUI OINMCHIBATh M OOBSCHIATH (DU3NUSCKHUE SIBJICHUS C
HCIIOJIb30BaHUEM ITOJyUYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUCHTUPOBAHHBIX 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 JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHUBAaHUE MH(OPMAIINH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeSTeILHOCTH, CBA3aHHBIMU
C (GU3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

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).



[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JadopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAaOOT W OMBITOB C YYETOM HMHIMBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT0 YK3aMeHa 10 (pU3UKE.

Peanuzanus yue6HOTO npeamera «Du3ukay OCyIIEeCTBISETCS C
UCTIOJIb30BAaHUEM CPENICTB 00pa3oBaTebHOTO IeHTpa «Todka pocTtay.



COAEPXKXAHUE OBYUEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbL. M3MepeHue @usnmueckux BeauuuH. Pusznyeckue
npuoopsl. [lorpentHocts n3mepenuil. MexxayHapoaHasi cucTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcTtecTBeHHO-HAy4YHbI METOJ| TO3HAHMA: HAOIIOACHHE, MOCTAaHOBKA HAYYHOTO
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 npuOOpPHl U NPOLEAYpa MPAMBIX U3MEPEHUN aHAIOIOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. Omnpenenenve NEHBI AEJIEHUS MIKAJIbl U3MEPUTEIBHOTO TpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue temmeparypsl NpU MNOMOIIM KHIKOCTHOTO TEPMOMETpa U
JATYMKA TEMITEPATYPHI.

6. IIpoBeneHue uccienoBaHusA MO MPOBEPKE TMIOTE3bI: NAJBHOCTH IOJIETA
HIapyKa, MyIEeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

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

JIBm>kenne uactul BemecTBa. CBfA3b CKOPOCTH JBWIKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSHKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaINIMYECKNX) TeJl. B3aMMOCBSI3b MEXIy CBOMCTBAMHM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX U MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmonenue OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue — sBieHuid,  OOBACHAIOIIMXCA ~ MPUTSHKEHUEM  WIIU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuamMeTrpa aroMa METOJAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOACHHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUSL.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHssi CKOPOCTh MpPU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHUSI.
SBnenne uHEpUMHM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHe TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHOoCTh BemecTBa. CBSI3b IUIOTHOCTA C KOJMYECTBOM MOJEKYJI B E€IUHULIE
00BéMa BellecTBa.
Cwmita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3MepeHne cuiibl C MOMOILIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUS U CHIIA
TsokecTd. CHila TSDKECTH Ha Ipyrux muaHerax. Bec tena. Heecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTo JIBMKEHHUS Tela.
2. N3mepenune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOnronenue siBneHus HHEPLUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTU MPU B3aUMOJEHCTBUU TET.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. Crno)xeHue cuJj, HalpaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenenieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OmbITEI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCTb pacTshKeHUs (Iedopmariin)
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.



JaBnenue. CriocoObl yMEHBITICHUST ¥ YBETTUYCHUS aBiieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmepatrypbl. llepenaua naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTSIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocraTudeckuit
napajaokc. Coobmraroniyecs: cocysl. [ mapaBnuyeckue MeXaHu3MBbl.

ATtmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymIHOW 000s0uku 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[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.

[lepenaya naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCybl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOW YacTu

TeJa U MIIOTHOCTH )KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITECCHEHHOM KUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

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

2. OmnpeneneHue  BBITAIKUBAIOIICW  CUJIbI, JCHUCTBYIOIIEHM Ha  TEJoO,
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 >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30MOABEMHOCTH.

o vk w N e
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Paszgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast pabota. MOITHOCTb.

[TpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAs IUIOCKOCTh. [IpaBumio
paBHOBecHsi peluara. IIpumeHeHHMe TmpaBWiIa paBHOBECHsI pbluara K OJIOKY.



«3onoroe mnpasBwio» MexaHuku. KIIJ[ mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckass oHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS 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

10 TOPU30HTAJIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPAHEHUsI MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneua 6. TeruioBbie sAiBJICHUSA.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOM TEOPUH CTPOCHHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKIAAOIIUE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, KHUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHW MOJIEKYJISAPHO--KUHETUHYECKOU TEOPHH.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHMsSI BHYTPEHHEH HHEPruu:
TeruIonepesaya U COBEpILIEHUE paboThI. Bunst TEIIONEPEAauHn:
TEILIONPOBOJIHOCTb, KOHBEKIIUS, U3IyYEHHE.

KonuuectBo TemnoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemoBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHIIEHUS 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. HaGmronenue OpOyHOBCKOTO JIBUKEHUS.
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Hab6mronenune nuddysuu.

HaOnroienue siBeHni cMauBaHUs M KalMWUISIPHBIX SIBJICHUN.
HabnroneHue TemioBoro pacupeHus Teul.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKJICHUU.

[IpaBuna u3MepeHus: TEMIIEPaTyphl.

Buae! Tenmonepenayn.

OxJtaxJieHue Ipyu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moienu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimul.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKECHHUS.
ONBITHI 110 BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

OnbITHI, JNEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABJICHUA BO3JQyXa OT €ro
00bEMa M HarpeBaHUs W OXJIKICHHUS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUs] BHYTPEHHEH OJHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEeHUSI TEIIOOOMEHA MPU CMEIIUBAHWU XOJIOJHOM M
ropst4er BOJIBL.

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

Onpenenenue yAaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpoiecca 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 Kymona (3aBUCUMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsSHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUSL MEXKIY TETIAMH ).

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



Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIeMCTBHSI 3JEKTPUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUYECKUI TOK B )KHJIKOCTSX U ra3ax.

Onextpuyeckas nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIEHUE BelleCTBA. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOE W MapajuleNIbHOE  COCIMHEHHE
IIPOBOJIHUKOB.

PaGora u MoOIIHOCTH 3MEKTpUYecKoro Toka. 3akoH Jxoyms—Jlenma.
DOneKTpuYecKre 1enu U MOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHWTHL.  B3auMoAelMCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYEHUE JUIA )KU3HU Ha 3eMIle.
OmpiT  Opcrena. MarauTHoe T1oOJe  JJIEKTpUYECKOro Toka. [Ipumenenwne
AIIEKTPOMArHUTOB B TEXHUKE. [[elicTBHE MarHUTHOIO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTeNb IOCTOSIHHOIO TOKa. VCIonb30BaHME >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanes. SBneHne anekTpoMarHuTHOM MHAYKIMH. [IpaBuio Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUYECKUX 3apsAI0B.
[IpOBOAHUKY U TUDIIEKTPUKH.
MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKHN IOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B AKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. 3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MepeHne 2I1eKTpUIEeCKOT0 HANPSKEHUS 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.

MonenrpoBaHre MATHUTHBIX MOJIEN TOCTOSTHHBIX MarHUTOB.

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.

OnbITel MO HAOMIOJCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOAHUKH U
JIARJICKTPUKHU.

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

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4YE€pe3 pPE3UCTOp, OT
COMPOTUBJICHUS PE3UCTOPA U HAMPSKEHUS HAa PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEeHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUNW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia s CWIbl TOKa MPU MNapaJUIETbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
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.

HccnenoBanre AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



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

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI AJIEKTPOIBUTATENIS.

20. U3mepenne KII/l 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITBI 1O MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHEHHMM 3HAYEHUS W HANPABICHUA WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pazngen 8. Mexanuveckue siBJIeHUs.

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.
[IpuHIMIT 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.

Mexanudeckass pabora W MONTHOCTh. PaboTa CWiI TSHKECTH, 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
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEJIBHO KaOMHETa (PU3UKHU.

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 SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aMMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYTOM B3aUMOJECHCTBUU.
HabGnroneHnue peakTUBHOTO ABUKEHUS.

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

Jlabopamopuvie pabomul u onvimol.

1.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JaJbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

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

OrnpeneneHue yCKOpeHHsI Teja MPU PABHOYCKOPEHHOM JBMXKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

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

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBMXKEHHHU 0€3
HayaJbHONU CKOPOCTH MYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kordGuIieHTa TPEHUS CKOJIBXEHUS.

OnpeneneHue KECTKOCTU MPYKUHBI.

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



10. Onpenenenrie padOThl CWIBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MartemMaTnyecKui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue
SHEPrUM MpH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — koneOaHus.  BbpHyxkzaeHHble — KojeOaHusa.  Pe3onanc.
Mexanudeckue BOJIHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIpomosbHble M
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'pomMKOCTh 3Byka U BbicOTa TOHA. OTpaxeHue 3Byka. MHQpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOaHWil Ted MO JNEWCTBHEM CHIIbI TSDKECTH M CHJIbI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabiroieHue BbIHYKIEHHBIX KOJI€OaHUM U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaol.

1. OnpeneneHve YacTOThl W Mepuoja KoJiebaHWH MaTeMaTUYeCKOTO
MasTHHUKA.

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

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

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a.

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

6. OmbITBI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  TNepuoaa  KoJjeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.

I L

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

DNEeKTpOMAarHUTHOE  MoJie.  JJEKTPOMarHuTHble  BOJIHBL.  CBOiliCcTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
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
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaXeHHE cBeTa. lcronbp30BaHUE TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

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

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX 1IBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

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

[Ipenomnenue ceera.

Ontuveckui CBETOBO/I.

Xox ydei B coOuparorei JIMH3e.

XoJ JIy4er B pacCErBarOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riia3za.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCUMOCTH YIjla OTpaK€HHUs CBETOBOrO Jyda OT yria
naJICHUs.

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



4. Ilomydenue n300paxeHMii ¢ TOMOIIbIO COOUPAIOIIIEH JIUH3BI.
Omnpenenenue (HOKYCHOTO pACCTOSIHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPH WX HAOJIOJCHUM 4Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mimanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Ajb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiienus. [lepuon nmomypacnana aTOMHBIX SI€ED.

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

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX HW3IYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOIEHUS.

2. CHoekTpsl pa3IMYHBIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomeul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUCHHUS.

2. HccnenoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001HAO NI MOAYJIb.

[ToBTOpUTENBEHO--0000IAOIIMI MOAYJIb IPEAHA3HAYEH AJI1 CUCTEMATH3ALUU
u  0000mIeHWS  TPEIMETHOTO  COACpXKAaHWA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMerT.

[Ipy M3y4eHUH TAHHOIO MOIYJIA PEATU3yIOTCS U CHCTEMATHU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAYYHAs! T'PAMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIEIOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHITH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJy4YEHHBIE 3HAHWs, pelmarb 3aJadd, B TOM YHCIIE
KA4E€CTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NAaHHOIO pasjelia peaau3yercs
3a cuér TOro, 4yro oOyyarolluecs BBIIOJHAIOT 33aJaHUs, B KOTOPBIX UM
IIPENJIaracTCs:

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

UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U MTOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJ]E€E€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIIOJIb30BAHUS PA3JIUYHBIX HCTOYHUKOB
DHEPIMU Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTIKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKOU
bu3ruecKol HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHHUSIM POCCUNCKUX YUEHBIX--(PU3HKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMPOOJIeM, CBSI3AHHBIX C TMPAKTUYECKUM TMPUMEHEHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) 1IEHHOCTH HAYYHOT'O NMO3HAHUSA:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJLTYPbl 3A0POBbS M  IMOLMOHAJIBHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JOMAITHUX YCIIOBHUSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedIieKCUH, MpPU3HAHUE CBOETr0 IMpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTUYECKOW U



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

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIIMMCH YCJOBHAM COLHUAIBHON U NPUPOIHON
cpeabl:

e — IMOTPEOHOCTh BO B3aWMOJCUCTBUM MPU BBHIIIOJIHEHUU WCCICIOBAHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO pA3BUTHUS B MNPUOOPETEHUU HOBBIX (HUINUECKUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YeOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PUKALNN, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C MCIIOIb30BAaHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hamboee
HOJIXOJSIIETO ¢ YUETOM CAMOCTOSATEIBHO BbIIETICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (U3HUYECKOTO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JlajibHEWIee pa3BUTHE  (PU3MUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, UHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WIA JAHHBIX C Y4E€TOM TMPEMJIONKEHHON ydeOHOM
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha pEIIeHWE 3aJaud U TOJJACpKAHUE
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATH PE3YIbTAThl BBIIOIHEHHOIO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTWKEHHUIO: paclpefesiaTh poiH, OOCYKIaTh IpPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh KayeCTBO CBOETO BKJaJa B OOLIMI MPOJIYKT MO KPUTEPHUSIM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (PU3HUeCKUX 3HaHUl;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJiaHa MCCIEOBaHUS C YYETOM HMMEIOLIMXCS PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHHUSI  (HEAOCTUKEHUS) PE3YJbTATOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npu3HaBaTh CBOE MPaBO Ha OIIMOKY MpPU PEIICHUU (PU3NUECKHX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIy 00yueHus B 7 KJacce npeaMETHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHUYECKUE  SIBJICHUS,
HaAOI0IeHNE, AKCIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAs
cuna, aedopmanusa  (ympyras, — IUIaCTUYECKas),  HEBECOMOCTb,
COOOIIAIOIINECS COCYABL;

paznuuarh siBieHus (Audy3us, TENIOBOE JBUKEHUE YACTUI] BEIIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE  JBWXKEHUE, HWHEpLu,
B3aUMOJICUCTBUE TEJ, PABHOBECHE TBEPIBIX TEJI C 3aKPEILIEHHOM OCHIO
BpallleHus, Nepenaya JaBICHUS TBEPABIMU TelaMH, >XHUIKOCTAMH H
razamM, arMoc()epHO€ JaBJICHHWE, IUIABaHUE Tel, [PEBpAILICHUS
MEXaHUYECKON PHEpPruM) MO OMMCAHUIO MX XapaKTEpHBIX CBOMCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOE SBJICHHUE;
pacno3HaBaThb HPOSBICHUE U3YYEHHBIX (PU3MYECKUX SIBICHUH B
OKpYXalollleM MHpEe, B TOM 4Hcie (U3UUYECKUE SIBJICHUS B MPUPOJE:
IpPUMEPHl ABM)KCHUS C PA3TUYHBIMU CKOPOCTSMHU B JKUBOW M HEXHBOU
IPUPOAE, AECUCTBUE CHUJIBI TPEHUS B NPUPOAE U TEXHUKE, BIIMSIHHE
aTMoc(epHOro JaBJeHMs Ha JKUBOM OpraHU3M, IUIaBaHHUE PbIO, pbluard B
TeJIe YeJI0BEKa, MPU 3TOM NEPEBOIUTh MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OMKCHIBATh U3yYEHHBIE CBOMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCHOJb3YS
dbu3nYecKkre BEIMYMHBI (Macca, 00BEM, IIOTHOCTH BEIECTBA, BpPEMS,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJla YNPYTOCTH, CHJIA TSKECTHU, BEC
Tena, CWia TpeHus, JAaBieHue (TBEPIOro Tena, >KHUIKOCTU, Tra3a),
BBITAJIKMBAIONIAS] CHJIa, MEXaHWYeCcKasg paboTa, MOUIHOCTb, IJIEYO CHJIBI,
MOMEHT CHJbl, KO3()(QUIMEHT TOJE3HOTO JACHCTBHS MEXaHU3MOB,
KUHETHYECKass M TMOTEHIMalIbHAs JHEPTus), MpH OMHCAHUU IPABUIHHO
TPAKTOBAaThb  (PU3WYECKUIl  CMBICT  HUCHOJB3YeMbIX  BEJIMYMH, UX
0003HAaYEHUsI U €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;



XapaKTepU30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIB3Ys MpaBUJia CJIOKEHHS CUII (BAOJb OJHOW MpsiMoOit), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbryara (0yoka),
«30JI0TO€ TPABWIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKON
OHEPruM, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOLIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil MPaKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISAITh MPUYUHHO--CIIEJCTBEHHBIE CBSA3HU, CTPOUTh OOBsICHEHUE U3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

peumats pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Ys 3aKOHBI H
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIMYUHBI: Ha OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIIMCBIBATh KPATKOE YCJIOBHE, NOJCTABIATh (PU3MUECKUE
BEJMYMHBI B (OPMYJIBI U MPOBOJAUTH PACUYEThI, HAXOIUTh CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLIEHUBATh PEATHCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKO BETUYUHBI;

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
npeanosjoxkenue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJIYYEHHBIA pe3yJbTaT, HAaXOJWUTh OIIMOKA B XOJ€ OIbITa, JEJaTh
BBIBOJIBI 10 €70 pE3yJIbTaTaM;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
buznuecKux CBOMCTB Tel: dbopmMynHpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BAHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYIUPOBATH BHIBOJIBI;

BBIIIOJIHATHh MPSAMBIE H3MEPEHMSI PACCTOSHUSA, BPEMEHHM, MAacChl Tea,
o0bEMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJOTOBBIX U
nM(ppPOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3NUYECKON BEIUYHMHBI OT
IPYrol € HCIOJIb30BAHUEM MPSAMBIX H3MEPEHUN (3aBUCHUMOCTU ITIyTH
PaBHOMEPHO JBWXKYLUErocs Tela OT BPEMEHW JBHIKECHHS TeENa, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IJIOIIAAU COMPUKOCHOBEHHUSI TE€J, CHIIbI
yIOPYrOCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH Tela U OT IJIOTHOCTH >KMJIKOCTH, €€ HE3aBUCUMOCTH
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IJIaBaHus TeJ, YCIOBUU paBHOBECHUs pblyara U OJOKOB), Y4aCTBOBAaTh B



IUIAHUPOBAHUM  Y4EOHOTO WCCIIEIOBAaHUS, COOUpATh YCTAaHOBKY W
BBHITIOJIHATh W3MEPEHHUsI, CIeAys NPEIJIOKCHHOMY IUIaHy, (UKCHUPOBATH
pE3yNbTAaThl TMOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHUJC
MPEJIOKEHHBIX TaOMuIl W TpaduKoB, AelaTh BBIBOJBI MO pPe3yJibTaTam
UCCJIeIOBAHNUS;

MPOBOJUTh KOCBEHHBIE H3MEpPEHUS (HU3MYICCKUX BEIMYMH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH U TBEPAOTO Teja, CHUJIa TPEHHUS CKOJBKCHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWJa, JIEWCTBYIOIIas  Ha
NOTPY’KEHHOE B JKUIKOCTH TeNO, KOA(D(PUIIMEHT IMOJE3HOTO JeHUCTBUS
OPOCTBIX MEXaHU3MOB), ClJeAysl TPEAJOKEHHOW HWHCTPYKIUU: TPHU
BBITIOJITHCHUH HW3MEPEHHM COOMpPATh SKCICPUMEHTAIBHYIO YCTaHOBKY H
BBEIYHCIIATH 3HAYCHUE HCKOMOW BEIMYWHBI,

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOpPHBIM
00opy1I0BaHUEM;

YKa3bIBaTh MPUHIAIGI JACUCTBUS NPHOOPOB W TEXHUYCCKUX YCTPOUCTB:
BECBl, TEPMOMETp, JAWHAMOMETp, COOOIIAIOUIUECS COCY/bI, OapoMeTp,
phIvar, MOBWKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUCaHUA (B TOM YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJIONPOBOJA, THAPABIMYECKHA TIpecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, apEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOAUTH  NpUMEpPhl  (HAXOAUTh  WHOOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMUs (U3MYECKUX 3HAHWUNA B TIOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEel Cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHMKOB HH(popMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIIUXCS
3HAHMM W TYyTEM CpPaBHEGHHS Pa3IUYHBIX HCTOYHUKOB BBIJCISTH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEUYMBON WU MOXKET OBIThH
HEJ0CTOBEPHOM;

WCITOJIB30BAaTh NP BBITIOJTHEHUN YUSOHBIX 3aJaHUl HaAYyYHO--TIOMYJISIPHYIO
auTepatypy  (QHU3MYECKOro  CcoAepKaHHs, CIPAaBOYHBIE MaTepHAIIbI,
pecypchl cetu MHTepHET, BajgeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE KPATKUE MUChbMEHHBIE W YCTHBIE COOOIIEHUs Ha
OCHOBE 2—3 MCTOYHWUKOB MHGpOpMAIMK (HU3UIECKOTO COICPKAHUSA, B TOM



qHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yiabTaTaxX MPOEKTOB
WIM y4eOHBIX MCCIENOBAaHUW, MpPU 3TOM TPaMOTHO HCHOJb30BATh
U3YYCHHBI TIOHATUWHBIM ammapaT Kypca (U3MKH, COMPOBOXAATH
BBICTYIICHUE IIPE3CHTALNEH;

IPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM pacHpenesarh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUH C IOCTABJICHHBIMH 3aJa4aMH,
CIEIUTh 3a BBINOJHEHHEM IUIAHA JIEWCTBHM, aJEKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATEIBHOCTb  TIpPYNIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIMX.

K koHIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

MCIIOJIB30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTraTelb,
AJIEMEHTAPHBIN AIEKTPUUYECKUN 3aps/l, HIEKTPUUECKOE TMOJIe, TPOBOIHUKU
U TUDRJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUM TOK, MATHUTHOE TOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpIEBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAI0B, JACHCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHUTHOTO TOJISl Ha TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHTYKIIHS)
M0 OINHUCAHMI0 MX XapaKTEPHbIX CBOMCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh TPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXaIollleM MHpEe, B TOM UHcle (HU3NYECKUE SIBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KalNWUISIPHBbIC SBJICHHUS B TPUPOJE,
KpUCTAUTBI B mpupojae, uzinydeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiH, Jpeiid TOJIOCOB, POJIb MarHUTHOTO TOJS IS JKU3HU Ha
3emiie, MOJISPHOE CUSTHUE, MIPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OIMMKCHIBATh MU3yUYCHHBIE CBOMCTBA TEN W (PU3UUYECKHE SIBJICHUS, UCTIOIb3YS
bu3ndeckue BeTUYHHBI (TEMIlepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUYECTBO
TEIUIOThI, yJIeJIbHAas TEeIJIOEMKOCTh BEIECTBA, VYACJNbHAs TEIUIOTa



IUTaBJICHUS, yJelbHas TEIJIoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CTOpaHUs TOIUIMBA, KOA((UIMEHT TMONe3HOro JCHCTBUS TEIJIOBOM
MalIuHbl, OTHOCHUTENIbHASI BJIAXXHOCTh BO3AYyXa, JJIEKTPUUYECKHH 3apsj,
CHJIA TOKa, JJIEKTPUYECKOE HAINPSIKEHUE, CONPOTHBIICHHE IPOBOJHUKA,
yIEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTH
NEKTPUYECKOr0  TOKAa), NpPH ONHCAHMM NPABWIBHO TPAKTOBATH
¢u3MYECKU CMBICT MCIOJIb3YEMBIX BEIUYHMH, 0003HAYEHUS U €IMHHIIBI
(¢u3NYECKUX BEIWYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIOIIUE JaHHYIO
(U3NYECKYI0 BEIMYMHY C JPYTUMHU BEJIMYMHAMHU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO--KHHETUYECKOW TEOpUHU
CTPOEHMSI BEIIECTBA, IPUHLUII CYNEPHO3UIMH MOJeH (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH OMa JJis ydacTKa Lenu, 3aKOH
JIxoynsa—JleHna, 3akOH COXpaHEHMS DJHEPIUM, IIPU OTOM JaBaTh
CIIOBECHYIO (DOPMYJMPOBKY 3aKOHA W 3aIllMChIBATh €r0 MATEMATHYECKOE
BBIPAKEHHUE;

OOBSCHATh (PU3NYECKUE MPOLECCHl U CBOMCTBA T€JI, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluil IPaKTUKO-OPUEHTHPOBAHHOIO XAPAKTEPa: BBIABIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 1—2 JTOTMYECKUX
IaroB C ONopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3MYECKHUX SIBICHHIA,
(bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTteh pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBl U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBL: Ha OCHOBE aHajM3a
YCIIOBHSI 3a/lauyd 3alMChIBaTh KPAaTKOE YCIOBHE, BBISBISATH HEIOCTATOK
JAHHBIX U1 pelleHHs] 3aJadyd, BBIOMpPATh 3aKOHBI U (HOPMYJIbL,
HEoOXOoJuMble Ml €€ pelleHHs, NPOBOAMTH pPAacu€Thl U CpPAaBHUBATH
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMH;
pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(U3MYECKUX METOIOB, HCIOJb3yS ONHCAHUE HCCIEHOBAaHUS, BBIIEIATH
MPOBEPSIEMOE MPEANOJOKEHNUE, OLIEHUBaTh MPABWIBHOCTh MOpSJIKa
IIPOBENICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOJBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
(bu3MYEeCKUX CBOMCTB Tell (KanWJLISIpHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEma, TeMIepaTypbl, CKOPOCTH Mpollecca OCThIBAaHUS U
HarpeBaHusi MpU H3IYYEHHH OT I[BETa U3JIydarollel (MOorjaomaromen)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOMAA €€ TOBEPXHOCTH, JJIEKTpHU3alUs Tel M B3aUMOJEHCTBHE
ANEKTPUUECKUX 3apsiioB, B3aUMOJEUCTBUE TMOCTOSHHBIX MAarHUTOB,



BU3yalM3alsl MAarHUTHBIX TIOJI€M TOCTOSHHBIX MAarHUTOB, JEWUCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (POpMYyIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJ1 OIbITa U (POPMYIHPOBATH BHIBOABI;
BBIMIOJHATh ~ NPSIMBIE  W3MEPEHHUS  TEeMIepaTypbl,  OTHOCHTEIHHOU
BJIQKHOCTH BO3]lyXa, CHUJbl TOKAa, HANPSDKEHUS C HCIOJIb30BaHUEM
aHaAJIOTOBBIX NPUOOPOB U JATUYMKOB (DU3MUECKUX BEIUYUH, CPaBHUBATh
pe3yJIbTaThl U3MEPEHUN C YUETOM 33JaHHON aOCOIOTHOM MOIPEUTHOCTH;
IPOBOJNUTH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
JIpyrol C HCHOJb30BAaHHUEM TMPSMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONPOTUBIICHUS] TMPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJA MOMEPEIHOTO
CEUEHUs U YAEIBbHOTO COIPOTUBIICHUS BELIECTBA IPOBOJAHMUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEOBAaHUE IIOCJIEIOBAaTEIbBHOTO M IApaUIEIbHOTO  COSAVMHEHHH
POBOJHUKOB): TUIAHUPOBATh WCCIEOBAHUE, COOUpPATh YCTAHOBKY U
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUI U TI'padUKOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBaHMS;

IPOBOJANTH KOCBEHHBIE HW3MEpPEHHUS (PU3NYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, COINPOTUBICHHE TNPOBOJHMKA, paboTra u
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIaHUPOBaTh W3MEPEHHs, COOUpPATH
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIENysl MPEAJIO)KEHHON MHCTPYKIUH, U
BBIUUCIISATH 3HAUECHNE BEJINUMHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HU3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX oOmucaHus (B TOM YHUCIE:
CHCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMeTp,
BOJIbTMETp, CUETUYHK JJICKTPUUYECKON JHEPTHH, DIEKTPOOCBETHTEIHHBIC
npUOOPHI, HArPEBATENIbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
IPEeIOXPaHUTENH, YJICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
dusznyeckrue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHUE YCTPONCTBA M HW3MEPHUTEIbHBIC
npuOopbl MO CXeMaM M CXEMaTUYHbIM PHUCYHKaM (>KUIKOCTHBIN
TEPMOMETP, TEPMOC, TCUXPOMETP, TUTPOMETpP, ABHUraTellb BHYTPEHHETO
CTOpaHHUs, 3JIEKTPOCKOIN, PEOCTar), COCTaBIATh CXEMbI AIIEKTPUUYECKUX



Heneil ¢ mocne0BaTeNbHbBIM U MapalljIeIbHBIM COCUHEHHEM 3JIEMEHTOB,
pasnuyasi yCJIOBHbIE 0003HAUECHHMSI JIEMEHTOB AIEKTPUUECKUX LIETIEH;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh WHPOPMALMIO O  IpHUMEpax)
MPAKTUYECKOTO HCTOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HU I obecnieueHrs 06€30MacHOCTH MPpY OOpallieHuu ¢ nmpudopamu U
TEXHUYECKUMHU YyCTPOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOIIOACHUSA
HOPM 3KOJIOTUYECKOT0 MTOBEJEHUS B OKPYKAIOILIEH CpeE;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
WuTepHeTe, Ha OCHOBE HMEIOIIMXCA 3HAHMM ©U TYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  HMHGPOPMAIIMIO, KOTOpas
SIBIISICTCS] IPOTHUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOI;
MCIIOJIb30BaTh MPH BHITIOJHEHUH YUE€OHBIX 3a/laHUil HAy4HO--TIOMYJISIPHYIO
JaUTepaTypy  (PU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcsl cetu MHTEpHET, BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE W KpAaTKHE YCTHBIE COOOIICHHS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEpKaHusl, B TOM 4YHCiE€ MyOJMYHO MPEACTABIATH PE3YIbTaThl
IPOEKTHOM WJIM HCCIIEIOBATENIbCKON EATEIbHOCTH, P 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA anmapat Kypca (QU3MKW,
COIPOBOXAATH BBICTYIUJICHHE MTPE3CHTAIINEIH;

IpU BBINOJHEHUN YYEOHBIX IPOEKTOB W UCCIEIOBaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIECIUTh 32 BBINOJIHEHUEM IUIaHa ACUCTBUI U
KOPPEKTUPOBAaTh €ro, aJeKBATHO OIICHMBATh COOCTBEHHBIN BKJIaa B
JeSITEIbHOCTH TPYIIIBI, BRICTPANBAaTh KOMMYHHKATUBHOE B3aMO/ICHCTBHE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koH1y oOyueHust B 9 kjiacce npeIMeTHbIE Pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAOIIUXCSl YMEHUIN:

UCIIOJB30BaTh TOHSTHUS: CHUCTEMa OTcu€Tra, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaeopmarius
(ympyrasi, miacThuyeckasi), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IEHTP TIKECTH, aOCOITIOTHO TBEPIIOE TEIO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXAHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Qpa3ByK M YJIbTPa3BYK, DJIEKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalbHO30PKOCTD,
CIEKTPBI UCITYCKAHMSI M TOTJIONICHUS, aib(a-, 0eTa- ¥ raMMa-u3IIydeHHs,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;



pasznuyarh SIBICHHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKCHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
NaJICHUE TeJI, PABHOMEPHOE JIBUIKEHUE 10 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE ABM)KEHUE, KOJeOaTelnbHOE IBMKEHHE (3aTyXarollue U
BBIHYX/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE IBM)KEHME, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacIpOCTPAaHEHUE, OTPAKEHUE M NPEIOMIICHHE
CBETa, II0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B
CHEKTp M CJOXCEHHE CHEKTPAJbHBIX IIBETOB, JUCIEPCUSl CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTh, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3Jy4YEHUS) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UYECKOE SBICHHE,

pacno3HaBaTh IPOSIBJICHUE HW3YYEHHBIX (DU3MYECKUX SBJIICHUA B
OKpy’XawlleM Mupe (B TOM uuciae (QU3NYECKUE SIBICHUS B MPUPOJE:
IPWINBBI U OTIIUBBI, ABMKEHUE IIIaHET COJHEYHOW CUCTEMBI, pEAKTUBHOE
JNBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3XO0, LBETa Tel,
ONTUYECKHUE SIBJICHUS B MPHUPOJAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTIO,
yIbTPapUOJETOBOIO U PEHTICHOBCKOIO M3JIy4€HHUH, €CTECTBEHHBIN
pPaZMOaKTUBHBIN (OH, KOCMHYECKHE JyYd, PaJUOaKTHUBHOE H3Iy4YCHHE
OPUPOAHBIX MHUHEPATIOB, JIEWCTBHE PAJMOAKTHUBHBIX M3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), IMPH 3TOM IMEPEBOAMUTH MPAKTUYECKYIO 3a/ayy B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMICTBa (NpHU3HAKU) (PUINUYECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJB3YS
(bu3nueckue BeNWYUHBI (CpEeIHsAs W MIHOBEHHAs CKOPOCTh Tejla MpuU
HEpPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEepEeMEIIeHHe, MyTbh, YIrioBas
CKOPOCTb, CHJIa TPEHUS, CWIa YINPYTrOCTH, CUJIAa TSIKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Tella, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tena,
NOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHUMAIbHAS SHEPrus CKaTou
NPYXKUHBI, KUHETHYECKas SHEPrus, IOJHAsg MEXaHW4YecKas »SHeprus,
NEPUOJ U YacToTa KojeOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MTOKA3aTEJIb NMPEJIOMIIEHUS CPEABI), TP OMUCAHUU
PaBUJIBHO TPAKTOBaTh (U3MYECKUH CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W €IUHULIBI (PU3MYECKUX BEJIUYHH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTDH rpaUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepu30BaTh CBOMCTBa Tes, (PU3MUYECKUE SIBIEHUS U TPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,



OPUHLIUI CYMEPHO3UIMN CHJI, TNPUHIUI OTHOCUTENbHOCTU [amues,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MUMIYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHUSI 3apAI0BOTO U MAaCCOBOTO YHCET
P SIIEPHBIX peaKlusax, MPU ATOM J1aBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aMMChIBATh €r0 MaTEMAaTUYECKOE BhIPAKECHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyalllil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATD
NPUYUHHO--CJIC/ICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHE u3 2-3
JIOTUYECKUX II1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacdy€THBIC 3amadd  (OmMparomuyecs Ha CcuUcTeMy wu3  2-3
yYpaBHEHUI), UCMOJb3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (PU3UUECKUE
BEJIMUYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHBIEC, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUETHI U
OLICHWBATh PEATMCTUYHOCTh TOJYYECHHOTO 3HAdYeHUd (Pu3ndIecKon
BEJIMYMHBI,

pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpEIIUTh MpPU OMOIIU
($uU3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHME HCCIIEJOBAHMS, BBIIEIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢usnyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl DHEPTHH, 3aBUCHUMOCTh TEpHUoaa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pasnokeHre 0enoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsS B
IJIOCKOM 3€pKalle U CBOMCTB H300pakeHWsl MpeaMeTa B cOoOMparomie
JauH3e, HAOMIOJCHNE CIUIOMIHBIX W JMHEWYaThIX CHEKTPOB H3ITYUCHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY M3 HM30BITOYHOro Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ ONbITA U €ro  pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;

MPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HaueHUe u3MepsieMol BeIMYMHbl ((POKYCHOE paccTosHuE
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTENHHOTO MPUOOpA);

IPOBOAUTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCTIOJb30BaHUEM TPSAMBIX HM3MEPEHUH (3aBUCUMOCTh MYTH OT BPEMEHH



Py PaBHOYCKOPEHHOM JBIDKCHHHM O€3 HayaJdbHOW CKOPOCTH, Tepuoja
KOJICOaHMI MaTeMaTHYeCKOT0 MAasSTHHKA OT JJIMHBI HHUTH, 3aBUCUMOCTH
yria OTPaKEHHUs CBETa OT yIJia MaJeHUs U yIja MPEIOMIICHUS OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCUpOBaTh pe3yidbTaThl MOJIYYEHHOM  3aBUCHMOCTH
bU3MYeCKUX BEIWYMH B BHUAC TaOJWIl M TPauUKOB, JeiIaTh BBIBOABI 1O
pe3ynbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYUH (CpemHss
CKOPOCTb M YCKOpEHHE Tella TpU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOADPUIIUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4ecKas padoTa W MOIIHOCTh, YacTOTa M
nepuosl KojeOaHWid MaTeMaTHYeCKOro W TPYKWHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAroNie JIMH3bI, PAJAUOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPCHHUSI, CIEIYS MPEIOKEHHON WHCTPYKITUH, BBIYUCIIATH
3HAYCHWE BEIMYMHBI M aHATM3UPOBATh MOJYICHHBIC PE3YIbTATHI C YIETOM
3aJIaHHOM TIOTPENTHOCTH U3MEPCHUI;

COOJTI0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy10BaHUEM;

pasnmuyaTh OCHOBHBIE TIPW3HAKM W3YYEHHBIX (PU3NYECKHX MOJEIeH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPIAOE TEIO, TOUYCUHBIA HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, TUJIAaHETapHas MOJEelbh aTroMa, HYKJIOHHAas
MOJIeNIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM Ha WX OMUCAaHWS (B TOM YHCIE:
CIUAOMETp, NATYMKW TIOJOXKCHHSI, PACCTOSHHUS W YCKOPEHHS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHHUH U  HeoOXoauMble (U3NUECKHUE
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH M3YUCHHBIX TEXHHUYCCKUX
YCTPOWCTB, M3MEPUTEIIBHBIX MPUOOPOB U TEXHOJOTHUYECKHX IPOIECCOB
IpU PEIIeHUH Y4eOHO--TIPAKTHYECKUX 3a7ad, ONTHYCCKHUE CXEMBI JIJIs
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie U cOOMparole JMH3E;
NPUBOAUTH  MpUMEpPhl  (HAXOaUTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIIOIb30BaHUs (U3MUYECKUX 3HAHWUW B TIOBCETHEBHOM
KU3HH JIJIs1 oOecriedeHnsi 6€30MacHOCTU MPU 0OpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS W COOIIOACHUS
HOPM JKOJIOTHYECKOTO TTOBEJCHUS B OKPYIKAIOIIICH Cpejie;



OCYIIECTBJIATh TMOUCK wHPOpMamu (U3HUUECKOTO COJICpKaHUS B
HuTepHeTre, caMOCTOATENBHO (HOPMYIHUPYSI TOMCKOBBIN 3allpoc, HAXOAUTh
NyTH OTpPEeNIEHUs] JOCTOBEPHOCTH MOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUHM U TIOTIOJTHUTEIbHBIX UCTOYHUKOB,;

UCITIOJIb30BATh MPYU BBHIMOJHEHUU YUEOHBIX 3aJaHUM HAy4YHO--TIOMYJISIPHYIO
JauTepaTypy  (QHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIbI,
pecypchl ceti VIHTepHET, BIaAeTh NpUéMaMi KOHCTIEKTUPOBAHHS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIEHHUS Ha OCHOBE
uHOpMaAIUU U3 HECKOJbKUX HCTOYHUKOB (PU3UYECKOIO COJEp KaHMUs,
nyOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON WIIM UCCIEA0BATEIbCKOM
JESATENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCIOJIB30BaTh  HM3yUYEHHBIN
NOHSATUMHBIN anmapar HM3y4yaemMoro pasjena (U3MKd U COINpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB u (undposbie) JdonmosaHuTebHasA
Konrpoabnbsie IIpakruyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE uHpopmanus
padoThI padoTshI
pecypcsl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
bubnnoreka IIOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edsoo.ru/7f416194
bubmuorexa [IOK
1.2 o 2 1
VISHHACCIHE BETMHAIHBL https://m.edsoo.ru/7f416194
13 EcrecTBeHHOHay4HBIN METOA 2 1 bubnuoreka [JOK
' MO3HAHUS https://m.edsoo.ru/7f416194
Hroro o pasneny 6
Pasnen 2. [lepBoHayaibHbIE CBeeHUS 0 CTPOCHUH BellleCTBA
bu6mmoteka [IOK
2.1 1
CTpoeHHe BellecTsa https://m.edsoo.ru/7f416194
59 JIBUKEeHUE U B3aUMO/JICMICTBUE 5 1 bu6mmoreka [IOK
' YacTHUIl BELIECTBA https://m.edso00.ru/7f416194
53 ArperaTtHble COCTOSIHUS ) bubmuoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
Hroro no pazneny 5

Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl

3.1

Mexanudeckoe IBIKEHHE

bu6nuoreka [IOK
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

bu6nuoreka [IOK

3.2 Huepuis, Macea, MI0THOCT 4 . https://m.eds00.ru/7f416194
bu6nmoreka [IOK
3.3 Crna. Buaet e 14 2 https://m.eds00.ru/7f416194
Wroro no pazueny 21
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
aBienue. [lepegava naBiaeHus
4.1 ié BIMH TeJ‘II;.MHI/I ! 3 bubmorexa HOK
' P ’ https://m.eds00.ru/7f416194
YKUJIKOCTSIMH M Ta3aMHU
bubnnoreka IIOK
4.2 JlaBreHHe KHAKOCTH > https://m.edso0.ru/7f416194
bubmuorexa [JOK
4.3 ATmocepHoe faieHHe 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUIKOCTH U Ta3a Ha 7 3 bubmmoreka [IOK
' MOrPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S. PaGoTa 1 MOIIHOCTB. DHEpPIus
bu6mmoteka [IOK
>1 Paora i mowmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuoreka [IOK
52 Hpoctbie MexamH3MEI > . https://m.edsoo.ru/7f416194
bu6nuoreka [IOK
53 Mexantiieckas oHepri 4 . https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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[NPOT'PAMME




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3pgean 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
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuoteka [JOK
2.2 [TocTOsTHHBIN NEKTPUYECKUI TOK 20 1 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABJCHIE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 UIEKTPOMArHHTHAS 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
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9 KJIACC

KounyecTBO yacoB 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 ABUKCHUE 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
CXAHHMCCKNE 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 ABJICHUSI
4.1 3aKOHBI paCIpOCTPAaHEHHUS 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 onTHYecKUE 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
Paszgea 5. KBanTtoBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue u norjoueHue cBeTa arToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 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
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HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer
0 e padoThl

KoHTpoJbHbI

IIpakTHYecku
e padoThl

Jlara
H3yYeHH
s

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

JlomosHuTEIbHA
s1 nH(popManus

®dusuka — Hayka o
npupoje. SIBieHus
IIPUPOJBI
DuznyecKue sIBICHUs

duznueckue
BEJIMYUHBI U UX
M3MEpEHHE

Ypok-uccnenoBanue
"Nzmepenue
TEMIEPATYPhI IPU
MOMOIIIH
KUJKOCTHOTO
TEPMOMETPA U
JTaT4rKa
TeMIEPATyphl"

Ypok npoBoauTcs
C
HCIOJIb30BaHUEM
CPEICTB
00pa3oBaTeNbHOT
o neHrpa «Touka
pocTta»

MeTo1bl HayYHOTO

no3Hanus. Onucanue
bu3HYECKUX SIBICHUN
C IOMOIIBIO MOACIEH

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienoBanue
"[IpoBepka

Ypok npoBoauTCs
C



https://m.edsoo.ru/ff09f72a

TUTIOTE3bI: JAIbHOCTh
MOJIETA IIAPUKA,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
0oubllIEe, YeM OOJIbIIIE
BBICOTA ITycKa"

JIBr>KEeHME YacTUIl
BEILECTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013
e

HCIIOJIb30BAHUEM
CpEeICTB
o0Opa3oBarenbHOT
o nentpa «Touka
pocTa

CrpoeHue BeniecTna.
OmbITHI,
JIOKa3bIBAIOIIINE
JMCKPETHOE
CTPOCHHE BEIECTBA

bubmuoreka [JOK
https://m.edsoo.ru/ff09fe0a

10

Ypok-uccienoBanue
«OMnBITH IO
HaO0JII0ICHUIO
TEIJIOBOT'O
pacuIupeHusl Ta30B»

ArperaTHble
COCTOSIHUS BEILIECTBA

Ypoxk npoBoauTCS
c
HCIIO0JIb30BaHUEM
CPEICTB
00pa3oBaTeNbHOT
o nentpa «Touka
pocTta»

11

OcobeHHOoCTH
arperaTHbIX
COCTOSTHUM BOJIBI.
O06o06mieHue 110
pazneny
«IIepBoHayanbHbIE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a037
8



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

CBCACHUSA O CTPOCHHUU

BEILIECTBAY
MexaHudeckoe
IBIDKEHUE. bu6mmoreka [JOK
12 PaBHOMepHOE U https://m.edsoo.ru/ff0a05¢c
HEPABHOMEPHOE 6
JIBYODKCHUE
Cxopoctb. EquHuIs! bubnnorexa [IOK
13 https://m.edsoo.ru/ff0a079
CKOPOCTH c
Pacuer myTH u bubnuoreka [IOK
14 https://m.edsoo.ru/ff0a0ae
BPEMEHU JIBHKCHUS 4
bu6mmoreka [JOK
15 Hnepust. Macca — https:// m.edsocI)J.: ru/ff0a0cl
Mepa HHEPTHOCTH Tl 0
IInoTHOCTE
16 BemecTBa. Pacuer bu6mmorexa [IOK
Macchl 1 00beMa Tella https://m.edsoo.ru/ff0a0fee
10 €T0 TUIOTHOCTH
Ypoxk npoBoauTCS
JlaGopaTopHas c
paborta HCIIOJTH30BaHUEM
17 «Omnpenenenue CpEeNCTB
IUIOTHOCTHU TBEPIOTO o0pa3oBaTeNbLHOT
TeIa» o nentpa «Touka
pocTtay»
18 Pemenue 3agau o bu6mmoreka [IOK

teme "II1oTHOCTE

https://m.edsoo.ru/ff0al123



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

Berecrna"

(@]

19

Cuna xak
XapaKTEepUCTUKA
B3aUMOICHUCTBUS TEIL.
Cuiia ynpyrocTu.
3akoH ['yka

20

JlaGopaTopHas
pabora «M3yuyenue
3aBHCUMOCTH
pacTsHKeHHS
(medopmariym)
NPY>XKUHBI OT
MPUIIOKCHHOM CHITBI»

YpoK mpoBOJUTCS
C
HCIIOJIb30BaHUEM
CpEICTB
o0pa3oBaTeILHOT
o nientpa «Touka
pocTtay

21

22

SIBiieHUE TATOTEHUA.
Cuna TsxecT

CBsi3b MEXy CHIION
TSDKECTH U Maccou
tena. Bec Tena.
Pemenue 3agaq mo
teme "Cuia
TsOKECTH"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al77
8

23

Cuia TsDKeCcTH Ha
JIPYTHX TUTAHETaX.
dusznueckue
XapaKTePUCTUKU
IJIAHET

bubmuorexa [JOK
https://m.edsoo.ru/ff0al50
2

24

N3mepenue cui.
Hunamometp

bu6mmoreka [JOK
https://m.edsoo.ru/ff0al8c
c

Ypoxk npoBoauTCS
C
HCIIOJIb30BaHUEM



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

CpEelCTB
o0Opa3oBarenbHOT
o nentpa «Touka
pocTay

bubmuoreka [JOK
Bec Tena.
25 https://m.edsoo.ru/ff0al77
HesecomocTh g
CrnoxxeHue AByX cuil,
HaIpPaBJIEHHBIX 110 bubnuoreka [IOK
26 OJIHOH MPSAMOIA. https://m.edsoo.ru/ff0ala7
PaBHoielicTBYOIIAS 0
cuil
Pewenne 3anau mo
TeMe
27 " .
PaBHOelicTBYIOIIAS
cun”
Cuna TpeHus u e€ bubnuorexa [JOK
28 BuJbl. Tpenue B https://m.edsoo.ru/ff0alb9
HNPUPOJIE U TEXHUKE c
JlaboparopHas
patop Ypok npoBoauTCs
pabota «M3yuyeHue c
3aBUCUMOCTH CHJIBI
bubmuorexa [IOK HCIIOJIb30BAaHUEM
TPEHMSI CKOJIbKEHHUS
29 https://m.edsoo.ru/ff0alcc CpEICTB
OT CWJIBI IaBJICHUS U
8 00pa3oBaTeILHOT
xapakrepa
o nentpa «Touka
COTIPUKACAIOLIUXCS
. pocTta»
MIOBEPXHOCTEN»
Pemenne 3amau Ha
30 .

orpesesicHUue



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

PaBHOAECHCTBYIOIIEH
CHJIBI

31

Pemienue 3anau 1o
TeMaM: «Bec Tenay,
«['papuueckoe
U300paKeHHE CHIT,
«Cuibly,
«PaBHOEHCTBYIOMIAS
CHIT»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde
0

32

33

34

35

KontponsHas pabora
10 TeMaM:
«MexaHn4eckoe
JBIDKeHUE, «Macca,
IUIOTHOCTBY, «Bec
TeNay,
«I"paduueckoe
M300paxKeHue Cui,
«Cuibi»

Hasnenune. CriocoObl
YMEHBIICHUS U
YBEIUYCHUS
JTABJICHHSI

JlaBnenue rasza.
3aBHCHMOCTD
JIaBJICHMS ra3a OT
00BEMa,
TeMITepaTypbl

Ilepenaua naBnenus
TBEPABIMU TEJIAMHU,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a20a
6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a237
6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a25b



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

JKAOKOCTSIMUA U
razaMu. 3aKoH
[Tackansa

o

JlaBneHue B

JKUJIKOCTH U Ta3e, bubmuoreka [JOK
36 BBI3BAaHHOE https://m.edsoo.ru/ff0a271
NEHCTBUEM CHITBI 8
TSDKECTH
Pemmenue 3agaq mo
teme «/laBneHue B bubmorexa LIOK
37 https://m.edsoo.ru/ff0a282
SKUIKOCTH U Ta3e. 6
3akon ITackansy -
Ypoxk npoBoauTCs
c
CooblLaomies Bubnuoreka LHOK HCIOJB30BAHUEM
necst
38 Harott https://m.edsoo.ru/ff0a297 CpeICTB
COCY/IbI
0 00pa3oBaTeILHOT
o nentpa «Touka
pocTa
Ypoxk npoBoauTCs
c
o bubnnorexa [JOK UCIIOJIb30BaHUEM
I'mapaBnuueckuit
39 https://m.edsoo.ru/ff0a313 CpEeNCTB
npecc
6 00pa3oBaTeILHOT
o nentpa «Touka
pocTa
ManomeTpsl. Ypoxk npoBoautTcs
40 [Topuinesoit C

JKUJIKOCTHBIN HAacocC

HUCIIOJIB30BaHHEM



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

CpEelCTB
o0Opa3oBarenbHOT
o nentpa «Touka
pocTay

ATtMocdepa 3emiu u

bu6mmoreka [JOK

41 [IPUYMHBI €€ https://m.edsoo.ru/ff0a2b5
CYILIECTBOBAHUSA a
Bec Bo3yxa. bubnnoreka [JOK
42 ATtmochepHoe https://m.edsoo.ru/ff0a2b5
JIaBJICHUE a
N3zmepenune
bubmuoreka [JOK
aTMOoC(epHOro
43 https://m.edsoo.ru/ff0a2da
naBieHus. OnbIT g
Toppuuennu B
3aBUCUMOCTh
44 aTMOC(epHOTo bub6nuorexa [IOK
JIABJICHUS OT BBICOTHI https://m.edsoo.ru/ff0a2fc4
HaJl YPOBHEM MOPsI
Ypoxk npoBoauTCs
C
bapomerp-anepoun.
HCIOJIb30BaHUEM
45 ATtMocdepHoe bubnmoreka [JOK CDOICTE
IaBJIICHHUE Ha https://m.edsoo.ru/ff0a2fc4 pei
o0pa3oBaTenbpHOT
Pa3TUYHBIX BBICOTAX
o nentpa «Touka
pocTa
Pemenue 3amay mo
46 teme " ATMocdepHoe
napieHue"
47 JleficTBHE KUIKOCTH bubmuoreka [JOK Ypoxk npoBoautTcs



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

1 rasa Ha
MOTPY>KEHHOE B HUX
TeJ0. ApXuMe10Ba
cuia

https://m.edsoo.ru/ff0a327
6

v
HCIOJIb30BaHUEM
CpEeICTB
o0Opa3oBareIbHOT
o nentpa «Touka

pocTa
JlaGopaTopHas
patop Ypok npoBouTCS
pabora .
«Omnpenenenue
. HCIIOJIb30BaHUEM
BBITAJIKUBAOIICH bubmuorexa [JOK
48 . . CpEICTB
CHUJIbI, ICUCTBYIOIIEH https://m.edsoo.ru/ff0a33fc
o0pa3oBaTeILHOT
Ha TeJo,
o nentpa «Touka
MOTPYKCHHOE B
pocTa
YKUJIKOCTB)
JlaGopatopHas
paboTta no Teme VYpok npoBoauTCs
«Uccnenosanue c
3aBUCHUMOCTH BE€cCa Bubnuoreka HOK HCIOJB30BAHUEM
49 Tea B BOJE OT https://m.edsoo.ru/ff0a351 CpEICTB
00béMa 4 00pa3oBaTebHOT
MIOIPY>KEHHOU B o nentpa «Touka
JKUJKOCTh YacTH pocTta»
TeIa»
bu6mmorexa [IOK
50 [TnaBanme Ten https://m.edsoo.ru/ff0a3a9
6
JlaboparopHas Ypok npoBoauTCs
51 pabota c

"KonctpyupoBanue

HUCIIOJIB30BaHHUEM



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

52

53

54

apeoMeTpa Wi
KOHCTPYHPOBaHUE
JIOJIKH U
orpenieNieHue eé
rpy3onoabéMHOCTH"

Pemenune 3amad mo
teMaM: «IImaBanue
CYyJIOB.
BosayxomiaBanuey,
«/laBneHue TBEpABIX
TeJI, JKUIKOCTEH 1
Tra30B»
KoHTposbHas padota
1o Teme «JlaBieHue
TBEPJBIX TE,
JKUJIKOCTEN M Ta30BY

Mexanuueckas
pabota

bubmuoreka [JOK
https://m.edsoo.ru/ff0a365
4

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

CpEelCTB
o0Opa3oBarenbHOT
o nentpa «Touka
pocTay

55

56

57

MontHoCTb.
EnpHuner MontHOCTH

Ypok-uccnenoBasue
"PacuéTt MomnIHOCTH,
pa3BUBaeMOM IIpH
noabEME I10
nectyuie"

IIpoctslie
MeXaHu3MbI. Prraar.
PaBHoBecHe cui Ha
pbryare

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

Ypoxk npoBoautTcs
C
HCIIOJIb30BaHHUEM
CpEeICTB



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

00pa3oBaTeNHLHOT
o nentpa «Touka
pocTay

Priuaru B TeXHHKE,
OBITY U IPUPOJIE.

Ypok npoBoauTcs
C

JlaboparopHas Bu6nuoreka [LIOK HCIIOJIb30BaHUEM
58 pabora 05 https://m.edsoo.ru/ff0a478 CpEACTB
«HccnenoBanne e o0Opa3oBarebHOT
YCIIOBUI paBHOBECHS o neHrpa «Touka
phIuaray pocTay
Pemenne 3aa4 1mmo bu6mmoreka [JOK
59 TeMe «Y CIIOBHUS https://m.edsoo.ru/ff0a48a
pPaBHOBECHUS pblUara 6
Koapdpunuent Ypok npoBoauTcs
MMOJIE3HOTO IeHCTBUS C
MeXaHu3Ma. HCITOJIb30BaHUEM
60 JlaGopatopHas 0.5 CPEICTB
pabota «3mepeHue 00pa3oBaTeNbHOT
KIIJI HakmoHHOMI o nenrpa «Touka
TIJIOCKOCTH pocta»
Pemenue 3amay mo bubmuoreka [JOK
61 teme "Pabora, https://m.edsoo.ru/ff0a4c4
MorHocTh, KITT" 8
Mexanngeckas
SHEprusl. bubnuorexa [IOK
62 Kunernueckas n https://m.edsoo.ru/ff0a425
NOTEHIMAIbHAs 2
DHEPrus
63 3aK0oH COXpaHEHUS bubnuoreka [JOK



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

MEXaHUYECKON
SHEpPruu

https://m.edsoo.ru/ff0a436
0

64

65

66

67

68

YPOK-3KCIIEpUMEHT
10 TEME
"DKCIIepUMEHTAIBLHO
€ orpeJiereHue
W3MEHEHHS
KUHETHYSCKOH 1
HOTEHIIMAIbHON
SHEPTHH MPHU
CKaTBIBaHHH TeJIa MO
HaKJIOHHOM
IIOCKoCTH"

KonrponbHas padora
no Teme «Paborta u
MOIIHOCTb. DHEPTHUSD)

PesepBHBIil ypOK.
Pabota c Texcramu
Mo TeMeE
"MexaHu4eckoe
nBrxeHue"

PesepBHBIi ypOK.
PaGora ¢ TekcTamu
no teme "JlaBnenue
TBEPABIX TE,

JKUJIKOCTEHN U ra30B

PesepBHBIi ypOK.
Pabora ¢ Tekcramu
no teme "Pabora.

bu6mmorexa [IOK
https://m.edsoo.ru/ff0adee
6

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

Ypoxk npoBoauTCs
C
HCIIOJIb30BaHUEM
CpEeICTB
00pa3oBaTeNbHOT
o uentpa «Touka
pocta»



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

Mo1HOCTb.
Oneprus"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

12




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE JonmoTHUTEIbH
Ne Hara undgposbie as
Tema ypoka Konrpoubusie IIpakruyeckue
n/n Bcero u3yuyeHusi o0pa3oBaTesibHbIE uHopmanus
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO- bubmmorexa [IOK
1 KMHETUYECKOM TEOPUU U 1 https://m.edsoo.ru/ff0
HUX OIBLITHBIE 25256
TTOATBEPKICHUS
5 Macca u pa3mep aToOMOB 1
1 MOJIEKYII
Mopaenu TBEpPIOTO,
bu6mmoreka [IOK
KUIKOTO U
3 3006DA3HOIO 1 https://m.edsoo.ru/ff0
past a540e
COCTOSIHMI BeIIecTBa
OObsicHEeHNE CBOMCTB
TBEPJIOTO, )KUJIKOTO U
ra3zo00pa3Horo
4 COCTOSIHMI BellecTBa Ha 1
OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-
KMHETHYECKON TEOpUU
bubmuorexa [JOK
Kpucramnmueckue n
5 amop(HEIE Tea 1 https://m.edsoo.ru/ff0
MOpQHBIE TEI
P a5800
6 CmauuBaHuE U 1 bubmmorexa [JOK Ypox
KanJUISIPHOCTb. https://m.edsoo.ru/ff0 = mpoBoauTCS C



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

IToBepxHOCTHOE
HaTSHKCHUE

a5530

UCIIOJIb30BaHUEM
CpeACTB
o0Opa3oBaTesbHO
O IIEHTpa
«Touka pocta»

Ypok
MIPOBOAUTCS C
bubmmorexa [IOK HCII0JIb30BAaHUEM
TennoBoe pacuiupenue u
7 https://m.edsoo.ru/ff0 | cpencTs
cKarue
aba26 00pa3oBaTenbHO
ro LIEHTpa
«Touka pocra»
Ypok
MPOBOAMTCS C
Temneparypa. CBs3b
HCIIO0JIb30BaHUEM
TEeMIIepaTypbl CO
8 patyp CpeICTB
CKOPOCTBIO TEIIOBOTO
o0pa3oBaTenbHO
JIBUKCHHS YACTHI]
rO IIEHTpa
«Touka pocra»
BuyTtpenuss sHeprus. bubnnorexa [JOK
9 Crioco0Ob1 H3MEHEHUS https://m.edsoo.ru/ff0
BHYTPEHHEHN YHEPTUU asc60
bubmuoreka [JOK
10 Buapl Terionepenaun https://m.edsoo.ru/ff0
a6412
Ypoxk-koH(DepeHIus
,,I_II) aKTH‘{(CbCIfOC bubmuorexa [JOK
11 P https://m.edsoo.ru/ff0
HCIIO0JIb30BaHUE

TEIUIOBBIX CBOICTB

a65c0



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

BEIIECTB U MAaTEPHAJIOB B
HEJISIX
sHeprocoOepekeHus "

KommyecTBO TEIIOTHI.

bubmuoreka [JOK

12 https://m.edsoo.ru/ff0
VY nenbHas TEII0EMKOCTh 46976
VYpaBHEHHE TEIIIOBOrO bubnmoreka [JOK
13 Oananca. TemooOMeH 1 https://m.edsoo.ru/ff0
TEIJIOBOE PABHOBECHUE ar088
Ypok
JlaGoparopHnas pabora MIPOBOJIUTCS C
"HccnenoBaHue IBIEHUS bubmuoreka [JOK HUCIOJIL30BaHHUEM
14 TEII000MEHa TIpH https://m.edsoo.ru/ff0 =~ cpexncrs
CMEIIMBAHUU XOJIOJHOM a6a9%8 00pa3oBaTeIbHO
U Topsiueit BojbI" ro LEeHTpa
«Touka pocta»
Pacuer xonuuecTBa
TEIJI0THI, HEOOXOUMOTO
15 JUIS HATPEBAHUS TEa U
BBIJICTISIEMOTO UM TTPH
OXJIAXKICHUH
Ypok
TIPOBOIMTCS C
Omerernme e buomorera LOK  wertomonarmney
16 https://m.edsoo.ru/ff0  cpencts
TennoeMK'c') e abbb0 00pa3oBaTeIbHO
BEIIECTBA ro HenTpa
«Touka pocta»
17 DHeprus TOIUIMBA. bubnuorexa [JOK



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0

VY nenpHag Temiora
CropaHus

https://m.edsoo.ru/ff0
a7b5a

IlnaBnenue n

OTBEPAECBAHUE bubnnoreka [JOK
18 KPUCTAIJINYECKUX TEJI. https://m.edsoo.ru/ff0
VY aennHas TeIioTa a7ld2
TUIaBJICHUS
Ypok
IIPOBOJUTCH C
Onpeseae oo Bumorera LIOK - nenomsoare
19 https://m.edsoo.ru/ff0  cpencts
TCHJ‘I'(')TLI TUTaBJICHUS aT2fe B ——
fbAd ro IeHTpa
«Touka pocta»
[TapooOpazoBanue u bub6nuorexa [IOK
20 KOHJIEHCAIIHSI. https://m.edsoo.ru/ff0
Hcnapenue ar40c
Kunienne. Y nenbHas Ypok
TEIUIoTa MIPOBOJIUTCSI C
napooOpa3zoBaHus U HCIIO0JIb30BaHUEM
KOH/ICHCAIINH. bubmorera [JOK CpeAcTB
21 https://m.edsoo.ru/ff0
3aBUCUMOCTh A786¢ 00pa3zoBaTeNbHO
TEeMIIEPaTyphl KUTICHUS IO IIEHTpa
OT aTMOC(EepHOTO «Touka pocta»
JaBJICHUS
BnaxxHocTh BO3IYyXA. Ypok
JlaGopatopHnas pabora bubmorexa [JOK MIPOBOJIUTCS C
22 " https://m.edso0.ru/ff0
Onpenenenue 47628 UCITOJIb30BaHUEM
OTHOCHUTEJIbHOU CpeACTB



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

BJIQXKHOCTH BO3/yxa"

o0pa3oBaTenbHO
ro [EeHTpa
«Touka pocray

23

Pemenue 3aau Ha
ONPEACIICHUE BIIAXKHOCTH
BO3/yXa

24

[IpuHiMns paboTh
TEIUIOBBIX JIBUraTEseH.
[TapoBast TypOuHa.
JIBuraresb BHYTPEHHETO
CropaHus

Ypok
IIPOBOJUTCS C
UCIIOJIb30BaHUEM
CpPEICTB
o0pa3oBaTeNbHO
O IICHTpa
«Touka pocta»

25

KII/I TermoBoro
nsurareisd. TemioBnie
JIBUTATEJIH U 3aIINTa

OKpY’Karolenl cpeibl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0
a/cic

26

27

3aKOH COXpaHEHUS U
IIpeBpalleHus DHEPTUU B
TCIJIOBBIX ITpoLeccax

IToaroroska k
KOHTpPOJIBbHON paboTe 1o
Teme ""TernnoBeie
sBiaeHUS. I3MeHeHme
arperaTHbIX COCTOSTHHUI
BemrecTna"

bubmuoreka [JOK
https://m.edsoo.ru/ff0
a83f2

28

KonTponbHas padota no
TeMe "TemoBrie
saBiieHus. MI3Menenue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0
a86ae



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

arperaTHbIX COCTOSTHHUI
BelecTna"

Dnektpusanus Ten. [[sa

29 poJia AIMEKTPUIECKUX
3aps0B
Ypok
MPOBOAMTCS C
Ypoxk-uccienoBanue
" HCI0JIb30BaHUEM
DnekTpu3anus Tei
30 N CpEICTB
WHIYKIACH U TIPH
" 00pa3oBaTeIbLHO
COIPUKOCHOBEHUU
ro HeHTpa
«Touka pocta»
B3anmopeicteue bubnumoreka [IOK
31 3apsDKEHHBIX TN, 3aKOH https://m.edsoo.ru/ff0
Kynona a87e4
Ypok
DNEKTpUUYECKOE MOJIE. IIPOBOAMTCS C
HanmeeHHOCTL Bubnuoreka I_[OK HCIIOJIb30BAHUEM
32 AIEKTPUUYECKOTO TOJIS. https://m.edsoo.ru/ff0 = cpexncrs
[IpuHnun cyneprno3unumn aBala o0pa30BaTeIbHO
ANEKTPUUYECKUX TOJIEH ro HeHTpa
«Touka pocra»
Hocurenn
33 ANEKTPUUYECKUX 3aps]I0B.
DneMeHTapHBIN 3aps.
Crtpoenue atoma
[IpoBogHMKHN U bubnuorexa [IOK
34 TUDJICKTPUKU. 3aKOH https://m.edsoo.ru/ff0

COXpaHCHHSI

a8ef6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6

QJICKTPHUYCCKOI'O 3apsaaa

Pemrenue 3agaq Ha

bubmuoreka [JOK

35 MIPUMEHEHHE CBOWCTB https://m.edsoo.ru/ff0
JJIEKTPUYECKUX 3aPSI0B a90cc
DIJIEKTPUYECKUH TOK,
YCJIOBHSI €70 bubnmoreka [JOK
36 CYLIECTBOBAHHS. https://m.edsoo.ru/ff0
HUctounukn a95a4
AIEKTPUIYECKOTO TOKA
Teiictpis bubmuoreka [JOK
37 > IEKTPUHECKOrO TOKa https://m.edsoo.ru/ff0
ad6h2
Ypok
Ypok-uccnenoBanue MIPOBOAUTCS C
"lericTBue HUCTIOJIb30BaHUEM
38 AIEKTPUUYECKOTO MOJISL HA CpEICTB
MIPOBOJHUKH H 00pa3oBaTeNnbHO
JTUDJICKTPUKH" ro LeHTpa
«Touka pocta»
Ypok
MIPOBOAMTCS C
DNEeKTPUUECKUN TOK B Bu6anoreka [JOK HCITOJIb30BaHUEM
39 MeTaJlIax, KUIKOCTIX U https://m.edsoo.ru/ff0 | cpeacTts
raszax a9838 00pa3oBaTeILHO
TO IIEHTpa
«Touka pocta»
Ypok
DneKkTpuyecKas 1memnb 1
40 MIIPOBOJUTCS C

€€ coCTaBHBIC YaCTH

HUCIIOJIB30BaHHUEM



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838

CpeAcTB
o0Opa3oBaresbHO
O IIEHTpa
«Touka pocta»

Ypok
Cuuia Toxa. MIPOBOJIUTCS C
JlabGopaTopHas paboTta bubmuoreka [JOK HUCIOJIb30BaHUEM
41 "U3mepeHue u 0.5 https://m.edsoo.ru/ff0 = cpeacTts
peryaupoBaHue CUIIbI a8bd6 00pa3oBaTENLHO
ToKa" ro IeHTpa
«Touka pocra»
DIeKTpUYECKOoe Ypok
HarpsDKEHHe. MIPOBOJIUTCS C
BonbT™meTp. bubmuoreka [JOK HUCIOJIb30BaHUEM
42 JlaGopatopHnas pabora 0.5 https://m.edsoo.ru/ff0  cpencrts
"HU3mepenue u a%el4 00pa3oBaTeILHO
peryJIHpOBaHUE O IEHTpa
HanpspkeHus" «Touka pocra»
Ypok
MIPOBOAUTCS C
ConpoTuBieHue
bubmuoreka [JOK HCIOJIb30BAHUEM
MPOBOJHUKA. Y JEIBHOE
43 https://m.edsoo.ru/ff0  cpencts
COINPOTHBIICHUE
aar38 o0pa3oBaTenbHO
BeIlleCTBA
o IEHTpa
«Touka pocta»
JlabopaTopHas pabota Ypox
" bubnmoreka [JOK
3aBUCUMOCTh MIPOBOJIUTCS C
44 1 https://m.edsoo.ru/ff0
ANEKTPUIECKOTO 23738 HCITOJIb30BaHUEM
COTIPOTHUBIICHUS CpEICTB



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

MIPOBOJIHUKA OT €r0
JUTWHBI, TJIOIIAAH
MOTIEPEYHOI0 CEYCHUS U
Marepuaia"

o0pa3oBaTenbHO
ro [EeHTpa
«Touka pocray

Ypok
MIPOBOJIUTCS C
3aBHUCHUMOCTE CHIIBI TOKA bubmuoreka [JOK HUCIOJIL30BaHHUEM
45 OT HaIpsDKEHUS. 3aKOH https://m.edsoo.ru/ff0 = cpeacTts
Oma g y4acTKa Ienu aad4a o6pa3OBaTeano
ro IIEHTpa
«Touka pocra»
Jlaboparopnas pabota Ypok
"UccaeqoBanue MIPOBOJUTCS C
3aBHCHMOCTH CHJIBI TOKA, HCIIOJIL30BaHUEM
UJYILIETO Yepes bubmmorexa [JOK CpEICTB
46 HCTOD. https://m.edsoo.ru/ff0 OB PAZOBATEILHO
HCT T BaTEJILH
p p, aa04e P
COTIPOTHUBIICHUS rO IIEHTpa
pe3ucTopa U HapsHKEHUS «Touka pocta»
Ha pe3ucrope"
Ypok
MIPOBOJIUTCSI C
TlocenoBaTenbpHOE U
HCIIOJIb30BAHUEM
napajuieIbHOe
47 CpEACTB
COEIUHEHHUS
o0Opa3oBaTenbHO
MTPOBOTHUKOB
ro LIeHTpa
«Touka pocra»
JlaGopaTopnas padora Bu6moreka [IOK Ypoxk
48 "[IpoBepka mpaBuia https://m.edsoo.ru/ff0  mpoBoguTCA C

CJI0’KEHUS HAMPSHKEHUH

aaab8

HUCIIOJIB30BaHHUEM



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

IIPU M1OCJIEI0BATEIbHOM
COETMHEHUH JIBYX
pe3uctopon”

CpeAcTB
o0Opa3oBaresbHO
O IIEHTpa
«Touka pocta»

Ypok
Jlaboparopnas pabota p
" MIPOBOJIUTCS C
[IpoBepka npaBuia ais
bubmmorexa [IOK HCIIOJIb30BAHNEM
CHJIBI TOKA MIPH
49 https://m.edsoo.ru/ff0 = cpeacTs
napayuieTbHOM
aadle 00pa3oBaTenbHO
COETUHEHUU
| ro IeHTpa
PE3UCTOPOB
«Touka pocra»
Pemenue 3amnay Ha
IpuMeHeHue 3akoHa Oma bubnmoreka [JOK
50 JUTSL pa3JIMYHOTO https://m.edsoo.ru/ff0
COCIMHECHMUS aaf8a
MIPOBOTHUKOB
Pabota 1 MomHOCTh bu6mmoreka [IOK
51 NEKTPUYECKOTO TOKA. https://m.edsoo.ru/ff0
3akoH Jlxoyna-Jlenna abl124
Ypok
MIPOBOJIUTCSI C
JlaGopatopHnas pabora PoBoA
" bu6mmorekxa [IOK HCIIOJIb30BAHUEM
Onpenenenue paboTh U
52 https://m.edsoo.ru/ff0 = cpeacts
MOIITHOCTH
. ab3e0 00pa30BaTENbHO
AJIEKTPHUUECKOTO TOKA
ro IIeHTpa
«Touka pocta»
DneKTpUYEeCKHe UEenu U bubnuorexa [JOK
53 noTpeOuTenu https://m.edsoo.ru/ff0

JJIEKTPUYECKON SHEPTUU

ab660



https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660

B ObITY. KopoTkoe
3aMBIKaHHE

[ToaroroBka k
KOHTPOJILHOHM paboTe 1o
TeMe "DIeKTpUUYECKHe
3apsbl. 3apsHKEHHbIE

bu6mmoreka [JOK

54 oA 1 X https://m.edsoo.ru/ff0
B3aMMOJICHCTBHS. abdze
IlocTosHHBIH
AJIEKTPUYECKUM TOK"
KonTponbHas padora no
TeMe "DIeKTpuyecKue
3apsbl. 3apsSyKEHHbBIC bubmuoreka [JOK
55 Tella U BX https://m.edsoo.ru/ff0
B3aUMOJICUCTBUSI. abea8
IlocTossHHBIH
AIEKTPUIESCKUN TOK"
Ypok
MIPOBOJIUTCS C
[TocTosTHHBIC MAarHUTHI, HCTOTR3OBARIEM
56 . CpeICTB
WX B3aHMOJICHCTBHE
o0Opa3oBaTenbHO
TO IIEHTpa
«Touka pocta»
Ypok
Ypoxk-uccienoBanue Bubnuorexa [IOK MPOBOJUTCS C
57 "N3ydenue nomnei https://m.edsoo.ru/ff0 = MCITOJIL30BaHUEM
MTOCTOSIHHBIX MarHuToB" ac3do CPEICTB

o0pa3oBaTeIbHO



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0

ro HEHTpa
«Touka pocta»

Ypok
MIPOBOJIUTCS C
MaruuTHO€ noJie.
bu6mmoreka [JOK HCII0JIb30BAHUEM
MarunuTtHOoe nojue 3emiu
58 https://m.edsoo.ru/ff0  cpencts
Y €ro 3Ha4YeHHE JIJIsi
acOba o0pa3oBaTenbHO
KU3HU Ha 3emJie
ro IeHTpa
«Touka pocta»
Ypok
OmnsIT OpcTena. IIPOBOAUTCS C
MarnutHoe nosne bubnmoreka [JOK UCIOJIb30BaHUEM
59 AIEKTPUICCKOTO TOKA https://m.edsoo.ru/ff0 | cpencTts
MarauTHoOE 1ose acld2 o0pa3oBaTeIbLHO
KaTYUIKHA C TOKOM ro LIeHTpa
«Touka pocta»
IIpumeHeHue Ypok
3JEKTPOMAarHUTOB B MIPOBOJIUTCS C
TexHuke. JlabopatopHas bubnuotexa [JOK HUCTIOJIb30BaHUEM
60 pabota "U3yueHue 0.5 https://m.edsoo.ru/ff0  cpexncrts
JNIEUCTBUSI MATHUTHOT'O ac74a o0pa3oBaTenbHO
TIOJIs1 Ha MIPOBOHUK C TO IIEHTpa
TOKOM" «Touka pocta»
ONeKTpOABUTATEND Ypok
MIOCTOSIHHOTO TOKa. MIPOBOJIUTCS C
bubmuorexa [JOK
Hcnonp3oBanue KCTOJIb30BAHUEM
61 . https://m.edsoo.ru/ff0
AJIEKTPOIBUTATETIEH B AC86C CpEICTB
TEXHUYECKHUX o0pa3oBaTenbHO

YCTpOICTBAX U HA

TO IIEHTpa



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

TpaHCIIOpTE.
JlabGopaTopHas paboTta
"KoncrpyupoBanue u
n3ydeHue paboThl

«Touka pocra»

3JIEKTpOABUTATEINS "
Ypok
IIPOBOJIUTCS C
OnbiTel Papajes. 3aKoH p
N HCIIOJIL30BaHUEM
3JICKTPOMArHUTHOM
62 CpEICTB
unaykuuu. [Ipasuio
o0Opa3oBareibHO
Jlenma
ro LIEHTpa
«Touka pocra»
Ypok
DIEeKTPOTeHEPaTop.
MIPOBOJIUTCS C
CriocoObl mosryyeHust
o HCITOJIb30BaHUEM
ANEKTPUYECKOI SHEPTUU.
63 CpeAcTB
DNEeKTPOCTaHIIUU Ha
o0pa3oBaTenbHO
BO300HOBISIEMBIX
rO IIEHTpa
HMCTOYHHUKAX YHEPTUU
«Touka pocra»
IloaroroBka k
64 KOHTpPOJIbHON paboTe 1o
TeMe "DIEeKTpUYECKHE U
MarHUTHBIE SIBJIeHUS"
KonTponpHas pabota mo but6mmorexa [IOK
65 TeMe "DIEKTPUUECKUE U https://m.edsoo.ru/ff0
p
MarHUTHBIE SIBJIeHUS" acb14
PesepBHyIit ypok. Pabora bu6mmoreka [{JOK
66 C TEKCTAMH 110 TEME https://m.edsoo.ru/ff0

"TeroBble ABIeHUA"

acche



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

67

PesepsHblii ypok. Pabora
C TEKCTaMH IO TeMe
"[TocTostHHBII
AJIEKTPUYECKUM TOK"

bu6mmoreka [JOK
https://m.edso0.ru/ff0
acdc6

68

PezepsHblil ypok. Pabora
C TEKCTAMU II0 TEME
"MarguTHble aBiIcHUS"

OBILEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

145



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

9 KJIACC

KounyecTBO 4acoB i DJIeKTPOHHbIE JonmoiHUTEJIbH
ara
Ne uudgposbie as
Tema ypoka KonrTpoabubie IlpakTuueckue  HM3y4e
n/n Bceero oOpa3oBaTejibHbl ~ MH(poOpMauus
padoThI padoThI HHUSA
e pecypchbl
MexaHnueckoe
1 JIIBUKEHUE. 1
MarepuanbHas TO4YKa
Cucrema orcyera.
bubnnoreka IIOK
OTHOCUTENBHOCTh
2 MEXAHITCCKOrO 1 https://m.edsoo.ru/f
fOad474
JIBUKCHUS
PaBnomepHOE bubnmnoreka [JOK
3 IPSIMOJIMHENHOE 1 https://m.edsoo.ru/f
JIBIDKEHHUE f0ad19a
HepaBHomepHOE
4 PSAMOJIMHENHOE 1
nBwkenue. CpenHss u
MTHOBEHHAsi CKOPOCTh
[TpsimonuHeitHOe bubmmoreka [IOK
5 PaBHOYCKOPEHHOE 1 https://m.edsoo.ru/f
JBWDKEHUE. Y CKOpEHHE fOad8d4
CxkopocTh
PSIMOJIMHEMHOTO
6 PaBHOYCKOPEHHOTO 1

neuxenus. ['padux
CKOpOCTH



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

JlaboparopHas paboTa

Ypok
MIPOBOAUTCS C

"Onpenenenue
CKOPEHMS TeJa IIPH bubmmorexa [IOK  HcCHonb30BaHNUE
7 yaBHO CKODCHHOM https:/m.edsoo.ru/f =~ ™ cpencTs
p ey p f0adb18 00pa3oBaTebHO
JBUKEHHUH 10
0 LIEHTpa
HaKJIOHHOM m1ocKocTH" Fo HeHTp
«Touka pocra»
3 CBoOoiHOE MajieHne
ten. Oneitel [anunes
PaBHOMEpHOE
JABHUXKCHUC 110 Eu6 OK
okpyxHocTu. [lepuon u mbmuoTexa I
9 5 https://m.edsoo.ru/f
‘laCTOEa oOparleHus. f0ae176
Jluneitnas u yriosas
CKOPOCTH
10 LlenTpocTpemuTenbsHOE
YCKOpEHUe
Tepgbiif 3aK0H bubmuorexa [JOK
11 Hetoroma. Bexton Cikl https://m.edsoo.ru/f
‘ P f0ae612
Bropoii 3akoH
HbroToHa bubnuotexa [JOK
12 Pantio eﬁCTB . https://m.edsoo.ru/f
A yiott fOae72a
cuia
Tperuii 3aKkoH bubmuoreka [JOK
13 HeroTona. https://m.edsoo.ru/f
Cynepno3uuus Cui f0ae982
14 Pemenue 3anau Ha bubnuotexa [JOK

MMPUMCHCHHUC 3aKOHOB

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

Hrrotona

fOaeb6e

Cuna ynpyroctu. 3aKoH

bu6nmoreka [IOK

15 r https://m.edsoo.ru/f
yKa fOaeca2
16 Penrenue 3amad mo reme
«Cwita ynpyroctu»
Ypok
MIPOBOMTCS C
JlaGopaTtopHnas pabota bubmuoreka [JOK = HCIOIb30BaHKE
17 «Omnpenenenue https://m.edsoo.ru/f = ™M cpencts
KECTKOCTH TIPY>KUHBD» fOaee28 o0pa3oBaTeIbLHO
ro IeHTpa
«Touka pocra»
bu6nuoreka [IOK
18 Cuna TpeHus https://m.edsoo.ru/f
f0af738
Pemenne 3aga4 mo teme bubnmorera [IOK
19 C https://m.edsoo.ru/f
«Cwita TpeHHs» f0afa26
Ypok
MIPOBOJIUTCS C
JlaGopaTtopHnast pabota POBOA
" bubnmnoreka [JOK = HCHOJIb30BaHUE
Ornpenenenne
20 Kod(pGUIIEHTA TP https://m.edsoo.ru/f =~ M CpeacTs
oodoHTe | pe fOaf8be 00pa3oBaTeIbHO
CKOJIb)KCHUS
ro IeHTpa
«Touka pocta»
Pemenne 3amay nmo reme bu6nunorexa LIOK
21 "3akoHbl HploTOHA. https://m.edsoo.ru/f

Cuina ynpyroctu. Cuna

fOafb8e



https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e

TpeHus"

Cuita TSHKeCTH | 3aKOH
BCCMHUPHOI'O TATOTCHUA.

bu6nmoreka [IOK

22 Vekopetie CBOGOHOO https://m.edsoo.ru/f
fOaf044
naJICHUS
VYpok-koHpepeHus
"JIBUXKEHUE TEN BOKPYT
23 IPaBUTALHOHHOIO
nentpa (CoyiHeuHas
cucrema). ['amaktuxu"
Pemenne 3amad mo Teme bubnnoreka IIOK
24 "Cuiia TSKeCTU U 3aKOH https://m.edsoo.ru/f
BCEMHUPHOT'O TATOTCHUS" f0af5f8
IlepBas kocMHuueckas bubnmnorexka HOK
25 ckopocTh. HeBecomocTb https://m.edsoo.ru/f
W TIEPETPY3KH f0af33c
PaBHOBecue
MaTepuaibHOW TOUKH.
AGcomoTHO TBEpAOE bubmuorexa [JOK
26 Teno. PaBHOBecHe https://m.edsoo.ru/f
TBEPAOTO TENa C fOafe36
3aKpEIUIEHHOW OChIO
BpaIeHus
97 MowmeHT cuisl. LieHTp
TSKECTH
Pemenne 3amay nmo reme bu6nuoreka [IOK
28 "MowmeHT cwibl. LleHTp https://m.edsoo.ru/f

TsoKECTH"

fOb02b4



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4

IloaroroBka k
KOHTPOJILHOH paboTe 1o

Bbu6nuoreka [IOK

29 TeMe "MexaHnueckoe https://m.edsoo.ru/f
JIBIDKEHHE. f0b0408
B3aumoneiictBue ten"

KonTtponpHas pabora o
teme "MexaHuyeckoe bubmorexa [IOK

30 https://m.edsoo.ru/f
JIBIDKCHHE. f0b0BeC
BzaunmonerictBue Ten"

HNmnynec Tena.
WNmnynbe cunbl. 3akoH bubnuoreka [JOK

31 COXpaHEHUS UMITYJIbCA. https://m.edsoo.ru/f
VYipyroe u Heynpyroe fOb07fa
B3aUMOJICHCTBUE
Pemenne 3amau nmo reme bu6nuoreka [IOK

32 "3aKOH COXpaHCHHUS https://m.edsoo.ru/f
uMITysbca" f0b096¢c
Ypok-koHpepeHus

33 "PeakTHBHOE ABUKEHUE
B IIPUPOJIE€ U TEXHUKE"

bu6nuoreka [IOK

34 24;2?;{;::;5” padora https://m.edsoo.ru/f
f0b0a84

Pabota cuibl TsKECTH, but6mmoreka [IOK

35 CWJIBI YIIPYTOCTH U https://m.edsoo.ru/f
CHUJIBI TPEHUSA fOb0db8
JlaGopaTtopHnast pabota Ypox

36 «Omnpenenenue padoOTHI MIPOBOAUTCS C

CUJIBI TPEHUS IIPU

HUCIIOJIB30BaHHUEC



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

PaBHOMEPHOM
JBHKEHHUHU TeJIa 110
TOPU30HTAIBHOM
[IOBEPXHOCTU»

M CpEJICTB
o0Opa3oBareibHO
O IIEHTpa
«Touka pocta»

CBs13b SHEPruu U

paboThL.
37
IMTorennuanpHas
SHEprus
Kunernueckas sneprusi. Bubanoreka [JOK
38 Teopema o https://m.edsoo.ru/f
KMHETUYECKOU SHEPruu fOb0c32
39 3aKOH COXpaHEeHHUS
SHEPTUH B MEXaHUKE
Ypok
MIPOBOAUTCS C
JlaGoparopHas paboTa bubnnorexka [JOK = HCIOIB30BaHUE
40 «3y4yeHue 3akoHa https://m.edsoo.ru/f =~ M cpeacTs
COXPaHCHUS SHEPTHNY fOb12fe 00pa3oBaTebHO
O IEHTpa
«Touka pocra»
KonebarenpHoe but6mmoreka [IOK
41 JIIBMKEHHE U €T0 https://m.edsoo.ru/f
XapaKTEPUCTUKHI fOb1858
e Bugmorera LIOK
42 Y P— https://m.edsoo.ru/f
f0b20f0
KoneOanus. Pezonanc
43 Marematnueckui u

IIPY’KUHHBINA MasTHUKHU



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

YPOK'I/ICCJ'ICI[OBaHI/IC

Ypok
MIPOBOAUTCS C

«3aBUCUMOCThH TIEpHOJIA bubmuoreka [JOK = HCHONb30BaHKE
44 KoJIeOaHHI OT https://m.edsoo.ru/f =~ ™M cpencts
MKECTKOCTH MPYKHUHBI U f0b197a 00pa3oBaTeIbHO
MaccChI TPy3a» ro IEHTpa
«Touka pocra»
[IpeBparnieHue s3HEprun
45 MIPU MEXAHUYECKUX
KOJICOaHMIX
Ypok
JlaGopaTopHnas pabota MIPOBOJIUTCS C
«Ornpenenenue 4acToThl bubnnorexka [JOK = HCIOIB30BaHUE
46 W TIeproJia KoJaeOaHui https://m.edsoo.ru/f M CpEJICTB
HPYXKUHHOTO fOblaec 00pa3oBaTenbHO
MasITHHKa» O IEHTpa
«Touka pocra»
Ypok
JlaGoparopHas paboTa P
MIPOBOAMTCS C
«IIpoBepka
bubanorexka [JOK = ucnojb30BaHuE
HE3aBUCUMOCTH
47 y https:/m.edsoo.ru/f =~ M cpencts
nepuo/ia KojieoaHui
fOb197a o0pa3oBaTenbHO
rpy3a, MOJBEIICHHOTO K
O IEHTpa
HUTH, OT MacChl TPy3a»
«Touka pocta»
MexaHU4YEeCKHUE BOJTHBI.
CaoiicTBa bu6nuoreka [IOK
48 MEXaHHUYECKHUX BOJIH. https://m.edsoo.ru/f

IIpononsHeIE U
HOTIEPEYHBIE BOJIHBI

fob21fe



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

Ypok-koHpepeHuus
"MexaHN4YeCKHUE BOJIHBI

49 R
B TBEPJIOM TeJIE.
CelicMHYeCKHUE BOJIHBI"
Ypok
MIPOBOJIUTCS C
UCIIOJIb30BaHUE
3Byk. Pacnipoctpanenue
50 M CPEJICTB
U OTpakeHHUE 3ByKa
00pa3oBaTenbHO
ro IeHTpa
«Touka pocra»
Ypok
MPOBOAMTCS C
Ypok-uccienoBaHue
Y UCIOJIb30BaHUE
Habmronenue
51 M CPENCTB
3aBUCHMOCTH BBICOTBI
" o0pa3oBaTeIbHO
3BYKa OT YaCTOTHI
ro IIEHTpa
«Touka pocra»
['pomMKkoOCTb 3ByKa 1
BBICOTA TOHA.
52 .
AKycTudeckuit
pe30HaHC
VYpok-koHpepeHuus
" bubnuotexa [JOK
YapTpa3Byk u
53 o https://m.edsoo.ru/f
MH(]pa3Byk B IpUPOIE U
Paseyit B HpHp fob23ca
TEXHUKE
ITonroroBka k but6mmoreka [IOK
54 KOHTPOJILHOM paboTe 1o https://m.edsoo.ru/f

TeMme "3aKOHEBI

fOb25f0



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

COXpaHEHHUS.
Mexanuueckue
KoJiebaHus U BOIHBI"

55

KonTtponpHas pabora o
Teme "3aKOHEI
COXpaHEHHUS.
Mexanndeckue
KoJieOaHHs U BOJHEI"

56

DIIeKTPOMarHuTHOE
noJe.
DNEeKTpOMarHUTHBIC
BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb2abe

57

58

CBolicTBa
AIIEKTPOMATrHUTHBIX
BOJIH
Vpok-koH(pepeHIus
"Ixana
AJIIEKTPOMArHUTHBIX
BostH. Mcronn3oBanne
AIIEKTPOMArHUTHBIX
BOJIH JIJI1 COTOBOM
cBsa3n"

bu6nuoreka [IOK
https://m.edsoo.ru/f
fOb2fe6

59

Ypok-uccienoBanue
"N3y4yeHue CBOMCTB
AJIEKTPOMArHUTHBIX
BOJIH C ITOMOIIIBIO
MoOOMIIBHOTO TenedoHa"

bu6nunorexa LIOK
https://m.edsoo.ru/f
fOb2c6ec

Ypox
MIPOBOJIUTCSI C
HCIIOJIb30BaHUE
M CpPEICTB
00pa3oBaTeNnbHO
ro LIeHTpa
«Touka pocra»



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c

60

61

62

63

64

Pemenue 3amau Ha

OonpeaAcICHUE 4YaCTOThI U

JUIMHBI
3JICKTPOMArHUTHOU
BOJIHEI

DeKTpOMarHuTHas
pUpO/Ia CBETA.
CkopocTsb cBera.
BoxHoBbIe cBolicTBa
cBeTa

Hcrounnku cBera.
[Ipamonuneitnoe
pacrnpocTpaHeHHe
CBeTa. 3aTMEeHUst
Connua u Jlynst

3aKOH OTpa)KE€HUs
cBeTa. 3epKaia.
Pemenue 3amgau Ha
MIPUMEHEHUE 3aKOHa
OTpa)KEHHUS CBETA

HpCHOMHeHI/IC CB€Ta.

3aKOH MPETOMIIEHHUS
cBeTa

bubnnoreka IIOK
https://m.edsoo.ru/f
f0b31d0

bubnnoreka IIOK
https://m.edsoo.ru/f
f0b3658

bu6mmoteka [IOK
https://m.edsoo.ru/f
fOb38c4

but6mmoreka [IOK
https://m.edsoo.ru/f
fOb3aea

Ypok
MIPOBOJIUTCS C
UCIIONIb30BaHUE
M CPEICTB
00pa3oBaTeNnsHO
ro HeHTpa
«Touka pocta»
Ypok
MIPOBOJIUTCS C
UCIIONIb30BaHUE
M CpPEICTB
o0Opa3oBaTenbHO
ro HeHTpa
«Touka poctan



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea

ITonmHoOE BHYTpEHHEE
OTpakeHHE CBETa.

Bbu6nuoreka [IOK
Hcnons3oBanne
65 HOIHOLO BHVIDGHHCIO https://m.edsoo.ru/f
yIp fOb3c5¢
OTpa)KEHUS B
OITUYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota Ypok
"UccneqoBanue MIPOBOJUTCS C
3aBUCHUMOCTH yTJia HCIIOIL30BaHUE
66 MIPEIIOMIICHUS M CPEJICTB
CBETOBOTO JIy4a OT yTIJia o0pa3oBaTenLHO
NaJICHUS Ha TPaHUIIS ro LIEHTpa
"Bo3yx-cTexsio"" «Touka pocta»
VYpok-koH(pepeHus
"Ucnonp3oBanue
67 MIOJTHOTO BHYTPEHHETO
OTPaKCHHSI: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS
CBsI3B"
Bbubnnoreka [JOK
JInnzel. Onruyeckas 1
68 N https://m.edsoo.ru/f
fOb3f2c
bu6nuoreka [IOK
ITocTpoenne
69 - " https://m.edsoo.ru/f
51 JKEHHMH B JTHH3aX
p fOb444a
JlaGopaTtopHnast pabota Ypox
"Onpenenenue bubmorexa HOK MIPOBOJIUTCS C
70 https://m.edsoo.ru/f
(OKYCHOTO pacCTOSTHUS HCIIOJIb30BAHUE

U OIITUYECKOU CUJIBI

f0b4206

M CpEJICTB



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

cobuparoiei TuH3b1"

00pa3oBaTenbHO
ro [EeHTpa
«Touka pocra»

Ypok-koHpepeHuus

bu6nmmoreka [IOK

71 "OnTU4ecKue JIMH30BbIC https://m.edsoo.ru/f
npubops"” fOcOa7e
I'1a3 kak onrTuyeckas bubmmorexa HOK
72 cricrema, 3pere https://m.edsoo.ru/f
fOb4684
VYpok-koHpepeHus
73 "JledexTsl 3peHus. Kak
COXpaHUTh 3peHue"
Paznoxenue Oemoro
cBeTa B CIEKTp. ONbITHI bubmuorexa [JOK
74 Hprotona. Cnoxenue https://m.edsoo.ru/f
CIEKTPAJIbHBIX 1IBETOB. fOcOf4c
Hucnepcus ceera
JlaGoparopHas paboTa VYpoxk
"OnbITHI 110 MIPOBOJUTCS C
pa3I0XKEHUIO OETOTo HCTIOJIb30BAHUE
CBETa B CIIEKTP U bubmmorexa [IOK M CPENCTB
7 BOCIIPUSTHUIO 1IBETA ttps://im. edso0. it 00pa3oBaTenbHO
fOcOe2a
MIPEAMETOB MPU UX TO IIEHTpa
HaOJIOZICHUU Yepe3 «Touka pocta»
1BETOBBIE (QUIBTPHI"
YPpOK-IIpaKTUKYM Ypok
76 "BoHOBBIE CBOMCTBA MPOBOJUTCS C

CBETa: JAMCIIEPCHs,
uHTephepeHIUs U

HCIIOJI30BAHUE
M CPEJICTB



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

mudpakuus'”

00pa3oBaTenbHO
ro [EeHTpa
«Touka pocray

OmnsiThl Pesepdopna u

bu6nmmoreka [IOK

77 IJIaHETapHAasi MOJIEIb https://m.edsoo.ru/f
aroma fOcl12a8
78 ITocrynatel bopa.
Mopens aroma bopa
Hcnyckanue u
bubnnoreka IIOK
MOTJIOLICHHE CBETa
79 aromon. KBamTel https://m.edsoo.ru/f
o ’ fOc144c
JluneituaTeie CEKTPHI
Ypok
IIPOBOAMTCS C
YPpOK-IpaKTUKYyM bubmuorexa [[OK = uCnosib3oBaHue
80 "HaO:roieHue criekTpoB https://m.edsoo.ru/f = ™M cpencrs
UCITyCKaHHs" f0c1550 00pa3zoBaTeNbHO
ro HeHTpa
«Touka pocta»
N bubmmorexa [JOK
PagnoakTuBHOCTE U €€
81 - https://m.edsoo.ru/f
A f0c1672
CtpoeHne aTOMHOTO bubnmnorexka HOK
82 anpa. Hyknonnas https://m.edsoo.ru/f
MOJEIIb fOc18ac
bu6mmoreka [IOK
PagnoakTuBHBIC
83 N https://m.edsoo.ru/f
PEBPATIEHITL. KI30TO foclald
84 Pemenue 3amay 1mo bu6mmoreka [IOK



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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Teme: "PagnoakTUBHBIE

https://m.edsoo.ru/f
fOclb4a

npeBpaiieHus"”
85 [Tepuon monypacmana
Vpok-xoHpepeHI s
" P bep bubmuorexa [JOK
PagnoakTuBHEBIE
86 S —— https://m.edsoo.ru/f
i PHPOJLE, f0c2126
MEJIUIIMHE, TEXHUKE
SnepHble peakiiu.
P P bubnnoreka IIOK
3aKOHBI COXPAHCHHS
87 ADIOBOIO I https://m.edsoo.ru/f
P fOc1c58
MacCOBOT'0 YHCE
OHeprus CBA3U bubnuoreka [JOK
88 aTOMHBIX s1ep. CBs3b https://m.edsoo.ru/f
MacChl U JHEPTUU fOcld7a
89 Pemenue 3agad mo reme
" nepuble peakuun”
Peakiuu cuHTe3a M
fleIeHI e bu6mmoteka [IOK
90 S BI;IG - https://m.edsoo.ru/f
HEp fOc1e88
ComHia u 3BE311
VYpok-koHpepeHuus
"SI nepHast SHEpreTuKa.
eNCTBUSA
91 A
PaIMOaKTUBHBIX
W3JIy4YEHUI Ha )KUBbIE
OpTraHu3MbI"
bu6nuoreka [IOK
IToaroroBka K
92 https://m.edsoo.ru/f

KOHTPOJILHOHM paboTe 1o

f0c223e



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
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93

94

95

TeMe
"DeKTPOMarHuTHOE
noJe.
DNEeKTPOMarHUTHbHIE
BoJIHBI. KBaHTOBBIE
siBICHUS"

KonTponbnas pabota no
TeMe
"DJIeKTPOMarHuTHOE
noJie.
DNEeKTpOMarHuTHBIC
BOJIHBI. KBaHTOBEIE
siBICHUS"

[ToBTOpEHHE,
00001IeHHE.
JlaGopaTopHbie pabOThI
o Kypcy
"B3aumonerictaue tea"
IToBTOpEHUE,
0000mmenue. Pemenne
pacYeTHBIX U
KayeCTBEHHBIX 3a]1a4 10
TeMme "TemnoBrie
npoueccor”

bu6mmoteka [IOK
https://m.edsoo.ru/f
fOc245a

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c2572

96

IToBTOpeHue,
000011tenne. Pentenne
pacyeTHbIX U
KAQYCCTBCHHBIX 3a1a4 I10
teme "KIIJ[ TenaoBeIxX

bu6nuoreka [IOK
https://m.edsoo.ru/f
f0c2a22



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
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neuraresiein"

[ToBTOpEHME,
0000menue. Pemenue
pacYeTHBIX U

bu6nmoreka [IOK

97 https://m.edsoo.ru/f
KayeCTBEHHBIX 3a/1a4 I10 £0c2b30
teme "KIIJ]
3JIEKTPOYCTaHOBOK"
IToBTOpEHME,
00001ICHHE. bubmuorexa [JOK
98 JlaboparopHbie pabOTHI https://m.edsoo.ru/f
o Kypcy "CBeToBbie fOc2c52
siBjIeHus"
IToBTOpEHME,
00o001tenne. Pabora ¢ bu6nuoreka [IOK
99 TEKCTAMH 110 TEME https://m.edsoo.ru/f
"3aKOHBI COXpaHEHUS B fOc2d6a
MexaHuke"
IToBTOpEHME,
00001tenne. Pabora ¢ Bubmorexa IIOK
100 ) https://m.edsoo.ru/f
TEKCTAMU 110 TEME f0c2682
"Konebauus 1 BOJHEL"
IToBTOpEHME,
bu6nunorexa LIOK
00001tenne. Pabora ¢
101 https://m.edsoo.ru/f
TEKCTAMU 110 TEME £0c3044
"CBeToBEbI€ ABiIeHUA"
IToBTOpEHME,
102 00001tenne. Pabora ¢

TEKCTAMH 110 TEME
"KBanToBas u sanepHas
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¢duznka"

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

102

27




