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MNOACHUTEJIBbHAS 3AIINCKA

Pabouas mporpamma yue6HOTO mpenmera «Pusnka» Ha ypoOBHE OCHOBHOTO
o011ero 06pa3oBaHus COCTaBICHA Ha OCHOBE TPEOOBAHMI K pe3yJIbTaTaM OCBOCHUS
dbenepanbHON 00pa3oBaTENbHONW MPOrpaMMbl OCHOBHOT'O 00IIero oOpa3oBaHus,
npeacraBieHHbix B @I'OC OO0, B cooTBeTCTBUM C (eaepanbHoil padboueit
nporpaMMoii mo yuebnomy npeamery «dPusnkay, a Takke Ha OCHOBE (efepaabHON
paboueil mporpaMMbl BOCITUTAHUS.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYaroluuXxcsi M OpPraHu3alyi0 H3y4eHHUs
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanmzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00y4YEeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsI.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcsl.

[TporpaMmma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboueii mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3urka SIBISIETCS CHCTEMOOOPAa3YIOIIUM ISl €CTECTBEHHO-HAYUYHBIX YYEOHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUI,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMHUEH 1 U3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEIOCTaBIsieT Hauboliee sICHbIE
00Opa3Iipl MPUMEHEHHs] HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEYIOIMMH KOMITIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATD SIBJICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHHS,

e UWHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
omnpenenensl B Konuenmuu npenogaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKAEHHON pELICHHUEM
Komnernn Munucrepcrsa npocseienust Poccuiickoit denepanuu (mpoTokosa ot 3
nekaopst 2019 r. Ne T1IK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNE HWHTEpeca U CTPEMIJICHHS OOydYaroluuxcsi K HaydyHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE WX HHTEIJICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJi€ MO3HAaHUS U (POPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJbTaTa U3yueHUs OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMupoBaHUE TMPEICTABICHUN O poJu (DU3UKU ISl Pa3BUTHUS APYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MpEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 0OyUYeHHIO B 3TOM HAMpaBJICHUHU.

JlocTHKCHHME 3THX IIeJIed MPOrpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

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

npUOOpETeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKuX MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUM HAOJI0IaTh MPUPOIHBIC SIBJICHUS U BBITIOIHATH OIBITHI,
JabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIE HCCIICAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIEld (PU3MUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OlICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATBHON AeSTEIbHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha wu3ydenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoautcs 204 daca: B 7 kiacce — 68 yacoB (2 yaca B HEZel), B 8
KJ1acce — 68 yacoB (2 Jaca B Henento) , B 9 kinacce — 102 yaca (3 1aca B HEJENIO).

Peanuzanus ecTecTBEHHO-HAyYHOM HANpaBIEHHOCTH pabodyeil mporpammbl



yuebHoro npeamera «Dusnka» ocyIecTBIsSETCS ¢ UCIOIb30BaHUEM 000PYAOBAHNUS
mKoJIbHOTO KBanTopuyma.

[Tpennaraemselii B mporpaMmMe 1o (pusuke mnepedeHb JabopaTopHBIX padoT U
OIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHMUS
71a00paTOpHBIX pPabOT U ONBITOB C YYETOM MHIUBUAYaJIbHBIX OCOOEHHOCTEN
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa 1Mo (U3HKeE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PuU3HUECKHUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHune Qusnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpenHocts n3mepenuil. MexxayHapoaHasi cUCTeMa €IMHHII.

Kak d¢usuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT TMPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIOEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBU)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUeCKUX SIBICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOphl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIOTOBBIM U

1M (POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpeneneHue UEHbI ASIEHUS Kbl U3MEPUTEIBHOIO IpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPIOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypsl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYpHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, 4eM OOoJblle BhICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJEKYJNbl, HX pa3smepsl. OmbITHI,
JIOKa3bIBAIOIIME TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrm>kenne yactun BemecTBa. CBfA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
Temrnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. B3anmomelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAJIKUBAHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEHW M TBEPIBIX
(KpUCTaJNIMYECKNX) TeJl. B3anMOCBS3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenue OpOyHOBCKOTO TBUKEHHS.



2. Habmonenue muddysun.
3. HaOGmonenue  siBieHuid,  OOBACHAIOIIMXCA ~ MPUTSOHKEHUEM  WIIHU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBu:KeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUUHM. 3aKOH HMHEPLUUH. B3aummopaeicTBHe TeNl Kak NpUYHHA
U3MEHEHHSI CKOPOCTH JBWXKEHUA Tel. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIEC
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKaA B3auMoAeHCTBHs Tesl. Cuina ynpyrocTd M 3aKOH
['yka. MI3mMepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHOonencTByromas cuil. Cruila TpeHUS.
TpeHue CKOJIbKEHUS U TPEHUE MOKosA. TpeHre B IpUPOIe U TEXHUKE.
Jlemoncmpayuu.
1. HaGnroneHue MexaHHMUeCKOTro JIBHKEHUS TeTa.
2. U3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmronenue siBeHus HHEPLUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PaBHOMEPHOTO JABUXKEHUS (IlIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM TUIOCKOCTH.
Onpenenenue IWIOTHOCTH TBEPIOTO Tea.

4. OnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (nedopMariun)
MPY>KUHBI OT MPUIIOKEHHON CHUIIBI.

5. ONbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBXKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBINICHUS U YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

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

Hemoncmpauuu.
3aBUCHUMOCTbH JAAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCHUMOCTD BBITAJIKUBAIOIIEH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH Tea

Y TJIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITAKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcClOBHE IUIaBaHUsI TEJI: TIJIABAHUE WM MTOTPYKEHUE TeJl B 3aBUCUMOCTHU OT
COOTHOIIEHHUS TUIOTHOCTEU TeJIa U KUJKOCTH.

Jlabopamopuwie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa NOTPYKEHHON B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECH  CUJIbI, JCHUCTBYIONIEHM HAa  TEJO,
MOTPYKEHHOE B KUJKOCTD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOLIEN CHIIBL, JEUCTBYIOIIEH HA TEJO
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH CHUJIBI,
JEeUCTBYIOIIEH Ha TEJO B )KUAKOCTH, OT 00BEMA MOTPY>KEHHOU B )KUIAKOCTh
YacTH Te€Ja U OT IUNIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBmiio
paBHOBecus pbryara. [[pumeHeHue npaBusia paBHOBECHsI phluara K 0JI0Ky. «30J10TOe



npasmiio» Mexanuku. KI1JI nmpocTtsix mexanu3moB. [IpocTeie MexaHU3MBI B OBITY U
TEXHHUKE.

Mexannueckas oHeprus. KuHeTtmueckas W IIOTEHUHWAJIBHAS DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUIIbI TPEHUS IIPYU PABHOMEPHOM JIBUKEHUU TEJa I10

TOPU30HTAJIBbHOU ITOBEPXHOCTH.

2. HccnenoBanue ycnoBuM paBHOBECHS pblUyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zpneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKOW TEOPHH.

Mopgenu TBEPAOro, >KUJIKOTO M Ta3000pa3HOTO COCTOSHHUI BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra30B, XKUIAKOCTEH U
TBEPABIX TEJI HAa OCHOBE TMOJIOKEHUU MOJEKYJAPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHMe U KallWUISIPHBIE SIBIICHUS. TeMIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBsa3b TeMIIEpaTypbl CO CKOPOCTBHIO TEIJIOBOIO JABHUKECHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl M3MEHEHHsS BHYTPEHHEH HHEPruu:
TerIonepeaavya u CoBepIiieHne padboThl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKLIHS, U3IIyYEHHUE.

KonudecTBo TemnoTsl. YaenbHas TEINIOEMKOCTh BellecTBa. TeriooOMeH U
TEIUIOBOE paBHOBECHME. YpaBHEHUWE TeruioBoro Oananca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BELIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konjaeHcamus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHHUS OT aTMOC(HEpHOro
JTaBJICHHS.

BnaxHocTs BO3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHus.

[Tpununer pabotel TeroBbix apurareneit KIIJ[ temmoBoro nBurartens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAHEHHUS ¥ TPEBPAILECHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO JBUKEHHS.
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Hab6mronenue nuddysun.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs Ta3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl IPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
OMnbITHI MO BBIPALIMBAHUIO KPUCTAUIOB MOBAPEHHOM COJIM UJIK caxapa.
OnbITEl 10 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OalsIOHE MIMPUIIA.

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

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

HaGmronenne wu3MeHEHHs BHYTPEHHEH »JHEpPruuM Tela B pe3yJibTaTe
Terionepeaayn U padboThl BHEIITHUX CHUJI.

UccnenoBanue sBIEHUSI TEIIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOM U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  NIpH
TEII000MEHE C HAarpeThiM METAJUTMYECKUM [IUITUHIPOM.

Onpenenenue yaeabHOW TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mporecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelnbHOM TEIUIOTHI TIaBICHUS JIb/IA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Dnektpuzanuss Tena. JBa pojia 3IEKTpUYECKUX 3apsAnoB. BzauMmogencTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMO/JICHCTBUS
3apsSKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKAY TEIIAMH ).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUUeCcKOoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocurenu snekTpUYecKUX 3aps/ioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsi.
Crpoenue aroma. IIpOoBOJHHMKM W JUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOrO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JeMCTBUS 3IEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSX U ra3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
J1s yuacTtka nenu. [TocnegoBaTenpHoe U apauieibHOE COEAUHEHNE ITPOBOIHUKOB.

Pabota ® MOIIHOCTH dJIEKTpUYECKOro ToKa. 3akoH JDxoyns—JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
noyie. MaruutHoe mosie 3eMJIM W €ro 3HadyeHHWe I KU3Hu Ha 3emie. OmnbIT
Opcrena. MarauTHOE MOJIE AIEKTPUIECKOTO TOKa. [[puMeHeHre 3JIeKTPOMArHuTOB
B TEXHHUKE. J[eCTBME MArHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENb
MOCTOSAHHOTO TOKa. Mcrmonb30BaHHWE JJIEKTPOJABUTATENECH B  TEXHUYECKHX
YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekrpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl IOy YEHUS ANEKTPUYECKOU DHEPTHH.
DIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa poaa 3JIEKTpUYECKHX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TE.
Y CTpoRCTBO 1 EHCTBUE IEKTPOCKOIIA.
DIJIEKTPOCTATUYECKAS UHAYKIIHSL.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[TpOoBOJHUKH Y TUBJIEKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUUYECKOTO TMOJIA.
M cTOYHMKM TOCTOSIHHOTO TOKA.
JlelicTBUS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKUJKOCTH.
. I'a30BbIN pasps.
. U3MepeHnune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 3J1eKTpUYeCcKOro HapsKeHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenrpoBaHre HEBO3MOXHOCTH PA3ACIICHUS ITOJOCOB MATHUTA.
. MoaenupoBaHue MarHUTHBIX TIOJIEH MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24,

25.

OmneiT Opcrena.

MarnuTtHoe 1ojie Toka. DJIeKTPOMAarHmT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DJIEKTPOJBUTATEND TOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUA 3JICKTPOMArHUTHON MHIYKIIHAH.

OneiTel @apajes.

3aBUCHUMOCTh HAMNpAaBJICHUS HWHAYKIMOHHOIO TOKa OT YCIOBHM €ro
BO3HMKHOBCHHS.

DJIEKTPOreHepaTOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.
17.

18.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEl WHAYKIWEH U TpHU
COMPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JRJIEKTPUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHue u peryJiupoBaHue HAIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, MAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTHUBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

OMBbITHI, JTEMOHCTPHUPYIOLINE 3aBUCUMOCTh ANEKTPUYECKOTO
COMPOTUBJICHUSI TIPOBOJAHUKA OT €ro JJIMHBI, IUIOHAAU MONEPEYHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MAPAIETLHOM COCIUHEHUHU
PE3UCTOPOB.

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIYIIETO YePe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH  JJIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha
pe3ucTope.

HccnenoBanre 3aBUCUMOCTU CUJIbI TOKA, WIYIIETO 4Yepe3 JIAMIIOYKY, OT
HaIpsDKEHMS Ha HEW.

Omnpenenenue KII/[ nHarpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHre MarHuTHOTO TOJIsl TOCTOSIHHBIX MarHUTOB MPHU UX 00BETUHEHUN
U pa3/elICHUN.

HccnenoBanne AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.
OnbIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICUCTBUS
KaTYILKU C TOKOM U MarHuTa OT CUJIbI TOKA U HAITPABJICHUSI TOKA B KaTYIIIKE.
N3ydenne neicTBUsI MAarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.



19. KoHCcTpyHnpoBanue u u3yueHue padoThl JEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHON YCTAHOBKH.

21. OnbITEI IO MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
UCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAIPABICHUS WHAYKIMOHHOIO
TOKA.

9 KVIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWXKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosinHelHOe JABmkeHue. Cpe/lHss 1 MTHOBEHHAs
CKOPOCTb Teja IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. (CBoOo/HOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHLIMT CyNIEpIIO3UIUN CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuna TsKECTH U 3aKOH BCEMUPHOrO TATOTEHHUA. Y CKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianeT BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenue mmmynbca. UMmynbe cuiibl. 3aKOH COXpaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOUIHOCThb. PaboTa cuil TSHKECTH, YNPYTOCTH,
Tpenus. CBs3b HEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxkartou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCU€TAa.
2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Teja
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.
N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHS.
4. HccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.



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

Habmronenne MexaHn4ecKux SBJICHUH, TPOUCXOIAIINX B CUCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIIHHO
KaOuHeTa (PU3MKY.

3aBUCUMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umirynbca nMpu B3aUMOACHCTBUM TEIL.

[IpeoOpa3oBaHus HEPTUU MPH B3aUMOACHCTBUU TEJ.

CoxpaHeHMe UMITYJIbCA IPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMIyJbca MPHU aOCOIIOTHO YIPYTrOM B3aMMO/IEHCTBHH.
Habmoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTUU [TPH CBOOOTHOM IMaJICHHUH.
CoxpaHeHHre MEXaHUUECKON YHEPTUH MPU JABHKEHUU Tella MoJ1 JeHCTBUEM
PYKHHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajdbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA WIH TETIEKKU.

OmnpeneneHue cpeaHed CKOPOCTH CKOJBbXKEHUs OpycKa WIM JABUKCHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OmnpeneneHue yCKOpEHHsI Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TI0
HaKJIOHHOM ITIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MyTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauaJbHON CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIXKCHHH 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS Kak psijJ HEYETHBIX YUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodphunreHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenre padOThI CUIIBI TPEHUSI IPU PABHOMEPHOM JIBHXKCHHUH TeJIa 110
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCIIOJI30BaHUEM HETOIBMKHOTO U TTOJBUYKHOTO OJIOKOB.

N3yueHnne 3aKkoHa COXpaHEHHS YIHEPTUH.



Paznen 9. Mexannueckue KoJjie0aHUS M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIC XapaKTEPUCTHKHU KOJIEOaHUIT: TIepro,
4acToTa, aMIUINTyAa. MareMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
HHEPTUU MPH KOJIeOaATEILHOM JIBIXKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — kojebanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBoOWCTBA MeXaHWYECKUMX BOJIH. [IpoposibHble U
MIONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. 'poMKOCTh 3Byka U BbicoTa ToHA. OTpaxeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TET MO JEHUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHUI U PE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
ﬂaﬁopamopubw pabomul u onvimaol.
1. OmpegeneHne 4YacTOTbl M Iepuoja KojieOaHM MaTeMaTHU4ecKoro
MasiTHUKA.

2. OmpeneneHue 4acTOThl U IEPHO/ia KOJeOaH NMPY>KMHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOJA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TepHOJia KOJIeOaHHI Ipy3a, MOABEHICHHOTO K
HUTHU, OT MACChI Ipy3a.

6. ONbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJa  KojeOaHui
NPYKMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.

Pazgea 10. D1eKTpOMArHuTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMAarHUTHOE  TMoOJie.  JJEKTPOMarHuTHble  BoOJIHBL.  (CBoiicTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DOnekTpoMarHuTHas npupoaa cBeta. CkopocTh cBeTa. BonHOBBIE CBOICTBa
CBETA.

Hemoncmpayuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
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2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmuenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akOoH TMpeloMieHUs cBera. [lonHoe BHyTpEHHee
OTpaxXeHHE cBeTa. Vcrmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xopa nyuer B inH3e. OnTudeckas cucrema poToarapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckasl cucrema. bam3opykocTh U JaaibHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HptoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenune n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparorieit JIMH3e.

X0/ JIy4er B paCCEHBAIOIICH JIMH3E.

[Tonmy4yenune n300paxeHuit C MTOMOIIIBIO JTUH3.

[TpuHiun aevictBus ¢poToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Monens riiasza.

11. Paznoxenue 6enoro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yTIila OTPAKEHHsI CBETOBOIO Jiyya OT YIJia
naJIeHus.
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2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanme 3aBUCHUMOCTH yTiia MPEJIOMIIEHUS CBETOBOTO Jiyda OT yTIJia
NaJICHUS Ha TPAHUIIC «BO3TyX—CTEKIION.

4. lTlomyyeHue n300pa’keHUI C TOMOIIBIO COOUPAIOIICH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI cOOMparomieit
JIMH3HI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.



7. OmBITBHI IO BOCTIPUATHIO 1[BETA MPEAMETOB MPH MX HAOMIOACHUU Yepes3
I[BETOBBIC (DPUIIBTPBHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHas mojenb atoma. Monens aroma bopa.
HcnyckaHue v NorioeHne cBeta aroMoM. KBaHThI. JIMHeEUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHS pagUOAKTHBHBIX HW3JIyYEHHW Ha >KUBBIE
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAOpoaa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUpOIHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CruIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENHEHO-00001AIOIINI MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTHU3aluu
1 000011IeHUS TPEAMETHOTO COACPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
Py U3YYEHUH BCEro Kypca (PU3MKH, a TakkKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY 7K3aMEHY MO (pu3uke ajis 00y4aromuxcsi, BIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHas TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHHWS, peuaTh 3ajJadyd, B TOM YHUCIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.



[IpruHIMNMATBHO AESITEIPHOCTHBIN XapaKTEP JAHHOTO Pa3/ieiia peau3yercs 3a
CYET TOTO, UTO OOYYAIOIIMECS BBITIOIHSIOT 33JJaHUsI, B KOTOPBIX UM IMpeIaraeTcs:
Ha OCHOBE [IOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
bu3nuecKkue SBICHUS B OKPY’KaIOIIEeH MPUPO/IEe U TTOBCEAHEBHOM JKU3HU;
MCITI0JIb30BaTh HAYYHbIE METOJIbI MCCIIeIOBaHUSI (PU3HUECKUX SIBICHUMN, B TOM
YHUCIIE U1 MPOBEPKHU THIOTE3 U MOJIYYECHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4YHBIE OCHOBBI HaWOOJIEE BAXHBIX TOCTIDKCHHH COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTUUECKOTO UCTOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
HSHEPrUM Ha OCHOBE 3aKOHA IMPEBPAILICHUS U COXPAHEHHS BCEX M3BECTHBIX BHUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX W TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- TIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, HHTEpPEca K HCCIEI0BATEIbCKON
NS TENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30IacHOrO IOBEAEHUS Ha
TpaHCHOPTE, HA JIOpOrax, C JIEKTPUUECKHUM U TEIUIOBBIM O00OpYIOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- chopMUPOBAHHOCTH HABBIKA PedICKCHH, PU3HAHUE CBOETO MpaBa Ha OMIHOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3ajady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJOTHMYECKOW U
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIINX B TOM YHUCIIE U (PU3NYECKUX 3HAHUH;



e - MHTEPEC K MPAKTUYECKOMY U3YUCHHIO TPOQPECCUil, CBI3aHHBIX C (DU3UKON;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e - OpHUCHTANWS HA TPUMEHEHHWE (DU3WYCCKUX 3HAHWUW IJIs PEIICHUS 3a7ad B
o0JlacTH OKpYy’Karollel Ccpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICHKH UX
BO3MOJKHBIX TTOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHME TIJI00ATLHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTel ux

pelieHus;

e §8) azanTanmuM K HM3MEHSIIOIIMMCSI YCJOBHMSIM COIMAJIBHOW WM NPHPOJTHOM
cpeabl:

e - TIOTPEOHOCTh BO B3aWMOJICHCTBHU TIPH BBIMOJHEHUH WCCICIOBAaHUN U
MPOCKTOB (DU3UYECKON HAIPaBICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIICHME YpPOBHA CBOEH KOMIIETCHTHOCTH YE€pe3 IPAKTUUECKYIO
JIEATEIILHOCTR;

e - OTPEOHOCTH B (POPMHUPOBAHUN HOBBIX 3HAHMI, B TOM YHUCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
busuKy;

e - [UJTAHMPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUM;

e - CTPEMJICHHE aHAJIU3UPOBATh U BBISBIIATH B3AUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

e - OLEHKA CBOMX JCHUCTBUH C Y4YETOM BIIMSHHMS Ha OKpPYXAIOLIyH Cpendy,
BO3MO’KHBIX TJI00AJIbHBIX MOCIEICTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBOeHUS MpOrpaMMEl 10 (pr3nKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyugaromerocs OyayT copMHUpOBaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBIC  JICHCTBUS,  PETYJISTUBHbBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble Jiornueckue aeiicTBHUA:
e BBISBIATHP U XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKK OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUU, OCHOBAHHMS JIJIS
0000IIIEHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEUHS B pACCMATPUBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIOJICHUSX, OTHOCSIIUXCS K (PU3HICCKUM SIBIICHHSIM;
BBISIBIISIT TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PHU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIh30BAHHEM JICAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIFOUCHHH, BBIIBUTATh THUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 perieHus: yaeOHol pusnueckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
HOAXOJISIIETO C Y4ETOM CAaMOCTOSITEIBHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUI HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJbIIOe HCCIAeA0OBaHUE (PU3UUECKOTrO
SBJICHUS;

OIICHMBATh HA MPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHElIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, & TAKKE BBIJIBUTAaTh MPEAMNOJI0XKEHUS 00 X Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

MPUMEHSTh Pa3TUYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C Y4ETOM TMPEIIOKEHHOU Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH WH(POPMAITHIO
pPa3TUYHBIX BUIOB U (POPM MIPEICTABICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMAIMM W WUTFOCTPUPOBATH pellacMbie 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMMaMu, HHOU TpaduKoi 1 X KOMOWHAIIASMH.

KoMMyHHUKAaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUSA:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJIICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpIKaHHE
0JIaro’KeIaTeIbHOCTH OOIIECHNUS

COTOCTAaBIISATh CBOM CYXICHUS C CYXJACHHSIMHU JPYTHMX YYaCTHUKOB
nuanora, OOHapyXKUBATh Pa3IMIUE U CXOACTBO MMO3HIIHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;



nyOIMYHO TPEICTaBIATh PE3ybTaThl BBIMOIHEHHOTO (DU3MUECKOTO OMBITa
(3KCnIeprUMEHTA, UCCIIEOBAHUS, TPOEKTA);

NOHUMATh U UCIIOJIb30BATh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI ITPU PEIIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BBIBATh JIEUCTBUS
no e€ JOCTIKEHHUIO: paclpeieisaTh poyd, 00CYXIaTb IPOLECCHl U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;
BBITNOJIHATH CBOIO 4acThb pabOThI, JOCTUTrasi KAUECTBEHHOTO pe3yJIbTaTa I10
CBOEMY HAIPABJICHUIO U KOOPAUHUPYSI CBOU IEUCTBUS C IPYTUMH YWICHAMHU
KOMaH/1bl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOIIMI HPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBHS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOIIUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHPOBATBCS B  PA3NMYHBIX  TMOAXOJAX TMPUHATHAS  PEIICHUM
(MHIMBUAYaJIbHOE, TPHUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pellieHUus GU3NUECKON 3aauu WIn
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh MIpeIiaracMbie BApUAHTHI PEIICHU;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHBINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSICHSIT ~ NMPUYUHBI  JOCTHKEHUS  (HEJOCTHXKEHUSI)  Pe3yJIbTaTOB
NesATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHTbh KOPPEKTHUBBI B AEATEIBLHOCTH (B TOM YHWCIIE€ B XOJ BBIOJIHEHUS
(¢u3NYeCKOro UCCIENOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
O0O0CTOSITENBCTB, W3MEHUBUIMXCS CHUTYallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIH U YCIOBHSIM;

CTaBUTH ce€0s1 HA MECTO APYTOro YejIoBeKa B X0/I€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHr (U3NIECKUX 3a1a4 UiH
B YTBEPKJICHUAX HA HAYYHbIE TEMBbI U TAKOE K€ MPaBO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K konIy o0yueHus B 7 KJacce npeaMETHbIE pe3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHME W  XUMHYECKHE  SBIICHMS,
HaOI0IeHNE, SKCIIEPUMEHT, MOJENb, TUIOTe3a, CIUHUIBI (PU3NIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPACKTOPHUs, PaBHOJECUCTBYIOMIAS
cwra,  aebopmanms  (ympyras, — IDIacTHYECKas),  HEBECOMOCTH,
COOOIIAIOITHECS COCY/IbI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
PAaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWXKECHUE, HHEpLu,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOM OCBHIO
BpalleHUs, epeava JaBJIeHus TBEPABIMU TEIAMU, )KUJKOCTIMH U T'a3aMH,
aTMOC(pEepHOE [1aBJICHUE, IUIABAHHME TEJ, MPEBPALECHUS MEXaHHYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpYXalollleM MHpEe, B TOM uHcie (U3UYECKUE SBICHUS B MPUPOJE:
IPUMEPHl ABMXKEHUS C Pa3IMYHbIMU CKOPOCTSMHU B JKUBOM M HEXHBOU
npupojie, ACUCTBHE CUJIbl TPEHUs B NPHUPOJIE U TEXHHUKE, BIIUSHUE
aTMoc(epHOro JaBJCHHs Ha JKUBOM OpraHM3M, IJIaBaHUE PbIO, pbluaru B
TeJe YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUYECKYIO 33/layy B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
duznyeckue BeNUYUHbI (Macca, 00bEM, INIOTHOCTD BEIIECTBA, BPEMsI, ITyTh,
CKOPOCTb, CPEJHSsA CKOPOCTb, CHJIa YNPYTrOCTH, CUJIa TSXKECTH, BEC TeJa,
cujia TpeHus, AaBjeHue (TBEPAOro Tena, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(p(GUIMEHT TOJE3HOTO JACMCTBUS MEXaHW3MOB, KHHETUYECKas U
NOTEHUUANbHASl JHEpPrusi), NpU ONUCAHUM MPABWIBHO TPAKTOBATH
(bU3MYECKUI CMBICI UCTIOJIB3YEMbIX BEIUYHUH, UX 0003HAYEHUS U €AUHUIIBI
(GU3MYEeCKUX BEIMYMH, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(¢u3MYECKyl0 BEIUYMHY C JPYTUMH BEJIUYMHAMHU, CTPOUTH TpapUKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIIECCHI,
UCIIOJIB3Ys TIpaBUJia CJIOKEHHS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackansi, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TO€ MpPaBWJIO» MEXAHMKH, 3aKOH COXpPaHEHUS MEXaHU4eCKOU



SHEPruM, MpPU H3TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3aIMCBHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHHUS, POILIECCHI U CBOMCTBA TN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh NIPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTHh OOBsACHEHUE U3 1-2
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWMCTBA (PU3UUYECKUX
SBIICHUH, PU3NUIECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THblE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEIMYMHBL: HAa OCHOBE aHAIU3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE yCIOBHE, NOJCTABIATh (PU3MUECKUE
BEJIMYMHBI B (HOPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC
JTaHHbIE, HEOOXOUMBIE JJI1 PEUICHUs 3a/1ay, OLICHUBATh PEATHCTHYHOCTh
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacrno3HaBaTh MpOOJEMBbI, KOTOPHIE MOXXHO PpELIUTh MpU HNOMOIIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATh IPOBEPIEMOE
MPEANOJI0KEHNE (TUIIOTEY ), pa3InyaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3yNbTaT, HaXOJAWTh OUIMOKM B XOJI€ ONBITA, J€JaTh BBIBOJABI IO €ro
pe3ynbTaram;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
(bu3MYEeCcKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIIIOJIHATh MPSAMbBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacChl Telna,
o0béMa, CHUIIBI U TEMIEpAaTypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
nM(ppOBBIX MPUOOPOB, 3AMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIpPYrol € HCIOJIb30BAHUEM MPSAMBIX HM3MEPEHUN (3aBUCUMOCTH ITyTH
PAaBHOMEPHO IBMKYILIETOCA TENA OT BPEMEHU IBUKEHUS TEJA, CUIIbI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa OOpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOLIAAN CONPHUKOCHOBEHHMS TEJI, CUJIbI
YIOPYroCTH OT YAJMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMa
NOTPYKEHHON YacTH Tejla U OT IJIOTHOCTH >KHJIKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHusl TeJ, YCIOBUN paBHOBECHUs pblyara U OJOKOB), y4acCTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpATh YCTAHOBKY U
BBIMIOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOTYYEHHOM 3aBUCHUMOCTH (DUM3MYECKUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOJIUI U TpaduKOB, AENaTh BBIBOJABI MO pe3yibTaTaM
UCCIIEIOBAHMUS,

NPOBOJUTH KOCBEHHBbIE H3MEpEeHMs] (DU3MUECKUX BEJIWYUH (IJIOTHOCTD
BEIIIECTBA )KHUIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIBKEHUS, TaBJICHHUE
BO3/[yXa, BBITAJIKHUBAIONIAS CHUJa, JCHCTBYIOMIAas Ha TMOTPY)KEHHOE B
KHUAKOCTh  Teno, Kod3()pPHUIMEHT TMONe3HOro JAEWCTBUA  MPOCTHIX
MEXaHHU3MOB), CJeIys NPEIIOKEHHOW WHCTPYKLUMHU: TMPH BBHIMOIHEHUU
U3MEpPEHU CcoOMpaTh JKCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HAYEHUE HCKOMOU BEIIMYUHBL;

COOJTFO/IaTh MpaBUIIa TEXHUKU OE30IMaCHOCTH MPHU PadoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;

yKa3bIBaTh MPUHIUIBI JACHUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BECHI, TEPMOMETpP, JIUHAMOMETpP, COOOIIAIOIINECS COCYIbl, OapoMerp,
phluar, MOJBUKHBIN M HETIOJBUYKHBIN OJIOK, HAKJIOHHASI TUTIOCKOCTh;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMOpOM Ha WX oOmHucaHus (B TOM YHUCIE:
MNOJIIUITHAKK, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIONb3YsI 3HAHUS
O CBOICTBaxX (PU3UUECKUX SIBJICHUN U HEOOXOAUMbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  NpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IIpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
IKOJIOTUYECKOTO TTOBEJICHHSI B OKPY>KaIOIIEH cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM, HAa OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3UYHBIX HCTOYHUKOB BBIICISTH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HEJIOCTOBEPHOM;

MCTIONIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3alaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy (GU3HUECKOro COAepKaHus, CIpaBOYHbIE MaTEpUaIbl, PECypPCHI
cetu MuTepHer, BiageTb NpuUEMaMH KOHCHEKTHUPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpPMAIUU (PU3NIECKOTO COACP)KAHUS, B TOM
qHclie MyOJIMYHO JIeJaTh KpaTKue COOOIIEHUS O pe3ysIbTaTax MPOEKTOB WIIN
y4eOHBIX HCCIEeI0BaHUI, IPU ITOM TPaMOTHO MCIOJB30BaTh M3yYEHHBIN



MOHSATUWHBIN amnmapaT Kypca (U3MKH, COMPOBOXKIATh BBICTYIUICHHUE
MPE3CHTAIUEN;

IPY BBIMOJTHEHUU YUYEOHBIX IPOCKTOB WM HCCICIOBAHUN pPACTIPEIEIATh
00s3aHHOCTH B TPYMIE B COOTBETCTBUM C TMOCTABJICHHBIMHU 3ajjauaMH,
CIEIUTh 3a BBINOJHEHUEM IUJIaHA JIEWCTBUM, aJEKBaTHO OIICHUBATh
COOCTBEHHBIM  BKJaJ B  JCATEIBHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHHKAaTUBHOE B3aUMO/JICHCTBUE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K koHIy 00yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCITIOJIB30BATh MOHATHSA: Macca U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBH)KCHUE
aTOMOB U MOJIEKYJI, arPEraTHbIE COCTOSHUS BEILIECTBA, KPUCTAIUIMYECKUE U
amop(HbIE TE€Na, HACHIUIEHHBII WM HEHACHIUIEHHBIA IMap, BIAXKHOCTH
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS JHEPIUs, TEIUIOBOM JBUTaTElNb,
AJIEMEHTAPHBIN JIEKTPUYECKHUN 3apsill, JJIEKTPUUECKOE I10JIE€, TPOBOJHUKH
U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUN TOK, MATHUTHOE TTOJIE;
pasznuyarh SBJICHHs (TEIUIOBOE pPACIIMPEHHE W CKATHUE, TEIlonepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KaWJUIAPHBIE SBJICHMS, UCIIAPEHUE,
KOHJCHCAlUs, IUJIaBJICHUE, KpUCTAIM3alus (OTBEpAEBAaHUE), KHUIICHHE,
TerIonepeaaya (TETIONpOBOAHOCTb, KOHBEKIUS, U3yYEHHE),
AIEKTPHU3aLUs Tell, B3AUMOJEHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLIKS)
[0 ONHCAHWID HX XapaKTEpPHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIMNX JAHHOE (PU3NYECKOE SBIICHUE;

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3MYECKUX  SBJICHUH B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBJICHUS B MPUPOJIE:
NIOBEPXHOCTHOE HATSHKEHUWE W KanWULIPHBIE SBIEHUS B IPUPOJE,
KpUCTaulbl B Ipupoae, usiydeHue CoiHua, 3amep3aHue BOJIOEMOB,
MOpCKue Opu3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B aTMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Apend NoaCOB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
NOJIIPHOE CUSHHE, NPU 3TOM MEPEBOJAUTH IPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBIICHU;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIOIb3YS
¢uznyeckue BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS SHEPTHsl, KOJIUYECTBO
TEIUIOTHI, yJeJIbHAas TEIUIOEMKOCTh BEIIECTBA, YyJAEJIbHAs TEIUIOTa
IUTaBJICHUS, YJelbHas TEIJoTa MapooOpa3oBaHusl, YJENbHAs TEIJIoTa
CropaHusi TOIUJIMBA, KOA((UIMEHT TMOJE3HOro JACHCTBUS TEIIOBOM



MAalIMHbl, OTHOCUTEIbHAS BIIAYKHOCTh BO3/1yXa, JJIEKTPUUYECKUH 3apsil, cuia
TOKa, DJIEKTPUYECKOE HANpsHKEHHWE, CONPOTUBJIEHUE IPOBOJHMKA,
yZIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD JIEKTPUIECKOTO
TOKa), MpU OMNUCAHWUU TPABWIBHO TPAKTOBATh (U3MUECKUN CMBICI
UCIIOJIb3yEMbIX BEJIMYUH, 0003HAUYCHUS U €IUHUIIBI (DU3UUECKUX BETUUYMH,
HaXOAUTh (POPMYJBI, CBSI3BIBAIOIIUE JAaHHYIO (PU3NYECKYIO BEIMYUHY C
IPYTUMHU BEJIMYMHAMH, CTPOUTH TpaUKH H3YyYEHHBIX 3aBUCUMOCTEHN
(bU3HYEeCKUX BEJIUYUH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOM TEOpUHU
CTPOEHUs BEIECTBA, MPUHLHUI CYNEPHO3ULIUHU MOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3akoH OMa 1l yyacTKa Lenu, 3aKOH
Jxxoyns—JIeHna, 3aKOH COXpaHEHUS SHEPTUH, [IPU 3TOM J1aBaTh CJIOBECHYIO
(OpMyJIMPOBKY 3aKOHA U 3aIllUCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid IMPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYeCcKux
IIaroB ¢ Omnopod Ha |—2 M3y4eHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHIH,
($u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pelar pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3Yyd 3aKOHBI U
dbopMyIibl, CBSA3BIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HAa OCHOBE aHAJINM3a
YCIIOBHSI 3a/lauyd 3alUChIBaTh KPATKOE YCIIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX [JIS1  peIIeHUs 3a7a4d, BBIOMpATh 3aKOHBI U  (HOPMYIIHI,
HEoOXOouMble il €€ pelIeHUs, NPOBOAMTH pPAcu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXXHO PEIIUTh NpPH MOMOUIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE  IPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh NOPsJKa
MPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMNbBITHI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
(bu3MYECKUX CBOMCTB Tell (KamWILUISIPHBIC SIBJICHUS, 3aBUCUMOCTb JIaBJICHUS
BO3/lyXa OT ero o0b&éMa, TeMrepaTypbl, CKOPOCTH MPOLIECcCa OCThIBAHUS U
HarpeBaHWsl NpPU MU3JIYYEHHH OT LBETAa M3JIy4Yarolen (Mmoriomaromen)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMs] BOJbI OT TEMIEPATYPhbl KUIAKOCTH U
IoWaa €€ TOBEPXHOCTH, JJIEKTpHU3alUsi Tel M B3aUMOJIECUCTBHE
NIEKTPUYECKUX 3aps/iOB, B3aUMOJEWCTBHE IOCTOSSHHBIX MAarHUTOB,
BU3yaJIM3allisl MArHUTHBIX TI0JIEM TOCTOSIHHBIX MAarHUTOB, JEUCTBUS
MarHuTHOTO MOJS Ha NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa 3JEKTPOJABUTATENsl MOCTOSHHOTO TOKa): (OpMYIUpPOBATH



pOBEpsieMbIEe MPEANOI0KEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH X0/l OTbITa U (POPMYIUPOBATH BHIBOIBI;
BBIIIOJIHATH MIPSMBIE U3MEPEHHS TEMIIEPATYPbl, OTHOCUTEILHOMN BJIaYKHOCTH
BO3/yXa, CHJIbI TOKA, HANPSDKEHUS C KCIOJIB30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3NYECKUX BEIUYUH, CPABHUBATH PE3YJIbTaThl
U3MEPEHUN ¢ yUETOM 3aJJaHHON a0COIIOTHON MOTPEIIHOCTH;

POBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3HMUECKON BETMYHUHBI OT
JpPYro C UCHOJIb30BAaHUEM TMPSMBIX  HM3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIAAX IONEPEYHOTO
CEUYEHUS U YEIBHOTO COMPOTUBIICHHUS BEILIECTBA MPOBOJHUKA, CUJIbI TOKA,
UAYIIETO 4Yepe3 IPOBOAHUK, OT HANPsHKEHUS Ha POBOJHUKE,
WCCIICAOBAHUE IIOCHEAOBATEIBHOIO M MAPAJUIEIBHOTO  COEIVUHEHUN
IPOBOJHUKOB): IUIAHUPOBATh HCCJIEJOBAHUE, COOUpPATh YCTAHOBKY U
BBINOJHATh WU3MEPEHUs, Cienysl MPEeAJIOKEHHOMY IUIaHy, (UKCHPOBATH
pE3yNbTaThl OJYYEHHON 3aBUCUMOCTH B BHJI€ TAOJIUILL U TPa(UKOB, 1€TaTh
BBIBO/IBI 10 PE3YyJIbTaTaAM MCCIIEN0BAHNS;

IPOBOJUTh KOCBEHHbIE W3MEpPEHUA (PU3NYECKUX BeIUYMH (yAesbHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHUE NPOBOJHHKA, pabdora H
MOIIHOCTh 3JIEKTPUYECKOI0 TOKAa): IJIAHUPOBaTh M3MEPEHHs, COOUpPAThH
DKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEys NPEMJIOKEHHOW WHCTPYKLIHH, U
BBIYHCIIATH 3HAUEHUE BEJIMYNHBI;

COOJII0/1aTh MPaBUJIa TEXHUKU OE30MMaCHOCTH MpHU padoTe ¢ 1abOpPaTOPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh MPUHIUMBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPOM HAa UX OMUCAHUs (B TOM YHUCJE: CUCTEMA
OTOIUUIEHUS] JOMOB, TUTPOMETP, apOBasi TYpOMHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, 3IIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTelibHbIC AIIEKTPOIIPUOOPHI (mpumepsr), AIIEKTPUUYECKHE
NPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHX SIBJICHUN U HEOOXOIUMBIE
(bu3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOOpPHI IO CXEMaM U CXeMaTUYHBIM PUCYHKaM (KUIKOCTHBIN TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETp, ABUTATEIb BHYTPEHHETO CrOpaHUs,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATH CXEMbl DJIEKTPUYECKUX LENend ¢
NOCJIEOBATEIbHBIM U NAPAJIEBHBIM COEUHEHUEM DJIEMEHTOB, Pa3aInyast
yCIIOBHBIE 0003HAYEHHSI JIEMEHTOB AJIEKTPUUECKUX LIETICH;

OPUBOJUTH  MpUMEpbl  (HaXOAUTh  MHGOPMALMIO O  IpUMEpax)
MPAKTUYECKOIO HCIMOJIb30BaHUS (U3MUYECKUMX 3HAHUW B TIOBCEIHEBHOM



XKU3HU 1)1 obecrieueHus: 0€30MacHOCTH MPU OOpallleHuH C MpUOOpamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOIIOICHUS] HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH CpeJIE;

OCYILECTBIATh TOUCK HMHPOpMAMU (PU3UYECKOTO COJAECpKAHUS B
WHTepHeTe, Ha OCHOBE HMEIOLIUXCS 3HAHUW M NYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMAIIHIO, KOTOpAs SIBISIETCS
IPOTUBOPEYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy GU3NUECKOT0 COAECpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMAMHM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
0o0o0miass MHGOPMALMI0O U3 HECKOJIbKUX HCTOYHUKOB (DU3MUECKOTO
COJIEpKaHus, B TOM YMCJIe MyOJIUYHO NMPEACTABIATE PE3YIbTaThl IPOSKTHON
WM UCCIIEA0BATENIbCKOM AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIIOJIb30BaTh
W3YYEHHBIM TOHATUIHBIA anmapar Kypca (HU3MKH, CONPOBOXKIAThH
BBICTYIUIEHUE MTPE3EHTALIUEN;

IpU BBINOJHEHUH YYEOHBIX IPOEKTOB U HCCIEIOBaHUM (PU3NUECKUX
IPOLECCOB paclpeAessaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJIEJUTH 3a BBINOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OLIEHUBaTh COOCTBEHHBIM BKJIAI B
NEATEIBbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTHBHOE B3aUMOJCICTBUE,
IPOSIBIISSE TOTOBHOCTh pa3peniaTb KOH(PIUKTHI.

K koHiy oOyueHus B 9 kjiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh TMOHATHUSA: CHCTeMa OTCcu€ra, MarepuajgbHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Nedopmanus
(ynpyrasi, mjgacTHuYeckKas), TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTb M IEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEIIO,
LEHTpP TSHKECTH TBEPJOTO TEJa, paBHOBECHE, MEXaHUYECKUE KOJieOaHUsl U
BOJIHBI, 3BYK, HH(PA3BYK U YIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1adbHO30PKOCTb,
CHEKTpPbI UCIYCKaHMs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3JIy4deHus,
W30TOIIBI, SIZICPHAS] DHEPTETHKA;

paznuyaTh SBJICHUS (pPaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE [BHXEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 110 OKPYKHOCTH, B3aUMOJEHCTBHE
TEJ, PEaKTUBHOE ABI)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY)KJIEHHbIE KOJI€OaHUsI), PE30HAHC, BOJIHOBOE ABUKEHHUE, OTPAKEHUE



3ByKa, NPSIMOJIMHEMHOE pacnpoOCTPAaHEHUE, OTPAKEHHWE U MPETOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OEJIOT0 CBETa B
CHEKTp M CJOXKEHUE CHEKTPaJbHBIX LIBETOB, JUCHEPCHS CBETAa,
€CTECTBEHHAsl PAJUOaKTHBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE,

pacno3HaBaTh NPOSABICHHE W3YYEHHBIX (PU3HYECKUX  SBJICHUU B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYeCKHe SBJICHHUS B MPHUPOJE:
IIPWINBBI U OTIIUBBI, ABWKEHUE IIIaHET COJHEYHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITHUE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUS B NPUPOAE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPa(UOJETOBOIO U PEHTICHOBCKOIO M3JIy4Y€HHMH, €CTECTBEHHBIN
paZMOaKTUBHBIN (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTHUBHOE H3Iy4YCHHE
NPUPOAHBIX MHUHEPANOB, JEWCTBHE PAJAMOAKTHUBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBEKa), MpPH 3TOM MEPEBOAUTH MPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKU) (HU3UUECKUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
(¢u3nuecKkue BeIWYUHBI (CpEeIHSAsS W MIHOBEHHAs CKOPOCTh Teja Ipu
HEpPaBHOMEPHOM JIBMOKECHHH, YCKOPEHHE, MEPEMEIIECHUE, MyTh, YIIIOBas
CKOPOCTb, CHJIa TPEHHUS, CUJAa YNPYTOCTH, CHJIA TSXKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC Tejla, HUMITYJIbC CHUJIb,
MeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHUHUAIbHAas HHEPIus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS DHEPTUsl CKATOU
NPY>KUHBI, KHHETUYECKAs SHEPT U, TOTHAS MEXaHUYECKask SHEPI U, IEPHO]T
U 4YacToTa KosieOaHul, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IOKa3aTeidb MPEIOMIICHHUS Cpefbl), MpPU OMNHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUs W €IUHULBl (PU3NUYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOLIME JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJIb3YsI 3aKOH COXPAHEHUs SHEPTUu, 3aKOH BCEMHUPHOIO TITOTEHUS,
OPUHIMI CYNEpPHO3ULIMA CHJI, TPUHIMI OTHOCUTEIbHOCTH [ anuies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsI0BOTO U MAaCCOBOI'0 YUCEIN
OpU SJACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIUCBhIBATh €r0 MAaTEMAaTUYECKOE BbIPAKEHUE;



OOBSICHATh (PU3UYECKUE TPOLECChl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
[IaroB C OMOpOM Ha 2-3 M3yYEHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHH,
(¢u3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEM;

pemaTh pacu€THBIE 3a/1a4u (ONUPAOIINECS HA CUCTEMY U3 2—3 YpaBHEHHMIA ),
UCTIOJIB3YS 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE (DU3MUECKHUE BETMUMUHBI: HA
OCHOBE aHaJIM3a YCJIOBUS 3a]]aul 3alIUChIBATh KPATKOE YCIOBUE, BBISBIIATD
HEJOCTAIOUINE WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBL,
HEOOXOJUMBIE ISl PEIICHUs, MPOBOAUTH pPACU€Thl M  OLICHUBATH
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS PU3NUECKON BETUYHHBI,
pacrmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO pPEHINTh MPH TOMOIIH
($u3NYECKUX METO/IOB, MCIIONb3Yys ONHCAHHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh NPABWIBHOCTh IOpSIKA
NpOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOIEHUH U OTIBITOB;

IPOBOAUTH OMBITHl 1O HAOTIOACHUIO (PU3UYECKUX SBICHUNA WU
¢u3nyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, MPAMOJIMHEMHOE pacCpOCTpaHEHUE CBETA,
pasiokeHue OeNoro cBera B CIEKTP, U3yUYEHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIHO cOOMpaTh YCTAHOBKY W3 HM30BITOYHOTO Habopa
000pyTI0BaHUS, OMUCHIBATH X0/ OTBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpellHee 3HAaYeHUEe U3MepseMOl BeNIMYMUHBI ((POKYCHOE pacCTOsSHUE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENILHOTO PUOOpPa);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTD IIyTH OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBW)XCHHHM 0€3 HavyalbHOW CKOpPOCTH, TMEepHoAa
KOJIe0aHUN MaTeMaTH4YeCKOrO0 MasTHUKA OT JJIMHBI HHUTH, 3aBHCHUMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHus W yria MpeIoMJIeHHs] OT yria
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl IMOJYYEHHOW 3aBUCHMOCTH



GbU3MYEeCKUX BEIWYUH B BUAEC TAOJWIl ¥ TPaPUKOB, JeiIaTh BBIBOILI TIO
pe3ybTaTaM HCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MUECKUX BEIMYUH (CPEIHSSI
CKOPOCTb ¥ YCKOPEHUE TeJla MPU PAaBHOYCKOPEHHOM JIBH)KEHHUH, YCKOPEHUE
CBOOOJHOTO MaJieHUsl, XKECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIBKCHHS, MEXaHW4Yeckas padoTa W MOITHOCTh, YAaCTOTa W TEPUOJ
KOJICOaHMI MaTeMaTHYeCKOTO W MPYKMHHOTO MAaSTHHKOB, ONTHYECKAS
cwia coOuparomeid JHMH3bI, pPaJAHOAKTHUBHBIN  (OH): TUTAHMPOBATH
U3MEpPEHHUs], COOMpPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBINIOJIHATH
U3MEpPEHUs, CIeaysl MPEJIOKEHHON WHCTPYKIMHU, BBIUYUCISATH 3HAUYCHHE
BEJTMYMHBI U AaHAJIM3UPOBATH MOTYYEHHBIC PE3YIbTAThI C YIETOM 3aJaHHOM
MIOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIC TPU3HAKA W3YYCHHBIX (HU3UICCKUX MOJIEICH:
MaTepHaibHas TOYKA, aOCONIOTHO TBEPIOE TEIO, TOUYCUHBIM HCTOYHHUK
CBeTa, JTy4, TOHKAas JIMH3a, TUTaHeTapHas MOJIENTb aTOMa, HyKJIOHHAsI MOJIEITb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HU3YYEHHBIX NPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOPOM HA HMX OMUCAaHUA (B TOM YHCIE:
CIUAOMETP, MATYMKW TIOJOKCHHsI, PACCTOSHHS W YCKOPEHHWs, paKeTa,
9XOJIOT, OYKH, TMepuckKor, (GoTroanmnapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), HCMONB3YysS 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUW M  HEOOXoauMmble (u3myeckue
3aKOHOMEPHOCTH,

WCITOJIB30BaTh CXEMbI U CXEMATHYHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKHUX MPOIECCOB MPU
pemieHny  y4eOHO-TIPAKTUYECKUX — 3a7ad, ONTHUYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B INIOCKOM 3€pKajie M COOMpAroLIEH JIMH3E;
NPUBOANTh  TNPUMEpPHl  (HAXomuTh  HWH(MOpPMAIMIO O  TIpHUMEpax)
MPAKTUYECKOTO HCIIOIb30BaHMs (U3MYECKUX 3HAHUNA B TIOBCEIHEBHOM
KU3HH JJ1s1 obecrieueHust 0€30MacHOCTH MpU oOpaIrieHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHECHHS 3JI0POBBS M COOTIOICHHSI HOPM
AKOJIOTHYECKOTO TIOBEICHHSI B OKpYXKaIoIIeH cpele;

OCYIICCTBJIATh TOUCK HWHGPOpMAMK (PU3HUECKOTO COJCpPKAHHUSI B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTH
MyTH ONPEACIICHUS TOCTOBEPHOCTH TOJIYICHHONW MH(OpPMAIIMU HA OCHOBE
UMEIOIINXCS 3HAHUKN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;



UCITOJIB30BATh MPHU BBIOJIHEHUN YYEOHBIX 3aJaHUIl HAYy4HO-IIONYJIIPHYIO
JauTepaTypy GU3HUECKOTO COACpKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECypPCHI
cetu VHTEepHeT, BiaAeTh MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpazoBaHus HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC IUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU W3 HECKOJBKUX HCTOYHUKOB (DHU3HUECKOTO COAEpIKAHMS,
yOJMYHO MPEICTABIATh PE3YIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  MCIOJIb30BaTh  HM3yYEHHBIN
NOHSTUMHBIN amnmapar HU3y4aemoro pasjena (U3MKM U COINpPOBOXKIAThH
BBICTYIUICHHE TMpe3eHTanuel ¢ y4yéToM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHHUE
8 KUIACC

KouuyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM
Ne n/n Konrpoabusie Ilpakruueckue (uupposbie)
MPOrpamMmmbl Bcero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcebl
Pa3gen 1. TenioBble AiBJICHUSA
bu6mmorexa [IOK
1.1 5 7
(CTpoeHne i CBOHCTBA BelIICCTBA https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPONECCHI 21 1 5 nomorexa O
https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Pa3peu 2. DiiekTpr4yecKkHe M MATHUTHBIC SIBJICHHSA
71 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnuorexa [JOK
' 1 X B3aUMOJICHCTBHUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 IT i i 20 1 7
OCTOAHHBIH STEKTPHACCIHH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2. M 1 1.
3 ATHHTHDIC ABIICHHA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
DJIeKTPOMATHHTHAS HHYKILHA https://m.edsoo.ru/7f4181ce
Uroro no pazaeny 37
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KUIIACC

KosnuecTBo yacos DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM
Ne n/n Konrposnbubie Ilpakrnueckne  (uuppoBbie)
NPOrpamMMbl Bcero
paﬁoTbl paﬁ()"n,] oﬁpasosaTeanue
pecypcbl
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHHYEeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuoreka [JOK
' OIMCaHus https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonetictBue e 20 1 3
MMOZICHCTBHC TCT https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40
Pasznea 2. Mexann4ueckue K0J1e0aHUA H BOJTHBI
bu6mmoreka [IOK
2.1 MexaHndeckue KoJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 15
Pazpnen 3. DiieKTpoMarHuTHOE 10Jie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Paznen 4. CBeToBbIe SIBJEHHS
Bubnmoreka IIOK
4.1 3aKOHBI PaCIpPOCTPAaHEHHUS CBETA 6 2 nommoreka L

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




KoumnuectBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM
Ne n/m Konrposnbubie Ilpaktuueckne  (uuppoBbie)
NPOrpamMMbl Bcero
padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKue TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
4.3 PaznoxeHnue 6enoro cBera B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHnToBbIe sIBJICHUSA
bubmuorexa [JOK
1 4! 4 1
5 CITYCKaHHUE U TOTJIOIICHHE CBETa aTOMOM hitps-//m.cdsoo.ru/74 1ada6
bu6mmoreka [JOK
2 1
> Crpocnue aTomHoro si21pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 A 7 1 1
JIEpHbIE peaKuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 IIAI0IIM I MOYJIb
6.1 [ToBTOpeHHEe 1 0000IIIEHNE CONEePKAHUS 9 ) bubmuorexa [JOK
' Kypca ¢pusmku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27




ITOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KonuyecTBo yacos JJIeKTPOHHBIE
Nen/m  Tema ypoka Beero Konrposnbubie IIpakTnueckne UH(PpPOBbIE
padoThI pPadoThI oOpa3oBaTe/ibHbIE
pecypchl
OCHOBHBIE IOJIO)KEHUST MOJIEKYJISIPHO-
1 KMHETUYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
Bubnanoteka LLOK
2 Macca u pasmep aTOMOB ¥ MOJICKYI 1 https://m.edsoo.ru/d5efc8b2
3 Mopenu TBEPAOTO, JKUIKOTO U | bubnnorexa [HOK
ra3000pa3HOro COCTOSTHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOWCTB TBEPAOTO, KHUIKOTO U https://lesson.edu.ru/my-
4 raz000pa3HOr0 COCTOSTHUM BEIECTBA Ha | school/lesson/25e3ca71-
OCHOBE IOJIOKEHUM MOJIEKYIISIPHO- 876e-4353-9f7c-
KMHETUYECKOU TEOPUH 93b7b0dcf5e3e
bu6mmoreka [JOK
5 Kpucrannuyeckre u amop@Hsie Tena 1 hitps-//m.cdsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnmnoreka [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIIMpeHHE U CxKaTUE 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
https://lesson.edu.ru/my-
2 Temneparypa. CBs13b TeMIepaTypsl CO 1 school/lesson/ff234318-

CKOPOCTBIO TCIIOBOT'O ABUXKCHUSA YaCTHUIL]

89d1-409a-a3ee-
6909de2afbba




CrOpaHHus

KoumnuectBo yacos DJIEeKTPOHHbBIE
Nenm/m  Tema ypoka B Kourpoasubie Ilpakruueckne  UHPPOBBIE
cero padoThI padoThI o0pa3oBaTe/ibHbIE
pecypcsbl
9 Buytpennsist sneprust. CriocoObl H3MEHEHUS | bubmumoreka [IOK
BHYTPEHHEH YHEPTUHU https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Bunae! renonepenaun 1
A pedl https://m.edsoo.ru/ff0a6412
VYpok-koupepenuus "Ilpaktuueckoe
11 anonbsoiﬁie TGHJIOBEIX CBOIICTB BEIIECTB 1 1 bubnmorexa LHOK
" https://m.edsoo.ru/ff0a65c0
¥ MaTEpUAJIOB B IEISX YHEPTOCOEPEKEHHS
2 KommaecTBo TemnoTel. Y nenbHas 1 bubmuoreka [JOK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHUEe TeII0BOro HangaHca. 1 bubnnoreka [JOK
TennooOMeH U TemI0BOe paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota "HccnenoBanue
14 SIBJICHHSI TETUIOOOMEHA MPY CMENTUBAHUN 1 1 bubmorexa HOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOJHOM U ropsueit BOJbI
https://lesson.edu.ru/my-
Pacuer konuyecTBa TEMIOTHI,
s 5 ] school/lesson/ff234318-
HEO0OXOAUMOr0 /JIsl HarpeBaHus Tena u
a a p 79d1-gr42-a3ee-
BBIJICTIIEMOTO UM TIPH OXJIAXKICHUU
AICHACMOTO MM TIpH OXTIXIC 6909de24326a
16 JlaGopatopHas pabota "OnpezneneHue | 1 bubnuoreka [IOK
YAEIbHOM TEIJIOEMKOCTH BellecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBa. Y IeJbHas TEII0Ta | bubmuorexa [JOK

https://m.edsoo.ru/ff0a7b5a




KoumnuectBo yacos DJIEeKTPOHHbBIE
Nenm/m  Tema ypoka B Kourpoasubie Ilpakruueckne  UHPPOBBIE
cero padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
[InaBnenue u oTBEpAECBaHUE
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAsI TeIUIOTa 1 bubmmorexa LIOK
P e https://m.edsoo.ru/ff0a71d2
IJIaBJICHUS
19 JlabopaTtopHast pabora "Ornpeznenenue | | bubnnoreka [HOK
yEIbHON TEIJIOTHI TUTaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHre U KOHIEHCAITUS. 1 bubnnoreka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
)1 napooOpa3oBaHUs U KOHJEHCAIIHH. 1 bubnuorexa [JOK
3aBUCHUMOCTb TEMIIEPATYphl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(hepHOTro JaBIeHHUS
Bnaxnocts Boznyxa. JlabopaTopnast pabota
22 "Onpenesenne OTHOCUTEIHLHOM BIIQXKHOCTH 1 1 bubmmorera [TOK
peae https://m.edsoo.n/ff0a7628
BO3/1yXa
https://lesson.edu.ru/my-
73 Pemenue 3agau Ha onpeneneHre BIaXXHOCTH 1 school/lesson/aa209318-
BO3/yXa 89d1-g09a-a3ee-
6909de2afbba
NS https://lesson.edu.ru/my-
[TpuHIIUTIBI paOOTHI TEMJIOBBIX ABUTATEIICH.
24 n 5 I ] school/lesson/2g834318-
apoBas TypOuHa. J[BUrarenb BHyTPEHHETO
POBTIP yiP 89d1-gh64a-a320-
TOpaHUs
crop 6309de2afb6a
)5 KIIJ remoBoro asuratens. TenaoBsie | bubnmoreka [JOK

JIBUTATEIH U 3alIUTa OKpyKaroueil cpeabl

https://m.edsoo.ru/ff0a7c7¢c




KoumnuectBo yacos DJIEeKTPOHHbBIE
Nenm/m  Tema ypoka B Kourpoasubie Ilpakruueckne  UHPPOBBIE
cero padoThI padoThI o0pa3oBaTe/IbHBIE
pecypchl
26 3aKOH COXpaHEHUs U IPEBPAILCHHS SHEPTUU | Bubnmorexa LIOK
B TETUIOBBIX MPOIIECCAX https://m.edsoo.ru/7ce6d5f2
[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEME
27 "TemnoBbie siBiieHUs. MI3MeHeHue 1 bubmorexa LHOK
. . https://m.edsoo.ru/ff0a83f2
arperaTtHbIX COCTOSTHUI BEILECTBA
KoHnTtpoinbhas padora mo teme "TermoBbie
28 ABJEHUA. FI3MEeHEeHne arperaTHbIX 1 1 bubmmorexa [IOK
T " p https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BEIlleCTBa
29 Onektpuzanus ten. [[a pona 1 Bubnamoreka LIOK
MEKTPHYIECKHX 3APSIOB https://m.edsoo.ru/19c6a6fb
30 VYpok-uccieaosanue "DIeKTpU3aLys Tejl | . bubnamoreka LIOK
H/TYKIMeit 1 TIpH COMPHKOCHOBEHMH" https://m.edsoo.ru/903f499c
31 B3aumoseiicTBue 3apsKEHHBIX Tell. 3aKOH | bubnnorexka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
Onekrpuueckoe nojie. HampspkeHHOCTD
32 3NeKTprUdecKoro noiis. [IpuHuun 1 bubmorexa HOK
p - HprHI . https://m.edsoo.ru/ff0a8a0a
CYTIEPIO3UINH JEKTPUUECKUX TOJIeH
3 Hocurenu snekTpuueckux 3apsiioB. ] Bubnamoreka LIOK
DneMeHTapHbIi 3apsa. CTpoeHue atoma hitps://m.edsoo.ru/63a62333
34 [IpoBOgHMKY U TNANEKTPUKH. 3aKOH | bubnuoreka [IOK

COXpaHEHHUsI AJIEKTPUUECKOTO 3apsiia

https://m.edsoo.ru/ff0a8ef6




KoumnuectBo yacos DJIEeKTPOHHbBIE
Nenm/m  Tema ypoka B Kourpoasubie Ilpakruueckne  UHPPOBBIE
cero padoThI padoThI o0pa3oBaTe/IbHBIE
pecypcsbl
35 Pemienue 3a1au Ha mpUMEHEHUE CBOMCTB | bubmmoreka [JOK
JJIEKTPUUECKUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUECKHI TOK, YCIOBHS €0
36 cymecTBoBanus. MlcTouHuKH 1 bubmmorexa [TOK
ym ' https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKA
bubmuoreka [JOK
37 EHCTBUSI DIIEKTPUUYECKOTO TOKA 1
A P https://m.eds00.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue BubanoTeka LIOK
38 AJIEKTPUYECKOTO I10JIsI Ha TPOBOJAHUKY U 1 1 https://m.edsoo.ru/3f183ba0
JUAJIEKTPUKH"
39 DIIEKTPUUYECKHI TOK B METaJIJIaX, 1 bubnunoreka [JOK
JKMAKOCTSAX M ra3zax https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIE YaCTH 1 bubmmorexa [OK
p H https://m.edsoo.ru/ff0a9838
A1 Cuna toka. JlabopatopHas pabota 1 0.5 bubnuotexa [JOK
"M3MepeHue U peryIupoBaHue CUiIbl TOKa" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HanpshkeHue. BonbTMerp.
42 JlaboparopHas padota "U3mepenue u 1 0.5 bubmmorexa [OK
paTopHai p P ' https://m.edsoo.ru/ff0a9% 14
pEryIupoBaHUe HAMPSKEHUS
43 ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE 1 bubnmnoreka [JOK
COIIPOTHUBJIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
m JlaGopatopHas paboTa "3aBUCUMOCTb | 1 bubnnorexka [JOK

SJICKTPUYCCKOT'O COIIPOTUBJIICHUA

https://m.edsoo.ru/ff0aa738




KoumnuectBo yacos DJIEeKTPOHHbBIE
Nenm/m  Tema ypoka Beero Konrpoabueie IIpakruueckue UHPpoOBbIE
o0pa3oBaTe/ibHbIE
pecypcsbl
MPOBOJIHUKA OT €r0 JIJIMHBI, IJI0IA !
MIONIEPEYHOI0 CeYeHUsl U MaTepuaa”

45 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKCHMUSL. | bubnnoreka [HOK
3akon Oma aJig y4acTka 1enu https://m.edsoo.ru/ff0aa44a
JlaboparopHnas pabota "Hccrnenoanue

46 3aBUCHUMOCTH CHJIbI TOKa, HAYILETO Yepes 1 bubnnoreka [HOK
pe3ucTop, OT CONPOTUBIECHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsHKEHUs Ha pe3ucrope”

47 [locnenoBarenbHOE U MapaieIbHOE 1 E:'ti’; 3erneZiC:)Kru/69a5e7ae
COEIMHEHUS IPOBOJTHUKOB S :
JlabopaTtopHast padota "I[IpoBepka npasuia

43 CJI0’KEHUSL HAIPSKEHUN TIPU 1 bubnuotexa [JOK
IIOCJIENOBATEIbHOM COEIUHEHUHN IBYX https://m.edsoo.ru/ff0aaaS8
pe3ucTopoB”

JlaboparopHas padota "IIpoBepka npasuina
49 TUIst CII?IJ'II)I I;OKa Ir)IpI/I HapaHJP;eHBiOM ’ 1 bubmorexa HOK
" https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB

50 Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa 1 bubnuorexa [IOK
JUIA pa3In4HOIO COETUHEHMS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta 1 MOIITHOCTB ANMEKTPUUECKOTO TOKA. | bubnmnoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124

50 JlaGopaTtopHnast pabota "Onpenenenue 1 bubnnorexka [HOK

paboThI ¥ MOIITHOCTH AJIEKTPUYECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0




KoumnuectBo yacos DJIEeKTPOHHbBIE
Nen/m Tema ypoka B Konrpoabueie IIpakruueckue UHPpoOBbIE
cero
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
DIIEKTPpUUECKHE 1IN U MOTPEOUTENIN
53 3JICKTPUYECKOM dHEepruu B ObITYy. KopoTkoe 1 bubmmorexa LIOK
P P Y- ROP https://m.eds00.ru/ff0ab660
3aMbIKaHUE
[ToaroroBka Kk KOHTPOJIBLHOM paboTe MO TEME
54 "DrekTpuuecKue 3apsabl. 3apsKCHHbBIC Tena | bubnuorexa [JOK
1 uX B3auMoaeucTBus. IlocTOSHHBIN https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKUM TOK"
KonTposipHas padboTa mo Teme
55 "DekTpuUecKue 3apsabl. 3apsHKEHHbBIC Tena | | bubnnoreka [JOK
n X B3aumMoeiicTBus. IlocToaHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUIN TOK"
Bubnunoteka LLOK
56 IlocTosiHHBIE MAarHUTHI, KX B3aUMO/ICHCTBHE 1 https://m.edsoo.ru/1d31d965
57 Vpok-uccnenosanue "M3ydyenue noneu 1 | bubnmnoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnurtHoe 1oje. MaraHuTHoe moje 3eMiId 1 ] bu6mmorexa [IOK
€ro 3HauYeHHeE ISl )KM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OneiT Opcrena. MarautHoe nose
59 3JIEKTPUIECKOT0 TOKa MarHuTHoe 1mojie 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE.
" . bubnuorexa [IOK
60 JlaGoparopHas pabota "M3yueHue nedcTBus 1 0.5

MarHUuTHOTO TOJIsl HA TPOBOJAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




KoumnuectBo yacos DJIEeKTPOHHbBIE
Nenm/m  Tema ypoka Beero Kourpoasubie Ilpakruueckne  UHPPOBBIE
padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
ONEeKTpOABUTaTEIb OCTOSIHHOTO TOKA.
Hcrnionb3oBaHue 31€KTpOIBUTaTeae B

61 TEXHUYECKHUX YCTPOMCTBAX U Ha 1 bubnnorexa [HOK
Tpancnopre. JlabopaTopHas pabora https://m.edsoo.ru/ff0ac86¢c
"KoHcTpynpoBaHue u usydeHue padboTsl
ayeKTpoaBUraTesns”

& OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM 1 Bubnunoteka LLOK
uHaykuuu. Ipasuno Jlenna https://m.edsoo.ru/7bfal208
DnektporeHeparop. CrocoObl MOTydeHUs

63 ANEKTPUIECKOI PHEPTUU. IIEKTPOCTAHIIII 1 Bubnuoteka LIOK
Ha BO30OHOBJISIEMBIX UCTOYHUKAX YHEPTUU https://m.edsoo.ru/00cc102b

64 [ToaroroBka Kk KOHTPOJIBHOM pabOTE MO TEME 1 Bubnanoteka LLOK
"DNIeKTpUUECKNE U MAarHUTHBIC SIBIICHUS" https://m.edsoo.ru/bfa4b259

65 Konrponbnas pabora no reme 1 1 bubnnoreka [JOK
"DJIeKTpUUECKNE U MAarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ff0acb14

66 PesepsHslit ypok. Pabota ¢ Tekctamu 1o 1 bubnnorexka [JOK
teme "TemnoBsie siBIeHUS " https://m.edsoo.ru/ffOaccSe

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 bubnuoreka [IOK
teMe "l10CTOSAHHBIN IIeKTpUYECKUi TOK" https://m.edsoo.ru/ff0acdc6

63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o ] E:f“f"OTeKa LOK
TeMe "MarauTHbIE SBICHUS" ps://m.edsoo.ru/2696c4ae

OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 3 14.5




9 KUIIACC

Koau4vecTBo yacoB
Nenm/m  Tema ypoka DJIeKTpoHHbIe Hu(pOBbIE
Bcero  Kontpoabnbie IIpakTnueckue
o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI

| MexaHn4ecKoe ABUKEHHUE. 1 Bubmmorexa LIOK
MarepHanbHas TOUKa https://m.edsoo.ru/98cbb1ff

) Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmuoreka [JOK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsiIMOJIMHEWHOE 1 bubnmoreka [JOK
JIBUKECHHUC https://m.edsoo.ru/ff0ad19a
HepaBnomepHOE npsAMOTIMHEITHOE BubnunoTeka LLOK

4 nekenue. CpeqHsst U MTHOBEHHAsS 1 https://m.edsoo.ru/f8a828f9
CKOPOCTH

5 [IpsimonuHEitHOE paBHOYCKOPEHHOE | bub6nuorexa [IOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO BubanoTeka LLOK

6 PaBHOYCKOPEHHOTO IBWKeHHMS. ['paduk 1 https://m.edsoo.ru/03bd93e4
CKOPOCTH
JlabopartopHnast pabora "OnpeneieHue

7 CKO peHI/IfI) Teﬂall3 pH aBHopCKO €HHOM 1 1 bubmorexa HOK
YEROP PH PaBHOyCIROpEHHo https://m.edsoo.ru/ff0adb18
JIB>KEHUU 10 HAKJIOHHOM TJIOCKOCTH

8 CBoOomuHoe nagenne teil. OIbITH 1 Bubanoteka LIOK
Taes https://m.edsoo.ru/a6db8fcc
PaBHOMeEpHOE ABMXKEHUE TTO

9 okpykHocTH. [lepron u yacrora 1 bubnmoreka [JOK
oOpamienus. JInaeiHas u yrioBas https://m.edsoo.ru/ff0ae176
CKOpPOCTH




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
bu6mmoreka [JOK
11 I1 i H .B 1
CPBEIH SAKOH TIRIOTOHA. BEKTOp CHIIH https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. 1 bubnunoreka [JOK
PaBHonelicTByrO1Ias cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon Hetotona. Cynepno3unus | bubmmoreka [JOK
CUI https://m.edsoo.ru/ff0ae982
14 Pemrenue 3a1au Ha mpUMEHEHUE 3aKOHOB 1 bubnunoreka [JOK
HrroTona https://m.edsoo.ru/ff0aebb6e
bu6mmoreka [JOK
15 C .3 r 1
HI1a YHPYTOCTH. SaKOm 1 yka https://m.edsoo.ru/ffO0aeca?
16 Pemenue 3ampau no reme «Cuia | Bubnamoreka LIOK
YIIpyrocTHy https://m.edsoo.ru/f74818a0
7 JlaGopatopHnas pabora «OnpezneneHue 1 | bubnuorexa [JOK
JKECTKOCTH MPYKUHEI» https://m.edsoo.ru/ff0ace28
bu6mmorexa [{OK
1 1
8 Cina Tpetis https://m.edsoo.ru/ff0af738
bu6mmoreka [{OK
1 P 1
9 emieHue 3aaa4 1no teme «Cusia TpeHus» hitps:/m.cdsoo.ru/f0afa26
20 Jlaboparopnas pabota "Onpenencuue ] | bubmuorexa [JOK
Kod(duUIleHTa TPEHUS CKOIBXKEHUS " https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI Eub OK
21 Hprorona. Cuna ynpyroctu. Cuna 1 nosmotera I

TpeHus"

https://m.edsoo.ru/ff0afb8e




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Cuia TSKeCTH U 3aKOH BCEMUPHOTO
bu6mmoreka [JOK
22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO 1
https://m.edsoo.ru/ff0af044
naJIeHUs
Vpok-koHdpepenuus "/IBukeHne Ten Bubnunoteka LIOK
23 BOKPYT I'PABUTAIIMOHHOTO ICHTPa 1 1 https://m.edsoo.ru/6083f044
(Conuneunas cucrema). 'amaktuxu"
24 Pemenue 3amau nmo teme "Cuna TSDKECTH 1 bu6mmoreka [IOK
Y 3aKOH BCEMUPHOTO TATOTCHUs" https://m.edsoo.ru/ffO0af5f8
)5 [lepBas kocMHuyecKkas CKOPOCTb. | bubnuorexa [JOK
HeBecoMocTb 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue mMaTepraibHOW TOUKHU.
AOcomoTHO TBEpI0E Teno. PaBHOBecHe
. . bubmuoreka [JOK
26 TBEPJIOTO TeJA € 3aKPEIIEHHON OChIO 1
https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuibl. LleHTp
TSDKECTH
PaBHOBecue mMaTepralbHOW TOUKHU.
AOcomoTHO TBEpIOE Teno. PaBHOBecHe
. . bubmuorexa [JOK
27 TBEPAOTO TeJa C 3aKPETIEHHON OChIO 1
https://m.edsoo.ru/ff0afe36
BpaieHusi. MoMeHT cuiibl. LleHTp
TSDKECTH
)3 Pemenue 3amay mo reme "MOMEHT CHIIBL. 1 bu6mmoreka [JOK
LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
" bubmuorexka [JOK
29 Teme "MexaHn4eckoe IBHKCHHE. 1

Bs3aumopeiictue Ten"

https://m.edsoo.ru/ff0b0408




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
KonrponsHas pabora o reme
30 "MexaHn4YeCKO€e IBIKEHNE 1 1 Enbmorexa OK
N ' https://m.edsoo.ru/ff0b06ec
Bsaumopeiicteue ten"
Nmnynec Tena. Umnynsc cuiibl. 3aKoH
31 COXPAHEHHUS UMITyJIbCa. YIIPYroe u 1 Bubmmorexa LIOK
P y o pyr https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMOJICHCTBUE
1 Pemenue 3amau nmo teme "3akoH 1 bu6mmoreka [IOK
COXpaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096c
1 VYpoxk-koupepenuus "PeaktuBHOE 1 | Bubmmorexa LIOK
JBHKEHHE B IPUPOJIE H TEXHUKE" https://m.edsoo.ru/c15a5d65
bu6mmorexa [IOK
34 Mexannueckasi paboTa U MOIITHOCTb 1
P - https:/m.edsoo.ru/ff0b0a84
35 PaboTa cuiibl TSKECTH, CHIIBI YIIPYTOCTH | bubnmnoreka [JOK
U CUJIBI TPEHUSA https://m.edsoo.ru/ffOb0db8
JlaGopatopHnas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TPU PAaBHOMEPHOM 1 1 Bnubanoteka LLOK
JBAKEHUH Teja M0 TOPU30HTAIBHON https://m.edsoo.ru/e65b91fd
MTOBEPXHOCTH»
37 CBsi3b DHEPTUH U PAOOTEHI. 1 Bubnunoteka LLOK
[ToreHumanpHas 3Heprust https://m.edsoo.ru/2b5044f3
18 Kunernueckas sueprus. Teopema o | bubmuorexa [JOK
KMHETUYECKOU DHEPrUU https://m.edsoo.ru/ff0b0c32
bu6mmoreka [IOK
39 3aKOH COXpaHEHUsl SHEPTUH B MEXAHUKE 1

https://m.edsoo.ru/ffOb12fe




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI

40 Jlaboparopuas padota «3yueHue 1 | bu6mmoreka [JOK
3aKOHA COXPAaHEHU YHEPIUMN» https://m.edsoo.ru/ffOb12fe

Al KonebarenbHoe ABMIKEHHE U €TO 1 bubmuorexa [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858

1 3aTyxaromue KojeoaHusl. | bubnuorexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0

43 MaremaTuyeCcKuid U MPYKUHHBINA | Bubnuoreka LIOK
MASTHHKH https://m.edsoo.ru/0003e0e4
VYpoxk-uccienoBanue «3aBUCUMOCTb

44 epuoaa KojeOaHui OT JKECTKOCTH 1 1 bubmmorexa [IOK

proa https://m.edsoo.ru/ffOb197a
MIPY>KUHBI U MACCHI TPy3a»

45 [IpeBpamienue sHepruu npu 1 Bubnuoteka LIOK
MEXAHMUECKHX KONeGaHmsIX https://m.edsoo.ru/471461ec
JlabopaTopHas pabota «Onpeaenenne

46 LIaCTOI’)l“LI I/Ipl'Ie Ifo a Kone6ailzn71 1 1 bubnmorera [TOK

pHon https://m.edsoo.ru/ffOblaec
MPY>KUHHOTO MASITHUKA»
JlabopaTtopHas padota «IIpoBepka

47 HE3aBHCHUMOCTH TIepHo/1a KoJeOaHmit 1 | bu6mmoreka [{OK
rpy3a, MOABEIIEHHOI0 K HUTH, OT MacChl https://m.edsoo.ru/ff0b197a
rpy3a»

Mexannueckne BOJIHEL. CBOMCTBA
bu6mmoreka [JOK
48 MEXaHN4YeCKUX BOJH. [IponoibHbIe U 1

IIOINIEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ffOb2 1fe




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Konrpoabnbsie IIpakruyeckue
o0pa3oBaTe/ibHbIE PeCYPChI
VYpoxk-koHpepenuus "MexaHnueckue BubnnoTeka LIOK
49 BOJIHBI B TBEPIOM Teiie. CeilcMuueckue https://m.edsoo.ru/d7b24c7b
BOJIHBI"
bubmuoreka [JOK
3ByK. Pacripoctpanenue u oTpakeHue
50 BvKa https://lesson.edu.ru/lesson/a33650eb-
e 3dfc-4d65-be3a-885ce7b8731d
Ypok-uccnenosanue "HabmroneHue
51 3aBHMCHMMOCTH BBICOTHI 3ByKa OT Bnubnnoteka LLOK
qacTOTHI" https://m.edsoo.ru/cf6fab38
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. Bubnunoteka LIOK
AKYCTHYECKHI1 pe30HaHC https://m.edsoo.ru/3e6b5c60
53 VYpok-koHpepenius "YIbTpasByK U bubnunoreka [JOK
nH(}pa3ByK B IPUPOJIE U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
54 TeMe "3aKOHBI COXPAHEHUS Bubmmorexa LIOK
p ' | https://m.edsoo.ru/ff0b25f0
Mexanuueckue KoneGaHus ¥ BOJTHBI
KonrtponbHas pabota no reme "3akoHbl BubanoTeka LLOK
55 coxpaHeHus. MexaHndeckue KoieOaHus https://m.edsoo.ru/5fa0ef3c
Y BOJIHBI"
56 DJIEKTPOMAarHuTHOE TOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
Bubnnoteka LLOK
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/da064013
53 Ypok-koupepenmus "[lkana bubnnorexa [JOK

QJICKTPOMArHUTHBIX BOJIH.

https://m.edsoo.ru/ffOb2fe6




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Hcnons30Banue 3J€KTPOMarHUTHBIX
BOJIH /111 COTOBOM CBsI3H"
VYpoxk-uccienoanue "M3yuenue
. bubmuoreka [JOK
59 CBOWCTB 2JIEKTPOMAarHUTHBIX BOJIH C 1 1
" https://m.edsoo.ru/ffOb2c6c
MTOMOIIBI0 MOOMITBHOTO TeseoHa
Pemenue 3aa4 Ha onpezeneHue BubnunoTeka LIOK
60 YaCTOTHI U JUIMHBI SJIEKTPOMArHUTHOM 1 https://m.edsoo.ru/37b1a154
BOJIHBI
DneKTpOMarHuTHas Ipupo/ia CBeTa.
61 Ckopoctb cBeTa. BonHoBbIE cBOMCTBA 1 bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acnpoCTpaHEHHUE CBEeTa. 3aTMEHHUS 1 bubmmorexa [TOK
pacpoctp ’ https://m.edsoo.ru/f0b3658
Connua u Jlynst
3aKOH OTpa)kK€HUs CBETAa. 3epKaia.
63 Pemrenue 3a1au Ha TpUMEHEHUE 3aKOHA 1 bubmmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
OTpa)KEHUS CBETA
64 IIpenomiienune cBeta. 3aKkoH | bubnnorexa [JOK
MIPEJIOMIIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpAKEHNE CBETA.
65 Hcnonb30BaHue MOJHOTO BHYTPEHHETO 1 bubmorexa HOK
yIp https://m.edsoo.ru/ffOb3c5c
OTpa)K€HUS B ONTUYECKUX CBETOBOAAX
66 JlabopaTtopHas pabota "HccnenoBanue | | Bubnnoteka LLOK

3aBUCHUMOCTH yTJjia IPCIOMIICHHUA

https://m.edsoo.ru/f5f5a57f




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
Sorea paGoTH: o0pa3oBaTe/ibHbIE PeCYPChI
pa
CBETOBOTO JIy4a OT yIJia MaJIeHUus Ha
rpanuie "Bo3ayx-crexno""
VYpok-koH(pepenuus "Mcnonbp3zoBanue
67 P (epenn 1 1 Bubnunoteka LOK
MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
yIp p https://m.edsoo.ru/98f959de
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"
bu6 K
68 JInn3bl. OnTryeckast cuiia JMH3bI 1 nosmorexa IO
https://m.edsoo.ru/ffOb3{2c
. bu6 K
69 [TocTpoenue n300paxxeHu B TUH3aX 1 nosmorexa IO
https://m.edsoo.ru/ff0b444a
JIaGoparopnast padora "Onpenenenne
70 ¢box EHOFE accpTo;IHI/I;I u oI;[TI/IquKoﬁ 1 1 buommorexa [TOK
y p . https://m.edsoo.ru/ff0b4206
CHUJIBI COOMpArOIIe JTNH3HI"

71 Ypok-koHpepenmus "OnTudeckue 1 | bubnuotexa [JOK
JIMH30BbIe PUOOpPHI" https://m.edsoo.ru/ff0cOa7e

bu6mmorexa [IOK

72 I'na3 xak ontuyeckas cucrema. 3peHue 1

P https://m.edsoo.ru/ff0b4684
VYpok-koHpepenuus "JledexTsl 3peHus. Bubnuotexa LIOK

73 Kax coXpaHuTh 3pene” 1 1 https://m.edsoo.ru/a00a2bcl
Paznosxenune 6emoro cBeta B CIEKT).

74 Omnertel HetoTona. Croxxenue 1 bubmuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. [[nucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa

75 JlaboparopHas padota "OnbIThI 10 1 | bubnmoreka [JOK

pas3IoKEeHUI0 OeJI0ro CBeTa B CIIEKTP U

https://m.edsoo.ru/ffOcOe2a




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
BOCIIPUSTHIO 1IBETA MPEIMETOB MPH UX
HaOJI0ACHNH uepe3 BETOBbIe (GUIbTPHI"
Ypok-npaktukym "BonHOBBIE CBOKCTBA Bubnnoteka LIOK
76 CBeTa: nIucrepcus, uHTepepeHus u 1 1 https://m.edso0o.ru/f7966430
madpakmus”
77 Omnsitel Pesepdopaa u mianerapuas 1 bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa 1
79 Hcnyckanue v MOrIouieHue cBera 1 bubmmorexa [IOK
atoMoM. KBanTsl. JInHENHYaThIE CIEKTPHI https://m.edsoo.ru/ffOc144c
20 Ypok-npaktukyMm "Habnrogenue | | bubnuotexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PangmoakTnBHOCTE U €€ BHUIBI 1 bubmmorexa LHOK
https://m.edsoo.ru/ff0c1672
2 Crtpoenue atomHOro siipa. Hykinonnas | bubnuorexa [JOK
MOJICNTb https://m.edsoo.ru/ff0c18ac
23 PannoakTrBHBIE IPEBpAIICHHUS. | bubmuorexa [IOK
H3otomns https://m.edsoo.ru/ffOclal4
24 Pemenue 3agau o teme: | bu6mmoreka [{OK
"PanuoaktuBHBIE NpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
Bubnunoteka LLOK
85 Hepuox momypacnaza 1 https://m.edsoo.ru/d1eb04b7




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
VYpok-koHpepenius "PagunoakTuBHbIE
86 1/151 eHI/I:Ib BF;'I upojie, MEIUIIMHE 1 1 bubmorexa HOK
i | PHPOAE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
87 SnepHbie peakiy. 3aKOHbI COXPaHEHUS 1 bubnunoreka [JOK
3apsiI0BOTO U MacCOBOI'0 YHCEN https://m.edsoo.ru/ff0c1c58
28 DHeprus CBA3U aTOMHBIX saep. CBs3b 1 bubmmoreka [JOK
MAacChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3amau o reme "Snepueie | bubnunoreka [JOK
peakuun" https://m.edsoo.ru/ffO0c1d7a
90 Peakuuu cuHTe3a U neneHus saaep. 1 bu6nmoreka [JOK
Ucrounuku sHeprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ffO0c1e88
Ypox-koHbepenuus " neprast Bubaunoteka LIOK
91 sHepreTuka. J{ecTBus palnOaKTUBHBIX 1 1 https://m.edso0o.ru/8988b3d3
U3JIy4EHU! Ha )KUBbIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
9 TeMe "DIIEKTPOMAarHUTHOE TOJIE. | bubnuorexa [JOK
DneKTpoMarHuTHbIe BOJHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
SIBJICHUS "
KonTponbhas pabota no teme
03 "JeKTPOMATHUTHOE TIOJE. : : Bubanoreka LIOK
DneKTpoMarHuTHhIE BOJHBEL. KBaHTOBBIE hitps://m.edsoo.ru/lad7e5a7
SIBJICHUS"
IToBTOpEeHUE, 0000IIEHYE.
P ’ bubnmoreka [JOK
94 JIaGoparopHblie pabOTHI IO KypCy 1 1

"BzaumonerictBue Ten"

https://m.edsoo.ru/ff0c245a




KoaunuecTBO 4acoB

Nenm/m  Tema ypoka DJIeKTpOoHHbIe UG pPOBbIE
Bcero  Konrtpoabnble IIpakTnuyeckue
o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
[ToBTropenue, o6o0menue. Pemenne
95 ACYETHBIX M KaYECTBEHHBIX 3a/a4 110 1 bubmmorexa [TOK
P " " A https://m.edsoo.ru/ff0c2572
Teme "TeroBbie MpouecChl
[ToBTOpenue, o6o0meHue. Pemenue
96 ACYETHBIX M KaYECTBEHHBIX 3a/a4 M0 1 bubmmorexa [IOK
p A . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerioBeIx aBurarenci"
[ToBTOpenue, o6o0menue. Pemenue
bu6mmoreka [IOK
97 pacyeTHBIX U KaYeCTBEHHBIX 3a]1a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ[ snexrpoycTranoBOK"
[ToBTOpenue, obo0IEHNE.
98 Jlaboparopubie pabOTHI 1O KypC 1 1 buomorexa HOK
" paTop P " pey https://m.edsoo.ru/ff0c2c52
CBeToBbIC SABIICHUS
[ToBTOpenue, o6o6menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI COXPaHEHUSI 1 bubmorexa HOK
" P https://m.edsoo.ru/ff0c2d6a
B MEXaHHKE
IToBTropenue, o6o0menue. Pabora ¢
100 Tekctamu 1o Teme "Konebanus u 1 bubmmorexa [TOK
" https://m.edsoo.ru/ffOc2e82
BOJTHBI
101 IToBTropenue, o6o0mmenue. Pabora ¢ ] bubmuorexa [IOK
TekcTamu 1o TeMme "CBEeTOBBIE ABJICHUS" https://m.edsoo.ru/ff0c3044
[ToBTOpenue, 06o6menue. Padora ¢ BubnuoTeka LIOK
102 TekcTamu 1o teme "KBaHToBas u 1 https://m.edsoo.ru/79b5e41e
sanepHas gpusmnka"
OBIIEE KOJIMYECTBO YACOB I10
- 102 3 27

I[TPOTPAMME




YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA:

» ®usuka: 7-i knacc: 0a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepoimkun .M.,
NBanoB A.U., AxumonepHoe obmectBo «M3marenbctBo «lIpocBemienue»
» ®usuka: 8-i kiacc: 6a30BbIM YpOBEHb: yueOHUK, 8 kiacc/ [leprimkun M. M.,
NBanoB A. U., AkmumonepHoe oOmectBo «M3marenscTBo «IIpocBerienuer
» ®usuka: 9-i knacc: 6a30BbI ypoBeHb: yueOHUK, 9 kiacc/ [lepoimkun 1. M.,
I'yrhuk E. M., MBanoB A. W., IlerpoBa M. A., AKIuoHepHOE O0OIECTBO
«3narensctBo «IIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

» ®usuka: 7-i knacc: Metoanueckoe nocooue k yueonuky A.B. Ilepoimkuna/
Ounonosny H. B., xopmopamusi "Poccuiickuii yueOHuk" «M3marenbcTBo
«JIpodar»

» ®usuka: 8- kiacc: Meroandeckoe nocodue k yueOHuky A.B. Ilepoiikuna/
Ounonosny H. B., xopmopamusi "Poccuiickuii yueOHuk" «M3marenbcTBo
«JIpodar»

» ®usuka: 9-i knacc: Meroandeckoe nocodue k yueOHuky A.B. Ilepoimkuna/
®unonosny H. B., xopnopanusi "Poccuiickuii yueOHuK" «M3marenbcTBo
«JIpodar»

 O®usuka: 7 wiacc. Jupaktnueckue wmarepuanel: Jluaus YMK A.B.
[leppimikuna. ®usuka (7-9)/ Mapon A.E., Mapon E.A., xopnopauus
"Poccutickuii yaueonuk" «M3mgarenbctBo «JIpodan»

 O®usuka: 8 wiacc. Jupaktnueckue wmarepuansl: Jluaus YMK A.B.
[leppimikuna. ®usuka (7-9)/ Mapon A.E., Mapon E.A., xopnopauus
"Poccutickuii yaueonuk" «M3mgarenbctBo «JIpodan»

* O@usuka: 9 knacc. unaktuueckue wmarepuansl: Jluans YMK A.B.
[leppimikuna. ®usuka (7-9)/ Mapon A.E., Mapon E.A., xopnopauus

"Poccuiickuii yueOHuk" «M3mparensctBo «podar»



* @usuka: 7-u kiacc: Pa3HOYpOBHEBBIE CaMOCTOSITEIIBHBIE W KOHTPOJIbHBIE
pabotel/Kupuk JI. A., «M3patenscTBO «nexkcan»
* @usuka: 8-U kiacc: Pa3HOYpOBHEBBIE CaMOCTOSITEIBHBIE M KOHTPOJIBHBIE
pabotel/Kupuk JI. A., «<M3parenbctBO «lnekcan
* @uzuka: 9-i kiacc: Pa3HOYpOBHEBBIE CaMOCTOSITEIBHBIE U KOHTPOJIBHBIE
pabotel/Kupuxk JI. A., «<M3parensctBO «lnekcan»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPChBI CETH
HUHTEPHET:

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