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ITOACHUTEJIbHAS 3AIIMCKA

CopepskaHue MporpaMMbl HalpaBJieHO Ha (hOpMMpPOBaHNE eCTECTBEHHOHAYYHOV TPAMOTHOCTHM YYaIlMXCs ¥ OpraHM3alMio U3yueHus GU3NKU Ha
IeTeJIbHOCTHOM OCHOBe. B Hell yuMTBIBAIOTCS BO3MOXKHOCTM TIpeaMera B peanmm3aiuu  Tpe6oBanuin @PI'OC OOO Kk miaHMpyeMbIM
JMYHOCTHBIM M MeTaIllpeAMETHBIM pe3yJbTaTaM OOYy4YeHMs, a TaK’Ke MEKIIpeIMETHbIe CBSI3M €CTeCTBEHHOHAYUYHbIX YUYeOHBIX MPeIMeTOB Ha
YPOBHE OCHOBHOTO 00111er0 06pa3oBaHMsI.

OBLIAS XAPAKTEPUCTUKA YYEBHOT O ITPEJIMETA «®U3UKA»

Kypc dusukn — cucremoobpasyrommii Ajisi eCTeCTBEHHOHAYYHbIX YYeOHBIX MPEIMETOB, MOCKOJIbKY (u3Mueckue 3aKOHbBI JIEKaT B OCHOBE
MPOLIECCOB M SIBJIEHUI, M3YYaeMbIX XMMMeNM, OMOJIOrMeN, acTpoHOMMen 1 usndyeckon reorpapuein. @usuka — 3TO ImpegMeT, KOTOPbI He
TOJIbKO BHOCUT OCHOBHOM BKJIAJ] B €CTeCTBEHHOHAYUYHYIO KapTUMHY MMpaA, HO M IPeAOCTaBjsieT Hambosiee SICHble OOpasibl MPUMEHEHMUS
HAay4YHOTI'O MeToZa TMO3HaHMs, T.e. CIIocoba MoJTydYeHMs] TOCTOBEPHBIX 3HaHMII O Mupe. HakoHell, ¢u3nKa — 3TO IpeaMeT, KOTOPbI Hapsioy C
IPYTUMM €CTeCTBEHHOHAYUYHbIMM IpeIMeTaMyM AOJDKEH NaTh IIKOJbHMKAM IpefCcTaB/ieHne 00 yBJIEKATeTbHOCTY HAyYHOTO MCC/IeIOBAHUS U
pPaloCTM CAMOCTOSITEJIbHOTO OTKPBITVSI HOBOT'O 3HAHUS.

OpHa u3 raBHBIX 3amay (GM3MYecKoro oO6pa3oBaHMSI B CTPYKType OOIIero ob6pasoBaHMUsI COCTOUT B (OPMUPOBAHUM €CTECTBEHHOHAYYHON
I'PaMOTHOCTY ¥ MHTEpeca K HayKe Y OCHOBHOJ MacChl 06YyUaloImXcst, KOTOpbIe B JaJbHENMIIIEM OYIyT 3aHSIThI B CAMbIX Pa3HO 0OpasHbIX cdhepax
nesitenbHOCTM. HO He MeHee BakHOV 3a/aueil SIBJIIETCS BbISIBJIEHME U TOATOTOBKA TAJAHT/IMBBIX MOJIOIBIX JIFOAEN [IJIST TPOHOJIKEHUS
o6pa3oBaHUsI ¥ JajbHENIEeN NpPodeCcCHOHATbHON [eATeIbHOCTM B OOJacTM €eCTeCTBEHHOHAYUYHBbIX MCCAEIOBAHUIM M CO3JAaHMM HOBBIX
texHosioruit. COrJlacCHO MPUHSITOMY B MEKAYHAPOZHOM COOOIIeCTBe OmpeneieHnto, « EcrecTBeHHOHayyHasi TPaMOTHOCTb — 3TO CIIOCOOHOCTD
YyeJIoBEeKa 3aHMMATh aKTUBHYIO TPaKAAHCKYIO TTO3UIIMIO MO OOIIIeCTBEHHO 3HAUMMbIM BOITPOCAM, CBSI3aHHBIM C €CTeCTBEHHBIMM HAayKaMMu, U €ro
TOTOBHOCTb MHTEPECOBATHCSI €CTEeCTBEHHOHAYUHbIMU uaesMyu. HayuyHO rpamMOTHBIN YesIOBEK CTPEMUTCSI YUaCTBOBATh B apryMeHTMPOBaHHOM
06Cy>KAeHUY TTPO6IEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U TEXHOJIOTUSIM, UTO TpeOYyeT OT HETro CJIEAYIONIMX KOMITETEHTHOCTEN:

1. Hay4YHO OOBSICHSITD SIBJIEHMS,
2. OIIEHMBATDb U MIOHMMATb OCOOEHHOCTY HaYYHOT'O MCC/IeIOBAHMS,
3. MHTEPIIPETUPOBATh JAHHbIE U MCIIOJIb30BaTh HAyUHbIE TOKA3aTE/IbCTBA JIJIS IIOTYYEHMS BHIBOIOB.

N3yuenne pusmkn crmoco6HO BHECTH pelIarolnii BKIaJ B opMupoBaHMe eCTeCTBEHHOHAYYHO I'PAMOTHOCTY OOYYaroIIMXCsl.

HOEJIN N3YYEHUSA YYEBHOTI'O ITPEIMETA «®U3NKA»



Lenn nsyvyennst pusnky Ha YpoBHE OCHOBHOTO 0O6IIIero o6pasoBaHus orpeaesieHbl B KoHuenym npenogaBanust yue6Horo rnpeamvera «Dusnkar»
B 00pa3oBaTesIbHbIX OopraHmsaimsax Poccuiickoit Demepanyy, peaiM3yIOlIMX OCHOBHbIE 00Ie0Opa3oBaTeIbHbIE IMPOTPAMMbI, YTBEPsKIEHHOM
peirenueM Kosmernn MunmucrepcTsa npocselenus Poccuiickon @enepaiiny, mpoTokosi ot 3 gekadps 2019 r. Ne [TK-4BH.

Hemm nzydennst GUsUKNA:

. npuobpeTeHne MHTepeca M CTpeMJeHUsT OOydYaroluxcsl K HAayYHOMY WM3YUeHMIO TMPUPOAbI, DPA3BUTHE WX MHTE/UIEKTYaJIbHBIX U
TBOPYECKUX CITOCOOHOCTEN;

. pasBUTHE MPEICTaBAEHNI O HAYYHOM MeTo/ie TTO3HaHMs 1 (popMMpOBaHMe MUCCIeI0BATEIbCKOTO OTHOIIEHNS K OKPY>KAIOIIVM SIBJIEHUSIM;
. dbopMmpoBaHMe HayYHOTO MMPOBO33PEHMST KaK pe3y/IbTaTa M3yyeHMsl OCHOB CTPOeHMST MaTepuy U GyHIaMeHTaTbHbIX 3aKOHOB (OM3UKU;
. (bopmupoBaHue peCTaBaeHNIA O POV GUMKY [IJIT Pa3BUTUS APYTUX €CTECTBEHHbIX HAYK, TEXHUKYU Y TEXHOJIOTUIA;

. pasBUTHE TIPENCTaBJIEHU O BO3MOXHBIX cdhepax Oymyiienn mpodhecCHOHATIbHON MeSTeTbHOCTY, CBSI3aHHOM C (M3MKOI, MOATOTOBKA K

,uaaneﬁLueMy O6y‘leHI/IIO B 5TOM HaIIpaBJICHUMN.

,Z[OCTI/I)KEHI/IQ 9STUX HEHEﬁ Ha YPOBHE€ OCHOBHOI'O O6I.I.I,€I‘O O6p830BaHI/IH obecrieunBaeTcs penieHeM Cjaeayrommnx 3agad:

. NpuobpeTeHne 3HaHMI O AVICKPETHOM CTPOEHUM BellleCTBa, O MeXaHMUECKMX, TEeIJIOBbIX, 3JIEKTPUUYECKMX, MarHUTHBIX M KBAHTOBBIX
SIBJIEHUSIX;

. MpMoGpeTeHe YMEHNUN OMMCHIBATb U OOBSICHSITh (PU3NUeCKMe SIBJIEHNS C MCITOIb30BaHMEM TIOJTyUYEeHHbIX 3HAHWI;

. OCBOEHME METOJIOB pellleHUs] MPOCTeMIINX PACUETHBIX 3aa4 C MCIIOJb30BaHMEM (GuU3NUecKux Mopesei, TBOPYECKUX U IMPaKTUKO-
OPMEHTUPOBAHHBIX 3a/1aY;

. pasBUTHE YMeHUI HAOJIOAATh MPUPOAHBIE SIBJIEHUS U BBITIOJHSTh OMNBITHI, JIJAOOpPaTOPHbIe pabOThI U 3KCIIepUMEHTaIbHbIe MCCIeN0BaHUs
C VICTIOJIb30BaHMEM M3MEPUTETbHBIX TPUOOPOB;

. OCBOeHMe TMPUEMOB pPaboThl ¢ MHbDOpMaLyen GU3MYECKOro cofepskaHus, BKIHOYass MHMOpMAIMI0O O COBPEMEHHbBIX IOCTVKEHUSIX
(usuky; aHanM3 ¥ KpUTHUUECKoe OlleHMBaHKe MHGbOopMaLy;

. 3HAKOMCTBO €O cepamu nmpodeccuoHaIbHOM IeSITeTbHOCTHU, CBSI3aHHBIMM C (PU3NKOM, U COBPEMEHHBIMU TEXHOJIOTUSIMU, OCHOBAHHBIMU

Ha JOCTMKEHMSIX GU3NYECKO HAYKN.

MECTO YYEBHOTI' O ITPEJIMETA «®U3UKA» B YUEBHOM I1JTAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usmka sBisieTcss 00s13aTeIbHBIM IPEIMETOM Ha yPOBHE OCHOBHOrO obiiero o6pasoBanus. ComepskaHue
yuebHOro mpenmera «®Pusmka», mpencraBjeHHOe B paboueirt mporpamme, cooTrBerctByeTr @DPI'OC OOO, I[IpumepHON OCHOBHOM
06pa3oBaTeIbHOM IPOrpaMMe OCHOBHOI'O OOIIEero o6pa3oBaHmsl.

Yue6HbIM IJIAHOM Ha M3yueHue Gbu3MKU Ha 6a30BOM YpOBHe OTBOAUTCS: 238 4vacoB 3a Tpu roma obyuenmsi, B 7 kiacce — 68 yacoB (2 yaca B
Hezeno), B 8 kiacce — 68 vacoB (2 yaca B Hepenwo), B 9 kiacce — 102 yaca (3 yaca B Hezesto).
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Paspgen 1. ®usuka u e€ posib B IO3HAHUU OKPY’KAKOILEro Mupa

®dusmuka — HayKa o IpuUpoe, usydaetr Gusndeckye SIBAeHNSI: MeXaHNYecKye, TeIIOBble, 3JIeKTPUUECKNe, MarHUTHbBIE, CBETOBbIE, 3BYKOBBIE.
Ousnyeckne BennmuuHbl. Msmepenne ¢usmueckux BesmmunH. Ousndeckne npubopsl. [TorpemrHocTs usmepeHuin. MeskayHapomHasi cucrteMa
eIVHUILI.

Kak ¢wusmka u apyrue ecrecTBeHHble HayKM M3Y4alOT MPUpPOay. ECcTecTBeHHOHAYYHbI METO[ IMO3HaHMS: Hab/IIoeHe, TOCTaHOBKA HAYYHOT'O
BOIIPOCA, BBIABMKEHME TUIIOTE3, SIKCIIEPMMEHT 10 IPOBEpKe IUIOTe3, 00bsICHEHME HabmogaemMoro siBiaenns. Onucanne Qu3nyeckux sIBJIEHUN C
[IOMOILIbIO MOZEJIEeN.

JeMoHCcTpauyumu

1. Mexaunndeckue, TeIIOBbIE, 3JIEKTPUUECKIE, MATHUTHbIE, CBETOBbIE SIBJIEHMUS.

2. ®usnyeckue IpruOOPEI U MpoLieaypa MPSIMbIX U3MEPEHMI aHAJIOTOBBIM ¥ MG POBBIM IIPUOOPOM.

Jla6opaTopHBbIe paGoThI ¥ ONBITHI

1. Onpenenenne 1ieHbI AeJ€HNUS IIKAJIbl M3MEPUTEILHOrO Ipubopa.

2. VIsmepeHne pacCTOSTHUIA.

3. 3amepeHne 06’bE€Ma SKUIKOCTY M TBEPAOTO TeJIa.

4. OnpepesieHrie pa3MepoB MaJjIbIX TeJl.

5. Vi3amepeHnne TeMIiepaTypbl IIpy IMOMOIIM JKUIKOCTHOIO TepMOMeETpaA U JaTuMKa TeMIIepaTyphl.

6. TIpoBenenne mccaegoBaHKs MO MPOBEPKE TUITOTE3bI: MAJbHOCTh MOJIETA IIApUKa, MYIIEHHOTO FOPU30HTAJIbHO, TEM OOJIbIIE, YeM OOJIbIIE
BBICOTA ITyCKa.

Pasgesn 2. IlepBoHayasibHbIE CBEIEHUSI 0 CTPOEHUM BellleCcTBa

CTpoeHne BelecTBa: aTOMbI ¥ MOJIEKYJIbI, UX pa3Mepbl. OmbIThI, JOKA3bIBAIOIINE AVMCKPETHOE CTpoeHMe BellecTBa. OMbIThI, JOKA3bIBAIOIINE
IVCKpPETHOE CTpOEeHMe BellleCTBa.

IByskenne vactull BellecTBa. CBSI3b CKOPOCTM IBMKEHMS YaCTUI] C TeMIlepaTypoil. bpoyHoBckoe aBiskenne, nuddysus. BsaumopeiicTtBue
YaCTUI] BEIeCTBA: MPUTSIKEHME ¥ OTTaJIKMBaHMe.

ArperaTHble COCTOSIHMSI BeIlleCTBAa: CTPOEHME Ta30B, SKUIKOCTEM U TBEPABIX (KPUCTAJUTMYECKMX) Te. B3auMMOCBSI3b MeKIy CBOMCTBAMU
BEIIECTB B pasHbIX arperaTHbIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJISIDHBIM cTpoeHueM. OCOOEHHOCTM arperaTHbIX COCTOSIHUM BO/IBI.
B3auMocBsisb MeXXAy CBOMCTBaMM BEIIECTB B Pa3HbIX arperaTHbIX COCTOSIHMSIX UM MX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcobeHHOCTH
arperaTHbIX COCTOSIHMI BOfbl. OCOOEHHOCTY arperaTHbIX COCTOSIHUI BObI.

JemoHcTpanumn



1. HabmoneHnne 6pOYHOBCKOTO IBVKEHMS.

2. Habmopenne guddysun.

3. Habmonenne sBieHM, OOBSICHSIONINUXCS IPUTSDKEHMEM WJIM OTTJIKMBAHMEM YaCTUIL BEIIECTB.

JlabopaTopHbIe padOThI ¥ ONMBITHI

1. Ouenka guameTpa aToMa METOAOM PSIAOB (C MCITOb30BaHMeM doTorpaduin).

2. OmbIThI 1O HAGTIOAEHNIO TEIJIOBOTO PACIIMPEHNS T'a30B.

3. OmbITHI 1T0 OOHAPYKEHUIO MECTBUS CUJT MOJIEKYJISIPHOTO TIPUTSKEHMS.

Paspen 3. JIBukeHne U B3aMMOZeiCTBUN

Mexannueckoe aBiskeHne. PaBHomepHoe 1 HepaBHOMepHOe naBykeHne. CKopocTb. CpemHsiss CKOPOCTh ITPY HEPaBHOMEPHOM ABMsKeHUM. Pacuér
yTU U BpeMeHM ABMKeHUs. PaBHOMepHOe M HepaBHOMepHOe aBukeHue. CkopocTb. CpemHsis CKOPOCTb NPV HEpaBHOMEPHOM ABUKEHMM.
Pacuér myTu 1 BpeMeHM ABV>KEHMSI.

SIBneHue mHepiMu. 3aKOH MHepIuu. B3auMopeicTBue Te Kak MpUYMHA M3MEHEHMs CKOPOCTU ABVKeHuUsT Tesl. Macca Kak Mepa MHEPTHOCTU
tesa. [TnoTHOCTD BemecTBa. CBSA3b IVIOTHOCTM C KOJIMYECTBOM MOJIEKYJT B IMHNIIE 0ObEMA BEIIECTBA.

Cwia Kak xapakTepucTuka B3aumopenctBus Ten. Cusa ynpyroctv u 3akoH ['yka. M3mepeHme cuiibl ¢ TOMOILBIO AMHAMOMeETpa. SIBIeHue
TsaroTeHust u cwia Tspkectn. Cuia Tsbkectu Ha apyrux wiaHetax (MC). Bec Tena. HeBecomocTs. CrioxkeHue Cujl, HalpaBaeHHBIX IO OJHOMN
npsimoii. PaBHopericTByto1as cvt. Cuta Tpenus. TpeHne CKOMbXXeHUs U TpeHue MMoKost. TpeHne B mpupoae u texuuke (MC).

HemoHCcTpanuu

1. HabstomeHne MexaHMUeCKOro JBVDKEHMS TeJla.

2. 3mepeHne cKOpOCTU HIPSIMOJIMHEMHOTO JBUKEHMS.

3. Habmogenne sIBJIeHNUSI MHEPIIVA.

4. HabmomeHre M3MeHeHUs: CKOPOCTH P B3aMMOEICTBUM TeJl.

5. CpaBHeHMe Macc 10 B3aMMOJIECTBUIO TeJl.

6. Cyio’keHMe cuJji, HalIpaB/IEHHBIX 10 OJHONM MIPSIMOIA.

JlabopaTopHBbIe paGOThI ¥ ONMBITHI

1. Onpenenenne CKOpPOCTM PAaBHOMEPHOTO MABVMKeHMST (IIapMKa B KUAKOCTU, MOAEN JIEKTPUUECKOTO aBTOMOOWJIS M T. II.).

2. OnpepenieHne cpegHe CKOPOCTH CKOJIbSKEHMSI GpycKa WiM 1IapyKa 1o HaKJIOHHOM IJIOCKOCTH.

3. OnpepneseHne IJIOTHOCTY TBEPIOTrO Teja.

4. OrbIThI, IEMOHCTPUPYIOIIME 3aBUCUMOCTD pacTsskeHus (HedopMalivin) mpysKMHBI OT MPUTOXKEHHOM CUJIBI.

5. OmbIThI, AEMOHCTPUPYIOIIE 3aBUCUMOCTh CUJIbI TPEHMsI CKOJIbKEHMS OT Beca TeJjia ¥ XapaKTepa COMPUKACAIOLINXCS TTOBEPXHOCTENA.

Pasnen 4. [laB/ienne TBEPABIX TeJl, SKMIKOCTEN ¥ Ta30B

HaBnenne. CriocoObl YMEHbIIIEHUS U yBeIuueHus naBjieHus. JlaBjieHne rasa. 3aBMCMMOCTD JIaBJIeHMsI ra3a OT o0bEéMa, TemIiepatypsl. [lepegaua
IaBJIeHMS TBEPOBIMM TeJIaMM, SKUOKOCTSIMM ¥ Tasamu. 3akoH I[lackans. [THeBMaTuyeckue MalllMHbL. 3aBUCUMMOCTb JABJIEHUS SKUIKOCTU OT
ryounsl. ['mapocratTuyecknit mapagokc. CooOIaroIyecs: cocyasl. ['MapaBinueckme MeXaHM3Mbl.



Atmocdepa 3emim u atmocdepHoe maBieHue. [IpuumHbl CyliecTBOBaHMS BO3AYIIHON ob6osioukyu 3emyn. OmbiTr Toppuuennu. Msmepenue
atMoc(epHOoro naBjeHys. 3aBUCUMMOCTb aTMOC(HEPHOro IaBJIeHUs OT BbICOTHI Han ypoBHeM mops. [Ipubopsl st usMepeHus: aTMOChHepHOro
JaBJICHMS.

HeiicTBue >KMOKOCTM M Trasa Ha IIOTPY’KEHHOe B HUX TeJo. BblTaskuBalollias (apxuMmMenoBa) cuia. 3akoH Apxumepna. IlnaBaHue Tes.
Bospyxonnasanue.

HemMoHcTpanumu

. 3aBUCUMMOCTD JTaBJIEHMS ra3a OT TeMIlepaTypbl.

. [lepenaua maBieHMs SKUIKOCTBIO Y Ta30M.

. Coob1aroryecst COCy/Ibl.

. 'uaopaBimueckuii rmpecc.

. [IposiBnenne geiicTBus aTMOCGhEpHOTO IaBIeHMS.

. 3aBUCYMOCTbD BBITAJIKMBAIOILEN CUJIbI OT 00bEMA MOI'PYSKEHHOM YaCTH TeJIa U IIJIOTHOCTH JKUIKOCTH.

. PaBeHCTBO BBbITAJIKMBAIOIIEN CUJTbI BECY BBITECHEHHOM JKUIKOCTM.

. YioBMe n1aBaHMS TeJI: IIJIaBaHye UM IIOTPYsKeHMe TeJl B 3aBUCMMOCTH OT COOTHOIIEHMS IVIOTHOCTEN TeJla U SKUIKOCTM.

JIaGopaTopHbIe paGoThI ¥ ONBITHI

1. MccmenoBaHme 3aBMCUMOCTY Beca TeJia B BOZie OT 06bEéMa MOrPy>KEHHONM B SKMIKOCTb YaCTU TeJia.

2. OnpenesieHye BbITATKUBAOIIEN CUJIbI, IEMICTBYIOIIEN HA TEJIO, IOTPYKEHHOE B SKUIKOCTb.

3. IIpoBepka He3aBUCMMOCTM BBbITAJIKMBAIOILIEN CUJIbI, JeMCTBYIOLLEN Ha TeJIO B SKUIKOCTU, OT MacChl TeJa.

4. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJKMBAIONIEN CWJIbI, NEMCTBYIOIIEN Ha TEeJIO B JKUAKOCTU, OT OObEMA IMOTPYKEHHOM B
SKUIKOCTD YaCTy TeJIa U OT IIJIOTHOCTY YKUAKOCTHA.

5. KoHcTpynpoBaHie apeoMeTpa My KOHCTPYMPOBaAHME JIOAKU U OIpeie/ieH e €€ IPy30MoabEMHOCTH.

Paspen 5. Pa6oTa 1 MOIIHOCTD. DHEprus

Mexaunudeckast pabota. MOIIHOCTb.

[TpocTble MexaHM3MBI: pbIuar, 6JI0K, HaKJIOHHAs IJIOCKOCTb. [IpaBuiio paBHOBecus pbiyara. [IpuMeHeHNe TpaBuia paBHOBECHS pbluara K 6JI0KY.
«3onotoe npasmiao» Mexauuku. KITII mpocTeix MmexaHn3moB. [IpocTbie MEXaHM3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHetuueckast ¥ IOTeHIMa bHas SHeprus. IIpeBpallieHre OTHOIO BUOA MEXaHMUYECKOM SHEpPruu B JIPYroii. 3aKoH
COXpaHEeHMs SHepruu B MexXaHMKe.

JeMoHCcTpauyuu

[Ipumepbl TPOCTHIX MEXaHU3MOB

JlabopaTopHBbIe paGOThI ¥ ONBITHI

1. Onpepnenenne paboOThI CUJIbI TPEHMS IIPY PAaBHOMEPHOM IBMKEHNM TeJia 10 TOPU30HTAIbHOM ITOBEPXHOCTH.

2. UcciemoBanme ycaoBUi paBHOBECHS pbIyara.

3. 3smepenne KII/] Hak/JIOHHOJ IJIOCKOCTH.

4. VisyueHne 3aKOHa COXpPaHEHMS MEeXaHNYeCKOM SHEPIrUM.

O ~IO0NUT A TN
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Pasgen 1. TertoBblie IBJIeHUS

Mogenu TBEpPAOro, >XKMIKOTO U ra3oobpasHOro COCTOSHMII BellecTBa. Kpucrammmueckue u amopdubie Tena. OO6bSICHEHME CBOMCTB Ta30B,
SKUIKOCTEM M TBEPABIX TEJ Ha OCHOBE ITOJIOXKEHMI MOJIEKYJIIPHO-KMHeTnYecko Teopun. CMauMBaHMe ¥ KallWUIIpHbIe siBieHus. TerioBoe
pacllpeHue U CKaTue.

Temmnepatypa. CBs3b TeMIIepaTypbl CO CKOPOCTbIO TEIIJIOBOT'O JIBMKEHMS YaCTUII.

Buytpennsin sHeprus Crnocobbl M3MeHEHUSI BHYTPEHHEN SHEepTuM: Telionepefada ¥ CcoBeplleHue paboTel. Buabl Teruionepemaun:
TeIJIONPOBOAHOCTD, KOHBEKIIVSI, U3JTyUeHMe.

KonnuecTBo TerioThl. Y e/bHas TEIVIOEMKOCTD BelllecTBa. TeIyloo6MeH 1 TEIJIOBOe paBHOBecHe. Y paBHeHMe TeIJIOBoro 6anaHca. [11asienne
M OTBepIeBaHMe KPUCTAIMUECKUX BeIeCTB. YAelbHas TeIjioTa IuviaBjieHus. [lapoobpasoBanme u KoHpaeHcauus. Vcmapenme (MCO).
Kunenne. Y genbHast Teriora mapoodpa3oBaHusi. 3aBUCMMOCTb TEMITEpATyPbl KUTIEHNST OT aTMOC(epHOro aaBeHus. BiaskHOCTb BO3gyXa.
OHeprus ToIIMBA. Y Ie/bHasl TEIIOTa CTOPaHMSI.

[Tpuuummer pabotsl TeruioBbix apuratenen. KII[I terioBoro mBuratesns. TerutoBble mBuraTenyu u sammta okpyskatomein cpenbl (MC). 3akoH
COXpaHeHMsI U MpeBpallleHysT SHepruy B TeIioBbIx mpoieccax (MC).

HemoHCcTpanuu

. HabmopeHne GPOYHOBCKOTO [BVKEHMUS

. Habmopenne guddysun

. Habmropenne siBjieHni cMauuBaHus ¥ KaIUIISIPHBIX SIBJICHUI
. HabmomeHne TerioBoro paciipeHus Tes

. I3menenne maByeHus rasa rnpu usMeHeHuy o6bEMa 1 HarpeBaHUM UM OXJIaKIeHUU
. [IpaBuia usmepeHus TeMmnepaTypbl

. Bugps! Terionepemaun

. OxytaskmeHne mpy CoBepIeHn paGoThI

. HarpeBanme mpu coBepiiieHU paboThl BHEIITHMMM CHJIAMU
10. CpaBHEeHME TEIUIOEMKOCTEN pa3IMUYHbBIX BEIIECTB

11. HabGiromeHye KumeHus

12 .HabmomeHre NoCTOSIHCTBA TEMITEPATYPbI IIPU ILJIaBJAEHUN
13. Mopenu TeIuIoBbIX OBUraTesen

O 00O ~IO0N Ul I DN =

JlabopaTopHBbIe paGOThI ¥ ONMBITHI

1. OnbITHI IO OGHAPYSKEHMIO IEVCTBUSI CUJT MOJIEKYJISIPHOTO MTPUTSKEHMUS
2. OmbITHI 1O BBIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOM COJIM MU caxapa



3. OnbITHI 11O HAOJTIOIEHNMIO TEIVIOBOI'O PACIIMPEHNS Fa30B, SKUIKOCTEN U TBEPOBIX TEJ

4. OmpepneneHyue naBjeHNsI BO3ayXa B Oa/JIOHE IIITpHUIia

5. OmbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh [TaBJI€HUSI BO3[IyXa OT ero 06bEMa 1 HarpeBaHus MY OXJIaXKIEeHMST

6. ITpoBepKa ruroTessl JIMHEMHONM 3aBUCUMOCTH AJIMHBI CTOJIOMKA JKUAKOCTY B TEPMOMETPUUECKON TPYOKe OT TeMIepaTypbl
7. HabmoneHne n3MeHeHNs BHYTPEHHEN SHEepPruy Tejia B pe3yJibTaTe Telionepeaayy M paboTbl BHEIITHUX CUJT

8. UccnenoBanue siBieHMs TemjIo00MeHa Py CMEIIMBAHMM XOJIOIHOM U TOPSTYeit BOIbI

9. OnpenesieHne KOJMUECTBA TEIJIOTI, TOJTYYEHHOTO BOJION TIPY TEIVIOOOMEHE C HarpeThbIM MeTa/JIMUEeCKUM LVITMHIPOM
10. Onpenenenye yneabHOM TEIVIOEMKOCTY BellleCTBa

11. UccnepgoBanye mporecca ucnapeHus

12. Onpepenenne OTHOCUTEIBHON BJIasKHOCTY BO3IyXa

13. Omnpenenene yneabHOM TEIUIOTHI TJIaBJIEHMS JIbIa

Paspen 2. DieKTpuyecKue M MarHMTHbIE SIBJIEHMUS

Onexktpusaums Ted. JlBa poja 9JeKTPUUYECKMX 3apsioB. BsaumopmeiicTBue 3apsskKeHHbIX Tesl. 3akoH KysioHa (3aBMCMMOCTD — CMJTBI
B3aMMOJIEVICTBMSI 3aPSKEHHBIX TeJT OT BEJIMUMHBI 3apPSIIOB M PACCTOSTHUSI MEKIY TeJIaMMu).

Onexktpuyeckoe moJsie. HanmpsokKEHHOCTD 371eKTPUYECKOro Mouist. [IpMHINIT Cynepro3uimy 3JIEKTPUUECKUX MMoJiel (Ha KaueCTBEHHOM YPOBHE).
Hocurenn snektpuueckux 3apsmoB. DjeMeHTapHbI yieKkTpuueckuii 3apsin. CtpoeHne atroMa. [IpoBOIHMKM U AV3IEKTPUKU. 3aKOH COXPaHEHMST
3JIEKTPUYECKOTO 3apsiaa.

ONIEKTPUYECKMUI TOK. YCJIOBUSI CYIIECTBOBAHMSI 3JIEKTPUYECKOTO TOKA. VICTOUHMKM ITOCTOSIHHOTO TOKa. JlelCTBMSI 3JeKTPUYECKOrO TOKa
(TeruioBOE, XMMMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKMIA TOK B SKUIKOCTSIX U ra3ax.

onekTpuueckas nemnb. Cujia Toka. DJIeKTpuueckoe HampsikeHye. CONnpoOTHUBIIEHME IMPOBOMHMUKA. Y AeJbHOE COIPOTUBJIEHME BelleCTBa. 3aKOH
Owma miig yuactka 1enu. [TocieqoBarebHOe 1 MMapajuie/ibHOE COeMHEHE TPOBOTHNUKOB.

Pabora 1 MOIITHOCTb 3JIEKTPUYECKOTrO TOKa. 3aKoH J[>koymst — JleHIa. DyieKTpuYecKue Meny U MOTPeOuTe M JIeKTPUUECKON SHEPTUM B OBITY.
KopoTkoe 3ambIKaHue.

[TocTostHHbIe MarHUTBHI. B3auMopjelcTBMe IMOCTOSIHHBIX MAarHuTOB. MarumtHoe moJie. MarHuTHoOe 1osie 3eMJIM U ero 3HaYeHue 151 SKU3HM Ha
3emste. OmbIT Dpcrena. MarHuTHOe IMOJie 3JIEKTPUUECKOro ToKa. [IpuMeHeHMe 371eKTPOMarHuTOB B TeXHUKe. [leficTBMe MAarHUTHOTO IMOJIST Ha
MPOBOAHMK C TOKOM. OJIEKTPOJABUTaTEb ITOCTOSHHOTO TOKa. VICIOsb30BaHMe 3JEKTPOABUTATENell B TEXHUUYECKMX YCTPOMCTBAX ¥ Ha
TpaHCIIOpTe.

OmnbiTel Dapagest. SIBneHue symekTpoMarHUTHOM MHAyKIuuU. IIpaBwio Jlenma. OnekrporeHeparop. Croco6bl TOYUYEHUS 3JIEKTPUUYECKONM
SHeprumn. DJIEKTPOCTAHIIMM Ha BO3OOHOBJISIEMbIX MCTOUHMKAX SHEPTUMN.

HemoHCcTpanym

1. Onextpusanus Tes
2. JIBa popa 3JeKTpUUECKUX 3apsI0B U B3aMMOIECTBYE 3apSIsKEeHHbBIX Tel



3. YCTpONCTBO U EMCTBME 3JIEKTPOCKOMA

4. DnekTpocTaTUYecKas MHIYKIVS

5. 3aKkoH cOXpaHeHMs SJIeKTPUUYECKUX 3apsI0B

6. TIpOBOIHMKM U IUJIEKTPUKA

7. MopenupoBaHue CUJIOBbBIX JIMHUI 3JIEKTPUIECKOTO MOJIS

8. MWcTOYHMKM MOCTOSIHHOTO TOKa

9. [eincTBUS 3IEKTPUIECKOTO TOKA

10. DekTpUYecKuit TOK B SKUIKOCTYU

11. T'a3oBbIN paspsin

12. VismepeHne cujibl TOKa aMIIEPMETPOM

13. Vi3amepeHne 371eKTPUYECKOTO HAMPSKEHMSI BOJBTMETPOM
14. PeocTar 1 MarasmH COIpPOTUBJIEHUI

15. B3aumMopeicTBye MOCTOSIHHBIX MarHUTOB

16. MogenmpoBaHye HEBO3MOKHOCTH pa3aeseHNsl ITOJI0COB MarHuTa
17. MopenupoBaHye MarHUTHbIX I10JIEH TTOCTOSSHHBIX MarHUTOB
18. OmbIT dpcTepa

19. MaruuTHoOe 1oJjie ToKa. DJIEKTPOMAarHuT

20. JleycTBMEe MAarHUTHOTO I10JISI HA IIPOBOJHMK C TOKOM

21 DnexkTponBuUraTesib MOCTOSIHHOTO TOKA

22. WccnemoBanme SIBJEHUS 3JIEKTPOMAarHUTHOM MHAYKIUA

23. OnbiTel Dapapes

24. 3aBMCYMOCTb HaIlpaBJIEHUS MHAYKIMOHHOTO TOKA OT YCJOBUI €ro BO3SHMKHOBEHMSI
25. DnexkTporeHepaTop MOCTOSHHOIO TOKA

JlabopaTopHBbIe paGOThI ¥ ONMBITHI

OIBITHI 110 HAGJIIONEHNIO JIEKTPU3ALINI TeJT MHIYKLMEN 1 IIPU COIIPUKOCHOBEHNUM

WccmenoBanme feMCTBUS 3JIEKTPUYECKOIO OJIST Ha MPOBOIHMUKA U JTUSJIEKTPUKA

C6opka 1 mpoBepKa paboThI 3JEKTPUUECKON LN IOCTOSHHOTO TOKa

Vi3mepeHne 1 peryamMpoBaHye CUIbl TOKa

V3mepeHne 1 peryamMpoBaHue HalpsiKeHMs

VccnenoBaHne 3aBUCUMMOCTY CUJTbI TOKA, MIYIIIETO Yepe3 pe3yucTop, OT COIMPOTMUBIIEHNMSI pe3CTOpa U HaMPSsKeHMs Ha pe3yucTope

OIBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPMUECKOTO COMPOTUBIIEHMSI IIPOBOIHMKA OT €ro IJIMHBI, IUIOIIAAY IIOIePeuHOro CeUeHus U
Marepuaja

8. TlIpoBepka mpaBuiia CJIOKEHMS HAIIPSIKEHUI IIPY TIOC/IeIoBaTeIbHOM COeOVMHEHUN ABYX PE3UCTOPOB

Nous N



9. IlpoBepka mmpaBuia IJIs CUJIbI TOKA MPU MapajjieIbHOM COeOMHEHUY Pe3UCTOPOB

10. Onpenenenre paboThI 3JIEKTPUUYECKOT'O TOKA, UAYIIETO UYepe3 pe3rcTop

11. Onpepgenenne MOILIHOCTY 3JIEKTPUUECKOTO TOKA, BbIIEJIIEMOI Ha Pe3UCTOpe

12. VccnepoBaHne 3aBUCMMOCTY CUJIbI TOKA, MAYILErO Yepes JaMIIOUKY, OT HaIllpsKeHMsT Ha Hell

13. Onpepenenne KII[ HarpeBatens

14. VccnepgoBaHyie MarHUTHOIO B3aMMOIECTBMS IIOCTOSTHHBIX MarHUTOB

15. Vi3yyeHne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MarHUTOB IIPU UX OObeIMHEHNN M pasmesIeHnn

16. VccnenoBaHue IeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY

17. OmbIThI, TEMOHCTPUPYIOIIE 3aBUCUMOCTDb CUJIbI B3aMMOMAEMCTBUS KaTYIIKM C TOKOM M MarHmMTa OT CMJIbI TOKA M HaIlpaBJIeHMs] TOKa B
KaTyILKe

18. Vi3yueHne meicTBys MAarHUTHOTO TIOJISI HA TTPOBOTHUK C TOKOM

19. KoHcTpyrpoBanue u usydyeHue pabOThl 3JI€KTPOIBUTATEIIS

20. Nsmepenne KII]/I asmekTpoaBuraTeIbHOM yCTaHOBKYU

21. OnbITHI IO UCCAENOBAHUIO SIBJIEHUST 3JIEKTPOMAarHUTHOM MHAYKIMA: UCC/IeJOBaHMe M3MEHEeHUI 3HaYeHMsT ¥ HallpaBJIeHus] MHIYKIMIOHHOTO
TOKa.

9 KJIACC

Pa3gen 1. MexaunuecKkue sIBJICHUS
Mexanunyeckoe [nBKeHue. MarepuanbHasi Touka. Cucrema orcuéra. OTHOCUTENBHOCTb MEXaHMUYECKOTO [ABMKeHMs. PaBHOMepHOe
MpSIMOJIMHENHOe IBIKeHMe. HepaBHOMepHOe mpsiMosiMHenHoe nBuskeHue. CpemHsIT M MTHOBEHHAas CKOPOCTb Tejla NP HepaBHOMEPHOM
IBVSKEHUNA.
Yckopenne. PaBHOycKOpeHHOe TpsiMoJiHeltHoe nBuskeHne. CBoboaHoe magenne. OnbIThl [anmies.
PaBHOMepHOe IBMKeHME TI0 OKpY>kHOCTH. [Tepuon 1 yacTora obpaitienus. JInHeHas 1 yrjioBasi CKopocTu. LleHTpocTpeMuTe/IbHOE YCKOPEHMeE.
[TepBbIit 3akoH HbtoToHa. Bropoi 3akoH HbtoToHa. Tpetuit 3akon HetoTona. [TpunHIMn cyneprnosnimm Cut.
Cwiia ynpyrocti. 3akoH ['yka. Cwia TpeHusI: cujia TpeHMsI CKOJIbSKEHMSI, CUJTIa TPEHUSI TIOKOS, IPYTMe BUIbI TPEHMSI.
Cwia TSKeCTM M 3aKOH BCEMMPHOTO TSITOTEHMs. Y CKopeHue cBoGomHoro maaenus. [IBmwkenme rtutaHetr Bokpyr Cosnia (MC). Ilepsas
KOoCcMMyecKasi CKopocTb. HeBecoMOCTb 1 meperpysku.
PaBHOBecue MmaTepuaibHOM TOUKM. ABGCOJIIOTHO TBEpAOe Teso. PaBHOBecue TBEPAOro Tejia C 3aKPeIUIEHHOM OChbIo BpalleHus. MOMEHT CUJIbI.
LeHTp TSRECTMH.
Nmnynbce Tena. Ismenenne ummysibca. ViMmysibe cuiibl. 3aKOH coxpaHeHMs umityjbca. PeaktuBHoe asmskenue (MC).
Mexannueckass pabora M MoIIHOCTb. Pabora cui Tsikectu, ympyroctu, TpeHust CBsisb 3Hepruu u pabotbl IloTeHIManbHasi sHeprus Tea,
MMOHSATOTO HaJ TOBEPXHOCTHIO 3eMyM. [loTeHIManbHas SHepPrusi CKaTou MpykuHbl. KuHernueckass sHeprusi. TeopemMa O KMHETUYECKON
SHeprumn. 3aKOH COXpaHeHMs] MeXaHMUeCKO SHEePTUM.
HemoHCcTpanym
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Hab6moneHne MexaHM4eCKOTo JBVKEHMS TeJla OTHOCUTEIbHO pPa3HbIX TeJl OTCUETA

CpaBHeHMe IyTel U TPAeKTOPUIA ABMKEHMS OFHOTO ¥ TOTO K€ TeJla OTHOCUTEIbHO Pas3HbIX TeJT OTCUETA

V3mepeHne CKOPOCTH U YCKOPEHMS MTPSIMOJIMHENHOTO IBVKEHMSI

WccnenoBaHne MpM3HAKOB PAaBHOYCKOPEHHOTO ABVKEHUS

Hab6moneHne ABMsKeHNST Tejia IO OKPY>KHOCTY

Hab6monenne MexaHMYecKuX SIBJIEHMI, IMPOMCXOOSIIMX B cUcTeMe OTcuéra «Tejeskka» Mpyu e€é paBHOMEPHOM ¥ YCKOPEHHOM [IBVIKEHUU
OTHOCUTEJIbHO KabuHeTa pu3nku

7. 3aBUCUMMOCTb YCKOPEHMS TeJla OT MACChl TeJIa U JeMCTBYIOIIEN Ha HETO CUJIBI

8. HabmopeHue paBeHCTBa CUJI TP B3aUMMOAEUCTBUM TeJl

9. UsmeHeHMe Beca Tejia Py YCKOPEHHOM JIBVIKEHUY

10.ITepemaua umMITysIbCa TPy B3aMMOIEMCTBUM TEJT

11.IIpeobpasoBanus SHEPTUM IIPU B3aMMOIEICTBUM TeJl

12.CoxpaHeHne MMITY/IbCa TIPYU HEYIIPYTOM B3aMMO/I€CTBUM

13.CoxpaHeHne MMITYyJIbCca IIpY abCOJIIOTHO YIIPYTOM B3aMMOIECTBUA

14.HabnromeHre peaKTMBHOTO JBUKEHUS

15.CoxpaHeHie MeXaHMUYeCKOM SHEPrUi IIPY CBOOOLHOM IMaleHUN

16. CoxpaHeHne MeXaHMUYECKOV SHEPTUM TIPU IBUKEHUM TeJia O[T eICTBUEM MPYKMHbI

JlabopaTopHBbIe paGOThI ¥ ONMBITHI

1. KoHcTpympoBaHme TpaKTa Jjis pa3roHa U JaJbHEMIIIEro paBHOMEPHOTO ABVDKEHMS 1IapUKa MU TEIEXKKA

2. OmpepesieHne cpegHeN CKOPOCTM CKOJIbKEHMST OpycKa Wi JBVSKEHMS IIapyKa 110 HaKJIOHHOM IJIOCKOCTY

3. OmnpepnesneHne yCKOpPeHMs TeJla IPY paBHOYCKOPEHHOM ABVKEHUM 110 HaKJIOHHOM TJIOCKOCTYU

4. WccrnenoBaHye 3aBMCMMOCTY ITYTH OT BpEMEHM IIPY paBHOYCKOPEHHOM JIBVDKeHNUM 6e3 HauaJbHOM CKOPOCTHU

5. TlpoBepka rumoTesbl: €Ciau MpyU PaBHOYCKOPEHHOM [BVOKeHUM 6e3 HavyajJbHOM CKOPOCTM ITYTM OTHOCSTCS KakK psifi HEYETHBIX YMCEJI, TO
COOTBETCTBYIOIIIME POMEKYTKM BPEMEHU OMHAKOBbI

6. VccnemoBaHue 3aBUCMMOCTM CUJTBI TPEHMS CKOJIbSKEHMS OT CUJIbI HOPMAaJIbHOTO aBJIEHMSI

7. Omnpenenenne Ko3QGULIMEHTA TPEHNUS CKOIbKEHMS

8. Ormpenesenye sKECTKOCTU MPYKUHBI

9. OmnpenenieHnne paboTbI CUJTBI TPEHMS IIPY PABHOMEPHOM JIBMKEHUY TeJjla 0 TOPM30HTAIbHON TTOBEPXHOCTY
10.0Ompenenenne paboOThl CWIbI YIPYTOCTM TPU TOABEME I'Py3a C MCIIOIb30BaHMEM HEMTOABMKHOTO Y TTOABUKHOTO GJIOKOB
11./3yueHne 3akOHa COXpaHEHMsT SHEPTUU

AR S

Pasnen 2. Mexaumnueckye KoJie0auus ¥ BOJIHBI

Koneb6arenbHoe nBumskeHne. OCHOBHbIE XapaKTEPUCTUMKYM KOJIeOAHUM: TEepuOJl, YacTOTa, aMIUIATyAa. MaTemMaTMueckuii M TPY>KUHHBIN
MasgTHMKU. IIpeBpaiiieHue sHeprum Mpu KoJjiebaTeJbHOM JIBIDKEHMM. 3aryxatoiime KosiebaHus. BbiHykaeHHble KosiebaHusl. Pe3oHaHC.
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Mexannueckue BosHbI. CBOVCTBA MeXaHMUeCKUX BOJIH. [Ipo mobHbIE U MonepeyuHble BOIHBI. [IJTMHA BOJHBI M CKOPOCTD €€ pacIpOCTpaHeHMs..
MexaHnueckue BOJIHbI B TBEPAOM Tejie, cercMuueckue BosHbl (MC).

3ByK. ['poMKOCTb 3BYyKa 1 BbicoTa TOHA. OTpaskeHne 3Byka. IHGpa3ByK 1 yIbTPasByK.

HemoHcTpanumu

1. HabmomeHne KoyiebaHmil TeJt moj, AeMCTBUEM CUJIbI TSKECTU Y CUJIbI YIIPYTOCTH

2. Habmopenne konebanuit rpysa Ha HUTU U Ha TIPY>KUHE

3. Habmonenne BbIHYKIEHHBIX KOJIEOAHMI ¥ Pe30HaHCa

4. PacnipocTpaHeHe MpoJoJIbHBIX M TIOTIEPEeYHBIX BOJH (Ha MOJEJIN)

5. HabromeHne 3aBMCMMOCTHM BBICOTBI 3BYKa OT YaCTOThI

6. AKYCTUYECKUIA pe30HaHC

JlabopaTopHbIe pabOThI M OIBITHI

1. OnpeneneHe 4acToOThI U TIeproAa KojebaHmii MaTeMaTuUeCKOTo MasiTHMKa

2. OmpenesieHye YaCTOTHI U TIEPUO/IA KOeOaHMI MTPYKMHHOTO MasiTHUKA

3. UccnepoBaHye 3aBUCUMMOCTY Mepuofa KoiebaHmii MOABEIIIEHHOTO K HATU I'Py3a OT AJIMHbI HUTYU

4. ViccnegoBaHne 3aBMCMMOCTY TIEPMO/IA KOJeOaHM MPYKMHHOTO MasiTHMKA OT MacChl Ipysa

5. TIpoBepka He3aBMCUMOCTH MIEPKOAA KojiebaHuii rpysa, MOABEIIEHHOTO K HUTH, OT MacChl rpysa

6. OmbITBI, IEMOHCTPUPYIOIIIVE 3aBUCUMOCTD ITeproza KojieGaHmil MPY>KMHHOTO MassTHMKA OT MAacCChl TPy3a U SKECTKOCTHU TPy KUHbI
7. VI3mepeHne yCKOpeHUsST CBOOOTHOTO MafieHNs

Pasgesn 3. D/1eKTpOMarHMTHOE I0JIe U 3JIEKTPOMarHUTHbIE BOJIHbI

DJIeKTpOMarHUTHOE IoJjie. DJIeKTPOMarHuTHbIe BOJHbI. CBOJCTBA 3/IeKTPOMArHMTHbIX BOJH I1IKaia 3/1eKTpoMarHuTHbIX BOJIH. Vcronb3oBaHme
9JIEKTPOMAarHUTHBIX BOJIH IJIsI COTOBOM CBSI3M.

DJIeKTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOJCTBA CBeTa.

JeMoHcTpauyumu

1. CBoiicTBa 3/IEKTPOMArHUTHBIX BOJIH

2. BonHoBbIe cBOVICTBA cBeTa

JIabopaTopHbIe padOThI ¥ ONIBITHI

1. Vi3yueHne CBOJCTB 3JIEKTPOMAarHUTHBIX BOJIH C IIOMOIIbIO MOOMIBHOTO TejiedoHa

Pa3gen 4. CBeToBBIE SIBJICHUS

JlyueBas momenb cBeta. Victounnku cBera. [IpssmonuHeiiHoe pacripocTpaHenye cBera. 3atMenus CosHia u JIyael. Otpaxkenne cBerta. ITnockoe
3epKajio. 3aKOH OTPaskeHMsI CBETa.

[Tpenomnenne cBera. 3aKOH MpeyioMmyieHns cBeta. [loHOe BHyTpeHHee OTpaskeHue cBeTa. Vcrmosb30BaHMe MOJTHOTO BHYTPEHHETO OTPasKeHMS B
ONTUYECKUX CBETOBOIAX.
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JIuuza. Xop nayuen B smH3e. OmnrTmueckas cucrtema doroamnnapata, Mukpockorna u Teneckona (MC). I'mas kak omTuyeckass cucreMma.
Ban30pyKoCTh 1 1aIbHO30PKOCTb.

Pasnoxkenne 6esoro ceta B criekTp. OmnbiTel HptoToHA. CrioykeHMe crieKTpasibHbIX 1IBETOB. Jlyicriepcust cBeTa.
HemoHcTpanumu

[TpsiMonMHeTHOe pacpocTpaHeHe CBETa.

OTpakeHne cBeTa.

[TonyueHne M306paskeHN B IIJIOCKOM, BOTHYTOM ¥ BBIITYKJIOM 3epKaiax.

[Tpesniomnenue caera.

OnTuyecknii CBETOBO/I.

Xop srydyelt B cCOOMparolein JIMH3e.

Xopm siyueli B pacCenBarolei JMH3E.

[ToryyeHne M306paskeHMIi C TOMOILIbIO JIMH3.

[Tpyunyn genctBust hoToarnmapara, MMKpPOCKOIIA U TeJIeCKOoIa.

10.Mogernp riasa.

11.PasnoskeHne 6e10ro cBeTa B CIEKTP.

12.TTosryueHne Gesoro cBeTa Mpu CJIOKEHUM CBETAa Pa3HbIX I[BETOB.

JlabopaTopHbIe pabOThI ¥ OIBITHI

1. WccnemoBanie 3aBMCMMOCTH yTJia OTPaKEHMsT CBETOBOT'O JTyua OT YIJIa MaJeHus.

2. VzyueHne xapakTepUCTUK M300paskeHNs MpeIMeTa B IIJIOCKOM 3epKaJie.

3. UccnepoBaHye 3aBUCUMMOCTHM YTIJIa MIPEJIOMJIEHNMST CBETOBOI'O JTyYa OT YyIJjia MaieHus] Ha TPaHuIle «BO3AYX — CTEKJIO».
4. TTonyueHnne n306pakeHMI C ITOMOILbIO COOMPAIOILIEN JIMH3bI

5. Onpenenenne POKYCHOrO pacCTOSIHUS U ONITUYECKOI CUJIbI CO GMPAIOIIEN JIMH3EI.

6. OmBITHI IO Pa3/IOKEHNIO GEJIOTO CBEeTa B CITEKTP.

7. OTBITHI TTO BOCIPUSITUIO I[BETA MTPEAMETOB MPU UX HAGJIIOEHNM Uyepe3 1IBETOBbIe (MUIIbTPBI.

OOk =

Pasgesn 5. KBauToBble IB/IeHNSA

OmnbiThl Pesepdopaa u maHerapHas mopaenab atomMa. Mogenb atoma bopa. Mcryckanme u morJonieHme cBeta aromoM. KBaHTbI. JIMHeruaThie
CIIEKTPBbI.

PannoaktuBHOCTD. Anb(a, 6eTa 1 rammansyderust. CTpoeHne aToMHOro sapa. HykioHHast Mogesb aToMHOTO siapa. M3oTomsl.
PannoaktuBHbIe mpeBpatiieHus. [lepuon mosypacmaga aTOMHbIX siep.

SAnmepHble peakuyu. 3aKOHbI COXPaHEHMS 3apSAOBOTO ¥ MAaCCOBOTO UMCEJI. DHEPIus CBSI3M aTOMHBIX saep. CBsI3b Macchl U sHepruu. Peakiym
cuHTesa u genenus saep. crounnku sueprum Cosnnila u 3sésn (MC).

SlnepHas sHepreTuka. JeiiCTBUSI paiMOaKTUBHBIX U3/TydyeHI Ha XuBble opranu3mbl (MC).

JemoHcTpanumn
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1. CriekTpbl U3TyYeHMSI U TTOTJIOLIEHMSI.

2. CriekTpbl pa3JIMIHBIX Ta30B.

3. CriexTp BoAopoa.

4. Habmomenne TpekoB B Kamepe BuibcoHa.

5. Pa6oTa cuéTumKka MOHU3UPYIOIIMX U3JTyUEHMIA.

6. Perucrpauus usrydeHus IpUPOAHbIX MUHEPAIOB U MPOAYK TOB.

JlaGopaTopHBIe PaOOThI ¥ ONBITHI

1. HabstoieHne CIUIONIHBIX Y JIMHEMYATBIX CIIEKTPOB MU3JTYUYEHUS.

2. VccnemoBaHme TPEKOB: M3MepEHMe SHEPTUM YaCTUIIbI IO TOP MO3HOMY IyTH (TI0 poTorpadusim).
3. i3mepeHne paguoakTMBHOIO ¢GoHa.

IToBTOpUTE/THHO-0000IIAIOIINIA MOAY/Ib

[ToBTOpPUTENTBHO-0600IIAIOIINIA MOIYJ/Ib TIPeIHA3HAYEH ISl CUCTEMATU3alMUM M 000OIIeHST TTPEeIMETHOTO COMIEPsKaHMs U OTIbITa AEeSITeTbHOCTH,
MPUOOGPETEHHOTO TP U3YUYEeHMM BCEro Kypca GM3MKM, a TakkKe OJIs MOATOTOBKM K OCHOBHOMY roCyJapCTBEHHOMY 9K3aMeHY Mo (u3uKe st
00YyYaoIIMXCsl, BHIOPABIIMX 3TOT YYEOHbIN ITPeIMeT.

[Tpu M3yueHMM SAHHOTO MOAYJISI PEATM3YIOTCS M CUCTEMATU3UPYIOTCS BUIbI JEATEeTbHOCTY, Ha OCHOBE KOTOPBIX 0OeCreunBaeTcsl JOCTVKEHe
MpeaMEeTHBIX ¥ MeTalpeAMEeTHbIX IUIAaHMPYEMBIX pe3yJbTaTOB oOyueHus, (GopMMpyeTcss eCTeCTBEHHO-Hay4yHasi TPaMOTHOCTb: OCBOEHMe
HAay4YHbIX METOJIOB MCC/IeIOBAHMS SIBJIEHMIA TIPUPOABI UM TEXHMKMU, OBJIaJIeHNEe YMEHUSIMUM OOBSICHATb (GU3NUECKUE SIBJIEHUS, TPUMEHSS
MOJTyYeHHbIe 3HaHWS, PelllaTh 3a/1aui, B TOM YKCJie KaueCTBeHHbIe U SKCIIepUMEHTasbHbIE.

[TpuHIMTIMATBHO AESTETbHOCTHBIM XapaKTep JAaHHOTO pasfesa peayiM3yeTcs 3a CYET TOTO, UTO yyYalllMecs BBITOJIHSIOT 3afaHusl, B KOTOPBIX UM
MpeJiaraeTcs:

. Ha OCHOBE TOJIYUEHHbIX 3HaHMI PaclO3HABAaTh M HAYYHO OOBSICHATH (Dusmueckue SBIEHMS B OKPYIKAIOIIEN MPUPOe U TTOBCETHEBHON
SKU3HY;

. MCIIOJIb30BaTh HAy4YHblE METOAbl MCCAeNOBaHMUS (GU3NMUYECKUX SIBJIEHUM, B TOM UMCIe [JIS TPOBEPKM TUIIOTE3 U TOJTyYEeHUS
TEOPETUUYECKNX BHIBOJIOB;

. OOBSICHATh HayYHbIE OCHOBBI HanboJiee BasKHBIX JOCTVMKEHUI COBPEMEHHBIX TE€XHOJIOTMIA, HallpuMep, MPaKTUUeCKOrO MCIOJIb30BaHMS
Pa3JIMUHbBIX MCTOYHMKOB SHEPTUM HAa OCHOBE 3aKOHA IpeBpallieHs M COXpaHeHUST BCeX U3BECTHBIX BUIOB SHEPTUN.

Kaskmast 13 TeM JaHHOTO pasfelia BKIIOYaeT SKCIIEPUMMEHTAIbHOE MCC/IefoBaHe 0000IIaKIIero xapakrepa. Pasmern 3apepiiaercs MpoBeaeHueM
IMArHOCTUYECKON M OIIEHOYHOM PaboThI 32 KYPC OCHOBHO IIIKOJIBI.

ININIAHUPYEMDIE OBPA30BATEJIbHBIE PE3VYJIbTATbI
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Usyuenne yuebHOro mpemmera «Dusmka» Ha ypoBHE OCHOBHOT'O OOIIEro OOpa3oBaHMS NODKHO OOeCIeuMBaThb AOCTUSKEHME CJIeTYIOIINX
JIMYHOCTHBIX, METAIIPeIMETHbBIX U MPEeIMETHBIX 0OPa30BaTe/IbHbIX Pe3yJIbTaTOB.

JIMYHOCTHDBIE PE3VJIbTATbI

Hamp uomuyeckoe eéocnumaHue:

. MIPOSIBJIEHNE VHTEepeca K ICTOPUYM Y COBPEMEHHOMY COCTOSIHUIO POCCUIACKOI (PU3MUECKOI HAyKH;
. IIEHHOCTHOE OTHOIIIEHNE K JOCTUKEHMSIM POCCUMCKUX YUEHBIX (DU3UKOB.

Fpamﬁaucxoe u ayxoeuo-upaecmeeuuoe eochumaHue:

. TOTOBHOCTb K AKTMBHOMY YYaCTMIO B OOCYKIE€HMM OOIEeCTBEHHO-3HAUMMBbIX M ITUYECKMX IPOO6JIEM, CBSI3aHHBIX C IMPAKTUUECKUM
MIpYMeHEHMEM TOCTVKEHUI HU3UKIY;
. OCO3HaHMe BaXHOCTU MOPaTbHO-3TUYECKUX IPUHIIUTIOB B JESITEIbHOCTU YUEHOTO.

Dcmemuueckoe eochumaue:
. BOCIIpUATHE 3CTETUUYECKNX KaueCTB (bMSM‘IECKOf/i HayKu: ee rapMOHMYHOI'O IMOCTPOEHMs, CTPOroCT, TOYHOCTHU, IAKOHUYHOCTN.

I_[eHHocmu HAay4YHo020 nO3HAHUsA:

. OCO3HaHME IIEHHOCTU (U3NYECKOV HayKM KaK MOIIHOTO MHCTPYMEHTa TO3HAHWUSI MMPa, OCHOBBI Pa3sBUTUSI TEXHOJIOTMM, BasKHEMIIIEN
COCTaBJISIONIEN KY/IbTYPbI;
. pa3BUTME HAYUHOM JII0O03HATETbHOCTM, MHTEPECa K MCC/IeIOBATEIbCKON IeSITeTbHOCTH.

Dopmupoeanue Kynomypot 300p06bs U IMOUUOHANIbHO20 6/1a20N0NYyHUA:

. OCO3HaHMe HeHHOCTU 6e301acHOro o6pa3a JKU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MMpe, Ba’>KHOCTU ITpaBUJ 6e301acHOro noseneHmsd
Ha TpaHCIIOpPTe, Ha Joporax, C 3JIEKTpMYeCKMM U TeIllJIOBbIM O6OPYI[OBEIHI/IEM B JOMAIIIHUX YCJIOBUAIX;
. C(l)OpMI/IpOBaHHOCTb HaBbIKa pe(l))'IeKCI/II/I, IIpM3HaHMe CBOero rpaBa Ha OLLII/I6Ky M TaKOr'o >Ke ITpaBa y APpYyTroro 4yejioBeKa.

Tpyodoeoe socnumanue:
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. aKTMBHOE YyyacCTue B pelIeHMM MpaKTMUeCKuX 3amad (B paMKax CEeMbM, IIKOJbl, TOPOJA, Kpas) TEXHOJIOTMYECKOM ¥ COLMAIbHOM
HaIpaBJIEeHHOCTY, TPEOYIOIIMX B TOM YKCJIie M GU3NIECKUX 3HAHMIA;
. MHTEpeC K MPaKTUYECKOMY M3yYeHUIO Mpodeccuit, CBSI3aHHBIX C (PU3NKOI.

OKkonozuueckoe eochumatue:

° OpueHTaluyus Ha IIpMMeHeHne ('.l)I/IBI/II-IeCKI/IX 3H3HI/IIZ JJI1 pelieHus 3agaydy B 06JIaCTI/I OKPY)KaIOLL[eﬁ cpenbl, IVIAaHMPOBaHMA IMOCTYIIKOB U
OIIEHKM MX BO3MOYKHBIX MTOCJIECTBUIA [IJI1 OKPY3KAIOILIEN CPeJibl;
. OCO3HaHME TIJIOOAJBLHOIO XapaKTepa SKOJOTMUYECKMX ITPOOJIeM M MTyTeN UX pelleHmus..

Adanmauus o6yuarouiezocs K USMEHAIOW UMCS YC108UAM COUUANBbHOI U NPUpoOHOll cpedbl:

. MOTPEOHOCTb BO B3aMMOIEMCTBUM MPU BBIMTOJTHEHMUM MCCAENOBAaHUI U MPOEKTOB (PM3MYEeCKO) HaIpaBJ€HHOCTM, OTKPBITOCTh OIBITY U
3HAHUSM IPYTUX;

. MTOBBIIIIEH)E YPOBHS CBOE€J KOMIIETEHTHOCTY Yepe3 IMPaKTUUECKYIO IesiTeIbHOCTD;

. MOTPEO6HOCTh B (DOPMUPOBAHNY HOBBIX 3HAHMIA, B TOM 4Kcyie (GOpMyJIMpOBaTh UEN, TOHSTUSI, TUIIOTE3bl O (U3UUYECKUX OOBEKTaX U
SIBJICHUSIX;

. Oco3HaHMe Je@UIUTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEN B 06/1acTy (PU3UKY;

. IIJIAaHMPOBaHME CBOEro PasBUTHS B IPUOOPETEHNY HOBBIX (DM3MUECKUX 3HAHUIA;

. CTpeMJIeHMe aHa/IM3MPOBATh U BBISBJISATH B3aMMOCBSI3) IIPUPOIbI, OOIIECTBA ¥ SKOHOMMKM, B TOM UMCJIE C UCIIO/JIb30BaHNEM PU3MUECKUX
3HaHUI;

. OIleHKa CBOMX JEMCTBUI C YYETOM BIMSIHUS Ha OKPYKAIOIIYIO CPely, BOSMOSKHBIX TJIO0ATbHbBIX TTOC/IEICTBUIA.

METAITPEIMETHBIE PE3VJIbTATbI

yHI/IBep CaJIbHbIEe ITI03HaBaTeJIbHbIEe ﬂeﬁCTBMH
Basoewvie n0zuueckue delicmeusi:

. BBISIBJISITb U XapaKTepPU30BaTh CYIIeCTBEHHbIE MPU3HAKM 0OHEKTOB (SIBJIEHM);

. YCTaHaBIMBATh CYIIECTBEHHbBIN MPU3HAK KIaccuduKalym, OCHOBaHMS JIJisI OO00IIeHS U CpaBHEHMUS,;

. BBISIBJISITb 3aKOHOMEPHOCTY ¥ IIPOTMBOPEUMSI B pacCMaTpPUBAeMbIX (aKkTaX, HAHHBIX M HAOJIOAEHMUSIX, OTHOCSIIMXCS K (QU3MUECKUM
SIBJICHUSIM;

. BBISIBJIATb TIPUYMHHO-CJIEICTBEHHBIE CBSI3W MPU M3Y4YeHUM (U3MueCcKux SIBJIEHUM U TPOIECCOB; HeaTh BBIBOABI C MCIOJIb30BaHMEM

OJeOYKTUBHbBIX M MHOYKTUBHbBIX YMOSHKHDHEHMﬁ, BBIIBUT'aTb I'MITIOTE3bI O B3aMMOCBS35IX (bI/IBI/I‘{eCKI/IX BEJIMUNH,
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. CaMOCTOSITE€JIbHO BBIOMpATh CHOCOO pelieHus] yuyeOHOM (us3nveckoir 3amauy (CpaBHEHME HECKOJIbKMX BapMAHTOB peIeHMs, BbIOOD
HanboJIee MOAXOASIIETO C YYETOM CAMOCTOSITETbHO BbI€JIEHHBIX KPUTEPUEB).

Ba3soesie uccnedosamensckue delicmeusi:

. MCITOJTb30BaTh BOITPOCHI KaK MCC/IeIOBATEIbCKUI MHCTPYMEHT MTO3HAHNS;

. MIPOBOAMUTH IO CAMOCTOSITEJIbHO COCTaBJIEHHOMY IIJIAaHY OITbIT, HECJIOKHBbIM (U3NYECKNUI SKCIEPUMEHT, HeOOJIbIlIoe MCC/IeIoBaHe
(dusmueckoro siBieHMS;

. OIIeHMBATh HA MPUMEHMMOCTb ¥ JOCTOBEPHOCTH MH(OPMAIVIO, TIOJIYUYEHHYIO B XO/Ie MCC/IeIOBAHMS MJI SKCIIEPUMEHTa;

. CaMOCTOSITeJIbHO (popMyJIMpoBaTh OO06IIEHNS U BBIBOBI 10 pe3yJbTaTaM MPOBeNEHHOTO HAaOIIOIeHM s, OTIbITa, MUCC/IeJOBaHMS;

. MIPOTHO3MPOBaTh BO3MOKHOE JaJIbHelIIee pa3sBuTe GU3NUIECKUX MPOLIECCOB, a TAKXKe BBIABUTATh MPEAIOJIOKEHMS 00 X pasBUTUM B

HOBBIX YCJIOBUAX M KOHTEKCTaxX.

Paboma c ungopmauueii:

. MIPUMEHSITh pa3/IMYHble METObl, MHCTPYMEHTBI ¥ 3alPOChI TIPU MOMUCKE ¥ O0TOOpe MHGPOPMAIMK UM AAHHBIX C YUETOM IPEAJIOSKEHHON
yueOHOM HU3NIECKON 3amaum;

. aHaJIM3MPOBATh, CUCTEMATU3UPOBATh ¥ MHTEPIIPETUPOBATh MHPOPMALIMIO PA3IMYHbBIX BUAOB U (GOpM MpecTaBIeHN S,

. CaMOCTOSITEJIbHO BbIOMPATh ONTUMAa/IbHYIO (GOPMY MpencTaBieHus MHGOPMALMY Y MUTFOCTPUPOBATh pelllaeMble 3aauyl HECJIOKHBIMU

cxemMaMM, IuarpaMMaMim, MHOV rpaduKoM 1 X KOMOVHAIMSIMMU.

yHI/IBep Ca/IbHbIC KOMMYHUKATUBHbIC HEﬁCTBMH

Oobwenue:

. B XOlle OOCYXXIeHUs y4eOHOro maTrepuaja, pesyabTaTOB JabopaTOPHBIX pabOT M TMPOEKTOB 3aJaBaTb BOIPOCHI IO CYIIECTBY
0o6CysKIaemMoii TeMbI M BbICKa3bIBaTh UIEN, HalleJIeHHbIE Ha pellleHye 3aJaun U MojaepskaHue 61aroxenaTeibHOCTY OOIIeHNS;

. COMOCTABJIATh CBOM CYXKAEHMUS C CY;KOEHUSIMU OPYTUX YUYACTHUKOB AMajiora, OOHapy>KMBaTh pasjifume U CXOACTBO MO3UIINIA;

o BbIPA>KATh CBOIO TOUKY 3PEHMS B YCTHBIX U IMMCbMEHHBIX TEKCTaX,

. My6JIMYHO MPENCTaB/ISITh PE3YJIbTAThl BHITOJIHEHHOTO (D13MUecKOro ombITa (9KCIIepUMEHTa, UCCAeI0BaHMs, TPOEKTa).

CoemecmHas desmenvHocme (COmMpyoHu4ecmeo):

. MMOHMMATD U UCITOJIb30BaTh MIPEUMYILECTBA KOMAaHIHO M MHAVBUAYAIbHON pabOThI IIPU PeIeHN KOHKPETHOM (hM31YeCKOi MpOo6IeMbI;
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. MPYHMMATh LIeJIM COBMECTHOM [IesITeJIbHOCTM, OPraHM3O0BBIBATb [ENCTBUSI IO €€ AOCTVKEHMIO: pacIpelesisiTb poyiv, OOCYKIATb
MIPOIIECCHI ¥ Pe3yJIbTaThl COBMECTHOM PabOThl; 060011aTh MHEHMSI HECKOJIBKUX JIIOIEN;

. BBITIOJIHSITh CBOIO 4YacTh PabOThI, JOCTUrash KaueCTBEHHOTO pe3ysbTaTa IO CBOEMY HAIpaBJIEHMIO UM KOOPAMHUPYST CBOM AECTBUS C
OPYTMMM YJIeHaMy KOMaH/Ibl;

. OIIeHMBaTh KauyeCTBO CBOEro BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSM, CaMOCTOSITEbHO C(HOPMYJIMPOBAHHBIM YYaCTHMKAMM B3a-
MMOJEeCTBUS.

YHuBepca/IbHbIe PEeryIsITUBHBIE AECTBUS

Camoopzanusayus:

. BBISIBJIITH ITPO6JIEMBI B JKM3HEHHBIX ¥ YUEOHBIX CUTYALMSIX, TPEOYIOIMX AJIS pelieHns] GU3NIeCKUX 3HAaHWUI;

. OPUEHTUPOBATHCSI B PA3IMYHBIX MOAXOAAX MPUHSTUS pelleHni (MHAMBUAYAJIbHOE, IPUHSATIE PEIIeHysT B TPYIINe, IPUHSITHE pelleHnin
I'PYIIIION);

. CaMOCTOSITE€JIbHO COCTAaBJISITh aJITOPUTM peltieHuss GU3NYecKou 3amauy WiK IUIaHa MCCIeIOBAaHUS C YYETOM MMEIOIIMXCS PeCypCoB U
CcOOCTBEHHBIX BO3MOKHOCTEN, apr'yMEeHTHPOBAaTh MpefjiaraeMbie BapMaHThl PEIIeHNI;

. JeyiaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pellleHNe.

Camoxkonmpons (pednexkcus):

. JaBaTh aleKBaTHYIO OIIEHKY CUTYalMM U MpeJiaraTth MjiaH e€ M3MeHeHMS;

. OOBSICHITD TPUUMHBI TOCTVDKEHMUS (HEIOCTIKEHMST) PE3Y/IbTaTOB JIeSITeIbHOCTHU, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

. BHOCUTDb KOPPEKTUBBI B JAESITEJBHOCTb (B TOM YMCJIE B XOJ] BBITTOJIHEHUST (DM3MUECKOTO MCCIIEOBAHMS MJIM TTPOEKTA) Ha OCHOBE HOBBIX
06CTOSITETbCTB, U3MEHUBILMXCSI CUTYaIMiA, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEN;

. OIIEHMBATb COOTBETCTBME Pe3yJIbTaTa LeJIV U YCJIOBUSIM.

OMOYUOHANBHBLI UHMeENEeKM:

. CTaBUTb CeOST HA MEeCTO APYroro yesjoBeKa B XOJie CIopa WM IUC KyCCUM Ha HAYYHYIO TeMY, IOHMMaTb MOTUBbI, HAMEpPEHUS U JIOTUKY
IpyToro.

INIpunamue ce6a u opyzux:

. MpM3HABaTh CBOE IIPaBO Ha OILIMOKY MpM pelleHuy (U3MYecKuxX 3afad WiX B YTBEPKAEHMSIX Ha HayuyHble TeMbl M TaKOe Ke IPaBO
IpYToro.
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INMPEIMETHDBIE PE3VJIbTATbI

7 KJIIACC

[TpegmeTHbIe pe3yIbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTb CPOPMIPOBAHHOCTb Y 0OYUAIOIINXCST YMEHUIA:

. MCIIOJIb30BaTh MOHSTHS: DU3MUecKre U XUMMUYECKMe SIBJIEHUS; HaOMoeHe, SKCIIePUMEHT, MO/e/b, TUIIOTe3a; eAVHUIIbI (PU3nIecKmnx
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BellecTBa (TBEpHOe, KMUIKOe, ra3000pasHOe); MeXaHu4ecKoe IBVKeHMe (paBHOMEPHOe,
HEepaBHOMEPHOe, TMPSIMOJIMHENHOE), TPAeKTOPuUsl, PpaBHOAEMCTBYIOIIAs Cui, nedopmaims (ympyras, IIJIacTUUecKas), HEBECOMOCTb,
COOBIIAIOIINECS COCYIbI;

. pasymuath sBaeHus (audd@ysus; TeruioBoe NBMKEHME 4YacCTUI[ BeIeCTBAa; pPaBHOMEPHOE MBIDKEHMEe; HepaBHOMEPHOE MBIKEHUE;
MHEPIMS; B3aMMOJIEVICTBYE TeJI; PaBHOBECHE TBEPABbIX Tejl C 3aKPEeIVIEHHOM OChI0 BpallleHMs; Irepenava [IaBjeHMs TBEPIbIMM TeJIaMMu,
SKUIKOCTSIMM UM Ta3amy; aTtMochepHoe [aBjieHMe; IIaBaHMe Tesl; IpeBpallleHNs] MeXaHMYEeCKOM SHepruu) IO OMMCAHMIO UX XapaKTePHBIX
CBOJVICTB ¥ Ha OCHOBE OITbITOB, AEMOHCTPUPYIOIINX JaHHOe (Pu3ndyecKkoe SIBJIEHUE;

. pacrio3HaBaTh IMPOSIBJEHME M3YUYEHHBIX (U3MUECKUX SIBJIEHMI B OKPY’KAIOIIEM MMpe, B TOM uucie Ghusmuueckue sSIBJIeHUST B IPUPOIE:
MpUMepbl IBVKEHUS C PasJIMYHbIMM CKOPOCTSMM B JKMBOM M HEXMBOM IPUPOJIE; HEUCTBME CWIbl TPEHMS B MPUPOAE U TEXHUKE; BIIUSHUE
arMoc(hepHOro JaBjieHUsI Ha JKMBOM OpraHM3M; IJIaBaHMe pbIO; pbluary B Tejie 4YeJOBeKa; MPM TOM IEepPeBOAUTH MPAKTUUYECKYIO 3a/1ady B
yueOHYIO, BBIIE/ISTh CYIIECTBEHHBIE CBOVICTBA/IIPU3HAKN (U3NIECKUX SBJIEHWII;

. ONMCHIBATh M3yUYEHHbIE CBOVICTBA TeJI U (HU3MUeCcKMe SIBJIEHMSI, UCTIOIb3Ys GU3MUYECKNe BeJIMUMHBI (Macca, 00bEM, TUIOTHOCTh BEIleCTBa,
BpeMsl, MyTb, CKOPOCTb, CPeIHSSI CKOPOCThb, CWJIa YIIPYTOCTU, CUJIa TSKECTH, BeC Tesla, Cujia TpeHwusl, JaBjieHue (TBEPAOTO Tesa, SKUIKOCTH,
rasa), BbITJIKMBAIOIIAs Cujla, MeXaHuuecKas paboTa, MOIITHOCTb, TIJIEYO CUJIbl, MOMEHT CUJIbI, KO3(PGUIMEHT MTOJI€3HOTO AEMCTBUSI MEXaHU3MOB,
KMHEeTMUYeCcKass M TOTeHIMa/IbHAsl SHeprusi); Ipyu OMMCAaHUM TPaBWIbHO TPAKTOBaTh (U3MYECKMUI CMbBICI MCIOAb3yeMbIX BeJIMUMH, UX
00603HaUEHMS U eIMHUIIBI GU3NUECKUX BEJIMUMH, HAXOOUTb (OPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (U3MUECKYIO BeIMUMHY C IPYTMMU BEJIMUMHAMM,
CTPOUTH I'PAGUKM U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIMYMH;

. XapaKTepu30BaTh CBOMCTBA TeJl, GuU3MUeCKye SIBJIEHUSI M TPOLIECChI, MCIIOIb3Ys MpaBuIa CJIOXKEHUs CWI (BIOIb OHOV TPSIMOi), 3aKOH
I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBWJIO paBHOBecus pbiuara (6Ji0Ka), «30JI0TOe MPaBUIO» MeXaHWUKM, 3aKOH COXpaHeHUs
MeXaHNYEeCKO SHepruu; P STOM JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIMChIBAaTh €I0 MaTeEMaTUYECKOe BbIPasKeHNE;

. OODBSICHATDL (PU3NUeCcKMe SIBJIEHMS, TPOIECChl UM CBOMCTBA TeJ, B TOM UYMCJIe M B KOHTEKCTE CUTYalUM MPaKTUKOOPUEHTUPOBAHHOIO
XapaKTepa: BBISBJISITb MPUUMHHO-CJIEICTBEHHbIE CBSI3M, CTPOUTH OOBsSCHeHMe M3 1 —2 JIOTMYeCKMX IIIaroB C OMOpPOV Ha 1—2 M3y4yeHHBIX
CBOMCTBA GMU3MUECKUX SIBJIEHUN, (DU3NUECKUX 3aKOHA WJIY 3aKOHOMEPHOCTH;

. peraTh pacyE€THbIe 3amauM B 1—2 IeiCTBUS, MCIIOAb3YS 3aKOHBI M (OPMYJIbI, CBSI3bIBAOIIME (U3MUECKME BEIMUYMHBI: Ha OCHOBE
aHa/M3a YCJIOBMSI 3a/lauM 3aMMChbIBaTh KpaTKoe yCJIOBMe, MOACTAaB/SATh husmMueckme BeIMUYMHbI B OPMYJIbl U MPOBOAUTb PACUYETHI, HAXOAUTH
CIIpaBOYHbBIE TaHHbIE, HEOOXOIMMbIE [IJIST pellleHNsT 3a/1a4, OIeHMBATh PeaMCTUYHOCTD MOJTyUYeHHOM (DU3MUeCKONM BEeJIMUMHBI;
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. pacrosHaBaTh IIPOOJEMbI, KOTOPbIe MOKHO PEeLlNUTb IpU IMOMOIIM (U3UUECKUX METOAOB; B ONMCAHUM UCCIEAOBAHUS BbIIEISITb MPO-
BepsieMoe MpearnoJioxkeHne (TUIOTe3y), pasanyaTh M MHTEPIPETUPOBAaTh IMOJYUYEHHbI pPe3yJbTaT, HaXOAUTb OIIMOKM B XOJe OIIbITa, JIejiaTh
BBIBO/IbI TIO €TI0 pe3yJibTaTaM;

. MPOBOAUTL OIbBITHI IO HAOMIOAEHMIO (QU3NYECKUX SBJAEHUI WM (U3NUECKUX CBOWCTB Tesl: (OPMYJIMPOBATh IPOBEpsSeMbIe
TIpeIIOIOKeHNsI, COOMpPaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO0 000pyI0BaHMSs, 3alMChIBATh X0, ONbITa ¥ (OPMYJIMPOBATh BHIBOIbI;

. BBITIOJTHATh MPSIMbIE M3MEPEeHMsT pacCTOSIHMS, BpeMeHM, MacChl Tejla, 00béMa, CUJIbI M TEMIIEPATYyphbl C MCIIO/Jb30BaHMEM aHAJIOTOBBIX U
IM(GPOBBIX IPUOOPOB; 3aMMChIBATH ITOKA3aHMS MIPUOOPOB C YUETOM 3aJaHHONM aOCOJIIOTHOM MOTPEIIHOCTY U3MEPEHMUIA;

. MPOBOAUTb MCCJIEIOBaHME 3aBUCUMOCTM OIHOM (U3MUECKON BeJMUMHBI OT [JPYroil C MCIOJb30BaHMEM IIPSIMBIX WM3MEpeHuUi
(3aBMCMMOCTM ITyTM PaBHOMEPHO ABVIKYIIErOCS TeJla OT BpeMeHM IBVDKEHMS Teja; CUJIbI TPEeHMSI CKOJIbKEHMsI OT Beca Tejla, KavyecTBa
00pabOTKY MOBEPXHOCTEN TeJI ¥ HE3aBUCUMOCTY CUJIbI TPEHMSI OT IIOIIAAY CONPUKOCHOBEHMS TeJI; CUJIbI YIIPYTOCTU OT YAJIVMHEHMUS MPY>KUHBI;
BBITQJIKMBAIOIIEN CUJIbI OT 0OBEMA MOTPYKEHHON YaCTU Tejla M OT TVIOTHOCTY JKUAKOCTU, €€ He3aBMCUMOCTM OT IUIOTHOCTU TeJjla, OT TJTyOUHBI,
Ha KOTOPYIO IOTPY>KEHO TeJIO; YCJIOBUI IIJIaBaHMSI TeJ, YCJIOBUI paBHOBECHMs pbluara ¥ OJIOKOB); y4aCTBOBAaTb B IUIAHMPOBAHUM YUe€OGHOIO
MCCJIeIOBaHMsI, COOMpATh YCTAHOBKY ¥ BBIMIOJIHATb M3MEpPEeHMs, CJIeLys IpeaJIOKEHHOMY IUIaHy, (GMKCHMPOBATh pPe3ysbTaThl IOTYYEHHON
3aBUCUMOCTY (QU3MUECKUX BEJIUUMH B BUIE MPeIJIOKeHHbIX TabnIl U rpadyKoB, JeaTh BRIBOALI 10 pe3y/bTaTaM MCCAeqOBaHMS;

. MTPOBOAUTb KOCBEHHbBIE M3MepeHs GU3NUECKUX BeIMUMH (TUIOTHOCTh BEIIeCTBA SKMUIKOCTY M TBEPAOTO TeJjia; CUJIa TPEHMST CKOJIbKEHMS;
IaBJIeHe BO3[yXa; BbITAJKMBAIOIIAS CUJja, JeMCTBYIOIIAs Ha MOTPY)KEHHOE B SKMUIKOCTh TeJIO; KO3(D@UIMEHT IMOJE3HOr0 OeliCTBUS IMPOCThIX
MEXaHU3MOB), CJIEMysI MPEIJIOKEHHOMW MHCTPYKIMM: TPU BBIMIOJHEHUM U3MEPEHUII COOMPATh SKCIEPMMEHTAIbHYIO YCTAHOBKY M BBIYMCI/ISTH
3HaUYeHMe MCKOMOJ BeJINUMHBI;

. cobJTIoAaTh MpaBWIa TEXHUKY 6€30MacCHOCTHM IpU paboTe ¢ J1abopaTOpHbIM 0OOPYIOBAHNEM;

. YyKas3bIBaTb TPUHIUIIBI JECTBUS MPUOOPOB M TEXHUUYECKUX YCTPOWCTB: BEChl, TEPMOMETD, OMHAMOMETpP, COOOIIAOIINECS COCY/IbI,
6apoMeTp, pblyar, MOABVKHBIN M HEITOABVDKHBIN OJIOK, HAKJIOHHAS TVIOCKOCTD;

. XapaKTepu3OBaTh MPUHIIMIIBI IECTBMUS WU3YUEHHBIX IPUOOPOB M TEXHUUECKMUX YCTPOICTB C OMOPOV Ha MX OmMcaHus (B TOM YuCJIe:

MTOAIIUITHUKHA, YCTPOMCTBO BOAOIPOBO/IA, TUIAPABINYECKUIA TTPECC, MAaHOMETP, BICOTOMED, ITOPIITHEBOI HACOC, apeOMETp), UCITOIb3Ys 3HAHUS O
CBOMCTBAxX (GU3NUECKUX SIBJIEHUI ¥ HeOOX0oauMble (hM3MUecKkue 3aKOHbI ¥ 3aKOHOMEPHOCTH;

. MIPUBOJINUTHL TIPUMeEpPBI / HaXOAUTb MHGOPMAIMIO O MpUMepax MPAKTUUYECKOrO MCIIOIb30BaHMS (GU3MUECKUX 3HAHUM B TOBCEIHEBHON
SKU3HU IJ1s1 obecrieueHyst 6e30MacHOCTM Iy OGpallieHny ¢ MpubopaMu U TEXHUYECKMMM YCTPOCTBAMY, COXPAaHEHMS 3M0POBBST M COOJTIOEHNS
HOPM 5KOJIOTMYECKOT'O TIOBEIEHNSI B OKPY’KAIOIIIEN Cpeie;

. OCYIIECTBJISITb OTOOP MCTOYHMKOB MHbOpMaimuy B cetTu VHTepHET B COOTBETCTBMM C 3alaHHBIM IMOMCKOBBIM 3allpOCOM, Ha OCHOBeE
VMMEIOIIMXCS 3HAHMIA U TTYTEM CPaBHEHMSI PasIMUYHBIX MCTOYHMKOB BbIAEISATH MH(POPMAIIO, KOTOpAs SIBJISIETCS TTPOTUBOPEUMBOI UM MOXKET
OBITh HEJJOCTOBEPHOM;

. MCIIOJIb30BaTh IPM BBIMOJHEHUM Y4YE€OHBIX 3aJaHUl HAyYHO-TIOMYJIIPHYIO JMTEpPaTypy GU3MUECKOTO COMAEepsKaHus, CIPaBOYHbIE
Marepuasbl, pecypcbl cetu VHTepHeT; BiameTb MpMEMaMM KOHCIIEKTMPOBAHMSI TEKCTa, MpeoOpasoBaHus MHGOPMAIUKU M3 OJHOM 3HAKOBOI
CUCTEMBI B IPYTYIO;
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. co3ZaBaThb COOCTBEHHbIE KpaTKyue IMMCbMEHHbIE M YCTHbIE COOOIIEHMSI HA OCHOBe 2—3 MCTOYHMKOB MHMOpMarym (pusnueckoro co-
Iep>KaHusl, B TOM 4Mcie MyOGJIMYHO AeiaTh KpaTKue COOOILIEHMs O pe3ysbTaTaxX MPOEKTOB WM YYeOHBIX MCCIeOOBAaHU; MPU 3TOM I'PaMOTHO
MCITOJIb30BATh M3yYEHHbIN MTOHSTUITHBIN amnmapaT Kypca Gu3uKy, COMPOBOKAATh BRICTYIIEHNE TTpe3eHTalel;

. TIPY BBITMOJTHEHUYM YUeOHBIX IPOEKTOB M MCC/IENOBAaHMI pacIpelnesiaTh OOSI3aHHOCTM B TPYIIE B COOTBETCTBMM C TIOCTaBJIEHHBIMMU
3aJa4amMy, CJIeOUTb 3a BBIMOJHEHMEM IUIaHa AEMCTBUM, afeKBAaTHO OlLIEHMBAaThb COOCTBEHHBIN BKJIA B AESITEIbHOCTh T'PYIIIbI; BbICTPAaMBaTh
KOMMYHMKATVBHOE B3aMIMOJI€/ICTBYE, YUUTHIBASI MHEHME OKPY>KAIOIINX.

8 KJIACC

[TpegmeTHbIe pe3ybTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMIPOBAHHOCTb Y OOYYAIOIINXCST YMEHUN:

. MCIIOJIb30BaTh IMOHSTHSI: Macca M pasMepbl MOJIEKYJI, TEIJIOBOE ABVMKEHME aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHMSI BellleCTBa,
KpUCT/UTMYEeCKMe ¥ aMopdHble Tesia, HACBIILIEHHbI M HEHACBIIIEHHbIV Map, BJIAKHOCTb BO3AYyXa; TeMIlepaTypa, BHYTPEHHSSI SHEpPrus,
TEIJIOBOV ABUTATEJIb; 3JIEMEHTAPHbBIN 3JIEKTPUYECKUI 3apsifi, SJIEKTPUUYECKOe T0Jie, TPOBOTHUKIN U IMJIEKTPUKY, TIOCTOSIHHBIN 3JIEKTPUUECKUN
TOK, MarHUTHOE TI0JIE;

. pasymuarh sBJeHMs (TEIUIOBOe paclllMpeHMe/CskaTue, TeIviolepenayva, TEIIOBOE paBHOBECHMEe, CMaudMBaHMe, KalWLISIPHbIE SIBJIEHUS,
MCIapeHue, KOHIEHcalMs, IUIaBjeHue, KpucTaum3aius (OTBepAeBaHue), KUIIeHMe, TeIvionepenaya (TEIIONPOBOJHOCTb, KOHBEKIINS,
U3JTyU€eHMe); SIEKTPU3aIs T, B3aMMOAENCTBYE 3apsIIOB, IEMCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHME, B3aMOIE/CTBME MAarHUTOB,
JeMCTBME MAarHMTHOTO IIOJIS1 HAa MPOBOJHMK C TOKOM, 3JIEKTPOMAarHMTHAs MHIOYKIMS) MO OMMCAHMIO MX XapaKTepHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JaHHOe (HU3UUYEeCKOoe SIBIIeHNE;

. pacro3HaBaTh IPOSIBJIEHNE M3YUYEHHbIX (DU3MUECKMX SIBJEHUIM B OKPY’KaIOIeM MMpe, B TOM 4ucie Gusmyeckue SIBJIEHUS B MIPUPOJIE:
MMOBEPXHOCTHOE HAaTsKeHMe M KalWJIISIpHbIe SIBJIEHNST B TIPUPOZE, KPUCTAUIbI B TIpupoze, usnydenne CosHIlA, 3aMep3aHue BOJOEMOB, MOPCKIE
6pu3bl, 06pa3oBaHMe pPOChl, TYMaHa, MHes, CHEra; 3JIEKTpUUECKNe SIBJIEHUS B aTMOChepe, 3JIEKTPUUECTBO KUBBIX OPraHM3MOB; MarHUTHOE TOJIe
3ewsn, npend MOJO COB, POJb MarHMTHOTO TOJSI AJIS KU3HM Ha 3eMJie, MOJISIPHOE CUSTHME; TIPU 3TOM IepeBOAUTH MPAKTUUECKYIO0 3a7adyy B
yueOHYIO, BBIIEJISITh CYIIECTBEHHbBIE CBOVCTBA/TIPU3HAKM (HUUUECKUX SIBJIEHUI;

. ONMCHIBATh M3yUYEHHbIE CBOMCTBA TeJ U (U3NUYECKME SIBJIEHMS, UCTIO/Ib3Ysl (GU3MUecKue BeJIMUMHbI (TeMIlepaTypa, BHYTPEHHSIST SHEPIus,
KOJIMYECTBO TEIUIOThI, yeabHas TEIUIOEMKOCTb BEIECTBAa, YAeJbHas TeIIOTa IUIaBJIeHMs], yaeJbHas TeIuloTa MapooOpasoBaHMs, yaeabHast
TEIJIOTa CrOpaHMs TOIIMBA, KOIDOUIMEHT IMOJe3HOTO AEeMCTBUS TEIUIOBOM MAaIIMHbI, OTHOCUTENbHAS BJIAXKHOCTb BO3AYyXa, JIEKTPUUECKUN
3apsl, Cwia TOKa, 3JIeKTpUUeCKOoe HampsikeHue, COMpPOTUBJIEHME IMPOBONHMKA, YIeIbHOEe CONPOTMBIIEHME BellecTBa, paboTa M MOIIHOCTb
3JIEKTPUYECKOTO TOKA); MPU OMMCAHMUM MPAaBWIbHO TPAKTOBAaTh (MU3MUYECKUI CMbBIC MCIIOJb3yEMbIX BEJIMUNH, OO03HAYEHUS U €IUHUIIBI (QU3Y-
YeCKUX BeJIMUMH, HAXOAUTh GOpPMYJIbI, CBSI3bIBAIOIIME AAHHYIO (DU3MUECKYIO BeJIMUMHY C APYTUMU BeIMUMHAMMU, CTPOUTD I'PadM KU U3yUeHHBIX
3aBUCUMOCTEN (DU3NYECKMX BEJIMUMH;

. XapaKTepu3oBaTh CBOMCTBA TeJj, GusMueckue SIBJeHMUS] U TPOIECChl, UCIOAb3ysI OCHOBHbIE TMOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKOM
TEeOpUM CTPOEHMSI BEIeCTBa, MPUHIIMIT CYTIePIIO3ULIMM TTOoJIel (Ha KaueCTBeHHOM YPOBHE), 3aKOH COXpaHeHMs 3apsa, 3akoH Oma 1j1s yyacTKka
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uerny, 3akoH [I>koynst - JleHIla, 3aKOH COXpaHEHMSI SHEPTUM; IpPU 3TOM [1aBaTh CJIOBECHYIO (GOPMYJMPOBKY 3aKOHA M 3alMChbIBaTh €ro
MaTeMaTUYeCKoe BbIpaskeHMe;

. OOBSACHATH (pU3MUECKME MPOLIECCH ¥ CBOMCTBA TeJI, B TOM UYMC/E ¥ B KOHTEKCTE CUTYalUil MPaKTUMKO-OPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITb TIPUUMHHO-CJIEICTBEHHbIE CBSI3M, CTPOUTH OObsIicHeHMe M3 1 - 2 JIOrMUecKMX IIIaroB C OMopoyi Ha 1 - 2 M3yuyeHHBIX CBOMCTBA
busnuecknx sBaeHM, GU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN; pelllaTh pacuéTHble 3a7auu B 2 - 3 NENCTBUS, MCIIOJIb3ySl 3aKOHbI U
dbopmyibl, cBsI3bIBaIOIIME (DU3MYECKME BeIMUYMHBI: Ha OCHOBE aHajM3a yCJIOBMS 3afauy 3alMChbiBaTh KPAaTKOE YCJIOBME, BBISBJISIT HEIOCTATOK
IaHHBIX [IJIST PellleHNsT 3a1a4M, BbIOMpPATh 3aKOHBI ¥ (POPMYJIbI, HEOOXOIMMbIE JIJISI €€ pellieHNs], TPOBOAUTD PACUEThl ¥ CPAaBHMBATDH MOJTYUYEHHOE
3HaueHue (pU3NIeCcKOy BeJIMUMHBI C U3BECTHBIMM JaHHBIMMA;

° pacCIrio3HaBaTb HpO6J’I€MbI, KOTOpbI€ MO>XHO pEIINTDb ITPpM IIOMOIIN d)MBquCKI/IX METOOOB; UCIIOJIb3YyA OIIMCaHUe UCCIedJOBaHMA, BhIAC/ISITh
IIpoBepsaeMoe Ipeariojao>KeHne, OIeHMBaTh IIPAaBUJIbBHOCTD ITOPsIAKa IMpOBeAeHM UCC/Iea0BaH A, eJ1aTb BbIBOIDbI;
° IIPOBOAIUTDL OIIBITBHI IIO Ha6J'[IO,ILeHI/I}O d)MBI/I‘IeCKI/IX SBJIGHUI WUJIU (:l)I/IBI/IquKI/IX CBOJICTB TeJl (KHHI/IJ’[J’IHprIe sBJIEHV, 3aBMCUMOCTDb

IaBJIeHMs BO3AyxXa OT ero o6bEéMa, TeMIlepaTypbl; CKOPOCTM IIpoIlecca OCTbIBaHMS/HAarpeBaHMUSI MpPU U3JIyYeHMM OT I1IBeTa W3Jy-
YaroIIe/TTOTJIOIIAIOIIEN TTOBEPXHOCTH; CKOPOCTh MCIIapeHMs BObI OT TEMIIEPATYPhI KUIKOCTHU U TIJIOIIAAN €€ MOBEPXHOCTH; 3JIEKTPU3ALINS TeJl
M B3aMMOJENCTBME IJIEKTPUUECKUX 3apsiIoB; B3aMMOZIENCTBME IIOCTOSIHHBIX MAarHMTOB, BU3yaJIM3alMsi MarHUTHBIX IIOJIEM TTOCTOSTHHBIX
MAarHUTOB; OEMCTBUSI MarHUTHOTO TIOJISI HA IIPOBOJHMK C TOKOM, CBOVICTBA 3JIEKTPOMAarHmUTa, CBOVCTBA JIEKTPOJABUTATESI TIOCTOSTHHOTO TOKA):
dbopmysMpoBaTh MpOBepsieMble IPEANONOKEHNS, COOMpaTh YCTAaHOBKY M3 IIPENJIOKEHHOTO OOOPYHOBaHMS; OIMMCHIBATHD XOI OIbITa U
(opmypoBaTh BHIBO/IbI;

. BBITIOJIHSITh TIPSIMbIe M3MEpPEHMs TeMITepaTypbl, OTHOCUTEIbHOV BJIAKHOCTM BO3AyXa, CUJIbI TOKA, HAIpPSIKEHMS] C MCITOIb30BaHMEM
aQHAJIOTOBBIX TMPUOOPOB M JAaTUMKOB (HU3MUECKUX BEIMUYMH; CPaBHUBATh pe3yJIbTaTbl M3MEpPEHMII C YYETOM 3aJaHHOV abCOIOTHOM
MTOTPEITHOCTH;

. MPOBOAUTb MCCJIEIOBAHME 3aBUCUMOCTM OJHOM (HU3MUECKON BEeJMUMHBI OT JPYroil C WMCIOJb30BAaHMEM IIPSIMBIX W3MEPEeHUN
(3aBUCUMOCTb COMPOTUBJIEHMSI TIPOBOAHMKA OT €ro IJIMHbI, IUIOIIAAM TIOTNIEPEYHOTO CEUYEHUSI Y YAEJIbHOTO COIMPOTUBJIEHUSI BeIlecTBa
MPOBOAHMKA; CUJIbI TOKA, UIYIIETO uyepe3 MPOBOMHMK, OT HAMPsKEHMs Ha ITPOBOMHMKE; MCCIeNOBaHNe TOC/IeIOBAaTEIbHOTO U MapauieIbHOTO
COeMHEHNI TTPOBOAHMKOB): IJIAHMPOBATh MCCIEIOBaHMe, COOMPATh YCTAHOBKY ¥ BBIMIOJHATb M3MEPEHUS, CJIelysl MpeasIosKeHHOMY IIaHY,
(bukcupoBaTh pe3ysIbTaThl MTOJTYUYEHHON 3aBUCMMOCTHU B BUe TaOuUIL U rpadMKOB, Aej1aTh BHIBOIBI ITO Pe3yJIbTaTaM MCCAeqOBaHMS;

. MIPOBOJIUTb KOCBEHHbIE M3MePeHMsT GU3NUECKUX BeJIMUMH (ye/bHas TEIJIOEMKOCTh BEIeCTBa, COMPOTUBIIEHME TTPOBOHMKA, paboTa u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA): IJIAHMPOBATh M3MepeHMsI, COOMPATh 3KCIIEPUMEHTAIbHYIO YCTAaHOBKY, CJIeYsT TPEeIJIOSKEHHON MHCTPYKIINHA,
Y BBIYMCJIATh 3HAUEHVE BEJIMYMHBI;

. cobJrofaTh MpaBuia TEXHUKY 6€30IacHOCTM Py paboTe ¢ J1abopaTOpHbIM 060PYIOBAHNEM;

. XapaKTepU30BaThb MPUHLIMIBI JECTBUSI M3YUEHHBbIX MPUOOPOB M TEXHUYECKMX YCTPOMCTB C OMOPONM Ha UX OMMCAHUS (B TOM YMCJIE:
cucTeMa OTOTUIEHUS TOMOB, TUTPOMET], TTapoBast TypOMHa, aMIIepMeTp, BOJbTMETD, CUETUMK 3JIEKTPUUECKON SHEPTUM, JJIIEKTPOOCBETUTEIbHbIE
MpUOOPBI, HarpeBaTe/IbHbIE 3JIEKTPOIIPUOOPHI (ITPUMEPDI), SJIEKTPUUECKME TTPEIOXPAHUTEN; SJIEKTPOMArHUT, 3JIEKTPOABUTATENb TOCTOSTHHOTO
TOKA), UCMOJIb3Y$ 3HAHMS O CBOVICTBAX (M3MUECKUX SIBJIECHUI U HeOOX0oaMMble (pr3nvyecKyie 3aKOHOMEPHOCTH;
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. pacIio3HaBaTh MPOCTbIE TEXHUYECKME YCTPOMCTBA M M3MEPUTEIbHbIE TTPUMOOPHI MO CXeMaM M CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETD, ABUTATEb BHYTPEHHEIO CrOpaHMs, 3JIEKTPOCKOII, PEOCTAT); COCTABJIATh CXEMbI JIEKTPUUECKIUX
1erel ¢ Moc/ieJOBaTeIbHbIM U Mapasule/ibHbIM COeIMHEHVEM 3JIEMEHTOB, pasnyasi yCJIOBHbIE 0O03HAUeHMs 37IEMEHTOB 2JIEKTPUUECKUX LeTelt;
. MIPUBOAUTDH TPUMEPbI/HAXOOUTb MHPOPMALMIO O TMpMMepax MPAKTUUYECKOTO MCIIOIb30BaHMS (GU3NUECKUX 3HAHMM B ITOBCEIHEBHOM
KM3HM IS obecrieyeHMs] 6Ge30MacHOCTM Ipu obpalieHuyu ¢ npubopamMyu M TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMSI 3[I0pPOBbS U
COOJTIOIEHNST HOPM 3KOJIOTMYECKOTO TIOBEIeH)s B OKPYKaIOILEel CpeJie;

. OCYHIECTBJISITh TOUCK MHbopMammy  (usmMueckoro copepykanus B cetu VIHTepHeT, Ha OCHOBE MMEIOIIMXCS 3HAHUI U ITyTEM
CpaBHEHMSI AOTIOJHUTETBHBIX MICTOUHUKOB BBIIEJSATh MH(POPMALINIO, KOTOpAs! SIBJISIETCST TPOTUBOPEUYMBON MM MOSKET OBITh HELOCTOBEPHOIA;
. MCIIOJIb30BaTh IPU BBIMOJHEHUM Y4YeOHbIX 3aJaHUl HAyYHO-TIOMYJIIPHYIO JIMTEPATypy GU3MUECKOTO COMAEepsKaHMs, CIPaBOYHbIE

MaTepuasbl, pecypcbl cetu VHTepHeT; BjaeTb NMpUEMaMM KOHCIIEKTMPOBAHMS TEKCTa, Mpeobpa3oBaHus MHbOpMaLuyu M3 OFAHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

. co3zaBaThb COOCTBEHHbIe MUCbMEHHbIe M KpaTKue YCTHble CooOlleHus, 06001as MHPopMaluio U3 HECKOJbKUX MCTOUYHUKOB Gu3u-
YeCKOTO COZEepsKaHMs, B TOM YKCJIe MyOJIMYHO MPEeACTaB/siTh Pe3yJbTaTbl MPOEKTHOM MM WMCCAeOBATENbCKON AesiTeIbHOCTM; TIPU 3TOM
IPAaMOTHO MCIIO/Ib30BaTh M3yUeHHbIV MOHSITUMHBIN annapaT Kypca Gusmukiu, COmpoBOXKAATh BbICTYILJIEHME ITpe3eHTalel;

. MIPY BBITIOJITHEHUY YUEOHBIX MPOEKTOB M MCCAeIOBaHMI (MU3MUECKUX TTPOIIECCOB pacIpenessiTb 0OSI3aHHOCTY B TPYTIIE B COOTBETCTBUM C
MOCTaBJIEHHbIMM 33layaMi, CJAeOUTb 3a BBINOJHEHMEM IIJIaHA JEeMCTBUIA M KOPPEKTUPOBATh €ro, aJleKBaTHO OlLleHMBAaThb COOCTBEHHbIN BKJIA[, B
IesSTeJIbHOCTD I'PYIIITBI; BBICTPAMBAaTh KOMMYHMKATUMBHOE B3aMMOIEVICTBIE, ITPOSIBJISIS TOTOBHOCTD paspeliaTh KOH(IMKTHI.

9 KJIACC

[TpenmeTHbIe pe3ysibTaThl HA 6A30BOM YPOBHE JOJIKHBI OTPaXKaTh CHOPMMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:

. MCITO/TIb30BaTh MOHSATYSI: CUCTEMA OTCUETa, MaTepuasibHas TOYKA, TPAEeKTOpWMs, OTHOCUTETBbHOCTb MEXaHMUYECKOTO MABMKEHUS, [e-
dbopmanus (ympyrasi, miacTuyeckas), TpeHue, LeHTPOCTPEMUTEbHOEe YCKOpeHNe, HEBeCOMOCTb U Teperpysku; LEHTP TSDKeCTH; abCOTI0THO
TBEpAOE TeJOo, IEHTP THKECTU TBEPAOTO Tejia, paBHOBeCKE; MeXaHMuecKue KoyieGaHus M BOJHbBI, 3BYK, MHGPasBYK U YJIbTPa3BYK;
3JIeKTPOMArHUTHbIE BOJIHBI, IIKAJIa 3J€KTPOMArHUMTHBIX BOJIH, CBET, OJM30PYKOCTb U AAJbHO30PKOCTD, CIIEKTPbI UCITYCKAHUS M TIOTJIOIIEHMS;
anbda, 6eTa ¥ raMMa-U3TydeHMsI, U30TOIIbI, SIAePHAs SHEPreTuKa;
. pasnuyaTh siBJieHMsI (paBHOMEpPHOe ¥ HepaBHOMEPHOe IIPSIMOJIMHEIHOe [BVDKEeHMe, PaBHOYCKOpPEHHOe IPSIMOJIMHEHOe [BVKEHMeE,
CBOOOHOE TaZieHMe Tesl, paBHOMEpHOe IBVKEHME 10 OKPY>KHOCTH, B3aMMOJIEICTBIME TeJl, peaKTUBHOe ABMKEeHMe, KojiebaTe/IbHOe ABMKeHNe
(3aTyxaIiye ¥ BbIHYKIEHHble KojebaHusl), Pe30HAHC, BOJIHOBOE [BMKEHMEe, OTpPaskeHMe 3ByKa, IPSIMOJIMHEIHOe paclpoCTpaHeHNe,
OTpaskeHue U TpeJioMJIeHMe CBeTa, [TIOJTHOe BHYTpPeHHee OTpaskeHMe CBeTa, pas3jioxkeHyue Oesioro CBeTa B CHEKTP U CJIOKeHMEe CIeKTpaabHbIX
I[BETOB, JUCIIEPCHSI CBETA, eCTECTBEHHAs! PaAI0OAKTMBHOCTDb, BO3HMKHOBEHME JIMHENUATOTO CIEeKTPa M3TyUYeHMsI) IO OMMCAHMIO X XapaKTepPHBIX
CBOMCTB ¥ Ha OCHOBE OITbITOB, J€EMOHCTPUPYIOIINX JaHHOe Gu3nYecKoe sSIBJIeHNE;
. pacrio3HaBaTh MPOSIBIEHNE M3yUeHHbIX (U3MYECKMX SIBJIEHUI B OKPY’KAroIeM mMupe (B TOM umcie Gusmyeckue sSIBJIEHUS B MIPUPOJIE:
MIPWIXBBI M OTJIVBBI, ABVOKeHMe TiaHeT COJTHEYHOM CUCTEMbI, PeakKTMBHOE IBMKEHME SKMBBIX OPraHM3MOB, BOCIIPUSTIE 3BYKOB SKMBOTHBIMMU,
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3eMJIeTpsSICeHMe, CeICMMUeCKMe BOJIHBI, ITyHaMM, 3XO, LIBETa TeJl, ONTUYECKMe SIBJIEHMS B IpPUpoae, GMOJIOTMYECKOe AEMCTBME BUIMMOTO,
yAbTPa(GUOIIETOBOTO ¥ PEHTTEHOBCKOTO M3JTyU€HMIA; €CTEeCTBEHHBIN pPaAVOaKTMBHBIM (OH, KOCMMUUECKME JTyUM, PaAMOaKTMBHOE M3JTydeHMe
MIPUPOIHBIX MUHEPAJIOB; AEMCTBYE PAAMOaKTUBHbBIX U3TyYeHUI Ha OPraHu3M YejioBeKa), IIPY 3TOM IepeBOAUTD MPAKTUYECKYIO 3a1ady B yueo-
HYIO, BbIIEJIATh CYIIIECTBEHHbIE CBOVICTBA/TIPU3HAKY (HU3NUYECKUX SIBJIEHUI;

. ONMCHIBATh M3y4YEHHbIE CBOMCTBA Te U (PU3MUecKue SIBJIEHMS, UCIOJb3ys (u3ndyecKyre BeJIMUYMHBI (CPemHsiT M MIHOBEHHAs CKOPOCTh
TeJa MpU HEepaBHOMEPHOM [BVDKEHMM, YCKOpDEHMe, TepeMellleHne, MyTh, YIoBas CKOPOCTb, CHMjIa TPEHMUsS, CUJIa YIPYTOCTH, CWIA TSKECTH,
YCKOpeHMe CBOOOIHOrO MafieHusl, BeC Tesla, MMITYJIbC TeJla, MMITYJIbC CMUJIbI, MeXaHM4ecKass paboTa M MOIIHOCTb, ITOTEHIIMAIbHASI SHEPTHUS TeJa,
MTOJHSITOTO Haf, MOBEPXHOCTBIO 3eMJIM, IMOTEHIMAIbHAS SHEPIUsl C’KAaTOM MPYKMHbI, KMHETHYECKass YHeprusl, MojaHasi MexaHuyecKass SHeprus,
repuop, M YacToTa KoJiebaHui, IjIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IMOKa3aTeslb IMPeIOMJIEHUS Cpenbl); Mpu
ONMCAHUY MPAaBWIbHO TPAKTOBAaTh (MDMU3MYECKMII CMBICJ MCIIOJb3YEMbIX BEJIMUMH, OOO03HAUEHUST Y €OVHUIIBI (PU3MUECKUX BEMUMH, HAXOAUTH
hopmyJibl, CBSI3bIBAOIIME TAHHYIO (DU3MUECKYIO BEJIMUMHY C APYTUMM BEIMUMHAMM, CTPOUTD rpadyKM M3YUEHHbBIX 3aBUCUMOCTEN HU3UUECKUX
BEJINYVH;

. XapaKTepu30BaTh CBOVCTBA Tej, (uU3MUecKkue SIBJIEHUSI M TPOIECChI, MCIOIb3Yys 3aKOH COXPAHEHMS SHEPTUM, 3aKOH BCEMMPHOTO
TATOTEHMSI, TIPUHIUIT CYNEPHO3ULMU CWJI, TIPUHIUIT OTHOCUTENIbHOCTM ['anmuies, 3akoHbI HbIOTOHA, 3aKOH COXpaHEHMs VIMITYJIbCA, 3aKOHbI
OTpaykKeHMs ¥ TPEeJIOMJIEHNMSI CBETA, 3aKOHbI COXPAHEHMSI 3apsIIOBOTO M MAaCCOBOT'O UMCeJI MPY SIAEPHBIX PEaKUMSIX; IMPY 9TOM IaBaTh CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA M 3aIMChIBATh €I0 MaTeMaTUUECKOEe BbIpasKEHME;

. OOBSICHATDH (pU3NUECKMEe MPOIECChl M CBOMCTBA TeJ, B TOM UMCJIE M B KOHTEKCTE CUTYyallMii ITPaKTUMKO-OPMEHTVPOBAHHOTO XapaKTepa:
BBISIBJIATb TIPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTMUECKMX IIaroB C OMOpPOi Ha 2—3 M3y4YeHHBIX CBOMCTBA
busnueckux siBIeHUN, GU3NUECKUX 3aKOHOB MJIY 3aKOHOMEPHOCTEI;

. peliaTh pacuéTHble 3amauy (ONMMparolMecss Ha CUCTeMy U3 2— 3 ypaBHEHMII), MCIOJb3ys 3aKOHbI M (OPMYJIbI, CBSI3bIBAIOILIME
(dbusnyeckre BeMMUYMHBI: HA OCHOBE aHaJIM3a YCJOBMSI 3aauyM 3alyChIBaTh KPATKOE YCJIOBME, BBISIBJIATh HEOOCTAIONIME WM M3OBITOUHbIE
IaHHble, BbIOMpPATh 3aKOHbI M (POPMYJIbI, HEOOXOOMMbIE [IJISI PellleHMs], MPOBOAUTh PACUYEThl U OLIEHMBATh PEATUCTUYHOCTb ITOTYUYEHHOTO
3HaUYeHMs QU3NIECKOV BEJIMUNHBI,

. pacro3HaBaTh MPoHJIEMbI, KOTOPbIE MOKHO PEILIUTD MPY MOMOIIM GU3UMUYECKUX METOMIOB; UCIIOJIb3Ys ONMCAaHMe UCCIIeIOBAHMS, BbIIEJSATD
MpoBepsieMOe TMPEIOJIOKEHMEe, OIEHMBATh IPAaBWIbHOCTb IIOPSITKA IPOBENEHMUST WMCC/IeIOBaHMs, MejaTb BbIBOJbI, MHTEPIIPETUPOBATH
pe3yJsIbTaThl HAGIIOAEHWI U OIIbITOB;

. MTPOBOAMTD OIBITHI IO HAOTIOAEHNIO (GU3NUYECKUX SIBJIEHUN WM U3MUeCKUX CBOVICTB Tesl (M3yueHue BTOpPOro 3akoHa HbioTOHa, 3aKOHA
COXpaHeHMsI SHePruM; 3aBUCUMOCTb TTepuoza KojiebaHu! MPY>KMHHOTO MasiTHMKA OT MAacChl Tpy3a M KECTKOCTU TMPY>KMHBI M HE3aBUCUMOCTD
OT aMILIMTYAbI MaJIbIX KOJeOaHMIi; MPSMOJIMHENHOE DPACIIpPOCTpaHEeHMe CBeTa, pasjiokeHue Oejloro CBeTa B CIIEKTP; M3Yy4YeHMe CBOVICTB
M300paskeHus] B IIJIOCKOM 3€epKasie M CBOMCTB M300paskeHMsI TMpeaMeTa B coOMparoliei JuH3e; HabJoleHue CIUIONIHBIX M JIMHeNYaThIX
CIIEKTPOB M3JTyUEHMsI): CAMOCTOSTEJIbHO COOMpaTh YCTAHOBKY M3 WM30BITOYHOTO Habopa 0OOpymOBaHMS; OMMCHIBATH XOJ OIbITA U €ro
pesybTaThl, GOPMYJIMPOBATh BbIBOJIbI;

. MIPOBOAUTL TIPU HEOOXOOMMOCTM CEPUIO TIPSIMBbIX WM3MEpPEeHUH, OIpenesisia cpeqHee 3HAUeHMe M3MepsieMoil BeJnmuuHbl ((oKycHoe
paccTosiHye cobuparoliei JMH3bI); 000CHOBBIBATb BHIOOP CIIOCOOA M3MepeHUs/M3MepPUTEIbHOTO TTPHoopa;
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. MPOBOAUTb MCC/IEIOBaHME 3aBUCUMOCTEN (PU3NYECKMX BEJINYMH C MCIIOIb30BAHMEM MPSIMbIX M3MEpeHWUi (3aBUCUMOCTDb IYTU OT
BpeMEeHM TPV PaBHOYCKOPEHHOM [BVDKeHMM 6e3 HayaJbHOM CKOPOCTM; IMepuopa KosebGaHuii MaTeMaTM4eCKOTO MAasTHMKA OT IJIMHBI HUTH;
3aBMCUMOCTY YTJIa OTPasKEHMSI CBeTa OT yIJIa MaJeHus] M yrja MpeJIOMJIeHMs OT yTJia MafieHus): IJIaHMPOBaTh UCCIeI0BaHNe, CAMOCTOSITEJTbHO
coOMpaTh YCTAaHOBKY, (DMKCUPOBATh PE3Y/IbTAThl TIOJYUYEHHOM 3aBUCUMOCTM (PU3MUECKNMX BEJIMUMH B Bie TabaUIL 1 TpadMKOB, [eJIaTh BbIBOIbI
10 pe3yJbTaTaM UCCIef0BaHMS;

. MPOBOAUTb KOCBEHHbIe M3MepeHMsT hu3MUecKux BeauuH (CpemHss CKOPOCTb UM YCKOpeHMe Tesia MPU PaBHOYCKOPEHHOM ABMKEHUMU,
YCKOpeHMe CBOOOIHOrO MafieHusl, JKECTKOCTb MPY>KUHbI, KOIGOUIIMEHT TpPeHusI CKOJbXXEHMs, MexaHuuyecKasi paboTa M MOIITHOCTb, YaCTOTa
M Tepuop KoysiebaHMii MaTeMaTMYeCKOro M TMPYKMHHOTO MAasITHMKOB, ONTHYECKass Cwia COOMpAIOIIel JMH3bI, PaaAMOaKTUBHBIN (OH):
IJIAaHMPOBATh M3MEPEHMST; COOMpaTh SKCIEePMMEHTAJbHYIO YCTAaHOBKY M BBITIOJHSITb M3MEpPeHMs, Cjefysl MpenjiosKeHHOM WHCTPYKLNM;
BBIUMCJIATh 3HAUEHME BeJMUMHbI M aHAJIM3MPOBATh MOJTyYeHHbIe Pe3yIbTaThl C YUYETOM 3aJJaHHOM MOTPELIHOCTY U3MEPEeHU;

. cobJrIoaTh MpaBWIa TEXHUKY 6€30IacCHOCTHM Py paboTe ¢ J1abopaTOpHbIM 060PYIOBAHNEM;

. pasjinuaTh OCHOBHbIE TPU3HAKM M3YUYEHHbIX (GU3NUECKUX MOJeJei: MaTepuasibHas TOUYKa, abCOIIOTHO TBEPHOE TeJ0, TOUEUHbIN
MCTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IVIaHeTapHasi MOJeJIb aTOMa, HyKJIOHHAsI MOJIe/Tb aTOMHOTO SI[Ipa;

. XapaKTepu3oBaTh MPUHLIMAIIBI IECTBMS WU3YUYEHHBIX ITPUOOPOB M TEXHUUECKMX YCTPOICTB C OMOPOV Ha MX OmucaHus (B TOM YuCJIe:

CIIUIOMETD, NATYMKM ITTOJIOKEHMSI, PACCTOSIHMS M YCKOpPEHMs, pakeTa, 9XOJIOT, OYKM, IMEepPUCKOIN, (oToammapaT, ONTUYECKME CBETOBOIbI,
CIIeKTPOCKOI, [O3UMMeTp, Kamepa BuiibcoHa), MCMOAb3ys 3HAHMS O CBOMCTBAX (U3NUYECKUX SIBJIEHUM U HeoOxonuMmble @u3ndyeckue
3aKOHOMEPHOCTH;

. MCIIOJIb30BaTh CXEMbl U CXeMaTMUHble PUCYHKM U3YUEHHBIX TEXHUUECKUX YCTPONCTB, U3MEPUTEJIbHBIX MPUOOPOB U TEXHOJOTUUECKUX
MPOIECCOB MPU PEIIeHNY YIeOHO-IPAKTUUECKUX 3a/1au; ONITUYECKME CXEMbI JIJIT ITOCTPOEHMS M300paskeHM B IJIOCKOM 3epKaJie ¥ COOMparoieii
JINH3E;

. MIPUBOJIUTHL TPUMEPbI/HaXOAUTb MHGOPMAIIMIO O IpMMepax IMPaKTUUECKOTO MCIOJb30BaHUS (MU3MUECKUX 3HAHUM B TIOBCEIHEBHON
KM3HM [IJI obecrieyeHus] 6Ge30MacHOCTM Tpu oOpalieHuyu ¢ npubopamMyu U TEXHUYECKUMM YCTPOMCTBAMM, COXPaHEHMsI 3[I0pOBbSI U
cobJTIOAEHMSI HOPM 9KOJIOTMUYECKOTO TTOBEJIEHNST B OKPYSKAIOIIEN Cpeie;

. OCYIIECTBJISITh TOUCK MHpOpMaLuy (HU3MYECKOTrOo cofepskanust B ceTu VIHTepHeT, caMOCTOSITENIbHO (GOPMYJIMPYS MTOMCKOBBIN 3aIpoc,
HaXOAUTD ITYTU OIpeAeeHsT JOCTOBEPHOCTHM ITOTyYeHHONM MH(pOpMAaIMy Ha OCHOBE MMEIOIIMXCS 3HAHUM U JOTIOJTHUTETbHBIX MICTOYHUKOB;
. MCITO/Tb30BaTh TPV BBIMOJHEHUYM YUYEOHBIX 3afaHuil HayYHO-TIOMYJISIPHYIO JIMTEpaTypy GU3NUECKOrO COAEepsKaHMsl, CIpaBOYHbIE

MaTepuabl, pecypcbl cetu VHTepHeT; BiameTh NMPMEMaMM KOHCIIEKTMPOBAHMS TEKCTa, MpeoOpa3oBaHMs MHGOpPMaIUM M3 OSHOM 3HAKOBOA
CUCTEMBbI B IPYTYIO;

. Co3aBaTh COOCTBEHHbIE TMCbMEHHbIE M YCTHbIE COOOIIEeHMS Ha OCHOBe MHGPOPMAIMM U3 HECKOJBbKUX MCTOYHMKOB (U3NUECKOTrO
colepskaHusl, MyOJIMYHO MPENCTaB/SITh Pe3yJbTaTbl MPOEKTHOM MM MCCIIeOBATEIbCKOM NeSITeJbHOCTY; MPU 3TOM I'pPaMOTHO MCIIOJb30BaTh
M3YYEHHBI TIOHSITUIHBINA ammapaT M3y4aeMoro pasjaesna (GM3MKM M COMPOBOXKAATH BBICTYIIEHME ITpe3eHTallMiell C YUYETOM OCOOEHHOCTEN
ayAUTOPUY CBEPCTHUKOB.

. TEMATUYECKOE IIJTAHNPOBAHMUE
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7 KJIIACC

Ne
I/

HaumeHnoBaHue pa3aesioB M TeEM IMporpaMmMbl

KoanuyecTBo yacoB

BCero

KOHTPOJIbHbIE
paboThI

MpaKTUYecKue
padoThI

DJIeKTPOHHbIE

(undposbie)

o0pa3oBaTeIbHbIE PeCYpPChI

Paspesn 1. ®usuka u e€ pojib B MO3HAHNY OKPYKAIOIIET0

Mupa

1.1.

dusnka — HayKa o Ipupoge

2

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.2.

dusuyecKkue BeIUUYNHBI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.3

EcTtecTBenHo- Hay‘IHbIﬁ MeTo[ IIO3HAHUS

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

UTtoro o pasgerny

26




Pasnen 2. IlepBoHava/ibHbIE CBeJIEHNUSI 0 CTPOEHMM BelllecTBa

2.1.

CTpoel-me BelecrBa

1

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

JIBIsKeHNe U B3aMMOJECTBIE YaCTHI BelliecTBa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.3.

AI‘peI'aTHbIe COCTOSIHUS BellleCTBa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

UTtoro o pasgeny

Pasnen 3. IBuykeHue ¥ B3aMMOeCTBIE TeJl

3.1.

MexaHn4ecKoe JBIDKeHue

3.2.

NHepnys, macca, INIOTHOCTD

https://resh.edu.ru/
https://foxford.ru/
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https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

3.3.

Cwia. Buansl cun

14

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

NTtoro no pasgeny

21

Paspen 4. laBjieHue TBEPABIX TeJI, JKUAKOCTEN M ra3oB

4.1.

HaBnenue. Ilepegaua gaBiaeHus
TBEPABIMHU TeJIAMMU, JKUIKOCTSIMMU U ra3aMu

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.2.

JlaBjieHMe XUIAKOCTH

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.3.

AtmocdepHoe naBieHue

https://resh.edu.ru/
https://foxford.ru/
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https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.4.

HEﬁCTBMe JXUAKOCTM M Tra3a Ha l'IOI'py}KéHHOG B
HHUX TeJ10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

NTtoro no pasgeny

21

Paspesn 5. Pa6oTa ¥ MOIIHOCTD. DHEPrus

5.1.

Pa6oTa 1 MOLIIHOCTDH

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.2.

IIpocThie MexaHM3MBI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
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5.3.| MexaHuM4ecKasi SHeprus 4 1 https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
WTtoro o pasgeny: 12
PesepBHoe BpeMs 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 11
8 KJIACC
Ne | HammeHoBaHMe pasieyioB ¥ TEM IIPOrpPaMMbI KommmuecTBO yacoB DJIeKTPOHHbIE (umdposBbie)
171 oOpasoBaTeIbHbIE PecypChl
BCEro | KOHTPOJIbHbIE MMpaKTUYecKue
paboThI paboThI
Paspein 1. TeryioBbIe sIBJIEHUS
1.1.| CTpoeHne u cBOMCTBA BellleCTBa 7 |1 0 https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
1.2. | TerytoBBI€ TIPOIIECCHI 21 |2 3 https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
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http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Utoro no pasgeny

28

Paspmen 2 OekTpuuecKkye ¥ MarHUTHbIE SIBJIEHUS

2.1.

DJIeKTpUYecKue 3apaabl. 3apsryKeHHbIe Tela U UX
B3aMMOJeCcTBUe

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

IToCTOAHHBIN 3JIEKTPUUYECKUI TOK

20

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.3.

MaruuTHble SIBJIEHUS

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
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2.4.| D/eKTpoMarHuTHasE WHAYKIUAS

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

NTtoro no pasgeny

37

PesepBHOe Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68

10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
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9 KJIACC

Ne
I/

HaumeHoBaHMe pa3aesyioB M TEM IMPOrpamMmmMbl

KoanuectBo uacoB

BCeEro

KOHTPOJIbHbIE
paboThI

MpaKTU4YecKue
paboThI

DJIeKTPOHHbIE

(umdposbie)

o6pa3oBaTeIbHbIE PECYPChI

Pasnen 1. MexauuuecKkue siBJICHUS

1.1.

Mexaumnueckoe ABVDKEHNe n CIIO0COOBI €ro OIMCAHMS

10

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.2.

BsaumopgeiicTBue Ten

15

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

1.3.

3aKOHBI COXpaHEeHUS

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Hroro 1o pasmeny

20

Pasnen 2. Mexauuuyeckye KoJie0aHUS M BOJIHBI

2.1.

Mexannueckue KoJjieoanmus

https://resh.edu.ru/
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https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

2.2.

MexaHuueckue BOJIHbI. 3BYK

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pasnmerny

15

Paspen 3. D1eKTpoMarHUTHOE I0JIe ¥ 3JIEKTPOMaruMTHbIE BOJI

HbI

3.1.

BJIeKTpOMaI'HMTHOQ I1oJie 1 3JIEKTPOMarduTHbIE€ BO/IHbBI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro o pasnmeny

Pasgen 4. CBeToBbIe SIBJICHUS

4.1.

3aKoHBI pacnpocTpaHeHus CBeTa

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
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https://onlinetestpad.com/

4.2.

JIMH3bBI ¥ OIITUYECKME IPUOOPHI

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

4.3.

PasnokeHue 6e/Ioro cBera B CIIEKTP

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro no pasnmerny

15

Paspen 5. KBauToBble IB/IeHNA

5.1.

I/Icnycxalme U IIOIVIOIII€HMe CBeTa aTOMOM

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
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5.2.

CTpoeHue aTOMHOTO SIApa

http://www.fcior.edu.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

5.3.

SinepHble peakuu

https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

Uroro o pasnmeny

17

Paspesn 6. IToBTOpUTETIBHO-000011IAIOLIIT MOAY/Th

6.1.

Cucremarusanys u 060011IeHI e TPeIMeTHOrO
coiep>KaHUS ¥ ONbITA AeATeIbHOCTH, IPUOOPETEHHOTO
MPU U3YUYEHUM BCero Kypca GpUsnKmu

http://www.fcior.edu.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-
russkii_vyazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
http://www.fcior.edu.ru/

UTtoro o pasgeny

OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

68
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http://www.fcior.edu.ru/
http://www.fcior.edu.ru/
https://onlinetestpad.com/
http://www.fcior.edu.ru/

YYEBHO-METOIUYECKOE OBECIIEYEHUE OBPA30OBATEJIbBHOTI'O ITPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHAIJIBI IJ151 YYEHUKA
7 KITACC

N.M. Ilepbrmikuna, A.W. iBanoBa, E.M. I'ytauk n gp. ®usmuka-7x1 © AO «UsgarenbctBo «IIpocBemienne»,2021
8 KIIACC
.M. Ilepbrmukuna, A.W. Visanosa, E.M. I'ytauk u ap. ®usnka-8xin © AO «U3matenbctBo «IIpocBemenne»,2021
9 KJIACC

W.M. Ilepbrmikuna, A.W. BanoBa, E.M. I'ythuk n gp. ®usmuka-9xi1 © AO «MsgarensctBo «IIpocBemenne»,2021

METOOUYECKUE MATEPHUAJIBI 4JIS1 YUUTEJIA
.M. Ilepbrmukuna, A.W. isanosa, E.M. I'ytauk u ap. ®usuka-7x1 © AO «U3paTenbctBo «IIpocBemenne»,2021

.M. Ilepbrmikuna, A.W. sanoBa, E.M. I'yTauk u ap. @usmka-8xin © AO «U3parenbctBo «IIpocsernienne»,2021
.M. Ilepbimikuna, A.W. sanoBa, E.M. I'yTaux u ap. @usmka-9xin © AO «U3parenbctBo «IIpocserienne»,2021
Co6opHuK 3amay 1o pusuke 1 7-9 KimaccoB ob11eobpa3oBarebHbIX yupeskaennii / B.W. Jlykaumk, E.B. IBanosa. — M.: IIpocBeinenne, 2001.

Cenpennrrein J1.3., Kupuk JILA., 'enbdrar .M. Permienne kiaroueBbIx 3amad 1Mo pusmke o151 OCHOBHOM MIKOJIBL. 7-9 knaccel. — M.: UJIEKCA,
2021.

KoHTposbHbIE U caMOCTOSTeIbHBbIE PaboThI 10 dusuke. 7-9 kiacc: K yue6Huky A.B. [Tepbiikuna, E.M. I'ytHnk «®usuka 7-9 ximacc» / O.U.
I'pomieBa. - M.: M3maTenbcTBO «DK3amen», 2022.

Tectbl Mo ¢pusmke. 7-9 xkinacc: K yue6Huky A.B. [Tepbiikuna, E.M. I'ytHuk «®usmka 9 knace» / O.U. I'pomuesa. - M.: UsgaTenbcTBO
«IK3ameH», 2022.
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IV PPOBBIE OBPA3OBATEJIbHBIE PECYPCbI 1 PECYPCbBI CETU UHTEPHET

7 KJIIACC

Poccuiickas anektpoHHas mkosa https://resh.edu.ru/

Ownnain-ikona «®Dokcdhopa» https://foxford.ru/

WsnarenbcTBo «JIniten» https://licey.net/catalog/3-russkii yazyk literatura/

CnpaBouHo-uHpopmauyonHbiii noptaa 'PAMOTA.PV http://gramota.ru/

[Topran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OTkpbIThIN K1acc. CeTeBoe 06pa3oBaTe/ibHOE COOOIIECTBO. http:/www.openclass.ru/node/109715

Enuuas xomtekuus mmdpoBbIx 06pa3oBaTebHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

demepanbHbIN LEHTP MHPOPMAIMOHHO-0OPa30BaTe/IbHBIX pecypcoB. http:/www.fcior.edu.ru/

NnTepHeT ypok. http://interneturok.ru/ru/school/physics/

INazera «1 ceHTs6pss» MaTepuabl o ¢usuke. http://archive.lseptember.ru/fiz

AnHumanym ¢pusmyeckux o6beKToB. http:/physics.nad.ru/

8 KJIACC

Poccuiickast a;mekTpoHHad 111KosIa https://resh.edu.ru/
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https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
https://resh.edu.ru/

OwnnarnH-mkosa «Pokchopa» https://foxford.ru/

UsparenbcrBo «JInuen» https:/licey.net/catalog/3-russkii vazvyk literatura/

CnpasouHo-nHbopmanyonssiii moptas [PAMOTA.PYVY http://gramota.ru/

[Topran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/

OTkpoIThIN Ki1acc. CeTeBoe 06pasoBaTeIbHOE CO0b1IeCcTBO. http:/www.openclass.ru/node/109715

Ennnas xomnekiys nu@poBbix 06pa3oBaTeNbHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

®denepasbHbIN IEHTP MHPOPMAIIMOHHO-00pa30BaTe/IbHbIX pecypcoB. http:/www.fcior.edu.ru/

WuTepHeT ypok. http://interneturok.ru/ru/school/physics/

I'azeta «1 ceHTa6pss» MaTepuasbl o ¢pusuke. http://archive.lseptember.ru/fiz

Anymanuym dusnyeckux o6beKkToB. http:/physics.nad.ru/

9 KJIACC

Poccuiickas anektpoHHas 1ikosa https://resh.edu.ru/

Ounnaitn-mkosa «®okcdopa» https://foxford.ru/

UsparenbcrBo «JInuen» https://licey.net/catalog/3-russkii vazyk literatura/

CnpaBouHo-uHpopmauyonHblii noptaa 'PAMOTA.PYVY http://gramota.ru/

ITopran «Videouroki.net» https://videouroki.net/

Cepsuc «Onlinetestpad» https://onlinetestpad.com/
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https://foxford.ru/
https://licey.net/catalog/3-russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/
http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/
https://resh.edu.ru/
https://foxford.ru/
https://licey.net/catalog/3-russkii_yazyk_literatura/
http://gramota.ru/
https://videouroki.net/
https://onlinetestpad.com/

OTkpoIThI Ki1acc. CeTeBoe 06pasoBaTeIbHOE CO0bIIeCcTBO. http:/www.openclass.ru/node/109715

Ennnas xomnekiys nu@poBbix 06pasoBaTe/bHbIX pecypcoB. http://schoolcollection.edu.ru/catalog/

®depnepasbHbIN IEHTP MHGOPMAIMOHHO-00pa30oBaTe/IbHbIX pecypcoB. http:/www.fcior.edu.ru/

WuTepHeT ypok. http://interneturok.ru/ru/school/physics/

INazera «1 ceHTa6pss» MaTepuabl o ¢pusuke. http://archive.lseptember.ru/fiz

Anumanuym pusndyeckux o6beKkToB. http:/physics.nad.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIbHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHMUE

Crenp «KpaTHble U TOJIbHbIE €OUHUIIBI» 1
Tabymuia «HekoTopeix ¢pusmuueckux BeanunH B cucteme CU» 1

WHCTpyKIIMM IO TeXHUKe 6e3011aCHOCTY IIPU BBIITOJIHEHMS JITAGOPATOPHBIX paboT

OBOPVJIOBAHMUE JIJ151 TIPOBEJIEHNSI JIABOPATOPHBIX, IPAKTUYECKUX PABOT, IEMOHCTPALIUN

Hocka yue6bHas maruutHas 1 Ctost yuntenbckui 1
Cryn yunrenbckui 1

KommnbioTep 1

MynbTUMeIUITHbI TPOeKTOp 1

OkpaH 1
YcTpoiicTBa BBIBOA 3BYKOBOM MHMOpMAalUy — KOJIOHKHU [IJIT O3ByUMBaHuUs Bcero Kiaacca 1 MHTepakTuBHas qocka 1
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http://www.openclass.ru/node/109715
http://schoolcollection.edu.ru/catalog/
http://www.fcior.edu.ru/
http://interneturok.ru/ru/school/physics/
http://archive.1september.ru/fiz
http://physics.nad.ru/

