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Pabouasi nporpamma no yueOHomy npeamery «Du3nka»
[HOACHUTEJIBHA A 3ATIMCKA

Pabouas mporpamma mo ¢usuke g 00y4yarouMxcs C pacCTpOMCTBAMHM ayTHUCTHYECKOIO
cnektpa (manee — PAC) Ha ypoBHE OCHOBHOTO 0OOIero oOpa3oBaHMs TOATOTOBIIEHA HA OCHOBE
®denepalibHOTO rOCYAapCTBEHHOT0 00pa30BaTEIbHOIO CTaHIaPTa OCHOBHOTO 00IEero oOpa3oBaHUs
(ITpuxaz Munnpocsemenus: Poccun ot 31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHUCTEPCTBOM
octuiu Poccmiickoit ®eneparuun 05.07.2021 r., per. Homep 64101) (maee — ®I'OC O0O0),
[TpumepHO#l aganTUpPOBAaHHONH OCHOBHOM 00pa30BaTENFHOW MHPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHMs 00yJarOMUXCs ¢ 3a7epKKoi ncuxudeckoro pazputus (nainee — [TAOOIT OO0 PAC),
[TpumepHoit paboueil mporpaMMbl OCHOBHOTO 00mIero oOpa3oBaHUs MO NpeaMeTy «DH3UKay,
Konuenmuun npernonaBanus yueOHoro mnpeamera «Pusnka» B 00pa30BaTENbHBIX OPTraHU3ALMIX
Poccuiickoit @enepanuy, peaqu3yrOIIMX OCHOBHBIE 0OOIIE00pa3oBaTeIbHbIE IPOrPaAMMBI,
MPOrpaMMbl BOCIIMTAHHUA, C YYETOM paclpeiesieHHBIX IO KjaccaM MpPOBEpSEMbIX TpeOOBaHHM K
pe3yabTataM OCBOEHHS ANAaNTHPOBAHHOM OCHOBHOHM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
o0uiero o6pazoBaHus 00yYalOIIUXCs € 3aJIEPKKON ICUXUYECKOTO PA3BUTHSL.

OO0mas xapakTepucTHKA y4eOHOr0 npeamera « Dusuka»

Conepxanme IIporpammbl  HampaBieHO Ha (QOPMHPOBAHHME ECTECTBEHHO-HAYYHOMH
IPAaMOTHOCTH YYalIMXCS M OPraHM3aLUI0 U3ydeHHsI (PU3MKM Ha JIEeATeIbHOCTHOW OcHOBe. B Heil
YUUTBIBAIOTCS] BO3MOXKHOCTH TIpeamera B peannsanuu TpedoBanniit @I'OC OOO K miaHupyeMbIM
JUYHOCTHBIM M METalpeMETHbIM pe3yjbTaTaM OOYy4eHHUs, a TaKKe MEXKIPEJAMETHbIE CBA3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl.

B nporpamme omnpenensiroTcss OCHOBHbBIE LENM HM3y4eHUS (PU3MKM Ha YpOBHE OCHOBHOIO
obmero o00pa3oBaHUs, IUTAHUPYEMBIE pE3ylIbTaThl OCBOCHHS Kypca (U3HMKH: JMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMeTHbIE (Ha 6a30BOM YpOBHE).

[TporpammMa ycTaHaBIMBaeT paclipejesieHue ydyeOHOro marepuana 1o rojgam oOyueHus (1o
KJlaccaMm), MpeajaraeT NpuMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUS TE€M, OCHOBAaHHYIO Ha JIOTHKE
pa3sBUTH NPEAMETHOIO COJEpKaHUs M yu€Te BO3PACTHBIX OCOOCHHOCTEH ydYaluXcs, a Takxke
MIPUMEPHOE TEeMaTUYECKOe IJIaHUPOBAHUE C YKa3aHMEM KOJMYECTBAa YacOB Ha M3YYEHHME KayKIOU
TeMbl M TPUMEPHOM XapaKTEPUCTHKOW y4eOHOW JesATeNbHOCTH YyYalllUXCsl, peaau3yeMod IpH
W3Y4YEHUH ITHX TEM.

[Tporpamma MOXeT ObITh MCIOJB30BaHA YUUTEISIMM KaK OCHOBA JUIsl COCTABJIECHUS CBOUX
pabouux mporpamm. [lpum paszpaborke paboueilt mporpaMMbl B TEMAaTHYECKOM IUIAHUPOBAHUH
JIOJKHBI OBITh YYTE€HBI BO3MOXHOCTH UCIIOIb30BAHUS 3JIEKTPOHHBIX (LU(POBBIX) 00pa30oBaTENbHbIX
PECYPCOB, SBISIOMIMXCA Y4EOHO-METOAMYECKUMU MaTepuanaMu (MyJIbTUMEIUNHHbBIE IPOrpaMMBL,
JIEKTPOHHBIE YYEOHMKH U 3a/ladHUKH, DJIEKTPOHHble OMOIMOTEKH, BUpPTYyalbHbIE J1abopaTopuu,
UTPOBBIE  MPOTPAMMBbI, KOJUIEKIIMM LHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOLINX
munaktuaeckue Bo3MokHoctu MKT, comepikaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00
o0pa3oBaHHH.

Pabouas mporpamMmma He CKOBBIBAE€T TBOPYECKYIO MHUIMATUBY YUYHMTEIEH M HPEIOCTaBIISET
BO3MOXXHOCTH Ul peaM3aly Pa3InYHBIX METOJUYECKHX IOAXOJ0B K IPENoAaBaHUI0 (PU3HKU
IIPU YCIIOBUU COXPAHEHUs 00513aTeIbHON YacTH COJIEp>KaHMs Kypca.

OBIIASA XAPAKTEPUCTUKA YUEBHOI'O IIPEJIMETA «®U3UKA»

Kypc ¢usuku — cucremooOpa3yroniuii s eCTeCTBEHHO-HAYYHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLIECCOB M SIBJICHHUM, M3y4aeMbIX XUMHEH,
6uosiorueit, actponomueil u puznyeckoit reorpadueit. duznka — 370 NpeAMET, KOTOPBIA HE TOIBKO
BHOCUT OCHOBHOM BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTHMHY MHpa, HO U IMpeaocTaBiseT Hauboiee
sICHbIe 00pa3lbl IPUMEHEHNs HAYyYHOTO0 METO/a MO3HaHUs, T. €. Croco0a MOTyYeHUs! TOCTOBEPHBIX



3HaHUK o wMupe. Haxonen, ¢usuka — 3TO TpPeAMET, KOTOPBIM HApALy C APYTUMHU
€CTECTBCHHO-HAYYHBIMU  MpEAMETaMU  JOJDKEH JaTh  IIKOJbHUKAaM  MpeAcTaBieHHe 00
YBJIEKATEIbHOCTH HAyYHOTO HCCIEIOBAaHUS M PAJIOCTH CaMOCTOSITEIbBHOIO OTKPBITHS HOBOIO
3HaHMUS.

Opnna w3 THaBHBIX 3a7a4 (usmdeckoro oOpa3oBaHMsI B CTPYKType oOuiero odpazoBaHus
COCTOHUT B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH M WHTEpeca K HayKe Y OCHOBHOM
Macchl OOydaroluxcs, KOTOpbsle B JajbHeieM OyayT 3aHSAThl B CaMbIX pPa3HOOOpa3HbIX cdepax
nesitenbHOCTH. HO He MeHee BaKHOU 3adaudell SIBJISICTCS] BBISABJICHHE U MOATOTOBKA TAJIAHTIMBBIX
MOJIOBIX JIIOACH JUisi TpOJOJDKeHHs o00pa3oBaHus U JanbHelmed npodeccruoHanbHON
NeSITeNIbHOCTH B 00JIaCTH €CTECTBEHHO-HAYUHBIX HCCIIEOBAHUM M CO3/IaHUU HOBBIX TEXHOJIOTUU.
CornacHo TPHUHATOMY B MEXIYHapOJHOM COOOIIECTBE ompeneneHuto, «EcrecTBeHHO-HaydHas
IPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJOBEKa 3aHMMAaTh AKTUBHYIO TPaXXIAaHCKYIO MO3HUIHIO I10
OOIIECTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAayKaMHU, M €r0 TOTOBHOCTh
MHTEPECOBAThCS E€CTECTBEHHO-HAYUYHBIMU HAEsIMH. HaydHO TpaMOTHBI YEIOBEK CTPEMHTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXJICHHH MPOOJIeM, OTHOCSIIUXCS K €CTECTBCHHBIM
HayKaM 1 TEXHOJIOTHUSIM, YTO TpeOyeT OT HEero CIeIyIOIINX KOMIETEHTHOCTEMH:

- Hay4YHO OOBSACHSTH SIBJICHUS,

— OILICHUBATh U TOHUMATh OCOOCHHOCTH HAY4YHOT'O MCCIIEAOBAHNUS,

— WHTEPIPETUPOBATh JIaHHBIE W HCIOJB30BaTh HAy4YHbIE JOKa3aTelIbCTBA IS
MIOJIy4EHUS BHIBOJIOBY.

W3ydenne (GU3WKU ~ CIOCOOHO  BHECTH  peIIAIONIMK  BKiIax B (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00Y4arOIINXCSl.

BaxubiM acriektoMm u3ydeHus npeamera «®usuka» s obydaromuxesa ¢ PAC sBnsercs
pa3BUTHE MX KU3HEHHBIX KOMIIETCHIWN. 3HAHUS M yMEHHS, (popMuUpyemble y 00ydaronmxcsi npu
U3yuyeHUH (PU3MKH, BO MHOIOM OCHOBaHbl Ha HaOMIONEHUM M 3a (PU3MYECKUMM SBICHMSIMU,
HAOJMIOAaeMBIMH B pEATbHON JKM3HHM, a TakKe HMEIOT HE TOJBKO TEOPETHYECKYI0, HO U
IIPAKTUYECKYI0 HANPABICHHOCTh, PEAM3YEMYIO B YPOYHOH M BHEYPOUHOU ACSITEIBHOCTU 4Epe3
BBIIIOJIHEHUE J1a00paTOPHBIX MCCIEA0BAaHUM, OIBITOB, ASKCIIEPUMEHTAIbHBIX HCCIEIO0BAaHUN C
MIOMOIIBI0 HM3MEPHUTEIbHBIX MPHOOPOB M Jp. Bce 3TO0 MO3BONAIOT MCHOIB30BAaTh PaCIIUPATH
WHIAUBUAYAIbHBIN onblT oOyuaromerocs ¢ PAC u onuparbcs Ha NpakTUYECKOE NPUMEHEHHE
IIOJIyYEHHBIX 3HAHUN U YMEHUN B JKU3HU.

[OEJIN U3YYEHUA YVYEBHOI O ITPE/JIMETA «®U3UKA»

emn wusydyeHuss QU3MKK Ha YpPOBHE OCHOBHOTO OOIIEro 0OOpa30BaHUs OIpPEICTCHBl B
Konuenuum npenogaBaHus yaeOHOro  IpeaMeTa

[enu n3ydyenust pusuku:

— npuoOpeTeHne MHTepeca U CTpeMIICHHMsI OOydaroIuxcs K HayyHOMY H3YyYCHMIO
MPUPO/IbI, Pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3sBUTHE TPEACTABICHUH O HAydYHOM MeTOoJe IMO3HaHHWi M (OPMHPOBAHUE
HCCIIEIOBATENIbCKOIO OTHOIIEHUS K OKPYXKAIOIIUM SIBJICHUSIM;

— dopMHpOBaHHE HAyYHOIO MHUPOBO33PEHUSI KaK pe3ylbTaTa HM3yYeHHs OCHOB
CTpOEHHS MaTepuH U (PyHIaMEHTaIbHBIX 3aKOHOB (PU3UKU;

— dopMHpoBaHHE TpEACTaBIEHUN O poiu (QU3UKU Uil pa3BUTHS  JPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUI;

— pasBUTHE NpPEICTAaBICHUNH O BO3MOXHBIX cepax Oymaymiei mpodeccuoHanIbHON
NEeSTeIbHOCTH, CBSI3aHHOM ¢ (U3MKOW, MOATrOTOBKAa K JanbHeWleMy oOOy4eHHI0O B 3TOM
HampaBieHuu. JlocTMKeHuWe HTUX 1eJedl Ha ypOBHE OCHOBHOrO oOmiero o0Opa3oBaHus
o0ecrnieunBaeTcs peleHueM CIeAYyoIuX 3a1ay:



- npuoOpeTeHne 3HAHWK O JHUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHYECKHX,
TETUIOBBIX, JIEKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— npuoOpeTeHne yMEHHH ONHCHIBAaTh H  OOBICHATH (DHU3WYECKUE SBICHHS C
MCIOJIb30BaHUEM TIOJyYEHHBIX 3HAHMIA,

- OCBOCHHE METOJIOB PEIICHUS] MPOCTEHINMUX pPacUYETHBIX 3a/ad C HCIOJIb30BAaHHEM
(bu3HUECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1ay;

- pa3BUTHE YMEHHH HAOIIOAATh TIPUPOJIHBIC SBJICHUS W BBINOJHATH OIBITHI,
nabopaTropHbie pabOThl U IKCIIEPUMEHTAIBHBIC HCCIEAOBAHUS C MCIIOIH30BAHIUEM M3MEPUTEIBHBIX
pUOOPOB;

- OCBOCHHE TMPUEMOB paboThl ¢ MH(pOpMaIMer (GU3NIECKOTO COJEPKAHUS, BKIIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTHIKCHUSAX (U3WKH, aHaIN3 U KPUTHUYECKOE OICHUBaHUE
nH(popManuu;

— 3HAKOMCTBO €O cdepamu TpodeCCHOHATBHONW IEATEIBHOCTH, CBS3aHHBIMH C
(bU3UKOI, U COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTHKCHHUAX (PU3UUECKOW HAyKH.

OcobenHoctu npenoaaBanus npeameta «dusuka» odydarommmcs ¢ PAC

[Ipy w3ydyeHnn y4eOHOTO Marepuajia [0 MPEAMETY HEOOXOJWMO YYHUTHIBATh, YTO
oOyuatomuecss ¢ PAC MoOryr uCHbITBIBaThH crenu(uueckue TPYJHOCTH B OCBOCHHH Y4eOHOTO
Marepuaia. BemenctBue TpyqHOCTEH BBIJCICHHS TIaBHOTO HIIM CYIIECTBEHHOTO B TEKCTE, a TAKXKE
TpyOHOCTEH B MOHUMAaHWM MPEAMETHON TepMUHONIOTUH, y obOydaromuxcsi ¢ PAC BO3MOXHO
BO3HUKHOBEHHE CIIOKHOCTEH € HM3Y4EHMEM TEOpPETHYECKOro MaTepuaina. Takke HEeIO0CTaTOYHOE
MMOHMMAaHUE TEPMHHOJIOTHH MOXET OBbITh MPEMATCTBUEM MJIs MPABWIBHOTO PELICHUs 3ajad, Mpu
TOM, YTO CaMO pCIICHHE 3a/Ja4 C NPUMEHEHHUEM H3YYCHHBIX (OPMYJ, OOBIYHO HE BBHI3BIBACT
TpyQHOCTEH y 00y4Jaromuxcsl.

Jlis mpeoionieHus 3TUX TPYIHOCTEW HE0OX0IUMO:

- aJlanTUPOBATh METO/BI MPEACTABIECHUSI HOBOIO MaTepuaa, ClocoObl TEKYIIEro KOHTPOIIs
U penpe3eHTAIMU TTOJIYYCHHBIX 3HAHUM;

- 1es1eco00pa3Ho 3aJecTBOBATh BO3MOKHOCTH JOMOIHUTEIBHON BU3yaJbHOW MOJACPKKU
M3y4yaeMoro Marepuana (WUIIOCTpaluu, ydeOHble (UIBMBI, BUPTYaJbHBIE OIbBITHI, JIMYHBIC
CIPaBOYHbBIE MaTEpPHUAIIbI, IPEACTABICHHBIC B CXeMaX, TA0IHIIAX | T.11.);

- ONMUPATHCA HA TMPAKTUYECKHE U JTAOOpaTOpHBIC PAOOTHI ISl YTOUYHEHHUS TEOPETHUYECKUX
MOHATHI U TOHUMaHUs (U3HUECKUX SIBICHUM;

- YYUTBHIBATh HEPABHOMEPHOCTH O0CBOeHUs o0yuarommmcs ¢ PAC pa3nuuHbIX TeMaTHYECKUX
obracTell Mo JaHHOMY MPEAMETY, HEOOXOAUMO CTPEMUTHLCS B co3aaHuu A oOyuatomierocsi ¢ PAC
CUTYAIIMH yCIieXa KaK B yPOUHOU, TaK U BHEYPOUHOH JEATEIHHOCTH 110 JAHHOMY MIPEIMETY.

Takxe BaXXHO YYUTBIBATh, YTO y HEKOTOPHIX oOyuaronuxcs ¢ PAC ¢usuka u dpuznueckue
SIBJICHUSI BXOIAT B c(epy HX crenuPuiecKux HHTEPECOB, B U3YYCHHUU KOTOPHIX OHU MOTYT
JEMOHCTPUPOBaTh HE TOJIBKO BBICOKYI0 3aMHTEPECOBAHHOCTb, HO M TIyOOKHE 3HAHUS B
UHTEpecyromux obnacTsx. B 3ToM ciydae cieayeT omupaTrbCcsi Ha BBICOKYIO BOBJIEYEHHOCTh
obOyuatomuxcsi ¢ PAC B u3ydyeHune (U3MKM M CO37aBaTh [JIsI HUX BO3MOKHOCTH Y4YacTUSl B
MIPOEKTHOM ESITEIILHOCTHU 10 TAHHOMY TPEIMETY.

Oc00eHHOCTH CTPYKTYPHMPOBAHUSA MaTepHuaJia.

AOOII OO0 PAC no npeamery «®Pusukay paclpefeiieHue MaTepuana IpPOBENEHO IO
rogam oOyudenus. [Ipu sTom B pabouell mporpamMme BO3MOXKHBI M3MEHEHHS M JIONOJHEHHUS B
COJIEP/KaHUM, IIOCIEIOBATEIbHOCTH M3Yy4EHMS TEM, KOJIMYECTBE YacoB, HCIOJIb30BAaHUU
OpraHMu3aloHHbIX (GopMm oOyueHus u T.m. OOOCHOBAHHOCTH JAHHBIX M3MEHEHHH OIpeaenseTcs
WHAUBUYAIbHBIMUA TCUXO(PU3NYECKUMU OCOOEHHOCTSIMH KOHKpeTHhIX oOyuatonmmxcs ¢ PAC,
CTETIEHbI0 YCBOEHHOCTH HMH Y4eOHBIX TeM. Bo3MOXXHO BBefeHHE B padouyi MporpamMmy



PE3EPBHOTO BPEMEHU B KOHIIE M3YYEHHUS KaXIOH TEMbI IS IOINOJHUTEIBHOTO HU3YYCHHS TEM,
BbI3BaBIIKX Yy oOyudaronuxcs ¢ PAC naubosnbiive 3aTpyaHeHMs.

MECTO YUYEBHOI'O ITPEIAMETA «®U31NKA» B YHEEHOM IIJIAHE

B cootBerctBUn ¢ ®I'OC OOO ¢usuka sBiseTcss 00sA3aTEIbHBIM MPEAMETOM Ha YPOBHE
OCHOBHOTO 00mero oOpasoBanus. [laHHas mporpamMma MperycMaTpuBaeT H3ydyeHUe (PU3UKH Ha
06a3oBoM ypoBHE B 00bEMe 238 4 3a Tpu roga oOydyeHus mo 2 4 B Heuento B 7-9 kiaccax u 1 4 B
Heznemto B 10 kiacce.

COHEP)XAHUE YUYEBHOI'O ITPEAMETA «®PU3UKA»

7 kiaacce

Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa

dusnka—Hayka o pupose. SIsrerus mpupoas (MC'). Dusudeckue SBICHNS: MEXaHHIECKHE,
TEIUIOBBIE, SJICKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ousnueckue BenuyuHbL M3mepenune ¢usnuecknx BennuuH. Dusndeckue MpuOOPHI.
[TorpemnocTs n3Mepenuid. MexayHapoiHasi cuctTemMa eQuHULL.

Kak ¢u3uka m apyrue ecTecTBEHHBIE HAYKHM HM3Yy4aloT Hpupoxy. EcTecTBeHHO-HAaydHBIN
METOJl TIO3HAaHMs: HAOMIOJEHHE, TIOCTAaHOBKA HAYyYHOTO BOIPOCA, BBIABMKEHHE THUIIOTE3,
SKCIIEPUMEHT TI0 TIPOBEPKE THMOTE3, 00BICHEHHE HAOM0AaeMoro siBjieHus. Onucanue Pu3nuecKux
SIBJICHUH C IIOMOUIBIO MOJEIIEH.

JemMoHcTpanuu

1. MexaHnuueckue, TEII0BbIe, HIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®usnueckue MpuOOPHl M TpOIEaypa MPSIMBIX HU3MEPEHHI aHAJIOTOBBIM U IH(POBBHIM
pUOOpPOM.

JIaGopaTopHbie paGOTBI H OIBITH

1. Onpenenenue UEHbI JEICHUS HIKAIbl K3MEPUTEIHLHOT0 MPUOOpAa.

2. 3mepeHue pacCTOSHUM.

3. U3mepenne o0bEMa )XKUIAKOCTH B TBEPIOTO TEa.

4. OnpeneneHue pa3MepoB MaJIbIX TeEl.

5. H3mepeHue temmepaTypsl NpU IOMOIIM JKHJKOCTHOIO TEPMOMETpa WU JaT4yMKa
TEMIIEPATYPHI.

6. IlpoBeneHue wuccienoBaHMsl MO NPOBEPKE TMIIOTE3bl: AANBHOCTH MOJETAa IIApHKa,
MYIIEHHOT0 TOPU30HTAIILHO, TEM O0JIbIIIE, 4eM OO0JIbIIIE BEICOTAITyCKA.

Pasnean 2. [lepBoHavaibHbIE CBeACHHS 0 CTPOCHUH BelleCTBA

CrpoeHue BellecTBa: aTOMbl W MOJEKYJIbl, HUX pa3Mepbl. ONBITHI, JOKa3bIBaIOIINE
JUCKPETHOE CTPOCHUE BEILECTBA.

JIBukenune wyacTul] BemiecTBa. CBS3b CKOPOCTHM JBHKEHHMS 4YacTUI[ C TEMIEpaTypou.
bpoyHnoBckoe aBwxkenue, nudp¢ys3us. BzaumoneiicTBue uacTHIl BelIeCcTBa: MNPUTSIKEHHE U
OTTaJKUBaHUE.

ArperaTHple  COCTOSIHUSL ~ BELIECTBA: CTPOCHHME Ta30B, JKUAKOCTEHW M TBEPABIX
(kpucTauIMyecKux) Ten. B3auMocCBsI3p MeEXIy CBOWCTBaMU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

JemMoHCcTpanyu

1. HaGmroienue 6poyHOBCKOTO IBHKEHHSL.

" MC — sniemMeHTbI coziepKaHus, BKTIOUAOIINE MEXKIIPEIMETHBIE CBSI3H, KOTOPhIE MOAPOOHEE PACKPHITH B
TEMAaTHYECKOM IUIaHWPOBAHUH.

% 311ech 1 Jaiee MPUBOINTCS PACIIHPEHHBIH MepeueHn Ta00paTOPHBIX PAGOT H ONBITOB, U3 KOTOPOrO YUHTENb JIe1aeT
BBIOOD MO CBOEMY YCMOTPEHHIO U € YIETOM CITHCKA 3KCIIEPUMEHTAIBHBIX 3aaHui, Ipe/yiaraeMelx B pamkax OI'D no
¢dusuke.



2. Habmonenue nuddysum.

3. HaGmroneHnue siBneHUi, OOBACHSIONIMXCS MPHUTSDKEHWEM WM OTTAIKHBAHUEM YaCTHUI]
BEILIECTBA.

JlaGopaTopHbie pabOTBI U OIMBITHI

1. Ouenka auameTpa aToMa METOJIOM PSAOB (C UCIIOIb30BaHHEM (GoTorpaduii).

2. OnBITH IO HAOJIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPY)KEHUIO IEHCTBUS CHIJI MOJIEKYJISIPHOTO MPUTSKEHHUSI.

Pa3znen 3. /IBu:keHune U B3auMo/ieiicTBHe TeJl

Mexanudeckoe aBuxeHue. PaBHoMepHoe u HepaBHOMepHOE aABuxkeHue. Ckopocts. Cpeansis
CKOPOCTb IIPY HEPAaBHOMEPHOM JIBUKEHUH. PacuéT myTH U BpeMEHH JBUKEHUS.

SlBnenve wuHepnuu. 3aKOH HHEpUUU. B3auMmoneicTBue Tell Kak NPUYUHA H3MEHEHUs
CKOpPOCTH JBM)KEHMS Tel. Macca kak mepa uHepTHOcTH Tena. IlnotHocte BemectBa. CBsA3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €AMHUIIE 00bEMA BEIIECTBA.

Cwia kak XxapakTepuctuka B3aumojeincTBus Ten. Cuna ynpyrocth u 3akoH ['yka.
N3mepenue cuibl ¢ MOMOINIBIO AUHAMOMETpA. SIBJIeHUE TATOTEeHUs U cuiia TsbkecTu. Cuiia TshKecTu
Ha apyrux miaHerax (MC). Bec Tena. HeBecomocth. CroxkeHue CHJI, HAPaBJICHHBIX MO OJHOM
npsimoid. PaBHonelicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEeHUs U TpeHue nokost. TpeHue B
npupoae u texuuke (MC).

JemMoHcTpanuu

1. HabmoieHne MexaHu4ecKoro JBUKECHHUS Tea.

2. I3amepeHue CKOpOCTH MPSMOJIMHEHHOTO IBHYKCHHSL.

3. HabnroneHue siBIeHUS HHEPLIUU.

4. HabnroieHre N3MEHEHUs1 CKOPOCTH MPH B3aUMOJIEHCTBUU TEJL.

5. CpaBHeHHUE Macc MO B3aUMOJECHCTBUIO TEll.

6. CnoxeHue CuJjl, HalpaBJICHHbIX 110 OHON IPSIMOM.

JlaGopaTopHbie pabOTBI U OIBITHI

1. Onpenenenue CKOPOCTM PaBHOMEPHOTO JBMKEHHS (IIapuKa B XKUAKOCTHU, MOJAEIU
ANEKTPUYECKOTO aBTOMOOUIIS U T. T1.).

2. OmnpeneneHue CcpegHE CKOPOCTH CKOJBXEHHS Opycka WIM IIapuKa IO HaKJIOHHOM
MIJIOCKOCTH.

3. Onpezenenue MIOTHOCTH TBEPIOTO Tea.

4. OnsIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHus (medopmannu) mpy>KUHBI OT
IIPUJIOKEHHON CHJIBI.

5. OnbITHL, JEMOHCTPHUPYIOLIKE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIbKEHHUSI OT CUJIbI JABJICHUS U
XapakTepa COIpPHUKaCatOUINXCs TOBEPXHOCTEH.

Pasnen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB

Jasnenne. CriocoObl yMEHbILIEHUS U YBETUYEHUS JaBieHus. JlaBieHue rasa. 3aBUCUMOCTD
JaBJieHUd ra3a oT o0béma, Temmeparypsl. [lepegaua naBrieHus TBEPABIMH TeIaMH, KUAKOCTIMU U
razamu. 3akoH [lackamsa. [lHeBMaTHdeckue MamIuHbI. 3aBUCUMOCTh JABIEHUS KUIKOCTH OT
riyounsl. ['uapocraruyeckuii mapagokc. CooOmiaromuecs cocyabl. [ uapaBmudeckre MeXaHU3MBI.

AtMochepa 3emsin U arMocdepHoe aaBiieHue. I[IpUuMHBI CyIIecTBOBAaHUS BO3JYLIHOM
obonoukn 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOTro aBieHHS. 3aBHUCHMOCTh
aTMoc(epHOro aBjeHHUs OT BBICOTHI HaJl ypoBHEM Mops. [Ipubops! 1 u3mepenns arMocpepHoro
JTaBJICHUSI.

JlelicTBHE XKUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas (apXumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BozayxornnaBanue.

JeMoHCTpanynu

1. 3aBUCHMOCTD JaBJ€HUS ra3a OT TEMIIEPATYPHI.

2. Ilepenava naBieHUs )KUAKOCTBIO U Ta30M.

3. Cooburaromuecst cocyzpl.



4. 'mapaBian4ecKuil mpecc.

5. IlposiBneHue aeicTBUst aTMOC(EpHOro aBICHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIICH CHIIBI OT 00BbEMa MOTrPYKEHHONW YacTH Teja U MJIOTHOCTH
KUJKOCTH.

7. PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHON KUIKOCTH.

8. YcioBue miiaBaHus TeN: IJIAaBAHUE WIN NOTPYKEHUE TEI B 3aBUCUMOCTH OT COOTHOILLIEHUS
IJIOTHOCTEH TeNa U )KUJKOCTH.

JlaGopaTopHbie pabOTBI U OIMBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpYKEHHON B KHIKOCTh
4acTH TeJa.

2. OrmpeneneHue BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEW Ha TeNO, HOrpyXEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOIICH CHIIBI, ACHCTBYIOIICH Ha TEJIO B MKUIKOCTH,
OT MAacChl Tena.

4. OnspIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKHUBAIOLIEH CHIIBI, JACHCTBYIOIIEH Ha
TEJO B KHUJIKOCTH, OT 00bEMA MOTPYKEHHON B HKUAKOCTh YaCTH TeJIa U OT IUIOTHOCTU KUJKOCTH.

5. KoncTpynpoBanue apeoMerpa WM KOHCTPYHPOBAaHUE JIOAKM M ONpelereHue e€
Ipy30I0AbEMHOCTH.

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MeXxaHU3MBIL: pblyar, OJO0K, HaKJIOHHAsI IJI0CKOCTh. [IpaBuio paBHOBecus phlyara.
[IpumeneHue npaBuiia paBHOBECHS pbIdara K 0510Ky. «3o10toe npaBuio» mexanuku. KITJ[ mpocthix
MexaHu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. Kunernueckas u noreHuuanpHas sHeprus. [IpeBpamienue oHOro
BUJIa MEXaHUYECKOW SJHEPTUHU B APYTroi. 3aKOH COXpaHEHUS SHEPT MU B MEXAHUKE.

JlemoHcTparuu

1. [IpuMepsl MPOCTHIX MEXaHU3MOB.

JlaGopaTopHbie pabOTBI U OIBITHI

1. Omnpenenenue pabOTBl CHUJIBI TPEHUS IPU PABHOMEPHOM JIBWJKEHUM Tejla IO
TOPU30HTAILHON OBEPXHOCTH.

2. UccnenoBaHue ycioBUi paBHOBECHUSI pblyara.

3. U3mepenne KIIJI HakIOHHOM MIIOCKOCTH.

4. 3yuyeHue 3aKk0OHa COXPaHEHUS] MEXaHUYECKON IHEPTHH.
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Pa3nes 6. TenuioBbie siBJIeHUS

OcHOBHBIE OJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUH CTpoeHus BeulecTBa. Macca u
pasMepsl aTOMOB M MOJIeKyd. ONBITB, TNOATBEPKAAIOUIME  OCHOBHBIE  IOJIOKEHHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOpHUH.

Mogenu TBEPAOro, >KUIKOTO U ra3000pa3HOro COCTOSIHUN BemiecTBa. Kpucramimdeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TET HA OCHOBE TMOJIOKEHUMN
MOJIEKYJSIDHO-KUHETHYECKON Teopud. C(CMaduBaHMEe W KanWwUIIpHbIE sBJIECHUA. TeruioBoe
paciiipeHue U CKaTue.

Temmnepatypa. CBs3b TEMIIEPATYPBI CO CKOPOCTHIO TETNIOBOTO ABM)KEHUS YACTHIL.

Buytpennsis sHeprus. CrocoObl HM3MEHEHHs BHYTPEHHEW OHHEpPruM: TeIulonepenadya u
coBepleHre padoThl. Bupl Ternonepeaayn: TeIONPOBOJHOCTb, KOHBEKIIMS, U3TyYEeHHE.

KonuuecTBo TemnoTel. YenpHas TEIUIOEMKOCTh BEIIECTBAa. [emIo00MEH U TEMIOBOE
paBHOBecHe. YpaBHEHHE TemuioBoro OanaHca. IlnaBieHue M oOTBepleBaHHE KPHCTATTMYECKUX
BELIEeCTB. YJienbHas Terwiora miasieHus. [lapoobpasoBanue u xonaeHcanus. Mcnapenne (MC).



Kunenue. YnenpHas Temiora mapooOpa3oBaHus. 3aBUCUMOCTb — TEMIIEpaTypbl  KWIIEHUS  OT
aTMOC(EepHOro JTaBJICHUS.

Brnaxxnocts Bo3myxa.

DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpuntuner padoTel TemoBeix asurateneit. KIIJ TerutoBoro nBurartens. TemioBbie
JBUTATENH U 3alIUTa OKpyxarorieit cpeast (MC).

3aKOH COXpaHEeHHMsI U MIPEeBpaLCHHs SHEPTUU B TEIUIOBBIX mporeccax (MC).

JeMoHcTpanuu

1. HaGmronenne 6pOyHOBCKOTO JBHYKEHUS.

2. Habmonenue nuddysum.

3. HabnroneHue siBlNeHUH CMauMBaHUS U KaIIWJUISIPHBIX SIBJICHUH.

4. HaGnroieHue TEIIoBOro paciiupeHus Tell.

5. I3MeHeHune naBieHus ra3a Ipyu U3MEHEHHH 00bEMa U HarpeBaHU U WITH OXJIKICHUH.

6. IIpaBuna usmepeHus TemnepaTyphl.

7. Buzsl Tenionepenadm.

8. OxJakJieHue Mpu COBEPIICHUN PabOTHI.

9. HarpeBanue npu coBepiieHUH pabOThl BHEITHUMH CHIJIAMHU.

10. CpaBHEeHME TEIUIOEMKOCTEN Pa3IUYHBIX BELIECTB.

11. HabmroneHue KumexHwus.

12. HabGnrofeHue mocTOSHCTBA TEMIIEpATyphl TP MIJIABJICHUU.

13. Monenu TeniaoBbIX ABUTATEIICH.

JlaGopaTopHbie pabOTBI U OIBITHI

1. OnbITEI MO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSHKCHUSI.

2. OnBITHI MO BBIpANIMBAaHUIO KPUCTAJUIOB MTOBAPEHHOM COMM UM caxapa.

3. OnbITHI 10 HAOIIOACHHUIO TEIJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI.

4. OnpeneneHue NaBieHMs BO3AyXa B OaJJIOHE IITPHIIA.

5. OnpITBl, JEMOHCTPUPYIOIIME 3aBUCHMOCTH JABJICHHS  BO3JIyXa OT €ro o0béma u
HarpeBaHus WIH OXJIaKICHHUS.

6. IlpoBepka THIIOTE3bl JMHEHWHOW 3aBUCHMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIepaTyphl.

7. HaOmtoneHne M3MEHEHUs BHYTPEHHEH SHEpruu Tejaa B pe3yjbTaTe TEIUloNepenadd u
paboThl BHEITHUX CHUIL.

8. UccnenoBanue siBJICHUS TEIII0O0OMEHA TIPH CMEIIMBAHUU XOJIOTHON M TOPSTYEH BOJIBI.

9. Onpenenenue KOIMYECTBA TEIJIOTHI, TOTYYEHHOTO BOAOH MPH TEINIOOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npouecca UCHapeHUs.

12. Onpenenenre OTHOCUTENIBHON BIAXXHOCTH BO3AyXa.

13. Onpenenenve yaenbHON TEIUIOTHI TUIABJIEHUS JIbJIA.

Pa3nes 7. DinekTpuyecKkue H MATHUTHBIC SIBJICHUSA

DnekTpuzanus Tel. J[Ba poja dJIeKTpUYeCcKUX 3apsiioB. B3anmonelcTBie 3apsyKeHHBIX Tell.
3akon Kyrnona (3aBUCMMOCTH CHIIBI B3aUMOJICHCTBUS 3apsDKEHHBIX Tell OT BEWYHHBI 3aps/IOB U
PACCTOSTHUS MEXKTY TeTIaMH).

Onektpuueckoe mnone. Hampspk€HHOCTh snekTpuueckoro nods. [lpuHuun cyneprno3unuu
ANEKTPUYECKUX IT0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3aps/10B. DIeMEHTapHbIN dNeKTpuyeckuid 3apsaa. CTpoeHue aroma.
[TpoBOTHUKY U TUDITEKTPUKH. 3aKOH COXPAHEHUS JJIEKTPUUECKOT 0 3apsiia.

ONEKTPUUYECKUI TOK. YCIOBHUS CYIIECTBOBAHMS AJIEKTPUYECKOro ToKa. McTOUHMKH
MMOCTOSTHHOTO TOKa. JIeHCTBHSI DIEKTPUYECKOrOo TOKa (TEIIOBOE, XHMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKUM TOK B KUIKOCTSX M ra3ax.



Onektpuueckass 1enb. Cuna Toka. Onekrpuueckoe HampsikeHue. ConpoTHUBIEHUE
MPOBOJHUKA. YJIETbHOE CONPOTHUBJICHHE BemecTBa. 3akoH Owma i ydacTKa  LIEMH.
[TocnenoBarenpHOE M MapAIIEIBHOE COEAMHEHUE TTPOBOJHUKOB.

PabGoTa 1 MOIIHOCTB 3JEKTpUUYECKOro Toka. 3akoH [xoymnsa— Jlenua. DnekTpuueckue Henu u
MOTPEOUTENH ANEKTPUUYECKOM F3Heprun B ObITy. KopoTkoe 3ambikaHue.

ITocrossHHBIE MarHuThl. B3anmoneNCTBHE NOCTOSHHBIX MAarHUTOB. MAarHuTHOE MoOJIE.
MarnuTtHO€e noJjie 3eMJIM U €ro 3HaueHHe [ KU3HM Ha 3eme. OnblT Dpcerena. MaroutHoe mose
3JIEKTPUYECKOr0 TOKA. [I[puMeHEeHrEe 3NEKTPOMArHuTOB B TEXHUKE. [[eliCTBME MAarHUTHOIO IOJIS Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOJABUIATEIb IOCTOSTHHOTO TOKA. VCrionb30BaHKe 3JEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter  ®apanes. SIBneHue  siekTpoMarHuTHOM  mHAykuuu. [lpaBuno  Jlenna.
Onekrporenepatop. CnocoObl MOTyYEeHHUS DJIEKTPUUYECKOW DSHEPrUd. DIEKTPOCTAHLIMU HA
BO300HOBJISIEMBIX HICTOYHUKAX YHEPTHUU.

JemoHcTpanuun

1. DnexTpu3zanus Tei.

2. JIBa posia 3lEeKTPUUECKUX 3apsAI0B U B3AUMOJICHCTBHE 3apsKEHHBIX TEIl.

3. YCTpoiCcTBO U IeHCTBUE 3JIEKTPOCKOIIA.

4. DnexTpocTartuueckas UHAYKIIHS.

5. 3aKOH COXpaHEHUs AICKTPUUECKUX 3aPsIO0B.

6. [IpOBOTHUKY U AUDIIEKTPUKH.

7. MoaennpoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.

8. CTOYHHMKHN TOCTOSIHHOTO TOKA.

9. JleficTBUS NEKTPUUYECKOTO TOKA.

10. DnexTpuuecKuii TOK B )KUIKOCTH.

11. T'a30BBIit pa3ps.

12. 3MepeHue cuiibl TOKa aMIIEPMETPOM.

13. VI3mepeHue JIeKTpUYEeCKOro HalpsKeHNs BOIbTMETPOM.

14. PeoctaT u Mara3uH COPOTUBIICHUMN.

15. BzaumoieiicTBHE TOCTOSIHHBIX MarHUTOB.

16. MonenupoBaHue HEBO3MOXKHOCTH pa3/IeICHUs MOJTOCOB MarHUTa.

17. MoaenupoBaHHe MarHUTHBIX TOJIEN MOCTOSIHHBIX MarHUTOB.

18. OnbIT Opcrena.

19. MarnuTHOE 10J1€ TOKa. DJIEKTPOMArHuT.

20. leiicTBME€ MarHUTHOTO TOJI1 HA MPOBOJIHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBIEHUS IEKTPOMArHUTHOM UHAYKIUU.

23. Onbrter Gapages.

24. 3aBUCUMOCTD HaIpaBJiIeHUs! UHIAYKIIMOHHOTO TOKA OT YCIIOBU €r0 BO3SHUKHOBEHHS.

25. DIeKTpOreHepaTop MOCTOSHHOTO TOKA.

JlaboparopHble pabOTHl M OMBITHI

1. OnbITH IO HAOIOAECHUIO AIEKTPU3ALNH T MHAYKIIUEH U TPU COMPUKOCHOBEHUH.

2. UccnenoBanue ASMCTBUSA 3IEKTPUUECKOTO MOJISI HA MPOBOJAHUKHU U AUDJIEKTPUKH.

3. Coopka u mpoBepKa pabOThI MEKTPUIECKOH 1T TOCTOSTHHOTO TOKA.

4. I3mepeHue u perylupoBaHUe CUIIbI TOKA.

5. I3MepeHue u peryampoBaHue HAMPSKCHUS.

6. lccrnenoBanne 3aBUCUMOCTH CHJIbI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONPOTHUBICHUS
pe3ucTopa M HANPSDKEHUS Ha PE3UCTOPE.

7. OnBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTUBIICHUS ITPOBOIHUKA
OT €T0 JIJTUHBI, TTOIIAIA MTOTIEPEYHOTO CEYCHHS U MaTepHaa.



8. IIpoBepka mpaBuia CIOKEHUSI HANPSHKEHU MPHU MOCIEI0BATEIbHOM COCTUHEHUU JIBYX
PE3UCTOPOB.

9. IlpoBepka mpaBuiia AJisi CUJIbI TOKA MPH MapaylIeIbHOM COEIMHEHUU PE3UCTOPOB.

10. Onpenenenue padoThI JIEKTPUUECKOTO TOKA, UJIYILIETO YepPe3 PE3UCTOP.

11. Onpenenenue MOLUTHOCTHU 3JIEKTPUUYECKOTO TOKA, BBIJENIIEMOIl Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAMIIOUKY, OT HaNpsDKEHUS Ha
HEN.

13. Onpenenenue KII/I HarpeBares.

14. UccnenoBaHrie MarHUTHOTO B3aUMOICHCTBHUS TOCTOSTHHBIX MATHUTOB.

15. V3yuyeHue MAarHUTHOTO TIOJSI MOCTOSHHBIX MAarHUTOB MpU HUX OOBEAUHEHUU U
pa3JeseHuN.

16. ccnenoBanue qeiCTBUS JIEKTPUUECKOr0 TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS KAaTYIIKH C TOKOM H
MarHuTa OT CHJIbl TOKa U HAIPABJIEHUS TOKA B KaTYIIIKe.

18. U3ydenue neiicTBUS MarHUTHOTO TIOJIS HA IPOBOIHUK C TOKOM.

19. KoncrpyupoBanue U u3ydeHue paboThl 3JIEKTPOIBUTATEIS.

20. Uzmepenune KIIJ] anekTpoaBUraTeIbHON YCTaHOBKHU.

21. OnbIThl TO UCCIEJOBAHUIO SBJICHUS DJIEKTPOMArHUTHOW HHIYKIUU: HUCCIIEOBAHHE
M3MEHEHHI 3HAYCHUS ¥ HAIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9-10 xknacc

Pa3zgen 8. Mexannueckue siBJICHHUSA

Mexanuueckoe nBuxkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe mnpsMoiuHElHHOe nBHkeHue. HepaBHoMepHOe
npsiMoJuHeiiHoe BWKeHue. CpeaHsss M MIHOBEHHAs CKOpPOCTh Tejla IPU HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsiMosiuHEitHOe nBmkeHue. CBoboaHoe mageHue. OnbITh
lanunes.

PaBHOMepHOE nBIKEHUE MO OKpyxkHOCTH. [lepuon m dacrora oOpamieHus. JluneiHas u
yrioBas CKOpoCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HprotoHa. Bropoit 3akoH Herorona. Tperwnit 3axoH Herorona. IlpuHimmn
CYINEPIIO3ULINH CHIL

Cwuia ynpyroctu. 3akoH ['yka. Cuma TpeHus: cuja TpeHUs CKOJbKEHUS, CUJIa TPEHUS TIOKOS,
JPYTUe BUJIbI TPEHUSI.

Cuna TSKecTH U 3aKOH BCEMUPHOT'O TSATOTEHMSI. Y CKOpEHUE CBOOOJHOTO TaieHus. [[BuxeHue
wianeT Bokpyr Conaua(MC).Ilepas kocMuueckas ckopocTs. HeBecoMoCTh M nieperpys3Ku.

PaBHOBecue MarepuanbHOI TOUKU. AOGCOIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢
3aKpEIUIEHHON OCBIO BpallleHuss. MoMeHT cuiibl. LIeHTp TsaxkecTH.

Umnynec Tena. M3meHenne umnyibca. Mmmynsc cuibl. 3aKOH COXpaHEHMsI MMITYJbca.
PeaktuBHoe nBmxkenue (MC).

Mexannueckasi paboTa U MOIIHOCTh. Pabora cun TsbKecTd, ympyroctd, TpeHus. CBs3b
sHeprun M pabotbl. [loTeHuManbHas »Heprus Tena, MOAHATOTO HaJ TMOBEPXHOCTBIO 3E€MIIH.
[ToTrenumaneHas sHeprus cxatol npyxuHbl. KnHernueckass sHeprus. Teopema 0 KMHETHYECKOM
9HEPruu. 3aKOH COXPAHEHUSI MEXAHUUYECKOM SHEPTUH.

JemMoHCcTpanynu

1. HaGmroieHue MexaHn4ecKoro JIBUKEHHUs Tella OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.

2. CpaBHeHHE IIyT€ M TPACKTOPHUW JBHKEHHS OJHOTO M TOrO K€ Tela OTHOCHUTEIBHO
Pa3HBIX TEJI OTCYETA.

3. I3MepeHune CKOPOCTH U YCKOPEHHUS TPSIMOJIMHEUHOTO JBUKECHHUS.

4. HccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBUKEHUS.



5. HaGnronenune ABMKEHUS Tena Mo OKPY>KHOCTH.

6. HaGmoieHre MexaHn4ecKux sIBIICHHM, IPOUCXOAIIUX B cucTeMe oTcuéTa «Tenexkay nmpu
e paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIbHO KaOuHeTa (PU3UKH.

7. 3aBUCUMOCTDH YCKOPEHHUS TeJia OT MacChl Tejia U JICUCTBYIOIICH Ha HETO CUIIBI.

8. HabmroneHue paBeHCTBA CUJI IIPU B3aUMOJICHCTBUH TE.

9. 3MeHeHue Beca Tesa pu YCKOPEHHOM JIBH)KEHUU.

10. ITepenaya umnyJibca Ipu B3aUMOJICUCTBUU TEJ.

11. IIpeoOpa3oBaHus 3HEPTUU IIPU B3aUMOJICHCTBUH TEI.

12. CoxpaneHue uMnysbca Mpyu HEYMPYromM B3auMOJICUCTBUU.

13. CoxpaHeHre UMIyJIbca IPH aOCOTIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HabnrogeHue peakTUBHOTO JIBUXKEHUS.

15. CoxpaneHne MeXaHH4ECKON YHEPTUU ITPU CBOOOTHOM TAJICHUH.

16. CoxpaHeHne MEXaHMYECKOM HEPIrUU IPU JBMKEHUHU TeNa MO/ JEHCTBUEM MIPYKUHBI.

JlaGopaTopHbie pabOTHI U OIBITHI

1. KoncTpynpoBanue TpakTa Juisi pa3sroHa v JajJbHEUIEr0 pABHOMEPHOIO IBUKEHHUS IIapUKa
VT TEJICKKH.

2. OmpeneneHue CpeAHEH CKOPOCTU CKOJIBKEHUS Opycka WIM [JBHKEHMS IIapuKa I10
HAKJIOHHOM TJIOCKOCTH.

3. OmnpeneneHue yCKOpEHHUs Tejla IMpPU PAaBHOYCKOPEHHOM JIBM)KEHHUU IO HAaKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIDKEHHH 0e3
HAYalbHOM CKOPOCTH.

5. IlpoBepka THIIOTE3BI: €CIIM IPU PABHOYCKOPEHHOM JABIDKEHHH 0€3 HadalbHOW CKOPOCTH
MyTHU OTHOCSTCS KaK pAd HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOUIME IPOMEXKYTKH BpEMEHU
OJINHAKOBBI.

6. HccrnenoBaHue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBXKEHHS OT CHJIBI HOPMAallbHOTO
JTaBJICHUS.

7. Onpenenenre KodphuIMeHTa TPEHUS CKOJIBKCHHUSL.

8. Onpenenenue )XECTKOCTH MPY>KUHBL.

9. Onpenenenne paOOTHl CHJIBI TPEHUS I[P PABHOMEPHOM JIBKEHMH Tejla 110
TOPU30HTAIBHON TOBEPXHOCTH.

10. Onpenenenue paboOThl CHUJIBI YOPYTOCTH HpU TNOABbEME TIpy3a C UCIOJIb30BaHUEM
HEMOJIBUYKHOTO U MOABUKHOTO OJIOKOB.

11. M3yuenue 3akoHa COXpaHEHUS SJHEPTHH.

Pa3nesn 9. Mexannueckue Kos1e0aHUS M BOJIHBI

KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEPUCTUKU KOJEOaHW: Mepuoj, dYacrora,
aMIUMTyna.  MareMaTHdecKMii W IPYKUHHBIM  MaATHMKU. [IpeBpamieHue »sHeprum npu
Kosie0aTeabHOM JIBUKECHUH.

3aryxatomue kojebaHusi. BeiHykaeHHble KoneOanus. Pezonanc. MexaHWuecKue BOJIHBI.
CpolicTBa MexaHN4eCKUX BOJIH. [Ipo1osibHBIE M TOnEpeyHbIe BOJIHBL. [[JI1MHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHnueckue BOJIHBI B TBEPJOM Tene, cericmuueckue BoiaHbl (MC).

3ByK. I'poMKOCTB 3ByKa M BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

JemMoHCcTpanyu

1. HaGmonenue koneGaHuii Ten MoJ JIEHCTBHEM CHJIBI TSKECTU M CHIIBI YIIPYTOCTH.

2. Habnroienue xonebaHuii rpy3a Ha HUTU U Ha MPY>KUHE.

3. HaGmroieHre BBIHYKIEHHBIX KOJIEOAaHUH M pe30HaHca.

4. PacripocTpaHeHH€e MPOJOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

5. HaGmroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTHUECKUI pe30HaHC.

JlaboparopHble pabOTHI M OMBITHI



1. Onpenenenue 4acTOThI U MEPUOaa KOJIeOaHUH MAaTEMAaTHYECKOTO MasTHHKA.

2. OmnpenieneHue 4acToThI ¥ Iepro/ia KojaeOaHui Py MHHOT'O MasSiTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH Tepro/ia KoieOaHui MOABEIIEHHOTO K HUTH Ipy3a OT JITHHBI
HUTHU.

4. VlccnenoBaHue 3aBHCHUMOCTH NEpuoAa KoJeOaHWW MPYXKUHHOTO MAasTHHKA OT MAacchl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH IepHoJa KojaeOaHui rpy3a, MOABEIIEHHOTO K HUTH, OT Macchl
rpysa.

6. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD Mepuo/ia KoJeOaHul MPYKUHHOTO MasTHHKA
OT MAcCChl I'Py3a U KECTKOCTU MIPYKUHBI.

7. U3MepeHue yCKOpeHus: CBOOOIHOTO TaACHHUS.

Pa3zgea 10. DjekTpoMarHuTHoOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTPOMarHUTHOE NoJie. DJIEKTPOMAarHuTHbIE BOJIHbI. CBOWCTBA 3IEKTPOMAarHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VICIIOIB30BaHNE 3IEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.

JeMmoHcTpanuun

1. CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. BosHOBBIE CBOIICTBA CBETA.

JlaGopaTopHbie pabOTHI U OIBITHI

1. 3y4eHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.

Pa3nes 11. CBeToBble siBJICHUS

JlyueBass monenb cBera. Mcrounuku cBera. IIpsMonuHEiiHOE paclpoOCTpaHEHHE CBETA.
3armenus Connua u JIynel. OtpakeHnue cBera. Ilnockoe 3epkano. 3aKkoH OTpakeHUs CBETA.

[Ipenomnenue cBera. 3akoH mnpenomiieHus cBeTa. [lodHOe BHyTpeHHEE OTpa)K€HUE CBETa.
Hcnonb30BaHre NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHUECKUX CBETOBOJAX.

JIunza. Xox nydeit B nuH3e. Ontudeckas cuctema ¢oToanmnapara, MUKPOCKOIA U TeJIECKOma
(MC). I'naz kak onTuyeckas cuctema. biim3opykocTs 1 1aTbHO30PKOCTb.

Pasnoxxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CriojkeHHEe CHEKTPaIbHBIX 1IBETOB.
Jucnepcus ceera.

JeMoHcTpanuun

1. IIpssMonMHENHOE pacIpOCTPAHEHHE CBETA.
. OTpaxkeHue cBera.
. [Tonyuyenune n3o0pakeHHil B TNIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
. [Ipenomiienue ceera.
. Orrruueckuii CBETOBOI.
. Xop myueil B coOuparomiei J1H3e.
. X011 JIy4eil B pacCenBaroleH JIMH3E.
. [Tonmy4yenne n3o00paxeHnit C MOMOIIBIO JIMH3.
. [IpuHnun neficTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOINA.

10. Monenb riasa.

11. Pa3noxenue 6enoro cBeTa B CIIEKTP.

12. [Toryuenue 6e10ro CBETa MPHU CIIOKEHUH CBETA Pa3HBIX 1IBETOB.

JlaGopaTopHbie pabOTHI U OMBITHI

1. MccnenoBanue 3aBUCMMOCTH yIJla OTPAKEHMsI CBETOBOTO JIyda OT yIJjia MaJeHusl.

2. V3y4yeHue xapakTepuCTHK N300pakeHUs ITpeIMeTa B INIOCKOM 3epKalle.

3. HccrnenoBanue 3aBUCMMOCTH yIVIa IIPEJIOMJIEHUS CBETOBOIO Jy4a OT yIVIa NaJCHUs Ha
IpaHUIE «BO3AYX—CTEKIION.

4. ITonyyenne n300pa’keHUI € OMOIIbIO COOUPAOIIEH JTMH3BI.

5. Omnpenenenre POKYCHOTO PACCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEH JTMH3HI.

6. ONBITHI 1O Pa3IOKEHUIO OETOro CBETA B CHEKTP.
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7. OmbpITBl TO BOCHPHSTHUIO IIBETa MPEAMETOB MPH HMX HAOJIIOJEHUM uepe3 I[BETOBBIC
(GUIBTPHIL.

Pa3nen 12. KBa"HTOBEIE ABJICHUA

OmnsiTel Pe3epdopaa u mnanerapuas moaens aroma. Mojens atoma bopa. Mcmyckanue u
MorJionieHue ceera aToMoM. KBaHntsl. JInHeluaTeie CHEKTPHI.

PagnoaktuBHOCTh. Anb(a-, Oera- u ramma-uznydenus. CTpOEHHE aTOMHOTO sjpa.
Hyknonnas mopens artomHoro siapa. HM3oromsl. PaanoaktuBHble mnpeBpamieHus. Ilepuon
10JIypacnaa aTOMHBIX sJIEP.

Snepuble peakiuu. 3aKOHbI COXPAHEHHUs 3apsAOBOTO MU MAacCOBOTO YMCEN. DHEPIus CBS3U
aTOMHBIX saep. CBsA3b Macchl U 3Hepruu. Peakuuu cuHTe3a u neneHus saep. VIcTouHuKH sHepruu
Comnnna u 3831 (MC).

Snepnas sHepreruka. JIeicTBUS paliOaKTUBHBIX U3TydeHUH Ha KuBble opranu3mel (MC).

JeMoHcTpanuu

1. CriekTphl U3Ty4E€HUS Y MTOTJIONICHHUS.

2. CexTpbl pa3IuyHbIX I'a30B.

3. CriekTp BOJOpo/Ia.

4. HabnroneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuérurka HOHU3UPYIOIUX U3TYICHUN.

6. Perucrpanus u3iaydeHusi IpUPOAHBIX MUHEPAJIOB U IPOJIYKTOB.

JlaGopaTopHbie pabOTBI U OIBITHI

1. Habmro1eHue CIUIOMIHBIX U JINHEHYAThIX CIEKTPOB U3JIyUEHUSI.

2. HccnemoBaHue TPEKOB: H3MEpPEHUE DHEPIMU 4YAaCTHUIIBI 1O TOPMO3HOMY NyTH (MO
dororpadusm).

3. U3mepenue paanoakTUBHOTO GOHA.

[ToBTOpHUTENHEHO-0000IIAIONINIT MOTYITH

[ToBTOpUTENHEHO-00001IAIOIINN MOTYNb TIPEHA3HAYEH ISl CUCTEMATH3aluu U 0000IIeHus
MPEIMETHOTO COZAEPIKAHUSI U OMbBITA JCATEILHOCTH, IPUOOPETEHHOTO MPU M3YYEHUH BCETO Kypca
bu3MKKM, a Takke IS MOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHy Mo (U3HKe IS
00yYaromuxcs, BEIOPAaBIINX 3TOT Y4EOHBIH MpeaMeT.

[Tpu M3y4eHUH AAHHOTO MOJYJS PEANU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI JEATEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIIeUnBAETCS JOCTHKEHUE MPEIMETHBIX U METANpPEAMETHbIX TUIaHUPYEMBIX
pe3yabTaToB 0O0yueHHs, (OPMHUPYETCS €CTECTBEHHO-Hay4dHas IPaMOTHOCTb: OCBOEHHE HAyUHBIX
METOJIOB MCCIIEJOBAaHUS SIBIIEHUN MNPUPOJABl M TEXHHUKH, OBJIAJEHUE YMEHHUSIMH OOBACHATH
¢busnyeckue sBICHUS, IPUMEHSS TOJIy4YEeHHbIE 3HaHUS, PEIIaTh 33aJjaud, B TOM YHCJIEe KaYeCTBEHHbIE
U 9KCIIEPUMEHTAJIbHBIE.

[TpyHIMNIHATBHO AEATEIBHOCTHBIM XapaKTep JAHHOTO pas3fella pealn3yercs 3a C4€T TOro,
YTO y4alluecs BHIIOJIHSIOT 3aJaHusl, B KOTOPBIX UM IIpeJjlaraeTcs:

— Ha OCHOBE MOJYYEHHBIX 3HAaHUN pPacro3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE
SIBJICHUS B OKPYKAIOIEH TPUPOJIE U TIOBCEIHEBHOM KU3HU;

— UCIIOJIb30BaTh HAyYHbIE METO/BI UCCIIEAOBAaHUS (PU3NYECKUX SBJICHUN, B TOM YHCIe
JUISL IPOBEPKU TUIOTE3 U MOTYyYEHHUS] TEOPETUUYECKUX BBIBOJIOB;

— OOBSICHATh Hay4Hble OCHOBBI Hauboyiee BaXKHBIX JIOCTHKEHHUH COBPEMEHHBIX
TEXHOJIOTUH, HampuMmep, MPaKTUYECKOTO HCIOJIb30BAHUS PA3IMYHBIX HMCTOYHHUKOB 3HEPTUH Ha
OCHOBE 3aKOHA MPEBPAILECHNS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB YHEPIHUH.

Kaxnas w3 TeMm [JaHHOrO pasfena BKIOYAeT  SKCIEPUMEHTAJIbHOE HCCe0BaHNe
oboO1maroiero xapakrtepa. Pasznmen 3aBepiiaercss NMpOBEJCHHEM JHArHOCTUYECKOHM M OLIEHOYHOH
paboTHI 32 KypC OCHOBHOM IITKOJIBI.

[INIAHMPYEMBIE PE3VIJIbTATBI OCBOEHUA YUEBHOI'O ITPEJIMETA «®U3UKA»
HA YPOBHE OCHOBHOI'O OBHUIEI'O OBPA30BAHIA



N3yuenne ydeObHoro mpemmera «@Pu3mka» Ha ypOBHE OCHOBHOT'O OOIIETO 0Opa3oBaHUS
JOJKHO O0ECTIeunBaTh JOCTIKEHUE CIEAYIONUX JTHYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3VJIbTATHI

[Tpu onleHMBaHUM JTUYHOCTHBIX PE3YyJIbTATOB HEOOXOAUMO OOECII€UYUTh UHIUBUIYATH3AIUIO
ATAaHOCTH OCBOCHHS O0O0pa30BaTENBbHBIX PE3yJIbTaTOB B CBS3M C HEPABHOMEPHOCTBIO U
ocobeHHocTsiIMU pasBuTHs pedeHka ¢ PAC. B cmiy 0cOOEHHOCTEH JIMYHOCTHOTO Pa3BUTHUS
JOCTUXKEHHE JIAHHBIX pe3ylbraToB oOydatromumucs ¢ PAC He Bceraa BO3MOXKHO B ITOJTHOM 00beMe
Ha dTale OCHOBHOTO OOYYEHHMs B ILIKOJE, IOITOMY PEKOMEH]IYeTCsS OLIEHUBATh MHAWBHUIYaIbHYIO
JUHAMHKY [IPOJBHKEHHS 00yYaroIerocst B JaHHOM 00Jy1acTu.

[TaTpuoTrueckoe BOCHUTAHUE:

— MPOSABIIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (u3HYeCcKOit
HayKH;

— IIEHHOCTHOE OTHOIICHHE K JJOCTUKEHHUSIM POCCUMCKUX y4EHBIX-(PU3UKOB.

['paxxnanckoe M JIyXOBHO-HPaBCTBEHHOE BOCIUTAHUE:

— TOTOBHOCTbH K aKTUBHOMY YYacTHIO B 00CYK/IEHUU OOIECTBEHHO3HAUYMMBIX U ATHUECKUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHCHHEM JIOCTIKEHUH (DU3HKY;

— OCO3HaHUE BAYKHOCTH MOPAJbHO-3TUYECKUX MTPUHIIUIIOB B ACSITEILHOCTUA YUEHOTO.

DcTeTn4ecKoe BOCIUTAHUE:

— BOCIHPHSTHE DCTETUYECKUX KAa4eCTB (PU3UYECKON HAyKH: €€ FapMOHHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH.

[leHHOCTH HAYYHOTO TO3HAHMUS:

— OCO3HAHUE IEHHOCTH (U3MUECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MUDPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

— pa3BUTHE HAYYHOU JTF0O003HATEILHOCTH, HHTEPECa K UCCIIEC0BATEIHCKON ACITEIHHOCTH.

®dopmupoBaHue KyJIbTYpPhI 3J0POBbs K SMOIIMOHAIBHOTO OJIArOMOIYYHs:

— OCO3HaHWE IICHHOCTH 0e30I1acHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYCCKOM
MUpE, B&XKHOCTH IPaBUJI O€30MacHOTO MOBEACHUS Ha TPAHCIOPTE, HAa 0POrax, ¢ ANEKTPUUECKUM U
TEIJIOBBIM 00OPYTIOBAHUEM B JIOMAIIIHUX YCIOBHSX;

— c(hOpMHPOBAHHOCTH HaBBIKAa pe(ICKCUH, MPU3HAHNE CBOETO MpaBa Ha OMMUOKY M TaKOTO
e MpaBa y Jpyroro 4eaoBeKa.

TpynoBoe BOCIHUTAHHE:

— aKTMBHOE Y4YacCTHE B PEIICHUH MPAKTHUUECKHX 3a7a4 (B paMKax CEMbH, IIKOJIBI, TOpOa,
Kpasi) TEXHOJOTHYECKON U COIMAIbHON HAIMPaBIEHHOCTH, TPEOYIONIUX B TOM YHUCIE U (PU3UUYECKUX
3HAHUII;

— MHTEpeC K MPAaKTUUECKOMY U3YUYECHUIO MPOQECCHii, CBI3aHHBIX C PUIUKOI.

DKOJIOTUYECKOE BOCITUTAHUE:

— OpHUEHTalMs Ha TpUMeHeHue (U3MUEeCKHX 3HAHWM AN pelleHdus 3agad B 00lacTu
OKpY’KaloIel cpespl, MIAHUPOBAHUS TOCTYIIKOB W OIEHKM WX BO3MOXKHBIX TOCIEACTBUH IS
OKpY’KaloIllel CpeIbl;

— OCO3HAHUE TJI00ATILHOTO XapaKTepa dKOJIOTHUYECKUX MPOOJIeM U MyTeH UX perieHusl.

AnanTanusi o0y4aronierocsi K U3MEHSIONIMMCST  YCIOBHSIM COLIMAJIbHOW U MPUPOTHOU
Cpelbl:

— TMOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BBHIIOJHEHUH WCCIEAOBAHUNA H MPOEKTOB
(U3HYECKOI HANPABICHHOCTH, OTKPBHITOCTD OMBITY M 3HAHHSIM JIPYTHX;

— MOBBIIIEHUE YPOBHS CBOE KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€SITEIbHOCTD;

— TOTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM uHcie (OpMYyIUPOBATH HUIEH,
MIOHSTHS, TUTIOTE3HI O (PU3UUYECKUX OOBEKTaX U SBICHUSX;

— oco3HaHue AePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 001acT (PU3NKH;

— IUTAHUPOBAHUE CBOETO PA3BUTHSI B MPHOOPETEHUN HOBBIX (PH3UYECKUX 3HAHUI;



— CTpEeMJICHHE aHaJU3WPOBATh M BBIABIATH B3aMMOCBS3M TIPUPO JbI, OOMIECTBA M
9KOHOMHKH, B TOM YHKCJIE€ C UCTIOIb30BaHUEM (PU3NYCCKUX 3HAHUI;

— OIIEGHKAa CBOMX JCHCTBHHA C YYETOM BIMSHHMS Ha OKPYKAMOIIYIO CPEIy, BO3MOMXHBIX
rJ100aJIbHBIX IOCJIEACTBUH.

METAITIPEJJMETHBIE PE3VYJIbTATBI

VYHMBepcalibHbIE I03HABATEIbHbIE 1EHCTBUS

ba3zoBble ornueckue AeUCTBUA:

— BBIABJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKK OOBEKTOB (SIBJICHUI);

— YCTaHaBJIUBAaTh CYLIECTBEHHBIM MPU3HAK KJIACCU(UKALMU, OCHOBAHUS JUIsl 0000IIEHHs U
CpaBHEHUS,

— BBIABJIATH 3aKOHOMEPHOCTH M INPOTHUBOPEUUS B PAacCMAaTPUBAEMbIX (PAKTax, JAHHBIX U
HAOJIOACHUAX, OTHOCAILIMXCS K (PU3UUECKUM SBICHUSAM;

— BBIABJIATH IPUYHMHHO-CIICACTBEHHBIE CBS3M IpPU M3YyYEHUU (PU3MUECKUX SBJICHUH U
MPOIIECCOB; JIeNaTh BBIBOJBI C MCIIOJB30BAaHUEM JICAYKTUBHBIX M MHAYKTHBHBIX YMO3AKIIOUCHHIH,
BBIJIBUI'ATh TUIIOTE3bI O B3aUMOCBA3AX (PU3MUECKUX BEIMYUH;

— CaMOCTOATEIbHO BbIOMpaTh Croco0 pelieHus yueOHol (usnueckoi 3anauu (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pELIeHMs], BBIOOp HauOosee MOAXOIAIIEro ¢ y4€TOM CaMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).

bazoBsle nccnenoBarenbckue qecTBUA:

— HMCIIOJIb30BATh BOIPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHUS;

— MPOBOJUTH 10 CaMOCTOSTENILHO COCTAaBJIIEHHOMY IUIAHY OIIBIT, HECJIOKHBIH (hU3NUECKUi
HKCIEPUMEHT, HEOOJIBIIIOE NCCIIEAOBAHIE (DU3HMUECKOTO SIBIICHUS;

— OLEHMBaTh Ha NPUMEHMMOCTb U JOCTOBEPHOCTh MH(OPMALMIO, NOJIYYEHHYIO B XOJ€
WCCIICIOBAHMSI WJIH SKCIICPUMEHTA,;

— caMOCTOSTENbHO (POPMYIHUPOBATH 000OLIEHNS U BBIBOJBI 0 Pe3yJibTaTaM MPOBEIEHHOTIO
HAOJIOACHNS, ONIBITA, MCCIICIOBAHNUS;

— IPOTHO3UPOBATh BO3MOXKHOE JAajbHeWIIee pa3BUTHE (U3NYECKUX IPOLIECCOB, a TaKKe
BBIJIBUTATh TPEATIOI0KEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTAX.

Pabota c undopmarmeii:

— TPUMEHSTHh pa3IMYHbIE METOABI, MHCTPYMEHTHI M 3alpoChl IpU TOHWCKE H OTOOpe
MHGOpMAIUY WM TaHHBIX C YIETOM IpeI0KEeHHOW yueOHoM (u3nyeckoit 3a1aum;

— aHaJIM3MpPOBATh, CHCTEMATH3MPOBATh M WHTEPIPETHUPOBATh WH(POPMALUIO PA3IUIHBIX
BUJIOB U (JOPM IIPECTABICHHUS;

— CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJIbHYIO (GOpPMYy NPEACTaBICHUS HHPOpPMAUU U
WITIOCTPUPOBATh pellaeMble 337a4il HECIOKHBIMU CXE€MaMH, uarpaMMaMu, HHOW Tpadukoi U ux
KOMOWHAIUSIMHU.

YHuBepcaibHble KOMMYHUKaTHBHbIE IeHCTBUS

Hapymenne  oOmenust  siBisiercss  0a30BBIM — HApyImIEHHWEM  TPH  PacCTPOMCTBAax
ayTHUCTUYECKOI'0 CIIEKTpa, MO3TOMY JOCTHKEHUE JAHHBIX PE3yJIbTATOB MOXKET OBbITh 3aTPYAHEHO
g odyuaromuxcsi ¢ PAC. Tlpu ouennBanuu osnagenus YY]l B obmactu «OOmieHue» cieayer
OLIEHUBAaTh WHAMBUIYalbHbIE pE3yNbTaThl M JUHAMUKY (opMuUpoBaHMs JaHHbIX YVY] y
0o0yJaroImxcs.

Obuenue:

— B X07Ie 00CYXXJIeHHsI yueOHOTO MaTepHuaia, pe3yabTaToB Jab0paTOPHBIX padOT M MPOEKTOB
3aJaBaTh BOIPOCHl IO CYIIECTBY OOCYXJIaeMOW TeMbl M BBICKA3blBaTh WJEH, HallCJIEHHBbIE Ha
peleHue 3aJa9u 1 Moiep kaHue 01aroxkenaTeTbHOCTH OOIICHNUS;

— CONOCTaBJIATh CBOM CYXKJIEHHS C CYXIEGHUSMH JpYrUX YYaCTHMKOB JMajora,
OOHapyKUBaTh PA3ININE U CXOJCTBO TTO3UIIHIA;

— BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TMCbMEHHBIX TEKCTaX;



— nyONnMYHO  TPEACTaBIATH  PE3yJIbTaThl  BBIMOJIHEHHOTO  (DU3MYECKOTO  OIbITa
(3KCIIepUMEHTA, UCCIIEIOBAHUS, TPOCKTA).

CoBMmecTHast IEATEIbHOCTh (COTPYIHHYECTBO):

— MOHUMATh M HCIIOJIB30BATh MPEUMYIIECTBA KOMAHJIHON W WHAMBUAYAIBHOW pabOTHI MPU
pelIeHnH KOHKPETHON (hU3NYecKoil mpoOIembl;

— INpPUHHAMATh LEIUM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTH JACHUCTBUS 1O €€
JOCTUKEHHUIO: PacTpelieisiTh POJH, OOCYXJaTh IMPOLECChl M Pe3ylbTaThl COBMECTHOM pPalOTHI;
000011aTh MHCHHSI HECKOJIBKUX JIFOJICH;

— BBINOJIHATH CBOKO YacThb pabOThl, JOCTUrash KAyeCTBEHHOI'O pe3ylbTara IO CBOEMY
HaIlpaBJIEHUIO U KOOPAVHUPYS CBOU ACHCTBUSA C APYTMMH YJICHAMU KOMAH/IbI;

— OIICHMBATh KA4€CTBO CBOETO BKJIAJa B OOMIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSTEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHUBEpPCAIBHBIE PETYJIATUBHBIC 1EHCTBUS

VY yuammuxcs ¢ PAC 3avactyro 3aaepkuBaeTcsi GakKTHUYeCKOE BCTYIICHUE B MOAPOCTKOBBIN
BO3pacT, YTO TMPEXKJIE BCEro BBIpAXKaeTCs B TPyAHOCTSIX (opmupoBaHus pedrekcuBHON
NESTeIbHOCTH U B 3aJIepXKKE OBJAJIeHUs Y4€OHBIMU JIEHCTBUSMHU CAMOCTOSITEIBHON MOCTaHOBKH
Y49eOHBIX IeJICH, JCWCTBUN KOHTPOJS W OICHUBAHUS COOCTBCHHON JCSTEIBLHOCTH, PAa3BUTHU
WHUIIMATUBBI B OPTraHU3aI[Mi Y4e€OHOTO COTPYAHUYECTBA.

Camoopranu3anus:

— BBISBIATH MPOOJIEMBI B KU3HEHHBIX M YYEOHBIX CUTYAIUSX, TPEOYIOMIMX ISl PEIIeHUs
(bU3NIEeCKUX 3HAHUH;

— OpHUEHTUPOBATHCS B PA3IUYHBIX MOAXOAaX NPHUHATUA pelIeHUN (MHAMBHIYaIbHOE,
MIPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUI TPYIIION);

— CaMOCTOSITENIbHO COCTaBISITh AITOPUTM pelieHus (U3MYeckod 3aJaud WIW IJIaHa
HCCTIEOBAHUS ¢ YYETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
MpeaJiaraéMble BapuaHThl PEIICHUI;

— JIeTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CamokoHTpoIb (pedrekcus):

— JIaBaTh aJICKBaTHYIO OLICHKY CUTYallMU U TIpeJiaraTh Iiad e€ U3MEHEHNS,

— OOBSICHATH MPUYUHBI JOCTUKECHHS (HETOCTHKEHHS) Pe3yIbTaTOB JIeATEIbHOCTH, TaBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

— BHOCHTH KOPPEKTHBBI B JESATENHHOCTh (B TOM YHWCJIE€ B XOJ BBINOJHEHHUS (PUIUYECKOTO
WCCTIEIOBAaHUSI WJIM TPOEKTAa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIMXCS CHUTYaIlHH,
YCTaHOBJICHHBIX OMIMOOK, BO3HMKIIUX TPYIHOCTEIH;

— OLIEHUBATh COOTBETCTBUE PE3YNIbTAaTa LEIU U YCIOBHIM.

OMOLIMOHATBHBIN WHTEIJIEKT:

— CTaBUTH ce0sl Ha MECTO JAPYroro 4eloBeKa B XOJI€ CIOpa WM JUCKYCCHUM Ha HAY4YHYIO
TeMy, IOHMMaTh MOTHUBBI, HAMEPEHUS U JOTUKY APYTOro.

[Ipunsitue ceds U Ipyrux:

— Tpu3HaBaTh CBOE TMPaBO HaA OMMOKY MpH pelieHnd (QU3NYeckux 3agad WiId B
YTBEPKICHUSIX HA HAYYHBIC TEMBI U TAKOE K€ IIPABO JIPYTOTO.

[NPEAMETHBIE PE3VYJIBTATDI

JocTmkenne TpeaMeTHBIX pe3ynbTatoB oOydaronumucs ¢ PAC Ha srtare oOydeHus B
OCHOBHOH IIIKOJIE OMpEAeNsSeTcs WHAUBHIYAIbHBIMH OCOOCHHOCTSIMH, CBSI3aHHBIMH Kak C
OCOOEHHOCTSIMU TIO3HABATEIBHON JEATETHPHOCTH W HEPABHOMEPHOCTHIO PA3BUTHS TMCHUXHUYECKHX
GyHKIUH, TaKk W COIMANBHBIM OIBITOM AayTHUYHBIX IIKOJBHUKOB. [loaTomMy mocTmkeHue
MPEAMETHBIX PE3YJIbTATOB KOHKPETHBIM YYAIIUMCSI MOXKET HE BCETJa COBMAJaTh C BPEMEHHBIMHU
TpaHUIlaMU JTOCTIKEHHUS PE3yIbTaTOB, PACIIPEICTIEHHBIX I10 TOJaM OOY4EHHUS.
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[IpenmerHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpakaThb CHOPMHPOBAHHOCTH Y
o0yJaromuxcs yMEeHuil:

— HCIOJIb30BaTh MOHATHA: (U3NYECKHME U XUMHYECKUE SIBJICHUs; HaOJIOJeHHE,
HKCHEPUMEHT, MOJEIb, TUIIOTE3a; €AMHUIBI (U3NYECKUX BEIMYUH, aTOM, MOJEKYJa, arperaTtHble
COCTOSIHUA BelecTBa (TBEPHOE, XKUIKOE, Ta3000pa3HOE); MEXaHUYECKOE JBU)KEHUE (PABHOMEPHOE,
HEpaBHOMEPHOE, MPSMOIMHEWHOE), TPACKTOPHS, paBHOJACHCTBYOIAs cuil, aedopmanus (ymnpyras,
IUTACTUYECKas ), HEBECOMOCTh, COOOILAIOIINECS COCY/IbI;

— pasznuuath sBieHus (IudQy3us; TEIUIOBOE IBM)KEHUE YACTHIl BEIIECTBA; PaBHOMEPHOE
JBYDKEHUE; HEPABHOMEPHOE JABM)KEHHE; HHEPLIUS; B3aUMOJICHCTBUE TEJ; pABHOBECUE TBEP/BIX Tl C
3aKpeIUIEHHON OChIO BpallleHMs; Iepeaaya JaBlIeHUs TBEPIAbIMU TEIaMH, KHUJIKOCTSIMU M Ta3aMu;
aTMoc(epHOe JIaBJICHUE; IJIaBaHUE TEJ; MPEBPAILECHUS] MEXaHUYECKOM YHEPTUHN) MO OMUCAHHUI0 HX
XapaKTEPHBIX CBOICTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SIBJICHUE;

— pacro3HaBaTh MPOSBICHUE W3YUYEHHBIX (PU3UUYECKUX SBICHUH B OKPY)KAIOLIEM MHpE, B
TOM uucie (pu3nuecKue sBICHUS B IPUPOJE: IPUMEPHI ABMKEHHUS C Pa3IMYHBIMU CKOPOCTSMHU B
KUBOW M HEXKMBOU MPUPOJIC; NIEHCTBHE CUIIBI TPEHHS B IPUPOJIE U TEXHUKE; BIUSHUE aTMOC(HEPHOTO
JIaBJICHHs HA JKUBOM OpraHu3M; IUIaBaHHE PbIO; pbluard B TEJI€ YEIOBEKa; IPU 3TOM IE€PEBOAUTH
MPAaKTUYECKYIO 3a7ady B Y4eOHYIO, BBLICISATH CYIIECTBEHHBIC CBOWCTBA/NMPU3HAKHA (DU3NIECKHUX
SIBJICHHI;

— OIHKCHIBATh M3yYCHHBIC CBOWCTBA TEN M (PU3UUECKUE SBICHHS, UCTIONB3Ys (hHU3HUYECKHE
BEIMYMHBI (Macca, 00bEM, IJIOTHOCTh BEIECTBA, BPEMs, IyThb, CKOPOCTh, CPENIHSAS CKOPOCTh, CHJIA
YIOPYTOCTH, CHJIa TSKECTH, BEC Tela, Cuila TPEHUs, JaBjieHHe (TBEPIOro Teja, KHUAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MeXaHMuyeckas paboTa, MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KOX(PHUIMEHT MOJIE3HOTO NEHCTBUS MEXaHM3MOB, KHHETHUECKAs M MMOTCHIIMAIbHAS SHEPTHS); MIPH
OINMCaHUU MPABUWIBHO TPAKTOBATh (PM3UUYECKUIN CMBICI UCIIOJIb3YEMbIX BEJIHMUUH, UX 0003HAUCHUS U
eNUHUIBl (QU3NYECKUX BEIUYMH, HAXOMUTHh (HOPMYIIBI, CBS3BIBAIOIIME JaHHYIO (DHU3HUECKYIO
BEIMYUHY C JIPYTMMH BEJIMYMHAMH, CTPOUTH I'paMKU HM3Y4YEHHBIX 3aBUCHUMOCTEH (PU3MUECKUX
BEJIMYNH;

— XapaKTepU30BaTh CBOWCTBA TeJl, (U3UUECKUE SIBICHUS U MPOLECCH, UCIOIb3Yys IpaBUiIa
CIIOKEHMsI cuil (BIOJIb OOHOW mpsiMoii),3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBHIIO
paBHOBecHs pblyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MeXaHMYeCKOU
SHEPTHUH; MPU ITOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA UM 3alIUCHIBATh €T0 MaTEMaTHUECKOe
BBIPAXXECHHUE;

— OOBACHATH (PU3NYECKHUE SBJICHUS, MPOIECCH U CBOMCTBA TEJl, B TOM YHCJE U B KOHTEKCTE
CUTyallull NPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh NPUUYMHHO-CIEICTBEHHBIE CBS3H,
CTpOUTH OOBsSCHEHHE U3 |—2 JOorMyeckux MIAroB C omopol Ha |—2 H3y4yeHHBIX CBOWCTBa
(bu3nYecKuX sIBICHUH, GPU3NUYECKUX 3aKOHA T 3aKOHOMEPHOCTH;

— pemath pacu€THble 3a7auyd B 1—2 JeHCTBUS, HCHOJB3Ys 3aKOHBI U  (OPMYIIBI,
CBSI3bIBAOIIME (PM3UUECKUE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJjaud 3alUCHIBATh KPAaTKOE
yCIIOBUE, MOJCTaBIATh (DU3MUECKHE BEIUYUHBI B (HOPMYJIBI U MPOBOAUTH Pacd€Thl, HaXOAWUTh
CIpaBOYHBIE TaHHBIE, HEOOXOJUMBbIE [T PELICHHs 3a/]1a4, OLIEHUBATh PEaJTMCTUYHOCTD MOTYyYEHHOM
(hbU3UYECKON BEITMYUHBL;

— pacrno3HaBaTh NPOOIEMbl, KOTOPBIE MOXKHO PELIMTh MPU MOMOIIHU (U3NYECKUX METOJ/IOB; B
OMMCAaHWUU MCCIEAOBAaHUS BBIIEIATH IPOBEPSIEMOE MPEANoNokKeHne (TUMoTe3y), pasiaudartbh Hu
MHTEPIPETHUPOBATh MOIYYEHHBIH pe3yabTaT, HAXOAUTh OIMIMOKU B XOJ€ OIBITA, JeNaTh BBIBOJIBI MO
€ro pe3ynbTaram;

— IPOBOJUTH OMBITHI 110 HAOIIOJICHUIO (PU3UUECKUX SIBICHUHN MM (PU3UUYECKUX CBOMCTB TEN:
(dbopMynupoBaTh MpOBEpPSEMbIE MPEANOIOKEHHS, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0/ ObITa U (POPMYIUPOBATH BHIBOJIBI;



— BBIMIOJIHATH MPSMbBIE W3MEPEHUS PACCTOSHUSA, BPEMEHHU, MAcchl Tejla, 00béMa, CUJIbl U
TEMIIEpaTypbl C UCIIOJb30BAHUEM AHAJOTOBBIX M LU(POBBIX MPHOOPOB; 3aNMHUCHIBATh MOKA3aHUS
MpUOOPOB € YUETOM 3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH U3MEPEHUI;

— TPOBOJUTH HCCIIEJOBAaHUE 3aBUCHMOCTH OJHOW (PU3MUYECKOM BETMYMHBI OT IPYrou ¢
HCIOJIb30BAaHUEM MPAMBIX H3MEpEHHUil (3aBUCHUMOCTH IyTH PaBHOMEPHO IBHXKYILIETOCS Tejaa OT
BPEMEHHU JBW)KCHUS TeNa; CHJIBI TPEHUS CKOJBXKEHHS OT CHJIbI JABIICHHS, KauecTBa OOpabOTKU
MOBEPXHOCTEH TeNl M HE3aBUCHMOCTH CHJIbI TPEHHUS OT IUIOIIAAN COMPUKOCHOBEHUS Tell; CHIIBI
YIPYTOCTH OT Y/UIMHEHHS NPYKUHBI; BBITAIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tea
U OT IUIOTHOCTH >KHUJKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Tella, OT TNIyOWHBI, HA KOTOPYIO
MOTPYXKEHO TEJI0; YCIOBUM IJIaBaHUS TEJ, YCIOBUN paBHOBECHsS pbluara U OJIOKOB); y4acTBOBaTh B
IUTAHUPOBAHUM Y4E€OHOTO HCCIIEAOBaHMs, COOMPATh YCTAaHOBKY U BBIMOJHATH U3MEPEHUS, CIIEAYs
MPEeIJI0KEHHOMY TIUIaHy, (UKCHPOBATh pE3yNbTaThl IMOJIYYEHHONM 3aBHCHUMOCTH (U3HYECKUX
BEJIMYMH B BUJIE MTPEUIOKEHHBIX TaOIHII U TpauKOB, 1EJ1aTh BEIBOIBI 1O PE3yJIbTaTaM UCCIICIOBAHUS;

— MPOBOJUTH KOCBEHHBIEC N3MEPEHUS (PU3NUECKUX BEIUYUH (IJIOTHOCTH BEIIECTBA )KUIKOCTH
u TBEPAOIrO Tela; CHJA TPEHMsI CKOJIBKEHHUS; [aBJICHHE BO3/yXa; BbITAIKHUBAIOIIAs CHIIA,
JeicTByIOIasl Ha MOTPYKEHHOE B JKUJKOCTh TeNO; KOI()PUIMEHT MONe3HOro AEUCTBUS MPOCTHIX
MEXaHU3MOB), CJEIys MPEAJ0KEHHOM WHCTPYKLUMHU: IPU BBHIIOJHEHUM H3MEpPEHUil codupaTh
AKCIIEPUMEHTAILHYIO YCTAaHOBKY U BHIYHUCIISATH 3HAUEHUE HCKOMOU BETMUMHBI

— coOmromaTe TpaBWJIa TEXHUKH O€30MacHOCTH Tpu paboTe ¢ J1abopaTOpHBIM
00opynoBaHUEM;

— YKa3bIBaTh MPUHIIMIBI ACUCTBUS MPHOOPOB U TEXHUYECKUX YCTPOHCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOIIAIOLIUECS COCYIbl, OApOMETp, pblUar, MOABIMKHBIA M HEMOABIXKHBIN OJIOK,
HAKJIOHHAS IJIOCKOCTh;

— XapaKTepu30BaTh MPUHIUIIBI AEHCTBUS U3YYCHHBIX MPUOOPOB M TEXHUYECKHUX YCTPONCTB
C OIOPOM Ha UX OMMCAHUSA (B TOM YHUCIIE: MOJIIUITHUKH, YCTPOMCTBO BOJONPOBOA, THAPABINYECKUI
Ipecc, MaHOMETP, BBHICOTOMED, MOPIIHEBOM HACOC, apeoMeTp), MCIOJb3ys 3HAHHUS O CBOICTBax
(bU3NIECKUX SIBICHUIA 1 HEOOX0IUMBbIE (PU3NIECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

— TPUBOIAUTH TPUMEPHl / HAXOAUTh UHPOPMAIMIO O MpUMEpax MPAKTUYECKOTO
WCTIOJIb30BaHUS (PU3UYECKUX 3HAHUI B IMOBCETHEBHOMW KHU3HH JUIsl 0OECTIeYeHUsI O€30MTaCHOCTH MPH
oOpalieHnu ¢ npubopaMu U TEXHUYECKMMHU YCTPOMCTBaMU, COXPAHEHUS 3/10pOBbSI M COOIOACHUS
HOPM 3KOJIOTHYECKOI0 MOBEACHUSI B OKpYXKatolieii cpese;

— OCYIIECTBJIATh OTOOpP MCTOYHHMKOB HMH(popManuu B ceTu MHTEpHET B COOTBETCTBUM C
3aJIaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUU U MyTEM CpaBHEHMSI Pa3IMUHBIX
HCTOYHHUKOB BBIJIEJIATh HMH(POPMALMIO, KOTOpas SBJISETCS NPOTUBOPEUMBOM MM MOXET OBITh
HEJI0CTOBEPHOI;

— HCIIOJIb30BaTh IMpPH BBHIMOJHEHUM YYEOHBIX 33JaHUN HAayYHO-IOMYJSPHYIO JUTEpaTypy
(U3MYECKOTO COJIepKaHus, CIIPaBOYHbIE MaTepHalIbl, pecypchl ceTu MHTepHeT; BiaaeTs npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHus HHPOPMAIIUU U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIE KpAaTKUE MHUChbMEHHBIE M YCTHBIE COOOIEHHUS Ha OCHOBE 2-3
MCTOYHUKOB MH(OpMaIun (PU3NYECKOro CoJepKaHMs, B TOM YHcie MyOJIMYHO JeiaTh KpaTKue
CO0O01IeHUs 0 pe3ylbTaTaXx HPOEKTOB MM Y4E€OHBIX MCCIEAOBAHUN; MPU ATOM TI'PaMOTHO
UCMOJb30BAaTh M3YYEHHBIH MOHATUIHBIN ammapar Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHUE
MpEe3EHTALNEN;

— TPV BBIMIOJIHEHUH YY€OHBIX TPOEKTOB M UCCIIE0BAaHUH pactipeiesiTh 0053aHHOCTH B TPYIIIE
B COOTBETCTBHUU C IIOCTaBJICHHBIMHU 3aJjauaMu, CJEAMTHh 3a BBIOJHEHUWEM IUIaHA JeHCTBU,
aJIeKBaTHO  OIIGHWBaTh COOCTBEHHBI BKJIAJ B  JEATENbHOCTh TPYIIBL;,  BBICTPaUBATh
KOMMYHHMKaTHBHOE B3aMO/JICIICTBHE, YUUTHIBAsI MHEHHE OKPY>KAIOIIUX.

8 ki1ace

[IpenMeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE AOJDKHBI OTpa)xarb CHOPMUPOBAHHOCTH Yy
o0yyJaromuxcs yMeHuil:



— HUCHOJb30BaTh IMOHATHUSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HbIEe Tella, HACBIIICHHBIN U
HEHACBIIIEHHBI Tap, BIAXHOCTb BO3/1yXa; TEMIleparypa, BHYTPEHHSAS OSHEpPrus, TEIUIOBOU
JIBUTATEb; DSJEMEHTAPHBIM AJIEKTPUYECKUN 3apsil, D3JEKTPUYECKOE TI0J€, IPOBOAHUKU U
IUAJIEKTPUKH, TIOCTOSHHBIHM 2JIEKTPHUUECKUI TOK, MArHUTHOE I10JIE;

— pasznuuaTh SBIEHHS (TEIJIOBOE pacIIUpeHHue/ckaTHe, Tersonepeaaya, TeIIoBOe
paBHOBeCHE, CMauyMBaHUE, KaNWULIPHbIE SBJICHMS, HCIApeHHe, KOHACHCAIMs, IJaBJIeHHE,
Kpuctajuim3auust (OTBEpAECBaHUE), KHUIIEHHE, Teruionepenaya (TEeIIONPOBOHOCTh, KOHBEKIIHS,
U3JIy4EeHUE); JIEKTpU3alMsl Tesl, B3aUMOACHCTBUE 3apsaoB, IEHCTBUSA 3IIEKTPUUYECKOIO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aUMOJCHCTBHE MAarHUTOB, AECHCTBHE MarHUTHOIO I0JI1 HA MPOBOJHMK C
TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLKSA) 110 ONMCAHHUIO MX XAapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOILUX JaHHOE (PU3HUUECKOE IBJICHUE;

— pacro3HaBaTh MPOSBICHUE W3YUYECHHBIX (PU3UUECKUX SIBICHUH B OKpY)KaIOLIEeM MHpE, B
TOM 4ucIie (pU3NUECKUe ABICHUS B IPUPO/IE: NOBEPXHOCTHOE HATSDKEHUE U KAITMILISIPHBIE SIBJICHUS B
MpUPOJIe, KPUCTAJUTBI B TmpHpoje, u3nydeHue CoiHia, 3amep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0pa3oBaHHe POCHI, TyMaHa, WHEs, CHEra; 3JIEKTPUUYECKHE SIBIIEHUS B aTMoc(epe, JEKTPHUUECTBO
KHUBBIX OPTraHU3MOB; MATHUTHOE 110JI€ 3eMITH, Ipeti() TIOTFOCOB, POIb MATHUTHOTO TOJIS JJIs )KU3HHU Ha
3emiie, MOJSIPHOE CHUSIHME; IIPU 3TOM HEPEBOJUTH MPAKTUYECKYIO 33/7ady B Y4eOHYIO, BBIIENIATH
CYIIECTBEHHBIE CBOMCTBA/IPU3HAKY (PU3MUECKUX SBICHUH;

— OIKCBIBATh M3y4YECHHBbIE CBOWCTBA TeN M (PU3UUECKUE SBICHHS, UCIONb3Yys (hU3NUYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPrus, KOJIMYECTBO TEIUIOTHI, yAEJIbHAas TEIIOEMKOCTh
BEIIECTBA, yJebHas TEIIoTa IUIaBJICHUs, y/elbHas TeljoTa napoodpa3oBaHus, yAeabHas TEIIoTa
CrOpaHMsl TOIUIMBA, KOI(P(OUIMEHT IIOJIE3HOTO JCWUCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTEIbHAs
BJIQKHOCTh BO3/JyXa, OJEKTPUYECKUH 3apsil, CWiIa TOKa, OJIIEKTPUUYECKOE HalpsHKEeHUe,
CONPOTHBIIEHUE TIPOBOJHUKA, YACIbHOE COINPOTHUBIIEHUE BELIECTBA, paboTa M MOIIHOCTh
JIEKTPUUYECKOTO TOKA); P ONUCAHUU MPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICIT MCIOIb3YEMbIX
BEIMYNH, 0003HAUCHUS] U €AMHUIBI (U3NYECKUX BEIUYMH, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (DU3MYECKYI0 BEIMYMHY C JAPYIMMM BEJIMYMHAMM, CTPOUTh TIpadUKu H3YyUYEHHBIX
3aBHCUMOCTEH (PU3NYECKHX BETUYNH;

— XapaKTepHU30BaTh CBOICTBA TeJ, (PU3NYECKHE SBJICHUS U MPOIECCHI, UCIOIb3YsI OCHOBHBIE
MIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOpUM CTPOEHHS BELECTBA, MPHUHIMII CYNEPHO3UINH
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/a, 3akoH OMa 171 yJacTKa LEeMnH, 3aKOH
Jxoyns—JleHna, 3aKk0H COXpaHEHMsI SHEPTUU; IPY 3TOM J1aBaTh CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U
3aMHChIBAaTh €T0 MAaTEMATUUECKOE BBIPAXKECHHUE;

— OOBACHATH PU3NYECKHUE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHCIE U B KOHTEKCTE CUTYaIuil
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH
oOBbsicHEeHHEe M3 1—2 JIorMYecKux IaroB ¢ onopol Ha 1-2 M3y4eHHBIX CBOWCTBA (DU3MUECKHUX
SBJICHUM, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

— pelaTh pacu€THbIE 3a/1a4K B 2—3 AEUCTBUSL, UCIIONb3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajM3a YCIIOBHMs 3aJaud 3alHChIBaTh KpaTKOE YCIOBHUE,
BBISIBJISITh HEJIOCTATOK JAHHBIX JIJISl pELIeHMs 3a/1a4H, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
1151 €€ peleHMs], TPOBOANUTH PACYEThI M CPABHUBATH MOJIYUEHHOE 3HaUeHUE (PU3NUYECKOI BETMUMHBI C
W3BECTHBIMU JAaHHBIMU;

— pacrno3HaBaTh MPOOJIEMBl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIN (PU3HUECKUX METOOB;
UCIIOJNIb3YSl OINHUCAaHUE HCCIIEeOBaHUS, BBIACNATh IPOBEPAEMOE MPEANONIOKEHHE, OLEHUBATh
IPaBWJIBHOCTb MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMUSI, IENIaTh BBIBOJBI;

— MPOBOJUTH OMNBITHI MO HAOIIOJEHUIO PU3NYECKUX SBICHUM WM (U3UUECKUX CBOMCTB Tel
(KanuJUIApHBIE SBJICHUSA, 3aBUCUMOCTD JIaBJICHUS BO3yXa OT €ro 00béMa, TeMIlepaTyphl; CKOPOCTH
mporecca OCThIBAaHUSI/HArpeBaHUS TIPU H3JIYyYEHWH OT I1IBETa HW3IIYYAIOIICH/OTIOMAOIIEH
MIOBEPXHOCTH; CKOPOCTb UCIIAPEHUS BOABI OT TEMIEPATYPhI )KUIKOCTH U IUIOMAAHN €€ MOBEPXHOCTH;



UIEKTpU3alMs Tel U B3aUMOJICHCTBHE 3JIEKTPUYECKUX 3apsJIOB; B3aMMOJCHCTBHE IMOCTOSHHBIX
MarHuTOB, BU3YalU3alMsi MArHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB; JEHCTBHS MAarHUTHOTO TOJIS
Ha IPOBOJHUK C TOKOM, CBOMCTBa 3JEKTPOMAarHUTa, CBOWCTBA 3JIEKTPOJBUIATElNsl MOCTOSHHOIO
TOKa): (OPMYJIHMPOBaTH MPOBEPSIEMBIC MPEINOI0KEHHS, COOUPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs; OIUCHIBATh X0/ OIIbITA U (POPMYIUPOBATH BEIBOABI;

— BBINOJHATH TNPSIMbIE W3MEPEHUS TEMIIEPaTyphbl, OTHOCHTEIBHON BIAKHOCTH BO3/yXa,
CHJIbl TOKA, HAaIpPsKEHHs C HCIOJIb30BAHHMEM AaHAJIOrOBBIX HPUOOPOB M AATYMKOB (PU3MUECKUX
BEJIMYMH; CPABHUBATH PE3YJIbTAThl U3MEPEHUH C YIETOM 3aJaHHON aOCONFOTHON OTPEITHOCTH;

— NIPOBOJUTH HCCIIEOBAaHUE 3aBUCHUMOCTU OJHOW (pU3MyecKol BEIMUYMHBI OT APYrod ¢
UCIOJIb30BAHUEM NPSAMBIX U3MEPEHUHl (3aBUCHUMOCTb CONPOTUBIIEHUS MPOBOJHUKA OT €ro JJIHMHBI,
IUIOLIA/IA TIOTIEPEYHOT0 CEYEHMSI U YAEJIBHOTO COIPOTUBIIEHUS BELIECTBA IIPOBOJAHMKA; CUJIbI TOKA,
UAYILETro Yepe3 MPOBOJHUK, OT HAPSKEHUs Ha IIPOBOJIHUKE; UCCIIEI0BAHHUE 110CIEI0BATEIbHOIO U
NapajieIbHOTO COSIMHEHHUH MPOBOJAHUKOB): IIAHUPOBATH MCCIIEOBAaHUE, COOUPATh YCTaHOBKY U
BBINOJIHATh M3MEPEHUs, CleAys NPEJIOKEHHOMY IUIaHy, (PUKCUPOBATh PE3yJbTaThl MOJy4YE€HHON
3aBHCUMOCTH B BHUJIE TaOJIUI] U TpaUKOB, JAeTaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIET0BAHMS;

— IPOBOJUTH KOCBEHHbIE H3MEpeHHs (U3NYECKUX BeIUUYMH (yAelbHas TEIIO0EMKOCTb
BEIIECTBA, CONPOTHUBIICHHE ITPOBOJIHUKA, padOTa M MOIIHOCTD JIEKTPHUECKOTO TOKA): TNIAHUPOBATH
U3MEpeHus, coOMpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYS MPeJUI0KEHHOM HHCTPYKLUHU, U
BBIUUCIIATh 3HAUEHUE BEJINYHHBI,

— coOmromaTe MpaBWia TEXHMKM 0e30MacHOCTHM Mpu  pabore ¢ 1abopaTOpHBIM
o0opynoBaHUEM;

— XapakTepu3oBaTb HNPUHLMUMBI JEHCTBUA M3YYEHHBIX NPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € OMOpPOl Ha MX omucaHus (B TOM 4YHCIE: CHUCT€Ma OTOIUIEHUS JIOMOB, TMIPOMETD,
napoBas ~ TypOMHA,  ammepMmeTrp,  BOJBTMETP,  CUETUYMK  OSJIEKTPUYECKOM  SHEpruu,
ANEKTPOOCBETUTENbHBIE TPUOOPHI, HArPEBATEIbHBIE FIEKTPOIPUOOPHI (IIPUMEPHI), FIEKTPUUECKUE
IIPEJOXPAHUTEIH; JIEKTPOMArHUT, JIEKTPOABUraTelb IOCTOSHHOIO TOKa), UCIOJIb3YS 3HAHUS O
CBOWCTBaX (PM3NYECKUX SIBICHUHA U HEOOXOIMMBIe (pr3HUecKre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPHUTEIbHbBIE IPUOOPHI IO CXeMaM
Y CXEMAaTUYHBIM PUCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, TICHXPOMETP, THTPOMETP, TBUTATEIb
BHYTPEHHEI0 CrOpaHMsl, 3JIEKTPOCKOI, PEOCTaT); COCTaBIATh CXEMBbl AJIEKTPHUUECKUX Lene ¢
MOCJIEI0BATENbHBIM U MapajlIeIbHbIM COEIMHEHNEM AJIEMEHTOB, Pa3jinyasi yCIOBHbIE 0003HAUEHUS
JJIEMEHTOB 3JIEKTPUYECKUX LENen;

— TIPUBOJIUTH MPUMEPBI/HAXOAUTh HH(POPMAIIUIO O TIPUMEPaAX MPAKTHUECKOTO HCITOTE30BAHMS
(¢u3nYecKUx 3HAHWH B MOBCEIHEBHOW XM3HM Ul oOecrieuyeHHsl 0€301MacHOCTH MpHU OOpalleHuH ¢
npubopaMu M TEXHUYECKHUMH YCTPOHMCTBAMH, COXPAHEHMsS 30pPOBbS U COONIIO/IEHHUsS HOPM
9KOJIOTMYECKOT 0 IOBEIEHUS BOKPYXKAIOIIEH Cpelie;

— OCYUIIECTBIIATh MOUCK HH(OpManuu (U3NYECKOro cojepkaHus B ceTu VMHTepHeT, Ha
OCHOBE HMEIOIIMXCS 3HAHUH M MyTEM CpPaBHEHMs JONOJHUTEIBHBIX HCTOYHMKOB BBIJIENATH
nH(pOpMaIINIO, KOTOpas SBJISETCS MPOTUBOPEUNBOI MIIM MOXKET ObITh HEJOCTOBEPHOM;

— HCIOJIb30BaTh NPHU BBHINOJHEHUH Y4YEOHBIX 3aJaHUN HAayYHO-TIOMYJSPHYIO JINTEPATypy
(bU3MUECKOTO coiepKaHMsl, CIPABOYHBIE MaTepHalibl, pecypchbl ceTu MHTepHeT; BIaaeTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus NHPOPMAIIUN U3 OHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

— co3laBaThb COOCTBEHHbIE IHMCHbMEHHBIE U KpaTKUE YCTHbIE COooOleHus, o0oO0mas
nHpOpPMAIIMI0O U3 HECKOJIBKHUX HCTOYHUKOB (PU3MUYECKOTO COAEp)KaHUS, B TOM 4YHCIEe MyOJINYHO
MIPENICTaBIATh PE3YIbTAaThl MPOEKTHOW MM MCCIIEI0BATENbCKON NEATENIbHOCTH; IPU ITOM I'PaMOTHO
UCTOJIb30BAaTh M3YYEHHBI MOHATHUHHBIN ammapar Kypca (UM3MKH, CONPOBOXIATh BBICTYIUICHUE
MpEe3EHTALNEN;

— TpU BBIIOJHEHUHM YYEOHBIX TPOEKTOB M MCCIECJOBAHUN (U3UUECKUX IPOLECCOB
pacnpenenartb o0S3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 33JayaMU, CIEIUThH 3a
BBINOJIHEHUEM IIJIaHa JIeHCTBUN U KOPPEKTHUPOBATh €r0, a/IeKBATHO OLEHUBATH COOCTBEHHBIN BKIA[]



B JICATEIIBHOCTD TPYIIIBI; BHICTPAUBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, MPOSIBIISISI TOTOBHOCTh
paspematb KOH(IUKTHI.

9-10 kaacc

[IpenMeTHBIC pe3ynbTaThl HA 0Aa30BOM YPOBHE JOJDKHBI OTpa)xarh CHOPMUPOBAHHOCTH Yy
00yJaromUXCcsl YMCHHIA:

— WCHONB30BaTh TIOHATHSA: CHUCTEMa OTCYETa, MaTepUaIbHAsS TOYKA, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHHYECKOTO JBYOKEHHUs, aedopmanms (yrnpyras, IUtacTH4ecKas), TPEHHE,
[EHTPOCTPEMHUTEIPHOE YCKOPEHUE, HEBECOMOCTh U TMEPETPy3KH; IEHTP TSKECTH; aOCOIIOTHO
TBEPAOE TEJIO, IHICHTP TSHKECTH TBEPJIOIO TeJia, PABHOBECHE; MEXaHUYECKHE KOJICOAHUS W BOJIHBI,
3BYK, HHPPA3BYK U YJIbTPA3BYK; JICKTPOMArHUTHBIC BOJHBI, IIKaJIa YJICKTPOMArHUTHBIX BOJIH, CBET,
OM30PYKOCTh ¥ JIaTbHO30PKOCTh, CIIEKTPHI HCIYCKaHUS U TOTJIOIIEHUs; anbda-, Oeran
ramMMa-u3JIydeHus, U30TOIbI, SCPHAs YHEPIeTHKA,;

— pa3nuuath sBICHUS (PaBHOMEPHOE W HEPaBHOMEPHOE MPSMOJIWHEHHOE [BHIKEHUE,
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE TBUKCHHME, CBOOOTHOE IMaJICHUE TeJI, PABHOMEPHOE JBHUKCHHE
M0 OKPY)XHOCTH, B3aUMOJICHCTBHE TEJ, PEAKTHBHOE [BIDKEHHE, KOJIeOATeNbHOE JBIKCHUE
(3aTyxarolMe W BBIHYXK/JCHHBIC KOJCOaHHUs), PE30HAHC, BOJHOBOE JBHKCHHE, OTPa)KCHHE 3BYKA,
MPSMOJIMHEHHOE PACIPOCTPAHCHHUE, OTPAXKEHUE W IPEIOMIICHHE CBETa, IIOJHOEC BHYTPCHHEE
OTpaXCHHE CBETa, PA3JIOKCHHE OCJIOro CBETa B CICKTP M CIOXKCHHE CIEKTPAIbHBIX IBETOB,
JUCTICPCUST CBETA, ECTCCTBCHHAS pPAaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTpa
W3IYYCHHUs) TIO0 ONMCAHHMI0 MX XapaKTEPHBIX CBOWCTB MU Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOLIHX
JTaHHOE (PU3HUYECKOE SIBIICHUC;

— pacro3HaBaTh MPOSBICHHE U3YUEHHBIX (U3MYECKHUX SIBIICHHH B OKpyKaroniem Mupe (B
TOM 4YHclie (U3HYSCKUE SBIICHUS B MPUPOJIC: MPUIUBLI M OTJIHMBBI, JBHXKCHHE TuiaHeT CoNHeYHOU
CHCTEMbl, PEAaKTUBHOC JBI)KCHUE JKUBBIX OPraHU3MOB, BOCIPHITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CECMUYECKUE BOJHBI, I[yHAMH, 3XO0, I[BETA TEJ, ONTHYCCKHUE SBJICHHUS B MPUPOJIC,
OMOJIOTUYECKOE JICHCTBHE BHIUMOIO, YIbTPA(PHOIETOBOIO W PEHTICHOBCKOTO HW3JIYYCHUH;
€CTECTBCHHBIN PaTUOAKTHBHBIA (DOH, KOCMHYECKHE JTy4YH, PAAHOAKTHBHOE U3ITyYSHHUE MPUPOTHBIX
MUHEPAJIOB; JCHCTBUE PATUOAKTUBHBIX U3JIYYCHUH HA OPTaHU3M YEJIOBEKA), IPH 3TOM IEPEBOIUTH
MPAKTUYECKYIO 33/1adyy B Y4eOHYIO, BBIICIATH CYIICCTBCHHBIC CBOMCTBA/TPU3HAKU (DU3MUESCKHX
SIBIICHUI;

— OMHWCHIBATh WU3YYCHHBIC CBOWCTBA Tel M (PU3MUYCCKUE SIBJICHHS, HCIIONB3YS (PU3NICCKUE
BEJIMYUHBI (CPENHsE U MTHOBEHHAs CKOPOCTh Tella MPHU HEPABHOMEPHOM JBH)KEHUHU, YCKOPEHHE,
MepeMeIeHue, MmyTh, yIIIOBas CKOPOCTh, CHJIa TPEHUS, CHJIA YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE
cBOOOHOTO MaJieHus], BEC Teja, UMITYJIbC Tella, UMITYJIbC CHIIbI, MEXaHUUYEeCKasi padoTa U MOIIIHOCTb,
MOTCHIIMATbHAS JHEPTUS TeJa, MOJHATOrO HaJl TOBEPXHOCTHIO 3€MJIH, MOTCHIIMATbHAS SHEPTHS
CKaToOM MPYXHUHBI, KAHETHUYECKass HYHEPrusi, MOJHAs MEXaHWuYecKas JHEprus, MepuoJl U YacToTa
KojeOaHuii, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTAa TOHA, CKOPOCTH CBETa, IOKa3aTellb
MIPENIOMIICHUSI CPEJibl); MPU OMHCAHUU TMPABHIBHO TPAKTOBATh (PU3UYECKUI CMBICT UCTIOIb3YEMbIX
BEITMYMH, O003HAYCHHSI W CIUHUIBI (PU3NUCCKUX BEIUYHH, HAXOIUTH (DOPMYIIBI, CBS3BIBAIOIIHEC
JaHHYI0 (U3MYECKYI0 BETUYMHY C JAPYTUMH BEIWYHMHAMH, CTPOUTH TpapuKd H3yYEHHBIX
3aBUCHMOCTEH (PM3UYCCKUX BEIIMYUH;

— XapaKTepu30BaTh CBOMCTBa Tell, (PU3MUECKHUE SBICHUS U TMPOLECCHI, HCIONb3ysd 3aKOH
COXPAaHCHUS DSHEPruH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPHHIIAII CYIICPIIO3UIIUN CHJI, TTPHHIIHIT
OTHOCUTeNbHOCTH [ anuies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUSI UMITYJIbCa, 3aKOHBI OTPAXKEHUS U
MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsIOBOTO M MAaCCOBOTO YUCEIT TIPH SJICPHBIX PEAKITHIX;
Py OSTOM JaBaTh CIOBECHYIO (HDOPMYITHPOBKY 3aKOHa U 3alUChIBATh €r0 MaTeMaTUYeCKOe
BBIpQXKCHHE,

— 00BACHATH PU3UYECKHE MPOIECCH U CBOMCTBA TEJ, B TOM YUCIIE M B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPUIMHHO-CICACTBCHHBIE CBS3H, CTPOUTH



00BsCHEHHE W3 2—3 JIOTMYECKUX IIIaroB ¢ OMOpOH Ha 2—3 HM3YYECHHBIX CBOMCTBA (PU3MUECKHUX
SIBIICHUH, PU3NIECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEI;

— pemaTh pacy€THBIC 3a/a4i (OTUPAIOIIUECS Ha CUCTEMY W3 2—3 ypaBHEHHIl), UCIIOJIB3YS
3aKOHBI U (HOPMYJIBI, CBSA3bIBAIOIINE (PU3UUYECKUE BEIWYMHBI: HA OCHOBE aHAM3a yCJIOBHUS 33aJaud
3alMChIBaTh KPATKOE YCJIOBHE, BBIABISATH HENOCTAIOIIME WM HM30BITOUHBIC JAaHHbBIC, BHIOUPATH
3aKOHBI W (QOPMYJbl, HEOOXOAMMBIC JUISI PEUICHUS, MPOBOAWTH pacdéThl M OILICHUBATH
PEATUCTUYHOCTD OTYYEHHOTO 3HaYEHUS! GU3NYECKON BEIHYMHBI;

— pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh MPH MOMOIIN (PU3HUECKUX METOOB;
UCIIONIb3YSl OINHUCAaHUE HCCIIEeOBaHUS, BBIACIATh IMPOBEPSIEMOE MPEANOIOKEHHE, OLIEHUBAThH
MPaBWIBHOCTh TOpPS/IKAa TPOBEACHUS HUCCIEIOBAHMs, [€laTh BbIBOJbI, HMHTEPIPETUPOBATH
pe3yNIbTaThl HAOIIOICHUIN U OIIBITOB;

— MPOBOJUTH OMBITHI MO HAOIIOEHUIO (PU3NYECKUX SBICHUM WM (U3UUYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HpIOTOHA, 3aKOHAa COXpaHEHMsI SHEPruu; 3aBUCUMOCTb IE€pHOJa
Koje0aHuil MPY>KMHHOTO MasiTHUKA OT Macchl Tpy3a M >KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATY Il MJTBIX KOJeOaHUH; IPSIMOJIMHEHHOE PACIPOCTPAHEHUE CBETa, PAa3JIOKEHHE OeNoro
CBETa B CIEKTpP; M3y4yeHUE CBOMCTB M300pa’k€HUS B IJIOCKOM 3€pKajie M CBOWCTB HM300pa)KCHUS
npeaMera B coOMparomieil JrH3e; HaOMI0IeHNe CIIONIHBIX W JIMHEWYaThIX CIIEKTPOB M3ITy4YCHUs):
CaMOCTOSITENILHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOro Habopa 00OpydOBaHUS; OMHCHIBATH XOJI
OTIBITA U €0 PEe3yNbTaThl, ((OPMYIUPOBATH BHIBOJIBI;

— TPOBOAWUTH MpPH HEOOXOAMMOCTH CEPHI0 NPAMBIX H3MEpPEHUH, OIpeleNsis CcpeaHee
3HAUCHUE U3MEepseMOl BeMYMHBI ((POKYCHOE paccTosHUE coOMparomiei JIMH3b1); 000CHOBHIBATH
BBIOOp crioco0a U3MEPEeHUsI/M3MEPUTEILHOTO TPHUOO0Pa;

— TPOBOJUTH HMCCIECIOBAHHWE 3aBHCUMOCTEH (M3WYECKHX BEIMYUH C HCIIOJIB30BAaHHEM
NPSAMBIX HM3MEPEHUN (3aBUCUMOCTh MYTH OT BPEMEHH IPU PABHOYCKOPEHHOM JBMKEHHU Oe€3
HAYaJIbHOM CKOPOCTH; TiepHoAa KOJeOaHWH MATEeMAaTHYECKOTO MAasSTHHKAa OT JUIMHBI HHUTH;
3aBHCHMOCTH yIJIa OTPAXXCHHs CBETa OT yrjla NaJCeHUS U yIJia MPeOMIICHUS OT yIJia MaJeHHUs):
IUTAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSTENILHO COOMpATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTATHI
MOJIYYEHHOM 3aBUCUMOCTU (DU3MUECKUX BEIMYUH C YUETOM 3aJaHHON MOTPEIIHOCTH U3MEpPEHUil B
BUJIe TaOIMI U TpauKOB, A€JaTh BBIBOBI IO PE3YJIbTaTaM HCCIEI0BAHUS;

— IPOBOJIUTH KOCBEHHBIE U3MEpEHUs (PU3MUECKUX BETUYNH (CPEeIHAS CKOPOCTh U YCKOPEHHE
Tela MPU PABHOYCKOPEHHOM JIBIDKCHHH, YCKOPEHHE CBOOOJHOTO TAJCHUSs, KECTKOCTh MPYKUHBI,
Kod(h(UIIMEHT TpeHUs  CKOJBXKEHHsA,  MeXaHWdeckas  padoTa W MOIIHOCTb, YacToTa U
nepuoj; KosiebaHU MaTeMaTH4eCKOro U MPYXKUHHOTO MAasTHUKOB, ONTHYECKas cuja coOuparoleit
JUH3bI, PAJUOAKTUBHBIA (OH): TMIAHUPOBATH M3MEPEHHs; COOMpaTh HSKCHEPUMEHTAIBHYIO
YCTAHOBKY M BBITIOJHATh U3MEPEHUs], CIAEAYs MPEII0KECHHON MHCTPYKIIMU; BBIYUCISITH 3HAYEHUE
BEJIMYMHBI M aHATH3UPOBAThH MOJTYyYCHHBIE PE3YNbTAThI;

— co0mopaTth mpaBWwiIa TEXHHUKM Oe30macHOCTH 1Hpu  pabore ¢ 1abOopaTOPHBIM
000pyIOBaHUEM;

— pa3auvaTh OCHOBHBIE NPU3HAKU M3YUYCHHBIX (DU3MUYECKUX MOJIENICH: MaTepraibHas TOYKa,
abCoMIOTHO TBEPAOE TENO, TOUCYHBIH MCTOYHHMK CBETA, JIyd, TOHKAas JIMH3a, TUTAHETapHas MOJEThb
aToOMa, HyKJIOHHasi MOJIEJIb aTOMHOTO SIPa;

— XapaKTepu30BaTh MPUHIUIIBI AEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOUCTB
C OTOPO¥ Ha X ONTMCAHUS (B TOM YHUCJIE: CITUIOMETP, TATUUKH MTOJO0KEHHUS, PACCTOSHUS U YCKOPEHHS,
pakera, 9X0JIO0T, OYKH, IEPUCKOII, oToanmapaT, ONTHYECKUE CBETOBOJbI, CIIEKTPOCKOII, TI03UMETD,
kamepa BunbcoHa), MCHONB3ysl 3HAHWS O CBOWCTBAaX (PH3WYECKUX SBJICHHH W HEOOXOIMMBIC
¢bu3nyeckre 3aKOHOMEPHOCTH;

— HCTOJB30BaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH HM3yUYEHHBIX TEXHUYECKUX YCTPOWCTB,
M3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTHUYECKHUX MPOIECCOB MPU PEIICHUH Y4eOHO-MPAKTHIECKIX
3a/la4; ONTHYECKHE CXEMBbI JUIsl MOCTPOCHMSI M300paK€HUIl B IJIOCKOM 3epKayie U coOuparomiei
JIMH3E,



— TMPUBOJUTH MPUMEPBI/HAXOAUTH HHPOPMAIIUIO O IPUMEPaAX MPAKTHUECKOTO HCITOIH30BAHHS
(u3MUECKUX 3HAHWUW B MOBCEIHEBHOW XU3HU JUId oOecriedeHusi 0€30MacHOCTH MPH OOpaIleHUH ¢
npuOopaMH M TEXHUYECKHMH YCTPOHCTBAMH, COXPAaHCHHS 3I0POBBS U COOIOACHUS HOPM
HKOJIOTUYECKOT0 IOBE/ICHUS BOKPYXKAIOIIEH cpejie;

— OCYIIECTBJIATh MOMCK wuH(popMamu (U3NIECKOTO coJaepkaHusi B cetd MHTepHer,
CaMOCTOSITENILHO (POPMYIIMPYS TOMCKOBBIM 3alpoC, HAXOIUTH IYTH OINpPENEICHUsI JOCTOBEPHOCTH
MOJTyYSHHOU MH(OpMAIMK HA OCHOBE MMEIOIIMXCS 3HAHUW M JTOTIOJTHUTEIIbHBIX UCTOYHUKOB,;

— WCIOJIb30BaTh NPHU BBINOJHEHUH YUYEOHBIX 3aJJaHUN HAayYHO-TIOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO CONIEpIKaHHMsI, CIIPAaBOYHBIE MaTEPUAIIbI, pECYPChI ceTH MHTepHeT; BlajieTh MpruéMaMu
KOHCIIEKTUPOBaHUS TEKCTa, TPeoOpa3oBaHus HHPOPMAITUU U3 OTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

— co3JaBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(MOpMAIMU U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJCPKAHUS, MNYOJMYHO MPEIACTABIATh pPE3yJIbTaThl
MPOEKTHOM WJIM UCCIIEI0BATEIbCKON AEATEIBHOCTH; IIPH TOM I'PAaMOTHO HUCIOIb30BATh N3YUEHHBIN
MOHATUHHBIN ammapaT W3ydyaeMmoro pasaena (HU3MKH W CONPOBOXKJATh  BBICTYILICHHE
Mpe3eHTaIel ¢ y4€TOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koan4yecTBO 4acoB JlesATEeJIbHOCTDH
Ne HaumenoBanue pa3jaesioB JuaekTpoHHbIe (LU(pPOBbHIE) YUHTEJ C
Kontpoabubie IIpakTuueckue
n/ = ¥ TeM NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChl Y4eTOoM
padoThI padoThI
NMporpaMmbI
BOCIHTAHUSA
Pa3nen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAKOIIEr0 MHUPa
. o 5 0 0 bubnuoreka [JOK YcranaBnuBarth
. M3HMKa - HayKa O MIPUPO/JIC
yKa O HpHpos https://m.edsoo.ru/7f416194 S0P oemE
1o @ 5 0 1 bubmuoreka [JOK Y‘éHTeHeM 1
. WU3UYECKHEC BETUYNHBI ] 06yyarOITIMuCH,
https://m.edsoo.ru/7f416194 cocoBeTBYIOMIX
EcTecTBEHHOHAYYHBI bub6nmnorexa IIOK TOSHTHBHOMY
1.3 2 0 1 BOCHPHUSATHIO
METOJT TIO3HAHUS https://m.edsoo.ru/7f416194 S ———
TpeOoBaHUil U
Hroro no pazaeny 6 HpockO yuurens.
[MoOyxnate
Paznes 2. [leppoHavyaabHbIe CBEACHUS O CTPOCHHH BelleCTBA 06y HAOMIHXCS
51 c | 0 0 bu6muoreka IIOK coOmoaars Ha
. TPOCHHUEC BCUICCTBA . Ypoke
https://m.edsoo.ru/7f416194 P
HOPMBI ITIOBCACHMUA,
HAsmwicenne u bubmmotexa LIOK b 6
2.2 B3aMMO/ICHCTBUE YACTHUI] 2 0 1 TpaBHITA ODIICHHA
https://m.edsoo.ru/7f416194  co crapummn
BCIIICCTBA (yuurensamu) u
ArperaTHble COCTOSIHHS Bu6nuoreka [IOK CBEpPCTHHKAMU
2.3 2 0 0 h ) d /7£416194 (o6y9arormumucs).
BEIIECTBA ttps://m.edsoo.ru Tlo/yiepKuBaTh B
JAE€TCKOM
Uroro no pazgeny 5 KOJLIEKTHBE

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

3.1 MexaHndeckoe IBMKEHHE 3 0

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

JICTIOBYIO,
JpyXeTro0HyI0
atMocdepy.
Crtpoutb




Huepnus, macca,

3.2 4
IUIOTHOCTH

3.3 Cuna. Bune! cun 14

Hroro no pazneny 21

Pasznea 4. /laBjienne TBEPABIX TeJl, ) KMAKOCTEH U ra3oB

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

bu6mmoreka [JOK
https://m.edsoo.ru/7f416194

Hasnenue. Ilepenaua
JIaBJICHUS TBEPABIMU

bubmuoreka [JOK

4.1
TeJIaMH, KUIKOCTIMH U 3 https://m.edsoo.ru/7f416194
ra3amu
49 5 bubmuoreka [JOK
2| HlasieHue xawocTH https://m.edsoo.ru/7f416194
43 A 6 bubmuoreka [JOK
' TMochepHoe Aanere https://m.edsoo.ru/7416194
JleiicTBHE KUAKOCTH U Ta3a Bubmorexa [IOK
44 1 HOTPYIREHHOE B HAX ! https://m.edsoo.ru/7f416194
TEJ0
Wroro no pazaeny 21
Pa3nes 5. PaGoTa n MOIIHOCTD. JHeprus
51 Pac 3 bubmuoreka [JOK
' AROTE T MOTHOCT: https://m.edsoo.ru/7416194
5 0 5 bubmuoreka [JOK
' POCTHIE MERARIENEL https://m.edsoo.ru/7416194
bubmuoreka [JOK
5.3 MexaHuueckast SHEprus 4

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

BOCTIUTATECIHHYIO
JeSTeTHHOCTD C
yaeToM
KYJBTYpPHBIX
pasnuuuil gere,
T10JIOBO3PACTHBIX U
WHIUBUYATBHBIX
0CcOOEHHOCTEH.
IIpuBnekars
BHHMaHHE
00yJaromuxcs K
LIEHHOCTHOMY
ACTIEKTy
M3yYaeMbIX Ha
YpOKE SIBJICHU,
THOHATHH,
TIPUEMOB.
AHanu3upoBaTh
peajnbHOE
COCTOSIHHE JIEeN B
yueOHOM Kitacce/
rpymme.
[HoOyxnate
o0OyJaroImuxcs
co0JIro1aTh Ha
YpOKE MPUHIIUTIBI
yaeOHOI
JTUCTIUTUTAHBL U
CaMOOpraHU3alnH.
3amumars
JIOCTOMHCTBO U
MUHTEPECH
obydaromuxcs,
MOMOT'aTh JETSM,
OKa3aBIIUMCS B
KOH(IMKTHOH
CHUTYaIll{ W/WIN
HeO1aronpHuATHBIX
YCIIOBUSIX.

Hroro no pasgeny 12




[ToBTOpenue, o6oOIIeHNE.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

12



8 KVIACC

KoauuecTBO 4acoB JleATEILHOCTH
HaumeHnoBanue

No JuiekTpoHHbIE (UG pPOBHbIE) YUTEJIS C
y

pa3ejioB M TeM Konrpoabnbsie IIpakruyeckue

n/n Bcero o0pa3oBaTe/bHbIE Pecypchl 4eTOM
y

NPOrpamMmbl padoThbI padoTbI
NMpPOrpamMmbI
BOCNIUTAHUSA
Pa3gen 1. TensioBbIe sIBJICHUS
CtpoeHue u CBOMCTBA Bubnuoreka LIOK Ycranasnmsars
1.1 7 0 0 JIOBEPUTETbHBIE
BEILIECTBA https://m.edsoo.ru/7f4181ce | ommomenns vexcny
Y4uTeIEM U
12 T 91 ! 5 bu6mmoteka [IOK oByuaommmHCs,
. CIIJIOBBIC ITPOLCCCHhI CIOCOOCTBYIOIINX
P https://m.edsoo.ru/7f4181ce | nosurusomy
BOCITIPUATUIO

Hroro no passeny 28 e
YUHTEIIA.

Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS TTo6ysxaTh

5 oOyyaromuxcs
JIEKTPUUECKUE 3apsIJIbI.
P P bu6miorera LIOK e
2.1 3apspKeHHbIE Tela U UX 7 0 1
. https://m.edsoo.ru/7f4181ce = moeeacims, npasina
B3anMOJCUCTBUC OOIIEeHNs CO CTapIINMHU
N (yauTensamu) u
79 ITocTostHHBIH 20 1 7 bubnmmoreka HOK CBEPCTHUKAMH
. o . (oOygarommmucs).
SIIEKTPUYECKHUH TOK https://m.edsoo.ru/7f4181ce  nommepmusars »
JETCKOM KOJIJICKTHUBE
3 M 6 ! L5 bubmmoreka [IOK JeT0BYI0,
. arHUTHEIC SIBIICHUS .
https:/m.edsoo.1u/7f4181ce =~ Apyiemodiywo
aTMocdepy.
Crpouts
04 DIeKTpOMarHuTHAs 4 0 0 bubnmoreka IIOK R ———
VHTYKIHs https://m.edsoo.ru/7f4181ce  Aesrenmiocts ¢ yuerom
KYJILTYPHBIX pa3Iuduii
neTei,

Hroro no paszneny 37 TIONIOBO3PACTHBIX H
HWHIAUBUYaJIbHBIX
0COOCHHOCTEH.
IIpuBnexaTs BHUMaHKE
obyJaromuxcs K

[ToBTOpenue, 060061IeHNE. 3 LEHHOCTHOMY aCTIeKTy

HM3y4aeMbIX Ha YPOKe
SIBJICHH, TIOHATHH,
MPUEMOB.




AmHanmm3upoBaTh
peanbHOe COCTOSIHHE
Iiel1 B y4eOHOM Kitacce/
rpyIe.
Io0yxaate
00yJaroIuxcs
CO0II0aTh HA YPOKE
MPUHLHIBI yIeOHOM
JCIUTUTAHB
CaMOOpraHHU3aLHH.
3amuIaTh JJOCTOMHCTBO
1 HHTEPECHI
00y4arUIMXCsl, TOMOTaTh
JETSIM, OKa3aBLINMCS B
KOH(JIMKTHOM CUTyalun
W/Wii HeGJIaronpHsITHBIX
YCIIOBHSIX.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

68

14.5




9-10 KJIACC

KoaundecTBo yacoB JleATEILHOCTH
HaumeHnoBaHue
Ne JuiekTpoHHbIE (UG pPOBHbIE) YUTEJS C
y
pa3iesioB H TeM Konrpoabnbsie IIpakruyeckue
n/n Bcero o0pa3oBaTe/bHbIE Pecypchl 4eTOM
y
NMPOrpamMmbl padoThbI padoTbI
NMpPOrpamMmbI
BOCNIUTAHUSA
Pa3zgen 1. Mexann4deckue siBJICHUSA
YcTaHaBIuBaTh
L1 MexaHndeckoe JBHKEHHE 10 0 1 bu6mmorexa LIOK JIOBEPUTEIbHBIC
¥ CIIOCOOBI €r0 OMHCAHHS https://m.edsoo.ru/7f41a4a6 = ommomenns vexcny
y'-II/ITCJ]eM H
bubnuotexa [HOK oGysarommMcs,
1.2 BsaumonerictBue ten 20 1 3 CI0COBCTBYIOIIX
https://m.edsoo.ru/7f41a4a6  nosurusuomy
BOCITIPUATUIO
13 3 10 0 3 bubmnoreka HOK 00y4aroMUMUCS
. aKOHBI COXpaHEHU 6 i 6
p https://m.edsoo.ru/7f41ada6 e
ToOyxnath
Hroro no pazneny 40 °6g“a*°m“xc’1
COOJIFOAAaTh Ha YPOKE
6
Pa3znen 2. MexaHn4yeckHe KoJ1e0aHusI H BOJHBI ﬁ;;;i;if;“?;i:ﬁf;‘ "
OLIEHNS CO CTAPIIUMU
bubmmoteka LIOK ;
2.1 Mexanuueckue KonebaHus 7 0 3 (yurensvi) 1
https://m.edsoo.ru/7f41a4a6  coepcrmxamn
(oOygarommmucs).
IlonnepxuBats B
29 MexaHnudeckue BOJIHEL. ] 1 3 Bubnmorexa [IOK JIETCKOM KOJUTEKTHBE
3ByK https://m.edsoo.ru/7f41a4a6  zenosymo,
TPYXKETHOOHYIO
Wtoro 1o pasaeny 15 ?:?éii?i”
BOCHI/ITaTeJ'II)HyIO

Paznen 3. BﬂeKTpOMaFHI’ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

ONEKTPOMAarHuTHOE MOJIe
3.1 U DJIEKTPOMArHUTHBIE
BOJIHBI

Uroro no pazgeny

Pa3zgen 4. CBeToBbI€ ABJICHUSA

6

0

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6

JIeSITENHOCTh C Y4€TOM
KYJBTYPHBIX Pa3Iuduit
neTei,
MOJIOBO3PACTHBIX U
WHIBUYaJIbHBIX
0COOEHHOCTEH.
IIpuBnexaTs BHUMaHUE
o0yyaromuxes K
LIEHHOCTHOMY aCIIeKTy
HM3y4aeMbIX Ha YPOKe
SIBJICHHA, TIOHSTHI,




3aKOHBI pacpOCTPAHEHUS

bu6nmoreka [IOK

4.1 2
CBETa 6 https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 onTHYECKHE 6 3 bu6nmoreka [IOK
' IprOOPHI https://m.edsoo.ru/7f41a4a6
43 Paznoxxenue 6enoro cBera 3 ) bu6nmoreka [IOK
' B CIIEKTp https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3gen 5. KBanTOBLIE IBJICHUSA
51 Hcnyckanme u 4 1 bubmuorexa [JOK
' HOTTIOMEHHE CBeta https://m.edsoo.ru/7f41a4a6
aTOMOM
5o C 6 ! bubmuorexa [JOK
' TPOCHILE ATOMHOLO 3LApa https://m.edsoo.ru/7f41a4a6
53 q 7 ! bubnnoreka IIOK
' ACPHEIC pedidi https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
o [ToBTOpeHue u 060061IIeHIE . , BuGmuorexa LJOK
' CONCPRARI Kypea https://m.edsoo.ru/7f41a4a6
¢uzuku 3a 7-9 knacc
Wroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 102 27

I10 ITPOTPAMME

MIPHEMOB.
AHanu3upoBath
peabHOEe COCTOSTHUE
nieln B y4eOHOM Kiacce/
rpyIIIe.

Iobyxnats
00y4aroIuXCst
COOMI0/IATh Ha ypOKe
TIPUHITHIBI yIeOHOH
JMCLHIUIAHBL 1
CaMOOpPraHN3ALUH.
3amumaTh JOCTOUHCTBO

Y HHTEPECHI

00y4aroIINXCsl, HOMOraTh

JETSIM, OKa3aBIINMCS B

KOH(JIMKTHOM CHTyalun

W/Wii HeONAronpUsTHBIX

YCIIOBUSIX.




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThbI

U3y4eHusi

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE pecypchl

®dusuka — HayKa O IPUPOJE.
SIBneHus npupoabl

Ddusznueckue sBICHUS

®uznyeckue BEINYMHbI U UX
U3MepeHue

Ypok-uccrnenoBanue
"N3mepenue Temneparypsl npu
MOMOIIIH >KUJIKOCTHOTO
TEPMOMETPA U AaTYUKA
TeMneparypol"

MeTo/1bl HAy4HOTO TTO3HAHMSI.

Onucanne GpU3NIECKUX SBICHUMA
C IIOMOIILIO MOeIeHn

bu6mmoreka IIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "IIposepka
TUIIOTE3bI: JAIbHOCTh NOJETA
[IapuKa, MyImeHHOTO
TOPU3OHTAIILHO, TEM OOJIbIIIE,
4yeM OoJIbIIe BhICOTa Mmycka'

Crpoenue BemiectBa. ONbITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTPOEHHE BEILECTBA

bubnuoreka [{OK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacTull BEIICCTBa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a013e




VYpoxk-uccinenopanue «OnbITbI

B3aUMOICUCTBUS TEIl. Cuna

9 10 HaOJIIOIEHUIO TEIUIOBOIO
paclIMpeHus ra30By»
10 ArperaTHbl€ COCTOSIHUS
BEILIECTBA
OCOOEHHOCTH arperaTHbIX
» COCTOSIHUM B(i_/:I[H. O0600611EeH1E Bu6morexa 1[OK
1o paszaeny «lleppoHavanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHUH
BEILIECTBAY
\ ll\D/IexaHquCKoe IBUKECHUE. Bubmmotexa [OK
ABHOMEPHOC 1 HEPABHOMEPHOC https://m.edsoo.ru/ff0a05c6
IBUKEHUE
13 C B bubnunorexka LIOK
KOPOCTD. LAUHHI! CKOPOCTH https://m.edsoo.ru/ff0a079¢c
14 Pacuer mytn u BpemeHu Bbu6motreka [JOK
JIBYDKCHUS https://m.edsoo.ru/ff0a0ae4
15 WNueprus. Macca — mepa bu6nmorexa LIOK
MHEPTHOCTH TeJI https://m.edsoo.ru/ff0a0c10
6 HJ‘IOTHOCTI% BenlecTtBa. Pacuer Bu6uorexa IJOK
MACCHl T ObHEMA TEITA MO €ro https://m.edsoo.ru/ff0a0fee
[JIOTHOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenure MIOTHOCTH
TBEPAOIO TEJIA»
18 Pemenwne 3amad mo Teme bubnunorexa LIOK
"TI10THOCTH BemecTna" https://m.edsoo.ru/ff0al23c
19 Cuita KaK XapakTepHCTHKA




ynpyroctu. 3akoH ['yka

JlaboparopHnas pabota
«3y4eHue 3aBUCUMOCTH

20 pactsoxenus (nehopmariim)
HPYKUHBI OT TPHIIOKEHHOM
CHUJIBI»
71 [[“IBnenue Tsrorenus. Cuia
TSDKECTH
CB43b MEXY CUJION TSKECTH U
2 Maccoi Tena. Bec Tena. bubnunoreka LIOK
Pemenue 3ama4 o teme "Cuna https://m.edsoo.ru/ff0al778
TsoKecTH"
Cuna TspKecTH Ha Ipyrux Bu6morexa LIOK
23 manerax. dusireckie https://m.edsoo.ru/ff0al1502
XapaKTEPUCTUKH TUIAHET
bubnuoreka [IOK
24 Hsmeperite cu. JutavomeTp https://m.edsoo.ru/ff0al8cc
bu6nmorexa LIOK
25 Bec rena. Hepecomocrs https://m.edsoo.ru/ff0al778
CrnosxeHue AByX CHJl,
26 HaIpPAaBJIEHHBIX IO OJHOMN bubmmnoreka HOK
npsMoii. PaBHoeicTBYIOMIAs https://m.edsoo.ru/ff0ala70
CUI
27 Pemenue 3agad mo reme
"PaBHonelicTBytomas cui'"
73 Cuiia TpeHus u e€ Bubl. TpeHue bubnunorexa LIOK
B [IPUPOJIE ¥ TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnast pabota BuGmmorexa IJOK
29 «/3y4deHne 3aBUCUMOCTH CUJIBI

TPEHUS CKOJIBXKCHUA OT CHUJIBI

https://m.edsoo.ru/ff0alcc8




JIaBJICHUS U XapaKTepa
CONPUKACAOLIUXCS
ITOBEPXHOCTEMN

Pemenue 3agau Ha onpeneneHue

30 PaBHOJICHCTBYIOIICH CUIIBI
Penrenue 3amau mo remam: «Bec

31 tenay, «['papudeckoe bubnmnoreka HOK
n300paxkenue cui», «CHIIbD», https://m.edsoo.ru/ff0alde0
«PaBHOEUCTBYIOIIAS CUI»
KonTponbHas padoTa 1o TemMam:
«MexaHHYeCcKOoe JBIKEHUEY,

32 «Macca, IIIOTHOCTEY, «Bec
tenay, «I'paduyeckoe
H300paxkeHue cuiy, «CHIIbI
Hasnenune. CriocoOb1 Bu6morexa LIOK

33 Zf;f:;?m 1 yReIACHHA https://m.edsoo.ru/ff0a20a6
JlaBlieHue rasa. 3aBI/IC.IfIMOCTL Bu6muorexa [OK

34 f:;izgﬁy;a;a oT 061EMa, https://m.edsoo.ru/ff0a2376
[Iepenaua naBieHus TBEPABIMU Bu6morexa LIOK

| M, KOG W TESAMH. https:/m.edsoo.ru/ff0a25b0
JlaBrieHue B )KI:I,[[KOCTI/I U Tase, Bu6muorexa [OK

36 :Ziiij;oe AICHCTBHEM CHITH https://m.edsoo.ru/ff0a2718
Pemenue 3agad mo reme BuGmmotexa IJOK

S| Sannehe » MocTH H TR https:/m.edsoo.ru/ff0a2826

38 Coo0marommecs: Cocyabl but6mmoreka [IOK




https://m.edsoo.ru/ff0a2970
bu6nmoreka [IOK

39 r i
HADABIIIHOUKHE fipece hitps:/m.edsoo.ru/ff0a3136
40 Manowmetpsl. [lopriHeBoit
JKUIKOCTHBIN HACOC
41 ATmocdepa 3eMiH U TPUYHHBI Bu6mmoteka [JOK
eé CyIeCTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. Atmochepnoe bubnmnoreka HOK
JIABIICHUE https://m.edsoo.ru/ff0a2b5a
43 H3mepenune atMmochepHOro bubnuoreka [IOK
nasnenus. Onpir Toppuyenu https://m.edsoo.ru/ff0a2da8
" 3aBHCHMOCThH aTMOC(HEPHOTO Bu6muorexa LOK
JABIICHIL OT BBICOTRI Ha https://m.edsoo.ru/ff0a2fc4
YPOBHEM MOPSsI
45 iapOM?;p ~aHCPOHL. bubnunoreka LIOK
TMOCQEPHOC MABTICHHC Ha https://m.edsoo.ru/ff0a2fc4
Pa3UYHBIX BBICOTAX
Pemenne 3amag mo teme "
46 "
ATMocdepHOe TaBIeHHE
47 JleficTBue )KUIKOCTH U Ta3a Ha Bu6mmorexa [OK
TOTPYEHHOC B FHX TEIO. https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGoparopHas paboTa
48 «OmnpeneneHne BhITAIKABAOIICH bu6nmorexa LIOK
CHJIBI, JIEACTBYIOLIEN Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
JlaGopaTopHas paboTa 1o Teme BuGmmorexa IJOK
49 «Hccnenosanue 3aBUCUMOCTH

BE€Ca T€Jjia B BOAC OT 00BéMa

https://m.edsoo.ru/ff0a3514




50

HOFPY)KGHHOﬁ B ) KXMJKOCTb 4aCTHU
TCIIa»

II;maBanue ten

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3a96

51

JlaboparopHnas pabota
"KoHcTpynpoBaHue apeomerpa
I KOHCTPYUPOBAHUE JIOJKU U
onpeaeneHue eé
rpy30MoabEMHOCTH"

52

53

Pewenue 3angau no remam:
«lnaBanue cynos.
BosnyxomnaBanuey, «/laBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U
razoB»

KonTponbhas pabota no teme

((I[aBJ'IeHI/Ie TBEPAbLIX TCII,
)KPI,Z[KOCTCﬁ H ra3oB»

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3654

54

Mexanunueckasi pabota

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a3f82

55

56

Momntaocts. EnuHUIED
MOIIIHOCTH

VYpok-uccnenopanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOi Npu
MoaBEME IO JecTHUIE"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0a3f82

57

[IpocTsie MexaHu3Mmel. Peryar.
PaBHOBecue cuit Ha ppryare

58

Pbruaru B TexHUKE, OBITY U
npupoze. JlaboparopHas pabora
«HccnenoBanue ycioBHi
paBHOBECHS phIyara

0.5

bubmuorexa [IOK
https://m.edsoo.ru/ff0ad478e




59

60

61

Pemenue 3axay mo reme
((yCJIOBI/ISI paBHOBeCI/ISI pr‘-IaFa»

KoaddumuenT nonesnoro
NEHCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenue KII/] HakinoHHOM
IJIOCKOCTH

Penrenue 3amad mo reme
"Pabora, momuocts, KITJ["

0.5

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a48a6

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

63

64

65

MexaHnyeckas SJHEprusi.
Kunerndeckas n noreHuuanbHas
SHEPIHUs

3aKOH COXpaHEHMUsI
MEXaHUYECKON IHEPIUU

VYPpOK-3KCIIEpUMEHT 110 TEME
"DKCIIepUMEHTaIbHOE
onpeaeieHue N3MEHEHUS
KHHETHIECKOU U
MOTEHIMATBHON SHEPTUU MPU
CKaTBIBAaHHUM TeJjia 10 HAaKIIOHHOH
IIOCKOCTH"

KonTponbnas padbora no teme
«PaboTa 1 MOIIHOCTb. DHEPIUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4252

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

66

67

PesepBHblit ypok. Pabora ¢
TEKCTaMH I10 TEME
"MexaHndeckoe aBrKeHne"

PesepBHblit ypok. Pabora c
TeKkcTaMH 110 TeMe "JaBieHue
TBEPABIX TEN, )KUAKOCTEU U
ra3oB"

bu6nmorexa LIOK
https://m.edsoo.ru/ff0adee6

but6mmoreka [IOK
https://m.edsoo.ru/ffO0a4ffe




PesepHbIii ypok. Pabota ¢
68 TekcTamu 1o tTeme "Padora.
MomnHocts. DHeprus"”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68

12




8 KVIACC

KoauuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi o0pa3oBaTejibHbIE pecypchl
padoThI padoThI

OcHOBHBIE TIOJIOKEHUS

1 MOJIEKYJISIPHO-KMHETUYECKOMN | bubmuorexa [JOK
TEOPMH U UX OIBITHEIE https://m.edsoo.ru/ff0a5256
MOJITBEP K ICHUS

) Macca u pa3mep aTOMOB U |
MOJIEKYII

. Moz[egﬂ TBEPAOTO, )KHHK?FO u | Bu6muorexa LOK
ra3o00pa3HOro COCTOSHUMN

P https://m.edsoo.ru/ff0a540e

BEIleCTBa
OO®bsicHeHHE CBOICTB TBEPOIO,
JKUJIKOTO U Ta3000pa3HOT0

4 COCTOSTHUH BEIIECTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU Teopuu

5 Kpucrannuueckue u amopdabie | bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5800

6 CmauuBaHue ¥ KanWUISIPHOCTb. | bubmuortexa [IOK
[ToBEpXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530

7 Tennosoe pacipeHue u | bubmuorexa [IOK
cKartue https://m.edsoo.ru/ff0a5a26
Temmnepatypa. CBs3b

8 TEMIIepaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JBM)KEHUS YaCTHII

9 Buyrpennss sueprusi. CriocoObl 1 bu6muoreka [IOK




M3MEHEHUS BHYTpEHHEH

https://m.edsoo.ru/ff0a5c60

SHEPrUu
10 B bubnunoreka LIOK
HARL TerIonepeatl https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuus
o HpaKTI/IIIeCKOf HCIIOJIb30BaHKUE Butmorexa LIOK
TCIUTOBBIX CBOMCTD BELICCTE H https://m.edsoo.ru/ff0a65c0
MaTepPHAJIOB B IENIAX
sHeprocoepexkeHus"
12 KomnuectBo Temnortel. Y aeiabpHas bu6nunorexa LIOK
TEIII0EMKOCTb https://m.edsoo.ru/ff0a6976
- }r/paBHegne TEIUIOBOro OanaHca. Bubmiorexa LIOK
CILIOODMEH H TEHIOBOC https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGopaTtopHnast pabora
14 "UccnenoBanue sSABICHUS bubnnorexa [IOK
TEMI000MEHA IPH CMEIIUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIO/THOM U ropsiuei Boab!"
PacyeT KonuyecTBa TEIIOTHI,
15 HEO0OXOIMMOTO /IJIsi HarpeBaHUs
TeJa ¥ BBIACISICMOT0 UM ITPH
OXJIAK IEHUH
g 'J'Ioa6opaTopHa$1 pabora ) Bubsorexa [IOK
CPCACIIGHIE yﬂem’HOH,, https://m.edsoo.ru/ff0a6bb0
TEIUIOEMKOCTH BEIIECTBA
17 DOHeprus TorMBa. Y 1eabHast bubnuoreka [IOK
TENJI0Ta CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue U OTBEpICBaHNE Bubmiorexa [IOK
18 KPUCTAJUIMYECKUX TEIl.

VY nenbHas TeIU10TAa IUIABICHUS

https://m.edsoo.ru/ff0a71d2




19

20

JlaGopaTtopHnas pabota
"OnpeneneHue yaeiabHol
TEIUIOTHI IIIaBJIeHus a6aa"

[Tapoo6pa3zoBanue u
KoHJeHcanus. Vcmapenue

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bubnunoreka LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenwue. Y aenpHas Temnora
napooOpa3zoBaHus U
KOHJICHCAIIMU. 3aBHCUMOCTb
TEeMIIepaTyphbl KUTIEHUS OT
aTMOC(EpHOTO JTaBJICHHS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a786¢

22

23

Brnaxxnocts Bo3myxa.
JlaGopaTtopHnast pabota
"OnpezeneHre OTHOCUTEIbHOM
BJIQXKHOCTH Bo3jayxa"

Pemenue 3amau Ha OIIPCACIICHUC
BJIA’JKHOCTH BO3yXa

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7628

24

25

[TpuHIMIBI PAOOTHI TETIIIOBBIX
nsurarteneif. [TlapoBast TypOuHa.
JIBurarens BHYTPEHHETO
CrOpaHUs

KII] TermoBoro aBuraress.
TemioBbIe IBUTATENN U 3aLIUTa
OKPYKAKOLIEH Cpebl

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEeHHUs U
MpeBpalleHUs DHEPTUH B
TCIJIOBBIX IMpoHIeccax

[ToaroroBka Kk KOHTPOJIBHOU
pabote no Teme "TermnoBsie
sieieHus. U3MeHeHune
arperaTHbIX COCTOSIHUI

bubmuoreka [{OK
https://m.edsoo.ru/ff0a83{2




BernrecTna"

KontponsHast pabora o Teme
"TenaoBLIE ABICHHUS.

bubnunoreka LIOK

28 V3MeHeHne arperaTHbIX https://m.edsoo.ru/ff0a86ae
COCTOSHHUU BenrecTna"

29 Onexktpusanus tei. [[Ba pona
AIIEKTPUUYECKHX 3apsI0B
Ypok-uccienoBanue

30 "DnexTpu3zanus Tea HHAYKIUEH
Y MIPY CONTPUKOCHOBEHUM"

31 B3anmopeiicTre 3apssKeHHBIX Bbu6motreka [JOK
tei. 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUUECKOE MOoJe.

32 iiii;jzle{::{sgsz nosist. [lpunnun Bubmorexa [IOK
CyTIEPIOSHIIH AEKTPHHEECKIX https://m.edsoo.ru/ff0a8a0a
noJsieit
Hocurenu snextpudeckux

33 3aps0B. DJIEMEHTApHBIN 3apsl.

Crpoenue atoma

o | S Buorsa 10K
S TEKTPHYECKOTO 3D https://m.edsoo.ru/ff0a8ef6

35 Pewrenne 3anad Ha npuMeHeHUE bubmuoreka [IOK
CBOWCTB JIEKTPUUECKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc

56 ero eyeorsonamn, Herowm buGmorexa L1OK
> EKTPIHECKOr0 TOK https://m.edsoo.ru/ff0a95a4

37 JlelicTBUA SJIEKTPUYECKOTO TOKA bubmmotexa LIOK

https://m.edsoo.ru/ff0a96b2




VYpoxk-uccienosanue "JleiictBue

38 3JIEKTPUYECKOIO MOJIs Ha 1
MIPOBOJIHUKYU U TUAJICKTPUKH"
39 DJIEKTPUUYECKUI TOK B METajIax, bubmmoreka [JOK
KUIKOCTAX M razax https://m.edsoo.ru/ff0a9838
40 DneKkTpuyecKkas 1enb 1 eé
COCTaBHBIC YaCTH
Cuna T(?'Ka. JlaGopaTopHas Bu6morexa LIOK
41 paboma'Manepemuen 03 https://m.edsoo.ru/ff0a8bd6
pEryJIupoBaHUE CUIIBI TOKA
DNEeKTpUUECKOe HaMpsKEHHE.
42 Bonbr™merp. JIabopaTopHast 0.5 Bbu6mmoteka [IOK
pabora "Usmepenue u ' https://m.edsoo.ru/ff0a9¢14
pEryJIMpOBaHKUE HANPSIKEHUS"
ConpoTuBieHHEe MPOBOJHHKA. Bu6morexa LIOK
43 YACIIbHOE COMpOTHBIIEHHE https://m.edsoo.ru/ff0aa738
BEIIIECTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 COTIPOTHBIICHUS TPOBOJAHUKA OT ) bubnmoreka [JOK
€ro JUIMHBI, TUIOILAIH https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEUCHUs U
MaTepuana"
3aBUCHMOCTh CHUJIBI TOKA OT BuGmmotexa LIOK
5 HANPSKEHH. SakoH Oma 1 https://m.edsoo.ru/ff0aa44a
ydJacTKa [enu
JlaGoparopHas paboTa
46 "HccnenoBanre 3aBUCUMOCTH 1 bubmuoreka [{OK

CHUJIBI TOKA, UYILETO Yepe3
PE3UCTOP, OT CONMPOTUBIIECHUS

https://m.edsoo.ru/ff0aa04e




pe3UCTOpa U HaIPSHKEHUS Ha
pesucrope"

IlocienoBarenpHOE U

47 napajuieJIbHOE COCTUHEHUS
MIPOBOJHHUKOB
JlaGopaTtopHnas pabota
"IIpoBepka ElpaBI/IJIa CJIOKEHUS Bubnmorexa [JOK

48 HATIpIBIRCHIT TPH https://m.edsoo.ru/ff0aaa58
MOCIIE0BATEIHHOM COCTMHEHUT
JIBYX pE3UCTOPOB"
JlaGopaTtopHnas pabora

49 "[IpoBepka mpaBuiia 1Jis1 CUIIbI bubnnorexa [JOK
TOKA IPH TTapalIeIbHOM https://m.edsoo.ru/ff0aadle
COCJIMHEHUH PE3UCTOPOB"
Pewenne 3a1a4 Ha npuMeHeHue Bubmmotexa [OK

>0 3AKOHA OMA 211 PasIIHOTO https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUS TIPOBOTHUKOB
PaGota u momrHOCTH Bubmorexa IIOK

O1 | SICKTPIIGCKONo Toka. 3akon https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaGopaTtopHnast pabota

57 "Omnpenenenne paboTsl U bubmmoteka IIOK
MOLIHOCTH 3JIEKTPUYECKOTO https://m.edsoo.ru/ff0ab3e(
ToKa"
DneKTpUYecKue 1enu 1

53 MOTPEOUTENH IIEKTPUUECKOMN bubmuorexa [IOK
sHeprum B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBIKaHUE

54 IToaroroBka Kk KOHTPOJIBHOMN bubmuotexa [OK

paboTe mo Teme

https://m.edsoo.ru/ff0abd2c




"DeKTpUUECKue 3apsiabl.
3apspKEeHHbIE TeNa U UX
B3aumojiercTBus. [locTostHHBII
ANEKTPUUECKUH TOK"

KonTponbhas pabota no teme
"DNeKTpUUECKue 3apsiabl.

55 3apspKeHHBIE Tela U UX bubauotexa LIOK
B3§HMOHCI&CTBM. S https://m.edsoo.ru/ff0abea8
AIIEKTPUYECKUM TOK"

56 HocmﬂHHj,Ie MAarHHTBI, UX
B3aUMOJICHCTBUE

57 VYpok-uccnenosanue "M3yuenue 1 bubmorexa LIOK
noJiell OCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarsauTtHoe noyie. MaraHutHoe Bu6miorexa IJOK

38 E{?E{iel{h;ﬂ;eiio SHATCHHE VA https://m.edsoo.ru/ff0acOba
OmneiT OpcTrena. MarautHoe

59 I10JIE JIEKTPUYECKOTO TOKA bubmuoreka [IOK
MarsuTHoE 110J1€ KaTyIIKH C https://m.edsoo.ru/ff0ac1d?2
TOKOM
[TpuMmeHeHue 2IeKTPOMarHUTOB

0 | pebora oyrosse nomems 03 Butmworexa LIOK
ﬂamumorﬁom Ha TIPOBOTHIK https://m.edsoo.ru/ff0ac74a
¢ TOKOM"

DNEKTPOABUTATEIb TOCTOSHHOTO
TOKa. HCHOJ‘IB?;OB&I—E/I@ Bu6nuorexa [IOK
61 ANEKTpOBUTATENCH B

TEXHUUYECKHUX YCTPOMCTBAX U Ha
Tpancnopte. JlaboparopHas

https://m.edsoo.ru/ff0ac86¢




62

pabota "KoHcTpynpoBaHue u
n3ydeHue paboThI
aneKTpoBuraress"

OmnbiTel @apazes. 3akoH

AJICKTPOMArHUTHOW WHTYKIIUH.
[IpaBuio Jlenna

63

64

Onexrporeneparop. CrocoOs
MOJTY4EHUS DJICKTPUICCKOH
SHEPruM. DJIEKTPOCTAHIIUU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
SHEPIUU

[ToaroroBka K KOHTPOJIBHOU
pabote 1o Teme
"DJIeKTpUUECKNE U MATHUTHbIE
ABJICHUS"

65

66

KonTtponpsHast padora o Teme
"DIeKTpUUECKHEe U MATHUTHBIC
SBJICHUS"

PesepBHblit ypok. Pabora ¢

TekcTaMu 110 TeMe "TerioBrie
siBjIeHus"

bubnunorexka LIOK
https://m.edsoo.ru/ff0acb14

bu6nmorexa LIOK
https://m.edsoo.ru/ffOacc5e

67

PesepsHslit ypok. Pabora ¢
TEKCTaMU T10 TeME
"IToCTOSTHHBIN ANEKTPUUIECKUI

TOK

bu6mmoreka IIOK
https://m.edsoo.ru/ff0acdc6

68

PesepsHslit ypok. Pabora ¢
TeKCcTaMH 110 TeMe "MarauTHbie
saBiieHUA"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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9-10 KJIACC

Ne

w/n Tema ypoka

Mexanngeckoe JBUKCHUC.
MaTepI/IaIIBHaH TOYKa

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara

U3yYeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIe Pecypchl

Cucrema orcueTa.
2 OTHOCHUTENBHOCTD
MEXaHUUYECKOIr'0 IBUXKECHUS

PaBHOMEpHOE MpsMONIUHEHHOE
JIBUKCHHE

HepaBnomepHoe
MPSAMOJIMHEITHOE IBUKEHUE.
Cpenusis 1 MTHOBEHHAas
CKOPOCTb

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad474

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad19a

[IpssmonuneHOE

5 PaBHOYCKOPEHHOE JIBU)KECHHUE.
Yckopenue
CKopocTh MPSIMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBM)KEHUSI.
I'padux ckopoctn

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad8d4

JlaboparopHnast pabota
"OnpeneneHue yCKOpeHus Tea

7 IIPU PABHOYCKOPEHHOM
JBHKCHHUH 110 HAKIIOHHON
MJI0CKOCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CBoOoaHoe nagenue tei. OIbITh
Tamunes




PaBHOMepHOE BUKEHUE 11O
okpyxnoctu. [lepuon u yactora

bu6mmoreka [IOK

? oOpamenus. Jluneitnas u https://m.edsoo.ru/ff0ael76
YTJI0Basi CKOPOCTH
10 LlenTpocTpeMuTensHOE
YCKOpECHHE
1 IIepBbiit 3ak0H HbroTOHA. bubmumoreka [IOK
BexTop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubnunoreka [HOK
PaBHO€ENCTBYIOIIAS CUIIa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnoreka [JOK
Cynepnosunust CHI https://m.edsoo.ru/ff0aec982
14 Pemenue 3aga4 Ha npyUMEHEHUE bu6mmoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aebbc
15 C 3 I bu6mmoreka [IOK
I8 YHIPYTOCTH. SAROH L yid https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuia
YIIPYTOCTHY
; Hg60paTopHa;1 pabota Bu6miorexa LIOK
(TIPEACTICIHE AECTROCTH https://m.edsoo.ru/ff0aee28
MIPY>KUHBD)
18 C bu6mmoreka [IOK
A TPeHitA https://m.edsoo.ru/ff0af738
19 Pemenue 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHHUS» https://m.edsoo.ru/ff0afa26
JlabopaTopHas pabota BuGmorexa IJOK
20 "Onpenenenune ko3 duimerTa

TPEHUS CKOJIbKEHUs"

https://m.edsoo.ru/ff0af8be




Pemrenue 3agad mo teMe "3aKOHBI

91 - c bu6mmoreka [IOK
proToHa. Pf,na YHPYTOCTH- https://m.edsoo.ru/ff0afb8e

Cuna tpenus

» Cuiia TSKECTH U 3aKOH BuGmiorexa LIOK
SCCMUHPEIOTO TATOTEHILL, https://m.edsoo.ru/ff0af044
YckopeHnue cBOOOAHOTO NMaACHUS
VYpoxk-konpepenuus "JBrxenue

73 TEJ BOKPYT TPAaBUTAIMOHHOTO
nenTpa (CosiHeyHast cucrema).
lanmaktuku"

o Pemenue 3anay no teme "Cuia BuGmiorexa LIOK
PDKCCTH H SAROM BEEMHPHOTO https://m.edsoo.ru/ff0af5{8
TATOTEHUS

75 [IepBas kocMu4ecKas CKOPOCTb. bubnnorexa [HOK
HeBecoMOCTb U Ieperpys3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCue MarepruanbHON

o6 TouKH. AGCOIIOTHO TBEPIOE bubanoreka IIOK
Teso. PaBHOBeCHE TBEPIOTO TeNa https://m.edsoo.ru/ffO0afe36
C 3aKpEIUIEHHON OCBIO BpaLICHUS

27 MowmeHnT cuisl. LleHTp TsKECTH

73 Pemenue 3anau mo teme bu6mmoreka [IOK
"MomenT cuibl. LenTp TsxecTn" https://m.edsoo.ru/ff0b02b4
IToaroroBka Kk KOHTPOJIBLHON

9 paborte 1o Teme "MexaHuueckoe bubnuotexa [JOK
JBIOKEHUE. B3anMoieiicTBre https://m.edsoo.ru/ff0b0408
Ten"
KonTponbHas pabota mo Teme BuGmorexa IJOK

30 "MexaHnYecKoe ABUKEHUE.

BzanmoneiicrBue ten"

https://m.edsoo.ru/ffOb06ec




Nmnynbe Tena. UMmynbe cubl.
3aKOH COXpaHEHHs UMITYJIbCA.

bu6mmoreka [IOK

31
Vpyroe u HEynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICCTBHE
3 Pemenue 3amay mo reme "3akoH bu6mmoreka [IOK
COXPaHEHUS UMITYJIbca" https://m.edsoo.ru/ff0b096¢
VYpoxk-koHpepeHuus
33 "PeakTuBHOE JBUKEHUE B
IIPUPOJIE U TEXHUKE"
34 Mexanuueckasi paboTa u bubnuorexa [IOK
MOII[HOCTh https://m.edsoo.ru/ff0b0a84
35 PabGota CHIIBI TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota
«Ornpenenenue padoThI CUIIBI
36 TPEHUS TIPU PABHOMEPHOM
JBUKEHHUH TeJa IO
TOPU30HTAILHOM MMOBEPXHOCTH
37 CBs13b SHEPTUH U PAOOTHI.
[ToTenumanpHas sHEpPrust
33 Kunernueckas sneprus. Teopema bubmmotexa LIOK
0 KHHETHYECKOI SHEPTHH https://m.edsoo.ru/ff0b0c32
39 3aK0H COXpaHEHHS SHEPTUU B
MEXaHHUKE
0 HI';1160paT0pHaﬂ pabota Bubmorexa [IOK
(€ Oy TIEITHE SAKOTA CORpaneHt https://m.edsoo.ru/ff0b12fe
SHEPTUNY
A1 KomebarensHO€e ABUKEHUE U €0 bu6mmoreka [JOK

XapaKTCPUCTHUKHU

https://m.edsoo.ru/ffOb1858




42

43

3aTyxatromue KojieOaHusl.
BriHyX1eHHBIE KOJICOaHUSI.
Pe3onanc

MareMaTu4ecKuil ¥ Npy>KUHHBIA
MasiTHUKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b20f0

44

45

Ypok-uccnenoBanue
«3aBHCUMOCTb Mepuoja
KOJICOAHHH OT KECTKOCTH
MPY>XUHBL X MACCHI ITPy3a»

[IpeBpatenue sHepruu Npu
MEXaHHUYECKUX KOJICOaHMIX

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

47

Jlaboparopuas pabora
«OmnpeneneHue 4acToThl 1
nepuojia KojiebaHui
IPYXUHHOI'O MassTHUKA»

Jlaboparopnas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja konebanuii rpysa,
MOJIBEILIEHHOTO K HUTH, OT MacChl
rpy3a»

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

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

48

MexaHNYeCcKHe BOJIHEL.
CBoiicTBa MEXaHWUYECKHUX BOJIH.
[IponosnbHBIE M TONIEPEYHBIE
BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

50

VYpoxk-koHpepeHuus
"MexaHWYeCKHUE BOJHBI B
TBEpOM Tene. CelicMuueckue
BOJIHBI"

3Byk. Pacnipoctpanenue n
OTpa)KEHUE 3BYyKa




51

52

Ypok-uccnenoBanue
"HaOronenne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

I'poMKOCTB 3ByKa M BBICOTA TOHA.

AKYCTUYECKUI PE30HAHC

53

54

Ypok-koH(pepeHIus
"V1bTpa3ByK U HH(pa3BYyK B
IIPUPOJIE U TEXHUKE"

[ToaroToBka K KOHTPOJIBLHOM
pabote mo Teme "3aKOHbI
coxpaHeHHus. MexaHu4YeCKre
Kose0aHus U BOJHEI"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b25f0

55

56

57

KonTponbhas pabota no teme
"3aKOHBI COXPaHEHUS.
Mexanuueckue KoneOaHus u
BOJIHBI"

BHeKTpOMaFHI/ITHOG I10JIC.
QHCKTPOMaFHI/ITHLIC BOJIHBI

CsoiicTBa SJICKTPOMATrHUTHBIX
BOJIH

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2abe

58

59

Ypok-koupepennus "llkana
3J'I€KTpOMaFHI/ITHI>IX BOJIH.
Hcnonn3oBanme
3J'I€KTpOMaFHI/ITHI>IX BOJIH 1JIA
COTOBOM cBsA3H"

VYpok-uccnenosanue "M3yuenne
CBOMCTB 3JIEKTPOMAarHUTHBIX
BOJIH C ITOMOIIIBbI0 MOOMIJIBHOTO
tenepona”

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

bubmuorexa [JOK
https://m.edsoo.ru/ffOb2c6¢

60

Pemenue 3aga4d Ha OIIPCACIICHUC
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Y4acTOTHI U JJIUHBI
ANEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHas pUpoaa
cBera. CKOpOCTh CBeTa.
BosiHOBBIE CBOCTBA CBETA

bubmuorexa [JOK
https://m.edsoo.ru/ffOb31d0

62

63

Hcrounuku cBera.
[IpssMonuneHoe
pacnpocTpaHEHHUE CBETA.
3armenus Connua u JIyHsl

3aK0OH OTpa)KEHHUS CBETA.
3epkana. Pemenue 3a1ay Ha
MIPUMEHEHHE 3aKOHA OTPAKCHUS
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b38c4

64

[Ipenomnenue cBera. 3aKoH
MIPEJIOMIICHUS CBETa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

66

[TonHOE BHYTpEHHEE OTpaKEHHUE
cBeTa. Mcnoap30BaHuEe OIHOTO
BHYTPEHHETO OTPAXKECHHUS B
OIITHYECKHX CBETOBOJIAX

JlaGopatopHnas pabora
"HccnenoBaHue 3aBUCUMOCTH
yTJ1a IpeIoMIIEHUS] CBETOBOTO
Jyd4a OT yIJa naJieHus Ha
rpanuue "Bo3ayx-crexno""

bubmuoreka [JOK
https://m.edsoo.ru/ffOb3cS5c

67

VYpok-koHpepeHus

"M cnop30BaHKe OIHOIO
BHYTPEHHETO OTPAKEHHUS:
CBE€TOBOAbI, OIITUKOBOJIOKOHHAaA
CBs3b"

68

JInna3el. OnTHYeCcKas CHJIa JIMH3BI

bu6mmorekxa [IOK




[TocTpoenue n3o0paxeHuil B

https://m.edsoo.ru/ffOb3f2c
bu6mmoreka [IOK

69
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHas pabora
70 "Onpenenenue GOKyCHOTO bubnmoreka [JOK
PACCTOSHUS U ONTUYECKOH CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomei JTUH3bI1"
- Y(I;) OK-KOH(epeHIHA bubmumoreka [IOK
HTH%?,K 1e JIH3OBRIC https://m.edsoo.ru/ff0cOa7e
npuOOpHI
79 I';ma3 kak onTudeckas cucTeMa. bu6mmoreka [IOK
3penue https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenus "leexTs
3penus. Kak coxpanuts 3peHue"
Paznoxenue 6enoro ceera B
74 cnekTp. OnbiTel HptoTOHA. bubnuoreka [IOK
CnosxeHHe CIIEKTPaIbHBIX https://m.edsoo.ru/ff0cOf4c
uBeToB. Jlucnepcus cera
JlaGopaTopnas padora "OnbIThI
e 10 Pa3JIoKEHUIO 0eJIOro CBeTa B Bu6miorexa LIOK
CTICICTD T BOCHIPILTIIIO TMBCTa https://m.edsoo.ru/ff0cOe2a
MPEeIMETOB MPHU X HAOIIOIECHUU
yepe3 [IBETOBbIE PHIIBTPHI"
VYpok-nipaktukym "BonHoBbie
76 CBOICTBa CBETa: AMCIIEPCHS,
uHTepdepeHus 1 nuppaxmus”
77 OmnsiTel Pesepdopaa u bubmuoreka [IOK
IUTaHETapHAask MOJIENb aTOMa https://m.edsoo.ru/ffO0c12a8
78 IToctynater bopa. Moaens atoMa




bopa

Hcnyckanue u noryonieHue

79 K bubmuoreka [JOK
CReTa ATONOM. TEAHTHL. https://m.edsoo.ru/ff0c144c
JInHeluaTele CIIEKTPbI
20 VYpoxk-npaktuky™m "Habmonenne bubnnoreka [HOK
CIIEKTPOB UCIYCKaHUs" https://m.edsoo.ru/ff0c1550
81 p . bu6mmoreka [IOK
HOARTHBHOCTE 1 €€ BIAR https://m.edsoo.ru/ffOc1672
22 CrpoeHune aTOMHOTIO sizipa. bubnuorexa [IOK
HykJ10HHas MozEb https://m.edsoo.ru/ffOc18ac
23 PannoaktuBHBIE TpEBpaLICHUSI. bubnuoreka [IOK
U3o0Tombl https://m.edsoo.ru/ffOclal4
34 Pertenue 3agau mo reme: bu6mmoreka [IOK
"PaM0aKTUBHbIE peBpanieHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon monypacnana
26 };p OK-KOH(epeHIHA bubmuorexa [JOK
VWOAKTHBHbIE Thjlysems https://m.edsoo.ru/ff0c2126
MIPUPOJIC, MEIUIIMHE, TEXHUKE
o SnepHbie peakiuu. 3aKOHbBI Bubmorexa [IOK
CORPATICHI 3APAAOEOTO 1 https://m.edsoo.ru/ff0c1cS58
MacCOBOT'0 YHCET
23 DHeprus CBA3U aTOMHBIX SIJIEp. bubnuotexa [JOK
CBs3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ffOc1d7a
Pemenue 3ana4 mo Teme
89 n n
Snepublie peakuuu
Peakuuu cuHTEe3a M IeTICHUS Bubmorexa [IOK
90 anep. ctounuku sHepruu

CouHiia 1 3831

https://m.edsoo.ru/ffOc1e88
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92

Ypok-koudepennus "SAnepHas
sHepreTuka. JleicTus
pPaZMOaKTUBHBIX U3ITy4YEHUH Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJILHOM
pabote 1o Teme
"DNEeKTpOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHBIC BOJTHBI.
KBanToBnIe sBacHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c223e

93

94

KonTponbhas padota no teme
"DJIeKTPOMarHuTHOE TIOJIE.
DNEeKTPOMAarHUTHBIE BOJHBI.
KBanToBsic siBieHns"

[ToBTOpeHmEe, 0600IIEHNE.

Jlaboparopubie pabOTHI 110 KypCy
"Bzaumonericteue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6o0IEHHE.
Pemenne pacueTHsIx U
Ka4yeCTBEHHBIX 3a/1a4 110 TEME
"TemnnoBsie nporecch”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTOpenue, o6o0IIEeHNE.
Pemenne pacueTHBIX U
Ka4eCTBEHHBIX 3a7a4 110 TEME
"KII/] TerumoBeIX gBUTaTenei"

IToBTOpenue, o6o0IIEeHNE.
Pemienue pacueTHbIX U
KayeCTBEHHBIX 3a/1a4 110 TeMe
"KIIJ] anexkrpoycTaHoBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a2?2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30

98

[ToBTOpenue, 0600IIEHNE.
JlabopaTopHbIie pabOTHI TTO KypCy
"CseToBbI€e gBiIeHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2c52




[ToBTOpeHmE, 0600IIEHNE.
Pabora ¢ TekcTamu 110 TEME
"3aKOHBI COXpPAHEHUS B
MexaHuke"

99

[ToBTOpeHME, 0600IIEHNE.
100 Pabora ¢ Tekcramu o TeMe
"Konebaunus 1 BOJIHBL"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2d6a

bubmuorexa [JOK
https://m.edsoo.ru/ffOc2e82

[ToBTOpenue, o6o0IICHNE.
101 Pabora ¢ TekcTamu o Teme
"CseroBbI€ SBIcHUS"

[ToBTOpEeHME, 0600IICHHE.
102 Pabora ¢ TekcTamu o Teme
"KBanToBas u sigepHas ¢puzuka

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

27




YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

®dusuka: 7-i knacc: 6a30BbIi ypoBeHb: yueOHHK Ileppimkun .M., BanoB A.U., 3-¢

u3aaHue, nepepadborannoe , AKImoHepHoe oomectBo «M3narenscTBo «IIpocBemieHue;

®dusnka: 8-i kiacc: 6a3oBbIi ypoBeHb: yueOHUK Ileppimkun M. M., UBanoB A. U., 3-e

u3JaHue, nepepadborannoe, AkunonepHoe odmecto «M3narenscTBo «IIpocBerienuey;

Odusmka: 9-i kmacc: 6a30BbIii ypoBeHb: yueOHUK [lepprmkun WM. M., I'ythuk E. M.,

WBanoB A. U., TletpoBa M. A., 3-¢ u3ganue, nepepadoTraHHOE, AKIIMOHEPHOE OOIIECTBO
«3marennbcTBO «lIpocBemenne»”

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Amnrepep 3. Texnuka ¢pusndeckoro sxkcrepumenTa M. 1962

OmnbITH B foMainHei taboparopuu. bubmmnoreuka "Kant" Boim 4.

ampnepmreitn JI.5., Xnepnukos I1.I1. JlTaboparopus ororo ¢usuka. 1961

Maiiep B.B. [Ipoctbie onbIThI ¢ yabTpa3Bykom. 1978

Maiiep B.B., Maiiep P.B. DiexTpuuecTBo: yueOHbIEC SKCIIEPUMEHTAIbHbIC
nokasarenabcTBa. M. 2006

[yroB B.U. u np. DxcniepumeHT B ¢puzuke. Pu3nyecKkuil IpakTUKYM.

Bypos B.A. u 1p. JleMOHCTpallMOHHBIE OIBITHI IO (hU3HKE. 6-7 KIIACChl

BbypoB B.A. u nip. @poHTabHbIE 3KCIIEPUMEHTANIbHBIE 3a/1aHUA 110 PU3UKe. 6-7 KI1acChl
@poHTanbHbIEC Ta00paTOPHBIE 3aHATHS 10 QHU3UKE B cpeaHei mKkoie. bypos B.A. u ap.
ITon pen. A.A. ITokposckoro M. 1974

I'opes JI.A. 3anuMaTeNnbHbIE OIBITHI 110 (U3MKE

KoBrynoBuuy M.I'. Jlomainuii 3xkciepuMeHT 1o ¢usuke. 7-11 kiaaccol

b. lonar ®usuka B urpax

JleMOHCTpallMOHHBINM SKCIIEPUMEHT 10 (U3UKe B cTapmmx kiaccax. Yacts 1. Yacts 2
XopomasuH C.A. JleMOHCTpallMOHHBIN IKCIIEPUMEHT 10 (pusnke. OnTruka. ATOMHas
¢u3nKa (CChIIKa Ha 3JIEKTPOHHYIO KHUTY)

EnbrioB A.B. ®ponTansHble 1abopaTopHble paboThl Mo ¢usuke. 11 kiace

CrenanoB C.B., CmupnoB C.A. JIaGopaTopHblif mpakTuKyM 1o gusuke. M. 2010
®uznyeckuil 3kcepuMeHT B mkoie. M. 1975

[ITaxmaes H. M., H. U. I1aBnos, B. U. Teimyk. ®u3ndeckuii 5KCIEPUMEHT B CPEHEN
mikosie: Kone6anus u Boinsl. KBanroBas ¢pusuka / H. M. [llaxmaeB,—M.:
[Ipocsemenue, 1991.

KoBrynoBuy M. I'. - Jlomamnuii sxcnepument no ¢usuke. 7-11 knaccsr (bubauorexa
yuurens pusukn) - 2007

bpasepman O.M. Beuepa no ¢usuke B cpenneit mkone. M. IIpocemmenue, 1969
Koran Bb.1O. Pasmepraocts pusznueckoit Benuuunbl. M. 1968

Jlanuna M.5. 100 urp no ¢pusuxe. M. 1995

Jlanuna U.51. BaeknaccHas pabora o ¢usuke. M. 1977

JlepmanToB B.B. Meroauka ¢pusuku. M. 1935

MynranoBckuii B.B. ®u3nueckre B3aMMOICUCTBHS U KapTUHA MUPA B IIKOJIbHOM
Kypce ¢puzuku. M. 1977

MeTtoauueckuii cripaBouHuK yuutens Gpusuku. M. 2003

Hecrannapthsie ypoku ¢usuku. Coct. C.B. bop6poa. Bonrorpaz, 2000

OpexosB B.I1., YcoBa A.B. Meroauka npenonaBanus puszuxu. M. 1980



OpexoB B.II. - KoneGanus u BoJiHBI B Kypce (pU3UKH cpeHel mKomsl - 1977

Ceprees A.B. Habmonenus yqamuxcs pu u3y4eHUH GU3UKN HA TIEPBOU CTYIIEHU
o0yuenus. K. 1987

Illaranos B.®. ®usuka Ha Bcro xus3ub. M.-Cr0, 2003

Kamenxkuii C.E., Opexos B.I1. Meroauka pemienus 3a1a4 1o Gpusmke B CpeHEH MIKOJIe.
M. 1971

Cemke A.U. - Hecranaaptaeie 3agaun no pusuke (B momonis yuureno) - 2007

benomunenkuii C.H. - Onumnuaaabie 3a1a4u 1Mo GU3NKe IS yUaIIuXcsl 1eCAThIX
Kiaccos - 2013

KemOposckuit-IlogroropurensHbie 3aqadnd K _onaumnuaaaMm mno_ ¢usuke 1984

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Poccwuiickoe obpazoBanue. denepanpHbiid moptan http://www.edu.ru/

MunuctepcTBo 00pazoBanus u Hayku Poccuiickoit denepanuu. denepanbHoe areHTCTBO
o oopaszoBanuio. http://www.ed.gov.ru/

Bce o6pazoBanue. Karanor cceutok http://catalog.alledu.ru/

B nomoue yuutento. @enepanus HHTEpHET-00pa3oBanus http://som.fio.ru/
Poccutickuii o6pazoBarenbHbIi moprai. Karanor cripaBo4HO-HH()OPMAITHOHHBIX
HCTOYHUKOB

http://www.school.edu.ru/

Yuurens.py — @enepanus uHTepHET-00pazoBanus http://teacher.fio.ru/

OO01ecTBEHHBIH PEUTHHT 00pa30BaTEIbHBIX JIEKTPOHHBIX pecypcoB http://rating.fio.ru/
HuTepHeT-pecypchl o 00y4aromM nporpammam J{uctaHimoHHOe 00y4eHHne — MPOEKT
«OTKpbITHIN KOsemx» http://www.college.ru/

[Topran undopmannonnoii noaaepxxkku EI'D http://ege.edu.ru

Bcepoccuiickuii aBryctoBckuil neacosert _http://pedsovet.alledu.ru/

ObpazoBarenbHslii cepsep «llIkonel B UHTEpHET» http://schools.techno.ru/

Bce o6pazoBanue Mutepnera http://all.edu.ru/

EcrecTBeHHO-HayuHbIN 00pazoBaTenbHbIN noptan http:/www.en.edu.ru/

YenstOMHCKUI MHCTUTYT MOBBIIIEHUS KBATU(DUKALIUY MT€arornyeckux KaJpoB
http://www.idppo.uu.ru

MunucTepcTBO 00pa3oBaHus U Hayku YensOuHckoi obnactu http:// www.ed.gov.ru/

Karanorn

DnekTpoHHbIe OecriaTHbie OubanoTeKku http://allbest.ru/mat.htm
EctecTBeHHO-Hay4YHbIN 00pa3oBaTeabHbINA MopTan (y4eOHUKH, TECThI, OJIMMIINAIbI,
KOHTpoJbHbIE) http://en.edu.ru/db/

OnexTpoHHas 6ubimoreka crateil mo oopasosanuto http://www.libnet.ru/education/lib/
OnexTpoHHas 6ubnuoreka «Hayka u TexHuka» http://n-t.org/

MeToaunyeckue MaTepuabl

Caift nnst yuanuxcs 1 npernojaBateneit ¢uszuku. Ha caiite pa3mereHsl yaeOHUKN
¢bu3uku s 7, 8 v 9 kiaccoB, COOPHUKHM BOIPOCOB U 3a/1a4, TECTHI, ONMCAHUS
1abopaToOpHbIX paboT. YuuTens 31ech HalIyT 0030pbl yueOHOU TUTEpPaTyphl,
TEeMaTU4YeCKHUe U MOYPOUHbIE IJIaHbI, METOAMYECKHE pa3paboTKu. MiMeeTcs Takxke
JTUCKYCCUOHHBIN Ki1y0 http://www.fizika.ru/

Mertonuka ¢usmuku http://metodist.il.ru/

Kammnyc http://www.phys-campus.bspu.secna.ru/

OO6pa3oBarenbHbli moptain (umeetcs paszaen «MHpopMalmoHHbIE TEXHOJIOTHH B IIKOJIE))
http://www.uroki.ru/




JlaGopatopus o0yueHus (PU3KMKE U aCTPOHOMUHU - BEAYyIas TabopaTopusi CTPaHbI 110
pa3palboTKe AUJAKTUKHU U METOJUKUA 00ydeHUsl ATUM NpeaAMeTaM B cpenHel mkoie. et
00CYX/IeHUSI OCHOBHBIX JIOKYMEHTOB, PErJIaMEHTUPYIOIINX (PHU3HUECKOoe 00pa3oBaHHeE.
Bce onu B 10JIHOM BapHUaHTE PACIIOIOKEHbBI Ha 3TUX CTpaHHIa. MOXKHO MPUHSTH
yuyactue B o0cyxieHu. http://physics.ioso.iip.net/

Hcnonp3oBanre MHGOPMAIIMOHHBIX TEXHOJIOTHIA B IpenofgaBaHuu pU3nKu. Marepuaisl
(B TOM uncie Bujeo3anucu) cemunapa B PAO no npobieme ucrnonb30BaHUs
UH(POPMALIMOHHBIX TEXHOJIOTUH B penofaBannu Gu3nku. Coaep KUt Kak oomume
JOKJIaJIbl, TaK U JOKJI/bl O KOHKPETHBIX MPOrpaMMax U HHTEPHET-pecypcax.
http://ioso.ru/ts/archive/physic.htm

JlabopaTtopust o0yuenus pusuke u actpoHomun (JIGuA NOCO PAO) . Marepuaisl mo
CTaHJapTaM U y4eOHHKaM JJIi OCHOBHOM U MOJIHOM CpeiHeN MIKOJIBI.
http://physics.ioso.iip.net/index.htm

BupTtyanbabiii MeTOqUYECKUI KaOMHET yuuTels GU3UKU U aCTPOHOMUU
http://www.gomulina.orc.ru

CaiiT kadenps! meTonuku npenogaBanus ¢puzuku MITY http://www.mpf.da.ru/

OnbIT padoTsl

bauk nemaroruueckoro omnsiTa http:/www-windows-
1251.edu.yar.ru/russian/pedbank/sor_uch/phys/turina/index.html

®usuk npexacrasiset http://www.phizik.cjb.net/

BupryanbHble INAPrajaku

Henaem ypoku Bmecre! http://www.otbet.ru/

ABTOMaTH3UPOBAHHBIM B3aMHBIN TIEPEBOJI PA3HOOOPA3HBIX (PU3UIECKUX CIIMHHUII
n3Mepenus http:// www.ru.convert-me.com/ru/

Hepnonnqecmae H3TaHHUA B I/IHTepHeT

http://archive.1september.ru/mat/

http://www.poisknews.ru/

Caiit Yuurtenbckoi ra3zersl http://www.ug.ru/
http://www.informika.ru/text/magaz/pedagog/title.html
http://www.aboutstudy.ru/magazine2.shtml

DneKkTpoHHBIN )xypHaT «Bompock MaTepHeT-00pa3zoBanus» http://center.fio.ru/vio
Hayuno-Meronnueckuii xxypHan «MeToucT
http://www.physfac.bspu.secna.ru/Metodist/

Caiit «Becreii» http://www.vesti.ru/fotovideo.html

Karanor Bcex mybnukaruii B xypHaie "Ksant" 3a 30 ner: 1970 — 1999
http://www.nsu.ru/materials/ssl/text/quantum/182.html

Kypnan Komnsrorep B mxose http://www.osp.ru/school

XKusas pusuka http://www.int-edu.ru/soft/fiz.html

Pasnoe

Oduszuka B anuManusax. Ha caiite pazMerieHbl MyabTHKY ¢ GU3NYECKUMU MPOIIECCaMU U
JaHbl TeopeTHueckne o0bsicHeHus. OueHb oKa3aTeNbHO U MOy4YuTensHO. ECTh MaTepuan
10 MEXaHHKE, ONITUKE, BOJIHAM U TepMoArHaMuKe. http://physics.nad.ru/physics.htm
Hudpakuus Cailt ¢ MHTepakTUBHBIMU Mozensimu http://www.kg.ru/diffraction/
[Iporpammuoe obecnieuenue no ¢usuke B http://physika.narod.ru/

NucTtpymenTanbHas nporpamMmMHas cuctema "CbOPKA" st n3ydeHnus 3akoHOB
MOCTOSTHHOTO TOKa B cpeHeit mkone_ http://shadrinsk.zaural.ru/~sda/projectl/index.html
METOJIMYECKOE OFBEJIMHEHUE YUUTEJEN ®U3UKU, ACTPOHOMMHU U
ECTECTBO3HAHUMSA rumuaszuu Nel567 r. MockBbl
http://schools.techno.ru/sch1567/metodob/

[Iporpamma mo usuke «AOUTYPUESHT
http://www.karelia.ru/psu/Chairs/KOF/abitur/index.htm




e JlucrannmonHas ¢pusznyeckas mkona http://school.komi.com/
Ypoku pusuku

e KowmmbproTepHas moaepx’Ka ypokoB Gpu3nku. MeTouka mpoBeeHUS YPOKOB (DU3HKH C
KOMIIBIOTEpHOM nojaepxKoil http://tco-physics.narod.ru/

e Poccuiickuii ['ocynapcTBEHHBIN YHUBEPCUTET HHHOBAIIMOHHBIX TEXHOJIOTHI 1
npennpuHuMarenabcTBa. CeBepHblil Gprunain. JucranunonHoe oOydeHue.
WuTepaktuBHbIe Ypoku ¢u3uku http://domino.novsu.ac.ru/

e VYpok no teme «Pemenne 3ana4. OTHOCUTEIHHOCTD ABMXKECHUS
http://ivsu.ivanovo.ac.ru/alumni/grgr/index.htm

e Kab6uner ¢pusuku_http://edu.delfa.net:8101




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 266592536671298867531651571396054376186336388985
Bnageney MNepacumuyk Hagexna HukonaesHa

OeicTevTened C 07.04.2024 no 07.04.2025



http://www.tcpdf.org

		2024-09-21T18:09:07+0500




