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MNOACHUTEJIbHAS 3AIINCKA

IlenTpsl 00pa3oBaHUs €CTECTBEHHO - HAy4YHOW HampaBiieHHOCTeH «Touka pocTay CO3[aHbl C IIENIBIO
pa3BUTHs y O0yYalOMIUXCS €CTECTBEHHO - HAyYHOM, MaTeMaTH4eCKOH, MHPOPMALMOHHOW I'PaMOTHOCTH,
(bOpMI/IpOBaHI/ISI KPUTHYCCKOI'O U KPCATHUBHOTO MBLIIJICHHWA, COBECPIICHCTBOBAHNA HABBIKOB CCTCCTBCHHO -
HAay4YHOM HaNpaBlIEHHOCTEH, a TaKXkKe JJI MPAKTUYECKOW OoTpaboTKM y4eOHOro Marepuasa Mo yueOHOMY
npenmMetry «Duszukay.

[Iporpamma o ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHusi COCTABICHA HA OCHOBE MOJOXKEHUN U
TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE OCHOBHOUM 0Opa30BaTeiIbHON MpPOTrpaMMbl,
npeactaBieHHbx B ®I'OC OO0, a Taxke ¢ yu€toMm (enepanpbHOi paboyeil mporpaMMbl BOCITUTaHUS U
Konnenmun npenogaBanus yueOHoro npeamera « Dusmuxay.

Copneprxanue mporpaMmsl 1o (pU3MKE HANPABICHO Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH
O0y4aroluXcsi U OpraHu3aluio U3y4eHus (U3UKU Ha AESTeNbHOCTHOI ocHOBe. B mporpamme no ¢usuke
YYHUTBIBAIOTCS BO3MOXHOCTH ydeOHOTro mpeaMera B peanusanuu TpeboBanmit PI'OC OO0 «
TUTAHUPYEMBIM JITYHOCTHBIM M METAIIPEIMETHBIM pe3yIbTaTaM OOYUYCHHSI, a TAK)KE MEKIIPEIMETHBIE CBS3H
€CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO O0IIEro 00pa3oBaHMUS.

[Iporpamma 1o ¢u3MKe ycTaHABIMBAET pacipeneieHre y4eOHOro MaTepuaia Mo rojaaM oOydeHus (1o
KJIaccaMm), MpeagaraeT NpuMepHY0 OCIeI0BaTeNbHOCTh U3YUECHUS TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTH
MPEIMETHOTO COJIEPYKAHUS U YIETE BO3PACTHBIX 0COOCHHOCTEH 00ydJaromxcsl.

[Iporpamma o ¢usuke pazpaboraHa ¢ HETbIO OKAa3aHUS METOIUYECKOW MOMOIIM YYUTEIIO0 B CO3JaHUU
paboueii MporpaMMebl MO y4eOHOMY MPEAMETY.

Ou3nKa SBISETCS CUCTEMOOOPA3YIONIMM JJIsi €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIbKY
¢du3nyecKkue 3aKOHBI JIGKAT B OCHOBE IIPOIIECCOB W SIBIICHWUH, HM3Y4acMbIX XUMHEH, OHOJIOTHEH,
acTpoHOMHEH © (u3MUecKoil reorpadueil, BHOCHT BKJIQJ B E€CTECTBCHHO-HAYYHYIO KapTHHY MHPA,
MpeIoCTaBIsAeT HauOoJee sICHble 00paslibl MPUMEHEHHUs HaydHOTO METOoJa MO3HAHUs, TO €CTh Ccrocoda
MOJIyYEHUs1 JOCTOBEPHBIX 3HAHUH O MHpE.

Onna w3 TIaBHBIX 3a7ad (PU3UYECKOTO OOpa3oBaHUS B CTPYKType oOmIero oOpa3oBaHMsI COCTOUT B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHON I'PAaMOTHOCTH U MHTEpeca K HayKe Y 00y4aroluxcsl.

Wzydenue ¢usuku Ha 0a30BOM ypOBHE MpENIoyiaraeT OBIAJCHHE CIEAYIOIIUMUA KOMIIETEHTHOCTSMU,
XapaKTEPU3YIOUIUMHU €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

® Hay4YHO OOBSICHSTD SBIICHUS;

® OIICHUBATh U MIOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS;

® UHTEPIPETUPOBATH JAHHBIE U UCIIOJIb30BATh HAyYHbIE JOKA3aTEeIbCTBA AJIs TOJIyUYEHUS BBIBOJIOB.

Ilenu wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO oOImiero ooOpasoBaHus onpezeneHsl B Konuenmmun
npernofaBaHus ydeOHoro mpenmera «®dusmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
@denepanyy, peaqu3yrOUIMX OCHOBHBIE 00II€00pa30BaTENIbHBIE MPOTPaMMbl, YTBEPKIAEHHON pelIeHHEM
Konnerun Munuctepcra npocsenienusi Poccuiickoit deneparuu (mpotokon ot 3 gexadpst 2019 r. Ne
[IK-4BH).

Henu nzyvyenus pU3NKH:

¢ IPHOOPETEHNE WHTEPeca U CTPEMIICHUSI 00YYaIOIIUXCs K HAYYHOMY M3YUYEHHUIO MPHUPOMBI, Pa3BUTHE HX
WHTEJJIEKTYaTbHBIX ¥ TBOPUYECKUX CIIOCOOHOCTEH;

epa3BUTHE TMPEACTABIEHUH O HAYYHOM METOJe IMO3HaHUS U (OPMUPOBAHUE HCCIEIOBATEILCKOTO
OTHOLIEHUS K OKPY>KAIOIIUM SIBIICHUSM;

¢ hopMHpoBaHNE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjibTaTa H3Y4YCHHs OCHOB CTPOCHHUS MAaTepHH H
(byHIaMEHTaJIbHBIX 3aKOHOB (DU3UKH;

¢ hopmupoBaHUE MpeACTaBICHUN O posd (PU3UKU IS PA3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHI;



®pa3BUTHE TPEACTABICHUNH O BO3MOXHBIX cdepax Oyaymell npodeccCHOHAIBHOW IesITeIbHOCTH,
CBSI3aHHOM C (PM3HUKOM, MOATOTOBKA K TaJIbHEUIIIEMY O0yUYCHHUIO B ’TOM HAIPABIICHUH.

JoctuxkeHrne dTHX Ilelied mporpamMMmbl Mo (U3UMKEe Ha YpOBHE OCHOBHOrO oO0mIero oOpa3oBaHUs
o0ecreunBaeTCs PelieHuEM CIEAYIOMUX 3a1aY:

® IPUOOPETEHNE 3HAHUIN O TUCKPETHOM CTPOSHHUH BEIIECTBA, O MEXAHHMUECKUX, TETJIOBBIX, SJCKTPUUECKHUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® IPUOOPETCHNE YMEHUI ONMUCHIBATh U OOBSICHATH (DU3MUCCKUE SBICHUS C MCIOJIB30BAHUEM TOTYyYECHHBIX
3HAHUM;

® OCBOCHHE METOJIOB PEIICHUSI MPOCTEHINNX pacYETHRIX 3a/1a4 C MCIIOJIb30BAaHHEM (PH3UYECKUX MOJETCH,
TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHC YMEHUU HAOIIOAATh MPHUPOJHBIC SBICHUS WM BBHIMOIHATH OIBITHI, JaOOpaToOpHBIE PabOTHI U
AKCIIEPUMEHTAIbHBIE UCCIIEJOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX PUOOPOB;

e OCBOCHHE TPUEMOB PaboThl ¢ WHpoOpMaIuell (HU3HUECKOTO COACpIKAHMS, BKIOYas WHOOPMAIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3UKH, aHAIU3 U KPUTUUECKOE OlICHUBaHNE HH(OpMaLIUH;

® 3HAKOMCTBO cO chepamu po(heCCHOHATBLHOM AEATeIFHOCTH, CBI3aHHBIMU C (DU3UKOH, M COBPEMEHHBIMH
TEXHOJIOTUSIMU, OCHOBAaHHBIMH Ha JOCTHKEHUIX (PU3MUECKON HAYKH.

[Ipemmaraemerii B mporpamMme 10 (U3HMKE TMepedeHb JIA0OpaTOPHBIX pabOT ¥  ONBITOB HOCHT
PEKOMEHIATEeNbHBIM XapakTep, YUYUTENb JeJIaeT BbIOOP IpPOBENEHUsS J1a00paTOpHBIX padOT U OMNBITOB C
y4€TOM MHIMBHUAYaJbHBIX OCOOEHHOCTEH O0OyJaromuxcs, CIHUCKAa 53KCIEPUMEHTAIbHBIX —3aJaHMi,
IpeiaraéMplx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa 10 (PU3HKE.

Coznanue nenrpa «Touka pocra» mnpeamnonaraeT pa3BUTHE 00pa3oBaTENbHOW HHQPACTPYKTYpPbI
o011eo0pa3oBaTeIbHON OpraHU3aIii, B TOM YKCIIE OCHAIEHHE 00111e00pa30BaTEIbHON OpraHU3aliu:
* 000pyIOBaHHEM, CpEIACTBAMH OOYYCHHMsSI W BOCIHTAHUSA Ui U3y4eHUs (B TOM YHUCIE
OKCIIEPUMEHTAJIBLHOT0) MPEJIMETOB, KYypCOB, JAUCHUIUIMH (MOAYJEW) eCTEeCTBEHHO - Hay4dyHOU
HAIpaBJICHHOCTU IIpU pe€ajin3allii OCHOBHBLIX o6meo6pa303aTeanmx nporpaMm H JOIOJTHUTCIIbHBIX
00111e00pa30BaTEeNbHBIX MPOTpaMM, B TOM 4YHCJIE JJIsl PACHIMPEHMs COJAEp)KaHUs y4dyeOHOro mnpeaMera
«Dusznkay;
* 000py/IOBaHKMEM, CpPEACTBAMU OOYUYEHHUS M BOCIIMTAHMS Uil peaTU3ally MPOTpaMM JOMOJTHUTEIHHOTO
00pa3oBaHMsl €CTECTBEHHOHAYYHOM HAIPaBIE€HHOCTEH;
* KOMIIBIOTEPHBIM U MHBIM O6OI)YI[0BaHI/I€M.

[IpodunpHeli KOMIUIEKT 000pyaoBaHusa obecrieunBaeT 3G (HEKTUBHOE JOCTHKEHHE 00pa3oBaTeIbHBIX
pe3ynbTaToB OOYYaAIOIUMUCS MO MporpaMMaM €CTECTBEHHOHAYYHOW HaIPaBICHHOCTH, BO3MOXHOCTH
yrayOIEHHOTO M3YyUEHUsS OTACIBHBIX MPEIMETOB, B TOM YHWCIE I (OPMUPOBAHHS M300pETATEIIHCKOTO,
KpEaTUBHOTO, KPUTHUYECKOTO MBIIIICHUS, Pa3BUTHS (DYHKIIMOHAILHOW TPAMOTHOCTH y OOYYArOIIUXCS, B
TOM UYHUCJI€ €CTECTBEHHOHAYUYHON U MaTeMaTHYECKOH.

HudpoBas nmaboparopuss KapAMHATBHBIM  O0pa3oM  HW3MEHSET METOAMKY U  COAepKaHHhe
AKCIIEPUMEHTAILHOW JIEATEIIPHOCTH W TIOMOTAeT PEIIMTh BBIMIETICpeUrciIeHHbIe mpobiaemsbl. [upoxuit
CHEKTP IMQPOBBIX JATYMKOB I[MO3BOJSIET YyYaIlUMCS 3HAKOMHUTHCSA C TlapaMeTpaMH (PU3HYECKOTO
AKCIIEPUMEHTa HE TOJBKO Ha Ka4YeCTBEHHOM, HO M Ha KOJIWYECTBEHHOM ypoBHE. C MOMOIIBI0 HU(PPOBOI
nabopaTopun MOKHO TTPOBOAUTH JITUTEIBHBIN SKCIIEPUMEHT JaKe B OTCYTCTBHH dKcriepuMenTaropa. [Ipu
3TOM H3MepsieMble JaHHBIC M Pe3ybTaThl MX OOpaOOTKH OTOOpa)arOTCS HEMOCPEJACTBEHHO Ha 3KpaHe
KOMITBIOTEpA.

[Tocmenare TOABI y ydYamuxcs HAOMIOMAeTCs HU3Kas MOTHBAIMS W3YYCHHUS €CTeCTBEHHOHAYYHBIX

TUCIWIUIMH W, KaK CJeJCTBHUEe, MaJeHue KadecTBa oOpazoBanus. Lludposoe yuebHoe obopymoBaHue
MO3BOJISIET yYalIUMCSl O3HAKOMHUTBCS C COBPEMEHHBIMH METOJAMH HCCIEAOBaHUS, TMPUMEHSIEMBIMH B



HAyKC, a YUUTCIKO — MNPUMCHATL Ha MPAKTUKC COBPCMCHHBLIC NMCAArOrmM4CCKUC TCXHOJIOTUU. HOE)TOMy
TJIaBHOM cocTabsitoriei komruiekTa «llkonmpHOro KBantopuymay sBIstoTcs 1P poBbIe J1a00paTOPHH.

PaGouyasi nporpaMMa OpueHTHPOBAHA HA NPEAMETHYIO JMHUI0O YUeOHUKOB:

1. ®uzuka.7 kn.: yueOnuk / A. B. [lepsimkuH. - 5-¢ usn., crepeorun. — M.: [Ipoda, 224 c.

2. ®uszuka.8 xiu.: yaeonuk / A. B. [lepsimkuH. - 5-¢ usn., crepeorur. — M.: JIpoda, 238c.

3. ®usuka.9 ki.: yuebnuk / A. B. [lepeimukun, E.M. I'ytHuk, -4-¢ u3n., crepeotun. — M.: [Ipoda, 319c¢

Onucanue MaTepualbHO-TeXHUYECKOH 0a3bl meHTpa «Touka pocTra», HCHOJBL3YeMOro s
peanu3anum o6pa3oBaTebHBIX NIPOrpaMM B PaMKAaX NpenogaBaHus GU3UKHU

B cocraB nentpa «Touka pocra» mo ¢usuke BXOIAT 0a3zoBas (00si3aTelIbHASI) YacTh U JOMOJTHHUTEIHHOE
oOopynoBanue. ba3zoBas YacTb COCTOUT W3 MHUQPPOBBIX JATYUKOB U KOMIUIEKTOB COIYTCTBYIOLIUX
AJIEMEHTOB JIJISl OTIBITOB 110 MEXAHUKE, MOJICKYJIIPHOU (DU3HKE, STCKTPOJMHAMUKE U OTITHKE.

ba3oBblii KOMILUIEKT 000pya0oBaHus HeHTpa «Touka pocTa» no pusuke

JlaHHBIN KOMIUIEKT MPEICTABICH CIACAYIONINME TaTIYMKAMHU:

1. Jlatuuk aOGCONIOTHOTO JaBJICHUSA: JAaTYUK TMPOM3BOAUT HM3MEPEHHUs aOCONIOTHOTO JaBICHUS.
UyBCTBUTENBHBIA 3JIEMEHT JIaTYMKa BBHITIOJHEH Ha 0a3e MOHOJIMTHOTO KPEMHHEBOTO IMbE30PE3UCTOpA C
BHEJIPEHHOMN TEH30PE3UCTUBHOM CTPYKTYPOU, KOTOpasi MO3BOJISIET UCKIIOUYUTH BO3MOKHBIE MOTPEITHOCTH U
JOCTUTHYTh HEOOXOJMMOM TOYHOCTHU H3MEpeHUN. B KOMIUIEKT Aatymka aOCONIOTHOTO JABJICHHS BXOIUT
ruOKas repMeTHuyHas TpyOKa JUIsl MOAKIFOUYCHHS MTYIEpa JaTduKa K JaO0OpaTOpHOMY 000PYI0BAHHMIO.
Texnuyeckue xapaxmepucmuku 0amuuxa adbcoromHo20 0a6eHUsL:

* nuana3oH usmepenus — ot 0 1o 700 klla;

* paspemenue — 0,25 xIla (cMm. puc. 2);

* MaTepHal TpyOKH — MOJIHYpETaH;

* Ha Tpyoku — 300 Mm;

* BHYTPEHHHI AUAMETP TPYOKH — 4 MM.

2. Jlatuyuk moJIOKeHHUST (MarHUTHBIN): JAaTUYMK HU3MEPSAET BPEMEHHBIE OTPE3KH MEXKIYy MOMEHTaMHU
MPOXOXKACHHUS O0BEKTA PAJOM C OSCKOHTAKTHBIMHM JIETEKTOpaMU. BECKOHTAKTHBIE JETEKTOPHI SBJISIOTCS
BBIHOCHBIMHM M KPEMATCS HA METAJUIMYECKOW WM MarHUTHOW MOBepXHOCTH. KonnuecTBO oceil n3MepeHust
JATUYMKA MOJIO0KEHUS PaBHO 3, IUana3oH U3MepeHui no kaxaou u3 oceir X, Y u Z cocrasmser ot 0 1o 360
rpai.

Texnuyeckue xapaxmepucmuxyu 0amuyuKa NOJLOHNCEHUsL:

* KOJIMYECTBO JCTEKTOPOB — 4 1IT.;

* IMaMETp KOpIyca IETeKTopa — 8§ MM;

* TUII J€TEKTOPA — TEPKOH;

* TUaMeTp pazbEMa-mTekepa — 3,5 Mm;

* rHA kabens amns aerekTopoB — 300 M.

[ToMumo natuynkoB 1UGpPOBON abopaTopun A MPOBENEHUS (PU3NYECKHX 3KCIIEPUMEHTOB, B 0a30BBIH
KOMIUJICKT BXOAAT HCKOTOPBIC COIMMYTCTBYIOIINEC 3JICMCHTEI.

3. Komruiekr CONNYTCTBYIOIIUX 3JIEMCHTOB [JId SKCIICPUMCEHTOB IO MEXAHUKCE. B cocrtaB KoMmIiekTa BXOOAT
4yeTbIpe Habopa.

4. KOMIUIEKT COMYTCTBYIOLIUX 3JIEMEHTOB JUISl SKCIIEPUMEHTOB T10 3JIeKTpoInHaMHKe. B coctaB KomIiekTa
BXOJIAT CIEAYIOLINE TPUOOPHI M MaTepUAIIBI.

* BonbT™meTp nByXmpenenbHbI: mpenen uzmepenus 3 B, nena nenenus mkanel C = 0,1 B; mpenen
n3Mepenus 6 B, nena nenenns mkanel C=0,2 B

* AMmepMeTp ABYXIpEAeNbHbIN: npenen uzMepenus 3 A, nena genenus mwkansl C = 0,1 A; npenen
m3mepenus 0,6 A, nena nenenus mkansl C = 0,02 A

* Pesuctop R1 conporusienuem (4,7 = 0,5) Om

* Pesucrop R2 conporusnenuem (5,7 + 0,6) Om

* Pesucrop R3 conporusnenuem (8,2 + 0,8) Om



* DJIeMEHT 3JIEKTpUUeCcKo 1enu (peocrar) conpoTtuieHueM 10 Om
* Kurou 11 pa3MbIKaHUs ¥ 3aMBIKaHUSL SJIEKTPUUYECKOM LIenn

* KoMILIEeKT MpoBOI0B

* JJamnouka HanpsbkeHueM 4,8 B

BasucHslii yueOHbIi (0Opa3oBaTebHbIN) MJIaH HAa W3ydyeHue GU3MKU B 7 — 8 KiaccaX OCHOBHOM IIKOJIBI
OTBOJHUT 2 y4yeOHBIX Yaca B HEJIEIIO0 B TEUCHHE KaKI0TO roja ooydeHus, Bcero 136 gacos. B 9 kmacce - 3
yaeOHbIX "aca, Bcero 102 gaca (7-9 kmaccol, Bcero 238 vaca).

Pabouas nmporpamma 3arianupoBaHa Ha 2384aca:

e Ha u3ydyeHue Gu3uku B 7 Kiacce OTBOAUTCA 68 yacoB (T. €. 2 yaca B HEJENI0); B 7 Kjacce IJIaHOBBIX
KOHTPOJIBHBIX paloT 1o (¢uszuke — 3;1ad0patopHbIx padbot- 12

e Ha m3y4yeHHe GU3MKH B § Kiacce OTBOAMUTCS 68 4acoB (T. €. 2 Waca B HEJCIN0); B 8 Kiacce IIaHOBBIX
KOHTPOJIBHBIX padoT 1o ¢usuke — 3;1a60patopHbIX pador - 11

eHa m3yueHue ¢usuku B 9 kimacce orBogutTcs 102 daca (T. e. 3 waca B HEJENIO) Kiacce IUIAHOBBIX
KOHTPOJIBHBIX padoT mo ¢pusnke —3; 1adopaTopHBIX padoT - 8

Cpok peanu3zanuu paboueit mporpammsel — 3 roaa



COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3znes 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®duzuka — Hayka o mpupone. SBneHuss npupoisl. OU3NYECKUE SIBICHUSA: MEXaHUYECKUE, TEIJIOBbIC,
AJIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

dusnyeckue BeIMUMHBL. V3Mmepenune ¢usndecknx BenuuyuH. Dumsnueckwe mnpubopsl. [lorpenrHocTs
u3MepeHuil. MexayHapoaHas cuctemMa eIMHUII.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH HU3y4aloT MPpUpoay. EcTecTBeHHO-HAyUHBIM METO/1 MO3HAHUS:
HaOJI0IeHNE, TOCTAHOBKA HAyYHOT'O BOIMPOCA, BBIABIKEHHE THIIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIIOTES,
o0BsicCHEHHE Ha0MI01aeMoro sBieHus. Onrucanue GU3NIECKUX SBICHUHN C MOMOIIBI0 MOICTICH.

Hemoncmpayuu.

1. Mexanuueckue, TEIIOBbIE, YJIEKTPUUYECKHE, MAarHUTHBIE, CBETOBBIC SIBJICHUSI.

2. ®wuznyeckue NpuOOPHI U IPOIEypa MPSIMBIX U3MEPEHUI aHATOTOBBIM U LI(POBBIM MTPHUOOPOM.

Jlabopamopuvie pabomsl u onsimol.

Omnpenenenue UEHbI JeICHUS IIKAIbl K3MEPUTETHLHOTO MPUOOpa.
H3mepeHune pacCTOSHUM.

H3mepenune 00bEMa KUIAKOCTU U TBEPIOTO TENA.

Onpenenenue pasMepoB MalbIX TE.

RN

H3mepenne TeMieparypsl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U TaTYHKA TEMIIEPaTyphl.

6. IlpoBeneHue wuccinefoBaHUSA IO TMPOBEPKE THUIOTE3bl: AATBHOCTh MONETA IIApUKaA, MYHICHHOTO
TOPU30HTAIIEHO, TEM OOJIbIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Pa3nea 2. IlepBoHauyaibHble CBeleHHS O CTPOEHHUH BellecTBAa.

CtpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pazMepbl. OMbITH, JOKA3bIBAIOUINE JUCKPETHOE CTPOCHUE
BEIIEeCTBA.

JIBoxkenue wyacTtul BemecTBa. CBs3b CKOPOCTH JBHKEHHS YacTHI[ C Temmeparypoil. bpoyHoBckoe
nekenue, nuddysus. BzanmoencTBre 4acTUIl BEIECTBA: MPUTSHKEHNE U OTTAJIKMBAHUE.

ArperaTtHble COCTOSHUSI BEILIECTBA: CTPOCHHE Ta30B, KUAKOCTEH M TBEPIABIX (KPUCTAIITUYECKHX) TeINl.
B3anmocBs3p MeX1y CBOMCTBaMHU BEUIECTB B Pa3HBIX arperaTHBIX COCTOSIHHUSIX U UX aTOMHO-MOJEKYISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

1. HalGmroneHue 6pOyHOBCKOTO JIBHKEHUSI.

2. Habmopenue nudpdysuu.

3. HabGnronenwue sBieHUH, OOBSICHSIONIMXCS TMPUTSHKCHHEM WU OTTAIKHBAHUEM YaCTHII BEIECTRA.

Jlabopamopuvie pabomsl u onsimol.

1. Ounenka quamerpa aToMa METOJIOM PSIIOB (C MCIIOJIb30BaHHEM (oTorpaduii).

2. OmbIThI 110 HAOTIOACHUIO TETJIOBOTO PACHIUPEHUS T'a30B.

3. OmubITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Paznen 3. /IBuskeHune U B3auMojieiicTBHE TeJl.

Mexanunueckoe aBmxeHue. PaBHomepHoe u HepaBHOMepHOoe ABukeHue. CkopocTh. CpelHsisi CKOPOCTh
MIPY HEPAaBHOMEPHOM JBUKEHUH. Pacyér myTH u BpeMEeHH JIBHIKEHUSI.

SIBnenne nHepuMu. 3aKOH UHEPIMU. B3anmoaeicTBre Ten KaK NpUYMHA U3MEHEHUSI CKOPOCTHU JIBHXKEHUS
ten. Macca kak Mepa uHepTHOCTH Tena. [InoTtHocTs BemiecTBa. CBSA3b MIIOTHOCTH C KOJIMYECTBOM MOJIEKYII B
enuHuIle 00bEMa BellecTBa.

Cuna kak xapakTepucTuka B3aumojeiicTBus Ten. Cuma ynpyroctd M 3akoH ['yka. M3mepeHue cuiibsl ¢
MTOMOIIBIO TUHAMOMETpA. SIBIIEHHE TATOTEHUs W cwia TshkecTH. Cuia TsHKECTH Ha IPYrux IaHeTax. Bec
tena. HeBecomocTs. CroskeHHE CHMII, HAMPABICHHBIX MO OMHOW mpsimoil. PaBHoxeicTByromas cun. Cuna
TpeHus. TpeHue CKONBKEHHS ¥ TPEHUE TTOKOs. TpeHne B MpUpo/Ie U TEXHUKE.



Hemoncmpayuu.
Habmioienue MexaHu4eckoro JBUKEHHs Tena.
H3mepeHne ckopocTy MPSIMOIMHEHHOTO ABMKCHUS.
HaburonieHue sBjaeHUS MHEPIUH.
Habmoienue n3MeHeHus: CKOpoCTH MPH B3aUMOJICHCTBUH TeIl.
CpaBHeHue Macc Mo B3auMOJICHCTBUIO TEl.
CrnosxeHue CHII, HAaPaBJICHHBIX 110 OJTHOM MPSMOM.
ﬂaﬁopamopubw pabomul u onvimol.
1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO ABIMXKEHHUS (IIApUKa B SKUJIKOCTH, MOJEIU 3JIEKTPUUYECKOTO
aBTOMOOWJIS U TakK Jajee).
2. Ompenenenue cpeHEH CKOPOCTH CKOJIBKEHUS OpyCKa UITH IIApPHKa 10 HAKJIOHHOH IIOCKOCTH.
3. Ompenenenue IOTHOCTH TBEPIOTO TENA.
4.  OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHHs (IedopMaluu) MNpy>KUHbBl OT MPUIOKEHHON
CHUIBI.
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5.  OnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUSI CKOJIBKEHHS OT Beca Tejla U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, )KUAKOCTE U ra3oB.

Hasnenue. CriocoObl YMEHBIICHUS U YyBelIWueHUs AaBieHud. JlaBieHue raza. 3aBUCHMOCTH JaBIICHUS
raza ot oonréma, Temreparypsl. [lepegada maBieHus TBEPABIMU TENaMH, >KUJIKOCTAMH W Tra3amM. 3aKOH
[MTackains. [IlHeBMaTHYeCKHE MAIIMHBI. 3aBUCHMOCTD JABJICHUS JKUAKOCTH OT TIIyOWHBI. [ MapocTaTHYecKuii
napanokc. Coobmatontuecs cocynsl. ['uapaBinueckue MeXaHU3MBbl.

Atmocdepa 3emnu u atMmocepHoe faBinenue. [I[pudynHbl CyliecTBOBaHUS BO3AYIIHONW 000JOYKH 3eMIIH.
OmnbiT Toppuyermmu. M3mepenne arMocepHOro AaBiIeHHSA. 3aBUCHMOCTh aTMOC(HEPHOTO IaBIICHHS OT
BBICOTHI HaJl ypoBHEM MoOpsi. [IprbOopb! 1i1st u3MepeHust aTMOC(EepHOTO JTaBICHUS.

JleiicTBHE KHUAKOCTU M ra3za Ha MOTPYKEHHOE B HUX Teso. BrlTankuparomas (apXxuMeaoBa) cujia. 3aKoH
Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTypHhI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coob1maronyecs: Cocy/sl.

I'mppaBnnueckuii mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAJIKHBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Teja U MIIOTHOCTHU KHUJIKOCTH.
PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

8. VYcioBue 1uiaBaHus TeN: IUIABaHWE WM TIOTPYKCHHWE TEl B 3aBHCHMOCTH OT COOTHOIICHHS
IJIOTHOCTEN TEJa U KUJIKOCTH.

Jlabopamopuwvie pabomol u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYKEHHON B )KUJIKOCTh YaCTH Tela.

2. Ompepenenue BBITATKABAIONIEH CHITBI, TEHCTBYIONIEH Ha TEJIO0, TOTPY)KEHHOE B )KUIKOCTh.

3. TIpoBepka HE3aBHCHMOCTH BBITAJIKHBAIOIIEH CHIIBI, JCUCTBYIONICH Ha TEIIO B KUIAKOCTH, OT MACCHI
Tena.

4. OmnpIThl, AEMOHCTPUPYIOIINE 3aBHUCHUMOCTH BBITAIKHBAIOIICH CHIIBI, JEHCTBYIOIIEH Ha TeIo B
KHUIKOCTH, OT 00bEMA MOTPYKEHHOM B )KHIKOCTh YACTH TEJA U OT TUIOTHOCTH JKHIKOCTH.

5. KonctpynpoBanue apeoMeTpa Wil KOHCTPYUPOBAHUE JIOJKU U OIpesiejieHne €€ Tpy30M0AbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEPrus.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: phIuar, 6JOK, HAKJIOHHAS TII0CKOCTh. [IpaBuio paBHOBecus peruara. [Ipumenenue
MpaBujia paBHOBECHS pblyara K OoKy. «3omotoe mpaBmwio» mexaHuku. KIIJ[ mpocTeix mMexaHW3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHHKE.
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Mexannueckass sHeprus. Kunernueckas W mnoTeHIMainbHas »Heprus. [IpeBpaieHue ogHOro BHIA
MEXaHUYECKOW SHEPTUHU B IPYTroid. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsbl IPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimel.

1. Omnpenenenue pabOTHl CHJIBI TPEHUS IPH PABHOMEPHOM JBMKEHHHM Teja IO TOPU30HTAIBHOMN
MMOBEPXHOCTH.

2. HccnenoBaHue yCIOBHI paBHOBECHS phluara.

3. MHsmepenne KIIJI HaKTOHHON MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHHUS MEXaHUYECKOI SHEPruu.
8 KUIACC

Pa3pen 6. TenioBble iBJICHUS.

OcHOBHbIE TOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKON TeOpUH CTPOEHUs BeliecTBa. Macca u pa3Mepsl
aTOMOB M MOJEKyJd. OmNbIThl, NOJATBEP/KIAIOIINE OCHOBHBIE IOJOXKEHHUS MOJEKYISIPHO-KUHETUYECKON
TEOPUHU.

Mopnenu TBEPAOro, KHUAKOTO U ra3000pa3HOro COCTOSHUM BemecTBa. Kpucrammmueckue u amopdHbie
tena. OOBSICHEHHE CBOWMCTB Tra3oB, XKHUAKOCTEH W TBEPABIX TEl HAa OCHOBE MOJIOKEHUN MOJIEKYISIPHO-
-KUHEeTH4ecKoi Teopun. CMauynBaHuE U KalWUISPHbIE sBJIeHUA. TemnoBoe pacliupeHne u cxaTue.

Temnepatypa. CBsi3b TeMIEPATyphbl CO CKOPOCTHIO TEIJIOBOTO JABMXKEHUS YacTULl. BHyTpeHHss 3Heprusl.
CriocoObl M3MEHEHHsI BHYTPEHHEH dHEepTruu: Terionepeiada u copepiienne padbotsl. Bubl Temnonepeaayu:
TEIUIONPOBOJHOCTh, KOHBEKIHUS, U3ITYUCHHUE.

KonunuectBo Temnorhl. YenbHas TEIVIOEMKOCTh BellecTBa. TemiooOMEH M TEMJIOBOE pPAaBHOBECHE.
VYpaBHenue temnoBoro OanaHca. [lnaBieHue W OTBepAEBaHME KPUCTAUIMYECKUX BEIIECTB. Y J€NbHAs
teriorta TtuiaBneHus. IlapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kumenue. YnenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxnocts Bo3ayXa.

OHeprus TOIIMBA. Y IeJbHasl TEMJI0Ta CTOPAHHUS.

[Tpunanmne! paboTel TermoBsix aurateneit KITJI temmnoBoro neurarens. TernoBble ABUTATENHN U 3alIUTa
OKpY>Karolleu Cpeibl.

3aKOH COXpaHEHUs U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX Mpoleccax.

Hemoncmpayuu.

HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.

Habmronenue nudoysu.

Habmonenune siBneHunit cMauMBaHus U KalWUISIPHBIX SBJICHU.

Habmronenune TenioBoro pacimipeHus Ted.

M3MeHeHMe naBiIeHMs ra3a pu U3MEHEHUH 00bEMa 1 HarpeBaHUM MIIM OXJIaXKICHUH.
[IpaBuna n3MepeHus TeMiepaTypsbl.

Bupael Terionepenayn.

OxJaxieHre Ipyu COBEPIICHUH PaOOTHI.

©CooNoOA~®DE

HarpeBanue npu coBepiiieHUH padOThl BHEITHUMU CHIIAMHU.

CpaBHeHUE TEIIOEMKOCTEH pa3InYHBIX BEIIECTB.

HaOironenne Kuneuns.

HabmroieHne moCcTosTHCTBA TeMIIEpATyPhI IPH TUTABJICHUH.

13. Mojenu TEIUIOBBIX IBUTATEIEH.

Jlabopamopuwvie pabomul u onvimol.

1. OnbiTel O OOHAPYKEHUIO NEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSHKEHUS.

2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB TIOBAPEHHOW COJIHM MJIH caxapa.

3. OmbITHI 110 HAOTFOICHUIO TEIIOBOTO PACIITMPEHUS T'a30B, KUJAKOCTEH U TBEPIBIX TEIl.
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4. OmpeneneHre NaBICHUs BO3Ayxa B OJJTIOHE IINPUIIA.

5.  OmnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JIaBJICHHS BO3[yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIQXKICHHUS.

6. IlIpoBepka rumores3sl JUHEWHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA >KUAKOCTH B TEPMOMETPHUECKOM
TpyOKe OT TeMIepaTyphl.

7. HaOnrogenue u3MeHEHHMs BHYTPEHHEW SHEpPruu Tella B pe3ylbTaTe Teluionepeaadyd U padoThl
BHEIIHUX CHII.

8. MHccnenoBaHue sSIBICHUS TEIDIOOOMEHA MTPU CMEITUBAHUY XOJIOAHON M TOPSYCH BOIBI.

9. Omnpenenenue KOIMYECTBA TEIUIOTHI, TMOJYYEHHOTO BOAOW MpU TEIIOOOMEHE C HarpeTbiM
METAJUIMYECKUM [IUINHAPOM.

10. Omnpenenenue yaenbHON TETIOEMKOCTH BEIIECTBA.

11. WccnenoBanue npoiecca UCHApEHHUS.

12. OmnpeneneHne OTHOCUTENBHON BIKHOCTH BO3IyXa.

13. Omnpenenenue yaeabHOM TEIJIOTHI IJIABICHUS JIbA.

Pazjnen 7. DaekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpuzanust Tel. J[Ba poaa INEKTPUYECKUX 3apsiioB. B3aumopeicTBue 3apsiKEHHBIX Tel. 3aKOH
Kynona (3aBUCUMOCTD CHJIBI B3aUMOCHCTBHS 3apSXKEHHBIX TNl OT BETMYUHBI 3aPsIIOB U PACCTOSIHUSI MEKIY
TeJIaMu).

Onektpuyeckoe noje. Hanpssk€HHOCTD 3MeKTpruyYecKoro nodist. [IpuHIun cynepno3uium 3JIeKTPUIeCcKuX
moJiek (Ha KaueCTBEHHOM YPOBHE).

Hocutenn »snexktpuyeckux 3apsaoB. OJIEMEHTApHBIA 3JeKTpuueckuil 3apsia. CrpoeHue aroma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

DNEeKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHUS JIEKTPHUUECKOTO TOKa. MICTOYHMKM MOCTOSITHHOTO TOKA.
JIeficTBUS 3IIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJICKTPUUECKUN TOK B KUJIKOCTAX U
rasax.

Onektpuueckass uenb. Cwia Toka. JnekTpuyeckoe HampsbkeHue. CONpoTHBICHHE IMPOBOJIHMKA.
VYaenbHOE conpoTUBJIEHHUE BelecTBa. 3akoH Oma s yuyactka nenu. [locienoBarenbHoe U napajuieabHOE
COEIMHEHHE ITPOBOJHUKOB.

PaGora u MOIIHOCTH dIeKTpHUecKoro Toka. 3akoH JDkoyms—Jlenna. DnekTpuyeckue LeNud |
MOTPEOUTENH PIEKTPUUECKO sHeprun B ObITy. KOpoTkoe 3aMbIkaHueE.

[TocrossHHBIE MarHUTHI. B3auMoaencTBue MOCTOSTHHBIX MarHuTOB. MarHuTHoe mosie. MarHuTHoe moJie
3emMyiM U €ro 3HaueHue ais ku3HU Ha 3emie. OnbIT Dpcrena. MarHUTHOE MOJie 3IEKTPUYECKOTO TOKa.
[IpuMeHeHne >IEeKTPOMAarHUTOB B TEXHUKE. JleficTBMe MarHMTHOrO MOJs HAa MPOBOJHUK C TOKOM.
DneKTpoABUTaTellb NOCTOSHHOIO TOKa. Mcronb30BaHue 37EKTpOABUTATENEH B TEXHUUECKUX YCTPOIMCTBAX U
Ha TpaHCIopTe.

Onprtet Dapanes. SIBiaeHue siexkTpoMarHuTHOM wuHAyKuuMH. llpaBmwno Jlenma. DnextporeHeparop.
CrocoObpl  TIONMyYeHUS] DIEKTPUUECKOH SHEPruu. ODIJEKTPOCTAHIIMKM Ha BO30OHOBISEMBIX HMCTOYHHKAX
SHEPTHUH.

Hemoncmpayuu.

DJIeKTpU3anus Tell.

JIBa poJia aeKTPUUECKUX 3apsAA0B U B3aUMOJIEHCTBUE 3apsyKEHHBIX TEll.
YCTpOUCTBO U JEHCTBHE IEKTPOCKOIIA.

DJIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEeHHMsI PJEKTPUUECKUX 3apsIOB.

[IpoBOIHUKY U AUDIEKTPUKH.

MopenupoBaHu€e CUIOBBIX TUHUHI 3JIEKTPUUECKOTO MO,

HcTouHMKY TOCTOSTHHOTO TOKA.

JleficTBHS 2EKTPUYECKOTO TOKA.

10 DIIEKTPUUECKHUH TOK B )KUJIKOCTH.

©ooNORA~®NE



11. T"a3oBbIii pa3ps.
12. M3mepeHue cuibl TOKa aMIIEPMETPOM.
13. M3mepeHnue 3MeKTPUIECKOro HAPSKEHUST BOJIBTMETPOM.
14. Peoctat u Mara3uH CONPOTUBICHUI.
15. B3aumojeicTBUE MOCTOSIHHBIX MarHUTOB.
16. MoaenupoBaHue HEBO3MOXKHOCTHU pa3zesieHus MOJICOB MarHUTa.
17. MopenupoBaHue MarHUTHBIX TOJIEH MOCTOSIHHBIX MarHUTOB.
18. OmeIT Dpcrena.
19. MarauTHoe noJje Toka. JIeKTPOMarHur.
20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
21. DnexTpoaBUTATENb MOCTOSIHHOTO TOKA.
22. ViccnenoBaHue SIBJICHHUS SJICKTPOMArHUTHON MHIYKITUH.
23. Omnprter @apanes.
24. 3aBUCUMOCTb HAIPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBHI €r0 BOSHUKHOBEHHS.
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopuvie pabomsl u onvimel.
OnbITHI 1O HAOTIOEHUIO SJIEKTPU3ALUU TNl MHAYKIHEH U PU CONTPUKOCHOBEHUHU.
HccnenoBanue qeHCTBUS SJIEKTPUUECKOTO MOJIS HA MPOBOJIHUKU U AUDTICKTPUKH.
COopka 1 TpoBepKa padOTHI JEKTPUIECKOH TSI ITOCTOSIHHOTO TOKA.
W3mepenue u perympoBaHne CHIIBI TOKA.
H3mepenue u peryimpoBaHue HAMPSKEHUS.
6. HccnenoBaHue 3aBUCUMOCTH CHUJIBI TOKA, HIIYILETO Y€Pe3 PE3UCTOP, OT COMPOTUBICHUS PE3UCTOpa U
HaNpsDKCHUS Ha PE3UCTOpE.
7.  ONbITBL, JAEMOHCTPUPYIOUINE 3aBUCUMOCThH 3JIEKTPUYECKOTO COMPOTHUBICHHS IMPOBOJHUKA OT €ro
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JUTHBI, TUTOLIA M MTOTIEPEYHOr0 CEYCHUS U MaTepuala.

8. IlpoBepka mpaBuiia CI0KEHHsI HANPSDKEHUN TIPH MIOCIIEA0BATEIEHOM COSTMHEHUH IBYX PE3UCTOPOB.

9. Ilposepka nmpaBuiia Ui CHIIBI TOKA IIPU MapauICIbHOM COETMHEHUH PE3UCTOPOB.

10. Ompenenenne pabOTHI HIEKTPHUECKOTO TOKA, HIYIIETO Yepe3 Pe3UCTOp.

11. OnpeneneHue MOLUTHOCTH JIEKTPHUUECKOTO TOKA, BBIJEIAEMON Ha PE3UCTOpE.

12. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO Yepe3 JIAMIIOUKY, OT HalpsDKeHUsS Ha Hell.

13. Omnpenenenne KII1/l narpeBares.

14. HWccnenoBaHre MarHUTHOTO B3aUMOCHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. M3yueHure MarHUTHOTO MOJIS TOCTOSIHHBIX MarHUTOB MPH UX OObEAMHEHUH U pa3/IeIeHUH.

16. HccnenoBaHue ASHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS KaTYIIKH C TOKOM M MarHWTa OT
CHJTBI TOKA W HAIPaBJICHHS TOKA B KaTYIIKeE.

18. N3yueHwue neiicTBUS MArHUTHOTO T0JI HA TPOBOJIHUK C TOKOM.

19. KonctpynpoBaHue U U3ydeHUE pabOThI SJIEKTPOIBUTATENSL.

20. Usmepenune KI1J] anekTpoaBUTaTEIbHON YCTAHOBKH.

21. OmbITBI TIO WCCIICOBAHUIO SIBJICHUS DSJCKTPOMAarHUTHOW WHAYKIMH: HWCCIIEOBAaHUE W3MEHEHHH
3HA4YEHUs U HAIIPABICHUS WHAYKIIHOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexann4yeckue siBJIeHUS.

Mexanunueckoe apmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
nBKeHus. PaBHOMepHOe mpsiMOiMHENHHOEe ABMXKeHue. HepaBHOMepHOE MPSMONMHENHOE BH)KCHHE.
Cpe]IHSISI 1 MI'HOBCHHAA CKOPOCTH TCJIa TP HEPABHOMEPHOM JIBUKCHHU.

Yckopenue. PaBHOoyckopeHHOE NpsiMoIHeHOe nBmkeHne. CBoOogHOE maenne. OnbiTel ["anmes.



PaBHOMEpHOE nBWKEHHME MO OKpykHOCTH. llepron m wacrota oOparieHus. JluHeliHas u yrioBas
CKOpocTH. LleHTpoCcTpeMHUTENBHOE YCKOPEHHUE.

IlepBbiit 3axkoH HerotoHna. Bropoit 3akon HerotoHa. Tpertuit 3axkod Herotona. [IpuHuun cyneprno3uuuu
CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMs: cuia TPEHMS CKOJIBXXECHHs, CHJIa TPEHUS IIOKOs, APyrue
BH/IbI TPCHHUS.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOAHOTO MajeHus. [IBHKeHHE TUIaHeT
Bokpyr CoinHua. [lepBas kocmMuueckasi ckopoctb. HeBecoMocTh U meperpys3ku.

PaBHOBecue MaTepuanpHOW TOUkH. AOCONIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena C
3aKpeNIEHHON OChIO BpanieHus. MomeHT cuibl. LleHTp TshxecTy.

Nmnynec Tena. U3menenune ummynbca. MMnynbc cuibl. 3aKOH COXpaHEHMsI MMITylbca. PeakTuBHOE
JBUKECHUE.

Mexanunueckass pabora W MOLIHOCTb. PaGoTa cui TskecTu, ynpyroctd, TpeHus. CBs3b 3HEpPruu M
paOotsl. IloTeHnuanbHas 3Heprus Tejaa, NOJHATOrO HaJ MOBEPXHOCTHIO 3eMM. [loTeHLunanbHas 3Heprus
ckaroil npyxusHsl. Kunernueckas sHeprus. Teopema O KHHETHYECKOM 3HEPruM. 3aKOH COXpaHEHMsI
MEXaHUYECKON IHEPTUU.

/emoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX Te OTCUETA.

2. CpaBHeHHE TIyTeH M TPACKTOPHH IBMKEHUS OJHOTO W TOTO K€ TeJa OTHOCHUTEIHHO Pa3HBIX Tel
oTCU€Ta.

3. H3mepeHue cKOPOCTH U YCKOPEHUS MPSMOIMHEHHOTO ABHKEHHUS.

4. MW ccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOIO JABHKEHMSL.

5. HaOnronenue nBuxeHUs Teia 0 OKPYKHOCTH.

6. HaOnroneHne MexXaHWYECKUX SBJICHHM, MPOUCXOIANIMX B cUCTeMe orcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHHH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS TeJa OT MacChl Teja U IEHCTBYIOLIEH Ha HErO CUJIBL.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBHH Tell.

9. N3menenwue Beca Tena Npu yCKOPEHHOM JBIKEHHH.

10. Ilepenauya ummnysbca MpU B3aUMOJICHCTBUHU Tell.

11. ITpeoOpa3oBaHus SHEPTUH IIPH B3aUMOICHCTBUHU Tell.

12. CoxpaneHue UMITyJIbCa IPU HEYIPYTOM B3aHMMO/ICHCTBHH.

13. CoxpaneHue UMITyJIbCa TPH A0COIFOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGnroneHue peakTUBHOIO IBUKEHUS.

15. CoxpaHeHue MEXaHUYECKOH 3HEPTUH MTPU CBOOOIHOM Ha/IEHUH.

16. CoxpaneHnne MEXaHWYECKON SHEPTUH MIPH JBIKEHUH TeJa 0] IEHCTBUEM TPYKUHBI.

Jlabopamopuvie pabomsl u onsimol.

1. KoHcTpyupoBaHMe TpakTa JUlsl pa3roHa W JajdbHEHIIEro pPaBHOMEPHOIO JBIJKEHHs ILIapuKa MU
TEJEKKH.

2. OmnpeneneHre CpeaHEH CKOPOCTH CKOJBXEHHWs OpycKa WIIM JBIDKCHHS IIapuKa 1O HAaKIOHHOM
IIJIOCKOCTH.

3. OmnpeneneHne ycKOPEHUs Tea MpH paBHOYCKOPEHHOM JBM>KEHUH 110 HAKJIOHHOW TIOCKOCTH.

4. MW ccnenoBaHue 3aBUCUMOCTH MYTH OT BPEMEHH IPHU PAaBHOYCKOPEHHOM JIBUKEHUU 03 HadaJbHOMN
CKOPOCTH.

5. IlpoBepka rumotesbl: €cid MpPU PaBHOYCKOPEHHOM JIB)KEHUH Oe€3 HadallbHOM CKOpOCTH MYyTH
OTHOCSITCS KaK Psii HEYETHBIX YHMCEJl, TO COOTBETCTBYIOIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

6. HccrnenoBaHue 3aBUCUMOCTH CHUJIBI TPEHHS CKOJIBKEHUS OT CHIJIBI HOPMAJIBHOTO JaBJICHUS.

7. Omnpenenenue kodPpuIMeHTa TPESHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9. Ormpenenenne pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JABHKEHUW Teja IO TOPHU3OHTAILHOMN
MMOBEPXHOCTH.

10. Ompenenenue pabOThl CHIBI YIIPYTOCTH MPU MOABEME TPy3a C MCIOIB30BAHUEM HEIOJBIKHOTO U
IMOJIBM>KHOTO OJIOKOB.

11. HM3ydeHue 3akOHA COXPAHECHHS SHEPTHU.

Pa3zgen 9. Mexann4ueckue KoJ1e0aHus ¥ BOJHBI.

Konebarenproe nprkeHne. OCHOBHBIC XapaKTEPUCTUKU KOJEOAHUWH: TEpHOJ, YacToTa, aMILIATY/A.
MaremaTHuecKuil 1 IPYKUHHBINA MasTHUKU. [IpeBpalienue sHeprun Mpu KoJIeOaTeIbHOM JBH)KCHUH.

3aryxatomue kosiebanus. BreiHyxkneHHbIe KosieOaHus. Pe3zonanc. Mexanudeckue BoiHBL. CBOICTBa
MEXaHUYEeCKHX BOJH. [IpooibpHbIE U monepeyHble BOIHBI. [[JIMHa BOJIHBI U CKOPOCTh €€ paclpOoCTPaHECHHUS.
MexaHu4eckre BOJIHBI B TBEPIAOM TENE, CENCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.
Hab6nronenue konebanuii Tel o 1eHCTBUEM CHIIBI TSDKECTH W CHITBI YITPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.
Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.
PacnipocTpanenue mpoaoabHbBIX U MTONIEPEUYHBIX BOJH (HA MOJICTIN).
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

ok wnNPE

AKYCTHUYECKHI1 pe30HaHC.

Jlabopamopuvie pabomsl u onvimol.

Omnpenenenue 4acToThl U Meproia KoineOaHui MaTeMaTHYecKoro MasTHHKA.

Omnpenenenue 4acTOThl U Meproia KoineOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TTEPHOIA KOJICOAHUH TTOABEIICHHOTO K HUTHU TPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH ITEPHOIa KOJICOAHNH MPYKMHHOTO MasiTHUKA OT MacChl TPpy3a.

RIS

[TpoBepka HE3aBUCHMOCTH MEepHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl rpys3a.

6. OmnbIThl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh Meproa KoyieOaHUil MPYKUHHOTO MasTHHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPY>KUHBI.

7. VI3mepeHue yckopeHHUs CBOOOIHOTO Ma/IeHUsl.

Pa3nes 10. D1eKTpOMAarHuTHOE MOJIe M JIEKTPOMATHUTHBIC BOJIHBI.

DNEeKTPOMarHuTHOE TMoJie. DJIEKTPOMATrHUTHBIE BOJHBI. (CBOMCTBa 3J€KTpoMarHUTHBIX BOJH. [llkana
AJIEKTPOMAarHUTHBIX BOJIH. Vcronbp30BaHNe 371€KTPOMAarHUTHBIX BOJIH IS COTOBOM CBSI3U.

DnexTpoMarHuTHas npuposa ceera. CkopocTh cBeTa. BosiHOBbIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOICTBA CBETA.

Jlabopamopuvie pabomsl u onsimol.

1. H3yueHue CBONCTB 3JIEKTPOMATrHUTHBIX BOJH C MMOMOIILI0 MOOUIIBLHOTO TenedoHa.

Paspnen 11. CBeroBble siBJICHUS.

JlydyeBas mozaens cBeta. crounuku cBeta. [IpsamonnHeiiHoe pacripocTpaHeHue cBera. 3arMenus CoiaHua
u Jlynsl. Otpaxkenue ceta. [1nockoe 3epkaino. 3aK0OH OTpakKeHHUs CBETA.

IIpenomsienne cBeta. 3akoH mperaoMieHUs cBeTa. IlolHOe BHYTpEHHEE OTpaKEHHE CBETa.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHHSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nyueit B ma3e. OnTuyeckas cuctema (oToanmapara, MUKPOCKOIa M Tejeckona. a3 kak
ONTHYECKas cucTeMa. bn3opykocTh U JalbHO30PKOCTb.

Paznoxenue 6enoro ceeta B crekTp. OnbiTel HptoToHa. CloxeHne CHeKTpaibHBIX LBETOB. Jlucnepcus
CBETa.

Hemoncmpayuu.

1. IIpsmonuHeliHOE pacipoCTpaHEHHUE CBETA.

2. OrtpaxeHue cBera.



[Toryuenue n300pakeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cBera.
OnrTuyeckuii CBETOBO/I.
Xon tyueit B coOMparomei Jnnse.
XoJ1 1y4dei B pacCerBaroIleu JIMH3E.
[Toryuenue n300pakeHU ¢ TOMOILBIO JIUH3.
. [punnun neiictBus oroanmapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Mogens riasa.
11. PasnoskeHue 6e10ro cBeTa B CIEKT.
12. Tlonydenue 6enoro cBera MpH CI0KEHUU CBETa Pa3HbIX I[BETOB.
Jlabopamopmuvie pabomol u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH yTJla OTPAKEHUSI CBETOBOTO JIy4a OT yIJia MaJICHHs.
2. H3yueHue XxapakTEpUCTUK W300paKEHHS MPEAMETA B IIIOCKOM 3epKaje.
3. HccnenoBanue 3aBUCHMOCTH yrja IMPEJIOMIICHHS CBETOBOIO Jyda OT yrJjla MaJieHusi Ha TpaHULe
«BO3YX—CTEKIIO.
4. llomyuyenue u300pakeHUI C IOMOILBIO COOMPAIOLIEH JINH3HI.

© oo N U AW

5. Omnpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKOUN CUJIBI COOMPAIOIIEH JTHH3BI.
6. OmnbITHI 1O Pa3IOKEHUIO OETIOT0 CBETA B CHEKTP.
7. OnbITHI IO BOCTIPUATHIO [IBETA MTPEIMETOB IPU MX HAOIIOICHUH Yepe3 IIBETOBBIC (DMIIBTPHI.
Pa3nes 12. KBanTOBBIC sIBJICHHS.
OmnsiTel Pezepdopaa u manerapuas mozenb aroma. Mozens aroma bopa. Vcnyckanue u moriomieHue
cBera aToMoM. KBaHThI. JInHeUaTbie CIEKTPHI.
PamnoaktuBHOCTE. Anbda-, OeTa- u raMma-usnydeHus. CTpoeHne aToMHOro sapa. HykioHHass Mojelb
aTOMHOTO siipa. M3oronsl. PagnoaktruBHble npeBpaienus. llepuoa nonypacnanga aToMHBIX siiep.
SAnepHble peakuu. 3aKOHbI COXpPaHEHUs 3apsI0BOTO U MaCCOBOI'O YUCEN. DHEPIHsl CBA3M aTOMHBIX SIEP.
CBs3b Maccsl U 3Hepruu. Peakiuu cunTesa u genenus saep. Mecrounnku sHeprun CoiHUA U 3BE3 .
SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U31y4YEHUN HA )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrHeKTpbl U3JIy4€HUs U TIOTJIOIIECHHUS.
CrnexTpbl pa3aIMYHbIX I'a30B.
CrnekTp BoaOpoOI.
Habmonenue tpekoB B kamepe BuibcoHa.
PaboTa cuéTunka HOHU3UPYIOUINX U3ITy4YEHU.
Perucrpanus n3inydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.
Jlabopamopuvie pabomol u onvimol.
1. HalGnroneHue CIUIONIHBIX U JIMHEWYATBIX CIIEKTPOB U3ITYYECHHUS.

o Uk ownhE

2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPTHH YACTHUIIBI IO TOPMO3HOMY IyTH (110 oTorpadusim).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOpHUTEJIBbHO-000011IAK0 M MOLYJIb.

[ToBTOpHTENbHO--0000IMAOIINI  MOIYJIh TPEIHA3HAYEH JJIs CHUCTeMaTH3allid U 000OIIeHUs
MPEIMETHOTO CO/ICPIKAHUS U OIbITA JESITeIbHOCTH, PUOOPETEHHOTO MPHU U3YUYEHUH BCEro Kypca (pU3UKH, a
TaKkXe JUIs IOJATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMeHy MO (U3uKe A 00ydaromuxcs,
BBIOpABIINX ATOT y4EOHBIN IIpeaIMeET.

[Ipn m3ydeHun NaHHOTO MOJIYJS PEaM3YyIOTCS U CUCTEMaTU3HPYIOTCS BUIbI JIEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ecreunBaeTcs JIOCTUKEHHUE NPEIMETHBIX M METaNpeIMETHBIX IUIAHUPYEMBIX pPe3yIbTaToB
o0y4eHus, GpopMupyeTcs ecTeCTBEHHOHAay4Hasi TPaMOTHOCTb: OCBOCHHE HAYYHBIX METO/OB HCCIIEIOBAaHUS
SBJIIGHUH TPUPOJBI U TEXHHUKH, OBJAJCHHE YMEHMSIMH OOBSCHITH (PU3UUYECKHE SIBICHUS, NPUMEHSS
MOJIy4YE€HHbIE 3HAHMSI, PelllaTh 3a7aud, B TOM YHCJIE KAU€CTBEHHbIE U SKCIIEPUMEHTATIbHBIE.



[IpuHIMNHUATBPHO JESTETPHOCTHBIM XapakTep MOaHHOTO paszzesia peanusyercs 3a CyéT TOro, uTo
oOyuaroluecs BBIIOJHSAIOT 33/1aHUs, B KOTOPBIX UM IMpeAJIaraercs:

Ha OCHOBE TIONYyYEHHBIX 3HAHWU pACMO3HABATh W HAYYHO OOBSACHATH (DU3MYECKHE SBICHUS B
OKpY>Karollel Mpupo/Jie ¥ MOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HAy4YHBIE METOJbI HCCIIECOBAHMUS (PU3NYECKUX SIBICHUN, B TOM 4YHCIE A MPOBEPKU
TUIOTE3 U TOMyYEHHUS] TEOPETUUYECKUX BBIBOJIOB;

OOBSICHSITh HAyYHBIC OCHOBBI HAWOOJIeE€ BAXKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHM, HarpHUMeEp,
MPAKTUYECKOT0 HCIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB SHEPIMM HAa OCHOBE 3aKOHA MPEBpAILCHUS U
COXPAaHEHHUS BCEX U3BECTHBIX BHI0B YHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

W3yuenne QuU3MKM Ha YpPOBHE OCHOBHOTO o0O0mIero oOpa3oBaHUS HANpaBICHO HA JOCTH)KEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U NIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTaTOB.

B pesynbrare n3ydyeHnus (pu3MKM Ha ypoOBHE OCHOBHOTO o0Iero oOpa3oBaHus y oOydaromerocs OyayT
c(OPMHPOBAHBI CIETYIONIUE TUIHOCTHBIEC PE3YJIbTAThl B YACTH:

1) maTpMOTHYECKOr0 BOCIUTAHMA:

®  TPOSBJIECHUE MHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (PM3NYECKON HAYKH;

® I[ICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKHUX YUEHBIX --(PH3HKOB;

2) rpa:KAaHCKOro U JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

® TOTOBHOCTH K aKTUBHOMY yYacCTHIO B OOCYKICHHU OOIIECTBEHHO 3HAYMMBIX M ATHYECKHX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM IIPUMEHEHHUEM JTIOCTHKECHUN (PU3UKH;

®  0CO3HaHHME BAYKHOCTHU MOPAJIbHO--3TUYECKUX NMPUHLUIIOB B ACATEIBHOCTH YYEHOTO;

3) 3cTeTHYECKOIr0 BOCIIUTAHMSL:

®  BOCIPHATHE ICTETHYECKUX KA4eCTB (PM3MUECKON HAYKH: €€ TAPMOHUYHOTO MOCTPOEHHSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

® 0CO3HaHME LEHHOCTH (U3NYECKOH HayKM KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpA, OCHOBBI
Pa3BUTHSI TEXHOJIOTUH, BaXKHENIIIEH COCTABIIAIOLIEH KyJIbTYpBI;

®  DPa3BUTHE HAYYHOMU JI0O03HATEILHOCTH, HHTEPECA K UCCIIeI0BATEIbCKOMN 1EATEIbHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbS H IMOLMOHAIBHOI0 0J1ar0NOyYHsI:

® 0CO3HaHME LIEHHOCTH Oe30macHOro oOpa3a JKM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHPE,
BaXHOCTH NpPaBUJI 0€30MacHOr0 MOBEJACHUS Ha TPAHCHOPTE, Ha JOPOrax, ¢ AIEKTPUYECKHM U TEIIOBBIM
000pyZI0BaHUEM B JOMAIIHUX YCIOBHSAX;

e chOpMHPOBAHHOCTH HaBbIKa pe(IeKCHH, TPU3HAHUE CBOETO MPaBa Ha OIMIMOKY M TAKOTO )K€ MpaBa y
JPYToro 4eJoBeKa;

6) TpyA0BOro BOCIIUTAHUSA:

® AKTHMBHOE YyYacTHe B PEHICHWHM NPAKTHYECKUX 3amad (B paMKax CeMbH, 0O0pa30BaTebHOU
OpraHu3aIH, TOPO/Ia, Kpasi) TEXHOJIOIMYECKON U COLMaIbHON HANPaBIEHHOCTH, TPEOYIOIIHUX B TOM YHCIE U
(bu3nUecKux 3HaHUH;

®  UHTEpec K MPAKTUYECKOMY U3yUeHHIO MpodeccHil, CBA3aHHBIX ¢ (UUKOIL;

7) 3K0JI0TMYECKOT0 BOCIIMTAHMS:

® OpHEHTalUs Ha NMpUMEHEeHUEe (U3NUECKUX 3HAHWW Ui pelleHus 3ahad B 00JacTH OKpY’Karolien
Cpenpl, IUTAaHUPOBAHUS TMIOCTYITKOB U OLIEHKH MX BO3MOYKHBIX TIOCIIECTBHIA JJISl OKPYXKAFOIIEH Cpeibl;

®  0CO3HaHME IMTOOATBHOTO XapaKTepa KOJOrMUECKUX MpoOIeM U MyTel UX pelIeHus;

8) ananTanuu K U3MEHSIOIMMCS YCJIOBHSAM COLMAIbHOI M MPUPOIHOM cpeabl:

¢ 1OTPeOHOCTh BO B3aMMOJCHCTBUU MpPH BBINOJHEHUH MCCIEJOBAHUN U IPOEKTOB (U3UUECKOM
HATPaBJICHHOCTH, OTKPBITOCTH OTIBITY M 3HAHUSAM JIPYTHX;

®  TIOBBHIIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO IeSTeTbHOCTH;

e 1OTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHHUH, B TOM 4YHcIe (OPMYJIUPOBATH HJAEH, MOHATHS,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBIICHUSAX;

e 0co3HaHME AC(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

®  [UIAHUPOBAHME CBOETO PAa3BUTHUS B MPUOOPETEHUN HOBBIX (PM3NUECKUX 3HAHUM;

® CTpeMJIEHHE aHAJIM3UPOBATh M BBISBIISATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe C UCTI0JIb30BaHHEeM (PU3NYECKUX 3HAHUH;

® OIIEHKAa CBOMX JEHCTBHH C y4ETOM BIMSIHHUSA Ha OKPYXKAIOIIYIO CPey, BO3MOXKHBIX II0OATbHBIX
ITOCJIEICTBH.



METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbTare ocBOeHHs NporpaMmbl Mo (HU3UKE Ha YPOBHE OCHOBHOrO oOImiero oOpa3oBaHus y
oOyuatomerocsi OynyT copmupoBaHbl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHBIC
yHHUBEpcaJbHble yueOHbIE JEWCTBHUS, KOMMYHUKATHBHBbIE YyHUBEpCAJIbHbIE Yy4yeOHble JeHCTBUS,
PETYJIATUBHBIE YHUBEPCAIBHBIC YIeOHBIC CHCTBUSI.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

®  BBIBIATH M XapaKTEpU30BaTh CYLIECTBEHHbIC IPU3HAKU OOBEKTOB (SIBJICHUH);

®  YCTAaHABIIMBATH CYIIECTBEHHBINA MPU3HAK KJIACCU(PHUKAIIUN, OCHOBAHUS JIsl 0000IIEHUSI U CPAaBHEHUS;

®  BBIBISATH 3aKOHOMEPHOCTH M MPOTHBOPEUHUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U HAOIIO/ICHUSX,
OTHOCSIIUXCS K (PU3UYECKUM SIBJICHUSIM;

®  BBUIBIATh MPUYUHHO--CJIE/ICTBEHHBIC CBSI3U MPU W3YYCHUU (PU3NYECKUX SIBICHUH U TPOIIECCOB,
JieTaTh BBIBOJBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX M WHAYKTHBHBIX YMO3AKIIOUEHHUH, BBIIBUTATh TUIIOTE3bI
0 B3aUMOCBS35X (PM3NYECKUX BEIMYNH;

®  CaMOCTOSITENIFHO BBIOMPATH CIIOCO0 pelIeHust yueOHOM (pU3NIecKoi 3a1a4un (CpaBHEHUE HECKOIBKUX
BapHaHTOB PELICHHS, BEIOOP HanOo0IIee MOIXOAAUIETO C YIETOM CAMOCTOATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3zoBble uccienoBareibckue q1elCcTBUS:

®  HCIOJIB30BaTh BOIPOCH! KAaK UCCIIEIOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;

® TPOBOIUTH TI0 CAMOCTOATENBHO COCTaBICHHOMY IUIAHY OIBIT, HECJIOXKHBIH (U3NIECKHUNA
AKCIIEPUMEHT, HEOOIIbILIOE UCCIIEI0BAHNE (PUZNYECKOTO SIBIICHUS;

®  OILICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(POPMALIUIO, TIOIYIEHHYIO B XOJI€ HCCIECIOBAHUS
WJIH 9KCTIEPUMEHTA;

®  CaMOCTOSITENFHO (QOpMyIHMpoBaTh OOOOIIEHHST W BBIBOJABI 10 pe3yjibTaTaM MPOBEIAEHHOTO
HaOJI0ICHNUs, OMbITA, UCCIIEI0BAHMS;

® TIPOTHO3MPOBATH BO3MOXXHOE NaJNbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TAKXKE BBIJIBUTATh
MPENOI0KEHN 00 UX Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

® [PUMEHSATH PA3JIMYHbIE METO/bl, MHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOpE MH(POPMALIUN WU
JAHHBIX C YUETOM IPEAI0KEHHON yueOHO! (hru3nueckoi 3aauu;

®  aHATU3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIIMIO PA3TUUHBIX BUIOB U (HOpM
MIPEICTaBIICHHUS,

®  CaMOCTOSITENIHO BBIOMpATh ONTUMAIbHYIO (GOpPMY IpeaCcTaBIeHUS HH(POPMAIMK U WITIOCTPUPOBATh
pelaeMple 3a/1a41 HECIOKHBIMU CXEMaMH, THarpaMMaMi, HHOUM rpauKoi U MX KOMOMHAIIUSMHU.

KomMyHuKaTHBHBbIE yHHBepcaIbHbIe yueOHbIe qelicTBUA:

e B X07e 00CYXICHHUS Y4eOHOTO MaTepurasa, pe3yIbTaToB Ja0OPaTOPHBIX PabOT W MPOEKTOB 3a/1aBaTh
BOIMPOCHI MO CYLIECTBY OOCY>KIaeMOW TeMbl M BBICKA3bIBaTh HJIEW, HAlleJICHHbIE Ha peEIIeHHE 33/Ja4d U
noJiiep>kaHue OaroxenaTeIbHOCTH OOLICHNUS;

®  COIOCTaBJIATH CBOM CYXICHHMS C CYXACHUSMH JPYI'MX YYaCTHHUKOB Juajora, OOHapy>KUBaTh
pas3nuyKe U CXOJICTBO MO3UILINH;

®  BBIpaXXaTh CBOIO TOUKY 3PEHMS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

e TyONMYHO TIPEACTABISTH pE3yAbTATHl BBIIOJHEHHOTO (U3UYECKOTO OMbITa (IKCIIEPUMEHTA,
UCCIIEIOBAHMSI, IPOCKTA);

® [IOHUMAaTh M HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYAJIbHONW pabOThI MpU pelIeHUH
KOHKPETHO! (PU3NUECKOil poOIeMbl;



o MNpUHHUMATh LCJIN COBMECTHOU ACATCIIbHOCTHU, OPTraHHU30BbLIBATH ,HCfICTBHSI no eé AJOCTUIKCHUIO:
pacmpenenaTb poyid, OOCYXAaTh MPOLECCHl M Pe3yJabTaThl COBMECTHOW paboThl, 0000maTh MHEHHS
HECKOJBKUX JTIOACH;

®  BBINOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOI'O pe3yJibTaTa MO CBOEMY HAIPABJICHUIO U
KOOPJIUHUPYS CBOU JACHCTBUS C JPYTUMHU WiIEHAMU KOMaH/Ibl;

® OICHMBaTh KauecTBO CBOET0 BKJIajga B OOMMA NPOAYKT MO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PerHﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranuszaums:

®  BBIABIIATH NIPOOJIEMBI B KM3HEHHBIX U YUEOHBIX CUTyalUsAX, TPEOYIOIIUX Ul peIlIeHus (pU3nIecKux
3HAHUM;

® OpHEHTUPOBATbCS B pa3IMUYHBIX IOAXOJAX NPUHATUA pPELICHUH (MHIUBUAYaJIbHOE, NPUHATHE
pellieHns B IpyIIe, IPUHIATHE PELLICHUN TPYIINO);

®  CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelleHus (U3MYECKON 3ajaud WM IUIaHa MCCIEeIOBaHUA C
Y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATH [IPEIIaraéMble BapUaHThI
peuieHui;

e  jenatb BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

e  1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYallUU U IpeiaraTh J1aH €€ N3MEHEHHUS;

e  OOBSACHATH NPUYMHBI JOCTHKEHMS (HEIOCTHXKEHUS) PE3y/bTaTOB JEATEIbHOCTH, /JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

®  BHOCUTH KOPPEKTHBHI B ICATEILHOCTD (B TOM YHCIIE B XOJ] BBITOTHEHUS (PU3UMUYECKOTO UCCIIETOBAHUS
WIA TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENILCTB, M3MEHMBLIMXCS CHUTYallUd, YCTaHOBJIEHHBIX OLIMOOK,
BO3HHUKILINX TPYIHOCTEH;

®  OICHMBATh COOTBETCTBUE PE3yJIbTaTa LIEIH U YCIOBUSAM;

® CTaBUTh ce0s HAa MECTO JPYroro 4ejoBeKa B XOJI€ CIOpa WM JAUCKYCCMM Ha HAy4yHYIO TeMy,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY IPYTroro;

e [IpU3HaBaTh CBOE IMPaBO Ha OLIMOKY NpHU pelleHuu (PU3MUECKHUX 3a/ad WIM B YTBEPKICHUSAX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPABO APYroOro.

MHNPEAMETHBIE PE3YJBbTATHBI

K kxonny oOyueHuss B 7 kJiacce INpeIMETHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE IOJKHBI OTpakaTh
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

®  UCMOJb30BaTh MOHATHA: GU3NUECKHUE U XUMUYECKUE SIBICHUS, HAOII0ACHUE, SKCIEPUMEHT, MO/IEb,
TUTIOTE3a, CMUHUIIBI (PU3UYECKUX BEIIMYWH, aTOM, MOJIEKYJia, arperaTHbie COCTOSIHUSI BellecTBa (TBEpIOE,
KHUJIKOE, razoo0pa3HOe), MEXaHWYEeCKOe JBH)KEeHUE (paBHOMEPHOE, HEpaBHOMEPHOE, MNPSIMOJIMHEHHOE),
TpaeKToOpus, pPaBHOJACHCTBYIOIIAas cuia, Jedopmanus (ympyras, IUIacTU4YecKas), HEBECOMOCTb,
COOOIIArOIUECS COCY/bI;

e paznuuath ABiIeHUs (IudQy3us, TEMI0BOE ABMKEHHE YaCTHIl BEIECTBA, PABHOMEPHOE JBI)KEHUE,
HEpaBHOMEPHOE JBI)KEHUE, MHEPIHs, B3aUMOJCHCTBUE TeJl, paBHOBECHE TBEP/BIX TENl C 3aKPENIEHHOM
OCBIO Bpalll€HUA, M€peaada TaBJICHUSA TBép)II)IMI/I TCJIaMH, XXUJKOCTAMHU U ra3aMu, aTMOC(l)epHOG JaBJICHHUC,
IJ1aBaHUE TECJI, IPEBPAITCHUA MeXaHNIeCKOHN 3HepFI/II/I) 10 OIMMKMCAaHUIO UX XapPaAKTCPHBIX CBOWCTB ¥ Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

® pacrno3HaBaTh MPOSBIEHHE M3YYEHHBIX (U3NYECKUX SIBICHUI B OKpY)KalOIIeM MHpE, B TOM UHCIe
¢busnyeckue sIBICHUS B MPUPOJE: MPUMEPHI JABWKEHUS C PA3TUYHBIMU CKOPOCTSIMHM B JKUBOW M HEKUBOM



IpUpOJE, NEeHCTBUE CUIIBI TPEHHsI B NMPUPOAE M TEXHMKE, BIUSHHE aTMOC(EPHOTO AABICHHS HA KUBOMH
OpraHusM, IIaBaHME DPbIO, pblUaru B TeJle 4YEJIOBEKa, MPU 3TOM IE€PEBOAMTH NPAKTUYECKYIO 337adyy B
yueOHYI0, BBICTIATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKK) (PU3UUECKUX SIBICHUI;

®  OMNHUCHIBATh M3YYCHHBIE CBOWCTBA T€l U (PU3MUECKUE SBJICHHS, UCIONb3Ys (PU3NUECKUE BEITUUMHBI
(mMacca, 00bEM, MIOTHOCTH BEUIECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHsSI CKOPOCTh, CHJIa YIPYrOCTH, CHIIA
TSKECTH, BEC Tela, CUla TPEHUs, HaBieHue (TBEPAOro Tena, >KUIKOCTH, ras3a), BbHITAIKUBAIOLIAs CHIIA,
MeXaHu4eckass pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KO3((QHUIMEHT IO0JE3HOr0 ACHCTBUS
MEXaHM3MOB, KHHETHYECKass M IIOTCHIMAJbHAs DJHEPIus), IpHU ONHUCAHUU IPABUIBHO TPAKTOBATH
(U3NYECKUN CMBICI UCTIONB3YEMBIX BEJTMYNH, UX 0003HAYCHUS M €AUHHILIBI (PU3UYECKUX BEJIWYHH, HAXOIUTh
(bopMyIbl, CBA3BIBAIOIIME JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMM BEJIMYMHAMH, CTPOUTH IpauKH
U3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYMH;

®  XapaKTepu30BaThb CBOMCTBA TeJ, (PU3MUECKUE SIBICHHUS U MPOLECCHI, UCIOIb3Yys NPaBUia CIOKEHUS
cuil (B1OJIb OJHOM MpsiMOM), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMeza, IpaBUIO PaBHOBECUsS pbluara
(bnoka), «30510TOE€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAHEHMsI MEXaHWYECKOM IHEpruM, IpU 3TOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATH €r0 MaTEMATUYECKOE BHIPAKCHUE;

e  OOBICHATH (PU3UUECKHUE SBJICHHUS, MPOLECCH] U CBOICTBA TEJ, B TOM YHCJIEC M B KOHTEKCTE CHTyallul
[IPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIATh NPUUUHHO--CIIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHHUE
u3 1-2 jormyeckux IaroB ¢ omnopoil Ha 1-2 u3yuyeHHBIX CBOMCTBAa (pU3MUECKUX SABICHUH, (PU3NUECKUX
3aKOHA WM 3aKOHOMEPHOCTH;

e pemarh pacy€THble 3aJaud B 1—2 [EHCTBHs, HCHONb3Yys 3aKOHBl U (OPMYJbI, CBS3BIBAIOLIME
¢u3nyeckrue BEIMUYUHBI: HA OCHOBE aHAIM3a YCJIOBHUS 3ajlaudl 3allMChIBaTh KPATKOE YCIOBHUE, MOACTABIATH
¢du3nveckre BeTUYMHBI B POPMYIIBI U IPOBOAUTH PAcUEThl, HAXOAUTH CIIPABOYHBIC JaHHBIC, HEOOXOAUMBIC
IUISL pEUICHUs 33124, OIICHUBATh PEATUCTHYHOCTD MOYYeHHON (PH3NUECKON BETHUUHBI;

®  pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEHIMTh IPY MOMOIIU (PU3UIECKUX METOJIOB, B ONMCAHUH
HCCIIIOBAaHMsI BBIJEIATh HPOBEPSAEMOE MpPEANooXKeHHe (TUIOTe3y), pa3iuyarb U HMHTEPIPETUPOBAThH
IIOJTyYEeHHBIH pe3ysbTaT, HAXOAUTh OIMOKH B XOJI€ OIBITA, JIe1aTh BBIBOBI 110 €T0 PE3ylbTaTaM;

® [POBOJIUTH OIBITHI MO HAOMIOACHUIO (DU3MUYECKUX SIBIEHUH WM (U3NYECKUX CBOWCTB TeIl:
(bopMyIHMpoBaTh MPOBEPsSEMbIE MPEANOI0KEHNS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYA0BaHMUS,
3aMuChIBaTh X0/ ONbITA U (POPMYIHPOBATH BHIBOBL;

®  BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tella, 00bEMa, CHIIbI U TEMIIEPaTyphI ¢
HCIOJIb30BAHUEM aHAJOrOBBIX M IU(POBBIX MNPUOOPOB, 3aNMUCHIBATh IOKa3aHHUsS HPUOOPOB C YU4ETOM
3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

® [POBOJUTH HCCIIEJOBAaHME 3aBUCHUMOCTH OJHON (U3MUECKOM BENUYMHBI OT JpPYyrol c¢
HCIOJIb30BAHUEM TPSAMBIX M3MEPEHUH (3aBUCHUMOCTU IYTH PaBHOMEPHO JBHXKYIIErocs Tejla OT BPEMEHH
JBWDKEHUS] Tela, CUJIbI TPEHMs CKOJIBXKEHHMs OT Beca Tella, KauecTBa OOpabOTKM MOBEPXHOCTEH Ten H
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOIIAAU CONPUKOCHOBEHMSI TeJ, CHJIBI YINPYroCTH OT YJJIMHEHUS
MPYXUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00BEMa MOrpYKEHHOM 4YacTH Tejla M OT IUIOTHOCTH JKMJIKOCTH, €€
HE3aBUCHUMOCTH OT IUIOTHOCTHU Tela, OT INIyOMHBI, HA KOTOPYIO HOTPY>KEHO TeNO, YCIOBUH IIIaBaHUs Ted,
yCJIOBU paBHOBECHs pplyara U OJIOKOB), y4acTBOBATh B INIAHUPOBAHUU Y4EOHOTO HCCIIEI0BaHUs, COOMPATh
YCTAaHOBKY M BBIMOJHATh HW3MEPEHUS, Clenys MpelIoKEeHHOMY IUIaHy, (PUKCHpOBaTh pe3yJbTaThl
MOJIYUEHHOM 3aBUCHUMOCTH (DM3MUYECKHUX BEJIWYUH B BUJAE MPEMAJIOKEHHBIX TaOMUI] U TpadUKOB, JeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBAHUS;

® [POBOJUTH KOCBEHHbIE HU3MEpPEHHs (U3MUECKUX BEJIWYUH (TUIOTHOCTh BELIECTBA >KUIAKOCTH U
TBEPAOIO TENa, CHJIa TPEHMs CKOJBXKEHHUS, JaBICHHUE BO3[yXa, BBITAIKMBAIOLIAs CHJIA, AEUCTBYIOLIAs Ha
NOTPY)KEHHOE B KHUJIKOCTh TeNo, KOI((UIMEHT IOJIE3HOTO JEHCTBUS IMPOCTBIX MEXAHHU3MOB), CIEAys
MPEIOKEHHOW MHCTPYKUMU: TPU BBINOJIHEHUH U3MEPEHUH coOMpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBIYHCIISATH 3HAYEHHE HCKOMOW BETTMYMHBI;

e CoOIIOJaTh MIpaBUjIa TEXHUKU 0€30MaCHOCTH MPHU paboTe C TaOOpaTOPHBIM 000PYI0BAaHUEM;



® yKa3plBaTh MPHUHIMIBI ACHCTBHS TPUOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINEcs COCyAbl, 0apOMEeTp, phluar, MOABMKHBIN M HEMOABIKHBIN OJ0K, HaKJIOHHAS
MJI0CKOCTh;

®  XapaKTepu30BaTh NPUHLMUIILI JEHCTBUS U3YUYEHHBIX MPUOOPOB M TEXHUUECKUX YCTPONCTB C OMOPOil
HAa MX ONUcaHus (B TOM 4YHUCIE: MOALIMIHHUKH, YCTPOMCTBO BOJONPOBOJAA, THUIPABIMYECKUI Ipecc,
MaHOMETp, BBICOTOMEp, IMOPIIHEBOW HACOC, apPEOMETP), HCIONB3Yys 3HAHHS O CBOMCTBAX (U3UYCCKUX
SIBIICHUW ¥ HEOOXOUMBIe (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

¢ [PUBOAUTH MPHUMEPHl (HAXOMUTh HHPOPMAIMIO O TpHUMEpax) MPAKTHUYECKOTO HCIOIb30BaHUS
(du3MUeCKUX 3HAHUN B TIOBCEIHEBHOM JKM3HHM [UIsI oOOecrieueHuss Oe30MacHOCTH mpu oOpamieHuu ¢
npubopaMy U TEXHUYECKHUMH YCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U COOJIIOJICHUSI HOPM SKOJOTHUECKOTO
MOBE/ICHUS B OKpYXalollei cpene;

®  OCYHIECTBJIATH OTOOp HCTOYHMKOB HHGopManuu B IHTepHETEe B COOTBETCTBUU C 33JaHHBIM
MOMCKOBBIM 3aIllPOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM M TYTEM CPaBHEHUS PA3IUYHBIX HCTOYHHKOB
BBIICTISITH MH(GOPMAITUIO, KOTOPAsSI SIBJISICTCS TPOTUBOPESUMBOM UITM MOXKET OBITh HEJOCTOBEPHOIA;

®  HCIIOJIB30BATh MPU BHITIOTHCHUH YICOHBIX 33JJaHUI HAYYHO--TIOMYJIIPHYIO JINTEPATYPY (PU3HUECKOTO
coJiepKaHusl, CIIPaBOYHBIE MaTepualbl, pecypchl cetu VHTEepHeT, BiIajeTh NpuéMaMu KOHCICKTHPOBAHUS
TeKcTa, mpeodpazoBaHusi HHGOPMAIIUHU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;

® co3daBaTh COOCTBEHHBIE KpPaTKHWE NMUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE 2—3 MCTOYHHMKOB
uHpopManud (GU3NYECKOr0 COJAEp)KaHUs, B TOM 4YHCIE MYyOJIMYHO [enaTh KpaTKue COOOIICHUS O
pe3ynbTaTtax MPOEKTOB WM YUeOHBIX HCCIEJAOBAaHUN, MPU 3TOM TPAMOTHO HCIIOJIb30BATh H3YyUEHHBIH
MOHATUHHBIN anmapar Kypca (U3UKH, COTPOBOXKIAThH BBICTYIIJICHUE TTPE3EHTALIUEH;

® [IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUN pacHpeleisTh 00S3aHHOCTU B TPyMNIE B
COOTBETCTBUH C TIOCTABJIICHHBIMU 3aJa4aMH, CJICIUTh 3a BBIMOJHEHWEM IUIaHA JACUCTBUM, aJIECKBAaTHO
OIICHMBAaTh COOCTBEHHBIM BKJaJ B  JIEATENbHOCTb TPYIIbl, BBICTPAUBATh KOMMYHHKATHUBHOE
B3aMMO/ICIICTBIE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xonmy oOyuenuss B 8 kJacce mMpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE AOJKHBI OTpakaTh
c(hOpMHUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

®  JCIOJIb30BaTh MOHATHA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE ABUKEHUE aTOMOB M MOJIEKYI,
arperaTHbI€ COCTOSIHUSI BEIIECTBA, KPUCTAUIMYECKHE U aMOp(HbIE Teja, HACHIIICHHBI U HEHACHIIICHHBIN
nap, BJIQXHOCTh BO3JyXa, TEMIEpaTypa, BHYTPEHHsSS SHEpPrus, TEIUIOBOM [IBUTaTelb, 3JE€MEHTapHBIN
ANEKTPUYECKUN 3apsijl, SJIEKTPUUYECKOE I0JI€, MPOBOJHUKH U JUAJIEKTPHUKHU, MOCTOSIHHBIA 3JIEKTPUUYECKUM
TOK, MarHUTHOE TIOJIE;

e pa3nuuarh SIBICHUA (TEIUIOBOE pacIIMpeHHe M C)KaThe, Terulonepenaya, TEIJIOBOE pPaBHOBECHE,
CMayMBaHWe, KaMWUISPHBIE SBJICHHS, WCHApEeHHE, KOHJEHCAllUs, IUIaBJIEHWEe, KPUCTAUIA3AIUS
(oTBepaeBaHKe), KUIEHUE, Teruionepeaada (TErIONpOBOAHOCTh, KOHBEKIIMS, H3Ty4YEHUE), DIIEKTpU3aIus
T€J, B3aUMOJICUCTBUE 3apSAJ0B, ACHCTBUSA SJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICUCTBUE
MarHuToB, JEHCTBHE MArHUTHOTO TMOJSI Ha MPOBOAHHK C TOKOM, JJIGKTPOMArHWTHAS WHIYKIHMS) TIO
OMHMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPHUPYIOUIUX JaHHOE (QHU3nUYecKoe
SIBJICHUE;

®  pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3MUECKUX SIBICHUNM B OKPYXAIOIIEM MHUpPE, B TOM YHCIIE
(dbu3MYecKre SBJICHHS B TMPHUPOJE: TOBEPXHOCTHOE HATSDKCHHE W KAMWUISIPHBIC SIBJICHUS B TPHUPOJIE,
KpUCTAIIBI B TIpHpoae, uanydenue ColHIla, 3aMep3aHue BOAOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHES, CHEera, DJJEKTPUYECKHE SBJICHHS B aTMocdepe, DIIEKTPUYECTBO IKUBBIX OPraHU3MOB,
MarHuTHOE ToJIe 3eMJTd, Ipeiid MOIICOB, POJIb MATHUTHOTO TIOJIS JIJIsl )KU3HU Ha 3emiie, TMOJISIPHOE CHsHUE,
MIPU 3TOM TEPEBOJUTH MPAKTUUYCCKYIO 33/1auy B YUEOHYIO, BBIJICTSATh CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKH)
(bU3MYECKUX SBICHUIA;

® ONWCHIBATh M3YyYCHHBIE CBONCTBA TelN W (PU3WUYECKHE SIBICHHS, MCTOJB3Yys (PU3NUYECKHE BEIMYMHBI
(Temmneparypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TEIUIOTHI, YAEJIbHAs TENJI0EMKOCTh BEIECTBA, YIEIbHas



TEIUIOTa IUIABJIEHUS, YAEIbHAas TEIJIoTa MapooOpa3oBaHUs, yJeNbHas TEIUIOTa CropaHus TOIUIMBA,
KO3(Q(QUIMEHT TMOJEe3HOr0 JEHCTBHMsI TEIUIOBOM MAIMHBL, OTHOCHUTENIbHAs BJIAXKHOCTh BO3JyXa,
ANEKTPUYECKUH 3apsifl, CUJla TOKa, JIEKTPUUECKOE HANpsSIKEHUE, COIPOTUBICHUE MPOBOJHUKA, YAEIbHOE
COIIPOTHBIIEHUE BEIIECTBA, PadOTa MW MOIIHOCTh JJIEKTPUYECKOTO TOKA), NPU ONUCAHUM TNPABUIBHO
TPAKTOBaTh (PU3MYECKHUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €IMHULIBI (PU3MUECKUX BEJIUYHMH,
HaxoAuTh (POpMyJbl, CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JPYTMMHU BEIMYMHAMM, CTPOHUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYNH;

®  XapakTepu3oBaThb CBOMCTBa Tes, (U3MYECKUE SBICHHUA M IPOLECCHl, HCHOJIb3ys OCHOBHBIE
II0JIOXKEHUS MOJIEKYJISIPHO--KUHETUUYECKON TEOPUHU CTPOEHUS BELIECTBA, IPUHIUI CYIIEPIO3ULIMHU 110JIeH (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsza, 3akoH Oma Juid ydyacTka 1end, 3akoH Jxoynsa—Jlenua,
3aKOH COXpPAHEHMs SHEpPIruH, IpU 3TOM JlaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3allUChIBaTh €ro
MaTEMaTHYECKOE BBIPAXKEHUE;

e OOBIACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA Tel, B TOM 4YHUCIE U B KOHTEKCTE CHUTyalUl
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BhISBIATH MPHUMHHO-CIEACTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE
u3 1-2 jnoruyeckux maroB ¢ omopoil Ha 1—2 M3ydeHHBIX CBOMCTBAa (PU3MUECKUX SABICHHUU, (HUZNUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacy€THBIC 3aMaud B 2—3 NEHCTBHS, HUCIONB3YS 3aKOHBI M (OPMYIBI, CBS3BIBAIOIINE
¢u3nyeckue BENUYMHBI: HA OCHOBE aHAM3a YCJIOBUS 3a/laud 3alUChIBaTh KPaTKOE YCIIOBHE, BBIABIATH
HE/I0CTAaTOK JAHHBIX Ul PELICHUs 3aa4M, BBIOMpaTh 3aKOHBI U (hOpMYJIbl, HEOOXOAUMBIE Ul €€ pelieHus,
IIPOBOAUTH Pacu€Thl U CPABHUBATDH IOTYYEHHOE 3HAaU€HHE (PU3HUECKOM BEJIMYUHBI C U3BECTHBIMU JaHHBIMU;

®  pPacHo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh IPU MOMOIIM (PU3UUYECKUX METO/I0B, UCIIONb3Ys
ONHMCAaHUE HCCIIEOBAHUS, BBIIEIATh MPOBEPSIEMOE IPEAIOJI0KEHUE, OLEHUBATh IPAaBUIBHOCTb MOPSAIKA
IIPOBEJICHUS UCCIIEOBAHNUS, J€JIaTh BBIBOIBL;

® TPOBOIUTH OMBITHl IO HAOMIOACHUIO (U3UYECKUX SBICHUH WIM (QHU3UUYECKUX CBOWCTB Te
(KanWJUIApHBIE SIBJICHMSI, 3aBUCHUMOCTb JaBJIEHHs BO3JyXa OT ero oO0béMa, TeMIepaTypbl, CKOPOCTH
Ipolecca OCThIBAHUS U HArpeBaHUs MIPU U3JTyYEHUH OT LIBETa U3Tydaroulel (IorIomaromiei) NoBepXHOCTH,
CKOPOCTb MCIApEHUs] BOJbI OT TEMIIEPATYphl KUAKOCTU U IUIOMIAAU €€ MOBEPXHOCTH, IEKTpU3alUs Tel U
B3aMMOJICIICTBUE AJIEKTPUUYECKUX 3apsAA0B, B3aWMOJAEWCTBHE TIOCTOSIHHBIX MAarHUTOB, BU3yaJlU3allys
MarHMTHBIX IOJIEN TIOCTOSIHHBIX MAarHUTOB, JEMCTBHUSI MarHUTHOIO IOJIS HAa NMPOBOJHUK C TOKOM, CBOWCTBA
3JIEKTPOMArHuTa, CBOWCTBA 3JIEKTPOJBUIATENs MOCTOSHHOTO TOKa): (OPMYIUPOBATh IPOBEPsieMble
MIPENIOJIOKEHNsI, cOOMpaTh YCTAaHOBKY W3 TNPEUIOKEHHOIO O0OpYAOBaHHMS, OMHMCHIBATH XOJ OIbITa U
(dhopmMyTupOBaTh BHIBOJIBL;

®  BBLINOJHATH NPSAMBbIE U3MEPEHUS TEMIIEpaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO31yXa, CHJIbI TOKa,
HaIpsDKEHUS C KCIIOJIb30BAHMEM aHAJIOIOBBIX MPUOOPOB M JATYMKOB (PU3MUECKUX BEIMYUH, CPaBHUBATH
pe3yabTaThl U3MEPEHUH ¢ yUETOM 3a1aHHON a0COIFOTHON MOTPEIIHOCTH;

® [IPOBOJUTH HCCIIEJOBAaHHE 3aBUCHUMOCTH OJHOM (U3MYECKON BEIMYMHBI OT JPYrol cC
HCIIOJIb30BAaHUEM TIPSMBIX U3MEPEHUN (3aBUCUMOCTDH COIPOTHBIIEHHS IPOBOJHUKA OT €T0 JAJIMHBI, IIOMAAH
MIOTIEPEYHOI0 CEUEHUSI M YIEIbHOIO CONPOTHUBIICHUS BEIIECTBA NMPOBOJHUKA, CHIIBI TOKA, MIYLIErO 4epe3
MPOBOJAHHUK, OT HANpPsDKEHUS Ha MPOBOJHMKE, HCCIENIOBAHUE IIOCIEIOBAaTEIbHOIO W MapauleIbHOTrOo
COEMHEHMI TPOBOJHUKOB): IJIAHUPOBATH HUCCIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJIHSITH U3MEPEHUS,
clefysl TMpeasIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOJTYYEHHOW 3aBHCMMOCTH B BHJE TalOaHIl U
rpaduKoB, JieNaTh BHIBOJIBI IO PE3YJIbTaTaM HUCCIIEIOBAaHUS;

® [POBOJIUTH KOCBEHHBbIE H3MEpEHUS (HU3NYECKUX BENUYMH (yAeNTbHas TEIUIOEMKOCTh BEIIECTBa,
COINIPOTHBIIEHUE TPOBOJHUKA, PabOTa M MOIIHOCTh 3JIEKTPHUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHMS,
coOupaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIeAys NPeNIOKEHHOW MHCTPYKIUHU, U BBIUUCIATH 3HAUECHUE
BEJIMYMHBI;

e  coOmI0aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MPH padboTe ¢ 1ab0paToOpHBIM 000pYI0BaHUEM;



®  XapakTepU30BaTh NPUHIMIBI IEHCTBUA M3YUYEHHBIX MPUOOPOB U TEXHUYECKHX YCTPOMCTB C ONOPOH
Ha MX ONUCAaHMA (B TOM 4HUCIIE: CHCTeMa OTOIUIEHHs IOMOB, TMIPOMETp, MapoBas TypOUHaA, aMIEepMETp,
BOJIETMETP, CYETUMK DJICKTPUYECKOM DSHEPruM, 3IIEKTPOOCBETUTENbHbIE NPUOOPHI, HarpeBaTeIbHbIE
AJIEKTPONPUOOPH!  (MIPUMEPBI), DIEKTPUYECKHE MNPEJOXPAHUTEIH, HICKTPOMATHHUT, HIIEKTPOJBUTATENb
MIOCTOSTHHOTO TOKA), MCIIOJIb3Ysl 3HAHUS O CBOMCTBAaX ()M3MYECKHUX SBICHHNA M HEOOXOIUMBbIE (hHU3MUYECKHE
3aKOHOMEPHOCTH;

®  pPAacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M HW3MEPUTENbHBIE NPUOOPHI 1O CXeMaM u
CXEMaTHUYHBbIM pPHCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETp, JBUTATENb
BHYTPEHHEIO CrOpaHUs, 3JEKTPOCKOI, pPEOCTaT), COCTAaBIATh CXEMbl JJIEKTPUYECKUX ILene ¢
[OCJEI0BATENbHBIM U IapajUICIbHBIM COCJUHEHUEM JJIEMEHTOB, pa3jiuyas YyCIOBHbIE OOO3HAYCHMS
3JIEMEHTOB 3JIEKTPUUECKUX LIETEH;

® [PUBOAWUTH NPUMEPHl (HAXOMUTH HH(POPMAIMIO O TMpUMeEpax) MPAKTHUYECKOTO HCIOIb30BAHUS
¢u3nyeckux 3HAHUNH B TIOBCEAHEBHOW >KM3HM Juid oOecrieueHHs O€30HMacHOCTH NpU OOpAIICHUU C
npubopaMH U TEXHUYECKMMHU YCTPOMCTBAMH, COXPaHEHHs 310pOBbs U COOIOAECHUS HOPM HKOJOTHUECKOTO
IIOBE/ICHUS B OKPYXKaIOUIEH Cpene;

®  OCYILIECTBIAThH MOUCK MH(OpMaIK pusnueckoro cogepkanus B IHTepHeTe, Ha OCHOBE UMEIOIIUXCS
3HaHUH M MyTEM CpPaBHEHHS OTOJHUTEIFHBIX MCTOYHUKOB BBIACIATH MH(POPMALHUIO, KOTOPAs SBISETCS
MPOTHBOPEYMBON MIIK MOXKET OBITh HEJOCTOBEPHOIA;

®  WCIOJB30BaTh IPH BBIMOJHEHUH YUYEOHBIX 3aJJaHUN HAYYHO--TIOMYISPHYIO JTUTEPATypy (PU3HUEcKoro
COJIep’KaHusl, CIIPaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BlajeTh NpuéMamMu KOHCIIEKTHPOBAHUS
TeKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

e co3naBaTh COOCTBEHHbBIC NMUCHMEHHBIC M KpaTKUE YCTHBIE COOOMICHHUs, 0000mas nHpopManuoo u3
HECKOJIbKUX HMCTOYHMKOB (PU3MYECKOIO COJEp:KaHUs, B TOM 4HUCIE MYOIMYHO IMPEJICTaBIATh PE3yJbTaThl
IIPOEKTHOM WJIM HCCIIEJOBATEIbCKON NEATEIbHOCTH, IPU 3TOM TIPAaMOTHO HCIOIb30BaTh HW3yYEHHBIN
MOHATUMHBIN anmnapar Kypca QU3UKH, COPOBOXKAATH BBICTYIIJICHUE [TPE3EHTAIIUEH;

® [pU BBINIOJHEHUU YYE€OHBIX HPOEKTOB M HCCIIEAOBAHMM (U3NYECKUX IPOLECCOB paclpeensiTh
00513aHHOCTH B TpyMIE B COOTBETCTBUU C MOCTABJIEHHBIMM 33Ja4yaMH, CIE€IUTh 32 BBIIIOJHEHUEM IUIaHa
NEHCTBUM M KOPPEKTUPOBATH €ro, aJeKBaTHO OLEHUBAaTh COOCTBEHHBIN BKJIAJ B JIE€ATEIbHOCTH TPYIIIBI,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, MPOSBIISASA TOTOBHOCTh pa3pemaTh KOH(IUKTHI.

K kxonny oOyueHuss B 9 kJiacce InpeIMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTh
C()OPMHUPOBAHHOCTD y O0YHArOIUXCS YMEHUI:

®  HCIOJIB30BATh IOHATHS: CHUCTEMa OTCUETA, MaTepUalbHas TOYKA, TPAEKTOPHs, OTHOCUTEIBHOCTH
MEXaHMYECKOTo JBWXKEHMs, naedopmanust (ynopyras, IUIacTHUECKas), TPEHHE, LIEHTPOCTPEMHUTEIbHOE
YCKOpPEHUE, HEBECOMOCTb M MEpPerpy3Kd, LEHTP TSKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSHKECTH
TBEPJIOTO TeNla, paBHOBECHE, MEXaHWYECKHE KoJeOaHUs W BOJHBI, 3BYK, MHQPa3BYK M YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIE BOJIHBI, ILKaja 3JEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U J1adbHO30PKOCTD,
CHEKTpPbI UCIYCKAaHUS U TIOTJIOIEHHUS, ab(a-, 0eTa- 1 raMMa-u3IydeHHs], U30TOIbl, siIepHasi SHEPTeTUKA;

®  pa3nauyarth SABJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHENHOE IBUKEHUE, PABHOYCKOPEHHOE
NPSIMOJIMHENHOE JIBMJKEHUE, CBOOOJHOE TAJCHHE TeJl, PaBHOMEPHOE JIBJKEHHE 110 OKPY>KHOCTH,
B3aUMOJICHCTBHE Tell, peaKTUBHOE JIBWXKEHHE, KoJjeOaTeNbHOe ABIKEHHE (3aTyXalole U BBIHY)KICHHbIC
Koyie0aHUs), PE30HAHC, BOJIHOBOE JBIJKEHHE, OTPAKEHHE 3BYKa, NPSMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa)KCHHE U IPEJIOMIICHHE CBETa, IOJHOE BHYTPEHHEE OTPaXEHHE CBETa, Pa3jIokeHUE Oeloro cBera B
CHEKTP M CJOXEHHE CIEKTPaJbHBIX IIBETOB, MIHUCIEPCUSI CBETa, €CTECTBEHHAs pPaJUOAKTHUBHOCTb,
BO3HUKHOBEHHUE JIMHENYATOr0 CHEKTpa M3Iy4YEHHs) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

®  pPAacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NUYECKUX SBJICHUN B OKpYXKarolleM MHUpEe (B TOM 4HCIIe
¢bu3nyeckue SBICHUS B IPUPOE: MPUIUBBI U OTJIUBBI, ABMKEHHUE M1aHeT COTHEUYHOW CUCTEMBI, PEaKTUBHOE
JBUKEHHE >KMBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB XUBOTHBIMH, 3€MJIETPSACEHUE, CEHCMUYECKHE BOJIHBI,



I[yHaMH, 5XO0, LIBETa TeJ, ONTUYECKHUE SBICHMS B INpUpOAE, OHOJIOrMYEcKoe [JeiCTBHE BHUIUMOTO,
yIAbTPa(UOJETOBOTO U PEHTTEHOBCKOIO M3JIyYEHHMH, €CTECTBEHHBIM DPaJUMOaKTUBHBIA (OH, KOCMHUYECKHE
Jy4YH, PaTUOAaKTUBHOE H3IyYCHHE MNPUPOJHBIX MHUHEpAJIOB, JIEHCTBHE pPaJMOAKTUBHBIX H3ITy4YeHUH Ha
OpraHu3M 4YeJOBeKa), IPH ITOM MEPEBOJUTH MPAKTHUYECKYIO 3a7ady B YU4EOHYIO, BBLICIATH CYIIECTBEHHBIC
cBOlCTBa (IpU3HAKHN) (PU3UUYECKHUX SBIICHUA;

®  ONHWCHIBATh M3YUYCHHBIC CBOWCTBA Tel U (PU3MYECKUE SBICHUS, UCTIOIB3Ys (U3NUECKUE BEIMUMHBI
(cpenHsiss 1 MITHOBEHHAsl CKOPOCTh Tella IPU HEPABHOMEPHOM JIBUXKEHHMH, YCKOPEHHE, IIepeMELIeHHe, MyTh,
yIJI0Basi CKOPOCTh, CHJIa TPEHHsI, CHJIa YIPYTOCTH, CHUJIa TSKECTH, YCKOPEHHE CBOOOIHOIO MAaJaCHHS, BEC
TeNa, UMIYJIbC TeJa, UMITYJIbC CHIIbI, MEXaHH4YecKasi paboTa W MOIIHOCTh, MOTEHIMAJIbHAS HEPrUs Tela,
HOJHATOIO HaJ MOBEPXHOCTHIO 3€MJIM, IOTEHIMATIbHASI SHEPTUs CKATOW MPYKHUHbI, KHHETUYECKAas SHEprus,
IIOJIHAsl MEXaHUYeCcKasl SHEprus, MNepuoj U 4acToTa KoieOaHWi, JIMHA BOJHBI, IPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBE€Ta, IIOKa3aTeidb MPEJIOMIICHUS CpEAbl), MPH OMHCAHUHM MPABUIBHO TPAKTOBATh
¢bu3n4YecKuil CMBICT UCIOIb3yEeMBIX BEIMYUH, 0003HAYCHUS U €IUHHIBI (PU3NYECKUX BEIMYUH, HAXOIUTb
(GopMyIbl, CBA3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYMHY C APYTUMHM BEIMYMHAMH, CTPOUTH IpapuKH
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

®  XapaKkTepu30BaThb CBOICTBA Tel, (PU3MUECKUE SBICHUS U MPOLECCH, UCHOJb3Ys 3aKOH COXpaHEHUs
SHEpPIUH, 3aKOH BCEMHUPHOIO TATOTEHMs, HPUHLUII CYNEPIO3ULUU CHUJI, MPUHLUI OTHOCUTEIHHOCTH
lanunes;, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCA, 3aKOHBI OTPAXECHHS M MPEIOMIICHHUS CBETa,
3aKOHBI COXPAHEHU 3apsSI0BOr0 U MAaCCOBOTO YUCEN MPHU SJIEPHBIX PEAKLUAX, IPH 3TOM JIaBaTh CIIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

e OOBICHATH (HM3WYECKHE MPOLECCHl M CBOMCTBA TEJlI, B TOM YHCIE W B KOHTEKCTE CHTyalHi
IIPAKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BIABIATh IPUUNHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE
U3 2-3 JIOTMYECKMX IAaroB ¢ OMOpoil Ha 2—3 M3y4yeHHBIX CBOMCTBAa (PU3MUECKUX SABICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pewaTh pacu€THbIC 3a7aud (ONMUpAIOLIMecs Ha CUCTEMY U3 2—3 ypaBHEHMi), UCHOIb3Yys 3aKOHBI U
(dbopMyIIbl, CBSI3BIBAONINE (DU3UYECKHIE BETMYMHBI: HA OCHOBE aHAIM3a YCIOBHS 3a/1a4d 3alTUCHIBATh KPATKOE
YCIIOBHE, BBISBISATH HENOCTAIONIME WM W30BITOUYHBIC JaHHBIC, BHIOMPAaTh 3aKOHBI H  (HOpMyIIBI,
HEOO0XO/AUMBIE JUISl PELICHHUs, TPOBOUTh PAcUEThl U OLIEHWBATh PEATMCTUYHOCTH MOJTYYEHHOI'O 3HAUCHHS
¢bu3n4ecKoil BETUUNHBL;

®  pPacHo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PELINTh MPU MOMOIIM (PU3UYECKUX METO/I0B, UCTIONb3Ys
OIMCaHHWE WCCIIENOBAHMSA, BBIJICISATH MPOBEPSIEMOE TPEAINONIOKEHHE, OLEHUBATh MPAaBUIBHOCTh MOPSAKA
MIPOBE/ICHUS MCCIIEIOBAHNS, IEIaTh BBIBOJIBI, HHTEPIPETHPOBATH PE3YIIbTAThl HAOIIOICHU U OIIBITOB;

®  [IPOBOJUTH OMBITHI 110 HAOIIOJEHUIO (PU3MUECKUX SBICHUIN WM PU3NYECKUX CBOWCTB TeN (M3yUeHHE
BTOpOTO 3aKOHAa HBIOTOHA, 3aKOHA COXpAHEHUS! YHEPIHH, 3aBUCUMOCTH TEpro/a KoJeOaHHi MPYKHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU NMPYXKHUHBI U HE3aBUCUMOCTh OT aMIUTUTYAbI MajlbIX KoJieOaHUM,
NpSMOJIMHEIHOE paclpoCTpaHEeHHE CBeTa, pPa3lioKeHHe Oeoro cBeTa B CHEKTpP, HM3Y4YEHHE CBOMCTB
M300pakeHUs B TJIOCKOM 3€pKajie M CBOMCTB M300pa)keHUs MpeaMeTa B coOuparolei JuH3e, Habllto1eHe
CIUTOIITHBIX M JIMHEWYAThIX CHEKTPOB M3IYYEHHS): CAMOCTOSTEIHHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOTO
Habopa 000pyAOBaHUs, OMHUCHIBATH X0 ONbITA U €0 Pe3ybTaThl, (POPMYIUPOBATEH BHIBOJIBI,

® TPOBOMUTH IPH HEOOXOAMMOCTH CEpUI0 TPSAMBIX HM3MEPEHH, OIpeneNss CpeaHee 3HaYCHHe
u3MepseMoil BenmuuuHbl ((poKycHOE paccTosiHHMe coOuparoliel JMH3bI), 00OOCHOBBIBaTH BBIOOP criocoda
U3MepeHus (M3MEpPUTENbHOTO pHoOopa);

® [POBOJIUTH HCCIENOBaHME 3aBUCHUMOCTEH (PHU3MUYECKHX BEIUYMH C MCIOJb30BAaHUEM MPSMBIX
U3MEpEeHUH (3aBUCUMOCTb IyTH OT BPEMEHHU IMPU PAaBHOYCKOPEHHOM JBI)KEHUH 0€3 HayaJbHOM CKOPOCTH,
nepro/ia KojueOaHuii MaTeMaTHYeCKOT0 MassTHUKA OT JUTUHBI HUTH, 3aBUCIMOCTH YTJIa OTPaKEHHUS CBETa OT
yria maJeHuss M yria TMpeJIOMJICHHsS OT yIiia MaJeHUs): IUIAaHHPOBATh HCCIECIOBAHUE, CaMOCTOSITEIHHO
coOupaTh yCTaHOBKY, (PMKCUPOBATh PE3YJIbTAThl MOJYYEHHOH 3aBUCUMOCTH (PU3MUECKUX BEJIWYHH B BUJEC
TabIUI ¥ TpaUKOB, AETaTh BEIBOBI 0 PE3yJIbTaTaM UCCIIET0BaHMS;



®  TIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIMYHUH (CPETHSS CKOPOCTh M YCKOPEHHE Tela MpH
PaBHOYCKOPEHHOM JIBM)KEHHH, YCKOPEHHE CBOOOJHOTO MaJEHUs, KECTKOCTh MPYXKHUHBI, KO3(pPUIUEHT
TPEHUs CKOJIbKEHMsI, MEXaHHUYecKasi padoTa U MOILHOCTb, YaCTOTA U MEPHOJ KOJICOAHNH MaTEMaTHYECKOTO
U MPYXHUHHOTO MAasSTHUKOB, ONTHYECKAs CUJIa COOMpAIOIIEeH JIMH3BI, PaJUOAKTUBHBIA (DOH): IIAHUPOBATH
M3MEpEHus, COOMPATh IKCICPUMEHTAIBHYIO YCTAaHOBKY M BBINIOJHATH M3MEPEHUS, CIEAYs MPeII0KESHHON
MHCTPYKLUHU, BBIUUCIIATH 3HAYCHHWE BEIMYHMHBI M AHAIU3UPOBATH IIOJYYEHHBIE PE3YNbTAaThl C Y4ETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

e colOuroJaTh IpaBuiIa TEXHUKH O€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHbIM 000pPYJOBAHUEM;

® pa3nMYaTh OCHOBHBIC TPU3HAKM HU3YYCHHBIX (PU3MUECKUX MoOJeNel: MaTephaibHas TOYKa,
a0COJIIOTHO TBEPAOE TENO, TOYCUHBIH MCTOUYHUK CBETa, JIyd, TOHKas JIMH3a, IUIAaHETapHas MOJEb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOTO S1pa;

®  XapaKTepU30BaThb IPUHIMIBI JIEHCTBUSA U3YUYEHHBIX IPUOOPOB U TEXHUUYECKHX YCTPOMCTB C ONOpOMH
Ha UX OMMCAHUA (B TOM YHCJIE: CIIUAOMETP, JATUYUKHU MIOJIOKEHUS, PACCTOSIHUS U YCKOPEHUS], paKeTa, 3X0JIOT,
OYKH, TEepHUCKOI, (oToamnmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKON, JO3UMETp, Kamepa Buibcona),
UCIOJIb3Ysl 3HAHUSI O CBOMCTBAX (PM3UUECKUX ABJICHUN U HEOOXOAUMBbIE (PU3HYECKHE 3aKOHOMEPHOCTH;

® JCHOJIB30BaTh CXEMbl M CXEMAaTUYHbICE PUCYHKHM H3YYEHHBIX TEXHHUYECKUX YCTPOMWCTB,
M3MEPUTENbHBIX NMPUOOPOB U TEXHOJIOIMUYECKHX MPOLIECCOB IMPHU PELICHUH y4eOHO--IPaKTUYECKUuX 3ajad,
OINITUYECKUE CXEMBI JIJIsl IOCTPOEHUS U300pakeHuil B IIJIOCKOM 3epKajie U coOuparoIei JTuH3e;

® [PUBOAUTH NpUMEphl (HAXOIUTh HHGOPMALMIO O MpUMepax) MPAKTHUECKOro HCIOIb30BAHUSA
¢u3nyeckux 3HAHUNA B TOBCEJIHEBHOW XH3HM [uld oOecrieyeHHs O€30IacHOCTU NpU OOpaIleHUuu C
npubopaMH ¥ TEXHUYECKHMHU YCTPOMCTBAMH, COXPAaHEHHS 3I0POBBS U COOMIOACHUS HOPM DKOJIOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPELE;

®  OCYWIECTBIISITh TMOUCK HWHpopManuu (U3NYECKOTO coiepkanusi B HHTepHeTe, CaMOCTOSTENHHO
(bopMyIHpys TOMCKOBBIN 3aMpoc, HAXOAUTH IYTH OMpPEeSICHHs] JOCTOBEPHOCTH MOITYYeHHOU HH(OpMAIIH
HA OCHOBE MMEIOIINXCS 3HAHUHI U TOTIOJTHUTEIbHBIX HICTOYHHUKOB;

®  WCIOJIB30BATh IPH BBIMOJHEHUH YUYEOHBIX 3aJJaHUN HAYYHO--TIOMYJISAPHYIO JTUTEPATypy (PU3HUecKoro
COJIEpKaHus, CIIPaBOYHbIE MaTepHalbl, pecypchl cetu MHTEpHET, BilafeTh NpuéMaMu KOHCIEKTUPOBAHUSA
TeKcTa, MpeodpazoBaHus HHPOPMAIIMU U3 OJJHOU 3HAKOBOW CHUCTEMBI B IPYTYIO;

®  Co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE HH(OPMAIIMH U3 HECKOIBKUX
HUCTOYHUKOB (U3NYECKOTO COJAEpKAaHUs, NyOIMYHO TPEACTaBIATh pe3yabTaTbl IMPOEKTHOW WM
HCCIIEA0BATENBCKON JEATENBHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIB30BaTh M3YYECHHBIM MOHATHWHBIA anmapar
M3y4yaeMoro paszena (U3MKM M COINPOBOXKIATh BBICTYIUIEHHE Mpe3eHTalMed ¢ y4éToM 0CcOoOeHHOCTEH
ayIUTOPUU CBEPCTHUKOB.
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1.1 CrpoeHue u CBOICTBA BelleCcTBa 7 https://m.edsoo.ru/7f4181ce
1.2 TeruoBeIe IpoLIECCHI 21 1 5 https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Paspen 2. DnekTpruyeckne 1 MAarHATHBIE SIBJIEHUS
2.1 UICKTPHHCCKIE 3ap {HH' Sapaieibie 7 1 https://m.edsoo.ru/7f4181ce
Tella U UX B3aUMOJICHCTBHE
2.2 [ToCTOSHHBIN 3JICKTPHUECKUI TOK 20 https://m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SBICHUS 6 https://m.edsoo.ru/7f4181ce
2.4 DneKTpoMarHuTHas! HHIYKIHS https://m.edsoo.ru/7f4181ce
HUroro mo paznemy 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10
H'l 68 3 14

[NPOI'PAMME

9 KUIACC
No HaumeHoBaHue pa3aesioB U TeM KonuuyecTBo yacos 1OP
n/n | mporpamMmbl Becero K/p II/p
Paznen 1. Mexannyeckue siBJIeHUS
MexaHn4yeckoe TBHKEHHE U CITOCOOBI €T0
11 A 10 1 https://m.edsoo.ru/7f41a4a6
OIIMCaHUuA
1.2 BzaumoneiicTBue Ten 20 1 https://m.edsoo.ru/7f41a4a6
13 3aKoHBI COXpaHEHUS 10 3 https://m.edsoo.ru/7f41a4a6
HWroro mo paznemy 40
Paszpnen 2. Mexannueckue K0Jie0aHUS M BOJIHbBI
21 Mexanndeckue KojaeOaHus 7 3 https://m.edsoo.ru/7f41a4a6
2.2 MexaHn4yecKkre BOJHBL. 3BYK 1 https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 15
Paspes 3. DneKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHBIE BOJIHBI
DJIeKTpOMarHuTHOE MOJIe U
3.1 P 6 2 https://m.edsoo.ru/7f41a4a6
OJICKTPOMAardiuTHbLIC BOJITHBI
Hroro o pasneny 6
Pasnea 4. CBeToBbIC SIBJICHUS
41 3aKOHBI pacCIpOCTPAaHEHHS CBETA 6 https://m.edsoo.ru/7f41a4a6
4.2 JIVH3BI U ONITHYECKUE TTPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxenue Genoro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3nen 5. KBanTtoBble sIBJIeHUA



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

5.1 I/ICHYCKaHI/Ie 1 MOTJIOMICHUE CBE€Ta aTOMOM

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

I[MTPOI'PAMME

5.2 CtpoeHune aTOMHOTO siipa https://m.edsoo.ru/7f41a4a6
5.3 SnepHbie peakuu 1 https://m.edsoo.ru/7f41a4a6

Uroro mo paznemy 17

Paznen 6. [loBTOpUTEIHHO-00001IAK0IIHIT MOTY I

o 606
6.1 OBTOPEIHE H ODODILICHIS CONCPMAIA 9 2 https://m.edsoo.ru/7f41a4a6
Kypca hn3uku 3a 7-9 ximacc
HWrtoro no pazueny 9
BIIEE KOJIMYECTBO YACOB II
OBIIEE KOJJMYECTBO YACOB TIO w | a3l o



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

KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koua-Bo Hara JJIeKTPOHHbIE
Jlara
Ne 4acoB 1o uudposeie
Tema ypoka 1o
n/n (paxry o0pa3oBaTe/bHbIE
Bcero IUIAHY
pecypcsl
1 ®usuka — HayKa O PUPOJE. 1
SIBnenus npupobl
5 duznyeckue BeTUINHBI U UX 1
U3MepeHue
Ypok-uccienoBaHue
"U3mepeHue Temneparypsl pu
3 IIOMOIIH KXKUIKOCTHOTO 1
TEPMOMETpa U AaTYUKa
Temrneparypsl"”
Metoabl Hay4HOTO [TO3HAHMUSL. bu6mmoreka [IOK
4 Onucanne Gpusngeckux 1 https://m.edsoo.ru/ff09
SIBJIEHHU C IIOMOIILIO MOJEIEH f72a
VYpok-uccnenosanue "[Ipoepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
5 11apuKa, MymeHHOro 1
TOPU30HTANILHO, TEM OOJIbIIIE,
gyeM OoJIblIIe BHICOTA ITycKa"
Crpoenue BemectBa. ONBITHI, bubnuoreka [IOK
6 JTOKa3bIBAIOIINE TUCKPETHOE 1 https://m.edsoo.ru/ff09
CTPOEHHUE BEIlIECTBA fela
bu6mmoreka [IOK
7 JIBM>KEHUE YacTHIl BEIIECTBA 1 https://m.edsoo.ru/ff0a
013e
8 duznyueckue sBICHUs 1
9 ArperaTHble COCTOSTHUS 1
BEILIECTBA
Ypok-nccnenosanue «OnbITBI
10 10 HAOJIFOIEHUIO TELIOBOTO 1
PaCIIUPEHHS Ta30BY
OcoOeHHOCTH arperaTHbIX
. bubnuotexa [JOK
cocTostHUI Bobl. O600IIEeH e
11 1 https://m.edsoo.ru/ff0a

no pasneny «IlepBoHayanbHbIe
CBEJICHUS O CTPOCHUU

0378



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378

BCIIECTBa»

MexaHnueckoe IBUKEHUE.

bu6mmoreka [IOK

12 PaBHOMeEpHOE 1 https://m.edsoo.ru/ff0a
HEPAaBHOMEPHOE JIBUKECHUE 05c6
bu6mmoreka [IOK
13 Ckopoctb. Enununsl ckopoctu https://m.edsoo.ru/ff0a
079c
Pacuer nytu u BpeMeHu" bubmorexa LOK
14 - P https://m.edsoo.ru/ff0a
JIBKCHUS Oaed
bubmuoreka [JOK
n usi. Macca — mepa
15 HepHt P https://m.edsoo.ru/ff0a
WHEPTHOCTH Tl 0c10
[TImoTHOCTH BemiecTBa. Pacuer bubmuorexa [JOK
16 Macchl M 00beMa TeJia Mo ero https://m.edsoo.ru/ff0a
IJIOTHOCTU Ofee
Jlaboparopnas pabota
17 «Ornpenenenue MIOTHOCTH
TBEPIOTO TENA»
Pemenue 3agau no reme bubsmorera [JOK
18 " " https://m.edsoo.ru/ff0a
[moTHOCTH BeniecTBa
123c
Cuna xak XxapakTepuCTHKa
19 B3aumoieicTBus Ten. Cumna
ynpyrocty. 3akoH ['yka
JlaboparopHnast pabota
«M3yueHne 3aBUCUMOCTH
20 pactsbxenus (nedopmaryn)
MPYKUHBI OT MPHUIIOKEHHOM
CHUJTBI»
21 [[“IBnenue TsroTenus. Cuna
TSOKECTH
CBsi3b MEX]y CUJION TSKECTH U
. bubnmuoteka [JOK
Maccoii Tena. Bec tena.
22 https://m.edsoo.ru/ff0a
Pemenue 3amay mo treme "Criia
1778
TsKecTH"
Cuia TsKecTu Ha APYyTrux bubnuotexa [JOK
23 mianerax. Guznueckue https://m.edsoo.ru/ff0a
XapaKTEPUCTUKH TUIAHET 1502
bubnmoreka [JOK
24 N3mepenue cun. Jlunamomerp https://m.edsoo.ru/ff0a

18cc



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc

bu6mmoreka [IOK

25 Bec Tena. HeBecomocth https://m.edsoo.ru/ff0a
1778
CnosxeHnue 1ByX cui,
HaMpaBJICHHBIX 110 OJJHOU Bubmaorexa ITOK
26 P . . https://m.edsoo.ru/ff0a
npsiMoii. PaBHOIeicTBY OIS
1a70
CHII
7 Pemenue 3amad mo teme
"PaBHoneiicTByromas cui"
Cuna tpeHus u e€ Bubl bubmorexa [JOK
28 ' https://m.edsoo.ru/ff0a
Tpenue B mpupoic U TEXHUKE
1b9c
Jlaboparopnas pabota
«3yueHne 3aBUCUMOCTHU CHUJIbI
TPEHUS CKOJIbKCHHUS OT CHIIBI bubnmorexa LHOK
29 https://m.edsoo.ru/ff0a
JABJICHUS U XapaKTepa 1008
COTPUKACAIOIIUXCS
IMOBEPXHOCTEIN»
Permienne 3aga4 Ha
30 onpeeIcHue
PaBHOJEHCTBYIOUIEH CUIIbI
Pemenue 3amau mo remam: «Bec
tena», «['paduyeckoe bubmmorexa LHOK
31 ’ https://m.edsoo.ru/ff0a
n3o0paxeHue cumy, «CHIIb, 1de0
«PaBHOZEWCTBYIOIIAS CUID»
KonTponbHas padota no remam:
«MexaHn4YeCcKoe JBHUKCHHUC,
32 «Macca, III0THOCTBY, «Bec
tena», «['paduyeckoe
n3o0paxeHue cuimy, «CHIIbI»
HNasnenue. CriocoObl bubnnorexa [JOK
33 YMEHBILIEHUS U YBEIUYEHUS https://m.edsoo.ru/ff0a
JABIICHUS 20a6
JlaBneHue ra3a. 3aBUCUMOCTh bubnmoreka [JOK
34 JIaBJIEHUS Ta3a oT 00bEMa, https://m.edsoo.ru/ffOa
TEMIIEPATYPhI 2376
[Iepenaua naBiieHUs TBEPABIMU bubmuorexa [JOK
35 TEJIaMU, JXUJIKOCTSIMHU U Ta3aMH. https://m.edsoo.ru/ffOa
3akon [Tackains 25b0
JlaBieHue B JKMUAKOCTH U Ta3e, bu6mmoreka [IOK
36 BBI3BAaHHOE JEHCTBUEM CHUIIBI https://m.edsoo.ru/ff0a

TAXKCCTHU

2718



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718

Pemenue 3amgad mo reme bubmuorexa [JOK
37 «/laBieHUe B )KMAKOCTH U rase. https://m.edsoo.ru/ff0a
3akon [Tackamsy 2826
bubmuoreka [JOK
38 Coobmarommuecst Cocy bl https://m.edsoo.ru/ff0a
2970
bubmuorexa [JOK
39 IM'uapaBnuueckuii mpecc https://m.edsoo.ru/ff0a
3136
40 Manowmetpsl. [TopuineBoit
YKUJIKOCTHBIN HAcoC
bu6mmoreka [IOK
41 eAéTZ/[;I;%):f;oiZﬁEI: B https://m.edsoo.ru/ff0a
2b5a
bubnuorexa [JOK
42 Bec Bosayxa. Amocgeproe https://m.edsogru/fan
JaBJICHUE 2b5a
N3mepenune armocdepHOro bubmorexa HOK
43 https://m.edsoo.ru/ff0a
nasneHus. OneiT Toppuyuem
2da8
3aBUCHMOCTH aTMOC(HEPHOTO bu6mmorexa [IOK
44 JIaBJIICHUS OT BBICOTHI HAJl https://m.edsoo.ru/ffOa
YPOBHEM MOpsI 2fc4
bapomerp-anepoun. bubnnorexka [JOK
45 ATMocdepHOe aBIeHHE Ha https://m.edsoo.ru/ff0a
pa3IMYHBIX BBICOTaX 2fc4
46 Pemenue 3amau mo reme "
ATtmocdepHoe naBieHue"”
JleicTBUE KUIKOCTH U Ta3a Ha bu6mmoreka [IOK
47 MIOTPY>KEHHOE B HUX TEIIO. https://m.edsoo.ru/ff0a
ApxumenoBa cuia 3276
JlaGopatopHnas pabora
«Onpenenenne bubnnorexka [JOK
48 BBITAJIKUBAIOIICH CUIIBL, https://m.edsoo.ru/ff0a
JEHCTBYIOIIEH Ha TeJO, 33fc
MTOTPYKEHHOE B KHJIKOCTh)
JlaGopatopHnast paboTa 1o Teme
«ccneqoBanue 3aBUCUMOCTH bu6mmoreka [IOK
49 Beca Tejia B BOJIC OT 00bEéMa https://m.edsoo.ru/ff0a
MOTPY>KEHHOU B XKHUJKOCTh 3514
JaCcTH Tea
50 [InaBanue Ten bubnmoreka [JOK



https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514

https://m.edsoo.ru/ff0a
3a96

Jlaboparopnas pabota
"KoHcTpynpoBanue apeomerpa

o1 WJIM KOHCTPYUPOBAHUE JIOJKH U
oIpeJieNieHue e€
rpy30n0abEMHOCTH"
Pemenue 3agau no remam:
«IlaBanue cynoB. bubnnoreka [HOK
52 BoszayxomaBanue», «JlaBnenue https://m.edsoo.ru/ff0a
TBEPABIX TEJ, )KUIKOCTEH U 3654
ra3oB»
KonTponbhas padota no teme
53 «JlaBreHue TBEPIBIX TE,
KUJKOCTEN U ra3oBy
bubmuorexa [JOK
54 Mexanunueckas pabora https://m.edsoo.ru/ff0a
3f82
bubmuorexa [JOK
MortHocTb. Enunuiist
55 MOIIHOCTI https://m.edsoo.ru/ff0a
- 3182
Ypok-uccnenosanue "Pacuér
56 MOILHOCTH, Pa3BUBAEMOM IIpU
Mo bEME 1o JecTHUIle"
57 IIpocTeie MexaHnu3mbl. Poryar.
PaBHOBecue cun Ha peiyare
Pbruaru B TexHuke, ObITY U
npupoje. JlaboparopHas padota bubmorexa [JOK
58 ' . https://m.edsoo.ru/ff0a
«HccnenoBanne ycIoBAN 4786
pPaBHOBECHSI phIUara
bu6mmoreka [IOK
Pemenue 3agau mo reme
59 https://m.edsoo.ru/ff0a
«Y COBUSL PABHOBECHUS pblyara
48a6
Koadduuuent noneznoro
JNEHCTBUS MEXaHHU3Ma.
60 JlaGopatopHnas pabora
«M3mepenne KI1/I HaknoHHOM
TIJIOCKOCTH
bubmuorexa [JOK
Pemrenue 3agad mo reMme
61 " " https://m.edsoo.ru/ff0a
Pa6ora, momuocts, KIT/]
4c48
62 MexaHuueckasi SHeprusi. bubnnorexka [JOK



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

Kunetnueckas u
MOTEHITUATIbHAS YHEPTUS

https://m.edsoo.ru/ff0a
4252

63

3akoH COXpaHCHUA
MEXaHUYeCKOM SHEpIrun

bubmuorexa [JOK
https://m.edsoo.ru/ff0a
4360

64

YPOK-3KCIIEpUMEHT MO TEME
"DKCHeprMEHTaIbHOE
onpe/elIeHUE N3MEHEHUS
KHHETHYECKON B
MOTEHIIMATIBLHON SHEPTUU NPU
CKaTLIBAaHMH TeJa I10
HaKJIOHHOM INIOCKOCTH"

65

KonTponbhas padota no teme
«PaboTta 1 MOLIHOCTb.
DOHeprus»

66

67

68

PesepBHylit ypok. Pabora ¢
TEKCTAMHM 110 TEME
"Mexanuueckoe ABuxeHue"

PesepBHylit ypok. Pabora ¢
TeKcTaMH 110 Teme "JlaBiieHue
TBEPABIX TEJ, KUAKOCTEN U
ra3oB"

PezepaHbiiil ypok. Pabora ¢

TekcTamu 1o Teme "Pabora.
MomnHocTts. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
4eeb

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a
4ffe



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

8 KUIACC

Ko-Bo Jara JlaTa DJIeKTPOHHbIE
T
Ne 4acoB o uudposbie
Tema ypoka no
n/n dakrty oOpa3oBaTe/ibHbIE
Bceero IIaHy
pecypchl
OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOMN bubmorexa [IOK
1 YIEP 1 https://m.edsoo.ru/ff0a
TEOPUU U MX OIIBITHBIC 5956
MIOITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJICKYJT 1
Mopenu TBEPAOro, JKUAKOTO U bubmmnoreka [IIOK
3 ra3000pa3HOro COCTOSHUI 1 https://m.edsoo.ru/ffOa
BelleCcTBa 540e
OO®bsicHeHHE CBOICTB TBEPAOIO,
JKUJIKOTO U Ta3000pa3HOTo
4 COCTOSIHM BEIIECTBA HA OCHOBE 1
IIOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU Teopuun
Kpucrannnueckue u amopdHsbie bubmorexa [IOK
5 P P 1 https://m.edsoo.ru/ff0a
rena 5800
CMauuBaHue ¥ KalWLISIPHOCTh bubmorexa LIOK
6 P ’ 1 https://m.edsoo.ru/ff0a
[ToBepxHOCTHOE HATSIKEHHE 5530
bu6nmorexa LIOK
7 TemioBoe paciiupeHue u cxarue 1 https://m.edsoo.ru/ff0a
5a26
Temnepatypa. CBsi3b TEMIIEPATYpPbI
8 CO CKOPOCTBIO TEIIOBOTO 1
JIBUKEHUS YaCTHI]
bubmmoteka IIOK
Buyrpennss sueprus. CriocoObl
9 yiP P N 1 https://m.edsoo.ru/ff0a
W3MEHEHUs BHYTPEHHEH dHepruu 5660
bubnunorexa LIOK
10 Bune! rennonepenaun 1 https://m.edsoo.ru/ff0a
6412
VYpok-koHpepeHuus
"ITpakTHYECKOE UCTIOIB30BAHUE bu6muoreka [IOK
11 TETIOBBIX CBOMCTB BEILIECTB U 1 https://m.edsoo.ru/ff0a

MaTCpHaJIOB B LCIIAX
sHeprocOepexxeHus"

65¢c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0

KonnuectBo TemioTsl. Y aenpHas

bu6nmoreka [IOK

12 OIIOCMKOCTL https://m.edsoo.ru/ff0a
6976
YpaBHeHHUE TEIUIOBOTO OajaHca. bubnuoreka [JOK
13 TennooOMeH U TemIoBOe https://m.edsoo.ru/ff0a
PaBHOBECHE 7088
JlaboparopHas pabota
"HccnenoBaHue sBJICHUS bubmorexa LOK
14 https://m.edsoo.ru/ff0a
TEII000MEHA MPU CMEIIMBAHUT 6208
XOJIOAHOM U ropsiueit BoabI" o
Pacuer konruecTBa TEIIOTHI,
15 HEO0OXOIMMOTO /JIsi HarpeBaHuUs
TeJa ¥ BBACTSIEMOTO UM IIPH
OXJIAXKICHUH
JlaGopaTopHnas pabota bubnmoreka [JOK
16 "Onpenenenue yueinbHOU https://m.edsoo.ru/ff0a
TEIJIOEMKOCTH BelecTBa" 6bb0
OHeprus Tommsa. Y ieiabHas bubmorexa HOK
17 TeIOTa CropamuA https://m.edsoo.ru/ff0a
7b5a
[InaBnenue u oTBEpACBaHUE bubnuoreka [{OK
18 KPUCTAJUIMYECKUX TeJl. Y IeJIbHAs https://m.edsoo.ru/ff0a
TEIUIOTA TIABJICHUS 71d2
JlaGopaTtopHnast pabota bubnmnorexa [JOK
19 "OnpeneneHne yaeabHOU TETUIOTHI https://m.edsoo.ru/ff0a
ILIaBJIEHH JbAa" 72fe
[TapoobpazoBaHue 1 KOHACHCAIHSL. bubmmorexa [JOK
20 Venapene https://m.edsoo.ru/ff0a
740c
Kunenwue. Y nenbHas Temiora
napooOpa3zoBaHUs U KOHJCHCAIUH. bubnmnoreka HOK
21 3aBUCHUMOCTD TEMITEPATYPhI https://m.edsoo.ru/ff0a
KHUIIEHUS OT aTMOC(EPHOTO 786¢
JTaBJICHUS
BnaxnocTs Bo3ayXa.
JlaGoparopHas paboTa bubmorexa [IOK
22 | . https://m.edsoo.ru/ff0a
OnpeneneHre OTHOCUTEIIbHOM 2628
BIIQXKHOCTH BO3ayxa" o
93 Pemienue 3a1a4 Ha onpeeneHune
BJIKHOCTH BO3]lyXa
24 [TpuHIHIIBI paOOTHI TETUIOBBIX

nsurareneif. [lapoBas TypOunHa.



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6bb0
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628

JIBurarenab BHYTPEHHETO CrOpaHUs

KII/I TerumoBoro aBuraress.

bu6nmoreka [IOK

25 TenoBbie IBUTATENIN U 3aIIATA https://m.edsoo.ru/ff0a
OKPYKAKOLIEH CpeIbl icic
26 3aK0H COXpaHEHUS U IPEBPAILICHUS
SHEPTHH B TETUIOBBIX MpOIleccax
[ToaroToBKa K KOHTPOJIBHOM paboTe
" bubnunoreka LIOK
1o Teme "TerIoBbIC SBJICHHUS.
27 . https://m.edsoo.ru/ff0a
N3meHenune arperaTHbIX COCTOSTHHI 832
BellecTna”
KonTtponpsHas pabora o Teme bubnuoreka [IOK
28 "TemnoBsie siBiIcHUs. MI3MeHeHHe https://m.edsoo.ru/ff0a
arperaTHbIX COCTOSIHMI BemecTna' 86ae
29 Onektpuzanus Ten. [[Ba pona
IEKTPUICCKUX 3aPsIOB
Ypok-uccrnenoBanue
30 "OnexkTpu3anus Tea UHAYKLIUEH 1
IIPU COPUKOCHOBEHUU"
. bubnuoreka [{OK
B3aumoelicTBue 3apsKEHHBIX TEIL.
31 3axon Kvioma https://m.edsoo.ru/ff0a
Y. 87e4
DIIEKTPUUECKOE TOJIE.
bubnmorexa LIOK
HanpsiskeHHOCTB IEKTPUYECKOTO
32 https://m.edsoo.ru/ff0a
nonist. [IpuHIun cynepno3unuu 8208
AIEKTPUUYECKUX TOEH
Hocwurenu 35ekTpuvecKux 3apsaoB.
33 DOnemenTapHbii 3apsia. CTpoeHne
aToma
[IpoBOAHUKY U JUAIIEKTPUKH. bubnuoreka [{OK
34 3aKOH COXpaHECHHSI YJICKTPHIECKOTO https://m.edsoo.ru/ff0a
3apsaa 8ef6
bubnunorexa LIOK
Pemenue 3aga4 Ha TpUMEHEHUE
35 . https://m.edsoo.ru/ff0a
CBOMCTB JJICKTPHUYECKUX 3apSJIOB
90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €r0 bubnuotexa [JOK
36 cymecTBoBaHus. MlcTouHnKmn https://m.edsoo.ru/ff0a
3JIEKTPUUECKOT0 TOKA 95a4
but6mmoreka [IOK
37 JleicTBHS 2IEKTPUUECKOT0 TOKA https://m.edsoo.ru/ff0a
96b2
38 Ypok-uccienoBanue "JleiicTBue
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https://m.edsoo.ru/ff0a95a4
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3JIEKTPUYECKOTO TTOJISI Ha
MPOBOJHUKH U JUAIEKTPUKHU"

DJIEKTPUUYECKUI TOK B MeTasuiax,

bubnunorexa LIOK

39 JKITKOCTSX W T233X https://m.edsoo.ru/ff0a
9838
40 DeKTpuUecKas merb 1 e€
COCTaBHBIC YaCTH
Cwita Toka. JlabopaTopHas pabora bubnuorexa [JOK
41 "U3mepenHue u peryaupoBaHue https://m.edsoo.ru/ff0a
CHUJIBI TOKA" 8bd6
DNEKTPUUECKOE HAMPSKEHUE.
Boabsr™etp. JTaboparopHas pabota bubmotexa [JOK
42 | https://m.edsoo.ru/ff0a
H3mepenue u peryimpoBaHue %814
HanpspKkeHus" T
ConpoTuBieHHE TPOBOJHHKA. bubnuoreka [IOK
43 Y enpHOe CONPOTUBIICHHE https://m.edsoo.ru/ff0a
BeElIleCTBa a738
JlaGopaTtopHnast pabora
"3aBUCUMOCTD IIEKTPUIECKOTO bubnnorexa [JOK
44 COIIPOTUBIICHHS IPOBOJIHUKA OT €ro https://m.edsoo.ru/ff0a
JUTHHBI, TIOMIA/IH ITOTICPEYHOTO ar38
cedyeHus u matepuaia”
3aBHCHMOCTE CHJIBI TOKA OT bubnunorexa LIOK
45 HanpsokeHus. 3akoH Oma s https://m.edsoo.ru/ffOa
y4yacTKa Lelu ad4a
JlaGoparopHas paboTa
"UccmenoBaHue 3aBUCUMOCTH CHIBI bubmmoteka IIOK
46 TOKa, UAYIIETO Yepe3 PE3UCTOpP, OT https://m.edsoo.ru/ff0a
COTIPOTHBIICHUS PE3UCTOPA U a0de
HaIpsHKEHUs Ha pe3ucrope”
[TocnenoBarenbHOE U
47 napajieIbHOE COEUHEHUS
MIPOBOIHHKOB
JlaGopaTtopHnas padora "IIpoBepka
HpaBIfJ'Ia cljioncellinﬂ HaHp}II))KCHIff/'I bubmmorexa TIOK
48 https://m.edsoo.ru/ff0a
MIPH MOCJIEIOBATETHHOM 2358
COEIMHEHUH JIBYX PE3UCTOPOB" o
JlaGopaTtopHnas padora "IIpoBepka
HpaBIfJ'Ia zlljm CI/IIJ)'IBI TOKa HI;I/I ’ bubmmorexa TIOK
49 https://m.edsoo.ru/ff0a

napajuieJIbHOM CO€IMHEHUN
pe3uctopoB”

adle
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https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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Pemrenne 3a1a4 Ha IPUMCHCHUEC

bubnunorexa LIOK

50 3akoHa Oma 11 pa3InyHOrO https://m.edsoo.ru/ff0a
COEIMHEHUS IPOBOIHUKOB af8a
Pabora u MmonHOCTH bu6nmoreka [IOK
o1 AJIEKTPUYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff0a
Jxoymns-Jlenma b124
JlaboparopHas pabota bubnmnoreka HOK
52 "Onpenenenne paboOTH U https://m.edsoo.ru/ff0a
MOLIHOCTH 3JIEKTPUYECKOTO TOKa" b3e0
DneKTpUYecKUe e 1
MOTPEOUTENH IIEKTPUUECKOM bubmorexa HOK
53 https://m.edsoo.ru/ff0a
sHepruu B ObiTy. KopoTkoe b660
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DIIEKTPUUECKUE 3apsibl. bubmmoreka [IOK
54 3apspKeHHBIE Tela U UX https://m.edsoo.ru/ff0a
B3auMoiecTBus. [loCcTOSHHBINM bd2c
ANEKTPUIECKUIN TOK"
KonTponbhas pabota no Teme
"DeKTpUYECKHe 3apsiabl. bubnmoreka [JOK
55 3apspKeHHBIE Tela U UX https://m.edsoo.ru/ff0a
B3anMoOAeHCcTBHA. I10CTOSTHHBII bea8
ANEKTPUIECKUIN TOK"
56 [TocTosiHHBIE MATHUTHI, HX
B3aMMOJICICTBHE
57 YPOK:I/ICCJIGIIOBaHI/Ie "I/IsyquzIe E;Ir?s?;j;?:;(szgg}:ma
MOJICH TIOCTOSTHHBIX MarHUTOB €340
MaruauTHoe Tojie. MarHuTHOE T10JIe bubmuoreka [{OK
58 3eMiTi ¥ eT0 3HAYCHUE JIJIS )KU3HU https://m.edsoo.ru/ff0a
Ha 3eMiie cOba
OmneiT OpcTena. MaruuTtHoe nose bubnmnoreka HOK
59 AJIEKTPUYECKOr0 TOKa MaruHutHoe https://m.edsoo.ru/ff0a
MOJI€ KaTYIIKH C TOKOM cld2
[IpumeHeHne HIEKTPOMArHuTOB B
TexHuke. JlJabopaTopHas pabora bubmorexa I[JOK
60 | . https://m.edsoo.ru/ff0a
N3yuenne neiicTBUS MAarHUTHOTO 742
II0JIS Ha IPOBOJHMK C TOKOM" T
DNEeKTPOABUTaTeNlb MOCTOSHHOTO bu6muoreka [IOK
61 Toka. Mcnonb3oBanue https://m.edsoo.ru/ff0a

BHCKTpOﬂBHFaTCHCﬁ B TCXHUYCCKHX

c86¢
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https://m.edsoo.ru/ff0ac1d2
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https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac86c

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHcTpyrpoBaHue 1 U3yuyeHUE
paboTHI AJIEKTpOABUTATENS "

Onbitel @apazes. 3akoH

62 3JICKTPOMArHUTHOW WHTYKIIUH. 1
[IpaBuio Jlenna

Onekrporeneparop. Criocoosl

MOTyYEHUS DTIEKTPHUSCKON

63 SHEPruu. DIIEKTPOCTAHIIUU HA 1
BO300HOBIISIEMBIX HCTOYHHKAX

SHEPIrUU

[ToaroroBka Kk KOHTPOJIBHOM padoTe
64 1o TeMe "DIEKTPUICCKHE U 1
MarHUTHBIC SIBJICHUS"

KonTtponpsHas pabora o Teme bubnuoreka [IOK
65 "DJIEeKTpUUECKNE U MAarHUTHBIC 1 https://m.edsoo.ru/ff0a

SABJICHUS" cbl4

Peseprurlit ypok. Pabora ¢ Bu6mmoteka [JOK
66 TekcTaMu 1o Teme "TerioBbie 1 https://m.edsoo.ru/ff0a

SABJICHUS" ccoe

PezepBHblit ypok. Pabora ¢

" . bubmmoteka IIOK
67 TekcTamu 1o Teme "TlocTosTHHBIN 1 hitps://m.edsoo.ru/ffoa
[TPOI'PAMME »snekTpuyeckuii cde 6- ' '
TOK"

PesepsHslil ypok. Pabora ¢
68 TEKCTaMH 110 TeMe "MarduTHbIE 1
siBjIeHus"

OBIIEE KOJIMYECTBO YACOB I1O0 68



https://m.edsoo.ru/ff0acb14
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9 KJIACC

e Tema ypoka K/p Aara nop
n/n np/p IIaH dakr
1 Mexannueckoe ABMKeHUE. MaTepranbHas Touka 01.09
5 Cucrema orcuera. OTHOCUTENBHOCTh MEXaHUUYECKOTO https://m.edso
JIBUKEHUSA 06.09 o.ru/ff0ad474
3 PaBHOMEpHOE NpsMonuHENHHOE ABMXKEeHHE. BxoaHoe https://m.edso
TETUPOBAHUE 07.09 0.ru/ff0ad19a
4 HepaBHoMepHOE IpsiMoniHeiHOe nBrokeHne. CpeaHss u
MI'HOBEHHAasi CKOPOCTh 08.09
5 [IpssmonuHeiHOE paBHOYCKOPEHHOE JBM)KEHUE. https://m.edso
Yckopenue 13.09 0.ru/ff0ad8d4
6 CKOpoCTh IPSAMOIIMHEITHOTO PABHOYCKOPEHHOTO
nBwkeHus. I'paduk ckopocTu 14.09
Jlabo "
7 o pusnopckopennon meenmn o nekomon | uplp hpsiimocso
0.ru/ff0adb18
IUIOCKOCTH" 15.09
8 CBoOoHoe magenue Tell. OneIThl [ anumes 20.09
9 PaBHOMEpHOE ABMKEHME 1O OKpYKHOCTHU. [lepuoa u https://m.edso
yacToTa oOpamieHus. JInneiHas u yriaoBast CKOPOCTH 21.09 0.ru/ff0ae176
10 LeHTpOoCTpEeMUTENHHOE YCKOPEHUE 22.09
11 Ilepssiit 3akoH HptoToHa. BekTop cuibl 27,09 %
12 Bropoii 3akon Hetotona. PaBHonelcTByOmas cina 28.09 _p—gﬁuj#gn;;d;:
13 Tpernii 3akoH Herotona. Cynepno3unust cuil 99.09 %
14 Pemenne 3ana4 Ha npuMeHeHUe 3ak0HOB HeloTOHA 04.10 %
15 Cuna ynpyroctu. 3akoH ['yka 05.10 _Iji(r::uj;géiiszo
16 Pemenue 3amau mo reme «Cuia ynpyroctm» 06.10
17 JlaGoparophas padorta «OnpeneneHue KecTKOCTH np/p https://m.edso
HPY>KUHBI» 11.10 0.ru/ff0aee28
https://m.edso
18 Cuia TpeHus 12.10 aﬂlffom
19 Pemenwue 3amau mo teme «Cuina TpeHHsD» 13.10 %
20 Jlaboparophas pabota "Onpenenenue koddhduineHTa p/p https://m.edso
TPEHHS CKOJIbKEHUS" 18.10 o.ru/ff0af8be
21 Pemenwne 3amau mo teme "3akonsl Hetorona. Cria https://m.edso
ynpyroctu. Cuna tperus” 19.10 o.ru/ffOafb8e
29 Cuia TSXKECTH U 3aKOH BCEMUPHOTO TATOTCHHUSL. https://m.edso
Yckopenne cBOOOIHOTO TaJICHHS 20.10 o.ru/ff0afo44
Ypoxk-koubepenmus " J[BmkeHne TeI BOKPYT
23 rpaBUTAMOHHOTO 1eHTpa (ComHeuHas cucTeMa). p/p

T"amaxkTukn"

25.10
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https://m.edsoo.ru/ff0afb8e
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https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044

Pemtenne 3amau no teMe "Cuita TSDKECTH U 3aKOH

https://m.edso

24
BCEMHPHOTO TATOTCHUS" 26.10 o.ru/ff0af5f8
25 TlepBas kocmuyeckas ckopocthb. HeBecomMocTh 1 https://m.edso
Heperpy3ku 27.10 0.ru/ff0af33c
PaBHOBecue MaTepranbHON TOUKH. AOCOIIOTHO TBEPIOE httns://m.edso
26 Tesno. PaBHOBecre TBEPAOTo Tema ¢ 3aKpeIUIEHHON OChIO Eﬂ/ﬁom
BpallleHUs 08.11 '
27 MowmenT cunbl. LleHTp TsoxecTu 09.11
" " https://m.edso
28 Pemienue 3amau mo reme "MomeHT cuiibl. L{eHTp TsoKecTH 1011 o.ru/ffob02ba
29 IToaroToBKa K KOHTPOJILHOM PabOTE MO TeMe https://m.edso
"Mexanndeckoe qBIKeHHE. B3aumopeticTere Ten" 15.11 0.ru/ff0b0408
30 KonTtposbHas padota o teme "MexaHndeckoe o https://m.edso
IBIKeHne. BzanMonetictue Ten" P 16.11 0.ru/ffob06ec
31 NmMnynse Tena. UMmynbe cuiibl. 3aKOH COXpaHEHUSA https://m.edso
HMITYJIbCA. YIIPYTOo€ U HEyIPYTroe B3auMOJIEHCTBHE 17.11 o.ru/ffOb07fa
" " https://m.edso
32 Pemenue 3ana4d o teme "3aKOH COXpaHSHUS UMITYJIbCa 2211 o.1u/FOb096C
33 Ypok-koHbepeHus "PeakTnBHOE IBMKEHNE B TIPUPOJIE U /
i
TexXHUKe" PP 23.11
https://m.edso
34 Mexanndeckas pad0Ta U MOIITHOCTh 2411 o.ru/ff0b0asA
https://m.edso
35 Pabota cuibl TsHKECTH, CHITBI YIIPYTOCTH M CHJIBI TPEHUS 2911 o.ru/f0b0db3
Jlaboparophas pabota «OnpeneneHue paboThI CHITBI
36 TpeHMs MTPU PAaBHOMEPHOM JIBHKEHHUH TeJa Mo np/p
TOPU30HTAJILHOMN ITOBEPXHOCTH 30.11
37 Css13b 3HEpruu U paboThl. [loTeHnanpHas sHeprus 01.12
38 Kunerndeckas sneprus. Teopema o KHHETHYECKON https://m.edso
SHEPruu 06.12 0.ru/ffob0c32
39 3aKOH COXpaHEHHS PHEPTUH B MEXaHUKE 07.12
40 JlaboparopHas padota «/3yueHue 3aKkoHa COXpaHEHUS _y https://m.edso
SHEPTUM» pp 08.12 o.ru/ffOb12fe
https://m.edso
41 KoneGaTtenpHoe ABMKEHUE U €T0 XapaKTEPUCTUKU 13.12 o.ru/ffOb1858
42 3aryxaromue konedanus. BeiHyXIeHHbIE KOeOaHMs. https://m.edso
Pesonanc 14.12 0.ru/ff0b20f0
43 Marematuyeckuil ¥ NPyXKUHHBIA MassTHUKU 15.12
44 Ypoxk-uccneaoBanue «3aBHCUMOCTb ITEPHOA KOIeOaHHH o/ https://m.edso
OT JKE€CTKOCTHU IIPYXKUHBI U MACChl IPy3a» PP 20.12 0.ru/ff0b197a
45 [IpeBpaliieHre SHEPTHH TPU MEXAHUIECKUX KOJICOaHHIX 21.12
46 Jlaboparophas padota «OnpeaeieHne 4acToThl U iy https://m.edso
nepuoja KonebdaHuil mpy>KHHHOTO MasiTHUKa PP 22.12 o.ru/ffOblaec
JlaGoparophast padora «IIpoBepka He3aBUCHMOCTH
47 N https://m.edso
nepuoja KonebdaHuil rpysa, HOABEIICHHOTO K HUTH, OT p/p o.ru/ffob197a
MAacCHI Tpy3a 27.12 '
48 Mexannueckue BoiaHbI. CBOWCTBA MEXaHUYECKHUX BOJIH. https://m.edso

28.12

0.ru/ff0b21fe
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HpOI[OJ'II:HLIe 1 TTOIICPCYHBIC BOJTHBL

Ypok-koHpepeHius "MexaHu4eCKHe BOJHBI B TBEPIOM

49 tene. CelicMuUecKre BOJTHBI" mp/p 29.12
50 3Byk. PactipocTpanenue n oTpakeHHe 3ByKa 10.01
51 Ypok-uccinenoranue "HabmaroaeHne 3aBUCHMOCTH BBICOTHI plp
3ByKa OT YacCTOTHI" 11.01
59 I'poMKOCTB 3ByKa M BBICOTa TOHA. AKYCTHYECKHHA
pe30HaHC 12.01
53 Ypok-koHbepernuus "YnpTpa3Byk U HHQPa3BYK B p/p https://m.edso
MpHUpo/JIe M TeXHHUKe" 17.01 o.ru/ffob23ca
54 IToaroroBka Kk KOHTPOJIBEHOM paboTe 1Mo TeMe "3aKOHBI https://m.edso
COXpaHeHUs. MexaHH4YeCKue KojieOaHus U BOJTHBI" 18.01 0.ru/ffob25f0
55 Kontponbnas pabota o Teme "3aKoHBI COXpaHSHHS. s
MexaHunueckre KojeOaHus U BOJHBL" 19.01
56 OJEeKTPOMarHuTHOE MoJie. DJIEKTPOMATrHUTHBIE BOJIHBI hutps //m.edso
24.01 0.ru/ffOb2abe
57 CBo#iCTBa 3JIEKTPOMArHUTHBIX BOJIH 25.01
Ypok-koubepernnus "llIkana 3meKTpOMarHUTHBIX BOJH. httns://m.edso
58 HCHOJ353OBaHHe AJIEKTPOMArHUTHBIX BOJIH JUTSI COTOBOM np/p _pio.ru /F10b2fe6
CBSI3U 26.01
VYpok-uccnenosanue "M3ydeHne CBOMCTB
59 C)JIIZ!KTpOMaFHI/ITHBIX BonHy::I MTOMOIIIBEO MOOHITEHOTO p/p Aups.//m.edso
0.ru/ff0b2c6e
tenedona” 31.01
60 Pemrenue 3agau Ha onpeeneHre YacTOTHl U AJTMHEI
3JIEKTPOMArHUTHON BOJIHBI 01.02
61 DIeKTpoMarHuTHas npupozga cera. CKOpocThb CBETa. https://m.edso
BonHoBBIE cBONCTBa CBETA 02.02 0.ru/ff0b31d0
62 Uctounuku ceera. IIpsiMosinHEeTHOE pacpoCcTpaHEHUE https://m.edso
ceeta. 3atmenus Connua u JIyHb 07.02 0.ru/ffoh3658
63 3aKoH oTpakeHus cBeTa. 3epkaia. Pemenune 3a1a4y Ha https://m.edso
MPUMEHEHUE 3aKOHA OTPAXKEHUS CBETA 08.02 0.ru/ffob38c4
64 [Ipenomnenue cBeTa. 3aKOH NPEIOMIICHHS CBETA ps./im. 2l
09.02 0.ru/ff0b3aea
IlonHOE BHYyTpEeHHEE OTpaXeHue cBeTa. Mcnonbs3oBanne
65 MIOJIHOTO BHYTPEHHETO OTPAXKEHHSI B ONITHUECKUX https. //m.edso
0.ru/ff0b3c5c
CBETOBOJAX 14.02
JlaboparopHas pabota "HccrnenoBanre 3aBUCUMOCTH yIiia | p/p
66 MIPEIOMIICHHSI CBETOBOI'O JIy4a OT yIJia MaJIcHHs Ha
rpaHuue "Bo3ayx-cTekiao"" 15.02
VYpok-koHpepenuus "Hcrnonb30BaHne MOJIHOTO p/p
67 BHYTPEHHETO OTPaKEHHUS: CBETOBOJIbI, OIITHKOBOJIOKOHHAS
CBsi3p" 16.02
68 JIunzel. OnTuyeckas cuina JUH3bI 21.02 %
69 [ocTpoenne n300paskeHuid B TMH3aX e im a0
22.02 0.ru/ffob444a
20 Jlaboparophas pabota "Onpenerenue GOKyCHOro p/p https://m.edso
PaccTOSHUS U ONITHYECKON CHJIBI cOOMparoen JINH3b!" 28.02 0.ru/ff0b4206
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71 Ypoxk-kordepenus "OnTuaeckue TMH30BbIC PUOOPHI" np/p 2902 %
https://m.edso
72 I';ma3 xak onTudecKas cCucTeMa. 3peHue 01.03 W
73 ypOK-K"OH(bepeHHI/Iﬂ " ledextni 3penus. Kak coxpaHutb p/p
3penue 02.04
74 Paznoxxenue 6enoro ceeta B criektp. OnbiTel Hl0TOHA. https://m.edso
CroskeHHe CIIeKTpalibHBIX IIBETOB. Jlucmepcus cBera 06.03 0.ru/ff0c0f4c
JlaGopaTtopHast pabota "OMBITHI ITO Pa3IOKCHUIO OEIIOTO p/p
75 CBETA B CIICKTP M BOCIIPUATHIO I[BETA MTPEIMETOB IIPH UX tps://m.edso
HaOJIOACHUH Yepe3 IBETOBBIC (PHILTPHI" 07.03 0.1u/ff0c0e2a
76 Ypok-tipakTakyM "BoTHOBBIE CBOWCTBA CBETA: p/p
nucnepcusi, uaTepdepernus u nudpaxus” 13.03
77 Omnrithl Pe3epdhopra u mraneTapHas MOJIENb aTOMa 14.03 _pizf:u%gz;d:;
78 [Toctynatet bopa. Mogens aroma bopa 15.03
79 Hcnyckanue u norfomieHne cBera arToMmoM. KBaHTHI. https://m.edso
Jluneiiuateie CIEKTPBI 20.03 0.ru/ff0c144c
80 Ypok-nipaktakym "HabnroneHne cieKTpoB HCITyCKaHHS" p/p 92103 %
81 PagnoakTUBHOCTE U €€ BUIBI 2203 %
82 Crpoenue atomHoro siapa. Hykinonnas Mozens 03.04 %
83 PapnoaktuBHbIe peBpatieHust. M3oTomsr 04.04 %
84 Pemienue 3am1a4 o teme: "PajnoakTUBHBIE TIpEBpaIeHUs " 05.04 _p—zt:ujf;i)n;ﬁ)d:;
85 Ilepuon momypacmana 10.04
86 Ypok-koH(pepeHusa "PagroakTHBHBIE U3TyYEHHS B p/p https://m.edso
MpUpOAE, MENULIUHE, TEXHUKE" 11.04 0.ru/ff0c2126
87 SInepHsble peakunn. 3aKOHBI COXpaHEHUS 3apaJ0BOr0 U https://m.edso
MacCOBOTO YHCEN 12.04 0.ru/ff0c1c58
88 DHeprus CBS3M aTOMHBIX si7iep. CBS3b MacCHl M SHEPTHH 17.04 %
89 Pewenue 3anay o teme "SAnepHele peakun" 18.04
90 Peakuuu cunTesa u aenenus saep. ICTOUHUKY SHEPruu https://m.edso
ConHua u 3BE371 19.04 o.ru/ffocle88
o1 Ypok-koHbpepeHus "Hz[epflaﬂ JHEpreTUKa. ﬂeﬁCT]iHﬂ np/p
PaJMOaKTUBHBIX M3JTyUYECHHUH HA )KMBBIC OPraHU3MbI 24.04
0 ’ITIO)II‘OTOBKa K KOHTPOJIBHOH paboTe 1mo TemMe https://m.edso
Kiz:;z;;zza;l;:;l;;none. DNEeKTPOMarHUTHBIC BOJHBIL. o _pio.ru 102236
93 KonTtposbHas padoTa o Teme "INeKTpOMarHuTHOE TIoJe. x/p
OneKTpoMarHuTHBIE BOJTHBI. KBaHTOBbIE sBIEHUS" 26.04
94 [TorTOpenue, 06001IcHKE. JTabopaTopHbie pabOTHI 11O p/p https://m.edso
Kypcy "B3aumonelicteue ten" 02.05 0.ru/ff0c245a
95 IToBTOpenwue, o6o0eHre. Pemenne pacueTHpIX U 03.05 https://m.edso
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KaueCTBEHHBIX 3a/1a4 1o TeMe "TemnoBsie nmporecco"”

0.ru/ff0c2572

IToBTOpenwue, o6o0meHre. Pemenue pacueTHRIX U

https://m.edso

96 KaquTBeHIij 3ama4 o teme "KIIJI TermmoBbix o.ru/ff0c2a22
nBurareiein” 08.05

97 [ToBTopenue, 06o6mIeHre. Pemene pacueTHBIX U https://m.edso
KauecTBeHHbIX 3a7a4 1o teme "KIIJI anexTpoycTtaHoBoK" 15.05 0.ru/ff0c2b30

08 IToBTOpenwue, o6o6meHNe. JTabopaTopHbie pabOTHI 1O plp https://m.edso
Kypcy "CBeroBbie sSBJICHHAS" 16.05 0.ru/ffoc2c52

99 IToBTOpeHME, 0600MmeHHe. PaboTa ¢ TeKCTaMHU 110 TEMe https://m.edso
"3aKOHBI COXpaHEHMsI B MEXaHUKe" 17.05 o.ru/ffoc2d6a

100 [ToBTopenue, o6o6menue. PaboTa ¢ TekcTamu 1o TeMe https://m.edso
"KoneGanus u BOIHBI" 22.05 0.ru/ffoc2e82

101 IToBTOpeHME, 0600MmEeHNEe. PaboTa ¢ TekCTaMH 110 TEMe https://m.edso
"CBeTOBBIC SIBICHHS" 23.05 0.ru/ff0c3044

102 IToBTOpenwue, o6o0menne. PaboTa ¢ TekcTamu 1Mo Teme
"KBanrtoBas u sjaepHas ¢pu3uka” 24.05
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