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IosicHUTEJbLHAA 3aANMNCKA

OO0umas xapakrepucTuka yueOHoro npeamera « Du3suka»

Kypc ¢uzuku — cucremooOpa3yrommii 1jisi €CTEeCTBEHHO-HAYYHbIX YYEOHBIX MPEIMETOB, MOCKOIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE MPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, OMOIOruel, acTpoHOMUe 1 pu3nyeckoil reorpadueit. duznka — 310
OpeIMeT, KOTOPbIA HE TOJIbKO BHOCHUT OCHOBHOM BKJIaJ B €CTECTBEHHO-HAYUYHYIO KapTHHY MHUpPA, HO W NPEIOCTaBiseT Haubosee
SCHbIE 00pa3libl MPUMEHEHUS HAYyYHOTO METOZa IO3HaHUs, T. €. Clocoda MOMy4YeHHs JOCTOBEPHBIX 3HaHMU O mupe. Hakoner,
¢usnka — 3TO MpPEeAMET, KOTOPbIM Hapsay C JAPYTMMU €CTeCTBEHHO-HAYYHBIMU IMpEeJAMETaMU [JOJKEH JaTh OO0Yy4YarouuMmcs
npecTaBiIeHre 00 YBIEKATeIbHOCTH HAYYHOTO UCCIIE0OBAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPHITHSI HOBOTO 3HAHMUSI.

Opna w3 raBHBIX 3a7ad (pusmyeckoro oOpa3oBaHHUS B CTPYKType oOIIero oOpa3oBaHHUS COCTOUT B (POPMUPOBAHUU
€CTECTBEHHO-Hay4YHON I'paMOTHOCTHM M MHTEpeca K HayKe Yy OCHOBHON Macchl OOydaroluxcs, KOTOpblE B JajbHeileM OynyT
3aHATHI B CaMbIX pa3HOOOpasHbIX cepax aesTenpHocTH. Ho He MeHee BakHOHM 3anayeil sABISETCS BBISIBIEHHE M IOJATOTOBKA
TAJAHTJIMUBBIX MOJIOJBIX JIOAEH IS MPOJOJKEHHMsT 00pa30BaHMsA M JalibHEHIIeH MpogecCHOHANbHON JESATENIbHOCTH B 00JacTu
€CTECTBEHHO-HAY4HbIX MCCJEIOBAaHUN U CO3AaHMM HOBBIX TEXHOJIOTMH. COracHO NPUHATOMY B MEXIYHApOJIHOM COOOIIECTBE
ornpenaeneHuto, «EctecTBeHHO-HayyHasi TPAMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHUMAaTh aKTUBHYIO IPAKIAHCKYIO MO3ULUIO
10 OOIIECTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HaYKaMH, U €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO -
Hay4yHbIMU uaesiMu. HayyHO TrpaMOTHBIH Ye€lIOBEK CTPEMUTCS Y4yacTBOBATb B apryMEHTHPOBAHHOM OOCYXJIEHUH MpoOJieM,
OTHOCSIIIIUXCS K €CTECTBEHHBIM HayKaM U TE€XHOJIOTHSM, YTO TPEOYET OT HEro CAEAYIOIUX KOMIETEHTHOCTEH:

HAy4YHO OOBSCHATH SIBJICHUS, OLICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS,

MHTEPIIPETUPOBATH JaHHBIC U UCIIOJIb30BaTh HAYYHBIE 1OKA3aTEIbCTBA Ul IIOJIy4EHUS BBIBOJOB.

N3yuyenne ¢u3nku CrnocoOHO BHECTH pelIAlouIMii BKIaad B (QOPMHUPOBAHHE €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
00yJaromuxcs.



Lesn n3yyeHus yueOHOro npeamera « Puzuka»

enn m3ydenus UMK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3zoBaHus ompesescHsl B KoHieniuu npenomaBaHust yueOHOro
npeameta «dusnkay B 00pa3oBaTenbHbIX opraHu3auiax Poccuiickoit deaepanuy, peaan3yomuXx OCHOBHbIE 00111€00pa30BaTeIbHbIE
nporpammel, yTBepxkaE€HHON pemenreMm Kosernn MunucrepctBa npocsemieHust Poccuiickoit @enepatiyiv, MpoTOKoa OoT 3 Aekadps
2019 r. Ne IIK-4BH.

Henu uzydyenus GU3nKu:

NpUOOpETeHHE UHTEpPEca U CTPEMJICHUSI 00YYaIOUMXCsl K HAYYHOMY M3YYEHHIO MPUPObI, PA3BUTHE WX MHTEIJIEKTYalIbHBIX
U TBOPYECKUX CIIOCOOHOCTEN;

pa3BHUTHE MPECTABICHUN O HAYYHOM METO/ie TO3HaHUS U (POPMUPOBAHUE UCCIIEOBATEIBCKOTO OTHOUIEHUS K OKPYXKAIOLUM
SIBJICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUsI KaK pe3yjbTaTa HM3y4eHUS OCHOB CTPOCHMS Marepuu U (yHIAaMEHTAIbHBIX
3aKOHOB (PU3UKH;

(dbopMupoBaHUE TIPEICTABICHUN O poJId (PU3UKH IJIs1 PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cdepax Oynymier mpoecCHoHATbHON NeATEIbHOCTH, CBSI3aHHOW C (PU3UKOI,
MOJICOTOBKA K JaJibHEHIIIeMy OO YUYeHHIO B TOM HalpaBJICHUU.

JlocTrkeHue 3TUX 1eIeil Ha YPOBHE OCHOBHOI'O 00111eT0 00pa3oBaHusi 00ecreunBaeTcs peuieHueM CIeIyIoNIUX 3a1au:

NpUOOpETeHNE 3HAHWUU O MUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXAHMYECKHUX, TEIUIOBBIX, DJCKTPUUYECKUX, MATHUTHBIX U
KBaHTOBBIX SIBJICHUAX;

IpUOOPETEHNE YMEHUHN OMUCHIBATH U OOBIICHATH (PM3HUECKHUE SIBJICHUS C UCTIOJIB30BAHUEM TIOJyUYCHHBIX 3HAHUH;

OCBOCHHE METOJOB PEHICHUS MPOCTEUINNX PAacUETHBIX 3a/lady C HUCIOJIb30BaHMEM (U3MYECKUX MOJENel, TBOPUYECKHX U
MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/a4Y;

pa3BUTHE YMEHUN HAOIIOAaTh MPHUPOJHBIC SBICHUS U BBINOIHATH OIBITHI, JIAOOpAaTOpPHBIE PAOOTHl U IKCIEPUMEHTAIbHBIC
MCCJIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPUTEIbHBIX IPUOOPOB;

ocBoeHHEe NpUEMOB paboTel ¢ uHPopManueil (U3MUECKOro CcOAepX aHMs, BKIOYas HHPOPMALUI0O O COBPEMEHHBIX
JTOCTHXKEHUAX (PU3MKH; aHAJIN3 U KPUTUYECKOE OIICHUBAaHHE WH(OpMaLINK;

3HaKOMCTBO cO cdepamu MpodeccruoHaTbHON NeATeNbHOCTH, CBSI3aHHBIMU C (PU3UKON, M COBPEMEHHBIMU TEXHOJOTHSMH,
OCHOBaHHBIMHU Ha JOCTIKEHUAX PU3NUECKON HAYKH.

Ha ocHoBe u3yuenusi Mmarepuaina Kypca (U3MKH MpoJoKaTh pa3BuBaTh y yuamuxcs ¢ HOA MbicauTenbHble onepaluu,
IIPU U3YYEHUH (PU3NYECKUX 3aKOHOB, TEOPUIA; 00pa3HOro, JOrMYECKOTrO MBIIIJIEHUS, IPU PELIEHUH 33/]1a4; pa3JINuHbIe BUIbI TAMSATH



M BHUMAaHUS, TPU HM3YYCHUU HAYYHOU JEATENLHOCTH YYEHBIX; (OPMUpPOBATH HAYYHYIO pEuUb, C MPUMEHEHHEM (U3UYECKOU
TEPMUHOJIOTUM Ha BCEX JTamax OOYy4YEeHUS M OCYIIECTBISATH KOPPEKIUIO JIBUTATENbHBIX HApPYIICHUHW TMpPH BHIIOJTHEHUU
MPAaKTUYECKUX 3aJaHuil WU J1abopaTOpHBIX padoT. MakcuManabHO CBSI3BIBATH MpHOOpETaeMble 3HAHUA C MPAKTUUECKOU
NESATeIbHOCTBIO ¥ TTOBCETHEBHOM JKU3HbBIO yUaIlIUXCS, Pa3BUBATh YUEOHYI0O MOTUBAIMIO K MO3HABATEIbHON JIEITEIIbHOCTH.

IIpuHUMIBI ¥ MOAXOABI K PeaJu3ali NPUMEPHOU aJaliTUPOBAHHON NPOrpaMMbl

Junamuunocms eocnpusimus yuebnoeo mamepuana. llpearnonaraer MCHOIb30BaHWE 3aJaHUN IO CTENEHU HapacTaroliei
TpynHoctu. CreayeT monOuparb 3afaHusi, MPH BBIMOJIHEHHUH KOTOPBIX HCIONB3YIOTCS JEHCTBUS Pa3IMYHBIX aHAJIU3aTOPOB:
CIIyXOBOTO, 3pUTEIILHOTO, KHHECTETUYECKOTO.

Ipunyun npooykmuenoti obpabomku ungopmayuu. B 1ensax nydimero ycCBOCHHS Ipeamera, pabodas mporpamMma
COCTaBIIICTCA TakuM 0O0pa3oM, YTOOBI HMMETh BO3MOXKHOCTH YBEJIHYUTH KOJMYECTBO YACOB IO BCEM TeMaM, HUCKIIOYUTH
HeoOs3aTENbHBIE TEMBI, COKPATUB 00BEM TEOPETHMUECKOI0 MaTepuaia, COXPaHWB MPU ITOM KaK MHUHHUMYM Oa30BbI ypOBEHb
MOJICOTOBKHU 00y4Yaronuxcs. Y IeIuTh OOJbIliee BHUMAaHUE HATISITHO-IMITMPUYECKON ACSTENbHOCTU. Teopuss MOXKET u3ydyaThcs 0e3
BBIBOJIA CIOKHBIX (popmyi. 3agaun, TpeOyromre TPUMEHEHHS CIOKHBIX MaTeMaTUYECKUX BBIYMCICHUNW U (OPMYJ, PEIIaloTCs B
KJlacce ¢ TMOMOIIBI0 y4uTens. B ydeOHBI mporecc HEOOXOMMMO BKIIIOUATh 3aJlaHUs, MPEANONaramilue CaMOCTOSITEIbHYIO
00paboTKy WHpOpMAIUK 00YyJarOITUMHUCS C HCIIOJIB30BAaHWEM JIO3MPOBAHHOM ITOATAITHOW IMMOMOIIM Tiexarora. [IpenBapurenbHO
yautenb oOydaeT paborate ¢ uH(popmarmuedr mo oOpasily, anroputMmy, BorpocaM. OOydaromuics OCYIIECTBISET TEPEHOC
MOKa3aHHOTO crioco0a 00paboTku HHPOPMAIIUK Ha CBOE MHANBUAYATHHOE 3aJJaHUE.

Ipunyun unousuoyanvHo-ougppepenyuposannozo nooxoda. llpu peanmzanuu aganTUPOBAHHOW MPOTPaMMBbI HEOOXOIMMO
MCIOJIb30BaTh AU (epeHIUPOBAHHBIA TOIX0J K KaXJAOMy 00ydYaromiemMy corjacHO ero auaraoza u pekomenmamuii [IMIIK. B
npoiiecce OOy4eHHs, YUUTENb YUYUTHIBAET TaKU€ OCOOCHHOCTH OOYYalOIIEerocs, KaKk pa3BUTHE ABUTATEIbHOU cepbl, HapylIeHUE
oO1eil MoTopuku (0011asi HANPSHYKEHHOCTh WM BSUIOCTh, HETOYHOCTh JBHXKCHHUH, Mapajiuyu, Mape3bl, HAIUYWE UX OCTATOUHBIX



SIBJICHUH); OCOOEHHOCTH PabOTOCTOCOOHOCTH (YTOMISIEMOCTb, HCTOIIAEMOCTh, PACCESIHHOCTh, MPECHIIAEMOCTh, YCUIYUBOCTb,
TeMII pa0OoThl; YBEIMYEHHE KOJUUYECTBA OMMOOK K KOHITY YpOKa WIIM IIPU OJHOOOPA3HBIX BUIAaX JEATEILHOCTH). TOHKHE ABHMIKCHUS
MaJbleB HEPa3BUTHI MPAKTUUECKHU Y BceX oOydaromuxcs. [loaToMy nepen yuutenem CTOUT 3a7a4a COBEPIIICHCTBOBAHUS JIBHXKCHUN
1 CEHCOPHOTO Pa3BUTHUSI MIPHU BHITTOTHEHUU MPAKTUYECKUX U Ja0OpaTOpHBIX paboT. [Ipu HemocTaToyHOM pa3BUTHU YCTHOW pedw,
TYTOYXOCTH TIPU TPOBEACHUU TEKYIIETO M UTOTOBOIO KOHTPOJISI HCIOJB3YET METOMbl, OOJIeTYallue JOCTHXKCHUS
MOJIOKUTENILHOTO pe3yJibTaTa U HE TPABMUPYIOIIYIO IICUXUKY 00YyUatOImnXCs.

Ipunyun momusayuu K yueruro. ITOT MPUHIIUI TOPA3YMEBAET, YTO KaXJ10€ Yy4eOHOE 3aJlaHue JOHKHO OBITh YETKHUM, T.C.
oOy4aronuics JOHKEH TOYHO 3HATh, YTO HAJO0 CAENarTh JJis MOJy4eHHs pesyibrara. ¥ oO0ydaromierocsi B ciiydae 3aTpyIHCHUS
JIOJKHA OBITH BO3MOKHOCTB BOCIIONIL30BATHCSI OMIOPOH 10 00pasIly, 1Mo aaropuTMy (3a0bLT - MOBTOPIO - BCIIOMHIO - CJIEJIAI0).

OnuuM W3 MyTed TMOBBIMICHUS MOTHBAIUM M A(H(PEKTUBHOCTH y4eOHOH IEATEIbHOCTU SIBISETCS BKIIOYCHHE y4YalIUXCS B
y4eOHO-UCCIIEIOBATEILCKYIO U TPOCKTHYIO ACATEILHOCTh, KOTOPAs UMEET CIIEIYIOINEe OCOOCHHOCTH:

e I[ICJIM W 3aJlaud AITUX BHUJOB JICSITEIBHOCTH YYalIUXCS OMNPENENAIOTCS KaK WX JHWYHOCTHBIMH MOTHUBaMH, TaK U
COITMAIBHBIMU. DTO O3HAYAET, UTO TaKas JEATEIbHOCTb JOJDKHA OBITh HAlpaBjieHA HE TOJHKO Ha TMOBBIINICHHWE KOMIIETCHTHOCTH
MOJPOCTKOB B MPEIMETHOM 00JIACTH OMPENENICHHBIX YUeOHBIX TUCIMIUINH, HE TOJBKO HAa Pa3BUTHE HMX CIOCOOHOCTEH, HO W Ha
CO3/IaHuE MPOAYKTA, UMEIOIIEr0 3HAUUMOCTbD JIJIsl IPYTHX;

e y4eOHO-HCCIIEIOBATENIbCKAS U MTPOCKTHAS NESATEIHHOCTh JIOJDKHA OBITh OpraHU30BaHAa TaKUM 00pa30M, YTOOBI ydaluecs
CMOTJIA peaJIn30BaTh CBOU MOTPEOHOCTH B OOIIEHUH C OJTHOKJIACCHUKAMU, YUYUTEIAMU U T. 1. CTPOsl pa3IuyHOTO pOjia OTHOIICHUS
B XOJE IUEJICHANPABICHHOW, IMOUCKOBOM, TBOPYECKOW M MPOAYKTUBHOM AEATEIBHOCTH, YYaIlMECS OBJIAJCBAIOT HOPMaMH
B3aMMOOTHOIIICHUHN C pa3HBIMHU JIIOJIBMH, YMEHHUSMH TIEPEXOAUTh OT OJHOr0 BHIA OOIICHHS K JIPYyroMy, IpUOOpEeTaroT HABBIKH
WHIUBUIYaJIbHONH CAMOCTOSTEILHON Pa0OThI U COTPYIHUYECTBA B KOJIJICKTHBE;

e opra"uzanusa y4eOHO-HUCCIETOBATEIBCKUX W IMPOCKTHBIX PaboT oOydarommxcs oOecrledrBaeT COYCTaHHWE Pa3IMYHBIX
BHJIOB TIO3HABATCIILHON JEATEIbHOCTH. B 3THX BHAAX ACATEILHOCTH MOTYT OBITh BOCTPEOOBaHBI IMPAKTUYCCKH JTHOOBIC
CITOCOOHOCTH MOJPOCTKOB, PEATM30BaHbI JUUHBIC TIPUCTPACTHS K TOMY WJIM HHOMY BUJY JICSATEIHHOCTH.

XapakTepucTHKA 0c00bIX 00pa30oBaTeIbHBIX MOTPeOHOCTEH
® HENPEpPHIBHOCTh KOPPEKIIMOHHO-PA3BUBAIOIIETO MPOIECCa, PEATU3yeMOro Kak Yepe3 COJAEp:KaHhe 00pa3oBaTeIbHBIX
obmacTeil, Tak ¥ B IPOIECCe WHANBUIYaTbHON PabOTHI;

® BBEICHHE B COJACp)KaHWE OOYYCHHs CIEIHAIBHBIX pa3/ieJioB, HEe NPHCYTCTBymmX B [Iporpamme HOpManbHO
Pa3BUBAIOIIMMCS CBEPCTHUKAM;



® UCIIOJIb30BAaHUE CIHEUUATbHBIX METOAOB, MPUEMOB U CPEACTB OOy4YeHHs (B TOM 4YHCIE CHEUATU3UPOBAHHBIX
KOMITBIOTEPHBIX TEXHOJIOTMH), 00€CIIEUNBAIOIINX PEANTH3ALUI0 00yUEHUS;

® UHIMBHUAyaIHU3alUsg O0Oy4eHUs: TpeOyeTcs B OOMbIICH CTENEHU, YeM JIJIsi HOPMATUBHO Pa3BUBAIOIIETOCS O0yUYaroIerocs;

® HEoOXOIMMO WCIOJNBb30BAaHUE OMNOp C JeTalu3alell B (opme aaropuTMoB sl KOHKPETH3alUUu JEHCTBUU MpHU
CaMOCTOATEIBHON paboTe, obecrieueHre 0codoi MPOCTPAaHCTBEHHOU U BPEMEHHOW OpraHu3aluu 00pa3oBaTeIbHOU CPEIbI.

e crenuanbHOe O0ydYeHHE «IepeHOoCY» CPOPMHUPOBAHHBIX 3HAHWNW W yYMEHUH B HOBBIC CHUTyallUd B3aWMOJCUCTBHUS C
JNEHCTBUTENBHOCTHIO;

e cCrienMagbHas TOMOIIb B Pa3BUTHUH BO3MOKHOCTEH BepOabHOM 1 HeBEepOaThbHOW KOMMYHHKAIIMH HA YPOKax (PU3UKH.

MecTto yueOHOro npeamera « ®u3suka» B y4eOHOM IIaHe
B cootBerctBun ¢ ®I'OC OO0 dusuka sBisercs: o0s13aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO 001Ier0o 00pa3oBaHUSI.
JlanHast mporpamMma npeaycMaTpuBaeT udyueHue Gpusuku Ha 6a30BoM ypoBHE B 00bEMe 1o 2 4 B Hepento B 7, 8, 9 u 10 kmaccax.

Conep:xkanne yueOHOro npeamera « ®usnka

7 kJj1ace

Paznen 1. ®uzuka u eé poJib B MO3HAHNM OKPYKAKOIIETr0 MUPA

dusmka — Hayka o mpupoje. Spnenus npupoasl (MCL). dusnueckue sBNeHUA: MEXaHWYECKHE, TEIIOBLIE, JIEKTPUUECKHUE,
MarHUTHBIE, CBETOBbBIE, 3BYKOBBIE.

dusndeckne BenMWUMHBL M3Mepenne ¢u3nmyecknx BenuuuH. Dusmdeckue npubopsl. IlorpemHocTh  M3MEpeHUi.
MexayHapoHasi CUCTEMA €IUHHII.

Kak ¢wusuka m apyrue ecTeCTBEHHbIE HAyKHW HM3y4dalOT Tpupoay. EcTecTBEeHHO-HAay4YHBIM METOJ TO3HAHUWA: HAOIIOICHHE,
MMOCTAHOBKA HAYYHOT'O BOTPOCA, BBIABHIKEHUE TUIIOTE3, SIKCIIEPUMEHT IO MTPOBEPKE TUMOTE3, 00BICHEHNE HAOII0IaeMOTO SIBIICHHS.
Onucanue GU3NYECKUX SBICHHUH C IIOMOIIBIO MOJIETIEH.

JHemoncmpayuu
1. MexaHudeckue, TeIIOBbIC, JIEKTPUUECKHUE, MATHUTHBIC, CBETOBBIC SIBJICHHUS.
2. dusuyeckue NpuOOpPsI U MpoIeIypa MPSIMbIX U3MEPEHUN aHATIOTOBBIM U ITU(PPOBLIM MPUOOPOM.

1 MC - 3/1eMeHThbI CoZepXaHus, BKJIIOYAKILIWEe MeXKIIpeAMeTHbIe CBA3H, KOTOPbIe no;(p06Hee PacCKpbIThI B TEMAaTUY€CKOM IIJIAaHUPOBAHUU.



Jladopamopuvie padomut u onvimor®

Omnpenenenne LUEHbI JeIeHUs MIKAIbl U3MEPUTEIBLHOrO MPUOOpA.

N3mepenne paccTossHUN.

N3mepenne 00bEMa )KUIKOCTU U TBEPIOIO Tea.

Onpenenenue pa3MepoB MAJIbIX TEJL.

N3mepenue TeMinepatypsl Py MOMOIIHN KUJKOCTHOTO TEPMOMETPA U TATUNKA TEMIIEPATYPBHI.

[IpoBeneHre WMCCIIEIOBAHUS O MPOBEPKE THIOTE3bI: JAIbHOCTh MOJETA IMapuKa, MYIICHHOTO TOPH30HTAIBHO, TEM
OoJibiie, 4eM OOJIbIIIE BBICOTA MTyCKA.

Pasnen 2. IlepBoHayabHbIe CBeIeHUS O CTPOCHUH BelIeCTBA

CrpoeHue BellecTBa: aTOMbI M MOJIEKYJIBL, UX pazMepbl. ONBIThL, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBmxkenue dactuil BemecTBa. CBsi3b CKOPOCTH JIBXKEHMsSI YacTUIl ¢ Temmeparypoil. bpoyHoBckoe nBumxkenue, auddysus.
B3anmopelicTBue 4acTHUI BEIIECTBA: IPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSHUSI BEIIECTBA: CTPOCHHE Ta30B, KUAKOCTEH M TBEPABIX (KPUCTANIMYECKUX) Tel. B3auMOCBsI3b MEXIy

CBOMCTBaMM BCHICCTB B PA3HBIX arpCraTHbIX COCTOAHUAX M HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHUCM. OcobenHocTn arperaTHbIX
COCTOSIHUU BOJBI.

ok owdE

JHemoncmpayuu

1. HaGmonenrie OpoyHOBCKOTO JIBUKEHHUS.

2. Ha6monenne nuddysun.

3. HaGmronenue siBineHmnil, 00bACHAIOMUXCS TPUTSHKEHUEM WM OTTAJIKMBAHUEM YacTHI] BEIIECTBA.
Jlabopamopnuie pabomot u onvimol

1. OrneHka quaMeTpa aToMa METOJIOM PSI0B (C UCToJIb30BaHUeM (GoTorpaduii).

2. OMBITHI 1O HAOJIIOICHHUIO TEIJIOBOTO PACITUPEHUS Ta30B.

3. OmnbITHI IO OOHAPYKEHUIO ICUCTBUS CHII MOJIEKYJISIPHOTO MPUTIKCHHUS.
Pa3nen 3. /IBu:keHue U B3auMo/ieiicTBHE TeJl

Mexanunueckoe nBukeHune. PaBHomepHoe 1 HepaBHOMepHOE JiBH>KeHHE. CkopocTh. CpeaHsiss CKOPOCTh MPU HEPABHOMEPHOM
JNBH>KEHUH. Pacuér mytu u BpeMeHU JBHKEHUS.

SABnenue uHepnuu. 3aKOH MHEPIMU. B3anumojaeicTBue Ten Kak NMpUYMHA U3MEHEHMsS CKOPOCTH JABMIKEHHS Ted. Macca kak




Mepa UHEPTHOCTH Tena. [1noTHocTh BeniecTBa. CBs3b MJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHULE 00bEMA BEILIECTBA.

Cwia kak XxapakTepucTuka B3aumoneucTBua Ten. Cuna ynpyrocty M 3akoH ['yka. M3MepeHne CHIBI C IOMOLIBIO
auHamMoMmeTpa. SIBneHue Tarorenuss M cuia Tspkectd. Cuna Tsoxectn Ha Apyrux mianerax (MC). Bec Ttema. HeBecomocTs.
CnoxeHue cuil, HalpaBJICHHBIX 110 OJHOM npsamoil. PaBHoxaeicTByromas cui. Cuna TpeHus. TpeHue CKOJNbKEHUS U TPEHUE TTOKOSI.
Tpenue B npupoje u texuuke (MC).

Jemoncmpayuu

1. HaGmroneHre MexaHu4ecKoro IBUKEHUS Tea.

2. N3mepenue ckopocTu MpsSIMOIMHEHHOTO IBUKEHUS.

3. HaGmtonenue siBjieHUst HHEPIIUH.

4, HaGmonenne n3MeHeHus1 CKOPOCTH TIPU B3aUMOJICHCTBHUH TEJL.

5. CpaBHeHUE Macc 1Mo B3aUMOICHCTBUIO TEJI.

6. CrnoxxeHue cuJjl, HallpaBJICHHBIX 110 OJTHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBIKEHUS (LIApHKa B KUIKOCTH, MOJEIH DIIEKTPUYECKOTO0 aBTOMOOWIIA
U T. IL).

2. Omnpenenenue cpeHe CKOPOCTH CKOJBKEHUSI OpyCKa WU IIapuKa 10 HAKJIOHHOW MIIOCKOCTH.

3. Ornpenenenue mIOTHOCTH TBEPIOTO TENA.

4. OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsHKEeHUS (JieGopMariii) Npy>KUHBI OT MPHJIOKEHHON CHJITBI.

d. OMnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUSI CKOJIBKEHHUSI OT BEca Tella U XapaKTepa CONPHUKACAIOIIUXCS
MTOBEPXHOCTEM.

Pa3znea 4. JlaBjieHue TBEPABIX TeJl, :KUIKOCTEH U ra3oB

Hasnenne. CrocoObl YMEHBIIIEHUS W yBEJIWYEHUs AaBieHus. JlaBmeHue raza. 3aBHUCHMMOCTH JABJICHHS ra3a OT o0BbEMa,
temrneparypsl. llepenada naBieHus TBEPIABIMU TENaMH, JKUAKOCTSIMU M ra3zaMu. 3akoH [lackans. [lHeBMaruueckue MalllWHBI.
3aBUCUMOCTh JABJICHHUS J>KHJIKOCTH OT TiyOumnbsl. ['mapocrtatmueckuit mapamokc. CooOmaromuecs cocynbl. [mapaBiudeckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMmochepHoe maaBienue. [[puanHbl cyecTBOBaHUS BO3AYITHOW 00004y 3emun. OnbiT Toppuderu.
N3mepenne aTtMocdepHOTro AaBieHHs. 3aBUCHMOCTh aTMOC()EpHOTO MaBIICHHUS OT BBICOTHI HaJa ypoBHEM Mops. [IpubGopsr mms
M3MEpPeHUs aTMOC(HEPHOTO JTABICHHS.

JleficTBHe »XUIKOCTM W ra3a Ha MOrPY>KEHHOE B HUX TeNo. BriTankuparomas (apxumenoBa) cuja. 3akoH Apxumena.
[InaBanue ten. Bo3nyxoruiaBaHue.



Jemoncmpayuu

1. 3aBUCUMOCTb JIABJICHUS ra3a OT TEMIEPATYPHIL.

2. [lepenaua gaBieHUs )KUIKOCTBIO U Ta30M.

3. CooOwaroiuecs cocybl.

4, I'mapaBnuueckuii mpecc.

5. [IposiBnenue neicTBust aTMOCPEPHOTO AaBICHUS.

6. 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YaCTH TeJla U TUIOTHOCTH YKUJIKOCTH.

7. PaBeHCTBO BBITAJIKMUBAIOIICH CUIIbI BECY BRITECHEHHON HKUIAKOCTH.

8. VYcnoBue miiaBaHus TeN: IUIABaHUE WIM TOTPY>KEHUWE Tel B 3aBUCHUMOCTH OT COOTHOILIEHMS TUIOTHOCTEH Tena U
KHUJIKOCTH.

Jlabopamopnuie padbomot u onvimol

1. HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B JKUJIKOCTh YacTH TeJa.

2. OnpeneneHue BHITAIKUBAIOIIECH CUITBI, IEHCTBYIOIIEH Ha TEJ0, TOTPYKEHHOE B KUJIKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMUBAIOIICH CHUIIBI, IEMCTBYIONIEH HA TEJIO B KUAKOCTH, OT MACChI TeJa.

4, OnBbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOUIEH CHUJIBI, ACHCTBYIOIIEH Ha TENO B KHIKOCTH, OT 00BbEMaA
NOTPY>KEHHOM B KHUAKOCTh YACTHU TeJIa U OT TNIOTHOCTH KUIKOCTH.

S. KoHncTpyupoBanue apeoMeTrpa Wid KOHCTPYUPOBAHUE JIOJIKH U OTNIpeesieHne €€ rpy30M0AbEMHOCTH.

Paspnen 5. PaGora 1 MOIIHOCTB. JDHeprus

Mexannueckast pabota. MOIIIHOCTS.

[IpocThie MexaHW3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecusi phiuara. llpuMeHeHue mpaBuia
paBHOBecHs pbluara kK OJoky. «3onotoe mpaBuiio» mexanuku. KIIJ] mpocteix MexanusmoB. [IpocTbie MexaHW3MBI B OBITY U
TEXHHUKE.

Mexanunyeckas sHeprus. Kunernueckast u nmoreHuuanbHas sHeprus. [Ipespaiienue oqHOTO Bua MEXaHUYECKOW SHEPTUM B
Ipyroil. 3aKOH COXpaHEHHUs SHEPTUH B MEXAHUKE.

Hemoncmpayuu

1. [Ipumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnuie padbomot u onvimol

1. Omnpenenenue padOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBUKEHUH TeJIa 110 TOPU30HTATBHON MOBEPXHOCTH.

2. HccnenoBanue yciioBUM paBHOBECHS pblyara.

3. N3mepenne KII/] Hak1OHHOM ITIOCKOCTH.



4. N3ydeHue 3akoHa COXpaHEHHUSI MEXaHUYECKON YHEPIUU.

8 kiacce

Pa3znen 6. TenioBble sIBJIEHUSA

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKOM TEOpUU CTPOCHHS BeliecTBa. Macca M pa3Mephl aTOMOB U MOJICKYIL.
OMBITHI, MOATBEPIKIAIOIINE OCHOBHBIC MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPHHU.

Mogenu TBEPAOTO, KUAKOTO U Ta3000pa3HOTO cocTosiHUM BemiecTBa. Kpucramnudyeckue u amopdubie Tena. OObsiCHEHUE
CBOMCTB Ta30B, XUJAKOCTEH M TBEPIBIX TEI HA OCHOBE TMOJOXXEHUN MOJIEKYJIAPHO-KHUHETUUEeCKON Teopuu. CMauuBaHue U
KanmwuIsspHbIe siBieHUsl. TerioBoe paciupeHue U CKaTue.

Temneparypa. CBsi3b TeMIEpaTyphbl CO CKOPOCTHIO TEIJIOBOTO JIBHXKCHUS YACTHIL.

Buytpennsisi sneprus. CrnocoObl W3MEHEHUsS BHYTpPEHHEW OJHEpruu: TeIvlonepeaada W coBepiieHue padboTel. Buabl
TEIJIOTIEPeIaun: TETIONPOBOIHOCTh, KOHBEKIIHS, U3TyUYCHHE.

KomuuecTBo TemnoTel. YenpHas TEMIOEMKOCTh BellecTBa. TeriooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIJIOBOTO
Oaianca.

[InaBneHune u OoTBEepJEeBaHNE KPUCTALINYECKUX BEIIECTB. Y eibHas TeIuioTa riaBineHus. [lapoodpa3zoBaHue U KOHIEHCAIIHS.
Ucnapenne (MC). Kunenue. YaenpHas TemioTa mapooOpa3oBaHHs. 3aBHCUMOCTh TeMIIEpaTypbl KHUIICHHS OT aTMOC(HEpHOTO
napiieHus. BiaxHocTh BO3MyXa.

DHeprus TOIIuBa. Y AeJIbHas TEIUIOTa CTOpaHMUS.

[TpuHUOMTIBL paboThI TEIUIOBBIX JIBUTATEJIEN. KIIJT TEIUIOBOT'O
nBuratesns. TemioBble IBUTATENN U 3amuTa okpyxaromiei cpensl (MC).

3aKOH COXpaHEHMS U MPEBPALIEHUS SHEPTUHU B TeIIOBBIX npoueccax (MC).

JHemoncmpayuu
Ha6monenne OpoyHOBCKOTO IBUKEHUS.

Ha6monenne nuddysun.

HaGmoneHue siBjeHUNM CMaYMBaHUS M KalTWJUISIPHBIX SBICHUH.

HaOnrogeHnue TenaoBoro paciupeHus Ted.

N3MmeHenure naBiaeHus ra3a npy U3MEHEHUH 00bEMa U HarpeBaHWU WM OXJIAXICHUH.
[IpaBuna u3MepeHus: TeMIepaTypsl.

Buapr Temionepenaun.

OxnaxxieHre TIPu COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepiiieHuU pad0Thl BHEIITHUMH CUJIAMH.

CoNoaRLDNE



10. CpaBHeHHE TEIIOEMKOCTEN pa3InYHbIX BEILIECTB.

11. HaOmtoneHue KUMEHUSI.

12. HaOGmroneHue NOCTOSIHCTBA TEMIEPATyphl IPH TUIABICHUH.

13. Mopenu TEMI0OBbIX IBUTATEIICH.

Jlabopamopnuie padomot u onvimol

OMnbITEI MO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUS.

OMBITHI 1O BRIPAITMBAHUIO KPUCTAJJIOB MIOBAPEHHOM COJIM WJTK caxapa.

OMBITHI O HAOJIOJICHUIO TETIJIOBOTO PACHIUPEHUS Ta30B, JKUJIKOCTEH U TBEPABIX TEJ.

Onpenenenue AaBiaeHUs BO3AyXa B Oa/sIOHE IINPHUIIA.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs W OXJIAXKICHUS.
[IpoBepka THUMOTE3bl JUHEWHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA J>KHJKOCTH B TEPMOMETPUUYECKOW TpyOKe OT
TEMIIEPATYPHI.

ok whE

7. Ha6JIIO}IeHI/I€ U3MCHCHMU A BHYTpeHHeﬁ OHCPIUHU TCJIa B PE3YyJIbTATC TCIJIONICPCAAYN U pa6OTBI BHCIIHUX CHIJI.
8. I/ICCHGILOBE[HI/IG SIBJICHUS TEIIJIOOOMEHA IIpu CMCIIUBAHUN XOJ'IOI[HOﬁ 141 I‘OpH‘IGﬁ BOJBEI.
9. OHpe,IIGJIeHI/IG KOJIMYCCTBA TCIIJIOTHI, ITIOJITYYCHHOI'O BO,HOﬁ IIpu TETI000MEHE C Harp€TbiM MCTAJNIMYCCKUM IMUJIINHIAPOM.

10. Omnpenenenue yneabHON TEIIOEMKOCTH BELIECTRA.

11. Hccrnenosanue mpoiiecca UCIapeHus.

12. OmpeneneHrie OTHOCUTEIBHON BIIAXKHOCTH BO3/TyXa.

13. Omnpenenenue yneapHOM TETUIOTHI IIJIABICHUS JIb/IA.

Pa3zpnen 7. JaekTpudecknue 1 MATHUTHBIE SIBJICHHUS

OnekTpuzanus Ten. JBa poja saeKTpUYecKuX 3apsanoB. BiauMojneicTBue 3apsokeHHBIX Tenl. 3akoH KynoHa (3aBUCMMOCTH
CWJIBbI B3aUMOJICUCTBUSA 3aPSAKEHHBIX TEJl OT BEIMUUHBI 3aPSAJI0B U PACCTOSHUSI MEXKAY TEJIaMHM).

Onektpuueckoe mosie. Hanpspk€HHOCTh 3iekTpuyeckoro moiis. lIpuHIUI cyneprno3uiuu 3JIEKTPUYECKUX Mojed (Ha
Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3aps0oB. DJIEMEHTApHbIN diekTpudeckuil 3apsa. Ctpoenue atoma. [I[poBOAHUKH U TUAIIEKTPUKH.
3aKOH COXpaHEHHUS INEKTPUUYECKOrO 3apsia.

ONeKTPUUYECKUM TOK. YCJIOBUS CYIIECTBOBAHHUS JJICKTPUUYECKOrO TOKa. VICTOUHMKM TOCTOSHHOTO TOKa. JlelcTBus
ANEKTPUUYECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MATHUTHOE). DJIEKTPUUECKU I TOK B KUJIKOCTAX U razax.

Onektpruueckasd nenb. Cuiia Toka. DNEKTpudeckoe HampspkeHne. CONpPOTUBICHUE MPOBOJHUKA. Y IEIBHOE CONPOTHUBIICHUE
BelecTBa. 3aKkoH Oma J1s yyacTka uenu. [locnenoBarenbHoe U mapajuiesIbHOE COEAMHEHUE MPOBOIHUKOB.



PaboTta u MOIIHOCTH ANEKTPUUYECKOTO ToKa. 3akoH J[xoyns—JIeHma. DneKTpuyeckue 1Eenu U MOTPEOUTENH AIEKTPUUECKOM
sHepruu B ObiTy. KopoTKoe 3ambikaHue.

IlocTosnHble MarHuThl. B3aumoJelCTBHE IIOCTOSHHBIX MarHMTOB. MarumTHoe 1moJjie. MarHutHoe mojie 3eMJIM M €ro
3HAYEHUE I KU3HU Ha 3emuie. OnbIT Dpcrena. MarHUTHOE MOJE 3IEKTPUYECKOTO TOKa. [[puMeHeHHe 3JIEKTPOMAarHuTOB B
TeXHUKe. JleCTBME MAarHMTHOTO IMOJs Ha NPOBOAHUK C TOKOM. OJIEKTPOABUTATENbh IOCTOAHHOrO TOKa. Mcmosib30BaHuUE
BJIEKTPOJABUTATENIEN B TEXHUUYECKUX YCTPOKUCTBAX U HA TPAHCIIOPTE.

Onpitel @apaned. SABnenue snexktpomarHuTHo uHaykuuu. [IpaBuno Jlenua. Dnekrporenepatop. CrocoObl MOMydeHUs
ANEKTPUUYECKOM SHEPTUU. DIICKTPOCTAHIIUN Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTUU.

Jemoncmpayuu

1. DnekTpu3anus Tell.

2. JIBa pojia 3JIEKTPUUECKUX 3aPsJI0B U B3aUMOJICUCTBUE 3apsHKEHHBIX TEJI.
3. YCTpOUCTBO U IEMCTBUE HJIEKTPOCKOIA.

4, DneKTpocTaTuyecKast MHYKIIHS.

d. 3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

6. [TpoBOAHUKH U TUDIIEKTPUKHU.

7. MopaennpoBaHue CUIOBBIX JIUHUN 3JIEKTPUYECKOTO MOJIS.

8. M cTOYHMKYN NOCTOSHHOTO TOKA.

Q. JIercTBUS 3IIEKTPUYECKOTO TOKA.

10. DnexTpuyecKHil TOK B KHUIKOCTH.

11. T'a30Bblii pa3psi.

12. H3mepeHnue cuibl TOKa aMIIEPMETPOM.

13. H3mepeHue IEKTPUUECKOTO HAMPSIKEHUS BOJIBTMETPOM.
14. Peocrtar u Mara3uH CONPOTUBICHHU.

15. BzaumognelcTBHe NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHre HEBO3MOKHOCTHU Pa3/eiCHUS TIOJI0COB MarHUTa.
17. MoaenupoBaHue MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
18.  OmmIT DpcTena.

19. MarsauTHOe ToJie TOKa. DJIEKTPOMArHuT.

20.  JleiicTBHME MarHUTHOTO TOJIS HA TIPOBOJHHUK C TOKOM.

21. DnekTpoaBHUTaTeNh MOCTOSHHOTO TOKA.



22. VccnenoBaHue SIBICHUS JIEKTPOMArHUTHON MHIYKIIUH.

23.  Omnsitel Dapaes.

24.  3aBUCUMOCTb HAINPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUS.
25.  DJAEeKTpOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie padomot u onvimol

1. OneITH IO HAOTIOACHUIO AJICKTPU3ANNUN TEJ MHAYKIIHECH U ITPU COTIPUKOCHOBECHHUH.

2.  HccnenoBanue nelCTBUS SJESKTPUICCKOTO TOJIS HA MPOBOIHUKH U JTUDJICKTPHKH.

3. COopka u nmpoBepka pabOThI JIEKTPUIECKOH MU MOCTOSHHOTO TOKA.

4.  VI3mepeHwue u peryJIupOBaHKUE CHIIbI TOKA.

5.  HM3mepeHwue u peryIupoOBaHHUE HAMPSIKECHUS.

6.  HccnemoBaHue 3aBHCHMOCTH CHJIBI TOKA, WYIIETO Y€pe3 PE3UCTOp, OT CONMPOTUBIICHUS PE3UCTOPa U HANPSIKCHHS Ha
pe3ucTope.

7. OnbITHI, JEMOHCTPUPYIOIIME 3aBHCHMOCTD 3JICKTPUYCCKOTO COMPOTUBIICHUS MPOBOJIHUKA OT €r0 JJIMHBI, TUIOIIAJIH
TIOTIEPEYHOT0 CEUCHUS ¥ MaTepHaa.

8.  IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUH TIPU TTOCIIEA0BATEIHHOM COSTUHEHUH JIBYX PE3UCTOPOB.

9.  Ilpomepka mpaBuiia JIsl CHIIBI TOKA TPH TapajlIeIbHOM COSTUHEHUH PE3UCTOPOB.

10. Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIYILIETO YEPE3 PE3UCTOP.

11. OmnpeneneHre MOIIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIEIIEMON Ha pE3UCTOPE.

12. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIIYILIETO Y€pe3 JaMIIOUKY, OT HAIIPSKEHUS HA HEH.

13.  Omnpenenenue KIIJ] narpeBarens.

14. HccnenoBaHue MarHUTHOTO B3aUMOJICHCTBHSI TOCTOSTHHBIX MAarHUTOB.

15. H3ydyeHue MarHUTHOTO MOJISI TOCTOSTHHBIX MarHUTOB MPH X OOBEIUHEHUH U Pa3/ICIICHUN.

16. HccnenoBanue neHCTBUS ICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17.  OnpIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTH CHUJIBI B3aMMOJIEUCTBHS KATYIIKM C TOKOM W MarHuTa OT CHJIBI TOKAa U
HAIPaBJICHHSI TOKA B KaTYIIIKE.

18. H3ydeHue mecTBHSI MArHUTHOTO TTOJIS HA TIPOBOJTHHUK C TOKOM.

19. KoucTpynpoBaHue 1 U3y4eHHE pabOTHI DIEKTPOABUTATEIIS.

20. Usmepenue KIIJI anekTpoaBUTraTeIbHON YCTAHOBKH.

21. OmneITel 1O WCCICNOBAHUIO SIBIICHUS DJICKTPOMATrHUTHOW WHAYKIIMH: WCCJICIOBAHWE W3MEHEHUW 3HAYCHHUS W
HAIPaBJICHHS] HHIYKIIHOHHOTO TOKA.
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Paznen 8. Mexanuueckue siBJIeHUs

Mexannueckoe nABWKeHHE. MarepuanpHass Touka. Cucrema orcyé€éta. OTHOCHTENIBHOCTh MEXAHUYECKOTO JIBUXKECHUS.
PaBHOMEpHOE NpsiMONMHENWHOE ABMXKeHHE. HepaBHOMepHOE npsMonuHENHOE nBMKeHUE. CpelHsAsl 1 MIHOBEHHAs CKOPOCTh Tejla
P HEPABHOMEPHOM JBUKCHUMU.

Yckopenue. PaBHOyckopeHHOE NpsiMOTuHEeHoe BrkeHne. CBoOoHOe najgenue. OnbIThl ['anumes.

PaBHOMepHOEe JnBUXKEHHME TI0 OKpykKHOCTH. Ilepmon u wyactora oOpaumieHusi. JluHeliHas U yrjoBas CKOpPOCTH.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropon 3akod HerotoHa. Tperuit 3akon Herotona. [IpuHIMN cynepno3unuu Cuil.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuia TpeHUS CKOJIbKEHHUsI, CUJIa TPEHUSI TIOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOpeHue cBoOoHOTO najeHus. Jpmwkenue mianet Bokpyr Connua (MC).
IlepBas kocMHuueckasi CKOpocTb. HeBECOMOCTB U NEeperpy3Ku.

PaBHOBecue maTepuanbHOi TOUKH. AOCOIIOTHO TBEPIOE Tesno. PaBHOBecHe TBEPIOTo Tea ¢ 3aKPETIEHHON OChIO BpallCHUSI.
MowmeHnT cuibl. LleHTp TsikecTH.

Nmnynec tena. U3menenne umiynbca. IMiynbe cuibl. 3aKOH coXpaHeHus uMmnyJlibca. PeaktuBHoe asukenue (MC).

Mexanndeckas pabota U MouTHOCTh. PaboTa cuit TsikecTH, ynpyroctu, Tpenus. CBs3b 3Hepruu U pabotsl. [loTeHnnanbHas
JHEprus Tejla, MOAHATOrO HaJ MOBEPXHOCThIO 3emuid. [loTeHuumanbHas sHeprus CxKarou NpyKuHbl. KuHeTnueckas sHeprus.
Teopema 0 KHHETUUYECKOU 3HEPTUU. 3aKOH COXPAHEHUS MEXaHUYECKON SHEPTHH.

JHemoncmpayuu

1. HaGmronenre MexaHU4YeCKOTro IBUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJT OTCUYETA.

2. CpaBHeHUE NTyTEN U TPACKTOPUI JBUKEHHSI OJHOTO U TOTO K€ T€Ja OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

3. N3Mepenne CKoOpoCTH U YCKOPEHUS MPSIMOITUHEUHOTO JIBUKEHHS.

4. HccnenoBanne npu3HaKOB PaBHOYCKOPEHHOI'O JABUKECHUSL.

d. HaGnronenne nB>KeHHs Tella 0 OKPY>KHOCTH.

6. Halntonenne MexaHMUYECKUX SIBICHUH, MPOUCXONAIIMX B cucTeMe oTcu€Tta «Tenexka» mnpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBI)KEHUU OTHOCHUTEIFHO KaOWHEeTa (QU3HKH.

7. 3aBUCHUMOCTh YCKOPEHHUS Teja OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHUJIBI.

8. HabGntonenne paBeHCTBa CHIT IPU B3aUMOJICHCTBUM TEN.

Q. N3Mmenenune Beca Tena npu yCKOPEHHOM JBUKEHUH.

10. Ilepemaua ummynbca MpU B3aMMOJICHCTBHH TEII.



11. IIpeoOpa3oBaHus SHEPTUU MPHU B3aUMOJEHCTBUU TEIL.

12. CoxpaHeHHe UMITyJIbca NPU HEYIPYTrOM B3aUMOJEHCTBUU.

13. CoxpaHeHue uMIyibca Npu a0COIIOTHO YIPYTOM B3aUMOJACHCTBUU.

14. HaGmoneHue peakTUBHOTO JIBHKEHHUS.

15. CoxpaHeHHe MEXaHMYECKOM SHEpruu IpH CBOOOIHOM MaJICHUU.

16. CoxpaHeHHe MEXaHUYECKOM SHEPIUU NPU JBUKEHUU Tela MO IEUCTBUEM MPYKUHBI.
Jlabopamopnuie padbomot u onvimol

1. KoHcTpynpoBaHue TpakTa JJis pa3sroHa U TajJbHEUILIET0 PABHOMEPHOTO JBUKECHHUS IIaPUKA UITA TEJIEHKKH.

2. Omnpenenenue cpeaHe CKOPOCTH CKOJIbXKEHUsI OpyCKa UM ABUKEHUS IIapuKa MO HAKIIOHHOM MIIOCKOCTH.

3. Ornpenenenue ycKOpeHuUs Teja Mpu PaBHOYCKOPEHHOM JBUKEHUH N0 HAKJIOHHOM TJIOCKOCTH.

4, HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBMXKEHHH 0€3 HaualbHOU CKOPOCTH.

5. [IpoBepka rUMoOTE3bl: €CIU MPU PABHOYCKOPEHHOM JIB)KEHMHM 0€3 HadaJbHOW CKOPOCTH MYTH OTHOCSATCS KakK Pl
HEYETHBIX YUCET], TO COOTBETCTBYIOLIME TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. NccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHUS OT CUJIbl HOPMAJIbHOTO JaBJICHUS.

7. Omnpenenenue korhGUIIEHTa TPEHUST CKOTBKECHHUS.

8. Ornpenenenue KECTKOCTU MPYKUHBI.

Q. Omnpenenenue pabOThI CUITBI TPEHUS TPU PABHOMEPHOM JIBHIKEHHH TeJa TI0 TOPU30HTAIBHOM MOBEPXHOCTH.

10. Ompenenenue paOOTHl CHIIBI YIOPYTOCTH TpPH MOABEME Tpy3a C UCIOIH30BAHUEM HEMOJBIIKHOTO U TOJBUXKHOTO
0JIOKOB.

11. H3ydeHue 3aKOHA COXPAHEHUS IHEPTHUHU.

Pa3znen 9. Mexanu4veckue KoJe0aHUSA U BOJIHbI

Konebarensnoe nprkenune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHUI: MEPHOJ, YacTOTa, aMIUIMTyaa. MaTeMaTH4ecKuil u
MPY>XKUHHBIN MasTHUKH. [IpeBpalienre sHepruu npu KoaedaTeIbHOM JBUKCHUH.

3aryxaroniue Konedanus. Boeinyxnennsie konebanus. Pezonanc.

Mexannueckue BoiHbI. CBolicTBa MeXaHUYeCKUX BOJH. [IpogonbHble M monepevHbie BOJNHBL. [[IMHA BOJHBI U CKOPOCTH €€
pacrpocTpaneHusi. MexaHuuecKue BOJIHBI B TBEPAOM Teie, ceiicMuueckue BoaHbl (MC).

3ByK. [’ poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MHPpa3ByK U yabTpa3ByK.

Hemoncmpayuu

1. Habnronenue konebanuit Tea o ASHCTBUEM CHJIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HaGmonenue konebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.



HaGmronenre BIHYXA€HHBIX KOJI€OaHUI U pE30HAHCA.
Pacnipoctpanenune npoJ0JIbHBIX U MONEPEYHBIX BOJH (Ha MOJEIH).
Ha6mronenrie 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYyCTUYECKHI pPE30HAHC.

ﬂaﬁopamopnbw paoomul u onvimul

oo s w

1. Ornpenenenue 4acToThl U Nepruoja KojaebaHuii MaTeMaTHYECKOr0 MasiTHUKA.

2. Ornpeenenue 4acToThl U Nepruoja KojaebaHui Npy>XMHHOTO MasiTHUKA.

3. NccnenoBanue 3aBUCUMOCTH TIeproia KojeOaHui MOABEIIEHHOTO K HUTH Tpy3a OT JIJIMHBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH TIEpUO/Ia KOJieOaHU TPY>KUHHOTO MasiTHUKA OT MAacChl Tpy3a.

5. [TpoBepka HE3aBUCUMOCTH TIeproia KojaeOaHui rpy3a, MOJABEIIEHHOTO K HUTH, OT MacChl rpy3a.

6. OMBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEPHO/ia KOJIeOaHUH NPy KUHHOTO MasgTHHUKA OT MacChl Tpy3a U KECTKOCTU
PY>KUHBI.

7. N3mepenue yckopeHust CBOOOTHOTO IMaICHHUS.

Pazgea 10. DJIeKTPOMATHUTHOE noJie " 3JIEKTPOMATHUTHBbIE
BOJIHBI

DNEeKTpOMAarHUTHOE MOJe. DJIEKTPOMarHUTHbIe BOJNHBL. (CBOWCTBA AJIEKTPOMAarHUTHBIX BoOJH. [llkanma smeKTpoMarHUTHBIX
BOJIH. Vcrionb3oBaHue 3JIEKTPOMAarHUTHBIX BOJIH JIJISi COTOBOM CBSI3H.
DnexkTpoMarHutHas rnpupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

JHemoncmpayuu
1. CBolicTBa JIEKTPOMATHUTHBIX BOJIH.
2. BoiHOBBIC CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimol
1. 3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMILHOTO TeedoHa.

IHoBTOPUTEIBLHO-00001IAKO NI MOTY b

[ToBTOpUTETHEHO-0000IAIONUN MOAYb MPEIHA3HAUCH JIJIi CHCTEMAaTH3aluu U 000O0IIeHUS MPEAMETHOTO COMCPKAHUS U
OTbITA JCSATEIBHOCTH, MPUOOPETEHHOTO MPH M3YYCHHH BCETO Kypca (U3WKH, a TaKkKe I MOATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMeHY MO (pu3uke A1 00ydaromuxcs, BEIOPaBIINX 3TOT yUeOHBIN MpeIMET.

[Ipy wu3yyeHUM MAAHHOTO MOAYJS PEAIU3YIOTCI U CUCTEMATU3UPYIOTCS BUABI JEATEIBHOCTH, HAa OCHOBE KOTOPBIX



oOecrieunBaeTCsd JIOCTMXKEHUE TMPEIMETHBIX W METANpPEIMETHBIX IUIAHUPYEMBIX pE3YyJIbTaTOB o0O0ydeHus, (opMupyercs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJIOB HCCJIEAOBAHUS SIBICHUWA MNPUPOAbI U TEXHUKH, OBJIAJICHUE
YMEHUSAMH OOBSACHITh (PU3UYECKUE SIBJICHUS, TMPUMEHSS IMOJIYYEHHbIC 3HAHUS, pellaTh 3a/Jaud, B TOM YHCIE KaueCTBEHHBIC U
AKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHANBHO NIE€ITEIBHOCTHBIM XapakTep JAHHOTO pas3jielia pealu3yercs 3a CU€T TOro, YTO YYalluecs BBIMOJHSIOT
3a7aHusl, B KOTOPBIX UM MPEIJIaracTcs:

Ha OCHOBE TOJIYYEHHBIX 3HAHWM paclo3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKHE SBJIICHUS B OKPYXKAIOIIEH MPUPOJE U
MOBCETHEBHOM JKU3HU;

UCIIOJI30BaTh HAyYHbIE METOJbI UCCIEAOBaHUS (PU3NUECKUX SIBJICHUMN, B TOM YHUCJE IJI MPOBEPKHU TUIOTE3 U MOJYUYCHHS
TEOPETHUYECKUX BBIBOJIOB;

OOBSICHSITh HAay4YHBbIE OCHOBBI HamOOJIee BaKHBIX JOCTHKEHUW COBPEMEHHBIX TEXHOJOTUM, HANpHUMEpP, MPAKTUYECKOTO
UCIIOJIb30BAHUSl PA3JIMYHBIX MCTOYHMKOB SHEPrMM Ha OCHOBE 3aKOHA MPEBPAICHUS W COXPAHEHUS BCEX H3BECTHBIX BHJIOB
SHEPIUH.

Kaxnas u3 tem paHHOro paszzena BKIIOYAET SKCIEPUMEHTAIbHOE HCCIeA0OBaHUE obOoOmiaroniero xapakrepa. Pasnmen
3aBepIIAETCS MMPOBEICHUEM JIMarHOCTUYECKON M OIIEHOYHOM paboThl 32 KypC OCHOBHOM IIKOJIBI.

10 kaacc

Pa3ges 11. CBeToBbIe ABJICHUSA

JIyueBass mognenb cBera. Mcrounuku cBeta. llpsimonmueitHoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHna u JIyHBL
Otpaxenue cBeta. [lnockoe 3epkano. 3aKOH OTPaKEHHSI CBETA.

[Ipenomiienne cBera. 3akoH mnpenomieHus cBeta. [lonHoe BHYTpeHHee OTpakeHuEe cBeTa. VICHoJb30BaHUE IOJHOTO
BHYTPEHHEr0 OTPAKEHHUS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xox myueit B nunze. Ontudeckas cuctema (oroammapara, Mukpockomna u teneckorna (MC). I'ma3 kak ontuyeckas
cucrema. biM3opykocTs U JaabHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHA. ClioskeHHe CIEKTPalbHBIX IBETOB. J(ucmepcus ceera.

Hemoncmpayuu
[IpssmMonHEHHOE pacIpOCTPaHEHHUE CBETA.
OTpakeHue cBeTa.
[Tonyuenne n300pakeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.
Onrryeckuil CBETOBOJ.
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6 Xox siydei B coOMparoleil InH3e.
7 XoJ ay4yen B pacCEeUBAIOIIEH JIMH3E.
8. [Tony4yenue n3o0paxeHui ¢ TOMOLIBIO JTUH3.
Q. [Tpuniun peiictBus ¢oToarnmnapaTa, MUKPOCKONA U TEIECKOIA.
10. Mopgens rnasa.
11. PaznokeHue 06e10ro CBETa B CHEKTP.
12. Tlonydenue 6eoro cBeTa Mpu CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopnuie padbomot u onvimol
NccnenoBanue 3aBUCUMOCTH yTiia OTPAXKEHUSI CBETOBOTO Jiyuya OT yIJia MajeHusl.
N3yueHne xapaKTepuCTUK U300paKeHHS TIPeIMETA B IJIOCKOM 3E€pKaje.
HccnenoBanue 3aBUCMMOCTH YIJIa MPEJIOMIICHUS CBETOBOT'O Jydya OT yrJja MaJeHus Ha TPaHUIle «BO3IYX—CTEKIIO».
[Tonyyenue n3o0paxeHu ¢ TOMOILIBI0 COOMPAIOIIEH JTUH3HI.
Omnpenenenue HOKYCHOTO paCCTOSTHUSI U ONTUYECKOM CHIIBI COOMPAFOIIEH JTMH3HI.
OnBITHI IO Pa3OKEHUIO OEJIOTO CBETa B CIEKTP.
OnBITHI IO BOCTIPUSATHIO 1IBETA MPEIMETOB P UX HAOIIOACHUH Yepe3 IBETOBBIE (DUIIBTPHI.
Pa:meﬂ 12. KBaHTOBbBIE SABJICHUS
Omnwitel Pesepdopna u mnanerapnas mojenb aroma. Mogenbs atoma bopa. HMcmyckanuwe W THOTJOLIEHHE CBETa aTOMOM.
KBanTel. JInHenyaTeie CIEKTPHI.
PanunoaktuBHOCTh. Anb(da-, Oeta- u ramma-uznydeHus. CTpoeHue atoMHOro siapa. HykioHHass Mojenb aTOMHOTO siapa.
N3oronsl. PangnoaktuBHbIe npeBpaiieHus. [lepuos nomypacnaga aTOMHBIX SIAEP.
SnepHble peakunu. 3aKOHbI COXPAHEHHMS 3apsiJOBOT0 U MAaCcCOBOI'O YMCEN. JHEPrusi CBA3M aTOMHBIX snep. CBs3b Macchl U
sHepruu. Peakiuu cuntesa u nenenus saep. Mcrounuku sneprun Connua u 38€31 (MC).
SAnepnas sHepreTuka. [{elicTBUS paAMOAKTUBHBIX U3JIyUYE€HUN HA kuBble opranu3mel (MC).
JHemoncmpayuu
CrexTpbl U31y4YEeHHS U MOTIIOMICHUSI.
CrexTpsl pa3IMYHbIX Ta30B.
CnekTp BojoOpoOa.
Hab6mtonenue TpekoB B kamepe BuiibcoHa.
Pabora cuéTurika HOHU3UPYIOUIUX U3TYYCHUH.
Peructpanus u3nydeHus: IpUPOIHBIX MUHEPAJTIOB U MIPOIYKTOB.

NoabkowdE

ok wbdrE



Jlabopamophuie padomot u onvimol

1. HaGmtonenre CruioniHbIX U IMHENYAThIX CIIEKTPOB U3TYUYCHHUS.
2. NccnenoBanue TpeKOB: U3MEPEHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (110 hoTorpadusim).
3. N3mepenue paanoakTUBHOTO (hOHA.

IHoBTOpHTEIBLHO-00001IAOIIMIA MOYJIb

[ToBTOpUTENHEHO-0000IAIOIMN MOAYIb MPEIHA3HAUEH JUJISl CHUCTEMaTH3allu U 000OIIEHUS MPEAMETHOrO COJAEPKAHUS U
OMbITa JAESATENBHOCTH, MNPUOOPETEHHOrO TMPU H3YYEHUH BCEro Kypca (QU3MKH, a Takxke JUisi NoAroToBKM K (OCHOBHOMY
roCyJapCTBEHHOMY dK3aMeHY 1Mo (pu3uke A1 00ydaromuxcs, BBIOPaBIIUX ATOT YUeOHBIN TpeaMeT.

[Ipy wW3yyeHUM [aHHOTO MOJIYJIA pPEAIU3YIOTCS U CUCTEMATHU3UPYIOTCS BHUABI JESITENIBHOCTH, Ha OCHOBE KOTOPBIX
obecrieunBaeTCs JIOCTHIKEHHE TMPEIMETHBIX W METANpeIMETHBIX IUIAHUPYEMBIX pPE3yJIbTaTOB O0O0ydeHHs, (opMUpYyeTCs
€CTECTBEHHO-Hay4yHasi TPaMOTHOCTh: OCBOCHHME HAyUYHBIX METOJIOB HCCIIEIOBAHUS SBJICHUN MNPUPOJLI W TEXHUKH, OBJIAJICHUE
YMEHUSAMH OOBSACHITh (PU3UUECKUEC SIBJICHUS, TPUMEHSs MOJYyYCHHBIC 3HAHUS, pelniaTh 3aJayd, B TOM 4YHCJIE€ KAa4eCTBEHHbBIC U
AKCIIEPUMEHTATbHBIE.

[IpyHUMNINANBHO AEATEIBbHOCTHBIM XapakTep aHHOrO paszfefia peaju3yercs 3a CU€T TOro, 4TO Y4YalllMecs BBIMOJHSAIOT
3a/1aHusl, B KOTOPBIX UM MPEIJIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUU PACIIO3HABAaTh M HAyYHO OOBSACHATH (DU3MUECKHE SIBICHHUS B OKpY’KaIOIIed NpUpOJIE U
MOBCETHEBHOM JKM3HU;

UCIIOJIb30BaTh HAYYHBIE METOJbI MCCICAOBAHMS (DU3NYECKUX SBICHUM, B TOM YHUCJE JIJISI MPOBEPKU TUIIOTE3 M MOIYUCHUS
TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4YHBICE OCHOBBI HanOOJIe€ BAXKHBIX JIOCTH)KCHHI COBPEMEHHBIX TEXHOJOTHH, HampuMep, MPaKTUYECKOTO
UCIIOJIb30BAHUS PA3JIMYHBIX HICTOYHUKOB YHEPTMHU HA OCHOBE 3aKOHA MIPEBPAICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB YHEPTUH.

Kaxnas m3 Tem maHHOrO paszzena BKIIOYAET SKCIEPUMEHTAIBHOE HCCleoBaHue oOoOmatomero xapakrepa. Pazmen
3aBepINAETCs MPOBEICHUEM TUAarHOCTUYECKON M OIIEHOYHOM PaboThI 32 KypC OCHOBHOM IIKOJIBI.

Ili1anupyemMbie pe3yJbTaThbl OCBOCHHsSI Y4eOHOro npeamera «Dusuka»
HA YPOBHE OCHOBHOIO 00111er0 00pa30oBaHUA

Nzydenne yueOHOTO TIpeameTa «Pu3uKa» Ha ypOBHE OCHOBHOT'O OOIEro 00pa30BaHMs JIOHKHO O0OCCIIEUUBATH JOCTHIKCHUC
CIEAYIONINX JTUYHOCTHBIX, METANIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB.



JIMYHOCTHBIE Pe3yJabTAThI
Ilampuomuueckoe 6ocnumanue:
MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3NYECKON HAYKU;
IIEHHOCTHOE OTHOIIICHHUE K TOCTUKEHUSIM POCCUUCKUX YUEHBIX-(PUZUKOB.
I'pasicoanckoe u Oyxo8Ho-HpascmeeHHOe 60CHUMAHUE:
TOTOBHOCTh K AKTUBHOMY YYacTUIO B OOCYXJICHHHM OOIICCTBEHHO3HAUUMBIX M ATHYECKHX MpPOOJieM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUN (PUBHKY;
OCO3HAHUE BaXKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTA YUYEHOTO.
Icmemuueckoe eocnumanue:
BOCIIPUSITUE JCTETUUYECKUX KadyecTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO TIOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH.
Ilennocmu nayunozo noznanus.
OCO3HAHME IIEHHOCTH (U3MYECKOM HAayKM KaK MOIIHOI'O MHCTPYMEHTA MO3HAHHS MHUpPA, OCHOBBI Pa3BUTHUS TEXHOJOTHIA,
BAKHEUIIIEH COCTABJISIOIIECH KYJIbTYPHI;
pa3BHUTHE HAYYHOM JTI0003HATEILHOCTH, HUHTEPECA K UCCIEA0BATEICKOM IeITeTbHOCTH.
Dopmuposanue Kyabmypol 300p068b U IMOUUOHATLHO20 O1A20N0IYYUA .
OCO3HAHHME IIEHHOCTH Oe30macHoro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXXHOCTH TIPABUII
0e30macHOro MOBE/ICHUS Ha TPAHCTIOPTE, Ha I0POTaX, C AIEKTPUUECKUM U TEIIOBBIM 000PYI0BAaHHUEM B JOMAIIHUX yCIOBUSX;
c(hOpMHPOBAHHOCTH HaBbIKA PeQIICKCUH, TPU3HAHNE CBOETO ITpaBa Ha OIIMOKY M TAKOTO K€ MpaBa y APYroro 4eioBeKa.
Tpyooeoe eéocnumanue:
AKTHUBHOE YYacTHUE€ B PEIICHUU MPAKTUYECKUX 3a/ad (B paMKaxX CEMbHU, IIKOJIbI, rOpojJa, Kpasi) TEXHOJIOTHYECKON u
COIMAJIEHOYM HANPaBIICHHOCTH, TPEOYIOIINX, B TOM YHCIIC U (HU3UIECKUX 3HAHU;
MHTEPEC K MPAKTUIECKOMY M3yUEHUI0 PO eCcCuid, CBI3aHHBIX C (DU3UKOM.
JKonozuyeckoe eocnumanue:
OpHEHTAIMsl HAa MPUMEHECHHE (DM3MYECKUX 3HAHWM IS PeHIeHUs 3a7a4 B 00JIACTH OKPYXKAIOMIEH Cpenbl, MIIaHUPOBAHUS
MOCTYIIKOB ¥ OLEHKM UX BO3MOXHBIX MOCJIEACTBAN I OKPYKAOIIEN CPEIIbL;
OCO3HAHUE IrI100ATBHOIO XapaKTepa KOJIOrHYeCKUX MPoOJIeM U MyTeil UX peleHuUs..
Aodanmayun o0yuaroue2oca K UMEHANOUWUMCA YCI0BUAM COUUATLHOU U RPUPOOHOU CPeObl .
NOTpeOHOCTh BO B3aWMOJICHCTBUU TMPU BBINOJHEHUHU MCCIIEAOBAaHUN U MPOEKTOB (DU3UYECKOW HANpPaBICHHOCTH,



OTKPBITOCTH OMBITY U 3HAHUSM APYTHX;

MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO 1€ATEIbHOCTH;

noTpeOHOCTh B ()OPMHUPOBAHMUU HOBBIX 3HAHWI, B TOM 4YHciie (POPMYJIUPOBATh UJIEH, MOHITHS, TUIOTE3bl O (PU3HUUECKUX
00BEKTaxX M SBIICHUSIX;

OCO3HAaHME 1e(PUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 00J1aCTH (DU3HKY;

IUIAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUI;

CTpEeMJICHUE aHAJTU3UPOBATh U BBISBISATH B3aUMOCBS3M IPUPO/IbI, 00IIECTBA M IKOHOMHUKH, B TOM YHCJIE C UCIIOJIb30BAaHUEM
(du3nUeCKUX 3HAHUIA;

OLICHKAa CBOMX JIEMCTBUN C YUETOM BIMSHUS HAa OKPYKAIOIIYIO CPEeY, BOZMOKHBIX TNI00AIBHBIX MOCIEICTBHIA.

MeTanpeaMeTHbIe Pe3yJbTaThl
YHuBepcajJbHbIe O3HABATEIbHbIE AeliCTBHS
Ba3zoevie nozuueckue oeiicmeusn:
BBISIBIIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKN O0BEKTOB (SIBICHUH);
yCTaHABJIMBATh CYIICCTBEHHBIN MPU3HAK KiIacCH(DHUKAIMH, OCHOBAHUS Il 0000IIEHUS 1 CPaBHEHWS;
BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTpUBaeMbIX (pakTax, MAaHHBIX U HAONIONECHUSAX, OTHOCSAIIUXCA K
(U3NIECKUM SIBIICHUSM;
BBISIBIIATH TPUYMHHO-CIICJACTBCHHBIC CBS3W TPH H3yYCeHUW (U3HUYECKUX SBJICHUH W MPOIECCOB; JENaTh BBIBOIBI C
UCTIOJIh30BAaHUEM JICAYKTUBHBIX U HHAYKTUBHBIX YMO3AKITIOUCHU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3SIX (PH3NYECKUX BEIIMUNH;
CaMOCTOSITEILHO BBIOMPATH CIIOCO0O perieHus yueOHoN (pu3ndeckoit 3a1aun (CpaBHEHUE HECKOJIbKUX BAPUAHTOB PEIICHUS,
BBIOOp HaMOOJIEE MOAXOAIICTO C YIETOM CAMOCTOSATEIHHO BhIICIICHHBIX KPUTEPHEB).
ba3zoevie uccnedosamenvckue oeiicmeusn:
UCIIOJIb30BaTh BOIIPOCHI KaK HCCJIeI0BATEIbCKHIMA UHCTPYMEHT
MO3HAHUS;
MPOBOJUTH IO CaMOCTOSITEIBHO COCTaBIEHHOMY IUIAHY OINBIT, HECIOXKHBIA (U3MUECKHA HKCIIEPUMEHT, HEOOIBIIOoe
UCCIeI0BaHne (PU3NIECKOTO SBICHUS;
OIICHMBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTHh HH(POPMAIIUIO, TIOTYUYEHHYIO B X0J1€ MCCIIEOBAHMS WIIH SKCTICPUMEHTA;
CaMOCTOSATENTHHO (OPMYIHPOBATh O0OOIIEHNS W BBIBOABI IO pPE3yibTaTaM TMPOBEAEHHOTO HAOIIOACHUS, OIIBITA,
WCCJICIOBAHNS,
MIPOTHO3UPOBATH BO3MOXKHOE JMallbHEUIIIee pa3BUTHE (U3MUECKUX MPOIIECCOB, & TAKKE BBIIBUTATH MPEIOIOKEHUS 00 UX



Pa3BUTHHU B HOBBIX YCJIOBUSIX U KOHTEKCTAX.
Paboma c unghopmanueit.
MIPUMEHSITh PA3IUYHBIE METOJIbI, HHCTPYMEHTHI M 3alPOChl MPU MOUCKE U OTOOpe MH(POpPMAIMM WIH JaHHBIX C Y4ETOM
MPEIOKEHHON y4eOHOM pu3nvecKom 3a1auu;
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIUIO PA3TUYHBIX BUJIOB U (POPM MpEICTABIICHHUS;
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAaIbHYIO (OpMY MpeAcTaBieHHUs MHOOPMALUM U WLIIOCTPUPOBATH PEIIaeMbIe 3aJauu
HECJIO)KHBIMHM CXeMaMHU, JuarpaMmMaMu, MHOU rpadukoi 1 uX KOMOMHAIIUSAMHU.
YHuBepcajibHble KOMMYHUKATHBHbIC 1eUCTBUS
Obwenue:
B X0J1¢ 00CYXJIeHHsI y4eOHOr0 MaTepuaa, pe3yJbTaToB JIAOOPaTOPHBIX pabOT U MPOEKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY
o0cyX1aeMoi TeMbI U BBICKA3bIBAaTh UJICH, HAIICJICHHBIC HA PEIICHUE 3a/1a4d U MOJJePKaHue 0JIaroKenaTeJIbHOCTH OOIIEeHNUS;
COTIOCTABIISITh CBOU CYXKJACHUS C CYXJICHUSMHU APYTMX YYaCTHHUKOB Juajiora, OOHApYXKWBaTh Pa3IM4He M CXOJACTBO
MO3UILIMH;
BBIPAXKATh CBOIO TOYKY 3pPEHHS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
MyOJIMYHO MPEICTABISATh PE3YIIbTAThI BHIITOJHEHHOTO (PU3NYECKOTO OIbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA).
Coemecmnasn oeamenvHocms (COMpyOHUUECmeo):
NOHMMATh W HCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIMUBHIYaJIbHOW pPabOThl TpPH PEIIEHHH KOHKPETHOM
buzuveckoit mpooOIeMbl;
OPUHUMATh LIEJIM COBMECTHOUN NESITENbHOCTH, OPraHU30BBIBAaTH ACHCTBUS MO €€ JTOCTUKEHHUIO: PACHPENENATh POJIH,
00CyXaTh MPOIIECCHI M PE3YJIHTaThl COBMECTHOM PabOThI; 060011aTh MHEHHS HECKOJIBKUX JTFOJIEH;
BBITIOJHATH CBOIO YacTh pabOTHI, HOCTUTAs KaYeCTBEHHOTO pe3yJbTaTa MO CBOEMY HAMPABICHUIO M KOOPAMHHUPYS CBOU
JNEUCTBHS C APYTUMU YieHAMU KOMaH/bI,
OIICHMBATh KayeCTBO CBOETO BKJIaJa B OONMH MPOAYKT MO KPUTEPHSIM, CaAMOCTOSATEIHHO CGHOPMYIHPOBAHHBIM
Y4aCTHUKaMU B3aUMOJICHCTBUSI.
YHuBepcajbHbIe PeryJssTUBHbIC 1eHCTBUSA
Camoopzanuzayus:
BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOMUX ISl pelICHHs] (U3MUECKIX 3HAHHM;
OpPUEHTHPOBATHCA B PA3IUYHBIX MOAXOJAX MNPUHATHA pEUIeHUN (MHAUBUIYaJIbHOE, NPUHSATUE pEIICHUS B TPYIIE,
MIPUHATHE PELICHUN TPYyIIoi);
CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pElICHUS (PU3MUECKOMN 3ajaud WM IJIaHA MCCIEAOBaHUS C YYETOM HUMEIOIIUXCA



pECypcoB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh MIPejiIaraeMble BApUAHThI PEIICHUN;
nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.
Camoxoumpons (pegpnexcusn):
JaBaTh aJICKBAaTHYIO OLICHKY CUTYaIlMU U MpeJjiaraTh IiiaH €€ u3MEHEHUs,;
OOBSICHATh IPUUYUHBI TOCTIKEHUS (HEJOCTUKEHUS ) PE3YIbTATOB JEATCIbHOCTH, 1aBaTh OLICHKY TPUOOPETEHHOMY OTBITY;
BHOCUTHh KOPPEKTHUBHI B JCATEIBHOCTH (B TOM YHUCJIE B XOJ BBIMOJHEHHS (PU3MUYECKOTO HUCCIEIOBAHMS WM MPOEKTa) Ha
OCHOBE HOBBIX O0CTOSITEILCTB, U3MEHUBIITUXCSI CUTYaIlUi, YCTAHOBJIEHHBIX OMMOOK, BOZHUKIITUX TPYAHOCTEMH;
OIICHUBATh COOTBETCTBUE PE3YyJIbTaTa LIEJIU U YCIOBUSIM.
IMOyUOHATbHBLIL UHMENIIEKM .
CTaBUTh ce€0s Ha MECTO JPYroro 4YeloBeKa B XOJ€ Clopa WIM JUCKYCCUM HAa HAyYHYIO TeMy, MOHMMATb MOTHBBI,
HaMEpPEHHUsI U JIOTUKY JAPYToro.
Ilpunamue ceosa u opyux:
PU3HABATh CBOE MPaBO HA OMMOKY MPH PEIICHUU (PU3MUECKUX 3a7a4 WM B YTBEPKJICHUSAX HA HAYYHBIC TEMbl M TAKOE JKE
IPaBO JPYroro.

IIpenmeTHbIE Pe3yIbTATHI
7 kaacc
[IpeameTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaKaTh CHOPMHUPOBAHHOCTD y OO YJAIONTUXCS YMEHHUM:
UCITOJIH30BaTh TMOHATHSA: (PU3NUECKUE M XUMHUYECKHE SBJICHUS; HAOJIOJICHHE, SKCIIEPUMEHT, MOJICIb, THIIOTE3a; CIMHUIIBI
(bU3UYECKUX BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS BellecTBa (TBEPAOE, KHIKOE, Ta3000pa3HOe); MEXaHUYECKOE
JBIDKCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSIMOJUHEHHOE), TPACKTOpHs, paBHOJEHCTBYIOMAs cui, aedopmamus (ympyras,
IJIACTUYECKasl ), HEBECOMOCTb, COOOIIAFOIITUECS COCY/IBI;
pasnmuuath sBiacHUA (IudQy3us; TEIIOBOE IBIKCHHE YaCTHI[ BEIISCTBA; PAaBHOMEPHOE JBHKEHHE, HEPaBHOMEPHOE
JIBUKCHUE, UHEPIMS; B3aUMOJICCTBUE TEJ; PABHOBECHE TBEPABIX TEN C 3aKPEIUIEHHOW OChIO BpalllCHUs; Iepeaaya JTaBJICHUS
TBEPBIMU TEJIAMH, >KUIKOCTSIMU W Ta3amu; aTMOc(epHOe AaBJCHHE; TUIaBaHHWE TEJ, MPEeBpAIlCHUS MEXaHUYECKON SHEPTHH)
10 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIONIUX JTaHHOE (PHU3UIECKOE SBIICHHCE;,
pacIio3HaBaTh MPOSBICHUE W3YUYCHHBIX (PM3UUYCCKHUX SBIICHUH B OKPY)KAIOIIEM MHPE, B TOM YHClie (DU3NYSCKUE SBJICHUS B
MPUPOJIC: TPUMEPHI ABMKEHUS C PA3JTUYHBIMUA CKOPOCTSAMHU B KUBOM M HEKUBOW MPUPOJAE; NEHUCTBUE CUIIBI TPEHUS B MPUPOJIE U
TeXHHUKE, BJIWSHUE aTMOC(HEpPHOro HaBJICHUS Ha JKMBOMW OpraHu3M; IUIaBaHHWE pbHIO; phlYyard B TeEJI€ YEJOBEKa; MPU ITOM
MePEeBOAUTH MPAKTUUECKYIO 33/1a4y B YUeOHYIO, BBIJICNIAThH CYIIIECTBEHHBIC CBOMCTBA/MPU3HAKHA (PU3NUECKUX SIBICHUM;



OMHUCHIBATh M3YYCHHBIE CBOMCTBA Tel W (PUBMYECKUE SIBJICHUSA, HCIOJB3Ys (Pu3nueckue BEIMYMHBI (Macca, 00BEM,
IJIOTHOCTh BEIIECTBA, BPEMSs, MYyThb, CKOPOCTh, CPEIHSISI CKOPOCTb, CUJa YIPYrOCTH, CHJIa TSXKECTU, BEC Tella, Cujia TPEHUS,
naBiieHue (TBEPAOrO Tela, KUIKOCTU, Ta3a), BRITAIKUBAIONIAS CUJIa, MEXaHHYecKas pabdoTa, MOUIHOCTh, IJIEUO CHJIbI, MOMEHT
CUJIBI, KO3 (UIIMEHT TOJIE3HOTO JEUCTBUS MEXaHU3MOB, KHHETUUYECKAsl U MOTEHIIMAIbHAsI DHEPTUsl); TIPU ONMKHCAHUU MPABUIBHO
TPaKTOBAaTh (PUBMYECKUNA CMBICT HCIOJIB3YEMbIX BEIMYMH, X OOO3HAUCHUS U €JUHUIIBI (U3UYECKUX BEIUYUH, HAXOAUTh
dbopMynbl, CBSI3BIBAIOIIME JaHHYI0 (U3UYECKYIO BEIMYUHY C JIPYTUMH BEJIWYMHAMH, CTPOUTh TpPapUKU H3YUECHHBIX
3aBUCUMOCTEH (PU3UYECKUX BEIIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UYECKHUE SIBICHHUS U TPOIIECCHI, UCIOJIB3Ys MPaBWIa CIOXKEHUS CWI (BAOJb OJHOMN
npsiMoit), 3akoH ['yka, 3akon Ilackaisi, 3akoH Apxumena, MpaBUJIO paBHOBECHs phiuara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH,
3aKOH COXPAaHCHHUS MEXaHWYECKOW HHEpPruu; MPU OTOM JIaBaTh CJOBECHYIO (OPMYJIHMPOBKY 3aKOHAa W 3alUChIBATh €T0
MaTeMaTHYECKOE BhIpaKEHUE;

OOBSICHATh (DU3WUYECKUE SBICHMS, TMPOLECChI U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTEC CUTYallMd TMPaKTHUKO-
OPUECHTHPOBAHHOTO XapaKTepa: BBISIBISATH MPUYMHHO-CIICJACTBEHHBIE CBS3U, CTPOUTHh OOBSICHEHHE U3 1—2 JOTWYECKHUX IIaroB ¢
oropoii Ha 1-2 U3y4eHHBIX CBOMCTBA (U3UUECKUX SBICHUM, PU3NUECKUX 3aKOHA U 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aa4u B 1—2 JeMCTBUS, UCIIONB3Ys 3aKOHBI U (POPMYIIbI, CBSI3bIBatONIME (PU3MUYECKHUE BEJIMYMHBI: Ha
OCHOBE aHaJIM3a YCJIOBUS 3aJ]a4Ml 3alUChIBATh KPATKOE YCIIOBUE, MOJICTABIATh (PU3MUYECKUE BEIMUMHBI B (POPMYIIBI U MIPOBOJIUTH
pacu€Thl, HAaXOIUTh CIPABOYHBIC JaHHBIE, HEOOXOAMMBbIE [JIi PEIICHHs 3a/lay, OLIEHUBATh PEATUCTUYHOCTH MOJYYCHHOU
(bu3UYeCKON BEJIMUNHBIL;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIMTh MPU MOMOIIM (U3HUYECKUX METOJOB; B OIMMCAHUHM HCCIEIOBAHUS
BBIJICTISATh TIPOBEPSAEMOE MPEANoiokeHue (TUIOTE3y), pa3inyaTh M HMHTEPIPETHPOBATH IMOJYYCHHBI PE3yNbTAaT, HAXOIUThH
OIIMOKU B XOJI€ OMBITA, JIEIaTh BHIBOBI [10 €r0 Pe3yJIbTaTaM;

MIPOBOJIUTH OIBITHI TTO HAOTIOACHUIO (DU3MUECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB Tel: (OPMYIHPOBATH IPOBEPSIEMbIC
MIPEANOI0KEHHUs, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO0 000PYI0BaHUS, 3aITUCHIBATH X0/ OIbITa U (JOPMYIUPOBATH BHIBOJIBI;

BBHITIONTHATD MPSIMBIE M3MEPEHUSI PACCTOSIHUS, BPEMEHH, MAcChl Tella, 00bEMa, CUIIBI U TEeMIIEPaTyphl C HUCIOIh30BAaHUEM
aHAJIOTOBBIX W LHU(POBBIX MNPUOOPOB; 3aMUCHIBATH IMOKA3aHHUSI MPUOOPOB C YYETOM 3aJlaHHOW aOCOJIIOTHOM MOTPEUIHOCTH
W3MEpPEHUN;

MIPOBOJIUTH UCCIEAOBAHKIE 3aBUCHMOCTH OJHOW (PM3MUECKON BEJIMUUHBI OT APYTOi C MCIOIH30BAHUEM MPSIMBIX U3MEPEHUN
(3aBUCUMOCTH IMYyTH PAaBHOMEPHO JBIXKYLIETOCs Tela OT BPEMEHHU JBHXKEHHS TeJa; CUJIbl TPEHHS CKOJBXEHHUS OT Beca Teja,
KadecTBa 00pabOTKHU MOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CUJIbI TPEHUS OT IUIONIAU CONPUKOCHOBEHUS TEN; CUJIbI YIIPYTOCTH OT
VIJIMHEHUSI TIPYXKUHBI; BBITAJIKUBAIOMIEH CHUJIBI OT O0OBEMA MNOTpPYKEHHOM YacTH Teida W OT IUIOTHOCTH >KUAKOCTH, €€



HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT I1yOUHBbI, HA KOTOPYIO MOTPY>KEHO TEJO0; YCJIOBUM MIIaBaHUS TeJl, YCIOBUN paBHOBECHS
phluara ¥ OJIOKOB); y4acTBOBaTh B IJIAHUPOBAHUM Y4€OHOrO HUCCJEIAOBaHMs, COOMPATh YCTAHOBKY M BBIMIOJHATH MU3MEPEHUS,
ciaenys TNpemsIOKEHHOMY IUIaHy, (UKCUPOBATh pe3yJbTaThl MMOJYYEHHOM 3aBUCUMOCTU (U3MYECKUX BEJIMYMH B BHUJC
MPEIOKEHHBIX Ta0JIUI] ¥ TpadUKOB, JIeTaTh BEIBOJIBI IO pe3yJbTaTaM UCCIIEIOBAHNUS,

MIPOBOJINTH KOCBEHHBIE U3MEPECHUS (PU3MYECKUX BEIUYMH (IJIOTHOCTh BEIIECTBA KUAKOCTU M TBEPIOTO Teja; CHUJIa TPEHUS
CKOJILXKEHUSI; JTaBJICHUE BO3JlyXa; BBITAIKUBAIONIAs CUJIA, JCHCTBYIONIAsl HAa MOTPYKEHHOE B KUIKOCTh TeNO; KOAXDPUIUEHT
MOJIE3HOTO JEWUCTBUS MPOCTHIX MEXaHU3MOB), CIIEysl MPEAJIOKEHHOW WHCTPYKIMHU: TPU BBINOJHEHUU HU3MEPEHUUM coOupaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE NUCKOMOW BEJIMYMHBI,

co0JIr0/1aTh MpaBUJIa TEXHUKHU 0€30MaCHOCTH MPHU padoTe ¢ 1abopaTOPHBIM 000PYI0BAaHUEM;

YKa3bIBaTh MPUHIIUIBI ICUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIIAIONIHECS
COCY/JIbI, OapoMeTp, phluar, MOJABHKHBIN M HETIOABMKHBIN OJIOK, HAKJIOHHAS TIJIOCKOCTh;

XapaKTEepU30BaTh MIPUHIIUIIBI ISUCTBUS U3YYCHHBIX TPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM
YuUCIIe: MOAIIMITHUKH, YCTPONUCTBO BOJIONIPOBO/IA, THIPABIMUECKUIN MPEecc, MAaHOMETP, BRICOTOMED, MOPIITHEBOM HACOC, apeoMET)),
UCIIOJIb3YS 3HAHUS O CBOMCTBAX (DU3UYECKUX SIBJICHUN U HEOOXOUMBbIe (PU3NYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOJIUTH MPUMEPHl / HAXOAUTh HH(POPMAIMIO O MPUMEpax MPAKTHUECKOrO0 HCIHOJb30BaHUS (U3HMUECKUX 3HAHUN B
MOBCEIHEBHOM J>KMU3HM il obecrieueHus O€30MacHOCTH MpH OOpalleHuH ¢ MpuOopaMu U TEXHUYECKMMHU YCTPOMCTBaMU,
COXPaHEHUS 30POBbS U COOJIIOICHHSI HOPM IKOJIOTMYECKOT0 MOBEICHUS B OKPYKAIOIIEH Cpelie;

OCYIIECTBIISITH OTOOP MCTOYHUKOB MHPOpManuu B ceTu HTEpHET B COOTBETCTBUU C 3aJIaHHBIM IOMCKOBBIM 3aIIPOCOM, Ha
OCHOBE HUMEIOIIUXCS 3HAHUW M MYyTEM CpPaBHEHHUS PaA3IWYHBIX HCTOYHUKOB BBIACISITh WH(MOpPMAIUIO, KOTOpas SBISETCA
IPOTUBOPECUUBOM HIIH MOKET OBITh HEJJOCTOBEPHOM;

UCIIONIb30BaTh MPH BBHIMOJHEHWU YYEOHBIX 3aJlaHUi HAYYHO-TIONMYJSIPHYIO JIUTEpaTypy (HU3UYECKOTO COAepKaHus,
CIIpaBOYHBIE MaTepHallbl, Pecypchl ceTu HHTepHeT; BIaAeTh MNpUEMaMU KOHCHEKTUPOBAHHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKME NHUCHBMEHHBIE WM YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHWUKOB HWH(pOpMaIuu
¢u3HUecKoro CcoAepaHus, B TOM 4YHCIE MyOJWYHO JeNaTh KpPaTKHE COOOIIEHUS O pe3ysbTaTax MPOEKTOB WIH YYeOHBIX
UCCIIEIOBAHUM;, TMPH HSTOM TPAMOTHO HCHOJb30BaTh W3YUYCHHBIM MOHATHIHBIN anmapaT Kypca (QU3UKH, COMPOBOXKIAAThH
BBICTYILICHUE MPE3EHTAIUEN;

IIpU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEIOBAHUM pachpeAessTh OO0A3aHHOCTH B TPYINIE B COOTBETCTBUU C
MOCTaBJICHHBIMHU 3aJlayaMU, CJIEUTh 3a BBHIIOJHEHUEM IUJIJaHAa JIEMCTBUM, aJ€KBATHO OIICHUWBATh COOCTBEHHBIM BKJIaa B
JNEATENBbHOCTD TPYIIIBI; BBICTPAUBATh KOMMYHHKATUBHOE B3AUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAKOLIHX.



8 ki1ace
[IpeaMeTHBIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIONTUXCS YMCHHUIN:

UCIIOJIb30BaTh MOHATHSA: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOC JBM)KCHHE ATOMOB M MOJICKYJ, arperaTHbIe COCTOSHUS
BCIICCTBA, KPUCTALIMUCCKHE W aMOp(HBbIC Tella, HACHIIICHHBIH M HEHACHIIICHHBIN IMMap, BIAXXHOCTh BO3/1yXa; TEMIIEPaTypa,
BHYTPEHHSSI DHEPrHs, TEIIOBOM JBUIaTesb, SJCMCHTAPHBIM JJCKTPUUYCCKUN 3apsj, SJICKTPHUCCKOE TI0je, MPOBOIHUKH U
JUDJICKTPHUKH, IIOCTOSHHBIM JIEKTPUUYCCKUI TOK, MATHUTHOE T10JIC;

pas3inyaTh SBJICHHS (TEIJIOBOC PacUIMpEeHHE/CxKaTHE, TEIUIoNepeaada, TeIOBOS PaBHOBECHE, CMauyMBaHUE, KalUJUIAPHBIC
SIBIICHUS,,  HMCIApEHWE, KOHJCHCAIWMs, IUIaBJICHHWE, KpHCTauiM3anus  (OTBEpJACBAaHUE), KHIICHHWE,  TeIUionepeaaya
(TerI0NPOBOAHOCTh, KOHBEKIIUS, M3JIyUYCHHUE); JCKTPU3AIUA TeJl, B3aUMOJICHCTBUE 3apsI0B, JCHCTBHUS JJCKTPUUYSCKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBME MArHWTOB, JCHCTBME MArHUTHOTO IOJS HA MPOBOJHUK C TOKOM, 3JIEKTPOMArHHTHAS
MHIYKIIMS) TT10 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIONINX JaHHOES (PU3NIECKOE SBJICHHE,

pacro3HaBaTh NPOSBICHHE W3YUYCHHBIX (DPU3MUYCCKUX SBICHUI B OKPYKAIOIIEM MHPE, B TOM YHCIie (PU3NUECKHE SIBICHUS B
HOPUPOJIC: TMOBEPXHOCTHOS HATSIKCHHE W KalWUIAPHBIC SBJICHHS B NPUPOJC, KPUCTALIBI B mpupoze, usnydeHue ColHIIA,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHera; dJCKTPHUYECKHEe SBJICHHS B aTtMocdepe,
AIIEKTPUYECTBO YKUBBIX OPraHM3MOB; MArHUTHOE TOj€ 3eMJIH, Apeiid MOII0COB, POIh MArHUTHOTO TOJIS Ui JKU3HU Ha 3emiie,
HOJISIPHOE CHUSTHUE, TPH 3TOM IEPEBOAMTH MPAKTUYCCKYIO 3a1a4y B y4eOHYIO, BBIACIATH CYIIECTBEHHBbIE CBOWCTBA/TIPHU3HAKU
(GU3NIECKUX ABICHUIA,

ONKCHIBATh H3YYCHHBIC CBOHCTBA Tea M (HU3MYECKHUE SBJICHHS, HCIOIB3YS (H3UUYECKHe BEJIMYMHBI (TeMmIepaTypa,
BHYTPCHHSSL DHEPrUsi, KOJIMYCCTBO TEIUIOTHI, YACIbHAs TEIUIOEMKOCTh BEIIECTBA, YAC/IbHAs TEIIOTAa IUIABIACHHS, YICIbHAS
TCIUIOTa HapooOpa3oBaHus, yaeabHAas TEIJIOTAa CrOpaHHUS TOIUIMBA, KOI(PQPHUIMEHT IOJE3HOTO ACHCTBHUS TEIJIOBOH MAIIUHBI,
OTHOCHTEJIbHAS BIIAXHOCTH BO3AyXa, JJICKTPUYECKUN 3apsja, CHIIA TOKa, OJJIEKTPUYECKOE HAMpsOHKCHHE, COMPOTHBICHUE
IIPOBOJHUKA, YJEIbHOC COINPOTHBIICHHE BEIECTBAa, pabdOTa M MOIIHOCTH 3JICKTPHYECKOrO TOKAa); MPH OMUCAHUU IPABUIBHO
TPAKTOBAaTh (PU3NYCCKUN CMBICI MCIOIb3YEMbIX BEJIMUHMH, 0003HAYCHUS M CAUHUIBI (PU3HUCCKUX BEIIMYMH, HAXOJAUTHh (DOPMYIIbI,
CBSI3BIBAIOIINC JAHHYIO (PU3NYCCKYI0 BEJIMYMHY C JPYTUMH BEIWYMHAMH, CTPOHUTHh TI'PaQUKH H3YYCHHBIX 3aBHCHUMOCTEH
(bU3UYECKUX BEITUYNH;

XapaKTepU30BaTh CBOMCTBA Tej, (PU3WYECKUE SBJICHHUS M IPOIECCHI, MCIOJIb3YsSd OCHOBHBIC IOJOKEHHS MOJICKYJISIPHO-
KMHETHYECKOW TEOPHHM CTPOCHHUS BEIIECTBA, IMPHHIMI CYMEPIO3UIMHA MOJCH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHCHHS
3apsijga, 3akoH Oma ais ydyacTka I1ienu, 3akoH JDkoyns—JIeHIa, 3aKOH COXpaHCHHUsS DHEPruu; MPHU 3TOM JaBaTh CIOBECHYIO
(GbOpMyIHPOBKY 3aKOHA M 3aIIUChIBATH €I'0 MATEMATUYECKOE BhIPAKCHUE;

00BSACHATh (PU3NYCCKUE MPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIE M B KOHTECKCTE CHTYalldi MPaKTHUKO-OPHEHTHPOBAHHOIO



XapaKTepa: BBIABISITh MPUYMHHO-CJICJACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHWE M3 1—2 JOTMYECKUX IIaroB ¢ omopoud Ha 1-2
M3YUYEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, (DU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemaTth pacu€THbIe 3a7a4u B 2—3 JIEUCTBUSA, UCIIOJIB3Ys 3aKOHBI U (OPMYJIbI, CBSA3bIBAIOIIUE (PU3HUECKUE BEIUUYMHBI: Ha
OCHOBE aHaJiM3a YCJIOBHS 3aJlaui 3alUChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTATOK JIAHHBIX JJISl PELICHUS 3a/1a4d, BEIOUPATH
3aKOHBI U (PopMyJibl, HEOOXOAUMBIE JJIsI €€ pEIIeHUs, TPOBOJUTh PACUEThl U CPABHUBATH MOJYYCHHOE 3HAUeHUE (HU3NYECKOU
BEJINYMHBI C U3BECTHBIMU JIAHHBIMU,

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh TPU TOMOIM (PUHMYECKUX METOJOB; HCIOIb3YysS OIHUCAHUE
UCCJICJIOBAHMS, BBIJICNISATh MPOBEPAEMOE MPEATNON0KEHUE, OIICHUBATh TPABUIILHOCTD MOPSJIKA TPOBEACHU ST UCCIICIOBAHUSA, JIeTIaTh
BBIBOJIBI,

IPOBOJIUTH ONBITHI MO HAONIOJEHUIO (PUBHMYECKUX SBICHUM WM (U3UUYECKUX CBOMCTB Tei (KamWUISPHBIC SIBJICHUS,
3aBUCHUMOCTH JIaBJICHHS BO3/lyXa OT €ro 00bhEMa, TeMIepaTyphl; CKOPOCTH MPOIECCa OCThIBAHUSI/HATPEBAHUSI MPU U3JIYUYEHUU OT
[[BETa W3JIYYaIOIICH/TOTJI0MAloNeld MOBEPXHOCTH, CKOPOCTh HMCHAPEHUs BOABI OT TEMIIEPATYyphl KUAKOCTH M IUIOMIAAH €€
MOBEPXHOCTH; DJICKTPHU3alMsl T U B3aUMOJICUCTBUE DJJICKTPUYECKUX 3apSAJIOB; B3aUMOJICHCTBHE ITOCTOSHHBIX MAarHHUTOB,
BU3YyaJIU3alldsl MArHUTHBIX IOJI€d TMOCTOSHHBIX MArHUTOB; AEHCTBHS MAarHUTHOTO TOJISI HAa NPOBOJHHUK C TOKOM, CBOWMCTBa
AIIEKTPOMArHuTa, CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSIHHOTO TOKa): (hOPMYJIMPOBAaTh MPOBEPSIEMbIE MPEIOJIOKEHUS, COONPATDH
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BAaHUS; OMMCHIBATEH XOJ OIbITa U (POPMYIHUPOBATH BHIBOBL;

BBINIOJIHSATh MpPSMbIE H3MEPEHUS TEMIEpaTypbl, OTHOCHTEIBHON BIAXHOCTHU BO31yXa, CHJIbl TOKA, HAIpPSKEHUS C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX MPHOOPOB M JATYMKOB (DU3MYECKUX BEIWYMH; CPABHHMBAThH PE3YyJIbTaThl M3MEPEHUN C y4E€TOM
3aTaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

IPOBOAUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (M3MUECKON BEJIMYUHBI OT APYTrOi C UCMOJIb30BAaHUEM MPSMBIX U3MEPEHU I
(3aBHCUMOCTbH COIPOTHUBJIEHHS] MPOBOJHMKA OT €r0 JJIMHBI, IUIOLIAJNA IOMNEPEYHOIO CEYEHUS W YIEIbHOTO CONPOTUBIICHUS
BEIlleCTBAa IMPOBOJHMKA; CHJIbl TOKAa, HUAYIIETO 4Yepe3 TMPOBOAHUK, OT HANpPsDKEHUS Ha MPOBOJHUKE; HCCIEIOBAHUE
MOCJICIOBATEIFHOTO W TMapajuIeIbHOTO COSJWHEHUN TMPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBaHHE, COOMpATh YCTAaHOBKY U
BBHITIOJTHSATD U3MEPEHUS, CIENys MPEIIOKEHHOMY TUTaHy, PUKCUPOBATH PE3YyIbTAThl MOJIYYSCHHONW 3aBUCUMOCTH B BUJE TAOIHI] U
rpaduKoB, IeIaTh BEIBOABI MO pe3yIbTaTaM UCCIICTOBAHNS,

MPOBOJUThL KOCBEHHBIE W3MEpeHUs (u3ndeckux BenuunH (yAelbHAs TEIIOEMKOCTh BEIIECTBA, COMPOTHBIICHHE
MPOBOJIHUKA, Pa0OTa U MOIHOCTb JIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOMPATh SKCIEPUMEHTAIIBHYIO YCTaHOBKY,
cieays NpeoXKeHHON MHCTPYKIUH, U BBIYUCIATH 3HAUCHUE BEJIUYUHBI,

co0JI01aTh MpaBUJIa TEXHUKHU 0€30MaCHOCTH MPHU padoTe ¢ 1ab0opaTOPHBIM 000PYI0BaAHUEM;

XapaKTEepU30BaTh MPUHLIUIBI ICUCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM HA UX ONMUCAHUS (B TOM



YHCJIe: CUCTEMa OTOIUICHHS JOMOB, THTPOMETp, IMapoBas TypOWHA, aMIIEPMETP, BOJBTMETP, CUETUHK DIIEKTPUUCCKON SHEPTHH,
AIEKTPOOCBETUTEbHBIC TPUOOPHI, HArpeBaTeIbHBIC SICKTPONPUOOPHI  (IPUMEPBHI), IIEKTPUUCCKHE MPEIOXPAHUTEIH;
AIIEKTPOMArHUT, JEKTPOIBUTATEh IOCTOSIHHOTO TOKA), UCTIOIL3Ys 3HAHHS O CBOMCTBaX (DM3UYECCKUX SBIICHUM U HEOOXOIUMEIC
duznueckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M HM3MEPHUTEIBHBIC MPUOOPHI MO CXeMaM M CXEMAaTHYHBIM PUCYHKaM
(KHJIKOCTHBI TEpPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETpP, JABUTATEIh BHYTPEHHETO CTrOpaHHs, JJICKTPOCKOI, PEOoCTarT);
COCTaBIIATh CXEMBI JJICKTPUUYECKUX IIETIEH ¢ IMOCIIeI0BAaTEIbHBIM M MapajuUIeIbHBIM COCTMHCHUEM JIEMECHTOB, Pa3jindasl YCIOBHBIS
0003HaYEHUS IEMECHTOB AJICKTPUYCCKUX IICTICH;

NPUBOJUTE IMPUMEPHI/HAXOAUTh HH(POpPMAIMIO O TpPHMEpPax MPAKTHUYECKOrO0 HCIOJIb30BaHUS (U3MYCCKUX 3HAHUW B
MIOBCCTHCBHOM JKM3HHM I OOecrieueHHus O€30MacHOCTH TPH OOpalleHHH ¢ MPUOOpaMH W TEXHUYECKUMHU YCTPONCTBAMU,
COXPAaHCHHUS 3JI0POBbS M COOTFOACHUS HOPM SKOJIOTHYECKOTO TIOBEICHHS B OKpYXKaIOIIeH cpejie;

OCYIICCTBIISITH TOMCK HHPOPMAIMKA (PU3HUECKOTO COACPKaHUs B CeTH VIHTEpHET, Ha OCHOBE UMECIOITUXCS 3HAHUHM U ITyTEM
CpPaBHCHHS JOTOJHUTCIBHBIX HWCTOYHHMKOB BBIACIATH MH(POPMAIMIO, KOTOpPAasl SBISETCS MPOTHBOPECYHUBON WU MOXKET OBITH
HEIOCTOBEPHOIA;

UCTIOJIh30BaTh TPU BBITIOJHEHUHM Y4YeOHBIX 3aJaHUN HAy4IHO-TIONMYJSAPHYIO JIUTEpaTypy (HU3UYecKoro coaep KaHus,
CTIpaBOYHBIE MaTepuaibl, pecypchbl ceTu HTepHEeT, BiameTh MNpHUEMaMH KOHCIIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs
MHPOPMAIH U3 OJHON 3HAKOBOH CHCTEMBI B IPYTYIO;

c03/71aBaTh COOCTBEHHBIE MUCHhbMEHHBIE U KPATKHE YCTHBIE COOOIIEeHMS, 0000111as HHPOPMAITUIO U3 HECKOJBKUX UCTOYHHKOB
(U3NIECKOr0 COACpXKaHWsI, B TOM UYHCJIEC IYOJMYHO TMPEACTABIATh pPE3yJbTaThl TMPOCKTHOW WM HCCIIEI0BATEIBCKOM
ACSATENLHOCTH; TIPH A3TOM TPaMOTHO WCIOJIb30BaTh HM3YyYCHHBIH TOHATUWHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUICHUE TIPE3CHTAIICH;

P BBITIOJHEHUN YYEOHBIX MPOCKTOB U MCCIEAOBAHUHN (HU3MUECKUX TPOIECCOB PACIPEACNATh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBHH C IOCTaBJICHHBIMH 3aJladyaMH, CIICUTH 3a BBITIOJIHEHUEM IUTaHA JCHCTBUH M KOPPEKTHPOBATH €T0, aJeKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIAJ B JESATEIbHOCTh TPYMIbI; BHICTPAUBATH KOMMYHUKATHBHOE B3aUMOJCHCTBUE, MPOSBISS
TOTOBHOCTH pa3pemaTh KOHMIUKTHI.

9 kiacc
[IpenmeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y O0YHAIOIITUXCS YMEHUN:

WCIIOJIb30BaTh TIOHATHS: CHUCTEMa OTCU€Ta, MaTepHalbHas TOYKA, TPACKTOPHs, OTHOCHUTEIBHOCTh MEXaHUYECKOTO
nBvkeHUs, nedopmarus (ynpyras, IiacTUdeckas), TPEHUE, IMEHTPOCTPEMUTEIHLHOE YCKOPEHHE, HEBECOMOCTh U TEPETPY3KH;
IEHTP TSOKECTH; aOCONIOTHO TBEPIOE TENO, IEHTP TSHKECTH TBEPAOTO Tela, PaBHOBECHE, MEXaHWYECKHUE KOJeOaHWS W BOJHBI,



3BYK, HMH(Pa3ByK U yJAbTPa3BYK; 3JIEKTPOMArHUTHBIE BOJHBI, IIKaJa 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJH30PYKOCTh H
JaNbHO30PKOCTh, CIIEKTPBI UCITYCKAaHUS U MOTJIOMIEHUS; anb(a-, 0eTa- 1 raMMa-u31y4yeHus, U30TOIbI, SAEPHAs SJHEPreTHKA;

pasznuyarh SBICHHUS (pPaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE IBUXKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE
JIBUKEHUE, CBOOOJHOE MaJCHHE T, PABHOMEPHOE JABM)KEHHE IO OKPYKHOCTH, B3aMMOJEHUCTBUE TeJl, PEAKTUBHOE JIBU)KEHHE,
KojeOaTenbHOe JABW)KEHHE (3aTyXalolU[Me U BbIHYXKIEHHBIE KoJieOaHUs), pE30HAHC, BOJIHOBOE JBU)KEHHE, OTPAKEHHUE 3BYKa,
MPSIMOJIMHEWHOE PacCIpOCTPAHEHUE, OTPaKEHHE U NPEIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE OTpaXeHHE CBETa, Pa3joKEHUE
0eJIoro cBeTa B CIEKTP U CIOXKEHUE CHEKTPAIbHBIX 1[BETOB, AUCIEPCUs CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE
JUHENYATOro CHeKTpa U3IYyUEHHUs) MO OMUCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JAHHOE
(duznueckoe sBIICHUE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKUX SIBJICHUI B OKpYXaroleM Mupe (B TOM uuciie PU3NYECKUe SIBICHUS B
PUPOJIE: MPUITUBHI U OTIIUBEI, ABMKeHHUE Tu1aHeT COJIHEYHOM CHUCTEMbI, PEaKTUBHOE JABUKEHHUE )KUBBIX OPraHU3MOB, BOCTIPUSTHE
3BYKOB JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMUYECKHUE BOJHBI, I[yHaMH, 3XO, I[BETA TeJI, ONTHUYECKHE SBJICHUS B MPHUPOJIE,
OMOJIOTUYECKOE JICMCTBUE BUAMMOTO, YIbTPAPUOIETOBOTO U PEHTI€HOBCKOTO M3JIyYEHUH; €CTECTBEHHBIN paJuoakTUBHbBIN (OH,
KOCMUYECKHE JIyYH, PAJUOAKTUBHOE HM3JIyYEHUE IPUPOAHBIX MHUHEPAIOB; ACHCTBUE PATMOAKTUBHBIX M3JIyYECHUH Ha OPraHHU3M
YeJI0BeKa), PU ATOM MEPEBOAUTH MPAKTUUECKYIO 3a7auy B YUEOHYIO, BBIJIEIATh CYIIECTBEHHbIE CBOWCTBA/TIPU3HAKH (PU3UUECKUX
SIBJICHUI;

OIKCHIBATh W3yYEHHBIE CBOWCTBA TEN M (PU3MUECKUE SIBJICHUS, UCIIOB3Ys (PU3NUECKHE BEIUYMHBI (CPEIHAS U MTHOBEHHAs
CKOPOCTb Te€Jla IPH HEPABHOMEPHOM [BMKCHUH, YCKOPEHHE, IEpEMEIICHHE, IyTh, YIJOBas CKOPOCTb, CWJIa TPEHHs, CHIIA
YIIPYTOCTH, CUJIa TSDKECTH, YCKOPEHUE CBOOOJHOrO MaJeHus, BEC Tejla, UMITYJIbC Teja, UMIYJIbC CUJIbl, MEXaHHYecKas paboTa u
MOIIHOCTb, ITOTCHIMAJIbHAS DHEPrUs TeJla, NOJHATOrO HaJ MOBEPXHOCTBIO 3€MIIM, NOTEHIMAJIbHAS 3HEPIUsl CKATOM MPY>KUHBI,
KWHETHYECKasi SHEPIus, oJHasi MEXaHUUeCcKasi SHEpPIys, EeprUo U YacToTa KoJleOaHUM, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETa, IOKa3aTelb MPEIOMJICHUS CpeAbl); NpU OMUCAHUM TPABWIBHO TPAaKTOBaTh (HU3MYECKUI CMBICH
UCHOJb3yEMbIX BEIMYUH, O003HAUEHUS M €IUHHULBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYINBI, CBS3BIBAIOLINE JAHHYIO
(Gu3nYecKyIo BEIUYUHY C APYTUMHU BETUYUHAMU, CTPOUTH IpaUKU U3YYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIUYHH;

XapaKkTepHu30BaTh CBOMCTBA Tel, (PU3UUYECKHE SIBICHUS U TMPOIECCHI, MCHONB3YyS 3aKOH COXPAHEHHS JHEPIHH, 3aKOH
BCEMHPHOTO TATOTEHHUS, NPUHUUII CYNEPHO3UIMH CWJI, NPHUHLUI OTHOcHTelbHOCTH ['anmnes, 3akonsl HproTOHaA, 3akoH
COXPAHEHHUSI MMIIYJIbCA, 3aKOHbI OTPAa)KEHUS W NPEJOMIICHHS CBETA, 3aKOHBI COXPAHEHHs 3apsAJI0BOTO M MAacCOBOIO YHCEN MpHU
AJIEPHBIX PEAKLUAX; IIPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMCHIBATH €M0 MATEMATUYECKOE BBIPAKECHUE;

OOBSACHATHh (PU3NYECKUE MPOLECCHl U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTyalui MPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NMPUYMHHO-CIICJCTBEHHBIC CBSI3U, CTPOUTH OOBSCHEHHE W3 2—3 JOTMYECKHUX IIAroB ¢ Omopoil Ha 2-3



M3YYCHHBIX CBOMCTBA (DM3UYCCKUX SIBICHUH, (U3MUECKIX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

perarth pacu€THBIE 3a/1auu (omuparorecs Ha CUCTEMY u3 2—
3 ypaBHEHMI1), UCIOIB3Yysl 3aKOHBI M (HOPMYJIbI, CBsI3bIBaromue (U3MYECKUE BEIUYMHBI: HA OCHOBE aHAJIU3a YCJIOBUS 3aJayu
3alMCHIBATh KPAaTKOE YCIIOBHE, BBIABIATH HEIOCTAIONIME WM W30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI WU (HOPMYIIHI,
HEOOXOMHUMBIE JUIsl PEIICHUs, IPOBOIUTH Pacdy€Thl W OICHUBATh PEATUCTUYHOCTH TIOJYYEHHOTO 3HAYCHHs (U3HUCCKOU
BEJTUYHMHBI;

pacno3HaBaTh MPOOJEMBI, KOTOPHIE MOKHO pEHIUTh TPH TMOMOIMMN (U3UIECKUX METOJOB; HCIOJb3Ysl OIHMCAHHUEC
UCCJICIOBAHNS, BBIJCIATH MPOBEPIEMOE MPE/ITOIOKEHUE, OIICHUBATh MPABHJIBHOCTD MOPSIIKA IPOBEICHUS UCCCAOBAHMS, JIeTIaTh
BBIBO/JIbI, HHTEPIIPETUPOBATH PE3YIIbTaThl HAOIIOCHUHN U OIBITOB;

NPOBOJAUTEL OMBITHI 10 HAOIIOACHUIO (PU3MUYSCKHUX SIBJICHHH WM (DU3UYECKUX CBOHCTB Tel (M3yYeHHE BTOPOTO 3aKOHA
HproTOHA, 3aK0HA COXPAHECHHSI YHEPTUH; 3aBUCUMOCTh TIepHUoia KoJieOaHU MPY>KWHHOT'O MasTHUKA OT MacChl rpy3a M KECTKOCTH
NPYXUHBI U HE3aBUCHMOCTh OT aMIUTMTYbl MaJIbIX KOJIeOaHWH; MPSIMOJIMHEHHOE PaclpOCTPAaHCHHUE CBETA, PA3JIOKEHUE OCIIOTro
CBETa B CIIEKTP; U3yUYCHHUE CBONCTB M300pa)KEHUS B IJIOCKOM 3€pKaJie M CBOWCTB M300paKeHUs MPEAMETa B COOMPATOIIEH JTUH3E;
HaOJIIO/IEHNE CIUIONIHBIX U JMHEHYaThIX CIEKTPOB M3IYUYEHUS): CAMOCTOSATEIFHO COOMPaTh YCTAHOBKY M3 M30BITOUHOTrO Habopa
000pyAOBaHMs; OMUCHIBATH X0/ OMBITA U €T0 Pe3yIbTaThl, (HOPMYIUPOBATH BHIBOIHI;

IPOBOAUTH TPH HEOOXOIMMOCTH CEPHUIO MPSMBIX HM3MEpPEHUH, Ompenessss cCpeaHee 3HAYCHUE H3MEpPSIeMON BEIMYWHBI
(boxycHoe paccTostHUEe cOOUparoIeil JUH3bI); 000CHOBBIBATH BBIOOP CII0OCO0a U3MEPEHHUS/M3MEPUTEIIHBHOTO IPHO0Opa;

IPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEN (PU3WYECKUX BEIMYUH C MCTOJIB30BAHHEM IMPSMBIX U3MEpPEHUN (3aBUCHMOCTH
yTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHOM CKOPOCTH; MepHro/ia KoineOaHnii MaTeMaTu4eCKOro MasiTHIUKA
OT JIIMHBI HUTH; 3aBUCUMOCTH yTrja OTPAXEHUSI CBETa OT yIjla MaJCHUS W yria mpeIoOMJICHUsS OT yrJia MajeHus): IIaHUPOBATh
UCCJIEIOBAaHNE, CAMOCTOSITENIbBHO COOMpAaTh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThl MOJYYEHHOW 3aBUCHUMOCTU (PU3MUYECKHUX
BEJTMYMH B BUE TaOIUI[ ¥ TpadUKOB, JIeTaTh BBIBOJIBI IO PE3YJITaTaM HCCIICOBAHUS;

MIPOBOJUTH KOCBEHHBIC M3MEpPEHUs (HU3MUECKUX BETUYHH (CPEIHSsI CKOPOCTh M YCKOpPEHHE Teia MPH PaBHOYCKOPEHHOM
JIBUKEHUH, YCKOPEHUE CBOOOTHOTO MaJCHUS, )KECTKOCTh MPYKUHBI, KOOPGUIIUESHT TPEHUSI CKOIBKEHHsI, MEXaHU4YecKas paboTta
¥ MOIIIHOCTh, YacTOTa W TEPHOJ KOJICOAHWH MaTeMaTHYeCKOTO W MPY>KWHHOTO MAasSTHHKOB, ONTHYECKas CHJIa COOMPArOIIeH
JIWUH3bI, PaIMOAKTUBHBIA (DOH): MIAHUPOBATH U3MEPEHUS; COOUPATH IKCIEPUMEHTAIHHYIO YCTAHOBKY WM BBIMIOJTHSATH U3MEPCHHS,
ciemysl TMPeMIOKCHHOW MHCTPYKIIUW, BBIYHUCISATH 3HAYCHHE BEJIMYMHBI U AHAIM3HPOBATH MOJYYEHHBIE PE3YNIbTAThl C YIETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHN;

co0JI01aTh MpaBUJIa TEXHUKHU 0€30MaCHOCTH MPHU padoTe ¢ 1ab0opaTOPHBIM 000PYI0BaAHUEM;

pa3nu4aTh OCHOBHBIC TPHU3HAKH HM3YYCHHBIX (PU3MUECKHX MOJENeH: MaTepuaiabHas TOYKa, aOCOTIOTHO TBEPIOE TEIO,



TOYEYHBIN UCTOYHHK CBETA, JIy4, TOHKAS JIMH3a, [JIAHETapHAas MOJIEJIb aTOMa, HYKJIOHHAs: MOJIEJIb @aTOMHOTO SI7IPa;

XapaKTepU30BaTh MPUHIIUIBI IEUCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM
YuUCJIe: CIUIOMETP, TaTUUKH MTOJIOKEHHUS, PACCTOSIHUS U YCKOPEHHUSI, paKeTa, 9X0JI0T, OUKH, Mepuckom, ¢poToanmnapar, ONTHIECCKUE
CBETOBO/IbI, CIIEKTPOCKOII, I03UMETP, kKamepa BuibcoHa), UCTIOIB3Yys 3HaHUSI O CBOMCTBAX (PU3UUYECKUX SIBJICHUNU U HEOOXOAUMBIE
bu3nUecKre 3aKOHOMEPHOCTH;

HCIIOJh30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YUYCHHBIX TEXHUYECKUX YCTPOUCTB, MU3MEPUTEIBHBIX MPUOOPOB H
TEXHOJIOTHYECKUX TPOLIECCOB MPU PEIICHUH YYEOHO-MPAKTUYECKUX 3a/]a4; ONTUYCCKUE CXEMBbI JJIsi TIOCTPOEHUS M300paKeHUN
B IUIOCKOM 3€pKaJie U COOMparolel JMH3E;

IPUBOAUTL MPUMEPHI/HAXOAUTh WH(OOPMAIMIO O TpUMEpax MPAKTUYECKOrO UCIOIb30BaHUSI (U3UYECKUX 3HAHUNU B
MOBCETHEBHOW JKM3HMU JJi1 oOecreueHusl Oe30MacHOCTH MpU oOpalieHuu ¢ npubopaMd M TEXHUUYECKUMH YCTPONCTBAMH,
COXPAaHEHUS 3[I0POBbS U COOTIOACHUS HOPM IKOJIOTHYECKOT0 TOBEICHHS B OKPYXKAIOIIEH Cpejie;

OCYIIECTBJIATh TOUCK HWH(popMammu (uanueckoro cojaepkaHus B ceTu HHTepHET, caMoCTOATENIbHO (OpMYIUpys
MOMCKOBBIN 3alPOC, HAXOUTh ITYTU OMPEACIICHUS JOCTOBEPHOCTHU TMOTy4YeHHONW WH(OpMAIIMU HA OCHOBE MMEIOIIUXCS 3HAHUN U
JOTIOJIHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPH BBHIMOJHEHUN YYEOHBIX 3aJlaHUi HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (HU3UUYECKOTOo COIEep>KaHus,
CIpPaBOYHBIE MaTepHalibl, pecypchl ceTu WHTepHeT; BIajeTh MNpUEMaMU KOHCHEKTUPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
UHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3laBaTh COOCTBEHHBIC MHCHbMEHHBIE W YCTHBIE COOOIIEHHMS HAa OCHOBE HMH(OpPMAIMM U3 HECKOJIbKUX HCTOYHUKOB
(bu3MUecKoro copepx aHusl, MyOJIMUYHO MPECTABIATh PE3yIbTaThl MPOCKTHOW WJIM MCCIIEOBATENbCKON EATETbHOCTH; PU 3TOM
IPaMOTHO HCIIOJNBb30BaTh W3YYCHHBIM TOHSATUWHBIN ammapaT M3ydaeMoro pasaena (U3MKH U COMPOBOXKIATh BBICTYIICHUE
IpEe3eHTANMEH ¢ yIETOM 0COOCHHOCTEN ayTUTOPUH CBEPCTHUKOB.

10 xaace

[IpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y O0YHAIOIITUXCS YMEHUN:

— MIPOBOJIUTH UCCIIETOBAHNE 3aBUCUMOCTEN (DU3NIECKUX BEJIMYHH C MCTOJIh30BAaHUEM MPSMBIX H3MEPEHUH (3aBHCHUMOCTD
MyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JIBIKEHUU 0€3 Ha4aJIbHOM CKOPOCTH; TEpHo/ia KoeOaHnii MaTeMaTHIECKOTO MasiTHUKA
OT JUIMHBI HUTH; YIJia OTPAXKEHUS CBETa OT yrIJia MaJIeHUs], yria NpeJoMJICHUs OT yrija MaJieHUs] CBETOBOTO JIy4a): CAMOCTOSITEIbHO
coOMpaTh YCTaHOBKY, (PMKCUPOBATh PE3YIbTaThl MOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEJIUYUH B BHjJE TaOMull U rpaduKoB,



JIeNaTh BBIBOJBI IO PE3yJIbTaTaM HCCICNOBaHUSA (MPYU HAIWYUU BO3MOXKHOCTH WJIHM TPOBOIUTH BHPTYAIbHBIC JTA0OpAaTOPHBIE
paboThI);

— MIPOBOJUTh KOCBEHHBIC M3MEpEHUs (GU3MYECKUX BEIUYHMH (CPEIHSsI CKOPOCTh M YCKOPEHHE Telna TIpH
PaBHOYCKOPEHHOM JIBH)KCHHH, YCKOPCHHE CBOOOIHOTO ITaJICHUS, YXECTKOCTh TPYXKHUHBI, KOAXD(HUIMEHT TPEHUS CKOIBKCHUS,
MexaHW4ecKass paboTa M MOITHOCTh, YacTOTa W IEPUOJ KOJeOAHWH MaTeMaTHUYEeCKOro W MPYKUHHOTO MAasiTHUKOB, (DOKYCHOE
pPacCTOSIHHE COOMPAONICH JTMH3BI, PAIMOAKTUBHBINA (DOH): TUTAHUPOBATH U3MEPEHUS;, COOMPATh IKCIICPUMEHTAIBHYIO YCTaHOBKY,
ciemysl TPEIJIOKCHHOW WHCTPYKIIMHU; BBIYUCIISATh 3HAYCHUE BEJIWYUHBI M AHAIM3UPOBATH IOJYYEHHBIC PE3yJIbTaThl C YYCTOM
3aJIaHHOM TOTPEITHOCTH U3MEpPEHUH (TIpH HATMYUH BO3MOYKHOCTH WJIU TIPOBOAUTH BUPTYAJIbHBIC JTAOOPATOPHBIC pabOTHI);

- cobJiro1aTh MpaBuia 0€30MacHOro Tpy/a Mpu padore ¢ 1adbopaTopHbIM 000pyAOBaHUEM (IIPU HATUYUHU BO3MOXKHOCTH
WM TIPOBOJIUTH BUPTYaJIbHBIC JTa00OpaTOpHBIC pabOTHI);

— pa3nuvaTh OCHOBHBIC MPH3HAKK M3YYCHHBIX (PM3MYCCKUX MOJICICH: MaTepralibHasi TOYKa, aOCONFOTHO TBEPJOE TEJIO,
IUTAaHEeTapHas MOJICIIb aTOMa, HYKJIOHHAs MOJIC)Ib AaTOMHOTO SI/Ipa;

— XapaKTepHU30BaTh IPHUHIIMIIBI JEHCTBUS W3yYCHHBIX MPHOOPOB M TEXHUYCCKUX YCTPONCTB C OMOPOH Ha WX ONMHUCAHUS (B
TOM YHCJE CHOUAOMETP, NAaTYMKU IIOJIOKEHUS, PACCTOSHUA M YCKOPEHHUS, PAKEThl, XOJIOT, OYKH, MEPHUCKOM, QoToammapar,
BOJIOKOHHAsI ONTHKA, CIEKTPOCKOI, AO03UMETpP, kamepa BuibCoHa), HUCMONB3ys 3HAHUS O CBOWCTBAX (U3UYECKUX SIBJICHUN U
HeoOX0IMMbIe (PU3NUECKNE 3aKOHOMEPHOCTH;

— UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH HM3yUYEHHBIX TEXHHUYECKUX YCTPONCTB, M3MEPUTEIHHBIX NMPUOOPOB U
TEXHOJOTUYECKUX TPOIIECCOB MPU PEIICHUU YYEOHO-MPAKTUYECKUX 3a7a4; ONTUYECKHE CXEMbI JIJISi MOCTPOSHUS M300paKeHUM B
TUIOCKOM 3epKaJie U COOMparolien JMH3E;

— MPUBOJIUTH TPUMEPHI MPAKTHYECKOTO MCIOIb30BaHUS (HU3MUYECKUX 3HAHUM B TOBCEAHEBHOM KU3HU ISl 0OECTICUeHUS
0e30macHOCTH TpU OOpalieHuu ¢ MpUOOpaMu W TEXHHUUYECKHUMHU YCTPONCTBAMHU, COXpPAHEHHUS 3J0POBbS W COONIONCHHS HOPM
HKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIeH cpele;

- OCYIIECTBIISITh MOUCK HH(pOpManuu (U3MUECKOro colaepkaHus B ceTH WHTEpHET, caMOCTOATEIbHO (OPMYITUPYS
MOMCKOBBIN 3aMpoc; HAXOAUTH MYTH OMPEAENICHUs TOCTOBEPHOCTH MOJYy4Y€HHON MH(OpPMAIMU HA OCHOBE MMEIONINXCS 3HAHUU U3
Kypca (U3UKHU U TOMOJHUTETHHBIX UCTOYHUKOB;

- MCIIOJIb30BaTh TIPU BBITIOJIHCHUH YYEOHBIX 3aJaHUl HAYYHO-TIOMYJSIPHYIO JUTEPATypy (DU3WYECKOTO CONep KaHus,
CIIpaBOYHBIE MaTEPHAIIbI, pecypchl cetn MHTepHeT; BIaieTh mpueMaMu KOHCTIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus nH(PpopmaIum
W3 OJJHOW 3HAKOBOM CUCTEMBI B APYTYIO;



- co37aBaTh COOCTBEHHbBIE MUCBMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as MHPOPMALMIO U3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO HCIIOJIb30BaTh MW3YYEHHBIM MNOHATUHHBIN amnmapaT Kypca (U3UMKH, CONPOBOXKAATH BBICTYIUIEHHE Ipe3eHTaluuen
COOCTBEHHOI'0 COOOUIEHUS, YYUThIBAsE OCOOCHHOCTH ayJJUTOPUU CBEPCTHUKOB;

- IIPU BBIMOJIHEHUU UCCIEN0BAHUNA (PU3NYECKHUX MPOLIECCOB CAMOCTOSITENIHO MJIAHUPOBATH COBMECTHYIO JESITEIbHOCTD B
rpynne, cleIuTh 3a BHIIOJHEHHEM IIJJaHA JACHCTBUM W KOPPEKTHPOBATh €ro, aJeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B
NEeSTENbHOCTD IPYIIbI; BEICTPAUBATh KOMMYHHKATUBHOE B3aUMOJIEHCTBHUE, YUUTHIBAasi MHEHHE OKPY KAIOIIUX.

IHoaxoapl K OLIECHUBAHMIO IJIAHUPYEMBIX Pe3yabTaTOB 00y4YeHH S

[Ipy oleHMBaHUU MIAHUPYEMBIX pe3yiabTaToB 00yueHust gusuke yvamuxcsi ¢ HOHJA HeoOXoAMMO YyuYWUTHIBATH TaKue
UHAUBUAYaJIbHbIE OCOOCHHOCTH UX Pa3BUTHS, KaK: YPOBEHb Pa3BUTHS MOTOPUKU PYK, YPOBEHb BIIAJICHUS YCTHOM SKCHPECCUBHOU
peublo, YPOBEHb pa3BUTHUSI PabOTOCIOCOOHOCTH Ha ypoke (MCTOIIAeMOCTh LIEHTpPaIbHOM HEepBHOM cuctembl). Mcxoas uz asrtoro,
YUUTEIb HCTONB3YET ISl YYAIlUXCS HMHAMBHUAyalbHblEe (OPMBI KOHTPOJIS pe3yiabTaToB 00yudeHus Qusuke. [Ipu cHukeHHON
paboTOCTIOCOOHOCTH, BBIPAKEHHBIX HAPYIICHUSIX MOTOPUKUA PYK BO3MOXKHO YBEJIIMUEHHUE BpeMs JJISl BHIMOTHEHHUS KOHTPOJIBHBIX U
CaMOCTOSITENBHBIX padboT. KOHTpOIbHBIE, CAMOCTOSTENbHBIE U MPAKTUYECKHE paObOThl IPU HEOOXOAMMOCTH MOTYT IpEeIaraTbes ¢
UCMOJIb30BAaHUEM  DJIGKTPOHHBIX  CHCTEM  TECTUPOBAaHUS, MHOTO  IPOrPaMMHOTO  oOecreyeHus, OOEeCIeunBarolIero
NepCOHU(PUIMPOBAHHBINA yUeT YYEOHBIX NOCTHXKEHUM oOydarommxcs. Tekynuil KoHTposib B (hopMe YCTHOTO ONpoca MpU HU3KOM
Ka4eCTBE YCTHOM SKCIPECCUBHOM peUM ydaluxcs He0OX0IMMO 3aMEHATh MMCbMEHHBIMU (pOpMaMH.

CnenuaabHble YCJI0OBUS pPeau3anny IMCHUNINHBI

1. HeobGxogmmo mpemycMOTpeTh HalW4HE MEPCOHATBHBIX KOMITBIOTEPOB, TEXHUYECKHX MPUCTOCOOTICHHN (CremranibHast
KJIABUATYPa, PA3IMYHOTO BUIa KOHTAKTOPHI, 3aMEHSIONTUE MBIIIb, HKOUCTUKH, TPEKOOIIbI, CCHCOPHBIC MJIAHIIIECTHI).

2. JIomkHBI OBITH CO3MaHBI YCIOBHS sl (DYHKIIMOHUPOBAHUS COBPEMEHHOUN WH(OPMAIMOHHO-00PAa30BaTEIIbHONW CPEBI TI0
¢usnKe, BKITIOYAIONMICH AJICKTPOHHBIE WH(OPMAIMOHHBIE PECYPCHI, AJIEKTPOHHBIE 00pa30BaTEIbHBIE PECYpPCH, COBOKYITHOCTh
WH()OPMAITMOHHBIX TEXHOJIOTUH, TEICKOMMYHHUKAITMOHHBIX TEXHOJOTHHA, COOTBETCTBYIONINX TEXHUYECKUX CPEACTB U TEXHOJOTUN
(B Tom umcne Quem-TpeHaxepoB, nHCTpyMeHTOB Wiki, mMpoBEIX BHAEO MaTepUajoB U Jp.), 00E€CTICUNBAIOIINX JOCTHKEHHE
KaxabpM oOyuaronmumes ¢ HOJLA MakcuMalibHO BO3MOXKHBIX ISl HETO pe3yJbTaToB OOy4EHHUS.






TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanue KommuaectBo | IIporpammHoOe conepxanue OCHOBHBIE BU/IBI ICSITEIHLHOCTH 00 Yy4aIOIUXCS
n/m pas3aenoB U TEM 4acoB

yqe6H0r0 nmpeamMeTa

Pasznen 1. ®u3uka u ee poib

B IMTO3HAHHUH OKPYKAOIIECIo MUpa

1.1 | ®uzuka — HayKa 2 duznka — Hayka o mpupojie. | BeisiBneHue paznuuunii Mexay Gu3n4ecKuMu u
0 MpUpoJE SIBrieHUs: MPUPO/IBI. XUMUYECKUMU TTPEBPAIICHUSIMHU.
duznuecKue SBICHUS: PacnioznaBanue u kinaccuduxanus Gu3nuecKux
MEXaHUYECKHE, TEIJIOBbIC, | SIBJICHUN: MEXaHUUYECKUX, TETUUIOBBIX,
AIEKTPUUYECKHE, AIEKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHUTHBIE, CBETOBBIE, Habmonenue u onrcanue GU3NYECKUX SBICHUMI
3BYKOBBIE
1.2 | ®usnueckue 2 duznuecKue BEITNYNHBI. OmnpezneneHue EHbI IEIECHUS Kb
BEJINYUHBI Nsmepenue pusnyecknx U3MEPUTEITHHOTO MPUOOpa.

BeJIMuMH. Ou3nueckue
npubopkl. [lorpemHocTh
U3MEPEHUMN
MexayHapo/iHasi cucTemMa
CIMHMUII

N3MepeHne TMHEMHBIX Pa3MEpPOB TEI U
MIPOMEKYTKOB BPEMEHU C YUYETOM MOTPEIIHOCTEM.
N3mepenue o6bEéMa JXUIKOCTH M TBEPIOTO TEa.
N3MepeHne TeMneparypbl PU NOMOIIH
JKHJIKOCTHOTO TEPMOMETPA U JATUHUKA
TEMIIEPATYPBHI.

BrinonHeHne TBOPYECKUX 3aIAHUN IO TTIOUCKY
CIIOCOOO0B U3MEPEHUS] HEKOTOPHIX (PHU3UUECKUX
XapaKTEPUCTHK, HAIIPUMEP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), yIATIEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUN, MaJIBIX




IPOMEKYTKOB BpeMeHHu. O0cyxaeHue
npeajaraeMbix crnoco0oB

1.3. | EcrecTBeHHO 2 Kaxk ¢u3uka u npyrue BeraBuxkeHue runotes3, 00bACHAIOMMUX IPOCThIE
Hay4YHBIA METO]T €CTECTBEHHbBIC HAYKH SIBJICHUS, HAITPUMED:
MMO3HAHUS U3YYaloT MPUPOY. — IIOYEMY OCTAHABJIMBAETCS ABUKYIIEECS
EcTtecTBeHHOHAYYHBIN 10 TOPU3OHTAIBHON MOBEPXHOCTH TEJIO;
METOJ TO3HAHUS: — II0OYEMY B KaPKYIO MOTOY B CBETJION OAEXK e
HaOII01cHIE, TOCTAaHOBKA MpoxjajaHen, yeM B TéMHOU. [Ipeanoxenne
HAy4YHOTO BOIpOCa, CIIOCOOOB MPOBEPKHU TUIIOTES.
BBIJIBIKEHHE TUIIOTE3, [IpoBenenue ncciaea0BaHMs IO MPOBEPKE KaKOM-
AKCIIEPUMEHT MO IPOBEPKE | TUOO TUITOTE3HI.
TUIO0TE3, 00bSICHEHUE [TocTpoeHue mpocTerIux MoIeNIeH GU3NIECKUX
Ha0JII0/1a€MOT0 SIBJICHUS. ABJICHUH (B BUJE PUCYHKOB WJIU CXEM), HAIpUMEP
Onucanue puU3NIeCcKuX naJieHUE MpeAMETa; MPSMOIUHEUHOE
SIBJICHUI C IOMOILBIO pacrnpoCTpaHEHUE CBETA
MO eJIen
Hroro o paznemny 6
Pasjen 2. IlepBoHayajibHbIe CBeJIEHHSI O CTPOEHHH BellleCTBA
2.1 | Ctpoenue BemiecTBa 1 CrpoeHue BelecTna: HaGmronenne n mHTEppeTaIys ONbITOB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepbl. ONbITHI,
JIOKa3bIBAIOIIKE
JUCKPETHOE CTPOEHUE
BEIECTBA

CBUJIETEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHH BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

OneHka pa3MepoB aTOMOB U MOJIEKY

C UCTIONb30BaHueM (oTorpaduii, TOTYICHHBIX
Ha aTOMHOM CUJIOBOM MuKpockomne (ACM) —
nabopaTopHas pabdota mmo Teme: «OreHkKa




JMaMeTpa aToMa METOJIOM PsIIOB
(c ucnosp3oBaHueM poTorpaduii)».
Onpenenenue pazMepoB MAJIBIX TEJ

2.2 | JIBuxeHue u JIBM>KEHME YacTUIL Hab6ntonenue u o6bsicHeHne 6pOyHOBCKOTO
B3aMMOJIECTBHE BeniecTBa. CBA3b CKOPOCTU | ABMKCHUS U sABIEeHUS Tudy3um.
YaCTHI] BEIIECTBA JBYOKCHUS YaCTHUII [IpoBenenue u 00OBICHEHUE ONBITOB
C TEMIEPATYPOH. 10 HAOJIOICHUIO TETJIOBOTO PACIIUPEHUS Ta30B.
BpoyHOBCKOE IBHKEHUE, [IpoBenenne u 00OBICHEHHE OTIBITOB IO
g y3us. OOHaApPYKEHUIO CUJT MOJICKYJISIPHOTO MPUTSHKCHUS
BzanmogeiicTBre gacTuil Y OTTAJIKUBaHUS
BEIIECTBA: MPUTHKEHUE U
OTTaJIKUBaHUE
2.3 | ArperatHbie ArperaTHbl€ COCTOSIHUS Omnucanue (¢ UCIIOJIB30BAHUEM MTPOCTHIX

COCTOAHUA BCIICCTBA

BEILIECTBA: CTPOCHUE Ia30B,
KUJIKOCTEN U TBEPABIX
(KpUCTANIMYECKUX ) TEJL.
B3aumMocBs3b MeXIy
CBOMCTBAMH BEIIECTB

B Pa3HBIX arperaTHbIX
COCTOSIHMSIX M UX
ATOMHOMOJICKYJISIPHBIM
ctpoerreM. OCOOCHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Mojiefiei) OCHOBHBIX Pa3INuUii B CTPOCHUHU Ta30B,
KUAKOCTEH U TBEPABIX TEIl.

OO0BIcHEHNE MAJION CKUMAEMOCTH KUIKOCTEH 1
TBEPABIX TEJ, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHne coxpaHeHus (PopMbI TBEPIBIX TENI U
TEKY4ECTH >KUKOCTH.

[IpoBeneHne OoNbITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJIBI YACTHUIIHI HAXOIATCS
B CPEJIHEM JajbIlle APYT OT Apyra (MIOTHOCTD
MEHBIIIE), YEM B JKUIKOM.

YcTaHOBIIEHHE B3aUMOCBSI3H MEXKTY
O0COOCHHOCTSIMH arperaTHBIX COCTOSTHUI BOJIBI U
CYIIECTBOBAHWEM BOJHBIX OPTAaHU3MOB

(MC — 6uonorusi, reorpadus)




Hroro no pazneny




Pa3nen 3. /IBu:keHHe M B3aHUMOIelCTBHE TeJl

3.1 | Mexanudeckoe 3 Mexanudeckoe qBmxkenne. | VccienoBanue paBHOMEPHOTO JIBHKEHUS,
JBIDKCHUE PaBHOMEpHOE 1 OIpe/ieTICHUE €T0 MPU3HAKOB.
HepaBHOMEpPHOE JIBrkenue. | HabogeHne HepaBHOMEPHOIO IBUKEHUS U
Cxopoctb. Cpensss OIPEACIICHUE €T0 OTIIMYMM OT PABHOMEPHOI'O
CKOpPOCTH TPH JIBUOKCHUS.
HEPaBHOMEPHOM Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
IBIOKEHMH. PacuéT myTd 1 | ABMDKEHMS (IIapHKa B XKHUJIKOCTH, MOJEIN
BPEMCHH JIBUKCHHUSI AIIEKTPUIECKOTO aBTOMOOWIIS U T.1I.).
Omnpenenenue cpeaHeil CKOPOCTH CKOIbKCHHS
OpycKa WM MIapHKa 110 HAKIIOHHOW MIIOCKOCTH
Pemnrenue 3a7a4 Ha onpeielIeHHE MyTH, CKOPOCTH
Y BpPEMEHHU PAaBHOMEPHOTO JABMKCHUS.
Ananu3 rpauKoB 3aBUCIMOCTH ITYTH H CKOPOCTH
OT BpEMEHHU
3.2 | Uuepuus, macca, 4 SBnenue unepuuu. 3akoH | OOBICHEHHE U POTHO3UPOBAHUE SIBIICHUH,

IINTIOTHOCTDH

nHepuuu. Bzanmonerncteue
TeJ KaK MpU4rHa
M3MEHEHUSI CKOPOCTHU
NIBIDKEHUS Tell. Macca Kak
Mepa UHEPTHOCTH TeJa.
IInoTHOCTH BemiecTBa.
CBS3b INIOTHOCTH

C KOJIMYECTBOM MOJICKYJT

B €IUHUIIE 00BEMaA
BEIIECTBA

00OyCJIOBJICHHBIX HHEPIIMEH, HAITPUMED, YTO
MIPOUCXOJAUT IIPU TOPMOKEHUHU WU PE3KOM
MaHEBpE aBTOMOOMIIS, ITOYEMY HEBO3MOYKHO
MTHOBEHHO MPEKPATUTH ABM)KECHHE HA BEJIOCUIIC]IC
WJIM CaMOKaTe | T. 1.

[IpoBeneHue 1 aHAIN3 OMBITOB,
JIEMOHCTPUPYIOIIUX U3MEHEHUE CKOPOCTH
JIBMOKEHUSI T€Ja B pe3yJbTaTe ACHCTBUS Ha HETO
JIPYTUX TeJL.

Pemenue 3ana4u Ha onpeesieHue MaccChl Tella, €ro
00BbEMa U IJIOTHOCTH.




[IpoBeneHue u aHaIu3 OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJla OT €ro Macchl Mpu
B3auMojielicTBUM Ten. M3mepenne Macchl Tena
Pa3IMYHBIMU CIIOCOOAMHU.

OnpeneneHue MIOTHOCTU Tela B pe3yiabTaTe
U3MEPEHUS €r0 MacChl U 00BEMA

3.3

Cuma. Buaper cun

14

Cuna Kak XapakTepuCcTHKa
B3aMMOJICHCTBUS TEIL.
Cuna ynpyrocTtu u 3aKOH
I'yka. M3mepeHue cusl

C MOMOIIBIO TUHAMOMETPA.
SIBrieHUE TATOTEHUS U CUjIa
TsokecTd. Cuna TSKEeCTH
Ha JPYTrux MJIaHeTax.

Bec tena. HeBecomocTs.
CiokeHue cHil,
HAMpPaBJICHHBIX 10 OHOU
IIPSIMOM.
PaBHOnelicTBYOIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIBYKCHUS U TPEHUE
nmokost. TpeHue B mpupoae
U TEXHUKE

M3y4yeHune B3aUMOJICHCTBUS KaK MTPUYHHBI
U3MCHCHHS CKOPOCTH TeJla WK ero JieopMarium.
Onucanue pealbHbIX CUTYaIlui B3aUMOICHCTBHS
TEJ C IIOMOIIIBIO MOJIeJICH, B KOTOPBIX BBOJIUTCS
TOHATHE ¥ M300paKCHUE CHUITBI.

N3ydenune cwibl ynpyroctu. MccnenoBanue
3aBHCHMOCTH CHJIBI YIIPYTOCTH OT YJIMHEHUS
PE3WHOBOTO IIHYPA WU MPY>KUHBI

(c mocTpoeHueM rpaduka).

AHaH3 MPaKTUIECKUX CUTYAIUi, B KOTOPBIX
NPOSIBIISICTCSI IEHCTBUE CHIIBI YIIPYTOCTH
(ympyrocTh Msida, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 CUTyalnii, CBSI3aHHBIX C SIBJICHUEM
TATOTCHHUS.

OO0bsacHEeHHE OPOUTATIBHOTO ABMKCHUS TIJIAHET

C WICTIOJIb30BAaHHUEM SIBJICHHSI TSITOTEHUS U 3aKOHA
WHEPIIH.

W3mepenue Beca Tena ¢ TOMOIIBI0 TUHAMOMETPA.
O6ocHOBaHUE ATOTO cI0cO0a U3MEPEHUSI.




AHanu3 1 MOJIEIMPOBAHNUE SIBICHUS HEBECOMOCTH.
OKCIEpUMEHTAIBHOE MOJYYEHUE TIPaBUJIA
CJIO’KEHHSI CUJI, HAaIIPABJICHHBIX BAOJIb OJHOM
npsaMoi. OnpeneneHue BeTNYNHbI
PAaBHOJCHUCTBYIOILLIEN CHUIIL.

M3yueHne CUIIbl TPEHUS CKOJIbKEHUS U CUIIBI
TPEHUS MOKOS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHJIbI IABJIEHUSI U CBOMCTB TPYILUXCS
IIOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYalui, B KOTOPBIX
MPOSIBISIETCA IEVCTBUE CUJIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBILEHUS WIN
YBEJIMYEHHUs (KaTaHUE Ha JIbDKAX, KOHbKAX,
TOPMO’KEHUE aBTOMOOMUJIS, UCIIOIb30BaHHE
NOJIIMITHUKOB, IIJIaBAaHUE BOJIHBIX KUBOTHBIX
U 1p.). Pemenne 3a1a4 ¢ uCnosib30BaHUEM
dopMyn 1715 pacy€Ta CUIIBI TSXKECTH, CUIIBI
YIPYTOCTH, CUJIBI TPEHHUS

Hroro no pasneny

21

Paznen 4. JlaBineHue TBEPABIX TeJl, )KUAKOCTEN U ra3oB

4.1 | NaBnenwue. Ilepenaua
JIABJICHUSI TBEPIBIMU
TE€IaMH, KUJIKOCTIMU
" Ta3aMu

3

JlaBnenue. CriocoObl
YMEHBIIIEHUS ¥ YBEITUYCHUS
naBiieHus. /laBieHue rasa.
3aBHCHMOCTD JIaBICHUS
rasa ot oonéma,
TeMIepaTyphl.

AHau3 1 00BACHEHHE OTBITOB U MPAKTUYECKUX
CUTYyallUi, B KOTOPBIX MPOSIBIISIETCS CUjIa
JaBJICHUSL.

O6ocHOBaHUE CITIOCOOOB YMEHBIIEHUS U
YBEIUYCHUS JTaBICHUS.

N3ydenune 3aBUCUMOCTH JIaBJICHUS Ta3a




[lepenaya naBnenus
TBEPABIMU TEJIAMHU,
JKUJIKOCTSIMH U ra3aMu.
3akon Ilackans

0T 00bEMa U TEMIIEPATYPHI.

N3yuyenune ocoOeHHOCTEN nepenayn 1aBaeHus
TBEPBIMH TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O6ocHOBaHUE PE3YJIbTATOB OIBITOB
0COOCHHOCTSMH CTPOSHHSI BEIIECTBA B TBEPAOM,
KHUJIKOM U Ta3000pa3HOM COCTOSTHHSX.
DKCIepUMEHTATFHOE JJ0Ka3aTeIbCTBO 3aKOHA
ITackas.

Pemrenue 3amaq Ha pacy€T JaBICHUS TBEPIOTO
Tena

4.2 | laBneHue KUJIKOCTH 3aBUCHUMOCTD JIaBJICHHS HccnenoBanue 3aBUCUMOCTH JTaBJICHUS KUJIKOCTH
KUIKOCTH OT TITyOUHBI. OT TJTyOUHBI OTPY>KEHUS U TIIOTHOCTH >KUJIKOCTH.
[MueBmaTtnueckue mamunbl. | HaOmronenue u o0bsicHeHrnEe THAPOCTATHYECKOTO
IMuppocratuueckuii napajokca Ha OcHOBe 3akoHa Ilackais.
napaznokc. Coobmaromuecs | M3ydyenne cooOImaromuxcs cocy10B.
cocynsl. I'uapasiuueckue | Pemenue 3amad Ha pacy€r JaBiaeHUs KHUIKOCTH.
MEXaHU3MBI OObsicHeHUE MPUHIINTIA IEHCTBUSA
THJIPABIUYECKOTO Mpecca, MHEBMATUUYECKUX
MalIlHH.
AHanu3 1 00bSICHEHNE NPAKTUYECKUX CUTYALIUM,
JEMOHCTPUPYIOIIUX NPOSIBICHUE 1aBICHUS
KUJKOCTU U 3aKoHa [lackans, Hanpumep
MPOLIECCOB B OPTaHU3ME MPHU ITYOOKOBOJHOM
HBIPSTHAN
4.3 | AtmocdepHoe Atmocdepa 3emin 1 DKCnepuMEHTAIIbHOE OOHAPYKEHUE
JaBJICHUE aTMoc(epHOe J1aBlICHHE. aTMOC(EpHOro JIaBJICHHUSI.

[IprunHbI CyniecTBOBaHUS

Amnanu3 1 00bsICHEHUE OIBITOB U MMPAKTUHICCKUX




BO3JIYIITHOM 0007I0YKH
3emnu. OnsiT Toppuyemm.
N3mepenue armocdepHoro
JaBJICHUSA. 3aBUCUMOCTh
aTMOC(HEpPHOTO JTaBJICHUS
OT BBICOTHI HaJl YPOBHEM
mops. [TpuGopsr

JUTSL ©3MEpEHUs
aTMOC(hEpHOTO JaBICHUS

CUTYaIMl, CBA3aHHBIX C JICUCTBUEM
aTMOC(EpHOTO JIaBJICHHUS.

OOBbsicHEHHE CYILIECTBOBAHUS aTMOC(hEpHI
Ha 3eMJIE ¥ HEKOTOPBIX IIJIAHETaX WM €€
OTCYTCTBUS Ha IpYyrux mianerax u Jlyne.
OObsicHeHNE U3MEHEHUS TUIOTHOCTU aTMOC(hephl
C BBICOTOM M 3aBUCUMOCTH aTMOC(EPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3ag1a4 Ha pacu€t aTMoc(epHOTo
JaBJICHUSI.

N3yuenue ycrpoiictBa OapoMeTpa-aHepoua

4.4

JIeHCTBUE KUIKOCTH U
rasza Ha Morpy>kKeHHOe
B HUX TEJIO

JIeCTBUE )KUIKOCTH U ra3a
Ha MOrpyXKEHHOE B HUX
Teno. BertankuBaromias
(apxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten.
BosznyxoruiaBanue

DKCIepUMEHTAIbHOE OOHApYKEHUE JECHCTBUS
JKUJIKOCTH Y ra3a Ha MOrPYKEHHOE B HUX TEJIO.
OrnpeniesieHUE BHITAJIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIIEH HA TEJIO, MOTPYKEHHOE

B JKUJKOCTb.

[IpoBenenne u 00CyX)aeHNE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb
BBITATKUBAIONIEH CUJIbI, IEHCTBYIOIIECH HA TEJIO
B )KUJIKOCTH, OT 00BhEMA OTPYKEHHOU

B YKUJIKOCTb YaCTH Te€Ja U OT IUIOTHOCTHU
YKUJIKOCTH.

lIposepka nHezasucumocmu ebimanKkugaoweu
cunbl, oelicmayouel Ha mejo 8 HCUOKOCmU,
om maccyl meua.

HccnenoBanue 3aBUCUMOCTH BECa TEJIA B BOJIE
0T 00bEMa NMOTPYKEHHOM B KUIAKOCTh YACTH TeJIa.




Pemrenne 3ana4 Ha NpUMEHEHNE 3aKOHA
ApxuMe[a ¥ yCIIOBHS TUTABaHUS TEJL.
KoHcTpynpoBaHue apeomeTpa uiu
KOHCTPYHUPOBAHUE JIOJKU U OIPENCICHUE €€
IPYy30II0ABEMHOCTH

Hroro no pazueny
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Pa3nen 5. PaGora u MomHOCTh. JDHeprus

5.1

Pabora 1 MOIIHOCTH

3

Mexanunueckas padoTa.
MoIHOCTh

DKCIEPUMEHTAIHLHOE OTpe/IeTICHNE
MEXaHUYECKOU pabOThl CHUJIBI TSXKECTH

NP NAJCHUU TeJa U CUJIbI TPEHUS

IIPU PABHOMEPHOM MEPEMEIICHUH Tea

10 TOPU30HTAJILHON MOBEPXHOCTH.

Pacuér MomiHoCTH, pa3BUBaEcMOM IIPH MOIBEME
I10 JIECTHHIIE.

Pemenne 3a1a4 Ha pacuét MexaHUYECKOU pPabOThI
1 MOIIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
phIuar, 6JI0K, HaKJIOHHAs
IJI0CKOCTB. [IpaBuio
paBHOBECHS pblyara.
[IpumeHeHue npasuia
pPaBHOBECHS pblyara

K 0710Ky. «3010TOC
npaBwio» MmexaHnuku. KI1/]
IIPOCTBHIX MEXAHU3MOB.
[IpocThie MeXaHU3MBI

B OBITY U TEXHUKE

OmnpezienieHue BRIMTPHIIIA B CHIIC MIPOCTHIX
MEXaHHU3MOB Ha IIpUMEpE phluara, oJABHKHOTO U
HEIOABIKHOTO OJIOKOB, HAKJIOHHOM TUIOCKOCTH.
HccnenoBanue yciaoBUs paBHOBECHS phlyara.
OOHapyXeHHE CBOMCTB IMPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX M MPUCTIOCOOICHUSX,
HCITOJIb3YEMBIX B OBITY M TEXHUKE, a TAaKKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIIbHOE JJOKa3aTeILCTBO PABEHCTBA
paboT Mpu MPUMEHEHUH IIPOCTHIX MEXaHH3MOB.
Onpenenenune KII/] HaKITOHHOM TIJIOCKOCTH.




Pemenue 3amau Ha MpuMEHEHHE TpaBUa
paBHOBecHs pbriuara u Ha pacueér KITJ]

5.3 | Mexannueckas 4 MexaHudeckasi SHEPTusl. DKCNEepUMEHTAILHOE ONPE/EICHNE U3MEHEHUS
SHEPTHsl Kunernueckas u KWHETHYECKON U MOTEHIIMATBHON SHEPTUH Tela
NOTEHIMAIbHAS DHEPTHSL. IIPU €T0 CKaTHIBAHUU 110 HAKIIOHHOW TUIOCKOCTH.
IMpeBparenue ogHoro Buaa | PopMynupoBaHUE Ha OCHOBE UCCIIEOBAHUS
MEXaHUYECKOW YHEPTUH 3aKOHA COXpPaHEHUS MEXaHUYECKOW YHEPTHH.
B JIpyTOil. 3aKOH OO0cyxIeHre rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUs YPHEPTUU COXpaHEHUS YHEPTHH.
B MEXaHUKE Pemmenne 3aa4 ¢ UCTIOIB30BAaHUEM 3aKOHA
COXpaHEHUS YJHEPTHH
Wroro no pazneny 12
Pe3epBHOe Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I1O ITPOTPAMME




8 KVIACC

No
o/

HaumenoBanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OcCHOBHEIC BUOBI ACATCIBHOCTH 06yqa}omnxcsl

Pa3zgea 1. TemioBblie ABJICHUA

1.1

Ctpoenue u cBoOiCTBa
BElIECTBa

OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKOM
TEOPUU CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIeKyJI. ONBITHI,
MOTBEPKIAIOIINE
OCHOBHBI€ MOJIOKEHUS
MOJIEKYJISIPHOKMHETUYECKOM
TEOPHH.

Mopenu TBEPAOTO, KUJIKOTO
¥ Ta3000pa3HOr0 COCTOSTHUI
BEIIIECTBA.
Kpucrannmueckne n
amopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEJ
Ha OCHOBE IMOJIOKCHU
MOJICKYJIIPHOKMHETHYECKON
teopun. CMaurBaHUE U
KalUJUISIPHBIE SBJICHUA.
TemmoBoe pacimvpeHue u
cKaTue

Hab6ntoneHnue u uHTepIipeTalust OnbITOB,
CBUJICTEILCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIC.

Pemenue 3a1a4 1o o1ieHUBaHUIO KOJMYECTBA
aTOMOB WJIM MOJIEKYJI B €IUHUIIC 00BEMA
BEIIECTBRA.

AHanu3 TeKCcTa APEBHUX aTOMUCTOB (HAIIpUMED,
¢dbparmenTta noamsl Jlykpeuus «O npupoje
BEIlIC») C U3JI0’KEHNEM 000CHOBaHUN aTOMHOMN
runoTe3bl (cMbiciioBoe yTeHue). OueHka
yOeTUTEIIFHOCTH 3THX 000CHOBAHUH.
OObsicHeHrEe OPOYHOBCKOTO ABUKCHHUSI, SIBICHUS
muby3un v pazTuduil MEXIy HIMH Ha OCHOBE
MTOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKOU
TEOPHUH CTPOEHUSI BEIIECTBA.

OObsicHEeHNE OCHOBHBIX Pa3INiMidl B CTPOSHUU
ra3oB, JKUJIKOCTEH U TBEPABIX Tell

C UCIOJIb30BAHUEM TOJIOKEHUU MOJIEKYJIISIPHO-
KMHETUYECKOW TEOPHUU CTPOCHHUSI BEUIECTBA.
[IpoBeaeHre ONBITOB MO BhIPAIIMBAHUIO
KPUCTAJUIOB TIOBAPCHHOMW COJI WIJIH caxapa.




[IpoBeneHue U 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KaWJUISIPHBIC SIBJICHUS U
SIBJICHHE CMa4YnBaHUs.

OOBsICHEHHE POJIH KATWJUTSIPHBIX SIBIICHUM

JUISl TIOCTYTUICHHS BOJBI B OPTraHU3M PACTEHUH.
Hab6nronenue, npoBeieHne U 00bICHEHUE
OIIBITOB MO HAOIIOACHHUIO TEIIJIOBOI'O
pacuMpeHus ra3oB, KUIAKOCTEN U TBEPBIX TEJL.
OOBsicCHeHHE COXpaHEeHUsT 00bEMa TBEPABIX TEII,
TEKYUYeCTH >KUJIKOCTH (B TOM UYHCIIE, PA3HUIIBI

B TEKYUYECTH JJIsl Pa3HBIX KUJIKOCTEH ),

JIaBJICHUS rasa.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCHUMOCTH JIaBJICHHS BO3/IyXa OT €ro 00béMa u
HarpeBaHUs WA OXJIKJICHUS, U UX 00BbsICHECHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUCHHS.
AHaJIU3 NPaKTUYECKUX CUTYaAIINH, CBSI3aHHBIX

CO CBOMCTBaMH T'a30B, )KUAKOCTEN U TBEPIBIX TEII

1.2

TerioBbie MPOLECCH
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Temnepatypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JIBHXKEHUS
yacTull. BHyTpeHHs
sHeprus. CriocoOs
VW3MEHEHUS BHYTPEHHEN
SHEPTHM: TeIUIoNepeiada u
coBepllieHue padoThl. Buibl
TEIJIONEePe1ayuu:

O6ocHOBaHWE TTPaBUJI H3MEPEHHS TEMIIEPATYPHI.
CpaBHEHHUE Pa3IUYHBIX CTIOCOO0OB U3MEPEHUS U
IIKaJT TEMITePaTyPHI.

HaOnronenue u 00bICHEHHUE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPEHHEN
SHEPIrUU TeJia B pe3ysibTaTe TeIionepeaayu u
pa0OOThI BHEIITHUX CHUJL.

Habmronenne n 00bsICHEHHE ONBITOB,
00CYXXJICHHE TTPAKTUUYECKUX CUTYalIUi,




TEIJIONPOBOIHOCTb,
KOHBEKIIUSI, U3TTyUYCHHE.
KonmuuecTBO TEIIOTHI.

VY nenapHas TEIIO0EMKOCTh
BenlecTBa. TermIooOMeH 1
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oamanca. IlnaBnenne u
OTBEPJICBAHUC
KPUCTAJUTMYECKHUX BEIIECTB.
VenpHas TeniaoTa
IJIABJICHUS.
[TapooOpazoBanue u
KoHJleHcanus. Vcnapenue.
Kumnienune. Y nensHas
TEIJIOTa MapooOpPa30BaHMUS.
3aBUCUMOCTb TEMIIEPATYPhI
KHTICHUS OT aTMOC(HEPHOTO
JaBJICHUSL.

BnaxHocTs BO3ayXa.
DHeprus TOIIMBA.

VY nenpHas Teniaora
CrOpaHus.

[MpuaIIIBL pabOTHI
TeraoBbIX aBuratene KII1/]
TEIJIOBOT'O JBUTATEI.
TennoBwIe ABUTATSIIA U

JTEMOHCTPUPYIOIINX PA3THIHBIC BUIBI
TEIUIONEePEAAYHN: TETIJIOMPOBOTHOCTb,
KOHBEKITUIO, U3ITYUCHHE.

HccnenoBanue siBICHUS TEIUIOOOMEHA

IPU CMEIIUBAHUM XOJIOJTHON U rOPAYEN BOIBI.
HaOiroieHre ycTaHOBJICHHS TETUIOBOTO
PaBHOBECHS MEXKTy TOpsSTUEH U XOJIOIHON BOJIOH.
Omnpenenenue (M3MEPEHUE) KOJIMYECTBA
TETUIOTHI, MOJYYESHHOTO BOJOH MPH TEILTIOOOMEHE
C HarpeThIM METAJUTMUCCKUM ITUITHHIPOM.
Omnpexaenenue (M3MepeHne) yaeabHON
TEMIOEMKOCTH BEIIIECTBA.

Pemmenue 3a7a4, CBSI3aHHBIX C BHIYUCICHHEM
KOJIMYECTBA TEIUJIOTHI M TETNIOEMKOCTH

IpU TETII00OMEHE.

AHaNIu3 CUTYyaIMil MPaKTHYECKOTO
MCIIOJIb30BaHMS TETNIOBBIX CBOMCTB BELIECTB U
MaTepHalioB, HAIIPUMED, B LEIAX
HEProcOepeKEHUS : TETIIOU3O0JISALINA,
sHEprocOeperaromue KpoIiiu,
TEPMOAKKYMYJISATOPHI U T. 1.

HaGmronenue siBineHuii ncrapeHus u
KOHJICHCAITUH.

HccnenoBanue mpoiiecca ucrnapeHus
Pa3IUYHBIX JKUIKOCTEM.

OObsicHEeHUE SIBJICHUI HUCTIAPEHUS U
KOHJICHCAITUU Ha OCHOBE aTOMHO-




3aIIMTa OKPYKAIOLIEH
Cpensl.

3aKOH COXpaHEHUS U
IpEeBpALLEHUs] SHEPTUU
B TEIJIOBBIX ITPOIIECCAX

MOJIEKYJIIPHOTO YUEHHUSI.
Habmonenne n o0bsiCHEHHE MTpoliecca KUIEHMS,
B TOM YHUCJI€ 3aBUCUMOCTHU TEMIIEPATYPhI
KUTIEHUS OT JAaBJICHHUS.

Omnpepaenenue (U3MEpPEHNE) OTHOCUTEIIBHOM
BJIQXKHOCTHU BO3/1yXa.

Habmonenue npoiiecca riaBieHus
KPUCTAJNTMYECKOT O BEIIECTBA, HAIIPUMED, JIbJA.
CpaBHeHHE IPOLIECCOB TIABJICHUS
KPUCTAJUTMYECKUX TeJl U pa3MArdyeHus

IpY HarpeBaHUU aMOpP(HBIX Tell.

Omnpexaenenue (M3MEpPEHNE) yACIHHOU TETIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUIaBIICHUS U
KPUCTAJUTU3AI[MU HAa OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yUEHUSI.

Pemenue 3a7a4, CBA3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIJIOTHI B MIpolieccax
TEIUIoNepeaauy MPH TUTABICHUH U
KPUCTAJUTU3AINH, HCTIAPEHUN U KOHJICHCAIUH.
AHanIu3 CUTyanuii MpakTUYECKOTO MPUMEHEHUS
SIBIICHUY TIJIABJICHUS U KPUCTAILTU3AIINH,
HAMpUMeED, MOTYyICHUE CBEPXUUCTBIX
MaTepuasoB, COJIEBasi FPesika U Jp.

AHanu3 paboThl U 00bSICHEHHE PUHIINIA
JEUCTBUS TEIJIOBOTO ABUTATENS.

Brranciienrne KomdecTBa TeIIoTHI,




BBIJICJISIFOLETOCS IIPY CTOPAHUU PA3IUYHbBIX
BUA0B ToruinBa, U KIIJI aeurarens.
OO0cyxIeHHE FKOJOTMYECKUX MOCIEICTBUI
WCIIOJIb30BAaHUS IBUTATENIEN BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIIEKTPOCTAHIIUMN

Hroro no pazgeny
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Pa3nen 2. JnekTpuyeckue u

MATrHUTHBIC SAIBJICHUA

2.1 | Dnekrpuyeckue
3apsiibl.
3apsKCHHBIC Tena U
MX B3aUMOJICHCTBUS

7

DIIeKTpU3aLus Te.

JIBa pona 3JIEeKTpUIECKUX
3apsAnoB. Bzaumoperncteue
3apsIKEHHBIX TeJl.

3akon Kynona (3aBUCHMOCTb
CUJIBI B3aMMOJIEUCTBUSA
3apsKEHHBIX TEJ

OT BEJIMYMHBI 3aPSI0B U
PACCTOSIHUS MEXY TEJIaMu ).
DIEKTPUUECKOE TOJIE.
Hanpsx€éaHOoCTh
AIEKTPUYECKOTO TOJIS.
[IpuHIMI Cynepno3unuu
AIEKTPUUECKUX TOJIEH

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu snextpruecknx
3apsiIOB. DIEMEHTapHBII
AIEKTPUYECKUM 3apsii.
CtpoeHue aToma.
[IpoBogHMKM 1

Hab6ntonenue u npoBeieHUEe OMbITOB

0 DJICKTPHU3ALINH TEJI PU COMMPUKOCHOBEHUHU U
MHIYKIUEH.

HaOmnronenue n 00bICHEHHE B3aUMOAEHCTBUSI
OJTHOMMEHHO Y PA3HOUMEHHO 3aps’)KEHHBIX TEl.
OOBsiCHeHHE MMPUHIIMIA ISUCTBHUS JIEKTPOCKOIIA.
OOBsiCHEHHE SBICHUHN DJICKTPU3AIUH

MIPY COMTPUKOCHOBEHUH TEJ U MHIYKIUEH

C MCHOJb30BaHUEM 3HAHUHM O HOCHUTEIISIX
AIIEKTPUYECKUX 3aPsi/I0B B BEIIECTRE.
Pacno3naBaHue 1 00bICHEHHE SIBICHUH
AJIEKTPU3AIIMU B TOBCEIHEBHOM JKU3HMU.
Habnronenue u 00bsICHEHHUE OIBITOB,
WUTIOCTPUPYIOIINUX 3aKOH COXPAHEHUS
AIIEKTPUYECKOTO 3apsja.

HaOmroeHre onpITOB 110 MOASIUPOBAHUIO
CUJIOBBIX JIMHUH JIEKTPUYECKOTO TOJIS.
HccnenoBanue AeWCTBUS IEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U JUIICKTPUKH




JTASIICKTPUKHU. 3aKOH

COXpPAaHCHUS IJICKTPUICCKOTO

3apsiza

2.2

ITocTossHHBIN
AIEKTPUYECKUIN TOK
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DIIEKTPUUYECKUN TOK.
YcnoBus CyleCTBOBAHUS
AJIEKTPUUYECKOTO TOKA.
HcTouHukY MoCTOSTHHOTO
TOKa. JlencTBus
AJIEKTPUUYECKOTO TOKa
(TeroBOE, XUMUYECKOE,
MAarHuTHOE).
DIEKTPUYECKUN TOK

B KUJKOCTSX U raszax.
DneKTpuyecKas Lelb.
Cwuna Toka. DJIeKTPUYECKOe
HaIpsKEHUE.
ConpoTtuBieHue
MIPOBOJIHUKA. Y IEIBHOE
CONPOTHBIICHUE BELIECTBA.
3akon OMa i1 yyacTka
uenu. [locienoBarenpsHoe 1
napauielIbHOE COEUHEHNE
MIPOBOJIHUKOB.

PaGoTa u MmomHOCTH
AIEKTPUYECKOTO TOKA.
3akoH J[xoyis—JIeHna.
DJIEKTPUYECKUE LETTH U

Hab6ntoneHue pa3indHbIX BUOB JCUCTBUS
AIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE ITUX
BHJIOB JICICTBUS B IOBCEIHEBHOW JKU3HMU.
Habronenne BO3HUKHOBEHUS Ta30BOr0 pa3psiia
Y BJIEKTPUYECKOT0 TOKA B AKHUJKOCTH

COopka 1 UCIIBITAHUE IICKTPUUCCKON LIEeTTH
MOCTOSIHHOTO TOKa.

N3mepeHne cuiibl TOKa aMIIEpMETPOM.
N3mepenne 2JIeKTpUUeCKOro HampsiKEHUs
BOJIBTMETPOM.

[IpoBenenue u 00BSICHEHUE OTIBITOB,
JEMOHCTPUPYIOIIUX 3aBUCUMOCTD
AIIEKTPUYECKOTO COMPOTUBIICHHS IPOBOIHHUKA
OT €ro JJIMHBI, IUIOMA1 OTIEPEYHOT0 CEUCHUS
U Martepuarna.

HccenenoBanue 3aBUCMMOCTH CUJIBbI TOKA,
IIPOTEKAIOIIETO YEPE3 PEZUCTOD,

OT COIIPOTHUBJIEHHUS PE3UCTOPA U HAIIPSIKECHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiIa CJIOKEHUS HANPSIKECHUAN
IIPY MOCIIEIOBATEIBHOM COEIMHEHUH JBYX
PE3UCTOPOB.

[IpoBepka mpaBuia AJjisi CUIIBI TOKA

IIPY MapaJJIEIbHOM COEIMHEHUH PE3UCTOPOB.




noTpedouTenu
3JIEKTPUYECKOU SHEPIUU
B ObITy. KopoTkoe
3aMBbIKaHUE

AHau3 CUTyalMi MOCIEI0BATENBLHOTO U
MapajIeIbHOr0 COEIMHEHUS IPOBOJTHUKOB

B JIOMAIIIHUX JICKTPUUECKUX CETSX.

Pemenne 3a1a4 ¢ ucnonp3oBaHueM 3akoHa Oma
U GopMyIn pacy€Ta dJIEKTPUUECKOTO
CONPOTUBIICHUS MPU MOCJIEA0OBATEIBHOM U
MapajieIbHOM COCAMHEHUU MTPOBOIHUKOB.
Omnpenenenue paboThl IEKTPUUYECKOTO TOKaA,
MIPOTEKAIOIIETO YEPE3 PEZUCTOP.

OnpezneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA,
BBIJICJIIEMOM HAa PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3
JAMIIOYKY OT HanpsKeHUs Ha Hel. OnpeneneHue
KII/l narpeBares.

HccnenoBanue npeobpa3zoBaHus YHEPTUU

IIPU NOJIBbEME IPy3a JIEKTPOJBUTATEIIEM.
OObsicHEeHHE YCTPOWCTBA U MPUHITUTIA ACHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIbHBIX PUOOPOB.
OObsicHeHNE MPUYUH KOPOTKOTO 3aMBbIKAHUS U
MIPUHLNIA AEHUCTBUS IUIABKUX ITPEIOXPAHUTEIICH.
Pewenue 3a1a4 ¢ HCIOJIB30BAHMEM 3aKOHA
Jxoyna—Jlenua

2.3

MarHuTHBIC SIBICHUS

ITocTositHHBIC MAarHUTHI.
BzaumoneiicTBue
MMOCTOSTHHBIX MarHuTOB.
MarsauTtHoe€ 1oJje.
MarnauTtHoe 1mojae 3eMJIn

HMccneqoBanue MarHMTHOTO B3aUMOICHCTBUS
MMOCTOSTHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISt TOCTOSTHHBIX
MAarHUTOB MPHU UX O0BEIUHEHUH U Pa3JICIICHIH.
HMccaenqoBanne MarHUTHOTO B3aMMOJICHCTBUS




Y €0 3HA4YCHHUE IS )KU3HU
Ha 3emsie. OnbIT Dpcrena.
MarauTHOE T0JI€
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMAarHUTOB

B TEXHUKE. JlericTBHE
MAarHUTHOTO TOJIs

Ha MIPOBOJHUK C TOKOM.
DIIEKTPOJABUTATEIH
MTOCTOSIHHOTO TOKa.
Hcnonws3oBanue
3JIEKTPOJIBUTATENEH

B TEXHUUYECKUX YCTPOMUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHuTOB.
N3ydyeHne MarHuTHOTO TOJIsl TOCTOSIHHBIX
MarHuTOB IIPU UX 00bETMHEHUU U Pa3/ICICHUU.
[IpoBeneHrE ONBITOB MO BU3yATU3AIUHU MOJIS
MMOCTOSIHHBIX MAarHUTOB.

N3ydeHue siBiIeHU HAMarHWYMBaHUs BEUIECCTBA.
HccnenoBanue eWCTBUSA AIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTbH CHUJIbl B3aUMOJICHCTBUS KATYIIKU

C TOKOM M MarHuTa OT CUJIbl U HAIIPaBJICHUS TOKa
B KaTyIIIKeE.

AHau3 CUTyalui MPakKTUYECKOTO MPUMEHCHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPONCTBAaX, MPOMBIIIECHHOCTU, MEJUIINHE).
N3yuyeHune neicTBUS MAarHUTHOTO MOJIS

Ha MPOBOJIHUK C TOKOM.

N3yueHune AeUCTBUS 3NEKTPOABUTATENSA.
N3mepenune KII/I amexTpoaBuratenbHOM
YCTAaHOBKH.

Pacrio3HaBanue 1 aHaiau3 pa3IMYHbIX
MIPUMEHEHHM AJIEKTPOABUTaATEINEH

(TpaHCTIOpT, OBITOBBIE YCTPOMCTBA U IP.)

2.4

DNeKTpOMarHuTHast
WHTYKIIHS

Onbitel @apajes. SBneHue
AIEKTPOMATHUTHOM
naaykuuu. [Ipasuno Jlenua.
DIIEKTPOreHepaTop.

OmneBITH 11O HCCJIICAOBAaHHNIO SABJICHUA
BHGKTPOMaFHPITHOﬁ HHAYKIOHUH: UCCIICIOBAHUC
W3MEHCHUMN 3HAUCHUS U HaIlpaBJICHUA
HMHAYKIMUOHHOI'O TOKa




CnocoObl osTy4yeHus
3JIEKTPUYECKOUN JHEPTUM.

DIIEKTPOCTAHIIUU
Ha BO300OHOBIISIEMbBIX
WUCTOYHUKAX DHEPTUU
Uroro no paznemny 37
PesepBHoe Bpemst 3
OBLIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME




9 KJIACC

No
o/

HaumenoBanue
pa3zesnoB U TeM
y4eOHOro npeameTa

KomnnuecTtBo
YacoB

[IporpammuoOe conepxanue

OcCHOBHEIC BUOBI ACATCIBHOCTH 06yqa}01unxcsl

Pa3zgea 1. Mexanuudeckue siBJCHUSA




1.1

Mexanudeckoe
JIBIOKEHHUE U CIIOCOOBI
€ro ONKUCaHUA

10

MexaHn4eCcKOe JBUKCHUE.
MarepuanbHas TOUKA.
Cucrema oTcuéTa.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO IBUKCHMS.
PaBHOMEpHOE

HpSIMOJ'II/IHGI‘/’IHOG JABUIXKCHUC.

HepasHomepHoOe

HpHMOHHHGﬁHOG JABUXKCHUC.

CpGIIHSIH N MTHOBCHHAsA
CKOpPOCTHB TCJIa IIpU

HCPABHOMCPHOM JABUIKCHUU.

Yckopenue.
PaBHOyCcKOpEHHOE

HpﬁIMOJ’IHHGﬁHOG JABHIXKCHHC.

CB00OOIHOE T1aJIEHUE.
OmprTel 'anuites.
PaBHOMEpHOE NBUKEHHE
10 OKPY>KHOCTH.

[Iepron u yactoTa
obpamenus. JIuneHas u
yTJI0Basi CKOPOCTH.

AHanu3 1 00CYXJIeHHE Pa3IMYHbIX IPUMEPOB
MEXaHHYECKOTO JIBHKCHHSI.

OO0cyxJIeHHe TpaHull IPUMEHUMOCTH MOJICIIH
«MarepuanbHas TOUKa.

Onucanue MEXaHMYECKOTO JIBFKCHHSI
pa3IMuHbIMU criocobamu (ypaBHEHHE, Ta0IUIIA,
rpaduk).

AHau3 KU3HCHHBIX CUTYaIUH, B KOTOPBIX
MIPOSIBISICTCS OTHOCUTEIIbHOCTh MEXaHUYECKOTO
JIBYKEHUS.

Hab6mroneHrne MexaHM4eCKOTo JBIKCHUS Tesa
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
CpaBHeHUE TTyTeH U TPACKTOPHM IBHKEHUS
OJTHOTO M TOTO € TeJla OTHOCUTEIHHO Pa3HbIX
TE€JI OTCUETA.

Amnanus Texcta ["anumnest 00 OTHOCUTETBHOCTH
JIBUYKEHUST; BBITIOJIHEHHUE 3a/IaHUM 110 TEKCTY
(CMBICTIOBOE UTCHHUE).

OmnpeneneHue cpeHel CKOPOCTU CKOJIBKEHUS
OpycKa WM JIBM)KCHUS IIapUKa 10 HAKJIOHHON
MJIOCKOCTH.

AHanu3 1 00CyX1eHre crioco00B




lenTpocTpemurensHoe
yCKOpeHUe

npUOIMKEHHOTO ONPEETICHHS] MTHOBEHHOM
CKOPOCTH.

OnpeneneHue CKOPOCTH paBHOMEPHOTO
JBIDKEHUS (IIIapUKa B )KUJIKOCTH, MOJICIIU
AIIEKTPUYECKOr0 aBTOMOOMIIA U T. I1.).
Onpenenenue NyTH, TPONAECHHOTO 3a JaHHbBIM
IIPOMEXKYTOK BPEMEHU, U CKOPOCTH Teja

1o rpaduKy 3aBUCUMOCTH IYyTH PABHOMEPHOT'O
JIBUKECHUS OT BPEMEHU.

OO6cyxaeHre BO3MOKHBIX MPUHIIUIIOB
JEUCTBUS TPUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciuIOMETpOB).

Beluncienue nmyTu u CKOpoCTH IpU
PaBHOYCKOPEHHOM IPSIMOJIMHEMHOM JBU)KEHUU
Tena.

OmnpezneneHue NpoOKWIEHHOTO MMYTU U YCKOPEHUS
JBKEHUS Tela 1Mo TrpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOT'O MPSIMOJIMHEUHOTO
JBUOKEHUS Tejla OT BPEMEHHU.

IIposepka cunome3swl. eciu

npU pasHOyCKOPEHHOM OBUIHCEHUU

0e3 HauaNbHOU CKOPOCU NYMU OMHOCAMCSL
KaK psi0 He4EMHBIX Yuces, mo
coOOmeemcmeyouwue nPoMeHCymKu 8pemeHu
O0OUHAKOBWL.




Ornpenenenne yCKOpEeHUs Tela

IPU PAaBHOYCKOPEHHOM JIBHYKCHUU

10 HAKIIOHHOM TNIOCKOCTH.

N3mepenue nepuoia U 4acTOThI 0OpaIlIeHUS
TeJa MO OKPYKHOCTH.

OmnpezaeneHue CKOPOCTH PAaBHOMEPHOTO
JIBIDKCHHUSI TeJIa TI0 OKPYKHOCTH.

Pemienue 3anau Ha onpeesieHUE
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JABMKEHHUS PA3TUIHBIX BUJIOB.
Pacno3naBanue u mpuOIMKEHHOE OTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUYECKOT O JBUKEHUS
B IIPUPOJI€ U TEXHHUKE (Ha mpuMepax cBOOOIHO
NaJAOINX TEN, IBUKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEJCTB U Jp.)

1.2

B3aumonerictsue ten

20

[Tepsblii 3akoH HeroTOHA.
Bropoit 3akon HerotoHa.
Tperuit 3akon HproToHA.
[IpyHIMI Ccynepno3uuuu
CHUIL

Cuina ynpyroctu. 3akoH
I'yka. Cuna TpeHusi: cuia
TPEHHUSI CKOJIbXKEHUS, CUIa
TPEHHUSI IOKOS, TPYTUE BUJIbI
TPEHUSL.

Cuna TSXeCTH U 3aKOH
BCEMUPHOIO TSITOTCHUS.

HaGnronenue u 00CyXIeHUE OTBITOB

C IBMKCHUEM TeJla TIPU YMEHBIIICHUY BIUSHUS
JIPYTUX TEJl, MPEMATCTBYIONINX JIBUKEHUIO.
AHanu3 Tekcta ["anuies ¢ onucanuem
MBICJICHHOTO PKCIICPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH WHEPIIHH;
BBHITIOJTHCHUE 33JIAaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OO0cyXaeHne BO3MOKHOCTH BBITOJHEHUS
3aKOHA MHEPIIUU B PA3IUYHBIX CHCTEMax
OTCUETA.

HaOmronenue u 00CyXIeHrne MEXaHUIECKUX




YckopeHne cBOOOTHOTO
najeHus. JIpuxeHue niaHeT
BoKpyr Connua. IlepBas
KOCMHUYECKasi CKOPOCTb.
HesecoMocTs u neperpysku.
PaBHOBeCHE maTepuanbHON
TOYKHU. AGCOIFOTHO TBEPOEC
Tesio. PaBHoBecHe TBEPAOTO
TeJa ¢ 3aKPEIIEHHON OChIO
BpailleHusi. MOMEHT CHUJIBL.
LenTp Tsixectn

SIBIICHUM, TIPOUCXOISIINX B CHCTEME OTCUETA
«Tenexka» rpu €€ paBHOMEPHOM

¥ YCKOPEHHOM JIBYKEHUU OTHOCUTEITHHO
KaOuHeTa (PU3UKH.

JlencTBus ¢ BEKTOpaMu CHJI: BBITIOJIHEHUE
3aJIaHUM 110 CJIOKCHUIO U BEIYUTAHUIO
BEKTOPOB.

Habntonenue u/uiv npoBeieHUe ONbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD YCKOPCHUS
Tea OT MPWJIOKCHHOW K HEMY CHJIBI K MacChl
Tena.

AHanmu3 1 00bICHEHHE SBJICHUI

C UCIIOJIb30BaHMWEM BTOPOro 3akoHa HproToHa.
Pemmenue 3a1a4 ¢ UCTIOIB30BAaHUEM BTOPOTO
3akoHa Hbl0TOHA ¥ MpaBUiIa CIOKEHUS CUIL.
OmnpeneneHue kECTKOCTU MPYKUHBI.

AHanu3 CUTyaluii, B KOTOPbIX HAOIIOAAIOTCS
ynpyrue aedopManun, ¥ X 00bsICHEHHE

C MCTIOJIb30BaHUEM 3aKoHa ['yka.

Pemenue 3aa4 ¢ HCNIOIB30BaHUEM 3aKOHA
['yka.

HccnenoBanue 3aBUCUMOCTH CHUITBI TPEHUS
CKOJIBKEHHUSI OT CHJIBI HOPMAJIBHOTO JTABJICHUS.
OOcyxaeHne pe3yabTaToB UCCISOBAHMS.
Omnpenenenue kodpdurmenTa TpeHus
CKOJIB)KCHHS.

W3mepenne cuitbl TPEHUS TIOKOS.




Pemenue 3a7a4 ¢ uCNoib30BaHUEM (POPMYJIIBI
JUISL CUJIBI TPEHUSI CKOJIBKEHUSL.

AHanu3 IBUKEHUS TEJl TOJIBKO MOJ AEHCTBUEM
CHJIBI TSIKECTH — CBOOOJIHOTO NaJeHUS.
OOBbsicCHEHUE HE3aBUCUMOCTH YCKOPEHUS
CcBOOOJHOTO MaJIEHUs OT MAaccChl Tea.

OneHka BEJIMYUHBI CUIIBI TATOTEHUS,
JEUCTBYIOLLIEN MEXKAY ABYMs TeJIaMU

(nJ1s1 pa3HBIX Macce).

AHanu3 ABUKEHUSI HEOCCHBIX Tell

1oJ1 ICHCTBUEM CHUJIBI TATOTEHUS

(c UCTIOIB30BAHUEM JOTIOJHUTEIBHBIX
MCTOYHUKOB UH(OPMAIIUN).

Pemrenue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (DOPMYIIBI

ISl pacdy€Ta CUIIbI TSHKECTH.

AHanu3 OpUTHHAIBHOTO TEKCTA,
OMKCBHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMUPHOTO TATOTEHMS; BBIIIOJHEHUE 3aJaHUI
M0 TEKCTY (CMBICIIOBOE YTEHUE).

HaGmronenne u 06CyXI€HHE ONBITOB

10 U3MEHEHMIO BeCa TeJla IIPU YCKOPEHHOM
JIBUKEHUU.

AHanu3 ycioBrii BO3HUKHOBEHHUS! HEBECOMOCTH
U IIEPETPY3KHU.

Pemenne 3ana4 Ha onpeieneHue Beca tena

B PA3JIMYHBIX YCIOBUSX.




AHanu3 cuil, IEUCTBYIOIIUX Ha TEJO,
MOKOSIIIIEECS Ha OIMOPE.
OrnpeniesieHUe UEHTPA TSHKECTU PA3ITUYHBIX TEN

1.3.

3aKOHBI COXpPaHEHUS

10

Nmnynsc Tena. 3menenue
uMIyJibca. IMIyJibC CHIIBL.
3aKOH COXpaHEHUS
uMIyJibca. PeaktusHoe
JIBIDKCHHUE.

Mexanuueckast pabota u
MOIITHOCTh. PaboTa cui
TSXKECTH, YIIPYTOCTH,
TpeHusi. CBsA3b SHEPTUU U
pa6otsl. [loTeHnmanbHas
SHEPrus Tena, HOIHITOro
HaJl IOBEPXHOCTHIO 3EMJIU.
[loreHumanbHas 3HEPrUs
C)KAaTOM MPYKUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETUUYECKOMN
SHEPruu. 3aKOH COXPAHECHHUS
MEXaHUYECKOU IHEPTUU

Hab6ntonenue u 00CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUX Mepe/iavy UMITYJIbCa

MIPU B3aUMOJICCTBUU TN, 3aKOH COXPaHEHUS
UMITYJIbCa TIPU a0COTFOTHO YIPYTOM U
HEYIPYroM B3aUMOJICHCTBUU TEIl.

AHanu3 CUTyaIrui B OKpPYKaroIieH sKu3HH

C UCIIOJIb30BAHUEM 3aKOHA COXPAHCHUS
UMITYJIbCA.

Pacrno3naBanue siBJICHUS PEAaKTUBHOTO
JIBUKECHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aK0OHA COXPAHEHHS UMITYJIbCA
JUISl pacd€Ta pe3yJIbTaTOB B3aUMOACHCTBHUS TEN
(Ha mpuMepax HEYNPYroro B3auMoOAECTBUS,
YIPYroro HEHTPAIBHOTO B3aUMOIEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBUKHO).

Pelrenue 3aa4 ¢ UCTIOIB30BaHUEM 3aKOHA
COXpaHEHHS UMITYJIbCA.

Omnpenenenue padOTH CUIIBI YIPYTOCTH

pHU NOABbEME Ipy3a C UCIOJIb30BaHUEM
HETOJIBIDKHOTO U TOJBIYKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3MepeHne noTeHIMAIBHOW SHEPTUH YIIPYTO
ne(opMUpOBaHHON MTPY>KUHBI.




M3MepeHne KUHETUYECKON DHEPTUHU Tella

I10 JJIMHE TOPMO3HOIO MY TH.
DKCNMEPUMEHTAIbHOE CPABHEHUE U3MEHEHUS
MOTCHUUAIBHON U KHHETUYECKOW IHEPIUi Tela
IIPU IBUKEHUU 110 HAKIIOHHOM TIOCKOCTH.
DKCNepUMEHTaIbHAas IPOBEPKA 3aKOHA
COXpaHEHUs MEXaHUYECKOW IHEPTUHN

Py CBOOOTHOM TMaJICHUH.

[IpumeHeHne 3ak0Ha COXpPaHEHUS
MEXAHUYECKON DHEPTUM ISl pacyéra
MOTCHUUAIBHON ¥ KHHETUYECKOW YHEPTUi Tea.
Penienue 3a1a4u ¢ MCNOJIBL30BAaHUEM 3aKOHA
COXpaHCHUS MEXaHUYECKOW YHEPTUH

Utor

0 IO pazzemny
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Pa3nen 2. MexaHu4ecKHe KO

JI€0AHUSA U BOJHBI

2.1

Mexaanueckue
KOJICOaHU S

7

KonebarenpsHo€E NBUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIEPUOT,
4acToTa, aMIUIUTY/1a.
MaremaThdeckui u
NPY>KUHHBIA MasTHUKHU.
[IpeBpalenue sHeprun
pu KoJieOaTeIbHOM
JBIDKCHHH.

3aryxaromme KoiaeoaHusl.
BreIHyX1eHHbBIE KOJIeOaHMS.
Pe3onanc

HaoOmronenue kosie0anumii o1 J1eCTBUEM CHJT
TSOKECTH U YIIPYTOCTH U OOHAPYKCHHE
MOI00HBIX KOJICOAHHM B OKPYIKAIOIIEM MHUPE.
AHanu3 xojebaHuil rpy3a Ha HUTH 1

Ha nipykuHe. OnpeeneHne 4acTOThI
KoJIeOaHU MaTeMaTHIECKOTO U IIPYKUHHOTO
MAasTHHUKOB.

HaoOmonenue n oObsICHEHHUE SIBJICHUS
pe30oHaHca.

HccnenoBanue 3aBUCUMOCTH IIEPHOJIA
KOJIeOaHUH MTOABEIICHHOT'O K HUTH I'py3a

OT JUIMHBI HUTH.




[IpoBepka HE3aBUCUMOCTH TIeproaa KojaeOaHui
rpy3a, MOABEIIEHHOTO K JIEHTE, OT MacChI Tpy3a.
Hab6ntonenue u o0CyX1€HUE OMBITOB,
JEMOHCTPHUPYIOIINUX 3aBUCUMOCTD TIEPHUO/Ia
KoJIeOaHUI MPYKUHHOTO MasiTHIKA OT MacChl
Tpy3a 1 KECTKOCTU MPYKUHBIL.

[IpruMeHeHne MaTeMaTHIeCKOro U MPYKHHHOTO
MasiTHUKOB B Ka4eCTBE MOJEIICH IS ONMCAHUS
KOJIEOAHUI B OKPYKAIOIIEM MUDE.

Pemrenne 3a7a4, CBI3aHHBIX C BBIYUCIICHUEM
WJIM OLIEHKOM 4acTOThI (TIeproja) KojaeoaHui
Usmepenue yckopenus c60600H020 nadeHust

2.2

Mexaanueckue
BOJIHBI. 3BYK

MexaHn4ecKue BOJHBI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IposionbHbIe U
MornepeyHble BOJHbL. J[muHa
BOJIHBI U CKOPOCTB €€
pacnpoCTpaHEHUS.
MexaHn4eCKre BOJIHBI

B TBEPIOM TENE,
CEMICMUYECKNE BOJIHBI.
3ByK. ' pOMKOCTb 3ByKa U
BbIcOTa TOHA. OTpakeHHE
3Byka. MudpasByk u

YIIBTPa3BYK

OOnHapy:KeHHe U aHaJIN3 BOJHOBBIX SIBIICHUN
B OKPY>KaloIlleM MHpE.

Habmronenue pacnpocTpaHeHus Mpoa0IbHBIX
Y TIOTNEPEYHBIX BOJIH (Ha MOJEIH) U
oOHapy>KeHHE aHAJIOTUYHBIX BUJIOB BOJIH

B MpUpoie (3BYK, BOJIHBI Ha BOJIE).
Bbluncnenue JiIMHbI BOJHBI U CKOPOCTH
pacrnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DOKCIEPUMEHTAIIBHOE OIPEEICHUE TPAHUI]
YaCTOTBI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHMUIA.
Ha6ntoneHnue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOThI (B TOM YHCJIE, C HCTIOJIb30BaHUEM
MY3bIKQJIbHBIX UHCTPYMEHTOB).

HaGntonenue u 00bsiCHEHUE SIBIICHUS
aKyCTUYECKOT0 pe30HaHCa.




AHanu3 OPUrHHAIBLHOTO TEKCTA, MOCBSIIIEHHOTO
WCII0JIb30BaHUIO 3BYKa (WU YJIBTPa3BYyKa)

B TEXHUKE (9XOJIOKAIUS, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BHITIOJHEHHUE 3aJaHUN

M0 TEKCTY (CMBICTIOBOE UTCHUE)

Hroro no pazgeny
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Pa3nen 3. Di1eKTPOMATHUTHOE M0J1e U 3J1eKTPOMATHUTHBIE BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxxaeHnuid, 000CHOBBIBAIOITUX
10JIE U DNEKTPOMArHUTHBIC BOJHBI. | B3AUMOCBA3b MNIEKTPUYECKOIO U MATHUTHOTO
3JIEKTPOMATrHUTHBIC CaoiicTBa TTOJICH.

BOJIHBI 3JIEKTPOMArHUTHBIX BOJIH. DKCTIEPUMEHTAIBLHOE U3yYeHUE CBOMCTB
[IIxana 3IEKTPOMAarHUTHBIX | BJIGKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcrionp3oBaHue C TIOMOIIIbI0 MOOUJILHOTO TenedoHa).
AIEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
JUISl COTOBOM CBSI3H. YeJI0BEUYECKOI0 OPraHu3Ma.
DJEeKTpOMarHuTHas IPUPOAA | AHAJIHM3 TEKCTOB, OIMMMCHIBAIONINX MPOSBICHUS
ceeta. CKOpPOCTh CBETA. AIIEKTPOMArHUTHOTO U3JIYYEHUS B IPUPOJE:
BonHoBbIe cBOMCTBa cBETa YKUBbIE OPTaHU3MbI, U3ITy4EeHHsI HEOECHBIX Te
(CMBICIIOBOE UTEHUE).
Pacno3HaBaHue U aHAIU3 Pa3IMYHbBIX
MPUMEHEHHI 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE.
N3ydeHne BOJHOBBIX CBOMCTB CBETA.
Pemrenne 3amad ¢ ucnosib3oBaHueM (popmyn
JUISl CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, ITTUHBI
BOJIHBI U YACTOTHI CBETA
Uroro mo pazaemy 6




10 xkaacc Pa3zgea 1. CBeToBbIE ABJICHUA

1.1

3aKOHBI
pacrpoCTpaHEeHUs
CcBETAa

6

JlyueBas Mmozeins cBera.
Hcrounuku ceera.
[Ipsamonunelinoe
pacIpocTpaHEHHUE CBETA.
3atmenusa Connua u JIyHBbL.
Otpaxenue ceera. [Imockoe
3epKajo. 3aKOH OTpa)XEHUs
CBeTa.

IIpenomnenue ceera. 3aKoH
npesomienus ceera. I[lonHoe
BHYTPEHHEE OTpaKEHUE
ceera. Mcronb3zoBaHue
IIOJIHOTO BHYTPEHHETO
OTpPaXXEHUS B OITHYECKUX
CBETOBOJAX

Hab6ntoeHue onbITOB, IEMOHCTPUPYIOLTUX
SIBJICHUE MPSIMOJIMHEHHOTO pacTipOCTPaHEHUS
cBeTa (BOBHUKHOBEHUE TEHU U MOJYTCHH),

U UX UHTEPIIPETALIUS C UCTIOJIb30BaHUEM
MOHSITUS CBETOBOTO JTyya.

OOBsICHEHHE W MOJICTTUPOBAHUE COTHEYHOTO U
JIYHHOT'O 3aTMEHH .

HccnenoBanue 3aBUCUMOCTH YTJIa OTPAKCHUS
CBETOBOIO JIy4a OT yIJia MaJcHusI.

N3yueHne CBOMCTB M300paKEHUS B TIIOCKOM
3epKae.

HaOmronenue u 00bsICHEHUE ONIBITOB

IO MOJYYCHHIO U300paXEHNU B BOTHYTOM U
BBITTYKJIOM 3epkanax. HaGmronenue u
00BSICHEHHE OTBITOB I10 MPEIOMIICHUIO CBETA
Ha TPAHUIE PA3TUIHBIX CPEJl, B TOM YHCIIC
OIBITOB C TIOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yria
MPEIOMJICHHS OT yIJjla MaJleHusl CBETOBOTO Jy4a
Ha TPaHUIIE «BO3TYX—CTEKIION.
Pacno3HaBaHue sIBIEHUN OTPAKECHUS U
MPEIOMJICHHS CBETa B MOBCEIHEBHOM KU3HMU.
AHann3 1 00bSICHEHHE SABJIEHHUSA OIITHYECKOTO
MHpaxKa.

Pemrenune 3aga4d ¢ MConp30BaHUEM 3aKOHOB
OTPKECHUS U TIPEJIOMIICHHUS CBETA







1.2 | JIuH3Bl U OITHYECKHE 6 JInnza. Xonx mydei B inH3e. | [lonmyueHnue n3o0pakeHHil ¢ TOMOIIbIO
npuoOopbI Onrtnueckas cucrema coOuparouieil 1 paccenBarollei JINH3.
doTtoamnmapata, Mukpockona | Onpezenenure GOKYCHOIO pacCCTOSHUS U
U Teseckona. [ a3 kak ONTUYECKON CHUJIBI COOUPAIOIIIEH JIMH3BI.
OITHYECKast CUCTEMA. AHanu3 yCTpOWCTBA U NMPUHIIUIIA JEUCTBUS
bauzopykocTh u HEKOTOPBIX ONTHYECKUX PUOOPOB:
JATbHO30PKOCTh doToamnmapaTa, MUKPOCKOIIa, TEICCKOTIA.
M3y4yeHue Mojienu Ti1a3a Kak ONTHYCeCKOU
CUCTEMBI. AHAIN3 SBJICHUIN OJU30PYKOCTH
U TAJIbHO30PKOCTH, MPUHITUTIA JCHCTBUS
OYKOB
1.3 | Paznoxenue 0eoro 3 Pasznoxenue Oeoro ceera Hab6mronenue pasznoxenus 60eaoro cera
CBETa B CIIEKTP B crieKTp. OnbITel HEIOTOHA. | B CIIEKT.
CrnoxkeHne CreKTpaabHbIX Habmonenne u 00bICHEHHE ONBITOB
1BeToB. Jlucnepcus cBeTa 0 MTOJIYYEHHIO O€JIOr0 CBETa MPHU CIO0KEHUU
CBETa Pa3HBIX I[BETOB.
[IpoBenenue u 00BICHEHHUE OTIBITOB
M0 BOCIIPHUSITHIO I[BETA MTPEAMETOB MPU UX
HAOJIIOICHUH Yepe3 IIBETOBBIC (QUITBTPHI
(LIBETHBIE OYKH)
Hroro no pasneny 15
Pasznen 2. KBanToBbI€e iBJIeHUSA
2.1 | Ucnyckanwue u 4 Omnsitel Pezepdopna u Oo6cyxnenue 1ienu onbiToB Pezepdopaa

IIOTJIOMCHUEC CBECTA
aTOMOM

I1aHCTapHasa MOICIIb aTOMaA.

Mogaens atoma bopa.
Hcnyckanue u nornoueHue

I10 UCCIICAOBaAHHUIO aTOMOB, BBIIBUXKCHHEC
THUIIOTE3 O BO3MOXKHBIX PE3YyJIbTaTax OIILITOB
B 3aBUCHMMOCTH OT IIPCAIIoJIaracMoro CTpoCHHuA




cBera aToMOM. KBaHTEHL.
JIuHelyaTeie ClIEKTPBI

aTOMOB, (hOPMYJIUPOBAHKE BHIBOJOB

U3 pE3yIbTaTOB OIBITOB.

OO6cyxaeHre NpoOTUBOPEUNH TUTAHETAPHON
MOJIEJIA aTOMa ¥ OCHOBAHUU JJIs1 TUIIOTE3bI
bopa o cTanoHapHbIX OpOUTAX IIEKTPOHOB.
Habuntonenne CriiomHbIX U TUHEHYaThIX
CIIEKTPOB M3JIy4YCHUS Pa3JIMYHBIX BELIECTB.
OOBbsicHeHHE JIMHEWYATBIX CIIEKTPOB U3ITYUECHHUS

2.2

Ctpoenne aTOMHOTO
sapa

PagmoaktuBHOCTB. Ab(a,
Oeta- U TaMMa-U3TyYeHUSI.
CtpoeHue aTOMHOTO si/1pa.
Hykonnas Mmozens
aTOMHOTO si/ipa. M30TOMBI.
PaagnoakTuBHBIE
npespauienus. [lepuon
HOJTypacmaaa aTOMHBIX SIep

OO0cyxIeHre BO3MOKHBIX TUIIOTE3 O MOEIISIX
CTpPOCHHUA sipa.

Omnpenenienue cocrana siep Mo 3aJJaHHbIM
MacCOBBIM H 3aps0BbIM YHCIIAM U

IO MOJIOKEHUIO B IEPUOJUYECKON CUCTEME
AJIIEMEHTOB.

AHanu3 U3MEHEHHUs COCTaBa sA1pa U €ro
MOJIOKEHHUS B IEPUOJINYECKON CUCTEME

P 0-PaJIMOAKTUBHOCTH.

HccnenoBaHue TPEKOB 0-YACTHUIIL 110 TOTOBBIM
dboTorpadusim.

OO6HapyKXeHHe U U3MEPEeHUE PATUAIIUOHHOTO
¢dboHa C MOMOIIBIO JO3UMETPA, OIICHKA €r0
WHTEHCHUBHOCTH.

Amnanmu3 OMoJI0rnuecKnX N3MESHEHUH,
MPOUCXOAIIUX MO IEUCTBUEM
pPaaMOaKTUBHBIX U3TyUYECHHI.

Hcnonb3oBanue paguoOaKTUBHBIX U31yYEHUM
B MEIUIIMHE




2.3

S nepHbie peakunu

S nepHble peakunu. 3aKOHbI
COXpaHEHHUs 3apsA0BOTO U
MacCOBOI'0 YHCEI. DHEPTHUS
CBSI31 aTOMHBIX si7iep. CBs3b
Maccel ¥ dHepruu. Peakiuu
CHHTE3a U JICJIEHUS SIEp.
Ncrounuku sneprun ConHna
v 3BE31. AnepHas
SHEpreTuka. Jlencreus
PaaOaKTUBHBIX U3JTYYEHUN
Ha KUBBIE OPTraHU3MBI

Peuienue 3aaa4 ¢ UCNIOJIb30BAHUEM 3aKOHOB
COXPAaHEHUsI MAaCCOBBIX U 3apsI0BBIX YHUCEI
Ha OIIpeJIeJICHUE PE3YJIbTATOB SIEPHBIX
pEaKLMi; aHAJIN3 BO3MOXKHOCTHU WU
HEBO3MOXHOCTH SIIEPHOU pEaKLUU.

OneHKa SHEPTUU CBSI3H SJIEP C UCIIOIB30BAHUEM
dbopmMybl DUHIITEHHA.

OO6cyxaeHue NepcneKTUB UCTI0Ib30BaHUS
YIPaBIISIEMOI0 TEPMOSIIEPHOTO CUHTE3A.
OO6cyxaeHre MPEUMYIIECTB U IKOJIOTMUECKUX
po0JieM, CBSI3aHHBIX C SIIEPHOM SHEPreTUKOM

Uroro no pazneny
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IToBTOPUTEIBLHO-0000 A0 MOTYJIb

[ToBTOpEeHuE n
00001IeHNEe

coJiep KaHus Kypca
busuku 3a 7-9 Kimaccel

9

Cucremaruzanus u
0000111eHNEe TTPEIMETHOTO
CoJiep KaHMs U OIbITa
NeSITEeTHbHOCTH,
pruoOpEeTEHHOTO

IIpU U3YYEHUH BCETO Kypca
(U3UKH OCHOBHOT'O 00IIIET0
o0pa3oBaHUs.

[logrotoBKa K OCHOBHOMY
rOCy/IapCTBEHHOMY
IK3aMeHy Mo HU3HKE

TUIS1 OOYJarOIUXCs,
BBIOPABIINX 3TOT y4eOHBIN
peaIMeT

BrimosiHeHne yueOHbIX 3aJaHuM, TPEOYIOMMX
JEMOHCTpAld KOMIIETEHTHOCTEN,
XapaKTEPU3YIOLIUX €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

— MPUMEHEHUS MMOTYyYECHHBIX 3HAHUU

JUTSI HAYYHOTO OOBSICHEHUS (PU3HUECKHIX
SABJICHUN B OKPYXKAIOLIEH IPUPOJE,

B IIOBCEJIHEBHOW KU3HU U BBISBICHUS
(bU3HYECKIX OCHOB Psi/ila COBPEMEHHBIX
TEXHOJIOT UM,

— MNPUMEHEHUS OCBOECHHBIX
DKCIEPUMEHTAJIbHBIX YMEHUN

JUIs1 UccreoBaHusl (GU3NYECKUX SBJICHUI,
B TOM YHCJIE JIJI1 IPOBEPKU THIIOTES




Y BBISBIICHUS 3aKOHOMEPHOCTEN.

Pemenne pacu€THbIX 3a7a4, B TOM YHCIE
IPEANoiaraiuX UCI0Ib30BaHue (PUIUUECKUX
MOJIEJIEH U OCHOBAHHBIX HA COJIEPKAHUNU
pa3IMYHbIX Pa3/IeJoB Kypca PU3UKH.
BrinosiHeHWE U 3a1ATa TPYNIIOBBIX WU
VHJIUBUYaJIbHBIX IPOECKTOB, CBSI3aHHBIX

C coJiep>KaHueM Kypca GU3UKH

Uroro no paznemny 9

OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
COI'JTACOBAHO COI'JTACOBAHO
[Tpotokoin Ne 1 3acenanus 3amectutens Aupekropa no YP
METOANYECKOTO OOBEAUHEHUS  YUHTEIICH KonosanoBa T. B.
Marematuku ['KOY [T Nel 31.08.2023 1.

or 30 .08.2023 rona
CynpyHoBa A. B.
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