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HHOACHUTEJBbHASA 3AIIMCKA

IIporpamma 1o ¢pusmke Ha ypoOBHE OCHOBHOT'O 00111er0 00pa30BaHMs COCTaBIEHA HA OCHOBE MOJIOXKEHUM U TpeOOBaHUM K
pe3yJibTaTaM OCBOEHUS Ha YIIIyOJIEHHOM YPOBHE OCHOBHOM 00pa30oBaTesIbHOM nporpammsl, peacraBieHHbix B @T'OC OO0,
a Takke ¢ yuétoM ¢enepanpHoi paboueld mporpaMmbl BocnuTaHus v KoHuenmuu npenojgaBaHus ydyeOHOro IpenMera
«Duznkay.

Copepxanue mporpamMmbl 1Mo (PU3MKE HAMpPaBICHO HAa YJIOBJIETBOPEHHE IMOBBIIICHHBIX 3alpOCOB OOYYarOIIUXCS,
cTpeMsLmXxcs K 0oiiee riry00KOMY OCBOCHHUIO (PU3NUECKUX 3HAHUMU, U Ha (POPMHUPOBAHHUE €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH
oOyudaromuxcs. B nporpamme 1no ¢pu3uke yuuThIBaroTCsl BO3MOXKHOCTH Y4EOHOTO NpeaMeTa B peanuzanuu TpedoBanuit ®I'OC
OOO K mIaHupyeMBbIM JIMYHOCTHBIM M METANpeIMETHBIM pe3ysibTaTaM OOydYeHHs, a TaKKe MEXIpPeIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 001Iero 00pa3oBaHMUs.

[IporpamMma 1o (u3MKe yCTaHABIMBAET paclpeiesieHue y4yeOHOro Mmarepuajna mo rojgam oOyudeHus (Mo Kiaccam),
IIpEeAJIaracT MPUMEPHYIO ITOCJIEI0BATEIbHOCTh H3YUYEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTHA IIPEAMETHOTO COAEP/KAHUS U
yu4éTe BO3PACTHBIX OCOOEHHOCTEN 00yYarommxcsl.

[IporpaMma BKJIIOYAET pa3zelibl, paCHIMPSIOIUE U YIITyOIsIolmue coaepkanue npeamera, cootserctpytomero ®I'OC B
KOHTEKCTE COBPEMEHHBIX TPEOOBAaHUU K peasii3aliy MpearnpouibHOi MOArOTOBKH oOyyaronmxcsa. B pamkax nmporpammbl
MOXET OCYILECTBIIATHCS NapAIIICIIBHOE U3YYEHUE PA3/CIIOB.

[IporpamMma 1o ¢usuke paszpaboTaHa C LEIbI0 OKa3aHHUA METOJWYECKOM MOMOINM YYUTENI0 B CO3JaHUU paboueil
IPOrpaMMBbI 110 YYEOHOMY MIPEIMETY.

®duszuka [BIAETCA CUCTEMOOOPA3YIOLIUM MJII €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB, MOCKOJBbKY (U3MUYECKUE
3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SIBJICHUI, U3yYaeMbIX XUMHEH, OUOIOrueid, acTpoHOMHUE U (pusmdeckoi reorpaduei,
BHOCHUT BKJIaJ| B €CTECTBEHHOHAYYHYIO KApTUHY MHUpa, IPENOCTABIAECT HaubOosiee siCHble 00paslibl MPUMEHEHHS] Hay4HOIO
METO/1a MO3HAHHUS, TO €CTh CII0C00a MOJIyYEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opna W3 raaBHBIX 3a7a4 (PU3MUECKOro 0Opa3oBaHUSI B CTPYKType 00Iiero odpa3oBaHUS COCTOMT B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON T'PAaMOTHOCTH U MHTEpeca K HayKe Y 00ydaromuxcsl.



N3yuenne ¢u3nku Ha yriiyOJE€HHOM ypOBHE MPEANOJaraeT yBEpEeHHOE BIIaJIEHUE CIIEIYIOUMMU KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIMMH €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSCHSITH SIBJICHUS;

OLICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

UHTEPIIPETUPOBATH JAHHBIE U UCIIOJIb30BaTh HAYYHBIE JOKA3ATEIbCTBA ISl IOJIyYEHHUS BBIBOJIOB.

[enu wm3yueHuss pU3MKM HA ypOBHE OCHOBHOIO 0011ero oOpa3oBaHus ompejesneHsl B KoHuenuuu npenoaaBaHus
ydyeOHoro mpeamera «®dusnka» B oOpazoBaTeNbHBIX opraHm3ainusx Poccuiickoir deneparui, peaqu3yrIMUX OCHOBHBIC
o0meoOpazoBaTeNbHbIE MPOTPAMMBI, yTBEPKIEHHON pemeHueM Kommermnm MuHuctepcTBa mpocBemieHus Poccuiickoi
®deneparuu (mpotokoit oT 3 nexadps 2019 r. Ne I1K-4BH).

Lenu nzydyenus: Gu3uKu Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHE UHTEPECA M CTPEMJICHUS 00YUYaIOIMNUXCS K HAYYHOMY U3YYCHHIO TPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaTIbHBIX U
TBOPUYECKUX CTIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJE TMO3HAHWS U (HOPMHUPOBAHHE WCCIIEAOBATEIHLCKOTO OTHOIICHUS K
OKpPY>KalOILLUM SIBJICHUSM;

(dbopMHUpOBaHNE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yJibTaTa W3YUYEHUsI OCHOB CTPOCHMSI MaTepuH U (yHIAaMEHTATbHBIX
3aKOHOB (DU3UKH;

(dhopMHUpOBaHNE YMEHHM TPUMEHSITh (PU3NYECKUE 3HAHWS M HAYyYHBIC JIOKA3aTEeNIbCTBA IS OOBSICHEHUS OKPYKAIOIIHUX
SIBJICHUU

(dbopmupoBaHUE MPEACTABICHUI O PoSu (UMK ISl pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE MPECTABICHUN O BO3MOXHBIX cepax Oyayiien npopecCuoHaAIbHON e TENbHOCTU, CBI3aHHON ¢ (PU3UKOM,
MOJATOTOBKA K JTaJIbHEHITIEMY O0YUEHHUIO B 3TOM HaIpaBJICHUHY;

(dhopMHUpOBaHNE TOTOBHOCTH K JaldbHEHIIEMY H3ydYeHUIO (PM3UKU HA YTIyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIINUX
npoduseit 00yueHus Ha YpOBHE CpeIHETo 00111ero o0pa3oBaHusl.

JlocTkeHrue 3THX 1enell mporpamMMbl MO (U3MKE HAa YpOBHE OCHOBHOIO 0O0IEero oOpa3oBaHMsl 0OECIeUMBAETCS
pELICHUEM CIIETYIOIUX 3a/1a4:



npuoOpeTeHNEe 3HAHUM O TUCKPETHOM CTPOCHHH BEILIECTBA, MEXAHUUECKHUX, TETNIOBBIX, YJIEKTPOMArHUTHBIX U KBAHTOBBIX
SABJICHUSIX;

npruoOpeTeHNE YMEHUI aHATM3UPOBATh U OOBSCHATHh (PU3NUECKUE SIBJICHUS HA OCHOBE M3yYCHHBIX (PU3MUECKUX 3aKOHOB
Y 3aKOHOMEPHOCTEWN;

OCBOCHHME METOJIOB pElICHUsI PACUETHBIX U KAUECTBEHHBIX 3a/1a4, TPEOYIOIUX CO3/JaHUs U UCIIOJIb30BaHUS (PU3NUYECKUX
MOZEJNEN, BKIIFOUasi TBOPUECKUE U MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4H;

pPa3BUTHE UCCIIENOBATEILCKIX YMEHUI: HAOIIOAATh SIBICHUS W U3MEPSATh (PU3MUECKHUE BETUYHHBI, BHIIBUTATh THIIOTE3bI
U TpemjiaraTh SKCHEPUMEHTANIBHBIC CIMOCOOBI WX TPOBEPKH, IJIAHUPOBATh W TMPOBOJUTH OMBITHI, IKCHEPUMEHTATHHBIC
UCCIIEOBAHNUS, AHAIM3UPOBATH IOJyUEHHBIE TAHHBIEC U JI€JIaTh BHIBOJBL;

OCBOCHHME MPUEMOB padoThl ¢ MHMOpManuend (HU3NUECKOTO CcoaepX aHus, BKIOYas MHGOPMAIMI0 O COBPEMEHHBIX
JTOCTIDKEHUSIX (DU3UKU, MHTEPIIPETAIHS U KPUTHYECKOE OIEHUBaHUE WH(POpMAIINU;

3HAKOMCTBO cO c(epaMu MpoPecCHOHAIBHON AESTENbHOCTH, CBA3AHHBIMU C (PU3UKOMU, U COBPEMEHHBIMH TEXHOJIOTHSIMH,
OCHOBAHHBIMU HA JOCTHKEHUSIX (PU3NUECKON HAYKH.

B 9 xnacce HaunHaeTcs u3ydyeHue HUPPOBOM AIEKTPOHUKH, MPOTPAMMy MOKHO pa3/ieliuTh Ha 3 TeMaTHMYECKUX pazjena:
anredpa JIOTUKH, TPAH3UCTOPHI B LIUPPOBOM AIEKTPOHUKE, SJIEMEHTHI HIUPPOBOM ANEKTPOHUKH U CXEMBI U3 HUX.

Auiredpa JIOTUKH — B 9TOM pazJielie U3y4aroTCsl OCHOBHBIE MPUHIIAITBI MATEMATHIECKON 1 WH(OOPMAITMOHHON JIOTUKH, Ha
OCHOBE KOTOPOWM M CTPOUTCS JajbHEHIIee n3ydeHue nudpoBoit deKTpOHUKH. M3ydaroTcsi CHCTEMBlI CUHCIICHHSI, a TaKKe
YHHUBEPCAIBHBIE JJOTHUYECKHUE IIIEMEHTBI U ONIEPALUA C HUMH.

Tpau3zucropsl B undpoBoii 3JIeKTPOHNKE — B 3TOM pa3fieiie paccCMaTpUBaeTCs padoTa TPaH3UCTOPOB U UX MPUMEHEHUE
B 1udpoBoit smekTponuke. [IpocmexuBaercs cBsi3b MU(PPOBON M aHAIOTOBOM JJIEKTPOHUKH. JlorWueckwe SJIeMEHTHI Ha
TpaH3ucTopax, H — MOCThI, MOHMMaHKe IPUHITATIOB PAaOOTHI B U(POBOI IIEKTPOHHUKE.
uieMeHThbl HU(POBOH ITEKTPOHMKH M CXeMbl M3 HHUX — B 3TOM paszenie U3ydaroTcs 3JEMEHTHI LIENH, KOTOpPbIE
OTHOCATCS K UU(POBOM 3IEKTPOHUKE, MPUHIUIBI UX paboThl M ucHojb30BaHUs. COOpka NPOCTEHIIMX CXEM € HX
ucnosibzoBanueM. ludpatop, aemudparop, cymmaTopsl, mpeodpa3oBaTed U CYETUUKU — IPUMEP U3yUAEMbIX 3JIEMEHTOB
BocnurarensHblid noreHuuan npeamera « Pu3nka» peaausyeTcs yepes:



[IpuBneueHre BHUMaHUs OO0ydYarONUXCS K IICHHOCTHOMY acCIeKTy M3y4YaeMbIX Ha YpOKaX SBJICHH, OPTaHU3AIMI0 UX
paboThl ¢ MOJyYyaeMOW Ha YPOKE COLMAIbHO 3HAYMMON HH(OpManueld — HHULIMUPOBAHUE €€ OOCYXKICHUSI, BhICKa3bIBAHUS
00y4aroIMMUCS CBOETO MHEHUS IO €€ TIOBOJTY, BEIPA0OTKH CBOETO K HE OTHOILICHUS;

JleMOHCTpanuio 00yJaroIUMCcsl PUMEPOB OTBETCTBEHHOTO, TPAYKJAHCKOTO TTOBEICHHUS, IPOSIBICHUS YEJIOBEKOIIO0MS U
I00pOCEPICTYHOCTH, Yepe3 MOJ00P COOTBETCTBYIONINX TEKCTOB JJISl YTEHUS, 3a71a4 JUI PEIICHHUs, IPOOIEMHBIX CUTYaIlUi st
00CYXK/IeHUsI B KJIacce;

[IpumeneHne Ha ypokax MHTEPAKTUBHBIX (OpPM pabOThl ¢ OOYUYAIOUIUMUCS: UHTEJUIEKTYaIbHBIX UTP, CTUMYJIHPYIOIIUX
MO3HABATEJIbHYI0 MOTHUBAIUIO 00YYarOIMXCS; TUAAKTHUECKOTO TeaTpa, Iie MOJyYeHHbIE Ha YPOKE 3HAHUsS OOBITPHIBAIOTCS B
TeaTpalbHBIX TOCTAHOBKAX; IUCKYCCH, KOTOpBIC MAaOT OOYYaroIIMMCS BO3MOYXHOCTh TMPUOOPECTH OMBIT BEACHUSA
KOHCTPYKTHBHOTO JHAaJIOTa; TPyNIoBOi paboThl UM pabOTHI B Mapax, KOTOPHIE ydaT 00ydaromuxcs KOMaHIHOW paboTe u
B3aMMOJICHCTBHIO C IPYTUMH 00YyYarOIIMMHUCS;

WuununpoBanue W MOAJEPKKY HCCIEIOBATEIbCKON JEATENIbHOCTH OOYydYalolmuXcs B paMKax peanu3alud HMH
UHAUBHUAYAIbHBIX U TPYNIOBBIX UCCIEIOBATENBLCKUX MPOEKTOB, YTO AACT OOYyHAIOIIKUMCS BO3MOXKHOCTh MPUOOPECTH HABBIK
CaMOCTOSITENILHOTO PEIICHUs TEOPETHUECKON MPoOIeMbl, HABBIK TEHEPUPOBAaHUS U 0(OPMIICHHSI COOCTBEHHBIX UCH, HABBIK
YBOXHUTEIHFHOTO OTHOILICHHUS K Yy)XUM UM, O0QOpMIIEHHBIM B pa0OTax APYTUX HCCIEeNOBaTeNel, HABBIK MMyOJINIHOTO
BBICTYIUICHMSI [I€pe]l ayIUTOpUEH, apryMEHTUPOBAaHUS U OTCTauBaHUS CBOEH TOUKH 3PEHUS.

Ha uszyuenue ¢pusuku (yriyOn€HHBIA YPOBEHb) HA YPOBHE OCHOBHOTO 001Iero oopazoBaHusi oTBoaAUTCS 476 yacoB: B 7
Kkiacce — 136 vacoB (4 yaca B Hefeno), B 8 kinacce — 170 gacoB (5 4yacoB B Henento), B 9 knacce — 170 yacoB (5 yacoB B
HEJICITIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

Pasznen 1. 1 @usuka u e€ poJib B IO3HAHUHU OKPYKAKIIET0 MUPA.

®dusuka — Hayka o npupone. SBieHus npupoabl (JIEMEHTHI COAEPIKAHUA,
BKJIFOUAIOLIUE MEXIpeIMEeTHbIe CBs3H). Du3nueckue SBICHUS: MEXaHUYECKHE,
TEIJIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusznueckne BenuuuHbl. PasmepHocTb. EnuHuipl ¢Gu3nyeckux BETUYMH.
Usmepenne Qusnueckux BeauuuH. OTanoHbl. Dusmueckue mnpubdopsl. llena
nenenus. [lorpemnocTts n3mepenuil. IlpaBuia O0e3onacHoro Tpyaa npu padore ¢
1a0opaTopHbIM 00OpynoBaHuEM. MexayHapoaHas cuctema enuHul. llepeBoa
BHECHCTEMHBIX €IMHUI] B e1uHULIBI CU.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Yy4aloT npupoay. EcrecTBeHHO-
HAy4YHBI METOJ TMO3HaHUsA: HaOMI0JeHHe, IOCTaHOBKAa HAYYHOIO BOIMpPOCA,
BBIIBJKEHUE THUIIOTE3, OKCIEPUMEHT [0 NPOBEPKE TUIIOTE3, OOBSICHEHUE
HabrogaemMoro apiieHus. Onucanyue GU3NUECKUX SIBJIEHUHM ¢ TOMOIIbIO MOJENIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIIOBBIE, DIIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHHUSI.

dusnueckre npubOpel M HpoUEAypa MHPSAMBIX H3MEPEHUN AHAJOTOBBIM HU
G poBBIM TPUOOPOM.

Jlabopamopnsie padomul u onsimel.

Omnpenenenve 1EHbI ASIEHUS Kbl U3MEPUTETHHOTO TpUdopa.

N3mepenune pacCTOAHUN.

N3mepenue mionaan v oobéMa. MeTo 1 nmajeTku.

N3mepenne BpemMeHH.

N3mepenne 06bE€Ma KUAKOCTH U TBEPIOTO TeA.

OmnpeneneHue pa3MepoB MalbIX Tesl. MeTo1 psiaoB.

[IpoBeneHue wuccnenoBaHUs IO IIPOBEPKE THUIIOTE3BI: JAIBHOCTh IIOJIETA
IapUKa, MYIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, UeM OO0JIbILIE BBICOTA ITyCKA.

Pasnen 1.2. Teopernueckas 3J1eKTPOHMKA

B sTOM pasnene ¢hopMupyroTcst 3HaHUS O 3aKOHAX JIEKTPOHUKH, Y YUYCHHKOB
(dopMupyercsi mpencraBieHue o 3jaeKkTpuuecTBe. [IoHATHS TOKa M HaNpsDKEHUs,
IPUHLUIBI PpabOThl AIEKTPUUYECKUX NPUOOPOB, a TAKKE IJIEMEHTOB LIENH. 3aKOH
Owma, 3akoHbl Kupxroga, noseneHnue anekTpudeckoro Toka B 1enu. [lapannensaoe
U TOCJIE0BATENIbHOE MOJKIOYEHNE B Lenu. Pacder eMKOCTHM KOHIEHCATOPOB.
[Mpunuun paboTel p-n mnepexoaa. PHU3MYECKHE TMPOLECCHI, MPOUCXOISAIINE B
TpaH3ucTopax. Pacuersl K03()PUIMEHTOB yCUTIEHMUS.

Paznen 2.1 IlepBoHayaibHbIe CBEIEHUS 0 CTPOEHUM BelllecTBA.



CtpoeHre BemecTBa: aTOMBI M MOJIEKYJbBI, UX pa3Mepbl U Macchl. OTBITHI,
JI0Ka3bIBAIOIINE JTUCKPETHOE CTPOCHHUE BELIECTBA.

JIBwkenne wdactuil BemecTBa. CBs3b CKOPOCTH ABWKEHHUS YACTHI[ C
temnepatypoil. bpoyHoBckoe npuxenue. Juddysus. BzaumopeiicTBue yacTuil
BEIIECTBA: MPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, JKUIKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3anMOCBSI3b MEXIy CBOMCTBAMHU BEIECTB B Pa3HBIX
arperaTHbIX COCTOSHMSIX U MX aTOMHO-MOJIEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpauyuu.

Hab6mronenne 6poyHOBCKOTO ABUKEHHUSI.

Hab6monenue nuddyszun.

HabGmronenue sBieHuit, 00bICHIIONIMXCS MPUTSHKEHUEM WM OTTAJIKUBAaHUEM
YaCTHI] BEIIECTBA.

Jlabopamopnsie padomul u onsimel.

Orenka muaMeTpa aToMa METOZOM PSIIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnbIThl IO HAOTIOIEHUIO TETIOBOTO PACITUPEHUS Ta30B.

OnbIThl IO OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJIIPHOTO PUTSHKEHHUS.

Pa3gen 2.1 3HaKoMCTBO € DJIeMEHTAMH eI
B saTom paznene popMupyeTcs yMeHUe OnpeieiaTh SJIEMEHTHI LIeTH (TaKhe KaK

pPE3UCTOpBI, PEOCTaThl, AUOAbI W TPAH3UCTOPHI), 3HATh MX IpeIHa3HAYECHUE,
MapKUPOBKY, a Takke 0003HaUYeHUA Ha cxemax. PaccmaTpuBaeTcs npuHIUI paboOThI
AJIEMEHTOB LIETIM HA OCHOBE 3HAHUM U3 NPEIBIAYILIEro pa3aena

Pa3nen 3.1 /IBusKeHHe U B3aUMOAeHCTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepememienne. PaBHOMepHOE H
HepaBHOMEpHOe JBxkeHHe. CBOOOJHOE MajJeHue Kak NMpUMEp HEPaBHOMEPHOTO
nerkeHus teil. Ckopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHXKCHHH.
Pacuér nmyTu 1 BpeMEeHU JBUKCHUA.

I'padukn 3aBUCMMOCTEHl BEJIMYMH, ONMCHIBAOIIMX JBMWXKEHHE. OOmue
HNOHATHA 00 OTHOCUTENBHOCTH JBHWKeHUs. ClOXEeHHe CKopocTed s Tell,
JBHWKYILIUXCS ITAPAIIIETBHO.

SBneHue uHepUMH. 3aKOH WHEpUWHU. B3ammojnelicTBHe Ted Kak NpHYMHA
U3MEHEHUSI CKOPOCTH [BWJKEHHs Tel. Macca Kak Mepa WHEPTHOCTH Tela B
IIOCTyIaTeapHOM  JBrKeHHU. [lmotHOocTh BemiecTBa. CBsA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKyJ B eauHule o00béMa BemectBa. (CMecH U CILIaBBI
IloBepXHOCTHAs U JINHEWHAS IIJIOTHOCT.

Cuna Kak XxapakTepHCTHKa B3auMoaeucTBusa Ten. Cuila ynpyrocTd M 3aKOH
I'yka. M3mepenne cuibl ¢ MOMOLIBIO AUHAMOMETpA. SIBJIIEHHE TATOTEHHS U CHIIA
TspkecTy. Cuila TshKecTH Ha Jpyrux miaHerax. Bec rena. Hesecomocts. Cnoxxenue
CWJI, HallpaBJEHHBIX MO OJHOM mpsMoi. PaBHozaeicTBytomas cwi. Cuina TpeHus.



TpeHue CKOJIbXKEHUS W TPEHHUE TMOKOs, BSI3KOE TpeHue. TpeHue B Mpupojae u
TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHnuecKoro JIBHXKEHUS Tela.

N3mepenne ckopoCTH NPSIMOTUHEHHOTO ABUKEHUSI.

HaOmtonenue siBlieHNs] THEPIUU.

Habmtonenue nsMeHeHusi CKOpOCTH MPH B3aUMOICHCTBUM TElL.

CpaBHeHHE Macc M0 B3aUMOJIEHCTBUIO TEll.

CrnosxeHue CuJil, HalpaBJIEHHbBIX 110 OJTHOM MIPSIMOM.

Jlabopamopuvie pabomul u onvimeol.

OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JABWXKEHHUS (IIapvKa B KUJIKOCTH,
MOJIEJIH JIEKTPUUECKOTO aBTOMOOUIIS U TaK Jajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHUsSI Opycka WM IIapuKa Io
HAKJIOHHOM TJIOCKOCTH.

OrnpeneneHue mI0THOCTH TBEPAOTO TeNa.

OnbITBI, JIEMOHCTPHUPYIONIME 3aBUCHUMOCTh pacTsikeHus (medopmarun)
NPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJTbI TPEHUS CKOJIbKEHUS OT CHUJIBI
JABJICHUS U XapaKTepa COMPUKACAIOIINUXCS TOBEPXHOCTEH.

Pa3nea 3.1 Co3nanue cxem

B sTom pazpene coenwHSIOTCS ABa MPEABIAYIINX, 00yJalomuecs y3HawT, B
KaKHUX CXeMaX HMCIOJIb3YIOTCS paHee M3YUYEHHBIE 3JEMEHTHl U UYTO U3 HUX MOXKHO
coOpaTh. 3HAKOMCTBO C TaKMMH BeIaMW KaK YCHUJIMTENH, MpeoOpa3oBaTed U
bunbTpHI yacToT. Paznen conpoBokmaeTcs mpoBeaeHuEM JTa00paTOPHBIX padoT, T
oOyyJaroruecs: Ha MPaAKTUKE CMOTYT cOOpaTh SJEKTPUUECKUE CXEMbl HA MAKETHBIX
miatax, TEM CaMbIM HArJSAIHO O3HAKOMHBIINCH C MPUHIUIAMU PpabOTHI
ANEKTPUUYECKUX DJIEMEHTOB.

Pa3znen 4. /laBjieHue TBEPABIX TeJl, JKMIAKOCTEH U ra3oB.

Hasnenue. Cuna naBnenusi. CnocoObl yMEHBIIECHUS U YBEJIIMUEHUS JABJICHUS.
JlaBnenue rasza. 3aBUCMMOCTb JIaBJICHMS ra3a OT 00bEMa u Temmnepatypsl. [lepenaua
JABJICHUSI TBEPABIMH TEJIaMH, SKUAKOCTAMM U Ta3zamu. 3akoH [lackans.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JABJIICHHMS  JKUJIKOCTH  OT  TJIyOMHBI  TMOTPYKEHUS.
I'uppocrarnueckuit  mapagokc. CooOmaromuecss cocynbl. ['mapaBnuyeckue
MexaHu3Mbl. Vcnosib30BaHUE BBICOKMX JIaBJIEHUNW B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoiCTBO BOAONIPOBOAA.

AtMmocdepa 3emun u atmocdepHoe nasieHue. [IpuumMHbBI CylieCTBOBaHUS
BO3aylHONH o0oiouku 3emud. OnbiT Toppudennu. M3mepeHue atmochepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOIr0 JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEHHs aTMOC(PEPHOTO J1aBICHUSI.



JlelicTBue KUIAKOCTH M rasa Ha IOIPYKEHHOE B HUX TesO. BelTamkuBaronas
(apxumenoBa) cuia. 3aKkoH ApxuMesa. Y clIOBHE€ BOSHUKHOBEHUS BHITAIKUBAIOIIEH
(apxumenoBoii) cuiibl, noarekanue. [lnaBanue ten. Bo3nyxomnaBaHue.

Hemoncmpauyuu.

3aBUCHUMOCTbD AABJIEHUA ra3a OT TEMIEPATYpPHI.

[Iepenaua naBieHUs KUJIKOCTHIO U Fa30M.

Coolmiaromuecs: CoOCyabl.

['mapaBnuueckuu mpecc.

[IposiBnenue necTBUs aTMOCPEPHOTO JABICHUS.

Cudon.

3aBUCHMOCTD BBITAJIKUBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOU B KUIKOCTH
YaCTH TEJA U INIOTHOCTH )KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEH CUJIbI BECY BBITECHEHHOW KUIKOCTH.

VYcnoBue naBaHus TEJ: IUIABAaHUE WIM NOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOUIEHHS TJIOTHOCTEW Tea U KUJIKOCTH.

Jlabopamopnsie padomul u onsimel.

HccnenoBanue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa MOTPYyKEHHOU B
XKUJKOCTh YaCTH TeEJNA.

OnpeneseHre BHITAIKMBAIOIICH CHIIbI, ICHCTBYIOIIECH HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITATKMBAOIIEH CHUJIbI, JEUCTBYIOIIEH HA TEJO B
KUJKOCTH, OT MacChl TEJA.

OnpITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHMBAOIIEH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUAKOCTH, OT 00bEMA MOTPYKEHHON B KUJKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoncTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U ONPEAECIICHUE
€€ rpy30N0AbEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIHs.

Mexanudeckas paboTa sl CHJl, HAIIPaBJICHHBIX BIOJIb JIMHUU TTEPEMEIICHUS.
MOoOWHOCTS.

[IpocThie MeXaHW3MBI: pbIYar, BOPOT, OJIOK, TOJHCIACT, HAKIOHHAsS
TUIOCKOCTh, HO)KHUYHBIN MexaHu3M. MoMeHT cuibl. PaBHOBecue poiuara. [Ipasuio
MomeHTOB. [IpuMeHeHHe TmpaBuiia paBHOBECHS pbluara K OJIOKYy. «30J0TO€
npaswiio» mMexanuku. KIIJ[ mpocTeix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass dHepruss. KuHeTmueckas W TNOTEHUHUAIbHAS  DHEPTHS.
[IpeBpalieHre OHOTO BH/IA MEXAHUYECKOW DHEPTUU B IPYTOW. 3aKOH COXPAHEHUS
Y TIPEBPALLCHUS DHEPTUU B MEXAHUKE.

Jlemoncmpayuu.



[IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onsimel.

HccnenoBanue yclioBUil paBHOBECHSI pblyara.

N3mepenue KIIJ[ HaKJTIOHHOM MJIOCKOCTH.

N3yuenue npaBuia peluara JJis MOABUKHOTO M HETIOJBUKHOTO OJIOKOB.

Omnpenenenue KIIJ] moaBuKHOTO 1 HETIOJBMIKHOTO OJIOKA.

Omnpenenenne paboThl CHIBI YOPYTOCTH MPU MOIABEME TPY30B MPHU TTOMOIIIH
IMOJABWKHOTO OJIOKA.

N3ydenne 3aKk0Ha COXPAHEHHSI MEXaHUYECKOW SHEPTUU.
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Pasnen 6. TeruioBbie siBJICHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU  CTPOCHUS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. OINBIThI, MOATBEPKIAIOIINE
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPHUU.

Mogenu TBEPIOro, KHUIKOIO M TIa3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucramnuueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan JJIsi HOBBIX
TEXHOJOTHH. TEeXHOIOrMH NOJMyYeHUsI HCKYCCTBEHHBIX anMa3oB. OObsCHEHHE
CBOMCTB T'a30B, »KUJIKOCTEN U TBEPIBIX TEJ HA OCHOBE ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HATSKEHHE, CMAaYyUMBaHUE, KAWLISIPHBIC
ABJICHHs. TeIIoBOE€ pacHIMpEHHE M C)KaThe. 3aBUCUMOCTb JABJIICHMS Tas3a OT
o0BbEMa, TeMIiepaTypsbl.

Temneparypa. CBsi3b TeMHepaTypbl CO CpPeAHEH KUHETHYECKOM 3HEpruei
TEIJIOBOTO JIBMKEHHMsI 4acTUll. TemneparypHble IIKAJIbI.

BuyTtpeHHsis aHeprus. CnocoObl H3MEHEHHMs BHYTPEHHEH OJHEpruu:
TeIUIonepeaya U copeplieHre padoThbl. Bubl Tersionepenayn: TEIONPOBOAHOCTD,
KOHBEKIIMA, M3JydeHue. Buapl Ttemmonepenayn B INPUPOAE M TEXHHKE.
HeoOpaTumMocTh TEMIOBBIX MPOIIECCOB.

KonnuectBo TennoTel. YenbHas TEMIOEMKOCTh BelECTBAa. TeNIooOMeH U
TEIUI0BOE paBHOBecHe. 3akoH HproToHa-Puxmana. YpaBHeHue TemoBoro 0anaHca.

[InaBieHre U OTBEPAECBAHUE KPUCTAJUIMYECKUX BEIIECTB. Y AENIbHAS TEILIOTA
iasnenus. [lapooOpazoBanue u konaencauus. Mcnapenne. Kunenue. Y aenpHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
naBJjeHUsA. HachlleHHBIN M HEHACBIIIEHHBIN T1ap. BiIaxKHOCTH BO3yXa.

OHeprus TOILIMBA. Y JeNbHAs TEIUIOTA CTOPAHUS.

[Mpunuumner pabotel TemnoBbix asurareneil. KIIJ| TemmoBoro asuraresns.
TenmoBple nABUTraTeNM M 3alIUTa OKPYKAOLIEHW cCpeabl. TensoBele MOTEpU B
TEIJIOCETSIX.



3aKOH COXpaHEHUSI U MPEBpAIICHUS SHEPIUU B MEXAHUYECKUX MU TEILIOBBIX
nporueccax.

Jemoncmpayuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

HaGmonenne nuddysun.

HaOmronenue sBieHUN MOBEPXHOCTHOTO HATSDKEHUS, CMauyuBaHUS U
KAWUISIPHBIX SIBIICHUM.

Habnrogenue TemioBoro paciupeHus Ted.

W3meHeHue aaBieHMs] ra3a Npud U3MEHEHUM O0bEMA M HarpeBaHUU WIIU
OXJIaXKICHUH.

[IpaBuiia u3MepeHus TeMIepaTyphl.

Bune! Teruionepenauu.

OxJtaXkieHue Ipyu COBEPIIEHUU PaOOTHI.

HarpeBanue npu coBepiieHUH padoThl BHEITHUMU CUJIAMHU.

CpaBHeHUE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.

Habmronenue kuneHusl.

Habmronenue nocTostHCTBa TeMIepaTypbl IPU TIJIaBICHUH.

Mopenu Teru1oBEIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OnBITH IO OOHAPYIKEHUIO TEWCTBUSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.

OMnbITHI O BBIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TeMneparypsl py MOMOIIH )KHIKOCTHOTO TEPMOMETPA U 1aTUHKa
TEMIEPATYPHI.

OnpiThl MO HaOJMIONEHUIO TEIJIOBOTO PACHIMPEHUs] Ta30B, KUJIKOCTEH H
TBEPABIX TEIL

Omnpenenenue gaBiIeHUS BO3MyXa B 0a/UIOHE IIMPHUIIA.

HccnenoBanre 3aBUCHUMOCTH JIaBJIEHHs BO3JyxXa OT ero o0ObéMa u
TEMIEPATYPHI.

[TpoBepka rUMOTE3bI IUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenue wu3MeHEHUs] BHYTPEHHEHM OHHEpPruM Tejla B pe3ysbTaTe
TEeIIonepeayv U padoThl BHEITHUX CHUJI.

HccnenoBanue siBlIeHUS TEIIOOOMEHA MTPU CMEIIMBAHUH XOJIOJAHON U ropsueit
BOJIBI.

OmnpeneneHre KOIMIECTBA TEIJIOTHI, MOTYYEHHOTO BOJAOW IIPH TEIIIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIMIIMHAPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HproToHa-PruxMana).

Ornpenenenue yaenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHUsL.



OmnpeneneHne OTHOCUTEIBHOM BIAKHOCTH BO3/yXa.

Omnpenenenue yIeapHON TEIUIOTHI IJIABJIEHUS JbJA.

Pasznen 7. dinekTpruyecKue M MATHUTHbIE SIBJICHUS.

OnekTpuzauus Ten. J[Ba poaa 3JIEKTpHYECKHX 3apsioB. BzaummopeiicTBhe
3apsKeHHBIX Tel. 3akoH Kynona.

Onextpuyeckoe mnosie. Hanpssk€HHOCTH 3nekTpudeckoro mnosd. IIpuHimn
CYHEPIIO3HULIMH dJIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHMKH, HOHMAJIEKTPUKA M MOJYNPOBOJHUKH. 3aKOH
COXPAaHEHUS ANEKTPUUYECKOTO 3apsa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
WM CTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSI AIEKTPUUYECKOr0 TOKa (TEIJIOBOE,
XUMHUYECKOE, MAaTHUTHOE). DJIEKTPUUECKUI TOK B METaJIaX, KUJKOCTSAX U razax.

Dnektpuueckas memnb. Cusia Toka. DIEKTPUUECKOe HAMPsHKEHUE. AMIIEPMETP
Y BOJIFTMETP B LIENH MMOCTOSTHHOTO TOKa. CONMPOTHUBIIEHHE MTPOBOJHUKA. Y IEIBHOE
CONpoTHUBIIEHHE BemiecTBa. 3akoH Oma Ui yyactka nenu. [locienoBarensHoe u
napajuielbHOE COeIMHEHHE MPOBOAHUKOB. J/IC B 1lenu MOCTOSIHHOrO TOKA. 3aKOH
Oma ns monHou nenu. IlpaBuna Kupxroda. Pacd€r mpocThIX 3JI€KTPUYECKUX
nerneii. Heamnennubie 3J1eMEHTHL.

PaGora u wMomHOCT 3yeKTpudeckoro Toka. 3akoH Jlxoymsa-Jlenna.
DNeKTpUYeCKre eNH U MOTPeOUTeNn deKTpruuecKol suepruu B 0biTy. KopoTkoe
3aMbIKAHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noyie. MarautHoe mosne 3eMJIM M €ro 3HadYeHWe Uil KU3HU Ha 3emiie. OmnbIT
Opcrena. MarnutHoe moJie anekTpudeckoro toka. OmnsiT Ammepa. ITpumenenue
IIEKTPOMArHUTOB B TEXHUKE. Jl€MICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
Cuna AMnepa U onpenesneHue €€ HampaBiICHUs. DJICKTPOABUTATENb MTOCTOSIHHOTO
TOKa. lcnosib30BaHUE SIIEKTPOABUTATENIE B TEXHUYECKHMX YCTPOMCTBAX M HA
TpaHCIOPTE.

Oneitel @apajes. SABieHne 31eKTPOMArHuTHON HHAyKuuK. [IpaBumno Jlenna.
DneKTporeHeparop. CrocoObl  TMOJNIy4eHHUS ~ DJCKTPUYECKOH  DHEPIHH.
DNEKTPOCTAaHIIMM HAa BO30OHOBISIEMBIX HMCTOYHUKAX HHEPrUU. DKOJOTUYECKUE
po0IeMbl SHEPTETUKHU. TOIIMBHBIE JIEMEHTHI U 3JIEKTPOMOOUIIH.

Jlemoncmpayuu.

DneKkTpu3aius Tel.

JIBa poaa 3JIEKTPUYECKUX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.

YCTpONCTBO U AEHUCTBUE DIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAS] HHAYKIIHUS.

3aKOH COXPAaHEHMS SJIEKTPUUECKHUX 3aPSI0B.



MopaenupoBaHue CHUJIOBBIX JMHUNA HJIEKTPUUYECKOTO TMOJs C TMOMOIbIO
OyMaKHBIX CyJITAaHOB.

[IpoBOAHUKY U AUDIIEKTPUKH.

M cTOYHMKHN OCTOSIHHOTO TOKA.

JlencTBUs SNEKTPUUECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbI1 pa3psia.

W3mMepeHne cuilbl TOKa aMIEPMETPOM.

W3mepeHne 2IeKTpUUECKOTO HANPSKEHUS! BOJIbTMETPOM.

Peocrar 1 MarasuH COnpoOTHUBIICHUM.

BzaumMopelicTBre NOCTOSSHHBIX MAarHUTOB.

MoaenupoBaHrue HEBO3MOXHOCTHU Pa3JIeJICHUs] MOJIOCOB MarHUTa.

MopaenupoBaHue MArHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

OnbIT Ipcrena.

MaruuTtHoe noje Toka. DJIeKTPOMarHur.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOJIBUTaTENb MOCTOSHHOTO TOKA.

OnbiTel Dapanes.

DJIEKTPOTre€HEPaTOP NOCTOSIHHOTO TOKA.

Jlabopamopnsie padomul u onsimel.

OneiTel 10 HAOMIONEHUIO DJICKTPU3AIMU TN TMPU CONMPUKOCHOBCHHH W
VHIAYKIYEH.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOJAHUKH H
JTURJIEKTPUKHU.

COopka 1 UCIBITAHUE NEKTPUUECKON LIENH MOCTOSTHHOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MMPOTEKAIOIIETO Yepe3 pEe3UCTOp, OT
HaIPsHKEHUS HA PE3UCTOPE U CONIPOTUBIIEHUS PE3UCTOPA.

OnbITI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUUYECKOIO COMPOTUBIICHUS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIA/IM MOMEPEYHOTO CEUEHUS U MaTepuaa.

OrnpeneneHue yAeIbHOTO CONPOTUBICHUSI TPOBOAHUKA.

[IpoBepka mpaBuia CIOXKEHHUS HANPSHKEHUW TMPU  IOCIEI0BATEIbHOM
COEAMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia I CUJIbl TOKAa NpPHU MApPaJUIENIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue O/]C 1 BHYTpEHHErO0 CONPOTUBIIEHUS HCTOYHHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeInOJIHEHUS 3aK0HA OMa I MOJTHOM LEN.

N3yuyeHnue BOJIbTAMIEPHBIX XapPaKTEPUCTUK HEIMHEHHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJIUBaHMS WIM TOJYIPOBOJHUKOBOTO AHO/IA).



Omnpenenenre pabOThHI IEKTPUUECKOT0 TOKA, UIYIIETO Yepe3 PE3UCTOP.

Omnpenenenre MOIHOCTH AJIEKTPUUIECKOTO TOKA, BBIJEISIEMOMN Ha PE3UCTOpE.

Onpenenenue KIIJ[ narpeBaTens.

HccnenoBanrie MarHUTHOTO B3aUMO/IEMCTBUSI TOCTOSIHHBIX MarHUTOB.

N3yyeHne MarHuTHOTO MOJIsl MOCTOSIHHBIX MAarHUTOB MIPU UX OObEIMHEHUU U
pazzeieHun.

HccnenoBanue 1eHCTBUS JIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI B3aUMOJECHCTBUS KATYIIIKH C
TOKOM M MarHuTa OT CHWJIbI M HallpaBJ€HUS TOKa B KaTylUIKe W OT HaJIUYus
(OTCYTCTBUS) CepACYHUKA B KAaTyIIKE.

N3yuyenune necTBUS MarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

KounctpyunpoBanue u nu3yueHue paboThl AIEKTPOIBUTATENS.

N3mepenue KIIJ anekTpoaBUraTeibHON YCTAaHOBKH.

OnpITbl MO HUCCIEAOBAHMIO  SIBJICHHUSI DJIEKTPOMAarHUTHOM  MHAYKIIUH:
WCCJICIOBAHNE U3MEHEHU 3HAUCHUS U HAIIPABJICHUS WHIYKITMOHHOTO TOKA.
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Pa3nen 8. Mexannuyeckue siBJICHUS.

Mexanuyeckoe JBwKeHue. MarepuanbHas Touka. CrnocoObl omnucaHus
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpaduyeckuit, aHanutuueckuii. Cucrema
oTc4éTa. OTHOCUTENBHOCTh MEXAHUYECKOTO JIBUKEHUSI.

BekTopHble BEIMUYMHBL, ONEpalii ¢ BEKTOpaMHu, IPOEKIMU BekTopa. Paguyc-
BEKTOP MAaTEpUAIbHOM TOYKHM, MEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSMOJIMHEWHOE IBMkKeHNE. HepaBHOMeEpHOE NpsIMONIMHENHOE BH>KeHUE. CpeaHsis
Y MTHOBEHHAasi CKOPOCTb Teja TP HEPABHOMEPHOM JBHKECHUU.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBHXKEHHE. Y CKOPECHHUE
cBoOoHOTO TaaeHus. OnbITh [ammmes.

['padmueckas mHaTEpHIIpETalIvS YCKOPEHUS, CKOPOCTH, MPOUICHHOTO MyTH U
MEPEMEILICHHS J1JISI IPSIMOJIMHENHOTO JBUKECHHUS.

JIBr>keHue Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY.

JIBr>KEeHME 10 OKPYKHOCTHU. JIMHEMHAs CKOPOCTBh, YIIIOBask CKOPOCTh, MEPUOL
¥ 9acTOTa OOpaIIeHus IpU PaBHOMEPHOM JBIIKEHUU 1O OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE MPU JIBUKEHUU 10 OKPYKHOCTH.

Bekrop cuibl. PaBHOIEMCTBYIOIIAS CUJIA.

ITepsbiii 3ak0H HptoToHa. BTopo#t 3akon HeroTtoHa. Tpertuit 3akon HerotoHa.
[IpuHIMIT CyNEPIIO3UIIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusI: cujla TPEHUS CKOJIbKEHUS, CHIIa
TpEeHUs IOKOs1, ipyrue Buibl Tpenus. Koadduuent tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH MO IEUCTBUEM HECKOIBKUX CHIL



3akoH bepHymnu M noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATEJIbHbBIE
anmaparbl, CyJa Ha MOJABOJHBIX KpBUIbSX, AHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOUIISX. /[BrKeHHE 1Toe3/1a Ha MAarHUTHOM MOYIIKE.

Cuiia TS)KECTM M 3aKOH BCEMHUPHOIO TATOTEHHUS. J[BHXKEHUE TEN BOKPYT
IpPaBUTAIIMOHHOTO IeHTpa (B ToMm uwucie mmianer Bokpyr Comuua). IlepBas
KOCMMYECKas CKOPOCThb. HEBECOMOCTD U IEepEerpy3KHu.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalieHus. MomeHT cwiibl. LleHTp TskecTu.

Nmnyibe Tena. U3menenue nmimysbca. Mnynsc Ciiibl. YIPYTroe U HEYIpyroe
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHHUsI HMITyJbca. PeakTuBHOE
JNBH)KCHHE.

Mexannueckass pabota W MOHIHOCTh. PaboTa cui TsSKeCTH, yHpyrocTH,
TpeHusi. CBsA3b dHEpruu U padoThl. [loTeHnaNbHas SHEPTUS Tella, MOJHATOTO Hajl
MIOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEPrus CKaTou npyxuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKOM SHEPIHH. 3aKOH M3MEHEHUS M COXPaHEHUs
MEXaHUYECKON YHEPTUH.

Jemoncmpayuu.

Habnrogenne MexaHM4ecKOTO IBMIKEHHUS Tella OTHOCHTENIbHO pPa3HbIX Tell
OTCYETA.

CpaBHEHHE MyTe€ld W TPACKTOPUI JABMKEHUS OJHOIO M TOrO K€ Tena
OTHOCHUTEIBHO PA3HBIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBUXKEHUSL.

HccnenoBanre Npru3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

HabGmronenue nBM>KEHUS Tella Mo OKPYKHOCTH.

Habntonenne MexaHWYecKHX SBJICHHM, MPOUCXOIAIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHKEHUHW OTHOCHUTEIIBHO
KabuHeTa QU3UKH.

HabGnronenue paBHOBecHUs Tell, CBOOOIHOTO MaJIeHUs, KoJieOaHusl MasiTHUKA B
WHEPLHAIBHBIX CUCTEMAX KaK IOATBEPKICHHUE IIPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHS T€Jla OT €r0 MACChl U ACHCTBYIOLIEN HA HETO CUJIBI.

Habnronenue paBeHCcTBa CUJI IPU B3aUMOJICHCTBUM TEIL.

M3meHenue Beca Tesna Mpu yCKOPEHHOM JBHKCHUU.

[lepenaya uMIryabca Mpy B3aMMOJCHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU NPU B3AUMOACHCTBUH TE.

CoxpaHeHre UMITyJIbca TPU a0COTIOTHO HEYNPYTOM B3aWMO/ICHCTBUU.

CoxpaHeHre UMIyJIbca MPH YIPYTOM B3aHUMOJICHCTBUH.

HabGnronenue peakTUBHOTO JBUKEHUS.

CoxpaHeHue dHEepPTuu Mpu CBOOOTHOM MaJCHHH.

CoxpaHeHHEe SHEPTUH NIPU ABUKEHUU TeJIa MO/ IEHCTBUEM NPy KUHBI.



Jlabopamopnsie padomul u onsimel.

KoHcTpynpoBaHue Tpakra JUisi pa3roHa W JalbHEHMIIEro paBHOMEPHOTO
JBUKEHUS [IAPUKA WIH TEJIEKKU.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCcKa WU IBUKEHUSI [IapUKa
110 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella NIpPH PaBHOYCKOPEHHOM JIBXKEHHH IIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH IYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HayalbHOW CKOPOCTH.

[IpoBepka runoTessl: €ciiv MNP PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaJlbHON
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YUCEJ, TO BPEMEHA OJJUHAKOBBI.

WccnenoBanue IBUKEHUS Tea, OPOLIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanne 3aBUCUMOCTM  CHJIBI  TPEHHMS CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUS.

Omnpenenenne kodhuIeHTa TPEHUS CKOJIBXKEHUS.

OmnpeneneHne KECTKOCTU IPYKUHBI.

HccnenoBanye 3aBUCUMOCTH CHIIbI YIIPYTOCTH, BOZHUKAIOILIEN B MPY>KUHE, OT
cTeneHu AedopMalvu MpPYy>KUHBI.

Omnpenenenue paboThl CHIIBI TPEHUSI MPU PABHOMEPHOM JIBHXKEHHH Teja IO
TOPU30HTAJIBLHON MOBEPXHOCTH.

Omnpenenenve pabOThl CUJBI  YOPYTOCTH TpU MOABEME TIpy3a ¢
UCITIOJIb30BAHUEM HETMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckue KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHU: IEPHO/I,
yactoTa, aMIUiuTyga. [‘apMoHuueckue KojeOaHus. 3aTyxarolue KoJieOaHHs.
Brinyxxnennsie konebanus. Pezonanc.

MaremaTU4eCKuid W TNPY>KUHHBIA MAasSsTHUKU. lIpeBpalleHue sHEpruv npu
K0JI€0aTeIbHOM JABUKECHUU.

Mexanuueckue BoaHbL. [IpomonpHbie W mnonepeuyHsle BoOJHBL. (CBOMCTBa
MEXaHUYECKUX BOJIH: UHTep(epeHuus u nudpakuus. JlJinHa BOIHBI U CKOPOCTh €€
pacnpocTpaHeHusl. MeXaHM4eCKUE BOJIHBI B TBEPAOM TeJ€, CECMUYECKUE BOJIHBI.

3Byk. PacnpoctpaHeHne M oTpakeHHE 3ByKa. | pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. WHppa3Byk u yabTpa3Byk. HcnonbzoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Jemoncmpayuu.

HaGmiogenne koneGaHuii Ten mMoj ACHCTBUEM CHUJIBI TSDKECTH M CHJIBL
YIPYTOCTH.

Hab6nronenue xkonedanuii rpy3a Ha HUTU U HA TIPY>KUHE.

Habmronenne BeIHYKI€HHBIX KOJI€OaHUI U pe30HaHCA.



Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJH (Ha MOJIEIN).
Hab6monenue natepdepennnn u qudpakiuy BOJIH HAa TOBEPXHOCTH BOJIBI.
Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

AKYyCTUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimeol.

Omnpenenenre 4acToOThl U MEpUOJIa KoIeOaHN MaTeMaTHYeCKOT0 MasTHUKA.

Omnpenenenre 4acTOTHI U MEPHOaa KOJICOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCMMOCTH TEpUOJa KoJeOaHUil Tpy3a HAa HUTU OT JJIMHbI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHOJIa KOJIeOaHUN MPYKUHHOTO MasgTHUKA OT
Macchl rpysa.

[TpoBepka HE3aBHCUMOCTH Mepuoja KojeOaHuil Tpys3a, MOABEIICHHOTO K
JIEHTE, OT MAacChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOUTUE 3aBUCUMOCTD MEPUO/Ia KOJIeOaHU NPy KUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

H3mepenne yckopeHus CBOOOTHOTO MaeHHS.

Paznen 10. D1eKTPOMATrHUTHOE MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  ToJie.  ODJEKTpOMAarHuTHble  BOJHBL.  CBONCTBa
ANEKTPOMArHuTHbIX BOJH. lllkana snexkTpoMarHuTHbIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3u. Paguonokamusa. KocMuueckas CB3b.

OnexkTpomMarHuTHas npupoga ceera. CKopocTb cBeTa. BOJHOBBIE CBOICTBA
cBeTa: uHTEepdepeHus U AUdpaKilusl.

Jemoncmpauyuu.

CBOICTBA AJIEKTPOMATHUTHBIX BOJIH.

WnTepdepentus u qudpaxius cBeTa.

Jlabopamopnsie padomul u onsimel.

N3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOHUJIBHOTO
tenedoHa.

[IpoBenenHme OMBITOB MO HAOMIOACHUIO HHTEPPEPESHITNH U T (DpaKIU CBETA.

Pa3nen 11. CBeToBLI€E SIBJICHHS.

JlydyeBass MoJzenb CBETa W TeOMETpUYEcKas onTuka. VIcTouHuKku cBeTa.
[IpsmonuHeitHoe pactipocTpaneHue cpeta. 3atMeHusa Connua u JIynsl. OTpaxeHue
ceera. [lnockoe 3epkano. 3akoH oTpaxkeHus cBera. [locTpoeHune M300pakeHUi,
c(hOpMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHHne cBeTa.
Hcnonp30BaHrEe MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xom nywer B JmH3e. Popmyna TOHKOW JH3BL. [locTpoenue
U300pakeHnit, CcHOPMHUPOBAHHBIX TOHKOW JMH30M. OnTHYeckas cHCTeMa



¢doroanmnapara, MUKpPOCKONAa M Teleckoma. [Ja3, Kak ONTHYeCKas CHCTEeMa.
bim30pyKOCTh M AANBHO30PKOCTb.

Paznoxxenne Oemoro cera B cmekTp. Ombitel HbtoTtona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. JlMcHiepcHst CBETa.

Hemoncmpauyuu.

[IpssMOnMHEHOE pacIpOCTPAaHEHHE CBETA.

OTpakeHue cBeTa.

[TosrydyeHnune n300paxeHUi B IIIOCKOM 3€pKaie.

[Ipenomienue cBera.

OnTuyeckuii CBETOBO/,.

Xon myueil B coOuparoiieii InH3e.

XO0J ny4der B pacCenBarOIIEH JIMH3E.

[Tosrydyenne n300paxeHU ¢ TOMOIIBIO JIMH3.

[Tpunuun aeiictBus GoroanmnapaTa, MUKPOCKOINA U TEJIECKOIA.

Mopens rinasa.

Pa3noxxenue 6enoro cBeTa B CIIEKTP.

[TomyueHue 6e0ro cBeTa NpH CI0KEHUHU CBETA PA3HBIX LBETOB.

Jlabopamopuvie pabomul u onvimeol.

HccenenoBanue 3aBUCUMOCTH yIila OTPAKEHMsI CBETOBOIO Jlyda OT yria
naJeHUs.

N3ydenne cBOMCTB M300paskeHHUs B TUIOCKOM 3€pKaie.

HccenenoBanye 3aBUCMMOCTH yTjla IPEJIOMIIEHUS OT yIJIA ITaJICHHs] CBETOBOTO
Jy4a Ha TPAHULE «BO3LyX—CTEKIION.

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenve (POKYCHOTO pacCTOSIHUSI M ONTUYECKOM CHIIBI coOMparomiein
JIMH3BI.

OmnbITHI 110 Pa3yI0KEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl MO BOCHPUATHIO LIBETA MPEAMETOB IPU HMX HAOJIOJIECHUU dYepes
[BETOBBIC (DUIIBTPHI.

Pa3nen 12. KBanToBbIe sIBJIEHHS.

OmnbiTel Peszepdpopaa u mimanerapHas mojens aroma. Mogenb aroma bopa.
Hcnyckanue u noryonieHue ceeta aroMoM. KBaHTel. JInHe4yaThie CIIEKTPHI.

PagnoaktuBHOCTh. Anbda-, 6eTa- u ramMma-uznydeHusi. CTpoeHue aTOMHOIO
anpa. Hyknonnas wMogens aromHoro sapa. MHWszoronmsl. PaauoaxtrBHBIE
npespaiuenus. [lepuon nmomypacnaga aroMHbIX saep. [edcTBre paarMoaKTHUBHBIX
U3JIy4EHHUI Ha KUBBIEC OPraHU3MBbI. 3aluTa OT PaAMOAKTUBHOTO U3IIy4YEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsOBOIO M MAacCOBOTO YHCEN.
OHeprust CBA3M aTOMHBIX snuep. CBs3p Macchl M dHepruum. Peakumm cuHTe3a u



nenenust saep. Mcrounuku sHeprum CosHua M 3BE3A. SnepHas sHEpreTuka.
DKOJ0rH4ecKHe MpoOIeMbl SIIEPHOM SHEPTETHKHY.

Jemoncmpayuu.

CrieKTpsbl U3ITy4€HUs U MOIJIOIECHNUS.

CrnieKTpsbl pa3MyHBIX ra30B.

CnekTtp Bogopoa.

Habnronenue tpekoB B kamepe Buiibcona.

Pabora cuérurnka MOHU3UPYIOIIMNX U3TYyUYESHUM.

Peructpanus n3inyyeHus: NpupogHbIX MUHEPAJIOB U POAYKTOB.

Jlabopamopuvie pabomul u onvimeol.

Habnronenue CrulomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3JIyYECHHUS.

HccnenoBanre TPEKOB: M3MEPEHHE 3HEPIHMU YAaCTHUIIbI 10 TOPMO3HOMY ITYTH
(o potorpadusim).

W3mepeHne paaioakTUBHOTO (OHA.

IToBTOPUTEIBLHO-0000 1AM MOAYTb.

[ToBTOpUTENBEHO-0000IAOMINIA MOYJIb NIPEAHA3HAYEH JJII CHCTEMAaTU3alun
¥ 0000IIeHNS TPEIMETHOTO COIEP KAHUS U OIBITA ACSITEbHOCTU, MPUOOPETEHHOTO
OpU M3YyYEHUU BCEro Kypca (U3MKU YIIyONEHHOTO YpOBHS, a Takke i
HOJIFOTOBKH K OCHOBHOMY I'OCYapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B npounecce wu3yueHus JAHHOTO MOAYJS PEAIU3YIOTCS W MOJYYaroT
JanbHeWIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECHEUMBAIONINE JOCTUKEHHE
OPEIMETHBIX M METANPEAMETHBIX pe3ysNbTaToB oOydeHus, (HOpMHUpPOBAHHE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKCAHUE SIBJICHUI HA OCHOBE
OPUMEHEHUs (U3NYECKUX 3HAHWUM, MCCIEAO0BATEIbCKUE JIEHCTBUS (BBIIBUKEHHE
TUIIOTE3, IMOCTAHOBKA LEIM W IUIAHUPOBAHHUE HMCCIEIOBAaHHUS, aHAIU3 JAHHBIX U
MOJIyYEHUE BBIBOJIOB).

ITpennmoutuTenbHOM  (OPMOM  OCBOEHMST MOAYJS SIBISIETCA IPAKTHUKYM,
IporpaMMa KOTOpOTro BKJIFOUYAET:

pelieHre 3a7ad, OTHOCSIIMXCA K pa3IMYHbIM pa3fellaM M TeMaM Kypca
(Gbu3MKH, B TOM YUCIIE 33/1a4, UHTErPUPYIOLIUX COEPKaHNE Pa3HBIX Pa3/iesioB;

BBITNIOJIHEHHE JIA0OPATOPHBIX pabOT M OMBITOB (BKIJIIOYAst pabOThI U OMBITHI U3
IEepeyHell K pas3fesiaM Kypca) B YCIOBUSX CaMOCTOSITEIBHOTO IUIAHUPOBAHUSA
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 00OCHOBAHUS METOJa U3MEPEHUS BEJIUYHH,
COOPKH SKCTIEPUMEHTAILHON YCTAaHOBKU;

BBITMIOJIHEHHUE MTPOOIEMHBIX 3a/1aHUi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3a1aHKA O ECTECTBEHHO-HAYyYHOW T'PaMOTHOCTH), B TOM 4YHUCIE 3aJaHUil C
MEXIPEAMETHBIM COJEPIKAHUEM;

padoTy HaJ rpyNIIOBBIMU UM UHMBUYaJIbHBIMU ITPOEKTAMHU, CBA3AHHBIMHU C
coliepaHueM Kypca (pU3HKH.



N3ydeHne MOBTOPUTENBHO-0000IIAIOMIETO MOIYJSI MOXET 3aKaHYMBATbCS
IPOBEJCHUEM JAUAarHOCTUYECKOW paboThl 3a Kypc (PU3UKU yriyOIEHHOTO YpOBHS,
BKJIFOUAIOLIEH 3aJaHusl Pa3HOTO YPOBHSI CIIO)KHOCTH. Pe3ynbTaThl BBIOJIHEHUS
JMarHOCTUYECKOM paboThl MOTYT MOKa3bIBaTh CTEMEHb TOTOBHOCTH O0YYaIOIINXCS
K OCHOBHOMY TOCYJapCTBEHHOMY OJK3aMeHy 10 (¢u3MKe, a TaKxke
CBUACTEIHCTBOBATH O JIOCTUTHYTOM YPOBHE €CTECTBEHHO-HAY4YHON IPaMOTHOCTH.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (u3MKyM Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs HAMpPaBICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare uzyuenus GuU3MKU Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHus
y oOyyatomierocs OyayT copMUpOBaHbI CIEIYIOUIME JTUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e I)nampuomuueckoz2o eocnumanus:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nYECKO HAYKH;

LEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PUZUKOB;

o 2)2pasrcoancko2o u Oyxo8HO-HPABCHBEHHO20 60CHUMAHUA:

TOTOBHOCTH K aKTHBHOMY YYaCTHIO B 0OCYKJICHUH OOIIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM TMPUMEHEHHUEM JOCTUXKEHUN
buszukwy;

OCO3HAHHE BaXHOCTHM MOPAIbHO-ITUYECKUX MPUHILMUIOB B JIESITEIHLHOCTH
YYEHOrO;

e 3)acmemuueckoco 60CHUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauyecTB (PU3UYECKON HayKu: €€ rapMOHUYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOUHOCTH, TJTAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HAHUA:

OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKh KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUPA, OCHOBBI PA3BUTHUSA TEXHOJOTHH, BAXHEHUIIEH COCTABIISIONIEH
KYJIbTYDBI

OpHEHTalusd B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAyYHBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IHI;

pa3BUTHE HAYYHOW JIOOO3HATEIHLHOCTH, WHTEpPECa K WCCIENOBATEIHLCKOU
NEATEIIbHOCTH;

o S)popmuposanun Kynomypst 300p06bsa U IMOUUOHATLHOZ0 O1A2ONOTYYUUA:

OCO3HAHHE IIEHHOCTH O€30MacHOro o00pa3a >KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXHOCTH TIpaBWJI O€30MacHOr0 TOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C JJICKTPUUYECKUM M TEIUIOBHIM OOOpYJIOBAaHHEM B
JIOMAalIHUX YCIIOBHSIX;

c(hOopMUPOBAHHOCTDH HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO MTpaBa Ha OIIHUOKY
Y TAKOTO K€ MpaBa y APyroro 4eiOBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B pEIICHHHM MPAKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
00pa3zoBaTenbHON OpraHu3aliu, TOPOoJa, Kpasi) TEXHOJIOTHIECKOW U COIUATHHOU
HaIpaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NYECKUX 3HAHMIA;

MHTEPEC K MPAKTUYECKOMY M3yUEHUIO MpodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UYECKO20 60CRUMAHUA:

OpUCHTalUsI Ha TpPUMEHEHHE (U3WYECKUX 3HAHWUW IS PEIIeHUs 3a7ad B
00J1aCTH OKpY>Karoleil cpepl, INIAHUPOBAHUS MOCTYIKOB M OLIEHKHU UX BO3MOMHBIX
MOCJIEACTBUN IISI OKPYKAKOIIEH CPELBI;

OCO3HaHUE TriI00aTbHOTO XapaKTepa HKOJOTMYECKUX MpoOJeM U MyTel ux
pelieHus;

e 8)adanmayuu K usMEHAIOUWUMCA YCI0GUAM COUUATLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HCCIAEAOBAaHUN U
MIPOCKTOB (PM3MUECKON HAMIPABICHHOCTH, OTKPBITOCTh OTIBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 MPaAKTUYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUM, YMEHHH (opmylMpoBaTh
UJIeH, MOHATHS, TUTIOTE3bI O (PU3UUECKUX O0BEKTAX U SIBJICHUSX;

Ooco3HaHue Me(UIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

IUIAHUPOBAHME CBOEr0 PAa3BUTUS B MNPUOOPETEHUM HOBBIX (PU3MUYECKUX
3HAHUM;

CTpPEMJICHHE aHAJIM3UPOBATH U BBISBIISITH B3AMMOCBSI3U MPUPO/IbI, OOIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3HUECKIX 3HAHUM;

OLICHKa CBOMX JEUCTBHM C YYETOM BIMAHMSA Ha OKPYXKAIOLIYI Cpeny,
BO3MOYHBIX IJI00QbHBIX TOCIEICTBUM.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe 0CBOSHHS MPOrpaMMBI 110 (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanusi y oOydvaromerocss OyayT cQOpPMUPOBaHbI MeTanpeaMeTHbIE
pe3yJabTaThl, BKIOYAIOIINE IO3HABATEIILHBIC YHUBEPCAIbHbBIE YUCOHBIC ICHCTBUS,
KOMMYHUKAaTHBHBIC  yYHHUBEPCAIbHBIE  Yy4eOHBIE  JEHCTBUS,  PETYJISATUBHBIC
YHUBEpCAIbHBIC YYeOHbIC ICHCTBHSL.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiicTBUSA
Bba3oBble JJoruyeckue a1eiicTBUA:
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKA 0OHEKTOB (SIBICHUI),
KJIACCU(PUIIUPOBATH UX;



BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paccMaTpuBaeMbIX (akTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;

BBISIBJISITh TPUYMHHO-CIICJCTBEHHBIE CBA3M TPU H3YUYCHHH (PUINUECKUX
SIBIICHUN W TPOIIECCOB, JeNaTh BBIBOJBI C HCIOJIH30BAaHUEM JCIYKTUBHBIX H
WHAYKTUBHBIX ~ YMO3AaKIIOYCHUW, BBIIBUTATh THUIOTE3Bl O  B3aWMOCBS3SIX
(bU3UYECKUX BEIIMYWH;

CaMOCTOSITENIbHO BBIOMPATh CHOCO0 pelieHus: yuyeOHON (Qu3ndeckoi 3amaun
(cpaBHEHHE HECKOJBKHUX BApUAHTOB PEIICHUs, BHIOOp Hambosiee MOIXOISIIETO C
y4E€TOM CaMOCTOSATEIHHO BBIICIICHHBIX KPUTEPHUER).

Bba3oBble ucciiegoBarejbcKue 1eHCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATENbCKIII MHCTPYMEHT O3HAHMS;

IPOBOANUTH MO CAMOCTOSITEIFHO COCTaBJICHHOMY IUIAHY ONBIT, HECJIOXKHBIN
bu3nIECKUit SIKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PH3UIECKOTO SBICHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(POPMAITUIO, TTOTYICHHYIO
B XOJI€ UCCIIEI0OBAHUS WIH SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJITUPOBaTh OOOOIIEHUST W BHIBOABI IO pe3yJbTaTaM
POBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXKHOE JajbHEIIIee pa3BuTre (GU3HUECKUX MPOIECCOB,
a TakKe BBIIBUTATh MPEIINOJIOKEHHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSX U
KOHTEKCTaXx.

Pabora ¢ nunopmanmeii:

NPUMEHATh PAa3IMYHbIE METOJbI, HHCTPYMEHTHI U 3alpOChl MPH TMOHWCKE U
orOope nH(pOpMaIIUK WIH JAHHBIX C YYETOM MPEAIoKEHHONW yaeOHOM Pr3nIecKo
3314w,

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh U HWHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTABICHHUS,

OIICHUBATh HAAEKHOCTh HHPOPMAIMH TI0O KPHUTEPHUSIM, MPEITIOKEHHBIM
yUUTEIEeM U CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  TIpeaCcCTaBICHUS
uHGOpMallMl U WJUTIOCTPUPOBATH pElIaeMble 3a/adll HECIOKHBIMH CXEMaMH,
auarpaMmmamH, HHOM rpaduKoi U uX KOMOMHAIMSIMH.

KoMMyHMKATHBHBbIE YHUBeEPCAJbHbIE YUeOHbIE NeiCTBUS:

B X0/JI¢ 00CYXIeHHs y4eOHOTO MaTepuaia, pe3yiabTaToB Ja0OPaTOPHBIX paboT
¥ TMPOCKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMbI U BHICKA3bIBAThH
UJICH, HAICJICHHbIC Ha pEIleHWE 3aJadyd W TOJAepXKaHHe OJIarokenaTelbHOCTH
OOIIIEHHNS,

COTIOCTABIIATh CBOM CYXJICHHS C CYXKIEHUSMHU JIPYTUX YYACTHUKOB JTUAJIOTa,
0OHapYyXMBATh PA3TMYNE U CXOJICTBO TO3UITUH;

BBIp2XXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATH PE3YJIbTAThl BBHIMOJIHEHHOTO (DU3UYECKOTO OIBITa
(3KCnIEpUMEHTA, UCCIIEJOBAHUS, IPOEKTA);

NOHMMATh U HCIOJb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJIbHOU
paboThI MPU pelIeHU KOHKPETHON (pr3nueckoit mpoOaIeMsl;

IPUHUMATD LIEIM COBMECTHOW JESTEIbHOCTH, OPraHU30BbIBaTh JEHCTBUS IO
e€ JMOCTIKEHHUIO: pacHpeleNiaTh poJid, OOCYKIaThb MPOIECCHl U pPe3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4YacTh padOThlI, AOCTUIas KayeCTBEHHOI'O pe3yjbTara IIo
CBOEMY HAIIPaBJICHUIO M KOOPJAMHHUPYS CBOM JACHCTBHUS C APYTMMHU YJICHAMHU
KOMAaH/1bl;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

BBISIBIIITH TIPOOJIEMBI B )KU3HEHHBIX U YUCOHBIX CUTYAIUSAX, TPEOYIOMNX ISt
penieHus: GU3NUYEeCKUX 3HAaHUM;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOJAXOJAX  NPUHSATUS  pelIeHUM
(MHAMBUlyaTbHOE, IPUHATHE PEUICHUS B TPYIIIE, IPUHATHE PEIICHUN TPyNIoi);

CaMOCTOSITEJIbHO COCTAaBJISITh QJITOPUTM pemIeHUs (U3HYECKOW 3a1adu WU
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYHOCTEH, apryMEeHTUPOBATh MpejiaraeMble BApUAHTHI PEIICHUN;

nenath BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh aJI€KBAaTHYIO OLEHKY CUTYAllMU U MpEAJiarath 1jiaH €€ U3MEHEHUS;

OOBACHATH  MPUYMHBI  JOCTWXKEHUS  (HEAOCTHIXKEHHUs)  pe3yJbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JIEATEIIBHOCTH (B TOM YHCIE B XOJI BBINOJHEHHS
(bU3UYEeCKOT0 HCCIEAOBAaHUS WM TPOCKTa) HA OCHOBE HOBBIX OOCTOSITEIHCTB,
M3MEHUBIINXCS CUTYal[ui, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIKNX TPYAHOCTE;

OIICHMBATh COOTBETCTBHUE PE3YJIbTATa LIEIN U YCIOBUSIM.

CTaBUTH ce0s1 Ha MECTO JPYTOro 4YeloBeKa B XOJIe CIOpa UM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JPYTOro.

MIPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUN (PU3NUSCKUX 3a7ad WU B
YTBEPXKJICHUSIX HA HAyYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHIily 00yueHus ¢ 7 Kaacce npeIMeTHbIE pe3yJIbTaThl Ha YIIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00yYAIOIIMUXCSl YMEHUM:



WCITIOJIB30BATh MOHATHUS: (PU3NUECKUE M XUMHUYECKUE SBIICHUS, HAOIIOEHNE,
HKCMEPUMEHT, MOJIEIb, TUIIOTE3a, €AMHUIIBI (PU3NUECKUX BETMYNH, aTOM, MOJIEKYIa,
arperaTHple  COCTOSIHHSI ~ BemiecTBa  (TBEpJOE, KHUAKOE, Ta3000pa3Hoe),
MEXaHUYEeCKOEe JABWKEHUE (PaBHOMEPHOE, HEPABHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJEHUCTBYIOWIAsA cuJl, jAepopMauus (ympyras, IulacTHueckas),
HEBECOMOCTh, COOOIIAIOIINECS COCYIbL;

YBEPEHHO pasnuyarh sBieHuS (qud@dy3us, TEMJIOBOE IBMIKEHUE UACTHUIL
BEILIECTBA, PABHOMEPHOE [IBM)KEHUE, HEPABHOMEPHOE JIBUKEHHUE, WHEpLUS,
B3aUMOJICICTBUE TEJI, PABHOBECUE TBEPABIX TEJ C 3aKPEILNIEHHOW OChIO BPAILICHUS,
nepeaaya JaBlieHUs TBEPABIMU TEJIaMH, XUAKOCTIMU M Ta3amu, aTMochepHoe
JABJICHUE; TJIaBAaHUE TEJI, IPEBPALICHUS MEXAHUYECKOW SHEPTHH ) IO ONMHCAHHUIO UX
XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPHUPYIOLIMX JaHHOE
(bu3nuecKoe SIBICHHUE;

pacno3HaBaTh NPOSBICHUE U3YUCHHBIX (PU3NYECKUX SIBIICHUN B OKPY KaIOIIEM
Mupe (B TOM 4Yucie (QU3NYECKHe SBICHUS B NPHUPOJE: NMPUMEPHI IBUKEHUS C
Pa3JIMYHBIMUA CKOPOCTSIMU B KMBOM M HEKUBOU MPUPOJIE, JEUCTBUE CUI TSAKECTH,
TPEHUS, YIPYTOCTA B MPUPOJE U TEXHUKE, BIMSHUE aTMOCHEPHOTO JaBJICHUS Ha
YKUBOM OpraHu3M, IJaBaHue PbIO, pblyaru B TEJe YeI0BeKa), IPU 3TOM NEPEBOIUTD
MPaKTUYECKYIO 3a/1auy B y4eOHYI0, BBIICNIATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKH )
(bu3znyecKux SBICHUH;

OTIMCHIBATh M3yYCHHBIC CBOWCTBA TEN W (PU3WYECKHUE SBJICHHS, HUCIIOIB3YS
dbu3nyeckue BeIMYUHbI (Macca, 00bEM, IMIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEAHSISA
CKOpPOCTb, CHJIa YIPYTIOCTH, CHJIa TSKECTHU, BEC TeJla, CHJIa TPEHHS, HABIICHUE
TBEPOTO TeJa, JaBJICHUE CTOI0A KUAKOCTH, BEITAIKMBAIONIAS CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbl, KOA()(PUIMEHT MOJEe3HOTO
JEUCTBUSI MEXaHU3MOB, KHHETUYECKAs U MOTECHIMAIbHAS SHEPTH ), IPU ONMUCAHUU
MPaBWIbHO TpakKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIWMYMH, UX
0003HaYeHUss W E€AUHUIBI (QU3WUYECKUX BEJIWYUH, HaXOAUTh (DOPMYIIbI,
CBSI3BIBAIOIIME JTAHHYIO (PU3UYECKYIO BEIMYMHY C APYTHUMH BEJIMUYWHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (hM3HUECKUX BEIINYUH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3MUECKUE IBIICHUS U IPOLIECCHI, UCTIONb3Y S
MpaBUJIa CIOKEHUS CHIT (BJIOJIh OJTHOM MpsiMOit), 3aKkoH ['yka, 3akoH Ilackans, 3akoH
Apxumena, IpaBuiIO paBHOBECHS pbiuara (0110Ka), «30JI0TOE PABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXAaHWYECKOM OHHEPruu, IPU ITOM [JaBaTh CIIOBECHYIO
(GOopMyIIMPOBKY 3aKOHA U 3allMCHIBaTh €T0 MaTEMaTHUYECKOE BhIPAKECHHE;

CTPOUTH MPOCThIe (U3UMUECKHUE MOJEIHU PeabHbIX OOBEKTOB, MPOIECCOB U
ABJICHUM, BBIACIATH IPU OSTOM CYLIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOLECCOB, SIBICHUHN, TPUMEHATh (PU3NYECKUE MOJETH JJI OObSICHEHUS
(bu3nYECKUX MPOLIECCOB U PEIIeHUs] YUeOHBIX 3a71a4;



OOBACHATH (PU3NYECKUE SBJICHMS, IPOLIECCHl U CBOMCTBA TE€Jd, B TOM YHUCIIE B
KOHTEKCTE CHUTyallUd MPaKTUKO-OPUECHTHUPOBAHHOIO XapakTepa, W pemiaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyIolIle YHCIECHHOTO OLIEHUBAHUS
XapaKTEepHbIX 3HAYEHUN (PU3NYECKUX BEIWYUH, IPU 3TOM BBIOMPATH aJIEKBaTHYIO
(U3UYECKYI0 MOJEIIb, BBIABISATH NPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO0 IIEMOYKY pACCYKIEHHMM C ONOpPOM Ha M3Yy4YEHHBIE CBOMCTBA
buznyecKux SBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemary pacyéTHble 3aAauu (B 2—3 JIEHCTBUS) MO M3y4aeMbIM TeMaM Kypca
(¢u3uku, BeIOMpast aleKBaTHYO (PU3NYECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
U popMyJ1, CBA3bIBAIOLINX (DU3HUECKHUE BETMUHHBI, 3aIIUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBISITH HEJOCTAIOIINE U U30BITOYHBIE TaHHBIE,
000OCHOBBIBAaTh BBIOOpP METOAa pEUICHHs 3aJadd, HCIOJIb30BaTh CIIPaBOYHBIC
JaHHbIE, NPOBOAMTH MATEMAaTUYECKUE IPEeoOpa3oBaHUA M PacCyETHI, OLICHUBATH
PEAIUCTUYHOCTD IOJIyYEHHOTO 3HAueHUsl (PU3MYECKON BEJIMYMHBI U OIPENEIATH
pa3MepHOCTh GU3NYECKON BETMUUHBI, TOTYYCHHON MPU PEIICHUH 33/1a4U;

pacro3HaBaTh NPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh IPU MOMOIIU (PU3NYECKUX
METOJIOB, W TMpeAsiaraTb OPUEHTHUPOBOUHBIM CHOCOO pelieHus, B OMHCAHUU
UCCIIEIOBaHMsI  PAcCIIO3HAaBAaTh  IPOBEPSIEMOE  MPEANOJIOKEHUE  (TUIIOTE3Y),
UHTEPIIPETUPOBATH IMOITYUEHHBIN pe3yJsIbTar;

IPOBOAUTD OTMBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
cBoiictB Ten (mud¢ys3us, TEMIOBOE pPACIIMPEHHE Ta30B, SBICHUE WHEPIIHH,
U3MEHEHUE CKOPOCTH IIPU B3aUMOJICHCTBUY TEJI, IIepeiaya JaBICHUs )KUIKOCThIO U
ra3oM, IpOSIBICHUE JIEHCTBUS AaTMOC(PEPHOIO JABJIECHMS, NIEUCTBHUE IPOCTHIX
MEXaHU3MOB): (HOPMYIMPOBaATh MPEANOJI0KEHUE (TUIOTE3y) O BO3MOXKHBIX
pe3yJiibTaTax HaOJI0IEHUH, CAMOCTOATEIHLHO COOMPaTh YCTAHOBKY U3 U30BITOYHOTO
Habopa 06opyaoBaHus U (HOPMYIHPOBATH BHIBObI;

OPOBOAUTH TMPSIMbIE M KOCBEHHBbIE H3MEpPEHUs (PU3MUYECKUX BEJIUYHUH
(paccTosiHHE, IPOMEXYTOK BpEMEHH, Macca Tesla, 00bEM Tela, Cuila, TEMIEparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOTO Tejia, CUJa TPEHHsI CKOJIbKEHUS, JaBJICHHE
BO3/yXa, BHITAJIKUBAIOIIASI CUJIA, ICUCTBYIONIAs HA MOTPYKEHHOE B KHUIKOCTH TEJIO,
KOA(P(UIIUEHT TOJE3HOT0 JEHCTBUS MPOCTHIX MEXAaHM3MOB) C HCIOJIb30BAHHUEM
aHAJIOTOBBIX M ITU(POBHIX MPUOOPOB, 0OOCHOBHIBATH BHIOOP METOJa U3MEPEHUS,
(uKcHpoBaTh NOKa3aHUsI MPUOOPOB, HAXOJUTh 3HAUEHHUE U3MEPSEMON BEJIMYUHBI C
MOMOUIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUI U OLEHUBAThH MOTPEIIHOCTD
U3MEPEHUN;

IPOBOANTH HECIIOKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
(¢u3nyecKux BEIWYMH (3aBUCHUMOCTH IyTH PAaBHOMEPHO JBHXYILIErocs Tejla OT
BPEMEHM [JBWKEHUS TeJa, CHUJIbl TPEHUS CKOJBXKEHHUS OT CHUJIbl HOPMAaJIbHOIO
JaBJICHUS, KauecTBa 00paOOTKHU MOBEPXHOCTEH T€I U HE3aBUCUMOCTH CHJIBI TPEHUS



OT TUIOIIAJHM CONPHUKOCHOBEHHS Tell, CHUJIBI YIPYTOCTH OT YJ/UIMHEHUS IPYXKHHBI,
BBITAJIKUBAIONICH CHJIBI OT 00BEMa MOTPYKEHHOW YacTH Telna M OT IUIOTHOCTH
KHUJKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTH Telld, OT TIIyOMHBI, HAa KOTOPYIO
HOTPY>KEHO TEJIO, YCIOBHIA TIIaBaHUs TEJl, YCIOBHM PaBHOBECHS phlyara 1 OJIOKOB):
COBMECTHO C yuuTenem (opMylIupoBaTh 3agadyy W TUIOTE3y HCCIIEIOBaHUs,
CaMOCTOSITENIbHO ~ IUIAHUPOBATh  MCCIEAOBAHUE, CaMOCTOSTENIbHO COOUpPATh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAaHHEM WHCTPYKIIMU, TPEACTABIISTH
MOJyYCHHbIE 3aBHCUMOCTH (PM3MYECKHUX BEJIMYMH B BHJE TaOIUI U TpaduKOB,
OLIGHUBATh MOTPELIHOCTH, JIEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;

coOmonaTh IMpaBWja TEXHUKM Oe3omacHOro TpyAa Inpu pabote ¢
71a60paTOPHBIM 000PYIOBaHUEM;

yKa3bIBaTh MMPUHIIUIIBI IEHCTBHS MPUOOPOB M TEXHHUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, AMHAMOMETP, COOOIIAIOIINECS COCY b, 0apOMETp, phIyar, MoIBUKHbIII
Y HETIOJIBWKHBIH OJI0K, HAKJIIOHHAS TIOCKOCTB;

XapaKTepU30BaTh MPUHIIHIIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB, TEXHHYECKUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOIIECCOB C ONMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
NOJIIUITHUKY, YCTPONCTBO BOAOIPOBOAA, THAPABIMYECKUNA Tmpecc, CHGOH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp), HCIOJb3YS 3HAHUS O
CBOMCTBaX (U3MUECKUX SIBICHUH U HEoOXoaumble (U3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIOJIB30BaTh CXEMBbI W CXEMAaTHYHBIC PHCYHKH HM3YyYCHHBIX TEXHUYECKHX
YCTPOWCTB, HM3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB MPH
peleHNH y4eOHO-TIPaKTHYECKUX 3a/1a4;

IPUBOAUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTIOIb30BaHUsl (PU3NYECCKUX 3HAHWA B IOBCEJIHEBHOW JKU3HU JJISI 00CCIICUCHHUS
Oe3omacHoCTH TpU OOpallleHuu ¢ MpuOOpaMu M TEXHUYECKUMHU YCTPOWCTBaMH,
COXpaHEHHs 370pOBbS M COOJIOJCHHUS HOPM SKOJIOTMYECKOrO TIIOBEICHUS B
OKPYKarolIEH Cpee;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHPOPMAIH (PUZNUECKOTO COAEPKAHUS B
WuTepHere, caMOCTOSTENbHO (HOPMYIHpYs TMOHCKOBBIA 3ampoc, Ha OCHOBE
UMEIOIINXCS 3HAHUKH M TYyTEM CPaBHEHUS DPA3JIMYHBIX HCTOYHHKOB BBIIEISITH
UHpOpMalLMIO, KOTOpas SBJISIETCS MPOTUBOPEUMBOM HMIM  MOXET  OBbITh
HEOCTOBEPHOM;

UCTIOJIB30BaTh TPU BBITIOJHEHUN YYEOHBIX 3alaHUil HAyYHO-TOIYJIIPHYIO
AUTEepaTypy (pU3MUEecKoro coaepikaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WutepHer, BiageTb NpuEMaMu KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUA
UH(pOpPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKWE MUCHMEHHBIE M YCTHbIE COOOIICHHS Ha
OCHOBE 2—3 HMCTOYHHUKOB HH(pOpManuu (PU3NUIECKOro COAEp)KaHUs, B TOM YHUCIE



nyOJIMYHO JeNnaTh KpaTKUe COOOILIEHHS O pe3yJbTaTax MPOEKTOB HIIM Y4eOHBIX
VCCIICIOBAHUM, NPHU OTOM TI'PaMOTHO MCHOJIB30BATh WM3YYEHHBIM IOHATHWHBINA
anmapat Kypca GU3MKH, COMPOBOKAATH BHICTYIIJICHHE MMPE3EHTAIUEH;

IOPU BBIIOJHEHUU YYEOHBIX IPOEKTOB WU UCCIEAOBaHUM pacnpenensTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBUHU C MOCTABJICHHBIMU 3aJja4aMM, CIEIUTh 32
BBIMIOJITHEHUEM TUIaHA JEHCTBUM, aJ€KBATHO OLEHMBAaTh COOCTBEHHBIM BKIIAJ B
JEATENIBHOCTh  IPYIIBI, BBICTPAaUBATh KOMMYHUKATUBHOE B3aUMOJCHCTBHE,
YUHTBIBAsI MHCHUE OKPYXKAIOIIUX.

K xoniy oOyuenus ¢ 8 knacce npeMeTHbIE Pe3yIbTaThl HA YTIIyOJIEHHOM yPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHAIOIINUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATUS (Macca M pasMepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHMsI BELIECTBA, KPUCTAUIMYECKUE U
amMop(HBIC TeJa, HACBHIIEHHBIM M HEHACBHIIIEHHBIM Map, CrocoObl M3MEHEHUS
BHYTPEHHEW DJHEPrUM, DJJEMEHTAPHBIA JJIEKTPUYECKUM 3apsi, IPOBOJHUKH,
NOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HCTOYHUKH TIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHUTHOE TIOJIS, ONTHUYECKAass CUCTEMA) U CHUMBOJMYECKHH SI3bIK (PU3UKU IpU
pelIeHNN yYeOHBbIX U IPAKTUYECKUX 3a71a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEILUIOBOE PACIIMPEHHUE (CHKATHE), TEIJIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHME, KallWUISIPHBIE SBIICHHS,
UCIIApEHUE, KOHJAEHCAlUs, IUIABJICHUE, KPUCTAJUIM3alMsl, KHUIEHHE, CIIOCOOBI
Terionepesauu (TerIonpOBOAHOCTh, KOHBEKLIUS, U3ITyUEHHUE), TEIJIOBbIE IOTEPH,
IEKTPU3aLUs TeJl, B3aMMOJCHCTBHE 3apsiiOB, JNEHUCTBHS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MarHUTOB, IEHCTBUE MAarHUTHOI'O MOJISl HA
IIPOBOJHUK C TOKOM) 10 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE ONBITOB,
JEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh [IPOSIBIIEHUE U3YUEHHBIX (PU3NUYECKUX SBJICHUI B OKPYKAIOLIEM
mupe (B TOM 4Hcie (U3MYEeCKHe SBICHUS B NPUPOJIE: TMOBEPXHOCTHBIE U
KalWUISIPHBIE SBJIICHHUS B MPUPOJE, KPUCTALIBI B Npupoje, uznydyenue ColHLa,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera,
DIIEKTPUYECKUE SBIEHUS B aTtMoc(epe, 3IEKTPUUYECTBO JKUBBIX OPIaHU3MOB,
MarHuTHOE MoJje 3eMiH, Apei( MOI0COB, POiIb MATHUTHOTO IOJIS ISl )KU3HU Ha
3emiie, TOJIAPHOE CHSIHUE), NPU 3TOM MEPEBOJAUTH NPAKTUYECKYIO 3a1ady B
y4eOHY10, BBIACIIATH CYILIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3NUECKUX SBIICHUM;

ONMCHIBATh M3yUYEHHBIE CBOICTBA Te€l U (PU3MUECKHUE SIBJICHUS, HUCIIOJIb3YS
(u3nyecKue BeIMYUHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPTUsl, KOJIMYECTBO TEIIOTHI,
pabota rasa, yjaenbHasl TEIJIOEMKOCTh BEIIECTBA, YJENbHAsl TEIUIOTA IJIABJICHUS,
yAenbHas TeIoTa MNapooOpa3oBaHMs, yJeibHas TEIIOTa CropaHusi TOIUIMBA,
KOA(PQUIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOM MAalIMHBI, OTHOCUTEJIbHAs
BIQXXHOCTh BO3JYyXa, DJJEKTPUYECKMM 3apsj, CHJIA TOKa, JIIEKTPHUYECKOE



HanpsDKEHUe, COMpoTuBieHHe npoBogHuka, D/JC B 1enu MOCTOSHHOTO TOKa,
AIIEKTPUYECKOE YJIEIbHOE COMPOTUBICHUE BEIIECTBA, paboTa © MOIIHOCTDH
AIIEKTPUYECKOTO TOKA), MPU OMHCAHUU MPABUIIBHO TPAKTOBATh (DU3MUECKHUI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS M €IMHULBI (PU3MUECKUX BEJIUYMH,
HaXOoAUTh (POPMYJIbI, CBS3BIBAIOIIME AAHHYIO (PU3NYECKYIO BEJIMYUHY C APYTHMMHU
BEJIMYMHAMU, CTPOUTH T'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIINYHH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3MUECKUE IBIICHUS U IPOLIECCHI, UCTIONb3Y S
OCHOBHBIE MOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUH CTPOECHHUS BEILIECTBA,
yYpaBHEHUE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsiia, 3aKOH
KynoHna, npyuHIMI CyNIEpHO3ULIMU 3JIEKTPUUECKUX 0JIeH, 3akoH OMa IS ydacTka
nenu, npaBuia Kupxroda, 3akon Oma nns nonHoi uenu, 3akoH [xoynsa-Jlenia,
3aKOH COXpaHEHUS SHEPruM, MpPU STOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHUE;

CTPOUTh IPOCThbIE (PU3NUECKHE MOJEIH pealbHbIX OOBEKTOB, MPOLECCOB U
SABJICHUHM, BBIACNATH HPH STOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOICTBa
00BEKTOB, MPOIIECCOB, SIBIICHUHN, TPUMEHATh (PU3NUECKUE MOJICTH JJII OOBSICHEHUS
(bu3nYECKUX MPOLIECCOB U pEIIeHUs] YUeOHBIX 3a71a4;

OOBACHATH (PM3UUYECKUE SBICHUS, POLIECCH] U CBOWCTBA TEJN, B TOM UUCIIE U B
KOHTEKCTE CHUTyalUd MPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, W peliarth
KayeCTBEHHBIE 3a/ayd, B TOM 4HCIE TpeOyIolIle YHCICHHOTO OLIEHUBAHUS
XapaKTEepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOMPATH aJIEKBaTHYIO
(pU3UYECKYIO0 MOJEIb, BBIABIATH NPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO ILIEMOYKY PACCYXKIACHHM C OINOpOW Ha HW3YYCHHBIC CBOMCTBA
(u3nYeCKUX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pelIaTh pacy€THbIC 3afaud (C Omopod Ha 2—3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (U3uKH, BIOMpas aJleKBaTHYIO (DU3HUECKYI0 MOJETb, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJI, CBSA3BIBAOIIUX (PU3NYECKUE BEIMUYUHBL,
3alUChIBATh KPAaTKOE YCIOBUE M pPa3BEPHYTOE pEIICHHWE 3aJayd, BBISBIIATH
HEJOCTAIONINE WM U30BITOUHbIE JaHHbIE, 0OOCHOBBIBATH BHIOOP METOA PEIICHUs
3aJlayd, HCIOJb30BaTh CIPABOYHBIC JIaHHbIC, MPUMEHATH METOAbl aHaln3a
pa3MepHOCTEH, UCIOB30BaTh rpaduueckrue METOJIbl pelleHus 3a1ad, MPOBOJUTh
MaTeMaTHUYECKUE IIPeoOpa3oBaHUs U pacuéThl, OLEHUBATh PEATMCTUYHOCTH
IIOJ[yYEHHOI0 3HA4Y€HHA (PU3MUECKON BEIMYMHBI M ONPENEISTh Pa3MEpPHOCTH
($u3nyeCcKoi BETNYHHBI, TOTYYSCHHON MPU PEIICHUH 3a4a4u;

pacro3HaBaTh IPoOJIEMbI, KOTOPbIE MOXKHO PELIUTh IPU MOMOIIN (PU3NYECKUX
METOJIOB, W TMpeasiaraTb OPUEHTHUPOBOUHBIM CHOCOO pEIIEHUs, B ONMCAHUU
UCCIIEJOBaHMsI  PAcIlO3HAaBaTh  IPOBEPSIEMOE  MPEANOJIOKEHUE  (TUIIOTE3Y),
UHTEPIIPETUPOBATH MOTYUYEHHBIN pe3yJiIbTar;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Ten (KanmuJUIsipHBbIEC SIBICHUS, 3aBUCHMOCTH JaBJICHUS BO3JyXa OT €ro
o0béMa M TeMIeparypbl, CKOPOCTH MpoIlecca OCTHIBaHUS (HArpeBaHMs) MpU
U3IyYEeHUH OT IBeTa H3Iydaromiel (MOrIomarmieii) MOBEPXHOCTH, CKOPOCThH
UCTIAPEHUsT BOJBI OT TEMIEpPaTyphl >KHIKOCTH W IUIOMAAN €€ TMMOBEPXHOCTH,
AIIEKTPU3ALMS Tell U B3aHUMOJCHCTBUE ANEKTPUUYECKUX 3apsAI0B, B3aUMOJACHCTBHE
MTOCTOSTHHBIX MarHUTOB, BU3YyaJIM3aIlisl MATHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB,
JICHCTBUSI MarHUTHOTO TOJISI HA TIPOBOJAHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOICTBa DJIEKTPOJBUTATENS MOCTOSHHOTO TOKA): (pOpMyIHpoOBaTH MPOBEPSIEMOE
npeanoyioxkeHne  (TUmoTe3y) O  BO3MOXHBIX — pe3yJibTaTax  HaOIOJICHUM,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO HaOOpa 00OpyIOBaHUA,
OTIMCHIBATh XOJ OMBITa U (POPMYJIUPOBATEH BHIBOJIBL;

NPOBOJANUTH TPSMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(TeMriepaTypa, OTHOCHUTENbHAs BIAXKHOCTh BO3JyXa, CHJa TOKa, HaIpsDKEHUE,
yAenbHas TEIJIOEMKOCTh BEIECTBA, COMPOTHBICHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA) C MCIHOJIb30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MEPEHHUs, (UKCUPOBATH MOKA3aHUs
npuOOpOB, HAXOAWTh 3HAYCHUE M3MEPSEMOI BEJIMUMHBI C TIOMOINBIO YCPETHECHUS
PE3YIBTaTOB CEPUU U3MEPEHHIA 1 OIICHUBATh MOTPEIIHOCTh U3MEPEHUH;

IPOBOANUTH HKCIIEPUMEHTAJIbHbIE UCCIIECIOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3[yXa OT €ro oO0béMa M HarpeBaHUs WIH
OXJIKJICHUS, HCCIIEIOBaHUE SIBJICHUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiaed BOJIbl, 3aBUCHMOCTh COITPOTUBIICHHSI POBOJHUKA OT €T0 JTHHBI, TJIOMIAaIN
MIOTIEPEYHOTO CEYCHHMSI M yIeTIHbHOTO COMPOTUBIICHHSI BEIIECTBA MPOBOIHUKA, CHUJIBI
TOKa, MPOTEKAIOUIEr0 Yepe3 IMPOBOAHMK, OT HANpPSDKEHUS Ha MPOBOJHMUKE,
UCCJIEIOBaHKUE TIOCIIEI0BATEIBHOIO U MapaieIbHOTO COETUHEHUM POBOIHUKOB):
COBMECTHO C yuuTeneMm (HOopMylIHpoBaTh 3alady M THUIOTE3Y HCCIEIOBAHMUSA,
CaMOCTOSITENIbHO ~ TUIAHUPOBATh  MCCIEAOBAaHUE, CaMOCTOSTENLHO COOUpPATh
HKCMEPUMEHTAJIbHYIO YCTAHOBKY C HCIIOJIb30BAHUEM HHCTPYKLHWH, MPEICTABIATDH
MOJIyYCHHBIC 3aBUCUMOCTH (PU3MUECKUX BEIIMYWH B BHUJIC TAONUIl U TPAPUKOB,
OIICHUBATH MOTPEITHOCTH, JEIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIICOBAHUS;

cobioaTe mpaBuiia O€30MacHOro Tpyaa npu padbore ¢ 1abopaTOpHBIM
000py0OBaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYECHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB C ONMOPOI HAa UX ONMUCAHUS (B TOM YHUCIIE:
CUCTEeMa OTOIUICHHS JOMOB, TUTPOMETP, TTapoBasi TypOMHA, aMIIepMETp, BOJIETMETD,
CUCTUYMK  DJICKTPUUECKOH  DHEPrUH,  DIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeNIbHBIE ANEKTPONPUOOPHI (IPUMEPHI), TPETOXPAHUTETN U UX IPUMEHEHHE
B OBITYy U TEXHHKE, NMPUMEHEHHE MOCTOSHHBIX MArHUTOB, DJJECKTPOMATHHUTOB,



AIIEKTPOJIBUraTeNlb MOCTOSIHHOTO TOKa), HCIHOJB3ys 3HAHHS O CBOMCTBax
buznyecKkux SBICHUN, HEOOXOANMbIE (PU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh NPOCThIE TEXHUUECKHE YCTPOUCTBA I U3MEPHUTENIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTUYHBIM pPUCYHKaM (KUAKOCTHBIH TEepMOMETp, TEpMOC,
ICUXPOMETp, THUTPOMETP, JBUTATEIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOII,
peocTaT), COCTaBJIATh CXEMbI JJIEKTPUYECKUX IIelel C MocieAoBaTeIbHbIM H
napajuleIbHBIM COCIUHEHUEM JJIEMEHTOB, pa3jnydas YCIOBHbIE O0O3HAUYEHHUs
AJIEMEHTOB AJNEKTPUUICCKUX IICTICH, UCIIOIb30BaTh CXEMBI i CXEMAaTUYHBIC PHCYHKU
U3YYCHHBIX  TEXHUYECKHX  YCTPOHCTB,  HM3MEPHUTENBHBIX  MNPHOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB IIPU PELICHUN Y4eOHO-TPAKTUYECKHX 3a1ay;

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KM3HU ISl OOECHEUEHHUs
0e30macHOCTH Tpu OOpalleHuu ¢ NpUOOpaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJIOI'MYECKOIO TIIOBEICHUS B
OKPYXKaIOIIEH Cpee;

OCYIIECTBIISATh MOMCK HH(POpMAIH (HU3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (POPMYITUPYs TOUCKOBBIH 3aMPOC, HA OCHOBE MMEIOIIUXCS 3HAHUN
U CpPaBHEHMs JIOTIOJHUTENIbHBIX HCTOYHUKOB BBIJACIATH MH(POPMALMIO, KOTOpas
SBJISIETCS IPOTHUBOPEUUBON MIIM MOXKET OBITh HEJJOCTOBEPHOMU;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHMi HAYYHO-TIOMYJISIPHYIO
AUTEepaTypy (pU3MUEecKOro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WutepHer, BiageTh NpuEMaMu KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUA
UH(pOpPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3laBaTh COOCTBEHHBIE IMCHBMEHHbIE M KpATKUE YCTHBIE COOOIICHHS,
000011125t UHPOPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COACpKaHUS, B
TOM  4YHClie MyOJUYHO  MPEACTaBIATh  PEe3yJNbTaThl  NPOEKTHOM  WiH
UCCIIEI0BATENLCKOM JeSITETbHOCTH, IPYU ATOM I'PAMOTHO HMCIIOJIb30BaTh U3Y4YECHHBIN
MOHATUMHBIN anmapart Kypca (pU3UKH, COITPOBOXKIATh BEICTYIUICHUE TIPE3CHTAIUEH;

IpU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUN (PU3NUYECKUX MPOIECCOB
pacmpenenatb OOS3aHHOCTH B TPYINIE B COOTBETCTBHUHM C IOCTaBJICHHBIMU
3aJjayaMM, CJCIUTh 3a BBINOJHEHHWEM IUJIaHa JEUCTBUH M KOPPEKTUPOBATh €ro,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBII BKJIAJ B I€ATEIBHOCTD TPYIIIIbI, BHICTPAUBATh
KOMMYHUKAaTUBHOE  B3aMMOJCWCTBUE, TPOSBIASL TOTOBHOCTb  pa3pemiaTh
KOH(JIUKTHI.

K koHily oOyudenus ¢ 9 knacce npeiMeTHbIE PE3yJIbTAaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIONIUXCSl YMEHUIA:
WCIIOJIB30BaTh MOHSTUS (CUCTEMa OTCUYETA, OTHOCUTEILHOCTh MEXAaHUYECKOTO
JIBU>KCHUSI, HEBECOMOCTh U TMEPErpy3KHu, LEHTP TAKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(Qpa3ByK U YJIbTPA3BYK, AJIEKTPOMATHUTHBIE BOJIHBI, PEHTT€HOBCKOE



U3ITyYCHHE, MIKaIa 3JIEKTPOMArHUTHBIX BOJH, UICTOYHUKH CBETa, OJM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPhI MCIYCKaHUsSI W TIOTJIONIEHUs, anbda-, OeTa- U raMma-
W3ITyYCHHsI, U30TOIIBI, SIACPHAs] W TEPMOSIAEpHAs YHEPreTUKA) U CUMBOJUYCCKUN
S3bIK (PU3UKY TIPU PEIICHUH YUEOHBIX U IPAKTHYECKHX 3a7ad;

YBEPEHHO  pa3iuyaTh  sBIEHUS (paBHOMEpPHOE H  HEPAaBHOMEPHOE
NPSMOJIMHEMHOE JBIKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JIBI)KCHHUE,
CBOOOJTHOE TAaJCHHWE TEJ, ABMKEHUE TI0 OKPYKHOCTH, B3aUMOJCHCTBUE TEI,
paBHOBECHE MaTepuaJbHOW TOYKH, PEAKTUBHOE JBHUKCHHE, HEBECOMOCTD,
KoieOaTebHOE JIBIDKEHWE (TapMOHUYECKHE, 3aTyXalollue, BBIHY)KICHHBIC
KoJieOaHusI), PE30HAHC, BOJIHOBOE JBHXEHHE (paclpoCTpaHEHHUE U OTpakKeHUe
3ByKa, nHTepdepeHus u nudpakius BOJH), MPSIMOIMHEHHOE pacTIpOCTpPaAHECHHE,
OTpaX€HHWE U TPEIOMJICHHE CBETa, IIOJIHOE BHYTPEHHEE OTPAKECHUE CBETA,
pasnoxeHue OeJoro cBeTa B CHEKTP W CIOXKCHHE CHEKTPAIbHBIX I[BETOB,
CCTCCTBEHHAsT  PAJUOAKTUBHOCTh, BO3HMKHOBEHHWE JIMHEHYATOrO0  CHEKTpa
U3ITy4YCHHs) TI0 OINHUCAHMIO WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JTaHHOE (PU3HUECKOE SIBIICHHE;

pacrno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (PHU3NYECKUX SBICHUHN B OKPYKAIOIIEM
mupe (B TOM uucie (pu3uYecKkue SIBICHUS B TMPHUPOJAC: MPWIMBHI U OTIHUBBI,
neuwkeHne 1iaHeT CONHEYHOHW CHUCTeMbl, pPEAaKTHBHOE JBHIKCHHE >KHUBBIX
OpPTraHU3MOB, BOCIIPHUSTHE 3BYKOB >XHBOTHBIMH, 3€MJICTPSCEHUE, CEHCMUYECKUE
BOJTHBI, IIyHAMH, 9XO0, IIBETA TEJ, ONTUYECKHE SBJICHUS B IPUPOJIE, OMOIOTHUUECKOE
JNEUCTBUE BUIUMOTO, VIBTPA(PHUOJIETOBOTO M PEHTTCHOBCKOTO W3IIYYCHHH,
CCTCCTBEHHBI PaJMOAKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaTdO0aKTHBHOE
U3IyYeHUE TPUPOTHBIX MHUHEPAJIOB JCWCTBHE PAJAMOAKTUBHBIX H3IyYCHHN Ha
OpraHu3M YeJIOBEKa), MPU ATOM IMEPEBOJAUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICNIATH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (DM3UUECKUX SBICHHA;

OMHCHIBATh M3yYEHHBIC CBOMCTBA Tel W (DU3MUECKHE SIBICHUS, HCIIOJIB3YS
dusnyeckne BENIWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTh Tela MpH
HEPAaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHE, IMepeMElIeHUE IMPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBUKCHUHM,  yIJIOBas  CKOPOCTh,  IIEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, CHJIa TPSHHUS, CHJIa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHUE CBOOOTHOTO
NaJICHUS, BEC TeJa, IICHTP TSHKECTH TBEPIOTO Tella, UMITYJIbC Tea, UMITYJIbC CHIIBI,
MOMEHT CHJIBI, MEXaHHYeCKasi padoTa ¥ MOITHOCTh, MOTCHIIUATbHAS SHEPTHUS Tea,
MIOTHSITOTO HAJl TOBEPXHOCTHIO 3€MJIH, MOTEHITMATbHAS YHEPTUS CKATOM MPYKUHBI,
KMHETHYECKasi DHEpPrus, IOJIHAs MEXaHW4YecKas OHHEeprus, MepuoJl W dYacToTa
KOJICOaHM, IMepHUOT MaTEeMAaTHUYECKOTO M MPY>XKHHHOTO MAasSTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTHb CBETa, IMOKa3aTelb IMPEIOMIICHUS
Cpenbl), IPU OMMMCAHUH MTPABUIILHO TPAKTOBATh (PU3NYSCKUIA CMBICIT UCITOIB3YEMBIX
BEITUYMH, X 0003HAUCHUS U STUHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIOIIME TAaHHYIO (PU3NYECKYIO BEIMYUHY C JPYTMMH BEITMYMHAMHU, CTPOUTD
rpauKy U3yYEHHBIX 3aBUCUMOCTEHN (PM3NUECKUX BEITUINH;

XapaKTepu30BaTh CBOICTBA Tell, (PU3MUECKUE SIBIICHUS U IPOLIECCHI, UCTIONb3Y S
3aKOH COXPAaHCHMS DSHEPrUMU, 3aKOH BCEMHUPHOIO TATOTEHHS, IPUHLIHI
CyNEPHO3ULIMY CHUJI, IPUHIMUII OTHOCUTENBHOCTH [ anunes, 3akonsl HproTOHA, 3aKOH
COXpaHEHUsl MMILYJIbCa, TEOPEMY O KMHETUYECKOM 3HEPIHH, 3aKOoH ['yka, 3aKoH
Bepnyiu, 3akoHBI OTpakKeHUsI U MPEIOMIICHHS CBeTa, (POpPMyITy TOHKOM JIMH3HI,
IUIAaHETApHYI0 MOJIE]b aToMa, HYKJIOHHYIO MOJENb aTOMHOIO sipa, 3aKOHBI
COXpaHEHUs 3apsAJ0BOr0 U MAcCOBOTO YHMCEN MPHU SACPHBIX PEaKUUsX, MpU 3TOM
pasinyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M €T0 MAaTEMaTHYECKOE BhIPAKEHUE;

CTPOUTH (PU3NYECKUE MOJIEIH PEANbHBIX OOBEKTOB, MPOIECCOB U SIBICHUA,
BBIICTISITh TIPU 3TOM CYLIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHUH, NPUMEHATh (U3UYECKHE MOJACIU HJsi OOBSICHEHUs
(bu3MYEeCcKUX MPOIECCOB U pelIeHUs yueOHBIX 3a/1ay;

OOBACHATH (PU3NYECKUE SIBJICHMS, TPOLIECCHl U CBOMCTBA TEJd, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMil MpPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa, M peliaTh
KayeCTBEHHbIE 3a/Jayd, B TOM 4HCIE TpeOyIollie YHCICHHOTO OLIEHUBAHUS
XapaKTEPHBIX 3HAYECHUU (PU3UUYECKUX BEJIMYHWH, [P 3TOM BBIOMPATH aJIEKBATHYIO
(buU3HYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO LENOYKY pPAaCCyKIAEHUH M3 2—3 IIaroB C ONOpPOMl Ha U3y4YEHHbIE
CBOICTBa (PU3NUECKUX SBICHUH, PU3NUECKHIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacu€THbIC 3a/1a4d M0 U3Y4YaeMbIM TeMaM Kypca (U3UKH,
BBIOMpAst aIEKBATHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIH30BAHUEM 3aKOHOB U POPMYII,
CBA3BIBAIOIIMX (U3UYECKHME BEJIMYMHBI, 3alHUCBhIBATh KpPAaTKOE YCIOBUE U
pa3BEPHYTOE PEIICHUE 3a/1a4H, BBISIBIISTH HEJOCTAIOIIUE UM U30BITOYHBIE TaHHBIE,
000OCHOBBIBAaTh BBIOOpP METOAa pEUICHHs 3aJadd, HCIOJIb30BaTh CIIPaBOYHBIC
JaHHBIE, TPUMEHSATH METO/IbI aHAIM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpaduyecKue
METO/Ibl PEIICHU 3a/1a4, MPOBOJAUTH MaTEMAaTHUYECKUE MPeoOpa3oBaHus U paCUEThI,
OLICHUBATh PEATUCTUYHOCTH MOJYYEHHOTO 3HAa4YeHHUs (U3UYECKON BEIMYUHBI U
OTpEACNATh PAa3MEPHOCTh (PU3NYECKOM BEIMUYMHBI, MOJYYEHHOW MpU PpELICHUU
3a/1a4u;

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh IPU MOMOIIU (PU3HUUECKUX
METO/IOB, W TMpejlaraTb OPUEHTUPOBOUHBIM CMOCOO pElIeHHs, B ONUCAHUU
UCCJIEIOBAHMS  PAcCIlO3HaBaThb  IPOBEPSIEMOE  MPEANOJIOKEHUE  (TUIOTE3Y),
OLICHUBATh NPABUIBHOCTD MOPSAIKA IPOBENCHMSI UCCIEA0BAHMS, UHTEPIPETUPOBATH
MIOJTYYEHHBIN PE3YJIbTAT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBJICHUN WM (PU3NYECKUX
CBOMCTB Ten (M3yuyeHue BTOporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUsS! SHEPTUH,
3aKOHA COXpaHEHUs WMIIyJbCa, JCHCTBUE 3aKOHA bepHYyJIM M BO3HUKHOBEHHE



NOIBEMHONW CHJIBI KpPbUIA, 3aBUCHUMOCTH IE€pPHOJA KOJEOAHWH MPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a 1 )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTD OT aMILTUTY/IbI
MaJIbIX KoJieOaHUH, IPSIMOJIMHEWHOE PaCIIPOCTPaHEHUE CBETA, PA3JIOKEHUE OEIOT0
CBETa B CIIEKTP, U3YUYCHHUE CBOMCTB M300pa)KEHUS B IJIOCKOM 3€pKajie U CBOWCTB
U300pakeHHsl TpeaMeTa B coOuparomieil JmH3e, HaOJIIOJCHHWE CIUIOIIHBIX W
JMHEHYaThIX CIIEKTPOB U3ITyUYEHUS): dbopMyMpoBaTh IpOBEpSIEMOE
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysbTarax  HaOJIIOACHHIH,
CaMOCTOATEJIbHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 000pyJaoBaHUS,
OTHCHIBATH XOJ1 OTIBITA U JOPMYITUPOBATH BHIBOIHI,

POBOJUTH TPU HEOOXOAMMOCTH CEPHUI0 TPSAMBIX H3MEPEHHH, OMpeaerss
CpelHee 3HaUCHUE U3MEPSEMOI BETMUMUHBI U ONPEIEIIsisl TOTPEIIHOCTh PE3YIbTaTOB
PSIMBIX U3MEPEHH, 000CHOBBIBATH BHIOOP CIIOCO0a U3MEPEHHsI (M3MEPUTEIHHOTO
npuodopa);

MIPOBOIUTH KOCBEHHBIEC U3MEPEHUST (PU3NICCKUX BEITUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tella MPHU PaBHOYCKOPEHHOM JBHKEHHH, YCKOPEHHE CBOOOIHOTO
naJeHUs, )KECTKOCTh MPY>KUHBI, KOOPPUIIUEHT TPEHUS CKOJIbKEHUS, MEXaHUUECKast
paboTa W MOUIIHOCTb, YacTOTa W TMEPHOA KOJICOaHHM MAaTeMaTUYeCKOoro Hu
NPYXUHHOTO MAasTHUKOB, (DOKYCHOE pacCTOsSHHE coOuparomieii JTuH3bl U €€
ONTHUYECKAass CHWJIA, PAJUOAKTUBHBIA (POH) C HCIIOIB30BAHMEM aHAJOTOBBIX W
U pOoBBIX MPHOOPOB: 0OOCHOBHIBATH BHIOOP METOJa M3MEPEHHUs, TUIAHUPOBATH
U3MEPEHHs, CaMOCTOSATEIbHO COOUpPAaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUUCIIATh 3HAYCHHE BEJIMYMHBI W aHAIM3UPOBATH TOTYYCHHBIE PE3yJIbTATHI,
OIICHUBAsSI TIOTPEITHOCTH PE3yIbTaTOB KOCBEHHBIX H3MEPECHUN;

MPOBOJNTH AKCIIEPUMEHTAIbHBIC UCCIICOBAHMS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHUMOCTh MyTH OT BPEMEHHU MpPH PABHOYCKOPEHHOM JBIKEHUHU 0€3
HAYaJIbHOM CKOPOCTH, 3aBUCHUMOCTb CHJIBl TPEHHSI CKOJIBKEHHS OT CHJIBI
HOPMAJBHOTO JaBJICHUsS, TEepHoja KOJeOaHHMH MaTeMaTHYeCKOro MasTHHUKa OT
JUIMHBI HWUTH, OIpEIeJICHHEe YCKOPEHHs CBOOOMAHOTO TaJCHHUS, WCCIICIOBAHHE
W3MCHEHUS BEJIMYMHBI M HAMPAaBICHUS WHIYKIIMOHHOTO TOKA, 3aBUCUMOCTH yTIJia
OTpaXeHMs CBETA OT yIJia MaJieHus, yIia MPeJOMIICHUs OT YTJia aJeHHUs CBETOBOTO
Jdy4a, UCCIeI0BaHUE TPEKOB: U3MEPEHHE SHEPTUU YaCTHUIBI IO TOPMO3HOMY MyTH
(mo ¢ororpadusim)): COBMECTHO € yuuTeseM (POpMyIHpPOBaAThH 3a/1a4yy U TUIOTE3Y
UCCJICIOBAHMsI, CaMOCTOSATEIBHO IUTAHUPOBATHh HCCIIEIOBAaHUE, CAMOCTOSTEIHLHO
coOuparb  SKCIEPUMEHTAJIbHYIO  YCTaHOBKY, MPEACTABIATH  IOJyUYEHHBIE
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUJE TaOMWIl U TpaduKOB, OIICHUBATH
MOTPEIIHOCTH, JAEJIaTh BBIBOJBI IO PE3YJIbTaTaM MCCIICOBAHHUS,

cobioaTe mpaBuiia Oe30MacHOro Tpyjaa npu padbore ¢ 1abopaTOpHBIM
000py0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLIECCOB C ONMOPOI HAa UX ONMUCAHHUS (B TOM YHUCIIE:
CIUIOMETP, TaTYUKU MOJOKEHUS, PACCTOSHUSA U YCKOPEHHUS, PaKeTa, 3XO0JIOT, OUKH,
nepuckorn, (oToanmapaT, MHUKPOCKON, TEJIECKOIl, OINTHYECKHE CBETOBOJBI,
CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), MCHonb3ys 3HAHUS O CBOMCTBAaX
¢usznyeckux  SABIEHUM W HEoOXonuMble  (U3MUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYCHHBIX TEXHHUYECKHX
YCTPOWCTB, HM3MEPUTENIbHBIX HPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpH
peleHn y4eOHO-IPAKTUYECKUX 3a/1a4, ONTHYECKHUE CXEMBI IJISI MOCTPOSHHS
M300paKEHUM B TJIOCKOM 3€pKajie M COOUparoIieH JIMH3E,

IPUBOIUTH MPUMEPHI (HAXOAUTh HH(DOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (PU3MUECKUX 3HAHUN B MOBCETHEBHOW >KM3HU ISl OOECHEUEHHUs
0e30macHOCTH Tpu OOpalleHuu ¢ NpUOOpaMu U TEXHUYECKUMH YCTPOHCTBAMH,
COXpaHEHHs 370pPOBbS M COOJIOJCHHUS HOPM SKOJIOI'MYECKOIO TIIOBEICHUS B
OKPYXKaIOIIEH Cpee;

OCYIIECTBIISATh MOMCK HH(POpMAIH (HU3HUECKOTo coAepxanus B MHTepHeTe,
CaMOCTOSITENIbHO (DOPMYJIHPYsI TOMCKOBBIN 3alpoC, HAXOAUTh IyTH OMPEICICHUS
JOCTOBEPHOCTH MOJNYYEHHON HH(GOpMAIMK HAa OCHOBE HMMEIOLIMXCS 3HAHUU U
JOTIOJTHUTEIbHBIX NCTOYHUKOB;

UCIIONIb30BaTh MPU BBHIMOJHEHUHM YYE€OHBIX 3aJaHMi HAYYHO-TIOMYJISIPHYIO
AUTEepaTypy (pU3MUEecKOro coaepiKaHus, CIpaBOYHbIE MaTepUajbl, PECYPChl CETH
WutepHer, BiageTh NpuEMaMu KOHCIEKTUPOBAHMS TEKCTa, IpeoOpa3oBaHUA
UH(pOpPMALIUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBbIE NHCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
uHGOpPMaIIMU U3 HECKOJIBKUX MCTOYHUKOB (PU3UUYECKOTO COJIEp:KaHUs, IMyOJINIHO
IPEJICTaBIIATh PE3yIbTaThl MPOSKTHOM UM MCCIIEI0BATEIbCKOM NeATEIbHOCTH IPU
3TOM TPaMOTHO HCIOJb30BaTh M3YUYEHHBIM ITOHATUMHBIA armapar W3y4acMoro
pa3gena (U3MKM U CONPOBOXKIATH BBICTYIUIGHHE Tpe3eHTauuend ¢ y4érom
0COOCHHOCTEH ayAUTOPUH CBEPCTHUKOB:

KaKk coOupaTh (QUIBTPHI, YCHJIUTEIH, aHAIU3HPOBATH PE3YJbTAaThl OMBITOB,
3HATh MPUHIIMIIBI padOTHI HIU(PPOBOI U aHAIOTOBOM 3JEKTPOHUKHU, ANTreOpy JTOTUKU.



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontpoabnbsie  IlpakTnyeckue
MPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
Paznen 1. 1 ®usuka u eé poJib B IO3HAHUM OKPYKAKOIIEro MUPa
1.1 ®duznka — HayKa O MPUpoJie 2
1.2 dusnueckue BEINIUHEI 4 3
1.3 EcrecTBeHHO-HAay4YHBIN METO/I TO3HAHUS 2 1
Hroro no paszneny 8
Pasnes 1.2 OCHOBBI 3JIEKTPOHUKH
1.1 Teopetuueckas >JIEKTPOHHUKA 15
1.2 3HAaKOMCTBO C dJIEMEHTaMH LIENN
1.3 CoznaHue cxeM
1.4 PesepBHOE Bpemst 3
Uroro mo pazneny 34
Paznen 2. [lepBoHayanbHbIe CBeJeHUS 0 CTPOCHNH BellleCTBA
2.1 CrpoeHue BemiecTa 2 1
JIBr>KeHUE M B3aUMOJIEVICTBHE YACTHI]
2.2 4 2
BeEIlECTBA
2.3 ArperaTHble COCTOSTHUSI BEIIECTBA 1
Hroro no pazaeny 7

Pa3nen 3. /IBu:xeHue ¥ B3auMojielicTBUE TeJl




3.1 MexaHu4ecKoe ABIKEHUE 10 2
32 WNuepius, macca, IOTHOCTh 9 1
3.3 Cuna. Bunpe! cun 15 3
Hroro no pazneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 Hasnenue. [lepenaya naBnenus: TBEpAbLIMU 5 )
' TEJaMU, )KUJIKOCTSIMH U Ta3aMH
4.2 JlaBneHue KuIKOCTH 6
4.3 ATMoOcdepHOe aBIeHHE 1
44 IIGI/ICTBITI‘C ’KHIKOCTH U rasa Ha 12 3
MOTpyXEHHOE B HUX TEJIO
Hroro no paszneny 28
Paznen 5. PaboTra 1 MOIIIHOCTB. JHEPTUs
5.1 PaboTa 1 MOIIIHOCTH
5.2 [IpocTeie MeXaHU3MBI 2
53 MexaHnueckasi SHEprus 1
Hroro no pazneny 19
Pasnea 6. [loBTopuTe1bHO-00001IaI0IM I MOYJIb
6.1 [ToBTOPHUTENBHO-0000IIAOIINIT MOTYJTh 6
Hroro no paszneny 6
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 136 23




TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBo 4acoB JIeKTPOHHbIE
HaunmeHoBaHMe pa3e/ioB U TeM (undposrie)
Ne i/m Kontponbnbie IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI pecypenr
Pa3gen 1.1 TenjioBble IBJICeHUSA
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 8
1.2 TemoBbIe poLIECCHI 48 1 6.5
Hroro no pazneny 56
Pa3zgen 1.2 OcHOBBI 3J1eKTPOHUKH
1.1 TeopeTnueckas 3J1eKTpOHUKA 7
1.2 3HAKOMCTBO C AJIEMEHTaMH NN 7
13 Co3nanue cxem 15
1.4 [Mudposas snexrpoHnka 2
1.5 Peseps 3
Hroro no pazgeny 34
Pazgen 2. DiiekTpryeckre 1 MAarHMTHbIE SIBJICHUS
21 QHGKTpI/I‘IeCKHGj 3apsbl. 3apsHKEHHBIE TEla 9 )
Y UX B3aUMOJICHCTBUS
2.2 [loCTOSIHHBIN 2IEKTPUUECKUN TOK 36 10
2.3 MarHuTHbIE SIBIICHUS 15 2 4
2.4 DNeKTpOMarHuTHasE UHIYKIUS 9
Nroro no pazgeny 69




Pa3nea 3. IloBTopuTe1bHO-00001IaK0 1M I MOAYJIb

3.1 [ToBTOpHUTENTEHO-0000IIAFOIIHMI MOTYJTh

11

Hroro no pazneny

11

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

170

22.5




9 KUIIACC

KosaunyecTBo 4acos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrtpoabusie IIpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoTsbI pecypen
Pa3zgen 1.1 Mexanuueckue siBJIeHUSA
L1 MexaHnuecKoe IBHKEHUE U CIIOCOOBI €ro 30 ) 4
OonucaHus
1.2 B3aumonelictsue e 18
1.3 3aKOHBI COXpPaHEHUSI 15 1 2
Hroro no pasneny 63
Pasnen 1.2 lludposast 31eKTPOHUKA
1.1 Anrebpa JIOTHKH 3
1.2 Tpan3uctopsl B HU(PPOBOI HIIEKTPOHUKH 5
1.3 Coznanue cxem 23
1.4 Peseps 3
Hroro no pazneny 34
Pa3znen 2. Mexanuveckne Ko0JieOaHUS U BOJHbI
2.1 Mexanunueckue KoneOaHus 8 3.5
2.2 MexaHnueckue BOJIHBL. 3BYK 10 3
Hroro no pazneny 18

Pa3pnen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJE U
OJICKTPOMArHUTHBIC BOJIHBL

6




Hroro no pazneny

Pa3zgen 4. CBeToBbI€ IBJIEHUSA
4.1 3aKOoHBI paCpOCTPAHEHHUS CBETA 2
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 1
Hroro no pazneny 16
Pa3nea 5. KBaHTOBBIE SIBJIEHUS
5.1 Hcnyckanne v morjonieHrue CBeTa aToMOM 4 1
5.2 Crpoenue aToOMHOrO siipa
53 SnepHble peakuu
Hroro no pazneny 16
Paznen 6. IloBTOpUTE1LHO-00001HAKO NI MOYJIb
6.1 Mexannyeckue sBICHUS (TTIOBTOPUTEIBHO- 6 3
’ 0000IIArOIINI MOYJIb)
62 TemuoBbie siBIEHUS (TIOBTOPUTEITHHO- 3
' 0000IIAKOIII MOJTYJIb)
63 DIIeKTPOMAarHUTHBIC SIBJICHUS 3 1
’ (MOBTOPUTETHLHO-0000IIAIONTNN MOIYJIB)
6.4 CaeToBBIC SBJICHUS (IIOBTOPUTEIBHO- 1 |
’ 0000 MOYJIb)
6.5 [ToBTOpUTENBEHO-00001ITAIONINI MOTYIIb 4
Hroro no pazneny 17
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 170 26.5







IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acoB

Bcero
padoThI

KonTtpoabHubie

IIpakTHYeckune
padoThI

JlaTa
H3yUYeHust

DJIeKTPOHHbIE
undgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusuka — HayKa 0 MPUPOJIE.
SIBiieHus npupoIbl

dusunueckue IBICHUA

Pu3nyecKue BEIUUYHHBIL.
PasmepHocTh. Ousnueckue
npubopsl. [TorpemHoctu npu
MIPSIMBIX U3MEPEHUSIX

Ypoxk-uccienoBanue
"U3mepeHue TMHEHHBIX
pasMepoB TeN U MPOMEKYTKOB
BpeMeHH"

JlabopartopHnas pabota
"U3mepenue o0béMa
XKUJKOCTU U TBEpAOro Tena'

JlabopartopHnas pabota
"OnpeneneHue pazmMepoB
MaJibIX Tes1. Meton psoB”

MGTOI[BI Hay‘IHOFO IIO3HAHUA.
Onucanue pu3znyecKux
SIBJIEHUH C IIOMOIILIO
MoJeen




Ypoxk-uccienoBanue
"IIpoBepka rurnoTe3sl:
JTAIbHOCTH MOJIETA MIAPHKA,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOJIbIIE, YeM OOJIbIIIE
BBICOTA ITycKa"

Crpoenue BemecTBa. OnbITHI,
JTIOKa3bIBAIOIIUE TUCKPETHOE
CTPOCHHUE BEIECTBA

10

Jlaboparopnas pabota
"OueHka guameTpa aroma
METOOM PSIOB (C
UCTIOJIh30BaHUEM
dbotorpaduii)"

11

Ypoxk-uccienoBanue
"HabnroieHne TermioBoro
pacupenus ra3oB. ONbITHI
10 OOHAPYKEHHIO ACHCTBUS
CHJI MOJIEKYJISIPHOTO
NPUTSHKEHUS "

12

JIBM>KeHME yacTull BELIECTBA.
Huddysus. bpoyHosckoe
JBUYKEHUE

13

Ypoxk-uccienoBanue
"HabnroneHue u o0bsICHEHHE
OpOYHOBCKOTO ABM)KCHUS U

muddy3un"




14

B3anMonelicTBrE 4acTHIL
BEIIIECTBA: MPUTSKCHHUE U
OTTAJIKUBaHHUE

15

ArperatHble COCTOSIHUS
BemecTBa. OCOOCHHOCTH
arperaTHbIX COCTOSTHUI BOJIBI

16

MexaHudueckoe IBUKEHHUE.
IlyTs, TpaekTopus,
nepemMenieHne

17

PaBHOMepHOE 1
HEpPaBHOMEPHOE JABM)KEHHUE.
CxkopocThb

18

Haxoxnenue ckopoctu, myTH
Y BPEMEHHU MIPU PaBHOMEPHOM
MPSIMOJIUHEITHOM JIBUKEHUH

19

Jlaboparopnas pabota
"OnpeneneHre cKopocTu
PaBHOMEPHOTO JBH)KEHUA"

20

I'paduku npsMOITUHEHHOTO
PaBHOMEPHOTO JIBM>KEHUS

21

Pemrenue 3agad mo reme
"Pacuet cpeaneit ckopoctu"

22

Jlaboparopnas pabota
"OnpeneneHue cpeaHen
CKOPOCTH CKOJIb)KEHHUS OpycKa
WJIY [IapuKa M0 HAaKJIOHHOM
IJIOCKOCTH"




23

OTHOCHUTEILHOCTD ABUKCHUA.
CroxeHne CKopocTel mpu
napajyuiebHOM JIBUKEHUN

24

ITonyuenue u ananus
rpaduKOB 3aBUCUMOCTH MTYTH
Y CKOPOCTH JIBUKEHUS OT
BpEMEHU

25

Pemenue rpaduyeckux 3amau
1o TeMe "MexaHuKa.
PaBHOMEpHOE
IPSIMOJIMHENHOE ABM)KEHUE"

26

SIBneHne nHepuun. 3aKOH
WHEPLU

27

B3aunMonelicTBre TEI Kak
MpUYKMHA U3MEHEHUS
ckopocTu. Macca Tena Kak
Mepa UHEPTHOCTH TeJla Ipu
MOCTYNAaTCJIbHOM JABUKCHUN

28

Ypoxk-uccienoBanue
"CpaBHeHHE Macc 10
B3aUMOJEUCTBUIO TET"

29

InoTHOCTH BeliecTBa

30

JlabopartopHnas pabota
"OnpeneneHue mIOTHOCTH
TBEPOTO TEena"

31

Pemrenue 3agad mo reme
"Macca tena. IInoTHOCTE
BenrecTna"




32

CwmecH ¥ CILIaBBbl.
[ToBepxHOCTHAs W TUHEWHAs
MJIOTHOCTD

33

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme "duznka —
HayKa 0 IpUpoJIeE.
[TepBoHavasibHBIE CBEICHUS
00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEILECTBA.
Mexanuka"

34

KonrponsHas pabora o Teme
"duznka — HayKa 0 IPUPOJIE.
[TepBoHavasibHBIE CBEICHUS
00 aTOMHO-MOJIEKYJISIPHOM
CTPOCHHH BEIECTBA.
Mexanuka"

35

Cuna. SIBieHue TAroTeHus.
Cuia TsDKeCTU

36

N3ob6paxenue cun. Pemenue
3aja4 o reme "Omnpenenenue
CUJIBI TsKecTH"

37

Cuia ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenue cuil.
JuuamomeTtp

39

Ypoxk-uccienoBanue
"HaOroneHne n3MeHeHus
CKOPOCTH TpHU
B3auMoOgcHcTBUH TET"




40

Pemenue 3agau no reme
"Cuna ynpyroctu. Bec Tena"

41

Jlaboparopnas pabota
"ONBbITHI, IEMOHCTPUPYIOLIUE
3aBHCUMOCTH PaCTsKEHUS
(medopmanun) Npy>KUHBI OT
MPUITOKEHHON CUJTBI"

42

Cuna tpenus

43

CioxeHHE CHUII.
PaBHOelicTByIOIIAsA crta

44

Pemrenue 3agad mo reMe
"CaoXeHue CHl.
PaBHopelicTByOIIas cua"

45

Pemtenue 3agad mo reMe
"BizanmMopencraue Tei1. CHibl
B MexaHuke"

46

Pemrenue 3agad mo reme
"Cuna tpenus". Ypok-
HCCIICIOBAHUE 10 TEME
"UccmenoBanue 3aBHCUMOCTHU
CHUIJIBI TpeHI/IH OT 1T1oIIagAn
COMPUKOCHOBEHUS"

47

JlabopartopHnas pabota
"ONBITHI, IEMOHCTPUPYIOLIUE
3aBUCUMOCTH CUJIbI TPEHHS
CKOJIBYKEHUS OT CHJIBI
JaBIICHUS U XapaKTepa
COTIPUKACAIOLIUXCS
noBepxHocTen"




Pemenue 3agay mo teme

48 "B3aumoneiictBue Ten. CUiIbL
B MeXaHHuKke"

49 KonrponsHast pabora o Teme
"BzanMopaencreue tea"

50 JlaBrieHune TBEPIBIX TeI
YPOK-3KCIIEPUMEHT

51 "CrnocoOsbI orpeesieHust
JABJICHUS TBEPIOTO Teya"
Ypoxk-uccienoBanue

52 "3aBHCHUMOCTD JIaBJIEHHS ra3a
OT TeMneparypsbl”

53 JlaBneHue KuIKOCTeH 1
ra3oB. 3akoH [lackans

54 [THeBMaTH4eCKHE YCTPOUCTBA

55 3aBUCHUMOCTH JIaBJICHUS
JKUIKOCTH OT TITyOUHBI

56 I'mapocraTnyeckuii mapagokc

57 Ypok-nipoekt "HU3yuenne
COOOMIAIOIINXCS COCYI0B"
Ypok-koHpepeHIus

58 "T'uapaBnuueckue
MEXaHU3MbI"
Hcnonn30BaHne BEICOKHX

59 JTABJICHUH B COBPEMEHHBIX
TEXHOJIOTHAX

60 Pemrenue 3agad mo reme

"JlaBneHue KUAKOCTH"




61

ATtmocdepa 3emin u
NPUYHHBI €€ CYIIEeCTBOBAHHS

62

Ypoxk-uccienoBanue
"[IposiBnenue neicTBus
aTMoc(hepHoro naBieHus"

63

N3mepenune armocdepHOTro
napiienus. OneIT Toppuyeniu

64

3aBUCHMOCTH aTMOC(HEPHOTO
TaBIICHUS OT BBICOTHI HaJl
ypoBHeM Mopst. [Ipubopsr mmst
HU3MEPEHHS aTMOC(EPHOTO
TaBIICHUS

65

BapomeTtp-anepou.
ATMocepHoe 1aBlieHUE Ha
Pa3IMYHbIX BBICOTAX

66

BrrTankuBaromias cuna. 3aK0H
Apxumena

67

Pemrenue 3agad mo reme
"3akoH Apxumena"

68

Ypoxk-uccienoBanue
"DKcnepuMeHTAIbHOE
oOHapy>XeHHUE ICUCTBUS
KHUJKOCTHU U Ta3a Ha
MOTPY’KEHHOE B HUX TEJO"

69

JlabopartopHnas pabota
"Onpenenenue
BBITAJIKMBAIOIICH CHIIBI,




JEUCTBYIOLLEH HA TEIIO,
MOTPYKEHHOE B KHUJIKOCThH"

70

IIlnaBanue Ten

71

JlabopartopHnas pabota
"UccnenqoBaHue 3aBUCUMOCTH
Beca Teja B BOJIE OT 00beMa
MOTPY>KEHHOM B JKUIKOCTh
yacTu Teaa"

72

Bo3nyxomnaBanue. [lnaBanue
CyZIOB

73

Pemrenue 3agad mo reMe
"3akoH Apxumena. YcinoBus
1aBagus ten"

74

Pewrenue 3anau o reme
"JleficTBHE KUJKOCTHU U Tra3a
Ha MIOrPYKEHHOE B HUX TeNI0"

75

Ypok-nmpoeKT
"KoncrpyupoBanue
apeomeTrpa WU JOAKU U
OIpezie/IEeHNE
rpy30M0abEMHOCTH"

76

[ToaroToBka Kk KOHTPOJIBHOU
pabore o Teme "JlaBneHue
TBEPABIX TEJ, )KUIAKOCTEH U
razos"

77

KontponbHas padoTa mo teme
"JlaBieHUE TBEPJIBIX TEJI,
KUIKOCTEN U ra3oB"




78

Mexanuueckasi pabora

79

MontHocTh

80

Pemenue 3anau Ha
onpeerneHue padboTsl U
MOIIHOCTH

81

PaboTa cuiibl TSXKECTH U CUJITB
TpeHus

82

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAaEMOM IIPU
MOoabEME IO IecTHHUIE"

83

[IpocTeie MEXaHU3MBI

84

MowmeHnt cuinsl. [IpaBuio
MOMEHTOB

85

Jlaboparopnas pabota
"N3yuenue npasuia peluara
JUTSL TIOABMDKHOTO U
HEMOJIB)KHOTO 0J10KOB"

86

"3010TO€ MPABUIIO" MEXAHUKH

87

Pemenue 3agau no reme
"30I10TOC MPaBUIIO MEXAHUKU"
/ Beepoccuiickas
poBepoyHas pabora

88

Pemenue 3agau no reme
"PaboTa cuibl TSHKECTH U
cuiiel TpeHus" /
Bceepoccuiickas npoBepoyHas
paborta




89

YPOK-nIpOeKT
"IIpoekTupoBanue
MOJIMCIIACTOB € 3aJaHHBIMU
napamerpamu’

90

VYpoxk-koHpepeHuus
"[IpocThie MEXaHU3MBI B
OBITy, TEXHHKE, )KUBBIX
opranu3max"

91

Koadduuuent noneznoro
JNEUCTBUSA MPOCTHIX
MEXaHU3MOB

92

JlaboparopHnas pabota
"Onpenenenune KIT/]
MOJIBIKHOTO U
HEMOJIBI)KHOTO 0J10KOB"

93

MexaHudeckasi SHEPTHs.
Kunernueckas u
MNOTCHIUAJIbHAs SHCPIrUus

94

3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPTUU

95

YPOK-3KCIIEPUMEHT
"DKCnepUMEHTaIbHOE
OIpeJIeIEHNE U3MEHEHUS
KMHETUYECKOU U

MOTEHIIUATILHONW SHEPTUH NPU

CKaTBIBAaHUM TEJA 110
HAKJIOHHOM IUIOCKOCTH"

96

[ToaroToBka Kk KOHTPOJIBHOU
pabore o Teme "Pabora u




MONIHOCTb. DHEeprus"
KontponbHas padoTa mo teme
"PaboTa 1 MOIITHOCTb.
Oneprus"

97

KonrponsHast pabora o Teme
"PaboTa 1 MOUTHOCTb.
Oneprus"

98

Pabora ¢ TekcTamu o Teme
"MexaHn4eCcKoe IBIKeHUE"

99

Pabota ¢ Tekcramu o TeMe
"Ctpoenue BemiecTra"

100

PaboTa ¢ TEKCTaMH 110 TEME
"Cunel B ipupoe"

101

Pabora ¢ TekcTamu o Teme
"JlaBieHHE TBEPIBIX TEII,
JKUIKOCTEN U razos"

102

Pabora ¢ Tekcramu o TeMe
"Oueprus. [IpocTeie
MEXaHU3MBI'"

OBIIEE KOJUYECTBO
YACOB I10 [TPOTPAMME

102

23




TemaTn4yeckoe IIaHupoBanue pasaena 1.2

/1

Haumenosanue
pasIesioB U TeM
MIPOTPaMMBI

KonnuecTBo yacos

Bcero

KonTponbeHsie
paboThI

[IpakTnueckue

paboThI

OnexTpoHHbIE (IU(POBEIC)
o0pa3oBaTenbHBIC PeCypPCHI

dopma npoBegeHnA
3aHATUI

Paznen 1.2 TeopeTuueckasi 31eKTPOHNKA

ONEeKTPOHMKA JJIS JETEH.
CobupaeM mpocThIie CXEMBI,

rpynnosble yyebHo-

Beeaenue B npakTU4yeckue m
AKCIIEPUMEHTHUPYEM C
3JIEKTPOHHKY. TeopeTuyeckue
1 anextpudectsoMm / Jans 3. H. /
Texnuka 3aHATUA,
0e30macHOCTH nep. ¢ anrx. Cauem 1. E. ~ abopaTopHble
: n T
Mann, UBanoB u ®@epbep, 2018, patop
288 ¢ paboTbl, Npe3eHTaLun
ONEKTPOHUKA IS ISTEH. rpynnosble yue6Ho-
ITonsTne Cobupaem mpoCThIe CXEMBI, NpaKTUYecKme u
3JIEeKTPUIECTBA. JKCIIEPUMEHTHPYEM C T
ONEKTPUUYECTBO 1 anextpudectsoMm / Jams 3. H. / SaHATIS
BOKpYT Hac. Tok u riep. ¢ aan. Canesud U. E. — 6 ’
nabopaTopHble
HaIpsHKEHUE. MamnH, MiBaHoB u @epbep, 2018, patop
288 ¢ paboTbl, Npe3eHTaLun
C3J16eKTp0HHKa JUTSL ICTEH. rpynnosble yue6Ho-
Martepuans OOHPACM HPOCTBIC CXCMEL, NpaKkTUYecKkme u
. JKCIIEPUMEHTHPYEM C
3JICKTPOHHOH TeopeTnyeckune
1 anextpudectsoMm / Jams 3. H. /
TexHUKU. 1 ux 3aHATMA,
DHMEHNE nep. ¢ anrin. Canesuu U. E. — 1360DATODHbIE
P MamnH, MiBanoB u @epbep, 2018, patop
288 ¢ paboTbl, Npe3eHTauun
. . rpynnosble yyebHo-
ConpoTHBIICHHE. https://zftsh.online/articles/4820 Py ¥
1 1 npaKkTUYeckune u
Pesucropsr. - UHTEPHET pecypc

TeopeTnyeckue



https://zftsh.online/articles/4820
https://zftsh.online/articles/4820

IIpocreiiine cxemsl
CO CBETOJINO/IaMH.

3aHATUA,
NnabopaTtopHble
paboTbl, NpeseHTauun

CBs13b TOKA U
HaANPsDKEHUS. 3aKOH
OmMma

rpynnosble yyebHo-
NpaKkTUYeckme u
TeopeTuyecKkue
3aHATUA,
NabopaTtopHble
paboTbl, NpeseHTauun

3agadu Ha 3aKOH
Owma.

ONIEeKTPOHUKA: JJOTHICCKHE
MUKPOCXEMBI, YCHIIUTENHN U
JATYUKA JJ1s1 HAUMHAIOIINX /
[Tnarr Y. / mep ¢ anrd.
Tapanymenko C. — BHV, 2015,
448 ¢

rpynnosbie y4ebHo-
npaKkTUYeckme u
TeopeTnyeckue
3aHATUA,
NabopaTtopHble
paboTbl, Npe3eHTauun

EmKkocTth
KOHJIEHCATOPA.
DuznyecKkuii CMBICT
W TIOHSTHE. 3a1a4H.

rpynnosbie y4ebHo-
npaKkTUYeckme u
TeopeTnyeckue
3aHATUA,
nabopartopHble
paboTbl, Npe3eHTauun

OJC uHaAyKIMH U
KaTyIIKa
WHIYKTUBHOCTH.
3aKOH KOMMYTaIlul
KaTYyIIKA. DHEPTUSL
KaTYIIKA
WHIYKTUBHOCTH.
IIpocreiimme
CXEMBI.

rpynnosble yyebHo-
npaKkTU4ecKkune u
TeopeTuyeckue
3aHATUA,
nabopaTtopHble
paboTbl, Npe3eHTauun




IlepemeHHbII TOK.
DIeKTpuIecKre
JBUraTeNIN
MIEPEMEHHOTO TOKa.

rpynnosble yyebHo-
NpaKkTUYecKme u
TeopeTuyecKkue
3aHATUA,
nabopaTtopHble
paboTbl, Npe3eHTauun

9
rpynnosbie y4ebHo-
IIpeobpaszoBanue npaKkTU4eckmne u
MEPEMEHHOTO TOKa B TeopeTnyecKme
ITOCTOSIHHBIH. 3aHATUA,
MeTonpl. nabopartopHble
10 paboTbl, NpeseHTaLUn
rpynnosbie y4ebHo-
. . npaKkTU4eckmne u
IlepBriil 1 BTOpOU
TeopeTnyeckme
3akoHBI Kupxroda.
3aHATUA,
3agaua c kKybom
NnabopartopHble
11 paboTbl, Npe3eHTaLUn
rpynnosble y4yebHo-
npaKTUYecKue u
3akonsl Kupxrodga. TeopeTnyecKue
3amaun 3aHATMA,
NabopaTtopHble
12 paboTbl, Npe3eHTaLUn
rpynnosble y4yebHo-
npaKTUYecKne u
MKT u MYH.
TeopeTnyeckme
Pacuyet TOKOB U
9 3aHATUA,
HaIPsHKCHUH B TICTIN
nabopaTtopHble
13 paboTbl, NpeseHTaLUn




TlomynpoBOAHUKH.
P-N nepexon
CBOMCTBA M MPUHIII
padoTHL.

rpynnosbie y4ebHo-
npaKkTUYeckme u
TeopeTnyeckue
3aHATUA,
NabopaTtopHble
paboTbl, Npe3eHTauun

14
rpynnosbie y4ebHo-
ColpoTHBIICHHE. NnpaKTU4YecKne un
Pesucropsr. https://zftsh.online/articles/4820 TeopeTuyeckue
IIpocTeiimune cxembl - UHTEPHEeT pecypc 3aHATUA,
CO CBETOAMOAAMU. nabopaTtopHble
paboTbl, Npe3eHTaLUn
15
Tumsl peaabHBIX
P ONEeKTPOHUKA: JIOTUYECKHE rpynnosble y4e6Ho-
PE3UCTOPOB.
MHKPOCXEMBI, YCHIIUTEIH npaKkTn4eckune un
Paznnuus mexnay
JNATYUKU JJ11 HAUMHAIOIINX / TeopeTnyecKkme
peaNbHBIMH U
M1eaTbHBIMU [Tnarr Y. / mep ¢ anri. 3aHATUA,
Tapanymenko C. — BHV, 2015, nabopaTopHble
pe3ucTopami. 443
16 | Mapkuposka Y paboTbl, Npe3eHTaLnn
KOHIeHCATODb ONIEeKTPOHUKA: JJOTHICCKHE rpynnosble y4e6Ho-
PEL MHUKPOCXEMBI, YCUIIUTEIH U npaKkTn4eckune un
Tlonknrouenue
JATYMKH JJI1 HAUMHAIOIIUX / TeopeTnyeckme
KOHJICHCATOPOB.
IIpocTeiime cXeMbI [Tnarr Y. / nmep ¢ anri. 3aHATUA,
P Tapanymenko C. — BHV, 2015, nabopartopHble
¢ KOHJIEHCATOpaMu
17 448 ¢ paboTbl, Npe3eHTaLUn
O/1C nnayxunu u DJIEKTPOHUKA: JIOTHUECKUE rpynnosble y4ebHo-
KaTyIIKa MHUKPOCXEMBI, YCHIUTEIH U npaKkTUYeckune un
WHIYKTUBHOCTH. JNATYUKU JJ11 HAUMHAIOIINX / TeopeTnyeckme
3aK0H KOMMYTaIAH [Tnarr Y. / nmep ¢ auri. 3aHATMA,
18 | KaTymku. DHeprus Tapanymenko C. — BHV, 2015, nabopatopHble
19 | KaTyLIK1 448 ¢ paboTbl, NpeseHTaLUn



https://zftsh.online/articles/4820
https://zftsh.online/articles/4820

MynbTumeTp.
AmnepMmerp.
Bonbmertp.

rpynnosbie y4ebHo-
npaKkTUYeckme u
TeopeTnyeckue
3aHATUA,
nabopartopHble

20 paboTbl, Npe3eHTaLUn
rpynnosbie y4ebHo-
Pene. ITpunnun npakTUyeckune u
JICUCTBUA. TeopeTuyeckune
Hcnoas3oBaHue B 3aHATUA,
CXeMax. NnabopartopHble
21 paboTbl, Npe3eHTaLUn
rpynnosble yyebHo-
ITonsTne npaKkTU4eckmne u
TPaH3UCTOPOB. TeopeTnyecKme
O0Oo3HaueHUS U 3aHATHA,
BU/JIBI. nabopaTtopHble
22 paboTbl, NpeseHTaLUn
rpynnosbie y4ebHo-
CormpoTHBIICHHE. npaKkTU4eckmne u
Pesucropsr. TeopeTnyecKme
[Ipocreiimue cxeMsl 3aHATKA,
CO CBETOMOJaMU. NnabopartopHble
23 paboTbl, Npe3eHTaLUn

24

Kongaencaropsi.
TTonkmroueHue
KOHJICHCAaTOPOB.
IIpocreiiine cxembl
C KOHJIEHCATOpaMHu

rpynnosble yyebHo-
NpaKTUYecKme u
TeopeTnyeckue
3aHATUA,
nabopaTtopHble
paboTbl, Npe3eHTauun




Pene. [Tpuanmn
JIEHCTBHS.
Hcnonw3oBanne B
cXeMax.

rpynnosble yyebHo-
NpaKkTUYecKme u
TeopeTuyecKkue
3aHATUA,
NabopartopHble

25 paboTbl, Npe3eHTaLUn
JNeKTpHHecKHe rpynnosble yyebHo-
ABHTATEeIH. . npakTuyecKkue u
KonnexropHsrii

. TeopeTnyecKkme
SIEKTPUICCKUH
3aHATUA,
JIBUTATENh
nabopaTtopHble
MOCTOSTHHOTO TOKA.
26 | Copka cxem. paboTbl, Npe3eHTauUn
rpynnosbie y4ebHo-
IlepeMeHHBI TOK. npakTUyeckune u
DIeKTpUIecKre TeopeTnyecKme
JIBUTATEITH 3aHATUA,
IIEPEMEHHOI'0 TOKa. nabopartopHble

27 paboTbl, Npe3eHTaLnn
OJ1C nHAYKIMH U
KaTyllKa rpynnosble y4ebHo-
MHAYKTHBHOCTH. npaKkTUYecKne u
3aK0H KOMMYTaIAH

TeopeTnyecKkme
KaTYIIKA. DHEPT U
3aHATHUA,
KaTyIIKHA
nabopaTtopHble
WHIYKTUBHOCTH.
TTpocTeiimue paboTbl, Npe3eHTaLUN
28 | cxeMsl.
rpynnosble y4yebHo-

npaKkTUYeckue u

O®OHY. ®BY. ®CUY.
N TeopeTnyeckme
[punnmn aevcTBus
3aHATKUA,

CXEM.

nabopaTtopHble

29 paboTbl, Npe3eHTaunn




rpynnosble yyebHo-
https://open.eltech.ru/ - fpakTateciie u
B3auMouHAyKITHSL. TeopeTuyecKkue
TpauchopmaTopsl ! MHTEPHET pecypc, Kybc 3aHATUA
371EKTPOHUKM “JIITN” ’
NabopartopHble
30 paboTbl, Npe3eHTaLUn
rpynnosble yyebHo-
. https://open.eltech.ru/ - fpakTateciie u
[Ipocreiimime cxeMbl TeopeTuyecKkue
Ha TPaH3UCTOpax ! MHTEPHET pecypc, Kybc 3aHATUA
' 371EKTPOHUKM “J1ITN” ’
nabopartopHble
31 paboTbl, NpeseHTaLUn
PesepBHOE Bpems
32
PesepBHOE Bpems
33
PesepBHOE Bpems
34
OBIIEE KOJIMYECTBO 34
YACOB I10 I[TPOTPAMME
8 KUIIACC
KouaunyecTBo 4acos DJIeKTPOHHbIE
Ne Hara nugpoBbie
Tema ypoka Koutpoabsnbie IIpakTuyeckue p
n/n Bcero u3yyeHusi o0pa3oBaTe/IbHbIE
padoTshI padoTsbI
pecypchl
1 [ToBTOpEHUE MaTepuaina 8 1
kiacca "MomeHThI cu'.



https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/

Pemenue 3a1au moBBIIEHHON
CIIOKHOCTH

[ToBTOpEHUE MaTepuaina 8
Kknacca "MoMeHTHI cua'.
Pemenne 3a1au mNOBBITIIEHHOM
CIIOKHOCTH

JlaGopaTtopHnas pabota
"MOMEHTBI CUJT B
HEPAaBHOBECHBIX pblyarax"

[ToBTOpeHue maTepuana 8
kyacca "biaoku"

"Broku. Pemenue 3amaq
MOBEIIIIEHHON CIIOKHOCTH"

"KomMOnHUpOBaHHbIE 3a/1a41 Ha
teMy "bioku u peryarn”

[ToBTOpEeHne maTepuana 8
Kjacca "MexaHnueckas
SHeprus. 3aKOH COXpaHECHUS
sHepruun"

VYpok koH(pepeHus
"Hcnonb3oBaHue 3aKOHA
COXpaHEHUs dHEprun"

OCHOBHBIE TTOJIOKCHUS
MOJICKYJISIPHO-KUHETHUCCKON
TEOPUH U KX OIBITHBIC
MIOJITBEPIKICHUS

10

Macca u pa3Mep aTOMOB U
MOJIEKY I




11

Mopaenu TBEpAOrO, JKUAKOTO U
ra3z000pa3HOro COCTOSTHUHN
BelllecTBa

12

Ypok-koH]pepeHuus
"Kpucrannnueckue u
amopdusle Tena. I'paden.
[Tony4yeHne MCKyCCTBEHHBIX
anMasoB"

13

CmauuBanue u
KaIlWJUISIPHOCTb.
IToBepXHOCTHOE HATSKEHUE

14

TermoBoe pacuimpeHue u
cKatue

15

TenmoBoe NBUXKEHHUE.
Temnepatypa

16

TemnepaTypHBbIE LIKaJIbI

17

BuyTpennss sneprus u
CrocoObI € N3MEHECHHUSI

18

B3anmocBs3b paboThl, SJHEPTUU
¥ Teria

19

Bunae! rennonepenaun

20

VYpoxk-koHpepeHus
"Mcnonp30BaHuE TEIIOBRIX
CBOMCTB BEILIECTB U
MaTepHayioB B LIEJIAX
sHeprocoepexeHus"

21

ITonroroska K OJIUMIIMANAM I10
¢usuke. Cnaua 3amay.




22

IloaroroBka x oIuMmnuazaM Io
¢busuke. Cnaua 3amay.

23

KoanuecTBO TEILIOTEL.
VY nenbpHas TEILUIOEMKOCTD

24

Ypok-uccienoBanue
"IIpoBepka rumnoresnl
JIMHEHHON 3aBUCUMOCTH JUINHBI
CTOJIOHMKA KUIKOCTH B
TEPMOMETPUUYECKON TpyOKe OT
TeMIeparypbl”

25

YpaBHEHUE TEIOBOTO
Oananca. TernooOMeH u
TEIUIOBOE paBHOBECHUE. 3aKOH
Herorona—Puxmana

26

JlaGopaTtopHnas pabota
"UccneqoBanue ABJICHUSA
TeIJI000MEeHa MpHU
CMEIIMBAHUM XOJIOTHOMN U
ropsiueit Boas!"

27

Pemrenue 3agad mo reme
"Temioo0MeH U TEIIOBOE
paBHOBecue"

28

Pemenye 3aga4 moBEIIEHHON
CJIOKHOCTH I10 TEME
"Tenao000MeH U TEIIOBOE
paBHOBecue"

29

Ypok-koHpepenius "CrocoOsr
HOBBIIIICHUS




TCIIJIION3OJIAIINOHHBIX CBOIICTB
MarepuayioB”

30

JlaboparopHas paboTa
"OnpeneneHue KOJIM4ecTBa
TCIJIOTHI, ITOJTYYCHHOT'O BOZ[OI\/'I
IpHY TeTI000MeHe ¢ HarpeThiM
METATMYECKUM HHIHHAPOM"

31

[LnaBnenue u oTBEpIEBaHUE
KPHUCTAJUIMYECKUX BEIIECTB.
VYV nenpHas TEroTa NIaBJICHUS

32

Pemrenue 3agay mo reme
"[LnaBneHue U OTBEpICBaHUE
KpUCTAJIIIMYECKUX Ten"

33

JlaGopaTtopHnas pabota
"OnpeneneHune yaenbHOM
TEIJIOTHI IUIaBJIeHU JIpaa"

34

Ypok-uccnenoBaHue
"CpaBHEHUE TTPOIIECCOB
IUTABJICHUS KPUCTAITMUYECKUX
TN U pa3MArdeHus mpu
HarpeBaHuu amMmop(pHBIX Ten"

35

[TapoobpazoBanue u
KoHaeHcauus. Mcnapenue

36

Kunenue. Y nenpHas Temiora
napooOpa3zoBaHMUA.
3aBUCHUMOCTb TEMIIEPATYPBI
KHUIICHUS OT aTMOC(EPHOTO
JIaBIICHUS




37

Pemrenue 3agad mo teme
"[TapooGpa3oBanue u
KumeHue"

38

Ypok-uccnenoBaHue
"OOBsACHEHNE 3aBUCUMOCTH
TEMIEPATypPbl KHTICHUS OT
nmaBieHus"”

39

HacebiieHHbId 1
HEHACBILLICHHBIN nap.
BnaxunocTs Bo3ayxa

40

BnaxunocTs Bo3ayxa u eé€
n3mepenue. JlaboparopHas
paborta "OmnpenencHue
OTHOCUTENbHOU BIAXKHOCTH
BO3/IyXa"

41

Pemrenue 3agad mo reme
"BnaxxHocTs"

42

Pemenue 3agay u aganus
CUTYyallHii, CBA3aHHBIX C
SIBJICHUSIMU UCTIAPEHUS U
KOHJICHCAIlH

43

Pemienne KoMOMHUPOBAHHBIX
3amay Ha Temy "TemnooOomen"

44

Pemienne KoMOMHUPOBAHHBIX
3ana4 Ha Temy "Temmooomen"

45

DOHeprus TorMBa. Y IeabHas
TEIJIOTa CTOPAHMS




46

[TpuHIMTIBI PaOOTHI TETIIOBBIX
IBUTaTeIe

47

[TapoBas TypOuHa. /[Burarens
BHYTPEHHETO CTOPAHHUS

48

KIIJI TenmoBoro aBuraTes

49

Pemenue 3amgau no reme "KII
TEIUIOBOrO ABUTATENA"

50

VYpoxk-koHpepeHus
"TerioBbie IBUTATEIHN U
3allMTa OKpy-Xarouieit cpepl"”

51

TeroBbie TOTEPH B
TEIIOCETSIX

52

3aKOH COXpaHEHMsI U
HpEeBpallEeHUsI DHEPTUU B
MEXaHNYEeCKUX U TEIUIOBBIX
nporeccax

53

ITogroroBka Kk KOHTPOJIBHOMN
pabote o Teme "TeruioBbie
siBiieHUs. Mi3meHenune
arperaTHbIX COCTOSIHUI
BenlecTna"

54

KonTtponsHas pabora o teme
"TermioBbIe SIBICHUS.
N3MeHeHue arperaTHbIX
COCTOSIHMU BenrecTna"

55

Perrenne onmmMonamgybeix 3aqaq
o TeMme "TerIoBbIE IBICHUS.




W3MeHeHne arperaTHbIX
COCTOSIHHMU BenrecTna"

56

Penienne onuMnamHbIX 3a1a4
o TeMe ""TennoBble ABJICHUS.
W3MeHeHne arperaTHbIX
COCTOSHUM BemiecTna'

57

OnekTpusanud tei. /[Ba poaa
3apsioB

58

Ypok-uccienoBanue
"HccnenoBadnue cioco00B
pPa3JIMYHBIX BEIIECTB
Ha’JIEKTPU30BbIBATHCA"

59

BzaumopericTBue 3apsioKeHHBIX
ten. 3akoH Kynona

60

Pewenne 3ana4d Ha Temy
"3akon Kynona"

61

DJIEKTPUYECKOE TOJIE.
HanpsoxénHoctb
3JIEKTPUYECKOTO TOJIA.
[IpuHnMn cynepno3suuuu
3JIEKTPUYECKUX TIOJIEH

62

Hocutenu snexktpuyueckux
3apsiA0OB. DJIEMEHTapHBIN
3apsia. CTpoeHue aTroma

63

Ypok koH(pepeHus
"CTpoeHue aroMa, HOHHbIE
CBSI3HM B MOJIeKyJax"




3aKOH COXpaHEHMUSI

64 3JIEKTPUYECKOTO 3apsia

65 [IpoBOIHMKH, TUDTIEKTPUKH U
MOJIYTIPOBOIHUKHU
Ypoxk-koHpepeHus

66 "DnexTpusanus B
IIOBCEIHEBHOM XU3HU"
Pemrenue 3agad mo reme

67 "3aKOH COXpaHECHUS
3JIEKTpUYECKOro 3apsaa”
DNEKTPUYECKUN TOK.

68 HcTouHnky 211€KTpUYECKOro
TOKa

69 [TonynpoBoaHUKHY B
COBPEMEHHOM JIEKTPOHUKE
Ypok-uccienoBanue

70 "UccnenoBanue aeiCTBUA
3JIEKTPUYECKOTO NOJI HA
MIPOBOJIHUKH U TUDJIEKTPUKH"

71 DJIEKTPUUYECKU TOK B
MeTauiax

7 DNEKTPUYECKUN TOK B
KUJKOCTSAX U Ta3ax

73 DJIeKTprUYecKas Lenb

74 Cuna Toka. AMnepmerp

75 DIIEKTPUUYECKOE HANIPSIKEHHE.

BonbsT™eTp




76

JlaboparopHas paboTa
"COopka 1 UCIIbITAaHUE
AIIEKTPUYECKON LIETTH
MMOCTOSIHHOTO TOKA"

77

3aBUCUMOCTH CHJIBI TOKA OT
HanpsokeHus. 3akoH Oma i
y4acTKa Ienu

78

Perenne 3agad mo reme"3akoH
Oma"

79

JlaGopaTtopHnas pabota
"HccneqoBanue 3aBUCUMOCTH
CHJIBI TOKA, TPOTEKAIOLIETO
Yyepe3 pe3ucTop, ot
HATNPSDKEHUS Ha PE3UCTOpe U
COIPOTHUBIIEHUS pe3ucTopa”

80

DIIEKTPUYECKOE
CONPOTHUBJICHHE. Y AEIBHOE
COIIPOTHUBIIEHUE

81

JlaGopaTtopHnas pabota
"OnpeneneHue yaeabHOTro
CONPOTHUBIICHHS TPOBOJAHUKA"

82

Pemienne 3amad mo Teme
"DnexkTpuueckoe
CONIPOTHUBJICHHE. Y AEIBHOE
CONpOTUBIIEHHE"

83

Pemenue 3amau mo reme
"3axoH Oma"




84

Pemenue 3amau mo reme
"Peoctat"

85

IlocnenoBarennLHOE U
napajuieIbHOE COSUHEHUS
IIPOBOXHUKOB

86

JlaGopaTtopHnas pabota
"IIpoBepka mpaBHIIa CIOKEHUS
HaIPSHKEHUN IPU
[I0CJIE0BATEIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

87

Pemrenue 3agay mo reme
"ITocnenoBaTeapLHOE U
napajuieIbHOE COSTUHEHUS
MPOBOJTHUKOB"

88

Pemenye 3aga4 moBEIIEHHON
CJIOKHOCTH I10 TEME
"ITocnenoBaTenpLHOE U
napajuieIbHOE COSUHEHUS
MPOBOJTHUKOB"

89

VYpoxk-koHpepeHus
"CBepXIpOBOAIINE
Marepuaib”

90

JlaGopaTtopHnas pabota
"IIpoBepka nmpaBuia Jis CUIIbI
TOKa MpHU NapauieIbHOM
COEJIMHEHUH PE3UCTOPOB"

91

Pemenue 3agag Ha
npuMeHeHne 3akoHa Oma 11t




PA3INIHOTO COCANHCHU A
IIPOBOAHUKOB

92

Pemenune 3a1ay mNOBBITIIEHHOM
CJIO’)KHOCTH Ha MPUMEHEHHUE
3akoHa OMa AJis pa3IMyHOro
COEIMHEHUS TPOBOTHUKOB

93

OJIC v BHyTpeHHEE
COIIPOTUBJICHUEC UCTOYHHKA
Toka. 3akoH Oma I MOJIHOH
uenun

94

Pemenne 3agad mo teme "OJIC,
BHYTpPEHHEE CONPOTUBIICHUE
HCTOYHHMKA TOKa. 3akoH Oma
JUISA OJIHOM 1ern”

95

JlaGopaTtopHnas pabota
"Onpenenenne I/1C u
BHYTPEHHETO COTIPOTUBIICHUS
WCTOYHHKA TOKA"

96

[IpaBuna Kupxroda

97

JlaboparopHas paboTa
"IIpoBepka npasui Kupxroga"

98

Ypok-uccienoBanue
"N3y4yeHune BOJbT-aMIEPHBIX
XapaKTEPUCTUK HEJIMHEHHBIX
3J€MEHTOB"

99

Pabota arekTpudeckoro Toka.
MOIIHOCTH 3JIEKTPUUYECKOTO
TOKa




100

JlaboparopHas paboTa
"Onpenenenue paboTsl U
MOITHOCTH AJIEKTPHUYECKOTO
ToKa"

101

3akon Jlxxoyns-Jlenua.
[ToTpebuTenu MEeKTPUIECKOTO
toka. KopoTkoe 3ambIkanue

102

Ypok-koH]pepeHuus
"OOBSICHEHHE U TIPUHITUTT
JEHUCTBUS JOMAITHUX
3JIEKTPOHArpeBaTeIbHbIX
npuoopoB"

103

ITogroroBka Kk KOHTPOJIBHOMN
paboTte mo Teme
"DnexkTpudecKue 3apspl.
3apspKEeHHbIE Tela U UX
B3auMoencTBU. I10CTOSIHHBIH
AIEKTPUYECKHUI TOK"

104

KonTtponsHas pabora no Teme
"DnexTpudecKkue 3apssl.
3apspKeHHbIE Tela U UX
B3auMoencTBU. I10CTOSIHHBIHN
AIEKTPUYECKHI TOK"

105

Perrenye onmmuMonamaybeix 3aqaq
o teme "IlocTosTHHBIA TOK"

106

Pemenne onmuMnnaageIx 3aqa4
o teme "IlocTosTHHBIA TOK"




107

HOCTOSIHHBIC MAarHuThlI.
MarautHoe 1moyie 3eMid U ero
3HAUYEHUE [UI )KU3HU Ha 3eMIie

108

Ypok-uccnenoBaHue
"N3y4eHre MarHUTHOTO TOJIs
MOCTOSIHHBIX MAarHUTOB MPU UX
00BEIMHEHUH U Pa3JICTICHUN.
Busyanuzanuus nosst
IMOCTOSIHHBIX MarHuTOB"

109

OmneiT Opcrena. MaruutHoe
10JI€ DJIEKTPUYECKOI0 TOKA

110

JIMHMM MarHUTHOTO MOJIS.
IIpaBuno bypaBunka

111

MarxauTHoe 11oj1e BUTKa U
KaTYIIKA C TOKOM

112

OneiTr AMniepa. MarautHoe
10JIE€ KaTyIIKH C TOKOM.
[Ipumenenue
JJIEKTPOMAarHuTOB B TEXHUKE

113

Cuna Amnepa u onpenenaeHue
€€ HanpaBJICHUSA

114

Pemenue 3agay mo reme "Cuia
Awmrnepa u onpezeseHue eé
HanpasyeHus"

115

DIIEKTPOABUTATEI b
IMOCTOSTHHOT'O TOKa.
Hcnons3oBanne
3JIEKTPOJIBUTATENEH B




TEXHUYECKUX YCTPOUCTBAX U
Ha TPAaHCIIOpTE

116

Bceepocculickas npoBepoyHas
pabora

117

Bceepoccuiickas npoBepoyHast
paborta

118

JlaboparopHas paboTa
"U3yuenue nencTBus
MAarHUTHOTO I10JIg Ha
MPOBOJHUK C TOKOM"

119

VYpoxk-koudepenuus "[IpuHuun
U IPUMEHEHHE
3JIEKTPOMAarHuToB"

120

VYpok-koHpepeHuus
"IIpakTH4ecKkoe NIPUMEHEHNE
3JeKTpoABUrarenen”

121

JlaGopaTtopHnas pabota
"KonctpyupoBanue u
u3ydeHue paboTbl
3eKTpoaBUrarens”

122

JlaGopaTtopHnas pabota
"Uzmepenne KIIJ{
3JIEKTPOJIBUTATEIHHOMN
YCTaHOBKH"

123

OnbiTel Papajes. 3aKoH
AJICKTPOMArHUTHOW WHTYKIIHH.
ITpaBuio Jlenna




124

Ypok-uccnenoBanue
"UccneqoBanue N3MEHECHUH
3HAYCHUsSI ¥ HAIPaBIICHUS
WHIYKIMOHHOTO TOKa"

125

Pemenue 3amau no reme
"3aKOH 3JEKTPOMarHUTHOMN
uHaykiuu. [Ipasuno Jlenma"

126

Pemienne KoMOMHUPOBAHHBIX
3aj1a4 1o TemMe
"OneKTpOMarHuTHbIE MO

127

OnektporeHeparop. CrocoObl
MOJTYYCHHUS DIIEKTPOIHEPTUU

128

VYpoxk-koHpepeHus
"DNEeKTpOCTAHIIMU HA
BO300HOBJISIEMBIX HCTOYHHKA
sHepruu. [Ipodaembl FK0IOTHH.
TonnuBHBIE 37IEMEHTHI U
3IeKTpoMoOouIH"

129

KontponbHas padota
"DNEeKTpOMarHUTHBIC SIBJICHUS"

130

Pabora ¢ Texcramu 1o TemMe
"TerioBble ABICHUA"

131

PaGora ¢ TekcTamu o Teme
"DnexkTpudecKue 3apspl.
3apspKEeHHbIE Tena U UX
B3auMojieiicreue"




132

PaGora ¢ TekcTamu 1mo Teme
"IToCTOSIHHBIN ANEKTPUUECKUI

TOK

133

Pabora ¢ Texcramu 1o TemMe
"MarauTHbIE IBICHUA U
3JIEKTPOMarHUTHAsE UHAYKIHUS"

134

Pemenne onuMnuaHbIX 33124
1o Kypcy ¢usuku 8 kimacca

135

Pemenne onuMmaaHbIX 3a1a4
1o Kypcy ¢hu3uku 8§ kmacca

136

Pemenune OJIMMIIMAaAHBIX 3a1a4
1o Kypcy ¢usuku 8§ kimacca

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

24




TemaTnuyeckoe miIaHupoBanue pasaesa 1.2

KonnuecTBo yacos

HaumenoBanue
No AIEIIOB 1 TeM DnekTpoHHBIE (1TU(POBHIC) ®Popma nposeseHnn
/o p Kontponbreie | [IpakTudeckue o0Opa3oBaTenbHbBIE PECYPCHI 3aHATUI
MPOTPaMMBI Bcero
padoThI padoThI
Pa3nen 1.2 TeopeTrnueckasi 3JIeKTPOHHMKA
[ToBTOpeHue. 3 o
TexHuKa CHgKTpOHI/IKa JUIS IETEH. rpynnosble yue6Ho-
0e30macHOCTH. OOHPACM TIPOCTBIC CXCMBI, NpaKTUYecKme u
IKCIIEPUMEHTHPYEM C
Martepuains TeopeTuyeckue
N 1 anektpudectBoMm / JJams 3. H. /
ANEKTPOHHOU 3aHATUSA,
niep. ¢ anri. Canesuu U. E. —
TEXHHKH. 3aKOH nabopaTtopHble
Mann, UBanoB u ®epbep, 2018,
Owma. DieMeHTbI 288 ¢ paboTbl, NPe3eHTaLum
1 | memu. )
2HZKTpOHI/IKa TUTS TeTei. rpynnosble yue6Ho-
o0upaeM MPOCTHIC CXEMBI, NpaKTUYecKMe K
. AKCIIEPUMEHTHUPYEM C
[lepemeHHBI TOK. TeopeTuyeckue
1 anekrpuuectsoM / ans 3. H. /
RLC uenmu. 3aHATUA,
niep. ¢ anri. Canesny U. E. — 6
nabopartopHble
Mann, UBanoB u ®epbep, 2018, patop
paboTbl, Npe3seHTaLmm
2 288 c.
C9JI6CI(TpOHI/IKa JUISL TeTEH. rpynnosble yue6Ho-
o0upaeM MPOCTHIC CXEMBI, NpaKTUYecKMe K
. AKCIIEPUMEHTHUPYEM C
Tpexdaznsbrii TeopeTnyeckune
N 1 anekrpudectsoM / JJams 3. H. /
MEPEMEHHBIH TOK. 3aHATUS,
niep. ¢ anri. Canesna U. E. — 6
nabopatopHble
Mann, UBanoB u ®@epbep, 2018, patop
paboTbl, Npe3seHTaLmm
3 288 c.
M rpynnosble yyebHo-
CTOJBI CO3NAHMA NpaKTUYecKme u
-nrepexoia. . .
p pexol https://zftsh.online/articles/4820 TeopeTnyeckue
[IpownsBoacTBo 1
- UIHTEPHET pecypc 3aHATUSA,
TPaH3UCTOPOB. 6
nabopatopHble
TpaH3uCTOpHI. patop
4 paboTbl, Npe3seHTaLmm



https://zftsh.online/articles/4820
https://zftsh.online/articles/4820

TpaH3ucTopsl.
[TpunTUT pabOTHI

rpynnosble y4yebHo-
NpaKkTUYecKme u
TeopeTnyeckne
3aHATHA,
nabopaTtopHble

5 paboTbl, Npe3eHTauun
rpynnosble yyebHo-
npaKkTUYecKme u
P-N nepexon. https://zftsh.online/articles/4820 TeopeTnyeckue
HAwnoner. Bax - UIHTEpPHEeT pecypc 3aHATMSA,
AHONOB. nabopaTtopHble
6 paboTbl, Npe3eHTauun
ONEeKTPOHUKA: JIOTHYECKHE rpynnosble y4ebHo-
IIpoGoi. MHKPOCXEMBI, YCUIIUTEIU U NpakTUHECKNE N
CrabHHTpOR. JATYUKK JJTs1 HAYMHAIOIINX / TeopeTuyeckue
CXOMEL C HIIM. [Inart Y. / mep ¢ anr. 3aHATHA,
Tapanymenko C. — BHV, 2015, nabopaTopHble
7 448 ¢ paboTbl, NpeseHTaLmm
DIEKTPOHMKA: JIOTHIECKHE rpynnosbie y4e6Ho-
TyHHebHE MHKPOCXEMBI, YCUIIUTENU U NPaKTU4ECKNE U
R S—— JATYUKA JJ1s1 HAYMHAIOIINX / TeopeTnyeckue
0105, THPHCTOP. [Inart Y. / mep ¢ anr. 3aHATHA,
Tapanymenko C. — BHV, 2015, nabopaTopHble
8 448 ¢ paboTbl, Npe3eHTauun
DJIeKTPOHHKA: JIOTHYECKHE rpynnosbie y4e6Ho-
MHKPOCXEMBI, YCUIIUTENU U NPaKkTU4ECKNE U
TpaH3UCTOPBI. JATYUKA JJ1s1 HAUMHAIOIINX / TeopeTnyeckue
[TpunTUT pabOTHI [Tnart Y. / mep ¢ anr. 3aHATHA,
9 Tapanymenko C. — BHV, 2015, nabopatopHblie
10 448 ¢ paboTbl, Npe3eHTaLmm



https://zftsh.online/articles/4820
https://zftsh.online/articles/4820

bunonapusie n

rpynnosble yyebHo-

TTOJICBBIC npakTU4Yeckme u
TPAH3UCTOPEHL. TeopeTnyecKkume
Paznuna n 3aHATUA,
NIPUMEPBI nabopaTtopHble
11 | ACTIOJIB30BAHNS. paboTbl, Npe3eHTauun
rpynnosbie yyebHo-
bunonspasie npakTU4Yeckme u
TpaHa3UCTOPEHI. TeopeTuyeckume
Buasr u 3aHATUA,
HCIOJIb30BaHUE. nabopaTtopHsble
12 paboTbl, Npe3eHTaLun
rpynnosbie yyebHo-
[Tonessie npakTU4Yeckme u
TPaHA3HUCTOPHI. TeopeTnyecKkume
Bune u 3aHATUA,
HCIOJIb30BaHUE. nabopaTtopHble
13 paboTbl, Npe3eHTauun
rpynnosble yyebHo-
OmnepaImoHHbBIH npakTU4Yeckme u
YCUIIUTENb. TeopeTnyecKkume
[Ipunnun paboTe! u 3aHATHA,
TIOHATHE nabopaTtopHsble
14 paboTbl, Npe3eHTaLUn
rpynnosble y4ebHo-
COopxka cxem ¢ npaKkTUYeckme un
TPaH3UCTOPAMHU. TeopeTuyeckue
TpaH3uCTOPHBIN 3aHATHA,
KIIIOY. nabopaTtopHsble
15 paboTbl, Npe3eHTaLnn




rpynnosble y4yebHo-

Bumnonsipabie npaKkTUYeckme un
TPaHA3HCTOPHL. TeopeTnyeckume
Bune u 3aHATUA,
HCTIOJIb30BAHUE. nabopaTtopHble
16 paboTbl, Npe3eHTauun
rpynnosble yyebHo-
[Tonessie npaKkTUYeckme un
TPaHA3UCTOPBI. TeopeTuyecKkue
Bugsl u 3aHATUA,
HCIOJIb30BaHUE. nabopaTtopHsble
17 paboTbl, Npe3eHTaLnn
rpynnosble y4ebHo-
npaKkTUYeckme un
H-mocrt. [Tpunnun TeopeTnyeckme
JIEUCTBUSL. 3aHATUA,
nabopaTtopHsble
18 paboTbl, Npe3eHTaLun
rpynnosble yyebHo-
Jvonsl u npakTU4eckune n
TPAH3UCTOPHI B TeopeTnyecKkume
LeTsX 3aHATHA,
NEPEMEHHOTO TOKA. nabopaTtopHsble
19 paboTbl, Npe3eHTauun

20

JIMOTHBIN MOCT

rpynnosblie yyebHo-
npaKkTU4Yeckme u
TeopeTuyecKkme
3aHATHA,
nabopaTtopHsble
paboTbl, Npe3eHTaLun




Crabunuzatopsl
HanpsDKEHUS Ha
TPaH3UCTOPAX.

rpynnosble y4yebHo-
npakTUYecKkme u
TeopeTnyeckue
3aHATUA,
nabopaTtopHble

21 paboTbl, Npe3eHTauun
rpynnosble y4ebHo-
npaKkTUYeckme un
https://open.eltech.ru/ - P
YceunuTenn Ha TeopeTuyeckue
TpaH3UCTOPaxX MHTEPHET pecypc, Kybc 3aHATMA
371EKTPOHUKM “JIITN” ’
nabopaTtopHsble
22 paboTbl, Npe3eHTaLnn
rpynnosble y4ebHo-
. npaKkTUYeckme un
ocTeime : . .ru/ -
Ip https://open.eltech.ru/
TeopeTuyeckue
CXEMBI Ha WMHTEPHET pecypc, Kypc
" ” 3aHATHA,
TPAH3UCTOPAX. 3N1IeKTPoHUKK “JI13TU
nabopaTtopHble
23 paboTbl, Npe3eHTauun
rpynnosbie yyebHo-
npakTU4Yeckme u
https://open.eltech.ru/ - P
TeopeTuyeckume
MynsTUBUOpATOP. WMHTEPHET pecypc, Kypc
" ” 3aHATHA,
3N1IeKTPOHUKK “JIITU
nabopaTtopHble
24 paboTbl, Npe3eHTauun
rpynnosble yyebHo-
. npakTU4Yeckme u
OnepauroHHBIN https://open.eltech.ru/ -
TeopeTnyecKkume
YCHUJIUTEIb Ha WMHTEPHET pecypc, Kypc
" ” 3aHATHA,
TpaH3UCTOpax. 3NEeKTPOHUKKM “J1I3TU
nabopaTtopHble
25 paboTbl, Npe3eHTaLnn
rpynnosblie y4ebHo-
CxeMbl Ha https://open.eltech.ru/ - Py Y
npaKkTUYeckme un
OTIEPAITIOHHOM WMHTEPHET pecypc, Kypc
" ” TeopeTuyeckume
YCHIIATEIIE 3NeKTpoHUKkK “J13TH
26 3aHATUA,



https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/

nabopaTtopHsble
paboTbl, Npe3eHTauun

Yceunuremm
MOIIIHOCTH.
[TapameTpsl U TUIBI

https://open.eltech.ru/ -

UHTEPHET PECYPC, KYPC

3/IeKTPOHUKM “J1DTU”

rpynnosble y4yebHo-
NpaKkTUYecKme u
TeopeTnyeckune
3aHATHA,
nabopaTtopHble

27 paboTbl, Npe3eHTauun
rpynnosble y4yebHo-
NpaKkTUYecKme u
https://open.eltech.ru/ - P
Paguocuraarisl. TeopeTuyeckue
Ycunurenu MHTEPHET pecypc, Kybc 3aHATUA
3/IEKTPOHUKM “JIITN” !
nabopaTtopHsble
28 paboTbl, Npe3eHTaLnn
rpynnosble y4yebHo-
npakTUYeckme u
https://open.eltech.ru/ - P
VYcunurenmn AB- TeopeTuyeckue
e MHTEPHET Pecypc, Kypc AHATUA
3/IEKTPOHUKM “J1ITU” !
nabopaTtopHblie
29 paboTbl, Npe3eHTauun
AHaJIOTOBBIN H
30 | 1udpoBoii curHan
R-2R matpuna
31
Pe3epBHOe Bpems
32
33 Pe3epBHOe Bpems

34

Pe3epBHOe Bpems



https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
https://open.eltech.ru/
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OBIIEE KOJIMYECTBO

YACOB IIO 34
[TPOI'PAMME
9 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara nudpoBLie
Tema ypoka Kontpoabsubie IIpakTuyeckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
Mexanundeckoe
JBHKCHUE.

MarepuanbHas TOUKa.
Crioco6b1 onucanus
MEXaHUYECKOTO
JBUKCHUS

CucreMa orcuerTa.
OTHOCHUTENBLHOCTD
MEXaHUIECKOTO
IBIOKEHUSA

BGKTOPHBIG BCJIIMYHHBI,

3 oIepaluy C |
BEKTOpaMU, TPOEKIUU
BEKTOPOB
Paaunyc-Bektop

4 MaTepUaIbHON TOYKH, |

MEpeMCIICHUC Ha
IIJIOCKOCTH




PaBHOMEpHOE
MPSAMOJIMHEITHOE
JBUKECHHE

Pemenue 3agau 1o
teMe "PaBHOMepHOE
IPSMOJIMHENHOE
nBmxenue"

HepasHomepHOE
IPSMOJIMHENHOE
nBuxenue. CpenHss u
MI'HOBEHHAsl CKOPOCTh
Tena npu
HEPaBHOMEPHOM
JBUKCHUHU

JlaboparopHas paboTa
"Onpenenenue
CpeaHen CKOPOCTH
CKOJIbXKEHUS OpycKa
VI BUKEHHS IIapHUKa
10 HAKJIOHHOMN
MJI0CKOCTH"

PaBHOYyCKOpeHHOE
MPSAMOJIMHEITHOE
JIBI)KEHUE. Y CKOpEHUE

10

CkopocTb
PaBHOYCKOPEHHOTO
MPSAMOJIUHEITHOTO
newkeHus. ['paduk
CKOPOCTH




11

Pemenue 3agau no
teme "CKopocCTh
PaBHOYCKOPEHHOTO
MPSAMOJIMHEITHOTO
nBmxeHus"

12

[Iepememenue npu
PaBHOYCKOPEHHOM
MPSAMOJIUHEITHOM
JBUKEHUN

13

JlaboparopHas paboTa
"Onpenenenue
YCKOPEHHUS Tella MPU
PaBHOYCKOPEHHOM
JIBM)KEHUH 110
HAaKJIOHHOMN
I0CKOCTH"

14

Pemmenue 3agay mo
teme "llepemenienne
MIPU pPaBHOYCKOPEHHOM
MPSAMOJIMHETHOM
IBHOKeHUN"

15

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBHCHUMOCTH IYTH OT
BPEMEHHU MPU
PaBHOYCKOPEHHOM
JIBIDKEHUHU 0€3
HavaJbHOM ckopocT"




16

I'padpuueckas
MHTEPIIPETALNS
YCKOPEHUs, CKOPOCTH,
MPONJEHHOTO MYTH U
NEepPEMELICHUS IS
IIPSIMOJIMHEMHOTO
JBUKECHUS

17

Pemmenue 3agay mo
teme "['paduueckas
WHTEpIpeTaALNs
YCKOpEHUs1, CKOPOCTH,
IIPOMICHHOI'O IIyTH U
HepeMEeNIeHUs IS
IIPSIMOJIMHEMHOTO
JIBUKEHHUS"

18

Yckopenue
CBOOOIHOTO MAaJICHUSL.
Omnpitel ["annnes

19

Pemmenue 3agay mo
teme "YcKkopeHue

CcBOOOIHOTO TTageHus"

20

JIBm>keHue Tena,
OpOIIEHHOTO TIO]T
YIJIOM K TOPU30HTY

21

Pemenue 3agau no
teme "JIBuxkeHue Tena,
OpOIIEHHOTO TTO]T
YIJIOM K TOPU30HTY"




22

JlaboparopHas paboTa
"UccnenoBanue
JBUKEHUS Tea,
OpOIIEHHOTO TIO]T
YIJIOM K TOPU30HTY"

23

Pemenue 3amad no
Teme " JIBrKeHue 1o/
JIEUCTBUEM YCKOPEHUS
cBoOOHOTO MMaxeHus"

24

JBr>xeHue 1o
OKPYKHOCTH

25

JIuneitHas u yrioBas
CKOPOCTb, NIEPUOJ U
yacToTa

26

CKOpOCTb U YCKOpEHHE
U IBUKEHUH 110
OKPYXHOCTHU

27

Pemmenue 3agay mo
teme " JIBrKeHue 110
OKpYXHOCTH"

28

Ypok-koHpepeHuus
"Pacno3naBanue u
MpUOIKEHHOE
OTICaHUE PA3TUIHBIX
BHJIOB MEXaHUYECKOTO
nBmxeHus"”

29

[Tonroroska x
KOHTPOJIbHOM paboTe
1o TeMe




"MexaHn4ecKoe
NIIBIDKEHUE U CIIOCOOBI
ero onucanus"

30

KonTtponbHas pabora
10 TEME
"MexaHHn4ecKoe
IIBIDKEHUE U CIIOCOOBI
ero onucaHms;"

31

[IepBslii 3aK0H
Hsrorona. Bekrop
CHUJIBI

32

Bropoii 3akoH
Hsrorona.
PaBHOelicTBYIOIIASK
cuia

33

Tpetuii 3aKkoH
HeroTona.
Cynepno3unust Cui

34

Cuna ynpyrocru.
3akoH ['yka

35

Pemenue 3agaqd mo
Teme "Cuia
yrpyroctu"

36

JlaboparopHas paboTa
"UccnemoBanne
3aBUCUMOCTH CHUJIIBI
YIPYTOCTH,
BO3HHUKAIOIIEH B
MPYXKUHE, OT CTEICHU




nedopMaruu
Npy>XKUHBI"

37

Cuna tpeHus.
Koaddunment tpenus

38

JlaGopaTtopHnas pabota
"Onpenenenue
Koa(urmenTa TpeHus
CKOJIbXKeHus"

39

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBUCHMOCTH CHJIbI
TPEHUS CKOJIbKEHUS OT
CWJIBI HOPMAIILHOTO
naBiaeHUS"

40

JIBroKeHue Tel 1mo
OKPY>KHOCTH TIO]T
NEUCTBUEM
HECKOJIBKUX CHII

41

3akoH bepnymm u
noabEMHAS CHila
KpbLa

42

Ypok-koHpepeHuus
"CoBpeMeHHbIE
JeTareiabHbIe
anmnaparsl, cysa Ha
MOJIBOJAHBIX KPbUIbSIX,
AHTUKPBLUIO Ha
CKOPOCTHBIX
ABTOMOOMIISX.




JIBr>keHue moes3aa Ha
MarHuTHOW nmoayuke"

43

CuJia TSKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS

44

JIBr>kKeHue Tesl BOKPYT
IPaBUTALHOHHOTO
uenrpa. [leppas
KOCMHUYECKasi CKOPOCTh

45

Hesecomocth 1
neperpy3Ku

46

PaBHoBecue
MaTepUAIIbHON TOYKH.
AOGcooTHO TBEPI0E
TEI0

47

MOMEHT CUJIBL.
[IpaBusI0 MOMEHTOB

48

Ypok-uccienoBaHue
"OnpeneneHue HeHTpa
TSIOKCCTU pa3quH1>1x

TCJI

49

Nmnynbce Tena.
N3MeHnenue nmmyJibca.
Nmmnynbe cuibl.
VYipyroe u Heynpyroe
B3aWMO/JICHICTBUE

50

3aKOHEI U3MEHEHUS U
COXpaHEHHUs UMITYJIbCa

51

PeaxkTuBHOE nBUXKEHHNE




52

Pemenue 3amau mo
TeMe "3aKkoH
COXpAHEHUS UMITYJIbCA.
PeaktuBHOE
nBmxenue"

53

Mexannueckast pabota
Y MOIITHOCTb

54

PabGora cuibl TSKECTH,
CHJIBI YIIPYTOCTH U
CHUTBI TPEHUS

55

JlaGopaTtopHnas pabota
"Onpenenenne padoThl
CHWJIBI TPEHUS TIPU
paBHOMEPHOM
JBUKCHHUH TeJa 10
TOPU30HTAIBHOMN
MMOBEPXHOCTH"

56

CBs13b DHEPrUU U
paboThI

57

JlaGopaTtopHnas pabota
"Onpenenenne padoThl
CHWJIBI YIIPYTOCTHU TIPH
noabEME rpy3a ¢
HCIIOJIb30BaHUEM
HETOJIBIYKHOTO U
MOJIBKHOTO OJI0KOB"

58

IlorenmanbHas
SHEprus




59

Kunernueckas
sHeprud. Teopema o
KMHETUYECKON SHEPIUU

60

3aKOH U3MEHEHUS U
COXpaHEHUs
MEXaHHYeCKOH
SHEPTUHn

61

Pemenue 3amad no
TeMe "3aKOHBI
U3MCHCHUSA U
COXpaHEHUs
MEXaHUYeCKOH
sHeprun"

62

IToaroroBka k
KOHTPOJILHOM paboTe
1o TeMe
"BzaumMogenicTBUe TEN.
3aKOHbBI COXpaHeHUs"

63

KontponbHas pabora
o TeMe
"B3aumojeiictBue Ted.
3aKOHbBI COXpaHeHUs"

64

Konebarensnoe
nekenre. OCHOBHEIE
XapaKTePUCTUKU
KoJIe0aHui: Iepuo,
4acTOTa, aMILTUTYyAa

65

MareMaTH4eCKUM 1
MPYKUHHBIN

0.5




MasITHUKH.
JlaGopaTtopHnas pabota
"UccnenoBanue
3aBUCUMOCTH TIEPHOJIa
KoJeOaHuil Tpy3a Ha
HUTH OT JJIWHBI HUTH"

66

JlaGopaTtopHnas pabota
"UccnenoBanue
3aBHCHMOCTH Iepuo/ia
KoJieOaHuit
HNPYKUHHOI'O MasTHUKA
OT Macchl rpy3a”

67

["apmonuyeckue
KoJieOaHus

68

JlaboparopHas paboTa
"Usmepenue
YCKOPEHUSI CBOOOTHOTO
nancHusa"

69

3aryxaroiue
Kosie0aHusl.
BrinyXkcHHBIE
Kosebanus. Pezonanc

70

[IpeBpamienue 3aepruu
pY KoJiebaTeIbHOM
JIBYOKEHUHT

71

Ypok-uccienoBaHue
"IIpoBepka
HE3aBUCUMOCTH
nepuoaa KonebaHui




rpy3a, HOJBEUIEHHOIO
K JICHTE, OT MacChl

rpysa"

72

Mexannueckue BOJIHBI:
MIPOAOJIbHBIE U
MOIEPEYHbIE

73

CaoiicTBa
MEXaHUYECKUX BOJIH.
JlnuHa BOJIHBI U
CKOpOCTb €€
pacrpocTpaHeHus

74

Ypok-uccienoBaHue
"Habmronenue
UHTEpPEpEHINN U
TU(pakIuy BOJIH HA
MOBEPXHOCTHU BOJBI"

75

Ypoxk-koHpepeHus
"MexaHn4yecKHe BOJIHBI
B TBEPIOM TeEIIE.
CelicMu4yecKkue BOJHBI"

76

3BYK.
Pacnipoctpanenue u
OTpakKCHHE 3BYyKa

77

Pemmenue 3agay mo
teme "3ByK"

78

Ypok-uccnenoBaHue
"IKCcrepUMEHTaIbHOE
orpeziesieHue TpaHuI]




HaCTOThI CIBIINIUMBIX
3BYKOBBIX KOJieOaHuit"

79

I'poMKOCTB 3ByKa U
BBICOTA TOHA.
AKycTudeckuit
pe3oHaHc.

80

Ypok-uccienoBaHue
"HaOmronenue u
00BsICHEHHE
AKyCTHYECKOTO
pe3onanca"

81

Nudpa3Byk u
YIIBTPa3BYK.
Kondepennus
"Wcnonp3oBaHue
yJIbTpa3ByKa B
COBPEMEHHBIX
TEXHOJIOTHAX"

82

DneKTpOMarHuTHOE
1oJie u
3JIEKTPOMarHUTHBIE
BOJIHBI

83

CaoiicTBa
AIEKTPOMArHUTHBIX
BOJIH

84

Ypoxk-koHpepeHus
"[Ikana
3JIEKTPOMAarHUTHBIX
BoaH. Mcrons3oBanue




BHCKTpOMaFHI/ITHBIX
BOJIH JIJISI COTOBOI
cBs3u. Pagnosokarus.
Kocmuueckas cBs3p "

85

Pemenue 3anau Ha
ONpeIeTICHUE YaCTOThI
Y JUTAHBI
3JIEKTPOMAarHUTHOM
BOJIHBI

86

DneKTpOMarHuTHas
IpUpoJa CBETa.
CxopocTh cBeTa

87

BosHOBBIE CBOICTBA
cBeTa: HHTep(hEepeHIUI
U 1 paKus

88

JlydyeBas mojzienb cBeTa
Y reoMeTpuyecKas
ontuka. UcTouHUKHN
cBeTa

89

[IpsamonuneitHoe
pacnpocTpaHeHue
cBeTa. 3aTMEHUS
Connua n JlyHsl

90

3aKOH OTpaXEHUsI
cBera. Iimockoe
3epKaJio

91

[Toctpoenue
N300paKCHHH,




c(hOpMHUPOBAHHBIX
3epKajIoM

92

IIpenomienue ceera.
3aKoH IpeIoMICHUS
cgera. [lonHoe
OTpaXKEHHE CBETA.

93

JlaGopaTtopHnas pabota
"UccnemoBanue
3aBUCHUMOCTHU yrna
HpGJ’IOMJ’IeHI/IH oT yrna
ImaacHUus CBETOBOT'O
Jyda Ha TPaHUIIe
«BO3IYX-CTEKJIO»"

94

Ypok-uccnenoBaHue
"AHanu3 U 0ObSICHEHHE
ONTUYECKOT0 MUpaxa"

95

Ypoxk-koHpepeHus
"Mcnoab30BaHueE
MOJIHOTO BHYTPEHHETO
OTpaKCHHUS:
CBETOBOJIBI,
OINTUKOBOJIOKOHHAS
CBS3b"

96

JIuH3a, X0 nydei B
JIMH3€

97

dopmyia TOHKOH
JIMH3bI

98

JlaGopaTtopHnas pabota
"Onpenenenne




(OKYCHOTO PacCTOSTHUS
7 OIITUYECKOU CHUJIBI
cobuparomiei TUH3bI"

99

[Tonyuenue
U300pakeHHi ¢
ITOMOIIILIO
cobuparoniei u
paccenBaroUIen JTUH3

100

Ypok-koHpepeHuus
"[IpuHuun nencTBus
ONTHYECKUX MPUOOPOB
(MUKPOCKOTI, TEJIECKOTT,
doToanmapar)"

101

I'ma3 kak onTudeckas
cHucTEMa.
bimsopykocts u
JaTbHO30PKOCTh

102

Paznoxenune Oemoro
CBETa B CIICKTP.
OmnbiTel HeroTOHA.
CrnoxxeHue
CHEKTPAJIbHBIX I[BETOB.
Hucnepcus cBera

103

YPpOK-IIpaKTUKYM
"HabOmonenue u
00BSICHEHUE OTBITOB
10 PA3JIOKEHUIO
0eJIoro CBeTa B CIEKTP.
[Tomyuenue 6emoro




L[BETA [P CJIOXKEHUU
BETOB"

104

Omnsitel Pesepdopna u
IMJ1aHeTapHas MOACIIb
aroma

105

IToctynatel bopa.
Monens aroma bopa.
Hcenyckanue u
MOTJIOIICHHUE CBETA
aTOMOM.

106

KsauTtrl. JInnenuateie
CIIEKTPBI

107

YPpOK-NpaKTUKyM
"Habmaronenue
CIUIOUIHBIX U
JIMHENYaThIX CIIEKTPOB
U3ITy4eHUs U
UCIycKaHus"

108

PamnoakTuBHOCTE.
Anbpda-, 6eTa- u
raMmMma-u3JIyqeHus

109

CtpoeHne aTOMHOTO
sanpa. Hyknonnas
MoOJIeJIb AaTOMHOTO s]Ipa

110

PannoakTuBHBIE
MIPEBPAILCHHUS.
N30TONEI

111

[lepuon nonypacmnana




112

Ypok-koHpepeHuus
"Jle¥icTBHE
PaArOaKTUBHBIX
W3JIyYCHHI Ha )KUBbBIC
OpraHu3MBbI. 3alIuTa OT
PaauOaKTUBHOTO
u3nyueHus"

113

SlnepHble peakiuu.
3aKOHBI COXpPaHEHUSI
3apsA0BOTO U
MacCOBOT'O YHCE

114

DHeprus CBs3u
aTOMHBIX sifep. CBA3b
MaccChl ¥ SJHEPTUHU

115

Pemenue 3amad no
teme "SnepHbie
peakuuu. JHeprus
cBs3n”

116

Peakium cuntesa u
JIETICHUS SIAED.
Hcroynuku sHEprun
CouHita 1 386311

117

VYpok-koHpepeHus

" nepHast SHEpreTukKa.
DKOJ0rn4ecKkue
poOIeMBI sIIepHOIT
SHEepreTuku”

118

Iloarororka k
KOHTPOJILHOM paboTe




o teMe "Kosebanus u
BOJIHBI. CBETOBBIE U
KBAaHTOBEIE SIBJICHUA"

119

KonTtponbHas pabora
o Teme "Konebauus u
BOJIHEL. CBETOBEIE U
KBAHTOBEIC SIBJICHUS"

120

Pewenne pacueTHbIX
10 TEME
"MexaHn4ecKoe
JIBHKeHHE"

121

Pemenue pacueTHbIX 1
KaueCTBEHHBIX 3a]1a4
1o Teme
"B3zaumMonaencTBue Tea"

122

Pemenue pacueTHbIX 1
KayeCTBEHHBIX 3a/1a4
1o Teme "3aKoHbI
COXpaHEHUS SHEPTUHU U
ummyibca"

123

JlaGopaTopHbie pabOTHI
o TeMe
"MexaHuueckoe
nBIOKeHue"

124

JlaGopaTopHbie pabOTHI
10 TeMe
"B3zaumMonaencTBue Tea"




125

JlaboparopHbie pabOTHI
o Teme "IIpocTrie
MEXaHU3MbI"

126

Pewenue pacyeTHbIX U
KayeCTBEHHBIX 3a/1a4
o teme "TemnoBkie
npouecchr”

127

Pemenue pacyeTHbIX U
KaueCTBEHHBIX 3a/1a4
no teme "BuaxHocTtp"

128

Pemenue pacueTHbIX 1
Ka4eCTBCHHBIX 3a/1a4
no teme "KIIJ]
TEIJIOBBIX JIBUTaTeIICH"

129

Pemenue pacueTHbIX 1
KayeCTBEHHBIX 3a1a4
1o TeMe "3aKOHBI
IMOCTOSHHOT'O TOKa"

130

Pemenue pacueTHbIX 1
KayeCTBEHHBIX 3a/1a4
o teme "KIIJ]
3JIEKTPOYCTaHOBOK"

131

JlaGopaTopHbie pabOTHI
o TeMe ""3aKOHEI
IIOCTOSIHHOT'O TOKa"

132

JlaboparopHbie pabOTHI
1o TeMe "CBETOBLIE
saBjeHus"




133

Pabota ¢ TekcTaMHu 110
TeMe "3aKOHBI
COXpaHEHUS B
MexaHuKke"

134

PaGora ¢ Tekcramu o
teme "Konebauus u
BOJIHEI"

135

PaGora ¢ Tekcramu o
Teme "CBETOBBIE
ABJIEHUS"

136

Pabora ¢ Tekcramu o
TeMme "KBanToBas u
sanepHas pusuka'

OBIIEE KOJUYECTBO
YACOB I10 [TPOTPAMME

136
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TemaTnueckoe niiannposanue pasaena 1.2 llnpposas 31ekTpoHnka

Ne

Tema ypoka

KoanuecTBO
4acoB

KonTposibHbIe
padoThI

IIpakTnyeckue
padoThbI

JlaTa
H3yYeHust

Cucremsl cuncieHus. OcCHOBHEIC
TTOJIOXKEHUS alNTeOphl JIOTHKH,
JIOTUYECKUE OTEpaIUU:
WHBEPCHA, TU3BIOHKLINA,
KOHBIOHKIIMS, UCKITFOYAIoIIee
WJI. O6o3HaveHUs JIOTHYECKUX
DJICMCHTOB.

VYHUBepcalbHbIE JIOTHYECKHE
anemenTsl: MJIN-HE n U-HE.
Jlornueckue 351€MeHTHI Ha
OUIIOJIIPHBIX TPAH3UCTOPAX
(PTJI, ATJI, TTJI). Jlornueckue
3JIEMEHTHI Ha MOJIEBBIX
tpan3ucropax (KMOII
MHUKPOCXEMBI)

[Ipon3BOACTBO TPAH3UCTOPOB.
bunosnsipubie u nosiessie
TpaH3UuCTOpHI. Jlornuckue
CXEMBI Ha ITOJIEBBIX
tpansucropax (KMOII).

[ToBTOpEeHME 6a30BBIX
MIPUHITUTIOB AJICKTPOHHKH.

YHuBepcanbHbIEC TOTMYECKHE
anemenTsl: MJIM-HE u U-HE.
Jloruueckue 3JI€MEHTHI Ha
OUIIOJIIPHBIX TPAH3UCTOPAX
(PTJI, ATJI, TTJI). Jlornueckue




JJIEMEHTHI Ha IIOJICBBIX
tpau3uctopax (KMOII
MHUKPOCXEMBI)

IIpon3BoaCTBO TPAaH3UCTOPOB.
bunonspHeie 1 oseBbIe
TpaH3UCTOpHI. Jlornuckue
CXEMBI Ha MTOJIEBBIX
tpansuctopax (KMOII).

H-moct Ha Tpan3ucropax

TpaH3uCTOpHBIE KITIOYH.

[ToBTOpeHME 06a30BBIX
MIPUHITUTIOB AJICKTPOHHKH.

10

[TapameTpsl TOrHYECKUX
yeMeHTOB. CTaTUYeCKHUE U
JTUHAMUYECKUE TTapaMeTpPHI.

11

pelcTaBlIeHUE JJOTHYECKUX
¢bynkamii, CIHD, CKHD.
MuHMMH3ALUS JIOTHYECKUX
byHKIUI

12

[Mudparop. Hemmudparop.
MynbTHUILIEKCOD

13

JleMyIbTUILIeKCOP.
[TonycymMmarop u noiHbIi
cymmarop. Lludposoit
KOMITIapaTop

14

Tpurrepsl: RS ¢ npsMbeivu
BXoJaMu, RS ¢ nHBepCHBIMU
Bxogamu, JK




15

Tpurrepsl: Cunxponssie RS-
tpurrep u JK-tpurrep. T-
Tpurrep u D-tpurrep.
[TapannensHblii 1
IIOCJIEI0BATEIIbHBIN PETUCTD

16

ACHHXpOHHBIE JBOUYHBIE
CYMMUPYIOIIMMI U BBIYUTAIOIIHAN
CYETYUK. ACUHXPOHHBIN
JIBONYHBIN

17

Konbnesoi cuetunk. CueTUnK
JxoncoHna. CUHXpOHHBIN
CUETUUK

18

Jlornueckwuii 351eMEHT ¢ Z
cocTosiHUEM. J[ByHaIpaBJI€HHBII
IIMHHBIA (POPMUPOBATEITb.
"OTKpBITHIN KOJIIEKTOP"

19

Jlornyeckuit 3EMEHT — TPUITEP
[Imuara. OgHOBUOpATOp HA
JIOTUYECKUX IJIEMEHTaX.
[Tutanne nudpoBhIX
MHUKpOCXeMaXx..

20

[TapameTpsr LHAIT u ALIL. [TAIT
C pE€3UCTOpaMH Beca.

21

ITAIT ¢ marpuneit R-2R.12.
Cnepsmmii AL
[Tapannensubiit AL

22

AIIII mocnegoBaTenbHBIX
npuomkennid. AL ¢ nBoHHBIM
uHTerpupoBanueM. Curma-
nenbTa AL




ITpeoOpaszoBarenu

23 “HamnpsbKeHue-4acToTa’ . 1
[Ipocrelimme cxemsl
24 YIIPaBIICHUS JBUTATEIISIMHU. 1
AHaJIoroBble KOMMYTATOPbI U
25 MYJIbTUIUIEKCOPBI. 1
26 13y 1
27 I'enepaTop 3ByKOBOM 4aCTOTHI 1
VYipasneHue HalpaBICHUEM
28 cyera 1
29 KackanupoBanue 1
30 NuauBuayanbHbIA IPOEKT 1
31 NuauBuyanbHbIA TPOEKT 1
32 PeszepBHoe Bpemst 1
33 PeszepBHoe Bpemst 1
34 PesepBHOE Bpems 1
Bcero 34




ITPOBEPAEMBIE IIPEIMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOTPAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJjbTara

1.1

HpOBGpﬂEMLIe NnpeaAMETHLIC PE3YJIbTAaThI 0CBOCHUA OCHOBHOM
OﬁpaBOBaTe.]'IbH()ﬁ nporpamMmmsbl OCHOBHOI'O oﬁmero OﬁpaBOBaHI/IH

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

pa3nuyaTh SIBICHUS 110 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

Ppacrio3HaBaThb MPOABJICHUC N3YUYCHHBIX q)HBI/IquKI/IX SIBJICHUU B
OKpY’KaloIIeM MHpE, B TOM 4ucie (U3NYECKHE SBJICHUS B MPUPOJIE, MIPH
9TOM TIICPCBOAUTHL MPAKTUYCCKYIO 3aJadyy B yqe6Hy10, BBIJACIATH
CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUN

1.4

OTKCHIBATh U3YUYEHHBIE CBOMCTBA TeN M (PU3UUECKUE SBICHUSA, UCTIOIB3YS
¢u3uueckue BEIMYUHBI, NPU ONHMCAHUM TNPABWIBHO TPAKTOBAThH
($u3UUeCKUl CMBICI UCTIOJIb3YEMBIX BETMYHUH, UX 0003HAYCHUS U €TUHULIBI
(GU3NUECKUX BEIUYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOLINE JTAHHYIO
(Gu3N4ecKyl0 BEIUYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TIpaduku
U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEINYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBICHHUS W TIPOIECCHI,
UCIIONIb3YSl HM3YYEHHbIE 3aKOHbI, MPU HTOM JaBaTh CIIOBECHYIO
(GbOopMyIIMPOBKY 3aKOHA U 3alUCHIBATh €70 MATEMATUYECKOE BBIPAKCHHE

1.6

O0BACHATH (PU3NYECKUE SBIECHHUS, IIPOLIECCHI U CBOMCTBA TN, B TOM YHCIE
U B KOHTEKCTE CUTyallUd IpPaKkTUKO-OPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBIISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3H, CTPOUTH 00BsICHeHHE U3 1 — 2
JIOTMYECKUX IIaroB C OMopoi Ha 1 — 2 W3y4YEeHHBIX CBOHMCTBA (PU3NUECKUX
SIBIICHUH, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

peuath pacy€THble 3aayu B 1 — 2 NEWCTBUS, MCMOJb3yS 3aKOHBI M
dbopMyIbl, CBs3BIBaOIINE (U3MUECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBUA 3aJa4d 3alIUCBIBATh KPATKOC YCJIIOBUC, TOACTABJIATH q)HBHI{eCKI/Ie
BEJIMYMHBI B (OPMYJIBI U MPOBOAMUTH PACUETHI, HAXOAUTH CIIPABOYHBIC
JaHHBIC, HGOGXOI[I/IMBIG AJIg pClICHUA 3aJad, OCHUBATL PCAJIMCTUYHOCTD
MOJTYYECHHON (PU3MUECKOM BEIIMUNHBI

1.8

pacro3HaBaTh NpPOOJIEMbI, KOTOpPbIE MOXKHO pEIIUTh NpPU MOMOIIU
(U3NUECKUX METO/IO0B, B OIICAHUH UCCIIEIOBAaHUS BBIJCISATH IPOBEPIEMOE
npeanonoxenue  (Tumoresy),  pa3inyaTb U MHTEPIPETUPOBATH




HOHy‘-IeHHBIﬁ PE3yJIbTaT, HAXOAUTH OH_II/I6KI/I B XOJ€ OIIbITA, ACJ1aTh BBIBOABI
TI0 €T0 pe3yJbTaTaM

1.9

OPOBOIUTH OMBITHl 10 HAOMIOACHHIO (DU3MYECKUX SIBICHUH WM
duznueckux CBOMCTB TeN: ¢bopmynrpoBath IIPOBEPSIEMbBIE
OpPEINONOKEeHUs:,  COOMpaTh  YCTAaHOBKY M3  TPEAJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0/ OMbBITa U (POPMYIUPOBATH BHIBO/IBI

1.10

BBINIOJHATh NPSMBIC HM3MEPEHHS C HCIOJIb30BAHUEM aHAJIOTOBBIX |
U(PPOBBIX MPUOOPOB, 3aAMMCHIBATH IMOKA3aHUS NPUOOPOB C YUYETOM
3aJaHHOH a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUN

MIPOBOAMTD UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKOM BETUUHUHBI OT
JpPYroil € WCIOJIb30BAHMEM MPAMBIX HW3MEpPEHUN, Yy4YacTBOBATH B
IUTAHUPOBAaHUM Y4eOHOTO HCCIIEOBaHMs, COOMpaTh YCTAaHOBKY H
BBITIONHATh M3MEPEHUS, CIEAys MPEIIOKEHHOMY TUIaHy, (PUKCHpPOBAThH
pe3yNbTaThl TOJYYCHHON 3aBUCHUMOCTH (PU3WYECKUX BEIHYMH B BHJIC
MPEUIOKEHHBIX TAOMUI] U TpauKOB, AENaTh BHIBOIBI MO pe3yjbTaTaMm
UCCIIEI0BAHUS

1.12

IPOBOJUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIMYMH, CIEIys
NPEUIOKEHHONW MHCTPYKIUHM: TpPU BBIOJHEHUHM H3MEpPEHHH COoOHMpaTh
DKCIICPUMEHTAIIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYCHHE MCKOMOU
BEJINYUHBI

1.13

co0Jr01aTh TIpaBUjIa TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ JIA00PaTOPHBIM
o0opyoBaHUEM

1.14

yKa3bIBaTh MPHHIUIBI ICUCTBUS NMPUOOPOB U TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh MPHHIUIBI JEHCTBHS HW3YyYEHHBIX NPHUOOPOB U
TEXHUYECKUX YCTPOUCTB C MIOMOMIBIO UX OIMCAHHS, HCIIONB3YS 3HAHUS O
CBOMCTBaxX (pM3MUYECKHUX SBJICHUN M HEOOXOIUMBbIC (DU3NIECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOAUTH  TPHUMEPHl  (HAXOauTh HMH(POpPMAIUIO O  TMPUMEPaXx)
NPaKTUYECKOTO HCIONB30BaHUSI (U3NYECKUX 3HAHWHA B TIOBCEIHEBHOM
JKU3HM 11 oOecriedeHust 0€30MacHOCTH TIPH 00paIlleHu! ¢ MpUOopaMu 1
TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHHUsS 3II0POBbSI W COOIFOICHUS
HOPM 5KOJIOTHYECKOTO TIOBEICHUS B OKpYXKaroIleil cpene

1.16

OCYILECTBIIATh OTOOP HMCTOYHUKOB HH(popManuu B ceTd VHTepHeT B
COOTBETCTBUH C 33JJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE HMEIOIIUXCS
3HAHMH W TYTEM CpPaBHEHHs DPAa3JIMYHBIX HCTOYHUKOB BBIICIATH
UHPOPMALIMIO, KOTOpas SBISETCS NPOTUBOPEYMBONIIM MOXKET OBbITh
HEJ0OCTOBEPHOMI

1.17

UCIIOJIb30BATh MPH BBHIMOJIHEHUN YYEOHBIX 3a/laHUN HAyYHOIOMMYJISIPHYIO
aUTEepaTypy (PUINYECKOro COAEpXaHHs, CIPABOYHbIE MaTepuabl,
pecypcbl cetu MHTEepHET, BiageTh NpuéMaMyu KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO




1.18

cO31aBaThb CO6CTB€HHBI€ KpaTKUC NNUCbMCHHBIC U YCTHBLIC COO6H_I€HI/I}I Ha
OCHOBE 2 — 3 UCTOYHUKOB HHPOPMAIIUN PU3NIECKOTO COIEPKAHUS, B TOM
yyclie MyOIMYHO JeNaTh KpaTKue COOOLIEHHUS O pe3yibTaTax MpPOEKTOB
WIKM y4eOHBIX HCCIeOBAaHUM, MPH STOM TPAMOTHO HCIOIbH30BATh
W3YUYEHHBI TOHATUMHBIA anmapar Kypca (GU3HKHA, COMPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALUEN

1.19

IpU BBIIOJIHEHUU Y4E€OHBIX MPOEKTOB U HCCIIEJOBAHHUI pacmpenessTh
00s13aHHOCTH B TPYIIIE€ B COOTBETCTBUHM C IOCTABJIEHHBIMH 3a/ladyaMH,
CIEIUTh 3a BBINOJHEHHEM IUIaHa JEUCTBUM, aJeKBATHO OIICHUBAThH
COOCTBEHHBI  BKJIaJ] B  JEATENHOCTb  TPYNIbl,  BBICTPAUBATh
KOMMYHUKATUBHOE B3aHMOJIEUCTBHE, YUUTHIBAsi MHEHUE OKPYIKAIOIINX

8 KUIACC

Kon
NPoBePsIEMOro
pe3yJbTarTa

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

HUCIIOJIB30BaTh IIOHATHUA

1.2

pa3nuyaTh SIBICHUS 110 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMIUX JAHHOE (PU3NYECKOE SBIICHUE

1.3

pacrio3HaBaThb MPOABJICHUC N3YUYCHHBIX q)HBH‘-IGCKI/IX SIBJICHUU B
OKpY’KalolIeM MHpE, B TOM YnCiIe (GU3NICCKHE SBICHUS B MPUPOJIE, MTPH
9TOM TMEPEeBOAUTH MPAKTHYECKYI0 3a7ady B Y4YeOHYIO, BBIICTATH
CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UUCCKUX SBICHUIN

1.4

OTHCHIBATh U3YUYCHHBIC CBOMCTBA TN M (PU3MUECKUE SIBICHUS, UCIIOIb3YS
dusnyeckue BENWYWHBI, MPU ONHCAHWHM TPABHIBLHO TPAaKTOBATh
(bu3nYeCKUil CMBICT MCHOJIB3YEMBIX BEIMYMH, 0003HAYEHHS] U €IMHUIIBI
busznyecKkux BEIMYMH, HAXOAUTHh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
bu3NYEeCKyl0 BEIUYUHY C JPYTUMHU BEJIUYMHAMH, CTPOUTH Tpaduku
M3YYECHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3MUYECKUE SIBICHHUS W TIPOIECCHI,
UCIIONIb3YSl M3y4YEHHbIE 3aKOHBI, TIPH OSTOM JIaBaTh CIIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alIUCHIBATh €70 MAaTEMaTHUYECKOE BhIpaKEHHE

1.6

OOBSCHATh (PU3WYECKUE MPOIECCHl W CBOWCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTYallUi PAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIIATH
NPUYMHHO-CICCTBEHHbIE CBSI3U, CTPOUTH OOBsicHeHHe u3 1 — 2
JIOTUYECKHX IIaroB ¢ MOMOIIbI0 1 — 2 M3yUeHHBIX CBOMCTBA (DU3UUECKUX
ABJICHUH, PU3NUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pewmiath pacu€THble 3afaud B 2 — 3 ACMCTBUSA, MUCIOIB3YsS 3aKOHBI U
dbopMyIbl, CBs3BIBaOIIME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHaIM3a
YCJIOBHUS 3aJa4d 3alMChIBaTh KPATKOE YCIIOBHUE, BBISBIATH HELOCTATOK




JNAHHBIX JUIA peIleHUs 3aJayd, BBHIOMpATh 3aKOHBI U (HOPMYJIH,
HeoOXoauMBble UIsi €€ pelIeHHUs, NPOBOAUTH pacué€Thl M CpPaBHHUBATDH
MOJTy4YeHHOE 3HaueHue GU3NYECKON BETMYUHBI C U3BECTHBIMU JAHHBIMU

1.8

pacro3HaBaTh NpPOOJEMbI, KOTOpPbIE MOXKHO pEIIUTh NpPU MOMOIIU
(U3NUECKUX METOJOB, UCMOJIb3Ys ONHUCAHHE HCCIEIOBAHMS, BBIIEIATH
IIPOBEPSEMOE NPEIIOJNOKEHNE, OLEHUBATh IPaBUWIBHOCTh IOpPsIIKa
IIPOBEJICHUS MCCIEA0BAHNUSA, AE]IaTh BBIBOBI

1.9

OPOBOIUTH OMBITHl 10 HAOMIOACHHIO (DU3MYECKUX SIBICHUH WM
duznueckux CBOICTB TeN: ¢bopmynrpoBaTh IIPOBEpSIEMbIE
OpPEINONOKEeHUsl,  COOMpaTh  YCTAaHOBKY M3  TPEAJIOKEHHOTO
000pyI0BaHUs1, OMUCHIBATH X0/ ONBITA M (HOPMYITUPOBATH BBHIBOIBI

1.10

BBIIIOJIHATh MpPSMBIE HM3MEPEHUsT C HCIOJIb30BAHMEM  AHAIOTOBBIX
npuOOpOB M JATYUKOB (PU3NYCCKUX BEIMYWH, CPABHUBATH PE3YJIBTATHI
U3MEPEHUI ¢ y9€TOM 3a/1aHHOI a0COMOTHON MOTPEITHOCTH

MPOBOAUTD UCCIIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKOM BETHUUHUHBI OT
JpYyroil ¢ HCHOJb30BaHUEM MNPAMBIX H3MEPEHMI: IJIAHUPOBATh
UCCIIEIOBaHUE, COOMpATh YCTAHOBKY M BBIMOJHITH U3MEPEHHs, CIIEoys
NpPEUVIOKEHHOMY — TUIaHy, (UKCHUPOBATh  pe3yJbTaThl  MOJYYCHHOU
3aBHCHUMOCTH B BHJI€ TaOJIUI] ¥ TPaUKOB, I€TaTh BEIBOJBI 110 PE3YJIbTaTaM
VCCIIEIOBAHMUSI

1.12

IPOBOJIUTh KOCBEHHbIE M3MEPEHUs (U3MUECKUX BEIWYMH: IUIAHUPOBATh
U3MEpeHusi, CoOHMpaTh OSKCIEPUMEHTAIBHYIO  YCTaHOBKY,  CIEIys
IIPEIIOKECHHOW HHCTPYKLIUH, U BEIYUCIIATH 3HAYCHUE BEITMYUHBI

1.13

co0Jr01aTh TIpaBUJjIa TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ JIA00PaTOPHBIM
000py1I0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBHS HW3yYEHHBIX HOPUOOPOB U
TEXHNUYCCKUX YCTpOﬁCTB C OHOpOI>'I Ha UX OIMCaHusd, UCIIOJIb3YyS 3HAHUA O
CBOMCTBaxX (DM3MYECKUX SABICHUW W HEoOXoAauMmbie (Qu3nUecKue
3aKOHOMEPHOCTH

1.15

paCHOSHaBaTB HpOCTBI@ TCXHUYCCKHUC yCTpOﬁCTBa 148 I/IBMepHTGHBHBIe
HpI/I60pI>I 10 CXeMaM MU CXEMATHYHBIM pI/ICYHKaM, COCTABJIITH CXEMBI
BHGKTpI/I‘-IGCKI/IX ueneﬁ C IIOCJIC0BATCIIBHBIM 148 HapaJIJIG.HBHBIM
COCTMHCHHUEM DJIEMEHTOB, pasiinyasi YCIOBHbIE 0003HAUCHUS AJIIEMEHTOB
AIIEKTPUYECKHUX LIeTeH

1.16

OPUBOAUTH  TNPHUMEPHl  (HAXOAWTH HMH(OpMAIMIO O  I[pHUMEpax)
NPAaKTUYECKOTO HUCMOIb30BaHUS (U3NYECKUX 3HAHWHM B TOBCEIHEBHOM
KHU3HH U151 oOecrieueHus: 6e30MacHOCTH MPU 00pallleHuu ¢ npudopamu 1
TEXHHYECKMMHU YCTPOHCTBAMH, COXPAHEHHS 3JI0OPOBbS M COOJIIOACHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefe

1.17

OCYILECTBIISATh TOMCK MH(POPMALUU (PU3UYECKOTO COJIEPKAHHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOUIUXCS 3HAHUW U IIyTEM CpPaBHEHUSA




JOTIOTHUTEIbHBIX ~ MCTOYHUKOB  BBIIEIATH HMH(MOpPMALHIO, KOTOpas
SBJISIETCS IPOTUBOPEUUBON MM MOKET OBITH HEJOCTOBEPHOM

1.18

UCIIOJIb30BATh MPH BBHITOJHEHUN YUYEOHBIX 33/1aHUI HAYYHO-TIONYJISIPHYIO
auTeparypy  (pu3MuUecKoro coAepXaHus, CIPABOYHBIE MaTepHalbl,
pecypcebl cetu MHTEpHET; BilageTh NpUEMaMH KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3oBaHus HH(POPMAIMK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaThb COOCTBEHHBIC NUCBMEHHBIE U KPATKUE YCTHBIE COOOILEHUS,
0000mas wHPOpPMAIMIO €3 HECKOJIbKUX HCTOYHUKOB (PU3UUYECKOTO
COJepKaHUs, B TOM 4YHCIEe NYOIUYHO TPEACTABIATH PE3YJIbTATHI
IIPOEKTHON WJIM HCCIIE0BATENbCKON AESITENBHOCTH, IIPU 3TOM T'PaMOTHO
UCTIOJIb30BaTh M3YyUCHHBI TMOHATHHHBIA ammapaT Kypca (HU3UKH,
COIIPOBOXKIATh BBICTYIICHUE NIPE3CHTALMEN

1.20

OpU BBIMOJTHEHUHA YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (PUINIECKUX
MPOIIECCOB PaCHpeNesiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU 3a/layaMu, CJIEAUTH 3a BHIIIOJIHEHUEM IJIaHa JEHCTBUN U
KOPPEKTUPOBATh €ro, aJleKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJI B
JEeSITeNIbHOCTD IpyMIIbI, BBICTpauBaTh KOMMYHHKaTHBHOE
B3aMMOJICICTBHE, TPOSBIISASL FTOTOBHOCTD pa3pemaTh KOH(QIUKTHI

9 KIIACC

Kon
NpoBepsieMoro
pe3yjabTarTa

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero0 00pa3oBaHus

HCIIOJIb30BATh U3YUCHHBIC ITOHATUSA

1.2

pa3Iuy4aTh SIBICHUA 110 ONMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JTaHHOE (PH3UYECKOE SBJICHUE

1.3

pacro3HaBaTh TPOSIBJICHUE M3YyYEHHBIX (DHU3MUECKUX SIBICHUH B
OKpY’KaloIIeM MHpE, B TOM YnciIe GU3NICCKHE SBICHUS B MPUPOJIE, MTPH
9TOM TMEPEBOJAUTH MPAKTHYECKYI0 3a7ady B Y4YeOHYIO, BBIICTATH
CYyIIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (PU3UICCKUX SBICHUIN

1.4

OTHCHIBATh U3YUYCHHBIC CBOMCTBA TN M (DU3HUECKUE SIBICHUS, UCIIOIb3YS
busznueckue BENWYMHBI, MPU ONHCAHUM TPABUIBHO TPAaKTOBATH
(bu3nYeCKUil CMBICT MCHOJB3YEMBIX BEIMYMH, 0003HAYEHHS] U €IMHUIIBI
busznyecKkux BEIMYWH, HAXOAUTHh (OPMYIIbI, CBS3BIBAIOLINE JAHHYIO
bu3NYEeCKyl0 BEIUYUHY C JPYTUMHU BEJIUYMHAMH, CTPOUTH Tpaduku
W3YYCHHBIX 3aBUCHUMOCTEH (PU3NIECKUX BETUIUH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS W MPOLECCHI,
UCIIONIb3YSl M3Y4YEHHbIE 3aKOHBI, TMPH OSTOM JIaBaTh CIIOBECHYIO
(bopMyIIHPOBKY 3aKOHA U 3alUCHIBATh €T0 MaTEMaTHUYECKOE BhIpaKEHHE




1.6

OOBSCHATh (PU3MYECKUE MPOIECCH W CBOWCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CUTyaIUil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISABIATh
MPUYNHHO-CJIE/ICTBEHHbIE CBA3M, CTPOUTH OOBsICHEeHHME u3 2 — 3
JIOTUYECKHX IIaroB ¢ MOMOIIbIO 2 — 3 M3yUEHHBIX CBOMCTBA (DU3NUECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THble 3amaud (OmUparoulecs Ha cuctemMy w3 2 — 3
YpaBHEHUH ), UCIIOIB3Ys 3aKOHBI U (JOPMYITBI, CBSI3BIBAIONINE (DU3UICCKUE
BEJIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHS 3aJlaud 3allUCBhIBATh KPaTKOE
YCIIOBHE, BBISABIISITH HEJOCTAIONINE WIIM W30BITOYHBIC JaHHBIC, BHIOMPAThH
3aKOHBI U (POPMYIIBI, HEOOXOAMMEIE JIJISl PEUICHUSI, TPOBOIUTH PACUETHI H
OLICHUBATh PEATUCTUYHOCTh IIOJIyYEHHOTO 3HAYEHUS (PU3UUECKOU
BEJTMYMHBI

1.8

pacno3HaBaTh MpPOOJIEMbI, KOTOpPbIE MOXHO pEHIMTh MpPU T[OMOILU
(bu3NYECKUX METOAOB, UCIOJB3YS OMHMCAHWE HCCIIECIOBAHMS, BBIIACIATH
IIpPOBEpSIEMOE MPEIIONOKEHNE, OIEHUBATh MPAaBUWIBHOCTh TOPsIKa
MPOBEACHUS  UCCIEAOBAHMS, JENaThb BbIBOJABL, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOACHUN U OTBITOB

1.9

NPOBOIUTHh OMBITHl 10 HAOMIOACHUIO (DU3WYCCKUX SIBICHUH WM
(GU3NIECKUX CBOWCTB TEN: CAMOCTOSATEIBHO COOHMpaTh YCTAaHOBKY U3
M30BITOYHOTO Habopa 00OpYyJAOBaHMS, OMUCHIBATH XOJ ONBITAa M €r0
pe3yabTaThl, HGOPMYyITUPOBATH BHIBOIBI

1.10

TIPOBOJIUTH MPH HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTpenesis
CpelHee B3HAUYCHHE U3MepsAeMON BeIUYHHBI ((POKYCHOE pacCTOSHHUE
cobuparomieid JIMH3bI), OOOCHOBBIBATH BBIOOP crocoba WU3MEpEeHHs
(M3mMepuTenLHOTO IPUOOpPa)

MPOBOAWTH UCCIIEJJOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEITUYHH C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHMI: IUIaHUPOBaTh HCCIIEeI0OBaHUE,
CaMOCTOSITENIbHO  COOMpAaTh YCTaHOBKY, (PUKCUPOBATh pPe3yJIbTAThI
MOJTyYEHHOM 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BHUAEC TaOIHUIU
rpaduKoB, nenaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIIETOBAHUS

1.12

MPOBOAUTH KOCBEHHBIE M3MEpPEHUS] (PU3NYECKUX BEIMYMH: MIAHUPOBATH
U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBINOJIHSITDH
U3MEpEHUs, Clleys MPeVIOKCHHON WHCTPYKLUHU, BBIUUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATh MOJTYUYEHHBIE PE3YJIbTAThI C YUETOM 3a/IaHHOM
MOTPEIIHOCTH U3MEPEHUMN

1.13

co0Jr01aTh TIpaBUJjIa TEXHUKH 0€301TaCHOCTH MPHU paboTe ¢ JIaA00PaTOPHBIM
000py1I0BaHHEM

1.14

pa3nuyaTh OCHOBHBIC TPU3HAKM M3YYCHHBIX (U3UYECKUX MOJIEICH:
MaTepHaibHas TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHUK
CBETa, JIyd4, TOHKas JMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHAs
MOJEJIb aTOMHOTO AApa




1.15

XapaKTepu30BaTh MPUHIUNBI JEHCTBHS HW3YyYEHHBIX HNPUOOPOB U
TEXHUYECKHUX YCTPONCTB C OMOPON HA WX OMHUCAHUS, UCTIONB3Ys 3HAHUS O
CBOMCTBax (DM3WYECKUX SABICHUW W HEoOXoAuMmbie (Qu3nuecKue
3aKOHOMEPHOCTH

1.16

MCIIOJIb30BaTh CXEMBI U CXEMATUUHbIE PUCYHKU U3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMYECKUX MPOIIECCOB
OpU pPEUIeHNH Y4eOHO-NMPAaKTUYECKUX 3a/ad, ONTHUYECKHUE CXEMbI JUIS
IOCTPOCHMSI N300paKEeHUH B IIIOCKOM 3€pKajie M cOOMparoleil TnH3e

1.17

OPUBOAUTH  NPHUMEPHl  (HAXOAWTh HH(OpMAIMIO O  [pHUMEpax)
NPAaKTUYECKOTO HCMOIb30BaHUS (U3NYECKUX 3HAHWHM B TOBCEIHEBHOM
KHU3HH 111 oOecrieueHus: 6e30MacHOCTH MPU 00palleHuu ¢ npudopamu 1
TEXHHYECKMMHU YCTPOHCTBAMH, COXPAHEHHS 3JI0OPOBbS M COOJIIOACHUS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefe

1.18

OCYILECTBIISATh TOMCK MH(POPMALUU (PU3UUECKOTO COJIEPKAHHUS B CETH
WuTepHer, caMoCcTOsATENbHO (OpMYIUpPYS TTOMCKOBBII 3ampoc, HaXOIUTh
IYTHU OTNPENEIeHUs JOCTOBEPHOCTH MOJIyYeHHON HH(POPMALUK HAa OCHOBE
MUMEIONIUXCS 3HAHUN U TOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPH BBHITOJHEHUN YUYEOHBIX 33/1aHUI HAYYHO-TIONYJISIPHYIO
auTeparypy  (pu3MuecKoro coaepXaHus, CIPABOYHBIC MaTepHalbl,
pecypcebl cetu MHTEpHET; BilageTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHust HH(YOPMAIMK U3 OHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbIC MHCbMEHHBIC U YCTHBIC COOOILICHHMS Ha OCHOBE
UHPOpPMALIUM U3 HECKOJBKHX HCTOYHMKOB (PU3MUYECKOTO COACpIKaHUS,
nyOJIMYHO MPEICTABIIATh PE3YIbTATHI IPOSKTHOM MITN UCCIIEI0BATENBCKOM
JEATEIbHOCTH, IPU OTOM TIPaMOTHO  HCIOJB30BaTh  WM3yYECHHBIN
NOHATUHHBIN anmapar u3y4aemMoro pasziena (U3MKU U CONPOBOXKIATH
BBICTYIIJICHME Ipe3eHTaue ¢ y4éToM OCOOCHHOCTEH ayIuTOpHH
CBEPCTHHUKOB

1.21

IOpPHU BBIMOJTHEHUH YYEOHBIX MPOEKTOB WM HCCIEAOBAHUN (PUINIECKUX
IPOIIECCOB paCHpeiessTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUHU C
MIOCTaBJIEHHBIMM 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IIaHa JEHCTBUN U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OIICHHBATh COOCTBEHHBIH BKJIal B
JIeATEIbHOCTh TpyIIIBI, BBICTPAUBATh KOMMYHHUKaTUBHOE
B3aMMOJICIICTBHE, MIPOSBIISASL FTOTOBHOCTD pa3pemaTh KOH(PIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon

pasaesia  dJieMeHTa
®U3UKA U EE POJIb B TIOBHAHWUM OKPYXAIOIIEIO MHUPA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

1.1

®du3uka — HayKa o Tipupojie. SBieHus npupopl. Puszndeckue
SBJICHUS:  MEXaHWYEeCKHE, TEIUIOBble,  AJIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBHIE

Ousnueckue BennuuHBL. V3MepeHne (Qpu3MuUecKuX BEINYHH.

1.2 dusnueckue pUOOPBHIL. ITorpemuocTs U3MEPECHUM.
MexyHaponHas cuctema eIMHUIL
EcrecTBeHHOHay4HbI ~ METOJ] TO3HaHUS: HAONIOJCHHE,

1 13 IIOCTAaHOBKAa HAy4YHOIO BOIPOCA, BBIABM)KEHHE TMIIOTE3,

OKCIEPUMEHT [0  TPOBEPKE  THUIOTE3,  OOBSCHEHHE
Ha0JIrI0/1aeMOT0 SBICHUS

1.4 Onwucanue GpU3NUECKUX SBJICHUN C IIOMOIIBIO MOIEIEH
[IpakTuueckue pabOTHI:
#H#Par##H#I3MepeHne pacCTOSTHUM.

L5 ###Par###3mepenne o0bEMa KUIKOCTH U TBEPIOTO TEa.

#H##HPar##H#OnpenesieHne pa3MepoB MaJbIX TEI.
HitParf#l3mepenne TEMIIEPATYPbI pu ITOMOUIH
JKUIKOCTHOIO TEPMOMETPA U JaTUYNKA TEMIIEPATYPEI

ITEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHNU BEIIECTBA

#iHtPar###CTpoeHre BEIIeCTBAa: aTOMbl M MOJIEKYJIbI, HX

2.1 pazMepsl. OmBITHL, JOKa3bIBalOIIME JUCKPETHOE CTPOECHHE
BEIIECTBA
H#iHtPar####/|Bnxenne 4vactul BemecTBa. CBS3b CKOPOCTH
2.2 JBUKECHHSI 4aCTUL] ¢ TEMIIEpaTypoi. bpoyHOBCKOEe NBUKEHUE,
T dy3us
2 )3 B3anmopeiicTBre 4acTHI BEIIECTBA: IPUTSHKEHUE U
’ OTTAIKHBaHUE
#HiHtParf###ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B,
54 KHUJKOCTEH U TBEPIBIX (KPUCTAIUINYECKUX) Tel. B3aumocss3b
’ MEXIYy CBOMCTBaMH BEIIECTB B pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
2.6 [IpakTrueckue pabOTHI:




#H##Par###0Ouenka auamMeTpa aTroMa METOJOM psAloB (C
ucronb3oBanueM pororpaduwii).

H#HH#APar###OnpITEl 10 HAOIIOICHHUIO TETUIOBOTO PACIIUPEHUS
ra3os.

HH##Par###0npIT IO  OOHApPY)KEHHMIO  JEHCTBUS  CHUI
MOJICKYJISIPDHOT'O MTPUTAKCHUA

JIBDKEHUE U B3BAMMOJIEMCTBUE TEJ

3.1

Mexanndeckoe IBUKEHHE. PaBHOMEpHOE M HEPABHOMEPHOE
JIBUKEHUE

3.2

#H##Par###CkopocTb. CpelHsIsi CKOPOCTh MPU HEPABHOMEPHOM
IBUXKEHUH. Pacy€r myTH v BpeMeHH JBUKEHUS
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SIBnenue unepuuu. 3akoH nHepUUU. B3aumoaelicTBue Te Kak
MPUYMHA U3MEHEHUsI CKOPOCTH IBMKEHHUs Ten. Macca kak
Mepa UHEPTHOCTH Tena

3.4

#H#HPar### lnotHocTe  BemectBa. CBA3L  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B €IMHUIIe 00BEMA BeIecTBa

3.5

Cuna Kak XxapakTepUuCTHUKA B3aUMOJACHCTBUS TE

3.6

Cuna ynpyroctu u 3akoH ['yka. I3mepeHue cuiibl ¢ TOMOIIbIO
JUHaMOMeETpa

3.7

#H#HPar### S Bnenne TAroTeHud u cuiia Tshkectr. Cuiia TSHKECTH
Ha Apyrux miaHerax. Bec Tena. HeBecomocTh

3.8

Cuna tpenusi. TpeHue CKOJIbKEHUS U TPEHUE MOKosl. TpeHue B
MPUPOJIE U TEXHUKE

3.9

HiHParf##Cro)KeHne CUJI, HallPaBJIEHHBIX 110 OAHOM MPSAMOM.
PaBHozelicTByrOmas cuil

3.10

[IpakTuyeckue pabOTHI:

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO ABMKECHHUS (IIapuKa B
KHUJIKOCTH, MOJENIU DJICKTPUUYECKOTO aBTOMOOMIS M Tak
nanee). OnpezneneHne CpeHel CKOPOCTU CKOMbKEHUs OpycKa
WIM IIapuKa [0 HAKIOHHOW TuiockocTH. OmnpexaeneHue
WIoTHOCTH TBEpAOro Tena. OMbITE, AEMOHCTPUPYIOIIKE
3aBUCUMOCTh pacTsikeHUs: (nedopmari) TPYXKUHBI  OT
MPUITOKEHHON CHJIBI. OnbITHI, JEMOHCTPUPYIOIIHE
3aBHCHUMOCTb CHJIBI TPEHMSI CKOJIbKEHHS OT Beca Tela U
XapakTepa CONPUKACAIOIIMXCS TOBEPXHOCTEN

3.11

Ouznyeckue SBICHHUS B NPUPOJE: MPUMEPHI JBHKEHUS C
pa3IMYHBIMU CKOPOCTSIMH B JKUBOM W HEXKHUBOW NPHUPOJE,
NEICTBUE CUJTBI TPEHUSI B IPUPOJE U TEXHUKE

3.12

TexHuueckue yCTpouCcTBa: TMHAMOMETP, MOAIUITHUKA

JIABJIEHME TBEPJIBIX TEJI, )KUJIKOCTE 1 TA30B




4.1

Hasnenne TBEpmoro Tena. CnocoObl yMEHBLICHHS U
YBEJIMYEHUS 1aBICHUS

4.2

JlaBneHnue rasa. 3aBHCHMOCTh JAaBJIICHHS Ta3a OT 00bBEMa,
TeMIepaTypbl

4.3

[lepenava naBneHUs TBEPABIMH TEJIAMH, KUJIKOCTAMH H
razamMu. 3akoH Ilackansg. [IleeBMaTHUeCcKEe MaIlIMHEI
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3aBI/ICI/IMOCTb JdaBJICHUSA KUIOKOCTHU oT I‘JIyGI/IHBI.
['mapocratudeckuii  mapagokc. CooOmarmmmecs: COCYIbI.
['uapaBnuyecKre MeXaHU3MBI

4.5

Atmocdepa 3emunm u atMmocdepHoe aaBieHHE. [IpUunHBI
CYIIECTBOBAHMUS BO3AYIIHOH oOomouku 3emin. OmnbIT
Toppuuennu. 3aBUCUMOCTH aTMOC(HEPHOTO JaBICHHUS OT
BBICOTHI HaJ| YPOBHEM MOps

4.6

N3mepenune armocdepHoro naBneHus. [lpubGopbr s
U3MEpEeHus: aTMOC(EpPHOTo 1aBICHHUS

4.7

JlelicTBHME XKUIKOCTHM M ra3a Ha MOTpyXKEHHOE B HUX TEJO.
BritankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena

4.8

[InaBanue ten. Bo3nyxormnnaBaHue

4.9

[IpakTuueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 00bEMa
NOTpYXEHHOW B JKUAKOCTH vacTH Tena. Omnpenenenue
BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOLIEH HA TEJIO, IOrPYKEHHOE
B JKHUIKOCTb. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAOLLIECH
CUJIbI, ICHCTBYIONIEH Ha TEJIO B YKUJKOCTH, OT MaccChl Telna.
OnBIThL, TEMOHCTPUPYIOIINE 3aBUCUMOCTDH BBITAJIKMBAOIIEH
CUJIBI, NICWCTBYIOIIEH Ha TEIO B KHUIKOCTH, OT OOBEMA
NOTPY>KEHHOW B KUAKOCTh YaCTH Telda M OT IUIOTHOCTH
KUJKOCTH. KonctpynpoBanue apeoMeTrpa W
KOHCTPYHPOBAHUE JOIKU u oIpeneIeHue eé
IPy30I0ABEMHOCTH

4.10

Ouznyeckue SBICHUS B MPHUPOJAE: BIHUSIHHUE aTMOC(EPHOTO
JaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PHIO

4.11

TexHuueckue  ycTpoiicTBa:  cooOwIarommecss  COCyIbl,
YCTPOMCTBO  BOJONPOBOJAA,  THUAPABIMYECKUH  TIpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeomeTp

PABOTA, MOIIIHOCTbB, DHEPT U

5.1 Mexanudeckas padbora
52 Mexanuueckass MOIIHOCTD
53 [IpocThie MeXaHWU3MBI: pblYar, OJIOK, HAKJIOHHAS TUIOCKOCTD.

IIpaBuiio paBHOBECHS pblyara




54 [IpumeneHue nmpaBusa paBHOBECHs pblyara K OJ0Ky
«3omn0toe mpaBUiio» MeXaHWKdA. KodphuiueHT monae3Horo
5.5 neiicTBus. MexaHu3MoB. llpocTele MexaHH3MBI B OBITY U
TEXHUKE
5.6 [ToTeHManpHas SHEPTrUM TeJa, MOJHITOrO HaJl 3eMIEH
5.7 Kunernueckas sHeprus
53 [lonnas MexaHudeckas OdHEprus. 3aKOH W3MEHEHUs U
’ COXpaHEHUsI MEXaHWYECKOW IHEPTUH
[IpakTudeckue pabOTHI:
###Par###Onpeneneane  pabOThl  CWJIBI  TPEHUS  TIpU
5.9 PaBHOMEpPHOM  JBHJKEHMM Tela IO  TOPU30HTAJIbHON
’ MOBEPXHOCTU. VccienoBanue yCiaOBUI PAaBHOBECHS pblUara.
N3mepenne KIIJl HaknoHHO# 1iockoctu. M3yueHue 3akoHa
COXpaHEHUs MEXaHWYECKOU SHEPTUU
5.10 ®u3nyecKue ABJICHUS B MPUPOJIC: PhIYark B TEJIE YEIOBEKA
TexHudeckue  yCTpOMCTBA:  pblyar,  IIOABUXKHBIM U
5.11 HETNOJIBIKHBIA  ONIOKW, HAKJIOHHAs TUIOCKOCTh, TIPOCTHIE
MEXaHU3MBI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemble 371€eMEHTHI COAEP/KAHUS
paszaesia  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKONU TEOpUu
6.1 CTpoeHHUs BemiecTBa. Macca M pa3mepbl MosieKysl. OIbITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPUH
6.2 Mopenu TBEPAOTO, >KUIKOTO M Ta3000pa3HOTO COCTOSHUN
’ BemiecTBa. Kpucrannuueckue u amopdHbie Tena
6.3 OOBsicHEeHHE CBOWCTB Ta30B, JKHIKOCTEH W TBEPABIX TEN Ha
6 ' OCHOBE IMOJI0KEHUI MOJIEKYJIIPHOKHHETHYECKON TEOPUHU
6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS
6.5 TeroBoe pacliupeHue U coxaTue
6.6 Temneparypa. CBs3b TeMIEpaTypbl CO CKOPOCTHIO TEIIIOBOTO
' JIBYDKCHHUST YACTHI]
6.7 Baytpennsis sHeprus. CrocoObl HW3MEHEHHMs BHYTPCHHEU
' SHEPruH: TEIIoNepeaada i COBEPIICHUE paOOThI
6.8 Bunel Temonepenauu:  TEIUIONPOBOJHOCTh, KOHBEKIMS,
U3JIyYeHUe




6.9 KonuuectBo Tennorel. Y aenbpHas TEMI0EMKOCTD BEIIECTBA
6.10 TennooOMeH 1 TEMIOBOE paBHOBECHE. Y PaBHEHHUE TEILIIOBOTO
' Oananca
6.11 [InaBneHue W OTBEpAEBAHME KPUCTAUIMYECKHX BEILIECTB.
’ VnenpHas TENoTa MIaBIeHUs
[Mapoobpa3zoBanue u koHaeHcamwus. Vcmapenuwe. Kumnenwue.
6.12 VYnaenpHas ~ Temjgota — mapooOpa3oBaHMA.  3aBHCHMOCTH
TEMIEPATypbl KUIIEHUS OT aTMOC(HEPHOTO JaBICHUS
6.13 BnaxHocTs Bo3nyxa
6.14 DOHeprus TOIMBa. Y IeJbHas TEII0Ta CrOpaHus
[punnunsr pabotsel TemmoBslx asurareneit KIIJI teroBoro
6.15 asurarens. TeroBele IBUTaTENM M 3alllATa OKPYKAOLIEH
Cpelibl
6.16 3aKOH COXpaHEHUs1 U NPEBPALLEHUS SHEPIMH B TEIUIOBBIX
’ mpoiieccax
[IpakTrueckue pabOTHI:
HH#APar###O0nbIT  TI0  OOHApPY)KCHHWIO  JIEUCTBHSI  CHJI
MOJIEKYJIIPHOTO TPUTSKEHUS.
#H#HP ar##H#ONBITHI o BBIPAI[MBAHUIO KPUCTAJJIOB
IIOBAPEHHOM COJIM WIH caxapa.
HH#HPar###ONpIThl 10 HAOTIOAEHUIO TEIJIOBOTO PACHIMPEHUS
ra3oB, )KUJAKOCTEU U TBEPABIX TEJ.
#HHPar###Onpenenenue TaBleHUS Bo3ayXxa B OamioHe
HIIpHIIA.
H#H#HPar##H#ONBITHI, JEMOHCTPUPYIOIIINE 3aBUCUMOCTh
JMaBJICHUST BO3AyXa OT €ro o0béMa U HarpeBaHus WIH
OXJIQXKACHUS.
6.17 #H#Par###IpoBepka THUMOTE3bl JIMHEHHOHW 3aBHCUMOCTHU

JUTMHBI CTOJIOMKA KUJAKOCTU B TEPMOMETPUUIECKON TPyOKe OT
TEMIEPATYyPHI.

###HPar###Habmonenne W3MEHEHHs] BHYTPEHHEH SHEpruu
TeNa B pe3yJibTaTe TeIUIonepeaadd U padoThl BHEITHUX CHJL.
###Par###IccnenoBanue  sSBICHHUST  TEIUIOOOMEHaA  TIpH
CMEIIMBAaHUM XOJOAHON U TOPSYEH BOJIBI.
#H#HPar##H#OnpenesieHue KOJIMYEeCTBA TEIUIOTHI, MOJTYYEHHOTO
BOJIOM TpU TEIUIOOOMEHE C HAarpeTbiM METAJUIMYECKUM
[UTHH]IPOM.

H#HH##Par###Onpenenenue yaenbHON TeIIOEMKOCTH BELIECTBA.
#iParf##lccnenoBanue nporecca HCIapeHus.
#iParf##OnpeneneHue OTHOCUTENIBHOM BIaKHOCTH BO3yXa.
#H##HPar##H#OnpeneneHne yaelbHON TENI0ThI IUIABICHUS JIbIa.




®dusnuecKkue sSBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSIKEHUE
U KalWUIApHBIE ABJIEHUS B MPHUPOJE, KPUCTAILIBI B MPUPOJE,

6.18 uznyudenue CouHla, 3amep3aHue BOJOEMOB, MOPCKHUE OpU3BL;
o0Opa3oBaHHe pOChl, TYMaHa, UHES, CHETa.
Texuuueckue YCTpOMCTBA: KaIuJUIsPBL, [IPUMEPBHI
UCIIOJIb30BAaHUSl ~ KPUCTAJIJIOB, JKUIKOCTHBIH  TEPMOMETP,
6.19 JIaTYUK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS JIOMOB,

TUTPOMETPHI, TICUXPOMETP, MapoBas TypOWHa, ABHUraTelb
BHYTPEHHET0 CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE SABJIEHWA

7.1 DnekTpusanusd Tei. [[Ba poaa 3IeKTpUUECKUX 3apsi0B
B3aumopeiictBue  3apspkeHHBIX  Ten.  3akoH — Kymona
7.2 (3aBHCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apSDKCHHBIX TEN OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEXK/1Y TeJIaMH)
Onexrpuueckoe nose. HanpsEHHOCTh 27EKTPUUECKOTO MOJISL.
7.3 [lpyHnun  cynmepno3uuMM — JJIEKTPUUYECKHUX  Tojedl  (Ha
KaueCTBEHHOM YPOBHE)
Hocutenn  siekTpuyeckMX  3apsAoB.  DJIEMEHTapHBIN
7.4 annekTpudyeckuil 3apsa. Crtpoenue aroma. [IpoBonHuUKM H
JTUAIEKTPUKU
7.5 3aKOH COXpaHEHHMS JIEKTPUUECKOT0 3apsiaa
76 ONEeKTpUUECKUI TOK. Ycenosus CyLIECTBOBAHUSA
' IIEKTPUYECKOT0 TOKA. MICTOYHMKHN OCTOSIHHOIO TOKa
77 JleficTBHSI DJIEKTPUYECKOTO TOKa (TEIIOBOE, XHUMHYECKOE,
’ MarHUTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U razax
78 Onektpuueckas  uenb. Cuia  Toka.  DJIEKTPUUECKOE
' HaIpsHKEHUE
79 ConpoTuBieHHEe MPOBOJHUKA. YAEIBHOE CONPOTUBIICHHE
' BEILIECTBA
7.10 3akon Oma 1S ydacTKa Lenu
711 [TocnenoBarensHOE u HapajuIeIbHOE COEIMHEHUE
' IIPOBOJHHUKOB
712 PaboTa 1 MOIIHOCTH AJIEKTPUUYECKOrO TOKA. 3aKoH JlKoyms —
' Jlenna
713 DneKTpUUecKHe ey U MOTPEOUTEH ANEKTPUIECKON IHEPTUU
’ B ObITy. KOopoTkoe 3aMbikanue
714 IlocrosHHble  MarHuThl.  B3anmoaencTBUE  MOCTOSHHBIX
' MarHuToB
715 MaruauTtHoe nosie. MarHuTHoe noJje 3eMJIU U €ro 3HaueHue IS

JKA3HU HA 3emiie




Oneir Opcrena. MarHuTHOe mMOJ€ 3JIEKTPUUECKOTO TOKa.

716 [IpuMeHeHne 37EKTPOMarHiTOB B TEXHUKE
JlelicTBU€ MarHMTHOrO TIOJISI HAa TPOBOJAHUK C TOKOM.
717 ONEeKTpoABUTaTENIb IOCTOSIHHOTO Toka. Mcmonb3oBaHue
' JIEKTPOJBUraTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe
718 OnbiTel @apazes. SIBleHUE 3JIEKTPOMArHUTHOW HWHIYKIIUH.
' Ipasuiio Jlena
Onektporereparop. CrocoObl MOTYYEHUS DIICKTPHUECKOU
7.19 SHEPTHH. DJICKTPOCTAHIIMKM Ha BO30OHOBIISIEMBIX MCTOYHHKAX
SHEPIruun
[IpakTuyeckue paboOTHI:
OnbITHI 110 HAOMIOACHUIO ANEKTPU3ALINY TNl HHAYKUUEH U TPU
CONPHUKOCHOBEHUHU.
UccnenoBanue  IEUCTBUSL  AIEKTPUYECKOTO  TMOJISI  Ha
IIPOBOJITHUKY U TUDJICKTPUKH.
CbOopka W mipoBepka pPabOThI  AJIEKTPUUYECKOW  IIETH
MOCTOSIHHOTO TOKA.
N3mepenue u peryiupoBaHue CUJIbI TOKA.
N3mepenue u peryivpoBaHuEe HANPSIKEHUSL.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIAYIIETO Yepes
pPEe3UCTOp, OT CONPOTHUBIICHHS PE3UCTOpPA U HANPSIKEHHS Ha
pe3ucrope.
OnbITEL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JJIEKTPHUUECKOTO
CONPOTHUBIIEHNUsS TNPOBOAHUKA OT €ro JUIMHBL, IUIOIIAH
MONEPEUHOr0 CEYEHUsI U MaTepuana.
790 IIpoBepka  mpaBuna  CIOXKEHUS  HANPSHKEHUH — TIpHU

NOCJIEI0BATENIbHOM COEIMHEHNH JIBYX pe3ucTopoB. IIpoBepka
npaBuja JJsi CWJIbl TOKa MpPU MapajuieTbHOM COEIUHEHUU
pesucropoB. OmpeneneHue padOTHl 3IEKTPUYECKOTO TOKa,
uaymero depe3  pesucrop. OmnpeneneHre  MOIIHOCTH
3JEKTPUYECKOTO  TOKA,  BBIAEISEMOM  Ha  PE3HUCTOpE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, MIYIIETO Yepes
JaMIoYKy, OT HampsbkeHuss Ha Hell. Onpenenenue KIT/I
HarpeBatend. lccnenoBaHWe MarHUTHOTO B3aUMOJAEHCTBHUSA
MOCTOSIHHBIX ~ MarHuToB. M3yueHWe MarHMTHOro TMOJIA
MOCTOSTHHBIX MarHUTOB MPU UX OOBEIUHEHUU U Pa3/ICIICHUH.
HccnenoBanue qeiCTBUS JIEKTPUYECKOTO TOKAa HA MATHUTHYO
cTpesiky. ONBIThL, JEMOHCTPUPYIOLIUE 3aBHUCHUMOCTH CHJIBI
B3aUMOJICVCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HamnpaBJIeHUss TOKa B Karymike. V3ydeHwe neucTBus
MarHUTHOTO I0JIS Ha MPOBOAHUK C TOKOM. KOHCTpyHpoBaHue
U u3ydeHue paboTel amekTponBurarens. M3mepenwme KIIJI




BHGKTpOI[BHFaTeHBHOﬁ YCTaHOBKH. OmbITHI IO HNCCICO0OBaHUIO
SABJICHUS 3J'I€KTpOMal"HI/ITHOI\/'I WHIAYKIONHA: HUCCICOOBAaHUC
W3MEHEHMI 3HAUCHUS U HaIrpaBJICHHUA HHAYKIWUOHHOI'O TOKa

Du3nyecKue SBJIEHUS B MPUPOJE: IICKTPUUYECKUE SBICHUS B
atMocdepe, ITEKTPUUECTBO KHUBBIX OPraHU3MOB, MAarHUTHOE

721 noje 3emid, Apeid MON0COB, POJIb MarHUTHOTO MOJS IS
JKU3HU Ha 3eMIie, OJIIPHOE CUSTHUE
TexHudeckue  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIepMmerp,
BOJIBTMETP, PEOCTAT, CUETYUK JJIIEKTPUYECKON DHEPruu,
799 AIIEKTPOOCBETUTENBHbBIE npudopHl, HarpeBaTelIbHbIE
' AIIEKTPONPUOOPHI (mpumepsl), JIIEKTPUYECKUE
IIPEIOXPaHUTENHN, JJIEKTPOMArHUT, JJIEKTPOJIBUTaTEIb

IMOCTOAHHOI'O TOKA, rTCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kon
Kon snementa [IpoBepsiembie 37IEMEHTHI COAEPIKAHUS
paszznena
MEXAHUYECKUE ABJIEHUA

2.1 MGX?:HI/I‘-IGCKOG nBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTEIBbHOCTE MEXaHUYECKOTO IBUKCHUA

8.3 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE
#H##Par##HHepaBHOMepHOE  TIPAMOJIMHEHMHOE  JABUKCHHE.

8.4 Cpenusis 1 MTHOBEHHasi CKOPOCTh Tejia MPU HEPAaBHOMEPHOM
JBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPAMOJIMHENHOE ABUKEHUE

8.6 #iHPar###CBoOonHOe manenue. OnbiTel ["ammes

2 HH#Par##HPaBHOMepHOE ABUKEHUE IO OKpYKHOCTU. [lepron u

8.7 yactota oOpamenusa. JluHeiiHas W yrjoBas CKOPOCTH.
[leHTpOCTpEMUTENBHOE YCKOPEHHE

8.8 [TepssIii 3akoH HproTOHA

8.9 Bropoii 3akon HetoTona

8.10 Tpernii 3akoH HetoToHa

8.11 Hi#HParf##1 [puHIMI Cyneprno3uiuy CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

213 #iHParf##Cuila  TpeHMs: CWila TPEHMsSI CKOJIBKEHHS, CHIIa
TPEHUs MOKOs, APYTUe BUIAbI TPEHUS

2 14 H#HH#Par##H#Cuna TAKECTH W 3aKOH BCEMHUPHOTO TSTOTEHHS.

YckopeHnue cBOOOTHOTO MaICHUS




8.15

JIiBmxenne 1utaHer Bokpyr Comnua. IlepBas kocMuyeckas
cKkopocTh. HeBecoMOCTh 1 nieperpysku

8.16

PaBHOBecue MarepuanbHOi TOUkH. AOCOTIOTHO TBEPAOE TEIO

8.17

H#H##Par##HtPaBHoBecue TBEPIIOTO Tella C 3aKPEIUIEHHOM OCBHIO
BpaieHusi. MoMeHt cuiibl. LleHTp TshkecTn

8.18

Nmnynsc Tena. U3menenne umiysbca. Mmmyisc cuiel

8.19

3aKOH COXpaHEeHHs UMITYJIbCca

8.20

#H#HPart###PeakTUBHOE IBIKEHUE

8.21

Mexannueckasi paboTa U MOIIIHOCTb

8.22

Pabora cun TsKecTH, ynpyroctd, TpeHus. CBsi3b SHEpruu U
paboThl

8.23

[ToTennmanpHas SHEPTUS TeNa, MOJHATOTO HAJl TOBEPXHOCTHIO
3eminn

8.24

[ToreHImanbHast YHEPTUS CHKATON MPYKUHBI

8.25

#i#HParf##Kunernueckas sHeprusa. TeopeMa 0 KMHETHUECKON
SHEpPIrun

8.26

HH##Par###3aKOH COXpaHEHHSI MEXaHUYECKON SHEPTUU

8.27

[IpakTuyeckue pabOTHI:

Ompenenenne cpeaHel CKOPOCTH CKOJBXEHUS Opycka WU
IBUKEHMSI IIapHUKa 10 HAKJIOHHOW miiockocTu. OmnpeneneHue
YCKOpEHHs Tella MpU PaBHOYCKOPEHHOM JABHMXKEHUU IO
HAaKJIOHHOM TUIOCKOCTH.

UccnepoBanue 3aBUCMMOCTM IMYTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauaIbHOW CKOPOCTH.
[IpoBepka runoTe3bl: €Ciau Ipu PaBHOYCKOPEHHOM ABUKEHUU
0e3 HaYaIbHOW CKOPOCTU MyTH OTHOCATCS KaK Psiji HEUETHBIX
qucell, TO COOTBETCTBYIOIIME MPOMEXYTKH  BpEMEHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJIBKEHHUS OT
CWJIBI HOpMaJIbHOTO AaBiieHus. Omnpenenenue kodduuueHTa
TpeHus CKoybxeHus. OnpeneneHue KECTKOCTH MPY>KUHBIL.
Omnpenenenne padOTHl CHIBI TPEHHS TPH PABHOMEPHOM
JNBIWKEHUU  Tela 10  TOPU3OHTAJIbHOM  MOBEPXHOCTH.
Omnpenenenre padOTHl CHIIBI YIPYTOCTH MPHU MOAbEME TPy3a C
MCIOJIb30BAaHUEM HETIOJIBUKHOTO U TIOJIBHYKHOTO OJIOKOB

8.28

duznyeckue SBICHHUSA B npupoac: TMpUIIUBBI W OTJIHMBBI,
JABMOKCHUC IIJ1aHCT ConHeuHoM CHUCTCMBI, PCAKTUBHOC
ABHUIKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuuyeckue ycTpoucTBa: COUAOMETD, JAaTUYUKU MOJIOKEHUS,
PacCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHWYECKUE KOJIEFAHHMA 1 BOJIHBI




9.1

Konebarenbnoe nBuxeHune. OCHOBHBIE XapaKTEPUCTHUKU
KoJIeOaHUI: TIEpUOJ], YacTOTa, aMIUIUTYy1a

9.2

MareMaTtnueckuii ¥ NpPYyKUHHBIM MasTHUKU. [IpeBpamenue
SHEPIUu NpH KoJaeOaTeTbHOM ABHKEHUH

9.3

3aryxatomue  KonebaHus.  BBIHYXIeHHBIE  KOJICOAHUS.
Pe3onanc

9.4

Mexanndeckue BoJHBL. CBoNMCTBA MeXaHMYECKHX BOJIH.
[IpononbHBIE M TONIEPEYHBIE BOJIHBIL. [[7TMHA BOJIHBI U CKOPOCTH
e€ pacrpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM Telle,
CEMCMUYECKIE BOJTHEI

9.5

3ByK. ['poMKOCTB U BbIcOTa 3ByKa. OTpaskeHUE 3ByKa

9.6

Nudpa3Byk u ynbTpa3ByK

9.7

[IpakTuyeckue pabOTHI:

Omnpenenenue YacTOTBI u nepuoaa KosieOaHui
MaTeMaTHYeCKOro MasiTHUKA.

OmpeneneHne 4acTOThl W TEPUOJA KOJEOAHUN TPYKUHHOTO
MasiTHUKa

Uccnenosanue 3aBUCUMOCTH nepuoja KoJIeOaHui
MIOJIBELLIEHHOTO K HUTH Ipy3a OT JUIMHBI HUTH. MccnenoBanue
3aBHCUMOCTH Tlepuoja KojiebaHui NpyKWHHOTO MasiTHUKA OT
Mmacchl Tpy3a. [IpoBepka He3aBHCHMOCTH Hepuojia KojiebaHui
Ipy3a, MOABEIIEHHOI0 K HUTH, OT MAcChl Ipy3a U KECTKOCTHU
npyxuHsbl. I3Mepenue yckopeHus cBOOOAHOTO NaieHUs

9.8

@u3nyeckue SBJIEHUA B INPUPOAE: BOCHPUATHE 3BYKOB
YKUBOTHBIMH, 3€MIIETPSICEHUE, CEICMUYECKUE BOJIHBI, LIYyHAMH,
3X0

9.9

TexHnuueckue YCTpOICTBA: 3XO0JIOT, HCIIOJIb30BaHHUE
yIbTPa3ByKa B OBITY U TEXHHUKE
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OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

ONEeKTPOMarHUTHOE  TOJE.  ODJIEKTPOMArHUTHBIE  BOJIHBIL.

101 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
10.2 [IIxana 31eKTpOMarHUTHBIX BOJIH
10.3 OnekTpoMaruuTHass —npupoja cBera. CKOpoCcTh  CBera.
' BoIHOBBIE CBOICTBA CBETA
[TpakTrueckue pabOTHI:
10.4 N3ydyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C ITOMOLIBIO
MOOMIIBHOTO Tese(hoHa
10.5 dusnyeckue SBICHUS B MPUPOJEC: OMOJOTHYECKOE JCHCTBHE
’ BHJIUMOTO, YJIHTPA(PHOIETOBOTO M PEHTTEHOBCKOTO M3 TyUeHUN
10.6 TexHu4ecKre ycTpoucTBa: UCIOIb30BAHNUE JIEKTPOMATrHUTHBIX

BOJIH JIJISI COTOBOI CBSI3U




CBETOBbBIE ABJIEHUA

11.1 JlyueBast monensb cBera. IcTouHMKH cBeTa
11.2 [IpsamonnHENHOE pacIpOCTPaHEHHUE CBETA
11.3 OTtpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpakKeHUs CBETa
114 [Ipenomnenne cBera. 3akoH mnpenomiieHus cBera. [lomHoe
’ BHYTpPCHHEE OTPaKCHUE CBETA
11.5 JInnza. Xon nydei B JIMH3E
11.6 OnTuueckas cucrema goroanmnapara, MUKPOCKOIIa U TeJIeCKOoma
117 I'ma3  kak  onruuyeckas  cucreMa.  biauszopykocts U
' NATbHO30PKOCTh
118 Paznoxxenne Oenoro cera B crektp. Omnbitel HpbroToOHa.
' CrnoxxeHue cieKTpaibHBIX I[BETOB. Jlucnepcust cBeTa
[TpakTrueckue pabOTHI:
#H##Par##HtccienoBaHue  3aBUCUMOCTH  yIjla  OTPa)XKECHHs
CBETOBOIO JIy4a OT YIJIa MajeHHUs.
11 H#H##Par###13yuenne XxapakTeprUCTUK H300paKEeHHSI TIPEIMETa B
IIJIOCKOM 3€pKalie.
#i#HParf##lccnenoBaHnue 3aBUCHUMOCTH  yIVla MPEJIOMIICHUS
CBETOBOTO Jiyya OT yrja MaJieHUs Ha TPaHMIE «BO3IYyX —
11.9 CTEKJIO».
#H##Par##H lonyyenue N300paKeHHI c IIOMOIIBIO
coOuparoIe TUH3bI.
H#H#Par##HOnpenenenme dboxycHOTO paccrosiHus 51
ONTHUYECKOMN CHIIBI COOMPAIONIEH JTMH3HI.
HH#HPar####ONBITHI 10 Pa3JI0KEHUIO O0EJI0ro CBEeTa B CIIEKTP.
#H##H#Par###ONBITH 10 BOCHPUITHIO 1[BETA NMPEAMETOB MPU HUX
HaAOII0ICHUH Yepe3 I[BETOBBIC (PUIBTPHI
®dusnyeckue sABICHUS B npupoje: 3atMenus Conxua u JIyHsl,
11.10 [BETa TeJl, ONTHUYECKUE SBICHHUS B arMmocdepe (1Ber Hebda,
pedpakius, pagyra, MUPax)
1111 TexHu4eckne yCTpOMCTBA: OYKH, TMEpuUCKom, (oTroammapar,
) ONTUYECKUE CBETOBOIBI
KBAHTOBBIE ABJIEHUA
121 Omnbitel Pe3epdopna u muranerapHas Mojelnb aroma. Mojeinb
’ aroma bopa
12 122 HUcnyckanne u morjiouieHue cBera aToMoM. KBaHTBHL
’ JInHeWvaThIe CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, 6eTa- U raMmMa-u3IydeHHs
124 Crtpoenne aToMHOro siapa. HykiioHHast Moziesib aTOMHOTO sIApa.
’ N3oTors




PagnoaktuBubie  npeBpamenus. Ilepuon  momypacmana

12.5
aTOMHBIX SAEP
12.6 SAnepHble peakuuu. 3aKOHBl COXpPaHEHMsI 3apsiioBOTO U
' MacCOBOT'O YHCEI
12.7 DHeprus CBA31 aTOMHBIX sifiep. CBsI3b MacChl U SHEPTUHU
12.8 Peaknun cuntesa um penenus spep. Vcrounuku sHEpruu
' CouHiia u 3BE31
12.9 Snepnasa sHepretuka. JleicTBUE paguOAKTUBHBIX H3Ty4CHUN
’ Ha )KUBBIC OPTaHU3MbI
[TpakTrueckue pabOTHI:
Habntoienne CriiomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUECHHUS.
12.10 UccnenoBanue TpPEeKOB: H3MEPEHHE HHEPIHM  YACTHUIBIIO
TOopMO3HOMY ITyTH (TI0 poTorpadusm).
W3mepenue paanoakTHBHOTO (GoHA
duznyeckue  SBICHUS B IPUPOJE: €CTECTBEHHBIN
1211 paMoOaKTUBHBIN (OH, KOCMHUYECKHE JIy4d, pPaguOaKTHBHOE
’ M3JIy4eHUE NPUPOAHBIX MUHEPAIIOB, ACHCTBUE PATMOAKTUBHBIX
M3JIy4eHUI Ha OPraHu3M YeJIOBEeKa
12.12 TexHudeckue yCTPONCTBA: CIEKTPOCKOI, WHIAWBUIYAJIBHBIN

TO3UMETP, Kamepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHMSA K IPEAMETHBIM pe3yJbTaTaM 0a30B0r0
YPOBHSI OCBOCHUS OCHOBHOM 00pa3oBaTe/IbHOM MPOrpaMMbl
OCHOBHOTO0 0011ero oopaszopanus Ha ocHoBe PI'OC

[Tonumanue ponu GU3MKKU B HAYYHOU KapTUHE MHUPa; cHOPMUPOBAHHOCTD
0a30BbIX MPEJCTABICHUNA O 3aKOHOMEPHOW CBS3M W II03HABAEMOCTH
SBJICHMH  MHpUPOABI, O POIM  IKCIepuMeHTa B  (usmke, o0
cucTeMooOpa3yomeil ponu (QU3MKA B pa3BUTHM €CTECTBEHHBIX HayK,
TEXHUKU M TEXHOJOTHM, 00 BOMIONUHN (PU3NYECKUX 3HAHUN M UX POJIU B
LIEJIOCTHON €CTECTBEHHOHAYYHON KapTUHE MHUpPA, O BKJIAJI€ POCCUHCKUX U
3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, O0BSICHEHUE TIPOIIECCOB
OKpPYXaroIlero Mupa, pa3BUTHE TEXHUKHU U TEXHOJIOTHH

3HaHUs 0 BHAAX MaTepHH (BEIIECTBO U T0JIE), O ABHKEHUHU KaK CTIIOco0e
CYLIECTBOBaHMs MaTepuH, 00 aTOMHO-MOJICKYJSIPHOM TEOPUH CTPOCHHS
BEIIECTBA, O (PU3MUECKON CYUTHOCTH SBJICHHNA MPUPOABI (MEXaHUYECKUX,
TCIIJIOBBIX, BHGKTpOMaFHI/ITHBIX nu KBaHTOBBIX); yMeHI/Ie paBJ’II/I‘IaTB
SABJICHUA 110 OIIMCAHHUIO HUX xapaKTeprIx CBOI>'ICTB U Ha OCHOBC OIIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3UYecKOoe SBIICHUE; YMEHHUE PacIiO3HABATh
MPOSIBJICHUE HM3YUYCHHBIX (DU3MUYCCKUX SIBJICHUH B OKpPYXKArOIIEeM MHPE,
BBIJICIISISI X CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH)

Bnanenue ocHoBaMu MOHSTHIHOTO ammapara ¥ CUMBOJHWYECKOIO SI3bIKa
(GU3MKY W HCIONB30BAHME WX JJISl PEIICHUS Y4YeOHBIX 3a/ady; YMEHHe
XapaKTepU30BaTh CBOWCTBA Tel, (U3NYECKUE SBICHUS W MPOLECCHI,
UCHOJNB3Ys (yHIaMEHTAIbHbIE U SMIIMPUUECKHUE 3aKOHBI

YMeHue ONnucChIBaTh M3yYEHHBIC CBOMCTBA Tell W ()M3UYECKHUE SIBIICHUS,
UCTIONB3YS (PU3UUECKUE BETHUNHBI

Brnanenue ocHoOBaMH METOIOB HAyYHOTO TIO3HAHUS C YIETOM COOITIOICHHS
npaBujI 6e30macHoOro Tpyaa: HabmoneHne PU3NIECKUX SBJICHUMN:

YMEHHE CaMOCTOSITEIbHO COOMpATh 3KCIEPHUMEHTAIBHYIO YCTaHOBKY W3
JAHHOTO Habopa 00OPYIO0BAHUS 110 HHCTPYKIIUH, OTIUCHIBATH XOJI OIBITA U
3aIMCBIBATh €TO PE3YIbTAThI, (POPMYIUPOBATH BHIBOJIBI,

MMPOBCACHUC MNPAMBIX U KOCBCHHBIX I/IBMQPGHHI\/'I (bI/I3I/I‘-I€CKI/IX BCIIMYHNH:
YMEHHE  IUIAHUPOBaTh  HW3MEPEHUs, CaMOCTOSATEIBHO  COOHMpaTh
IKCIEPUMEHTAIBHYIO YCTAaHOBKY 110 MHCTPYKIIWH, BBIYUCIATH 3HAYCHUE
BEJIMYMHBI U aHAIM3UPOBATH MOJTyYEHHBIE PE3YIIBTAThI C YIETOM 3aJaHHOM
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUH;

IMPOBCACHUC HECIIOXXHbBIX SKCIICPUMCHTAIIbHBIX HCCHeﬂOBaHHﬁ;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U ITPOBOJIUTH
HCCJIICAOBAHUC 110 MHCTPYKIUHU, NPCACTABIIATE MOJYUCHHBIC 3aBUCUMOCTHU




¢u3nUecKuX BEJIWYMH B BUAE TaOIUI W TpadUKOB, YUYHUTHIBATbH
HOTPENTHOCTH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM HCCIIeIOBAHUS

[TonnMaHMe XapakTEepPHBIX CBOUCTB (PU3NUECKUX MOesIel (MaTepraabHas
TOYKa, a0COJIIOTHO TBEPJOE TEJO, MOJEIIN CTPOCHUS T'a30B, KUAKOCTEH U
TBEPABIX TeJl, IIJIAHETapHasl MOJENIb aTOMa, HyKJIIOHHAsI MOJIEIb aTOMHOTO
SA7Ipa) U YMEHUE IPUMEHATD UX JJIs1 O0bSICHEHUS (PU3MUECKUX POIIECCOB

YMeHue o0bACHATh (PU3NYECKHE MTPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CUTyallMil INPAaKTUKO-OPUEHTUPOBAHHOI'O XapakrTepa, B
YaCTHOCTH, BBIABIIATh I[PUYMHHO-CICJCTBEHHbIE CBS3H M CTPOUTH
00BSICHEHHE C ONOpOW HAa M3yYeHHBIE CBOWCTBA (PU3NUECKUX SIBICHUM,
¢du3nUeckre 3aKOHbI, 3aKOHOMEPHOCTH U MOZEITH

YMenue pemarh pacuéTHble 3a1auu (Ha 6a3e 2 — 3 ypaBHEHU ), UCIIONB3YS
3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3UUECKUE BETUYMHBI, B YACTHOCTH,
3aMMChIBaTh KPATKOE YCIOBHE 33J]auM, BBIBIATH HEIOCTAIOUINE JaHHBIE,
BBIOMpPATh 3aKOHBI U (OpMyIbl, HEOOXOAMMBbIE JUIsI €€ pelleHus,
UCIOJIb30BaTh CIPAaBOYHBIE JaHHbIE, NMPOBOAUTH PACUETHl M OLIEHUBATH
PEaTMCTHYHOCTD TOyYCHHOTO 3HAYCHNS (PU3NIEeCKON BETMYMHBI, yMEHHE
OTIPEIETATh PAa3MEPHOCTh (DU3NYECKOW BEIMYMHBI, IOIYYEHHOM NpHU
peLIeHNH 3a1a9u

YMeHHe XapakTepu30BaTh IPUHIUIILI IEUCTBUSA TEXHUYECKUX YCTPOUCTB,
B TOM YHCJIE€ OBITOBBIX MPUOOPOB, U MPOMBIIIJICHHBIX TEXHOJIOTHYECKUX
IPOLIECCOB MO MX OIMCAHUIO, UCHOJIb3YsI 3HAHHSI O CBOMCTBAaX (PU3NUECKUX
SIBJICHHH ¥ HEOOXO0IMMBIE (PU3HYECKUE 3aKOHOMEPHOCTH
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YMeHue ucnoiabp30BaTh 3HaHUA O (PU3NYECKUX SBICHUSAX B MOBCEIHEBHOM
KHU3HU 7151 o0ecriedeHus: 0e30MacHOCTH Ipu OOpamieHuu ¢ OBITOBBIMH
npubopaMu M TEXHUYECKHMMHU YCTPOHCTBAMH, COXpPAHEHUS 370POBBS H
COOJIIOICHUSI HOPM AKOJIOTHYECKOTO TIOBEIECHHUS B OKPYXKAIOLIEH cpere;
NOHMMaHHE HEOOXOANMOCTH NPUMEHEHHS JOCTIDKEHHH (QH3UKH U
TEXHOJIOTUH IS PAIlHOHATBHOTO MPUPOIOTIOIH30BAHUS
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OnbIT mOMCKa, TMpeoOpa3oBaHMS M TNPEACTaBICHUS HHG(OpMAIH
(GU3UYECKOTO  COJAEpX)aHUA C  HMCIOJIb30BaHWEM  HMH(POPMAIIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH; YMEHHE OIICHWBAaTh JOCTOBEPHOCTH
MOJIydeHHOW HWHGPOpMAIlMM HAa OCHOBE HWMEIOIIMXCA 3HAHUU |
JIOTIOJTHUTEIFHBIX UCTOYHUKOB; YMEHHUE HCIIOJIb30BaTh MPH BBITIOJTHEHUT
y4eOHBIX 3a/JlaHuil  HAYYHO-TIONYJSIPHYIO JIUTEPATypy (PU3UIECKOTO
COJIepKaHusA, CIIPaBOYHbIE MaTepHalbl, pecypchl ceTu VIHTepHeT;
BJaJicHHE 0a30BBIMU HAaBBIKAMHU MPEOOpa30BaHMs HH(POPMAIIUHN U3 OJHOM
3HaKOBOM CHCTEMBl B JpYyryl0; yMEHHE CO3/1aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOIICHWS Ha OCHOBE WH(OpPMAIUN U3
HECKOJIbKUX UCTOYHHUKOB




INIEPEYEHDb 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D
1O ®U3UKE

K IIpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
on

1 MEXAHUWYECKUE ABJIEHUA

Mexanuueckoe JBIDKECHUE. MarepuanbHas TOYKA. Cucrema oTcuéTa.

1.1
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOoMepHOEe M HepaBHOMepHOe ABWKEeHHE. CpemHsia ckopocTb. Dopmyna miist
1.2 BBIYHCICHHS CpeaHEeN CKOPOCTH: V = S/t

PaBHOMepHOE NPSAMONMHENHOE IBH)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT
BPEMEHH B CIIy4yae paBHOMEPHOTO MPSIMOJIMHEHMHOTO IBHKEHUS:

1.3 xX(#)=x,+vt

I'paguky  3aBUCUMOCTM OT BpPEMEHHM JJI HPOEKIMH CKOPOCTH, IPOEKIHUU
IIEpPEMELEHMS, TyTH, KOOPIUHATHI TP PAaBHOMEPHOM INPSMOJIMHENHOM JBUKEHUH

3aBUCHUMOCTh KOOpJAWHATBHl Te€jla OT BPEMEHH B Clly4ae paBHOYCKOPEHHOIO
MPSIMOJIUHEIHOTO JIBUKCHHUS:

| 3] [y

Sy(f)=vp, *i+ay*

@opMyIIbl 1J1 TPOEKIUH NTEPEMELIEHUS, TPOEKIMU CKOPOCTH U MPOEKIINHN YCKOPEHUS
IIPY paBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBUKEHUU:

2

t
1.4 'Sx(r)zvﬂx'r_"ax'?‘
U_‘_(f):l)ﬂ_\_—l-ﬂj‘_ 1,

a.(f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

I'padyixu 3aBUCUMOCTH OT BPEMEHH ISl TPOEKLUHU YCKOPEHUs, IPOCKIIMHU CKOPOCTH,
IIPOCKLUN IIEPEMEIIEHUs, KOOPAUHATHl IPU PAaBHOYCKOPEHHOM IIPSIMOJIMHEHHOM
JBUKEHUH

CBobognoe mnaaenue. dopmynbl, OmuchIBarOlMe CBOOOAHOE TMaJeHUE Tena 10
L5 BEPTUKAIM (ABM)KEHUE Tejla BHU3 WJIM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3EMIIH).
' I'padvku 3aBUCUMOCTH OT BpEMEHU ISl TPOSKIIMH yCKOPEHUS, TPOSKIIMHA CKOPOCTH U

KOOPAWHATHI ITpU CBO60,Z[HOM MaaCHUM TCJIa IO BEPTUKAIIN

CkopocTh paBHOMEPHOTO JBMKEHHUSI TeJia 10 OKpyXKHOCTH. HampaBienue ckopocTu.
1.6  @opmyna Uil BBIYMCIEHUS CKOPOCTH YEpe3 pPaaUuyC OKPYKHOCTH M TMEPHO]
oOpareHus:




LlenTpocTpemMutenbHoe  yckopeHue.  HampaBieHue — LEHTPOCTPEMHUTEIHHOIO
yckopenus. @opmyia 175 BEIYUCICHUS YCKOPEHUS:

b
“R
®opmyiia, cBsI3bIBalOLIas MEPUOJ U YaCTOTY OOpalleHUS:
v=l
T

Macca. ITnotHocts Bemecta. @opmyia i BBIYUCICHUS IIJIOTHOCTH:

_om

1.7 V
1.8 | Cuna— BekropHas ¢usnueckas Benuunna. CliokeHue Cuil
1.9  SBnenue nnepumu. [lepBoiii 3akon HetoToHa
Bropoii 3akoH HeroTona:
F=m-d
1.10
CoHanpaBIe€HHOCTh BEKTOPA YCKOPEHHUS T€JIa U BEKTOPa CUJIbI, IEUCTBYIOIIECH Ha
TEJO
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 F. P _‘F.I.—2~2
Tpenue nokos u TpeHue CKoOJbKeHHs. Popmyrna JUisi BBIYUCICHUS MOIYJIS CHUIIbI
TPEHUS CKOJIbKEHUS:
F_=u-N
1.12 =M
Hedopmarus Tena. Yopyrue v Heynpyrue aedopmanun. 3aKoH yrnpyroi nedopmaniu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHOe TAroreHue. 3aKOH BCEMUPHOT'O TATOTEHUS:




My -1,
F=G.—1 _2

'L
Cuna 1spkecTu. Y CKOpeHHe CBOOOIHOTO MaCHMSL.

®opmyiia 17151 BBIYUCICHUS CHITBI TSHKECTH BOIM3H nmoBepxHocTH 3emin: F = mg.
JBmxenue mnanet Bokpyr Connua. [lepBas kocMudeckast cCkopocTs. HeBecoMoCTh 1

neperpys3Ku

Wmnynbce Tena — BeKTopHast pu3nyeckasi BeIHUMHA.
1.15 b=mo

Nmnynec cucremsl tei. M3menenue ummynbca. IMmyibsce cumsl

3aK0H COXpaHEHUs UMITYJIbCa JJISI 3AMKHYTON CUCTEMBI TEJI:
1.16  D=myU +in,U, =const

PeakTuBHOE IBUXKECHUE

Mexanunueckas padota. @opmya aisi BBIYUCICHUS paOOThI CHIIBL:

A=Fsooscx

Mexanuueckass MOIIHOCTE:
1.17

N=24
I

Kunetnueckas u NMOTCHIUAJIbHAas SHCPIrus. d)opMyJIa JJIs1 BBIYUCJIICHUA
KUHETUYECKON SHEPIUH:

2
118 Teopema o kuHEeTHUECKOM YHEPTUN. DOpMyJia ISl BBIYUCICHUS TOTEHIUAIBHOMN
) SHEPTUHM Tella, OAHIATOrO

Hag 3eMIIEH:

E,= mgh

Mexanudeckas SHEpIUs:

E=E;+E,

1.19 .
3aKOH coXpaHEeHMs] MexaHN4ecKoi sHeprun. GopmyJia s 3aKOHA COXpaHEHUs

MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBparnieHne MexaHU4EeCKOW SYHEPTUH MPU HATUYUK CUJTBI TPEHHUS.

[IpocTble MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
1.20  Peruar. MomeHT cuibl: M - FI.
VYcnoBue paBHOBECHS pblyara:




M +M +..=0
[MonBwxHBIN 1 HenoABWKHBIN O1oku. KIT/] mpocThIX MeXxaHU3MOB,

n= Anonesaas

A‘S&TIMHH

1.21

JlaBineHue TBEPAOIO Tena.
@opMyia s BBIYMCIICHUS JABJICHUS TBEPLOIO Tena:
F
P= S
JHasnenue raza. ATMochepHoe JaBlieHHE.
I'mppocTaTnyeckoe 1aBlIeHUE BHYTPU KUIAKOCTH.
@opMyia 1 BBIYMCIICHUS 1ABJICHNS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnudeckuil mpecc

1.23

3akoH Apxumena. @opMmyiia Juist ONIPEAEICHHS BBITAIKUBAIOIIEH CUIIBL, NEHCTBYOIIEN
Ha TeJo, NOTpyKEHHOE B )KUJKOCTb UJIU Ia3:

Fa =pgV

YcaoBue miapanus teja. [lnapanue CYZ0B 1 BO3QYyXOILIaBaAHUC

1.24

Mexanndeckue KoneOanus. AMIUTUTYAQ, IEPUOJ B YacToTa Kosnebanuii. dopmyna,
CBSI3BIBAIOIAS YACTOTY U MEPHOJ KOJIeOaHMIA:

1.25

MareMarnueckuii ¥ NPYXKHHHbIM MasTHUKUA. [IpeBpamieHue »dHepruu IpHu
KoJ1e0aTeIbHOM JIBUKECHUN

1.26

3aryxatomue kojiebanus. BeinyxieHHble Koiebanus. Pezonanc

1.27

Mexannueckue BOJIHBL. [IpomoJsibHBIE W TONEpEYHbIE BOJIHBL. [[IMHA BOJHBI U
CKOpPOCTb PacrpOCTPaHECHUS BOJHBI:

L=uv-T

1.28

3ByK. ' poMKOCTh M BbICOTa 3ByKa. OTpa)keHHe 3BYKOBOW BOJIHBI Ha TPaHULE ABYX
cpen. UHdpa3Byk U yIbTpa3ByK

1.29

Ilpakmuueckue pabomol

N3Mepenne cpenaHedl IIJIOTHOCTHM BEIIECTBA; AapXHUMEAOBOM CHJIBI; KECTKOCTH
MPYKUHBI, KOI(P(GUIIMEHTA TPEHHS CKOJBXKEHHUS; pabOThl CHJIBI TPEHHS, CHJIBI
YIPYTrOCTH; CPEAHEH CKOPOCTH MBM)KCHHS Opycka IO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHus Opycka MpH JBMKEHUU MO0 HAKIOHHOMW IJIOCKOCTH; YaCTOTHI M MEPHOAA
KojeOaHWi MaTeMaTUYeCKOr0 MAasTHHMKA; YacTOThl M Tepuoja KoJjeOaHui




NpPY>KUHHOTO MasiTHUKA,; MOMEHTA CHJIBI, JAEHCTBYIOLIET0 Ha pbIuar; paboThl CHUJIIBI
YOPYTOCTH MpU MOABEME I'py3a € MOMOIIbIO HETOABMXKHOTO OJI0Ka; pabOThI CHUJIIBI
YOPYTOCTH MpHU NOIBEME Ipy3a ¢ TOMOIIBIO MOJBHKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHJIBI OT 00bEMa MOTPYKEHHOW YacTH
Tela U OT IJIOTHOCTH >KUJKOCTH;, HE3aBUCUMOCTHU BBITAJKUBAIOIIEH CHIIBI OT MacChl
TCJIa; CWJIbI TPCHHUA CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O JaBJICHUA M OT poAa
MOBEPXHOCTHU; CHJIBI YIIPYTOCTH, BO3HUKAIOIIECH B IPY>KUHE, OT CTETIEHH edopMaluu
NPY>KUHBI, YCKOpEHHs OpycKa OT yrJla HaKJIOHa HaIllpaBIISIOLICH; eproaa (4acTOThI)
KoJjeOaHWuil HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; TIEpUOAa KOJeOaHUN TPy KHHHOTO
MassTHUKa OT MACChl I'py3a U JKECTKOCTU MPYKUHBI; UCCIICAOBAHNUC HC3aBUCUMOCTU
nepuoja KojiebaHW HUTSHOTO MasTHHKA OT Macchl rpysa. IIpoBepka ycroBus
paBHOBECHS phluara

Dusuueckue A61eHUs 8 Npupooe: TIPUMEPHI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSMU B
JKUBOU U HEXXUBOU IPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI
U OTJIUBBI, IBWKeHUE IUIaHeT COIMHEYHOM CHCTEMBI, pEaKTUBHOE JBM)KCHUE KHBBIX

1.30 OpPraHU3MOB, pblUar B Teje YeJ0oBeKa, BIUsSHIE aTMOC(EepHOro AaBlIeHUs Ha KUBOI
OpraHu3M, IUIaBaHUE pPbIO, BOCHPUSTHE 3BYKOB JKUBOTHBIMU, 3E€MJIETPSACEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoiicmeéa: CHUJOMETP, AATYUKUA TIOJOKEHHS, PACCTOSIHUS U
YCKOpPEHUs, JOWHAMOMETp, NOJAIUIMIHUKHK, PpPAKEThl, pbl¥ar, MOABUXHBIM U

131 HEMOJIBWKHBIM OJIOKM, HAaKJIOHHas IJIOCKOCTh, IPOCThIE MEXaHWU3Mbl B OBITY,

’ COOOIIAIONTNECS] COCYNbl, YCTPOMCTBO BOJONPOBOJA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapomeTp, BBICOTOMEp, TOPIIHEBOM HACcOC, apeoMeTp, 3XOJoT,
HCIIOJIb30BaHUE YIbTPa3BYyKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOPUU CTPOEHUsSI BELIECTBA.

2.1 Mogenu  TBEPAOrO, IKHAKOTO M ra3oo0pa3HOrO0  COCTOSHUN  BEIIECTBA.
Kpucrannuueckue u amopdHbIe Tena

9 JIBr>keHue yactuil BemecTBa. CBsI3b CKOPOCTH JIBMKEHHUS YaCTHUIL C TEMIIEPATYpPOil.

’ BbpoyHoBckoe nBmxenue, nuddy3us

2.3 CmauuBaHue U KanWJUISIPHBIE SIBIICHUS

2.4  TemnnoBoe pacuIMpEeHUE U CKATUE

2.5 = TennoBoe paBHOBECHE

26 Buytpennsis sneprus. Pabora u Temionepeaya Kak crniocoObl U3MEHEHUs BHYTPEHHEN

' SHEPrUuu

2.7 Buae! Tenonepenaun: TENI0MPOBOAHOCTh, KOHBEKIIMS, U3ITyUEHUE
HarpeBanue u oxnaxnaenue ten. KonudecTBo TEMIoThl. Y AelIbHAS TEIOEMKOCTD:

28 o=cm(ty-1)
3aK0H COXpaHEeHHsI SHEPTUH B TEILJIOBBIX MpolieccaxX. Y paBHEHHE TEIUIOBOTO OalaHca:

2.9

O +0,+..=0




Hcnapenue u koHeHcanus. Mi3sMeHeHne BHYTpEHHEN SHEPTUU B IIPOLIECCE UCTIAPEHUS

2.10 1 KoHeHcanuu. Kunenue sxuakocT. Y ieipHas TerioTa napoodpazoBanus: L = O/m
2.11  BnaxHocTb BO31yXa
[InaBnenue u kpuctasmmzanus. MI3MeHeHrne BHYTpEHHEN SHEPIUM NP TUIABJICHUH U
KPUCTAJUIM3alUU. Y eNbHAs TEIUIOTa IIaBICHUS:
2.12
Q
& m
’ 13 BHyTpeHHss 3Heprust cropaHus TOIUIMBA. Y AENIbHAS TEIUIOTA CrOpaHus TOIUIMBA: g =
' O/m
2.14  Tpunrmmns! padots! TerwioBsix nurateneii. KI1J[ TermmoBoro asurarens
IIpaxmuueckue pabomol
N3mepenne yaenbHOM TEMJIOEMKOCTH METAUIMYECKOr0 LUJIMHIPA; KOJIWYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOH KOMHATHOM TeMmnepaTypbl (MKCHPOBAHHOM Macchl, B
515 KOTOpYIO OmyIeH HarpeThli HUWIMHJP; KOJINYECTBA TEIJIOTHI, OTAAHHOTO HarpeThiM
' LIMHIPOM, I10CIIE OIYCKaHUs €r0 B BOAY KOMHATHOM TeMIEpaTypbl; OTHOCUTENBHON
BJIQ)KHOCTH BO3]lyXa; YJEJIbHOM TEIUIOTHI IU1aBieHus Jpaa. MccienoBanue n3aMeHeHus
TEMIIEpPaTypbl BOJABI MpPH DPA3NIUYHBIX YCIOBUSX; SBJICHHUS TeIJIOOOMEHa Mpu
CMEUIMBAHNUU XOJIOAHOW U ropsue BOABL; MPOLECca UCTIapEHUS
Qusuueckue a61eHUs 6 Npupooe: TOBEPXHOCTHOE HATSDKEHUE W KalWJUIAPHBIE
2.16  sABmeHus B NIpUpPOJE, KpUCTAIBl B Ipupoze, uzinydeHue CosHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEesl, CHera
Texnuueckue ycmpoucmea. KalWUISPbI, HNPUMEPHl HCIOJIB30BAHUS KpPUCTAIIOB,
2.17  XUAKOCTHBIM TEPMOMETP, NaTYUK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOIIJIEHUS JOMOB,
THUTPOMETPHI, IICUXPOMETP, TapoBast TypOUHa, IBUTATENIb BHYTPEHHETO CTOPAHHUS
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 OnexTpuszanus Tei. J[Ba BUaa 3JeKTPUUECKHUX 3apsiioB
3.2 BzaumojelcTBUE 3apsiKEHHBIX Tel. 3akoH Kynona
3.3 ' 3akoH coxpaHEHHs JIEKTPUUECKOIo 3apsaa
34 OnekTpuyeckoe mosne. Hanpsok€HHOCTH  dyiekTpuyeckoro  moda.  [IpuHumn
’ CYIEPIIO3UIINHU HJIEKTPUUYECKHUX T0JIel (Ha Ka4eCTBEHHOM YPOBHE)
15 Hocurenn osnextpuueckux 3apsaoB. JlecTBHE  ANEKTPUYECKOTO TMOJsA  Ha
’ aeKTpUUecKue 3apaabl. [I[poBOAHUKH U TUANEKTPUKH
IlocTosiHHBIN 3yekTpuYeckuil Tok. JlelcTBusa 3nekTpuueckoro toka. Cuiia Toka.
3.6 = Hampsokenue.
I=q/t, U=A4/4
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHHUE:!
' R = pl/S
3.8 3akon OMa jutst yuacTka siektpudeckon nenu: [ = U/R
3.9 = IlocnenoBarenbHOE COEIMHEHNE IIPOBOIHUKOB:




1, =1, U=U,+U,. R=R +R,
[TapannensHOE cOeqMHEHNE TPOBOJHUKOB PABHOT'O CONMPOTHUBIICHUS:

U=UgI=I+I;R=2.
- - 2

e

CMelranHbIe COCAUHCHUA ITPOBOAHNKOB

3.10  PaGota m MOUTHOCTH dJIeKTpuueckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyins — Jlenna:
3.11 o-I 2 Ry
312 OnbIT OpcTena. MarHuTHOE MOJIe MPSAMOro MPOBOAHUKA C TOKOM. JIMHUM MarHUTHOM
) UHTYKIIAA
3.13 | MarguTtHoe noJje MOCTOSHHOro MarauTa. B3zanMoaelicTBUE ITIOCTOSHHBIX MAarHUTOB
3.14 | JlelicTBMEe MarHUTHOI'O OJISl HA POBOJHUK C TOKOM
3.15  Omnertel ®apanes. SABneHue 3A€KTPOMarHuTHON MHAYKIMU. [IpaBuiio Jlenna
IIpakmuyeckue pabomul
N3mepenue 3eKTpruyecKoro CONpOTUBIICHUS PE3UCTOPA; MOLTHOCTH 3JIEKTPUUECKOTO
TOKa; pabOTHI ANEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCUMOCTH CHUJTBI TOKA, BO3HUKAIOIIETO B MPOBOTHUKE (PE3UCTOPHI,
316 JIaMIIOYKa), OT HAMPSHKEHUS Ha KOHIaX MPOBOIHMKA; 3aBUCUMOCTH COITPOTUBIICHHS OT
’ JUIMHBI TPOBOJIHUKA, IUIOMIAJM €ro IIONEPEeYHOTr0 CEeUeHUss U  YJEJNbHOIo
COIPOTHUBIICHUSI.
[IpoBepka mnpaBuiia A7 DJIEKTPUUYECKOTO HANPSKEHUS MPU TOCIEI0BATEIBHOM
COCIMHEHUH TMPOBOJHUKOB; TMpaBUiia [JIsl CHUJIBl DJIEKTPUUECKOrO0 TOKa TMpHU
napajuieIbHOM CO€IMHEHUH MPOBOJAHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qusuyeckue A6NeHUs 6 Npupoode: BIEKTPUYECKHE sBIEHUS B aTMmocdepe,
3.17  DNEKTPUYECTBO KUBBIX OPTaHU3MOB, MArHUTHOE TI0JIC 3eMJTH, APEid MOITIOCOB, POIb
MarHMTHOTO TOJIS AJIs )KU3HU Ha 3emiie, MOJISIPHOE CUSIHUE
Texuuueckue ycmpoticmsa: 31EKTPOCKOI, aMIEPMETP, BOJILTMETP, PEOCTaT, CUETUUK
118 ANEKTPUYECKON DHEPruM, dSJIEKTPOOCBETHTENbHBIE MPUOOPHI, HarpeBareiIbHbIC
' AIEKTPONPUOOPHI (IPUMEPHI), AICKTPUUCCKHE MPETOXPAHUTETH, IJICKTPOMArHHUT,
ANEKTPOABHUTaTENb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSHHOTO TOKA
3.19 | DOnexrtpoMarHuTHble BoJHBIL. [lIkana 31€KTpOMarHUTHBIX BOJIH
3.20  JlyueBas mozens cBeta. [IpsiMmonmHeliHOE pacipOCTpaHEHUE CBETA
3.21  3axoH oTtpaxeHus cera. [lnockoe 3epkano
3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIOMIIEHHSI CBETA
3.23  Jlucnepcus cBeta
394 JInnza. Xop myuedt B inH3e. @OKYCHOE pacCTOsIHUE JIMH3bL. ONTHYECKAs CHJIA JIMH3BL:
' D=1/F
3.25 TI'ma3 kak ontuyeckas cucrema. OnrTuueckue mpudopsl




IIpakmuyeckue pabomul

###Par###I3MepeHre  ONTHUYECKON CHJIBI  COOMparomiel  JHH3bI;  (HOKYCHOTO
paccTosiHUsI cOOMparomei JIMH3bI (10 CBOMCTBY PAaBEHCTBA Pa3MEpOB IMpEaMeTa U
n300pakeHMs, KOrJa MPEAMET pAaclojoKeH B JIBOWHOM (OKyce), IoKa3zaTess

3.26  mOpesoOMJICHHS CTEKIa.
#i#Par#t#llccienoBanue CBOMCTBa HM300paXKEHMS, IOJYYEHHOTO C TOMOIIBIO
cobuparomiell JTMH3bI; U3MEHEHUS! (POKYCHOT'O PACCTOSHUS JIBYX CIOKEHHBIX JIMH3;
3aBUCHUMOCTH yTIja IpPEJOMJICHHUS CBETOBOTO Jyd4a OT yIJia HaJeHUs Ha TpaHMIIEe
«BO3IYX — CTEKIIO»
397 Quszuueckue sasnenus 6 npupooe: 3atMmenus ComHna u JIyHsl, IBeTa Tel, ONTHYECKHE
’ ABIICHUS B aTMocdepe (uBeT HeOa, pedpakius, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea. 09KA, IEPUCKOII, (OTOAITAPAT, ONTHIESCKUE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
41 PannoaktuBHOCTh. Anbda-, Oerta-, ramma-uznydeHus. Peaknum anbda-u Oera-
’ pacrnaza
4.2 OmsiTel Pezepdopna no paccesnuro anbha-vactuil. [lnanerapuas Mmoaens atoma
4.3 CocraB aToMHOTO0 siapa. M30Tomb!
4.4  Ilepuon nomypacnaaa aTOMHBIX JIEP
4.5 | Snepnble peakiuu. 3aKOHBI COXPaHEHUSI 3aPsAI0BOIO K MACCOBOTO YHCEI
Dusuueckue s61eHUA 8 Npupode. €CTECTBEHHBIN pPaJMOaKTHUBHBIN (POH, KOCMHUYECKHUE
4.6  myuu, paAMOAaKTUBHOE U3JTy4YeHHE IPUPOIHBIX MUHEPAJIOB, IEWCTBHE PAJOAKTUBHBIX
M3ITy4YEeHU Ha OpraHU3M YeJloBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, WHIMBUAYaJIbHBIA JO3MMETp, Kamepa

BunbcoHa, sepHas sHEpreTuka




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

benara B.B.
®Du3KKa: HHKEHEPHI g
Gymymero: 7-# Kacc: Boponmnosa H.H., AKIHMOHEPHOE
o : JlomauenkoB U.A. u 0011ecTBO
2.1.2.10.1.1. | yrmyOneHHBIA yPOBEHB: i o
HOOHIK: B 2-% qacTsx: ]-c JpyTrue; noj «M3naTensbCcTBO
13:13 aHI/Ie. ’ pelnakuuein «IIpocsenienue»
g [Tane6patiena 10.A.
benara B.B.
Pu3KKa: HHKEHEPBI g
Gyymero: 8- Knacc: Boponnosa H.H., AKIHMOHEPHOE
e : JlomauenkoB U.A. u 0011ecTBO
2.1.2.10.1.2. | yryOneHHBIA yPOBEHB: i o
HOOHIK: B 2-x qacTsx: 1-e JpyTrue; noj «M3paTensCcTBO
zg aHHe' ’ penakuuein «IIpocsenienue»
8 [Tane6patiena 10.A.
benara B.B.
®Du3KKa: HHKEHEPHI g
Gyymero: 9-i knacc: Boponnosa H.H., AKIHMOHEPHOE
. : JlomauenkoB U.A. u 0011ecTBO
2.1.2.10.1.3. | yriyOneHHBINA yPOBEHB: i o
HOOHIK: B 2-x qacTsx: 1-e JpyTrue; noj «M3paTenbCcTBO
y ) ’ pelnakuuein «IIpocsenienue»

U3gaHue

ITaneGparmena FO.A.
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