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HHOACHUTEJIbHASA 3AIINCKA

Pabouas mporpamma ydeOHoro mnpeamera «®dusmkay, NMpeaHazHaueHHas Ui HM3y4YCHUS Ha
YpOBHE OCHOBHOTO 00Iero o0pa3oBaHMs Ha mapaiensx 7-9-X KJIaccoB, COCTaBI€HA C Y4E€TOM
KOHIICTIIMU TIperoiaBanus yuebnoro mnpeamera «Pusmka» B 00pa3oBaTeNbHBIX OpraHU3aIMAX
Poccuiickoit ®deneparuu, Ha OCHOBE CIEIYIOIIMX HOPMATHUBHBIX aKTOB U JOKYMEHTOB:

- @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «O6 ob6pa3oBanun B Poccuiickoit
denepanuny;

- @enepanbHOrO TOCYJApCTBEHHOTO 0O0pa30BAaTEIbHOTO CTAaHAApTa OCHOBHOTO OOIIEro
o0OpasoBaHmus, YTBEPKAEHHBIM NMpuKkazoM MunucrepcTBa npocsemenus PO ot 31.05.2021 Ne 287;

- @enepanbHOl  00pa3oBaTENbHON  MPOrpaMMO  OCHOBHOTO  00mIero  oOpa3oBaHus,
YTBEPKJIEHHOM prkazoM Munuctepctsa npocsenieHus PO ot 18.05.2023 Ne 370;

- Tlonoxenust o opmax, MEPUOAUYHOCTH, MOPSIKE TEKYIIEro KOHTPOJS YCHEBAaEMOCTH WU
MIPOMEKYTOUYHOM aTTecTanuu odyvaronuxcs B MbOY rumuazus Ne 1;

- [Tonoxenwust 0 BHyTpEHHEH cucTeMe OlIEHKH KauecTBa oOpazoBanus B MbBOY rumnaszus Ne 1.

Pabouas mporpamma yueOHoro mpenmera «®usmka» pazpaboraHa ¢ ydérom paboueit
nporpaMMmbl BociuTaHus. CBsi3b paboueil mporpamMMmbl ¢ MPOTPaMMON BOCIUTAHHUS OTPAXKEHA B
nyHkTe «BocnuTtanue oOydaromuxcs cpeAacTBaMu yueOHOro npeamera» pasnaena «lloscaurensHas
3aMMcKa» 1 OCYLIECTBIISIETCS B IPOLIECCE JOCTHXKEHUS TIaHUPYEMbIX IMYHOCTHBIX PE3YJIbTAaTOB.

Copepxanne IIporpaMMbl HampaBlieHO Ha YAOBIETBOPEHHUE IMOBBIIICHHBIX 3aIPOCOB
o0yJaromuxcs, CTpeMsAIMXcs K Oojee TIyOOKOMY OCBOCHHIO (M3WYECKMX 3HAHWH, W Ha
(dbopMUpOBaHHE ECTECTBEHHOHAYYHOW TpaMOTHOCTH yuammxca. B Ilporpamme yuuthIBaroTcs
BO3MOXXHOCTH TpeamMera B peanusanuu tpedoBannii ®I'OC OO0 K IIaHUPYyeMBIM JTUYHOCTHBIM H
METanpeaIMETHBIM pe3yjbTaTaM OOYYEeHHsI, a TaKKe MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 00IIIeTO 00pa3oBaHusl.

[IporpaMMa ycTaHaBIMBaeT pachpeiesieHue yuyeOHOro marepuaia mo rogam oOyueHus (1o
KJlaccaMm), IpejylaraeT MPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3YYEHHS TEM, OCHOBAHHYIO Ha JIOTHKE
pa3BUTUSA TPEAMETHOTO COJEp)KaHUA M Y4ETe BO3PACTHBIX OCOOCHHOCTEH yualuxcs, a TakkKe
MIPUMEPHOE TEMATUYECKOE IUIAHMPOBAHME C YKAa3aHHUEM KOJIMYECTBA YaCOB HAa M3yYEHHE KaxJ0ro
paszzena U MpUMEPHON XapaKTePUCTUKON Yy4eOHOMN AeATeNbHOCTH OOy4YaroIIMXCsl, peau3yeMoi Mmpu
W3YYECHUU KaXKJI0U TEMBI.

Kypc ¢usukn — cucremoo0pa3yromuii Ui €CTECTBEHHO-HAyYHbIX YYEOHBIX IPEIMETOB,
MIOCKOJIbKY (PU3WYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SIBJICHUM, HM3y4aeMbIX XUMHUEH,
Ouosiorueit, acTpoHOMHEN U PU3NUECKON reorpaduei.

Opna w3 THaBHBIX 334a4d (u3myeckoro oOpa3oBaHMsI B CTPYKType o00IIero oOpa3oBaHMs
COCTOUT B (DOPMUPOBAHUM €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH W HHTepeca K HayKe Y OCHOBHOM
Macchl O0Oydaroluxcs, KOTOpble B JalbHeWIeM OyayT 3aHATHl B CaMbIX pa3HOOOpa3HBIX cdepax
nestenbHOCTH. Ho He MeHee BaxkHas 3ajaya — BBISIBICHHE M IOATOTOBKA TAJAHTJIMBBIX MOJIOJBIX
JOJeH I IPOJOJIKEHHs 00pa30BaHUs U JajbHeHel mpodecCuoHaIbHON 1eATeIbHOCTH B 00JaCTH
€CTECTBEHHbIX HayK, (PM3UKH, CO3AaHUs HOBBIX TexHojorui. Kypc ¢usuku yrinyOonéHHOro ypoBHs
MpelHa3HauYeH MMEHHO JUIsl 3TOM rpynmbl yyammuxcsa. OTnuume yriyOn€HHOTro Kypca (HU3UMKH OT
06a30BOro Kypca Ha YpOBHE OCHOBHOTO 0OILIero oOpa3oBaHMS COCTOMT B HE3HAYUTEIHHOM
pacHIMpeHUH CoJIep KaHus Kypca (100aBICHUN HEKOTOPBIX JIEMEHTOB COJEP)KaHMs), HO B OOJIBIIEH
cTerneH’ — B (OpMUPOBaHUU O0Jiee CIOXKHBIX MMO3HABATEIbHBIX JAEHCTBHA, CBI3aHHBIX C OCBOCHHUEM
U AKTUBHBIM IpUMEHEHHEeM (U3MUYeCKUX 3HaHUM (McciIeqoBaTeNbCKUe JEHCTBHs, paboTa ¢
nH(popMalreH, perieHye 3auay).

N3yuenne ¢us3uku Ha yriyOJIEHHOM YpOBHE Ipenmnojiaraer U 0Oosee BBICOKUN YpPOBEHb
c(OPMUPOBAHHOCTH €CTECTBEHHOHAYYHOH I'PaMOTHOCTH OOy4aroUIuxcs, TO €CTh 0ojee YBEepeHHOe
BIQJICHUE  CIEAYIOIIMMU  KOMIIETEHTHOCTSIMM,  XapaKTEPHU3YIOIIMMU  €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

— HAYYHO OOBSCHSATH SIBJICHUS,
— OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHMUS;
— HMHTEPIPETUPOBATH JaHHBIE U UCIIOJIb30BaTh HAYUYHbIE 10KA3aTEIbCTBA AJIs IOJIyUYEHHUS BBIBOJIOB.



N3yyenne ¢u3uku Ha yriayOJ€HHOM YpOBHE TAaKkKe JMJOJDKHO TOMOYb OOydyarommMces
OCO3HAaHHO BBIOpaTh JAJBHEUIINN TPOdIIb 00yUYeHUsT Ha YpOBHE cpedaHero oOmiero odpa3oBaHmus,
CBSI3aHHBIN C (PU3UKOHN WU IPYTUMHU €CTECTBEHHOHAYYHBIMU IPEAMETaMH.

HEJA U3YYEHUS YYEBHOI'O IIPEIMETA

Ienu vzydenus GU3MKU HA YriIyOIEHHOM YPOBHE:

— pa3BUTHE UHTEpeca U CTpeMIIEHHUs 00yJaroIMUXCsl K HAyYHOMY M3Y4YEHHUIO IPUPOABI, Pa3BUTHE UX
MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CITIOCOOHOCTEH;

— pa3BUTHUE NPEACTABICHUN O HAyYHOM METOJE IO3HAHUSA U (POPMUPOBAHHE HCCIIEAOBATENBCKOTO
OTHOIICHHS K OKPYKAIOLIUM SIBIICHUSM;

— (opMHpOBAaHUE HAYYHOI'O MUPOBO33PEHMSI KaK pe3yjbTaTa U3y4eHHUs OCHOB CTPOCHMs MaTepHU U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3UKH;

— (QopmHpoBaHHE YMEHUH MNPUMEHATh (U3MYECKHE 3HAHMS M HaydHble JOKa3aTeiabCTBa JUIS
00BSICHEHUS OKPYKAIOIIUX SIBJICHUH;

— (opMupoBaHue MNpeICTaBIeHUH O posn (U3MKMU JUId pa3BUTHs APYIMX E€CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHI;

— pa3BUTHE IPEJICTaBICHUI O BO3MOXHBIX cepax Oyaymied MmpodeccHoOHaTIbHON eATeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAIbHEHIIIEMY O0yYEHHIO B TOM HallpaBJICHUH,

— (opMupOBaHME T'OTOBHOCTU K JaJibHEHIIeMy H3ydyeHHIO (HU3UKU Ha YriyOJEHHOM YpOBHE B
paMKax COOTBETCTBYIONIUX Mpoduiieii 00ydeHUs Ha YpOBHE CPETHETO 00IIero 00pa3oBaHusl.
JlocTHKeHHE 3TUX LieJiell Ha ypOBHE OCHOBHOI'O 00ILIero oOpa3oBaHUs 00ECIEYHMBACTCS PELICHUEM
CHEAYIOLIUX 3a0ay.

— TnpuOOpeTeHHe 3HaHUW O JUCKPETHOM CTPOEHMM BEIECTBA, MEXaHMYECKHX, TEIUIOBBIX,
AJIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBICHUSX;

— NpUOOpEeTeHNEe YMEHUN aHAIM3UPOBATh U OOBACHATH (PU3MUYECKHUE SBJICHUS Ha OCHOBE M3YUYEHHBIX
(U3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

— OCBOCHME METO/OB pEIICHUs pacu€THBIX M KAaueCTBEHHBIX 3ajlay, TPEOYIOIIUX CO3AAHUSA U
MCTIOJIb30BaHMUS (PU3UUECKUX MOJIEIICH, BKIIOUasi TBOPUECKUE U IPAKTUKO-OPHUEHTUPOBAHHBIC 33/1a4H;
— pa3BUTHE UCCIIEAOBATEILCKUX YMEHUI: HAOIIOAATh SIBICHUS U U3MEPATh (pU3nUecKre BEIUYHMHBI,
BBIJIBUTATh THIOTE3Bl W MpeIarath SKCIIEPUMEHTAIbHBIE CIOCOOBI MX TPOBEPKH, IUIAHHUPOBATH H
IIPOBOJIUTH OIBITHI, SKCHEPUMEHTAIbHbIE MCCIEOBAHUS, AHAIU3UPOBATh IMOIyYEHHbIE JAaHHBIE U
JIeTIaTh BBIBOJIBL;

— OCBOEHHE NMPUEMOB pabOThI ¢ HHPOpMaLUEH PU3NUECKOro CoepKaHusl, BKII0OYas HHPOPMALIUIO O
COBPEMEHHBIX JIOCTHKECHUAX (DU3UKH; MHTEPIPETAIHS U KPUTHIECKOE OIICHNBaHUE WH(OPMAIIHH;

— 3HAaKOMCTBO CO c¢epaMu NpopecCHOHATBHON JAEATENbHOCTH, CBS3aHHBIMM C (QU3UKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU Ha JIOCTIKEHUSIX (DU3NIECKOM HAYKH.

Pacnipenenenue yacoB Ha u3yuyeHue (PU3MKU Ha yriIyOJEHHOM YpoBHE: 3 4 B Helleo B 7 U 8
KJjlaccax, 4 4 B Hezento B 9 kiacce. Takum oOpa3om, o0uuii 00beM BpeMeHH Ha u3ydeHue GU3NKU Ha
yriy6naéaHom ypoBHe — 340 4.

OIICHOYHBIX Tpoleayp 1mo ydebHomy npeametry «Duszukay onpenenstorcs [lomoxennem o gopmax,
NEPUOIMYHOCTH, TOPSKE TEKYIIEro KOHTPOJs YCHEBAaeMOCTH IPOMEXYTOYHOH aTTecTaluu
oOyuatomuxcst MBOY rumnaszus Ne 1 r. [onsipuslie 3opu.

B Havane y4yeGHOro roga B NMepBbIi IO M3YYEHUS MPEIMETa Ha YPOBHE OCHOBHOT'O OOIIETO
oOpa3zoBanus (7 KJ1acc) ¢ LENbI0 OLEHKHU TOTOBHOCTH K M3YYEHHIO MpPEIMETa MPOBOAUTCS CTapTOBas
JIMAarHOCTHKA, KOTOpas SBJISIETCS OCHOBOW JUIs OILEHKH JAWHAMHKH OOpa3oBaTEIbHBIX JTOCTHUKEHUH
oOyuaromuxcs. B 8-9 kiaccax B Hauane yuyeOHOro roja MPOBOAMTCS CTapTOBasi TUArHOCTHKA, Kak
mpole/lypa, HampaBjeHHas Ha OLEHKY T'OTOBHOCTHU K H3YYEHHUIO y4eOHOro mpeamera. Pe3ymbTarhbl
TaKOW CTapTOBOM IMATHOCTHKH SIBIISIOTCSI OCHOBAHWEM JUISI KOPPEKTHPOBKH y4eOHBIX MPOTpamMM U
WHIMBUyAJIN3aluU Y4eOHOTo Ipolecca.

Texymmass omeHKa MPOBOAMUTCS C IEIbI0 ONPEACICHUS WHIUBUAYAIHLHOTO TPOIBHKECHUS
o0yyJaromerocsi B OCBOEHHH MPOrpaMMbl yuyeOHOTO mpeaMera. B Tekymieil oleHKe HCIONIb3YIOTCs
paznmuyHble GOPMBI U METOIBI TPOBEPKU (YCTHBIE M MUCHMEHHBIE OIMPOCHI, MPAKTHYECKHE paboTEHI,
TBOpYECKHE pabOThl, MHIUBHUYaJIbHbIE U TPYNIIOBBIE (POPMBI, CAMO- M B3aUMOOILIEHKA, pedrueKcus u
apyrue). Pe3ynpraThl TeKylleld OLIGHKHM SBISIOTCS OCHOBOHM ISl MHIMBUAyaTU3alUM Yy4eOHOTO
mporecca.



Temarnueckas OLIEHKA OCYLIECTBIISIETCA 10 OKOHYaHMM M3Y4YEHMs pasfiena U IpearoJiaract
OLICHKY YPOBHSI JOCTH)KCHHS TEMAaTHUYECKUX IUIAHUPYEMBIX pe3yjibTaToB MO mpeamery. dopmamu
TEMAaTUYECKOH OILICHKH SIBIISIIOTCS KOHTPOJIbHBIE Pa0OTHI.

[IpomexxyTounasi arrectanus B 7-8 Kilaccax MPOBOAUTCS B (OopMe TOJOBON KOHTPOIBHOM
paboTel OO y4é€ra pe3ylnbTaTOB BCEPOCCHICKOW MPOBEPOYHON paboThl (B Kiaccax, riae B
COOTBETCTBUH C rpadukoM mpopoauiack BIIP). dopmoii mpomMexyTodHO# arTectanuu B 9 Kiacce
SBIISICTCS YUeT JOCTH)KEHUH MHIMBUIYaJIbHBIX aKaJeMUYECKHUX JOCTHKCHUN 00yJarOIuXCsl.

HtoroBast arrecranusi - OpoLeAypa BHEIIHEH OIICHKH, PE3ylbTaTOM KOTOPOW SBIISIOTCS
pe3ysibTaThl TIOCYIapCTBEHHOW uTOroBod arrectanuu. [lo yueOHomy mnpenmery «®Puzukay
oOyuaroluecs c1aloT HK3aMeH Ha JOOPOBOJILHON OCHOBE 110 CBOEMY BHIOODY.

Yuebubiit nmpeamer «PHU3UKa» Ha YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUsSI OMHMpaeTcs Ha
MEXIPEIMETHBIE CBA3M, B OCHOBE KOTOPBIX JIGKHUT oOpallleHne K TaKuM y4yeOHBIM NpeaAMeTaM, Kak
«eorpadusi», «Marematuka», «OCHOBBI 0€30MACHOCTH  JKU3HEACATEIBHOCTH», «XHUMHI,
«buonorus».

Bocnuranue obyuarommxcs cpencTBaMu yaeOHoro npeamera «Dusnkay
BocnurarensHblil motennnan yaeOHoro npeamera « OU3uka» peanusyercs 4epes:

- IpUBJICYCHUE BHUMAaHMs OOy4arOLIMXCsl K LIEHHOCTHOMY acHeKTy HM3y4aeMbIX Ha YpOKax
SIBJICHUH, OpraHU3aIMI0 UX pabOThl C MOTYy4aeMON Ha ypOKe COLMAIbHO 3HAUMMOM MH(popMmaimen —
MHULMUPOBaHUE €€ OOCYKJEHUs, BBICKA3bIBAHUS OOYYAIOIIMMHUCA CBOETO MHEHHS IO €€ IOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOIICHUS;

- JIEMOHCTpALMI0 O0YyYarolMMCsl IPHUMEPOB OTBETCTBEHHOI'O, T'Pa)KJAHCKOTO IOBEACHUS,
MIPOSIBIICHUSI YETIOBEKOIO0US U J10OpOCEpACUHOCTH, Yepe3 MOJ00p COOTBETCTBYIOIIUX TEKCTOB JUIS
YTEHUS, 3a]1a4 JIs1 PEIICHHS], IIPOOJIEMHBIX CUTYALUH JJIs1 OOCYKJICHUSI B KJIACCE;

- TNpUMEHEHHWE Ha YypoKaX MHTEPAKTUBHBIX (opM paboTel ¢  0OydYarOUIUMUCS:
UHTEJUIEKTYaJIbHBIX ~ UIP, CTUMYJIMPYIOIIMX  II03HABATEJIbHYIO MOTHMBALMIO  OOYYaroIIMXCs;
JTUJIAKTHUECKOTO TeaTpa, I/ie IOJYYeHHbIE Ha YpPOKE 3HAaHUA OOBITPHIBAIOTCS B TeaTPaJbHBIX
[IOCTAHOBKAX; JIMCKYCCHI, KOTOpBIE Jal0T OOyYarOIIUMCSl BO3MOXHOCTh MPUOOPECTH ONBIT BEJIECHUS
KOHCTPYKTUBHOTO JHAlIOra; rpynnoBoi paboThl UM padoThl B Mapax, KOTOPBIE y4aT 00YyJaromIuxcs
KOMaHJHOU paboTe U B3aUMOAEHCTBUIO C JPYTUMHU 00Yy4atOIIUMUCS;

- VHULMHMPOBAaHME M TMOJACPKKY TNPOEKTHOM M MCCIEAOBATEIbCKON AESITEIBbHOCTU
oOyyaroluxcsi B paMKax peajln3allud MMM MHIWBHUIYAJbHBIX U TPYIIIOBBIX HCCIIEI0BATENbCKUX
IIPOEKTOB, YTO JacT OOYYaroUIMMCS BO3MOXKHOCTb NPHOOPECTH HABBIK CaMOCTOSTEIBHOTO PELICHUs
TEOPETUYECKOW MNpoOIeMbl, HAaBbIK T'€HEPUPOBAaHUA U O(OpMIICHUS COOCTBEHHBIX WJEH, HAaBBIK
YBOKUTEIBHOIO OTHOLICHUS K UY)KUM HJiesM, 0(OpPMIIEHHBIM B paboTax APYIHX HCCieqoBaTele,
HaBbIK IYOJIMYHOTO BBICTYIUICHUS Iepesa ayluTopued, apryMEHTHUPOBaHUS U OTCTauBaHUS CBOEH
TOUYKH 3PEHUS.

COJEPKAHUE OBYYEHUA

7 KJ1ace

Paszpnen 1. ®usuka u eé posib B NO3HAHUM OKPY/KAKOLIEr0o MUPa

®usuka — Hayka O Hpupoje. SBieHus mpupoAbl (3JIEMEHThI COAEpKaHUs, BKIIOYAIOIINE
MeXINpeAMeTHbIe cBsi3H). Dusnueckue sBIEHUS: MEXaHUYECKUE, TEIJIOBbIE, 3JEKTPUUECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

@usnueckue BenUuuHBL. PasmepHocTh. Enuuuiel ¢usndyeckux BenuuuH. M3mepenue
¢buznueckux BenuuyuH. OtanoHbl. dusmueckue mnpudopsl. llena nenenus. IlorpemHocTh
n3mepennii. IlpaBuma Oe3omacHOro Tpyana mpu padboTre C J1abopaTOpHBIM O0O0OPYIOBAHHEM.
MexnyHaponHas cuctema equHull. [lepeBon BHecHCTEMHBIX eauHMLL B equHUIBI CH.

Kak ¢usuka u apyrue ectecTBEHHbIE HAyKH H3ydaloT NMpupoay. EcrecTBeHHO- HayuHBII
METOJl TO3HaHWA: HAOMIOJeHNe, IIOCTAaHOBKAa HAYYHOI'O BONPOCA, BBIIBKEHHE TUIIOTES,
SKCHEPUMEHT 10 TMPOBEpPKE THUMOTEe3, O0bACHEHHEe Habmomaemoro sBiaeHud. OnucaHue
(bU3NUECKUX SABJICHUN C TIOMOIIBIO MOJICIIEH.



Jlemoncmpayuu

MexaHuueckue, TeIIOBbIE, ANEKTPUIECKUE, MarHUTHBIC, CBETOBBIC, 3BYKOBBICSBICHUS.
dusnueckue MpuOOPHI U MPOIIEYPa MPSIMBIX U3MEPEHUI aHATOTOBBIM U UM POBBIM
puoOpoOM.

Jlabopamopmvie pabomoul u onvimol

Onpenenenre HEeHbI JEIeHUS HIKAIbl U3MEPUTEIBHOTO MpUOOpa.

N3MepeHne paccTosTHUM.

N3mepenue miomaau u 00béMa. MeTo1 najieTKH.

N3mepenne BpeMeHH.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenue pa3MepoB MajbIx Tel. MeToJ psaoB.

[IpoBenenue uccienoBaHus M0 IIPOBEPKE TMIIOTE3bI: NAJbHOCTh MOJETA IIAPHKA,
MYIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIe, YeM OOJIbIIIe BHICOTA MTyCKa.

Paznen 2. HepBOHa‘laJIbele CBCICHHUSA 0 CTPOCHUH BeIeCTBA

CrtpoeHue BelecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI, JTOKA3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEILIECTBA.

JlBuwkenune dactull BemiecTBa. CBS3b CKOPOCTH [JBMKEHHS YacTUIl C TEeMIIEpaTypou.
bpoynosckoe nBwkenue. Juddysus. BzaumonelicTBue dYacTull BeEIIECTBA: MNPUTHKEHUE U
OTTaJIKUBaHHE.

ArperaTtHble  COCTOSIHMSI ~ BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH ©  TBEPABIX
(kpucTamInyeckux) Tel. B3auMOCBA3b MeXAy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbIX
COCTOSIHUSIX W HMX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHHM
BOJBI.

Llemoncmpayuu

Hab6mronenne OpoyHOBCKOTO JIBHYKEHUS.

Habmonenue nuddysun.

HabGmonenne  siBiaeHui,  OOBACHAIOIIUXCS OPUTSOKEHUEM WU
OTTAJIKNBAaHWEMYACTHII BEIIECTBA.

Jlabopamopmvie pabomvl u onvimol

OneHka AuameTpa aToMa METOJIOM PAI0B (¢ Hcnosb30BaHueM (oTorpaduii). OnbITH 110
Ha0JII0/IEHUIO TEIUIOBOTO PacIlIipPEeHUs ra30B.
OnbIThI 110 0OHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJIIPHOTO IPUTSKEHHUSL.

Pa3nen 3. /IBu:KeHHe M B3aUMO/IeiicTBHE TeJl

Mexannveckoe nBwxkeHue. I[lytb u mnepemenieHue. PaBHOMEpHOE W HEpPaBHOMEPHOE
nBwkeHue. CBOOOAHOE TMaJeHUWE Kak NpUMEp HEPaBHOMEPHOro JIBIMKEeHUs Teld. CKOpOCTb.
CpenHsst CKOpOCTh IPY HEPABHOMEPHOM JIBMKEHUU. Pacu€T myTH 1 BpeMEHUABUKEHUSI.

I'padbuku 3aBUCHMMOCTEHl BENWYMH, OMHCHIBAIOIIMX JBIbKeHHEe. OOIme MoHATHS 00
OTHOCHUTENIBHOCTH JBHXKeHMS. CII0)KEHHE CKOPOCTEH [ TeJl, IBUKYILUXCS MapajlIebHO.

SIBnenne nHepury. 3aKOH HHEPIUU. B3anuMoielicTBrE Tel KaK TPUYMHA H3MEHEHUSACKOPOCTH
JIBWKEHU Tel. Macca Kak Mepa MHEPTHOCTH Teja B MOCTYINATENbHOM JABUXKEHUU. [1IIOTHOCTH
BenlecTBa. CBS3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B eIuHUIE 00bEMa BemectBa. Cmecu u
criaBbl. [ToBepXHOCTHAS M TMHEWHAS TIJIOTHOCTD.

Cuna kak XxapakTepucThka B3aumoneuctBusi Ten. Cuna ynopyroctd W 3akoH ['yka.
W3mepenre Cuitbl ¢ TOMOIIBIO THHAMOMETpa. SIBIIEHNE TATOTEHUS U CHJIA TsKeCcTH. CUIaTsHKECTH
Ha Ipyrux miaHertax. Bec Ttena. HeBecomocts. CrioxkeHMe CHIl, HAPABICHHBIX 10 OAHOM MPSMOM.
PaBnogeiictByromas cwi. Cuna TpeHus. TpeHHE CKOJIBKEHUS M TPEHUE IOKOS, BSI3KOE TPEHUE.



Tpenue B IpUpoae U TEXHUKE.
Jlemoncmpayuu
HaOmofgenrne MeXaHMYECKOr0 IBUKEHHS Tela.
H3Mepenne ckopoCTH MPSIMOJIMHENHOTO JBUKCHUSI.
HalGmronenue siBeHUss HHEPIIUH.
HaGimotenre n3MeHeHHsI CKOPOCTH MIPH B3aUMOJICHCTBUY TE.
CpaBHeHME Macc 1O B3aUMOJICHCTBUIO TEI.
Ciio)xeHue CHJl, HalpaBJICHHBIX 110 OJIHOW MPSAMOM.

Jlabopamopmvie pabomul u onvimol

OrnpezenieHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHS! (IIAPUKaA B KHIAKOCTH, MOJEIIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Jajee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM IapuKa 10 HaKJIOHHOUIIIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOIO TeNa.

OnbITHl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTsDKEHUs (JedopMannn) Npy>KUHBIOT
IIPUJIOKEHHOMN CHUIIBI.

OHI)ITBI, ACMOHCTPHUPYIOIIUE 3aBUCUMOCTL CHUJIbI TPCHUA CKOJIBKCHHA OT CHUJILI JABJICHHUA U
XapaKTepa COMMprUuKaCaroOmnXxcCsa HOBerHOCTCﬁ.

Pasnen 4. laBiienue TBEPABIX TeJl, s KMIAKOCTEH 1 ra3oB

Hasnenue. Cuna napnenus. CriocoObl yMEHBIICHUS W yBeIMuYeHUs naBieHus. JlaBieHue
rasa. 3aBHCHMOCTh JIaBJICHHS Ta3a OT 00bEMa W Temreparypsl. llepenava naBieHus: TBEPIBIMU
TeJIaMH, )KUJIKOCTSIMU U Tazamu. 3akoH [lackans. [lHeBMaTHyecKueMalInHebl.

3aBHCUMOCTH JaBJICHUS KUIKOCTH OT TNTyOWMHBI MOTpyKeHus. ['uapocTaTuueckuii mapaoxc.
Coobmaronmecst cocyasl. ['mapaBiamueckue MexaHW3MbI. VICIonb30BaHHE BHICOKMX IAaBIICHUHA B
COBPEMEHHBIX TEXHOJIOTUAX. Y CTPOHCTBO BOJOIIPOBO/A.

Atmocdepa 3emsin u armochepHoe naBieHHe. [IpUYMHBI CyIIECTBOBAHUS BO3YLIHOM
o6onoukn 3emnu. Onweit Toppuuermu. W3mepenue armocdepHOro naBieHUs. 3aBUCUMOCTH
aTMOC(EepHOro JaBJIE€HUS OT BBICOTHI HajJ ypoBHeM Mops. Ilpubopsl ans  u3MepeHus
aTMOC(hEepHOTO J1aBJICHHUS.

JleiicTBHE KUAKOCTU U Ta3a HA MOTPYKEHHOE B HUX TeNo. BrITankuBaromas (apXxuMeaoBa)
cuna. 3akoH ApxuMmena. YCIOBHE€ BO3HHUKHOBEHHUS BBITAKUBAIOIICH (apXUMEIOBOM) CHIIHI,
noarekanue. [maBanue ten. Bo3ayxonnaBaHue.

Jlemoncmpayuu

3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPaTyphI.

[Tepenaya naBiieHHs KUIKOCTHIO U Ta30M.

Coobmmaronmecs CoCy/bl.

I'mpapaBnuueckuit npecc.

[IposiBnenue nericTBrst aTMOC(HEPHOTO JIABIICHUS.

Cudon.

3aBUCHMOCTD BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM B KUAKOCTh YaCTHTENA U
IUIOTHOCTH JKHUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOW KUJKOCTH.

VYcnoBue  miaBaHMs  TeNl: IJJaBaHUE ~ WM TOTPYKEHHE Tel B

3aBHCHUMOCTHOT COOTHOIIICHHUS INIOTHOCTEH Tejla M )KUIKOCTH.

Jlabopamopmvie pabomul u onvimol

HccnenoBanme 3aBUCMMOCTH Beca Tela B BoJe OT 00bEMa MOTpYyKEHHOH B
KUIKOCTh 4aCTH TCJ1a.

OnpeneneHre BBITAIKUBAIONIEH  CHJIbI, JICHCTBYIOIIEWM Ha TeNo, TNOTIPYXKEHHOE B



JKUJKOCTD.

[IpoBepka  HE3aBUCUMOCTH  BBITAIKMBAIOLICH  CWIbL, ACHCTBYIOUIEM HAa  TEJIO B
KMJIKOCTH, OT MaccChl TeJIa.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOILIEH CHIIbI, IEHCTBYIOIIEH HA TEJIO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHKUIKOCTH.

KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHHME JIOAKM M ONpefelieHue eé
Ipy30I0AbEMHOCTH.

Pa3nen 5. Pa6ora u MOIIHOCTH. JHeprusi

Mexanunueckasi paboTa Ui CHJI, HAIIPABJICHHBIX BAOJIb JMHUU IEPEMELICHHUS.
MoOIHOCTB.

IIpocTble MexaHU3MBI: pblUar, BOPOT, OJIOK, MOJIUCIACT, HAKJIIOHHAS IIJIOCKOCTh, HOKHUYHBIN
MexaHu3M. MomeHT cuibl. PaBHoBecue peruara. IIpaBmiio mMoMeHTOB. lIpumeHeHue mnpasuiia
paBHOBecHsl pblyara K OsIoKy. «3omoTtoe mnpaBwio» MexaHuku. KIIJI mpocTbIX MeXaHU3MOB.
[TpocTble MeXaHU3MBI B OBITY, TEXHHUKE, JKUBBIX OpraHU3MaXx.

Mexannueckas sHeprusa. Kunernueckas u noreHuuainbHas sHeprus. [Ipespaienue oqHoro
BHJ]a MEXAHUYECKON YHEPIUH B IPYroi. 3aKOH COXPAHEHHUS U IPEBPALCHHS] DJHEPTUU B MEXAHHUKE.

Jlemoncmpayuu

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwsie pabomul u onvimul ccaenoBanue
yciioBuii paBHoBecus pbruara.M3mepenne KII1/]
HAaKJIOHHOM IUIOCKOCTH.

N3yuenune npaBuiia peruara Jijist OABMXKHOTO U HenoABMXHOTO 0s10k0B.Onpenenenue KIT/]

MOJIBMKHOTO U HETOJIBIKHOTO OJI0KA.

Ompenenenue pabOThl CUIIBI YIIPYTOCTH MPH MOIBEME TPY30B MPHU MTOMOIIUIIOIBIKHOTO
OIoxa.

I/ISY‘ICHI/IG 3aKOHa COXpaHCHUA MEXaHHYECKOI OHEPTHUHU.

8 kiacce
Pa3znen 6. TensioBble IBJICHUSA

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEeOpUM CTPOEHHUs BellecTBa. Macca u
pa3Mepbl aTOMOB U MoJieKyJsl. OTBIThI, TOATBEPKAAIOIINE OCHOBHBIE IOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TEOpHUH.

Mopenu TBEPAOTO, KUAKOTO M Tra3000pa3HOr0 COCTOSIHUM BemiecTBa. Kpucrammuieckue u
amopduble Tena. ['padeH — HOBBIN MaTepuall JIsl HOBBIX TEXHOJOIMHA. TEXHOJIIOTUU MOTydYEeHHUs
UCKYCCTBEHHBIX aiMa30B. OObsCHEHHE CBOWCTB ra30B, JKHAKOCTEH M TBEPABIX TEI Ha OCHOBE
MOJIOKEHUH MOJIEKYJIpHO-KMHETHYecKo Teopuu. [loBepXHOCTHOE HaTsHKEHHE, CMadyuBaHHE,
KallWJUIIpHBIE siBJIeHUA. TemnoBoe paclIMpeHHe U C)KaThe. 3aBUCUMOCTh IaBJIEHHS rasa oT
00BEMa, TEMIIEPATypHI.

Temneparypa. CBsA3p TeMmmeparypsl CO CpPEIHEW KHHETHYECKOM HHEpPrued TEIIOBOro
JBUKEHUS YacTHIl. TeMnepaTypHble IIKaIbl.

Buytpennsas sneprus. CnocoObl H3MEHEHMs] BHYTPEHHEW OSHepruu: Teruionepeaada u
coBepluieHre padoTel. Bunpl Teronepenaun: TEIIONPOBOJAHOCTh, KOHBEKIIMS, U3TydeHHe. Bubl
TEeIUIoNnepeiaun B Ipupoie U TexHuke. HeoOpaTUMOCTh TETIOBBIX MPOIECCOB.

KonnuectBo TemnoTel. YienbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH M TeIIoBOe
paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHue TemnaoBoro 6anaHca.

[InaBneHue u OTBepAECBaHME KPUCTAIUIMYECKUX BEUIECTB. YJIeJbHas TEIJIOTA IUIABJICHHUS.
[Tapoo6pa3oBanue u koHaeHcanus. Vcmapenue. Kunenue. Y nenpHas Teraora mapooOpa3oBaHus.



3aBUCUMOCTh  TEMIEpaTypbl KHIIEHUS OT arMocepHoro maeineHus. HachlmeHHBIH U
HEHACBIILIEHHBIN nap. BaaxxHocTh Bo3yxa.

DHeprus TOINIMBA. Y JeNIbHAs TeIIOTa CTOPAHUS.

[Ipunnuner pabotel TeruioBbix apurarenedd. KIIJ[ TeruoBoro nBurarens. TemioBbie
JIBUTATEIH | 3aIUTa OKpYyKaromiei cpenbl. TermoBbie moTepu B TEIUIOCETSX.

3aKOH COXpaHEHU U MPEBPAIICHUS YHEPTUH B MEXaHUUYECKHUX U TEIJIOBBIX MPOIIECCAX.

Llemoncmpayuu

Habmotenne O6poyHOBCKOTO IBHKEHUS.

Ha6monenue nuddysum.

HaGumroienue sSBJICHM TOBEPXHOCTHOTO HATSKCHHSI, CMAaYMBAHUS U KAMJUISIPHBIXIBIICHUH.

HaOnroeHne TerioBoro pacimpeHust Tedl.

W3menenne  nmaBneHWss rasa npud  HM3MEHEHMH ~— 00BEMAa M HArpeBaHUU
WIIMOXJIAXICHUH.

[IpaBuia u3mMepeHus TeMIIepPaTyphl.

Buns Temonepenauu.

OxJaxIeHHe PU COBEPIIICHUU PaOOTHI.

HarpeBanue npu coBepiieHnn paboThl BHEITHUME cuiiamu. CpaBHEHHE

TEINIOEMKOCTEN Pa3JIMYHbIX BEIIECTB.

HaGumrotenne kuneHus.

Ha0umroieHre mocTosTHCTBA TeMITepaTyphl IIPH TUTaBlIieHUU. Moenu

TETUIOBBIX JBUTATEJICH.

Jlabopamopuvie pabomul u onvimol

OnbIThI 110 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO NPUTSKEHUS. OTIBITHI

IO BBIPANTUBAHUIO KPUCTAIUIOB IIOBAPSHHOW COJIM HITH caxapa.

I/I3MepeHHe TEMIICPATYPHI IPU ITOMOIIHA XKUJAKOCTHOTIO TCPMOMETPA U JATUUKATEMIICPATYPHL.
OnBITHl 110 HAONIOIEHUIO TETUIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH W TBEPIBIX TEI.
Ompenenenue gaBiIeHUs BO3yXa B OAJIJIOHE IITIPHIIA.

HccnenoBanue 3aBUCUMOCTH JAaBIIEHUS BO3yXa OT ero o0bEéMa u TemnepaTtypsl. [IpoBepka
TUMOTE3bl  JIMHEWHOW  3aBUCHMOCTH JIMHBI CTONOUKA KHUJIKOCTH
B TEPMOMETPUUECKON TpyOKe OT TEMIIEPATYPBHI.
Habmtoienne n3MeHeHus: BHyTpEHHEH dHEpTUH Teja B pe3yabTaTe Terionepe1adyin padoTh
BHEITHHUX CHIL
HccnenoBanue sBICHMS TEJIOOOMEHA TMPHU CMEIIMBAHUU XOJOIHOW U TOPSYECHBOIBI.

OmnpeneneHre KOJIUYECTBA TEIJIOTHI, MOJTY4YEHHOTO BOJIOH npu
TEII000MEHEC HArPEThIM METATHIECKUM

LUJIAHIPOM.

Omnpenenenre MOIHOCTH TEIUIOBBIX MOTEPh (3akoH HpioToHa-Pruxmana).

Ornpenenenue yaenbHOU TEINIOEMKOCTH BEIIECTBA.

Uccnenosanue npouecca ucnapenus. OnpeneneHue

OTHOCUTENbHOM BIAKHOCTH Bo3ayxa.OnpeneneHue

yIE€IbHOM TETUIOTHI IIJIaBICHUS JIbJIa.

Pazgen 7. DnekTpuyecKkue 1 MArHUTHbIE SIBJIEHUSI
OnexTpuszanus ten. [[Ba poaa snekTpudeckux 3apsaoB. B3anmozeiicTBrue 3apsyKeHHBIX Tel.
3axoH KynoHna.
Onexrpuueckoe none. HanpsxéHHocTh anexTpuueckoro mois. IlpuHnun cynepnosunuun
AJICKTPUYECKUX TOJIeH (Ha KAYeCTBEHHOM YPOBHE).
Hocurenu snexTpuueckux 3apsioB. OJEMEHTapHbIM 3ieKTpudeckuil 3apsna. CrtpoeHue



atoma. [IpoBOAHMKH, AMAIEKTPUKU M TMOIYINPOBOJHUKH. 3aKOH COXPAHEHUS SJIECKTPUUYECKOIO
3apsija.

DJIEKTPUYECKUH TOK. YCIOBUS CYIIECTBOBAHMUSl AJIEKTPUUYECKOTO ToOKa. VICTOUYHMKH
MOCTOSIHHOTO TOKa. JIeMCTBUSL SJIEKTPUYECKOrO TOKa (TEIJIOBOE, XHWMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B METaJIax, )KUIKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuina Toka. DIEKTPUUYECKOe HaNpsKeHne. AMIEPMETP U BOJIBTMETP B
LEMU MOCTOSTHHOrO Toka. CONMpOTHBIIEHHE MPOBOAHUKA. YJEIHHOE COIMPOTHUBIICHHE BEIIECTBA.
3akon Owma juis ydactka menu. [locienoBarenbHoe U nmapajjieibHOE COCIMHEHHE MPOBOJIHUKOB.
OJIC B menu mocrosHHOrO Toka. 3akoH Oma mis monHo# nenwu. IlpaBuna Kupxroda. Pacuér
IIPOCTHIX JIEKTPUYECKUX Lieneld. HeanHenHbIe 3J1IeMEHTHI.

PaboTa 1 MOIIHOCTB AMEKTpUYECKOro Toka. 3akoH J[xoynsa-JIeHma. DneKTpuiyecKre enu u
NOTPEOUTENH IEKTPUUECKOM sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[locTostHHbIE MarHuThl. B3aumonelcTBHE IOCTOSIHHBIX MAarHUTOB. MarHuTHOE TIOJe.
MarnuTtHoe noje 3eMIM U €ro 3HayeHue AJs Ku3HU Ha 3emie. OnbIT OpcTenaa. MaruutHoe nosie
3ieKkTpudeckoro Ttoka. OmbiT Ammepa. [IpuMeHeHHe 371eKTpOMArHUTOB B TexHHKe. JleilcTBue
MarHuTHOTO TOJsi Ha MPOBOAHMK ¢ TokoM. Cuna Ammepa u ompeneicHue €€ HarpaBlCHUS.
DNIeKTPOABUTATENb MOCTOSSHHOTO TOKa. Vcrionbp30BaHue 3JEKTPOABUTATENICH B TEXHUUYECKUX YCT-
poICTBaxX U HAa TPAaHCIIOPTE.

Onbrtet ®apages.  SIBneHue  nekTpoMarHuTHOM — uHAykuuu. [lpaBuiio  Jlenna.
OnektporeHepatop. CrnocoObl MOTYYEHHs] JIEKTPUUYECKOW SHEPruu. JNEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX DJHEPTrUU. DKOJIOTUYCCKUE MPOOIEMBI SHEPTeTUKH. TOIUIMBHBIC
9JIEMEHTHI U JICKTPOMOOHITH.

Jlemoncmpayuu

3J'IeKTpI/IBaI_II/I5I TCII.
Z[Ba poaa SJICKTPHUUCCKUX 3apAa10B U B3aHMOﬂeﬁCTBHe 3apPsAKCHHBIX TCH.YCTpOﬁCTBO n
JeficTBHE QJICKTPOCKOIIA.

DnekTpocTaTu4ecKas HHIYKIHS.

3aKOH COXpaHEHUs JJIEKTPUUECKUX 3apsI0B.

MonenrpoBaHue CUJIOBBIX JTUHHUH AJIIEKTPUUYECKOTO MOJS C MOMOIIBI0 OyMa)KHBIXCYJITAaHOB.
[IpOBOTHUKY W TUBIEKTPUKH.

M cTOYHNKH TIOCTOSTHHOTO TOKA.

JlericTBUs 2IIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUI TOK B KUJIKOCTH.

I"a30BbIit pazps.

N3mepeHue cuitbl TOKa aMIIEPMETPOM.

H3MepeHne 3IeKTpUYeCKOro HaNps>KeHUs: BOJbTMETpoM. PeoctaT u
MarasuH COIPOTUBIICHUM.

BzanmopeiicTBre TOCTOSHHBIX MAarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOJFOCOB MarHuTa.
MoaenupoBaHre MarHUTHBIX MMOJIEA MOCTOSIHHBIX MArHUTOB.
OmnsIT Opcrena.

MarnuTHO€ 1oJje Toka. DIEeKTPOMarHurT.

JlelicTBME MarHUTHOIO MOJISL HA TPOBOJHUK C TOKOM.
DJIEKTPOABUTATENH MMOCTOSHHOTO TOKA.

OmnbiTel @apajest.

DNEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopmvie pabomul u onvimol



OMBITHI IO HAOTIOJICHUO AJICKTPU3AIMH TEJI TIPH COMMPUKOCHOBEHUU U MHIYKITHEH.
UccnegoBanue necTBUS 3JIEKTPUUECKOTO MO HA MPOBOJAHUKHU U AUAJIEKTPUKH.

COopka u UCTIBITAaHHUE AIIEKTPUUECKOMN IIETH MOCTOSHHOTO TOKaA.

Hccnenosanue 3aBHCHUMOCTH CHWJIBI  TOKa, IPOTEKAIOIIETO qyepes
PE3UCTOP,0T HAMPSKEHUSI HA PE3UCTOPE U COMPOTHUBIICHUS PE3UCTOPA.
OnpIThl,  JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTh ANEKTPUYECKOTO

COTPOTUBIICHUSITIIPOBOIHUKA OT €0 JAJIUHBI, TUIOIIAIU OMIEPEUHOT0 CEYCHUS U

MaTepuaia.

Onpenenenne yaenbHOI0 CONPOTUBICHUSI IPOBOAHMKA.

[IpoBepka mpaBuiia CIOKEHUSI HANPSDKEHUH IPU MOCIEA0BATEILHOM COSAMHEHUUBYX
PE3UCTOPOB.

IIpoBepka npaBuia Jyist CUiIbl TOKA IPU apauIeIbHOM COEIMHEHUH pe3nucTopoB.OnpeaeneHue

OJ1C 1 BHYTPEHHETO COPOTUBIICHUS UICTOYHUKA TOKA.

[Tposepka npaswit Kupxroda.

[IpoBepka BeinonHeHus: 3akoHa Oma Jyis OJIHOM LIETH.

N3ydyenne  BOIbTaMIEPHBIX XapaKTePUCTHK HEIMHEWHBIX  DJIEMEHTOB

(JTaMIbIHAKATTUBAHUS WIH MTOJYIPOBOJIHUKOBOTO IUOA).

Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIYIIETo Yepe3 pesuctop. Onpenenenue

MOILHOCTH 3JIEKTPUYECKOTO TOKA, BbleasieMol Ha pesucrope.Onpenenenune KI1J]

HarpeBaTesl.

HccenenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSIHHBIX MarHUTOB.

M3yueHne MarHuTHOTO MOJIS IOCTOSTHHBIX MAarHUTOB IIPU UX OOBEANHEHUU U pa3JelICHUH.

HccnenoBanue AeiCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUSL KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl M HAIlpaBJICHMs TOKA B KaTyIIKe U OT HaJaM4us (OTCYTCTBHUS) CEpJICUYHUKA B
KaTylIKe.

W3ydyeHune AeiCTBUS MarHUTHOIO IIOJISI Ha IPOBOAHHMK C TOKOM.

KoncTpynpoBanue u n3ydenue paboThl 3J1€KTPOIBUTATENS.

N3mepenue KIIJ] anexTpoaBuraTenbHOM yCTAaHOBKH.

OneITbl 1O MCCIENOBAHMIO SIBJIEHUS OJIEKTPOMAarHUTHOM MHAYKLUU: HCCIEI0BAaHUE
W3MEHEHUH 3HAYEHHUs U HAIIPaBJICHUS MHIYKIMOHHOTO TOKA.

9 kjaacc
Paszgen 8. Mexanundeckue siBJIeHUSA

Mexannueckoe naBwxeHue. MarepuanbHas Touka. CrocoObl OMMCaHMSI MEXaHUYECKOTO
JIBUKEHUS: TaONU4HbIA, rpaduueckuil, aHamutuueckuil. Cucrema otcuéra. OTHOCHTEIHHOCTH
MEXaHUYECKOTO JBUKEHUS.

BexkTopHbIE BENMUYMHBI, OIEpalMM C BEKTOPAMH, IIPOEKLMHM BeKTOpa. Paauyc-BekTop
MaTepHalIbHOM TOYKH, NMEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE NPSIMOJIMHENHOE JBUKEHUE.
HepaBHomepHOE mnpsmonuHerHOe nBrKeHHe. CpenHssi U MIHOBEHHAas CKOPOCTh Telna IpH
HEPaBHOMEPHOM JIBHIKCHUHU.

VYckopenue. PaBHOyCKOpeHHOE TMpPSIMOJMHEHHOE JBIKEHHE. YCKOpPEHHE CBOOOTHOIO
naaeHus. Oneitsl [anumnes.

I'paduueckass UHTEpIIpETALUs YCKOPEHUS, CKOPOCTH, MPOIMIEHHOr0 MyTH U NepeMelIeHUs
JUISL IPSIMOJIMHEWHOTO JIBUYKEHUS.

JIBr>xeHue Tena, OpOIIEHHOTO MOJT YITIOM K TOPU30HTY.

JIBr>keHue mo OKpYKHOCTH. JIMHEWHass CKOpPOCThb, YrjioBas CKOpPOCTb, MEPHOJ M YaCTOTA
oOpamieHus MpH pPaBHOMEPHOM JBMKCHHU MO OKpPYKHOCTH. CKOpPOCTb M YCKOpPEHHE TpHu
JBUKCHHUH 110 OKPY’KHOCTH.



Bexkrtop cuibl. PaBHoaecTByIOIIas cua.

[TepBsiii 3akon HproTtona. Bropoit 3akoH Herorona. Tpertuit 3akoH HproTtoHa.
[IpuHIUII CYyIIEpIIO3ULIUY CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Cuiia TPEHUS CKOJIBKEHUS, CUIaTPEHUS MOKOS,
npyrue Busl Tpenust. Koadduurent tpenus.

JIBU>KeHMeE Tell 0 OKPY>KHOCTH MO/ ISHCTBUEM HECKOIBKUX CHUII.

3akoH bepHyin u noasémHas cuia kpbuia. COBpeMEeHHBIE JIeTaTelIbHbIE alnmapaTthl, Cyla Ha
MOJBOAHBIX KPBUIbSX, AHTUKPBUIO HA CKOPOCTHBIX aBTOMOOWIAX. JIBMKeHHE Mmoe3ja Ha
MarHUTHOM MOAYIIKE.

Cuna TsSKECTH M 3aKOH BCEMHPHOTO TATOTEHUS. JIBM)KEHHE Tell BOKPYT IPaBUTALIMOHHOTO
ueHtpa (B ToM uucine mianer Bokpyr Comnnua). [lepBas xocmuueckas ckopocts. HeBecomocts u
neperpy3KH.

PaBHoBecue  MarepuanbHOI TOUYkH. AOCONIOTHO  TBEPHOE  TEIO.
PaBHOBecHeTBEPAOrO TENA C 3aKPEINIEHHON OCBIO BpallleHUsl. MOMEHT
cuibl. LlenTp TskecTu.

Nmnynbc tema. M3menenune umnyibca. MMmynbCc CHIIbL. YOPYroe u HEynpyroe
B3aMMO/IeiicTBHE. 3aKOHBI U3MEHEHUS U COXPAaHEHUs UMITyJbca. PeakTUBHOE ABMXKEHUE.
Mexanuueckass paboTta U MOIIHOCTh. PaboTa cuil TSXKECTH, yNpPYyrocTd, TPEHUS.

Cesi3p 2Hepruu u pabotel. [loTeHnManbHas SHEPrusi Tena, MOAHSITOTO HaJl MOBEPXHOCTHIO
3emuid. [loreHumanbHass »Heprus cxaroid npyxuHsl. Kunermueckas »sHeprusa. Teopema o
KMHETUYECKOW SHEPruu. 3aKOH U3MEHEHHUS U COXPAaHEHUS] MEXaHUYECKOW SHEPTUH.

Jlemoncmpayuu

HabnroneHne MexaHn4ecKoro JBM)KEHUS Tela OTHOCUTENBHO Pa3HbIX TeJl OTCUETa.

CpaBHeHuE yTeN U TPAGKTOPUN IBUKEHHUS OJTHOTO U TOT'O )K€ TEJIa OTHOCUTEIILHOPA3HBIX TEI
OTCYETA.

N3mepenne ckopoCcTH U YCKOPEHUS IPSIMOJIMHEWHOT O ABMkeHus. MccnenoBanue

IIPU3HAKOB PABHOYCKOPEHHOTO JBUKCHHUS.

HaGnronenue qBM>XeHUs Teja Mo OKPYKHOCTH.

Habmonenue MEXaHNYECKHUX ABJICHUM,  MPOUCXOIAIINX B CHCTEME

oTcyéra

«Tenexka» nmpu €€ paBHOMEPHOM M YCKOPEHHOM JBM)KCHHUH OTHOCUTEIHHO KaOWHETa(HU3UKH.

HaGmtonenue ~ paBHOBecHst — Tesl, CBOOOAHOTO  MAJAEHUs,  KojeOaHHs

MasiTHUKAB MHEPLMAJIBLHBIX CUCTEMaX KaK MOJATBEPKICHUE PUHIIUIA

OTHOCHUTEJIBHOCTH.

3aBUCHUMOCTh YCKOPEHHMSI T€Ja OT €ro Macchl U JeicTByolell Ha Hero cuibl. Habmonenue

paBEHCTBA CHJI ITPU B3aMMOJICHCTBUU TEIL.

N3menenne Beca Tenna npu YCKOPEHHOM JIBH)KCHHH.

[Iepenava umiynbca npy B3auMOACHCTBUU TE.

[IpeoOpa3oBanHus FHEPTUH MTPH B3aUMOJICHCTBUH TEl.

CoxpaHeHue UMITYJIbCa PH A0COIIOTHO HEYIPYTrOM B3aUMOJICHCTBUH.

CoxpaHeHne UMITyJIbCa IPU YIIPYTOM B3aUMOJCHCTBUN.

Habntoienne peakTHBHOTO IBUKEHUSI.

CoxpaHeHue YHepTruu NMpH cBOOOIHOM HaICHUH.

CoxpaHeHue SHEPTUH NP IBUKEHUU TeJla IO ACHCTBUEM IIPYKUHBI.

Jlabopamopmvie pabomul u onvimol

KonctpynpoBanue TpakTa A pa3roHa U JaJbHEHIIEro paBHOMEPHOTO JBUKEHUAILIAPUKA
WJIM TEJIEKKU.

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUST OpyCKa WM JBYDKEHUS IIApUKAIIO
HAKJIOHHOH IIOCKOCTH.



Omnpenenenre yCKOpeHUsl Teja IpU paBHOYCKOPEHHOM JBUKEHHH IO HAaKJIOHHON
MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBH>KEHUHOE3
HAYaJIbHOM CKOPOCTH.

[IpoBepka runoTe3sl: €ciau Mpu PaBHOYCKOPEHHOM JIBHXKEHUU 0€3 Ha4aJbHOMCKOPOCTH MyTH
OTHOCSITCS KaK Psii HEYETHBIX YHCEN, TO BpeMEHa OJIMHAKOBBI.

HccnenoBanue quxeHus Tesa, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanne 3aBUCHUMOCTH CUJIbl TPEHHUS CKOJBXEHHUS OT CHUJIbl HOPMaJIbHOTOJABIICHUS.
Onpenenenue k03P PUIEHTA TPEHUS CKOIBKCHHUS.
Omnpenenenue XECTKOCTU MPY>KUHBI.

Hccnenosanue 3aBHCHUMOCTH CWJIBI  YIPYroCTH,  BO3HMKArOLIEH B
IPYKUHE,0T CTENEeHU Ae()opMaiu NPy KHUHBI.
Onpenenenue paboOTBl  CHIBI  TPEHUS  TPU  PAaBHOMEPHOM JBUKEHUU

TEJIaNo TOPU3OHTAILHOM MMOBEPXHOCTH.
Omnpenenenne pabOTHl CHIIBI YIPYTrOCTH HPU MOABEME Tpy3a C HCHOIB30BAHHEM
HETOABUKHOTO U TOJIB)KHOTO OJIOKOB.

Pazgen 9. Mexannueckue ko/1e0aHUS U BOJTHBI

KonebarenbHoe aprkeHue. OCHOBHbIE XapaKTEpUCTUKM KoJeOaHUIl: mepuoj, 4acToTa,
amuintyzna. ['apMonudeckue kosiebaHus. 3aryxarouue KojeOaHusa. BbIHyXJeHHBbIE KOJIEOAHHUS.
Pe3onanc.

MaremMatnueckuii M NPYKUHHBII MasITHUKHU. IIpespamenue SHEPruu IpHU
K0JIeOATETbHOM JIBUKCHUH.

Mexannueckue BosiHBL. [IpojgonbHble M mnomnepeuHblie BOJHBL. (CBONCTBA MEXaHHYECKHX
BOJIH: MHTepdpepeHuus u gudpaxuus. JmuHa BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUS.
MexaHnuyeckue BOJIHBI B TBEPAOM Tell€, CEHCMUYECKHUE BOJIHBI.

3Byk. PacnipocTpanenue u orpakeHue 3ByKa. | pOMKOCTb 3ByKa U BbICOTA TOHA. Pe3oHaHc B
akyctuke. MWHOpa3sByk U ynpTpa3ByK. lcnonb3oBaHuMe — yIBTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTHUSX.

Jlemoncmpayuu

Habmtonenue koneGaHuii Tl o1 AeHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
Habmtonenue koneOaHuii rpy3a Ha HUTH U Ha IPY>KUHE.

HabntoneHue BeIHYX/I€HHBIX KoJieOaHMii U pe3oHaHca. PacripocTpanenue

MIPOAOJIBHBIX U MONEPEYHBIX BOJIH (Ha MOJIENHN).

Habmtonenue nntepdepeniun u 1udpakiuyuy BoJIH Ha HOBEpXHOCTH Bozbl. HabmoieHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT 4acCTOTBHI.

AKyCTHUYECKHI PE30HAHC.

Jlabopamopnvie pabomul u onvimol

Omnpezenenue yacTOTHI U IIEpUO/a KoeOaHU MaTeMaTHYeCKoro MasTHuKa. OnpeaeneHue
YacTOTHI U MepHoJia KoineOaHUi Npy>KUHHOTO MassTHUKA.
HccnenoBanue 3aBUCUMOCTH NTepHOIa KoJieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH nepuojga  KosieGaHUit MIPY’KUHHOTO
MasiTHUKAOT MaccChl rpy3a.
[IpoBepka HE3aBHCHMOCTH IEpHojAa KojeOaHW rpy3a, MOJBEHIEHHOTO K JEHTE,0T MaCcChl
rpysa.
OneIThl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTb nepuojia KoJjeOaHMit
IIPY>KMHHOTOMAsTHUKA OT MACChI IPy3a U KECTKOCTU MPYKUHBI.
W3mepeHne ycKopeHHs CBOOOJHOI O aIeHusl.
Paznen 10. DiekTpoMarHuTHOE NoJIe U 3J1eKTPOMATHUTHBIE BOJIHBI
DNEeKTPOMarHuTHOE MOJIeE.



DNeKTpOMarHUTHHIE BOJTHBI.
CBoiicTBa 31IEKTPOMArHUTHBIX BOJL.
[IIkana 3MeKTPOMAarHUTHBIX BOJIH.  VICTOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.
Pannonokanus. Kocmuueckas cBs3b.
DnekTpoMarHuTHas npupoaa ceera. CKopocTh cBeta. BosHOBEIE CBOIiCTBa cBeTa:
uHTEephepeHIys U Au(paKIus.

Jlemoncmpayuu

CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
WuTepdepennys u tuppakuus cBera.

Jlabopamopusie pabomul u onvimel

W3ydeHue cBOMCTB 3J1€KTPOMAarHUTHBIX BOJH C MTOMOIIbI0 MOOMIBHOIO TesedoHa.
[IpoBenenue onpITOB MO HAOIIOACHHUIO HHTEphEPEHLINN U TU(paKLIUU CBETA.

Paszgen 11. CBeToBbIe IBJICHUA

JlygeBas mMojenb cBeTa M reoMmerpuueckas omntuka. Mcrounuku cBera. [IpsmonuHeiiHoe
pactipoctpanenue csera. 3atMmenust Conuna u Jlynsl. Otpaxenuecsera. [lmockoe 3epkaino. 3akoH
oTpaxkeHnus ceta. [loctpoeHune n300pakeHuit, cOpMUPOBAHHBIX 3EPKATIOM.

[Ipenomnienne cBera. 3akoH mpenomieHus cBeTa. [lonHOe OTpaxeHHe CBeTa.
Hcnonp30BaHre MOTHOTO OTPAXKEHHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS CBSI3b.

Jlunza, xoxm nyudedr B nuH3ze. Dopmyna ToHkoM mnuH3BL [locTpoeHne u300pakeHHi,
c(OpMUPOBAHHBIX TOHKOM JnuH30M. OnTuyeckas cuctema ¢oToamnmnapara, MHKPOCKONa U
Teneckormna. ['a3, kak onTuyeckas cuctema. bin3opykocTs U 1adbHO30PKOCTbD.

Pasnoxxenue 6enoro csera B crektp. OnbiTel HptoToHa. Clio)keHHE CIEKTPAJIbHBIX L[BETOB.
Hucnepcus cera.

Llemoncmpayuu

[IpsimonuHEITHOE pacIPOCTPAHEHHUE CBETA.

OTtpaxxeHue cBera.

[Tonyuyenne n3o00pakeHUl B IJIOCKOM 3€pKaJe.

[Ipenomienue ceera.

OnTryeckuii CBETOBO.

Xon ntyueit B coOuparoleit aunse.

Xop mydel B paccenBaroLeH JIMH3E.

[Tonydenne n3o0paxeHU ¢ TOMOIIBIO JIUH3.

[Tpunun aeictBus GoTtoanmnapara, MUKpocKona u Teneckona.Mojensb
rjiasa.

Pa3noxxenue 6enoro cBeTa B CHEKTP.

[Tonmy4yenue Genoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX [IBETOB.

Jlabopamopmvie pabomul u onvimol

HccnenoBanue 3aBUCUMOCTH yrila OTPAKEHHUs CBETOBOIO Jyda OT Yyria IaJeHUsd.

N3ydenue cBoCTB M300pa’keHUs B TUIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yIJIa IIPEJIOMIICHUS OT YIUIa IAJEHUs CBETOBOIO Jy4ya Ha
TPAHULIE «BO31YX—CTEKIION.

[Tony4yenue n300pakxeHUH ¢ TOMOIIBIO COOMPAIOLIEH JTUH3HI.

Onpenenenre (GOKYCHOTO pacCTOSHUSI U ONTHYECKON CHIIbI cobuparonieil TuH3bl. OnbITHI

10 PA3JI0KEHHIO O€JIOro CBETa B CHEKTP.

OmnbITHI IO BOCHIPUATHUIO IIBETA IPEAMETOB IIPH UX HAOIIOJEHUN Yepe3 LIBETOBbIE (DHIIBTPHI.



Pasznea 12. KBanToBbIE IBJICHUSA

OmnbiTel Pesepdopna u mnnanerapHas moaenb aroma. Mopenb aroma bopa.
Hcnyckanue u norioueHue ceera atoMoM. KBaHTsl. JInHeN4aTbie CIEKTPBI.

PaguoaktuBHOCTh. Aub(a-, Oera- u ramma-usinydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas wmopnens aromHoro sapa. HM3zorombsl. PannoaktuBHble mnpeBpamieHus. Ilepuon
noJypacrnana aroMHbIX sfep. JlelicTBHe paJMOaKTHBHBIX H3JIY4EHUH HaA JKUBBIC OPraHU3MBI.
3amuTa OT paJuOAKTUBHOIO U3ITy4EHHUS.

SAnepHble peakuu. 3aKOHbI COXPAHEHMs 3apsAJI0BOIO M MAacCOBOI'O YMCEN. DHEprus CBSI3U
aTOMHBIX sep. CBs3b Macchbl U d3Hepruu. Peakuuu cunTesa u neneHus saep. VcrouHuku 3Hepruu
Counnua u 3BE31. SlnepHast sHepreTuka. JKOJOTHUECKUE IPOOIEMbIAAEPHON SJHEPTEeTUKH.

Jlemoncmpayuu

CrexTpsbl U3Jy4EHHUs U TOTJIOIIECHHUS.

CrieKTphl pa3IMyYHBIX Ta30B.

CuexTp Bogopoza.

Hab6mronenue tpekoB B kamepe Bunbcona. Pabora

CYETYMKA HOHU3UPYIOLIUX U3ITYYCHUN.

Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U ITPOLYKTOB.

Jlabopamopuvie pabomul u onvimol

HaGnroneHue CIUIOMIHBIX U JIMHEHYaThIX CIIEKTPOB U3TY4YEHHUS.

HccnenoBanue TpekoB: M3MEPEHUE SHEPTUU YacTULIBI 10 TOPMO3HOMY ITYTH(IIO
doTorpadusm).

W3mepeHue painoakTUBHOTO (OHA.

IToBTOpHUTENBEHO-0000IIAIONTHI MOTYIb

[ToBTOpHUTENBHO-0000IIAOIINI MOAY/Ih MIPEAHA3HAYEH ISl CUCTEMATU3AIMH U 0000IIeHUs
MPEIMETHOTO COJEp>KaHUs M OMbITa ACSITENbHOCTH, MNPUOOPETEHHOTO MPH H3YYCHHH BCETrO
Kypca (GuU3MKKM ~ yrayOJn€HHOTO  YpOBHS, a Takke Ui TOATOTOBKM K OCHOBHOMY
roCy/1apCTBEHHOMY SK3aMeHY MO (pU3HKE.

B npouecce nzydueHuss JaHHOTO MOJYJIS PEeAM3yIOTCS U MOJMYy4YaroT JalibHeilllee pa3BUTHE
yueOHble JeWCTBHs, OOECIEeYUBAIONINE JIOCTIIKEHHE TPEIMETHBIX U  MeTalpeIMEeTHBIX
pe3ynbTaToB 00ydeHus, (OpMUPOBAHHWE €CTECTBEHHO-HAyYHOH TPaMOTHOCTH: OOBSCHEHHE U
OTHCaHUE SIBICHUN Ha OCHOBE MPUMEHEHUs (PU3NYEeCKHX 3HAHUHM, UCCIIEOBATENbCKUE EHCTBUS
(BBIIBIDKEHHE THUIIOTE3, MOCTAHOBKA 1M M TUIAHUPOBAHWE HWCCIIEIOBAHMS, aHAIN3 JIAHHBIX WU
MOJIyYCHHUE BHIBOJIOB).

[IpeanouturensHOI (HOPMON OCBOCHUSI MOIYJIS SIBIIETCS IPAKTUKYM, IMPOTpaMMa KOTOPOTO
BKJIFOYAET:

pelieHre 3a7ay, OTHOCSIIMXCS K Pa3lMYHBIM pazjienaM M TemMaMm Kypca (U3HKH, B TOM
YHCIIe 3a/1a4, UHTETPUPYIOLIUX COJAEPKaHUE PAa3HbIX pa3/IeioB;

BBITIOJTHEHUE J1A0OpaTOpHBIX pPaboOT W OmbITOB (BKIOYAass PabOTHI W OMBITHI W3
MepevyHel K paszenaM Kypca) B YCJIOBHUSIX CaMOCTOATENBHOIO IUIAHUPOBAHUS MPOBEICHUS
ucCleoBaHMs, BbIOOpa W OOOCHOBaHHMSI  METOJa  M3MEPEHUsS  BEIMYWH, COOpKH
AKCIIEPUMEHTAIILHON YCTaHOBKH,

BBITIOJTHEHUE MPOOJIEMHBIX 3a/IaHUI MPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa(3adaHus o
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH), B TOM 4qHCIe 3aJ]aHUl ¢ MEXIPEAMETHBIM
coJiep:KaHuEeM;

paboTy Haa  TPYNNOBBIMH WU  WHAMBUAYAIbHBIMH  MPOEKTAMH, CBSI3aHHBIMH C
coJiep:kaHueM Kypca (QU3UKH.

N3ydyeHne MOBTOPUTENBHO-0000IIAIOMIET0 MOAYISI MOXKET 3aKaHYMBATHCSI MPOBEICHUEM



JMarHOCTUYECKOM paldoThl 3a Kypc (U3HMKHM YriIyOIEHHOrO YpOBHS, BKIIIOYAIOIIEH 3aJaHUs
Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIOJHEHUS AWArHOCTHYECKOM pabOTBI  MOTYT
MOKa3bIBaTh CTENEHb TOTOBHOCTH OOYYarOIIUXCSIK OCHOBHOMY TOCYAApCTBEHHOMY JK3aMEHY
no ¢u3MKe, a TaKKe CBHUAETEILCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH.

IINTAHUPYEMBIE PE3YJIbTATBI CBOEHUSA ITPOI'PAMMBbI

N3ydyenne ¢u3nku Ha ypoOBHE OCHOBHOrO oOmiero  oOpa3oBaHMs HaIpaBlIEHO Ha
JOCTHIKEHUE IMYHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

B pesynbprare u3ydeHus (QU3MKM Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUSY
oOyuarormierocst Oynyt c()OpMUpPOBaHbI CIETYIONIUE THYHOCTHBIC PE3YIbTATHI B YACTH:
1) naTpuoTHUeCKOro BOCHUTAHHUS:

MPOSIBJICHWE WHTEpPECca K MCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHUCKOM(PH3NIECKOM
HayKH;

[IEHHOCTHOE OTHOIIIEHHE K JTIOCTHKEHHUSAM POCCHUCKUX YUEHBIX-(PHU3HKOB;
2) rpakaaHCKOTo U JyXOBHO-HPABCTBEHHOTO BOCIIUTAHMSL:

TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXI€HUH OOIIECTBEHHO 3HAUUMBIX U3THYECKUX
npo0JeM, CBI3aHHBIX C MPAKTHYECKUM ITPUMEHEHHEM JIOCTHKCHUHN (PH3HKH;

OCO3HaHNE Ba)KHOCTH MOPAJIbHO-ITUYECKUX IIPUHIIUIIOB B I€ATEIBHOCTH YUEHOIO;

3) scTeTHdecKoro BOCIUTAHMSL:
BOCIIPHSTHE  OCTETMYECKHX  KAueCTB  (M3MUECKOM  HayKum: e
rapMOHHUYHOT OIIOCTPOCHUS, CTPOTOCTU, TOUHOCTH, TAKOHUYHOCTH,

4) 1eHHOCTH HAYYHOTO MO3HAHMS:
OCO3HaHME IIEHHOCTU (U3MYECKOH HayKM KaK MOIIHOIO MHCTPYMEHTa MO3HAaHUSIMMPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAKHENUIIEH COCTABIISIIOLIEN KYJIbTYPHI,
OpHEHTAIs B JEITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaYUHBIX MPEICTaBICHUI00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS ITPUPOJIBL;
pa3BuTHE Hay4HOU TM0003HATENBHOCTH, UHTEpeca K
HCCIIE0BATENbCKONICSATEILHOCTH;

5) dopmupoBanus KyIbTyphI 310POBbS U YMONHUOHAILHOTO GJ1ArOMOMyHSL:

OCO3HaHHE LIEHHOCTH 0e30macHoro oopasa )KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,
BRXHOCTH MpaBU O€30MacHOr0 MOBEJEHMS Ha TPAHCIOpPTE, HA AOPOrax, ¢ 3JIEKTPUYECKUM U
TEIJIOBBIM 000pYI0OBaHHEM B JJOMAIITHUX YCIOBUSIX;

c(OPMHPOBAHHOCTH HaBbIKa peieKCHH, MPU3HAHKUE CBOETO MpaBa Ha OLIMOKY U TaKOTO Xke
IpaBa y Ipyroro 4ejgoBeKa;

6) TpynoBoro BoCIUTAHUS:

aKTHUBHOE y4yacTue B PELICHMH MPAKTUYECKHX 33734 (B paMKax CeMbH, 00pa3oBaTelIbHOM
OpraHu3alyy, ropojaa, Kpas) TEXHOJIOTHYECKOM M COIMAIbHOM HalpaBJIEHHOCTH, TPEOYIOIINX B
TOM 4HcIe U GU3NIECKUX 3HAHUH;

MHTEPEC K MPAKTUYECKOMY U3yUEHHIO MPOGECCHil, CBA3aHHBIX € (PU3UKOM;

7) 9KOJIOrHYecKOro BOCHUTAHHS:

OpHEHTAIlsl Ha NpPHUMEHEHHWe (HU3MUECKUX 3HAHWHA JJIs pEmieHHs 3a7ad B OO0JIACTH
OKpY’Kalolle cpeipbl, MJIaHUPOBAHUS TOCTYNKOB M OIIEHKM WX BO3MOXHBIX IMOCIEICTBHUH IS
OKpYKarolleu cpebl;

0CO3HaHME INI00ATBHOT0 XapaKTepa 3KOJIOIMYECKHX MPOOJIeM U IyTeH UX peleHus;

8) amanTanuu K MU3MEHAIOMMMCS YCIOBHSAM COLMANBHOMN U PUPOTHOM CpeIbL:

noTpeOHOCTH BO B3aUMOJICHCTBUY TIPU BBITOJTHEHUN UCCIIEIOBAHUN M IPOEKTOB (PH3UIECKOM
HaINpaBJIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBIIIICHUE yPOBHS CBOEH KOMIIETCHTHOCTH Yepe3 TPAKTHUYECKYIO JIEATeIbHOCTD;

noTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHWUH, YMEHUH (opMynupoBaTh HEH,



IIOHATHUA, TUIIOTE3bI O (1)I/ISI/II-ICCKI/IX 06’beKTaX U ABJICHUAX,
O0CO3HaHUuE ACPUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3BHKY;
IUTAHUPOBAHHUE CBOETO PAa3BUTHS B NPUOOPETEHNH HOBBIX (DU3MYECKHX 3HAHUM; CTpeMIICHHE
aHAJIM3UPOBATh U BBISBIIATH B3aMMOCBSI3H IIPHPOJIbI, OOIIECTBA

9KOHOMHMKH, B TOM HHUCJIC C UCIIOJIb30BAHHUECM (I)I/I3I/I‘ICCKI/IX 3HaHPII>i;

OLICHKa CBOMX JEHCTBHI C yd4€TOM BIMSHHMS Ha OKPYKAIOIIYIO Cpeay, BO3MOKHBIX
JI00ABHBIX TOCTICICTBUM.

METAINIPEIMETHBIE PE3YJIBTATbI
B pe3ynbTare ocBOSHHMs POrpaMMBI 10 (PU3UKE HA YPOBHE OCHOBHOIO O0IIETr0 00pa3oBaHuUs
y oOyugaromerocst OyayT cQOpMHUpPOBaHBI METalpPEIMETHBIC PE3yJIbTaThl, BKIIOYAIOIIIEC
M03HABATENIbHBIC YHUBEPCAIbHBIC YUeOHbBIC ICHCTBISI, KOMMYHUKATHBHBICYHUBEPCATbHBIC YUCOHbBIC
JeHCTBUS, peryIsSTHBHbIC YHUBEpCAIbHBIC yIeOHbIE ACHCTBUS.

IMo3HaBaTe/IbHbIE YHHBePCAJIbHbIE YueOHbIe JeiicTBUS
bazoBble nornueckue qeNCTBUSA:

BBISBJIATHP W XapaKTepU30BaTh  CYMIECTBEHHBIC NPH3HAKA OOBEKTOB  (SIBJICHMIA),
KJIacCU(UIIUPOBATH UX;

BBISBJISTh 3aKOHOMEPHOCTH W IPOTHBOPEYUS B PacCMATPUBACMBIX (DaKTax, MaHHBIX U
HAOIIOICHUSX, OTHOCALINXCA K (PU3UUECKUM SIBICHUSM;

BBISIBJISTh TPUIMHHO-CIICJCTBCHHBIC CBSI3M TPH  HM3YYCHHHM (DU3WUYECKHX SBICHUHA U
MPOLIECCOB, JIEJIaTh BBIBOJBI C UCIIOJIb30BAHUEM JEAYKTUBHBIX U MHIYKTHBHBIX YMO3AKIIOUYCHHH,
BBIJIBUTATh TUIIOTE3BI O B3aUMOCBS3SX (DH3UYECKHUX BEIIMYUH;

CaMOCTOSITENILHO BBIOMpATh CIOCOO pelleHus ydeOHOW ¢u3nyeckoil 3amaun (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB pEIICHUs, BBHIOOp HaWOOJIee MOIXOIAIIECTO C Y4ETOM CaMOCTOSTEIHLHO
BBIJICTICHHBIX KPUTEPHEB).

bazoBrbie uccienoBarenbckue qeHCTBUS

UCIOJIb30BaTh BOMPOCHl KaK MCCIENIOBATENbCKUIT MHCTPYMEHT MO3HAHMS, MPOBOJAUTH IIO

CaMOCTOSATENIbHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOKHBIN
buznyecKuit SKCIIEPUMEHT, HeOOBIIIOE HCCieI0BaHUE (PU3NUECKOTO SIBICHNUS;

OIICHUBATh HA TPHUMEHUMOCTD M JIOCTOBEPHOCTH HH(POPMAIIHIO, TIOTYICHHYIO B XOJIC
WCCIICTOBAHMSI WU DKCIIEPUMEHTA;

CaMOCTOSITEIIBHO dhopmynupoBaTh 00001IeHUS U BBIBOJBI IO

pe3yapTaTaMIPOBEAEHHOTO HAOIIOACHHUSI, OIBITA, UCCIEAOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIECCOB, aTAKKE
BBIIBUTATh MPENOI0KEHUS 00 UX pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabota ¢ undopmariueii:

MPUMEHSTh pa3IMYHble METOJbI, MHCTPYMEHThl W 3alpochl MPU TIOUCKE U OTOOpe
MH(pOpPMallMU WIN JAHHBIX C YUETOM MPEJI0KEHHON yueOHOl (u3nyeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HHPOPMAIUIO PA3IUYHBIX BUJIOB
1 GopM Ipe/ICTaBICHNUS;

OLICHUBATh HAAEKHOCTh HHPOPMAIMH MO KPUTEPHUSM, MPEATOKEHHBIM YyUYUTEIEM WIH
chopMyITUPOBAaHHBIM CAaMOCTOSATEIBHO;

CaMOCTOSITENILHO ~ BBIOMpATh ONTUMAaJbHYIO (opMy TpencTaBieHus uHoOpManuu U
WLTIOCTPUPOBATH PelaeMble 3aJ1a9M HECIIOKHBIMU CXEMaMH, JruarpaMMaMu, HHOH TpaduKor U UX
KOMOHMHAIIUSIMH.

KoMMyHuKaTHBHBbIE YHHBepPCAJIbHbIE YueOHbIe 1eiicCTBHSA:

B X07I¢ OOCYXXJIeHHsI yueOHOTO MaTepuaia, pe3yJbTaToB JaOOPAaTOPHBIX PadOT U MPOEKTOB
3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXXIaeMOW TeMbl M BBICKAa3bIBaTh WJEH, HAIlleIEHHBIC Ha
peleHne 3a1a49M U oJIepKaHue 0JIarokenaTeIbHOCTH OOIICHNUS;

COTIOCTABJIATH CBOM CYXKJEHHS C CYXKACHUSIMH APYTUX YYaCTHUKOB JManora, 00HapyKUBaTh
pas3In4re U CXOJICTBO TO3HIINH;

BBIPAXKATh CBOIO TOUKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;



MyOTMYHO TPECTABNIATH PE3YNIbTAThl BBIIOJHEHHOTO (DM3MUYECKOTO OMbITa (IKCIIEPUMEHTA,
HCCJICI0BAHMS, TIPOCKTA);

MOHUMATh U WCMOJb30BaTh MPEUMYINECTBA KOMAHIHONW W WHIUBUAYAIBHOW DPaOOTHI MPHU
PEIICHUH KOHKPETHON (hPU3UYECKON MPOOIIeMBI;

MPUHUMATh LM COBMECTHOW JIESITEIBbHOCTH, OPraHU30BbIBaTH JEUCTBUS 1O €€
JOCTYDKCHHIO: PACTIPEICATh PO, OOCYXAaTh MPOIECCHI U PE3yJabTaThl COBMECTHOW PadOTHI,
0000111aTh MHEHHMS HECKOJIbKHX JIIOJIEH;

BBITIOJIHATH CBOKO 4YacTh pPa0OThI, JOCTUTAas KadeCTBEHHOTO pe3yJibTara IO CBOEMY
HAIPABJICHUIO U KOOPJAMHUPYS CBOU JEUCTBUS C APYTUMH WICHAMU KOMaH/bI;

OIICHMBATh Ka4yeCTBO CBOETO BKJaJia B OOIIMI MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHLHO
c(OpMYyJIMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBUSI.

PeryasiTuBHble YHMBepca/lbHble y4eOHbIe AeliCTBHUS
Camoopranusanusi:
BBISIBIIAITH ~ NPOOJEMBI B JKU3HEHHBIX U Y4eOHBIX  CHUTyalUsX,
TPEeOYIOUIMX /1S pelieHus] GPU3NUECKUX 3HAHU;

OpUEHTHPOBAThCS B pa3IMYHBIX MOAXOAAX MPUHATUS peUleHUd (MHIMBUIYaIbHOE,
HPUHATHE PELICHUS B TPYIIE, IPUHATUE PEIIEHUM rpymnoil);

CaMOCTOSITENIHO ~COCTAaBJIATH QJITOPHUTM pEHICHUs (U3UYECKON 3aJaud I  TUIaH
UCCIICIOBaHUSL C  Y4ETOM  HUMEIOIUXCS PEeCcypcoB U COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHPOBATh IIPeIaracMble BAPUAHTHI PELLICHHUI;

7ienaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlIEHUE.

CaMOKOHTPOJIb, SMOLIMOHATIbHBIA UHTEIIEKT:

JlaBaTh aICKBATHYIO OLIEHKY CUTyallMM U IIpeyIaraTh MIaH €€ N3MEHEHUS;

OOBSICHATh TPHYUHBI JTOCTH)KEHUS (HEIOCTHMIKEHHUS) PE3YyJIbTAaTOB JEATEIBHOCTH, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM YHCIIE B XOJl BBINOJIHEHUS (PU3MUECKOTO
UCCIICIOBAaHMsI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, M3MEHUBIIMXCS CHUTYalMi,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIIMX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LICJIM U YCIIOBUSM.

CTaBUTh ce0sl Ha MEeCcTO JApPYroro 4ejgoBeKa B XOJ€ CIopa WM JAMCKYCCHUU Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY JPYIOro.

MpU3HaBaTh CBOE IMpaBO Ha OWIMOKY MpU  pelleHuH (U3NYECKUX 3a7ad Wi B
YTBEPKICHHAX Ha HAy4YHbIE TEMBI U TAKOE YK€ IIPaBO JPYroro.

MHNPEIMETHBIE PE3YJIBTATHBI

K xoH1y 00yueHus B 7 kiacce npeMeTHbIE PE3YJbTaThl HA YIIIYOJIEHHOM YPOBHE JOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHUH:

WCTIOJIH30BATh MOHATHUS: (PU3NUYECKAE U XUMUYECKHE SIBJICHHS, HAOIIOIeHNE, SKCIIEPUMEHT,
MOJIeNlb, TUIOTE3a, €IUHUIBI (U3NYECKUX BEITUYMH, aTOM, MOJIEKYyJa, arperatHble COCTOSHUS
BemecTBa (TBEpHOE, JKHIKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBHXKEHUE (paBHOMEPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPAEKTOPHs, paBHOACHCTBYOIIAs cuJl, Aedopmarus (yrnpyras,
MJIACTHYECKast ), HEBECOMOCTh, COOOIIAIOIINECS] COCY/IBI;

YBEPEHHO pa3inyarh sBIeHUA (OU(Qy3us, TEmIoBOe MIBMKEHHE YACTHUIl BEIIEeCTBa,
paBHOMEpHOE JBIKEHHE, HEPaBHOMEPHOE JIBIKCHHE, HHEPIIHSI, B3aUMOJICHCTBHE Tell, pPABHOBECHE
TBEPIBIX TeNl C 3aKpEIUIEHHOW OChIO BpallleHMs, Iepeada JaBleHUs TBEPIABIMH TelaMH,
KHIIKOCTSMH M Ta3aMH, aTMOC(EepHOE MaBJIICHWE; TUIABaHUE TEI, MPEBPAIICHUS MEXaHHYECKON
HHEPIUu) IO ONHMCAHUIO HMX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIBITOB, JIEMOHCTPUPYIOLIMX
JaHHOE (PU3UUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBICHHE M3YYEHHBIX (PU3MUECKUX SBICHUNA B OKPY)KAIOLIEM MHpE (B TOM
grcie pU3NUecKue sIBICHHSI B IPHPO/IE: PUMEPHI ABIKEHHSI C PA3TMYHBIMUA CKOPOCTSIMHU B )KHBOH
U HEXHMBOH MPHUPOJIE, JeHCTBUE CUIT TSDKECTH, TPEHHsI, YIPYTOCTH B IPUPOJE U TEXHUKE, BIMSIHUE
aTMoc(epHOro 1aBIeHUs HA )KUBOM OpraHu3M, IJIABAaHUEPHIO, phlyard B Tele YeJOoBeKa), IpHU
3TOM TIEPEBOIUTH MPAKTHUECKYIO 3aJady B y4eOHYIO, BBIJCNATH CYLICCTBEHHBIC CBOWCTBA



(mpu3HaKyM) PU3MUECKUX SIBICHUMH;

OINUCBIBATh W3YYEHHBbIE CBOICTBA TeN W (PU3MUECKUE SIBICHMSA, MCIOJb3Ys (U3NYECKHE
BeNIWYMHBI (Macca, OO0BEM, IUIOTHOCTH BELIECTBA, BpEeMs, ITyTh, CPEIHsSS CKOPOCTh, CHIIA
YIPYrocTH, CHJIa TSXKECTH, BEC TeJla, CUiIa TPEHUs, AaBleHHE TBEPAOIO Teja, JaBJICHHE CTOJI0a
KHUJIKOCTH, BBITAJIKHBAIOILAS CHJIA, MEXaHWYeCKas padoTa, MOIIHOCTD, TJIEYO CHIIbI, MOMEHT CHJIBI,
KO3(QULMEHT MOJE3HOr0 JeHCTBUSA MEXaHU3MOB, KHHETUYECKasi U OTEHIMAIbHAsl SHEPTHsl), IPU
OTNMCAaHUH TPABUIIBHO TPAKTOBATh (PU3NUYECKUN CMBICT MCHOJIB3yEMBIX BEJTMYMH, UX 0003HAYCHUS
U €IUHMLBI (PU3MYECKUX BEJIMYMH, HAXOOUTh (OPMYJbI, CBA3BIBAIOLIME JAHHYIO (DU3MUYECKYIO
BEJIMYMHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TPaQUKH M3YUYCHHBIX 3aBUCHMOCTEH (PU3MUECKUX
BEJINYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SIBJICHHUS M IPOLIECCH, MCIIOJb3Ys IpaBUiIa
CJIOKEHMSI CUJI (BAOJIb OJHOM mpsiMoii), 3akoH ['yka, 3axoH Ilackains, 3akoH Apxumena, npaBUIIO
paBHOBecHsl pbluara (6J0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHHYECKOM
SHEpPIuH, U 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY3aKOHA U 3alMChIBATh €r0 MaTEMaTHUECKOE
BBIPAKECHMUE;

CTPOUTD NPOCTHIE (PU3UYECKUE MOJIEIH PEATIBHBIX 0OBEKTOB, IPOLIECCOB U SIBJICHUH, BBIIEIATD
IIPY 3TOM CYILIECTBEHHbIE U BTOPOCTEIIEHHbIE CBONCTBA OOBEKTOB, IPOLIECCOB,IBICHUH, IPUMEHSAThH
buznueckue MoJenu Uit 00bsACHEHUs (PU3NUYECKUX MPOLIECCOB U PELIEHMs YUEOHbIX 3a/1a4;

OOBSICHATh (hM3NYECKHE SBICHHS, IPOIIECCHI M CBOWCTBA TEN, B TOM YHCJIEB KOHTEKCTE
CUTYallui IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, U peliaTh KaUeCTBEHHbIE 3a7a4l, B TOM YHCIIE
TpeOyIoIIMe YUCIEHHOIO OLIEHWBAHUS XapaKTEPHBIX 3HAUEHUN (PU3NYECKUX BEIUYUH, NPH 3TOM
BbIOMpaTh a/eKBaTHYIO (PU3MYECKYIO MOJIENb, BBIABIATh HPUUYMHHO-CIEICTBEHHBIE CBS3H WU
BBICTPANBAaTh JIOTHYECKYIO LIEIOYKY PacCyXICHHUH ¢ OMOpOil Ha 3yuyeHHbIE CBOMCTBA (PU3NUECKUX
SIBIICHUI, (PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIH;

pemarh pacu€THbIC 3a1a49u (B 2—3 ACUCTBUS) 110 U3y4aeMbIM TeMaM Kypca (pU3HKH, BBIOHpast
a/IeKBaTHYI0 (DU3MYECKYI0 MOJENb, C HCHOJIb30BAHUEM 3aKOHOB U (OpMyJ, CBS3BIBAIOLIMX
(du3nyecKue BEIMUNHBI, 3alMChIBATh KPATKOE YCIIOBUE U Pa3BEPHYTOE PELICHUE 3a/1a4H, BBISBIATh
HEJOCTaloNIe WM W30BITOYHBIE JaHHbIE, OOOCHOBBIBATH BHIOOP METO/A pEUICHMs 3a/ayH,
UCIOJIb30BaTh CHPAaBOYHBIE JaHHbIE, NMPOBOAUTH MaTeMaTHYeCKHe MpeoOpa3oBaHUs U PacyéTsl,
OLICHUBAaTh PEATMCTUYHOCTh IIOJIyYEHHOTO 3HAueHUs (U3NYECKON BEIUYMHBI M OMNPEIENATh
pa3MepHOCTh (PHU3UUECKON BEIUYUHBI, TOJYYEHHOM NPU pEeICHUH 3a/1a4U;

pacrio3HaBaTh IpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTh MPH MOMOIIU (PU3HMUECKUX METOJIOB, U
npeiaraTb OpUEHTUPOBOUHBIA CHOCOO pEIIeHUs, B ONUCAHUM HCCIEJOBAaHUS PACIIO3HABATH
IIPOBEPSIEMOE MPENIONIOKEHHUE (TUIIOTE3Y), UHTEPIIPETUPOBATH MOJIYUEHHbIN pPe3ysbTarT;

MIPOBOJIUTH OMBITHI MO HAOMIOJEHUIO (DPU3NYECKUX SIBICHUM MM (U3UYECKUX CBOMCTB Tel

(muddy3us, TemnaoBoe pacIIMpEeHHE TIa30B, SBICHHE HWHEPLUH, H3MEHEHHE CKOPOCTH Mpu
B3aMMOJEICTBUM TeEJ, Iepefada JaBJICHUS JKUJIKOCTbIO M Ta30M,
NposiBIEHWEe  JAeMcTBUS  aTMOc(EepHOro  JaBieHUs, JEeMCTBHE MPOCTBHIX  MEXaHU3MOB):
dopMynupoBaTh NPEANONIOKEHHE (TMIOTEe3y) O BO3MOXHBIX pe3yjibTaTaXx HaOIIOCHUH,
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY U3 M30BITOYHOTO Habopa 000pyoBaHUS U POPMYIUPOBATH
BBIBOJIbI;

MPOBOAUTH TMpsIMbIE W KOCBEHHbIE H3MEpPEHUs (U3NYECKUX BEIUYMH (pacCTOsHUE,
MPOMEXKYTOK BpEMEHHU, Macca Tella, 00bEM Tena, Cuila, TEMIEpPaTypa, MJIOTHOCTh >KUJIKOCTH U
TBEPAOrO TE€la, CHUJIAa TPEHUS CKOJBXKEHMS, JaBJIE€HUE BO31yXa, BBITAJKUBAIOLIAs CHJIA,
JeCTByIONasi Ha MOTPYKEHHOE B JKUIKOCTH TeJI0, KO3(PPHUIIMEHT MMOJIE3HOI0 JAEHCTBHS MPOCTHIX
MEXaHU3MOB) C HCIOJIb30BAaHUEM AaHAJIOTOBBIX W MU(PPOBBIX MPHUOOPOB, 0OOCHOBBIBATH BBHIOOP
METO/a W3MEpeHHus, (UKCHUPOBATh IOKa3aHUs MPHOOPOB, HAXOAWUTH 3HAUYEHUE H3MeEpsSEeMOi
BEJIMUMHBI C MMOMOIIBI0 YCPEIHEHUS Pe3ylbTaTOB CEPUM M3MEPEHUI M OLIEHHWBATH MOTPEUIHOCTh
WU3MEPEHHUI;

MIPOBOJIUTH HECIIOKHBIE AKCIIEPUMEHTAIbHBIE HCCIEIOBaHHUS 3aBUCUMOCTEH (hU3MUYECKHX
BEJIMYMH (3aBUCUMOCTHU IIYyTH PABHOMEPHO JBMXKYIIETOCs Teja OT BPEMEHU ABMKEHUS TeJla, CUJIbI
TPEHUS CKOJIBKEHHsI OT CHJIbl HOPMAJIBHOTO JJaBJICHHsI, Ka4ecTBa 0OpabOTKU MOBEPXHOCTEH Tel U



HE3aBUCHMOCTH CHJIbI TPEHUS OT IJIOIIA TN COMPUKOCHOBEHUS TEJ, CUIIbI YIIPYTOCTH OT y/UITHHEHHUS
NPYXKHUHBI, BBITAIKUBAIONIEH CHJIBI OT 00BEMaA MOrpyKEHHON dYacTh Tela U OT IUIOTHOCTH
KHUJIKOCTH, €€ HE3aBHCUMOCTH OT IUIOTHOCTH Te€Jia, OT IIyOWHBI, HA KOTOPYIO MOTPYXKEHO TelO,
YCJIOBUH TJIaBaHMUSA TeEJ, YCIOBUH pAaBHOBECHsS pblyara M OJIOKOB): COBMECTHO C YYHUTEIIEM
dbopMynupoBaTh 3a/1a4y U THIOTE3Y UCCIEA0BAHUSA, CAMOCTOSTEILHO IUIAHUPOBATh UCCIIeI0BAaHUE,
CaMOCTOSITENILHO cobupartpb 9KCIIEPUMEHTAJIbHYIO YCTaHOBKY C HCIIOJIb30BaHUEM
UHCTPYKIINH, MIPEICTABIATH MOJYyYCHHbIC 3aBUCUMOCTH (PM3NYECKUX BEIMYMH B BUAE TaOnHIl U
rpauKoB, OLEHUBATh MOTPEIIHOCTH, JENaTh BBIBOJBI I10 PE3YJIbTaTaM HCCIIEIOBAHUS;

coOnofaTh TMpaBuiIa TEXHUKHM O€30MacHOro Tpyaa IMpu pabore ¢ 1a00paTOPHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPHHIMUIIEI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOMIAroIIMecs COCYbl, 0apoOMEeTp, phlyar, MOABMKHBIN M HEMOJBMXKHBIN OJIOK,
HAKJIOHHAS [JIOCKOCTh;

XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKHX MPOLIECCOB C OMOPOIl Ha UX OMHCAHUS (B TOM YHCIE: MOAMIUITHUKY, YCTPOMCTBO
BOJIOIIPOBO/A, TUAPABIMYECKU Impecc, cH(OH, MaHOMETp, BBICOTOMEp, IOPILIHEBOW HAacoc,
apeoMeTp), UCTIOB3Ysl 3HAHUS O CBOMCTBAX (PU3WUYCCKUX SBICHHNA M HEOOXOIUMBIC (PU3NUCCKUC
3aKOHBI, U 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH M3YYCHHBIX TEXHMUYECKUX YCTPOICTB,
U3MEPUTENIbHBIX TPUOOPOB U TEXHOJIOTHYECKHUX MPOIECCOB MPU PEIICHUU y4eOHO-TIPaKTHUECKUX
3ajady;

NPUBOJUTh  HpUMEpbl  (HaXoAuTh HH(OpPMALMIO O HOpUMeEpax) MPAKTHUYECKOIO
UCIIONIb30BaHUsl (PU3MYECKUX 3HAHUI B MOBCEIHEBHOW KU3HHM AJisA oOecreueHus: 6e30MacHOCTH
npu oOpaleHny ¢ NpudopaMu U TEXHUIECKUMHU yCTPOHCTBaMH,

COXPaHEHUSs 3/I0POBBS U COOTIOICHUS] HOPM SKOJIOTMUYECKOr0 MOBEICHUS B OKpY Karoleiicpene;

OCYILIECTBIISATh oTOOp  HMCTOYHHKOB  HH(popManmuu  (U3NYECKOTO  COACPIKAHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIIUPYSI TTOMCKOBBIM 3arpoc, Ha OCHOBE MMEIOLIMXCS 3HAHUN U
nyTéM CpaBHEHHS pa3IMYHBIX MCTOYHHKOB BBLICIATh HMHMOPMAIMIO, KOTOpas sIBISETCS
IPOTUBOPEYMBON MIIM MOXKET ObITh HEJJOCTOBEPHOM;

UCMOJb30BaTh MPH BBITOJHEHUHM YYE€OHBIX 33JaHUN HAyYHO-TIONYJSIPHYIO JHUTEpATypy
(bU3MUecKoro copep)kaHus, ClipaBOYHbIE MaTEepUaibl, pecypchl ceTuMIHTepHeT, BlaieTh NpuémMamMu
KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHuss HWHGOpMAIMM W3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIO;

co3laBaTh COOCTBEHHBIE KpaTKWE TNHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE 2—3
HCTOYHUKOB MH(OpPMAIUN (PU3MUECKOTO COJEPKAHHSA, B TOM UYHWCIIEC MyOJMYHO JIeNaTh KpaTKHe
cooOlIeHUs O pe3yabTaTax IPOEKTOB WIM YYEOHBIX HCCIEI0BaHWM, HpU 3TOM TI'PaMOTHO
UCIMOJIb30BaTh M3YYEHHBIH MOHATUHHBIA ammapaT Kypca (pU3MKH, CONPOBOXKIATh BBICTYIJICHHUE
MPE3EHTALNEH;

MIPH BBITIOJTHEHUH YYEOHBIX MPOEKTOB M UCCIICAOBAHUI pacTIpeIeNsiTh O0S3aHHOCTU B TPYIITE
B COOTBETCTBUM C IIOCTaBIEHHBIMU 3aJauyaMH, CIEAWUTh 3a BBINOJHEHUWEM IUIaHA JCHCTBHIA,
aJICKBaTHO  OIICHMBATh COOCTBEHHBIM BKJIAJ] B JICATENBHOCTH TPYIIIbI, BBICTPAWBATh
KOMMYHHKATHUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoH1y 00y4ueHus B 8 kiacce mpeaMeTHbIE Pe3yabTaThl HA YIIIYOJIEHHOM YPOBHE TOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAFOIITUXCSI YMEHUM:

WCIIO0b30BaTh MOHATUA (Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JBUKEHUE aTOMOB UMOJIEKYII,
arperaTHbIE COCTOSTHUSI BEINECTBA, KPUCTAJUTMUYECKHE M aMop(dHBIE Tena, HACBHIIMICHHBIA |
HEHACBHIIICHHBIN Tap, cmocoObl U3MEHEHHsI BHYTPEHHEW YHEPTHH, SJIEMEHTAPHBINA DIIEKTPUIECKHIA
3apsii, TMPOBOAHUKH, TMOJYINPOBOJHUKH, JUAIEKTPUKH, MCTOYHUKM TIOCTOSSHHOTO TOKA,
ANEKTPUUECKOE M MArHUTHOE TIOJIsl, ONTHYECKash CUCTEMA) U CHMBOJIMUECKUH SI3BIK (DU3UKHU TIPH
pelIeHnr y4eOHbBIX U IPAKTHUECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SBJICHUS (TEIJIOBOE paclIUpeHue (CxKaThe), TEIUIOBOE PABHOBECHE,



MIOBEPXHOCTHOE HATS)KEHUE, CMAYMBAHUE, KANWUIAPDHBIC SBICHMS, WCIAPEHHME, KOHACHCALUS,
IUIaBJICHWE, KpHUCTAIM3alMsi, KHUIIEHHE, CIOCcOoObl  Terionepeaayd  (TEIIoNpOBOJHOCTD,
KOHBEKIIMSI, W3Iy4yeHHUE), TEIUIOBbIE IIOTEpH, DJJIEKTpU3aLUs TeJl, B3aUMOJEHCTBHE 3aps/0B,
JENCTBUSL IEKTPUUYECKOTO0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJECHCTBHME MarHUTOB, JEWCTBHE
MarHUTHOT'O IOJI1 HAa MPOBOJAHMKC TOKOM) 10 ONMCAHHUIO UX XapaKTEPHbIX CBOWCTB U HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pr3nyecKoe sIBICHUE;

pacro3HaBaTh MPOSIBICHHE U3YYEHHBIX (PU3UYECKUX SIBICHHH B OKpYXarolieM Mupe (B Tom
yuciae (U3MUYECKHE SIBICHHUsI B MPHUPOJIE: NMOBEPXHOCTHBIE M KaNWJUIAPHBIC SIBJICHUS B NPUPOJE,
KpPHUCTaJUIBI B IpUpoie, u3nydenue ColHia, 3amMep3aHue BOJOEMOB, MOPCKHE Opr3bl, 00pa3oBaHHe
pOCBI, TyMaHa, HMHEs, CHEra, JJEKTPUYECKHE SIBJICHHUS B aTMoc(epe, FMEKTPHUUECTBO IKHUBBIX
OpPraHM3MOB, MarHWTHOE IoJie 3eMJd, Apei( IMOI0COB, POJIb MATHUTHOIO MOJIS Ul )KU3HU Ha
3emiie, MONSIPHOE CHUSHUE), TIPH 3TOM MEPEBOAMTH MPAKTHUYECKYIO 3a/1a4y B Y4€OHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3HUECKUX SBJICHUN;

OIUCHIBATh W3YYEHHBbIE CBOICTBA Tel W (PU3MUECKUE SIBICHUSA, MUCHOJb3Ys (U3NYECKHE
BEJIMYMHBI (TemIepaTypa, BHYTPEHHSsS DHEPIus, KOJIMYECTBO TEIUIOTHI, padoTa rasa, yJelbHas
TEIUIOEMKOCTh BELIECTBA, YZEJIbHAs TEIJIOTa IUIABJIECHHUS, Y/AEJbHAas TEIUIOTa napooOpa3oBaHUS,
yllenbHasl TEIIoTa CrOpaHusl TOILUIMBA, KOA(MOUIMEHT MOJE3HOrO JEWCTBUS TEIJIOBOM MallUHBbI,
OTHOCHUTEJIbHAS BJIAXXHOCTh BO3/yXa, DSJEKTPUYECKMH 3apsja, CHJIa TOKa, JJIEKTPHUECKOe
HaIpsDKEHUE, COINpPOTHBIEHHE MpoBogHMKA, DJIC B LeNM IMOCTOSHHOTO TOKA, AJIEKTPUYECKOE
yJlelIbHOE COIIPOTHUBIICHHE BEIIECTBA, pab0oTa U MOLIHOCTb 3JEKTPUYECKOT0 TOKa), IpU ONUCAHUU
IPaBUJIbHO TPAKTOBATh (PU3MUYECKHUI CMBICI UCIOIb3YEeMbIX BEJIMYHUH, UX 0003HAUEHHS 1 €TUHHILIBI
(GU3NUeCKUX BEIMYNH, HAXOTUTH (OPMYIBI, CBS3BIBAIOIIME TAHHYIO (DH3UYECKYIO BEIHYHHY C
JPYTUMH BEJIMUYMHAMM, CTPOUTDH I'paMKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTUYUH;

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKUE SBICHHUS M MPOLECCHl, MCIOJIb3Ysl OCHOBHBIE
MOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOEHUS BEUIECTBA, YPAaBHEHHE TEIJIOBOIO
OanaHca, 3aKOH COXpPaHEHMs 3JIEKTPUYECKOro 3apsjaa, 3akoH KynoHa, mpUHLIMI CyNepHo3ULMU
ANIEKTPUUYECKUX MOoJeH, 3akoH OMa Juid yyacTka nenu,npasuia Kupxroga, 3akon OMa 11 mosHon
uenu, 3akoH Jlkoyns-JleHna, 3aKOH COXpaHEHHUs SHEPIUU, MPU ITOM pPa3IUYaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKECHUE;

CTPOUTH NPOCThIE PU3MUECKHE MOJIETH PEAIbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUMN,BBIJIENIATh
[P ATOM CYIIECTBEHHBIE U BTOPOCTEIICHHbIE CBOMCTBA 0OBEKTOB, IPOIIECCOB,ABICHUH, IPUMEHATH
buznyeckne MoAeIH Ul 0OBbsICHEHNS (PU3NUECKUX MPOLIECCOB U pelIeHHs y4eOHBIX 3a/1a4;

OOBSICHATh (PU3MYECKUE SBJIEHUS, IMpOLEecChl M CBOMCTBa Tel, B TOM 4YHCIE U B
KOHTEKCTE CUTYaIlil MPaKTUKO-OpPUEHTUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHBIE 33/1a4H, B
TOM 4HuCJIe TPEeOYIOLIHE YHUCIEHHOTO OLEHUBAHUS XapaKTEPHBIX 3HAUEHUH (U3MUECKUX BEJIWYMH,
IPU 3TOM BBIOMPATh aJIEKBATHYIO (PM3UUECKYIO MOJIEINb, BBIABIATh IPUUUHHO-CIIEICTBEHHbIE CBS3U
U BBICTpaMBaTh JIOTMYECKYIO IEMOYKY pacCyKICHHl ¢ Omopoil Ha H3y4eHHbIE CBOWCTBA
bu3nuecKux sBICHUN, GU3NUECKUE 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelIaTh pacu€THBIC 3aJauu (C OMopoil Ha 2—3 ypaBHEHHs) M0 W3y4aeMbIM TEMaM
Kypca (usuku, BbIOMpas aJeKkBaTHYI (U3MYECKYI0 MOJEb, C HCIIOJIb30BAHHEM 3aKOHOB M
(dopMyI, CBA3BIBAIOIIMX (U3NUYECKHUE BEIWYHMHBI, 3alUCHIBATH KPaTKOE YCJIOBHE U Pa3BEPHYTOE
pelleHne 3a/laud, BBISABIISATH HEJOCTAIOLIME WM HM30BITOYHBIE JaHHbIE, OOOCHOBBIBATH BBHIOOD
METOJla pelIeHMs] 3a/Jayd, HCIOJIb30BaTh CIPABOYHBIC JaHHbIE, NMPUMEHSATh METObl aHAJIN3a
pa3sMepHOCTEH, NCIOIB30BATh I'paMueCcKre METOAbI pEIIeHuUs 331a4, IPOBOAUTH MaTeMaTHUECKUE
npeoOpa3oBaHusl U PacUEThl, OLIEHUBATh PEATUCTUYHOCTH IOJYYEHHOTO 3HAYeHHsS (U3UUECKOit
BEJIMYMHBI U OINpPEAENATh Pa3MEpHOCTb (PM3MUECKON BEIWYHMHBI, MOTYYEHHOW NpU pEelIeHUH
3a/1a4i;

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOKHO PEIIUTh MpPU MOMOIIM (U3UYECKUX METOJIOB, U
npeiaraTb OpUEHTUPOBOYHBIA CHOCOO peIIeHus, B OMUCAHUM HCCIEJOBAHUS PACIIO3HABAThH
IPOBEPAEMOE NPEANON0KEHNE (TUIIOTE3Y), UHTEPIPETUPOBATH MTOJyYEHHBIH pe3ybTar;

MPOBOJUTH OMNBITHl 1O HAOMIOACHUIO (DU3UUECKUX SBJICHUH WM (U3HMUYECKUX CBOWCTB TEJ



(KanuJUIIpHBIE SIBJICHUS, 3aBHCHMOCTH JIABJICHHUS BO3QyXa OT e€ro o0ObéMa M TeMIepaTyphl,
CKOpOCTM IIpollecca OCThIBaHMs (HarpeBaHMs) MNpU U3IYYEHUH OT IIBeTa M3JIydaromiei
(moromaroniei) MOBEPXHOCTH, CKOPOCTh UCIIAPEHNS BOABI OT TEMIIEPATYPhI KUAKOCTU U IJIOLIAAN
e€ IIOBEpXHOCTH, AJIEKTPU3aLUs TE1 U B3aUMOJIEHCTBUE IEKTPUUECKUX 3aps0B, B3aUMOJEHCTBUE
IOCTOSIHHBIX MAarHMTOB, BHM3YyaJlM3allis MAarHUTHBIX IOJE€H IMOCTOSHHBIX MAarHUTOB, JEWCTBUS
MarHMUTHOTO IIOJII Ha TIPOBOJHUK C TOKOM, CBOMCTBAa QJIEKTPOMAarHumra, CBOICTBa
AIIEKTPOABHUraTeNsl IOCTOSIHHOTO TOKa): (OpPMYJIHMpOBaTh MpPOBEPSIEMOE  IMPEATNOJIOKEHUE
(rumoTe3y) O BO3MOXHBIX pe3yibTaTax HAOJIOICHUH, CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO HabOpa 000PYIOBAaHMS, ONIMCHIBATH X0 OIIBITA U (JOPMYIIUPOBATH BHIBOIBI;

MPOBOJIUTH TMpPSIMbIE M KOCBEHHBbIE HM3MEpeHHS (PU3MUECKUX BEIWYHMH (TeMIleparypa,
OTHOCHTEJIbHAS BIAXKHOCTbh BO3/lyXa, CUJIAa TOKA, HAIIPsDKEHHE, yIelIbHAs TeIJIOEMKOCTDb BEILECTBa,
COIIPOTHBIIEHUE IPOBOJHUKA, paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA)C HCIOIb30BAaHHEM
AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP METOAA M3MEpEHUs, (PUKCHUPOBATH
[OKa3aHUs NPUOOPOB, HAXOJUTH 3HAUEHHE HM3MEPSEMON BEIMUYMHBI C IOMOIIBIO YCPEIHEHUs
pe3yJIbTaTOB CEPUU U3MEPEHUIN U OLIEHUBAThH MOTPELTHOCTh U3MEPEHHUI;

MIPOBOJIUTH DKCIIEPUMEHTAIBHBIC HCCIIEOBAHUS 3aBUCUMOCTEH (DU3NYECKUX BEIUYHH
(3aBHCHMOCTb JJaBJIEHUS BO3/yXa OT €ro o0bEMa M HarpeBaHMs MM OXJIAXAEHUs, UCCIel0BaHue
SBJICHUS TEIUIOOOMEHa TMpU CMEIIMBAaHMM XOJIOMHOW M ropsyed BOAbI, 3aBUCHUMOCTb
CONPOTUBIIEHUSI MPOBOJAHMKA OT €ro JUIMHBI, IUIOIIAAM IIONEPEYHOr0 CEYEHMs] U YJEIbHOIO
COIIPOTHBIIEHUS BEIECTBA NPOBOJHHMKA, CUJIbl TOKA, MPOTEKAIOIIEro 4Yepe3 HIpPOBOJHHUK, OT
HaNpsDKEHUsT Ha MPOBOJHMKE, HCCIEIOBaHME IOCIIEI0BATEILHOTO u napasiesIbHOro
COCMHEHUH  TPOBOJHUKOB):  COBMECTHO C yuuTeleM (popMylnMpoBaTh 3a/ady M THIIOTE3Y
UCCIICIOBAaHMsI, CAMOCTOSATEJIBHO IIJIAHUPOBAaTh MHCCIEOBAHUE, CAMOCTOSATENbHO COOMpaTh
9KCHEPUMEHTAJIbHYI YCTAHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUH, MPEICTABIATh IOJIY4YEHHBIE
3aBHCUMOCTH (PU3UYECKUX BEITMYMH B BHJIE TaOIHIl ¥ TpaUKOB, OLIEHUBATH MOTPEITHOCTH, JeIaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEeI0BaHUS;

coOmro1aTh MpaBuiia 6€30MacHOTO TpyJa MpH paboTe ¢ Ja00opaTOPHBIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPHUHLMIBI JEHCTBUS M3YYEHHBIX NMPUOOPOB, TEXHUYECKHUX YCTPONCTB U
TEXHOJIOTMYECKHUX IPOILIECCOB C OMOPOM Ha MX ONUCAaHUS (B TOM YHMCIE: CUCTEMAa OTOIJICHHS
JIOMOB, THUTPOMETp, TapoBas TypOMHA, amIepMeTp, BOJBTMETP, CUETUUK DIEKTPUUYECKOMH
SHEPIUH, 3JIEKTPOOCBETUTENIbHBIE MPUOOpPHI, HarpeBaTelbHbIE 3JIEKTPONPHOOPHl (TIPUMEpPHI),
OPEJOXPAaHUTENN M UX NMPUMEHEHHE B OBITY M TEXHHMKE, NPUMEHEHUE MOCTOSHHBIX MarHHUTOB,
AIIEKTPOMAarHUTOB, 3JEKTPOABUIaTENb IOCTOSHHOIO TOKa), HUCIOJb3ysl 3HAaHUS O CBOMCTBax
bu3nyecKux SIBICHUN, HEOOXOAUMbIE PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIbHBIE NMPUOOPHI IO CXEMaM
U CXEMaTHUYHbIM pHUCYHKaM (KMJIKOCTHBIH TEpPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP,
JIBUTATeNlb BHYTPEHHEIO CrOPaHUsi, HJIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMBI JIEKTPUUYECKUX
Heneil ¢ mociaenoBaTeNIbHBIM M MapajuIebHBIM COEIMHEHUEM 3JIEMEHTOB, pa3inyasi yCJIOBHBIE
0003Ha4YeHHsI DJIEMEHTOB DJIEKTPUUECKHUX IIeTIed, UCIIOIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX TEXHUYECKUX YCTPOUCTB, U3MEPHUTEIBHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOIIECCOB
IIPU pEIIeHNH y4eOHO- MPaKTUYECKUX 33/1a4;

NPUBOJIUTh  NHpUMepbl  (HaXoAWTh HMHGOPMAIMI0O O TpUMEPax) MPaKTUYECKOTO
UCITOJIb30BaHUS (PM3NYECKUX 3HAHUM B MOBCEIHEBHOM JXM3HU s oOecrieueHHs 0e30MacHOCTH
npu oOpalleHHMH ¢ NpUOOpaMM M TEXHUYECKUMH YCTPOMCTBaMH, COXpAaHEHMsI 310pPOBbS U
coOJII0/IEHUS] HOPM PKOJIOTHYECKOT0 TOBE/IEHHUS B OKpYy Katolencpene;

OCYLIECTBIATh MOMCK HMHpOpMauuu  ¢usndeckoro coxepkanuss B VHTepHere,
CaMOCTOSITENILHO (OPMYIUPYS TOUCKOBBIN 3allpoCc, HA OCHOBE MMEIOIIMXCS 3HAHUN M CpaBHEHUS
JOTIOJTHUTEIBbHBIX UCTOUYHUKOB BBIIEIATh HH(OPMALINIO, KOTOpas SIBJISIETCS MPOTUBOPEUUBOMN MITH
MOET OBITh HEJOCTOBEPHOM;

UCIOJb30BAaTh IPH BBIIOJHEHUHM YYE€OHBIX 33JaHUN HAy4YHO-TIONMYJSIPHYIO JHUTEPATYpPY
(GU3M4ECKOro copep)kaHus, CIpaBOYHbIE MaTepUabl, pecypchl ceTulHTepHeT, BiIaieTh NpuémMamMu



KOHCIIEKTUPOBAaHUS TEKCTa, IMpeoOpa3zoBaHus HMHGOpMAIMM M3 OJHOW 3HAKOBOH CHCTEMBI B
APYTYIO;

co3llaBaTh COOCTBEHHBIC THCbMEHHBIE U KpaTKUE YCTHBIE CooOueHus, 00001mas

UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUYECKOTO COAEp)KaHHs, B TOM YHCIE MyOJINIHO
IPEICTaBIISITh PE3YyNbTaThl IPOEKTHOM WIM HCCIEN0BATEIILCKON JEATEIBHOCTH, IIPU  3TOM
IPaMOTHO HCIOJB30BaTh H3YYEHHBIH MOHATHHHBIN ammapaT Kypca (HU3UKH, COIMPOBOXKIATH
BBICTYIUICHUE [IPE3CHTALNEN;
IPY BBIIOJIHEHUU Y4YEOHBIX IPOEKTOB M MCCIENOBAHUN (DU3MUYECKHX IPOLECCOB PACHPENEIATh
00513aHHOCTH B IPYIIE€ B COOTBETCTBUM C IOCTaBJICHHBIMH 3aJjauaMU, CJIEIUThH 3a BBIIIOJIHEHUEM
IUTaHa JIEHCTBUH W KOPPEKTHPOBATh €ro, aJeKBAaTHO OIEHUBAaTh COOCTBEHHBIM BKIAJ B
JESATEIIBHOCTD TPYIIIBI, BBICTPAaNBAaTh KOMMYHMKAaTUBHOE B3aMMOJICHCTBHE, IPOSBIIAS TOTOBHOCTh
pa3pemiaTh KOH(QJIUKTHI.

K xoHniy o0y4eHus B 9 kiacce npeaMeTHbIC pe3yabTaThl Ha YriTyOJI€HHOM YPOBHE JOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHUH:

UCIOJIb30BaTh MOHATHUA (CUCTEMa OTCUETa, OTHOCHUTEIBHOCTh MEXAaHMUYECKOI'O JIBUKEHHS,
HEBECOMOCTb U TMEperpy3kd, LEHTP TSKECTH, MEXAaHWYECKHE BOJHBI, 3BYK, HH(pa3ByK H
yIbTPa3BYK, 3JEKTPOMarHUTHbIE BOJHBI, PEHTT€HOBCKOE H3JIyYE€HHUE, LIKaJIa 3JIEKTPOMArHUTHBIX
BOJIH, HICTOYHHUKH CBETA, OJIM30PYKOCTh U AAIbHO30PKOCTh, CIIEKTPhl UCIIYCKAHUSI U MOIJIOIEHUS,
anb(a-, Oera- W TraMMa-W3Iy4eHHUS, H30TOIBI, SACPHAS W TEPMOsIEpHAs DSHEPreTHKa) W
CUMBOJIMUYECKHUH A3bIK (PU3UKU IPU PELICHUU Y4eOHBIX U NIPAKTUYECKUX 3a]1a4;

YBEPEHHO pa3inyaTh sIBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBU)KEHUE,
PaBHOYCKOpPEHHOE NpPSIMOJIMHENHOE JBM)KEHHE, CBOOOJHOE MaJeHUE Tell, JBUKEHHE 10
OKPYXHOCTH, B3aUMOJEHCTBHE TE€J, paBHOBECUE MaTepUaIbHOW TOYKH, PEAKTHUBHOE JIBUYKEHUE,
HEBECOMOCTb, Kojie0aTeabHOE JBHKEHUE (FApMOHUYECKHE, 3aTyXalollue, BBbIHYXJIECHHBIE
Koyie0aHus1), pPE30HAHC, BOJHOBOE JBIDKEHHE (pacmpoCTpaHEHHE U OTPaXCHHE 3BYKa,
uHTephepeHss W audpakuus BOJH), NPSIMOJIMHEWHOE pPaCHpOCTpaHEHHE, OTPAXKEHUE U
IPEJIOMIIEHUE CBETA, ITOJIHOE BHYTPEHHEE OTPAKEHHE CBETa, Pa3sio’keHHe OeJIoro cBeTa B CIIEKTpP U
CJIOKEHHE CIEKTPAJIbHBIX 1IBETOB, €CTECTBEHHAs] PaIMOAKTUBHOCTb, BOSHUKHOBEHUE JTMHEHYATOrO
CHEKTpa W3JIyY€HHUs) IO ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIUX AaHHOE (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SIBJICHUN B OKpYXKAIOLIEM MUpE (B TOM
ymciie (U3NYECKUe SBJICHUS B NPUPOJE: MPUIMBBI U OTJIMBBL, ABM)KEHUE IuTaHeT COJIHEYHOU
CHUCTEMBI, PEAKTUBHOE JABM)KCHHE JKHUBBIX OPTraHMU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMH,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3X0, [IBETa TeJl, ONITUYECKUE SBJIEHUS B IPUPOJIE,
OHOJOru4YecKoe JIeHCTBUE BHJUMOTO, YIbTPA(QHOIETOBOIO M PEHTIE€HOBCKOIO H3JIyUYEHHH,
€CTECTBEHHBIN PaJMOAKTUBHBIA (POH, KOCMUYECKHE JTYyUH, PaJNOAKTUBHOE U3Ty4E€HUE PUPOIHBIX
MUHEPAJIOB JIEHCTBHEPAIMOAKTUBHBIX U3IyYEHUN HAa OpraHu3M 4eJ0BeKa), IPU ATOM MEPEBOAUTH
MPAKTUYECKYIO 3a/lady B Y4eOHYIO, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKHN) (PU3UUECKUX
SIBIICHUI;

ONMCHIBATh M3y4YEHHBIE CBOWCTBAa Tell M (PU3MUECKHE SIBIECHUS, UCIONB3ysd (U3HUECKUe
BEJIMYMHBI (Cpe/lHsAs U MTHOBEHHAsi CKOPOCTb Teja MPH HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHHE,
NEpPEMELIEHNE I[P PaBHOYCKOPEHHOM IPSMOJIMHEWHOM JBUKEHHM, YIJIOBas CKOPOCTbD,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIa TPEHMsI, Chja YIPYrocTH, CHJIa TAKECTH, YCKOpEHHE
CBOOOJIHOTO TMAJIeHUs, BEC Telsa, HEHTP TSHKECTH TBEPAOrO Tela, UMIYJbC Tella, UMITYJIbC CHIIbI,
MOMEHT CUJIbl, MEXaHHUecKas padoTa U MOIIHOCTb, MOTEHIMAJIbHAS SHEPTUs Tela, MOAHITOrO HaJ
MOBEPXHOCTBIO 3€MJIM, INOTEHLUAIbHAs DHEPrUsl CXKATOW MpYKUHBI, KUHETUYECKas HSHEpPrus,
MOJIHAs MEXaHWYecKasi SHEeprus, MepuoJl M 4YacToTa KoseOaHUM, NMepuoa MaTeMaTHUYecKoro u
NPYKUHHOIO MAasTHUKOB, JJIMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETa,
MoKa3areib MPeOMIIEHUSI Cpeibl), IPU ONMKUCAHUU TMPABUIBHO TPAKTOBaTh (PU3UUECKHUI CMBICIT
UCTIOJb3YEeMbIX BEJIMYUH, UX OOO3HAYEHMS U €JUHULBI (U3NYECKUX BEIMYMH, HAXOAUTh
(GopMynbl, CBA3BIBAIOLIME JAHHYIO (DU3MUYECKYIO BEIMYMHYC JPYTUMU BEJIMYMHAMH, CTPOUTH
rpaduKy U3yYSHHBIX 3aBUCUMOCTEH (PU3MUECKUXBEINYNH;



XapaKTCPU30BaATh CBOMCTBA TCII, (I)I/ISI/I‘-ICCKI/IG SABJICHUA W MPOLCCCHhI, HCIIOJb3Yysd 3aKOH
COXpaHEHHsI SHEPIHH, 3aKOH BCEMHPHOTO TATOTECHUS, MPHHIMUI CYIEPIO3UIUN CHII, TPUHIIUII
OTHOCUTECIIBHOCTHU Fam/meﬂ, 3aKOHbI HLIOTOHa, 3aKOH COXpaHCHUSA UMITYJIbCA, TCOPEMY O
KUHETHYECKOW YHEPTUH, 3aKoH ['yka, 3akoH bepHyutH, 3aKOHBI OTPayKEHHSI U MTPEIIOMJICHHS CBETA,
(dopMyITy TOHKOW JMH3bI, TUIAHETAPHYIO MOJENb aToMa, HYKJIOHHYIO MOJEIb aTOMHOTO s/pa,
3aKOHBl COXPAHCHHUS 3apsA0BOTO W MAacCCOBOTO 4YHCEN IpH SACPHBIX PEAKIUAX, TPU ITOM
pa3iaryaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA M €0 MATEMATHYECKOE BHIPAKECHUE;

CTPOUTH (PU3MUECKUE MOJICIIA PEATbHBIX OOBEKTOB, MPOIECCOB M SIBICHUH, BBIICIATH PU
9TOM CYIIECTBEHHBIC W BTOPOCTEIICHHBIE CBOWCTBAa OOBEKTOB, MPOIECCOB, IBJICHUMA, MPUMEHSThH
du3nveckne MOAETH U OOBSICHEHUST (PU3UIECKUX MTPOIECCOB M PEIIeHHs YIeOHBIX 3a/1a4;

OOBSICHATh (DU3NYECKHE SIBICHHS, IPOIIECCHI M CBOWCTBA TEN, B TOM YHCJICB KOHTEKCTE
CUTyalui IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U pellaTh Ka4eCTBEHHBIE 3a/1a4H, B TOM YUCIIE
TpeOyIOIIe YUCICHHOTO OICHUBAHUS XapaKTEPHBIX 3HAYCHUH (U3UUCCKUX BEIUYHH, MIPU ITOM
BHIOMpATh aJIEKBaTHYI0 (U3UYECKYIO MOJICib, BBISBIATH IPUYHHHO-CICJACTBEHHBIC CBSI3U H
BBICTPAUBaTh JIOTMUECKYIO0 LENOYKY PpACCYKIEHUH M3 2-3 I1IaroB ¢ ONOpPOH Ha HU3YyYEHHBIE
CBOWCTBA (PU3UYCCKUX SBICHHUN, (PU3NUCCKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO peIllaTh pacu€THBIC 3aJauyd 10 H3Y4aeMbIM TeMaM Kypca (U3HMKH, BBIOHpas
aJICKBaTHYIO (DHU3UYECKYI0O MOJIENb, C WCIOJIH30BAaHHUEM 3aKOHOB W (OPMYJ, CBS3BIBAIONINX
(1)I/I3I/I‘~I€CKI/IG BCJIIMYMHBI, 3alITMChIBATh KPATKOC YCIOBUC U paSBépHYTOG pelIeHuC 3a1a4u, BIABIATD
HEJIOCTAIONIME WM W30BITOYHBIC JaHHBIC, OOOCHOBBIBATH BHIOOp METOJA PEIICHHS 3ajauH,
HCIIOJIB30BAaTh CIIPABOYHLIC JAHHBIC, IPUMCHATH MCETOJbI aHajin3a paSMepHOCTef/'I, HUCITIOJIB30BAaTh
rpaduueckre METOABl PEIICHUS 3a/1a4, MPOBOIUTH MaTEMAaTHICCKHIE MTPEOOPa30OBAHUS U PACUETHI,
OILICHUBATh PEATMCTUYHOCTh TOJIYYCHHOTO 3HAYCHUS (DU3MUYSCKOW BEIUYMHBI U ONPEACISITH
pa3MepHOCTh (PHU3MUECKOIN BEIIUYMHBL, IOJYYEHHOU NPU PELICHUH 3a/1a4U;

paciio3HaBaTb HpO6HeMI)I, KOTOPBIC MOXXHO PCUIUTH ITPU ITOMOIIA (1)I/I3I/I‘~I€CKI/IX METOJ0B,
npeyiaraTh OpUEHTUPOBOYHBIN CIIOCOO pEIICHUs, B OIMHMCAHWM HCCICIOBAHUS PACIIO3HABATH
MPOBEPSIEMOE TIPEAINOIOKEeHHE (TUIOTE3y), OIEHWBATh MPABUIBLHOCTh TMOPSIAKA TMPOBEICHUS
VCCIIEI0BAHMS, MHTEPIIPETUPOBATH MIOJYYCHHBIN PE3YIIBTAT;

MPOBOANTH OMBITHI M0 HAOMIOACHUIO (PU3UYECKHUX SBICHUM WM (PU3UUYECKHX CBOMCTB Tel
(u3yueHmMe BTOpOro 3akoHa HeI0TOHA, 3aKOHA COXPAHEHUS YHEPTHH, 3aKOHACOXPAHEHHUS HMITYJIbCA,
neiicTBue 3aKkoHa bepHy/UIM UM BO3SHHUKHOBEHHE MOIBEMHOW CHIIBI KpbUIa, 3aBHCHUMOCThH TMEpHOAA
Kosie0aHUM NMPYKUHHOTO MasiTHUKA OT Macchl rpy3a U KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYBl MaJbIX KOIIEOaHWM, MPSIMOJMHEHHOE pacHpOCTpaHEHHE CBETa, Pa3liokeHHe Oeraoro
CBETa B CIIEKTP, U3YUCHHE CBONCTB M300paKEHUS B TUIOCKOM 3epKalie M CBOWCTB M300pakKCHHUS
npeaMeTaB cobuparoleil auH3e, HaOMI0eHHe CIUTOMIHBIX U JTUHEHYaThIX CHEKTPOB H3ITYYEHUS):
(bopMyIUPOBATH MPOBEPSIEMOE MPEAIOIOKECHHIE (TUTIOTE3Y) O BO3MOXKHBIX Pe3ylibTaTax
HaOMOIEHUH, CaMOCTOSATENbHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOrO Habopa o0OpynoBaHUS,
ONMCHIBATh XOJ ONBbITa U (OPMYIUPOBATH BHIBOJIBI;

MPOBOJNTH TIPH HEOOXOAUMOCTH CEPHIO TIPSIMBIX U3MEPEHHH, OIpeIessas CpeIHee 3HAUCHHE
U3MEPSIEMOM BEJMYMHBI M ONpENeNss IOIPEeIIHOCTh pPE3yJbTAaTOB IMpPSMBIX HW3MEpPEHUH,
000CHOBBIBAThH BBHIOOP CI1OCc00a U3MEpeHus (M3MEPUTETHLHOTO MPUOopa);

0 pe3y/IbTaTaM HUCCIICIOBAHUS;

co0OJro1aTh MpaBuiia 0€30MacHOrO TPy/ia pU paboTe ¢ JTabopaToOpHBIM 000PYIOBAHHUEM;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS M3YYEHHBIX MPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTHYECKHUX IPOIIECCOB C OMOPOM Ha MX OMUCaHUS (B TOM YHCIE: CIHIOMETP, JaTUYUKH
IMMOJIOKCHHA, PpPacCCTOAHHUA MW YCKOPCHHA, pakeTa, D3XOJOT, OYKH, IICPUCKOII, q)OToar[napaT,
MHUKPOCKOII, TENECKOM, ONTUYECKHE CBETOBOJBI, CIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa),
UCTIONB3YSl 3HAHUA O CBOWCTBaX (DU3MUYECKUX SBICHUM U HEOOXoAWMble (U3HUECKUE
3aKOHOMECPHOCTH, HMCIIOJIB30BATh CXCEMbI M CXCEMATHUYHBIC PUCYHKHW HM3YUYCHHBIX TEXHHUYCCKUX
YCTPOMCTB, U3MEPHUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX IMPOIIECCOB MPH PEIICHUU Yy4eOHO-
MPAKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJI TOCTPOSHUSI M300paKEHUHN B TUIOCKOM 3epKalie U
cobuparoIei JTMH3E;



NPUBOAUTH  TpUMEpPHl  (HaXOOUTh HWHPOPMALMIO O TpUMEpax) MPAKTHYECKOTO
UCTIOJIb30BaHUS (PM3NYECKUX 3HAHUM B MOBCEIHEBHOM >KM3HM Ui OOecrieueHUs: 0e30MacHOCTH
npu oOpalieHud ¢ OpubopaMH U TEXHUYECKHMMH YCTPOMCTBaMH, IPOBOJUTH KOCBEHHBIC
u3MepeHus:  (QU3MYECKMX  BEIMYMH  (CpPeIOHSs  CKOPOCTh M YCKOpEHHE Tella IpH
PaBHOYCKOPEHHOM  JIBUKCHUHW, YCKOPEHHE CBOOOJHOTO TaJeHHs, JXECTKOCTh TPYXKHHBI,
KO3 QUIMEHT TPEHUS CKOJBXKEHHs, MeXaHHuYeckas padoTa M MOIIHOCTh, YacTOTa M IIEPHOJ
KOJICOAHUH MaTEMaTH4YeCKOr0 M MPYKUHHOI'O MasSTHUKOB, POKYCHOE pPacCTOSIHHE COOMpArOIICH
JMH3BL M €€ ONTHYecKass CHWJa, paJWOAKTHBHBIA (DOH) C MCIONB30BAaHUEM AaHAJOTOBBIX U
U(PPOBBIX MPUOOPOB: OOOCHOBBIBATH BBIOOP METO/Aa W3MEPEHUSs, IIAHUPOBATh H3MEpPEHUS,
CaMOCTOSITENIFHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, BBIUYUCIISATh 3HAYCHHUE BEIUYHHBI U
aHAJTM3UPOBATh IOJIYYCHHBIC pE3YJIbTAThI, OICHUBAS IIOTPEIIHOCTh PE3YJIbTaTOB KOCBEHHBIX
U3MEPEHUH;IIPOBOIUTH IKCIEPUMEHTAJIbHBIC MCCIICIOBAHUS 3aBUCUMOCTEH bu3nyeckux
BEJIMYMH (3aBUCHUMOCTb ITyTH OT BPEMEHHU IMPH PaBHOYCKOPCHHOM JIBIDKEHUHM 0€3 HadalbHOM
CKOpOCTH, 3aBHCUMOCTb CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIBIHOPMAJIBHOTO JaBJICHUS, MEPHOIA
KOJICOAHWH MaTeMaTH4YeCKOro MasTHUKA OT JUIMHBI HHUTH, orpenieneHne YCKOPEHUs
CBOOOTHOTO Ta/ICHUS, UCCIICOBAHNE W3MEHEHHUS  BEJIMYMHBI U HaTpaBJICHUS
WHIYKIIHOHHOTO TOKA, 3aBHCUMOCTh yIJIa OTpaKEHHsI CBeTa OT yIVla TMajeHus, yria
NPEJIOMIICHUSI OT yIjla TaJeHHsl CBETOBOTO JIy4ya, MCCIICOBAHUE TPEKOB: M3MEPCHHUE SHEPTHH
YaCTHUILBI 110 TOPMO3HOMY TyTH (110 poTOrpadusim)):CoOBMECTHO C yUUTEIEM
dopMynupoBaTh 3aJady W THUIOTE3y HCCICAOBaHUS, CAMOCTOSITEIBHO IUIAHHUPOBATh
UCCIIeJOBaHHE, CaMOCTOSITETIHHO COOMPaThIKCIIEPUMEHTAIIBHYIO YCTaHOBKY, TIPE/ICTABIATh
MOJIyYCHHBIE 3aBUCHUMOCTH (PU3MUYECKMX BEMYMH B BUAE TaOIUI U TpadUKOB, OLCHUBATH
MOTPEIIHOCTH, JeJaTh BBIBOABI COXPAHEHUs 3JI0POBbS W COONIOJCHHS HOPM 3KOJIOTUYECKOTO
MIOBEJICHHS B OKpYIKarolencpese;

OCYWIECTBIISITh MOMCK  HWH(popMamuu  ¢u3nveckoro coaepxanus B  HHTepHere,
CaMOCTOSITENILHO (YOPMYIUPYSI MOMCKOBBINA 3alIPOC, HAXOAUTH ITYTH OIPENEICHHUS TOCTOBEPHOCTH
MOJTy4eHHOU NH(pOpMAIMK HAa OCHOBE MMEIOIINXCS 3HAHHUH U JIOTIOJTHUTEIBHBIX HCTOYHUKOB;

WCTIOJB30BATh TPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIONYJSIPHYIO JIHTEPATYpPy
(bU3MIeCKOTo copepiKaHusl, CIIPAaBOYHBIE MaTEePHalIbl, peCypchl ceTuIHTEpHET, BIIaIeTh TpuéMamMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHusi WHGOpMAIMM W3 OJHONW 3HAKOBOW CHCTEMBI B
Apyry*o;

co3/laBaTh COOCTBEHHBIE NMHCbMEHHBbIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(pOpMalUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MUYECKOrO COAEp)KaHUs, MyONIUYHO TMPEACTaBIATh pPE3YIbTaThl
MIPOEKTHOHN HITH MCCIIEI0BATENBCKOM IEATEIIEHOCTH TIPH STOMTPAMOTHO MCIIOIh30BAaTh H3yYECHHBIN
NOHATUHMHBIN ammapar wu3yd4aeMoro pasjena (U3MKM M CONPOBOXAATh  BBICTYIJICHHE
npe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIuTOPUHN CBEPCTHUKOB.



TemaTH4yeckoe IJIAHUPOBAHUE

7 KJIACC
Norr/mt Haunmenosauue Komu [IporpammHoOe conepkanue OCHOBHBIE BUJIBI ICSITEIIBHOCTH O0YJarOIITUXCS
pa3liesioB U TEM YECTB
y4eOHOT0 IIpeIMeTa 0
4acoB

Paznen 1. @usuka u ee poJib

B MO3HAHUY OKPY’KAIOIIEro MUPa

11 dusuka — 2 ®du3nka — HayKa o IpUpoJIE. BrusiBiienue paznuunii Mexay GU3nueCKUMH HXUMAYECKHUMU
HayKa o SIBreHus pUPOIbI (3IEMEHTHICOACP KAHUS, IIPEBPALLCHUAMH.
IIPUPOJE BKJIIOUAIOLIME MEKIIPEIMETHBIE CBSA3H). Pacnio3naBanue Gpu3nuecKuX SBICHUN: MEXaHHUECKUX,
dusnyecKue sIBICHNS: MEXaHUYECKHE, TEIUIOBBIX, 3JIEKTPUYECKUX,MATHUTHBIX U CBETOBBIX.
TEIJIOBBIE, JJICKTPUYECKHE, MAaTHUTHBIE, Habmronenue u onucanne Gpu3nuecKuXsaBICHUN
CBETOBBIE, 3BYKOBBIE
1.2 dusnueckue 4 dusnueckue BennuuHbl. PasmepHocts. Eaunuie! | Onpenenenue HeHsl eIeHUS IIKaIbl U3MEPUTEIBHOT0 Ipudopa.
BEJINYUHBI ¢uznueckux BenuuuH. M3Mepenne ¢pusznueckux | VM3mepeHue JIMHENHBIX pa3MepOB TN U IPOMEXKYTKOB BPEMEHHU.

BeIMYMH. DTanoHbl. Pusnueckue npudopsl. Llena
nenenus. [lorpemnocts n3mepennii. [Ipasuna
6e301acHOro TpyAa npu padbote ¢ 1a60paTOPHBIM
o0opynoBaHueM. MexayHapoHas cucrema
eaunull. [lepeBoa BHECUCTEMHBIX €JUHULL B
equannsl CU

OmnpeneneHne NOrpelIHOCTH P NPSIMbIX H3MEPEHHSIX.
N3mepenne o0bEMa )xuakocTu U TBEpAOTO Tena. Mzmepenue
IUTOILAM C TOMOIIBIO aNIeTKU. M3MepeHue TeMnepaTypsl pH
MTOMOIIIY YKUJJKOCTHOTO TEPMOMETPA M JATYHKA TEMIIEPATYPHI.
N3mepenue BpeMeHu.

Omnpenenenue pa3MepoB MaJIbIX T METOIOMPSIIOB.
BrinonHeHue TBOpYECKHUX 33aHUH 110 TIOMCKYCIIOCOO0B
U3MEPEHUsI HEKOTOPBIX (PU3NUECKUXXAPAKTEPUCTHK, HAIPUMED,
pa3MepoB MajibIX 00BEKTOB (BOJIOC, TPOBOJIOKA), yAATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSIHUNA, MAJIBIX IIPOMEKYTKOB
BpPEMEHHU.

OO6cyxaeHre npeaaraéMbIx Crioco0oB.




1.3| EcrecTBeHHO 2 Kak ¢usuka u npyrue BriiBrkeHne runores, 00bACHIIOMNX IPOCThIE
HaY4HBIM MeTOA €CTECTBEHHbIC HAYKH U3y4aroT SBJICHUS, HAIIPHUMED,
MO3HAHUS npupony. EcrecTtBeHHO-Hay4HbIN — [I0YEMY OCTAHABJIMBAETCS JABIKYILEECS
METO/ O3HAHUsA: HaOIIoIeHue, 110 TOPU30HTAIBHOM TOBEPXHOCTHU TEJIO;
IIOCTaHOBKA HAY4YHOI'0 BOIIPOCA, — I104€EMY B JKapKyIO IIOrOAy B CBETJION ofexk e
BBIJIBUKEHUE TUIIOTE3, IpOXJaJHel, 4eM B TEMHOM.
IKCIIEPUMEHT 110 IIPOBEPKE BriiBmxenue ujeit o cnocobax mpoBepKu
TUI0TE3, 00BSICHEHUE TUIIOTE3.
Ha0JII01aeMOT0 SIBJICHUS. IIpoBeneHue ucciie0BaHus 10 IPOBEPKE
Onucanue Gpu3nyecKuX sIBICHUH KaKo#-11100 IruIoTesbl, Halpumep, JajJlbHOCTh
C IIOMOUIBIO MOJENEHN I0JIETA MIAPUKA, IIYIIEHHOTO TOPU30HTAIIBHO,
TeM 0oJbllle, YeM OO0JIbIIE BHICOTA MTyCKA.
[TocTpoeHne npocTenImx MOAeIen
(bu3nyeckux sBaeHUN (B BUJE PUCYHKOB WIN
CXEM), HallpuMep, NaJieHuE IPEIMETA;
IpSMOJIMHEHHOE pacpoCTpaHEeHUE CBETa
HWroro no pazneny 8

Pa3nen 2. [lepBoHavaibHbIe CBeIeHNsI 0 cTpoeHuu BemecTna (1 1/p, 1 np/p)

2.1| Ctpoenue BemecTsa |2 CrtpoeHue BeliecTBa: aTOMBbI M MOJIEKYJIBI, UX Habmronenue u uHTEpIpeTaIus OMBITOB, CBUIETENbCTBYIOIINX
pa3Mepsl U MACCBI. 00 aTOMHO- MOJIEKYJIIPHOM CTPOEHHH BELIECTBA: OIBITHI C
OnbIThI, TOKAa3bIBAIOIIHE PacTBOPEHUEM PA3NIMYHBIX BEIIECTB B BOJE.
AUCKPETHOE CTPOCHUE BEHICCTBA Onenka pa3MepoB aTOMOB U MOJIEKYJI
C UCIIONIb30BaHKEM (oTorpaduil, MoIyueHHbIXHA aTOMHOM
CUJIOBOM MMKPOCKOIIE.
Omnpenenenne pasMepoB MOJIEKYJIbI METOJOM
pAIOB
2.2| JBmxeHnue u 4 JIBrm>xeHue yacTull BemecTBa. CBA3b Hab6monenue u 00bsicHeHHuE OpPOYHOBCKOTOIBIKCHUS U

B3aNMO/IEVICTB
W€ YaCTHUIL
BEILIECTBA

CKOPOCTH JIBUKEHUS 4aCTHUL C
TEeMIIEpaTypou.

BpoyHnoBckoe nuxkenue. uddysus.
B3auMopaeiicTBre YacTHII BENIESCTBA:

MPUTAKCHUC NOTTAJIKUBAHUC

sBIeHus: AUPPy3un.

IIpoBenenue n 00bICHEHHE OIBITOB

10 HAaOJTIOJIEHHIO TEIJIOBOTO pacIpenus razos.lIposeneHue u
00BSICHEHUE ONBITOB IO OOHAPYKEHUIO CUIT MOJIEKYJIIPHOTO
MPUTSKEHUS U OTTAJIKUBAHUS




2.3| ArperatHbie 1 ArperaTHbpie COCTOSIHHS BEIIECTBA! Ornucanue (¢ UCMOJIB30BAaHUEM MTPOCTHIX MOJIEIIEH )
COCTOSIHUS BEILIECTBA CTPOEHUE Ta30B,)KUIKOCTEN U TBEPIBIX OCHOBHBIX Pa3JIM4YUil B CTPOCHUUTA30B, )KUIKOCTEN U
(KpUCTAIUTMYECKHX ) TEII. TBEPIBIX TEII.
B3anMocBs3b MeXy CBOMCTBAMHUBEILECTB B OOBbsicHeHHE MaJIOl C)KMMAeMOCTH JKUAKOCTEH M TBEPIBIX Te,
Pa3HbIX arperaTHbIX COCTOSHUIX U UX aTOMHO- 00JIbIION Co)KMMaeMocTH ra3oB. O0bsICHEHHE COXpaHeHUs! (OPMBI
MOJIEKYJIIPHBIM CTPOEHHUEM. TBEPJBIX TEJIA TEKYUYECTH KUIAKOCTH.
Oco0eHHOCTH arperaTHbIX [IpoBeneHue OnbITOB, TOKA3BIBAOLINX, YTO
COCTOSIHHI BOJIbI B TBEPJIOM COCTOSTHUU BOJIbI YACTHUIIBI HAXOJISATCS B CPEIHEM
Janbliie Ipyr oT apyra (MJI0THOCTh MEHBIIE), YEM B KUIKOM.
YcTaHOoBIIEHHE B3aUMOCBSI3H MEXTY OCOOCHHOCTSIMU arperaTHbIX
COCTOSIHMI BOJIbI U
CYIIECTBOBAaHMEM BOJIHBIX OPTaHU3MOB
Hroro no pazneny 7
Pa3nen 3. [Bu:xenue u B3aumoaeiicreue tea(3 ja/p, 3 np/p)
3.1| Mexanuuec 1 | Mexanuueckoe JIBVDKCHUE. [TyTh n | HMccnegoBanre paBHOMEPHOTO ABUKEHHS HOIPEICIICHUE €TI0
KOE 0 | mepememnienue. PaBHOMEepHOE M HEPAaBHOMEPHOE | MPU3HAKOB.
JIBIKEHUE JIBIKECHHUE. N3mepenune ckopocTH MPsSMOTMHEHHOTOBUKEHUS.

CBobosHOe najieHue Kak Ipumep
HEPAaBHOMEPHOT'O ABMKEHUS Tel.CKOPOCTb.
Cpenssist CKOpoCTb ITPH HEPABHOMEPHOM
JBUKECHHH.

Pacuér myTu U BpeMEHUIBUKEHUS.

I'paduku 3aBUCHMOCTEN BETUYNH,
OTMCBIBAIOLINX ABMKeHHe. O0mume

MTOHATHUSA

00 OTHOCUTENBHOCTH ABMKeHUs. ClloKeHne
CKOPOCTEH IS TEJI, ABHKYILMXCS ITapaLIEIbHO

HabmtoneHne HepaBHOMEPHOTO JBM)KEHUS U ONPEETICHUE €T
OTJIMYMNA OT PABHOMEPHOTI'OJIBUKEHHUSI.

OmnpeneneHne CKOPOCTH paBHOMEPHOTO JIBUKEHUS (IIapuKa
B KHUJKOCTH, MOJIEJIH 3JEKTPUUECKOT0 aBTOMOOMIISI U TaK
nanee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIbKEHUs OpycKa Uin
I1apHKa o HaKJIOHHOH miockoctu. M3yuenne cBo6o1HOTO
MaJICHUs TeJI pa3HOU MACCBI.

DKcIepUMEHTAIIbHOE 10KA3aTeNbCTBO, YTOCBOOOAHOE
najieHre — IpUMep HEPAaBHOMEPHOTO IBUKEHUS

(c MCTIONIb30BaHUEM 3aMEIJICHHOTO PEKUMACHEMKN).
[Tonydenue u ananu3 rpa@uKoB 3aBUCUMOCTH

IIyTH U CKOPOCTH OT BPEMEHU

Pemenue 3anau (B TOM ynciie rpaguueckum

METOZIOM) Ha OTIpe/IeTIeHNE ITyTH, CKOPOCTH UBPEMEHHU
PaBHOMEPHOTO JBUKECHHUSI.




3.2

Nuepius,
macca,
ILIOTHOCTD

SABnenre nHEepUUU. 3aKOH UHEPIUU.
BzaumopeincTBue TeJIKak IPUYMHA U3MEHEHUS
CKOpOCTH JBM>KEHUA Tell. Maccakak mepa
WHEPTHOCTH TeJia

B IIOCTyNaTEIbHOM JBHKEHUU. I NIOTHOCTH
BenecTBa. CBA3b INIOTHOCTH € KOJIMYSCTBOM
MOJIEKYJI B €TMHUIIC 00BhEMA BEIIECTRA.
CMecH U CILIaBEL.

[ToBepxHOCTHAsS W JIMHEHHAATIOTHOCTD

OObsicHEHHE U NPOTHO3UPOBAHUE SBICHHUH, 00YCIIOBIEHHBIX
WHEpUMEH, HapuMep, 4TO MNPOMCXOAUT MPU TOPMOKEHUH
WIM PE3KOM MaHEBpe aBTOMOOMIS, MOYEMY HEBO3MOXKHO
MIHOBEHHO NPEKPATUTh IBUKEHUE

Ha BEJIOCUIIE/Ie WM caMoKate U T. A. [IpoBenenue u ananus
OIIBITOB, IEMOHCTPUPYIOIIHNX 3aBUCUMOCTb U3MEHEHMSI
CKOPOCTH T€Jjia OT €r0 MaccChl

IIpU B3auMoaencTBuu teil. IIposenenue u

aHaJIN3 OIIBITOB,

JEMOHCTPUPYIOIIHUX U3MEHEHUE CKOPOCTU JBUKEHMS TEa B
pe3yJbTare NeHCTBUS Ha HETOIPYIUX Tell.

[IpoBenenue u aHaan3 ONBITOB, JEMOHCTPUPYIOIIUX
3aBUCUMOCTb U3MEHEHHUSICKOPOCTH TeJa OT €r0 MaccChl

IIpY B3aUMOJICHCTBUM TEIL.

[IpoBenenue sKCIIEpUMEHTA 110 ONIPEAEIEHUIOIUIOTHOCTH
TBEPAOIO TeIA.

W3mepeHune Macchl Tena pa3inyHbIMUCIIOCO0aMU.

Pemenue 3a1a4 Ha onpeeneHNe Macchl Tena,

ero o0b€Ma U MJI0THOCTH.

Omnpenenenne IIOTHOCTH TeJla B PE3YyJIbTaTe

M3MEpEHUs ero Macchl U 00bEMa




3.3

Cua. Bunsr cunn

[EEN

Cuna xak XxapakTepuCTHKa
B3auMoieiicTBus Ten. Cunaynpyroctu
v 3aKkoH ['yka.

I/I3MepeHI/IC CHUJIBI C ITIOMOIIBIO AMHAMOMETPA.

SIBaeHme TATOTCHUS M cuia Tshkectr. Cuna
TSDKECTH Ha APYTHX IUTAHETaXx.

Bec tena. HeBecomocTn.

Clio)xeHue CUJl, HalpaBJIEHHBIXIIO OJTHON
IPSAMOM.

PaBHonelicTByromas cui. CuiiarpeHus.
TpeHue CKONIbKEHHUS UTPEHHUE TTOKOS,
BsI3KOE TpeHHUe. TpeHue B Ipupoe U
TEXHUKE

N3ydeHne B3aMMOJEHCTBUS KaK IPUUMHBIM3MEHEHMS
CKOpOCTH TeJla WIH €ro edopMalyH.

Omnucanue peaqbHbIX CUTyallull B3aUMOAEUCTBUS TEN C
IIOMOIIIBIO MOJIENIEH,

B KOTOPBIX BBOJUTCS OHSATHE U H300paKEHUECHITBL.

W3yuenune cunsl ynpyroctu. MccnenosannesaBucumMocTi
pactsbxeHus (nedopmMannn) NpyKUHBI (PE3SHHOBOTO HIHYPA)

OT IPUJIOKEHHON CUJIBI C IOCTPOCHUEMIpaduKa.

AHanu3 NpakTUYECKUX CUTYalul, B KOTOPBIXIIPOSIBIISAETCS
JeficTBUE CUJIBI YIIPYTOCTH (YIPYTOCTh Msiya, KPOCCOBOK, BETOK
JiepeBa u Jp.).

Pemenne kadeCTBEHHBIX 3a/]a4, CBSI3aHHBIXC SIBJICHUEM
TATOTEHUS.

OOBbsicHeHHEe OpOUTATIBHOTO ABMKEHHS IUIAHETC UCTIOIb30BAHUEM
SIBJICHUS TATOTCHUS U

3aKOHA MHEPLIUU.

W3mepeHnue Beca Tena ¢ HOMOUIbIO JUHAMOMETPA.
O0ocHOBaHME 3TOTO CIIOCOOAN3MEPEHHUS.

AHanu3 1 MOJIEJIMPOBAHUE SBJICHUS HEBECOMOCTH.
OKCIIEpUMEHTAIIBHOE TTOJIyYEHHE ITPABUIIA CIIOKEHUS CUJI,
HAIPAaBJIEHHBIX BJI0JIb OJHOMMpsAMOil. OnipeiesieHNe BETUYHHbBI
PaBHOJECUCTBYIOIIEH CHUIL.

W3ydeHue cuiibl TpEHUS CKOJIbKEHUSI U CUIIBITPEHUS TTOKOSL.
HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSOT CUIIBI IaBJICHUS
Y CBOMCTB TPYIIUXCS MOBEPXHOCTEH.

Pemennie kayecTBEeHHBIX 3a/]a4, OCHOBaHHBIXHA aHAIHN3E
IIPAKTUYECKUX CUTYallHii, B

KOTOPBIX MPOSIBIISIETCS JEHCTBUE CUIIBI TPEHUS, UCTIOIb3YIOTCS
CHocoObl €€ YMEHbIICHHS W YBeTMUEHUs (KaTaHUe Ha JIbDKaX,
KOHBKaX, TOPMOXEHHE aBTOMOOUIISI, CIIOJIb30BaHUE
MOJLIMITHUKOB, JIABAHUE BOJHBIX KUBOTHBIX U JP.).

Pemenue 3aa4 ¢ ucnosb3oBanueM GopMyIl JUIs pacuéTra CUIbl
TSYKECTH, CUJIBI YIIPYTOCTH,

CWJIBI TPEHUS

Hroro no pazneny




4

Pa3nen 4. /laBjienue TBEP,

JBIX TeJI

, JKuaKocreii u razos(1 J/p, 2 np/p)

4.1

[aBienue.
Ilepenaua
JIaBJICHUS
TBEPABIMU TEJIAMHU,
KUIOKOCTSIMHU U
rasamu

5

JaBnenne. Cuna gaBiaeHuUs.

CrniocoObl yMEHbIICHUS U

yBEJIMYEHM NaBJIeHMs. JaBiieHuerasa.
3aBUCUMOCTb JIaBJICHUS ra3a

ot 00béMa u Temrieparypsl. [lepenada
JaBJICHUS TBEPABIMU TelIaMU, KUIKOCTSIMH U
razamu.3akoH [lackais.

[THeBMaTH4eCKe MalTMHbBI

AHann3 v 00BSICHEHUE OMBITOB M MPAKTUICCKUXCUTYAIIH, B
KOTOPBIX MPOSIBIISIETCS CUJIa IaBICHUSI.

O6ocHOBaHME CIIOCOOOB YMEHBIICHUS U

YBEJIMYEHUS 1aBIICHUSI.

W3yueHne 3aBUCIMOCTH JIaBJICHUS Ta3a0T 00bEMa U
TEMIIEPATypHI.

N3yuenune ocobeHHOCTEM TIepeaaun JaBICHUATBEPABIMUA TEIIAMU,
KUAKOCTSIMH U Ta3aMH.

O0ocHOBaHHE PE3YIBTATOB OMBITOB OCOOCHHOCTIMHU
CTPOECHUS BEIIECTBAB TBEPIOM, KUIAKOM U
ra3000pa3HOMCOCTOSIHUSIX.

DKcrepuMeHTalIbHOE J0Ka3aTeNnbCTBO 3akoHal lackars.
OOBsicHEHUE YCTPONCTBA U MPUHITUTIAICHCTBUS
MTHEBMATUYECKUX MAaIlIKH.

Pemenue 3a1au Ha pacu€Tt AaBiieHUs TBEPIOTO

Tena.




4.2 | JlaBacHue 3aBHCUMOCTD JaBICHUSKUIKOCTH HccnenoBanue 3aBUCUMOCTH JaBACHUSHKUIKOCTH OT
JKUJIKOCTH OT TITyOUHBI TITyOUHBI MIOTPY>KEHUS U TUIOTHOCTH KHJIKOCTH.
norpyxerus. [' mapocraTuaeckuinapamaokc. Ha6nronenue n 00bACHEHHE THAPOCTAaTUYECKOTO TTapaJoKca
Coobmaromuecs cocyasl. [ mapapnuueckue Ha ocHOBe3akoHa Ilackas.
MEXaHHU3MBbI. Vcronb30BaHue BRICOKUX N3yuenne cooOIaronmxcsi CoCy10B.
JABJICHUHI Pemenue 3anau Ha pacuér gaBiieHUs KUIKOCTH.OOBsCHEHNE
B COBPEMEHHBIX TEXHOJIOTHX. Y CTPOMCTBO MPUHITUTIA JCHCTBUS THAPABIMYECKOTO Ipecca.
BOJIOTIPOBOJIA AHanu3 1 00bsICHEHUE MPAKTUICCKUX
CUTYaIUH, TEMOHCTPHUPYIOLIUX MPOSBICHUE JTaBICHHS
JKUJKOCTH U 3aKkoHa [lackamns,Hampumep, MpoieccoB B
OpraHu3Me Mpu TTyOOKOBOJIHOM HBIPSTHUH.
AHanu3 cucteM BOJONPOBOAA
4.3 Atmoch AtMocdepa 3emin u atMmochepHoe DKcrepuMeHTalIbHOE O0HAPY)KEHHEeaTMOCHEPHOTO
epHoe nasienue. [IpuuuHel cymecTBOBaHUS JIaBJICHUS.
JaBJIeH BO3IYIIHOM 0005104KH 3emiid. OTbIT AHanu3 1 00bSICHEHHE ONBITOB U TPAKTUYECKUXCUTYAITHH,
ue Toppuuennu. UsmepenuearmochepHoro CBSI3aHHBIX C JICHCTBHEM aTMOC(EPHOTO IaBICHHUS.

JaBJICHHUS.

3aBUCUMOCTb aTMOC(HEPHOT0/IaBIEHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl
U1 U3MEPEHUSI aTMOC(EPHOTOJaBIICHUS

[InannpoBaHue U MOCTAaHOBKA OIBITAC CU(POHOM.
OOnbsicHeHHE CylIecTBOBaHM aTMOC(epbiHa 3emiie u
HEKOTOPBIX MJIaHeTaX WM €€ OTCYTCTBHS Ha JPYTUX
iaHeTax u Jlyne.OxcrniepuMeHTanbHOe OOHapyKeHUe
aTMOC(EpPHOTO aBJICHUS.

AHanu3 ¥ 00bsACHEHNE ONIBITOB M MPAKTUYECKUXCUTYaIUH,
CBS3aHHBIX C JIEHCTBHEM aTMOC(EPHOTO JIaBICHHUS.
[TnanupoBaHue 1 NOCTAaHOBKA OIBITAC CU(OHOM.
OObscHEeHUE CyIIeCTBOBaHUS aTMOC(hEpbI

Ha 3eMJle ¥ HEKOTOPBIX IIJIaHETax WU €E0TCYTCTBUS Ha
Ipyrux maHerax u JIyne




4.4

JewcTBue
JKUJIKOCTH U
rasa Ha
MOTPYKEHHOEB
HUX TEJIO

JleiicTBuUE )KUIKOCTH U ra3a Ha

IIOTPYKEHHOE B HUX TEJIO.

BriTankuBaromas (apxmmenoBa) cuia. 3aKOH
Apxumena. Ycinosue BO3HHKHOBEHUSI
BBITAJIKABAIOIICH(apXUMETOBOM ) CHJIBI,
noarekanue. [lnaBanue ren.Bo3gyxonnasanue

DKcrepuMeHTalIbHOE 00HAPYKEHHE TeUCTBUS

JKUJKOCTH U Ta3a Ha OIPYKEHHOE B HUX TEJIO.
OnpeneneHre BhITAIKMBAIONIECH CHIIbI, TEHCTBYIOIECH

HAa TEJI0, NOrPYKEHHOEB KUIKOCTb.

[IpoBeneHue u 00CYkAEHHUE OIBITOB,

JIEMOHCTPHUPYIOLIUX 3aBUCUMOCTD

BBITAJIKABAIOLIEH CHJIbI, IEHCTBYIOLIEH Ha TEJIOB )KUAKOCTH, OT
00BbEMa OTpyKEHHOM

B )KMJIKOCTb YaCTHU Te€Ja U OT INIOTHOCTHKUJIKOCTH.
HccnenoBanue 3aBUCUMOCTH BeEca Tela B BOJEOT 00bEMa
MOTPY>KEHHOU B JKUJIKOCTh YaCTH TeJa.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOIIEH CHJTBI,
JIEMCTBYIOILIEH Ha TEJO B KUJKOCTH, OT MaccChl Teja.
Pemenue 3agau Ha npuMeHeHUE 3aKOHaAApXUMeia 1
YCIJIOBHUS IUIABaHUS TEl.

KoHcTpynpoBanue apeomerpa.

KoHcTpynpoBanue apeoMeTpa WK JOJIKH HOIIPEACIIEHUE €€
TPYy30MOIbEMHOCTH

Hroro no pazneny

2
8

Pa3nen 5. PaGora u mougnocts. dueprus(l a/p, 2 np/p)

5.1

Paborta 1 MOIITHOCTD

6

Mexanunueckas paboTa Jiist CHII,
HaMpaBJIEHHBIX BJOJb JIMHUU TIEPEMEIICHHUS.
MomHocTb

DKCIepUMEHTATIBLHOE ONPEACIICHNEe MEXaHUUECKOU paboThI
CHJIBI TSDKECTH IIPUITAJICHUH TeJa U CUJIbl TPEHUS

MpY PAaBHOMEPHOM TEPEMEILICHUH TEIATIO

TOPU30HTAJIBHON ITOBEPXHOCTH.

Pacuér momHoCcTH, pa3BUBAEMOM MPHU MOABEME T10 JIECTHULIE.
Pemenwne 3agau Ha pacuéT MeXaHUIECKOWPAOOTHI U MOIITHOCTH




5.2 | IIpocteie [IpocTeie MEXaHU3MBI: pbIYar,BOpoT, OJIOK, Omnpenenenre BBIMIPHINIA B CHIIE IPOCTBIX MEXaHU3MOB Ha
MEXaHU3MBI MOJIMCIIACT, pUMepe phluara, oIBHKHOTOH HETIOIBIKHOTO OJIOKOB,
HAaKJIOHHAs IIJI0CKOCTb, HAaKJIOHHOMN
HOYXHUYHBIA MEXAHU3M. MOMEHTCHIIBL. IUIOCKOCTH.
PaBHOBecue pbryara. HccnenoBanue yciaoBusi paBHOBECHS pblyara.
[IpaBuno momenToB. [IpumeneHue Omnpenenenre padOThI CHITBI YIPYTOCTUIIPH MOABEME
MIpaBUJia PaBHOBECHUS pblyara K OJIOKY. IPy30B MpPU NOMOIIH MMOABMKHOTO OJI0Ka.
«3onotoe npaBuiio» mexanuku. KI1]] Pemienue kauecTBEHHBIX 3a7a4, CBA3aHHBIX
MPOCTBIX MEXAHU3MOB. C BBISIBJICHUEM JIEUCTBUS IPOCTHIX MEXaHU3MOBB Pa3JIMYHbIX
[IpocTbie MexaHU3MBI B OBITY, TEXHUKE, WHCTPYMEHTAX U MPUCIIOCOOJICHUSX, UCIIOJIb3YEMbIX B OBITY U
YKUBBIX OpraHU3Max TEXHUKE, a TAK)KE B dKUBBIX OPTaHU3Max.
OKCHepUMEHTaIbHOE J10Ka3aTeIbCTBO PABEHCTBA padbOT MpU
MIPUMEHEHUHN TPOCTHIXMEXAHU3MOB.
Omnpenenenue KIIJ[ moaBuXHOTO M HEMOABUKHOTO
0510Ka, HAKIIOHHOUITJIOCKOCTH.
Pemenue 3a1a4 Ha npuMEHEHUE MTPaBUIIA
paBHOBecHs pbryara u Ha pacué€t KI1J]
5.3 | Mexannueckas MexaHuuecKas SHEPTHsL. Ornpenenenne n3MeHEHUs] KHHETUYECKON MITOTEHIINAIbHON
DHEPrus Kunetnueckas v IOTEHIMATbHASIHEPTUSL. SHCPTUH TEJIa IPH CTO

[IpeBpamenue ogqHoro

CKaThIBAaHHMH 110 HAKJIOHHOM IIJIOCKOCTH.




BUJIa MEXaHUYECKOM SHEpPTruu
B Ipyroi. 3aKOH COXpaHEHUs U
MpEBpaIlCHHs YPHEPTUU

B MEXaHUKE

DKCIEepUMEHTAIBHOE U3yUYEHHE 3aKOHA COXPAHEHHUSI MEXaHUYECKON
sHepruu. opMmynupoBaHUe Ha OCHOBE HCCIIEIOBAHUS 3aKOHA
COXpaHEHUS MeXaHHuecKol 3Heprun.O0CyKaeHHEe TPaHUI]
MIPUMEHUMOCTH 3aKOHACOXPAHCHUS YHEPTUU.

Pemenue 3aau ¢ ucnonbpb30BaHUEM 3aKOHA

COXpaHEHHUS SHEPTUU

Uroro no pazneny (19
e [loBTOpeHHE | e Cucremarusauus u 00001IeHNE e Pabora ¢ TekcTamu (PU3NIECKOTO COACPIKAHUATIO H3yICHHBIM
00001eHNe MPEAMETHOTO COJIEPKAHUS U OIbITA TEMaM.
JEATENIbHOCTH, TPUOOPETEHHOT O e Pemienue 3a1a4, OTHOCSIIMXCS K Pa3IMYHbIMpA3EiaM U
MIpHU U3Y4YEHUUKYpca pusuku 7 TeMaM Kypca (pu3MKHU / Kjlacca, B TOM YKCie 33/a4,
KJ1acca yriryoJ€HHOrO YpOBHSI MHTETPUPYIOLIUX COJAEPKAHNE PA3HBIX Pa3/eIiOB.
¢ BrimonHenue 1a00paTopHBIX paboT U OMBITOB(BKIIIOYAsT PAOOTHI
U OIBITHI U3 MTepEeYHEN
e K pa3zenaM Kypca 7/ Kjiacca) B yCIOBHIX CAMOCTOSITEILHOTO
IUTAHUPOBAHMS IPOBEICHUSUCCIIEIOBaHNS, BBIOOPA U
000CHOBaHHUS METOJJaU3MEPEHUSI BEIMUNH, COOPKH
® DOKCIIEPUMEHTAIBHON YCTAHOBKH.
e BrinonHenue npo6IeMHBIX 3a1aHUH TPAKTUKO-
OPUEHTHUPOBAHHOI'O XapakTepa (3a1aHus
® TI0 €CTECTBEHHO-HAyYHOH TPaMOTHOCTH ), B TOMYHCIIE 3aJaHUH C
MEXIPEIMETHBIM
e cojep:kaHHeM; paOOThI Ha/l TPYNIOBBIMH UM UHIWBUYaTbHBIMU
MIPOEKTaMH, CBSI3aHHBIMU
e CcoJepkaHHeM Kypca (pU3MKH 7 KJ1accayriayOJeHHOrO YPOBHS
OBIIEE 102
KOJIMYECTBO
YACOB 110

[TPOTPAMME




8 KVIACC

Ne Hanmeno| Komnue IIporpammHoOe conepxanue OCHOBHBIE BHJIBI ICATEIBHOCTU 00YJaIOIINXCs
n/n BaHUe CTB
pasnenos 0
U TEM | YacoB
y4eOHOTO
IIPEIMETa)
Pa3nen 1. TensioBble iB1eHUSA
1.1 | Crpoenue 6 OCHOBHBIE MOJOXKEHUS MOJIEKYJISPHO- Habtoienue 1 uHTEepnpeTalys OnbITOB, CBUIAETEIbCTBYIOMINUX 00
U CBOMCTBA KMHETUYECKONTEOPUH CTPOCHHUS aTOMHO- MOJIEKYJISIPHOM CTPOCHMHM BEILLIECTBA: OIBITHI C
BElIEeCTBa BeulecTBa. Macca 1 pazMepbl aTOMOB U pacTBOPEHHEM pa3IMyYHbIX BEIIECTB B BoJe.Pemienue 3aaa4 1o

MoJieKyJ1. OIBITHI,

MOJITBEPIKTAIOIIIE OCHOBHBIC
MIOJIOKEHUSI MOJIEKYIISIPHO-
KUHETHYECKON Teopun. Moaenun
TBEPJIOTO, ’KUJIKOTO U Ta3000pa3HOTro
COCTOSIHMH BemiecTBa. Kpucrammueckue
namopdusle Tena. I'paden — HOBBII
MaTepHal sl HOBBIX TEXHOJIOTHH.
TexHoI0rMM MOTyYeHNSs UCKYCCTBEHHBIX
anMa3oB. OObsCHEHUE CBOMCTB

ra3os, JKUJIKOCTEN U TBépI[LIX TCJIHA OCHOBC

ITOJIOKEHUN MOJIEKYJIIPHO-KHHETHYECKOU
teopuu. [IoBepxHOCTHOE
HaTsKEHHE, CMAaYMBaHUE,

OLICHUBAHUIO KOJINYCCTBAATOMOB HUJIM MOJICKYJI B €IUHUIIC 00BEMa

BCIICCTBA.

HaGJ’IIOI[CHI/Ie 1 00BICHEHHE 6pOYHOBCKOFO JABHXKXCHUA, SABJICHUA

mubdy3un u

pa3IMYMil MEXy HUIMUA Ha OCHOBE TIOJIOKEHHI

MOHeKYHHpHO'KHHeTquCKOﬁ TCOpHUU CTPOCHUABCIICCTBA.

OO0bsicHeHNE
TBEPABIX TEN

C HCTIOJIb30BAHUEM TOJIOKEHUM MOJIEKYJSIPHO-KMHETHYECKOW TEOPUH

OCHOBHBIX Pa3JIM4YUi B CTPOCHUUTA30B, )KUAKOCTEH 1

CTPOCHUA BCIICCTBA.

IIpoBeneHune

OIIBITOB IO BbIpallIMBaHWIO

KPHUCTAJJIOB TIOBAPEHHOM COJIM MJTU caxapa,lno 0OHapyKEHUIO
JIEHCTBHSI CUJI MOJIEKYJIIPHOTO ITPUTSIKEHUSI.

IIpoBenenue

1 00BSICHEHHE OIIBITOB,




KanWUIPHBIC SBJICHHUS.
TennoBoe pacupenue u

cKatue. 3aBUCHMOCTb JIaBJICHUATa3a OT
00BbEMa, TeMIepaTypbl

JIEMOHCTPHUPYIOLIUX TOBEPXHOCTHOE HATSHKEHUE, KAaTUJUIPHbIE
SIBIICHHS U SIBJICHHECMAYNBaHUS.

N3mepenne cuiibl MOBEPXHOCTHOTO HATSXKEHUS.

OOBsiCHEHNE POJTH KaUJUIAPHBIX SBJICHUN

JUIS IOCTYIUICHHUS BOJIBI B Opranu3M pactenuii. HaGnronenue,
MIPOBEICHUE M OOBSICHEHNE OTBITOB 110 HAOJIFOACHHUIO TEIJIOBOTO
pacIIMpPEeHHs Ta30B, KUJIKOCTEN U TBEPABIX TeI.OObICHEHNE
coxpaHeHHsI 00bEMa TBEPABIX TEJ, TEKYUYECTH KUJIKOCTH (B TOM YHUCIIE
Pa3HUIIBI

B TEKYUYECTH ISl Pa3HBIX KUIKOCTEH ), JaBIICHUS Ta3a.

[IpoBeneHME ONMBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTH J1aBJICHUS
BO3/lyXa OT ero 00bEMau HarpeBaHus WK OXJIKICHUS, U UX
00BsSICHEHHE Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO

YUEHHUS.

Pemienne kaueCTBEHHBIX 3a/1a4 HA OCHOBE aHAJIN3a MPAKTUYECKUX
CUTYallUi, CBA3aHHBIXCO CBOMCTBAMM I'a30B, KUIAKOCTEN U TBEPABIX
T

1.2

TemnoBeie
MPOLIECCHI

w w

Temnepatypa. CBs3b

TEMIIEPATYPHI CO CPEHEN

KUHETHUYECKON dHEpPrue

TEIJIOBOTO IBUJKEHUS YaCTHULL.
TemneparypHble mkansl. BHyTpeHHss
sHeprus. CriocoObl U3MEHEHHs BHYTPEHHEH
SHEPTUU:TEeIIONepeada U COBEPIICHNE
pabotbl. Buas! Temonepenauu:

TCIJIOMPOBOAHOCTE, KOHBCKIUA, U3TYUCHHUC.

Bugsr TCILIONICPpCAavYn B IIPUPOJAC N

O60ocHOBaHME PABUII U3MEPEHUATEMIIEPATYPHI.

CpaBHeHUE pa3InYHBIX CIOCOOOB U3MEPEHUSATEMIIEPATYPhI U LIKAI.
Habmtonienue u 00bsiCHEHUE OMBITOB, IEMOHCTPUPYIOUINX U3MEHEHNE
BHYTPEHHEH 3HEPruy Teja B pe3ysIbTare Terionepeaadn npadoThl
BHEIIHUX CHIL.

Habmtoienue u 00bsICHEHHE OTBITOB, 00CYKISHUE

MPAaKTUYECKUX CUTYAIHNA, IEeMOHCTPHPYIOIINX PA3TNIHbIC

BUJIBI TETJIONEPEAAYH: TEIIONPOBOAHOCTbD,

KOHBEKITHIO, N3TTyYCHHUE.

Perienue kauyecTBEHHBIX 33124, CBA3aHHBIXC H3MEHEHUEM




TexHuke. HeoOpaTUMOCTh TETIOBBIX
MIPOIIECCOB.

KommyectBo TennoTel. Y nenbHas
TEINIOEMKOCTh BEIIIECTRA.

TennooOMeH U TETIOBOE pPaBHOBECHE.
3axoH HproToHa- Puxmana. YpaBHeHue
TEIJI0BOrodajJaHca.

IInaBnenue u oTBEpAEBaHUE
KPUCTAJUIMYECKUX BEILIECTB.

VaenpHas TEII0Ta IUIABIICHHS.
[TapooGpa3oBanue u

KoHAeHcauus. Mcnapenue.

Kunenue. Y aenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS

ot atMocepHoro naBneHus. HachImeHHbIi
Y HEHACBILLEHHbIMNAap. BiaaxHoCTh
BO3/yXa.

DHeprus TOIIMBA. Y AenbHas

TEIUIOTa CTOPAHMUSL.

BHYTPEHHEHN SHEPIUM Teja B pe3yJibTaTe TEIIonepe adu U
paboThI BHEIITHUX CHIL.

Habmtoienue 3a CKOpoCTbIO U3MEHEHUS TeMIIepaTyphl BOJBI IPU
€€ OXJIaXKJICHUH.

HccnenoBanue siBICHUS TEII000MeHa

IIPY CMEIIMBAHUY XOJIOJHOM U Topsideii Boasl. Habmronenue
YCTaHOBJIEHUS TEIJIOBOIO PABHOBECHSI IPU COIPUKOCHOBEHUU TEI
C pa3HOU TeMIEPaTypOu.

Omnpenenenue (M3MepeHNE) KOTUYECTBATEILIIOTHI,

MOJYYEHHOT O BOJOM

[IpH TEIUI00OMEHE ¢ HArpeThIM METAJUTMUECKUMIUIUHAPOM.
Omnpenenenue (M3MEPEHHUE) YICTbHONTEIIIOEMKOCTH

BEILIECTBA.

Pemenue 3a1a4, CBS3aHHBIX C BBIUUCICHUEMKOJINYECTBA TEIUIOTHI U
TEIUIOEMKOCTH

IIpU TEII000OMEHE.




[TpuHIUTIBL paOOTHI TETJIOBBIX ABUTATENCH.

KIIJI TermoBoro aurarens. TennoBkie
JIBUTATEJIMU 3AIIATA OKPYXKAIOLIEH CPEBI.
TemoBble NOTEPH B TEIIOCETAX.3aKOH
COXpaHEHUs U MPEBPAICHUS YHEPTUN

B MEXaHUYECKHMX U TEILIOBBIX

nporieccax

AHanu3 cuTyauil NpakTUYECKOr0 UCIOIb30BaHUs TEIJIOBBIX CBOMCTB
BEIIECTB MMATEPUAJIOB, HAIIPUMED, B IIEJIIX YHEProcOepEKEHHUS:
TETUION30JISIIHSA, YJHEPTOCcOeperarolie KpbIiim,
TEPMOAKKYMYJIATOPHI U T. A. MccnenoBanue siBIeHH
WCIIapeHUsl NKOHJICHCALIUU PA3INYHbIX KUIKOCTEH.
OObsicHeHHE ABIICHH UCTIAPEHUS MKOHICHCAIINH Ha

OCHOBE aTOMHO- MOJIEKYJIIPHOTO YUYECHHUS.

Pelenne kaueCTBEHHBIX 3a/1a4 ¥ AHAIU3IPAKTUYECKUX
CUTYallMil, CBA3aHHBIX

C SIBJICHUSIMU UCIIAPEHUS U KOHJEHCALUU.

Habmtoienue u o0bsiICHEHHE POIIECCAKUTICHHS], B TOM UHCIIe
3aBUCUMOCTH TEMIIEPATypPbl KUIIEHUS OT JaBJICHUSI.
Omnpenenenre (M3MepEeHNE) OTHOCUTEILHOMBIIAXKHOCTH BO3yXa.
Habmroienue npoiiecca rniaBieHUs

KPUCTAJIJIMYECKOI0 BEIIECTBA, HAIPUMeEp, JIbJa.

CpaBHEHHE TPOLIECCOB IUIABJICHUS

KPUCTAJTIMYECKUX TEJ U Pa3MATYEHUANIPU HarpEBaHNUU
aMOp(QHBIX TeJl.

Omnpenenenre (M3MepeHNE) yIeIbHON TETJIOTHIIUIABICHUS JIbJA.
OOnbsicHeHUE SIBIICHU TIaBICHUS U

KpUCTAJIJIN3allMU Ha OCHOBE aTOMHO-




MOJIEKYJISIPHOTO YYCHHS.

Pemenue 3a1a4, CBA3aHHBIX C BEIYACICHUEMKOJINYECTBA TEIUIOTHI B
Ipoueccax TeIulonepesady Ipy IUIABJICHUH U

KPUCTAJIJIM3aL1H, UCIIADECHUH U KOHACHCAUUU. AHAJIN3 CUTyalui
IIPAKTUYECKOr0 IPUMEHEHUASABICHUN IIJIaBICHNAS U KPUCTAJUIM3ALH,
HaIlpuMep, MOJy4YEHHUE CBEPXYUCTBIX MAaTEPUAJIOB, COJIEBAs IPEIIKA U JP.
AHanu3 paboThl U 00bSICHEHHE TPUHLIUIIAZEHCTBUS TEIIJIOBOIO
JIBUTATEJIS.

Pemenne pacu€THbIX 3a/1a4 HA BBIYMCIEHUEKOIMYECTBA TEIJIOTHI,
BBIJICTISIOLIETOCS

IIPY CTOPAHUM PA3JIMYHBIX BUOB TOILMBa, UKIIJ] nBurarens.
[Tporuo3upoBaHue 1 00CyXIeHUE

HKOJIOTMUECKUX MOCIIEICTBUN UCIIOIb30BAaHUS ABUTaTEIeH
BHYTPEHHET 0 CrOpaHusl, TEIUVIOBBIXU THIPO3TIEKTPOCTAHIIMM.
Omnpenenenre MOIHOCTH TEIUIOBBIX MOTEPh. AHAJIN3 OCHOBHBIX
IIPUYMH TETJIOBBIX MOTEPHB TEIIOCETSIX.

O1eHka TEIUIOBBIX NOTEPh B MPOCTHIX MEXAHUYECKHX MPOLIECCax Ha
OCHOBE 3aKOHAaCOXPAHEHHUS U IIPEBPAILCHUS SHEPTUU

B MEXaHWYECKUX U TEIJIOBBIX MpoLieccax

Uroro no pazneny




Pa3nen 2. diaekTpuyecKkue 1 MATHUTHBIE SIBJIEHUSI

2.1 | Dnexrpuueckyl 9 Onexrpuszauus ten. [{sa poaa HaGnronenue u mpoBeieHIE OIBITOB
e INEKTPUYECKUX 3aPsI0B. I10 3JIEKTPU3ALMHU TEJI IPYU CONPUKOCHOBEHUN UMHAYKIIUEH.
3apsIbl. B3anmopeiicTBue 3apsiKEHHBIXTEN. Habmoienue u 00bsICHEHNE B3aUMOCHCTBHSI OTHOUMEHHO U
3apsHKeHH 3akoH Kynona. Pa3HOMMEHHO 3apsKEHHBIX Teul.Pelienne 3a1a4 ¢ UCnoJb30BaHUEM
bIETEJIA U DneKTpUUECKOE NOJIE. 3aKOHa
ux Hanpsisk€HHOCTB 371€KTPUYECKOT OIOISL. Kynona.
B3aUMO/JIE [TpuHIMIT CynEpnO3UIINU INEKTPUUECKUX OOBsicHEeHHE IPUHIIUTIA JCHCTBUSAAIIEKTPOCKOTIA.
HCTBUS nosieu OObscHEHUE SBICHUN IEKTPU3ALUH MPU COTPUKOCHOBEHUU
(Ha KaYECTBEHHOM YPOBHE). T€J U MHIYKIUEHC UCITOJIb30BAHUEM 3HAHUN O HOCUTENSAX
Hocurenu snekrpuueckux 3apsiioB. ANEKTPUUECKHUX 3aPs0B B BEILIECTBE.
DNeMEeHTapHBIN JIEKTPUIECKUMA Pacnio3naBanue u 00bsiICHEHUE SIBJICHUNUAJICKTPU3AIMU B
3aps. noBceIHeBHOM xu3Hu. HabmoieHre u 0o0bsICHEHHE OTIBITOB,
CrtpoeHnue aroma. WJUTFOCTPUPYIOLIUX 3aKOH COXPAHEHUs dJIEKTPUYECKOTO
[IpoBOIHMKH, AUDIEKTPUKH U 3apsna.
MOJIYTIPOBOJTHUKH. 3aKOH COXpaHEHUS Habntonienne u OOBSICHEHHE OIBITOB IO MOJEINPOBAHMIO
3IEKTPUYECKOr03apsia CUJIOBBIX JINHUMAJIEKTPUYECKOTO TOJIA.
Uccnenoanue neicTBUS 3IEKTPUUIECKOTO MOJISTHA TPOBOAHUKHU U
JIUBJIEKTPUKH.
Pemenne 3a1a4 Ha NpUMEHEHHE 3aKOHA
COXPaHEHUs DJIEKTPUUECKOI0 3apsiaa




2.2

TlocTostHHBIHI
AIEKTPUICCKU
U TOK

[EEN

DNEeKTpUYECKUl TOK. Y CI0BUS
CYILLIECTBOBAHMS 3JIEKTPUUECKOIOTOKA.
HcTtounnku nocTosHHOro ToKa. /lercTBus
ANEKTPUYECKOT0 TOKa (TEII0BOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI
TOKB METaJlJIaX, )KUJIKOCTAX U ra3ax.
Dnekrpuueckas nemnb. Cuia Toka.
DIEeKTpUYECKOe HapsiHKEHUE.
AmMIiepMeTp 1 BOJBTMETP B LIETIH
MIOCTOSIHHOT'O TOKA.

CornpoTuBiieHHE TPOBOIHUKA. Y IETTHHOE
CONPOTHUBIICHUE BellecTBa. 3akoH OMa
Juig ydactka uenu. [locnenoBatenbHoe u
rapajuieJIbHOE COCIUHEHUE
1poBoAHUKOB. DJIC B 11€1M MOCTOSHHOTO
ToKa. 3akoH OMaJj1s TOJIHOM e u.
[IpaBuna

Kupxroga. Pacuér nmpocTsix
BJIEKTPUYECKUX LIETEN.

Henunennblie 351eMeHTHI.

Pa6ota u moutHOCTH

3IEKTPUUYECKOTO TOKA. 3aKOH
Jlxoynsi-JleHna. DnekTprudecKueneny u
NOTPeOUTENH PIEKTPUUECKOM SHEPTUH B
ob1Ty. KOopoTkoe 3aMbikaHue

Habmoienne pa3nuaHbIX BHIOB ACUCTBUS SICKTPUUECKOTO TOKA U
oOHapy»XeHHe STUXBHJIOB JICHCTBUS B TOBCETHEBHOM KU3HHU.
COopKa 1 UCIIBITAHKE YIIEKTPUICCKOM IIETTUITOCTOSTHHOTO TOKA.
N3mepenne cuiibl TOKa amnepmerpoM. M3mepenue
AIEKTPUYECKOTO HAIIPSYKEHHUSBOJIBTMETPOM.

[IpoBeneHmne u 0ObSICHEHNE OIBITOB,IEMOHCTPUPYIOIIUX
3aBUCUMOCTh

AIEKTPUYECKOTO COMPOTUBIIEHUS TPOBOJIHUKA OT €r0 JJIMHBI, IIOIIaIH
IIONIEPEYHOI0 CEYECHMSIU MaTEPHUAIL, ONPEEIICHUE YIEIBHOIO
CONPOTHUBIICHHUSI IPOBOJHHKA.

HccenenoBanue 3aBUCHMOCTH CHIIBI TOKA,IIPOTEKAOILETO YEPE3
pe3ucrop,

OT CONPOTUBJIEHUS PE3UCTOPA U HANIPSHKEHUSIHA PE3UCTOPE.
[IpoBepka npaBuiia CI0KEHUS HAIPSKEHUHTTPU
IIOCJIEI0BATEIIbHOM COECIMHEHHUH JIBYX PE3UCTOPOB.

IIpoBepka npaBuiia 1u1st CUIIBI TOKA

[IpY apajuieIbHOM COEIUHEHUH PE3UCTOPOB. AHAIN3 CUTYallUi
MOCJIEA0BATEIBHOIO U NApaUIENIbHOTO COEAUHEHNS IIPOBOIHUKOB
B IOMAIIHUX JIEKTPUYECKUX CETSX.

Pemenwe 3agau ¢ ucnonap3oBanueM 3akoHa OMau popmyn pacuéra
AIEKTPUYECKOTO CONMPOTUBIICHUS MPHU MOCIETOBATEIIBHOM U
napajuieJIbHOM coeAMHEHUH poBoAHUKOB.Onpenenenue I/C u
BHYTPEHHETO COMPOTUBIICHUSI HCTOYHUKA TOKA.

[IpoBepka BhInoIHEHUs 3aKkoHa OMaJIJ1s1 TOJIHOM LENH.
DKcIepuMeHTaIbHOE TOATBEPKAeHNE MpaBmiKupxroda.
Pemenue 3a1a4 ¢ ucnonb3zoBaHueM 3aKkoHa OMaasis MOJTHOU LIETIH.
Omnpenenenre paboThl AIEKTPUIECKOTO TOKA,TPOTEKAIOIIET0 Yepes
pe3ucrTop.

OmnpeneneHne MOITHOCTH 3JIEKTPUIECKOTOTOKA, BBIAECISIEMON HA
pesucrope.

[IpoBepka runoTespl: NPy MOCIEI0BATEIIbHOMCOEUHEHUH JTAMITOYKH
Y MIPOBOJIOYHOT'0 PE3UCTOPA HAIIPSKEHUS CKIIAIBIBAIOTCS.
N3yuenue BonbTaMIEPHBIX XAPAKTEPUCTUK HEITMHENHBIX 3JIEMEHTOB
(J1aMI1bl HAKAJIMBAHUSL, TIOJTYIIPOBOJHIUKOBOTO AHO/IA).




Onpenenenue K111 narpeBarens.

OOBsICHEHHE yCTPOWCTBA U IPHUHIIUIIA ACHCTBUS JOMAITHUX
AIIEKTPOHArpeBaTeIbHBIXITPHOOPOB.

OO0BsICHEHHE TIPUYUH KOPOTKOTO 3aMBIKAHUS 1

MPUHLHUIIA IEUCTBUS IUIABKUX MIPEAOXPAHUTEIICH.

Pemenue 3aau ¢ ucnonb3zoBanueM 3akoHa/xxoyns-JIenua.
Habutoienne BO3HUKHOBEHUS 3JIEKTPUUECKOTOTOKA B KUAKOCTHU, B
rase.

N3yuenue neiicTBUs JIEKTPUIECKOT0 TOKA




2.3

MaruutHsie
SIBJICHUS

[TocTostHHBIE MArHUTHI.

B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB.
MarnuTtHoe noje. MaruutHoe nosie 3eMian
Y €ro 3Ha4YeHHE I )KU3HU Ha 3emiie. OnbIT
Opcreaa. MarHuTHOE MOJAEIEKTPUUECKOTO
toka. OnbeiT AMmnepa. [Ipumenenue
3JIEKTPOMATrHUTOB B TeXHUKE.JlencTBUE
MarHUTHOTO IOJI1 HAa TPOBOJIHUK C

TokoM. CuitaAmriepa u onpeseneHue eé
HalpaBJIeHUs. DIEKTPOIBUTaTEIb
MMOCTOSTHHOTO TOKA.

Hcnons3oBanue

3JIEKTPOABUTATEIIEH

B TEXHHUYECKUX YCTPOMCTBAXU Ha
TpPaHCIIOPTE

HccnenoBanue MarHuTHOrO B3aUMOJICUCTBUANIOCTOSIHHBIX MAarHUTOB.
N3yueHne MarHuTHOTO NOJISL TIOCTOSIHHBIX MarHUTOB MPU UX
o0verHEeHNN U paseneHun. [ IpoBeieHre ONbITOB IO BU3yaTH3aI[uu
I1OJISI IOCTOSIHHBIX MarHUTOB.

UccnenoBanue neiCTBHS JIEKTPUYECKOTO TOKAHA MArHUTHYIO CTPEJIKY.
[IpoBeneHuE ONBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh CHJIbI
B3aMMO/ICVCTBUS KATYILIKAC TOKOM U MarHuTa OT CHJIBI U
HaIlpaBJICHUs TOKA B KaTyLIKE.

AHanu3 cuTyaruil MpakTHYeCKOro MPUMEHEHHUSIIEKTPOMArHuTOB (B
OBITOBBIX TEXHUYECKHUX yCTPOUCTBAX, IPOMBIIINIEHHOCTH, MEJIUIIUHE).
N3ydenue neiicTBUSI MArHUTHOTO TTOJISIHA ITPOBOJHUK C

TOKOM.

KonctpynpoBanue u u3ydeHue padoThIIEKTPOIBUTATES.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA Y€pe3

AJIEKTPOIBUTATENb OT HANpsDKeHUs Ha HEM. OOBSICHEHNE PUIHH
HEBBIITOJIHEHUS 3aKkoHaOMa.

Nsmepenne KII/] anekTpoaBuraTebHOMYCTaHOBKH.

N3yuenune npakTHUECKUX MPUMEHEHUN 3JIEKTPOIBUTaTeei
(TpancnopT, OBITOBBIE

yCTpOMCTBA U JIp.)




2.4 | Dnektpo
MarHuTH
ast
MHJYKI]
us

OnsiTel @apanes. SBneHue
aNeKTpoMarHuTHoM unaykuuu.l Ipasumno
Jlenua.

Dnekrporereparop. CriocoOsl
IIOJIYYEHUS DJIEKTPUUECKON SHEPTUU.
DNeKTPOCTaHIIUN

Ha BO300OHOBJISIEMBIX HCTOUYHHUKAXOHCPIUH.

DKOJOTHYECKHe MPOOIeMbl JHEPTETUKH.
TonnuBHBIC 2JIEMEHTHI U
AIEKTPOMOOUIIN

IIpoBeneHME ONBITOB IO UCCIEAOBAHUIOSBICHUS
AJIEKTPOMAarHUTHOM MHAYKLIUU:UCCIIEI0OBAHUE U3MEHEHUN
3HAYEHMS U HAIPaBJIEHUS UHAYKIIMOHHOIO TOKA.

W3y4eHne NefCTBUSA JIEKTPOreHEPaTOPANIOCTOSIHHOIO TOKA Ha
MOJETIH.

AHanu3 NpoLeccoB U PEIICHUE Ka4eCTBEHHBIX3a/1a4, CBA3aHHbIX C
npeoOpa3oBaHUEM MEXaHUYECKON SHEPTUH B IICKTPUUYECKYIO

HAa JJIEKTPOCTAHLMAX Pa3InYHbIX TUIIOB

(Ha HEBO30OHOBIISIEMBIX M BO3OOHOBIISIEMBIXUCTOYHUKAX SHEPTUN)

Hroro no pazgeny 5
8
[ToBTOpEHUE U CucremaTu3anus 1 00001IeHNE (BKiTrO9ast pabOTHI M OTBITHI M3 MEPEYHEN K pa3ienaM Kypca 8
000011eHNe MPEIMETHOTO COAECPKAHUS U OIbITA KJ1acca) B yCIIOBUSAX
JCSTENbHOCTH, IPHOOPETEHHOTO MPH CaMOCTOSTENIFHOTO TUIAHUPOBAHUS MPOBECHUS HCCIIEJOBAHNUS, BBIOOPA
U3yqCHINKYpCa (usuku 8 Kacca ¥ 00OCHOBAHHS METOIAU3MEPEHHS BETMYUH, COOPKU
YrIYOIIEHHOTO ypoBHA AKCIIEPUMEHTAJIbHON YCTaHOBKHU.
BrinonHenune npo0ieMHbIX 3ajaHui TPaKTUKO-OPHUEHTUPOBAHHOTO
xapakrepa (3agaHus
M0 €CTECTBEHHO-HAYYHON TPaMOTHOCTH ),B TOM YHCJIC 33aJIaHUM C
MEXMPEIMETHBIM
coJlepskaHueM; paboThl HAJl TPYIMIOBBIMH WM UHAUBHUIYaTbHBIMU
IIPOEKTaMH, CBSI3aHHBIMUC COJIepKaHUeM Kypca (hu3HkH § Kiacca
YTIIyOJIGHHOTO YPOBHSI
OBILEE 1
KOJIMYECTBO 0
YACOB 11O 2

[TPOTPAMME




9 KVIACC
Ne Haumeno| Konmnue [IporpammHoOeE conepxanue OCHOBHBIE BHJIBI ICATEIBHOCTU 00YJaIOIINXCs
n/n BaHHE CTB
paszgen 0
OB U TEM qac
yueOHor OB
0
IIpeaMeET
a
Pa3nes 1. Mexanuveckue siBJIeHHUS




1.1

MexaHndecko
e

JIBIDKEHUE

1 CI0COOBI
€ero

OIIMCaHU

o w

Mexanndeckoe JABUKCHUC.

MarepuanbHas Touka. CriocoObionucanus

MEXaHHUYCCKOT'O ABUKCHU: Ta6J'IH‘IHBII>i,

rpaduueckuii, ananutuaeckuii. Cucrema

OTCY€Ta.

OTHOCHUTENBHOCTh MEXAHUYECKOTO
JBUKCHMUSL.

BexTopHbI€ BETUYMHBI, OIIEPALUNC
BEKTOpPaMH, IPOEKIMH BekTopa.Pannyc-
BEKTOP MaTe€pUaIbHON TOUYKH,
IIepeMeIEHUE

Ha IJI0CKOCTH. PaBHOMEpHOE
IIPSIMOJIMHENHOE IBUJKEHUE.
HepasHomepHOE IpsIMOJIMHEWHOE
nBrkeHue. CpenHsis 1 MTHOBEHHAs
CKOpPOCTb TeJla

IIPY HEPABHOMEPHOM JBH)KEHHUU.
Yckopenue. PaBHOyCKOpeHHOE
IIPSIMOJIMHENHOE IBUKEHUE.
Yckopenue cBOOOTHOTO MaIeHUS
Onpritel [Nanunes.

I'pacdnueckas nHTEpIpeTaLIUs
YCKOpEHUS, CKOPOCTH, IPOHAEHHOTO
MyTH U NIepEeMELEHUS IS
MPSIMOJIMHENHOTO JBUKECHHUS.
JIBrokenue Tena, OpoIeHHOT OO/
YTJIOM K TOPU3OHTY.

JIBr>KEHUE IO OKPYKHOCTH. JInHelHas
CKOpPOCTb, YTJI0Basi CKOPOCTb, IEPUO U
4acToTa OOpaIleHus IPH PaBHOMEPHOM
JBUKEHHUH 110 OKPYKHOCTH.

CKopocTb U yCKOpEHHE

MIPH IBUKEHHUH 110 OKPYKHOCTH.

AHanu3 1 00CyXJIeHIE Pa3IMYHbIX IPUMEPOBMEXaHUUECKOTO
JIBAKEHUSI.

OO6cyx1eHne rpaHull IPUMEHUMOCTH MOJETU

«MaTepHuabHas TOYKA.

Onucanue peajgbHbIX CIIy4aeB MEXaHHUECKOTOJIBUKECHUSI PA3TUUHBIMU
cnocobamu (ypaBHeHUE, TabauIa, rpaduk).

AHaJ3 )KU3HEHHBIX CUTYallii, B KOTOPBIXIIPOSBISETCS
OTHOCHUTEIIEHOCTh MEXaHUYECKOTO JIBHIKCHUS.

Habmtoienne MexaH4ecKoro IBUKEHUS TeJa0THOCUTEILHO Pa3HbIX
TEJI OTCYETA.

CpaBHeHHE IMyTel U TPACKTOPHUIl IBUXKEHUS OJTHOTO U TOTO e Tea
OTHOCHUTEIIHO Pa3HBIXTEN OTCUETA.

AmHanu3 Tekcta ['anuies 00 OTHOCUTETbHOCTUIBUKCHHUS; BHITTOJIHEHUE
3aJJaHUH 10 TEKCTY (CMBICJIOBOE YTEHUE).

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUS

OpycKa Wi IBHYKEHUS MIAPHUKa 10 HAKIIOHHOUTIIIOCKOCTH. AHAIN3 U
o0cyxaeHne CrocoOoB

MPUOTMKEHHOTO ONpeIe/ICHUs MTHOBEHHOWCKOPOCTH.

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIKEHUS (IIapuKa B
KUIKOCTH, MOJICTUIIICKTPHUUECKOTO aBTOMOOWIIS | T. 1I.).
Omnpenenenue myTH, MPOWIEHHOTO 32 TaHHBIMIPOMEKYTOK BpEMEHH, U
CKOpPOCTH TeJa

1o rpaduKy 3aBUCUMOCTH ITYyTH PaBHOMEPHOTO/IBHKEHHUS OT BPEMEHHU.
OO6cyx1eHne BO3MOKHBIX IPUHIIUIIOB AEHCTBUS IPUOOPOB,
U3MEPSIONIUX CKOPOCTH(CIUIOMETPOB).

BbrancieHue myTa U CKOPOCTH TTPH

PaBHOYCKOPEHHOM IMPSMOJIMHEHHOM JIBFDKCHUHUTEA.

Omnpenenenre MPoOICHHOTO MyTH U YCKOPSHHUSIIBIKEHUS TENa 0
rpaduKy 3aBUCUMOCTH

CKOPOCTH PaBHOYCKOPEHHOTO

MPSIMOJTMHEHHOTO JIBFDKEHUS Tella OT BPEMEHHU.

Omnpenenenre ycKOpeHUs Tela Py paBHOYCKOPEHHOM

JIBHYKCHUHIIO HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITYTH OT BPEMEHHUIIPU PABHOYCKOPEHHOM
JBUKEHUUT

0e3 HauaJIbHOM CKOPOCTH.




[IpoBepka runoTessl:

€CJIU IIPY PaBHOYCKOPEHHOM JBM)KEHUU

0e3 HayaIbHON CKOPOCTH IyTH OTHOCATCS KaKpsJl HEUETHBIX YUCEIl, TO
BpeMeHa oinHaKoBbL. MccnenoBanye ABMKEHUS Tesa, OpOIIEHHOTO MO
YIJIOM K TOPU30HTY.

M3mepenue neprosia 1 4acToThl OOPAIICHUATEINA TI0 OKPYKHOCTH.
Pemenue 3a1a4 Ha onpe/eieHneKMHEMaTHIeCKUX

XapaKTePUCTUK

MEXaHMYECKOTO JIBIKEHUS Pa3IMYHBIX BUA0B.Pacro3naBanue u
pUOMMKEHHOE ONTMCAHKUE PA3IMYHbIX BUJIOB MEXaHUYECKOIO
JBUKEHHS B IPUPOJE U TEXHUKE (Ha MPUMepax CBOOOTHOIATAIOIINX
TEJ, IBUKCHUS )KUBOTHBIX,

HEOECHBIX TeJl, TPAaHCIOPTHBIX CPEACTB U JIP.)




1.2

Bzaumoneiict
BUE TeIl

[EEN

Bexkrtop cunbl. PaBHoecTBYOIIAs
cuna.llepsbiii 3akoH HproTOHA.

Bropoii 3akon HertoTona. Tperunit

3akoH HeroToHa.

[Tpuniun cynepno3uiuu cui.Cuna
ynpyrocty. 3akoH I'yka.

Cuiia TpeHMs: cuiia TpeHUs

CKOJIBKEHUSI, CHJIa TPEHHUSI TOKOS, IPYTUE
BH/IbI TPEHHUSL.

KoadduumenT tpenusi.

JIBUKEHUE TeI M0 OKPY>KHOCTUIIO[T
NEWCTBUEM HECKOJIBKUX CUI.3aKOH
bepuymiu n nogbEmMHas cuia Kpblia.
CoBpeMeHHbIE JIeTaTelIbHbIC annaparhl,
cyna

Ha MOJABOJIHBIX KPBUIbSX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOUIISIX. J[BHoKeHue
I10€3/1aHa MarHUTHOM MOJYyIIKE.

Cuiia TAXKeCTH U 3aKOH

BCEMHUPHOTO TATOTCHHUS.

JIBuKeHue Ten BOKpYT
TPaBUTAIMOHHOTO IIEHTPA

(B TOM 4HCII€ TUTAHET BOKPYT

Comnnna). [lepBas kocMHUUECKasICKOPOCTb.
HesecoMocTh 1 neperpysku.
PaBHOBeCcHE MaTepuanbHOU

TOYKH. AOCOIIFOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOrO TENIA

C 3aKpEIUIEHHOM OChIO BpaleHus1. MOMEHT
cuibl. LleHTp TskecTH

Hab6nronenue u 00CyXIeHUE OIBITOB

C IBIDKEHUEM TeJia IPU YMEHBIIICHUH BIUSHUSAPYTUX TET,
MPEMSATCTBYIONINX JBUKCHHIO.

Amnanu3 Tekcrta ["anuies ¢ onucaHuEMMBICIEHHOTO
SKCIIEPUMEHTa, 000CHOBBIBAIOIICTO 3aKOH HHEPIUH;
BBITIOJTHEHHE 33/IaHUH TI0 TEKCTY (CMBICIIOBOE UTCHHE).
OO0cyx1eHrne BO3MOXHOCTH BBITTOJIHEHUA3aKOHA HHEPIIUU B
Pa3JIMYHBIX CUCTEMAX OTCYETA.

HabGnronenue u o0CcykieHne MEXaHUIECKUX SIBJICHUH, TIPOUCXOIAIINX B

CHUCTEME OTCUETa

«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JIBUYKEHUU
OTHOCUTEJIbHOKAOMHETa (PU3HKH.

JleiicTBHS ¢ BEKTOpaMU CHII: BBIMIOJIHEHUE3aIaHUH TI0 CII0KEHHIO
Y BBIYUTAHUIO BEKTOPOB.

Habmroienue u/mnm npoBeZieHHe ONbITOB, IEMOHCTPUPYIOLTUX
3aBHCUMOCTb YCKOPEHHUSTENA OT IPUII0KEHHOW K HEMY CUJIBI U
MacchITena.

Pemmennie konMuecTBEHHBIX U KAUECTBEHHBIX3a/1a C
MCII0JIb30BAaHUEM M3YUYEHHOI0 MaTepHaa.

AHanu3 u 00bSICHEHHE SIBJICHUM

C UCII0JIB30BaHMEM BTOPOro 3akoHa Hetotona.Onpenenenue
KECTKOCTH IIPYKUHBI.

AHan3 cUTyalui, B KOTOPBIX HAOMIOAA0TCAYNIpyTrie Aegopmanu,
U UX 00BSICHEHUE

C HCIIOJI30BaHMEM 3aKoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS

CKOJIbJKEHUS OT CHJIBI HOpMaJIbHOTO AaBiieHus.O6cyx1eHne
pE3yJIBTaTOB UCCIIEI0BAHUS.

Omnpenenenne K03 HUIMEHTA TPEHHUSICKOTHKCHHUS.

W3mepenue cuibl TpEHUs OKOS.

AHann3 NpakTUYECKUX CUTYallul U pelleHne 3aj1ay, CBI3aHHBIX C
JBUKEHUEM TEI

10 OKPY’KHOCTH MO/ IEUCTBUEM CHJI TPEHUSUIIHM YIPYTOCTH.
AHanu3 IBUKEHUS TeJl TOJIBKO MO I€HCTBUEMCHUIIBI TSDKECTH —
CcBOOOIHOTO ITaAECHUS.

OOBsiCHEHHE HE3aBUCUMOCTH YCKOPEHUSICBOOOTHOTO A ICHHS




OT Macchbl Tena.
[IpoBenenue u 00bsICHEHNE OMBITOB, IEMOHCTPUPYIOLITUX
neiictBue 3akoHabepHyiy.

1.3

3aKOHEBI
COXpaHEHUs

[EEN

Nmnynbce Tena. U3menenune

umnyibca. Ummynsce cunel. Ypyroe

U HEYNPYroe B3auMOJCICTBUE.

3aKOHbBI U3MEHEHUS U COXPAaHEHUS
uMIysbca. PeakTuBHOE IBUKEHHE.
Mexanunueckasi paboTa U MOLIHOCTb.
PaboTa cuit TsDKeCTH, yipyrocTH, TPEHUSI.
CBs3b 3HEprUM U pabOTHI.

[loTeHunanpHas 3HEpPrus Tena, MOJAHIATOIO
HaJ| IOBEPXHOCTHIO 3eMid. [loTeHnnanbHas
SHEPIHUsl CKATOM NpyKUHbL. KuHeTnueckas
sHeprus. Teopema

0 KMHETUYECKOM SHEPIUH.

3aKOH U3MEHEHHUS U COXPAHEHHUS
MEXaHUYECKON YHEPTUU

Habmtoienue u 006Ccyx1eH1e ONbITOB, IEMOHCTPUPYIOIINX
nepeaavy uMITyJbca

IIPU B3aUMOJEHCTBUH TEI, 3aKOH COXPAaHCHUAMMITYJIbCA ITPU
abCOJIIOTHO YIIPYTrOM U HEYNPYTrOM B3aWMOJIECUCTBUHU TEl.

AHanu3 cuTyaluil B OKpyKarolen )KU3HUC UCTI0Ib30BaHUEM
3aKOHA COXPaHEHUs UMITYJIbCa.

Pacnio3naBaHue sIBJICHUS pEaKTUBHOTOJBUYKEHHUS B IPUPOJIE U
TEXHUKE.

IIpuMeHeHne 3aKk0Ha COXpaHEHUsT UMITYJIbCA I pacy€ra pe3yabTaToB
B3aMMOJICHCTBUS Te(Ha MPUMEpPax HEYIPYTroro B3auMOeCTBYS,
YIIPYroro HEHTPaJIbHOIO B3aUMOACUCTBUS ABYXOAMHAKOBBIX TE€J, OJTHO
13 KOTOPBIX

HETOABUKHO).

Onpenenenne pabOThI CUIIBI TPEHUSTIPU PABHOMEPHOM

JIBJKEHHH T€JIa II0 TOPU30HTAILHON TOBEPXHOCTH.

Omnpenenenne paboThl CHIIBI YIPYTOCTH IPH MOJbEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJIBUKHOTO M TOABM)KHOTO OJIOKOB.
Omnpenenenne MOIHOCTH.

DKCepUMEHTaIbHOE CPAaBHEHUE U3MEHEHHUS

MOTCHIUAIbHOW ¥ KWHETUYECKOW DHEPIUil TeIallpy IBUKEHUH 10
HAKJIOHHOM MJI0OCKOCTU.DKCIIEpUMEHTANIbHAS IPOBEPKA 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU YHEPTUU

npu cBoOOHOM najeHuu. [Ipumenenne 3akoHa

COXpPaHEHHs MEXaHUUYECKOU DHEPTUHU JJI pacuéra
MOTEHIMAIbHON U KUHETUYECKOUN SHEPTrUiTENa.

Pemenue 3a1a4 ¢ UCIOJIB30BaHUEM 3aKOHA

COXPAHEHHs] MEXaHNYECKON SHEPTUU
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Pa3nen 2. Mexanuveckue KoJieOaHusI U BOJIHBI
2.1 | Me 8 KoneobarensHoe nemxenne. OCHOBHBIE Hab6nronenue koebanuii Mo ACHCTBUEM CHIITSDKECTH M YIPYTOCTH H
XaH XapaKTePUCTHKHU KOJICOAHUIT: TepHOI, oOHapyx)eHHe MOA00HBIX KOJIeOaHUN B OKPYKAIOIIEM MHpE.
uye 9YacTOTa,aMILTUTY/a. [ apMOHHUYECKHUE AHanu3 KoneOaHuli Tpy3a Ha HUTH MHA MPYKHUHE.
CKHU Kose0aHus. 3aTyxarolme Onpenenenre 4acToThbl
e KosieOanus. BeIHYXICHHBIC KOJICOAHUH MaTeMaTUYECKOTO U MPYKHHHOTOMAsITHUKOB.
KOJI KoJjebanusi. Pe3onanc. HabGnronenue u 00bsiICHEHUE SIBJICHUSIPE30HAHCA.
eba MareMaTHUECKUil U IPYKUHHBIHA HccnenoBanue 3aBUCMOCTH TIEpUOJIA
HUS MasTHUKH. [IpeBpanieHne SHEpruu npu KoJIie0aHUH IMOBEIICHHOTO K HUTH IPY3a0T JTMHBI HUTH.

KOJIe0aTEIHFHOM JIBUKECHUH

HccnenoBanue 3aBUCUMOCTH IIEpUOA

Kosie0aHui MPY>KUHHOTO MasiTHUKA OT Macchirpysa. [IpoBepka
HE3aBHCUMOCTH IepHoJia KoueOaHUNTpy3a, OABEIIEHHOT0 K JIEHTE, OT
Macchl

rpysa.

Habmtonenue u 06CcyX/1eHre OMBITOB, IEMOHCTPUPYIOIIHNX
3aBHCUMOCTb I€pHOJIa

Kose0aHui MPY>KUHHOTO MasiTHUKA OT MacChIrpy3a 1 KECTKOCTH
MPY>KUAHEI.

[IpuMeHeHre MaTeMaTH4YeCKOTo U MPYKMHHOTO MasITHUKOB B KaueCTBE
MOJIeJIe! JIsl OTIMCAHUSKOICOaHHI B OKPYKAIOIEM MUpE.

Pemenue 3aiay, CBA3aHHBIX C BBIYUCIEHUEM WJIM OLIEHKOM YaCTOTHI
(mepuopa) konebOaHUH.

H3mepeHue ycKopeHHst CBOOOTHOTO

nagcHus




2.2 | MexaHuueck 1 | Mexanuueckue BoJiHbI. [IpogonbHbie 1 OOHapy>KeHHe U aHAIU3 BOJTHOBBIX SIBICHHIB OKPYXKAIOIIEM MHpE.
Y€ BOJIHBI. 0 | nonepeunslie BoHbI. CBOMCTBA Habmronenue pacripocTpaHeHHs IPO10JIbHBIX UIIONEPEYHbIX BOJIH (Ha
3BYyK MEXaHUYECKUXBOJIH: UHTEP(HEPEHIIUS U MOJIENN) U

nudpakuus. /JinHa BOIHBI U CKOPOCTh €€ oOHapy’KeHHe aHaJIOIMYHBIX BUIOB BOJIHB IPUPOAE (3BYK,

pacrnpocTpaHECHHUS. BO/ISIHBIE BOJIHBI).

MexaHuuecKkue BOJIHBI B TBEPAOMTEIE, ITocTaHOBKA OIBITOB 110 HAOIIOAEHUIOMHTEPPEPEHIINN U

celicMMUYEeCKHE BOJIHBI. TU(PaKIUU BOJIH HA TIOBEPXHOCTH BOIBI.

3Byk. PactipocTpanenue u orpaxxeHue Boruncnenue JUIMHBI BOIHBI M CKOPOCTUPACIIPOCTPAHEHHUS

3ByKa. ' poMKOCTb 3ByKa U BbICOTa TOHA. 3BYKOBBIX BOJIH.

Pe3onancs akycruke. MH}pa3Byk u HabmtoneHue sBneHust OTpaskeHHs! 3ByKOBBIX

yibTpa3ByK. Mcrnons3oBanue ynbTpa3Byka B | BoJH. Pelienue 3a1ay, cBsI3aHHBIX

COBPEMEHHBIXTEXHOJIOTHSX C pacpoOCTPaHEHUEM U OTPAKEHUEM 3BYKAB Pa3IMYHBIX Cpelax.
AHanu3 JaHHBIX O PErUCTpaLMK 3EMIIETPSICEHUI U B3PBIBOB C
IIOMOUIBIOCECMUYECKHUX BOJIH.
DKCepUMEHTAJIBHOE OIPEIEICHUE MPAHUL] YACTOTHI CIBIIIMMbIX
3BYKOBBIX KojieOaHuii. HaOroeHue 3aBUCIMOCTH BBICOTHI 3BYKa
OT YacTOTHI (B TOM YHCJIE C UCIIOJIb30BAHNEMMY3bIKAIbHbBIX
UHCTPYMEHTOB).
Ha6umonienue u o0bsicHEHNE SBICHUSAKYyCTUYECKOTO
pe30HaHca.
AHanu3 OpUrHHAIBLHOTO TEKCTA, OCBSIIEHHOTO
VICIIOJIb30BAaHUIO 3BYKa
(unu ynabpTpa3ByKa) B TEXHUKE (3X0JIOKaIuS,
yIABTPa3ByK B MEIULIMHE U Jp.); BBIIOJIHEHNE3aJaHUH 110 TEKCTY
(CMBICIIOBOE YTEHHE)

Hroro no pazneny 1
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Paznen 3. D1eKTpOMAarHuTHOE 1M0JIe U JJIEKTPOMATHUTHBIE BOJTHBI




3.1 | Dnekrpo 6 DJEeKTpOMarHuTHOE ToJjie. JiaekTpoMarauTHeie| [locTpoeHue paccykaeHuid, 000CHOBBIBAIOIINXB3aUMOCBSI3b
MarduTH BOJIHBI. QJICKTPHUYICCKOI'0O 1 MArHUTHOT'O HOJIEH.
OCrIoJie U CBoiicTBa 25ieKTpOMarHUTHEIX BOJH. Illkana | DKcrepruMeHTaIbHOE H3yYCHUE CBOMCTBAICEKTPOMArHUTHBIX
AIIEKTPO AJIEKTPOMArHUTHBIXBOJIH. Vcrionb30BaHme BOJIH (B TOM YHCJI€ C TIOMOIIBI0 MOOHIBHOTO Tee(oHa).
MarHuTH AJIEKTPOMArHUTHBIX BOJIH AHalu3 peHTTeHOBCKHX CHUMKOBUEIIOBEUYECKOTO OPTaHUu3Ma.
bIC JJIA COTOBOI1 CBSI3U. PaIII/IOJIOKaHI/IH. Ananns TCKCTOB, OIMMCBIBAIOUIUX ITPOABICHUAIICKTPOMArHUTHOT' O
BOJTHBI KocmuueckasicBszb. U3JTYYCHUS B IPUPOJIC: )KUBBIC OPTaHU3MBI, U3TY4YCHHUST HEOCCHBIX
DneKTpoMarHuTHas IpUpoOJacBeTa. TeJ(CMBICIOBOE UTECHUE).
CKopocTb cBeTa. [IpoBeeHue u aHAIU3 OIBITOB, IEMOHCTPUPYIOIIHUX
BonHOBEIE cBOlicTBa cBeTa: MHTEp(EPESHIINS U | HHTEPPEPEHIINIO0 UAH(PPAKIIHIO CBETA.
nudpakius PacrniosHaBanue 1 aHATU3 Pa3IMYHBIX IPUMCHEHUI
OJICKTPOMAriMTHBIX BOJIHB TCXHUKC.
Penrenue 3ama4 ¢ ucnonp3oBanueM Gopmyi
IJI1 CKOPOCTH DJICKTPOMArHUTHBIX BOJIH,AJIMHBI BOJIHBI M1 YaCTOThHI CBETA
Hroro mo pazneny 6

Pasznen 4. CBeTOBBI€ AIBJICHHUS

41

3akoH
bl
pacnp
ocTpaH
CHUIA
cBeTa

8

JlyueBags  Mozeinb
reOMeTpHYECKast
Hctounnku cBera.
[IpssmonuHEITHOE pacIpOCTpaHEHHE CBETA.
3armenus ConHia u JIyHbI.

Ortpaxenue ceera. [Inockoe

3epKayio. 3aKOH OTPaKEHUs CBETA.
[TocTpoenne nzo0pakeHHi,
c(hOpMHUPOBAHHBIX 3€PKATIOM.
IIpenomiieHne cBeta. 3aKOH

npenomMienus ceeta. [lonHoe

OTpa)kKEHUE CBETA.

Hcnonb30BaHre MOJHOTO OTPaXKEHUS B
OINTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBSI3b

CBETa u
OIITHUKA.

HabmroneHune onbITOB, IEMOHCTPUPYIOIINX

SBJICHHE MPSIMOJIMHEHHOT0 pacrpoCTpaHeHHsl cBeTa (BO3ZHUKHOBEHUE
TEHH U TIOJTYTEHH ), U NXUHTEPIPETAIHS C UCIIOIF30BAaHHEM TIOHSATHS
CBETOBOTO JIyya.

OObscHEHNE U MOJIETTUPOBAHUE COJIHEYHOT'O MIIYHHOT'O 3aTMEHUH.
HccnenoBanue 3aBUCUMOCTH YTJIa OTPAXKEHUSICBETOBOTO JIy4a OT
yTJia TaIeHHsL.

N3yuenne cBOWCTB M300pakeHUs B INIOCKOM

3epkane. Habnooenue u 00vscheHue onvlmos

1O NOYYEHUIO U300PAXHCEHUT 8 BOCHYMOM UBLINYKIOM 3EPKANAX.
HaGmonenne n 00bICHEHHE OMBITOB TI0 MPETOMIICHUTO

CBETa Ha IPaHUIIEC PA3IUYHBIX CPE, B TOM YHCIIE ONBITOBC
BHYTPEHHUM OTPaKECHHEM.

W3yuenne npuHIMNa 1eHCTBHUS ONITHYECKOTOCBETOBO/IA.
HccnenoBanue 3aBUCUMOCTH yTIIa TIPEIIOMIICHUS OT yTJIa I IeHHS
CBETOBOTO JIydaHa I'PaHUIIe «BO3TyX—CTEKIO».

Pacrnio3HaBaHue sIBICHHIA OTPayKEHHSI U IPEJIOMIICHUS CBETa B
MTOBCETHEBHOM JKU3HU.AHAIN3 U O0BSICHEHUE SIBIICHHS ONITHYECKOTO




MHUpaxa.
Pemenue 3a1a4 ¢ MCIOIb30BAaHUEM 3aKOHOB
OTpaXKeHHUS U MPETOMIICHHSI CBETA




4.2 | JIuH3bl 1 JInn3za, xon nyyen B nuH3e. PopMysia TOHKOM JIMH3BL. [onmyyenne n300pa>keHMiA ¢ TOMOLIBIO, COOUpAOIIEH
ONTUYECKHU [Toctpoenue nzodpaxenuii, chopMrupoBaHHBIX TOHKOM U pacceuBatouieil muH3. Onpenenenue GOKyCHOro
enpuoopsI nuH30#. OnTudeckas cuctemadoroanmnapara, pacCTOSIHUSL U ONTUYECKOM CHIIBI cOOMparoiei

MHUKPOCKOIIA U TeJecKona. ['1a3, kak onTuyeckas auH3bL. Perenue 3a1ad Ha MOCTPOEHUE N300paXKeHHI
cucrema. B COOMparoIIel U paccenBaromIeH JIMH3AX.
bin30pyKoCTh M JaNbHO30PKOCTh Pemenue 3anau Ha npuMeHeHNE HOPMYIIBUTMH3BIL.
AHanu3 ycTpoucTBa U MIPUHIUIIA ICUCTBUS
HEKOTOPBIX ONTUYECKUX MTPUOOPOB:
¢doToanmapara, MUKPOCKOIIA, TEJIECKOIIA.
AHanu3 siBIeHUN OIU30PYKOCTH U
JATHbHO30PKOCTH MTPU U3YyYEHUU MOJIEIH TJ1a3a, IPUHIIUIIA
NEUCTBUSI OUKOB

4.3 | Pasnoxe Pasnoxxenue 0enoro ceera BCIICKTD. O1BITHI HaOmronenne u 00ObICHEHHE OIBITOB
HHC Hprorona. Cnoxenue CIICKTPAJIbHBIX IIBETOB. I10 Pa3JIOKEHUIO 0eJyIoro cBeTa B CIIEKTD.
beroro HAucnepcus ceera Habumonenue u 00bsiCHEHNE OIBITOB
CBCTa B 110 MOJTyYEHHUI0 OEJIOr0 CBETA MPH CII0KEHUHUCBETA
CIIEKTP

Pa3HbIX [[BETOB.

[TpoBeneHue u 0ObSICHEHUE OTIBITOB

10 BOCTIPUSTHIO IIBETA NIPEAMETOB IIPU UX
HaOJII0/IeHUH Yepe3 [IBETOBbIE (PUIIBTPHI
(LBETHBIE OYKH)

Uroro no pazneny
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Pa3nen 5. KBantoBble siBjIeHUs




5.1

Ucnyck
aHue u
MOTJIOI]
eHue
cBeTa
aTOMOM

OmnbiThl Pesepdopaa u rmuianerapHast MoJiesib aToMa.
Mogens aroma bopa.

Hcnyckanue u NONIOIIEHNHE CBETaaTOMOM. KBaHTBHI.
JInnenyaTsle CIIEKTPHI

OO6cyxaenue 1enu onbIToB Pesepdopaa mo
HCCIIE0OBAaHUIO ATOMOB, BBIJIBUKEHUE

TUIOTE3 0 BO3MOXKHBIX PE3YyJIbTaTax OIMbITOB

B 3aBUCUMOCTH OT MPEJII0JIaraéMoro CTpO€HUsIaTOMOB,
(hopMynpoBaHKE BHIBOJIOB

U3 pe3yJIbTaTOB OMBITOB.

OO0cyxaeHre MPOTHBOPEUYNH TIaHETApHON
MOJIEJIM aTOMa U OCHOBAaHUU J1sl TMnioTe3bl bopa o
CTaIlMOHAPHBIX OPOUTAX IEKTPOHOB.M3yueHue
CIIEKTPOB U3JIy4eHHUsI U noriomieHus. N3yyenue
CHEKTPOB pa3INuHbIX ra3oB. Habmonenue
CIUIOIIHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUCHUS
pa3nuuHbIX BemecTB.O0bsICHEHNE TMHEWYaThIX
CIEKTPOB

U3ITy4CHUS




5.2

Ctpoenu
e
ATOMHOTO

sapa

PannoaktuBHOCTH. Anb(a-, 6eTa-u raMMa-u3IydeHusI.
Crtpoenue atomHoro sjpa. HykinonHas Moienib aTOMHOTO
sapa.

N3ortonsl. PagnoaktuBHelie npespaenus. [lepuon
nojypacnajaa aToMHbIX sijep.JleiicTBue

PaIMOAKTUBHBIX U3JTyUYEHUN HA dKUBBIE OPraHU3MBI.
3ammuTa

OT PaJIMOAKTUBHOTO U3TyUEHUS

OO0cyKaeHrEe BO3MOXKHBIX THIIOTE3 O MOJIEIISIX
CTPOCHHS S/Ipa.

Onpez[eneHI/Ie cocCTaBa AJ€Cp I10 3aJlaHHBIMMACCOBBLIM H

3apsAA0BbIM YUCIIaM U

TI0 MTOJIOXKEHUIO B TIEPHOIMYECKON CUCTEME
3JIEMEHTOB.

[Tpumeps! aHamM3a H3MEHEHUS COCTaBa SIpa HETO
MIOJIOKEHHSI B IEPUOIMIECKOM cucTeMe npu
PaIMOaKTHBHOCTH.

HccnenoBanue TPEKOB: H3MEPEHHE SHEPTUU
YaCTHIBI IO TOPMO3HOMY ITYTH

(o pororpadusm).

Ha6monenue TpekoB B kamepe Bunbcona. M3yuenue

pabOThI CUETUMKA HOHUZUPYIOIIUXU3TYICHHIA.
Perucrpanus n3ny4eHus mpupoTHBIX
MUHEPAJIOB U MTPOYKTOB.

N3mepenue paanoakTuBHOTO (hOHA.
O6HapyxeHue 1 u3MepeHne
panranuoHHOro(oHa ¢ TOMOIIbIO
JO3UMETPA, OIEHKA €r0 HHTCHCHBHOCTH.
AHanu3 GMOTOTHYECKUX H3MEHEHHH,
MIPOUCXOJISTIHX TIOJT ICHCTBUEM
pPalOaKTUBHBIX U3TYYCHHH.

[Tpumepbl HCTIONBE30BaHUS PATHOAKTHBHBIX
V3ITy4eHUN B MEJIUIINHE

5.3

S nepHblie
peakuuu

SAnepHble peakuy. 3aKOHbI COXPAHEHUS 3apsA0BOr0O U
MacCOBOI'0 UHCEN. DHEPrus CBA3UATOMHBIX siep. CBsA3b
Macchl ¥ SHepruu. Peakiuu cuHTe3a n JeneHus saep.
Ncrounuku sHeprun ConHLa U 3BE3 L.

SAnepHast sHEpreTHKa.

DKoJIoTHYecKHe MPOOIEMBISACPHON IHEPTETUKU

HpI/IMepBI HCIIOJIb30BAHUA 3aKOHOB COXPaHCHHA
MacCOBBIX H 3apSA0BBIX YUCEIIIS ONPEICIICHHUS
pe3yAbTaTOB SACPHBIX PEAKIMI; aHAIU3
BO3MOXKHOCTH MJIM HEBO3MOKHOCTH SIICPHOM
peaKIum.

OOcykIeHHe NePCIIEKTUB UCTIONIb30BAHUS
YIIPABJSIEMOTO TEPMOSIICPHOTO CHHTE3a.
OO6cyxaeHne KOIOTUIECKHUX MTPOodIeM U
MPEUMYILECTB, CBI3aHHBIX C AACPHOM
SHEPreTUKON
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IToBTOpHTEIBLHO-0000IAKO NI MOAYJIb

6.1 | Me 6 Cucremaru3zanus 1 0000IIeHUETPEAMETHOTO Pemenue 3anau, oTHOCAIIMXCSA K pa3Aeny
XaH COJIEp KAaHUs U OIIbITA IEATEIbHOCTH, IPUOOPETEHHOTO «MexaHu4ecKue sBICHUSI.
uie NIPU U3yYCHUUMEXaHUYECKUX SABJICHUN Ha YTIyOJIeHHOM Brimonnenue nabopaTopHBIX paboT M OMBITOB 110
CKH YPOBHE, HOJArOTOBKAa K OCHOBHOMY I'OCYJ1apCTBEHHOMY MEXaHUUYECKUM SIBJICHUM (BKJIt0Yasi paOOTHIN OIBITHI U3
e 9K3aMEHY MEPeYHs K pa3ziey) B YCIOBHIX CAaMOCTOSTEILHOTO
SBII 1o ¢pusuke IUITAHUPOBAHMS IPOBEICHUSUCCIIEI0BaHUs, BBIOOpa U
€HU 000CHOBaHHUS METOJITau3MEPEHUSI BEJINUMH, COOPKU
s 9KCHEPUMEHTAIbHON YCTaHOBKHU
(moBT
opute
JTHHO-
0000
IIak0
10007071
MOy
JIb)

6.2 | Terutos 3 CucremaTtu3zanus 1 0000IIEHUETIPEAMETHOTO Pemenue 3anau, oTHOCAIIMXCS K pa3Aeny
bIE COJIep>KaHUs M ONbITA IEATEILHOCTH, IPUOOPETEHHOTO «TennoBble SBICHUS.
SIBIICHHS MIPY U3yICHUUTETIOBBIX SIBJICHUN Brimonaenue nabopaTopHBIX paboT M OIBITOB IO
(moBTOP Ha yriayOJIEeHHOM YpOBHE, MOATOTOBKA K OCHOBHOMY TETUIOBBIM SIBJIEHUAM (BKJII0Yast pabOThI U OIBITHI U3
UTEIHHO rOCYJapCTBEHHOMY 9K3aMeHY MEPeYHs K pa3/ieny) B YCIOBHIX CAMOCTOSTEILHOTO
- no ¢pusnke TUTAHUPOBAHUS ITPOBEACHUANCCIIC0OBAHMS, BEIOOpa U
0000112 000CHOBaHUS METOJJaN3MEPEHHSI BEIMYMH, COOPKH
11000103171 HKCHEPUMEHTAIbHON YCTaHOBKH

MOJYJIb)




6.3 | DiekTpo Cucremaru3zanus 1 0000IICHUETTPEAMETHOTO Pemenue 3aayu, oTHOCAIIUMXCA K pa3aeny
MarHuTH COJIEPKaHUs U OIBITA JEATSILHOCTH, TPHOOPETEHHOTO «DNEKTPOMATrHUTHBIC SIBJICHUS».
bIE MPY U3YYECHUUDICKTPOMArHUTHBIX SIBJICHUM Ha Brinonaenue nabopaTopHBIX padoT
SIBJICHUSI yriyOJICHHOM YPOBHE, MTOJATOTOBKA K OCHOBHOMY U OIIBITOB IO 3JIEKTPOMArHUTHBIM SIBJICHUSIM
(moBTOpH rocyJapCTBEHHOMY K3aMeHY 10 (pu3uke (BKJIFOYAst pabOTHI M OTIBITHI U3 TIEPEUHS
TEJIBHO- K pa3jiesly) B YCIOBUSIX CAMOCTOSATEIBLHOIO
000061112 TJIAaHUPOBAHMS ITPOBEACHUS UCCIIEA0BaHMS,BEIOOpA
FOIU I 1 000CHOBaHUS METO/a U3MEPEHUSBEIMYNH,
MOJTYJIb) COOPKH SKCIIEPUMEHTATBHOM

YCTaHOBKH

6.4 | CBeroB Cucremaru3zanus 1 0000IICHUETTPEAMETHOTO Pemenue 3aa4, oTHOCAIIMXCA K pasfeny
13( COJICp>KaHUs ¥ OIBITA JEATSIILHOCTH, TPHOOPETEHHOTO «CBETOBBIC SIBJICHUS».
SIBIICHU IIPY U3YYECHUUCBETOBBIM SIBJICHUI BrinonHeHue 1a00paTopHBIX pabOT M OIBITOB 110
o Ha yri1yOJI€HHOM YPOBHE, CBETOBBIM SIBJIEHUAM (BKJII0Yasi paOOThI U OIBITHI U3
(HOBTOp MOArOTOBKA K OCHOBHOMY IOCYJapCTBEHHOMY DK3aMEHY IEpeUHA K pa3ﬂeny) B YCJIIOBHAX CaMOCTOATCIIBHOTO
WUTEIbH 10 hu3MKe TJIAHUPOBAHUS MPOBEJICHUS NCCIIEI0BAHMS, BHIOOpa 1
o- 000CHOBaHHUS METOJJaN3MEPEHHSI BETUYHH, COOPKU
00001m1a 9KCIIEPUMEHTAIILHOM YCTaHOBKH.
FOILMI
MOJYJIb
)

6.5 | [ToBTOp CucremaTtu3zaius 1 0000IIEHUETIPEAMETHOTO Pabora c TekcTaMu GU3NYECKOTO COJIEPIKAHUATIO
€HUE U COJIEp>KaHUs U OIBITA JEATEILHOCTH, IPHOOPETEHHOTO Kypcy GU3HKH YTiIyOJIEHHOTO YPOBHSL.
060011 NP U3Yy4EHUUBCEro Kypca GU3HKU YIiIyOnEéHHOrO BeinosHeH#e Npo0IeMHBIX 3a/[aHHil IPAaKTHKO-
HHUE YPOBHSI, TIOATOTOBKA K OCHOBHOMY T'OCYIaPCTBEHHOMY OPHEHTHPOBAHHOTO XapaKTepa (3ajaHus 1O

9K3aMeHy 1o (pU3HKe

€CTEeCTBEHHO-HAYYHOW TPAaMOTHOCTH ), B TOM UHUCIIe
3aJaHUN ¢ MEXIPEAMETHBIM

CoiepKaHNEM.

Pabota Haj rpynnoBbIMU WK MHIUBUAYATbHBIMU
MIPOEKTaMH, CBSI3aHHBIMHUC CO/IEPYKaHNEM Kypca
¢u3uku yriyOIeHHOro

YPOBHS
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bubnuoreka ITOK https://m.edsoo.ru/7f416194
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