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IHOACHUTEJIbBHAS 3AIIMCKA

Pabouas mporpamma yuebnoro npeamera «®Pusukay, mpeaHa3HAYCHHAS Ui U3YYEHHUS HA yPOBHE
OCHOBHOI'0 001Iero o0pa3oBaHMs Ha Mapaiensx 7-9-X KiaccoB, COCTaBlI€HA € Y4YETOM KOHILENLUU
npenojaBaHus yueOHoro mnpenmera «®Pu3uka» B 00pa3oBaTeNbHBIX OpraHu3amusx Poccuiickoi
Denepanyy, Ha OCHOBE CIEAYIOIUX HOPMATUBHBIX aKTOB U JIOKYMEHTOB:

- ®enepanbpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deaepannny;

- @enepanbHOIO  T'OCYAAPCTBEHHOTO  00pa3oBaTENbHOIO CTAaHAApTa OCHOBHOIO  OOILIEro
o0pa3zoBaHusl, yTBEPKIAEHHBIM MprKa3zoM MunucrepcTBa npocsemenust PO or 31.05.2021 Ne 287;

- denepanbHOI 00pa30BaTENILHON MPOrPaMMOIl OCHOBHOTO OOIIEro oO0pa3oBaHusl, YTBEPKIASHHON
npukazom MunucrepcrBa npocsetenuss PO ot 18.05.2023 Ne 370;

- Ilonoxenuss o ¢dopmax, NEPUONUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCHEBAaEeMOCTH U
MIPOMEKYTOUHOM aTTecTanuu odyvaronuxcsi B MbOY rumuazus Ne 1;

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

PaGouas mnporpamma yueOHoro mnpeamera «®usuka» paspabotaHa c¢ ydéroMm pabouei
nporpamMmMbl Bociutanusi. CBsi3b paboueil mporpaMMbl ¢ IPOrPaMMOi BOCIIUTaHUS OTPAXKEHA B ITYHKTE
«Bocnuranue oOyuaromuxcsi cpecTBaMu yueOHoro npeameray paszaena «llosicHurenbHas 3anucka» u
OCYILIECTBIISIETCS B POLIECCE JOCTUKEHUS TNIAHUPYEMBIX JINYHOCTHBIX PE3YJIbTATOB.

Copepxanne IIporpaMMbl  HampaBlIEHO Ha  YAOBJIETBOPEHHE IIOBBIIMIEHHBIX  3allpOCOB
00yJaromuxcs, CTPeMAIINXCs K 0oJiee TIIyOOKOMY OCBOCHHIO (\M3WYECKHX 3HAHWH, U Ha (OPMHUPOBAaHUE
€CTECTBEHHOHAYyYHOU rpaMoTHOCTH ydamuxcsa. B IIporpamme ydnThIBaroTCsi BO3MOXHOCTHU IIPEIMETA B
peannzauuu TpedoBanuil ®I'OC OOO k miIaHUpyeMbIM JIMYHOCTHBIM U METapeIMETHBIM Pe3yJbTaTaM
o0y4yeHHs, a TaKKe MEXIPEIMETHbIC CBS3U E€CTECTBEHHO-HAYYHBIX YUEOHBIX IMPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUs.

[IporpamMa ycTaHaBiIMBAaeT paclpelesieHue ydyeOHOro marepuaiga no rojgam oOyueHus (1o
KJlaccaMm), MpeajaraeT HPUMEPHYIO II0CJIEeI0BAaTENbHOCTh H3Y4YEHHUsSI TEM, OCHOBAaHHYIO Ha JIOTHKE
pa3BUTH IPEAMETHOIO COJIEPKAHUSA U YUETE BO3PACTHBIX OCOOCHHOCTEH ydaluxcs, a TaKKe IPUMEPHOE
TEMaTUYECKOE IUIAHUPOBAHUE C YKa3aHHWEM KOJMYECTBA YAacCOB HAa HU3YYEHHE KaXJIOro pasiena u
IPUMEPHON XapaKTEepUCTHUKOW y4eOHOW MesTelnbHOCTH OOy4yaroIlMXCsl, pealu3yeMod NpU H3ydeHUU
Ka)KJI0! TEMBI.

Kypc ¢usuku — cucreMoobpa3yromuil Juisi eCTeCTBEHHO-HAYYHBIX Y4YEeOHBIX IPEIMETOB,
MOCKOJIBKY (PU3UYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBJIICHUIM, U3y4aeMbIX XUMHEH, OMOIoTHEH,
acTpoHOMHUeEH U (puznueckoit reorpadueit.

Opna U3 IVIaBHBIX 33/1a4 (PU3MUECKOro 00pa3oBaHUs B CTPYKType o0IIero o0pa3oBaHusl COCTOUT B
(GOpMHpPOBAaHUN €CTECTBEHHO-HAYYHOM TIpPaMOTHOCTM M HHTepeca K Hayke y OCHOBHOH Macchl
oOyuaroluxcsi, KOTOpble B AajbHENIIEM OYAYyT 3aHATHI B CaMBIX pa3HOOOpa3HBIX cepax AesTeIbHOCTH.
Ho He MmeHee BaxHas 3ajaya — BBIABICHME M IOJAIOTOBKA TAJAHTIMBBIX MOJIOABIX JIIOAEH JUIS
MPOJIOJKEHHST 00pa30BaHus U JajdbHenIen mpodecCuoHaIbHON NeATeTbHOCTH B 00JIACTH €CTECTBEHHBIX
HayK, (U3UKH, CO3JaHUs HOBBIX TexHojJorui. Kypc ¢usuku yrimyOonéHHOro ypoBHs IpelHa3HaueH
MMEHHO 71 3TOM rpynmnbsl ydammxcs. OTiauuue yriayOon€HHOro Kypca (Qu3uMku oT 06a30BOro Kypca Ha
YPOBHE OCHOBHOTI'O 00IIero oOpa3oBaHUs COCTOUT B HE3HAYMTEIHHOM pACHIMPEHHM COAEp)KaHUS Kypca
(106aBIeHUU HEKOTOPBIX 3JIEMEHTOB COJAEp:KaHMsI), HO B OOJbLIeH cTeneHn — B pOpMUpOBaHUU OoJee
CJIO’KHBIX MO3HABATENIbHBIX JIEHCTBUMN, CBA3aHHBIX C OCBOGHHEM M aKTUBHBIM NPUMEHEHUEM (PU3NUYECKUX
3HaHUH (MCClieI0BaTENbCKUE IEHCTBUSI, padoTa ¢ MH(pOopMaluel, pemeHue 3aaaq).

N3yuenne ¢u3ukun Ha yriayOln€HHOM YypOBHE MpennojaraeT M 0Oojee BBICOKUN YpOBEHb
c(OPMUPOBAHHOCTH €CTECTBEHHOHAYYHOI TI'PaMOTHOCTU OOy4arouuxcs, TO €cTh 0Oojee YBEepeHHOE
BJI4/ICHUE CIIEAYIOIIUMH KOMIIETEHTHOCTSMH, XapaKTEPU3YIOIIMMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:
— HAY4YHO OOBSICHATDH SIBJICHHUS;

— OIIGHUBATh U TOHUMATh OCOOEHHOCTH HAYYHOTO HCCIIEI0BAHMS;
— MHTEPIPETUPOBAThH JAaHHBIE U UCIIOJIb30BATh HAyYHbIE JOKA3aTeIbCTBA ISl TOYYEHUS BHIBOIOB.

N3yuenne ¢u3nku Ha yriyOlnE€HHOM YpPOBHE TAaKXKe JOKHO MOMOYb OOYYaroIMMCsSI OCO3HAHHO
BbIOpaTh JanbHEeWIuil nmpoduins oO0ydeHHs Ha ypOBHE CpeAHero oOuiero oOpa3oBaHUsl, CBSI3aHHBIA C
(bU3MKOM UM JPYTUMH €CTECTBEHHOHAYYHBIMH MPEIMETaMHU.



HEJA N3YYEHUSA YYEBHOI'O IIPEJIMETA K®PU3UKA>
HA YIUIYBJEHHOM YPOBHE
Ienu vzydenus GU3MKU HA YriyOIEHHOM YpOBHE:
pa3BUTHE MHTEpPEca U CTpeMJICHHsI OOy4yaroIMXCsl K HAyYHOMY M3YYEHHIO IPUPOABI, PA3BUTHE HUX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE IPEICTABICHUA O HAyYHOM METOJE MO3HaHUS U (HOPMHUPOBAHME HCCIIEIOBATEILCKOTO
OTHOIICHHS K OKPY>KAIOLIUM SIBIICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3ydyeHHs OCHOB CTPOEHHS MaTepuu U
(byHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

¢dbopMHpOBaHHE YMEHUH MpPUMEHATh (U3NUECKUE 3HAHUS U HaydHble J0Ka3aTeslbCTBA IS
OO0BSICHEHUS OKPYKAIOIUX SIBJICHUH;

(dbopMHUpOBaHKE IPEACTABICHUN O PO (PU3MKH JUIsl pa3BUTHS APYIMX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHIA;

pa3BUTHE MPEICTABICHUA O BO3MOXHBIX cepax Oynymedl npodeccHoHaIbHOM eATeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJbHEHIIEMY O0yYEHHIO B STOM HalpaBlICHUH,

(dbopMHpOBaHHE TOTOBHOCTH K JaJIbHEHIIEMY U3YYEHUIO (QU3UKU Ha YriyOJIEHHOM YpOBHE B pamMKax
COOTBETCTBYIOMIUX Mpodriieli 00ydeHus Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHHUs.

JlocTukeHue 3TUX Ieliell Ha ypOBHE OCHOBHOIO o00mIero oOpa3oBaHUs 00ecleurBaeTCs pelIeHHEM
CHEAYIOUIUX 3a0ay.

——TIpHoOpeTeHne 3HaHUW O JUCKPETHOM CTPOEHUM BEUIECTBA, MEXaHUUYECKUX, TEIUIOBBIX,
3JIEKTPOMArHUTHBIX U KBAHTOBBIX SIBJICHUSX;

——TIpHOOpeTeHne YMEHUN aHAIW3UPOBATh U OOBACHATH (PU3NYECKUE SIBICHUS HA OCHOBE M3YYEHHBIX
(U3NIECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHME METOJIOB pEIICHUS pacy€THBIX M KauyeCTBEHHBIX 3ajay, TpeOYIOLMX CO3JaHus U
MCTIOJIb30BaHUS (PU3UUECKUX MOJIENICH, BKIIIOUasi TBOPUECKUE U MPAKTUKO-OPHEHTUPOBAHHBIC 33/1a4H;
pa3BUTHE UCCIIEAOBATEILCKUX YMEHUI: HAOMIONATh SBJICHHUS U U3MEPATh (PU3NUYECKHE BEIUYHHBI,
BBIJIBUTATh THIIOTE3bl W MpPEJIaraTth SKCIEPUMEHTAJIbHBIE CIIOCOOBI WX TPOBEPKH, IUIAHHPOBATH W
IIPOBOJIUTH OIBITHI, SKCIIEPUMEHTAJIbHBIE UCCIIEJOBAHNUS, aHAIU3UPOBATh MOJYYCHHbIE JaHHBIE U JIeNIaTh
BBIBOJIBI;

OCBOEGHHE IPUEMOB paboOThl ¢ MHPOpMaLKel GU3NIECKOT0 COAep KaHus, BKIIIOYass MHHOPMAIUIO O
COBPEMEHHBIX JTIOCTHIKCHUSX (DU3UKH; HHTEPIPETAHS U KPUTHIECKOE OIICHWBaHUE WH(POPMAIIHNH;
3HaKOMCTBO CO cdepamu Mpo(hecCHOHATIBHOW JAEATENbHOCTH, CBS3aHHBIMM C (U3MKOH, H
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JIOCTIKEHUSIX (DU3NIECKOIN HAyKH.

Pacnipenenenue yacoB Ha u3ydeHue (U3MKU Ha yriIyOJEHHOM ypoBHE: 3 4 B Heaento B 7 U 8
Kjaccax, 4 4 B Hezeno B 9 knacce. Takum oOpa3om, o0muil 00beM BpeMEHU Ha U3ydeHHE (U3UKH Ha
yriyonéaHom ypoBHe — 340 u.

OLIEHOYHBIX Tpoueayp mo ydeOHomy mpeamery «Pusmka» omnpexpenstorcst llomoxkenuem o ¢opmax,
NEPUOIMYHOCTH, TOPS/IKE TEKYIIEro KOHTPOJs  YCHeBAaeMOCTH IMPOMEXYTOYHOM  aTTecTaluu
oOyuatonuxcst MBOY rumnaszus Ne 1 r. [onspuslie 3opu.

B nauane ydeOGHOro rojga B MepBBIA Toj M3y4eHMs NpeAMETa Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpaszoBanus (7 Kiacc) ¢ LIETbI0 OLEHKM TOTOBHOCTH K HM3YyYEHHIO INpEeAMETa MPOBOJIUTCS CTapTOBas
JMAarHOCTHKA, KOTOpas SBISETCS OCHOBOM JUIl OLEHKHM JUHAMUKHA 00pa3oBaTeNbHbBIX JTOCTHUIKEHUH
oOyuaromuxcs. B 8-9 kmaccax B Havane y4yeOHOro rojaa MpOBOJUTCS CTapTOBas AMArHOCTHKA, Kak
npolie/lypa, HarlpaBJIeHHas Ha OLEHKY TOTOBHOCTU K M3YYEHHUIO ydeOHOro mpeamera. Pe3ynbraTsl Takoi
CTapTOBOW JMArHOCTHKH SIBIISTIOTCSI OCHOBAaHHMEM JUISl KOPPEKTHPOBKH YYEOHBIX TPOTpaMM |
WH/IMBUyaJIN3aluu y4eOHOro mpolecca.

Texymmass oOIlGHKa TPOBOAMTCS C IEIbI0 OINpENeNeHUs WHIWBUAYAILHOTO IPOIBIKEHUS
o0ydJaromerocsi B OCBOSHHM IpOrpaMMbl y4yeOHOro mpeaMera. B Tekymiedl OIEHKE HCIOJIb3YIOTCS
pasnuyHble (OPMBI M METOJIBI TPOBEpKH (YCTHBIE M TIHCHMEHHBIE OMPOCHI, TpPAaKTHYEeCKHe paboThI,
TBOpYECKHE pabOThl, MHAMBHUIYyaIbHbIE M TPYIMIOBbIE (POPMBI, CaMO- W B3aUMOOLIEHKA, pediekcust u
apyrue). Pe3ynbTaThl TEKYIEH OICHKH SBISIOTCSI OCHOBOM ISl MHIUBUAYaIU3aIlH Y4eOHOTO Mpoliecca.




Temarnueckass OLEHKAa OCYLIECTBIISIETCS 110 OKOHYAHMM HU3YYEHHUs paslena M Mpearojaraer
OLICHKY YpOBHS JOCTH)KEHHSI TEMAaTHYECKUX IUIAHUPYEMBIX pe3yJbTaroB Io mnpeaMery. dopmamu
TEMaTUYECKOMN OLEHKH SIBIISIOTCS KOHTPOJIbHBIE PA0OTHI.

[TpomexyTouHas artectanus B 7-8 Kiiaccax mpoBOAUTCA B (popMe TOJOBOM KOHTPOJIBHOM pabOThI
b0 yuéra pe3yqbTaTOB BCEPOCCHICKOW MPOBEPOYHON pabOTHl (B KiaccaxX, Iie B COOTBETCTBUHU C
rpadgukom mnpoBoamwiack BIIP). ®@opmoli mpomexyTodHOW arrecTanmuu B 9 Kiacce SIBISETCS Y4eT
JTOCTHIKEHUHM WHAWBUYAIbHBIX aKaJIEMUYECKUX JOCTHKEHUH 00yJarommxcs.

Wrorosast arrecrauus - MpoleAypa BHEIIHEH OLEHKH, pE3yJbTaTOM KOTOPOM SABIISIFOTCS
pe3yabTaThl TOCYAAPCTBEHHOM UTOTrOBOM arrectauuu. [lo yuebHOMY npeamery «DPusnka» oOydarommecs
C/IAI0T SK3aMEH Ha JOOPOBOJILHON OCHOBE IO CBOEMY BHIOODY.

Yuebubiii mpeamer «@Pu3MKa» Ha YPOBHE OCHOBHOTO 0OLIEro OOpa3oBaHHs ONMMPAETCs Ha
MEXIPEIMETHbIE CBSI3M, B OCHOBE KOTOPBIX JEKUT oOpallleHne K TakKuM Yy4eOHBIM IpelMeTaM, Kak
«[eorpadus», «MaremaTnka», «OCHOBBI O€30MACHOCTH KHU3HEIEATSIBHOCTHY, «XUMHUD», « BHOTOTHS.

Bocnuranue oby4daromuxcs cpecTBaMu yueOHoro npeamera «Du3nkar
BocnurarenbHbIN TOTEHIMAN yaeOHOTo IIpeaMera «Pu3rKay peaanu3yercs 4yepes:

- TIpUBJICYCHHE BHUMAaHHUS OOydYalOIIUMXCS K IIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha YypoKax
SIBJICHUH, OpPraHu3alni0 WX paboThl C MOJTyYacMOW Ha YPOKE COIHMAIbHO 3HAYUMOW WHpOpManuen —
WHUIUUPOBAHUE €€ OOCYKIEHUs, BBICKA3bIBaHHUS OOYYArOIIMMHCS CBOEr0 MHEHHs [0 €€ MOBOIY,
BBIPAOOTKH CBOETO K HEH OTHOLICHHUS;

- JIEMOHCTpAIUI0 OO0YyYarolmMMCs TPUMEPOB OTBETCTBEHHOTO, T'Pa)XIaHCKOTO IOBEACHHS,
MPOSIBJICHUST YEJIOBEKOMIOOUST M J10OpOCepACUHOCTH, 4epe3 IMOJ00pP COOTBETCTBYIOIIMX TEKCTOB IS
YTEeHHUS, 3a]1a4 JUIsl pEIICHUs, TPOOIEMHBIX CUTYaIUui 7151 OOCYKACHUS B KJIacCe;

- MPUMEHEHHNE Ha yPOKaX MHTEPAKTUBHBIX (OPM pabOTHI C 0OYYAIOUIMMHUCS: WHTEIUICKTYaIbHBIX
UTp, CTUMYJIHPYIOIIMX I[TO3HABATEIbHYI0 MOTHBAIMIO OOYUYaloOlUXCs, AUJAKTUYECKOro Tearpa, I/
IIOJIyYEHHBIE HAa YPOKE 3HAHUS OOBITPHIBAIOTCS B T€aTpPabHBIX IIOCTAHOBKAX; AMCKYCCUM, KOTOPbHIE JalOT
00y4aroIUMCsi BO3MOXXHOCTh MTPHOOPECTH OMBIT BEJIEHUSI KOHCTPYKTUBHOIO UAJIOra; TPYIIIOBOM pabOThI
Wi paboTHl B Mapax, KOTOPbIE ydaT O00y4aroImuxcs KOMaHAHOW paboTe W B3aUMOACHUCTBUIO C JAPYTrUMH
00y4aroIuMucs;

- UTHULIMUPOBAHUE U TOJJIEPKKY ITPOEKTHON U MCCIIEA0BATEIBCKOM 1€ATENbHOCTH 00yJYaonxcs B
paMKax peajqu3alid MUMH WHJIMBHUAYAJIbHBIX M TPYIIIOBBIX HCCIIEIOBATEIBCKUX IPOEKTOB, YTO AAacT
oOyyarolmuMcsi BO3MOXKHOCTb MPUOOPECTH HAaBBIK CaMOCTOSITEIBHOIO PEIIEHUs TEOpeTHYECKOU
npoOJeMbl, HaBBIK T€HEPUPOBAaHUS M OGOPMIIEHUS COOCTBEHHBIX WJIEH, HaBBIK YBaXHUTEIbHOTO
OTHOIIECHUS K YYXXUM HAeIM, OPOPMIICHHBIM B paboTax JPYrux HccieroBaTesiel, HaBbIK MMyOJUYHOIO
BBICTYIUICHHUSI [IEPEN ayIUTOPUEH, apITYMEHTUPOBAHUS U OTCTauBAaHUS CBOEH TOUKH 3PEHUS.

COJAEPKAHUE YYEBHOTI'O NPEJIMETA KOU3ZUKA>

7 KJ1acc

Pa3nes 1. ®usuka u e€ poJjib B NO3HAHMHU OKPY/KAIOLIEro MHpa

®usuka — Hayka O npupoje. fIBieHus NpUPOAbl (JIEMEHTHl COJEp’KaHUs, BKIIIOYAIOLIUE
MeXINpeAMeTHbIE CBsi3H). Dusmueckue sBIEHUSA: MEXaHMUYECKHUE, TEIUIOBbIE, DJIEKTPUYECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. PasmepHocTh. Eaununbr  ¢usnueckux BenuuuH. M3mepenue
¢usnueckux BenuuuH. JTajoHbl. Ousnueckue npubopsl. Llena nenenus. [TorpemHocTs U3MepeHUIA.
[IpaBuna Oe3omacHoro Tpyda mpu paboTe ¢ JabopaTopHBIM 00OpyaoBaHHEM. MeXTyHApOIHAS
cucrema equnull. [lepeBon BHecHCTEMHBIX eMHUL B eAHULBI CH.

Kak ¢usuka u npyrue ecTecTBEHHbIE HAYKH M3Yy4daloT NpUpofy. EcTecTBeHHO-HayuyHBIH METOA
MO3HAHUS: HAOIIOJEHUE, NMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIIBUKEHHE THIIOTE3, SKCIIEPUMEHT I10
IPOBEpKE THUIOTE3, OOBsACHEHHE HabmogaeMoro siBieHus. OmnucaHue (QU3MUECKUX SBIEHUH C
IIOMOILIBIO MOJIEIIEH.



Jlemoncmpayuu

MexaHnuyeckue, TEIUIOBbIE, 3JIEKTPUYECKUE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBBICSBIICHMUS.
dusnueckue MpuOOPHI U MPOIIEyPa MPSIMBIX H3MEPEHUH aHATOTOBBIM U LU POBBIMIPUOOPOM.

Jlabopamopusie pabomul u onvimel

Omnpenenenre HEeHbI JEIeHUS HIKAIbl U3MEPUTEIBHOTO MPUOopa.

N3MepeHne paccTosTHUM.

N3mepenue miomaau u 00béMa. MeTo1 najieTKH.

N3mepenne BpeMeHH.

N3mepenue 00bEMa KUAKOCTH U TBEPIOTO TENA.

Omnpenenenue pa3MepoB MajbIx Tel1. MeToJ psaoB.

[IpoBeaenue uccnegoBaHusl MO MPOBEPKE TUIOTE3bI: JAIbHOCTH MOJETA MIAPHUKA,TYILIEHHOTO
TOPU30HTAIILHO, TeM 0O0JIbIle, YeM OOJIbIIe BHICOTA ITYCKA.

Pazjen 2. [lepBoHavya/ibHbIe CBeJIEHUSI 0 CTPOEHHH BellecTBA

CrpoeHue BeliecTBa: aroMbl U MOJIEKYNBI, UX pa3Mepbl U Macchl. OMbITHI, J0Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBm>keHHe yacTull BemecTBa. CBA3b CKOPOCTH IBUYKEHUS YaCTULl ¢ TEMIIEpaTypou. bpoyHoBCKoe
newkenue. Iuddysus. BzaumozeiicTBue yacTuIl BEIECTBA: MPUTHKECHHEH OTTAIKHBAHUE.

ArperaTHble COCTOSIHMS BEIECTBA: CTPOCHUE ra3oB, )KUJIKOCTEH U TBEPABIX (KPUCTAIUINYECKHX )
Teln. B3auMOCBS3b MEKIy CBOWCTBAMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX M MX aTOMHO-
MOJIEKYJISIPHBIM CTpoeHneM. OcOOEHHOCTH arperaTHbIX COCTOSIHHIA BOJIBI.

Jlemoncmpayuu

HabnroneHne 6poyHOBCKOTO TBUYKCHUSI.

Ha6monenue nuddysun.

HaoOmonenue SBIICHUH,  OOBSICHSIOIINXCS PUTSHKEHUEM WIA OTTAJIKHBAHHUEM
YaCTHII BEIECTBA.

Jlabopamopuwvie pabomul u onvimol

OneHka AuameTpa aToMa METOJIOM PsJI0B (¢ Hcnosb3oBaHueM (oTorpaduii). OnbITH 110
HaOJIIOACHUIO TETJIOBOTO PACIIMPEHUs Ta30B.
OnbIThI 110 0OHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJISIPHOTO IPUTSKEHHUSL.

Paznen 3. /IBuskeHHe U B3auMoJieilicTBHE TeJl

Mexanunueckoe nuxeHue. [yt n nepemenienne. PaBHOMepHOE U HEPABHOMEPHOE IBUKEHHE.
CBo0Oo1HOE MasieHne Kak IpUMep HepaBHOMEpHOTo BUKeHus Ten. CkopocTh. CpelHss CKOPOCTh Ipu
HEPABHOMEPHOM JIBHKEHUU. Pacdy€T myTu U BpeMEHUIBUKEHUS.

I'paduku 3aBUCMMOCTEW BENWYWH, OMHUCHIBAOIMUX JABWKeHHEe. OOmue mOHATUS 00
OTHOCHUTENIBHOCTH JBHXKeHMs. CII0KEHHE CKOPOCTEH IS TeJl, IBHKYILUXCS MapajuIebHO.

SIBneHne uHepUMM. 3aKOH MHEpUMU. B3anMonelcTBre Tell Kak MPUYMHA W3MEHEHHUS CKOPOCTH
IBUKEHHUS] Tesl. Macca Kak Mepa WHEpPTHOCTH Tella B IOCTYMaTelbHOM JBHXEHMU. [IIOTHOCTH
BemiecTBa. CBs3b INIOTHOCTU C KOJMYECTBOM MOJIEKYII B eluHUIIe00bEMa BeecTBa. CMeCH M CILIaBBI.
IToBepXHOCTHAsI M IMHEWHAs IIOTHOCTb.

Cuita kak xapakTepucTHKa B3aumonencTBus tenl. Cuna ynpyroctd u 3akoH ['yka. M3mepenue
CWJIBI C NOMOIIBIO JTUHAMOMETpa. SIBjeHHME TATOTEeHUs U cuia TsbkecTH. Cuia TSKECTH Ha JIpYrux
wianerax. Bec Tema. Heecomocth. CrnokeHWe CHIJI, HANpaBIE€HHBIX IO OJHOM MPSIMOM.
PaBHogeiicTByromas cuil. Cuna tpeHus. TpeHue cKoIbXeHNs U TPEHHUE MTOKOsl, Bs3Koe TpeHue. Tpenue
B IIPUPOJIE U TEXHUKE.

Jlemoncmpayuu



HaGmoienne MexaHu4ecKoro IBIKEHUs Tena. M3mepenue

CKOPOCTH TIPSIMOJIMHEHOTO JBMKeHus. Habmonenne

SIBJICHUSI THEPIIMH.

HaGmoienne u3MeHeHHust CKOPOCTH TIPH B3auMoieiicTBiM Ten.CpaBHEHUE
Macc 110 B3aUMOJCHCTBHIO TEl.

Ciio)xeHue CHJl, HalpaBJICHHBIX 110 OJIHOW MPSMOM.

Jlabopamopnvie pabomul u onvimol

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO ABMXKEHUS (IIapUKa B KUIAKOCTH, MOJIEIH
JIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jlajiee).

Omnpenenenue cpeiHel CKOPOCTU CKOJIbKEHUS OpyCKa WM 1IapuKa [0 HaKIOHHONIUIOCKOCTH.

Omnpenenenre NIOTHOCTH TBEPIOTO TeNA.

OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb PACTsDKEHUs (JIedopManun) Npy>KUHBIOT
IIPUJIOKEHHOMN CHUIIBL.

OHBITBI, ACMOHCTPHUPYIOIIUE 3aBUCHUMOCTb CHJIbI TPCHHUA CKOJIBXKCHHUA OT CHJIIBI JaBJICHHUSA U
XapaKTepa COIMpUuKaCaroOmnXxcCsa HOBerHOCTeﬁ.

Pasnen 4. laBiieHue TBEPABIX TeJl, JKHAKOCTEl M ra3oB

Hasnenue. Cuna naBnenusi. CriocoObl YMEHBIICHHUS U yBelnWueHUs naBieHus. [laBnenue rasa.
3aBUCHMMOCTh JIaBJIEHUS Ta3a OT 00bEMma W temmeparypsl. llepenaya naBiieHus] TBEPABIMU TEJIAMU,
JKUJKOCTAMHU U razamu. 3akoH [lackais. [lHeBMaTHUeCKMEMaIIMHBI.

3aBUCUMOCTh JaBJICHUS KUAKOCTH OT TJIYOMHBI MOTPYKEHHS. ['MapocTaTUYecKHil mapaaokc.
CooOmaronmecss cocyabl. [ uapaBIudeckue MeXaHH3MbBL VICIONb30BaHUE BBICOKUX JIaBICHUN B
COBPEMEHHBIX TEXHOJOTUAX. Y CTPOMCTBO BOAOIIPOBO/IA.

Atmocdepa 3emin 1 atmMocepHoe naBieHue. [[pUIHHBI CYIECTBOBAHMS BO3AYITHONW 000IOYKH
3emnu. Onbit Toppuueru. M3mepeHue aTtMocpepHOTrO IaBiE€HUS. 3aBUCUMOCTH aTMOC(HEPHOrO
JaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubopsl 11t usmepenus atMocepHOro JaBiIeHHUS.

JleificTBHE )KUKOCTH U raza Ha MOrPYKEHHOE B HUX TeJo. BriTankuBaromas (apxumeaoBa) cuia.
3akoH Apxumena. YcioBHE BO3HHKHOBEHHUS BBITATKUBAIOIIEH (apXMMEIOBOM) CHIIbI, MOATEKAHHUE.
[InaBanue Ten. Bo3ayxormnnaBanue.

Llemoncmpayuu

3aBUCHUMOCTb JABJICHUS ra3a OT TEMIIEPaTypHhI.

[Tepenaya naBieHHs KUIKOCTHIO U Ta30M.

CooOmaromuecs cocy/ibl.

I'mppasinueckwii npecc.

[TposiBnenue nevictBust armochepHoro napnenus. CudoH.

3aBUCHUMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPY>KEHHON B KUAKOCTh YacTUTENA U
INIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BBITCCHEHHOW KUJKOCTH.

VYcimoue  miaBaHus — TeN:  I[UIABaHWE — WIM  TOTPYXKEHHUE T€1 B 3aBHCHMOCTHOT
COOTHOIICHHUS INIOTHOCTEH TeJIa M KHIKOCTH.

Jlabopamophwvie pabomol u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tela B BoJe OT 00b&éMa MOTpyXKEHHOM B KUIKOCTH
4acTH TeJa.

Omnpenenenre BBITAJIKMBAIOLIEH CHUIIBI, AEMCTBYIOLIEH Ha TENO, MOTrPYKEHHOEB KUIKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJKUBAIONIEH CHJIbI, JEHCTBYIOIIEH HAa TEJIO B XKUJIKOCTH,
OT Maccsl Teja.

OnpITbI, NEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKUBAIOLIEH CUIIBI, JEHCTBYIOLIEH Ha TEIO B



XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTHKUIAKOCTH.
KoHcTpynpoBanue apeomerpa WM  KOHCTPYMPOBAaHHE JIOAKM U OINpeaeneHue e
Ipy30I0ABbEMHOCTH.

Pa3jnen 5. PaGoTa u MOIHOCTH. JHEPTrUs

Mexanunueckast paboTa Ui CHJI, HAIPABJICHHBIX BAOJIb JMHUU IEPEMELICHHUS.
Mo1HoCTS.

IIpocTble MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJMCIACT, HAKJIOHHAS IUIOCKOCTh, HOXKHUYHBINA
MexaHu3M. MomeHT cunel. PaBHoBecue poryara. IlpaBuino momeHTtoB. IIpuMeHeHue mpaBuiia
paBHOBecHsI pblyara K Os1oKy. «3oioTtoe npaBuio» mexanuku. KIIJ] npocteix mMexanusmos. IIpocteie
MEXaHU3MBI B OBITY, TEXHHUKE, KHUBBIX OPraHU3MaX.

Mexanunyeckas 3Heprusa. Kunernueckas u noreHuuanbHas dHeprus. [Ipespanienue oqHoro suaa
MEXAHUYECKOM HEPTUU B APYTroi. 3aKOH COXPAHEHUS U NIPEBPALLEHUS YHEPIMHY B MEXaHUKE.

Jlemoncmpayuu

[Ipumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopmwsie pabomul u onvimul ccaenoBanue
yciioBuii paBHoBecus pbruara.M3zmepenne KII1]
HaKJIOHHOM TIOCKOCTH.

N3yuenune npaBuiia peruara Jijist HOABMXKHOTO U HenoABM>XHOTO 0s10k0B.Onpenenenue KIT/]

MOJIBMKHOTO U HEMOJIBIXKHOTO OJI0KA.

Omnpenenenue pabOThl CUJIBI YIIPYTOCTH MPH MOABEME TPY30B MPH MOMOIIUIIOABHKHOTO
OIoKa.

N3yuenune 3akoHa COXpaHEHUsSI MEXaHUYECKON IHEPTHUH.

8 kiacce
Pa3zneu 6. TensioBble ABJICHUS

OcCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KMHETHUECKONM TEOpUM CTpOeHMs BemlecTBa. Macca u
pa3Mepbl aTroMOB M MoJieKyJl. OTMbIThI, MOATBEPXKJIAIOLINE OCHOBHBIE ITOJIOXKEHUS MOJEKYJISPHO-
KMHETUYECKOW TEOpHUH.

Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSHMM BemiecTBa. Kpucramwinueckue u
amop¢ubie Tena. ['paden — HOBBI MaTepuan UIsi HOBBIX TEXHOJOTHH. TeXHOIOTMH MONTy4YEeHUS
UCKYCCTBEHHBIX aiMa30B. OOBsCHEHHE CBOWCTB Tra30B, MXHJAKOCTEH M TBEPIABIX TEI Ha OCHOBE
MOJIO)KEHUH  MOJIEKYJISIpHO-KUHETH4YeCcKoW Teopuu. [loBEepXHOCTHOE HaTSKEHHE, CMadlBaHUE,
KalUUISIPHBIE sIBIeHUS. TeraoBoe pacHIMpeHue W c)KaThe. 3aBUCUMOCTH JaBJCHHs Tra3a oT o0bEMa,
TEMIEPATYPHI.

Temneparypa. CBsi3b TeMIepaTypbl CO CpeHel KMHETHUYECKOM SHEPrUeil TETIOBOTO JABUKECHUS
yacTull. TemrnepaTypHble HIKabl.

Buytpennsas osHeprus. CrnocoObl W3MEHEHHS BHYTPEHHEH »JHEpPruM: TeIionepeaaya u
coBepuieHre paboTel. Bunapl Temnonepenaun: TEIUIONPOBOAHOCTh, KOHBEKLUS, W3NTyuyeHUe. Bumabl
TEeIUIoNepeiaun B Ipupoie U TexHuke. HeoOpaTUMOCTh TEIIOBBIX MPOIECCOB.

KonnuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBa. TemnooOMeH U TEemjIoBoe
paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHue TenioBoro 6anaHca.

[InaBneHne u OTBEpJEBaHME KPUCTAUIMUECKHX BEIIECTB. YACNbHAs TEIUIOTA TIUIABIICHUS.
[Tapoo6pa3oBanne u konaeHcamus. Mcmapenue. Kumenwe. YaenbHas TerioTa mapooOpa3oBaHUS.
3aBUCHMOCThH TEMIIEPATYPhl KUMIEHHUS OT arMochepHoro aaBieHus. HachIeHHbIN 1 HEHACHIIIEHHBIN
nap. Bnaxxnocts Bo3nyxa.

3Hepr1/15{ TOILJIUBA. Y JelIbHAas TeIoTa CropaHus.



[Mpunanmme! padoTs! TermnoBbix apurateneil. KI1J] remmoBoro nuratens. TerioBbie IBUTATEN H
3aIMUTa OKPYKAIOIIEH cpeapl. TernoBele IOTEPU B TEILUIOCETSX.
3aKOH COXPaHEHMS U MPEBPAILCHUS SHEPTUU B MEXaHUYECKUX U TEIJIOBBIX Mpolieccax.

Jlemoncmpayuu

Hab6mronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6monenue nuddysum.

HaGumoienue sSBJICHM TOBEPXHOCTHOTO HATSKCHHSI, CMAaYMBAHUS U KAMMJUISIPHBIXIBJICHUH.
HaGumto1eHne TeraoBoro pacimpeHust Tedl.

WN3menenne  paBneHuss  rasa  Ipu  U3MEHEHUU o0béMa W HarpeBaHUH WIH
OXJIAXKICHUMU.

IIpaBuia usmepeHus remneparypsl. Buast

TEIUIONEPEIAYH.

OxnaxaeHue Npyu CoBepIIEHUH padOThI.

HarpeBanue npu coBepiueHu pad0Thl BHEIIHUMU cuilaMu.CpaBHEHUE
TEINIOEMKOCTEN PA3JIMYHbIX BEIIECTB.

Habnronenue kunexus.

HabnroneHue noctostHeTBa TeMIepaTyphl pH Mu1aBieHuu. Moaenu
TEIUIOBBIX JBUTATEIICH.

Jlabopamopuvie pabomul u onvimol

OnbITHI 10 0OHAPY)KEHUIO AEHCTBHS CUII MOJIEKYJISIPHOTO IPUTSHKEHUS. OTIBITHI 110

BBIPALIMBAHUIO KPUCTAJUIOB [IOBAPEHHON COJIM WJIU caxapa.

W3mepenue TemnepaTypsl IpU IOMOIIY KUAKOCTHOTO TEPMOMETPA U AATUYUKATEMIIEPATYPHI.
OnpITHl 110 HAOJIIOJIEHUIO TEIUIOBOTO PAaCIIMPEHMs ra3oB, KUIKOCTEH M TBEPIBIX TEI.
Omnpenenenue 1aBieHus Bo3lyxa B OalyIoHe MIIpULA.

HccnenoBanne 3aBUCUMOCTH JIaBJICHUS BO3/IyXa OT ero 00bEMa 1 TemnepaTypsl. [IpoBepka rumnoress
JUHEMHON  3aBUCHUMOCTH JJIMHBI CTOJIOMKA KHMIKOCTH
B TEPMOMETPUUECKON TPyOKeE OT TEMIIEPATypBHI.
Habintoienne n3MeHeHusi BHyTpEHHEH SHEprUM Teja B pe3yJIbTaTe TeIIonepe1adyui padoThl
BHEITHUX CHIL
HccnenoBanue sBiIEHHS TEIUIOOOMEHA IMPU CMEIIMBAHUM XOJOJHON U rOpsYeidBO/IBI.

OmnpeneneHre KOJUYECTBA TEIJIOTHI, MOJIyYEHHOTO BOJOU Opu  TEmJ000MeHec
HArpeThIM METALTUICCKUM IHIIHHIPOM.

OmnpeneneHre MOIIHOCTH TEIUIOBHIX MOTEPh (3akoH HproToHa-Pruxmana).

Omnpenenenue yneabHON TEIIOEMKOCTH BEIIECTBA.

Wccnenosanue npouecca ucnapenus. OnpeneneHue

OTHOCHUTENIbHOM BIaKHOCTH Bo3ayxa.OnpeaeneHue

yIIeIbHOU TEeTIOTHI IIABICHUS JIb/A.

Pazgen 7. DinekTpuyecKkue 1 MArHUTHbIE SIBJECHUS

Onexrpuzanust Ten. J[Ba poja 3/EKTPUUECKUX 3apsaoB. B3aumopeiicTBue 3apsyKeHHBIX Tell.
3axoH KynoHna.

Onexrpuueckoe mnose. HanpsokéHHocTh snexkTpuueckoro mnousid. [lpuHnun cyneprno3unun
IIEKTPUYECKUX NOJIEN (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTapHbIN 3ieKTpudeckuil 3apsia. CTpoeHue aToma.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS JIEKTPUUECKOTO 3aps/a.

DNEKTPUUECKUN TOK. Y CIOBUS CYILIECTBOBAHUS JJIEKTPUUECKOTO TOKA. MICTOUHUKH ITIOCTOSHHOTO
ToKa. JIeficTBUA 3JeKTpUYECKOro ToKa (TEIIoBOe, XMMHYECKOe, MarHUTHOE). DJIEeKTPHUUECKU TOK B



MeTaJliax, KUAKOCTSIX U ra3ax.

OnekTpuyeckas nenb. Cuiia ToKa. DIEKTPUUECKOE HampshKEeHHWE. AMIIEPMETP U BOJIBTMETP B
LMY MOCTOSTHHOTO ToKa. CONMpOTHBICHUE MPOBOJHUKA. Y IETbHOE COMPOTUBIICHUE BEIIECTBA. 3aKOH
Oma s yuactka nend. IlocienoBatenbHoe U napawieabHOE coelMHeHre npoBogHUKoB. J/1C B nenu
MOCTOSTHHOTrO TokKa. 3akoH Owma s monHoi 1enu. [IpaBmma Kupxroda. Pacuér mpocTbix
ANEKTPUYECKUX Leneil. HenmHeHble 3J1eMEHTHI.

PaboTa W MOIIHOCTH 3JEKTPHUUECKOro Toka. 3akoH Jxoynsa-JIleHma. Dnekrpuueckue nenu u
NOTPEOUTENH SIEKTPUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHI. B3anMo1eiiCTBHE OCTOSIHHBIX MarHuTOB. MaruutHoe nosie. MarautHoe
noJsie 3eMJIM M €ro 3HaueHue i ku3Hu Ha 3emuie. OnbiT Dpcrega. MarHuTHOE NoJie 3JIEKTPUYECKOro
toka. OneiT Amnepa. IIpumeHeHne 31€KTpOMarHuTOB B T€XHUKE. JI€CTBME MAarHUTHOIO MOJS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa uorpezesienne e€ HarpaBieHus. DJIEKTPOJBUTaTEb TOCTOSTHHOTO
ToKa. Mcronbs30BaHue 31€KTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apanes.  SIBieHwe  dJeKTpoMarHuTHOM — uHAyKUMU.  [IpaBuno  JleHma.
OnektporeHepatop. CnocoObl  MOTYy4YEHHUS  AJNEKTPUYECKOM  DHEPruu. ODIEKTPOCTAHIMU Ha
BO300OHOBJISIEMBIX HCTOYHUKAX OSHEPrUU. OKOJOTHYECKHE TIPOOJIEMBbI DHEPreTHKU. T OIUTUBHBIC
JIEMEHTHI U JICKTPOMOOHITH.

Jlemoncmpayuu

DneKkTpu3aius Tell.
JIBa po/ia 3JEKTPUYECKUX 3apsI0B U B3aUMO/ICHCTBUE 3apsKCHHBIX T Y CTPONCTBO U JICHCTBHE
AJIEKTPOCKOTIA.

DnexTpocTaTHuecKast UHIAYKIIHS.

3aKOH COXPaHEHUS SJIEKTPUUECKUX 3apsI0B.

MonenrpoBaHUe CUJIOBBIX JTUHHUM AJIEKTPUUYECKOTO MOJS € MOMOIIBI0 OyMa)KHBIXCYJITAaHOB.
[IpoBOIHMKY U AUBIIEKTPUKHU.

HcToYHNKH TOCTOSHHOTO TOKA.

JlelicTBUS DIIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUI TOK B KUJIKOCTH.

I"a30BbIit pa3ps.

N3mepeHue cuitbl TOKa aMIIEPMETPOM.

H3MepeHne 3eKTpUIEeCKOro HalpsKeHus: BOJbTMETpoM. PeoctaT u

MarasuH COIPOTUBIICHUM.

B3anmoneincTsue NoCTOAHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS IOJIFOCOB MaruuTa. MoienupoBanme
MArHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB.

OmnsIT Opcrena.

MarsuTHO€ 1oJje TOKa. DIEKTPOMarHurT.

JlelicTBME MarHUTHOTO MOJISI HA TPOBOJAHUK C TOKOM.

DNEeKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

OmnbiTer @apajest.

DNEeKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophwvie pabomol u onvimol

OIEBITEI IO Ha6J'II-O)IeHI/I}O SJICKTPpHU3allU TCJI ITPU COITPUKOCHOBCHUHN U HHJIYKHI/ICI)’I.
HccnenoBanue ASWCTBUS 3JICKTPUUIESCKOTO MOJIS HAa TIPOBOJHUKH U JIUAJICKTPHKH.

C6op1<a 1 UCIIBITAHUC BHCKTPHLICCKOP'I e IMOCTOSHHOI'O TOKA.

Hccnenosanue 3aBUCHMOCTH CHJIBl  TOKa, MPOTEKAIOIIETO yepe3  Pe3ucTop,



OT HANPSKEHUS HA PE3UCTOPE U CONMPOTUBIICHUS PE3UCTOPA.

OneIThl,  JAEMOHCTPUPYIOLIUE 3aBUCHUMOCTh ANEKTPUYECKOTO COTIPOTUBJICHUS
MPOBOJHMKA OT €r0 JUIMHBI, IJIOLIAAH MTONEPEYHOr0 CEUEeHUs U MaTepuaa.

OrnpezeneHue yieIbHOro COMPOTUBICHUS IPOBOJHUKA.

[IpoBepka mpaBuia CIOXKEHUSI HANPSHKEHUM MPU MOCIEI0BATEIEHOM COSIUHEHUUIBYX
pPE3UCTOPOB.

[IpoBepka npaBuiia 11t CUITbI TOKA IIPH MAapaIETbHOM COSIMHEHUN Pe3UcTOpoB.OnpeeneHne

O/1C 1 BHYTpEHHETr0 COMPOTUBIICHUS] ICTOYHUKA TOKA.

[TpoBepka npasui Kupxroda.

[IpoBepka BeinosaHeHUs 3aKkoHa OMa JJ1sl HOJTHOM LeTH.

N3yuenue  BoJbTaAMIEPHBIX XapaKTEPUCTUK HEJIMHEHWHBIX  3JEMEHTOB  (JIamIibl
HaKaJMBaHUS WK MOJIYIPOBOJIHUKOBOTO JIM0/IA).

Onpenenenne pabOThHI IEKTPUUECKOI0 TOKA, UIYIIETo yepe3 pe3uctop. OnpeaeneHrue MOIHOCTH

3JIEKTPUYECKOI0 TOKA, BbiJEsieMoi Ha pe3ucrope.Onpenenenue KII/[ narpesarens.

HccnegoBanne MarHUTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TMOJISl TOCTOSTHHBIX MarHUTOB MPHU UX 00bEIMHEHUH U Pa3AeICHUH.

UccnenoBanue 1elcTBUS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, I€MOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIbI  B3aWMOJECHCTBUS  KATYIIKU C TOKOM M
MarHuTa OT CUJIbI M HAIPABJICHUSI TOKA B KaTYIIKE U OT HAJTU4MsI (OTCYTCTBHUS )CEpJICUYHUKA B KaTYIIKE.

N3ydyeHnue pAedCTBUS MArHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM.

KonctpynpoBanue u usydenue paboThl 3JIEKTPOIBUTATEIS.

N3mepenne K11/ 3nexkTpoaBUrarenbHON yCTAHOBKHU.

OnbIThl IO UCCIEAOBAHUIO SABJICHHS 3JEKTPOMAarHUTHOW MHIYKLUUU: UCCIEIOBAHUE U3MEHEHUI
3HAYEHHUS U HAIPABJICHUS MHIYKIIMOHHOTO TOKA.

9 kaacc
Pasznen 8. Mexanudeckue siBJICHUS

Mexanuueckoe aBikeHue. MartepuanbHast Touka. CrnocoObl ONUCaHUS MEXaHUYEeCKOIo
JBWDKEHUS: TaOMWuHBIA, rpadudeckuii, aHamuTuueckuil. Cucrema oTcuéra. OTHOCHUTENIBHOCTH
MEXaHUYECKOTO JBUKECHUS.

BekTopHble BEIMYMHBI, OlEpallMd C BEKTOpaMH, IPOCKUUU Bekropa. Panmyc-Bekrop
MaTepUaIbHOM TOYKH, IIEpEMELICHUE Ha INIOCKOCTH. PaBHOMEpHOE NPSIMOJIIMHEMHOE JIBHIKECHHE.
HepaBHOoMepHOe mnpsiMosinHeNHOE nBWKeHHe. CpenHsss W MIHOBEHHas CKOPOCTb Tella IpHU
HEPaBHOMEPHOM JIBHIKCHUHU.

VYckopenue. PaBHOYCKOpEHHOE MPSMOJMHENHOE IBIKEHUE. Y CKOPEHUE CBOOOIHOTO IMaJICHUS.
OnbiTel ["anuies.

I'paduueckas uHTEpHpeTalMs YCKOPEHUs, CKOPOCTH, MPOUICHHOTO MyTH U MEpeMeIIeHus s
IIPSMOJIMHEMHOTO JIBUKECHHUS.

JIBu>xeHue Tena, OpOIIeHHOI O MO/ YIJIOM K TOPU30HTY.

JIBro>keHue 1Mo OKpYKHOCTH. JIMHEWHass CKOpOCThb, YIJIOBash CKOPOCTh, NEPUOA M YACTOTA
oOpalieHus Mpyu paBHOMEPHOM JIBXKEHUH 110 OKPYXKHOCTH. CKOPOCTh M YCKOPEHHE MPH JBMKEHUH 110
OKPY’KHOCTH.

Bexrop cuinbl. PaBHOACHCTBYIOIAs CHIIA.

IlepBbiit 3akoH Hprorona. Bropoit 3akoH HeroroHa. Tpernit 3akoH HeroToHa.

[IpuHIUII CYIIEpIIO3ULIUU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHMsI: cuila TPEHUS CKOJIBKEHUS, CHJIa TPEHUS IOKOs,
npyrue Buasl Tperust. KoadduumenT tpenus.

JIBrKEHNE TeN IO OKPY>KHOCTH IO/ I€HCTBUEM HECKOJIBKUX CHIL.



3akoH bepHymim u nogbéMHas cuia Kpbula. COBpEMEHHBIE JIeTaTelbHBIE allaparel, Cyla Ha
MOJBOJIHBIX KPBUIbSIX, aHTUKPHUIO HA CKOPOCTHBIX aBTOMOOWJISX. J[BMKEHHE Toe3[ja Ha MarHUTHOMN
MOJYILKE.

Cuna TSKECTM M 3aKOH BCEMHPHOIO TArOTEHUS. [IBMKEHHME Tell BOKPYI TI'pPaBUTAL[MIOHHOTO
neHrpa (B ToM uucne rutaHer Bokpyr Connua). IlepBast kocmuueckas ckopoctb. HeBecomocTs u
HIEpPErpy3KH.

PaBHOBecMe  martepuanbHOU Toukd. AOcomoTHO — TBEpmoe  Tenmo. PaBHOBecue
TBEPJOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusl. MoMeHT cuiibl. LleHTp TshkecTu.

Nmnynbc tema. M3menenune umnyibca. MMmynbe CHIIBL. YOPYyroe u HEynpyroe
B3aUMO/ICHCTBUE. 3aKOHBI U3BMEHEHUS U COXPAHEHUsI UMITYJIbCca. PeakTUBHOE IBUIKEHHUE.
Mexanuueckass pabota U MOIIHOCTh. PaboTa cui TsSKeCTH, yNPYrOCTH, TPEHHUS.

Cas3b sHepruu U paboTsl. [loTeHIMAanbHAs SHEPTHs Tela, MOJHATOr0 HaJl TOBEPXHOCTHIO 3EMITH.
IloreHumanbHass SHeprus ckarol npyxuHbl. Kunermyeckas sHeprusa. Teopema 0 KMHETHYECKOM
SHEPIruM. 3aKOH U3MEHEHHS U COXPAHEHUSI MEXaHUYECKOW SHEPIHH.

Jlemoncmpayuu

Habnronenne MexaHn4ecKoro JBH)KEHUS Tela OTHOCUTENFHO Pa3HbIX TEJI OTCUETA.

CpaBHeHue MyTeil U TPaeKTOPUM IBUYKEHHS OJTHOTO U TOTO )K€ TeJIa OTHOCUTEIILHOPA3HBIX TEJ
OTCYETA.

W3mepenune ckopocTy U YCKOPEHUs IPSMOIMHEHHOT0 IBMkeHus. MccnenoBanne

MIPU3HAKOB PAaBHOYCKOPEHHOTO JIBUKEHMUSL.

Habnronenue qmkeHus Teaa o OKpYKHOCTH.

Habnronenune MEXaHUYECKUX ABJIGHUM,  MPOUCXOJALINX B CHUCTeME  OTcuéra
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBM)KEHHHM OTHOCHUTEJIBHO KaOMHETa(pH3UKH.

HabGmtonenue ~ paBHOBecHst — Tes, CBOOOAHOrO  MaAeHUs,  KojeOaHUs  MasTHUKaB
MHEPLHAJIbHBIX CUCTEMAaX KaK MOATBEPKACHUE IPUHIIUIIA OTHOCUTEIBbHOCTH.

3aBUCUMOCTh YCKOPEHMSI T€JIa OT €ro Macchl U JieicTByolel Ha Hero cuiibl. Habmonenue

paBeHCTBa CUJI IPU B3aUMOAECUCTBUU TEN.

N3meHeHue Beca Tena Npyu YCKOPEHHOM JIBUKEHHH.

[Iepenava umiynsca npy B3auMOACHCTBUU TE.

[IpeoOpa3oBanHus FHEPTUH ITPH B3aUMOJCHCTBUH TEl.

CoxpaHeHue UMITyJIbca MPH aOCONIIOTHO HEYNPYroM B3anMoJieiictBun. CoxpaHeHue

UMITyJIbCA TIPU YIPYTOM B3aUMOJECHCTBUM.

HabutoieHne peakTHBHOTO IBUKEHUSI.

CoxpaHeHue SHEpruy pu CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEpruy Mpu IBUKEHUU TeJla M0 JeHCTBUEM MPYKUHBI.

Jlabopamopnwvie pabomol u onvimol

KoncTpynpoBanue tpakrta sl pa3roHa U JaJlbHEUIIEr0 PAaBHOMEPHOTO JIBUKECHUSIIAPUKA WIIH
TEJEKKH.

Omnpenenenue cpeiHell CKOPOCTH CKOJIbKEHUSI OpycKa WM JBM)KEHHUS LIApUKaro HAKJIOHHOM
IJIOCKOCTH.

Onpenenenre yCKOpeHHUs Tejla IpU paBHOYCKOPEHHOM JBHKEHHH MO HAKJIOHHOWIUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JBH)KEHHHOE3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka TUMIOTE3BI: €CIM PU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 Ha4aJbHOWCKOPOCTH ITYTH
OTHOCATCA KaK P HEYETHBIX YHCEIl, TO BpEMCHA OANHAKOBEIL.

HccnenoBanue ABMKEHHS Tena, OPOIIEHHOT'O MO/ YTIJIOM K TOPU30HTY.



HCCJ’IC[[OBaHI/Ie 3aBUCUMOCTHU CWJIBI TPCHUSA CKOJIBXXCHUA OT CHJIBI HOPMAJIbHOTOAABJICHUA.
Omnpenenenue kodhGUITECHTA TPEHUS CKOTBKCHHUS.
Onpenenenne )XECTKOCTU IPYKUHBI.

HccnenoBanue 3aBUCHMOCTH CHJIBl  YNPYrOCTH,  BO3HHKAOLICH B NpYXHHE,
OT CTeTeHH J1e(hopMaIiy IPYKUHBL.
Omnpenencaue pabOTBl  CHJBI  TPEHUS  TNPH  PABHOMEPHOM IBIDKCHUW  Tela

M0 TOPU30HTAIBHON MTOBEPXHOCTH.
Omnpenenenre pabOThl CHIIBI YIIPYrOCTH MPH MOABEME TPy3a C HCIOIH30BAHUEM
HETOJIBIYKHOTO U TTOJIBIXKHOTO OJIOKOB.

Pasznea 9. Mexannueckue KoJ1e0aHus M BOJIHBI

Konebarenpnoe paBmwkeHne. OCHOBHBIE XapaKTEPUCTUKHM KoJeOaHW: Tepuoj], YacToTa,
ammutyaa. [apmoHumdeckue koneOaHus. 3aryxawouue KojeOaHus. BpIHyKIeHHble KosjeOaHUs.
Pe3onanc.

Maremarnueckuit u IpYKUHHBINA MasITHUKU. IIpespamenue SHEPrUU IpHU
K0J1e0aTeIbHOM JIBUKECHUU.

Mexanuueckue BosHbI. [IpononbHble W nomnepeuHble BoJIHBI. CBOMCTBA MEXaHMYECKUX BOJIH:
uHTepdpepeHys 1 audppakuud. [inHa BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHus. MexaHuueckue
BOJIHBI B TBEP/IOM TeJI€, CEICMUYECKUE BOJIHBI.

3ByK. PacmpocTpanenue u oTpaxeHue 3Byka. | pOMKOCTb 3Byka M BbIcOTa TOHa. Pe3oHaHc B
akyctuke.  MHppa3sByk u  ynbTpa3Byk.  Mcmonb3oBaHHMe — ylIbTpa3ByKa B COBPEMEHHBIX
TEXHOJIOTUSIX.

Jlemoncmpayuu

Habmronenune koneGanmii T Mo ACHCTBUEM CHIIBI TSDKECTH M CHITBI yripyroctu. Habmonenne
KoJ1e0aHuil Irpy3a Ha HUTH U HA MIPYXKHUHE.
HaGntoneHue BeIHYX/I€HHBIX KojeOaHMii U pe3oHaHca. PaciipocTpanenue
IIPOJIOJIBHBIX U MONEPEYHBIX BOJIH (HA MOJIETN).
Habmtonenue nntepdepeniun u 1udpakiuyuy BoJIH Ha HOBEpXHOCTH Bozbl. HabmoieHue
3aBUCHUMOCTH BBICOTHI 3ByKa OT 4acCTOTHI.

AKyCTHYECKHUI pE30HAaHC.

Jlabopamopnwsie pabomul u onvimol

Omnpenenenue yacTOTHI U IIepuo/ia KoebaHui MaTeMaTHYecKoro MasTHuka. OnpeaeneHue
4acTOTHI U Mepro/ia KoneOaHuil Npy>KUHHOTO MasATHHKA.
HccnenoBanue 3aBUCUMOCTH NEpHOia KoJieOaHuil rpy3a Ha HUTH OT JJIMHBI HUTH.
Hccnenosanue 3aBHCHUMOCTH nepuosna  KojebaHui IIPYKUHHOTO MasiTHUKA
OT Macchl rpy3a.
IIpoBepka He3aBHCHMOCTH IepHoja KojeOaHWH rpy3a, MOJBEHIEHHOTO K JIEHTE,0T MaCChl
rpysa.
OneITbl, JAEMOHCTPUPYIOLIME 3aBUCUMOCTH nepuojia KoJjeOaHMi IIPY>KHHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.
W3mepenue ycKopeHHs CBOOOIHOTO MaieHusl.
Paznen 10. DjieKTpOMarHuTHOE MOJIe M YJIEKTPOMATHUTHbIE BOJIHBI
DNEKTPOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJI.
[Ikana 3eKTpOMarHUTHBIX BOJH. Vcnonb30BaHKE AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBS3H.
Pagnonoxamnus. KocMuueckas cBsizb.
DnekTpomMarauTHas mpupozaa ceeta. CKOpocTh cBeTa. BOJIHOBBIE CBOICTBA CBETA:
uHTEephepeHIMs U AU}paKIus.



Jlemoncmpayuu

CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.
Nutepdepennius u qudpaxiys cBera.

Jlabopamopmvie pabomoul u onvimol

W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tenedona. [IpoBenenne
OTIBITOB IO HA0JIIOIeHUI0 HHTepDepeHITNH 1 TUPAKITIN CBETA.

Pa3gea 11. CBeToBbIe AIBJICHUSA

JlyueBasgs Mozenb cBeTa U reoMerpuueckas ontuka. Hcrounuku cBera. IIpsmonuneirHoe
pacnpoctpanenue cBeta. 3atMeHuss Connua u Jlynel. Otpaxkenue cBeta. [lnockoe 3epkano. 3akoH
otpaxkeHus ceera. [locTpoenune nzodpaxenuii, cGOPMHUPOBAHHBIX 3EPKATIOM.

IIpenomiienne cBeta. 3akoH npenomieHus cBera. [lonHoe oTpakeHue cBera. lcnonb3oBaHue
MIOJIHOT'O OTPA’KEHHS B ONITHYECKUX CBETOBOJIaX, ONITOBOJIOKOHHAS CBS3b.

Jlunza, xox nydeir B nuH3e. Dopmyna ToHKOM smH3BL [locTpoenune wu300pakeHUH,
c(hOpMUPOBAHHBIX TOHKOW JNHMH30U. OnTHueckas cuctema ¢oToarnmnapara, MUKPOCKOIA U TEIECKOoTa.
I'na3, kak onTHyeckas cucreMa. bin3opykocTs U 1ambHO30PKOCTb.

Pasznoxxenue Genmoro cera B crektp. OnbiTel HbloToHa. CroXkeHHE CIEKTpPaJbHBIX LIBETOB.
Hucnepcus cera.

Jlemoncmpayuu

[IpssMonMHENHOE PACTIPOCTPAHEHUE CBETA.
OTtpaxkeHue cBera.

[Toyuenue n300pa’keHUH B ITIOCKOM 3epKale.
IIpenomiienue cBera.

ONTUYECKUH CBETOBO/I.

Xon nydeit B cobuparouieit muu3e. Xox

JIy4el B paCCEUBAIOLLEH JTUH3E.

[Tonydenne n3o0pakxeHU ¢ TOMOIIBIO JIUH3.

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

Pa3noxxenue 0enoro cBeTa B CHEKTP.

ITonmy4yenue Genoro cBeTa MpH CIOKEHUH CBETa Pa3HbIX [IBETOB.

Jlabopamopnwvie pabomol u onvimol

HccnenoBanue 3aBUCUMOCTH yIjla OTPaXKEHMsI CBETOBOIO Jyda OT yria naaeHus. M3ydenue

CBOWCTB M300pakeHUs B IJIOCKOM 3€pKaje.

HccnenoBanue 3aBUCMMOCTH yIila IPEJOMIIEHUS OT yIJla IaJEeHHUs CBETOBOTO JIyda Ha T'PaHULE
«BO31YX—CTEKIIO».

[Tonmy4yenue n300paxeHUi ¢ MOMOIILIO COOMPAIOLIEH JTUH3HI.

Omnpenenenne (HOKYCHOTO PacCTOSHUS U ONTUYECKON CHIIBI coOuparomieil JTuH3bl. ONbITH 1O

Pa3IoKEeHUI0 OEIoro CBeTa B CHEKTP.

OMnbITH IO BOCIIPUATHUIO IIBETA IPEAMETOB NP UX HAOIIOJCHUN Yepe3 LIBETOBBIE (PHIIBTPHI.

Pa3nen 12. KBanToBbIe siBJIeHUS
Omneitel Pesepdopna u mimanerapHas Monenb aroma. Mogens atoma bopa.
Hcnyckanue u moroiieHre ceera atoMoM. KBaHThl. JInHeHYaTbie CEKTPHIL.
PannoaktuBHOCTH. Anba-, 6eTa- u ramma-u3nydeHus. CTpoeHue atToMHOro siapa. HykionHas



MOZeNIb aTOMHOro szapa. M3oronsl. PagunoaktuBHble npeBpaunieHus. Ilepuon nomypacnaga aTOMHBIX
sanep. JlelicTBUE paJlMOAKTUBHBIX W3JIYYEHUW HA >KUBBIE OPTaHU3MBI. 3alllUTa OT PaAUOAKTHUBHOIO
U3ITy4YEHHUS.

SAnepuble peakuuu. 3aKOHBI COXPAHEHUsS 3apsIOBOTO M MAacCOBOIO YHCEI. OJHEPrus CBS3U
aTOMHBIX sanep. CBsi3b Macchl U dHepruu. Peakuuu cunTe3a u jaeneHus saep. VMcTouHuku sHEpruu
Connua u 38E31. SlnepHas sHepreTuka. JKOJIOrHUeCKUe MPOoOIEeMBbISIEPHON YHEPTETUKH.

Llemoncmpayuu

CnexTpsl U3ITy4eHHsI U OTJIONICHUSI.

CnexTpsl pa3InYHbIX Ia30B.

CrnexTp Bogopoa.

Habmronenue TpexoB B kamepe Buibscona. Pabora

Cu€TYMKa HOHU3UPYIOIINX H3ITydCHUI.

Perucrpanus usinydeHus IpUPOJIHBIX MUHEPAJIOB U IIPOLYKTOB.

Jlabopamopuvie pabomul u onvimsl

HaGnroneHue CIUIOMHBIX U JIMHEHYaThIX CIIEKTPOB U3TY4YEHHUS.

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

W3mepenue pagqnoakTuBHOTO (OHA.

[ToBTOpUTENBEHO-0000IIAIOIINN MOTYITh

[ToBTOPUTEIEHO-0000IAOIMNK MOAYJIh TPEAHA3HAYCH IS CHUCTEMATH3AallMH W OOOOIICHHUS
MPEAMETHOTO COJEPKAHHUS U OMbITAa JCATEIBHOCTU, MPUOOPETEHHOTO NMPHU H3YUYEHHH BCEro Kypca
¢busuky yrayOnEHHOTO YPOBHSI, a TaKXKe Ji MOJArOTOBKMK OCHOBHOMY FOCYAapCTBEHHOMY 3K3aMEHY
1o (pu3HKe.

B mnpornecce u3yueHuss JaHHOTO MOJYJS peaM3ylOTCs U MOJIYy4aroT JajlbHEWIee pa3BUTHE
yueOHbIe JeCTBHs, OOeCHeunBarolue JAOCTH)KEHHE MPEIMETHBIX M METAlpeIMETHBIX Pe3yIbTaToB
oOyueHus, popMHpoBaHNE €CTECTBEHHO-HAYYHON IPaMOTHOCTHU: 0OBSCHEHHUE U OMKCAHUE SIBICHUHN Ha
OCHOBE TMpUMEHEHHUS (PU3MYECKUX 3HAHHM, HCCIeAOBaTeIbCKUE NEHCTBUS (BBLABM)KEHUE THUIIOTE3,
MOCTAaHOBKA LIETU U TUTAHUPOBAHKUE UCCIEAOBAHUS, aHAIN3 JAHHBIX U MOJYyYE€HUE BHIBOJIOB).

[IpeanouturensHoil hOpMON OCBOCHHS MOMIYJS SIBISIETCS TMPAKTUKYM, MPOTpaMMa KOTOPOTO
BKJIIOYAET:

pelieHre 3a/1a4, OTHOCAIUINXCS K Pa3fMYHbIM pa3fenaM M TeMaM Kypca (U3HKH, B TOM YHCIe
3a/1a4, UHTETPUPYIOIIUX COJCP>KaHUE Pa3HBIX Pa3JIEIIOB;

BBHITIOJTHEHUE J1Ia0OpAaTOPHBIX PabOT W OMBITOB (BKJIHOYas pabOTHl M OMBITHI U3 IEPEYHEH K
paszzenaM Kypca) B YCIOBHUAX CAMOCTOSITETLHOTO IMJIAHHUPOBAHUS MPOBEACHUS MCCIEI0BAHMs, BEIOOpA
1 000CHOBaHUS METOJIa U3MEPEHUSI BEJIMUMH, COOPKH IKCIIEPUMEHTATLHON YCTAHOBKHY;

BBHITIOJTHEHUE MPOOJIEMHBIX 33JaHUN MPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa (3agaHus 1O
€CTECTBEHHO-HAY4YHOU IPaMOTHOCTH), B TOM yuCIie 3a/IaHUI ¢ MEXNPEIMETHBIM
COZIepKaHUEM;

paboTy Haj ~ TPYNNOBBIMA  WIM  WHIAUBUAYAIbHBIMH  TPOEKTaMH, CBSI3aHHBIMH C
coJiep:kaHreM Kypca (QU3UKH.

N3ydyeHne NOBTOPUTEIHHO-0000IAIOMIEr0 MOJYIS MOXKET 3aKaHUMBATHCA IPOBEICHHEM
TUATHOCTHYECKON paboThl 3a Kypc (U3MKH YrayOJIEHHOTO ypPOBHS, BKJIIOYAOIIEH 3aJaHHsl Pa3HOTO
YPOBHSI CIIOHOCTH. Pe3ynbTaThl BBIMOTHEHUS IUATHOCTUYECKOW pabOThI MOTYT TIOKa3bIBaTh
CTEMEHb TOTOBHOCTH OOYYaroIIMXCs K OCHOBHOMY TOCY/IapCTBEHHOMY SK3aMEHy Mo (u3uke, a
TaK)X€ CBUJETEIHCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW IPAaMOTHOCTH.



INJIAHUPYEMBIE PE3YJIbTATbI CBOEHUSA TIPOI'PAMMBI 110 ®U3UKE
N3yuenne (¢u3ukum Ha ypOBHE OCHOBHOTO OOIIETO 0o0pa3oBaHMs HAMpPaBICHO Ha
JOCTHIKCHUC IMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPEAMCTHBIX O6pa30BaTeJIBHBIX PE3YyJIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

B pe3synbrare u3yueHuss (U3MKM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSY
oOyuarorierocst Oynyt c()opMHUpPOBAHBI CIETYIONIUE THYHOCTHBIC PE3YIbTATHI B YACTH:
1) naTpuoTHYECKOro BOCTIUTAHUS:

MIPOSIBIICHUE HMHTEpeca K MCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHUCKON(U3NUECKOI
HAYKU;

LIEHHOCTHOE OTHOLIEHHE K JOCTUKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;
2) TpaxaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCHUTAHHS:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B O0CYXACHUH OOIIECTBEHHO 3HAYMMBIX UITHUECKUX
po0JieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHHUI (DU3HUKY;

OCO3HaHHE BaXKHOCTH MOPAJIbHO-3TUUECKUX MPUHIUIIOB B IEATEIHHOCTH YYEHOTO;

3) scTeTHdecKoro BOCIUTAHMS:
BOCIPHSTHE  OCTETMUYECKHX  KAueCTB  (M3MUECKOH  HAyKM: e TapMOHMYHOTO
MMOCTPOCHUA, CTPOroCTU, TOYHOCTH, TAKOHUYIHOCTH,

4) 1eHHOCTH HAYYHOTO TIO3HAHMUS:

OCO3HaHME IIEHHOCTU (PU3MYECKON HayKH KaK MOIIHOIO MHCTPYMEHTa MO3HAaHUSMMpPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHN, BAJKHEHUIIIEH COCTABIIAIONIEH KYIbTYpPBI;

OpHEHTAIMs B JEITEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX IPEICTaBICHUI00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS IIPUPOJIBI;

pa3BuUTHE Hay4YyHOU J0003HATENIBHOCTH, UHTEpeca K  HCCIEeN0BaTEIbCKOU
JIeSATEIbHOCTH;

5) dopmupoBanus KyIbTyphI 310POBbS U IMOHUOHAILHOTO GJ1ArOMOMYHSL:

OCO3HaHHE LIEHHOCTH 0€30macHOro odpasza *KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHMpE,
BRXHOCTH HpaBWi O€30IIaCHOrO IOBEIEHUS Ha TPaAHCIOpPTE, Ha JIOporax, C 3JIEKTPUYECKHM U
TEIJIOBBIM 000PYI0BaHUEM B JJOMAILIHUX YCIOBUSIX;

c(OPMHPOBAHHOCTh HaBbIKa peduIeKCHH, MPU3HAHHE CBOErO MpaBa Ha OUIMOKY M TaKOro e
IIpaBa y Ipyroro 4ej0BeKa;

6) TpymoBoro BocnuTaHus:

aKTUBHOE yd4acTHe B pELIEHWH NpPaKTUYeCKHX 3a7ady (B paMKax CeMbH, 00pa3oBaTelIbHOM
OpraHM3aly, ropojia, Kpas) TEXHOJIOTMYECKON M COLMAIbHOM HAIIPaBIEHHOCTH, TPEOYIOIIHUX B TOM
qucie U GU3NUECKUX 3HaHU;

MHTEPEC K MPAKTUYECKOMY U3yUEHHIO MPOPECCHil, CBA3aHHBIX C (PU3UKOM;

7) 9KOJOTrHYeCcKOro BOCHUTAHHS:
OpHUEHTAIMs Ha MPUMEHEHNE PU3NYECKUX 3HAHUM AJI pelieHus 3aJa4 B 00J1aCTH OKpY Karollei
Cpe.ibl, INIAHUPOBAHUS IOCTYIIKOB M OLIEHKH X BO3MOKHBIX ITOCIIEICTBUIIIIA OKPYXKAIOIIEH CPEMIbI;
OCO3HaHUE IN100ATLHOr0 XapaKkTepa 3KOJOTHYECKUX MPOOIEM U ITyTel UX pelleHus;

8) aJlanTaIyy K U3MEHSIOMUMCS YCIIOBUSIM COLUATILHOMN U IPUPOTHON CPEbI:
MOTPEOHOCTh BO B3aMMOACWCTBUM MPHU BBHIMOJIHEHUH HCCIEAOBAHUN W MPOEKTOB (pU3MUecKOn
HaIPaBJIECHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSIM JIPYTHUX;
MOBBIIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JIEATEIHHOCTh; MOTPEOHOCTh
B (OpPMHUPOBAHWHM HOBBIX 3HAHWM, YMEHUN (OPMYITHpPOBATH HJIEH,
MOHSITHS, TUIIOTE3bI 0 (PU3NUECKUX 00BEKTaX U SIBICHUSX;
Ooco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00JaCTH (DU3HUKY;
TUTAHUPOBAHUE CBOETO PA3BUTHUS B NMPUOOPETEHHHM HOBBIX (PU3MYECKUX 3HAHUU; CTpEeMIICHHE
AQHATM3UPOBATh M BBISABIISTh B3aUMOCBSI3U MIPUPOJIBI, OOIIECTBA U
HYKOHOMHUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3NIECKUX 3HAHUN;
OIICHKA CBOUX JICUCTBHUM C yU4ETOM BIHMSHUS HA OKPYXKAIOIIYIO CPEIy, BO3MOKHBIX TJIOOATHHBIX
MOCJIEICTBUH.



METAINIPEJMETHBIE PE3YJIbTATHI
B pesynbTaTe ocBOoeHHS MporpaMmbl 10 (GU3HKE HA YPOBHE OCHOBHOTO OOIET0 00pa3oBaHUs y
oOyyaromierocst OyayT chopMUpOBaHBI METANPEIMETHBIE PE3YIbTAThI, BKIIOUYAIOIINE T03HABATEIbHBIC
YHUBEpCAJbHbIC y4YeOHBbIC JCHUCTBHUS, KOMMYHHUKATHBHBIC YHHBEpPCAJIbHBbIC YUeOHBIC JEHCTBUS,
pETyJISTUBHBIC YHUBEPCAJIbHBIC YUeOHbIE ICHCTBHS.

Ilo3HaBaTeIbHBbIE YHUBEPCAIbHbIE y4eOHBbIe JeiicTBUS
ba3oBbie joruueckue qeHCTBUSA:

BBISBJISATH M XapaKTepU30BaTh  CYIIECTBEHHBIC  MPU3HAKH  OOBEKTOB  (SBJIICHMIA),
KJIacCU(UIIUPOBATH UX;

BBISIBJISITH 3aKOHOMEPHOCTH ¥ MPOTHUBOPEUYUST B paccMaTpuBaeMbIX (hakTax, JaHHBIX U
HAOJIOICHUSX, OTHOCALINXCA K (PU3UUECKUM SIBICHUSM;

BBISIBJISTH MTPUYMHHO-CIICJICTBEHHBIC CBSI3M NPU M3yUYeHUU (PU3MYECKHUX SIBICHUN M MPOIIECCOB,
JIeNIaTh BBIBOJBI C HCIOJB30BAHHMEM JEAYKTHBHBIX U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh
TUTIOTE3bI O B3aUMOCBSI3SIX (PU3MUECKUX BEIUYHH;

CaMOCTOATENIbHO BBIOMpaTh CIOCOO peleHus y4eOHOW (U3MYECKON 3anadu (CpaBHECHHE
HECKOJIbKUX BapUaHTOB pEIICHUsS, BBHIOOpP Hawmboyiee MOAXOMSIMIETO € YYETOM CaMOCTOSITEIIBHO
BBI/ICTICHHBIX KPUTEPHUEB).

bazoBble nccineoBaTebCKUE ICHCTBUSA .

WCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATENIbCKUIT WHCTPYMEHT MO3HAHUS; MPOBOAUTH IO

CaMOCTOSITEITLHO COCTABJICHHOMY ILUIAHY OTIBIT, HECIIOKHBIH
buznyecKuit SKCIepUMEHT, HEOOJIbIIOE UCCeI0BaHNE (PU3NUECKOTO SIBICHUS;

OIICHUBATh HA TPUMEHUMOCTD U JIOCTOBEPHOCTH HH(POPMAIIHIO, TIOTYICHHYIO B XOACHCCIICIOBAHUS
WM SKCTIEPUMEHTA;

CaMOCTOSITEIIBHO (dhopMyIMpoBaTh 00001IeHS M BBIBOJBI [0 pPE3yJbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICTOBAHMS;

MIPOTHO3UPOBATH BO3MOXKHOE JTATIbHEHIIIEE pa3BUTHE (PU3UIESCKHIX MPOIECCOB, aTAKKE BBIBUTATh
MPEINOJIOKEHNS 00 UX Pa3BUTHH B HOBBIX YCIOBHIX U KOHTEKCTaX.

Pabora ¢ uadopMmarmeii:

MPUMEHSTh Pa3jM4Hble METOJIbl, UHCTPYMEHTHI U 3aMPOCHI MIPH MOUCKE U 0TOOpe HMH(POpMAIIH
WJIU TAaHHBIX C yU4ETOM MPEITIOKEHHON Y4eOHOU (hU3nUecKom 3a1auu;

aHAJIM3UPOBaATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATh WH(OPMAILIUIO PA3IMYHBIX BUIOB U
dbop™m mpecTaBIeHNUs,

OLICHUBATh HAAE&KHOCTH WHPOPMAIMU TIO KPUTEPHSIM, TMPEATIOKEHHBIM YUYHUTEIEM WIH
c(hOpMYIIMPOBAHHBIM CAaMOCTOSITEIILHO;

CaMOCTOSITENILHO ~ BBIOMpATh  ONTUMaNbHYIO (QopMy TpeiacTaBieHuss uHpopMmanmuu U
WUTIOCTPUPOBATEL PEIIacMble 3a/1adll HECIOKHBIMH CXEMaMH, JHarpaMMaMH, WHOU TpaduKod U WX
KOMOHWHAIMSIMU.

KoMMmyHuKaTHBHBIE YHHBepCaJIbHbIe yueOHbIe /eiicTBHS:

B XoJe OOCYXJEeHHS y4eOHOro Mmarepuaia, pe3yJbTaToB JIa0OpaTOPHBIX pPadOT M TMPOEKTOB
3a/1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXk/1aeMOil TEMBI M BhICKA3bIBaTh UCH, HAIlEIEHHBIE HA PEIICHHE
3a/1a4 ¥ To/JIepKaHue OJarokenaTeIbHOCTA OOIIECHMUS;

COTIOCTABJIATh CBOM CYXACHHUS C CYXICHHUSIMH IPYTHMX yYacTHHUKOB JManora, OOHApy>KHWBaTh
pa3JIM4Me U CXOJICTBO MO3ULINIA;

BBIP2XKaTh CBOIO TOUKY 3PEHHSI B YCTHBIX U TUCHMEHHBIX TEKCTAX;

MyOJIMYHO NPEACTABISITh PE3YyibTAaThl BBIMOJIHEHHOIO (PU3UYECKOrOo OmbITa (IKCHEPUMEHTA,
HCCJICTIOBAHMUSI, IPOCKTA);

MMOHUMATh U UCII0JIb30BATh IPEUMYILIECTBA KOMAaHIHOM U MHIUBUIYaTIbHON paOOTHIIPU pELICHUN
KOHKPETHOU (hU3HUECKOl pOoOIeMBI;

IMpUHUMAThL LCIIN COBMECTHOU ACATCIIBHOCTH, OPTraHU30BbLIBATH HeﬁCTBHH o eé JOCTUXCHHUIO:
pacipenensaTh poyid, 00CYXJaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM padOTHI, 0000IIaTh MHEHUS
HECKOJIbKUX JTFO/ICH;



BBITOJIHATE CBOIO YacTh pabOoThI, TOCTUTAs KAUECTBEHHOTO Pe3yIbTaTa Mo CBOEMY HAIPaBJICHUIO
Y KOOPJIMHUPYSI CBOM JIEUCTBUS C IPYTUMHU YIEHAMU KOMaH/IbI;

OLIEHUBATh KA4eCTBO CBOET0 BKJaJa B OOIIMI NPOMYKT IO KPUTEPHUSM, CAMOCTOSTEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBUSI.

PeryasiTuBHble YHUBepcaJbHbIe Yy4eOHbIE JeilcTBUS
Camoopranuzanus:

BBIBJISITH ~ MPOOJIEMBl B KM3HEHHBIX U y4eOHBIX  CHUTyalusx, TpeOyroImux
JUIS petieHus: GU3NYEeCKUX 3HaHUH;

OpPUEHTHPOBATHCS B PA3JIMYHBIX MOAXO0JAX MPUHATUS pPEHICHUN (MHIUBUAYAIbHOE, MPUHSATHE
pelleHus B IpyIIe, IPUHITHE PELLICHUI TPYIIOi);

CaMOCTOSITENILHO COCTABIISITh aJITOPUTM pellieHus: GU3MUECKOM 3a1a4ul WK TUIaH UCCIIeI0OBAaHUS C
Y4€TOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEM, apryMEHTHpPOBATh IpeaaracMble
BAPUAHTHI PELICHUN;

JenaTh BEIOOp U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTpPOIIb, YMOLIMOHAJIbHBIN NHTEJUIEKT:

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYallMH U IpeyiaraTh MiiaH €€ N3MEHEHUS;

OOBSCHATH MPUYMHBI JOCTHKEHHS! (HEIOCTHKEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, JaBaTh OILICHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE€ B XOJ BBINOJHEHUS (PU3NUECKOTO
UCCIIEIOBaHMSI WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS CHUTYyaluil,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEIH;

OLIEHHUBATh COOTBETCTBUE PE3YJIbTATa LIEIH U YCIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4YeloBeKa B XOJA€ CIOpa WIM JUCKYCCUU Ha HAYYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHHUS U JIOTHKY APYTOro.

npu3HaBaTh  CBOE IMpaBO Ha OMMOKYy MpH  pemeHud  (PU3WYeCKuX 3ajad  WId B
YTBEPAKACHUSIX HAa HAYYHbIE TEMbI U TaKOE K€ IIPABO JAPYTOro.

HNPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyuyeHus B 7 Kjacce IpeAMETHbIE PE3yJbTaThl Ha YIIyOJIEHHOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMUPOBAHHOCTh Y OOYHAIOIINXCS YMEHU:

UCTOJb30BaTh MOHATHUSA: (U3NYECKHEe U XUMHMYECKHE SBJICHUsS, HAONIOJCHHME, SKCIIEPHUMEHT,
MoJielb, TUIOTE3a, E€AMHMIBI (U3MUECKUX BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHbleé COCTOSHUS
BemecTBa  (TBEpHOe, IKUAKOE, Tra3000pa3HOE), MEXaHWYecKoe JBIDKEHHE (paBHOMEpHOE,
HEpPAaBHOMEPHOE, MPSMOJIMHENHOE), TPaeKTOpus, paBHOAEHCTBYIomas cuil, aedopmanus (ympyras,
IUIACTUYECKAsi), HEBECOMOCTb, COOOIIAIOIINECS COCYIbI;

YBEPEHHO pa3nuuaTh siBjaeHUs (aud@y3usi, TernaoBoe ABUKEHUE YAaCTHI] BEIIECTBA, PABHOMEPHOE
JBIKEHUE, HEPABHOMEPHOE JBUKCHHME, MHEPLUS, B3aUMOJECHCTBUE TEJ, PABHOBECHE TBEPIBIX TEI C
3aKperyIEHHONW OCBhIO BpAallleHUs, Ieperaya JaBlIeHUs TBEPABIMU TellaMH, >KMJIKOCTSIMU U Ta3aMH,
aTMoc(epHOoe JaBJIEeHHUE; [UIaBaHUE Tell, IPEBpAIEHUs] MEXaHUUECKOM PHEPruM) MO ONHCAHUIO HX
XapaKTEepHBIX CBOMICTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYEHHBIX (PU3UUECKUX SBJICHUN B OKPYXKAIOIIEM MUpPE(B TOM YHUCIIe
¢usnueckue SBIECHUS B IMPUPOAE: NPUMEPHl JABMKEHHUS C DPA3NIUYHBIMU CKOPOCTSIMH B KUBOW M
HEXMBOW TIPUPOAE, NEHCTBUE CHJI TSKECTH, TPEHUsS, YINPYTrOCTH B INPHUPOJAE M TEXHUKE, BIHSHUE
aTMoc(epHOro MaBieHHs Ha KUBOM OpraHM3M, IUIaBaHUE PbIO, pbIYard B Tejle 4YeloBeKa), MpH
3TOM  TEpPeBOJUTh NPAKTUYECKYI 3a7adyy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKM) HU3HUECKUX SBIICHUN;

OINUCHIBaTh M3Y4YECHHbIE CBOWCTBA Tel W (U3NYECKUE SBJICHUS, HCHOJIB3yd (U3NYECKHE
BEJIMUYMHBI (Macca, 00bEM, MIIOTHOCTh BEILECTBA, BPEMsl, IIyTh, CPEAHSISI CKOPOCThb, CHJIa YIIPYTOCTH,
CHJIa TSKECTH, BEC Tejla, CHJIa TPEHUs, JaBlieHHE TBEPAOTO Tena, JaBlE€HUE CTOi0a MKHUIKOCTH,
BBITAJIKMBAIOIIAs CHJIa, MEXaHHUeCKas padoTa, MOIIHOCTb, TUIEYO CHUJIbI, MOMEHT CHJIbI, KOO (ULIUEHT
MOJIE3HOTO JEMCTBHUSI MEXaHU3MOB, KHMHETHYECKas W IMOTEHLUaJbHas SHEprus), NpU OMHCAHUU
NPaBUIBHO TPAKTOBATh (PM3UUECKUN CMBICI HCIIOJIB3YEMbIX BEIMYUH, UX O0O3HAUEHHS U €IUHUIIBI



(GU3MYECKUX BEIIMYMH, HAXOMUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO (U3HUYECKYIO BEIHUYUHY C
JIPYTMMU BETUYMHAMU, CTPOUTH TpapUKU N3YUYEHHBIX 3aBUCUMOCTEH (U3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SBICHUS M MPOLECCHl, HCIONb3Yys IpaBuiIa
CIOXKeHus cuil (BAOJb OJHOW TpsiMoii), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumesna, IpaBUIIO
paBHOBecHsl pblyara (OJIOKa), «30JI0TOE€ MPAaBUIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKOM
SHEPruu, MpU TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alKChIBATh €r0 MaTeMaTHYeCKOe
BBIPaXXCHHE;

CTPOUTH POCTHIE (PU3NIECKHE MOJIEITH PEATBHBIX OOBEKTOB, IPOLIECCOB U SIBIICHH,BBIICIATH PH
9TOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB, MPOIIECCOB, SIBICHHM, MPUMEHSTH
buznyeckue Moaenu Uit 00bACHEeHUs (PU3MUYECKUX MPOLIECCOB U pelIeHHs yUeOHbIX 3a/1a4;

OOBSICHATh (DU3MYECKHE SBICHHS, MPOLECCHl W  CBOICTBAa TeJN, B TOM YHCJIEB KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, W pellaTh KayeCTBEHHbIC 33/1a4d, B TOM UHUCIE
TpeOyIoIIre YHCICHHOTO OICHUBAHHUS XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEIUYUH, MPH 3ITOM
BBIOMpATh AJCKBATHYIO (DU3UYECKYI0 MOJIENb, BBISBIATH INPUYMHHO-CICACTBEHHBIE CBSI3U U
BBICTpauBaTh JIOTHUECKYIO IIETIOUKY PACCYXACHHM C OMOpOl Ha M3y4YeHHbIE CBOMCTBA (PU3NYECKUX
ABIICHUH, PU3NYECKIE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEINH;

pemath pacu€THble 3aqaun (B 2—3 ACWCTBUS) MO M3y4aeMbIM TeMaM Kypca (pusuku, BIOHpast
aJIeKBaTHYIO (PU3UYECKYI0 MOJellb, C UCHOJIb30BaHHEM 3aKOHOB U (OpPMYJ, CBS3BIBAIOIIUX
dbuznuecKkue BEIMYMHBI, 3alHCHIBATh KPATKOE YCIOBHUE U Pa3BEPHYTOE pELICHHE 3a7ayd, BBISBIATH
HEJOCTAlONIMEe WM M30BITOYHBIE JaHHbIE, OOOCHOBBIBATH BHIOOP METOAA pEIICHUs 3a/ladH,
UCIIONIb30BaTh CIPAaBOYHBIC JaHHBIC, MPOBOIUTH MaTeMaTHYEeCKHEe MpeoOpa3oBaHUsl M PacUEThl,
OLICHUBATh PEATMCTUYHOCTh TMOJYYEHHOTO 3HaueHus (U3NUYEeCKOW BENUYMHBI W  ONPEIENSTh
pa3MepHOCTh (PU3MUECKON BEIUYMHBL, IOJYyYEHHOM NPU PELICHUH 3a/1a4U;

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEHIMTh MPH MOMOLIM (PU3UYECKHX METOAOB, W
npejiaraTb OpPUEHTHPOBOYHBIA CIIOCOO pelIeHHs, B OMNUCAHUM MCCIEJAOBAaHUS PACIO3HABATH
IIPOBEPSEMOE MIPENIIONI0KEHHUE (TUIIOTE3Y), UHTEPIIPETUPOBATH MOJIYUEHHbIN pPe3ysbTar;

MPOBOAMUTH OMBITHI IO HAOMIOACHUIO (PU3MYECKHX SBICHUM WM (PU3UUYECKUX CBOWMCTB TeI
(muddy3us, TEmIoBOe pACHIMPEHHE Ta30B, SBJICHWE WHEPUUH, HW3MEHEHHE CKOpPOCTH MpH
B3aUMOJICMCTBUM TeJl, Nepe/laya JIaBJICHUS JKUJIKOCTBIO U Ta3oM,

IpOsIBIIEHUE JeNCTBUS aTMOC(EpPHOro AaBieHUs, JEHCTBHE MPOCTHIX MEXAHU3MOB): (GOPMYIUPOBATH
IpeanonokeHue (TUIoTe3y) O BO3MOXKHBIX pe3yibTaTax HaOJI0/IEHUH, CaMOCTOSTEIHO COOUpPATh
YCTaHOBKY U3 N30BITOYHOIO Habopa 060py10BaHUs U POPMYIUPOBATH BHIBOIBI;

IIPOBOJIUTH MpPSIMbIE U KOCBEHHBIE U3MEPEHUs (U3NUECKUX BEIMUYUH (PacCTOSHHUE, MTPOMEKYTOK
BpPEMEHH, Macca Tena, 00bEM Tena, CHuila, TeMIlepaTypa, INIOTHOCTh KUIKOCTH U TBEPIOTO Tena, CHIa
TPEHMsI CKOJIbXKEHUS, JAaBJIEHUE BO3[yXa, BHITAJKMBAIOLIAS CHUJIa, AEWCTBYIOIIAs Ha MOTPYKEHHOE B
KUAKOCTb TeJO, KO3()(UIMEHT MONEe3HOro JAEUCTBUS MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BAaHUEM
aHaJIOTOBBIX M IM(POBBIX MPHUOOPOB, OOOCHOBHIBaTH BHIOOP MeETOAa HU3MEpeHus, (PUKCHpPOBAThH
MOKa3aHusl NPUOOpPOB, HAXOJUTh 3HAUEHUE M3MEPSEMOM BEIUYMHBI C MOMOUIBIO YCPEIHEHUs
pe3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBATH IMOTPEITHOCTh U3MEPEHNUN;

IIPOBOJIUTh HECTIOXKHBIE HKCIHEPUMEHTANbHbIE MCCIEIOBaHUA 3aBUCHUMOCTEH (DU3MUYECKUX
BEJIMYMH (3aBUCUMOCTH IIYTH PaBHOMEPHO JBMKYILErOCsS Tejla OT BPEMEHU JABM)KEHHUS Tela, CUIIbI
TPEHUSI CKOJBKECHHS OT CHUJIBI HOPMAJbHOTO JaBJICHHS, KadecTBa OOpaOOTKH IMOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbl TPEHMSI OT IUJIOLIAU CONPUKOCHOBEHMS TE€J, CHIIbI YIPYTOCTH OT YJJIMHEHUS
MPYKUHBI, BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa NMOrpyKEHHOM YacTH Tela ¥ OT TNIOTHOCTH KUJIKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH T€Jia, OT TITyOUHBI, Ha KOTOPYIO MOTPY>KEHO TEJO0, YCIOBUHIIIIaBaHUS Tel,
yCIIOBHU paBHOBECHUS pblyara U OJOKOB): COBMECTHO C yuHuTeaeM (OpMYIHpPOBAThH 33/1a4y U TUIIOTE3Y
HCCJIEIOBAHMSI, CaMOCTOSITEJIbHO TUIAHUPOBATH HCCIIEJOBAHUE, CaMOCTOSITEIIbHO coOupatb
AKCIIEPUMEHTAIbHYIO YCTaHOBKY C HCIIOJIb30BAHMEM HWHCTPYKIUH, MPEACTABIATh MOTYYCHHbIE
3aBUCHUMOCTH (PU3WYECKMX BETMYMH B BHUAE TaOnui W TpaduKOB, OIEHUBATH MOTPEIIHOCTH,
JIeNIaTh BBIBOJIBI 110 pe3yjIbTaTaM UCCIeI0BaHUS;



coOmogaTh MpaBWia TEXHUKHM O€30macHOro Tpyaa Mpu  pabore ¢ J1abOpaTOpHBIM
o0opynoBaHueM;

yKa3bpIBaTh NPUHIMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JUHAMOMETp, COOOINAIOUINECS COCYABI, OapoMeTp, pblYar, MOABIKHBIA M HEMOJBHXHBIH OJIOK,
HAKJIOHHAS [IOCKOCTB;

XapaKTepHU30BaTh TNPHUHIUMBI JEHCTBUS H3YyYCHHBIX HPUOOPOB, TEXHUYECKUX YCTPOWCTB H
TEXHOJOTUYECKUX ITPOLECCOB C ONMOPOW HAa MX OMHUCAHMA (B TOM YHCIE: HMOAIIMITHUKH, YCTPOHCTBO
BOJIOTIPOBO/IA, THAPABINYECKUN Tpecc, ch(OH, MAaHOMETp, BBICOTOMED, TIOPIIHEBOI HACOC, ApEOMETD),
UCTIONB3Ysl 3HAHMUA O CBOWMCTBAX (U3UYECKUX SIBICHUH M HEoOXOoAuMble (PU3MUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH;

UCTOJB30BATh CXEMBl M CXEMaTHYHBIE PHCYHKHM H3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTWYECKHX MPOIECCOB MPU PEIICHHH Y4eOHO-IPAKTUYECKHX
3ajay;

IPUBOANUTH MPHUMEPH! (HAXOIUTh MHPOPMALHUIO O MPHUMEPAX) MPAKTUUYECKOTO HCIIOIb30BAHUS
¢Gu3nyecKuX 3HAHWN B MOBCEAHEBHOM XHM3HU Ui oOecriedeHHst 0e30IacHOCTH NpH OOpaIleHHu ¢
nprubopaMu U TEXHUYECKUMH YCTPOMCTBAMH,

COXpaHEHHUs 3I0POBbsSI M COOJIFOICHNST HOPM SKOJIOTHYECKOT0 OBEACHUS B OKpYKaloIIencpene;

OCYIIECTBIISITh  OTOOpP HMCTOYHUKOB HWHGpOpManuu (QHU3NUECKOro cojepxanus B IHTepHETe,
CaMOCTOSATENHHO (POPMYIHPYS IIOMCKOBBIH 3aIpOC, Ha OCHOBE UMEIOIINXCS3HAHUM U ITyTEM CpaBHEHUS
pa3IMYHBIX MCTOYHHKOB BBIACTATH MH(DOPMAIUIO, KOTOpasi SBISETCS MPOTUBOPEUYMBON HIIM MOXKET
OBITH HEIOCTOBEPHOI;

UCIIOJIF30BATh TPU  BBINOJHEHUH YYEOHBIX 3aJaHUH  HAYYHO-TIONMYJSAPHYIO JIHTEPaTypy
(HU3MYECKOTO CO/EpXKaHUs, CIIPABOYHBIC MaTepuallbl, pecypchl ceTu MHTepHeT, BiaageTs nmpuémMaMu
KOHCIIEKTUPOBAHU TEKCTa, IpeoOpa3oBaHus HHPOPMALUU U3 OAHON 3HAKOBOM CUCTEMBI B JPYTYIO;

CO371aBaTh COOCTBEHHBIE KpaTKWE TIHChbMEHHBIE W YCTHBIE COOOLICHWS Ha OCHOBE 2-3
UCTOYHHUKOB HMH(OpPMALUN (PHU3HUECKOTO COJEPKAHHUSA, B TOM YHCIE MyOJMYHO JenaTh KpaTKHe
COOOIIEHHS O pe3yiabTaTax TIPOEKTOB WM Yy4YEOHBIX HCCIECAOBAaHMW, IPH 3TOM TIPAMOTHO
UCIIONIb30BAaTh M3YYEHHBIH MOHATHHWHBIA ammapar Kypca (U3WKH, CONpPOBOXKIATH BBICTYIUICHHE
MPE3EHTALNE;

IIPU BBIMOJHEHUH Y4eOHBIX NMPOEKTOB M UCCIIEAOBAHUM pacnpeneniaTh 00s3aHHOCTU B TPYIIE B
COOTBETCTBUH C IOCTABJICHHBIMH 33Ja4aMHM, CIEIUTH 32 BBIOJHEHHEM IUIaHA ACHCTBHUH, aJeKBATHO
OLICHUBaTb COOCTBEHHBIH BKJIaJ, B JEATEIBHOCTb TIPYIIBI, BHICTpaHBaThb KOMMYHUKAaTHBHOE
B3aWMO/ICHCTBHE, YIUTHIBAsi MHEHHE OKPYKAIOIINX.

K xonny oOyueHuss B 8 kjacce mpeaMeTHbIE pe3ysbTaThl Ha YIUIYOJIEHHOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH Y OOYJAOLINXCS YMEHUH:

WCTIOJIB30BATh TOHATHA (Macca W pa3Mepbl MOJIEKYJ, TETUIOBOE JIBM)KEHHE aTOMOB M MOJIEKYII,
arperaTHple COCTOSIHMS BEIIECTBA, KPUCTAJUIMYECKHE U aMopdHBIC Tela, HACHIIEHHBIA W
HEHACBIIEHHBIN Tap, cnocoObl M3MEHEHUS BHYTPEHHEH HSHEpPruM, 3JIEMEHTAPHBIN 3IIEKTPUUYECKHUM
3apsiji, TPOBOTHUKH, MTOIYITPOBOJIHUKH, UIIEKTPHKH, HCTOYHUKH TIOCTOSTHHOTO TOKA, JJIEKTPUIECKOE U
MarHUTHOE TIOJISI, ONITUYECKasi CUCTeMa) i CHMBOJIMYECKHNA SI3BIK (DU3WKU TPU PEUICHUH y4eOHBIX H
NPaKTUYECKUX 3a]a4;

YBEPEHHO pa3iuyarh SBJICHHUS (TEIJIOBOE pAacIIUpEeHHe (cxKaThe), TEMJIOoBOE paBHOBECHE,
MOBEPXHOCTHOE HATSDKEHHWE, CMauylBaHWe, KaNWULIPHBIC SBICHUS, WCIApEeHUe, KOHICHCAIHS,
IUIaBJICHHWE, KPUCTATM3AIMs, KUIEHHEe, CocoObl Terionepeaay (TerIonpoBOIHOCTh, KOHBEKIIHS,
U3y4YCeHUE), TEIUIOBbIE TOTEPH, DJCKTPU3AIMs TN, B3aWMOJCHCTBUE 3apsaoB, JICHCTBHS
DIIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aMMOJICWCTBHE MArHUTOB, JIEHCTBHE MAarHUTHOTO
MOl Ha TPOBOJHHMK C TOKOM) IO OINHCAHHIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3HYECKOe SIBICHUE,

pacro3HaBaTh MPOSIBIICHHE U3YUYSHHBIX (PU3NIECKUX SIBIICHUH B OKPYKAOIIeM MUpPE (B TOM YHCIie
¢du3nuecKue SBICHUS B MPHPOJE: MOBEPXHOCTHBIC M KAMJUISPHBIE SIBICHUS B IPUPOJIE, KPUCTAILIBI B



npupoze, usnydenue ConHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bI, 00pa30BaHUE POCHI, TyMaHa,
UHEsl, CHera, MEKTPUUECKUE SBJICHUS B aTMOC(epe, dIEKTPUUECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE
noje 3emiu, Apeid MOI0COB, pOJib MArHUTHOTO MOJIS AJIS )KU3HU Ha 3emile, OJIIPHOE CUSHUE), IPU
3TOM NEPEBOJIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKH)
(bu3n4ecKuX SBICHUM;

ONMCHIBaTh M3Y4YECHHbIE CBOWCTBA Tel W (U3UYECKUE SBJICHUS, WUCHOJIb3yd (U3NYECKHE
BEJIMYMHBI (TEeMIIepaTypa, BHYTPEHHsSI SHEpPrHs, KOJMYECTBO TEIUIOTHI, paboTa rasa, yjAeiabHas
TEIUIOEMKOCTh BELIECTBA, YAEIbHAs TEIUIOTA IUIABJIEHUS, YylelbHas TeIloTa MapooOpa3oBaHus,
yllenbHas TEIUIOTa CrOopaHMsl TOIUIMBA, KOA(GQUIMEHT IO0JE3HOro JEHCTBHUS TEIJIOBOM MallUHBbI,
OTHOCHTEJIbHAS BIIAYKHOCTh BO3/yXa, SJCKTPUUYECKHUM 3apsil, CUJIa TOKa, HJIEKTPUUYECKOE HAIPsLKEHHE,
colpoTuBieHHe MnpoBoaHMKa, OJC B 1eNu MOCTOSHHOIO TOKAa, 3JIEKTPHUUECKOE YJEIbHOE
COIIPOTHBIIEHUE BELIECTBA, pabOTa U MOLIHOCTb 3JEKTPUYECKOTO TOKA), IPU ONUCAHUMU NPABUILHO
TPaKTOBaTh (PM3NYECKUN CMBICT MCIOIb3yEMBIX BEIMYHH, UX O003HAYCHHS M €IUHUIIBI (PU3UIECKUX
BEJIMYMH, HAXOIUTh (HOPMYJbl, CBSA3BIBAIOLIME JAaHHYIO (U3MYECKYI0 BEJIWYMHY C JPYTMMHU
BEJIMYMHAMU, CTPOUTH IPahuKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHS W TPOILECCHI, HUCIIONB3YS OCHOBHEIC
HOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOIM TEOpUHU CTPOEHUS BEILECTBA, ypaBHEHUE TEIUIOBOro OaiaHca,
3aKOH COXpaHEHUs 3JIEKTPUUYECKOro 3apsija, 3akoH KyinoHa, NpUHIMI CyNepro3uiuy JIEKTPHUUECKUX
noJsied, 3akoH Oma 11 yyacTka uenu, npaswia Kupxrogda, 3akon Oma uid NMOJHOM Lienu, 3aKOH
Jxoyns-JleHna, 3aKOH COXpaHEHUs! YHEPTUH, TIPH 3TOM Pa3InyaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA
U €r0 MaTeMaTU4eCKOE BhIPAXKEHUE;

CTPOUTH IPOCTHIE (PU3NIECKHE MOJIEITU PEATHHBIX 0OBEKTOB, IPOLIECCOB U SIBICHUH,BBLACIIATH IPU
3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB, MPOIIECCOB, SBICHHMA, NPUMEHATH
buznueckre Moaeau Uit 00bsICHEHNS (GU3NUECKUX ITPOLECCOB U pelleHHs y4eOHBIX 3a/1a4;

OOBSICHATh ()M3NYECKHE SIBJICHHSA, MPOLECCHl W CBOWCTBA TEJ, B TOM YHUCIIE HB KOHTEKCTE
CUTyalluii MPAaKTUKO-OPHEHTHUPOBAHHOTO XapaKTepa, W pelIaTh KayeCTBEHHBIC 33Jaud, B TOM YHCIE
TpeOyIOlLe YUCIEHHOIO OLIEHMBAHUS XapaKTEpPHbIX 3HAYEHUH (U3UYECKUX BEIMYMH, IPU 3HTOM
BBIOMpATh aJeKBAaTHYI0 (DU3MYECKYI0 MOJENb, BBIABIATH INPUYUHHO-CICACTBEHHBIC CBS3H H
BBICTPANBAaTh JIOTUYECKYIO IENOYKY PACCYKICHHI C OMOpO Ha M3yYEHHBIE CBONCTBA (DM3MUYECKUX
SBJICHUH, PU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEpEHHO peliaTh pacy€THbIE 3a/1auu (C OMOpoit Ha 2—3 ypaBHEHHs) 10 U3ydaeMbIMTEMaM Kypca
¢u3uky, BbIOMpas aJeKBaTHYIO (PU3UYECKYIO MOJIElb, C MCIOJIb30BAaHUEM 3aKOHOB M (opmy,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMYMHBI, 3alHUChIBATH KPATKOE YCIOBHE U DPa3BEPHYTOE pellIeHUE
3aJauM, BBISBISITh HEJAOCTAIONINE MM M30BITOYHBIC JaHHBIC, 0OOCHOBHIBATH BHIOOP METOAA PEIICHHS
3aJa4d, MCIOJNB30BaTh CIPAaBOYHBIE JaHHBIC, NPUMEHSATh METOJbl aHAIHW3a pa3MEPHOCTEH,
UCIOJIb30BaTh IpauecKue METOAbI PELIeHUs 3a1a4, IPOBOJIUTh MaTeMaTHYECKUe NpeoOdpazoBaHus U
pacu€Thl,OlEHNBATh PEATUCTUYHOCTD TOJYYEHHOTO 3HAYEHUS (PU3UYECKOW BETMYMHBI U OMPEIEIIATh
pa3MepHOCTh (GU3NIECKOI BETMUNHBI, TIOTYYEHHON IPY PELICHUH 33/1a4H;

pacrio3HaBaTh TpPOOJIEMBI, KOTOPbIE MOXHO PEIIATh IMPH MOMOIIM (PU3MUYECKUX METOJIOB, H
npeaiaraTh  OPHEHTHPOBOYHBIA CITOCOO peIIeHHs, B ONHCAHUM HCCIENOBAHUS PACIO3HABATH
IPOBEPSIEMOE TIPEANIOIOKEHNE (THITOTE3Y), HHTEPIPETUPOBATH MOJyYSHHBIH Pe3yIbTar;

MPOBOJIUTH OMNBITHl TI0 HAOMIOACHUIO (DU3UYECKUX SIBICHUH WM (U3MUECKUX CBOWCTB TeEl
(KanuJUIpHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUS BO3JyXa OT €ro o0bEéMa M TeMmIeparypbl, CKOPOCTH
mporecca OCThIBaHUS (HArpeBaHWs) MPU M3IYYCHUH OT I[BETa M3Iydaromie (TIOTIONIaoeit)
MIOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOIBI OT TEMIIEPATYpPhl KHUIKOCTH M TUIOMAAH €€ MOBEPXHOCTH,
ANIEKTpU3alMs Tel M B3aUMOJCHCTBHE HJIEKTPHUUECKUX 3apsA]O0B, B3aMMOJEHCTBHE IOCTOSHHBIX
MarHUTOB, BU3YyaJIM3alldsl MATHUTHBIX ITOJICH MOCTOSTHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHWTa, CBOWCTBA DJIEKTPOJBHUTATENS TOCTOSHHOTO TOKA):
(dopMynHpoBaTh MpOBEpsieMOe MPENOI0KEeHNE (TUIIOTE3Y) O BO3MOXKHBIX pe3ysibTaTax HaOJI0IeHHH,
CaMOCTOSITENTFHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000pYHAOBaHHS, OIMUCHIBATH XO] OITBITA



1 (popMyIHPOBATH BHIBOJIBI,

MPOBOJUTH TPsSIMBIE W KOCBEHHBIE W3MEpEHUs (PU3NUECKHX BEJIWYUH (Temrmeparypa,
OTHOCHUTEJIbHAS BJIQXXHOCTh BO3/lyXa, CHJIa TOKA, HAIPSOKEHUE, yAelbHAs TEIUIOEMKOCTh BEIECTBa,
COMPOTHUBIICHUE TPOBOJAHHMKA, pPAd0OTa M MOIIHOCTh JJIGKTPUYECKOTO TOKA) C HCIIOIH30BAaHHEM
AQHAJIOTOBBIX W IM(POBBIX NPHOOPOB, OOOCHOBHIBATH BHIOOpP METONA H3MEPEHHS, (UKCHPOBATH
MOKa3aHUsi TPUOOPOB, HAXOAWTH 3HAYCHUE W3MEPSEMON BEJIUYMHBI C TIOMOIIBIO YCPETHCHUS
pPEe3yJIbTaTOB CEPUU U3MEPEHHI U OLIEHUBATh MOIPEIIHOCTh U3MEPEHUN;

MPOBOJUTH  DKCIIEPUMEHTAJIbHBIC  HCCJICAOBAHHMS  3aBUCUMOCTEH  (PU3MUYECKMX  BEIMYHUH
(3aBUCHMOCTD JIaBJICHHUSI BO37yXa OT €ro oO0bEMa M HArpeBaHUsl WJIU OXJIAKICHUS, HCCICIOBAHHE
SIBIICHUSI TEIDIOOOMEHA MPU CMEITMBAHUM XOJOJHOW M TOpsiYed BOJBI, 3aBUCUMOCTb COIIPOTUBIICHHS
MPOBOJHUKA OT €r0 JUIMHBI, IJIOMIAIM MOTEPEYHOTO CEUYCHUS M YJETbHOTO CONPOTUBIICHUS BEIIECTBA
MPOBOJHKKA, CHJIbI TOKA, MPOTEKAIOIIEr0 Yepe3 IPOBOJHUK, OT HANpsDKEHUS Ha MPOBOJIHUKE,
MCCJIEI0BAHME MOCIEOBATEILHOTO W MapajuIeIbHOTO COEIUHEHUNW MPOBOJHHUKOB): COBMECTHO
¢ yuurteneM (GopMyNIHpOBaTh 3a7ad4y W THUIIOTE3Y HCCICAOBAHHS, CaMOCTOSTEIIBHO ILIAHUPOBATh
HCCJICIOBAHKUE, CaMOCTOSITEIBHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIOJIb30BaHUEM
WHCTPYKIIUHU, TPEICTABIATH IOJIYyYECHHBIE 3aBUCUMOCTH (PU3WYECKMX BEIUYMH B BHUIEC TAOIUIl U
rpaduKoB, OIIEHUBATH MMOTPEIIHOCTH, JIENATh BHIBOJBI 11O pe3y/IbTaTaM HUCCIIECIOBAHUS;

coOMroAaTh mpaBuiia 6€30MacHOro TpyAa MpHu padote ¢ 1adopaTOpHBIM 000PYAOBAHUEM;

XapaKTEepU30BaTh TPUHLUINBI JEHCTBUS HM3YUYCHHBIX MTPUOOPOB, TEXHUUYECKUX YCTPOWUCTB H
TEXHOJIOTHYECKHUX MPOIIECCOB C OMOPOM HAa WX OMHUCAHMSA (B TOM YHCJIE: CUCTEMa OTOILICHUS JOMOB,
TUTPOMETp, TMapoBas TypOWHA, aMmmepMeTp, BOJIBTMETP, CUYETUMK DIEKTPUUYECKOW OSHEPruw,
3JICKTPOOCBETHTEIIbHBIC MPUOOPHI, HArPEBATEIbHBIC JICKTPOIPUOOPHI (IIPUMEPHI), TPEIOXPAHUTEIIN
WX TpUMEHEHHWE B OBITY U TEXHUKE, MPUMEHEHHE IIOCTOSHHBIX MArHUTOB, 3JEKTPOMArHUTOB,
AJICKTPOJIBUTATENIb TIOCTOSIHHOTO TOKAa), HWCIIOJIb3Ys 3HAHUS O CBOHCTBaX (DM3MUYSCKUX SIBIICHUH,
HE0OXOoauMBbIC (PU3UYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKUE YCTPOWCTBA U U3MEPHUTENbHBIC MPUOOPHI MO CXeMaM U
CXEMaTUYHBIM PHUCYHKaM (KHUIKOCTHBI TEPMOMETp, TEPMOC, MCHUXPOMETP, TUTPOMETP, JBUTATEIb
BHYTPEHHETO CropaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl OJJIEKTPUYECKHX Ilernei ¢
MOCJIEIOBATEIBbHBIM U TapajlUIeTbHBIM COCAMHEHUEM DJIEMEHTOB, pasiinyasi YCIOBHBIE 0003HAYEHUS
AJIEMEHTOB JJIEKTPUYECKUX IIENEH, HUCIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, U3MEPUTENBHBIX MPHUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPH PEIICHUN
yueOHO- MPAKTHYECKUX 3a7ay;

MPUBOJUTH MPUMEPHI (HAXOIUTh MH(POPMAIMIO O MPUMEpax) MPAKTUYECKOTO HCIOIb30BaHUS
bu3nyecKuX 3HAHUN B TOBCEAHEBHOW >KM3HH JUId oOecredeHuss 0e30MacHOCTH TpU OOpalleHUuH C
npubopaMd M TEXHHUYECKHMMH YyCTPOWMCTBAMHU, COXPAHEHUS 3J0POBbsi M COOJIOJCHUS HOPM
AKOJIOTHYECKOTO IMOBEACHUS B OKPYKAIOUIEHCPENE;

OCYIIIECTBIATH MOUCK MH(pOpMAIU (pu3ndeckoro cojepanus B VIHTepHETE, CaMOCTOSATEIBHO
dbopMynupys MOUCKOBBIM 3alpoc, Ha OCHOBE MMEIONINXCS 3HAHUN W CpaBHEHHUS JIOMOTHUTEIbHBIX
WCTOYHHKOB BBIACIATh HMH(POPMAIMIO, KOTOpas SIBIAETCS TMPOTUBOPEYMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIONIb30BaTh TMPU BBINOJIHEHUM YYeOHBIX 3aJaHUl HAyYHO-TIOMYJSPHYIO JIUTEPaTypy
(U3UYECKOTO COACpIKaHUs, CIPABOYHBIE MaTepuaibl, pecypchl cetn HTepHeT, BiageTh mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHusl HHPOPMAIMH U3 OJHON 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U KpaTKHUE YCTHBIE COOOMICHHs, 0000IIast nH(OPMAIIHIO
M3 HECKOJBKUX HCTOYHHKOB (DU3WUYECKOTO COJEPKaHMs, B TOM YHCJIE€ MyOJUYHO TPEICTABIATH
pe3yJIbTaThl MPOEKTHON WM MCCIENOBATEIbCKOM AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO HCIOJIb30BATh
M3YYCHHBII MOHATUIHBIN anmapat Kypca GU3HKH, COMPOBOXK/IATh BHICTYIICHHE TTPE3EHTAIINECH;

MIPU  BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBAaHUN (DU3UYECKUX TPOIECCOB PACIPEILIIThH
00s13aHHOCTH B TPYIINIE B COOTBETCTBUH C MMOCTABICHHBIMH 33/1a4aMH, CIICJAUTD 32 BBHIITOJIHEHUEM TIaHa
JNEHUCTBUI W KOPPEKTHpPOBATh €ro, aJeKBAaTHO OILIEHHWBAaTh COOCTBEHHBIH BKJIAJ B JEATEIHLHOCTH



TPYNNbl, BBICTPAaWBaTh KOMMYHUKATHBHOE B3aWMOJCWCTBUE, TMPOSBISS TOTOBHOCTH pa3periarh
KOH()JIUKTBI.

K koHiy oOyueHus B 9 Kjacce mpeAMETHbIE Pe3ysbTaTbhl Ha YIIyOJIEHHOM YpPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOLINXCS YMEHUH:

UCIOJb30BaTh MOHATHUA (CUCTEMa OTCU€Ta, OTHOCHUTEIBHOCTh MEXaHMYECKOI'O JIBUXKEHHS,
HEBECOMOCTb U MEPErpy3KH, LEHTP TSXKECTH, MEXaHWYEeCKHE BOJIHBI, 3BYK, HH(}pa3Byk u
YIABTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, PEHTT€HOBCKOE U3JIyYEHHUE, [IKala 3JIeKTPOMAarHUTHBIX BOJIH,
UCTOYHUKH CBETA, OJU30PYKOCTh M JAIBHO30PKOCTh, CIEKTPHI MCIYCKAHUS W IMOTJIOMICHUs, anbgda-,
Oera- ¥ TaMMa-U3ITyYeHHs, U30TOIBI, S/IEPHAST M TEPMOSIIEPHAsI SHEPTeTHKA) U CUMBOJIIMYECKUN S3bIK
(U3UKK TP pelIeHNH YIeOHBIX U MPAKTHUECKUX 3a7ay;

YBEPEHHO pa3iuyarh SBICHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIUHEHHOE IBU)KEHUE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JIBUKEHHE, CBOOOTHOE TMAaZCHUE TEI, IBUKEHHUE M0 OKPYXHOCTH,
B3aUMOJICIICTBHE TeJ, PaBHOBECHUE MAaTEpHAIbHONW TOUKH, PEAKTHBHOE JBHM)KEHHE, HEBECOMOCTb,
KoyiebaTenbHOe JABIDKEHHE (FapMOHUYECKHE, 3aTyXalollue, BBIHY)XICHHbIE KoJeOaHWs), PE30HaHC,
BOJIHOBOE JIBI)KEHHE (PacIpOCTpaHEHHE M OTPAKEHHE 3BYyKa, MHTephepeHIs U Audpakius BOJIH),
OPSAMOJIMHEHHOE paclpoCTpaHEHHe, OTPaXXEHHE M IPEeJIOMJIEHHE CBETa, II0JIHOE BHYTpPEHHEE
OTpak€HHE CBEeTa, pas3jio)KeHue Oenoro cBera B CHEKTP U CIOKEHHE CIEKTPaJbHBIX LBETOB,
€CTEeCTBEHHAs PaJIMOAKTHBHOCTh, BOZHUKHOBEHHUE JINHEHYATOTO CIIEKTPA U3IYUYCHHUs) TIO0 OMMMCAHUIO HX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JAHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHNUE U3YUEHHBIX (PU3MUECKUX SBICHUN B OKPY)KAIOLEM MUPE(B TOM YHCIIe
¢u3nveckue SBICHUS B NPUPOAC: NMPHIUBBI U OTIMBBI, JBUWKEHHE TulaHeT COJHEYHOW CHCTEMBI,
PEAaKTUBHOE JBM)KEHUE JKUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KHBOTHBIMM, 3E€MIIETPSCEHUE,
ceificMUYecKue BOJIHBI, LIyHaMH, 3XO, LIBETa TEJ, ONTHUYECKUE SIBJIECHUS B IPUPOJE, OUOJIOrMUYEcKOoe
JeicTBUE  BUAMMOTO,  YIbTPa(UOIIETOBOTO M  PEHTTEHOBCKOTO  W3JYYEHUH, €CTECTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, PaJUOAaKTUBHOE H3JIyY€HHE IPHUPOJHBIX MHUHEPAIOB
JeficTBUE paIMOaKTUBHBIX U3IyY€HUN Ha OpraHu3M 4ejoBeKa), IPU 3TOM MEePEeBOJUTh MPAKTUYECKYIO
3aa4y B yUeOHYIO, BBIACISATH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) (DU3MUYECKUX SIBICHUIA,

ONUCHIBaTh M3Y4YEHHbIE CBOWMCTBAa Tel M (U3MYECKHE SBJICHUS, MCIONB3Ys (usnueckue
BEJIMYMHBI (CpelHssi W MIHOBEHHAs CKOPOCTh Teja NMPH HEPaBHOMEPHOM JIBIKEHHH, YCKOPEHHE,
nepeMelieHle Tpu  pPaBHOYCKOPEHHOM  HPSMOJIMHEHMHOM  JBMDKEHHHM, YIJIOBasg  CKOPOCTb,
[IEHTPOCTPEMHUTENBHOE YCKOPEHHE, CWJIa TPEHHS, CUIa YIPYrOCTH, CHJIA TSKECTH, YCKOpEHHE
CBOOOJTHOTO MAaJEHUs, BEC Tella, LIEHTP TSKECTU TBEPJOrO Tesla, MMITYJIbC Teja, UMIYJIbC CHIIBI,
MOMEHT CHWJIbI, MEXaHW4Yeckass paboTa M MOIIHOCTh, MOTEHIMAIbHAS SHEPTHs TeNa, TMOAHITOTO HaJ
MOBEPXHOCTBIO 3€MJIM, NMOTEHUUAIbHAS SHEPIHsl C)KaTOW MPYKUHBI, KWHETUYECKasi SHEPrusi, MOoIHas
MeXaHU4YeCKasi SHEprus, MepHoa M YacToTa KoJIeOaHWH, MEpUOoJl MAaTEeMAaTHYEeCKOTO U IMPYKHHHOTO
MasTHUKOB, JUIMHA BOJHBI, T'POMKOCTh 3ByKa W BBICOTa TOHA, CKOPOCTh CBeTa, IIOKa3areib
NPEJIOMJICHUSI CpENbl), MPH ONMHCAHUHM MPABUIBHO TPAKTOBATH (PH3MUECKUI CMBICI HCIIONB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €UHULBI (PU3NUYECKUXBEINYMH, HAXOOUTh (OPMYJbI, CBS3BIBAIOLINE
TAHHYIO buzngIecKyIo BEIMYUHY C JPYTMMH BEJIHMYMHAMH, CTPOUTHh TpaQHUKH H3y4EHHBIX
3aBUCUMOCTEN (PU3NUECKUXBETHYNH;

XapaKTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBICHUS W TIPOIECCHI, HCIOIB3YS 3aKOH
COXPaHEHMsI DSHEPrHM, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIMII CYNEPIO3UIUH CHJI, MPUHIIUII
OTHOCHUTENBHOCTH [ ammmes, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHs WMITYJIbCA, TEOPEMY O
KUHETHYECKOW PHEpruu, 3akoH ['yka, 3akoH BepHymaM, 3aKOHBI OTpaKEHHUS M IMPEJIOMJICHHUS CBETa,
(dbopMyITy TOHKOW JIMH3BI, TUIAHETAPHYIO MOJETh aTOMa, HYKJIOHHYIO MOJIENIb aTOMHOTO sI/Ipa, 3aKOHBI
COXpaHEHMs 3apsA70BOTO M MacCCOBOTO YHCENl MpH SJIEPHBIX pEaKUUsAX, MpPU OSTOM pPa3InyaTh
CIIOBECHYIO ()OPMYIHPOBKY 3aKOHA M €0 MaTEMaTHYECKOE BBEIPAKCHHE;

CTPOUTH (PU3UUECKUE MOJETH PeabHBIX 00BEKTOB, MPOLECCOB U SBICHUHN, BBIACTATH IPU ITOM
CYIIECTBEHHBIE 1 BTOPOCTETIEHHbIE CBOMCTBA OOBEKTOB, MPOLIECCOB, IBIEHUH, TPUMEHATH (PU3UUECKHE
MOJIeH JUIsl OObsICHEHUS (PU3MUECKUX MPOIIECCOB U PELIEHUS yueOHbIX 33/1a4;



OOBSICHATh (DU3MYECKHE SBICHHS, MPOIECCHl W CBOICTBAa TeJN, B TOM YHCJIEB KOHTEKCTE
CUTyallui IPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, U pellaTh KaueCTBEHHbIC 33Jaud, B TOM YHCIE
TpeOyYIOLIMEe YUCIEHHOIO OLICHMBAHUS XapaKTEpPHbIX 3HAYEHUH (U3UYECKUX BEIMYHMH, IPU 3ITOM
BBIOMpATh AJCKBATHYIO (DU3MYECKYI0 MOJIENb, BBISBIATH INPUYMHHO-CICACTBEHHBIE CBSI3U U
BBICTPANBAaTh JIOTMYECKYIO LIEMIOUYKY PACCyXJIEHUI u3 2—3 maroB ¢ onOpod Ha M3y4YEeHHbIE CBOMCTBa
(bu3nueckux sBICHUN, GU3NYECKHE 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pelaTh pacu€THblE 3aJauyd [0 H3y4aeMbIM TeMaM Kypca (U3UKH, BBIOHpas
aJIeKBaTHYI0 (DU3MUECKYI0 MOJIeNIb, C HCHOJIb30BAHMEM 3aKOHOB M (HOPMYJI, CBS3BIBAIOLIUX
(Gu3nyeckrue BEJIMYMHBI, 3alIUChIBATh KPATKOE YCIOBHE U PA3BEPHYTOE pEIIEHUE 3a/1adyM, BBISBIATH
HEJIOCTAIOUINe WJIM M30bITOUYHBIE JaHHBIE, OOOCHOBBIBATH BBHIOOP METOJA pEIICHUS 3a1auH,
UCIOJIb30BaTh CIPABOYHBIE JAHHBIE, NPUMEHSATh METOJbl aHAINW3a Pa3MEPHOCTEH, HCIOIb30BATH
rpaduyeckue METOJbl peleHMs 3ajad, IPOBOJUTh MaTeMaTH4eCKHUEe MpPeoOpa3oBaHMsl U PACUETHI,
OLICHUBATh PEATUCTHUYHOCTh IOJYYEHHOTO 3HAYCHHS (PU3MUECKOW BEIHUYMHBI U  ONPEACTTH
pasMepHOCTh (PU3NYECKON BEIMUYUHBI, IOJTYYEHHON IIPU PELICHUH 33/1a4H;

pacro3HaBaTh IPOOJEMbI, KOTOPbIE MOYKHO PELIMTh MpPU IMOMOIIM (U3UYECKUX METOAOB, U
npeaiaraTh  OPUEHTHPOBOYHBIA  CIIOCOO peIIeHHs, B ONWCAaHWW HWCCIICAOBAHMS PACIIO3HABATH
IpoBepsieMOe IpeanojoXKeHue (TUIoTe3y), OLICHHWBAaTh IPAaBWIBHOCTh IOPSAIKA IMPOBEICHUS
UCCIIE/I0BaHMsI, UHTEPIPETUPOBATH MOITYUYEHHBINH pPe3yJIbTaT;

MIPOBOJIUTH OTBITHI 10 HAOMIOJCHHIO (U3WYECKUX SIBICHUH WM (U3NYECKUX CBOWMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HbploTOHa, 3aKOHa COXpaHEHMsI SHEPrHH, 3aKOHA COXPAHEHUS HMITYJbCa,
neiictBue 3akoHa bBepHymM W BO3SHMKHOBEHHE MOIBEMHOW CHIIBI KPbUIA, 3aBUCHMOCTH IIEPHOAA
KoJIeOaHUH MPYKUHHOI'O MasiTHUKA OT Macchl Ipy3a U KECTKOCTU HPYKHUHBI U HE3aBUCUMOCTH OT
aMIUIMTY/Ibl MaJIbIX KOJIEOaHUi, MPSIMOJIMHENHOE pacpOCTPaHEHUE CBETA, Pa3jIOkKEHHE OeIoro cBeTa
B CIIEKTp, U3yU€HHE CBOICTB M300pak€HUs B IUIOCKOM 3€pKajle U CBOWCTB M300paKeHMs MpeaMeTa B
coOuparoniei InH3e, HaOJII0ACHNE CIUIONIHBIX U JIMHEHYaThIX CIIEKTPOB M3IydeHUs): (GopMymupoBaTh
poBEpsEMOe MPEIIOI0KEHHE (TUIIOTE3Y) O BO3MOXKHBIX Pe3yJIbTaTax
HaAOJIIOJIEHUI, CaMOCTOSITENIbBHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOro Habopa o00OpymoBaHUS,
OIUCBIBATH XOJ1 OIbITA U (POPMYJIUPOBATH BHIBOJIBI;

IIPOBOJIUTH MpPU HEOOXOJUMOCTH CEpUI0 NMPSAMBIX HW3MEPEHUH, Ompenenss CpelHee 3HaueHue
U3MepSIEeMON BEJIMYMHBI U ONPEAEsis MOTPEUIHOCTh PE3YIbTAaTOB MPSAMBIX U3MEPEHUN, 000CHOBBIBATh
BBIOOp crioco0a u3MepeHus (M3MepUTEIHLHOTO MPUoopa);

10 pe3yJbTaTaM HCCIeI0OBaHMUS;

co0uro1aTh MmpaBuiia 0€30MacHOro TpyAa Ipu padboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS H3YYEHHBIX IMPHOOPOB, TEXHUYECKUX YCTPOHUCTB H
TEXHOJIOTUYECKUX IPOIECCOB C OMOPOH Ha WX ONHCAaHUS (B TOM YHCJE: CIIHIOMETp, JAaTYUKH
MOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, paKeTa, 7X0JIOT, OUKU, NEPUCKOT, (oToanmapar, MUKPOCKOII,
TEJIECKOII, ONITUYECKUE CBETOBO/BI, CIIEKTPOCKOI, I03UMETpP, KaMepa BuiibcoHa), ucnonb3ys 3HaHUS O
CBOMcTBax (pU3MYECKUX SBIEHUN U HeoOXoaumble (HU3MUYECKHEe 3aKOHOMEPHOCTH, HCII0JIb30BAThH
CXE€MBl M CXE€MaTUYHbIC PUCYHKH HM3YYEHHBIX TEXHHYECKHUX YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U
TEXHOJIOTUYECKUX TPOLECCOB MPU PELICHUH Y4eOHO-NPAKTUUYECKUX 3a/ad, ONTUYECKHE CXEMBbI JUIS
MOCTPOEHHUS N300paKEHUH B IJIOCKOM 3€pKajie U coOuparoIien J1H3e;

INPUBOANUTE MPUMEPHI (HAXOIUTh MH(MOPMALUIO O IMpPUMEpax) MPaKTHUECKOTO HCIIOJIb30BAHUS
(Gu3NUeCKUX 3HAHWA B MOBCETHEBHOW XHM3HHU sl oOecrieueHus] 0€30MacHOCTH MpU OOpaIleHUuu ¢
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMH, ITPOBOAHWTH KOCBEHHBIE W3MEpPEHHs (U3UICCKUX
BEIMYMH (CpemHssi CKOPOCTh U YCKOpEHHE Teja MPH PaBHOYCKOPEHHOM JIBUKCHHH, YCKOpEHUE
CBOOOJTHOTO TaJeHUs, KECTKOCTh TMPYXKHUHBI, KOXPPHUIUEHT TPEHUS CKOJBXKEHUS, MeXaHW4yecKas
paboTa M MOIIHOCTb, YAaCTOTa M MEpPHOJ KoJeOaHHH MaTeMaTH4ecKoro M MPY>KUHHOTO MasTHHUKOB,
¢dokycHOe paccTosiHME coOuparoliell JMH3bI M €€ ONTHYecKas Cuia, paJAuOaKTHBHBIN (oH) C
HCIIOJIb30BAaHUEM aHAJOrOBBIX M HU(POBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA M3MEPEHUS,
IUTAHUPOBATh HM3MEPEHHS, CaMOCTOSATEIBHO COOHMpATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, BBIYHCIISTH



3HAYCHHUC BCIIMYMUHBI U AHAJIM3UPOBATHITIOJTYYCHHBIC PE3YJIbTATEI, OCHUBAA MMOTPCIIHOCTL PC3YJIbTATOB
KOCBCHHBIX HBMQPGHHP'I;HPOBOI[HTBBKCHepI/IMeHTaJII:HBIG I/ICCHGILOBaHI/IH3aBHCPIMOCTCI>’I (1)I/I3I/I‘IGCKI/IX
BEJIMYMH (3aBUCUMOCTD ITyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIYKEHUNOE3 HauaabHOW CKOPOCTH,
3aBHCUMOCTb CHJIbI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMaJbHOIO JaBJICHUS, Iepuoja KoseOaHuil
MaTeMaTUYeCKOT0 MAasATHHUKA OT JUIMHBI HUTH, OMNpPEJEICHUE YCKOPEHHUs CBOOOIHOrO MajeHMUs,
HUCCIICAOBaHUC HU3MCHCHUA BCJIMYMHBI W HANpPaBJICHHUA HWHAYKIUOHHOI'O TOKa, 3aBUCHUMOCTDH
yria OTpakKeHMsI CBETa OT yrja MaJeHus, yria IpeJoMJIEHUS OT YIJla NaJeHUs CBETOBOIO Jyua,
WCCJICIOBAHKNE TPEKOB: HM3MEPEHHUE SHEPTHU YaCTHUIBI MO TOpMO3HOMY Iyt (mo ¢otorpadusm)):
COBMECTHO C yuuteneM (HopMyIupoBaTh 3a/lauy M TUIIOTE3Y HCCIEeIOBaHUSA, CAMOCTOSTEIHHO
IUIAHUPOBATh HCCIIEOBAHUE, CaMOCTOSITEITLHO coOMpaTh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
MPEJICTAaBISTh IOJIyY€HHbIE 3aBUCHMOCTH (DM3MUECKUX BEIUYMH B BUAE TaOMuI u TpaduKoB,
OLICHMBAaTh IIOTPEHIHOCTH, JeJaThb BBIBOJAbI COXPAHEHUS 3JI0pPOBbS U  COONIIOJIEHUS HOPM
HKOJIOTUYECKOT O IIOBEJEHUSI B OKpYXKatollecpee;

OCYILIECTBIIATh MOUCK MH(pOpMAIK (HU3NUecKoro coiepxanus B MHTepHeTe, caMOCTOSTEIBHO
dbopMynupys MOUCKOBBIA 3alpoC, HAaXOAUTh IIYTH OIpPEAENeHUs JIOCTOBEPHOCTH IOIYYSHHON
nH(pOpMaIIMK HAa OCHOBE UMEIOIIUXCS 3HAHUH U IOTIOTHUTEIbHBIX HCTOYHUKOB;

UCIIONIb30BaTh TMPU BBIMOJIHEHUHM YYEOHBIX 3aJaHUl HAy4HO-TIOMYJSPHYIO JIUTEpaTypy
(bu3MYECKOro COoNepKaHus, CIPaBOYHBIE MaTepUalbl, pecypchl ceTu HTepHeT, BlajgeTh mpuéMaMmu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HHPOPMAIIMH U3 OJHONH 3HAKOBOM CHCTEMBI B IPYTYIO;

co3llaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE HH(OpPMAIUU U3
HECKOJIbKUX UCTOUYHUKOB (PU3MUECKOTO COep KaHUs, MyOIUYHO MPEICTABIAThH PE3YAbTaThl MPOSKTHOU
WIM MCCIIEIOBATENIbCKON JEATENIbHOCTH MPHU 3TOM IPaMOTHO HCIOIb30BaTh U3YYCHHBIH MOHATUHHBIN
anmapar M3y4aeMoro pasjena (pU3MKM U COINpPOBOXKAATh BBICTYIUIGHHE IpEe3eHTalMedl ¢ ydéToM
0COOCHHOCTEH ayAUTOPUH CBEPCTHHKOB.




TemaTuuyeckoe NJIAHUPOBAHUE

7 KJIACC
Neri/n | HaumenoBanue pasnenos u | Komuue [IporpammHoe conepxanue OcHOBHBIE BU/IbI I€ATEIILHOCTH 00YYarOLINXCS
TEM y4yeOHOro IpeaMera CTBO
4acoB

Pa3znen 1. ®u3uka u ee POJIb B IIO3HAHUH OKPYKAKOLIECT0 MUPpa

¢bu3nueckux BeIUYnH. DTanoHbl. Ouznueckue
npubopsl. [lena nenenus. [TorpemHoOCTh
n3mepenuii. [IpaBua 6e3omacHoro Tpyaa npu
pabote ¢ 1abopaTOpHBIM 00OPYAOBAHHEM.
MexnyHapoaHas cuctema equHuIl. [lepeBos
BHCCUCTCMHBIX CIUHUIl B CIUHUIIBI cu

11 ®du3uka — HayKa o 2 ®u3nka — HayKa O IIpUPOJIE. BesiBrienue paznnunii Mex1y pU3HUECKUMH U
pupoe SBnenust npupobl (31EMEHTHI XUMUYECKUMH [TPEBPALICHUSAMU.
COJIEpKaHus, BKIIOYAIOLINE PacrniozHaBanue pu3nuecKux siBIECHUI:
MEXIPEIMETHbIE CBSI3N). MEXaHUYECKHUX, TEIJIOBBIX, dJIEKTPUIECKHUX,
Du3nyecKue sIBICHNS: MEXaHUUECKHE, MarHUTHBIX U CBETOBBIX.
TEIUIOBBIC, JIIEKTPUYECKUE, HabGnronenue n onucanne Gu3nmyecKux
MarHMTHBIE, CBETOBBIE, 3BYKOBBIC SBJICHUI
1.2 | ®usnyeckue 4 dusnueckue BeNUIYUHbL. Pa3MEpHOCTS. Omnpenenenne LEHb! JENEHNS Kb
BEJINYUHBI Enunauus! pusnyeckux BenuuuH. M3amepenue | usmepurenbHOro npudopa.

N3mepenne TuHEeRHbBIX pa3MepOB Tel U IPOMEKYTKOB
BPEMEHU.

Omnpenenenre NOrpeIHOCTU MPHU MPSIMBIX
U3MEPECHHSIX.

H3mepenne 06bEMa KUIKOCTH U TBEPIOTO Tema.
N3Mepenne miomaay ¢ HOMOIIbIO MAJIETKU.
N3mepenne TeMiepaTypbl IPU MOMOIIHU KUJKOCTHOTO
TEPMOMETPA U JATUHKA TEMIIEPATypHI.

N3mepenne BpeMeHu.

Omnpenenenre pa3MepoB MAJIbIX TEI METOAOMPSIOB.
BrinosiHeHNE TBOPUYECKHUX 3aJaHUM 110 MMOUCKY
Croco00B N3MEPEHHSI HEKOTOPBIX (PU3UIECKIX
XapaKTEePUCTHUK, HATIPUMED, PA3MEPOB MaJTBIX
00BEKTOB (BOJIOC, IPOBOJIOKA), YAAIEHHBIX OOBEKTOB,
OOJBIITUX PACCTOSTHUHN, MAJIBIX TIPOMEKYTKOB
BPEMEHU.

OO6cyxeHre mpeIaraeMbIxX Cloco0oB




1.3. | EcrectBeHHO 2 Kaxk ¢usuka u apyrue BriaBrmkeHre runores, 0ObsICHIIOMUX MPOCTHIC
Hay4YHbIN METO]T €CTECTBEHHbBIC HAYKH U3y4alOT SIBJICHUSI, HATIPUMED, :
MO3HAHUS npupoay. EctectBeHHO-Hay4YHBIN — MI0YEMY OCTaHABJIMBAETCS JABIDKYILIEECS
METO/I TIO3HAHMS: HA0JIOICHNE, 10 TOPU30HTAIILHON MOBEPXHOCTH TEJIO;
MIOCTaHOBKA HAyYHOT'0 BOMPOCa, — II0YEeMY B JKapKyI0 MOro/ly B CBETJION OJIexKIe
BBIABUKCHUE TMIIOTE3, MPOXJIATHEH, YEM B TEMHOM.
JKCIIEPUMEHT IO IPOBEPKE BriaBmkenue uieit o cnocodax npoBepku
THUIOTE3, OOBICHEHHUE TUIIOTE3.
Ha0J10/1aeMOT0 SIBJICHHUSI. [IpoBeneHue nccinen0BaHus MO MPOBEPKE
Onucanne GpU3HUECKUX SIBICHUN KaKoH-JIM0O0 TUNOTE3bI, HATPUMED, JATHHOCTD
C MOMOIIBI0 MOJIeTIeH noJiéTa mapuka, MylmeHHOro TOPU30HTATIBHO,
TeM 0oJibliie, 4eM 0oJIbIlIe BHICOTA MyCKa.
[TocTpoenune mpocTeNINX MOJIENIEH
(du3nyecKux ABJICHUH (B BUJE PUCYHKOB WU
CXeM), HarpuMep, MaJeHue IpeaMeTa;
MPSIMOJIMHEITHOE PACTIPOCTPAHEHHE CBETA
Wroro no pazneny 8
Pa3nen 2. [lepBonayaibHble cBe/leHNs 0 cTpoeHun BeuecTsa (1 1/p, 1 np/p)
2.1 | Ctpoenue BemecTsa 2 CrpoeHue BeuiecTBa: aTOMbI U Habntoienue 1 uHTEpIpeTaIs OIbITOB,

MOJIEKYJIbI, X pa3MepPbl U MaCCBHI.
OnBITHL, TOKA3bIBAIOIIUE
JUCKPETHOE CTPOEHUE BEIIECTBA

CBHUACTCIILCTBYIOIINUX 00 aToOMHO- MOJICKYJISIPHOM
CTPOCHHNHU BEUICCTBA: OIIBITEI C PACTBOPCHHUEM
pa3IMYHBIX BEIIECTB B BOJE.

Onenka pa3MepoB aTOMOB U MOJIEKYJI

C UCIOJIb30BaHKEM (oTorpaduil, MoydeHHbIXHA
aTOMHOM CHJIOBOM MHUKPOCKOTIE.

Omnpenenenne pa3MepoB MOJIEKYJIbI METOJOM
pAnoB




2.2 | ABmwxkenue u 4 JIBM>KEHHE YaCTHI] BEIIESCTRA. Habmoienue u o0bsicHEHHE OPOYHOBCKOTO
B3aUMO/ICUCTBUE CBs13b CKOPOCTH JIBUKEHUS JBUKEHUS U SIBICHUS TUPDy3Un.
JaCTull B€IcCTBa qacCTull C TeMHepaTypoﬁ. HpOBeI[eHI/Ie " 00BICHEHNUE OIIBITOB
Bpoyrosckoe asmkenue. uddysus. 110 HAOJTFOICHUIO TETUIOBOTO PACIIIMPEHUS ra30B.
BsanmoieiicTBie 4aCTHIL BEIECTBA: [IpoBeneHME 1 OOBACHEHNE OTIBITOB 110 OOHAPYKEHHIO
HPUTKCHAC HOTTAIKMBAHUC CHUJI MOJIEKYJISIPHOTO PUTSHKEHUS M OTTAJIKMBAHUS
2.3 | ArperarHsie 1 ArperaTHble COCTOSIHUS Onwucanue (¢ UCIOIB30BAaHUEM ITPOCTHIX
COCTOSIHMS BEIlIeCTBa BEILIECTBA: CTPOCHUE I'a30B, Mo/ieJIeil) OCHOBHBIX pa3IN4Uii B CTPOCHUUTA30B,
WKHUJKOCTEH U TBEPABIX JKUJIKOCTEN U TBEPIBIX TEJL.
(KpHCTaJUIMYECKUX ) TEIL. OObscHeHHE Majol CXKUMAEMOCTH IKUAKOCTEH U
B3anMocBsa3p Mexay CBOMCTBaMU TBEPABIX  TeJ, OONBIION  CKUMAEMOCTH  Ta30B.
BEILIECTB B Pa3HBIX arperaTHbIX OObsacHeHue coxpaHeHus: (QOpMbI TBEPABIX TeN H
COCTOSIHMSIX U UX aTOMHO- TEKY4YEeCTH KHUIKOCTH.
MOJIEKYJIIPHBIM CTPOECHUEM. [IpoBeaeHue ONBITOB, T0KA3BIBAIOLIUX, YTO
Oco0eHHOCTH arperaTHbIX B TBEPJIOM COCTOSTHUU BOJIbI YACTHULIBI HAXOJATCS B
COCTOSIHUI BOJIbI CpEIHEM Jlanbllie IpYT OT Apyra (IJIOTHOCTh MEHbIIE),
YEeM B KUAKOM. Y CTAHOBJICHHE B3aUMOCBSI3U MEKY
0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI U
CYIIIECTBOBAaHUEM BOJHBIX OPTAaHU3MOB
Hroro no pazneny 7

Pasnen 3. [IBu:xenne u B3aumoneiicreue tesa(3 ja/p, 3 np/p)




3.1

Mexannueckoe
IBIDKEHUE
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Mexannueckoe auxenue. Ilyte u

nepeMenieHue. PaBrOomepHOE
HEpPaBHOMEPHOE JIBUKECHHUE.
CBoboiHOE NTaIeHHE KaK IPUMep
HEPAaBHOMEPHOTO JIBMYKCHUS TEI.
Cxopoctb. CpeniHsisi CKOPOCTh MpH
HEPAaBHOMEPHOM JIBIXKCHUH.
Pacuér nytu u Bpemenu
JIBIKEHUSL.

I'paduku 3aBUCHMOCTEH
BEJIMYUH, OTMMCHIBAIOIINX
neuxkenne. O0IIre NOHITUS

00 OTHOCUTENLHOCTH JIBHKCHHUSI.
CnoxxeHue ckopocTei i Ted,
JBIDKYIIUXCSA MTapaieTIbHO

)51

NecenenoBanue paBHOMEPHOTO IBXKEHUS U
OIpeJieIeHNe €ro MPU3HAKOB.

N3mepeHne CKOpoCTH MPSIMOIMHENHOTO
JIBUDKEHUS.

Habnronenue HepaBHOMEPHOTO ABMKEHUS U
OIpeieIeHUe €ro OTIMYUNA OT pABHOMEPHOTO
JIBUYKEHUSI.

OnpeneneHne CKOPOCTH paBHOMEPHOTO
JBUKEHUS (LIapyKa B )KUAKOCTH, MOJIENH
AJIEKTPUYECKOI0 AaBTOMOOMJIS U TaK Jlajee).
Omnpenenenue CpeHEN CKOPOCTH CKOJIbKEHHUS OpycKa
WIN IIapHKa 10 HAKJIOHHOM ItockocTu.M3yuenune
CBOOOJHOIO MaJEHMSI T Pa3HON MacChl.
DKCcIepUMEHTAIbHOE JOKA3aTeIbCTBO, UTO
CBOOOJHOE Ma/IeHHuEe — IPUMEP HEPABHOMEPHOTO
JIBYDKEHUS

(c MCTIOIB30BAaHUEM 3aMEJIJIEHHOTO PEeKUMa
CHEMKH).

[Tonyuenue u aHanu3 rpauKoB 3aBUCUMOCTH
IIyTU ¥ CKOPOCTU OT BPEMEHH

Pemenue 3anad (B ToM ymciie rpadu4ecKum
METO/I0M) Ha OTIpeJieIeHne MyTH, CKOPOCTH UBPEMEHHU
PaBHOMEPHOTO JIBUKEHHUSL.




3.2

Nuepuus, macca,
IUIOTHOCTH

SIBnenue nHepuu. 3aKOH UHEPLIUH.
B3aumoaeiicTBue TeKak npu4rHa
H3MCHCHUS

CKOpOCTH JBHKEHUS Tel. Maccakak
Mepa UHEPTHOCTHU TeJa

B [IOCTYNATEIbHOM JIBUKEHUH.
IInornocts BemecTBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHUIIE 00BEMA
BemecTBa. CMECH U CIJIaBHI.
[ToBepxHOCTHAS U JINHENHAS
IUIOTHOCTD

OObsicHeHHE W  TNPOTHO3UPOBAHHE  SBJICHUM,
OoOyCJIOBJIEHHbIX  MHEpLMEH, Hampumep, 4YTO
IPOUCXOOUT TPU TOPMOXKEHUM WM PEIKOM
MaHeBpe aBTOMOOWJS, IOYeMYy HEBO3MOXKHO
MI'HOBEHHO IPEKPATUTh JBUKECHHUE

Ha BeJIOCUIIe/le WM caMoKate u T. A. [IpoBenenue u
aHaJIU3 OIBITOB, IEMOHCTPUPYIOLINX 3aBUCUMOCTh
M3MEHEHUSCKOPOCTH TeJla OT €ro MacChl

IIPU B3aMMOJICHCTBUH TEIl.

[TpoBenenue u aHanu3 OIBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTU JIBUKECHUS
TeJsa B pe3ysbTare AeHCTBUS Ha HErOJIPYTUX Tell.
[IpoBeneHune u aHanu3 OIBITOB, JEMOHCTPUPYIOIIHUX
3aBUCUMOCTh U3MEHEHHUSICKOPOCTH TeJa OT ero
Macchbl

IIPU B3aUMOJICHCTBUU TEN.

[IpoBeneHune FKCIIEpUMEHTA IO OTIPEAETICHUIO
IUIOTHOCTH TBEPZOTO TENA.

N3mepenne Macchl Tena pa3andHbIMUA

croco0amH.

Pemenue 3a1au Ha ornpesiesieHre Macchl Tena,

ero 00bEMa 1 MIOTHOCTH.

Omnpenenenue IIOTHOCTH TeJa B pe3yJibTaTe
U3MEPEHUs ero Macchl M 00bEMa




3.3

Cuna. Bune! cun
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Cua KaKk XxapakTepucTHuKa
B3auMojiericTBus Tei. Cuna
YOPYrocTu U 3akoH ['yka.
H3mMepeHnne cuibl ¢ MOMOILBIO
JMHAMOMETpa. SIBJIeHUE TATOTCHUS U
cuiia TsokecTd. CUIaTsSHKeCTH Ha
JIPYTUX IIJIAHETaX.

Bec tena. HeBecomocCTb.
Ciio)keHue CUJl, HallpaBJICHHBIXIIO
OJIHOM IIPSIMOM.
PaBnogxelicTByromas cun. Cuna
TpeHus. TpeHue CKOJIbKEHUS U
TPEHUE MOKOS, BSI3KOE TPEHHUE.
Tpenue B Ipupoie ¥ TEXHUKE

N3yyenue B3auMoIeCTBUS KaK IPUYUHBI
M3MEHEHHUS CKOPOCTH TeJla UJIU €r0o

nedopmaruu.

Onucanue peaibHbIX CUTYalUil B3aUMOJEHCTBUS
TEJI C MOMOIIBIO0 MOJIETIeH,

B KOTOPBIX BBOJUTCS MOHSATHE U H300PaKEHUECHIIBL.
Nzydenue cuiibl ynpyroctu. MccnenoBanue
3aBHCHUMOCTH pacTsDKeHH (e opmaryn)
IPYXHUHBI (PE3UHOBOTO LIHYPA)

OT IPUJIO’KEHHOM CUJIBI C TOCTPOECHUEM

rpaduka.

AHanu3 NpakTUYeCKUX CUTYalul, B KOTOPBIX
MPOSIBIISICTCS IEUCTBUE CUIIBI YIIPYTOCTH (YIPYrOCTh
Msi4a, KPOCCOBOK, BETOK JIEPEBA U AP.).

Pemenne kaueCTBEHHBIX 33/1a4, CBS3aHHBIXC
SIBJICGHUEM TSATOTCHHUSI.

OO0BbsicHeHHEe OpOUTATIBLHOTO JABMKEHUS ITAHETC
WCIIOJIb30BAHUEM SIBJIEHUS TSATOTEHUS U

3aKOHA UHEPLIUH.

N3mepenue Beca Tea ¢ MOMOLIBI0 JUHAMOMETPA.
ObocHOBaHME 3TOT0 CIIOCOOAN3MEPEHHUSL.

AHanu3 1 MoJIeTMpOBaHUE SIBJICHUSI HEBECOMOCTH.
OKCIEpUMEHTAIIBHOE MOJIYYEHHUE ITPaBUIIa
CJIOKEHMSI CUJI, HAIIPaBJIEHHBIX BJIOJIb OJTHOM
npsmoi. Onpenenenne BeTMUnHEI
PaBHOJACHCTBYIONIEH CHUJL.

W3ydyeHne cuiibl TpEHUS CKOJIBKEHHS U CUIIBITPEHUS
TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUSOT
CHWJIBI JIaBJIEHUS] M CBOWCTB TPYIIUXCS
IIOBEPXHOCTEH.

Pemenne kauecTBEHHBIX 3a/1a4, OCHOBAaHHBIXHA
aHaJIN3€ MPAKTUYECKUX CUTYyaluH, B

KOTOPBIX MPOSIBISIETCS JEHCTBUE CUIIBI TPEHUS,




UCTIOJIB3YIOTCS CIIOCOOBI €€ YMEHBIICHUS HITN
yBEeJIMYEHUS (KaTaHHUE Ha JIbDKaX, KOHbKaX,
TOPMOXEHHUE aBTOMOOMIISA, HCTIOJIb30BAaHHE
MOJIIIUITHUKOB, IJIABAHUE BOJIHBIX KUBOTHBIX U JP.).
Pemrenue 3a1a4 ¢ ucnonb3oBaHueM GopMy st
pacuéra CUJIbl TSHKECTH, CUITBI YIIPYTOCTH,

CHWJIBI TPEHUSI

Hroro no pazneny

34

Pa3nen 4. laBieHue TBEPABIX TeJl, akuAKOcTel 1 razos(1 a/p, 2 np/p)

41

Hasnenue. [lepenaua
JaBJICHUS TBEPABIMU
TCJIaMH, ) KUJAKOCTAMU U
razamu

5

JaBnenune. Cuita qaBieHHS.
CniocoObl yMEHBIICHUS U

yBeIMYEeHUS AaBieHus. J(aBieHuerasa.

3aBHCUMOCTH JaBJICHHS T'a3a

0T 00BbEMa U TeMIepaTyphl.
[lepenaua naBneHust TBEPALIMU
TEJIaMH, XUIKOCTSIMH U Ta3aMH.
3akoH Ilackais.
ITHeBMaTHYECKHE MAITUHEI

Ananu3 1 00bsSCHEHNE ONBITOB U MPAKTHYECKUX
CUTYyallUi, B KOTOPBIX MPOSBIISETCS CUJIA 1aBICHUS.
O6ocHOBaHME CIOCOOOB YMEHbILIEHUS U
YBEJIUYEHUS JTaBJICHUS.

N3ydenune 3aBUCUMOCTH JaBJICHHS T'a3a0T

00bEMa 1 TeMIepaTypsbl.

N3yuenne ocobeHHOCTEN epeaun AaBJIeHUATBEPABIMU
TeJIaMH, KHUJIKOCTSIMU U Ta3aMH.

O60ocHOBaHME PE3yNIbTaTOB OIBITOB
0COOEHHOCTSIMH CTPOCHHUS BEIIECTBAB

TBEPIOM, KUJKOM U Ta3000pa3HOM

COCTOSIHUSIX.

DKcIepuMEeHTAITbHOE TOKA3aTelbCTBO 3aKOHA
[Tackans.

OObscHEeHrEe yCTpONCTBA U IPUHLIUIIA

JIeCTBUS THEBMAaTHYECKUX MAIIIUH.

Pemenue 3amaq Ha pacy€r AaBIeHUS TBEPIOTO

Tena




4.2

JlaBineHue KUJKOCTH

3aBUCHUMOCTb JIaBJICHUS
KUJKOCTHU OT TITyOUHBI
norpyxenus. ['mapocraTnyeckui

napagokc. CooOmiaronuecs cocyibl.

[M'uapaBnuyeckre MEXaHU3MBI.
Hcnonap30BaHue BEICOKHX OABJICHUN
B COBPEMEHHBIX TEXHOJIOTUSIX.
YcrpoiicTBO BoJIONIpoOBOAa

HccnenoBanue 3aBUCHMOCTH TaBIICHUS
YKUJKOCTH OT TTYOUHBI IOTPYKEHUS U
IIJIOTHOCTHU KUJIKOCTH.

Hab6mronenue n 00bICHEHHE THIPOCTATUYECKOTO
napajokca Ha ocHoBe3akoHa [lackans.
N3yuenne cooOIIaronmxcsi COCy/10B.

Pemrenue 3aay Ha pacu€T qaBiaeHUS KUIAKOCTH.
OObsicHEeHrEe TPUHITUIIA ACHCTBUS THAPABINYECKOTO
npecca.

AHanmu3 1 00BbICHEHHE MPAKTHYCCKUX

CUTyalUi, IEMOHCTPUPYIOLIUX IIPOSIBJICHUE
JIABIICHUS >KUIKOCTH 1 3aKoHa [Tackas,
HaIpuMep, MPOIIECCOB B OPraHU3MeE MpHU
rI1yOOKOBOJHOM HBIPSTHUH.

AHanu3 cucteM BOAOINPOBOIA




4.3 ATtMocdepHoe 5 ATtMocdepa 3emu u aTMOchepHOE DKCcrepuMeHTAIbHOE O0OHApYKEHUE
JaBJICHHE nasienue. [Ipuunnsel aTMoc(hepHOro JaBICHHUS.

CYILECTBOBaHUS BO3AYIIHON Amnanu3z 1 00bsICHEHHE OTIBITOB M MPAKTHYECKUX

006010uku 3emiu. OnbIT CUTYaIN#, CBA3aHHBIX C JICUCTBHEM aTMOCHEPHOTO

Toppuuennu. U3mepenue JIaBJICHUSL.

aTMoc(epHOro JaBIeHHUS. [1nanupoBaHue U MOCTAHOBKA OIBITAC

3aBUCHMOCTB aTMOC(EepHOTO cU(pOHOM.

JABJICHUSI OT BBICOTHI HaJl OObscHeHuE CyIIeCTBOBAaHUS aTMOC(epbIHa

ypoBHeM Mopsi. [Ipubopsr 3emJie U HEKOTOPBIX IUIAHETax Uiy €€

JUTSI ©'3BMEPEHUS aTMOC(EPHOTO OTCYTCTBHSI Ha JPyTux Iuianerax u Jlyne.

JTaBJICHUS DKcrnepuMeHTalIbHOE OOHApY)KEHUE
aTMoc(epHOro JaBICHHUS.
Ananu3 1 00BSICHEHNE OTIBITOB M MMPAKTHYECKUX
CUTYalluH, CBSI3aHHBIX C JIEUCTBUEM aTMOC(hepHOro
JTaBJICHMUS.
[1nanupoBaHue U MOCTAHOBKA OMBITAC
cudoHOM.
OOBbsicHeHHE CYILIECTBOBAHUS aTMOC(hepbl
Ha 3eMJie U HEKOTOPBIX IIJIaHEeTax Uiu €€
OTCYTCTBUS Ha JIpYTUX IutaHeTax u JIyne

4.4 | JleficTBUE KUIKOCTU U 12 [lelicTBHe )KUIKOCTH U ra3a Ha DKcrnepuMeHTalIbHOE OOHApYKEHHE AeUCTBUS

Tra3a Ha IIOI'PY>KCHHOCB
HUX TCJIO

MOTPYXEHHOE B HUX TEIO.
BritankuBaromasi (apXxumenaoBa) cuia.
3aKoH Apxumena. Ycnosue
BO3HUKHOBCHUS BBITAJIKHBAOIIICH
(apXuMeI0BOIf) CHITHI,

noarekanue. IlimaBanme Ten.
BosnyxomnnaBanue

JKAJIKOCTH U Ta3a Ha MOIPYKEHHOE B HUX
Tes0.OnpeeneHne BHITaTKUBAIONIEH CUITBI,
JENCTBYIOLIEH Ha TEJIO0, IOIPYyKEHHOEB
JKUJIKOCTb.

[IpoBenenue u 00CYXACHHUE OIBITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCUMOCTh
BBITAJIKUBAIOLLEH CUJIbI, IEVCTBYIOLIEH HA TEJIOB
KHUJKOCTH, OT 00BEMA MOTPYKEHHOM

B KUJIKOCTh YacCTH TeJa U OT INIOTHOCTH
JKUAJIKOCTH.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJEOT
00BEMa MOTPYKEHHOM B KUIKOCTh YACTH TeJIa.
IIpoBepka HE3aBUCUMOCTH BHITAJIKUBAKOIIECH CHIIBI,




NEHCTBYIOLIEN Ha TEJIO B KHUAKOCTH, OT MacChl
Tena.

Pemenue 3a1au Ha NpUMEHEHUE 3aKOHA
Apxumeza U yCIIOBHUsI IJIABAHUS TEJl.
KoncrpynpoBanue apeomerpa.
KoHctpyrpoBanue apeomeTpa WK JOJIKHU U
onpeAeseHue €€ rpy30M0IbEMHOCTH

Hroro no pazupeny

28

Pa3zgen 5. PadoTa M MOIIHOCTE. DH

eprusi(1 a/p, 2 np/p)

5.1

Pabora u MOIIHOCTE

6 Mexanundeckas paboTa JIs CHII,
HAIPABIICHHBIX BIOJb JIMHUU
nepeMenieHus. MOIIHOCTh

OKCIIEpUMEHTAIIBHOE OIIPEIEIICHNE

MEXaHUYECKOM paboThl CUJIBbI TSKECTU IIPU
IaJICHUN TENA U CUJIbI TPEHUS

IIPYM PABHOMEPHOM II€PEMELICHUY TEJIAII0
TOPU30HTAIILHOU ITOBEPXHOCTH.

Pacuér momHoCTH, pa3BUBaEMON IIPU NOABEME 110
JIECTHHLIE.

Pemenue 3aau Ha pacuéT MeXaHUYECKOMPAOOTHI U
MOILIHOCTHU




5.2

[IpocTeie MEXaHU3MBI

[IpocTbie MEXaHU3MBI: phIUar,
BOPOT, OJIOK, MOJIMCIIACT,
HAaKJIOHHAs TUIOCKOCTb,
HO>KHUYHBIA ME€XaHU3M. MOMEHT
cuiibl. PaBHOBECHE pbryara.
[IpaBHUI0 MOMEHTOB.
IIpumeHeHue npasuna
paBHOBecHs pblyara K OJIOKY.
«3oiotoe rpaBusio» mexanuku. KI1/]
MPOCTHIX MEXAHU3MOB.

[IpocThie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max

OrnpezesieHre BBIMTPHIIIA B CUIIE MPOCTHIX
MEXaHHM3MOB Ha ITPUMEPE pbluara, NoABUKHOTOU
HETIOIBHKHOI'O 0JI0OKOB, HAKJIOHHOM

IJIOCKOCTH.

UccnenoBanue yciaoBusi paBHOBECHS pblyara.
Omnpenenenne pabOThI CUIIBI YIPYTOCTUTIPH
noAbEME Ipy30B MPU MOMOIIH TOIBHXKHOTO
OJ10Ka.

Penienne xauecTBEHHBIX 3aa4, CBI3aHHEIX

C BBISIBIICHHEM JECHCTBUS MTPOCTHIX MEXaHU3MOBB
Pa3IUYHBIX UHCTPYMEHTAX U MPUCIIOCOOTIEHUSX,
UCIIONIE3YEMBIX B OBITY U TEXHHUKE, a TAK)KE B KHUBBIX
OopraHu3max.

DKCIepUMEHTAIILHOE JI0KA3aTebCTBO PAaBEHCTBA
paboT mpu MPUMEHEHUH MPOCTHIXMEXAHU3MOB.
Onpenenenne KIIJI noaBuxHoro u
HEIOJBI)KHOIO  OJI0OKa,  HAKJIOHHOU
IJIOCKOCTH.

Pemrenue 3aiay Ha mpUMEHEHHE MPaBUIIa
paBHOBecHs pbryara 1 Ha pacue€r KI1J|

5.3

Mexann4deckas SHEpPIUa

Mexann4deckas SHEpPTUs.
Kunernueckas n HNOTCHIHaJIbHaA

sHeprus. [IpeBpaienue ogHoro

Ornpenenenne n3MEHEHUS] KHHETUYECKON U
NOTEHI[UAIbHOW SHEPTUH TeJa IIPH €T

CKaTBIBAHWH 110 HAKJIOHHOM IJIOCKOCTH.




BHJIa MEXAHUYECKOW SHEPTUU
B JIpyroil. 3aKOH COXpaHEHUsI U
MPEBPAILCHUS SHEPTUU

B MCXaHHUKE

DKCIEpUMEHTAIBHOE U3YUYECHHUE 3aKOHA COXPAHEHHUS
MEXaHU4eCKou d3Heprun. opMynupoBaHue HA
OCHOBE HMCCJIEJOBAHUs 3aKOHA COXPAHEHUs
MeXaHu4YecKoi aHeprun.O0cyx1eHrne rpaHHil
MIPUMEHUMOCTH 3aKOHACOXPAHECHHS DHEPTUU.
Pewenue 3a1ay ¢ uCIonb30BaHUEM 3aKOHA
COXPaHEHHUs SHEPTUU

Hroro no pasaceiny

19

e [loBTOpeHue u 0000IICHHE

e Cucremaruzanus u
000011IeHHEeNTPEIMETHOTO
COJIepKAaHUsS U OIIbITA
NeSITENIbHOCTH,
PUOOPETEHHOTO MPU
U3y4eHUHUKypca u3uku 7
KJj1acca yriry0iaEHHOTO YpOBHS

e Pabota c TekcTamMu (HU3HYECKOTO COACPIKAHUS
110 M3yYCHHBIM TEMaM.

e Pemrenue 3a1a4, OTHOCSIIUXCS K Pa3IHYHBIM
pazzenaMm u TemaM Kypca ¢u3uku / Kiacca, B
TOM YHCJI€ 33724, HHTETPUPYIOIIUX
CoJIep>KaHue Pa3HbIX Pa3elioB.

¢ Brinmonnenue n1abopaTopHbIX pabOT U OMBITOB
(BKITHO4ast pabOTHI U OTIBITHI U3 IEPEUHEH

e K paszfzernam Kypca / Kjlacca) B YCIOBHSIX
CaMOCTOSITENILHOTO TNIAHUPOBAHUS TPOBECHUS
HCCIeI0BaHMs, BIOOpa 1 000CHOBaHUS METO/1a
U3MEpPEHUs BETUYNH, COOPKHU

® HKCIEPUMEHTAIbHOMN yCTaHOBKH.

¢ BrimonHeHnue npoOIeMHBIX 3a/laHUN MPAKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa (3aJaHus

® 10 €CTECTBEHHO-HAayYHOU TPAMOTHOCTH), B TOM
YHUCIIE 3aIaHUN ¢ MEKIPEIMETHBIM

e cojepxaHueM; paboThl HaJ| TPYIIIOBBIMHU HITH
WHUBUAYAIbHBIMHU POCKTAMH, CBSI3aHHBIMHU

e CcoJepkaHHeM Kypca (pU3MKH 7 Kiacca
yrayOJIEHHOTO YPOBHSI

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

102




8 KJIACC

Ne HaumenoBanue KomuuecTBo [IporpamMmMHoOe cosiep:kanue OcHOBHBIE BUJIbI IESATEILHOCTH 00Y4atOIINXCs
n/n pas3ziesnoB U TeM 4acoB
y4eOHOT0 IIpeIMeTa
Pa3nen 1. TenJioBble AiBJIEHUS
1.1 | Crpoenue u cBoiicTBa 6 OcHOBHbBIE TIOJIOKEHUS Habiroienue 1 mHTEpIpeTaIus ONbITOB,

BEIIECTBA

MOJIEKYJIIPHO-KUHETUYECKOI
TEOPUU CTPOECHMSI BEILIECTBA.
Macca u pazmepsl aTOMOB U
MOJIeKyJ1. OTBITHI,
MOATBEPKIAIOIIHE OCHOBHBIE
10JIOKEHUSI MOJIEKYJISIPHO-
KHHETUYEeCKOU Teopuu. Mojenu
TBEPAOTO, JKUIAKOTO U
ra3o00pa3HOro COCTOSHUMN
BemiecTBa. Kpucrammueckue u
amopdusble Tena. ['paden — HOBBII
MaTepuai s HOBbIX TEXHOJOTHUH.
TexHomoruu noayyeHus
HCKYCCTBEHHBIX aJIMa30B.
OOBsicHeHHE CBOICTB

ra3oB, KUJAKOCTEN U TBEPABIX TEIHA
OCHOBE TI0JIOKEHUI MOJIEKYJIIPHO-
KUHETHUYECKON TEOPHHU.
IToBepxHOCTHOE

HaTsHKEHHUE, CMauyMBaHUeE,

CBU/IETEIILCTBYIOLINX 00 aTOMHO- MOJIEKYJIIPHOM
CTPOCHUU BEIECTBA: OIBITHI C PACTBOPECHHEM
pa3IMYHbIX BelecTB B Boje.Penenne 3a1a4 o
OLICHUBAHHIO KOJIMYECTBAATOMOB MJIM MOJICKYJI B
enuHuIe 00bEMa BellecTBa.

Habmronenue u 00bsicHeHne OpOYHOBCKOTO JIBHYKEHUS,
sABIeHUs UG HY3UN U pa3Iuuui MeXly HUMU Ha
OCHOBE ITOJIOKEHUH MOJIEKYJISIPHO-KHUHETUIECKOM
TEOPHH CTPOCHUSBEILECTBA.

OObsicHEHNE OCHOBHBIX pa3jINuuii B CTPOCHUHUTA30B,
KUIKOCTEN U TBEPABIX TEI

C UCTIOJIb30BAHUEM TTOJIOKEHHIA MOJIEKYIISIPHO-
KHHETHYECKON TEOPUHU CTPOEHHSI BEIIECTBA.
[IpoBeneHne OMBITOB IO BHIPAITUBAHHIO
KPHCTAJIJIOB TIOBAPEHHON COJIM MITH caxapa,Io
OOHapYKEHHIO IEHCTBUS CHIT MOJIEKYIISIPHOTO
HNPUTSKEHUS.

[TpoBenenue u 0OBSICHEHUE OTBITOB,




KaIllWUISIPHBIE SIBICHUS.

TemuoBoe pacimupenue u

c)KaThe. 3aBUCUMOCTb JIaBJICHUATa3a
oT 00bEMa, TemIepaTypbl

JEMOHCTPHUPYIOITUX MTOBEPXHOCTHOE HATSKCHHE,
KanWUIAPHBIC SBJICHUS U SBJICHUECMAYMBAHMUS.
N3mepenue cuitbl MOBEpXHOCTHOTO HATSKCHUS.
OOBsICHEHUE POJIU KaTUJUISPHBIX SBICHUI

JUTSI TIOCTYIUICHHS BOABI B OPraHU3M PACTCHH.
HaGmroienue, mpoBeieHne U 00BSICHEHHE OIBITOB TI0
HAOJIFOZICHUIO TEIIJIOBOTO PACHIUPEHUS T'a30B,
KuaKocTer U TBEPABIX Tel.O0bsICHEHNE COXPAaHSHUS
00BEMa TBEPABIX TEI, TEKYUECTH KUIKOCTH (B TOM
YUCJIe PA3HUIIBI

B TEKYUYECTH JUISI Pa3HBIX KUAKOCTEN),

JIaBJICHHS Ta3a.

[IpoBeneHue ONbITOB, AEMOHCTPUPYIOIIUX
3aBUCHUMOCTb JIABJICHUS BO3/yXa OT €ro o0bEMaun
HarpeBaHUs WM OXJIKICHUS, U UX

00BsACHEHNE Ha OCHOBE aTOMHO-

MOJIEKYJIIPHOTO YYEHHS.

Pemenne kauecTBEHHBIX 3a/1a4 HA OCHOBE aHAIM3a
MPaKTUYECKUX CUTYallUl, CBA3aHHBIXCO CBOMCTBAMU
ra3oB, JKMJIKOCTEU U TBEPIBIX

Tel
1.2 | TemnoBsle mpoueccs 33 Temmnepatypa. CBa3b O6ocHOBaHME MPABUI U3MEPEHUS
TEMIIEpPaTyphI CO CpeHel TEMIIepPaTypHhI.

KUHETUYECKOHN dHEPruen

TEIUIOBOTO JIBUKEHUS YACTHII.
TemneparypHble mkansl. BHyTpenHsis
sHeprusi. CriocoObl H3MEHEHHS
BHYTPEHHEN DHEPTUM . TEIIONEpeaaya u
coBepIeHne padoTel. Bubt
TEIUIONEPEIayu: TEIIONPOBOJHOCTb,
KOHBEKIIUS, U3TydeHre. Buasl
TEIUIONEPEIauy B IPUPOJE U TEXHUKE.
HeoOpaTuMocTh TEMI0BBIX NPOIECCOB.
KonunuecTBo Tennotel. Y nenpHast

CpaBHeHUE pa3INYHbIX CIIOCOO0B U3MEPEHUS
TEMIIEPATYPhI U IITKAJI.

HaoOmoaenue u 00bSICHEHHE OIBITOB,
JIEMOHCTPHUPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTUU TeJa B pe3yabTaTe Teruionepenayn upaboTsl
BHEIIHUX CHUJI.

Habmoaenue u 00bsCHEHUE OIBITOB,
00CYyKJIeHUE TPAKTHICCKUX CUTYAIIUH,
JEMOHCTPHUPYIOMIUX Pa3INYHbIC BUIBI
TEIUTONEPEIavH: TETUIONPOBOIHOCTD,
KOHBEKIIHIO, U3JIy4eHUE.




TEIUIOEMKOCTE BEIECTBA.

TemnooOMeH U TEII0BOE paBHOBECHUCE.

3akon HeroToHa- Puxmana.
VYpaBHeHue TermioBorodananca.
[InaBnenue u oTBEpAEBaHUE
KPUCTAINTNYECKUX BEIIECTB.

VY enpHas TENI0TA IUIABJICHUS.
[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue.
Kunenue. Y nenpHas Temnora
napoo0Opa3zoBaHusl. 3aBUCUMOCTh
TEMIEPATyphbl KUTICHUS

0T aTMOC(epHOTO JTaBICHUS.

Hacki1ieHHbIM 1 HEHACBIIICHHBIMITAP.

Brnaxnocts BO3ayXa.
DHeprus TOILIMBA. Y JebHas
TEIJIOTAa CTOPaHUs.

Pemenne kaueCTBEHHBIX 33]1a4, CB3AHHBIXC
U3MEHEHHUEM BHYTPEHHEW dHEpPruu Teia B
pe3yNbTaTe Terionepeaadn u padoThl BHEITHUX
CHIL

Habmotenue 3a CKOpOCThIO U3MEHEHUS
TEMIEPaTypbl BOABI IPU €€ OXJIaXKICHUH.
HccnenoBanue siBneHUS TEII000MEHA

P CMEIIMBAHUU XOJIOJHON U ropsiueil BOJBI.
Ha0uroieHre ycTaHOBJICHHSI TEIIJIOBOTO PABHOBECHS
P COMPUKOCHOBEHHUH TEI

C pa3HOM TeMIEPATypPOH.

Omnpenenenue (M3MepeHNE) KOIMYECTBA
TEIUIOTHI, TOJIYYEHHOT'O BOJOU

IPU TEIIO0OOMEHE C HArpeThIM METAJUIMYECKUM
VTHHIPOM.

Onpenenenue (M3MepeHNe) yaeIbHOI
TETIIOEMKOCTH BEILIECTBA.

Pemenue 3aay, CBSI3aHHBIX C BHIYHCIEHUEM
KOJIMYECTBA TETUIOTHI M TeTIIOEMKOCTH

IIpU TEII000OMEHE.




[TpuHIMIBI pabOTHI TEMJIOBBIX
neuraresneit. KIT/[ Trerooro
asurarens. TermioBsle IBUraTeInu
3alUTa OKPYKAIOLIEH CPEB.
TeroBsle IOTEPU B TEILIOCETSX.
3aKOH COXpaHEHMsI U IIPEBPALLCHUS
SHEPIUu

B MEXaHUYECKUX U TEIIOBBIX
poueccax

AHanu3 cUTyaluil NpakTHYeCcKOro UCIOIb30BaAHUS
TETUIOBBIX CBOWCTB BELIECTB MIMATEPUAIIOB,
HaIpUMep, B LIEJISX SHEProcOepeKeHus:
TEIUIOU30JISILINSL, SHEprocOeperaroniie KpbIiiu,
TEPMOAKKYMYJISITOPHI U T. A. MiccrnenoBanue
SIBJICHUW UCTIApEHUsI UKOHICHCAlUU
Pa3IMYHBIX )KUIKOCTEH.

OObscHEHNE SIBICHUN UCTIapEHUs U
KOHJICHCAllUU Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YYEHHUSI.

Pemenne kaueCTBEHHBIX 3a/1a4 U aHAIIU3
MPAKTHYECKUX CUTYAllUid, CBSI3aHHBIX

C SIBJICHUSIMU UCTIAPCHUS U KOHJICHCAIUH.
Hab6mronenue u 00bsicHEHUE Tpo1iecca
KUIICHUS, B TOM YHCIIe 3aBUCUMOCTH
TEMIIEPATYPHI KUTICHHS OT JIaBJICHHUS.
Omnpenenenue (M3MepEeHNE) OTHOCUTETHHOM
BJIQKHOCTH BO3JyXa.

Habmoienue npoiecca miaBieHHs
KPUCTAITMYECKOT 0 BEIIECTBA, HAIPUMED, JTbA.
CpaBHeHUE MPOLIECCOB TIIaBJICHUS
KPUCTATUICCKHUX TEJ U Pa3MATUCHUSTIPH
HarpeBaHUU aMOPQHBIX Te.

Omnpenenenue (M3MepeHUE) yAEIbHOM TEMIOThI
TUTABJICHUS JIhJIA.

OObsicHEeHUE SIBICHUI TUTaBIICHUS U
KpUCTAJTU3allii Ha OCHOBE aTOMHO-




MOJIEKYJISIPHOI'O YYEHHS.
Pemenue 3aa4, CBA3aHHBIX C BBIYMCICHUEM
KOJIMYECTBA TEIUIOTHI B IIPOLIECCAX TEIUIONEepeaadn
IIPY IUIABJICHUH U

KPUCTAJNIN3aLUH, UCIIAPEHUH U KOHACHCALUU. AHAIIN3
CUTyalui IPAKTUYECKOTO IPUMEHEHUSSABICHUN
IIJIABJICHUS U KPUCTAJUIM3ALUU, HAIIpUMED, ITOTyYEHUe
CBEPXYMCTBIX MAaTEPHAIIOB, COJIEBAsI IPEIIKA U JP.
AHanu3 paboThl U 0OBSICHEHUE PUHIIAIIA

JEICTBUS TEIJIOBOIO ABUTATES.

Pemrenne pacu€THbIX 3a/1a4 Ha BBIYUCIICHUE
KOJIMYECTBA TEIJIOTHI, BBIICIIAIOIIEr0Cs

IIpY CTOPAHUH PA3JIMYHBIX BUIOB TOILMBA, HKII/I
JIBUTATEJIS.

[Iporno3upoBanue u o0Cyx)aeHHE

JKOJIOTHYECKHX MTOCIIEICTBUM UCIIOIb30BAHMS
JBUTATEJIEH BHYTPEHHETO CTOPAHMS, TEINIOBBIXU
TUAPOIIEKTPOCTAHIINMN.

Omnpenenenne MOIHOCTH TEIUIOBBIX TOTEPh. AHAJIN3
OCHOBHBIX IIPUYMH TEIUIOBBIX TOTEPHB TEIUIOCETSX.
OneHka TemIoBbIX OTEPh B MPOCTHIX

MEXaHUYECKUX MPOoLeccax Ha OCHOBE 3aKOHA
COXpaHEHUs U IIPEBPAILECHUS YJHEPTUU

B MEXaHUYECKUX U TEILIOBBIX IIPOLIECCax

Uroro no pazneny
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Pa3znen 2. 3J1eKTpnqec1me U MAaroHuTHbIC SIBJICHUSA

2.1 | DnekTpuueckue 9
3aps/bl. 3apsKEHHbIE
TeJa U ux
B3aUMO/ICVCTBHUS

DnekTpusanus Tei. J[Ba poaa
AIEKTPUUYECKUX 3aPsII0B.

B3aumopeiicTBue 3apsiKEHHBIXTEN.

3akon Kynona.
DJIEKTPUYECKOE TOJIE.

Hanpssk€HHOCTB 271€KTPUYECKOT OITIOII.

[IpunHnmn cynepno3uun
BJIEKTPUYECKUX TTOJEN

(Ha Ka4eCTBEHHOM YPOBHE).
Hocurenu snekrpuueckux
3apsAa0B. DIEeMEHTAPHBIH
JIEKTPUUECKUN 3apsI.
Crpoenue aroma.
[IpoBOAHMKY, TUINEKTPUKU U
MIOJIYTIPOBOJIHUKH. 3aKOH
COXPAHEHHUS NEKTPUYECKOTO
3apsaa

HabntoneHue 1 npoBeieHUE ONBITOB

I10 IEKTPU3ALNHU TEN IIPU COTPUKOCHOBEHNUU U
WHIYKIIEH.

Habmtonenue u 00bsicHeHHE B3aUMOJICHCTBUS
OJTHOMMEHHO U Pa3HOMMEHHO 3apsyKEHHBIX TEJI.
Pemenue 3a1a4 ¢ UCIIOJIb30BaHUEM 3aKOHA
Kynona.

OObscHeHre IpUHIUIA JEHCTBUS
JIEKTPOCKOIA.

OObsicHEHUE SIBICHUN 3JIEKTPU3aLUU IPU
COIIPUKOCHOBEHUH TN M MHAYKIHUEHC
UCIIOJIb30BaHUEM 3HAHUM O HOCUTEISX
JIEKTPUUECKUX 3apPsJI0B B BELLIECTBE.
PacnioznaBanue u 00bsiICHEHUE SIBJICHUI
JIEKTPHU3AlMY B TIOBCEAHEBHOM XKHU3HHU.
HaGmronenne n 00bACHEHHE OIBITOB,
WITIOCTPUPYIOIIUX 3aKOH COXPaHEHHUs
ANEKTPUYECKOTO 3aps/a.

HaGmtonenne u oOBSICHEHUE OIBITOB IO
MOJICITUPOBAHUEO CHJIOBBIX JMHHAN
ANEKTPUYECKOTO ITOJIA.

HccnenoBanue 1eiCTBUS AIEKTPUIECKOTO MTOJISTHA
HPOBOJHHUKH U JUIIEKTPUKH.

Pemenue 3a1a4 Ha pUMeHEHUE 3aKOHA
COXPAaHEHHUs AIEKTPUUECKOT0 3apsiia




2.2

ITocTosHHEBINI
3JIEKTPUYECKHUIN TOK
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DJIEKTPUYECKUH TOK. Y CIIOBUS
CYILIECTBOBAHUS JIEKTPUUECKOTOTOKA.
HcTouHMKH TOCTOSTHHOTO TOKA.
JIerCTBUA DIIEKTPUYECKOTO TOKA
(TeruIoBOE, XMMHUYECKOE, MATHUTHOE).
DNEeKTPUYECKUM TOKB METalJIax,
KUIKOCTAX U razax. DJIEKTpUIecKast
uernb. Cuiia Toka. IJIEeKTPUIECKOE
HaIpsiKEHUe.

AMIiepMeTp U BOJBTMETP B LIETIH
IIOCTOSIHHOT'O TOKA.

ConpoTHuBieHNE IPOBOIHUKA.

VY nenbHOE CONPOTUBIICHHE

BellecTa. 3akoH Oma

JUISl y4acTKa LIETIH.
[TocnenoBarensHOE N

rapajieIbHOE COETUHEHUE
npoBoaHuKOB. JJIC B ienu
MOCTOSIHHOTO TOKa. 3akoH OMais
nonHo# uenu. [IpaBuna

Kupxroga. Pacuér nmpocTsix
3JIEKTPUYECKUX LIETEN.

Henunennblie 351eMEHTHI.

PaboTa u MotHOCTH

3JEKTPUUYECKOTO TOKA. 3aKOH
Jxoynsa-JIeHna. DmekTpuyecKruenenu
Y IOTPEOUTETH ITEKTPHUECKOM
sHepruu B 6bITy. KopoTkoe
3aMbIKaHUE

HaGmronenue pa3auyHbIX BUOB ACHCTBUS
ANEKTPUYECKOTO TOKA U OOHAPYKCHHUE dTHXBH]IOB
JNIEUCTBYS B [IOBCEIHEBHON KU3HU.

COopKa U HCTIBITAaHHUE DIIEKTPUICCKON TSN
ITOCTOSTHHOT'O TOKA.

N3mepenue cuiibl Toka aMIepMETPOM.

H3MepeHue 3eKTpUIeCKOro HalpsKeHUS
BOJIbTMETPOM.

[IpoBeneHue U 0OBICHEHUE ONBITOB,
JEMOHCTPUPYIOUTUX 3aBUCUMOCTh

3JIEKTPUYECKOI'O CONPOTUBIICHUS ITPOBOJHUKA OT €0
JUTMHBI, TIJIOIIAH TOTIEPEYHOT0 CEUEHUIU MaTepual,
ONpeJIeJICHUE YIETbHOIO CONPOTUBIICHUS IPOBOAHUKA.
HccaenoBanne 3aBUCHMOCTHY CHIIBI TOKQ,
MIPOTEKAIOIIETO Yepe3 pe3ucTop,

OT CONIPOTHUBIICHUS PE3UCTOPA U HATIPSKEHUSHA
pe3ucTope.

[TpoBepka nmpaBuiIa CIOKEHUS HAMIPSHKEHUUTIPU
MOCJIEIOBATEIbHOM COEIMHEHUH JIBYX

PE3UCTOPOB.

[IpoBepka npaBuia Jyist CUIIBI TOKA

TMIPH MMapajuieIbHOM COSIMHEHUU PE3UCTOPOB. AHAN3
CUTYAIMI OCIEI0BATENILHOTO U MapaiIeIbHOrO
COEIMHEHHUS TIPOBOJHUKOB

B JJOMAIIIHUX JIEKTPUUECKHUX CETSX.

Pemenue 3anmau ¢ ucnoiap3oBanueM 3akoHa OMan
(dhopmMyI pacuéra MEeKTPUIECKOTO

COTIPOTHUBIICHUS TIPH TIOCIIEIOBATEIIHHOM U
napajieIbHOM COEAMHEHUU TPOBOIHUKOB.
Onpenenenne 3/]C u BHyTpeHHETO

CONPOTHUBIICHUS UCTOYHUKA TOKA.

[TpoBepka BeimoaHEeHUs 3aK0Ha OMa s

MOJHOM IICTIH.

DKCMEPUMEHTATLHOE TOATBEPKACHUE TPABUJIT




Kupxroda.

Pewenue 3aay ¢ ucnonb3zoBanueM 3akoHa Omanis
IIOJTHOU LICTIH.

Omnpenenenue paboThI AIEKTPUIECKOTO TOKA,
IIPOTEKAIOILEr0 YEPE3 PE3UCTOP.

OrnpenenieHne MOIIHOCTH 3JIEKTPUUYECKOTOTOKA,
BBIJICIIIEMOM Ha PE3UCTOPE.

[IpoBepka runoTessl: IpH MOCIEI0BATEILHOM
COCIMHEHUH JIAMIIOYKH U ITPOBOJIOYHOTO PE3UCTOpa
HaIPSKEHUS CKIIAbIBAIOTCA.

N3yuenune BOIbTAMIIEPHBIX XapaKTEPUCTHK
HEJIMHEWHBIX 3JIEMEHTOB (JIaMIIbl HAKATHBaHMUS,
HOJIyTIPOBOJJHUKOBOT'O JIM0/1a).

Omnpenenenue KIIJ] HarpeBarensi.

OObsicHeHre yCTPONCTBA U IPUHIUTIA JECHCTBUS
JOMAITHUX JIEKTPOHATPEBATEIbHBIXIIPUOOPOB.
OO0bsicHeHHEe TPUYUH KOPOTKOTO 3aMbIKaHUS U
MPUHIMUIIA IEUCTBUS TUIABKUX MIPEIOXPAHUTEIIEH.
Pemenue 3aa4 ¢ UCIIOJIb30BaHUEM 3aKOHA
Jxoynsa-Jlenna.

Ha6nronenne BOSHUKHOBEHHS DJIEKTPUIECKOTOTOKA B
JKUJKOCTH, B Tase.

N3yueHne neicTBUs AIEKTPUIECKOTO TOKA




2.3

MarauTHEBIC ABJICHUS
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[TocTostHHBIE MArHUTHI.
B3anmonaeicTBre NOCTOSTHHBIX
MarHuToB. MarauTHoe mnoue.
MarnuTHOe noje 3eMiu U ero
3HAYEHUE N7 )KU3HU Ha 3emyie. OnbIT
Opcrena. MaruutHoe nosue
3JIEKTPUYECKOro Toka. OnbIT AMmepa.
[Ipumenenue

3JIEKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MarHUTHOTO TTOJISI Ha
MPOBOJHUK C TOKOM. CunmaAmiiepa

U OlIpeJieIeHUE €€

HalpaBJIeHUs. DIEKTPOJIBUTaTEIb
MOCTOSIHHOTO TOKA.

Hcnone3oBanue

3JIEKTPOABUTATEEH

B TEXHUYECKUX YCTPOMCTBAXHU Ha
TpaHCIopTe

I/ICCJ'IGI[OBaHI/Ie MAarouTHOI' O BSaHMOHeﬁCTBHH
IIOCTOSAHHBIX MarHuToOB.

I/ISY‘ICHI/IC MArauTHOTIO IIOJIA IMMOCTOSAHHBIX MAI'HUTOB IIPpH
nux OGT:CIII/IHCHI/II/I u paSI[eJIeHI/II/I.HpOBGI[eHI/IC OIIBITOB II0

BU3YyaJIN3al[UU T0JIs IOCTOSIHHBIX MAarHUTOB.
HccnenoBanue 1elcTBYS 2JIEKTPUYECKOIO TOKaHa
MarHUTHYIO CTPEJIKY.

[IpoBenenue onbITOB, AEMOHCTPUPYIOLIUX
3aBUCUMOCTb CHJIbI B3aUMOJECICTBUSA KATYIIKUC
TOKOM M MarHuTa OT CWJIbl M HAIIPaBJICHUS TOKA B
KaTyIIKE.

AHanM3 CUTYyaluil MPakTHUYEeCKOTo MPUMEHEHUS
JNEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPONCTBAX, MPOMBIIIEHHOCTH, MEAUIIIHE).
N3yueHune neiicTBUS MarHUTHOTO MOJISIHA
MPOBOJIHUK C TOKOM.

KoncTpynpoBanue u uzyuenue paboThbl
3JIEKTPOJBUTATEIIS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEpe3
3JIEKTPOJIBUTATENb OT HANPSHKEHUS HA HEM.
OObsicHeHre TPUYHH HEBBIMOIHEHUS 3akoHaOMa.
N3amepenne KII/I asexkTpoaBuraTensHoOM
YCTaHOBKH.

N3yueHne nmpakTHUeCKUX NPUMEHEHUN
ANEKTPOABUTATENEH (TPAHCTIOPT, OBITOBBIE
YCTPOMCTBA U JI.)




2.4 | DnekTpoMarHuTHas
HUHIYKIUS

OnbiThl Papajes. SABnenue
ANEKTPOMArHUTHOW HHTYKIUH.
[IpaBuio Jlenua.
Dnekrporereparop. CriocoObl
MIOJIy4EHUS JIEKTPUYECKOM
SHEPruu. DJIEKTPOCTAHLIUN

Ha BO300HOBIIIEMBIX UCTOYHHKAX
SHEPTUH. DKOJIOTHYECKUE TTPOOIIEMBI
SHEPTETHKHU.

TonnuBHBIC 2JIEMEHTHI U
AJIEKTPOMOOUITH

[IpoBeneHue OMBITOB MO UCCIET0BAHUIO
SIBJICHUS 3JIEKTPOMArHUTHON WUHTYKITHH:
UCCJIEJIOBAaHNE U3MEHEHUN 3HAYCHUS U
HaIpaBJICHUs] UHAYKIIMOHHOTO TOKA.

H3ydeHue neicTBuUs AeKTporeHeparopa
IOCTOSIHHOTO TOKA Ha MOJICIIU.

AHanu3 npoleccoB U pPelIeHNe KaueCTBEHHBIX3a/1a4,
CBSI3aHHBIX C MPEOOPA30BAHNEM MEXAHHYECKOM
SHEPTUU B IEKTPUUECKYIO

Ha AJICKTPOCTAHIIMSIX PA3TUIHBIX THUIIOB

(Ha HEBO30OHOBIIIEMBIX U BO30OHOBIISIEMBIX
MCTOYHUKAX SHEPIUn)

Hroro no pasaciny
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[ToBTOpenue n 0600mEeHNE

Cucremaruzanus u 00001IeHnEe
MPEAMETHOTO COJICPIKAHHS U OTbITA
NeSITeTbHOCTH, IPUOOPETEHHOTO TIPU
n3yuyeHUHKypca ¢pu3nku 8 Kiacca
yriyOaEHHOTO YPOBHS

(BkstOUast pabOThl U ONBITHI U3 TIEPEUHEH K
pazzaenam Kypca 8 kimacca) B yCIOBUSX
CaMOCTOSITEIILHOTO IUTAHUPOBAHMS MIPOBEICHUS
UCCIIeIOBaHMs, BBIOOPa M OOOCHOBAaHUS MeETOJA
U3MEpPEHUs BETUYNH, COOPKU

9KCIIEPUMEHTAIbHONW YCTaHOBKH.

BrinonHenue npo6aeMHbIX 3a/1aHUH TPAKTUKO-
OPUEHTUPOBAHHOI'O XapakTepa (3a1aHus

10 €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH ),B TOM

YHUCIIE 3aJaHUHN C MEKIIPEIMETHBIM

coJiepKaHueM; paboThl HaJ TPYNIOBBIMU  WIIH
WHJIMBUYQJIIbHBIMU ~ MPOEKTAMH, CBSI3aHHBIMU C
coJiepKaHueM Kypca (pU3MKH 8 Kilacca

yII1yOJI€HHOTO YPOBHS

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




9 KJIACC

No
/o

Haumenosanue
pa3liesioB U TEM
y4eOHOr0 IpeIMeTa

KonnuectBo
4acoB

[IporpamMMHoOe conepkanue

OcHOBHEBIE BUJBI JCATCIIBHOCTH 06yqafonmxca

Paszgen 1. Mexannueckue siBJIC€HHSA
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Mexanuueckoe
IIBKEHUE U CIIOCOOBIETO
OIIMCAaHUuA

30

MexaHn4eckoe JBHKEHUE.
MarepuanpHas Touka. CriocoObl
OMHUCaHUsI MEXaHUYECKOTO
JBUKCHHUSI: TAOJIMYHBIH,
rpaduuecKuil, aHATU THICCKH.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO JBUKECHHUS.

BGKTOPHI)IG BCJIMYHMHBI, OIICpAlIMUC

BCKTOpaMH, IIPOCKIKWHU BEKTOpPA.

Pagunyc-BekTop MarepuaibHON TOUKH,

IepeMeIEeHUE
Ha IJI0OCKOCTH. PaBHOMEpHOE
IIPSIMOJIMHENHOE IBUJKEHUE.
HepasHomepHOE npsiMOJIMHEWHOE

JABHMOXKCHUC. CpeI[HSISI 1 MI'HOBCHHAsA

CKOpPOCTb Tefa
IIPY HEPABHOMEPHOM JBH)KEHHUHU.
VYckopenune. PaBHOyCKOpeHHOE
MIPSIMOJIMHENHOE IBUKEHUE.
Yckopenue cBOOOTHOTO MaIeHUs
Onbite ["anunes.

I'padmueckas naTEpnpeTarys
YCKOpEHUS, CKOPOCTH,
MIPOMIEHHOIO ITyTH U
NepeMeIeHus s
MPSIMOJIUHENHOTO JIBUKEHHUS.
JIBr>keHue Tesa, OpOoIIeHHOT 010
YTJIOM K TOPU30HTY.

JIBM>KEHHE IO OKPYKHOCTH.
JIuneliHas CKOpOCTb, YIIIOBas
CKOpPOCTb, IEPUOJ] M YAaCTOTa
oOpallieHus Mpu paBHOMEPHOM
JBUKEHHUHU 110 OKPYKHOCTH.
CKOpOCTh M yCKOpEHUE

Amnanus u 00CyX/1eHIe Pa3INYHbIX IPHMEPOB
MEXaHUYECKOTO IBUKEHUSI.

OO6cyxaeHne rpaHul] IPUMEHUMOCTH MOICIH
«MarepualibHas TOUKay.

Onucanue peaabHbIX CIy4aeB MEXaHUYECKOIO
JBUKEHUS pa3IMYHBIMU crioco0amu (ypaBHEHHE,
Tabnuna, rpapuk).

AHanu3 )KU3HEHHBIX CUTYaIlNi, B KOTOPBIX
IPOSIBIISIETCS OTHOCUTEIBbHOCTh MEXaHUUECKOT O
JIBUKCHHUSI.

HaburoieHne MexaHn4ecKoro IBUKEHUS Tela
OTHOCHUTEIIHO Pa3HbIX TN OTCUETA.

CpaBHeHue MyTeil U TpaeKTOPUI JIBUKEHUS OJTHOTO U
TOT0 € TeJa OTHOCUTEIHHO PAa3HBIXTEN OTCUETA.
Ananus tekcra ['anuies 00 OTHOCUTEIbHOCTH
JIBUKCHUSI; BBITIOJIHEHUE 3aJaHHH 110 TEKCTY
(CMBICIIOBOE UTEHUE).

Omnpenenenne cpeHe CKOPOCTH CKOJIbKECHMUS
OpycKa WM IBM)KCHUS IIapuKa 10 HAKJIOHHOU
TUIOCKOCTH. AHaJIN3 U 00CYKI€HUE CITIOCOOOB
MPUOKEHHOTO OTIPEACIICHUSI MTHOBEHHOM
CKOPOCTH.

Onpenenenne CKOPOCTH paBHOMEPHOTO
JBUKEHHS (IIapUKa B KUAKOCTH, MOJENN
ANEKTPUYECKOT0 aBTOMOOWJIS U T. 11.).
Onpexenenue nyTu, MPOMIEHHOTO 32 JaHHBIN
MIPOMEXYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpaduKy 3aBUCIMOCTH TTYTH PaBHOMEPHOTO
JBIDKEHUS OT BPEMEHHU.

OO6cyxneHre BO3MOKHBIX MTPUHIIUIIOB JEHCTBHS
MPUOOPOB, H3MEPSIOIINUX CKOPOCTH(CITUIOMETPOB).
Brluucnenue nytu u CKOpoCTy Mpu
PaBHOYCKOPEHHOM TMPSIMOJIMHEHHOM JBUKEHUHUTENA.
OrnpezenieHne MPOIEHHOTO TyTH U YCKOPEHUSI
JBUKEHUSI TeJia 10 rpa@uKy 3aBUCUMOCTH




IIPU IBUKEHHUH 110 OKPYKHOCTH.

CKOPOCTH PaBHOYCKOPEHHOT'O
NPSIMOJIMHEMHOTO IBUYKEHUS TeJa OT BPEMEHHU.
OrnpezenieHne yCKOPEHUs Tena npu
PaBHOYCKOPEHHOM JIBUKEHUHIIO

HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTY ITyTH OT BPEMEHUIIPU
PaBHOYCKOPEHHOM JIBHKCHUHU

0e3 HayaJIbHON CKOPOCTH.

[IpoBepka runoressl:

€CJIM [IPU PABHOYCKOPEHHOM JIBH>KECHUH

0€3 HaYaJIbHOM CKOPOCTH IMYTH OTHOCSITCSI KaKpsiJI
HEYETHBIX YUCET, TO BpEMEHA OJMHAKOBBI.
WccnenoBanue nBukeHus Teia, OpoLIEHHOrO 110/
YIJIOM K TOPU30HTY.

W3mepenue neprosia 1 4acToThl OOpalIeHUsTeNa
10 OKPY>KHOCTH.

Pemenue 3agau Ha onpeneneHne
KMHEMAaTUYECKHUX XapaKTePUCTUK

MEXaHUYECKOTO BUKEHHUS PA3IMYHBIX BUJIOB.
Pacnio3naBanue u npubIMKEHHOE OMMCAHUE
Pa3IUYHBIX BUJIOB MEXAaHUYECKOTO JIBUKEHUS B
IpUpoJie U TEXHHUKE (Ha IpuMepax CBOOOIHO
TMaJIAIOIIUX TeJl, TBUKEHHUS )KUBOTHBIX,

HEOECHBIX Tell, TPAHCIOPTHBIX CPENICTB U 1. )
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BzaumoaerictBue Ten
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Bexrop cuibl.
PaBHOelicTBYIOIIAS cHta.
IIepBeb1it 3ak0H HproTOHA.

Bropoii 3akon HeroToHa.

Tpernii 3akoH HproTOHA.

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

Cuna TpeHus: cuiia TpEHHUS
CKOJIbJKEHUS, CUJIa TPEHUS TIOKOS,
JpyTue BUIbI TPEHUS.
KoadduumenT tpenusi.

JIBu>KeHHE TeJ IO OKPY>KHOCTHUIION
NEUCTBUEM HECKOJIBKUX CUI.3aKOH

EepHy.]'IJ'H/I U TIOABEMHAS CHia Kpblia.

CoBpeMeHHbIE JIeTaTelIbHbIC
anmnaparsl, cya

Ha MOJABOJIHBIX KPBUIbSIX, AHTUKPBLIO
Ha CKOPOCTHBIX aBTOMOOUIISIX.
JBu>keHue nmoe3gaHa MarHUTHOM
MOYILKE.

Cuia TSKECTH U 3aKOH
BCEMUPHOI'O TATOTECHUS.
JIBr>KeHue Ten BOKPYr
TPAaBUTALIMOHHOTO LIEHTPA

(B TOM 4uCIIE IUIAHET BOKPYT
Connua). [lepBas kocMuueckas
ckopocTbk. HeBecoMocTh 1
MEPETPy3KH.

PaBHOBeCHE MaTepuanbHOI
TOUYKH. AOCOIIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpAOrO TENIA

C 3aKPEIUVIEHHON OCBIO BPALLICHUS.
MowmeHnT cuinsbl. LlenTp TskecTn

Habmtonenune u o0CyX1eHIE ONBITOB

C IBMKEHHEM Teja IPU YMEHbBIIECHUU BIUSHUSIAPYTUX
TEJI, MPEMSATCTBYIOIIUX JBIKEHUIO.

Amnanu3 tekcta ["anuies ¢ onucanrem

MBICJICHHOTO SKCIIEPUMEHTA,

00OCHOBBIBAIOLIETO 3aKOH HHEPIUH;

BBITTOJIHEHUE 3aJIJaHHI IO TEKCTY

(CMBICITOBOE UTEHHE).

OO6cyxaeHre BO3MOKHOCTH BBITIOJIHEHUSI3aKOHA
MHEPLIUY B PA3IMYHBIX CHCTEMax OTCYETA.
HaGmronenue u o0Cyk/1eHe MEXaHUYECKUX SIBJICHUH,
MPOUCXOSIINUX B CUCTEME OTCUETA

«Tenexxkay npu e€ paBHOMEPHOM U

YCKOPEHHOM JABM)KEHUU OTHOCUTEIHHO

KabuHeTa (PHU3HKH.

JleiicTBHSI ¢ BEKTOpAaMU CHIL: BBITIOJIHEHHE

3aJJaHHIA TIO CIIOKEHUIO M BEIYUTAHUIO BEKTOPOB.
Habmtonenne u/uinm npoBeieHre OIBITOB,
JIEMOHCTPHPYIOIIUX 3aBUCUMOCTb YCKOPEHUSTENA OT
NPUI0KEHHOM K HEMY CHJIBI U MaCChITENA.
Pemrenne konmnmyecTBEHHBIX M KAYECTBEHHBIX3a/1a4 C
UCIIOJIb30BaHUEM U3YUYE€HHOI'0 MaTepHara.

AnHanm3 1 00bsICHEHNE SBIICHHUH

C UCTOJIb30BaHUEM BTOPOro 3akoHa HproTOHA.
Onpenenenne KECTKOCTU NPY>KUHBI.

Amnanu3z cutyanui, B KOTOPBIX HaOIIOAAI0TCS
ynpyrue aepopmanuu, u uX o0bsCHEHHE

C UCTOJIb30BaHKEM 3aKoHa ['yka.

HccnenoBanme 3aBUCUIMOCTH CHITBI TPEHUS
CKOJIBXKEHUS OT CHUJIBI HOPMAJILHOTO JIaBJICHUS.
OOcyxaeHne pe3yabTaToB HCCIIEJOBAHUSI.
Omnpenenenue ko UIMEHTa TPEHUS

CKOJIBKECHUSI.

W3mepenune cuitbl TpeHUs TIOKOSI.

AHann3 NPaKTUYECKUX CUTYallU M pEllICHHE 3a]1ay,




CBSA3aHHBIX C JIBU)KCHUEM Tell
10 OKPY>KHOCTH IO/ IEUCTBUEM CHJI TPEHUSIWIH
YIPYTOCTH.

AHanu3 IBUKEHUS TeJ TOJIBKO MO IE€UCTBUEMCHUIIBI
TSHKECTH — CBOOOTHOTO TTaJICHHUS.

OObscHEeHNE He3aBUCUMOCTH YCKOPEHUS
CBOOOHOTO MAJICHUs OT MacChl TeJa.

[IpoBenenue 1 0ObSICHEHUE OIBITOB,
JIEMOHCTPUPYIOIIHNX JECHCTBUE 3aKOHA

bepnymnu.




1.3

3aKOHBI COXPaHEHUS

15

Nmnynsc tena. MI3mMeHeHue
UMITyJbca. IMITysIbC CUJIBL.
Yupyroe u HEynpyroe
B3aUMOJEUCTBUE. 3aKOHBI
W3MEHEHUS U COXPaHEHUS
uMmIynesca. PeaktuBHoe
JBUKEHUE.

Mexannueckasi paboTa U MOIHOCTb.
Pabora cui TsbKeCTH, yIpyrocTH,
Tpenusi. CBSI3b SHEPTUU U PAOOTHI.
[TorenmanpHas 3HEprus Teina,

IIOJHATOT'O HaJ ITIOBEPXHOCTBIO 3CMJIN.

[TorenmanpHast 3HEPTUs CKATON
npyxuHsl. KunetndeckassHeprus.
Teopema

0 KHHETUYECKOU YHEPIUH.

3aKOH U3MEHEHHUS U COXPAHEHUS
MEXaHUYECKON HEPTUn

Habmtonenue u 006cykKaeHrE OIBITOB,
JEMOHCTPUPYIOIIUX Mepeiady UMITYJIbCa

MIPU B3aUMOJICHCTBUHU TEJ, 3aKOH COXPAHECHUS
UMITyJIbCa MpU aOCOIIOTHO YIIPYTrOM U HEYIPYTrOM
B3aUMOJICICTBHU TEN.

AHanu3 cuTyaluii B OKpY>Karomie )Ku3HUC
HCII0JIb30BAHNEM 3aKOHA COXPAHEHUS UMITYJIbCA.
PacnioznaBanue sBiieHUsI pEaKTUBHOTO

JBIKEHUS B IPUPOJIC U TEXHUKE.

[IpumeneHue 3aK0Ha COXPAHEHUS UMITYJIbCA AJIs
pacuéra pe3yJabTaToB B3aUMOICHCTBUS TeI(HA
npUMepax HEeyNnpyroro B3auMoACUCTBUSA, YIIPYTrOro

LOCHTPAJIbHOI'O B33HMOIIGI7[CTBPI$I ABYXOJWHAKOBBIX TCJI,

OJIHO U3 KOTOPBIX
HEMOABUKHO).

Omnpenenenue paboThI CUIIBI TPEHUSTIPH
PaBHOMEPHOM JIBI)KCHHUH TeJla 10
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIIPYTOCTH HpPHU
noabéMe rpysa c HCIIOJIb30BaHUEM
HETIOJBMXKHOTO W TIOJABUKHOTO  OJIOKOB.
OrnpeneneHne MOITHOCTH.
DKCIEepUMEHTATBLHOE CPAaBHEHUE U3MEHEHUS
MIOTEHIIMAIIbHON U KHHETHYECKOU dJHEPTUU
TeJanpy JIBUKEHUH 110 HAKJIOHHOM TUIOCKOCTH.
DKcnepuMeHTalbHask MPOBEpKa 3aKOHA
COXpaHEHHUS MEXaHWYECKON IHEPTUN

pu cBoOOIHOM majieHuu. [IpumeHenue
3aKOHA COXPAHECHHS MEXaHUYECKON

SHEPTUHM JUIsl pacuéra

MOTEHIIMAIBLHON U KUHETUYECKON YHEpPTUITENA.
Pemienue 3a1ay ¢ uCnonb30BaHUEM 3aKOHA
COXpaHEHUS MEXaHWYECKON YHEPTUHU
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Pa3znen 2. MexaHHYeCKHe KOJIe0AHUsI M BOJTHBI

2.1 | Mexaunueckue 8
KoJIeOaHus

KonebarenpHoe nBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: epuo/, 4acToTa,
amrIuTyaa. ['apMoHndeckue
KojeOaHus. 3aTyxarolme
kojeOanus. BeiHy)aeHHbIe
kosieOanms. Pe3onanc.
MareMaTtuyeckuil ¥ IpyKUHHBIHI
MasTHUKH. [IpeBpanienne sHeprun
MIPHU K0J1e0aTeIbHOM JABHKEHUN

HaOmroaenue koaebaHuii o1 I€MCTBHEM CHIT
TSDKECTH U YIIPYTOCTH U OOHAPY)KEHHE TI0T00HBIX
KoJieOaHUi B OKPYXKAIOIIEM MHPE.

AHanu3 koyie0aHui rpy3a Ha HUTH UHA

npyxune. OnpeneieHne 9acToThl

KoJIe0aHUI MaTeMaTH4EeCKOr0 U MPYKUHHOTO
MasITHUKOB.

HaOmronenne u 00bsICHEHUE SIBIICHUS

pe3oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIA

KOJICOAHUH IMOABEIICHHOTO K HUTH IPYy3a0T

JUIMHEI HUTH.

HccnenoBanue 3aBUCUMOCTH TIEPHOIA

KoJIe0aHUH MPY>KUHHOTO MasiTHUKA OT MacChIrpys3a.
[TpoBepka HE3aBUCUMOCTH TIEPHO0/1a KOJICOAHUIUTPY3a,
MOABEIICHHOT'O K JICHTE, OT MaCChI

rpy3a.

Habmonenue u o0Ccyx1eHHe OTBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCMOCTD TIEpHO0/Ia
KoJIe0aHUH MPY>KUHHOTO MasiTHUKA OT MacChIrpy3a
KECTKOCTU NPYKUHBI.

[IpumeHeHne MaTeMaTUYECKOTO W MPYKUHHOTO
MasSTHUKOB B KaueCTBE MOJENEH JJId ONUCAHMS
KoJeOaHuil B OKPYKAIOIIEM MHUPE.

Pemenue 3ama4, CBA3aHHBIX C BEIYUCIEHUEM HITH
OILICHKOM 9acTOTHI (Meproja) KoueOaHui.

N3mepenue yckopeHus CBOOOTHOTO

MaicHUs




2.2

MexaHn4ecKue BOJIHBI.
3BYyK

10

Mexanuyeckue BoiHbI. [IpoonabHbIe
U nonepeunbie BoHbl. CBOMCTBA
MEXaHWYECKUXBOJIH: UHTEPPEPCHITUS
i1

nudpakmus. J[muHa BOTHBI 1
CKOPOCTb €€ pacipoCTpaHEHUS.
MexaHn4yecKkue BOTHBI B TBEPIOMTEE,
CEIICMUYECKIE BOJHEI.

3Byk. Pacnpoctpanenue u
OTpaXkeHue 3ByKa. [ pOMKOCTh 3ByKa
1 BBICOTa TOHA. Pe30HaHCB aKycTHKeE.
Wudpassyk u

yInbTpa3ByK. VMcnonabs3oBanue
yIIBTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTHIX

OO6Hapy>keHue 1 aHAJIU3 BOJTHOBBIX SIBJICHUIB
OKPY’KaIOIllEM MUDPE.

Habumonenue pacnpocTpaneHus Mpo10JIbHBIX U
MONEPEYHbIX BOJH (Ha MOJIEIH) U
oOHapyKeHHE aHAJIOTUYHBIX BUJIOB BOJIHB
pupoae (3BYK, BOJISHBIE BOJIHBI).
[TocTanoBKa OMBITOB MO HAOJIIOICHUIO
UHTEepPEepeHINN U TUPPAKIUN BOJTH HA
MOBEPXHOCTHU BOJIBI.

Boruncnenue JUIMHbBI BOJTHBI M CKOPOCTH
pacrpocTpaHeHHs 3BYKOBBIX BOJIH.
HaburoieHue siBneHus oTpakxeHus 3ByKOBbIX
BOJIH. Perienue 3a7a4, CBsI3aHHBIX

C pacnpoCTpaHEHUEM U OTPAKEHHUEM 3BYKaB
pa3IMYHBIX Cpeaax.

AHanu3 JaHHBIX O perucTpaluu
3eMJIETPSCEHNI U B3PBIBOB C TOMOLIBIO
CECMUYECKHUX BOJIH.

OKCIIEpUMEHTAILHOE OIPENIETICHUE IPAHNLL
YacTOTHI CIBIIIMMBIX 3BYKOBBIX KOJIEOAHUI.
HabmtoneHne 3aBUCMMOCTH BBICOTHI 3BYKa OT
4acTOTHI (B TOM YHUCIIE C UCIIOJIb30BAaHUEM
MY3BIKaJIbHBIX HHCTPYMEHTOB).

Habntonenue u o0ObsicHEeHNE SIBICHUS
aKyCTHUYECKOI'O PE30HAHCA.

AHanu3 OpUrHHaIBLHOTO TEKCTA,
MOCBSIIEHHOTO UCIT0JIB30BAHUIO 3BYKa

(wm ynpTpa3ByKa) B TEXHUKE (9XOJIOKAIIHS,

YJIBTPA3BYK B MCAUILIUMHE U le.); BBIIIOJIHEHHE3aJaHUi 110

TEKCTY (CMBICIIOBOE UTEHUE)
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Paznen 3. D1eKTpOMarHuTHOE MoJie U JJIEKTPOMATHUTHBIE BOJTHBI




3.1 | DnekTpoMarHuTHOE 6 DIEeKTPOMarHuTHOE TOJIE. [MocTpoenue paccyxaeHnid, 000CHOBBIBAIOLIIX

noJje u DNeKTPOMarHUTHBIC BOJHBI. B3aMOCBSI3b EKTPUIECKOTO0 U MAarHUTHOTO MOJICH.

JIEKTPOMAarHUTHbIE CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH. DKCepUMEHTAIbHOE N3Y4YEHHUE CBONCTB

BOJIHBI [Ixana 31eKTpOMar HUTHBIXBOJIH. 3JIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE C
Ncnons3oBanue MTOMOIIBI0 MOOMITBHOTO TeNeoHa).
AIIEKTPOMArHUTHBIX BOJH AHanu3 peHTTeHOBCKIX CHUMKOBYEIOBEUECKOTO
JUISL COTOBOM CBSI3H. opraHusma.
Papnonokarms. Kocmugeckas AHanu3 TEKCTOB, ONMCHIBAIOIINX TPOSBICHUS
CBSI3b. 3JIEKTPOMArHUTHOTO U3JLyYEHUs B IIPUPOJIE: JKUBBIE
DNeKTpoMarHuTHas pupoaa OpraHHU3MBl, H3JIy4eHUS] HEOECHBIX TeN(CMBICIOBOE
cBeta. CKOpOCThH CBETA. YTEHUE).
BonHoBBIE cBOiicTBa cBeTa: [IpoBeneHue u aHaIN3 OIBITOB,
uHTepPEepeHIus 1 JUPPAKITISI JEMOHCTPUPYIOUTUX UHTEPPEPEHITUIO U

TU(PPaKLHUIO CBETA.

Pacnio3naBanue 1 aHanu3 pa3aInyHbIX

IPUMEHEHUH 3JIeKTPOMAarHUTHBIX BOJHB

TEXHHUKE.

Pemienue 3a1a4 ¢ ucnonb3oBanueM Gpopmyi

IJI1 CKOPOCTH DJICKTPOMAroHuTHBIX BOJIH,AJIMHBI BOJIHBI U
4acTOTHI CBETA

Hroro no pazneny 6

Pasznen 4. CBeTOBBI€ AIBJICHHUS




4.1

3aKOHEBI
pacrnpocTpaHeHHUs
cBeTa

JlyueBas Mopenb cBeTa M
reoMeTpuyecKas OTTHKA.
Hcrounuku cBera.
[IpsimonHENHOE pacpocTpaHEHHE
cBeta. 3atmenust ConHua u JIyHsl.
Otpaxenue ceta. [1nockoe
3epKajio. 3aKOH OTPa)KEHUs CBETA.
[TocTpoenue n3obpaxeHu,
c(hOPMHUPOBAHHBIX 3EPKAJIOM.
[Ipenomiienue cBeta. 3aKoH
npenomienus ceera. [lonnoe
OTpa)keHUE CBETA.

Hcnonn30BaHue IMOJTHOIO OTpPaXCHUS B

OIITHYCCKHUX CBCTOBOAAX,
OIITOBOJIOKOHHAsCBA3b

HaGuroienne onbIToB, IEMOHCTPUPYIOIIHX
SIBJICHUE TIPSIMOJIMHEHHOTO pacIpOCTPaHEHUs CBETa
(BO3HUKHOBEHUE TEHU U MOJIYTEHH), U UX
UHTEPIIPETALNs C UCTIOIb30BAHUEM MOHATHUS
CBETOBOI'O JIyya.

OObsicHeHHE U MOJIETTUPOBAHUE COTHEYHOTO U
JIYHHOTO 3aTMEHHIA.

HccnenoBanue 3aBUCUMOCTH yTila OTPAKEHHS
CBETOBOI'O Jy4a OT yrJja MaJeHUsl.

N3ydenue cBOCTB M300paxeHus B IIIOCKOM
3epkane. Habnooenue u 00vscHeHue onvimos

10 NOIYYeHU0 U300PAd’CEeHULL 8 BOCHYMOM U
8bINYKIIOM 3€PKANLAX.

Habmoienue u 00bsICHEHHE OTIBITOB 110
PEIIOMJICHUIO CBETA HA TPAHUIIC PA3THYHBIX

Cpell, B TOM YHCJIE ONBITOBC BHYTPEHHUM
OTpaKEHHEM.

N3yyenne npuHIUIa 1eHCTBUS ONITUYECKOTO
CBETOBO/JIA.

HccnenoBanue 3aBUCUMOCTH yTiia MPEIOMIICHHS OT
yTJIa MaJIeHus CBETOBOTO JIy4aHa TPAHHUIIE «BO3TYX—
CTEKJIO».

Pacrio3naBanue SBJICHHIA OTPAKCHUS U
PETOMIICHUS CBETA B MOBCEAHEBHON KU3HU. AHAIIN3
1 OOBSICHCHHE SIBJICHHS ONITHYSCKOTOMUPAXKA.
Pemenue 3amad ¢ MCOIH30BAHUEM 3aKOHOB
OTpa)KCHHUS U MPEIIOMIICHHSI CBETa




4.2 | JIuH3BI ¥ OITHYECKHUE 6 JIuHza, X011 Jy4yei B JIMH3E. [Tonyuenue n300pakeHH ¢ ITOMOIIIBIO,
npuOopbI dopMyia TOHKOU JIMH3BI. cobuparorieii 1 paccenBaromie mun3. OnpeaencHue
[TocTpoenue n3o0paxeHui, (hOKYCHOTO pacCcTOSTHUS U ONTHYECKON CHIIBI
c(OPMHPOBAHHBIX TOHKOW JIMH30M. cobuparorieit 1uH3bI. Perenue 3a1a4 Ha TOCTPOCHHE
Onruyeckas cucteMa M300paKeHUIB cOOMparolell 1 paccerBaromen
¢doroanmnapara, MUKPOCKOIA U JUH3aX.
Teneckona. I'na3, kak onTuyeckas Pemenue 3anau Ha npuMeHeHHE HOPMYITBUIMH3BIL.
cucrema. AHanu3 ycTpoHCcTBa U MIPUHIIMIIA AEUCTBUS
bin30opykoCTh 1 JabHO30PKOCTh HEKOTOPBIX ONTUYECKUX MTPUOOPOB:
¢oroamnmapara, MUKPOCKOIIA, TEJIECKOTIA.
AHanu3 siBIeHUN OIU30PYKOCTH U
JAJIbHO30PKOCTH NPU U3YYEHUH MOJIEIH I71a3a,
NPUHIMIA JCHCTBUS OUKOB
4.3 | Pasnoxenune 06e10ro0 2 Pasnoxxenue 0eoro ceera B HaOmronenne u 00ObICHEHHE OIIBITOB
CBCTa B CIICKTP CIICKTD. OnbiThl HhtOTOHA. I10 Pa3JIOKEHUIO 0eJI0ro CBeTa B CIIEKTD.
Croxenne CrieKTpatbHbIX Habmonenne u 00bsCHEHUE OIBITOB
1BeToB. Jlucnepcus ceera 10 IIOJY4EHUIO O€JI0ro CBeTa MPH CI0KEHUUCBETA
Pa3HbIX [[BETOB.
IIpoBesneHue n 00bsCHEHHE OIBITOB
10 BOCIIPUSTHIO IIBETA NIPEAMETOB IIPU UX
HaOJII0IeHUH Yepe3 IIBETOBbIE (PUIIBTPHI
(LBETHBIE OYKH)
Hroro no pazneny 16

Pa3zgen 5. KBanrToBble ABJIeHUA




5.1

Ucnyckanue u
MOTJIOIIEHUE CBETA
aToOMOM

OmnbiTel Pesepdopna u
IJIaHEeTapHasi MOJIeNIb aTOMA.
Mogens aroma bopa.
Hcnyckanue u NorioiieHue cBera
atromoM. KBanTel. JInHeiiuaTeie
CIIEKTPBI

Ob6cyxaenue nenu onsiToB Pesepdopaa no
HCCJIEJOBAHUIO aTOMOB, BBIJIBUYKEHUE

THIIOTE3 O BO3MOXKHBIX PE3YJIbTaTaX OIBITOB

B 3aBUCUMOCTH OT MPEIIO0IAaraeéMoro CTpOeHUsaTOMOB,
(hopMyIIpOBaHKE BEIBOJIOB

U3 Pe3y/IbTAaTOB OIBITOB.

OO6cyxaeHre NpPOTUBOPEUNH TUIAHETAPHOM
MOJIEIM aTOMa U OCHOBAaHUU AJis TUIIOTe3bl bopa
0 CTaIMOHAPHBIX OPOUTAX AMEKTPOHOB.M3yueHue
CHEKTPOB U3Iy4eHUS U morioiieHus. M3yuenue
CIIEKTPOB Pa3IMYHbIX ra30B. Habmonenue
CIUIOIIHBIX U TMHEWYATBIX CIIEKTPOB U3JIyUEHUS
pasznuuHbIX BeniecTB.O0bsICHEHNE TMHEHYAThIX
CIIEKTPOB

U3ITY9CHUS




5.2

Crpoenue aToMHOTO
saapa

PagnoaktuBHOCTh. Anbda-, OeTa-u
ramma-usnydenus. CTpoeHue
aToMHOro sjpa. Hyknonnas Mmojens
aATOMHOTO sI/Ipa.

W3oTomnbl. PagnoakTuBHEIS
npesparieHus. [lepuon
nojypacrnaaa aTOMHBIX SIIIEP.
JelicTBue paguoakTUBHBIX
W3J1y4YCHHUH Ha KUBbBIC

OpraHu3MBbl. 3alluTa

OT PaJMOAKTUBHOTO U3TyUCHHUS

OO0cyxeHre BO3MOKHBIX THIIOTE3 O MOJIEIISIX
CTpOEHHUS si/Ipa.

OrnpezenieHne cocTana siep Mo 3aJaHHBIMMACCOBBIM U
3apsI0BBIM YHCTIAM U

T10 MOJIOKEHUIO B IEPUOANYECKON CUCTEME
3JIEMEHTOB.

[Tpumeps! aHanM3a U3MEHEHHSI COCTaBA SPa UETO
MOJIO’KEHUS B IEPUOAUUECKON crcTeMe IpH
PaTMOAKTUBHOCTH.

HccnenoBanue TpeKoB: U3MEPEHUE SHEPTUU
YACTHIIBI IO TOPMO3HOMY ITyTH

(o hoTorpadusim).

Habumonenue tpekos B kamepe Buibcona. M3yuenune
paboThl CU€TUNKA HOHU3UPYIOIIUXU3ITYICHUH.
Perucrparus u3irydeHus mpupoIHbIX

MUHEPAJIOB U MPOIYKTOB.

N3mepenue pagnoakTUBHOTO QoHA.
OO6Hapy>keHue u u3MepeHue
paauanmoHHOrooHa ¢ MOMOIIBIO

JO3UMETPA, OLIEHKA €r0 UHTEHCUBHOCTH.

Amnann3 OMOJIOTHYECKUX H3MEHCHUI,
MPOUCXOSIINX MO TEHCTBUEM

PaMOAKTUBHBIX U3TyICHUH.

[Tpumepsl nCTIONB30BaHUS PAIHOAKTUBHBIX
W3y4YCHHUI B METUIIMHE

5.3

H,Z[CpHBIe pcaKknuuu

SnepHble peakuy. 3aKOHbBI
COXpaHEHHUs 3apsAJ0BOIO U MAaCCOBOIO
qucell. JHEPIHsl CBSI3UATOMHBIX SAJIED.
Cas13b Macchl ¥ dHepruu. Peakuun
CUHTE3a U JieeHus anuep. ctounuku
sHepruu CoJHIIA U 3BE3I.

SnepHas sHepreTuka.
DKoJ0ru4ecKue npooaemMbl

SIIEPHOM YHEPIEeTUKH

[Ipumepsl UCTIONB30BaHMS 3aKOHOB COXPAaHEHHS
MACCOBBIX U 3ap${)10131>1X qUCCIIAJIA Ol'[pe)IeJ'IeHI/Iﬂ
PE3YNIbTATOB SIICPHBIX PEaAKIIMii; aHATH3
BO3MOXXHOCTHU UJIN HCBO3MOKXHOCTH H}IGpHOﬁ
peaxiuu.

OO6cyxaeHre MepCreKTHB UCTIOIb30BaHUs
YIPaBISIEMOTO TEPMOSIEPHOTO CUHTE3A.
OO6cyxaeHne IKOIOTHIECKUX MPoodIeM 1
MIPEUMYILECTB, CBA3AHHBIX C A1EPHON
SHEPreTUKOMN




Uroro no pazneny

16

IToBTOpHTEIBLHO-0000IAKO NI MOAYJIb

6.1 | Mexanuueckue 6 Cucremaruzanus 1 00001ene Pemenue 3a1a4u, OTHOCSAITUXCS K Pa3aeity
SIBJICHUS MPEIMETHOTO COACPKAHUS U OIBITA «MexaHU4YeCKue SIBIICHUS .
(TTOBTOPUTEIBHO- NEATEIILHOCTH, TPHOOPETEHHOTO TIPU BeinosiHeHue 1a00paTOPHBIX paObOT M OIBITOB 10
00001Iaroui M3YYCHUUMEXaHUYECKHX SBJICHHUI Ha MEXaHWYECKHUM SIBICHUSAM (BKIIIOYasi paOOTHIN OIBITHI
MOJTYJIb) yriyOJICHHOM YpOBHE, IMOJATOTOBKA K U3 MIEPEUHs K pa3zelly) B YCJIOBHUSIX CAMOCTOSATEIBHOTO
OCHOBHOMY TOCYJIapPCTBEHHOMY TUTAHUPOBAHMSI POBEICHUSCCIICIOBAHS, BRIOOpA U
JK3aMeHy 000CHOBaHHUS METOIAN3MEPCHHS BEIMYMH, COOPKH
o pusmuke IKCIIEPUMEHTAIILHOW YCTAHOBKH
6.2 | TemnoBble sIBICHUS 3 CucremaTu3zaius 1 0000IICHHIE Pemienue 3a1ay, OTHOCSAIIUXCS K Pa3aeity
(TTOBTOPUTEIBHO- MPEIMETHOTO COACPKAHMS M OIIbITA «TennoBele ABIEHUSI.
00001Iaroui NEeSATeILHOCTH, TPHOOPETEHHOTO TIPH BrimonHeHue 1a00paTOpHBIX paOdOT U OIBITOB T10
MO/TYJIb) W3YYCHUHUTEIUIOBBIX SIBIICHUI TEIUIOBBIM SIBJICHUSIM (BKJIIOYasi paOOTHI M OIBITHI M3
Ha yrIyOJICHHOM YPOBHE, NEPEYHs K Pa3/ieNy) B yCIOBUSIX CAMOCTOSATEIHHOTO
MOJIOTOBKA K OCHOBHOMY IUTAHUPOBAHMS IIPOBEICHUANCCIICIOBAHMS, BRIOOPA 1
rOCy/IapCTBEHHOMY dK3aMEHY 000CHOBaHHUS METOJJaN3MEPCHHSI BEIMINH, COOPKH
o pusuke 9KCIIEPUMEHTANIBLHON YCTaHOBKU
6.3 | DaekTpoMarHUTHbBIE 3 CucreMaru3anus 1 0000IIeHHE Pemenue 3ama4, OTHOCSIIMXCSA K pa3aeny
SIBJICHUS MIPEIMETHOTO COACPKAHKS M OIBITA «DJIEKTPOMATHUTHBIC SIBJICHHSI.
(TTOBTOPUTEITHHO- NEeSTeNIbHOCTH, TPUOOPETEHHOTO TPHU Brimonnenue nabopatopHbIX paboT

00001IaroIINI MOTYJIb)

HU3YUYCHUHUIJICKTPOMArHMTHBIX
SIBJICHUH Ha YTIyO0JIEeHHOM YPOBHE,
MOJITOTOBKA K OCHOBHOMY
roCylapCTBEHHOMY 3K3aMEHY 110
¢buznke

1 OIIBITOB I10 3JICKTPOMAardHMuTHBIM ABJICHHUAM
(BKITIOUast pabOTHI M OMBITHI U3 TTEPEYHS

K pa3fieny) B yCIOBHUSIX CAMOCTOSATEIILHOTO
TUTAHUPOBAHUS IIPOBEICHHSI MCCIIeIOBaHUS,
BBIOOpA U 0O0CHOBAHUS METO/1a U3MEPEHHUS
BEJIMYUH, COOPKH SKCIIEPUMEHTAIBHON
YCTAaHOBKHU




6.4 | CBeTOBBIC SBJICHHS
(MOBTOPUTENBHO-
00o0IaroHii
MOJYJIb)

1 Cucremaru3zanus u 00o01eHne
HPEIMETHOTO COCPKAHKS U OIIbITA
JEATeIILHOCTH, TIPHOOPETEHHOTO TIPH
U3y4YCHUUCBETOBBIM SIBJICHHI

Ha yrIIyOJICHHOM YPOBHE,
MOJIrOTOBKA K OCHOBHOMY

rOCY/IapCTBEHHOMY SK3aMEHY
1o (pu3nKe

Pemenue 3agau, OTHOCAIIUXCA K pa3Aeily
«CBeTOBBIE SIBICHUSY.

Brimonnenue nabopaTopHBIX paboT M OMBITOB IO
CBETOBBIM SIBJICHUSAM (BKJIIOYast paOOTHI U OIIBITHI U3
HEepEeUHs K pa3Jielly) B YCIOBUSAX CaMOCTOSITEIBHOTO
IUTAHUPOBAHHMS ITPOBEJICHNS HCCIIEIO0BaHMUs, BEIOOPA U
000CHOBaHHUS METOIAU3MEPEHUS BETUYNH, COOPKH
9KCIIEPUMEHTAIBHON YCTaHOBKH.

6.5 | IloBropenue u
000011IEHNE

Cucremarusanusa 1 0000IIeHne
MPEIMETHOTO COACPKAHMS M OIbITA
NEeSTSIbHOCTH, TPHOOPETEHHOTO TIPH
M3Y4EHUHBCETO Kypca PU3UKU
yriyOIEHHOTO YPOBHS, MOATOTOBKA
K OCHOBHOMY I'OCYJIapCTBEHHOMY
9K3aMeHy 10 (pU3UKe

Pabota ¢ TekcTamu (PU3NYECKOTO COJIEPIKAHUSIIIO
Kypcy QHU3UKH YriTyOIeHHOTO YPOBHSL.
BeinonHenue npo6aeMHbIX 3a1aHUH TPAKTUKO-
OpPUEHTUPOBAHHOTO XapakTepa (3a1aHus 1o
€CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH), B TOM UYHUCIIE
3a/IaHUM C MEKIIPEIMETHBIM

COJIepKaHUEM.

Pabora Hag rpynmnoBsIMU WM MHIUBUAYATbHBIMU
POEKTaMH, CBSI3aHHBIMUC COIEp)KaHUEM Kypca
¢u3HKHN yriyOaeHHOTOo

YPOBHSI
Hroro nio pazgeny 17
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOTPAMME

OnexTpoHHbIE (U POBLIE)
0o0pa3oBaTesIbHbIE PECYPCHI

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