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OenepasibHas  paboyas mnporpamMmma o ydyeOHOMY mpeaMmery  «Dusmkay
(yrmyOnéHHblii ypoBeHb) (mpeameTHas o0nacth «ECTECTBEHHO-HAYUHBIE TPEAMETHD))
BKJTFOUYAET MOSICHUTENBHYIO 3aTUCKY, COACPKaHUE 00yUEHU S, INTAHUPYEMBIE PE3YIIbTATHI
OCBOEHMS TPOrPaMMBI MO (PU3UKE, TEMATUYECKOE MJIAHUPOBAHUE.

[TosicHuTENBHAS 3AMMCKA OTPAYKAET OOIIME LETU U 334a4K (PU3HKH, XaPAKTEPUCTUKY
NICUXOJIOTHYECKAX MPEANOCBHUIOK K €€ U3YUYECHUI0 00YYarOLIMMHUCS, MECTO B CTPYKTYpe
y4eOHOr0 IJlaHa, a TakKe MOAXOAbl K OTOOpY COAEp)KaHUs, K OMNPEIACIICHUIO
TUTAHUPYEMBIX PE3YJIBTATOB.

Conepxanne OOy4YEeHMs PACKpPBIBACT  COACPKATENbHbIE JIUHUM, KOTOPBIE
npeiaralTes A 0043aTeNIbHOTO M3YUYEHUS] B KQKIOM KJIACCE HA YPOBHE CPEIHETO
o0ero oOpazoBaHusl.

[InanupyeMble pe3ysibTaTbl OCBOCHUS MPOrpaMMbl MO (PU3MKE BKIKOYAIOT
JMYHOCTHBIE, METANPECAMETHBIE PE3YJIBTATHI 32 BECh MEPHOJ OOYYECHHsS HA YPOBHE
cpeaHero oduiero oOpa3oBaHMsl, & TAKXKE NPEAMETHBIE JOCTHKCHHS OOYyYarOIIErocs
3a KOKIbIA roJ 00yUYeHUs!.

HOACHUTEJIBHAA 3AITNCKA

[TporpamMma mo (pu3Kke HA YPOBHE CpemHEro odmero oOpa3oBaHus pa3padoTaHa
HA OCHOBE TMOJOXKECHWA ©W TpeOOBaHWII K pe3ysbraraM OCBOCHUS OCHOBHOMA
oOpazoBarenbHO mporpammel, npeactaBieHHbX B @I'OC COO, a takxke ¢ y4éToM
dbenepanbHoil paboueii mporpaMMbl BocuTaHus M KoHIeniuu npenoiapanusi y4eoHoro
npeametra «Duznka» B 00pa3oBaTebHBIX OpraHuzanusax Poccuiickoit denepanuu,
PEATM3YIONINX OCHOBHBIE 00Pa30BaATEIBHBIE TPOTPAMMEBI.

[TporpaMmma 1o Qusuke ompenenser 00sA3aTeNbHOE MPEAMETHOE COJACPIKAHUE,
YCTAHABIIMBACT PEKOMEHIYEMYIO TOCIEAOBATEIBHOCTE W3YYCHHS TEM M Pa3lEiioB
y4e€OHOT0 MPEeAMETA ¢ YUETOM MEKMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TIOTUKA
y4eOHOT0 mporecca, BO3pacTHLIX 0COOEHHOCTEHN oOyyaromuxcs. [Tporpamma no gpusuke
OaéT MPEICTABICHHUE O LETSX, COAEPKaHUM, 00IIEH cTpaTerni 00y4eHHs, BOCIUTAHUS U
pa3BuTHs O0yUaArOUIMXCs CPEACTBaMU YUeOHOro npeamera «Ou3nka» Ha yriayOaéHHOM
YPOBHE.

Hzyuenne kypca (pu3MKu yrayOnEHHOrO YPOBHS MO3BOJISECT PEaM30BaTh 3a1a4M
npo(heCCHOHANTBHONM OPHEHTALMK, HAMPABIEHO HA CO3/IaHUE YCJIOBHMA ISl MPOSBICHUS
CBOMX MHTEIUIEKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH KaKIbIM OOYyYarOIIMMCS,
KOTOpPBIE ~ HEOOXOAWMBI  JJIi  MPOACIDKEHWST  O0pa3oBaHHMs B OpPraHM3aLMIX
npoeCcCUOHATHROTO  00pa30BaHUsS MO  PA3IMYHBIM  (PU3UKO-TEXHUYECKHM U
WH>KCHEPHBIM CIIENUAIBHOCTSIM.

B nporpamme mo (u3MKe ONMPENENstOTCS TUIAHUPYEMBIE PE3YJIBTAThl OCBOCHHS
Kypca (M3UKA HA YPOBHE CpeaHEro o0miero oOpa3oBaHMs.  JIMYHOCTHBIE,
METANPEAMETHBIC, TPEAMETHBIE (HA YIITyONEHHOM ypoBHE). HayuHO-MeTOA0I0rHYECKOM
OCHOBOI 17151 pa3paboTKu TPeOOBAHMI K TUYHOCTHBIM, METATPEAMETHBIM U MPEAMETHBIM
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pe3yapTaTaM 00y4Yaronuxcs, OCBOMBIIMX MPOrpaMMmy Mo (PU3MKE HA YPOBHE CPEIHETO
oOmero oOpa3zoBaHus Ha yriyOJEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-ICSATEIBHOCTHBIN
NOJXO/.

[TporpamMma no (pr3HKe BKIHOYACT:

NJIAHAPYEMBIE PE3YJIBTATHI OCBOEHUS Kypca (PU3MKH Ha YIITyOJEHHOM YPOBHE, B TOM
YHCJIE MTPEAMETHBIE PE3YJIBTATHI 110 TOAaM 00YUYCHHS,

coJepykaHue yueOHoro npeamera « u3nka» no rogam o0ydeHus;

TEMAaTUYECKOE TUTAHUPOBAHKE IO TOJaM O0yUYEHUSI.

[TporpamMma mo pu3MKe UMEET TPUMEPHBIN XapaKTEP U MOKET OBITh UCIIOJB30BAHA
YUUTENSIMHA (PU3UKHU TS COCTABIICHUS CBOMX PA0OUMX MPOTPAMM.

[TporpaMmma mo (pM3MKE HE CKOBBIBACT TBOPYECKYIO WHHUIMATHBY YUYMTENEH W
NPEIOCTABISACT BO3MOXKHOCTH JJIsl PEATM3alMU PA3IMYHBIX METOJANYECKUX MOIX0J0B
K NOPENoJaBaHuI0 (PU3MKKA Ha YriayOJNEHHOM YPOBHE NPH YCIOBHUM COXPAHEHHS
00s13aTEBHON YaCTH COACPKAHUS Kypca.

du3nka Kak Hayka 0 HaubOosee OOMMX 3aKOHAaX MPUPOJBI, BHICTYNAs B KQUEeCTBE
y4eOHOrO0 MpeIMETa B MIKOJIC, BHOCHT CYUICCTBCHHBIA BKJaJ B CHUCTEMY 3HAHWMN
00 oxpyxatomiem wmupe. IKkoapHBIA Kypc (U3MKM — CHCTEMOOOpPa3yrOIuMi
JUIsl ECTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIAMETOB, TOCKOJIBKY (PU3MUECKUE 3aKOHBI JIEKAT
B OCHOBE IMPOLECCOB M SBIICHWH, HM3y4acMbIX XHMHECH, OuWonoruei, (pusnueckoi
reorpadueii m actpoHomueld. Mcrmosib30BaHUE W AKTMBHOE NMPUMEHEHUE (DU3NUYECKUX
3HAHWHA OMPEACITIIO XapakTep U OYPHOE Pa3BUTHE Pa3HOOOPAa3HBIX TEXHOJOTHI B cdepe
SHEPreTUKM, TPAHCHOOPTA, OCBOCHUS KOCMOCA, TMOJYYCHHs HOBBIX MaTepHalioB
C 33JaHHBIMU CBOMCTBaMH. M3ydeHue (pu3HK1 BHOCUT OCHOBHOM BKIaa B JOPMUPOBAHUE
€CTECTBCHHO-HAYYHOH KapTHMHBI Mupa  oOydaromerocs, B  (popMHpoOBaHHE
YMEHUN MPUMEHSATh HAYYHBIA METOJ TMO3HAHUS MPHU BHIMOJIHEHUM UMM Y4EOHBIX
HCCIICIOBAHAN.

B ocHOBY kypca pu3uku Ha ypOBHE CPEAHEr0 0OIIEro 0Opa3oBaHus MOJIOKEH Psij
UJCH, KOTOPBIE MOKHO PACCMATPUBATh KAK MPUHIUIBI EI0 MOCTPOCHUSI.

Hoess uenocmuocmu. B COOTBETCTBUM C HEH KypC SBIACTCS JIOTMYECKH
3aBEPIIEHHBIM, OH COAEPKUT Marepual M3 BCEX PA3ACNoB (PM3HMKHM, BKIIOYACT Kak
BOMPOCHI KJTACCUYECKOM, TAK U COBPEMEHHOHN (DU3HKH.

Hoesn zenepanusayuu. B COOTBETCTBUM ¢ HEM MaTepuan Kypca GU3uKu 00ObEIMHEH
BOKpYr (u3nueckux Tteopuid. Benmymmm B Kypce sBasercs (QOPMUPOBAHUE
NPEICTABJICHUN O CTPYKTYPHBIX YPOBHSIX MaT€PUH, BEIIECCTBE U MOJIE.

Hoea cymanumapusauyuu. EE peammzanus mnpeanosaracT MCHoIb30BAHUE
TYMaHUTAPHOTO MOTEHIMANA (PU3NYECKOH HAYKH, OCMBICTICHUE CBSI3U PA3BUTUS (PU3UKH
C pa3BUTHEM OOMIECTBA, a TAaKXKE C MHUPOBO33PECHUYECKUMH, HPABCTBCHHBIMH W
SKOJIOTHYECKAMU MTPOOIIEMaMHU.

Hoesa npuxnaouoii nanpasrennocmu. Kypc (usuknm yrryOnéHHOrO YpOBHS
OPEANoaaracT 3HAKOMCTBO C IIMPOKHM KPYIOM TEXHUYECKUX W TEXHOJOTMYECKUX
NPUJIOKEHUI M3YYCHHBIX TEOPHN M 3aKOHOB. [Ipum 3TOM paccmaTpuBarOTCs Ha YPOBHE
OOLIMX MPEACTABICHUI U COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, M TEXHOJIOTHH.
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Hoes yxonozusayuu pean3yercs MOCPEACTBOM BBEICHHS SJIEMEHTOB COIEPYKAHUS,
NOCBAUIEHHBIX JKOJOTMUYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPBIE  CBSI3aHbI
C Pa3BUTHEM TEXHUKHM M TEXHOJIOTHIA, a Talkoke 0OCYKIeHUs MpoOsieM paluoOHAILHOTO
IPUPOIONOIB30BAHUS M SKOJOTHYECKONH OE30MACHOCTH.

OcBoeHUE CcOAEpKaHUsS TPOrpaMMbl MO (PU3MKE JOKHO OBITH MOCTPOEHO
HA MPUHIMNAX CUCTEMHO-ACATEIIbHOCTHOrO moaxona. [jis Qu3Mku peanusanusi dTUX
OPUHIUINOB 0a3upyeTcs Ha MCMOJIb30BAHUM CAMOCTOSITENIbHOTO SKCIEPUMEHTA Kak
MOCTOSIHHO JICHCTBYIOMIEro (pakTopa yueOHoro mpouecca. s yriayOaéHHOro ypoBHs —
3TO CHCTEMA CaMOCTOSITEILHOTO YYEHWYECKOTO JKCHEPUMEHTA, BKIKOYAKOIIETO
(pOHTAIbHBIE YUCHUUYECKUE OTBITHI P U3yUYEHUM HOBOTO MaTepuana, JadopaTOpHbIE
paGoTel M paboThl mpakTukyma. [Ipm 3TOM BO3MOKHBI JBa crocoda peanu3anuu
($U3NUECKOro mpakTUukyma. B mepBoM ciiyyae MpakTUKYM MPOBOAMTCS JIMOO B KOHIE
10 u 11 knaccoB, MO0 MOCJIE MEPBOTO U BTOPOTO MOJYTOIANA B Ka’K/IOM M3 3THUX KJIACCOB.
Bropoii cnocob — 310 uHTErpanus paboT NpakTUKyMa B CHCTEMY JJAOOPaTOPHBIX padoT,
KOTOPBIC TPOBOASATCS B MPOLECCEe M3yUYeHHs paszaeina (Tembl). [Ipu 3ToM moa pabotamu
NPAKTUKYMA TMOHUMACTCS CAMOCTOSATEIBHOE HCCICIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOrO BUAA O€3 MOMIArOBOM MHCTPYKIIHH.

B nporpamme no pu3Mke cucremMa yY4EeHHUYECKOTO SKCIEPUMEHTA, JTaOOPaTOPHBIX
pabdoT ¥ TMpaKkTUKyMa MPEICTaBlIeHA €IUHBIM TEpeYHEM. BBIOOp TeMaTHKu AJs 3TUX
BUJOB  YYCHHUYECKMX  MPAKTUUYECKUX  PAdOT  OCYLIECTBISETCS  yYACTHUKAMU
00pa3oBaTENBLHOrO MPOLECCa UCXO U3 OCOOEHHOCTEH MOYPOYHOTO MJIAHUPOBAHUS U
ocHauleHus kabuHeta pusuku. [Ipu 3ToM oOecneunBaeTes OBIAAEHUE 00YYArOIIMMUCS
YMEHUSMHU MTPOBOJIUTH MPSMbIC U KOCBEHHBIE U3MEPEHUS, UCCIICAOBAHUS 3aBUCUMOCTEH
(U3NUECKUX BETMUMH U TOCTAHOBKY OMBITOB MO MPOBEPKE MPEIOKEHHBIX TUIOTES.

Bonbliioe BHUMaHUE yIENSIETCs PEIICHUIO PAacUETHBIX M KAUECTBEHHBIX 3aad.
[Tpu 3TOM st PacyUETHBIX 33a4 MPUOPUTETOM SIBJISFOTCS 33Ja4d C SBHO 3aJaHHOM U
HESIBHO 33/1aHHON (PM3UYECKOM MOJIENbIO, TTO3BOJISIOIINE MPUMEHSTH U3YUYCHHbIC 3aKOHbBI
U 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszjeia Kypca, TaKk MU MHTErpUpys MPUMEHEHUE
3HAHW U3 pa3HbIX pa3aesoB. J{Jis KaueCTBEHHBIX 3a/1a4 TPUOPUTETOM SIBJISIOTCS 3a1aHUS
Ha OOBSCHCHHME/NPEACKA3aHUE TMPOTECKaHWUs (PU3MYECKUX SBJICHUA W MPOLECCOB
B OKPY’)KalOIICH >XKU3HU, TpeOyromue BhIOOpa (U3UYECKOW MOACIH JUIsl CUTyalluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa.

B coorBercTBum ¢ TpeboBanusmMu OI'OC COO k MaTepHATbHO-TEXHUYECKOMY
o0ecrnedeHnt0 y4eOHOoro npouecca Kype Gu3ukn yriyOnéHHOro ypOBHS Ha YPOBHE
CpeaHero o01ero o0pa3oBaHus JOKEH U3YYaThCs B YCIOBHUSAX MTPEAMETHOIO KaOMHETA.
B kaOunere (u3nku MTODKHO OBbITH HEOOX0AMMOE jJabopaTopHOE OOOPYI0BAHUE
IJIs BBIMOJIHEHHUS YKA3aHHBIX B MporpamMMmMe Mo (PU3MKE YUYEHUYECKUX OIbITOB,
Ja00paToOpHBIX pabOT U padOT MPAKTUKYMA, a TAKXKE IEMOHCTPAILMOHHOE 000PY I0BAHME.
JleMoHcTpannoHHOe 000pyA0BaHNE POPMUPYETCS B COOTBETCTBUM C MPUHIIMIIOM
MUHUMAJIbHOH  JTOCTATOYHOCTM M OOECMEUMBAECT TMOCTAHOBKY MEPEUMCICHHBIX
B MporpaMme Mo (PU3MKE KIIOYEBBIX IEMOHCTpALMi IJii MCCIECIOBAHUS HM3Y4YaeMbIX
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SBJICHUH W MPOLIECCOB, SMOUPHUYECKHAX U (PYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX
[IPUMEHECHUIA.

JlaBopaTtopHoe  00OpymOBaHME IS YUYEHUUYECKUX  MPAKTUYECKHX  padoT
(opMuUpyeTCs B BUAEC TEMATUUYECKUX KOMILJIEKTOB M O0ECIEUMBACTCS B PACUETE OAHOTO
KOMIUIEKTAa Ha JABYX oOOydaromuxcs. TeMaThdyecKue KOMIUIEKTB J1adOpaToOpHOro
000py1OBaHMS JOTKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM MUCIOJIb30BAHUHN aHATIOTOBBIX
U 1U(QPOBBIX MPUOOPOB, & TAKXKE KOMIBIOTEPHBIX H3MEPHUTEIBHBIX CHUCTEM B BHJE
1M (pOBBIX TAOOPATOPUH.

OCHOBHBIMU LENSIMM M3Y4YeHHsT (U3HKM B OOIIEM OOPA30BAHHUM  SIBJISIFOTCS:

(OpMUPOBAHKE MHTEPECA M CTPEMIICHHS OOYYArOLIMXCS K HAYYHOMY M3YYCHHIO
IPUPOJIbI, PA3BUTHE X HHTEIUIEKTYAIBHBIX U TBOPUYECKHAX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOAE TMO3HAHWUS W (POPMHUPOBAHUE
UCCJIEIOBATENBCKOTO OTHOIICHUS K OKPY KAIOLIUM SIBJICHHSIM,

(OpMUPOBAHKHE HAYYHOIO MHMPOBO33PEHMS KaK pe3yJibTaTa H3YUYCHHS OCHOB
CTPOCHMSI MATEPUH U (PyHAAMEHTATBHBIX 3aKOHOB (PU3HKH;

(bopMHpOBaHUE YMEHHA OOBSICHSTH SIBJICHWUS C MCHOJb30BAHUEM (PUBNUECKUX
3HAHWIA W HAYYHBIX TOKA3aTEIbCTB,;

(OpMUPOBAHKE NPEACTABICHUA O ponv (U3MKH JUIS  Pa3BUTHS JAPYTUX
€CTECTBEHHBIX HAYK, TCXHUKU U TEXHOJIOTUI;

pPa3BUTHE MPEACTABICHUH O BO3MOXKHBIX c(epax Oyaymeil mpodecCHoHaIbHON
JESATEIIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K JAJbHEHIIEMY OOYYEHHIO B 3TOM
HANpPaBJICHUM.

JlocTwkeHHEe 3THX LeNeid  00eCreurBacTCsl PEUICHHEM  CIAEAYIOINUX 3a4ad
B MIPOLIECCE M3YUYCHHSI Kypca (U3MKK HA YPOBHE CPEAHETO 00UIEr0 0Opa30BaHus:

OpUOOPETEHUE CUCTEMBI 3HAHW 00 OO0mMX (U3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSAX, BKIIOYAs MEXAHWKY, MOJECKYJIAPHYIO (PM3HKY, SJCKTPOAUHAMHUKY,
KBAHTOBYIO (DM3HKY M 3JIEMEHTHI aCTPOPU3NKH,

(OpMUPOBAHKUE YMEHWH MNPUMEHITh TECOPETUYECCKHE 3HAHUS MJIsi OOBICHCHUS
(u3nYeCKuX SBICHWA B TOPUPOAEC M Uil MPUHATHS NPAKTUUYECCKUX PEUICHUN
B ITOBCEIHEBHOM KU3HU,

OCBOEHHUE CNOCOOOB PEUICHMs PA3JIMYHBIX 337a4 C SIBHO 3aJaHHON (U3MUYECKOM
MOJIETIBIO, 3a7a4, MOAPA3YMEBAOIINX CAMOCTOITENBHOE CO3AaHne (PU3NUECCKON MOJIENH,
aJICKBAaTHOM yCIIOBHUSIM 3aJ]a4M, B TOM YHCJIE 3a7a4 MHKEHEPHOTO XapakTepa,

NOHUMAHUE (PU3UYECKUX OCHOB U IPUHLIAIIOB ACHCTBUS TEXHUUYECKUX YCTPOMCTB U
TEXHOJIOTMYECKHAX MPOLIECCOB, MX BIUSHUS HA OKPY KAOLIYIO CPEAY;

OBJIAJICHUE METOAAMH CaMOCTOSATENBHOIO TUJIAHWPOBAHWS M MPOBEACHUS
(U3NYECKUX HKCIEPUMEHTOB, aHAIM3a MU MHTEPIPETAUMUA UHPOPMALMH, ONPEACIICHUS
JOCTOBEPHOCTH TMOJIYYCHHOTO PE3YJIbTATA,

CO3MaHUE VYCIOBHA UIA Pa3BUTHS YMEHHUM IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH,

pa3BuTHE MHTEpeca K cdepaMm NpodecCHOHATbHOM NEATENBHOCTH, CBS3aHHOMN
¢ (PU3HUKOM.
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B cootBerctBun ¢ TpeboBanusmu OI'OC COO yrnyOnéHHBIA YPOBEHb MU3YUEHUS
yueOHOro npeameta « Du3nka» Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHusl BEIOMPACTCS
00y4aroIuMHCs, TUIAHAPYIOIIAMA TPOAOCIDKEHUE O0pa30BaHUs MO CHELHATBHOCTIM
(PUBUKO-TEXHUYECKOTO TPOPUIIS.

OO0wee Ynclio 4acoB, PEKOMEHIOBAHHBIX AJIsI M3YUYEHUsS! (PU3UKHU (YIITyONEHHBIN
ypoBeHb) — 340 yacoB: B 10 kinacce — 170 gacoB (5 yacoB B Henenmo), B 11 knacce —
170 gacoB (5 4acoB B HEJEIIO).

[Tpeanaraemelii B mporpaMme no pu3nke nepeyeHsb JJA0OPATOPHBIX U MPAKTUYECKUX
padoT ABNAETCS PEKOMEHIOBAHHBIM, YUUTEIb ACTAET BEIOOP MPOBEACHMS Ta00PATOPHBIX
padoT M OMBITOB ¢ YYETOM HHIMBUIYATBHBIX OCOOCHHOCTEH 00YyYarOIIMXCS.

B mnporpamMe mo (¢u3MKe KaKIOro Kiacca NpeaaracTcsi pe3epB BPEMEHM,
OTBOAMMBIN HA BAPUATHBHYIO YACTh MPOrPaMMBI, COACPX aHUE KOTOPOH (popMupyercs
y4YacTHHKaMK 00pa3oBaTesibHOr0 mponecca. JlrobOas pabouas mnporpamma JI0JKHA
NOJTHOCTBIO BKJIKOYATH B CE0s COAEPYKAHUE JAHHOM MPOrpaMMBbI MO (PU3HKKE.
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COAEPKAHUE OBYUYEHUA

10 KITIACC

Paznen 1. Hayunblii MeTox NO3HAHKSI IPUPOABI

duszuka — pyHIaMeHTaIbHas HayKa 0 npupoje. Hay4yHblii METO MO3HAHUS U
METOJIbI UCCIIENOBAHUS (PU3NUECKUX SIBJICHUH.

OKCIIEpUMEHT W TEOpHs B TpoLEecce TNO3HaHWs mnpupoasl. HaOmroaenuwe wu
SKCIEPUMEHT B (PU3HKE.

CrocoObl  m3MepeHus: (U3MYECKUX BEIMYMH  (QHAJIOTOBbIE W LU(POBBIC
WU3MEPUTEITbHBIE MPUOOPBI, KOMIBIOTEPHBIE JATYNKOBBIE CHCTEMBI ).

[TorpemiHOCTH M3MEPEHUH (PU3UUECKUX BETMUMH (A0COIIOTHAS U OTHOCUTENBHAS ).

MopnenupoBanue (U3HYECKUX SIBJICHWA M TPOLECCOB (MaTepuaibHAs TOYKa,
aOCOIOTHO TBEPAOE TENO, UACAbHAS >KUAKOCTh, UJICATbHBIM ra3, TOUCUHBIA 3apsn).
I'unoresa. GU3NYECKUI 3aK0H, MPAHULIBI €0 TPUMEHUMOCTH. DU3HYECKas TEOPHSL.

Pone 1 mecto pu3uku B POPMHPOBAHMHM COBPEMEHHOW HAYYHOH KApTHHBI MHUPA,
B IIPAKTUYECKOHN AEATEIBHOCTH JIFOJIEH.

Vuenuuecuii sxcnepumenm, 1aoopamoptsie pabomvl, NPAKMUKYM

H3MepeHue Cuiibl TOKa U HAMPSHKEHUS B 1IEMHA MOCTOSIHHOTO TOKA MPU MOMOLIH
AHAJIOTOBBIX U LU (PPOBBIX U3MEPUTENILHBIX MPUOOPOB.

3HakoMcTBO ¢ wnu@posoi nadoparopuedi mo ¢usmke. [Ipumepsl u3MepeHHs
($U3NUECKUX BEMUMH MPHU MOMOLIM KOMIBIOTEPHBIX TATUMKOB.

Pasznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexannueckoe nBrmkeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO IBIKEHUS. CHcTeMa
OTCHUETA.

[Tpsimast 1 oOpaTHas 3a4a49M MEXaHUKH.

Pamnyc-BeKTOp MaTepuanbHON TOYKH, €r0 MPOCKIUU HA OCH CHCTEMBI KOOPAMHAT.
Tpaekropus.

[lepemenieHune, CKOPOCTh (CPEIHssE CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHE
MaTepUATbHOW TOYKM, WX MPOCKIMH HAa OCH CUCTEMBI KoopauHar. ChoskeHue
[IEPEMELIEHAN U CIIOXKEHUE CKOPOCTEMN.

PaBHOMEpHOE M PABHOYCKOPEHHOE MNPSAMOJUHENHOE IBW)KEHHE. 3aBHCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPECHHS W NMYTH MATEPHAJIBHOW TOYKH OT BPEMEHH M WX
rpaduku.

CpoOoaHoe mnaacHUE. YCKOpPEHHE CBOOOJHOrO majcHUs. JIBWXKEHUE Tena,
OpOLLIEHHOTO MOJ YTJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPIANHAT, CKOPOCTH M YCKOPEHUS
MaTepUATBbHON TOUYKH OT BPEMEHHU M MX TPaQUKH.

KpuBonuuelinoe npwkeHUe. JIBUKEHHE MATEPHATBHOW TOYKH MO OKPY>KHOCTH.
VYrnoBas v nuHeiHas ckopocTh. [leproa n yactora oOpamenus. LieHTpocTpeMUTENBHOE
(HOPMAJIbHOE), KacaTeNIbHOE (TAaHMCHUMAIBHOE) W TOJHOE YCKOPEHUE MaTECPHATbHOM
TOYKH.
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TEeXHUUECKUE YCTPONCTBA U TEXHOJIOTUUYECKUE MTPOLIECCHL. CIIUAOMETD, JBUXKEHUE
CHApS0B, LEMHBIC, HIECTEPEHYATHIC U PEMEHHBIC MTEPENAYN, CKOPOCTHBIC JIU(THI.

Jlemoncmpayuu

Mogens cucTteMbl OTCYETA, WIUIIOCTPALMS KHHEMATUYECKUX XapaKTEPUCTHUK
JBHKECHUSL.

CrocoObl UCCIIEI0BAHUS JBUKCHHIA.

HnmrocTparus npeaesbHOro nepexoaa i i3MepeHre MrHOBEHHOW CKOPOCTH.

[TpeoOpazoBanne ABMKCHHM ¢ UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHue el B BO3AYXE U B PA3PEKEHHOM IIPOCTPAHCTBE.

HaGmronenne nBuokeHWs Tenma, OPOLWIEHHOrO TOJA  YIJIOM K  TOPU30HTY
¥ TOPHU30HTAILHO.

Hanpasnenue CKOpoCTH NPU ABUKEHUH 10 OKPYKHOCTH.

[TpeoOpazoBanue yraoBOi CKOPOCTH B PEAYKTOPE.

CpaBHEeHME TyTEH, TPACKTOPUNA, CKOPOCTEH NBHXKCHUS OJIHOIO M TOTO K€ TEna
B Pa3HbIX CUCTEMaX OTCUCTA.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM

H3yyeHne HEPAaBHOMEPHOrO [JBHXKEHHS C LENBI0 OINPEHACICHUs MIHOBEHHOMN
CKOPOCTH.

H3mepeHnre yCKOpeHHs NHpU MNPSAMOJUHEWHOM PaBHOYCKOPEHHOM  JABMIKEHHUH
10 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NIPH PABHOYCKOPEHHOM JBUKEHHH.

H3mepenne yckopeHust CBOOOJHOTO MAACHHs (PEKOMEHIOBAHO HWCIOJIb30BAHUE
nudpoBoit Taboparopun).

H3yueHne ABWKEHUS Tena, OPOLIEHHOTO TOPH3OHTAIBHO. [IpoBepka rumotessl
O MPAMOM MPOIOPLIUOHATBHON 3aBUCUMOCTA MEXKAY NATBHOCTHIO ITOJIETA U HAYATBHOMN
CKOPOCTBIO TEJIA.

H3ydeHune ABOKEHN Tela [0 OKPY)KHOCTH € TOCTOSTHHOM 1O MOJYJIKO CKOPOCTHIO.

HccenenoBanue 3aBUCMMOCTH NIEPUOAA OOpallEHUsT KOHUYECKOTO MAsiTHUKA OT €r0
[1apaMeTpoB.

Tema 2. /lunamuxa

IlepBeiii  3axkoH HeroTroHa. HMHepumanmbHble CUCTEMBI  OTCY€Ta. [IpmHIMN
OTHOCHTENbHOCTH ['amwiies. HewHepumanbHBIE CUCTEMBI OTCYETA (OMpPEACTICHHUE,
IPAMEPBHI).

Macca tena. Cuna. [I[puHOuMn cyneprno3unumn CHiL.

Bropoii 3akoH HeroTOHA U1 MaTe€pUaAIbHOMN TOYKH.

Tperunii 3ak0H HeFOTOHA 1T MaTEPUAITBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. OKBUBAJICHTHOCTH I'PABUTALMOHHOW M WHEPTHON
MacCBl.

Cuna TsKECTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJAHOTO MAJACHHUST OT  BBICOTHI
HaJ MOBEPXHOCTBIO MIAHETHl U OT reorpa@uieckoil MpoThl. [IBUKEHHE HEOECHBIX TeEll
M UX CIyTHUKOB. 3akoHbl Kennepa. [lepBas kocMuUecKast CKOPOCTb.
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Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABMKyIIETOCsS ¢ YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TPEHHS CKOJIBKEHUS W CUJIA TPEHHUS TOKOS.
Koadppunment tpenuns. Cuna CONpoTUBIECHHS TPU ABHKEHUH TENA B 5KUIKOCTH WM Ta3€,
€€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIBHOTO JBUKCHHSI.

Hasnenue. ['mapocrarnueckoe nasnenue. Cuna Apxumena.

TexHu4yecKre yCTPOHCTBA M TEXHOIOTHYECKUE MPOLECCHI: OAUIMITHAKY, IBH)KCHUE
WCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

HaGnronenne ABM>KEHUS TEN B MHEPUUAIBHBIX U HEMHEPUUAIBHBIX CHCTEMAX
OTCHUETA.

[ IprHOMO OTHOCUTEITBHOCTH.

Kayenue nByX HIWIMHAPOB WK IIAPOB PA3HON MAacCChl ¢ OAUHAKOBBIM YCKOPEHHUEM
OTHOCHUTEJIBHO HEUHEPLUAIBHON CUCTEMBI OTCUYETA.

CpaBHEHHE PABHOJACHCTBYIOIIEH NMPUIIOKEHHBIX K TEIIY CUJI C TPOU3BEACHUEM
MacCChI T€JIa HA €r0 YCKOPEHHWE B MHEPLMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIOLIMX B PE3YJIBTATE B3AUMOIECUCTBUS TEIL

H3mepenne macc o B3aUMOJAECHCTBUIO.

HeBecoMoCTb.

Bec Tena npy yCKOpEHHOM MOABEME U TAACHUH.

LleHTpOoOE)KHBIE MEXAHU3MBI.

CpaBHEHHE CUJT TPEHUS MTOKOS, KAYEHUS U CKOJIBKEHHSI.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM

H3mepenne paBHOACHCTBYIOIICH CWII MPU JBH)KEHUU OPYyCKa MO HAKJIOHHOW
TUIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3ABUCUMOCTH BPEMEHHU JIBHXKEHUS OpyCcKa N0 HAKIIOHHOM
TUIOCKOCTH HA 33/IaHHOE PACCTOSTHUE OT €r0 MACCHI.

HccnenoBanue 3aBUCMMOCTH  CHJI  YOPYTOCTH, BO3HUKAKOIIMX B  MPY>KUHE
Y PE3MHOBOM 00paslie, 0T UX AehOpMaIlHH.

H3yueHne ABMKEHUS CUCTEMBI TEN, CBA3AHHBIX HUTHEO, IEPEKUHYTOM Yepe3 JIErKnid
OJIOK.

Uzmepenune kodppuuueHTta TPEeHUs N0 BEJIMYMHE YIJOBOr0 Ko3(pduiueHTa
3aBucuMocT Fp(N).

HccnenoBanue ABM>KEHUsE OpPyCKa MO HAKJIOHHOH MIIOCKOCTH € IEPEMEHHBIM
KO3((PUIUEHTOM TPEHUSI.

H3yueHne IBUKEHHS TPy3a HA BAJTy C TPEHUEM.

Tema 3. Cmamuka meépoo2o mena

AOcomoTHO TBEpAOE Temo. [locTymarenbHOE U BpallaTeIbHOE IBHKEHUE TBEPIOTO
Tena. MOMEHT CHIIbI OTHOCHTENBHO OCH BpalleHus. [lnedo cuiibl. CHOXKEHWE CHIL,
MPWIOKEHHBIX K TBEPAOMY Teiy. LIeHTp TsbKkecTH Tena.

YciioBust paBHOBECHUS TBEPIOTO TEIA.

10
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YcroitunBoe, HEYCTOHUMBOE, O€3pa3INYHOE PABHOBECHE.
TeXHUYEeCKUE yCTPOMCTBA M TEXHOJIOTMYECKUE  IMPOLIECCHI.  KPOHLITEHH,
CTPOUTEIIbHBIN KPaH, PEIIETYATHIE KOHCTPYKIIUU.

Jlemoncmpayuu
VY CIIOBUSL pAaBHOBECUSI.
Bu el paBHOBECHS.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM
HccenenoBanue ycinoBrid paBHOBECHS TBEPIOTO TEIA, UMEIOLIETO OCh BPALLICHHMSI.
KoHcTpynpoBaHue KpOHINTEHHOB U pacyéT CUJT YIPYTOCTH.
H3yueHne ycTORYMBOCTH TBEPIOTO TENA, UMEIOIETO TUIOMIAAb OTIOPHI.

Tema 4. 3akonsl COXPaAHEHUA 6 MEXAHUK

HWMnynbec MarepranbHOil TOYKK, CUCTEMBI MAaTEPUANIBHBIX TOYEK. LIeHTp mMacc
CUCTEMBI MATEPUAIBHBIX TOUEK. TeopeMa O ABMXKEHUM LIEHTPA Macc.

HMMnyec CUITBI 1 BI3MEHEHUE UMITYJIBCA TENA.

3aKOH COXPaHEHUs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

MOMEHT UMITyJIbCA MATEPUATIBHOM TOUKK. [IpencTaBiieHne 0 COXpaHEHUA MOMEHTA
MMITYJIBCA B LIEHTPAJIbHBIX MOJISIX.

PaGota cuabl Ha MajJloM W Ha KOHEYHOM TNepeMelnicHud. [ 'paduueckoe
PEICTaBICHUE PAOOTHI CHUJIBL.

MOIIHOCTH CHJIBL.

Kunernueckas 5»Heprust MarepuaibHOM Touku. Teopema 00 W3MEHEHHH
KUHETHYECKON SHEPTUN MATEPHUATIBHON TOYKH.

[ToreHuManeHple W HENOTCHUMAIBbHBIE CWibl.  [lOTeHOManeHas  SHEPrus.
[ToreHuManbHas 3HEPrus ynpyro AcGOpMUPOBAHHONW MNpPYyKUHBL [loTeHIMaIbHAS
SHEPrUs Tejla B OJHOPOAHOM I'PaBUTALMOHHOM MoJ€e. [oTeHunanbHas 3Heprus Tena B
I'PaBUTALMOHHOM TI0JI€ OJTHOPOIHOIO Mapa (BHyTPH W BHE 11apa). Bropas kocMuueckas
CKOPOCTB. TpeThs KOCMHUYECKAs CKOPOCTh.

Ces13b paboOThl HEMOTCHUMATBHBIX CHJI C M3MEHEHHMEM MEXAHWYECKOW SHEpPruv
CUCTEMBI TEJT. 3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPIHH.

Ypyrue v Heynpyrue CTOJIKHOBEHHSI.

YpaBHeHue bepHYIIM Ui MIOCATbHONW S>KUAKOCTH KakK CIEICTBUE 3aKOHa
COXPaHEHUS MEXAHUYECKON SHEPIUu.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKUAE MPOLECCHL: ABMIKEHUE PAKET,
BOJIOMET, KOIEDP, MPYKUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE HA KOHBKAX.

Jlemoncmpayuu
3aKOH COXPAHEHHUS UMITYJIBCA.
PeaktuBHOE NBIOKEHHE.
H3mepeHnre MOLIHOCTH CHUJIBL.
H3MeHEeHHEe SHEPTHH TENA MTPH COBEPIIEHUHN PAOOTHI.

11
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B3anmHbIe npeBpalleHrss KUHETHYECKONW U MOTEHIMAIBHON SJHEPT U NIPU IEUCTBAN
Ha TEJIO CHJIBI TSHKECTH U CHIIBI YIIPYTOCTH.
CoxpaHeHHE SHEPTUU TPU CBOOOHOM NAJICHUU.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM

H3mepenune uMnymsca Tena no TOpMO3HOMY MY TH.

H3mepeHune cuibl TAru, CKOPOCTH MOACIN SIEKTPOMOOWMIISI U MOLITHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIBCOM CHIIBL.

HccenenoBanue COXpaHEeHHs UMITYJIBCA MTPU YIIPYTOM B3aUMOJICHCTBHH.

H3mepeHne KNHETUYECKON SHEPTUU TENA IO TOPMO3HOMY IYTH.

CpaBHEHME U3MEHEHUS TOTCHUMAIBHON SHEPIrUM NPYKUHBI ¢ PaOOTON CHIIBI
TPEHUSL.

Onpenenenue padoThl CUITBI TPEHUS MTPU ABMYKEHUH TEJIA IO HAKIIOHHOM MIIOCKOCTH.

Paznen 3. MoJiekyasipHast QU3NKa H TEPMOJANHAMHUKA
Tema 1. OcHO8bI MONICKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJNIOXKEHHS MOJIEKYISIpPHO-KuHETHYecKOi Teopun (MKT), ux onbitHOE
obocHoBanue. [uddy3us. bBbpoyHOBCkoe JBMKeHWE. XapakTep JABWXKCHHS U
B3aMMOJICHCTBUS YaCTULL BELIECTBA. MOAENM CTPOEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEI
1 OOBSICHEHHE CBOMCTB BELICCTBA HA OCHOBE 3THX MOJENeH. Macca v pa3Mepbl MOJIEKYT
(aromoB). KonnuecTtBo BemecTBa. [loctossHHas ABoraapo.

TennoBoe paBHOBecue. Temmepatypa W crnocoObl €€ wu3Mmepenus. Illkana
temneparyp Llenbcus.

Mopenbs UACaIBHOrO ra3a B MOJIEKYJISPHO-KMHETHYECKON TEOPUM: YaCTULbI rasza
JBMOKYTCS XA0THUYECKU U HE B3AUMOJEHCTBYIOT IPYT C APYTOM.

['azoBeie  3akoHbl.  YpaBHeHue  MenneneeBa—Knaneiipona.  AGconroTHas
temneparypa (mkamna temneparyp KeneBuna). 3akon JlameroHa. HM3omponeccsl
B HJICAIBHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA. | paduueckoe npeacTapicHUe
M30MPOLECCOB. H30TEPMA, MU30X0pa, H300apa.

CBsi3b MEXKIY JABICHUEM M CPEAHEH KMHETMYECKOM SHEPIHEH MOCTYMATEIBHOIO
TEIUIOBOTO JBHXKEHUSI MOJIEKYJI UACATBHOIO ra3a (OCHOBHOE YPAaBHEHUE MOJIEKYJISIPHO-
KAHETUYECKOW TEOPUU UACATBHOTO ra3a).

CBsi3b  a0CONIOTHOM TeMMOEPaTypbl TEPMOJUHAMHYECKOU CHCTEMBI CO CpPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYMATENBHOIO TEMJIOBOTO JABMYKEHUS €€ YACTHLI,

TexXHUUECKNE YCTPOHCTBA U TEXHOJOTMYECKUE MPOLIECCH: TEPMOMETP, OapoMeETp,
MOJIyYEHUE HAHOMATEPHAIOB.

Jlemoncmpayuu
Mopenu IBHKEHUS YaCTHILL BEIECTBA.
Mopenb OpOyHOBCKOIO JIBUKEHUS.
Bueoponuk ¢ 3anmucero peaabHOro OpOyHOBCKOTO IBHYKEHUSI.
Juddy3us KU IKOCTEH.
Mogens onbita HITepHa.

12
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[IputsokeHne MOJIEKY L.
Mogaenun KPUACTANTINYECKUX PELIETOK.
Habmoaenne u ncene10BaHue H30IPOLECCOB.

Vuenuueckuii skcnepumenm, 1abopamopusie pabomet, NPAKMUKyM

HccenenoBanue nporecca yCTaHOBIEHHS TEMJIOBOTO PABHOBECHS MPH TETTIOOOMEHE
MEYKIY TOPAYEN U XOJIOTHONW BOJIOM.

H3yyeHre M30TEPMUYECKOrO Mmporecca (PEeKOMEHIOBAHO  MCHOJIb30BAHWE
nudpoBoit Taboparopun).

H3yuyeHne u30X0pHOro mpouecca.

H3yuenne n300apHOro mpouecca.

[TpoBepka ypaBHEHHsI COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennogvie mautunwl

Tepmonunamuueckas  (T[])  cucrema. 3ananue BHCIIHUX  YCJIOBUH
JUIsL TEPMOAVMHAMUYECKON CUCTEMBL. BHEIIHWE U BHYTPEHHUE napameTpsl. [lapameTpbl
TEPMOJMHAMMUYECKON CHCTEMBI KaK CPEAHME 3HAYCHUS BEIIMYWH, ONMMCHIBAOIIMX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe  Hauano  TEPMOIAMHAMUKH. CaMomnpou3BONbHAs  peflakcanus
TEPMOJIMHAMHUYECKON CHUCTEMBI K TEMJIOBOMY PABHOBECHIO.

Mogenbs uaeanbHOro ra3a B TEPMOAMHAMUKE — CUCTEMA YPABHEHWM: YPABHECHHE
MenneneeBa—KnaneipoHa # BbIp@KEHUE Uil BHYTPEHHEW OJHEPrUU. Y CIOBHSA
MPUMEHUMOCTH 3TOW MOJENM. HU3KAs KOHLICHTPALMs YaCTHUL, BBICOKHE TEMIIEPATYPHI.
BripaxkeHue i BHyTPEHHEH SHEPIMU OJJHOATOMHOIO MACAIBHOTO ra3a.

KBazucratnueckue U HECTaTUYECKHAE TTPOLIECCHI.

OnemeHTapHas padoTa B TEPMOAMHAMHKE. Bpruucienune padoTel 1o rpaduky
npouecca Ha pV-auarpamme.

Temmonepenaya Kak cnocod N3MEHEHUS! BHYTPEHHEH SHEPTUU TEPMOJINHAMUYECCKON
cucTteMbl 0e3 coBepeHUs padoThl. KOHBEKIMS, TEMIONPOBOAHOCTD, H3JIyYCHHE.

KonmuuectBo Temiorel. Tenno€MKOCTh Tena. Y AeNbHAs U MOJISPHAS TEIIOEMKOCTH
BELIECTBA. YpaBHeHHME Maiiepa. YaenpHas TemioTa CropaHus TomMBa. Pacuér
KOJIMYECTBA TEIJIOTHI MPpH Teronepeaaye. [lonarue o6 annabaTHOM Tponecce.

IlepBeIii 3aKOH TEPMOJMHAMUKHA. BHYTpeHHsAs 3Heprus. KonudecTBo TEIIOTHL U
padoTa Kak MEpbl U3MEHEHHUSI BHYTPEHHEH SHEPIHHA TEPMOAMHAMHYECKON CHCTEMBI.

BTOpoii 3ak0OH TEpPMOAMHAMUKH Ui PABHOBECHBIX MPOLECCOB. YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOAMHAMMYECKOW CHUCTEMBI TPOXOAUT €IMHCTBEHHAS
aauabara. AOCOIIOTHAS TeMIEpaTypa.

BTOpoii 3aKkOH TEPMOJMHAMHKM JJIi HEPABHOBECHBIX IMPOLIECCOB. HEBO3MOKHO
nepeaarb TEIIOTY OT 00Jiee XOJIOAHOrO Teaa K Oosiee HarpetoMmy 0O€3 KOMIEHCAIuu
(Knaysuyc). HeoOpatuMocTh TpUPOHBIX TPOLIECCOB.

[TpuHumne! neicTBus TemwioBeix MatuH. KII1/I.

MaxkcumaineHoe 3HaueHue KI1/1. Lukm KapHo.
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OKOJIOTUYECKHE AaCMEKThl HCIOJIB30BAHMs TEIUIOBBIX JBUrareieil. TermmoBoe
3arpsi3HEHUE OKPY KAOLIEH CPEBL.

TexHHYECKnEe YCTPOWCTBA W TEXHOJOTHYECKHME TPOLECCH.  XOJOJIWIBHUK,
KOHAWLIMOHED, TA3EIIbHBIA U KapOOpaTOPHBIN TBUraTel, MapoBas TypOMHA, TOTYyYEHUE
CBEPXHU3KHX TEMMEPATyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHHEM
TEIUIOBOTO HACOCA, YTHIM3alUsl OMOOPraHUYECKOr0 TOIUIMBA U BBIPAOOTKH
«TETJIOBOMY W 3NIEKTPOIHEPTUU.

Jlemoncmpayuu
HzmeHeHre TeMneparypsl npu aanadaTuyeCKoM pacuIupECHUN.
BosznymHoe orauso.
CpaBHEHUE YACTBHBIX TEMIOEMKOCTEH BEIICCTB.
CnocoObl U3BMEHEHUS] BHYTPEHHEH SHEPIUH.
UccnenoBanue annadaTHOTO Mpoliecca.
KoMIBIOTEPHBIE MOAENH TEMJIOBBIX ABUTATEIICH.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM

H3mepenune yaenbHON TEMTOEMKOCTH.

HccenenoBanue mpouecca OCTBIBAaHUS BEMIECTRA.

HccenenoBanne aguabaTHOrO nmpouecca.

H3yueHre  B3aMMOCBS3M  DHEPIMM  MEKMOJICKYJISIPHOTO  B3aUMOJCHCTBHS
Y TEMIIEPATYPbl KHIICHUS KUAKOCTEH.

Tema 3. Acpecammnsle cocmoanua eeujecmea. Paszoevie nepexoosl

[TapooOpa3zoBanue u koHjacHcalus. McrnapeHue u KuneHue. YenabHas TEeIoTa
napooOpa3oBaHMsl.

HacelleHHbIe 1 HEHACHIILEHHBIE Mapbl. KauecTBEHHAs 3aBUCUMOCTD TUIOTHOCTH U
JABJICHUS HACBHIIIEHHOTNO Tapa OT TEMIIEPaTyphl, WX HE3aBUCUMOCTh OT 00BEMaA
HACBILIEHHOI 0 NTapa. 3aBUCHUMOCTh TEMIIEPATYPBI KUTIEHUS OT JABJICHUS B YKUIAKOCTH.

BrnaxHocTe Bo3ayxa. AOCOMIOTHAS M OTHOCUTEINIbHAS BJIQKHOCTb.

Teépnoe Ttemo. Kpucrammmueckue u amopgHbie Tena. AHHM30TPOINUS CBOHCTB
KpuctauioB. llnaBneHue W KpUCTAUIM3ALMA. YJACNbHAs TEMJIOTA  IUIABJICHUS.
CyOnumarusi.

Hedopmanmu TBEpAoro tena. Pactsokenne m okarue. Casur. Moayne FOHra.
[Tpenen ynpyrux aedopmanmid.

TemioBoe paclIMpEeHUE >KUAKOCTEH W TBEPABIX Tell, 00BEMHOE W JMHEHHOE
pacliupeHrue. AHTAPMOHHM3M TEMJIOBBIX KOJIEOAaHWMH YacTWIl BEINECTBA KaK MPUYMHA
TEIUIOBOTO PACIIMPEHUS TEJ (HA KAUECTBEHHOM YPOBHE).

[TpeoOpazoBanue 3HEPTrUM B (Pa30BBIX MEPEXOAAX.

YpaBHEHUE TEMIOBOIO OanaHca.

[ToepxHocTHOE HarsbkeHUE. Kod(pPUIHMEHT TOBEPXHOCTHOTO — HATSKEHMSI.
Kanmwnsapaele siBneHus. JlaBieHME NOM HMCKPUBIEHHOW MOBEPXHOCTBI) SKUIKOCTH.
®opmyna Jlarmutaca.
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TexHu4deckue YCTpOﬁCTBa N TCXHOJIOTHYCCKUC ITPOLCCCHI: SKUAKHUC KPUCTAJLIBL,
COBPCMCHHEIC MaTCPUAJIbL.

Jlemoncmpayuu
TemioBoe paciimpeHue.
CBOI1CTBA HACHIIIEHHBIX MMAPOB.
Kunenue. Kunenue npu nOHMKEHHOM JABJICHUN.
H3mepenne Cuitbl TOBEPXHOCTHOTO HATSKCHUS.
OMNBITEI C MBUTBHBIMY TUIEHKAMMU.
CmauunBaHue.
Kanmumnspaeie sBacHuUs.
Moenm HEHBFOTOHOBCKOM KU IKOCTH.
CnocoObl U3MEPEHUS BIAKHOCTH.
HccnenoBanue HarpeBaHus v TJIABJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.
Buael nedopmanmii.
HaOmtonenue mansix nedopmanuii.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM

H3yyenune 3aKOHOMEPHOCTEN UCTIAPEHUS JKUKOCTEN.

H3mepenune yienbHOM TEITOTHI IUTABJICHHMS JIbAA.

H3yueHne CBOICTB HACKHIIICHHBIX MAPOB.

H3mepenne aOCOMIOTHOW BIAKHOCTH BO3AyXa M OLEHKA MAacChl IapoB
B TIOMCLICHHH.

Hzmepenue kodppuimenTa moBEpXHOCTHOTO HATSKEHUS.

Hsmepenue moayisa FOHra.

HccenenoBanue 3aBUCUMOCTH Ae(OpMai PE3UHOBOTO 00pa3ia OT MPUIIOKEHHON
K HEMY CHJIBI.

Pa3znen 4. DyiekTpoguHAMUKA
Tema 1. dnekmpuueckoe noe

OnekTpu3zaums Tell W €€ MPOSBICHUS. ONEKTpUYeCKuid 3apsan. JBa Buaa
JNEKTPUYECKUX  3apsanoB.  [IpOBOAHMKHM,  JOMANEKTPUKA M TOJYNPOBOJHHKH.
DJIEMEHTAPHBIN 3NEKTPUUECCKUI 3apsl. 3aKOH COXPAHEHUS BIEKTPUUYECKOTO 3apsiaa.

Bzanmoneiicteue 3apsaoB. Todyeunsie 3apsaabl. 3akoH Kysona.

Dnekrpuyeckoe nosne. Ero neicTerue Ha SNEKTPUUYECKHAE 3aPsIbL.

Hanpsoxk€HHOCTB anekTpuueckoro mosis. [IpoOHelii 3apsa. JInHuM HanpsHKEHHOCTH
BIEKTPUYECKOr0 nojst. OQHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMANBHOCTh  BJIEKTPOCTATHYECKOTO  MOJIA.  Pa3HOCTh  NOTEHIMAJIOB
W HamnpspkeHue. [loTeHuManbHas 3JHEPrus 3apsia B DIEKTPOCTATHYECKOM  IOJIE.
[ToreHuman 3IEKTPOCTATHYECKOrO 1OoJA. CBA3b HANPSLKEHHOCTH TOJS M Pa3HOCTH
NOTCHUUANIOB  JJIsl  BJIEKTPOCTATUYECKOTO TONsA  (KaKk OJHOPOJHOTO, TaK M
HEOJHOPOJIHOTO).

[IprHIMD CYNEPIO3ULUN HNEKTPUYECKUX TTOJIEH.
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[Tone Toueunoro 3apsaa. I[lone paBHOMEPHO 3apsukeHHOU cdepol. [lone
PAaBHOMEPHO 3apsbKEHHOTO 1O 00béMy mmapa. [lone paBHOMEPHO 3aps>KEHHOM
OCCKOHEYHOH TUIOCKOCTH. KapTuHBI JIMHWUA HANpsOKEHHOCTH JTHX MOJNCH W
SKBUNIOTCHLMAIBHBIX IIOBEPXHOCTEN.

ITpOBOIHUKY B 3JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBHE PABHOBECHUS 3aPAI0B.

JIMDIEKTPUKHE B DJIEKTPOCTATUYECKOM NoJIe. J(MdIeKTpruYecKast IPOHULIAEMOCTh
BEILIECTBA.

Konpencarop. OnEKTpPOEMKOCTh KOHACHCATOPA. OJEKTPOEMKOCTH  IJIOCKOTO
KOHJIEHCaTopa.

[TapanmensHoe coeauHEHWEe KOHAEHCATOPOB. IllociaenoBarenbHOE COEAMHEHUE
KOHJIEHCATOPOB.

DHEprus 3apsLKEHHOTO KOHEHCATOPA.

JIBIKEHUE 3apsHKEHHON YaCTULIBI B OJHOPOIHOM BJIEKTPUYECKOM ITOJIE.

TexHuyeckue yCTpOWCTBA M TEXHOJNOTMYECKHE IPOLECCH:  AJIEKTPOCKOLI,
ANEKTPOMETP,  DJIEKTPOCTATHYECKAs  3allATa,  3a3€MJICHUE  BIEKTPONpPHUOOpPOB,
KOHJIEHCATOPhI, reHepatop Ban ne ['paada.

Jlemoncmpayuu

YCeTpoiicTBO U IPUHIUT ACUCTBUS SIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSHKEHHBIX IIIAPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IUIACTUH.

Mogpenb anekTpocrarnueckoro reneparopa (Ban e I'paada).

[IpOBOIHUKY B DIEKTPAYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

YCeTpoiicTBO M AEHCTBUE KOHAEHCATOPA TOCTOSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB ANEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOPA OT IUIOLIAIU IJIACTHH,
PacCTOosTHUA MEKAY HUMHU U JUBIIEKTPUYECKON POHNULIAEMOCTH.

DHEPrus JEKTPUUYECKOTO MOJIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsika v pa3pska KOHICHCATOPA Yepe3 PE3UCTOP.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM

OneHka CHIT B3aUMOICHCTBUS 3apPsHKEHHBIX TETT.

Habmronenne npeBpameHyst SHEPTUM 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JTy4YEHUs CBETOAUOMA.

H3yyeHune npoTekaHus TOKa B LIENH, COAEPIKALLEN KOHIEHCATOP.

Pacnipenenenrie pa3HOCTH MOTEHIMATIOB (HAMPSHKEHUS ) TPHA MOCIEA0BATEIbHOM
COEMHEHUM KOHCHCATOPOB.

Hccenenosanue paspsaaa KOHIACHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbII I1EKMPUUECKUT MOK
Cwuna Toka. [10CTOSIHHBIN TOK.

VYCloBUsL CyLIECTBOBAHUS MOCTOSIHHOTO 3JIEKTPAYECKOTO TOKA. MICTOUHMKHK TOKa.
Hanpsbxkenue U u DJ1C &.
3akoH Oma s yJacTKa LETIH.
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ONEKTPUYECKOE CONMPOTUBIICHHE. 3ABUCUMOCTH COINPOTUBICHUS OJHOPOJHOTO
[POBOAHMKA OT €ro JUIMHBI W IUIOLAAW IIONEPEYHOr0 CEYEHHUA. Y IENIBHOE
COIPOTHBJICHUE BEILIECTBA.

ITocnenoBarenpHOE, MapalIEIbHOE, CMELIAHHOE COEIMHEHHE MPOBOAHUKOB. Pacuér
Pa3BETBIEHHBIX AeKTpuueckux neneil. [lpasuna Kupxroda.

Pabora snekrpudeckoro Toka. 3akoH Jxoyns—JIeHna.

MOIIHOCTE  DIEKTPUYECKOr0 TOKA.  TemmioBas  MOIIHOCTH,  BBIAEISAEMAasd
Ha PE3UCTOPE.

OJIC ¥ BHYTPEHHEE COMPOTHUBIICHUE MCTOYHMKA TOKA. 3akOH OMa JJis TOJHOM
(3aMKHYTOH ) 37IEKTPHYECKO e, MOIIHOCTh HCTOUYHMKA TOKA. KOPOTKOE 3aMBIKaHHUE.

KonzaeHcarop B Lienu MOCTOSHHOTO TOKA.

TEeXHUYECKUE YCTPOMCTBA U TEXHOJIOTMYECKUE TIPOLIECCHI: aMIIEPMETP, BOJIBTMETP,
peocTar, CYETYHK AIEKTPUYECKON SJHEPIUH.

Jlemoncmpayuu

H3mepenue CUITbl TOKA U HANPSHKEHUS.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSDKEHUS U PE3UCTOPA, JIAMITBI
HAKAJIMBAHUS U CBETOAMO/A.

3aBHCHUMOCTb COTPOTUBIICHHSI LIMJIMHAPUYECKUX MPOBOAHUKOB OT JJTMHBI, TTOLIAH
MONEPEYHOT0 CEYECHHsI U MaTepraa.

HccenenoBanue 3aBUCUMOCTH CUITBI TOKA OT COMPOTUBIIEHUS TIPHA MOCTOSIHHOM
HANPSHKEHUU.

[Tpsimoe namepenne D/1C. KopoTkoe 3aMbIKaHHE TaIbBAHUYECKOTO HJIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTHBIICHHSI.

CrocoObl COeTMHEHNS] HICTOYHUKOB ToKa, D/{C Garapeii.

HccenenoBanre pa3HOCTH NOTEHIMAIOB MEKY MOJOCAMUA UCTOYHHKA TOKA OT CHIIBI
TOKA B LICTIN.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM

HccnenoBanne CMENIAHHOTO COCIMHEHNS PE3UCTOPOB.

H3mepenune yaenbHOTO CONPOTUBIICHUS TPOBOIHUKOB.

HccenenoBanue 3aBUCMMOCTH CUITBI TOKA OT HAMPSDKEHUS TSl JTAMIThl HAKAJTMBAHMSI.

YBenMueHUE npeesia U3MEPEHHs aMIIEPMETPa (BOJIBTMETPA).

Hsmepenne 3/1C 1 BHYTPEHHETO COMPOTUBIIEHUS HCTOYHHAKA TOKA.

HccnenoBanne 3asucumoctn 3/[C  ranbBaHMYECKOrO 3JEMEHTa OT BPEMEHM
PA KOPOTKOM 3aMBIKAHWH.

Hccnenosanne pa3HOCTH NOTEHIUAIOB MEXKTY TIOTFOCAMU HCTOUYHUKA TOKA OT CHJIBI
TOKA B LICTIH.

HccenenoBanne 3aBUCHMOCTH TIOJIE3HON MOIIIHOCTHA MCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku ¢ pa3auuHsIX cpeoax

DNeKTpuYecKas MPOBOJIUMOCTD PA3IMYHBIX BEIIECTB. DJEKTPOHHAS MPOBOANMOCTh
TBEPABIX METAUIOB. 3aBUCUMOCTH COMPOTHUBJICHUS METAUVIOB OT TEMIIEPaTyphl.
CBEPXIIPOBOIUMOCTS.
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ONEeKTpuyeckuii TOK B Bakyyme. (CBOHCTBA  DIEKTPOHHBIX — ITyYKOB.

[TonynpoBoanuku. COOCTBEHHAS M MPUMECHAS! TPOBOAUMOCTh TOJTYIPOBOIHUKOB.
CpoiictBa p—n-nepexoaa. [TonynpoBoAHUKOBBIE MPUOOPHIL.

OJICKTPUYECKAM TOK B BJICKTPOIUTAX. OJICKTPOJUTAYCCKAS —AWCCOLMAIHSL.
OnekTponus. 3akonbl Dapaaes A SIEKTPOIN3A.

DNEKTPUYECKUIA TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSTENbHBINA Pa3psl.
PaznuyHbie TUTIBI CAMOCTOATENILHOTO paspsaa. Monuus. [1nasma.

TEeXHUYECKUE YCTPOHCTBA MU NMPAKTUYECKOE MPUMEHEHHUE. TA30PA3PAAHBIC JIAMIIBI,
ANEKTPOHHO-Ty4YeBass TPYOKa, IMOJIYNPOBOAHUKOBBIE MPUOOPBI. AHOA, TPAH3UCTOP,
(doTroaMoA, CBETOAMOJ, TaJbBaHWKA, PAPUHMPOBAHME MENW, BBIIUIABKA AITFOMHHMS,
3IEKTPOHHAS] MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTb COMTPOTUBIICHHAS METAJIJIOB OT TEMIEPATYPHI.
[TpoBOAMMOCTB BJIEKTPOJIATOB.
3akoHsbl anekTponusa dapanes.
HckpoBoii pa3psia M MpOBOJUMOCTb BO3AyXA.
CpaBHEHME MPOBOAMMOCTH METANIOB U MOy IPOBOJIHUKOB.
OAHOCTOPOHHSISI MPOBOIUMOCTD JUOJIA.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomst, NPAKMUKYM
HaOntonenue snexkrposnusa.
H3mMepeHue 3apsia 0AHOBAJIEHTHOTO HOHA.
Hccnenopanue 3aBUCUMOCTH COMPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIEPATYPhI.
CHATHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU AUOA.

Du3HYeCKHil NPAKTUKYM

CriocoObl m3MepeHusi (PU3MYECKUX BEJIMYMH C UCMOJB30BAHUEM AHAJIOTOBBIX W
IU(POBBIX HW3MEPUTEIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JATYAKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCUTENIbHBIE TOTPEIIHOCTA WM3MEPECHUNA (PU3NYECKUX BEJIMYMH.
OreHKa rpaHul] NOTPEMTHOCTEN.

[TpoBeneHNE KOCBEHHBIX M3MEPEHUH, MCCICIOBAHUN 3aBUCUMOCTEH (PU3MUYECKUX
BCIIMYMH, MPOBEPKA MPEUIOKCHHBIX TUNOTE3 (BBIOOP M3 paboT, OMUCAHHBIX
B TEMATHMUYECKUX Pa3Aciax «YUCHUYECKHI 3KCIEPUMEHT, Nab0paTOpHBIE PAOOTHI,
PAKTUKYM ).

MexnpeaMeTHbIe CBSA3H

Hzyuenne kypca pusuku yriryOnéHHOro ypoBHs B 10 kmacce OCyHIECTBIISECTCS
C YUETOM COJIEPKATENBHBIX MEKITPEIMETHBIX CBA3CH C KypCaMH MaTEeMAaTUKK, OMOJIOTHH,
XUMHH, TeOrpapuu v TEXHOJIOTHH.

Medxcnpeomemnobie nNOHAMUA, CEA3AHHbIE C U3YUEHUEM MEMO008 HAYUHO20
NO3HAHUA: SBIICHUE, HAYYHBIN (PakT, runotesa, Pu3nueckas BEIMYMHA, 3aKOH, TCOPHS,
HAOIOJIEHUE, DSKCIICPUMEHT, MOJACIUPOBAHUE, MOJACIb, HM3MEPEHUE, MOrPEIIHOCTH
WU3MEPCHUN, U3MEPUTEIbHBIE MPUOOPHI, IIU(POBast TAOOPATOPHSL.
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Mamemamuxka: Peuienue cucteMbl ypaBHeHWi. JluHelinas QyHkums, napadona,
runepdona, ux rpaguku u cBoiicTBa. TPUrOHOMETPHYECKHAE (PYHKIIMU: CHHYC, KOCHHYC,
TAHT€HC, KOTAHIEHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKACCTBO. BEKTOphl M MX
NPOEKIMNU HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

Buonozcus: MEXaHWYECKOE MABWKEHME B KMBOU mnpupone, auddysus, ocMmoc,
TEIUIOOOMEH >KMBBIX OPraHu3MOB, TEIUIOBOE 3arps3HEHUE OKPY>KAKOIICH CpEmdbI,
yTHAU3anus  OMOOPraHMYECKOro  TOIUIMBA  JUIS  BBIPAOOTKM — «TEIUIOBOH» M
AJNIEKTPOSHEPIHH, MOBEPXHOCTHOE HATSHKCHHWE W KaNWUISPHBIE SIBICHHUS B TPHPOJE,
ANIEKTPUYECKHUE SIBJICHHUS B )KUBOI MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHUE BEILECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJb
BELIECTBA, MOJIIPHAs MAcca, MOJYYCHUE HAHOMATEPUAIIOB, TEIJIOBBIE CBOHCTBA TBEPIBIX
TEN, KUAKOCTEH M Ta3oB, JKHJIKHAC KPUCTAUIBI, SJEKTPUYECCKHE CBOHCTBA METAIUIOB,
ANEKTPOJIATHYECKAS AUCCOLMALINS, TATBBAHUKA, SJIEKTPOHHAS MUKPOCKOIHSL.

Teozpaghus: BnaxXHOCTb BO3/AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpPa3OBaHUE IBWKEHWIA C MCIOJIIB30BAHUEM MEXAHWU3MOB, YUET
CYXOr0 W JKMIKOTO TPEHHS B TEXHUKE, CTATHUECKUE KOHCTPYKUMM (KPOHIUTEIH,
peLIETYAThIE KOHCTPYKIIMH ), UCTIOIB30BAHUE 3aKOHOB COXPAHEHUSI MEXAHUKH B TEXHUKE
(rupockon, BOOAOMET W APYTUE), IBUTATENb BHYTPEHHETO CrOPAHUs, NapoBas TypOHHA,
OBITOBOM  XOJIOMWJIBHUK, KOHAMIMOHEP, TEXHOJOTUM TMOJNYYECHUS COBPEMEHHBIX
MaTEpUAIOB, B TOM YKMCIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH, 3IEKTPOCTATAYECKAS
3aIUTa, 3a3€MJIEHUE HIIEKTPONPUOOPOB, ra30pa3psIHbIC JTAMIIBL, MOJYIPOBOJIHUKOBBIE
npuOOPHkI, rAIbBAHUKA.

11 KIIACC

Pasznen 4. DnexkrpoauHamMuka
Tema 4. Mazrnumnoe none

B3aumMoelCcTBUE MOCTOSHHBIX MAarHUTOB W MPOBOJHUKOB C TOKOM. MarHutHoe
nojie. BekTop MarHuTHOW MHAYKUWHW. [IpuHOMN Cynepno3vuiuy MarHUTHBIX MOJICH.
JIMHUY MarHUTHOW WHYKIUH.

MarauTtHOe TOJ€ MPOBOJHMKA C TOKOM (IPSAMOTO MPOBOJHUKA, KATYLIKA
Y KPYroBoro BuTka). OnsIT Opcrena.

Cuia AMnepa, €€ HaIpaBICHUE U MO JIb.

Cuna JlopeHua, €€ HampaBleHHE W MOAYJb. [IBMXKEHWE 3apsKEHHON 4YacTHIbI
B OJIHOPOJHOM MarHuTHOM mnosie. PaGora cuiibl JlopeHna.

MaruauTtHoe nose B BeulecTBe. GEppOMArHETHKY, MMApa- U TUAMATHETHKH.

TexHuueckne yCTpOCTBA W TEXHOJOTMYECKHE TMPOLIECCH.  NMPUMEHEHHE
NOCTOSTHHBIX MArHUTOB, JJICKTPOMArHWTOB, TECTEP-MYJIBTUMETP, 3JIEKTPOJABUTATEID
SIkoOH, yCKOPUTENH IEMEHTAPHBIX YACTHIL.

Jlemoncmpayuu
Kaptuna nvHM WHAYKIAA MArHATHOTO TOJISl MOJOCOBOTO M MOAKOBOOOPA3HOTO
ITOCTOSTHHBIX MAarHUTOB.
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KapruHa nuHUI MarHUTHOM WHAYKOWU IOJSA JIMHHOTO MPSAMOrO MPOBOJHHMKA U
3aMKHYTOI'0O KOJIBLIEBOI'O IMPOBOAHMKA, KATYIIKH C TOKOM.

BzanmopeicTere 1ByX MPOBOAHUKOB C TOKOM.

Cua Amnepa.

JeiictBue cuiibl JIopeHIia Ha HOHBI SJIEKTPOJIATA.

HaGnroneHne ABH>KEHUS TyYKa SJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI AEHCTBYS SIEKTPOU3IMEPUTENBHOIO MPUOOPA MATHUTORIEKTPUYECKOM
CUCTEMBL.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM
HccenenoBanue MarHUTHOIO MOJISE TOCTOSIHHBIX MArHUTOB.
HccenenoBanue cBORCTB (pEPPOMATHETUKOB.
HccenenoBanue AEACTBHUS TOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.
Hsmepenue cuitbl Amnepa.
H3yueHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CUJIBI TOKA.
OnpeneneHne MarHUTHOW MHAYKIMK HA OCHOBE U3MEPEHUS CUIIbI AMIIEPA.

Tema 5. InekmpomazHUMHAA UHOYKUUA

SIBrieHME ANEKTPOMArHUTHONR MHAYKUMHU. [I0OTOK BEKTOpAa MArHUTHOM WHAYKLIUH.
OAC wHAayKnuu. 3aKkOH OJJIEKTPOMarHUTHOW uwHAyKuuu Dapanes. Buxpesoe
anexkrpaudeckoe noie. Toku Pyko.

O/J1C MHAYKUMH B MPOBOJHUKE, IBHXKYLIEMCS B OTHOPOIHOM MAarHUTHOM ITOJIE.

IIpasuino Jlenua.

HuayktuBHOCTh. Karymka MHAYKTUBHOCTHA B LENMUA NMOCTOSHHOIO TOKA. SIBJICHHE
camouHayKimu. J/[C caMOMH Ty KIIHH.

DHEPrust MArHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKUAE MPOLECCH: MHAYKIMOHHAS IEYb,
COJICHOMJ, 3AIMATA OT SJIEKTPU3ALMH TEJ IPHA JBUKEHUN B MATHUTHOM T10JI€ 3EMIIH.

Jlemoncmpayuu

HaGnronenune sBieHus 3JIEKTPOMAriuTHONH MHIYKIIH.

Hccenenosanue 3aBucuMoctd 31C MHAYKIAA OT CKOPOCTH U3MEHEHHSI MATHUTHOTO
MOTOKA.

IIpasuio Jlenua.

[TageHre MarHuTa B aTFOMUHUEBOM (METHOM ) TPYOE.

SIBlieHrE CaMOMH Y KLIHH.

Hccnenosanue 3apucumoct D/]C caMOMHIYKIMU OT CKOPOCTH MU3MEHEHUS CUJIBI
TOKA B LICTIN.

Vuenuueckuii sxcnepumenm, iabopamopiivie pabomul, NPAKMUKYM
HccnenoBanue siBICHUS 3IEKTPOMArHATHOW MHYKLIHH.
OnpeneneHne MHAYKIMA BUXPEBOTO MArHUTHOTO MOJISI.
HccenenoBanue siBICHAS CAMOVHITYKIIUH.

COopka MOIENH SIIEKTPOMArHUTHOTO TEHEPaToOpa.
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Paznen S. KosieOanusi 1 BOJIHBI
Tema 1. Mexanuueckue Koneoanus

KonebarenwsHas cucrema. CBoOOAHBIE KOTEOAHUS.

["apmonnueckue koneOanuss. KuHemaTHueckoe W JAMHAMHYECKOE OMNMCAHHE.
OHEPreTUYeCcKoe ONKMCAHKE (3aKOH COXPAHCHHS MEXAHWYECKOH H»Hepruu). BbiBon
JUHAMHAYECKOTO ONMHUCAHWS TaPMOHUYECKMX KOJNEOAHWHA M3 MX DHEPreTUYECKOro W
KAHEMATUYECKOTO OMMCAHUS.

Ammutyga u ¢asa koneOanuil. CBs3b aMIUTMTYIbl KOJEOAHWHA WCXOTHOMU
BEJIMYMHBI C AMIUIMTYAAMHU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSL.

[leppon wm wacrota koneOanuwil. llepuong manblx CBOOOAHBIX KojeOaHWi
MaTeMaTHYECKOro MasTHUKA. [lepro cBOOOAHBIX KOJIEOaHWH MPY>KUHHOTO MAsITHUKA.

[TonsiTie o0 3aryxarommx KoneOaHusix. BeiHykneHHble koneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BinsgHue 3aryxaHus Ha BHJI  PE30HAHCHOW  KPUBOW.
ABTOKOJICOaHMSI.

TexHUUECKNE YCTPOWCTBA M TEXHOJOTMYECKHE MPOLECCH: METPOHOM, YACHI,
Ka4eJIi, My3bIKAJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu

3anuch KOneOaTeNbHOIO IBUKEHUSI.

HaGnroneHne HE3aBHCHMOCTH TEPUOJA Majblx KOJNeOaHWA Trpy3a Ha HUTH
OT aMIUIATYJIBI.

HccenenoBanue 3aTyxarommx KoJI€OaHW U 3aBUCUMOCTH MEPHOJA CBOOOIHBIX
KOJI€0aHUl OT COMPOTUBIICHUSI.

Hccnenoranue koneOanuii rpy3a Ha MACCUBHOM MPYKUHE € LENBIO (POPMHUPOBAHUS
NPEICTaBICHUN 00 ACATBHOM MOJEIN MPY>KMHHOTO MAsiTHUKA.

3aKOH COXPaHECHUS YHEPTUU MPH KOJECOAHUSIX IPYy3a HA MPY>KUHE.

HccenenoBanue BEIHYKIEHHBIX KOJICOAQHHIA.

HaOntonenue pe3onanca.

Vuenuueckuii sxcnepumenm, iabopamoprsie pabomet, NPaKmuKym
Hzmepenue nepruoaa cBOOOIHBIX KOJIEOAHUM HUTSHOTO U MPY>KUHHOTO MASITHUKOB.,
HzyueHune 3aKkOHOB IBU)KCHHUS TEJIa B XOJI€ KOJICOAHUH HA YIIPYTOM MOABECE.
H3yueHne NIBHKEHUS HUTSHOTO MAsTHHKA.
[TpeoOpazoBaHKie SHEPTUH B TPY>KUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXatOUMX KOJIEOaHUH.
HccnenoBanue BEIHYKIECHHBIX KOJICOaHUIA.

Tema 2. InekmpomazHumnosle Konedanus

KonebarenbHblii KOHTYp. CBOOOAHBIE SJIEKTPOMArHUTHBIC KOJICOAHUS B UI€ATTEHOM
KojebarebHoM KoHType. DopmMya ToMcoHa. CBs3b aMIUIMTY/bI 3apsiia KOHACHCATOpa
C aMIUTMTYAO0W CHUJIbI TOKA B KOJIEOATETLHOM KOHTYPE.

3aK0H COXPAHCHMS SHEPIUH B UJICATBHOM KOJIEOATENBHOM KOHTYPE.

3aTyxaromue ICKTPOMarHuTHhIC KojieOaHusi. BIHYKIEHHBIC JICKTPOMArHUTHBIE
KOoJieOaHUsl.
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[TepeMeHHBIH TOK. MOITHOCTD MEPEMEHHOIO TOKA. AMIUIMTYIHOE U JEHCTBYIOILIEE
3HAUEHUE CHJIbI TOKA U HAMPSDKEHUS MPU PA3IMYHON (POPME 3aBUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHHU.

CHHYCOMJQIBHBIA TNEPEMEHHBIA TOK. PE3UCTOp, KOHAEHCATOP MW  KaTyIlIKa
WHIYKTABHOCTH B LENA CUHYCOUAAIBHOIO IMEPEMEHHOIO TOKA. Pe30HAHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanenelii  Tpancopmarop. [lpoms3BoacTtBo, mepemada W moTpebiieHue
DJIEKTPUUECKOMN DHEPIUH.

OKOJIOTMYECKME PHUCKM TP NPOM3BOJACTBE  AIEKTpodHepruu.  Kynbrypa
UCIIOIB30BaHUs DJIEKTPOSHEPI UM B ITOBCEIHEBHOM YKU3HU.

TexHn4YecKne yCTPOMCTBA U TEXHOJIOTMYECKHAE TTPOLIECCHL: AEKTPUYECKUI 3BOHOK,
TeHEPATOP MEPEMEHHOI0 TOKA, JINHAU DJIEKTPOIIEpeEaay.

Jlemoncmpayuu

CBOOOIHBIE SJIEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTb YaCTOThl CBOOOJHBIX KOJIEOaHUI OT MHAYKTUBHOCTH U EMKOCTH
KOHTYDA.

OcuuIIorpaMMBbl SJIEKTPOMATHUTHBIX KOJIEOaHUi.

["'eHepaTop He3aTyXarOIIKX SJEKTPOMATHUTHBIX KOJICOaHHIA.

Mojenb 3IEKTPOMAarHuTHOTO T€HEPaTopa.

BBIHYKIEHHBIE CHHYCOUJAIBHBIE KOJIEOAHWUS.

Pesucrop, karyuika iHIYKTUBHOCTH M KOHJEHCATOP B LIEMHU MEPEMEHHOTO TOKA.

Pe3onanc mpu  mocnenoBaTebHOM — COCIUHEHMHM — PE3UCTOPA,  KaTYLIKH
WHAYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiCTBO ¥ MPUHLMI ACHCTBHS TpaHchopMaropa.

Mopenb TMHAYM 3IIEKTPONEPEAAYH.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomst, NPAKMUKYM

Hzyuenue Tpancdopmaropa.

Hccrnenopanue MEPEeMEHHOTO TOKa 4Yepe3 MOCeNOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HabmroaeHue 371eKTpOMarHuTHOTO Pe30HaHCA.

Hccnenosanue padoThl MICTOUHUKOB CBETA B IIETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMIHbBIE 60IHbI

MexaHn4eCcKre BOHBL, YCIOBUS X pacnpocTpaneHus. [lonepeunsie U npoaOIbHBIE
BOJIHBL [lepron, CKOPOCTh pacipOCTPaHEHUs U JUIMHA BOJIHBL. CBOMCTBA MEXAHUYECKHUX
BOJIH: OTPOKECHUE, MPEJIOMIICHHE, MUHTEPDEPEHINS U AUPPAKIIUSL.

3Byk. CKkOopoCTh 3BYKa. [ poMKOCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIyMOBOE€ 3arpsA3HEHUE OKPYIKAKOLIECH CPEIBL.

ONEKTPOMArHUTHBIE BOJIHBL. YCJIOBUSL M3JIYYEHUS JJIEKTPOMATHUTHBIX BOJIH.
B3auMHas OPHEHTALNS BEKTOPOB £, B, v B 3MEKTPOMArHUTHOI BOJIHE.

CBOMCTBA 3NEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, NMPETOMIICHUE, TOJISAPU3ALIHNS,
uHTepPepeHns U audpaKus.
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[ITkayia >AEKTPOMArHUTHBIX BOMH. lIpUMEHEHWE DIEKTPOMArHUTHBIX  BOJH
B TEXHUKE U OBITY.

[ IpyHOMOEl paguOCBA3H U TENEBUACHUA. Patnonokanus.

DNEKTPOMArHUTHOE 3arPA3HEHUE OKPYIKAOLIEN CPENIBI.

TexHuyeckue yCTPOMCTBA M NPAKTHYECKOE MPUMEHEHWE. MY3bIKAJIBHBIE
WHCTPYMEHTHI, pajap, PaAMONpPUEMHHK, TEJICBU30p, aHTeHHA, TenedoH, CBU-neus,
VIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jlemoncmpayuu

OOpa3zoBaHu€E U PACHPOCTPAHCHUE MONEPEUYHBIX U TPOI0JIbHBIX BOJIH.

Konebnromeecs Teno kak MICTOYHHUK 3BYKA.

3aBUCUMOCTD JUTMHBI BOJHBI OT YACTOThI KOJICOAHUIA.

HabnroaeHre oTpaskeHs U NPEIOMIICHUS] MEXAHMUECKUX BOJIH.

Habmronenue uHTeppepeHiIng 1 JUPPaKkIud MEXaHUYECKUX BOJH.

AKYCTHYECKHUI PE30HAHC.

CBoiicTBa yabTpa3ByKa v €ro MPUMEHEHHUE.

HabnroneHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILJIUTYA0M U 4acTOTOMH
KoneOaHuil.

Hccnenopanue CBOKWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, MPEJIOMIICHUE,
noJsipu3anus, 1uppakuns, UHTEpPEepeHIus.

O6HapyxeHue HHPPaKpacHOTO U yIbTPaPUONIETOBOIO U3TyYCHHHA.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM
H3yueHune napameTpoB 3BYKOBO BOJIHBIL.
H3yuenne pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3aAMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa

[IpsMoOnuHEHOE pacpOCTPaHEHUE CBETA B OAHOPOAHOM cpexe. Jlyu cBerta.
ToYECUYHBIN UCTOYHUK CBETA.

OtpakeHre CBETa. 3aKOHbl OTpPaXEeHUs CBeTa. llocTpoeHme wm300pakeHMi
B TUIOCKOM 3¢pkaie. Cepuueckue 3epkaa.

[Ipenomnenne cBeTa. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTellb
npesioMmyieHus. OTHOCUTEIBHBIN IMOKA3aTENb NPEIOMIIEHUS. [10CTOSHCTBO 4aCcTOTHI CBETA
M COOTHOLLIEHUE JIUH BOJIH MPU MEPEX0JE MOHOXPOMATUUYECKOIO CBETA YEPE3 IPAHULLY
paszena IByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. Jucnepens ceera. CiioskHbli cocTaB Oenoro ceera. LBer.

[TomHOe BHYTpEeHHEE OTpaKeHME. lIpenenpHbBlii yroa MOMHOTO BHYTPEHHETO
OTPAKEHUSI.

Colupatone ¥ paccerBaroue JUH3bL ToHKas rH3a. DOKYCHOE PACCTOSHUE U
ONTUYECKAs CWJIAa TOHKOW JIMH3bL.  3aBHCHMOCTb  (DOKYCHOIO  PacCTOSIHHUS
TOHKOW C(EpPUUECKON JIMH3BI OT €€ TEOMETPUM M OTHOCHTEIIBHOTO TIOKa3aTems
MIPEJIOMIICHUSI.

dopmyia TOHKOH JIMH3BL. YBEITWYEHUE, JaBAEMOE JTUH30M.
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Xoa Jyya, OPOLIEALIETO JHMH3Y TMOJ NPOU3BOJIBHBIM YIJIOM K €€ TIaBHOM
ontuyeckoi och. [locTpoeHune n300paskeHuil TOUKM U OTPE3KA MPSMOIl B COOMPAOIIUX U
PACCEHUBAKOIIMX JIMH3aX U UX CHCTEMAX.

Ontuueckne npudopsl. Pazpematomas cnocoOHOCTh. [7a3 kak onThyeckas
cCUCTEMA.

[Tpeaensl TPUMEHUMOCTH FEOMETPUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepenus ceera. KorepeHTHbIe UCTOYHHMKH. Y CIIOBUS
HAOMOICHUS MAKCUMYMOB M MUHUMYMOB B HMHTEPPEPECHUMOHHONW KapTHHE OT JIBYX
KOT€PEHTHBIX UCTOYHUKOB. [ [pUMEpBI KITACCMYECKUX MHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. JludpakimonHas pemérka. YciaoBue HaOMIOACHHS TIIaBHBIX
MAaKCHMYMOB ITPH MaJEHUM MOHOXPOMATHYECKOTO CBETA HA JU(PPAKLIMOHHYIO PELIETKY.

[Tonapuzanus ceera.

TexHUUECKNE YCTPOHCTBA U TEXHOIOTMYECKHE MPOLECCHL: OUKH, JIyNa, MEPUCKOTI,
¢oroanmapar, MHKPOCKON, NPOCKIMOHHBIA anmapar, NPOCBETIICHHE ONTHKH,
BOJIOKOHHAsI ONITUKA, NMPPAKIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHHUS CBETA.

Hccnenopanue mpeaoMyIeHUs CBETA.

HabmroaeHre noiHOro BHyTPEHHETO OTPpakKeHUs. Moieb CBETOBOA.

Hccnenopanue xoa CBETOBBIX MYyYKOB YEPE3 MIIOCKOMAPAIIICTBHYIO MJIACTUHY U
pU3My.

Hccnenopanue CBOMCTB M300pKEHUIA B TMH3AX.

Mogenu MUKPOCKOIIA, TEJIECKONA.

HaOmtonenue nnrepdepeHimm crera.

HaOntoienue nBeTOB TOHKUX TUIEHOK.

HaOntonenue nudpakiuu ceera.

Hzyuenue nudpakiimOHHON PEIIETKH.

HaOntonenue nudpakiimoOHHOro CIEKTpa.

HaOntonenue qucnepcun cBeTa.

HabmroneHue nonsipu3aniu CBeTa.

[TpumeHeHMEe TONSAPOUIOB TS U3YUCHUS MEXAaHUUECKUX HaMPSHKCHUH.

Vuenuueckuit sxcnepumenm, 1abopamoptivie pabomei, NPAKMUKYM

H3mepenne nokazaTens MpenoMIICHHs! CTEKIIA.

HccnenoBanue 3aBUCMMOCTH (POKYCHOTO PACCTOSIHHS OT BELIECTBA (HA MPUMEPE
YKUJKUX JIUH3 ).

H3mepenne (pOKYyCHOTO PACCTOSIHHS PACCEHBAIOIINX JIMH3.

[TonyueHnne n300pakeHUs B CUCTEME M3 MIJIOCKOTO 3€pKasa v JIMH3BI.

[TonyueHne n300pakeHHs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMYECKAX CUCTEM.

HabGmronenne mudppakumm, nHTEpHEPEHIAN U TOJISIPU3ALAN CBETA.
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H3yueHue nossipu3aliuy CBETa, OTPAKEHHOTO OT MOBEPXHOCTHU IUAJIEKTPHKA.

N3yuenue uHTepPEepeHIIny JIa3epHOro U3TyUEHHS Ha ABYX LICTSX.

HaOntonenue nucnepcun.

HaOntonenue u nccnenopanue JupakiiuOHHOTO CIIEKTpA.

H3mepenne AuHbI CBETOBOM BOJIHBI,

[TonydyeHue crekTpa M3Ny4YCHHMs CBETOAMOAA MPH TIOMOIMM AW(PPaKIIMOHHOM
PEIIETKMU.

Paznesn 6. OcHOBBI CIeMAIBHONH TEOPHH OTHOCUTEIbHOCTH

I'paHuibl IPUMEHUMOCTH KITACCHYECKOM MexaHuku. Iloctynarel crnenuanbHON
TEOPUH OTHOCUTEIILHOCTH.

[TpocTpaHcTBEHHO-BpeMEHHOH HHTEpBai. [IpeoOpasoBanust JlopeHua. YcnoBue
NPUYMHHOCTU. OTHOCUTENIBHOCTh  OJHOBPEMEHHOCTH. 3aMEUICHHE BPEMEHU U
COKpAILCHUE JIIUHBIL.

DHEPrust U UMITYJIbC PEISATAUBACTCKON YACTHLBL.

CBs13b MACChI € SHEPTUEHN U UMITYJILCOM PENIITUBUCTCKON YaCTULBI. DHEPrHUsl MOKOSI.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJOTHYECKME MPOLECCHI.  CITyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIIN 3aPSDKEHHBIX YaCTHLL.

Vuenuueckuii sxcnepumenm, aabopamopiivie pabonivl, NPAKMUKYM
OnpenerneHne UMNyJbCa U 3HEPTUM PENATUBACTCKAX 4YacTull (1Mo (ortorpadusm
TPEKOB 3aPSPKEHHBIX YACTHUL] B MATHUTHOM TIOJIE).

Paznen 7. KBanToBas pusuka
Tema 1. KopnycKkyaapHo-80J1H080U 0yanusm

PaBHOBECHOE TEMIOBOE M3TyUYCHUE (M3TyUCHHE a0COFOTHO YEPHOTO Tena). 3aKOH
cmeuieHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUsl K UMITYJIBC (POTOHA.

dotorpdexr. Onbitet A.I'. CroneroBa. 3akoHbl (oToddexra. YpaBHECHHE
OiiHmTelrna s pororddexra. «KpacHas rpanuiiay gorodddekra.

JlaByieHre cBeTa (B YACTHOCTH, NABJIEHUE CBETA HA aOCOJIFOTHO MOTJIOUIAOMIYIO U
aOCOIOTHO OoTpaxkaroulyro noBepxHocTh). OnbiTel [1.H. JleOenena.

BonHoBBIE cBOcTBa 4acThll. BosHel ne bpoiind. [lnvuHa BOnHBL ne bpoiind u
pa3Mepbl OOJIACTH JIOKAIM3AlMK ABMXKYLICHCS dacThlbl. KOpmyCKyJIsipHO-BOJHOBOMH
ayanusM. Jndpakuus 3JIeKTPOHOB HA KPUCTAIUIAX.

Crneuuduka w3mepeHnii B MuKpomupe. COOTHOLIEHUS HEOMPEACIEHHOCTEH
['eitzenOepra.

TexHHYECKNE yCTPOMCTBA M TEXHOJIOTMYECKME MPOLECCHL:  CIIEKTPOMETP,
(oT035IEMENHT, (POTOIATUHK, TYHHETBHBIA MUKPOCKOII, COJTHEUHAs Oarapest, CBETOINOI.

Jlemoncmpayuu

®oTor(P(PEeKT HA YCTAHOBKE € IIUHKOBOH MJIACTUHOM.

HccenenoBanue 3ak0HOB BHEITHETO GPOTOIPPEKTA.

Hccnenosanue 3aBUCUMOCTH CONPOTUBIIEHUS MOJIyITPOBOAHUKOB
OT OCBCILICHHOCTH.
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Ceeroamon.
ConneuHas Oarapes.

Vuenuueckuii sxcnepumenm, 1abopamoprvie pabomst, NPAKMUKYM
Hccnenopanue poTtopesucropa.
Hzmepenune nocrossHHoi [lnanka Ha ocHOBe uccneaoBanus GotodrPpdexra.
Hccnenopanue 3aBUCUMOCTH CUJThI TOKA YEPE3 CBETOMO] OT HAMPSHKEHHUS.

Tema 2. Qusuxka amoma

OneITel O HKCCIICAOBAHUIO CTPOcHHMst aroma. [LmaHerapHas MoAeib aroma
Pezepdopna.

[Toctynarel bopa. Usnydyenne wm moryomeHue (GOTOHOB MPU TMEPEXOAEC aToMa
C OTHOTO YPOBHS DHEPrUU HA APYTOM.

Bupl ciektpoB. CEKTp YPOBHEHR SHEPTUMU aTOMA BOAOPOIA.

CIIOHTaHHOE U BBIHYKACHHOE U3ITy4YeHHE CBETa. Jlazep.

TEeXHUYECKUE YCTPOHCTBA U TEXHOJIOTMYECKUE TPOLIECCHI: CIIEKTPAJIbHBIN aHANIN3
(CIIEKTPOCKOIT ), JIa3eP, KBAHTOBBI KOMITBIOTEP.

Jlemoncmpayuu
Mogpens onbita Pesepdopaa.
HaGnronenne nuHeivaTbix CeKTPoB.
YCTpoicTBO M AEUCTBUE CYETYMKA MOHU3UPYFOIIUX YaCTHIL.
Onpenenenue JUIMHBI BOJIHBI JIA3EPHOTO U3JTYYCHUS.

Vuenuueckuii sxcnepumenm, nabopamoprvie pabomol, NPAKMUKYM

HabmoneHue nuHeuaToro cnekTpa.

Hccnenopanue crekTpa pa3peskeHHOro aTOMApHOTO BOJOpOJa W M3MEPEHHE
NoCTOSIHHOW Pundepra.

Tema 3. Dusuka amoMHO20 A0Pa U INEMEHMAPHBIX YACMUY

Hyxnonnas moaens sapa ['eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe 4ucio
aapa. U3otomel.

PamnoakTBHOCTE. Anb(da-pacnaa. DIEKTPOHHBIA W MO3WTPOHHBIA OeTa-pacnan.
["'amMmma-uznyueHue.

3aKOH paaMOAKTUBHOIO pacnana. PaaroakTuBHbIE U30TONBI B Ipupoae. CBoicTBa
VOHU3UPYIOIIETO M3IYYEHUS. BiugHUE PAAUOaKTUBHOCTH HA J>KUBBIE OPraHU3MBEL.
EcrectBeHHbIl (OH H3iTyuyeHHs. Jl03UMETpHS.

OHeprus CBA3W HYKJIOHOB B spe. SnepHbie clitbl. JleeKT Macchl sapa.

Snepubie peakumu. Jlenenue wm cuHTE3 Aaep. SAnepHbie peakTopsl. [IpoOiemel
VIPABJISEMOr0 TEPMOSACPHOIO CHHTE3A. DKOJIOTMYECKUE ACTIEKTHI PA3BUTHUS SACPHON
DHEPreTUKH.

Metoabl perucTpanun 51 UCCIIEN0BAHNSA AJIEMEHTAPHBIX YaCTHLL.

dOyHaaMeHTalIbHbIE B3aUMOJCHCTBUA. bapruoHbl, ME30OHBI U JIENTOHBIL.
[Tpencrasnenne o CtangapTHOR Moaenu. KBapK-riItOOHHAs MOJENb AIPOHOB.
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dusuka 3a npenenamu CrannapTHOM Moaenn. TEMHAs Marepus U TEMHAsE SHEPTHSI.

EnnHCTBO (M3nyeckoil KapTUHBI MUpA.

TexHUYecKHue YCTpOMCTBA M TEXHOJIOTMYECKUE IMPOLIECCHl: OO3UMETD, Kamepa
Bunbcona, saepHblii peakTop, TEPMOSICPHBIA pEakTop, aToMHas OoMOa, MAarHUTHO-
PE30HAHCHAst TOMOrpadus.

Vuenuueckuii skcnepumenm, rabopamopnvie pabomul, NPAKMUKYM
HccenenoBanue TpekoB 4acTull (10 TOTOBBIM (oTorpadusim).
HccenenoBanne painoakTHBHOTO (POHA C MCIOIB30BAHUEM TO3UMETPA.
Hzyuenne nornomeHuns: 6eTa-4acTull AIIOMUHHEM.

Paznen 8. DineMeHTHI ACTPOHOMHUH M ACTPOPU3UKH

Otanbl pa3BUTHS aCTPOHOMUWM. [IpHKIIaTHOE W MHPOBO33PEHUECKOE 3HAYECHHE
acTpoHOMUH. [ [puMEHUMOCTD 3aKOHOB (PU3UKH [T OOBICHEHUS MPUPOIbI KOCMUYECKHX
OOBEKTOB.

MeTo1bl aCTPOHOMUYECKHX HCCIeI0BaHUH. COBPEMEHHBIEC ONTUYECKHUE TEIECKOTIBI,
PAIMOTENECKONBI, BHEATMOC(EPHAST aCTPOHOMMUSL.

Bua 3Bé3aHoro Heba. Co3Be3aust, SpKUAE 3BE3bL, MIAHETHI, UX BUAUMOE JBUKCHHE.

ConHeuHas cucrema.

Connue. CosiHeUHAs aKTUBHOCTH. ICTOYHMK 3HEepruu COJIHLA U 3BE3 .

3BE31BI, UX OCHOBHBIC XApPAKTEPUCTUKH. JlMarpamMmma «CHOEKTpaJibHbI Kiacc —
CBETUMOCTbY». 3BE3/bI TJIABHOW NOCIEAOBATENBHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]] INIABHOM MOCIEN0OBATEIbHOCTA. BHYTPEHHEE CTPOCHUE 3BE3.
CoBpEMEHHBIE MPEACTABIICHUS 0 MPOUCXOKIECHUHN U 3BOMOLMN COJIHIA W 3BE31. OTarbl
JKU3HU 3BE31.

Mneunsiii [1yTe — Hama ["anaktuka. [onoxenue u npuxenne CoyHLA B [ alTakTHKE.
Tunel ranakTuk. PagroranakTuky U KkBazapbl. UEpHBIC ABIPHI B SIAPAX TAJTAKTHK.

Bceenennas. Pacumpenue BceenenHoii. 3akon XaO06ma. PazOeranue rajiakTHk.
Teopust bonporo B3peiBa. PENTUKTOBOE U3TyYEHHE.

MacmrabHas cTpykTypa BeenenHoid. MeTaranakTuka.

Hepeménnpie mpoOneMbl aCTPOHOMUU.

Vuenuueckue nabmooenust
HaGmronenust 3BE3AHOrO HeGa HEBOOPYKEHHBIM TJIA30M € MCHOJB30BAHUEM
KOMIBIOTEPHBIX MPWIOKECHANA [UIsl ONPEIACIICHUS MOJIOKEHUS HEOECHBIX OOBEKTOB
HA KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31sl CEBEPHOTO MOMYLIAPHS U TPKUE 3BE3IBL.
HaGmronenus B teneckon JIyHbI, MIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTIJIEHHIA.

Du3HYeCKHil NPAKTUKYM

CriocoObl m3MepeHusi (PU3MYECKUX BEJIMYMH C UCMOJB30BAHUEM AHAJIOTOBBIX W
IU(POBBIX HW3MEPUTEIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JATYAKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCUTENIbHBIE TOTPEIIHOCTA WM3MEPECHUNA (PU3NYECKUX BEJIMYMH.
OreHKa rpaHul] NOTPEMTHOCTEN.

[TpoBeneHNE KOCBEHHBIX M3MEPEHUH, MCCICIOBAHUN 3aBUCUMOCTEH (PU3MUYECKUX
BEJIMYMH, MPOBEPKA MPEUIOKEHHBIX TMNOTE3 (BBIOOP M3 PadOT, ONMCAHHBIX
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B TEMATHYECKHX pazienax «YUEHUYECKH SKCIEPUMEHT, Jad0paropHble paboThI,
PAKTUKYM ).

O6o0mariee nOBTOpeHue

OO0o001IeHnE W CUCTEMATH3alMs COJEP)KaHUsl pa3AciioB Kypca «MexaHukay,
«MonekynspHas QuU3MKa U TEPMOAMHAMUKA», «NEKTpoauHamuka», «Konebanus u
BOJIHBIY, «OCHOBBI CHEUMATBHON TEOPUM OTHOCHUTENBHOCTHY, «KBaHTOBas (u3nKay,
«NMEMEHTHI aCTPOHOMHUU U ACTPOPHU3IUKI.

Ponb ¢pu3nku 1 aCTpOHOMHH B 3KOHOMHUYECKON, TEXHOJIOTHYECKOM, COLMATILHON 1
ATUYECKON cepax ACATEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3MKH M ACTPOHOMHUU
B COBPEMEHHOW  HAy4YHOM  KapTUHE  MHpa, 3HAYCHHE  OIACATEIILHOW,
CUCTEMATHU3HUPYIOIICH, OOBSICHUTEIBHOW M MPOTHOCTUYECKONW (PYHKUMKA (PU3NUYECKOM
TEOPUH, POJIb (PU3NUYECKONW TEOpUH B (POPMUPOBAHMM NPEIACTABICHUNA O (PU3MUYECKOMA
KapTUHE MHpa, MECTO (PU3NYECKOW KApTUHBI MUPa B OOWIEM PsIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX ITPEICTABIICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBSA3H

Hzyuenne kypca (pusuku yrinyOséHHOro ypoBHs B 11 kjacce OCYIIECTBISETCS
C YUETOM COJIEPKATENBHBIX MEKITPEAMETHBIX CBA3CH C KypCaMH MaTEMAaTUKK, OMOIOTHH,
XUMHH, TeOrpapuu v TEXHOJIOTHH.

Mejxcnpeomemnsie nonamua, C6A3AHHLIE C UYUEHUEM MEMO0006 HAYUHO20
NO3HAHUA: SBIICHUE, HAYYHBIN (PakT, runotesa, Gu3nueckas BEJIMYUHA, 3aKOH, TEOPUS,
HAOIOJIEHUE, DSKCIICPUMEHT, MOJACIUPOBAHUE, MOJACIb, HM3MEPEHUE, MOrPEIIHOCTH
WU3MEPCHUN, U3MEPUTEIbHBIE MPUOOPHI, IIU(POBast TAOOPATOPHSL.

Mamemamuxka: PeuieHue cuctemMbl ypaBHEHUH. TpuroHoMeTpuyecke (pyHKIMH:
CUHYC, KOCHHYC, TAQHI'€HC, KOTAHTC€HC, OCHOBHOC TPHUTOHOMETPHUYECKOE TOXKIECTBO.
BekTopel W WX MPOCKIMH Ha OCH KOOPAMHAT, CIOKEHWE BEKTOpOB. [Ipon3BoaHbIe
aneMeHTapHbIX (GyHKumi. [Ipu3Hakn nonoOus TPEyroJIbBHUKOB, ONPEACICHUE MIOMAAN
TUIOCKUX (UTYp U 00BEMA TEN.

Buonozusa: >neKTpUYECKUE SIBICHAS B )KUBOH PUPOJIE, KOJIEOATEIbHBIC TBUKCHHS
B JKMBOH MPHUPOJE, SKOJOTUYECKUE PUCKH MPH MPOU3BOJACTBE JIIEKTPOSHEPIHUH,
ANIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOWIEH Cpenbl, YIbTPA3BYKOBas IUArHOCTHKA
B MEJMLIMHE, ONITUYECKUE SIBJICHHS B YKUBOU MPUPOJE.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAIMYECKAs CTPYKTYpa TBEPABIX TEI,
MEXAHU3MBbI 00PA30BAHMS KPUCTATUTMYECKON PEIIETKH, CIEKTPATIbHBIN aHAIN3.

Teozpaghus: mMarHuTHBIE TOMFOCA 3€MIIM, 3al€KM MArHUTHBIX PyA, (POTOCBHEMKA
3€MHOI MMOBEPXHOCTH, cericMorpad.

Texnonozua: TPUMEHEHHE  TOCTOSHHBIX  MAarHWUTOB,  BJICKTPOMArHWTOB,
ANEKTPOABUraTeNb SIKOOM, reHepaTop MEPEMEHHOTO TOKA, WHAYKIIMOHHAS M€Yb, TUHUH
ANEKTPONEpeaay, ICKTPOABHIaTeNb, panap, PaAHMONPHEMHHUK, TEJIECBU30p, AHTCHHA,
tenedon, CBU-neub, ybTpa3ByKoBas IMarHOCTHKA B TEXHUKE, MPOSKIIMOHHBIH armapar,
BOJIOKOHHAsI ONTHKA, COJHEYHas Oarapesi, CHYTHUKOBbIE NPUEMHHUKH, SACpHAs
SHEPreTUKA M 3KOJIOTHUECKHUE aClEKThI €€ PA3BUTHSL.
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HJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3VYJIBTATDBI

JIn4HOCTHBIE pE3yibTaThl OCBOCHMSI Y4eOHOro mnpeamera «DU3MKa» JOJKHbBI
OoTpakaTb ~ TOTOBHOCTH M CHOCOOHOCTh  OOYYarIIUXCS  PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHON BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CUCTEMOU  IIEHHOCTHBIX
OpUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEXKIACHUHN, COOTBETCTBYHOIINX TPAAULIMOHHBIM
LHEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACUIMPEHUE >KU3HCHHOTO ONbITA W OMNbITa
JNEATENIBHOCTA B MPOLECCE pealnu3alvid OCHOBHBIX HAMPABIICHAN BOCHUATATEIIBHOMN
JEATEIIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xkaaHcKoro BOCIMTAHHSA:

C()OPMUPOBAHHOCTh TPAKAAHCKOW TO3UIMH OOYYArOIIErocs KakK aKTUBHOIO
Y OTBETCTBEHHOTO WJIEHA POCCUICKOr0 OOIIECTBA,

NPUHATHE TPAJAULIMOHHBIX 00LICYETIOBEYECKUX I'YMAHACTAYECKHAX
U JEMOKPATHYECKUX LIEHHOCTEM;

TFOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B HMHTEPECAX TPAKAAHCKOTO
00IIEeCTBa, Y4acTBOBATh B CAMOYITPABJICHUH B 00PAa30BATEILHOM OpraHn3anuy;

YMEHHUE B3aMMOACHCTBOBATH C COLMAIIBHBIMUA MHCTUTYTAMU B COOTBETCTBUM C MX
(YHKIHMAMHA 1 HA3HAYECHHUEM,

TOTOBHOCTBb K TYMaHUTAPHON W BOJOHTEPCKON NEATEIBHOCTH,

2) NaTpuOTHYECKOr0 BOCIIMTAHUS:
c(OPMUPOBAHHOCTE POCCUHCKON TPAKIAHCKON MACHTUYHOCTH, MATPUOTU3MA,
LIECHHOCTHOE OTHOIICHHE K TOCYJAPCTBEHHBIM CHUMBOJAM, JOCTHXKCHHSIM
POCCUICKMX YUYEHBIX B 001aCTH (PU3UKK U TEXHUKE,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MOBECHUS,

CHOCOOHOCTh OLICHWBATH CUTYAllMI0 W NPHHUMATh OCO3HAHHBIC PELICHUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM YHCIIE
B JICATCIIBHOCTU YUCHOTO;

OCO3HAHWE JIMYHOTO BKJIAAA B TOCTPOECHUE YCTOMUMBOTO Oy AyILETO;

4) 3CTeTHYeCKOro BOCIUTAHUS
ACTETUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA,
OPUCYIIETO (PU3MUECKOI HAYKE,

S) TpyaoBOro BOCIMTAHMSA:

WUHTEPEC K Pa3M4HbIM cdepaMm NpoPeCCHOHANBHON NEATENBHOCTH, B TOM YHCIIE
CBSI3aHHBIM ¢ (PUBUKON M TEXHUKOH, YMECHHUE COBEPIIATh OCO3HAHHBIA BHIOOD OyayIIch
npo(dheccuu 1 pean30BbIBATE COOCTBEHHBIC YKU3HEHHBIC TTAHBI;
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TOTOBHOCTB M CHOCOOHOCTH K 00Pa30BaHUIO M CaMOOOPA30BAHUIO B 001aCTH (PU3UKK
HA MPOTSHKEHUU BCEH KU3HMU,

6) 3K0JI0rH4YeCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTD SKOJIOTHYECKOM KyJIBTYPbI, 0CO3HAHUE TII00ATBHOIO XapakTepa
3KOJIOTHYECKHAX MPOOIIEM;

TUTAHAPOBAHUE U OCYIIECTBICHUE ICHCTBAN B OKPYIKAIOIIEH CPEAE HA OCHOBE
3HAHMS LEJIEW YCTOMYMUBOr0 Pa3BUTHS YEIIOBEYECTBA,

Pacummpenue omnbita OeATeIbHOCTH JKOJIOTMYECKON HANPAaBICHHOCTH HA OCHOBE
UMEIOIIUXCS 3HAHUNA 1O (PU3UKE;

7) UEeHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pazBuTUs (PU3NYECKON HAYKH;

OCO3HAHWE LEHHOCTH HAYYHOH NEATENIBHOCTH, TOTOBHOCTh B MPOLIECCE M3YUYCHHS
(U3NKA  OCYIIECTBIATH  NPOEKTHYKD W HMCCIECIOBATEILCKYID  JIEATENBHOCTH
WHIWBUYAJIbHO U B TPYIIIIE.

METAIPEIMETHBIE PE3YJIBTATDI

ITo3naBare/ibHbIe YHHBepPcaJbHbIE YUeOHbIE AeiicTBHSA
ba3oBble JJoruueckue aeiicTBUsI:

CaMOCTOSITENILHO (POPMYJIMPOBATh M aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh
¢€ BCCCTOPOHHE;

OMPEAECTATH LEH JEATCIIBHOCTH, 341aBaTh NAPAMETPhI U KPUTEPUX UX JOCTHXKCHHS,

BBISIBJIATh 3aKOHOMEPHOCTH W MPOTHBOPEUUS B PACCMATPUBAEMBIX (PU3UUYECCKUX
SIBJICHUSX

pazpabarbiBaTh IJIaH pEUIEHUS TPOOJIEMBbI € YYETOM aHAIM3a HMMEHOIINXCS
MATEPUATIBHBIX U HEMATECPUATIBHBIX PECYPCOB;

BHOCHTbH KOPPEKTHUBBI B JICATENBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB
LETISIM, OLICHUBATh PUCKHU TOCIEACTBUN IEATEIIBHOCTH,

KOOPJMHUPOBATH M BBIMOJIHATH Pab0OTy B YCIOBHUSX PEATBHOrO, BUPTYAJBLHOTO W
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUHN KU3HCHHBIX TPOOJIEM.

ba3zoBble HcciieoBaTeIbCKUE el CTBHS:

BJAQJE€Th HAy4YHOH TEPMHUHOJOTMEH, KIIOYEBBIMM TIOHATHUSAMM M METOJaMHU
(u3nYECKOil HayKH;

BNIAJCTh HABBIKAMHM y4€OHO-MCCIECIOBATEILCKOW W MPOCKTHOH AESITENbHOCTH
B 00nacTh (PU3MKHM, CIMOCOOHOCTBED M TOTOBHOCTBE) K CAMOCTOSATEIBHOMY TOUCKY
METOJIOB peLICHU 3a1a4 (PU3AUYECKOTO COACPKAHMS], MPUMEHEHHUIO PA3TMYHBIX METOIOB
NO3HAHUS,

BIAJACTh BHJAMHU JCATEIBHOCTH 1O TOJYYECHHIO HOBOTO 3HAHWS, €ro
UHTEpIpETALUU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYaIUsX,
B TOM YMCJIC TPHA CO3JaHUH YYECOHBIX MPOEKTOB B 00JIaCTH (PU3UKH,
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BBISIBJISIT TPUYMHHO-CIICICTBEHHBIC CBSI3W U AKTYAIM3UPOBATh 3a/1a4y, BBIABUIATh
TUIOTE3Y €€ PEUICHHS, HAXOIUTh aPTYMEHTHI /ISl JOKA3aTeNIbCTBA CBOMX YTBEPKIACHUA,
3a/1aBaTh MAPAMETPBI U KPUTEPUHN PEIIEHUS,

AHAIM3UPOBATH TMOJYUYEHHBIC B XOJE PELICHUS 3aa4d PE3YJIbTAThl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

cTaBUTh M  (OPMYyJIMpOBaTh COOCTBEHHBIE 33Jauyd B  00pa3oBaTEIbHOM
JESATEIILHOCTH, B TOM YUCIIC TP U3YUYCHUH (PU3UKH,

JaBaTh OLECHKY HOBBIM CUTYalMsIM, OLICHUBATH MPUOOPETEHHBIH OIBIT,

YMETh MEPEHOCUTh 3HaHUs 1O (PU3MKE B  NPAKTHYECKYKD  0ONacThb
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTEM;

BBIJIBUTaTh HOBBIE UJEU, TPEAIAraTb OPUTHHAIBHBIE MOAXOABI A PEIICHUS,

CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAOIIUE ATbTEPHATUBHBIE PEIICHUS.

Padora ¢ unopmanmeii:

BJAQJETh HaBbIKAMM MOJyueHHs uHpopMalMu  (PU3MYECKOTO  COAECpPXKAHUS
U3 KMCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEILHO OCYILECTBJIATh MOMCK, aHau3,
CUCTEMATH3AlMI0 W HWHTEPOpETali0 WHGPOpPMALUK Pa3IMyYHbIX BUAOB U (OpM
NPEICTABICHNUS,

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAILIUHY;

UCMOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX TEXHOJOTHIA
B PCIICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX M  OPraHU3allMOHHBIX 3a7ay
¢ coOmtoaeHueM TpeOOBaHUMA DSPrOHOMUKH, TEXHUKHA O€30MaCHOCTH, TUTHCHBI,
pecypcocOepeKeHUs, MPABOBBIX W 3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30MacHOCTH,

CO3/1aBaTh TEKCThl (PM3UUECKOTO COJEPKAHMs B Pa3IMuHbIX (popMaTtax ¢ y4éTom
HA3HAYCHUS MHQOPMALMM W LEICBOW ayJMTOPUM, BBIOMpPas ONTUMAIbHYI (OpMy
NPEICTABICHUS U BU3YAIH3aliH.

KommyHnukaTuBHbIe YHHBepcaJbHbIe yueOHbIe JAeiicTBHNA:

OCYUIECTBIIATH OOLIEHUE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU NEITEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(DIUKTHBIX CUTYallUd U CMATYaTh KOH()JIUKTHI,

Pa3BEPHYTO U JIOTUYHO U3JIArarh CBOKO TOUKY 3PEHHUS C UCIIOIB30BAHUEM S3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTIOJTb30BaTh MPEUMYIIECTBA KOMAHAHOW U MHVUBUAY AJIbHOU PadoThI;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEHCTBUI C yUETOM OOIIMX HHTEPECOB,
1 BO3MOKHOCTEN KKIOT0 WIeHA KOJUICKTUBA,

MIPUHUAMATH LEJIU COBMECTHOMN AEATEIBHOCTHA, OPTraHU30BBIBATE U KOOPAUHUPOBATH
JEUCTBHUSA 110 €€ TOCTHIKEHUIO. COCTABIIATH IUIAH ACHCTBUAN, PACIPEAEIIATE POJIH C YYETOM
MHEHUI YYaCTHUKOB, 00CYK/IaTh PE3YJIbTaThl COBMECTHO padOTHI;

OLICHMBATh KAa4€CTBO CBOETO BKJaJa M KaXKIO0r0 y4aCTHHKA KOMAaHJbl B OOHIuit
PE3YJIbTAT MO pa3padOTaHHBIM KPUTEPUSIM,
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npeajararbe HOBBIC  IIPOCKTBI, ONCHUBATL HACK € IIO3WMIIMKM  HOBHM3HEI,
OPHUI'MHAJIbHOCTH, HpaKTquCKOﬁ 3HaAYUMOCTH,

OCYHICCTBIIATE ITO3UTUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CUTYalUAX,
IIPOABJIATE TBOPUYCCTBO U BOO6pa)KeHI/Ie, OBITH HMHUIIUATUBHBIM.

PerynsitTuBHble yHHBepca/ibHble Y4eOHbIE elicCTBHA
Camoopranusanusi:

CaMOCTOSITENIbHO  OCYIECTBIIATh IMO3HABATENBHYIO JICATENBHOCTh B 00JIACTH
(PM3WUKK U ACTPOHOMMUH, BBISIBIISATE TPOOJIEMBI, CTABUTH U (POPMYJIMPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH TUIAH PELICHMS] PACUETHBIX M KAUECTBEHHBIX 3a/ad,
IUIAH  BBIMIOJTHEHMSI TMPAKTUYECKOW PadOTBl €  YYETOM HMMEKOIIMUXCS  PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEANOUTCHMIA,

JaBaTh OLEHKY HOBBIM CUTYaLUsIM,

pacMpsITh paMKA y4eOHOTO MPEIMETa HA OCHOBE JIMYHBIX MPEATNIOYTCHU;

JIENaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATH €10, OpaTh HA €0l OTBETCTBEHHOCTh
3a PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT,

cnocoOCTBOBATh (POPMUPOBAHUIO W MPOSBIICHUIO APYAUIMU B 00JaCTU (PU3MKH,
NOCTOSTHHO MOBBILIATE CBOM 00Pa30BaTENbHbIA U KYJIBTYPHBINA YPOBEHb.

CaMOKOHTPOJ/Ib, 3MOLINOHAIbHBIH HHTE/ICKT:

JaBaTh OLCHKY HOBBIM CHTYyallMsiM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJBTATOB LIEIISIM,

BJIAJICTh HABBIKAMY MO3HABATEIILHOMN pe(IEKCHUN KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBHAN U MBICIIUTEIIBHBIX IIPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMIA,

WCIOJIb30BaTh NMPUEMBI Pe(IEeKCHn Al OLEHKM CHTYallMH, BEIOOpPA BEPHOTO
peLeHus;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS M0 UX CHHYKEHUIO,

NPUHAMATH MOTHBBI M QPTYMEHTHBI IPYTHX IMPH aHATHU3€E PE3YJIbTATOB ACITEIbHOCTH,

NPUHAMATH €031, MTOHUMAs CBOM HEJAOCTATKH M TOCTOMHCTBA,

NPUHAMATh MOTHBBI  @PTYMEHTHI APYTUX MPU AHATIN3E PE3YJIbTATOB ACITEIBHOCTH,

NPU3HABATh CBOE MPABO W MPABO APYTUX HA OIIUOKH.

B npouecce AOCTMKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTrPamMMBbl
1o (PU3MKE [Tl YPOBHS CPETHETO 0O0IIEro 00pa3oBaHus y 00y4arouXcs COBEPUICHCTBYETCS
OMOYUOHANBHBIE UHMEITIeKM,, TPEANOJIATAr A C(POPMHUPOBAHHOCTB:

CaMOCO3HAHUs, BKJIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOC
COCTOSIHHME, BHJICTh HATPABJICHUS PA3BUTHSI COOCTBEHHON SMOLIMOHANBHON c(epbl, OBITH
YBEPEHHBIM B ceO€;

CaMOPETYJIMPOBAHMS,  BKJIFOYAKOLIETO  CAMOKOHTPOJIb, YMEHHE MPHUHAMATH
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHATbHBIM
WU3MEHEHUSM W MPOSIBJISITh THOKOCTb, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEW MOTHBALMN, BKJIIOYAIOIIEH CTPEMJICHHE K IOCTIDKCHUIO LEIU U
yCIIEXy, ONTHMHU3M, HWHUIMATUBHOCTH, YMEHHE JCHCTBOBATH, WCXOA M3 CBOHX
BO3MOKHOCTEHH,

AMIATUH, BKIOYAKOLIEH CHOCOOHOCTh MOHMMATh 3MOLMOHATBHOE COCTOSIHHE
JAPYTUX, YYUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHMS, CTOCOOHOCTh K COYYBCTBHIO U
COIEPEIKUBAHMNIO,

COLIMAJTIbHBIX HABBIKOB, BKIKOYAKOIMIMX CHOCOOHOCTH BBICTPaMBAaTh OTHOILIEHUS
C IPYTMMH JIFOJbMH, 3a00TUTHCS, MPOSBIIATH UHTEPEC U PA3PEIIATh KOH(DIUKTHL

HPEAMETHBIE PE3YJIBTATDBI

K koH1y 06yuenus B 10 kiacce mpeIMETHBIE PE3YJIbTATHI HA YIITYOJIEHHOM YPOBHE
JOJHKHBI OTPaKaTh C(OOPMUPOBAHHOCTD Y OOYUYArOIINXCS YMEHUI:

NOHUMATh POJIb (PU3MKK B SKOHOMHYECKOH, TEXHOJIOTHUYECKOM, HKOJIOTHUYECKOM,
COLMANIBHOW M 3THYECKOH c(epax ACATETbHOCTH YEJIOBEKA, POJIb U MECTO (PU3MKHK
B COBPEMEHHOW  HAy4YHOW  KapTUHE  MHpa,  3HAUYCHHUE OIHCATENBHOM,
CUCTEMATHU3HUPYIOIICH, OOBACHUTEIBPHOW M MPOTHOCTUYECKOW (YHKIUI (Pu3ndeckoi
TEOPUM — MEXAHUKHW, MOJICKYISPHOH (PU3MKKA M TEPMOAMHAMHKH, POib (PU3MUECKON
TEOpUU B POPMUPOBAHNY NPEICTABICHAN O PU3NYECCKON KAPTHHE MUPA,

pa3nuuaTh YCIOBUS TMPUMEHUMOCTH MOJENICH (U3NYECKUMX TEN W MPOLECCOB
(SIBJICHMI ). MHEPUUAJIBHAS CUCTEMA OTCYETA, aDCOJIFOTHO TBEPAOE TENO, MATEPUATIbHAS
TOYKA, PaBHOYCKOPEHHOE JBWXKEHHME, CBOOOJHOE NaACHUE, aOCOIIOTHO YIpyras
nedopmaimsi, adCOMOTHO yOPyroe u aObCOIIOTHO HEYNPYroe CTOJKHOBEHUS, MOJACIU
raza, >KHJKOCTH ¥ TBEPAOTO (KPUCTAIMYECKOTO0) TENA, UACATbHBIN Ta3, TOUCYHBIN 3apsi,
OJTHOPOJIHOE 3JIEKTPUYECKOE MOJIE,

paznuyarhk yCioBHs (TpaHUIBL, OOJACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHAMATh BCEOOIIMKA xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OTPAHMYECHHOCTH
MCIOJIb30BaHMUS YACTHBIX 3aKOHOB,;

AHATA3UPOBATh U OOBACHATH MEXAHWYECKUE MPOLECCH M SIBICHUS, WCIOJIB3YS
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbl MEXAHWKH (OTHOCHTEIBHOCTH MEXAHUYECKOTO
IBWOKCHHS, (OPMYJIbI KMUHEMATHKH PABHOYCKOPEHHOIO JABKCHUs, MPeoOpazoBaHUs
["anmmnest nast CKOPOCTH M MEPEMELLIEHMS, 3aKOHBI HBIOTOHA, MPUHLIMIT OTHOCUTEIBHOCTH
[amunes, 3aKOH BCEMHPHOTO TATOTEHWS, 3aKOHBI COXPAHCHHsS HWMIyJbCa U
MEXAHUYECKOM HSHEPrUM, CBA3b PAOOTHI CHJIBI C U3MEHEHUEM MEXAHMUYECKON SHEPruw,
YCIIOBUSI PaBHOBECHsI TBEPAOrO TEJNA), MPHA STOM HKCIHOJb30BATh MATEMATHYECKOE
BBIPOKEHUE 3aKOHOB, YKAa3bIBaTh YCIIOBUS TMPUMEHUMOCTH (PU3NYECKUX 3aKOHOB:
npeoOpazoBanuii [anunes, BTOPOro v TPEThero 3ak0HOB HBFOTOHA, 3aKOHOB COXPAaHEHUS
UMIYJIbCA U MEXaHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAJIM3UPOBATH U OOBACHATH TEIUIOBBIE TPOLIECCHI U SIBJICHH S, UCTIOJIB3YSl OCHOBHBIC
nosnoxkeHust MKT 1 3aKOHBI MONIEKYJIIPHOUM (PU3MKK M TEPMOJMHAMKKM (CBSI3b TABJICHUS
UJCATBHOTO Ta3a €O CpeaHEW KHUHETHYECKOW DHEPIrUeil TEIUIOBOIO JBIWKCHHUS H
KOHIICHTPALUEN €0 MOJIEKYJI, CBSA3b TEMIIEPATYPHI BEIIECTBA CO CPEAHEN KHHETUIECKON
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SDHEPruEH TEIUIOBOTO JIBUKEHWS €0 YaCcTUIl, CBs3b JABJICHUS WJICAIBLHOIO rasa
C KOHLICHTpaLMENR MOJIEKYJI M €r0 TEMIIEPATYPOi, ypaBHeHHEe MeH neneeBa—Knaneipona,
NEPBBIN 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHCHUS YHEPTUU B TEIUIOBBIX MPOIIECCAX),
IPU 3TOM MCIOJIB30BaTh MATEMATUYCCKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATH YCIOBHUS
IIPUMEHUMOCTH ypaBHeHUs Menaeneesa—Kianeiipona,

AHAJIM3UPOBATh U OOBACHATH JJICKTPUUYECKHUE SIBJICHMS, HCIOJb3Yysl OCHOBHBIE
NOJIO’KEHUSL Y 3aKOHBI 3JIEKTPOAMHAMHUKH (3aKOH COXPAHEHUS JIEKTPUUECKOrO 3apsja,
3aKkOH KyJioHa, MOTEHIHABHOCTD JIEKTPOCTATHYECKOTO OIS, PAHIIUI CYTEPIO3UITANA
AJIEKTPAYECKUX TOJIEH, IPHA 3TOM YKa3bIBas yCJIIOBUS MPUMEHUMOCTH 3aKkoHa KyJioHa, a
TAKKE TPAKTHYCCKH BAKHBIC COOTHOWICHWS. 3aKOHBI OMa Jjig  yd4acTKa Lenu |
JUIsl 3aMKHYTOM DJIEKTPUYECKOU 1ienu, 3akoH Jxoyns—Jlenuna, npapwna Kupxroda,
3aKoHbI Dapajest A1 ANEKTPOIU3a),

OMUCHIBATh  (DPU3MYECKUE TPOLECCHl W SIBJICHUS, WCHOJb3ys  BEJITUUYMHBL
MEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TENA U CUCTEMBI TEIl, CHJIA, MOMEHT
CWJIbL, JABJICHUC, TMOTCHIMAIbHAS SHEPIUs, KUHETUUYECKAS DHEPrus, MEXAHWYECKAs
3HEeprus, padoTta CHIIBI, LEHTPOCTPEMHUTEILHOE YCKOPEHWE, CHJIA TSHKECTH, CHUIIA
yOPYTrOCTH, CUJIa TPEHUS, MOITHOCTh, DHEPTUs B3aUMOACHCTBUS Tena ¢ 3eMII€¢id BOIM3M
€€ TMOBEPXHOCTH, DHEPrusl ymnpyroi neopmanuu OpyKUHBI, KOJIUYECTBO TEMIIOTHI,
a0coNioTHAsE Temmeparypa Tena, padora B TEPMOJWHAMUKE, BHYTPECHHSISI SHEPrUs
UJCATBHOTO OJHOATOMHOIO Ta3a, paboTa HACATBHOIO ra3a, OTHOCUTENBbHAS BIAYKHOCTh
Bozayxa, KIIJI wmaeansHOro  TEIJIOBOTO — JABUIATENs,  JJEKTPUYECKOE  TOJE,
HAMPSHKEHHOCTD SJICKTPUYECKOTO OIS, HANPSHKEHHOCTD MO TOYCYHOTO 3apsia WIH
3apsLKEHHOTO [HAPA B BAKYYME U B AMAIIEKTPUKE, MOTEHLIMAN AIEKTPOCTATUYECKOTO OIS,
Pa3HOCTb NOTEHLMAJIOB, AIEKTPOABIKYIIAS CUJIA, CHJIA TOKA, HANPSHKEHUE, MOIIHOCTh
TOKA, JJIEKTPUUYECKAS EMKOCTB IUIOCKOTO KOHACHCATOPA, COMPOTHUBIICHAE YYaCTKA LICTIH
C TOCIECIOBATENIBHBIM M NAPAUIENBHBIM ~ COCIMHEHUEM  PE3UCTOPOB, JHEPrus
BIEKTPUYECKOrO MO KOHAEHCATOPA,

OOBSACHATH OCOOEHHOCTH MPOTECKAHUS (PUINUYECKUX SIBJICHUM: MEXaHUYECKOE
JBW>KCHHE, TEIJIOBOES ABUKCHHE YaCTHUI BEIIECTBA, TEILIOBOE PABHOBECHE, OPOYHOBCKOE
nBwKeHue, audQy3us, ucCHapeHWe, KUMCHWUE W KOHACHCAIWs, I[UIABJICHUE U
KPUCTAITA3 AU, HaIPaBICHHOCTh TEIJIONEPEIAYM, BIEKTPU3ALHAS TET,
AKBUIOTCHIIMAIIBHOCTh TOBEPXHOCTH 3aPSLKEHHOTO TPOBOIHHKA,

MPOBOJIUTH UCCIICTOBAHUE 3aBUCUMOCTH OJTHOU (PU3NUYECKOI BETMUMHBI OT APYTroi
C HCIOJIb30BAHUEM TMPSMBIX M3MCPEHHM, TPU OTOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUpPOBATL PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTH (DPU3MYECKUX BEJIMYUH B BHUJIE
rpagukoB ¢ yd4éToM aOCOJIFOTHBIX MOTPEIIHOCTEH W3MEPECHMIA, JeiaTh BbIBOJbI
O pe3yabTaTam UCCIIEI0BaHNUS,

MPOBOJIUTh KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BEJMYMH, PU OTOM BBIOMpATh
ONTUMAJIbHBIA METOJ M3MEPEHUS, OIICHUBATh AOCOMIOTHBIE W OTHOCHUTEJIBHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPECHMUI,
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OPOBOAMTH ONBITBI MO MPOBEPKE MPEMATOKEHHOM TUNOTE3Bl. MJIAHUPOBATH
AKCIEPUMEHT, COOMpPaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, AHAJIM3UPOBATH MOy YEHHBIE
PE3YABTATHI U IE€JaTh BBIBOJ O CTATYCE MPEATOKEHHONW TUIOTE3HI;

coOnroaarh mpasuiia 6€30MacHOro Tpyaa Mpy MPOBEACHUN UCCIEA0BAHNN B paMKax
y4e€OHOTO 3KCHEPUMEHTA, MPAKTUKyMa W Y4YeOHO-MCCIEAOBATENBCKOW M MPOCKTHOMH
JESATEIbHOCTA C MCIOJIB30BAHUEM HM3MEPUTENBHBIX YCTPOMCTB W J1aDOPaTOPHOTO
000pyI0BaHUS,

pemiarb pacy€THHIE 3a7a4d C SIBHO 3aJaHHOM W HESBHO 3aJaHHOW (PU3MYECKOM
MOJIETIBIO. HA OCHOBAHWMW aHAIN3a YCI0BUS 0OOCHOBBIBATH BBIOOP (PM3MUYECKON MOJENH,
OTBEHAIOLIEH TPeOOBaHUAM 3a/1a4M, TPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
NOCTyJIaThl  (PU3MYECKUX TEOPHA MPU HKCHOJIB30BAHWKA MATEMATHUYECKAX METOA0B
pelIeHUsl 3a7a4d, MPOBOJMTH PacyéTbl HA OCHOBAHWM MMEIOUIMXCS JAHHBIX,
AQHAJTU3UPOBATH PE3YJIBTATHL U KOPPEKTUPOBATH METOBI PELICHHSI C YUETOM MOy YEHHBIX
PE3yJIbTATOB;

peliaTe KAueCTBEHHBIE 3a1auyd, TPeOyIOUIMe MPUMEHEHUS 3HAHWHA W3 Pa3HbIX
pa3aenoB Kypca (U3MKH, a TaKXKe WHTETpalMd 3HAHWHA W3 APYTHX MPEIMETOB
€CTECTBECHHO-HAYYHOIO LMKJIA. BBICTPAMBATh JIOTMYECKYHO) LEMNOYKY PACCYKICHUH
C ONOPOIA HA U3YUYEHHBIC 3AKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECCKUE SIBIICHUS,

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHMS A OOBSICHEHHS OCHOBHBIX MPUHIIMIIOB
paboTBl HM3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHX YCTPOHCTB M TEXHOJIOTHMYECKUX
ITPOLIECCOB;

OPUBOJUTL MPUMEPBl BKIAJa POCCHMCKUX W 3apyOe)KHBIX YUYEHBIX-(DU3HKOB
B Pa3BUTHUE HAYKH, B OOBSICHEHUE TPOLECCOB OKPYIKAKOLIETO MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHIA,

AHAIM3UPOBATh W OLEHUBATh [MOCJICACTBUS OBITOBOM W MPOM3BOJACTBEHHOM
JESATEIbHOCTA YEJIOBEKA, CBI3aHHOW C (PU3MYECKMMM MNPOLECCaMH, C TMO3WLAN
AKOJIOTMYECKOH O€30MACHOCTH, MPEACTABIEHUI O PALMOHATEHOM MPUPOAOTIOIB30BAHNH,
a TAKKE Pa3yMHOM HCIOJIb30BAHUM JTOCTHKCHHUIA HAYKW U TEXHOJIOTUH ISl NATbHEHIIETO
Pa3BUTHS YETIOBEUYECKOTrO OOLIECTRA,

OPUMEHSTh Pa3IM4HbE  CcnocoObl  paboTel ¢  MHPOpManMenr (PU3NIECKOro
COJIEP)KAHUSI C MCMOJb30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJIOTHH, MpH
3TOM MCHOJb30BaTh COBPEMEHHbIE WH(OPMALMOHHBIE TEXHOJIOTMM JUIs TOWCKA,
nepepaboTKM W MPEAbSBICHUAS Y4YeOHOH W HAy4HO-MONYJSPHOW HMH(pOpMAaLMH,
CTPYKTYPUPOBAaHUS M MHTEPHOPETAlMM WH(POPMALMK, TONYYCHHOH W3 PA3IMUYHBIX
VUCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTYYacMyr0 WH(POPMALIMIO W OLCHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIMXCS 3HAHWH, TAK M HA OCHOBE aHAJIN3a NICTOYHHUKA
uH(pOpMaLH;

NPOSBIIATE OPraHHU3ALMOHHBIE W TIO3HABATENIbHBIE YMEHHUS CAMOCTOSTEIBHOTO
OpUOOPETEHUS] HOBBIX 3HAHWNA B MPOLECCE BBHIMOJIHCHUS MPOCKTHBIX W y4eOHO-
UCCIIEIOBATENBCKHAX PadoT;

paboTarh B IPynIe ¢ UCIOTHEHUEM PA3JIMYHBIX COLMATIBHBIX POJIEH, TUTAHUPOBATH
padoTy rpynmnbl, paMOHATIBHO PACHPEACTATh AEATEIBHOCTh B HECTAHIAPTHBIX
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CUTYyalMsIX, aJCKBATHO OLICHUBATh BKJIAJ KAKAOTO M3 YYACTHUKOB IPYNIbI B PEIICHUE
paccMaTpuBaeMoid mpoOJIEMBI;

OPOSBIATE MOTHMBAUMIO K Oyaymiedl  mpogeCCHOHaNbHOH — ACATENBbHOCTH
MO CMECHHUATIBHOCTSAM (PUUKO-TEXHUYECKOTO Mpoduis.

K koH1y 00yuenus B 11 kiacce npeIMETHBIE PE3yJIbTaThl HA YIITYOJICHHOM YPOBHE
JOJHKHBI OTPaKaTh C(OOPMUPOBAHHOCTD Y OOYUYArOIINXCS YMEHUI:

MOHUMATh PpoJib (PU3UKK B SKOHOMUYECKOH, TEXHOJOTMYECKOW, COLMAIBLHON W
ATUYECKOH cepax ACATETbHOCTH YENOBEKA, POJIb U MECTO (PU3MKKA B COBPEMEHHOMN
HAYYHOH KapTHHE MUPA, POJIb ACTPOHOMHUM B MPAKTHYECKOM AEATEIIbHOCTH YEJIOBEKA U
JaJIbHEHIIIEM HAYYHO-TEXHMYECKOM  Pa3BUTUHW,  3HAYECHUE OMHCATENBHOM,
CUCTEMATHU3HUPYIOIICH, OOBSICHUTEIBHOW M MPOTHOCTUYECKOH (PYHKLUMHA (DU3NUECKOI
TEOPUU — DJICKTPOJAMHAMUKH, CICUHAATIBHOW TEOPHUH OTHOCHTEIBHOCTH, KBAHTOBOH
¢u3nkn, ponb PU3NUYECKOi TEOpUM B (POPMUPOBAHUMU MPEACTABICHUN O (PU3HUECKON
KapTUHE MHpa, MECTO (PU3NYECKOH KapTUHBI MUpa B OOLIEM Psay COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MTPEACTABIEHUI O MPUPOJE;

pa3nuuaTh YCIOBUS TMPUMEHUMOCTH MOJENICH (PU3NYECKUMX TE€N K MPOLECCOB
(SIBJICHUI).  OJNHOPOJHOE  DJJIEKTPUYECKOE W OJHOPOJAHOE  MArHUTHOE  MOJS,
FAQPMOHHMYECKUE KONCOaHUsl, MATEMATHYECKUH MAsSTHUK, WACATbHBIA NPY>KUHHBIA
MasITHUK, TAPMOHUYECKHAE BOJIHBI, HICATBHBIN KOJICOATENIbHBIN KOHTYD, TOHKAs JIMH34,
MOJIETIE aTOMa, ATOMHOTO Ipa U KBAHTOBOM MOJIENIN CBETA,

paznuyarhk yCioBHs (TpaHUIBL, OOJACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB,
NOHAMATh BCEOOIIMKA xapakTep (yHAAMEHTAIbHBIX 3aKOHOB W OTPAHMYECHHOCTH
MCIOJIb30BaHMUS YACTHBIX 3aKOHOB,;

AHATM3UPOBATH U OOBICHITH 3JIEKTPOMATHUTHBIE TIPOLIECCH! U SIBJICHMS, UCIIOJIB3Y S
OCHOBHBIC TIOJIO)KEHUST M 3aKOHBI JJCKTPOAVMHAMHKM M CHEHMAIBHON TEOpuu
OTHOCHTEIIBHOCTH (3aKOH COXPAHCHUsl JJIEKTPUYECKOro 3apsia, cuina Amrepa, CHuia
JlopeHna, 3aKOH OJNEKTPOMArHUTHOW WHAYKUMHM, mpasuno Jlenma, cBs3p D/(C
CAaMOMHIYKIIMH B 3JIEMEHTE SJIEKTPHUUECKON LENMN CO CKOPOCTHIO U3MEHEHUS CUJIBI TOKA,
NOCTYJIAThl CIEHUATBHON TEOPUU OTHOCUTEIBHOCTH OWHIITEHHA);

AHAIM3UPOBATh W OOBSICHIATH KBAHTOBBIC NPOLIECCHl W SIBICHHS, HCIONb3Ys
NOJIO’KEHUSI KBAHTOBOW (M3WKH (YpaBHEHUE DWHINTEHHA 11 poTo3(ddeKTa, nepBbIid U
BTOPOIl mocTynarel bopa, MpuHOMI COOTHOUICHHS HeompeAenéHHocTel ['el3endepra,
3aKOHBI COXPAHEHUS 3aPsI0BOT0 MU MACCOBOIO YHCET W SHEPTUM B SACPHBIX PEAKIUSX,
3aKOH PaJIMOAKTUBHOIO pacnaia);

OMHCHIBaTh  (PU3UYECKUE TMPOLECCHl W SBJICHWS, WCIOIb3Ysl  BEJIMYUHBL
HANPSHKEHHOCTh  JICKTPUYECKOTO  TOJS, TOTEHUUAT 3JIEKTPOCTATHYECKOTO  TOJS,
PA3HOCTh TMOTCHLIMAJIOB, SJEKTPOABMKYINAS CHJIA, WHAYKIUS MArHATHOTO TOJS,
MArHUTHBIM TMOTOK, CWiIa AMIEpa, WHAYKTHBHOCTb, JICKTPOABWKYLIAS CHIA
CAaMOMHIYKIIMH, SHEPrUsi MArHUTHOTO TOJS MPOBOJAHHMKA C TOKOM, PEISITHBHCTCKHIA
UMIYJIBC, TIOJTHAS SHEPTUs, SHEPrUsl MOKOSI CBOOOAHON YACTHILIBI, SHEPTUS U MMITYJIbC
(OoTOHA, MACCOBOE YMCIIO U 3aps/l SAPA, SHEPTUS CBSI3U S/IPA,;
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OOBSCHATE OCOOCHHOCTH MPOTEKAHWsT (PU3NUECKUX SIBIICHWUH: SICKTPOMArHUTHAs
WHAYKLIWS, CAMOMHAYKLHS, PE30HAHC, UHTEP(EPEHIMS BOJIH, TU(paKLusl, JUCTIEPCUs,
MOJIHOE BHYTPEHHEE OTpaxkeHue, (otosnekTpuieckuii agdekt (hotorddexr), anbda-
u OeTa-pacnanbl SAep, raMMa-u3JIyYeHUE aep, PU3AUECKUE MPUHLMIBI CIEKTPAIIBHOTO
aHanu3a v padoThI Jlazepa;

OMPEACIISATH HAMPABICHUE WHAYKIIMA MAarHUTHOTO TIOJISl MPOBOIHUKA C TOKOM, CHJIBI
Awmnepa u cunsl JIopeHna;

CTPOUTh H300pAXKEHUE, CO3/1ABACMOE IJIOCKAM 3€pPKajiOM, TOHKOHU JIMH30U, W
PACCUUTBIBATH €r0 XapaKTEPUCTHKM;

NPUMEHSITh OCHOBOTIOJArarIe ACTPOHOMUYECKHE TOHATHS, TECOPHH W 3aKOHBI
JUIA aHanu3a U OOBICHEHHS (PU3NYECKMX MPOLECCOB, MPOMCXOAAINIMX B 3BE3MAX,
B 3BE3/THBIX CUCTEMAX, B MEXKTAIAKTUYECKON CPEAE; NBUKEHUS HEOCCHBIX TEI, IBOITOLUH
3BE31 U Beenmennoit,

NPOBOAMTH UCCIICTOBAHUE 3aBUCUMOCTEN (PU3HUECKUX BETUYHH C HCITOJIb30BAHHEM
OPSIMBIX U3MEPEHU, TPA 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBAThH PE3YIbTATHI
NOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEIMYMH B BUAE TPaQUKOB C YUETOM
aOCONIFOTHBIX ~ TMOTPEIIHOCTEN  M3MEPEHMI, JeNlaTh BBIBOABI 1O  pe3yjbTaram
UCCJICIOBAHMSI,

NPOBOANTH KOCBEHHBIC M3MEPEHUS (PU3NYECCKUX BEIMYMH, MPU 3TOM BBIOMPATH
ONTUMAIBHBIA METOJ M3MEPECHHs, OLCHUBAThb aOCONMIOTHBIE W OTHOCHUTEIIbHBIC
MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUIA;

OPOBOAMTH ONBITBI MO MPOBEPKE MPEMATOKEHHOM TUNOTE3Bl. MJIAHUPOBATH
AKCIIEPUMEHT, COOMpPaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, aHATTM3UPOBATH MOJTYYCHHBIC
PE3YABTATHI U IE€JaTh BBIBOJ O CTATYCE MPEATOKEHHONW TUIOTE3HI;

OMKCHIBATh METOABI MOTYUYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHWUH

coOnroaarh nmpasuiia 6€30MacHOro TPyaa Mpy MPOBEACHUN UCCIIEAOBAHNAN B paMKax
y4eOHOTO 3KCHEPUMEHTA, MPAKTUKyMa W Y4eOHO-MCCIEAOBATENBCKOM W MPOCKTHOMH
JESATEIbHOCTA C MCIOJIb30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB W J1aDOpaTOPHOTrO
000pyI0BaHUS,

pemarb pacy€THHIE 3a7a4d C SIBHO 3aJaHHOW W HESIBHO 3aJaHHON (DM3MYECKON
MO/JIENBIO: HA OCHOBAHWH aHAJIN3a YCJIOBUS BHIOMPATh (PU3HMUECKUE MOAECIN, OTBEYAOLINE
TpeOOBaHUSAM 3a7a4, MPUMEHATE (POPMYJIbI, 3aKOHBI, 3AKOHOMEPHOCTH W MOCTYJIATHI
(pU3NYECKUX TEOPHUIl MPU KCMOJIBb30BAHUM MATEMATUYECKUX METOJIOB PELICHUS 3a1a4,
IPOBOANTH PaCUEThl HA OCHOBAHWYM UMEIOIIMXCS JAHHBIX, AHAJIM3UPOBAThH PE3YJIBTATHI U
KOPPEKTHPOBATh METO/Ibl PELICHUS ¢ YYETOM MOJTYYCHHBIX PE3YIbTATOB;

peliaTe KAYeCTBEHHBIC 3a1aud, TPeOyHoLIMe NPUMECHEHUS 3HAHWWA W3 Pa3HbIX
pa3aenoB Kypca (M3MKHM, a TAKXKE WHTErpalvd 3HAHWWA W3 APYTUX MPEAMETOB
€CTECTBECHHO-HAYYHOIO LMKJIA. BBICTPAMBATH JIOTUYECKYIO LEMOYKY PacCy>KACHUIA
C ONOPOIA HA U3YUYEHHBIC 3AKOHBI, 3AKOHOMEPHOCTH U (PU3NUYECCKUE SIBIICHUS,

UCMOJIb30BaTh TEOPETUUYECKUE 3HAHUS Il OOBICHEHHS OCHOBHBIX MPUHIMIIOB
paboTBl HM3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKHX YCTPOHCTB M TEXHOJIOTHYECKUX
IPOLECCOB;
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OPUBOJUTL MPUMEPBI BKIIAJAa POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-(DU3HKOB
B Pa3BUTHUE HAYKH, B OOBSICHEHUE TPOLECCOB OKPYIKAKOLIETO MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHIA,

AHAIM3MPOBATh W OLEHUBATh MOCICACTBUS OBITOBOM W MPOM3BOJACTBEHHOMN
JEATEIbHOCTA YEJIOBEKA, CBSI3aHHOW C (PU3MYECKMMHM NOPOLECCAMM, C TO3MLMH
AKOJIOTMYECKON O€30MaCHOCTH, MPEACTABICHHNA O PAllMOHAIBHOM MPUPOAOTIOIb30BAHNH,
a TAKKE PA3yMHOM KCIOJIb30BAHUM JTOCTUKCHHUIA HAYKH U TEXHOJIOTUH 1Sl JAIIBHEHINETO
Pa3BUTHS YETIOBEUYECKOTrO OOLIECTRA,

OPUMEHSTh Pa3IMYHbIE  cnocoObl  paboTel ¢ HMHpOpMAUMEl  (PU3AUYECKOTO
COJEP)KAaHUSI C MCMOIBb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOTHA,
OPA 3TOM KCMOIB30BaTh COBPEMEHHBIE MH()OPMALMOHHBIC TEXHOJOTWHU JJIsl MOMCKA,
nepepaboTKM M NPEAbSBICHUS Y4YeOHOH W HAy4HO-MONYJSPHOW HMH(pOpMAaLWH,
CTPYKTYPUPOBAHUS M WHTEPHPETAUMN HHPOPMALMKM, TOJYYEHHOW W3 Pa3IMYHBIX
WUCTOYHUKOB, KPUTHYECKN AHAIM3UPOBATH MOIYYaEMYH0 HH(POPMALMIO U OLEHUBATD €€
JOCTOBEPHOCTh KaK HA OCHOBE UMEIOLIMXCS 3HAHWIA, TAK M HA OCHOBE aHAJIM3a UCTOYHUKA
uH(pOpMaLH;

NPOSBIIATE OPraHU3ALMOHHBIE W TIO3HABATENIbHBIE YMEHUS CAMOCTOSTEIBHOTO
OpUOOPETEHUS] HOBBIX 3HAHWNA B MPOLECCE BBHIMOJIHCHUS MPOCKTHBIX W y4eOHO-
UCCIIEIOBATENBCKHAX PadoT;

paboTarh B rpynme ¢ UCMOJHEHUEM PA3IMYHbBIX COLUAIBHBIX POJICH, MJIAHUPOBAThH
paboTy TIpynmbl, PAMOHAIBHO PACHPEACIATh JEATEIBHOCTE B HECTAHAAPTHBIX
CUTYyalMsIX, aJcKBaTHO OLEHUBATH BKJIAJ KKIOTO W3 YYACTHUKOB IPYNIBI B PELICHUE
paccMaTpuBaeMoid mpoOJIEMBI;

OPOSBIATE MOTHMBAUMIO K Oyaymeidl  npoeCCHOHaNbHOW  ACATENbHOCTH
MO CMECHHUATIBHOCTSAM (PUUKO-TEXHUYECKOTO Mpoduis.

38



TEMATHUYECKOE INTAHUPOBAHUE

®OenepanbHas padouas nporpamma | Gusuka. 10—11 kaccsl (yriayO0aéHHbIH yPOBEHBD)

10 KVIACC
HanmenoBanue
No KomuecTtBo OCHOBHEIE BUAEI IEATEITLHOCTH
Pa3/CIIOB U TEM [TporpaMmmHOE conepKaHue
n/n 4acoB oOy4armuxcs

y4ueOHOro npeaMera

Pasznen 1. Hayunslii meToa i

O3HAHUSI PUPOABI

1.1

HayuHslit MmeToq
ITO3HAHWSA ITPUPOJIBI

6

dusnka — pyHaaMeHTaIbHas HayKa

o npupoje. Hayunslii MeTOa MO3HAHUS
Y METOJIbI MUCCIICTOBAHMS (PU3NUYECKUX
SIBJICHUN.

OKCIEPUMEHT U TEOPHS B MPOLIECCE
o3HaHus npuposl. Habmtonenue u
SKCIIEPUMEHT B (PU3UKE.

CriocoObl n3MepeHust PU3NIECKUX
BEJIMYMH (AHAJIOTOBBIC M LU (POBBIE
U3MEPUTENBHBIE MPUOOPHI,

KOMIIBIOTCPHBIC JaTYUKOBLIC CI/ICTGMBI).

[TorpemHoCcTH U3MEPEHUH (PU3MUECCKIX
BeJIMUUH (a0CONIOTHAS U
OTHOCUTEIbHAS ).

MoaenupoBanue GU3NYECKUX SIBJICHUI
Y TPOILIECCOB (MaTepralibHAs TOUKA,
aOCOJTIOTHO TBEPAOE TENO, UACATbHAS
JKUJIKOCTh, UACATBHBIN a3, TOYCYHBIN
3apsn). ['munoreza. GU3NYECKU 3aKO0H,

Yyactue B IUCKYCCHU O POJIH
(u3nyeckoii Teopun B GOPMUPOBAHNHT
NOPEICTaBICHUN O (PU3UUECKON KapTUHE
MUPA, MECTE (PUINYECKONH KAPTUHBI
MUPa B 00LIEM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX MPEACTABICHUIA
O IIPUPOJE.

H3yueHue NOHITHN «TUIOTE3aY,
«pu3ndeckmii 3aKon», « pundeckas
TEOPUSD.

PaccMoTpeHune rpanul NpUMEHUMOCTH
(PU3NYECKUX 3aKOHOB.

CpaBHEHME H3MEPEHUH (PU3AYECKUX
BEJIMYMH ITPHA MOMOLIN AHAJIOTOBBIX U
U (POBBIX U3MEPUTENBHBIX TPHOOPOB,
HaNpUMeEp, MPU U3MEPEHUHN CUITBI TOKA U
HANPSDKEHUS B LEMH MOCTOSIHHOTO TOKA
P MOMOLIM AHAJIOTOBBIX U HU(POBBIX
WU3MEPUTENTBHBIX MPUOOPOB.
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CPaHULbl €10 MPUMEHUMOCTH.
dusznuecKas Teopusl.

Pone 1 mecTo pusnku B (OpMUPOBAHAA
COBPEMEHHOW HAYYHOI KapTUHEI MUPA,
B [IPAKTUYECKON ACATETBHOCTHU JIFOIEH

OcBoeHue cocoO0B OLEHKA
MIOTPELTHOCTEN U3MEPEHUM.

OCBOCHHE OCHOBHBIX MPUEMOB pabOTHI
¢ uugpoBoii JadopaTopuei no PU3mMKe,
HAMpUMeEp, MPU U3MEPECHUHU PUMUECKUX
BEJIMYMH MTPU MOMOILY KOMITbIOTEPHBIX
JaTYNKOB

Hroro no pazaeny 6
Pa3znen 2. MexaHuka
2.1 Kunemaruka 10 Mexanndeckoe JBUKCHUE. [IpoBeaeHUE KOCBEHHBIX U3MEPEHUM

OTHOCHUTENBHOCTh MEXAHUYECKOTO
nBwkeHnsa. Cucrema OoTcuéTa.

[Tpsimast u oOpaTHas 3a1a491 MEXAHUKH.
Pannyc-BEeKTOp MaTEPUAIBHON TOYKH,
€ro NPOEKLMU HA OCHA CUCTEMBI
KOOpAUHAT. TpaeKkTopus.
[lepemenieHune, CKOpPOCTh (CpeaHss
CKOPOCTb, MTHOBEHHAs CKOPOCTh) U
YCKOPEHUE MAaTEPUAITBHON TOYKH, UX
MPOCKLUU HA OCH CUCTEMBI KOOPIMHAT.
CnoxxeHue nepeMELCHUI U CIIOKEHNE
CKOPOCTEN.

PaBHOMEPHOE U PABHOYCKOPEHHOE
MIPAMOJIMHEWHOE IBIDKCHUE.
3aBUCUMOCTB KOOPAUHAT, CKOPOCTH,
YCKOPEHUS U ITYTH MATEPUATILHON TOUKA
OT BPEMEHH U WX TPAPUKH.

MTHOBEHHOM CKOPOCTH U YCKOPEHUS
TEJla, B TOM YKMCJIE YCKOPEHUs
CBOOOHOTO MAACHUS, MPOBEICHUE
MCCJIEIOBAHUS 3aBUCAMOCTEN MEXKIY
(U3NYECKUMU BENMUMHAMM (ITyTH

OT BPEMEHHU MPU PAaBHOYCKOPEHHOM
JIBUKEHWU, IEpUOJIA 0OpalleHU s
KOHMUYECKOTO MasTHUKA OT €ro
napamMeTPOB) U OMBITOB MO MPOBEPKE
MPEIIOKEHHON THITOTE3BI

PU U3YYEHHUU PABHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO IBUKEHUS, IBUKEHUS
TeNa, OPOLIEHHOTO TOPU30HTAIBHO,
JBM)KEHUS TENA O OKPY>KHOCTH

C MMOCTOSIHHOM 10 MOYJII0 CKOPOCTHIO.
Onpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX OTPEUIHOCTEH
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CBoOOHOE MafeHHE. Y CKOPEHUE
CBOOOAHOrO MajicHus. [IBrKEHNE TENa,
OpOILIEHHOTO MO YIJI0M K TOPU30HTY.
3aBUCUMOCTBb KOOPAWHAT, CKOPOCTH U
YCKOPEHUS MaT€PUATIBHON TOYKH

OT BPEMEHH U UX rpadukm.
KpusonuneiiHoe nmxeHue. JIBrukenue
MaTE€pUANIBHON TOYKHM 1O OKPY>KHOCTH.
YrioBas v JIMHEWHas CKOPOCTsh. [lepron
1 4acToTa 00palieHusl.
LleHTpOCTpEMUTENBHOE (HOPMATBHOE),
KacaTelnbHOE (TAHTEHIIMAIBHOE) U
MMOJITHOE YCKOPEHUE MATEPHATBHON
TOYKH.

TexHuuecKue yCTpoucTea u
TEXHOJIOTHYECKUE MPOLECCHI:
CIOUMAOMETD, ABMKEHUE CHAPSIIOB,
LICOHBIC, HIECTEPEHYATHIC U PEMEHHBIC
nepenayu, CKOPOCTHBIC JTH(PTHI

U3MEPEHNH (PU3MUECKUX BEJTMYMH.
OueHka rpaHmiy MorpemHOCTeM.
Hzyyenue Moaenu cucTeMel OTCYETA,
CpaBHEHHUE MYTEN, TPACKTOPHI,
CKOPOCTEHN ABMIKEHHS OJTHOTO U TOTO JKE
T€J1a B pa3HbIX CUCTEMAX OTCUETA.
AHanu3 pa3HbIX CIOCOOOB
WCCIIEIOBAHUS IBWKCHUN.
PaccmoTpenue npenenbHoro nepexona
1 A3MEPEHNE MTHOBEHHOW CKOPOCTH.
MoaenupoBanue npeoOpazoBaHus
JBIYKCHUM ¢ UCHOJIB30BAHUEM
MEXaHU3MOB, U3YYECHUE
npeoOpa3oBaHus YIII0OBOH CKOPOCTH

B PEAYKTOPE.

AHanu3 HaNpaeeHUs: CKOPOCTH

IIPH ABVOKEHHUH 10 OKPY>KHOCTH.
Perienne pacu€THBIX 3a1a4 € IBHO
3aJaHHON W HEABHO 3aJaHHON
(U3NYECKOI MOACITBIO €
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(OpMYJT KHHEMATHKH.

Pelienne kauecTBEHHBIX 3a1a4,
TPeOYIOMMX MPUMEHEHUS 3HAHH A

10 KUHEMATHUKE.

OOBbsSCHEHNE YCTPONHCTBA M MPUHLIMITA
JNEHUCTBUSA CIUAOMETPA, LIETTHBIX,
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HICCTEpEHYATHIX U PEMEHHBIX IIE€peaay,
CKOPOCTHBIX JTU(TOB.

OOBbsCHEHNE ABW)KCHUSI CHAPSIIOB.
Onpenenenue yCeiioBHil MPUMEHUMOCTH
MoJenel PU3NUECCKUX TEN A MPOLIECCOB
(SIBJICHUH ). MaTepuaIbHAsI TOUKA,
PABHOYCKOPEHHOE JIBUYKEHHUE,
CBOOOHOE MaICHUE.

BeinosiHeHue yueOHbIX 3aaHnM

HA aHAJIN3 MEXaHUYECKHUX MPOLIECCOB
(SIBJICHUH ) C HCIIOJIB30BAHUEM
OCHOBHBIX MOJIOYKEHWHA W 3aKOHOB
KAHEMATUKH: OTHOCUTEIILHOCTh
MEXAHUYECKOTO JBUKEHHUSL, (DOPMYJIBI
KAHEMATUKH PAaBHOYCKOPEHHOTO
IOBWKCHUS, TpeoOpazoBanus [ amues
JUTSL CKOPOCTH M ITEPEMEILICHUS.
Hcnonb3osanue [T-rexHonoruit

npu padoTe ¢ TONOTHUTEIbHBIMH
WUCTOYHUKAMU UH(OPMALIH 110 TEME,
VX KPATHYECKUN aHAJIN3 U OLICHKA
JOCTOBEPHOCTH

22

JluHamuka

10

Ilepseii 3axoH HeroToHA.
HuepruanpHbie CUCTEMBI OTCYETA.

[TpuHLMIT OTHOCUTENBHOCTH [ anmunest.

HewnneprmaabHble CUCTEMBI OTCUETA
(ompeneneHue, IpuMephl).

[TpoBeeHUE KOCBEHHBIX M3MEPEHU
PaBHOAECUCTBYIOIIEH CUIT U
KO3 (ppUIIEHTa TPEHUS CKOJIBIKCHUSI,
NPOBEJICHUE UCCIIETOBAHUS
3aBUCUMOCTEN (PUBNUECKUX BETUYNH
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Macca tena. Cuna. [TpuHumn
CYNEPIIO3ULIMHA CUIL.

Bropoii 3akoH HeroroHa

JUTA MaT€PHAIbHON TOYKH.

Tperuii 3axkoH HeroTOHA 114
MaTE€pPUAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS.
OKBUBAJICHTHOCTB IPAaBUTALMOHHON 1
WHEPTHON MACCHI.

Cuna TspKecTH. 3aBUCUMOCTD YCKOPEHUS
CBOOOAHOIO MAACHUS OT BBICOTHI

HaJl IOBEPXHOCTBIO TUIAHETHI U

OT reorpauuecKoi MUPOTHI.
JIBUu>KeHHE HEOECHBIX TEN U UX
CIyTHUKOB. 3aK0oHBI Kemiepa.

IlepBas kocMHYECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.
Bec tena, ABMOKYIIErOCs ¢ YCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuna
TPEHUS CKOJIBKEHUS M CHJIA TPEHUS
nokos. Koadpduument tpenus. Cuna
CONPOTHUBIIEHUS NPU JBUKEHUU TEIA

B )KMKOCTH WJIU Ta3€e, €€ 3aBUCUMOCTh
OT CKOPOCTH OTHOCUTENIBHOTO
JIBAKEHUSL.

JlaBnenue. [ ' napocrarnyeckoe
naeiyicane. Cuna Apxumena.
TexHuuecKue ycTpoicraa

(CHJT yIPYTOCTH, BO3HUKAKOIINX

B MPY>KAHE U PE3UHOBOM 00pasle,

0T uX Ae(opManim) 1 OTBITOB

10 TPOBEPKE MPETIOKEHHON TMMOTE3bI
PU U3YUYEHHUH JBHKEHUS OpycKa

[0 HAKJIOHHOM IIOCKOCTH, JIBUKCHUSA
CUCTEMBI CBSI3aHHBIX TN, AchOopManu
TEL.

Onpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTER
U3MEPEHNH (PU3MUECKUX BEJTMYMH.
OueHka rpaHmiy MorpemHOCTeM.
HccnenoBanue IBUKEHUS CHCTEMBI TE,
CBSI3aHHBIX HUTBIO, MEPEKUHYTOH Yepe3
JETKUiA OJIOK, IBMKCHHS OpyCcKa

10 HAKJIOHHOM IJIOCKOCTH

C MEPEMEHHBIM KO3(D(PUIIMEHTOM TPEHHS,
JOBUKCHHS TPy3a Ha BAJTy C TPCHUEM.
HaGnronenne nBH>KEHUS TEI

B MHEPLHAIBHBIX U HEUHEPLHAATBHBIX
CUCTEMAX OTCYETA, HAMPUMED, KAYCHHS
JBYX LWJIMHIPOB WK MIAPOB Pa3HOM
MAcCChI C OJTMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEUHEPLUATIBHON
CUCTEMBI OTCUETA.

H3yueHne HeHTPOOSKHBIX MEXAHU3MOB.
CpaBHEHME CUJT TPEHHS TOKOSI, KAUCHUS
Y CKOJIbYKEHHSI.
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N TCXHOJIOTHYICCKHC ITPOLCCCHI:
MOAIIUITHUKHK,, ABUKCHUC
HCKYCCTBCHHbLIX CITYTHUKOB

Pemenne pacuéTHbIX 3324 C SBHO
3aJaHHON W HEABHO 3aJaHHON
(pU3NYECKOI MOACITBIO

C UCIOJIb30BAHAEM OCHOBHBIX 3aKOHOB
1 (OpMYJT KHHEMATUKU U JTHHAMUKH.
Pemenne kaueCTBEHHBIX 3a/a4,
TPeOYIOIMMX NPUMEHEHUS 3HAHU I

N0 KHHEMATUKE U JJMHAMUKE.
OOBsSCHEHNE YCTPONCTBA M TPUHLIMATIA
JEUCTBHS MOIIAITHUKOB.

OOBICHEHUE IBUKEHUS UCKYCCTBEHHBIX
CIIyTHUKOB.

Onpenenenue yCeiioBHil MPUMEHUMOCTH
MoJEenel PU3NUECKUX TEN U TPOLECCOB
(SIBJICHUH ). THEPUUAJIbHAS CUCTEMA
0TCU€Ta, MaTepUaIbHas TOUKA,
aOCOJTIIOTHO yrpyras aedopmanus.
BeinosiHeHue yueOHbIX 3aaHnM

HA aHAJTM3 MEXAHUYECKUX MPOLIECCOB
(SIBJICHUH ) C HCIIOJIB30BAHUEM
OCHOBHBIX TOJIOYKEHUI M 3aKOHOB
JVHAMUKW. TpU 3aKkoHa HeroToHa,
NPUHLIAI OTHOCUTENBHOCTH [ anues,
3aKOH BCEMHUPHOIO TATOTEHUSI.

Pabora B rpynnax npu 00Cy>KIEHUU
BOIPOCOB MEKMPEAMETHOTO XapaKTepa
(Hampumep, o TeMe «IBUKEHHE

B MIPUPOJIEY)
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2.3

Craruka TBEPIOTO
Teaa

AOCONIOTHO TBEPIOE TETIO.
[TocTynarenbHOE U BpallaTeIbHOE
JIBUKEHUE TBEPAOTO Tesia. MOMEHT
CUJIbI OTHOCUTEIBHO OCH BPALLICHUSI.
ITnedo cunel. ClosKeHUE CUJI,
MPUIOKEHHBIX K TBEPJOMY TETTY.
LleHTp TsKECTH TENA.

VY ClioBHS paBHOBECHS TBEPOTO TEA.

YceToiunMBOE, HEYCTONYNBOE,
0e3pa3InYHOE PABHOBECHE.
TexHuuecKue ycTpoicrsa u
TEXHOJIOTHYECKHUE IIPOLIECCHL
KPOHIITENH, CTPOUTENIBHBIN KPaH,
peméryarbie KOHCTPYKIUU

IIpoBenenue uccienoBanus yCiI0BUA
paBHOBECHUS TBEPAOTO TENA, UMEIOLLIETO
OChb BpalIECHUS, KOHCTPYUPOBAHUE
KPOHINTEHHOB U PACUET CHIT YIIPYTOCTH,
M3YUYCHHUE YCTOHUYMBOCTH TBEPAOTO TENA,
MMEOLLETO IMJI0IAAL OTIOPHI.

Peuienue pacu€THBIX 3a4a4 C IBHO
3aJaHHOW U HEIBHO 3aIaHHOM
(U3NYECKOI MOACITBIO €
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(OpMyJT CTATHKHM.

PenieHne KaueCTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHECHHUS 3HAHU I

IO CTATHUKE.

OOBsICHEHUE YCTPONCTBA M MTPUHIIUIIOB
JNENCTBUA KPOHIUTEWHA, CTPOUTEITBHOTO
KpaHa, PeIIETYAThIX KOHCTPYKIUH.
Onpenenenue yCcnoBuii MPUMEHUMOCTH
Mozenel (pusndeckux Tea. abCOIOTHO
TBEPAOE TEIO.

BrinonHeHne yueOHbIX 3aJaHHiA
HA AaHAIA3 MEXAHUYECKUX MPOLECCOB

(SIBJICHUH) C MCIIOJIb30BAHUEM
OCHOBHBIX TOJIOYKEHUI M 3aKOHOB
CTATHKH: YCIIOBUSI PABHOBECUS TBEPIOTO
Tena
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24

3aKOHBI COXPAHEHUS B
MEXAHHKE

10

HNMnynbec MaTepraibHON TOYKH,
CUCTEMBI MATEPUABHBIX TOYEK. LIEHTp
MacC CUCTEMBI MATEPHAATIBHBIX TOUEK.
Teopema 0 IBUKEHUM LIEHTPA Macc.
WMnynbeC CUITbI K IBMEHEHUE UMITYJIBCA
Tena.

3aKOH COXPAHEHHUs UMITYJIBCA.
PeakTuBHOE OBHKEHUE.

MOMEHT UMITYJIbCA MATEPUATTBHOM
TOYKH. [ IpencraBiieHre 0 COXpaHEHUI
MOMEHTA UMITYJIbCA B LICHTPAJIBHBIX
ITOJIAX.

PaboTa cuiibl Ha MaJIOM ¥ HA KOHEYHOM
nepemenieHnu. ['paguueckoe
NPEACTABIICHUE PAOOTHI CUIIBI.
MOIIHOCTH CHJIBL.

Kunernyeckas sHEprus MaTepuaibHOM
ToukH. Teopema 00 U3MEHEHUH
KHHETHYECKON DJHEPTUU MaTEPHATBLHOMN
TOYKH.

[ToTeHMANBHBIE M HEMOTEHLAATIBHBIE
cubl. [loTeHIMaIbHAS SJHEPTUS.
[ToTeHumanpHas SHEPrUst yupyro
1e(POPMUPOBAHHOM MPY>KUHBIL.
[ToTeHunanbHas SHEPrus Teia

B OJIHOPOJHOM I'PABUTALMOHHOM I10JIE.
[ToreHunanbvHas sHeprus Tena

[TpoBeneHNE KOCBEHHBIX H3MEPEHUI
UMIYJIbCA TENA, KHHETHYECKOHN U
MOTEHUHUAIBHON SHEPIUH TEIA,
MOIIHOCTH CHJIBI; TPOBEAECHUE OMBITOB
10 TPOBEPKE MPEMTOKEHHOM THITOTESbI
IPH U3YUYCHUH PABHOYCKOPEHHOTO
NPSIMOJIMHEHHOTO IBUKEHUS U
B3aUMOJICNCTBUSA TEIL

Onpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTER
U3MEPEHNH (PU3MUECKUX BEJTMYMH.
OueHka rpaHmiy MorpemHOCTeM.
IIpoBeneHue SKCIIEpUMEHTA 110
CPABHECHHUIO U3MEHEHUS MMITYJIbCA TEJA
C UMITYJIbCOM CHJIbI, H3MEHCHHS
NOTCHUMATBHON SHEPIHH MPYKUHBI

C pabOTOi CHUJIBI TPEHUSL.
HccnenoBanue coxpaHeHus UMITYJIbca
IPH YIPYTrOM B3aUMOJACHCTBHH,
COXPAHEHUS SHEPTHH MTPU CBOOOTHOM
NaJCHUN.

Onpenenenue padbOThI CUJTBI TPEHUS
NPH JABW)KCHUM TENa MO HAKIOHHOM
TUIOCKOCTH.

HaGnronenne u 00bsicHEHNE
PEAKTUBHOTO JBUKCHHSI.

Pemenne pacuéTHBIX 33424 C IBHO
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B I'PaBUTALMOHHOM IT0JIE OJJHOPOJIHOIO
niapa (BHYTPH U BHE 111apa).

Bropas kocmMuyeckas CKOpOCTb.

TpeThsd KOCMUYECKAs CKOPOCTb.

CBs13b Pa0OTHI HEMOTEHIMAIIBHBIX CUIT

C U3MEHEHUEM MEXaHUYECKON SHEPIUH
CUCTEMBI TEJT. 3AKOH COXPAHEHHUS
MEXAHUYECKON DHEPIUH.

Ypyrue v Heynpyrue CTOMKHOBEHUS.
YpaBuenue bepHyIu i uacanbHON
JKAJIKOCTH KaK CJIEICTBUE 3aKOHA
COXPaHEHUS MEXAHUYECKON SHEPIUH.
TexHuuecKue yCTpoucTea u
TEXHOJOTMYECKHUE MTPOLIECCHI: IBHKEHHE
PaKeT, BOAOMET, KONIEP, TPy >KUHHBINA
MUCTOJIET, THPOCKOIL, (PUTYPHOE KaTaHHUE
Ha KOHBbKax

3aJaHHOW W HESBHO 3aJaHHOM
(pU3NYECKOI MOACITBIO

C UCIOJIb30BAHAEM OCHOBHBIX 3aKOHOB
1 GOpMYJT MEXAHUKH.

Pemenne kaueCTBEHHBIX 3a/a4,
TPeOYIOMMX MPUMEHEHUS 3HAHH A

110 MEXAHHKE.

OOBACHEHNE IPUHIMUIIOB ACHCTBHUS
BOJIOMETA, KONEpa, NPY>KUHHOTO
NUCTOJIETA, TUPOCKOTIA.

OOBACHEHUE ABW)KCHUS PAKET,
(UTrypHOTO KaTaHusl Ha KOHbKaX.
Onpenenenue yCeiioBHil MPUMEHUMOCTH
Mozenei PU3NUYECKUX TEN U TPOLIECCOB
(s1BJIEHMIT ): aDCONIOTHO YIIPYTo€ U
aOCOJIIOTHO HEYITPYTO€ CTOIKHOBEHHSI.
BeinosiHeHue yueOHbIX 3aaHnM

HA aHAJTM3 MEXAHUYECKUX MPOLIECCOB
(SIBJICHUI ) C HCMTOJIB30BAHUEM 3aKOHOB
COXPAHEHUS B MEXAHUKE: 3aKOHBI
COXPAHEHUS UMITYJIbCA U MEXaHUYECKOM
SHEPruM, CBsI3b PAOOTHI CUIIBI C
W3MECHEHUEM MEXAHUYECKOM SHEPTUU
TENa.

Hcnonb3osanue [T-TexHonoruii npu
paboTe C TOMOJIHUTETLHBIMHU
MUCTOYHUKaMU UH(OPMALIK 110 TEME,
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VX KPUTHYECKU aHAJIN3 U OLICHKA
JOCTOBEPHOCTH

Hroro no pazueiny

35

Paspaen 3. MoJiekysipHast QU3HKa U TEPMOANHAMHKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYCCKOM
TEOpUHU

15

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
kuHeTrueckoi Teopun (MKT), nx
onbITHOE 000CHOBaHuE. [{uddy3us.
bpoyHOBCKOE IBUKEHUE. XapakTep
JIBAKEHUS U B3aMMOJICHCTBHS YaCTUIL
BewecTBa. Moaenu CTpOeHUs ras3os.,
KUJKOCTEN U TBEPABIX TET U
0OBSICHEHHUE CBOMCTB BEUIECTBA

Ha OCHOBE 3TUX MoJenei. Macca u
pa3Mepbl MOJIEKYJT (ATOMOB).
KonnuectBo BenecTna.

[ToctrossHHas ABOraapo.

Tenmosoe paBHOBecHe. TeMneparypa u
cnocoOwl €€ u3mepenus. [1kana
temneparyp Llenscus.

Mogens nacanpHOro rasa

B MOJIEKYJIIPHO-KHHETUYECKOM TEOPUU:
YaCTHI[bI ra3a JIBUXKYTCS XaOTHYECKU U
HE B3aUMOJICHCTBYIOT APYT C IPYTOM.
["a30BEIC 3aKOHBI. Y PaBHEHUE
Menneneepa—Knaneiipona. AGcosmoTHas
Temmneparypa (lKajia TeMneparyp
KenbBuna). 3akoH JlanmbToHa.

[TpoBeneHnE U3MEPEHUI NapaMeTPOB
rasa, poBEICHUE UCCIEIOBAHNI
3aBUCUMOCTEN (PU3NYECKUX BEJTMUHH U
OTIBITOB MO MPOBEPKE MPEATOKEHHOM
TUITOTE3bI MPU U3YYEHUH YCTAHOBIICHUS
TEMJIOBOTO PABHOBECHS M U30ITPOLECCOB
B razax.

Onpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTER
U3MEPEHNH (PU3MUECKUX BEJTMYMH.
OueHka rpaHmiy MorpemHOCTeM.
OKCIEPUMEHTAIIbHAS TPOBEPKA
YPaBHEHHUS COCTOSTHUS HICATBHOIO rasa.
H3yuenne Moaenei: IBU>KEHUS YaCTHLL
BEIIECTBA, OPOYHOBCKOTO JABUKCHHUSI.
omnbiTa llITepHa, KpuCTATNYECKUX
PpCLIETOK.

Pemenne pac4éTHBIX 33/1a4 € SIBHO
3aJaHHON W HEABHO 3aJaHHON
(U3NYECKOI MOACITBIO €
UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dopMyJT MOJIEKYJIAPHON (PHU3HKH.
Pemenne kaueCTBEHHBIX 3a4a4,

48



®OenepanbHas padouas nporpamma | Gusuka. 10—11 kaccsl (yriyO0aéHHbIH yPOBEHB)

H3zonporieccel B HeaIbHOM rase

C IMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacrapicHue
U30IPOLIECCOB: H30TEPMA, U30X0Pa,
uzo0apa.

CBs13b MEXKy JABICHUEM U CPEIHEN
KHHETHYECKON DHEPrUeH
MOCTYMATENBHOTO TEIIOBOTO IBU)KEHUS
MOJIEKYJ UACAIBHOIO ra3a

(OCHOBHOE YPAaBHEHHUE MOJIEKYJISIPHO-
KWHETAYECKON TEOPHUU UICAITEHOTO
rasa).

CBs13b a0CONIFOTHOM TEMIIEPATy Pl
TEPMOJAMHAMUYECKON CUCTEMBI

CO CpEIHEN KHHETHYECKON DHEPTUEH
MOCTYMATENBHOTO TEIIOBOTO IBU)KEHUS
¢€ JyacTull.

TexHuuecKue yCTpoucTea u
TEXHOJIOTHYECKHE NTPOLIECCHI:
TEPMOMETP, OAPOMETP, TOTYUYECHUE
HaHOMAaTepHAJIOB

TPeOYIOMMX MPUMEHEHUS 3HAHH A

10 MOJIEKYJISIPHOH (PU3HKE.
OOBsSCHEHNE YCTPONCTBA M TPUHLIMATIA
JEHCTBUS TEPMOMETPA, OapoMeETpa.
OOBACHEHUE MOTYyYEHUS
HAaHOMATEPUAIIOB.

Onpenenenue yCeiioBHil MPUMEHUMOCTH
Mozenei PU3NUYECKUX TEN U TPOLIECCOB
(SIBJICHUH ). MOJIENEH Ta3a, )KUAKOCTH U
TBEPAOTO (KPUCTATUIMYECKOTO) TENA,
UJCANTBHOTO rasa.

BeimosiHeHne yueOHBIX 3a1aHMi

HA aHAJIM3 TETUIOBBIX MPOLECCOB
(SIBJICHUH ) C UCNIOJIb30BAHUEM
OCHOBHBIX MonokeHuit MKT 1 3aK0HOB
MOJIEKYJISIPHOHN (PU3KMKK: CBS3b AABJICHUS
MJICATBHOTO ra3a Co CpeaHEN
KUHETHYECKON DHEPTUEN TETUIOBOTO
JBMOKEHUS U KOHLEHTPALMEHR €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHI BELIECTBA
CO CPEOHEN KHHETHYECKON DHEPrUeH
TEMJIOBOTO JBUKEHHUS €r0 YaCTHL,
CBSI3b JABJICHUS UICATBHOIO ra3a

C KOHLIEHTPALMEH MOJIEKYJ U €70
TEMIIEPATYypPOil, YPABHEHUE
Menaeneesa—Kianeipona
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32

TepMoauHaMHUKa.
TemnoBble MaIIMHBI

20

Tepmonunamuueckas (T]1) cucrema.
3aaHKe BHEIIHUX YCIOBUI

JUTSL TEPMOAMHAMUYECKON CHCTEMBI.
BHelHue 1 BHyTPEHHUE TapaMeTPhL.
[TapaMeTpel TEPMOAMHAMUYECKOM
CUCTEMBI KaK CPEAHUE 3HAYCHUS
BEJIMYUH, OMMCHIBAIOIINX €€ COCTOSHUAE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMOaAUHAMHUAKH.
CaMornpon3BOIbHAs peflakcanys
TEPMOJAMHAMUYECKON CUCTEMBI

K TEIJIOBOMY PABHOBECHIO.

Mogens nacanpHOro rasa

B TEPMOJIMHAMMKE — CUCTEMA
VPaBHEHHWI. ypaBHCHUE
Menaeneesa—Knanerpona u
BBIPOKEHUE JUUISl BHYTPECHHEH SHEPrUM.
Yc¢noBust IPUMEHUMOCTH 3TOM MOJENH:
HU3Kasi KOHLEHTPALUs YaCTHLL, BBICOKHE
TeMueparypsl. BelpaxxeHue

JUTS. BHYTPEHHEHN SHEPIAA
OJIHOATOMHOT0 MAEAIBHOTO ra3a.
KBazucratnueckue U HECTaTUYECKUE
MPOLIECCHI.

DnemeHTapHas pabota

B TEPMOJMHAMHUKE. Brranciaenue
paboThI 1o rpaduky mporecca

H3mepenue yaenbHON TEMTOEMKOCTH
Pa3HBIX BEIIECCTB, UX CPABHCHHE,
MPOBEACHUE UCCIECIOBAHUI
3aBUCUMOCTEN (PU3NYECKUX BEJTMUHH U
OTIBITOB MO MPOBEPKE MPEATOKEHHOM
TUITOTE3bI MPU U3YUYEHUH MPOLIECCOB
TEMI000MEHA M aInadaTHOTO Tpolecca.
Onpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTER
U3MEPEHNHN PU3NUECKUX BETHYNH.
OneHka rpaHumiL MOrpPEeUIHOCTEN.
H3ydeHune B3auMOCBsI3U SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBHS U
TEMIEPATYPbI KATIEHUS JKAIKOCTEMH.
H3yueHue TEMIOBBIX IBUTATENCH

C HCIOJIb30BAHUEM KOMITBFOTEPHBIX
MOJIETIEN.

HccnenoBanme pasHbIx cnocoO0OB
W3MCHEHUS BHYTPEHHEN SHEPIUN.
Pemenne pacuéTHbIX 3324 C SBHO
3aJaHHON W HEABHO 3aJaHHON
(pU3NYECKOI MOACITBIO

C UCIOJIb30BAHAEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT MONIEKYJIIPHON (PHU3HKK

Y TEPMOJIMHAMUKH.

Pemenne kaueCTBEHHBIX 3a/a4,
TPeOYIOMMX MPUMEHEHUS 3HAHH A
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Ha pV-auarpamme.

Tennonepenaya kak cnoco0 U3MEHEHUS
BHYTPEHHEW SHEPTUU
TEPMOJAMHAMUYECKON CUCTEMBI

0e3 copepieHus padoTel. KoHBEKIUS,
TEIJIONPOBOAHOCTD, U3ITyUYECHHUE.
KonuectBo TemIoThl. TEemI0EMKOCTh
Tena. YaenbHas U MOJIIpHas
TEIJIOEMKOCTH BELIECTBA. Y PABHEHUE
Maiiepa. Y nenbHas TeIioTa CropaHus
TOnMBA. Pacuér KonmuecTna TEnaoThl
npu reronepenaye. [lonsarue

00 agnabaTHOM MPOIIECCE.

[TepBBIii 3aKOH TEPMOIMHAMHUKH.
BryTpennss sHeprus. KonnuecTso
TEIUIOTHL M pad0Ta KaK MEPBI H3MEHEHU S
BHYTPEHHEW SHEPTUU
TEPMOJAMHAMUYECKON CUCTEMBI.
Bropoii 3aKk0H TEPMOIMHAMUKHA

JUTsl PABHOBECHBIX MTPOLIECCOB: YEPE3
3aIaHHOE PAaBHOBECHOE COCTOSTHUE
TEPMOJAMHAMUYECKON CUCTEMBI
NPOXOJUT CIMHCTBEHHAs aauadara.
AOCOITIOTHAs TEMIIEPATYPA.

Bropoii 3aKk0H TEPMOIMHAMUKHA

JUTSl HEPABHOBECHBIX MPOLECCOB!
HEBO3MOKHO MEPEATH TEIUIOTY

10 MOJIEKYJIIPHOH (PU3UKE U
TEPMOAMHAMUKE.

OOBsSCHEHNE YCTPONCTBA M TPUHLIMATIA
JNEHCTBUS XOJIOAWIIBHUKA,
KOHJIMLIMOHEPA, AU3ENBHOIO U
KapOIOpaTOPHOIO IBUTATENEH, MapOBOM
TYpOUHBL

OOBACHEHUE TIOTYUYEHHS CBEPXHU3KUAX
TEMIEPATYP, YTUIH3AMUHA «TECTUIOBBIX)
OTXOJIOB C UCITOJIB30BAHUEM TEMIIOBOTO
HACOCa, YTHJIA3ALMKA OMOOPTaHUYECKOTO
TOTUTMBA JJIs1 BEIPAOOTKU «TETUIOBON) U
BIEKTPOIHEPIHH.

BrinonHenue yueOHbIX 3aaHuit

HA aHAJIM3 TETUIOBBIX MPOLECCOB
(SIBJICHUH ) C UCNIOJIb30BAHUEM
OCHOBHBIX T1010keHMiA MKT 1 3ak0HOB
MOJIEKYJISIPHON (PU3NKH U
TCPMOIMHAMUKH: TIEPBBIA 3aKOH
TEPMOJAMHAMUKH, 3aKOH COXPAHECHHUS
SHEPIUHX B TEIJIOBBIX MPOLECCAX.
Hcnonwszosanue [T-Trexnonoruii

pyu padboTe C TONOJIHUTETLHBIMHU
WUCTOYHUKAMU UH(OpPMAIUK 110 TEME,
X KPUTHYECKUNA aHAIN3 U OLICHKA
JOCTOBEPHOCTH.

AHQJIN3 ¥ OLICHKA MOCIEACTBUM

51




®OenepanbHas padouas nporpamma | Gusuka. 10—11 kaccsl (yriyO0aéHHbIH yPOBEHB)

0T 00JIee XOIOIHOrO TENA K OoJee
HarpeTomMy 0e3 KOMIIEH Calun
(Knay3uyc). HeoOparumocTh
MPUPOJHBIX TPOLECCOB.

[TpuHIUIIBI EHCTBUS TEIJTIOBBIX MAIIIUH.
KTII.

Makcumanbnoe 3HaucHue KI1/1.

ki KapHo.

DKOJIOTHYECKHUE ACTIEKTHI

M CIOJIb30BAHUS TEIJIOBBIX JBUTATEIICH.
TennoBoe 3arpsA3HEHUE OKPY KAFOIICH
CPEIBL.

TexHuuecKue yCTpoucTea u
TEXHOJIOTHYECKHUE MPOLECCHI:
XOJIOAWJIBHUK, KOHUIIUOHED,
JM3ETBHBIA U KapOrOpaTOPHBIN
JIBUTATENIN, MapoBasi TYpOUHa,
MOJIyYECHUE CBEPXHU3KUX TEMIIEPATYP,
YTUJIM3AUS «TEMIOBBIX» OTXO0B

C MCIOJIb30BAHUEM TEIJIOBOTO HACOCA,
YTHJIM3ALHs OMOOPraHuYeCKOro
TOMJIMBA JIJ1s1 BEIPAOOTKU «TEIIOBON) 1
AIEKTPOIHEPTUH

UCMOJIb30BAHUSl TEIUIOBBIX JBUTATENCH
Y TEIUIOBOTO 3arpsi3HEHUS OKPYKAIOLIEH
Cpelbl C MO3UILNIA IKOTOTHYECKOM
0€30MacCHOCTH; MPEACTABICHUIA

O palMOHAILHOM TPUPOAONOIB30BAHUI
(B mpouecce NOAroOTOBKU COOOIICHUH,
BBITOJIHEHUH TPYMMOBBIX MPOECKTOB)

33

ArperarHsble
COCTOSIHUS BEILECTBA.
@da30BbI€ EPEXOIBI

14

[TapooOpazoBaHre U KOHACHCALIHSI.
Hcnapenue v KuneHue. Y aenbHas
TEIMI0Ta MapOoOOPA30BAHUSI.
HachbiieHHbie 1 HeHACHIIIEHHBIE TTapHhI.

HaOmroneHne cBOMCTB HACHIIMIEHHBIX
napoB, MaJIbIX AeopMalLuid,

MPOBEJICHNE KOCBEHHBIX M3MEPECHUM
yAEAbHOM TETUIOTHI TUIaBJICHUS JIbJA,
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KauecTBeHHas 3aBUCMMOCTD TNIOTHOCTH
W JIABJICHUS HACBILIICHHOTO TIapa

OT TEMIIEPATYPBI, UX HE3AaBUCUMOCTh

0T 00bEMA HACKIIEHHOTO Mapa.
3aBUCUMOCTb TEMIIEPATYPbl KUTICHUS
OT JABJICHUS B KUAKOCTH.

BnaxxHocTts Bo3yxa. AGCOIOTHAS U
OTHOCHUTEIbHAS BIAKHOCTB.

TBépnoe Teno. Kpucrammueckue u
amop(dHbIe TeNa. AHU30TPOIHUS CBOMCTB
KpuctajuioB. [iiaBnenue u
KpucTajmu3anus. Y ienbHas Tenjaora
nnasyieHus. CyOonumanusi.
Jlepopmanuu TBEPAOTO TENA.
Pactsbkenue u cxxarue. Casur. Moayib
IOnra. [1penen ynpyrux nedopmanuii.
TemioBoe pacClUIMPEHUE KUAKOCTEN U
TBEPABIX TEN, 00BEMHOE U JIMHEHHOE
pacimpeHne. AHTAPMOHK3M TEIJIOBBIX
KoJeOaHni YacTul] BEIIECTBA KaK
NPUYMHA TETJIOBOTO PACIIMPEHUS TEN
(Ha KAYECTBEHHOM YPOBHE).
[TpeoOpazoBanue 3HEprur B Pa3oBbIX
nepexoax.

YpaBHeHUE TEMIOBOIO OajaHca.
IToBEpXHOCTHOE HATSKEHUE.
KoadppunreHT moBepXxHOCTHOTO

a0COJIFOTHOH BIIQYKHOCTH BO3/1yXa,

KO3 (ppuieHTa NOBEpXHOCTHOTO
HaTsbKeHUs, MOyt FOHra.

HzyueHne 3aKOHOMEPHOCTEN NCTTAPCHUS
Y KAMCHUS KUJIKOCTEH, B TOM YUCIIE
KUIMECHUS MPY TOHWKCHHOM JaBJICHUH,
HarpeBaHUs U TUTABJICHUS
KPUCTAJZIMYECKOTO BEIIECTBA,

KA PHBIX SIBJICHUH, CMauyrBaHHUSI.
[TpoBeaEHUE ONMBITOB C MBIJILHBIMHU
IJICHKAMU.

Hccnenosanue moaenu
HEHBIOTOHOBCKOW JKUAKOCTH.
Pelienne pacuéTHbIX 3a/1a4 C SIBHO
3aJaHHON W HEABHO 3aJaHHON
(pU3NYECKOI MOACITBIO

C UCIOJIb30BAHAEM OCHOBHBIX 3aKOHOB
1 (HOpMYJT MOJIEKYJISIPHON (PU3UKK 1
TEPMOJUHAMUKHU.

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHECHHS 3HAHU I

10 MOJICKYJISIPHON (DPU3UKE U
TEPMOTUHAMUKE.

OOBICHEHUE OCHOBHBIX MPUHIIATIOBR
CTPOEHUS KUJKUX KPUCTAILJIOB,
MOJTyYEHUS] COBPEMEHHBIX MATEPUAJIOB.
Onpenenenue yciroBHii MPUMEHUMOCTH
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HaTsDKEHU. KanuispHele SBICHUS.
JlaBiieHHe 101 UCKPUBIEHHOMN
ITOBEPXHOCTBIO JKUIKOCTH.

®opmyna Jlamaca.

TexHuuecKue yCTpoucTea u
TEXHOJIOTHYECKUE MTPOLIECCHL: JKUAKUE
KPUCTAJUIBI, COBPEMEHHBIE MATEPUATIBI

Mozenei PU3NUYECKUX TEN U TPOLIECCOB
(sABJIEHMIA): MOJIenEl ra3a, sKUJIKOCTH 1
TBEPAOTO (KPUCTATUIMYECKOTO) TENA,
UACATBHOTO rasa.

BeimosiHeHne yueOHBIX 3a1aHMi

HA AHAJTU3 TETUIOBBIX TPOLIECCOB
(SIBJICHUH ) C UCNIOJIb30BAHUEM
OCHOBHBIX T1010keHMiA MKT 1 3ak0HOB
MOJICKYJIIPHOU (PU3UKHU 1
TEPMOJMHAMUKY: CBSI3b JABJICHUS
MJICATBHOTO ra3a ¢ KOHIEHTPAUEH
MOJIEKYJI U €r0 TEMIIEPATYPOIA,
ypaBHeHUe MeHneneeBa—Knaneipona,
NEPBBIA 3aKOH TEPMOJAMHAMUKH.
Pabora B rpynnax npu 00Cy>KIEHUU
BOIPOCOB MEKMPEAMETHOTO XapaKTepa
(Hammpumep, 1o Teme « TermooOMen

B )KMBOW ITPAPOJIEY )

Hroro no pazueiny 49
Pasznen 4. DnekTpoauHaMuKa
4.1 | Dnekrpuyeckoe nosue 24 DNEKTPU3ALMS TEI U €€ MPOSIBICHUS. [TpoBeaeHUE KOCBEHHBIX U3MEPEHUI 1

DJICKTPUYECKAA 3apsi. J(Ba Buaa
AIEKTPUYECKUX 3apsaaoB. [IpoBoaHKKH,
JUDJIEKTPUKHA W TTOJTYIIPOBOJHUKH.
DNIEMEHTAPHBINA JIEKTPUUECCKUH 3apsi.
3aKOH COXPAHEHHUSI AIEKTPUIECKOTO
3apdana.

OMBITOB TIO TIPOBEPKE MPEITOKEHHOM
TUTIOTE3bI TPU U3YYCHUH
B3aUMO/ICHCTBHSI 3aPSDKEHHBIX TEI,
3apsiia KOHAEeHCATopa,
NOCIIE0BATEIBHOTO COETMHEHHUS
KOHJICHCATOPOB.
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BzaumoneiictBue 3apsaaos.

Toueunble 3apsabl. 3akoH KyJioHa.
DIIEKTpUYeCcKoe noJie. Ero aeiicteue

Ha JJIEKTPUYECKUE 3aPSbL.
Hanpsx€HHOCTE SIIEKTPUYECKOTO MOJIS.
[TpoOHbiii 3apsa. JInaum
HaINPSHKEHHOCTH JIEKTPUUECKOTO OIS
OIHOPOAHOE JNEKTPUUECKOE TTOJIE.
IToTeHIMaNBHOCTD
BIEKTPOCTATHYECKOTO MOJIsl. Pa3HOCTH
MOTEHIUAIIOB U HAIIPSDKEHUE.
[ToreHunanbsHas SHEPrus 3apsaaa

B QJIEKTPOCTATAYECKOM TTOJIE.
[ToTreHuman 3nEKTPOCTATUYECKOTO MOJIS.
CBs13b HANIPSHKEHHOCTH TOJIS U PA3HOCTH
MOTEHLUAIOB JUIS JIEKTPOCTATHYECKOTO
noJist (KaKk OAHOPOJHOTO, TaK U
HEOJAHOPOJIHOTO).

[IpuHIMDO Ccynepno3niuu
DJIEKTPUYECKUX ITOJIEH.

[Tosie Toueunoro 3apsiaa. [lome
PaBHOMEPHO 3apsbkeHHOi cepsl. [Tone
PaBHOMEPHO 3aPSHKEHHOTO TI0 00BEMY
wapa. [losie paBHOMEPHO 3apsXKEHHOMN
OeckOHEeUHOM TIoCKOCTH. KapTuHb!
JIMHUHN HANPsDKEHHOCTH DTUX TOJIER U
SKBUITOTEHIUAIBHBIX TOBEPXHOCTEN.

Onpenenenue abCOIIOTHBIX U
OTHOCUTEIBHBIX IOTPEIIHOCTEN
U3MEPEHNH (PU3MUECKUX BEJTMYMH.
OueHka rpaHmiy MorpemHOCTeM.
HaGnronenne npeBpaiicHust SHEPTUu
3apsKEHHOTO KOHJIEHCATOPA B SHEPTHIO
M3ITy4YECHHS CBETOAMOA, UCCIIEI0BAHUE
paspsiga KOHJEHCATOPpa Yepe3 PESUCTOP.
H3yueHne 3aBUCUMOCTH
DJICKTPOEMKOCTH IIJIOCKOT'O
KOHJIEHCATOPA OT TUIOLIAN TJIACTHH,
PacCTOSIHUS MEKIY HUMU U
JVDJIEKTPUUECKOM ITPOHUIIAEMOCTH.
H3yyeHue KapTuH JTUHANA
HAMPSHKEHHOCTH AJIEKTPUUECKOTO TOJIS
TOYEYHOTO 3apsAJa, PABHOMEPHO
3apsHKEHHOM cepbl, PABHOMEPHO
3apsHKEHHOTO IO 00BEMY 1M1apa,
PaBHOMEPHO 3aPsSHKEHHOM OECKOHEYHOM
TJIOCKOCTH W SKBUNIOTEHLIMAIBHBIX
ITOBEPXHOCTEM.

Pewenue pacu€THbIX 3a1a4 € IBHO
3aJaHHON W HEABHO 3aJaHHON
(U3NYECKOI MOACITBIO €
MCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hOpMyJT BJEKTPOCTATHKH.

PeleHne KaueCTBEHHBIX 3a/1a4,
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[TpOBOTHUKM B 3JIEKTPOCTATUYECKOM
noJie. YCIOBUE PABHOBECHS 3aPsA0B.
JIMBIIEKTPUKK B BJIEKTPOCTATHYECKOM
noje. Jusnexrpuyeckas
NPOHUIAEMOCTh BELIECTRA.
Konpencarop. DneKTpoEMKOCTh
KOHJICHCATOPa. DIIEKTPOEMKOCTh
MIJIOCKOTO KOHAECHCATOPA.
[TapamnensHOe COEAUHEHUE
KOHJeHcaTopoB. [locnenoBarensHoe
COCIMHEHHUE KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHAEHCATOPA.

JIBU>KEHHE 3apsKEHHOM YaCTULbI

B OJTHOPOJIHOM 3JIEKTPAYECKOM IOJIE.
TexHuuecKue yCTpoucTea u
TEXHOJIOTHYECCKHUE MTPOLECCHI:
BIEKTPOCKOM, SJIEKTPOMETP,
AJNEKTPOCTATHYECKAs 3aIIUTa,
3a3EMJICHUE IEKTPONPHOOPOB,
KOHJECHCATOPBI, TEHEPATOP

Ban ne ['paaga

TpeOYyIOMMX NTPUMECHEHUS 3HAHUN

O AJIEKTPOCTATHKE.

OOBbsCHEHUE YCTPOHCTBA U

[IPUHIUIIA JEHCTBUS DJIEKTPOCKOIIA,
ANEKTPOMETPA, KOHICHCATOPOB,
rereparopa Ban ne ['paada.
OObsacHEHnE padbOTHI
ANEKTPOCTATHYECKOM 3aIUTHL,
3a3€MJICHHUS JIEKTPONPUOOPOB.
Onpenenenue yCeiioBHil MPUMEHUMOCTH
MOAEIICH (PU3NYECKUX TEIT. TOYCUHBIH
3apsil, OJHOPOJHOE IIEKTPUUYECKOE
noJIe.

BeinosiHeHue yueOHbIX 3aaHnM

HA aHAJT3 BJIEKTPUYECKUX MPOLIECCOB
(SIBJICHUH ) C HCIIOJIB30BAHUEM
OCHOBHBIX TOJIOYKEHUI M 3aKOHOB
ANEKTPOAMHAMUKH: 3aKOH COXPAHEHUS
ANEKTPUYECKOTO 3apsiaa, 3akoH KyioHa,
NOTCHIMATBHOCTh
ANEKTPOCTATHYECKOTO OIS, MPUHLMI
CYNEPNO3ULHHA HJIEKTPUUECKHX MOJICH.
Hcnonb3osanue [T-rexHonoruit

pyu padboTe C TONOJIHUTETLHBIMHU
UCTOYHUKAMU MH(POPMALIMH 110 TEME,
VX KPATHYECKUN aHAJIN3 U OLICHKA
JOCTOBEPHOCTH

56




®OenepanbHas padouas nporpamma | Gusuka. 10—11 kaccsl (yriyO0aéHHbIH yPOBEHB)

4.2

[TocTostHHBINH
DJIEKTPUUECKUNA TOK

24

Cwuna Toka. [10CTOSIHHBIN TOK.

Y CoBUA CYIIECTBOBAHUS MOCTOSIHHOTO
ANEKTPHYECKOTO TOKA. MCTOUHHUKH TOKA.
Hanpsbxenne U n O/1C &.

3akon Oma AJis yyacTKa ey,
DNEKTPUUECKOE COMTPOTUBIICHHE.
3aBUCUMOCTD CONPOTUBIICHUS
OJTHOPOJHOTO MPOBOJHUKA OT €T0
JUTMHBI ¥ TUIOLIAAN TOTIEPEYHOTO
CEUCHUS. Y IENBHOE COMPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOE, NApALIEIBHOE,
CMEIIAHHOE COCTMHEHNE TPOBOAHHUKOB.
Pacuér pa3BETBIEHHBIX JICKTPUUECKHUX
uenei. [Tpasuna Kupxroda.

PaboTa snexkTpuyeckoro Toka.

3akoH J[xoyns-JIeHma.

MOIIHOCTB 3AEKTPHYECKOTO TOKA.
TennoBast MOIMHOCTb, BBIAEIIIEMAsT

Ha PE3UCTOPE.

OJ1C v BHYTPEHHEE CONMPOTUBIICHUE
MCTOYHMKA TOKA. 3aK0H Oma

JUTS TIOJTHOM (3aMKHYTO )
AIIEKTPUUYECKON 1enmu. MOIHOCTh
MCTOYHUKA TOKA. KOPOTKOE 3aMBIKaHHE.
KonaeHcarop B uenu mocTossHHOTO
TOKA.

[TpoBeneHnE NPSIMBIX U3MEPEHUI CHITBI
TOKA U HAMPSHDKCHUS, KOCBEHHBIX
W3MEPEHNH yIETBHOTO COMTPOTUBIICHMUS,
O/JC ¥ BHYTPEHHETO COMPOTUBRIICHHS
WCTOYHMKA TOKA, TPOBEICHUE
MCCIIEIOBAHUMN 3aBUCUMOCTEN
(PU3HYECKUX BEJIMUYMH U OIBITOB

10 TPOBEPKE MPEMTOKEHHOM THITOTESbI
PHA U3YUYCHHUH LENEN MOCTOSTHHOTO
TOKA.

Onpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTER
U3MEPEHNH (PU3MUECKUX BEJTMYMH.
OueHka rpaHmiy MorpemHOCTeM.
H3yueHne KOpOTKOrO 3aMbIKaHUS
raJIbBAHUYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO CONPOTUBIICHHSI.
Pemenne pacuéTHbIX 3324 C SBHO
3aJaHHON W HEABHO 3aJaHHON
(pU3NYECKOI MOACITBIO

C UCIOJIb30BAHAEM OCHOBHBIX 3aKOHOB
1 (OpMYJT TOCTOSTHHOTO TOKA.
Pemenne kaueCTBEHHBIX 3a/1a4,
TPeOYIOMMX MPUMEHEHUS 3HAHUH 1
3aKOHOB TTOCTOSTHHOTO TOKA.
OOBbsSCHEHNE YCTPONHCTBA M MPUHLIMITA
JEMCTBHS aMIIEPMETPA, BOJIBTMETPA,
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TexHuuecKue yCTponcTsa u
TEXHOJIOTHYECKHUE IIPOLECCHL
aMIIEpMETP, BOJIBTMETP, PEOCTaT,
CUYETYMK IEKTPUUECKON dSHEPIrUU

peocTaTa, CUETUMKA SIEKTPAYECKOM
SHEPrUU.

BeinosiHeHue yueOHbIX 3aaHnM

HA aHAJIN3 SJIEKTPUYECKUAX MPOLIECCOB
(SIBJICHUH ) C HCIIOJIB30BAHUEM
OCHOBHBIX TOJIOYKEHUI M 3aKOHOB
AJIEKTPOJUHAMUKH: 3aKOHBI OMa

JUTS YYACTKA LETH U 7Sl 3aMKHYTOM
SIIEKTPUYECKOM LIETH, 3aKOH
Jhxoyns—JIenua.

Pabora B rpynnax npu 00Cy>KIEHUU
BOIPOCOB MEKMPEAMETHOTO XapaKTepa
(Hampumep, 1o TeMe « DNEKTPUUECKUE
SIBJIEHUS B IPUPOJEY )

4.3

TokH B pa3nuyHbIX
cpenax

DNEKTPUYECKAs POBOAUMOCTD
PA3NUYHBIX BELIECTB. DJIEKTPOHHAS
NPOBOAMMOCTB TBEPIBIX METAJUIOB.
3aBUCUMOCTb COMPOTUBIICHUS METAIIIIOB
0T TeMneparypbl. CBEPXITPOBOAUMOCTD.
DNEKTPUUECKHN TOK B BAKYYME.
CBOHCTBA 3JIEKTPOHHBIX YUYKOB.
[TonynpoBoanuku. CoOCTBEHHAs U
NPUMECHAs TPOBOAMMOCTh
NOJyPOBOIHUKOB. CBOMCTBa
p-n-nepexona. [1oaynpoBOIHUKOBBIE
npuOOPEL.

ONEKTPHUECKHAN TOK B SJIEKTPOJIUTAX.

[TpoBeneHnE KOCBEHHBIX U3MEPEHUNA U
MCCIIEIOBAHUMN 3aBUCUMOCTEN

MEXIY (PU3NYECKUMU BETMUYMHAMU
IPHA U3YYECHUHU MPOLIECCOB MPOTEKAHUS
ANIEKTPUYECKOTO TOKA B METAJIJIAX,
ANEKTPOJIATAX U IOTYTPOBOIHUKAX.
Onpenenenue abCOIIOTHBIX U
OTHOCHTEJBHBIX MOTPEIIHOCTEH
U3MEPEHNH (PU3MUECKUX BEJTMYMH.
OueHka rpaHmiy MorpemHOCTeM.
HaGnronenune snexkTponusa, u3yueHue u
OOBSICHEHHE TPOBOAMMOCTH
BNEKTPOJIATOB, SKCIIEPUMEHTAITLHOE
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DNEKTPOIATAYECKAS TUCCOLUALIMS.
Onexrponns. 3akonbl Dapanes

JUTSL BTIEKTPOJIA3A.

DJICKTPUYECKHMA TOK B Ta3ax.
CamocTosTENBHBIN 1
HECAMOCTOSATEIILHBIN pa3psl.
PaznuuHbie TUIIBI CAMOCTOSTENIBHOTO
pazpsaa. Monuust. [1nasma.
TexHuuecKue ycTpoicrsa u
NPAKTUYECKOE MPUMECHEHHUE:
ra3opa3psAHbIC JIAMIIbI, SJIEKTPOHHO-
nay4eBas TpyOKa, MOJynPOBOAHUKOBBIE
npuOOPBL: AMOA, TPAH3IUCTOP,
(OTOMOA, CBETOAMO/I, FaJIbBAHKKA,
padUHUPOBAHKE ME/TU, BBITIIIABKA
ATFOMUHHS, SJIEKTPOHHASI MUKPOCKOTIHSI

M3YUYEHUE 3aKOHOB BJIEKTPOJIN3a
dapajes.

CHsTHE BOJNIBT-aMIIEPHOR
XapaKTEPUCTUKH TUO/A.

CpaBHEHME TPOBOAMMOCTH METAIIIOB

Y TIOJTYITPOBOTHUKOB.

H3ydeHune uCKpoBOro paspsaua

Y TIPOBOJIMMOCTH BO3/1yXa.

Pemenne pac4éTHBIX 33/1a4 € SIBHO
3aJaHHON W HEABHO 3aJaHHON
(U3NYECKOI MOACITBIO €
MCIOJIb30BAHUEM 3aKOHOMEPHOCTER
NOCTOSIHHOTO TOKA B PA3JIMYHBIX CPEAAX.
Pemenne kaueCTBEHHBIX 3a/a4,
TpeOyIOMMX TPUMEHEHUS
3aKOHOMEPHOCTEMN MTOCTOSTHHOTO TOKA

B PA3JIMYHBIX CpEaax.

OOBsSCHEHNE YCTPONCTBA M TPUHLIMATIA
JEUCTBHS Ta30PA3PSIAHBIX JIAMIL,
ANEKTPOHHO-TYYEBOU TPYOKH,
NOJTyTPOBOIHUKOBBIX MPUOOPOB: AMOAA,
TPaH3UCTOpPa, POTOAMOIA, CBETOANOIA.
OOBACHEHUE CYTH POLECCOB:
raJIbBAaHUKH, paQUHUPOBAHUS MENIH,
BBITJIABKH AJTFOMUHUS, 3JIEKTPOHHOM
MUKPOCKOIINH

Hroro no pazueiny
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Pazaen S. ®u3nveckuii NPaKTUKYM

5.1 | ®uzuueckuii 16 CriocoObl u3MepeHus PU3NIECKUX [TpoBeaeHUE KOCBEHHBIX M3MEPEHUH,
MPAKTUKYM BEJIMYHH C UCIIOJIb30BAHUEM MCCIIEIOBAHUM 3aBUCUMOCTEN

AHAJIOTOBBIX U LIU(PPOBBIX (pU3NYECKMX BETUYHH, TPOBEPKA
U3MEPUTENBHBIX TPUOOPOB U NPEIOKEHHBIX TUTIOTES
KOMITBFOTEPHBIX TATUYMKOBBIX CUCTEM. (BBIOOp M3 paboT, ONUCAHHBIX
AOCOJTFOTHBIE U OTHOCUTEIIBHBIE B TEMATHUYECKUX pa3aeiax
NOTPEIIHOCTA U3MEPEHUH PU3MUECKUX | «YUEHUYECKUI DKCIIEPUMEHT,
BeNMYrH. OLEHKA rPaHMIL naboparopHbie PadOTHI, TPAKTUKYM) )
MOTPEIIHOCTEN

Hroro no pazueiny 16

PesepBHOE Bpems 10

OBIEE KOJIMYECTBO 170

YACOB IT10 ITPOI'PAMME
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11 KJIACC
HaunmeHnoBanue
Ne KommuectBO OcHOBHBIE BUJIBI ASSITEILHOCTH
Pa3/ICIIOB U TEM [IporpammHOE conepxKanue
n/n 4acoB oOy4armuxcs
y4eOHOTro peaMeTa
Pa3zpen 1. DnexkrpoanHaMuka
1.1 MarnuTtHoe noJe 14 B3anmoaelicTBUE MOCTOSIHHBIX [IpoBeaeHUE KOCBEHHBIX U3MEPEHUM

MAarHuTOB U MPOBOJAHUKOB C TOKOM.
MarnuTtHoe noJjie. BEKTOp MarHutTHoOM
WHIAYKUMKU. [ [pyHIMD cynepno3uuuu
MAarHUTHBIX TIOJIEH. JIMHUM MarHUTHOMN
WHIYKLUU.

MarsuTHOE o€ MPOBOJAHUKA C TOKOM
(MpsAMOTO MPOBOJIHUKA, KATYIIKW U
KPyroBoro BuTkKa). OnbIT pcTeaa.
Cuna Amriepa, e€ HarpaBIICHUE U
MOYJIb.

Cuna JlopeHua, €€ HarpaBiiEHUE U
MOAYJb. JIBUKEHUE 3apPsSHKEHHOM
YACTULBl B OTHOPOJHOM MarHUTHOM
nosie. Pabota custel JlopeHia.
MarHuTHOE MOJI€E B BELIECTBE.
deppoOMarHeTMKy, rapa-

U IMAMAarHeTHKH.

TexHuuecKue ycTpoicTsa u
TEXHOJIOTHYECKHUE MTPOLIECCHI:
MIPUMEHEHUE MOCTOSHHBIX MATHUTOB,

CWJIBI AMIIEpa, TPOBEICHUE
MCCJIEIOBAHUS 3aBUCAMOCTEN MEXKIY
(PU3HYECCKUMU BETMYMHAMM U ONIBITOB
10 TPOBEPKE MPEMTOKEHHOM THITOTESbI
MPY U3YYCHUH JICHCTBHS MOCTOSTHHOTO
MAarHuTa Ha PaMKy C TOKOM,
B3aUMOJICHCTBHS TPOBOJHUKA

C MAarHUTHBIM TIOJIEM.

Onpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTER
U3MEPCHUM (PU3NUYECKUX BETIMYUMH.
OueHka rpaHmiy MorpemHOCTeM.
HccnenoBaHne MariuTHOTO MoJist
MOCTOSIHHBIX MArHUTOB, CBOHCTB
(epPPOMATrHETUKOB.

Onpenenenue yCeiioBHil MPUMEHUMOCTH
MOJIETN OJJHOPOJHOTO MAarHUTHOTO
TOJIS.

OnpenesneHne HapaBICHUs WHIYKINH
MAarHMTHOTO TOJIsl IPOBOJHUKA C TOKOM,
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ANIEKTPOMArHUTOB, TECTEP-MYJIBTUMETP,
ANEKTpoABUrarenb SIkoOu, yCKOPUTEU
AJIEMEHTAPHBIX YaCTHI]

cuibl Amriepa u cuiisl JIopeHna.
HzyueHue kKapTuHbI TUHUN UHAYKIIMA
MAarHUTHOTO TOJIs MOJIOCOBOIO U
MOJAKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB, IJTMHHOTO MPSMOTO
MPOBOAHUKA, 3AMKHYTOT'O KOJIBIIEBOTO
MPOBOAHUKA, KATYIIKHA C TOKOM.
OOBICHEHUE B3AMMOJICHCTBHS IBYX
MTPOBOAHUKOB C TOKOM, ACHCTBUS CUJIBI
JlopeH1ia Ha MOHBI HJIEKTPOJIUTA.
HaGnronenne ABM>KEHUS MydKa
3JIEKTPOHOB B MArHUTHOM TIOJIE.
Hzyuenue npuHmna AcUcTBus
AIEKTPOU3MEPUTETBHOTO MPUOOpa
MArHATO3IEKTPAYECKON CUCTEMBI.
Peuienue pacuéTHBIX 3a/1a4 C IBHO
3aJaHHON U HEABHO 3aJIaHHOM
(pU3NYECKOI MOACITBIO

C UCMOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dbopmyn o Teme «MarHuTHOE MOJIEY.
PemreHne kaueCTBEHHBIX 3a4a4,
TpeOYIOIUX MPUMEHECHHUS 3HAHU I

o TeMe «MarHuTHOE TOJIE.
OOBSICHEHUE YCTPOMCTBA U MPUHIIUTIA
JNENCTBUA IEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, SIEKTPOABUATATENS
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SkoOu, yCKOpPUTEINEH 2JIEMEHTAPHBIX
YacTHll,

OObsCHEHUE IPUMEHEHUS TTOCTOSTHHBIX
MarHuTOB

1.2

DNEKTPOMAarHuTHas
UHIYKIUS

13

SIBJICHUE SIICKTPOMArHUTHON MHAYKIUH.
[ToTOK BEKTOpAa MAarHUTHOW MHAYKIUH.
OJC nHaykumu. 3aKkoH
AJIEKTPOMArHUTHOM WH YK Dapases.
Buxpesoe anekrpuueckoe nojue. Toku
DyKo.

OJ1C uHAYKIMA B TPOBOJAHUKE,
JBIKYLIEMCS B OJTHOPOAHOM
MArHATHOM T10JIE.

IIpasuno Jlenua.

WnayktuBHOCTh. Karyiika
WHIYKTUBHOCTH B LIETTH MOCTOSTHHOTO
Toka. SIBnenue camomnaykumu. JJ1C
CaMOWHIYKIIVH.

DHEPrusi MArHUTHOTO TOJISE KATYIIKH

C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuuecKue ycTpoicrsa u
TEXHOJOTHYECKHUE MPOLECCHI:
WHIYKIIMOHHAS NI€Yb, COJICHOW /I, 3aIATA
OT BJICKTPU3ALMU TEJI IPU JBH>KCHUN

B MArHUTHOM TI0JIE 3EMJTA

[IpoBeaeHue uccaeaoBanus
3aBUCUMOCTEN (PU3NUYECCKUX BETHYUH U
OMBITOB TI0 MPOBEPKE NPEMTTOKEHHON
TUIOTE3BI PH U3YUYECHHUH SIBIICHUS
BNEKTPOMArHUTHON UHAYKLUH.
OnpeneneHne MHAYKIMA BUXPEBOTO
MAarHUTHOTO TOJIS.

Onpenenenue abCOIIOTHBIX U
OTHOCUTEIBHBIX IOTPEIIHOCTEN
U3MEPEHN PU3NUECKUX BEIMYMH.
OneHka rpaHmiy orpemHOCTEM.
DKCNEPUMEHTAIBHOE U3y YEHHE TTPaBUIIa
Jlenna.

HccnenoBanue sBIeHUs CAMOUMHAYKLIMM,
3aBucuMOocTH O/1C caMOMHAYKIMH OT
CKOPOCTH U3MEHEHUS CUJIBI TOKA B LICTIH.
H3yueHne nageHus MarHura

B QJIFOMUHUEBOM (MEHOM ) TPyOE.
COopka MOAETHN 3NIEKTPOMArHUTHOTO
reHeparopa.

Pewenne pacuéTHbIX 3a1a4 C IBHO
3aJaHHOW U HEABHO 3a1aHHOM
(PU3NYECKOI MOJETBIO
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C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dopmys o TeME « DNEKTPOMATHUTHAS
WHIYKLIHASD.

Pemenne kaueCTBEHHBIX 3a/a4,
TPeOYIOMMX MPUMEHEHUS 3HAHH A

0 TeEME « DNEKTPOMAarHuTHas
WHIYKLIHASD.

OOBSACHEHNE OCHOBHBIX MPHHLMUIIOB
JEUCTBAS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHUX MPOLIECCOB, TAKUX
KaK: MHIYKIIMOHHAS M€Yb, COJICHOMUI,
3aIuTa OT 3JIEKTPU3ALUU TET

IPU JBUKCHUH B MATHUTHOM I10JIE
3eMIIH.

Pabora B rpynnax npu 00Cy>KIEHUU
BOMPOCOB MEXMPEAMETHOTO XapaKkTepa
(Hampumep, Mo TeMe
«NMEKTPOMArHUTHBIC SIBJIICHUS

B MIPUPOJIEY)

Hroro no pazaeny 27

Pa3pnen 2. KosieGanusi M BOJTHBI

2.1 Mexannveckue 10 KonebarenbHas cuctema. [TpoBeaEHUE KOCBEHHBIX U3MEPEHHUNA,

KosicOanus CB0OOOIHBIE KOJICOAHMS. WCCJICTIOBAHMS 3aBUCUMOCTEH MEKITY

["apmonunyeckue KonedaHusl. (U3NUECKUMU BETMYMHAME U OTBITOB
Kunematnueckoe 1 TMHAMUYECKOE MO0 MPOBEPKE MPEATIOKECHHON THITOTE3bI
ONMCAHUE. DHEPreTUUECKOE OMMCAHUE | TPU U3YUYCHUH KOJIEOAHU HUTSIHOTO U
(3aKOH COXPaHEHMSI MEXAHUYECKOM HPY>KUHHOTO MasTHHKOB,
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3HEpruu). BelBoag IMHAMUYECKOTO
OMHCAHUSI TAPMOHUYECKUX KOJICOaHW
U3 UX SJHEPTETHYECKOrO U
KMHEMATUYECKOTO ONUCAHMS.
Awmmutyaa v paza konebannii. CBsi3b
aAMILIUTY bl KOJIEOAHUH UCXOTHOM
BEJIMYMHBI C AMIUTUTY IaMH KOJIEOaHn
€€ CKOPOCTH U YCKOPCHUSL.

[Tepuona u yacroTa KojaeOAHMIA.
[Teproa Manbix CBOOOAHBIX KOJICOAHUI
MAaTEeMaTHYECKOr0 MasTHUKA. [lepron
CBOOOAHBIX KONEOAHUH TPy KMHHOTO
MasITHUKA.

[TonsiTHE 0 3aTyXarOMMX KOJIeOaHUSX.
BreiHy>K1eHHBIE KONIeOanus. Pe3oHaHC.
Pe3zonancHas xpusas. BiusHue
3aTyXaHWs Ha BUJ PE3OHAHCHON KPHUBOM.
ABTOKONEOAHUS.

TexHuuecKue yCTpoucTea u
TEXHOJIOTUYECKUE TMPOLECCHI:
METPOHOM, YaChl, KAYEIIN, MY3bIKAJIBHBIC
WHCTPYMEHTHI, ceiicMorpad

BBIHYKJICHHBIX U 3aTyXarOIIHUX
MEXAHUYECKUX KOJICOaHUH.
Onpenenenue abCOIIOTHBIX U
OTHOCUTEIBHBIX TOTPEMIHOCTEH
U3MEPCHUM (PU3NUYECKUX BETIMYUMH.
OneHka rpaHmiy orpemHOCTEM.
HaOntonenue He3aBUCUMOCTH EPUOIA
MaJIbIX KoJicOaHui rpy3a Ha HUTH

OT aMILIUTY/IBI.

OKCIEPpUMEHTAJIbHAS TPOBEPKA 3aKOHA
COXPaAHEHUS SHEPTUM NTPU KOJIeOaHUSIX
rpy3a Ha MPY>KUHE.

Habntonenue pesonanca.
Onpenenenue yCeiioBHil MPUMEHUMOCTH
MOJICJIA MAaTEMATUYECKOTO MAsITHUKA U
UJICANBHOTO MPY>KUHHOTO MASTHHUKA.
Pelienne pacuéTHbIX 3a/1a4 C SIBHO
3aJaHHOW U HEIBHO 3aIaHHOM
(pU3NYECKOI MOACITBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dbopmy 1o Teme « MeXaHUUYECKHE
KOJICOQHU S .

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHECHHUS 3HAHU I

1o TeMe « MexaHn4YeCKre KOJeOaHusD .
OOBIICHEHUE YCTPOUCTBA U MPUHIIMITA
JNENCTBUA METPOHOMA, YaCOB, KAYEJIEH,
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MY3BIKQJIbHBIX THCTPYMEHTOB,
ceiicmorpada.

Hcnonb3osanue [T-rexHonoruit

npu padoTe ¢ TONOTHUTEIbHBIMH
UCTOYHUKAMU MH(POPMALMH TIO TEME, UX
KPUTHYECKUNA aHAIN3 U OLICHKA
JOCTOBEPHOCTH

22

ONEKTPOMATHUTHBIE
KosicOanus

15

Konebarenbnblii KOHTYp. CBOOOAHBIE
AJNIEKTPOMArHUTHBIC KOIeOaHust

B UJICATILHOM KOJIEOATETbHOM KOHTYPE.
dopmysia TomcoHa. CBs3b aMIUTATY b
3apsiia KOHJAEHCATOpa ¢ aMIIUTY 10|
CHJIBI TOKA B KOJIEOATETbHOM KOHTYPE.
3aKOH COXPaHEHUs SHEPrUU

B MJICAJILHOM KOJIE0ATEIbHOM KOHTYPE.
3aTyxarolue JIEKTPOMArHUTHBIE
KoneOanus. BeIHYX/ICHHbIE
ANIEKTPOMArHUTHBIE KOJIEOAHUSI.
[TepemenHbIi TOK. MOUHOCTE
MEPEMEHHOIO TOKA. AMIUIMTYAHOE U
JEUCTBYIOIIIEE 3HAYCHUE CUIIBI TOKA U
HaNPsLKEHUS. TPH pa3inaHoM popme
3aBUCUMOCTH MIEPEMEHHOTO TOKA

OT BPEMEHH.

CHHYCOMIAIBHBIA IEPEMEHHBIN TOK.
Pesuctop, KOHaeHCATOp U KaTylIKa
WHIYKTUBHOCTH B LICTIH

[TpoBeaeHUE KOCBEHHBIX U3MEPEHUI 1
HCCIIEIOBAHUS 3aBUCUMOCTEN
(pU3NYECKUX BEJIMYMH TIPU U3y YCHUN
AJIEKTPOMArHUTHBIX KOJIEOAHUH U 1enei
MEPEMEHHOTO TOKA.

Onpenenenue abCOIIOTHBIX U
OTHOCUTEIBHBIX IOTPEIIHOCTEN
U3MEPEHNH (PU3MUECKUX BEJTMYMH.
OueHka rpaHmi] OrpemHoOCTeN.
H3yueHune ycTpoicTBa M MpUHLMIIA
JecTBHS TpaHcpopMaropa.
Habnronenmne 3neKTpOMarHiTHOTO
pe30HaHca.

Hzydenue ocuriuiorpaMm
ANIEKTPOMArHUTHBIX KOJICOAHWIA.
Pewenne pacuéTHbIX 3a1a4 C IBHO
3aJaHHON W HEABHO 3aJaHHON
(pU3NYECKOI MOACITBIO

C MCNOJIB30BAHUEM OCHOBHBIX 3aKOHOB U
(dopMys O TeME «DNEKTPOMArHUTHBIC
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CUHYCOUIAIBHOTO IEPEMEHHOIO TOKA.
Pesonanc TokoB. Pe3oHaHc
HAIPSHKEHAN.

WneanbHblil Tpanchopmarop.
[IpousBoAacCTBO, Niepenaya u
NOTPEOSICHUE PICKTPAYECKON SHEPTUU.
DKOJIOTHYECKUE PUCKH

IIPY TPOU3BOJCTBE DIIEKTPOSHEPIUH.
KyneTypa ucnonb3oBanus
SIIEKTPOIHEPTUHU B IOBCEIHEBHOM
JKUA3HM.

TexHuuecKue ycTpoicrsa u
TEXHOJIOTHYECKHUE MPOLECCHI:
AIEKTPUYECKUI 3BOHOK, TEHEPATOP
MEPEMEHHOTO TOKA, IMHUU
AIEKTpoIepenay

KOJICOQHU S .

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHECHHUS 3HAHU I

0 TEME « DNEKTPOMArHUTHBIE
KOJICOQHU S .

CpaBHEHHE MEXAHUUECKUX U
AJIEKTPOMArHUTHBIX KOJICOAHUIA.
OOBIICHEHUE YCTPOMCTBA M MPUHIIUATIA
JEUCTBUA JJIEKTPUUECKOTO 3BOHKA,
reHepaTopa epeMEeHHOro Toka, JIMHAMN
AIEKTpOIepeaay.

Onpenenenue yCeiioBHil MPUMEHUMOCTH
MOJCIIN UACATBHOTO KOJE0ATEIbHOTO
KOHTYpa.

AHQJIA3 ¥ OIIEHKA MOCIICICTBH I
WCIOJIb30BAHUS PA3IMYHBIX CIOCOOOB
MPOU3BOCTBA AJIEKTPOSHEPT AU

C TTO3ULNIA KOJIOTMIECKOMN
0€30MaCHOCTH; MPEICTABICHUM

0 PaALMOHAJILHOM MPUPOI0TOIb30BAHUT
(B MPOIIECCE MOATOTOBKH COOOLIECHUH,
BBINIOJITHCHUIA TPYNITOBBIX TPOCKTOR)

2.3

Mexannueckue u
3JIEKTPOMArHUTHBIE
BOJTHEI

10

MexaHU4eCKUE BOJIHBI, YCIIOBUS UX
pacnpoctpadeHus. [lonepeyunsie u
MPOJOJIBHBIE BOIHBL. [leproa, CKOpoCTh
PacCpOCTPAHEHUS U JUIUHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH:

HaGnronenne oOpasoBanus u
PaCIpPOCTPAHECHUS MOMEPEUHBIX

Y MPOJIOJIBHBIX BOJIH, OTPAKEHUS U
NPEIOMIICHUS, THTEPPEPEHIIAN

U Tu(paKkiuyd MEXaHUUECKUX BOJIH,
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OTpPaKECHUE, TPETIOMJICHUE,
uHTEpPepeHMs U TudpaKus.

3ByK. CKOpPOCTH 3ByKa. [ pOMKOCTH
3ByKa. Beicota ToHa. TemOp 3ByKa.
[ITymoBoO€ 3arpsa3HeHUE OKPYIKAFOLIEH
Cpenbl.

ONEKTPOMArHUTHBIE BOHBL. Y CITIOBUS
U3ITyYEHUS HJICKTPOMArHUTHBIX BOJTH.
B3anmHas opueHTanus BEKTOPOB

E, E , U B DJIEKTPOMArHuTHOMN BOJIHE.
CBo#CTBa 3JIEKTPOMArHUTHBIX BOJIH:
OTpPaKECHUE, TPETIOMJICHUE,
noJIsIpu3anus, FHTEpPEPEHUUS U
TupaKiusl.

[IIxana 3IeKTPOMarHUTHBIX BOJIH.
[IpumMeHEHNE IIEKTPOMArHUTHBIX BOJTH
B TEXHUKE U OBITY.

HpI/IHHI/IHBI pPaanuoOCBA3H U TCIICBUACHUA.

Pagunosnokarus.

DNEKTPOMArHUTHOE 3arPA3HEHUE
OKPYIKaroIIENA CPEIBL.

TexHuuecKue ycTpoicrsa u
MPAKTAYECKOE PUMEHEHHUE:
MY3bIKAJIbHBIE UHCTPYMEHTEL, paaap,
PaAIMONIPUEMHUK, TEIEBU30D, AaHTEHHA,
tenedon, CBU-neus, ybTpa3ByKoBas
JIMArHOCTUKA B TEXHUKE U MEJIMLIUHE

aKyCTHYECKOTO PE30HAHCA, CBS3H
I'POMKOCTH 3BYKa U BBICOTBHI TOHA

C aMIUIUTYAO0N U 4aCTOTOH KOJICOaHUIA.
H3yueHue CBOMCTB yabTpa3ByKa U €ro
NPUMCHECHUS.

Hccnenosanue cBOCTB
ANIEKTPOMATrHUTHBIX BOJIH: OTPAXKECHHE,
NPETIOMIICHUE, TTOJISIPU3ALIAS,

I paKys, AHTEPPEPEHIUS.
OOHapy>xeHue HHPPAKPaACHOTO U
yJIBTPA(PHOIETOBOrO U3TYyUEHUH.
CpaBHEHHE MEXAHUUECKUX U
AJNIEKTPOMArHUTHBIX BOJIH.
Onpenenenue yCeiioBHil MPUMEHUMOCTH
MOJIEJTN TAPMOHUYECKONA BOJTHBL.
Pemenne kaueCTBEHHBIX 3a/a4,
TPeOYIOMMX MPUMEHEHUS 3HAHH A

1o TeMe « MexaHu4eCKue u
BNEKTPOMArHUTHBIE BOJHBDY.
H3ydenue napameTpoB 3ByKOBOM
BOJIHBI.

H3yueHue pacnpocTpaHeHHs 3BYKOBBIX
BOJIH B 3aMKHYTOM MPOCTPAHCTBE.
OOBsCHEHNE YCTPOHCTBA U MPUHIMTIA
JEMCTBHS MY3bIKAIIBHBIX HHCTPYMEHTOB,
panapa, paAuONpUEMHUKA, TEIIEBU30PA,
aHTeHHBbI, Tenedona, CBY-neun.
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OOBACHEHNE YIBTPA3BYKOBOMH
JIMArHOCTUKK B TEXHUKE U MEIUIINHE.
Hcnonwszosanue [T-Trexnonoruii

pyu padboTe C TONOJIHUTETLHBIMHU
WUCTOYHUKAMU UH(OpPMAIUK 110 TEME,
X KPUTHYECKUNA aHAIN3 U OLICHKA
JIOCTOBEPHOCTH.

AHQJIA3 ¥ OIIEHKA MOCIICICTBUI
ITYMOBOIO U 3JIEKTPOMArHUTHOTO
3arps3HEHUS OKPYKArOLIEH CPeIbl

C TTO3ULNA 3KOJIOTHUECKON
0€30MacHOCTH; MPEACTaBICHUI

0 PaALMOHAJILHOM MPUPOI0TOIb30BAHUT
(B MPOIIECCE MOATOTOBKH COOOLIECHUH,
BBINIOJITHEHUH TPYIITOBBIX TPOEKTOB)

24

OnTtuka

25

[IpssMonMHETHOE PaCIPOCTPAHEHUE

CBETa B OJJHOPOIHOM cpene. JIyd cBera.

TOoYeUHbI!i KICTOYHUK CBETA.
OtpakeHue cBeTA. 3aKOHBI OTPAXKEHUS
ceta. [locTpoenue n3o0pakeHui

B IJIOCKOM 3epkatie. Cheprueckue
3epKana.

[Ipenomnenune cBeTa. 3aKOHBI
NPENTOMJIEHUS CBETA. AOCOJIFOTHBIN
NOKAa3aTeNb MPEIOMIICHHSL.
OTHOCHUTENBHBINA MOKA3aTEb
npenomyieHus. [1ocTOSHCTBO 4acTOThI

HabnioneHne onTUUeCKUX SBICHUM,
MPOBEACHUE KOCBEHHBIX U3MEPECHUM,
HCCJICAOBAHUS 3aBUCUMOCTEN
(PU3MYECKUX BEJTMUMH U OTBITOB

10 MPOBEPKE MPEMIOKEHHON TUIIOTE3BI
MPY U3YUYCHUHU SBJICHUH TIPEIIOMIICHUS
CBETA HA FPAHUILIC pa3leiia IBYX Cpen,
MPEJIOMJIEHUS CBETA B COOMPAIOIIICH 1
paccenBaroLen JIMH3aX, BOJITHOBBIX
CBOWMCTB CBETA.

HaGnronenne noiaHoro BHyTPEHHETO
OTPAKEHHUS, U3YUYECHUE MOACITU
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CBETA U COOTHOLLECHUE JUIMH BOJIH
IIPH NEPEX0IE MOHOXPOMATUYECKOTO
CBETA YePEe3 IPaHuLly pas3zena ABYX
ONTHYECKUX CPE.

Xon ny4eit B mpusMme. Jlucnepeus ceera.
CnoxxHblit cocTaB 6enoro ceeta. LIBeT.
[ToJIHOE BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIi yroJi MOIHOTrO
BHYTPEHHETO OTPAKEHUS.
Coluparonie 1 pacCceuBAOIINE JTUH3BL
Tonkas inH3a. DOKYCHOE PACCTOSTHUE U
ONTHYECKAs CUJIA TOHKOH JIMH3BI.
3aBUCUMOCTD (POKYCHOTO PACCTOSIHUS
TOHKOM cepruyecKoi JTHUH3BI OT €&
Ir€OMETPUU U OTHOCUTEIBHOTO
MOKa3aTelist MPEJIOMIICHUSL.

dopMysia TOHKON JIMH3bL. YBEJIMYECHUE,
JTaBaeMO¢€ JIMH30M.

Xon Jiyya, MpOLEIIErO JIMH3Y MO
IIPOU3BOJIBHBIM YTJIOM K €€ TJIABHOM
ontuueckoi ocu. [loctpoenue
M300paKEHUI TOUKH U OTPE3KA MPIMOK
B COOMPAIOIIMX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

OnTtuyeckue npudopsl. Pazpemaromas
cocoOHOCTE. ['11a3 kak onTHyecKas
cucrema.

CBETOBOJA.

[TonmyuyeHne n300paskeHUs B CHCTEME
13 MJIOCKOT0 3€pKaja v JIMH3bL,

B CUCTEME U3 JBYX JINH3.
KoHcTpynpoBaHue TENECKONTUYECKUX
CUCTEM.

Hzydenue noygpusanny cBeTa,
OTPAKEHHOIO OT MOBEPXHOCTHU
JUBJIEKTPUKA, U3YYCHHE
UHTEP(PEPEHIMH TA3EPHOTO U3ITYUCHUS
Ha JABYX LIEIISIX.

ITonydenue cniekTpa U3ny4eHus
CBETOAMOA MPH MTOMOLLIHA
IU(PPAKIUOHHON PEMIETKH.

Pewenne pacuéTHbIX 3a1a4 C IBHO
3aJaHHON W HEABHO 3aJaHHON
(pU3NYECKOI MOACITBIO

C MCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyin o Teme « ONTHKAY.

Pemienne kaueCTBEHHBIX 3a1a4,
TPeOYIOMMX MPUMEHEHUS 3HAHH A

1o Teme «OnTuKay.

[TocTpoeHue 1 pacyéT N300paKECHHUIA,
CO3aBAEMBbIX IIJIOCKUM 3€PKAJIOM,
TOHKOM JINH3011.

Onpenenenue ycioBuil TPUMEHUMOCTH
MOJEJIA TOHKOM JIMH3BI; TPAHHULL
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[Ipenensl IPUMEHUMOCTH
FEOMETPAIECKOM ONTUKHU.

Bonnosas ontuka. Uatepdepenums
cBeta. KorepeHTHble NCTOUYHUKH.
YcnoBus HaOMOAEHNS MAKCUMYMOB 1
MUHUMYMOB B UHTEP(EPEHLIMOHHON
KAPTUHE OT IBYX KOTEPEHTHBIX
MUCTOYHUKOB. [ [pMeEpBI KTaCCUYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.
Judpakuus ceera. JuppakuuonHas
peméTKa. Y ClIOBUE HAOIFOACHUS
IJIABHBIX MAKCUMYMOB ITPH NAJACHAN
MOHOXPOMAaTHYECKOTO CBETA

Ha TUPPAKIUOHHYIO PEUIETKY.
[Tonmapusanus cBera.

TexHuuecKue yCTpoucTea u
TEXHOJOTMUYECKHE TPOLECCHI. OUKH,
Jymna, nepuckor, (oToanmapar,
MUKPOCKOII, MPOEKIIMOHHBIN anmnapar,
NPOCBETIICHUE ONTHUKH, BOJIOKOHHAS
ONTUKA, AM(PPAKIMOHHAS PEIIETKA

NPUMEHUMOCTH T€OMETPHYECKOM
OITHKH.

OOBsacCHEHNE 0COOEHHOCTEH MPOTEKAHHUS
ONTUYECKUX SIBIICHUH: UHTEPDEPEHIINH,
IUQPPAKLHMH, JUCTIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPAYKCHUSI.

OOBbsCHEHNE YCTPOHCTBA W MPUHLIMITA
JEUCTBHS OUKOB, JYIIbI, TEPUCKOTIA,
¢doTtoanmnapara, MUKPOCKOMa,
NPOEKIMOHHOIO anmapara,
IU(PPAKIMOHHON PEIIETKH, BOJTIOKOHHOM
OITHKH.

OOBICHEHUE TPOCBETICHUS ONTUKH.
Pabora B rpynnax npu 00Cy>KIEHUU
BOIPOCOB MEKMPEAMETHOTO XapaKTepa
(Hampumep, o TeMe « CBETOBBIE
SIBJIEHUS B IPUPOJEY )

Hroro no pazueiny

60

Paszgen 3. OcHOBBI cienna/ibLHOI Teopuu OTHOCUTEeILHOCTH (najee - CTO)

3.1

OCHOBBI
CIIEIUAIILHONA TEOPUU
OTHOCUTEIIbHOCTH

5

['paHuibl NPUMEHUMOCTH KITACCHYECKOM
MexaHuku. [TocTynarel cneruanbHON
TEOPUU OTHOCUTEIBHOCTH.
[IpocTpaHCTBEHHO-BPEMEHHOM

[TpoBeneHNE KOCBEHHBIX H3MEPEHUI
UMIYJIbCA U SHEPTUU PENITUBHCTCKUX
yactul (no (otorpadusiM TPEKOB
3apsOKEHHBIX YACTHIL B MATHUTHOM
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untepBai. [IpeoOpazosanus JlopeHua.
VYcnoBre MPUYUHHOCTH.
OTHOCHTENBHOCTH OJJHOBPEMEHHOCTH.
3aMeICHUE BPEMEHU U COKPALLICHUE
JUIMHBIL.

DHEPrust U UMITYJIbC PENSTUBUCTCKON
YACTHULBI.

CBs13b MACCHI C SHEPTUEH U UMITYJIBCOM
PEJSITUBUCTCKOM YaCTULIBL. DHEPIUs
TTOKOSI.

TexHuuecKue ycTpoicrsa u
TEXHOJIOTUYECKHE ITPOLIECCHIL:
CIIyTHUKOBBIE MPUEMHUKH, YCKOPUTEIN
3apsUKEHHBIX YACTHLL

oJie).

AHanu3 1 onucaHue (PU3HMIECKUX
SIBJIEHUH C UCIIOJIB30BAHUEM NTOCTYJIATOB
CHELMATBHOM TEOPHHU OTHOCUTEILHOCTH.
OOBSACHEHNE TPUHIUNA ICHCTBUS
CIYTHUKOBBIX TPUEMHHUKOB,
YCKOPHUTENEN 3apHKEHHBIX YaCTHILI

Hroro no pazueiny 5

Pa3nen 4. KBanroBasi pusuka

4.1 KopnyckynspHo- 15 PaBHOBECHOE TEMIOBOE U3TTYYEHUE [IpoBeaeHrE KOCBEHHBIX U3MEPEHMUIA,
BOJIHOBOH JTyaJiu3M (M3yueHue adCOIOTHO YEPHOTO TENA). | UCCAEAOBAHMS 3aBUCUMOCTEN MEXKTY

3akoH cMenieHust Buna. ['unoresa
[Lranka o KBaHTax.

DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.
dorosrddext. Onbitet A.I'. CTonerosa.
3akonsl poroaddekra. YpaBHeHHE
OiiHireiina s poroaddexra.
«Kpacnas rpanuna» gorosddexra.
JlaByieHue cBeTa (B YaCTHOCTH,
JIABJICHUE CBETA HA A0COJIFOTHO

(PU3HYECCKUMU BEIMYUHAMHU

pyu u3yueHuu siefieHus Gotoddpdexra.
Onpenenenue abCOIIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEITHOCTER
U3MEPEHNHN PU3NUECKUX BETHYMH.
OneHka rpaHul NOTrPEeHOCTER.
Pemenne pacuéTHBIX 33424 C IBHO
3aJaHHON W HEABHO 3aJaHHON
(pU3NYECKOI MOACITBIO
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MOTJIONIAOIIY O U AOCOTFOTHO
OTPAXKAKOILY O MOBEPXHOCTH). ONBITHI
ILH. JleGenena.

BonHoBble cBolicTBa yacTul. BomHb
ne bpoitns. JlimHa BonHbI 1e bpoiiiis u
pa3Mepbl 001aCTH JIOKAJTU3AIMH
JBIDKYILENCA YaCTHLIBL.
KopnyckyJIsIpHO-BOTHOBOM IyaJI3M.

Jludpakius 371eKTPOHOB Ha KPUCTAJLIax.

Crennurka u3MepeHuii B MUKPOMUPE.
COOTHOILIIEHUSI HEOTIPEACTIEHHOCTEH
I'eiizenOepra.

TexHuuecKue ycTpoicrsa u
TEXHOJIOTHYECKHE TTPOIIECCHI:
CHOEKTPOMETP, (POTOIIEMEHT,
¢doToaaTuuK, TYHHETbHbIH MUKPOCKOTI,
CoJIHEUHast OaTapesi, CBETOIMO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyin o Teme «KBaHTOBBIE
SIBIICHHSI .

Pelienne kauecTBEHHBIX 3a/1a4,
TpeOYIOIUX MPUMEHECHHUS 3HAHU I

1o TeMe «KBaHTOBBIC SIBJICHUS.
Onpenenenue yCIOBUi NTPUMEHUMOCTH
KBAaHTOBOI MOJIEJIN CBETA.

AHaJIN3 KBAHTOBBIX MPOIIECCOB

C UCNOJB30BAHUEM YPABHEHUS
Onnmrelina o porospdekra,
MPUHLIHANA COOTHOIIEHU I
HeonpeaenénHocty [ eiizendepra.
OOBsICHEHUE PUHIIUTIA ACHCTBUS
CHEKTPOMETPA, (POTOIIEMEHTA,
(oToaaTUMKA, TYHHEIBHOTO
MUKPOCKOIIA, COJIHEUHOM Oarapeu,
CBETOIMO/IA.

Hcnonwszosanue [T-Trexnonoruii

pyu padboTe C TONOJIHUTETLHBIMHU
WUCTOYHUKAMU UH(OpPMAIUK 110 TEME,
VX KPATHYECKUI aHAJIU3 U OLICHKA
JOCTOBEPHOCTH

4.2

dusmka atroma

OnbITHI IO UCCIETOBAHUIO CTPOCHUS
aroma. [ Imanerapnas moaens aroma
Pesepdopna.

[Toctrynarer bopa. U3nydenue u

OnpeneneHue JIUHBI BOJTHBI JIA3EPHOTO
U3JTyYCHUS.

HaGnroneHne nuHeivaTbiX CIIEKTPOB.
HccnenoBanue ciekTpa pa3pesKeHHOro
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norjaoueHe (POTOHOB MPH NMEPEXOAEC
aroMa ¢ OJIHOr0 YPOBHS JHEPIUH

Ha IPyTOH.

Bugpl ciexktpoB. CiekTp ypoBHER
DHEPruy aroMa BOJOPOJa.
CIOHTaHHOE U BBIHYKJIEHHOE
u3yyeHue csera. Jlasep.
TexHuuecKue ycTpoicrsa u
TEXHOJIOTMYECKHUE MPOLIECCHI:
CHEKTPAIbHBIN aHAIN3 (CIIEKTPOCKOIT),
J1a3ep, KBAHTOBBIN KOMIIBIOTED

aTOMApPHOIr0 BOJOPOAA U H3MEPEHUE
NOCTOSIHHOM PunOepra.

H3yueHne ycTpoiicTBa U ACHCTBUSA
CYETUMKA MOHU3UPYIOIIUX YACTHIL.
Onpenenenue yCeiioBHil MPUMEHUMOCTH
mozenu aroma Pezepdopna.
OOBsICHEHUE TPUHIIMIA TCHCTBUS
CHEKTPOCKONA, JIA3€PA, KBAHTOBOTO
KOMIBIOTEPA.

AHaJIN3 KBAHTOBBIX ITPOILIECCOB

HA OCHOBE MEPBOTO U BTOPOTO
nocryJiaros bopa

4.3

du3zrukKa aTOMHOTO
sapa u
3JIEMEHTAPHBIX
YaCTHI]

Hyxnonnas monaens siapa ['eiizenoepra—
HBaneHko. 3apsan saapa. MaccoBoe
yucio saapa. M30Torel.
PamnoaktuBHOCTh. Anb(a-pacna.
ONEKTPOHHBIH U TO3UTPOHHBIN OeTa-
pacnian. ['amma-usiyyeHue.

3aKOH PaIMOAKTUBHOIO Pacnaja.
PannoakThBHBIE U30TONBL B IPUPOJIE.
CBOMCTBa MOHU3UPYIOLIETO U3TYYEHUSI.
BimsiHue pagnoakTUBHOCTH HA YKUBBIE
opranu3mbl. EctecTBeHHBIH (OH
u3iyyeHusd. Jlo3umeTpus.

DHEPrus CBsA3M HyKIIOHOB B SJIPE.

S nepusbie cunbl. JleekT Macchl sapa.
S nepHble peakunu. /leneHne U CUHTE3

IIpoBenenue usmepeHuit
pPannoaKTUBHOTO (poHa

C UCIOJIb30BAHMEM J03UMETPA U
UCCIICTIOBAHUE TPEKOB YaCTHI]

(1o roToBbIM (oTorpadusim).
H3yuenue nornouieHns OeTa-4acTrLl
ATFOMHHHAEM.

Onpenenenue yCeiioBHil MPUMEHUMOCTH
MOJIETIN AaTOMHOTO Spa.

AHanK3 ¥ ONUCAHUE SIICPHBIX PEaKIui
C UCMOJIb30BAHUEM TMMOHATHIT MacCOBOE
YHCJIO W 3apsij A1pa, SHEPTUs CBA3U
Apa, 3aKOHOB COXPAHEHUS 3apsja,
MacCCOBOI0 YHCJIa W SHEPTHH B SACPHBIX
PEAKIMSX, 3aKOHA PAAHMOAKTHUBHOIO
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anep. Anepusie peaktopsl. [Ipodraemsl
YIPABISIEMOTO TEPMOSIACPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThI PA3BUTHUS
SIIEPHON DHEPIETHUKH.

MeToapl perucTpalyu U UCCIEI0BAHUS
3IEMEHTAPHBIX YaCTHLL.
OyHIaMEHTAIBHBIE B3AUMOJICHCTBHS.
bapuoHbI, ME30HBI U JIENITOHBI.
[Ipencrasnenue o CtaHaapTHON
mozenu. KBapk-rirooHHas MOJENb
aJIPOHOB.

dwuszuka 3a npeaenamu CTaHaapTHOR
Mozend. TémHas marepus U TEMHas
SHEPIus.

EnnHCTBO (pr3HUeCcKoil KapTUHBL MUpA.
TexHuuecKue yCTpoucTea u
TEXHOJIOTUYECKHUE MTPOLIECCHI. TO3UMETD,
Kamepa BunbCoHa, SAEpHBINA PEakTop,
TEPMOSIICPHBIN PEAKTOP, AaTOMHAs
OoMOa, MarHUTHO-PE30OHAHCHAS
ToMorpadus

pacraja.
OOBSACHEHUE MPUHIMNA JCHCTBHS
NO3UMETPA, Kamepbl Bunbcona,
SAJIEPHOTO PEAKTOPA, TEPMOSIEPHOTO
peakTopa, arToOMHOM OOMOBI, MATHUTHO-
PE30HAHCHOM TOMOTpaduH.

AHanu3 1 OLEHKA BIUSHUS
PAIMOAKTUBHOCTH HA >KUBBIE
OPTraHU3MBI, a TAKXKE MOCIEACTBUI
Pa3BUTHS SACPHOM SHEPTETUKA

C TTO3UIINA DKOJIOTHYECKON
0€30MacHOCTH; MPEACTABICHU I

0 PalMOHAILHOM MPUPOJI0NOIB30BaHUI
(B mpouecce NOAroOTOBKU COOOIICHUH,
BBITIOJTHEHUS TPYIIIIOBBIX MPOEKTOB)

Hroro no pazueiny

25

Pa3paen S. DiieMeHTHI ACTPOH

OMMH H aCTPOPHU3NKHU

51

ONEMEHTHI
ACTPOHOMUH U
acTpo(pU3UKH

12

Dtarbl pa3BUTUS ACTPOHOMUHU.
[TpukiianHOE€ U MUPOBO33PEHUECKOE
3HAYCHKUE aCTPOHOMUU. [ [pUMEHUMOCTB
3aKOHOB (PM3HUKH JJ11 OOBICHEHUS

HaOmronenue 38E31H0T0 HEOA
HEBOOPY’KECHHBIM IJ1a30M

C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX
MIPAJIOKEHUAN JJIsL OTIPEIECIICHUAS
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NPUPOJBI KOCMUYECKUX OOBEKTOB.
MeToapl aCTPOHOMUYECKHAX
uccnenoBannii. COBpeMEHHBIE
ONTUYECKHUE TEJIECKOITBI,
PaJAMOTEIECKONBI, BHEATMOCHEPHAS
ACTPOHOMMUSL.

Bun 38é3nH0r0 HeOa. Co3BE3 U, IPKUE
3BE3IbI, INTAHETHI, UX BUJIUMOC
JBHKCHHE.

Conneynas cucrema.

Comnnue. CoslHEYHAss aKTUBHOCTb.
Hcrounuk sHeprun CotHLA U 3BE3 .
3BE31bI, UX OCHOBHBIC XaPAKTEPUCTUKH.
Jluarpamma «CreKTpajibHBIN Ki1ace —
CBETHUMOCTBY. 3BE3/IbI TTTABHOM
MOCJIEN0BATEILHOCTH. 3AaBUCUMOCTD
«Macca — CBETUMOCTBY ISl 3BE3]]
TJIABHOM TTOCJIEA0BATEIIBHOCTH.,
BHyTpeHHee CTpOeHUE 3BE3A.
COBpEMEHHBIE NPEACTABICHUS

0 MPOUCXOKICHUH U SBOIIOIMK COJTHIIA
Y 3BE3/1. DTallbl )KU3HU 3BE3]L.
Miteunsiii [1yTe — Hama ["anakTuka.
[Tonmoxxenue u amxkenne CoJHIa

B ["aytakTuke. TUIIBI TaaKTHK.
Pamuoranaktuku u kBazapsl. YEpHbIE
JBIPBI B S/IPAX TaJIaKkTHK.

NOJIO>KEHUSI HEOECHBIX 00 BEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3aus CEBEPHOTO MOayIapus 1
SIPKUEC 3BE3/IBL.

Habmtonenue B teneckon JIyHbI, IaHET,
TYMAHHOCTEW U 3BE3NHBIX CKOIJICHUM.
Yyactue B IUCKYCCHU O POJIH
ACTPOHOMHWH B COBPEMEHHOM KapTHHE
MHPA, B IPAKTUYECKON IEATEIIBHOCTH
YEJI0BEKA U JAJIbHEHIIIEM HAyYHO-
TEXHAYECKOM Pa3BUTHU.

[ToaroroBka cooOUICHANH O METOAAX
[TOJTYYEHHS HAYYHBIX aCTPOHOMUYECKHUX
3HAHWH, OTKPBITUAX B COBPEMEHHON
ACTPOHOMMUM.

[IpuMeHeHe OCHOBOMOIAraroIINX
ACTPOHOMMWYECKHX MOHATHIN, 3aKOHOB U
TEOPU JIJ1s1 aHAIM3a U OOBSCHECHUS
(pU3NYECKUX MPOLIECCOB, MPOUCXOAAIINX
B 3BE31aX, B 3BE3THRIX CUCTEMAX,

B MEXTATAKTHYECKON cpelie, ABUKEHHS
HEOECHBIX TEIT, YBOJIIOLNM 3BE3 U
Bceenennoit
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Bceenennas. Pacumpenue BeeneHHOM.
3akoH Xa00ma. Pazberanue rajakTuk.
Teopus bonemoro B3peiBa. Penmukrosoe
U3IIy4YCHHE.

MacmrabHas cTpykTypa BeeneHHo#.
MeraranakTuka.

Hepeménnpie npoGieMbl aCTPOHOMUH

Hroro no pazueiny

12

Pa3zpnen 6. ®u3n4eckuii NpAKTHKYM

6.1 OU3NYECKHIA 16 CriocoObl u3MepeHus PU3NIECKUX [TpoBeaeHUE KOCBEHHBIX M3MEPEHUH,
[IPAKTUKYM BEJIMYNH C UCTIOJIb30BAHUEM MCCIIEIOBAHUMN 3aBUCUMOCTEN

AHAJIOTOBBIX U LIU(PPOBBIX (pU3NYECKMX BETUYHH, TPOBEPKA
WU3MEPUTENBHBIX TPHOOPOB U NPEIOKEHHBIX TUNIOTE3 (BBIOOD
KOMITBFOTEPHBIX JATYAKOBBIX CUCTEM. u3 paboT, ONMMCAHHBIX B TEMATHYECKUX
AOCOJTFOTHBIE U OTHOCUTEIIBHBIE pazaenax « YUEHUUYECKUil SKCIIEPUMEHT,
NOTPEUIHOCTH U3MEPEHUH (Ppr3nUecKknX | JadopaTopHbIe PadOThI, MPAKTUKYM) )
BeJIMuMH. ONEHKA TPAHUIL
MOTPEIIHOCTEN

Hroro no pazueiny 16

Pa3pnen 7. O6o0maronee noBTopeHue

7.1 Cucremaruzanms 1 15 O0001menne U cucTeMaTh3anus YyacTue B TMCKYCCHUU O POJIA (PU3UKH U

00001menne
IPEIMETHOTO
COJIEP>KAHUS | OTbITA
JESATEIIbHOCTH,
npHOOPETEHHOTO
IPHU U3YYCHHUH Kypca

COJIEP)KaHMs Pa3lenoB Kypca
«Mexanukay, «MosekysipHas pusuka
Y TEPMOJAUHAMUKAY,
«InekTpoauHaMukay, «Konedbanus u
BOJIHBIY, « OCHOBBI CNIENUAJIGHON TEOPUHN
OTHOCUTEIIBHOCTWY, «KBaHTOBas

aCTPOHOMHUH B Pa3NMYHBIX cepax
JIEITENHFHOCTH YeJIOBEKA.
[Toaroroska coOOIIEHUN 0 MECTE
(u3NYECKOM KapTUHBI MUpPA B PAAY
COBPEMEHHBIX MPEACTABIICHUHT

O TIPUPO/IE.
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¢uzukm 10-11
KJ1acCOB

(¢puznKa», « INEMEHTHI ACTPOHOMUU U
acTpoPU3UKMy.

Ponb ¢puznkm u actpoHOMUM

B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAIbHOM M 3THYECKOM cpepax
JESATENIBHOCTH YEJIOBEKA, POJIb U MECTO
(PM3KUKKU ¥ ACTPOHOMHUHU B COBPEMEHHOMA
HAy4YHOU KapTUHE MUPA, 3HAYCHHUE
OMUCATEIBHON, CHCTEMATU3NPYIOLIEH,
OOBACHUTEIILHOM W MPOrHOCTUYECKOM
(GYHKIMIA PU3NYECKOH TEOPUH, POJTb
(u3nueckoii Teopun B GOPMUPOBAHAN
NPEACTABICHUINA O (PU3HMUECKON KapTUHE
MUPA, MECTO (PUBNUYECKON KapTUHBI
MUpa B 00LIEM PsITy COBPEMEHHBIX
€CTECTBECHHO-HAYYHBIX TPEICTABICHAN
O IPUPOJIE

BrinonHeHne yuyeOHbIX 3a1aHui,
JEMOHCTPUPYIOLIUX OCBOCHUE
OCHOBHBIX MOHATHHA, (PU3NIECKUX
BEJIMUMH U 3aKOHOB Kypca (U3HKH
10-11 knaccoB

Hroro no pazueiny 15

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170
YACOB I1O ITPOI'PAMME
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