INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no ¢usuke Ha ypoBHE cpeHero obmiero odpazoBaHusi pazpadboTaHa
HAa OCHOBE TMOJOXEHUHM U TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpazoBarenbHO mporpammsbl, npeactaBieHHbIX B @I'OC COO, a Takxke ¢ y4€ToM
denepanbHOl pabodeli mporpaMMbl BOCTUTaHus M KoHIenIiy npernogaBaHus yaeOHOTo
npeamera «®uszukay B 00pa3oBaTelbHBIX opranusanusx Poccuiickoit denepanuu,
peanu3yonmx OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

[Iporpamma 1o ¢usuke ompenenser o0s3aTelIbHOE MPEIMETHOE COJepKAHUE,
YCTAHABJIMBACT PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTh HM3YYEHUS TEM U Pa3JelioB
y4eOHOTO MpeMeTa ¢ YIETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JTOTUKU
y4eOHOTro Ipoliecca, BO3paCcTHBIX 0cOOeHHOCTEH oOy4aromuxcs. [Iporpamma o gpusuke
JaéT MpeCTaBICHHE O IENAX, COJIEpKAHUU, OOIIEH cTpaTeruu oOydeHus, BOCIUTAHUS U
pa3BuUTHs OOYYAIOIIMXCS CpeACTBaMU yueOHOTo npeaMera «Dusnka» Ha yriayO0iaEéHHOM
YpOBHE.

N3yuenne kypca Quinku yriyoJIEHHOTO YPOBHS MO3BOJISIET peaiu30BaTh 3aJauu
npodecCHOHaNbHON OPUEHTAIIMM, HAMPABICHO HA CO3/IaHWE YCIOBHM IS MPOSBICHUS
CBOMX HHTEJUICKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXAbiM OOyYarolumcs,
KOTOpblE  HEOOXOIMMBI  JJIA  MPOJOJDKEHHMs  O0pa3oBaHUsS B OpraHu3aIusx
npodecCHOHamHbOTO  00pa3oBaHMsl 1O  PA3IUYHBIM  (DU3UKO-TEXHHUUYECKUM |
WH)KEHEPHBIM CHEIIUATBLHOCTSIM.

B nporpamme mo ¢usuke omnpenensroTcs IUTAaHUPYEMbIE Pe3yJbTaThl OCBOCHHS
Kypca (U3MKM Ha YpPOBHE CcpeaHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIE,
MeTanpenIMeTHbIe, TpeAMETHBIC (Ha yriyonéHHoMm ypoBHe). HayuHo-mMeTogomornueckon
OCHOBOM 151 pa3pab0TKu TpeOOBaHUM K TUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM

pe3ynbTataM OOy4arolIMXCsl, OCBOMBIIKX MPOrpaMMmy Mo (U3MKe Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHus Ha yriyOJIEHHOM YPOBHE, SIBISIETCS CHUCTEMHO-AESITEIbHOCTHBIN
HOJXOJ.

[Iporpamma no (pu3MKe BKIIOYAET:

IUTAHUPYEMbIE Pe3yJIbTaThl OCBOECHUS Kypca (U3UKHU HA YIITyOJIEHHOM YPOBHE, B TOM
YHClie IPEeIMETHBIE Pe3yIbTaThl 10 TOAaM 00yUYCeHHUS;

coJiepykaHue yueOoHoro npeamera « Pu3znka» 1o rogam oOyudeHus;

TEMaTHUYECKOe TUIaHWPOBAHKE IO TOJjaM 00yUYeHUSI.

[Iporpamma no pu3uke UMEeT TPUMEPHBIN XapaKTep U MOXKET ObITh UCIIOJIb30BaHA
YUUTEISIMU (PU3UKHU YIS COCTABIICHUSI CBOMX Pa0OUYUX MPOTPAMM.

[Iporpamma mno (u3MKEe HE CKOBBIBAET TBOPYECKYI0 WHUIMATUBY YUYHUTENEeH U
IPENOCTABIISIET BO3MOKHOCTH JUISl pEAIM3alMi PAa3IMYHbIX METOJAMYECKUX MOIX0I0B
K TMpenojaBaHui0 (U3MKA Ha YIIYOJIEHHOM YpOBHE IMPU YCIOBUU COXPaHEHUS
00s13aTeIbHON YacTH COIepP KaHUs Kypca.

dus3uka Kak Hayka 0 HaubOosiee OOIIMX 3aKOHAX MPUPOJIbl, BBICTYIAs B KaUECTBE

yqe6Hor0 npecaMeTa B HIKOJIC, BHOCHUT CymeCTBeHHBII;'I BKJIaJl B CHCTCMY 3HAHUM
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00 oxpyxatomem wmupe. IkoapHBIH Kypc (U3HKH — CHCTEMOOOpa3yroluit
JUTSl €CTECTBEHHO-HAYYHBIX YU€OHBIX MIPEIMETOB, MOCKOJBKY (PU3UUYECKUE 3aKOHBI JIEKAT
B OCHOBE IIPOLIECCOB U SBJICHHM, M3ydyaeMbIX XHUMHEH, Ouosorueit, Quznueckon
reorpadueii U acTpoHOoMHEH. Vcroib30oBaHUE W aKTUBHOE NMPUMEHEHHE (PU3NUECKHUX
3HAHMUM OMpEIeNNII0O XapaKkTep U OypHOE pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHI B cepe
SHEPreTUKH, TPAHCHOPTA, OCBOEHUS KOCMOCA, TOJYYEHUsS HOBBIX MaTepHUasioB
C 3aJlaHHBIMU CcBOWcTBaMU. M3ydeHne Gpu3nKu BHOCUT OCHOBHOM BKJIa/ B JOPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHpa  oOywaromerocs, B  (QopMupoBaHue
YMEHUN NPUMEHSITh HAay4YHBIM METOJ TMO3HAHUS TPHU BBINOTHEHUM HMMH Y4E€OHBIX
VCCIICIOBAaHUM.

B ocHOBY Kypca ¢u3NKK Ha ypOBHE CPEHEro O0LIEro 00pa3oBaHus MOJIOXKEH Pl
uJel, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €70 OCTPOSHUS.

Hoesa wuenocmuocmu. B COOTBETCTBUM C HEW Kypc SIBISIETCS JIOTHUECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHal M3 BCEX paslielioB (DU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoesn zenepanuzayuu. B cOOTBETCTBUHU ¢ HEM MaTepuall Kypca (pU3NKU O0bEINHEH
BOKpYr (Qusnuueckux teopuil. Bemymum B Kypce sBisercs GoOpMHpOBaHUE
MPEACTABICHUM O CTPYKTYPHBIX YPOBHSAX MaT€pUHU, BEIIECTBE U TOJIE.

Hoea zymanumapuzayuu. EE peanuzanus nOpeanonaraeT HCIHOJIb30BaHUE
T'YMaHHUTAPHOTO MOTEHIMaNa (PU3NIECKON HAYKU, OCMBICIICHUE CBSI3U Pa3BUTHS (PUBUKHU
C pa3BUTHEM OOIIECTBA, a TaKXe C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMHU MPOOTIEMaAMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢usuku yriayOGnEHHOrO ypoBHS
MpEANoaraeT 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTHYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB. [Ipu 3TOM paccMarpuBarOTCs HA YpPOBHE
OOIUX MPEICTABIICHU U COBPEMEHHbBIC TEXHUYECKHE YCTPOUCTBA, U TexHoJoruu.Moes
IKoI02U3auuu  PEATU3IYETCS TOCPEACTBOM  BBEICHHS DJIEMEHTOB  COJICPHKAHUA,
MOCBSMIEHHBIX OSKOJOTUYECKUM TIpo0JieMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHbI
C Pa3BUTHEM TEXHHKH U TEXHOJIOTHH, a TaKKe OOCYKIIEHUS MPOOJIEM PaIMOHAIBLHOTO
MPUPOOTIOIH30BAHUS U SKOJIOTUYECKON OE30MaCHOCTH.

OcBoeHue cojepkaHus TPOrpaMmbl MO  (PU3MKE JOMKHO OBITH TOCTPOCHO
Ha MPUHIMIIAX CHUCTEMHO-ACITEILHOCTHOTO mojaxonaa. Jia dbu3uku peanusanusi dTUX
MPUHITUTIOB 0a3upyeTcsi Ha HCIOIB30BAHUM CAMOCTOSITEILHOTO HKCIIEPUMEHTA Kak
MOCTOSTHHO JIeUCTBYIOMIEro (pakropa yuedbHoro nporecca. s yriayoJI€HHOTO YPOBHS —
ATO CHCTEMA CaMOCTOSATEJIBHOTO YYEHHUYECKOTO HKCHEPUMEHTA, BKIIOYAIOIIETO
(bpOoHTaNbHBIE YUEHUYECKHUE OMBITHI MPU W3YYEHUH HOBOTO Marepuaja, JJabopaTopHbIe
paboTel U paboThl mpakTukyma. [Ipu 3TOM BO3MOXHBI JBa crnoco0a peanu3aiuu
(bu3MYecKoro mMpakTuKyma. B mepBoM ciiydae MpakTUKyM MPOBOAMUTCS JHUOO B KOHIIE
10 u 11 xnaccoB, 1100 TOCIIE MEPBOTO U BTOPOTO MOJYTOUN B KA IOM M3 3THX KJIACCOB.
BTtopoii crioco6 — 3To uHTErpaius padoT NpakTUKyMa B CUCTEMY JJabOpaTOPHBIX padoT,
KOTOPbIE MPOBOASTCS B MpoIecce u3ydenus pasnena (temsl). [Ipu aTom mon pabotamu
MpPaKTUKyMa IMOHMMAETCSd CaMOCTOSITEIBbHOE MCCIEOBAaHUE, KOTOPOE IMPOBOJUTCS
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10 PYKOBOJCTBY CBEPHYTOTr0, 00001IEHHOTO BIAa O€3 MOIIaroBO HHCTPYKIIHH.

B mporpamme no ¢gusuke cucreMa y4€HHYECKOTO PKCIEpPUMEHTa, 1abopaTOpHBIX
paboT M MpakTHKyMma MIpe/ICTaBlIeHa €IMHBIM NepedyHeM. BpiOop TemaTHKy sl 3THX
BUJIOB  YYEHHYECKHX  MPAKTHUYECKHX  paboOT  OCYIIECTBISETCA  YYaCTHUKAMU
00pa30BaTeNbHOTO MPOIEecca UCXOAS M3 OCOOCHHOCTEW MOYPOUYHOTO TUIAHUPOBAHUS U
ocHanieHust kabuneta ¢usuku. [Ipu s3ToM obecrieunBaeTcs OBIaeHUE 00YUAIOIIUMUCS
YMEHUSIMU TPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEN
bu3NYECKUX BETUYMH U TOCTAHOBKY OTBITOB 110 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bonbiioe BHMMaHME ynenseTcs PEIICHUI0 PacYETHBIX M KAYECTBEHHBIX 3ajad.
[Tpu sTOM ISt pacu€THBIX 3aJlay MPUOPUTETOM SBIISIIOTCS 3a7a4d C SBHO 3aJaHHOU U
HESIBHO 33JTaHHON (PM3MUYECKOI MOIEIBIO, TIO3BOJISIONIUE IPUMEHSITH U3YUCHHbBIE 3aKOHbI
Y 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjielia Kypca, TaK MU HUHTETPUPYS NPUMEHEHHE
3HAHWUW U3 pa3HbIX pa3aenoB. I Ka4eCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3aJaHUS
Ha OOBSICHEHHE/NpeICKa3aHue NPOTEKaHUs (PU3NYECKHX SIBICHUHA M MPOLIECCOB
B OKpYy)XKarollel Xu3HU, TpeOyrolue BbpIOOpa (U3MYECKON MOAeNu Al CUTyaluu
PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmu OI'OC COO k mMaTepHalbHO-TEXHUUYECKOMY
o0ecreyeHunto yueOHoro npoiecca Kypc QU3nku yriayOoaéHHOro ypoBHS Ha ypPOBHE
cpenHero oo1ero o0pa3oBaHus TOJKEH U3Y4aThCs B YCIOBUSAX MPEIMETHOTO KAOMHETA.
B kabunere ¢u3uku JO0DKHO OBITH HEOOXOAMMOE JabopaTopHOE OOOpyHAOBaHHE
JUIS. BBIMOJHEHUSI YKa3aHHBIX B MporpaMMe Mo (PU3MKE YYEHUUYECKUX OIBITOB,
1abopaTOpPHBIX pabOT U padOT MPAKTHKyMa, a TAKIKE IEMOHCTPAIMOHHOE 000pYI0BaHHE.
JlemoHCcTpanMoHHOE 000pyAOBaHUE (HOPMUPYETCA B COOTBETCTBUU C MPUHIIUIIOM
MUHHUMAJIBHOM  JOCTaTOYHOCTH M  OOECNEYMBAET TOCTAHOBKY IEPEUMCICHHBIX
B MporpamMme mo (hU3MKe KIFOUEBBIX JIEMOHCTpPALUNA JJIS MCCIENOBAHUS HU3y4aeMBbIX

SIBJICHUI U TPOIIECCOB, IMIUPUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHHUYECKUX
IIPUMEHEHUM.

JlabopaTopHoe o0OopymoBaHWE IS YYCHHYECKUX  IPAKTUYECKUX  paboT
dbopmupyeTCsl B BUJIE TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYMBAETCS B pacUETe OJHOTO
KOMILJIEKTa Ha JBYX OOydalmmxca. TeMaruueckhue KOMIUIEKTHl J1abopaTOPHOTO
000pyAOBaHMSI JOJKHBI OBITH TOCTPOSHBI HA KOMIUIEKCHOM HCIIOJIh30BAaHUN aHAJIOTOBBIX
U 1u(poBEIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPUTEIHHBIX CHUCTEM B BHJIE
1 (POBBIX TabOpaTOpUil.

OCHOBHBIMH LIENISIMU  M3Y4eHHUS (PU3MKKM B 0OmEeM oOpa30BaHWU SBISIOTCS:

dbopMHpOBaHE WHTEpPECa M CTPEMIICHHS OOYYarOIIMXCS K HAYYHOMY H3YUYEHHUIO
PUPOIBI, PA3BUTHUE UX UHTEJUICKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTENH;

pa3BUTHE TMPEJACTABICHUNH O HAyYHOM METOJEC TMO3HaHUS W (POPMUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHupoBaHWEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTara W3Y4YEHHUS OCHOB
CTpOEHUS MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DM3HKH;

dbopMupoBaHWEe YMEHHI OOBSCHATH SBICHUS C WCIOJb30BaHUEM (DU3NUECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;



dbopMupoBaHrE TPEACTABACHUH O POIM (U3UKA I Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cepax Oymaymen mnpodeccHnoHaTbHON
NESATETLHOCTH, CBSI3aHHBIX C (PM3UKOM, TTOATOTOBKA K JAJIbHEUIIIEMY 00yYEHHUIO B 3TOM
HaIpaBJICHUMU.

JlocTmxkeHue STUX 1ejied oOecrneurBaeTcs pPEHIeHUEM  CIEIYIOIUX 3ajad
B IIpoliecce M3yUYeHUs Kypca (PU3MKU Ha YPOBHE CPEIHETO 00IIEer0 00pa3oBaHUs:

MpUOOpPETEHNUE CHUCTEMBl 3HAHUKH 00 00mMxX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHIX, BKIIIOYAsT MEXaHUKY, MOJEKYISIpPHYIO (U3UKY, SJICKTPOINHAMHUKY,
KBaHTOBYIO (PM3HKY U DJIIEMEHTHI acTPO(DHU3UKH;

dbopMHupOBaHWE YMEHHH MPUMEHSATH TEOPETUUYECKUE 3HAHWS ISl OOBSICHEHUS
GU3NYECKUX SBICHUA B TPUPOJAE U JUIA TPUHATHS TPAKTUICCKAX PCIICHUHN
B IIOBCEHEBHOM JKU3HU;

OCBOEHHE CIOCOOOB PEIICHUS Pa3IMUHBIX 3a/7a4 C SBHO 3aJaHHON (hU3NUYecKou
MOJIENBIO, 3a/a4, MOIPa3yMEBAIOIINX CAMOCTOITEIHLHOE Co3JaHue (PrU3nuecKoil Moienu,
aJIcKBaTHOM yCJIOBUSIM 3aj7[a4H, B TOM YMCJIC 3a7]a4 MHXXECHEPHOTO XapaKTepa;

MOHUMaHue GU3NICCKUX OCHOB M MPUHIIAIIOB JACHCTBUS TEXHUYECKUX YCTPOUCTB H
TEXHOJIOTUYECKUX MPOLECCOB, UX BIMAHUS HA OKPYKAIOIIYIO CPENY;

OBJQJCHUE METOJaMH CaMOCTOATEJIBHOTO IUJIAHUPOBAHUS W  MPOBEACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalli3a U MHTEpHpeTaluu UHQOpMaLUK, ONpeacIeHus
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHME YCJIOBUM JUISI Pa3BUTHUS YMEHUM MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;

pa3BuTHE MHTEpeca K cdepaM MNpodhecCHOHAIBHON AEeSTEILHOCTH, CBSI3aHHOM
¢ ¢usukoi.B coorBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOn€HHBIA YpOBEHb
u3ydeHus: yueoHoro npenmera «duszuka» Ha ypoBHE cpeHero oOiiero oOpa3oBaHUs
BbIOMpaeTcss OO0y4YalolUMHKCS, IUIAHUPYIOUIMMHU MPOJOJDKEHHE 00pa3oBaHUs M0
CHEIHUAIBHOCTIM (DU3UKO-TEXHUUECKOTO TIPOQHIISL.

OO6miee 4KCIIO YacOB, PEKOMEHJOBAHHBIX JUIsI M3y4YeHUsS (Pu3uku (YriryOJeHHBIN
ypoBeHb) — 340 gacoB: B 10 ximacce — 170 gacoB (5 yacoB B Henenmto), B 11 kmacce —
170 yacos (5 yacoB B HeZEIO).

[Ipennaraemslii B mporpamme no (Gu3rke nepeueHb Ja00paTOPHBIX U MPAKTUIECKUX
paboT sIBIsIETCS PEKOMEHI0BAaHHBIM, YUUTENb Je1aeT BRIOOP MPOBEICHUS JIa0OPaATOPHBIX
paboT ¥ OMBITOB C YYETOM MHAUBUIYATBLHBIX OCOOCHHOCTEH 00yUaronIuXCsl.

B mnporpamme mno ¢usuke KaxXIOTo Kiacca Mpeajiaraercss pe3epB BPEMEHH,
OTBOJMMBIN Ha BapUaTUBHYIO YacCThb MPOrPaMMBbI, COACpPKaHUE KOTOpPoM (hopMupyeTcs
y4acTHHKaMU 00pa3oBaTeNibHOTO mporecca. Jlrobas pabouass mporpamma JOJDKHA
MOJIHOCTBIO BKJTIOYATh B CE0s1 Co/Iep KaHKe TAaHHOW TTPOTrPaMMBI 10 (hU3HKE.

COAEPKAHUE OBYYEHUA

10 KJIACC

Paznen 1. HayuHblii MeTO MO3HAHUS NPUPOAbI



®dusuka — pyHIaMeHTanbHas Hayka o nmpupoje. Hayunslil MeTo NO3HaHUS U
METO/Ibl UCCIEI0BAaHUS (PU3NYECKUX SBJICHUH.

OKCIepUMEHT W TeOopHus B Tpollecce No3HaHWMs mpupoabl. HaOmionenue wu
HKCIIEPUMEHT B (PU3HKE.

Crmoco6bl  u3MepeHusi (U3HYECKHMX BEIWYWH (QHAJIOTOBBIE U IU(POBBIC
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[TorpemnocTu u3mMepeHuit GU3NIECKUX BETUUHH (AOCOTIOTHASI U OTHOCUTENIbHAS).

MonenpoBanue (QU3NYECKUX SBICHMM M TPOLECCOB (MaTepuaibHas TOYKa,
abCONIIOTHO TBEPJIOE TEJO, UACANbHAS KHUJIKOCTh, MICaJIbHBIA ra3, TOUCUHBINA 3apsn).
['nnote3a. du3nueckuii 3aKOH, TPaHUILIBI €T0 IPUMEHUMOCTH. Pu3znueckas Teopusl.

Ponb u mecto ¢pusuku B GOpMHUPOBAHHHM COBPEMEHHOW HAay4YHON KapTHHBI MHUpA,
B IIPAKTHUYECKOH JEATEIbHOCTH JIO/ICH.

Yuenuueckuii sxkcnepumenm, nabopamopmsie pabomsi, NPaKMuKym

N3MmepeHne cuiibl TOKa U HAMPsHKEHUS B IIEMU MTOCTOSTHHOTO TOKa MIPY TTOMOIIH
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKOMCTBO ¢ 1M@poBoi mabopatopuedt mo Qusuke. [Ipumepsl uzMepeHus
(bU3NYECKUX BEJIMUUH MPU MOMOIIYA KOMIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanunka
Tema 1. Kunemamuka

Mexannueckoe ApmkeHrue. OTHOCUTEIIBHOCTh MEXaHUYECKOTO IBMKEHUS. CrcTeMa
OTCYETA.

[Ipsimast u oOpaTHas 3a/1a4l MEXaHUKH.

Pannyc-BexkTop MarepuanbHONM TOYKH, €r0 MPOECKIUH HA OCH CUCTEMbBI KOOPJUHAT.
Tpaekropusi.

[Tepemenienue, CKOPOCTh (CpeIHsISt CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE
MaTepUaibHOM TOYKH, HX TMPOCKIMH Ha OCH CHUCTeMbl KoopauHaT. ClioKeHue
MIEPEMEILIEHUH U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)XXEHUE. 3aBHCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS M MYTH MaTE€pPUaJIbHOM TOYKH OT BPEMEHU U HX
rpaduky.

CBobOomHOe majeHue. YCKOpeHHE CBOOOJHOrO mnajeHus. JIBWoKeHHWe Tea,
OpOIIIEHHOTO O/ YTJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJAMHAT, CKOPOCTH U YCKOPECHHUSI
MaTepUaTbHONU TOYKU OT BPEMEHH U UX TpadUKH.

KpuBonuuenHnoe nBuxeHue. JIBHKEHHE MATEPUAIBHOM TOYKHU 110 OKPYKHOCTH.
VYrioBas u nuHeHas ckopocTk. [leprosa u yactora obOparnienus. LleHTpocTpeMuTenbHOE
(HOpMasbHOE), KacaTeabHOE (TAaHT€HIMAIbHOE) M TOJHOE YCKOPEHUE MaTepUalibHON
TOYKH.

TexHnueckne yCTpOMCTBA U TEXHOJOTMYECKHUE MPOLIECCHI: CIIUIOMETP, NBUKECHUE
CHapsIIOB, IIEITHBIE, MecTepEHYAThIC U PeMEHHBIC TIEPEIaun, CKOPOCTHBIC TU(THI.

Jlemoncmpayuu
Mogens cucTteMbl OTCU€Ta, WUIIOCTpalsd KHHEMAaTHYECKHX XapaKTEPUCTUK
JIBUKEHHS.



CnocoOblI uccienoBaHus JBUKECHUIA.

Nnmroctpanus npeaenbHoro nepexoa i N3MEpeHHe MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue NBUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHUs Tena, OpOIIEHHOrO TMOJ YIVIOM K TOPU30HTY
Y TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu JBUKEHUH MO OKPY>KHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTeW, TPAEKTOPHUH, CKOPOCTEH ABUKEHHUS OJHOTO M TOTO ke Teja
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomsi, NPAKMUKyMm

N3yuenne HEpaBHOMEPHOTO MABMKCHHS C IICIBIO OMPEACICHUS MIHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHHs MpU MPSIMOJIUHEHHOM PaBHOYCKOPEHHOM JIBHXKEHUU
M0 HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TIYTH OT BPEMEHH TTPH PaBHOYCKOPSHHOM JIBHKECHUM.

H3mepenue yckopeHUsi CBOOOJHOTO TaJAeHHSA (PEKOMEHJOBAHO HCIOIb30BaHUE
urdpoBoii 1adbopaTopun).

N3yuenue nBrkeHHsl Tena, OPOIIEHHOrO0 TOpU30HTalIbHO. [IpoBepka rumoress
O MPSIMOI MPOTOPIIMOHATBHON 3aBUCUMOCTH MEXKY JATbHOCTHIO MOJETA U HAYAIbHOU
CKOpPOCTBIO TeJa.

N3yuenune nBmKEHUS Tella 0 OKPYKHOCTH C MIOCTOSTHHOM 10 MOJIYJIFO CKOPOCTBIO.

HccnenoBanune 3aBUCUMOCTH TIepro/ia OOpaIeH!s] KOHMYECKOTO MasiTHUKA OT €ro
napameTpoB.

Tema 2. lunamuxa

IlepBeii  3akoH Hprorona. HWaepuumaneaeie cucteMbl orcuéra. [IpuHnun
otHocuTenbHOCTH [anunes. HeuneprumanbHbie cHCTeMbl OTcuéra (ompeseseHHe,
MIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3uiuu cui.

Bropoii 3akoH HproTOHA 117151 MaTEpUAIIBHON TOUKHU.

Tpernii 3ak0H Hpr0TOHA 117151 MAaTEPUATIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHUS. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U WHEPTHOM
MAacCCBl.

Cuna TsDKeCTH. 3aBUCUMOCTH YCKOPEHUS CBOOOJHOTO TAJE€HHUsI OT  BBICOTHI
HaJl IOBEPXHOCTHIO MJIAHETHI U OT Teorpaduuecko MUpoThl. J(BUkeHHEe HEOECHBIX Te
U UX cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABUXKyIIErocs ¢ yCKOPEHUEM.
Cuna tpenus. Cyxoe Tpenue. Cuna TPEHHs] CKOJIBXKEHUS U CUJia TPEHHS MOKOS.
Koaddunment tpenust. Cuia CONpOTUBIICHUS TTPH JBUKEHUH TeJla B )KUIKOCTH WJIH Ta3e,
e€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIHLHOTO JIBHIKCHHUSI.
Hasnenue. ['mapocratuueckoe napnenue. Cuna Apxumena.
TexHuueckue ycTpocTBa U TEXHOJIOTUYECKUE MPOIECCHI: TOAIIUITHUKY, ABUKEHUE
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HCKYCCTBCHHBIX CITYTHHKOB.

Jlemoncmpayuu

Habmronenue nBvKeHUs Tel B MHEPIHATBHBIX U HEMHEPIIUATIBHBIX CHCTEMax
OTCUETA.

[IprHIMI OTHOCUTEIBHOCTH.

Kauenue nByx HUIMHIPOB WM IIAPOB Pa3HON MACCHI C OJIMHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIbHO HEMHEPIIMATILHOU CUCTEMBI OTCUETA.

CpaBHeHUE paBHOJCUCTBYIONIEH MPUIOKEHHBIX K TEJIy CUJI C TIPOU3BEICHUEM
MACCHhI T€Jla Ha €r0 YCKOPEHUE B HHEPIUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BO3HUKAIOUIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEI.

N3mepenne macc 1o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U NTAJICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJI TPEHUS TTOKOSI, KAUEHUS U CKOJIBKCHMUS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsl, NPaKMuKyMm

N3mepenne paBHOACUCTBYIONIEH CUJT MPU JBMKCHUHM OpycKa MO HAKIOHHOMN
IJIOCKOCTH.

[IpoBepka runoTe3sbl 0 HE3ABUCUMOCTH BPEMEHH JABUKEHUSI OpycKa 10 HAKJIOHHOU
IJIOCKOCTH HA 3a/IaHHOE PACCTOSIHUE OT €r0 MacChl.

UccnenoBanne 3aBUCMMOCTH CHJI  YNPYTOCTH, BO3HUKAIOIIMX B TMPYKHUHE
U PE3UHOBOM oOpasiie, OT uX JAehopMariui.

N3ydenune nBUKEHUSI CUCTEMBI TEJI, CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JIETKU
OJIOK.

N3mepenne koddduiiieHTa TpeHUs MO BEJIUYUHE YIJIOBOro KoddduimeHTa
3aBucUMOCTH Frp(N).

UccnenoBanue aBmkeHust Opycka Mo HAaKJIOHHOM MJIIOCKOCTHU € IEPEMEHHBIM
KO3 PHUIIEHTOM TPEHUSI.

N3ydenne nBUkKEHUS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena

Ab6comotHO TBEpHoe Teno. [locTynarenbHOe U BpalaTebHOE IBUKEHHE TBEPAOTO
Tesna. MOMEHT CHJIbl OTHOCUTEIBHO ocu BpamieHus. [limedo cuibl. CrnoxkeHue cui,
IIPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp Tskectu Tena.

VYcaoBus paBHOBecHsl TBEPIOro Telsa.YCTONMYMBOE, HEYCTOMUMBOE, O€3pa3inyHOe

paBHOBECHE.

TexHuueckue yCTPOMCTBA W TEXHOJOTHMYECKUE IMPOLECCHI:  KPOHIUTEMH,
CTPOUTEIIbHBIN KPaH, peIIETYaThe KOHCTPYKLIUH.

Jlemoncmpayuu
Y cnoBus paBHOBECHSL.
Buner paBHOBECHS.



Yuenuueckuu sxcnepumenm, nabopamopmvle pabonvl, NPaKmuKym
HccenenoBanue yciaoBU paBHOBECHS TBEPIOTO TeEJA, UMEIOILIETO OCh BPAILCHUS.
KoncTpyrnpoBanne KpOHIITEMHOB U PACUYET CHII YIIPYTOCTH.
N3ydenne ycTOMYNBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3axonbl cOXpaneHus 6 MEXaHUuK

NmMnynbeec MaTepraibHOM TOYKH, CUCTEMBI MaTepUaIbHBIX To4yeK. LlenTp Macc
CUCTEMBI MAaTEpUAJIbHBIX TOUEK. Teopema 0 ABMKEHUH LIEHTPA Macc.

NMnysibe critbl 1 N'3MEHEHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE IBU)KEHUE.

MoMeHT nmnyJibca MaTepUaIbHOM TOUKM. [IpeacraBienne o COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAJIbHBIX MOJIAX.

PaGota cunel Ha MajJoM M Ha KOHEYHOM MepeMelieHud. ['padpuyeckoe
pecTaBiICHUE PadOThI CHIIBI.

MOIHOCTD CUIIBI.

Kunernueckass »Heprus MarepuaqpHOM ToukH. Teopema 00 H3MEHEHUU
KMHETUYECKOW DHEPTUU MAaTEPUAIbHOU TOUKH.

[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHIManbHas dHEprus.
[ToreHunanbHast »Heprus ynpyro aedopMUPOBaHHON NpyxuHbl. lloTeHnumanbHas
DHEPIus Teja B OJHOPOJHOM IPaBUTAIMOHHOM Tmoisie. [loTreHnmanpHas 3HEprus tena B
I'PaBUTALIMOHHOM I10JI€ OJHOPOJHOIO 1apa (BHYTpHU U BHE mapa). Bropas kocMuueckas
CKOpOCTB. TpeThsl KocMUYecKasi CKOPOCTb.

CBsi3b paOOTHl HEMOTCHLIMAIBHBIX CHJI C M3MEHEHHMEM MEXaHWYECKOW 3Hepruu
CUCTEMBI T€Jl. 3aKOH COXPAHEHHSI MEXAaHUYECKOW SHEPTHH.

VYrpyrue u HeyNpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHyuM U1 HACATbHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHa
COXPAHEHMS] MEXaHUYECKOU YHEPTHH.

TexHuyeckue yCTPOWCTBA M TEXHOJIOTUYECKHUE IIPOLECCHI: JBUKEHUE PAKET,
BOJAOMET, KOTIEP, MPY>KUHHBINA MUCTOJIET, TUPOCKOI, (PUTYPHOE KaTaHUE Ha KOHbKaX.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCA.
PeakTuBHOC IBMKECHHUE.
HN3mepenne MOIHOCTH CUJTBI.
W3meHenue sHepruu Teiia Ipu COBEPIICHUH PaOOTHI.

B3aumHbIe npeBpanieHnsi KWHHETUYECKON Y TOTEHLIMAIbHON YHEPIUi IIPU JEHCTBUN
Ha TEJIO CUJIBI TSXKECTU U CUIIBI YIIPYTOCTH.
CoxpaHeHue sHepruy npyu cBOOOHOM NaJCHUU.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomoi, NPAKMUKYM
N3mepenne umnyibca Tejia no TOpMO3HOMY MY TH.
N3mepeHue cuibl TATH, CKOPOCTH MOIEITH SJIEKTPOMOOUIIS K MOIITHOCTH CHJTBI TSTH.
CpaBHEHHE U3MEHEHUSI UMITYJIbCA TEJa C UMITYJIbCOM CHJIBI.



HccenenoBanue coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJIEUCTBHH.

N3MepeHne KHHETUYECKOU SJHEPIUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE U3MEHEHHUS NMOTEHLIHAIBHON SHEPTUH MPYKUHBI C pabOTOM CHIIbI
TPEHUsS.

Omnpenenenue paboThI CHIIBI TPEHUS MTPH ABMXKEHUH TeJIa 10 HAKJIOHHOM MIIOCKOCTH.

Pa3nen 3. MoJiekyasipHasi pu3uKa ¥ TEPMOJIMHAMHUKA
Tema 1. Ocroébl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcCHOBHBIE MOJOXKEHUS MOJIEKYJIApHO-KuHeTn4Yeckoi Teopuu (MKT), ux onbiTHOE
obocHoBanue. Jluddysus. bpoyHoBckoe paBmwkeHWe. XapakTep ABWKCHHUS U
B3aUMOJECICTBUS YaCTHUIl BelecTBa. MoAeIn CTPOCHUS ra30B, )KUJIKOCTEN U TBEPIBIX TEI
1 00BbsCHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX MoJjieieil. Macca u pa3Mepbl MOJIEKYII
(atomoB). KonnuecTBo BemectBa. [locTosinHast ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl €€ wusMmepenus. Illkana
temneparyp Llenbcus.

Mopaenp uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUM: YaCTULBI rasa
JBHXKYTCSI XaOTUYECKHU U HE B3aUMOJCHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHBl.  YpaBHeHue MenaeneeBa—Kianeiipona.  AOcotoTHas
temrepatypa (mkana Ttemnepatyp KensBuna). 3akon J[lanpTona. M3omporeccs
B MJICAJIbHOM Ta3e C MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JNABICHHUEM M CPEIHEW KUHETUYECKON 3HEpruer MocTynaTeIbHOIro
TEIUIOBOTO JIBXKEHUSI MOJIEKYJ UIEAIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUHU UJICATHHOTO ra3a).

CBsi3bp  a0COJIIOTHOM TeMMepaTypbl TEPMOJAMHAMUYECKOM CHUCTEMbI CO CpeaHein
KMHETUYECKOW 3HEpruei MoCcTynaTeIbHOr0 TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHuueckne ycTpoucTBa M TEXHOJIOTHYECKHE TPOLIECCHI: TEPMOMETpP, OapoMeTp,
MOJIy4YeHHE HAHOMATEPHUAJIOB.

Jlemoncmpayuu
Mopenu IBUKEHUS YaCTHUIl BEILIECTRA.
Mopenb OpOyHOBCKOTO ABUKECHHUS.
Buneoponuk ¢ 3anuchio peaabHOTO OPOYHOBCKOTO JIBUYKEHUS.
Hubdy3ust KUIKOCTEH.
Mogens onbita lTepHa.llpuTskenne MoneKyi.
Monenu KPUCTAILNTUYECKUX PELIETOK.
HaOmronenue u nccneoBaHue U30MpoIeccoB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMUKym

HccnenoBanue mpoiecca yCTaHOBJICHHSI TETIJIOBOTO PAaBHOBECHS MPH TEILIOOOMEHE
MEKy TOpsiYer U XOJIOAHOU BOJOM.

W3ydyenne M30TEPMHUECKOTO  TMpolecca (pPeKOMEHJOBAaHO  HCIOJIb30BaHUE
udpoBoii 1adbopaTopun).

N3yuenune n30xopHOTO Ipolecca.



N3ydenne n3o0apHOro mporecca.
[IpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunsl

Tepmoaunamuueckass  (T[)  cucrtema. 3anaHue BHEIITHUX YCIIOBHM
JUIS. TEPMOAMHAMHUYECKON cucTeMbl. BHeHME U BHyTpeHHUE napaMeTpsel. [lapamerpsl
TEPMOJUHAMHUYECKON CHUCTEMBbl KaK CpeAHUE 3HAUYEHUS BEJIMYMH, OMHUCHIBAIOIIMX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hayajgo  TEPMOJAUHAMUKH. Camonpou3BoJibHAsE  pejaKcaius
TEPMOJNHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenps uaeanpbHOTrO raza B TEPMOJAMHAMUKE — CUCTEMa YPaBHEHHUI: ypAaBHEHHE
MenneneeBa—Knanelipona © BBIpOKEHME JUISI BHYTPEHHEW DJHEPIUH. Y CIIOBHS
MPUMEHUMOCTH 3TON MOJEIU: HU3Kasi KOHIIEHTpAIMs YacTHIl, BHICOKHE TEMIIEPATYPHI.
BripakeHue 1711 BHYTPEHHEN SHEPTUU OJJHOATOMHOTO UJI€aJIbHOIO ra3a.

KBazucraruueckue u HECTaTUYECKUE MPOIIECCHI.

OnemeHTapHasi paboTa B TepMOJMHAMHKE. Bbrdyucienue paboTbl Mo rpaduky
npoiiecca Ha pV-nuarpamme.

Teronepenaya kak ciocod U3MEHEHHsI BHYTPEHHEHW SHEPTUH TEPMOIMHAMUYECKON
cucteMbl 0e3 coBeplieHust padboThl. KOHBEKIIUS, TETIONPOBOAHOCTD, U3TyUYCHHE.

KonunuectBo Tennotsl. Temno€MKocTh Tena. Y aenbHas U MOJSIPHAS TEINIOEMKOCTH
BellecTBa. YpaBHeHHe Maiiepa. YaenpHas TeruioTa CropaHus ToIuiMBa. Pacuér
KOJIMYECTBA TEIUIOTHI TpH Terutonepenaye. [lonstue 06 aqnadbatHom mporecce.

IlepBb1ii 3aKkOH TepMOAMHAMUKHU. BHyTpeHHss sHeprud. KonuuecTBo TEIIOTH U
paboTa Kak Mepbl U3MEHEHUS BHYTPEHHEH SHEPTUU TEPMOANHAMUYECKON CUCTEMBI.

BTopo#i 3ak0H TepMOJIMHAMUKH JJIsi PAaBHOBECHBIX IPOLIECCOB: 4Y€pe3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBbI MPOXOJIUT €AUHCTBEHHAs
aauabaTta. AGCOFOTHAS TeMIlepaTypa.

BTopoii 3ak0H TepMOOMHAMHMKHU IJisI HEPABHOBECHBIX IPOLECCOB: HEBO3MOMXHO
nepeaarh TEIIOTy OT 0oJjiee XOJOAHOro Tena K Oosiee HarpeTomy 0e3 KOMIIECHCAIUU
(Knay3uyc). Heo6paTuMoCTh NPUPOAHBIX MTPOIIECCOB.

[Tpunuune! neictBus TerioBbix MammH. KII/I.

Makcumansnoe 3HaueHue KIIJI. [{ukn KapHo.

DKOJIOTUYECKHE AaCHEKThl MCIOJIb30BAHUS TEIUIOBBIX JABUrareneil. TerioBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEBI.

TexHuueckne yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI:  XOJIOJWIBHUK,
KOHJUITMOHED, TU3EIbHBINA U KapOIOPAaTOPHBINA ABUTATENN, TApOBast TypOWHA, MOTyUeHUE
CBEPXHM3KUX TEMIIEpATYp, YTWIM3AIUS «TEIUIOBBIX» OTXOJIOB C HCIOJIb30BAHUEM
TEIJIOBOTO HACOCA, YTUJIM3aIllUsg OMOOPTaHUYECKOTO TOILIMBA NJIsi BBIPAOOTKHU
«TETUIOBOI U 3JIEKTPOIHEPTUH.

Jlemoncmpayuu
N3menenune remnepaTyphl NpH aiuadaTUueCKOM PACIIUPEHUH.
BosnymHoe orauso.
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CpaBHeHHE y/IeNIbHBIX TEIIOEMKOCTEH BEIECTB.
CniocoObl U3BMEHEHMsI BHYTPEHHEN SHEPTHUU.
HccnenoBanue agunadbaTHOTO IpoIecca.
KomrmbroTepHbie MOIENN TETUIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPaKMuKym

N3mepenue ynenbHou TEIIOEMKOCTH.

HccnenoBanue npouecca OCThIBaHUS BEIIECTBA.

HccnenoBanue aqnadbaTHOro Npouecca.

N3yueHne  B3aUMOCBSI3M  DHEPIrMH  MEXKMOJIEKYJSIPHOTO  B3aWMOJICUCTBHS
Y TEMIIEPATYPBI KUTICHUS AKUJTKOCTEM.

Tema 3. Aepecammusie cocmoanusn eeuiecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHJeHcarus. McnapeHue u kumneHue. YjenbHas TeIioTa
napooOpa3oBaHUsI.

HacellieHHble 1 HEHACHIIEHHBIE Napbl. KauecTBEHHAsl 3aBUCUMOCTh TUIOTHOCTU U
JIABJICHUSI HACHIIICHHOTO Tapa OT TEeMIEpaTypbl, HUX HE3aBUCUMOCTh OT 00BEMA
HACBIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS B JKUJIKOCTH.

BnaxxnocTs Bo3gyxa. AOGCOIIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

TBépnoe teno. Kpucramnmumueckue u amopdHbie Tena. AHU3OTPOIUS CBOWCTB
KpuctauioB. [lnaBreHwe ©W KpucTauM3anus. YAenbHas TEIoTa IUIaBJICHUSA.
CyOnumarnusi.

Hedbopmanuu tBEporo tena. Pactsokenwe u cxkarue. Crnur. Monyns FOnra.
[Ipenen ynpyrux aegopManui.

TeroBoe pacmupeHue >KUIKOCTEH M TBEPABIX Tel, O0bEMHOE W JIMHEWHOE
pacuiupeHue. AHTapMOHHM3M TEIUIOBBIX KOJIEOAHMN YacTHIl BElIECTBAa KakK MpPUYUHA
TEIJIOBOTO PACHIUPEHHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (pa3zoBbIX Nepexoaax.

YpaBHEHHUE TEIJIOBOTO OajaHca.

IToBepxHocTHOE HaTspkeHue. Koda(pUIIMEHT MOBEPXHOCTHOTO  HATSIKEHUS.
Kanmsaspusie saBneHus. JlaBiaeHuWe IO UCKPUBIEHHOM NOBEPXHOCTBIO KUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKUEC IMPOUCCChI: ) KUAKUC KpPUCTAJIILI,
COBPCMCHHBIC MAaTCpHaAJIbI.

Jlemoncmpayuu
TennoBoe pacimpeHue.
CBoliCcTBa HACBHIILIEHHBIX MTAPOB.
Kunenue. Kunenue npu noHNKEHHOM JTaBJICHUM.
N3mepenune cuiibl MOBEPXHOCTHOTO HATSXKEHUS.
OIBITEI ¢ MBUIBHBIMU ITUIEHKAMH.
CmaunBaHUE.
Kanwsapusie sBneHus.
Moienu HEeHBIOTOHOBCKOM YKUJIKOCTH.
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Crioco0Obl M3MepEeHHUs BIIaKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.
Bunasr nepopmarimii.

Ha6nronenue Manbix aedopmarmii.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, RPAKMuKym

N3yueHune 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEH.

N3mepenne yaeapHON TENIOTHI IIJIaBICHUS JIBIA.

N3ydenune CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenue aOCONIOTHOM BIIQXHOCTH BO3/yXa M OIEHKAa MacChl IapoB
B IIOMEIIICHUH.

N3mepenne kodddurpenTa moBepXHOCTHOTO HATSKCHHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JeOpMAaLIMK PE3UHOBOTO 00pasia OT MPUIOKEHHON
K HEMY CHJIBI.

Paznen 4. DiiekTpoAuHAMUKA
Tema 1. Inekmpuueckoe none

OnekTpu3aumss Teal W €€ NpOsABICHUSA. OJIEKTPUYECKHM 3apsan. JlBa Buaa
IEKTPUYECKUX  3apsaoB.  [IpOBOIHMKM,  AMDJIEKTPUKM U ITOJIYNPOBOJHUKHU.
DneMeHTapHbIN AIEKTPUUECKUH 3aps. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3aps/a.

B3aumogeiictBue 3apsnoB. Toueunsie 3apsasl. 3akoH KynoHa.

DIleKTpruUecKoe noje. Ero qeicTBUe Ha SJIEKTPUUECKUE 3apsiIbl.

Hanpsixénnocts 3nexktpuueckoro nois. [Ipoousiit 3apsa. JIMHUM HanpsKEHHOCTH
NIEKTPUYECKOro 1oisi. OMHOPOIHOE IIEKTPUUYECKOE TOJIE.

[loTeHIMANIBHOCTh ~ DJIEKTPOCTATHYECKOTO  MOJsA.  Pa3HOCTP  NMOTEHUIHAIOB
u HanpspkeHue. [loTeHuumanbHas dSHeEprus 3apsna B JJIEKTPOCTATUYECKOM IIOJIE.
[Torennman snexrpocraTMdeckoro mnojs. CBs3b HANPSIKEHHOCTU NOJII M PAa3HOCTH
NOTEHIMAJIOB  JJI  3JEKTpOCTaTHYecKoro rmosst (Kak  OJAHOPOJHOTO, TakKk U
HEOHOPOTHOTO).

[IpuHuun cyneprnosuunu diekTpuueckux mnodsien.llone toueunoro 3apsiga. Iloise

paBHOMEpHO 3apsbkeHHOM cdepbl. [lone paBHOMEpPHO 3apsHXKEHHOTO MO O00BEMY

mapa. [lorne paBHOMEPHO 3apssKEHHOM OECKOHEYHOM TIOCKOCTH. KapTuHBI JTMHUI

HaIpsKEHHOCTH 3TUX ITOJIEH U OKBUIIOTEHIIMAIBHBIX IIOBEPXHOCTEN.

[IpoBOAHUKH B 3JIEKTPOCTATHYECKOM TOJIE. Y CIOBUE PABHOBECHS 3aPSAIOB.

JIMPAEKTPUKHU B 3JIEKTPOCTATUYECKOM ToJie. J(uaieKTprudeckas IpOHUIIAEMOCTh
BEILIECTBA.

KongeHcaTtop. OneKTpoEMKOCTh KOHJIEHCATOpPA. JIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHoe coenvHeHue KOHAEHcCATOpoB. llocnenoBarenbHOE CoOenMHEHME
KOHJIEHCATOPOB.

DHeprus 3apsLKEHHOTO0 KOHJIEHCATOopa.

JIBM>KEHME 3apsSHKEHHOW YaCTHLIBI B OJHOPOJHOM AJIEKTPUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  AJIEKTPOCKOI,
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IEKTPOMETP,  DJIEKTPOCTATUYECKas  3alluTa, 3a3€MJICHHE  3JIEKTPOIpPUOOpPOB,
KOHJIeHCaTOphbl, renepaTop Ban ne ['paada.

Jlemoncmpayuu

Y CTpONCTBO ¥ NPUHIUIT AEUCTBHSI AJIEKTPOMETPA.

DIEeKTPUYECKOE MOJIE 3aPSKEHHBIX [IAPUKOB.

DIEeKTpUYECKOE MOJIE IBYX 3apsHKEHHBIX IUTACTHH.

Mogens anekTpoctaTudyeckoro reueparopa (Ban ae ['paada).

[IpOBOOHUKH B AIEKTPUUYECKOM TOJIE.

DIIEKTpOCTaTHYECKAs 3allIUTa.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOpa OT IIOIIAI! IIJIaCTHH,
PACCTOSIHUS MEXly HUMH U TUDJICKTPUUECKON MMPOHUIIAEMOCTH.

DHeprus AEKTPUUECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsiaKa ¥ paspsliKka KOHAEHCATOpa 4epes3 pe3ncTop.

Yyenuueckuii sxcnepumenm, n1abopamopmsie pabomsi, NPAKMUKYM

OueHka cuj B3auMOICVCTBUS 3aPSAKEHHBIX TEIL.

HaGnronenue npeBpalleHrs SHEPTUH 3apsHKEHHOTO KOHAEHCAaTopa B SHEPIHI0
W3JIyYEHUS CBETOANO/A.

N3ydenne nporekanus TOKa B LIETH, COJAEPKAIIEH KOHEHCATOP.

Pacnpenenenuie pa3HOCTH MOTEHIUAJIOB (HAMPSHKEHUS ) TIPU TTOCIIEI0BATEIbHOM
COEIMHEHUN KOHJICHCATOPOB.

Uccnenosanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannblil 31eKmMpudecKuil moK

Cuina Toka. IIocTOSHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI OCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MICTOUHMKM TOKA.
Hanpstxenune U u DJ1C &.

3akoH OMa Jij1 y4acTKa IeTH.

DJIEKTPUYECKOE COMPOTHUBJICHUE. 3aBUCUMOCTh COMPOTUBIICHUS OJHOPOIHOTO
MPOBOJIHMKA OT €ro JUIMHBl W IUIOIIAJA TIONEPEYHOr0 CEYEHHS. Y AEIbHOE
COIIPOTHUBIICHUE BEIIECTBRA.

[TocnenoBarensHOE, NapaICIbBHOE, CMENMIAHHOE COCIMHEHUE TPOBOAHUKOB. Pacuér
pa3BeTBIEHHBIX dJeKkTprudeckux reneit. [Ipasmma Kupxroda.

PaboTa snextpudeckoro Toka. 3akoH J[xoyns—JIenma.

MOIIHOCTh  AJEKTPUUYECKOTO0 TOKa. TemnoBass  MOIIHOCTh,  BblIeJsieMas
Ha PE3UCTOpE.

OJIC m BHYTpEHHEE CONPOTUBIICHHME HCTOYHMKA TOKA. 3akOoH Oma i TOJHOMU
(3aMKHYTOI1) 2JIeKTpUUECKOM 11eni. MOIIHOCTh UCTOUHUKA TOKa. KOpoTKOe 3aMbIKaHUE.

KonpneHcartop B ienu rnocTossHHOTO TOKA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKHUE TPOLECCHI: aMIIEPMETP, BOJIBTMETD,
peocTart, CY4ETUUK AIEKTPUIECKON YIHEPTUU.

Llemoncmpayuu
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W3mepenue cuibl TOKA U HAPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpPSsDKEHUS ISl PE3UCTOpa, JIAMITBI
HaKaJIMBaHUS M CBETOJIMO/IA.

3aBUCHMOCTb COITPOTUBIICHUS LIMJIMHIPUUECKUX IPOBOIHUKOB OT JUTMHBI, 101N
NOTIEPEYHOT0 CEUSHHSI U MaTepHuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHHSI MIPH MOCTOSHHOM
HaNpsHKCHUU.

[Ipssmoe nzmepenue D/]C. KopoTkoe 3aMblkaHN€e rajJbBaHUYECKOrO 3JIEMEHTA U
OLIEHKA BHYTPEHHETO COIPOTHUBIICHHUS.

Cnoco0bl coeTMHEHNs NCTOYHUKOB ToKa, DJ[C Oarapei.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/1y MOII0CAMU UCTOYHHUKA TOKA OT CHUJIbI
TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomsi, RPAKMUKym

HccenenoBanue CMEMIAHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne ynenbHOro ConpoTUBIICHUS IIPOBOJHUKOB.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSKEHUS IS JIaMITbl HAKAJIMBAHUA.

YBenuueHue npejena u3MepeHus aMmIepmMeTpa (BOJIbTMETPA).

N3mepenne 5/1C 1 BHYTPEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

NccnenoBanune 3aBucuMoctd DJIC raJbBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMBIKAHUH.

HccenenoBanre pa3HOCTH ITOTEHIMATIOB MEXK Y IOJIIOCAMU UCTOYHUKA TOKA OT CHUJIBI
TOKA B LIEIU.

HccenenoBanue 3aBUCHMOCTH IOJIE3HOW MOIIIHOCTH MCTOYHUKA TOKA OT CHJIbI TOKA.

Tema 3. Toku 6 paznuunslx cpedax

DJIeKTpUYECKasi MPOBOJUMOCTD Pa3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOIUMOCTD
TBEPIBIX METAJUIOB. 3aBUCHUMOCTh CONPOTUBIICHUS METAIUIOB OT TEMIIEPATYphI.
CBepXITPOBOUMOCT.

OJIeKTpUYeCKUi TOK B Bakyyme. (CBOMCTBA  DJIEKTPOHHBIX  IYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAsS! MPOBOJAUMOCTD MOIYIPOBOIHUKOB.
CoiictBa p—n-nepexoxa. [loaynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKU TOK B JJIEKTPOJIUTAX. OJIEKTPOJIUTHYECKAs AUCCOLMALINS.
DnekTpoaun3. 3akoHbl Papajes I SIEKTPOIN3A.

DNeKTpU4ecKuii TOK B razax. CamMOCTOATENbHBIM U HECAMOCTOATEIIbHBIA pa3psl.
PaznuuHble TUIBI CAMOCTOATENBHOTO paspsiaa. Monnus. [lnazma.

TexHuyeckue yCcTpoMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: ra30paspsaHbIe JaMIIbl,
AJIEKTPOHHO-JIyueBasi TPyOKa, MOJYNIPOBOJHUKOBBIE MPUOOPBI: TUOJN, TPaH3UCTOP,
dboTtoanos, CBETOAMOJ, TajdbBaHUKA, papUHUPOBAHUE MEAM, BHIIUIABKA ATIOMHUHUS,
AIEKTPOHHAsA MUKPOCKOIIHS.

Jlemoncmpayuu
3aBUCUMOCTh CONPOTUBIICHUS] METAJVIOB OT TEMIIEPaTypPHI.
[TpoBOAUMOCTB PIEKTPOTUTOB.
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3akoHbl AnekTponaun3a Papajes.

HckpoBoii pa3psl 1 IPOBOAUMOCTb BO3AYXA.

CpaBHEHHE TPOBOJIUMOCTH METAJIJIOB M MTOIYITPOBOJHUKOB.
OnHOCTOPOHHSIS IPOBOAUMOCTB THOAA.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomoi, NPAKMUKYM
Hab6nronenue snextposnusa.
W3mepeHue 3apsia 0JHOBaJICHTHOTO HOHA.
HccnenoBanue 3aBUCUMOCTH COTPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.
CHsATHE BOJIbT-aMIICPHOM XapaKTEPUCTUKH JTUOIA.

DuU3NYeCKUIN MPAKTUKYM

CnocoObl u3MepeHus: (PU3MUYECKUX BEJIWYHMH C MCMHOJIb30BAHUEM aHAJIOTOBBIX W
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCONIOTHBIE W OTHOCHUTEJIbHBIE MOTPEIIHOCTH HM3MEPEHUM (PU3MUECKUX BEIUYMH.
OueHka rpaHull MOrpeurHOCTEM.

[IpoBeneHNEe KOCBEHHBIX M3MEPEHHM, UCCICAOBAHUI 3aBUCUMOCTEN (DU3NYECKUX
BEJIMUMH, TPOBEpPKAa IMPEJIOKEHHBIX THUNOTe3 (BbIOOp U3 paboT, OMHCAHHBIX
B TEMaTUYECKHX pazliejaXx «YUYEHUYECKUU DOKCIEPUMEHT, JTabopaTopHble pPabOThI,
MPAKTUKYM» ).

Me:xnpeaMeTHble CBA3M

N3yuenue kypca ¢uzuku yrinyonénHoro ypoBHs B 10 kiacce oCyIIECTBISIETCS
C YYETOM COJIepPIKaTEIbHBIX MEKITPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTHKH, OUOJIOTHH,
XUMUH, Teorpauu ¥ TEXHOJIOTHH.

Mesxicnpeomemuvie nOHAMUA, CEA3AHHBIE C UYUEHUEM MEMO0008 HAYYHO20
no3nanua: SBICHVE, HAYYHBIN (DakT, rumoTes3a, puznueckas BEJIMYMHA, 3aKOH, TEOPHS,
HAOJIOZICHUE, DSKCIEPUMEHT, MOJCIMPOBAHUE, MOJENb, W3MEpPEHUE, MOTPEITHOCTH
U3MEPEHU, U3MEPUTENbHBIE PUOOPHI, I poBas 1adbopaTopusi.

Mamemamuxa: Peuienne cucremsl ypaBHeHUH. JIuHelHas ¢yHKkuus, napabdoia,
runepOosia, ux rpaguku u cBoicTBa. TpuroHomeTpuueckre GyHKIUNA: CUHYC, KOCHHYC,
TAHTEHC, KOTAHTE€HC, OCHOBHOE TPHTOHOMETPUYECKOE TOXKIECTBO. BekTopel M uX
MPOCKITUU HA OCU KOOPJAUHAT, CJI0KEHHUE BEKTOPOB.

Buonozusa: MexaHwdeckoe ABWKEHHE B KHUBOW mpuponae, auddysus, ocMmoc,
TEIJIOOOMEH JKHUBBIX OpPraHW3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAloMmeH Cpebl,
YTHIIM3AIMs ~ OMOOPTaHMYECKOTO  TOIIMBA  JUISl  BBIPAOOTKH  «TEIUIOBON» W
AJIEKTPOIHEPTHH, TOBEPXHOCTHOC HATSIKCHHE M KalWLISPHBIC SBICHHUS B TPHUPOJIE,
AIICKTPUYCCKHUE SBJICHUS B )KUBOU NIPHPOJIC.

Xumusa: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSCHHWE aTOMOB W MOJICKYJ, MOJb
BEII[ECTBA, MOJIIPHAs MAcCa, MOJyYeHHEe HAaHOMATEPHUAJIOB, TETNIOBBIE CBOMCTBA TBEPIBIX
TeJ, XKUIKOCTEH W Ta30B, JKHIKHE KPUCTAILIBI, JJICKTPUYCCKHE CBOHCTBA METAJLIOB,
AIEKTPOJTUTHICCKAS JUCCOIMAIINS, TaIbBAHUKA, JICKTPOHHAS MUKPOCKOITHSI.

TI'eozpaghus: BnaxxHOCTb BO3/lyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeobpa3zoBaHUE JIBXKEHUN C MCIOJIb30BAHHMEM MEXAaHU3MOB, YUET
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CYXOr0 M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKUMHU (KPOHILUTEHH,
penieTyaTble KOHCTPYKIIHMH ), UCIIOJIb30BAaHUE 3aKOHOB COXPAHEHUS MEXaHUKHU B TEXHHUKE
(rupockorn, BOOOMET U ApPYyrue), IBUraTellb BHYTPEHHEr0 CrOpaHus, mapoBas TypOHHa,
OBITOBOM  XOJIONWJIBHUK, KOHJIULMOHEDP, TEXHOJOTUU TMOJYYEHUS COBPEMEHHBIX
MaTepHaoB, B TOM YHCJE€ HAHOMAaTEpPUAJIOB, U HAHOTEXHOJIOTUH, 3JIEKTPOCTaTHYECKAs
3alMTa, 3a3eMJICHHUE AIEKTPOIIPUOOPOB, ra30pa3psIHbIE JAMIIbI, MTOJIYIPOBOAHUKOBBIE
npuOOPHI, rAJIbBAaHUKA.

11 KJIIACC

Pasznen 4. DnekTpoauHAMHUKA
Tema 4. Macnummnoe none

B3anmoneiicTBUEe MOCTOSIHHBIX MAarHUTOB M IMPOBOJHUKOB C TOKOM. MarHutHoe
noyie. Bekrop MarHuTHOW WHAYKUWU. [IpuHUMI Cynepno3uiyMd MarHUTHBIX MOJIEH.
JIMHMY MarHUTHOW MHIYKIIHH.

MaruuTHoe TMOJ€e TPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKH
U KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMmnepa, €€ HarpaBI€HUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBli€eHHE U MOAYJb. [[BH>KEHUE 3apsiKEHHOW YaCTHIIbI
B OJIHOPOJIHOM MarHUTHOM moJje. Pabora cunsl Jlopenna.

MarunutHoe nose B Beniectse. DeppomMarHeTuku, napa- u JuaMarHeTHKHU.

TexHnueckue yCTpPOWCTBA W TEXHOJOTMYECKHME TMPOLECChl: IMPUMEHEHHUE
MOCTOSTHHBIX MAarHUuTOB, JJICKTPOMArHUTOB, TECTEP-MYJIbTUMETP, AJICKTPOJABUTATEIH
Axo0u, yCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu
KapTtuna nmuHMM MHIYKIIMM MarHATHOTO IOJIS IMTOJIOCOBOTO M IOJKOBOOOPA3HOTO
MMOCTOSIHHBIX MarHUTOB.

KapTuHa nmuHMNA MarHUTHOM WHAYKLUU MOJS JJIMHHOTO IPSMOrO IMPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO IMPOBOIHUKA, KATYLIKH C TOKOM.

B3aumopericTBre 1ByX IMTPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHa Ha MOHBI AJIEKTPOJIUTA.

HaOmronenue nBuKeHUs My4yka 3JEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIUTT NEWCTBUS IEKTPOUIMEPHUTEIHHOTO TPUOOPA MArHUTOIIEKTPHUICCKOMN
CHUCTEMBI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaAKMUKyM
UccnenoBanre MarHUTHOTO MOJIS TOCTOSIHHBIX MAarHUTOB.
UccnenoBanue cBOMCTB eppOMArHETHUKOB.
Hccnenosanue neiicTBUsI IOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.
N3mepenue cuiibl AMmriepa.
N3ydenne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHJIbI TOKA.
OrnpeneneHrve MarHUTHOM MHYKIIMM HA OCHOBE U3MEPEHHUSI CHIIbI AMIiepa.
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Tema 5. Inekmpomaznumnan uHOyKyus

SBneHHE >JIEKTPOMArHUTHON MHAYKUWUH. [[OTOK BEKTOpa MarHUTHOW WHIYKIIHH.
OJC wHaykuuu. 3akoH SJEKTpOMarHUTHOW uHAYKIuM Papages. Buxpesoe
anekTpudeckoe mnoje. Toku Dyko.

OJ1C mHAYKIUKU B IPOBOJIHUKE, JBUXKYIIEMCS B OJTHOPOTHOM MarHuTHOM TIOJIE.

[IpaBuno Jlenna.

NunyktuBHOCTh. Karylika MHIYKTUBHOCTH B IIEMM MOCTOSIHHOTO TOKa. SIBiieHME
camonHAyKuuu. IJIC caMOMHIYKIIWH.

DHeprusi MarHUTHOTO TOJISI KATYIIIKUA C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuYeckre yCTPOMCTBA M TEXHOJOTMYECKHE MPOIECChl: MHAYKIMOHHAS TEYb,
COJICHOWU/I, 3alllUTa OT 3JEKTPU3AILIMU TEJ TP JABUKEHUU B MAarHUTHOM T10JI€ 3eMJIH.

Jlemoncmpayuu

HabGutoieHue siBieHus 31eKTPOMarHuTHONM UHIYKIUH.

Nccnenosanne 3aBucumoctd 3/1C MHIYKIIMY OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO
MOTOKA.

IIpasuio Jlenna.

[Tanenre MarauTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHIYKIIMH.

Nccnenosanne 3aBucumocty D/1C CaMOMHIYKIIMM OT CKOPOCTY M3MEHEHHS CHJIBI
TOKa B LIEIIN.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomsl, NPaAKMuKym
HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHTYKLIUH.
OnpeneneHre HHAYKUUNA BUXPEBOIO MATHUTHOTO TOJISL.
HccnegoBanue sIBIECHUS CAMOWHIYKIIUH.

COopka MOJeH AJIEKTPOMArHUTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi 1 BOJTHBI
Tema 1. Mexanuueckue xoneoanus

KonebarensHas cuctema. CBoOOIHBIE KOJIeOaHNMS.

'apmonnyeckue koneOanus. KuHemarnueckoe W JAMHAMHYECKOE OIMCaHUE.
DHEPreTUuecKoe ONUCaHHME (3aKOH COXPAaHEHUS MEXaHWMYeCKOW »Hepruu). BwiBoa
JTMHAMUYECKOTO0 OMHUCAHUSI TapMOHMYECKUX KOJICOAHUN M3 HMX DHEPreTUUYEeCKOTO H
KUHEMAaTH4YECKOTO OIMCAHU.

Avmumutyna u ¢daza kosieOanuii. CBsI3b aMIUIUTYIbl KOJIEOAHUM HMCXOJIHOM
BEJTUYMHBI C aMIUTUTYJaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHSI.

Ileppuon wm wyactora kosieOanmii. Ilepron Manbix CBOOOIHBIX KOJICOAHUMN
MaTeMaTu4ecKoro MasitHuka. [leproa cBOOOAHBIX KOJIeOaHUM TIPYKUHHOTO MasiTHUKA.

[Tonsatue o 3aryxawmonmx KoJjiebaHusix. BbeiHyXaeHHBbIE KoJjieOaHus. Pe3oHaHc.
Pe3onancHass kpuBasg. BimsHue 3aTyxaHus Ha BHJ  PE30HAHCHOM  KPHUBOM.
ABTOKOICOAHUS.

TexHUYecKre yCTPOMCTBA M TEXHOJIOTUYECKHUE IMPOIECChl: METPOHOM, YACHI,
Kauelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.
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Llemoncmpayuu

3anuck K0J1e0aTEIbHOTO JBUKEHU.

HaGnronenue HE3aBUCUMOCTH Mepuoja MajbiX KoOJeOaHWl Tpy3a Ha HUTH
OT aMIUTUTYIbI.

HccnenoBanue 3aTyxaromux KojieOaHUd U 3aBUCUMOCTH MeprUoa CBOOOIHBIX
KOJIE0aHUM OT COTMPOTUBIICHUSI.

UccnenoBanue kosnebanuii rpy3a Ha MaCCUBHOM MPY>KUHE € 1EbI0 (HOPMUPOBAHMUS
IpeICTaBICHNU 00 WCaIbHON MOJIENN MTPYKUHHOTO MasTHUKA.

3aKOH COXPaHEHUs YHEPTHH MPH KOJeOaHUIX rpy3a Ha MIPYKUHE.

HccnenoBanue BRIHYKACHHBIX KOJIEOAHUN.

Ha6nronenue pesonanca.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPaAKMuUKym
N3mepenue nepuoia CBOOOJHBIX KOJIEOaHUN HUTSHOTO U MPY>KUHHOTO MasiTHUKOB.
N3ydeHne 3aKOHOB IBUKEHUS TeJla B X0/€ KoeOaHu Ha yIPyroM IOJIBECE.
N3yuyeHue ABMKEHUS HUTAHOTO MasiTHUKA.
[IpeoOpazoBaHue SHEPTUN B IPYKUHHOM MasiTHUKE.
HccnenoBanue yObIBaHUS aMILUIMTY/IbI 3aTyXalOIUX KOIeOaHUI.
UccnenoBanue BoIHYXICHHBIX KOJICOAHUM.

Tema 2. Inekmpomazcnummnuple Koaedanus

Konebarenbubiii KOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJI€OaHUsI B UJ€ATbHOM
KosiebaTesbHOM KOHTYype. @opmyiia Tomcona. CBsi3b aMIUIUTYABI 3apsiaa KOHJIEHCaTopa
C AMIUIUTYAOU CUJIbI TOKA B KOJIEOATEIHHOM KOHTYDE.

3aKOH COXpaHEHHUsI SHEPTHH B UCATBHOM KOJI€OaTeIbHOM KOHTYpE.

3aryxarolue 3JIeKTPOMarHUTHbIE KojieOaHus. BbIHy X /I€HHbIE 3IeKTPOMarHuTHbIE
KOJICOaHMUSI.

IlepemeHnHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U IEUCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIPSKEHUS MIPHU Pa3IMUHON (opMe 3aBUCUMOCTH IEPEMEHHOTO
TOKA OT BPEMEHH.

CunyconIanbHBIA TEPEMEHHBIM TOK. Pe3ncrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTA B LEMNH CUHYCOMJAIBHOIO IEPEMEHHOIO TOKAa. PE30HaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Uneanwsubiii  tpanchopmartop. [IpouwsBoacTBo, mepemada U mMOTpeOIeHUE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKME PUCKM TIPpU  MPOU3BOACTBE  dJeKTposHepruu. Kymberypa
MCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: DJIEKTPUUECKUN 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM JJIEKTpoIepeaay.

Jlemoncmpayuu

CBoOOAHbBIE 2JIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCHUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUN OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcminorpamMMbl 3JIEKTPOMArHUTHBIX KOJICOAHUI.
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['eneparop He3aTyxaroUUX dJIEKTPOMArHUTHBIX KOJICOAHMIA.

Mopenp 3MeKTpOMarHuTHOIO reHepaTopa.

BriHyXIeHHBIE CUHYCOUAATbHBIE KOJICOAHMUS.

Pe3uncrop, kaTynika HHIYKTUBHOCTH U KOHJIEHCATOP B LIEMHU ITIEPEMEHHOTO TOKA.

Pe3onanc nmnpu  MOCIENOBATEIbHOM  COCIMHEHUM  PE3UCTOPA,  KATYLIKH
VHIYKTUBHOCTH U KOHJICHCATOPA.

Y CTpONCTBO ¥ IPUHITUTT IEUCTBUS TpaHchopmaTopa.

Mopens TMHUY IEKTPONEPEAAYH.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomovl, RPAKmMuKym

Nzyuenue tpanchopmaropa.

HccnenoBanue MEpPeMEHHOIO TOKa dYepe3 IOCJICIOBATEIbHO COCAMHEHHBIC
KOHJICHCATOp, KaTYIIIKY B PE3UCTOP.

HaOmroaeHne 311eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue padOThI HCTOYHUKOB CBETA B IICTTH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpoOMazZHuUnHble 60JIHbL

MexaHn4decKue BOIHBI, YCIOBHS UX pacnpocTpanenus. [lonepeunsie U npoaoIbHbIe
BOJIHBL. [lepuon, ckopocTh paciipocTpaHeHus U JUIMHA BOJIHBI. CBOMCTBA MEXaHUYECKUX
BOJIH: OTpaXeHue, mpejomiieHue, nutepdepeHuns u gudpakiusi.

3Byk. CkopocTb 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIymMOBO€ 3arpsA3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMarHUTHbIE BOJHBL. YCJOBUS H3JIY4YEHHUS SJIEKTPOMArHUTHBIX BOJIH.
BsanMHas OpueHTALMs BEKTOPOB E, B, v B 2IEeKTPOMATHUTHOI BOJIHE.

)
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CBoiicTBa 31€KTPOMArHUTHBIX BOJIH: OTPaKE€HUE, MPETOMIICHHE, TOJSPU3ALINS,
untepdepenmus u nudppakuuslllkana saexkTpoMarHUTHBIX BoJH. [IpumeHnenue
AIIEKTPOMATrHUTHBIX BOJHB TEXHUKE U OBITY.

[IprHIMIBI pagUOCBA3U U TENEBUICHUS. Paquonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYKAIOLIEH CPEIbI.

TexHHuuecKue YCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE
UHCTPYMEHTHI, pajap, paauONpUEMHUK, TEIEBU30p, aHTEHHa, TenedoH, CBY-mneus,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEJMIIMHE.

Jlemoncmpayuu

ObpazoBaHue 1 pacpoCTpaHEHHE MOTIEPEUHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecst T€10 Kak HICTOYHUK 3BYKA.

3aBUCUMOCTbD JUIMHBI BOJIHBI OT YaCTOThI KOJI€OaHUI.

HaGnronenue otpakxeHus: U IpesIOMIICHUS] MEXAaHUYECKUX BOJIH.

Hab6umtonenue nnreppepenunu u qudppakiud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HAHC.

CBoiucTBa ynbTpa3ByKa ¥ €ro IPUMEHEHHUE.

HabutoieHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOM U 4acTOTOM
KOJICOaHMIA.

HccnenoBanne CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPETOMIICHUE,
noJisipu3anus, IMPppakuus, UHTepPepeHIus.

Oo6napyxeHue nHGpaKpacHOro U yIbTPadUuoIETOBOIO U3ITYICHHM.

Yuenuueckuui sxcnepumenm, rabopamopmvle pabomol, NPaKmuKym
N3ydenune napameTpoB 3ByKOBOU BOJIHBI.
N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka

IIpssMonMHEHOE paclpOCTpaHEHUE CBETa B OJHOPOAHOU cpexe. Jlyd cBera.
To4euyHbIl UCTOYHHK CBETA.

OTtpaxenue cBeTa. 3akoHbl oOTpaxeHus cBeTa. llocTpoeHue wu300pakeHUi
B T10ckoM 3epkasie. Chepuueckue 3epkana.

[Ipenomnenue cBeTta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIOTHBIN IOKa3aTelb
npesiomiieHns. OTHOCUTEIBHBIN ITOKa3aTelb IpesioMiaeHus . [[0CTOSHCTBO 4acTOTHI CBETA
Y COOTHOULIEHWE JUIMH BOJIH IPH IIEPEX0€ MOHOXPOMATHUYECKOTO CBETA YEPE3 IPAHULLY
paszena IByX ONTHYECKUX CPEN.

Xon myueii B mpusMme. Jlucnepeust ceeta. ClIoxKHBIN cocTaB 6enoro ceera. [[Ber.

[TomHoe BHyTpeHHee otTpaxkeHue. [IpenenbHbI yrojl IOJHOrO BHYTPEHHETO
OTPaKECHMUS.

Cobuparoue u pacceuBaroiue JuH3bl. ToHKas nuH3a. POKYyCHOE PACCTOSTHUE U
ONTHWYEeCKass CWJIa TOHKOM JUH3bl.  3aBUCUMOCTh  (DOKYCHOTO  pACCTOSIHHUSA
TOHKOM CcepuuecKkol JUH3bl OT €€ TeOMETPUM M OTHOCHUTEIBbHOTO TOKa3aTess
IIPEJIOMIICHHS.

dopmyia TOHKOU JIAH3BI. YBenuuenue, JlaBaeMoe JIMH30M.
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Xon Jyda, OPOLIEAIIEr0o JWH3Y MO NPOU3BOJBHBIM YIJIOM K €€ TIJaBHOU
ontuyecko ocu. [loctpoenne n3o0paxeHuit TOUKHU U OTpe3Ka MPsIMO B COOMpAroLuX U
paccenBaIIMX JUH3aX U UX CUCTEMaX.

OnTtuyeckue mpubopel. Paszpemaromasi crnocoObHocTh. ['na3 kak onTuueckas
CUCTEMA.

[Ipenensl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. UHTepdepenius cBera. KorepeHTHbIE WCTOYHHKHU. Y CIIOBUS
HAOIOCHUS MaKCUMyMOB M MHHMMYMOB B WHTEP(PEPEHIIMOHHONW KapTHHE OT JBYX
KOTEPEHTHBIX UCTOYHUKOB. [Iprmepsl kKitaccnyeckux HHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus ceta. Judpakiuonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX
MaKCUMYMOB IpH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKIIMOHHYIO PEIIETKY.

[Tonmgapu3zanus ceera.

TexHuueckre yCTpOMCTBa U TEXHOJIOTMUYECKUE IPOLECCHI: OUYKH, JIyIIa, [IEPUCKOII,
doToamnmapaT, MHUKPOCKOI, TMPOEKIUOHHBIN amnmapar, MPOCBETICHUE OITHUKH,
BOJIOKOHHAsSI OIITHKA, TU(PpaKIIMOHHAS PEIIETKA.

Jlemoncmpayuu

3aKOHBI OTPAKEHUS CBETA.

HccnegoBanue npeinoMiIeHus CBETA.

Ha6nronenue noaHoro BHyTpEHHET 0 OTpakeHusl. Mozesnb CBETOBOA.

Hccnenoanne xo/a CBETOBBIX MYYKOB Y€pe3 IIOCKOINAPAUIENbHYIO IUIACTHHY U
pU3MY.

Uccnenosanue cBOMCTB M300pakeHUH B JIMH3AX.

Mopnenn MUKpPOCKOIIa, TENECKONa.

Haobntonenue unrepdepeHinm ceera.

Ha6nronenue BeTOB TOHKHUX TIJIEHOK.

Hab6nronenue nudpakium ceera.

N3yuenue auppakinoOHHON pEeETKY.

HaGnronenue nupakiinOHHOTO CIIEKTpA.

Habmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[TpumeHeHue NoISIpOUI0B JJIsl U3YYCHUSI MEXaHUUECKUX HAPSIKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMuKym

N3mepenue mokaszaTelns MpeioMIISHUS CTEKJIaA.

HccnenoBanue 3aBUCHMMOCTH (DOKYCHOTO PACCTOSIHUS OT BeIecTBa (Ha MpUMeEpe
JKUJIKUX JIUH3).

N3mepenre poKyCHOTO PaCCTOSIHUS pacCEUBAIONTUX JIMH3.

[Tomydyenue n300pakeHUs B CHCTEME U3 TIJIOCKOTO 3epKaja U JTUH3HI.

[Tomy4yenue n300pakeHus B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TenecKOMMUeCKuX CUCTEM.

Hab6nronenue nudpakimm, naTepdepeHIimm 1 noaspru3alun CBeTa.

HSY‘ICHI/IG IoJiAprn3aluu CBETA, OTpa)KéHHOI‘O OT IMOBCPXHOCTHU AUDJICKTPHKA.
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N3ydenne naTepEepeHITMH JIa3ePHOT0 U3TYUCHHS Ha IBYX IIEIIAX.

HaGnronenue nucniepcum.

Hab6nronenue u ucciaenoBanne AudpakiimOHHOTO CIIEKTpA.

W3mepenue TMHBI CBETOBOW BOJIHBI.

[Tony4yeHne cHekTpa H3IyYEeHUS CBETOAUOJA MPH TOMOIM JAU(DPAKIIMOHHOM
PELLETKH.

Pa3znen 6. OcHOBBI cHIENHAJIBHOI TEOPHH OTHOCUTEIbHOCTH

['panuibl NPUMEHUMOCTH KJIacCM4yeckoil MexaHuku. IlocTynmarsl cnennanbHON
TEOPUH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBan. IIpeoOpazoBanus Jlopenma. YcioBue
NPUYUHHOCTUA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE BpPEMEHH U
COKpAILCHUE JIJTMHBI.

DHeprus 1 UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CB43b MACCHI C JHEPTUEN U UMITYJILCOM PENSATUBUCTCKOW YACTUIIBI. DHEPIUs OKOS.

TexHHdeckre YCTPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3aPSXKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPaKmMuKym
OmnpeneneHrne UMITyJIbCa M 3HEPTUU PEATUBUCTCKUX 4YacThll (1o ¢oTorpadpusm
TPEKOB 3aPSKEHHBIX YaCTUL B MATHUTHOM I10JI€E).

Pasznen 7. KBanroBasi pusuka
Tema 1. Kopnyckynapno-6011060it oyanusm

PaBHOBecHOE TemioBOE U3NydeHUE (M3ydeHue abCOIIOTHO Y€PHOTO Tesa). 3aKoH
cMeuieHusa Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJILC (POTOHA.

®ororpdexr. Omnwitet A.I'. CronetoBa. 3akonbl ¢GoTodddexra. YpaBHeHue
Oitamreiina s potodddexra. «KpacHas rpanuiia» potorddekra.

JlaBnenue cBera (B 4YaCTHOCTH, JaBJICHHE CBETa Ha aOCOIIOTHO MOTJIOMIAOIIYIO U
a0CoJIFOTHO OoTpakaroIIyro nmoBepxHocTh). OnbiThl [1.H. Jlebenera.

BonnoBble cBoicTtBa yactul. Bomubsl ne bpouns. [{nuuHa BonHbl ae bpoiis u
pa3Mepbl 00JIaCTU JIOKAJIM3AIMU JIBIDKYIIEHCS 4YacTuilbl. KopryckymsipHO-BOJIHOBOM
nyanusM. {udpaxiiyst 2JIeKTpOHOB Ha KpUCTasIax.

Crnemnduka wusmepennii B MuKpomupe. COOTHOIIEHUS HEONpeneaEHHOCTEH
I'eiizenbepra.

TexHuyeckrue yCTPOWCTBA M  TEXHOJOTHUYECKHUE IIPOLIECCHI:  CIEKTPOMETD,
dboTorneMeHT, POTOAATUNK, TYHHETHHBIM MUKPOCKOII, COJTHEYHAs 0aTtapesi, CBETOIUO.

Jlemoncmpayuu

®otorh(hexT Ha yCTaHOBKE C IIMHKOBOM MJIACTUHOM.

Uccnenosanue 3akoHOB BHElTHETO GhoToddhdekTa.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBJICHUS MTOJTYIIPOBOTHUKOB
OT OCBELLIEHHOCTH.

CBeToauo.
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Conneuynas Oatapes.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsi, NPaAKMUKyM
HccnenoBanue poropesuctopa.
N3mepenne nocrosiuHoi [lnanka Ha ocHOBe uccienoBanus porordpdexra.
UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOIUO]] OT HAMPSKEHUSL.

Tema 2. @uzuxa amoma

OneITel MO HCCIAEAOBAaHUIO CTpOoeHHs artoma. llmaHerapHas wmonens aroma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u mornomeHue (POTOHOB MpHU MEpexoAe aroma
C OJTHOTO YPOBHS S3HEPTUH HA IPYTOM.

Bunb! ciektpoB. CHekTp ypOBHER 3HEPTUM aTOMa BOJIOPOJA.

CrioHTaHHOE U BBIHYKJICHHOE U3JIy4YeHHE cBeTa. Jlasep.

TexHHUecKue yCTpONCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: CIIEKTPAJIbHbIN aHAIN3
(CTIEeKTpOCKOII), J1a3ep, KBAHTOBBIM KOMITIBIOTED.

Jlemoncmpayuu
Mopens onbita Pezepdopra.
HaGnronenue nuHenvaTsixX CIIEKTPOB.
VY CTpoiCTBO U IEMCTBUE CUETUYMKA HOHU3UPYIOIIUX YACTHII.
OnpeneneHue JJIMHBI BOJIHBI JIA3EPHOTO U3ITyYEHHUS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsl, NPaAKMuKym

Ha6nronenue nuHelyaToro CrexkTpa.

UccnegoBanne cnekTpa pa3peKEHHOTO AaTOMApHOrO0 BOJOPOAAa W HU3MEPEHHUE
nocrosiHHoM Punbepra.

Tema 3. Duzuxka amomnozo a0pa u 31eMeHmMAPHLIX YACMUY,

Hyxknonnas monens siapa I'eiizenoepra—MBanenko. 3apsia siapa. MaccoBoe 4ucio
anpa. N30Tomsl.

PannoaktuBHOCTh. Anb(ha-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBIN OeTa-pacra.
['amMmma-uzinyuenue.

3aKOH paJMOAaKTUBHOIO pacnana. PagnoakTuBHbIe M30TONBI B pupoae. CBoMcTBa
VOHHU3UPYIOIIETO0 M3JIydyeHUs. BiusHME paavOaKTHUBHOCTH Ha JKHUBBIE OPraHU3MBL.
EctecTBenHbIil ¢hoH uznyuenus. [Jozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. SnepHbie cuibl. Jlepekt Macchl sipa.

Anepusie peakuuu. JleneHue u cuHTe3 saep. AnepHeie peakTopbl. [IpoGiembr
YIPABJISIEMOr0 TEPMOSAEPHOIO CHUHTE3a. DKOJIOIMYECKUE ACTEKTHI Pa3BUTHS SACPHOU
DHEPIrEeTUKH.

Mertonpl perucrpauuu u MCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTUL.

@yHIaMEHTAIbHBIE B3aUMOJICHCTBUSA. baprOHBI, ME30HBI U JICIITOHBI.
[IpencraBnenne o CtannaptHoi Moaenu. KBapk-riatooHHast MOJIE€b aJpOHOB.

®wusuka 3a npeaenamu CranaapTHON Mojenu. TémHast MaTepust U TEMHAs SHEPTHUSL.
EnunncTBO u3nyeckoil KapTUHBI MUpA.
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TexHnueckne yCTPOWCTBA M TEXHOJIOTMYECKHE IMPOLECCHL: AO3UMETP, Kamepa
Buinbcona, siiepHbIil peakTop, TepMOSAEPHBIA peakTop, aToMHas OomM0Oa, MarHUTHO-
pe3oHaHCHas ToMorpadus.

Yuenuueckuii sxcnepumenm, 1abopamopHuvle pabomul, NPAKMUKYM
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).
HccnenoBanue painoakTUBHOTO (DOHA C MCTIOIH30BAaHUEM JJO3UMETPA.
N3ydenne morsomnieHus 0eTa-4acTUl] ATFOMHHHUEM.

Pa3nen 8. DjieMeHTHI ACTPOHOMMU U ACTPOPU3UKHU

Otanbl pa3BUTUSL acTpoHOMUHU. lIpukiiamHOoe W MHUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMHH. [IpMEeHUMOCTh 3aKOHOB (PU3UKH JIs1 OOBICHEHUS MMPUPOABI KOCMHUYECKUX
OOBEKTOB.

MeTo1bl aCTpOHOMUYECKUX HCCaeA0BaHn. COBPEMEHHBIE ONITUYECKUE TEIECKOIIBI,
paaruoTeIeCKOIbl, BHEaTMOC(hEepHAst aCTPOHOMHMS.

Bup 38€3nH0r0 HeOa. Co3Be3us, ApKUe 3BE3/IbI, TUTAHEThI, UX BUJIUMOE JIBUKEHUE.

ConHeuHas cucTeMa.

Counnne. Conmueunast akTUBHOCTh. McTounuk s3Heprun CoJHIa U 3BE3.

3BE3BI, UX OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpaJbHBIM KJiacC —
CBETUMOCTBY». 3BE31bl TJIABHOM MOCJICAOBATCILHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]1 TJIAaBHOW MOCJIENOBATEIBHOCTH. BHYTpeHHEE CTpOeHUE 3BE3.
CoBpeMEHHBIE MPEJICTABICHUS O MMPOUCXOXKICHUH 1 3BOIONMU COJHIA U 3BE3T. DTambl
JKU3HHU 3BE3]I.

Muieunsiii [TyTs — Hama I'anaktuka. [Tonoxenue u aeuxenre CosHiia B ['anakTuke.
Turnel raiakTuk. PaguoranakTuku u kBazapbl. YEpHbBIE ABIPHI B sipaxX rajlakTHK.

Bcenennas. Pacummipenne Bceenennoit. 3akon Xa0O06sa. Pazberanue rajaakTHK.
Teopus bonbsmoro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas ctpyktrypa Beenennoil. MeTaraiakTuka.

Hepeménnrie mpobieMbl aCTPOHOMUM.

Yyenuueckue nabnooenus
HaOntonenust 3BE3mHOr0 Heba HEBOOPYKEHHBIM TJIA30M C  KCIOJIb30BAHHEM
KOMIIBIOTEPHBIX TPUIOKEHUN ISl ONpENeSICHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3Be3us1 CEBEPHOTO MOTyIIapus U IPKUE 3BE3IBI.
Habmronenus B Teneckon JIyHbl, T1aHeT, TYMAHHOCTEHN U 3BE3THBIX CKOTUICHUH.

Pu3nyecKuil NPAKTUKYM

Crioco6bl u3MepeHus (PU3NYECKUX BEITUYMH C HCIOJIH30BAHMEM AaHAJIOTOBBIX H
U(POBBIX HU3MEPUTETBHBIX MPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE TMOTPEIIHOCTH HM3MEPEHUN (PU3NYECKUX BEIUYHUH.
OueHka rpaHull NOTrPEUIHOCTEM.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUMN, HMCCIEOBAHUI 3aBUCUMOCTEH (PUBHMUECKUX
BEIIMYMH, TIPOBEpKA TPEIJIOKEHHBIX TUIMOTe3 (BBIOOp u3 paboOT, OMUCAHHBIX
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B TEMaTHMUYECKHUX pa3jenax «YUEeHUYECKHIl OSKCIEpUMEHT, JabopaTopHble padoThl,
PAKTUKYM» ).

O0o0marnee NOBTOPpeHUE

O0o00meHne U cuctemMaTusalus CoJAEp)KaHus pas3fesnoB Kypca «MexaHukay,
«MonekynsipHas (pu3uKka U TEpMOAMHAMUKA», «JEKTpoauHaMuka», «Konebanus u
BOJIHBI», «OCHOBBI CIIELMATBHON TEOPUH OTHOCUTEIbHOCTH», «KBaHTOBast ¢uznkay,
«DIIEeMEHTHI aCTPOHOMUU U aCTPODUZHKI.

Ponb ¢pu3nku 1 aCTpOHOMUN B SKOHOMUYECKOM, TEXHOJIOTUYECKON, COLTUAIBHOMN U
THYECKOH chepax NeATeIbHOCTH YelOBEKa, POJb U MECTO (PU3UKU U aCTPOHOMUU
B COBPEMEHHOM  Hay4yHOHM  KapTMHE  MHpa,  3HAUEHUE  OIHUCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTENIBHOM M MPOTHOCTHYECKOW (yHKIMI (uzndeckoin
TEOpUH, POJib PU3NUYECKOW Teopuu B (POPMHUPOBAHUM MPEACTABICHUN O (PU3NYECKOU
KapTUHE MHpA, MECTO (PU3NYECKOM KAPTUHBI MHUpAa B OOLIEM psy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MesxknpeaMeTHbIe CBA3H

Nzyuenne kypca ¢uszuku yriyonéHHoro ypoBHa B 11 kmacce ocyuiecTBisercs
C YYETOM COJIepPIKATEIbHBIX MEKIIPEAMETHBIX CBA3EH ¢ KypcaMu MaTeMaTUKH, OUOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

MesicnpeOmemnoie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEmMO008 HAYYHO20
no3nanua: SBICHUE, HAYYHBIN (pakT, runote3a, pusnueckas BEIMUYUHA, 3aKOH, TEOPUS,
HaAOJIIOJIEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJENIb, H3MEPEHUE, MOrPEUIHOCTH
U3MEPEHU, U3MEPUTENbHBIE PUOOPHI, I poBas JadbopaTopusi.

Mamemamuxa: Pemienue cucteMbl ypaBHEeHUN. TpuroHomeTpudeckue GyHKIIUU:
CUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO.
BekTopel U HMX OpOEKUMHU HAa OCH KOOPJIUHAT, CJIOKEHHE BEKTOpOB. [Ipom3BoaHbie
aneMeHTapHbIX QyHKIMH. [Ipu3Haku nogo0ust TpEyroJbHUKOB, ONPEAEICHNE IO
I0ckuX puryp u oobEMa Te.

Buonozus: >nexTpudecKkue sIBICHUS B )KUBOU MPUPOJIE, KOJIeOATEIbHBIC IBHKCHHUS
B KMBOM NPUPOAE, SKOJOTMYECKHE PHUCKU MpPU MPOU3BOACTBE HIIEKTPOIHEPTHUH,
AJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOWIEeW Cpeibl, YJIbTpa3ByKOBasi TMArHOCTHKA
B MEJIUIIMHE, ONITHYECKUE SIBJICHUSI B )KUBOU MIPUPOJIE.

Xumusn: CTpPOCHUE aTOMOB U MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTypa TBEPABIX Te,
MeXaHU3Mbl 00pPa30BaHUS KPUCTATMYECKON PEIETKU, CIIEKTPaIbHBIN aHAN3.

T'eozpagpusa: marnuTHBIE TIOMIOCA 3€MIIM, 3aJI€KW MarHUTHBIX pyl, (GOTOCHEMKA
3eMHOM MMOBEPXHOCTH, cercMorpad.

Texnonocua:  TPUMEHEHHWE  IIOCTOSIHHBIX  MAarHuUTOB,  3JIEKTPOMAarHUTOB,
ANEKTpOJBUTATENb SIKOOM, TeHEPATOP MEPEMEHHOI0 TOKa, UHIYKIIMOHHAS TIe4b, TUHUU
ANIEKTpoIiepeaay, 3JIEKTPOJBUraTelb, pajaap, pPaaIuoNpUEMHHK, TEJIEBU30pP, AHTECHHA,
tenedon, CBU-nieup, ynpTpa3ByKoBasi JUarHOCTHKA B TEXHUKE, IPOSKIIMOHHBIN ammapar,
BOJIOKOHHAsl ONTHKA, COJHEYHas Oarapesi, CIyTHUKOBbIE NPUEMHMKH, sI€pHas
DHEPreTHKa U 3KOJOTMYECKHUE ACTIEKTHI €€ Pa3BUTHSL.
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IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «Du3MKay HJOJKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOy4arolmuxcs  PYKOBOACTBOBATHCSA
chOpMHUPOBAHHON BHYTPEHHEH TMO3MIMEH JIMYHOCTH, CHUCTEMOM  IEHHOCTHBIX
OpHUEHTAIMH, TO3UTUBHBIX BHYTPEHHUX YOEKACHUIN, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
IIEHHOCTSIM POCCHICKOT0 OOIIECTBa, paCIIMpPEHHE KU3HEHHOTO OIMbITa U OIbITa
JNEATEIBHOCTH B TIPOLIECCE pPEANN3alMM OCHOBHBIX HAMNPABICHUN BOCIHUTATEIBHOU
NEeSATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHcKOro BOCHUTAHUA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON TMO3UIIMU OOYYAIOMIETOCS KaK aKTHUBHOTO
Y OTBETCTBEHHOT'O YJIEHA POCCUICKOTO O0ILIECTBA;

MIPUHATHE TPaJIUIMOHHBIX 00111€UeTIOBEUECKUX T'YMaHUCTUYECKHUX
Y IEMOKPAaTUYECKUX LICHHOCTEM;

FOTOBHOCTb BECTH COBMECTHYIO [EATEIIBHOCT B HHTEpPECAX TIPAKIAHCKOIO
oOIIECTBa, y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHHUE B3aUMOJCHUCTBOBATH C COLMAIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HUX
GYHKIUSAMH 1 HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTAPHOM U BOJIOHTEPCKOU JESTEIBHOCTH;

2) MaTPHOTHYECKOTO BOCITUTAHMSA:
c(hOpPMHUPOBAHHOCTh POCCUMCKON IPaKIAHCKOW UIEHTUYHOCTH, TATPUOTU3MA;
LHEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTH)KEHUSAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPAaBCTBEHHOT'0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMi0 ¥ TPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSACH HA MOPAJIBLHO-HPABCTBEHHBIE HOPMbI M ILEHHOCTH, B TOM YUCIIE
B JICATEIILHOCTH YUYEHOTO;

OCO3HAHME JTUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOWIMBOTO OYAYIIEro;

4) 3CTeTHYeCKOro BOCIIUTAHUSI:
3CTETHYECKOE OTHOIICHUE K MHUPY, BKJIIOYAsk 3CTETHKY HAYYHOTO TBOPYECTBA,
npucyiero (GU3NYecKoil HayKe;

5) TpyaoBoro BoCnuTAHMS:

UHTEPEC K pasIudHbiM chepaM NpodecCHOHATBLHON IeATeTLHOCTH, B TOM YHCIC
CBSI3aHHBIM C (PM3UKON M TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIM BBHIOOp Oyaymien
npodeccuu 1 peaanu30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIJIAHbI,
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TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHHUIO B 00J1ACTH (PU3UKHU
Ha IPOTSHKEHUN BCEH JKU3HU;

6) IK0J0TrNYeCcKOro BOCHUTAHMSA:

c(OPMUPOBAHHOCTH IKOJIOTHUECKOHN KyIbTYphI, 0CO3HAHUE TII00ATBHOTO XapaKTepa
HKOJIOTUYECKUX MPOOIIeM;

TUIAHUPOBAHKE U OCYIIECTBICHHUE JCHCTBHI B OKPYXKAIOIIECH cpe/ie Ha OCHOBE
3HAHMS 1eJICH YyCTOWYHBOTO Pa3BUTHS YEJIOBEUCCTBA;

Pacmmipenue ombITa NesSTENbHOCTH 3KOJOTHYECKOW HANpPaBICHHOCTH HAa OCHOBE
VMCIOINXCSI 3HAHUH 10 (PU3MKE;

7) MEeHHOCTH HAYYHOTO MO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuUTHA PU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAYYHOW NI€ATEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YyUEHHUS
GU3MKM  OCYIIECTBIATh  HPOEKTHYHD U HCCJIENOBATENbCKYIO  JIEATEIbHOCTD
WHIUBUYAIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTesibHbIe YHUBEpPCAJbHbIE Y4eOHbIEe NeCTBUS
ba3oBble Jloruyeckune 1eMCTBUSA:

CaMOCTOSTENbHO (GOPMYIUPOBATh M aKTyaJIM3UPOBATh MPOOJIeMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAENATH LEIU AEITEIbHOCTH, 3a/1aBaTh [TAPAMETPBI U KPUTEPUHU UX JOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pacCMaTPUBAEMBIX (DU3UUECKUX
SABJICHUSX;

pa3pabarbiBaTh IUIAH peLICHUs] TPOoOJeMbl C YU4E€TOM aHaIM3a HUMEIOIIUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKU MTOCIEACTBUM IESITEIBHOCTH;

KOOPAUHUPOBATH U BBIMOJHITE pabOTy B YCIOBHUSX PEaIbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBHA.

BJaJeTh HAay4YHOHM TEPMHUHOJOTHEH, KIIOYEBBIMUA TMOHATUSMU U METOJaMH
(bu3nYecKoil HayKH;

BJIa/IETh HABBIKAMHU Y4YEOHO-UCCIIEIOBATETLCKON W TIPOEKTHOW NeATeIHbHOCTH
B o0jacTu (PU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOUCKY
METOJIOB PEIICHUS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO PAa3TUYHBIX METOIOB
NO3HAaHMUS;

BJaJeTh BUJAMH JIEATEIbHOCTH IO TIOJYYEHUIO HOBOIO 3HAHUS, €ro
WHTEPIIPEeTalNY, IPe0OPa30BAHUIO U TIPUMEHEHUIO B PA3IMUHBIX YYEOHBIX CHUTYaIUAX,
B TOM YHCJIE€ IPU CO3JaHUH YU€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
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BBISBIISITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U aKTyaJH3UpOBaTh 3a7a4y, BbIIBUTaTh
TUIOTE3Y €€ pelIeHus, HAXOUTh apTyMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a7laBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHAU3UPOBATh IMOJyYECHHBIC B XOJAE PEIICHUs 3aJa4ll Pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX yCIIOBHSIX;

CTaBUTh W  (OPMYyJIHpPOBaTh COOCTBEHHBbIE 3aJaud B  00pa3oBaTeNbHOM
JeSITEILHOCTH, B TOM YHCJIE IPU U3YUYEHUH (PU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh IPHUOOPETEHHBII OTIBIT;

yMEThb MEPEHOCUTh 3HaHUS 10 (U3HKE B  MPAKTUYECKYI0  00IacTh
KHU3HEIeATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIE UJEH, IPEJIaraTh OPUrHHAIbHbIE TOAXO0/IbI U PELICHMUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIIUE aIbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmanumeii:

BJIQJIETh HABBIKAMHM  MOJy4YeHHs HMHPoOpMauu  (DU3UUYECKOTO  COAEpKAHUS
U3 MCTOYHHKOB pAa3HbIX THUIIOB, CaMOCTOSATEIbHO OCYILECTBIATh IIOUCK, aHaju3,
CUCTEMATH3allMI0 W MHTEPOpPETAalu0 HHPOpMAluU pa3IUuHbIX BUAOB U (Qopm
IIPE/ICTABIICHHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMaLIUY;

WCIIONIb30BaTh CPEACTBAa MH(GOPMALMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHN
B pEUICHHWH KOTHUTWUBHBIX, KOMMYHUKAaTUBHBIX ¥  OpraHM3aIlMOHHBIX 33134
c coOmoacHueM TpeOOBaHMK JProHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHCHBI,
pecypcocOepexeHusi, MpaBOBbIX M O3TUYECKHX HOPM, HOPM HH(OPMAIMOHHOU
0e3011acHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpX aHHs B Pa3IMYHBIX QopMmaTax c yuy€ToM
Ha3HAuYeHUs HMHPOPMALMU M LEJNEBOM ayJIUTOPHM, BBIOMpas ONTHUMAIbHYIO (QopMy
MIPEICTABICHUS U BU3YAIH3aLUU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBUS:

OCYIIECTBIATH OOIIEHHE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(DIUKTHBIX CUTYallUd U CMATYaTh KOH(QIUKTHI;

Pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEIICTB;

NOHUMATb U UCTIOJIb30BaTh MPEUMYILIECTBA KOMAHAHON U MHANBUAYAIbHOU pabOThI;

BBIOMPATh TEMATUKY U METO/IbI COBMECTHBIX ICUCTBUH C YIETOM OOIIMX HHTEPECOB,
Y BO3MOXHOCTEH KaXKJI0T0 YJieHa KOJUIEKTHBA;

MIPUHUMATh L€ COBMECTHOM IESTEIbBHOCTH, OPraHU30BbIBATh U KOOPAHMHUPOBATH
JIEUCTBUS M0 €€ TOCTUKEHUIO: COCTABIIATH IUIAH JCUCTBUN, PACIIPEIEIISITH POJIA C YIETOM
MHEHHUI Y4aCTHHUKOB, 00CYXJ1aTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OLICHHMBATh KauyeCTBO CBOETO BKJaJa M KaXJOr0 Y4YaCTHHKA KOMAaHIbl B OOLIMii
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;
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npemiaratb HOBBIC IIPOCKTbBI, OLOCHHUBATL HWACH C TIO3UIIMKM  HOBH3HBLI,
OPUTHHAJIBHOCTH, Hp&KTH‘-ICCKOﬁ 3HA4YUMOCTH,

OCYHCCTBIIATL ITIO3BUTHBHOC CTPATCTHUYICCKOC ITOBCACHUC B PA3JIMYHBIX CUTyaAllUAX,
IIPOABIIATE TBOPUCCTBO U B006pa}KeHI/Ie, OBITH WHHUIIMATHUBHBIM.

PerynsitTuBHble YyHMBepCaJibHbIe y4eOHbIC eHCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBIISITh ITO3HABATENIbHYIO JI€ATEIBHOCTh B  00JIacTH
(bU3MKN ¥ aCTPOHOMUH, BBISBIISATH IPOOJIEMBI, CTABUTH U (DOPMYIHPOBATH COOCTBEHHBIE
3aJ1a4u;

CaMOCTOSTENIbHO COCTaBIIATh IUJIaH PEUICHUS] pacUETHBIX M KAYeCTBEHHBIX 3a]1ad,
IUIaH  BBIMOJHEHUS MPaKTUYECKOM paboThl € Yy4ETOM HMEIOIIMXCA PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYalIHSIM;

paciupsaTh paMKU y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;

JieN1aTh OCO3HAaHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha c€0sl OTBETCTBEHHOCTh
3a pElICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHUIO U MPOSBICHUIO IPYIULHUHU B 00jacTh (U3UKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiIM, BHOCHUTh KOPPEKTHBBHI B JEATEIHHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJIa/IETh HABBIKAMU MTO3HABATENILHOM PEPIIEKCUU KaK OCO3HAHUS COBEPILIAEMbIX
JIEVUCTBUM U MBICIIUTENIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIOJIb30BaTh NMPUEMBI peIEKCUU ISl OLICHKH CUTYyallud, BIOOpa BEPHOIO
pEelIeHHS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 UX CHUKECHUIO;

MPUHAMATH MOTHUBBI U @pTYMEHTHI IPYTHX MPHU aHAIHU3€ PE3yIbTaTOB AEITEIbHOCTH;

MPUHUMATh ce0sl, MOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX MPU aHATN3E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPABO JAPYTUX HA OLIMOKH.

B mpouecce ROCTMXKEHUS JIMYHOCTHBIX pE3YyJIbTAaTOB OCBOEHUS IPOrPaMMBbI
1o U3MKE JIs1 YPOBHS CPETHETO 00IIEro 00pa3oBaHus y 00y4arOIuXcsi COBEPIIICHCTBYETCS
IMOYUOHANLHBIU UHMeNNeKm, TIPEAnoaraouuil cOpMUPOBAHHOCTS:

CaMOCO3HaHUs, BKIIIOYAIOMIETO CHOCOOHOCTh MOHHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIETh HANPABJIECHUS PA3BUTHSI COOCTBEHHOW SMOIMOHANIBHOU c(pepbl, ObITh
YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHUs, BKIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJIEHUE, CTIOCOOHOCTD aJalTUPOBATHCS K IMOLIMOHAIBHBIM
U3MEHEHUSIM U MPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

29



BHYTPEHHEW MOTHUBAIIMHU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKECHHUIO LU H
yCIieXy, ONTHMHU3M, HHUIIMATUBHOCTb, YMEHHE JCHCTBOBATh, MCXOJAS M3 CBOMX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAIOMIEH CIIOCOOHOCTh IIOHMMATh JMOIIMOHAIILHOE COCTOSHHE
JIPYTUX, YYUTBIBATH €T0 MPU OCYIIECTBICHUM OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO U
COIEPEKUBAHMUIO;

COITMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHHS
C IPYTUMH JIFOJIbMHU, 3800 TUTHCS, TIPOSBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

IHNPEAMETHBIE PE3YJIBTATBI

K koHiy o6ydyenus B 10 kiacce npeaMeTHbIC pe3yIbTaThl HA yTIyOJIEHHOM YPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH y 00OYHAIOIIUXCSI YMEHUI:

MOHUMATh pPOJib (PU3UKU B HPKOHOMHYECKOM, TEXHOJOTUYECKOH, IKOJIOTUYECKOH,
COIIMATILHON W ATUYECKON cepax NesTeNIbHOCTH 4YeJIOBEKa, pOjidb U MECTO (U3UKU
B COBPEMEHHOW  HAy4yHOM  KapTUHE  MHUpa,  3HAYEHUE  OMNHUCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOW M TMPOTHOCTUYECKON (QYHKIUN (PU3HUecKon
TEOPUU — MEXAHHUKH, MOJICKYJSIPHOW (PU3UKKM U TEPMOJUHAMUKH, POJIb (PU3MUECKOM
Teopuu B POPMUPOBAHUU TIPEJICTABIICHUN O (U3MUECKON KapTUHE MUPA;

pazinyath YCJIOBUS MPUMEHHUMOCTH Mojelie (Qu3nueckux Tel U MPOLECCOB
(s1BIEHMIT): MHEpLMATbHAS CUCTEMa OTCU€Ta, aOCOIOTHO TBEPAOE TEJO, MaTEepHAIIbHAS
TOYKAa, PaBHOYCKOPEHHOE [IBIDKEHHE, CBOOOJHOE TajeHue, aOCOJIOTHO YIpyras
nedopmaiiusi, abCONMIOTHO YIPYroe W aOCOJIIOTHO HEYINPYTroe CTOJKHOBEHUS, MOJACIH
rasa, )KUJIKOCTH U TBEPIOTO (KPUCTATUTMYECKOTO) TeJa, NCATbHBIN Ta3, TOUSUHBIHN 3apsi,
OJTHOPOJTHOE AJIEKTPUUECKOE MOJIE;

pasznuyaTh yCIOBHS (FpaHUIbl, 00JacTH) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB,
MOHMMATh BCEOOIIUNA XapakTep (QyHAaMEHTAJIbHBIX 3aKOHOB W OrPaHUYEHHOCTH
MCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH MEXAaHWYECKHE TMPOIECCHl U SIBJICHUSI, UCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS U 3aKOHbl MEXaHUKH (OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBIDKEHUA, (HOPMYJIbl KMHEMATUKU PAaBHOYCKOPEHHOTO JBMKEHUS, MpPeoOpa3zoBaHUs
["anuiiest 111 CKOPOCTH U TIEpeMENeHHs, 3aKOHbI HbI0TOHA, TPUHIIUIT OTHOCUTEIBHOCTH
[anunes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbl COXPAHEHUS UMIIyJIbCa H
MEXaHUYECKON SHEPruH, CBSA3b PaOOThI CUJIbI ¢ U3MEHEHHEM MEXaHWYECKOU HHEPIHH,
YCJIOBUSI paBHOBECHUSI TBEPIOTO TeJja), MPU OSTOM HCMOJIb30BATh MaTEMAaTHUYECKOE
BBHIPDAKECHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (U3UYECKUX 3aKOHOB:
npeodpazoBanuii ["anuiies,, BTOporo u Tpethero 3akoHoB Hel0TOHA, 3aKOHOB COXpaHEHUS
MMITYJIbCA U MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJIM3UPOBATh U OOBSICHSTH TETIOBBIC MPOLIECCHI U SIBJICHUS, UCIIOIb3Ysl OCHOBHBIC
nosioxkennst MKT 1 3akoHBI MOJIEKYIISIpHON (DM3UKHU U TEPMOJUHAMUKU (CBSI3b JIABJICHUS
WJICATbHOTO Ta3a CO CPEIHEM KUHETUYECKOW DHEPTUEW TEIUIOBOTO JBWKECHUA U
KOHIIEHTPAIMEN €T0 MOJIEKYJI, CBA3b TEMIIEPATYPhI BEIIECTBA CO CPEAHEN KNHETHUECKON
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JHEPruer TEIJIOBOrO JIBM)KEHHSI €ro 4YacTull, CBA3b JaBJICHUS HJACAIBHOIO Tas3a
C KOHILICHTPALUEN MOJIEKYJI M €T0 TEMIIEPATypoii, ypaBHEeHHEe MenaeneeBa—Kitanenpona,
NEPBBI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHS SHEPTUU B TEIIOBBIX IMPOLIECCAX),
IIPU 3TOM HCIOJIb30BaTh MATEMATHYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIOBHS
IIPUMEHUMOCTH YpaBHEeHHsI Menneneesa—Kiamnelipona,

aHAJIM3UPOBaTh U OOBSICHATH DJIEKTPUUECKHUE SIBJICHMS, HCIOJbB3YS OCHOBHBIE
MIOJIO’KEHUSI Y 3aKOHBI 3JIEKTPOAMHAMUKH (3aKOH COXPAHEHUS JEKTPUUECKOIo 3apsija,
3akoH KylioHa, IOTEHIIMAIBHOCTD AJEKTPOCTATUYECKOTO OIS, IPUHLIUI CYNEPIO3UIUN
AIIEKTPUYECKUX TOJIEH, IIPU 3TOM yKa3bIBasl yCJIOBHS MPUMEHUMOCTH 3aKkoHa Kyrnona, a
TAaK)K€ IPAKTUYECKH Ba)KHbIE COOTHOIICHMs: 3akOHbl Oma g ydacTKa Lenu U
JUIsL 3aMKHYTOM 3JieKTpuueckod nenu, 3akoH Jlxoyns—Jlenua, mpasBuna Kupxroda,
3aKoHbI Papanes s AIEKTPOIU3a);

ONKCHIBATh  (PUBMYECKHE TPOLUECChl M  SBJIEHUS, HCIOJIb3Ys BEJIUYHMHBL:
NepeMENICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Ja U CUCTEMBI TEJ, CHJIAa, MOMEHT
CWJIBI, JABJICHUE, NOTCHLMAIBbHAS DHEPrus, KUHETUYECKas DSHEpPrus, MeXaHU4ecKas
3Heprusi, paboTa CHJIbl, IEHTPOCTPEMHUTEIBHOE YCKOPEHHE, CHJIa TSXKECTH, CHIIa
YOPYTrOCTH, CHJIA TPEHUS, MOITHOCTb, SHEPTUSI B3aUMOJICUCTBHS Tena ¢ 3eMiI€il BOIU3H
e€ IMOBEPXHOCTH, DHEPrusl ymnpyroil nedopmanuu MOpyKUHBI, KOJIHMYECTBO TEIUIOTHI,
abCoIOTHasg TeMmIlepaTypa Tena, padoTa B TEPMOJIMHAMHKE, BHYTPEHHSS 3HEPrus
UJICATILHOTO OJHOATOMHOIO Ta3a, paboTa UJeanbHOIO ra3a, OTHOCUTENbHAS BIAXXHOCTh
Bo3nyxa, KIIJI waeanpHOro  TEIUIOBOTO  JIBUTATENs;  AJIEKTPUYECKOE  MOJIE,
HaIMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsl, HANPSHKEHHOCTh MOJII TOUYEYHOTO 3apsiia Wid
3apsSHKEHHOTO 1Iapa B BaKyyMe U B AMAJIEKTPUKE, MOTEHLMA 3JIEKTPOCTATUYECKOTO OIS,
Pa3HOCTh MOTEHUUAJIOB, JEKTPOABIKYLIAs CUJla, CUJIA TOKA, HANPSIYKEHHUE, MOLIHOCTb
TOKAa, JJIEKTPUUYECKAs] EMKOCTh IUIOCKOTO KOHAEHCATOpa, COIPOTHUBIICHUE yYacTKa LIETH
C TOCIIENOBAaTENIbHBIM M NAPALIENbHBIM COECIUHEHUEM PpE3UCTOPOB, JHEPrUs
AIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBACHATH OCOOEHHOCTH MPOTEKaHUS (PU3UYECKHX SIBICHUN: MEXaHUYECKOe
JBUKEHUE, TETUIOBOE IBMYKEHUE YACTHUI] BELIECTBA, TEINIOBOE pABHOBECHE, OPOYHOBCKOE
nBWKeHue, au@dys3us, HUCHapeHue, KUIEHWe W KOHJEHCAlus, IUIABICHHE U
KpHUCTaJUIA3aLus, HaIIPaBJIEHHOCTb TEIUIoNnepeauH, AIEKTPU3aLU TEN,
SKBUINOTEHIIMAIIBHOCTh TOBEPXHOCTH 3aPSKEHHOTO IIPOBOAHUKA;

IPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTH OAHOU (PM3HUECKON BETUUYHHBI OT JIPYroi
C UCIIOJIb30BAaHUEM IMPSMBIX HW3MEPEHUW, INPU 3TOM KOHCTPYHPOBATH YCTaHOBKY,
(bUKCUpOBATH pE3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BHJIE
rpa@ukoB ¢ y4€ToM aOCOJIIOTHBIX MOTPEIIHOCTEd H3MEPEHHH, Jenarb BbIBOJAbI
0 pe3ysbTaTaM UCCIIEIOBAHNUS;

IPOBOJUTH KOCBEHHbIE M3MEpeHUsl (PU3MUECKUX BEIIMYUH, NMPU ITOM BHIOUPATH
ONTUMAJbHBIA METOJ] M3MEPEHHs, OLICHUBAThb aOCOJIOTHBIE U OTHOCHUTEIbHBIC
MOTPENIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
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OPOBOJUTH ONBITBI 10 MPOBEPKE MPENJIOKEHHOW TUIOTE3bl: IIJIAaHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTaHOBKY, aHAJIM3UPOBATh MOJIYyYEHHbIE
pe3yJIbTaThl U AENIaTh BBIBOJL O CTATyCE MPEI0KEHHON THIIOTE3HI;

co0roaTh mpasuiia 0€30MacHOro Tpy/a MPH MPOBEAECHNUN UCCIIEIOBAHUN B paMKaxX
y4e0HOT0 HKCHEPUMEHTA, MPaKTUKyMa U Y4eOHO-HCCIEA0BaTENbCKOM U IMPOEKTHON
NESATEIIBHOCTH € HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemars pacy€THbIE 3aJaud C SBHO 3aJaHHOW M HESIBHO 3aJaHHOW (U3NYECKOU
MOJIEJIbIO: HA OCHOBAHUU aHaJIM3a yCJIOBHUs 0OOCHOBBIBAThH BBIOOP (PM3NUECKON MOENH,
OTBEYAIOLIE TpeOOBaHUAM 3a/1auil, IPUMEHATh (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU U
HOCTyJIaThl (PU3MYECKUX TEOPUM MpPU HCIOJIB30BAHUM MATEMaTHUYECKUX METO/0B
peumieHuss 3a1ay, IPOBOAWTH pacyéTbl Ha OCHOBAaHMM MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATH PE3YJIbTAThl U KOPPEKTUPOBATH METO/IBI PELIEHUS C YUYETOM ITOITYYEHHBIX
pe3yIbTaTOB;

pelaTth KauecTBEHHbIE 3a/aud, TPeOYIOIUE NPUMEHEHUs 3HAHUM M3 Pa3HbIX
pasnenoB Kypca (U3MKM, a TaKKe MHTErpaludd 3HaHUM U3 JPYruxX HpeIMETOB
€CTECTBEHHO-HAYYHOI'0 LHMKJIA: BBICTPAUBATh JIOTMYECKYIO LENOYKY PaCCyKICHUN
C OIIOPOI Ha N3YUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUA JJISl OOBSICHEHHS OCHOBHBIX IMPHUHIIMIIOB
paboOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOWCTB M TEXHOJIOTMYECKHX
IIPOLIECCOB;

OPUBOJUTH NMPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOekHBIX YUYEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B 0OBSICHEHNE MIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B Pa3BUTUE TEXHUKU
1 TEXHOJIOTHUM;

aHAJIM3UPOBaTh M OLIEHUBATh TOCIEACTBUS OBITOBOM M MPOU3BOACTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOW C (PU3MYECKUMHM MPOLECCaMHU, C MO3HUIMHA
HKOJIOTMYECKON 0€30MacHOCTH, IPEICTABIEHUI O pallMOHAIBHOM ITPUPOAOIOIB30BAHUH,
a TaK)K€ pa3yMHOM MCHOJIb30BaHNUU JOCTUKEHUI HAYKH U TEXHOJIOTUH JJIs1 JAJIbHEUILIErO
Pa3BUTHS YEJIOBEUECKOTO OOIIECTRA;

MPUMEHATh pa3IUyHble CcrocoObl paboTel ¢ uH(poOpManuendn QU3NYECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTHM, MpHU
TOM HCIOJIb30BaTh COBPEMEHHbIE HWH(POPMAIMOHHBIE TEXHOJOTMHM JUIsl TIOUCKA,
nepepaboTKM UM TPEeAbABICHHUS Y4YeOHOM U HAYYHO-TOMYJSIPHOW HH(POPMALIMH,
CTPYKTYPUPOBAHMSI W MHTEpIpETaud HHPOPMALMM, TMOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHYECKU aHAIM3UPOBATh MOJyd4aeMyt0 MH(POPMAIIMIO U OLICHUBATh €&
JIOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIIMXCS 3HAHUH, TaK M HA OCHOBE aHaIN3a HICTOYHUKA
uH(popmanuu;

OPOSBIISITH OPraHU3ALMOHHBIE U IIO3HABATENIbHBIE YMEHHUS CaMOCTOSTEIbHOIO
NpUOOpPETEeHUs] HOBBIX 3HAHMM B TMPOIECCE BBIMTOJHEHHUS MPOEKTHBIX M Yy4eOHO-
HCCIIeIOBATENbCKUX paldoT;

paboTath B rpyImie ¢ UCTIOJTHEHUEM PA3JIMYHBIX COLMAIBHBIX POJei, MIaHUPOBAThH
paboTy Ipynmbl, PalMOHAIBHO PACHpPENEATh ACSITENbHOCTh B HECTAHAAPTHBIX

32



CUTyalUsiX, aJ€KBaTHO OLICHMBATh BKJAJ KaXJ0I0 U3 yYAaCTHUKOB IPYIIIbI B PEILICHUE
paccMaTpuBaeMoM MPOOJIEMBbI;

NpOSBIATH MOTHBALMI0O K Oyaymiedl  mpodecCHOHaNbHONW — ACSTeNbHOCTU
10 CHEUAIBHOCTIM (PU3NKO-TEXHUYECKOTO MPO(UIIs.

K xonity o0yuenus B 11 kiiacce npeaMeTHbIC pe3yIbTaThl HA YTTyOJIEHHOM YPOBHE
JOJKHBI OTpa)kaTh C(HOPMUPOBAHHOCTh y O0YUaIOIIUXCSI YMEHU:

MIOHUMATh POJIb (PU3UKK B IKOHOMHUYECKOM, TEXHOJIOTMYECKOW, COIMAIBHON H
THYECKON cepax NeATeIbHOCTH YENOBEKa, pOJIb U MECTO (PU3UKUA B COBPEMEHHOMN
HAay4YHOM KapTHUHE MHPA, POJIb ACTPOHOMHUU B MPAKTHUECKOU AESITEIBHOCTH YEJIOBEKA U
JalbHENIIeM HAyYHO-TEXHHUYECKOM pa3BUTHH, 3HAYCHHE ONKCaTeNIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIBHOM M MPOTHOCTHYECKOW (yHKIMI (puznyeckoin
TEOPUH — DIIEKTPOJUHAMUKH, CHELUUAJIBbHOM TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOM
bu3uKky, poab GU3NUECKOW TeopuH B (POPMHUPOBAHUU MPEACTABICHUA O (PU3HMUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKOW KapTUHBI MUpa B OOLIEM POy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABIICHUN O IPUPOJIE;

paznuyaTh YCJIOBHS NPUMEHHUMOCTH MOJeNel (PU3NYECKUX Tel M IPOILIECCOB
(sABHEHUIT): OMHOPOJHOE DJIEKTPUYECKOE M  OJHOPOJHOE MArHUTHOE  MOJH,
rapMOHHUYECKHE KOJIEOAHUs, MAaTeMAaTUYECKH MasTHUK, WIACANbHBIA MPYKUHHBINA
MasITHUK, TapMOHUYECKUE BOJHBI, UCANbHBIA KOJEOATEIbHBI KOHTYp, TOHKAS JINH3A,
MoJieJiel aToMa, aTOMHOTIO s/Ipa U KBAaHTOBOM MOJIENIU CBETA;

pasznuyaTh yCiOBHs (FpaHMIbl, 00JacTH) TPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB,
NOHMMAaTh BceoOUMil xapaktep (yHAAMEHTAIbHBIX 3aKOHOB W OrPAHMYEHHOCTh
MCITIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIU3UPOBATh U OOBSACHATH SJIEKTPOMArHUTHBIE MTPOLIECCHI U SBJICHUS, UCTIOb3YS
OCHOBHBIE€ TIOJIO)KEHHMSI M 3aKOHBl 3JIEKTPOJMHAMHUKM U CHELHUAIbHOW TEOpUu
OTHOCUTEIBHOCTH (3aKOH COXPAaHEHMs 3JIEKTPUUYECKOro 3apsjia, cuia Ammepa, cuia
JlopeHnia, 3aKOH DBJIEKTPOMArHUTHOM WHAYKUWHM, npaBwio Jlenua, cBa3p J/C
CAaMOMHAYKIIMH B AJIEMEHTE JIEKTPUUYECKON LIETTH CO CKOPOCThIO M3MEHEHHS CUIIbI TOKA,
MOCTYJIaThl CIIEHUATIbHON TEOPUU OTHOCUTEIBHOCTH DUHIITEIHA);

aHAIU3UPOBaTh MU OOBACHATH KBAHTOBBIE MPOLIECCHl M SBJICHHS, HCIOJIb3Ys
MOJIOKEHUS! KBAHTOBOM (pu3uKM (ypaBHeHUE DiHIITEHA 115 poTtoaddekTa, nepBolil U
BTOpOM mocTynaTel bopa, mpuHIMI cOOTHOLIEHUs HeomnpenenéHHocren ['eiizendepra,
3aKOHBI COXpPAHEHUs 3apsA0BOr0 U MacCOBOT'O YKCENl U YHEPTUU B SIACPHBIX PEAKIMSIX,
3aKOH PaJUOAKTUBHOIO pacnaaa);

ONMKCHIBATh  (PUBMYECKHE TPOLECChl M  SBJICHUS, UCIHOJIb3Ys  BEIUYMHBIL:
HaMpsHKEHHOCTh  DJIEKTPUYECKOTO  MOJISl, MOTEHIMAT 3JEKTPOCTATHYECKOro  TOJI,
Pa3HOCTh MOTEHUHUAJIOB, JJIEKTPOJABWKYINAS CHUIA, HWHAYKIUS MAarHUTHOTO IIOJS,
MAarHUTHBIM TOTOK, cwia AMMepa, HWHAYKTUBHOCTb, JJIEKTPOJABIKYIIAS — CHIIA
CAaMOMHAYKIIMM, SHEPrUsi MAarHUTHOTO TOJIsi MPOBOJHHUKA C TOKOM, PENSTUBUCTCKUUN
UMITYJIbC, TIOJIHAS DHEPTUsl, SHEPTUs MOKOS CBOOOJHON YaCTHUIIbI, SHEPTUS U UMITYJIbC
(oTOHA, MaCCOBOE YUCIIO U 3aps] siApa, SHEPTUS CBSI3U s/1pa;
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OOBACHITH OCOOEHHOCTH MPOTEKaHUS! (PUINYECKUX SIBICHHM: AJIEKTPOMArHUTHAs
WHYKIUS, CAMOUHIYKIIMS, PE30HAHC, UHTEPPEPEHIIMS BOJH, TUMPaKIUs, JUCTIEPCHS,
MOJTHOE€ BHYTPEHHEE oTpaxkeHue, (orolrnekrpuueckuit addext (hororddexr), anbda-
u Oera-pacmajbl g1ep, raMmma-u3aydeHue sjaep, pu3ndeckre NpUHIMIBI CIIEKTPAIIBHOTO
aHanu3a u padoThI Jlazepa;

ONPENEIIATh HAIPABIECHNE UHAYKIIMA MATHUTHOTO MOJISI TPOBOJIHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JIopeHna;

CTpPOUTh H300paK€HUE, CO37aBacMOE€ IUIOCKAM 3€pKajioM, TOHKOW JIMH30H, M
pPacCUUTHIBATH €T0 XapaKTEPUCTUKY;

MPUMEHSTh OCHOBOTOJIATAIONINE ACTPOHOMUYECKUE TOHSTHS, TEOPUU U 3aKOHBI
JUIsl aHamM3a M OOBACHEHHS (DU3MYECKUX TIPOIECCOB, MPOMCXOMSIMMX B 3BE37aX,
B 3BE3/THBIX CUCTEMAX, B MEXKTAJTAKTUUECKOM cpefie; ABUKEHNS HEOESCHBIX T, SBOJIOLINU
3BE31 M Beenennoi;

MPOBOAUTH UCCIEAOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIMUMH C UCIIOIBb30BAHUEM
NPSMBIX U3MEPEHUH, P ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (U3MUECKUX BEIMYUH B BHAE TpadUKOB C y4ETOM
aOCOJIIOTHBIX ~ MOTPEIIHOCTEH HW3MEPEeHHM, JeNlaTh BBIBOJABI MO  pe3yjibTaTam
UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHbIE H3MEpEHUsl (HU3MYECKUX BEIUYWH, MPU STOM BBIOMPATh
ONTUMAJIbHBIA METOJ HM3MEpPEHUs, OIICHMBAaTh aOCOJIIOTHbIE H OTHOCHUTEIIbHBIE
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHHIA;

IPOBOJMUTH ONBITBI MO TMPOBEPKE NPEAJIOKEHHOW TUIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, aHATM3UPOBATH MOJTYYCHHbBIC
pEe3yAbTaThl U AeNaTh BBIBOJ O CTATYCE MPEIJI0KEHHON THIIOTE3bI;

ONUCBHIBATh METO/IbI MOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUK;

co0JiroAaTh MpaBuiia 0€30MacHOr0 TPy/Aa MPHU MPOBEJCHUN UCCIICIOBAHUI B paMKax
y4eOHOr0 HJKCIEePUMEHTa, MPAKTUKyMa U Y4eOHO-UCCIIEIOBATEILCKON M MPOEKTHOM
JEATEIBHOCTH C MCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB M J1aDOpPAaTOPHOTO
000opy10BaHUS;

pemath pacuy€THBIC 3a7a4M C SBHO 3aJaHHON M HESBHO 3aJlaHHOW (DU3WUYECKOM
MOJIETIBIO: HA OCHOBAHUY aHAIN3a YCIIOBUS BBIOMPATh (PU3NUECKUE MOJICIIN, OTBEUAIOIIINE
TpeOOBaHMSIM 3a7a4M, TPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTA U TOCTYJIaThl
bU3MYEeCKUX TEOpUil TIPHU HCIIOIH30BAHUM MATEMAaTUYECKUX METOJIOB pEUIeHUs 3ajad,
MPOBOJAUTH PACUEThl HA OCHOBAaHUU UMEIOIIUXCS JAHHBIX, AHAIM3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATH METO/bI PEUIEHUS C YYETOM MOITYUYEHHBIX PE3YJIbTATOB;

pemaTh KauyeCTBEHHBIE 3a/laud, TPeOyrollue NPUMEHEHUS 3HAHWW W3 Pa3HbIX
paszenoB Kypca (U3MKH, a TakkKe HWHTETpallM¥ 3HAHWK W3 JPYrHUX TNPEIMETOB
€CTECTBEHHO-HAYYHOI'0 I1IMKJa: BBICTPAUBATh JIOTHYECKYIO LEMOYKY PACCYKICHHM
C OTMOPOM HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH M (PU3UUECKUE SIBJICHHUS;

WCIIOJIh30BaTh TEOPETUYECKUE 3HAHUSA i1 OOBSICHEHHS OCHOBHBIX TMPUHIIUIIOB
paboThl HU3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTUUYECKUX
IIPOLIECCOB;
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OPUBOJUTH NPUMEPHI BKJIAJa POCCUUCKUX M 3apyOexHBbIX YUYEHBIX-(PU3UKOB
B Pa3BUTHE HayKH, B 00BSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKHU
U TEXHOJIOTHUM;

aHAIM3UPOBaTh M OICHUBATh TMOCIEACTBUS OBITOBOM U TMPOW3BOJICTBEHHOU
NESATEIbHOCTH 4YEJIOBEKa, CBS3aHHOW C (PU3MUECKUMHU MPOLECCaMU, C TO3UIIMMA
HKOJIOTMYECKON 0€30MacHOCTH, MPEACTABICHUN O pallMOHAIIBHOM MPUPOIONOIB30BAHNH,
a TaK)Ke pa3yMHOM HCHOJIb30BaHUU JOCTUKEHUN HAYKHU U TEXHOJIOTUH JIJIs1 TalIbHEUIIEro
Pa3BUTHUS YEJIOBEUECKOT0 OOIIECTBRA;

NPUMEHSATh Ppa3M4HbIe CIMOCOOBl paboThl ¢ HHPOpMAIHMEel (U3NYECKOTO
COJIEp)KaHUsI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIMOHHBIX  TEXHOJOTHIA,
IpU 3TOM HCIOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC TEXHOJOTHUHU JJIsl TOMCKA,
nepepaboTKi ¥ TPEAbSBICHUS Y4YeOHOW ¢ Hay4YHO-TIOMYJISIpHOW uWH(bOpMaIH,
CTPYKTYpPUPOBAHUSI M HHTEpHOpeTaluu WHOOpPMALMK, MOJYYCHHOM W3 Pa3IUYHBIX
MCTOYHHUKOB, KPUTUYECKU aHAIU3MPOBATh MOIy4aeMyl0 MH(OPMAIMIO U OLEHUBATH €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIINXCS 3HAHUM, TAK U HA OCHOBE aHAJIN3a UICTOYHHUKA
uH(popManuu;

INPOSIBIISAITh OPraHU3AILMOHHBIE W ITO3HABATEIBHBIE YMEHHSI CaMOCTOSITEIBbHOIO
NpUOOPETEHUS] HOBBIX 3HAHMM B TMPOIECCE BBIMOJHEHUS MPOEKTHBIX M Yy4eOHO-
HCCIIEIOBATENbCKUX paldoT;

paboTaTh B rPYIIE C UCIOTHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TpyNIbl, pAIMOHATIBLHO pPACHPEEIsaTh JEATeIbHOCTh B HECTaHAAPTHBIX
CUTyalusX, aJleKBaTHO OIIEHMUBATh BKJIQJ KaXXJOTO M3 YYACTHUKOB IPYMIbI B PEIICHUE
paccMaTpuBaeMOi MpoOIeMBbI;

NPOSBJISITH MOTHUBAIMIO K  Oyaymed  mnpodeccuOHaIbHOM  IESITENIbHOCTH
IO CTIEIIMAIBHOCTSM (PU3UKO-TEXHHUYECKOTO MPOUIIS.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Haumenosanue
No KommuectBo OCHOBHBEIE BUEI JIEATEIILHOCTH
pa3/iesioB U TEM [IporpammHoOe coqepkaHue
/o 4acoB 00yYaroIIMXCs

y4eOHOro IpeIMeTa

Paznen 1. Hayuynblid MeTOx Il

O3HAHUS PUPOABI

1.1

Hayunsiit meton
IIO3HAHWS [IPUPOJIBI

6

®duzuka — pyHAaMEHTaIbHAs HayKa

o npupoje. Hayunsiit MeTO NO3HAHUSA
U METObl UCCIIEOBAHUS (PU3NUECKUX
SIBJICHU.

OKCIEPUMEHT U TEOpUs B MPOLECCE
no3HaHus npupozsl. Habmonenue u
AKCIIEPUMEHT B (PU3UKeE.

Cnioco0bl nu3mMepeHus pU3nIecKux
BEJTUYHH (aHAJIOTOBBIC U ITU(POBHIC
U3MEpUTETbHBIE TPUOOPHI,

KOMIIBIOTCPHBIC TaTYNKOBLIC CI/ICTGMBI).

[TorpentnocTn u3MepeHU HU3MIESCKIX
BETUYMH (a0CONIOTHAS U
OTHOCHUTENbHASA).

MopenupoBanue PU3NIECKUX SIBICHUIM
U TIpoIieccoB (MaTepuaabHas TOUKa,
a0COJIFOTHO TBEPIOE TEIIO, HacanbHas
J)KUJIKOCTh, UACaJIbHBIN I'a3, TOUCUHbBIN
3apsin). ['unoresa. ®usnyeckuil 3aKoH,

VYyacTtue B IUCKYyCCUU O POJIU
buznueckoit Teopun B HOPMHUPOBAHUH
IpeJICTaBICHUN 0 (PU3NUECKO KapTUHE
MUpa, MECTE (PU3NUECKON KapTUHBI
MUpa B 0011EM psAJly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEICTABICHUMA
O MPUPOJIE.

N3ydeHune NOHATUI «TUTIOTE3a»,
«puznueckuii 3aKoH», «puznyeckas
TEOPHUSI.

PaccmoTtpenue rpanul] mnpUMEHUMOCTH
(bU3UYECKUX 3aKOHOB.

CpaBHeHHE U3MEPEHUI (PU3NUECKHUX
BEJIMYMH MIPU MTOMOLIY aHAJIOTOBBIX U
U(QPOBBIX U3MEPUTETHLHBIX TPUOOPOB,
HaIpUMep, MPU U3MEPEHUHN CHITBI TOKA
HANPSDKEHUS B IIENH MOCTOSHHOTO TOKa
TIPH TTOMOIITM AHAJIOTOBBIX U ITU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB.
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TPaHUILbl €r0 MPUMEHUMOCTH.
dusnyecKas TEOpUs.

Ponb 1 MecTo pusuku B popMUpOBaHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA,
B IIPAKTHUYECKOM JAEATEIbHOCTH JHOEH

OcBoeHme criocoO0B OLIEHKH
IIOIPEIIHOCTEN H3MEPEHHM.

OcBOeHHE OCHOBHBIX MTPUEMOB PaOOTHI
¢ mudpoBoii TabopaTopueit o Gpu3nke,
HaIpUMep, MPU U3MEPEHUU (PUZNIECKUX
BEJIMYUH TIPH MTOMOIITH KOMITBIOTEPHBIX
JATYNKOB

Hroro mo pazaemy 6
Pa3gen 2. Mexanuka
2.1 | Kunemaruka 10 MeXxaHU4EeCKOE IBUKECHUE. [TpoBeeHE KOCBEHHBIX U3MEPEHUN

OTHOCUTENIBHOCTh MEXaHUYECKOTO
nBkeHus. CucreMa oTcyéTa.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHUKH.
Paanyc-BekTop MarepuanbHON TOUYKH,
€ro NPOEKIHNHU Ha OCH CUCTEMBI
KoopAuHaT. TpaekTopusi.
[Tepemernenue, CKOpOCTh (CpeaHsis
CKOpPOCTbh, MTHOBEHHASI CKOPOCTh) U
YCKOPEHUE MATEPUATILHOW TOYKH, UX
IIPOEKIMH HA OCH CUCTEMBI KOOPIUHAT.
CroxeHue nepeMeIieHnii U CI0KeHHe
CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE
MPSMOJIMHENHOE JBUKEHUE.
3aBUCHUMOCTh KOOPJIUHAT, CKOPOCTH,
YCKOPEHUS U IIyTU MaTEpUAIIbHON TOUKHU
OT BPEMEHH U UX TpaduKu.

MTHOBEHHOW CKOPOCTH U YCKOPEHHS
TeJa, B TOM YUCIIE YCKOPEHUS
CBOOOJHOTO MaJCHUs, TPOBEACHUE
MCCIIEIOBAHUS 3aBUCUMOCTEN MEXKIY
(bu3nyeCKUMHU BeIMUYMHAMU (IIyTH

OT BPEMEHU NPHU PABHOYCKOPEHHOM
JBUKEHHUH, IEpHoa 0OpalieHus
KOHMYECKOTO MASITHUKA OT €r0
apamMeTpOB) U OIBITOB IO MPOBEPKE
MPEIJIOKEHHON THUIIOTE3BI

IIPU U3YYEHNH PABHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO ABUKEHUS, IBMKCHUS
Tesa, OPOILIEHHOTO TOPU30HTAIBHO,
JBU>KEHUS TEJIa IO OKPYKHOCTH

C IOCTOSIHHOM MO MOZYJIFO CKOPOCTBIO.
Omnpenenenne abCOMOTHBIX U
OTHOCHUTEJBHBIX ITIOIPEIIHOCTEN
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CBobOoHOE TazieHne. Y CKOpeHue
cBOOOAHOTrO majieHus. /BrkeHue tena,
OpOILIEHHOTO MO/ YTIIOM K TOPU30HTY.
3aBUCUMOCTBH KOOPJAMHAT, CKOPOCTH U
YCKOPEHMS MAaTEPUAIIBHON TOUKH

OT BPEMEHH U UX IpaduKH.
Kpusonunennoe nsmxenue. /[pmxkenune
MaTEepUAIIBHON TOYKH IO OKPY’KHOCTH.
VYrnoBas u JInHEHas CKOpoCTh. llepuon
¥ 4yacToTa oOpalleHusl.
enTpocTpemuTenbHOE (HOPMAIBLHOE),
KacaTeJabHOE (TaHTeHIIUAIBHOE) U
IIOJIHOE YCKOPEHNE MaTepUaIbHON
TOYKH.

TexHuyeckue ycTporcTBa u
TEXHOJIOTHYECKHE MPOLIECCHI:
CIUIOMETp, ABUKEHUE CHAPSIIOB,
LIETIHbIE, [IECTepEHYATHIE U PEMEHHBIE
nepeaayu, CKOPOCTHbIC TUPTHI

U3MepeHU PU3NUECKUX BEIMYUH.
OneHka rpaHmIl MOrPEeMHOCTEMN.
N3yyenue Moieau CucCTeMbl OTCUETA,
CpPaBHEHME IYTEU, TPACKTOPH,
CKOPOCTEH JBUKEHUS OJTHOTO U TOTO ke
TeJa B pa3HbIX CUCTEMaX OTCUETA.
AHanum3 pa3HbIX CIOCOOOB
VCCIICIOBAHUS] IBVKCHHM.
PaccMmoTpenue nmpeaenbHoro nepexoua
Y U3MEPEHNE MTHOBEHHOU CKOPOCTH.
MonenupoBaHue npeodpa3zoBaHus
JBHKEHUU C UCIIOJIB30BAaHUEM
MEXaHU3MOB, U3yUYEHHUE
npeoOpa3oBaHus YIIOBONH CKOPOCTH

B PELYKTODE.

AHanu3 HanpaBJIeHUsI CKOPOCTH

IIPU IBH>KEHHH 110 OKPYXKHOCTH.
Pemenune pacuéTHpIX 3a71a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYECKON MOJIEITBIO C
UCII0JIb30BAaHUEM OCHOBHBIX 3aKOHOB U
bopMysT KHHEMAaTHKH.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOYIOLIMX MPUMEHEHUSI 3HAaHU I

0 KHHEMATHUKE.

OOBbsicHEHUE YCTPOMCTBA U MTPUHIUTIA
JEUCTBHUSI CIIUJIOMETPA, LEMHBIX,
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niecTepEHYaThIX U pEMEHHBIX NIepeiay,
CKOPOCTHBIX JTU(TOB.

OObsicHEeHUE ABMKCHUS CHAPSIJIOB.
Omnpenenenue yclioBUil NPUMEHUMOCTH
Mojiesnieil PU3NUECKHX Tel U MPOLIECCOB
(sBIIEHMI ): MaTepHUaTbHas TOUYKA,
PaBHOYCKOPEHHOE JIBHXKCHUE,
cBOOO/IHOE MaJICHUE.

Brinonxnenne yuyeOHbIX 3a1aHUI

Ha aHAJIN3 MEXaHUYECKUX MPOIECCOB
(sIBJIEHUI) C UCTIOIB30BAHUEM
OCHOBHBIX ITOJIOKEHUH U 3aKOHOB
KHHEMATHUKH: OTHOCHTEIIHOCTh
MEXaHUYECKOTO JIBIKEHUS, (HOPMYJIbI
KHHEMaTHUKHA PaBHOYCKOPEHHOTO
JBUKEHUS, TpeoOpa3zoBanus ["anunes
JUJISl CKOPOCTH Y TIEPEMEILICHHS.
Hcnons3zoBanue [T-texnonoruii

py padboTe C TOMOJHUTEITLHBIMHU
HUCTOYHUKAMHU WH(OPMAIUH TI0 TEME,
X KPUTUYECKUN aHAIN3 U OLICHKA
JIOCTOBEPHOCTH

2.2

JlnHamMuka

10

[Tepseb1it 3akoH HproTOHA.
NHepunaibHble CUCTEMBI OTCUETA.

[IpuHnun oTHocuTenbHOCTH [ anmues.

HeunepunanpHbie CUCTEMBI OTCUETA
(ompenenieHue, IpUMEpHI).

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
PABHOJEHUCTBYIOLIEN CHIT U
K03 dulLIeHTa TPEHUS CKOJTBKEHUS,
IIPOBEICHHUE UCCIIENOBAHUS
3aBUCUMOCTEHN (PU3NYECKUX BEIUUNH
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Macca tena. Cuia. [TpuHumn
CYINEPIIO3ULINU CHUJL.

Bropoiui 3akon Herotona

JUIS. MATEPUATIBHOM TOUYKH.

Tperuit 3akoH HeroTOHA 11714
MaTepUAIbHBIX TOUEK.

3aKOH BCEMUPHOTO TSITOTEHHS.
DKBHUBAJIEHTHOCTh T'PaBUTALIMOHHON U
WHEPTHON MaCCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHUS
CBOOOJTHOTO MaJICHUS OT BBHICOTHI

HaJl TOBEPXHOCTBIO IUIAHETHI U

OT reorpauyecKou MUPOTHI.
JIBroKeHne HeOECHBIX TEN U UX
CIyTHUKOB. 3akoHbl Kerepa.

[IepBas kocMHuUeCKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH [ 'yka. Bec Tena.
Bec tena, 1BHKyIerocs ¢ yCKOpeHueM.
Cuna tpenns. Cyxoe tpenue. Cuna
TPEHUS CKOJILXCHUS U CUJIA TPEHUS
nokos. Koadgdumuent tperus. Crna
CONPOTHUBJICHUS NIPU IBUKEHUHU TETa

B KMJIKOCTH MJIM ra3e, €€ 3aBUCUMOCTb
OT CKOPOCTH OTHOCUTEIIBHOTO
JBHKCHUSL.

JaBnenue. [ ' napocraruueckoe
napienue. Cuna Apxumena.
TexHuueckune ycTpoucTBa

(cun ynpyroctu, BO3HUKAIOUIUX

B IIPYKUHE U PE3MHOBOM 00paslie,

OT uX JAedopMaliK) U OIBITOB

10 TIPOBEPKE MPEJIOKEHHOMN TUIOTE3bI
IIPY U3yYECHUH JIBUXKEHUS OpycKa

M0 HAaKJIOHHOM TUIOCKOCTH, JBUKCHHUSI
CUCTEMBI CBSI3aHHBIX Tell, Ie(opMaliuu
TeN.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOIPEUIHOCTEN
U3MEpeHU (PU3NIECKUX BEIUYHUH.
OneHka rpaHul HOTPEIIHOCTEN.
HccnenoBanue IBUKEHUS] CUCTEMBI TeT,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
NErkui OJIOK, TBUKEHUS OpycKa

10 HAKJIOHHOM TUIOCKOCTH

C MepeMEHHBIM KOA(PPHUIIMEHTOM TPEHUS,
JBMKCHHSI TPy3a HA BAJIy C TPEHHUEM.
Hab6nronenue nBrmxeHus Tel

B MHEPITUATBHBIX U HCMHEPIIHATbHBIX
CHUCTEMAax OTCYETA, HAIIPUMED, KAUCHUS
JBYX IWJIMHIPOB WIIK IIAPOB Pa3HOM
MAacChI C OJJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJILHO HEMHEPIIUATILHON
CHUCTEMBI OTCYETA.

N3yueHnne neHTpoOeKHBIX MEXaHU3MOB.
CpaBHeHME CUJI TPEHUS MTOKOS, KaueHUs
U CKOJIBKCHHUS.
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N TCXHOJOTNYCCKHC ITPOLCCCHI:
IIOAIINITHUKH, ABUKCHUC
HCKYCCTBCHHBLIX CITYTHHKOB

Pemiennie pacu€THbBIX 33714 C SIBHO
3aJITaHHOM U HESIBHO 3aJJaHHOM
bu3znuecKoil MOJENbIO

C UCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HOpMYJ KHHEMATUKHU U TUHAMUKHU.
Peliennie kauecTBEHHBIX 3aj1a4,
TpeOYIOIUX MPUMEHEHUS 3HAHUN

110 KUHEMAaTUKE U IMHAMUKE.
OObsicHEHUE YCTPOMCTBA U IPUHITUTIA
JEUCTBUS MOIITUITHUKOB.

OObsicHEHUE IBUKEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Onpenenenue ycloBUil MIPUMEHUMOCTH
Mozenel (U3NIECKUX TeJ U MPOIIECCOB
(s1B7IEHMI): MHEpLIMATIbHASL CUCTEMA
OTCYETa, MaTepualbHas TOYKa,
abCcomoTHO yripyras nedopmarusi.
Brimonnenne yueOHbIX 3a1aHUi

Ha aHaJIu3 MEXaHWYECKUX MPOIIECCOB
(sIBJIEHMIT) C UCTIOJIL30BAHUEM
OCHOBHBIX MOJIO)KEHUHN U 3aKOHOB
JIMHAMUKU: TpHu 3akoHa Her0TOHa,
MIPUHIIAI OTHOCUTEILHOCTH [ anues,
3aKOH BCEMUPHOT'O TATOTEHUSI.

Paborta B rpynnax npu o0CyXaeHUN
BOIIPOCOB MEXKIIPEAMETHOTO XapaKTepa
(Hanpumep, o TeMe «/IBrxenue

B IIPUPOJIEY)
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2.3

Cratuka TBEPIAOTO
TeIa

AGCOIOTHO TBEPOE TETIO.
[TocTtynarenbHOE 1 BpallaTeIbHOE
JIIBUYKEHUE TBEPIOTO Tesia. MOMEHT
CUJIBI OTHOCUTEIIBHO OCH BPAlICHUS.
[Ineyo cunbl. CiioXkeHue CHil,
MPUWIOKEHHBIX K TBEPIOMY TETY.
[enTp TsKECTH TETA.

Y ciioBust paBHOBECHS TBEPIOTO TENA.
YcronunBoe, HEYCTOMYUBOE,
0e3pa3TuyHOe PaBHOBECHE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKHUE MPOLIECCHI:
KPOHIUTENH, CTPOUTENIbHBIA KPaH,
peu€TyaTbie KOHCTPYKIUN

IIpoBeneHne uccnenoBaHus yCIOBUI
paBHOBeCHA TBEPAOTO TENA, UMEIOILIETO
OCh BpallleHUs; KOHCTPYHUPOBAHUE
KPOHILUTEWHOB U PACUYET CHUII YIIPYTOCTH;
M3yYEHHE YCTOMYMBOCTH TBEPAOIO TENA,
MMEIOUIETO IIOIIA/lb OTIOPHI.

Pemienne pacu€THbIX 3a/1a4 € ABHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3NYECKON MOJIEIBIO C
MCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ CTaTHKHU.

Pelienne kauecTBEHHBIX 3a/1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

10 CTaTHKE.

OObsicHEeHUE YCTPOUCTBA U MIPUHITUIIOB
JICVCTBHS KPOHILUTENHA, CTPOUTEIBHOTO
KpaHa, peméTyaThIiX KOHCTPYKITUH.
Onpenenenue ycaoBUil TPUMEHUMOCTH
Mojenel (GU3NIECKUX TeJl: aOCOFOTHO
TBEPIOE TEIO.

BrinonHenue y4eOHbIX 3a1aHHIM

Ha aHaJIu3 MEXaHWYECKUX MPOIIECCOB
(sBNIEHMI) C UCTIOJIB30BAHUEM
OCHOBHBIX MOJIO)KEHU U 3aKOHOB
CTaTUKH: YCIIOBUSI pABHOBECHS TBEPIOTO
Tena
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2.4

3aKOHBI COXpaHCHUA B
MCXaHHKE

10

Nmnyneec MaTepuanbHON TOUYKH,
CHUCTEMBI MaT€pUaIbHbIX TOYEK. LIeHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK.
Teopema 0 IBM>KEHHUH LIEHTPA Macc.
NMnynbe cuibl 1 UI3MEHEHUE UMITYJIbCa
Tena.

3aKOH COXpaHEHHUS] UMITYJIbCA.
PeakTuBHOE IBHKEHUE.

MoMeHT umnyJibca MaTepuaIbHON
ToukU. [IpeacraBienre o COXxpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX
TOJISIX.

Pabora cubpl Ha MaJIOM U HA KOHEYHOM
nepeMerieHud. ['padudeckoe
npeACTaBiIeHUE Pa0OThI CUJIBI.
MoHOCTh CUJIBI.

Kunernueckas sHEprust MaTepuanbHON
To4KH. Teopema 006 U3MEHEHUHN
KUHETHYECKOW SJHEPTUHU MaTEPUAIIBHON
TOYKH.

[ToTeHnranbHBIE U HEMOTEHIIUAILHBIC
cunbl. [loTeHIManbHas SHEPTusl.
[ToreHumanbHast 3HEPTUSI YIPYTO
nehOpMUPOBAHHON TIPYKUHBI.
[ToreHunanbHast 3HEPTUs TEa

B OJIHOPOJIHOM IPaBUTAIIMIOHHOM IIOJIE.
[ToTeHuuanbpHast SHEPrus Tena

[IpoBeneHre KOCBEHHBIX U3MEPEHUI
MMITYJIbCA T€JIa, KHHETUYECKOU U
MMOTEHIUAJIBHOW SHEPrUU Tena,
MOIITHOCTH CHUJIbI, IPOBEJACHUE OMBITOB
I10 MPOBEPKE MPEITI0KEHHON THIOTE3BI
MIPU U3YYEHUH PABHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO JIBUXKEHUS U
B3aMMO/JICHCTBUS TEI.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpeHU PU3NIECKUX BEIUYHUH.
OneHka rpaHul HOrPEIIHOCTEN.
IIpoBeneHue 3kcriepumMenTa 1no
CPaBHEHMIO U3MEHEHUS UMITYJIbCa Tela
C UMITYJIbCOM CHUJIbI, ”3MEHEHUS
MOTEHIIMAIBHOU SHEPTUU TIPYKUHBI

C pabOTOM CUJIbI TPEHHUS.
HccnenoBanre COXpaHEHUsI UMITYJIbCa
MIpU yIPYroM B3aUMOJICHCTBUH,
COXpaHEHUS YIHEPTUU TIPU CBOOOTHOM
MaJICHUH.

Omnpenenenue paboThl CUITBI TPEHUS
MIpU IBUKEHUU Teja M0 HAKIIOHHOMN
MJIOCKOCTH.

Hab6nronenue u o0bsacHeHHEe
PEAaKTUBHOTO JIBUKCHUSI.

Pemienune pacu€THbIX 3a71a4 € SIBHO
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B T'PABUTALMOHHOM I10JI€ OJJTHOPOAHOTO
mapa (BHyTpH U BHE 1apa).

Bropas kocmuueckas CKOpOCTb.

TpeTps KOcMHUYECKast CKOPOCTb.

CBsi3b pabOThI HEMOTEHIIMAIBHBIX CHII

C U3MEHEHUEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHMSI
MEXaHUYECKON YHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHnue bepHyiu 11 uaeanbHOU
KUJKOCTH KakK CJIEICTBUE 3aKOHA
COXpPAaHEHUSI MEXaHUYECKOU YHEPTUH.
TexHnueckue yCTpoucTBa 1
TEXHOJIOTUYECKHUE MPOLIECCHI: JBUKEHUE
paKeT, BOJAOMET, KOIEP, MPYKUHHBIN
MUCTOJIET, THPOCKOM, (PUTypHOE KaTaHue
Ha KOHbKax

3aJITaHHOM M HESIBHO 3aJaHHOU
buznyecKoil MOAeNbIo

C HUCTIOJIb30BAHHEM OCHOBHBIX 3AKOHOB
U GOpMyIT MEXaHUKH.

Penienne kauecTBEHHBIX 3324,
TpeOYIOMUX MPUMEHECHHS 3HAHU I

10 MEXaHUKE.

OOBsicCHEHUE PUHITUTIOB ICUCTBUS
BOJIOMETA, KONEPA, MPYKUHHOTO
MUCTOJIETA, TUPOCKOIIA.

OOBbsicHEHUE ABUKEHUS PAKET,
(GUrypHOTO KaTaHus HA KOHbKaX.
Onpenenenue yCioBUl MPUMEHUMOCTH
Mozelnen (U3MIEeCKUX Te U MPOLIECCOB
(stB7IeHMIT): aOCONIOTHO YIIPYTO€ U
a0COJIFOTHO HEYNIPYTO€ CTOJIKHOBEHMUSI.
Brimonnenne yueOHbIX 3a1aHUi

Ha aHaJIN3 MEXaHMYECKUX MPOIIECCOB
(s1BJIEHUI) C UCTIOJIB30BAHUEM 3aKOHOB
COXpPaHEHUS B MEXAHHKE: 3aKOHBI
COXpPaHEHUS UMITYJIbCa U MEXaHUUECKOMN
DHEPTUH, CBA3b PAOOTHI CUJIBI C
M3MEHEHHEM MEXaHUYECKOU YHEPTrun
Tena.

Ucnons3oBanue | T-TexHonoruit npu
paboTe ¢ AOTOTHUTEIIbHBIMU
HMCTOYHUKAMU WH(OPMAITUH 110 TEME,
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UX KPUTUYECKUH aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

Hroro no pazneny

35

Pa3nen 3. MoJiekyasipHas Gu3uKa 4 TEPMOJIMHAMHKA

3.1

OCHOBBI
MOJICKYJISIPHO-
KHHETHYECKOHN
TEOpUH

15

OCHOBHBI€ MTOJOKEHUST MOJIEKYJISIPHO-
kuHetnueckon Teopun (MKT), ux
onbITHOE 0OocHOBaHue. [luddysus.
BpoyHoBckoe nBrkeHUE. XapakTep
JBH>KEHUS U B3aUMOJECHCTBHS YaCTHI]
BelecTBa. Mojienu CTpoeHus ra3os,
KUJIKOCTEW U TBEPABIX TEN U
00BsCHEHHE CBOMCTB BEIIECTBA

Ha OCHOBE 3TUX Mojener. Macca u
pasMepsl MOJIEKYJT (aATOMOB).
KonunuectBo BemecTsa.

IToctostnHass ABoraapo.

TennoBoe paBHOBecue. TeMmreparypa u
criocoObl €€ n3mepenus. [lkana
temneparyp Llenscus.

Mopenb uaeanbHOro rasa

B MOJIEKYJISIPHO-KUHETUUYECKOUN TEOPUU:
YaCTHUIIBI Ta3a JIBIXKYTCSI XaOTUUECKHU U
HE B3aUMOJICHCTBYIOT JAPYT C IPYTOM.
["a30BbIC 3aKOHBI. Y paBHECHUE
MenpeneeBa—Knaneipona. AGcotOTHAS
TeMIiepaTypa (1IKaia TeMIepaTyp
KensBuna). 3akon [lanpToHAa.

IIpoBeneHne n3MepeHnii mapameTpoB
rasza, IpoBeJICHUE UCCIIEA0BAHMMI
3aBUCUMOCTEN (M3UYECKUX BEIIMUUH U
OTBITOB T10 MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI TPU U3YUYEHUU YCTAHOBIICHHS
TETJIOBOTO PABHOBECHS U U30IPOIECCOB
B razax.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MepeHu PU3NUECKUX BEJIMUUH.
OueHka rpaHul] HOrPEUIHOCTEN.
DKClepuMeHTaIbHas MTPOBEpPKa
YpaBHEHUS COCTOSIHUS MACATBHOTO Ia3a.
N3yuenne Moenet: IBUKEHUS YaCTHII
BEIIIECTBA, OPOYHOBCKOTO JBUKEHHUSI.
onbITa llITepHa, KpUCTAITUYECKUX
PELIETOK.

Pemiennie pacu€THBIX 3a/1a4 C IBHO
3aJITaHHON U HESIBHO 3aJJaHHOU
(bU3NYECKON MOJIETBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
bopmyIs1 MOJIEKYISIpHON (DU3UKH.
Pelienrie ka4eCTBEHHBIX 3a]1a4,
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N3omnporneccsl B uAcaIbHOM ra3e

C IMMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA.
['paduueckoe npeacraBieHue
M30IPOLIECCOB: U30TEPMA, U30X0Pa,
n3o0apa.

CBsi3p MEXKIy JABICHUEM U CPEIHEN
KUHETUYECKOUN IHEPrUueu
MOCTYHATEIbHOTO TEMIOBOTO IBUKEHUS
MOJIEKYJ HJICATBHOTO ras3a

(OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KHHETUYECKOW TEOPUU UIEATBHOTO
rasa).

CBs13b a0COJTIOTHOM TEMIIEPATYPBI
TEPMOJUHAMHUYECKON CUCTEMBbI

CO CpeHEeN KUHETUYECKON dHEprueu
MOCTYHATEIbHOTO TEMJIOBOTO ABUKEHUS
e€ yacTuLl.

TexHuyeckue ycTponcTBa U
TEXHOJIOTHYECKHE MPOLIECCHI:
TEPMOMETp, OapOMETp, MOTyUEHUE
HAaHOMATEpUAJIOB

TpeOYIOIIUX MPUMEHEHUSI 3HAaHU I

10 MOJIEKYJISIPHOH (pU3HKeE.
OObsicHEHUE YCTPOUCTBA U TPUHIUTIA
JEHCTBUS TEPMOMETPA, bapoMeTpa.
OObsicHEHUE MOTYYEHUS
HAaHOMAaTEpPHUAJIOB.

Ornpenenenue ycloBUil IPUMEHUMOCTH
MoJienel (U3NYECKUX Te U MPOIIECCOB
(s1B7IeHUI): MoJieniel ras3a, JKUJIKOCTH U
TBEPIOTO (KPUCTAINIMUECKOTO) Tea,
WJICAIBHOTO Trasa.

Brimonnenue yueOHBIX 3a1aHUN

Ha aHaJIM3 TETUIOBBIX MPOILIECCOB
(sIBJIEHUIT) C UCTIOJIB30BAHUEM
oCHOBHBIX noJjioxkeHnit MKT u 3akoHOB
MOJIEKYJIIPHOM (PU3UKH: CBSI3b JaBICHUS
WJICaJIbHOTO ra3a Co CpeaHen
KUHETUYECKOU IHEPTUEN TETIIOBOTO
JIB>KEHUS U KOHIIEHTpalLUen ero
MOJIEKYJI, CBSI3b TEMIIEPATYPhI BELIECTBA
CO CpEOHEW KNHETUYECKON SHEpPrueu
TEIJIOBOTO JIBUKEHHUS €r0 YaCTHII,
CBSI3b JIABJICHUS UJICATHBHOTO rasa

C KOHLICHTPALMEN MOJIEKYJ U €T0
TEMIIEpaTypOi, ypaBHEHHUE
MenpaeneeBa—Kitanerpona
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3.2

TepmoauHamMuka.
TemnoBbIe MaIMHEI

20

Tepmoaunamuueckas (T/l) cucrema.
3aiaHe BHEIIHUX YCIOBHIMA

TSl TEPMOJAMHAMUYECKON CUCTEMBI.
BHeninue u BHyTpeHHUE IapaMeTPhI.
[TapameTpbl TEpMOTMHAMHUYECKOU
CUCTEMBI KaK CpEHUE 3HAUCHUS
BEJIMYMH, OMTUCHIBAIOIINX €€ COCTOSIHUE
Ha MUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hayano TepMoaAMHAMUKMY.
Camonpou3BoibHas pejakcaius
TEPMOJUHAMHUYECKON CUCTEMBI

K TEILIOBOMY PaBHOBECHIO.

Mopens uaealIbHOro raza

B TEPMOJIMHAMUKE — CUCTEMA
YPaBHEHUI: ypABHEHUE
MenneneeBa—Knaneiipona u
BBIpaKEHUE JJIs BHYTPEHHEU SHEPTUHU.
Y cnoBus IpUMEHUMOCTH 3TOW MOJIEIIH:
HU3Kasi KOHIEHTPALIUSI YaCTHI], BEICOKHE
TeMneparypsl. BeipaxxeHue

JUIl BHYTPEHHEN DHEPIUU
OJIHOATOMHOTO HJICAJIBHOTO ra3a.
KBa3zucrarnueckue u HeCTaTUYECKUE
IIPOLIECCHI.

DOneMeHTapHas paboTa

B TEPMOJANHAMUKE. Beruucienue
paboThI 1o rpaduky mporiecca

N3mepenue yaenbHol TEeI0EMKOCTH
Pa3HbIX BEIIECTB, X CPABHEHUE,
MIPOBE/ICHHUE UCCIEIOBaHUIN
3aBUCUMOCTEH (U3MUECKUX BEITNIUH U
OTIBITOB TIO0 MPOBEPKE MPEITIOKEHHON
TUIIOTE3bI IPU U3YUYEHUH MPOIECCOB
TeriooOMeHa 1 ainadaTHOro MpoIiecca.
OmnpeneneHnue aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NYECKUX BEIUUHH.
OueHka rpaHull MOTPEIIHOCTEMN.
N3ydeHne B3aMMOCBSA3U YJHEPTUH
MEKMOJIEKYJIIPHOTO B3aUMOJECHCTBHS U
TeMIEepaTyphbl KUTICHUS HKUTKOCTEH.
N3ydeHune TemnoBbIX JBUTaTENECH

C UCIIOJIb30BaHUEM KOMIBIOTEPHBIX
MOJIEJIEN.

HccnenoBanue pa3HbIX CIIOCOOOB
M3MEHEHUS BHYTPEHHEH SHEPruMu.
Peliennie pacu€THbIX 3374 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3nYeCKOM MOJIECIIbIO

C HUCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (HopMyJ MOJIEKYISIpHOU (PU3MKH

Y TEPMOJUHAMHUKHU.

Pelienne kauecTBEHHBIX 3a]1a4,
TpeOYIOMUX MPUMEHECHUS 3HAHU I

47



Ha pV-auarpamme.

Tennonepenaya kak crnocod U3MEHEHUS
BHYTPEHHEH dHEPrUn
TEPMOJIMHAMHYECKON CUCTEMBI

0e3 coBepieHust padboTel. KonBekius,
TEIJIONPOBOHOCTD, U3TyUEHHUE.
KonungectBo temnotsl. TemmoémkocTs
Tena. Y IeNbHasg U MOJIsIpHas
TEIJIOEMKOCTH BEIIECTBA. Y PABHEHHE
Maiiepa. Y nenbHasi TEIIOTa CTOPAHUS
TOIUIMBA. Pacuér Koim4yecTBa TEMIOTHI
npu temonepenaye. Ilonstue

00 amnabaTHOM MpoIliecce.

IlepBblii 3aKOH TEPMOAVMHAMUKH.
Bnytpennss sueprus. Konnuectso
TEIUIOTHI U paboTa KaKk MEpbl U3MEHEHMUSI
BHYTPEHHEW HEPTUU
TEPMOJIMHAMHYECKOU CHCTEMBI.
BTopoii 3aK0H TEpMOIMHAMUKH

JUTsl PABHOBECHBIX MTPOLIECCOB: YEPE3
3a/IaHHOE PABHOBECHOE COCTOSTHUE
TEPMOJIMHAMHYECKON CHUCTEMBI
MPOXOJUT €IMHCTBEHHAs afuadara.
AOcoioTHas Temmneparypa.

BTopoii 3aKk0H TepMOAMHAMUKA

JUTSl HEPAaBHOBECHBIX IIPOLIECCOB:
HEBO3MOJKHO I€PEATh TEIIOTY

10 MOJICKYJIApHOU (pU3UKe U
TEPMOJUHAMUKE.

OOBsiCHEHHE YCTPONCTBA U IPUHIIAIIA
JICUCTBUS XOJIOAUIbHUKA,
KOHAUIIUOHEPA, TU3EIBHOTO U
KapOIOPaTOPHOTIO IBUTATENCH, TapOBOM
TypOUHBI.

OOBsiCHEHHNE TIOJIYYEHUSI CBEPXHU3KHUX
TeMIIepaTyp, YTUIU3ALUHN «TETIIIOBBIX)
OTXOJ0B C MCIOJIb30BAaHHEM TEIJIOBOI'0O
Hacoca, yTUIn3aluu OMOOPTraHMYEeCKOT0
TOILJIMBA JIJIs1 BRIPAOOTKHU «TEILJIOBOM» U
AJIEKTPOIHEPTHH.

Brinonxnenue yueOHbBIX 3a1aHUN

HA aHAJIN3 TEIJIOBBIX MPOIECCOB
(s1BJI€HUIT) C UCTIOJIB30BAHUEM
ocHOBHBIX nTonoxeHnit MKT u 3akoHOB
MOJIEKYJIIPHOUN (DUBUKHU U
TEPMOJIMHAMUKHM: TIEPBBIN 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHECHUS
SHEPTUU B TEIUIOBBIX MPOIIECCaX.
Hcnonn3oBanue IT-TexHonorui

1pu paboTe ¢ TOMOTHUTEILHBIMH
MCTOYHUKAMU MH(POpMAITHH 110 TEME,
X KPUTUYECKUM aHAIN3 U OIICHKA
JIOCTOBEPHOCTH.

AHan3 U OIleHKa MOCJIEACTBUH
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oT 0oJiee XOJIO0IHOTO Tela K 0oJiee
HarpeToMy 0e3 KOMITeHCAITUU
(Knaysuyc). HeobpatumocThb
MIPUPOTHBIX TIPOIIECCOB.

HpI/IHHI/IHBI I[GﬁCTBPIH TCIINIOBBIX MAlllMH.

KIII.

MaxkcumanbHoe 3HaueHue KIT/I.

[wuki Kapno.

DKOJIOTUYECKHUE ACIIEKThI
HCIIOJIb30BaHUS TEIUIOBBIX JIBUTATEIICH.
TennoBoe 3arpsA3HEHUE OKPYKAIOIIEH
Cpenpl.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKHE TTPOLIECCHI:
XOJIOIWJIBHUK, KOHIUIIUOHED,
JU3EIbHBIN 1 KapOIOpaTOpHbBIN
JIBUTATEIIN, TTapoBas TypOuHa,
MOJy4Y€HUE CBEPXHUBKUX TEMIEPATYD,
YTWIN3AIUS «TETIOBBIX» OTXOA0B

C UCIIOJIb30BAaHUEM TEIJIOBOTO HACOCA,
YTHIIA3AIUS OMOOPTaHUYECKOTO
TOILIMBA JUISl BEIPAOOTKH «TETUIOBOM» U
3JICKTPOIHEPTUU

HCIIOJIb30BAHMS TEIUIOBBIX JIBUTaTEIICH
Y TEIUIOBOTO 3arpsi3HEHUS OKPYKAIOIIEH
Cpelibl C MO3UIIAN SKOJIOTUYECKON
0€30MacHOCTH; MPEACTABICHUIA

0 pallMOHAIILHOM MIPUPOAOTI0IHL30BAHUN
(B mporrecce MOATOTOBKH COOOITICHUH,
BBITOJIHEHU TPYTIIOBBIX ITPOEKTOB)

3.3

ArperaTHbie
COCTOSIHMSI BEILIECTBA.
da30BbIE MEPEXO/IbI

14

[TapoobOpa3oBaHue U KOHEHCAIIHS.
Hcmapenue u kutienue. Y aenbHas
TEIJI0Ta MapooOpa3oBaHUsI.
Hacreimenapie 1 HEHACHIIIEHHBIE MTAPHI.

HaOmronenne cBOMCTB HACKIIIIEHHBIX
MapoB, MAJIbIX JAehOopMaInii,

MPOBEICHNE KOCBEHHBIX M3MEPEHUI
yAEIBbHON TETUIOTHI IJIABJICHUS JIh/IA,
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KauecTBeHHas 3aBHCUMOCTD IUIOTHOCTH
Y JaBJIEHUS HACBIILIEHHOTO IIapa

OT TEMIIEPATYPHI, UX HE3ABUCUMOCTD
0T 00BEMA HACHIIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPhI KUTICHHS
OT JIaBJICHUS B KUJKOCTH.

BrnaxHocTh Bo3nyxa. AOCONIOTHAS U
OTHOCUTEJIbHAS BIAKHOCTb.

TBépnoe Teno. Kpucraimmueckue u
amop(HbIe Tes1a. AHU30TPOIHNS CBOICTB
KkpuctaiuioB. [limaBnenue n
KpUCTaJuIM3auus. Y AelibHas TeIioTa
miasienus. Cyonumanus.
Jedbopmanuu TBEPAOTO TeA.
Pactsxenue u cxxarue. Cnpur. Moayib
IOnra. Ilpenen ynpyrux aedopmarniuii.
TeruioBoe pacimmpeHue KUIKOCTEN U
TBEPIBIX TEJ, 00bEMHOE U JIMHENHOE
pacupeHne. AHrapMOHU3M TETIOBBIX
KOJIeOaHMI YaCTHUIl BEIIECTBA KaK
IPUYMHA TEIJIOBOTO PACIIUPEHUS Tell
(Ha Ka4E€CTBEHHOM YpPOBHE).
[IpeoOpazoBanue sHEPTUHN B (Pa30BHIX
nepexoaax.

YpaBHEeHUE TEIIOBOTO OajaHca.
IToBepXHOCTHOE HATSKEHUE.
KoadpuimeHT noBepXHOCTHOTO

aOCOJIIOTHOM BJIAKHOCTH BO3/1yXa,
Kod(purmeHTa mMoBEpXHOCTHOTO
HaTspKeHus, MoayJisa FOHra.

N3yueHnne 3akOHOMEPHOCTEN UCTIAPEHUS
Y KATICHUS KUJKOCTEH, B TOM YHUCIIE
KUICHUS MPY TOHM>KEHHOM JaBJICHUH,
HarpeBaHUs U TUTABJICHUS
KPUCTaJUTMYECKOTO BEIECTBA,
KaMWUISIPHBIX SIBJICHUM, CMAauYUBaHMUS.
[IpoBeneHME OMBITOB ¢ MBUTLHBIMH
IJIEHKaMH.

Hccnenosanne moaenu
HEHBIOTOHOBCKOM KUJIKOCTH.
Pemenne pacu€THbIX 3a71a4 C SBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3HYEeCKO MOJIEIBIO

C UCTIOJIb30BAHUEM OCHOBHBIX 3aKOHOB
1 HOpMyJT MOJIEKYJISIPHOUM (PU3UKH U
TEPMOTMHAMHUKH.

Pemenne kauecTBEeHHBIX 3a71a4,
TpeOYIOMUX MPUMEHECHUS 3HAHUHT

10 MOJIEKYJISIpHOU (pU3UKe U
TEPMOIMHAMHUKE.

OOBsICHEHUE OCHOBHBIX IPUHIIATIOB
CTPOEHUS KUJKUX KPUCTAILIOB,
MOJTYYCHUS] COBPEMEHHBIX MaTEPUAJIOB.
Omnpenenenre ycaoBU MPUMEHUMOCTH
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HaTspKeHUs. KanwusapHbIe SBIICHMUS.
JlaBiieHne o NCKPUBJIEHHON
ITIOBEPXHOCTBIO KUIKOCTH.

®opmyia Jlanmnaca.

TexHuyeckue ycTponcTBa u
TEXHOJIOTUYECKHUE TIPOLIECCHI: )KUJIKNE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPHUAJIB

Moeel (PU3NIECKUX TeJ U TIPOIIECCOB
(s1BIeHUI): MoJienelt ra3a, JKUJIKOCTH U
TBEPJOTO (KPUCTAITMYECKOTO) Tea,
WJICAIBHOTO Trasa.

Brinmonnenue yueOHBIX 3a1aHUN

Ha aHaJIM3 TETUIOBBIX MPOIIECCOB
(sIBJIEHUI) C UCTIOJIB30BAHUEM
OCHOBHBIX ToJ10keHnii MKT n 3ak0oHOB
MOJIEKYJIIPHOUN (DUBHUKHU U
TEPMOJUHAMUKU: CBSI3b JaBJICHUS
MJICAJIbHOTO ra3a ¢ KOHIECHTPalKuen
MOJIEKYJI ¥ €r0 TEMIIEPATYPOH,
ypaBHeHue MeHnneneeBa—KnaneiipoHna,
MEePBbIN 3aKOH TEPMOJUHAMHUKHU.
PaboTa B rpynmnax npu o0CykJ1eHUN
BOIIPOCOB MEKIIPEAMETHOTO XapaKTepa
(manpumep, no Teme « TermmooOMen

B YKUBOU MPUPOJIE)

Hroro mo pazaemy 49
Pa3znen 4. JDinekTpoauHAMUKA
4.1 | Dnekrpuyeckoe noje 24 DnekTpu3anys Tell U €€ MPOSIBICHMUS. [IpoBeneHnEe KOCBEHHBIX N3MEPEHUN U

DIekTpuueckuii 3apsij. JBa Buaa
aneKTpudecKux 3apsiaoB. [[poBogHUKY,
JTUBJIEKTPUKHU U TIOTYIIPOBOJHUKH.
DJIeMEHTapHbBIN AJEKTPUUECKUIN 3aps/I.
3aKOH COXpPaHEHHUS DIIEKTPHUIECKOTO
3apsaa.

OTIBITOB IO MPOBEPKE MPEATOKEHHOM
TUIIOTE3bI IPU U3yUYECHUU
B3aMMOJICHCTBHSI 3apsHKEHHBIX Tell,
3apsifia KOHJeHcaTopa,
NIOCJIEI0BATEIBHOIO COETUHEHMS
KOH/IEHCAaTOPOB.
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BzaumopericTBue 3aps10B.

Toueunsle 3apsiabl. 3akoH KyioHa.
DekTpuueckoe nojie. Ero nercteue

HA JJICKTPUYECKUE 3aPsiJIbl.
Hanpsk€HHOCTB 3JIEKTPUYECKOTO TTOJIS.
[Tpo6HbIit 3apsia. JInauu
HaNPsLKEHHOCTH JJIEKTPUUYECKOTO TTOJIS.
OIHOPOHOE BAEKTPUUYECKOE TOJIE.
[ToTeHIManbHOCTh
3JIEKTPOCTATAYECKOrO 1moJisd. Pa3HOCTH
IIOTEHIIMAJIOB U HAIIPSYKEHUE.
[TorenuunanbHas SHEpPrus 3apsaa

B BJIEKTPOCTATUYECKOM MOJIE.
[ToreHunan 3aeKTPOCTATUYECKOTO TOJIS.
CBs13b HANPSYKEHHOCTH TOJISI U Pa3HOCTU
MOTEHIIMAJIOB JJIs1 AJIEKTPOCTATUYECKOTO
noJtst (Kak OJTHOPOJIHOTO, TaK U
HEOJTHOPOJHOTO).

[IprHIMD cyneprio3uIu
3JIEKTPUYECKUX MOJIEH.

[Tosie Toueuynoro 3apsaa. Ilone
paBHOMEpHO 3apsikeHHOU ceprl. [Tome
PABHOMEPHO 3apsKEHHOTO 10 00bEMY
mapa. [losne paBHOMEPHO 3apsIKEHHOU
O0eckoHeyHOH TIockocTr. KapTunst
JIMHUW HATPSHKEHHOCTH ITHUX TIOJIEU U
AKBUIIOTEHLIMAIBHBIX IOBEPXHOCTEM.

OmnpeneneHue abCONMIOTHBIX U
OTHOCHUTENBHBIX MOTPEIIHOCTEN
U3MepeHU (PU3NYECKUX BEIMYUH.
OneHka rpaHmIl MOrPEeMHOCTEMN.
HabGnronenue npeBpailieHus SHEpTUuu
3apsPKEHHOTO KOHJIEHCATOPA B SHEPTHUIO
M3JIyYEHUs CBETOAMO/IA, UCCIEIOBAHNE
paspsa KOHJIEHCATOPa Yepe3 PE3UCTOP.
N3ydenune 3aBUCUMOCTH
AJIEKTPOEMKOCTH TIOCKOTO
KOHJIEHCATOpa OT ILUIOIIA/IH IUIACTHH,
PACCTOSIHUSI MEXy HUMH U
JIMRJIEKTPUYECKOM MPOHUIIAEMOCTH.
N3ydeHne kapTuH JIMHUN
HaIpsHKEHHOCTH AJIEKTPUYECKOTO MOJIs
TOYEYHOTO 3aps1a, PABHOMEPHO
3apsHKEHHOM cpepbl, paBHOMEPHO
3apsKEHHOTO 0 00bEMY 11apa,
PaBHOMEPHO 3aps>KEHHOM 0€CKOHEYHOU
MJIOCKOCTH U SKBUITOTEHIIMATIBHBIX
IIOBEPXHOCTEMN.

Pemienune pacy€THbIX 3a/1a4 C IBHO
3aJJaHHOU 1 HESIBHO 3aJITaHHOU
(bU3nYECKOM MOJIETIBIO C
HCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB U
(bopMyI1 3IEKTPOCTATUKH.

Peienne kayecTBEHHBIX 3a/1a4,
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[IpOBOTHHUKH B 3JIEKTPOCTATUIECKOM
noJie. Y CJI0BUE paBHOBECHS 3apsI0B.
JINBIIEKTPHUKY B 3IEKTPOCTATUYECKOM
nosie. JluanekTpuyeckast
IPOHUIIAEMOCTD BEILIECTBRA.
Konnencarop. D1neKTpOEMKOCTh
KOHJIEHCATOpa. DIIEKTPOEMKOCTD
IUIOCKOTO KOHJIEHCATOPA.
[TapaienpHOE COETMHEHNE
KOoHJeHcaTopoB. [locnenoBarenbHoe
COEIMHEHHE KOHJIEHCATOPOB.

QHGPFI/I}I 3aPAKCHHOT'O KOHACHCATOPA.

JIBr>KeHUE 3apsSKEHHON YaCTUILIBI

B OJIHOPOJTHOM DJIEKTPUUECKOM TOJIE.
TexHuueckue yCTpoucTBa 1
TE€XHOJIOTUYECKHUE MPOLIECCHI:
AIEKTPOCKOIIL, SJIEKTPOMETP,
ANEKTPOCTAaTUYECKas 3alluTa,
3a3eMJIEHUE AJIEKTPONPUOOPOB,
KOH/JICHCATOPhI, TEHEPATOP

Ban ne I'paada

TpeOYIOIUX TPUMEHEHUS 3HaHUN

T10 DJIIEKTPOCTATHUKE.

OObsicHEHUE yCTpoOiCcTBa U

IIPUHLINIA JEUCTBUSA DJIEKTPOCKOIA,
AJIEKTPOMETPA, KOHAEHCATOPOB,
reHepatopa Ban ne I'paada.
OObsicHeHuE padOThI
AJIEKTPOCTATUYECKOM 3aIUTHI,
3a3€MJICHHS JIEKTPOIIPUOOPOB.
Onpenenenue ycloBUil IPUMEHUMOCTH
Mojenel (PU3NYECKUX TeJl: TOYCUHBIN
3apsd, OJHOPOIHOE IIEKTPUUECKOE
ToJe.

Brimonnenne yueOHbIX 3a1aHUI

Ha aHAJIU3 JIEKTPUUECKUX MPOLIECCOB
(s1BJI€HUI) C UCTIOIB30BAHUEM
OCHOBHBIX IIOJIOKEHUU U 3aKOHOB
AJIEKTPOMHAMUKH: 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsiaa, 3akoH Kyrona,
MOTEHIIUAJIBHOCTh
AIEKTPOCTATUYECKOTO MOJISI, TPUHLIMI
CYyNEPIO3ULIUU HJICKTPUUECKUX MOJICH.
Hcnonb3oBanne [T-Trexnonorunu

pu paboTe C TOMOJHUTETLHBIMHU
HMCTOYHUKAMU WH(POpMAIINU IO TEME,
MX KPUTUYECKUI aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH
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4.2

[TocTostHHBIN
ANEKTPUYECKUHN TOK

24

Cuna toka. [ToCcTOSSHHBIN TOK.
VYca0Bus CyecTBOBaHUS MMOCTOSTHHOTO

QJICKTPHUICCKOT'O TOKA. HMcTouHuku TOKA.

Hanpsoxenue U u D/1C &.

3akoH OMa [ yyacTKa L.
DNEKTPUYECKOE COMPOTUBIICHUE.
3aBUCHUMOCTb CONPOTHUBIICHUSA
OJIHOPOJHOTO TIPOBOJIHUKA OT €ro
JUTMHBI U TUIOLIAIU [TONIEPEYHOTO
ceyeHus. Y AeIbHOE COMTPOTUBIICHUE
BEILIECTBA.

[locnenoBarenpHOE, MapamIeabHOE,
CMEIIIAaHHOE COCIMHEHNE POBOTHUKOB.
Pacuér pa3BeTBIEHHBIX AIIEKTPUUYECKUX
uenei. [Ipasuna Kupxroda.

PaboTa 31eKkTpuiecKoro Toka.
3akoH J[xoyns-Jlenna.

MOUTHOCTB ANEKTPUUECKOTO TOKA.
TennoBas MOITHOCTb, BhLAEIISIEMAs
Ha PE3UCTOpeE.

OJ1C ¥ BHyTpEHHEE CONPOTUBIICHHE
MCTOYHMKA TOKa. 3akoH Oma

JUIS1 TIOJTHOM (3aMKHYTOM)
AJIEKTPUYECKOM L. MOIHOCTh

HCTOYHHKA TOKaA. KOpOTKOG 3aMbIKaHUC.

KOHI[CHC&TOp B IICTIN ITIOCTOAHHOI'O
TOKaA.

[IpoBeneHne NpsAMBbIX U3MEPEHUN CHJIBI
TOKA U HaPSIKEHUsS, KOCBEHHBIX
M3MEPEHUN YIEIBHOTO CONTPOTUBIIECHUS,
O/1C u BHYTpEHHETO CONPOTUBIICHUS
HMCTOYHUKA TOKA, IPOBEACHUE
MCCIIEIOBAHUM 3aBUCUMOCTEN
(hbU3UYECKUX BEJIMYUH U OTBITOB

10 MPOBEPKE MPEITIOKECHHOMN TUIOTE3bI
MIPU U3YYEHUH 1IeTIEH TOCTOSTHHOTO
TOKa.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJBHBIX MOTPEIIHOCTEN
U3MEpeHU (PU3NIECKUX BEINYHUH.
OneHka rpaHul NOrPENIHOCTEN.
N3yueHne KOpOTKOTO 3aMbIKaHHS
rajibBaHMYECKOTO JIEMEHTA U OLICHKA
BHYTPEHHETO COIPOTUBIICHHS.
Pemienue pacu€THbIX 33724 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hHU3UIECKON MOJICITBIO

C HCTOJIb30BAHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyJ MOCTOSIHHOTO TOKA.
Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHHS 3HAHUN U
3aKOHOB MTOCTOSTHHOT'O TOKA.
OObsicCHEHUE YCTPOMCTBA U TIPUHITUTIA
JICUCTBUS aMIIEpMETPa, BOJIBTMETPA,
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TexHuyeckue ycTponucTBa u
TE€XHOJIOTHYECKHE MPOLIECCHI:
aMIIepMETp, BOIBTMETP, PEOCTAT,
CYETYMK DIIEKTPUUECKON JHEPTUU

peocrtara, C4éTUMKA ANEKTPUIECKOU
DHEPTHUHU.

BrinonHeHnne yuyeOHbIX 3a1aHUI

HA aHaJIN3 JIEKTPUUECKUX MPOILIECCOB
(SIBJIGHMIT) C UCTIOL30BAHHUEM
OCHOBHBIX TIOJIO)KCHHUI U 3aKOHOB
ANEKTPOJUHAMUKH: 3aKOHBI OMa

JUISL y4acTKa LENU U U1 3aMKHYTOM
AJIEKTPUYECKOM LETH, 3aKOH
Jxoyns—Jlenna.

PaGoTa B rpynmax mpu o0CyK1eHUN
BOIPOCOB MEXMPEIMETHOTO XapaKTepa
(Hampumep, 1o TeMe «DJIEKTPUUECKUE
SIBJICHHSI B IPUPOJIEN )

4.3

TOKM B pa3iauyHbIX
cpenax

DnekTpuyeckasi MpoOBOJAUMOCTD
Pa3IMYHBIX BEUIECTB. DJICKTPOHHAS
IPOBOJIUMOCTH TBEPIBIX METAJIJIOB.
3aBUCUMOCTB COITPOTUBIICHUS METAJIOB
oT TeMrepaTypbl. CBepXIpOBOANMOCTbD.
DIEKTPUYECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITyYKOB.
[TonmympoBonuuku. CoOCTBEHHAS U
IpUMECHAas IPOBOIUMOCTh
NOJYIIPOBOAHUKOB. CBOMCTBa
p-n-niepexona. I1oaymmpoBoAHUKOBBIE
puOOpHI.

DNEKTPUYECKUI TOK B DJIEKTPOIHUTAX.

[IpoBeneHre KOCBEHHBIX H3MEPESHUH U
HUCCJICIOBAHUI 3aBUCUMOCTEHN

MEXTy (U3NISCKUMHU BEIMUNHAMHU
MIPY U3yYEHUHN TIPOIIECCOB MPOTEKAHUS
AIIEKTPUYECKOTO TOKA B METaJIIaX,
AIEKTPOIUTAX U TTOJIYITPOBOTHUKAX.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHTEIIBHBIX TIOTPEITHOCTEH
WU3MEpPCHUI (PU3UICCKUX BETMYHNH.
OneHka rpaHul] HOrPEUIHOCTEN.
HaOmronenue smekTpoiunsa, u3ydeHue u
00BbsSICHEHHE TTPOBOJUMOCTH
AIEKTPOJUTOB, SKCIIEPUMEHTAIIBHOE
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DIEKTPOIIUTUYECKAS] TUCCOLIHALIHS.
Onexktposn3. 3akoHbl Papajes

JUTSI DJIEKTPOJIU3A.

DNEeKTPUYECKUNA TOK B ra3ax.
CamocTosTeNbHbIN U
HECaMOCTOSITEIIbHBIN pa3psiI.
Pa3nuyHble TUIBI CAMOCTOSITEIEHOTO
pazpsiga. Momuus. [1na3ma.
TexHuyeckue ycTporcTa u
IPaKTHYECKOE IPUMEHEHUE:!
ra3zopaspsHble JIaMIIbl, 3JIEKTPOHHO-
nay4eBas TpyOKa, MOJyNPOBOAHUKOBBIE
npuOOPHI: U0, TPAH3UCTOP,
dboTOAMO T, CBETONO/, TaJIbBaHUKA,
paduHUpPOBAaHUE MENY, BHITJIABKA
QITFOMHUHMSL, JJIEKTPOHHASE MUKPOCKOIINS

U3Y4YECHHUE 3aKOHOB 3JIEKTPOJIN3a
Qdapajes.

CHsTHE BONBT-aMIIEPHOI
XapaKTEPUCTUKH THOAA.

CpaBHEHHE TPOBOJAMMOCTH METAJIIIOB

Y TIOJIyIIPOBOJTHUKOB.

M3yuyeHnue UCKpoBOro paspsiaa

Y IPOBOJUMOCTH BO3AyXa.

Pemenue pacu€THbIX 3a1a4 ¢ IBHO
3aJJaHHOW U HESBHO 3a/IaHHOM
(bU3UUECKON MOJENBIO C
MCII0JIb30BaHUEM 3aKOHOMEPHOCTEN
MOCTOSIHHOT'O TOKA B Pa3JIMYHBIX CPEeIax.
Pemenune kauecTBEHHBIX 3a7ad4,
TpeOYIOIUX NPUMEHEHUS
3aKOHOMEPHOCTEM IMOCTOSTHHOTO TOKa

B Pa3JIU4HbIX CpElax.

OOBbsicHEHUE YCTpOMCTBa U TPUHIUIIA
JEUCTBHS ra3opa3psaHbIX JIaMmIl,
ANEKTPOHHO-IY4YeBOI TpyOKH,
MOJTyTIPOBOTHUKOBBIX TPUOOPOB: AUOAA,
TpaH3UucTopa, poToanoa, CBETOIMOAA.
OOBbsicCHEHUE CYTH MTPOLIECCOB:
rajibBaHUKH, papUHUPOBAHUS MEJIH,
BBITUUIABKU aJTFOMUHMSL, SJIEKTPOHHOM
MUKpPOCKOITUHU

Hroro no pazneny
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Pa3znen 5. ®u3nyeckuii NPAKTUKYM

5.1 | dusnueckwuii 16 Crioco0b1 u3MepeHust GU3NUECKUX [IpoBeneHne KOCBEHHBIX U3MEPEHMI,
IPAKTUKYM BEJIMYMH C UCTIOIb30BAHUEM UCCIIEJOBaHUM 3aBUCUMOCTEN

aHAJIOTOBBIX U IIU(POBBIX (bu3MYeCcKuX BEJIMYUH, IPOBEPKA
M3MEPUTENbHBIX TPUOOPOB U MPEIOKEHHBIX THIIOTE3
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. (BBIOOD M3 paboT, OMMCAHHBIX
AOCOTIOTHBIE U OTHOCUTEIBHBIC B TEMaTHUYECKUX pa3fesiax
MOTPEIIHOCTH U3MEPEHUHN (PU3HUECKUX | «YUEHUYECKUI DKCIIEPUMEHT,
BennurH. OLIEHKA TpaHull 1ab0paTOpHBIE PA0OTHI, TPAKTUKYM))
MOTPETHOCTEN

Hroro mo pazaemy 16

PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO 170

YACOB I10 ITPOT'PAMME
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11 KUIIACC

Haumenosaunue
pa3aenoB U TEM
y4eOHOTO0 MpeMeTa

No
/o

KomnnuectBo
JacoB

[IporpammHoOe conepxanue

OCHOBHBIE BH/JIBI ICSITCILHOCTH
00yJaronuxcst

Paszpnen 1. DnexkrpoamaaMuka

1.1 MarauTHoe 1moJjie

14

B3aumopericTBre NOCTOSHHBIX
MarHuTOB U MPOBOJHUKOB C TOKOM.
MarnautHOe nosie. Bektop MarHuTHOU
uHayKUud. [IpuHun cynepno3numuu
MAarHUATHBIX TOJIeH. JIMHUM MarHUTHOM
WHYKIHH.

MarHuTtHoOe€ 1oJie MPOBOJHUKA C TOKOM
(IpsIMOTO TPOBOJTHUKA, KAaTYIIIKU U
KpyroBoro Butka). OnsIiT Ipcreaa.
Cuna Amrnepa, e€ HalpaBJICHHE U
MOZYJIb.

Cuna Jlopenua, e€ HanpaBJIeHHE U
MOZYJIb. [[BHKEHHUE 3apsyKEHHOM
YacCTHUILIbl B OJTHOPOJTHOM MarHUTHOM
nosie. Pabota cuiibl JlopeHiia.
MarsauTHoe 110JI€ B BEIIIECTBE.
deppoOMarHeTuKy, napa-

U JMaMarHeTUKH.

TexHuyeckue ycTponucTsa u
TE€XHOJIOTUYECKHUE TIPOLIECCHI:
MIPUMEHEHUE TOCTOSIHHBIX MAarHUTOB,

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
cuibl Amriepa, IpoBEACHUE
UCCJIEI0BAHMS 3aBUCUMOCTEN MEXIY
(bU3MYEeCKUMU BETUYMHAMU U OTBITOB
10 MTPOBEPKE MPEIOKEHHON TUIIOTESBI
MIPU U3YUYEHHUH JIEUCTBUSA MOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM,
B3aMMOJICUCTBUS IPOBOJHUKA

C MarHUTHBIM TOJIEM.

OmnpeneneHue abCONMIOTHBIX U
OTHOCUTEJIbHBIX OTPEIIHOCTEN
U3MepeHU (PU3NIECKUX BEINYHUH.
OneHka rpaHul NOrPENIHOCTEN.
HccnenoBanre MarHUTHOTO MOJIsSt
MMOCTOSTHHBIX MAarHUTOB, CBOMCTB
(beppoMarHeTUKOB.

OnpeneneHue yCiaoBUM MPUMEHUMOCTH
MOJIeJIA OJTHOPOJTHOTO MAarHUTHOTO
MOJISL.

Onpenenenue HaNpaBJIeHUs] UHIYKIUN
MAarHUTHOTO TOJIsl TPOBOJAHUKA C TOKOM,
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3NIEKTPOMATHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOJABUTATENb KOO, YCKOPUTEIH
3JIEMEHTAPHBIX YaCTHULL

cuibl Amriepa u cuiel Jlopenua.
N3yueHnune kapTUHBI IUHUN UHAYKIIUN
MAarHUTHOTO MOJIS MOJIO0COBOTO U
MOIKOBOOOPA3HOTO MOCTOSHHBIX
MAarHATOB, IJIMHHOTO MPSAMOTO
MIPOBOJAHUKA, 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOAHUKA, KATYIIKUA C TOKOM.
OObsicHEHUE B3aMOJICHCTBHUS IBYX
MIPOBOJAHUKOB C TOKOM, AEHCTBUS CUJIbI
JlopeHiia Ha MOHBI ATEKTPOIUTA.
Hab6nronenue nBukeHus myyka
AJIEKTPOHOB B MATHUTHOM MOJIE.
N3yuenne npuHuuna AeUCTBUSA
AIEKTPOU3MEPHUTEIHHOTO MPUOOpa
MarHUTORJIEKTPUUECKON CUCTEMBI.
Peuienue pacu€THbIX 3a7a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hbU3UIECKON MOJICITBIO

C UCIIOJIb30BAHHNECM OCHOBHBIX 3aKOHOB 1

dbopmyi 1o Teme «MaraHuTHOE MoJiey.
Pemenue kauecTBEHHBIX 3aj1a4,
TpeOYIOMUX MPUMEHECHUSI 3HAHU I

1o TeMe «MarsuTHOE I10JIe».
OObsicHEHUE YCTPOMCTBA U IPUHITUTIA
JICMCTBUSI SJIEKTPOMArHUTOB, TECTEPA-
MYJIBTUMETPA, SJICKTPOABUTATEIIS
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SIxo0u, ycKkopHTeIIel 3JIeMEHTapHBIX
YaCTHII.

OOBsicHEHUE MPUMEHEHUS TOCTOSHHBIX
MarHUTOB

1.2

BJIGKTpOMaFHI/ITHaH
HHAYKOWA

13

SIBieHME BJIGKTPOMaFHHTHOﬁ HWHAYKIHUH.

[ToTok BeKTOpa MArHUTHOW UHAYKIIHH.
OJIC uHaAYKIIUK. 3aKOH
AJEKTPOMAarHuTHOM MHAYKUUKU Papajes.
Buxpesoe snektpruueckoe nosue. Toku
dyko.

OJIC nHAyKUMUK B MPOBOJIHUKE,
JBIKYIIEMCS] B OJTHOPOJHOM
MarHuTHOM IIOJI€E.

[IpaBuio Jlenna.

NunyktuBHOCTH. KaTymika
WHIYKTUBHOCTH B LIETIH OCTOSIHHOTO
ToKa. SBnenue camonnaykuuu. I/C
CaMOUWH]TYKIIUH.

DHeprusi MarHUTHOTO TOJISI KaTYIIKH

C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.
TexHuueckue ycTpoucTsa u
TE€XHOJIOTMYECKUE MPOLIECCHI:
WHIYKIIMOHHAS TI€4b, COJICHOU, 3aI[1UTa
OT 3JICKTPU3ALINH TEJ NIPU JBUKEHUU

B MarHUTHOM MOJI€ 3EMJIU

[IpoBeneHue nccnenoBaHus
3aBUCUMOCTEH (PU3NUECKHUX BEIUYHUH U
OTBITOB IO MPOBEPKE MPEITIOKEHHOMN
TUIIOTE3bI ITPU U3YUYEHUH SIBJICHUS
AIEKTPOMArHUTHON WHTYKIIUH.
Onpenenenue MHAYKIIUA BUXPEBOTO
MarHUTHOTO TOJISI.

OmnpeneneHne aOCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MEpPEeHUM (PU3NYECKUX BEITUYHH.
OneHka rpaHul NOTPENIHOCTEN.
DKCIEpUMEHTAIbHOE N3yYEHHE MPaBUIa
Jlenna.

HccnenoBanue sSIBICHUS] CAMOMHIYKIINH,
3aBucuMoct J/]C caMOMHAYKIHUHA OT
CKOPOCTH U3MEHEHHUSI CHJIbI TOKA B IIETIH.
N3yuenue najeHusi MarHura

B QIFIOMUHUEBOM (MEIHOMN) TpyoOe.
COopka Mo1eTu IIEKTPOMArHUTHOTO
reHepaTopa.

Pemenune pacu€THbIX 3a7a4 € ABHO
3aJaHHOM Y HESBHO 3aJaHHOMN
bu3nYecKo MOJIENbIO
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C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmy1 o Teme «DIeKTpOMarHuTHas
WHITYKITASD.

Pelenne kauecTBEeHHBIX 3a]1a4,
TPeOYIOMUX MPUMEHCHHS 3HAHU I

1o TeMe «DJIEKTPOMarHuTHas
WHTYKITASD.

OObsicHEHUE OCHOBHBIX MPUHIIMIIOB
JEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJOTHUECKHUX MPOIIECCOB, TAKUX
KaK: UHIYKIIMOHHAS TI€4b, COJICHOU/I,
3aIUTa OT DIEKTPHU3AIUH TET

MIPY IBFOKCHUHM B MAarHUTHOM TIOJIE
3emiu.

PaboTa B rpynmax mpu o0Cyk1eHUN
BOTIPOCOB MEXMPEIMETHOTO XapaKTepa
(Hanpumep, O TeEMeE
«DIEeKTPOMArHUTHBIC SIBJICHHUSI

B IIPUPOJIEY)

Hroro no pazneny 27

Pa3nen 2. Kojie0anus 1 BOJTHBI

2.1 Mexannueckue 10 KonebarenbHast cucrema. IIpoBeneHre KOCBEHHBIX U3MEPEHU,
KOJIeOaHUs CBoOoaubIe K0JIe0aHus. HCCIICIOBAHUS 3aBUCUMOCTEN MEXKIY

["apmonnyeckue konebanms.
Kunematnueckoe n TMHAMHUYECKOE
ONMCaHue. DHEPTETUYECKOE ONKUCAHUE
(3aKOH COXpaHEHHUs] MEXaHUYECKOU

(bU3MYECKUMU BETUYMHAMU U OTIBITOB
10 MPOBEPKE MPEITI0KEHHOMN TMIOTE3bI
MPU U3yYECHUU KOJICOaHUI HUTSIHOTO U
MPY>KUHHOTO MassTHUKOB,
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sHepruu). BeIBOJ AMHAMUYECKOTO
OTIMICAHMS TAPMOHUYECKHUX KOJIeOaHu!
W3 UX YHEPTETUYECKOTO U
KMHEMATUYECKOTO OMTUCAHUS.
Ammutyna u dasza konedanuii. Csi3b
aMIUTATYbI KOJIEOAHUI MCXOTHOU
BEJIMYMHBI C aMIUIUTYJJaMU KOJIeOaHU
€€ CKOPOCTH U YCKOPEHUS.

ITepuon n yacTtoTa KoyeOaHMIA.
[Tepuon manbix CBOOOIHBIX KOJIEOAHUI
MaTeMaTU4eCcKoro MasiTHuka. [lepuon
CBOOOJIHBIX KOJIEOaHUI MPY>KMHHOTO
MasiTHUKA.

[TonsiTHe 0 3aTyxaromux KoJaeOaHUsIX.
Boinyxnennble kosie0anus. PezonaHc.
Pe3zonancHas kpuBas. BinusiHue
3aTyXaHUs Ha BUJ PE30HAHCHOW KPUBOU.
ABTOKOJNICOaHUSI.

TexHuueckue yCTpoucTBa 1
TEXHOJIOTUYECKUE MPOLIECCHI:
METPOHOM, YacChl, KAYEJIH, My3bIKaJIbHbIE
WHCTPYMEHTHI, ceiicmorpad

BBIHYKJICHHBIX U 3aTYXaIOIINX
MEXaHUYECKUX KOJIeOaHUM.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIBHBIX TTOTPEITHOCTEH
U3MEpPEeHUI (PU3UICCKUX BETNUHNH.
Or11eHKa TpaHMI] TOTPEITHOCTEH.
Hab6nronenue He3aBUCHMOCTH Ieproaa
MaJIbIX KoJIeOaHHUM rpy3a Ha HUTH

OT aMILTUTY/IbI.

DKcIepuMeHTaIbHAs ITPOBEPKA 3aKOHA
COXpaHEHUS SHEPTHH NPH KOJIeOaHUIX
rpy3a Ha TIPYKUHE.

HaOmronenune pe3oHanca.
OmnpeneneHue ycIoBHi MPUMEHUMOCTH
MOJIEIM MaTEMaTHYECKOTO MasTHUKA U
HJ1eaJILHOTO MPYKMHHOTO MasTHUKA.
Pemenne pacuéTHBIX 3a7a4 C SIBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(hbU3UIECKOM MOJICITBIO

C UCIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn o Teme «MexaHudecKue
KoJaeOaHus».

Penienne kauecTBEHHBIX 3a1a4,
TpeOYIOIMUX MPUMECHCHHS 3HAHUH

o TeMe «MexaHnYeCcKue KOIeOaHus.
OOBsiCHEHUE YCTPOMCTBA U MPUHIIUTIA
JEHCTBUSI METPOHOMA, YaCOB, Ka4eJIeH,
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MY3bIKQJIBHBIX UHCTPYMEHTOB,
ceiicmorpada.

Hcnons3zoBanue IT-texnonornii

npu paboTe ¢ TONOTHUTEIbHBIMH
HMCTOYHUKAMU UH(OPMAIH 10 TeEME, UX
KPUTUYECKAN aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH

2.2

DIeKTpOMarHuTHhIE
KOJICOaHUS

15

Koneb6arenbubiit kKoHTYp. CBOOOAHBIC
AJIEKTPOMAarHUTHHIE KOJIeOaHUs

B UJICAJIbHOM K0JIe0aTEIbHOM KOHTYDE.
®opmyna Tomcona. CBsi3b aMIUTUTYAbI
3apsiia KOHAEHCAaTopa C aMIUTUTYA0U
CHUJIBI TOKA B KOJIEOATEIIBHOM KOHTYpE.
3aKOH COXpaHEHUS SHEPIUU

B UJICaIbHOM KOJieOaTeIbHOM KOHTYPE.
3aTyxaronme 3JIeKTPOMarHuTHhIE
KoJieOanus. BeiHYK/IeHHbBIE
AIIEKTPOMATHUTHBIE KOJICOAHUSI.
[lepemeHnHbIi TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYTHOE U
JNEUCTBYIONIEE 3HAYEHHUE CHIIBI TOKA U
HaIPSDKEHUS TIPU pa3inaHonl Gpopme
3aBUCUMOCTH MIEPEMEHHOI0 TOKa

OT BPEMEHHU.

CunyconanbHbIA IEPEMEHHBIN TOK.
Pe3ucrop, koHAEHCATOP U KaTyIlIKa
WHJIYKTUBHOCTH B LIETIH

[IpoBeneHre KOCBEHHBIX H3MEPEHUN U
HCCIICIOBAHUS 3aBUCUMOCTEN
(bu3MYEeCKUX BEIMYUH MPU U3yUEHUN
AJIEKTPOMArHUTHBIX KOJIEOaHUM U 1ieneit
MIEPEMEHHOTO TOKA.

OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEJIbHBIX MOTPEIIHOCTEH
U3MepeHU (PU3NIECKUX BEITNYHH.
OneHka rpaHul NOTPEIHOCTEN.
N3yuenne ycTpoicTBa U NpUHIUIIA
nencTBus Tpancopmaropa.
Habmronenne 31eKTpoMarHuTHOTO
pEe30HaHca.

N3yuenne ocuriuiorpaMm
AJIEKTPOMArHUTHBIX KOJIEOaHUMH.
Peliennie pacu€THbIX 3374 C SIBHO
3aJITaHHOM U HESIBHO 3aJIaHHON
(hU3UYECKOM MOJIECIIbIO

C UCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
bopmyI o Teme « INeKTPOMAarHUTHBIE

63




CHHYCOMJIAIBHOTO MEPEMEHHOTO TOKA.
Pe3onanc TokoB. Pe3onanc
HAPSDKCHUM.

Wneanbublil TpanchopmaTop.
[IpousBoacTBo, nepenayva u
NOTpeOJICHHUE ANEKTPUIECKON SHEPTUH.
DKOJIOTUYECKUE PUCKHU

MIPU MPOU3BOJICTBE IEKTPOIHEPTUH.
Kynberypa rcnosib3oBanus
3JIEKTPOIHEPTUU B [IOBCEIHEBHOU
YKUA3HU.

TexHuyeckue ycTporcTa u
TEXHOJIOTUHYECKHUE MPOLIECCHI:
3JIEKTPUYECKUN 3BOHOK, TEHEPATOP
MIEPEMEHHOTO TOKA, JINHUU
3JeKTponepenay

KOJICOQHMS.

Pelienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIIKUX MPUMEHEHUSI 3HAaHU I

0 TeM€ «DJIEKTPOMArHUTHbBIE
KOJICOQHMS.

CpaBHEHUE MEXaHUYECKUX U
AJIIEKTPOMATrHUTHBIX KOJIEOAHUH.
OObsicHEHUE YCTPOMCTBA U MPUHIIUIIA
JICVCTBHS IEKTPUYECKOTO 3BOHKA,
reHepaTopa MepeEMEHHOr0 TOKa, IMHUM
aJIeKTponepeaay.

Onpenenenue ycloBUil IPUMEHUMOCTH
MOJIENIN UCATBHOTO KOJIeOaTeIIbHOTO
KOHTYpa.

AHau3 U OlleHKa MMOCIEICTBUN
WCIIOJIb30BaHUS PA3JIMYHBIX CITOCOOOB
MIPOU3BO/ICTBA JIEKTPOIHEPTUU

C MTO3ULUAN SKOJOTUYECKOU
0€30MacHOCTH; TPeACTaBICHUM

0 palMoOHaILHOM IIPUPOIONOIH30BAHUI
(B mpoliecce MoAroTOBKY COOOIICHUH,
BBITIOJTHEHUM TPYNIOBBIX TPOEKTOB)

2.3

Mexannueckue u
BJIEKTPOMATHUTHBIC
BOJTHBI

10

MexaHnuecKre BOJIHbI, YCIIOBUS UX
pacnpoctpanenus. [lonepeunsie u
pOAOJIbHBIE BOJIHBI. [Iepros, ckopocTh
pacnupoCTpaHEHHUS U JJIMHA BOJIHBI.
CBOICTBa MEXaHUYECKUX BOJIH:

HaOmronenue oOpa3oBaHus u
pacnpocTpaHeHUs OMEePEUHbIX

Y TIPOJIOJTBHBIX BOJIH, OTPAKEHUS U
IpesoMIIeHUs, HHTephEPEHLIUN

U T paKkIuyd MEXaHUUECKUX BOJIH,
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OTpaXKECHUE, PEIIOMIICHUE,
uHTepdepeHIus u AudpaKiusl.

3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh
3ByKa. Bricora ToHa. TemOp 3ByKa.
[IIyMoBOE 3arpsi3HEHUE OKPYKAIOIIEH
cpensl.

DJIEKTPOMATrHUTHBIC BOJIHBL. Y CIIOBUS
U3IIyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opueHTaiusi BEKTOPOB

1§, E , U B DJICKTPOMAarHuTHOUW BOJIHE.
CBOIICTBA PJIEKTPOMArHUTHBIX BOJIH:
OTpAKEHUE, IPEIIOMIICHHUE,
noJIIpu3aIus, UHTephepeHITUs 1
nudpaximys.

[IIxana 31eKTpOMarHuTHBIX BOJIH.
[IpumeHeHue JIEKTPOMarHUTHBIX BOJTH
B TEXHUKE U OBITY.

[TpyHLIMIIBI PAANOCBA3U U TEJIEBUACHUS.
Paguonoxamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKarOIIEU CPEBI.

TexHuyeckue ycTponcTsa u
MPaKTUYECKOE MPUMEHEHUE:
MY3bIKaJIbHbIE THCTPYMEHTHI, pajap,
paguoONpPUEMHHUK, TEJIIEBU30D, AHTCHHA,
tenedon, CBU-neus, ynpTpazByKoBas
JIMAarHOCTUKA B TEXHUKE U MEJIUIIHE

aKyCTHYECKOTO pEe30HaHca, CBA3U
IPOMKOCTH 3BYKa U BBICOTHI TOHA

C aMILUTUTYI0U U 4aCTOTOM KOJeOaHUH.
N3ydeHue CBOMCTB yibTpa3ByKa M €ro
MIPUMEHECHMUSL.

Hccaenosanue cBONCTB
3JICKTPOMAarHUTHBIX BOJIH: OTPaKECHUE,
MPEIOMIICHUE, TTOJSIPU3aALINS,
nudpakiys, “HTepdepeHIus.
OOHapyxeHue HHPPaKpacHOro U
yAbTPaduOIECTOBOTO U3ITYUECHUM.
CpaBHEHHE MEXAaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
OrnpeneneHue yCaoBUM MPUMEHUMOCTH
MO/IEJIA TAPMOHUYECKOUN BOJIHBI.
Pemenue kauecTBEHHBIX 3a/1a4,
TPEOYIONTUX MPUMEHEHUS 3HAHUM

1o Teme «MexaHn4yecKue u
BJIEKTPOMArHUTHBIE BOJHBI».
N3yyenune napameTrpoB 3ByKOBOU
BOJIHBI.

N3ydenue pacnpocTpaHeHUs 3BYKOBBIX
BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.
OOBsicCHEHUE YCTPONCTBA U IPUHITUTIA
JICVCTBHS MYy3bIKaJIbHBIX HHCTPYMEHTOB,
pazapa, paIuonpuEMHUKA, TEJIEBU30PA,
anTeHHbl, Tenedona, CBU-neun.
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OOBbscHEHUE YIbTPa3BYKOBOM
JIMarHOCTUKHU B TEXHUKE U MCIUIIMHE.
Ucnonb3oBanue [T-rexnonoruu

pu padboTe C TOMOJHUTEITHLHBIMHU
HMCTOYHUKAMHU WH(POpMAIIIH 110 TEME,
VX KPUTUYECKUM aHAJIM3 U OLICHKA
JIOCTOBEPHOCTH.

AHau3 " OlleHKa IMOCIEICTBUN
IITyMOBOTO Y 3JICKTPOMAarHuTHOIO
3arpsI3HEHHS OKPYIKAFOIICH Cpebl

C IIO3UIIMH DKOJIOTHUECKOUN
0e30macHOCTH; MPEICTaBICHUMN

0 PaIMOHATILHOM MPUPOIOTIOIE30BaHUHT
(B mpol1iecce MoaroTOBKK COOOIICHHH,
BBITIOJTHEHUH TPYNIIOBBIX ITPOCKTOB)

2.4

Onrtuka

25

[IpsAMonMHENHOE pacpOCTpaHEHNE

CBETa B OTHOPOJHOM cpene. JIyd cBera.

TouyeuHbIN HICTOYHUK CBETA.
OtpaxeHune cBeTa. 3aKOHBI OTPAKECHUS
ceeta. [locTtpoenune nzobpakeHmit

B TUI0CKOM 3epkaie. Chepruueckue
3epKara.

IIpenomiieHue cBeTa. 3aKOHBI
IpeIOMJICHUS CBeTa. AOCOIOTHBIN
MOoKa3aTesb MPeIoMIICHUS.
OTHOCHUTENBHBIN TOKA3aTETh
npenomiieHus. [IoCTOSTHCTBO 4acTOThI

HaoOmronenne onTUuecKux siBICHUH,
MPOBEICHNE KOCBEHHBIX U3MEPECHUH,
HCCIeI0BaHMS 3aBUCUMOCTEHN
(hbU3NYECKUX BEJIMYUH U OTBITOB

T10 TTPOBEPKE MPEITTOKECHHON TUITOTE3BI
MIPY U3YYEHUH SIBIICHUU MPEIIOMIICHUS
CBETa Ha rPaHMUIIE pa3liesia IByX Cpel,
MIPEJIOMIICHHS CBETAa B COOMpArOIeH 1
pPaCCEeHBAIOLIEH JIMH3aX, BOJTHOBBIX
CBOMCTB CBeETA.

HaOmro1enue mojsHoro BHyTpeHHEro
OTPaXEHHUsI, U3YUYCHUE MOJEIU

66




CBETA U COOTHOUIEHUE JUIMH BOJIH
IIPU MEPEXOJE MOHOXPOMATUYECKOTO
CBETAa Uepe3 IPaHully paszeiia IByX
ONTHYECKHUX CPEL.

Xon tyuen B ripusme. Jlucnepens cBera.
CnoxHbIi cocTaB Oenoro ceera. LBer.
ITonHOE BHYyTpEHHEE OTpaKEHHUE.
[IpenenbHbIN yroJ HOJIHOTO
BHYTPEHHETO OTPaKECHHSI.
Cobuparonye 1 paccenBaoIne JIUH3BL.
Tonkast mH3a. POKYCHOE PaCCTOSTHUE U
ONTHYECKAS CUJIa TOHKOM JIMH3BL.
3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS
TOHKOM c(heprUueCcKOil IMH3BI OT €€
r€OMETPUU U OTHOCUTEIBHOTO
NIOKA3aTeNs IPETOMIICHHUS.

dopMyia TOHKOU JIMH3BI. Y BEIIMYEHUE,
JABAEMOE JINH30M.

Xox nyya, TpOoLIEAIEro JWH3Y MO
MPOU3BOJILHBIM YTJIOM K €€ TJIaBHOM
onrn4eckoun ocu. [loctpoenue
U300pKEHUN TOUKH U OTPE3Ka MPSIMOI
B COOMPAIOIINX U PACCEUBAIOIITUX
JIMH3aX U UX CUCTEMAX.

Ontuueckue npubdopsl. Pazpemarornias
crocoOHOCTh. ['1a3 kak onTuueckas
cucrema.

CBETOBOJA.
[Tomyyenue n3o0paxeHUs! B CHCTEME
U3 IUIOCKOT'O 3€pKaJia U JINH3HI,

B CCTEME U3 JABYX JIMH3.
KoHcTpyHnpoBaHue TENECKONUYECKUX
CUCTEM.

N3ydenue nossipusanuu CBETa,
OTPaXEHHOTO OT NOBEPXHOCTHU
JUDJIEKTPHUKA, U3YUCHHE
UHTEP(PEPEHIINH JTa3E€PHOTO U3ITyUYEHUS
Ha JBYX MIEJIAX.

[lony4yeHune crieKTpa U3Iy4EHHUs
CBETOAMOJA IIPU TOMOIIN
TU(PaKIIMOHHON PEIIETKH.

Pemenue pacu€THbIX 3a71a4 C IBHO
3aJaHHOU U HEIBHO 3aJaHHOU
(bU3UYEeCKO MOJIENBIO

C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
dbopmyn no Teme «ONTHKaY.

Pelenne kauecTBEeHHBIX 3a/1a4,
TpeOyIOMIMX MPUMEHEHUS 3HAaHUM

1o Teme «OnTuka.

[Toctpoenue u pacuér n300pakeHui,
CO37aBaE€MbIX MIJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M.

Omnpenenenre ycaoBU IPUMEHUMOCTH
MOJI€TIN TOHKOM JIMH3BI; TPaHUI]
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[Ipenensl npuMEHUMOCTH
F€OMETPUYECKON ONITHKHU.

BonnoBas ontuka. Matepdepenims
cBera. KorepeHTHbIE HCTOYHUKH.
YcaoBus HaOMOIEHN MAKCUMYMOB U
MUHAMYMOB B HHTEP(PEPEHIIMOHHOM
KApTHUHE OT JIBYX KOT€PEHTHBIX
HUCTOYHUKOB. [IpuMepbl KITacCUUeCKUX
UHTEPPEPEHIIMOHHBIX CXEM.
Hudpakuus ceera. JuppakuuonHas
peméTrka. Y ciioBre HaOIIOAeHUS
TJIABHBIX MAKCUMYMOB TP MaJICHUN
MOHOXPOMAaTHYECKOTO CBETa

Ha TU(PaKIIMOHHYIO PEIIETKY.
[Tonspusanus ceera.

TexHudeckue yCTporucTBa 1
TEXHOJIOTHYECKHE MTPOLIECCHI: OUKH,
JyTia, IepucKom, goTroarnmapar,
MUKPOCKOTI, MPOEKIIMOHHBIN arapar,
IPOCBETIIEHUE ONTHKH, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS pEIIETKA

IIPUMEHUMOCTH F'€OMETPUYECKON
OINTHKH.

OOBbscHEeHnE 0COOEHHOCTEN MPOTEKAHUS
ONTHUYECKUX SBJIICHUW: HHTEP(EPEHIUH,
T pakLiK, TUCIEPCUH, TIOJTHOTO
BHYTPEHHETO OTPaXKCHUS.

OOBbsicHEHUE YCTPOMCTBA U TPUHIUIIA
JEHUCTBHS OYKOB, JIYIIBI, IEPUCKOIIA,
dboToanmnapara, MUKPOCKOTIA,
MIPOEKIIMOHHOTO anmnapara,
TU(paKIIMOHHON PEIETKH, BOTIOKOHHOM
OINTHKM.

OOBbsicHEHUE TPOCBETIICHUS ONITUKH.
PaboTa B rpynmnax npu o0CyXJ1eHUN
BOIIPOCOB MEXIPEIMETHOIO XapakTepa
(manpumep, o reme «CBeTOBbIE
SBJICHUS B IPUPOJIEY)

Hroro o pasgemny
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Paznen 3. OcHOBBI clIeNMAJILHOM TEOPUHM OTHOCUTEIbHOCTH (nasee - CTO)

3.1

OcHOBBI
CIIELIMAJIbHOW TEOPUHU
OTHOCHUTEIBHOCTH

5

I'panu1bl NPUMEHUMOCTH KIIACCUYECKON
MexaHuKU. [locTynarsl crienuanbHON
TEOPHUH OTHOCHUTEIIBHOCTH.
[IpocTpaHnCTBEHHO-BPEMEHHOM

[IpoBeneHre KOCBEHHBIX U3MEPEHUN
UMITYJIbCA U DHEPTUU PEISITUBUCTCKUX
gactull (1o ¢potorpadusiMm TpeKoB
3apsHKEHHBIX YaCTHUI] B MATHUTHOM
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uHTepBai. [Ipeobpazoanus Jlopenia.
Y cnoBre NPpUYNHHOCTH.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.
3ameyieHue BpEMEHHU U COKpaleHUE
JUTUHBI.

DHEPrus U UMITYJIbC PEISITUBUCTCKON
YaCTHULIBI.

CBs13b Macchl C SHEPTUEN U UMITYJIBCOM
PENATUBUCTCKON YaCTULIBI. DHEPIUS
IIOKOS.

TexHuyeckue ycTporcTa u
TEXHOJIOTUYECKHUE MTPOLIECCHI:
CITyTHUKOBBIE IPUEMHUKH, YCKOPUTEIN
3apsKEHHBIX YaCTHULL

roJje).

AHanu3 1 onucanue HU3NIECKUx
SBJICHUH C HCIIOIH30BAHUEM MTOCTYJIATOB
CTELUATbHON TEOPUU OTHOCUTEIHLHOCTH.
OOBbsicHEHUE NPHUHIIMINA IEUCTBUS
CITyTHHUKOBBIX IPUEMHHKOB,
YCKOPUTETIEN 3apsSKEHHBIX YACTHI]

Hroro no pazgeny 5
Pasznen 4. KBantoBasi pusuk
4.1 Kopnyckynsipao- 15 PaBHOBECHOE TEIIOBOE U3TTyYEHUE IIpoBeneHre KOCBEHHBIX U3MEPEHHU,

BOJIHOBOM JyaJIN3M

(u3mydeHue abCoMOTHO YEPHOTO TEIIA).
3akoH cMmemieHus: Buna. ['unoresa
[limanka o0 kBaHTax.

®DoTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.
dororpdext. OnbiTer A.I'. CTonerona.
3akonbl hoTodddexra. YpaBHeHUE
OitHmTeitHa 111 hoTodrddexTa.
«Kpacnas rpanuna» pororddexra.
JlaBneHue cBeTa (B 4aCTHOCTH,
JIaBJICHUE CBETa Ha a0COJIFOTHO

VCCIIEIOBAHNS 3aBUCHUMOCTEN MEKIY
bU3NYEeCKUMHU BeTHYMHAMU

py U3y4ueHuu siBiieHus potodrpdexra.
OmnpeneneHue abCOMIOTHBIX U
OTHOCHUTEIIbHBIX HOTPEIIHOCTEN
U3MEepeHUN (PU3NUECKUX BETUYHUH.
OrnieHka rpaHull MOTPEUTHOCTEM.
Pemienune pacu€THbIX 3a71a4 C SIBHO
3aJJaHHOW W HESBHO 33/IaHHOM
(bu3HYEeCcKO MOJIENbIO
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MOTJIOMIAIOIIYIO U a0COIIOTHO
OTPAXKAIOUTYIO TOBEPXHOCTH). ONBITHI
I1.H. JIeGenena.

BonHoBeie cBOMCTBaA yacTull. BoHbI
ne bpouns. Jlnmuaa BonHb! ne bpoia u
pasMepbl 00JaCTH JIOKATU3AIHH
JBIKYIIEHCS YaCTHUIIBI.
KopnyckynsspHO-BOTHOBOM JyallU3M.

Hudpakuus 37€KTPOHOB Ha KpUCTaILIaX.

Crneunduka u3sMepeHnii B MUKPOMHUPE.
CooTHONIEHNS HEOTIPENEIIEHHOCTEN
I'eiizenoepra.

TexHuueckue ycTpoucTsa u
TE€XHOJOTUYECKHE MPOLIECCHI:
CHEKTPOMETP, (OTOITIEMEHT,
(oToAaTUNK, TYHHEJIbHBIN MUKPOCKOTI,
COJIHEUHas OaTapesi, CBETOIUO/

C UCIIOJIb30BAHHEM OCHOBHBIX 3aKOHOB U
dbopmyn mo Teme «KBaHTOBEBIE
SIBJICHUS.

Peliennie kauecTBEHHBIX 3aj1a4,
TPeOYIOMUX MPUMEHCHHS 3HAHU I

1o Teme «KBaHTOBBIE SIBJICHUSD.
Onpenenenue ycaoBU TPUMEHUMOCTH
KBAaHTOBOW MOJIETIU CBETA.

AHaJIN3 KBaHTOBBIX IPOLIECCOB

C HCMOJIb30BAHUEM YypaBHEHUS
Oiinmreiina 1ia Goroaddekra,
MIPUHIIUIIA COOTHOILICHUH
Heonpenenéunoctu ['eiizendepra.
OOBsicHEeHNE PUHITUTIA TCHUCTBUS
CIIeKTpOMeTpa, (PoTorIeMEeHTa,
dhoToaaTurKa, TYHHEILHOTO
MUKPOCKOIIa, COJTHEYHOU OaTapeu,
CBETOJMOA.

Hcnons3zoBanue [ T-texnonornii

npu paboTe ¢ AOMOJTHUTETbHBIMU
MCTOYHUKAMU WH(OPMAIUH 110 TEME,
X KPUTHYECKUN aHAIU3 U OLICHKA
JIOCTOBEPHOCTH

4.2

dusuka atoma

OMNBITHI 110 UCCIEA0OBAHUIO CTPOEHUS
atoma. [IimanerapHas mozens atoma
Pesepdopna.

IToctynarel bopa. U3nydenue u

OmnpeneneHue NIMHBI BOJIHBI J1a3€PHOTO
W3JIyYEHUS.

Habmtoienue nuHeiiuaThiX CIIeKTPOB.
HccnenoBanue CrIieKTpa pa3pesKeHHOIO
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norjoiieHrue (OTOHOB IIPH MEPeXo/ie
aToOMa C OJTHOTO YPOBHSI DHEPTUH

Ha JpYrou.

Buapl criektpoB. CniekTp ypoBHEN
SHEPruu aToMa BOAOPOJA.
CHoHTaHHOE U BBIHYXKIECHHOE
U3JyuyeHue ceera. Jlasep.
TexHuueckue ycTpoucTsa u
TEXHOJIOTUYECKHUE MPOLIECCHI:
CHEKTpaJIbHBIN aHATU3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBI KOMIIBIOTED

aTOMapHOTO BOJAOPOJA U U3MEPEHUE
nocTossHHON PunGepra.

N3yuenue ycTporcTBa U AEUCTBUS
CYETYMKA HOHU3UPYIOITUX YACTHII.
OnpeneneHue ycloBUil NPUMEHUMOCTH
Mozenu atoma Peszepdopaa.
OOBsicHeHUE IPUHITUIIA JICHCTBUS
CIIEKTPOCKOMa, J1a3€pa, KBAHTOBOIO
KOMIIBIOTEDPA.

AHanu3 KBaHTOBBIX MIPOIIECCOB

Ha OCHOBE IIEPBOT0 U BTOPOTO
noctynaroB bopa

4.3

dus3uka aTOMHOI'O
aapa u
3JIEMEHTAPHBIX
JaCTHII

Hyxnonnas monens sinpa ['eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe
yucio siapa. M3oTonsl.
PamnoaktuBHOCTE. Anbha-pacra.
DNEeKTPOHHBIA U MO3UTPOHHBIN OeTa-
pacnaz. I'amma-usiyyeHue.

3aKOoH paAMO0aKTUBHOTO pacnaja.
PannoakTuBHBIE H30TOMNBI B PUPOJE.
CBOMCTBA MOHU3UPYIOIIETO U3ITYYCHUS.
Binsinue paagnoakTHBHOCTH Ha KUBbIE
opranu3mMbl. EcTecTBeHHBIN (oH
u3iydyenus. /Jlozumerpus.

DHeprus CBsA3U HYKJIOHOB B SIAPE.
Snepusie cuibl. [ledext maccsl sapa.
Snepnbie peakunu. JleneHue u CUHTE3

IIpoBeneHue nsmepeHun
paanoakTUBHOTO GhoHA

C UCIOJIb30BaHNEM JI03UMETpa U
HCCIIEIOBaHUE TPEKOB YaCTHI]

(1o roToBBIM (hoTorpadusim).
N3yyenue moriormieHus 0eTa-4acTHIl
ATFOMUHHUEM.

OmnpeneneHre ycaoBH TPUMEHUMOCTH
MOJIEJI AaTOMHOTO Spa.

AHa3 ¥ ONTMCaHUE SICPHBIX PEaKITUi
C WCIOJIb30BAHUEM ITOHSTHI MacCOBOE
YHCIIO U 3apsil Apa, SHEPTHUS CBS3U
Aapa, 3aKOHOB COXpaHEHHUs 3apsja,
MacCCOBOTO YHCJIa ¥ DHEPTHH B SICPHBIX
peaknusx, 3aKOHa PATMOAKTHBHOTO
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anep. Snepusie peaktopsl. [IpodieMbl
YIPaBIAEMOTO TEPMOSAECPHOTO CUHTE3A.
DKOJIOTUYECKUE ACTIEKTHI PA3BUTHS
SAJIEPHON DHEPrETUKH.

Mertoabl perucTpauuu U UCCIEA0BaHUS
AJIEMEHTAPHBIX YACTUL.
@yHIaMeHTaJIbHbIE B3aUMOJACHCTBUSL.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtanaapTHOU
Mozenu. KBapk-ritooHHast MOJEb
aZpOHOB.

®u3suka 3a npeaenaMu CTaHIapTHOM
Mogenu. TéMHas maTtepust U1 TEMHAs
JHEPrus.

EnnncTBO pmznueckoii KapTUHBI MUpA.
TexHuyeckue ycTponcTBa U
TEXHOJIOTUYECKUE ITPOLECCHI: T03UMETP,
Kamepa BuiibcoHa, iAepHBIA PEaKTOoD,
TEPMOSIAEPHBIN PEAKTOP, ATOMHAS
6om0a, MarHUTHO-PE30HAHCHAS
ToMorpadus

pacnana.

OOBbsicCHEHUE NPUHLINIIA JEHCTBUSA
J03UMeTpa, KaMepsl BriibcoHa,
SIEPHOTO peaKkTopa, TEPMOSICPHOTO
peakTopa, aTOMHON OOMOBI, MArHUTHO-
PE30HAHCHOM TOMOTpaduH.

AHaJN3 U OIICHKA BIIUSHUS
PaJIMOaKTUBHOCTH Ha KHBBIC
OpPTaHMU3MBI, a TAK)KE IMOCIIEICTBUH
pa3BUTHSA ATACPHOHN SHEPTETUKU

C IIO3UIIMH DKOJIOTHUECKOUN
0e30ImacHOCTH; IPEICTaBICHUH

0 paIMOHATILHOM MPUPOIOTIONH30BAHHIH
(B TIporiecce moATOTOBKH COOOIICHHH,
BBITIOJTHCHHSI TPYIIIIOBBIX TPOCKTOB)

Hroro no pazneny

25

Paznen 5. DjaeMeHTBI aCTPOH

OMHHM U ACTPOPU3UKH

5.1

DneMeHTbI
aCTPOHOMUHU U
acTpopU3UKH

12

Drarbl pa3BUTHS aCTPOHOMUM.
[IpuknagHoe U MUPOBO33PEHUECKOE
3Ha4YeHHE acTpoHOMUH. [I[puMeHUMOCTh
3aKOHOB (DU3UKU TSI OOBICHEHUS

Habmonenue 38E31H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M

C HCII0JIb30BAHUEM KOMIIBIOTEPHBIX
IIPUIIOKEHUH T ONIPEACIICHUS
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MPUPOIbI KOCMUYECKUX OOBHEKTOB.
MeToabl ACTPOHOMUYECKUX
uccienopanuii. CoBpeMEHHbIE
OINTHYECKHUE TEIICCKOIIHI,
pagruoTEIECKOIIbI, BHEaTMOC(hEepHas
aACTPOHOMMUSL.

Bup 3Bé3nHoro neba. Co3Be3nus, spKue
3BE3bI, IUIAHETHI, X BUAUMOE
JIBIDKCHHE.

ConHeuHas cucTeMa.

Connne. CotHeuHast aKkTUBHOCTb.
Hctounuk sneprum CoiiHila 1 3BE37.
3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTHKH.
Jlnarpamma «CIEKTPaJIbHBIN KJIacc —
CBETHUMOCTBY». 3BE3/IBI IJIABHOM
TIOCJIIOBATEIBHOCTH. 3aBUCUMOCTD
«Macca — CBEeTUMOCTDY JIJIS 3BE3]T
IJIABHOM ITOCJIEI0BATEIBHOCTH.
BryTtpennee crpoeHune 3BE3 .
CoBpeMeHHbIE NPEICTABICHUS

0 MPOUCXOXKICHUH U 3BoJroIMU CoJiHIIa
1 3BE3J1. DTaIlbl )KU3HH 3BE3 .
Muieunsin [lyrs — Hama ["anakruxa.
[Tonoxxenue n nBuxxenue CoiHIIA

B I'amaktuke. TuUnel ragakTHK.
Pannoranakruku n xBazapsl. YépHblie
JBIPBI B SIIpax TATAKTHUK.

MOJIOKEHUSI HEOECHBIX 00bEKTOB

Ha KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3iusg CeBEpHOro Moaylapus u
APKUE 3BE3IBL.

Ha6mronenue B Teneckon JIyHbl, Tu1aHeT,
TYMaHHOCTEW U 3BE3HBIX CKOIUICHUM.
VYyactue B JMCKYCCHH O POJIU
ACTPOHOMMH B COBPEMEHHOM KAPTHUHE
MHPA, B IPAKTUYECKOMN AEATEIbHOCTH
YEJI0BEKA U TAJbHEUIIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHH.

[TonroroBka cooOIIeHUN O METOIAX
MOJyYE€HUS HAYUYHBIX aCTPOHOMUYECKHUX
3HAHHUU, OTKPBITUAX B COBPEMEHHOU
ACTPOHOMHH.

[IpruMeHeHnEe OCHOBOMOJIATAFOIINX
ACTPOHOMMYECKUX MOHSATHM, 3aKOHOB U
TEOpUH ISl aHAIU3a U OOBICHEHUS
(bu3NYECKUX POLECCOB, TPOUCXOASIINX
B 3BE3/1aX, B 3BE3IHBIX CUCTEMAX,

B MEXTAIAKTUYECKOU Cpeie, IBUKECHUS
HEOECHBIX TeJI, IBOJIIOLIUHU 3BE3/ U
Bcenennoii
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Bcenennas. Paciiupenne BeenenHou.
3akon Xa060mna. Pazberanue ranakTuk.
Teopus bosbioro B3psiBa. PenukroBoe
W3JIy4YCHHUE.

MacmrabHas ctpykrypa BeeneHHOM.
MeraranakTtuka.

Hepeménnsie mpo0aemMbl aCTPOHOMUU

Hroro no pazneny

12

Pa3nes 6. ®uznyeckuii NpaKTUKYM

6.1 duznyeckuii 16 Crioco0b1 n3MepeHust GU3NUECKUX [IpoBeneHrEe KOCBEHHBIX H3MEPEHMI,
MPAKTUKYM BEJIMYMH C UCMOJIb30BAHUEM HCCJIEIOBAHUI 3aBUCUMOCTEN

aHAJIOTOBBIX U IU(POBBIX (bu3NYECKUX BEJIMYMH, IPOBEPKA
U3MEPUTETBHBIX TPUOOPOB U MPEAIOKEHHBIX TUIIOTE3 (BBIOOD
KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM. U3 paboT, OMMCAHHBIX B TEMATUYECKUX
AOCOIOTHBIE U OTHOCUTELHBIE pazzenax «Y4eHUUYEeCKUI SKCIIEPUMEHT,
HOTPELIHOCTH U3MEPEHNN (PU3HUECKUX | TabopaTopHbIe PabOTHI, MPAKTUKYM))
BesiMuMrH. OlieHKa TpaHuIl
MOTPEIIHOCTEN

Hroro mo pazaemy 16

Paznen 7. O6o0maloiee noBTopeHune

7.1 Cucremaruzanus u 15 O06o01eHne u cucTeMaTu3aus YyacTue B IucKyccuu 0 posid GU3UKH U

0000111eHNEe
IPEIMETHOTO
COJIEp>KaHUS U OIbITA
JeSITEIbHOCTH,
npuoOPETEHHOTO
U U3YYEHUHU Kypca

COIEpKaHUS Pa3/IesioB Kypca
«Mexanukay, «MonexynspHas Gusuka
U TEPMOJAUHAMUKAY,
«InexkTpoauHamMukay, «Konebanus u
BOJIHBI, «OCHOBBI CHIELIUATIEHON TEOPUHN
OTHOCUTENBHOCTNY, «KBaHTOBas

aCTPOHOMUH B PA3IMYHBIX chepax
NEATEIbHOCTH YEJIOBEKA.
IToaroroska coOOOILIEHUN O MECTE
(bU3MYECKON KapTHHBI MUpPA B PSITY
COBPEMECHHBIX MPECTaBICHUI

O TIPUPOJIE.
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¢buzukm 10-11
KJIACCOB

busnkay, « JIeMEHTHl ACTPOHOMUU U
acTpou3uKm».

Ponb ¢pusuku u actpoHOMHH

B 9KOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COITMAJILHOM W ATUYECKOU cepax
NEATEIIBHOCTH YeJI0OBEKA, POJb U MECTO
(U3HKU U aCTPOHOMHUH B COBPEMEHHOM
HAay4YHOUW KapTUHE MHPA, 3HAUEHUE
onucaTelIbHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENBHOM U TPOrHOCTUYECKON
byHKUIMN PU3ndecKoil Teopuu, pob
(¢u3nueckoil Teopur B POPMUPOBAHUU
IPEICTaBIICHUM O (PU3NYECKOM KapTHHE
MHUpa, MECTO (PU3UUECKON KapTHUHBI
MHUpa B OOLIEM PsITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUN
0 MpUpoJEe

BrinonHneHnne yueOHbIX 3aJJaHUMA,
JIEMOHCTPUPYIOIINX OCBOCHUE
OCHOBHBIX TIOHATHH, (PU3NIECKUX
BEJINYMH U 3aKOHOB Kypca (hU3UKH
10-11 xnaccos

Hroro no pazgeny 15
PesepBHOE Bpems 10
OBILEE KOJIMYECTBO 170
YACOB I10 ITPOTPAMME
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