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HAUMEHOBAHUE JUCHUIIJIMHBI: OY .03 PU3UKA
1. AHHOTAIMA K IPOIT'PAMME

1.1. O6aacTh NpUMEHEHHs POTrPaMMBbI

Oo6meo6pazoBarenpHas aucuuiummHa OY/[.03 «®Dusuka» wu3yuyaercs B o0beme 0a30BBIX
tpeboBanuit  DPI'OC cpemnero oOmero o0pa3oBaHus B NpelneilaX OCBOCHHUS  OCHOBHOM
npodeccnoHanbHoi obpazoBarenbHOi nporpamMmel CITO (OITOIT CIIO) Ha 6a3e OCHOBHOTO OOIIEro
oOpa3zoBaHusi MpU NOATrOTOBKe crnennanuctoB cpeaHero 3BeHa (IIIICC3) mo cheuuanbHOCTH
09.02.071HbopMaIinOHHBIE CUCTEMBI M IIPOTPAMMHPOBAHHUE .

[IporpamMma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero oOpa3oBaHWS,
IPEIbSABISEMBIX K CTPYKTYpE, COICpKAHUIO U pe3ylibTaTaM OCBOCHHUSA Y4YeOHOM AMCHUITIMHBI
«Pu3nKa», B COOTBETCTBUU C IPUMEPHOI MPOrpaMMoii 00111eo0pa3oBaTebHON YueOHOM TUCIIUIITHHBI
«Dusuka» ans  OpodecCHOHANIbHBIX  O0pa3oBaTeNbHBIX  OpraHU3aluii, PEKOMEHI0OBaHHOU
®enepalibHBIM T'OCYIapCTBEHHBIM aBTOHOMHBIM yupexkjaeHueM «dDenepaibHbli UHCTUTYT pa3BUTHUS
obpazoBanus» (OPI'AY «DUPO») s peanusanuu OCHOBHOHM NMpodecCuoHaIbHONW 00pa30oBaTeIbHOM
nporpammbl CITO Ha 06a3e OCHOBHOro o00IIero 0OOpa3OBaHUs C MOJYYCHHEM CpPEIHEro OOIIero
obpa3zoBanus (IIporokon Ne 3 ot 21 uromns 2015r1.).

1.2. MecTo y4eOHOIi TUCHUIUIMHBI B CTPYKTYpPe NPOrpaMMbl OATOTOBKH CIIENMAJIHCTOB
cpe/lHero 3BeHa:

VYuebnas mucummummaa OY][.03 «Dwusmkay sBiseTcs y4eOHBIM NPEIMETOM IO BBIOOpPY H3
o0s3aTenpHOM npeametHoi obnactu «EctectBennsie Hayku» OI'OC cpennero obuiero oopa3oBanus u
u3ydaercs Ha 1 Kypce.

Jl7is OCBOGHMsSI TaHHOM MUCUMUIUIMHBI OOydaroluecss UCHONB3YIOT 3HAHUS, YMEHHsSI, HAaBBIKHU,
CIOCOOBI JIeATENbHOCTY U YCTAaHOBKU, KOTOPbIE OHU MOJIYYHJIM B MPOLIECCE M3YUEHUS AUCLUIIIMHBI
IIPU MOJIYY€HUH OCHOBHOT'O 00111ero 00pa3oBaHusl.

1.3. Heaun u 3aga4n y4eOHOMH JUCHHUILINHBI — TPeOOBAHUS K pe3yJIbTaTaM OCBOeHHs Y4eOHOi
AUCHUILIMHBI:

Lenbto u3yyeHus: TUCLUILIMHBI SBJISETCS NPUOOPETEHNE 3HAHUM U YMEHUH JUIsl TOATOTOBKU K
OCBOCHMIO BUJIOB IPO(ECCHOHATBHOM AEATENbHOCTH, a Takke (popMupoBaHHe OOIMX KOMIETEHIINHI B
cootBeTcTBUU ¢ TpeboBanusMu @I'OC no cnennaabHOCTH.

Conepxanue nporpamMmel OY][.03 «®Pusuka» HampaBiIeHO Ha JOCTHIXKEHHE CJeIyIOIUX
neJiei:

— OCBOCHME 3HAHUH O (YyHIAMEHTAJIBHBIX (U3NYECKUX 3aKOHaX W MPHUHIUMAX, JIeKAIUX B
OCHOBE COBPEMEHHOH (hU3MUECKON KapTUHBI MUpA; Haubojee BaXKHBIX OTKPBITUSIX B 001aCTH (U3HKH,
OKa3aBIIMX OIpPENEISAIONIee BIMSHAE HA DPA3BUTUE TEXHUKM M TEXHOJOTMHU; METOJaX HAay4YHOIO
TIO3HAHUS TIPUPOJIBI;

— OBJI3JICHUE YMEHMSMHU NPOBOAMUTH HAOJIOAEHUS, IUIAHUPOBATh U BBINOJHATH SKCIEPHUMEHTHI,
BBIIBUTAaTh TUIOTE3bl M CTPOUTH MOJEIH, NPUMEHATHh IOJy4eHHbIE 3HAHUS 1O (U3MKe s
00BSICHEHUS Pa3HOOOPA3HBIX (PU3NUECKUX SIBICHUM W CBOWCTB BEIECTB; MPAKTUUYECKU HCIIOJIb30BaTh
(du3nyecKre 3HaHus; OLIEHUBATh JJOCTOBEPHOCTh €CTECTBEHHOHAYYHON MH(pOpMAIIIH;

— pa3BUTHE IO3HABATENbHBIX WHTEPECOB, MHTEIUICKTYAIbHBIX M TBOPYECKUX CHOCOOHOCTEH B
npoluecce NpUoOpeTeHusl 3HaHUM U yMEHUU Mo (PU3MKe C HCIONb30BAaHUEM PA3INYHBIX UCTOYHUKOB
UH(POPMALIUU U COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH;

— BOCHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTHM IO3HAHUS 3aKOHOB MPHUPOJIbI, HCIOJIb30BAHUS
JNOCTIDKEHUN  (QU3MKHM Ha Onaro pa3BUTHS  YENIOBEYECKOM IMBMIM3AIMM; HEOOXOAMMOCTH
COTPYIHUYECTBA B IPOILIECCE COBMECTHOTO BBIMOJIHEHUS 3a/lady, YBAXXUTEJIbHOTO OTHOILIEHUS K
MHEHHIO OIIOHEHTA MPHU OOCYXIEHUHU MPOOJIEM eCTECTBEHHOHAYYHOI'O COJEp)KaHus; TOTOBHOCTH K
MOpPaJIbHO-ITHUECKON OLIEHKE HCIIOJIb30BAHUS HAyUYHBIX JOCTHXKEHHI, UyBCTBAa OTBETCTBEHHOCTHU 32
3alIUTy OKPYKAIOIIEH CPEIbI;

— UCIMOJIb30BaHUE NPUOOPETEHHBIX 3HAHUM M YMEHUH Uil peIIeHUs MPaKTHYECKUX 3ajad
MOBCEHEBHON JKM3HU, oOOecreueHuss Oe30MacHOCTH COOCTBEHHOW JKM3HH, PpalMOHAJIBLHOTO
IIPUPOJIONOIB30BAaHUS M OXpaHbl OKPYKAIOLIEH CpeAbl, U BO3MOXKHOCTb NPUMEHEHMsI 3HAHUN NpU
pellIeHnH 3a1a4, BO3HUKAIOIIUX B MMOCIEAyomeld TpodhecCHOHATbHON NesTENbHOCTH.



2. IIEPEYEHb IIVIAHUPYEMBIX PE3VJIBTATOB OBYYEHUSA 110 AUCHUIIVIMHE,
COOTHECEHHBIX C INJIAHUPYEMbIMH PE3YJIbBTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

ConepxaHue IUCUMIUIMHBI OPHUEHTUPOBAHO Ha IMMOATOTOBKY OOYYarOIIUXCS K OCBOCHHIO
npoecCHOHANBHBIX MOAYJEH MporpaMMmbl MoArotoBku crneuuanucroB CIIO mo crneumanmbHOCTH
09.02.07 NudopmanroHHbIE CUCTEMbl W MPOTPAMMHPOBAHHE M OBJIAJCHHUIO MPO(HECCHOHATEHBIMU
KOMIIETCHIIUSIMH.

OcBoenue conepxkanus yaeOnon nucuurinabl OY [1.03 «Pusnka» obecrieunBaeT JOCTHIKEHUE
CTYJIEHTaMH CJIEAYIOUINX Pe3yJIbTATOB:

v AuuHOCMHbIX:

- YyBCTBO TOPJOCTU U YBAKEHUS K HCTOPUU M JIOCTHXKEHHUSM OTEUECTBEHHOW (hH3HUECKOi
HayKH; (U3MYECKH TpPaMOTHOE IOBeleHHWE B NPO(ECCHOHATBHOW MeATEIbHOCTH M ObITYy HpHU
oOpamieHuu ¢ npudopamMu U yCTPOHCTBAMHU;

- TOTOBHOCTh K IPOJODKEHHIO OOpa3oBaHMs M IMOBBIIMICHUS KBATH(UKAIUU B W30paHHOU
po(ecCHOHANBHOM JEATEIILHOCTH U OOBEKTUBHOE OCO3HAHUE PONIM (DU3MUECKUX KOMIIETEHIUN B
TOM;

- YMEHHE HCIIOJIb30BaTh JIOCTHKCHHS COBPEMEHHOW (U3MYECKON HAyKh M (PU3UIECKUX
TEXHOJIOTHI IS TIOBBIIIEHUS COOCTBEHHOTO WHTEIJICKTYyaJbHOTO pPAa3BUTUS B BbIOpaHHOU
npoeCCHOHAIBHON e TEIHHOCTH;

- YMEHHE CaMOCTOSITEIbHO JOOBIBaTh HOBBIC IS ceOs (U3NUECKUEe 3HAHUS, MCIIONb3YS IS
3TOr0 JOCTYIMHbIE HCTOYHUKU UH(POPMAIUH;

- YMEHHUE BBICTPanBaTh KOHCTPYKTHUBHbBIC B3aMMOOTHOIICHHS B KOMaH/I€ 110 PEIICHUI0 OOIINUX
3ajady;

- YMEHHUE YIpaBJIATH CBOCH MO3HABATEILHON JEATENBHOCTHIO, IMPOBOIUTH CAMOOIEHKY
YPOBHSI COOCTBEHHOTO MHTEIICKTYaJIbHOTO PA3BUTHS;

v’ memanpeomemmuuix:

- HCIIOJIb30BaHME PA3JIMYHBIX BUIOB MI03HABATEIILHON ACATEIBHOCTH ISl PEHICHUS (PHU3UICCKUX
3a1a4, MpPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAaHUS (HAOJIOAEHUS, OINUCaHMs, W3MEpPEeHHUs,
AKCIIEPUMEHTA) /ISl U3YUEHUS PA3JINYHBIX CTOPOH OKPY’Karollel 1eiCTBUTENbHOCTH;

- HCIOJb30BAaHHE OCHOBHBIX  HMHTEJUIEKTYalbHBIX  ONEpaluii: TOCTAaHOBKMU  3aJayH,
(dbopMynMpOBaHUs TUIIOTE3, aHAJIM3a U CUHTE3a, CPAaBHEHMS, 0000IIEHUS, CUCTEMAaTU3AI1H, BbISBICHUS
INPUYMHHO-CJIE/ICTBEHHBIX CBSI3€M, IOMCKA aHaloroB, (OPMYJIUPOBAaHUS BBIBOJOB MJI H3y4EHUS
pPa3IMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SIBIEHMH M MPOLECCOB, C KOTOPHIMU BO3HUKAET
HEO0OXOMMOCTh CTAJIKUBATHCA B PO eCcCHOHATBHOM cepe;

- YMEHHE r'eHepHpOoBaTh UJIEU U ONPENESITh CPEACTBA, HEOOXOUMBIE I UX pean3alyi;

- YMEHHE HCII0JIb30BaTh Pa3IMYHbIe UCTOUHUKH Ui MOJIydeHHs pusnueckod nHpopmanuu,
OLICHUBATh €€ JJ0CTOBEPHOCTD;

- YMEHHUE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMAIIUIO B PA3JIMYHBIX BUIAX;

- yMeHue nyOJIMYHO NPEICTABIATH pE3yJNbTaThl COOCTBEHHOI'O MCCJIEI0BaHUS, BECTU
JMCKYCCHH, JOCTYITHO ¥ TApPMOHUYHO COYeTasi cofiepkanue v (hopMbl pecTaBIsieMoi nH(opMarumy;

v’ npeomemmnoix:

- c(OpMUPOBAHHOCTh MPEACTABIECHUI O poid U MecTe (UMK B COBPEMEHHOM Hay4dHOMH
KapTUHE MHUpA; MOHUMaHuE (PU3UYECKON CYHIIHOCTH HaOJrofaeMblx BO BcerleHHOW siBIEHM, poiu
¢uszuk B (popMHpOBaHUM Kpyro3opa M (PyHKIHMOHAIBHON TI'pPaMOTHOCTH 4eJIOBEKa Ui PELICHHS
NPaKTUYECKHX 3a/1a4;

- BJIQJICHUE OCHOBOIIOJIATAIOIUMH (PU3NUECKUMHU MOHIATUSMH, 3aKOHOMEPHOCTSAMH, 3aKOHAMH
U TEOPUSMH; YBEPEHHOE UCIIOJIb30BaHNE (PU3NUECKON TEPMUHOIOTUU U CUMBOJIMKHY;

- BIIQJICHWE OCHOBHBIMM METOJAaM{ HAY4YHOTO TIIO3HAHUs, HCIHOJIb3yeMbIMU B (HU3UKE:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, FKCIIEPUMEHTOM;

- yMeHuss oOpaOaTeiBaTh pe3yJabTaTbl H3MEPEHUH, OOHAPYKHUBATh 3aBHCHUMOCTb MEXKIY
($U3NUEeCKUMHU BETUUUHAMH, OOBSICHATH MOJTY4YE€HHBIE PE3yJIbTaThl U JIeNIaTh BHIBOJIBI;

- c(hopMHUPOBAaHHOCTH YMEHHUS peuaTh (U3NUYEeCKue 3a1a4H;



- c(OPMHPOBAHHOCTh YMEHHs NPUMEHSTH IOJyYCHHBIC 3HAHUS A OOBSICHEHUS YCIOBHH
npoTeKaHus (U3NYECKUX SBICHHA B Tpupojae, npodeccHoHANbHOM cdepe U UId NPUHATHS
MPAKTUYECKUX PEIICHUI B TOBCEIHEBHOM KU3HU,

- ¢(OpPMHPOBAHHOCTH COOCTBEHHOH IMO3UIIMH 110 OTHOLICHUIO K (przndeckoil nHGopmanny,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

3. CTPYKTYPA Y COJAEP)KAHUE YUYEBHOM JUCIIUILINHBI

3.1. O0beM yueOHO IMCUMIIMHBI M BUAbI Y4eOHOI padoThl

Bua yuebnol paboThl O06bem JacoB

MakcumanbHas yueOHast Harpy3ka (BCEero) 132
OO0si3aTenibHas ayIuTOpHAs yueOHasi Harpy3Ka (BCero) 122
B TOM YHCIJIE:

TEOPETHYECKOE 00yUeHHe 88

[IPAKTUYECKHUE 3aHITHSI 34
Kouncynpranumn 6
Umozcosas ammecmayus 6 popme ouppepenyuposannoco sauema 4
Ilepuoo oceoenus npoepammul.: 1 kypc, 1 u 2 cemecmpul

3.2. TemaTn4ecKuii IVIaH U COJlePKAHHUE Y4eOHOM U CHUIITTHHbI

COJIEP)KAHUE YYEBHOM JUCITATLINHBI
BBenenue

®uszuka — (yHIaMeHTalIbHAas HayKa O IPUPO/IE.

EcrecTBeHHOHay4yHBIi METOJl IO3HAHUS, €r0 BO3MOXHOCTM U TpaHUIbl IPUMEHHUMOCTH.
DKCHEepUMEHT W TEOpHsl B IMpollecce MO3HaHMs MPUpoAbl. MoaenupoBaHue (U3NYECKUX SBICHUH U
npoueccoB. Poib skcriepuMeHTa U TEOPUM B Ipoliecce MOo3HaHUs Mpupoabl. dusznueckas BeTUUYHHA.
[Torpemnocty u3MepeHuit Qusnueckux BeaMuuH. PU3MUecKkue 3aKOHbI. ['paHHIIBI MPUMEHUMOCTH
¢uznueckux 3akoHOB. [lonsiTue o Qusmueckoll kapTuHEe Mupa. 3HaueHHE (U3UKH NPU OCBOEHUU
cnenuansHocteit CIIO.

Jlabopamopnas paboma
Omnpenenenue MIOTHOCTH TBEPAOIO TeNIa
1. Mexannka

Kunemaruka. Mexanndeckoe nsuxkeHue. Ilepememenue. Ilyts. Ckopocts. PaBHOMeEpHOE
NpsIMOJIMHEHOE JBUXKEeHHE. Y cKopeHue. PaBHonepeMeHHoe npsMosnHelHoe nBukeHue. CBoOoHOe
najzieHue. PaBHOMEpHOE IBUYKEHUE 110 OKPY>KHOCTH.

3akonbl Mexanuku Hprotona. Ilepsriii 3akoH Hprotona. Cuma. Macca. Umnynesc. Bropoii
3akoH HproToHa. OCHOBHOM 3aKOH KilacCMYeCKOoW numHaMuku. Tpetuit 3akoH HerooToHa. 3akoH
BceMHpHOTO TAroTeHus. ['paButarmonHoe moje. Cuna Tsokectu. Bec. CrocoObl M3MEpeHHs MacChl
ten. Cuila TpeHus, CHila yIpyrocTy.

3aKOHBl COXpAaHEHUS B MeXaHHMKE. 3aKOH COXpaHEHMsI UMIyJbca. PeakTHBHOE [BUXKEHUE.
PaGora cunel. Pabora mnoreHmManbHbIX cwil. MomHocTh. OHeprus. Kunernueckas »Heprus.
[ToreHumanpHass HHEpPrus. 3aKOH COXPAHEHHMS MEXAHMYECKOW »dHepruu. lIpumeHeHume 3aKkOHOB
COXpaHEHHS.

Mexannueckue kosnebanus. KonebarenbHoe nBwkeHue. [‘apMoHuWyeckue KosaeOaHwHs.
CBobonHble MexaHuueckue kojeOanus. IIpeBpaiieHne »Hepruum Npu KoieOaTeaIbHOM JIBUKEHUU.
CBo0OoiHBIE 3aTyXarollne MeXaHnyeckue Konedanus. BolHyKeHHbIE MEXaHUYEeCKUE KOJIeOaHMUsl.

VYupyrue Bonssl. [lonepeunsie u MpoOJIbHBIE BOIHBI. XapaKTEPUCTUKHU BOJIHBI.

WNnrtepdepennus BonH. [loHsTHE O AM(pPAaKIUKM BOJIH. 3BYKOBBIE BOJHBI. YIIBTPa3ByK U €ro
IIPUMEHEHHUE.

Jlemoncmpayuu
3aBUCUMOCTb TPACKTOPUHU OT BBIOOpA CUCTEMBI OTCUEeTa. BUIBI MEXaHUYECKOTO JABHKCHHS.



3aBUCHUMOCTD YCKOPEHHS TeJla OT €r0 MacChl M CUJIbI, IEUCTBYIONIEH HA Teno. CloXeHue Cuil.
PaBeHCTBO M MPOTUBONOJIOKHOCTh HANPABIICHUS CUJI ACUCTBUS U IPOTUBOJACHCTBHSL.
3aBUCHMOCTh CHJIBI YIPYTOCTH OT AeOopMaIiui.
Cuuibl TpeHusl.
HesecomocTts.
PeakTuBHOE IBMXKEHUE.
[Tepexoxa moTeHIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.
CBoOoIHBIE 1 BBIHYK/ICHHbIE MeXaHUYecKHe KojeOanus. PezoHaHc.
O06pa3oBaHue U pacpoCTpaHEeHUE YIPYrux BoiH. YacToTa KoieOaHui U BHICOTAa TOHA 3BYKa.
Jlabopamopnvle pabomul
W3ydeHue 3aBUCUMOCTH IeproJia KoieOaHN HUTSHOTO (WU MPY>KUHHOTO) MasiTHUKA OT JIMHBI HUTH
(uy11 Maccel Tpy3a).

2. OCHOBBI MOJIERYJISIPHON (PU3MKHM U TEPMOAMHAMUKH

OCHOBBI MOJICKYJISIPHO-KUHETHYECKON Teopuu. WneanbHbiii ra3. OCHOBHBIE IMOJOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON Teopuu. Pa3mepsl 1 Macca MOJIEKYJI B aTOMOB. bpOyHOBCKOE JIBH>KEHHE.
Huddysusa. Cunbl U dHEPrus MEXMOJICKYIIpHOro B3aumojeiicTBus. CTpoeHne Tra3000pa3HbIX,
KUJKUX U TBepAbIX Teld. CKOPOCTU JBUKEHUS MOJIEKYJ U MX u3MepeHnue. MeanbHslil ras. JlaBnenue
raza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUUECKOH Teopun ra3oB. TemmepaTrypa u ee
u3Mmepenue. TepmonuHamuueckas IKana TemmepaTyp. [a3oBble 3akoHbl. AOCONIOTHBIA HYIb
TeMIlepaTypbl. TepMoarHAMUYECKas IIKaJIa TEMIIEpaTyphbl. Y paBHEHHUE COCTOSHUS MICAIBHOIO rasa.
MounsipHast ra3oBast HIOCTOSIHHASA.

OcHoBbl TepMoguHaMuKU. (OCHOBHBIE TMOHATUS € OmpeneiacHus. BHyTpeHHsAs 5>Heprus
CUCTeMbl. BHyTpeHHsIs1 Heprus uaeanbHoro raza. Pabora u ternora kak (GOpMbI epeayu SHEPTUU.
TennoeMkocTh. YenbHash TEIUIOEMKOCTb. YpaBHeHHE TemioBoro Oananca. IlepBoe Havano
TepMoauHaMuKu. AnuabatHeiii nponecc. [Ipunmun nedictBust TernoBoit Mamwuubl. KIIJI Temmosoro
nsuratens. Bropoe nHadano tepmMoanHaMuKH. XOJOAWIbHBIE MAllIUHGL. TersioBeie ABurarenud. OxpaHa
MIPUPOJIBI.

CpoiictBa mapoB. Mcnapenue u koHjeHcanus. HacellieHHBIH Tap M €ro CBOMCTBA.
AOcomoTHasT M OTHOCUTENbHAsl BIAXHOCTh Bo3Ayxa. Touka pocwl. Kumenue. 3aBUCUMOCTB
TeMnepaTypbl KUIIEHHS OT aBiieHusd. [leperperolii map u ero UCNojib30BaHUE B TEXHUKE.

CBoiicTBa xuAKOCTeN. XapaKTEpUCTHKA KUIKOIO COCTOSIHUS BelecTBa. [1oBepXHOCTHBIN cioi
JKUJKOCTU. DHEPrusi MOBEPXHOCTHOTO CJIOS. SIBJICHHMS HA TPAaHMIE >KUIAKOCTH C TBEPABIM TEJIOM.
Kanwnnsipusie sBieHus.

CpoiicTBa TBEPIBIX TeJl. XapaKTEpUCTHUKA TBEPJIOTO COCTOSIHUSI BELECTBA. YTIPYrue CBOWMCTBA
TBepAbIX Tel. 3akoH ['yka. MexaHnuueckue cBOMCTBA TBEpAbIX Tell. TemnoBoe pacHIMpeHHe TBEPIBIX
TeJ ¥ KUJIKocTel. [1naBnenne u Kpucramim3anus.

Llemoncmpayuu
JBmwxenue 6poyHoBckux yactuil. Juddy3usi.
V3MeHeHre AaBlieHus Ta3a ¢ U3MEHEHHEM TeMIIepaTyphl IPH MOCTOSTHHOM o0beMe. M3oTepMuueckuit
Y M300apHBIN MPOIIECCHI.
V3meHeHre BHYTpEHHEH SHEePTryuu Tell IPU COBEPIICHUH PAOOTHI.
Mopgenu TeIIOBLIX NBUTaTEIEH.
Kunenue Bobl Ipy MOHUKEHHOM JaBICHUU.
IIcuxpomeTp u TUTPOMETP.
SIBieHMs MOBEPXHOCTHOTO HATSDKEHUS U cMaunBaHus. Kpuctamiel, aMmopgHbIe BEIIeCcTBa,
KUIKOKPUCTATUINYECKHE TEa.
Jlabopamoprwvie pabomoi
N3mepenne BIa)KHOCTH BO3yXa.
N3yuenune ra3zoBbIX 3aKOHOB
3. DJleKTpOAMHAMMKA

DneKTpruyYecKoe mojie. DIEKTpUUYECKUe 3apsabl. 3aKOH coxpaHeHus 3apsana. 3akoH Kymona.
OnekTpruuyeckoe mnoje. HampsokeHHOCTh 3iekTpudeckoro mnons. IlpuHnun cynepnosuumy mose.
Pabora cun snexrpocratudeckoro mois. [loreHnuman. Pa3HOCTh MOTEHIIMANOB. DKBUIIOTEHIIMAIBHBIC
NOBEpXHOCTU. CBSI3p MEXAY HANPSHKEHHOCTBIO M Pa3HOCTBIO MOTEHIUAIOB AJIEKTPUUYECKOIO IOJIA.
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JuanexTpuku B anekTpudeckoM nodie. Ilomspusanusa nudnekTpukoB. [IpoBOOHUKH B 3JIEKTPUYECKOM
none. Konnencaropsl. CoenuHeHHe KOHJIGHCATOpPOB B Oarapero. DHeEprus 3apsHKeHHOTO
KOHJIEHCATOpa. DHEPrus 3JIEKTPUUECKOIO MOJIS.

3aKOHBI MOCTOSIHHOTO TOKA. YCJIOBUS, HEOOXOAMMBIE ISl BOSHUKHOBEHMSI U TOJACPKAHUS
anekTpudeckoro Toka. Cuia TOka M IUIOTHOCTH TOKa. 3akoH Oma ans ydactka nenu 6e3 D]IC.
3aBUCUMOCTh AJIEKTPUYECKOrO COINPOTUBJIEHUS OT MaTepuala, JJIMHbBl M IUIOLAAN I[ONEepPEYHOro
CEYEHUS NPOBOJHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOTO COIPOTUBIIEHUS IPOBOHUKOB OT TEMIIEPATYpPHI.
DIIEKTPOABMKYIAs CUJIA UCTOYHUKA TOKa. 3akoH Oma it nosiHou nenu. CoeAMHEHUE NPOBOJIHUKOB.
CoenuHeHHE MCTOYHUKOB JJICKTPHUYECKOW »Hepruu B Oartapero. 3akoH J[xoyns—IJlenma. PaGora u
MOIIIHOCTB 3JIEKTPUYECKOT0 TOKA. TeruioBoe AeicTBrE TOKA.

DneKTpUUecKUd TOK B MONynpoBoaHUKaX. CoOCTBEHHas MPOBOAMMOCTH IOIYIPOBOJIHUKOB.
[TomynpoBOTHUKOBBIE IPHUOOPHI.

MarnuTtHoe mnone. BekTop MHAYKIMM MAarHUTHOTO MOJs. JlelcTBME MAarHUTHOIO IOJs Ha
IPSIMOJIMHENHBINA IPOBOJHUK C TOKOM. 3akoH Amiiepa. BzaumonelictBue TokoB. MarHuTHBIN MOTOK.
Pabora nmo mepemeieHN0 TPOBOJAHUKA C TOKOM B MarHUTHOM ToJjie. [leficTBe MarHUTHOIO MOJiA Ha
nerkyumiicss 3apan. Cuna Jlopenua. OnpeneneHue yAeNbHOTO 3apsiia. YCKOPUTENIN 3apsiKEHHBIX
YacTHL.

DOneKTpOMarHuTHas MHAYKIMS. OJIEKTpOMarHuTHas MHAYKUMsS. BuxpeBoe ayekTpuyeckoe
none. CamouHaykuusi. UTHAYKTUBHOCTD. DHEPrys MarHUTHOTO TOJISl. DNEKTPOMArHUTHBIE KOJIeOaHMsI.
CBoOomHbIE AIIEKTpOMarHUTHBIE KoseOanus. l[IpeBparienue sHepruM B KoJeOaTeNIbHOM KOHTYpE.
3aryxamoiue 53JIeKTpOMarHUTHbIE KoneOaHus. ['‘eHeparop He3aTyXallMX SJIEeKTPOMArHUTHBIX
KoseOanuii. BeIHYX/IeHHBIC deKTprUeckue kojebanus. [lepemennslii Tok. ['eHepaTop mepeMEeHHOTO
TOKa. EMKOCTHOE M MHIYKTUBHOE CONPOTUBIICHHUS IEPEMEHHOI0 TOKA. 3aKOH OMa JIJ1s SJIEKTPUUECKOM
LHenu IepeMeHHOro Toka. Pabora M MOIIHOCTH NEPEMEHHOr0 ToKa. ['eHepaTopel TOKa.
Tpanchopmaropel. Toku  Bbicokod 4vacTtoTel. [lomyueHuwe, nmepemaya u — pacmpeselieHue
AJIEKTPOIHEPIUH.

DNEeKTPOMarHUTHBIE BOJHBL. DJIEKTPOMAarHUTHOE TMOJ€ Kak OCOObIM BUJ ~ MaTepHH.
DnekTpoMarHuTHEIE BOJIHBL. BuOpaTtop I'epra. OTKpwITBIA KoseOaTenbHbIM KOHTYp. W300perenue
panuo A. C. Ilonossim. [IonsiTHE O pannocBs3u. IIpuMeHenne 31eKTPOMarHUTHBIX BOJIH.
Jlemoncmpayuu
B3aumopeicTBue 3apsykeHHBIX Tell. [IpOBOIHUKY B 31IEKTPUUYECKOM M0I€. IUAIEKTPUKHY B
ANEKTpUIecKOM nojue. KonaeHcartopsl.

TemoBoe ENCTBUE DIEKTPUUECKOTO TOKA.

CobcTBeHHas ¥ TPUMECHAsk TPOBOAMMOCTD MOTYITPOBOIHUKOB.

IToynipOBOXHUKOBBIN TUO.

Tpanszucrop.

OmneiT Opcrena.

B3aumoselicTBue npoBOIHUKOB ¢ TOKaMU. OTKIIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM IOJIEM.
DNeKTpOoIBUTATENb. DIEKTPOU3IMEPHUTEIbHBIE TPUOOPHI. DINEKTPOMarHuTHast UHAYKLUSA. ONbITHI
®dapanes.

3aBucumocts J/1C caMOMHIYKIIMKM OT CKOPOCTH U3MEHEHUS CHJIBI TOKA U UHAYKTUBHOCTH
MIPOBO/IHHKA.

Pabora anexrporeneparopa. Tpanchopmatop.

CBOOOIHBIE MEKTPOMArHUTHBIE KOJIeOaHusI.

OcuorpaMma nepeMeHHOro TOKa.

KoHzeHcaTop B ienu NepeMEeHHOI0 TOKA.

Karyika HHIyKTUBHOCTHU B LIENU IEPEMEHHOTO TOKA.

Pe3onanc B mocienoBaTebHON LETTH TEPEMEHHOTO TOKA.

W3myuenune u npuem 3J1€KTPOMarHuTHBIX BOJIH. Paanocssss.

Jlabopamopuwvie pabomul

Omnpenenenne eMKOCTH INIOCKOTO KOHJIEHCATOpa

N3yuenue 3akoHa OMa /115l yyacTKa IelH, OCIe0BaTeIbHOr0 U MapajlIeIbHOTO COSAMHEHUS
IIPOBOJHUKOB.

Ornpenenenne yAaeIbHOr0 CONPOTUBIICHHS IPOBOAHUKA



N3ydenue sSBICHUS 3JIEKTPOMATHUTHON MHIYKLIHH.
HccenenoBanue 3aBUCMMOCTH MOLTHOCTH JIAMITbl HAKAJIMBAHUS OT HAIIPSKEHUS
OrnpezenieHne TeMIepaTypbl HUTH JIaMIIbl HAKaJIMBaHUSI.
Onpenenenrie 3/]C 1 BHyTpEHHETO COPOTUBIICHUS] ICTOYHUKA HAIIPSYKECHHUS.
Onpenenenyre HHAYKTUBHOCTH KaTyLIKH.
NHIyKTUBHBIE U EMKOCTHOE U TIOJIHOE CONPOTHUBJICHUS B LIEMU IEPEMEHHOTO TOKA.
MOoIIHOCTh B UENH IEPEMEHHOIO TOKA.

4. OnTuka

[Ipupona cera. CKOpOCTh pacnpOCTpaHEHUs CBETA. 3aKOHbI OTPAXKEHUS W NPEITOMIICHUS
cseta. [lonnoe orpaxkenue. JInn3bl. ['na3 kak ontuueckas cucrema. OnTudyeckue npudops.l.

BonnoBeie cBoiicTBa cBeta. MuTepdepenius cBera. KorepeHTHOCTh CBETOBBIX JIyYECi.
WuTtepdepenius B Tonkux 1uieHkax. Kombina HeroTona. Mcnons3oBanue WHTEpQEPEHIIMN B HAYKE U
texHuke. Judpakuusa csera. Audpakiuonnas pemerka. [lonstue o romorpaduu. Jucnepcus certa.
Bunbt ciektpoB. CriekTpsl ucimyckanus. CeKTphl TOmIomeHus. Y ibTpaduoieToBoe U nHppakpacHoe
n3nydeHus. PentreHoBckue iydu. X mpupoia u cBoiicTBa.

Jlemoncmpayuu
3aKoHBI OTpakeHUs U mpenomMieHus cBera. [lomHoe BHyTpeHHee oTpakeHne. OnTuueckrue mpudopsl.
Wntepdepennms cera. Audpaxmus ceera. [lonspuszanus cera.
[Tonmy4yeHue cnekTpa ¢ HOMOLIBIO PU3MBL.
[TosryueHue cnekTpa ¢ MOMOIIBIO TU(PPAKIIUOHHON PELIETKH.
CnexTpockor.
Jlabopamopuvie pabomul
Omnpenenenne korhdUMeHTa MPETOMICHHS CTEKIIa
W3mepenue UIMHBI CBETOBOM BOJIHBI ¢ IOMOIIBIO TU(PAKIIMOHHON PEIIeTKH
5. dJieMeHTbl KBAHTOBOM (PpU3NKHU

KBanrtoBas ontuka. KBanroBas rumore3a Ilmanka. ®otonsl. BHemHuii goTosnekrpuaeckuit
s dext. Buyrpennuii potorpdext. Tumnsl GoTOI71€MEHTOB.

®dusuka atoma. Pa3BuTue B3IJIAI0B Ha CTPOCHHUE BemlecTBa. SnepHas mojens atoma. OmbITh
3. Pesepdopna. Mozaens aroma Bogopona o H. bopy. KBantossie renepaTops!.

®dusuka aToMHOro siapa. EcrecTBeHHas paJuOakTUBHOCTb. 3aKOH PaJMOaKTUBHOTO pacraja.
CriocoObl HaONIOJICHUST W PErMCTpaluu 3apsHkeHHbIX dacTul. CTpoeHue atomHoro sapa. Jledext
Macchl, SHEprus CBSI3M M YCTOMUMBOCTH AaTOMHBIX sep. SAnepHble peakuuu. MckyccTBeHHas
paanoakTuBHOCTh. JleneHue Tspkenbix saep. LlemHas siaepHas peakius. Ymopamisemas LEmnHas
peakuusi. SnepHeii  peaktop. IlomyyeHune paaMOaKTUBHBIX HW30TONOB M HMX [PUMEHEHHUE.
buonornueckoe AeiicTBUE PaIMOAKTUBHBIX U3IYyYeHUN. DJIE€MEHTAapHbIC YACTHUIBI.

Jlemoncmpayuu

doTtoadexT.

JIuHeiuaTele CEKTPBI Pa3IMYHBIX BemecTB. M3nyuenue naszepa (kBaHTOBOTO reHeparopa). CueTunk
MOHU3HPYIOUIUX U3TyYEHUN.

JlabopaTopHbie pabOThI

N3yuenue 3akoHOB hoTOrPdeKTa

HccnenoBanue TpeKoB 3apsKEHHBIX YaCTULl B MATHUTHOM T10J1€

['panyrpoBKa CIEKTPOCKONA U ONPEAEIICHUE JITTMHBI BOJHBI CIIEKTPAJIbHBIX JIMHUMN.

TEMATHYECKOE INTAHUPOBAHHUE

Bug yuebHoit paboTbl KonuyectBo uacoB
Teoperunueckoe | JIabopaTopHbie
o0yueHue paboThI

Aynutopssle 3aHatusi. Cogeprkanue 00ydeHusl.
Beenenue 1 2
1. MexaHuka 15 2
2.MonekynsipHas ¢usmnka. TepMoauHamMHKa 14 4
3. DIeKTpoIMHAMUKA 40 16




4. OnTuka 8 4

5. DyleMeHThl KBAHTOBOM (PU3HUKHU 10 6

Htoro 88 34

BHeayutopHas caMmocTosiTelibHasi paboTa

Koncynprammu 6
IIpomescymounas ammecmayusi 8 popme 4

oughghepenyuposanno2o 3auema
Bcero 132

4. ®OHJ OILEHOYHBLIX CPEICTB /A NPOBEJAEHHUA ITPOMEXYTOYHOM
ATTECTAIMU OBYYAIOIIUXCA 1TO JUCIUITJIMHE

4.1. Oo1me cBeaeHNA

1. | HuknoBas komuccus

ECTGCTBCHHOHayLIHI)IX JUCIUITIINH

2. | CnenuaabHOCTH

09.02.07 MadopmanioHHbIE CUCTEMBI M IPOTPAMMHUPOBAHUE
ouHas (hoopMa oOyUeHUs

w

JucnunnuHa

OV /1.03 ®dusnka

4. | ®opMoll aTTeCTallUU MO | IK3aMEH

yueOHOM TUCIUILINHE

4.2. XapaKTepMCTmca OCHOBHbBIX BUAOB J1€ATCJIBHOCTH Oﬁy‘lalOIIH/IXCﬂ

Coneprxanue o0yueHHS

XapakTepuCTUKA OCHOBHBIX BUJIOB JICATEIIEHOCTH O0YYaIOIINXCS
(Ha ypoBHE y4eOHBIX NCHCTBHIN)

Bsenenne

YMeHus: HOCTaHOBKH LieJieil 1esTeIbHOCTH, IUIaHUPOBaHUsI COOCTBEHHOM
JIEeATEIbHOCTH I JOCTHKEHHUSI IOCTABIICHHBIX L€, IPEABUACHUS
BO3MOYKHBIX P€3YyJIbTaTOB 3TUX AEHCTBUN, OPraHU3ALMU CAMOKOHTPOJIS
Y OLIEHKH IOJIYYE€HHBIX pe3yJbTaToB. Pa3BUTHE CIOCOOHOCTH SICHO U
TOYHO U3JaraTb CBOM MBICIIH, JJOTHYECKH 0OOCHOBBIBATh CBOIO TOUKY
3peHusi, BOCIPUHUMATh U aHAJIM3UPOBATh MHEHUS COOECEHUKOB,
IIPU3HAaBas IIPABO JPYroro 4ejIoBeKa Ha HHOE MHEHHE.

[TpousBenenne n3MepeHust PU3NUECKUX BETUMUMH U OLEHKA IPaHUIIbI
MOTPELIHOCTEN U3MEPEHUN.

IIpencraBnenue rpaHuLbl NOTPEMIHOCTEN U3MEPEHHN ITPU TOCTPOECHUHN
rpauKoB.

YMeHue BrIcKa3bIBaTh TUNOTE3bI AJ1s1 00BSCHEHHS HAOII01aeMbIX
SABJICHUM.

YMenue npeanaraTtb MOJEIU SIBICHUM.

VYka3zaHue rpaHul] IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.

N350xkeHne OCHOBHBIX MOJIOKEHUI COBPEMEHHOW Hay4YHOU KapTHHBI
Mupa.

[IpuBeneHre NpUMEpOB BIUSHUS OTKPBITHI B (PU3UKE HA TIPOTpECC B
TEXHUKE U TEXHOJIOTMH pou3BoacTBa. Mcnons3oBanue MuTepHera s
NoKcKa HHPOPMAITIH.

1. MEXAHUKA

Kunemamuxa

[IpencraBieHne MEXaHMYECKOTO JIBJKEHUS Tejla  YpPaBHEHUSIMH
3aBUCUMOCTH KOOPJAMHAaT M IPOEKIHUEHl CKOPOCTH OT BpPEMEHM.
[IpencraBieHne  MeXaHWYECKOTrO  ABWXKEHMS — Tena  rpaduxamu
3aBUCUMOCTH KOOPJMHAT M IPOEKIMEN CKOPOCTH OT BpPEMEHM.
Omnpenenenne KOOpAWHAT MPONAEHHOTO MyTH, CKOPOCTH M YCKOPEHHUS
Tesa Mo rpagukaM 3aBUCUMOCTH KOOPJIMHAT M NMPOEKUUH CKOPOCTU OT
BpemeHu. OrmpezneneHne KOOPAMHAT IMPOUJIEHHOTO IYTH, CKOPOCTH H
YCKOpPEHUS Tella M0 YPABHEHUSM 3aBUCUMOCTU KOOPJAMHAT M MPOEKUUN
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CKOPOCTH OT BPEMEHHU.
[IpoBenenue CPaBHUTEIBHOTO aHaIn3a PaBHOMEPHOTO u
PaBHOIIEPEMEHHOTO ABUKCHUM.

VYKkazaHue HCMHOJIb30BAaHMS  IOCTYNATEIbHONO M BpaIllaT€IbHOTO
JIBIDKEHUU B TEXHUKE.

[IpuobOperenue ombiTa padOTHI B TPYMIE C BBHIMOJHEHUEM pPa3TMYHBIX
COLIMAJIBHBIX POJIECH.

Pa3paboTka BO3MOXXHOW CHCTEMBl JCHCTBUM M KOHCTPYKIMM IS
AKCIIEPUMEHTAJILHOTO ONPEICTICHUSI KHHEMATUYECKUX BEIUYHH.
IIpencraBnenne nHGOPMAIIMKU O BHIAX ABUKEHUS B BUJIC TAOJIHIIBI

3axonwl COXpAHEHUs 6
MexXaruKke

[IpumeneHnue 3akoHa COXpaHEHUSI UMIIyJIbCa JUJIi  BBIYMCIICHUS
W3MEHEHUN CKOpOCTeM Tel Npu HUX B3auMOJCUCTBUSIX. M3mepeHue
paboThl CMJI M M3MEHEHHE KWHETUYECKOW SHepruu Teia. Borumcienue
paboThI CUJI ¥ UBMEHEHUSI KUHETUYECKOW SHEPTUH Tea.

Bolunciienre moTEHUUATBLHON HEPruu TeJl B IPABUTALMOHHOM IIOJIE.
Onpenenenre MOTEHUUANBHOW DYHEPTHHM YIPYro AedOpMUPOBAHHOTO
Tela TO W3BECTHOW JedopMalid W IKECTKOCTH Tena. llpuMeHeHue
3aKOHA COXpPaHEHUS] MEXaHMYECKOW SHEPTUu MpHU pacueTax pe3yabTaToB
B3aUMOJICCTBUM TEJI TPAaBUTAIIMOHHBIMY CHJIAMU U CUJIAMU YIIPYTOCTH.

VkazaHue rpaHul] NPUMEHUMOCTH 3aKOHOB MEXaHUKH. YKa3aHue
Y4€OHBIX JUCHUIUIMH, TP U3YYCHUH KOTOPBIX HUCIOIB3YIOTCS 3aKOHBI
COXPaHEHHS.

Mexanuueckue xonebanus

HccnenoBanne 3aBUCHMOCTH TIepHOJa KOJICOAHWMH MaTeMaTHYeCKOTO
MasTHHKa OT €ro JUIMHBI, Macchl W aMIUIMTYIbl KOJICOAHUH.
HccnenoBanue 3aBUCHMOCTH TEPHOAA KoJeOaHuil Tpy3a Ha MPYKUHE OT
€ro Macchl M YKECTKOCTU TPYXHHBI. BbIunciieHue nepuojaa KojeOaHuit
MAaTCMaTUYCCKOro MasTHUKa II0 HM3BCCTHOMY 3HAYCHUIO €ro JIMHBI.
Beruucnienne nepuona KoieOaHW Trpy3a Ha NMPYXKHHE 10 H3BECTHBIM
SHAYCHUAM €TI0 MaCChl M KCCTKOCTH IPYKUHBI. Bblpa6OTKa HAaBBIKOB
BOCIIPUHUMATh, aHAJIMU3HPOBaATh, INepepadaTeiBaTh M  NPEIBSIBIATH
HHq)OpMaHPIIO B COOTBETCTBHHU C ITOCTABJICHHBIMHU 3aJa4aMU.
[IpuBeneHre NPUMEPOB aBTOKOJIEOATENBHBIX MEXAaHHYECKHX CHCTEM.
[TpoBenenue knaccupukanum KojaecoaHmil.

Ynpyaue eonnvl

W3mepeHue AIMHBI 3BYKOBOM BOJIHBI IO pe3yjbTaTaM HaOIHOACHUN
UHTEPEPEHINH 3BYKOBBIX BOJIH.

HaGnronenue u oObsicHeHHe sBICHUH HHTep(epeHUrnu U Audpakiuu
MEXaHUYECKUX BOJIH.

[TpencraBinenue oOnacTeil MpUMEHEHUS YiAbTpa3ByKa M IEPCIEKTHUBbI
ero WCIIOJIb30BaHMsI B PA3IUYHBIX O0O0NACTAX HAYKH, TEXHHUKH, B
MeJIUIHE.

W3noxxeHne cyTu 3KOJIOTUYECKUX MPOoOIieM, CBI3aHHBIX C BO3JEHCTBHEM
3BYKOBBIX BOJIH Ha OPraHU3M YeJIOBEKA.

2. OCHOBbI MOJIEKY JISIPHOU ®U3UKH U TEPMOJMHAMUKHA

OcHo8bl MONEKYAAPHOU
KUHemuyecKou meopuu.
Hoeanvuwiii 2az

BbimonHeHne  SKCIEPUMEHTOB,  CIY)XalUX  uis  00OCHOBAaHHUS
MoJekysipHo-kuHeTnueckol teopun (MKT). Pemenne 3amau c
NPUMEHEHUEM OCHOBHOTO YpaBHEHHUS MOJEKYJISIPHO-KUHETHYECKON
TEOpUU I'a30B.

Omnpenenenue napamMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUM Ha
OCHOBaHUU ypaBHEHUS COCTOSIHMSI MJI€AIBHOTO Ta3a.

Omnpenenenue napamMeTpoB BeIIECTBA B Tra3000pa3HOM COCTOSHUM U
IPOUCXOAMINX TpoueccoB 1o rpadukam 3asucumoctu p (T), V (T), p
V).

OkcnepuMenTanbHoe uccnenoBanue 3apucumoctd p (T), V (T), p (V).
IIpenacraBnenrie B BuAE TpaduKOB HM30XOPHOTO, HM300apHOTO W
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U30TEPMUYECKOrO MPOLIECCOB.
Beruncnenue cpenHell KMHETHYECKOM SHEPrUM TEIUIOBOTO JBUKCHMS
MOJIEKYJI 110 H3BECTHOM TeMmIeparype BellecTBa. DBbICka3blBaHME
TUIOTE3 Ui OOBACHEHMs HaOJII0JaeMbIX SBJICHUHA. YKa3aHUE TpaHUIL
IIPUMEHUMOCTH MOJIEIIN «HI€aIbHbIN ra3y u 3akoHoB MKT.

OcHogbl mepmoOUHaMUKU

N3mepenne konuyecTBa TEIUIOTHI B IIpolieccax Terionepenayu. Pacuer
KOJINYECTBA TEIUIOTHI, HEOOXOIUMOIO JUIsl OCYIIECTBICHHS 3aJaHHOTO
mpoliecca ¢ remonepenayeil. Pacuer u3MeHeHHs: BHYTpEHHEN SHEPTUU
TeJ, pabOThl U TEPEaHHOIO KOJUYECTBA TEIUIOTHI C HCHOJIb30BAHHUEM
MEepPBOro 3aKOHA TEPMOAMHAMUKH. PacueT paboThl, COBEpIICHHON ra3om,
no rpaduky 3aBucumoctu p (V).

Brruncnenue paboTsl raza, COBEpIICHHON IPU U3MEHEHUU COCTOSHUS 1O
3aMKkHyTOMY ITuKITy. Beraucnenue KI1J[ mpu coBepiieHnu ra3oM paboOThI
B IIpollecCaX HW3MEHEHUsI COCTOSHMS 10 3aMKHYTOMY  IUKITY.
OObsiCHEHHE TIPUHIIMIIOB JCHCTBUS TEIUIOBBIX MAIIMH. JleMOoHCTpanus
ponu (QU3MKK B CO3AAHMU M  COBEPUICHCTBOBAHWU  TEILIOBBIX
JIBUTATEJIEH.

W3noxkeHnue CyTH HKOJIOTMYECKUX IMpoOsieM, 00yCIOBIEHHBIX paboTOi
TEIJIOBBIX JABUIaTelIed M INPEIUIOKEHUE IYTH MX PELICHHsA. YKa3aHue
IPaHUL] TPUMEHUMOCTH 3aKOHOB TEPMOAMHAMUKH. YMEHUE BECTH
JIAAJIOT, BBICIYUIMBATH MHEHHE ONIIOHEHTA, YYaCTBOBATh B JIUCKYCCHUH,
OTKPBITO BBIPAKATh U OTCTAUBATh CBOIO TOUKY 3PEHUSI.

VYkazaHue y4eOHBIX JAUCHUIUINH, MPH U3YYCHHH KOTOPBIX HCIIOIB3YIOT
yueOHbIi MaTepuan «OCHOBBI TEPMOIMHAMHUKIY.

CaolicTBa napos,
KHUJKOCTEH, TBEPIBIX TEI

H3MmepeHue BIIaXHOCTH BO3yXa.

Pacuer konMuecTBa TEMJIOTHl, HEOOXOAMMOIO Ul OCYILIECTBICHMS
mpouecca Iepexona BEIIEeCTBA M3 OJHOIO arperaTHoro COCTOSHUS B
JIpyroe.

OKCIIEpUMEHTAIbHOE MCCIIEJJOBAHUE TEIUIOBBIX CBONCTB BEIIECTBA.
[IpuBeneHne npUMEPOB KANWUIAPHBIX SBIECHUA B OBITY, NPHUPOJE,
TEXHUKE.

HccenenoBanne MEXaHMYECKUX CBOMCTB TBepAbIX Ten. I[IpuMeHeHue
¢u3nyecKkux  MOHATHMM W  3aKOHOB B  y4yeOHOM  Marepuaie
npodecCHOHATIBHOI0 XapaKkTepa.

Hcnonw3oBanue MHTepHeTa 11l moucka HHPOpPMAIMU O pa3paboTKax U
IPUMEHEHUSIX COBPEMEHHBIX TBEPbIX U aMOP(HBIX MaTepHAIIOB

3. DJIEKTPOJIMHAMUKA

Sﬂekmpocmamuka

Boruncnenue cuil B3auMOACICTBUS TOUEUHBIX dJIEKTPUUECKUX 3aPSI0B.
Brruncienre  HanmpspDKEHHOCTH — DJIEKTPUYECKOTO  TMOJS  OJAHOTO |
HECKOJIbKMX TOUYEUYHBIX JIEKTPUUYECKUX 3apSAI0B.

Brruncnenre nmoteHmuana 3JIeKTPUIECKOTO MO OJTHOTO U HECKOJIBKUX
TOYEUHBIX JIEKTPUUYECKUX 3apsA/10B. I3MepeHne pa3HOCTH MOTEHIUANIOB.
N3zmepenne SHEPTUH AIEKTPUIECKOTO TTOJIS 3apsHKEHHOTO

KOHJIEHCATOpA.
Beruncienne  SHEPruM  AIEKTPUYECKOrO0  TOJISL  3apshKEHHOTO
KOHJIEHCATOopa.

Pa3zpaboTka IUIaHa 51 BO3MOXHOH CXEMBI JEUCTBUI

AKCIEPUMEHTAIBHOTO ONPEAEIEHUS DJIEKTPOEMKOCTH KOHJEHCATOpa U
JIADJIEKTPUYECKON MPOHUIIAEMOCTH BEILIECTBA.

IIpoBeneHne  CpaBHUTENBHOIO  aHAIW3a  TPABUTALMOHHOIO U
AIEKTPOCTATUYECKOTO MOJEH

Pa3pabotka nJjIaHa " BO3MOKHOU CXEMBI JeUCTBUI
AKCIEPUMEHTAIBHOTO ONPEAECTIEHUS SJIEKTPOEMKOCTH KOHJEHCATOpa U
JIABJIEKTPUYECKON MPOHULIAEMOCTH BEILIECTBA.
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HpOBe,Z[eHI/Ie CpPaBHHUTCIBLHOT'O aHaJIn3a r'paBUTAallUOHHOTO u
AIEKTPOCTATUYECKOTO MOJIEH

Tlocmosnnvit mox

N3Mmepenne MomHOCTH 3neKTpuueckoro Ttoka. Mamepenne JJC wu
BHYTPEHHETO COINPOTHUBJICHUS UCTOYHUKA TOKAa. BhiMmoiaHeHuEe pacyeToB
CHWJIBI TOKAa W HaNpsHDKEHUH Ha YydacTKaX »dJICKTPUUECKUX Lemnei.
OObsicCHEHHE HA TPUMEPE IIEKTPUICCKON IEMU ¢ JIBYMS MUCTOYHUKAMH
toka (DJIC), B KakoM ciydae HMCTOYHUK DIJICKTPUUYECKOW DSHEPTUHU
paboTaer B pexkUMe TeHepaTopa, a B KAKOM — B PEKHUME TOTPEOUTETISI.
Onpenenenue  TeMmieparypbl HUTH  HakanuBaHusi.  V3mepeHue
AIIEKTPUYECKOTO 3aps/ia 3JIEKTPOHA

CHsiTue BOJBTAMIIEPHON  XapakTepucTHKH Auona. IIpoBenenue
CPaBHUTEIHHOTO aHAIN3a MOJIYIPOBOJHUKOBBIX AUOJ0B U TPUOIOB.
Hcnonw3oBanue MHTepHeTa 11si moucka HHPOPMAIMU O MEPCHEKTUBAX
Pa3BUTHUSL TOJYIPOBOJHUKOBOM TEXHUKH. YCTaHOBKA NPUYUHHO-
CJIEICTBEHHBIX CBSI3eH

Macnummnvie senenus

W3mepenne MHAYKIMHM MarHUTHOrO 1nojs. Beluucnenue  cui,
JEHCTBYIOIMX Ha IPOBOJHUK C TOKOM B MarHMTHOM IoJie. Boruncinenue
CUJI, JACUCTBYIOUIMX Ha JJIEKTPUYECKUM 3apsn, [BWXKYIIMICA B
MarHuTHOM IIOJI€.

HccnenoBanue sBI€HUN 3JIEKTPOMArHUTHON MHAYKIIMH, CAMOUHYKIIMH.
Bbruucnenne sHepruu MarHuTHOro mnosid. OObsCHEHHME MNpUHLUIA
neiictBus  snekrpojBurarens. OObsICHEHME MpUHLUMIA  JEHCTBUS
reHeparopa 3JIEKTPUYECKOr0 TOKa U AJIEKTPOU3MEPUTENIbHBIX IPUOOPOB.
OObsicHEeHHE TpUHLMIA JEHCTBUS Macc-cliekTporpada, yckopuremnei
3apspKeHHBIX yacTull. OOBsICHEHHE pPOJM MAarHUTHOrO MoJii 3eMJH B
JKU3HU PACTEHUH, )KUBOTHBIX, YEJIOBEKA.

[IpuBeneHne MNpUMEPOB MPAKTUYECKOTO INPUMEHEHUS H3Y4YEHHBIX
SIBJICHH, 3aKOHOB, TPUOOPOB, YCTPOMCTB.

IIpoBeneHNE CpaBHUTENBHOIO AaHAJINW3a CBOWMCTB AJIEKTPOCTATUYECKOTO,
MarHUTHOTO M BHXPEBOTO 3JEKTpUyeckux mojiei. OObsicHeHHe Ha
IpUMepe MarHUTHBIX SBJIECHUH, oyeMy (HU3UKY MOKHO paccMaTpUBaTh
KaK METaJUCIUILUINHY

DnekmpomazHummuole
KonebaHus

Ha6J'IIOI[eHI/Ie ocCoUJIIOTpaMM TapMOHHYCECKUX KOJIeOAHMM CHIIBI TOKa B
OCITN.

I/I3MepeHI/Ie QJICKTPOCMKOCTH KOHACHCATOpAa. I/I3MepeHHe
HHAYKTUBHOCTH KAaTYIIKH.
HccnenoBanue SABJICHUSA QJICKTPHUYICECKOTO pe30HaHCa B

OCJIEAOBATEIILHOM IEIIH.

[TIpoBenenue  aHajsoruum  MeXay  (U3MYECKUMH  BEIMYMHAMU,
XapaKTCPU3YIOIIUMHU MCXaHUYCCKYIO n OJICKTPOMArHuTHYIO
KoJsieOaTebHbIe CUCTEMBI.

Pacuer 3HaueHM# CHIJIBI TOKa H HAIpsOKCHUA Ha J3JIEMCHTAax LEIn
IIEPEMEHHOT0 TOKA.

Hccnenoanune npuHiuna neictBus TpaHchopmaropa. MccrnenoBanue
IPUHLIMIIA JEHCTBHUS IeHepaTopa IMEPEMEHHOro Toka. lcnombp3oBaHue
WuTtepHera uid moucka HHGOpMAMM O COBPEMEHHBIX crocofax
nepeauy AIEKTPOIHEPTUH

3ﬂ€Kmp0MaZHUWZHbl€ 6OJIHbl

OcymiectBienre paauonepenayd  u  paauornpuema. lccnenosanue
CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH C TIOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOIICHHS K M3y4aeMbIM Ha YpOKax (U3UKH
00BEKTaM M OCBaMBaeMBIM BHJaM JesaTelbHOCTH. OObsACHEHHE
MPUHIMITAATIBFHOTO PAa3IMYUsl TPUPOJBI YIIPYTUX U IIEKTPOMATHUTHBIX
BOJH. U3mokeHWe CyTH SKOJOTUYECKHX TMpoOJeM, CBS3aHHBIX C
AJIEKTPOMArHUTHBIMU KoJieOaHus MU W BojaHaMu. OOBSICHEHHE POJIHU

11




|3H€KTpOMaFHI/ITHBIX BOJIH B COBPCMCHHBIX HCCJICOOBAHUAX Bcenennoii.

4. OIITUKA

Ilpupooa ceema

IIpuMeHeHrEe Ha NPAKTUKE 3aKOHOB OTPAKCHUS W IPEJIOMIICHUs CBETA
IIPU PELIECHUH 3a/1a4.

Onpenenenue CIIEKTPaJIbHBIX TrpaHuL] YyBCTBUTEJIbHOCTH
YEJIOBEYECKOro I1asa.

YMeHue cTpouTh H300paKeHUs! IPEIMETOB, 1aBacMble JIMH3aMu. Pacuet
paccTosiHUA OT JIMH3BI 10 U300paxkeHus npeamera. Pacuer ontudeckoi
cuiibl TUH3BL M3mepenune (okycHOro paccrostHus JuH3BL. VcnbiTanue
MOJIeJI€¥ MUKPOCKOIIA U TEJIECKOIa

Bonnoswie ceoticmea ceema

HaGnronenue siBieHuss HMHTEPPEPEHIMU DIIEKTPOMArHUTHBIX BOJIH.
HaGmonenne  siBneHus  Au(QpakuuMM  SJIEKTPOMArHUTHBIX — BOJIH.
HaGnronenue  sBIEHUS NOJMSAPU3ALMU  DIEKTPOMATHUTHBIX  BOJIH.
W3mepeHne AIMHBI CBETOBOW BOJIHBI MO pe3yibTaTaM HaOJIOJCHUS
saBneHus uHTepdepeHimu. Habmonenue siBieHus nudpaxkiuu CBeETa.
HaGmioneHne sBneHus moisipu3ald M aucnepcuu csera. [loumck
pa3nuyMii U CXOACTBA MEXIY IU(PPAKIUOHHBIM M TUCTIEPCHOHHBIM
CIIEKTPaMH.

[lpuBeneHre TPUMEPOB MOSIBICHUS B MPHUPOJEC W HCIIOIB30BaHUS B
TEXHUKE SBJICHUH WHTepPepeHInH, AUPPaKUUK, MNOIIPH3ALUN U
mucriepcud  cBeta. llepeuncneHne METOJOB  IMO3HAHHSA, KOTOPHIE
MCIIOJIb30BAHBI IPU M3YYCHHUU YKA3aHHBIX SIBICHUI

5. 9JIEMEHTBI KBAHTOBOM ®WU3UKU

Keanmoesas onmuka

Hab6monenue Qoroanexktpuueckoro 3pdexra. OOBICHEHHWE 3aKOHOB
CroneToBa Ha OCHOBE KBAaHTOBBIX NPEICTABICHHH.

Pacuer MakcUMaJbHOW KHHETHYECKOM DJHEPrUU DIIEKTPOHOB IIPU
doToanexkTpuueckoM 3 dexre.

Onpenenenne pabOTHl BBIXOJA AJIEKTPOHA TO TrpaduKy 3aBUCHMOCTH
MaKCHUMAaJIbHOW KHHETHYECKOW AHEpPruu (POTODJIEKTPOHOB OT YaCTOTHI
cBera. M3mepenue paboTbl BbIxoAa diekTpoHa. [lepeuncienue
npuOOpPOB YCTAaHOBKH, B KOTOPBIX NPUMEHSETCS OEe3MHEPIMOHHOCTD
doTtorddekra.

OOBsicHEHHE KOPIYCKYJSPHO-BOJIHOBOTO Jyaju3Ma CBOMCTB (DOTOHOB.
OObsICHEHHE POJIM KBAHTOBOM ONTUKU B Pa3BUTUU COBPEMEHHON (DM3UKHU

Duszuka amoma

HaGnronenue nuHeiuaThIX crieKTpoB. PacdeT 4acTOThl U JUIMHBI BOJHBI
UCIyCKaeMOIr0 CBeTa INpU IMEepexoje aToMa BOAOpPOJa W3 OJHOTO
CTAIllMOHAPHOT'O COCTOSIHUSA B APYTOE.

OO0BsicHeHHE TTPOUCXOKICHUS IMHEWUATOTO CIIEKTpa aToMa BOJOpojaa U
pasnauuns JMHEWUYaThIX CIIEKTPOB pAa3IMUHBIX ra3oB. MccienoBaHue
JIMHENYaToro CreKkTpa.

HccnenoBanue  mpuHUuna  pabOThl  JIIOMHHECHEHTHOH  JIaMIIbl.
Habmionenue u oObsicHEeHHe MpHUHLMIA AeWcTBUA sa3epa. [IpuBenenue
IIPUMEPOB HCIIOIb30BaHMsI Jla3epa B COBPEMEHHON HayKe U TEXHHUKE.
Hcnonw3oBanue MHTepHeTa 175 moucka MHGOpPMALUK O MEPCHEeKTHUBAX
IIPUMEHEHNUS Ja3epa

Quzuka amomHozo A0pa

Habmonenne  TpekoB  anmba-gactuir B Kamepe — BuubcoHa.
PerucrpupoBanue s1epHbIX U3JIy4€HUH C IIOMOLIBIO cueTurKa I eiirepa.
Pacuer sHEprum cBsI31 aTOMHBIX SIED.

OnpeneneHnue 3apsja W MaccoBOIO  YHMCJIAa  aTOMHOIO  sjpa,
BO3HHKAIOIETO B PE3yNbTAaTe PAaJUOAKTHBHOIO pacnana. Berancienue
HHEPIUu, 0OCBOOOXKAAOLIEHCS IPU PAJMOAKTUBHOM pacma/ie.
Onpenenenne NpoLyKTOB AIEPHON PEAKIIUH.

Bbruucnenue sHepruu, OCBOOOXKIAIOIIEHCS TNPHU SIEPHBIX PEAKLIHUSX.
IToHMMaHue NPEMMYHIECTB M HEIOCTATKOB MCIIOJIB30BAHMS ATOMHOMU
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SHEPrUMU U HOHU3UPYIOUIUX U3ITyUYEHUH B IPOMBIIUIEHHOCTH, MEAUIIMHE.
W3noxeHne  CyTM  JKOJIOTMYECKMX  MpoOsieM,  CBA3AHHBIX  C
OMOJIOTUYECKUM JIeHCTBHEM paJMOAaKTHBHBIX H3nydeHHH. [IpoBenenue
KJaccu(UKalMU  IEMEHTApHbIX  YacTHLl MO HX  (PU3HYECKUM
XapaKTepUCTHKaM (Macce, 3apsly, BPEMEHH JKU3HU, CIUHY U T. 11.).
[ToHnMaHMe LEHHOCTEH HayyHOro IO3HAHMA MHUpa HE BOOOLIE JUIs
yeJIoBeUeCTBA B LEJIOM, a MM KakKIOro OO0ydaroIierocs JN4HO,
LIEHHOCTE! OBJIAZICHHUSI METOJOM HAyYHOI'O IO3HAHMSA U1 JOCTHIKCHUS
ycrexa B JJI000M BHJE MPAKTHUECKON AESITEIbHOCTH
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4.3 Pe3y.]1]>TaTI>I O0CBOCHUS y‘leﬁHOﬁ AUCIHUIIJIHUHDBI, MOAJICKAINUEC IIPOBEPKE

o 3agaHus
Paznenbr u Pe3ynbTaThl 0CBOCHMS OCHOBHBIX BHJIOB yUEOHOU JEATEIHHOCTH Bun ®opma R —
TEMBI CTYJCHTOB (Ha YpOBHE yueOHBIX J1eHCTBUI) KOHTPOJIA IIPOBEPKHU - VMK

Beenenue YMmeeT popMynupoBaTh HENb JeSTEIBHOCTH, ITIAHUPOBATH COOCTBCHHYIO Texkymmit | TectupoBanue | YMK Tect no teme

JIeATEIbHOCTH JJIs1 JOCTHKEHHSI IOCTABIICHHBIX LIeJIeH, TPEABUACHUS «Du3nyeckue BeINYUHBI)

BO3MOYKHBIX PE3Yy/IbTaTOB 3TUX JCHCTBUN, OpraHU3alMH CAMOKOHTPOJISI U [Mpomexyt | Jlabopatopuas | [1, c.14- 15]

OILICHKH MOJYYEHHBIX pe3yNbTaToB. Pa3BruBaeT ClOCOOHOCTH SICHO M TOYHO | OYHBIN pabota Nel

M3JiaraTh CBOM MBICIIH, JIOTUYECKH 00OCHOBBIBATH CBOIO TOUKY 3PEHHUS,

BOCIPUHUMATh M aHATTU3UPOBATH MHEHUSI COOECETHUKOB, IPU3HABAs MPABO

JIPYroro 4ej0BeKa Ha NHOE MHEHUE.

MoskeT npou3BOAUTh U3MEPEHUs PU3NYECKUX BETUYMH U OLICHUBAThH

TPaHULIbI MOTPEIIHOCTEN U3MEPEHU.

YMeer npeAcTaBisaTh TPaHULIBI HOTPEITHOCTEW U3MEPEHUH NpU

MOCTPOEHUHU TPAPHUKOB.

YMeeT BhICKa3bIBaTh TUIIOTE3bI AJIsi O0BSICHEHUS HAOII01aeMbIX SIBIICHUH.

YMeet npeiaratb MOJEIH SIBJICHHH, YKa3bIBaTh IPAHUL] IPUMEHUMOCTH

bu3HYECKUX 3aKOHOB.

YMeer n3narate OCHOBHBIE ITOJIOKEHNSI COBPEMEHHON HAyYHON KapTHUHBI

Mupa.

MoxeT MpUBOIUTH IPUMEPHI BIUSIHUS OTKPBITUN B (PU3KKE HA MPOTpecc B

TEXHUKE U TEXHOJIOTMH MPOU3BOJICTBA. Y MEET UCIOIb30BaTh IHTEpHET

JUIsI TOMCKa HHGOpMaInu.
1
Mexanuka
1.1. 3HaeT, Kak MpeJCTaBUTh MEXaHUYECKOE ABUKEHUE TeJla YPABHEHUSIMHU Texymmuit | -rectupoBanue | YMK : Tectsl o Temam
Kunemamu | 3aBUCUMOCTH KOOpAMHAT U MPOEKIIUEN CKOPOCTH OT BPEMEHH;, KaK - YCTHBIN «OCHOBHBIE XapaKTEPUCTUKH
Ka MPEJICTAaBUTh MEXaHUYECKOE JBMKCHHE Tela rpadukamMu 3aBUCUMOCTH onpoc IBKeHUs», «[ I[psmonuuelinoe

KOOPJIMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHU. Y MEET ONPEIENIATh -ppOHTANBLHBIN | pABHOMEPHOE JBIKEHUE)

KOOPAMHATHI ITPONIEHHOTO IIyTH, CKOPOCTH U YCKOPEHUS TeJIa 110 onpoc «IIpsmonuHeitHoe

rpadukam 3aBUCUMOCTH KOOPAMHAT U MPOEKLUN CKOPOCTH OT BPEMEHHU. - peuieHue PaBHOYCKOPEHHOE IBUIKEHHUE ».

MoskeT IpOBOAUTH CPABHUTEIbHBIM aHAJIN3 PaBHOMEPHOTO U 3a1a4 [3,c.16 -23]

PaBHONEPEMEHHOTO IBUKEHUM. [Ipomexyt | -TectupoBanne | YMK: 3aueTHbIil TECT MO TEME

3HaeT, Kak UCIOJIb3YeTCsl MOCTYNATENbHOE M BPAIlATEIbHOE IBM)KEHUN B | OUHBIN «Kunemarukay.
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TEXHUKE. -KoHTpoJsibHast | KoHTponbHas paboTa no teme
[TproGpen ombIT paboThI B IPYIIIE C BHITOJIHEHUEM PA3INYHBIX paboTta «OCHOBBI KHHEMATUKM
COLIMAJIBHBIX POJIEH.
MoskeT pa3paboTaTh BO3MOXKHYIO CUCTEMY JIEHCTBUN U KOHCTPYKIIMH IS
JKCIIEPUMEHTAIIBHOIO ONPEIEICHUS KUHEMATUYECKUX BEIIUYMH.
3HaeT, KaK MpeACTaBIsATh HHPOPMAIUIO O BUJIAX JBUKECHHS B BUC
TaOIUIBI
1.2. 3HaeT GpopMyIUpOBKU 3aKOHOB HpIOTOHA M yMeeT NIPUMEHSTh UX IS Texymuii | rectupoBanue, | YMK tecTsl o TeMaM «3aKOHBI
3axonvl OIMCAHUsI MEXaHUYECKUX IIPOLECCOB; - YCTHBIN Herotonay, «3aKkoH BCEMUPHOTO
MexaHuku 3HAeT 3aKOH BCEMUPHOT'O TATOTEHUS U YMEET O0BSACHATh B3aUMOCHCTBHS onpoc TArOTeHUs», «Cria TSHKECTH.
Hviomona | pusnyeckux tei. ¢bponTaneHBI | Bec Tenay, «Cuna ynpyroctuny,
3HaeT crocoObl U3MEPEHHUE MacChl TeNla. Y MeeT U3MEpATh CUILY TPEHHUS, oIpoc «Cuita TpeHHs.
CHJTY YIPYTOCTH. - pelieHue [3, c.40 - 46]
YMeer onuckiBaTh U OOBACHATH (PU3NYECKHE SBJICHUS U CBOIMCTBA Tell: 3a1a4
JBUKEHHE HEOECHBIX TEJ U UCKYCCTBEHHBIX CIIYTHUKOB 3emiu. [Ipuobpen | Ilpomexyt | -tectupoBanue | YMK 3aueTHblil TECT 110 TEME
OTIBIT PabOTHI B IPYIIIE C BHIMOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH. OYHBIN -KOHTpoJIbHas | «/luHamuka»
Mosket pa3paboTaTh BOZMOKHYIO CUCTEMY JEUCTBUN U KOHCTPYKIUH JIJIs pabota KonTponbHas padbota no teme
DKCIIEPUMEHTAIIBHOIO ONPEIEICHUSA JUHAMUYECKUX BEITUYUH. MOoXxeT naboparopHas | «JlMHaMuKa».
pa3paboTaTh BO3MOXKHYIO CUCTEMY JEHCTBUI M KOHCTPYKIIMH JIJIS pabotaNe2 [1, c.16]
JKCIIEPUMEHTAIILHOIO ONPEIEICHUS JUHAMUYECKUX BEIINYHH.
1.33axomnwt | IlproOpest ombIT pabOTHI B TPYIIIE C BHITOJIHEHUEM PAa3IMYHBIX Texkymmit | TectupoBanue, | YMK Tect mo temam «Mmmynbe
COXpaHeHusi | COLUAIbHBIX POJIEH. - YCTHBIH Tena. 3aKOH COXPaHEHMUSI
YMeeT NpUMEHATh 3aKOH COXPAHEHUs UMITYJIbCA /I BBIYMCIICHHS onpoc uMmIynscay», «Pabdora.
M3MEHEHUH CKOPOCTEH Te MpH UX B3auMoAecTBUsiX. M3mepsier paboTsl -ppoHTaNBHBIN | MOITHOCTEY, «QHEPTHUI».
CHJI M U3MEHEHHE KMHETHUECKOW SHepIruu Tema. Beruucnser paboTsl cuil 1 o1poc
W3MEHEHUSI KHHETHYECKOM SHEPTHH Tela. - pereHue [3, c.60- 65]
Brluncnser noTeHIMalIbHY0 JHEPTUIO TEN B TPABUTALIMOHHOM IIO0JIE. 3a1a4
Ornpenenser MOTEHIIUATBLHYIO YHEPTHIO YIIPYTO 1e(POPMUPOBAHHOTO TEIa [Tpomexyt | TectupoBanre | YMK 3aueTHblil TECT O TEME
110 U3BECTHOM J1e(hopMaIMU U KECTKOCTH Tena. [Ipumenser 3akoH OYHBIN - KOHTpOJIbHAsl | «3aKOHBI COXPaHEHUS»
COXPAHEHHUsI MEXaHUYECKOW SHEPTUHU IIPU pacueTax pe3yJbTaToB paboTta KonTponbhas pabota no teme

BSaHMOHCﬁCTBHﬁ TCJI TPABUTAHMOHHBIMU CUJIAMU U CUJIaMU YIIPYT'OCTH.

«3aKOHBI COXpPAHEHHUSI.
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YmMmeer YKa3bIBATh I'PaHUIIbl IPUMCHHUMOCTHU 3aKOHOB MCXAaHUKH.
Vka3pIBaeT y‘Ie6H]’:>IC JUCHUIIIMHEL, IIPU U3YYCHHUHU KOTOPBIX
HCIOJIB3YIOTCA 3aKOHBI COXpPaHCHHA.

14 YMeer uccienoBarh 3aBUCUMOCTH TTEpUO/Ia KojiebaHuit MmaTemaTudeckoro | Texymmuii | -rectupoBanue | YMK Ttect o teme
Mexanuuec | MasTHHKA OT €TO JJTUHBI, MAaCChl M aMILTUTY/IbI KoJeOaHuii. MoxeT -peleHue «Konebanus»
Kue BBIYHCIIUTH MEPUOJ] KOJICOAHWH MaTEeMaTHUYECKOTO MasiTHUKA 110 3aja4 [3,c.78 - 83]
Konebanusi | U3BECTHOMY 3HAUCHHIO ero JUTMHBL. BeipaboTan HaBBIKU BOCIIPUHUMATD,
U 8OJIHbI aHAJIM3UPOBATh, IepepadaThIBaTh U MPEAbSBIATh HH(OOPMALIUIO B [IpomexyT | TecTHpOBaHUE
COOTBETCTBUH C TOCTABJIEHHBIMU 331a4aMHU. OYHBII YMK 3a4eTHbIi TECT MO TEME
MoskeT nIpUBOIUTH PUMEPHI ABTOKOJIE0ATEIbHBIX MEXaHUUECKUX CHCTEM, naboparopHas | «MexaHudeckue KojaeOaHus U
POBOJIUTH KJIACCH(PUKALINIO KOJIEOaHUH. YMEeT U3MEepSTh JITUHY pabota No2 BOJIHBI»
3BYKOBOI BOJIHBI 10 pe3yibTaTaM HaO0IeHUi HHTep(EPEHIIUN 3BYKOBBIX [1,c.17-18]
BOJIH.
3HaeT 00 o01acTU MPUMEHEHHUS YAbTPAa3BYKa U MEPCIEKTUBAX €T0
WCIIOJIb30BAHUS B PA3JIMUYHBIX 00JIACTAX HAYKH, TEXHUKHU, B METUIIMHE.
YMeeT uznaraTh CyTH KOJIOTUYECKUX MPOOJIEM, CBS3aHHBIX C
BO3JICHICTBHEM 3BYKOBBIX BOJIH Ha OPTaHU3M YeJIOBEKa
2.
Monekyisap
Has pusnka
u
TepMOJIMHA
MUK
2.1 BrInonHseT 3KCepUMEHTBI, CITyKallue A 000CHOBaHUs MONeKyisipHo- | Tekyuwmii | -tectupoBanue | YMK TecTsl mo Temam
Ocnosbi kuHeTnaeckoit Teopuu (MKT). YmMeer pemars 3a1aun ¢ NpUMEHEHHEM - peleHue «OCHOBHBIE MOJIOKEHUS
MOJIeKYApH | OCHOBHOTO YPAaBHEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH Ta30B. 3a1a4 MKT»,«Macca mosneky.
oul Omnpenensier mapamMeTpsl BEIECTBA B ra3000pa3HOM COCTOSIHUU Ha - YCTHBIN KomuuecTBo BemecTBay,
KuHemuyec | OCHOBAHUHU YPAaBHEHUS COCTOSIHMS MI€AJIbHOIO rasa. onpoc «Ctpoenue ten. Maeanbuslii ra3
Kot Ornpenenser nmapaMeTpsl BEIEeCTBa B Ta3000pa3HOM COCTOSIHUH B MKT», «OcHOBHOE ypaBHEHUE
meopuu. U TIPOUCXOASIIIUX mpoiieccoB 1o rpadukam 3asucumoctu p (T), V (T), p MKT. Temnepatrypa»,
Hoeanvnoui | (V). «YpaBHEHUE COCTOSHHSI
eas OkcnepumenTanbHoe uccneayet 3apucumoctu p (T), V (T), p (V). Ymeer UJICaJIbHOTO Ta3ay,
Ceoticméa | IPENCTaBIATh B BUC B BUJE TPAQUKOB N30XOPHBIN, N300apHBIA U «Hacpimenssiii map . BinaxxHoctsb
napos, U30TEPMUYECKUIN TIPOLIECCHI. BO3IyXa», «Kpucrannuueckue
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JorcuoKocme

Brruncaser CPCAHIO0 KUHCTUYCCKYIO DHCPIUIO TCIIJIOBOI'O ABMIKCHUA

TCIIa»

i, meep- MOJIEKYJI TT0 U3BECTHOU TEMITepaType BelecTBa. Bricka3piBaeT TUIIOTE3bI [3, c.100-104, 124- 126, 130-
Oblx mer JUIs OOBSICHEHUS! HA0JII0JaeMbIX SIBJICHUH. Y Ka3bIBaeT IPaHHIIbI [Mpomexyt | naboparopuas | 131]
MPUMEHUMOCTH MOJIENN «UAcalbHbIN ra3» u 3akoHoB MKT OYHBIN paborta Ne4, 5
YMeeT u3MepATh BIAKHOCTh BO3yXa. tecrupoBanue | [1, ¢.19-23]
PaccunThIBaeT KOJTUYECTBO TEIIOTHI, HEOOXOAUMOTO JJIsl OCYILIECTBICHHUS - KOHTPOJIbHAs
MpoLeCcca MePEX01a BEMIECTBA U3 OAHOTO arperaTHOro0 COCTOSIHUSA B pabora YMK 3a4eTHbIi TECT MO TEME
Ipyroe. «MonekynsipHO- KHHETHYeCKast
DKCHepUMEHTAJIbHO HCCIeAyeT TEIJIOBbIE CBOMCTBa BelecTBa. [IpuBoaut TEOPUS»
MPUMEpHI KAMWUTSIPHBIX SIBJICHUH B OBITY, IPUPO/IE, TEXHUKE. KonTponbnas pabota no Teme
YMeeT uccnenoBaTh MEXaHUYECKHUE CBOMCTBA TBEPABIX TEJ. 3HAET O «MoneKysIpHO- KHHETHYECKas
MPUMEHEHUU (PU3MUECKUX MOHATUHN U 3aKOHOB B y4ueOHOM MaTepuane TEOpUs»
Ipo(heCcCUOHATILHOTO XapaKTepa.
Hcnone3zyer MHTEepHET 1715 morcka nHGopManuu o pa3paboTkax u
MIPUMEHCHUSX COBPEMEHHBIX TBEPABIX M aMOP(HBIX MaTEepHAJIOB
2.2 OcHosbl | YMeeT u3MepsTh KOJTUYECTBO TEIJIOTHI B MPOIIeccax TeryIonepe1admn. Texymuii | -rectupoBanue | YMK tectsl mo TeMam
mepmoouna | PaccuuThIBaeT KOJMYECTBO TEIIOTHI, HEOOXOAUMOTO JIJIsl OCYILIECTBICHUS - YCTHBIN «KommuectBo temnoTs», «IlepBoe
MUKu 3aJJaHHOTO Tpolecca ¢ Teryonepeaayeii. YmMeer paccuutaTb U3MEHEHHUE orpoc HAYaJI0 TEPMOIMHAMUKI
BHYTPEHHEH SHEPTHH TeJ, padOTHI M MEPEJAHHOTO KOJIMYECTBA TETUIOTHI C -ppOHTATBHBIHA
MCIIOJIb30BaHUEM TIEPBOT0 3aKOHA TEPMOJAUHAMUKU. PaccunThiBaeT orpoc
paboTy, COBEpIIIEHHOM ra3oM, 1o rpaduky 3aBucumoctu P (V). -penieHue [3,c.113- 118]
Brrancnsier paboTy raza, COBepIICHHYIO IPU U3MEHEHUU COCTOSTHUS TI0 3a1a4
3amMkHyTOMY TTuKIiTy. Beraucnser KIIJI mpu coBepuiennu razom paboThH B [TIpomexyt | TectupoBanne | YMK UTOroBbIi TECT MO TEME
npolieccax M3MEHEHHs COCTOSIHUS IO 3aMKHYTOMY LIMKITy. YMeeT OYHBIH «TepmoguHAMUKAY.
OOBSACHATH TPHUHITUIIBI ICHCTBUS TEIUIOBBIX MAIIMH. 3HACT O pOJTH (DU3UKH KoHTposibHast | KonTponbHas paGota o reme
B CO3JIaHUH U COBEPIIICHCTBOBAHUH TETUIOBBIX JABUTATEICH. pabota «TepMoguHAMUKA».
VYMmeeT uznaraTh CyTh 3KOJOTUYECKUX MPOOsIeM, 00YCIIOBIEHHBIX paboTon
TEIUIOBBIX JBUTATENEH U MPEIOKEHUE MMYTH UX PEUIeHHs. 3HACT TPAHUIIBI
NPUMEHIUMOCTH 3aKOHOB TEPMOJMHAMHKH. Y MEET BECTH JIAAJIOT,
BBHICITYIIIMBAaTh MHEHUE OINIMOHEHTa, y4aCTBOBATh B TUCKYCCUU, OTKPHITO
BbIpaXaTh U OTCTaUBATh CBOIO TOUKY 3peHUsI. 3HAET yueOHbIE
JTUCITUTIMHBL, TTPU U3YYSHUH KOTOPBIX UCHONB3YIOT yUeOHBIN MaTepua
«OCHOBBI TEPMOJIUHAMUKI
3.DOnexTpo
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IUHaAMUKa

3.1 Boeruucinsger cuiibl B3aMMOACHCTBHS TOYEUHBIX AJIEKTPUUECKUX 3apsiIOB. Texkymmit | -tectupoBanue | YMK TecTbl o TeMam «3akoH
Onekmpoc | YMEET BBIYUCIATH HAIPSYKEHHOCTD JIEKTPUYECKOTO 110JISI OJJHOTO U - YCTHBIN Kynonay, «Onexkrpuueckoe
mamuxa HECKOJIbKUX TOYEUHBIX IEKTPHUECKUX 3apsi/IOB; orpoc noJjey,
MNOTEHLMAJ 3JIEKTPUUECKOTO MO OJJHOTO U HECKOJIBKMX TOUEUHBIX -pelieHue «IIpOBOJHUKHY U AUDIEKTPUKUY,
JIEKTPUUECKUX 3aPs/I0B. 3aj1a4 «Konnencaropbi»
YMeeT u3MepsATh pa3HOCTH MOTCHIMATIOB: SHEPIHUIO deKTprueckoro moist | [Ipomexyr | -tectupoBanue | [3, c.143- 150]
3apsKEHHOT0 KOHJICHCATOopa. OUHBIN -KOHTPOJIbHAs
Bpruncnser 3HEpruro dJeKTPUYECKOro MO 3apsSKEHHOT0 KOHIEHCATOpa. pabota YMK uTOroBslii TECT 110 TEME
VYMmeer pa3pabaThIBaTh IJIaH U BO3MOYKHOM CXEMbl I1EHCTBHM «DNEKTPOCTATUKA
AKCIEPUMEHTAIBHOTO ONPEENIEHUS IEKTPOEMKOCTH KOHAEHCaTopa U KonTponbHas padbora no teme
JUBJIEKTPUYECKOI MPOHUIIAEMOCTH BEILIECTBA. «DNEKTPOCTATUKA
YMeeT npoBOUTh CPAaBHUTEIbHBINA aHAJIN3 TPABUTALIMOHHOTO U
3JIEKTPOCTATUYECKOIO TOJIeH
YmMmeer pa3zpabaTsiBaTh IJIaH U BO3MOKHBIE CXEMBI JCHCTBUN
AKCIEPUMEHTAIBHOTO ONPEAEIECHUS IEKTPOEMKOCTH KOHAEHCAaTOpa U
JURJIEKTPUYECKON TPOHUIIAEMOCTH BEIIECTBA.
ITpoBOANT CPaBHUTENBHOIO aHAIN3a IPABUTALIMOHHOTO U
AIEKTPOCTATHYECKOTO MOJIEH
3.2 YMeeT u3MepsITh MOIIHOCTD 3JIEKTPUUECKOro ToKa; u3mMepsars DJC u Texkymuii | -rectupoBanue | YMK tecTsl o TeMam
Ilocmosinu | BHyTpeHHEE CONPOTUBIIEHNE UCTOYHUKA TOKA. BBIOIHAET pacyeThbl CUITBI - YCTHBIN «QNeKTpudecKuil TOK. 3aKOH
blll MOK TOKA M HANPSHKEHUM HA y4acTKax dJIEKTPUUECKUX LIETIEH. Y MeeT orpoc Oma s yyacTka nenm»,
OOBSACHATH Ha IPUMEPE AIEKTPUUYECKOM 1IN C IBYMSI ICTOYHHKAMU TOKa -pponTanbHbIl | «CoeAMHEHNS TPOBOJHUKOBY,
(B1C), B kakoM ciyyae UCTOYHHK 3JEKTPUUECKOM SHEprun paboTaer B orpoc «PaboTa 1 MOLITHOCTH
peXHUMe TeHepaTopa, a B KAKOM — B PEKHUMeE OTpeOuTesl. -penieHue 3NeKTpuyecKoro Toka», «J1C.
Omnpenensier TeMneparypy HUTH HakaluBaHus. M3mepser anekTpudeckuit 3a1a4 3akoH OMa /711 IOJTHOM Lienn»,
3apsiJI DIIEKTPOHA «DNEKTPUYECKHIT TOK B
YMeeT cHUMAaTh BOJIbTAMIIEPHYIO XapaKTepUCTUKY auona. [Iposoaut HIOJIYTIPOBOTHHUKAX», [3, ¢.160-
CPaBHUTEJIBHBINA aHAIN3 MOTYIPOBOJIHUKOBBIX TMOJI0OB ¥ TPHOJIOB. [Mpomexyt | maboparopubie | 165]
Hcnonb3yer MHTEpHET U1 TOMCKA MHPOPMALIUU O MEPCIIEKTUBAX OYHBIN paboThI Ne [1, c.128- 136]
Pa3BUTHS TOJIYIIPOBOJTHUKOBOW TEXHUKH. Y CTAHABIIMBAET MPUYNHHO- 5,6,7,8 YMK xonTpoasHas padbora mo
CJIEICTBEHHBIE CBSI3H. - KOHTPOJIbHAs | TeM€ «3aKOHBI IOCTOSHHOTO
pabora TOKa»
3.3 3HaeT, KaK U3MEPUTh UHAYKIMIO MArHUTHOT'O N10JIsl. Y MEET BBIUUCIIATh Texymuii | -rectupoBanue | YMK rtecTsl o TeMam
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Maenumnor | cIIbl, AEUCTBYIOIIME HA MPOBOJHUK C TOKOM B MarHUTHOM I10JI€; CHJIBI, bponTanbHbl | «MarauTHoe mosiey, «JleicTpue
e s6/1eHUs. JIEHCTBYIOLLME HA JIEKTPUUECKUH 3apsi/l, IBMKYLIUNCA B MATHUTHOM TIOJIE. 1 YCTHBIN MAarHUTHOTO OJIs1 HA MPOBOJIHUK
Uccnenyer siBieHUE 31EKTPOMATHUTHON UHAYKIIUH, CAMOUHYKLIHH. oIpoc C TOKOM», «/leiicTBre
Brraucnser sHepruto MarHUTHOTO 1oJist. OOBACHSAET MPUHIUT 1eHCTBUS - peuieHue MarHuTHOTO OJIS Ha
AJIEKTPOJIBUraTENs; IPUHIUI IEUCTBUS T€HEPATOPA DIEKTPUYECKOIO TOKA 3a1a4 JBHKYIIMICS DJIEKTPUUECKUI
U DJIEKTPOU3MEPUTEIbHBIX IPUOOPOB; MPUHIIMII JEHCTBHS Macc- 3apsny, «ITHIyKTUBHOCTBY,
cnekrporpada, yckopuTesen 3aps>KeHHbIX YacTHIL. MarsuTtHO€E 110J1€ TOCTOSTHHOTO
3HaeT 0 POJIM MAarHUTHOTO MOJIs 3EMJIM B )KM3HU PACTEHUI, )KUBOTHBIX, 3JIEKTPUUYECKOTO TOKa»,
YEJI0BEKa, «JIEKTpOMarHuTHasi MHAYKLUS.
[IpuBOANT NpUMEpHI NPAKTUYECKOTO TPUMEHEHUS U3YUEHHBIX SBJICHUMH, SBnenne OMIN», «Hanpasnenue
3aKOHOB, IPUOOPOB, YCTPOICTB. WHIYKIMOHHOTO TOKa»,
YMeeT npoBOAUTH CPABHUTENIbHBIN aHAJIU3 CBOWCTB 3JIEKTPOCTATUYECKOTO, «DNEKTPOMArHUTHOE TIOJIE»
MarHUTHOTO ¥ BUXPEBOTO IEKTPHUECKUX Nojei. OOBsICHIET Ha mpuMepe [3, c.182- 188, 196- 200]
MarHUTHBIX SIBIICHUH, MoueMy (U3UKY MOXKHO pacCMaTpUBaTh Kak [Mpomexyt | maboparopuas | [1, c.137- 139]
METAIUCIUILINHY. OYHBIN pabota Ne 9, YMK wutorosslii rect
10 «OJIEKTPOMArHETU3M.
-rectupoBanue | KonrponpHas pabora
- KOHTpOJbHAs | «DJIEKTPOMAarHUTHBIE SIBICHHUS.
pabora
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3.4 Habmrogaer ocruiorpaMMbl TapMOHHYECKUX KOJICOAHUH CHITBI TOKA B Texymuii | -rectupoBanue | YMK rtecTsl o TeMam
Onexmpoma | enu. -yCTHBIH onpoc | «CBOOOHBIE U BBIHYXICHHbIE
CHUMHbLE YMeeT u3MepsITh 3JIEKTPOEMKOCTh KOHJIEHCATOPa; UHAYKTUBHOCTD (GpOHTANBHBIN | 3JEKTPOMAarHUTHBIC KOJICOaHUS,
Konebanus | KaTyIIKH. orpoc «KonebarenbHblil KOHTYpPY,
Onekmpoma | Uccnenyer siBIE€HUS 3JIEKTPUUYECKOI0 PE30HAHCA B IIOCIEA0BATEIbHON - pelieHue «IlepemeHHBIN IEKTPUUECKUIL
CHUMHbLE LETH. 3aj1a4 TOKY,
80JIHbL YMeeT npoBOIUTH aHAIOTHIO MEXKAY (PU3NIECKUMU BETUINHAMH, - «[IpousBonacTBO U
XapaKTepU3YIOIMMI MEXaHUYECKYIO U 3JIEKTPOMAarHUTHYIO UCIIO0JIb30BaHUE JIEKTPUUECKOI
KoJIeOaTeIbHbIE CUCTEMBI. SHEPTUn»,
3HaeT, KaK pacCYMTaTh 3HAUEHUS CUJIbl TOKA U HAIPSDKEHMSI Ha 3JIeMEHTax «["'eneprupoBaHue IEPEMEHHOIO
[eNH EPEMEHHOTO TOKa. 3HAeT MPUHIIHII ACWCTBUS TpaHchopmaTopa; TOKa»,
reHeparopa nepeMeHHOro ToKa. «Ilepenaya 3neKTpO3HEPTrUN»,
Hcnone3yer MHTEpHETA U1 TOMCKA HHPOPMALIUU O COBPEMEHHBIX «[Ipuanun paguoreneGoHHON
crioco0ax nepeaayu 3J1eKTPOIHEPTHH. CBSI3N»,
OcyuecTBieHHe paauonepeaadn u paguonpuema. McecnenoBanue cBOWCTB «Panunonokanusy,
AJIEKTPOMArHUTHBIX BOJIH C OMOILBIO MOOMIIBHOTO TenedoHa. «OJIEKTPOMAarHUTHas BOJIHAY.
Pa3BuTHE IEHHOCTHOTO OTHOIIEHHUS K U3Y4aeMbIM Ha YpOKax (pU3UKU [Mpomexyt | maboparopuas | [3, c.211-215]
00BEKTaM U 0CBaMBaeMbIM BHIaM JAesTenbHOCTH. OObSICHEHNE OYHBIN pabota Ne [1,c.143 -144]
MPUHIUIINAIBHOTO PA3JIMYNS IPUPOJIBI YIIPYTUX U JIEKTPOMAarHUTHBIX 11,12 YMK koHTposbHas paboTa 1o
BOJIH. M31105K€HNEe CYyTH 9KOJIOIMYECKHX MPOOIeM, CBSI3aHHbIX C - KOHTpOJIbHAs | TeM€ «DJIEKTPOMarHuTHBIE
AIIEKTPOMAarHUTHBIMU KOJieOaHUSAMU U BoJHAMU. OObsICHEHHE POJIU paboTta KoJIe0aHUs U BOJTHBI»
AJIEKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX MCCIIEN0BaHUAX BeeneHHoi
4 Onrtuka
41 YMeeT NpUMEHATh 3aKOHBI OTPAKEHUS U IIPEJIOMIIEHUS CBETA IIPU Texymmit | -rectupoBanne | YMK tectsl o Temam
IIpupooa pellIeHny 3aay. - YCTHBIN «CKOpOCTh CBETAY,
ceema 3HAaeT O CIEeKTPAIbHBIX IPAHUIIAX YYBCTBUTEILHOCTH YEJIOBEUYECKOTIO orpoc «3aKOHBI OTPAKEHUSI CBETAY,
riiasa. - pelieHne «3aKOH NPEIOMIIEHHSI CBETAY,
YMeeT cTpouTh N300payKeHUs MPEMETOB, TaBaeMbIe TUH3AMHU. 3aja4 «Jlunzay [3, ¢.223-227]
PaccunThiBaeT paccTOSIHUS OT JIMH3BI 10 U300paKeHUs pEeIMETa; [Tpomexyr | maboparopuas | [1, c.45 -46]
ONTUYECKYIO CUITY JTUH3BI. OYHBIH pabota Ne 13 KonTponbnas pabota no teme
H3mepsieT poKyCcHOE pacCTOSIHUE JIMH3HIL. - KOHTpoibHast | «OnTUKay.
YMeeT coCTaB/IATh U UCIBITHIBATH MOJEIN MUKPOCKOIIA U TEJIECKOMNa pabota
4.2 HabGnronaet siBneHust nHTephEpEHITNN AIEKTPOMArHUTHBIX BOJIH U Texymmuit | -pponTansubii | YMK tectsl mo Temam
Bonnosvie | mudpakinu 3JeKTPOMArHUTHBIX BOJIH; U YCTHBIN «lucnepcus ceray,
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ceoticmea HAOJII0/ICHUE SIBJICHUSI [TOJIIPU3ALIUU JIEKTPOMArHUTHBIX BOJIH. orpoc «HnTepdepenuus ceeray,
ceema YMeeT u3MepATh JUIMHY CBETOBOM BOJIHBI IO pe3yJibTaTaM HaOI0IeHUS -rectupoBanue | «Jludpakuus ceera», «Busl
sBNICHU UHTepepeHnu. HaxomuT pa3nuyns u cXoJICTBa MEXKIY - pelieHue U3ITy4EHUI»
T (HPaKIIMOHHBIM U JUCTIEPCHOHHBIM 3a/1a4 [3, c. 241 -244]
CICKTpaMH. [Tpomexyt | maboparopnas | [1, c. 47-48]
3HaeT 0 MOSIBJICHUH B MPUPOJE U UCIIOIb30BAaHUU B TEXHUKE SIBJICHUM OYHBII paborta Ne 14 YMK xonTpoasHas pabora mo
uHTEepdepeHIH, TUOPAKIIH, TOISIPU3AIH U IUCTICPCHH CBETA. - KOHTpOJbHas | TeMe «OnTuKa
[lepeuuncnser METOIbI MO3HAHUS, KOTOPbIE UCTIOIB30BAHBI MTPH U3YUCHHUH pabota
YKa3aHHBIX SBJICHUM.
5
DIIEeMEHTHI
KBaHTOBOMU
buzuku
5.1 Habmonaet gporosnexkrpuueckoro addexra. OObICHIET 3aKOHbI Texkymmit | -rectupoBanue | YMK tectsl o rTemam
Keanmosas | CToneToBa Ha OCHOBE KBaHTOBBIX MPECTABICHUH. -YCTHBIN U «DoTo3phexT», «POTOHBI.
onmuka YMeeT pacCUuThIBaTh MAKCUMAJIBHYIO KUHETUYECKYIO SHEPTHIO ¢bpontanbublil | [Ipumenenue pororpdextar.
AJIEKTPOHOB MpH (oTodeKkTpruydeckoM rddexre. Onpenenser padoTy - pereHue [3, c. 253- 255]
BBIX0/1a 3JIEKTPOHA MO IpauKy 3aBUCUMOCTH MaKCUMaJIbHOM 3a1a4
KHHETHYECKOW SHEPTUH (POTOIIEKTPOHOB OT YAaCTOTHI cBeTa. M3mepsier [Mpomexyt | mabopatopuas | [1, ¢. 51 -52]
paboTy BBIXO/a AIIEKTPOHA. OYHBIN pabota Ne
[Tepeuncnser npuOOpPH! YCTAHOBKH, B KOTOPBIX IPUMEHSIETCS 15,16 YMK koHTposbHas paboTa 1o
0e3MHEPIMOHHOCTD (poTOr(deKTa. - KOHTpOJbHas | TeMe «CBETOBBIE KBAHTHI.
OOBsICHSIET KOPIYCKYJISIPHO-BOJIHOBOM Jyalli3M CBOWCTB (DOTOHOB. paboTta ATomHast pU3nKa»
3HaeT 0 poJid KBAHTOBOM ONTUKU B Pa3BUTUN COBPEMEHHON (PU3UKHU
5.2 Qusuxa | HabmromaeT muHelyaTbie CIEKTPHI. Texymuii | -rectupoBanue | YMK rtecTsl o TeMam
amoma YMeeT paccuuThIBaTh YaCTOTHI M ITTMHBI BOJIHBI UCITYCKA€MOTO CBETA IIPH -YCTHBIN U «Ctpoenue aroma. KBaHToBbIe
IEpExXo0/ie aTOMa BOIOPOAA U3 OJHOIO CTAL[MOHAPHOI'O COCTOSIHUS B bpoHTaNbHBIN | MOCTynaThl bopay,
Jpyroe. omnpoc «JIazeppl. CTpoeHHE aTOMHOTO
OOBsACHSET MPOUCXOXKIACHHUS JIMHEHUATOr0 CIeKTpa aToMa BOJIOpoJa U - pelieHne spa»
pa3IN4YMs TMHEHYATHIX CIEKTPOB PAa3IMYHBIX ra30B. 3aja4 [3, c.262]
YMeeTr NpOBOAUTH UCCIECA0BAHUS JTUHENYATOIO CIIEKTPA; [Tpomexyt | - koHTponbHas | YMK koHTponbHas paboTa mo
MPUHIINIIA PAOOTHI JIIOMUHECLIEHTHOM JIaMIIBI. OYHBIH paboTta TeMe «CBETOBbIE KBAHTHI.

Habmronaer u 00bsICHSIET IPUHITAI IEHCTBUS Jia3epa.

ATOMHas pHU3UKaY.
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IIpuBOAUT pUMEPHI UCIIOIB30BAHM JIA3€PA B COBPEMEHHON HAayKe U
TEXHHUKE.

Hcnonb3yer MHTEpHET U1 TOMCKA MH(POPMALIUHU O TIEPCIIEKTUBAX
IIPUMEHEHHUS J1a3epa.

5.3 @Qusuka | 3naer, Kak HAOMIOAAIOTCS TPEKHU alb(a-dyacTull B kKamepe Buibcona; Texymmui | -recrupoBanue | YMK tectsl 10 TemMam
AMOMHO20 | PETUCTPUPYIOTCA AJIEPHBIE U3TYUSHHsI C TOMOINIbIO cueTyrka [ eiirepa. bpoHTanbHBIN | «DHEPrUs CBSI3U. 3aKOH
A0pa YMeeT paccuuThIBaTh SHEPTUIO CBSI3U ATOMHBIX SAEP; ornpoc PaAMOaKTUBHOIO pacrajay,
OTIPEeIATh 3apsi U MACCOBOE YHCIIO aTOMHOTIO S7Jpa, BO3HUKAIOIIIETO B - YCTHBIN «SnepHas sHeprus u eé
pe3ysibTare paJuoakTUBHOIO pacnaja. ornpoc IPUMEHEHUEY,
BBIUUCIISTH SHEPTUIO, OCBOOOKIAIOIICHCS TPU paJOaKTUBHOM PACIIaIE; - pelieHue «Du3nKa IeMEHTAPHBIX YaCTHII.
ONPEAENIATh NPOAYKTHI IAEPHON pEAKLIMH. 3aJad4, HTP»
Brraucnser sHepruto, 0cBOOOKIAIONIYIOCS TPU AIEPHBIX PEAKIUsIX. [TpomexyT | maboparopHas
[TonuMaeT mpenmyIecTBa U HEIOCTATKU UCTIONB30BAHUS aTOMHOM OYHBIN pabota Nel7 [1,c.53]
SHEPIUU U HOHU3UPYIOLIUX U3TyYEHUU B IPOMBIIUIEHHOCTH, MEAUIMHE. - KoHTpoabHas | [3, c. 269- 271]
YMeeT uznaraTh CyTh 9KOJOTUYECKUX MTPOOIIEM, CBA3aHHBIX C paboTta YMK koHTposbHas paboTa 1o
OMOJIOTMYECKUM JEHCTBUEM PaIMOAKTUBHBIX M3ITyUYEHHH. TeMe «CBETOBBIE KBAaHTHI.
YMeeT npoBOAUTh KJIACCU(PUKAIMIO DJIIEMEHTAPHBIX YACTHII IO MX ATtomHas puzuka
(GU3MUEeCKUM XapaKTepUCTUKaM (Macce, 3apsily, BpeMEHH JKU3HHU, CIIUHY U
T. 1.).
[ToHnMaeT EeHHOCTH HAYYHOT'O MO3HAHHS MUPA HE BOOOIIE AT
YeJIOBEYECTBA B LIEJIOM, a JUISl KaX/10r0 00y4arouierocs JIMYHO, IIEHHOCTH
OBJIAJICHUS METOZOM Hay4YHOTO ITO3HAHUS JJIs JOCTHKEHHUS yCIIeXa B
J1000M BHJIE IPAKTUUYECKOM J1eSTEIbHOCTH.
1 cemecmp Hroroselii | Dx3amMeH KoMnproTepHoe TeCTHpOBaHUE
2 cemecmp Hrorossiii | KommnekcHslii | KoMnbroTepHOE TeCTHpOBaHUE
9K3aMEH I10
¢buzuke u
aCTPOHOMUU
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4.4. TlopsaIoK U YCJIOBUSI OPTaHU3AIMH UTOTOBOI aTTECTAIIMM MO AUCUUILIMHE
1. ®opma npoBeeHUs aTTECTAIIUU:
1 ceMecTp- 3K3aMEH 8 hopme KOMNbIOMEPHO20 MECMUPOBAHUS,
2 CeMEeCTp — IK3aMeH 8 hopme KOMNbIOMEPHO20 MeCmUpoB8aHUs.
2. TpeOoBaHMs K CTYACHTY MO JOMYCKY K HTOTOBOM aTTECTAIH: BBIIIOJIHEHUE HA
MOJIOXKUTEBHYIO OLICHKY BCE JIA0OPATOPHBIC U MPAKTUUECKHE pabOThl, KOHTPOJIbHBIE paOOTHI,
CIIaHbI 3aYEThI 10 TEMaM
3. KonmvecTBo BapuaHTOB 3aaHuii- 15
4. Konr4ecTBo 3a/1aHuii 1 Kaxaoro BapuanTa— 30 3agaHuit
5. Bpewms BeinonHenus 3aaanus - 60 MuH
6. O6opynoBaHuUE -TECTUPOBAHUE IMPOBOJIUTCS B KOMIIBIOTEPHOM KJ1acce.
7. JIuteparypa s sK3aMeHa HE IPUMEHSIETCS

TuoBkle 3a1aHns JUISL DK3aMeHa B hopMe KOMIILIOTEPHOIO TECTUPOBAHUS

Yacts 1.
Bomnpoc OTtBeThI
1. Otpesku nytu AB, BC, C/[ u /|[E Benocunenuct | A. Ha yuactke AE BeTOCUTICTUCT ABUTAICS
poe3’kaeT 3a 2 MUH Kaxblil. Ha kaxaom paBHOMEPHO
Y4aCTKE OH JIBU’KETCSI PABHOMEPHO. b. Ha yuactke J/E CKOPOCTb BEJIIOCUIIEINCTA
A B C B D E HauOOJIbIIIAs.
i i ! 5.8 e B. Ha yuactke C/{ cKOPOCTh BEIOCHIIEANCTA
HAUMEHbIIIAs.

I'. CkopocTh BEJIOCHUIIENNCTA HA yUyacTKe AB

60J'ILIJ_IC, yeM Ha ydactke BC.

2. YckopeHue u3Mepsiercs

A. B M/c.
b. B M.
B. B H.
. BwMm/CA

3. Koopaunara Tena, IBIKYIIETOCs BJIOTb OCH X,
3amana Gopmysoit x=5 +t— 0,5 t2

A. Teno aBuxeTCsS paBHOMEPHO.

b. HauanpHas ckopocTh Teaa 1mM/c.
B. [Tpoeknus yckoperus — 0,5 m/c?.
I'. HavasibHas koopauHara tena

-5Mm.

4. Yemy paBHO IIEHTPOCTPEMUTEIILHOE YCKOPEHHE

A. 0,2 m/c?.

aBTOMOOWIISL, €CITH OH JIBUXKETCS Ha TOBOPOTE B. 0,5 m/c?.
I0CCE C MOCTOSIHHOM 110 MOJYJII0 CKOpOCThIo 10 B. 2 m/c?,
M/c, paguyc 3akpyrienus mocce 50 m? I.2,5m/c?
5. Kakyro cuimy HyKHO NMPHUIIOKUTH K Teny maccoit | A. 0,1H.
200r, yTOOBI OHO ABUTAJIOCH C YCKOPEHUEM b. 0,2H.
1,5 m/c?? B.0.3 H.
I'. 0,4H.
A+ A.l
b.2
B.3
' .4
v } 2
6. 17 Vs
Ha pucynke npejcraBiieHbl HalpaBiIeHUS
BEKTOPOB CKOPOCTH M YCKOpeHus. B
MHepLuuaabHOU cucteme oTcueta. Kakoe u3
IIPEJICTaBICHHBIX HA BTOPOM PUCYHKE
HaINpaBJICHUH UMEET BEKTOP PABHOICHCTBYIOIIEH
cuJIbl?
7. TIpyxwuna xectkocthio k=10% H/ M mox A. Im
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nericteueM cuiibl 1000H pactsinercs. .. b. leMm
B.10cm
I'.0,001m
8. Kakoii ¢popMyoii BeIpaskaeTcs 3aKOH A.F=ma
BCEMHPHOTO TATOTECHUS? b. F=kx
Femgrm,
B. F= Rz
Gsmgx my
I'. F= R
9. C HenoaBWXHOM J1oKkK Maccoit 50 kr Ha 6eper | A. 1m/c
NPBITHYJ MaJIbYUK Maccou 40 Kr o CKOPOCThIO b. 0.8 m/c.
IM/c, HampaBieHHOM ropu3oHTanbHO. Kakyro B. 1,25 m/c.
CKOPOCTh Mprodpena J0Ka OTHOCUTENHHO r.o

Oepera?

10. Kakoe BbIpake€HUE COOTBETCTBYET 3aKOHY
COXpaHEHHUsI [TOJIHOM MEXaHUYECKON IHEPrUu?

A. A= mgh, — mgh;
3 3

B.A=mz "2

B.E«xi + Epi=Ew +Ep

—# —+ = P
I'.T. mt"s + mottz = ml’”j.!:--E +m> v f

A. 5c
b.10c
B. 15c.
I'. 20c
11 - -
Ha pucynke npusesieH rpaguk 3aBUCUMOCTH
KOOPJAMHATHI KOJIEOIIOIErocst Tena OT BPEMEHHU.
ITepuon xonebanuii paBeH
12. KakoBa ckopocCTh 3ByKa B BOJIE, €CIIU A. 1435 m/c
UCTOYHUK Kosebanuii ¢ nepuoaom 0,005¢ b. 2870 m/c
BbI3bIBA€T BOJIHY AJUHON 7,1757 B. 717,77 m/c
I'. 3587,5 m/c

13. YacTuipl BemiecTBa y4acTBYIOT B
HENPEPBIBHOM TEIUIOBOM Xa0THYECKOM
nBrxeHun. Oto nojoxkenne MKT oTtHocHTCH..

A. TosbKO K Ta3aM ¥ TBEPJBIM TeJaMm;

b. Tonbko K TBEpABIM TEJAM U KUAKOCTSIM;
B. Tonpko k Ta3aM M KHIKOCTSIM,

I'. K rasam, »KUJKOCTSIM 1 TBEPIALIM TelIaM

14. Kakas Temneparypa no mkaie Llenscus
cootBercTBYeT Temneparype 100K no
abcomoTHOM 1iKkane?

Kakas remneparypa no mkaine Llenbcus
cootBercTBYeT Temneparype 100 K no
a0COOTHOH 1Kase?

A. 100

b.-173

B. 373

I.173

ol

Ha puc. [Ipencrasnen rpaduk 3aBUCUMOCTH

A. YdacTok 1-2 cOOTBETCTBYET H30XOPHOMY
nporeccy

b. Yuactok 2-3 cooTBeTcTBYeT H300apHOMY
nporeccy
B. Yuacrok 3-4 cooTBETCTBYET
U30TEPMHUUYECKOMY MPOLECCY

I'. Yuactok 4-1 cooTBeTCTBYET H300apHOMY
nporeccy
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o0bemMa TaHHOW MacChl UICATBHOTO Ta3a OT
TEMIEPATYPHI.

16.
Ha puc. Ilokazan nogbem BOfbl B CTEKISTHHOM
KaIluJuispe. .

A. Eciu )KMJIKOCTh HE CMauMBaET IOBEPXHOCTD
TPYOKH, TO XKHMJKOCTb OyA€T NOAHUMATHCS 10
TpyOKe.

b. Ecin KMAKOCTb CMa4uMBaET NOBEPXHOCTh
TPYOKH, TO KHJIKOCTb OYJET OIyCKaThCs B
TpyOKe.

B. Yem MeHbllIe BHYTPEHHUN MaMETP
KalMUIApa, TEM BBIIIE NOJHUMETCS BOJA.

[".Yewm Oosblie BHYTPEHHUI IUAMETpP Kauusipa,
TEM BBILIE IOJHUMETCS BOJA.

17. CpenHsig kBaipaTU4HAsl CKOPOCTb MOJIEKYJ
U/leabHOI0 ra3a yBelIMumwiach B 2 pasa npu
HEN3MEHHOH KOHLCHTpPAIUH.

A. AbGconroTHas TeMIiepaTypa raza He
M3MEHUIIACh.

b. /laBnenue ra3a yBeauumiioch B 2 pasa.

B. Cpennsis kuHeTHYECKas SHEPTUsl MOJIEKYJI ra3a
YBEJINYUIACh B 4 paza.

I'. JlaBneHue ra3za yMEeHbIIMIOCH B 4 pasa.

18. Kakoii Buj TeriooOMeHa onpenesnser
nepenaudy sHepruu ot ConHua K 3emie?

A. B 0CHOBHOM KOHBEKIHUSL.

b. B ocHOBHOM TemI0MPOBOJHOCT.

B. B 0cHOBHOM H3IyUYCHHE.

I'. Kak TennonpoBOJHOCTb, TaK U U3ITYyYEHUE

19. Kakomy H30MpoIIecCCy COOTBETCTBYET IaHHOE
BBIP)KEHUE MIEPBOT0 HayaJia TEPMOIMHAMUKH
Q=A?

A. U3obGapuomy

b. Annabatnomy

B. U3oxopHOMY

I'. U3oTepMUUECKOMY

e g A. Baus.
;4 b. Beepx.
B. Brpago.
20 *1 I'. Bneso
BexTop HanpseHHOCTH MOJIsl, CO3JaHHOTO JBYMSI
OJINHAKOBBIMH IOJIOKHUTEIbHBIMHU 3apsaMHU B
TOYKE A HampasJeH...
22. Haiinute Mmoayns cuisl (B H) A.135H
B3auMOJecTBUS MexXy 3apsaamu 2 MkKi u 3 b.0.34 H
MkKU1, eciin paccrosiHue Mexxay HuMu pasHo 40 B. 0,034H
CM. I1,35H
23. KakoBa pa3HOCTh NOTEHIIUAJIOB JIJISI IBYX A. 0,3 B.
TOYEK I10JIs, ECJIA TP NIEPEMEILIEHUN MEKTY b. 3B.
Humu 3apsiaa 0,012 Ko mone coepiaer paboty B. 30B.
0,36 Ix I'.300B

24. Kakomy M30IIpOLIEeCCy COOTBETCTBYET JJaHHOE
BBIPpAXKCHHUC IIEPBOTr0 HaA4Yaj1a TCPMOAUHAMHUKN

AU =Q

A. M3obapHomy

b. AnnabatHOMY

B. N30xopHOMY

I'. I30TepmMuueckomy

25. TennoBast MalIuHa 3a UK paObOTHI MOJTydaeT
ot HarpeBarensa 100/[>x u oTaeT XOM0AMIBHUKY
40 x. Yemy pasen KII/] TerioBoii MammHbI?

A. 40%
b. 60%.
B. 29%.
I'.43%

YacTtb 2

1. MarepuanbHasi TOUKa ABUKETCS IO OKPY>KHOCTHU € TOCTOSIHHOM 10 MOJYJIIO CKOPOCThI0. UTO
MPOU3OUJIET C LIMKIMYECKON YaCTOTOM, LIEHTPOCTPEMHUTEIBLHBIM YCKOPEHUEM U LIEHTPOCTPEMUTEIBLHON
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CHUJIOH, €CIIU pauyC OKPY>KHOCTH YBEJIUYUTH B 3 paza?

JInst Kak 01 BETMYMHBI OMPEICIUTE COOTBETCTBYIOIINI XapaKTep U3MEHECHUS:

1) yBenuuuBaercs

2) yMeHbIIaeTcs

3) HEe U3MEHsETCS

3anummuTe B TaOIUIly BRIOpaHHbIE MUGPHI I Kaxaou pusnueckoi BennuuHbl. [{udpsl B oTBeTe
MOTYT MOBTOPSTHCS.

[{uknrueckas yactoTa LlenTpocTpeMuTebHOE LlenTpocTpeMuTenbHas cuila
YCKOpEHHE

2. Ilocne 3uMHero Mat4da (yTOOIBHBIN MAY BHOCST B TeIIoe noMerieHue. Kak npu 3Tom u3MeHstoTes
KOHLIEHTpaLUsl MOJIEKYJI BO3/lyXa B Ms4€, UX CPEIHEKBAIpaTHUECKas CKOPOCTh U JAAaBJIEHUE BO3AyXa
BHYTpHU Msiya?

Jis kaxkaoi BeIMYMHBI 10A0EpPUTE COOTBETCTBYIOIIMM XapaKTep U3MEHEHUS:

1) yBenuuures;

2) yMEHBILIUTCS;

3) He U3MEHUTCS

3anummre B TaOJIUIy BRIOpaHHBIC IIUQPHI I KX 101 (pruzndeckoit BenmnuuHbl. Lludpsr B oTBETE
MOTYT TOBTOPSITHCS.

KoHueHTpanus Monexyn CpennexBaapaTuieckas JlaBiieHue Bo3ayxa BHYTPH
CKOpPOCTbh MOJIEKYJ M4

Yacts 3

1. C Boicotsl 10 M et 6ymaru nagan 2 ¢. Onpenenure CpeIHIO CUITy COMPOTHBICHUS BO3yXa,
eciu macca icra pada 30 1.

2. Haiigute Maccy Bo3lyxa, 3allOJIHSIONIET0 KaOWHET BBICOTOM 2,7 M U 1uiomiaibo 30 M. [aBienue
Bo3myxa paBHo 100 kIla, Temmeparypa Bo3ayxa pasaa 17° C. Momspras Macca Bo3ayxa 291/Modb.
3.DNeKTpOH ABUTAJICS B OJJHOPOJIHOM DJIIEKTPHUECKOM MoJe HanpsikeHHOcThIo 10B/M. Jlo kakoi
CKOPOCTH pa30THAJICS JIEKTPOH 3a 2 MKC, €CJI B HAaYAJIbHBIA MOMEHT BPEMEHHU OH TTOKOMJICS?

TaJIOHBI OTBETOB

Yacts 1 r
1 r
2 b
3 B
4 B
5 B
6 B
7 B
8 B
9 b
10 B
11 r
12 A
13 r
14 b
15 B
16 B
17 B
18 B
19 I
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20 B
22 b
23 B
24 B
25 b
Yacts 3
1 F.-? Pemrenue :
»
h=10 m [I] Fe X = Mg + Fe
t=2 ¢ mg> ma=mg - Fc
m=0,03 kr yFc =mg - ma
Vo =0 a= 2*h/t?
a=2*10/4 a= 5 m/c?
F: =0,03*10 -0,03*5 =0,15 H
Orser: 0,15H
2 m -?
m=R =T
h=27wm PV = M
Pel=M
S =30 m? m= RsT
P = 10°TIa T=t+273=290°K
V= h*S
105+ 2,7« 30«29+ 107°
t =179 m = 8,31+ 290 =975 kr
M =29 *10°3 xr/ mosnb Ortsert: 97,5 kT
3 V -?
E=2 *10 B/m A=m*V?2 ; A=E*d*e;
V
t= 2%105¢ d=2°7 A= ErervA2
Vo =0 m*\V/2/2 = E*e*\/*t/2
e=1,6 *10 1 KnV=
2+176+1071%9 £ 276
m=9,1 *10 3! kr V= 031103
V=6,9*%10° m/c
OtseT: 6,9 *10° m/c

Kpurepuu ornenku
OuneHnBanue 3aiaHuii yacreid 1 u 2
3a BeIMONTHEHUE 3ajaHuA YacTH 1 cTyneHT nomydaer 1 6a, ecnu BEIOpaHHBINA UM OTBET COBIAAET
C YKa3aHHBIM B TAOJIHIIE OTBETOM.
3a BBITIOJTHEHUE 3aJaHHUA YACTH 2 CTYJCHT MOIy4aeT 2 0aJjia, eciiy 3anicaHHblil UM Ha0op [udp
COBIIAJIACT ¢ YKa3aHHBIM B Tabuie; 1 6aji, eciii B OTBeTe UMeeTCs XOTs Obl oHa ommoOka; 0
0aJ1JI0B, €CIIi OITHOOK OO0JIee OTHOM.
O01Me NpaBuJia ONleHMBAHUSA 3aJaHui 3
3a BBIMIOJTHEHUE 33JaHUSI YaCTH 3 CTY/ACHT MoydaeT 3 0aJ1ia, ec/id B pelIeHUH MPUCYTCTBYIOT
NMPaBUJIbLHO BBINOJHEHHBbIE CJIeAYIONIUE YJIeMEeHThI:
- IPaBWJIBHO 3aMMCaHbl HEOOXOUMBIC JJIsl PEIICHUS] ypaBHEHUS (3aKOHBI);
- MPAaBWJILHO BBHITIOJIHEHBI AJITeOpandecKue MpeoOpa3oBaHus U BHIYMCIICHHS, 3aITMCaH BEPHBIN OTBET.
Oo0vuamonmiicss MMeeT MPaBo :
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JIOBOJUTH PEIICHHE IO KOHIIA B OOIIEM BHJIE, 4 3aT€M IO/ICTABIISATH YACIIOBbBIE TaHHBIC, UM JIENaTh
MIPOMEKYTOUHBIE BEIYUCIICHNUS,

3a/laHHe OlleHUBaeTcs 2 0a/IaMu, eCJId

-clleJlaHa omuroKa B MpeoOpa30BaHUAX WIIH B BBIYMCICHUSIX

WIn

- IPY BEPHO 3aIlMCaHHBIX HCXOAHBIX YPABHCHUSIX OTCYTCTBYIOT MPEe0Opa30BaHUs UIN BEIYUCICHUS.
3ajlaHue oleHuBaercs 1 0aIoM, eciIu

- cJleflaHa OmMOKa B OJTHOM M3 UCXOJIHBIX YpaBHEHUH

3 R0

-OJIHO U3 HEOOXOUMBIX HCXOJHBIX YPAaBHEHUH OTCYTCTBYET.

Bo Bcex ocTajibHBIX CiIy4asix cTaBUTCA oneHka () 6a/10B.

LlIxana coomseemcemeus 4ucia npasuibHbIX OMEEmos8 Ha Mecnosble BONPOChL OUYECHKAM NO
nAMuUOANILHOU WKANe

KommgecTBo HaOpaHHBIX OaJIIOB
«2» -«HEYIOBIECTBOPUTEIHHO)» 0-17
«3» - «y1I0BJIETBOPUTEIILHO» 18 - 24
«y»- «XOpOIIIO» 25 - 30
«5»- «OTIMYHOY» 31-34

4.5. TunoBbie KOHTPOJIbHbIC 32JaHUA W METOAUYECKHE MAaTepUuaabl JJIs TeKylero H
MPOMEKYTOYHOT0 KOHTPOJIA
TunoBkle 3aJIaHKS JIJISI TECTA IO TEME
«JleicTBYME MAarHMTHOTO ITOJISI HA DPOBOJHUK C TOKOMY

3ananue 1
Hampasnenuto cuisl Amnepa, AelcTBYIOIIEH Ha TPOBOJAHUK C TOKOM COOTBETCTBYET:

Bvibepume ooun uz 4 eapuanmos omeema:
11
2)2
3)4
4) 3

3ananue 2

MarsuTHas CTpesKa, pacioIoKeHHas BOIH3H MPAMOTO TIPOBOJHMKA C TOKOM, oBepHynach Ha 1807,
OTO MOIJIO IPOU30UTH BCIIEICTBUE TOTO, YTO

Bvibepume ooun uz 4 eapuanmoe omeema:

1) B IpOBOAHUKE U3MEHWIIOCH HAIIPaBJIIEHUE TOKA

2) BOKpYT MPOBOJIHUKA U3MEHUIIOCH IEKTPUUYECKOE T10JIe

3) B IpOBOHUKE U3MEHWIACH CHJIA TOKA

4) MarHuTHas CTpeNKa epeMarHuTUIIach

3amanue 3
HpﬂMOfI HpOBOI[HI/IK C TOKOM ITOMCIIICH B O,[[HOpOI[HOG MAardmTHOC I10JIC. YI‘OJI MG)KI[y HpOBO,Z[HI/IKOM nu
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CUJIOBBIMM JIMHUSIMHU BEKTOpa MarHUTHOM MHAYKIMHU u3MeHst0T ¢ 600 1o 300. Monyinb cuisl,
JICUCTBYIOIIEH HA TPOBOIHUK:

Buibepume ooun us 4 éapuanmos omeema:

1) He u3MeHuTCS

2) yBEIUYHTCS B 3 pa3
3) yMeHbILIUTCS B 2 pa3

4) yMEHBILIUTCSA B 3 pa3

3aganue 4

KakoBa mHIyKIIMsI MArHUTHOTO TIOJISI, €CJIM OHO JIEUCTBYET ¢ cuiioit 50 MH Ha kaxkable 5 ¢M JUTMHBI
MPOBOJIHUKA MPU CUJIE TOKA B HeM 1 A?

Buvibepume ooun uz 4 sapuanmos omeema:

1)0,4Tn

2)1Tn

3)4Tn

4) 40 mTn

3agaHue 5

JIBa nmapaienbHbIX MPOBOJA, 10 KOTOPBIM IIPOTEKAIOT TOKU B Pa3HbIX HAIIPABICHUSIX
Buvibepume ooun us 4 sapuanmos omeema:

1) He B3aumoneiicTBytOT

2) CHauayia mpUTATUBAIOTCA, @ TOTOM OTTAJIKHUBAIOTCS

3) Ilputarusatorcs

4) OTTanKuBaoTCs

3ananue 6

B MarnuTHOE 10JI€ MOMECTHIINM TPOBOJAHMK C TOKOM. Yepe3 HEKOTOpPOoe BpeMsi CHITy TOKa B HEM
YMEHBIINIIH B 2 pa3a. I3MeHu1ach JIv IpU 3TOM MHIYKIHMSI MArHUTHOTO I10JIsA?

Buvibepume ooun us 4 eapuanmos omeema:

1) [lns oTBeTa HE XBaTaeT JaHHBIX

2) YBenuuuiach B 2 pasza

3) YMensbimuace B 2 pasza

4) He nzmenunnaco

3aganue 7

Kyna nanpasiena cuiia, AEMCTBYOIIAs CO CTOPOHBI MAarHUTHOTO TIOJISL, HA TPOTOH?

X X X X
X X X X
X X X X

Buvibepume ooun us 4 sapuanmos omeema:
1) Beepx

2) Baeso

3) Buus

4) BripaBo

3aganue 8

Kak m3meHuTCs cria, IeHCTBYIOMAs Ha MPOBOIHUK C TOKOM, TIPH YMEHBIICHUW HHTYKITUU
MarHUTHOTO ToJIs B 3 paza?

Buvibepume ooun us 4 sapuanmos omeema:
1) yBenuuutcs B 3 paza

2) ymeHbIIUTCS B 9 pa3

3) HE U3MEHUTCS

4) yMmeHbIIUTCS B 3 pa3a
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3aganue 9

JIBa mapajuienapHbIX MPOBO/IA, IO KOTOPHIM MPOTEKAOT TOKU B OJTHOM HaIlpaBJICHUHU
Buvibepume ooun uz 4 eapuanmos omeema:

1) OrrankuBaroTcs

2) CHayvaJia mpUTATHUBAIOTCS, a IOTOM OTTaJKUBAIOTCA

3) He B3aumoeiicTByIOT

4) Ilputsarusarorcs

3amanue 10

Ha n3onupoBaHHBIi IPOBOJIHHUK C TOKOM B MAarHUTHOM I10JI€ IEUCTBYET cuila AMnepa, MOAyJib
koTtopoii 1,2 H. Eciau npoBOJHUK CIOXKUTH BIBOE IPU TOM € TOKE, TO MOJYJIb CUJIbI, IEHCTBYIOIIEH
Ha MPOBOJIHUK, OyJeT paBeH:

Bvibepume ooun uz 4 eapuanmos omeema:

1) 0,6 H

2)0H

3)1L8H

4)3,6H

Kunroum k Tecram

1) (1 6.) BepHbie oTBETHI:
2) (1 6.) Bepnble oTBETHI:
3) (1 6.) BepHbie OTBETHI:
4) (1 6.) BepHbie OTBETHI:

6) (1 6.) Bepubie oTBETHI:
7) (1 6.) BepHbie OTBETHI:
8) (1 6.) BepHbie oTBETHI:

4;
1;
4;
2;
5) (1 6.) Bepasie oTBeTHI: 4;
3;
3;
4
4;

9) (1 6.) BepHble OTBETHI:
10) (1 0.) Bepubie oTBeTHI: 2.

Kpurepun onenkn
3a 0JIMH NpaBWJIBLHBINA OTBET HAYUCISIETCS] OJIMH Oasul

OreHka banner
5 Brimonaeno 91-100% ; 9- 10 orBeToB
4 Brimonmneno 75- 90% ; 8 orBeToB
3 Brimonueno 60-74% ; 6- 7 orBeTOB
2 Brimonneno menee 60% , MeHee 6 OTBETOB
TunoBsle 3a1aHusl U KOHTPOJIbHON pabOTEI [0 TEME
«MaramTHOE 110J1€. DJIEKTPOMArHUTHAS MHIYKIIHSDY
Bapmnanr 1

Al. Yem oObsIcHsIETCS B3aHMOJICHCTBHE ABYX MapaJlJICJIbHBIX ITPOBOJHUKOB € TOCTOAHHBIM TOKOM?

1) B3auMOEHCTBHE JCKTPHUYCCKUX 3aPSIIOB;
2) NeiiCTBHE DIEKTPUUECKOTO MOJISl OHOTO TIPOBOIHUKA C TOKOM Ha TOK B JIPYTOM IPOBOJTHUKE;
3) neiicTBHE MAarHMUTHOTO TIOJISE OJJHOTO MTPOBOJIHUKA HA TOK B IPYTOM IPOBOIHHUKE.

A2. Ha xakyro yactuily AeicTByeT MarHUTHOE Toje?

1) Ha IBHKYIIYIOCS 3apsDKCHHYIO;
2) Ha IBWKYLIYIOCS HE3apsKEHHYIO;
3) Ha MOKOSIIIYIOCS 3apPsDKCHHYIO;
4) Ha MOKOSIIYIOCS HE3aPSKEHHYIO.
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HaIlpaBJICHUC UHAYKIIMU MariuTHOT'O I10JI,
CO3aHHOTO IMPAMBIM IIPOBOAHHUKOM C TOKOM.

1) A; 2) b; 3)B. I

A3. Ha kakoM U3 pUCYHKOB IIPaBWJIBHO MOKA3aHO A B B. ) 7

ol

~
Sol

~

ol

D

A4. [IpamonuHENHbINA TPOBOAHUK JIMHOW 20 CM HaXOJAUTCA B OJTHOPOJHOM MarHUTHOM I10JI€ C
unaykiueit 5 Ti u pacnonoxen mog yriaom 30° k BekTopy MarHuTHOH uHAyKIMK. YeMy paBHa cuia,
JICUCTBYIOIAsl HAa TPOBOJHUK CO CTOPOHBI MAarHUTHOTI'O MOJIsA, €CJIM CUJIa TOKAa B TPOBOAHUKE 2 A?

1) 1,2 H; 2) 0,6 H; 3)2,4 H.

AS5. B MarHuTHOM 110JI€ HAXOJIUTCS MPOBOJIHUK C >
TokoM. KakoBo HampaBiieHue cuibl AMiepa, 7 >
JIEHCTBYIOIIEH HA TTPOBOTHUK? . >
1) ornac; 2)k Ham; 3) paBHa HYIIIO. ! >

B

A6. DnexTpomMarauTHas UHAYKIUS — 3TO:
1) sBieHHE, XapaKTEPHU3YIOIIEe ICHCTBUE MATHUTHOTO IOJIS Ha JBUKYILIUICS 3aps/;
2) sIBJICHWE BO3HMKHOBCHHUS B 3aMKHYTOM KOHTYPE 3JICKTPHUECKOTr0 TOKA MPU M3MEHCHUH
MarHUTHOTO MOTOKA;
3) sBiICHHUE, XapaKTePU3yIoIlee AeHCTBUE MATHUTHOTO MOJIS HA MPOBOIHKUK C TOKOM.

A7. Ha xBajipaTHyI0 paMKy IJIONIAAbI0 2 M2 B OJHOPOJIHOM MarHUTHOM TIOJ€ ¢ MHayKiueit 2 T
JefCTBYeT MaKCUMallbHBIN BpalllalolIil MOMEHT, paBHbI 8H-M. yemy paBHa cuia Toka B paMmke?

1) 12A; 2)0,6A; 3)2A.

B1. YcranoBuTe cOOTBETCTBHUE MCKAY (bI/ISI/I‘IeCKI/IMI/I BCJINMYNHAMU U CAUHULIAMU UX U3MCPCHUS

BEJIMUMHBI EJIMHUIIBI UBMEPEHU S
A) | HHIYKTUBHOCTD 1) tecna (Ti)
b) | MarHUTHBIN NOTOK 2) redpu (I'n)
B) | MHIYKIMS MarHUTHOTO TMOJIS 3) BeOep (BO)
4) | BoabT (B)

B2. Yacrtuma maccoit m, Hecymas 3apsiz 4, ABUKETCS B OJJHOPOJJHOM MarHUTHOM I10JI€ C MHAYKIIUEH
Brio okpyxxHocTH paanyca R co ckopocThio V. UTo Mpou30UIET ¢ painycoM OpOUTHI, IEPHUOIOM
oOpalleHns ¥ KHHETHYECKOM dHeprrel 4YacTHIIbI IPH YBEIMYEHUU CKOPOCTH JIBHXKEHUS ?

K kxax o mo3uiuu nmepBoro cToJiona moadepuTe COOTBETCTBYIONIYIO MO3HUIIUIO BTOPOTO U 3AITUIIINTE
B TaOMIly BEIOpaHHbIe HUQPHI 1101 COOTBETCTBYIOIMMH OYKBaMHU

OU3NYECKUE BEJIMYMHBI X UBMEHEHUW A
A) panuyc opOUTHI 1) | yBenuuutcs
b) MeproJT O0panIeHUs 2) | yMEHBIIHUTCS
B) KWHETUYECKasi SHEPrusi 3) | He u3MEHHTCS

C1.B karymike, ”HIyKTUBHOCTb KOTOpOU paBHa 0,6 I'H, Bo3Hukia 9JIC camonnaykuuu, pasHas 30 B.
PaccuuraiiTe N3MEeHEHUE CUITBI TOKA M SHEPTUU MarHUTHOTO TOJISI KaTYIIKH, €CJIH 3TO MPOU30IILIO 32

0,2c.

OuenuBanue 3aganuii yacten A u B
3a BBIMOJTHEHUE 33a/IaHusI A CTYACHT mojydaeT 1 6aji, eciu BEIOpaHHBINH UM OTBET COBIAIACT C
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YKa3aHHBIM B Ta0JIMIIE OTBETOM.

3a BeIMOJTHEHWE 3a1aHusl B cTymeHT nomyvaet 2 6aiia, €ciii 3amMcaHHbIi uM Habop mudp coBmaaaer
C YKa3aHHBIM B Tabmuie; 1 6amr, eciiu B 0TBeTe MMeeTcs XOTs Obl oHa ommbka; 0 6amioB, eciu
omrn0oK 0oJIee OIHOM.

OO0mue npaBuiia olcHUBaHK 3agaHuii C

3a BeimoaHeHUe 3aanus C ydamuiics mojydaeT 3 0ajia, €CJii B pelIeHUH TPUCYTCTBYIOT MPABHIIBHO
BBITIOJTHCHHBIE CIICAYIONINE IIEMEHTHI:

- MPAaBWJIbHO 3aIMCaHbl HEOOXOAMMBIC VISl PEIICHUS YPaBHEHUS (3aKOHBI);

- MPAaBWJIbHO BBHITIOJIHEHBI AJITeOpandecKue MpeoOpa3oBaHus U BBIYMCIICHHS, 3aITMCAaH BEPHBIN OTBET.
yJaluics UMeeT IPpaso :

JIOBOJIMTH pElIEHUE 0 KOHIIA B OOIIEM BHUJIE, a 3aTEM IOJICTABIIATh YHMCIOBBIC JaHHBIC, HJIN JIEIaTh
MIPOMEKYTOUHBIC BEIYHCIICHUS;

3aJlaHue OICHUBACTCS 2 OajiaMu, eciu

-cJIeIaHa OIMOKa B IPEOOPa30BaAHUSIX MU B BEIYUCICHUSIX

WIn

- IPU BEPHO 3aIMCAHHBIX UCXOHBIX YPABHCHHSIX OTCYTCTBYIOT MPEOOPA30BAHMS HITH BHIUHCIICHHUS.
3aJlaHue OolleHuBaeTcs 1 6amioM, eciu

- cJIeJiaHa OMTMOKA B OJTHOM M3 HCXOJIHBIX YPaBHECHUI

WIn

-0IHO U3 HEOOXOUMBIX HCXOJHBIX YPaBHEHUH OTCYTCTBYET.

Bo Bcex ocTanpHBIX Ciiydasx cTaBUTCs oreHka () 0aios.

Tabnnia oTBeTOB K 3agaHusaM yacted A, B u C

Al A2 A3 A4 AS A6 A7 Bl B2 Cl

B1 3 1 3 2 2 2 3 231 131 10 A;30 JIx
Pemmenne 3agannii yactu C
Bapuanr 1
y S A= S
Hcnonb3yst 3aK0H 2JIEKTPOMATHUTHOW WHIYKIIAN At TIOJTyYaeM L =10 A.
L3
OHeprus MarHUTHOTO OIS W= 2 =30 Ik
Kpurepuu onieHuBaHus
MaxkcumMansHOE KOIn4ecTBo 6auios — 14
Tabnnia nepesoa 0aI0B B OLIEHKY
Yucio 0ayuioB 0-3 4-7 8-11 12-14
Orenka 2 3 4 5

Kpurepuu o1ieHKH YCTHOT'O OTBETA

[Tpu onieHKe 00yUaIOLIETrocs CleAyeT yUUTHIBATh:
1) TOJHOTY M MPaBHIBLHOCTH OTBETA;
2) CTeleHb OCO3HAHHOCTHU, TOHUMAHUS U3yYCHHOTO;
3) s3pIKOBOE O(OpPMIICHHE OTBETA.
OreHka «5» CTaBUTCS, €CITU 00yUJaIOITHIiCs
MOKA3bIBACT BEpHOE MMOHUMaHKE (PHU3UIECKON CYITHOCTH PAacCMaTPUBACMBIX SIBJICHUN U
3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIA, Ja€T TOHHOE UCTOJIKOBAHHE OCHOBHBIX MOHSITHIA, 3aKOHOB ,
TEOpHH, a TaK)Ke MPABIIILHOE ONpe/IeIeHne (PU3HIECKUX BEIMYUH, UX STUHUIL, CIIOCOOOB
WU3MEPEHUS; PABUIBLHO BHITIONHSET YEPTEKH, CXEMBI U TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY
IJIaHy, COMPOBOXAACT paccka3z HOBBIMH MIPUMEPAMH; MOXKET YCTAHOBHUTH CBSI3h MEXKITY U3Yy4aeMbIM
U paHee U3yUYEeHHBIM MaTEePHAIIOM IO Kypcy (PU3UKHU, a TAKKE C MATEPUAIOM, YCBOSHHBIM TIPH
W3Y4YEHUH JAPYTHUX MPEAMETOB.
Orenka «4» CTaBUTCS, €CIIK OTBET YIOBJIETBOPSIET OCHOBHBIM TPEOOBAHUSIM K OTBETY Ha OILICHKY
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«5», HO OTBET J1aH 0e3 UCTOIb30BaHUS COOCTBEHHOTO TJIaHA, HOBBIX MPUMEPOB, 0€3 IPUMEHEHUS
3HaHWI B HOBOM CUTYaIlMHU, O€3 UCIIOIH30BaHUS CBI3EH C paHee N3YYCHHBIM MAaTepUAIOM U
MaTepraIoM, YCBOSHHBIM MPH U3YyYSHHUH JIPYTHX MPEIMETOB; €CIIU 00yUYaIOUTHIICs TOMYCTHII OTHY
OmMOKyY Wi 0oJiee TBYX HEIOYETOB M MOXKET MX MCIIPABUTh CAMOCTOSITEIILHO WJIH C HEOOJIBIIIOH
MIOMOIIBIO TIPETIOIaBaTeIsl.

OrneHka «3» CTaBUTCS, €CITU 00YYAIOUIHICS TPABUIBHO TTOHUMAET (PU3UYECKYIO CYITHOCTh
paccMaTpUBAEMBIX SIBJICHUM U 3aKOHOMEPHOCTEH, HO B OTBETE UMEIOTCS OT/ICIbHBIC IPOOCIIHI B
YCBOEHHH Kypca (GU3UKH, HE TPENATCTBYIOIINE ATbHEHIIIEMY YCBOCHHUIO IPOTPAMMHOTO
Marepuala; yMeeT IPUMEHSTh ITOJTyYCHHbBIC 3HAHUS TIPU PEIICHUH MPOCTHIX 32144 C
UCIIOJIb30BaHUEM TOTOBBIX (POPMYII, HO 3aTPYAHSETCS MIPH PEIICHUN 337a4, TPEOYIOIINUX
npeoOpa3oBaHusl HEKOTOPBIX (pOpMYyIT; JOmyCcTHI He O0jiee oiHO# Tpy0Ooit nin He Oosiee TBYX —
TpeX HErpyOBIX OMIMOOK, OJTHON HErpyOOi OIMMOKHU M TPEX HEJOUYETOB; JOIMYCTHII Y€ThIPE WITH MATh
HEJIOYETOB.

OreHka «2» cTaBUTCS, €Cli 00YUaIONIUICS HE OBJIa/Ie]l OCHOBHBIMU 3HAHUSMU U YMEHUSMU B
COOTBETCTBUH C TPEOOBAHUSIMH ITPOrPAMMBI M JOMYCTHII OOJIBIIE OMMOOK U HEIOYETOB, YeM
HEO0OXOAMMO JIJISl OLICHKH <«3».

Onenka «1» craBuTCS, €clii 00y4YarOLIUIiCs HE MOXKET OTBETUTh HU Ha OMH U3 MOCTABJICHHBIX
BOIIPOCOB.

Tunossle 3aJaHus JUISL CAMOCTOSITEIbHON paboThl 110 Teme «KosebaHusy

Kaptouka 12.1

1. Yro Takoe MexaHUYEeCKoe Kojicbanue?

2. Yro Takoe aMIuIuTy1a KoneOaHus?

3. Ilepeectu B CU A= 25MMm.

4. Yro takoe nepuoa?

5. Ilepesectu B CU T= 2,5 MuH.

6. Uro Ttakoe pe3oHaHc? YcIOBHE BOSHUKHOBEHHSI.

Kaprouka 12.2.

Ka

UYro HazbIBaeTcss CBOOOIHBIM KosiebaHuem?
UYro Takoe yactoTa KojseOaHuit?
UYro takoe (a3za konebaHuin?
Ammututya paBHa ScM, ¢a3za konebanuii pasHa 3n t. Hanucars ypaBHeHue kojicbanus. (COS)
Ha3zBatb mapameTpsl KojeOaHuil.
[TepeBectu B CU 18
Touka 12.3.
HazoBuTe ycinoBue BO3HUKHOBEHHUS KOJIeOaHUH.
[TpuBenuTe npuMepsl KoneOaHHH.
Yro Takoe yacroTa?
Kakune xonebanus Ha3bIBAIOTCS 3aTyXAIOIIMMU ?
[Tepesectn B CU M=350r
Awmmuntyna 2cm, ¢aza konebanus 6,5mt. Hanmucars ypaBHeHHe KonebaHuil.

QW%WNP@@WPWNP

KapTqua 12.4.

1. Yto Takoe BBIHYXJIEHHBIC KOneOaHus?

2. Kakas gusndeckas BeIMYMHA XapaKTEPHU3yeT pa3Max KoeOaHuit?
3. Uro takoe nepuoa?

4. Haiiti yacToTy KoJiebaHuii , ecim nepuon pasen 20c.

5. Hanmmmure dpopMyny nepuojia MaTeMaTHIeCKOTO MasTHHUKA.

6. IlepeBemute B CU L= 45CMm.

Kaprouka 12.5

1. Kakue ¢usnueckre BeIMUHNHBI XapaKTepU3YIOT NePUOANYHOCTh KOeOaHuit?

2. Yro Takoe ¢aza?

3. TlepeBectn B CU 36 km/9

4. Yo Ttakoe pe3oHaHc?

5. AMmuTtyaa paBHa ScM, UKJIMYecKas yactoTa 4. Hanummmre ypaBHeHHE KoJieOaHUsI.
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6. Tlouemy cBOOOIHBIC KOJICOAHHUS SIBISIFOTCS 3aTyXAIOIIHAMHE?

KpuTepuu o1leHKM MUCbMEHHOM paboThI
OrieHKa «5» CTaBUTCS, €CIIM PaboTa BEITIOJTHEHA IMOJTHOCTHIO 0€3 OIMIMOOK U HEI0YETOB.
OreHka «4» cTaBUTCA 332 PadOTY, BHIOJHEHHYIO TIOJHOCTBIO, HO TP HAJIMYKU B HEll He Ooliee
OJTHOM TpyOO# OIMOKM MIIM OJJHOTO HEJ04YeTa, He 00JIee TPeX HEeA0UETOB.

OrneHKa «3» CTaBUTCS, €CJIM 00yUYaIOIIUICS MPABUIIBHO BBITIOJIHWII HE MeHee 2/3 Bcel padoThl Witn

JOITYCTHII He 6oJiee 0THOM rpyOoii OMMOKHY ABYX HEIOUETOB, HE OoJiee OHOM Ipy0Ooii 1 OaHOH
Herpy0oii ormuoOKH, He 60JIee Tpex HErpyObIX OMMOOK, OJTHON HErpyOOi OMMOKHU U Tpex
HEJIOYETOB, IIPU HAJTMYUU YETHIPEX — ISITH HEJIOUETOB.

OreHka «2» CTaBUTCSA, €CIIU YUCIIO OMNOOK U HEJOYETOB MPEBBICUIIO HOPMY JUIS OLIEHKH «3) WIIN

MIPaBUJILHO BBITIOJHEHO MeHee 2/3 Bcel paboThI.
Ouenka «1» cTaBUTCS, €CJIM HE BBIMOJIHEHO HU OJHOTO 3aaHusl.

KDI/ITGDI/II/I OLICHWBAaHNH PCHICHHUA 3a1a4n
O6pa3eu PCILICHHUA 3a1a491

HaiizuTe Maccy BO3yXa, 3allONHSAIONIEr0 KabUHET BLICOTOH 2,7 M U Tiomaznbio 30 M2, JlaneHue
Bo3yxa paBHo 100 xIla, Temmeparypa Bo3ayxa pasaa 17° C. Momspras Macca Bo3ayxa 291/Modb.
m -?

m=R=T
h=27m PeV="4
P+Va+M
S =30 m? M= RsT
P = 10°TTa T=t+273=290°K

V=h*S
10527 =30« 29« 1077
t :170 m= 8,31 =290

M =29 *10°2 xr/ MOJb

=975 kr

OrtBert: 97,5 kr

Kputepnn OLICHKH TECTOBOT'O 3aJIaHMS
3a OJINH HpaBI/IHBHHﬁ OTBCT HAYUCJIACTCA OJUH Oamr

OreHka banner

5 Bemonueno 91-100% ;
4 Brmomnneno 75- 90% ;
3 Brimonueno 60-74% ;
2 Brimonuneno menee 60%

Kpurepuu onieHk# 1a00paTOpHBIX M MPAKTUYECKUX PAObOT
OreHka «5» CTaBUTCS B TOM Cilydae, eciii 00yJaromuics:
a) BBIMOJIHWI paboTy B MOJHOM 00beMe ¢ coOIr0IeHneM He0OX0MMOil 1oCIe10BaTeIbHOCTH
NIPOBE/ICHUS ONBITOB U U3MEPEHHUIA;
0) caMOCTOSTENIFHO U PAllMOHAJILHO BBIOpAJ M MOJTOTOBUII JUIS ONBITa BCE HEOOXOMMOE
000pyI0BaHNUE, BCE OIBITHI MTPOBEN B YCIOBUAX H PEKUMAX, 00€CIICUNBAIONINX ITOTyUYeHUE
pe3yJIbTaTOB U BBIBOAOB C HAMOOBIIEH TOUHOCTBIO;
B) B IIPEJICTABICHHOM OTYETE MPABMIILHO W aKKYPATHO BBIITOJIHIII BCE 3aIUCH, TAOIHIIBI, PUCYHKH,
4epTekH, TpadUKH, BEIYUCICHUS U CIeNIall BBIBOIBL;
T') IPaBUWJIbHO BBIMOJIHUII aHAJIU3 MTOTPEIIHOCTEH;
1) cobumo1an TpeboBaHuUs 0€30MaCHOCTH Tpy/Ia.
OrieHKa «4» CTaBUTCS B TOM CJIy4ae, €CJIM BBITIOJIHEHBI TPeOOBaHUS K OLICHKE S5, HO:
a) OTIBIT IIPOBOJMJICA B YCIIOBHUSX, HE 00ECIEUNBAIOUINX JOCTATOYHOW TOYHOCTH N3MEPEHUH;
0) iy OBLTO TOMYIIEHO ABA-TPU HEJIOYETa, MU He Oosiee 0HOM HerpyOoi OmMOKH B OJTHOTO
He/oueTa.
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Onenka «3» cTaBUTCA, €ClId paboTa BHINOIHEHA HE TIOJTHOCTHIO, HO 00BEM BBIMIOJIHEHHON YacTH TaKOB,
YTO MOKHO CJIEaTh BHIBOJIBI, UM €CIIM B XOJI€ MPOBEICHUS OIbITa U U3MEPEHUI ObUIN AOMYILEHBI
CJIETYIOIINE OIIUOKU:
a) OIBIT IPOBOAMJIICS B HEPALIMOHAIIBHBIX YCIOBUSIX, YTO MPUBEJIO K MOJIYUYEHHUIO PE3YIBTATOB C
00JIbIIEH TOTPEIIHOCTHIO,
0) WK B OTYETE OBUIHM JOMYIIEHBI B OOIIEH CIIOKHOCTH He 00iee IBYX OMMOOK ( B 3alUCIX SAUHUII,
U3MEPEHUsX, B BBIYUCICHUAX, TpaduKax, TabIuIax, cxemax, aHajau3e MOrpeurHocTed | T.1.), He
MPUHLIMITAAIBHOTO JUIS JaHHOU paboThl XapakTepa, He MOBIUSABIIMX HA PE3YJbTaT BHIMOIHEHHUS,
B) WJIM HE BBIIOJIHEH COBCEM WJIM BBITIOJIHEH HEBEPHO aHAJIU3 MOTPEIIHOCTEMH,
I') UM padoTa BBINOJIHEHA HE MOJHOCTBIO, OIHAKO OOBEM BBIIIOJIHEHHOM YaCTH TAaKOB, UTO IO3BOJISET
MOJIYYUTh IPABWIbHBIE PE3YJIbTAThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIUIUAIBHO BaXKHBIM 3a7jauaM
paboTHI.
OreHka «2» CTaBUTCS B TOM ClIydae, eClu:
a) paboTa BBIMIOJHEHA HE MOJHOCTHIO, 1 00BEM BBITIOJHEHHOM YacTh pabOTHI HE MO3BOJISIET CCNIATh
MIPaBUJIbHBIE BHIBOJIBI,
0) WM ONBITHI, U3MEPEHUS, BBIYMCIICHUS, HAOIIOACHMS IPOU3BOAUINCH HENTPABUIIBHO,
B) WJIM B X0/ paOOThI U B OTYETE OOHAPYKUIUCH B COBOKYITHOCTH BCE HEIOCTATKH, OTMEUEHHBIE B
TpeOOBAHUAX K OLICHKE «3».
Onenka «1» craBUTCS B TEX CiydasiX, KOTJla yJalluiics COBCEM HE BHITIOTHWI paboTy WK He
cobmoan TpeboBaHUi 0€30MaCHOCTH TPYy/a.
B Tex cinywasx, korjaa yyamuiics mokasaji OpUTMHaIbHBIA U HanOolee pallnOHAIbHBIN MOAX0. K
BBITNIOJIHEHUIO pa0dOThI U B IIpoLiecce padOThl, HO HE N30ekall TeX WM UHBIX HEJOCTAaTKOB, OLIEHKA 32
BBITNIOJTHEHHE PAOOTHI 10 YCMOTPEHHIO YUUTENSI MOKET ObITh MOBBIIIEHA MO0 CPABHEHHIO C
YKa3aHHBIMH BBILIE HOPMaMH.
I'pyObiMu cuuTaOTCS CIeayonue OInOKH:
HE3HaHUE OIPE/IETICHUS] OCHOBHBIX MOHATUHN, 3aKOHOB, IIPABUJI, OCHOBHBIX MOJIOKEHUI TEOPUH,
He3HaHHue (GopMyI1, OOIIETIPHUHATHIX CHMBOJIOB 0003HAYEHUH (PU3MUECKUX BEIUYHH, €AUHUI UX
U3MEpEHMUS;
HE3HaHUE HAaMEHOBAaHUM €IMHULl U3MEPEHUS,
HEyMEHUE BbIJIEJIUTh B OTBETE IJIaBHOE,
HEYMEHHE IPUMEHATh 3HaHUS /IS pelIeHus 3a/1a4 U 00bsICHEHUS (PU3HUECKUX SBJICHUH,
HEYMEHUE JIeJIaTh BBIBOJIBI M 0000IIEHNS,
HEYMEHHE YUTaTh U CTPOUTH I'padUKu U MPUHIUIHATIBHBIE CXEMBI,
HEYMEHHE MOJIrOTOBUTH YCTAHOBKY WJIM JJAOOpaTOpHOE 000pyI0BaHUE, IPOBECTU OIIBIT,
HE00XO0/IMMBbIE pacyeThl WIIM UCTIOJIb30BaTh MOTy4YE€HHbIE JaHHBIE JUIsl BHIBOJIOB,
HEYMEHHE MO0JIb30BaThCSl YUEOHUKOM U CIIPAaBOYHUKOM 110 (PM3UKE U TEXHHUKE,
HapyleHUe TEXHUKU 0€30IaCHOCTU NP BBITOJHEHUH (PU3NYECKOTO SKCIIEPUMEHTA,
HEOPEKHOE OTHOIIIEHHE K TA0OPATOPHOMY O00PYIOBAHUIO I U3MEPHUTEIBHBIM MTPUOOpaM.
K Herpy0ObIiM ommokaM cieayeTr OTHeCTH:
HETOYHOCTh (DOPMYJIMPOBOK, ONIPEEICHNUN, TOHATUI, 3aKOHOB, TEOPUH, BbI3BaHHASI HETTOJIHOTON
0XBaTa OCHOBHBIX IIPU3HAKOB OIPEIEISIEMOIrO MOHATHS MU 3aMEHOU OTHOTO-ABYX M3
ATUX MPU3HAKOB BTOPOCTENEHHBIMU,
OLIMOKH MIPU CHATUU TIOKAa3aHUHM C U3MEPUTENbHBIX TPUOOPOB, HE CBSI3aHHBIE C ONPE/IETIEHUEM
IICHBI JICTICHUS KAl ( HAIPUMEp, 3aBUCSIIME OT PACIOIOKECHUS H3MEPUTEIbHBIX MPHOOPOB,
ONTUYECKHUE U JIp.),
OIIMOKH, BbI3BaHHBIE HECOOIIIOICHUEM YCIIOBHUI MPOBEACHUS ONbITA, YCIOBUN pabOTHI
U3MEPUTENIBHOTO MTpubopa ( HeypaBHOBEIICHHBI BECHI, HE TOUHO ONpe/eeHa TOYKa OTCUeTa),
OIIMOKY B YCJIOBHBIX 0003HAUEHUSAX HA MPUHIMITHAIBHBIX CXe€MaX, HETOYHOCTh rpaduka u ap.,
HEPALMOHAIBHBIN METO/ PEILIEHUS 33Ja4l UIM HEJOCTaTOYHO MPOJAYMaHHbIN IUIaH YCTHOTO OTBETA
(HapylIeHUE JIOTUKH, TOJIMEHA OTJEJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENEHHBIMH),
HepaIMOHAIbHBIE METO/IbI pabOTHI CO CIIPABOYHOM U JPYroi IUTEpaTypoll, HEYyMEHHE PeIIaTh
3a1a4yy B OOIIEM BUJE.
Henouersnr:
HepannonanbHble 3a1IMCH NTPU BBIYUCIICHUSAX, HEPALIMOHAIBHBIE IPUEMBbI BHIYUCIICHHUH,
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npeoOpa3oBaHUil U PEIICHUI 3a/1a4.

Apudmerndeckue ommOKH B BEIYUCICHUSAX, €CIIA ATH OMIHUOKHA IPy00 HE UCKAXKAIOT PEATbHOCTD
MOJIy4EHHOTO pe3ysbTara.

OTtaenpHbIE MOTPEIIHOCTH B (POPMYIHPOBKE BOIPOCA UM OTBETA.

HebpesxHoe BbINOIIHEHUE 3aMUCEH, YepTekKeH, cXxeM, rpaduKoB.

Opdorpadudeckue 1 MyHKTyallMOHHBIE OIMUOKH.

CoNo~WNE

WWRNNRNNNMNNNNNNRRRERRRRRR R
RPOOONOURWNRPRPOOOMNOUAWNEO

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.
44,

IIpumepHbie TeMbl pedepaToB (JOKJIAA0B), HHAUBUAYAJIbHBIX MPOEKTOB
Anekcannp I'puropbeBud CTOJIETOB — PYCCKUH (DUBHK.
Anexcanap CrenanoBud [TornoB — pycckuil y4eHblit, n300peTaTens paauo.
AJnbTepHaTUBHAS YHEPIreTHKA.
AKycTHYECKHE CBOWCTBA MOJIYIIPOBOIHUKOB.
Anape Mapu Amriiep — OCHOBOMOJIOKHUK AJIEKTPOIUHAMUKH.
Acrepoupl.
AtomHuas pusuka. M3otomsl. [IpumeHenne paanoakTUBHBIX U30TOIOB.
beckoHTaKTHBIE METO/IbI KOHTPOJISL TEMIIEPATYPBHI.
bunonsipubie TpaH3UCTOPBHI.

. bopuc CemenoBuu SIkobu — ¢u3uk u u300peTaTeib.

. Benuuaiimme oTKpeITHS (PUBHKH.

. Bupl anexkTpuyeckux pazpsaaoB. DIEKTPUUYECKHE Pa3psabl Ha CIIy:KOe YelToBeKa.
. Bmusinue nedexroB Ha puznyeckue CBOWCTBA KPUCTAILIOB.

. Bcenennas u remHas Matepus.

. ['anmneo ["anunelr — ocHOBATENb TOYHOTO €CTECTBO3HAHUS.

.T'onorpadus u ee npumeHeHue.

. JIBnKeHMe Tena nepeMeHHON MacChl.

. Judpakuus B HaIIeH KU3HH.

. Knnkne kpucraisl.

. 3akoHbl Kupxroga nis 31eKTpuuecKkoi 1emH.

. 3aKOHBI COXPAHEHHSI B MEXAHHUKE.

. 3HaueHue oTKpbITHil ["anmues.

. Urops BacunbeBny KypuaToB — ¢u3uK, oOpraHu3aTop aTOMHONW HAYKU M TEXHUKH.
. Ucrionb30Banue 31EKTPO3HEPTUH B TPAHCIIOPTE.

. Knnaccudukanus n xapakTepuCTHKH 3J€MEHTapHBIX YaCTHIL.

. KoHCTpyK1IMOHHAs IPOYHOCTHh MaTepHalla U €€ CBS3b CO CTPYKTYpOIL.

. KoHCTpyK1IMS 1 BUIBI Ta3€pOB.

. Kpruoanekrponuka (MUKpO3JIEKTPOHUKA U XOJION).

. JIazepHBIE TEXHOJIOTUH U X UCIIOJIb30BaHUE.

. Jleonapno na Bunuu — y4enslit 1 u300peTares.

. MaruuTHble U3MepeHUs (IPUHIMITBI TOCTPOEHHSI TPUOOPOB, CIOCOOBI M3MEPEHUSI MATHUTHOTO

MOTOKA, MATHUTHOW WHTYKITUH ).

Maiixn @apaneit — co3aarenb yueHHs 00 2JIeKTpOMarHuTHOM I0JIE.

Makc I1nask.

Meto1 MEUEHBIX aTOMOB.

Metoapl HAOMIOCHUS U PETUCTPAIIUN PATMOAKTUBHBIX U3ITYICHHUN W YaCTHII.
Merto/ibl onpeesieHus IIIOTHOCTH.

Muxann BacunbeBuy JIOMOHOCOB — y4€HBIN SHIUKIONEIUCT.

Mopnenu aroma. OnbiT Pesepdopna.

MonekyapHO-KHHETHYECKAs! TEOPUS UICAIbHBIX Ta30B.

MonHust — ra30Bblil pa3psii B IPUPOIHBIX YCIOBUSX.

HanortexHonorus — MexIucUUIUIMHApHAs 00s1acTh (yHIaMEHTAIbHON U MPUKIIaAHON HAYKU
U TEXHUKH.

Huxona Tecna: »xu3Hb 1 HEOOBIYAITHBIC OTKPHITHSI.

Hunsc bop — oaun u3 coznateneid coBpeMeHHOM (pU3uKy.

HyxkneocunTes Bo BeenenHoil.

36



45. O0psicHeHnEe POTOCHHTE3A C TOUKH 3PEHUS (PU3HKH.

46. OnTudeckue SBJIECHUS B IPUPO/IC.

47. OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHON CBEPXIIPOBOJUMOCTH.

48. TlepeMeHHBIN AIEKTPUICCKUN TOK U €r0 IPUMEHEHHE.

49. [na3ma — YeTBEPTOE COCTOSTHUE BEIIIECTRA.

50. ITonynpoBOAHUKOBBIE JATYMKU TEMIIEPATYPBHI.

51. IlpuMeHeHne )KUIKUX KPUCTAJUIOB B IIPOMBIIIJIEHHOCTH.

52. [IpuMeHeHHe SIepHBIX PEaKTOPOB.

53. [Ipupona dheppomaruerusma.

54. TIpoGieMbl HKOJIOTUH, CBA3aHHBIE C UCIIOIB30BAHUEM TEIUIOBBIX MAIIHH.

55. IIpou3BoACTBO, Nepeada U UCIOIb30BAHNE IIICKTPOIHEPTHH.

56. ITpoucxoxaenne COMHEYHOW CUCTEMBI.

57. IIpe3odnekTpuueckuii 3P GeKT ero MpuMeHEeHHE.

58. Pa3BuTHE CpeACTB CBS3U U Pajino.

59. PeakTHBHbIE JBUTATEIN U OCHOBBI Pa0OTHI TEIJIOBON MAIlIHBbI.

60. PenukToBOE M3ITydeHHE.

61. Pentrenosckue ayun. Mctopus otkpeitus. [Ipumenenue.

62. Poxps K. O. LIHONKOBCKOTO B pa3BUTHH KOCMOHABTHKH.

63. CBeT — 2JIEKTPOMAarHUTHAsI BOJIHA.

64. Cepreii [1aBnoBua KoposieB — KOHCTPYKTOP U OPTaHU3aTOP MPOU3BOACTBA PAKETHO-
KOCMHUYECKON TEXHHUKH.

65. Cuitbl TpeHusi.

66. CoBpeMeHHast CITyTHUKOBAsI CBSI3b.

67. CoBpemMeHHas pu3nUIecKasi KapTUHA MUPA.

68. CoBpeMEeHHBIC CPE/ICTBA CBS3H.

69. ConHIle — MCTOYHUK )XKU3HU Ha 3emIie.

70. TpanchopmaTopsbl.

71. YnpTpa3Byk (oay4yeHHE, CBONCTBA, IPUMEHEHHE).

72. YripaBinsieMblil TEpMOSIZIEpPHBIA CHHTE3.

73. Yckoputenu 3apsoKeHHBIX YacTHIL.

74. duzuka u My3bIKa.

75. ®usznveckre CBOMCTBAa aTMOC(hEpHI.

76. DOTORIEMEHTHI.

77. ®oroaddexrt. Ilpumenenue sBnenus poroaddexra.

5. METOAMYECKHUE VYKABAHUAIJIA OBYYAIOIIUXCA IIO OCBOEHUIO
JUCIHHUIIVINHBI

[Ipuctynas K M3y4eHUIO TUCUUIUIMHBI, CTYAEHTY HEOOXOAMMO BHUMATEIBHO O3HAKOMHTHCS C
TEMaTUYECKHUM IIJITAHOM 3aHATHUH, CIMCKOM PEKOMEHI0BAaHHOW JIMTEPATYPBHI.

OCHOBHBIMU BHUJAaMH ayJUTOPHOW pabOThl CTYAEHTOB SBISAIOTCS YpPOK, JlabopaTOpHbIE U
IIPAKTUYECKHE 3aHITHSL.

B xoze ypoka npenoniaBareib U3jgaraeT U pa3bsCHIET OCHOBHBIE, HAaUOOJIEe CII0KHbBIE TTOHSTHS
TEMBI, a TaK)K€ CBSA3aHHBIE C HEH TeopeTHuYeckue M IMpakTHueckue mnpolieMbl. Bo Bpems 3aHATHi
Heo0X0IuMO BecTH KoHCHeKT. [IpenogaBaTensb qaeT Ha ypoke 3aaHusl ISl 3aKperieHus IPOHIeHHOTO
MaTepHala, OpraHi3yeT U OKa3bIBaeT CTYJEHTY IOMOIb B CAMOCTOSITEILHON paboTe BO BpeMs ypoka,
JaeT pPEeKOMEHJAllMM Ha MOJrOTOBKY K MpakTU4YecKo (jabopaTtopHoi) paboTe M yKa3zaHUs Ha
BBITIOJIHEHHE JoMalHeld paboTel. Bo Bpems ypoka mpemnogaBarenb TakkKe IMPOBOAUT MPOBEPKY
TEOPETUYECKUX 3HAHUI MO TeMe MPOILIOro ypoka. AKTHBHOE Yy4acTHE€ CTyAEHTa BO BCEX JTamax
3aHATHUS, TIO3BOJIUT €MY KaueCTBEHHO YCBOMTH HEOOXOIMMBIM TEOpEeTHUECKHUH M MpPaKTUUYECKUIH
MaTepuai, pa3o0paTbCsi B OCHOBHBIX BOINPOCAX M IMOJYYUTH JOMOJIHHUTEIbHbIE HEOOXOIUMBIE IS
IIOHUMAaHUs U JAJIbHEHIIEH IPAKTUYECKOMN NEATEIILHOCTH PEKOMEHIALNY TIPEIIOJaBaTesl.

IesnssMu BBINIOJTHEHUS KaK Ja00paTOPHBIX, TaK U MPAKTUYECKUX PadOT ABISETCS:

1) oGoOmienue, cucTemMaTH3alys, YriIyOJeHHe, 3aKpeIUICHHE MOJYYEHHBIX TEOPETHUYECKUX
3HAHUM 110 KOHKPETHBIM TEMaM;
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2) ¢opmupoBaHHE YMEHHMHA NPUMEHSTH MOJYYCHHbIE 3HAHUS Ha TPAKTHUKE, peau3alius
€IMHCTBA NHTEJUIEKTYAJIbHON U NPAKTUYECKON JESTEIIbHOCTH;

3) pa3BUTHE WHTEIUICKTYAIbHbIX yMEHUH Yy OyIymuX CHEIHaINCTOB;, AaHAIUTUYECKUX,
IIPOEKTUPOBOYHBIX, KOHCTPYKTUBHBIX U JIp.

4) BbIpaOOTKY NpH PELUICHUH IIOCTABJICHHBIX 3a7ad TaKuUX MNPO(EecCHOHAIBHO 3HAUYUMBIX
Ka4yeCTB, KaK CaMOCTOSITEJIbHOCTb, OTBETCTBEHHOCTh, TOYHOCTh, TBOPUECKAsl NHULMATHBA.

[IpakTnueckue 3aHATUS BbIPAOATHIBAIOT y CTYJAEHTOB HAaBBIKM IPUMEHEHUS I10JIy4E€HHBIX
3HAaHUM AN peuleHus Npo(ecCHOHAIBHBIX IMPAKTHYeCKUX 3anad. Ha mnpakTuueckux 3aHATHAX
CTYACHTHl  BBIOJHSAKOT  TPEHUPOBOYHBIE  YNPaKHEHWs,  pelalT  3ahaud,  pa30Ouparor
IPOM3BOJICTBEHHBIE CUTYAIMH, 3aHUMAIOTCS TOCTPOCHUEM TPaPHKOB, CPAaBHUTEIBHBIX TAOIUII, CXEM,
W3TrOTOBJICHUEM MAKETOB, MOJEIUPOBAHUEM H T. .

[Io cBoemy conepkaHuio JabopaTopHbie pabOTHl MPEICTABISAIOT COOOWH HAOIIOICHUS,
U3MEPEHUs. M ONbITHl, TECHO CBSI3aHHbIE C TeMOW 3aHATHsA. JlabopaTopHble pabOThl COCTABJIEHBI 1O
pas3zienaM M TeMaM M BBIIOJIHSIOTCS Ha JabopaTopHOM o0opynoBaHuu. CTyAEHT 00s3aH BBIOJIHUTH
BECh NepeyeHb Ja0OPaTOPHBIX PAOOT.

JInisi BBIMIOTHEHHUS MPAKTUYECKHX M Ja0OpaTOpPHBIX pPabOT CTyAEHTaM BBIIAETCS COOPHHK
7a00paTOPHBIX M MPaKTHUYECKUX DPAOOT MM HMHCTpYKUMs. Kaxaas MHCTpYKLHS COIEpXKUT ILelb
paboThl, IepeueHb 000PYAOBAHUSI, XO/1 BHIIIOJIHEHUSI paOOThl U KOHTPOJIbHBIE BOIIPOCHI, OOpalaroiie
BHUMAaHHE CTYJCHTOB Ha CYILECTBEHHbIE CTOPOHBI H3Y4YaeMBbIX sBJICHUNA. Bonpockl momoraror riyoxe
OCMBICJIUTh TPOU3BOAUMBIE NEHCTBUS U IOJYYEHHBIE PE3YJIbTAaThl U Ha UX OCHOBE CaMOCTOSITEIIbLHO
c/ienaTh He0OXOIMMbIE BBIBOJIBI.

B xozme paboTel HEOOXOIUMO CTPOrO COOMIOJATh NpaBWIIa OXPaHBI TPYJA; BCE H3MEpPEHHS
IIPOU3BOJUTH C MAKCUMAJILHOM TIIATEIBbHOCTBIO; ISl BBIYMCIEHUH UCIOIb30BaTh MUKPOKAIBKYIISTOP.

[locne oxoHuaHusi pabOThl KaXIblil CTyAEHT cocTaBisger oTder. HeOpexHoe odopmieHue
OTUeTa, UCIIPABIICHUE YK€ HAIIMCAHHOTO HENOIYCTUMO.

B koHIe 3aHATHS NpenojaBaTellb CTABUT 3a4e€T, KOTOPbIA CKIIAABIBACTCS W3 PE3YJIbTaTOB
HaOJIOIeHUsT 32 BBINOJIHEHUEM IPAaKTHYECKOW 4acTu paboThl, MPOBEPKH OTYeTa, Oecelbl B XOJe
paboTHI WM TOCTIE HEe.

Tpebosanus k opopmaenuro omuemos K 1a60pamopHuiM U NPAKMuyecKkum pabomam

OT4eThl K BBINOJIHEHHBIM J1a00paTOPHBIM U MPAKTUYECKUM padoTaM JIOJIKHBI COOTBETCTBOBAThH
TpeboBanusiM Enunolt cuctembl koHcTpykTopckoi nokymenrtanuu (ECK) m Enunoit cuctemsl
texuudyecko gokymenrtamnuu (ECT/I).

OT4eTsl HAUMHAIOTCS C TUTYJIBHOIO JHCTa. Bee mocnenyromue aucTsl, TEKCTOBOTO TOKYMEHTa
JIOJKHBI UMETh PaMKY, BBIIIOJIHEHHYIO B I[BET TEKCTa. PaMKy HAHOCAT CIUIOIIHOW OCHOBHOM JIMHHUEN
(8=0,5...0,8 Mm) Ha pacctostHuu 20 MM OT JIeBOW TIpaHHIBI HOopMaTa U 5 MM OT OCTAJbHBIX TPAHHUII
dbopmara.

TexkcToBble JOKYMEHTHI BBIMOJIHSAIOTCS PYKOMMCHBIM CIIOCOOOM Ha mucueil Oymare Ha OJHOM
ctopoHe nucra ¢gopmata A4 (297x210) ¢ BeicoTOl OykB He MeHee 2,5 MM. BykBbl M 1ugpsl
HE00X0/IMMO MUCATh YETKO, MACTON MM YepHUIIaMH OJHOTO 1IBeTa (YepHOM, CUHEH, (proseToBoil).

Bce nmctel HymepyroTCsi CKBO3HOM Hymepanueil. TUTYJIbHBIM JIMCT BXOJIWUT B KOJMYECTBO
auctoB. Ha Bcex mocieayronumx JMcTax HyMepanus npocTasiseTcs B MUKpo mramre (10x 15 mm).

TexcT pacnonaraercss BHyTpU paMKH ¢ COOTIOJIEHUEM PaCCTOSHUM:

— B HayaJle CTPOKH HE MEHEE 5 MM;

— B KOHIIE CTPOKH HE MEHEE 3 MM;

— OT BepXHEW WM HWKHEW CTPOKH TEKCTa J0 BEpXHEH WM HIKHEH paMKH JOJKHO ObITh He
menee 10 mm;

— HOBBII a03a1] HAYMHAIOT, OTCTYMNAas 15 MM OT rpaHUIIBI TEKCTA;

— MEX]y 3ar0JIOBKOM H MOCJIEAYIOIMNUM TEeKCTOM JIOJKHO OBITh HE MEHEe 15 MMm.

Otuer k nabopaTopHO paboTe pazdHBaeTCss Ha MYyHKTHI, KOTOpPbIE 0003HAYAIOTCA apaOCKUMHU
uupamu. [IyHKTBI IpH HEOOXOIUMOCTH MOTYT OBITH Pa30UTHI HA MOAMYHKTHI, KOTOPbIE HYMEpPYIOTCS
B IIpeJieax KaXa0ro MyHkTa, Harpumep: 1.2., 1.3.,1.4.

[MudpoBsle MaTepHaisl, IOMEIIaeMble B oTUeTE, OPOPMIIIOTCS B Buae Tabnuu. Hax mpaBbiv
BEPXHHUM YIJIOM TaOJHIbI J0JDKHA ObITh Haamuch "Tabnuua" ¢ ykazaHueM ee MOpSAKOBOTO HOMeEpa.
Kaxxnas mabopaTopHas paboTa HAUWHAETCS C HOBOTO JICTA (CTPAHUIIBI).
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Tunosas uncmpyKyusi no oxpame mpyoa 0Jisk CIyOeHmos

1. ByabTe BHUMAaTENbHBI U IUCUUTUTMHUPOBAHBI

2. He npucrymnaiTe K BBIIOTHEHUIO pabOThI O€3 pa3pelieHus IpenojaBaTers.

3. Pasmemaiite mpuOopbl, mMarepuaibl, 0OOpyIOBaHHE Ha CBOEM paboueM MecTe TaKuM
00pa3oMm, YTOOBI UCKIIIOYUTh UX NIaJICHUE WIN ONPOKUbIBAHUE.

4. Tlepen BbIMONTHEHHEM PAOOTHI HEOOXOAMMO BHHUMATEIBHO M3YYHUTh €€ COACPKAHHE U XOJ
BBITIOJTHCHHSI.

5. Jlns mpenoTBpalleHus MajeHus MpH MPOBEICHUH OMBITOB, CTEKISTHHBIE COCY/IbI (TIPOOUPKH,
KOJIOBI) OCTOPOXKHO 3aKpEIUISiTE B JIalKe MITATHBA.

6. Ilpm mnpoBeneHMM ONBITOB HE JAONYCKAlTe MpEAENbHbIX HAarpy30K H3MEpPUTENIbHBIX
npuoopoB. [Ipu pabore ¢ nmpubopaMu U3 CTeKIa COOIIOTANTE 0COOYIO OCTOPOXKHOCTh. He BhIHMMaiTe
TEPMOMETPHI U3 MPOOUPOK C 3aTBEPJICBIINM BEIIECTBOM.

7. Cnenpute 3a HMCHPAaBHOCTBIO BCEX KpeIUIGHWM B mpubopax u mpucrnocoOnenusx. He
IpUKacaiTech U HE HAKJIOHANHTECh (OCOOCHHO ¢ HEYOpaHHBIMH BOJIOCAMH) K BPAIIAIOLUIUMCS 4aCTIMHU
MaIlIHH.

8. Ilpu cOopke 3KCIEepUMEHTAIBHBIX YCTAaHOBOK HMCIOJIB3YWTE MPOBOJA (C HAKOHEYHUKAMHU U
MPEeIOXPaHUTENBFHBIMU YeXJIaMH) C IPOYHOHN M30JIsALKEN Oe3 BUANMBIX TOBPEKICHHI.

9. Ilpu cOopke »>IEKTpUUECKON Ienu u30eraiiTe nepeceueHus IPOBOJAOB, 3aNpeIlaeTcs
MOJIb30BAThCS MPOBOJHUKAMH C M3HOLIEHHOW W30JIALMEN M BBIKIIOYATENIMUA OTKPBITOrO THMa (Tpu
HanpspkeHuu Beie 42 B).

10. MicTOYHMK TOKa B AJIEKTPUYECKON LI€TIH MOAKIIOYaNTe B MOCIEAHIO ouepeab. CoOpaHHYIO
LeNb BKJIIOYANTE TOJIBKO IOCIE NMPOBEPKHU U C pa3pellieHus IpernojaBaTesis, HaAIUYUe HanpsyKeHUs B
[EMU MOXKHO MTPOBEPSATH TOIBKO MPUOOPAMHU WIIH YKa3aTeIsIMHU HAMPSKEHHUS.

11. He nmpukacaiiTech K HaxOIALIUMCSl IOJl HANpsKEHUEM DJIEMEHTaM LEelnei, JUIIEHHbIM
u3osinu. He mpou3BoaWTe MOAKIIOYEHHBIX K TOKY B IEMSIX M CMEHY MNpeAoXpaHuTeNnei a0
OTKJIFOUEHHUS UCTOYHUKA 3JIEKTPOIUTAHUS.

12. Cnenute 3a TeM, 4TOOBI BO BpeMs pabOThI cly4ailHO HE KOCHYThCS BpalllAloIUXCs acTen
AIIEKTPUYECKUX MAIIHMH JI0 ITOJIHOM OCTAaHOBKH SIKOPS WM pOTOPA MAlINHBbI.

13. He mnpukacaiiTech K KOpIycam CTallMOHAPHOTO DSIEKTPOOOOPYAOBAHUS, K 3aKUMaM
OTKJIFOUEHHBIX KOH/IEHCATOPOB.

14. Tlonw3yiiTech MHCTPYMEHTAMH C U30JIHPYIOIIUMU PYIKAMHU.

15. Tlo okoHuaHUM PaOOTHI OTKIIOYMTE MCTOUYHUK AJICKTPOIMUTAHHS, TOCIE 4Yero pasdoepute
ANEKTPUUECKYIO 1IEMb.

16. He octasisiiTe pabouero mecta 0e3 pa3pelieHust mpernoaaBaTes.

17. OOHapyXMB HEUCHPABHOCTh B DJIEKTPUYECKHX YCTPONCTBAX, HAXOASIIUXCS TOJ
HalpsDKEHUEM, HEMEIUIEHHO OTKIIIOYWTE MCTOYHHK JJIEKTPONMTAHHUSA, cooOmuTe o0 3ToM
MPEenoaaBaTesio.

18. lnst mprucoeAMHEHUSI TOTPEeOUTENEH K CETH TOJIb3yUTECh MTENCEIbHBIMU COSTUHEHUSIMHU.

19. Ilpu pemoHTe U paboTe IEKTPONPHOOPOB MONB3YHTECh PO3ETKAMHU, THE3/1aMH, 3a)KUMaMH,
BBIKJTFOYATEIISIMU C HE BBICTYIAIONTUMH KOHTAKTHBIMHU TTOBEPXHOCTSIMHU

Jlis  ycmemrHoW TMOATOTOBKM K TIPAaKTUYECKUM U J1a0OpaTOPHBIM 3aHATHUSAM CTYACHTY
HeoOXoauMa TpeaBapUTeIbHasl caMOCTOsITeNbHAs paboTa MO TeMe IUIAaHMPYEMOTo 3aHATHS: padboTa
Ha/l KOHCIIEKTOM, Y4E€OHHKOM, Y4eOHBIM IOCOOHMEM, MHTEPHET -pecypcaMu, 4TOObl OCHOBATEIHHO
OBJIAJIETh TEOPUEH BOIIPOCA.

B xone m3yuenus aucuumnuael O/1.10. @usuka npegycMoTpeHa BHEAYIUTOPHAs (JOMAITHSIS)
camocTosiTellbHas padoTa.

BreayautopHas camocTosiTeNbHas paboTa BBIOIHSAETCS CTYIACHTAMHU B HENSIX:

- yrayOsieHHne U paclIipeHne TEOPETUUECKUX 3HAHUM;

- (¢dopMHpOBaHHE YMEHUH HCIIOJIB30BATh CIPABOYHYIO JOKYMEHTAlMI0O U CIEHUATBHYIO
JUTEpaTypy;

- pa3BUTHE MO3HABATENBHBIX CIIOCOOHOCTEN U AKTUBHOCTU 00YyYarOIIUXCS;

- (dopMupoBaHHE CaMOCTOSITEIbBHOCTH MBIIUICHHS, CHOCOOHOCTEM K CcaMOpa3BUTHIO,
COBEPLICHCTBOBAHUIO U CAMOOPTaHU3ALINY;

- pa3BUTHE UCCIIEOBATENLCKUX YMEHUI;
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- YMEHHE HCIIOJIb30BaTh MaTepuai, COOpaHHBIH M TOJyUYEHHBIH B XOJI€ CaMOCTOSITEIbHBIX
3aHATUN JJI PelleHus] IPaKTUYECKUX 3a/1a4.

BreaynutopHass camoctosiTenbHas paboTa JOMOJHSET COJACpKAaHWE AayJUTOPHBIX 3aHITHH,
CHOCOOCTBYET 3aKpEIUICHHI0, 00O0IICHUIO U CHCTEMAaTU3allMU MTOJIyYEHHBIX HA YPOKaX TEOPETUYECKUX
3HaHW, U COBEPIICHCTBOBAHUIO MPAKTUUECKUX YMEHUH, a TAKXKE PAa3BUTHIO TAKUX KA4€CTB JIUYHOCTH,
KaK OTBETCTBEHHOCTh U OPTaHU30BAHHOCTb.

OObeM BpeMeHHU Ui BBINOJIHEHUS YYEOHOTO 3afaHvs ONpEACTCH OSMIIMPUYECKH - Ha
OCHOBaHUM HaOJIOJCHHI 3a BBIOJHEHUEM CTYACHTAMU ayJIUTOPHOM CaMOCTOSITENBHON pabOThI; HA
OCHOBE OIpOca CTYJEHTOB O 3aTpaTax BPEMEHU Ha BBIMOJHEHUE TOrO WJIM WHOTO BHEAYAUTOPHOTO
3aJaHMs; HA OCHOBE XPOHOMETpa)ka COOCTBEHHBIX 3aTpaT MPENoAaBaTesd Ha PEeUIeHue TOM WM MHON
3aJa4d ¢ BHECEHHEM IOMPABOYHOTO KOA(pUILlMEeHTa U3 pacueTa YPOBHS 3HAHUM U YMEHHH CTyaeHTa
110 JUCLUILINHE.

OneHka 3a BBIMOJIHEHHE JJOMALTHETO 3aaHHsI BHICTABIISIETCS B KypHANI YU€OHBIX 3aHATUH.

JIONOJTHUTENbHBIE 3aHATHS U KOHCYJIBTAIlMH TMO3BOJSIOT CTYACHTY BOCIIOJIHUTH MPOOEHI B
3HAHUAX O]l PYKOBOJICTBOM IIPEIOAaBaTesl, BHINOIHUTH MPOIMYIIEHHYIO paboTy, 32 KOTOPYIO AOKHA
CTOSITh OLIEHKA, MOBBICUTH OIEHKY, OOCYIAMTH BOMIPOCHI, HANPABJICHHbIE HA YIIIyOJICHHOE HM3Y4YCHHE
TEMBI, TOJTYYUTh KOHCYJIbTAIIMIO MPENOo1aBaTes 0 TeMe HayuHO-HCCIeA0BaATEIbCKOM paOOTHI.
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5.1. TexHoJioruyeckasi KapTa JadopaTOPHBIX M MPAKTHYECKHUX PadoT

3aHATUA

Ne

Tema
71a00paTOPHON/TIPAKTHYECKOM
paboThI

Koun.
YacoB

3amanue

2

OHpe,I[CJ'ICHI/IC IIJIOTHOCTH
BC€IICCTBa»

2

1.1 V3meputh NWHEHHBIC pa3Mepbl
Opycka: a- JUIMHa B MM; b —IIIHpUHA B
MM; C- BBICOTa B MM. BBIpa3uth B M.
1.2 Boruucnaute o0bem Opycka V=
axbxc Mo

1.3 C nomomipio BECOB OIpPEACIUTh
Maccy Opycka M B KT.

1.4 BpuuciauTh INIOTHOCTEH BEIIECTBA
m

opycka p=V B.
1.5 Onpenenutpb OTHOCHUTEJIbHYIO
HOTPEHIHOCTh ~ METOAOM  OLICHKH

pe3yJIbTATOB U3MEPEHUI

Ap Aa Ab Ac Am

—=— et —+ —
o=p a b ¢ m  roe A
a=1vmm; Ab=ImMMm;Ac=Ilmm;a,b
,cBMM; Am=0,01; mBT.
1.6 Pesynbrats U3MEpEHHI u
BBIYHCIICHUI 3amucaTh B TaOIHILy (CM

WHCTPYKIHIO).

10

Hccnenosanue 3ak0HOB
KOJIeOaHUsI MATEMATHYECKOTO
MasgTHHUKA

Hcnons3ys o0opynoBaHHE, CHENaTh
HE00X0IuMbIe U3MEpEeHus,
paccuuTaTh YCKOpEHHE CBOOOIHOTO
NajieHus] U MPOBEPUTh , KaK MEPHOA
KoJIeOaHWH MasiTHUKA 3aBUCHT OT
JuiiHel  HUTH.  Crenatb  CBOA.
OTBEeTUTH Ha KOHTPOJIHBIE BOTIPOCHI.
(cM MHCTPYKIIHIO)

14

N3yueHne ra3zoBbIX 3aKOHOB

Ucnons3ys obopynoBaHue,
BBITIOJTHUTH HEOOXOMMBIE U3MEPEHUS
u pacuerel. CnenaTh BBIBOA U
OTBETUTh HAa KOHTPOJIBHBIE BOIPOCHI.
(CM MHCTPYKIIHIO)

16

Ornpenenenne BIaKHOCTH
BO3/yXa

Hcnonb3ys o0opyioBaHue,
BBITIOJTHUTE HEOOXOJUMBIE  OIIBITHI.
Cnemnaiite COOTBETCTBYIOILINE
U3MEpPEHUs u pacyeTsl (cm.
MHCTPYKIIMIO). 3amojHUTe TaOHILy.
OTBeThTE Ha KOHTPOJIbHBIE BOITPOCHI

25

Omnpenenenue yenbHOro
COIIPOTUBJICHUA ITPOBOAHUKA

Hcnone3yss obopynoBanue, cobpaTh
DIIEKTPHUYECKYI0 IIEMb TI0  CXEMe,
CHATH MoKazaHus npudopos. Caenathb
COOTBETCTBYIOIIHE pacyeTsl.
3anonHuTh Tabmuiy. OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI. (cm

MHCTPYKIUIO)

26

N3ydenue 3akona Oma aiist
y4yacTKa LIelH,
[MOCIEI0BATENLHOTO U

Ucnonb3ys KOMITBIOTEPHYIO
nporpaMmy  «OTKpbITass — (QU3UKaY,
coOpaTb  MHTEPAKTHBHYIO  CXEMY,
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napauiCJIbHOIO COCAUHCHUA
ITIPOBOJHUKOB.

CHSATD MOKa3aHus pubopoB,
BBITIOJTHUTh HEOOXOJIUMBIE PaCUETHI.
(cm uHCTpYKIMIO). CHenath BBIBOJL.

27 HccnenoBanue 3aBUCUIMOCTH CobpaTh dJEKTpUYECKYI0 Lenb IO
MOITHOCTH JIAMITBI cxeme. CHATh TOKa3aHUS MPUOOPOB.
HaKaJMBaHUS OT BbImonHuT, HEOOXOIUMBIE pPaCUETHI.
HanpsbkeHus. Onpenenenue [TocTtpouTth TpaguKu 3aBUCUMOCTH, H
TEMIEPaTypbl HUTH JIAMIIbI caenath  BbIBOAbL. OTBETUTH Ha
HaKaJMBaHUSI. KOHTPOJIbHBIE BOTIPOCHI. (e™m

WHCTPYKITHIO)

29 Onpenenenne I/1C u CoOpath 3JIEKTPUUECKYIO IIEMb 110
BHYTPEHHETO COIPOTUBICHUS cxeme. CHATb MoOKa3zaHusi IPUOOPOB.
MCTOYHUKA TOKA. BbImonHUTE HEOOXOAWMBIE pacyeThl.

Cnemate BpeIBOOLL. OTBETUTHL Ha
KOHTPOJIbHBIE BOIPOCHI (cm.
WHCTPYKIHIO).

38 Wzydenue sBneHus CoOparh  DJIEKTPUYECKYIO  IIETIb.
3IEKTPOMArHUTHOM [IpoBepuTh BBINIOJIHEHHWE TIpaBUIIA
AHAYKIUU Jlenna. Brimmonnuts PUCYHKH.

OTBETUTH Ha KOHTPOJbHBIE BOIPOCHI.
(CM MHCTPYKLIHUIO).

39 Onpenenenue Hcnons3ys obopynoBaHue,

WHIYKTUBHOCTH KaTYyIIKA BBITIOJTHUTH HEOOXOMMBIC U3MEPEHUS
u  pacuetsl. Cpenatb  BBIBOJ.
OTBETUTH Ha KOHTPOJLHBIC BOIPOCHI.
(CM. MHCTPYKIIUIO).

45 MontHocTs B 1Ienu BbIOTHUTE HEOOXOIUMBIE pPACUETHI.
HEPEMEHHOT0 TOKA. OTBETUTh Ha KOHTPOJBHBIE BOIPOCHI

(CM. MHCTPYKIIHUIO).

46 NHayKTUBHOE, EMKOCTHOE U BrImonHUT, HEOOXOIUMBIE pPACUETHI.
MIOJTHOE CONPOTHBIICHHS B OTBETUTH Ha KOHTPOJILHBIC BOIPOCHI.
LIENH NEPEMEHHOT0 TOKa (CM. MHCTPYKIIHIO)

52 Onpenenenue noka3arens Hcnone3ys obopynoBanue u3 Habopa
IPETOMIICHUS CTEKIIa 10 ONTHKE, CIeNaTh HEOOXOIUMbIE

u3MepeHusi. BBHIMOTHUTH  pacyeTsl.
OTBETUTh Ha KOHTPOJBHBIC BOIPOCHI
(CM. MHCTPYKIIHIO)

53 Ornpenenenue JIMHBI Ucnions3yst o6opynoBanue u3 Habopa
CBETOBOM BOJIHBI C TIOMOIIBIO [0 ONTHKe, CcJenaTb HEOOXOIUMbIe
TU(GPAKITUOHHON PEIIeTKH. U3MepeHUs. BBIMOIHUTE  pacyeThl.

OTBETUTh Ha KOHTPOJBHBIE BOIMPOCHI
(CM. MHCTPYKLIHUIO)

55 I'panynpoBka criekTpockomna [TporpanynupoBath CHEKTPOCKOII.
U OTpeJiesieHIe JUTHHBI Hcnonb3ys HE00X0UMOe
BOJIHBI CTIEKTPATbHBIX JTUHUI obopyoBaHue, MPOHAOII01aTh

CIIEKTPBI pa3IMIHBIX ra3os,
ompeAenuTs ANWHB BOJH. CraenaTh
COOTBETCTBYIOIIHE PUCYHKH.
OTBETUTH Ha KOHTPOIBHBIE BOMPOCHIL.
(CM. HHCTPYKLIHUIO)

56 W3ydenue 3aKOHOB BHELTHETO Hcnons3ys KOMITBIOTEPHYIO
dboTtordpdexra nporpammy  «OTKpeITast — (u3uKay,

BBITIOJTHUTH HE00XO0/IUMBIE
M3MEpEeHUsl. Cnenatb  pacyeTsl.

42



[Toctpouts rpaduk  3aBUCUMOCTH
cuiabl  (OTOTOKA OT  HAINpPSDKCHHUS.
Cnenatp  BbIBOIBL.  OTBETUTH Ha
KOHTPOJIbHBIE BOIIPOCHI. (cm.
MHCTPYKIHUIO)

59

I/ICCJ'IG,I[OBaHI/IC TPEKOB
3apPsKCHHBIX YaCTHIL B
MAarduTHOM IIOJIC.

BrimmonauTs HCOGXOI[I/IMBIG PpaCUCTEI.
OTBeTUTH Ha KOHTPOJIbHBIC BOIIPOCHI.
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6. YCJIOBUS PEAJIM3AIIAN YYEBHOM JUCHUILIAHBI

6.1. TpeOoBaHusI K MaTePHAJbHO-TEXHHYECKOMY O0ecrnedeHHI0

HanmenoBanmne
KaOuHeTa, 1abopaTopHH,
MacCTEPCKHX U T.I.

[lepeueHb OCHOBHOTO 0OOPYIOBAHUS

KomnnuectBo

JIaGoparopus
bu3uKu

Cpeocmea 0byuenus

—  Tabnuuel o pusuke

— miakatT "TexHnka 0e30IMacCHOCTH B KaOWHETE
¢buzukn"

—  tabmuma «llepuoanueckas cucteMa XUMHUIECKUX
anemenToB JI.1. Menaeneeay

—  rtabmuna «Pusndeckue BEITHYUHBI U
byHaaMeHTaTbHbIE KOHCTAHTBI

—  Tabnuna «MexayHapoHasi CUCTeMa SIMHUID)

110 TCMaM

1

Jlabopamopnule npubopel u 0b6opydosanue

—  BOJBTMETp LU(DPOBOI

—  Mamuna snextpodopHas

—  bapometp- aneponn

—  Becnl yueOnbie Ha 200rp ¢ rupsiMu

—  Kongencarop pa3zbopHsbIit

— JlaBGoparopuslii Habop «VccrnenoBanue
M30IIPOLIECCOB B ra3zax»

—  Marsur nosocoBoi J€MOHCTPALMOHHBIN (TTapa)

—  JlemoHcTpauuoHHbIN Ha00p «IlocTOSTHHBIN TOK»

—  JleMOHCTpalMOHHBINH HA0Op «DIEKTPOIMHAMUKAY

—  JleMoHcTpanmoHHbIH Habop «BonHoBast onTHKa»

—  H3znydarens nazepHslid

—  HaOGop nabopatopHblili «JIEKTPUIECTBO»

—  Habop nabopatopusiii «OnTukan

— HaGop «CBoiicTBa 3J1eKTPOMarHUTHBIX BOJIH»

—  KommbroTepHblii H3MEPUTENBHBIN 010K

—  IlpucraBka «Ocuumiorpadg» K ©3MEpUTEITLHOMY
070Ky

—  AmMnepmerp 1abopaTOpHBIH (yueOHbIN)

—  BonpT™meTp nabopaTopHblil (yueOHBbIi)

—  Hcrounuk nutaHus 1abopaTopHBIN

— HaOop nemoHncTpanuonnsiii «I'eomerpuueckas
ONTHKA

—  JlaTuuK HOHU3UPYIOLIETO U3ITYYCHHUS

—  KommnekT nudpoBbIx uaMepuTenei Toka

— JIMHaMOMeTp IIKOJIbHBIN

—  Ilanouka cTexisiHHAs

—  AmnepmeTp J1eMOHCTPAlMOHHBINA

—  Bonnosasg MamunHa

—  T'mrpomerp

—  Ocserutenb TEHEBON NMPOEKIUU

—  Ilpubop s onpenenenus kodpduiuenta
JIMHEWHOTO PaCIIUPEHNUs

—  Ilpubop BuaOB nedopmanuu

—  CyJnTaH 3JeKTpUYECKUI

—  CrnexTpockoIn ABYXTpYOHBII

—  Tpancdopmarop pazOopHbIi

PP R OOR R R R

=
R TR

PR R NNR R ©OR R

= ol
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— lllraTtuB yHUBEpCaAIbHBIN

—  IratuB mabopaTOpHBIN

—  Ilapuk nabopaTopHbIii

—  Ilcuxpomerp

—  DJEKTpOMarHuT

—  Karymka uHIyKTUBHOCTH

—  HaOop karymiek pa3auqHOl eMKOCTH
—  DJexTporeHeparop

— Habop rpy3oB

—  Mwumamnepmerp

OR PR RPR PR OO

Texnuuecxue cpeocmea 00yueHusL:
—  Kowmmnerorep

—  MynasTUMEAMHHBIN TPOEKTOP
—  DKpaH py4HOI 1
—  Kouonku «/Inanory»

— Komriekt anexktpocHabxeHus KabuHeTa GU3HKU 1
— Windows XP Jluy. Nel5805244 1

=

Obopyodosanue yuebno2o kaburnema:
—  YueOHbIE CTONBI 15
—  Crynbs 30
— Crox npernoaBatens 1
— Kuaccuast nocka 1
— [kadbl 11 KHUT 1 TPHOOPOB 9

6.2. IlepeueHb pekoMeHIyeMbIX YueOHbIX M31aHuil, UHTepHET-pecypcoB, 10NOJHUTEIbHOM

JINTepaTypbl

OcHoBHas nuTeparypa:

1.

®upcos, A.B. ®uzuka 11 npodeccuil U CHelUaIbHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
Hay4yHoro npoduieil: yueOnuk / A.B. ®upcos; nmox pen T.M. Tpodumosoii. - 5-e usn.,
nepepad, u gom. - M.: Axamemus, 2013. - (HawampHoe u cpemgHee mpodeccrHoHabHOE
oOpa3zoBanue; OOIe00pa3oBaTeabHbIC JUCIUILTAHBI)

Tpodumona, T.W. dusuka ans npodeccuit 1 criennaiIbHOCTENH TEXHUYECKOTO U €CTECTBEHHO-
Hay4YHOTo npoduieil: coopHuk 3anau: yuebHoe nocobue / T.1. Tpopumosa, A.B. @upcos. - 2-
e m3n. - M.: Axkamemus, 2013. - (HavanpHoe m cpeaHee mpodeccCHoHaIbHOEe 00pa3oBaHUE;
O061meobpa3oBaTeNbHbIE TUCIUTUIUHBI)

Bacube, A. A. ®usuka: yaednoe nocodue mis CIIO / A. A. Bacunwes, B. E. ®enopos, JI.
. XpamoB. — 2-e u3n., ucip, u gon. — M.: UzgarensctBo IOpaiit, 2022. — 211 ¢. —
(Cepust: TIpodeccuonansuoe obpaszoBanue). — ISBN 978-5-534-05702-7... [DneKTpOHHBIH
pecypc]. -URLhttps://biblio-online.ru/book/fizika-410102 (meaua natdopma) FOpaiit

JlonmonHuTEnpHAS TUTEPATYpA :

1.

Aizennon, A. E. ®usuka: yuebnuk u npaktukyMm g CIIO / A. E. Aiizennon. — M.:
WznatenberBo Opaiit, 2022. — 335 ¢. — (Cepust: IlpodeccuonansHoe 00pa3oBaHHE). —
ISBN 978-5-534-00795-4... [9nexrponssiii pecypc]. -URL https://biblio-online.ru/book/fizika-
414523 Opaiirt

Kypc obmeit ¢pusuku B 3amagax / B.®. Kosznos, }0.B. Manomkun, A.b. Munnep u np. -
Mocksa: ®usmar mut, 2010. - 264 c. - ISBN 978-5-9221-1219-2; To xe [DIeKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=68398  VuuBepcurerckas
O6ubanoreka

HmutpueBa, B.®. ®usuka mis npodeccuil M CrenuanbHOCTEH TEXHHUUYECKOro Mpoduis:
KOHTPOJIbHBIE MaTepHabl: yaeOHoe mocodue mist crio / B.®. JImutpuena, JI.U. Bacuibes. - 2-¢
u3n. - M.: Akagemus, 2013. - 106 c., un. - (HauanbHoe u cpengHee mpodeccHOHATbHOE
obpazoBanue; O01e00pa3zoBaTebHBIC TUCIUTIINHEI). - (B 00:1.). - 978-5-7695-8508-1.

HdmutpueBa, B.®. ®usuka mis npodeccuil M CHeUUaNbHOCTEH TEXHHUYECKOTO MPOGUIIS:
METOJMYECKHE PEKOMEHAAIMU: MeToandeckoe rmocobue st crno / B.®. JImutpuena, JI.U.
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Bacunwen. - M.: Akanemus, 2010. - 171 c., un. - (HaganpHoe u cpemHee nmpodeccuoHaIbHOe
obpazoBanue; O0meoOpa3zoBaTeIbHbIC TUCIUILIAHEI). - (B mepertt. ). - 978-5-7695-6906-7.

5. murpueBa, B.®. ®Ousuka ans npodeccuii U CIeUUaIbHOCTEH TEXHHUYECKOTO MPOGUIIS:
KOHTPOJIbHBIE MaTepHaibl: yaeOHoe mocodue st cio / B.®. JImutpuena, JI.U. Bacuibes. - 2-¢
u3n. - M.: Akamemus, 2013. - 106 c., un. - (HawanmeHoe um cpemnee mnpodeccruoHaIbHOE
obpazoBanue; O01e00pa3zoBaTEIbHBIC TUCIUTIINHEI). - (B 00:1.). - 978-5-7695-8508-1.

6. HmurpueBa, B.®. ®Ousuka ans npodeccuii U CIeHUAIbHOCTEH TEXHHUYECKOTO MPOGUIIS:
cOOpHUK 3amad: ydeOHoe mocooue s cno / B.®. JImurpuera. - 3-¢ u3a. - M.: Akanemus,
2013. - 256 c., wun. - (HawampHoe wu cpemHee mpodeccuoHaibHOE 00pa30BaHMUE;
O061meobpa3zoBaTeNbHBIC TUCIUIUIAHEI). - (B meper.). - 978-5-4468-0131-2.

1. Tlepeuenp pecypcoB HH(POPMALMOHHO-TEICKOMMYHHUKAIIMOHHONW cetn "WHTepHer" (manee -

cetb "HMHTepHer"), HEOOXOAMMBIX 11 OCBOEHUs JUCHUIUIMHBL IlepedyeHp pecypcoB

UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHONW cetn "MHrepuer" (manee - cerb "HHTepHer"),

HEOOXOUMBIX JUISI OCBOCHHSI TUCIIATUTMHBI:

http://class-fizika.narod.ru

http://www.Kkrugosvet.ru http://class-fizika.narod.ru

http://www.Krugosvet.ru

www.fcior.edu.ru (PenepasbHBIE LEHTP WHPOPMAITMOHHO-00PA30BATEIBHBIX PECYPCOB).

wwww.dic.academic.ru (Akagemuk. CoBapu ¥ SHIMKJIONCINHN).

www.booksgid.com (Books Gid. DnekTpoHHas OubanoTeka).

7. www.globalteka.ru  (I'mobantexa. ['moGanpHast ~ OuOIMOTEKAa  HAy4YHBIX  PECypPCOB).
www.window.edu.ru (EauHoe okHO JocTyna K 00pa3oBaTeIbHBIM pecypcam).

8. www.st-books.ru (JIyumas yuebnas nutepatypa).

9. www.school.edu.ru (Poccuiickuii oOpa3oBaTenpHBId TOPTaN. J{OCTYyNMHOCTH, KadecTBo,
3(PEKTUBHOCTB ).

10. www.ru/book (DnekTpoHHast OMOIMOTEYHAs CHCTEMA).

11. www.alleng.ru/edu/phys.htm (OGpa3oBaTtensHble pecypcbl HTepHeTa — DPu3NKa).

12. www.school-collection.edu.ru (Equnas komnexiust mudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB).

13. https//fiz.1september.ru (yueOHO-MeTOIMUECKas Ta3eTa «DPU3UKaY).

14. www.n-t.ru/nl/fz (HoGeneBckue naypearsl o Gusnke).

15. www.nuclphys.sinp.msu.ru (Slnepuas pusuka 8 MutepHere).

16. www.college.ru/fizika (ITogrotoBka k EI'D).

17. www .kvant.mccme.ru (Hay4yHO-NIONYJISIPHBINA (PU3HKO-MaTeMaTHYeCKHi xKypHan «KBaHT).

18. www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAyuHbBIN KypHa Ui Mojoaexu «Ilyts B

HaYKy»

as~wn

o

7. UHBIE CBEJAEHUA U MATEPHUAJIBI
He npenycmoTtpeno

8. OCOBEHHOCTH OPTAHU3AIIMHA OBPA3OBATEJBLHOM JEATEJIBHOCTH JIJIS
JIML C O'PAHUYEHHbBIMH BO3MOXHOCTAMMU 310POBbS

Coneprxanue npoeccHoHaIbHOTO0 00pa3oBaHUs U ycIoBUs opraHu3zanuu o0yyerus B ®PI'BOY
BO «MAI'Y» cTynenToB (ciyiiareneil) ¢ orpaHU4€HHbIMUA BO3MOXKHOCTSMU 370POBbSI ONPEIEIAIOTCA
a/IalITUPOBaHHOM 00pa3oBaTeNbHON MporpamMmoi (pu HeoOXOAMMOCTH), a Ui MHBAJIMJIOB TaKXe B
COOTBETCTBUU C HHIUBUAYAIbHON IPOrpaMMoii peaOuInuTaluy HHBAINIA.

OOyuenne 1o oOpa30BaTENBbHONW MpOrpaMMe CpeIHEro MNpoQecCHOHATHLHOrO 00pa30BaHUS
CTYJICHTOB (CJyImaTeseil) ¢ OrpaHMYeHHBIMA BO3MOXKHOCTSMH 3710pOBbs ocymecTBisercss @PI'bOY BO
«MAT'Y» ¢ yueroM 0coOeHHOCTEH MCUX0()U3NIECKOTO Pa3BUTHSI, UHIMBHYaTbHBIX BO3MOKHOCTEH U
COCTOSIHUS 3[J0POBbS TAKUX JIMII.
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B ®I'bBOY BO «MATI'Y» co3maHbl chenuanbHble YCIOBHS JUIS TONy4eHUsT O00pa30BaHUS
CTYJIEHTaMH (CIIyIIaTeIsIMU) C OTPaHUYEHHBIMH BO3MOXHOCTSMU 3/I0POBBS.

[Ton crienuanbHBIMU YCIIOBUSMH ISl TIOJYYEHUS CPETHETO MPOo(decCHOHATBFHOTO 00pa30BaHUs
CTYIEHTOB (Ciymiatreneil) ¢ OrpaHHYEHHBIMH BO3MOXHOCTSMHU 3/I0pPOBbSI MOHMMAIOTCS YCJIOBHS
00y4YeHHsI, BOCIIUTAHUS M PA3BUTUS TAKUX JIMI], BKIIOYAIONINE B C€0sl UCIOIb30BAHUE CIIELUATBHBIX
o0pa3oBaTeNbHbIX MPOTPaMM M METOJAOB OOYYEHHS M BOCHHTAHHUA, CHEIUAIBHBIX Y4€OHUKOB,
y4eOHBIX MOCOOMH M JUAAKTUYECKHX MATepUANIOB, CIIEHUAIBHBIX TEXHUYECKUX CPEACTB OOy4YCHHS
KOJUIEKTUBHOT'O U MHAMBHUIYaAJIbHOTO MOJIb30BaHUs, IPEIOCTABICHUE YCIYT aCCUCTEHTA (TTIOMOIIIHUKA),
OKa3bIBAIOUIETO CTYACHTaM (CIIylIaTrenasiM) HEOOXOAUMYI0 TEXHHYECKYK IOMOIIb, MPOBEACHHE
TPYNIIOBBIX M WHAMBUIYaTbHBIX KOPPEKIIMOHHBIX 3aHATHH, obecneueHue nocrymna B 3ganus OI'BOY
BO «MAI'Y» u papyrue ycioBusi, 0e3 KOTOPhIX HEBO3MOXXHO WM 3aTPYJAHEHO OCBOCHHUE
00pa30BaTeNbHbIX IPOrPaMM JIMLIAM C OIPaHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSL.

B nensx noctymHocTH monydeHusi 00pa3oBaHUs CTYJeHTaM (CIIyIIaTesiM) ¢ OrpaHMYEeHHBIMU
BO3MOXKHOCTSIMU 3710poBbsi DI'BOY BO «MAI'Y» obecrieunBaercs:

—Ias  ciayuateneil ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSMM 370pPOBbSl IO CIyXy YCIYrd
CypAOIEpeBOIUMKA M OOECleueHue HaAJIeKalUMU 3BYKOBBIMU CPEACTBAMU BOCIPOM3BENCHUS
nHpopmanuu;

—I7sl CTYACHTOB (chylaTeneil), UMEIOIUX HapyLIeHHs] OMOPHO-IBUTATENLHOTO ammapara,
MaTepUaIbHO-TEXHUYECKUE YCIIOBUSL 00ECIIEUMBAIOT BO3MOYKHOCTb OECIpPENSITCTBEHHOIO J0CTyNa B
yueOHbIe MTOMEIEHUs, CTOJIOBbIE, TyasieTHble U apyrue nomemenus GI'bOY BO «MAI'Y», a takxke
WX MpeObIBaHUA B YKa3aHHBIX MOMEIICHUSAX (HAJU4YHe MaHIyCOB, MOPYUYHEH, PaCIIMPEHHBIX ABEPHBIX
MPOEMOB M JPYTHX MPUCIIOCOOICHUN).

OO6pa3oBanue CTYyICHTOB (CyIIaTesei) C OrpaHUYCHHBIMU BO3MOYKHOCTSIMH 3/I0POBbSI MOKET
OBITh OPraHU30BAaHO KAaK COBMECTHO C JAPYTUMHU CTyAEHTaMH (CIIyIIaTelsiMH), TaK U B OTACIbHBIX
rpynnax. YHWCIEHHOCTh JHII C OrPAaHMYEHHBIMH BO3MOXXHOCTSIMH 3I0pOBbS B Y4eOHOW TIpyrie
yCTaHaBIMBaETCA 10 15 uenoBek.

C yuetoM 0cOoObIX TOTpeOHOCTEH CTYAEHTOB (cioymiaTeneil) C  OTrpaHMYEHHBIMU
BO3MOXHOCTSIMH 3710poBbst PI'BOY BO «MAI'Y» obecnieunBaercs HpeoOCTaBlIeHUE Y4EOHBIX,
JIEKIIMOHHBIX MaTEPUAJIOB B 3JIEKTPOHHOM BH/IE.

C yueroM o0coObIXx mOTpeOHOCTEH CTyAEHTOB (ciymiarenei) ¢  OrpaHMYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbsI IPEAYCMOTPEHA BO3MOKHOCTh 00Y4EHHUS 110 UHIMBUyaIbHOMY ILIAHY.
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KAJIEHJIAPHO-TEMATHUYECKUIA ITJIAH

Ipuio:xkenune Nel
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HaumeHnoBaHue pa3iesioB U TeM IIpeIMeTa o 3 Bun 3anarus
3aHATUSA 2 =
=
Q
0]
7
=
=
S
2
1 2 3 5
1/1 Beenenue. CucreMsl orcuera. XapakTepUCTUKU Ypok
MEXaHUYECKOTo ABMxkeHus. [Ipsamonnneiinoe
PaBHOMEPHOE JABHKEHHE.
2/2 OmnpeneneHue MIOTHOCTH BEIIECTBA Jlaboparopuas
pabota Nel
Pa3snen 1. Mexanuka
1.1. Kunemaruka
33 PaBHOyCKOpeHHOE nBHKEHUME. [IBUXKEHUE 110 Ypok
OKPYKHOCTH C ITOCTOSIHHOM 110 MOJTYJIIO CKOPOCTBIO.
1.2. JluHamuka
4/4 B3aumoneiictsue ten. 3akonsl HptoToHa. 3akoH VYpoxk
BCEMUPHOI'O TATOTEHUS
5/5 Cuna tspxectu. Bec tena. HeBecomocTs. Ypok
6/6 Cuna ynpyroctu. Cuna TpeHusL. Ypoxk
1.3 3aKoHBI cCOXpaHEHUS
717 3aKoH COXpaHEHUsl UMITyJIbca. PeakTuBHOE Ypok
nBrkeHue. Pabota 1 MOITHOCTb. 3aKOH COXpaHEHHUs
SHEPruu
1.4 Mexanuueckue KojeOaHus U BOJHBI
8/8 Mexanudeckue xonebanus. [TapameTpsr konebaHu. Ypox
CBo0osHbIE U BBIHYKCHHbIE KosiebaHus. Pe3oHaHc.
["apmoHMuecKkre KoneOaHus: ypaBHEHUS U rpaduk
9/9 MexaHnueckne BOJIHBI. 3BYK. YIIbTPa3BYK. Ypoxk
10/10 W3ydeHne 3aBUCUMOCTH NEPUOJIa HUTSIHOTO Jlaboparopnas
MAasiTHUKA OT €ro0 JJIMHBI pabota No2
Paznen 2. MonekynsapHas pusuka u
TEPMOJMHAMHKA
2.1. MonekymsipHas pusnka
11/11 OcHoBHble nonoxxeHnss MKT. Xapakrepuctuku Ypok
MoJieKys. MoJienb uiealbHOrO rasa.
12/12 OcnosHoe ypaBHenue MKT. TemioBoe nBuxeHue. Ypoxk
TeMneparypa- Mepa cpelHEW KHUHETUYECKOU
SHEPTUHU.
13/13 YpaBHEHME COCTOSHUS UAECATBLHOTO rasa. VYpoxk
N3onporieccrl B razax.
14/14 HccnenoBanue n30TepMUYECKOr0 U30IpoLecca JlaGopatopHas
pabota Ne3
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15/15

CaolicTBa apoB KUJIKOCTEHN U TBepABbIX Ted. [1apsl.

Brnaxxnocts Bo3myxa. MexaHndeckue CBOMCTBA
TBEPABIX TEIL

16/16 N3mepenne BIaKHOCTH BO3IyXa. JlaGopaTtopHas
pabora Ne4

2.3. TepMoauHamMuka

17/17 Buytpennsist sneprust. CriocoObl H3MEHEHUS Ypok
BHYTpeHHel sHepruu. Mi3MeHeHus arperatHbix
COCTOSIHMM BELIECTBA.

18/18 ITepBoe Ha4aI0 TEPMOTUHAMHUKH. Ypok

19/19 [TonsiTHE 0 BTOpOM Hayajie TEPMOJAMHAMHUKH. VYpoxk
TerioBble qBUTATEIH.
Paznen 3. DnexkrpoauHamMuka
3.1. DnekTpocraTuka

20/20 B3auMozeiicTBrE 2IEKTPUUECKUX 3apsi0B. 3aKOH Ypok
Kynona. Dnexrpudeckoe mone. HanpsokeHHOCTD
AIEKTPUUYECKOTO MOJIS.

21/21 Pabota s5ekTpuueckoro moJs mo nepeMenieHuto Ypox
3apsiaa. [lorennuan. Pa3HocTh mOTEHIIMANOB.

22/22 [IpoBOJHUKY U IUANEKTPUKH B DJIEKTPUUECKOM VYpoxk
nosie. DNeKTpuyeckas eMKocTh. KoHeHcaTopsl.
3.2. 3aKOHBI TOCTOSTHHOTO TOKA

23/23 ®uznyeckue 0OCHOBBI IPOBOAUMOCTH METAJLIOB. VYpok
Conpotusnenue. 3akoH OMa Jyisl ydyacTka LenHu.

24124 Coenunenus npoBogHUKOB. PaboTa 1 MOIIHOCTH VYpoxk
Toka. 3akoH Jlxoynsa —Jlenna.

25/25 OmnpeneneHne yIeabHOTO COMPOTHBIICHUS JlaGoparopuas
IIPOBOJTHUKA. pabota Ne5

26/26 [IpoBepka 3aKOHOB MOCIIEIOBATEIHHOTO H JlaGopatopHas
HapaieIbHOTO COETUHEHNUS. pabota Neb6

27127 Hccnenosanne 3aBUCUMOCTH MOIIHOCTH JIAMIIBI Jlaboparopnas
HaKaJIMBaHUs OT HAINIPSKEHUs HA €€ 3AKUMaX. pabora Ne7
1 kypc, 2 cemecTp

1/28 3akoH Oma JUrs ITOJTHOM LIENH. Ypoxk

2/29 Omnpenenenne D/]C v BHyTpEHHETO COMTPOTHUBIICHUS JlaGoparopuas
VCTOYHMKA. pabota Ne§

3/30 [MomynpoBogankn. CoOCTBEHHAs! M IPHIMECHAs Ypox
IPOBOJIUMOCTb MOJIYTIPOBOIHUKOB.

4/31 [ToynpoBOTHUKOBBIE TPHUOOPHI. Ypox
3.3. MaruuTtHoe nose

5/32 Marnutnoe nosne. [TocTossHHBIE MATrHUTBI. Ypoxk
MaruauTHasg uaaykuusa. Bzaumoaencreue asyx
MPSIMBIX IIPOBOJTHUKOB C TOKOM.

6/33 3akoH AMmnepa. Cuna Ammnepa. VYpoxk
DNEKTPOU3MepPUTEIbHbBIE TPUOOPHI

7134 Cuna Jlopenua. [Ipunnun neiicteus VYpoxk
ANIEKTPOJBUTATENIS. Y CKOPUTEIH.
3.4. OnextpomarHuTHas MHAYKIMA. [lepemenHbIi
TOK

8/35 MarauTHbIi TOTOK. SIBICHHE 3JIEKTPOMArHUTHOM Ypok
nHaykuuu. [Ipasuiio Jlenna.

9/36 3aKOH JIEKTPOMArHUTHON MHIYKIIVH. Ypok

10/37 Camounnaykuus. MTHAYKTUBHOCTh Ypok
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11/38 N3yuenue sABneHUs 3JIEKTPOMArHUTHON MHAYKLINH. JlaGopatopHas
pabota N9
12/39 W3mepenne HHIYKTUBHOCTH KaTYIIKH JlaGopatopHas
paborta Nel0
13/40 [lepemennsiit Tok. Ypauenue. ['paduk. [IpuHmmn VYpoxk
JIeMCTBUS 3JIEKTPOreHepaTopa.
14/41 Tpanchopmarop. Ypoxk
15/42 [Tpon3BoaCTBO, Mepeava u moTpedIeHne Ypok
IEKTPUYECKOU SHEPIUH.
3.5. DieKTpoMarHuTHBIC KOJICOAHMS U BOJHBI
16/43 CBoOoHBIC KOJICOAHUsI B KOHTYDE. Ypok
17/44 BrIHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUSI. Ypok
3akoH OMma AJ1s 11leny IepEMEHHOr0 TOKa.
18/45 MOITHOCTH B LIENH NIEPEMEHHOT0 TOKa JlaGopatopHnas
pabora Nel 1
19/46 NHayKkTHBHOE, EMKOCTHOE U TIOJTHOE JlaGopatopHas
COIIPOTHUBJICHUS B LIETIU IEPEMEHHOI0 TOKA. paGora Nel2
20/47 DJIEKTPOMArHUTHOE I0J€. DIEKTPOMATHUTHBIE Ypok
BostHbL. 300petenue panuo A.C.ITomoBeim.
[TpuHIMIBI paAMOCBSI3U U TEJIEBUACHUS.
Pasznen 4 OnTuka
21/48 3aKoHbI OTpaykeHus U npenomienus. [lonxoe VYpok
BHYTpEHHee oTpaxeHue. JIMH3bI.
22/49 WnTepdepenmus cBera Ypox
23/50 Judpaxius ceeta Ypok
24/51 Hucnepcus ceera. Bunpl ciektpos. Paznmnuneie Ypok
BUJIbI 3JIEKTPOMArHUTHBIX U3JTy4eHHUH, X CBOMCTBA
¥ IPAKTHYECKOE TPUMEHEHHE.
25/52 Omnpenenenne nokasaress NPEIOMIICHHS CTEKIIA. JlaGopatopHas
pabota Nel3
26/53 W3mepeHue IMHBI CBETOBOM BOJIHBI C TOMOLIBIO JlaGopatopHas
TU(GPaKIUOHHOMN pereTKu pabota Nel4
Pasznen 5. KBanroBas u aromMHasi pusuka
4.1. KBanrtoBas ¢puzuka
27/54 KBanTtoBas npupona ceera. BHelIHNI BHYTpEHHUI VYpoxk
dororddekr. 3akonsl porordpdexra. KBanTh! cBera.
KBanTtoBo- Bo1HOBOI fayanusm. [Ipumenenue
dboTtorddekra.
28/55 I'panynpoBka ciekTpockona v ONpeaesIeHUE AJINHBI JlaGopatopHas
BOJIHBI CITEKTPAJIbHBIX JIUHUM. pabora Nel5
29/56 Nzyuenue 3akoHoB GoToddpdekra. JlaGopatopHas
pabota Nel6
4.2 ®usuka aToma U aTOMHOTO s]ipa
30/57 Monens aroma Pesepdopma bopa. [Tpurmmm Ypoxk
JIeMCTBUS M HCIIOJIb30BAHUE JIa3epa
31/58 Ctpoenne aToMHOTO sijpa. [{edext macc. DHEeprust Ypoxk
cBsi3u. [IpeBpaliieHne aTOMHBIX sep.
32/59 HccnenoBanue TpeKOB 3apsyKEHHBIX YACTHIL B JlaGopaTtopHas
MarHuTHOM TI0JIE pabora Nel7
31/60 SAnepueie peakiuu. JleneHne TSOKEIbIX sep. Ypok
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SnepHas sHEepreTuka.

32/61

PannoakTuBHBIE U3JTYyYEHUS U UX BO3JECHCTBUE Ha
JKHUBBIC OpI‘aHI/I3MLI.

Bcero
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