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Pa6ouas mporpamma yueonoro npeamera OYI1.09 @usuka pa3paborana Ha OCHOBE
TpeOOoBaHUIL:

benepanbHOTroO rocyIapCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHIapTa CPEAHET0 00IEro
o0pa3oBaHusA, YTBEPKJIEHHOTO TMpuKazoM MuHHuCcTepcTBa 00pa30oBaHUS U HAYKH
Poccuiickoit denepannu ot 17 mast 2012 1. Ne 413 (nanee — ®I'OC COO),

dbenepanbHOrO TOCYAapCTBEHHOIO 00pa3oBaTEIbHOTO CTAaHJApTa CPETHEro
npodeccruoHabHOTO 00pa3oBanusa mno crnenuanbHocT 44.02.06 ITlpodeccruonanbHoe
oOyueHue (MO oOTpacisiM), YTBEpKIEHHOTO TmpukazoM Ilpukaz MuHucrepcTBa
npocsetenust PO ot 12 centsadps 2023 . N 674 (nanee — T'OC CIIO),

®denepanbHOil 00pa30BaTENBbHOM MPOrPaMMbl CpPEIHEro o0IIero oOpa3oBaHMs,
YTBEPXKIAECHHOM IIpukazoM MuHucrepcrBa npocsenienus Poccuiickon denepanuu ot
18.05.2023 Ne 371, ¢ yueToM mosry4aeMou CrieHAIbHOCTH.



1. OBIIIASA XAPAKTEPUCTHUKA PABOYEM I[TPOI'PAMMBbBI
YYEBHOI'O IIPEJMETA
OVII1.09 ®usuka

1.1. O0nacTts mnpumMeHeHHsi padodeil NMpPoOrpaMmMbl Y4eOHOIO IpeaMera
PaGouass mporpamma yueOGHoro mnpeamera OVYIL09 ®Dusuka SBISETCS YaCThIO
00111e00pa30BaTEIBHOTO UKJIa o0pa3oBaTeIbHON IPOrpaMMBI CpEIHEro
npodeccuoHanbHOro 00pa3oBaHUs — MPOTPAMMBbI MOJATOTOBKH CIIELUATINCTOB CPETHETO

3BeHa (nanee - [IIICC3) no cnennaabHOCTU CPEAHETO MpodheccuoHaIbHOT0 00pa30BaHUs
44.02.06 Tlpodeccronansuoe oOyueHue (110 OTpaciism).

1.2. MecTo y4eOHOr0 npeaMera B CTPYKType 00pa3oBaTe/ibHOM NMPOrpaMMbl

Huko O611e00pa3oBaTeIbHbBIM
[Tpodunp TexHonornueckum

[IpenmeTtHas o0nacTh EcTecTBeHHO-HAyUYHBIE TTPEAMETHI
YpoBeHb U3yueHus yueOHOro npeameTadba3zoBbIi

Xl ob6st3arenbHbINi yueOHbIH mpeameT [ qomomHuTeabHbIi yaeOHbIi IpeaMeT

Peanuzanust conmep:kaHusi y4eOHOro IMpeaMeTa NpearnoyiaraeT CoOoAeHUe
NPUHIIMIA TPEEMCTBEHHOCTH 110 OTHOIIEHUIO K COIEPKAHUIO Kypca (DU3UKU HA CTYTICHH
OCHOBHOTO 00111eTO 00pa30BaHMSI.

B T10 xe Bpemsi yueOHbii npenmer OYIL.09 ®dusuka ais npodeccroHalbHBIX
o0Opa3oBaTeNbHBIX OpraHu3aluii 00Ja4aeT CAaMOCTOSATEIbHOCTHIO U LEIbHOCTHIO.

Pabowass mnporpamma yuebHoro mnpenmera OVIL11  buomorus umeer
MEXIpPEIMETHbIE CBA3M C  0011e00pa3oBaTeNbHbBIMU  y4€OHBIMU  IPEIMETaMU
MaTeMaTUKoOH, OMOoJIoTHel, XMMUEeW, OCHOBaMHM O€30MaCHOCTH >KU3HEACATEIbHOCTH, U
npoeCCHOHANPHBIMA ~ JUCHUIIMHAMU:  0€30MacHOCTh  JKU3HEACSITCIBHOCTH,
TEXHUYECKasi MEXaHUKa, SJIEKTPOTEXHUKA U IIEKTPOHUKA.

N3yuenue yueonoro npenmera OYIL.09 DU3IUKA 3aBepiiaeTcs IpoMeKYTOUHON
arrectanuei B popMe 3xk3ameHna B pamkax ocBoenus [IIICC3 na 6a3e 0cCHOBHOTO 001IET0
00pa3oBaHUs.




1.3 O0bém y4eOHOTro mpeaMeTa M BUAbI Y4eOHOI JeITeJIbHOCTH

O0BeM JacoB

N3 HUX

po¢eCCHOHAEHOHATIPABICHHO
€ collepKaHHe

Bun yueOHOM nesTenbHOCTH BCET | (MpUKIamHON MOIyIb), B hopme
Y MPAKTHUYECKOI MOATOTOBKU
O0bem 00pa3oBaTeIbHOM MPOrPaMMBbI Y4eOHOTO 84
npeaMera
(Bcero
), B
TOM
qucIie

O0bem paloTbl oOyuyamommxcsi BO B3aumopaeiicreuu c| 78
npenoaasareseM 10 BUIaM Y4eOHBIX 3aHATHIA:

YPOKH 78 60

MPAKTHUYCCKHUC 3aHATHA

J1abopaTopHbIE 3aHATHS

KOHCYJIbTallun

JICKIITUHU

CEMHHApBhI

CamocrosiTeJbHast paGora odyuarouierocs':

IIpomesxyTouHas arrecTanms B popme 6
9K3aMEHa

2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA

Coneprxanue nporpaMmbl «Duzukay HanpaBlIeHO Ha JOCTHUXKEHUE
CIEAYIOWINX Yenel.

. dbopmupoBanue y OOy4YalOMUXCS YBEPEHHOCTH B  IIEHHOCTHU
oOpa3oBaHus, 3HAUUMOCTH  (U3MYECKUX  3HAHUU U1  COBPEMEHHOTIO
KBIM(PUIIMPOBAHHOTO CIEIUATIMCTA MPU OCYILECTBIECHUHU €ro NpohecCHOHATbHON

JIEATEIILHOCTH,

. dbopMupoBaHUE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH;

. oBJaZcHUE creruduueckorl cucreMor  (U3MUYECKUX  TOHATHH,
TEPMHUHOJIOTUEN U CUMBOJIUKOW;

. OCBOCHHE OCHOBHBIX (DU3NUECKUX TEOPHUI, 3aKOHOB, 3aKOHOMEPHOCTEHH;

' B 3aBucumoctu ot @PI'OC CIIO



. OBJIJICHUE OCHOBHBIMH METOJAMHU HAy4YHOTO II03HAHUSA IPUPOJBI,
UCIIOJIb3yeMbIMU B (u3nKe (HAOMIOCHUE, ONMMCAHWE, M3MEPEHUE, BBIJIBIKECHUE
rUIN0TE3, MPOBEACHUE YKCIIEPUMEHTA);

. OBJIAJICHUEC YMEHHMSIMH O0OpabaThiBaTh JIaHHBIE OKCIIEPUMEHTA,
OOBSICHATD TMOJYYEHHBbIE pE3ylIbTaThl, YCTAHABIMBATH 3aBUCUMOCTU MEXIY
($U3UYEeCKUMH BETMYMHAMY B HAOIIFOJAEMOM SIBJICHHUH, JIEIaTh BHIBOJIBI;

. dbopMupoBaHuE yMEHUS pelarh GU3NUECKUE 3a7a4u Pa3HbIX YPOBHEN
CJII0’)KHOCTH;
. pa3BUTHE T[IO3HABATENbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHbIX U

TBOPYECKUX CIIOCOOHOCTEN B IpoIiecce MpUOOpeTEeHNs 3HaHUM C HCTIONIb30BaHUEM
Pa3IUYHBIX HCTOYHUKOB WH(OpPMAIIMM U COBPEMEHHBIX HMH(POPMAITMOHHBIX
TEXHOJIOTUI; YMEHUI (OPMYIUPOBATh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIIMIO 110
OTHOUIEHUIO K PU3nyecKkoil nHGOpMalUU, TOJIy4aeMOU U3 pa3HbIX UICTOYHHUKOB;

. BOCIUTAHHE YyBCTBA TOPJIOCTH 32 POCCUICKYIO PU3NUYECKYIO HAYKY.

OcBoenue copepxaHus y4eOHOW MUCHUIUIMHBI «DU3MKa» MPEanoiaracT
TOCTHXKEHHE 00yJatOIIMMUCS CIEAYIOIIUX PE3YAbTaTOB:

OK O01. BreiOuparp cnocoObl pemieHuss 3aaad  npodeccruoHanbHON
NEeSATEIbHOCTH MPUMEHHUTENIBHO K Pa3TUYHbIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHalu3a M
WHTepIpeTanu nHGOpMaIuK U WH(OOPMAITMOHHBIE TEXHOJIOTUU JIJISI BBIMTOJTHCHUS
3a71a4 Ipo(heCCUOHAIBHOM IeATENbHOCTH;

OK 03. ITnanupoBaTh U peain30BbIBaTh COOCTBEHHOE MPO(PECCUOHATBHOE U
JUYHOCTHOE pasBUTHE, IpeINPUHUMATENbCKY IO NEeSITETbHOCTh B
npodeccuoHabHON cepe, UCIONb30BaTh 3HAHUS MO MPABOBOM U (hMHAHCOBOM
IPaMOTHOCTH B PA3IMYHBIX JKU3HEHHBIX CUTYaIIHSIX;

OK 04. DddexTtnBHO B3aMMOACHCTBOBATH W pabOTaTh B KOJUICKTHBE H
KOMaH/IE;

OK  07. ConelcTBOBaTh  COXPAHEHUIO  OKPYXKAIOIIEH  CPEelbl,
pecypcocOepekeHHI0, MPUMEHSITh 3HAHUS 00 W3MEHEHWW KIIMMaTa, TPWHIIAIIBI
OEpeX)IMBOTO MPOU3BOACTBA, 3(PPEKTUBHO JEHCTBOBATH B YPE3BBIYANHBIX
CUTYaIUsIX;

2.1 IlpeameTHbIE Pe3yJabTATHI:

[1.1 chopmMupoBaHHOCTH MPECTABICHUN O POJIK U MecTe (DU3UKU U aCTPOHOMHUU B
COBPEMEHHOM HAayYHOU KapTUHE MHUpPA, O CUCTEMOOOPa3yoIIei poiau PU3KNKN B pa3BUTHH
€CTECTBEHHBIX HAyK, TEXHHUKH U COBPEMEHHBIX TEXHOJIOTHMI, O BKJIAJ€ POCCHICKUX H
3apyOeKHBIX YUCHBIX-(DU3UKOB B PA3BUTHE HAyKH;, MOHUMAaHUE (PU3NYECKON CYIIHOCTH
HaOJIIONAEMBIX SBJICHUA MHKPOMHpA, MAKpOMHUpAa M MEraMmHpa; I[OHHMAaHHUE pOJIU
aCTPOHOMUM B  NPAKTUYECKOW  JEATENIBHOCTH  4YE€JOBEKAa W JajJbHEHIIEM
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HAyYHOTEXHUYECKOM DPAa3BUTUHU, ponu (u3ukd B (GOPMUPOBAHUU Kpyrosopa H
(GYHKIIMOHATIBHON TPAaMOTHOCTH Y€JIOBEKA [T PEIICHUS MPAKTHUECKUX 3a/1au;

I1.2 chopmMupoBaHHOCTH YMEHUH paclio3HaBaTh (PU3NUECKUE SIBICHUS (IIPOLIECCHI) U
OOBSICHATh MX HA OCHOBE H3YUYEHHBIX 3aKOHOB: PABHOMEPHOE U PABHOYCKOPEHHOE
OPSMOJIMHEWHOE JBUKEHHE, CBOOOAHOE IMAJEHUE Tel, JABMKEHUE IO OKPYKHOCTH,
MHepLUs, B3aUMOAEWCTBUE Tell, KojeOaTeabHOE JBU)KEHUE, PE30HAHC, BOJHOBOE
naBuxenue; nuddysus, 6poyHOBCKOE NBHKEHHE, CTPOCHHE JKUIKOCTEH U TBEPABIX Tell,
U3MEHEeHHe o0beMa TeNl Mpu HarpeBaHuH (OXJIAXACHWM), TEIJIOBOE pPaBHOBECHE,
UCIapeHre, KOHACHC AN, TUIaBlIieHUe, KPUCTAIUTU3allnsA, KATICHUE, BIaXKHOCTh BO3IyXa,
CBSI3b CpEHEN KMHETHMUYECKOM SHEPruu TEIMJIOBOIO JIBH)KEHHUS MOJEKYN ¢ aOCOJIFOTHOM
TEMIIEPATypOi, NOBBILIEHUE JABJICHUS ra3a MpPU €ro HarpeBaHUWU B 3aKPBITOM COCYAE,
CBSI3b MEXJy IapaMeTpaMd COCTOSHHUS raza B H30IpOLEccax; 3JEKTpu3auus Tell,
B3aMMOJIECTBUE 3aps1/10B, HarpEBaHNE MPOBOJHUKA C TOKOM, B3aUMOJICHCTBUE MarHUTOB,
AIIEKTPOMArHUTHAS WHIYKIUS, JEWCTBHE MAarHUTHOTO TOJSI HAa MPOBOJAHHUK C TOKOM U
ABWOKYIIUICS 3apsii, DJIEKTPOMAarHUTHBIE KOJNEOAHUS W BOJHBI, MPSIMOJIMHEHHOE
pacupoCTpaHEHHE CBETa, OTPAKEHUE, MpeJoMiieHHne, HHTepdepeHuus, audpakuus u
MOJIApU3ALIMs CBETa, AUCHEePCUs CBETA; (POTOANEKTPUUECKU 3PPEKT, CBETOBOE IABJICHUE,
BO3HUKHOBEHHUE JIMHEWYATOro CIEKTpa aroMa BOJOPO/A, €CTECTBEHHAs U UCKYCCTBEHHAs
PaZOaKTUBHOCTH;

[1.3 BnajmeHue OCHOBOMOJATAIOIMMMHU (HU3UUECKUMHU TOHSATUSIMHU U BEJIUYMHAMU,
XapakTepU3yImKUMu  (GU3UYECKUe TpoIecChl  (CBA3AHHBIMU C  MEXaHUYECKUM
JBYDKEHHEM, B3aMMOJICHCTBHEM TEJI, MEXaHNYSCKUMH KOJIeOaHUsIMU U BOJTHAMU, aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM BEIIECTBa, TEIUIOBHIMH MPOLIECCAMU; DJIECKTPUUECKUM H
MarHUTHBIM TOJSIMU, DJIEKTPUYECKUM TOKOM, JJIEKTPOMATHUTHBIMHU KOJEOAHUSAMHU U
BOJIHAMU; ONTHYECKUMU SIBJICHUSIMU; KBAHTOBBIMHU SIBJICHUSIMM, CTPOCHHUEM aToMa H
aTOMHOTIO sapa, PaIMOAKTUBHOCTHIO); BJIQJICHUE OCHOBOIIOJIATAIOIUMHU
ACTPOHOMMYECKUMM  TOHSATUSIMHU, TO3BOJISIIOIIMMU  XapaKTepU30BaTh  MPOIIECCHI,
MPOMCXOJAIIME Ha 3BE37laX, B 3BE3JIHBIX CHCTEMAaX, B MEKTaJIAKTUUYECKON Cpese;
JIBHOKEHUE HEOSCHBIX TeJI, SBOJIIOLIMIO 3Be3/] U BeenenHoii;

[1.4 BnajgeHwe 3aKOHOMEPHOCTAMHM, 3aKOHAMU M TEOPUAMH (3aKOH BCEMHUPHOIO
tarotenus, I, II u Il 3akonsl HetoTOHA, 3aKOH COXpaHEHUS] MEXAHUYECKOW SHEPTUHU, 3aKOH
COXpAHEHHUS] HMITYJIbCA, MNPUHLHI CYNEPNO3ULMU CUJl, NPUHIUI PABHONPABHOCTHU
WHEPIUAIIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, TIAa30BbIC 3aKOHBI, IEPBBIA 3aKOH TEPMOAMHAMUKHU; 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsiia, 3akoH KynoHa, 3akoH OMa ju1s ydacTka 1enu, 3akoH Oma Jis
IIOJTHOM DJIEKTPUYECKOM wenu, 3akoH JDkoyns - JleHma, 3aKOH 3JIEKTPOMArHUTHOU
MHAYKLIHUHU, 3aKOH COXPAaHEHUs DSHEPIrUM, 3aKOH MPSIMOJMHEMHOIO pPaclpOCTPaHECHUS
CBETAa, 3aKOH OTPAKECHUS CBETA, 3aKOH IIPEJIOMIIEHHUS CBETA; 3aKOH COXPAHEHUs DHEPIUH,
3aKOH COXPAHECHUS WMIIYJIbCA, 3aKOH COXPAHEHHUs JJIEKTPUYECKOTO 3apsifa, 3aKOH



COXpaHEHMsSI MACCOBOTO 4YHCIA, MOCTynarbl bopa, 3aKOH paguoakTUBHOTO pacraja);
YBEPEHHOE WCIOJIb30BAHME 3aKOHOB W 3aKOHOMEPHOCTEW Tpu aHaimm3e (PU3NIeCKux
SIBJIEHUM U TTPOLIECCOB;

[1.5 ymeHue y4uThIBaTh TpaHUIBl IPUMEHEHHS W3YYEHHBIX (DU3MUECKUX MOJEIECH:
MarepuajgbHas TOYKA, WHEPLUHAIBbHAS CHCTEMA OTCYETA, WJACAIbHBIM TIa3; MOJACIH
CTPOCHUS T'a30B, JKUAKOCTEN U TBEPABIX TEJI, TOYCUHBIN dIEKTPUUECKUN 3apsia, saepHas
MOJIEJIb aTOMa, HyKJIOHHAsl MOJIEJIb aTOMHOTO SiAjpa IPU pelieHnr GU3NYECKUX 3aay;

[1.6 BnajeHue OCHOBHBIMH METOAAMU HAy4YHOTO MO3HAHUS, HCIOJIb3YEMBIMU B
¢u3nKe: MPOBOIUTH MPSIMbIE U KOCBEHHBIE M3MepeHHs (PU3MUECKUX BEIMYUH, BHIOUpas
ONTUMANIbHBIA CHOCO0 W3MEpEeHUs M HUCIHOJb3ys M3BECTHBIE METOAbl OIEHKU
HOTPEIIHOCTeH W3MEpEeHUl, MPOBOJUTH HCCIEAOBAHHE 3aBHCUMOCTEH (U3NYECKUX
BEJINYHMH C UCTOJIb30BaHUEM NPSMBIX U3MEPEHUH, OOBSICHATD MOyuYeHHbIE PE3YNbTaThl,
UCTIONB3YS (DU3MYECKUE TEOPUH, 3aKOHBI W TOHSTHS, W JIeJaTh BBIBOIBI, COOIIONATH
npaBuia 0E30MacHOTO Tpylda MPH MPOBEACHUU HCCIICAOBAaHUM B paMKax yd4eOHOTO
IKCTIIEPUMEHTAa H  Y4eOHO-MCCIICIOBATEIbCKOW JIEATENBHOCTH C HWCIOJIb30BaHUEM
IU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOHCTB U JIaDOpAaTOpPHOTO  OOOPYIOBaHMS,
c(OPMHPOBAHHOCTD MPECTABICHHUIA O METOJaX TOJTYYCHUSI HAyYHBIX aCTPOHOMUYECKUX
3HaHUM;

I1.7 chopmMupoBaHHOCTH YMEHHS pEIIaTh PACUETHBIE 3aaud C SBHO 3aJaHHOU
(bu3MYeCcKON MOJIENbIO, UCTIONB3Ys (U3HUUECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a
yCJIOBUSI 3aJla4d BBIOMPATh (PU3MUYECKYIO0 MOJIEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U
(bopMyIibl, HEOOXOIUMBbIE /IJIsl €€ PEIICHHUS], TPOBOAUTH PACUETHI U OLICHUBATh PEATbHOCTD
MOJIyYeHHOTO 3HaueHUs (U3MYECKOW BEJIMYMHBI; pellaTh KauyeCTBEHHBbIC 3ajayH,
BBICTpanBasl JIOTMYECKU HEMPOTHBOPEUYMBYHO IEMOYKY PACCYKICHHI C ONOpOW Ha
M3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NUYECKUE SBICHUS;

1.8 chopMHUpPOBAaHHOCTH YMEHUS IPUMEHSATD MMOTYUYEHHbIE 3HAHUS I OObSICHEHUS
yCJIOBUM MPOTEKaHUs (PU3NYECKUX SIBICHUN B MPUPOJE U ISl IPUHATUS PAKTUYECKUX
pelIeHnil B MOBCEIHEBHOM >KU3HU JUIsl oOecredeHus: 0€30MacHOCTH MPpU 0OpalieHUuH ¢
OBITOBBIMM TIPUOOpPAMU U TEXHUYECKHUMH YCTPOMCTBAMM, COXPAHEHUS 30POBbI U
COOMIONEHHST HOPM 3KOJIOTMYECKOTO TMOBEJIEHUS B OKPYXKAIOIIEH cpene; NOHMMaHHUE
HEOOXOMMMOCTH TTPUMEHEHUS JOCTIKCHUI (DU3UKHA U TEXHOJIOTHH JJIsT PAIlHOHAIEHOTO
IPUPOIOTIONIL30BAHMUS;

I1.9 chopmupoBaHHOCTH COOCTBEHHOW MO3MIMU MO OTHOMICHUIO K (PU3UYECKOM
uH(pOpMaIUH, TOTy4yaeMOr U3 Pa3HBIX UCTOYHUKOB, YMEHUN HCIIOIB30BaTh IU(POBLIE
TEXHOJIOTHH JUIsI TIOMCKA, CTPYKTYPHPOBAHMS, WHTEPIPETAIIMH W TPEICTABICHHUS
y4eOHOI ¥ HAyYHO-TIOMY/SIPHON HH(OPMAIINH; pa3BUTHE YMEHUI KPUTHIECKOTO aHAIHM3a
noirydyaeMoit nHpopmanuu;



[1.10 oBmagenne ymeHusiMu paboOTaTh B TPYIIE C BBINOJIHEHUEM pPa3IMYHbIX
COLIMANIBHBIX POJIeH, MJIaHUPOBaTh pabOTy TPYIIbl, PAMOHAIBLHO PpACHpPEENATh
NEATEIbHOCTh B HECTAHAAPTHBIX CUTyalUsX, aleKBaTHO OLCHMBATH BKJIAJ KaXXIOTO M3
YYaCTHUKOB I'PYyMIIbl B PEILIECHUE pacCMaTpuBaeMoOn MpoOIIeMBl;

[1.L11 oBmagenue (chOpMUPOBAHHOCTh TMPEACTABICHUI) TMpaBUIAMHU 3alKCU
dbuznyeckux Gopmyn penbedHO-TOYECHHOM cHucTeMbl oOo3HaueHuit JI. bpaitns (mms
CJIETIBIX U CJIA00BUIAIIUX O0YyYaIOIIUXCS).

2.4 IIpogeccnoHaILHO-HANIPABJICHHOE COlepKaHHue Y4eOHOro mpeamMera

ITpodeccronanbHas HanpaBlIEHHOCTh Y4€OHOIO MpEAMETa JOCTUIAETCS 4Yepes
(opMupOBaHUE KOMIIOHEHTOB OOIIMX KOMIIETEHLUH 4epe3 KOPPEJSLHUI0 MPEIMETHBIX,
METaNpPEIMETHBIX, TMUHOCTHBIX PE3YJIbTATOB C OOIUMU KOMIIETCHIIUSIMHU:

OO1I1e KOMIIETEHITHN P

WYHOCTHBIE

(B cootBercTBUU ¢ PI'OC MeranpeaMeTHbIe ITpenMeTHbIE
pe3ynbsratel ®I'OC pel pel

CIIO o pe3ynbTarhl (KOABI) | pe3yabTaThl (KOIbI)
COO (xompl)
CIEUAITLHOCTH/TIPOGECCHUH )

OK 01. BwiGupars cnoco6st| JI.13, J1.24 M.1, M.5, M.16 I1.6, 1.7, I1.8
pelieHus 3aaad
npodeccuoHanbHON
NesITeIbHOCTH
MNPUMCHUTCIILHO K pa3JIMYHbIM
KOHTEKCTaM

OK 02. Ucnonw3osars | J1.26, J1.34 M.8, M.18, M.21, I.6, I1.7, I1.8, T1.9
COBpPEMEHHbBIE CpelcTBa M.24
MOKCKa, aHanu3a u
MHTEpHpeTayu HHPOPMAIIH,
" nH(pOpMaITMOHHBIC
TEXHOJIOTHUNU AJISA BBIITOJIHCHUSA
3a1a4 nmpoheCCHOHATbHON

e TETbHOCTH
OK 04. Oddexrusno | JI.5, JI.13, M.26, M.28, M.29, | IL.10
B3aHMOACHCTBOBATh n M.30, M.31, M.33,
paboTrath B KOJJIEKTUBE W M.34

KOMaHj1e
OK 07. CopneiictBoBars | JI.7, J1.22, JL.27, I1.7, T1.8
coxpaHeHuro  okpyxarowen | JI.28, JI.29, JI1.30,
cpenbl, pecypcocbOepexeHuto, | J1.31

MIPUMEHSATH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
TIPUHITATIBI OEpeKITUBOTO
MPOU3BOACTBA, APPEKTUBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyaIHIX




3. COOEP’KAHUME YYEBHOI'O ITPEJIMETA

Paznen 1. ®usuka u MeTOABI HAYYHOTO ITO3HAHUSA.
dusznka — Hayka o npupoae. Hayunsie MeToIbI MO3HAHUS OKPYXKAIOLIETO MUPA.
Ponp sxcriepuMenTa 1 TEOpUU B TPOIECCE TTO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (PU3HUKE.

MogenupoBanrne (QU3NYECKUX ABJIEHUN U mporieccoB. HayuHble TUMOTE3bI.
dusnyeckue 3aKOHbl W TEOpUHU. [paHUIBl MPUMEHMMOCTH (PU3MUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponps u mecTo pusmnku B popMupoBaHUN COBPEMEHHOMN Hay4YHOM KapTUHBI MUpA, B
IIPAKTUYECKOM NEATENBbHOCTH JIIONEH.

Llemoncmpayuu

AHajorosble U HUQPPOBbIE U3MEPUTEIbHBIE PUOOPBI, KOMIBIOTEPHBIE NATUYUKH.

Paznern 2. Mexanuka.

Tema 1. Kunemaruka

Mexannueckoe  aBrkeHue. OTHOCHUTEIBHOCTH MEXaHHUYECKOIO

nerkenus. Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeHSsI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpEHHE MaTepHAIbHON TOYKH, UX MPOEKIMH Ha OCU CUCTEMBI KoopauHart. CioxxeHue
IIEPEMEILICHUH U CIIOKEHUE CKOPOCTEMN.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE PSIMOJIMHENWHOE IBHKeHuE. [ paduku

3dBUCUMOCTHU KOOPAUHAT, CKOPOCTH, YCKOPCHUA, ITYTH U IICPCMCIICHUA MaTepI/IaJIBHOﬁ
TOYKH OT BPCMCHHU.

CBoOomHOE MaicHre. YCKOpeHrne CBOOOIHOTO TaeHUS.

KpuonuneitHoe aBMkeHue. /[BrkeHre MaTepuaibHONW TOUKH MO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh. [lepuoa u
gactoTa oopainieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHHYeCKHne yCTPOWCTBA U MPAKTUYECKOE NPUMEHEHUE: CIUAOMETD, ABUKEHUE
CHapsI0B, LICTIHBIE U PEMEHHBIE IIEPEIAUH.

Jlemoncmpayuu

MOI[CJ'IL CHCTCMBI OTC‘-IéTa, WITIOCTpanusd KHHCMATHYCCKHX XAPAKTCPUCTUK
JABHIKCHUA.

[IpeoOpa3zoBanre ABMKEHUH C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEeHHOM ITPOCTPAHCTBE.

HabGmronenue JBUKEHUSI Tena, OpOILIEHHOIO [0 yITIOM K
TOPU30HTY U FOPU30HTAJIBHO.

HSMCPGHI/IC YCKOPCHHA CBO6OI[HOI‘O ImaacHus:A.
HaHpaBHCHI/IC CKOPOCTH IIPHU IBUKCHHUU I10 OKPYKHOCTH.



Vuenuueckuil sxcnepumenm, 1abopamophvie pabomoi’

W3yyeHne HEpaBHOMEPHOIO JBW)XEHHS C IEJbI0 ONPENEICHUS MIHOBEHHOU
CKOpPOCTH.

HccnenoBaHne  COOTHOLIEHHS  MEXKAY  IMYTAMH, HPONUAEHHBIMU  TEJIOM
3a MOCJIe/I0BATENbHBIEC PABHBIC IPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM JBUKEHUU
C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBUkKEHUA IApUKa B BA3KOU )KUIKOCTH.

W3yuenue aBM>XeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

[Ipuniun orHocutensHOCTH ['anmumes. [lepBoiid 3akoH HeroToHa. MHepimanbHbIe
CUCTEMBI OTCUYETA.

Macca Tena. Cuna. [Ipuniun cynepno3unuu cui. Bropoii 3akon HetotoHa s
MarepuajgbHOM TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepUaIbHbBIX TOUECK.

3akoH BCeMHpPHOTO TAroreHus. Cuia tsxectu. [lepBas kocMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenusi (mokos, ckoybkeHus, kaueHusi). Cuna tpenusa. Cyxoe
Tpenue. Cuia TpeHUsl CKOIBKEeHUs U cuiia TpeHus nokos. Koagdunuent tpenus. Cuia
CONIPOTHUBIICHUS TIPU ABUKEHUHU TEJIA B )KUIKOCTH WIIH rase.

[TocTynarenpHOE M BpallaTeabHOE JBHKEHNE a0COIIOTHO TBEPIOTO TEIA.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpailieHus. [1nedo cunibl. YcmoBus paBHOBECUS
TBEPJIOTO TENA.

TexHnueckue YCTPOMCTBA H IIPAKTUYECKOE IIPUMEHEHHUE:

NOJIIMITHUKH, BUKEHUE UCKYCCTBEHHBIX CITyTHUKOB. /[emoncmpayuu

SIBneHne uHEPIUU.

CpaBHEHHE MacC B3aMMOJICHCTBYIOIIUX TEJl.

Bropoi 3axkon HeroTona.

N3mepenune cui.

CrnoxeHue cul.

3aBUCUMOCTD CUJIbI YIIPYTOCTHU OT Jiepopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TAJICHUMN.

CpaBHEHHE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBeECHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomel VIzyuenue

JBIKEHUSI OpycKa M0 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIMX B MPYKHUHE H
pe3uHOBOM 00pasIle, oT ux AedopMaluu.

HccnenoBanue ycaoBUid paBHOBECHS TBEPAOIO TEJA, UMEIOIIETO OCh BPAILICHHUS.

23mech W ganee MPUBOAUTCS PAaCIIMPEHHBIN MepedeHb TJaO0PaTOPHBIX PadOT M ONBITOB, 3 KOTOPOTO YUHTENb JENIaeT BEIOOD
10 CBOEMY YCMOTPEHHIO € Y4ETOM BBEIOPaHHOTO y4eOHO-METOAMYECKOTO KOMIDIEKTa M UMEIOIIETr0oCs 000pyI0BaHHS.
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Tema 3. 3aKOHBI COXpAaHEHUS B MEXAHUKE.

WNmnynbe MaTepralibHON TOYKHU (Tea), CUCTEMbI MaTepUaIbHbIX ToUeK. IMITynbe
CUJIbl 1 U3MEHEHHUE UMITYJIbCA TeJA. 3aKOH COXPAaHEHUs UMITyJibca. PeakTuBHOE
IBUKECHHE.

Pa6ora cuibl. MOIHOCTB CHITBI.

Kunernueckass »sHeprust MaTepualibHOM Toukd. Teopema 00 H3MEHEHUU
KHHETUYECKON SHEPTHH.

[TorenumanbHast sueprus. [loTeHIMaNbHAs SHEPTUs ynpyro AepopMUPOBAHHON
npyxusbl. [loTeHIMansHas 3Heprust Teaa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble U HEMOTEHIIMAIbHBIE CUJIbl. CBsI3b pabOTHI HEOTEHIIUATBHBIX
CHUJI C 'BMEHEHUEM MEXAHUUYECKOW SHEPTUU CUCTEMBI TEN. 3AKOH COXPaHEHUS
MEXaHUYECKON SHEPIUH.

VYripyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckre YCTpPOWCTBA U TNPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOMED,
NPYKWHHBIA MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBUXKEHUE.

[lepexon MOTEHIMAIBHON YHEPTUU B KHHETHYECKYIO U 00paTHO. Yuenuueckuii

9Kcnepumenm, 1abopamopisle padomel VIyueHne abCoOTHO HEYIIPYToro

yaapa ¢ MOMOILBIO IByX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThI CHIIBI C U3BMEHEHUEM MEXaHWYECKOW PHEpruu Tela
Ha [IPUMEpPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MonekynsapHas (pu3uka u TEpMOAMHAMUKA.

Tema 1. OCHOBBI MOJIEKYIISIPHO-KUHETUYECKON TEOPUHU.

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUM M MX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. udbdysus. Xapakrep ABUKEHUS U
B3aMMOJICMCTBHS YaCTHI] BelecTsa. Moaenu cTpoeHus ra3oB, )KUJIKOCTEW U TBEPABIX TEI
1 00BbCHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelieid. Macca u pa3Mepbl MOJIEKYI.
KonnuecTo Bemectra. [locrossHaass ABoraapo.

TerutoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkama temmneparyp
Lenbcus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYJISPHO-KUHETUYECKOM
TEOPHUH WIEATBHOTO raza. AOCONIOTHAs TEMIEpaTypa KaKk Mepa CpeHe KMHETHYECKON
SHEPruM TEIUIOBOrO JBMXKeHMs yactull ra3a. lllkana temneparyp KensBuna. ['a3oBbie
3aKoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. 3akon Jlansrona. M3ompoiiecchl B
UjicaIbHOM Ta3e ¢ MOCTOSIHHBIM KOJMYEeCTBOM BelecTBa. [ paduueckoe npeacraBiecHue
U30ITPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

TexHUuecKkue yCTpONCTBA U MPAKTUIECKOE TPUMEHEHHUE: TEPMOMETP, OapOMETP.
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Jlemoncmpayuu

OnBITHI, TOKA3BIBAIOIINE AUCKPETHOE CTPOCHHE BEIIECTBa, (hoTorpaduu MOJIEKYIT
OpraHUYECKUX COCOUHEHHII.

OnbIThl 10 U PY3UH KUKOCTEH U Ta30B.

Mozenb OpOyHOBCKOTO JBUKEHHS.

Mogens onbrta lTepHa.

OMBITHI, I0KA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aUMOJICUCTBUS.

Mogenb, WITIOCTpUPYIOLIAs MPUPOAY JABIEHHUS ra3a Ha CTEHKHU COCyaa.

OnbITel, WUIIOCTPUPYIOIIME YpPaBHEHUWE COCTOSHUS ~ HMJACAJIbHOIO  Trasa,
U30IPOLECCHI.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol

OmnpeneneHue Macchl BO3/1yXa B KJIACCHOM KOMHATe Ha OCHOBE U3MEpPEHU 00bEMa
KOMHAaTbI, JABJICHUS U TEMIIEPATypbl BO3yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEKTy TTapaMeTpaMU COCTOSTHUS pa3peKEHHOTO rasa.

Tema 2. OCHOBBI TEPMOAUHAMUKH.

TepmoanHamMuueckas cucTeMa. BHYTpEeHHSI DSHEprus TEpMOIMHAMUYECKOU
cucTeMbl M cnocoObl e€ u3meHeHus. KomumuecTtBo TemnoTel W pabora. BHyTpeHHs
SHEPrusi OJIHOATOMHOTO HJI€albHOTO Ta3a. Buabl Terionepeaayu: TEIIONPOBOIHOCTD,
KOHBEKIIUS, U3Ty4eHUE. YelbHasl TIIOEMKOCTh BelllecTBa. KoauyecTBO TEMIOThl Opu
TeIJIonepeaaye.

[Tonsitue 06 anuadbarHom nporecce. [lepBbiii 3akoH TepMoauHaMuKU. [Ipumenenue
NEepBOro 3aKOHa TEPMOJMHAMHMKU K wu3ompoueccaMm. [paduueckas uHTepHpeTanus
paboTHI raza.

BTtopoii 3akoH TepmonuHamuk. HeoOpatuMocTh po1ieccoB B MPUPOJIE.

TemoBble MamuHbl. [IpuHIUIBI TelcTBUS TEMIOBBIX MammH. [IpeoOpa3zoBanus
SHEPrUu B TEIUIOBLIX MamnHax. KoappuimeHT none3noro qeHcTBUS TEMIOBON MAIlIUHBI.
Hukn Kapuo u ero xo3puIMEHT MOJE3HOTO ACHCTBUA. DKOJIOTMYECKUE MPOOJIeMbl
TEIIOPHEPTETHKMU.

TexHUUecKHre yCTpOUCTBA U NMPAKTUYECKOE TPUMEHEHUE: JIBUTATENIb BHYTPEHHETO
cropanusi, OBITOBOW XOJIOAWJIBHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEH HEprUuM Tejia MPU COBEPIICHUU pabOThI: BBUIET MPOOKU
13 OyTBUIKM MOJ JACHCTBHEM CXKATOro BO3JyXa, HarpeBaHue 3(upa B JATYHHOU TpyOKe
yTEM TpeHHUs (BUICOIEMOHCTPAIIHS).

W3MmeHeHne BHYTPEHHEH SHEPTUH (TeMIIepaTyphbl) Teja Mpu TeIuionepeaaye.

OnpIT M0 aAabaTHOMY PaCIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mognenn mapoBoi TypOWHBI, JBUTATEIs BHYTPEHHETO CTOpaHMs, PEAKTHBHOTO
JIBUTATEIIS.
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Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne yebHON TETNIOEMKOCTH.

Tema 3. ArperarHbie cocTOssHHS BeecTBa. Da30oBbIe MEPEXO/BbI.

[TapooOpa3zoBanue u konaeHcauus. Mcnapenue u kunenue. AOCONOTHas U
OTHOCHTEJIbHAS BIAXKHOCTh BO31yXa. HackllieHHbIN map. YaeapHas TEIioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JTaBJICHUS.

Teépnoe Teno. Kpucramiueckue v aMop@Hbie Teina. AHU30TPOINHS CBOWCTB
kpuctaiuioB. JKungkue xkpucraminel. CoBpemeHHble Marepuansl. llnaBinenue U
KpUCTaJUIM3alus. YieiabHas Teriora miasnenus. Cyonumanus.

YpaBHEHuUE TEII0BOTO OaiaHca.

TexHnueckne YCTpOWCTBA W TPAKTUYECKOE TMPUMEHEHUE: THUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOTYUYEHUS] COBPEMEHHBIX MATEPUAIIOB, B TOM
YUCJIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiiCTBa HACHIIIIEHHBIX MAPOB.

Kunenuve npy noHWKEHHOM JaBJICHUH.

CnocoObl u3MepeHust BIAXKHOCTH.

Habmronenue HarpeBaHus U IJIABJICHUST KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpalus KpUCTaioB.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomol

N3mepenne OTHOCUTENBbHON BIAXKHOCTH BO3AyXa.

Paznen 4. DnekrpoauHaMuKa.

Tema 1. Dnexrpocraruka.

Onektpuzanus Ten. DNEKTpUUYECKui 3apsia. JBa BUIa 3IEKTPUUECKUX 3apSIIOB.
[TpoBoaHMKH, AMAIEKTPUKA W TOJYHNPOBOJHUKU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO
3apsaa.

B3aumopeiicteue 3apsinoB. 3akoH Kynona. ToueuHblid 37IEKTPUYECKUR 3apsii.
Dnekrpuueckoe noiie. Hanpssk€HHOCTD AnekTpruyeckoro nois. [IpuHuun cynepno3uuuu
ANEKTPUYECKUX TToNeH. JIMHUY HANPsSKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

PaGora cun snekrpocrarnueckoro mois. [lotenmuman. Pa3HOCTH MOTEHITMAIOB.
[IpoBOmHMKM ¥ JAUDJIEKTPUKA B DIIEKTPOCTATUYECKOM Tone. JudnmeKkTpudeckas
POHUIIAEMOCTb.

OnekTpoéMKOCTh. KonaeHcarop. OJEKTPOEMKOCTh TIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOTO KOHAEHCATOpa.

TexHnuecknue yCTpOHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: BIIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTpOCTaTHMuecKash  3aluTa, 3a3eMJICHHE  JJIEKTPONpPUOOpOB,
KOHJEHCATOp, KOMMPOBAIbHBIN anmnapar, CTpyWHbIN IPUHTED.

Jlemoncmpayuu

YCTpPOUCTBO M IPUHLMII JEUCTBUS AIEKTPOMETPA.
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B3anmonencTBue HadNEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3aPSKECHHBIX TEIL.

[IpOBONHMKH B 3JIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTuieckast 3aluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCaTopa OT IUIOIIAJU IUIACTHH,
PacCTOSTHUA MEXAY HUMH U IUJICKTPUYECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOTO KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MmepeHne MeKTpOEMKOCTH KOHIEHCATOPA.

Tewma 2. [IoCTOAHHBIN dIEKTPUUECKAN TOK. TOKH B Pa3JIMYHBIX CPEIaAX.

DJEKTPUYECKUN TOK. YCIIOBHS CyLIECTBOBAHUS NIEKTPUUECKOro ToKa. MIcTOUHNKN
Toka. Cuna toka. [[oCTOSHHBIN TOK.

Hanpsoxenne. 3akon OMa 7151 y4acTKa LETH.

DJEKTPUYECKOE  CONPOTUBJICHUE.  YIEIBHOE  CONPOTHUBIICHHE  BELIECTBA.
ITocnenoBarensHOE, TapalIEIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.

PaGora anexTpudueckoro Toka. 3akoH J[oyns—JIenma. MonHOCTE 37EKTPHUIECKOTO
TOKA.

DNEKTPOABMKYILASL CWJIA U BHYTPEHHEE CONPOTHUBIICHHE MCTOYHMKA TOKA. 3aKOH
Owma 11151 oHOM (3aMKHYTOM) anekTpuyeckoi nenu. KopoTkoe 3aMbikaHue.

DJeKTpOHHAS] MPOBOAUMOCTD TBEPABIX METAJUIOB. 3ABUCUMOCTb CONPOTUBICHUS
METAJIOB OT TeMIiepaTypbl. CBEPXIPOBOAUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBONCTBA IEKTPOHHBIX ITy4KOB.

[TonynpoBoauuku. CoOCTBEHHAs! U IPUMECHAsSI TPOBOUMOCTD IOJIYIIPOBOIHUKOB.
CaoiictBa p—n-niepexoaa. IlomynpoBonHUKOBBIE TPUOOPHI.

DOnexkTpuyeckuii  TOK B pacTBOpax M  pacIuiaBax AIIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs JUCCOLUALUsA. DIEKTPOIIU3.

DnexkTpuyeckuil Tok B razax. CamoCTOsATENbHBIM U HECAMOCTOATEIBHBIN pa3psi.
Mounnus. [Tnazma.

TexHuyeckne yCTpoOMCTBA U MPAKTHYECKOE PUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKHU TOKa, 3JIEKTPOHAIPEBaTENIbHbIE MPUOOPHI, JIEKTPOOCBETUTEIBHBIE
npuOOpbl, TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBId  JUOJ, TEPMHUCTOPBl U
(b oTOpEe3UCTOPHI, MOTYIPOBOTHUKOBBIN AUO/, TaTbBAHUKA.

Jlemoncmpayuu

M3mepeHne cuiibl TOKa U HalPsKEHUS.

3aBUCUMOCTb COIPOTUBIICHUS LIUIMHIPUYECKUX ITPOBOAHUKOB OT JUJIMHBI,
IJIOMIAM TOTIEPEYHOI0 CeYeHMs U Marepuana. CMenaHHOe COEAUHEHUE IPOBOTHHUKOB.

[Ipsmoe  u3MepeHMe  ANIEKTPOABWXKYIIEH cuibl. KopoTkoe — 3ambIkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.
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3aBUCUMOCTD CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB AIIEKTPOJIUTOB.

HckpoBoii paspsia M IpOBOAUMOCTb BO3AYyXa.

ORHOCTOPOHHSSI MPOBOJAUMOCTD JUO/A.

Yuenuueckuii skcnepumenm, nabopamopusie pabomel VIzyuenue

CMEIIAaHHOTO COETMHEHUS PEZUCTOPOB.

W3MmepeHne 53IeKTPOABHKYIIEH CHJIBI HMCTOYHHMKA TOKa W €ro BHYTPEHHETO
CONPOTHUBJICHHUS.

HaGmonenue anekrpoinusa.

Paznen 4. DnekTpoiuHaMUKa.

Tema 3. MarautHoe nosie. DJI€KTPOMAarHUTHAs UHIYKIUS.

[TocTrositHHBIE MarHuThl. B3anMoAeicTBHE MOCTOSHHBIX MAarHUTOB. MarHutHoe
nosie. Bexktop MarHuTHOM MHAYKUWH. [IpuHOMN Cynepno3WlMM MAarHUTHBIX MOJIEH.
JInHMKM MarHUTHOM MHAYKUKK. KapTrHa TMHUN MarHUTHON MHAYKIMHU TOJI TOCTOSTHHBIX
MarHuTOB.

MarnutHoe moJjie MPOBOAHUKA ¢ TOKOM. KapThHa NMHUN WHIYKIIMU MAarHUTHOTO
NOJISI ITTMHHOTO IPSIMOTO TPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO IIPOBOJ-HUKA, KATYIIKH
¢ TokoM. OnbIT Opcrena. BzanmonencTBiue NpoOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib U HalpaBJICHUE.

Cuina Jlopenna, e€ MOAy/b U HalpaBlieHHUE. [[BHKeHUE 3apsiKEHHON 4acTUIBI B
OJTHOPOTHOM MarHuTHOM ToJie. Pabora cunel Jlopenna.

SIBneHne AIEKTPOMArHUTHOW MHAYKIMHU. [I0TOK BEKTOpa MarHMTHOW WHIYKIIMH.
DNEeKTPOABHUKYIIAS CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe »snekTpuueckoe moje. IJIEKTPOABUAKYINAS CWia HHAYKIUUA B
MIPOBOJAHUKE, ABMKYLIEMCS MTOCTYNATEIBbHO B OAHOPOIHOM MarHUTHOM IIOJI€.

ITpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJIGHME  CaMOUHAYKIMU.  OJIEKTPOJABIKYILAs  CHja
CaMOMHAYKIHH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHUueckne yCcTporcTBa M MPAKTHUYECKOE MTPUMEHEHHE: MOCTOSSHHBIE MAarHUTHI,
ANEKTPOMArHuThl,  AJEKTPOABUIATENlb,  YCKOPUTEIM  DJIEMEHTApHBIX  YaCTHII,
WHIYKIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MATHUTHBIM TOJIEM.

JluHuM UHAYKIMYA MArHUTHOTO TIOJISL.

B3anmonernicTBue AByX MPOBOIHUKOB C TOKOM.

Cuiia Amnepa.
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JenictBue cuibl JIopeHia Ha MOHBI DJIEKTPOIUTA.

SIBieHUE SIIEKTPOMATHUTHON UHAYKLUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHJIBI MHAYKIUH OT CKOPOCTH HM3MEHEHUs
MarHuMTHOTO ITOTOKA.

SIBeHNE CaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul VI3yuenue

MarHUTHOTO ITOJISI KaTyIIKH C TOKOM.

HccnenoBanne neiCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sABICHUS 2IEKTPOMAarHUTHOW MHTyKIIHH.

Paznen 5. KoneGanus v BOJHBI.

Tema 1. MexaHn4ecKue U 2IEKTPOMArHUTHBIE KOJIeOaHusI.

Konebarenbnas cuctema. CBoOOHBIE MEXaHUYECKUE KoeOaHus. ['apmonnyeckue
konebanusd. I[lepuon, yacrora, ammmtyga u ¢asza konedbanuil. [IpyXKUHHBIA MasTHHK.
Marematudeckuii MasTHUK. YpaBHEHUE TrapMOHUYECKuX koneOanuil. [IpeBpaienue
SHEPTUH MPU TAPMOHUYECKUX KOJICOAHHSIX.

KonebarenbHblil koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B U/I€AJIEHOM
KOJ1€0aTeIbHOM KOHType. AHAJOTUsl MEXKIY MEXaHMYECKUMHU U 3JIEKTPOMAarHUTHBIMU
konebanuamu. Dopmyna Tomcona. 3akoH COXpaHEHHMs] DJHEPIMM B HUACAIBHOM
KoJIeOaTeIbHOM KOHTYPE.

[IpencraBineHne o 3aTyxarolMX KojeOaHUsAX. BBIHYXJIEHHbIE MEXaHMYECKHE
koseOanus. Pezonanc. BeiHyX1€HHbBIE 3JIEKTPOMAarHuTHbIE KOJIEOAHHUS.

[lepemenHslil Tok. CUHYCOUATIBHBIN IEPEMEHHBINA TOK. MOLITHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYJHOE U JIEWCTBYIOLIEE 3HAYCHHUE CUIIbI TOKA U HAIPSKEHHUS.

Tpancdopmarop. [IponsBoacTBo, nepeaada u NOTpedICHUE FNEKTPUUECKON
SHEPIrUU. DKOJIOTMYECKUE PUCKH IIPU IPOU3BOJACTBE NIEKTpOodHEPrun. Kynbrypa
MCII0JI30BAHMS DJIEKTPOIHEPTUU B IOBCEAHEBHOM KU3HHU.

TexHn4eCcKkHne yCTpOUCTBA U MPAKTUYECKOE IPUMEHEHHE: IIEKTPUUECKUN 3BOHOK,
reHepaTop NEPEMEHHOrO TOKA, JIMHUM 3JIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KojieOaTebHOM cHCTEMbl (NPYXUHHBIA WM
MaTeMaTH4eCKUIl MAsITHUK).

HaOntonenue 3aryxaroniux KojaeOaHuu.

HccnenoBannue CBOMCTB BBIHYKACHHBIX KOJICOaHUH.

HaOntonenue pezoHanca.

CBOOOIHBIE 3TIEKTPOMATHUTHBIE KOJIEOAHHUS.

OcnworpaMMbl  (3aBUCMMOCTH CHUJIBI TOKa M HANpsDKEHUsT OT BPEMEHH) Jis
AIIEKTPOMArHUTHBIX KOJICOAHUH.
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Pezonanc mnpu  mocnegoBaTeNbHOM — COSAMHEHHHM  PE3UCTOPA,  KaTyLIKH
WHJIYKTUBHOCTU U KOHJIEHCATOPA.

Monenb TMHAN IEKTPONEpEAAYN.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomol

HccnenoBanre 3aBUCMMOCTH TEPHO/Ia MAJIbIX KOJIeOaHMii Tpy3a Ha HUTH OT JTHHBI
HHUTH U MACCHI Tpy3a.

HccnenoBaHne MEpeMEHHOTO TOKA B LEMHM W3 MOCJEI0BATEIBbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTyIIKHA U PE3UCTOPA.

Tema 2. MexaHU4YeCKHE U AIEKTPOMAarHUTHBIE BOJIHBI.

MexaHnudyeckue BOJIHBI, YCIOBHS —pacnpoctpadHeHus. Ilepumon. Cxopocth
pacnpocTpaHeHus U ITMHA BOJIHbL. [lonepednsie u mpoaosbHbie BosiHbL. HTEepdepenus
U TUPPaAKIUs MEXaHUUYECKUX BOJIH.

3Byk. CrxopocTs 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEKTPOMarHuTHHIE BOJHBI. YCJIOBUS HW3JIYYEHHS] DIIEKTPOMAarHUTHBIX BOJIH.
Bzaumuass opuenranust BektopoB E, B, v B snmekTtpomarHutHOM BoiHe. CBOWMCTBa
AIIEKTPOMArHUTHBIX BOJH: OTPaKEHUE, MpeJoMIICHUEe, Moisapu3anus, IUQpakius,
unTepdepenius. CKopocTb AMEKTPOMArHUTHBIX BOJIH.

[[Ixana »IEKTPOMArHUTHBIX BOJH. [IpuMeHEHHE HIEKTPOMArHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpyHLMIBI pagUOCB3U U TelleBUAeHUA. Pagnonokanus.

DJEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOLIEH CPEIbI.

TexHnueckne yCTpPOWCTBA M IPAKTHUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIBTPa3BYKOBasl [IMATHOCTHKA B TEXHUKE MW MEAULMHE, pajaap,
paauoNnpuEMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

O6pazoBaHue U pacopOCTPAHEHUE MTONEPEUHBIX U TPOJOJIbHBIX BOJIH.

Konebimomeecs Teno Kak UCTOYHUK 3BYKa.

HaGironenue orpaxeHus M NpeJoMIIEHU MEXaHUYECKHUX BOJIH.

HaGmonenue nateppepeHinu u qudpakimm MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGinronenue cBs3u rpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJOW U YaCTOTOM
KOJIeOaHU .

HccnenoBaHue CBOWCTB JJIEKTPOMATHUTHBIX BOJIH: OTPAXEHUE, IPEIOMIICHHUE,
noJisipu3ans, tudpakius, HHTepepeHIus.

Tema 3. OnTuxka.

['eomeTpuueckas ontuka. [ IpsmonnHeitHoe paclipoCTpaHEHHE CBETA B ONTHOPOIHOU
cpene. JIyud cBera. ToueuHbIN UCTOYHUK CBETA.

OtpaxeHne cBeTa. 3aKOHbl oTpaxeHus cBera. llocTpoeHue wuzo0pakeHHil B
IJIOCKOM 3€pKajie.
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[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIOTHBIN IMOKa3aTelb
npenoviieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. IlpeaenbHBI  yroa IOIHOTO
BHYTPEHHETO OTPAKEHHUSI.

HMucnepcust cBera. CloxHBIN cocTaB 6emoro ceera. LIger.

Cobuparomie u paccenBaromue JuH3bl. ToHkas nuH3a. oKycHOE pacCTosHUE U
OnTHYeCKas cuja TOHKOW nuH3bL. llocTpoeHune wu3o0pakeHUN B COOHMpAIOIUX U
paccenBarommx JnH3ax. DopMyia TOHKOM JIMH3BI. YBEIUYEHHE, 1aBAEMOE JTMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. UaTepdepeniius cBera. KorepeHTHbIE MCTOYHHUKHU. YCIIOBHS
HAOMIONEHNsT MAaKCUMYMOB M MUHUMYMOB B WHTEp(EPEHIIMOHHON KapTUHE OT ABYX
CHUH(A3HBIX KOTEPEHTHBIX HCTOUHUKOB.

Hudpakuus ceera. JudpakumonHas pemeérka. YcnoBue HaOMIONEHUS TJIaBHBIX
MaKCHMYMOB TIpH MaJI€HUU MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIHUOHHYIO PEIIETKY.
[Tonspuzanus ceera.

TexHnueckue YCTPOMCTBA H IIPAKTHYECKOE IIPUMEHEHUE: OYKH,

Jyma, ¢poToanmapar, TPOESKIIMOHHBIN anmnapat, MUKPOCKOTI, TE€JIECKOI, BOJOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEHIETKA, TIOJSPOU/I.

Jlemoncmpayuu

[IpssMONMHENHOE pAacHpPOCTPAHEHWE, OTPAXKEHUE U MPEIOMIIEHUE  CBETA.
OnTuyeckue npuoOpHI.

[TonHOE BHyTpEHHEE OTpakeHUe. Mozienb CBETOBOA.

HccnenoBanue cBOMCTB U300paKeHUM B JIMH3aX.

Monenu MUKpOCKOTa, TEJIECKOTA.

Habmonenue nntepdepeHnn cBera.

Hab6monenue nudpaknum cBera. Habmonenne

JVCIIEPCHUH CBETA.

[TonyueHne cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonyuenue criekTpa ¢ MOMOIIBIO TUGPAKITUOHHOMN PEIIETKH.

Habnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

M3mepenue rmoka3aTess IpeioMIICHUs CTEKIIA.

HccnenoBanue cBOMCTB U300paKeHUM B JIMH3aX.

Habmonenue aucnepcuu cBera.

Pasznen 6. OcHOBBI cienMaibHOM TEOPUH OTHOCUTEIBHOCTH.

['paHulbl MPUMEHUMOCTH KJlacCM4ecKkol MexaHuku. IlocTymarel cnenuanbHOU
TEOPUU OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTh MOZYJIS CKOPOCTHM CBETa B BaKyyMe,
IPUHLUAI OTHOCUTEIIBHOCTH DWHIITEHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHME BPEMEHU U COKpAILLEHUE
JUTUHBI.
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DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b MaccChl € JHEPTUEN U UMITYJIBCOM PEJSITABUCTCKON YaCTULIbI. DHEPTUS TTOKOS.

Paznen 7. KBanToBas gusuka.

Tema 1. DnemMeHThl KBAHTOBOUM ONTHUKU

®otonsl. Popmyna Ilnanka cBs3u >Hepruu (HOTOHA C €ro YacTOTOW. DHEprus u
UMITyJbC (hOTOHA.

OtkpeiTe u wuccnenaoanne (oroddpderra. Ombite A.I. CromeroBa. 3akoHBI
doroadpdekra. VYpaBHenue OuHmTerHa I (otorddexra. «KpacHas rpaHunay
dhotorddexra.

JlaBnenue ceera. OnwiTel I1.H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHnueckue YCTPOICTBA U MPAKTHYECKOE IPUMEHEHHUE!

dboTosnemMeHT, PoToaTUNK, COTHEUHas OaTapesi, CBETOAHO.

Jlemoncmpayuu

®oTto3¢deKT Ha yCTaHOBKE C IIMHKOBOW TJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO ¢oTodddekra.

Ceeroauon.

Conneunas Oarapes.

Tema 2. CTpoeHue aroma.

Mognenr aroma Tomcona. OmbiTel Pesepdopma mo paccessHuio o -9acTwil.
[Tnanerapnas monens atoma. [loctynarst bopa. znyuenue u noromienue ¢pOTOHOB MPH
MEpPEXO/IE AaTOMA C OAHOTO YPOBHS SHEPTUM Ha Apyroi. Buael ciekrpoB. CrieKTp ypoBHEN
SHEPIruM aToMa BOAOPOJA.

BonHoBBIe cBolicTBa yactull. Bomubel ne bpoitnsa. KoprnyckynsipHO-BOJHOBOM
Iy aJIU3M.

CHoHTaHHOE U BBIHYXXJICHHOE U3ITy4YEHUE.

TexHnueckne yCTpouCTBAa U NMPAKTUYECKOE MPUMEHEHHUE: CIEKTPAJIbHBIA aHAIU3
(cexTpocCKoIl), Jiazep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsiTa Pezepdopra.

OrnpeneneHue JIMHBI BOJIHBI JIa3epa.

HaOntonenue nuHeRyaThiX CIEKTPOB U3ITyYCHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomol

HaOnronenue nuHeHyaToro crexkrpa.

Tewma 3. ATomHOE SAPO.

OKCIEPUMEHTHI, JIOKa3bIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITHI Pesepdopna mo onpeaeneHno cocraBa paguoakTUBHOTO
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uznyuenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nyudeHus. Bausaue painoakTHBHOCTH
HA JKMBBIEC OPTaHU3MBI.

OtkpeiTHE TpoTOHa H HeWTpoHa. Hykimonnas wmonens sapa IeizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tomnsl.

Anbda-pacnaa. DIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaj. ['amma-usnyueHue.
3aKOH paJrOaKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cumbl. JledekT Macchl sapa.

Snepnbie peakunu. /lenenne u cunTe3 sAaep.

SAnepnsiit peaktop. TepmosinepHsbiii cuuTe3. [IpoGnemMbl U MEPCIIEKTUBBI SASPHOMN
DHEPreTUKU. DKOJOTUUYECKHUE aCIIEKTHI SIIEPHON IHEPTETHKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTto/p1 HAOMIONEHUS U PETUCTPALIUU AIEMEHTAPHbBIX YACTHII.

dynaameHnTanbHble B3auMozeiicTBusl. EqMHCTBO (pu3nyeckoil KapTHHBI MUPA.

TexHnueckne yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHUWE: JO3UMETp, Kamepa
BuiibcoHa, simepHblil peakTop, aToMHas boMoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnwle pabomwl ccnenoBanue

TPEKOB YacTHil (110 TOTOBBIM (hoTorpadusim).

Paznen 8. DneMeHTH aCTPOHOMUU U ACTPOPUIUKH.

Otamnbl pa3BUTHS acTpoHOMHUHU. [IpHknanmHOEe M MHUPOBO33PEHUYECKOE 3HAYEHUE
aCTPOHOMMH.

Bun 38€3nH0r0 HeOa. Co3Be3ausl, SpKue 3BE3/1bl, JIAHEThI, UX BUAUMOE JBUKEHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua v 3BE311. 3BE3bI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMma «CIEeKTPAJIbHBIA KIaCC — CBETUMOCTbY.
3BE3/1bI MIABHOM MOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «MAacca — CBETUMOCTbY» ISl 3BE3]T
IJJaBHOM  MOCJIEAOBATENbHOCTU. BHyTpeHHee crTpoeHue 3BE3M. CoBpeMEHHbIE
MIPEICTABICHUS O IPOUCXOKICHUU U 3BoOIMU CoNHIA U 3BE3/. DTallbl )KU3HU 3BE3].

Mineunbiii [Tyt — nHama [amaktuka. Ilonoxkenue u aBuxkeHue CosHIa B
lanaxktuke. Tunbl ranaktuk. Paguoranmaktuku U KBasapbl. UEpHbIE AbIpbl B sapax
rajakTUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa606:1a. Pazoeranne rajgakTuk.
Teopus bonpiioro B3peiBa. PENMKTOBOE U3ITyUECHUE.

MacmrabHas cTpykrypa BeenenHoii. MeraranakTuka.

Hepeménnsie mpoOiemMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus

HaOmronenuss HEBOOPYKEHHBIM [JIa30M C HCIOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUM JIJIS1 OTIPEAEIICHHS MOJI0KEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO J1aTy:
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OCHOBHbIE c03Be31s1 CEeBEPHOIo NOMYIIAPUS U SIPKUE 3BE3/BI.

HaGntonenus B teneckon JlyHsl, minanet, Miieanoro I[lyTu.

O0o0uiaroiee NOBTOPEHHE.

Ponb pusuku m acTpOHOMUN B SKOHOMHUYECKOH, TEXHOJIOTHIECKOU, COITUATLHOU H
ATUYECKON cdepax AesSTEILHOCTH 4YeNOBEKa, POJIb U MECTO (PU3UKU M aCTPOHOMHH B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, poJib (U3MYECKO Teopur B (POPMUPOBAHUU
npencTaBieHud 0 (U3MYECKOW KapTHMHE MHUpa, MEeCTO (PU3UYECKON KapTUHBI MHpa B
o011eM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUNA O PUPO/IE.

MexnpeaMeTHbIe CBSI3H.

N3yyenne kypca ¢u3nku 0a30BOro YpOBHS OCYIIECTBISIETCS C YUYETOM
COJIEPKATEIBHBIX MEXKIIPEIIMETHBIX CBSI3el C KypcaMu MaTeMaTUuKH, OMOJIOTHH, XUMUH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvie nowsamus, CBA3aHHbIE C HW3YYEHHUEM METOIOB HAYyYHOI'O
MO3HAHUS: SBICHUE, HAyYHBIM (akT, TUNoTe3a, (puuveckas BEJIMYMHA, 3aKOH, TEOPHS,
HaOIIOIeHNE, SKCTIEPUMEHT, MOJIETTUPOBAHIE, MOJIEIb, U3MEPEHHE.

Mamemamuxka: pelieHue CUCTEMbl YpaBHEHUM, JIMHeWHas (QyHKIUA, mapadora,
runepOoia, X rpa@uKyd U CBOWCTBA, TPUTOHOMETPUYECKHE (PYHKIIMU: CUHYC, KOCUHYC,
TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl U UX
IIPOEKIIMM Ha OCH KOOPAMHAT, CJOXEHHE BEKTOPOB, IPOU3BOJIHBIC JIIEMEHTAPHBIX
GYHKIUN, MPU3HAKY TIOJ00US TPEYTOIHHUKOB, OTIPEEICHIE TIOMAIH INTOCKUX QUTYP H
o0bEMa Tell.

buonocusa: mexanmdeckoe ABUKEHHE B JKMBOM mpupone, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OpPraHU3MOB (BUABI TEIJIONEPENauu, TEIIOBOE pPAaBHOBECHE),
AIIEKTPUYECKUE SBJICHUS B KUBOM MPUPOJIE, IIEKTPUUECKUE SIBJICHUS B )KUBOU MPUPOJE,
KoJieOaTeNbHbIE  JIBUXKEHUS B KUBOM MPUPOE, ONTHUECKHUE SIBICHUS B )KUBOW MPUPOJIE,
NEUCTBUE pAIMAllMA HA KUBBIE OPTraHU3MBI.

Xumus: TACKPETHOE CTPOCHHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUJIOBbIE CBOWCTBA TBEPIBIX TEJ, MKUJIKOCTEW U Tra3oB,
AIIEKTPUYECKUE CBOWMCTBA METAJUIOB, 3JIEKTPOJMTHUYECKAS AUCCOLMALNS, TaJIbBaHUKA,
KPUCTAJUTMYECKasl CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI 00pa30BaHMS KPUCTAJUTUYECKON
PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

4. TemaTn4yeckoe NUVIAHMPOBAHKE YUYeOHOI0 MpeAMeTa, B TOM YHCJIe C Y4eTOM
pado4eil NporpaMMbl BOCIIMTAHUS €

YKazaHuEM KoJIn4eCcTBa 4aCcoB, OTBOJAMMBIX HAa OCBOCHME KaK/I0# TeMBbl.

Buapl yaeGHoi#

No HanmenoBanue pa3nenoB U TeM
NesITeIbHOCTH
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1 ®du3uKa - Hayka 0 mpupoje. MeTosibl Hay4dHOTrO MO3HAHMS.
2
2 Ponb u MmecTo puszuku. 2
Pasnen 1. Mexanuka
3 MexaHn4yecKoe ABM)KEHUE U €r0 OTHOCUTEILHOCTD. + 2
4 | XapaKTepuCTUKN MEXaHUYECKOTO ABUKECHUS. + | 2
5 PaBHOMEpHOE NTPAMOJIMHEMHOE ABUKEHHE. + 2
6 .
PaBHOYCKOpEHHOE MPSIMOJIMHENHOE JIBH)KCHUE. 2
7 | Jlabopamopnaa paooma Nel «V3mepeHune yCKOpeHHUs]
CBOOOIHOTO MTaJICHUSIY. 2
8 JIBH>KEHUE 110 OKPYKHOCTH
9
Ilpakmuueckoe 3anamue Nel Peuienue 3amad mo Teme
«MexaHnyecKoe IBUKEHHUEY. 2
10 | B3aumoneiictBue tei. [lepBbiii 3akoH HproToHA. 2
11 | 3akonsl HptoTOHA. 3aKOH BCEMUPHOI'O TATOTEHUS. 2
12 | Cuna ynpyroctu. Bec tena. + 2
13 | Cuna TpeHus. + 1
Jlabopamopnasa paboma Ne2 «Vzydyenune ocoOeHHOCTEH
CUJIBI TPEHUSY. 1
14
Ilpakmuueckoe 3anamue Ne2 PeuieHue 3anad 1o Teme
«3akonbl HetoToHaY. 2
15 | Ummynbe. 3aKkOH COXpaHEHHS UMITYJIbCA. + 2
16 | Jlabopamopnas paboma Ne 3 «13yuenue 3akoHa
COXpaHEHUs UMITYJIbCAY. 2
17 | Pabora cuisbl. + | 2
18 | MomHOCTb. + 2
19 | Kunernueckast ¥ moT€HIMAIbHAS SHEPTHSL. + 2
20 | 3akOH COXpaHEHUS SHEPIHUH. + 2
21 | Ilpakmuueckoe 3anamue Ne 3. Penienue 3a1ad o reme
«3aKOHBI COXpaHEHUS 2
22 | MexaHU4eCKHUE KOIeOaHusl. +
23 | MexaHn4YeCcKHUe BOJHBI. +
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Ilpakmuueckoe 3anamue Ne 4 Pemienue 3aiad 1o reMe
«MexaHnueckue KonebaHus U BOJTHBD)
Konmponwvnasa paboma Nel o teme «MexaHUKa

Pasznesa 2. Mouieky/sipHasi pu3uKa U TEPMOIAMHAMUKA.

25 | OcHoBueie  mnonoxenuss MKT wu ux +
OTIbITHBIE 00OCHOBAHUS. 2
26 | ArperarHble cocTosiHus BeulecTBa. Pa3zoBele mepexoabl. | + | 2
27 | UneanpHEIN ras. 2
28 | AOcomoTHas TeMIeparypa. 2
29 | YpaBHEHHUE COCTOSHUS UACATBHOTO ras3a. ['a3oBbie +
3aKOHBI. 2
30 | Jlabopamopnaa padoma Ne 4 «OnpeneieHue Macchbl
BO3/lyXa B KAOMHETE)
31 | CBoiicTBa KUIKUX TEI. + 2
32 | Jlabopamopnas  paboma N 5  «M3mepeHue| +
OTHOCHUTEJIbHON BIAKHOCTH BO3AYyXay.
33 | BuyTpeHHss S5HEPTUA U CITOCOOBI €€ N3MECHEHHS. + 2
34 | Temonepenaya. + 2
35 | IlepBoe Hauano TEPMOJUHAMUKH. 2
36 | TerioBEIE ABUTATEIIN. + 2
37 | Ilpakmuueckoe 3anamue Ne 5 Peuienuie 3a7a4 1o TemMe +
«IIepBoe Hayano TepmoanHamuku. KIT/[ TernoBoit
MAaIIUHbBD.
Pasnen 3. dnekTponnHamMuka.
38 | DnexTpuueckoe B3aUMOJEHCTBUE. 3aKOH COXpaHEHus| +
ANIEKTPUUECKOTO 3apsa. 3akoH KynoHa. 2
39 | DnexTpuyeCcKoe MoJie U €T0 XapaKTEPUCTUKH. + | 2
40 | [IpoBOAHUKH U AUAJICKTPUKH. + 2
41 | DnexrpoeMkocTb. KoHeHCcaTOPBHI. + | 2
42 | IloCTOSHHBIN IEKTPUYECKUIN TOK. + 2
43 | DnexrpoaBuxkKyIas cuia. 3akoH OMa Jj1sl OJTHOM LeTH. 2
44 | DNEeKTpUYECKUU TOK B METAJIJIAX, JIEKTPOJIUTAX. + 2
45 | DnexTpuuecKHil TOK B ra3ax, B BaKyyMe. + | 2
46 | I[lonmynpoBOJHUKH 2
47 | DnexTpuuecKUil TOK B IOIYIIPOBOJAHUKAX. + | 2
48 | Jlabopamopnas paboma Ne 6 «UccnepoBanue | +
3aBHCHMOCTH HaIPsDKEHUS Ha MOJI0CAaX MCTOYHMKA TOKa
OT CHJIBI TOKA B IIETIH»
49 | Jlabopamopnaa pavoma Ne 7 «3mepenne J1C u +

BHYTPCHHETO COITPOTUBJICHUA HCTOYHUKA TOKaA»
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50

Ilpakmuueckoe 3auamue Ne 6. Pemienue 3aia4 mo teme
«ITocTosTHHBIN AIEKTpUYECKHUI TOK. 3aKoH Omay

51 | MaruutHoe noste. Cuita Ammiepa.
52 | JelicTBrEe MAarHUTHOTO TIOJIS HA JBUKYIIHICS 3apsil.
53 | DneKTpOMarHuTHasA UHAYKIHUS.
54 Ilpakmuueckoe 3anamue Ne 7 PerieHue 3aa4 1o TemMe
«Cuna Amniepa. Cuina JlopeHua»
55 | Jlabopamopnas paboma Ne 8 «VccnenoBanue sBICHUS
3IEKTPOMAarHuTHOU UHAYKUUW» Konmpononasa paboma
Ne2 o Teme
«DNEeKTPOMHAMUKAY
56 | DneKTpoMarHUTHBIC KoJeOaHusI.
57 | llepemennbrii  Tok. IIpomsBomcTBO, nmepemada ©
MOTPeOICHHUE TIEKTPOIHEPTUH.
58 | DIEeKTpOMAarHUTHOE TOJIE.
59 | DneKTpOMarHUTHBIE BOJIHBI.
60 | lxana AJIEKTPOMArHUTHBIX H3JIYy4YEHUH U
UX MPUMEHEHHE.
61 | Cxopoctb cBeTa. OTpakeHUE CBETA.
62 | IIpenomnenue cBera.
63 | [lonHOE BHYTpEHHEE OTPAKECHHUE.
Jlabopamopnaa  paboma Ne 9  «OmnpeneneHue
MOKa3aTells MPEIOMIICHUS CPEIbD»
64 | OnTudeckue mpuOOpHI.
65 | Jlabopamopnaa pavboma Ne 10 «VccnenoBanue CBONWCTB
M300paKEHUI B JIMH3aX)»
66 | UaTepdepenmus u qudpaxius cBeTa.
67 | Hucnepcus cser. [lonsipusanus cera.
Pa3nen 4. OcHOBEI crenuaJLHOMI
TEOPUM OTHOCHTEJIbHOCTH.
68 | Ilpunuun OTHOCUTEJIBHOCTU  ODHIITEWHA.
DHeprusi 4aCTHUIIbI.
Pazgen 5. KBantoBas ¢usuka. ®uznka aroma H
aTOMHOIO siApa.
69 | Ksantel. ®oTosddexr.
70 | Monenu CTPOEHUS aroMa. JIuHeN4JaThII
CIIEKTP BOAOPOJA.
71 | Crpoenue atoMHoOro siapa. M3oronsl. SnepHele cuibl.
72
SnepHble peakiuu. fnepHas HEpreTuKa.
73 | DneMeHTapHbIE YaCTHUIIBI.
Pa3gen 6. Ctpoenne BeesieHHOM.
74 | 3akoHBI GUHKH 11 00BICHEHUSI KOCMUYECKHX OOBEKTOB.

CoHeyHas cucTeMa.
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75

T"anmakTuka. DBomronusa BeeaeHHoii.

76

DK3aMeH.

4.1 IlpuxkaagHoil MOIYJIb
N3yueHne yueOHOTO MpeaMeTa OpraHu30BaHo B (opMe MPAKTHUIECKOM MOATOTOBKU
10 CJCAYIOIINM TEMaM:

No | Tema yueOGHOTO MpeaMeTa 1o Koin-Bo Bun yuebnoii
/1 nporpaMmme Tema sausris 4acoB NesITeIbHOCTH
1. | Mexanuka «M3yuenne  ocobOeHHOCTEH 2 JlaGoparopHas

CHJIBI TPEHUS pabota
2. | MonexynsapHas ¢pusnka u CBolicTBa KUAKUX TEN. 2 YPOK
TEPMOJMHAMUKA
3. | MonekynspHas ¢pusuka u «HccnenoBanue 2 JlabopartopHas
TePMOJIMHAMUKA OTHOCHTEJIBHOM BIQXKHOCTHY. pabora
4. | DIeKTpOoaAMHAMUKA «HccneqoBaHue 3aBUCUMOCTH 2 JlaGopatopHas
HampsDKeHWST  Ha  TOJIOCax pabora
MCTOYHHKA TOKA OT CHJIBI TOKA B
Len»

5. YCJIOBUA PEAJIM3ALIMA YYEBHOI'O ITPEJIMETA

5.1. TpeO6oBaHMsA K MUHMMAJIbHOMY MATEPHAIbLHO-TEXHHYECKOMY

o0ecneYeHnIo

Peanuzanust mporpaMMbl yyeOHOro mpeameTa TpeOyeT Hamuuus Y4eOHOTo
KabuHeTa QpU3uKH, J1abopaTtopun (PU3NKU.

Crneunanu3upoBaHHas MeOeb U CUCTEMbI XPAHEHUS

OcHoBHOE 000pyI0BaHUE

Cron maboparopHbIi AEMOHCTPALIMOHHBIHI

2

OrueTyumuTenb

OcHoBHOE/Jl0TIONHUTENBHOE BapUaTUBHOE 000PYI0BaHHE

3.

CTon yyeHHueCKHii 1a00paTopHBbIii

4

Croiiku 11 XpaHEeHUs!

TexHuueckue cpeacTBa
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JlomoTHUTENPHOE BapuaTUBHOE 000PYI0BaHUE

5.

[InaHieTHBIA KOMIBIOTED (JULIEH3UOHHOE MTPOTPAMMHOE
obecrnieueHue, 00pa3oBaTesIbHbI KOHTEHT, CUCTEMA 3aIlUThI OT
BPEIOHOCHON UH(POPMALIIH)

JlaGoparopHo-TexHOJIOrHYecKkoe 00opyaoBaHue (11abopatopHoe 000pyI0BaHKE,

npuOOpkI, HAOOPHI [JIs1 SKCIEPUMEHTA, HHCTPYMEHTHI)

OcHoBHOE 000pyIOBaHKE

6. [Mudposas nadboparopust o GU3MKe IS yIUTEIs

7. [Hudporas nadboparopus no Gpusnke AJ1si yueHUKA

8. Bechol Texnuyeckue ¢ pazHOBeCcaMu

9. Kommuiekt 117151 1a00paTopHOro MpakTUKyMa 1Mo ONTHKE

10. Kommuiekt 17151 1a00paToOpHOTo MPAaKTHUKyMa 10 MEXaHHUKE

10. Kommuiekt 17151 1a00paTopHOro MpakTUKyMa 10 MOJIEKYIISIPHON
bu3MKe 1 TEPMOTUHAMHUKHU

" KoMruiekT 17151 1abopaTopHOTo MpakTUKyMa o 3JIEKTPUUYECTBY (C
TeHEPaTOPOM)

12. AmmnepmeTp J1abopaTopHbIit

13. BonbT™eTp nmaboparopHbIii

14. TepmomeTp nmabopaTopHbIi

JleMoHCTpaIoHHOe 000pyI0BaHUE U TPHUOOPHI

JlonoaHUTENbHOE BapuaTUBHOE 000pYyI0BaHHE

15.

biiox nmuTaHus peryampyemsbiin

16.

['enepartop 3ByKOBOM
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17. ['urpomeTp (IcuUXpomeTp)

18. JIlnHaMoOMeTp IEMOHCTPALIMOHHBIN

19. CTONHK NOIBEMHBIN

20. [IITaTB AEMOHCTPAIMOHHBIN (HU3NUECKUN

JleMoHcTpalmoHHble Tprubopsl. MexaHuka

JlonoaHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

21. HaGop neMoHCTpanrOHHBIN IO MEXaHUYECKUM SIBIICHHUSIM
21. HaGop neMoHCTpanroOHHbIN IO MEXaHUYECKUM KOJICOaHUSIM
22. Habop neMoHCTpalilnOHHBIN BOJTHOBBIX SIBICHUIN

JleMoHcTpatonHbie mpubopsl. MosekymsipHas ¢pusnka

JlonoaHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

23.

Habop neMoHCTpalimoHHbBIN O MOJIEKYSPHON (PU3UKE U TETIIOBBIM
SBJICHUSIM

JleMoHCTpalMoHHbIEe TPUOOPHI. DJIEKTPOJUHAMUKA U 3BYKOBBIE BOJHBI

JlonoaHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

24. KamepToHbl Ha pe30HAHCHBIX SIIITUKAX

75 KomrmuiekT npuOopoB U NpUHAATIEHKHOCTEHN 1JIs1 JEMOHCTPALIUU
' CBOWMCTB 3JIEKTPOMAarHUTHBIX BOJIH

26. KoMIuiekT rnpoBogoB

27. Marsur 1yroodpa3Hblit

28. MarsuT noja0coBOi JEMOHCTPALIMOHHBIN

29. Maiuna snexkrpodopHas
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30. Habop 1eMoHCTpalimoHHbIHN 110 TOIYIIPOBOJAHUKAM
31. Habop 1eMoHCTpallmoHHBII 10 TOCTOSIHHOMY TOKY
32. Habop 1eMOHCTpallMOHHBIH 110 3JEKTPOAUHAMUKE
33. Habop nns neMoHCTpalu MarHUTHBIX TOJIeH

34. Habop nns neMoHCTpanuu 3MeKTpUUeCcKUX moJei
35. Tpauchopmarop y4ueOHbIN

36. [Tanouka cTeKIIIHHAS

37. [Tanouka »60HUTOBAs

38. Crpenkyu MarHUTHbIE HA IITaTUBAaX

39. CynTaH 3J1eKTpOCTaTU4e CKUMA

40. DJIEKTPOMArHuT pa3oopHbIit

JleMoHcTpatonHbie Tpubopsl. ONTUKA U KBAaHTOBAsI PU3KKa

JlonoaHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

41. HaGop neMoHCTpanrOHHBIN IO TEOMETPUIECKOM ONTHKE
42. Habop neMoHCTpalimoHHbIN O BOJTHOBOW ONTHKE

43. CrneKTpOoCKOI AByXTPYOHBIH

44. Habop ciekTpanbHbIX TpyOOK ¢ HCTOUHUKOM MTUTaHUS

I[GMOHCTpaHI/IOHHBIC y‘IC6HO-HaFJI}I,ZIHBIC mocoous

JlonoaHUTENbHOE BapuaTUBHOE 000PYI0BaHUE

45, KoMIuiekT HaIAIHBIX TOCOOUH JUISA ITOCTOSSTHHOTO UCIOJIb30BAHUS
46. Kommiekt nmoptpetoB i opopmiieHus kKabuHeTa
47. KomrmiekT 1eMOHCTpallMOHHBIX YUeOHBIX TaOJIHUI

O6opynoBaHue 1a00paHTCKOM KaOuHeTa (GU3UKH

OcHoBHOE 000pyIOBaHKE
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48. Crout yuuTens ¢ AIyKaMu JUIsl XpaHSHUs Ui TyMOOn

49, Kpecno yuurens
50. [Ixad nms xpaHeHUs y4eOHBIX TOCOOUM
51. Cucrema xpaHeHHs TaONUIl U TJIAKaTOB

Texnuueckue cpeacTBa oOyueHHUs: MEPCOHATBHBIA KOMIBIOTEP, MYIbTUMEIUNHBIN
IPOEKTOP.

5.2. UudopmanumoHHoe odecnevyeHune
Nudopmarnmonnoe odecrieueHue 00yueHus: CONEPKUT MEPEUCHb PEKOMEHTyEeMbIX
y4eOHbIX H31aHuil, IHTepHEeT-pecypcoB, TONOJHUTENBHON JTUTEPATYPHI.

OCHOBHBIE UCTOUHUKH

1.  Msxumes, I . ®wusuka. 10 knacc. ba3zoBsiil 1 yrimyOneHHBIA YPOBHU: YUYEOHUK
i obmeodpazoBarenbHbix opranuzanuiit / I. S. Mskumes, b. b. byxosues, H. H.
Corckwuil. - 7-e u3a. - M. : IIpocsemenue, 2020 . - 432 c. : ui.

2. Msxkues, I. 1. ®usuka. 11 knacc. ba3oBbiii 1 yrimyOaeHHBIN YPOBHU: YUCOHUK TSI
obmieoOpa3oBatenbHbix opranusanuii / I. . Mskumes, b. b. bByxosnes, B. M. Hapyrus.
- 7-e u3n. - M. : IIpocsemienue, 2020. - 432 c. : uin.

JonoaHnTe IbHbIE HCTOYHUKH
1. ®uzuka. [Toypounsie pazpaborku. 10 knacc. Caypos 0. A.

2. ®wuzuka. 10 xkmacc. Dnexkrponnoe npusoxenue (DVD) k yueOnuky Msikumesa ["51.,
byxosneBa b.b., Corckoro H.H. (mox pex. [Tapdentrenoit H.A.)

3. ®usuka. Paboune mporpammsbl. 10-11 xmacc. ba3oBblii u yrmyOnéHHBIA YPOBHHU.
[Ilatanuna A.B.

4. ®wusuka. [loypounsie pazpadotku. 11 kiacc. Caypos HO.A.

5. ®usuka. 11 knacc. Dnekrponnoe npuioxkenue (DVD) k yuebnnky Msikumesa I"51.,
byxosnesa b.b., Uapyruna B.M. (nox pex. [lapdentberoit H.A.)

6. ®dusuka. YrryoneHusiil yposens. 10 kitacc. Metoauueckoe nocodue. [llatanuna A. B.

7. ®uzuka. YrnyoneHHsiil ypoBeHb. 11 knacc. Mertonuueckoe nocodue. [llaranuna A. B.
8. Jmutpuena B.®. ®usuka ais npodecchii U creruaibHOCTeH TEXHUYECKOTO PO UIIS:
y4eOHUK 711 00pa30BaTeIbHBIX YUPEKICHUH cpel. pod. obpasoBanus. — M., 2014.
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9. KaceanoB B.A. UnmoctpupoBannblit atiiac o gusuke: 10 kmacc.— M., 2010.

Ilepeuenb UHTEpHET-pECYypCOB

1. www.fcior.edu.ru (PenepanbHblii LEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX
pecypcoB).

2. wwww.dic.academic.ru (Akagemuk. CloBapu U SHIUKIOTICANN ).

3. www.booksgid.com (Books Gid. DnekrponHast 6ubaroreka).

4. www.globalteka.ru (ImoGanrteka. I'mobanpHas 6ubIMOTEeKa HAYYHBIX PECYPCOB).

5. www.window.edu.ru (Equnoe okHO qocTyna Kk 00pa3oBaTeIbHBIM pecypcam).

6. www.st-books.ru (JIyumias yueOnast mureparypa).

7. www.school.edu.ru (Poccuiickuii o00pa3oBaTenbHBIM mopTan. JlOCTYIMHOCTD,

Ka4eCcTBO, YO PEKTUBHOCTD ).

8. www.ru/book (OnexTpoHHass OMOIMOTeYHAs CUCTEMA).
9 www.alleng.ru/edu/phys.htm (O6pa3oBareabHbIC pecypcbl  MHTepHeTa
duzuka).

10.  www.school-collection.edu.ru (Equnas xomnekus muppoBbIX 00pa30BaTEIbHBIX
pecypcoB).

11.  https//fiz.1september.ru (yueOHO-MeTOnMUecKas razeta « OU3NKa).

12.  www.n-t.ru/nl/fz (HobeneBckue naypearst o Gu3HKe).

13. www.nuclphys.sinp.msu.ru (Aaepnas ¢dusuka B Untepuere).

14.  www.college.ru/fizika (ITonroroBka k EI'D).

15. www.kvant.mccme.ru (Hay4HO-TOMYASPHBIN (U3UKO-MaTEMAaTUYECKUN KypHAaI
«KBaHTY).

16.  www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAy4YHBIM >KypHaJ TUISt
Monozaexu «Ilyts B HayKy»

6. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA YYEBHOI'O
HPEIMETA

KoHTpob 1 o1ieHKa pe3ysibTaToB OCBOEHUS! YUEOHOI0O MpeAMETa OCYILECTBISAETCS
MPENoJaBaTeieM B XOJI€ CTApPTOBOM JMAarHOCTUKHM, TEKYIIEM M TEeMaTH4eCKOU
JUArHOCTUKU (YCTHOTO OMNpOca, MPOBEICHUS MPAKTUYECKUX 3aHATUH, J1aOOpaTOPHBIX
3aHATHI, MUCHMEHHBIX KOHTPOJBHBIX PabOT, TECTHUPOBAHUS), a TAKKE B pPe3yibrare
BBITIOJIHEHUS 00Yy4arOIIMMUCS WHANBUYAJIbHBIX 3aJaH, POEKTOB, UCCIIETOBAaHUM.

B cooTBeTcTBHM ¢ y4eOHBIM TUTAHOM MPOMEKYTOYHAS aTTECTAIUsS M0 yIeOHOMY
penMeTy TpeaycMoTpeHa B (opme 3adera ¢ OIEHKOW. JIJisi KOHTPOJS W OIICHKH
pE3ybTaTOB OCBOEHHS Y4eOHOTO MpeaMeTa pa3padoTaH (HOHI OIEHOYHBIX CPENICTB.

Pesynbrarel 00yueHus: pacKpbIBalOTCs Yepe3 yCBOSHHBIE 3HAHUSI U TPUOOPETEHHBIE
YMEHUS1, HapaBJICHHbIE HA (OPMUPOBAHUE OOITUX KOMIIETEHIUH.
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Pe3yabrarsl 00y4yeHust @DopMbI U METObI KOHTPOJISI M OLlEHKH
(mpeaMeTHBIE) Ha YPOBHE yUEOHBIX pe3y1bTaToB 00y4YeHH s
JEUCTBUN

BBenenue u
Ymenus MTOCTaHOBKH Lfeneﬁ JICATENBHOCTH, | _ QpoHTAIBHBIHA OIPOC.
IUTAHUPOBAHUS ~ COOCTBEHHOM AEATENBHOCTH MU | _ poropye  KaueCTBEHHBIX
JOCTHKEHHUSI TOCTaBJICHHBIX €€, MpeaBUACHUS
BO3MOXKHBIX PE3yJbTaTOB ATUX JIEUCTBUI, OpraHU3alun KOHquCTBeHHHXvBaHaq'
CAMOKOHTpONSL M OLEHKHM TOMYUEHHBIX pe3ynsTatos. | - AHAMBAIYATbHBIN OMPOC.
Pa3BuTie CHOCOGHOCTH SCHO M TOYHO M3nmarath cBou | - OLEHKA BBIIOIHCHHS JOMAIIHETO
MBICITH, JIOTUYECKH 0OOCHOBBIBATH CBOIO TOUKY 3pEHUs, | 3aJaHMsL.
BOCIIPUHHUMATh u aHAJIU3UPOBATh MHEHHUS
co0eceTHMKOB, MTPHU3HABas MIPABO JPYroro 4eJoBeKa Ha
uHoe MHeHue. [IponsBenenue namepeHus Gpusnueckux
BEJIMYMH, W  OLEHKAa TpaHUlbl MOTPEIIHOCTEN
usMmepeHuid. [IpencraBnenue rpaHuibl NOTPEIIHOCTEN
U3MEpPEHHH NP MOCTPOCHUU IPa(UKOB.
YMeHue BBICKAa3bIBaTh THUIOTE3bl ISl OOBACHEHUS
HAOJTIOIaeMBIX SIBICHU.
YMmenue npeagararb MOJIEIU SBICHUN.
Yka3zaHue rpaHull IPUMEHUMOCTH (PU3NISCKUX 3aKOHOB.
W3noxeHne OCHOBHBIX IIOJIOXKEHUH  COBPEMEHHOH
Hay4YHOW KapTUHBI MUpA.
[IpuBenenne npuMepoB BIUSHHUS OTKPHITUH B (pU3HKE HA|
IIPOrpecc B TEXHUKE U TEXHOJIOTUH MPOU3BOJICTBA.
Hcnonb3oBanue MuTepHeTa a1 moucka nHdopmManuu
Kunemaruka u
[IpencraBieHne MEXaHUYECKOTO  JBIKEHUS  Tela | _ DpOHTAIBHBII OIPOC. 3azad4,
YPaBHCHUSMH 3aBUCHMOCTH KOODIAMHAT U HPOCKUUCH | | porenme KkadecTBCHHEIX
CKOpPOCTH OT BPEMEHH. N —
[IpencraBineHne MEXaHUYECKOTO  JBUKCHMS TCJIEI PO ECCHOHATDHOOPHEHTHPOBAHHBIX
rpadukamMu 3aBUCUMOCTH KOOPAMHAT W TPOEKIHen saad.
CKOpOCTH OT BpeMeHu. OmnpenesneHne KOOpAMHAT .

. - ManuBuayaneHBI onpoc.
IPONJEHHOIO IyTH, CKOPOCTH M YCKOpPEHHUsS Teja Io
rpapuKaM 3aBHCUMOCTH KOODAMHAT M IPOEKLUi | OneHKa BRITOHEHM AOMAITHErO
CKOPOCTH OT BpeMeHH. OmpeneneHue KoopauHar | -oAAHHA. 5
NPOI/IEHHOTO TyTH, CKOPOCTH M yCKOpeHHs Tena mo | -~ OUCHKA BHITIOTHEHHS NPOBEPOTHOH
YpPaBHEHUSM 3aBHCHUMOCTH KOOpDAMHAT W TIPOCKIUH paboTsL.
CKOPOCTH - TectupoBanue 1o Teme.

31



oT BpPEMEHH. [IpoBeneHne cpaBHUTEIHHOTO
aHaJIM3a paBHOMEPHOTO U PaBHONIEPEMEHHOTO
JIBMOKCHUI.

VYKkazaHue  UCHOJIb30BaHUS MOCTYNaTeIbHOTO |
BpAILlaTeIbHOTO IBYKEHUM B TEXHHKE.

[IpuobOperenne ombiTa pabOTHl B TPYIIE C BBIMOTHEHUEM
Pa3TUYHBIX COIMAIIBHBIX POJICH.

Pa3zpaboTka BO3MOXXHOW CUCTEMBI JCHCTBUN U KOHCTPYKITUN
JUTSE DKCTIEPUMEHTAIBHOTO OIpPENeIeHUs KUHEMaTHUeCKIX
BEJIMUHH.

[IpencraBnenue nHpopMa O BUIaX ABMKEHUS B BUE
TaOJINIIBI

- OneHuBaHme OTYETOB o
BBITMIOJTHEHUIO MPAKTUYECKUX PaboT.

- OueHuBaHue OTYETOB o
BBITIOJIHCHUIO JTAOOPATOPHBIX PadoT.

- [IpesenTanus pedeparos.

3aK0oHBI COXpAHEHUS B MEXaHHUKe

[IpuMeHeHne 3aKoHa COXPaHEHUSI UMITYJIbCA J1J1s1 BBIYMCIICHUS
M3MEHEHHUI CKOPOCTEN TE MPHU UX B3aUMOICHUCTBUSIX.
N3mepenne paboThl CHJII W HM3MEHEHHE KHUHETHYECKOU
SHEPIUH Tea.

Boruncnenne pa®oThl CUJI M W3MEHEHHS KHHETHYECKON
SHEPIUH Tea.

Brluucnenue noreHuanbHOU SHEPIUU Tel B
rPaBUTALOHHOM IOJIE.

Onpenenenre NOTEHIMATLHON SHEpPruu YIIpyTO
ne(OopMHUPOBAHHOTO TeJa M0 U3BECTHOW AepopMaIiu u
JKECTKOCTH Telna.

[IpuMeHeHue 3aKkOHA COXpAHEHUsI MEXaHUYECKOU JHEPIUU

IIPU pacyeTax pe3ybTaroB B3aMMOICHCTBUU Tell
IPABUTALMOHHBIMU CWJIAMU U CUJIAMH YIIPYTOCTH. YKa3aHue
TPAaHMI] IIPUMEHUMOCTHU 3aKOHOB

MEXaHUKH.  YKa3aHue Y4eOHBIX TUCHUIUIMH, TIPU
U3Y4YCHUHU KOTOPBIX UCIIONb3YKOTCS 3AKOHBI COXPAHECHUS

Peiienne xaueCTBEHHBIX U

KOJINYECTBEHHBIX 33124,
npo¢eCcCHOHAIbHOOPUEHTHPOBAHHBIX
3a/1a4.

NupuBuyansHbIA OnIpocC.

@pOHTAIBHBIN ONPOC.
OI.[GHKa BBIIIOJIHCHUA JOMAIITHETO

3aIaHusl.

O1eHKa BBITOIHEHHSI TPOBEPOYHON

paboThI.

- OueHnBaHNE OTYETOB 110 BBHITIOJIHECHUIO
MPAKTUYECKUX PadoT.

- OueHunBaHNE OTYETOB 110 BBHITIOJIHEHUIO

nabopaTopHBIX paboT. - OueHuBaHue

BBITTOJTHEHHSI KOHTPOJIBHOW PaOOTEHI.
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OCHOBBI MOJIEKYJISIPHO KMHETHYECKOM TeOpuu
BrinonHeHne 3KCepUMEHTOB, CIyXalluX JUIsi 000CHOBaHUS
MoJIeKyIsipHO-kuHeTnueckoit Teopun (MKT).

Pemienue 3amay ¢ NpUMEHEHHEM OCHOBHOTO YpaBHEHHS
MOJIEKYJISIPHO-KMHETHYECKOW Teopuu Tra3oB. OmnpeneneHue
MapaMeTpoB BeLIECTBA B Ta3000pa3HOM COCTOSIHUM Ha
OCHOBAHUU yPaBHEHUSI COCTOSIHUS UJI€AJIbHOTO Ta3a.
OmnpeneneHue mnapaMeTpoB BeIIECTBA B Tra3o000pazHOM
COCTOSIHUM U TPOUCXOMSIIUX MPOLECCOB MO rpadukam
zagucumoctu p (T), V (T), p (V).

DkcnepuMeHTanbHoe ucciegopanue 3apucumoctu p (T), V
(), p (V).

[IpencraBnenue B Buae rpadikoB N30XOPHOTO, U300apHOTO
U M30TEPMUYECKOrO TPOIECCOB. BpluncieHne cpegHen
KMHETUYECKOW PHEPrHU TEIUIOBOTO IABMKEHHS MOJIEKYJ IO
M3BECTHOM TeMIlepaType BELIECTRA.

BrickaspiBaHue TUTIOTE3 7151 OOBSICHEHUS HAOII0TaeMbIX
SIBJICHUU.

VYka3zaHue rpaHui] IPUMEHUMOCTH MOJENHU «HUAeabHbIN a3
u 3akoHOB MKT

OpoHTaTBHBIN OIMPOC.

Pemienne kauecTBEHHBIX U
KOJIMYCCTBCHHBIX 3a/Ja4,
po¢eCCHOHATBEHOOPUEHTHPOBAHHBIX
3ajay.

NuauBuyansHbIN Ompoc.

OreHKa BBIMOJIHEHUS JOMAIIHETO
3aJ1aHus.

O1nieHKa BBIOJIHEHHS TPOBEPOYHOM
paboTHI.

TectupoBanue no teme. - OLieHUBaHUE
OTYECTOB I10 BBIITOJIHCHHUIO
MPaKTUYECKUX padoT.

OCHOBBI TEPMOAMHAMMKH
I/I3Mep CHHUC KOJIN4YE€CTBA TCIJIIO0ThI B
nporieccax Terionepeiadn.

@pOHTAIBHBIN ONPOC.
Peiienne xaueCTBEHHBIX U
KOJIMYECTBEHHBIX 3a71a4,

Pacuer komMyecTBa  TEIUIOTHI, HEOOXOAMMOIO IS

OCYIIECTBIICHHUS 3aJIaHHOTO TpoLiecca ¢ TeIIonepeaadyei.
Pacuer m3meHeHuss BHYTpEHHEH SHEpruu Teji, paboThl U
NEepeJaHHOTO KOJIMYECTBA TEIUIOTHI C HCIOJIb30BaHUEM
MEePBOT0 3aKOHA TEPMOJIMHAMUKHU.

Pacuer o

paboThl, COBEPIIEHHOW Ta3oM, rpapuxy
3aBucuMoctu p (V).

Brruncnenue paboTel raza, COBEpUICHHOW NMPH W3MEHEHUU
COCTOSIHUS 11O 3aMKHyTOMY MKIy. Beraucnenune KIIJ npu
COBEpILIEHMH Ta30M paboThl B TMpoueccax HW3MEHEHHUs
COCTOSIHMS 110 3aMKHYTOMY LIMKILY.

OObsicHEHHEe MPUHLUIOB JEHCTBHUSI TEMJIOBBIX MAalIHH.
HemoHcTpanst  ponu  (GU3MKA B CO3MaHUU U
COBEpPUICHCTBOBAHUM TEIUIOBBIX JBHrarened. HMsnoxenue
CYTH JKOJOTMYECKUX TMpoOsieM, OOyCIIOBIEHHBIX paboTON
TEIUIOBBIX JBUTATENIEN U NPEUIOKEHUE IYyTH UX PELLIECHUS.
VYkazanue IpaHull IPUMEHUMOCTHU 3aKOHOB
TEPMOJMHAMUKH. YMEHHE BECTH [MAJOl, BBICIYIINBATh
MHEHHUE OINOHEHTA, y4aCTBOBaTb B IUCKYCCHH, OTKPBITO
BBIPAXKaThb U OTCTaNBaTh CBOIO TOYKY 3PEHUS.

VYkazaHue y4eOHbIX AMCHUIUIMH, MPHU H3YYCHHH KOTOPBIX

UCTIONB3YIOT yueOHbIi MaTepran « OCHOBBI TEPMOIUHAMKID.

npo¢eCCHOHAIEHOOPUEHTHPOBAHHBIX
3ajad.
NupuBuyansHbIA Oonpoc.
O11eHKa BBITTOHEHHSI JOMAIITHETO
3aJlaHusl.
OreHKa BBIMTOJHEHUS TPOBEPOYHOMN
paboTHI.
TectupoBanue o Teme. - OrieHuBaHUE
OTYETOB IO BHITIOJIHEHUIO
MPaKTUYECKUX padoT.
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CBoiicTBa NapoB, :KUAKOCTeH, TBEPABIX TeJl

N3mepeHne BIa)KHOCTU BO3LyXa.

Pacuer  komuuecTBa  TEIIOTBI, HEOOXOIUMOIO  JUIs
OCYILIECTBIIEHUS Ipolecca Mepexosia BElIecTBa U3 OIHOIO
arperaTHOro0 COCTOSIHUS B JIpyroe. OJKCIHEPUMEHTAIBHOE
UCCIICIOBAHNE TEMJIOBBIX CBOMCTB BELECTBA.

[IpuBenenne npUMEpPOB KAMWIUISPHBIX SBICHUA B OBITY,
IPUPOJIE, TEXHUKE.

HccnenoBanre MEXaHUYECKUX CBOMCTB TBEPABIX TEIL
[Ipumenenne GU3NYECKUX MOHATUNA M 3aKOHOB B y4yeOHOM
Mmarepuaie npogeccuoHaIbHOTO XapakTepa. Mcrnons3oBanue
WntepHera g moucka uHpopManuu o pa3paboTKax u

@pOHTAIBHBIN ONPOC.

Perrenre kaueCTBEHHBIX U

KOJIMYECTBEHHBIX 3a]1a4,
npo¢eCCHOHAIEHOOPUEHTHPOBAHHBIX
3ajad.

NupuBuyansHbIA Oonpoc.

O1cHKa BBINOIHCHHS JOMAIIHETO

3aJ]aHUS.

O1eHKa BBITTOTHEHUS TPOBEPOUHOM

paboThI.

TectupoBanue no teme. - OLieHUBaHUE

OTYCTOB I10 BHIITOJIHCHHUIO

OPUMEHEHHUSX COBPEMEHHBIX TBEPABIX M  aMOp(HBIX

71a00paTOPHBIX paboT.
MaTepHUaoB.
DJIeKTPOCTATHKA - OpoHTANIBHBIN OMpoC.

Brrancienune cuir B3auMoASHCTBUS TOUSUHBIX
AIIEKTPUUECKUX 3aPSI0B.

Brruncnenue Hanps>KeHHOCTH 3JIEKTPUUYECKOTO TOJISI OTHOTO
1 HCCKOJIBKHX TOYCUYUHBIX BHGKTpI/I‘IeCKI/IX 3ap;1;[013.
BI:I‘-II/IC.HeHI/Ie IIOTCHIIMaJia BHGKTpI/I‘ICCKOI‘O II0JIA OAHOIO U
HECKOJIBKUX TOYEUHBIX AEKTPUUCCKUX 3apsaaoB. M3meperue
Pa3HOCTH MOTEHITNAJIOB.

N3mepenne sHeprum 3IEeKTPUIECKOTO OIS 3apSHIKEHHOTO
KOH/IEHCaTopa.

Brruncienue sHepruu IIEKTPUUIECKOTO OIS 3apsHIKEHHOTO

KOH/IEHCaTopa.
Pa3paboTka mmaHa W BO3MOXHOW CXEMbl JACHCTBUU
AKCIIEPUMEHTAILHOTO onpeneneHus AIIEKTPOEMKOCTHU
KOHJEHCAaTopa U  JIUAJICKTPUYECKOM  MPOHUIAEMOCTH
BCII[CCTBA.

Perienrie xaueCTBEHHBIX U

KOJIMYECTBEHHBIX 3aa4
podeCcCHOHATFHOOPUEHTHPOBAHHBIX
3ajad.

NupuBuyansHbI onpoc.

OlLieHKa BBIITOJIHEHHS JOMAIIHETO

3aJ]aHMS.

OreHKa BBITTOJHEHUS TTPOBEPOYHOMN

paboThI.

TectupoBanue o teme. - OLieHNBaHUE

OTYETOB I10 BEHIITOJIHEHUIO

MPAKTUYECKUX PadoT.

O1ieHMBaHNE OTYCTOB IO BEIITOJIHEHHUIO

J1abopaTOPHBIX PadoOT.

HpOBeI[eHI/Ie CPaBHHUTCIBHOI'O0 aHAJIM3a I'PaBUTALIMOHHOI'O0 U
SJICKTPOCTATUYCCKOTO MOJICH.
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IHocTosiHHBII TOK

N3mepenre MOUIHOCTH 3JIEKTpUUYECKOro Toka. M3mepenue
OJIC 1 BHYTpPEHHETO CONPOTUBIICHUS] ICTOYHUKA TOKA.
BrinonHenue pacdyeroB Cuibl TOKAa M HAIPSDKCHUM Ha
y4acTKax JMEKTPUUECKUX eneH.

OObsicHEeHHE Ha TPUMEpPE DIICKTPUUYECKOW IenH C JIByMS
ucrounukamu Toka (D/IC), B KakoM ciyyae HMCTOUYHUK
AIIEKTPUYECKOH SHEpruu paboTaeT B pexrMe TeHeparopa, a B
KakoM — B pexumme rnorpeburens. OmnpeneneHue
TEeMIIepaTyphbl HUTHU HaKaJIMBaHUSL. Usmepenne
AIEKTPUYECKOTO 3aps/ia AEKTPOHA.

Cusitue BOJIbTAMITIEPHOM XapaKTepUCTUKH IMofa.
[IpoBeneHne CpaBHUTENBHOTO aHAIN3A [TOIYITPOBOJHUKOBBIX
IMoA0B U TpuonoB. VMcronbs3oBanue MHTEpHETA I TTOMCKA
uH(pOopMaIu 0 MEPCIEKTUBAX pa3BUTHUsA
MOJIyITPOBOAHUKOBOM TEXHUKH. YCTAHOBKAa IMPUYUMHHO-
CIICICTBEHHBIX CBSI3€el

- [Ipe3enTanust ”HAMBUIYATHEHOTO
MIPOECKTA.

MarnurTHble siBJI€HHUS

N3mepenrie MHAYKIIMA MarHUTHOTO TTOJIA.

Breruncnenue cun, IEUCTBYIOIIMX HA MNPOBOJHUK C TOKOM B

MarHUTHOM IIOJI€.

Brruuciienne cuil, IEMCTBYIOIINUX HA AJIEKTPUUECKUN 3apsl,

JBIKYIIUICS B MArHUTHOM TI0JI€.

Uccnenosanue SIBJICHUU AIEKTPOMArHUTHOU
WHIYyKIHAH, CAMOUHIYKIUU.

Brluucnenue s3Heprum MarHuTHOTO TTOJISL.

OObsicHEHHE TPHUHIIUIA NEUCTBUA
anekrpoasurarens. OObICHEHHEe  TPHUHIINIA
NencTBUA reHepaTopa AEKTPUUECKOrO TOKa U

AIEKTPOU3MEPHUTEIBHBIX TPUOOpoB. OObsICHEHHE
MpUHLWIIA  JCHUCTBUA Macc-crekrporpada,

YCKOpHUTENEH 3apsyKEHHBIX YaCTHL.

OObsicCHEeHHE PO MArHUTHOTO TMOJdS 3€MJIM B JKU3HU

pacTeHuid, )KUBOTHBIX, YETIOBEKA.

[IpuBenenue NpPUMEPOB MPAKTUYECKOTO  MPUMEHEHUs
U3yYEHHBIX SIBICHUH, 3aKOHOB, MPUOOPOB, YCTPOKCTB.
[IpoBenenne CPaBHUTEIBHOTO aHam3a CBOICTB
SJICKTPOCTATHYCCKOTO, MarduTHOI'O n BUXPECBOT'O
3IEKTPUYECKUX TOJIEH.

OObsicHeHue Ha MPUMEPE MAarHUTHBIX SBJICHUM, TOYeMy
(bu3MKy MOXHO paccMaTpHUBaTh KaK METAIUCIUILINHY.

OpoHTaTBHBIN OIMPOC.

Penienne xauecTBEHHBIX U

KOJINYECTBEHHBIX 33124,
npo¢eCcCHOHAIEHOOPUEHTHPOBAHHBIX
3a/1a4.

NupuBuyansHbIA OonIpoc.
- Or1eHKa BBITOJIHEHUS TOMAIITHETO
3aJaHus.

O1eHKa BBITTOIHEHHSI TPOBEPOYHON

paboTHI.

- TectupoBanue no Teme. - OrieHHBaHNE
OTYETOB IO BHITIOJIHEHUIO
MPAKTUYECKUX PadoT.

- OreHrBaHNE OTYETOB 10 BBHIIOJIHEHUIO

J1abopaTOPHBIX PadoOT.
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Mexannyeckue KoJie0aHus

HccaenoBanue 3aBUCUMOCTH nepuozaa KOJIEOaHUI
MaTeMaTU4YECKOr0 MAasATHHKA OT €ro JJIMHBI, MacChl U
aAMIUTUTY/IbI KOJIeOaHHH.

HccnenoBanue 3aBUCUMOCTH Tepuojia KoieOaHu rpys3a Ha
IpY)KMHE OT €ro Maccbl U JKECTKOCTU IPYXKHUHBI.
Bouncnenune mepuoma  kojeOaHMM — MareMaTH4ecKOro
MasiTHUKAa [0 MW3BECTHOMY 3HAUEHHUIO €ro  JJIMHBL.
Brruncnenue mepuosna konebaHuil Tpy3a Ha MPYXKHUHE IO
M3BECTHBIM 3HAUEHUSIM €r0 MACChl U KECTKOCTHU IPYKUHBI.

OpoHTaTBHBIN OIMPOC.

Pemienne kaueCTBEHHBIX U
KOJINYECTBEHHBIX 3a]1a4,
po¢eCCHOHATBEHOOPUEHTHPOBAHHBIX
3a1a4.

NuauBuyansHbIN Ompoc.

O11eHKa BBINOIHEHUS JOMAIIHETO
3aJaHusl.

O1nieHKa BBIOJIHEHHS TPOBEPOYHOM
paboTHI.
- TectupoBanue 1o TeMe.

BbipaboTka HaBBIKOB  BOCIPUHUMATh, aHAJIM3WPOBATH,
nepepabaTeiBaTh W NPEABSIBIATH  HHPOpMAIMIO B
COOTBETCTBUHM C TIOCTaBJICHHBIMU 3amadamu. [IpuBeneHue
PUMEPOB aBTOKOJICOATEILHBIX MEXaHUYECKIX CHCTEM.

[IpoBenenue kiaccuduranuy KoueOaHu.

Yupyrue BoJIHbI

N3mepenne nmiavHBI 3BYKOBOM BOJHBI MO pe3yJbTaTaM
HaOmoneHni nHTEepdEepEeHITNU 3BYKOBBIX BOJIH. Habmonenune
U OOBbsICHEHHE SIBICHHM HHTeppepeHmnu u audpaxiuu
MEXaHUYECKUX BOJIH.

[IpencraBnenue obnacteil npuUMEHEHHs YAbTpa3ByKa U
MEPCIIEKTUBBl €T0 HCIIONb30BaHUS B PA3IMYHBIX 007TACTAX
HAyKU, TEXHUKU, B MEIUIIUHE.

WznoxeHnne CyTH SKOJOTMYECKUX NpoOIeM, CBA3aHHBIX C
BO3/ICICTBHEM 3BYKOBBIX BOJH Ha OPTaHHU3M UYEJIOBEKA.

- OneHuBaHNE OTYETOB I10
BBITIOJTHCHUIO MPAKTUYECKUX PabOT.

- O11eHMBaHUE OTYETOB MO
BBITIOJIHEHUIO JTAOOPATOPHBIX PadoT. -
[Ipe3enHTarust HIUBUTYaTLHOTO
MPOEKTA.
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DJIeKTPOMATHUTHBIE KOJIEOAHUSA
HabGmronenne ocuwimorpaMM TapMOHHYECKHX KoJieOaHUMN
CHUJIBI TOKA B LEH.
H3mepenune 31eKTpoeMKOCTH KOHIEHCATOPA.
W3MmepeHne NHyKTUBHOCTh KaTyIIKU.
HccnenoBanue SIBIEHUS AJNEKTPUYECKOTO PpPE30HAHCA B
MOCJIEA0BATEIbHON LIETIH.
[IpoBeneHne aHaoruu MKy GU3NYECKUMU BETUIHHAMH,
XapaKTePU3YIOIMIMMU MEXaHUYECKYIO U 3JEKTPOMArHUTHYIO
KOJIeOaTeNbHbBIE CUCTEMBI.
Pacyer 3HaueHM CHJIBI TOKA W HAINPSDIKEHUS HA JIEMEHTax
LEMU IEPEMEHHOTO TOKA.
WccnenoBanne mpuHIMIA JEUCTBHS  TpaHchopMaropa.
Hccnenosanue MpUHIIUIIA JNENCTBUS reLeparopa
MEePEMEHHOTO TOKA.
Hcnonp3oBanue MHTEepHETA 17151 TOMCKA HH(OpMAITUH O
COBPEMEHHBIX CIOCO0ax Mepeaayu IEKTPOIHEPTUH.
JIEKTPOMATHUTHBIE BOJIHBI
Ocy1ecTBieHne paaguonepenadn u

paguonpuema. MccnenoBanue cBOMCTB
AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOHMIIBEHOTO
TenedoHa.
Pa3BuTHE IEHHOCTHOTO OTHOILLIEHHUS K U3y4aeMbIM Ha yPOKax
¢bu3uk 00bEKTaM U OCBaMBAaEMbIM BHUIAM JESTEIbHOCTH.
OObsicHeHHE  TPUHIUIHUAIBHOTO  Pa3UYHsl  MPUPOJIBI
YIOPYTUX U 3J€KTPOMAarHUTHBIX BOJIH.
N3noxxeHne CyTH SKOJIOTHYECKHX MPOOJIeM, CBSI3aHHBIX C
AIIEKTPOMArHUTHBIMHU KOJICOAHUSIMU u BOJIHAMH.
OOBbsicHEeHUE POJTH AIIEKTPOMATrHUTHBIX BOJTH B COBPEMEHHBIX
uccieoBaHusax Beenennoi.

OpoHTaTBHBIN OIMPOC.
- Pemenue kauecTBEHHBIX U
KOJIMYCCTBCHHBIX 3a/Ja4,
npo¢eCcCHOHAIbHOOPUEHTHPOBAHHBIX
3ajay.
- UnauBuayanbHbIiA ONpoc.

OreHKa BBIMOJIHEHUS JOMAIIHETO

3aJ1aHus.

- OueHka BBINOIHEHUS TPOBEPOYHOMN
paboTHI.

- TectupoBanue 1o teme. - OLieHUBaHUE
OTYECTOB I10 BBIITOJIHCHHUIO
MPaKTUYECKUX padoT.

- OHGHI/IBaHI/Ie OTYECTOB I10 BBIITOJIHCHHUIO

1abopaTOpHBIX PadoT.
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IIpupona ceera

[IpuMeHenre Ha TOpaKTUKE 3aKOHOB  OTPAXEHHUS U

MPEJIOMJICHUS CBETA NP PEILICHUH 3a/1a4.

OrmpeziesieHUe CHEKTPalIbHBIX TPAHULl YyBCTBUTEIBHOCTH

YeJI0OBEUECKOro I1a3a.

VYMmeHue CTPOUTH U300paKeHUS TPEIMETOB,
JlaBaeMbIe JIMH3aMH.

Pacuer paccrostHHSI OT TMH3BI 10 H300pakeHUs IPEMETa.

Pacuer omtmueckoil cunbl aUH3BL M3MepeHue (QOKyCHOTO

pPacCCTOSIHUS JIMH3BI.

HcnbiTanue Mozeneil MUKpPOCKOTa U TEJIECKOIIA.

BoaHoBbI€E CBOIICTBA CBETA

HaGmionenue siBneHus: MHTEPPEPEHIIUU DIIEKTPOMATHUTHBIX

BOJIH.

HaGmronenne sBmeHus audpakmu  3JIEKTPOMArHUTHBIX

BOJIH. Habmonenue SIBJICHUS HOJIIpU3aLUU
IEKTPOMArHUTHBIX BOJIH.
N3mepenne UIMHBI CBETOBOM BOJHBI 110  pPE3yibTaraMm

HaOIIOIEHUS SBJICHUSI HHTEP(EPEHIINH.

Habmronenue siBnenust aupaxiyy cBeTa.

HaOnronenne siBieHMs] MONSPU3ALNUU U JUCIEPCUN CBETA.
[Mouck pa3nmuumii U CXOACTBA MEXIY IUPPAKIUOHHBIM U
JMCTIEPCUOHHBIM CIIEKTPaMHU.

IIpuBeneHue npuUMEPOB MOSBICHUS B IPUPOAEC H
UCTIONBb30BAaHUsI B TEXHHMKE SBICHUNH WHTEpEpeHIINH,
Tudpakuuy, — OOMApU3alMM M JUCIEPCHM  CBETa.

HepeqncneHHe MCTOAOB MMO3HAHUS, KOTOPBIC HMCIIOJIE30BAHBI

IIPU U3yYECHUH YKA3aHHBIX SIBJICHUN.

- OpOoHTAIBHBIN OIPOC.

- PemieHue kayeCTBEHHBIX U
KOJIMYECTBEHHBIX 3a/1a4,

npodeccuoHaTbHOOPUEHTUPOBAHHBIX
3a/1ad4.

- UnauBuayanbHbIN OIPOC.

- OlLieHKa BBIMOJHEHUS JOMAIIIHETO
3aaHusl.

- OlieHKa BBIMOJHEHUS TPOBEPOUYHON
paboThI.

- TectupoBanue no teme. - O1ileHuBaHNE
OTYETOB IO BHITIOJHEHUIO
NPaKTUYECKUX padoT.

- OneHuBaHUE OTYETOB 10 BHIMOIHEHUIO
1abopaTOpPHBIX PaboT.

- [Ipe3enTamus pedepatos.
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KBanToBasi pusznka

Habmonenune ¢ortoanekrpuueckoro 3¢ddexra. OObsicHeHHE

3akoHOB CTOJNIETOBA HAa OCHOBE KBAaHTOBBIX IPEICTABICHMM.

Pacuer MakcMMasibHOM KHUHETHUYECKOM DSHEPTUU JIIEKTPOHOB

npu ¢oroanekrpuueckoM 3¢pdekre. Ompenenenue padboOTHI

BBIXOJIa AJICKTPOHA IO TpauKy 3aBUCUMOCTH MaKCHUMaJIbHOMN

KUHETHYECKON 3HEPTUH (POTORIEKTPOHOB OT YACTOTHI CBETA.
W3mepenne paboThl BEIXOAA AIEKTPOHA.

[epeuncnenne mpuOOPOB YCTAaHOBKH, B KOTOPBIX PUMEHSIETCS

0OC3MHEPIIMOHHOCTh dbotorddexra. OObsicHeHNE

KOPITYCKYJISIPHO-BOJIHOBOTO Jyajlu3Ma CBOMCTB (DOTOHOB.

OObsicHeHHe poiM  KBAaHTOBOW ONTHKH B PA3BUTUHU

COBPEMEHHOU (U3HKHU.

PDu3uKa aToma

Habmronenne nuHeHvaThIX CIIEKTPOB.

Pacder 4acTOTBI M UIMHBI BOJIHBI MCIIyCKa€MOIO CBETa IIPU

Iepexose aroMa BOAOpPOJAa U3 OJHOIO CTallMOHApPHOIO

COCTOSIHUS B IPYTOE.

OObsicHEHHE TPOUCXOXKIECHUS JIMHEHYaToro CreKTpa aroma

BOJIOPOJla M pAa3Nu4us JIMHEWYaTbIX CIEKTPOB Pa3JIMYHBIX

ra3os.

Hccnenoanune TMHEHYATOrO CIEKTPA.

HccnenoBanne npuHIMNa padoTh! JIIOMUHECIIEHTHON JIAMIIBL.
Habmionenve u o0bsiCHeHNE IPUHIIUIIA ICHCTBUS JTa3epa.
IIpuBeneHue NpuMepoB UCIIONIb30BaHU JIa3€pa B COBPEMEHHOU

HayKe U TEXHHKE.

Ucnonb3oBanue HMHTepHera mins moucka wuHGOpMaUU O

NEPCIIEKTUBAX IPUMEHEHUS JIa3epa.

Du3uKa aTOMHOI0 s1ApPa

HaGmionenne TpekoB amnbga-yacTuly B Kamepe Buubcona.

PerucrpupoBanue AaepHBIX U3IYyYCHUN C MOMOIIBIO CUETYMKA

I'efirepa.

Pacuer sHeprum cBs3u aTOMHBIX SIED.

Onpenenenne 3apsga ¥ MacCOBOTO YHCIa ATOMHOIO S7pa,

BO3HUKAIOILETO B PE3yJIbTaTe PaJUOAKTUBHOIO pPaclaja.

Brruucnenune sHepruu, OCBOOOXIAIOIIEHCS  TIPH

PaaMOaKTUBHOM pacrase.

Onpenenenre NPOAYKTOB SACPHOM peakuuu. Buluucienue

SHEPTUH, 0CBOOOXKAAIONIECHCS TPU SACPHBIX PEAKIIHIX.

[lonnmanue npeuMyIiecTB M HEIOCTAaTKOB HCIIOJIb30BaHUS

aTOMHOM DHEPrMM M  HWOHM3UPYIOIUMX U3JIy4eHUH B

IIPOMBIIUICHHOCTH, MEULIMHE.

CYTH JKOJIOTMYECKUX MpoOJieM, CBSI3aHHBIX C OMOIOIMYECKUM

JICUCTBUEM PAaIMOAKTUBHBIX U3TYyUCHHI.

@pOHTAIBHBIN ONIPOC.

Peitenne xaueCTBEHHBIX U
KOJIMYECTBECHHEIX 3a1a4.

NuauBuyansHbIN ompoc.

OHGHKa BBIIIOJIHCHUA AOMAIITHETO
3adaHus.

O1nieHKa BBITOJIHEHHS TPOBEPOYHOM
paboTHI.

- TectupoBanue no Teme. -
OrueHuBaHKME OTYETOB IO
BBITIOJTHEHUIO MPAKTUYECKUX PadOT.
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[IpoBenenune kiaccuuKaluyd IEMEHTAPHBIX YaCTHUI[ MO HX
bu3MYeCKUM XapaKTepUCTHKaM (Macce, 3apsay, BPEMEHH
JKU3HH, CIIUHY U T.1I.).

[TonnMaHue IIEHHOCTEH HAyYHOTO MMO3HAHUS MHpa HE BOOOIIEe
JUIsL 4eJOBEYEeCTBA B LEJIOM, a JJsl KaXAO0ro 00ydyaromierocs
JMYHO, LIEHHOCTEH OBJa/JeHuss METOJOM HAyYHOTO IMO3HAHUS
JUIsL JTOCTIKEHHUS ycmexa B JIIOOOM BHJE MPaKTHYECKOH
NESITEIbHOCTH.
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Crpoenne u pasputue BeesieHHoi

Habmonenue 3a 3Be3gamu, JlyHOI 1 TUTaHETaMU B TENIECKOTI.
HaOmnroneHnue CONHEUHBIX IISITECH C IIOMOINBIO TEJIECKOIa M
COJIHEYHOTO 3KpaHa.

Wcnonb3oBanue UMHTepHeTa Ui TOHMCKa HM300pa)KeHUM
KOCMHUYECKHX O0OBEKTOB W HHPOPMAIIUHA 00 UX 0COOCHHOCTSIX.
OO0cykaeHne BO3MOXHBIX CIICHAPHEB IBOJIONMHN BceneHHO.
Ucnone3oBanue HMHTepHeTa I TIOMCKA COBPEMEHHOMU
uH(pOpMaLuH 0 pa3BUTUN BeeneHHo.

Ornenka nHGOPMAIIMH C TIO3UIIUN €€ CBOMCTB: TOCTOBEPHOCTH,
00BEKTUBHOCTH, TMOJTHOTHI, AKTYaJIbHOCTH U T.]1.

JdBosouus 38e31. ['Mnore3a Npoucxo:kIeHus COTHEYHOM
CHCTEMBI.

Brruucnenune sHepruu, OCBOOOXIAIOIIEHCS  TIPH
TEPMOSIIEPHBIX PEAKIIHSX.

®dopMynupoBka  MpoOIeM  TEPMOSACPHOW  SHEPreTHKH.
OObsCHEHHE BIUSHUS COJMHEYHOM AKTHBHOCTH Ha 3€MIIIO.
[ToHnmMaHue poiM KOCMUYECKUX MCCIEIOBAHHUM, X HAYYHOTO
1 DKOHOMHYECKOTO 3HAYCHUS.

OOcyXneHne COBPEMEHHBIX THIIOT€3 O MPOUCXOKICHUN
ConHEUYHOM CUCTEMEI.

@pOHTAIBHBIN ONIPOC.
- PemeHue kauecTBEHHBIX U
KOJIMYECTBECHHEIX 3a1a4.

NuauBuyansHbIN ompoc.

- OneHka BBIITOJHEHUS JOMAIIHETO
3aJ]aHUSl.

- OneHka BBIOJIHEHUS IPOBEPOYHOM
paboTHI.

- TectupoBanue no Teme. -
O11eHMBaHUE OTYETOB MO
BBITIOJTHCHHUIO TIPAKTUIECKUX PAOOT.

- O1ieHMBaHKE OTYETOB MO

BBITIOJTHEHHIO JIA0OPATOPHBIX PaboT.

O1nieHKa BBIOJTHEHHST KOHTPOJIBbHOU
paboThI.

- UtoroBerit KOHTPOIIB B hopme
DK3aMCHa.
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AKTUBHbBIX U UTHTEPAKTUBHBIX ®OPM U METOAOB OBYYEHUA

Ipuiaoxenue 1

MJIAHUPOBAHUE YYEBHBIX 3AHATUI C UCHOJIb30BAHUEM

No Konso
i Tewa yue6HOro 3aHATHA 4ACOB AKTUBHBIE ¥ HHTEPAKTHBHBIC ()OPMBI U
METO/IbI 00yYeHHUs
1. | XapakTepucTuKku MEXaHUYECKOTO 2 Paz6op cutyanmii.
JIBUKECHHUSL.
2. PaBHOyCKOpEHHOE  MPAMOJIUHEITHOE 2 Pabota B mapax.
JBUKECHHUE.
3. | JIBm>keHue 1o OKpYKHOCTU 2 PaboTa B ManbIX TpyImnax, IMCKyCCusl.
4. Cuabl B MEXaHUKE 2 BrinosiHeHNE TPAKTUYECKOMN 3a1a4U.
5. JIBmkeHne  HEOECHBIX Tedl W HX 2 Huckyccusi.
VCKYCCTBEHHBIX CITyTHHUKOB.
6. | Umnynbce. 3aKOH COXpaHEHUS UMITyJbca. | 2 Pazbop curyanmii.
7. | Pabora cuibl. 2 Pabota B manbIx rpynmax.
8. | MomHocTh. DHeprus. 2 Pazbop curyarmii.
9. | Mexanuueckue KonebaHus 2 TBopueckue 3aganus.
10. | MexaHu4deckue BOJIHEI 2 TBopueckue 3a1aHusl.
11. | YpaBHeHUE COCTOAHMSI MACATBHOIO Tasza. 2 Pabota B manbIx rpynmax.
["a30BbI€ 3aKOHBI.
12. | BHyTpeHHSss SHEPTHUS U CITOCOOBI ee 2 TBopueckue 3a1anusl.
M3MEHEHUSI.
13. | DnekTpuyeckoe B3aUMOJCUCTBUE. 3aKOH 2 Pabota B mapax.
COXpaHEHUs AIIEKTPUUECKOT0 3apsiia.
3akoHn Kynona.
14. | DnexTpuueckuii TOK B 2 Pabota B mapax.
MeTajlax, AEKTPOIUTAaX.
15. | DnexTpuueckuii TOK B ra3ax, BaKyyMe. 2 Paz6op cutyanmii.
16. | Ilepemennbiii  TOK.  IIpomssoxactso, | 2 Pazbop curyarmii.
nepegaya u norpelieHne
ANIEKTPOIHEPTUH.
17. | llIxana >M€KTPOMArHUTHBIX U3JIyYEHUU U 2 Pabota B MasbIx Tpynmnax, TUCKyCCHSI.
UX MPUMEHEHHE.
18. | OTpaxeHue cBera. 2 Pabota B mapax.
19. | OnTudeckue mpruOOPHI. 2 TBopueckue 3a1aHusl.
20. | SAnepHbie peakuuu. SnepHas HEPreTUKa. | 2 Paz6op cutyanmii.

IIpuiaoxenune 2
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Tembl HHIAUBUAYAJBbHBIX IIPOCKTOB

Ne i/t Tema wHAMBUIYATHLHOTO MPOEKTA ( 110 BHIOOPY)
1 duznyeckas KapTUHAa MUpa
2 JIBrKEHHE TENa NEPEMEHHON MACChI
3 Ponb npoliecca ncnapeHus B )KU3HU KUBBIX OPraHU3MOB
4 [IeperpeTsiit map M €ro UCIOJIb30BAaHNUE B TEXHUKE
5 Bnusinue nedexroB Ha Gpuznueckue cBocTBa KpucTamioB XKuakue
KpUCTAJUIBI
6 KoHCTpyKIIMOHHAs MPOYHOCTH MaTepUalia U €€ CBS3b CO CTPYKTYpO
7 [L1azma — yeTBEpTOE COCTOSTHHUE BEILIECTBA
8 Uctopus coznanus T]]
9 Buner T/]
10 Ponb T]I B coBpemeHHOM 00TIIECTBE
11 T/1 Oymy1ero
12 DKOJOTUYECKUE MPOOJIeMbl UCTIONB30BaHus T/
13 ACUHXPOHHBIN JBUTATEIIb
14 MeTtopl HAONIONEHUS U PETUCTPALIMU PAJAMOAKTUBHBIX U3ITyUECHUM
15 HanotexHonorus — MexXIucuuIuIMHapHasi 00JacTh PyHAaMEHTAIBbHON U
MPUKIIAIHOW HAYKW U TEXHUKHU
16 MapaabIKOBCKMH XUMUYECKUN apCEeHA
17 Xupocuma u Haracaku
18 ABapus Ha YepHoObUTIbCKON ADC
19 Hyxkneocunres Bo Beenennoit
20 [1nanersr COTHEYHOM CUCTEMBI
21 [IpumeHeHue AIepHBIX PEAKTOPOB
22 [Tpoucxoxnenne CoaHEUHONU CUCTEMBI
23 Poxnenue u sBomonus 38e37
24 ConHIle — UICTOYHUK KU3HU Ha 3emiie
25 JlazepHble TEXHOJIOTUU U UX UCIIOIb30BAHUE
26 PenukroBoe uznyuyeHue
27 CoBpeMeHHas CITyTHUKOBAs CBS3b
28 @du3uKa U My3bIKa
29 Hcnonp3oBanue nHTephEpEeHIINN B HAyKE U TEXHHUKE
30 AnpTepHaTUBHAs dHEPIrEeTUKA
31 [IpumeHeHue paiuoaKTUBHBIX U30TOIMOB
32 Kpuosnekrponnka
33 JlazepHble TEXHOJIOTUM U UX UCTIOJIb30BAHUE
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34

MeTtoa MEYEHBIX aTOMOB

35 YhpasiisieMblil TEPMOSAEPHBIA CUHTES

36 CriocoObl HAOMIOACHUS U PETUCTPALIMU 3APSKEHHBIX YACTHII

37 YepHble AbIpbI

38 buonornyeckoe 1elCTBUE paguOaKTUBHBIX U3Ty4YEHUN

39 Knaccudukanus u XxapakKTepUCTHKU JIEMEHTAPHBIX YaCTHUI]
Coznanue npoekTa « TBOpUECTBO BEIUKUX YUEHBIX» 110 BEIOOPY:

40 Maiikn ®apajeit — coznarenb y4eHus: 00 3JIEKTPOMarHUTHOM T10JIe

41 b. C SIxobu — ¢pusuk u uzodperarens

42 I"anuieo 'anuien — 0CHOBATENb YKCIIEPUMEHTAIBHOTO €CTECTBO3HAHUSA

43 Hcaax HptoToH — co3naTens Kiaccuueckoi pusuku

44 Jleonapao na Bunun — yueHsii U n3o0perareib

45 A. T. CroneToB — pycckuii hu3UK.

46 A. C. TlonoB — pycckuii yueHbld, n300peTareib pajaro

47 Makc [Inank

48 M. B. JIOMOHOCOB — y4€HBI! SHIMUKIIONEIUCT

49 Hukona Tecna: »ku3Hb U HeOObIYaTHBIE OTKPBHITHS

50 Huxonan KonepHuk — co3naresns reJIMOUeHTPUIECKOW KapTUHBI MUPA

51 Hunbc bop — onun U3 coznareneit coBpeMeHHON (HU3UKU

52 BusibrensM PeHTreH — 0CTOpOXKHBIN YUEHBIN

53 Pons K. 3. [IMOJKOBCKOTO B pa3BUTUH KOCMOHABTUKH

54 C. I1. KopoJsieB — KOHCTPYKTOP U OPTaHU3aTOP MPOU3BOJICTBA
PAKETHOKOCMUYECKON TEXHUKHU

55 Xanc Kpucturan Ipcres — 0CHOBOIOJIOKHUK AJIEKTPOMarHeTu3Ma

56 3. X. Jlenn — pycckuii pusuk.
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