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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMbBI YYEBHOT'O
IHPEAMETA

1.1. MecTo y4eOHOro npeaMeTa B CTPYKType OCHOBHO# npodeccuoHaIbHOI
o0pa3oBaTeJIbHOI MPOrPaMMBbI

PaGouast mporpamma yueOHoro npeamera «Dusmka» siBISETCS YaCThIO OCHOBHOM
npodecCHOHATEHON 00pa3zoBaTtenbHON mporpamMmbl B cooTBeTcTBUU ¢ DPI'OC 1o
crienmanbHocTH 36.02.01 Betepunapus.

1.2. Lleapb ¥ nJ1aHUpPyeMble pe3yJIbTAThl 0CBOEHHUS Y4eOHOI0 MpeiMeTa:

Conepxanue yudeOHOTo mnpenMera «@Pu3nKa) HaAMpaBiIeHO Ha JOCTHXKEHHUE
CIeNyIOMX Leneh: (QopMHUpOBAHME HMHTEpeca M CTPEMIICHHS OOYyYaloluxcsi K
HAay4YHOMY U3YUYCHUIO MPHUPOJbI, Pa3BUTUE HMX HHTEIUICKTYaJdbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM; pa3BUTHE TMPEJACTABICHUI O HAy4YHOM METOJE T[O3HAaHUA U
(dbopMUpOBaHHE UCCIEAOBATEIBLCKOTO OTHOIIEHUS K OKPY>KAIOIIUM  SIBJICHUSIM;
(dhopMUpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUsI OCHOB CTPOCHUS
Marepuu U (yHIAMEHTAIbHBIX 3aKOHOB (PU3UKH; (OPMUPOBAHHE YMEHUU OOBICHSTH
SABJICHHSI C MCIOJb30BaHUEM (DU3MYECKUX 3HAHUM M HAYYHBIX JOKA3aTeIbCTB;
(dbopMHUpOBaHNE TIPEACTABICHUNA O POJIU (PUMKH ISl PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

OcBoeHne coaepxaHus y4deOHoro mpeamera «®Duszuka» obOecreynuBaeT
TOCTUKEHUE CTYJEHTAMH CIICIYIOIINX PE3YIbTATOB:

* IUYHOCTHBIX:

— JIP 16. oco3HaHHME LIEHHOCTM HAy4YHOW JESITENBHOCTH, TOTOBHOCTH
OCYUIECTBJISITh MPOEKTHYIO U MCCIEIOBATEIbCKYIO AEATEIHOCTh WHIUBUIYAIBHO U B
rpynrme.

* MeTanpeAMeTHBIX:

Ilo3nasamenvHule yHugepcanvhvlie yuebHbvle Oelcmeus

— MP 1. ba3oBble Jiorn4eckue AeicCTBHU:

CaMOCTOSITETILHO (POPMYIUPOBATh U aKTyaJIU3UPOBAThH MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONpPEAEATh LENU JIEITEIbHOCTH, 3aJaBaTh IMAPAMETPbl MW KPUTEPUH HX
JTOCTUKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUMS] B PACCMATPUBAEMBIX (PU3HMUECKUX
SIBJICHUSIX;

pa3pabaThiBaTh TUIAH pEHICHUS TPOOJeMbl € YYETOM aHaau3a HMMEIOIIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B AEATEIHHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEeJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH JI€SITEIIbHOCTH;



KOOPAMHHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEabHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

— MP 2. Ba3zoBble uccieaoBarejbCcKHe AeiCTBUA.

BJa/J€Th HAYYHOM TEPMHHOJIOIMEM, KIIOUYEBBIMU TMOHATHUSAMHU U METOJAMHU
buznueckoil HayKu;

BJIa/IETh HaBBIKAMU Y4eOHO-HCCIEIOBATEIbCKOM M MPOEKTHOW NEATEIHHOCTH B
o0nacT (U3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOHUCKY
METOJOB pElIeHUs 3aJady (U3MUECKOTO COJIECpKAHUS, MNPUMEHEHHMIO pPa3IMYHbIX
METOJI0B ITO3HAHUS;

BJIAJETh BHJIAMU JI€ATEIBHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpPETALNH, TPEOOPa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CUTyalUsX,
B TOM YHCJIE IPU CO3JaHUH YUEOHBIX IPOEKTOB B 00J1acTU (PU3UKH;

BBISIBJISITH [PUUYMHHO-CJIEICTBEHHBIE CBS3M UM  aKTyaJlM3UpOBaTh  3ajauyy,
BBIJIBUTaTh THIOTE3Y €€ pEelIeHUsl, HaXOJIUTh apryMEHTHI IS J10KAa3aTeIbCTBA CBOUX
YTBEPKICHHM, 3a1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJI€ PELIEHUS 3aJa4yd pe3yJIbTaTbl, KpUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTb M (OPMYyJIHpPOBaTh COOCTBEHHBIE 33Jauyd B  00pa30BaTEIbHOU
AESITeIbHOCTH, B TOM YHCIIC TIPU U3YYCHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

YMETb IEPEHOCUTh 3HaHHWA MO (U3MKE B MPAKTUYECKYI0 O0IacTh
KU3ZHENIEATEIIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

— MP 3. Pabora ¢ nndopmanueii:

BJa/IeTh HaBbIKAMHU IMOJIy4eHUS HHGPOpMaUuu (PU3NYECKOTO COACPIKAHUS U3
MCTOYHMKOB pa3HbIX THUIOB, CAMOCTOSTENBHO OCYIIECTBISATH IMOMUCK, aHaJM3,
CUCTEeMATHU3alMI0 W WMHTEPOpPETAUi0 HHPOPMAIMK pPa3INYHBIX BHAOB H (opMm
MIPEICTABJICHHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIOJIb30BaTh CPEICTBa MHPOPMAIIMOHHBIX U KOMMYHHUKALIMOHHBIX TE€XHOJIOTHNA
B pCUICHHWH KOTHUTHMBHBIX, KOMMYHHKATHBHBIX ¥ OPTaHHW3aIMOHHBIX 3a7ad C
cobmoaeHueM TpeOOBaHWN  APrOHOMHUKH, TEXHUKH OE€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3UYECKOTO COACPIKAHUS B Pa3IUYHBIX (popmarax ¢ yuéTom
Ha3HauYeHUs MHPOpMALMM U LEJIEBOM ayJIUTOpHUM, BbHIOMpas ONTUMAJIbHYIO (opmy
MPEACTABJICHUS U BU3yaTU3allUU.

— MP 4. KoMmMyHHKAaTHBHbIC YHHBeEpCaIbHbIe YUeOHbIe NelCTBUA:



OCYIIECTBIATH OOIICHNE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU JESTEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKMA KOH(PIUKTHBIX CUTYalluid U CMSTYaTh KOH(IJIUKTHI;

pPa3BEPHYTO M JIOTUYHO M3JIAaraTb CBOI0 TOYKY 3PEHUS C HCIIOJIb30BAHUEM
A3bIKOBBIX CPEJICTB;

MIOHMMATh M MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM W WHIWMBHAYaJbHOU
paboThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX JEHCTBUH C yd€ToMm OOIINX
MHTEPECOB U BO3MOKHOCTEMN KaKJI0T0 YJI€HA KOJUIEKTHUBA;

IMPUHAMATh  LEJIM  COBMECTHOM  JEATEIbHOCTH,  OpPraHW30BbIBATH U
KOOPAVMHUPOBATh JEUCTBUA 1O €€ JOCTHXKEHHUIO: COCTaBIIATh IUIAH JIEWCTBUU,
pacupenenarb poiad ¢ y4€TOM MHEHHUHA YYaCTHHKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOU padoThI;

OLIEHMBATh KAa4eCTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHKA KOMaHAbI B OOIIMHI
pe3yibTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OLIEHMBaTh UJAEHM C TO3WLUUU HOBU3HBI,
OpUTHHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJIATH ITIO3UTUBHOE CTPATETUYECKOE MTOBEACHUE B PA3JIMYHBIX CUTYalUAX,
IPOSIBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITH MHUIIMATUBHBIM.

Pezynamusnvie ynusepcanvuvie yuebnvie oeticmeus

o npeaIMeTHbIX:

ITP 1: nemoHCTpUpOBaTh Ha MpUMEpax poJib U MECTO (PU3UKU B POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTUM COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIOJICH;

IIP 2: yuyuThIBaTh I'PAaHULIBI MPUMEHEHUS W3YUYEHHBIX (U3MUYECKUX MOJEIIECH:
MaTepuajgbHas TOYKa, MHEpLMajbHas cucTeMa OTcuéra, aOCONIOTHO TBEPIOE TEIo,
WJICAUIbHBIA Ta3, MOAEIU CTPOCHMS Ta30B, KUJIKOCTEU W TBEPIBIX TEJ, TOYCYHBIN
ANEKTPUYECKUH 3apsij NPy PEIICHUH (PU3NYECKUX 3a]1ay;

IIP 3: pacno3HaBath (pusznueckue sBICHUS (IPOLIECChI) U OOBICHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KNHETUYECKON TEOPUN CTPOCHMSI BELIECTBA U
ANEKTPOJMHAMUKH: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE HPSIMOJUHEHHOE IBUKECHUE,
cBOOO/HOE MajIeHHE TeJl, JBUKEHHE MO OKPY>KHOCTH, MHEpLUs, B3aUMOJICHCTBUE Tell,
muddy3usi, OpOYHOBCKOE JBUKEHUE, CTPOCHUE JKUJIKOCTEN U TBEPIBIX TEJI, U3SMEHEHHUE
o0b€éMa Ten TpU HarpeBaHUM (OXJaXKJICHUHU), TEIJIOBOE pPAaBHOBECHE, HCIApEHUe,
KOHJIEHCAlUs, IUIABJIECHWE, KPUCTAUIM3alMs, KHUIIEHUE, BJIAXHOCTh  BO3/YXa,
MOBBIIICHUE [IaBJICHUS ra3a NpPH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXKIY
IapaMeTpaMM COCTOSIHHS Ta3a B HM30IPOLIECCaxX, DJICKTPU3ALMS TEJ, B3aMMOJEHCTBUE
3apsA0B;

IIP 4: onuceiBaTh MEXaHUYECKOE JBUWIKEHUE, WCIOIb3ys (PU3NUYECKHE
BEJIMYMHBL: KOOPJAMHATA, ITyTh, IEPEMEILICHHNE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CuJa,
UMIYJIbC TeJla, KUHETUYECKas HHEPrusi, MNOTEHIMaJIbHAs >SHEpPrus, MeXaHH4YecKas
paboTa, MEXaHUYECKasi MOITHOCTb; IPU OMUCAHUU MPABUIIBHO TPAKTOBATh (hM3HUECKUI



CMBICTT MCHOJB3YEMBIX BEIUYMH, UX O003HAYEHMS] M E€AMHUIIBI, HAXOAUTHb (POPMYJIBL,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMUYUHAMU;

IIP S: onuceiBaTh U3y4EHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCHONb3ysl (U3NYECKUE BEIWYUHBL: JaBJICHHE Tras3a, TeMIlepaTypa, CpenHss
KMHETHYECKasi DHEPrus XAaOTHUYECKOrO JBWXKCHHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAS
CKOPOCTh MOJIEKYJ, KOJHYECTBO TEIUIOThl, BHYTPEHHsSS OHeprus, pabora Trasa,
KO3 (UIIMEHT TOJIE3HOTO JACHCTBHS TEIJIOBOTO JBHUTATEINs, P OMUCAHUH MPABUIHHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCIOIb3yEMBIX BEIMUUH, UX 0003HAYEHUS U €ANHMUIIBI,
HaxXoAUTh (HOPMyJIbI, CBS3bIBAIOIINE JaHHYIO (PU3MUECKYI0 BEIMYMHY C JPYTHUMH
BEIMYMHAM;

IIP 6: omnuceiBaTh W3y4YEHHBIE DJIEKTPUYECKHE CBOMCTBA BELIECTBA W
AIIEKTpUYECKUE  SIBICHHUA  (IPOIECCHI), HUCIMOJB3YyAd  (U3MUECKHE  BEJIMYMHBI:
ANEKTPUYECKUN 3apsl, DSJIEKTPUYECKOE II0JIe, HAIpPsSHKEHHOCTh I10Js, MOTEHIHAI,
pa3HOCTh MOTEHLMAJIOB; MPH OMNHCAHWU MPABUIBHO TPAKTOBATH (PU3MUYECKUN CMBICIH
UCIIOJIb3YEMBIX BEJIMYMH, KX OO0O3HAYEHUS U €IMHHIBI; YKa3blBaThb (POPMYIIbI,
CBA3BIBAIOIIME JAHHYIO (PU3HUYECKYIO BEJIMUMHY C IPYTUMH BEJIMYMHAMU;

I[P 7: ananu3upoBaTh (UIMUYECKHUE TMPOUECCHl U SABJICHUS, HCIOJIb3YS
¢u3nueckrne 3aKOHbl U MPUHIUIBL 3aKOH BcemMupHoro Tsarotenus, |, 1l u 1l 3akonsl
HproTOHA, 3aKOH COXpaHEHHsS MEXAaHWYECKON SHEPIuM, 3aKOH COXPAHECHMsI MMITYJIbCA,
MPUHIUI CYNEPHO3ULMN CUJI, TPUHIUI PaBHONPABHS MHEPLUUAIbHBIX CUCTEM OTCUETA,
MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeIHEell KHHETUYECKOW SHEpruu TEIUIOBOTO JABMXKEHUS MOJIEKYJ C aOCOIIOTHOU
TEMIIEpaTypoOH, MEPBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHHUS SJIEKTPUUYECKOTO
3apsaa, 3akoH KynoHa, mpu 3ToM pa3iuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro
MaTEeMaTUYECKOE BBIPAKEHUE U YCIIOBUS (TPaHULIbI, 00JIaCTH) MPUMEHUMOCTH;

TP 8: OOBIACHATH OCHOBHBIE NPHUHLMIBI JEHCTBHUS MAaIIUH, NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS HX O€30MaCHOTO MCIOJIb30BaHUS B
MOBCEIHEBHOM KM3HU;

ITP 9: BBINOJHATH SKCIEPUMEHTHI MO MCCIEAOBAHUIO (DU3UUECKUX SIBICHUHN U
MPOILIECCOB C MCIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX HW3MEpPEHUW, NpPH STOM
dbopmynupoBaTh MmpoOieMy/3aady M TUIOTE3y YYEOHOTO JKCIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 NIPEIJIOKEHHOIO 00OpYyAOBaHUs, MPOBOJIUTH OMBIT U (OPMYJIUPOBATH
BBIBOJIBL;

ITP 10: ocyiiecTBIsATh NPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETUYMH,
Py 3TOM BbIOMpATh ONTHUMAIbHBIA CHOCOO M3MEPEHUsT U MCIOJb30BaTh HM3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

P 11: wucciaenoBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMHU BEIMUYMHAMHU C
UCIIOJIb30BAaHUEM MPAMBIX HW3MEPEHHMI, NPH 3ITOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCUpPOBATh pE3yJbTaThl MOJYUYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BUJE
TabnuI ¥ rpauKoB, A€NaTh BHIBOJBI 110 PE3YyJIbTaTaM UCCIEIOBAHUS;



IIP 12: coOmogare mpaBuia O€30MaCHOTO Tpyda TMpU  IPOBEACHHUH
UCCJIEIOBAaHU B paMKax Y4eOHOro 5SKCHEepUMEHTa, y4eOHO-HCCIeNOBATENbCKOU H
IIPOCKTHOW  AEATEIBHOCTH C HCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB H
71a00paTOPHOTO 00OPYIOBAHNS,

IIP 13: pemarhs pacuéTHbIC 3aJa4d C SBHO 3aJJaHHOW (PU3UYECKOH MOJIETBIO,
UCIIONIb3Ysl (PU3MYECKHE 3aKOHBl M IPHUHIUIBI, HA OCHOBE aHaJIW3a YCIIOBUS 3a/layu
BbIOUpaTh (U3UYECKYI0 MOJIEb, BBIACIATH (PU3NUYECKHE BEIUYUHBI U (HOPMYIIBI,
HeoOXonuMble [JIsi €€ pelleHusi, MPOBOJUTH PacyéThl M OIEHUBATh PEaIbHOCTD
MOJIy4eHHOT0 3HAYeHHS (PU3HUECKON BEIMYUHBI,

I[P 14: pemars KadyeCTBEHHbIC 3aJauyd: BBICTPAUBATH  JIOTMYECKH
HENIPOTUBOPEYMBYIO LEMOYKY pPACCYKJACHUHM C OINOPOM HAa M3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

IIP 15! wucnonb3oBaTh NpU pEUIEHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMAIMOHHBIE TEXHOJIOTHUHU JUIsI TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPHpPETALNH U
MPEACTABICHUS] Y4YEOHOH H HAYYHO-TIOMYJSIPHOW HMH(POPMALMK, TOJyYEHHOU W3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHAJTM3UPOBATH MOIyYaeMyt0 HH(OPMALIHIO;

IIP 16: mpuBOAWUTH TpHUMEPHI BKJIAJa POCCUUCKHX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAYKU, OOBSICHEHHE MPOLIECCOB OKPY’KAIOLIET0 MHUpA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

IIP 17: ucnonp3oBaTh TEOPETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM
KU3HM Uil  oOecrniedeHHsl O€30MacHOCTH IMpU  OOpallleHHH C [pubopaMu U
TEXHUYECKUMU YCTPONCTBAMH, MJIi COXPAHEHHUS 3/I0pOBbS M COONIOACHUA HOPM
JKOJIOTMYECKOTO ITOBEICHUS B OKPYXKAIOLLIEH Cpelie;

ITP 18:pabotath B rpymime C BBIMOTHEHUEM PA3JIMYHBIX COLUAIBHBIX POJEH,
IJIaHUPOBATh  pabOTy TpyHNbl, pPAMOHAIBHO paclpedesiarTh OO0S3aHHOCTU U
IJJAHUPOBATH JIESITENBHOCTh B HECTAHAAPTHBIX CUTYALUAX, aICKBATHO OLICHUBATH BKJIA]
Ka)KJ0r0 U3 YYaCTHUKOB I'PYMIIbI B pELICHUE paccMaTpuBaeMoil poOIeMBbl.

IMP 19! neMoHCTpUpOBaTH Ha TMpuUMEpax poJib U MeCTo (UBHKUA B
(GOpMHUPOBAHUM COBPEMEHHOW HAy4YHOW KApTHUHBI MHUpPA, B PA3BUTHH COBPEMEHHOM
TEXHUKM W TEXHOJIOTMH, B MPAKTUYECKOW JEATEIIBHOCTH JIIOAEH, LENOCTHOCTh H
€AMHCTBO (PU3NYECKON KAPTUHBI MHUPA;

IIP 20:y4uThiBaTh TPAHUIIBI MPUMEHEHUS] WM3YUYEHHBIX (U3MUECKUX MOJCIICH:
TOYCYHBIA JJIEKTPUYECKUN 3apsii, Jyd CBETA, TOYEYHBIM MCTOYHUK CBETA, s/IepHas
MOJIEJIb aTOMa, HYKJIOHHAas MOZIEJIb aTOMHOTO SiA[pa MPH pellieHnr (PU3NYECKUX 3a/ay;

ITP 21: pacno3HaBaTh (pusnyeckue siBiIeHUS (IPOUECCh) U OOBSACHATH MX Ha
OCHOBE 3aKOHOB DJJIEKTPOJMHAMUKA M  KBAHTOBOM  (U3HMKHU: 3JIEKTpUYECKas
IIPOBOAUMOCTB, TEIUIOBOE, CBETOBOE, XHWMHMYECKOE, MATHUTHOE JCHUCTBHUS TOKA,
B3aMMOJEHUCTBUE MAarHUTOB, JJIEKTPOMArHUTHAS MHAYKLHUS, AEHCTBUE MArHUTHOTO TTOJIS
Ha IMIPOBOJHUK C TOKOM U JABUXKYILIUUCS 3aps]l, JIEKTPOMAarHUTHbIE KOJIEOAHUS U BOJIHBI,
MPSMOJIMHEMHOE PACIPOCTPAHEHHUE CBETA, OTPAKEHUE, PEIOMIICHHE, HHTEPhEPEHIIHS,
mudpakius W TOJSpHU3alvs CBETa, JUCIEpPCUsi CBeTa, (hoTodnekTpudeckuii 3G eKT



(boTtoaddexr), cBeTOBOE MaBICHHWE, BO3ZHUKHOBEHUE JIMHEWYATOTO CIIEKTpAa aTroma
BOJIOPO/Ia, ECTECTBEHHAsA U HUCKYCCTBEHHAs PAJUOAKTUBHOCTD;

IIP 22: onuceiBaTh HW3Y4YEHHBIE CBOWCTBA BeEIIECTBA (IIEKTPUUECKHE,
MarHuTHbIC, OINTHUYECKHE, OJIIEKTPUUECKYIO MPOBOJUMOCTh PA3NIMYHBIX Cpel) W
ANIEKTPOMATHUTHBIE SIBJICHUS (IIPOLIECCHI), HUCMOIb3ys (U3NYECKHUE BEIUYUHBI:
DNEKTPUYECKUN 3apsl, CHJIa TOKA, DJJIEKTPUYECKOE HAINPSIKEHUE, JJIEKTPUYECKOE
COTPOTUBIICHUE, PA3HOCTh TMOTEHIMAJIOB, JJCKTPOABIDKYINAas Cuia, paboTa TOKa,
MHIYKIHS MAarHUTHOTO TOJIs, criia Amnepa, cuia JlopeHna, HHAYKTUBHOCTh KaTyIIKH,
DHEPrUsl SJIEKTPUYECKOTO0 M MArHUTHOTO TIOJIeH, MEpPHOJ, M 4YacToTa KojeOaHuil B
Koie0aTebHOM KOHTYpe, 3apsiji W Cujla TOKa B IIpollecCeé TapMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJie0aHUi, OKYCHOE pACCTOSHUE U ONTHYECKas CUJia JIMH3bI, IPU
ONKMCAHUM MPABHJIBHO TPAKTOBATh (PU3MYECKUI CMBICI HCIHOJIb3YEMBIX BEJIUYHMH, UX
0003HauEHUs U €AUHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JIAHHYIO (PU3UUECKYIO
BEJIMYMHY C JPYTUMH BEIUYMHAMU;

IIP 23: onuchiBaTh M3YYECHHBIE KBAHTOBBIE SIBICHHWS U MPOLECCHI, MCHOJIb3YS
(u3MYecKue BEIIMYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U 4acTOTa
CBETa, SHEPIHsl U UMITYJbC (POTOHA, MEPHUOJ MOdypacnaga, SHEPrusi CBS3HM aTOMHBIX
a5ep, MpU OINUCAHWU TPABUIBHO TPAKTOBATH (PU3MUYECKHM CMBICH HCIOJIb3YyEMBIX
BEJIMYMH, X 0003HAYCHHUS U €IUHUIIbI, YKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3UYECKYIO0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMU, BBIYUCIATH 3HAUEHHE (PU3NUYECKON
BEJIMYUHBI;

I[P 24: ananu3upoBaTh (PU3MYECKUE TIPOLECCHl M  SBICHUSA, HCIOJIb3YS
¢du3nYeckue 3aKOHbI M TPUHIUIB: 3aKkoH Owma, 3aKOHBI IOCJIEIOBATEIBLHOTO H
[MAPAJUICIIBHOTO  COCAMHEHMS  INPOBOJHUKOB, 3akoH  Jlxoyis—JleHma, 3akoH
ANEKTPOMAarHUTHOM HWHAYKIUMU, 3aKOH NPSAMOJMHEWHOTO pACHpPOCTPAHEHHS CBETA,
3aKOHBI OTPAKECHMS CBETA, 3aKOHBI MPEJIOMJIEHUS CBETA, YPaBHEHWE ODWHINTEWHA IS
dotorddekra, 3aKOH COXpaHEHHs] SHEPTrUHU, 3aKOH COXPAHEHHUS HMIIYJbCa, 3aKOH
COXPAHEHMS DJIEKTPUYECKOIO 3aps/ia, 3aKOH COXPAHEHUsI MAaCCOBOTO YMCIIA, ITOCTYJIATHI
bopa, 3akOH paaMOakKTUBHOrO pacmaga, IpPU OTOM  Pa3IM¥aTh  CIOBECHYIO
(OpMYITUPOBKY 3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCJIOBHUS (TpaHULBI,
00J1aCTH) MPUMEHUMOCTH;

IIP 25: onpenensTh HamnpaBl€HUE BEKTOpAa HMHAYKIUMHM MarHUTHOTO MOJIA
MIPOBOJAHUKA C TOKOM, CHJIbI AMniepa u cuibl JlopeHiia;

ITP 26: cTpouTh U ONMKCHIBATH U300paKEHUE, CO3/IABAEMOE MIJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M;

ITP 27: BBIMOMHATH SKCTIEPUMEHTHI TI0 MCCIICIOBAHUIO (PU3UUECKUX SBICHUN U
IIPOLIECCOB € HCIIOJB30BAHMEM IIPAMBIX M KOCBEHHBIX WM3MEPEHHMU: IIPU 3TOM
dbopmynupoBaTh MpobiaeMy/3aqady U TUIIOTE3y Y4EOHOTO HKCIEPUMEHTa, COOUpPAThH
YCTAHOBKY M3 MPEMJIOKEHHOTO 00OpYAOBaHMS, MPOBOAUTH OMBIT U (POPMYIUPOBATH
BBIBO/IbI;



ITP 28: ocyuiecTBISATh NpsMbIe U KOCBEHHbIE U3MEPEHUS (PU3UYECKUX BEIUYUH,
IpU 3TOM BbIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS U HUCIOJIB30BaTh H3BECTHBIC
METO/IbI OLICHKH IOTPEIIHOCTEN U3MEPEHUM;

IIP 29: uccienoBaTh 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH C HCHOJIb30BAHUEM
OPSMBIX U3MEPEHUI: IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBAThH PE3YJIbTATHI
MOJIy4YeHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B BUAE TaONHIl U TpaduKOB, IENaTh
BBIBO/IBI 10 PE3YJIbTATAM HCCIIENOBAHNS;

P 30: coOmopars mnpaBuiaa Oe€30maCHOrO Tpyda MpU  IPOBEACHUU
UCCIIEIOBAaHU B paMKaxX Y4YeOHOIO SKCIIEpUMEHTA, Y4YEOHO-UCCIIENOBATEIbCKON U
OPOEKTHOW JIEATEIIBHOCTH C  HCIIOJIB30BAHHEM HM3MEPUTENBHBIX YCTPOMCTB H
71a060paToOpHOTO 000PYIOBAHUS;

IP 31: pemate pacy€THBIC 33Ja4M C SBHO 3aJaHHOW (DU3HUECKON MOJEINbIO,
UCHOJNIB3YSl (PU3NYECKUE 3aKOHbI M IPHUHILMIIBI, HA OCHOBE aHajlM3a YCJIOBUS 3aJauu
BbIOMpaTh (U3NYECKYI0 MOJIEb, BBIACIATH (PU3MUECKHE BEIUYUHBI U (HOPMYIIBI,
HEeoOXoAuMble [Jisi €€ pEeLICHUs, MPOBOAUTH PACUETHI W OLEHUBATH PEATBHOCTh
MOJIyYEHHOTO 3HAUeHUs (PU3NYECKON BEJINYUHBI,

IIP 32 pemars Ka4eCTBEHHbIC 3aJa4d:  BBICTPAMBATH  JIOTUYECKH
HEIPOTUBOPEYUBYIO LEMOYKY PACCYyXJACHUH C OIOPOM HAa U3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

TP 33: wucnonp3oBaTh MpU pEHIEHUH YYEOHBIX 3aJa4 COBPEMEHHBIE
MH()OPMAIIMOHHBIE TEXHOJIOTUHU JUIsI MOWCKA, CTPYKTYpUPOBAHUS, WHTEPHPETALMH U
Npe/CTaBICHUsT Y4YeOHOM U Hay4HO-TIONMYJIApHOW HH(OpMalMM, TOIYYEHHOH U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyl0 HH(POPMAIUIO;

ITP 34:00bSCHATH NPUHLMUIBI JEACTBHUS MAalllUH, MPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3iuyaTbh YCIOBUS KX O€30MacHOr0 HCHOJb30BAHUS B IMOBCEIHEBHOMN
KU3HU;

[P 35: mpuBOAWTH TPHUMEPHI BKJIAa/Ja POCCUHUCKUX U 3apyOCKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00bSICHEHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE
TEXHHUKHU Y TEXHOJIOTU;

IIP 36: ucnonp30BaTh TEOPETUUECKUE 3HAHUS MO (PU3NKE B MOBCEIHEBHOMU
KU3HM JUisl  oOecrniedyeHHs] O€30MacHOCTH TMpU  OOpallleHuH C [pubopaMu U
TEXHUYECKUMU YCTPONCTBAMH, MJIi COXPAHEHUsS 3/I0pOBbS M COONIOACHUS HOPM
DKOJIOTMYECKOTO MTOBEICHUS B OKPYXKAIOLIEH Cpelie;

ITP 37: pabotarth B Ipymie C BBHITOJHEHUEM Pa3JIMYHBIX COIMATBHBIX POJICH,
IUTAHUPOBaTh pabOTy TPYMIbI, palMOHAIbHO pacHpeleNsaTh OOS3aHHOCTH U

MJIaHUPOBAThH JIEATEIILHOCTh B HECTAHJIAPTHBIX CUTYAIIUIX, aIEKBATHO OLICHUBATh BKJIA]]
KQ)KJIOTO U3 YYaCTHUKOB TPYMIbI B PEIICHHE pacCMaTpUBAaeMON TPOOIIEMBI.

B PE3YJIbTATC OCBOCHUS JUCHHIIIMHBI O6yLIaI0HIHI>’IC$I JOJDKCH YMCTh: ITPOBOIUTD
Ha6J'HOI[eHI/I${; IUIAHUPOBATHh M BBIIIOJHATE SKCIICPHUMCHTBI, ACJIaTh BbBIBOABI HA OCHOBC
OKCIICPUMCHTAJIbHBIX AAHHBIX; BBIABHUI'ATb T'HMIIOTC3bI W CTPOUTH MOACIIN, OTINYAaTbh



TUIOTE3bl OT HAYYHBIX TEOPUN; MPUMEHSTHh IOJYyYCHHbIE 3HAHHUS MO (U3MUKE IS
OMHUCaHUsI U OOBSICHEHHUS Pa3HOOOpa3HbIX (PU3MUECKUX SIBICHUI M CBONCTB BEIIECTB;
NPAKTUYECKH HWCIOJB30BaTh (M3MUECKHE 3HAHUSA; OICHUBATh JOCTOBEPHOCTHh
€CTeCTBEHHOHAYYHON HMH(MOpMAINK; MPUMEHSATH MOJNyuYeHHbIE 3HAHUS MO (PU3HUKE IS
pelieHusl MPaKTHYECKUX 3a7ad IMOBCEJIHEBHOM KHU3HH, OOECIeUeHHs Oe30MacHOCTH
COOCTBEHHOW KH3HU, PAIlMOHATIBLHOTO MPUPOONOIB30BAHUS U OXPAHBl OKPYXKAIOIIeH
Cpeapbl.

B pesynbraTe OCBOCHHS NUCHUILIUHBI OOYYAIOUIUICS JOJDKEH 3HATh: CMBICI
HOHATHI: (U3NYEecKoe SBICHHE, TUIOTE3a, 3aKOH, TEOpHs, BEUIECTBO U T.M.; CMBICH
¢u3nUecKUX BETUYMU: CKOPOCTh, YCKOpPEHHME, Macca, CWiIa, HMILYJIbC, pabdoTa,
MEXaHW4YeCcKas IHEeprusi, BHYTPEHHSAS HSHEpPrusi, aOCOJIOTHAs TeMIepaTypa, CpPEeIHss
KMHETUYECKas SHEPrus YacTUI[ BEIIEeCTBA, KOJMYECTBO TEIUIOTHI, 3JIEMEHTApPHBIH
AIIEKTPUYECKUI 3apsia U T.1.; (QyHIaMeHTalbHble (PU3MUECKUE 3aKOHBI U IMPHUHIIMIIBI,
JeKalue B OCHOBE COBPEMEHHOW (U3MYECKOM KapTHHBI MHUpa; HamOojee BaKHbIE
OTKpBITHSI B 00NacTH (U3MKH, OKAa3aBIIME OMpPENeIIoNiee BIUSHUE HAa Pa3BUTHE
TEXHUKA W TEXHOJOTHH, BKJAJ POCCUHUCKUX W 3apyOeKHBIX YYEHBIX, OKa3aBIIHUX
HauOoJIbIIIee BIMSHUE HAa Pa3BUTUE (PU3UKU; METOABI HAYYHOTO TTO3HAHHMS IPUPOIBI.



2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0bem yueOHOI JUCHUILINHBI, BUABI Y4eOHOI padoThI U IPOMEKYTOYHOIM
arTrecTanun

Bun yueoHoii padoThl

s OO

IS
0390

IS
300

O0BeEM OUCHMILUIMHEI B aKaJEMUUYECKHIX
yacax

KonTakTHas pabota oOydaromuxcs ¢ 80
npenojanBaresieM (BCero), B TOM YUCIIE:

- 3aHATHS JICKIIUOHHOT'O THUIA 32

- 3aHATUS CEMUHAPCKOTO THUMA (CEMUHAPHI, 48
MpaKTUYECKUE  3aHATHs, JabopaTopHBIE

3aHATHSI)

- B X0JI€ MOATOTOBKHU U 3aIUTHI 0
WHJMBUTYJIBHOTO MPOEKTA

- KOHCYJIbTAITUs 0

- IPOMEXYTOYHAS aTTECTALNSA T10 0
JTUCITUTIINHE

CamocrosiTenbHas paboTa 00y4aronmxcs

dopmMa MPOMEKYTOUHOU aTTECTALIUU Juggepenyuposanmwiii
oOyuJatomierocs 3auem

1 cemecmp




2.2 TemaTuyeckuii IJIaH U COAepPKaHUE Y4eOHOT0 npeaMera «Pu3nKa»

HaumeHoBaHMe pa3aesioB U TeEM Conep:xanue yueOHOro Matepuasa u ¢GopMbl OPraHu3annu O0bem, ak.4/ B TOM Koapl
AeTeJbHOCTH 00y4aI0HXCS yuciae B popme JIMYHOCTHBIX
NpaKTHYeCKOM pe3yJibTaTOB
MOJArOTOBKH, aK.4. yvin,
(¢opmupoBanu
10 KOTOPBIX
Croco0cTByeT
3JIeMeHT
NPOrpamMMBbl
1 2 3 4
O0P0O | 0390 | 390
PA3JIEJI 1. Du3uKa U METOABI HAYYHOI'0 IIO3HAHUA 2
Tema 1.1. ®usuka u Metoabl | Puzuka — Hayka o mpuposae. HayuHble MeTOAB! MO3HAHUS OKpPY>KAIOLIEro 2 JIP16
HAYYHOT'0 MO3HAHHUSA Mupa. Ponp skcnepuMmMeHTa W TEOpHM B IpoLecce MO3HAHMSA INPUPOABI.
OkcniepuMeHT B (usuke. MopenupoBanue (U3MUECKUX SBICHUH U MP 2,3
npoueccos. Hayunsle runore3sl. @uU3HUecKre 3aKOHbBI U T€OpUM. I'paHHIBI
NPUMEHUMOCTH (u3MUecKux 3akoHOB. I[IpuHuun coorBerctBusi. Ponb u IIP 1-3. 16
MecTo (u3uKu B (OPMHUPOBAHMH COBPEMEHHOH HAaydHOW KapTHHBI MHpa, B ’ ’
MIPAKTHUYECKOH EATENBHOCTH JIFOIEH. é;’ 19, 35,
CamocrosiTtesibHas padorta. KoHcmekT nmo teM «AHanorosble U HU(POBBIE 0
H3MEpUTENBHBIE TPHOOPHI, KOMIIBIOTEPHBIE JaTUAKID
PA3JIEJI 2. Mexanuka 16
Tema 2.1. Kunematuka Mexannueckoe nBrkeHre. OTHOCHUTEIBFHOCTh MEXAHHUYECKOTO IBMKEHUS. 2 JIP16
Cucrema orcuéra. Tpaexrtopus. Ilepemernenne, ckopocTh (CpemHss
CKOpPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTEepPHaJbHON TOYKH, HX MP 1,4,5
MPOEKIIMM HA OCH CHUCTeMbl KoopauHaT. CIIOKEHHE TepeMEIleHu |
CJIO)KEHUE CKOpocTeil. PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE P 1,2, 4,7,
nBwkeHne. I'padrkn 3aBUCMMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH 89 10 11
U MepeMeIleHns MaTepualbHOW TOYKM OT BpeMeHu. CBOOOIHOE mMajeHHe. o '
Yckopenue cBobogHoro maneHus. KpuBonmHeiHoe aBmkeHue. J[BmkeHune 12, 13-15,




MaTepUATbHON TOUKH IO OKPY>KHOCTH C MOCTOSIHHOU MO MOJYJIIO CKOPOCTBIO.
YriioBasi CKOpOCTh, JIMHEHHAss CKOpPOCTh. llepwmom m wactora oOparieHws.
LenTpocTpeMuTENEHOE YCKOPEHHE.

IIpakTuyeckoe 3aHsaTHe. PerieHue pacyE€THBIX 3aJa4 C SIBHO 3aJlaHHOU
(hm3nYecKoil MOAENBIO C HMCIOJF30BAHHEM OCHOBHBIX (POPMYJ KHMHEMATHKH.
[Moctpoenue u aHamu3 TpauKOB 3aBUCHMOCTEH KMHEMATHUSCKUX BEIHYUH
OT BPEMEHHU MJi1 PAaBHOMEPHOIO M PABHOYCKOPEHHOTO MPSIMOIMHEHHOTO
JIBUYKEHUSL.

CamocTtosTeabHass padora. Koncnekt no teme «TexHuyeckue ycTpoiicTBa
U MPAaKTUYECKOE NMPUMEHEHUE: CIHIOMETP, ABWKCHHUE CHAPSAOB, LICTIHBIC U
PEMEHHBIE TIepeaadm»

16, 17, 30,
34, 36

Tema 2.2. lunamuka

IIpuninun  otHocutenbHOCcTM  l'amunes.  IlepBbii  3akoH  HeroToHa.
HNuepuunaneubie  cuctembl oTcu€éta. Macca Tenma. Cwma.  Ilpuniun
cynepno3uumu cui. Btopoil 3akoH HproTOHa 171 MaTepuaabHOM TOUKH.
Tperuit 3akoH HproTOHa 1 MaTepHaNbHBIX TOYEK. 3aKOH BCEMHPHOIO
tsaroteHust. Cuna T1sbkectu. llepBas kocmuueckass ckopocth. Cuna
ympyrocta. 3akoH ['yka. Bec Ttema. Tpenme. Bumel TpeHHs (ITOKOS,
ckonbxeHus, kadeHus). Cwmna Tpenua. Cyxoe TtpeHue. Cuia TpeHUs
CKOJIbXKEHUS M cuia TpeHus 1nokos. Koaddumuent tpenus. Cuna
COTIPOTHUBJICHMS NIPH IBIXKEHUH TENa B )KUIAKOCTH Wi ra3e. [loctynarensHoe
W BpamjateNbHOE JBIDKEHHE a0COMIOTHO TBEPHOTO Tesia. MOMEHT CHIIBI
OTHOCUTEIBHO OCcH BpauieHus. [linedo cunbl. YcioBusi paBHOBECHS TBEPAOTO
Tena. TeXHUYecKre yCTpOCTBa U MPAKTHIECKOE IPUMEHEHNE: TOAIIUITHAKH,
JBHYKEHNE UCKYCCTBEHHBIX CITyTHHKOB

HpaKaneCKoe 3aHsATHE. Pemenue paC‘léTHBIX 3aaa4d C ABHO 3aHaHHOﬁ
(1)I/I3PI‘ICCKOI\/'I MOACJIBIO C UCITOJIBb30BAHUEM OCHOBHBIX 3daKOHOB U (bOpMy.]'[
JUHAMMUKH.

CamocrositesibHast padora. PacnoznaBanue (u3MUECKUX SABJICHUH B
Y4EeOHBIX OIBITAX U OKPY’KAIOIIEH KU3HU: MHEPITUS, B3aNMOEHCTBHE Tel

JIP 16
MP 1,4,5

[P 1, 2, 4,
7,8,9, 10,
11,12, 13-
15, 16, 17,
30, 34

Tema 2.3. 3aKkoHBI
MeXaHHKe

COXpaHeHHUsl B

Nmnynsc MaTepuanbHON TOUYKM (Tella), CHCTEMBbI MAaTE€PHAIBHBIX TOYEK.
NmMiynbsc cumbl U U3MEHEHUE UMITYJIbCa Tea. 3aKOH COXPAHEHUSI UMITYJIbCa.
PeaxtuBHoe nBmwxkenue. Pabora cuiel. MomuocTs cuisl. KuHeTHUecKast
DHEPTHsl MaTepuaTbHOW TOUYKH. TeopemMa 00 W3MEHEHHMH KHHETHICCKOM

JIP 16




sHepruu. lloTeHuuanvHas osHeprus. [loTeHIManbHas »HEPrUsS YHOPYro
nedopMUpOBaHHONH TpYyXuHBL. l[loTeHnmanpHAss DSHEpPrus Tena BOIH3U
noBepxHoctu 3emun. [loTeHIManNbHBIE U HEMOTEHIMANbHBIE CUIbl. CBA3b
paboOThl HEMOTCHIMAIBHBIX CHJI C H3MEHECHHEM MEXaHWYSCKOW DHEPruu
CHUCTEMBI Tel. 3aKOH COXpaHeHHS MEXaHHYeCKOW JHepruu. YIpyrue u
HEYNPYTUE CTOJKHOBEHHA. TEXHMYECKHE YCTPOWCTBA W TPAKTHIECKOE
MIPUMEHEHHUE: BOJOMET, KOTIEP, MPYKUHHBIN MMUCTOJET, IBIKEHUE PaKeT

IIpakTuyeckoe 3aHsaTHe. PerieHue pacyE€THBIX 3aJa4 C SIBHO 3aJlaHHOU
(u3NUECKOil MOJENbI0 C WCIOJNB30BAaHMEM OCHOBHBIX 3aKOHOB U (opMyn
JUHAMMKH U 3aKOHOB COXpaHEeHUs. PerleHne KauecTBEHHBIX 3aj]ad C OTOpOi
Ha wW3y4YeHHble B pasnene «MexaHWKa» 3aKOHBL, 3aKOHOMEPHOCTH U
(duznuecKue sBICHUSI.

CamocrosiTesibHAasi padoTa. AHanu3 QU3NYECKHX MPOIECCOB M SBICHUH C
HCIONb30BAaHUEM 3aKOHAa COXPAaHEHUS MEXaHWYEeCKOH SHEepruM, 3aKoHa
coxpaHeHus: uMIyJbca. OOBSCHEHHE OCHOBHBIX NPUHIMIIOB ACUCTBHS U
MPAaKTUYECKOTO MPUMEHEHUS! TEXHUYECKUX YCTPONCTB, TAKHX Kak: BOJAOMET,
KOIIEP, PY>KUHHBIN ITUCTOJIET.

MP 1,4,5

1P 1,2,4,7,

8, 13-15, 16,

17,24, 27-
29, 34

PA3JIEJI 3.

MounekyasipHas GpU3MKa U TEPMOJIMHAMHUKA

Tema 3.1.

OcHOBBI

KHHETHYeCKOH Teopuu

MOJIeKYJISIPHO-

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIIPHO-KHHETHUECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe newxkenue. Auddysus. Xapakrep nBmxeHus u
B3aMMO/JICUCTBUA YacTUI] BellecTBa. MoJeln CTpOECHUS Ta30B, KUJIKOCTEN U
TBEPABIX TEJ U OOBSCHEHHE CBOICTB BEILECTBA HA OCHOBE 3THUX MOJEIEH.
Macca u pasmepsl Monekyin. KonnuectBo BemectBa. [loctosHHas ABoraapo.
TemnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana temmneparyp
Henscus. Mopens maeansHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISAPHO-
KMHETHYECKOH TEOpHH MICaJbHOro Traza. AOCONIOTHas TeMIepaTypa Kak
Mepa cpefHeld KMHETHYECKON 3HEepPTUH TEIUIOBOrO JIBMKEHMS YacTHIl rasa.
IlIxana Temneparyp KenbBuHa. I'a30BbIe 3aKOHBI. YpaBHeHUE MeHueneeBa—
Knaneiipona. 3akon [anpToHa. M3ompomeccel B HACaJBHOM Trase C
MOCTOSHHBIM ~ KOJIMYECTBOM  BemlecTBa. | 'paduueckoe MpencTaBIeHHE
M30TPOLIECCOB: M30TEpMa, M30X0pa, m3obapa. TexHHUYecKHe yCTpoicTBa U
MPaKTUIEeCKOe MPUMEHEHHUE: TEPMOMETP, OApOMETP

IIpakTnyeckoe 3aHaTHe. PernieHue pacyE€THBIX 3a7a4 C SIBHO 3aJlaHHOU

JIP 16
MP 2,3

P 1,2,5,7,
8,9, 12, 13-
15, 16, 17,
30, 34




¢u3nUecKoil MOJENBbI0 C HCIONB30BaHWEM OCHOBHBIX mosiokeHnid MKT,
3aKOHOB U (POPMYJT MOJIEKYIISIPHON (DU3UKH.

CamocrositenbHasi padora. [IpoBeneHue 5SKCIEpUMEHTA: OMNpEEIICHUE
Maccel BO3[yXa B KJIIAaCCHOW KOMHATe Ha OCHOBE H3MepeHui o00BEMa
KOMHATBl, MaBJICHHS W TEMIIEpaTypbl BO3lyXa B HEW; HCCIEAOBaHNE
3aBHCHUMOCTH MEXAY ITapaMeTpaMH COCTOSHUS Pa3peXeHHOTo rasa.

Tema 3.2. OcHOBBI TEPMOANHAMMKH

TepMmoauHaMmuyeckas CHUCTEMA. BuyTpennss JHEPrust
TEPMOJIMHAMHYECKON CUCTEMBI U c1Ioco0bI €€ u3meHnenus. Konuuecto
TEIUIOTHI ¥ paboTa. BHYTpPEHHSS sHEprus OXHOATOMHOTO HIEAIBHOIO
raza. Bunel Teruonepenaun: TeMIONPOBOAHOCTh, KOHBEKIIWS, H3ITy4CHHE.
YaensHass  TEIIOEMKOCTH  BemiecTBa.  KonwMdecTBO  TENIOTHI  MPH
tertoniepenade. Ilonstne o0 ammabarHoM Tipormecce. IlepBeIif  3aKkoH
TEPMOAVHAMUKH. HpI/IMeHCHI/IC IepBoro 3aKOHa TCPMOJHMHAMUKHU K
uzomnponeccaM. [ padudeckas mHTepnpeTanus padoThl Taza. Bropoil 3akoH
TepMoaMHaMuKH. HeoOparumocTs TporieccoB B mpupopae. TermioBbie
MamyHbl.  [IpHHIMOBI  OEHCTBHSA TEIUIOBBIX MamuH. [IpeoOpazoBanwms
SHEPTMM B TEIUIOBBHIX MamuHax. Kodd¢unmeHT mnone3Horo neicTBus
terioBoi MammHEL. [{uka KapHo u ero xoadduimeHT none3Horo AecTBUS.
DKOJOTHYecKre MPOoOJIeMbl TEIUIOPHEPTeTUKH. TeXHUYEeCKHe YCTPOHCTBa U
MPaKTUYeCKOe TMPUMEHEHUE: JBHUIaTelb BHYTPEHHETO CropaHusi, OBITOBOH
XOJIOJTUIIbHUK, KOHIUIIHUOHEP

IIpakTnyeckoe 3aHaTHe. PermieHue pacyE€THBIX 3a7a4 C SIBHO 3aJlaHHOU
(M3UYECKO MOJIENbI0 C KMCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U (OPMYJI
MOJIEKYJISIDHOW (DM3UKW M TEPMOJUHAMHUKH. PellreHne KadeCTBEeHHBIX 3a/1a4 C
Omopoll Ha W3ydeHHBle B pazgene «MonekynspHas ¢uzMKa "
TEPMOIMHAMHKAY 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUSI.

CamocrositesibHast padora. M3yuenue wopeneld mnapoBod TypOHHBI,
JIBUTATENs] BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO ABUTaTENs.

JIP 16
MP 2,3

MP1,2,5,7,
8,9, 12, 13-
15, 16, 17,
18, 30, 34

Tema 3.3. ArperatHblie COCTOSTHUSA
BewecTea. Pa3oBbie NEpexoabl

[TapooOpazoBanue u koHneHcanus. Mcnapenue u xunenue. AOGCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh Bo31yxa. HachlmeHHbIH nap. YaenbHas TemioTta
napooOpa3oBaHusa. 3aBHUCHUMOCTh TEMIIEpAaTypbl KHIEHHS OT JaBIICHUS.
TBépnoe teno. Kpucrammmueckue u amopdHsie Tena. AHH30TPOIUS CBOWCTB
kpuctawioB. XKuakue kpucramisl. CoBpemMeHHble MaTepuaisl. [lnaBnenue u

JIP 16

MP 2,3




KpUcTaJUIH3aInys. Y IenbHas Teriora miaBieHus. Cyomumanus. YpaBHEHUE
TerioBoro  Oamanca. TexHWYeckWe  yCTpPOWCTBA M IMPAKTHYECKOE
NPUMCHEHUE: TUTPOMETP U TCUXPOMETP, KaJOpUMETP, TEXHOJIOTHUHU
MOJIyYEHHUS] COBPEMEHHBIX MaTepUajioB, B TOM YHCIICE HAaHOMATEPHUAJIOB, U
HaHOTEXHOJIOTUH

IIpakTH4yeckoe 3aHATHEe. PerieHue pacy€THBIX 3a1ad C SBHO 33JaHHOU
(u3MUecKoil MOJENBI0 C HMCIOJIb30BAHUEM YpPaBHEHHS TEIJIOBOTO OanaHca.
Pemenne KadecTBEHHBIX 3aJad C OINOPOM Ha M3YUYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKHE SIBICHUS 110 TEME.

CamocrosiTenpHasi padora. OObsSCHEHNE MPUHIMIIOB ACHCTBUA U YCIOBUI
0e30IacHOrO0  HCHONB30BaHUA B  IIOBCEJHEBHOM IKH3HHM THIPOMETDA,
NCUXpoMeTpa,  Kajlopumerpa.  M3ydeHue  TEXHONOTrHd  MOJy4YEHUs
COBPEMEHHBIX MaTEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB.

TP 1,2, 5,

7,8, 13-15,

16, 17, 33,
34

PA3JIEJI 4.

JJIeKTPOAMHAMHKA

16

Tema 4.1. DnexTpocTaTnka

OnekTpu3auus Tel. OJEKTpUYecKud 3apsn. JBa BHAa SJIEKTPUUYECKUX
3apsnoB. IIpoBONHMKM, OUAIEKTPUKH M IMONYNPOBOJHUKH.  3aKOH
COXpaHEHHUsl JJIEKTpUUECKOro 3apsaa. B3aumopeiicTBue 3apsnoB. 3akoH
Kynona. ToueuHslii 3JeKTpUYECKUH 3apsA. OJNEKTPUYECKOEe  IIOJIe.
HanpspkéHHocTe  anekTpuueckoro  mons.  IIpuHOouMm — cymeprno3nnuu
JJIEKTPUYECKUX TMoJIeH. JIMHMM HaNnpsHKEHHOCTH 3JIEKTPUYECKOrO  IOJIS.
Pabora cunm  anekTpocrarmyeckoro  mojis.  [lorenmuman.  Pa3HocTh
noTeHuuanoB. [IpoBOAHMKN W IUAJIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.
JusnexkTpuueckas — NMPOHUIAEMOCTb.  JiekTpoéMmkocTb.  KoHpeHcatop.
OneKTpo€MKOCTh  IJIOCKOTO  KOHJEHcaTopa. OJHEprus  3apsHKeHHOTO
KOHJEHcaTopa. TexHudeckne yCTpoWcTBa M INPAKTUYECKOE IHMPHUMEHEHUE:
3NEKTPOCKOII, 3JIEKTPOMETpP, SJEKTPOCTATHYECKasl 3alluTa, 3a3eMJICHUE
3JIEKTPONPUOOPOB, KOHAEHCATOP, KOIMUPOBAIBHBIN ammapar, CTpyHHBIN
MIPUHTEP

IIpakTHyeckoe 3aHsTHe. PermeHne pacy€THBIX 3a1ad C SIBHO 3aJaHHOU
(pm3nYecKoi MONEIBI0 C HCIIOIB30BAHMEM OCHOBHBIX 3aKOHOB M (POPMYI
3JNEKTPOCTATUKU. PelleHne KauecTBEHHBIX 3a7ad C ONOpPOH Ha HM3YUYCHHbIE
3aKOHbI, 3aKOHOMEPHOCTHU U (1)I/I3I/ILIGCKI/IG SBJICHUSA SJICKTPOCTATUKU.

JIP 16
MP 1,4,5

IP 1, 2,7, 8,
9, 12-15, 16,
17, 20, 22,
30, 34




CamocTrosiTesibHAasi padoTa. AHanu3 QU3NYECKUX MPOLECCOB M SBICHUH C
HCIONb30BaHUEM (U3NUECKUX 3aKOHOB: 3aKOHA COXPAHEHUsS 3JIEKTPHUECKOTO
3apsina, 3akoHa Kyrnona. Paborta B rpymmax mpu aHaiu3e AOHOIHUTENBHBIX
HUCTOYHUKOB MH(OPMAIINHU U MTOJTOTOBKE COOOIIEHUH O MPOSBICHUN 3aKOHOB
3IEKTPOCTATUKU B OKPY’KAIOLIEH XKU3HU U IPUMEHEHUH UX B TEXHUKE

Tema 4.2,
IEKTPUYECKHU I
Pa3JM4YHBIX Cpeaax

TOK.

ITocTosiHHBIN

Toxknu

B

OnexTpudeckuil TOK. YCIOBHS CYLIECTBOBAHUS JJIEKTPUUYECKOIO TOKa.
Ucrounnku toka. Cuna Toka. [loctossuubiit Tok. Hampspkenue. 3akon Oma
JUIT  ydYacTKa I[emd. OIEeKTPUYECKOe  COMNPOTHBIICHHE. Y IEITbHOE
conpoTuBieHue BeulecTa. [locnenoBaTensHoe, mapamienbHOE, CMEIIaHHOE
COeIMHEHNEe TPOBOAHMKOB. Pabora snekTpuueckoro toka. 3akoH JIxoyms—
Jlenna. MOIIHOCTh 3JIEKTPUYECKOTO TOKA.  OJJNEKTPOABMKYIIAS CHIIA U
BHYTPEHHEE COINPOTUBICHUE HCTOYHHMKA TOoKa. 3akoH Oma I TOJIHOU
(3amkHYTOH) snekTpudeckoil nenu. KopoTkoe 3ambikaHue. DIEKTPOHHAS
MPOBOJIUMOCTh TBEPABIX METAJIOB. 3AaBUCUMOCTh CONPOTUBJICHUSI METAJIOB
oT TemmepaTypbl. CBEpXMPOBOAUMOCTb. DJIEKTPUYECKUM TOK B BaKyyMe.
CpoiicTBa 91eKTpOHHBIX Ty4koB. [lomympoBomuuku. CoOcTBeHHass u
MpUMECHas MpPOBOAMMOCTh MOJYHNpOBOAHUKOB. CBoiicTBa p—N-mepexona.
[HomynpoBogHUKOBBIE TPHOOPEI. DIEKTPUYECKH TOK B pacTBOpax H
paciuiaBax 3JEKTPOJUTOB. DJIEKTPOIUTHUECKAS ITUCCOLMALMS. DIEKTPOIH3.
OnekTpudeckuif TOK B razax. (CaMOCTOSTENBHBIH U HECAMOCTOSTEIhHBIN
paspan. Monnus. Ilnasma. TexHuueckwe YyCTpOHCTBA M IMPAKTUYECKOE
NPUMEHEHUE: aMIIepMETP, BOJBTMETP, pEOCTaT, HCTOYHUKU  TOKa,
3JIEKTPOHArpeBaTeNbHBIE  MPHOOPBI,  AJIEKTPOOCBETHTENbHBIE  MPUOOPHL,
TEPMOMETP  CONPOTHUBIEHHUS, BaKyyMHBIH  JMOJ, TEPMHUCTOPHl U
(hoTOpE3UCTOPBI, TOITYIPOBOTHUKOBEIH MO/, TATbBaHIKA

IIpakTnyeckoe 3aHaTHe. PemieHue pacyE€THBIX 3a7a4 C SBHO 3aJlaHHOU
(hm3uYecKoil MONEIBhI0 C HCIIONF30BAHUEM OCHOBHBIX 3aKOHOB M (POpPMYIH
TeMbl «II0CTOSHHBIN 3JEKTPUYECKUI TOKY.

CamocTtosTenbHass padora. OObsCHEHNE MPUHIMIIOB ACHCTBUA U YCIOBUI
0e30nacHOro MPUMEHEHHs aMIIEPMETPa, BOJIBTMETPA, PEOCTaTa, HICTOYHUKOB
TOKa, QJICKTPOHAIrpe€BaTCIbHbIX u OJICKTPOOCBETUTECIIBHBIX HpI/I60pOB,
TEPMOMETPA COITPOTUBJICHUA, BaKyyMHOI'O anonaa, TEPMUCTOPOB u
(hoTope3nCTOPOB, MONYIIPOBOIHUKOBEIX THOIOB, TaTbBAHUKH.

JIP 16
MP 1,4,5

IP 1, 2, 8,

10, 11, 13-

15, 16, 17,

18, 22, 24,

27-29, 31,
34




Tema 4.3. MarsuTtHoe
DJIeKTPOMATHUTHASI MHAYKIMS

moJie.

IlocTostHHBIE  MarHuThl.  B3auMOIEHCTBUE  IIOCTOSHHBIX  MAarHHUTOB.
MarnutHoe miosnie. Bektrop MarHUTHOW MHIYKIUHU. [I[pUHIMI CyNepro3uIuu
MarHuTHBIX Toned. JluHuu wMarHuTHOW wuWHAYKIMU. KapTtuna muHUMI
MAarHUTHOM WHAYKIIMU TIOJI1 TIOCTOSIHHBIX MAarHuTOB. MarHuTHOE TIOJie
pOBOJHUKA C TOKOM. KapThHa 5nMHUN UHAYKIUM MarHUTHOIO IOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOI'O ITPOBOJIHMKA,
KaTymku ¢ TokoM. OnbeIT Dpcerena. BzaumoaeiicTBie MpoBOJHUKOB C TOKOM.
Cuna Ammnepa, e€ moayns u Hampasienue. Cuna JlopeHna, e€ Moayinb U
HampapjieHue. [[BrkeHue 3apsK€HHOW YacTHUIbl B OJIHOPOJHOM MarHWTHOM
nmosie. PabGora cwibl Jlopenma. SIBieHHME BIIEKTPOMATHHTHOW WHAYKIIHU.
[ToTox BekTOpa MarHUTHOM MHIYKIIMH. DIEKTPOABIDKYIIAS CHJIA WHIYKITUH.
3aKkoH AIEeKTpoMarHUTHOW uHAykuuu Papanes. BuxpeBoe sneKTpuyeckoe
noje. OJNEKTPOABWKYINAs CUJa HHAYKIMH B IPOBOJHHUKE, JBUKYIIEMCS
[IOCTYNATEJIbHO B OJHOPOAHOM MarHuTHOM nose. IIpaBuno Jlenna.
NHOyKTUBHOCTh.  SIBIEGHME CAMOMHIOYKUMHU. OJEKTPOIABIXKYILNAs cuja
CAaMOUHIYKIIMU. ODHEPrusg MarHuTHOIO TMOJid KaTyIIKh C  TOKOM.
ONEeKTPOMarHuTHOE ToJie. TeXHWUYECKHe YCTPOMCTBA M IIPAKTUYECKOE
MIPUMEHEHHUE: TOCTOSIHHBIC MATrHUTHI, 3JIEKTPOMATHUTHI, 3JICKTPOJABUTATEb,
YCKOPHUTEIHU DJIEMEHTAPHBIX YaCTHII, HHIYKIIHOHHAS T1€Yb

IIpakTnyeckoe 3ansaTHe. PermieHue pacu€THBIX 3aJa4 Ha TMPUMEHEHUE
(hopmyir TeMbl «MarauTHoe 1osie. DIeKTpOMarHuTHas MHAYKIUD. Pemenue
KaueCTBEHHBIX 3a/1a4 C ONOPOM HA U3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
(hm3nueckue siBIIeHUs TeMbl « MarHuTHOE ToJIe.

CamocrosiTtesibHass padora. PacnoznaBanue (uU3MUECKUX SBJICHUH B
y4eOHBIX ONBITaX M OKpYyXarolled >KU3HH: B3aUMOJICHCTBHE MarHHUTOB,
3JIEKTPOMAarHUTHAs WHAYKLUS, NEHCTBHE MarHUTHOTO TOJIS Ha MPOBOJHUK C
TOKOM M JABWXKYIIUICS 3apsi

JIP 16
MP 1,4,5

IP 1, 2, 13-
15, 16, 17,
21, 22, 24,
25,32, 34

PA3/IE] 5.

Kosaed0anus 1 BOJIHBI

15

Tema 5.1. Mexann4yeckue u
3JIEKTPOMATHUTHBbIE KOJIeOaHUSA

Konebarenphnast  cucrema.  CBOOOAHBIE  MeXaHWYECKHE  KOJeOaHMS.
lapmonnueckne konebanus. [lepumon, wacrora, ammmryna u  (asa
koneOanuii. [lpyXuHHBIA MasSTHUK. MaTeMaTHdecKuid MasTHUK. Y paBHEHUE
rapMoHuueckux KoneOanmii. IlpeBpamieHune sHepruM NpU TapMOHHUYECKHX
konebanusix. KonebarenbHblii KoOHTYp. CBOOOIHBIE 3IEKTPOMAarHUTHBIC
KojeOaHusi B WACAIHHOM KOJe0aTeThHOM KOHTYpE. AHANOTHA MEXIy

JIP 16
MP 2,3

TP 1, 2, 10,




MEXaHMYECKUMH M 3JICKTPOMArHUTHBIMU KojieOaHusmMu. @opmyna TomcoHa.
3aKk0oH COXpaHEHHS OJHEPrHH B HIASATFHOM KOJeOaTeIbHOM KOHTYpE.
[IpencraBnenue o 3aTyxaronyx KoJicOaHUIX. BIHYKJICHHBIE MEXaHHUUECKUC
kojieOanus. Pe3onaHc. BbIHYXIEHHBIE DIIGKTPOMArHUTHBIC KOJcOaHUs.
[lepemennbrii Tok. CHHYCOMAANBHBIA TEPEMEHHBIM TOK. MOITHOCTH
MIEPEeMEHHOT0 TOKa. AMIUIUTYJIHOE W JEWCTBYIOIIEe 3HAUYEHUE CHIIBI TOKA M
HanpspkeHusi. Tpancdopmatop. [lpousBojactBo, mepegada W HOTpeOJICHUE
SICKTPUUYECKOM JHEPruu. OKOJOTUYECKHE PUCKH TIPU  IMPOU3BOJCTBE
anekTposHepruu.  KynapTypa ~ WCMONB30BaHUS  JJEKTPOIHEPTHH B
MOBCETHCBHON KU3HU. TEXHUYECKHE YCTPOICTBA U  MPAKTUYECKOE
MIpUMEHEHHUE: IJIEKTPUUECKUN 3BOHOK, T€HEPATOp MEPEMEHHOI0 TOKa, TUHUU
3JIeKTpornepeaay

HpaKanecKoe 3aHsiTHe. PelllcHHE KauyeCTBEHHBIX 3agady C OHOpOI‘/'I Ha
HN3Y4YCHHBIC 3aKOHbI, 3aKOHOMEPHOCTH, OITUCBIBAIOIIUE MEXAHUYCCKUE U
OJICKTPOMArduTHBIC KoJieOanus.

CamocrosiTenbHas pabora. Ornucanue MEXaHUYECKUX u
JNIEKTPOMATHUTHBIX KOJICOAHHUH C WCMONB30BaHUEM (DU3NYECKUX BEIUYHH:
IIepHOT ¥ YacToTa KojaeOaHHui, aMIUTyaa U (daza KoJacOaHmid, 3apsa H Chila
TOKa B TAPMOHHYECKUX DJIEKTPOMATHUTHBIX KOJICOAHUSIX.

11, 13-15,

16, 17, 22,

27-29, 34,
36

Tema 5.2. Mexannueckne
3JIEKTPOMATHUTHBIE BOJIHBI

H

MexaHnuueckue BOJHBIL, yciaoBUsl pacnpoctpanenus. Ilepuoa. CkopocThb
pacrpocTpaHeHusi M JUIMHA BOJIHBL. [lonepedHble M IPOJOJIBHBIE BOJIHBIL.
Wntepdepennns u nudpakins MEXaHUIeCKUX BOJH. 3ByK. CKOPOCTh 3ByKa.
I'pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKka. DNeKTpPOMAarHUTHBIE BOJHBIL.
VYcnoBusi M3Ay4YeHUs BIIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHTaius
BekTopoB E, B, v B anekTpomarauTHoOi BostHe. CBONCTBA JIEKTPOMATrHUTHBIX
BOJIH: OTpaXKeHHue, MpeIoMJICHUE, MOJISIpU3ALIMS, nudpaxius,
nHTepepeHIms. CkopocTb 3JEKTPOMArHUTHBIX BOJIH. [xana
3JIEKTPOMATHUTHBIX BOJIH. IIpuMEeHEHUE 37€KTPOMArHUTHBIX BOJIH B TEXHHUKE
u  Obity. [lpUHUOUIBI panuocBsS3W W TEJICBHICHUA. Pamuonokarius.
ONEeKTpOMarHuTHOE 3arpsi3HEHUE OKpYyXarolled cpeabl. TeXHHUYecKue
YCTPOWCTBA M IPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIE HHCTPYMEHTHI,
YIABTPA3BYKOBas JUArHOCTUKA B TEXHUKE W  MEIUIMHE, pajap,
paaronpuéMHUK, TeJICBU30p, aHTeHHa, TenedoH, CBU-neus.

JIP 16
MP 2,3

TP 1, 2, 13-
15, 16, 17,
22,27, 34




HpaKaneCKoe 3aHaTHE. PemieHue pacqéTme 1 Ka4C€CTBCHHBIX 3aaad C
0HOpOI71 Ha HM3YYCHHBIC 3aKOHBI H 3aKOHOMCPHOCTH, OIIMCBIBAIOIIUEC
pacrnpoCTpaHCHUE MEXaHNYCCKUX U DJICKTPOMArHUTHBIX BOJIH.

CamocTrosiTeibHasi pagoTa. l3yueHue NpPUMEHEHHS 3SJICKTPOMATHUTHBIX
BOJH B TeXHHWKE W OBITy. OOBSCHEHHE NMPUHITUIIOB NCHCTBHUS M YCIOBHI
0€30MacHOr0 MPUMECHEHUS MY3BIKAJIBLHBIX HHCTPYMEHTOB, YJIbTPa3BYKOBOH
JUATHOCTUKM B TEXHUKE W MCIUILMHE, pajapa, paauonpuEéMHUKA,
TeJIeBU30pa, aHTeHHBI, Tenedona, CBY-neun.

Tema 5.3. OnTuka

I'eomerpuueckas ontuka. IlpsMonuHeliHOE paclpocTpaHEHUE CBETa B
onHopongHOU cpene. Jlyy cBera. ToueuyHbld MCTOYHHMK cBeTa. OTpaxeHue
cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHme W300pakKCHHH B IIIOCKOM
3epkaine. [Ipemomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOJIOTHBIN
nmokasarenp mnpenomienus. IlomHoe BHyTpeHHee oTpakeHue. IlpenenbHbIil
YT0JI IOJIHOTO BHYTpEeHHETO oTpakeHus. Jlucnepcus cera. CI0KHBINH COCTaB
Oenoro ceeta. I{Betr. CoOuparoriue 1 paccermBarolie JUH3bI. TOHKasl JTHH3A.
@OKYCHOE pPacCTOSTHUE M ONTUYECcKas CuJia TOHKOW JuH3bL IlocTpoenue
M300pakeHn B COOMPAOIINX M paccerBaromux JimH3aX. DopMmyna TOHKOM
JIUH3bl. YBeIWYeHHE, JaBaeMoe JIMH30M. Ilpenensl MOPUMEHUMOCTH
reoMeTpUYEeCKOl onTHKU. BosHoBas ontuka. MHTepdepeHuus cBera.
KorepenTtnele wucrouHWKH. YciaoBHA HAONIOJEHHS MAaKCHMyMOB U
MUHUMYMOB B HWHTep(EpPEHIIMOHHOW KapTHHE OT JABYX CHH(a3HBIX
KOTePEHTHBIX MCTOYHHUKOB. udpakius csera. JAudpakiuoHHas peréTka.
Ycnosue HaOIr0/ICHHS TTIaBHBIX MaKCUMYMOB pH MaJIeHuu
MOHOXPOMATHYECKOTO CBeTa Ha audpakiuoHHyro pemérky. [lomspuzarus
cBeTa. TeXHWYECKHe yCTPONCTBA U MPAKTHUYECKOE MIPUMEHEHHE: OUKH, JIyna,
¢doroamnmapaT, MPOEKIIMOHHBINA anmnapar, MUKPOCKOI, TEJIECKOII, BOJOKOHHAS
ONTHKA, TU(PaKIIMOHHAS PEIIETKA, TIOISPOU

IIpakTyeckoe 3aHaTHe. PernieHue pacyE€THBIX 3a7a4 C SIBHO 3aJlaHHOU
(hM3UIEeCKO MOJENBI0 C HMCIOJB30BAHMEM OCHOBHBIX 3aKOHOB M (OPMYIT
reOMETPUUYECKOU ONTUKHU.

CamocTtosTenbHass padora. OObsCHEHNE NMPUHIMIIOB ACHCTBUA U YCIOBUI
0e30nacHOr0 NPUMEHEHUs] OYKOB, JYyINbI, (oToammnapaTra, NPOESKLHOHHOTO
amnmapara, MUKPOCKOIA, TEIEeCKONa, BOJOKOHHOW ONTHKH, TUPPAKIMOHHON

JIP 16
MP 2,3

[P 1, 2, 13-

15, 16, 17,

20, 21, 22,

24, 26, 27,
34,




PEETKY, TONAPOUA.

PA3JIEJI 6.

KBanToBasi puzuka

15

Tema 6.1.
ONITUKH

JIeMEeHThbI

KBAHTOBOMH

®oronbl. Dopmyina [Tranka cBsi3u 3HEpTrUU (HOTOHA C €T0 YACTOTONH. DHEPTHs
u uMIynbe ¢potoHa. OTKpeITHE B HUccienoBanue ¢poroddderra. OmeiTel AT
CroneroBa. 3akoHbl  ¢orodddekra. VYpaBHeHUE DWHIITEHHA UL
dhotoaddexra. «Kpachnas rpanuna» gorodddekra. JlaBnenue cBera. OnbITh
[L.H. JleGeneBa. XuMuueckoe AEUCTBUE CBETa. eXHUYECKHE YCTPOHCTBA U
MPaKTUYeCKOe TpUMeHeHHe: (OTOdJIeMEHT, (OTOJATYMK, COJHEUHAS
Oarapesi, CBETOINOT

IIpakTuyeckoe 3aHsiTue. PereHue pacy€THBIX 3a7a4 C SIBHO 3aJlaHHOU
(M3UYECKOM MOJIEIBIO C HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB M (POpMYI
KBAaHTOBOW ONTHKHU. PenieHne kauecTBEHHBIX 3a7a4 ¢ OMOPON Ha U3YUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU KBAaHTOBOW ONTHKH.

CamocrosiTtesibHasi padoTra. OOBsSCHEHHE OCHOBHBIX NMPHHIUIOB IEHCTBUS
TEXHUYECKUX YCTPOWCTB, TAKUX Kak: ()OTOINEMEHT, (POTOAATINK, COTHEUHAS
Oarapesi, CBETOOMOJ; M YCIOBMM HMX O€30IacCHOrO MPUMEHEHUS B
MPAKTUYECKOH KU3HU

JIP 16
MP 1,4, 5

IP 1,2, 11,
13-15, 16,
17, 20, 21,
23,24, 34

Tema 6.2. CTpoeHue aToma

Mogens atoma Tomcona. OmbiTel Pesepdopma mo paccesHuro a-yacTuil.
[Inanerapnas monens aroma. Iloctynatsel bopa. M3nydenne u mornomeHne
(OTOHOB NpH TIEpexoJie aTOMa C OJTHOI'O YPOBHS SHEPIUW Ha JApYyroi. Buab
crekTpoB. CHekTp ypOBHEH 3HEpPrHH aToMa BOAOpoAa. BonmHOBEIE cBOMCTBa
yactull. Bomuet ne  Bpoinga.  KophnyCKymnsipHOBOJHOBOM — IyanusM.
CrioHTaHHOE€ ¥ BBIHY)KICHHOE H3JIyd4eHHe. TexXxHHYecKne YCTpOWCTBAa M
MPaKTHYECKOe MPUMEHEHHUE: CHEeKTPaJbHBINA aHanu3 (CIEeKTPOCKOI), Ja3ep,
KBAHTOBBI KOMIIBIOTED

IIpakTHyeckoe 3aHsTHE. PelieHre KavyeCTBEHHBIX 3aJad C OMNOPOM Ha
M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (U3MUYECKUE SBICHHUS II0 TEME
«Ctpoenne aTomay.

CamocTtosTenbHass padora. OObsCHEHNE MPUHIMIIOB ACHCTBUA U YCIOBUI
0€30MacHOro NPUMEHEHHs CIIEKTPOCKOIIA, Ja3epa, KBAHTOBOT'O KOMITBIOTEPA.

JIP 16
MP 1,4,5

TP 1, 2, 13-
15, 16, 17,
20, 21, 23,
24,34, 36




Tema 6.3. AToMHOe SAPO

OKCIEPUMEHTHI, JTOKa3bIBAIOIIME CIOKHOCTh CTpOEHUs sapa. OTKpbITHE
pammoakTuBHOCTH. OmbBITEI  Pesepdopma 1o  ompemencHHIO  cocTaBa
pannoakTuBHOrO M3nmyudeHus. CBoiicTBa anbda-, Oera-, TaMMa-U3ITy4eHUS.
BrusiHue paguoakTMBHOCTH HA JKMBBIE OpraHu3Mbl. OTKPBITHE MPOTOHA U
HedTpoHa. Hyknmonnass momens sipa ['eitsenOepra-MBanenko. 3apsan sapa.
MaccoBoe uwmcno sapa. HM3zotombl.  Anbda-pacman. INIeKTPOHHBIH |
MO3UTPOHHBIN Oera-pacman. ['ammamsmydenue. 3akoH PpaJnOAKTHBHOTO
pacmaza. DHeprus CBsI3U HYKJIOHOB B simpe. Snepusie cuibl. Jledekt macchl
sapa. SnepHele peaknuu. JlejgeHue u CuUHTE3 snep. SnepHBIA peakTop.
Tepmosinepubiii cunTe3. [IpoOieMbl M MEPCHICKTHBBI SICPHON 3HEPTETHUKHU.
OKOJIOrHYecKre acheKThl SACPHOM SHEPreTHKH. DIeMEHTapHbIe YacTHIIBI.
OTkpoITHE TTO3UTPOHA. METOBI HAOMIOICHNUS M PETUCTPAITUH dIIEMEHTAPHBIX
gacturl. @DyHIaMeHTaIbHBICE B3aMMOICHCTBUA. EmuHCTBO  (u3mdeckoit
KapTUHBl MHpa. TeXHHUYEeCKHE YCTpOMCTBA U IMPAKTUYECKOE ITPUMEHEHHE:
J03UMETP, KaMmepa BuibcoHa, siiepHbIi peakTop, aToMHast 6oM0a

JIP 16
MP 1,4,5

IP 1, 2, 13-
15, 16, 17,
21, 24, 34

I[IpakTHyeckoe 3ansiThe. PelieHue 3a7a4 ¢ OMOpoil Ha MOJIyYCHHBIC 3HAHWS, 3
B T.4. O 3apsi/iec © MACCOBOM YHCIIE SIIpa
CamocrosiTeTbHAs pabora. Hcnons3zoBanue nH(OPMAITMOHHBIX 0
TEXHOJIOTMM  JUJI  IIOMCKA, CTPYKTYpPHpPOBaHUS, HUHTEpIpETaluud U
nmpeacTaBieHus] HHGOPMAIIMU MPH MOJATOTOBKE COOOIICHU O MPUMEHEHHUU
3aKOHOB KBAHTOBOW (M3WKH B TEXHHKE M TEXHOJIOTHAX, DKOJIOTHUECKUX
acreKTax AAepHON SHEPreTHKH

[Mpomexyrounasi arrectanusi | Jl.3auer

Bcero: 80




3. YCJI0BUSA PEAJINBAIUU ITPOI'PAMMBI YYEBHOI'O ITPEJIMETA

3.1. TpeOoBaHussi K MHHHUMAJBHOMY MATEPUAIbHO-TEXHHYECKOMY
odecreyeHnI0

B kauecTBe MaTepuanbHO-TEXHHYECKOTO OOECHedeHHsl y4yeOHOro mpeamera
MOTYT OBITh MCHOJB30BAHBI TEXHUYECKHE M DJIEKTPOHHBIE CpPEACTBAa OOydEHUs U
KOHTPOJI 3HaHUM CTYAEHTOB (Ipe3eHTalMH, (parMeHTbl (UIbMOB, KOMILJIEKTHI
MUTAKATOB, HATJISAHBIX MOCOOHM, KOHTPOJMPYIOIIUX MPOTPaMM U JIEMOHCTPAIIMOHHBIX
YCTAHOBOK), MCHOJB30BAHME KOTOPBIX MPEAYCMOTPEHO METOAMYECKON KOHIENIUEN
MIPENOIaBAHMS.

B cootBercTBUM ¢ TpeOOBaHUSAMH K MaTEpUAIbHO-TEXHMUECKOMY OOECIICUEHUIO

ydeOHOro Tporecca 0a30BBIi  YpPOBEHb Kypca (U3MKH Ha YpPOBHE CPEIHETO
o0pa3oBaHMsI JTOJDKEH M3Y4YaThCS B YCIOBHUSX MPEIMETHOTO KaOuWHeTa (DM3WKH WU B
YCIIOBHSIX MHTETPHPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKIa. B
kaOuHeTe (PU3MKHM JODKHO OBITh HEOO0XOIUMOE JIabopaTopHOE O00OpYy/IOBaHUE IS
BBITIOJIHEHUSI YKa3aHHBIX B IIPOrpaMMe Mo (PU3MKe YUEHUYECKUX MPAKTUYECKUX paboT U
JE€MOHCTPALIMOHHOE 000pYy10BaHUE.

3.2. Y4yeOHo-MeToaUYeCKOe M HH(pOPMANMOHHOEe o0ecnedyeHHe Y4eOHOIo
npeaMera

OcHoBHas qUTEpaTYpa:
1. Msxkumep ['.5., ®usmuka. 10 kimacc: yueb. mis obmeoOpa3oBar. yUpeKICHHM:

0a30BbIil 1 ipoduit. yposuw/ I'.5. Mskumes, b.b. byxosues, H.H. Croukuii; nozg pea.
B.U. Hukonaesa, H.A. ITapdentreBoii. — 19-e uza. — M.: IIpocemenue, 2023. — 432 c.:
ni. — (Knaccuueckuit kypc). — ISBN 978-5-09-074278-8.

2. Msxkumes I'.5., ®usnka. 11 kmacc: y4ued. 11 oOmeoopa3oBar. opraHu3aldi ¢
MpWI. HAa 3JEKTPOH. Hocutene: 0a3oBbii u mpodui. ypoaw/ I'.5. Mskumes, b.b.
byxoBnes, B.M. Yapyrun; non pen. H.A. IlapdentbeBoit. — 23-e¢ u3a. — M.:
[Ipoceemenne, 2020. — 399 c., un. — (Knaccuueckuii kypc). — ISBN 978-5-358-23443-
7.

JlonoHuTeIbHAS JIMTEPATYypAa:

1. Yakak A.A. 3aganus no Gusnke : METOAMYECKUE yKa3aHUs aJia ydarmxcs 10
Kjlacca 3a04HOM (Qu3uko-TexHuyeckod mmkonbl / Yakak A.A.. — OpeHOypr
OpenOyprckuit rocygapcTBeHHblii yausepeuteT, 9bC ACB, 2006. — 61 ¢. — TekcT :
anexkTpoHHbii // Ludporoit oOpazoBatenbHbI pecypc [IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/50073.html

2.HaconoB A.[[. ®u3uka B mpuMmepax u 3amadax : 3amadynuk / Haconos A.Jl.,
Hosrnuuxuna T.M., [denucoBa H.H.. — bapnayn : AunTalickuil TrocyaapCTBEHHBIN



https://www.iprbookshop.ru/50073.html

negaroruueckui yuusepcutet, 2017. — 36 €. — TekcT : anexkrponnbiit // {udposoit
o0Opa3oBaTeIbHBIHI pecypce IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/102878.html

IIporpamMmHoe o0ecneuyeHnmne 7 pecypchl UH(POPMALTMOHHO-
TEeJEKOMMYHUKAIMOHHOU ceTu «HTEepHeT.

baza mannsix «l{udposas oudmroreka IPR smart» http://www.iprbookshop.ru

HanmeHoBaHMe NPOrPaMMHOIO Ha3zunauenue
o0ecreuyeHus

Adobe Reader [Mporpamma asst IPOCMOTpPA AIEKTPOHHBIX
JIOKYMEHTOB

[Tnardopma mucranmuonnoro ooyuenuss LMS | BupryanbHas oOy4aromas cpena
Moodle

Mozilla FireFox Bpay3sep

Microsoft Office 2013, [TakeT opuUCHBIX TPOrpamMm
Microsoft Office Project 2013, Microsoft

Office Visio 2013

7-zip ApXuBaTop

Microsoft Windows 7 Professional OnepannoHHas cucreMa

Kaspersky Endpoint Security CpeICcTBO aHTHBHPYCHOM 3aIlIMTHI
Google Chrome Bpaysep

OpenOffice ITakeT 0(HUCHBIX TPOrpamMm

Opera bpaysep

Paint .NET PacTpoBblil rpaduveckuii perakTop
Microsoft Security Assessment Tool. Pexum [Mporpamme! i HHGOPMAIMOHHON
noctyna: http://www.microsoft.com/ru- 0e30macHOCTH

ru/download/details.aspx?id=12273 (Free)
Windows Security Risk Management Guide
Tools and Templates. Pexum goctyma:
http://www.microsoft.com/en-
us/download/details.aspx?id=6232 (Free)

WinDjView [Tporpamma it mpocMoTpa (aiinoB B popmare
DJV u DjVu

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O

HPEAMETA
MeToabl KOHTPOJISI Kpurepun oueHku pe3yjbTaToB
Pe3yabTaTsl 00yueHus . P purep n pesy
o0yueHust
1 2 3
Ilepeuenn 3HaHUIi, OCBaUBAaEMBIX B paMKax y4yeOHOI0 IpeaMeTa:

MPOBOAUTDH HAOIIOIEHUS PabGora ¢ pgomnonHuTenbHOM | JlaeT apryMeHTHPOBAHHBIMN, YETKUI
JUTEPATypOM, onpoc (YCTHBIM, | U SICHBIA OTBET HA IOCTaBJICHHBIN



https://www.iprbookshop.ru/102878.html
http://www.iprbookshop.ru/

MACbMEHHBIN )

BOIIPOC,  NPHUBOJUT  IPUMEDHI,
JIEMOHCTPUPYET MIOJTHOE
[IOHMMAaHHE MaTepuaia,

UCIONB3YeT (PU3MUECKHe TEPMUHBI
IIPU OTBETE.

IJIAHUPOBATb H  BLIIIOJHATDH
SKCIICPUMCHTHI, JA€J1aThb
BBIBOJbI Ha OCHOBE
SKCHICPUMCHTAJIbHBIX JaHHBIX

MIPaKTHYECKHE 3aHATHUA,
JIOMAIIHUE pabOThI, TECTHI

3aJaHui
YIOPCTBO,

[Ipu BBITTOJTHEHUH
CTYJIEHT TMPOSIBIISIET,
CTPEMUTHCS MIPUMEHUTD Ha
[IPaKTUKE TEOPETUYECKUI
MaTepuai, JOCTUraeT BCeX IelieH,
ONpENeNeHHBIX B paboTe U
CII0C00€H OOBSICHUTH KaXKIbIA 3Tall
BBITIOJTHEHUS pa0OTHI.

BBIIBUIaTh ~ TUIOTE3bl U | pabota ¢  jonosHuTensHOH | ITpu BBINOJIHEHUH 3aJJaHu’
CTPOUTh MOJENH, OTJIMYAThH | JIUTEPATYpOH, MPaKTUUYECKHUE | CTYAEHT NPOSBISAET, YHOPCTBO,
TUIOTE3bl  OT  HAyYHBIX | 3aHATHS, JJOMAIIHUE pabOThI CTPEMUThCS IPUMEHHUTH Ha
TEOPUI [IPaKTUKE TEOPETUYECKUI
MaTepual, JOCTUIaeT BcexX LeleH,
ONpENeNeHHBIX B paboTe U
CII0C00€H OOBSCHUTH KAXKABIA 3Tall
BBITIOJTHEHUS pa0OTHI.
HIPUMEHSTh MOJIyYEHHBbIE | TOMAIIHSS paborta, | JlaeT apryMeHTUpPOBaHHBIN, YETKHUH
3HaHUS 10 (HU3UKE I | KOHTPOJbHAass paboTa, OMPOC | U SICHBIA OTBET Ha MOCTABJICHHBIN
OO0BSICHEHUSI Pa3HOOOpa3HBIX | (YCTHBIH, IUCbMEHHBIH, | BOIIPOC,  IPUBOAUT  HPUMEDHI,
¢usznyecKkux  SIBICHUH U | TECTOBBIN), pellleHuE 3aa4 JIEMOHCTPUPYET IIOJTHOE
CBOWCTB BEILIECTB IIOHUMaHHe Mmarepuaia,

UCIIONIB3YET (PU3NYECKUE TEPMHUHBI
P OTBETE.

MMPAKTUYCCKU  HUCIOJIB30BaTh
(1)I/I3I/I‘leCKI/Ie 3HaHHUA

HpaKTI/I‘-IeCKI/Ie 3aHsATHA,
JIOMaIHue paboThl, pelIeHue
3a1a4

3aJIaHUN
YIIOPCTBO,

IIpn BBIIIOJTHEHUU
CTYJEHT TMpPOSIBIISIET,
CTPEMUTHCS MIPUMCHHTD Ha
MPaKTUKE TEOPETUIECKUI
MaTepuai, JOCTUTAeT BCEX IICIeH,
OmpeieieHHBIX B paboTre W
CIoco0eH OOBSCHUTHh KaXKJIBIA dTall
BBITIOJTHEHHS paOOTHI.

OLICHUBATh JOCTOBCPHOCTD | IPAKTUYCCKUEC 3aHATHA, HpI/I BBIIIOJTHEHUHN 3a)1&HHI>i
€CTeCTBEHHOHAYYHOH JIOMaIIHue paboThl, paboTa C | CTyJ€HT NPOSBIAET, YNOPCTBO,
uH(popMauu JIOTIOJIHUTEIIbHOM JINTEPATypON | CTPEMUTHCS IIPUMEHUTH Ha
IPaKTUKE TEOPETUYECKHH
MaTepHal, JOCTHUTaeT BCeX ILeleH,
ONpeNelIeHHbIX B paboTe U
Croco0eH OOBSCHUTH KAkl ATar
BBINOJIHEHUS pabOTHI.
NIPUMEHATh MOJTy4eHHBIE | foMallHAs  paboTa, ompoc | JlaeT apryMeHTUpOBaHHBIN, YETKUN
3HaHUS 10 Qu3uke Ans | (YCTHBIH, MUCHMEHHBIN, | M SICHBI OTBET HAa IOCTABJIEHHBIN
pemeHns MPAKTUYECKUX | TECTOBBIH), TECTHI BOIIPOC,  INPUBOJMUT  IIPUMEPHI,
3aa4 MOBCETHEBHOM KM3HH, JI€MOHCTPUPYET MIOJTHOE
oOecrieueHus 0€30MacCHOCTH MOHUMAaHNe MaTepuaia,

COOCTBEHHOM
parroHaIBLHOTO
PUPOIONIOIH30BAHUS u

JKU3HU,

UCTONB3YeT (PU3NYECKHE TEPMHHBI
IIPU OTBETE.




OXpaHbl OKPY>KAIOIIEN Cpe/Ibl

Ilepeuenb yMeHUIi, 0CBaMBaEeMbIX B paMKax y4eOHOTro mpeamera:

CMBICJI TIOHATHH: (pruznyeckoe | fomamHsass  paborta, ompoc | JlaeT apryMeHTHPOBAHHBIN, YETKUil

SIBJICHUE, THUIIOTEe3a, 3aKOH, | (YCTHBIMH, MUCHMCHHBIN, | U SICHBIM OTBET HA MOCTaBICHHBIN

Teopus, BEIIECTBO U T.1.; TECTOBBIN), BOIIPOC,  HPHUBOJUT  IIPUMEDHI,
JIEMOHCTPUPYET IIOJTHOE
IIOHMMAaHHE Marepuana,
UCTONB3YeT (hU3MYECKHE TEPMHHBI
IIPU OTBETE.

CMBICIT (PU3NIECKUX JoMmamHAs ~— paborta,  ompoc | JlaeT apryMeHTUPOBAHHBIHN, YETKUI

BEJIMYUU: CKOPOCTD, (ycTHBI, IIUCBMEHHBIN, | U SCHBIA OTBET Ha IIOCTABJICHHBIN

YCKOpEHHue, Macca, Cuja, | TECTOBBII), TECTHI BOIIPOC,  NPUBOAUT  IIPUMEPHI,

UMITYJIBC, paborta, JEMOHCTPUPYET IIOJIHOE

MeXaHU4ecKas JHEpIrus, IIOHUMaHUe Marepuana,

BHYTPEHHSA JHEprus, UCHONb3YeT (PU3NUYECKHE TEPMHHbI

abcontoTHas ~ TeMIeparypa, IIPU OTBETE.

cpenHss KHHETUYECKas

DHEPrUsl 4YacTHL BELIECTBA,

KOJIMYECTBO TEIUIOTHI,

AJIEMEHTAPHBIN

EKTPUYECKUH 3apsii U T.11.;

(dyHIaMeHTaIbHBIC JomaimHsAs — paborta, ompoc | [laeT apryMeHTUpPOBaHHbIN, YETKUI

¢dusnueckue 3aKOHBI u | (YyCTHBIH, IIUCBMEHHBIN, | U SICHBI OTBET Ha IIOCTABJICHHBIN

OPUHLIMIIBI,  JIeKallue B | TECTOBBIN), pElICHUE 3a/1a4 BOIIPOC,  NPUBOAUT  IPHUMEPHI,

OCHOBE COBPEMEHHOMU JEMOHCTPUPYET IIOJIHOE

($u3nIecKoil KapTHHBI MUPa ITIOHUMaHue Marepuana,

UCHOJb3YyeT (hU3NYECKHE TEPMHUHbI
IIPU OTBETE.

HanOoJee BaKHBIC OTKPBITHA

B obnactu ¢buzukwy,
OKa3aBIIME  OINpeIeIsIolee
BIUSHUEC Ha Pa3sBUTHC

TCXHUKHU U TCXHOJOI'U

JOMalITHAA
MPAKTUYCCKUEC 3aHATUA

pa0ora,

3aJTaHUN
YIIOPCTBO,

[Tpu BBINOJIHEHUH
CTYJEHT TMpOSIBIISIET,
CTPEMUTHCS PUMEHHUTD Ha
[IPaKTUKE TEOPETUYECKUI
MaTepuai, JOCTUTaeT BCEX LeleH,
ONpefieNieHHBIX B pabore W
croco0eH OOBSICHUTh KaKJIbIi 3Tan
BBIIIOJTHEHUSI pabOTHI.

BKJIa]] poccHcKIX u
3apyOeKHBIX YYEHBIX,
OKa3aBIITUX HauOoJbIIIee
BIIMSTHHC pa3BuTHE
bu3uKu

Ha

JOMalITHAA
MMPAKTUYCCKUC 3aHATUS,

pa0ora,

3aJIaHUN
YIIOPCTBO,

[Tpu BBINOJIHEHUH
CTYJEHT TMpOSIBIISIET,
CTPEMUTHCS PUMEHHUTD Ha
[IPaKTUKE TEOPETUYECKUI
MaTepuai, JOCTUTaeT BCEX LeleH,
ONpefieNieHHBIX B pabore W
croco0eH OOBSICHUTD KaKIbIH 3Tan
BBITNIOJTHEHUSI pabOTHI.

METO/bl HAy4YHOI'O ITO3HAHMS
HIPUPOJBI

JOMalIHAA
MPAKTUYCCKUEC 3aHATUA

pa0ora,

3aJITaHUN
YIIOPCTBO,

[Tpu BBIIOJIHEHU U
CTYyJICHT  TIPOSIBIISET,
CTPEMUTHCS MIPUMEHUTH Ha
[IPAKTUKE TEOPETHYECKUI
Marepuai, JOCTHIaeT BCeX LeJeH,
OTNpEeNeNIeHHBIX B pabore W
CIIoco0eH OOBSCHUTHh KaXKIBIA dTall




BBITTOJIHEHUS paOOTHI.

[Tpu HeoOxoammocTu pabodas mporpamma y4eOHOTO MpeaMeTa MOXKET OBITh
ajanTUpoBaHa i oOecrnedyeHus: 00pa30BaTENbHOTO MPOIEcca MHBAIUIOB U JIMI[ C
OTPAHUYEHHBIMU BO3MOKHOCTSIMM 3J0POBbS, B TOM 4YHUCIE IS JUCTAHIIMOHHOTO
o0yuenus. s aToro Tpedyercs 3asBICHUE CTYIEHTa (€ro 3aKOHHOTO IPEJACTaBUTES)
U 3aKJII0YCHHE TICUX0JI0TO-MeIuKo-nieaarorundeckoi komuccuu (ITMIIK).
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