MunuctepcTBo 001Iero u npogdeccnoHanbHOro 0opazoBanust CBEpJIOBCKOH 00IacTH
rocyapcTBEHHOE OI0XKeTHOE NpodeccuoHanbHoe 00pa3oBaTenbHoe yupeskaenue CBepuIoBCKoi 001acTu
«AnanaeBcKHi MHOTONPO(UIBHBINH TEXHUKYM»

PaCCMOTpeHa Ha 3acejaHHH

METOIHYECKOI0 COBeTa TEXHUKyMa «Anan
TIpoTokon Ne 1 ot 27.08.2018r «

v ' & ‘%
2 -.Hff.&/prywuna
;

PABOYAS TIPOTPAMMA YUYEBHOM JUCHUILIAHBI
OY /.08 DU3UKA

10 0CHOBHO#i MpodeccHoHaNLHOI 00pa30BaTe/bHOI MporpaMMe cpeHero Npog)eccuOHAILHOr0 00pa30BaHuUs
— mporpaMMe MOJATOTOBKH CHEIHAJUCTOB CPEeIHEro 3BeHa

08.02.01 CTPOUTEJILCTBO U SKCILTYATALMS 3JAHUIA U COOPYKEHUI

2018r.



COJAEPKXAHHUE

1. TIACIIOPT YUYEBHOM JUCIIATIIMHbBI

1.1. Hoscuumenvhas 3anucka.. . TR

1.2. Obwas xapaxmepucmuxa yqe6H0u ducuunﬂquz «@uauka»

1.3. Mecmo yuebrou oucyuniuHsl 8 yueOHOM HAAHE. npuHadfzeofCHocmb yqe6H0u ducuunﬂuybz K npet)memHou
obaacmu @I'OC CIIO, k obweobpazosamenvromy yukay IIIKPC...

1.4. Pesynomamsl oc6oerus y4eOHOU OUCYUNTUHDL ... e

1.5. Pexomendyemoe Konuuecmso 4acos Ha 0C80€HUe NPOZPAMMbL ducuunﬂunbz

2. CTPYKTYPA U COJEPXKAHUE YUEBHOI I[I/ICL[I/IHHI/IHBI

2.1. Obwem yuebnoil oucyuniunsl u 6Udbl YueOHOU pabomel... .

2.2. Temamuueckuil nian u cooepiicanue y4eOHOU ducuunﬂquz c yuemom npoqbwm npogbeccuonaﬂbnozo
obpaszoeaHus...

3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB JEATEJIBHOCTU CTYIAEHTOB HA YPOBHE YYEFHbIX
JEUCTBUHU (no pazoenam coOeprucanust YUeOHOU OUCYUUNTIUHBL) ... ... .. vee ver cue ven ses ee e ves ve e sen ve ven aen aae aen eenes

4. YCJIOBUS PEAJIM3ALIMN IIPOIPAMMBI YUEBHOM JUCLIUTIIAHBI
4.1. VuebHo-memoouueckoe u MamepuaibHo-mexHuueckoe obecneuenue npoepammol yueOHou OUCYUNTUHDL .. ..
4.2. Pexomenoyemas numepamypa: 01 cmyOeHmos, npenooasameseti, UHMepHem-pecypebl... ... ... .. vc.... ...

5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS YUYEBHOM JUCHMIIIAHBL. ....................



1. IACIIOPT MPOI'PAMMBI YYEBHOM JUCHUILIAHBI
OV /.08 ®uszuka

1.1. Hoacnumenvnasn 3anucka

[Iporpamma o6mieoOpa3oBaresibHON yueOHOW mucHMIUIMHBL «DPu3MKa» NpeqHasHaueHa Al HU3ydeHus (QHU3MKHA B
npodeccHOHANBHBIX 00pa3oBatenbHEIX opranmanusax CIIO, peammsyromux 00pa30BaTeNbHYIO IPOTPaMMy CPEAHETo OOIIero
o0Opa3oBaHUs B Tpefesiax OCBOCHHS OCHOBHOW TpodeccHoHanbHOW obOpaszoBatenbHOi mporpammsl CIIO (OITOIT CIIO) Ha
6a3e OCHOBHOTO O0IIIero o0pa3oBaHMs MIPH MOATOTOBKE KBATH(PUINPOBAHHBIX PA0OUNX, CIYKAIINX U CIICIIHAINCTOB CPEIHETO
3BEHA.

[Iporpamma pazpaborana Ha ocHOBe TpeboBanmit ®I'OC cpemgnero odmero oOpa3oBaHMs, TPEABIBIIEMBIX K CTPYKTY -
pe, COIEpKaHUIO U PE3yIbTaTaM OCBOCHHS yueOHOH TucIUIUINHE «DPu3nKa», B COOTBETCTBHH C PeKoMeHAaMAMH 110 OpTraHu-
3allMM MOJYYEHUs CpetHero odriero oo0pa3oBaHus B Mpejienax OCBOSHHsI 00pa3oBaTeNIbHBIX MPOrPaMM CPEeAHEro Ipogeccuo-
HAJILHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOrO 00Iero oOpasoBaHus ¢ ydeToM [IpuMepHO# OCHOBHOI 00pa3oBaTENBLHON TPO-
rpaMMBbl cpelHero odriero o0pa3zoBaHusi, 0100pPEHHOH peleHneM (enepabHOTO0 y4eOHO-METOJUYECKOT0 O0BEIMHEHUS 110
o0mieMy o6pa3oBaHuto(PoTOKOIOT 28utoHA2016T. No2/16-3).

Copneprxanue nmporpaMmsbl «Or3nka» HalpaBJICHO HA TOCTHXKCHUE CIICAYIONIUX IeJIeid:

® ocsoenue 3HAHUN O GYHOAMEHMATLHBIX PUIUUECKUX * 3AKOHAX U NPUHYUNAX, JeHCAUUX 6 OCHOBE COS8PEeMEHHOT
@usuueckoll KapmuHel Mupa, Hauboiee BaMNCHLIX OMKPLIMUAX 8 00IACMU QUIUKU, OKA3ABUWIUX onpedensiouee GIusHue Ha
paseumue mexHuKky U mexHoa02uu; Memooax Hay4Ho20 NO3HAHUS NPUPOObL;

® ognadenue yMEeHUAMY NPOGOOUMb HADIIOOEHUS, NIAHUPOBAMb U GbINONHAMb IKCNEPUMEHMbL, 8bI0ULAMb 2UNOME3bl U
Cmpoums Mooeny, NPUMEHAMb NOAYUEeHHble 3HAHUA NO Qu3suke 018 OOBACHEHUS PA3HOOOPA3HLIX (QUUYECKUX AGNEHUl U
CB0UCME Gewecms; NPaKmuiecku UCHOIb308amyb Quauyeckue 3HAHUA, OYeHU8ams O00CMOBEPHOCHb eCeCH8eHHOHAYYHOU
unpopmayuu;

® pasgumue NO3HABAMENLHLIX UHMEPECO8, UHMENNIEKMYANbHbIX U  MEOPUeCKUX CcnocobHocmell 6 npoyecce
npuobpemenus 3HaHU U yMeHull no @usuke ¢ UCNOILIOBAHUEM PA3IUYHBIX UCTHOYHUKOS UHDOPpMAYUU U COBDEMEHHBIX
UHDOPMAYUOHHBIX MEXHONOUTL;

® gocnumanue y0eHcOeHHOCMU 6 803MOICHOCHU NOSHANUSA 3AKOHO8 NPUPOObI, UCNONL306AHUS OOCMUNCEHUT PUIUKU
Ha O1a20 pas3eumus 4en08eyeckol YueUIU3AyuU, HeoObXo00UMOCmu cOMpPYOHUYECmea 6 npoyecce CO8MeCnHO20 BbINONHEHUs]
3a0a4, Y8aANHCUMENbHO20 OMHOWEHUS K MHEHUI0 ONNOHEHMA npu 00CYHCOeHUU NPOOIEM eCeCE8EeHHOHAYYHO20 COOEPIHCAHUSL,
20MOBHOCMU K MOPANbHO-DIMUYECKOU OYEHKe UCHONbI0BAHUS HAYYHBIX OOCTNUICEHUI, YYECBA OMBEMCMBEHHOCU 3a 3AUJUMY
OKpydrcaroujelt cpeobl;

® UCNONL306AHUE NPUOOPEMEHHBIX 3HAMUL U YMeHUll Ol peuweHUss NPaKmui4eckux 3a0ai No8CEOHeBHOU IICUZHU,
obecneuenusi 6e30NACHOCMU COOCMBEHHOU JHCUSHU, PAYUOHATLHO2O NPUPOOONOIL30BAHUL U OXPAHbL OKpYdicarouell cpeobl U
B03MOMHCHOCTNG NPUMEHEHUS SHAHUI NPU peuleHuy 3a0a4, 603HUKAIOWUX 8 ocaedyioujeli NPOhecCUOHANbHOU 0essmeabHOCU.

B mporpammy BKIIIOYEHO coJiep)KaHHE, HANpaBJIEHHOE HAa ()OPMUPOBAHHE y CTYJCHTOB KOMIIETEHINH, HEOOXOAMMBIX
JUTSE KAYECTBEHHOTO OCBOCHHSI OCHOBHOM MpodheccroHanbHOi o0pa3oBarenbHoi nporpammbl CITO Ha 6a3e 0OCHOBHOTO 00IIEro
00pa30BaHUs C MOJIYYEHHEM CpenHero oomiero oOpa30BaHUSA - MPOTPAMMBI MOJTOTOBKHM KBAaJTH(DHUIMPOBAHHBIX PAaOOYHX,
ciyskamux (IICC3).

1.2. Obwan xapakmepucmuxa yueonou oucyuniunot « Ouzuxar

®duznka ABIAETCS CHCTEMOOOPa3yIOmUM (AKTOPOM IS €CTECTBEHHO - HAay4YHBIX yUEOHBIX NPEAMETOB, ITOCKOJIBKY
(u3nyeckne 3aKOHBI JIeKaT B OCHOBE COJEPXKAHUS XMUMHUH, ONOJIOTHH, Treorpadyy, aCTPOHOMHUH U CIICIHANBHBIX JAUCIUIUINH
(TexHMYECKash MEXaHMKA, 3JEKTPOTEXHUKaA, IEKTPOHMKA U Ap.). YdeOHas aucuuiuimHa «Pu3uka» co3gaeT yHHBEPCAIbHYIO
6azy ans M3ydeHHs oOmenpogecCHOHATIBHBIX M CIIEHHUATIbHBIX JAUCHUIUINH, 3aKiIajabiBas (GyHIaMEHT Ul II0CIEeTyIOIIEro
00y4eHUs CTY/ACHTOB.

OOmaznast JTOTMUECKOH CTPOMHOCTBIO M ONHMPAsiCh HA AKCIIEPUMEHTaJbHbIE (aKThl, yueOHas muciuiuimHa «Duznkay
(dbopMHUpYET y CTYICHTOB MOMJUHHO HAy4YHOE MHUPOBO33peHHe. Du3nka SBISETCS OCHOBON YUYSHHS O MaTepHALHOM MHUPE U
permaeT mpobIeMBl 3TOT0 MUpA.

VYuebnas mucuuiuinHa «@u3uka» u3ydaercs Ha 06a3zoBoM ypoBHe PI'OC cpennero obmiero o6pa3oBaHus, NPH
ocoennu npodeccuit CIIO u crermansHOcTer CIIO TexHMUecKkoro mpomis mpohecCHOHATBHOTO 00pa30BaHUs W3ydaeTcs
Oomnee yrayOneHHO, Kak mpoduibHAs y4eOHAs AWCIUIUINHA, YYWUTHIBAIOMIAS CIEIU(HUKY OCBAaMBAEMBIX INpOdeccHid WiIH
CHENMANbHOCTEN.

OTO BBIpaXKaeTcsi B COJCPKaHWU OOYy4YEeHHs, KOJHMYECTBE 4YacOB, BBLICIACMBIX Ha HM3YYEHHE OTIEJIBHBIX TEM
IIPOrpaMMBbl, TIIyOMHE WX OCBOEHHs OOY4YalOIIMMHCS, 00beMe M XapakTepe MPaKTHYECKHUX 3aHSATHH, BUIAX BHEAyAWTOPHOU
CaMOCTOSTENILHOM pabOTHI CTYICHTOB.

B conepxxannn yueOHOI AMCHMIUTMHEL 11O (U3MKE MIPU HOATOTOBKE 00YYAIOMINXCS O MPO(ECCHIM U CIIEeHATEHOCTSIM
TEXHMYECKOT0  mpo¢uist  npodeccnoHambHOro  o0pa3oBaHWs  NPOQWIBHONH  COCTaBIAIOIIEH  SIBISiETCS  pasjen
<(9J'leKTpO}II/IHaMI/IKa)>, TakK KakKk l'IpO(i)eCCI/II/I 1 CIICNHUAJIBHOCTHU, OTHOCAIINXCA K 9TOMY HpO¢)HHm, CBs3aHBbI C SHGKTpOTeXHPIKOﬁ.

Conepkanne y4eOHOW IUCHMIUIMHBI MPEIyCMATPUBAET Pa3BUTHE Yy OOyJarommXcs y4YeOHBIX YMEHHH W HaBBIKOB,
YHHUBEPCAJIBHBIX CIIOCOOOB IEATENFHOCTH, aKIEHTHPYET BHHUMaHHE Ha (POPMUPOBAHHM OIBITA CAMOCTOATENEHOW PabOTHI
nHpOpManuei, JONOJHUTENBHON IUTEPaTypoli, HEOOXOANMBIMH B IPO(ECCHOHAIEHON AEATEIBHOCTH.



Ot16op cozmepkaHusi yuyeOHOro MaTepHayia OCYILECTBIISIIICS Ha OCHOBE CJICAYIOUIMX IPHUHIMIOB: YYeT BO3PACTHBIX
ocoOeHHOCTEeH O00ydYaromuXCs, NMPaKTHYecKas HaIpaBICHHOCTb OOy4eHus, (OpMHUpOBaHWE 3HAHWH, KOTOpbIE obecredar
CTyZIGHTaM YCIICIIHYIO aJanTalnio K COLUaIbHOH PeallbHOCTH, MPO(ECCHOHANBEHOMN JIESITENEHOCTH.

OTAMYHUTENHLHBIMUA OCOOEHHOCTSME O0YYEHUS SIBIISIOTCSL:

[lpn wW3yYeHMH MPaKTHUKO-OPHEHTUPOBAHHBIX BONPOCOB B JaJbHEWIIEH NpodeccCHOHANBHONH —JesTeNbHOCTH,
PEKOMEHAYIOTCS Takue (POPMBI JEATEIBHOCTH 00yJarOIIXCSL:

—Kak paboTa ¢ nHpOpMaIyei, B TOM YHCIIE C UCTIOJIB30BAHIEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH, PECYPCOB
cetu MHTEpHET;

—paboTa ¢ TeKCTaMH y4eOHHKa, JONOTHUTENEHOM JIUTEPaTyPOH;

—pabora ¢ Tabnunamu, rpapuKaMu, CXEMaMH,

— pelIeHNe MPaKTHUECKUX M Ka4eCTBEHHBIX 3a/1a4, BBITOJHEHNE TECTOBBIX 33aJaHUII [0 TeMaM;

OpraHuzanys 3aHATHH MOXKET OCYIIECTBILITECS B (POPME MPAKTUUECKHUX 3aHATHH, 1a00paTOPHBIX padoT, Ipe3eHTALN.

Wzyuenne oOmeoOpa3oBaTenbHON y4eOHOW aucuuiuimHbl «®Pusmka» 3aBepuiaeTcs IOABEACHHEM HMTOroB B (opme
9K3aMeHa B paMKax NPOMEXYTOYHOW arrecTauuu cryneHtoB B npouecce ocsoenus: OIIOIT CIIO ¢ momydeHueM cpemHero
ob6uiero obpasosanust (IICC3).

1.3. Mecmo yueonoii oucuyuniunsl 8 yueOHOM NAAHE: RPUHAOIEHCHOCHD YUEOHOI OUCUURIUHBL K APEOMEMHON
oonacmu @®IOC CIIO, k oouweodpazosamenvnuomy yukny INNIKPC

VYuebnast quctuminHa «Pu3nka» SBISETCS YI€OHBIM NPEIMETOM 10 BBHIOOPY U3 0043aTeIbHONW MpEeIMETHON 00IacTH
«EctectBennbie Haykn» PI'OC cpennero obmero obpasoBaHus. B mpodeccnoHalbHBIX 00pa30BaTENbHBIX OPraHU3aNUX,
peanu3yromux 00pa3oBaTeNbHYIO MPOrpaMMy cpenHero odOmero oopasoBanus B mpeaenax ocBoeHus OIIOIT CIIO Ha Gaze
OCHOBHOTO 00mero oOpaszoBaHus, yueOHas quctuminHa «Pusnka» n3ydaercs B o0meo0pa3oBaTeNbHOM IMKIIE Y4eOHOTO
mwrara OIIOIT CIIO Ha 6a3e ocHOBHOTO 00mero oOpa3oBaHWs C TONydeHHWeM cpemHero obmero obpaszoBanms (IIIIKPC,
[IICC3). B yueonsix maanax [MIIKPC, I[IIICC3 mMecTo yueOHOM AUCIUIUTUHBI « DH3UKa» — B COCTaBe 00Ic00pa30BaTEIbHBIX
yueOHBIX IUCLUIUIMH IO BBIOOPY, (OPMHUpPYEMBIX W3 00s3aTelbHBIX HpenMmeTHbix obnacteit ®I'OC cpenHero oobmiero
obpazoBanust, s npodeccuit CIIO u crnenmansHocTedt CIIO  coorBercTBytomero npoduis HpodheccHnoHaIBHOTO
00pa3oBaHusL.

1.4.Pe3ynomamul 0céoenus yueoHoi OucyuniuHsl

OcBoeHue cojiepkaHusl y4eOHOH AucHUILTHHBL «DH3KKa » 00ecrieuuBaeT JOCTHKEHUE CTYACHTAMH CIIETyFOLIHX

pe3yJIbTaToB:

JUYHOCMHBIX.

—— YyBCTBO TOPAOCTH M YBAXEHHUS K HCTOPHM M JOCTHXKEHHSIM OTEUECTBCHHOW (QHM3MUYECKOW HayKH; (PU3HUECKH
IpaMOTHOE TTOBEJCHNE B IPO(ECCHOHAIBHO NEeATeILHOCTH B OBITY U 00pallieH!: ¢ NpubopaMu U yCTpoiicTBaMu;

— TOTOBHOCTH K MPOJODKCHHIO O00pa3oBaHMS M TOBBILCHMS KBAIU(UKAMH B H30paHHOWH NpodeccHnoHaTbHOH
JIeSITENILHOCTY ¥ 00BbEKTHBHOE OCO3HAHHE POJIH (PU3MUECKUX KOMIIETEHIIMI B 3TOM;

—— yMEHHE HCII0JIb30BaTh JOCTH)KEHHSI COBPEMEHHON (hM3NUECKON HayKH U (PU3NYECKUX TEXHOJIOTHH IUIsl MOBBIIICHUS
COOCTBEHHOTO MHTEIUIEKTYalIbHOTO Pa3BUTHS B BRIOPAHHO MTPOQecCHOHaNbHON eSITeNbHOCTH;

—— YMEHHE CaMOCTOSTENbHO J00BIBaTh HOBBIE /s ceOsi (U3MYEeCKUe 3HAHMS, MCHONB3YS Ul 3TOrO JIOCTYIHBIC
HCTOYHHMKH HH(POPMAIUH;

—— YMEHHe BBICTPAaBaTh KOHCTPYKTHBHBIE B3aMMOOTHOIIEHHS B KOMaH/IE 10 PEIICHUI0 O0LIMX 3a/1ad;

—— yMEHHME YNpaBIISATh CBOEH IT03HABATEIbHOW JEATEIbHOCTHIO, MPOBOJIUTH CAMOOIICHKY YPOBHSI COOCTBEHHOTO
MHTEJJIEKTYyaJIbHOTO Pa3BUTHS;

Memanpeomemmnbix.

—— WCIIOJIb30BaHNE Pa3MYHBIX BHOB IT03HABATEIILHOM ACATENLHOCTH Ul peIIeHnsT (PU3NYecKuxX 3agad, MpUMEHEeHNe
OCHOBHBIX METO/IOB IO3HaHMS (HAOJIOAEHMS, ONMHCAHMS, M3MEPEHHs, HKCIIEPUMEHTa) A M3YyYCHMS DPas3IM4HBIX CTOPOH
OKpY>Karoulei 1eHCTBUTENLHOCTH;

—— UCIIOJIb30BaHHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX ONEPallnii: MOCTAHOBKHU 33/1a41, (OPMYJIMPOBAHHUS TUIIOTE3, aHAIN3a
W CHHTE3a, CpPaBHEHHMs, OOOOLICHWs, CHUCTEMATH3allMH, BBISBICHUS IPUYMHHO-CIECICTBEHHBIX CBs3ei, MOWCKA aHAJIOrOB,
(OopMyJIMPOBaHMsI BBIBOJIOB IS M3YYEHHsI Pa3JIMUHBIX CTOPOH (PM3MYECKUX OOBEKTOB, SBJICHUH M MPOLECCOB, C KOTOPHIMH
BO3HHUKAET HEOOXOIUMOCTD CTATKUBATHCS B PO ECCHOHATBHOMN cdepe;

—— YMEHHE TeHePUPOBATh UCH U ONPENIENISATh CPEACTBA, HEOOXOMUMBIE IJIsl UX pealli3allniy;

—— YyMEHHE HCIIOJb30BaTh pA3JIMYHbIE HMCTOYHUKH JUIsi MONydeHus Quandeckod HH(OOpPMALMH, OLCHUBATH e
JIOCTOBEPHOCTB;

—— YMEHHE aHaJIM3MPOBATh U MIPEACTABIATH HHYOPMALIMIO B PA3IMYHBIX BUAAX;

—— YMeHHe ITyOJIMYHO TPEJICTABISATH PE3YJILTAThl COOCTBEHHOTO NCCIIEIOBAHMSI, BECTH JAUCKYCCHH, JJOCTYITHO U

TapMOHHMYHO COYeTast CoJiepKaHne U (POPMBI IPEICTABIIEMON HHPOPMAIINY;

npeoOMemHbIX:

—— c(hOpMHUPOBAHHOCTb MPEJCTABICHUN O POJI 1 MecTe (PU3MKU B COBPEMEHHOW HAy4YHOW KapTHHE MUpPa; TOHUMAaHHE
(¢u3nueckoil CymHOCTH HaOMIOJaeMbIX BO BceneHHOW siBieHnid, ponu (u3uku B (QOPMHUPOBAHUHM Kpyrozopa H
(bYHKIMOHANIBHON IPaMOTHOCTH YeJI0OBeKa JJIsl PEIICHUs TPAaKTHUECKUX 3a/1a4;

—— BIAJICHHE OCHOBOIOJAralOUMMH (DU3NUECKHUMH TOHATHAMH, 3aKOHOMEPHOCTSIMH, 3aKOHaMH W TEOPHsIMH;
YBEpEHHOE MCIOJIb30BaHUe (HU3HMUECKOI TEPMHUHOJIOTUH U CHMBOJIMKH;



—— BJIaJICHUE OCHOBHBIMHM METO/aMH HAy4HOT'O IIO3HAHUS, UCIIOJIB3YEMBbIMH B (hM3MKe: HAOIIOJCHUEM, ONHCAHHEM,
N3MEpPEHNEM, IKCIIEPUMEHTOM;

—— yMeHHs1 00pabaThIBaTh Pe3yJIbTaThl U3MEPEHUH, OOHAPYKUBATh 3aBUCUMOCTb MEXAY (H3MYECKUMH BEINYNHAMM,
OOBSICHSITB IOJIyYEHHbIE PE3YJILTATHI U JEIaTh BHIBOBI;

—— c)OpMHUPOBAHHOCTH YMEHHS pelIaTh (GU3NUECKHE 3aa4H;

—— c()OPMHUPOBAHHOCTh YMEHUS MPUMEHATH MOIY4YECHHBIEC 3HAHUS U1 OOBSCHEHHS YCIOBHH MPOTEKAHUS (PU3UUCCKUX
SIBIICHUHA B TIPUPOJIE, TPO(ECCHOHATBHOM chepe 1 sl MPUHATHUS MPAKTHYSCKUX PEIICHUH B TOBCEIHEBHOM KI3HH;

—— c¢(hOpMHUPOBAHHOCTH COOCTBEHHOH IO3UIMH MO OTHOUICHHIO K (hHU3NUECKOi MH(pOpMAIHH, ITOTydaeMOi U3 Pa3HBIX
HCTOYHHKOB.

1.5 Pexomenoyemoe konuuecmeo uacoe Ha oceoenue npopammol OUCYUNIUHDL:

00s13aTeNbHON ayJUTOpHON yueOHOW Harpy3ku oOydaromerocs — 90 gac.



2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCHUILIAHBI

2.1. O6beM y4eOHOM IMCHUIIJIMHBI U BUABI Y4eOHOI padoThl

Buj yueOHOIi padoThI Oobvem uacos
MaxkcuMmaJibHasi ydeOHasi HAarpy3ka (Bcero) 90
Oo6s13aTeIbHAs AyIMTOPHAs YueOHast Harpy3Ka (Bcero) 90
B TOM YHCIIE!
J1a00PaTOPHBIE 3aHATH 9
MPAKTHYCCKHEC 3aHSITHS 47
KOHTPOJIbHBIE paOOTHI 4
HUmoeosas ammecmayus 6 popme IK3IAMEHA




2.2. TeMaTH4ecKHii IJIaH U COJlepkaHNe BAPUATHBHOI yueOHoH mucnuiuinabl «@U3UKA»

HaumeHnoBanue Copep:xanue y4eOHOr0 MaTepHnaJia, JIaopaTOpPHbIe H NPAKTHYECKHE PadOThI, O0Bbem Ypogensn
pa3fiesioB M TeM caMocTosiTe1bHasi padoTa o0yyaloIuxcs, KypcoBasi padora (IIpoekT) 4acoB OCBOCHUS
1 2 3 4
Beenenne 1 ®uznka—Hayka o npupoze. Pusmyeckne Monenu. CumMeTpus U pusndeckue 3akoHsl. Mnen aromusma. PyHnamMeHTalbHbIC 1
B3aUMOJCUCTBUSL.
Pazgen 1. MEXAHUKA 11
Tema 1.1. Copep:xxanue MaTepuaJa:
Kunemaruxka. 2 Tpaexrtopust. IlyTs u nepememenue. CpeqHss CKOPOCTb, MTHOBEHHAs! CKOPOCThb. PaBHOMepHOE MpsIMOJIMHEHHOE NBU-KEHUE.
I'paduk paBHOMEPHOTO NPSMOIUHEWHOTO JIBHKEHUSI. 3 1
3 VYckopenue. IlpsMonuHeiiHOE ABHXKEHHE C IOCTOSHHBIM YCKOPEHHEM. PaBHOmepeMEeHHOE MNpPSIMONHHEHHOE IBIKEHHE.
4 CBobonnoe nagenue ten. OxHOMepHOe IBIKCHUE B MOJIE TSHKECTH NPH HAIMYUH HadaJIbHON CKOPOCTH
IIpakTHYecKUe 3aHATHS:
5 Pemenne rpaguyeckux 3a/1a4 Ha onpezielieHue KOOpAMHAT IPOHAEHHOT0 My TH, CKOPOCTH U YCKOPEHHS Tea.
Pemienue 3aau Ha OTHOCUTENBHOCTD ABWXKEHHUS. PellieHne 3a1a4y Ha paBHONIEpEMEHHOE IBUKEHUE. 2 2
6 HccnenoBanne M mocTpoeHHE TrpadMKOB PaBHONEPEMEHHOTO IBHXKEHUS, OIpeNeNieHHs KOOPIUHAT MPOWIAEHHOTro MYyTH,
CKOPOCTH M YCKOPEHHUS TeJla [0 YPAaBHEHUIM 3aBUCHUMOCTH KOOPJIMHAT MPOEKIUNA CKOPOCTH OT BPEMEHH.
Tema 1.2. Coaep:xanue maTepuaja:
3aKoHBI 7 Nmmynbc MaTepuaabHOI TOUKH. 3aKOH COXPAaHEHHS UMITYJIbCa. 2 1
COXpaHEHU B 8 Pabora cuibl. [TorenunansHas sueprusi. Kunernueckast sHeprust. MomHocTs. 3aKOH COXpaHeHHs] MEXaHHUEeCKOM SHep-THH.
MEXaHUKE. IIpakTHyecKue 3aHATHUS:
9 Pemenue 3ama4 Ha pacuéT MOJHONH MEXaHUYECKON HEPTHH, Ha IPUMEHEHHE 3aKOHA COXPAaHEHUS UMITYJIbCa JUIS BEI-UHCIICHUS
CKOpOCTEH Tell MPU UX B3aUMOJICHCTBUH.
10 3a7a4m Ha BBIYMCIICHUE paOOTHI CHIIBI M I3MEHEHHUS! KHHETHYECKON SHEPTUH Tella. Beranciienne moreHnnansHoi SHeprun 3 2
ynpyro e opMHUpPOBAHHOTO TeJa 0 U3BECTHOW e(OpMaIi 1 )KECTKOCTH.
11 3ajaun Ha pacyeT B3aUMOJECHCTBUS Te IPaBUTALIMOHHBIMY CHJIAMH U CHJIAMH YIIPYTOCTH.
12 KoutpoabHas padora Nel mo teme «MexaHuKay 1
Pazzen 2. OCHOBBI MOJIEKYJISIPHOM ®U3UKHU 1 TEPMOJMHAMUKHA 18
Tema 2.1. Coaep:kanue MaTepuaja:
OcHOBBI 13 Hcropust aToMucTHYECKNX YUeHUH. Macca 1 pa3Mepsl MosieKyJl. VneanbHbli ra3 B MOJIEKYJISIPHO- KHHETHYECKOH TEOpHH.
MOJIEKYJISIPHO- CkopocTb MojieKyJ raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO- KHHETHYECKOH TeOpHH ra3oB. TemMmeparypa u TEIoBoe 2 1
KUHETHUYECKON paBHOBecHe. AOGCOJIIOTHAS TEMIIEpaTypa.
TEOPHUHU. 14 Temneparypa- Mepa cpeiHel KHHETUUECKOM sHepruu Moseky. YpaBHeHue Menaeneesa-Knanelipona. 'a30Bble 3aKOHBI
WneanbHelii ras. IIpakTHYecKHe 3aHATHUSHA:
15 N3yuenune prznyeckux mpudOpPoB U U3MEPUTETHHBIX HHCTPYMEHTOB (TepMoOMeTp, bapoMeTp, MaHOMETp). Pemenue 3amaq Ha
MOJIEKYJLIPHYIO CTPYKTYPY BeIlecTBa. PemeHne 3a1a4 Ha OCHOBHOE YpaBHEHHE MOJICKYIIIPHO-KHHETHYECKONW TEOPHUH Ta30B.
16 Pemenne 3aa4 Ha ra3oBble 3aKOHBL I'padudaeckue 3aqaqu Ha Ta30BbIe 3aKOHBI, HA ONPEACIICHHE ITapaMeTPOB BEIIECTBA Ha 3 2
OCHOBAHMH YPAaBHEHUS COCTOSHHS HACATBHOTO rasa.
17 Brruncienue cpeHel KHHETHUECKON SHEPTHH TEIJIOBOTO JIBHKECHHUS MOJIEKYJI IO M3BECTHOH TeMIepaType.
Tema 2.2. Conep:xanue maTepuaja:
OCHOBHI 18 Buytpennss sneprus. Padora raza npu m3onporneccax. Kommaectso Termnotsl. Teronepenava. I[Ippumenenune nmepBoro 3aKoHa 2 1
TE€PMOJANHAMUKH TEPMOJIMHAMHUKH K H30TIPOIIECCAM.




19 Bropoii 3akoH TepMoanHaMuK. CTaTUCTUUECKOE HCTOJIKOBAaHUE HEOOPATUMOCTH IIPOLIECCOB B npupose. [IpuHnun gefcTus
terioBbix asurareneil. KI1JI TerioBeix apuratenei. TemnoBbie ABUTATEIN U OXpaHa OKPYIKaIOUIei cpebl.
IIpakTHyecKkne 3aHATHUS:
20 Pemienue 3a1au Ha BBIYMCIICHHUS KIIJ] TEIUIOBBIX JBHUrareneil. Pacyer xoindecTBa TEIUIOTHL, HEOOXOIUMOTO IS OCY -
IIECTBJICHUS 3alaHHOTO MpolLiecca ¢ Telonepeaadei.
21 3agauu Ha pacdyeT U3MEHEHUS BHYTpEeHHEH SHepruu Tei, paboThl U NepeJaHHOI0 KOIUYEeCTBA TEIIOTHI C UCIOIb30Ba-HUEM 2
MIepBOTo 3aKOHA TEPMOJIMHAMUKH. PacueT paboThl, COBEpILIEHHOI ra3oM, 10 rpadMKy 3aBUCUMOCTH JIaBJICHUs OT 00bEMa,
BBIYHCIICHHE pabOThI T'a3a, COBEPUICHHYIO IPH U3MEHEHHWH COCTOSIHHS 10 3aMKHYTOMY IIUKJTY.
Tema 2.3. Coaep:xanue maTepuaJja:
CBoiicTBa I1apos, 22 ®Da30BbIi nepexoa nap - )kuAKocTb. HachlmeHnsIi nap. BraxxHocTs Bo3ayxa. Kunenue sxuakocTH.
KUIKOCTEH, 23 [ToBepxHOCTHOE HATSDKEHHE XUAKOCTH. KanmsapHeie sBiIeHUs. SIBIIeHIS cMadunBaHUs 1 HECMAaYHBaHUS. 3
TBEPIBIX TEL 24 | Kpucrammu3aiwsi ¥ IUIaBJIeHHe TBEPABIX Tel. Moaenb cTpoeHHs TBEPIBIX Tesl. MeXaHHYeCKHe CBOHCTBA TBEPIBIX TElL..
IIpakTHYecKue 3aHATHS:
25 Pemenne TecToB Ha KUAKOCTH U map. Perrenue 3amad Ha 3akoH ['yka. M3yuenne ¢pu3ndeckux mpruOOpPOB M H3MEPH -TEIbHBIX
WHCTPYMEHTOB ( TICHXPOMETP, THTPOMETPBHI). 2
26 3amaun Ha pacdyeT KOJUYECTBA TEIUIOTHI, HEOOXOIUMOTO IS OCYIIECTBICHHUS IIepexo/ia BemecTBa 3 OAHOTO COCTOSI-HHS B
JIpyToe.
JlaGopaTopHble paboThI:
27 Nel.M3MepeHne BITaKHOCTH BO3TyXa
28 Ne2.M3mepeHnie TOBEpXHOCTHOTO HATSKCHUS JKAIKOCTH. 3
29 Ne3. VsmepeHne MOIyJIsl YIIPYTOCTH PE3UHBI.
30 KonTpoJbHas padora Ne2 no teme «MoJiekyasipHasi pu3nKa 4 TEPMOAMHAMHMKA. 1
Paznea 3. QJIEKTPOJANHAMUKA 23
Tema 3.1. Coaep:xanue maTepuaja:
OneKTpocTaTHKa. 31 Onextpuueckuii 3apsa. KBantoBanue 3apsiaa. DiekTpuszanus Tel. 3aKoH coXpaHeHus 3apsAaoB. 3akoH Kyiona.
32 Paborta cuit anekTpocTarnueckoro moiist. [loteHiuan. PasHOCTh moTeHIMa 0B, [[pOBOAHUKH B 3JIEKTPOCTATHYCCKOM TI0JIE. 5
JIM3IeKTPUKH B 3IEKTPOCTATUYECKOM TIOJIE.
33 OneKTpOoEMKOCTh KOHJIEHCATOpa. DHEPTHsl 3IEKTPOCTATUIECKOTO MOJIS.
IIpakTHyecKue 3aHATHUS:
34 | Peuienue 3a1a4 Ha 3aKOHBI AJIEKTPOCTATHKH, Ha 3aKoH KyIoHa.
35 3amaun Ha BEIYUCIICHHE NOTEHIIMANA JIEKTPUIECKOTO TIOMIS OJTHOTO ¥ HECKOJIBKUX TOYEUHBIX 3apsAa0B
Brrunciienne SHepruH 3MEKTPUIESCKOTO OIS 3apsDKEHHOTO KOHICHCATOpA. 3
36 Wzyuenne puznueckux mpuOOPOB U N3MEPUTENEHBIX HHCTPYMEHTOB (3JIEKTPOMETP, JJIEKTpOCTaTHIeCKasl MalliHa,
KOHJICHCATOPBI).
Tema 3.2. Copep:xxanue MaTepuaa:
IocrostHHBINH TOK 37 IIpupona snekrpuueckoro Toka B Meramnax. ConpoTHBIEHHE TPOBOJHUKA.
IIpupoaa 3MeKTpHUUECKOr0 TOKA B 3IEKTPOIUTAX, IPUMEHEHHE IEKTPOIN3a B TEXHUKE
38 [Ipupona 311eKTPUIECcKOro ToKa razax, CaMOCTOSTENbHBII 1 HECAaMOCTOSATENIbHBIE Ta30BbIE PA3PsIIbI 5
39 [Ipupona 31eKTpuIecKoro Toka B BaKyyMe 1 mnoiynpoBojanukax. [ToixynpoBoguuku. [TonynpoBotHUKOBBIE TIPHOOPEI.
40 Onextpuueckuii Tok. Cuia Toka. Mictounnk Toka. 3akoH Oma Ui yJacTKa IeTH.




41

CoenuHeHrE POBOAHUKOB. 3akoH OMa 11 3aMKHYTOH Tiend. M3MepeHne CHiTbl TOKa U HanpshkeHus. Pabora Toka.
MouHocTh TOKa.

HpaRanecmle 3AHATHUHA:

42 Pemenue 3anau Ha 3aK0H 3J1ekTponu3a. PeleHne 3a1a4 Ha 3aKOHBI TOCTOSHHOTO TOKA. I3MepeHue CHIIbl TOKa, Hallps->KEHUs
C TIOMOIIBIO aMIIEpMeTpa U BOJILTMETPA. 3
43 [ocTpoeHue BonbTamMIiepHO xapakTepucTuku. [IpeacraBnenne pe3ysibTaToB U3MEPEHUI ¢ MOMOIIBIO TabuIl, Tpadu-KoB.
44 COopKa 3JeKTPHUYCCKUX TICTICH.
JlaGopaTopHble padoThI:
45 Ned. M3yuenue 3axoHa OMa AJ1s y4acTKa LeMu. 5
46 Ne5.M3mepernne 3/1C v BHYTPEHHETO CONPOTHBIICHHUS HCTOYHHKA TOKA.
Tema 3.3. Coaep:kanue MaTepuaja:
MarHuTHEIC 47 MarauTHOE B3anMOACHCTBIE. MarHUTHOE TI0JIE JIEKTPHIECKOTO TOKA.
SIBIICHHS 48 JleiicTBHE MarHUTHOTO TIOJIA HA TIPOBOJHUK C TOKOM. [IpHHIINATI NeHCTBHS AIICKTPOABUTATEIS.
49 DNeKTpou3MepHUTENbHBIe TPUOOPHI. [leiicTBHEe MAarHUTHOTO TIOJIA Ha IBIDKYIINE 3apsDKCHHBIC YacTHIEL. Macc - criek-Tporpad 4
Y IIUKJIOTPOH.
50 MarHuTHBIH TOTOK. DHEPTHsl MATHUTHOTO TOJISl TOKA.
IIpakTHYecKUe 3aHATHS:
51 Pemmenne 3a1a4 Ha BRIYHCIICHUE CHJI ammiepa, JIopeHa, 2
52 Ha BrIumicieHre SHEPTUH MATHUTHOTO TIOJIS.
JlaGopaTopHas paGora:
53 | No6. JleiicTBHE MAarHUTHOTO TOJI HA MPOBOJAHHUK C TOKOM 1
Pa3nea 4. KOJJEBAHUWS U BOJIHBI 16
Tema 4.1. Coaep:kanue MaTepuaJja:
MexaHnuueckue 54 | KonebarenpHoe nBrkeHue. ['apmoHmueckue konebanus. CBoOOTHBIE MeXaHWYecKHe KoieOaHus. JInHeHHbIe MeXaHU-9eCKHe
KoJyiebaHus. KoJiebaTebHbIE CHCTEMBI. 2
55 [IpeBpaienue sHEPruu Npu KonedaTeIbHOM IBIKeHHU. CBOOOIHBIE 3aTyXaloIINe MeXaHnIeckue konebanus. Boi-
HYXXICHHBIC MEXAHNYCCKUEC KoJieOaHus.
IIpakTHyecKue 3aHATUS
56 Pemrenue 3aa4 1Mo onpeneneHuo neproaa Kojebannii MaTeMaTH4ecKoro MasiTHUKa. Beraucinenne nepuosa koieba-Hui rpysa
Ha MPYKUHE 110 U3BECTHBIM 3HAYCHUAM €I'0 MACChI U KCCTKOCTU NPYIKUHBI. 2
57 Pemienue 3a1a4 Ha onpe/ieieHne MapaMeTPOB MEXaHMUECKHUX KOJIeOaHMA.
JlabopaTopHasi pa6ora: 1
58 | Neo7. BeruncnieHue nepuojia KoJiedaHui MaTeMaTHIeCKOro MasTHUKA.
Tema 4.2. Conep:xanue maTepuaja:
Ynpyrue BOIHBI 59 [Tomepeunsle 1 MPOIOIBEHBIC BOJHBI. XapaKTEPUCTUKH BOIHBL. Y paBHEHHE IUIOCKOH Oeryrmeit BoiaHbl. MHTEpdepeHius BoiH. 1
[onstue 0 U pakuyy BOJIH. 3BYKOBBIC BOJHEL. YJIBTPa3BYK U €0 MPUMCHCHHE.
IIpakTHYecKkue 3aHATHS: 1
60 | PemieHue 3a/1a4 Ha onpeieNicHUe JUIMHBI 3BYKOBOW BOJIHBI
Tema 4.3. Copep:xxanue MaTepuaa:
ONeKTpOMarHUTHbBIE 61 | CB00OOIHBIC JIIEKTPOMAarHUTHEIEC Kosrebanus. [IpeBpaiieHne SHepruu B KoJaeOaTeIbHOM KOHTYpE. 3aTyXaroIue JIeK- 2
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KoJieOaHus

TPOMArHuTHLIC KoJIeOaHus. FeHepaTop HC3aTyXaromux 3JIEKTPOMAariuTHbIX KoJIeOaHuid. BLIHy)KZ[eHHI)Ie QJICKTPHUYC-CKUC
KoJieOaHusl. HepeMeHHLIﬁ TOK. FeHepaTop NEPEMECHHOI'O TOKA.

62 EMKoOCTHOE ¥ MHAYKTHBHOE COIPOTUBJICHUS IIEPEMEHHOI0 ToKa. 3akoH OMa JI 3JIeKTPUYECKOM e IepeMEHHOI0 TOKa.
Pabota u MomHOCTh NepeMeHHOro Toka. ['eHeparops! Toka. Tpancdopmaropsl. Toku Beicokol yacToTsl. [lomy-ueHue,
nepefaya U pacnpeielIeHue dJIeKTPOIHEPTHH.
IpakTHyecKkue 3aHATHUS:
63 M3mMmepenne 21eKTpoeMKOCTH KOHeHcaTopa. Vi3MepeHue HHIYKTUBHOCTh KaTyIIKH.
64 Pacuer 3HaueHMH CHIIBI TOKA U HANIPSDKEHMSI HA 3JIEMEHTAaXx IeNU MepeMEHHOTr0 TOKa.
Tema 4.4. Copep:xxanue MaTepuaJa:
ONeKTpOMarHUTHBIE 65 DJIeKTPOMAarHUTHOE T10JIe KaK 0COOBIN B/ MaTepuu. DJIeKTpOMarHuTHbIE BOJIHBI. Bubparop I'epua. OTKpBITHII Kote-
BOJTHBI OaTeNbHBIN KOHTYDP.
66 M3o6perenue paguo A. C. ITormoeiM. [ToHsITHE 0 pagrocBs3y. [IpuMeHEeHHE DJICKTPOMArHUTHBIX BOJTH
IIpakTHYecKue 3aHATHS:
67 HccnenoBanme CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIbHOTO TenedoHa. COOpka MpOCTEHIIero IeTeK-TOPHOTO
pamuonpuéMHHKA.
68 Pemenne 3a1a4 Ha 3aKOHBI AJIEKTPOMArHUTHBIX BOJH.
69 KonTpoJsbHas pabora Ne3 no teMe «JJeKTPOMATHUTHbIE U3JTYYEHHUSD)
Pa3nea 5. OIITUKA
Tema 5.1. Copep:kanue MaTepuaJa:
[pupona ceeta 70 CKOPOCTP pacIpoCTpaHEeHHUS CBETA. 3aKOHBI OTPaKEHUS U IpeioMIleHus cBeTa. [lomHoe oTpakenue. JIunzel. ['1a3 xak
onrtudeckas cucrtema. Onrudaeckue IpudopEIL.
I[IpakTHyeckue 3aHATHA:
71 Pemenue 3a1a4 Ha 3aKOHBI OTPAXKCHUS U MPeIOMIICHUS cBeTa. OrnpeeieHue CIeKTPaTbHBIX TPAHUI] YYBCTBUTEIEHOCTH
geJioBedecKoro riasa. [loctpoenne n300pa’keHHs MPEIMETOB, JaBaeMble TMH3aMHU. PacdeT paccTOSHUS OT JIMH3HI 10
n300pakeHNs MpeaMeTa.
Pacuer QokycHoro paccrostHusi nuH3bl. [lodydeHue cnekTpa ¢ Momolsio npusMmbl. [lonmyudeHne crekTpa ¢ MOMOIIBIO
JU(PPAKIHOHHON PEETKH.
72-73 | JlabopaTopHbIe padoThI:

Ne8. Omnpenenenne moxasatesst MPEIOMIICHUS CTEKIIA.
Ne 9. MIamMepeHre ONTHUYECKOH CHUJIBI JIMH3BI

Tema 5.2.

Coz[epmarme MarTrepuaJa:

BoiHOBEIE
CBOMCTBA CBETA

74

75

Wnrepdepennus ceera. KorepeHTHOCTh CBETOBBIX Jiydeld. IHTepdepeHus B TOHKUX TiIeHKaX. [10J10Ckl paBHO# TOJIIHHBL
Koubiia Herorona. Mcnonp3oBanue nHTEpQEpeHIy B Hayke 1 TexHuke. Andpaknus ceera. Audpakius Ha menn B
napajuiesIbHbIX Jiydax. Audpakinuonnas pemerka. [Tonstue o ronorpaduu. I[onspusamus nonepeyHsIX BOJIH.
IMonspusanus ceera. [{BoiiHoe nydenpenomnenue. [loaspouasl. Jucnepcus ceera. Buasl criektpoB. CeKTphI HCITYCKaHUSL.
Cnextpsl nornonieHust. YiabrpaduosaeroBoe 1 nHdppakpacHoe u3nydeHus. PenrreHoBckue syun. VX npuposa u cBOiCTBA.

PA3JIEJI 6. OCHOBBI CIEIIMAJIBHOM TEOPMU OTHOCUTEJBHOCTH

Tewma 6.1

Copep:xxanue MaTepuaa:

CrenpanpHast

TeopHs

76

IoctynaTs! Teopun oTHOCUTENbHOCTU. OnbIT MalikenscoHa - Mopiu
D¢ ¢exr 3ameuieHns: BpeMeHH. OTHOCUTEIEHOCTh OJJHOBPEMEHHOCTH, ITPOMEXYTKOB BPEMEHH, PACCTOSTHHH.
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OTHOCUTENIBHOCTH 77 PensituBucTCKHE HYOPMYIIBI CIIOKEHUSI CKOPOCTEH, 3aBUCHMOCTH DHEPTHU OT CKOPOCTH, CBSA3b MAaCChl M DHEPTHH, CBSI3b
SHEPTHU ¥ UMIYJIbCA.
IpakTHyecKkne 3aHATHS
78-79 | Pacuer sHepruu moKkosi, UMITyJIbCa, SHEPTHH CBOOOTHON YaCTHIIBI, OTHOIIICHUS BPEMCHH B JBIDKYIICHCS CHCTEME OT-CUeTa K 2
COOCTBEHHOMY BPEMEHHU.
Paznen 7. 2JIEMEHTHI KBAHTOBOM ®U3UKH 14
Tema 7.1. Copep:xxanue MaTepuaJa:
KBanroBast ontuka 80 Ksanroas runotesa [Tnanka. @otoHsl. KopmycKyasipHO-BOJIHOBOH Tyaau3M. 1
Buemnuit poTtoanekrpuyeckuii b dexT. BHyTpennuit potorddexr.
IpakTHyecKkne 3aHATHS
81 Pacder MakcuManbHOW KHHETHYCCKON SHEPTHH DJICKTPOHOB NPU (POTOINEKTPHUSCKOM dPdeKTe.
OnpeneneHre padOThI BBIXOA MIEKTPOHA MO rpadMKy 3aBUCUMOCTH MAKCUMAIbHONH KHHETHYECKOH dHepTUuu (hoTo-
82 | 2JIEKTPOHOB OT YaCTOTHI CBETA. 2
N3mepenne paboTh BEIXOAA dNIEKTpoHA. [lepeunciienue mpruOOopoB yCTaHOBKH, B KOTOPBIX NMPUMEHACTCS OC3MHEPIIH-OHHOCTD
doTordekra.
Tema 7.2. Coaep:kanue MaTepuaja:
Om3nka aToMa 83 PasBuTHe B3TII10B Ha CTPOCHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpaxX BoIoposa. SnepHas MOIeb aTo-Ma. 1
OmneiThl O. Pesepdopaa. Monens atroma Bogopoa o H. bopy. KBaHTOBBEIE reHepaTOpHI.
IIpakTHYecKue 3aHATHS
84 HabmoneHne mrHEHYATHIX CIIEKTPOB. PacdeT 4acTOTHI M AJTMHBI BOJHBI HCITyCKaeMOT0 CBETA IIPH IIepexoie aToMa BO-I0poJia
W3 OHOTO CTAaIlMOHAPHOTO COCTOSHHA B Apyroe. OOBsICHEHHE MPOUCXOKACHUS JIMHEHYATOTO CIIEKTpa aToMa BOJAOPOJA H
pa34us THHEHYATHIX CIEKTPOB Pa3IMIHBIX Ta30B. 1
UccnenoBanne nuHeiuaroro crnektpa. lccnemoBaHue NpWHIMIA padOThl JIOMUHECHEHTHOW jammbl. HabmrogeHwe u
00bsICHEHHE NPUHLIMIA IeHCTBUsI Ja3epa. PelieHne 3a/1a4 M TeCTOB 10 aTOMHO# (hu3uKe.
Tema7.3. Coaep:xanue maTepuaja:
®Du3nKa aTOMHOTO 85 EctecTBeHHas pagloakTHBHOCTG. 3aKOH PanoaKTUBHOTO pacnana. CrocoOs! HAOMIOIEHHS U PETHCTPAIINH 3aPsHKEH-HBIX
aapa yactull. ekt BaBunosa - Uepenkosa. CtpoeHue atoMHOro sipa. JledekT Macchl, SHEprusi CBSA3U U YCTOHYN-BOCTh
86 ATOMHBIX si7ep. SIepHbIe peakiuu. 3
UckyccTBeHHas paquoakTUBHOCTD. [lenenue Tsokenbix saep. LlenHas sinepHas peakius. Y npasisiemas LelHas peak-1us.
87 Snepubiii peakrop. [lonyueHne paguoakTHBHBIX U30TOMNOB U UX MTpUMEHEHUe. bruonornueckoe elcTBUE paguoaKkTUB-HbIX
W3IYYCeHUH. DIeMEeHTapHBIC YaCTHIIBL.
IIpakTHYecKkue 3aHATUS 1
88 | Pacuer 3Heprum cBs3u aTOMHBIX saep. OnpeeneHue 3apsiia © MaCCOBOTO YHCia aTOMHOTO spa, BO3HUKAKOIIETO B
89  KoutpoabHas padoraNed no reme «CTpoeHne aToMa H AaTOMHOTO SIIPay. 1
HToroBoe 3ansiTne 90  IloBTOpeHme (mepex IK3aMeHOM) 1
Bceero: 90
9K3AMEH 6
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3. XAPAKTEPUCTUKA OCHOBHBIX BU1IOB AEATEJIBHOCTU CTYJAEHTOB

Copep:xanue o0y4eHnst

XapakTepuCTHKA OCHOBHBIX BU/IOB /IeSITEJIbHOCTH CTYI¢HTOB
(Ha ypoBHe yueOHBIX el cTBHIT)

BBeaenue

YMeHHs NOCTAaHOBKU IIeJIel AesITeNbHOCTH, IIJIAHUPOBAHUSI COOCTBEHHOM NEesITeIbHOCTH AT
JOCTHIKEHHSI TOCTaBJICHHBIX LieNel, IPeIBUACHUS BO3MOXKHBIX Pe3yJIbTaTOB 3TUX JeHCTBUIl,
OpraHU3allii CAMOKOHTPOJIS U OLIEHKH IOJIyUYEHHBIX PEe3yIbTaTOB.

PazBuTne criocOOHOCTH SCHO M TOYHO M3JIaraTh CBOM MBICIIH, JOTHYECKH 00OCHOBBIBATH CBOIO
TOYKY 3pEHHS, BOCIIPHHUMATH U aHAIN3UPOBATh MHEHUS COOCCEHNKOB, IPU3HABASI IIPABO
JPYTOro 4ejIoBeKa Ha HHOE MHEHHE.

YMeHHe Ipon3BecT! H3MepeHNs GU3NIECKUX BEMTUYNH U OIICHUTh TPAHHUIBI IOTPEITHOCTEH
HU3MEpEHUiL.

YMeHne mpeIcTaBiIeHus TPaHuIlbl ITOTPEITHOCTEH N3MEPEHHUH TP MOCTPOCHUH TPa(PHUKOB.
YMeHHe BBICKa3bIBaTh TUIOTE3HI ISl OOBSICHEHHST HA0I0aeMbIX SIBIICHUH.

YMeHue npeanaraTb MOJENIHU SIBICHUIL.

VYka3zaHue rpaHul] IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.

W3noxeHne OCHOBHBIX MOJIOKEHUH COBPEMEHHON Hay4HOU KapTHHBI MUpA.

[TpuBeneHne NpUMepPOB BIMSHUS OTKPHITUI B (PM3HKE HA IIPOTPECC B TEXHUKE U TEXHOJIOTUH
MIPOU3BOJICTBA.

Hcnonp3oBanue MHTEpHETA U1 TOMCKA HHPOPMAIHN

1. MEXAHHUKA

Kunematnka

YMeHue npeacTaBIaATh MEXaHUYECKOE IBIKECHUE Tea yPAaBHEHUAMH 3aBUCHMOCTH KOOPJUHAT
U IIPOEKIHEN CKOPOCTH OT BPEMEHH.

YMeHue onpeneneHys KOOpAUHAT IPOHAEHHOrO My TH, CKOPOCTH H YCKOPEHUS Tena Mo
rpajukaM 3aBUCHMOCTH KOOPJMHAT U MPOCKIUH CKOPOCTH OT BPEMEHH.

YMeHue onpefenaTs KOOpAWHAT MPOHAEHHOTO My TH, CKOPOCTH U YCKOPEHHs Tena Mo
YPAaBHEHHUSAM 3aBUCUMOCTH KOOPAMHAT U MPOEKLUI CKOPOCTH OT BPEMEHU.

IIpoBeneHue CpaBHUTENBHOIO aHAJIM3a PABHOMEPHOI'O ¥ PAaBHOIIEPEMEHHOIO ABU>KCHHUN.
VYka3aHue UCIIOJIb30BAHUS TOCTYNIATENIBHOTO U BPAIIATEIbHOIO IBUKCHUM B TEXHUKE.
[TpuoOpereHue onbITa pabOTHI B TPYIIIE C BHIIOJIHEHHEM Pa3JIMUHBIX COLMATBHBIX POJICH.
PazpaboTka BO3MOXKHOM CHCTEMBI IeHICTBUI 1 KOHCTPYKLIUH JUIS SKCIIEPUMEHTAIBHOTO
ONPEJEIICHUS] KHHEMAaTUYECKUX BEJIUYHH.

[TpencraBnenne nHGpOpMaNNH O BUAAX IBMKCHUS B BUJIC TaOIHIIBI.

3aKOHBI COXpaHCHHS B
MEXAaHHUKE

[TpumeHeHne 3aKoHa COXpaHEHNsI UMITyJIbca JUIsl BBIYMCIICHHS M3MEHEHUI CKOPOCTEH TeJl IpH
UX B3aUMOJICHCTBHSAX.

YMeHnue u3MepsTh paboTy CHII 1 I3MEHEHHE KHHETHUECKOI SHEPTUH Tea.

YMeHHe BBIYUCIIATh PadOTy CHII M N3MEHEHHS KHHETHYECKOI SHEPriH Tea.

YMeHue BBIYUCIIATh TOTEHIMAIBHYIO SHEPTHIO TeJI B TPaBUTALMOHHOM TIOJIE.

YMeHue onpeaeniaTh MOTeHINAIBHYIO SHEPTHIO YIIPYTO e OPMUPOBAHHOTO TEJNA I10
M3BECTHOH JleopMaluu M KECTKOCTH Tea.

[IpuMeHeHNe 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTHH MIPH pacdeTax pe3yIbTaToB
B3aMMOJIEHICTBHI TeJ IPaBUTAIIMOHHBIMU CHJIAMH U CHJIAMH yTIPYTOCTH.

Yka3zaHue rpaHull IPUMEHIMOCTH 3aKOHOB MEXaHHKH.

Yka3zaHue y4eOHbIX AUCIUIIINH, TPU U3YICHNH KOTOPBIX HCHOJIB3YIOTCS 3aKOHBI COXPAHEHHUS

2.0CHOBbI MOJIEKYJISIPHOM ®U3UKH U TEPMOJJUHAMUKHU

OCHOBBI MOJICKYJISIPHOM
KHHETHYECKOU TCOPHH.
W neanbHblii ra3

BrinonHeHue SKCTIEpUMEHTOB, CIYXKAIIUX 7151 000CHOBAHUS MOJIEKYJIAPHO-KUHETHUECKOM
teopun (MKT).

Perrenue 3amayu ¢ mpuMeHEHHEM OCHOBHOTO YPaBHEHHS MOJICKYIISIPHO-KHHETHIECKOH TEOPHH
ras3os.

YMeHue onpeensaTh mapaMeTphl BEIIeCTBa B ra3000pa3HOM COCTOSHIH HA OCHOBAaHHH
YpaBHEHHS COCTOSIHUS HIICATLHOTO T'a3a U MPOUCXOASAIINX IIPOIECCOB MO TpauKam
3aBUCUMOCTH

p (T), V(T), p (V).

OkcnepumenTanbHOe uccnenoBanue 3asucumoctu p (T), V (T), p (V).

YMeHue npeacTaBiIsATh B BUJE TPadUKOB H30XOPHOTO, H300aPHOTO U H30TEPMHUIECKOTO
TIPOIIECCOB.

YMeHue BRIYUCIITh CPETHIOI KHHETHUECKYIO YHEPTHIO TETIOBOTO JIBUKESHUSI MOJIEKYJ TIO
HU3BECTHOM TeMIlepaType BelllecTBa.

Bricka3biBaHHE TUIIOTE3 1711 OOBICHEHHS HAOIIOAAEMBIX SIBIICHUIA.

YMeHue ykazaTb rpaHHLIbl IPUMEHUMOCTH MOJIEH «UAEaJbHBIN ra3» u 3akoHoB MKT .

OCHOBEI TCPMOJANHAMUKHA

VMmenne paccHuTaTtb KOJUYECTBO TCIJIOTHI, H€06XOHI/IMOFO JUTA OCYIIECTBJICHUA 3a1aHHOT'O
Iponecca ¢ Termonepe)laqei/i.




YMeHue paccuuTaTh M3MEHEHUs BHYTPEHHEH SHEPruu Tej, paboThl U MepeaanHoro
KOJINYECTBA TEIUIOTHI C UCTIOIb30BAHUEM MEPBOTO 3aKOHA TEPMOJUHAMUKH.

YMeHnue pacuera paboThl, COBEpIISHHOW ra3oM, o rpaduky 3aBucumocts p (V).

YMeHHe BBIYHCIIATh pad0Ty ra3a, COBEpPIICHHYIO IIPYU U3MEHEHUH COCTOSHHUS 110 3aMKHYTOMY
LUKITY.

VYwmenue Beruncienns: KI1/1 npu coBepiiernu ra3om paboThl B ITpoLeccax N3MEHEHHS
COCTOSTHHS 110 3aMKHYTOMY IIHKITY.

OOBsicHEHHE IPUHIUIIOB ACHCTBUS TEIIOBBIX MAIIHH.

JemoHcTpanust posin pU3NKK B CO3/JaHUH U COBEPIICHCTBOBAHUH TEIUIOBBIX JBUTATEINCH.
YMeHue u3naraTb CyTh 9KOJIOTHYECKHUX MPoOIeM, 00yCIOBICHHBIX Pab0TOH TETIIOBBIX
JBHUTATENICH U MIPEIVIOKECHUE MY TH UX PEIICHHUS.

YMeHHe yKa3aTb IPaHAIBI TPUMEHUMOCTH 3aKOHOB TEPMOIUHAMHUKH.

YMeHue BeCTH AMANOT, BRICIYIINBAaTh MHEHHE ONNOHEHTA, y4aCTBOBATh B JUCKYCCHH, OTKPBITO
BBIPAKaTh U OTCTaUBATh CBOIO TOUKY 3PCHHUS.

VYka3zaHue yueOHbIX AUCUMIUINH, IPH U3YYSHUH KOTOPBIX HCIIOJIB3YIOT yueOHbIH MaTepua
«OCHOBBI TEPMOAMHAMHUKI.

CBoiicTBa mapos,
JKUJKOCTEN, TBEPABIX TeI

YMeHue u3MepATh BIaXKHOCTh BO3yXa.

YMeHHe pacCYMTBHIBATh KOJMUYECTBA TEIUIOTHI, HEOOXOAMMOTO JUISl OCYLIECTBICHUS
Ipolecca Mepexoia BEIeCTBa U3 OJHOI0 arperaTHOr0 COCTOSHUSL B IPyTOE.
OKCIEepUMEHTAIBHOE NCCIIEJOBAHHIE TEIUIOBBIX CBOWCTB BEIECTBA.

YMeHHe IpUBECTH IPUMEPBI KAMIUIIPHBIX SBICHUH B OBITY, IPUPOJIEC, TEXHUKE.
HccnenoBanne MeXaHMIECKUX CBOHCTB TBEPBIX TEI.

YMeHne NpUMeHITh GU3UIECKUE MTOHATHS 1 3aKOHBI B Y4eOHOM MaTepHaie

PO eCCHOHANBHOTO XapaKTepa.

Hcnonb3oBanue MHTEpHETA /15 TOMCKA MHPOPMAIIMHU O pa3paboTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTepHAIOB

3.2JIeKTpoAMHAMH KA

DneKTpocTaTHKa

YMeHue BEIYUCIATh cuity B3aMMOJCHUCTBUS TOUCUHBIX QJICKTPUUYCCKUX 3apsaa0B.

YMeHue BEIYUCIATh Haps>)KEHHOCTD 3JICKTPHUUCCKOTO MOJIA OJHOTO U HECKOJBKUX TOYCUHBIX
QJICKTPHUUCCKUX 3apsa0B.

YMeHure BEIYHUCICHUS MTOTCHIIMAIa QJICKTPHUUCCKOT'O MOJIA OJHOT'O U HECCKOJBKUX TOYCUHBIX
QJICKTPHUUCCKUX 3apsa0B.

VYmenne HU3MEPATh PA3HOCTH NOTCHIUAJIOB.

VYMmenne HN3MEPCHUA DHEPIUHA DJICKTPHUUCCKOTO OJIA 3aps’KEHHOT'O KOHICHCATOPA.

VMeHne BRIYUCICHUS OHEPIUU JICKTPUICCKOIO IMOJIA 3apAKEHHOI'0 KOHACHCATOPA.
Pa3pa60TKa IIaHA ¥ BO3MOXKHOI CXEMEI ,Z[CﬁCTBI/Iﬁ SKCIICPUMCHTAJIbHOTO OIIPEACIICHU
QJICKTPOCMKOCTHU KOHZICHCATOPA U Z[HBJICKTpI/I‘{eCKOﬁ MNPOHUIIAEMOCTHU BCIICCTBA.
HpOBeZ[CHI/Ie CPaBHUTCJILHOI'O aHAJIN3a I'PABUTALIMOHHOI'O U 3JICKTPOCTATUYCCKOI'O ToJIeH

TTocTOSSHHBIH TOK

YMeHHe U3MEPUTh MOIHOCTH 3IEKTPHUECKOrO TOKA.

Ymenne m3meperns J/1C 1 BHyTPEeHHEr0 CONPOTHUBIICHNS HCTOUHUKA TOKA.

YMeHre BBIIOTHEHUS pacyeTOB CHIIBI TOKA U HANPSDKEHUH HA y9acTKaxX 3JIEKTPHUYCCKUX IIeTIeH.
OOBsicHEHHE Ha IPUMepe IEKTPUUECKOH Lenu ¢ qByMs uctrouHrkamu toka (J/1C), B kakom
ClIy4ae MCTOYHHK 3JIEKTPHUUECKOH SHepTuu paboTaeT B peXUMe IreHepaTopa, a B KAKOM — B
pexXnume noTpeduTens.

‘YMeHue onpeeneHus TeMIepaTypbl HUTH HaKaIHBaHUS.

YMeHne u3MepeHns MIEKTPUYECKOT0 3apsaa NEKTPOHa.

YMeHHe CHATh BONBTAMIEPHYIO XapaKTEPUCTUKY TUOJA.

[IpoBeneHue CpaBHUTENBHOTO aHAIN3A MOIYTIPOBOAHUKOBBIX TUOJOB U TPHOAOB.
Hcnons3oBanue MHTEpHETA 1151 TOMCKA MH(GOPMAIMHU O TIEPCIEKTHBAX Pa3BUTHS
MOJYIIPOBOJHUKOBOM TEXHUKHU.

YcTaHOBKA IPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

MarxauTHbIC SIBICHUS

YMeHue usMepeHns HHAYKIMY MarHUTHOTO OJIS.

VYMeHue BbIUUCIICHUS CUJl, AEHCTBYIOIUX HA IPOBOJAHUK C TOKOM B MATHUTHOM IIOJIE.
YMeHue BbIUUCIIEHUS CUJl, JEHCTBYIOLUX HA JIEKTPUUYECKUH 3apsil, ABWKYILUICS B
MarHUTHOM IIOJIE.

YMeHue uccaenoBath BICHUHN 3J€KTPOMarHUTHON MHIYKIUU U CAMOMHIY KUY,
YMeHue BIYUCIATh SHEPIUI0 MarHUTHOTO T10JISL.

YMeHue 00bsSCHUT MPUHINI JEHCTBHS 3JIEKTPOABUTATEIS.

YMeHue 00bACHUTH MIPUHINM ISHCTBHS TeHEPaTopa EKTPHIECKOTO TOKa

1 3JIEKTPOU3MEPUTEIIBHBIX ITPUOOPOB.

YMeHne 00bACHUTH MPUHINT JISHCTBHS Macc-clieKTporpada, yckoputesne 3apsHkeHHBIX
4acTUll.




YMeHune 00bsSCHUTH POJIb MArHUTHOTO T10JIs1 3€MJIM B )KU3HU PACTEHHH, )KUBOTHBIX, YEJIOBEKA.
YMeHue NpUBOANTG IPUMEPbI MPAKTHYECKOrO IPUMEHEHUS N3yUCHHBIX SIBIICHHI, 3aKOHOB,
pudOpOB, YCTPOKCTB.

[TpoBeneHue CpaBHUTENHHOTO aHAJIHM3a CBOMCTB 3J€KTPOCTATHYECKOT0, MATHUTHOTO U
BUXPEBOTO DJIEKTPUUYECKUX TTOJICH.

YMeHne 00bsSCHUTH Ha TPUMEPE MAarHUTHBIX SIBICHHUH, ToYeMy (PU3UKY MOKHO pacCMaTpHBaTh
KaK METaIUCIUILINHY.

4. KoJyie0anus 1 BOJHBI

Mexannyeckue KojieOaHus

VMeHHe UCCIIeJOBaTh 3aBUCUMOCTD [IePHOAa KOJIeOaHU MATeMaTHIECKOTO MAsTHUKA OT €ro
IUTMHBI, MaCChI M aMIUTUTY /bl KOICOaHHH.

VMeHHe UCcClieJoBaHNe 3aBUCHMOCTH MEPHOa KoIeOaHuit rpy3a Ha IPYIKHUHE OT €ro MacChl U
KECTKOCTH TIPYIKHUHBL

VMeHHe BBIYUCIICHHUSI TIEPHOJa KOJIeOaHI MaTeMaTHIECKOr0 MasTHHKA TI0 H3BECTHOMY
3HAYEHUIO €rO JJIHHBL

YMeHHe BBIYUCISIT EPHO. KoJieOaHuii rpy3a Ha MPY>KHHE M0 U3BECTHHIM 3HAUCHHUSIM €r0
MAacChI U KECTKOCTH MPYKHUHBL

BripaboTka HABBIKOB BOCIIPHHIMATH, aHATU3UPOBATh, IIepepabaTsiBaTh U MPEABSIBIATH
I/IHq)OpMaL[I/IIO B COOTBETCTBHUHU C IIOCTABJICHHbBIMU 3a1a4aMU.

YMeHue MPpUBOJAUTL IMPUMEPHBIL aBTOKOJIE0ATENbLHBIX MEXAHNUECKUX CHCTEM.

YMeHnue KinaccupUIMpoBaTh KOJIeOaHUsL.

Yrupyrue BOIHbBI

YMeHHne U3MepsITh JUTMHY 3BYKOBOH BOJIHBI 11O PE3yJIbTaTaM HaOJIIOAEHUH HHTEPhEPCHIINH
3BYKOBBIX BOJIH.

Habmonenue u o0bsicHeHNE IBICHUI HHTEp(EpeHINH U ANBPAKINNA MEXAaHMYECKHUX BOJIH.
YMeHHe npeCcTaBiIATh 001acTel MPUMEHEHHS yIbTPAa3ByKa U MEPCHEKTUBBI €TO
UCTIONIb30BAHMA B Pa3JINYHBIX 00JIACTAX HAYKH, TEXHUKHU, B MEIHIIMHE.

YMeHHe U3JI0KEHUS CyTH SKOJIOTHIECKUX MPOOJIEM, CBSI3aHHBIX C BO3JCHCTBHEM 3BYKOBBIX
BOJIH HA OPTaHHU3M 4YelIOBEKa

DNeKTPOMarHUTHBIE
KoJieOaHus

YMeHue u3MepeHus 3J1eKTPOEeMKOCTH KOHJIeHcaTopa. M3MepeHus HHyKTUBHOCTh KaTyIIKH.
YMeHue uccien0Bath SBICHUS 3JIEKTPUYECKOIO PE30HAHCA B IIOCIEI0BATEIILHOM LIETIH.
YMeHue MPOBECTH aHAIOTUIO MEXKIY (GU3UUCCKUMH BEJTMYNHAMU, XapaKTePU3YOIHMU
MEXaHUYCCKYIO U JJICKTPOMATrHUTHYIO KOJIeOaTeIbHBIC CUCTEMBI.

Pacuer 3HaueHMi1 cUIIBI TOKA U HANIPsHKEHUS HA 3JIEMEHTaX LIETH IEPEMEHHOTr0 TOKa.
YMeHue HcCaeI0BaTh MPUHITKIT ASHCTBHS TpaHChopMaTopa.

YMeHue uccnenoBath NPUHLKII AEHCTBUS FeHEPATOpa NEPEMEHHOTO TOKA.

Ymenue ucrions3oBanus MHTEpHETA TS TOMCKa MHPOPMAIINE O COBPEMEHHBIX CIIOco0ax
nepenayu 3JIeKTPOIHEPTUU

3J'I€KTpOMaI'HI/ITHLIG BOJIHBI

OcyIiiecTBICHHE PaJIMONIEPEIau U PaJUONPUEMA.

YMeHHe UCCIIeoBaTh CBOWCTBA 3JIEKTPOMATHUTHBIX BOJIH C TIOMOIIBI0 MOOUIIBHOTO Tesie(oHa.
Pa3BuTHe IEHHOCTHOTO OTHOIICHHS K H3Y4aeMbIM Ha yPOKaX (GU3UKU OOBEKTaM U
0CBaMBAEMbIM BUAM JEATEILHOCTH.

YMeHue 00bSICHUTD MPUHITUITHATBHOE PA3InYHs IPUPOIBI YIPYTUX U 3JCKTPOMATHUTHBIX
BOJIH.

YMeHue u31arath CyTh KOJIOTHYECKUX MTPOOJIeM, CBA3aHHBIX C 3JIEKTPOMArHUTHBIMU
KOJI€0aHUSIMH U BOJIHAMH.

OO0BsICHEHHE POJIK YJICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCCIeoBaHUAX BeeaeHHo

5. OnTuka

IIpupona ceera

YMeHue MPUMCEHATH HAa IPAKTUKE 3aKOHBI OTPAXKCHUA U IPEJIOMIICHUA CBETA ITPU PCIICHUN
3azad.

YMeHue ornpeneneHus CleKTpaibHbIX TPAHUL] YyBCTBUTEIHLHOCTH YEJIOBEUECKOT0 Ti1a3a.
YMeHHe CTpOUTh H300pakeHUs MPEIMETOB, TaBACMbIC JTMH3aMH.

YMeHHe paccunuTaTh PaCCTOSHUS OT JHH3HI IO U300paskeHUs MIPpeIMeTa.

YMeHue pacuéra ONTUYECKON CUIIbI JIMH3BI.

YMmenue m3mMepsaTh GOKYCHOTO PacCTOSTHUS JIMH3BL.

YMeHue ucbITaHus MoJiesiell MUKPOCKOIIA U TEJIECKOIa.

BoiHoBbIe cBOMicTBa
cBETa

Habnrogenue siBiieHust HHTEPGEPEHIMH JICKTPOMArHUTHBIX BOJIH.

Habmnronenue siBieHust qupakiiuy 3JICKTPOMArHUTHBIX BOJIH.

Habnrogenue siBIeHus MOISPU3AIUH JICKTPOMArHUTHBIX BOJIH.

V3MepeHne UIMHBI CBETOBOM BOJIHBI 10 pe3yJIbTaTaM HaOFOACHHS SBJICHUS UHTEPPEPCHIINH.
HaGmronenne sineHus tudpakiiny cBeTa.

Habnrogenue siBIeHusI MOSPU3AIIUHN U IUCIICPCHH CBETA.

YMeHre HAWTH pa3iindus U CXOJCTBA MEXKIY AHU(PAKIIMOHHBIM H AUCIICPCUOHHBIM CIIEKTPAMHU.
YMeHHe IPUBOUTH IPUMEPHI TOSBJICHHS B TIPUPOJIC M MCIIOIH30BAHUS B TSXHUKE SBICHUI




nHTepdepeHuny, AnPPaKLIKH, MOJAPU3ALNT U TUCIIEPCUH CBETA.
YMeHue nepeuncieHust MeTO0B MO3HAHUS, KOTOPBIE UCIOIb30BAHBI IIPU U3yUEHUU
yKa3aHHBIX SIBJICHUH.

6.0CHOBBI CHeIII/laJILHOﬁ TEOPUHN OTHOCUTECJIBbHOCTH

OCHOBEI crneuraabHON Teo-
PpUU OTHOCUTCIIBHOCTU

OO0BsicHeHHe 3HAYMMOCTH oIbITa MalikenscoHa - Mopiu

dopMmynupoBaHUe IOCTYIaTOB

O0mbsicHeHne d¢pdeKTa 3aMeTICHNs] BpEMEHH

Pacuer sHeprun nokosi, UMITyJIbca, SHEPTUU CBOOOTHON YaCTHIIBI

BeipaboTka HaBBIKOB BOCIIPUHUMATh, AaHAJIN3UPOBATh, IIEPEPA0OATHIBATH U MIPEABIBISATH HHPOP-
MAaIMIO0 B COOTBETCTBUH C IOCTABJIEHHBIMH 331a9aMU

7. JneMeHThl KBAHTOBOI (PM3UKHU

KBaHTOBas ontuka

Habmronenune oToamexrpudaeckoro 3¢pdexra.

Ymenne 00bsacHeHns 3ak0HOB CTOJIeTOBa Ha OCHOBE KBAaHTOBEIX IPE/ICTaBICHUI.

YMeHne paccunTaTh MaKCHMaJIbHYI0 KHHETHIECKYIO SHEPTHIO SJIEKTPOHOB MPH
(doToanexTpruaecKkoM 3¢ dexTe.

YMeHne ornpeneniTs paboTy BBIX0Ja 3JEKTPOHA MO TPaPUKy 3aBHCUMOCTH MaKCUMAaIIbHON
KHHETUYECKOH SHEPruu (POTOIEKTPOHOB OT YaCTOTHI CBETA.

YMenue u3mMeputh paboTy BbIXO/1a 3JIEKTPOHA.

YMeHHe nepeyrciIuTh MPUOOPkl, YCTAHOBKH, B KOTOPHIX IIPHUMEHSIETCS O0e3MHEPILIMOHHOCTD
doroaddekra.

OO0BsICHEHHE KOPITYCKYJIIPHO-BOJIHOBOIO AyaJi3Ma CBOHCTB (POTOHOB.

OOBsicHeHHE POITM KBAHTOBOH ONITHKH B Pa3BUTHU COBPEMEHHOH (PH3UKH.

dusnka aToma

HabnroneHne TMHEHYIATHIX CIIEKTPOB.

YMeHne paccunuTaTh 9acTOTY U [UTMHY BOJIHBI UCITyCKAaeMOTO CBETa IPH IIEpeXoe aToMa
BOJIOPOJIa M3 OAHOTO CTAIIHOHAPHOTO COCTOSIHUS B IPYTOE.

YMeHne 00bACHATh MPOUCXOKACHUS TIMHEHYATOTO CIIEKTPa aToMa BOAOPO/Ia M PA3IAIHs
JMUHEWYATHIX CIIEKTPOB PA3IIMIHBIX Ta30B.

HccrenoBanne THHEHYATOTO CIIEKTpA.

HccnenoBanue mpUHITHIA PaOOThI JIEOMAHECIICHTHOM JIAMITHI.

Habnronenue u 00bsICHEHUE MTPUHITUITA ACHCTBUS Jla3epa.

YMeHue IMPUBCCTU NPUMEPOB UCIIOJIB30BaHMs j1a3€pa B COBpeMeHHOﬁ HayKC U TEXHUKE.
YMeHnue ucrnoibp30Banus MIHTepHeTa 115 MoucKa MHPOPMAIMHU O MEPCIEKTUBAX MPUMEHEHUs
nazepa.

®dusmnka aTOMHOTO spa

Habnronenue TpekoB anb(ha-gacTuil B Kamepe BuiibcoHa.

PeructpupoBanue siepHBIX U3IIyUYEHUN C IOMOLIBIO cueTuuka ['elirepa.

YMeHre Nponu3BeCTH pacueT SHEPTHHU CBSI3U ATOMHBIX SIIEP.

YMeHue onpeenuTs 3apsaa U MacCOBOE YUCIIO AaTOMHOTO SIpa, BO3HUKAIOIIETO B PE3YIbTATE
PaAn0aKTUBHOIO pacnaja.

YMeHHe BBIYHUCIIATh SHEPTHIO, 0CBOOOXKIAIOUIYIOCS IIPU PaJlMOaKTHBHOM pacriajie.

YMeHue onpeneneHys MpoayKTOB IEpHON peaKIUL.

YMeHHe BBIYHMCIICHHS SJHEPTHH, OCBOOOKIAIOIIEHCS TIPH SIAEPHBIX PEAKIHSX.

[ToHnmMaHMe IPEeUMyIIECTB  HEAOCTATKOB MCIIOJIB30BAHNS aTOMHOMN SHEPTHH U
HMOHU3UPYIOIINX U3yYeHUH B IPOMBIIUIEHHOCTH, MEIUIHHE.

YMeHue u3narath CyTh SKOJIOTHYECKHX MTPOOIIeM, CBI3aHHBIX ¢ OMOJIOTHYECKUM JIeHCTBHEM
PaZMOAKTUBHBIX M3ITyYCHHH.

YMenue kiaccuUIMpoBaTh dJeMEHTapHbIE YACTHIIBI O UX (PU3NUECKHM XapaKTePUCTHKAM
(macce, 3apsiy, BpEMEHH KU3HH, CIIMHY H T. 1.).

[TonnManue eHHOCTEl HayYHOTO TIO3HAHU MUpa HE BOOOIIE AJIsI YeJI0BEUESCTBA B LIEJIOM, a
JUISL KaXKI0T0 00y4aroIerocs JIMYHO, IEHHOCTEH OBJIaAeH!UsI METO/IOM HayYHOTO MO3HAHUS JUIs
JIOCTH)KEHHS ycIeXa B JIIOOOM BHUJIE IPAKTUYECKOH JIeSITeIIbHOCTH.




4. YCJIOBUSA PEAJIM3AIIMA YYEBHOM JUCHUILIAHBI

4.1. Y4yeOHO-MeTOAMYECKOE M MAaTepHAJbHO-TeXHHYECKoe ofecrmevyeHHe MPOrpaMMbl yY4eOHOW THCHUTIIMHBI
«Duznka»

OcBoeHue mporpaMMbl yueOHOH aucuMIUIMHBL «®Pu3Mka» TpennonaraeT Haludue B  NPOopecCHOHATBHON
00pa30BaTeNFHON OpTaHM3alNH, pean3yonieil 00pa3oBaTeNbHYI0 MPOTPaMMy CpPEeIHEro OoOmero o0pa3oBaHHs B IpeIeiax
ocoerns OIIOII CIIO na 6a3e ocHOBHOTO 00mIero oOpa3oBaHWs, yueOHOTO KaOWHETa, B KOTOPOM HMeEETCS BO3MOYKHOCTH
obecrieynTh CBOOOXHBIA goctyn B VHTepHET BO Bpems ydeOHOro 3aHATHA W B NEpUOJ BHEYUeOHOW MeSTEIHHOCTH
00yJaromuxcs.

B cocraB xabunera ¢pu3nku BXOAUT JabopaTopus ¢ mabopaHTckoil koMHaTOH. [lomenienne kabnHeTa GU3NKU TOKHO
YAOBIETBOPATH TpeOoBaHMAIM CaHUTapHO-3IHIEMHOIOTHIeCKHUX MpaBwil 1 HopMaTtuBoB (CanlluH 2.4.2 Ne 178-02) u ObiTH
OCHAII[EHO THITOBBIM 000PY/I0BaHUEM, YKa3aHHBIM B HACTOSIINX TPEOOBAHUSX, B TOM YHCIIE CIIEIIMATU3UPOBAHHOM
yueOHOIT MeOeIbIo U CpeICTBAMHU 00yUYeHNUs, JOCTATOUHBIMHU JJIsl BBITTOJTHEHHS TPeOOBaHUH K YPOBHIO OATOTOBKU
00yJaroIuXCS.

B xaOuHeTe N0MKHO OBITH MYJIBTHMEANIHOE 000pyA0BaHUE, IIOCPEICTBOM KOTOPOTO YYaCTHUKU 00pa30BaTeIbHOTO
npolrecca MOTYT IIPOCMATPUBATh BU3YyallbHYI0 HH(POPMAIHIO TI0 pu3uKe, Co3JaBaTh MPE3eHTAMH, BUASOMAaTEPHAbI U T. II.

B cocraB yueOHO-METOIMYECKOTO U MaTePHAIBEHO-TEXHUIECKOT0 00eCcIIeYeH s IPOrpaMMbl y4eOHOH qUCIUIUINHEBL
«Du3nkay, BXOIAT:

* MHOTO(YHKIIHOHAJILHBII KOMIUIEKC MPETIOaBaTes;

* HaJIAJHbIE TOCOONS (KOMIUIEKTHI Y9eOHBIX TaOmuI, makatel: «Pu3ndeckne BeNMIuHbI U GyHIaMEHTaIbHBIE KOHCTAHTBI,
«MexnyHnapoaHas cuctema equaul CHy», «llepronudaeckas cucteMa XUMU4eckux nemenToB Jl. M. MenneneeBay, mopTpeTs
BBIJAIONINXCS YICHBIX-(DU3UKOB ¥ aCTPOHOMOB);

* HHPOPMAIMOHHO-KOMMYHHKATHBHBIE CPEJICTBA;

* 9KpPaHHO-3BYKOBBIE TI0COOUS;

* KOMIUIEKT 3JIeKTpOCHa0XeHusl kKabuHeTa Gpu3nky;

* TEXHMYECKUE CPeACTBA 00yUYCHUS;

* IEMOHCTpaLMOHHOE 000pyaoBaHue (00LIEro Ha3HAUCHHS U TeMaTHYeCKUue HaOOopHl);

* mabopaTopHoe 000pynoBaHUE (0OIIEro HA3HAUCHHS U TEMaTHYCCKIE HAOOPHI);

* CTaTUYECKHE, TUHAMHYIECCKUE, IEMOHCTPALMOHHBIE M Pa3IaTOYHbIC MOJIEIIH;

* BCIIOMOTaTeNIbHOE 000PYAOBAHUE;

* KOMIUIEKT TEXHHYECKOH JOKYMEHTAINH, B TOM YHCJIE IIacopTa Ha cpeAcTBa 00ydeHNs], HHCTPYKIUH 110 UX UCIIOJIb30BAHHIO
U TeXHHUKE 0€301acHOCTH;

* OUOTHOTEYHBIH QOHI.

B 6ubnmoTeunsit poHa BXOAIT yueOHUKH, YaeOHO-MeToanueckre KoMIuieKTh (YMK), obecreunBatomnye ocBoOCHHE
yueOHO# qucuminHbl « Du3nKkay, peKOMEeHI0BaHHbIE MJIH JIOMYIEHHbIE JUISl HCIIOJIb30BaHUs B TPO(ECCHOHATBHBIX
00pa3oBaTENbHBIX OPTaHU3AIMIX, PEATU3YIONINX 00pa30BaTENbHYIO IPOTPaAaMMy CpeIHEro o0Iero o0pa3oBaHus B peienax
ocBoenust OITOIT CIIO na 6a3e ocHOBHOTO 0011er0 00pa3oBaHus. bubmuoTedHbI GOHI MOXKET OBITH AOMOJIHEH PU3MIECKUMH
SHUMUKIIONEANUIMH, CJIOBAPSMH U XpECTOMATHEH 1Mo (pU3KMKe, CIIPABOYHUKAMHU 10 (PM3UKE M TEXHUKE, HAYYHOW M HAY4HO-
MOMYJIIPHOMN JIUTEPATYpPOM €CTECTBEHHOHAYYHOTO CO/IePKaHUS.

B nporecce ocBoeHus porpaMmbl y4eOHON TUCIUIIHHBI « DU3HKa» CTYIEHTHI JOJKHBI HIMETh BO3MOXKHOCTh
JIOCTYMA: K 3JIEKTPOHHBIM Y4€OHBIM MaTepHajiaM 1o (pu3nke, NMeomuMcs B CBOOOTHOM JOCTyTE B ceTH MHTepHeT
(3JIeKTPOHHBIM KHUTAM, IPaKTHKyMaM, TectaM, Matepuaitam EI'D u ap.).

4.2. PexomeHayemasi JuTepaTypa

Jna ooyuarowguxca

JImumpuesa B. @. duznka s npodeccrii U CreHaTbHOCTEH TEXHUIECKOTO MPOGIII: YUSOHUK IS
00pa3oBaTeNbHBIX yUpexIeHUH cpe. mpod. oopazoanus. — M., 2014.

JImumpueea B. @. ®usnka ais npodeccHii U CreraaIbHOCTEH TeXHUUecKoro npodmist. COop-HUK 3a1ad: yuel.
mocobue 11t 00pa30BaTeNIbHBIX YUPSIKACHUH cpell. mpod). oopasosanus. — M.,2014.

JImumpuesa B. @., Bacunves JI. . ®rznka ans npodeccuii u crieruaabHOCTeH TexHIIeckoro mpoduist. KontpoasHeie
MaTepHaibl: yued. mocoOust i yupexxIeHuH cpel. mpod. odpasosanus /B. @. Jimutpuesa, JI. U. Bacuise. — M., 2014.

JImumpuesa B. @. duznka ams npodeccuii U crieluaabHOCTeH TeXHHIecKoro mpodus. JJabopaTOpHBIH MPaKTUKYM:
yueb. mocoOust U151 yupexieHni cpen. npo¢. oopazosanus / B. @. imutpuesa,A. B. Kopxyes, O. B. Myprasuna. — M.,
2015.

JImumpuesa B.®. ®uznka 1uis npodeccuii 1 criennalbHOCTeH TEXHUYECKOTo NPOQMIIs: 3JIeKTPOHHBIN y4e0.-MeTo .
KOMIUIEKC JUTs 00pa3oBaTeIbHBIX YUpexkIeHu cpea. npod. oopazoanus. — M.,2014.

Jmumpuesa B. @. duzuka 115 npodeccuii ¥ CrenuaabHOCTEH TEXHUIECKOTo MPOQMIIS: JIEKTPOHHOE YueOHOE H3/1aHNe
(MHTEpaKTUBHOE AJIEKTPOHHOE MPWIIOKEHHUE) U 00pa30oBaTeNIbHBIX YUpexAeHHuH cpel. npod. odpasoBanus. — M., 2014.

Kacvanoe B. A. UnmoctpupoBanHbli atnac mo ¢usuke: 10 xracc.— M., 2010.

Kacvanoe B. A. UnmoctpupoBanHbIi atnac no ¢usuke: 11 kmacc. — M., 2010.

Tpogpumosa T. U., Dupcos A. B. duzuka i npodeccuit U cienuaibHOCTEH TEXHUIECKOTO U €CTECTBEHHOHAYYHOTO
npoduneit: CoopHuK 3amau. — M., 2013.

Tpogpumosa T. U., Dupcos A. B. duzuka ajis npodeccuit U cennanbHOCTEN TEXHUIECKOT0 U €CTECTBEHHOHAYYHOTO
npodueit: Pemenus 3amau. — M., 2015.



Tpogumosa T. U., Dupcos A. B. Duszuka. CrpaBounuk. — M., 2010.

Dupcos A. B. duzuka uis npodeccuii 1 crennanbHOCTeH TEXHUYECKOT0 U eCTECTBEHHOHAYYHOTO npoduieii: yueOHuK
U 00pa3oBaTeNbHBIX YUPEKACHUH cpell. mpod). oOpa3oBaHus / MOM pejl.

T. U. Tpodumosoit. — M., 2014.

/Ina npenooasameneii

Koncrurynus Poccuiickoit @exepannn (mprHATa BCEHAPOIHBIM TosocoBaueM 12.12.1993) (¢ yueTom monpasox,
BHECCHHBIX (pe/lepaTbHBIMH KOHCTUTYIIHOHHBIMU 3aKoHaMHU P® o mompaBkax k Koncturymmu PO ot 30.12.2008 Ne 6-DK3, ot
30.12.2008 Ne 7-©K3) // C3 PD. — 2009. — Ne 4. — Cr. 445.

OenepanpHbIi 3ak0H 0T 29.12. 2012 Ne 273-@3 (B pen. dhenepansHbIx 3akoHOB 0T 07.05.2013
Ne 99-@3, o1 07.06.2013 Ne 120-P3, ot 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-P3, o1 25.11.2013 Ne 317-D3, ot
03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-D3, o1 27.05.2014 Ne 135-D3, ot 04.06.2014 Ne 148-3,
¢ u3M., BHeceHHbIMU DenepanbHbiM 3akoHOM 0T 04.06.2014 Ne 145-®3) «O06 obpasoBanuu B Poccuiickoii deneparum».

[Tpuka3z MunuctepcrBa o0pazoBanus u Hayku P® «O0 yTBepxkaeHnn (eepantbHOro rocy1apcTBEHHOTO
00pa30BaTENBFHOIO CTAHAAPTA CPEIHETro (MOJIHOTO) 00IIero oopa3oBanus» (3apeructpupoBad B Munrocte P® 07.06.2012 Neo
24480).

[Ipuka3z MunoOprayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun u3meHenuit B [Iprka3 MunucrepcTsa
oOpazoBanus n Hayku Poccutiickoit @enepannu ot 17.05.2012 Ne 413 “O06 yTBepskaeHnN GenepaabHOro rocy1apCTBEHHOTO
00pa30BaTENFHOTO CTAaHAAPTA CPETHETO (TI0THOTO0) 00IIero 0Opa3oBaHUs ».

IMucemo JlemapramMeHTa rocynapcTBEHHOH MOMMTHKH B cepe NOArOTOBKH padbounx kanpos u AI10 MunoOpHayku
Poccum ot 17.03.2015 Ne 06-259 «PexomMeHmamu mo OpraHu3auy HOIy9IeHUs CcpeHero oomiero o0pa3oBaHus B peeax
OCBOCHUSI 00pa30BaTENBHBIX TPOTPAMM CPEIHETO MPodecCHOHATFHOT0 00pa3oBaHus Ha 6a3e OCHOBHOTO 0011ero oopasoBaHus
¢ y4eToM TpeboBaHUi (eiepaIbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U MOJIyYaeMOoi podeccun uin
CHELHUaIbHOCTH CPEAHEro NPo(ecCHOHAIFHOTO 00pa30BaHUMY.

Denepanphbiii 3akoH 0T 10.01.2002 Ne 7-D3 «O6 oxpane okpykaroiei cpensn» (B ped. ot 25.06.2012, ¢ usm. ot
05.03.2013) // C3 Pd. — 2002. — No 2. — Cr. 133.

JImumpuesa B. @., Bacunves JI. H. ®usuka s npodeccHii U CenuanibHOCTeH TEXHUUECKOTO
npoduiIst: METOUYECKUEe PEKOMEHIAIUH: MeTo/1. nocodue. — M., 2010.
Hnmepnem-pecypcot
www. fcior. edu. ru (OenepanbHbIil IEHTP HHPOPMAITHMOHHO-00PA30BATENBEHBIX PECYPCOB).
wwww. dic. academic. ru (Axkagemuk. CJI0BapH U SHIMKIONCIUH).
www. booksgid. com (Books Gid. DnexktponHas OubaroTeka).
www. globalteka. ru (I'mo6anreka. ['mobanpHas OMOMTHOTEKA HAYIHBIX PECYPCOB).
www. window. edu. ru (EguHOE 0KHO mOCTyTa K 00pa30BaTEIBHBIM pecypcam).
www. st-books. ru (JIyumas ydaeOHas nutepaTypa).
www. school. edu. ru (Poccuiickuit o06pazoBarenbHsblii Hoprai. JlocTymHOCTb, KauecTBO, 3 (HEKTUBHOCTD).
www. ru/book (DnekTpoHHas OUOIHOTEYHAST CHCTEMA).
www. alleng. ru/edu/phys. htm (O6pa3oBarenbhbie pecypchl MaTepHeTa — Du3HUKa).
www. school-collection. edu. ru (Exunas Koieknus MU poBbIX 00pa30BaTELHBIX PECYPCOB).
https//fiz.1september. ru (yue6HO-MeToAMUECKas razeTa « DU3MKay).
Www. n-t. ru/nl/fz (HobeneBckue aypeatsi o pusuke).
www. nuclphys. sinp. msu. ru (nepras ¢pusuka B HTEpHETE).
www. college. ru/fizika (IToaroroBka k EI'3).
www. kvant. mccme. ru (HayqHO-TIOIyJISIPHBIN (hPU3NKO-MaTeMaTHIeCKHi KypHal «KBaHT»).
Www. yos. ru/natural-sciences/html (ecrecTBeHHO-HAYYHbBIH Ky pHAI U MOJIOIEKHU «I1yTh B HAYKY»).



5. KOHTPO.Ib U OLIEHKA PE3YJbTATOB OCBOEHUS YUYEBHOM JUCIATLINHBI

KOHTpOJIb U OLEHKA PE3YJIbTAaTOB OCBOCHUA yqeGHoﬁ AUCHUINUIMHBL OCYIIECTBIIACTCA MPENOAABATCIIEM B IPOLECCE
MPOBEACHUA HNPAKTUYCCKUX 3aH5[TPII71, TCCTUPOBAHMA, a TAKKC BBIIIOJHCHUA 06yanOHII/IMI/IC$I WHAWBUAYAJTbHBIX 3a£[aHPII>i,
IIPOCKTOB, HCCIIeTOBaHUM

Pe3ysbTaThl 00yUeHUs
(0CBOCHHBIC YMEHHS, YCBOCHHbIE 3HAHMS)

(I)Ole)I U METOAbI KOHTPOJIA U
OLCHKHU pE3yJabTaTOB oﬁyqemm

1

2

npeomemmuboie:

c(OpPMHUPOBAHHOCTH MPEJCTABICHUI O POJIN M MecTe (PU3UKU B COBPEMEHHOM
Hay4HOH KapTHHE MHpa; MOHMMaHHe (GU3MYECKOH CYIIHOCTH HAaOI01aeMbIX BO
Bcenennoii siBneHn#, ponu GU3NKA B GOPMHUPOBAHUH KPYTo30pa U
(YHKIMOHATIEHOM I'PaMOTHOCTH YEJIOBEKa JUISl PELICHHs IPAaKTHIECKHX 3a/1ay;

—— BIIaJICHHE OCHOBOIIOJIATAIOIINMH (PU3NISCKUMH TTOHATUSIMH,
3aKOHOMEPHOCTAMH, 3aKOHAMHU W TEOPUSIMHU; YBEPEHHOE HCIIOJIb30BAHIE
(M3UYECKOI TEPMUHOIOTHH M CUMBOJIMKY;

—— BIIaJICHHE OCHOBHBIMU METOJaMH HayYHOT'O ITO3HAHUS, UCIIOJIb3YEeMbIMH B
(u3nke: HAOIIOICHHEM, OITUCAHUEM, U3MEPEHUEM, YKCIIEPUMEHTOM;

—— yMeHHs1 00pabaThIBaTh pe3yJIbTaThl K3MEPEHHI, 00HAPYKHUBATh 3aBUCUMOCTb
MEXAy GU3NUECKUMU BETMYMHAMU, OOBSICHATD TOJyYEHHBIE PE3YJIbTAThI U JeIaTh
BBIBOJIBI;

—— c(OPMHUPOBAHHOCTH YMEHUSI pelIaTh (PU3NUECKHE 3a/1aUH;

—— c(hOPMUPOBAHHOCTh YMCHHUS IPUMEHSATH NOJIyYCHHBIC 3HAHUS ISl OOBACHEHUS
yCIIOBHIT POTEKaHHs (PU3NYECKUX SBJICHHHN B IPUPOJIE, TPOYECCHOHATBHON
cdepe ¥ I NPUHATHS NPAKTHYCSCKUX PEIICHUI B TOBCETHEBHOM KU3HU;

—— c(hOPMUPOBAHHOCTH COOCTBEHHOM ITO3HIMH 110 OTHOLICHHIO K (PH3MYECKOI
UH(POPMALUH, TOTy4aeMOi U3 pa3HBIX HCTOYHHKOB.

Habmronenue, pabora ¢
JIONIOJIHUTENIbHOM U CIPaBOYHOM
JUTEPaTypoii , codeceToBaHuUE,
NIPaKTUYECKHUE 3aHATUS 110 PELIEHUIO
3a/1a4, 3all0JJHEHNUE, COCTABIEHUE U
pa3paboTka cxeMm (Tabmiui),
TECTUPOBAHUE, YCTHBIN OIIPOC.

Ol1eHKa BBIMOIHEHHUSI TECTOBOTO
3amanus, (/13) wim sKcnepTHAs
OLICHKA BBIMIOJTHEHHUS
3K3aMEHALlMOHHOM

paboThI.

JUYHOCMHbIE.

YYBCTBO TOPJIOCTH U YBa)KE€HUSI K UCTOPUHU U TOCTHKEHHUSIM OTE€UECTBEHHOM
(usnueckoit Hayku; GU3NUECKH IPaMOTHOE TIOBEIeHHE B TIPO(ECCUOHATBHON
JIESITENIBHOCTH U OBITY IPU OOPAIICHNH ¢ IPUOOpPaMHU B yCTPOHCTBAMU;

—— FOTOBHOCTb K MPOJIOJKCHUIO 00pa30BaHMs U MOBBINICHUS KBATH(DUKAIIUN B U3-
OpaHHO¥ Mpo(hecCHOHATBFHOH NEATETFHOCTH U 0OBEKTUBHOE OCO3HAHUE POITH
(hU3MIEeCKUX KOMIICTECHIHH B 3TOM;

—— YMEHHE HCIOJB30BaTh JOCTHKCHHUS COBPEMEHHOW (DU3NIECKOI HAYKH U
(hM3MYIECKHUX TEXHOJIOTHH JUI OBHIMICHUS COOCTBEHHOTO HHTEIUICKTYaIbHOTO
pa3BUTHA B BEIOpaHHOU PO eCcCHOHATEHON ACATENEHOCTH;

—— YMEHHE CaMOCTOSTENHHO JTOOBIBATH HOBBIE TSI ce0s (hu3muecKrue 3HaHus,
WCTIOJB3YS JJIS1 ATOTO JJOCTYTHBIE HICTOYHUKH HHPOPMAINH;

—— YMEHHE BbICTpanBaTh KOHCTPYKTHUBHBIE B3ANMOOTHOIICHHS B KOMaH/Ie 10
pelIeHnto 001X 3a/1a4;

—— YMEHHE YNPaBIATh CBOEH MO3HABATEIHHOU JeSATEILHOCTHIO, IPOBOIUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS;

OK1. [ToHIMATh CYITHOCTH U COMUATBFHYIO 3HAYHMOCTE CBOCH Oymymiei
npodeccuu, NposIBIATH K HEll yCTOWYNBBIN HHTEpEC

Hannuue:

-TIOJITOTOBJICHHBIX MPE3EHTAIINH;

- COOOIIEHUI;

-0(OpMJICHHBIX pedeparos;
OyKIIETOB;

-YYCHUYECKUX  HCCIICIOBATENBCKHX
MPOEKTOB, paboT U 1p.;
-BBIIIOJIHEHHBIX MOJIeNied, MaKeToB,
CXeM H JIp.;

-paboT, CBA3aHHEIX ¢ THpodeccueit
(«Dwusmka B Moeli podeccum»).

Memanpeomemnole:

—— HCIOJh30BaHUE PA3IMIHBIX BUIOB MIO3HABATEIHHOMN EATEIHHOCTH IS
pemeHns GU3NIECKUX 3a]1a9, IPUMCHEHUE OCHOBHBIX METOJIOB TIO3HAHUS
(HaOJrOICHHSI, OTTMCAHUS, H3MEPCHHS, SKCIIEPUMEHTA) JIJISl H3YYCHUS Pa3IMIHBIX
CTOPOH OKPYXKAOIICH JeHCTBUTEIFHOCTH,

—— HCIOJh30BAHUE OCHOBHBIX HHTEIUICKTYAIbHBIX OIEPAIUii: IOCTAHOBKY 3a/Ia4H,
(hopmynrpoBaHUs TUTIOTE3, aHAJIHM3a M CHHTE3a, CpaBHEHHUsI, 0000IIeHSI,
CHUCTEMaTH3aIlH, BBISBIICHUS IPHYNHHO-CIICACTBCHHBIX CBSI3€H, MOUCKA
aHaJIoroB, (JOPMYJIMPOBAHUS BHIBOIOB IS U3yUCHHS PA3THIHBIX CTOPOH
(hu3HIEeCKUX 00BEKTOB, SIBJICHUH U TPOILIECCOB, C KOTOPHIMH BO3HHUKACT
HEO0OXOIUMOCTh CTAIKHBATHCS B MPOPECCHOHATBHOMN cdepe;

—— YMEHHE TeHEPUPOBATD HICH M ONPEACIISITh CPEACTBA, HEOOXOIMMBIC TS UX
peam3alum,

Hanunuue:

-TI0JITOTOBJICHHBIX MPE3CHTAIINH;

- COOOIICHMIA;

-0(OpMIIEHHBIX pedeparos;
OyKIICTOB;

-Y4E€HHYECKNX MCCIIEI0BATEIbCKIX
paboT, CBSI3aHHBIX C Mpodeccueit
3ammura pedepaTon




—— yMEHHE HCIOJIb30BaTh Pa3INYHbIE NCTOUYHUKH IS HOTyYeHUS (PU3NIeCKOn
nH(opMaLuy, OLIEHNBATh €€ JOCTOBEPHOCTD;

—— yMEHHE aHAJU3UPOBATh U MPEACTABIATh HHOOPMALIMIO B PA3IMYHBIX BUAAX;
—— yMeHHe MyOINYHO IPEJICTABIATh Pe3yIbTaThl COOCTBEHHOT'O HCCIIEI0BAHYS,
BECTH JTUCKYCCUH, JOCTYITHO ¥ TAPMOHUYHO COYETast COAEpIKaHUE U POPMBI
IpeCTaBIsieMOl HH(POPMAIIH;

IMo3naBateabnbie YY/|

- yMEHHE CTaBUTh Yy4YeOHyI0 3amady, BBIOMpaTh CHOCOOBI W HAXOAWUTh
HHPOPMALIUIO TS €€ PeIICHNUS;

- yMmeHue paborate ¢ MH(GpOpMAIMEH, aHAIN3UPOBATH U CHHTE3UPOBATH HOBBIC
3HaHWSA, YCTaHABINBATH IPUYNHHO-CIICACTBCHHBIC CBA3H;

- ymMeHHe (GOPMYIHPOBATh MPOOIEMY M HaXOAUTH CIIOCO0 e¢ peIIeHHs

OK3. AHann3upoBaTh CUTYAINIO, OCYIIECTBIATH TEKYIIHA U HTOTOBBIH KOHTPOJIB,
OLICHKY U KOPPEKLHUIO COOCTBEHHOW JEATENbHOCTH, HECTH OTBETCTBEHHOCTH 3a
pe3yNbTaThl CBOCH pabOTEHL.

OK4. OcymecTBisiTh NMOUCK HWHPOpMANWHU, HEOOXOIUMOH i 3((PEKTHBHOTO
BBITIOJTHEHHS TPO(ECCHOHANBHBIX 3a/1au.

OKS3. Hcnosnp3oBath HHOOPMAIIMOHHO-KOMMYHHUKAITMOHHBIC TEXHOJIOTUN
PerynsatuBubie YY /I

- OBJIAJICHHE HABBIKAMH CAMOCTOSATEIBHOTO IPHOOpPETEHHS HOBBIX 3HAHUH,
OpraHM3anuy y4eOHOM IeATeNbHOCTH, IIOCTAHOBKHM LENeH, IUIaHUPOBAHUS,
CaMOKOHTPOJIS ¥ OLIEHKH PE3yJIbTaTOB CBOCH AEATEIBHOCTH;

- TIOHMMAaHWE Pa3INYnil MEXIy HCXOOHBIMH (JaKTaMH W THIIOTE3aMH IS HMX
0OBACHEHUS, TEOPSTHIECKUMH MOJCISIMH U peaJbHBIMU O0BEKTAMH;

- OBJIaJICHUC YMCHHAMU 3KCHCpHMeHTaJ’ILHOﬁ IMPOBEPKU BLIABUI'ACMBIX T'UIIOTES,
pa3pabOTKH TEOPETHYECKUX MOJIesIel POLECCOB/IBICHHIA

OK2. Opranu3oBbsIBaTh COOCTBEHHYIO IESTEIBHOCTD, UCXOS U3 LIEJH H CIIOCO00B
ee JJOCTH)KEHHSI.

OK3. AHanu3upoBaTh CUTYaIUIO, OCYIIECTBIATh TEKYIIIMHA U UTOTOBBIN KOHTPOJIB,
OLIEHKY U KOPPEKIHUIO COOCTBEHHOM AEATEIHHOCTH, HECTH OTBETCTBEHHOCTh 32
Ppe3yNbTaThl CBOCH PabOTEHI.

KommyHukatuubie YY]I

- Pa3BUTHE MOHOJIOTMYECKON M JMAJOIMYEeCKOW pedH, YMEHHE BbIpakaTbh CBOU
MBICIIH U CITOCOOHOCTH BBICITYIINBATh COOECETHHUKA;

- OCBOCHHE NPUEMOB JICHCTBHI B HECTAHJAPTHBIX CUTYAIHSIX;

- (¢opmupoBaHME YMEHHH pabOTaTh B TPyMNIE C BBITOJHEHHEM pa3JIMUHBIX
COLIMAJIbHBIX POJIEH, BECTH JHCKYCCHIO

OK 6. PaGorath B koMaHie, 3P PeKkTHBHO 0OIIATHCS ¢ KOJUIEraMH, PYKOBOICTBOM.

3ammra  mabopaTopHBIX  padoT,

pedepaToB,  MPOCKTHBIX  padoT,
NpeNCTaBICHUE COOOIICHHH,
BBITIOJTHEHHE

(U3MYECKOTO MPAKTHKYMA.




