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1. HOACHUTEJIBHASA 3AIINCKA

[IporpamMmma 0011€00pa30BaTEIBLHON yUeOHOM AUCIUIIINHBI «Dusnkay
npeHa3HauYeHa TUTSt U3YUYCHHUS buszuku B npodecCruOHaNbHbBIX
oOpazoBarenbHbix opranmzanusx CIIO, peanusyronmx o0pa3oBaTeIbHYIO
IporpaMMy CpeAaHero oOuiero oOpa3oBaHUs B MpejesiaXx OCBOCHHS OCHOBHOM
npodeccuonanpHOr oOpazoBatenbHON mporpammbel CIIO (OINIOII CIIO) Ha
0a3ze OCHOBHOro o00mero o0pa3oBaHHs TpU MOATOTOBKE CIIEHUAINCTOB
CPEIIHETrO 3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuii OI'OC cpennero
oOmero o0pa3oBaHMs, MNPEIBSABISIEMBIX K CTPYKTYpE, COAEPKAHUIO H
pe3yJbTaTaM OCBOCHUS y4eOHOU AMCUMILIMHBI «DU3KKa», © B COOTBETCTBUU C
PexoMmeHnnanusMu 1o opraHu3alyy MOJIYYEHHUs] CPEAHEro OOLIEro 0Opa3oBaHMS
B npenaenax OCBOCHUSI o0pa3oBaTeIbHBIX porpaMm CpeIHEro
npogeccuoHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOI'O OOIEro oOpa3oBaHUsI C
ydyeToM TpeOoBaHUM  (denepalibHbIX TOCYAAapCTBEHHBIX 00pa30BaTENbHbIX
CTaHJApTOB M TMOJY4YaeMOW CHEUATbHOCTH CpPEAHEro mpodeccuoHanbHOro
oOpazoBanus (mucbMo JlemapramMeHTa rocyAapCTBEHHOM NOJUTUKH B cdepe
noAroToBku padounx kaapoB u AI1O Munobpnayku Poccuu ot 17.03.2015 Ne
06-259).

Conepxanue mnporpammbl «®Du3nka» HaNpaBlIEeHO HA JIOCTHIKEHHE
CIEAYIOIINX LIEJICH:

. OCBOCHHME 3HAHUN O (QyHIAMEHTAJIbHBIX (U3MUECKMX 3aKOHAX H
NPUHIIMIIAX, JIEKAIIMX B OCHOBE COBPEMEHHOM (M3MUECKOM KapTHUHBI MUPA;
HanOoJee BaKHBIX OTKPBITUSX B 00JacTU (PU3MKH, OKA3aBIIMX OMPEIEIIsIoIIee
BJIMSHUE HA Pa3BUTHE TEXHUKU U TEXHOJOTHUHU; METOJAaX HAyYHOTO IMO3HAHMS
PUPOJIbI;

o OBJIAZICHUE YMEHUSMHU MPOBOAUTH HAOIIOACHUS, IJIAHUPOBATH H
BBITIOJIHATH ~ OKCIIEPUMEHTHI, BBIJBUTATh THUIIOTE3bI W CTPOUTH MOJEIH,
OPUMEHATh  MOJNlyYeHHbIE  3HAHWA 1O  (QuU3MKe  UId  OOBACHEHUS
pa3HOOOpa3HbIX (PU3MUECKUX SBJICHUA WU CBOMCTB BEIIECTB; MPAKTUYECKOTO

MCTIOJIb30BaHUS duznyeckux 3HaHUM; OLICHHWBAaTh  JOCTOBEPHOCTH
€CTECTBEHHOHAY4HOI HH(OpMaIny;
. pa3BUTHE TIO3HABATEIBHBIX MHTEPECOB, WHTEIUIEKTYyalbHBIX H

TBOPUYECKHUX CIIOCOOHOCTEW B MpOIECCe MPUOOPETEeHUs 3HAHUM M YMEHUU 110
¢u3MKEe C UCIOJIb30BAHMEM PA3NIMYHBIX HCTOYHUKOB HMHGPOpMAllUU U
COBPEMEHHBIX MH(QOPMAIMOHHBIX TEXHOJIOTU;

. BOCIIUTaHUE YOEXKJIEHHOCTH B BO3MOKHOCTH TIIO3HAHMSI 3aKOHOB
OPUPOJbI;  UCMOJNB30BAHUS  JIOCTHKEHUM (U3MKM Ha OJaro  pa3BUTHS
YeJIOBEYECKON IMBWIM3AIMKN; HEOOXOAMMOCTHM COTPYJHUYECTBA B IIpoliecce
COBMECTHOTO BBITIOJIHEHUSI 3a/lay, YBAKHUTEJIHbHOTO OTHOIIEHUS K MHEHHUIO
OINIMOHEHTa MpU OOCYXJIEHUU TMPOOJEM €CTECTBEHHOHAYYHOI'O COJIEpPIKaHuUs;



TOTOBHOCTH K MOpPaJIbHO-ITUYECKOW OLEHKE MCIOJb30BAHUA  HAyYHBIX
JOCTHKEHUM, YyBCTBA OTBETCTBEHHOCTH 3a 3AILUTY OKPYKAIOLIEH Cpebl;

° WCIIOJIb30BaHKUE TMPUOOPETCHHBIX 3HAHUN W yMEHHWM JJIS pErIeHUs
MPAKTUYECKUX 3a7ad IMOBCEIHEBHOM JKW3HHM, oOOecrnedeHuss Oe30IacHOCTH
COOCTBEHHON KM3HH, PAUOHAIBHOTO MPUPOAOIOIL30BAHUS W OXPaHBI
OKpY’KalOIIEH cpelbl U BO3MOXKHOCTSIMH TMPUMEHEHHSI 3HAHUW TPU PEIICHUN
3aJ1a4, BO3HUKAIONINX B TTOCIIEAYIONIEH MPOPECCHOHATLHON IeATETHHOCTH.

B mporpamMmy BKJIIOUEHO COEp)KaHHE, HANpaBiIeHHOE Ha (OPMHPOBAHHE
y CTYJICHTOB KOMIIETEHIIUM, HEOOXOAUMBIX [JI1 KaueCTBEHHOTO OCBOCHUSI
OIIOII CIIO na 6a3e OCHOBHOro o00Imero oOpa3oBaHUs C TOJyYECHUEM
cpemHero oOmEero oOpa3oBaHUS — MPOTPAMMBI IOATOTOBKH CIEIUAMICTOB
cpeanero 3BeHa (IITICC3).

[IporpamMmma yueOHOM AuCIUIUIMHBI «Du3nKay SBIASETCS OCHOBOM IS
pa3paboTku  pabouux  TporpamMMm, B KOTOpPBIX  IpodeccHoHaIbHbIE
oOpaszoBaTebHbIE OpPraHM3allii, PeaU3yIoNMe 00pa30BaTEIbHYIO MPOrpaMMy
cpea”ero oOmiero oOpa3oBaHMs B Tpejaeniax ocBoeHus ocHoBHou ee OINOII
CIIO na 0a3ze OCHOBHOro o00IIero oOpa30BaHMs, YTOUHSIOT COJIEpPKAHUE
y4eOHOro MaTepuaya, IOCJIEIOBATeIbHOCTh €ro M3y4YeHHs, paclpeieicHue
y4eOHBIX YacoB, TEMAaTUKy pedepaTroB, WHIWBHIYATbHBIX IMPOCKTOB, BHJIbI
CaMOCTOSITETIFHBIX pabOT, YUYWTHIBAS CHEeUU(PHUKY TPOrpaMM TOJITOTOBKH
CIIELUAIIMCTOB CPETHETO 3BE€HA OCBAMBAEMOW CHEIUATLHOCTH.

PaGouas mporpamma y4eOHOW  JNUCHUIJIMHBI  MOXET OBIThH
HCII0JIb30BaHa IpYruMu npodeccuoHaTbHBIMU 00pa3oBaTEIbLHBIMU
OpraHu3allisIMA, PEeaTU3yIONMMH 00pa30BaTebHYI0 MPOTPAMMy CPEIHETO
obmrero obpazoBanus B npeaenax ocBoenus OIIOIT CIIO na 6a3e OCHOBHOTO
o01iero oOpa3zoBaHusl.

2. OBIIIASI XAPAKTEPUCTHUKA YUYEBHOM JIUCITATLIMHBI

«DuzuKa»

B ocHoBe yueOHON gucuuIUIiMHbl «®DH3UKa» JIEKUT YCTAaHOBKA Ha
dopmupoBanue y oOydaeMbIX CHCTEMbl ©0a30BBIX TOHATUNH (U3UKK U
IPECTaBICHU O COBPEMEHHOM (PU3MYECKOW KapTHHE MHUPA, a TAaKXKEe BhIPAOOTKa
YMEHHUM MPUMEHSATH (PU3HUecKUe 3HaHHs Kak B IPO(ECCHOHATBHON JIeATEIbHOCTH,
TaK M JUI PELICHUs] )KU3HEHHBIX 3a/1a4.

MHorue nosoxeHusi, pa3BuBaeMble (PU3UKOI, pacCMaTPUBAIOTCS KaK OCHOBA
CO3JaHHUA M  HCIIOJIb30BAHHUA HMH(POPMALMOHHBIX M  KOMMYHMKAI[MOHHBIX
texHonorut (MKT) - ogHoro w3 Hambosiee 3HAYMMBIX TEXHOJIOTHYECKUX
JOCTHKEHUH COBPEMEHHOM LIUBUIIN3ALINH.

@dusnka MaéT KI0Y K MIOHUMAHWK MHOTOYHCIICHHBIX SIBJICHUN U MPOLIECCOB
OKpyXarolero wmupa (B €CTECTBEHHOHAy4YHBIX O0JacTsX, B COLIMOJIOTHH,
KOHOMHUKE, SI3bIKE, uTeparype u np.) B ¢usuke dhopMupyrorcss MHOTHE BUIBI
NEATEIBHOCTH, KOTOPBIE MMEIOT METaNpeIMETHBIM xapakrep. K HUM B mepBylo
ouepellb OTHOCSTCS MOJAETUPOBAHHME OOBEKTOB U TMPOLIECCOB, MPUMEHEHHE



OCHOBHBIX  METOJOB  TMO3HaHUS, CHUCTEMHO-MH(GOPMAIMOHHBIN  aHalu3,
dbopMynupoBaHWEe THUIOTE3, aHajdW3 MW CHHTE3, CpaBHEHHe, 00o00IeHue,
CUCTEMaTHU3allMs, BbISIBIIEHUE MPUYUHHO-CIEACTBEHHBIX CBS3€H, MOMCK aHAJIOTOB,
yopaBjieHHe O00beKTaMu U mporeccaMud. MMeHHO 3Ta JUCHUIUIMHA TMO3BOJISIET
MO3HAKOMUTbH CTYJICHTOB C HAYYHBIMU METOJAaMH MO3HAHUSI, HAYYUTh UX OTINYAThH
TUIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA

®du3zuka UMEeT OuYeHb OoJbIIOE W BCE  BO3pACTAIONIEE  YMCIIO
MEXIUCIUIUIMHAPHBIX CBA3EH, MPUYEM KaK HAa YpOBHE MOHATUMHOIO ammnapara,
Tak ¥ Ha ypoBHE MHCTpyMeHTapus. CkazaHHOE MO3BOJISIET paccMaTpUBaTh (GU3HUKY
KaK «METAUCTIHILIAHYY, KOTOpask MPEeIOCTABISET MEKAUCITUTUTMHAPHBIN S3bIK TS
OMMCAaHUs HAYYHOU KapTUHBI MUpA.

dusuka SBIISICTCS CUCTEMOOOPa3yIOIINM dakTopom TUTS
€CTECTBEHHOHAYYHBIX YYEOHBIX TMPEAMETOB, IOCKOJIbKY (U3NYECKUE 3aKOHBI
JekaT B OCHOBE COJEp)KaHUSA XUMHH, OuoJoruu, reorpaduu, acTpOHOMHH H
CHEIUAJIbHBIX  JUCHUIUIMH  (TEXHHUYECKass  MEXaHWKa,  AJIEKTPOTEXHUKA,
AJIEKTPOHUKA M Jp.). YueOHas mucuuiuinHa «Dusuka» co3JaeT YHUBEPCAIbHYIO
0a3zy nnsi u3ydeHus: oOIEenpoEecCHOHANBHBIX M CIEUHAIBHBIX JIUCHUILUINH,
3aKJa/1bIBasi PyHIaMEHT MOCJIEIYIONIEro 00yYeHuUs CTYI€HTOB.

OO6nanass JOTUYECKON CTPOMHOCTBIO M ONMPAACh HAa IKCIIEPUMEHTAIIbHBIC
dakTbl yuyeOHass aucuumuinHa «®Pusuka» (HOpMHUPYET y CTYIEHTOB MOIJIMHHO
Hay4YHOE MHUpPOBO33peHue. Du3nka sBISETCS OCHOBOM YUYEHHUS O MaTepUabHOM
MUPE U pelaeT npoOaeMbl ITOrO MUPA.

N3yuenune ¢pu3mku B MpoPeCCHOHAIBHBIX 00pa30BaTEIbHBIX OPraHU3aAINIX,
pean3yIonmx 00pa30BaTeIbHYI0 IMPOrpaMMy CpeaHero oOmiero oopa3oBaHUS B
npenenax ocsoenus: OIIOII CITIO nHa 6a3e ocHOBHOTO 00111€T0 00pa30BaHuUsl, HMEET
CBOM OCOOCHHOCTM B 3aBUCUMOCTH OT mpodmis MpodhecCHOHATHLHOTO
o0OpasoBanms. DTO BEIPAKAETCS Yepe3 COAEpIKaHue 00yUYeHUs, KOJTMUYECTBO YacoB,
BBIJICJISIEMBIX HA HM3y4Y€HHE OTIENIbHBIX TEM MPOTPAMMBbI, TIIYOMHY MX OCBOEHHUS
CTyJIeHTaMH, 4Yepe3 O00beM U XapakTep MpaKTUYECKUX 3aHSATUH, BUIbI
BHEAYIUTOPHOMN CaMOCTOSATEILHOU padOTHI CTYIEHTOB.

I[Ipu ocBoenun cnenuanbHocted  CIIO  TexHuueckoro  mpoguis
npodeccuoHaIbHOTO 0o0pa3oBaHusl (U3MKa H3ydaeTcs OoJiee yTIyOJeHHO, Kak
npoduiibHas y4yeOHas IJUCUUIUIMHA, YYMTHIBAIONIAs CIEUU(PUKY OCBAMBAEMBIX
CHEIUATBLHOCTEH.

B conepxanun yueOHOW IUCHUIUIMHBI MO (HU3UKE TMpPU MOATOTOBKE
00y4Jarmuxcs Mo CHeHATbHOCTIM TEXHHUECKOro mpoduis npodecCHoHaIbHOTO
obOpasoBanusl, npodrIbHON COCTaBJISIFOIIEH SIBIIAETCS paszen
«DNeKTpoIMHAaMUKa», T.K. OOJBIIMHCTBO Tmpodeccuii W CHeNHaTbHOCTEH,
OTHOCSIIIMXCS K TOMY MPOQUITIO, CBA3aHBI C JIEKTPOTEXHUKOU U IIEKTPOHUKOM.

Teopetnueckue cBefeHHUs MO (U3MKE TOMOIHSIOTCS IEMOHCTPALUSIMU U
Ja00paTOPHBIMU paboTamu.

N3ydenune o6meobpa3oBaTeIbHON  yueOHOM  NUCIUILIMHBI  «DU3UKaA»
3aBepIlaeTcs MoJBEIEHUEM UTOroB B GopMe nudpepeHInpoBaHHOTO 3a4eTa Hin
HK3aMeHa B paMKax MPOMEKYTOYHON aTTeCTallUU CTYACHTOB B IIPOLIECCE OCBOCHUS



OIIOII CIIO ¢ nonmyuennem cpeanero obmero oopazosanus (IITICC3).

3. MECTO AUCHOMIIVIMHBI B MTPOI'PAMME IOAI'OTOBKHA
CIHEUAJINCTOB

VYuebnas mucrumimHa «®uszukay (OK.01) oTHOocMTCS K = IHKITY
obmeoOpazoBatenpHoil moarotoBku (OII), cpennee oOmee o6pazoBanue (CO),
AJIEKTUBHBIE Kypchl (110 BbIOOpY obOyuatromerocs) (9K).

4. PE3YJIbTATHI OCBOEHUS YYEFHOM JUCIUILIAHBI

OcBoenme coaepkanus ydeOHOW mucruiumHbl «Pusnkay, odecrneuynBaet
JOCTUKEHUE CTYJEHTAMU CIIEIYIOLINX pe3yabmanmos:

JIUYHOCMHbBIX:

. YYBCTBO TOPJOCTH M YBAXEHUS K HMCTOPUU U JIOCTHXKEHUSM
OTEUECTBEHHON (U3MUecKo HaykKu; (PU3MYECKH TpaMOTHOE IMOBEJCHUE B
npoecCHOHANbHON JEATEIBHOCTH M B OBITY MpH OOpalieHuu ¢ mpudopamu
U yCTPOMCTBAMU,;

. TOTOBHOCTb K TMPOJOJDKEHHUIO OOpa3oBaHUSl W TOBBIIICHUS
kBaMpukauu B M30paHHOM  mpodecCUOHANbHOW  ACSTENIbHOCTH |
O00BEKTUBHOE OCO3HAHHE POJIM (PU3MUECKUX KOMIIETEHIIUNA B 3TOM;

e YMEHUE HCIOIh30BaTh JIOCTIDKCHHUS COBPEMEHHOW (PU3NUYECKOMN
HAYKM W  (QU3MYECKHX TEXHOJOTMHA [  MOBBIMICHHS  COOCTBEHHOTO
MHTEIJIEKTYaJIbHOTO Pa3BUTHA B BEIOPAHHOM MPO(PECCHOHATBHOM AesITENbHOCTH;

. CaMOCTOSITEJILHO JOOBIBaTh HOBBIE NIl ceOs (hU3MUEecKue 3HAHUS,
WCIIOJIB3YS JIJISl 3TOTO JOCTYIHBIE UCTOYHUKHA HH(POpMAIUH;

o YMEHHE BBICTpAWBaTh KOHCTPYKTHBHBIC B3aUMOOTHOIICHUS B
KOMaH/Ie 110 PEIICHUI0 OOIINX 3a/1aY;

° YMEHUE YMpaBIsATh CBOEH TMO3HABATEIHLHOW JIESATEIHLHOCTHIO,
MIPOBOJUTH CAMOOIIEHKY YPOBHS COOCTBEHHOTO MHTEIIEKTYIbHOTO Pa3BUTHS.

MemanpeomMemHuvix:
o UCIIOJIb30BaTh a3 IMYHbIC BHJBI ITO3HABATEIBLHOW JCATCIBHOCTH

sl pemieHust (pu3MYecKux 3a1ad, NPUMEHSTb OCHOBHBIE METOJbI TO3HAHUS
(HabmofieHe,  ONMUCaHWEe, W3MEPEHHe, OSKCIEePUMEHT) Ui  M3y4YeHHs
Pa3IMYHBIX CTOPOH OKPY KArollei efiCTBUTEILHOCTH;

o UCTOJIb30BaTh OCHOBHBIE UHTEJUICKTyalIbHbIE OTepaluu:
MOCTAHOBKA 33Jauu, GOpMYyJTUPOBAHUE TUIIOTE3, AaHAIM3 M CHUHTE3, CpPaBHEHHE,
00oO0IIeHne, CUCTeMaTu3alusl, BBISBICHUE MPUUMHHO-CIEACTBEHHBIX CBS3EH,
MOUCK aHAJIOroB, ()OPMYJIMPOBAHUE BBIBOAOB I M3YUEHHUS PA3IUYHBIX CTOPOH
¢uznyecknx OOBEKTOB, (U3NYECKUX SBICHUN U (U3HUECKUX TMPOIECCOB, C
KOTOPBIMH BO3HHKAeT HEOOXOAWMOCTh CTaJKMBAaThCS B MpodeccnoHambpHON
cdepe;

. yMEHUE  TeHepupoBaTh  HWJAEM M ONpEAessITb  CPEICTBa,
HEOOXOAMMBIE IS UX peaji3alliu;



J UCMOJIb30BaTh PAa3IMYHbIE UCTOUHUKH I HOJY4YEHHs (PU3HUECKOM
UH(pOpMAIMH, YMEHUE OLIEHUTH €€ JOCTOBEPHOCTD;

o aHAJIM3UPOBATH U MPEACTABIATh HH(OPMAIMIO B PA3TIMYHBIX BUAAX;

o nyOJMYHO MPEACTABIATH PE3yJIbTaThl COOCTBEHHOIO MCCIIEI0BAaHUS,
BECTU JUCKYCCHHU, JOCTYITHO M TapMOHHMYHO COdYeTas coiepkaHue u (opMbl
NpeCTaBIAEeMON nH(OPMaITUH.

npeomemmuwlx:

J c(OpMUPOBAHHOCTh MPEACTABICHUM O POJIM U MecTe (PU3UKU B
COBPEMEHHOM HAy4YHOH KapTUHE MHpa; IMOHUMAaHHE (U3NYECKOW CYIIHOCTU
HaOmogaemMblx BO BceeneHHON  sBNeHUW; TNOHMMaHue poiaud (U3MKH B
dbopMupoBaHUM Kpyrozopa M (PyHKIMOHAIBHOW TPAMOTHOCTH YeNOBeKa Jis
peleHus MPaKTUIECKUX 3a/1a4;

L4 BIaACHHUC OCHOBOIIOJIararomunumMun (1)I/IBI/I‘{CCKI/IMI/I IIOHATHUAMU,
3dKOHOMCPHOCTAMH, 3dKOHAMH H TCOPUAMHU, YBCPCHHOC HCIIOJIIB30BAHUC
(I)I/I?)I/I‘ICCKOI‘/JI TEPMHUHOJOI'MN U CUMBOJIUKH,

o BIAJICHHE  OCHOBHBIMH MeToAaMu Hay4YHOTO MO3HAHMS,
MCIOJIb3yeMbIMU B (DU3MKE: HAOIOICHNE, OTMCAHNE, N3MEPEHNUE, SKCTICPUMEHT;
. yMeHUs 00pabaThiBaTh pe3yJbTaThl HM3MEPEHHM, OOHApYKUBATh

3aBUCUMOCTh MEXAY (GU3MUYECKUMH BEJIMYMHAMHU, OOBSCHSATH IMOJIYYCHHbIE
PE3YJBTAThI U I€JIaTh BHIBOIBI;

o c(hOpMUPOBAHHOCTh YMEHUS pPeliaTh PU3NUECKUE 33JaUH;

o c(hOpMHPOBAHHOCTb YMEHHUSI MPUMEHSTH MOJYYEHHBbIC 3HAHUS IS
OOBSICHEHUSI YCJIOBHM TpOTEeKaHUs (PU3NYECKUX SBJICHUH B TpUpPOAE, B
npodeccruonanpHOM cepe W IS TPUHATHS TPAKTUYSCKUX pEHICHUN B
MOBCEAHEBHOM KU3HMU,

o c(hOpMHPOBAHHOCTh COOCTBEHHOW TO3WIMK TIO OTHOIICHHUIO K
(busndeckor nHMOPMAIIHH, TTOTYyIaeMON U3 PAa3HBIX HCTOYHUKOB.

IIpouecc n3y4enus IMCHUILIMHBI HATIPABJIEH HA GOPMUPOBaHUE JJUYHOCTHBIX
pe3yJibTaToB:

JIP.1.1 opueHTanus 00y4aromuxcsi Ha JOCTHKEHUE JIMYHOTO CUACThs, PEaTH3aIUIo
MO3UTUBHBIX  KU3HEHHBIX NEPCHEKTHB, HWHUIMATUBHOCTb, KpPEAaTUBHOCT,
TOTOBHOCTh M CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIpPEIEICHUI0, CIOCOOHOCTD
CTaBUTH LIEJIM U CTPOUTH )KU3HEHHBIE ILJIAHBI;

JIP.1.2 TOTOBHOCTB ¥ CITOCOOHOCTH 00ECTICUUTH ce0e M CBOMM OJTM3KUM JTOCTOMHYIO
)KA3Hb B  MPOLECCE  CAMOCTOATENBHOM, TBOPYECKOM M OTBETCTBEHHOM
NEATEeNbHOCTY;

JIP.1.3 TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIHUXCS K OTCTAMBAHUIO JIMYHOIO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCThH BBIPA0ATHIBATH
COOCTBEHHYIO TTO3UIIAIO TIO OTHOIIEHUIO K OOIECTBEHHO-TTOJIUTUIECKAM COOBITUSIM
MPOILJIOTO M HACTOSIIET0O HAa OCHOBE OCO3HAHUSI U OCMBICICHHUS HUCTOPHH,
JIYXOBHBIX [IEHHOCTEN U JOCTUKEHUN HAIICH CTPAHBI;

JIP.2.2 yBaxkeHHE K CBOEMY HAapOAy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoil,
rOpAOCTH 3a CBOM  Kpail, cBow PoauHy, mpounuioe W Hacrosiiee



MHOT'OHAIIMOHAJIBHOTO Hapoja Poccum, yBakeHHE K rOCyIapCTBEHHBIM CHMBOJIAM
(rep0, dnar, TUMH);

JIP.2.3 ¢dopmupoBaHHE YyBaK€HUS K PYCCKOMY S3bIKYy KakK TIOCYAapCTBEHHOMY
a3blky ~ Poccuiickoii  @enepanuu, — SABISIOLIEMYCS  OCHOBOW  POCCHUMCKOU
UJICHTUYHOCTH U TJIAaBHBIM (DAKTOPOM HALIMOHAJIBHOTO CaMOOIIPEIEIECHNUS;

JIP.2.4 BocnuTaHME YBaXEHMsI K KYJbTYype, s3blKaMm, TpPaJuLUsAM U OObIYAsIM
HApOJI0B, MpoxuBaroIux B Poccuiickon denepannu;

JIP.3.3 MUPOBO33pEeHME, COOTBETCTBYIOIIECE COBPEMEHHOMY YPOBHIO pPa3BHUTHS
HayKH U OOILECTBEHHOW MPAKTUKW, OCHOBAHHOE HA UAJOTe KYJbTyp, a TaKKe
pa3nuaHbIX (GopM OOIIECTBEHHOTO CO3HAHWS, OCO3HAHHWE CBOErO0 MecTa B
HOJIUKYJITYPHOM MHPE;

JIP.3.4 uHTepuopu3aluMs LEHHOCTEH AEMOKPATHH M COLMAIbHOW COJUAAPHOCTH,
TOTOBHOCTb K JIOTOBOPHOMY pPEryJIMPOBAaHUIO OTHOUIEHUWHM B TpyHne WIH
COLIMAJIbLHON

OpraHu3aluy;

JIP.3.7 yBa)XMTEIBHOE OTHOLICHHE K HAIMOHAIBHOMY JIOCTOMHCTBY JIFOJEH, UX
qyBCTBaM, PEIUTHO3HBIM YOESKICHUSIM;

JIP.4.] HpPaBCTBEHHOE CO3HAaHME M IIOBEJECHUE Ha OCHOBE YCBOCHUSA
00IIIeUeIOBEYECKMX LIEHHOCTEH, TOJIEPAaHTHOIO CO3HAHWA U IOBEJCHUS B
HOJIUKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTH BECTHU AMAJIOL C JPYTHMMH
JIOABMM, JOCTUraThb B HEM B3aUMOINOHUMAHMS, HAXOAUTh OOIIKME LENd U
COTPYAHUYATh JJIsl UX JOCTHKECHUS,

JIP.4.2 mpuHATHE T'YMaHHCTUYECKUX LEHHOCTEW, OCO3HAHHOE, YBAKUTEIBHOE H
n00poKenaTelbHOE ~ OTHOIIEHHWE K  JPYroMy  4eJIOBEeKy, €ro MHEHHIO,
MHUPOBO33PEHHUIO;

JIP.4.3 cmocoOHOCTP K COMEPEKHUBAHUIO U  (HOPMUPOBAHWE TO3UTHUBHOTO
OTHOILIECHHUS K JIIOJAAM, B TOM YHCJIE K JIMIAM C OIPAaHMYECHHBIMA BO3MOYKHOCTSIMHU
3/I0pOBBSI U MHBAJIUAaM; O€pEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILIEHUE K
($u3nYeCKOMY U IICUXOJOTMYECKOMY 30POBbIO APYTUX JIIO/IEH, YMEHHE OKa3bIBAThH
IIEPBYIO [IOMOLIB;

JIP.4.4 popMupoBaHuE BBIPAKEHHOW B MOBEJCHUM HPaBCTBEHHOH MO3ULMHU, B TOM
YHCIIe CIIOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY 100pa, HpAaBCTBEHHOI'O CO3HAHUS U
IIOBEJICHUS] HA OCHOBE YCBOEHMsI OOILEYEIOBEUECKUX LICHHOCTEW U HPaBCTBEHHBIX
4qyBCTB (UECTH, J0Jra, CIIPaBEAINBOCTH, MUJIOCEPANS U APYKETIOON);

JIP.4.5 pa3BuUTHE KOMIETEHIMI COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMH
MJTQJIIIETO BO3pacTa, B3POCIBIMH B 00pa30BaTENbHOM, OOIIECTBEHHO IMOJIE3HOM,
y4eOHOMCCIIEN0BATENIBCKOM, TPOEKTHOM U IPYTUX BUAAX AECSITEIbHOCTH;

JIP.5.1 MUpPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKH, 3HAYUMOCTHM HAyKH, T'OTOBHOCTb K HAy4YHO-TEXHHYECKOMY TBOPYECTBY,
BJIaJICHUE JOCTOBEPHOW MH(pOpMAIMe 0 MepeOBbIX JAOCTIKEHUSX M OTKPBITHIX
MHUPOBOM M OTE€YECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAayYHBIX 3HAHUSAX 00
yCTpPOWCTBE MUpa U OOILECTBA;

JIP.5.2 roToBHOCTH M CHOCOOHOCTh K 0Opa3oBaHMIO, B TOM YHCIE
camMo00pa30BaHMI0, Ha NPOTSHKEHUM BCEW JKU3HU; CO3HATEIIBHOE OTHOILIEHUE K



HEMpPEepHIBHOMY 00pa30BaHMIO KaK YCJIOBUIO YCHEIIHOW NpodecCHOHATbHOU U
OOIIECTBEHHOM JCSITSIbHOCTH,

JIP.5.3 oKkosorumyeckas KyjiabTypa, OepeHOE OTHOIICHHUS K POJIHON 3emile,
npUpoAHBIM OorarctBaM Poccun M MHUpa; TMOHUMAHUE BIMSHHUS COLIMATIBHO-
HPKOHOMHMYECKHX TMPOIIECCOB Ha COCTOSHUE MPUPOJHOW M COLUAIBLHOM Cpelbl,
OTBETCTBEHHOCTh 32 COCTOSIHME€ TMPUPOJHBIX  PECYpPCOB; YMEHHsS U HaBBIKU
Pa3yMHOTO MPUPOJIONOIB30BaHUS, HETEPIIUMOE OTHOIIIEHUE K

JNEUCTBUSM, TPUHOCSALIMM Bpel OKOJOTMH; MPUOOPETEHUE OIbITa 3KOJIOro-
HaITpaBJICHHOU

NEATEeNbHOCTH;

JIP.5.4 »creTHYeckoe OTHOLIEHUS K MHUPY, T[OTOBHOCTb K 3CTETUYECKOMY
00yCTpONCTBY COOCTBEHHOTO OBITA;

JIP.6.2 monoXuTenbHbli 00pa3 ceMbU, POAUTENHCTBA (OTIIOBCTBA U MATEPUHCTBRA),
WHTEPUOPHU3AIUS TPATUIIMOHHBIX CEMEHHBIX TIEHHOCTEH;

JIP.7.1 yBaxenue ko BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE€ CBOEU
COOCTBEHHOCTH,

JIP.7.2 oco3naHHBIN BBIOOp OyayIiei mpodeccuu Kak myTh U CIIOCO0 pean3aliuu
COOCTBEHHBIX KU3HEHHBIX ILJIAHOB,;

JIP.7.4 noTpeOHOCTh TPYAUTHCS, YBAXKEHUE K TPYAY U JIOASAM TpyAa, TPYIOBBIM
JOCTHXKEHUSIM, J00POCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHUE K
Pa3HbIM BUJaM TPYAO0BOM JESITEILHOCTH;

JIP.7.5 TOTOBHOCTH K CaMOOOCIY:KHBaHHIO, BKIII0Yasi OOyu€HHE W BBITIOJHEHHE
JIOMAIITHUX 00SI3aHHOCTEH;

JIP.8.1 ¢usnueckoe, SMOIMOHATBHO-TICHXOJIOTHYECKOE, COMANEHOE OIaronoryune

10



5.CTPYKTYPA Y COJAEP KAHUE YYEBHOM U CITUILJINHBI
«@®U3UKA»
5.1 O0bem yueOHO# JTUCUMILUIMHBI U BHAbI y4e0HOH padoThI

Buj yue6Hoii paGoThI Oobnem 1acos
MaxkcumanbHasi yaeOHasi HArpy3Ka (Bcero) 78
O0s13aTesibHAs ayIMTOPHAA yueOHasi Harpy3Kka (Bcero) /8
B TOM YHCJIE:
— JIEKIUHU 78

— MPAKTUYCCKUC 3aHATUSA =

CamocrosiTesibHasA paboTa o0yuyarierocs (Bcero) -

— VHauBUAyaIbHBIN IPOEKT -

Umoeosas ammecmayus 6 ghopme ouppepenyuposannozo 3auema 6o 2 cemecmpe
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HauMeHoBHe Conepxanue y4eOHOro MaTepuaJa, JJadopaTopHbie padoThl U NPAKTHYECKHE 3aAHATHSA, O0beM |YpoBeHb
pa3aesaoB U camocTosiTenbHast padora o0y4aroumuxcs, yacoB OCBOCHHS
TeM HHAUBHUAYAJIBHBIN MPOEKT
1 2 3 4
BBenenue Ousuka — (yHIaMEHTaIbHAs HayKa O MPUPO/IE. 2 1

EcTecTBeHHOHay4HBIN METO/ MO3HAHUS, €I0 BO3MOXXHOCTH M I'PAHULIBI IPUMEHUMOCTH. DKCIIEPUMEHT U

TEOpHs B IPOIECCE MO3HAHUS TPUPOALL. MogenupoBaHue PU3NIECKUX SIBICHUH U mpoiieccoB. Poib

SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TO3HAHUS IPUPOJIBI.

Ousnueckas BenuunHa. [lorpenHocT n3MepeHuit Gpu3nvecKrux BearnunH. OU3nUecKre 3aKOHBI.

['panuIbl MpUMEHUMOCTH HU3UYECKUX 3aKOHOB. [loHATHE O PU3HMUECKOI KapTHHE MUpa.

3navenne Gpusznuku npu ocBoeHuu npodeccuit CIIO.

Buabl yueOHO# 1eSiTeJIbHOCTH CTY/I€HTOB:

YMeHue moCTaHOBKH IIeJiei AeITeTbHOCTH, TUIAHUPOBAHUS COOCTBEHHOM NIESATEIBHOCTH JIJISl TOCTHKEHUS

MIOCTaBJIEHHBIX L[EJI€H, MPEABUICHNS BO3MOXKHBIX PE3YyJIbTaTOB ATUX JIEHCTBUM, OPraHU3aluu

CaMOKOHTPOJISI U OIICHKHU MOJYYEHHBIX PE3YIbTaTOB.

Pa3BuTHe crmocoOHOCTH SICHO U TOYHO M3JIaraTh CBOM MBICIH, JJOTHYECKH 0OOCHOBBIBATH CBOIO TOUKY

3peHus1, BOCIPUHUMATh U aHATM3UPOBATH MHEHHS COOECETHUKOB, MPU3HABASI IPABO JPYTOro YeIOBEKa

Ha NHOE MHEHHUE.

[IpousBenenne n3mepeHus: GU3NIECKUX BEITUYHH U OLICHKA TPAHUILIBI IOTPEITHOCTEH H3MEPEHU.

[IpencraBienue rpaHUIIBI MOTPEITHOCTENH U3MEPEHHI MPY TOCTPOEHUH TpaHKOB.

YMeHue BbICKa3bIBaTh TUTIOTE3BI I O0BSICHEHHS HAOTIOaeMbIX SIBICHUH.

YMenue npeanaraTtb MOJEIU SIBJICHUM.

YkazaHue rpaHuil IPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. M37105)KeHNE OCHOBHBIX MOTOXKCHHIA

COBPEMEHHOM Hay4YHON KapTUHBI MUpA.

[IpuBeaeHne MPUMEPOB BIUSHUS OTKPBHITUH B GU3KKE HA IPOTPECC B TEXHUKE U TEXHOJIOTUU

MIPOU3BOJICTBA.

Hcnonb3zoBanue MHTEpHETA 1)1 TOMCKAa HHGOPMAITHH

Pa3zpen 1. Mexanuka
Tema 2 1
1.1.Kunematu
Ka
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Mexanunueckoe asuxenue. llepememenune. [Iyts. CxkopocTs. PaBHOMEpHOE

MPSMOJIMHEITHOE ABMKEHHE. Y CKOpeHue. PaBHONIEpeMEHHOE TTPSMOJIMHEITHOE IBUYKEHHE.

CBoboaHoe nazenue. /[Bmkenue Tena, OpoLIeHHOro Mo/ YIJIOM K TOpu30HTY. PaBHOMEpHOE

JBUKEHHE 110 OKPYKHOCTH.

JdemMoHcTpanuu:

3aBUCHUMOCTh TPAEKTOPUU OT BHIOOpA CHUCTEMBI OTCUETA.

Buabl MexaHUYECKOTO JBUKEHUS.

Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:

[IpencraBneHre MEXaHMYECKOTO IBMXKEHUS TEJIA YPABHEHUSMH 3aBUCUMOCTH KOOPIUHAT U MPOEKIUEN
CKOPOCTH OT BpeMeHH. [IpencTaBieHrne MEXaHnueCKOTO IBIKEHUS Tella TpaduKaMu 3aBUCUMOCTH
KOOPAWHAT U MPOEKIMEN CKOPOCTH OT BpeMeHU. OnpenesieHrne KOOpAUHAT NPOMAEHHOIO MyTH,
CKOPOCTH M YCKOPEHHS Tella 1o rpadukam 3aBUCUMOCTH KOOPIUHAT U MPOSKIIMA CKOPOCTH OT BPEMCHH.
Onpenenenne KOOpAUHAT NPOHAEHHOTO IyTH, CKOPOCTH U YCKOPEHUS Tea 10 yPaBHEHUSIM
3aBUCUMOCTH KOOPAMHAT U MPOEKIUN CKOPOCTH OT BPEMEHH.

[IpoBeneHne CpaBHUTENBHOTO AHAJIN3a PABHOMEPHOI'O U PaBHOIIEPEMEHHOT'O IBMYKEHUM.

YkazaHue UCTIOIb30BaHMS TOCTYNATEIBHOTO U BPAILIATEIbHOTO ABUKEHUN B TEXHUKE.

[TpuoGperenue omnbiTa paboOThI B TPYTIIE C BBHIIOIHEHHEM Pa3IMUHbIX COLIMATIBHBIX POJICH.

Pa3paboTka BO3MOKHOM CUCTEMBI ACHCTBUI M KOHCTPYKIMHU JJIS1 SKCIIEPUMEHTAIILHOTO OIIpeIeIeHUS
KMHEMATUYECKUX BEIUYMH.

[IpencraBnenue nHGOpPMALIUK O BUAAX JIBH)KEHUS B BUE TaOJINILIbI

Tema
1.2.3axkoHbI
MeXaH HKH
Hbrortona

[Tepsbiii 3akoH HetoToHa. Crita. Macca. Ummynibe. Bropoii 3akod HetoToHa. OCHOBHOM 3aKOH
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KJIacCCM4YeCKOW nuHamMuku. Tpetuit 3akon HeroToHa.

3akoH BceMupHoOTO TsroteHus. ['paButanmonHoe nosie. Cuna tspkect. Bec. CriocoOb1 n3mepeHust
Macchl Tesl. CUITbl B MEXaHUKE.

JdemoncTpanum:

3aBUCUMOCTD YCKOPEHHUS TeJla OT €r0 MAcChl U CUJIbI, IEUCTBYIONIECH HA TETIO.

CrioxxeHue cuil.

PaBeHCTBO ¥ IPOTHBOIOIOKHOCTH HAIIPABJICHUS CHII IEUCTBUS U IPOTUBOACHCTBUSI.
3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeopMaIiu.

Cunel TpeHusl.

HesecoMocCTs.
Tema 3aKoH coxpaHEHUs UMITyJIbca. PeakTuBHOE nBrokeHHe. PaboTa cuibl. PaboTa moTeHnaaIbHbIX CHJT.
1.3.3aKoHbI MorunocTs. DHeprust. Kunernueckas sueprus. [loTeHmanbHas SHEPrus. 3aKOH COXPaHEHUS
COXpaHeHMs B MEXaHH4eCKOM sHepruu. [I[puMeHeHrne 3aKOHOB COXPaHEHUS.
MeXaHHuKe JdemMoncTpanuu:

PeaktuBHOE NBHKEHUE.
[Tepexoa MOTEHIIMAIBHON YHEPTUH B KHHETHYECKYIO U 0OpaTHO.

Pasnen 2. OcHOBBI MOJIeKYJISIPHON PU3UKH M TEPMOANHAMHUKH.

Tema 2.1 OCHOBHBIE TIOJIOKEHHSI MOJICKYJIIPHO-KMHETUYECKOM Teopuu. Pazmepsl 1 Macca MOJIEKYJI M aTOMOB.
OcHoBbl MKT. | Bpoynosckoe npmxenue. JIuddysus. CUIbl 1 SHEPIHS MEKMOJIEKYIIPHOTO B3auMmoaeicTBus. CTpoeHne
HNneanbHblii ra3000pa3HbIX, )KUAKHX U TBEPIBIX Tell. CKOPOCTH IBMIKEHUS MOJICKYII U UX U3MEpPEHHE.

ras. Nneanbuslii ra3. JlaBinenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKON TEOPHUH Ta30B.

Temnepatypa u ee usmepenue. TemnoBoe paBHoBecue. OnpenencHe TeMIepaTypsl.

["a30BbIC 3aKOHBI. AOCOTIOTHBIN HYJIb TeMIlepaTyphl. TepMoarnHaMUYecKas MKajia TeMIepaTyp.
CkopocTh MOJIEKY rasa.

YpaBHeHUE cOCTOSAHUSA raza. MoJigpHas ra30Basi IOCTOSTHHAS.

JdemMoncTpanuu:

JIBr>xeHne OpOyHOBCKHX YaCTHII.

Hudbdysus.

W3menenne naBneHus raza ¢ U3MEHEHHEM TeMIIepaTyphl IPU MOCTOSHHOM o0beMe. M3oTepMudeckuii u
M300apHBINA MTPOIIECCHI.
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Buabl yueOHO# nesiTeJIbHOCTH CTY/A€HTOB:

BrinonHeHue 3KCepUMEHTOB, CIYXKAIIHUX JJI1 000CHOBAHUS MOJIEKYJSIPHO-KHHETHUECKON TeOpUH
(MKT).

Pemienue 3agau ¢ npuMeHEHUEM OCHOBHOTO YPAaBHEHHS MOJIEKYJISIPHO-KUHETHYECKOM TEOPUU Ta30B.
Omnpezenenne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUY HA OCHOBAHWHM YPABHEHHS COCTOSHUS
HJicalbHOIO Ta3a.

OrnpezeneHne mapaMeTpoB BEIIECTBA B Ta3000pa3HOM COCTOSTHUU U TTPOUCXOISIIIUX MTPOIIECCOB 10
rpadukam 3aBucumoctu p (T),

V(T), p (V).

OkcnepuMeHTanbHoe uccnenaoBanue 3apucuMocta p (T), V (T), p (V). [Ipeacranenue B Bujae rpadukos
M30XOPHOT0, U300apHOTO U U30TEPMUUYECKOTO MPOIIECCOB.

Breruncnenue cpegHeld KHHETUUECKON SHEPTUHU TEIUIOBOTO IBUKEHHS MOJIEKYJ IO U3BECTHOM
TeMIepaType BEIIeCTBA.

BrickaspiBaHue THIIOTES I 00BICHEHUS HAOMI0JaeMbIX SBIICHUN. YKa3aHUE TPaHUI] MPUMEHUMOCTH
MOJIENIU «MIIeaIbHBIN ra3» u 3akoHoB MKT

Tema 2.2.
OCHOBBI
TEPMOAUHAMMK
"

OcHoBbI TepMOAUHAMUKU. OCHOBHBIE IOHATHS U ONIPEENICHNs. BHYTpEHHssI SJHEPTUsl CUCTEMBI.
BuyTpenssist sHeprus uaeanbHoro raza. Pabora u rernoTa kak Gpopmel epeadu SHEPruu.
TennoeMkocTh. Y nenbHas TEIJIOEMKOCTh. Y paBHEHHUE TerioBoro Oananca. [lepBoe Hauano
TEpMOJIMHAMUKH. AurabaTHblii ponecc. [Ipunimn aevictBus TeroBoi Mamuuel. KIT/{ Tenmosoro
asurarens. Bropoe Hayasio TepMoauHaMuku. TepMoauHaMUyecKas IKajla TeMIIepaTyp. X0JI0UIbHbIE
MaiuHbl. TernoBeie aeuratenn. OxpaHa mpupoIbl.

Hemoncmpayuu:

W3meneHne BHyTpeHHEN SHEPTUU TEJ MIPU COBEPILIEHUH PabOTHI.

Mopenu TernoBbIX ABUTaTEIEH.
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Buabl yueOHO# nesiTeJIbHOCTH CTY/A€HTOB:

W3mepenne kolu4ecTBa TEIUIOTHI B MTpolieccax Terionepenadyn. Pacyer koiaudecTBa TEIIOTHI,
HEO0OXO0IUMOTO sl OCYIIECTBIICHUS 3aIaHHOTO MpoIiecca ¢ Teronepeaaueii. Pacuer nameHeHus
BHYTpPEHHEH SHEPTUU Tell, padoThl M MEPEAAHHOTO KOJIMYECTBA TEIJIOTHI C UCIOJIB30BaHUEM IIEPBOTO
3aKOHa TCPMOANHAMUKHU.

Pacuet paboThI, coBepIIeHHOM razoM, 1o rpaduky 3aBucumoctu p (V).

Brraucnenne paGOTBI rasa, COBGpH.IGHHOfI pu UBMCHCHUU COCTOSAHUS 110 3aMKHYTOMY ITUKITY.
Breraucnenune KII/[ mpu coBepiieHnn ra3om paboThI B MPOIEccCaXx U3MEHEHUS COCTOSTHUS 110 3aMKHYTOMY
ukiy. OObSICHEHHE TPUHIIUIIOB ICWCTBUS TEIUIOBLIX MaIlIH. J[eMOHCTpanus poiau GU3UKU B CO3TaHUH
Y COBEPIICHCTBOBAHUU TEIJIOBBIX JIBUTATEIICH.

WznoxeHne cyTu 3KOJIOrHYeCcKUX Mpo0aeM, 00YCIOBIEHHBIX pab0TOM TEIUIOBBIX JIBUTATENEH U
IpeyIoKEHUE IMyTH UX pelieHus. YKazaHue IpaHull IPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. Y MEHUE
BCCTHU AHUAJIOT, BBICIIYIIMBATH MHCHHC OIIIIOHCHTA, Y4aCTBOBATH B JUCKYCCHUH, OTKPBITO BbIPAXKATh U
OTCTauBaTh CBOIO TOUYKY 3PEHHUS.

VYkazanue y4eOHbIX AUCHUILINH, IPH U3yUYEHUN KOTOPBIX UCIONIB3YIOT yueOHbINH MaTepran « OCHOBBI
TEPMOIMHAMUKIY

Tema 2.3. Wcnapenue u koHaeHcanus. HachleHHbIN map U ero cBoicTBa. AOCOIOTHAS U OTHOCUTENbHAS
CRoiicTBa BJIAKHOCTh BO3/1yxa. Touka pocsl. Kunenue. 3aBUCUMOCTb
napos TeMIepaTypbl KUIIEHHS OT naBieHusd. [leperperplil map u ero UCNoib30BaHUE B TEXHUKE.

Hemoncmpayuu:

IlcuxpoMeTp 1 TUTPOMETP.

Kunenue Boabl IpU NOHMKEHHOM JIaBJICHUMU.
TeMma XapakTepHucTuKa XKUAKOT0 COCTOSIHUA BelecTBa. [I0BEpXHOCTHBIN CIIOM KUIKOCTH. DHEPTHUs
2.4. CpoiicTga | MOBEPXHOCTHOTO CIIOS. SIBneHus Ha TpaHULIE KUJIKOCTHU C

. TBEpJbIM TesioM. Kanusisipabie siBICHUS.

JKHIKOCTEH

Hemoncmpayuu:
SIBneHus MOBEPXHOCTHOIO HATSXKEHUSI U CMAYMBAHMUS.
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Tema 2.5.
CBoilicTBa
TBEPABIX TeJ

XapakTepucTHKa TBEPAOTO COCTOSIHUS BEUIECTBA. Y IPYTUe

CBOICTBA TBEPIbIX TeJ. 3akoH ['yka. MexaHnueckre cBOMCTBA TBEPABIX Tel. TennoBoe pacimpeHue
TBEPABIX TEN U )KUAKOCTeH. [1aBnenne u Kpucramuim3ausi.

Hemoncmpayuu:

Kpucramisl, amopdHbIe BemecTBa, )KUIKOKPUCTAUTMISCKUE Tea.

Buabl yueOHO¥ 1esiTeJIbHOCTH CTY/IEHTOB 10 TeMam 2.3- 2.5:

H3MepeHne BIaxXHOCTU BO3AyXa.

Pacuer xonmuuecTBa TEIUIOTHI, HEOOXOAMMOTO JUISI OCYIECTBIICHUS MpoLiecca Mepexoa BEIecTBa 13
OJITHOTO arperaTHOro COCTOSIHUA B JPYTO€.

OKCrepUMEHTAILHOE MCCIIEA0BaHNE TEMIOBBIX CBOMCTB BellecTBa. [IpuBeneHune npumepon
KallWJIISIPHBIX SIBIICHUH B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MexaHN4eCKUX CBOMCTB TBEpBIX Tel. [IpuMenenne pu3nyeckux moHATHIA U 3aKOHOB B
yueOHOM MaTepualie IpopecCuOHaIBLHOI0 XapaKkTepa.

Hcnons3oBanue MHTEpHETA [T TOMCKA HH(GOPMALIUU O Pa3pabOTKaxX U MPUMEHEHUSIX COBPEMEHHBIX
TBEP/IBIX U aMOP(QHBIX MaTEpUAIIOB

Paznen 3. JaekTpoauHAMMKA

Tema 3.1
DJIeKTPpUYECK
oe moJie

TeopeTnyeckue 3aHATHS

DneKTpuyYecKoe noje. DIEeKTpUIECKHe 3apsapl. 3aKOH cOXpaHEeHMsI 3apsa. 3akoH Kyiona.
DnekTpuueckoe mose. HanpspkeHHOCTS anekTpudeckoro mojst. [puaiun cynepriosunuu nmojieit. Pabora
CHJI BJIeKTpocTaThuueckoro nois. [lorennuan. Pa3HocTs noTeHnnanoB. DKBUIIOTEHIIMATIbHBIE
noBepxHOCTU. CBSA3b MKy HAMPSHKEHHOCTHIO M PA3HOCTHIO OTEHIIMATIOB AJIEKTPUYECKOTO

HOJIS.

JusnekTpuku B anekTpudeckoM noe. [lomspusanus nusnekTpukoB. [IpoBOAHUKYN B 3JIEKTPUYECKOM
none. Konnencaropsl. CoemnHeHrE KOHIEHCATOPOB B OaTapero. DHEprus 3apsHyKeHHOTO KOHIEHCATOPA.
DHeprus MeKTPUYECKOTO OIS,

Hemoncmpayuu

B3anmopeiicTBre 3apsyKeHHBIX TEJL.

[IpoBOOHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMdIIeKTPUKY B DJIEKTPUYECKOM TOJIE.

Konnencaropsi.
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Buabl yueOHO# nesiTeJIbHOCTH CTY/A€HTOB:

Brruucnenune cun BBaHMOﬂeﬁCTBHH TOYCUHBIX SJICKTPUUCCKUX 3apsAa0B.

Brruncnenmne HanpsKeHHOCTH 3JEKTPUUECKOT0 MOJISl OTHOTO M HECKOIBKUX TOUEUHBIX IJIEKTPHUUECKUX
3apsizioB.

Brruncnenue noteHpana 3MeKTPUUIECKOro MoJis OTHOTO M HECKOJIBKUX TOUEYHBIX SJIEKTPUUYECKUX
3apsiioB. 3mMepenne pasHOCTH MOTEHLIUATIOB.

W3mepeHue sHepruu JIeKTPUUYECKOro MOoJIs 3apsSKEHHOT0 KOHAEHCATopa.

Brruncnenue s3Hepruu 31EKTPUUECKOTO TOJIA 3apsKEHHOT0 KOHIEHCATOPA.

Pa3zpaboTka mimaHa u BO3MOKHOM CXEMBbI IEUCTBUI IKCIIEPUMEHTAILHOTO OMPEIEICHHS JJIEKTPOSMKOCTH
KOHJIEHCATOPA U JUAIEKTPUUECKON MPOHUIIAEMOCTH BELIECTBA.

[IpoBeneHue cCpaBHUTENBHOTO aHAJIN3A TPABUTALIMOHHOIO U AJIEKTPOCTATUYECKOTO MOIeH

Tema 3.2 3aKoHBI

3aKOHBI MOCTOSTHHOI0 TOKA. Y CJIOBHS, HEOOXOIUMBIE /I BOSHUKHOBEHHS M TIOJIIICPIKaHMS

NOCTOSTHHOI'O aJIeKTpudeckoro Toka. Cuia Toka ¥ INOTHOCTh ToKa. Onpenesnenne cuilbl Toka. 3akoH OMa /i1 yyacTka

TOKa nenu 6e3 DJ1C. 3aBUCUMOCTD JIEKTPUUYECKOTO COMMPOTUBIICHHS OT MaTepHalia, JUTMHBI U TIJIOMIA TN
MONEPEUHOI0 CEYEHUS TPOBOJIHUKA. 3aBUCUMOCTb 3JIEKTPUUECKOT0 COMPOTUBIICHHS IPOBOJHUKOB OT
TeMrepaTypbl. DJIEKTPOABUKYIIAsl CHUJIa UCTOYHUKA TOKA. 3akoH OMa 115 osrHo# nenu. CoeguHeHue
poBOAHUKOB. COEIMHEHNE NCTOYHUKOB DIIEKTPUIECKON dHEPTUH B OaTapero. 3akoH J[xoyins—
Jlenna.
PaGoTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. TEeIIoBOE IEHCTBHE TOKA.
Hemoncmpayuu
TennoBoe nelcTBHUE AIEKTPUUECKOTO TOKA.

Tema 3.3. [IpoBoaumocCTh BelecTB, COOCTBEHHAsI TPOBOAUMOCTh

JIeKTpHUIEeCK MOJTYTPOBOIHUKOB. HOJ‘Iyl‘IpOBOI[HHKO]iI)Ie MPUOOPHI.

Wi TOK B Hemoncmpayuu 11onynipoBoJHUKOBBINA 1uoA. TpaH3ucTOp.

MOJIYIIPOBOHUKA

X
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Tema 3.4. BekTop MHAYKIIMKM MarHUTHOTO 101, JIeiCTBUE MarHUTHOTO TIOJISI HA TPSAMOJIMHEWHBIN MPOBOIHUK C
MAarHUTHOe ToKOM. 3akoH Amniepa. B3anmoselictBre TOkoB. MarHuTHBIN MOTOK. PaboTa 1mo nepemerieHuto
HoJle MIPOBOJIHUKA C TOKOM B MAarHUTHOM ToJie. [leficTBre MarHuTHOTO NOJIs Ha ABMKYyIIuiics 3apsan. Cuna
Jlopenua. Onpenenenre yIeabHOro 3apsaa. Y CKOPUTEIU 3apsHKEHHBIX YaCcTHIL.
Hemoncmpayuu:
OmneiT Dpcrena.
BzaumopeiicTBue mpoOBOAHUKOB C TOKAMH.
OTKJIOHEHHWE AIEKTPOHHOTO MTy4YKa MarHUTHBIM
10JIeEM. DJIEKTPOABUTATENb.
DNEKTPOU3MEPUTENBHBIE IIPUOOPHI.
Tema DIIEKTpOMarHuTHasl MHAYKIUA. DJIIEKTPOMarHuTHas MHAYKIUsA. BUxpeBoe 351eKTpuueckoe moie.
3.5.2nekTpoMar | CamouHayKuus. DHEPTHs MATHUTHOTO OIS
HHU Hemoncmpayuu:
THasl HHIYKIMSA | DieKkTpoMarHuTHas

uHaykius. Oneiter @apajes.
3aBucumMocth DJIC caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHUSI CUJIbI TOKA U UHIYKTUBHOCTH MPOBOAHUKA.

Paznen 4. Kosied0anus 1 BOJIHBI

Tema 4.1.
MexaHndeck
e
KoJ1e0aHus

Mexannueckue konebanus. KonebarensHoe nemxenue. ['apmonnueckue konebanus. CBoOO HBIE
MexaHuuyeckue kKosuebanus. Jluneitnble MexaHn4yeckue KoyuebdarenbHble cuctembl. [IpeBparienne sHepruu
npu KonebarenbHOM ABMKeHUU. CBOOOTHBIC 3aTyXaloIUe MEXaHUIeCKIe KolieOanus. BeIHyKIeHHBIE
MeXaHUYECKHe KoeOaHusl.

Hemoncmpayuu

CBOOOIHBIC U BBIHYKJICHHBIC MEXaHUYECKHE KOJIeOaHNsI.

Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:

HccnenoBanue 3aBUCMMOCTH NIepUoAa KojJeOaHU MaTeMaTUYECKOTO MasiTHUKA OT €0 IJTUHBI, Macchl 1
aMIUTMTYABI KosieOanmii. MiccnenoBanue 3aBUCUMOCTH Tieproa KoJeObaHuii Tpy3a Ha MPYKUHE OT €ro
MAacchl U )KECTKOCTH MPYKUHBI. Brruncienue nepuoa koneOaHU MaTeMaTHYeCKOro MasTHUKA 110
W3BECTHOMY 3HAUEHUIO €T0 JUTMHBL. BerdncieHue neproja Kojiedanuii rpy3a Ha Ipy>KHHE TT0 U3BECTHBIM
3HAYEHUSIM €r0 MACChl U KECTKOCTHU MPYKUHBI. BbIpaboTKa HaBHIKOB BOCIIPUHUMATh, AHAJIM3UPOBATh,
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nepepa6aTHBaTL nu Hpel[’b}IBJIHTB I/IH(bOpMaI_[I/IIO B COOTBETCTBHUH C ITOCTABJICHHBIMHU 3aJa4YaMU.
[TpuBeneHre MPUMEPOB aBTOKOJICOATEIIBHBIX MEXaHHUECKUX CHCTeM. [IpoBeicHHe KilacCU(pUKAIAN
KoJieOaHuil

Tema 4.2. VYupyrue Bonnsl. Ilonepednsie U IPOL0JIbHBIEC BOIHBIL. XapaKTEPUCTUKU BOJIHBIL. Y PABHEHHUE IIOCKOU
Ynpyrue oerymieit BoHbl. MaTEpdepennus BoH. [Tonarue o nudpaxiiny BoaH. 3BYyKOBBIE BOJHBL. Y IbTPa3BYK
BOJTHBI U €ro MpuMEHEHHE.
Jemoncmpayuu  OOpazoBaHWe W  pacmpocTpaHeHHe ynpyrux BoiaH. OOpazoBaHue u
pacmpocTpaHeHHUe YIPYruxX BOJH. YacToTa KoieOaHui 1 BRICOTA TOHA 3BYKA.
CBOOOIHBIC AMEKTPOMArHUTHBIE KoseOaHusi. CBOOOIHBIC M BBIHYKICHHBIC MEXaHUUYECKUE KOJIeOaHUSI.
Pe3onanc
Buabl yueOHOM 1eiTeJIbHOCTH CTYAE€HTOB:
W3mepenue NuHBI 3BYKOBOI BOJHBI IO pe3yiibTaTaM HaOM0IeHUI HHTepEPEHIINN 3BYKOBBIX
BoJTH. Habmoienne u oObsicHEHUE SIBJICHUI HHTEepdEepEeHITNN U JUPPAKIIMA MEXaHUYECKUX BOJIH.
[IpencraBnenne obmacTeil mpuMeHEHHS YIbTPa3BYKa U MEPCIIEKTUBBI €r0 UCTIOIB30BAHUS B PA3IINYHBIX
o0acTax HayKH, TEXHUKH, B METUIIHE.
N3noxeHne CyTH SKOJIOTUYECKUX MPOOJIeM, CBI3aHHBIX C BO3/ICHCTBHEM 3BYKOBBIX BOJIH HA OPTaHU3M
YeJI0BEKa
4.3 Buabl yueOHOM 1eATEJILHOCTH CTYI€HTOB:
J1eKTPOMATHUTH Habmronenue ocuusiorpaMm rapMOHUYECKUX KoJieOaHUi CHIIBI TOKA B LIEITH.

bIe KOJICOAHUA

W3mepenue 35eKTpoeMKoCcTH KoHieHcaTopa. M3sMepenne MHAYKTUBHOCTh KaTyIIKU.

HccnenoBanue SBIEHUS JIEKTPUUECKOTO PE30HAHCA B MTOCIEA0BATEIbLHON LEMH.

[IpoBenenue aHanoruu Mexay GU3NYECKUMU BEIMYMHAME, XapaKTEPU3YIOIIUMU MEXaHUUYECKYIO U
3JIEKTPOMArHUTHYIO KoyieOaTeNbHbIe CHCTEMBI.

Pacuer 3HaueHn# CUIIBI TOKA U HAIPsSPKCHUA HA 3JICMCHTAX LCTIH NEPEMECHHOTI'O TOKA.

WccnenoBanue npuHIMNa aelcTBus Tpanchopmaropa. MccnenqoBanne mpuHIMIA ACHCTBUS TeHEpaTopa
nepeMeHHoro Toka. Micnons3oBanue MHTepHETa 1715 TOMCKa WH(DOPMAIIMKA O COBPEMEHHBIX CITOCO0ax
nepeaun AMEKTPOIHEPTUH
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Tema 4.4
DJIEKTPOMATHHA
TH ble BOJIHBI

DNEKTPOMAarHUTHOE TOJ€ KaK OCOOBI BHUJ MaTepuu. DIEKTPOMArHUTHBIE BOJHBL. BuOparop
I'epuia. OTKpBITHIN KoOJeOaTenbHBIM KOHTYp. M300perenue pagumo A. C. IlomoBwiM. [lonsTHE O
panuocBsizu. [IlpuMeHeHue 31eKTPOMarHUTHBIX BOJIH.

Hemoncmpayuu

Pagnocss3b

W3nydeHue u nmpuem dJIeKTPOMarHUTHBIX BOJIH.

Buabl yueOHO# nesiTeJIbHOCTH CTYI€HTOB:

OcyiecTBieHue paauonepeaadn u paguonpuema. McecnenoBanue CBOWCTB AIEKTPOMArHUTHBIX BOJIH C
MOMOIIHI0 MOOMIIBHOTO TesedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIIEHUS K U3Y4aeMbIM Ha ypoKax (U3UKH 00bEKTaM U OCBaMBaeMbIM BUJaM
nesTenbHOCTH. OOBsICHEHHE TPUHIMITUATFHOTO Pa3INdus IPUPOIBI YIIPYTHX U JIEKTPOMATHUTHBIX
BOJIH. M31105%K€HNe CYyTH 3KOJIOTUYECKUX MPOOJIEeM, CBA3aHHBIX C AJIEKTPOMArHUTHBIMU KOJIe0aHUSIMU U
BOJIHAMH.

OOBsSICHEHHE POJIH YJICKTPOMArHUTHBIX BOJIH B COBPEMEHHBIX MCCIIEAOBAHUIX BCeleHHOM.

Pa3nea 5. Onruka

Tema 5.1
ITIpupona cBera

CKOpOCTh pacipoCTpaHEHHUs CBE€TA. 3aKOHBI OTPAXKEHUS U TIpesioMiieHus cBeTa. [losHoe
orpakenue. JIunzel. ['a3 kak ontudeckas cucrema. OnTudeckue mpudophl.
JdemoncTpanum:

3aKOHBI OTPAKEHUS U MPETOMIICHHS CBETA.

[losnHOE BHYTpEHHEE OTpaKEHHE.

OnTuueckue npruOOpHI.

Tema 5.2
BoJsHoBBIE
CBOMCTBA
cBeTa

HNurtepdepentus ceeta. KorepeHTHOCTh CBETOBBIX JTyueit. TaTepdepeH s B ToHKUX TuieHkax. [Tomoce
pasHoit TonuuHbl. Konbua HetoTona. Micnonbs3oBanue nHTEppEepeHInn B HAyKE U TEXHUKE.
Hudpakmus ceera. Jludpaxiys Ha menu B mapauieabHbIX Tydax. Judpakunonnas pemerka. [loastue
o rosnorpaduu. [lonspuzanus nonepeunsix BoiH. [Tonspusanus ceera. J[BoifHOE TyyenpenomiIeHHe.
[Tonsponnsl. Jucnepcust ceeta. Bunabl criekTpoB. CriekTpbl ncmyckanusi. CeKTpbl MOTJIONIEHHUS.
VYasTpaduoneroBoe u nHppakpacHoe uznydeHus. PeHTrenoBckue myuu. VX nmpupoa u cBoicTBa.
JdemoncTpanum:

HNuTtepdepenius

cera. Judpaxuus

CBETA.
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ITonspusanus ceera.
[TosrydeHune CiekTpa ¢ MOMOILUBIO IPU3MBI.
[TomyyeHue cieKTpa ¢ MOMOIIBIO AUPPAKIIUOHHON pereTKU. CIeKTPOCKOIL.

Paspnen 6. DiieMeHTbI KBAHTOBOM (PM3MKH

Tema 6.1
KBanToBasn
ONTHKA

KganroBas runotesa [Inanka. @otonsl. Buemnuii Gporoanekrpuueckuii apdexr. Buyrpennuit
dboTtoaddexr. Tumbr GoTOITEMEHTOB.

Hemoncmpayuu

Dorodddexr.

Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:

Ha6monenue dpotoanekrpudeckoro ddpdexra. O0bsicHeHHE 3aKk0HOB CTOIETOBA HA OCHOBE
KBAHTOBBIX MPEJICTABICHUM.

Pacuer MakcuManbHON KHHETHYECKON SHEPTHH JIEKTPOHOB MPHU (POTOAIEKTPUIECKOM ddeKTe.
Omnpenenenne pabOThl BBIX0/1A AJIEKTPOHA M0 TpaduKy 3aBUCUMOCTH MaKCUMaJIbHOM KMHETUYECKOM
SHEPruM POTOIIEKTPOHOB OT YACTOTHI CBeTa. Mi3MepeHue paboThl BRIXOa dJIEKTPOHA.
[Tepeuncrnenne npuOOPOB yCTAHOBKU, B KOTOPBIX MPUMEHSIETCSI 0€3- MHEPITMOHHOCTH (poTorddexTa.
OOBsICHEHHE KOPITYCKYJISIPHO-BOJTHOBOTO Ayain3mMa cBOUCTB (OTOHOB. OOBsICHEHUE POITU
KBaHTOBOM

ONTHUKH B PA3BUTUU COBPEMEHHOU (pU3UKU
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Tema 6.2
duzuka atroma

Pa3Butue B3IIIsSI10B Ha CTPOCHKE BEIIECTBA. 3AKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJIOpoJa. SnepHas
mozenb aroma. OneiTel J. Pesepdopna. Monens atoma Bomoposa o H. bopy. KBantoBbsie reHepaTopsi.
Buabl yueOHO# nesiTeJIbHOCTH CTYA€HTOB:

Habmionenne nuHeHuaThIX CIIEKTPOB.

PacueT 4acTOThI M 1JIMHBI BOJIHBI UCITyCKA€MOT'O CBETA IIPU NIEPEXOE ATOMA BOJOPOAA U3 OJHOTO
CTAIIIOHAPHOTO COCTOSTHUS B Apyroe. OObsICHEHHE MTPOUCXOXKIACHUS TUHEHYATOrO CIIEKTpa aToMa
BOZIOPO/IA U pa3INyusl JMHENYATHIX CIIEKTPOB Pa3IMUHbIX ra3oB. MccneqoBanue TMHENYATOro

cnekrpa. MccnenoBanue npuHIuna padoThl JIOMUHECIICHTHOH JTaMiibl. HaOmroieHne u o0bsICHeHHE
NpUHIMIA AeHCTBUA Ja3epa. [I[puBeneHre npuMepoB UCIIOIb30BAHMS JIa3€pa B COBPEMEHHOM HayKe U
TEXHUKE.

Ncnonb3oBanue MuTepHeTa st morcka MHGOpMAIMK O IEPCIIEKTUBAX MPUMEHEHHS Jlazepa
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Tema 6.3
duszuka
ATOMHOTO

sapa

EcrecTBeHHast paJiOaKTUBHOCTh. 3aKOH PaJl0aKTUBHOTO pacnaaa. CrocoObl HAOMIOACHUS U
perucTpanuu 3apsHkeHHbIX yactuil. Dddext BaBunoBa — Uepenkosa. CTpoeHHE aTOMHOTO sJIpa.
Jledext Macchl, SHEPTHsI CBA3HM U YyCTOWYMBOCTH AaTOMHBIX siiep. SaepHble peakunu. MckyccTBeHHas
PaauOaKTUBHOCTG. JleneHne TsHKebIX

sanep. Llennas saepHas peakuus. YIpasisieMas LelHas peakuus. SnepHselii peakrop. [lonyuenue
PaauOaKTUBHBIX U30TONOB U UX IPUMEHEHUE. bruonornyeckoe 1elCcTBUE paIuOaKTUBHBIX U3TyYECHHM.
DneMeHTapHbIE YaCTULIBI.

JdemoncTpanum:

CueTurK HOHU3HPYIOINX U3JIyYEHUH.

JIuneluaTpie CIEKTPHI PA3JIMYHBIX BELIECTB.

N3nyuyenue nazepa (KBaHTOBOTO T€HEPATOPA).

Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:

Habmonenue TpekoB anbda-dactull B kamepe Bunbcona. PeructpupoBanue siiepHbIX U3ITy4eHUH

¢ moMouIpto cueturka [ eiirepa.

Pacuer sHepruu cBsi3u aTOMHBIX sJEP.

Omnpenenenue 3apsga 1 MacCOBOTO YMCIJIa aTOMHOTO Siipa, BO3HUKAIOILETO B pe3yJIbTaTe
PaauOaKTUBHOTO pacraja.

Brrancnenue sHeprun, 0CBOOOKAAOIICHCS TPH PAAMOAKTUBHOM

pacnazae. OnpeaeneHue NPOAYKTOB SACPHOU pEaKIUH.

Brruncienue sHeprum, 0cBOO0XKIAIOIIEHCS PH SIIEPHBIX peakuusax. [lonnmanue npeumMymiecTs u
HEJOCTATKOB UCIOJIb30BAaHUS aTOMHOM HEPIUU U HOHU3UPYIOIINX U3JIYYEHU B IPOMBIIUIEHHOCTH,
MEJULIIHE.

W3noxxeHue cyTu 3KOJIOTUYECKUX MPOOJIeM, CBA3aHHBIX ¢ OMOJOTHYECKUM JIEHCTBUEM PaJHOAKTUBHBIX
U3JIy4CHUM.

[TpoBenenme knaccudukay 3JI€MEHTAPHBIX YaCTHUIL 10 UX (PU3NUECKUM XapaKTepuCTHKaM (Macce,
3apsy, BpEMEHH KU3HU, CIIMHY U T.[1.).

[Tonnmanue 1eHHOCTEN HAyYHOTO MMO3HAHUSI MUpa HE BOOOIIIE /IS YETIOBEUECTBa B LIEJIOM, a JIs
KaXJI0r0 00y4aronierocs IMYHO, [IEHHOCTEH OBJIaJeHUS METO0OM HAYYHOT'O MTO3HAHUS IS
JOCTHKEHUS yCIiexa B JI00OM BUJIE MPAKTUYECKOM 1eATEeNbHOCTH

Pasznen 7 . DBoaronus Beesiennoit
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Tema 7.1 Hamua 3Be31Has cucrema — [Nanmaktuka. [[pyrue ranaktuku. beckoneunocts Beenennon. [lonsarue o
CTpoenne n Kocmolioruu. Pacmmpsitomasics Becenennas. Monens ropsiueit Becenennoit. CtpoeHne M IpOUCXOXKIECHUE
TamakTuk.
pa3BuTHe . y
. Jlemoncmpayuu: connednas cucrema gororpaduu mwianer. CTpoeHUE U IBOIONHS BceelneHHOi.
BcesenHoii Buabl yueOHOiI1 1eATEJIbHOCTH CTY/I€HTOB:
Hab6nronenue 3a 3Be3namu, JIyHOU 1 TaHeTaMu B Teneckon. HabmoneHre COTHEYHBIX MSTEH C
MOMOIIIBIO TEJIECKONa ¥ COJTHEYHOTO dKpaHa.
Hcnons3oBanue MHTEpHETA [T TOMCKA N300paskeHUI KOCMHUECKUX 00BEKTOB U MH(OpMaIu 00
ux ocobeHHoCTsIX OOCYXIeHHEe BO3MOXKHBIX CIICHApHUEB 3BoOJIONMHN Beenennoit. Micnons3oBanue
WuTepHera ais moucka coBpeMeHHON nH(popmMalun o pazsutiun Beenennoii. Onienka nHpopmanuu ¢
MO3UIMH €€ CBOICTB: 1I0CTOBEPHOCTH, OOBEKTUBHOCTHU, TIOJTHOTHI, aKTYaJIbHOCTH U T. JI.
Tema 7.2 Tepmosinepusiii cuaTes. [Ipobiema TepmosimepHoit sHepreTuku. DHeprust CoHIA U 3Be37]. DBOTIOIUS
IBOJIOIUA 3Be3 . [Ipoucxoxnenne CoaTHEUHON CUCTEMBI.
3Be3/1. Hemoncmpayuu:
I'mnmore3a Kapra JIyusl 1 maser.
MPOUCXO0XKIACHU
s1 CostHe4YHOM
CUCTEMBbI
Bcero 8

J11s XapaKTepUCTHKU YPOBHsI OCBOCHHSI Y4€OHOTO MaTepHalia UCTIOIb3YIOTCS CIeAYIoIne 0003HAYCHHS:

1. — o3HaKOMUTEBHBIN (y3HaBaHUE paHEE U3YyUYECHHBIX 0OBEKTOB, CBOMCTB);

2. — penpOAYKTUBHBIN (BBIOJIHEHUE IEATEILHOCTH 110 00pa3ily, MHCTPYKIUHU WU IO PYKOBOJICTBOM)

3. — IPOIYKTUBHBIH (TUTAHUPOBAHKUE U CAMOCTOSITEIILHOE BBHITIOJITHEHHE ICATEILHOCTH, PEIIEHUE TPOOJIEMHBIX 3a,1a4)
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6. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEFHOI

JAEATEJBHOCTHA

Conep:xxkanue o0y4eHust

XapakTepucTHKA OCHOBHBIX BUJ0B Y4eOHOM
AesiTeJIbHOCTH CTYIeHTOB
(Ha ypoBHe y4eOHBIX JeilcTBUII)

Pasnen 1. Mexanuka

Pacno3naBaTh MeXaHUYECKHE SIBICHHS U OOBSICHATH Ha
OCHOBE MMEIOIIUXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIH

YCIIOBUS IPOTEKAHUS ATHX SBJICHHI: pABHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIUHEHHOE IBHKEHUE, CBOOOTHOE
NaJieHue TeJ, HEBECOMOCTb, PABHOMEPHOE JBUYKEHHUE 10
OKPY>KHOCTH, MHEPIIHS, B3AUMOJICHCTBHE TEIT;
OnuchiBaTh W3YUYCHHBIE CBOWCTBA T W MEXaHHYECKUE
SIBJICHHSI, MCTIOJIb3Ysl (PU3MYECKUE BETUYUHBI: MyTh, CKOPOCT,
YCKOpEHHe, Macca Teja, IUIOTHOCTh BEIeCcTBa, Cuia,
JaBJIeHWE, UMITYJIbC TeJla, KHHETHYECKas YHEPTHs,
MOTEHIMAIbHAs SHEPTUs, MEXaHU4YecKas padora,
MexaHn4deckas MomHocth, KITJI mpoctoro mexanusma, cuia
TPEHMSI; IPU ONKMCAHUU MPABUIBLHO TPAKTOBATH (DU3UUECKHIA
CMBICJT UCTIOJIB3YEMBIX BEJIMUWH, UX 0003HAYCHUS U

€IMHHIIB U3MEPEHHUSI, HAXOAUTH (POPMYJIBI, CBSA3BIBAIOIIIE
JaHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BEIIMYNHAMU,
AHaJIM3UPOBATH CBOICTBA TEJ, MEXaHUYECKHE SBIICHUS U
MIPOIIECCHI, UCTIOJIB3YST (PU3UYECKUE 3aKOHBI U TTPUHITUTIBL:
3aKOH COXpaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS,
paBHozeicTByomas cuna, I, II u Il 3akonsr HeroToHa,

3aKOH COXPaHEHHS UMITYJIbCA; TIPH 3TOM pa3IniaTh
CJIIOBECHYIO (hOPMYJTUPOBKY 3aKOHA U €T0 MAaTEeMaTHIECKOE
BhIpaxeHre; Pa3iu4aTs OCHOBHBIE MPU3HAKHI U3YYCHHBIX
bu3UYeCKUX MOJIeTIei: MaTepralbHas TOUKa, HMHEPIIUaIbHas
CHCTEMa OTCUETA;

Pemarp 3amaum, wucnonb3ys ¢uU3HYECKHE 3aKOHBI (3aKOH
COXPAaHEHUS YHEPTUH, 3aKOH BCEMUPHOTO TATOTCHUSI, IPUHIIUIL
cynepnozuiun cuit, I, II w III 3akonsl HproToHa, 3akoH
COXpaHEHHUS HUMIyIbca) ©  (OPMYJNBI,  CBS3BIBAIOIINE
bu3nvecKkue BETWYUHBI (IIyTh, CKOPOCTh, YCKOpEHHE, Macca
TeNa, IIOTHOCTh BEUIECTBA, CHUJIA, JAaBIICHUE, UMIYJLC Tea,
KHHETHYECKas DHEprus, MTOTCHIINAIbHAS JHEprus,
MexaHudeckas paboTa, MexaHW4eckas MomHocTh, KIIJ
MPOCTOTO0 MEXaHU3Ma, CUjia TPEHUSl CKOJIbKEHHsI): Ha OCHOBE
aHaJM3a YCJOBHS 3a7a4d BBIICTATh (PU3NUECKHE BEIUYHHBI U
dbopMyInbl, HeoOXoauMBbIe i €€ pEIIeHHs, U TMPOBOIUTH
pacyEThI.

Hcnonp3oBaTh 3HAHUS O MEXaHMYECKHX SBICHHUSIX B
MOBCETHEBHON KU3HM I OOecTieueHus] O0e30MacHOCTH TpH
oOpamieHun ¢ mpubopaMd U TEXHUYECKUMH YCTPOHCTBAaMH,
JUII  COXpAaHEHHWS  370pOBbS W COOJIONEHUS  HOPM
HKOJIOTMYECKOT0 MTOBEJCHUS B OKpY>KAIOIEH cpefie;
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Paznen 2. OcunoBst MKT.
TepMoauHamuka

Pacno3HaBaTh TEILIOBEIC SBICHUS U OOBSICHITH HA OCHOBE
MMEIOIIMXCA 3HAHUI OCHOBHBIE CBOMCTBA UJIN YCIOBUSA
NPOTEKaHUS ATUX SIBICHUNA: TUPPy3us, H3MEeHEeHUEe 00BEMa
TeJ TIPU HarpeBaHuU (OXJIAXKICHHH ),00JIbIIIast CKUMAEMOCTh
ra3oB, Majasi C’KUMaeMOCTb JKHJIKOCTEN U TBEPABIX TEN;
TEIIJIOBOE PaBHOBECHE, HCIIApEHUE, KOHICH CAIIUs, TIJIaBJICHUE,
KPUCTAITN3AIs, KHTICHUE, BIAKHOCTh BO3AyXa, Pa3INYHbIC
CIoCcOOBI TEeTUIONEpeIavuu;

OnucpiBaTh W3yYCHHBIC CBOMCTBA TEJ U TETUIOBBIE SIBIICHUS,
HCIIOJIb3YA (1)I/I3I/I‘-I€CKI/IG BCJINYHHBI: KOJIMYCCTBO TCIIJIOTHI,
BHYTPCHHSISI DHEPTUS, TEMIIEPATypa, YAelbHas TeIUIOEMKOCTh
BCIICCTBA, YAC/IbHAA TCIJIOTA IVIABJICHUA U Hap006pa30BaHH;1,
yAeJbHAs TETUIOTa CrOpaHus TOTUIMBA, KO3(PHUIIUESHT
IIOJIC3HOI'O I[eﬁCTBHH TCIUIOBOI'O ABUTATCIIA; ITPU OMMUCAHUN
NPaBUIBHO TPAKTOBATH PU3MUECKUI CMBICI HCITOJTB3YEMbIX
BCJINMYHH, UX O603H3.‘-I€HI/I$I " CIUHHUIIBI UBMCPCHU A, HAXOAUTh
(bopMyIIBI, CBA3BIBAIOIINE JaHHYIO (PH3HUECKYIO BETHUMHY C
APYyruMu BCIIMUMHAMMU.

AHanu3upoBaTh CBOICTBA TEJ, TEIJIOBBIE SIBJICHUS U
MPOLIECCHI, UCTIOJIb3YS 3aKOH COXPAaHEHUS SHEPTHH; pa3IU4aTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTH4eCKOe
BBIpaXXCHHE;

PaznuyaThk OCHOBHBIE MPU3HAKU MOJIETIEH CTPOEHUS Ta30B,
KUAKOCTEN U TBEPIBIX TEIl.

Pemats 3amaun, HCnosb3ys 3aKOH COXPAHEHUS SHEPTHH B
TEIUIOBBIX MpoIeccax, (hOpMyJIbl, CBSI3bIBAIONINE (hU3HUECKe
BEJIMYMHBI (KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPI U,
TEeMIIeparypa, yAeabHas TeIUIOEMKOCTh BEIIECTBA, YeIbHas
TETIJIOTA TUIABJICHUS U ITapoo0pa3oBaHusl, yaeabHas TeIUI0Ta
CTOpaHUs TOIUTUBA, KOAPPHUIIMEHT MOJIE3HOTO ASHCTBUS
TETIJIOBOTO JABUTATEJIS): HA OCHOBE aHAJIM3a yCIOBUS 3a1aui
BBIJICNIATH (PU3NUECKUE BEIIMYMHBI U (POPMYJIbI, HEOOXOIMMBbIE
JUTA €€ peNeHUs, U MPOBOJUTH PACUETHI.

Hcnonp30BaTh 3HaHUS O TEIUJIOBBIX SBJICHUSX B TOBCEIHEBHON
YKU3HU 171 oOecriedeHnst 0€30IacHOCTH MPU 00paIleHUH C
npuOOpaMu U TEXHUYECKUMH YCTPONUCTBAMHU, JIJIsl COXpaHEHUS
3JI0POBbsSI U COOJIIOJICHHSI HOPM 3KOJIOTMYECKOT'0 TIOBEACHUS B
OKpYXaroIieu cpene; MpUBOIUTH MPUMEPBI paOOThI IBUTaTENIEH
BHyTpeHHero cropanus ([IBC), TennoBsix u
TUJIPORJICKTPOCTAHIIHIA;

Pazgen 4.
DNeKTpOAMHAMUKA

Pacno3HaBaThb 3JIeKTpOMarHUTHBIC SIBJICHUS U OOBSICHATH HA
OCHOBE UMEIONINUXCS 3HAHUM OCHOBHEIC CBOMCTBA MJIN
YCJIOBUS NPOTEKAHUS ITUX SIBJICHUM: DJIEKTpU3aLUs TEll,
B3aMMO/JICHCTBUE 3apsA 0B, HArpEBaHUE TPOBOJIHUKA C TOKOM,
B3aMMOJICVCTBUE MAarHUTOB, JJIEKTPOMAarHUTHas: MHYKLUS,
JIEUCTBME MArHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.
OnucpIBaTh U3yYEHHBIE CBOWCTBA TEJ U JIEKTPOMATHUTHBIE
SIBJICHHSI, HCTIONB3YS (PU3NYECKUE BETUUNHBI:
ANEKTPUYECKUN 3apsl, CUila TOKA, IJIEKTPUIECKOE
HanpsHKEHUe, AIEKTPUUECKOE COMIPOTUBIIEHUE, YIETbHOE
COMPOTHBIICHUE BEMIECTBA, pa00Ta TOKA, MOIITHOCTh TOKA,
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P ONMCAHWH MIPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICIT
UCIIOJIb3YEMBIX BEJIMYUH, UX 0003HAUEHUS U €IUHULIBI
U3MEPEHUS; YKa3bIBaTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO
bu3NYECKyI0 BEIUYUHY C APYTUMHU BEIMUYNHAMU;
AHaJIM3UPOBATH CBOICTBA TN, JICKTPOMATHUTHBIC SIBIICHUS
U TIPOIIECCHI, UCTIONB3Ysl (PU3NUECKHE 3aKOHbBI: 3aKOH
COXPaHEHHUS IIEKTPUUECKOTO 3apsiia, 3akoH Oma IS ydacTka
uenw, 3akol Jxoyns—IJIeHiia; mpu 3ToM pa3inyarh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTH4YeCKOe
BBbIpaXXCHHE;

Pematsb 3a1aun, ncnomib3ys pusnueckue 3akoHsl (3aKkoH OMa
JUISl ydacTka 1enw, 3akoH Jxoyns—IJlenna) u popmyiisl,
CBsI3BIBAIOIIME (PU3MUECKUE BETHMYMHBI (CHIa TOKA,
AIEKTPUUYECKOE HAIPSHKEHHE, DJIEKTPUUECKOE COTIPOTUBIICHUE,
yZeIbHOE COTPOTUBIICHUE BEIECTBA, pab0oTa TOKa, MOITHOCTh
TOKa,, POpMyJIbl pacuéTa 3JIEKTPUUECKOTO COMPOTUBICHUS MPU
MOCIIE0BATEIFHOM U TIApaNIeTbHOM COSTUHEHUN
MIPOBOIHUKOB); Ha OCHOBE aHAJIN3a yCIIOBUS 3a]]a41 BBIICTISATh
bu3nvecKue BeTUINHBI U (DOPMYJIIbI, HEOOXOIUMBIE /IS €
pElIeHUs, ¥ IPOBOIUTH PACUETHI.

Hcnonb3oBath 3HaHUS 00 3JIEKTPOMArHUTHBIX SBJICHUSX B
MIOBCEHEBHOM KU3HU 1151 oOecrieueHust 0€30MacHOCTH MPU
oOparreHuu ¢ nprudopamMu U TEXHUYECKUMH YCTPOMCTBAMH,
JUIS COXpAaHEHUS 3/I0POBbS U COOJIIOJICHUS HOPM
9KOJIOTMYECKOro OBE/IEHUS B OKpYXKalollel cpere.

Pasnen 5. Konebauus u
BOJIHBI

Pacno3naBaTthb sBJIeHUS U O0BACHATH Ha OCHOBE HMEIOIINXCS
3HaHHﬁ OCHOBHBEBIC CBOﬁCTBa nJjm yCJIOBI/I}I HpOTeKaHI/IH OTHUX
SIBJICHH: KOyie0aTeIbHOE IBHKEHUE, PE30HAHC, BOJTHOBOE
JOBUXXECHHUE,

OnuchIBaTh U3yYEHHBIE CBOWCTBA TEJ U SBJICHUS, UCIIOJb3YS
q)HBHHGCKI/Ie BCJIIMYHUHEBIL: aMHJII/ITy,Z[a, nepnoz[ 1 9aCToTa
KoJIeOaHu, IJTMHA BOJTHBI M CKOPOCTh €€ pacIpOCTpaHEHNS,
IpY ONMCAaHUX NMPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI
WCITOJIB3YEMBIX BEITUYMH, X 0003HAYCHHS U CTMHUIIBI
U3MEpPEHUs], HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(GU3UYECKYIO BETUYNHY C PYTUMHU BETUIMHAMU;

PemaThb 3a1aun, ucionb3ys GOpMyIIbl, CBA3BIBAIOIINE
bu3nYecKue BeIUINHBI (aMIUTUTY1a, IEPUOJT U 4YacTOTa
Kosie0aHu, IJIMHA BOJTHBI M CKOPOCTH €€

pacrpocTpaHeHHUs ): Ha OCHOBE aHAJIM3a yCIIOBUS 3aa9u
BBIJICJIATH (PU3NUECKUE BEIIMYUHBI U (POPMYJIHI,
HEO0OXOAMMBIE IS €€ pelIeHus, U TPOBOUTH PACUETHI.
I/ICHOJIB30B3T]> 3HAHUA O KOJIGGH.TG.HBHBIX JOBUXKCHUSIX B
MOBCETHEBHOM KU3HHU JIJIs1 00ecredeHus: 0€30MacHOCTH TPH
oOpalieHuu ¢ npudopamMu U TEXHHYECKUMHU

YCTPONCTBAMH, JJIs1 COXPAHEHUS 370POBbs M COOTIOICHUS
HOPM DKOJIOTHYECKOTO MOBEICHMSI B OKPYIKAIOLIEH Cpeae;
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Paznen 5. Ontuka Pacno3HaBaTh ONTHYCCKHE SIBIICHHUS U OOBSICHATH HA OCHOBE
MMEIOIINXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIU YCIIOBHS
IIPOTEKAHUs ITUX SIBICHUI: IIPSIMOJIMHEWHOE PACIIPOCTPAHCHUE
CBETa, OTPAXEHUE U MPEIOMIICHHE CBETa, TUCIIEPCHs CBETA;
OnuckIBaTh N3y4YCHHBIC CBOMCTBA TN M ONTUYECKHE
SIBJICHUS, UCTIONB3Ys PU3NUECKHE BETUYHHBL: (POKYCHOE
paccTosiHUE U ONTUYECKas CHJIA JIMH3BL; TPH OMUCAHUH
MPAaBUJIBHO TPAKTOBaTh PU3NYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, X 0003HAYCHHUSI U SAMHUIIBI U3MEPCHHSI,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTHMH BETUYMHAMU;, AHAJIU3UPOBATH
CBOICTBa TeJ, ONTUYECKHE SBJICHUS U MPOLIECCHI, UCIIOIb3YS
buznYeCcKre 3aKOHBI: 3aKOH MPSMOIUHEHHOTO
pacnpocTpaHeHus CBETa, 3aKOH OTPAXKEHUS CBETA, 3aKOH
MPETIOMIICHUS CBETA; MPU 3TOM Pa3IndaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BBIPAKEHUE;
PemaTts 3a1aun, ncnomb3ys Gpusnyeckue 3aKoHbI (3aKOH
PSIMOJIMHEHHOTO PACIIPOCTPAHEHHMSI CBETa, 3aKOH
OTPa)KEHUS CBETA, 3aKOH MPEJIOMJICHUS CBETa) U (hOPMYJIBI,
CBsI3BIBAIOINE (U3MUECKUE BETHUUHBI ((DOKYyCHOE
paccTosiHUE U ONTUYecKasi CUJia JIMH3bI), HA OCHOBE aHaJIN3a
YCIIOBUS 33]]a41 BBLACTSATh (U3MUECKUE BETHUNHBI U
dbopMyIibl, HeOOXOIUMBIE IS €€ PEeLIeHHs], U TPOBOAUTD
pacyETshl.

Hcnonb3oBaTh 3HaHMS 00 ONTHYECKUX SBJICHUIX B
MOBCETHEBHOM JKU3HU JIJIsl 0OecreueHus: 6€30MacHOCTH

pu OOpaIIeHNH ¢ MPUOOPaMH U TEXHUUECKUMH
YCTPOMCTBAMH, JJISI COXPAHEHHUSI 3JI0POBbSI U COOJIOACHHUSI
HOPM IKOJIOTUYECKOTO MOBEJCHHS B OKPY Kalollel cpeie.
I[IpuBOANTHL TPUMEPHI TPAKTUIECKOTO UCIIOIE30BaAHUS
(bU3HYECKUX 3HAHUN 00 ONTUYCCKUX SBJICHUSX.

HaxoauTh anekBaTHYIO MPEAJIOKEHHOM 3a1a4e PU3NIECKyI0
MOJIeJTb, pa3pemiaTh MpooIeMy Ha OCHOBE HMMEIONTUXCS 3HAHUH
06 OIITUYCCKUX SIBJICHUAX C UCIIOJIB30BAHHUEM
MaTeMaTU4YeCKOro armapara i OIleHUBATh PEaTbHOCTh
nonyquHoro 3HAYCHUA (bmnqeacoﬁ BCJIIMYMHEIL.

Paznen 6-U3HCM€HTBI Pacrio3HaBaTh KBAaHTOBEIC SABJICHHS U OOBICHITHL Ha OCHOBE
KBAHTOBOH (H3MKH HUMEIOIIMXCSI 3HAHUH OCHOBHBIC CBOWCTBA WITH YCIIOBHS
MPOTEKAHUA ITUX ABJICHUMN: €CTECTBEHHAs! U UCKYCCTBEHHAs
PalHOaKTUBHOCTh, BOSHUKHOBEHHE JINHENYATOr O CIIEKTpa
WU3JIyYEeHUS,

OnuchIBaTh U3yYEHHBIE KBAHTOBBIEC SIBJICHUS, UCIIONb3YS
(bu3HYEeCKrue BEIMYHHBI: CKOPOCTH JJIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI M YaCTOTA CBETA, IIEPUOJ ITOJypacnaaa; npu
OTIMCAaHUU TTPABUJILHO TPAKTOBATh (PU3MUECKHUI CMBICT
UCIIONIb3YEMBIX BEIMYUH, X 0003HAUCHUS U CTUHUIIBI
W3MEPEHHS; YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE TAHHYO
(bU3HYECKYIO BEIMUUHY C APYTUMHU BETHUNHAMU, BBIYUCIISATH
3Ha4YCHHE (PU3NUECKON BETUUUHBI.

AHAJIU3UPOBATH KBAHTOBBIE SIBJICHUS, UCIIONb3YS
(bu3HYeCcKre 3aKOHBI U TTOCTYJIAThI: 3aKOH COXpPaHEHUS
DHEPIMH, 3aKOH COXPAaHEHHUs! DIIEKTPUYECKOTrO 3apsiaia, 3aKOH
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COXpaHEHUs1 MaCCOBOI'O YUCIIA, 3aKOHOMEPHOCTH U3JIyYECHUS
Y TIOTJIOLICHHS CBETA aTOMOM;

Pa3iMyaTh OCHOBHBIC IIPU3HAKY IUIAHETAPHOU MOJEIN
aTOMa, HYKJIOHHOW MOJIEJIM aTOMHOTO 1pa;

IIpuBOAUTH ITpUMEPBI IPOSIBIICHUS B IPUPOJIE U
IIPAKTUYECKOTO UCIIOJIb30BaHUS PAJUOAKTUBHOCTH,
SIIEPHBIX U TEPMOSIACPHBIX PEAKIUH, JIMHEWYAThIX
CIIEKTPOB.

Hcnoab30BaTh MOJTyYCHHBIC 3HAHUS B TIOBCETHEBHOM JKU3HH
npu o0paleHnu ¢ mpudopamH , UIsl COXPaHEHUS 3/10POBbS U
COOJTIOZICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B
okpyxaroriei cpene; COOTHOCHUTB YHEPTHUIO CBS3H aTOMHBIX
snep ¢ 1eeKTomM Macchl;

Pasnien 7. Spomonms Pa3zimyaTh OCHOBHBIC IPU3HAKU CYTOYHOT'O BPALCHHUS
Bcenennoi 3B&3HOrO Heba, aBrskeHns JIynbl, CoJIHIA U TIAaHET
OTHOCHUTEJIBHO 3BE3I;

IHoHnMaTh pa3nuuust MKy TeIHOLEHTPUUECKON 1
TeOLICHTPUUECKON CUCTEMaMH MUDA.

Yka3pIBaTh 001111e CBOMCTBA M OTJIMYHSA IUIAHET
3eMHOU TPYMIIBI U IJIAaHET- THTaHTOB; MAJIBIX Tell
CoJHEYHOU CUCTEMBI U OONIBIINX IIJIAHET;
NOJIb30BaThCsl KapTOil 3BE3AHOTO HEba MpH
HaOMI0AeHUSX 3BE31HOTr0 HeOa; Pa3inuaThL OCHOBHEBIE
XapaKTEepUCTHUKU 3BE3]1 (pa3Mep, LIBET, TEMIIEPATYPA),
COOTHOCHTB IIBET 3BE3/IbI C €€ TeMIIepaTypo;

PaznuyaTh runortesbl o npoucxoxaeHnu COTHEYHOM
CUCTCMBI.
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7. VCJIOBUS PEAJIM3ALIMM PABOYEI ITPOTPAMMBI YYEBHOM
TV CTUTLITAHBI

7.1 TpeboBaHusl K MUHMMAJIbHOMY MAaTepHATbHO-TEXHHYECKOMY
o0ecrneYeHnIo
Peanuzanus y4yeOHOW AMCUUIUIMHBI TpeOyeT Hanmuyusi ydyeOHOro KaOuHeTa: T.
Vnan-Vm, yn. CaxesasoBa, 9 (mutep E). Kab. 2 — kabuneT 5KoI0ruH, 61OoNoruy,
xumun U reorpaduu. O6opyaoBaHne yueOHbIX KAOMHETOB U 1TAOOPATOPHIA:

MOCAaI0YHbIE MECTa MO KOJIMYECTBY 00yUaIOIIUXCS;

pabouee MecTo Mpero1aBaTes;

JI€MOHCTPAIIMOHHBIN CTOJ

BBITSDKHOM IIKad

y4eOHO-HarJIAHbIe TOCOOUS MO (U3HUKE, XUMUHU U OMOJIOTHH;

TexHnueckue cpeacTBa 00yUyeHUs:
[TK DNS.

7.1 UadopmanunonHoe odecrieyeHue 00y4eHus

Ilepeyenb pexoMeHaAyeMbIX Y4YeOHbIX wu3aaHuil, HHTepHeT-pecypcos,
JAOMOJHUTEIHLHOU JTUTEPATYPbI

OCHOBHBIC HCTOYHUKH:

1 Bacunbes, A. A. ®usuka : yueb. nocooue aiist CITIO / A. A. Bacuibes, B. E.
®enopos, JI. I. XpaMoB. — 2-¢ u3., uctp. u gon. — M. : U3gaTenbcTBO
IOpaiit, 2019. — 211 c. — (Cepus : IIpodeccrnonanprnoe odpa3oBaHue). —
ISBN 978-5-534-05702-7. — Pexum noctyna : HYPERLINK
https://www.biblio-online.ru/bcode/438066

2 'opnay, B. B. ®usuxka : yue6. nocodue ans CIIO / B. B. 'opnau. — 2-e u3n.,
uctp. u gon. — M. : UznarensctBo FOpaiit, 2019. — 215 ¢. — (Cepus :
[Tpodeccuonanproe obpazoBanme). — [ISBN 978-5-534-09366-7. — Pexum
nocryna : HYPERLINK https://www.biblio-online.ru/bcode/438590

JlonmoTHUTeIbHbIe HCTOYHUKH:

1 Ponuonos, B. H. ®usuka : yue6. nocodbue ana CIIO / B. H. Poanonos. — 2-e
u3a., ucnp. u aomn. — M. : U3parensctBo IOpaiit, 2019. — 273 ¢. — (Cepus :
[Tpodeccnonansuoe obpazoBanue). — ISBN 978-5-534-07177-1. — Pexum
noctyna : HYPERLINK https://www.biblio-online.ru/bcode/434294

2 bopnosckuii, I'. A. ®uzuka B 2 1. Tom 1 : yue6. mocodue mnsa CIIO / I'. A.

bopnosckuii, O. B. bypcuan. — 2-e uzn., ucnp. u gon. — M. : U3narenscTBo
Opaiit, 2019. — 242 c. — (Cepus : IIpodeccuonanpHoe oOpazoBaHue). —
ISBN  978-5-534-09574-6. — Pexum gpocrynma : HYPERLINK

https://www.biblio-online.ru/bcode/441288
3 bopnosckuit, I'. A. @usuka B 2 1. Tom 2 : yue0. nmocodue mis CIIO / I'. A.
bopnosckuii, 3. B. Bypcuan. — 2-e u3zn., ucnp. u gon. — M. : U3xarenbcTBo
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Opaiit, 2019. — 299 c. — (Cepus : IIpodeccuonanpHoe oOpazoBaHue). —
ISBN  978-5-534-09572-2. — Pexum goctyna : HYPERLINK
https://www.biblio-online.ru/bcode/441289

4 Kanammankos, H. 1. ®uzuka B 2 4. Yacts 1 : yueOnuk u npaktukym s CITO /

H. II. Kanamnukos, C. E. MypaBseB. — 2-e¢ u3a., ucop. u jgomn. — M. :
M3marensctBo FOpaiit, 2019. — 254 ¢. — (Cepus : Ilpodeccrnonanproe
oOpazoBanue). — ISBN 978-5-534-09159-5. — Pexum pgocryna

HYPERLINK https://www.biblio-online.ru/bcode/437216

5 Kanamuukos, H. I1. ®u3uka B 2 4. Yacth 2 : yueOHUK U nipakTukyM 1jist CI1O /
H. II. Kamamnukos, C. E. MypaBbeB. — 2-¢ u3a., ucop. u aom. — M. :
M3narensctBo HOpaiit, 2019. — 244 ¢. — (Cepus : IIpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-09161-8. — Pexum goctyna
HYPERLINK https://www.biblio-online.ru/bcode/427269

6 ['opnau, B. B. ®usuka. 3agaun, tectsl. MeToibl pemeHus : yued. mocodue st
CIIO / B. B. I'opnau. — M. : U3narensctBo FOpaiit, 2019. — 301 ¢. — (Cepus
: Ilpodeccnonansuoe odpazoBanue). — ISBN 978-5-534-08112-1. — Pexum
noctyna : HYPERLINK https://www.biblio-online.ru/bcode/442274

OduunanbHbIe H3TAHUS
1. Poccuiickas razera — B onoiauoreke YOY BO BOIIAU

2. Cobpanue 3akoHoparenbcTBa Poccuiickoit deneparuu
3akoHonaTenbcTBO PO

1. «O6 oObexTax KyJbTypHOTO Hacneaus (MaMsATHUKAX UCTOPUHU U KyJIbTYpHI)
HaponoB Poccuiickoit @enepanumn»: PenepanbHbiii 3akoH 0T 25.06.2002 Ne
73-®3 (pen. ot 30.12.2015) (¢ u3Mm. u nom., Bctym. B cuiy ¢ 01.01.2016)
[OnekTponHbIi  pecypc] // Pexum noctyna «Koucymnbrant Ilmrocy:
http://www.consultant.ru/document/cons_doc_LAW_ 37318/

Crnenuajn3npoBaHHbIe ePUOAUYECKHE U3TAHUS

1. [IpaBo u o6pazoBanue — B oudmmoreke HOY BO «bIIIN»

2. 3akoH u nipaBo — B oubnuotexke YOY BO «bIITN»

HNuTepHeT-pecypcesbl:

1 http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/4.17/p/page.html -
denepallbHBIN EHTP HHPOPMAITMOHHO-00Pa30BaATEIBHBIX PECYPCOB.

2 dic.academic.ru - Akagemuk. CoBapu U SHIIUKIIONEIHUH.

3 www.booksgid.com - Books Gid. Onextponnast Oubnamoreka.

4 globalteka.ru/index.html - I'moGantexa. I'moGanbHast OHOIMOTEKAa HAYYHBIX
PECYPCOB.

5 window.edu.ru - Equnoe okHO gocTymna k 00pa3oBaTeIbHBIM PECYPCaM.

6 st-books.ru - JIyumras yaeOHas smreparypa. Www.school.

7 edu.ru/default.asp - Poccuiickuii o0pa3oBarenbHbli HOpTan. JlocTymHOCTS,
KauecTBO, 3(P(HEeKTUBHOCTD.
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8 ru/book - DnekTpoHHas OMOIMOTEUHAsI CUCTEMA.

9 http://www.alleng.ru/edu/phys.htm - O6pazoBarensubie pecypcsl UHTEpHETA —
dusuka.

10 http://school-collection.edu.ru/catalog/pupil/?subject=30 — Enunas
KOJUIEKIIHA HHU(POBBIX 00pa30BaTEIbHBIX PECYPCOB.

11 http:/fiz.1september.ru/ - Yuebno-metoanueckas razera « Dusnka.
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