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PaGouast mporpamma yueGnoi mucrumnuasl «OU3UKA» paspaboraHa Ha OCHOBE oroc
cpennero obmero obpasopanusA (yTB. HprKasoM MunucTepcTBa oOpa3oBaHKs M Haykun P® ot
17.052012 1. Ne 413 B pen. ot 29.062017 T.) W Ha OCHOBE NPHUMEPHOH IPOIPaMMbI
oGmeobpasosatenbhoit  yueOHolt  jgucmmmimnbl  «OU3UKA» - mms npodecCuOHAIBHBIX
o6pasoBaTeNbHBIX ~ OpraHusauuil, onoOpennod  Hay4HO-METOAMYECKHM  COBETOM [lentpa
npodeccuonansroro obpasosanusi OIAY «DUPO» u peKOMEHIOBAHHOH Ui PealA3aliy [IICC3
CIIO Ha 6ase OCHOBHOTO OOIIEro 0Opa3oBaHMs C IOJyYCHHEM CpeRHero obmero obpa3oBaHUs,
nporoxon Ne 3 ot 21.07.2015 r. (yrousenus: mportokon Ne 3 ot 25.05.2017 u HMII ot 11 oxts6ps
2017 1. 3a Ne 01-00-05/925), ¢ yuerom ITOOII cpensero obumero oOpasoBaHus, OLOOPEHHOH
pemerneM ®YMO mo ofiemy o6pasoBammio (MPOTOKON OT 28 HMIOHS 2016 r. No 2/16-3) mo
cnemuansroct CIIO

20.02.04 «IToxapHasi 0€300aCHOCTH

Kadenpa-paspaboturk: KoJure/uK HHHOBAIMOHHBIX TEXHOIOIYH U NPEJNPUHIMATEIBCTBA Bal'y.

Pabouyro nporpammy coctaBmil: Tapacosa M.A. npenogasarens KIMTTI Bal'y.

iz 7
7/

PaGouast mporpaMma paccMOTpeHa M 0f00peHa Ha 3acelaHuM y4eOHO-METONUIECKOH KOMUCCHH
KUTII Bal'y

IpOTOKOT Ne 1 ot « 5/ » (fbg %/@77%9‘/' 2020 roxa

JTupextop KUTIIBAl'Y é 'Z H.E. Mumynusa

ITporpaMma repeyTBepKAeHa:

Ha y4eGHBIN ToI, IPOTOKOI Ne oT

Hupextop KUTIIBal'Y H.E. Mumynuna

I[Tporpamma nepeyTBep KIEHA:

Ha y4eOHBIM ToJl, TPOTOKOIT Ne OT

Hupexrop KUTIIBal'Y H.E. Mumynusaa

[Mporpamma nepeyTBepXKACHA:

Ha yueOHBIA roj, mpoTokon Ne oT

Hupexrop KUTIIBal'Y H.E. Mumynuna
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1. IACHOPT PABOYEH IIPOTPAMMBI YUEEHOI JUACITATLIAHBI

L.1. O6nacte npumenenus padoueii IPOrpaMMmpl
Pabouas nporpamma 001eo6pasoBaTenbHOM Y4eGHON MHCITHIIIHEE] «Dusnkay npenHa3Havena
AL M3YYeHHS (HM3MKH B NPohecCHOHANbHEIX 00pa3oBaTebHBIX OPraHHU3ALKSX, PeaTU3yIomux
o0OpazoBarenbHyI0 IpOTpaMMy CpeaHero obuiero o6pasoBaHus B Ipexesiax ocoenns I1TICC3 CIIO
Ha 0a3e OCHOBHOIO 06LIEro 00pasoBaHys 10 CIENHATHHOCTH TeXHHIECKOI0 upopuas CIIO

20.02.04 «IloxxapHas Ge30macHOCTby

1.2. MecTo yyebnoit AucoumiuuL! B crpykrype IIIICC3
Yuebnas jucummiuma «®usukay  sBisercs Y4eOHBIM  IIpeIMETOM  0Gs3aTenbHOM
MpeaMeTHOH obnactu «Ecrectrennsie naykuy GIOC CpPenHero o0mero 06pasoBaHusL.

1.3. UHean u 3amaum yueGmoit AMCHHIUTHHBI — TPeOOBAHHS K Pe3yJbTATAM OCBOCHHII
Y4e0HOM AHCHMILUINHDI:

Conepixanue mporpamMmmer «Duzpkay HAIIPABJICHO Ha JOCTHIKEHHE CIESAYIOMIUX MeJIeil;
¢ OCBOCHHC 3HAHMH O (QyHIAMEHTANLHBIX (BDU3MYECKHX 3aKOHAX H [PUHIKIAX, JIEXAIIHX B OCHOBE
COBPEMEHHOH (DU3MYECKON KAPTUHEI MHpa; HAMOONEE BAKHEIX OTKPBITHSIX B 0ONacTH (GH3MKH,
OKA3aBIIMX ONPENETAIOICE BIMSHHE HA PA3BHTHE TEXHUKH K TEXHOJIOTHH; METOJAaX HAYIHOro
MIO3HAHHS TIPHPOJILI,
¢ OBJAJCHHE YMEHHAMH INPOBOIUTH HAGNIOEHHMS, [TAHUPOBATE M BBINONHATE 3KCIEPUMEHTEL,
BBIIBUTaTh THIOTE3Bl M CTPOMTH MOJENH, IPHMEHSTH TIONyYeHHBIE 3HAHUS 110 (U3MKe IS
OOBSICHEHUS PasHOOOPA3HEIX (DHU3HUECKHX SBIEHHH i CBOMCTB BEILECTB; MPaKTHUECKH HCIIOIb30BATE
(usHIecKue 3HAHUS; OLEHUBATD AOCTOBEPHOCTE ECTECTBEHHO~HAYYHON HH(BOpMAIHH;
® Pa3BUTHC IIO3HABATCNBHBIX HHTEPECOB, HMHTEINIEKTYATBHBIX K TBOPUECKHMX cIOCOOHOCTEH B
mpouecce MproOpeTeHnst 3HaHMM U yMeHui 1o (usuKe ¢ ucnoaB30BaHHEM Pa3ITHIHBIX HCTOYHUKOB
HH(GOPMALHK ¥ COBPEMEHHBIX MH(POPMAIOHHBIX TEXHOIOTHL,
® BOCIHTAHHE YOEHNEHHOCTH B BOSMOXHOCTH TO3HAHHS 3aKOHOB IPUPOJIBI, HCIOJIL30BAHUS
AOCTIKEHMH (M3MKM HAa GNaro pasBUTHS  YeJOBEYECKO OUBUIIM3AMH;  HEOOXOIMMOCTH
COTPYNHUYECTBA B IIPOUECCE COBMECTHOrO BBIIOTHEHMS 3a1a4, YBaXKHUTEIBHOTO OTHOIICHHS K
MHCHHMIO ONIOHEHTA IPU OOCYMACHUH Mpobiiem CCTECTBECHHO-HAYYHOI'O CONEPIKAHUS, TOTOBHOCTH K
MOPAIbHO-3THYECKOH OLCHKE HCIIONB30BAHMS HAYYHBIX NOCTHIKCHUH, YyBCTBA OTBETCTBEHHOCTH 34
3aIUTY OKPYXKAoLIel cpesl;
® HCHOJL30BAHHE MPUOOPETEHHBIX 3HAHWM M yMeHH# s PCIICHUSA NPaKTUYECKHUX 3a1ay
TOBCCTHEBHOH  KHM3HM, OOECIECUeHHS GE30MACHOCTH  COBCTBEHHOL KH3HH, palHOHAILHOTO
UPHPONIONIONE30BAHMA U OXPaHbl OKDPYXKAIOWEH CPembl B BO3MOKHOCTE NPUMEHEHUS 3HaHUH IIpH
PCIICHHH 3a/1a, BOSHUKAIOIIHMX B IOCIENYIOWEH MPODeCCHOHANBHOMN TesTelEHOCTH.,

OcBoenune CoACpXKauus y4yeOHOW AUCHHMIUMHEL «DH3HKAY obecrneynBaeT JOCTHIKEHHE
CTYACHTaMHU CICAYIOLUINX Pe3yabTATOB:
*  JHYHOCTHBLIX:
~ YBCTBO rOPIOCTH H YB&XECHHS K HCTOPHH M JOCTIDKEHHSM OTEYECTBEHHON (pH3HUECKo Haykn;
(usuyeckn rpamMoTHOE mMOBexeHUE B IPOQECCHOHANLHOM NeSTENBHOCTH | OBITY TIpu OOpalneHnu ¢
npubOpamMHu H yCTpoicTRaMu;
— TOTOBHOCTb K IIPONO/DKEHHIO OOpa3oBaHMS M  IOBBINICHHUS KBATHQUKAIMK B M30paHHOM
IPOPECCHOHANIBHON JIeATENLHOCTH U OOBEKTHBHOE OCO3HAHUE ponu QU3MYECKUX KOMIETEHIHH B
3TOM;
~ YMEHHE HCIIONIb30BATH JNOCTIIKCHUS COBPEMEHHO dusmueckoit Hayku u bu3nueckux Texuooruit
U TOBBIIIEHUS COOCTBEHHOrO MHTCJUICKTYAlIbHOTO PasBHTUS B BBIOPAHHOIM IpohecCHOHATHHOM
JEATENHHOCTH,



~ YMEHHC CaMOCTOATENBHO NOOBIBATE HOBBIC JUIS ceOsl (DU3MUECKHE 3HAHUS, HCIIONB3YS IS 9TOrO
JOCTYIIHBIE MCTOYHHUKH HH(pOpMALKL;

~ YMCHHE BBICTPaUBATL KOHCTPYKTHBHEIE B3AUMOOTHOIIEHHS B KOMAH/IE 110 petuenuro obuumx 3a5ay;
~ YMCHMC YNpPaBJATH CBOCH I03HABATENBHON JEATENHHOCTHIO, IPOBOIUTL CaMOOLEHKY YPOBHS
COOCTBEHHOTO MHTEILIEKTYATBHOTO PA3BUTHS,

® MeTanpeaMeTHbIX:

— HCIOIL30BAHKC DPA3sIMYHBIX BUIOB II03HABATENBHOM ESTENBHOCTH IS pemenns (HU3HUECKUX
3ajad, TNpPUMCHCHAC OCHOBHBIX METONIOB IIO3HAHWS (HaGIIONEHHS, ONMCaHUs, U3MEpPEHHUS,
OKCTIEPUMEHTA) JUIS U3YUEHHS PA3IHYHBIX CTOPOH OKpYXarollen NeHCTBUTENLHOCTH,

— HCIOJIE30BAHME OCHOBHBIX MHTE/UICKTYalbHBIX ONEpalyil: TOCTAHOBKH 3ala4d, QOopMyIHPOBAHUS
THIIOTES, aHaTu3a W CHHTE3d, CPAaBHCHMS, OOOOLICHMS, CHCTEMATH3ALMH, BBIBICHUS HOPHYHUHHO-
CIIENICTBCHHBIX CBA3CH, IOMCKA aHANOroB, (GOPMYIHPOBAHMS BBIBOJOB JUISL U3YYEHUS Pa3IMYHBIX
CTOPOH (DPM3HYECKHX OOBEKTOB, SBJICHHH H [IPONECCOB, C KOTOPBIMH BO3HHUKAET HEOOXOMHMOCTH
CTAIIKUBAThCA B IPO(ECcCHOHANLHOM cepe;

~ YMCHHE FCHEPUPOBATEL MIACH M ONPENENIATE CPECTBA, HEOOXOMUMBIE IS HX peannzanvu,

~ YMCHHE HCIONB30BATH PA3MYHBIC HMCTOYHMKH IUIS HONYYeHHS (DH3UIECKOil uHbOopManmy,
OLCHUBATh €€ JOCTOBEPHOCTH);

~ YMCHHE aHaIM3UPOBATE U MPEACTABIATE HHMOPMALUIO B PA3IMUHDIX BHAAX,

— YMEHHE NyOIMYHO NPEACTABNSTH PE3YIBTATH COBCTBEHHOIO UCCIICNIOBAHUS, BECTH AWCKYCCHH,
AOCTYITHO H rapMOHHYHO COYeTas COAEPIKAHUE U (POPMBI IPENCTABIISIEMOL HHOPMAIHY;

® NpeAMeTHBIX:

— OODBSICHATE ¥ aHAIM3UPOBATH PO M MECTO $usuku B HOPMHUPOBAHUU COBpEMEHHOI Hay4yHOHI
KapTHHBI MHpa, B Pa3sBUTHH COBDEMEHHON TEXHHWKH H TEXHOJOIHMH, B IIPAKTHYECKON IESATENBHOCTH
Jronei;

~ XapaKTCpU30BaTh B3aUMOCBSI3b MEXTY GHM3MKOM U IPYTHMHU €CTECTBEHHBIMH HayKamu,

— XapaKTepu3oBaTh CHUCTEMHYIO CBS3b MEXAY OCHOBOIOJNArAOLIMMH Hay4YHBIMH HOHSITHSIMH:
IPOCTPAHCTBO, BpeMsl, MaTepusl (BEIIECTBO, II0NIE), ABUIKEHHUE, CHIA, 9HEPTHUs;

— TOHUMATh U OOBACHSATE IETOCTHOCTH (hH3HIECKOH TCOPHH, PA3INYaTh TPAHUILIBI €€ IPUMEHUMOCTH
H MECTO B pANy APYIUX (U3HUECKUX TEOPHI;

— BIANCTL IpUEMaMH TOCTPOCHHS TEOPETHUYECKUX [MOKA3ATENbCTB, a4 TaKOKe IPOrHO3UPOBAHHS
OCOOCHHOCTEH MpOTeKaHUs (GHU3MYECKUX SBICHHH K IIPOLIECCOB  HAa OCHOBE MOJNYYEHHBIX
TEOPETHYECKUX BBIBOJIOB M JOKA3ATE/IBCTB;

— CaMOCTOATENEHO KOHCTPYHPOBATH OKCIHEPUMEHTAIBHBIE YCTAHOBKH JUIS IIPOBEPKH BBIIBUHYTHIX
THIIOTE3, PACCYUTHIBATE A0CONOTHYIO H OTHOCHTENBHYIO IOTPEIIHOCTH;

~ CaMOCTOATENLHO IIAHUPOBATE M POBOAUTE HU3HUECKHE SKCIIEPHMEHTHL,

~ PCUIATb NPaKTHKO-OPHEHTHPOBAHHbIE KAYECTBEHHBIE H PACUCTHDIE usmueckue 3anaum ¢ omopoit
KaK Ha W3BECTHEIC (DU3UYECKHE 3aKOHbI, 3AKOHOMEPHOCTH H MOJICJIH, TaK ¥ Ha TEKCTHl ¢ U3OBLITOUHOLH
uHbopmarueit;

~ OOBACHATD IPAHHIIBI IPAMEHEHHS H3YYEHHbIX usryeckux Moneneit mpu pernennu buzugeckux u
MEXKIIPEAMETHBIX 33134,

~ BBUIBHTATL THIIOTE3B!l HA OCHOBE 3HAHHS OCHOBOIOJATAIOMMX (H3MUECKHX 3aKOHOMEPHOCTEH u
3aKOHOB;

— XapakTepH30BaTh INOOATBHBIE IPOGIEMBI, CTOSIIHE IICpeNl 4CIOBEYECTBOM: ISHEPreTHYECKHUeE,
CBIPBEBRIC, SKOJIOTHYECKHE, B POIIb GU3MKH B PEILEHUH S5TUX IPOBIIeM;

— OOBACHATH HPUHIMUIIB PaGOTHI U XaPaKTCPUCTHKH M3YYCHHBIX MAIllUH, HIPHOOPOB M TEXHUYECCKHX
YyCTPOMCTB;

— OOBSACHATH YCNOBHS IpPHMEHEHHS (DH3MISCKHX MOZIETIeH MpH peumeHMH (H3MYECKHX 3amady,
HaXOMUTb aJCKBATHYIO NPEIJIOKEHHOH 3aaue (PU3MYECKYI0 MOJEND, paspemiarh mpobjieMy Kak Ha
OCHOBC UMCIOMINXCS 3HAHUH, TaK U IIPH ITOMOIIY METOAOB OI[CHKH.



2. CTPYKTYPA U COAEPKAHUE YYEBHOMN ANCIAILINHEI

2.1. O0BeM y4eOHOM AUCIHIIHHDI U BUAbI y4e0Hoii paGoThI

Bun yue6uoit paGorsr

O0LeM wacos

O0nem 00pasoBaTeLHOM NPOrpaMmbl Y4eOHOH AU CHHIIHHDI 165
B TOM YHCIIe:

TCOPETUYECKOE 00yUeHne 44
nabopaTopHble paboTH (ecnu npeoycmompeno) 22
IPAKTAYCCKUE 3AHATHS (€CU NPeOYCMOmPEHo) 44
HHIUBHYANBHBIA IPOEKT (ecau npedycmompeno)

KOHCYJbTallu{ -
camocTosTenbHas pabora obyuqaromerocs (Bcero) (eciu npeoycmompeno) 55
B TOM YHCJIE:

CamMOCTOsITE/bHAS PaboTa Ha/l MHAMBHAYAIbHBIM IPOEKTOM (eCiu npedycmompeno) 23

IIpomesxxyTounas arrecramms (Ik3amen)
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3. XAPAKTEPUCTUKA OCHOBHBIX BUJAOB YYEBHOU JESITEJbHOCTH

CTYJAEHTOB
COLEPXXAHME XAPAKTEPUCTUKA OCHOBHBIX BUJIOB JEATEJIbHOCTH
OBYUYEHUA CTYJEHTOB (HA YPOBHE VUEBHBIX JEVCTBUI)

Brenenue VMeHHs IIOCTAHOBKH LeJeH eATeNBHOCTH, IUIAHHPOBAaHUSA COOCTBEHHOM
JEATENHLHOCTH IJISl JOCTH)KEHUS MIOCTABIICHHBIX LEJIeH, IPeABUICHHIS BO3MOXKHBIX
pe3ynpTaToB  3THUX OEHCTBHH, OpraHusaldll CaMOKOHTPOIS H  OUCHKH
HOJIyYECHHBIX PE3YILTATOB.

PasBuTHe CIOCOOHOCTH SICHO M TOYHO H3Jararb CBOHM MBICIH, JIOTHYECKU
00OCHOBBIBATh CBOIO TOYKY 3PEHHS, BOCIPHHMMATL M aHATM3HPOBATH MHCHMSA
coOeceIHIUKORB, IPHU3HABAS IPABO IPYIroro 4ejoBeKa Ha HHOe MHCHHUE.
ITpoussenenre W3MepeHUs (QU3MUECKMX BEIMYMH M OLCHKAa TIPaHMIBI
MOTPEIIHOCTEH H3MEPEHUH.
[pencraBnenyre TPaHMIBI  [OTPEIIHOCTEM M3MEPEHHH NPH  IOCTPOCHUHU
rpaduKoB.
VMeHHE BBICKa3LIBATh FMITOTE3bI s 00BSICHEHHS HAOMIONAaEMBIX SIBJICHHNA.
YMeHue npeniaraTe MOJENH SIBICHUH.
VkazaHne rpadull IPEMEHUMOCTH (PU3HUECKHUX 3aKOHOB.
V30xeHre OCHOBHBIX MOJIOKEHUH COBPEMEHHOM Hay4yHOM KapTHHBI MHpA.
IIpuBeseHue IPUMEPOB BIHUSHUSL OTKPHITHH B (DH3HKE HA IPOrPEcC B TEXHHUKE U
TEXHOJIOTUH IPOU3BOACTBA.
Vcnonp3oBanue Mnreprera st moucka MHGOPMAIMA.
1. Mexannka

KunemaTuka [IpencraBneHre MEXaHUYECKOTO IBIDKEHMS Tejla YPaBHCHHSIMH 32BHCHMOCTH
KOOPJMHAT U MPOEKIHEH CKOPOCTH OT BPEMEHH.
IIpencraBienne MEXAHWYECKOTO MABIDKEHMS Tela TIpaQuKaMH 3aBHCHMOCTH
KOOPAUWHAT B IPOEKIHMEH CKOPOCTH OT BPEMEHH.
OmnpeneneHue KOOpAMHAT MIPOHAECHHOIO IIyTH, CKOPOCTH M YCKOPEHHS Teja IO
rpadukaM 3aBHCHMOCTH KOOPAMHAT M IIPOEKIMH CKOPOCTH OT BPEMEHH.
Onpenenenre KOOPAWHAT MPOHAEHHOTO HYyTH, CKOPOCTH W YCKOPEHHs Tena IIOo
YpaBHEHHUSIM 3aBUCHUMOCTH KOOPAMHAT U IPOEKIUM CKOPOCTH OT BPEMEHHU.
[TpoBeneHne CpaBHHTENHLHOIO aHaIM3a PaBHOMEPHOTO H PaBHOIEPEMEHHOTO
IBIDKEHUH.
Vkasauue HCIOAb30BaHKMS [OCTYIATENFHOIO M BPALIATEbHOrO JBHXKEHHH B
TEXHUKE.
Ilpuobperenne ompiTa pabOTBl B IpPyNIE C BBIIOJHEHHEM Pa3IAYHBIX
COLIMAIBHBIX POJIECH.
PaspaboTka  BO3MOXKHOH  CHCTeMBI  ACHCTBUM M KOHCTPYKIHMH UL
HKCIIEPUMEHTAIBHOTO OIIPENEICHN KUHEMATHYECKHMX BETHYHH.
IIpencrasienne nadopManuy 0 BUAAX ABIKSHHs B BUAE TaOJIULIEL

Junamuka OOpsIcHEeHHNEe JEeMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB, ITOATBEPXKIAIOMMX 3aKOH

UHEPLUH.

H3mepenune Maccesl Tena.

Wsmepenue CHIIbl B3aUMOAEHCTBHUS TEIL.

Berupcnenne — 3HaueHWs ~— CHJI [0 M3BECTHHIM  3HAYEHHSAM  Macce,
B3aHMOJEHCTBYIOLIUX TEJI U UX YCKOPEHHUH.

Brruuciienne 3Ha4eHus YCKOPEHUH TEl 10 U3BECTHBIM 3HAYEHHAM AEHCTBYIOLIMX
CUJI M Macc TeJl.

CpaBHEeHHE CHIIBI IEHCTBUS U IPOTHBOJEHACTBHA.

[IpuMeHeHne 3aKOHA BCEMHPHOrO TSTOTEHHS IPH pacdeTax CHJI U YCKOPeHHH
B3aUMOJECHCTBYIOIUX Tel.

CpaBHeHUe YCKOpeHust CBOOOIHOro IafeHus Ha aHeTax ColHeYHON CHCTEMBL.
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Brinenenne B Texcre yueOHHKA OCHOBHBIX KaTerOpHil HayYHOU MHGOPMALIUH.

CraTHka 1 3aK0HbBI

HpHMeHeHI/IC 3aKoHa COXpaHCHHA HMIIYyJIbCa [JIs1 BbIYHCICHUA H3MEHEHUH

COXpaHeHHs CKOpOCTEN TeJl IIPH UX B3aUMOJEHCTBUIX.
H3mepenue paboThI CHIT U U3MEHEHNE KMHETHUECKON SHEPIUH Tea.
Brraucnenne paboThl CUJl ¥ H3MEHEHUS] KHHETHIECKOM SHEPTHH Tea.
Brruncienue noTeHIMANBHON SHEPTUH TEJ B IPABUTAIIHOHHOM IIOJIE,
Onpenenenne NOTEHIMANBGHOM BSHEPTHM yHOpPYro AeGOpMHUPOBAHHOIO Teia IO
H3BECTHOH nedopMaruiy U )KecTKOCTH Tejla.
IlpuMeHeHne 3akoHAa COXpaHEHHS MEXaHHUYeCKOM OSHepruM MpH pacuerax
pe3yapTaToOB B3aMMOACHCTBMM Tel TIpaBUTAIMOHHBIMM CHJIaMH W CHJIAMH
YIIPYTOCTH.
VYKazaHue rpaHull IPIMEHUMOCTH 3aKOHOB MEXaHUKH.
Vkazanue y4eOHBIX TUCIHIUINH, IPU U3YYSHUHM KOTOPBIX HCIOIB3YIOTCS 3aKOHEI
COXPaHEHHUs.
2. OcHOBBI MOJIEKY ISIPHOI PH3MKH U TEPMOTHHAMMKH
OcHoOBBI BeinonHeHne 3KCIEPUMEHTOB, CIYXalMX Ui OOOCHOBaHHS MOJIEKYJISPHO-
MOJIEKYJISIPHO- xkuHetndeckod teopun (MKT).
KHHETHYECKOM Pemenwe 3amady ¢ TNPUMEHEHHEM OCHOBHOIO YpPaBHEHHS MOJIEKYJISPHO-
TEOPHH. KUHETHYECKOM TEOpHH ra3os.

Naeannueii ras.

Onpenenenue napaMeTpoB BEIECTBA B Ta3000pa3sHOM COCTOSHUM Ha OCHOBAHUH
ypaBHEHMS. COCTOSHHUS HAeaIbHOro rasa. OnpeneeHue napaMeTpoB BEIIeCTBa B
ra3000pa3sHOM COCTOSIHHM U HPOHCXONSIIMX  MPOIeccoB o  rpaduxam
sasucuMocty p (T), V (T), p (V).

OxcnepuMeHTanbHoe HccnenoBanue 3asucumoctd p (T), V. (T), p (V).
[Ipencrasnenre B BUAE rpagKOB H30XOPHOI0, H3006apHOTO U M30TEPMHUUYECKOTO
IPOIIECCOB.

Brraucnenre cpenHei KHHETHYECKOU SHEPTHUHU TEIIOBOrO ABHIKEHUS MOJIEKYII 110
M3BECTHOU TeMIieparype BeIeCcTBa.

BrickaspiBaHue rumnote3 s oOBsICHEHHs HaOOZaeMbIX sBIEHUM. YKaszaHue
I'paHul IPIMEHAMOCTH MOJIETH «HIeallbHbIH ra3y u 3akoHoB MKT.

OcHoBbl
TePMOXMHAMHKH

M3Mepenne KOJIMYecTBa TETUIOTHI B IIpoIeccax TeIUIoNepeIadH.

Pacder KonmuecTBa TEIUIOTHI, HEOOXOIMMOIO JUIL OCYINECTBIEHMS 3aJaHHOIO
Iporecca ¢ TeronepeaadeH.

Pacyer m3MeHeHHMs BHYTpeHHeH OHepruu Tel, pabOTHl H  IEpEeJaHHOrO
KOJIMYECTBA TEIJIOTHI C MCIIOIB30BAHUEM IIEPBOIO 3aKOHA TEPMOTUHAMHUKI.
Pacuer paGoThl, coBepIIeHHOI ra3oM, o rpaduky sasucumoct p (V).
Beraucnenne paboTel rasa, COBEPIICHHOM NpPH H3MEHEHHMH COCTOSHHSA IIO
3aMKHYTOMY UIHKIY.

Brruucnenne KIIJI mpm coBepiuenun rasom paGoTel B IPOLECCAX M3MEHEHHUS
COCTOSIHHS I10 3aMKHYTOMY ITHKITY.

OO6bsAcHEHNE IPHHIMIIOB ISHCTBHS TEIUIOBBIX MAIIIHH.

HemoncTparusa ponu (HU3UKH B CO3MAHUM M COBEPLIEHCTBOBAHMH TEIIOBBIX
JIBUTATEJIEH.,

Hsnoxenue cyTu 3KOJOTHUECKHX HpoOiieM, 00YCIOBIEHHBIX PAOOTON TEMIOBBIX
OBUraTejed M IPEeUIOKEHHME IYyTH HX pElIeHHs. YKazaHHe TIpaHuil
IPUMEHUMOCTH 3aKOHOB TEPMOAMHAMHUKH. YMEHHUE BECTH JUAJIOT, BBICIYIIHBATE
MHEHHE OIIOHEHTa, YYacTBOBaThb B JHCKYCCHHM, OTKDBITO BBIpaXaTh H
OTCTauBaTh CBOIO TOUKY 3PEHUS.

VYKazaHue y4eOHBIX JUCIMIUIMH, OPH U3YYSHHH KOTOPBIX HCIOJIB3YIOT YUeOHbIH
Matepran «OCHOBBI TEPMOAMHAMUKID,

CroiicTBa mapos,
JKUIAKOCTEH,

I/ISMepeHI/IC BJIAJKHOCTH BO3ayXa.
Pacuer xomuuecrBa TCIIOTHI, HEOOXOIUMOTO IS OCYHIECTBJICHHSA IIpOIECca
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TBEPABIX TeJL.
TenioBbie ABJICHUS,

1iepexo/ia BeLlecTBa U3 OJHOT'0 arperaTHOro COCTOSHES B APYTOE.
DKCIIEpHMEHTAIBHOE HCCIIEOBAaHIE TEIUIOBLIX CBOMCTB BemecTpa. IlpuBenenue
IPUMEPOB KAUJUIAPHBIX SIBJICHUH B OBITY, IPUPOJIC, TEXHUKE.

HccnenoBanue MEXaHHUECKUX CBOMCTB TBEPIBIX TEIL.

IlpumeHeHne Qu3nYecKUX TOHATHH ¥ 3aKOHOB B y4eOHOM MaTepHaie
IpodeCcCHOHANBLHOTO XapaKTepa.

HcnionszoBanne MHTepHETA U1 OMCKa HHPOPMAIHH 0 pa3paboTkax

¥ IPIMEHEHUH COBPEMEHHBIX TBEPABIX U aMOP(HBIX MaTepHAJIOB.

3. DJIeKTpoAHHAMHI KA

DJIEKTPOCTATHKA

Brruncnenue cuit B3auMOJICHCTBUS TOUSUHBIX 3JICKTPUYECKHUX 3apsIIOB.
Brruncnenue HAmpsOIKEHHOCTH 3IEKTPHYECKOrO IOJSI OJHOIO U HECKOJbKHX
TOYEUHBIX SNEKTPUUYECKUX 3aPSIOB.

Brruucnenne moTeHIWANa ANIEKTPHUECKOrO IIOJIE OJHOTO U HECKOJIBKHX
TOUYEYHBIX SJIEKTPUUECKHX 3apsIoB. MiaMepenue pa3HOCTH NOTEHIHATIOB.
M3mepenue 3HePTHH 3IEKTPHICCKOrO MOJIS 3apsDKEHHOTO KOHISHCATopA.
Beraucienue sHepriuy 31eKTpuUecKoro mois 3apskeHHOro KOHAeH caTopa.
PazpaboTka 1iaHa W BO3MOXKHOH CXEMBI JEHCTBHIA 9SKCIEPHMEHTAIBHOTO
ONpeNeNeHuss  JJeKTPOEMKOCTH  KOHAEHcAaTopa M JHIJIEKTPUYCCKOM
IIPOHUIIAEMOCTH BEIIECTBA.

ITpoBenenue CPaBHUTEIILHOTO aHaIM3a I'PaBUTAIIMOHHOTO 15§
JIEKTPOCTATHUYECKOTO TIOJIEH,

Iocrostnubiit TOK

Hzmepenne mouHoCTH 3nekTpudeckoro toxka. Msmepenue 3/IC u BHyTpeHHETO
COIPOTHUBIIEHUS HCTOYHUKA TOKA.

Bemmonsenue pacyeToB CHIIBI TOKA U HAIpPsHKEHUM Ha ydacTKaX 3JEeKTPUUYESCKUX
geneil. OObscHeHNe Ha NpHMepe JJIEKTPHUECKON Ienu ¢ ABYMSI HCTOYHHKAMHU
toka (31C), B KaKoM cltyyae HCTOYHHUK

JJIEKTPUYECKOH 3HEepruu paboTaer B pexuMe reHeparopa, a B KakoM — B
pexxuMe noTpeduTes.

Omnpenenenue TeMneparypbl HHUTH HaKaIuBaHus. M3MepeHue dIeKTPUUECKOTO
3apsiAa NeKTpoHa.

CHsiTHE BOJBTaMIICPHOH XapaKTePUCTUKH THOA.

ITpoBenenne cpaBHUTENBHOTO aHANK3A IOIYIIPOBOJHUKOBBIX THOOB M TPHOIOB.
HcnonezoBanue MurepHera ms noucka HHGOPMAIUK O MEPCHEKTHBAX Pa3BUTHA
IIOJIyIIPOBOJHUKOBOM TEXHUKH.

YcTaHOBKA IPUIMHHO-CIIECTBEHHBIX CBSI3EH

Ob6bscHEeHNE TPHPOIEI ANEKTPUIECKOr0 TOKA B METAJUIAX, JIEKTPOJIMTAX, ra3ax,
BaKyyMe H I10JIyIPOBOJHHKAX.

IIprumenenue aneKkTposm3a B TEXHUKE.

IIposenenue CPaBHHUTENIBHOTO aHaiu3a HECAMOCTOSTENTFHOTO U
CaMOCTOSITENBHOI0 Ta30BBIX Pa3PsIIOB.

MarauTHbie
SIBJICHUS

Wsmeperne MHIYKIUM MarHHTHOTO IIOJIs. BhIYUCIEHUE CHUI, JEUCTBYIOIIMX Ha
IIPOBOJHUK C TOKOM B MAarHUTHOM IIOJIE.

Berarcnenre cui, AEHCTBYIOIMX HAa OJIEKTPUYCCKUI 3apsi, IBIDKYIIHMCS B
MarHUTHOM IIOJIE.

HccenenoBanue sBNeHUN 3IeKTPOMAarHUTHOM HHIYKIMH, CAMOMHIYKIIHH.
BerunicneHne sHeprui MarHuTHOTO TOJISL.

OO6psicHeHNEe TPUHIKIIA TEHCTBHS SJIEKTPOIBHTATEIIS.

OObscHEHHE NpHUHIMNA JEHUCTBHS TeHeparopa IJIEKTPHYECKOro ToKa U
SJIEKTPOU3MEPHTENBHEIX NpHOOpoB. OOBsACHEHWE NpHHIMIA JEUCTBUS Macc-
criekTporpada, yCKopuTene 3apskeHHBIX YaCTHII,

O6pscHeHHE PONM MAarHUTHOTO IIONS 3eMIIM B JKHM3HH DACTEHWH, XHBOTHBIX,
YeJI0BeKa.
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[puBeneHne NPUMEPOB HPAKTUYECKOrO IPHMEHEHHS H3YYEHHBIX SBJICHUM,
3aKOHOB, IIPHOOPOB, YCTPOUCTB.

[IpoBemenrie  CPABHUTENBHOTO  QHAM3a  CBOMCTB  3JIEKTPOCTATHYECKOTO,
MarHUTHOTO U BUXPEBOTO 3JIEKTPHUYECCKUX ITOJIEH.

OObsacHeHHe Ha [pPAMEPE MArHUTHBIX SBICHHH, IoYeMy (QH3HKYMOXHO
paccMaTpuBaTh KaK METIUCIHIIIHHY.

4. KoJie0aHusa ¥ BOJHDbI

Mexanuyeckue WccnenoBanye 3aBUCHMOCTH NepHoaa KoleOaHU MaTeMaTHYecKOTo MasTHHKA

KoNe0aHUS OT €ro JUTHHBI, MaCChl U aMILTUTYIbI KoJIeOaHui.
Hccnenosanne 3aBUCHMOCTH Teproaa KoleOaHMH Ipy3a HA NPYKHHE OT €ro
MacChl M JKECTKOCTH TPy KHHBL Brraucnenue nepuoaa
KoyleOaHui MaTeMaTHYECKOTO MasTHUKA 11O M3BECTHOMY 3HAYECHHIO €r0 JIJIMHBL.
Brruncnenue nepuoja KonebaHui rpysa Ha UPYKHHE [0 H3BECTHBIM 3HAYCHUIM
€ro Macchl U )KECTKOCTH IIPYXKHMHEL
BripaboTKa HAaBLIKOB BOCIIPHHHMATH, aHAIM3HPOBATh, IepepabaTeiBaTh U
IPeABABISATE HHQOPMALUIO B COOTBETCTBUHU C NOCTABICHHBIMHU 3a1a4aMH.
[TpuBeneHne  NHpUMEpPOB  ABTOKONEOATENBHBIX  MEXAHHYECKHX  CHCTEM.
[Tposenenye kiaccupukayy KojaebaHui.

DuexTpoMarauTubie | Habmonenue oclpyuiorpaMM rapMOHMUECKHX KOJIeOaHUM CAJIBI TOKA B 1IETIH.
KoJIe0aHust H3Mepenue 3neKTpoeMKOCTH KOHIEHCaTopa.

Vi3amepenye WHIYKTHBHOCTH KATYIIKH.

VccnenoBanue SIBIEHUS 3IEKTPHUECKOrO pe30HaHCa B OCIIEI0BATENLHOM e .
ITpoBeneHre aHaIOruu MeXIy QU3NUIECKIMH BEIHIAHAMY, XapaKTEPU3YIOIUMH
MEXaHHUYECKYIO B 3JIEKTPOMArHUTHYIO KONeOaTeIbHbIE CHCTEMEI.

PacueT 3HaueHMH CHIIBI TOKA M HAUPSHKEHUS HA DIIEMEHTaX LENH MEPEMEHHOrO
TOKA.

HccnenoBanue npuHIMIa qedcTBrs TpanchopMaTopa. Mecnenopanue IprHIMIA
JEUCTBHS FeHEpaTOpa IEPEMEHHOIO TOKA.

Wcnons3oBanue MHTepHeTa A1 HOMCKa HHPOPMAIHK O COBPEMEHHBIX CIIocobax
Hepeayn JICKTPOSHEPT UM

MexaHugeckue u
3JIEKTPOMATHUTHDbIE
BOJHbI

Vi3mepeHue AJIUHBI 3BYKOBOM BOJIHBI 110 pe3yIbTaTaM HaOJIOAECHUI
uutepdepeHIH 3BYKOBBIX BOJIH.

HaGmrogenne u  oObacHenwe spieHuit uHTepdepeHINH H  IUdpakiuy
MeXaHHIECKHX BOJIH.

[pencrasienre o6gacTell NPUMEHEHUS YIBTpa3sByka M IEPCHEKTHUBBI €r0
HCIIOJB30BAHMS B PA3IMYHBIX 00JIACTIX HAYKH, TEXHUKH, B MEJHIMHE.
W3noxeHne CyTH OKOJOTHUECKHMX IpobIeM, CBSI3aHHBIX C BO3AEHCTBHEM
3BYKOBBIX BOJIH Ha OpTaHH3M YeJIOBEKa.

OcyllecTBIEHHE paauonepenaus H panuonpueMa. lccremoBaHue CBOHCTB
3JIEKTPOMArHUTHBIX BOJIH ¢ OMOIIBI0 MOOHIBHOTO Tee(oHa.

Pa3BuTHe [EHHOCTHOrO OTHOINEHHS K U3y4aeMbBIM Ha ypoKaX (QU3HKH 00BeKTaM
H OCBaMBaeMBIM BuAaM JedrenbHOCTH. OOBSCHEHHE NPUHLUIMATIBHOTO
pasiauuMs TPHUPOABI YIPYTHX H IJIEKTPOMATHUTHBIX BOJH. M3moxenue cytu
SKOJIOTHYECKHX IMPOGJIEM, CBA3AHHBIX C DJIEKTPOMArHUTHBIMM KOJIEOAHHSMH H
BOJIHAMH.

OOBsACHEHNE PONM 3JEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX HCCIIEIOBAHUAX
Bcenennoii.

5. OnTuka

IIpupona ceera

HpI/IMeHeHI/Ie Ha IPaKTHKE 3aKOHOB OTPAXCHU U IPEITOMIICHHUSA
CBE€TAa IIpH PCHICHHUH 3a/lad.
Onpez{eneHHe CIIEKTPAJILHBIX I'PaHuL UYBCTBHUTEIILHOCTH YEJIOBEYECKOT0 I1a3a.

YmeHue CTPOUTH 1/1306pa>1<eH1/1;1 NpeaMETOB, NaBACMBIC JIMH3aMH.
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PacyeT pacCTOSHUS OT JIMH3BI 10 H300PKEHUS IIPEIMETA.
PacueT onTHYECKOH CHIIBI TUH3HL.

M3mepenue GOKyCHOTO pacCTOSHUS JTHH3EL

Vcnbrranie Mojiee MUKPOCKONA B TeJIECKOIIa

Boanosbie cBoiicTBA
CBETA

Ha6monenue sBiaenus HHTEpHEPEHIIMH HIEKTPOMArHUTHEIX BOJIH.

HaGmonenne spneHus Ad(pakiiy 3I€KTPOMarHUTHBIX BOJIH.

HaGnronenve siBIeHUs MOTIPU3AHAH JIEKTPOMArHUTHRIX BOJTH.

Il3MepeHne JUIMHBI CBETOBOM BOJHBI IO PE3yIbTaTaM HaOMIONCHUS SIBICHUS
unTepdepennun. Habmonenne spienus mudpaxumum ceera. HaGmromenune
SIBJICHUS TOJIPHU3ALUY ¥ JUCIIEPCHM CBETA.

[Mouck pasnuumit ¥ CXOACTBA MEXAY TUPPAKIIMOHHBIM M JUCIEPCHOHHBIM
CIIEKTpaMH.

[IpuBenenye MPUMEPOB IIOSBIEHHS B HPHPOJE W HCIONB30BAHMS B TEXHUKE
sBJIeHUH HHTEpepeHiuy, THPPaKIHY, IOIIPU3AIMH U JUCIIEPCHH CBETA.
[lepeuncienre MeTOJOB HO3HAHMA, KOTOpBIE HCIOIB30BAHBI NPU H3YyYECHHU
yKa3aHHBIX SIBJICHUH.

6. D1eMeHThbl KBAHTOBOMH (PH3NKH

OcHOBBI
cnemHaJbLHOH
TEOpHUH
OTHOCHTEJILHOCTH

OO6BacHenne 3HaUHMOCTH OIBITa MatikenscoHa-Mopiu.

dopMyIHpOBaHUE [TOCTYJIATOB.

O6psacuenue dddexra 3aMeJICHUs BPDEMEHH.

Pacuer sHepruu mokosi, UMIyJIbca, SJHEPIrUH

CBOOOJHON JaCTHLIBL

BeipaboTKa HaBBHIKOB BOCIPHHHMATh, aHAM3UPOBATh, IepepabarbiBaTh U
IpPebsIBIATh HHOOPMAIHIO B COOTBETCTBUU C IIOCTaBJICHHBIMY 3a/lauaMu.

Kpanropas onruka

Hab6monenue gpotoanekrpaueckoro sdgdexta. O0bICHEHNE 3aKOHOB

CroneroBa U JaBJICHUS CBETAa Ha OCHOBE KBAaHTOBBIX IIPEJCTABIIECHUA.

Pacyer  MakcuManbHOM  KHHETHYECKOH  DHEPrMH  OJIEKTPOHOB  IPH
doTosnexrpugeckoM dhdeKTe.

Omnpepenenne paGoThI BEIXO/IA HIEKTPOHA IO rpadHKy 3aBHCUMOCTH
MAaKCHMAalIbHOM KMHETHYECKOW SHEprud (HOTOBIEKTPOHOB OT YacTOTHI CBETA.
W3mepenne paboTHI BBIXOJa 3IEKTPOHA.

Ilepeuncnenvie  TpuOOPOB  YCTAHOBKHM, B KOTOPBIX  TPHMEHIETCS
GesunepunoHHOCTE GoToaddexra.

O6BsiCHEHHE KOPILYCKYJIAPHO-BOJHOBOIO yaJIn3Ma CBOHCTB (OTOHOB.
O6BscHEHHE POJIM KBAHTOBOM OITHKH B Pa3BUTHH COBpEMEHHOH QusuKu.

duszuka aromMa

Berumcienye OIMHBI BOJHBI Jie DBpoins 4YacTUIBl C HM3BECTHBIM 3HAYCHHEM
UMITYJIbCa

Habmonenve nuHeRvaThIX CIIEKTPOB.

Pacyer 4acTOTHI M JUIMHBI BOJHBI MCIIyCKAa€MOIO CBETa IIPH IIEpEXOJe aroMa
BOJIOPOJia U3 OJJHOTO CTAllHOHAPHOIO COCTOSIHUSA B IPYTOE.

O6pacHeHre IPOMCXOKACHUS JIMHEHYaTOro CIEKTpa aromMa BOJIOpOAa U
Pa3IHyMs THHEHIATHIX CIIEKTPOB PasIMYHbIX ra3oB.

HccnenoBanue TUHEHYATOTO CHEKTPA.

VccnenoBanue mpUHIEIA pabOThl TIOMUHECUEHTHOM JIAMIIBL.

HaGmronenue 1 00BsiCHEHKE TPUHIUIIA AEHCTBHS Jlazepa.

IlpuBeseHne TPUMEPOB WCIONB30BaHUS Jla3€pa B COBPEMEHHOW Hayke U
TEXHHUKE.

Ucnonw3oBanne HMutepHera it TOHCKa HHQOpPMALWM O IEPCICKTHBAX
IpUMEHEHUS! Jla3epa

HaGmonenne TpekoB anbga-4acTull B Kamepe Bunbcona.

PeructpupoBanue SAepHBIX U3IYYeHUH C TTOMOLIBIO cueTynKa I'eirepa.

PacueT 9HEpruy CBS3M aTOMHBIX ALEP.
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OnpeneneHHe 3apsaa U MacCoOBOI'O 4YHCIIa aTOMHOTIO f1apa, BO3HHKAIOUIEIO B
PE3yJbTaTe paguOaKTUBHOIO pacrana.

Brruncnenye sHepruy, 0cBOOOKIAIOIIEHCS P PaIMOaKTHBHOM PaCIIaie.
Onpenenenue IpoayKTOB SAEPHON PEAKIHH.

Brrumcienye 9Heprud, 0CBOGOXKIAIONISHCS TIPH SAEPHBIX PEaKIHIX.

[Tounmanue NpenMymeCcTB U HEAOCTATKOB HUCIIOJIB30BAHHUA aTOMHOH JHEPIuu Hu
HOHU3HUPYIOIIHUX HSIIY‘ICHHP'I B IIPOMBINIJICHHOCTH, MEOHITHHE.

Msnoxenne CyTH SKOJOTMYECKHX INPOOJEM, CBS3aHHBIX C OHONOTHYECKUM
JeHCTBHEM PATOaKTHBHLIX I/I3J'Iy‘-IeHI/II>'I.

IIpoBenerne KnacCHQUKAIME ONEMEHTAPHBIX YaCTHIl 110 MX (DM3HYECKHAM
XapaKTEepHCTHKAM (Macce, 3apsiy, BDEMEHH XKU3HH, CIIUHY U T.11.).
Ilpencrapnerre 0  XapakTepe  4YeTHIpEX  THIOB  (PYHAAMEHTAIBHEIX
B3aMMOIEHCTBUH JIIEMEHTAPHBIX YaCTHIl B BHIE TAOIHIIEL.

ITorumanne LieHHOCTEeH Hay49HOIro NO3HaHHUA MHpa HE BOO6III€ JJIg 4CJIIOBCYECTBA
B IICJIOM, a IJISI KaXIO0T0 06)"{3.}011161"0051 JIHYHO, LEHHOCTEH OBJIAACHHUS MECTOAOM
Hay4HOTO IIO3HAHHS U JOCTHXKEHHS yclexa B JIIOOOM BHIE NPaKTHYECKOMH
JCATCIIBHOCTH.

7. Isoarouns Beenennoit

Crpoenue u
pasBuTHE
Beenennoii

Ha6nronenue 3a 3Be3zamu, JIyHOH U I1aHETaMU B TEJIECKOIL.

Habonienne CONMHEYHEIX MATEH ¢ TOMOIIBIO TEJIECKONA H COTHEYHOTO SKPAHA.
Hcnonesosanue MaTEpHETA ISt IOUCKA H306PAKEHHH KOCMHYECKUX OOBEKTOR U
undopmanuy 06 X 0OCOBEHHOCTAX

O6cysxaeHne BOSMOXHBIX CLEHApHEB 3BOMIONMH BceeneHHoi. Vcmomnp3oBanue
Wurepnera 1 OKCKa COBPEMEHHON HH(DOPMALUN pa3BUTHH BeeleHHoi.
Ouenxa HBQOPMAIMK C MO3ULUK e CBOMCTB: JOCTOBEPHOCTH, OOBEKTHBHOCTH,
[OJIHOTBI, AKTYAJILHOCTH U T.II.

IBoTIONUSA 3BE3I.
I'unoresa
NMPOUCXOKACHH S
Coaneanoit
CHCTEMBI

Brruuciienue sHepriy, 0cBOGOKAIOLISHCS IIPH TEPMOSIEPHBIX PEaKIIHSIX.
®opMyIHpoBKa IPoOIeM TePMOSIEPHON SHEPTETHUKH.

OOpsICHEHME BIUSHUAS COJTHEYHON aKTHBHOCTH Ha 3eMITIO.

Ionumanue pomu KOCMUYECKUX HCCIECIOBAHMUM, HX HAYIHOTO U SKOHOMUYECKOTO
3HAYCHUS.

O6cyxnenre COBpeMEeHHBIX THIIOTE3 0 poucxoxaeHny Coneunoil CHCTeMBL.
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4. YCJIOBUS PEAJIM3AIIMY YYEBHOM JUCITATLIAHBI

4.1. MaTepuanbHo-TeXHHYECKOE o0ecneueHue

Jns  peanumszanmum  nporpaMmel  yueOHON — AMCITUIIIIMHEL
CIEYIOLIME CIIeabHbIE TOMEIICHHS:

Kabuner «pu3mkm», oCHAIIEHHBIH 00OpyJOBaHMEM: HArJLITHBIME IIOCOOMSMHE, dKpaHHO-
3BYKOBBIMH NOCOOMAMH, HH(OPMALMOHHO-KOMMYHHMKAIIMOHHBIMH CPEACTBAMH; TEXHHYECKHUMHU
cpenctBaMd OOy4YEHHs: MarHUTHO-MapKepHOH MOCKOH, MyJIbTHMEIHAIIPOEKTOPOM, HOYTOYKOM,
BBIXO/IOM B HHTEPHET;

Jlaboparopus, ocHalleHHas HaTypajbHBIMH OOBEKTAMH, MOZIEIISMH,
HabopaMu [UIsl IOCTAHOBKH 9KCIIEPUMEHTA, BCIIOMOTAaTENbHEIM 000pYAOBAHUEM.

«®Dusuka»y MPEeTyCMOTPEHEI

npubopamMu U

4.2. YuebHO-MeTOoqHYecKoe H HHPOPMALMOHHOE 0(ecnedeHne

4.2.1. Kuuroooecne4eHHOCTh

HaumenoBaHue TUTEPaTYphl: AaBTOP, HA3BaHHUe, B
H3JaHUs, H3IATEILCTBO

Ton

H3JaHHusA

Koau4yectro
IK3IEMILISIPOB
U3JaHui B
oubanorexe Bal'yY B
COOTBETCTBHE C
Oroc Coo

Hannuyue B
JIEKTPOHHOI
oubanorexke Bnl'y

OcHoBHAS JIH

TepaTypa

Msxumes, ['.5.. ®uznka: 10 knacc: yueOHHK IIs
o01mmeo6pazoBaTeIbHBIX opraHuzanui ¢
IPUIIOKEHHEM Ha DIIEKTPOHHOM HOCHTENE : 0a30BBIi
u npo¢misHel ypoau / I'. S. Mskuwes, b. b.
byxopues, H. H. Cotckmit ; mom pem. H. A.
[lapdpentpesoit .— 22-e u3ng. — M.: Ilpoceemenue,
2013 — 366 ¢ ISBN 978-5-09-029646-5

2013

53

Msxkumes, ['.4.. ®usuka: 11 wracc: yuebHUK s
001eo0pa3oBaTeIbHBIX Opra"u3anui c
IpHIOKEHHEM Ha JIEKTPOHHOM HocuTele : 6a30BbId
u npopunessli ypoBam / I'. 5. Msxumes, b. b.
byxosues, B. M. Yapyrun ; moxm pem. H. A.
[MapdenTpeBoit .— 23-e m3n. — M.: Ilpocsemenue,
2014 .— 399 c. ISBN 978-5-09-032373-4

2014

53

JononHuTeapHas JUTEPATy

Iunckuii, A. A. @usuka : yuebuux / A.A. ITauckuit,
I'.YO. I'pakoBckwuii ; mox obu. pexn. FO.U. JTuka, H.C.
IIypeiieBoi. - 4-e usn., uenp. - M. : POPYM :
MHOPA-M,. 560 c.

2021

URL:https://zna
nium.com/catalo
g/product/11503
11

4.2.2. Ilepnoguyeckune u3aaHus
4.2.3. UnTepHeT-pecypchbl

Hayuno-nonynsipHeiid ¢pusuko-maremarnaeckuii xypHan «Keaat» - URL: http://hemi.wallst.ru/
Anepnas ¢usuka B Muareprere - URL: http:/nuclphys.sinp.msu.ru/
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5. KOHTPOJ/Ib 1 OHEHKA PE3YJIbTATOB OCBOEHUS YUYEBHON JUCHUTLINHBI

Peszynomamot 06yuenun Memoowt oyenku

Cmyodenm nayuumeca: Buvinonunenue:

— OOBACHATL M aHATM3UPOBATH POJb U MECTO (DH3UKH B | IPAKTHUECKUX 3aHSTHIA,
(hopMUpPOBAHHME COBPEMEHHOM HAYYHOM KapTHHEI MHpa, B | CEMHUHApOB,

PasBUTHH COBPEMEHHOH TEXHUKM H TEXHOJIOTHHA, B Na6oPATOPHBIE U KOHTPOIBHEIX
IIPaKTHIECKOH NeSATENbHOCTH JIFOJEN;

— XapaxKTepu30BaTh B3aMMOCBS3b MEXAy (U3UKOH
JPYTUMH €CTECTBEHHBIMH HAyKaMH,

— XapaKkTepu30BaTh CHCTEMHYO CBS3b MEXTY
OCHOBOIIOJIATAIOIIIMMHA HAYYHBIMU nonsTasMy: | PAOOTHI, HalkCaHKe COOOLIEHAH,
NpOCTPAaHCTBO, Bpems, Marepus (BelnecTBo, moie), | PedepaTos, HOKIANOB.
JBWKEHHUE, CHJIA, DHEPIHS;

— IOHMMAaTh H OOBACHATH IIENOCTHOCTH (DH3MYECKOMH
TCOPUH, Pa3/INYaTh I'PAHUIBI €€ MPHUMEHUMOCTH H MECTO B
psany Apyrux GU3UIECKUX TEOpHIi;

— BI3NETb  NpPHEMaMH  IIOCTPOEHHS  TEOPETHYECKHX
J0Ka3aTeIbCTB, & TaK)Ke IPOTHO3HPOBAHHS OCOOEHHOCTEH
IPOTeKaHUs (PU3UUECKHUX SBICHUN M IIPOIECCOB HA OCHOBE
NIOJIyYCHHBIX TEOPETHYECKUX BHIBOJIOB U JOKA3ATEILCTR,

~ CaMOCTOSITENIBHO KOHCTPYHPOBAaTh 3KCIIEPUMEHTAIBHBIE
YCTaHOBKH IS  TPOBEPKH  BBIABHHYTHLIX  IHIOTE3,

paboThI, TECTHPOBAHMS,
AHIUBUIYANBHBIX 3a0aHUH,
IIPOEKTHO-UCCIIEIOBATEILCKOM

pacCUnuThEIBATH a6COJ'IIOTH}’IO H OTHOCHUTCJIBHYIO
IIOTPCIIHOCTH,

— CaMOCTOSATENBHO IIaHUPOBAThL U ITPOBOIUTDH (I)I/ISI/I'-IGCKI/Ie
IKCIICPUMEHTELI,

— pemarh IPaKTHKO-OPHEHTUPOBAHHBIE KAYECTBEHHbIE W
pacueTHble GU3MUECKHE 3a/1aUr ¢ OIIOPOH KaK Ha U3BECTHBIE
(usnyeckue 3aKOHbI, 3aKOHOMEPHOCTH M MOZEIH, TaK U Ha
TEKCTBI ¢ M30BITOYHON MH(pOpPMAIIHEH;

— OOBACHATH IPaHULLl  NPUMEHEHHS  H3YYEHHBIX
(uspyecKkuxX Mojelned NpH peleHHH (HU3WYECKHX H
MEXXIIPEAMETHBIX 3a/1aY;

— BBIIBHTATH THIIOTE3hI Ha OCHOBE 3HAHHS
OCHOBOIIOJIATafOINMX  (U3HYECKUX 3aKOHOMEPHOCTEH U
3aKOHOB;

— XapakTepu30oBaTh IIOOAIbHBIC IIPOGIIEMBI, CTOSIIHE
Iepex  YCJIOBEYCCTBOM:  JHEPIETUYECKHE,  CHIPHEBBIE,
9KOJIOTHYECKHE, U POJIb (PU3HKU B PEIUCHUM STHX IPoOIeM;
— OODBACHATH NPHHUHMIBI pPaGOTBI M XapaKTEPHCTHKH
M3YYECHHBIX MalllnH, IPHOOPOB U TEXHUIECKUX YCTPOHCTB;

~ OOBSACHATH YCJIOBHS NPUMEHEHHS (U3MUESCKHX MOJEei
NP pElIeHH: (U3HYECKHX 3a7ad, HAXOAWTh aJEKBATHYIO
Npe/UIOKEHHOH 3a1ade (HM3UYECKYI0 MOJENb, pa3peliaTh
npo0ieMy Kak Ha OCHOBE HMEIOIMXCs 3HAHMH, TaK ¥ IIpU
TIOMOIIH METOJOB OUEHKH.

IK3amen

22



