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PaGowaa mporpamma yuyeGuon mucuumruimabl « PM3UKA» paspaborana Ha ocHose PI'OC cpennero
obmero obpasosanus (yTB. mpukasoM MunHcTepcTBa 0OpasoBanus u Hayku P® ot 17.05.2012 r. Ne
413 B pen. ot 29.06.2017 r.) 1 Ha OCHOBE IPUMEPHOH IporpaMMsl 001e00pa3oBaTeNbHOH yueOHOM
mucuuiuiuael «OU3NUKAY» mas mpodeccroHanbHBIX 00pa30BaTeNbHBIX OpraHu3auui, om00peHHOH
Hayuno-metomudeckum coBetoM lLlentpa mnpodeccuonanpHoro otpazoBanuss GPI'AY «OUPO» u
pexomenmoBannoi i peanmzanuu [IIICC3 CIIO na 6asze ocHOBHOro o0mero o0Opa3soBaHMA C
nojyueHueM cpeanero obmero obpazoanus, mpotokos Ne 3 ot 21.07.2015 r. (yrouHeHuUs: MPOTOKOI
Ne 3 ot 25.05.2017 w HMII ot 11 oxtsa6ps 2017 r. 3a No 01-00-05/925), ¢ yuerom ITOOII cpennero
obmero obpazoBanus, onobpenHo# pemerreM ®DYMO no obmeMy o6pa3oBaHHIO (IPOTOKON OT 28
uroHs 2016 r. Ne 2/16-3) no crienmansHoct CIIO TEXHIYECKOTO poduIIs 13.02.11
«TexHuyeckas OKCIUIyaTaluss W OOCTYy)KHBaHHE OJIEKTPHUECKOTO M JNEKTPOMEXaHHYECKOTO
00OpyIOBAHHUAY.

Kadenpa-pazpaborunk: Kosienx MHHOBaIIMOHHBIX TEXHOJOTUN M NpeAnpUHIMaTeascTBa Bal'y.

T
Pabouyro nporpaMmy COCTaBUI: (\/ /Zt/}?’"‘” Yxuna A.A., npenonasatens KUTII Bal'Vy.

IIporpamma paccMoTpeHa u ofoOpeHa Ha 3acefaHuy yueOHo-Meronudeckod komuccuu KUTII Baly

mpoTokon Ne /ot I » ﬂ'éé(/é/ﬂ//ﬂz/ 2019 roxa
7]

Jupexrop KAUTII Bal'Y (ﬁi‘(/‘ / HE. Muunryiaga

[Iporpamma nepeyTBepKIeHa:
Ha y4e6HBIi roJ1, mpoTokos No oT

Hupexrop KUTII Bal'yY H.E. Muinrynusa

[IporpaMma nepeyTBepxKIeHa:
Ha y4eOHBIN roll, TpoToKoJ Ne oT

Hupexrop KUTII Bal'V H.E. Mummynuna

[Tporpamma nepeyTBepKIcHa:
Ha yueOHBIH roj, mpoTokos Ne oT

Hupextop KUTII Bal'y H.E. Mumynuna
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1. IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM TUCITUILTAHDI

1.1. O6aacTs npuMeHeHus padoyel MporpaMmel
Pa6oyas mporpamma o0meoGpa3zoBaTenbHON y4eOHOH AnMcLUMILIMHBI «DPuU3KNKa» NpeaHasHayeHa
N usydeHds GHU3MKH B IpOo(ecCHOHANBHBIX 00Pa30BATENBHBIX OPraHU3alUAaX, PEalTHu3yIOMNX
o0pazoBaTesbHyI0 IporpaMmy cpeiHero obuero o6pa3oBaHMs B NpEJENaX OCBOEHHS NPOrPamMMbI
noarorosky crneupamucton cpensero 3sena (I1ITICC3) CIIO na 6a3e ocHOBHOro 001LEro 06pa3oBaHus
no cuenuansHocTH Texnuueckoro npodust 13.02.11 «Texuudeckas skcIuTyaTanys ¥ 00CITyKUBaHNE
BIIEKTPUYECKOTO U JIEKTPOMEXAHUUIECKOTO 000y IOBAHU Y.

1.2. Mecto yueoHoi#i nucuuninael B crpykrype IIIICC3
Vuebuas mucuunmuHa «®Dusuka»  gBasgercs  ydeOHBIM  TIpeIMETOM  00s3aTelnbHOM
npeaMeTHoM obnactu «EcrectBenHonayunsie peaMeTe» GI'OC cpeanero obmero odpazoBanus.

1.3. e w 3agaud y4eOHOW DUCHMIUIMHBI — TPeOOBAHHS K Pe3yJibTATAM OCBOCHHSA
y4eOHOH JHCHMIIHHDBI
Conepsxanue mporpaMmbl «OHU3nKay HaIPaBJICHO HA JOCTHIKEHHE CIEAYIOLIMX UesIei:

¢ OCBOEHHE 3HAHUM 0 QYHIAMEHTATBHBIX (PH3MUECKUX 3aKOHAX M NPUHIUIIAX, JIEKAIUX B
OCHOBE COBPEMEHHOM (U3MYECKON KapTHHBI MUpa; Han0oJIee BaXKHBIX OTKPBITHAX B 001aCTH QU3MKH,
OKa3aBIIHX ONMpPEIEISIONIee BIUSHIE Ha Pa3BUTHE TEXHUKH ¥ TEXHOJIOTHH, METOAAX HAYUHOTO
TIO3HaHUS IPUPOABI;

* OBIIAJICHHE YMEHHSIMYU ITPOBOIUTH HAOIOAEHH S, INIAHKPOBATD ¥ BHINOIHATD SKCIIEPUMEHTBI,
BBIIBUTATh THIIOTE3BI M CTPOUTEL MOJIEITH, IPUMEHSTD [TOTTyYEHHbIE 3HAHUS 110 QU3HNKE Ik
00BAcHEHNS Pa3HO0OPasHBIX GU3NUECKUX SIBJIEHUN U CBOMCTB BEIIECTB; IPAKTUUECKH HCIIOIH30BaTh
usMUecKye 3HAHUS; OLEHHBATH JOCTOBEPHOCTH €CTECTBEHHO-HAYYHON HHbOpMaIWy;

* pa3BUTHE I103HABATENILHBIX HHTEPECOB, HHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH B
npouecce npuobpeTeHns 3HaHUH ¥ yMeHMH 10 PHU3KKE ¢ HCIIOIB30BAHHEM PA3IUYHBIX HCTOYHHKOB
MH(OPMAIMK ¥ COBPEMEHHBIX HHOOPMAIIMOHHBIX TEXHOJIOTHH,

¢ BOCIIMTAHUE YOEKICHHOCTH B BOZMOXHOCTH ITO3HAHUS 3aKOHOB IIPUPOIbI, HCITIOTb30BaHHUS
JOCTIDKEHHH (PU3MKK Ha 6J1aro pasBUTHs YeTOBEYESCKON IUBUIH3AIMH; HEOOXOMUMOCTH
COTPYQHHYECTBA B MPOLIECCE COBMECTHOTO BBINOJIHEHHUS 38184, YBAXUTEIBHOTO OTHOIICHHUS K
MHEHHIO OIIIIOHEHTA MpU 06CYKICHUH TPoOIeM eCTECTBEHHO-HAaYYHOr0 CONAEPIKAHMS; TOTOBHOCTH K
MOPaJIbHO-3THYECKOH OLIEHKE HCIIONB30BAHNS HAYUHBIX JOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 3a
3aIIUTy OKPYXaIOLEH CPelbl;

* UCIIOJIL30BAHKE PHOOPETCHHBIX 3HAHUH M YMEHHH AJIs1 PEIICHUS IPAKTHYECKHUX 3a1a4
MIOBCEIHEBHOM JKU3HH, obecredeH s 6e30acHOCTH COOCTBEHHOM XKU3HY, PALMOHAIBHOTO
IIPUAPOIOTIONIL30BAHKS U OXPAHBI OKPYXKAIOIIEH CPesbl B BO3MOXKHOCTD IIPUMEHEHHS 3HaHUH TP
PELICHAH 3a/1ay, BO3HUKAIOIIHX B IIOCIEAYIONIEH Po(heCCHOHANIBHON e TEIBHOCTH.

OcBoeHHE colepiKaHMsi yueOHON AHCHMIUTMHBI «DHu3uka» 00ecrmeunBaeT IOCTHIKCHHE
CTyI€HTaMH CJICIYIOUIUX Pe3yIbTaToB:
* JIMTHOCTHBIX:

—— YYBCTBO FOPJOCTH ¥ YBaKECHUSA K UCTOPHH H JOCTHIKEHHUSIM OTEUECTBEHHOH Qu3neckoit
HayKH; QU3HYECKH I'PAMOTHOE [OBEICHHE B IPO(ECCHOHANBHOM JeATENBHOCTH U OBITY TPH
obpaleHns ¢ IpubopaMy U yCTPOHCTBAMY,

—— FOTOBHOCTB K IIPOAODKEHNIO 00pa30BaHusl ¥ NOBBIIEHNS KBaTMUKALUK B M30paHHOM!
npodecCHOHANBHOM AeATENBHOCTH B 0OBEKTHBHOE OCO3HAHUE POJIU (DU3UUECKHX KOMIICTCHLIHH B
ATOM;

—— YMeHHe HCIIOJIb30BaTh JOCTIKEHHUsI COBPEMEHHOH (PU3MIECKOH HAyKH U PHU3NIECKUX
TeXHOJOrHH IS TIOBBIUIEHH COOCTBEHHOIO HHTEJUIEKTYAILHOIO pa3BUTUS B BEIOpaHHON
npodecCHOHANBHOM NeqTeNbHOCTH,



—— YMEHHE CaMOCTOSTENBHO JOOBIBATh HOBBIE 1714 ce0st QU3nUeCcKue 3HAHUS, UCTIONB3YS JUIS
3TOr0 JOCTYIIHBIE HCTOYHUKH HH(OpMALHH,

—~— YMEHHE BBICTpauBaTh KOHCTPYKTUBHBIC B3AaHMOOTHOIICHHS B KOMaH/IE 10 PELUICHUIO obmux
3a7a4;

—— yMEHHeE YIPaBJIATH CBOSH N03HABATENBHOH NEATENBHOCTEIO, IPOBOJUTE CAMOOIIEHKY
YPOBHS COOCTBEHHOI'O HHTEIUIEKTYAIBHOTO Pa3BUTHS,

* MeTanpeIMeTHbIX:

—— HCITIOJIB30BAHUE PA3INYHBIX BUAOB II03HABATENBHOMA JEATENBHOCTH IJIs PEICHUS
pU3MUECKAX 3a/1a4, TPUMEHEHIE OCHOBHBIX METO/I0B NO3HAHMS (HaOIOIEH U, OTTMCAHMUS, H3MCPCHHUS,
SKCIIEPUMEHTa) ISl M3YHYEHHUs PA3JIMUIHBIX CTOPOH OKPYXKaromen NeHCTBUTEIBHOCTH,

—— UCNOJB30BAHHE OCHOBHBIX HHTEJUIEKTYAIBHBIX ONlEpalliil: TOCTAHOBKH 3a/1a4H,
(GopMyIMpOBaHHS IUIIOTE3, AHATIH3A ¥ CHHTE3a, CPABHEHH s, 0000IIEH S, CHCTEMAaTH3aLIH, BBIIBICHAS
NPUYMHHO-CIIECTBEHHBIX CBA3€EH, IONCKa aHANIOTOB, GOPMYJIMPOBAHHUS BHIBOJOB 1S H3YUCHHS
Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, ABJICHUH M MPOLECCOB, C KOTOPHIMHA BO3HUKAET
HeoOXOMMOCTD CTAJIKUBATLCS B IIpodeccroHanbHOi chepe;

—— yMEHUE TEHEPHPOBATh HJCH U ONPEIEIIATh CPEACTBA, HEOOXOAMMBIE U HX peaTu3alum;

—— YMEHHE HCIIONb30BATh Pa3INUHbIC HCTOYHHUKH JUIS ITOTydeHus GU3HIeCKON nHpopManyH,
OLICHHBATh €€ JIOCTOBEPHOCTD;

—— yMEHHE aHATH3UPOBaTh U NPEACTABIATE HHYOPMALIMIO B Pa3IMYHEIX BUIAX;

—— yMeHHe MyOIUYHO MPeICTABIATE PE3yIbTaThl COOCTBEHHOI0 UCCIE0BaHMS, BECTH
JUCKYCCHH, TOCTYIHO ¥ TapMOHAYHO cOYeTas coiepanue u (popMbl IPEACTaBIAEMOH HHpOpMALKY;

* IpeaMeTHbIX:
— OOBACHATH M aHAIM3MPOBATh poJib U MecTo (Gu3uKM B (GOPMHPOBaHHH COBPEMEHHOM Hay4HOH
KAPTHHBI MUPa, B Pa3BUTHH COBPEMEHHOH TEXHHKH M TEXHOJIOTHH, B MPAKTHYECKON ACATENBHOCTH
JIronieH;
- XapaKTepHu30BaTh B3aUMOCBS3b MEeX Y QU3MKOH M APYrUMH €CTECTBEHHBIMH HayKaMHy,
- XapaKTepH30BaTh CHUCTEMHYIO CBA3b MEXJIY OCHOBOIOJATaioUMMH HAyYHBIMH ITOHATHAMH:
IIPOCTPAHCTBO, BpeMsl, MaTepus (BEILIECTBO, I10JI€), ABHKECHUE, CHIIA, IHEPT U,
— TIOHUMAaTh U OOBSICHATE HENOCTHOCTH (GU3NUECKON TEOPHH, PA3JIMYATh IPAHUIIB! €€ TPUMEHIMOCTH U
MECTO B PSLIy APYIUX QU3HYECKHX TEOPHH;
— BIAJETh IPUEMAaMH ITOCTPOSHMS] TEOPETHYECKUX HOKA3aTeJIbCTB, & TakXKe IPOTrHO3WPOBAHUS
0CcOOEHHOCTEN MpoTeKaHuss (GH3UYECKHUX ABJIEHMH M IIPOLECCOB HA OCHOBE IIOJNYYEHHBIX
TEOPETHUECKUX BBIBOJOB M JOKA3aTENIbCTB;
— CaMOCTOATENIFHO KOHCTPYHPOBaTh IKCIEPHUMEHTAILHBIE YCTAaHOBKM JJISi MPOBEPKU BBIIBHHYTHIX
THIIOTE3, PACCYMTHIBATE A0COIOTHYIO ¥ OTHOCHTENBHYIO MTOTPEUIHOCTH;
— caMOCTOATENBHO IJIAHUPOBATH U MPOBOIUTH (PU3NIECKUE DKCIIEPHMEHTEI,
— pemaTh IPaKkTUKO-OPHEHTHPOBAHHEIE KAYeCTBEHHBIE M PACUETHBIE (hU3MUECKHE 3a/ia4y C OmMOopoH
KaK Ha M3BECTHBIE (QM3NUYECKHE 3aKOHbI, 3aKOHOMEPHOCTH M MOJENH, TaK ¥ Ha TEKCTHI ¢ W3OBITOYHONA
uHpopMaLHE;
— 06BACHATH IPAHMIBI MPUMEHEHHS H3YYCHHBIX (QU3MUECKHX MOJIeNel NpU peleHnH PU3HUeCcKuX U
MEXIPEIMETHBIX 3a1a4;
— BBIIBHIaTh THIIOTE3BI HA OCHOBE 3HAHHS OCHOBOIOJATAIONMX (PU3MYecKNX 3aKOHOMEPHOCTEH H
3aKOHOB;
— XapakTepu30BaTh TNIOOATBHBIE INPOONEMEI, CTOSLIME II€PE] UeNOBEHECTBOM: IHEPreTHYECKHE,
CHIPBEBLIE, SKOJIOTMYECKHE, i POIb GU3UKH B PEIIEHHH 9THX IIPOOIeEM,;
— OOBSICHATH NPMHIUIL! pabOTHl M XapaKTePHCTHKN H3YHSHHBIX MaIlMH, IPHOOPOB U TEXHUYECCKHX
YCTPOMCTB;

— OOBSICHATH YCIOBHS NpMMEHEHHs (GU3MYECKUX MOJENeH INpH pelleHHH (H3UYECKHX 3anad,
HaXOIHUTh aJeKBATHYIO NPEIOKEHHON 3a1ade GU3NUecKylo MOJENb, pa3pemars mpobieMy Kak Ha
OCHOBC HMCIOIINXCs 3HaHHﬁ, TaK H HpH TIOMOIIIN METOOOB OLICHKH.



2. CTPYKTYPA Y COJEPKAHUE YYEBHON JUCHMIIINHBI

2.1, O6beM yuebHOI NHCHMIUIMHBI U BUABI Y4e0HOH padoThl

Bun yaebHO# paboTsl O6nem yacoB
O0beM 00pa3oBaTeILHOI NPOrpaMMbl YI1e0HOH JHCUMILIHHDI 142
B TOM YHCJIE:
TEOPETHUECKOE 00YyUEHHE 40
nabopatopHbie paboThI 30
MPaKTHYECKUE 3aHATHA 30
WHIABUAYaJIbHBIA IIPOEKT
KOHCYJIbTalllU 2
camocTosgTesbHasg padoTa obyuaromerocs (Bcero) 22
B TOM 4YHUCJIE:
CaMOCTOSTENIbHAS paboTa Ha/l HHAUBUIYAIBHBIM IPOEKTOM 22
IpomMexyTouHasi aTTecTanus (IK3aMeH) 18
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3. XAPAKTEPHCTHKA OCHOBHBIX BUJIOB YYEFHOM AESATEJbHOCTH

CTYJIEHTOB

COEPXXAHUE
OBYYEHMA

XAPAKTEPUCTUKA OCHOBHBIX BUOB JIEATEJIbBHOCTH
CTYIEHTOB (HA YPOBHE YYEBHBIX JEVMCTBHUI)

Baepneane

VMeHMS IIOCTaHOBKH Ileiel AesTeTbHOCTH, TNIAHUPOBAHUS COOCTBEHHON
JEATeTLHOCTH 1JI1 JOCTHIKEHHS TIOCTABJICHHBIX LIETeH,

TIpeIBUICHUS BOSMOXKHBIX PE3YJIbTATOB 3TUX AECHCTBUH, OpraHu3aLny
CAMOKOHTPOJISI U OLIEHKH ITOJyYEHHBIX PE3YIIbTATOB.

Pasputne criocoOHOCTH SICHO ¥ TOYHO M3J1araTh CBOM MBICIIH, JIOTHYECKH
000CHOBBIBATh CBOIO TOUKY 3PEHUs, BOCIPUHUMATh U aHAIM3UPOBATE MHEHUS
cobeceIHUKOB, IpU3HAaBas IIPaBO APYTroro 4ejoBeKa Ha MHOE MHEHHE.
ITpousBenenye u3mepeHus GU3NUECKUX BETHUUH U OLIEHKA IPaHHLIBI
MOTPEMIHOCTEH U3MEPEHUH.

[IpeacraBieHue rpaHuIlbl TOTPEITHOCTENR H3MEPEHHH IPH TOCTPOSHUH I'PadHKOB.
VMeHue BBICKa3bIBATh THITOTE3B! U 00BSICHEHUS! HAOIIOAaEMBIX

SIBIICHUH.

YMenune npennaratb MOJIEIH SIBJICHHUH.

VkazaHnue rpaHui] IPUMEHIMOCTH (PH3UUECKUX 3aKOHOB.

M3noxenye OCHOBHBIX ITOJIOKEHUH COBPEMEHHON HAYyYHON KapTHHBI

MHpa.

[TpuBeneHye MPUMEPOB BIMSHUS OTKPBITHH B (QDH3MKE Ha IIPOTpece

B TEXHHUKE U TEXHOJIOTHH MPOU3BOJCTBA.

Vicnone3oBanne MiaTepHeTa /Uis roucka nHGOpMAaLIUK.

1. Mexannka

Kunematuka

[IpencrapieHne MEXaHUYECKOTO ABYIKEHUS Tella YPaBHEHUSIMHY 3aBHCHMOCTH
KOODPJIMHAT U IIPOEKLHUEN CKOPOCTH OT BPEMEHHU,

[IpencTaBienre MEXaHUUECKOTO IBHKEHHS Tella IpapykaMi 3aBUCHMOCTH
KOOPAMHAT U IPOEKLHEH CKOPOCTH OT BPEMEHH.

OnpeneneHue KOOPAMHAT IPORIEHHOTO IIYTH, CKOPOCTH M YCKOPEHHUS Tela I10
rpadukaM 3aBUCUMOCTH KOOPAUHAT U IIPOEKIMHA CKOPOCTH OT BPEMEHH.
Onpenenenue KOOpAUHAT IPOHAEHHOTO IIYyTH, CKOPOCTH ¥ YCKOPEHHS TeJjIa I10
YPaBHEHHUSM 3aBUCHUMOCTH KOOPAMHAT U NIPOEKIHH CKOPOCTH OT BPEMEHH.
[TpoBeeHre CpaBHUTENBHOTO aHANIN3a PABHOMEPHOTO U PABHOIICPEMEHHOTO
IBHKECHUH.

Vkasanue HCI0JIb30BaHUs MOCTYNATeIbHOIO ¥ BpallaTEIbHOIO ABYIKEHNH B
TEXHUKE.

[TpuobpeTenue oneiTa paboThI B IPYIIIE C BRIIOJIHEHHEM Pa3IHYHBIX
COLIMAITBHBIX POJIEi.

Pa3paboTka BO3MOXXHOH cHCTEMBI IEHCTBUH ¥ KOHCTPYKLIH

UL DKCTIIEPUMEHTAIBHOTO OIpEeIeHHs KNHEMATHYEeCKUX BETMYHH,
ITpencrasienne naboOpMalMy O BHJIAX JBWKEHHS B BUAE TaOIMIbI.

JlmHaMuka

OO6BACHEHUE IEMOHCTPALHOHHBIX 3KCIIEPUMEHTOB, NOATBEPIKAAFOIINX 3aKOH
HUHEPLHH.

Hsmepenne Maccel Tena.

W3mMepenue cuiibl B3aUMOJEHCTBHUSA TEJI.

Breruncienue 3Ha4eHUs CUIT 110 U3BECTHBIM 3HAUEHHAM Macc,
B3aMMOJIEHCTBYIOLIUX TEJI ¥ UX YCKOPEHUH.

Brruncnenne 3aueHusi YCKOPEHUH TeJl 110 U3BECTHBIM 3HAYEHUAM JEHCTBYIOIINX
CHJT B Mace Tell.

CpaBHEHHE CHITBI ICHCTBUS U IPOTHBOICHCTBHSL.

[puMeneHre 3aK0Ha BCEMUPHOTO TATOTSHUS TIPU pacydeTax CHJI U YCKOPEHUM

13




B3aMMO/ICHCTBYIOLINX TEl.
CpaBHEHHE YCKOPEHHUs CBOOOIHOTO NafcHus Ha IiaHeTax COMHEYHOH CHCTEMBL.
Brinenenue B TEKCTE yUeOHUKA OCHOBHBIX KATEroOpHil HaYYHOH HHPOPMAIIHHL.

Craruka ¥ 3aKOHBI
COXpaHCHUSA

[TprMeHeHye 3aK0Ha COXPaHEHUs UMITYJIbCa A BHIYMCIICHAS H3MEHEHH T
CKOPOCTEH TeJT TIPH MX B3aUMOIEHCTBUAX.

W3mepenue paboThl CUJT U U3MEHEHHE KHHETHYECKON SHEPTHH TeJIa.
Brryrcnenne pabOThI CHJI 1 U3BMEHEHUS] KWHETHUECKO# DHEPTHM Tela.
Brrurcrnenye noTeHIaIbHOM SHEPTUH Tell B TPAaBUTALIMOHHOM IOJIE.
OnpezieNeHue IOTEHIMATBHOM SHEPTHH YIPYTO AePOPMHPOBAHHOTO TEJIA M0
M3BECTHOM JeOopMallUi U KECTKOCTH TeNa.

[TpuMeHeHHe 3aKOHA COXPAaHEHHUSI MEXaHHIECKOH SHEPIHH IIPU pacyeTax
pe3yJIbTaTOB B3aMMOAEHCTBHUI TeJl rPaBUTAIIMOHHBIMHI CHIIAMHU U CHJIAMH
YIPYTOCTH.

VxazaHue rpaHHI IPUMEHUMOCTH 3aKOHOB MEXaHUKH.

Vkasanue yueOHBIX TUCUUIUTHH, TP U3YYCHHH KOTOPBIX MCIIONL3YIOTCS 3aKOHBI
COXpaHEeHMU .

2. OcHoBbI MOJIEKYJISIPHO U3NKH ¥ TePMOAHHAMHKH

OCHOBBI
MOJIEKYJISIPHO-
KHHETHUYECKOH
TEOPUH.
WneanpHbIH ras.

BrInojHenye 3KCIIEPUMEHTOB, CITYXAIUX A 000CHOBaHMS MOJIEKYJISIPHO-
xkuHetnaeckoit Teopun (MKT).

Pelnenne 3an1a4 ¢ IpAMEHEHHEM OCHOBHOTO YpaBHEHHUS MOJIEKYTISPHO-
KUHETUYECKO# TEOPHH ra3os.

Orpeienenne mapaMeTpoOB BEIECTBA B ra3000pa3HOM COCTOSIHHH Ha OCHOBaHUH
ypaBHEHUS.

COCTOSIHMS HaeansHoro raza, OnpeaeneHye napaMmeTpoB BEIIECTBA B
ra3o06pasHOM COCTOSIHMH M TIPOUCXOASIIMX MPOLECCOB MO rpaduKam
sasucumocts p (T), V (T), p (V).

DxcnepuMmenTtanbroe ucciaenopanue sapucumocti p (T), V (T), p (V).
[Mpencrasnenve B BUjie rpadhiKoB H30XOPHOT0, H300apHOI0 U U30TEPMUIECKOTO
IIPOLIECCOB.

Brruncsenve cpenneit KHHeTHYeCKOH HEPIHHU TEIIOBOTO IBHXKEHHUS MOJIEKYJT IO
U3BECTHOH TeMIiepaType BELLECTBa.

BrickasplBaHHE THUIOTE3 Ajid OOBsACHEHHs HAONIOZaeMbIX SBICHUH. YKazaHwe
rpaHMIl NPIMEHHMOCTH MOJIEINH «HIeanbHblH ra3y» u 3akonoB MKT.

OCHOBBI
TEPMOITHAMHUKYU

M3mepeHue KoJiyecTBa TEIUIOTH B IIpolieccax TEILIONepeIavH.

Pacyer koJM4ecTBa TEMIOTH, HEOOXOAUMOTO Ul OCYIIECTBICHHUS 3aJaHHOTO
Ipoliecca ¢ Teronepeaayei.

Pacyer u3MeHeHUs BHYTPEHHEH SHEPIHH Tejl, paboThl U IEPEJAHHOT0 KOJIHYECTBa
TEIIOTHI C UCIIOIB30BAHUEM IIEPBOTO 3aKOHA TEPMOJIMHAMHKH.

Pacuer paboTsl, COBEPIIEHHOM ra3oM, 1o rpaduky 3aBucaMocTH p (V).
Beraucnenne paboThl ra3a, COBEPILICHHON IPH H3MEHEHHH COCTOSHIS IO
3aMKHYTOMY LIMKITY.

Brrancnenue KITJI npu coBepiIeHHH ra3oM paboTeI B IPOLECCaX U3MEHEHHS
COCTOSIHHS 110 3aMKHYTOMY HHKITY.

OO6bsicHeHHe MPUHLIUNIOB JEHCTBHS TETIOBBIX MAIIINH.

JlemoHCTpalws posix GU3NKY B CO3AaHHU M COBEPLIEHCTBOBAHMH TEILIOBBIX
JIBUTaTEIIEH.

V3n0)eHne CyTH JKOJIOMHYECKUX IPo6iieM, 06yCIIOBIEHHBIX pabOTON TEIIOBBIX
JBHUTATENeH U MpeIUIo)KeHHe MY TH UX pELIeHus. Y Ka3aHue rpaHull IPUMEHIMOCTH
3aKOHOB TEPMOIMHAMUKH. ¥ MEHHE BECTH IUAJIOT, BBICIYIINBATE MHCHHE
ONIOHEHTa, Y4acTBOBATh B AUCKYCCHH, OTKPBITO BhIpa)kaTh M OTCTaUBATH CBOKO
TOYKY 3pEHHS.

Vka3anye yUeOHBIX NUCLMIUIAH, TTPY M3YYEHHH KOTOPBLIX HCIIONB3YIOT y4eOHBIH
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marepran « OCHOBBI TEPMOJIUHAMUKI Y.

CaoiicTBa mapos,
JKHIKOCTEH,
TBEPIBIX TEI.

TerioBrle SIBJICHUS.

M3Mepenne BIaXXKHOCTH BO3AyXa.

Pacuer xonuyecTBa TEIIOTHI, HEOOXOIUMOTO JUISl OCYIIECTBIIEHH IIpOIECca
Tepexo/ia BENIECTBA U3 OJHOTO arperaTHOr0 COCTOSHHUS B IPYTOE.
DKcIeprMEHTaTbHOE MCCIIeI0BAH)E TEIIOBBIX CBOMCTB BemecTsa. [IpuBenenne
IIPUMEPOB KAMMWIISPHBIX SBICHUH B OBITY, TPHPOJIE, TEXHUKE.

HccnenoBanne MEXaHHYECKUX CBOMCTB TBEPIBIX TEIL.

I[Tpumenenne GU3MIECKUX MOHATHH U 3aKOHOB B y4eOHOM Marepuaie
IpOdeCCHOHATBHOTO XapaKTepa.

Hcnons3opanve MuTepHeTa T MOMCKa MHPOPMALMU 0 pa3paboTKax

¥ IIPUMEHEHUH COBPEMEHHBIX TBEPJBIX U aMOP(HBIX MaTEePHAIIOB.

3. DIeKTPOANHAMHUKA

DJIeKTpOCTaTUKA

Brluncienye cuil B3aMMOJSHCTBHS TOUEUHBIX SJIEKTPHUYECKHX 3apsJIOB.
Brraucrenye HAMPSHKEHHOCTH 3JIEKTPUYECKOTO MOJIS OJHOI0 M HECKOJIBKHX
TOYEYHBIX NEKTPUIECKUX 3apsNIOB.

Brlunciienne moTeHnya a 3JIeKTPUIECKOTO [0Sl OMHOTO M HECKOJILKUX TOYEYHBIX
SJIEKTPHUECKUX 3apsaIoB. MI3MepeHne pasHOCTH NOTEHIHAIIOB.

M3Mepenue SHEPTUH 3IEKTPUUECKOTO MO 3apsHKEHHOTO KOHAEHCATOpa.
BrlugcieHHe SHEPTUH JICKTPHUECKOTO TI0JIS 3apsHKEHHOT0 KOHIEHCATOPA.
Pa3paboTka 1iaHa ¥ BO3MOYKHOH CXeMBI IEHCTBUH SKCIIEPHMEHTAIBHOTO
OTIpe/IeNIeH st IIEKTPOSMKOCTH KOHAEHCATOPa M JUOJIEKTPUUECKON
IPOHHIIAEMOCTH BEIIECTBA.

T[IpoBeneHne CPaBHUTEIBHOTO aHAIM3a IPABUTAMOHHOTO U 3JIEKTPOCTaTHYECKOro
noJje.

TTocTosHHBIH TOK

Usmepenne MOIHOCTH dnekTpudeckoro Toka. Msmepenue 3/1C u

BHYTPEHHETO COIPOTUBJIEHUSA HCTOYHMKA TOKA.

BrInosiHeHre pacueToB CHUJIBI TOKA M HANIPSKEHUH Ha ydacTKax

SIEKTpUYecKuX ueneit. OOBSICHEHHE Ha IPUMEPE JIEKTPUUECKOH

nenu ¢ aByMs ucrounukamy Toka (91C), B kakoM ciryyae HCTOTHUK
JJIEKTPUYECKOM DHEPrud padoTaeT B peXKUME IeHEPAToOPa, a B KAKOM — B PEIKHUME
NOTpeOUTENSL.

OnpenereHne TemMIiepaTypbl HUTH HaKaIuBaHus. M3MepeHue 3IeKTPHUIECKOTo
3apsia 3JIEKTPOHa.

CHsTHEe BOJBTaMIIEPHOH XapaKTEPUCTUKH AHOJA.

[TpoBejieHne CPaBHUTENBHOTO aHAIN3A HONTYIPOBOAHUKOBBIX AHOJOB U TPHOIOB.
Vcronp3osanue UnTepHeTra st morcka MHGOPMALUH O NEPCIIEKTHBAX Pa3BUTHS
TOJIYIIPOBOIHUKOBOM TEXHHUKH.

VeraHoBKa MPUYHHHO-CIIEICTBEHHBIX CBS3EH

O6BsicHEHUE TPHPOILI DIEKTPHUECKOTO TOKa B METa/lIax, IEKTPOJINTAX, ra3ax,
BaKyyMe | TIOJTYIPOBOJHUKAX.

[TpuMeHeHne NeKTPOIN3a B TEXHUKE.

[TpoBenenue CPaBHUTEIBHOIO aHanu3a HECaMOCTOSTENILHOTO 15§
CaMOCTOSITETIFHOTO Ta30BBIX Pa3psAIOB.

MarsuTtHble
SIBJICHMS

M3Mepenvie HHAYKIIMK MarHUTHOTO NOJIs. Beraucienue cul, AeHCTBYIOINX Ha
IIPOBOIHUK C TOKOM B MArHUTHOM II0JIE.

Brraucienre cuil, AeHCTBYIOIKX Ha 3MEKTPUYECKUH 3apsl, ABHKYLIMNACS B
MarHUTHOM IIOJIE.

WccrnenoBaHue ABJIEHHMH 3JEKTPOMarHUTHOH HHAYKIMH, CAMONHIYKIHH.
Brrunciienue 3Heprud MarHuTHOTO TIOJIS.

OObACHEHHE NPUHLIKIA JCHCTBHA 3JICKTPOIBATATEIIA,

O6BscHEHUE IPUHIIKTIA IEHCTBUS FeHepaTopa JIEKTPUYECKOTO TOKA

H 3JIEKTPOM3MEPHTENBHBIX TPUOopoB. OObACHEHNE IPHHLIAIIA IEHCTBISI Macc-
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crekTporpada, yCKopuTenei 3apsyKeHHBIX YaCTHUIL.

OObsACHEHHE POJIA MarHUTHOTO MOJIA 3€MII B XKU3HH PACTCHUH, KUBOTHBIX,
4eJI0BeKa.

[TpuBeeH e MPHUMEPOB MPAKTHIECKOTO TPHIMEHEHUS H3YYEHHBIX

ABJIEHUH, 3aKOHOB, TPUOOPOB, YCTPOHCTB.

[TpoBesieHne CPaBHUTEIBHOTO aHAIN3A CBOMCTB 3JIEKTPOCTATHYECKOTO,
MAarHMTHOTO ¥ BUXPEBOTO JIIEKTPUUECKUX TOJIEH.

OObsicHEHWE Ha IPUMEPE MAarHUTHBIX SBICHHH, MoueMy (GH3MKY MOXHO
paccMaTpuBaTh KaKk METaJAUCLHILINHY.

4, KoJsieOanust ¥ BOJIHBI

MexaHuyecKHe
koJiebauus

HcenenoBanne 3aBUCHMOCTH TIepHOaa KoJieOaHUH MaTeEMaTHYECKOIo
MasTHHKA OT €r0 JUIMHBI, MacChl U aMIUIUTY bl KosleOanui.

HWccnenosanune 3aBUCHMOCTH TIeproa KojeOaHuit rpys3a Ha IIPY’KHHE OT €ro
MacChl M )KECTKOCTH TIPY>KHHBIL. Bhuncnenne nepuona

K0J1e0aHMH MATEMATHYECKOTO MasTHHKA 10 U3BECTHOMY 3HAUYEHHUIO

ero JUIMHEL Beruncienue nepuosa konebanuil rpysa Ha MPYKUHE 10
M3BECTHBIM 3HAUEHHSM €r0 MacChl U JKECTKOCTH NPYXKHUHBI

BripaboTKa HABBIKOB BOCIIPHHUMATD, aHAIM3UPOBATh, NlepepabaThiBaTh U
IPEbSBIATH HHPOPMAIMIO B COOTBETCTBHUM C TIOCTABJICHHBIMH 3aa4aMHu.
ITpuBesieHHE MPHUMEPOB ABTOKOJTEOATEIBHBIX MEXaHHYECKHX cucTeM. [IpoBenenne
KnaccubIKaIMK KoJIeOaHHH.

DneKTpOMarHuTHBIE
KosieOaHusI

Habmonenne ocUmLIOrpaMM rapMOHHYIECKHUX KoNeGaHuH CHIIBI

TOKA B IIEIH,

M3mepeHne dJIEKTPOEMKOCTH KOHIEHCATOPA.

M3amepeHne HHAYKTUBHOCTH KaTyIIKH.

VccnenoBaHne sBJIeHHA 2JIEKTPHIECKOTO PE30HAHCA B [TOCIENOBATENLHOM LICIIH,
ITpoBesieHne aHANIOTHH MEXIY QU3NYECKIMH BEIMYNHAMHE, XapaKTePU3yIOIIMH
MEXaHMUYECKYIO H 3JIEKTPOMArHUTHYIO K0JIeOaTeIbHbIE CHCTEMBI,

Pacuer 3HaYeHM# CHIIBI TOKA U HaNPsHKEHUS Ha DJIEMEHTaX LEIH

NEPEMEHHOT0 TOKa.

Hccnenosanue npuHnumna aeifcteus tpanchopmaropa. Mecnenopanue mpuHImIa
JIEeHCTBHUS reHepaTropa IepeMEHHOro TOKa.

Hcnons3oBanue MHTepHETa Ul TIOMCKA HH(DOPMAIIHE O COBPEMEHHBIX CIIOco6ax
Tniepeiadn 3JIEKTPOSHEPTUI

Mexauu4geckue H
JIEKTPOMArHUTHBIE
BOJIHEI

V3MmepeHne JUIHHBI 3ByKOBOH BOJIHBI 110 pe3yJbTaTaM HaOIoNeHHH
WHTepEePeHIINH 3BYKOBBIX BOJIH.

Ha6monenue u o6bACHEHNE SBICHUM HHTEephEPeHINH U T PaKLIIKn
MEXaHHYECKUX BOJIH.

[Ipencrasnenue obnactei MPUMEHEHUS yIbTPa3ByKa U IIEPCIIEKTUBBI €r0
HCIIONB30BAHMS B Pa3InYHBIX 00JIACTAX HAYKH, TEXHUKH, B MCAUIIUHE.
Uznoxenne CyTH 9KOJNOTHYECKHX TpobieM, CBA3aHHBIX C BO3ICHCTBUEM
3BYKOBBIX BOJIH HA OPraHM3M 4YeJIOBEKA.

OcymmecTBIIeHNE paroniepeiadt 1 paguonpueMa, Mcenenosasnue

CBOCTB 3/IEKTPOMArHMTHBIX BOJIH C IOMOIIBEO MOOMIIBHOTO TeNe(OHa.

Pa3BuUTHE LIEHHOCTHOTO OTHOLIECHHS K M3y4acMbIM Ha ypokax QU3uKM 00BEKTaM U
OCBaMBaeMbIM BUIaM AesiTeTbHOCTH. OOBICHEHNE

IPUHIMITHATIEHOTO PA3IHYKS IPUPOABI YIPYTUX U SJIEKTPOMarHUTHBIX BOJIH.
V3noeHne CyTH 3KOJIOTHUECKUX ITPOOIIEM, CBA3AHHBIX C

3NIEKTPOMArHUTHBIMHU KOJIeOaHHAMH U BOJIHAMH.

OODACHCHHC POJH 3JCKTPOMArHHTHBIX BOJNH B COBPEMEHHBIX HCCIISNOBAHHUAX
Bcenennoi.

5. OnTuka
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[Tpupona csera

[IpuMeHeH e Ha TPAKTHKE 3aKOHOB OTPAXKEHHS H NPETOMIICHHS

CBETa MPHU PEIIeHHUH 3a/ad.

Onpenenenne CreKTpalbHBIX IPaHUL 9yBCTBHTEIFHOCTH YeIOBEUECKOTO IJ1asa.
VMeHue CTPOUTE H300paKeHHs IPEIMETOB, 1aBAEMbIE JIHH3AMH.

PacueT paccTOsSHHUS OT JIMH3BI IO U300PaKEHUS [IpeAMeTa.

Pacuer ONTHYECKOH CHIIBI JIMH3EL.

N3mMepeHune GOKYyCHOTO pacCTOSIHUS JTHH3BL.

VcnpiTanne Mojiesieii MEKPOCKOIIa H TeJIeCKOoIa

BomnuoBeie
CBOMCTBA
cBETa

Hab6monenue sBiieHIs HHTEPPEPEHIINH 3IEKTPOMarHUTHBIX BOJIH.
Ha6mronenvie sBNeHus TuQpakiiuy 3/1eKTPOMarHUTHEIX BOJIH.

Habronenue sBjIeHUs MOMAPU3ALHY JIEKTPOMarsUTHBIX BOJIH.

Vi3Mepenue IUTHMHBI CBETOBOH BOJTHBI T10 pe3yJibTaTaM HaOJI0NeHHs

spienus untepbepennuy. Habmonenue apinenus Tu@paxkunuy cBera.
HaGiroeHue SBIIeHUS MOJSIPU3AMH U TUCIIEPCHH CBETa.

[Torck passiumii ¥ CXOACTBA MEXTY TAGPAKIIUOHHBIM U JUCIIEPCHOHHBIM
CIIEKTPaMH.

[TpuBeneHne MpUMEPOB MOSBIECHHS B IPHPOJE U UCIIONE30BaHUS B

TEXHMKE ABJICHUN uHTephepeHIuy, Tu(PaKIHi, TOJIPU3aLUU 1 JUCIEPCHH
CBETA.

[Tepeuncienrie METONOB MO3HAHMS, KOTOPBIE HCIONB30BAaHBI IIPH HM3YYCHHH
yKa3aHHBIX SIBJICHHH.

6. DJieMeHTBI KBAaHTOBOH PU3NKH

OCHOBEI
crenaibHOH
TEOpUHU
OTHOCHTEIILHOCTH

OO6BACHEHNE 3HAYMMOCTH OTIbITa MaiikenpcoHa-Mopiu.

dopMynUpoBaHUE MOCTYJIATOB.

O6mpacHenue 3¢ dexta 3aMeITIEHHs] BpEMEHH.

PacueT sHepruu roKos, UMITyJIbCa, SHEPTUH

CBOOOHON YaCTHUIBI.

BripaGoTka HaBBIKOB BOCIPHHHAMATH, AaHAIM3UPOBaTh, IepepabaThiBaTh U
TpeIbsBIATh HHOOPMAIIMIO B COOTBETCTBHHM C IOCTAB/ICHHBIMM 33/1a4aMH.

KsanrtoBsag ontuka

Ha6monenue dhoroanekrpudeckoro s¢dpexra. OObICHEHNE 3aKOHOB
CroneToBa 1 JIaBJieHUs CBETa Ha OCHOBE KBAHTOBBIX IIPEACTABIICHMHA.
PacueT MaKCUMaTbHON KHHETHUECKOH SHEPIHH JIEKTPOHOB IIPH
doToanexTpudeckoM 3¢pexre.

Onpenenenne paboThl BEIX0O/A NEKTPOHA [0 TpaduKy 3aBHCHMOCTH
MaKCHMAaIbHOM KHHETHYECKOM SHEPTUH (POTOEKTPOHOB OT YACTOTHI CBETA.
Wamepenne paboThl BEIXOAA JIIEKTPOHA.

ITepeuncienue NpuOOPOB YCTAHOBKH, B KOTOPBIX IIPHMEHAETCS
6e3uHepIMOHHOCTE poTodddexTa.

O6BscHenne KOPIYCKYJITPHO-BOJIHOBOTO Ayalli3Ma CBOHCTB hOTOHOB.
O6BAcCHEHHE PONIY KBAHTOBOM ONTHKY B PA3BHTHY COBPEMEHHOH (PU3HKH.

duszuxa aroma

Brrucienue JUIMHBI BOJHBI e Bpoiiiis 9acTUIBI ¢ M3BECTHBIM 3HAUYEHHEM
UMITYJTbCa

Habnronenue THHEHYATHIX CIIEKTPOB.

PacueT 4acTOTBI ¥ JJIMHBI BOJIHBI HCITYCKAEMOI'0 CBETA IIPH TIEPEX0Ie
aTOMa BOJIOPOJA U3 OJJHOTO CTAIlMOHapHOTO COCTOSHUS B IPYroe.
OO6BAcHEeHHE TPOUCXOXKICHUS IMHEHUATOro CIIeKTPpa aToMa BOAOPOAa B pa3Iuius
JIMHEHYATBIX CIIEKTPOB PA3IMIHBIX Ia30B.

HccnepoBanue THHEHYATOrO CIIEKTpA.

HWccnepoanue MpuHIpna paboTsl JIOMUHECIIEHTHOM 1aMIIbL.
Hab6monenue u 00bscHEHHE TPHHIINIIA ACHCTBYA Jla3epa.

[TpuBeaeHne MIPUMEPOB HCITONB30BAHHS J1a3epa B COBPEMEHHOH

HAyKe ¥ TEXHHKE.
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HcnonszoBanue I/IHTepHﬁTa JUIA TIOUCKa I/IH(I)OpMaI_[I/II/I O NIEPCIICKTUBAX
pUMCEHCHH Jlascpa

HaGmonenue TpekoB atbda-yacTull B kamepe Briibcona.
PerucTpupoBaHue SACPHBIX M3IYUSHHH ¢ TOMOIIBIO cueTurKa [ eitrepa.
PacueT 3HEPIrUy CBSI3U aTOMHBIX SIEP.

OnpeielieHre 3apsijia ¥ MAcCOBOTO YHCJIa aTOMHOTO SAPa, BOSHUKAIOLIETO B
pesyJlbTaTe paidoakTHBHOIO paciaza.

Brruncnienye sHEPruy, 0CBOOOK IO Cs IPH PalHOaKTHBHOM paciaze.
OnpeneneHue TPOIYKTOB SIEPHON PEaKIiH.

BrrunclieHne SHEPruH, 0CBOOOK TAIOLIEHCS IPH SAEPHBIX PEaKLIHsIX.
[ToHrMaHHe TIPEUMYLIECTB M HEJOCTATKOB UCIIOIB30BAHUS aTOMHOM
SHEPTUH ¥ HOHH3UPYIOLINX H3TYUEHHH B IPOMBIIITIEHHOCTH, MEUIINHE,
U3m05keHne CyTH 3KOJIOTHUECKUX TTPoGIIeM, CBA3aHHBIX C OHOTOTHYSCKHM
JeHCTBYEM PaIHOAKTHBHBIX U3TyUEHHUH.

[Tposenenne KiaccU(pUKAUK FIMEMEHTAPHBIX YACTHII 10 HX QU3HYECKHM
XapaKTEPUCTUKAM (Macce, 3apsi/Ly, BPEMEHH XH3HH, CIIUHY U T.J1.).
[TpencraBrienue 0 XapakTepe YeThIPEX TUIIOB (yHIaMEHTATBHBIX
B3aMMOJEUCTBHMN 3JIEMEHTAPHBIX YACTHUI B BUAC TaOIHIEI.

[TornMaHye LEHHOCTER HAYYHOTO TTO3HAHUS MUpa He BOOOIIE IS
9eJIOBEYECTBA B LIENIOM, a IJIs KaXI0ro 00yYaromerocs JM4HO, HEHHOCTeH
OBJIAJEHHS METOJOM HAYYHOrO TIO3HAHUS JUIst JOCTHKEHUS

ycrexa B II000M BHJIE PAKTHUECKOH IeATEeIbHOCTH.

7. IBoaronus Beeennoi

CrpoeHue u
pa3BUTHE
Bcenennoit

Habnronenue 3a 3Be3namu, JIyHOH U TutaHETaMH B TEJIECKOIL.

Habironenne coMHEYHBIX IISATEH € MOMOIIBIO TENECKOIA H COITHEUHOI'0 2KpaHa.
HWcnons3osanne MHTEpHETA [T TOUCKA H300paXKeHUH KOCMUYECKHX OOBEKTOB H
uadopmain 06 1x 0cOOEHHOCTAX

OGcyxIeHne BO3MOXHBIX CLEHapHeB 3Bosomy Beenennol. Micnons3oBanue
VHTepHeTa IS IOMCKa COBPEMEHHOH MH(OPMAIMK Pa3sBUTHH BeeneHnom.
Ouenka HHPOPMANXK C TMO3HMLMK e CBOMCTB: JOCTOBEPHOCTH, OOBEKTUBHOCTH,
MOJTHOTBI, aKTYaJIbHOCTH H T.JI.

DBOJIIOLIUA 3BE3.

'unoTesa
ITPOUCX 0K IEHHS
Connaeunoi
CHCTEMBI

Brrancienne sHeprun, ocBoOOKIArOMEHCs IPH TEPMOSIEPHBIX PEAKIHUAX.
dopMyTHpoBKa IpobiieM TePMOSAEPHOH SHEPTETHKH.

OOBICHEHNE BIMSIHUS COJIHEUHOH aKTHBHOCTH Ha 3eMIJIIO.

IToHMMaHKE POJIH KOCMHUYECKHX UCCIeIOBaHUH, NX HAYUHOT'O ¥ 9KOHOMHUYECKOTO
3HAYCHUA.

OGCyXaeHHE COBPEMEHHBIX THITOTE3 O NIPorcXoxaeHnn COMHEeYHOH

Cucremsl.
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4. YCJOBMS PEAJIM3ALIA YUEBHOU JUCLATIJINHBI

4.1. TpeboBanua K MUHHMAILHOMY MaTepHAILHO-TEXHUIECKOMY 00€eCIe eHHI0
Jlnsa peanusanuy porpamMMbl yueOHOH aucnumiuHbl «DH3HMKa» MPEAYyCMOTPEHBI CIEIYIOIHE
CHenHaIbHbIE TOMELICHHUS:
- KabuHeT «(pHU3MKW», OCHAIICHHBIA 000pyIOBaHMEM: HArVIOHBIMH IIOCOOUAMHM, OKPAHHO-
3BYKOBBIMHM TOCOOMSIMH, HH(OPMAIMOHHO-KOMMYHMKAIMOHHEIMHA CPENCTBAMH, TEXHHUYECKUMHU
cpencTBaMH OOYYEHHs: MAarHHTHO-MapKepHOK MOCKOH, MyNbTHMEIHANPOEKTOPOM, HOYTOYKOM,
BBIXOJIOM B HHTEPHET;
- 1abopaTopus, OCHAIEHHAS HATYPAILHLIMU 00BEKTaMH, MOJEISIMH, pubopaMu 1 HabopaMu s
IIOCTAHOBKH SKCIIEPUMEHTA, BCIIOMOTaTeIbHBIM 000PyJOBAHHEM.

4.2. YuebHo-meToanveckoe u nugopManoHHoe obecrieyenue

4.2.1. Kauroo6ecne4eHHOCTh

HaumeHoBaHue JIUTEPATYPhl: aBTOP, HA3BaHKe, BUA | T'oa KonunuecTBo Haauuue B
U3AAHHUA, H3JATETLCTBO H3NaAHUA IKIEMILIAPOB 3JIEKTPOHHOI
H3aHMil B onoanorexe Bnl'y

oubamnorexe Bal'y B
COOTBETCTBHE €
oroc Ccoo

OcHoBHas JUTEpaTypa
Mskuwes, [N'ennaguii Skosnepwy. Gusuka: 10 knacc:
y4ebHuk 1 o6ueobpa3oBaTeNbHbIX OpPraHu3aluii ¢
NIPUIIOIKEHHEM Ha DNEKTPOHHOM HOCHTENE © 0a30BbIH 1
npoduiseiii yposum / . 1. Msaxuwes, B. b.
Byxosues, H. H. Corckuit ; mox pes. H. A.
[MapdenrseBolt .— 22-e wm3n. — Mocksa
MMpoceemenue, 2013 .— 366 c. : wi. + 1 2neKTpoH.
ont. auck (DVD) (1,02 I'6) .— (Knaccuueckuit kypce)
| — ISBN 978-5-09-029646-5 .— ISBN 978-5-09-
029758-5 (DVD).
Msikues, Nennanuit Axosnesny. @usnka: 11 xnacc :
yueOHMK Wist 061eo0pa3oBaTeNbHpIX OpraHusauui ¢
NIPUJIOXKEHUEM Ha NIEeKTPOHHOM HocuTese | 6a30Bbil U
npodwisHeiit yposun / I, 1. Msakumes, b. B.
Byxosues, B. M. Yapyrum ; nom pern H. A
[MapdenrtveBoit .— 23-e u3g. — Mocksa
Mpocseienne, 2014 — 399 c., [4] n. we. wn. : un,
nopTp., UB, Wi, + 1 3snextpor. ont. xuck (DVD) (885
M6) — (Knaccuueckuit kypc) .— ISBN 978-5-09-
032373-4 — ISBN 978-5-09-032234-8 (DVD) .
JdonoJiHHTeALHAS JiHTEpaTypa
duzuka: Yuebuuk / Iunckuit A.A., T'pakosekuii .10,
Iuk FO.H.,, - 4-e u3a., ucnp. - M.:@opym, HHLI
HHOPA-M, 2017. - 560 c.: 60x90 1/16. - 2017
(TMpodeccuonansHoe obpasosanue) (Iepennér 7b11)
ISBN 978-5-91134-902-8

2013 53

2014 53

http://znanium.com/
bookread2.php?boo

4.2.2. UuTepHeT-pecypcenl
1. Bubmuorexa Bnl'Y http:/library.vlsu.ru/

2. JImutpuesa, E. Y. ®usuka Ui WHKEHEPHBIX CIELHANbHOCTEH [DEKTPOHHBIA pecype] :
yuebHoe nocobue / E. U. [ImurpueBa. — DJIEKTpOH. TeKCTOBbIE NaHHbe. — Capatos : A#f
Mn Dp Memma, 2012. — 142 c. — 978-5-904000-76-9. — Pexum nocrymna:
http://www.iprbookshop.ru/729.htmi
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5. KOHTPOJIb X1 OIIEHKA PE3VJBTATOB OCBOEHUS YYEFHOU JUCIUATIIAHBI

Pezynivmamet 06yuenun Memoodut oyenxu

— OOBACHATE M AHANTM3MPOBATH POJIb M MECTO (PU3UKKM B | IPAKTHYECKHUE 3aHATHS,
(hOpMHpPOBaHMH COBPEMEHHON HAyYHOM KapTHHBI MHPA, B | ceMUHApEL

Pa3sBHTHHM COBPEMEHHON TEXHUKH M TEXHOJOTHH, B
MPaKTUYIECKON NesATENbHOCTH JIIONEH,

- XapaKTepU30BaTh B3AHMOCBA3b MEXHYy (QU3HKOH H
JIPYTUMH eCTECTBEHHBIMH HAYKaMH;

- XapaKTepH30BaTh  CHCTEMHYKO  CBf3b  Mexuy | HHAMBALYAILHBIC 3a/IaHMA,

nabopaTopHbie paboTEL,
KOHTPOJIbHBIE paboTHI,
TECTHPOBAHUE,

OCHOBOIOJIararoIuMH Hay4qYHbIMH IMOHATUAMHY: | IPOCKTHO-HCCICAOBATEIbCKA
IIPOCTPAHCTBO, BpeMs, Marepuss (BEINECTBO, IIOJIE), | HEATEILHOCTD,
JBWIKEHHUE, CHIIa, DHEPIUA; HalucaHue CoOOIeHNH,

~ TOHMMAarb M OOBACHATH LEIOCTHOCTE (QU3UIECKOR | pedhepaToB, JOKIANOB.
TEOPHH, Pa3iMvaTh I'PAaHHIB]l €6 NPHMEHUMOCTH U MECTO B
pany Opyrux QU3HYecKuX TEOpHH;

— BJafeTb IIPUEMAaMH  IIOCTPOEHHS  TEOPETHYECKUX
II0Ka3aTeNbCTB, a TaKKe MPOTHO3UPOBAHUS OCOOECHHOCTEH
MpoTeKaHus GU3HYIeCKuX sABJIEHHH M TPOIECCOB HA OCHOBE
TIOJTy4EHHBIX TEOPETHUECKHX BBIBOJOB M JOKA3aTEbCTB;

— CaMOCTOSTENIbHO KOHCTPYHPOBATH OJKCIIEPHMEHTAJIBHBIE
YCTaHOBKM Ui  TNPOBEPKHM  BBIABHHYTBIX  THUIIOTES,

paccyYHuTHIBATH a0COJIIOTHYIO 7 OTHOCHTEIIBHYIO
TIOTPEIIHOCTH;

— CaMOCTOSATEIFHO TJIAHWPOBATH M MPOBOIUTH (PU3HUECKHE
9KCIIEPUMEHTBHI;

— pewarh MPaKTUKO-OPHEHTHPOBAHHBIE KAYECTBEHHBIE M
pacyeTHble (PU3UYECKUE 3aJa4M C ONIOPOH KakK Ha M3BECTHEHIE
(u3IeCcKie 3aKOHBI, 3aKOHOMEPHOCTH W MOJEJIHM, TaK U Ha
TEKCTBI C U30BITOYHON HHOpMaIIeH;

—  OOBSICHATL  TpaHUIBl  IPHUMEHEHHMS  HM3YYEHHBIX
dusuueckux Mopenedl NpH pelleHHHM (U3HYECKHX W
MEXIIPEIMETHBIX 3a71a4;

—  BBIOBUTATH  TUNOTE3Bl  HA  OCHOBE  3HaHUIA
OCHOBOTIONIATAIOMNX  (PU3NYIECKUX 3aKOHOMEPHOCTEH M

3aKOHOB;
— XapaKTepHU30BaTh rI00aIbHbIE TPOOIEMBI, CTOSIIHUE NEPEL
YEeJIOBEYECCTBOM: DHEPreTHUECKHE, CBIPBEBBIE,

SKOJIOTHYECKHE, ¥ PONb HU3UKH B PEIICHUH 3THX MTpobiiem;
— OOBSCHATH MNPUHOMNEI paboTbl M XapaKTEPUCTHKH
U3YYEHHBIX MaIIUH, TPHOOPOB U TEXHHUECKUX YCTPONUCTB,

~  OOBACHATH YCIOBHS TIPUMEHEHMS (UINIECKHX
Mojaened Tpu pemeHuH (GU3MYECKHX 3a1ay, HaXOIUTh
alIEeKBaTHYIO TPENIOKEHHOH 3ajaue (QU3UUECKYI0 MOJIEND,
paspeaTh npobiaeMy Kak Ha OCHOBE MMEIOILIMXCS 3HAHUH,
TaK ¥ [PU TIOMOIIH METOLOB OLIEHKH.
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