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Pabouas mporpamma y4eGHo# mucuumnabl «PH3UKA» paspaGorana Ha ocHoe PI'OC cpejmero
obiero o6pasoBanus (YTB. nprkasoM MuHKcTepcTBa o0pasosanus U Haykun PO or 17.05.2012 . Ne
413 B pen. ot 29.06.2017 r.) u Ha OCHOBE IIPUMEPHOH IporpaMMel 061e06pasoBaTebHOM YIeOHOH
muciumuael «OU3UKA» 1na mpodeccHOHaNbHBIX 00pa3soBaTENbHBIX OpraHu3alui, OX06peHHOH
Hayumo-mMeronuueckum coBetroM LlenTpa mpodeccronansroro obpazosarus QI'AY «OHUPO» wu
pexoMenoBanHo# s peamusaimu [IIICC3 CITIO ma 6ase ocHoBHOTO 00Mero o0pa3oBaHHS C
TMOTy4eHHEM CPeHero obmero obpazoBanus, mpotokon Ne 3 ot 21.07.2015 r. (yTO4HEHHS: IPOTOKOT
Ne 3 ot 25.05.2017 1 HMIT ot 11 oxtabps 2017 r. 3a Ne 01-00-05/925), ¢ yaerom IIOOII cpennero
obmmero obpasosanus, onobpenHoi pemerrneM OPYMO no obmeMy o6pa3oBaHuio (IPOTOKOM OT 28
uroHs 2016 r. Ne 2/16-3) mo cnermansHoctd CI1IO TEXHUYECKOTO npodus 09.02.07
«udopManHoHHbIE CHCTEMBI K IPOrPaMMEPOBAHHE
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1. IACIIOPT PABOYE ITPOrPAMMBI YUYEBHO! IV CHUITIMHBI

1.1. O6aacTe npuMeHeHus paGo4eil NPOrpaMMeI
PaGouas mporpamma oOmeobpasoBaTenbHOM — yueOHOM — mmcumiumHbl  «Du3HMKa»
IpefHa3HadeHa U1 M3ydeHHs (QU3MKH B NPoQeccHOHaNbHBIX 00pa3OBaTeNbHBIX OpraHM3alysX,
peanu3yIomumx 00pazoBaTeIbHYI0 IPOrpaMMy CPEIHETo o6uero o0pa3soBaHuA B MPENEIaX OCBOCHHI
porpaMMsl moxroToBky cnenuanictos cpennero 3sena (IIICC3) CIIO Ha 6ase ocHOBHOTO ob1ero
0Gpa3oBaHus 10 CHENUATBPHOCTH TexHHdeckoro npoduis 09.02.07 «apopManMOHHBIE CHCTEMBI U
IpOrpaMMHUPOBaHHUEY.

1.2. Mecro yaebnoit aucuumiiuns B crpykrype IIIICC3
Vyebuas aumcmmrumnHa «Dusuka»  sBagercs yueOHBIM - IIpeIMETOM  00A3aTelbHOM
npeaMeTHO# o6nactu «EcrecTBenHonayHbIe TPeaMeTh PI'OC cpexnero o6imero oOpa3oBaHus.

1.3. Henn m 3agaud y4eGHOH JHCHUIUIMHBI — TpeOOBaHMS K Ppe3yJbTaTaM OCBOEHHS
y4e0HOoH XHCUMIIMHBL:
Cozeprxanue porpamMmbl «Du3KKay HAIPABIEHO Ha OCTHKEHHE CIICAYIOMMX HeJTeH:

 OCBOGHHE 3HAHMH 0 QYHIAMEHTAIBHBIX QHU3UYECKUX 3aKOHAX ¥ NPHHIHNIAX, IEKANHNX B
OCHOBE COBPEMEHHOM (hU3HUeCKOH KapTHHBI MHpPa; HanbOosIee BaXKHBIX OTKPBITHSAX B obmacti QU3NKH,
OKa3aBIINX ONpEENISIoliee BIUSHAE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHH; METOIAX HAYHHOTO
IIO3HAHMSI TPUPOJIBL;

* OBJIAJICHHE YMEHHUAMH IPOBOAUTH HAOIOAEHHUS, [UIAHKPOBATE W BBRIIOJIHATH KCIICPUMCHTEL,
BBUIBHTAThH THIIOTE3B! M CTPOMTH MOJIENH, IPUMEHSTh TIOJIyUeHHbIE 3HAHUS 10 QU3HKe I
06 BSICHEHNS Pa3Ho0OpasHbIX (U3MUECKUX ABICHAN U CBONCTB BEIIECTB; IPAKTUIECKH UCTIOIb30BATh
(bu3MUIECKYE 3HAHUS; OLICHIBATH JOCTOBEPHOCTD ECTECTBEHHO-HAYYHOH uHGOpMAaLIUL;

* pa3BUTHE [I03HABATEIBHBIX MHTEPECOB, HHTEIUIEKTYabHBIX ¥ TBOPUECKHUX criocoGHOCTEH B
nporiecce MPUOOPETEH s 3HAHUH U YMEHHUH 110 PU3NKE C HCIIONB30BAHMEM PA3JINIHBIX HCTOMHHUKOB
HH(OPMAIIUU ¥ COBPEMEHHBIX HHPOPMAIMOHHBIX TEXHOJIOTHH;

* BOCIINTaHHE yOEKIECHHOCTH B BOSMOXKHOCTH IIO3HAHHUS! 3aKOHOB ITPHPOJIBL, HCTIOJIb30BAHUA
JOCTYIKEHH (DH3UKH Ha 671aro pasBATHS YeJIOBEUECKON IIUBATH3ALIN; HEOOXOMMMOCTH
COTPYZHMYECTBA B IIPOLIECCE COBMECTHOTO BBINIOIIHEHHS 33184, YBAKHTEILHOTO OTHOMICHUS K
MHEHHIO OIIOHEHTA IIPU 00CYK/ICHNH ITPOGIIeM €CTECTBEHHO-HAYYHOr0 COACPIKAHUS, TOTOBHOCTH K
MOPAIEHO-3THYECKOM OLICHKE HCIIONB30BAHUS HAYYHBIX JOCTIIKCHAH, 1yBCTBA OTBETCTBEHHOCTH 32
3aUIUTY OKPY’KAIOLIEH Cpelibl;

* MICIIOJIb30BAHKE IPUOOPETCHHBIX 3HAHUN B yMEHWH [UIsl PELICHHUS IPAKTHIECKUX 3a/1a4
[IOBCEIHEBHOM KU3HHU, obecrieyenus 6e30IacHOCTH COOCTBEHHOM KU3HHU, PAIIHOHATBHOTO
TIPUPOIOTIONE30BAHHS U OXPAHE! OKPYKAIOIIEH CPE/BI i BO3MOMKHOCTD IIPUMEHCHHS 3HaHUU MIpU
pENIeHHH 3a/1a4, BO3HUKAIOMMX B [OCTEXYIOmeH NpopecCHOHabHOM AEATEIbHOCTH.

OcBoeHne CoIepXanua y4eOHOW mucuuiumMHbl «Pusuka» obecreunBacT —IOCTHKEHHE
CTy[IEHTaMH CIEIYIOUIMX Pe3y/IbTaToB!
* IMYHOCTHBIX:

~— YyBCTBO FOPHAOCTH H yBaXEHHS K HCTOPHH i JOCTHKEHHMAM OTEUECTBEHHOH du3HuecKol
HayKy; (U3MUECKH TPAMOTHOE TIOBEJCHUE B TPOPECCHOHATBHOR AESTENBHOCTH 1 OBITY IIpH
obpaniesny ¢ mpudopaMu u yCTpOHCTBaMMU;

—— FOTOBHOCTB K IIPOJIODKEHMIO 0Gpa3OBaHus Y [IOBBIIICHNS KBaTU(HKaluy B H30paHHON
po(eCCHOHATBHOM JIESTENBHOCTH 1 0GBEKTHBHOE OCO3HAHHE POJIH (PU3MUECKHIX KOMIICTEHIMH B
ITOM;

~— yMeHHe HCIIONb30BaTh JOCTIKEHH COBPEMEHHOH (U3MUecKol HAYKH U QU3MIECKUX
TEXHOIOTH IS OBBIIIEHHS COGCTBEHHOTO HHTEIUIEKTYalbHOTO Pa3BUTHS B BEIOpaHHOM
poeccHOHaTbHON JAEATENBHOCTH;



—— yMEHME CaMOCTOSATEIBHO JA00BIBATE HOBBIE VLA cebs pusuyecKue 3HaHUS, UCTIONB3YH I
3TOr0 JOCTYIIHBIC HCTOTHHKH I/IH(l)OpMaIII/II/I;

—— yMeHHE BBICTPauBaTh KOHCTPYKTHBHbBIC B3aUMOOTHOIICHHS B KOMAHJIE IO PCIICHHIO 00X
3a1a4;

—— yMEHHE YIPaBIIATh CBOEH MO3HABATEIPHON NEATEIBHOCTEIO, MPOBOJUTE CAMOOLICHKY
ypOBHs COOCTBEHHOI0 HHTEIUICKTYalIbHOTO PA3BUTHA,

* MeTanpeJIMeTHbBIX:

—— MCNOJIB30BAHNE Pa3IMYHBIX BHIOB IO3HABATENBHON NEATENBHOCTH UL PEIICHHUA
du3nuecKuX 3a1a4, IPUMEHEHNE OCHOBHBIX METOJ0B IIO3HAHHA (HabnoeHysl, OTIHCAHIS, U3MEPEHNU,
DKCIIEPUMEHTA) AJIs H3YYCHHS Pa3IMIHBIX CTOPOH OKpYKaroueH NeHCTBUTEIBHOCTH,

—— HCIOJIBb30BAHME OCHOBHBIX HHTEIUICKTYaNbHBIX ONEpalliii: TOCTAHOBKHY 3a/1a4H,
GopMyIMpOBaHHS THIIOTE3, aHAIN3A H CHHTE3a, CPABHCHH, 0000menus, cucreMaTu3alyy, BIIBICHUS
IPUYUHHO-CIICICTBEHHBIX CBA3CH, IIONCKA aHAJIOTOB, (bopMyIHpOBaHHs BEIBOJOB [UI H3YUCHHS
Pa3IMUYHBIX CTOPOH (HHU3MIECKHX OOBEKTOB, SIBJIEHUH U TTPOLECCOB, C KOTOPBIMU BO3HUKACT
HeoOXO0IMMOCTh CTAIKHBATLCA B PodecCHOHANBHOM chepe;

—— yMeHHE TeHEPHpOBaTh UICH U ONPEIETIATE CPEICTBa, HeoOXOAUMBIE [UI UX peaTn3allii;

—— yMEHHKE MCIIOIb30BaTh PA3IMYHBIC HCTOUHUKY JULS TOJTYHCHHA dusnueckoit vHPopmaIuy,
OIIEHHMBATH €€ JOCTOBEPHOCTH;

~— YMEHHE aHaJIM3UPOBATh U NPEACTABIATD HHPOPMALHIO B PA3IHYHBIX BHIAX;

—— yMeHHE ITyOIUYHO MIPE/ICTABIATE PE3YJIBTATE cOOCTBEHHOTO UCCIIENOBAHMS, BECTH
IMCKYCCHH, TOCTYITHO ¥ TApMOHIYHO COYETas COACPKAHNUC B dopmsI pecTaBIAeMOl HH(GOPMALHH;

* IpeIMEeTHbIX:
— OOBACHATH W AHAIM3MPOBATH POJb M MECTO (QU3HKHM B GOpMHUpPOBAHHHM COBPEMEHHON Hay4HOH
KapTYHBl MDA, B Pa3BHTHH COBPEMEHHOH TEXHMKH H TeXHOJIOTHI, B IPAKTHYECKON NeATSIbHOCTH
JIIOJICH;
- XapaKTepH30BaTh B3aUMOCBA3b MEKIY ¢u3uKOHN U APYrUMH eCTECTBCHHBIMA HayKaMH;
- XapaKTepu30BaTh CHCTEMHYIO CBSI3b MEXIy OCHOBOIOJATAOMIMMA  HAyTHBIMU TIOHATUSAMH:
TIIPOCTPAHCTBO, BPeMs, MaTepHs (BEIIECTBO, 10Jie), ABM)KEHHE, CUITa, SHEPTHS;
— [IOHMMATb ¥ OOBICHSTH [IETTOCTHOCTD (PM3UYECKON TEOPHH, Pa3INiaTh IPAHHIB! €€ TPUMCHIMOCTH U
MECTO B DALY APYTHX GH3HYECKUX TCOPHH;
— BJAJeTh NpPHEMAaMH IIOCTPOEHMS TEOPCTHUECKHX JO0Ka3aTebCTB, a TaKKe IPOTHO3UPOBAHUS
0CcOBEHHOCTEH OpoTeKaHWsl (U3MYECKHX SABJIEHMM M IPOLECCOB HAa OCHOBE MOJTYHCHHBIX
TEOPETHYECKUX BBIBOJIOB ¥ JOKA3aTEIbCTB;
— CaMOCTOSATEILHO KOHCTPYHPOBAaTh JKCIECPMMEHTAIBHBIC YCTAHOBKH ISl MPOBEPKH BBIIBHHYTBIX
TUIIOTE3, PACCUUTHIBATE a0COMOTHYIO X OTHOCHTEIIBHYIO TOIPEIIHOCTH,;
— CaMOCTOATEIbHO ITAHNPOBATH ¥ TPOBOIHTE QU3MICCKIE SKCTIEPUMEHTEL,
— pemraTh MPaKTHKO-OPHEHTUPOBAHHBIE KAUECTBCHHBIC M PacHETHBIC usuyeckue 3a0a4d ¢ OIOpon
KaK Ha U3BECTHbIE (PH3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH, TaK M Ha TEKCTHI C U3OBITOUHOM
undopManuei;
— OOBACHATD PAHHMIIbl NPUMEHCHUS H3YUEHHBIX PU3NUCCKUX MogieNiell TIpU pelieHUH QU3NIECKUX U
MEKIIPEeIMETHEIX 3a1a4;
— BBIOBUrATh TMIIOTE3Bl HA OCHOBE 3HAHMS OCHOBOIOJAraroIinX (Qu3MUECKUX 3aKOHOMEPHOCTEH H
3aKOHOB;
— XapaKTepu3oBarh II00anbHbIE NPOOJIEMBI, CTOAIIME NEPEI HCIOBEHECTBOM: SHEPreTHYECKHe,
CBIPBEBBIE, IKOJIOTHIECKHUE, U POJIb GUIUKH B PELICHHH ITHX mpobnemM;
— OOBACHATH NPHHIMIBI paboThl M XapaKTEPUCTHKH H3YYICHHBIX MAllMH, mpuOOpOB U TEXHHICCKUX
YCTpPOHCTB,;

— OGBACHSTH YCIOBHS TNPUMEHEHHs (U3MYECKAX MOAenell IpH pelICHAH buznueckux 3ajad,
HAXOMWUTh aJeKBAaTHYIO IPEIJIOKCHHON 3ajade QU3NUeCKyl0 MOJENb, paspeiarh npobiieMy Kak Ha
OCHOBE MMEIOIIHXCS 3HAHMM, TaK ¥ IPH IOMOIIY METONOB OLIEHKH.



2. CTPYKTYPA Y COJIEPJKAHHUE YYEBHON JACIAILIHBI

2.1. O6beM yueOHOi JMCUHITHABI 1 BUABLI y4e0HO0H paGoTsi

Bun yue6GHO#H paboThI O61peM gacoB
O6nem o6paszoBaTeIbHOI NporpaMmbl y4e0HOH JHCHUTIHHDI 142
B TOM YHCJIIE!
TEOpEeTHUECKOE 00YUEHHE 40
nabopaTopHbIe pabOThI 30
MPAaKTUIECKUE 3aHATHS 30
WHIWBYIYTTbHBIN IPOEKT
KOHCYJIbTalliH 2
caMocCTosITeNbHas paboTa oOyyaroImerocs (BCEro) 22
B TOM YHCIIE:
caMocTosATeNbHas paboTa HaJl MHAMBUIyaIbHBIM IPOEKTOM 22
IIpomMexyTo4Has aTTeCTAlHA (3K3aAMEH) 18
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3. XAPAKTEPUCTHUKA OCHOBHBLIX BU/IOB YYEBHOM JEATEJbLHOCTU

CTYJAEHTOB

COJIEPXKAHUE
OBYUYEHWMA

XAPAKTEPHCTHUKA OCHOBHbBIX BUIOB JIEATEJIBHOCTH
CTYJIEHTOB (HA YPOBHE YUEBHbBIX JEMCTBUM)

Brenenue

VMeHYs TOCTAHOBKY LieNel MesTeNbHOCTH, IIaHHPOBaHus COOCTBEHHON
NeaTeNbHOCTH [T JOCTHIKEHUS [OCTABIICHHBIX LENeH,

NPEIBHICHAS BO3MOXKHBIX PE3yTbTaTOB ITUX ACHCTBHH, OpraHu3alin
CaMOKOHTPOJISL X OLIGHKHM MOJIyYEHHBIX PE3yNIbTaTOB.

Pazsutie cnoco®HOCTH SICHO M TOYHO M3JIaraTh CBOU MBICIIH, JIOTHICCKU
0BOCHOBBIBATH CBOIO TOYKY 3PEHHUS, BOCHPHHUMATE U aHATIM3UPOBATh MHCHHS
coGeceTHUKOB, IIpU3HAaBast [IPABO APYTOro YeT0BeKa Ha HHOC MHCHHUE.
TIpousBeeHre H3MEPEHUs QU3MUESCKHX BEMUMH M OUCHKA IPAHHIIE!
IOTPEIHOCTEH H3MEPEHUH.

TIpencTapienne IPaHULbI HOTPEMTHOCTEH U3MEPEHHH MPH MOCTPOCHHH rpaduKoB.
VMeHHE BBICKA3BIBATh THIIOTE3HI s OOBICHEH) HAOIIOIaeMbIX

SIBJICHHH.

VMeHue TIpeIarath MOJIENH SABJICHUH.

Vka3zaHue IpaHul] IPUMEHUMOCTH QU3MIECKHIX 3aKOHOB.

37105KeHAe OCHOBHBIX NTOJIOMKEHM COBPEMEHHOH Hay4HOH KapTHHBI

MHpA.

[IpuBeneHye IPUMEPOB BIUSHHAS OTKPBITHH B ¢u3uKe Ha Imporpece

B TEXHMKE U TEXHOJIOTHHM IIPOM3BOICTBA.

Wcnonp3oBauue MHTepHETA IUTsl TOMCKA HHQOPMAIUH,

1. Mexannka

Kunemaruka

TIpencTaBieHre MEXaHNIECKOTO IBMIKCHUS TeJla YPABHEHIAMH 3aBHCHMOCTH
KOOpIMHAT U IIPOEKIMEH CKOPOCTH OT BPEMEHH.

[IpencraBieHHe MEXaHUYECKOTO IBHIKEHHS TeNa rpaduKaMy 3aBHCUMOCTH
KOOPJIMHAT ¥ MIPOEKIHEH CKOPOCTH OT BPEMEHH.

Ornpenenenyie KOOPAKHAT MPOHIEHHOTO ITYTH, CKOPOCTA ¥ YCKOPCHHA TeJIa IO
rpapuKaM 3aBHCHUMOCTH KOOP/IMHAT U IIPOSKIMH CKOPOCTH OT BpEMEHH.
Orpenenenne KOOPAUHAT TPOHIEHHOrO MyTH, CKOPOCTH 1 yCKOPCHHA TCJIa IO
ypaBHEHHAM 3aBHCHMOCTH KOOPIMHAT U MPOSKIUHA CKOPOCTH OT BPEMEHH.
TIpoBeneHue CpaBHATEILHOTO aHAIN3a PABHOMEPHOTO 1 PaBHONIEPEMEHHOTO
JBYKECHUH.

VKa3aHue UCIONb30BAHMS IOCTYNATENBHOr0 U BPAIIaTeIbHOTO IBIKCHUH B
TEXHHUKE.

[Tpuo6perenue ONbITa paboOTHI B IPYIIIE C BRIIOIHEHHEM Pa3IIMHBIX
COITHAJILHBIX POJIEH.

Pa3paboTka BO3MOYKHOH CHCTEMBI JICHCTBUH B KOHCTPYKIIMH

JUTS SKCTIEPUMEHTATIEHOTO OTIPENENCHUS KHHEMATHIECKUX BETIUTHH.
IIpencrasienie HHOPMALMU O BUAAX IBIDKEHHS B BUIC TabJIULIBL.

JlnnaMuka

OOBsICHEHHE JEMOHCTPAIOHHBIX 3KCIIEPUMEHTOB, TOATBEPKAAIOMINX 3aKOH
HHEPLHH.

VismepeHue MacChl Tela.

V3sMepenue CHIIBI B3aUMOAEHCTBUS TEIL.

BorurciieHre 3Ha4e€Hus CHJI TI0 U3BECTHBIM 3HAYEHUAM Macc,
B3aMMOZIEHCTBYIOMUX TEJ H UX YyCKOPEHHUH.

BhIuHCIeHHE 3HAYCHHS YCKOPEHUH TeJl 10 H3BECTHBIM 3HAYEHUSIM ASHCTBYIOMINX
CHJI ¥ Macc Tell.

CpaBHeHME CUJIB! JEHCTBUA U NPOTHBOJCHCTBHA.

TIpuMeHeHNe 3aKOHA BCEMHPHOTO TATOTEHHS IIPH pacieTax CHl U YCKOpEeHHH
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B3aMMOIEHACTBYIOIIUX TECIL.
CpaBHEHHE YCKOPEHHUA cBOOOIHOTO NajieHus Ha mianeTax CONHEIHOH CHCTEMBI.
Brigesenne B TeKCTe Y4eOHMKa OCHOBHBIX KATerOpHi Hay4yHOM HHPOPMAIHHL.

CTtaTuka 1 3aKOHbI
COXpaHEHHUs

TIpuMeHeHHe 3aKOHA COXPAHEHHUST UMITYJIbCA [T BBITHCIICHH U3MEHEHUH
CKOPOCTEH TEI IIPH MX B3aHMOJCHCTBHAX.

VisMeperue pabOThI CHII M H3MEHEHUE KUHETHIECKON SHEPTHH TelIa.
BrrurciieHne paboThl CHJI U M3MEHEHHA KHHETHYECKOH SHEPriy Tea.
BrruuciieHre MOTeHIMaNbHOM SHepruy Tel B TPABUTALIMOHHOM IIOJIE.
Onpenenenye MOTEHIMATBHOM SHEPTHH YIIPYTO neOpMUPOBAHHOTO TeJa 10
W3BECTHOM AedopMalliy 1 HKECTKOCTH TENa.

TIpyMeHeH e 3aKOHA COXPAHEHHs MEXaHMUECKOH SHEPIAH NPH pacieTax
pe3yNBTATOB B3aUMOJIEHCTBHH] TeN FPABATALMOHHBIMU CHIIAMHI H CHIIAMH
YIPYTOCTH.

VkazaHHe TPaHuIl IPUMEHHMOCTH 3aKOHOB MEXaHUKH.

VkasaHne y4eOHbIX MUCLMILINH, IPH U3YYEHHH KOTOPBIX HCIONb3YIOTCH 3aKOHBI
COXpaHEeHHUs.

2. OcHOBBI MOJIEKYJIIPHOH QU3HKH U TEPMOAMHAMUKH

OcHOBBI
MOJIEKYJISIPHO-
KHUHETHYECKOU
TEOpHUH.

N neanpHBIA ras.

BhINOJIHEHHE SKCIIEPHIMEHTOB, CITY)KAIIUX 11 0G0CHOBAHUSA MOJIEKYJISPHO-
kunetudeckoit Teopun (MKT).

Perenye 3a1a4 ¢ IPUMEHEHHEM OCHOBHOTO YPaBHEHHS MOJICKYIISPHO-
KMHETUYECKOH TeOpUH ra3oB.

OnpeieNneHne NapamMeTpoB BEIIECTBA B ra3000pasHOM COCTOAHUMA Ha OCHOBAHHH
ypaBHEHHMS.

COCTOSHHS HaeaTbHOro raza. Onpeaeierne napaMmeTpos BEIECTBA B
ra3000pa3HOM COCTOSHHHM M TIPOMCXOMSIINX MPOUECCOB 110 rpaduKamM
sapucumocty p (T), V (T), p (V).

DKCIEepPUMEHTABHOE HCCIIEI0BaHNAE 3aBUCUMOCTH P (1), V(T),p (V).
IIpencTasnenue B Bujie rpaguKOB H30XOPHOTO, 1300apHOTO U U30TEPMHUYECKOTO
IPOLIECCOB.

BruncieHne cpeaHeii KHHETHYECKOH SHEPT Uy TEIIOBOIO ABMKCHUA MOJIEKYJT IO
W3BECTHOM TeMIlepaType BEIIECTBA.

BLICKa3LIBAHME FHOOTe3 Ul OOBSICHEHHS HaONIONAeMBIX ABNECHUH. YKaszaHHe
IpaBHI] IPUMEHUMOCTH MOJIENH «UJICAIIPHBIH a3y ¥ 3aKOHOB MKT.

OcHOBBI
TEPMOITHAMUKU

H3MepeHre KOJIHYECTBa TEMIOTH B IIPOIECccax TeIionepenasiy.

PacueT KoJMyecTBa TEIIOTELI, HeOOXOAUMOro s OCYIIECTBIICHHA 3a1aHHOTO
Tpoliecca ¢ Teronepenayei.

Pacuer u3MeHeHHUs BHyTPEHHEN SHEPryy Tell, paboThl ¥ [ePeIAHHOr0 KOJIHIecTBa
TEIUIOTHI ¢ UCTIONBL30BAHUEM [IEPBOT0 3aKOHa TEPMOJIUHAMMKI.

PacueT paGoThI, COBEPLIEHHOI ra30M, 1O rpaduKy 3aBUCHMOCTH P (V).
BerusiclieHne paGoThI ra3a, COBEPIIEHHOM NIPY M3MEHEHHH COCTOSHHA TI0
3aMKHYTOMY LIHKITY.

Brraucienne KITJ] mpu cosepiueHUH ra3oM paboThl B IPOLECCaX H3MCHCHUA
COCTOSHHS 110 3aMKHYTOMY LIHKITY.

OObsCHEHHE TPUHIUIIOB JEHCTBHS TEIUIOBBIX MAlIHH.

JlemMoHCTpamus posiu GH3MKH B CO3JaHUM U COBEPLICHCTBOBAHNH TCIIIIOBBIX
JIBUTATETIEH.

W35105KeHHE CYTH SKONOTHYESCKUX IIPobIieM, 00y CIOBIEHHBIX paboTOl TEIIOBBIX
JBUTATENel ¥ MPEUIOKEHHE ITyTH HX PElIeHUs. Y Ka3aHue IPaHuLl IPUMEHIMOCTH
3aKOHOB TEPMOJMHAMUKH. Y MEHHE BECTH [IUAJIOT, BBICTYIIMBATh MHCHUE
OITIOHEHTA, Y4aCTBOBATh B JUCKYCCHH, OTKDBITO BBIPAKATH M OTCTaHBATh CBOIO
TOYKY 3pEHMUS.

Vkazan#e y4eOHBIX AWCLUIUINH, TPY M3YyYCHUN KOTOPBIX HUCIONL3YIOT yueOHBbIH
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Marepual «OcHOBEI TEPMOJAUHAMHUKH .

CBoliCcTBa apoB,
JKUIKOCTEH,
TBEPIBIX TEIL

TerinoBele SBIEHU.

I/IBMCpCHI/Ie BJIAXKHOCTH BO31YXa.

PacyeT KOJIMYECTBA TEILIOTEI, HEOOXOIUMOr0 VI OCYLIECTBICHHUS ITpoIIecca
Iepexo/ia BEIIECTBA 13 OJJHOTO arperaTHoro COCTOAHAS B APYroe.
DKCIIepHMEHTANBHOE HCCIeI0BAHUE TEIUIOBBIX CBOMCTB BEMIECTBA. [TpuBenenue
IIPUMEPOB KalMJUSIPHBIX ABICHUH B GBITY, IPUPOJIE, TEXHHUKE.

HcceoBaHAE MEXAHUIESCKIX CBOMCTB TBEPABIX TEIL.

[Ipumerenve GU3MIECKAX NOHATHH ¥ 3aKOHOB B y4eOHOM MaTepHaie
po¢ecCHOHANBHOIO XapaKkTepa.

Vicrionp3oanue VIHTEpHETA JUIS TOUCKa HHpOpMalu| 0 pa3paboTKax

1 IPUMEHEHHY COBPEMEHHBIX TBEPJIBIX M aMOPQHEIX MaTepUaIoB.

3. DaeKTpPOAMHAMHMKA

DJIeKTpOCTaTUKA

BRruUCIEHHEe CHIT B3aUMOIEHCTBHS TOUSUHBIX 3JICKTPHUECKUX 3apAAO0B.
BLIMHAC/IEHIE HANPSYKEHHOCTH 3JIEKTPHYECKOTO T0JIs OJJHOTO ¥ HECKOJIBKHIX
TOYEYHBIX JICKTPUUECKHX 3aPsIOB.

BBIMHC/IEHHE TTOTSHIHANA JIEKTPUYECKOTO OJI OJJHOTO U HECKOJIBKMAX TOICTHBIX
3JIEKTPHIECKHX 3apsiioB. MsMepeHue pasHOCTH MOTCHIHANIOB.

VI3MepeHHe SHEPriH HIIEKTPUIECKOTO OIS 3aPHKEHHOTO KOHICHCATOPA.
BLIYmC/IeHNE SHEPTHH 3JIEKTPHYECKOTO II0JIst 3apSIKEHHOr0 KOHACHCATOPa.
Pa3paboTKa TIaHa ¥ BO3MONKHOM cXeMbl JeHCTBUH SKCIEPAMEHTANLHOTO
OIpeieNieH s SIIEKTPOEMKOCTH KOHCHCATOpa ! JMDIIEKTPUIECKOR
IIPOHKIIAEMOCTH BEIECTRA.

TpoBeieHre CPABHUTEILHOTO AHATH3a PABHTAIOHHOTO U JIEKTPOCTATHICCKOTO
nosiel.

TocTossHHBIH TOK

M3MepeHue MOIHOCTH 3JIEKTPHYECKOr0 TOKA. Usmepenue DI1C n

BHYTPEHHETO CONMPOTHBIICHHS HCTOIHHKA TOKA.

BLITIOHEH e PACIETOB CHJIBI TOKA M HAIPSDKCHUH Ha ydacTKax

sexTprueckux nened. OObsCHEHHE Ha IPEUMEpES IIEKTPUHIECKOM

nenu ¢ gyMs ucrounukamu Toka (AJIC), B KakoM cirydae HCTOUHHMK
SIIEKTPHUECKOH SHepriy paboTaeT B peXUMe TeHEPaTopa, a B KaKOM — B PEIKHIME
roTpeOHuTEN. '

OmnpeeneHre TeMIIEpaTypbl HUTH HaKaJMBaHUL. H3mepeHue 3IEKTPUIECKOTO
3apsiga dNEKTPOHa.

CHsITHE BOJIBTAMIIEPHON XapaKTEPUCTHKU IO/,

[IpoBeaeHye CPABHUTENFHOTO aHAIN3A [IONYIPOBOIHUKOBBIX HOOB M TPHOLOB.
Vcnons3oBanre VIHTepHETa JUTst TOMCKa HHGOPMALMH O IEPCTIEKTHBAX PasBUTAS
TIOJTYIPOBOJHUKOBON TEXHUKH.

VY cTaHOBKa TPUYMHHO-CIICACTBEHHBIX CBS3EH

O6bscHEeHHe PUPOIBI NEKTPHIECKOro TOKa B MeTallax, SJIeKTPOJINTax, rasax,
BaKyyMe U ITOJIyITPOBOIHHKAX.

[TprMeHeHHE EKTPOSIN3a B TEXHUKE.

[TpoBenenue CPaBHUTEIBHOTO aHan3a HECAMOCTOSITENIBHOIO %4
CaMOCTOSITEBHOTO Ta30BBIX PaspsijioB.

MarauTHbIe
SBJICHUA

V3aMepenue MHIyKIUKA MarHATHOTO [OJIs. BeuCIeHHe Cul, JIEHCTBYIONIMX Ha
IPOBOHKK C TOKOM B MATHUTHOM TIOJIC.

BolumcieHue cul, JeHCTBYIONMX Ha dIeKTPUYECKUH 3aps, JBIDKYIIUHACS B
MarHUTHOM IIOJIE.

HccnenoBanue IBICHAM 3J€KTPOMArHHTHON HHAYKIHH, CAMOUHIYKIHH.
BrIunciieHre SHEPTUH MarHHTHOTO TIOJIS.

OO6bACHEHHE TPUHLIUIIA ACHCTBUS SIECKTPOBUTATEIA.

OGBsicHEHHE IPUHIATA JeHCTBHA reHepaTopa JIEKTPUICCKOro Toka

¥ DJIEKTPOM3MEPHUTEIBHBIX Npr6opoB. OOBICHERME PUHIHAITA IefCTBHS Macc-
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criextporpada, yokopuTesel 3apsKeHHBIX YacTHI.

OGBACHEHHE POJIE MATHATHOTO TOJIs 3eMJIH B XKHU3HH pacTeHuH, XKHUBOTHBIX,
YeJI0BEKa.

TIpuBe/IeHrEe IPEMEPOB IPAKTHYECKOT0 MTPUMEHEHHS H3YICHHBIX

SBJICHMI1, 3aKOHOB, IIPAOOPOB, YCTPOHUCTB.

TIpoBe/ieHHE CPABHHUTEIBHOTO aHan3a CBOUCTB MEKTPOCTATHIECKOTO,
MATHHTHOTO ¥ BUXPEBOTO DJICKTPHIECKHIX TOIIEeH.

OGbsicHeHHe Ha NPUMEpPE MAUHHTHBIX SBICHHH, MOYEMY GU3UKYy MOXKHO
paccMarpuBaTh KaK MEeTa[UCIUILIAHY.

4. Kosie6anus v BOJHBI

MexaHugyecKue
KonebaHus

VccnenoBatue 3aBUCHMOCTH Tleprosia KojieOaHnit MaTeMaTH4eCcKoro
MASITHHKA OT €70 JJIHHB], MacChl X aMILTUTYIBI KONeOaHHH.

Wcenenopanue 3aBUCHMOCTH IIeproza KoyeOaHnit rpy3a Ha IPYKHHE OT €ro
MAacChl ¥ )KeCTKOCTH TPy KHUHEL. BBIYHCICHNHE NEPHOAa

KoNneGaHuil MaTEMaTUYECKOr0 MasiTHHKA 10 M3BECTHOMY 3HAYCHHUIO

ero JMHbL. BEIYHCIeHHE epruoia KonebaHui rpy3a Ha IpyXHHE 110
M3BECTHBIM 3HAUCHUAM €r0 MacChl ¥ XECTKOCTH ITPYKHUHBL.

BrIpaboTka HaBBIKOB BOCTIPHHEMATE, aHANN3HPOBATD, nepepabaTeIBaTh U
IpeIbABIATS HHOPMALMIO B COOTBETCTBHUH C IIOCTABNICHHBIMH 38/1a4aMH.
[IpuBe/ieHAE IPUMEPOB aBTOKOIEOATENbHBIX MEXaHUIECKHX cucreM. Ilposenenue
xnaccuduranyy KojgeOaHui.

DneKTpOMarHuTHLIC
KoJieOanusl

Hab6tioIeHHe oCUMLIOrPaMM TApMOHUYECKHX KONeOaHHH CHIIBI

TOKA B IIETIH.

V3MepeHue dIeKTPOEMKOCTH KOHICHCATOPA.

M3Mepenye HHIYKTABHOCTH KaTYLIKH. ,

VcceoBaHpe ABAECHHS IEKTPUUECKOTO PE30HaHca B HOCHeI0BaTEIbHON IIEIIH.
[IpoBeneHHe aHANOTHH MEXAY PUIMICCKAMY BETHIHHAMH, XapaKTepH3yIOMHUMH
MEeXaHMYECKYIO H DeKTPOMArHUTHYIO KOJIEOATEebHBIE CHCTEME.

PacueT 3HaYEeHHI CHIIBI TOKA ¥ HAIPMKEHHUS Ha JJIEMEHTaX LECIH

IIEPEMEHHOI0 TOKA.

VccreoBatye IPUHIANA feifcTBis TpaHchopmaropa. KccnefoBanne NpHHIIIA
JeCTBHS reHeparopa IeEpEMEHHOTO TOKa.

Wcnonszopanue WHTepHeTa JUIsl OUCKA HHGOPMAIMH O COBPEMEHHBIX criocobax
nepenadyu HIEKTPOSHEPI UK

MexagnyecKue U
DIIEKTPOMArHUTHEIE
BOJIHBI

V3MepeHnue JAIMHBI 3BYyKOBOM BOJIHEI [0 PE3yNIbTATAM HaOMONCHUR
pHTephepeHIINY 3BYKOBBIX BOJIH.

Ha6monenne 1 0GbICHEHNE SBICHUN HATEPHEPEHIMH U mudpakuun
MEXaHHIECKHX BOJIH.

TIpeacrasienne o6nacTe IPUMEHEHHS YIbTPa3BYKa H IIEPCIICKTUBBI €T0
FICTIOJIB30BAHHS B PA3IMYHBIX 00/1ACTAX HAYKH, TEXHUKH, B MCIUIHE.
V350KeHre CYTH ODKOJIOTHMYECKHX TpoOIeM, CBA3AHHBIX C BO3JEHCTBHEM
3BYKOBBIX BOJIH Ha OPTaH¥3M 4E/IOBeKa.

OcymecTB/IeHHe PaAUONepeladn i PaHoIpHeMa. HccnenoBanue

CBOMCTB 3eKTPOMArHUTHEIX BOJIH C IOMOIIBI0 MOOHIIEHOTO tenedona.

Pa3BHTHE LEHHOCTHOTO OTHOIICHHS K H3Y4aeMbIM Ha YPOKax GH3HKH o0BeKTaM 1
OCBAaMBAEMBIM BUaM AesTenbHocTH. OObsICHeHNE

NPUHIMITHATBHOTO Pas/IKdHsl IPUPOB! YIIPYTHX H SIEKTPOMArHUTHRIX BOJIH.
M35107%€eHHe CyTH 3KOJIOTHYECKUX IPOOIIEM, CBA3AHHBIX C

3JIEKTPOMATHUTHBIMH KOJIEOaHUAMH ¥ BOJIHAMH.

OGBACHEHHE POJH DJIEKTPOMATHHTHBIX BOJH B COBPEMCHHBIX HCC/ICHOBAHMIX
BceneHHOH.

5. OnTuka
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[Tpupona ceera

TIpuMeHeHUe Ha IPAKTHKE 3aKOHOB OTPAXKEHH U NIPETOMIICHHAS

CBETA IIpH PEIUEHAH 3a/1a4.

Orpeielien e CEKTPAIBHBIX IPAHKIL 1YBCTBUTEIBHOCTH YETOBEIECKOr0 r1asa.
YMeHHE CTPOUTH H300paKEHHs IPEIMETOB, JaBAEMBIE JTMH3AMH.

PacueT paccTOSHUS OT JIMH3BI 10 H300paKeHus IpeIMeTa.

PacyeT onmTHYeCKOH CHIIBI JIMH3BL.

Uzmepenue GOKYCHOTO PacCTOSHUS JIHH3BL

HcnpITague Mojesiell MUKPOCKOIIA U TEJIECKOTIa

Bonnossie
CBOMCTBA
cBeTa

Ha6moenue sBiedus HHTepGEpeHIINY 3JIEKTPOMArHUTHBIX BOJIH.
Ha6onenye spienus qudpakiuy 3JIEKTPOMArHATHBIX BOJIH.

Habmroienue SBJICHUS TTOJSPU3AMHI JIEKTPOMArHUTHBIX BOJIH.

VI3MepeHue [UTHHBI CBETOBO BOJHBI 10 Pe3yJbTaTaM HabMoNeH)s

apnenus uatepdepenmuu. Habmonenue spaenns 1upakiuy CBeTa.
Ha6noaenne sBJIeHUS MOJSIPU3ALIMY B JHCTIEPCHH CBETA.

[Torck pasnuauit U CXOACTBA MEXKIY IU(PPaKIHOHHBIM U TUCIIEPCHOHHBIM
CIIEKTPaMH.

[IpuBeieHre IPUMEPOB MOABIEHHS B IPHPO/IC ¥ HCTIONB3OBAHUS B

TexHuKe sBieHnH nHTepdepeHii, 1udPaKIuH, OIIPH3aIMHA U IUCTICPCHH
CBETA.

TlepeunciieHrHe METOJOB IIO3HAHMS, KOTOPBIE HCIOJIB30BAHBI TIPH HM3YUCHUH
yKa3aHHBIX SBJICHUH.

6. DIeMeHTHI KBAHTOBOH (QH3HKH

OcHOBEI
CIICITHATIBHON
TEOpUHU
OTHOCHTEJIBHOCTH

O6pAcHeHME 3HAYMMOCTH ombiTa Maiikeascona-Mopim.

dopMyTHpOBaHKE [OCTY/IaTOB.

O6bsacHenne >ddexra 3aMeICHNST BpeMEHH.

Pacuer sHEpru# MOKOs, HMITYJIbCA, SHEPIUH

cBOOOIHOY YaCTHUIIBI.

BripaGoTka HAaBBIKOB BOCIPUHMMATb, aHANTM3UPOBATE, nepepabaTelBaTh M
IpeBABIAT HHGOPMAIIMIO B COOTBETCTBHHY C IOCTABJICHHBIMA 3a/a9aMy.

KBanroBas ontuka

Habmonenue dporossekrpraeckoro ddpdexra. OObsiCHEHHE 3aKOHOB
CTOJeTOBA U JaBJICHNS CBETA HA OCHOBE KBAHTOBBIX MPEJCTABIICHAMN.
Pacuer MakCHMAaTbHOM KMHETHYECKOH SHEPTHHU 3JIEKTPOHOB IIPH
doroanexrpruueckoM spdexre.

Omnpezesnenne paboThl BHIXOAA AIEKTPOHA 110 rpaduKy 3aBHCHMOCTH
MAKCAMAIbHOM KHHETHUECKOM SHEPriy (POTOIEKTPOHOB OT YaCTOTHI CBETA.
HM3mepenne paboThl BEIXOZA JIEKTPOHA.

Tlepeuncienue mpubOPOB yCTAHOBKH, B KOTOPBIX IIPUMEHSICTCS
6e3unepioHHocTh hoToaddexra.

O61acHeHNe KOPITYCKYISPHO-BOJHOBOTO Iyali3Ma CBOHCTB (hOTOHOB.
O6BAcCHEHHE POI¥ KBAHTOBOH OITHKHA B PA3BUTHH COBPEMEHHOM QU3HKH.

duzuka aroma

BeluvciIeHye JIHHB] BOJHEI e Bpoiiyis 4aCTUIIE! ¢ H3BECTHBIM 3HAYCHHUEM
MMITyJIbCa

Hab6moaenue JINHEHYAThIX CIIEKTPOB.

PacyeT 4acTOTBI ¥ AJIMHLI BOJHBI HCITyCKAEMOI0 CBETa NPH IIEPEX0AL
aToMa BOJOPOJa U3 OJHOTO CTAIIHOHAPHOTO COCTOSAHUA B Jpyroe.
O6bsCHEHHE TPOUCXOKICHHS THHEHIATOrO CIIEKTPa aTOMa BOJOPOIa ¥ PasInuA
JIUHENYATLIX CIIEKTPOB Pa3IMYHbIX Ta30B.

Wccnenopanue THHEHIATOro CIEKTpa.

WccnenoBanye IpUHIMIA PaGOThI IIOMUHECHEHTHOH JIaMIIBL.
Ha6monenne 1 00bsACHEHHE TPUHIHIIA JCHCTBUA JIa3epa.

TIprBeIeHHe IPUMEPOB UCIIONB30BAHHS JIa3ePa B COBPEMEHHOM

HAYKE U TEXHHUKE.
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Hcnons3opanye MHTepHETA UL TIOMCKA HHOOPMALHHA O EPCIEKTABAX
IPUMEHEHHA asepa

HabmoneHue TpekoBs ayb(ha-JacTull B Kamepe Buibcora.
PerucrpupoBanie OEPHBIX U3IyYEHHUHA C IIOMOIIBIO CHETIMKA [edirepa.
Pacuer sHEprUU CBA3M aTOMHBIX SIIEP.

OrmpesienieHne 3apsia ¥ MacCOBOTO YKC/Ia ATOMHOrO A/1pa, BOSHUKAOIICTO B
pe3ysbTaTe pagMoaKTHBHOTO paciana.

BrruuciieHue JHEPrUH, OCBOOOKAAOIICHCS [TPH PaIHOaKTHBHOM paciiae.
Omnpenenense NPOAYKTOB SAEPHOH PEaKIMH.

BrIdncieHne SHEPTHH, OCBOOOKAAIOMICHCS IPH ANECPHBIX PEAKIMIX.
TToHMMaHHe IPEUMYIIECTB M HEAOCTATKOB HCTIOTb30BAHMs aTOMHOH
SHEpPruH W MOHU3HPYIOMIUX U3JIyUeHHH B IPOMBIIIICHHOCTH, MCIHIIHHE.
V37105%€eHHE CYTH IKONOTHUECKUX IPOGITEM, CBA3AHHBIX ¢ OMOIOTHYECKIM
IeHCTBHEM PAIHOAKTHBHBIX H3JIYUCHHUHM.

ITposenenue KaccuGUKaIMK SJIEMEHTAPHBIX JaCTHIL 110 HX bU3NIECKUM
XapaKTepUCTHKaM (Macce, 3aps/y, BpPeMEHH XKH3HH, CIIUHY 1 T.J.).
TIpescTaBIeHye O XapaKTepe YeTBIPEX THIOB QyHIaMEHTATLHBIX
B3aMMO/IEMCTBI HIIEMEHTAPHBIX YaCTHIl B BUIE TaOHALBL.

[ToHHAMaHHe [EHHOCTEH HAYJHOTO MO3HAHUS MUPa HE BOOOLIE I
4eIOBEUECTBA B IEJIOM, & IUTs KaKI0ro 00y4aromerocs IMIHO, IEHHOCTER
OBJIAJICHHS] METOJOM HAY4YHOTO MO3HAHUS JJI JOCTHKCHUS

ycrexa B iI000M BHJIE TPAKTHYECKOH NEATENLHOCTH.

7. dBomonus BeesreHHOM

Crpoenue u
pa3BUTHE
Bceenennoi

Ha6monenue 3a 38e31aMu, JIyHOH U IaHeTaMH B TEJIECKOIL.

HabmoeHue COTHEUHBIX IIATEH C IIOMOMIBIO TEJIECKOIA ¥ COJHEYHOr0 dKpaHa.
Hcnonb3oBanye VIHTepHETa ULt TOMCKA M300paKeHUH KOCMHYECKIX 00BEKTOB U
nH(opManyn 06 KX 0COOEHHOCTSX

OGcy KeHIe BO3MOXKHBIX CLICHApHEB 3BOONMH BeeneHHOH. Vcronmp3oBaHue
VinTepHeTa [l MOKCKa COBPEMEHHON HH(OpMAIMH Pa3BUTHH Bcenennoi.
Ouenka HHGOPMAIMK C TIO3UIMH €€ CBOMCTB: JOCTOBEPHOCTH, 00BEKTUBHOCTH,
TOJIHOTHI, aKTYAJIBHOCTH H T.JI.

DBOIOIIHS 3BE3L.

I'mmoTtesa
MPOUCXOKAEHUS
Comnaeunoi
CHUCTEMBI

BLI4iCIIeHHE SHEPTHH, OCBOOOKIAFOMIEHCS IPH TEPMOAIEPHBIX PeaKIHAX.
dopMyIHpoBKa IPOOIEM TEPMOSACPHON SHEPTETHKH.

O6BSICHEHNE BIHSHHAS CONHEYHON aKTHBHOCTH Ha 3€MIIIO.

TToHUMaHKE PO KOCMUYECKHX MCCIIEIOBAHMH, HX HAYYHOTO X SKOHOMHHECKOro
3HAUEHUS.

O6cyx)eHune COBPEMEHHBIX THIIOTE3 O IPOUCXOKICHIH ConHeqHOMH

CucTeMsl.
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4. YCJIOBUS PEAJTU3ALIMY YYEBHOU JACUMILINHBI

4.1. Tpe6oBanus K MHHUMAJILHOMY MaTepPHATLHO-TEXHIYECKOMY obecreyeHU 0
It peanu3aly [IPOrpaMMbl yueOHOH IMCIHMIIMHEL «®duzukay MperycCMOTPEHB! CIIEAYIOIIHE
CIelHaIbHbIE TOMEIICHHUS:
- KabuHeT «(pU3MKM», OCHAIEHHBIA O00OPYNOBAHMEM: HArTAIHBIMA OCOOMAMHE, 3IKPAHHO-
3BYKOBBIMH TOCOGUSMH, HH()OPMALMOHHO-KOMMYHUKAIMORHBIMA  CPE/ICTBAMH, TEXHIUYECKUMHU
cpencTBaMH OOYUEHHS: MarHUTHO-MapKepHOH JOCKO#, MYJIBTHMEIHAIPOCKTOPOM, HOYTOYKOM,
BBIXOJIOM B HHTEPHET;
- TaGopaTopHs, OCHAIIEHHAS HATYPATbHBIME OOBEKTaMH, MOIETAMHL, npubopaMu 1 HabopaMu JUIs
[IOCTAHOBKH 9KCIIEPHMEHTA, BCIIOMOTaTeTbHBIM 060py JOBaHHEM.

4.2. VyeGHO-MeToIMYecKoe H HH(GOopMAaLHOHHOE o0ecrieueHne

4.2.1. Kuuroodecne4yeHHOCTh

HaumeHoBaHMe INTEPaTYpbl: aBTOpP, Ha3Banue, Bu | ox Konnyectso Hanuuue B
H3IaHNus, U31ATEILCTBO H3AaHAS IK3IEMIIAPOB 31eKTPOHHOH
U3JaHui B oubnuorexe Bal'y

6ubnuorexe Balr'y s
COOTBETCTBYE C
o1roc Coo

OcHoBHast Jureparypa

Msxuines, I'enHanuil Skopnesud. Pusnka: 10 knacc:
yueGHuK Wis o6ieo0pa3oBaTeNbHbIX opraHu3alui ¢
NPUIIOKEHHEM HA 3JIEKTPOHHOM HOCHTENE ! 6a30BBIH U
npodunbhbiit  yposuu / T. 5. Mskumes, b. b.
Byxosues, H. H. Corckuit ; mnox pen. H. A
Mapdenrsesoii — 22-¢ w30 — Mocksa
IMpoceemwenue, 2013 — 366 c. : un. + 1 3JEeKTpPOH.
ont. auck (DVD) (1,02 I'6) .— (Knaccuuecku#t Kypc)
— ISBN 978-5-09-029646-5 .— ISBN 978-5-09-
029758-5 (DVD) .

Misxkuuie, ["ennamui SkoBnesru, Ousuxa: 11 xnacc :
yueGHuK s 061meo0pasoBaTelbHbIX oprasvzalmMi ¢
PUIIOKEHHEM Ha 3JIEKTPOHHOM HOCHTENE ! 6a30Bbili U
npodunbHbii  yposau / I 5. Msxuwes, B. b.
Byxosues, B. M. UYapyrun ; mox pel. H. A.
Mapgenrseroii — 23-¢ ML — Mocksa
IMpoceeiuenne, 2014 — 399 ¢, [4] n. uB. \x. . W,
TMOPTP., UB. M. + | 3JIEKTPOH. ONT. JWCK (DVD) (885
M6) .— (Knaccuueckuit xypc) .— ISBN 978-5-09-
032373-4 — ISBN 978-5-09-032234-8 (DVD) .
JlonojHUTE/IbLRAA InTepaTypa

®usnka: Yuebnux / Nunckuit A.A., I'paxosckni 10,
Iux FO.H., - 4-e u3n., ucnp. - M.:PopyM, HHUL]
UH®PA-M, 2017. - 560 c.: 60x90 1/16. - 2017
(TpodeccronanbHoe o6pazoanue) ([Tepennér 7BL1)
ISBN 978-5-91134-902-8

2013 53

2014 53

http://znanium,.com/
bookread2.php?boo
k=559353

4.2.2. UnTepHeT-pecypehl
1. Bubmmorexka Bnl'V hitp:/library.visu.ru/

2. JImurpuesa, E. M. Ousuxa 1 HHKECHEPHBIX cremuansHocTel [DNeKTpOHHBIH pecype] :
yuebnoe nocodue / E. V. [Imurpuena. — DJEKTPOH. TEKCTOBbIE JaHHEIE. — Caparos : Al
IIn Dp Memma, 2012. — 142 c. — 978-5-904000-76-9. — Pexum [ocryna:
http://www.iprbookshop.ru/729 .html
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5. KOHTPO.JIb 1 OIIEHKA PE3YJIbTATOB OCBOEHNSI YYEBHOH JUCHUATIINHBI

Pesyavmamot 00yuenun Memodsl ouenku

— OGDACHATh M AHATH3UPOBATH PONb U MECTO (QU3NKH B | MPAKTHIECKUC 3aHATHA,
hOPMHPOBAHMH COBPEMEHHOH HAayYHOHM KApTHHBI MHDA, B | ceMHHAphI,

PasBUTHM COBDEMEHHOH TEXHMKM M TEXHOIOTHH, B
IPAKTHYECKOH NeATENbHOCTH JIIONCH;

- XapaKTepW30BaTh B3aMMOCBA3b MeXIy Qu3nKOH ¥
JPYTHMH €CTECTBEHHBIMU HayKaMH;

- XapaKTepu30BaTh  CHCTEMHYIO  CBS3b  MEKIY VHIMBH(yasIbHBIC 3aJlaHns,

nabopaTopHbIe paboTEhI,
KOHTpOJIbHBIE PabOTHI,
TeCTHPOBaHMUE,

OCHOBOIIOJIAralOIUMH Hay4YHBIMU [OHSATHSIMH: | TPOCKTHO-UCCIIENOBATENIECKA
IPOCTPAHCTBO, BpeM#A, MaTepHA (BelecTBO,  TOJE), | NEeATENLHOCTD,
JBUXCHUE, CHJIa, DHEPrud; HAMMCAHNE COOBIIEHNH,

— [OHMMATh ¥ OOBACHATH LEJNOCTHOCTh (HU3MICCKOH | pedeparoB, HOKIAMIOB.
TEOpUH, PasjiiyaTh IPAHULBI €€ IPUMEHUMOCTA K MECTO B
psiay Apyrux GH3HIECKAX TEOPHH;

— BrmazeTb INpHeMaMH  HOCTPOCHUS  TEOPETHHUCCKUX
OKA3aTe/IBCTB, a TAaKKe NMPOTHO3HPOBAHHS OCOOCHHOCTEH
poTeKanus (U3MYECKMX SABICHUH M MPONECCOB Ha OCHOBE
TIOJTyYEHHBIX TEOPETHYECKHUX BBHIBOJIOB M JI0KA3aTCIIbCTB;

— CaMOCTOSTENBHO KOHCTPYHPOBATh OKCICPUMEHTANBHBIC
YCTAHOBKM U1 TPOBEPKHM  BBIIBMHYTBIX  THIIOTES,

pacCcuUThIBaATDL a6COIIIOTHy}O 158 OTHOCHUTENIBHYIO
[TOTPEIIHOCTH,

— CaMOCTOATENBHO IIJIAHUPOBATE U POBOJUTD (bPISI/I‘-ICCKI/Ie
SKCIICPUMEHTEI,

~ pemaTh MPaKTHKO-OPHEHTHPOBAHHBIE KA4YECTBEHHBIC H
pacueTHbIe (U3MUECKHE 3a1a9d C ONOPOH KaK Ha H3BECTHBIC
(u3MUecKre 3aKOHBI, 3aKOHOMEPHOCTH M MOJENH, Tak 1 Ha
TEKCTHI ¢ M30BITOUHON HHpOpMAIHEH;

—  OOBSCHATH  IpaHMIBl  NPUMEHEHHS  H3YYCHHBIX
dusmyeckux MojJeNed NpH  PEINCHUH hu3nUECKUX H
MEXIIPEIMETHBIX 32134,

—  BBUIBMTaTh  THWIOTE3l  HAa  OCHOBE  3HAHHUA
OCHOBOTONATAIOMUX (DHU3MYECKHX 3aKOHOMEPHOCTCH M

3aKOHOB;
— XapaKTepU30BaTh I100aNbHBIE IPOOIIEMBI, CTOSIIAE TICpeN
YeJI0BEUECTBOM: SHEPreTUIECKHE, CBIPbEBBIE,

SKOJIOTHUECKHE, B PONb (DUINKH B PELICHUH 3TUX PoOieM;
—  OOBACHATH NPHHIMIBL pabOTBl H  XapaKTEPUCTHKU
M3y9eHHBIX MALINH, TPUOOPOB U TEXHMIECKIX YCTPONCTB;

— OGBICHATH YCIOBHS NPUMEHEHHS (QH3MICCKUX
Mozeneli mpH pelueHHH (Qu3MYeCKUX 3ajad, HaxXOIHTh
aIeKBAaTHYIO TpPEIIOKEHHOH 3a/a4e (PU3HIECKYHO MOJCIb,
paspemiath IpodIeMy Kak Ha OCHOBE HMEIOLINXCH 3HaHui,
TaK ¥ [Py IOMOIIX METOIOB OICHKH.
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