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PaGouas mporpamma yueOHo#t mucrumuivesl « DU3MKA» pazpaborana Ha ocHoBe OI'OC cpennero
obmero obpasoBanus (yTB. IpHKa3oM Munucrepctsa obpasoBanus U Hayku PO or 17.05.2012 r. Ne
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Ne 3 or 25.05.2017 u HMIT ot 11 oxta6ps 2017 r. 3a Ne 01-00-05/925), ¢ yuerom ITOOIT cpennero
obmero obpaszoBanus, onobperHoi pemenseM OYMO mo obmemy obpazoBaHuio (IPOTOKOT OT 28
utons 2016 r. Ne 2/16-3) o cnenmansroct CI1O TEXHAUYECKOTO npo¢us 15.02.10
«MexaTpoHHKa B MOOHIbHAS POOOTOTEXHUKAY.

Kadenpa-pazpadorunk: Kosie/ K MHHOBaIMOHHBIX TEXHOJIOTHH U HpeAnpuHUMaTenbeTsa Bal'V.

Pabouyio mporpamMmy cocTaBuil: Oi” YxuHa A.A., mpenoaasatens KUTII Bal'y.
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1. IACTIOPT PABOYE IIPOT'PAMMBI YYEEHOM U CITUILINHBI

1.1. O6macTs npuMeHeHUs padoveil mporpaMmal
Pabouyas mporpamma  oOmeoOpa3oBarenbHOH — yueOHOH  AMCHMIIMHBL  «DU3HKay
NpelHasHAueHa [/ H3ydeHHd (HU3MKM B NPO(ECCHOHANBHBIX 00pa30BATENBHBIX OPraHHU3aAIMsX,
peanu3yromux 00pa3oBaTeIbHYIO NPOrpaMMy CpefHero obuiero obpasoBaHus B Npelenax OCBOCHHS
IIporpaMmMsl NOAroToBky crnennanictoB cpexrero 3seHa (IIITCC3) CITIO Ha 6a3e 0CHOBHOrO OOIIEr0
00pa3oBaHus 110 CNENMATBHOCTH TexHHuYeckoro mpodums 15.02.10 «Mexatponuka ¥ MoOHIbHAS
POOOTOTEXHHIKAY,

1.2. Mecrto yuebHoii aucuuniunsl B ctpykrype IIIICC3
Vuebnas muciummHa «Dusuka»  gBisercs yueOHBIM  IpeaMeToM  o0s3aTeNnnHOM
npeaMeTHoi obnactu «EcrectBennoHayunbie npeamMersn OI'OC cpennero obiero o6pasoBaHus.

1.3. Iern m 3agayu y4eOHOI AHCUHMILUIMHBI — TPeOGOBAHHSA K Pe3yJLTATAM OCBOEHHS
y4eOHOH JUCHUIINHBI;
Conepxanne nporpammbl «Pu3mKay HalpaBIeHO Ha JOCTHIKEHHE CIICIYIOLIMX Heei:

* OCBOEHHE 3HaHUH 0 QyHIaAMEHTATBHBIX PU3UUECKHX 3aKOHAX U TIPHHIIAIIAX, JEKAIUX B
OCHOBE COBPEMEHHOH (QU3NUECKOH KapTUHBI MUPa; HanboJee BaXKHBIX OTKPBITHAX B 00JIACTH HU3UKH,
OKa3aBLIMX OIpPEeAEIAIONIee BIUSIHUE Ha Pa3BUTHE TEXHUKH U TEXHOJIOTHH; METOAaX HAYIHOTO
TTO3HAHHUS IPHPOJIBI;

* OBJIaJICHHE YMEHMSMH IIPOBOJUTH HAOIIONEHH, UIAHUPOBATH U BBITOHATH 3KCIIEPHUMEHTHI,
BBIBUTaTh FHIIOTE3bl U CTPOUTH MOJEIH, IPUMEHSTD MOJIyUYeHHbIE 3HaHUS 110 PU3HKe It
00BACHEHHS Pa3sHOOOPa3HBIX (DH3UIECKUX SIBJICHHI U CBOMCTB BEIIECTB; MIPAKTHYECKH HCIIONL30BATh
¢bu3nuecKue 3HaHUS; OLIEHUBATh JOCTOBEPHOCTE €CTECTBEHHO-HAYYHOM HH(DOpMAIIHH;

* pa3sBUTHE [TO3HABATENILHBIX HHTEPECOB, MHTEIIEKTYAIBHBIX U TBOPUECKUX CIIOCOOHOCTEH B
nporecce NpuoOpeTeHus 3HAaHUH U YMEHHH 110 (PU3UKE ¢ UCTIOB30BAHMEM PA3IMYHEIX HCTOYHHUKOB
HHGOpMAIHK U COBPEMEHHBIX HH)OPMAIHOHHBIX TEXHOJIOTHIA,

* BOCIIUTaHHE yOEXKIEHHOCTH B BO3MOXHOCTH MO3HAHUSI 3aKOHOB [IPUPOJIBI, HCIIOIB30BAHUS
JTOCTHKEHUN QU3UKH Ha OJIaro pa3BUTHS UEIOBEUYECKOM IUBUIM3AIHH; HEOOXOAUMOCTH
COTPYIHHMUECTBA B IIPOIIECCE COBMECTHOIO BEITIOJIHEHHS 3a]1a4, YBAXKHUTEILHOr0 OTHOMIEHHS K
MHEHHIO OIIIOHEHTA IIPU 00CYKACHNH IPOOIIEM €CTECTBEHHO-HAYYHOTO COJIEPIKAHUS; TOTOBHOCTH K
MOPaJIbHO-3THYECKOH OLIEHKE HCIIOIb30BaHUS HAYYHBIX JOCTH)KEHH, YyBCTBA OTBETCTBEHHOCTH 34
3alIUTY OKPYKAIOLIEH Cpeabl;

* UCIIOJIb30BaHHUE IPHOOPETEHHBIX 3HAHUH ¥ YMEHUI [T peleH s IPaKTHUECKUX 3a71ay
IIOBCEHEBHOM XXU3HH, obecreyeHus 6e30macHOCTH COOCTBEHHOM XU3HH, PAIMOHATEHOTO
IIPUPOJIOIIONBE30BaHM H OXPAHBI OKPYXKalOUIeH cpelbl 1 BOBMOXHOCTD IPHUMEHEHHS 3HAHUH Ipu
pEIIEHKH 3a/1a4, BOZHHUKAIOMIHX B [IOCJIEAYIOWEeH MpodhecCHOHATBHON AeITEeILHOCTH.

OcBoenne coxepxkanus ydeOHOH aucHUTUIMHBI «QPu3WKa» o0eCcleYnBaeT JOCTHIKEHHE
CTYZACHTaMH CJIEAYIOIUX Pe3yIbTaTOB:
* INYHOCTHBIX:

—— 4yBCTBO FOPJOCTH U YB@KEHHS K HCTOPUH M JOCTHKEHUSAM OTEUECTBEHHOM Pusmueckoit
HayKH; QU3NUECKH IPaMOTHOE MOBEJICHUE B NPO(ECCHOHATBHOM ACSTENLHOCTH U OBITY IpH
ofpaleHny ¢ TpubopaMy U yCTPOHCTBaMU;

—— F'OTOBHOCTS K ITPOJIOJDKEHHIO 00pa30BaHys U IOBBILIECHNS KBATH(UKAIMY B H30PaHHOMH
npodeccHOHANBHO AeITeTFHOCTH H 00BEKTHBHOE OCO3HAHUE POJIH (PU3MYECKUX KOMIIETEHIIUMA B
9TOM;

—— YMEHHE HCIOJIb30BaTh JOCTHIXEHHUS COBPEMEHHOM (QHU3NYeCcKOl HAyKH ¥ U3HUECKUX
TEXHOJIOTHH JIJIs1 OBBIIEHU COOCTBEHHOTO HHTEIUIEKTYaIbHOTO Pa3sBUTHs B BBIOPAHHOM
npodeccuoHaNLHON AeITETHHOCTH;



—— YMEHHE CaMOCTOSTENLHO NOOBIBATh HOBBIE UL ce0s PU3MUECKUE 3HAHUS, UCTIONB3YS s
3TOTO JOCTYNHBIC HCTOYHUKH MH(OpManuy;,

—— YMEHHE BBICTPaHBaTh KOHCTPYKTHBHAIC B3AUMOOTHOILIEHUS B KOMAH/IE TI0 PEHICHHIO 00IIHX
3ajad;

—— YMEHHE YIPaBJIATh CBOEH I03HaBATENBLHOM JEATENBHOCTEIO, TIPOBOIUTE CAMOOLIEHKY
YPOBH$ COOCTBEHHOIO HHTEJUIEKTYAILHOTO Pa3BUTHS;

* MeTanpeIMeTHBIX:

—= HCIT0JIb30BaHME PA3JIMYHbIX BUAOB [I03HABATEIBHOMN NESITENEHOCTH AJIS PELIEHHUS
(pusmaeckux 3ana4, MPUMEHEHNE OCHOBHEIX METOJIOB ITO3HAHMS (HAGIIOICHNAS, ONUCAHNS, H3MEPEHHS,
3KCHEPHMEHTA) [T U3yYEHUS Pa3IMYHBIX CTOPOH OKPYIXKArOUIEH NeHCTBUTENBHOCTH;

—— HUCTIONb30BAHNE OCHOBHBIX HHTEJIEKTYAIbHBIX OTIEpaIiiid: HOCTAHOBKHY 33]auH,
(GopMyIpoBaHHs TUIIOTE3, aHANIN3A B CHHTE3a, CPaBHEHUs, 00061IEH s, CHCTEMATH3AIINH, BBISIBICHHS
IIPHYHHHO-CIICICTBEHHBIX CBA3EH, IIOMCKa aHAIOT0B, (POPMYITHPOBAHMUS BBIBOJOB IS H3yYEHH
Pa3sIMYHBIX CTOPOH QU3MYECKHX 0OBEKTOB, SBICHHMH U IPOLECCOB, ¢ KOTOPBIMH BO3HUKAET
HeO0OXOIUMOCTD CTAJIKMBATHCS B IPOdecCHOHANTBHOM chepe;

—— YMCHUE I'eHEPUPOBATh UJIEH U ONIPENEINATh CPEACTBA, HEOOXOUMEBIE /IS UX peaTu3alluy;

—— YMEHHE HCII0JIb30BATh PA3IMYHbIE HCTOUHUKHY TS IONy4YeHHs (HH3NIeCKoM HHPOpPMAIVH,
OLIEHUBATh €€ JOCTOBEPHOCTS;

—— YMCHHE aHAIU3UPOBATH U NIPEICTABIATH HHGOPMAIIHIO B Pa3IMYHbBIX BHIAX;

—— yMeHHE MyOIM9IHO NPEACTABIATE Pe3yJIbTaThl COOCTBEHHOIO UCCIIENOBAHMS, BECTH
JHCKYCCHH, TOCTYITHO ¥ FapMOHUYHO COYETas COJEpKaHue U POpPMBI IIPeACTaBIIsieMoi nudopmanuy;

* IpeIMeTHBIX:
~ OOBACHATL W AHATU3UPOBATh PONb M MECTO (U3MKM B (GOPMHUPOBAHMH COBPEMEHHON HAy4HOM
KapTHHBI MHpPa, B Pa3BUTHH COBPEMEHHOHM TEXHHKH UM TEXHOJIOTHH, B MPAKTHYECKOH NEATEILHOCTH
TONEH;
- XapaKTEePU30BaTh B3aUMOCBI3b MEXKIY QU3NKOH U IPYTUMHU €CTECTBEHHBIMH HAYKAMH;
- XapakTepu30oBaTh CHCTEMHYIO CBA3h MEXIy OCHOBOIOJAraloIlUMH HAYYHBIMM [OHATHAMM:
IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJIE), IBUKEHHE, CHIla, SHEPIU;
— [IOHMUMATh ¥ OOBACHATE LETOCTHOCTh GM3NUECKOM TEOPHH, pa3iinyaTh MPAHHUIE] €€ IPUMEHIMOCTH U
MECTO B PSIIY APYTHX QUIHUECKUX TEOPHH;
— BJIaJCTh NpHEMaMH ITOCTPOCHUSA TEOPETHYECKUX JI0Ka3aTeNbCTB, a TAKXKE IPOTHO3UPOBAHMS
0COOEHHOCTEH MpoTeKaHHA (M3MYECKUX SABICHHM W TIPOLECCOB HA OCHOBE IIOJyYEHHBIX
TEOPETHYECKUX BBIBOJOB M IOKA3aTEIbCTB;
— CaMOCTOSITENIBHO KOHCTPYMPOBATh JKCIEPUMEHTANbHBIE YCTAHOBKH IUISl HPOBEPKH BBIABUHYTHIX
T'UIIOTE3, PACCYUTHIBATH A0CONIOTHYIO B OTHOCHTEIBLHYIO [TOIPEITHOCTH;
~ CaMOCTOSATEILHO IIAHAPOBATh ¥ IPOBOJHUTE (PU3NUECKHE DKCIIEPHMEHTE;
— pemarhk IPaKTUKO-OPUCHTUPOBAHHBIC KAUYCCTBEHHBIE M pacyeTHHIE (DH3MYECKUE 3aJavd C OMOpoi
KaK Ha H3BECTHbIE (PM3MYIECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIENH, TAK U HA TEKCTHI ¢ M3GBITOYHOIM
nHpopMarnmei;
— OOBACHATH TPAHHLLI IPHMEHEHHMS M3YUYEHHBIX (U3MYECKUX MOIENeH NpK pelueHud PU3HYecKuX U
MEKIIPEIMETHBIX 3a/1a4;
— BBIIBHUIATH THIOTE3bl HA OCHOBE 3HAHMS OCHOBOIIOJIATAIOIIMX (H3MYECKHX 3aKOHOMEPHOCTEH M
3aKOHOB;
— XapakTepu3OoBaTh IT00aNbHBIE MPOOJIEMBI, CTOSINME Iepe] HeIOBEYECTBOM: JHEPreTHYecKHe,
CBIPBEBLIE, 3KOJIOTHUECKHE, U POJIb (PU3UKH B PEIICHUH dTHX Ipobiem;
~ OOBACHATD MPUHIHUIIE! PaOOTHl U XapaKTEPUCTHKH H3YYCHHBIX MAIIWH, TPHOOPOB M TeXHHYECKUX
YCTPOMICTB;

— OOBACHATH YCIOBHS NPUMEHEHUs (U3HYECKUX MoJIeledl MpH pelleHuu (H3MYECKMX 3a7ad,
HaxOIWTh 8JCKBATHYIO NMpPEATIOKEHHON 3amade (QHU3NYECKyl0 MOJIeNb, paspeiuars podlieMy Kak Ha
OCHOBE MMEIOLIMXCs 3HAHUH, TaK U IIPH IIOMOLIH METOI0B OLEHKH,



2. CTPYKTYPA U COJEP)KAHUE YYEBHOH N CIUATLIAHBI

2.1. O0bem yueOHO0H AUCHUIVIMEBI M BHAbI YIe0HOI paboThl

Bun yuebnol paboTs! Obnem gacoB
O6bem oOpazoBaTeTbHON NPOrpaMMsbl y4eOHOMH U CHUTIMHBI 142
B TOM YHCJIE:
TEOpeTHIecKoe 0OyueHHe 40
JabopaTopHble paboThI 30
MPaKTUYECKUE 3aHATH 30
WHIWBUAYAJIbHBIN IPOEKT
KOHCYJIbTAllUH 2
caMmocTosTebHas paboTta obydaromerocs (BCero) 22
B TOM YHCJIE:
caMoCTOsITeIbHas paboTa HaJl HHIUBHIYAJILHBIM IIPOEKTOM 22
IIpomesxyTounas arrecramus (3K3amMeH) 18
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3. XAPAKTEPUCTHUKA OCHOBHLIX BUAOB YUEFHOHU XEATEJILHOCTH

CTYAEHTOB

COJEPXAHHUE
OBYYEHU

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB AEATEJIBHOCTH
CTYJEHTOB (HA YPOBHE YUYEBHbIX JENCTBUN)

Beenenue

YMEHHS IOCTaHOBKHY LieNeH AesITeNbHOCTH, IIIAHUPOBAHHUS COOCTBEHHOM
OEATENBHOCTH JJI JOCTHIKEHUS TTOCTABJIEHHEIX LElIEH,

NPEABUICHHUS BO3MOXKHBIX PE3YJIBTATOB 3THX JEHCTBUH, OpraHu3alyu
CaMOKOHTPOJIS M OLEHKH ITOJIyYEHHBIX Pe3yJIbTaTOB.

PazpuTre ciocOGHOCTH SICHO ¥ TOYHO M3JIaraTh CBOM MBICITH, JIOTHYECKH
000CHOBBIBATEL CBOKO TOUKY 3PEHHSI, BOCIIPUHUMATH U AaHATU3UPOBATHL MHEHUS
cobeceTHUKOB, IPU3HABAS [IPABO APYrOro YeaoBeka Ha HHOE MHEHHE.
[Ipoussenenne nu3MepeHus HUIMICCKUX BEWYMH H OLEHKA TPAHUIIBI
NOrPEIHOCTER H3MEPEHHH.

IIpexncrasiienne rpaHyIlbl MOTPEIIHOCTEN H3MEPEHUH MPH IIOCTPOSHHH rpaduKoB.
YMeHue BBICKa3bIBATh THIIOTE3B! )1 OOBICHEHHS HAOTIOAAEMBIX

SIBJICHUH,

YMeHue npeniaraTh MOJEIM ABJIECHHI.

VYKazaHue rpaHull IPUMEHHUMOCTH (DU3HUECKHX 3aKOHOB.

M3noxenne 0CHOBHBIX TOTOXKEHUH COBPEMEHHOM HAyYHOM KAPTHHBI

MUpa.

IIpuBenenne mpuMepoOB BITHAHUS OTKPHITHH B (DU3KKE Ha pOrpecce

B TEXHMKE U TEXHOJIOTUM IIPOU3BOICTBA.

Hcnone3osanue MaTEpHETA 11 HOMCKA HHDOPMAIHH,

1. Mexanuka

Kunemaruka

IIpencraBienye MEXaHUYECKOTO ABIKEHHS TENA YPABHEHHUMHU 3aBHCHMOCTH
KOOPAMHAT ¥ MPOEKIHEH CKOPOCTH OT BPEMEHH,

[Ipencrasnenye MEXaHHYECKOTO IBMKEHHS Tejla rpaduKaMy 3aBUCHMOCTH
KOOPJIMHAT ¥ IIPOEKIMEN CKOPOCTH OT BPEMEHH.

Onpezenenne KOOPAUHAT IPOUJIEHHOIO ITyTH, CKOPOCTH H YCKOPEHHA Teja 10
rpaduKaM 3aBHCHMOCTH KOOPAMHAT ¥ IPOEKIIHiA CKOPOCTH OT BPEMEHH,
Onpenenenne KOOPIMHAT IPOHIEHHOTO IyTH, CKOPOCTH ¥ YCKOPEHHS Tea o
YPaBHEHHSIM 3aBUCUMOCTH KOOPJIUHAT U IPOEKIMIA CKOPOCTH OT BPEMEHH.
[IpoBenenne cpaBHUTENBHOrO aHATN3a PABHOMEPHOTO 1 PaBHOIIEPEMEHHOTO
JBUKCHUH,

YKa3aHue UCIOIb30BaHUS TOCTYNATETLHOTO ¥ BPALIATENFHOTO ABIKECHHUI B
TEXHUKE.

[Ipuobperenre onbita paGOTHI B IPYIIIE C BBHITOJHEHHEM PA3IHIHbIX
COLMAILHBIX POJIEH.

PazpaboTKa BO3MOXHON CHCTEMBI IeHCTBHH ¥ KOHCTPYKIIHH

I 3KCIIEPHUMEHTAIBHOTO ONPENEIIEHUS KHHEMATHYESCKUX BETHUYHH.
Ilpencrasnenne unbopManuu 0 BUAAX ABMKEHUS B BHIE TaOIUIbL.

Junamuka

OO6nsacHeHne JEMOHCTPALIMOHHBIX IKCIIEPMMEHTOB, IOATBEPKIAOIINX 3aKOH
MHEPIUH.

H3mepenue macch! Tena.

M3mepenne cuilbl B3aMMOAEHCTBHS TEIL.

Brraucnenne 3HaYEHNS CHUT 110 U3BECTHBIM 3HAUEHUSM Macc,
B3aUMOJEHCTBYIOIIUX TEN U UX YCKOPEHHUH.

Brruucienue sHa9enus yCKOPEHUH TeJ [0 H3BECTHBIM 3HAUECHUAM JEHCTBYIOMINX
CHJI 1 Macc Tell.

CpaBHeHHE CHIIBI IEUCTBUS U [TPOTHBOJAENUCTBHS.

IIpumeHenre 3aK0Ha BCeMUPHOTO TATOTEHHS [IPY PAacyeTax CuJl U yCKOPEHHH
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B3aHMOJICHCTBYOLIMX TeJL.
CpaBHeHUE yCKOPEHHS CBOOOAHOTO NaeHUA Ha miaHeTaX CONMHEYHOM CHCTEMBL,
Beinesnienne B TekcTe yueGHIKA OCHOBHBIX KATETOpuH HaydHOM HH(OPMALHH.

CraTHKa ¥ 3aKOHBI
COXpaHEeHHs

[IpuMenenye 3aKoHa COXpaHEHUS! IMITYJIbCA UL BBIYHCIICHHS H3MEHEHUH
CKOPOCTEH TeJl IIPU UX B3aUMOACHCTBHAX.

WsMepenne paboThI CHIT M H3MEHEHHME KHHETHYECKOH SHEPIHH Tera.
Berauciienne paboThl CHIl M H3MEHEHUs! KHHETHYECKOH SHEPTHH TeJa.
Brruucienye NoTeHINANBHOM 3HEPTHy TeN B TPABUTAIMOHHOM IIOJIE.
Omnpenienenne NOTeHNHANBHON SHEPIUH YIPYro AeOPMHPOBAHHOIO TejIa 110
M3BECTHOM NedopManuy i KECTKOCTH Tea.

IIpumenenne 3akoHa COXpaHEHHUS MEXaHHIECKON SHEPIUM TIPH PacyeTax
PE3yIbTATOB B3aUMOAEHCTBHH TEJ IPaBUTAIIMOHHEIMY CHIIAMH M CUIIAMH
YIPYTOCTH.

VYKa3aHue TpaHUL IPUMEHHMOCTH 3aKOHOB MEXAHHMKH.

Yxazauue y4eOHBIX TUCHUILIMH, NIPH M3YYCHHH KOTOPBIX UCTIONB3YIOTCS 3aKOHBI
COXpaHEHH.

2. OcHOBBI MOJIEKYIAPHON GU3HKH M TEPMOAHHAMUKH

OcHOBEBI
MOJIEKYJISIPHO-
KUHETUYECKOMN
TEOPHH,
Wneanoublit ras.

BeInonHenne 3KCIIepUMERTOB, CITyXAaIKX 11 000CHOBAHUS MOIEKYIAPHO-
KkuHeTH4Yeckol reopun (MKT).

Peruenue 3a1a4 ¢ npiMEHEHHEM OCHOBHOTO YPaBHEHHS MOJIEKYIISPHO-
KHHETHYECKOH TEOPHH ra3os.

Omnpezenenne napaMeTpoB BEIIECTBA B ra3006pa3HOM COCTOSIHHH HA OCHOBAHMUN
ypaBHEHUS,

COCTOSIHHUS HJeanbHOro raza. OnpeneneHne napaMeTpoB BELIECTBA B
ra3o00pasHOM COCTOSHHM M IIPOHCXOJSIIHX [IPOLECCOB 110 rpadukam
sasucumocTH p (T), V (T), p (V).

OKCIepUMEHTaNbHOE HccnenoBanue 3asucumoctd p (T), V (T), p (V).
IIpencrassienne B Bue rpaduKOB H30XOPHOTO, H300apPHOTO M H30TEPMHYECKOTO
IIPOLIECCOB.

Beruucnenye cpennell KUHETHYECKOH SHEPTHH TEIIOBOTO ABUKEHHS MOJEKYII 110
U3BECTHOH TeMIIepaType BEIecTBa.

BrickasbiBague rUnore3 s oOBICHEHHS HabMIONaeMBIX SBICHUH. YKazaHue
I'PaHUIl IPUMEHUMOCTH MOJEIIH «HMIeaIbHBIN ra3» u 3akoHoB MKT,

OCHOBBI
TEPMOJIHHAMUKH

M3smepenne KoMUYecTBa TEIIOTHL B IPOLIECCaX TEMNONEPeayH.

PacyeT Komu4ecTBa TEIIOTHI, HEOOXOMMMOTr0 Ul OCYLIECTBIICHHS 3aMaHHOTO
rpolecca ¢ Teronepeaavei.

Pacuer nsMeHeHus BHyTpEeHHe! SHEPruu Tell, paboThl ¥ EPEJAHHOTO KONHIECTBa
TETUIOTHI C MCIIOJIb30BAHMEM IIEPBOT0 3aKOHA TEPMOIHHAMUKH.

Pacuer paGoTei, coBepmenHoii razom, 1o rpaduxy 3asucaMoct p (V).
Brryucienne paGoTs! rasa, COBEPIICHHOM IIpU U3MEHEHHH COCTOSHUS 110
3aMKHYTOMY LIUKITY.

Beruucienue KITJ[ mpu coBepiueHny ra3oM paboThl B IPOIEccax H3MEHEHHUS
COCTOSHHA 110 3aMKHYTOMY LIHKIIY.

O6®scHEHNE TPUHIUIIOB IEUCTBUS TEMIOBLIX MaIlHH.

JleMoHcTpanus ponu GU3UKH B CO3TAHUY M COBEPIIEHCTBOBAHHHY TEIIOBBIX
JBHTaTelIEH.

W3510)KeHAE CyTH 3KOJIOTHYECKUX IPOGIIeM, 06yCIOBIEHHBIX paboTol TEIUIOBEIX
ABHTATENeH U NMPEeIUIOKEHUE ITyTH HX PeIIeHHs. YKa3aHHe IpaHul IPAMEHHMOCTH
3aKOHOB TEPMOJAMHAMMKH. Y MEHHE BECTH JHAJIOT, BBIC/IYIINBATE MHEHHE
OMITOHEHTA, y4acTBOBATh B TUCKYCCHH, OTKPBITO BLIPAXKATh U OTCTAHBATh CBOIO
TOYKY 3PEHHUSI.

Yxazauue y4eOHBIX JMCIMIUIHH, IPH H3YYEHHH KOTOPBIX HCIOJNB3YIOT YueGHbIH
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MaTepHall «OcHOBEBI TEPMOJHHAMHUKH »,

CaolicTBa 1apos,
KHUIKOCTEH,
TBEpIBIX TEIL.

TernnoBble sBNEeHUS.

M3amepenne BlIaXHOCTH BO3yXa.

Pacuer xonm4ecTBa TENNOTH, HEOOXOAUMOTO [UIS OCYLIECTBIEHUS IIPOLIECCa
nepexo/ia BEWECTBA U3 OJHOIO arperaTHOro COCTOSHUSA B JAPYTOE.
OKCIIEpUMEHTAIIFHOE HCCITEJOBAHNE TEIIOBBIX CBOMCTB BellecTsa. IIpuseneHue
IPUMEPOB KalIMJUIAPHBIX ABIEHUH B OBITY, IPHPOJIE, TEXHUKE.

HMccnenoBanue MeXaHUYECKUX CBONCTB TBEPIBIX TEIL.

[Ipumenenne Gu3nyecKux MOHATHH U 3aKOHOB B y4eOHOM MaTepuae
NPOQECCHOHABHOTO XapakTepa.

Hcnone3osanue MaTepHeTa U1 TOMCKa HHGOpMALHH 0 paspaboTKax

¥ IPMMEHEHMH COBPEMEHHBIX TBEPJBIX X aMOP(QHBIX MATEPUAIIOB.

3. DiIeKTpOIMHAMHKA

DNEKTPOCTaTHKA

Brraucienne cuil B3aUMOACHCTBISI TOUCHHBIX DIIEKTPUUECKUX 3aPsI0B.
Beruncienye HapsHKEHHOCTH SIEKTPUUECKOTO [OJIA OJHOIO M HECKONBKHUX
TOYEUHBIX JIEKTPHYECKUX 3aPsII0B.

Brrumcenne noTeHIHANa IEKTPUIECKOTO OIS OJHOTO U HECKOIBKHAX TOYEIHBIX
JNIEKTPUYECKUX 3apsanoB. M3MepeHre pasHOCTH NOTEHIINATIOB.

M3smepeHye SHEPTHH NEKTPHYECKOTO IO 3apsHKEHHOr0 KOHIEHCATOpa.
Brruncnenne 3HEpruy SIEKTPUUECKOTO OIS 3aPSKEHHOTO KOHIEHCATOpa.
PaspaboTka miaHa ¥ BO3MOXKHOM CXeMBI ISHCTBHUI IKCIIEPUMEHTATBHOTO
OTIpeIeJICHHS 3JIEKTPOEMKOCTH KOHEHCATOPA U AUIIEKTPUIECKON
[IPOHHIIAEMOCTH BEIIECTBA.

IIpoBenenne CpaBHUTENBHOTO aHANTN3a IPABUTAIIHOHHOTO H 3JIEKTPOCTATHYECKOTO
HOJIEH.

ITocTossHEbBIN TOK

M3mepenne MOIIHOCTH 3eKTpudeckoro Toka. Msmepenune DJIC u

BHYTPEHHETO COIIPOTUBJICHUS UCTOYHHUKA TOKA.

BrlInosiHeHNE pacyeTOB CHJIBI TOKA U HANPSDKEHHUH Ha y4acTKax

dIIEKTpUUecKuX nenei. OObsICHEHNE Ha IPUMEPE IIEKTPUIECKOR

Hend ¢ AByMs uctouHrkamu Toka (31C), B KakoM cityyae HCTOUHUK
BJICKTPHYECKOM SHEPTHH paboTaeT B pexKUMeE FeHepaTopa, a B KaKOM — B PEXKHUME
notpebuTerns.

Omnpenenenne TeMnepaTypbl HUTH HaKaJIMBaHUs. V3MepeHue JIeKTPHYECKOTO
3apsa EKTPOoHa.

CHATHE BOJIBTaMIIEPHON XapaKTePUCTHKH IHO/A.

IIpoBenenne CpaBHUTEIBHOTO aHATIK3A [IOTYIIPOBOJHHUKOBBIX IHOJOB U TPHOIOB.
Hcnonp3oBanne MHTepHETa [UIs TOKCKa HHGOPMAIMHA O TEPCIIEKTHBAX Pa3BUTHSA
HOJYNIPOBOAHUKOBOM TEXHUKH.

VYeTaHoBKa IPUYUHHO-CIIEACTBEHHBIX CBSI3EH

O0nsacHeHNE OpUpPOOkl SJICKTPUYECKOro ToOKa B MeTajax, DJIEKTpOJINTaxX, rasax,
BaKyyMe U TOJYIPOBOTHUKAX.

IIpuMeHeHne 3MeKTpon3a B TEXHUKE.

IIpoBenenue CPaBHUTENBHOTO aHanM3a HECAMOCTOSITEIIEHOTO 7§
CaMOCTOSITENILHOI'O Ta30BBIX Pa3psIOB.

MaruuTtseie
SIBJICHUSA

W3mepenne HHIYKIMY MarHUTHOTO OIS, BeIuucrienne Cuil, JERCTBYIOMIMX Ha
IIPOBOJHHK C TOKOM B MarHUTHOM II0JIE.

Brruucnenne cuit, NeHCTBYIOIIX Ha 3JIEKTPUYCCKUMN 3apsi/, ABUIKYLIMHCS B
MarHMTHOM IIOJIE.

Wccnenosanue ABNEHUM 371€KTPOMArHUTHON HHIYKIUAM, CAMOHH (Y KIIMH.
Brryuciienye 3HEpruy MarHUTHOTO MOJISL.

OO6bsACHEHNE IPUHLUIA ISHCTBUSA JJICKTPOABUTATEIS.

O6bacHeHHe IPUHIUNA IEHCTBUS reHeparopa 3JIeKTPUYECKOro ToKa

H JJIEKTPOU3MEPHTENBHBIX IpHO0poB. OOBSICHEHHE NPHHIMIIA JEHCTBHS Macc-
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crieKTporpada, yCKopuTesel 3apsyKeHHbIX YacTHIL,

OOBsiCHEHHE POJIM MATHUTHOTO TOJA 3eMIIH B JKU3HA PACTEHHH, JKHBOTHBIX,
4eJI0BeKa.

IIpuBenenne IpUMEPOB MPAKTHYECKOTO IPUMEHEHHS H3YIEHHBIX

SABJICHUH, 38KOHOB, IPHOOPOB, YCTPOHCTB.

[IpoBenenne cpaBHETENEHOTO aHAIN3A CBOKCTB HIEKTPOCTATHYECKOTO,
MariHuTHOTO ¥ BUXPEBOTO SJIEKTPHYECKUX ITOJIEH.

OObsCHCHME Ha NpHMEpe MATHUTHBIX SBJNEHHH, [OYeMy (H3HKY MOYKHO
paccMaTpHBaTh KakK MCTaIHCIIUIIINHY.

4. KoJjie6aHus 1 BOJTHBI

Mexaunueckue
KoJieOauus

Hcenenopanye 3aBUCHMOCTH MIEpUOa KOIeOaHHIT MATEMATHYIECKOTO
MasTHHKA OT €r0 JUIMHBI, MacChl ¥ aMILTATYABI KOIeOaHui.

Hccienoatne 3aBUCHMOCTH TIepHO/ia KoJleGanuii rpysa Ha IpYIKUHE OT ero
MacChl ¥ )KECTKOCTH MPYXKHHEL Beruucienue nepruona

KoseOaHui MaTeMaTHYeCKOro MasiTHHKA [0 H3BECTHOMY 3HAYCHHIO

ero JUIMHbL. Beraucienune neprosa KoneGanuii rpysa Ha IpyXHHE 110
M3BECTHBIM 3HAYEHUSIM €TI0 MAaCcChl U KECTKOCTH IIPYIKMHEL.

BbipaboTka HaBBIKOB BOCIIPHHUMATH, AHATIA3MPOBATE, IEpepabaThiBATE U
IPEIbSBIIATE HHYOPMAIIHIO B COOTBETCTBUY € MOCTABICHHBIMHE 3aauaMH.
IpuBenenne NpuMepoB aBTOKOIEGATEIFHEIX MEXaHUIECKUX cicTeM. [IpoBeaerne
KIacCHpUKANVH KoIeOanuit,

ONEeKTpOMarHUuTHEIE
KosiebaHus

Habnmronenne ocuuiuiorpaMm rapMOHIYECKHX KONeOaHUH CHITI

TOKa B IIETIH.

HM3mepenne 371eKTPOEMKOCTH KOHAEHCATOPA.

W3mepenne HHIYKTUBHOCTH KATYIIKH.

Vccnenosanne sBIEHAS SIEKTPHYECKOrO pe30HAaHCa B IIOCIEI0BATELHOM e,
IIpoBeneHue aHaAIOTHM MEXKIY GUIMYECKIME BENMUYMHAMY, XapaKTEPH3YIOLIMHE
MEXAHHYECKYIO H SJIEKTPOMArHHTHYIO KoJieOaTeIbHbIE CHCTEMEL.

Pacuer sHa4enuit CHIIBI TOKA M HATIPSKEHHUS HA JNIEMEHTaX LIeMH

IIEPEMEHHOTO TOKA.

Wccnenosanye npunimna neficteus tpancpopmaropa. Mecneosanue nmpuaumna
JISUCTBHS TeHepaTopa IIEPEMEHHOT0 TOKa.

Hcnonssosanne MHTepHeTa 1151 MOMCKa MHGOPMAIIEE O COBPEMEHHEBIX CII0CO6ax
IepeNauy JIEKTPOIHEPTHH

Mexannyeckue u
JIIEKTPOMArHUTHEIE
BOJIHBI

W3mepenne NIMHBI 3ByKOBO#M BOJIHBI [10 Pe3yJIbTaTaM HAGIIONEHHUI
HHTEPGhEPEHLINH 3BYKOBBIX BOJIH.

Habnronenue u o6bsicHenye speHnit HHTEpGEpERIIY U THPPAKIHH
MEXaHUYECKUX BOJIH,

IIpencrasnenue obnacTeit MpUMEHEHNS YIBTPA3BYKA U MEPCIEKTHBEL IO
HCTIONIB30BaHHS B Pa3IMYHBIX 00JIACTIX HAYKH, TEXHUKH, B MEUIIHHE.
W3noxeHne CyTH OKOJIOTHYECKMX IIpOOJIEM, CBS3aHHBIX C BO3IEHCTBHEM
3BYKOBBIX BOJIH Ha OPI'aHH3M YeJIOBEKa.

OcyuwecTBienne paguoriepesadn u pagionpuema. Mccreosanue

CBOMCTB 3JICKTPOMATHATHBIX BOJH C MTOMOLIBIO MOGHIIBHOTO TeTedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOIICHUS K U3y4aeMbIM Ha YPOKaX GHU3HUKH 0GBEKTaM U
OCBaMBAE€MBIM BHUJaM JesaTeNbHOCTH. OOBsICHEHNE

NPHHIUIHATBHOTO PasiM4Ms IPHPOIBI YIIPYTHX M 3JIEKTPOMATHHUTHBIX BOJIH.
U30xeHne CYyTH 9KONOrHIECKUX ITPOBIIeM, CBSI3aHHBIX C

3JIEKTPOMArHUTHBIMH KOJICOAHUSMHU U BOJIHAMH.

OOBsiCHeHME DONU 3IEKTPOMATHHTHBIX BOJH B COBPEMEHHBIX HCCIIENOBAHUIX
Bceenennoii.

5. Onruka

16




IIpupona cBeta

IIpuMeHeHYe Ha IPaKTHKE 3aKOHOB OTPAXKCHUS ¥ IIPETIOMIICHHS

CBETa [IPY PEIICHUH 3a/aY.

Omnpenenenne creKTpanbHBIX TPaHKIl YYBCTBUTENLHOCTH YEJIOBEYECKOro I1a3a.
VYMenue CTPOHTh H300paXKEHH s IPEAMETOB, NaBAEMBIE JIMH3AMU.

PacyeT pacCTOSHUS OT JMH3BI 10 H300PaKEHMS [IPEMETA.

PacueT onTuyeckoil CHIIBI JTHHA3BL

M3mepenne GOKyCHOTO pacCTOSIHUS JIMH3EL

VcnpiTanne Mozeneii MUKPOCKOIA | TEJIECKOIIA

BomnHoBEIE
CBOMCTBA
cBeTa

Habmonenue sABneHus HHTEphEPEHIMH 3IEKTPOMArHATHBIX BOJIH.
Habmronenune sapnenus audpakimi 3JIeKTPOMArHATHEIX BOJH.

Ha6roienne ABIEHNS MONISPH3AIMY DJIEKTPOMATHUTHBIX BOJTH.

V3sMepeHre IIMHBI CBETOBOM BOJIHEI 10 PE3yIbTaTaM HAOMIOACHHUS

sBlieHns uHTepdepenimu. Habmonenue ssnenus nudpakiyu ceeTa.
Ha6nroznenne sSBIeHNUs NOJSIPU3aIMH U JUCIEPCHN CBETA.

ITowck pasnuuuii ¥ CXOACTBA MEXIY AU(PPAKIMOHHBIM M AUCIEPCHOHHBIM
CIEKTpaMH.

[IpuBeeHne IPUMEPOB MOSBICHHUS B IIPHPOJIE U MCIIONE30BaHNS B

TEXHUKE ABJICHUA UHTEPQEPEHINH, TH(PaKIKH, HONSAPU3ALAH H JUCTIEPCHH
cBeTa.

[lepeunciienne METONOB IO3HAHHSA, KOTOPBIE HCIONB30BAHLI TNPH H3YUEHHU
YKa3aHHBIX SBJICHUM.

6. DJ1IeMeHTBI KBAHTOBOW QU3HKH

OCHOBBI
CICHHATBLHON
TEOpUHU
OTHOCHTEJILHOCTH

OO6psacHeHe 3HAYUMOCTH OTBITa MailikebcoHa-Mopii.

®opmyTupoBaHHUE MTOCTYIATOB.

O6bacHeHne a3 dekTa 3aMeICHHS BPEMEHH.

Pacder sHeprum moxosi, UMIysbca, SHEPIUU

cBOOOIHO YacTHIIBI,

BripaGoTka HABBIKOB BOCIIPHHHMATH, aHAIM3KPOBAaTh, IepepabaThlBaTh |
IPENBSIBIATh HHPOPMAIIHMIO B COOTBETCTBHM C [IOCTABJICHHBIMHE 3a1a4aM.

KBanToBas ontuka

Habmonenue gotoanextpudeckoro sddexra. O6psacHEHHE 3aKOHOB
CroneroBa ¥ JaBIEHHUS CBETa Ha OCHOBE KBAHTOBLIX IIPEICTABICHHUIL.
PacyeT MakcUManbHON KHHETHYECKON SHEPTUH JIEKTPOHOB IIPHU
(oToanexTpuyeckoM s dexre.

Omnpenenenre paGoThI BBIXO/IA HIEKTPOHA 10 TpadHKy 3aBHCHMOCTH
MaKCHMaJIbHOM KHHETHYECKOH S3HEPIUH (OTOIIEKTPOHOB OT YaCTOTHI CBETA.
HM3mepenue paboThl BBIXO/IA 3JIEKTPOHA.

Ilepeuncnenne mpuGOPOB YCTAHOBKH, B KOTOPBIX IPUMEHSETCS
Oe3nHEPIHOHHOCTE (oToadDheKTa.

O6wscHenNe KOPITYCKYTIPHO-BOJHOBOIO Ayalil3Ma CBOMCTB (POTOHOB.
O6bscHeHnE POl KBAaHTOBOH ONITUKHU B Pa3sBHTHH COBPEMEHHOH (QH3UKH.

dusuka aroma

Brruncrenne IIMHBL BOJIHEI e Bpoitis yacTuIs! ¢ M3BECTHRIM 3HAYEHHEM
HMITyJIbCa

Habmonenue nuHeHYaThIX CIIEKTPOB.

PacyeT 4acTOTBI H ITIMHBI BOJIHBI HCIYCKAEMOTO CBETA IIPH [IEPEX0Ie
aroMa BOJIOpoJia U3 OJHOrO CTAIIMOHAPHOTO COCTOSHHUS B IPYroe.
O6BsicHEHNE IPOUCXOKACHHS THHEHIATOr0 CIeKTpa aToMa BOIOPOAA H Pa3IIMIHs
JIMHEHYaTBIX CIIEKTPOB Pa3IHYHBIX Ida30B.

Hccnenosanue nuHeHYaTOro CrieKTpa.

Hccnenosanue npuHIuna paboTsl JIIOMHHECUIEHTHOH JaMIIbL.
Habmonenne u 06pACHEHNE IPUHIIMIA ACHCTBUS Jlasepa.

IIprBeieHne MPUMEPOB HCTIONIB30BAHNSI JTa3epa B COBPEMEHHOM

HayKe M TEXHHKE.
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Hcnonpzopanne MHTepHeTa 115 morcka HHGOpMAUMH O IEPCIEKTHBAX
IIPUMEHEHHUS Jla3epa

Habmonenue TpexoB anbda-gacTui B kamepe Bunbcona.
Peructpuposanue S0epHbIX H3Ty4EHHH ¢ TOMOIIBIO cueTynka I elirepa.
Pacyer sHepruu cBs3u aTOMHBIX siep.

Onpenenenne 3apsiia ¥ MacCOBOT'O YHC/Ia ATOMHOTO Spa, BO3HUKAIONIETO B
pe3yiabpTaTe painoaKkTUBHOTO pacraja.

Brrarcnienne sHepriu, 0ocBo60KAAIOMIEHCS IPH PAIHOaKTHBHOM PacIae.
Ornpenenenne NpoayKTOB SIASPHON peaKiliH.

Brruncnienye sHepruu, 0CBOOOXKAAOIIeHCs IPH SAEPHBIX peaKIusX.
ITonnManue nperMyIIecTB 1 HEAOCTATKOB HCIIONB30BAHUS ATOMHOMN
SHEPIUY ¥ HOHU3UPYIOIINX U3TYYeHUH B IIPOMBIIICHHOCTH, MEIUIIMHE.
WsnoxeHue cyTH 3KOJIOTHIECKUX TPOOTIEM, CBA3aHHBIX ¢ OHOIOTMYECKIM
JOEHCTBUEM PaTUOAKTUBHEIX U3TYUECHUH.

[Iposenenue knaccuGUKanuy 3JI€MEHTaPHBIX YaCTHII [0 X (U3MIECKUM
XapaKTepUCTHKaM (Macce, 3apsy, BDEMEHH JKH3HH, CIIMHY H T.1.).
Ipencrapiennue o xapaxTepe YeThIPEX THIIOB QYHIaMEHTAILHEIX
B3aMMOJACHCTBUN DJIEMEHTAPHBIX YaCTHUIl B BUIE TAOJIMIbI.

ITonnmanue EHHOCTEH HayYHOTO MO3HAHUA MUpa He BOOOIIE JUIsA
YEJI0BEYECTBA B LENOM, a I KaXXA0T0 00YJalolerocs JHYHO, IEHHOCTEH
OBJIAZIEHUs METOJIOM HAYYHOT'O TO3HAHUS JJIS TOCTHIKEHMUS

ycnexa B JII000M BHJI€ IPaKTHYECKOM eI TEIBHOCTH.

7. Isomonus Beestennoit

Crpoenue u
pa3BUTHE
Bcenennoit

Habmonenue 3a 3pe3namu, JIyHoM ¢ m1aHeTaMu B TEJIECKOII.

Ha6roieHne COMHEYHBIX IATEH ¢ OMOLIBIO TENECKOIIa U COTHEYHOrO SKpaHa.
Hcnons3oBanue MHTEpHETA U151 MTOKCKA H300paXKeHHM KOCMUYIECKUX 0OBEKTOB U
uadopmaiun 06 uX 0COOEHHOCTIX

O6cyxneHne BO3MOXKHBIX CLieHapHeB 3BoJIONUH Beenennoit. Mcnonszopanue
HWuTepnera ans nmoucka coBpeMeHHOM HHGOPMALHK pa3BUTUH BceeHHOIH.
Onenka uHpOpPMALUK ¢ MO3MIHMH €€ CBOMCTB: JHOCTOBEPHOCTH, OOBEKTHBHOCTH,
TIOJTHOTHI, aKTYAJTbHOCTH M T. 1.

DBOJIIOLHS 3BE3L.

lunotesa
IIPOUCXOKIECHHUS
Connaeynoi
CHCTEMBI

Brruncienne sHepruu, 0cBOOOXKAAIOMIEHCS IPH TePMOSIIEPHBIX PEAKIHIX.
QopMyIHpoBKa IPoOIeM TEPMOSIIEPHOH SHEPreTHKH.

OOpscCHEeHHE BIMIHUS CONHEYHOM aKTHBHOCTU Ha 3eMJTIO.

Ilonumanye poau KOCMUYECKUX HCCIENI0BAHMM, UX HAYYHOTO M SKOHOMHYECKOTO
3HAYEHHS.

O6cy>xnenue cOBpeMEHHBIX THITOTE3 0 mpoucxoxaenun CoaHeqHoH

CucreMsl.
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4. YCJIOBUS PEAJIM3AIIMM YYEBHOM TUCIUILINHBI

4.1. TpeboBanus K MUHUMAJILHOMY MaTE€PHAILHO-TEXHHIECKOMY 006eCredeHHI0
Hust peanusauuy nporpamme! yueOHOH MHCIMIUTHHBI «DH3MKa» PELYCMOTPEHBl ClETYIOIIHe
CHENMAIbHBIE TOMELICHHUS:
- KabWHET «(pU3AKM», OCHAIECHHBI OGOPYHOBAHHEM: HATIANHBIMH TOCOBHMAMH, SKPAHHO-
3BYKOBBIMHM I10COOMAMH, HH(POPMALHOHHO-KOMMYHUKAIIMOHHLIMA CPENCTBAMH, TEXHHUYECKHAMMU
cpeacTBaMH OOYYEeHHs: MAaTHMTHO-MAapKEpHOH JOCKOM, MyJIbTHMEIHANpPOEKTOPOM, HOYTGYKOM,
BBLIXOJIOM B HHTEPHET;
- 1abopaTopys, OCHANIEHHAs HATYPaTbHEIMH 0OBEKTaAMH, MOAEIAME, NpubOpaMu 1 Habopamu s
TIOCTAHOBKH SKCIIEPUMEHTA, BCIIOMOTaTENIbHEIM 000PYI0BAHMEM.

4.2. YueOHo-MeToAHYecKO€E H HH(OPMaNoHHOe o0ecedenne

4.2.1. Kuuroo6ecne4eHHOCTD

HaumeHOBaHMe INTEPaTYpbI: aBTOP, Ha3BaHMe, B | Tog KonnuecTBo Hanuvue B
H3JaHHA, M31aTENLCTBO H3aHHS 9K3EMIJIAPOB 371eKTPOHHOM
H3gauuii B 6ubnnorexe Bal'y

onéanorexe Bal'y s
COOTBETCTBHE ¢
OrocC Coo

OcHoBHas JuTepaTypa

Mskuies, ['ennanuii Sxosnesnu. dusuka: 10 knacc;
y4ebnMK and o0eoOpa3oBaTeNbHBIX OpraHW3aUMil ¢
IPHITOXKEHHEM Ha DJEKTPOHHOM HoOcHTeNE ; GasoBbIi H
npodunbHblii ypoun / . 5. Mskuwmes, B. B.
byxosues, H. H. Corckuit ; nox pex. H. A.
[TappentpeBolt ~— 22-e m3n. — Mockpa
[Tpocsewenne, 2013 .— 366 c. : un. + 1 snmekTpon.
ont. auck (DVD) (1,02 I'6) — (Knaccuueckuii Kypc)
~— ISBN 978-5-09-029646-5 .— ISBN 978-5-09-
029758-5 (DVD).

Mskuwes, 'eananuii Sikosnesny. dusuka: 11 xnace :
yueOHuK s 00meo0pasoBaTesibHbIX OpraHM3aludii ¢
NPUIOKEHUEM Ha JNEKTPOHHOM HOCHTeNe : 6a30Bbill U
npoduneHeil yposwu / I, S, Mskuwes, B. B.
Byxosues, B. M. Yapyrun ; mog pexn. H. A,
ITapdpenteBoit .— 23-e w3n. -— Mocksa
Mpoceewenue, 2014 — 399 ¢, [4] n. us. un. : wun.,
TOpTP., UB. UN. + 1 anexTpoH. ont. puck (DVD) (885
M6) — (Kimaccuueckuit kypc) .— ISBN 978-5-09-
032373-4 .— ISBN 978-5-09-032234-8 (DVD) .
Hononuurenbnas nureparypa

®usnka: Yuebuuk / [Tunckuit A.A., Ipakosckuii I'.JO.,
Hux IO.M., - 4-e u31., ucnp. - M.:dopym, HAL]
HH®PA-M, 2017. - 560 c.: 60x90 1/16. - 2017
(Mpodeccnonanshoe obpazosanue) (TMepernér 7B11)
ISBN 978-5-91134-902-8

2013 53

2014 53

http://znanium.com/
bookread2.php?boo
k=559355

4.2.2. MaTepHeT-pecypenl
1. bubmuorexa Bnl'Y htip:/library.visu.ruw/

2. [Jlmurpuesa, E. V. ®usuka 11a MHKEHEPHBIX CIELHATLHOCTER [DIEKTPOHHBIA pecype] :
yuebnoe mocobue / E. U. JImurpresa. — DJEKTPOH. TEKCTOBBIC JAHHbIE, — CapatoB : A
IIm Op Memma, 2012. — 142 c¢. — 978-5-904000-76-9. — Pexum J0CTyTIa:
http://www.iprbookshop.ru/729.html
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5. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOM TUCIUILIAHBI

Pezynomamot o6yuenua Memoout oyenku

~ OOBACHATE M aHAIM3HPOBATh POJb M MECTO (H3UKH B | MIPAKTHYECKHE 3AHSATHUA,
(hOpMHPOBAHHK COBPEMCHHOH HayHOH KapTHHbI MHUDA, B | ceMuHapsl,

Pa3sBUTHH COBPEMEHHOM TEXHHKH ¥ TEXHOJOTHH, B
IIPAKTHYECKOH NEATEIbHOCTH JIIONEH;

- XapakTEpHU30BaTh B3aUMOCBS3b MEXAY (H3UKOH U
JPYTUMH €CTECTBEHHBIMH HayKaMH,

- XapaKkTepH3oBaTb  CHCTEMHYI0  CBs3b  Mexnay | AHAHBUIYalbHBIC 3aJaHus,

nabopaTopHbIe PaboTHL,
KOHTPOJIbHBIE paboTHl,
TECTHPOBAHME,

OCHOBOIIOJIAraAlOIIUMH HAYYHBIMH MOHATUAMHU: | IPOEKTHO-HUCCIIEIOBATEIbCKAs
IPOCTPAHCTBO, BpeMsdA, Marepus  (BEIIECTBO, IIOJIE), | AEATEIHHOCTS,
JBUKEHUE, CUJIA, DHEPTHUS; HarHcaHue COOBIIEHHI,

— TOHUMAaTh ¥ OOBACHATH LENOCTHOCTh (QHU3MYECKOH | pehepaToB, HOKIAMOB.
TEOPHH, Pa3iMyaTh I'PaHUIBl €€ MPUMEHHMOCTH U MECTO B
Py OpyruX QU3HYECKHUX TeOpHi;

— BJIaieTh INpPHUEMaMH [OCTPOCHHS  TEOPETHUYECKHMX
J0Ka3aTeNbCTB, @ TAKXKe NPOTHOZUPOBAHHS OCOOCHHOCTEH
NpoTeKaHus! (PU3MUECKUX SBICHUM U MPOUECCOB HA OCHOBE
NIOJTy9E€HHBIX TEOPETHYECKHX BBIBOJOB U IOKA3ATEIIbCTB;

— CaMOCTOATENBHO KOHCTPYHPOBATH IKCHEPHMEHTAIBHEIE
YCTAHOBKM Ul IIPOBEPKH  BBIIABUHYTHIX  THIIOTES3,

PacCUYMTEIBATD a6COJIIOTHyIO H OTHOCHUTCJIBHYIO
IIOTPCITHOCTH,

— CaMOCTOATCJIBHO IINIaHUPOBATh U NPOBOOHNTH (I)I/IBH‘IeCKIer
OKCIICPUMCHTHI,

— pemaTth NPaKTHKO-OPUEHTHPOBAHHBLIE KaYeCTBEHHBLIE M
pacdeTHBIE (U3NUYECKUE 3a1a4H C ONTOPOH KaK Ha M3BECTHBIE
¢bu3nueckue 3aKOHBI, 3aKOHOMEPHOCTH U MOJEJH, TaK U Ha
TEKCTHI ¢ H30bITOUHOM HHOpManueit;

—  OOBACHATH  TPaHUIBl  OPUMEHEHHMS  H3YYSHHBIX
busuuecknx Monened npH  peureHHM  (QU3HYECKUX U
MEXIIPEIMETHBIX 3aay;

—  BBUIBMraTb  TUNOTE3H]  HA  OCHOBE  3HAHHA
OCHOBOIONAraloluX  (QU3NYECKUX 3aKOHOMEPHOCTEH |

3aKOHOB;
— XapaKTepU30BaTh rIOOATbHBIE TPOOIIEMBI, CTOSIINE TTEPeT
4eJI0BEYECTBOM: SHEPreTHYECKHE, CBIPHEBEIE,

5KOJIOTHYECKHE, U POJIb (GDH3UKH B PEIICHHH 3THX IPoOIIEM;
—~ OOBACHATH HNPUHIUNBI pPabOTBl M  XapaKTEPHUCTHKH
H3yYEHHBIX MallllH, NPUOOPOB U TEXHUUECKUX YCTPOUCTB;

— OOBSACHATH YCIOBUSA NIPUMEHEHHMS (PHUIHUESCKUX
MoJlene Tpu pemieHHH GU3HYECKHX 3a1a4, HaXOIHUThb
a/IeKBaTHYIO IPEIIOKEHHOM 3amade (QH3MUYECKYIO MOJIEND,
paspeuiath npoOyieMy Kak Ha OCHOBE MMEIOIMXCS 3HAHHM,
TaK U P IIOMOIIX METO/IOB OIICHKH.
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