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1. TIACIIOPT PABOUYEN NPOI'PAMMbBI VUYEBHOHU JUCHUIIIAHBI
OU3UKA

1.1. O6nacTh npuMeHeHus pabo4eil PorpaMmbl

[Tporpamma obeo6pa3oBaTebHOM  Y4eOHOH — AMCUHILINHDI «huzuka»
[peHA3HAYEeHa Ul H3ydeHHs GU3NKH B podeccHOHAIBHBIX 00pa30BATEIbHBIX OPraHA3AIMSX.
pEA/IM3YIONMX 00Pa30BaTEIBHYIO TIPOrpaMMy  CPEHEro obuiero obpazopaHus B mpeieiax
ocoenmst TIIICC3 CIIO Ha Gaze OCHOBHOrO OOUICTO oOpazoBaHHs [0 CNELHANLHOCTH
TeXHHYECKOro MpoduIs CpeIHero MpopeccHOHATbHOrO o6pazosanust 13.02.11 «Texnn4eckas
IKCTITyaTalusi 1 00CTyKMBaHHE HIEKTPHICCKOro 1 37EKTPOMEXaHUIECKOr0 000y 10BAHHSY.

1.2. MecTo y4eOHOI THCIMILTHHBI B CTPYKTYpe MIccs:

VyebHas DUCHHUILIAHA «HH3HKA» ABIAETCS yueOHBIM [PEIMETOM 0bs3are1bHON
MpeMeTHOM 0071aCTH «NPOGHILHON HAYKIL ®T'OC cpennero od1ero 0d0pasoBatus.

1.3. Ilean m 3aga4m y4eOHOH JUCHHILIMHBL — TpeGoBaHHA K pe3yabTaTamM OCBOCHHHA
yueOHOH IHCUHILTHHBI:

CojiepkaHue TIPorpamMMbl «(H3HUKay HANpaBIeHO HA JOCTHIKEHHE CICYIOIIHX 1eJieii:

e OCBOGHHE 3HAHWH O (YHIAMEHTATHHBIX (U3MYECKHX 3aKOHAX M MPUHIIHITAX, JeKaIlUX B
OCHOBE COBpEMEHHOMN (M3MIECKOH KApTHHBI MUpa: HapnOosee BAXKHBIX OTKPBLITHIX B 0ONactH
du3HKM, OKa3aBIIHX ONpEAE/IAIOLIee BIMAHAC HA PasBUTHC TEXHHKA W TEXHOJIOTMH, METO/ax
HAyYHOTO NMO3HAHMSA TPUPOJIBL

* OBIAJEHNE YMEHHSAMM TPOBOIMTH HAOJIOJCHUSA, MIIAHUPOBATH M BBITOIHATE IKCIIEPUMEHTDI,
BBUIBHIATh TMIIOTE3bl H CTPOMTH MOJE/H, MPUMCHSTH NOIY4CHHBIC 3HAHMA [0 buznke s
OOBACHEHHS pPa3HOOOpPasHBIX (QUIHIECKHX ABJICHUH M CBOWCTB  BEILECTB; IIPAKTHHECKH
MCIONB30BaTh  (DM3MYECKUE 3HAHMA, OLEHUBATL JOCTOBCPHOCTH ecTECTBEHHO-HAYYHOM
nHpOpPMaLIHH;

* pasBUTHE MO3HABATEIBHBIX MHTEPECOB, HHTE/ICKTYAIBHBIX M TBOPUCCKHX crrocoOHoCTEH B
mpoitecce NMPUOOpPETeHHs 3HAHMA W yMEHHH TIO gu3MKe C MCMOJL30BAHHEM pPa3IUIHBIX
HCTOYHUKOB HH(MOPMALMK U COBPEMEHHbIX HHPOPMALMOHHbIX TEXHOJIOTUH:

* BOCTIUTAHHE YOEKIEHHOCTH B BO3MOMKHOCTH II03HAHUS 3aKOHOB LPHUPOJbI, UCIIONBL30BAHUA
nocTiwkeHud GU3MKH Ha 0Oaro pasBHTHA 4eTOBEYECKOM IUBHUIM3ALKMN; HEOOXOIMMOCTH
COTpPYAHMYECTBA B NPOLECCE COBMECTHOTO BBIMOTHEHMS 3a/ad, yBAKUTETLHOTO OTHOLIEHHA K
MHEHHIO ONTOHEHTA MpPH OOCYKAEHHM MPOOIeM €CTECTBEHHO-HAYUHOTO  COJMCPIKAH ML
FOTOBHOCTH K MODPAJIbHO-3THYECKOW OILEHKE MCIIONIb30BaHMS HAYHBIX JOCTHKEHHH, YYBCTBA
OTBETCTBEHHOCTH 34 3aIIUTY OKPYKatOIIEH CPEb,

. JCIIONB30BAHHE NPHOOPETEHHBIX 3HAHME M YMEHWH JUIA PEUICHMA MPAKTHICCKHX 3alad
MOBCEIHEBHOM JKM3HHM, obecredeHus O€30MAaCHOCTH COOCTBEHHOH IKH3HHW, PalllOHANBHOTO
MPUPOJIONIOIb30BAHHS H OXPaHbI OKpY’KarOLLEH CPellbl U BO3MOKHOCTL MPUMEHCHH 3HAHUI 1IpH
peLleHnH 3a/1a4, BOSHUKAOIHX B nocneaAyIomei mpodeccHoHaTbHON AesTeTbHOCTH.

OcBoeHHe COJEPKAHWS YUeOHOH IMCIHUILIMHBL  «H3MKay» obecrieunBaeT JOCTHKCHHE
CTY/ICHTaMU CIIEAYIOLINX Pe3yIbTATOB:



* JIH4HOCTHBIX:

— YYBCTBO TOpJOCTH U YBaXEHUS K HCTOPUH U JOCTHKEHHUSAM OTe4eCTBEHHOU (u3nveckon
HayKH; (PU3HYECKH IPaMOTHOE MOBEICHHE B NMPO(ECCHOHATHHOH MeSTeTbHOCTH H OBITY IpPH
oOpaieHuu ¢ npubopaMH H YCTPOHCTBAMH;

— TOTOBHOCTH K MPOJODKCHUIO 00pa30BaHMS U TMOBBINIEHHS KBUIMGHKAIHH B H30paHHOM
npodecCHOHANBHON NeITEeNBHOCTH U OOBEKTUBHOE OCO3HAHHE PO (DHU3HUECKHX KOMITETEHIMH
B 3TOM;

— YMEHHE HCIOIb30BaTh JOCTHIKEHMS COBPEMEHHOM (U3NYECKOW HAyKH M (PU3MYECKUX
TEXHOJIOTMA JJIs TMOBBIMIEHHS COOCTBEHHOTO HHTEINEKTYalbHOTO pa3sBHTHUS B BBIOpaHHOH
Npo(ecCHOHANBLHON eI TeTbHOCTH;

— YMEHHE CaMOCTOSATENBHO J00BIBaTh HOBBIE jUisi ce0s (u3uueckue 3HaHMS, WUCIOIB3YS UIs
3TOrO JIOCTYIHBIE HCTOUHUKY HH(OpMAIUK;

— YMEHHE BBICTPaUBAaTh KOHCTPYKTHUBHBIE B3aUMOOTHOLICHHUS B KOMAHJIE I10

peIeHuto 00IMMX 3a1a4;

— YMEHHE YIPAaB/ATL CBOEH I03HABATEIBHON JEATENBHOCTBIO, IIPOBOIUTE CAMOOLICHKY YPOBHS
COOCTBEHHOIO UHTE/LIEKTYATBHOTO PA3BUTHS;

* MeTanpeJIMeTHbIX:

= MCII0JIb30BaHKE PA3IHYHBIX BUJOB N103HABATEILHON AEATENBHOCTH /IS PelieHus PUZUUECKHUX
3aj1a4, [PUMEHEHHE OCHOBHBIX METOJMOB IO3HaHWs (HaOMIoJeHHs, ONUCAHHWS, H3MEPEHHS,
SKCIIEPUMEHTA) IS U3YUEHHs Pa3IMYHBIX CTOPOH OKpPY)KaroUleH NedCTBUTEIbHOCTH;

— HCNOJIb30BAHHE OCHOBHBIX HHTE/UIEKTYAIBHBIX  OMNEpalMil: IIOCTAHOBKM  3ajayH,
(popMyIMpOBaHHMS TUIOTE3, AHAIW3a M CHUHTE3a, CpaBHEHHS, OOOOIMEHHS, CHCTeMaTH3allNH,
BBISIBIIEHUS. NIPHYMHHO-CIIEICTBEHHBIX CBsI3eld, MMOHCKa aHalloroB, (OPMYIUPOBAHHUS BLIBOIOB
A1 M3YYEHHS Pa3THYHBIX CTOPOH (HU3MYeCKHX OOBEKTOB, SBJICHHUI H IPOIECCOB, ¢ KOTOPHIMHU
BO3HMKaeT HeOOXOIUMOCTE CTAIIKUBATHCS B TPOeCcCHOHATRHOM chepe:

— YMCHHE TCHEPUPOBATE HJIEU U ONPENEIATh CPEACTBA, HEOOXOIUMBIE JIJIsl X Peanu3aliu;

— YMEHME HCIIOJIE30BaTh PazIHYHbIE MCTOYHHUKH I MONyYeHHS (U3HYeCKOH HHGOOpMAIHH,
OLIEHUBATh €€ T0CTOBEPHOCTH;

— YMCHHE aHATM3UPOBATHL U IPEACTABIATH HH(QOPMAIIUIO B Pa3IUYHBIX BHAX;

— YMeHHe IyOJMYHO TPENCTaBIATH pe3yabTaThl COOCTBEHHOTO HCCIEIOBaHUSA, BECTH
TUCKYCCHH, JOCTYIIHO M TapMOHHYHO COYeTas coAep:kaHue M (OpPMbI IpejCTaBIsieMOn
uHopmanuu;

* IpeJIMeTHBIX:

— C(hOPMHPOBaHHOCTb HPEJCTABICHHH O pPOIM U MecTe (GU3UKHA B COBPEMEHHOH HAy4HOH
KapTHHEe MHpa; NOHHMaHHe (U3NYEeCKOH CyIHOCTH HaOmogaeMBIX BO BceeneHHOM sBIEHMI,
pond Gu3MKH B (OPMHPOBAHUH KPYro3opa M (YHKIHOHATLHOW IPaMOTHOCTH dYeloBeKa s
peLIeHHs NTPaKTUYECKUX 3a1a4;

—BJI4ZICHHE OCHOBOIIOIATAIOIIUMH (QU3HUECKUMU HOHATHSMH, 3aKOHOMEPHOCTAMH, 3aKOHAMH U
TEOPUSIMH;

- YBEPEHHOE HUCIIOIB30BAHUE PU3NUECKOH TEPMUHOIOIMM U CHMBOITHKH;

— BIAJEHHE OCHOBHBIMH METOJAMH Hay4yHOIO IIO3HAHHUS, HCIOIb3YeMbIMH B (H3UKE:
HaOJIFO/IECHHEM, OTTHCAHUEM, H3MEPEHUEM, YKCIIEPUMEHTOM;

— yMeHus 00pabaThIBaTh pesy1bTaThl H3MEPEHHH, 0OHAPYKHBATL 3ABUCHMOCTD

MEKJTY (PU3HIECKUMH BETHIHHAMHU, OOBICHSATD NOJTyYEHHBIE PE3YIIbTATH U JE/aTh BHIBOIbL;

— ¢(hOpMUPOBAHHOCTh YMEHUS peIaTh HHIHUECKUE 34/1a4H;

— cOpMHPOBAHHOCTE YMEHHs NPUMEHSTH IOIYYEHHBIE 3HAHMS JUIS OOBACHEHHS YCIOBMi
MpOTEeKaHus (U3MYECKUX SBJICHUH B mpupoje, mpodeccHoHaibHOW cdepe W IS IPHHATHS
MPAKTHYECKUX PELIEHHN B IIOBCEIHEBHON JKHA3HHU;

— C(OpMHPOBAHHOCTE COOCTBEHHOM IO3HMIMH MO OTHOIIEHWIO K (H3MYECKOH HH(OpMAIIUH,
[I0JIy4aeMOH U3 Pa3HbIX HCTOUYHHKOB.



1.4. Ko1n4ecTBO 4acoB HA 0CBOEHHE NPOrpaMMbl Y4eOHOH IHCHHILITHHBI:
MaKCHMaIbHOH yueOHOH Harpy3ku oOyuatomnerocs - 181 gacos, B ToOM uucie:
o0sA3aTeNbHON ayIUTOpHOH yueOHO! Harpy3ku odydaromierocs - 120 gacos;
CaMOCTOATENbHON paboThl oOyuaromerocs - 60 dacos.



2. CTPYKTYPA U COJAEPKAHUE YYEBHON JUCLHUIIJIUHBI

2.1. O6bem yueOHOMH JHCHMILTHHBI H BUABI Y4e0HO0il padoThl

Buj yuedHoii padboThl

Q0beM HacoB

MakcHMaIbHasi yueOHas HATPY3Ka (BCero) 181
Obs3aTeabHAS AYIHTOPHASA y4eOHAA HArpy3Ka (Bcero) 121
B TOM YHCIIE:

JIEKITHA 41
naboparopHbie paboThbl 40
NpPaKkTHYECKHUE 3aHATHA 40

CaMocrosTeabHas paboTa o0y4armerocs (Bcero) 60
B TOM 4HUCIIE!

camocTosATeNlbHas pafoTa MO MOATOTOBKE peepaToB H HHIMBUIYATbHBIX 20
[IPOEKTOB

BHEAYUTOPHAS CaMOCTOsITeIbHAA padoTa 40
Urorosas arrecranus B Gopme IK3aMeHa




2.2. TeMaTH9YecKHi MUIaH M cojepKaHHe y4eOHOi THCUHILIHHBI OU3UKA

HaumenoBanmue Coaep:xanae y1e6HOro Marepuaja, 1aboparopubie padoTel M IPAKTHYECKHE 3AaHATHS, Obwem | YpoBeHb
pa3jieioB ¥ TeM camocrosiTebHast pabora ofyuaromuxcesi, Kypeopas pabora (Ipoexr) 4acoB | OCBOEHMS
1 2 3 4
Beenenne Beejienue 2 -
Conepxanue ydeOHOro MaTepuaa: 2 12
®uzuka — GyHaamMenTanbHas HayKa O TIPUPOJIL.
EcTecTBEHHO-HAYYHBIH METO/I TIO3HAHUSL, €I0 BO3MOXHOCTH U I'PAHUIIbI IPUMEHHMOCTH.
KCITCPAMENT ¥ TOpHUsl B IPOLeCcce NO3HAHMS IPUPO/Ib. MozienupoBatue Pu3nHeCcKnx sABJICHH# M 11POIIECCOB.
Posib 3KCIIEPHMEHTA U TEOPHH B 1IPOIIECCE MO3HAHMS LIPUPO/IBI.
Ousnuueckas Beruuuba. |lorpemsocTd u3Mepenuii pusnyeckux BenuumH. Pu3nueckue 3aKOHBL | paHullbI
IPEMEHAMOCTH (u3nueckux 3akoHoB. Ilonsrue o (usnyeckod KapTHHC Mupa. 3uaueHrc (UHKU NPU
ocsoennu npodecenii CI10 n cneumanbHOCTER CII0.
Pasnen 1. Mexanuka 34
Tema 1.1 1. KunemMaTHka 8 o
Kunemaruka Couepxanue ydeOHOro Ma'l'epnana: 2 1,2
Mexaunueckoe apkenue. Cnerema oTcdera. Marepuanbhas Touka. Tpackropas. llyre W mepemelneHue.
CxopocTs. PaBHOMepHOC —NpSMOJIMHCHHOE JiBrKenue. l'paduyeckoe  NPCACTABICHHC  JABMIKCHHS.
OTHOCHTENLHOCT,  JBEKeHMs.  Ilepemennoe — aswkenne.  Cpemnss — ckopoctb.  PaBHOYCKOpCHHOE
npaAMONIMHEHHOe JBHKeHHe. |’ paduyecKoe mpeCTaBICHUE [ABHKCHMUS. Cpoboanoe mageHue Teml. YcKopeHue
cBOGOHOTO mayienws. JIBUKEHWE Tela, GPOIIEHHOIO0 BEPTHKATHHO BBepX. /[BHXKeHWE Teia, OPOIIEHHOTO
TOPU3OHTAIBHO | ITOJT YIJIOM K TOPU30HTY. PaBHOMEPHOE JIBHIKCHHC 1O OKPYXKHOCTH. Jlunedinas m yriosas
ckopocTH. YCKOpeHue TP PaBHOMEPHOM JBYOKCHHH 110 OKPYKHOCTH.
JlaBoparopras paboTa: OrpeaencHue yCKOpCHHUs ABHKCHUS TETIA. 2 B
i Ipakriueckne 3aHATHS: 2

KunemaTuka HOCTYIIATCIBHOI'O H BPALIATC/IEHOTO ABHAKCHHA.




KonTtponeHas pabora

IrHAPOCTATHKA.

MomeHT cunbl. YClIOBUS paBHOBECHS Tell, MMEIOIIUX och Bpamienus. JlaBmenwme. 3akoH llackams s
JHMIKOCTeR M TazoB. bapomerpsl u  monomerpsl. Coobmatomuecss cocyasl.  llpunun  ycrpoicrsa
rHjipaBiIndeckoro npecca. ATtMocepHoe namincaue. Himenenue atMochepHoro JIaBlCHUA C BbLICOTOMH.

CamocrosTeinbas padboTa oOydaroLMxcsi: PensTHBHCTCKHL 3aKOH ckopoctei. [Ipuniun COOTBETCTBHSL. 2
Tema 1.2 Ilnnamuka | 2. /lnHAaMHKA ' 10

i Coneprkanue yueOHOIro MaTepuaa: _ 2

Iepseiit 3akon HeroTona. UuepuuansHeie cucteMsl orcyera. |lpuanun ornocutenbrocth Lawmnes. Macca.

Cuia. Bropoit 3akon Hbiorona. Tpernmit 3axon HpbloToHa. |'paBUTalMOHHBIC CHIBIL. 3aKOH BCEMHPHOTO

tarotenus. Cuia TsDKecTH. Bec Tena. JIBMKCHME TUIAHET M MCKYCTBCHHBIX clYTHHKOB 3emuu. Ilepsas

KocMHYeckasi ckopocTh. Cuna ynpyrocru. 3akon 1'yka. Cuna tpenus. Bumsl tpenus. Kospduunent tpenns.

JIBnKeHuUe Tena ¢ y4eTOM CHIIbl TPEHHS.

JIaBoparopuas pabora: U3Mepenue Macchl Tella METOJIOM I'HIPOCTaTHYCCKOIO B3BENTHBAHHUS. 2

IIpakTHUecKue 3aHATHA: o 4

JluHaMKKa MOCTYTIATEIBHOI'O U BPAUIATEIBbHOIO JABHIKEHUs

CamocrosrelibHas padbora 06y‘i810ﬂ1HXO;[: [TonsiTHE PEeNATUBUCTCKOW Macchl (3aBUCHMOCTB MAcChl OT 2

CKOPOCTH)

“Tema 1.3 3axonb 3. 3aKoHbI COXpaHeHHH B MCXaHHKe _ 8
cOXpaHeHHd B _(ibie_};mannc yueOHOIro MaTepuaia: . - 2
MeXaHHKe. . Umnynec Tena. 3akon coxpaneHus umimyibca. PeakTusHoe fpmkenne. Mexanuueckas pabota. MomHoOCTS.

Dueprus. KuHeTHueckas | OTEHIHANbHAS YHEPIrHU. 3aKOH COXPAHCHUA MEXAHHYCCKON SHEPIUH.

_ JlabopaTopHas padora: HSMepeHHC_KOBLt)L])HLLHeHTa TPEHHS CKOJIBXKEHUS C IOMOIIBIO 3aKOHA coxpa'rl_enﬁﬁ 2

DHEPIUU.

[Tpakruyeckoe 3aHsTHE: - 2

3aKOH COXpaHEeHHUs UMI1YJIbca. 3aKOH COXPaHEHUs SHEPTHH.

Konrpomnbras pabora ” B ]

CamocrostensHas paSE)Ta oqualomecﬁf CooTHotiene MeXy TOTHON YHEePrHeH ¥ MMITyJIbCOM YACTHIIBL. 2
Tema 1.4 Cratuka, | 4. Craruka, mnpm:TaTlma. _ 8

Conepkanue yueOHOIro MaTesz{JTa: 2




ApXHMEIOBA CHJIA JUTS KUAKOCTEH ¥ ra3oB. VY CIOBHS IUIABAHKS TEI HA HOBEPXHOCTH XHJIKOCTH.
JIBMIKEHHC KUAKOCTH 10 TpyDaM. 3aBUCHMOCTD JIABJIEHHS JKU/IKOCTH OT CKOPOCTH €€ TEYEHHS.

Jlaboparopnas pabota: Onpesic/icHue IOBEPXHOCTHOIO HATAKCHUSA KUIAKOCTH. 2
[IpakTHYecKue 3aHATHS: - r
CraTtuka, THAPOCTATHKA
“CamocrosTenbHas paboTa obydatomuxcs: 11pocTbie MeXaHH3Mbl M HX HCTI0JIb30BaHKe. 3aKoH JlanbToHa. 2
Pasnean 2. Mouekyasipaas GU3AKa H TEPMOTHHAMHKA 32
Tema 2.1 OcoBsl | 1. OCHOBBI MOJIEKY/IAPHO — KHHETHYCCKOH TEOPHH 5
MOJIEKYJISPHO — Comepxanue yueOHOro Marepuana: 2
KHHETHYCCKOH OnBITHOE 0GOCHOBAaHME OCHOBHBIX MOJIOKEHHH MOIEKYISPHO — KHHETHYecKOH Teopuu. Macca m pasmep
TeOpHH monekyir. Yueno Asorajpo. BpoyHosekoe apmkenue. Bizanmoneiictsue Mosekyll. MneambHelid ras. Ocnosroe
ypaBHEHHE MOJEKYISPHO — KUHETHYECKOM TEOpHH HiealbHOTO rasa. Temmeparypa W €C M3MEPCHHC.
AbcomoTHas TemnepearypHas mkaina. M3Mepenne cKopocTen MOJIEKYIT.
[IpakTHueckoe 3aHaTHE:! _ ) _ 2
OcHOBBI MOJICKYIIApHO — KHHCTHYECKOK TCOPHH Taza
CamocTosTenpnas pabora oﬁyqaloumxcn Ol]blT I Itepua. Pacnipesienienie MOJIeKyll 1o cxopocmm _ 1
Tema 2.2. 2. YpaBHeHHe COCTOSHHS HI€ATLHOIO0 raza. Mzonpouecchl.
YpasHenne ' Conepskanne y4eGHOTO MaTepHaia: | ) 2
COCTOSIHUH VpaBHEHHC COCTOSAHUS MIeanbHOro Iasa (ypasneuue Menjueleesa — Knane#ipana). YuusepcaibHas rasonas
H/1eAJIBHOIO0 1'a3a. MOCTOSIHHAS. I/Izol‘epmnqccxnﬁ U300apHBIH, H30XOPHBIH TIPOLIECCHI.
HM3onpoueccel. JlaﬁopaTopHdﬂ pabora: H%yqeime moﬁapnoro 1porecca. 2
l'[pamnqccrmc 3aHATHC: 2
M3omporniecesl.
| CamocTosTeNbHAS pd60Ta 06y‘1d10LLI,HXCﬂ [lonsiTue pakyyma. [llkana @apenreiTa. 2
Tema 2.3 Teniosbie | 3. TensioBbie siB/icHAsA. BaaxnocTs Bosayxa. s
SABJICHHH. Copepxanue yaeOHOTO Ma'repuaﬂa_:_ 2 1,2
BuaaxkHocTb Bryrpennss suerpus. Konuuecrso TennmoTel. TemTOCMKOCTL BEIICCTBA. Pabora B TepMOTMHAMUKE. 3aKOH
BO3/IyXa. COXpaHEHHs SHEPIUU B TETUIOBBIX LipoLieccax (MepBbiil 3aKOH TepMOMHAMHKH). TIprmMenenne nepsoro 3aKona

TEPMOJIMHAMHAKH K pasiudHbM npoueccam. Annabatupiii npouece. Memapenue 1 KOH/ICHCALMA. HacbieHnbie
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W HeHacellienHble napel. Kunedwe kHJAKoCTeH. 3aBUCHMOCTL TEMIEPaTyphl KHIICHHS OT [14BJICHUS.
Bnaxnocth Bo3jyxa.

Jlabopatopnas pabota: OnpeaencHue OTHOCHTEIBHOI BIKHOCTH BO3/IyXa. 2
[IpakTueckoe 3ansarue: 2 1
Tennoseic nMpoIEccsl
CamocTtosTensHas paborta o0yuarommxcsi: U3HUECKHH CMBICT MOIISIPHON ra3oBOH NOCTOSHHOM. 1
Tema 2.4 TenuioBbie | 4. TenjioBbie IBHraTe M. 7
JBHI'ATE]IH Copuepxanue yueOHOro Marepuaa: 2 1,2
[Tpunnmn neficteus TemnoBbix asuraresncii. KII/I renuioBeIx (Buratenei u ero MaKkcumMaibHoe 3HaYeHHE.
[Tpaxruyeckoe 3aHsTHe: 2
TeiuloBble BUTaTENH
CamocrosTensHas pabora oﬁyqammm_(ca: XONoAUIBHBIC YCTAaHOBKH. POJTb TENMIOBLIX JABUraTENNeH B JKH3HHA 3
yeJioBeKa.
Tema 2.5 Cpoiicrea | 5. CpoiicTBa TBep/BLIX H XKHIAKHX Ten ) 3
TBEPAbIX H XKHAJKHX | Coaepxanue yuebHoro marepuala: 1
e [ToBepxnocTHoe Harskende uukocTe. Cuima moBepxHoOCTHOro Harsukeuus. CmaunBanue. KanuiuispHble
spncaus. Kpucrannuueckue u amopdubie testa. CBoifcTBa TBEp/IbIX Tel. Yupyrue jedopMainn.
l_lpaKTHqcc_Koe 3aHATHE: B - 1 2 I |
CBO#CTBA TBEP/IBIX H KHKHAX TEI
CaMmocTosTebHAs p_a_60:r3 obyuaromuxcsi: KanvwuisspHeIe sIBICHUS B I'[pH_])(-))le_, ObITY M TEXHUKE. | [naBJicHUE H 2
kpuctausanud. Cybaumanus u gecybiiumanus.
Pasznea 3. f)ﬂem‘poilfmammca. 34
Tema 3.1 1. BJIGK_'I‘])OCTaTHKa - 11
IIEKTPOCTATUKA Coz[epma;nc yl1c6nord_ma'rcpnana: - ) _ —F 9
DiexTpudecknii  3apsan.  BsammojciicTBue  3apsokeHHBIX Tell.  3akoH Kysonma. 3akoH  cOXpaHEHHs

3MEKTPUYECKOr0 3apsijia. DIeKTprdyeckoe mose. HanpskennocTb 2/1eKTpU4eckoro moms. DIEKTPUUECKOE 1HOJIE
TOUCUHOTO 3apsiia. [Ipuniun cyneprio3uimd nonei. [IpoBoaunku B snektpuyeckoM none. JIMSIEKTpUKH B

NCKTPHYCCKOM  ITOJIC. )_IHT)J'[EKT[JH‘-ICCKEIH IIPOHHIIACMOCTD. Pabora JNEKTPOCTATHUHYCCKOI0O TIOJIMA  TIpH

MNEPEMECIICHHN 3apsjia. IloTernman u Pa3HOCTh IOTEHIHAJIOB. IloTeHmuan mons TOYEHHOI'O 3apsiaa. CBa3p
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MEXIY HATpPSIKEHHOCTHIO AMEKTPOCIATHIECKOTO TOJs M Pa3sHOCTHIO  [OTCHIUANIOB. DIEKTPOCMKOCTD.
Konzencatopbl. EMKOCTE TIIOCKOTO KOH/IGHCATOPA. DHEPIUs SIIEKTPHUUECKOro MOIs.

Jlab6opatopHas paborta: OlpeieneHue JIEKTPHIECKOH CMKOCTH Koﬁﬂeﬂcaﬂ)pa. 2
[IpaxTnyeckue JAHSTHS: 4
3akon Kynona. DIeKTpuueckoe IoJie B €ro XapakTepHCTHKY.
DrnekTpoeMKocTh. KoHeHCATOPEL.
CaMmocTosTenpHas pabora obyuatoimuxcs: ITomspu3anus qUdIeKTPHKOB. JJIEKTPOCTATHYeCKas 3allMTa. 3
Tema 3.2 3akoHn! 2. 3aKOHBI IOCTOSIHHOI'O TOKA | 12
MOCTOSTHHOI'O TOKA Co;:[?pmaﬂne y4yeOHoro Marepuaia: 2 1,2
Dnextpuyueckuit Tok. Crma Toka. 3akon Oma s yyactka nend. ConpoTuBICHHE IPOBOJHHKOB.
[ocnenoBarenbHOE ¥ apaLIeIbHOC COSAMHEHHE IPOBOTHAKOB. DIIeKPOIBHKYIIas cHiia. 3akon Oma Juis
MTOJIHOH LIEIIH. PaboTa n MOILIHOCTE TOKA
J1a60paT0pHcm paboTta: M3yuenue 1ocie10BaTeIbHOI0 H lIapa.]TJ'ICJ'leUl 0 COC/ITMHEHUS HpOBO,T[HHK_O_B 2
Jlabopatopuas pabora: OnpeneneHue 3./1.c. © BHyTPEHHEI'0 CONPOTHUBJICHHS HCTOUHHKA 3J1el{Tthlc(:KOH 2
SHEPTHH.
JlaboparopHas pziﬁoTa: M3mepeHne MOIIHOCTH JIaMITbI HAKAIBAILHSL. _ : 2
[IpakTuyeckoe 3aHATHC: o _ 2
3aKoHbl IOCTOSTHHOTO TOKa
| CamocTosTe bHAS pabota OGyLIaIOII.IHXLH [Moustre o cBepxmpoBoguMoctu. [Ipasuna KHle‘O(.bd VYciosue 2
TMOJTYHYCHHA MaKCHMAaIIbHOM MOITHOCTH BO BHELIIHEH IIETTH.
Tema 3.3 3. MarauTHoe 1noJjie. JJIeKTPOMATHATHAA HHIYKIHH. I
MaraurHo¢ moJie. Conepxanue ydyeOHOTo Marepraa: )
JJeKTPOMArHATHas | MaruutHoe B3auMo/iccTBre TOKOB. Marnurioe nose. MHIyKIns MarHUTHOTO TOJIA. Cuna, peficTBylommas Ha
HHIY KIS, IPOBOIHMK € TOKOM B MArHUTHOM Tone. 3akon Amiiepa. JleficTBue MArHMTHOLO HOJIS HA JIBUXKYLIMHCA 3aps.
Cuna Jlopermnia. MaruuTHBIC CBOHCTBA BEHICCTBA. DICKTPOMArHHTHAS MHYKIMs. MarHuTHEIH MOTOK. 3akoH
JIeKTPOMArHATHOM wmuaykuun. Ilpasuno Jlenua. Slnenue camommykuud. Wmayxrusnocrs. DHeprus
MAr"duTHoro ImoJ.
_jlaﬁopampﬂus: pabora: M3yuenue Hﬂﬁj_mrmn MAarHUTHOI'O TIOJTA. 2
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Jlaboparopuast pabota: M3mMepenne HHTyKIIMH MArHHTHOTO 110J151 Ha OCH COJIEHOHIA.

ITpakTHyeCcKOE 3aHATHE:

MarsuTHoe [ose. DIIeKTPOMarHuTHash HHIYKLHUSL.

Konrponsnas paboTa

Camocrogrensnas padora obyuaroumxcsi: PoJbh MarHUTHBIX TTOJICH B SIBJICHUSX, TPOUCXOAAIINX HA Counnrie. 3
ConHeyHast aKTUBHOCTE.
Paznen 4. KoJiebanusi H BOJIHBI 23
Tema 4.1 1. Mexannveckue KoJ1eOaHHS H BOJIHbI 8
Mexann4eckue Conép}xaﬂue yuebHOro Marepuaia: 2
KoJebanus 1 BoJHbI | [apMoHHYecKHe KoeOanus. AMIUTHTY/IA, IEPUOJL M YacToTa Koslebannid. MareMaTHIeCKHi MasTHHK. Ilepuon
KoncHaumii MaremarHueckoro MastHuka. KoneGawmsi rpy3a Ha npyxuue. IlpeBpainenuwe SHEPrHH  1IpU
rapMOHMYECKHX Konebanusx. BremyxienHeie konebanus. Pesonanc. [Ilonstue 00 aBTOKOJICOaHMSAX.
PacrpocrpaHeHHe MeXaHMYecKHX BOJH B yHPyrux cpeiax. CkopocTh pacmpocTpanenus BomHbL JlimnHa
BoHEL [lonepeunsie 1 1POI0JIBHBIC BOTHBL 3BYKOBBIC BO/HbL CKOPOCTH 3ByKa. | POMKOCTb H BBICOTA TOHA.
Jlabopartopnas paﬁ(;Ta: OupejiciicHue yCK()_pf:IIH_H CcBOOOIHOTO I'ia)ICHPiH C IOMOIIBI) MATEMaTHYECKOTO 2
MasTHHKA.
_ [Ipakruyeckue SauATHS: _ _ 2 o
Mexanuyeckue KojeOaHus U BOJIHBI
Camocrostensias pabota obyualomuxcs: CKOpdCTb u yc;cobeﬂne KoneGmowmeiics Touxn. MuTephepentms 1 2
Judpakiys BOIH.
Tema 4.2 2. DNeKTPOMATHHTHBIE KOJICOAHHS H BOJHbI 6
JaekrpomMaranTunl | Cogepkanne yueOHOro Marepuana: 2
€ KoJe0aHus U CBoGOJIHBIC HJIeKTPOMarHuTHbIE Koiebanus B KoHType. IIpeBpallenne sHeprun B KoJjedaTenbioM KOHTYPE.
BOJIHbI CobcrBennas yacrora Konebanuit B kontype. I1lkana 21eKTpOMarHuTHBIX BOJTH.
Jlabopatophas paboTa: V3ydenne 3aTyXatonpx MarHETHBIX KOJIeOaHui. 2
CamocrosTenbnas pabota obyqaomuxcs: CrexTp 31eKTpOMarHu THLIX pomi. Paymo u CBU-BomubL. 2
Tema 4.3 3. [lepemennbii 3J1elc'rpmlccmﬁi’«l TOK A
IlepemeHnHbIH Coneprxanue yaeOHOro MaTeprana: 2
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YIEKTPHYECKHH TOK

[enepaTop niepeMeHHOro Toka. JlefcTRylommee 3Hauenusi CHIIbI TOKAa M HarmpsHKEHUsA. AKTHBHOEC, EMKOCTHOE U
WHIYKTHBHOE COLPOTHRIEHHs. Pe3oHaHC B anekrpuyeckoi uermd. ITpuanun paborsl Tpancdopmaropa.

jaﬁ()pampﬂaa pabora: OnpenecHHC HHIYKTHBHOCTH KaTyIIKH B IICTIAX NEPEMEHHOTO TOKa. 2
[IpakTH9eCKHC 3aHATHS: _ ) 2
DiieKTPOMArHUTHHIC KojicOaHus U BOJIHLL. IIepeMeHHBIN TOK.
CamocrosiTenbHas paﬁolTa obywaromuxcs: Ilepeada snekTposnepruu Ha paccrosaue. I[pumenenne 3
TpaHCHOPMATOPOB.
Pasnen 5. d OnrHka 20
Tema 5.1 3aKons! 1. 3aKoHBI OTpakKeHHS H NIPEJIOMJICHHUSA CBETA 8
OTpaKeHHH H Conepkanue yyeOHOIo MaTepHaa: ) 2
npeJomaenus cBera | [IpsmMonuueiinoe pacupocTpaHeHHe CBeTa. 3aKOHbl OTpakeHMs M npellomienus csera. Ilokasarein
npejnomiienus. IlonHoe orpaxkenue. I[IpesieNnbHBIA YroN TNOMHOTO OTpPaXKEHWs. XOi Jiy4eH B TIpH3ME.
IlocTpoenue u3zodpaxKeHHi B IIIOCKOM 3epKaJie.
_;T'l_éﬁopaTopHas pabora: OnpeneneHne nokasare/s NPeJIOMICHUs. . 2 il
IIpakTHYEeCKHE 3aHATUSL: _ 2
3aKOHBI OTPAKCHUS U MIPeIOMIIEHUs CBeTa. JIMH3bL.
Kounrponrnas padbora i B
CamocrositenkhHas paboTta 06}ﬂ1a1})mnxca: 3aKOHBI OCBCIIICHHOCTH. - 2
Tema 5.2 JInn3n! 2. JInnssbl _ 5
Copepxanue ygeOHOro MaTepHané: _ 2
Cobuparommasi B paccerBaronias un3bl. PopMyna ToHKOH nuH3bL. [TocTpoenne n3o0paennit B THH3aX.
JlabGoparopnas paboTa: Orrpcn—cncHne I'JIABHOTO (boi{y;iﬂo_ro paccTossHus B OTITHUCCKOMN CHIIBI coﬁnpamme_ﬁ__" 1 2

JIHH3bI.

CamocrosrensHas pabota obyuarormuxcs: QOKycHOE pacCTOSHHAC W ONTHYECKAs CHJIA CUCTEMBI H3 JIBYX JIMHS.

Tema 5.3 BoanoBbie
CBOHCTBA CBeETA

3. BoiiHoBBI€ CROMCTRA CBETA

Copepxanue yaeOHOro MaTepuaia:
CxopocThb cBeTa U ee onbiTHoe obocHoBanue. Jlucrnepcus. MaTepdepenuus ceeTa  eeripuMeieie B TeXHHKE.
Jindpakuus ceera. ludpakiiioHHas peuieTka.

JlaGopatopuas pabora: Oupe/ieJieHHe JUIHHbBI CBETOBOH BOJIHBI € TIOMOIMILIO AMPPAKITHOHHON PELLETKH.
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IIpakTHYECKHE 3aHATHS:
BoJIHOBBIE CBOMCTRA CBETA

| CamocTosiTenbHas pabora o0ydaionmxcs: L{ser Tena. Bujbl ciekTpos. CuexTpanbHbIH aHanus. 1
Paznen 6. KpantoBasi pH3nKa 16
Tema 6.1 CeeroBpiec | 1. CBeTOBBIE KBAHTEHI 7
KBaHTBI Copepxanune ydeOHOro MaTepuala: 2

dortoaddexT u ero 3axkonsl. Ksaursl ceta. YpapHenne DHHINTEHHA /U1 dotoaddexra. llocrosanas [lnanka.

Cgerosoe nasnenne. Oupithl I1.H. Jlebenena.

Jlabopatopuas paGora: Habmo ienne untepheperiuy ceera u JA(paKLMA CBETA. 2

[ [pakTyeckue 3aHsITH: 2

®0o103¢hHEKT U €r0 3aKOHBI

CamocTostensHas paboTa obygarommxcs: Ipavenenne porosddexra B TeXHUKe. XUMHYECKOE NeHCTRIE 1

CBETa M €ro IPUMCHEHHE.
Tema 6.2. AToMm H 2. AToM H aTOMHOE A/IpO 5
aTOMHOE AP0 | Coneprkanne yueGHOTO MaTepraia: Z

OneiT Peseppopua 1o paccesHuto ainbpa — yactull. Saepuas Moaesb aToma. Iloctynars! bopa. Mcnyckaiine u

OTJIOMIEHHE CBETA ATOMOM. DKCIIEPUMEHTATBHBIE METOABIPETHCTPALIUN 3apPSKCHHBIX HACTHIIL.

PajioakTurHOCTL. Alba -, 6eTa — 1 ramma — uanydenus. [IpoToHbl U HEHTPOHBL. DHEpIusi CBA3H aTOMHBIX

| A7ICP. SIneprbie peaxiuu. Jlenenne siep ypana. Sieprbiii peaktop. TepMosiiepHbIC peaKitHy.

Jlaboparopuas pabora: U3yuenne 3aKonoB B3aMMO,IeMCTBUS TOUCUHBIX 3aps0B (MOE)bL aTOMa). 2

CamocrosrenpHas pabota 00yJarmuxcs: [lonmyuenne paanoakKTHBHBIX H30TOIIOB M X IIPHMCHEHHE. _ 1
Tema 6.3. 3. Di1eMeHTBI TEOPHH OTHOCHTEILHOCTH 3
JJ1IeMEHTbI TEOPHH Coz(cp}fcauue yueOHOro Marepuana: i}
OTHOCHTE/ILHOCTH [IpuHImn oTHOCHTE/bHOCTH DiHImTelHa. CKOpOcTh CBETa B BaKyyMe Kak LPE/CIbHAS CKOPOCTL NEPEAatin

curtana. CBsa3b MEK1y MacCO#i U SHCPTUeH.

| CamocrosTenbhas pabora oﬁwaﬁ)mﬁxcﬁi OTHOCHTENBHOCTH BPEMEHM. 3aMeJUTCHUE BPEMCHH. 2

Pa3znea 7. 1. DBomouns Beesennoii 1
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Crpoenne u paseuTHe Beenennoit. Hawa 3Be3yHas cucrema — lajakteka. JIpyrue ranakTuku.
Beckoneunocts Bceenennoit. Iloustue o kocmomormu. Pacmmpsiiomiasics Beencnnas. Mojeb ropsde

Beenennoit. Crpoenue U NporUCcXoxk/ICHAE | anakTik.

DBomouus 38e3i. I'umotesa mpoucxoxiennst ColHewHOH cHcTeMbl. Tepmosiepnbii cuHTes. IIpobnema

TepMosAepHON sHepreTHKH. DHeprus ConHua U 3Be3/1. DBOJIONHUS 3BE3/1.
[Ipoucxosicienne CONHEUHON CACTEMBL.

JleMoHCcTpauu

ConHeyHasi cucteMa (MOJIENb).

dotorpaduu niaaHeT, c/iellanHble ¢ KOCMAYECKUX 30H10B.

Kapra JlyHbl ¥ 11aser.

Crpoenue 1 sBosoLns Beenennoii.

3. CamocrosiTeJbHas padoTa 1o moAroroBke pedeparos (J0KJI12/10B), HHAHBH/IYAJIbLHBIX IPOEKTOB:

20

Beero:

181
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3. XAPAKTEPUCTHUKA OCHOBHBIX BU/IOB YYEEHOU AEATEJIBHOCTH

CTYJAEHTOB
Coaepxanue XapaKTepHCTHKA OCHOBHBIX BH/JIOB JeSITeILHOCTH CTYIEHTOB (Ha
00y4yeHUSA ypoBHe Y4eOHBIX J1eHcTBHI)
Brenenue VMeHHs  [OCTAHOBKH  IeJed  OeATENBHOCTH,  I[JIAHHPOBAHHUA

COBCTBEHHOM IEATEIBHOCTH /s JOCTHKEHUS TOCTaBIEHHBIX [EICH,
TIpeBHIeHAs BO3MOXKHBIX Pe3y/IbTaTOB 3THX JCHCTBHH, OpraHu3aliy
CaAMOKOHTPOJIS U OI[EHKH TIOTyYCHHBIX Pe3yIbTaToB.

PasBuTHe CHOCOOHOCTH SICHO M TOYHO H3JaraTb CBOM MBIC/IH,
JOTWYECKH OOOCHOBBIBaTH CBOK) TOYKY 3PEHHsA, BOCIPUHMUMATHL H
aHAIM3MPOBATh MHEHHs COOECEIHMKOB, IPH3HABAS IPABO JPYrOro
4eJloBeKa Ha UHOE MHEHHE,

[IpousBeeHre U3MEPEHUS (PU3MUECKUX BEIUYHH U OLEHKA rPaHHUIIE!
[IOTpEIIHOCTEH U3MEPEHHH.

[IpencTapieHne rpaHHIbl TIOTPEITHOCTEH H3MEPEHHH MTPU TIOCTPOCHHH
rpadHKOB.

VMeHHe BBICKA3bIBATH TMIIOTE3bl [ OOBACHEHHUS HaOIIOJaeMbIX
SIBJICHHH.

VMeHue npejiaratb MOJAeNH! SBICHUH.

VkazaHue IpaHml] IPUMEHUMOCTH QU3HYECKUX 3aKOHOB.

3:105%KeHHe OCHOBHBIX TIOJIOKEHHH COBPEMEHHOM Hay4HOM KapTHHbBI
MHpa.

[TpuBe/eHHe IPUMEPOB BIMAHUS OTKPHITHA B (QH3MKe HA NPOTPeCC B
TEXHHKE W TEXHOJIOTHH MPOU3BO/ICTBA.

UcnonpzoBanne MHTepHETA TSl TOMCKA HHPOPMALIUH

1. MexaHuka

Kuaemaruka

I[IpejicTaBieHHe MEXaHMYECKOro JBHKEHHS Tella ypaBHEHHAMH
3aBUCHMOCTH KOOPIMHAT U MPOEKIHEH CKOPOCTH OT BPEMEHH.
[IpencTaBieHHe  MEXaHWUYECKOro  JIBIKEHHs Tela  rpadukamu
3aBHCHMOCTH KOOPJIHHAT U IPOEKIUEH CKOPOCTH OT BPEMEHHU.
OnpeneneHyue KOOPAUHAT NPOHAECHHOTO IIYTH, CKOPOCTH M YCKOPEHHS
Tena 1o rpaduKaM 3aBHCHMOCTH KOODIMHAT U IPOEKIHH CKOPOCTH OT
spemenn. OnpeJielileHde KOOPAMHAT MTPOUIEHHOIO MYTH, CKOPOCTH H
YCKOpPEHHs TeJjla [10 YPaBHEHHSIM 3aBHCHMOCTH KOOPIMHAT U IIPOSKIHHA
CKOPOCTH OT BPEMEHH.

[IpoBeseHne  CPaBHUTENBHOIO  AHAIM3a  PaBHOMEPHOro
PaBHONEPEMEHHOTO JIBHIKEHHUH.

VxazaHue WCIOIb30BAaHUS MOCTYNATEIBHOIO M BpaliarejbHOTro
JBHKEHUH B TEXHHKE.

[IpuoGpeTenne onbita paboThl B IPYIIE ¢ BHIIOJHEHAEM pPasIMIHbIX
COLHATBHBIX POJIEH.

Pa3paboTka BO3MOKHO# CHCTEMBI JACHCTBHH H KOHCTPYKIMH JUIA
SKCIIEPUMEHTAIILHOTO OTIpPEJIeNIeH s KHHEMAaTHYeCKUAX BEIMYHH.
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[IpeacraBnenne HHGOPMALIMHA O BUIAX IBUKCHUS B BUJIC TabIU1bI

3aKOHBI COXpaHEHHS
B MEXaHHUKe

[IpuMeHeHHe 3aKOHA COXPaHEHMs MMIyJIbCa Ui BBIMMCICHHA
H3MEHEHHH CKOPOCTEH Tl IPU MX B3aUMOICHCTBUAX.

U3Mmepenue paboTHI CHJI U H3MEHEHHE KHHETHYECKOH YHEPrUHM TeTa.
BrranciieHne paboThl CHII M H3MEHEHUS. KHHETHYECKOH SHEPIun Tella.
Bhrauciienye IOTeHIIHAIbHONR SHEPTHH TEJ B TPABUTALMOHHOM I101IE.
OnpeneneHne NOTEHIHATBHON SHEPIUHU YIIPYTO AePOPMAPOBAHHOTO
TelIa [0 U3BECTHOM AeOpMALHH U JKECTKOCTH Tela.

[IpuMeHeHHe 3aKOHA COXPAHEHHS MEXAHWYECKOH OHCPrHH [P
pacueTax pe3yJbTaTOB B3aMMOJEHCTBUH Tel TI'PAaBUTALHOHHBIMH
CHJIAMH U CHIaMH YIIPYTOCTH.

Vxazanue rpaHuIl TPUMEHHMOCTH 3aKOHOB MEXaHHUKH.

Vkazanue yd4eOHbIX  JMCHMIUIMH, TpH  H3YYEHUM  KOTOPBIX
UCTIONB3YIOTCS 3aKOHBI COXPaHEHUS

2. OcHOBBI WneanpHbiii ra3

MOJIEKYIAPHOH BhINOIHEHHE IKCIIEPUMEHTOB, CITYKAIIUX /1711 000CHOBAHHUS

bu3uku 1 MoeKyIspHo-kuHeTHdecko reopun (MKT).

TEPMOIMHAMHKHA Permenue 3a1ay ¢ IPEMEHEHUEM OCHOBHOI'O YPaBHEHHUS

OcHOBBI MOJIEKYISPHO-KHHETHYECKON TEOPUH ['a30B.

MOJIEKY ISpHOH Omnpeneenne MapaMeTpoOB BENIECTBA B ra3000pasHOM COCTOSHUH Ha

KHHETHYECKOU OCHOBaHMHU YPABHEHHUS COCTOSHUS HJIEATBHOTO r'asa.

TEOpHH. OnpenencHue NApaMeTpOB BEIIECTBA B Ta3000pa3HOM COCTOSHHH
TIPOMCXOJIAINKX MPOLeccoB 110 rpadukam saucumoctd p (1), V(.p
(V).
JxcnepumenTanpHoe uccrenosanue 3asucumoctd p (T), V (T), p (V).
[IpemncTaBieHue B Bijle IPaQUKOB H30XOPHOTO, H300apHOTO
H M30TEPMUAYECKOTO IIPOLECCOB.
BrrucieHNE CpelHed KHHETHYECKOH SHEPrHd TENJIOBOIO TBUIKEHHA
MOJIEKYJT TI0 H3BECTHOMH TeMIlepaType BelecTBa.
BhIcKaspIBaHHE THIIOTE3 IS 0ObsICHEHHS Hab/II01aeMBIX SBIECHHH.
VKazaHHe TpaHWIl [PUMEHAMOCTH MOJENH «HICANbHBIH ra3» H
zakonoB MKT

OcHOBBI M3MepeHne KOJIMYECTBa TEIIOTHL B IPOIECCax TEIIOnepeIaiu.

TEPMOITHAMHUKH PacueT KonmMu4ecTBa TEIJIOTHL, HEOOXOIUMOIO JJIS OCYINECTBICHHA

3aJaHHOTO  Mpollecca ¢ Termomepejaded. Pacuer  HM3MCHEHHA
BHYTpEHHEH OHeprum Tel, paboThl W MEPEJaHHOro KOJIMYECTRA
TEIUIOTBL C HCIIOJIB30BAHMEM [TEPBOTO 3aKOHA TEPMOIHHAMHKH.

Pacuer paboThl, COBEPIICHHO ra3oM, 110 rpag UKy 3aBHCHMOCTH

p (V).

Brrauciienne paboThl raza, COBEPIIEHHOW TPU M3MEHEHHH COCTOSHUA
no 3aMkHyToMy MKy, Borumcnenne KIIJI mper coBepiieHuH rasoMm
paboThl B mpoleccax H3MEHEHHs COCTOSHHS 110 3aMKHYTOMY IHMKIY.
O6BsicHEHHE IPUHIIMIIOB IEHCTBHS TEIIOBBIX MAIIUH.

Jlemoncrpanus pond (GHU3UKM B CO3JaHHH M COBEPIICHCTBOBAHWH
TEILTOBBIX JABHIATEsIEH.
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U3noxkeHue CyTH KOJOTHIECKHX Tpobiem, 00ycIOBIEHHEIX paboToH
TEILIOBBIX ABHrATENEH U IPeUI0KEHHE YyTH UX PEIICHUS.

VKa3zaH#e rpaHul] TPUMEHHMOCTH 3aKOHOB TEPMOJIHHAMHKH.

VMeHHe BECTH IHAJOr, BBICIYIIABATH MHEHHE  OIIMOHEHTA,
y9acTBOBATh B IUCKYCCHH, OTKPBITO BBIPAXKaTh M OTCTAHBaTh CBOO
TOYKY

3pEHHAL.

Ykazanue y4eOHBIX JUCLUIUIAH, IPH H3Y4EHUH KOTOPBIX HUCIIOJb3YIOT
yueOHbiit MaTepual «OCHOBBI TEPMOJIHHAMUKI)

CpoiicTBa MapoB, KUIKOCTEH, TBEPIBIX TEL.

M3mepeHne BIaXHOCTH BO3yXa.

Pacyer kojM4ecTBa TEILTIOTH, HEOOXOAMMOIO IS OCYLIECTBJICHHS
mporecca nmepexoja BELeCTBA U3 OJHOTO arperaTHOro COCTOSIHHS B
apyroe.

DKCIEPUMEHTAIBHOE HCCITEI0BAHUE TEIIOBBIX CBOHCTB BEIIECTBA.
[IpuBeneHHe IPAMEPOB KAIMWIIAPHEIX ABIEHMH B OBITY, NPHPOAE,
TEXHHUKE.

HcernenoBanne MeXaHHYECKHX CBOMCTB TBepAbIX Teinl. lIpumenenue
(GM3MYECKMX TOHATHH ¥ 3aKOHOB B  y4eDHOM  MaTepuaie
mpodecCHOHATEHOIO XapaKTepa.

Ucnons3oBanre MATepHeTa U MOUCKA HHPOpPMALUK O pazpaboTkax
Y [IPHMEHEHHSIX COBPEMEHHBIX TBEP/IbIX X aMOP(MHBIX MaTEpHAIIOB

3.2neKTpoIuHAMHKA

DJIEKTpOCTATUKA

Berunciaenue c¢ua1 B3aUMOICHCTBUA  TOYEYHBIX  3JEKTPHUYSCKHX
3apsAI0B.

BheuucieHne HanpsXKEHHOCTH 53JIEKTPHYECKOro Iojis OJHOrO |
HeCKOJIbKHX TOUEUHBIX 3JIEKTPUYECKUX 3aPSI0B.

Brrancnenne  mOTEHIMANIa  3JIEKTPHUYECKOro IO  OJHOIO H
HECKOJIBKHX TOYEYHBIX JJIEKTPHYECKHX 3apsaaoB. M3MepeHnue pasHOCTH
MOTEHIIHAJIOB.

M3mepenne  JHepruu JIEKTPHYECKOr0  TOJA 3apsiKEHHOTO
KOHJeHcaTopa.

Berucaeare  SHEPrHMH  JMEKTPUYECKOrO IO  3apsiKEHHOIro
KOHJIeHcaTopa.

Paspabotka j1aHa u BO3MOKHOM CXEMBI JIeHCTBUHI
IKCTIEPUMEHTATTBHOTO ONPEACTICHHS 3JIEKTPOEMKOCTH KOHAEHCaTopa 1
JIURIIEKTPHYECKOH MPOHUIIAEMOCTH BELIECTBA.

[IpoBeneHHe  CpaBHUTEIBHOTO  aHajJW3a  [PaBUTALMOHHOIO H
IEKTPOCTATHYECKOTO MTOICH.

ITocTOSTHHEIA TOK

W3mepenne MOIIHOCTH 3jeKTpHueckoro Toka. Mamepenme DJIC u
BHYTPEHHETO CONPOTUB/IEHUS UCTOUHHKA TOKA.

BeimonHenne pacdeToB cuilbl TOKA U HANPSKEHHUH Ha yyacTKax
AMEKTPUUECKUX LeneH, OObACHEHHE HA IPUMEDE BIICKTPUYECKOH LICTIH
c 1ByMs ucTouHukamMu TokKa (3/IC), B KakoM ciydae HCTOYHMK
SIIEKTPHYECKOH 3HEpTruH padoTaeT B pexHUMe I'eHepaTopa, a B KakoM
— B pexKUMe NOTpeOHTEN .
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OmpezeneHde  TeMIepaTypsl HUTH  Hakaiusauus. Vsmepenue
SIIEKTPAYECKOT0 3aps/ia dJIEKTPOHa.

CHsATHE BOJILTAMIIEPHON XapaKTEPUCTUKHU JUOIA.

[TpoBeeHne CPaBHUTEILHOrO aHAIM3a MOMYIPOBOJAHUKOBBIX AHOII0B
M TPUOJIOB.

Hcnons3osanue VHTepHETA U151 TOMCKAa MHQOPMAITMH O epCIeKTHBAX |
Pa3BUTHSI HOTYTIPOBOIHHKOBOH TEXHUKH. |
VeTaHoBKa IPHYHHHO-CIIEICTBEHHBIX CBA3EH.

MaruutHbele sBIeHHs V3MepeHHe HMHIYKIHM MAarHUTHOTO IIOJA.
Bhruucnenne Ccui, JEHCTBYIOINMX Ha IPOBOJHHK C TOKOM B
MarHUTHOM II0JIE.

Beruucienre cuia, AEHCTBYIOIMX HA  2AEKTPUYECKHH  3apsij,
JBIOKYLIMANCS B MATHUTHOM TI0JI€.

Hccnenosanue SIBJICHUN HIEKTPOMarHuTHOR UHTYKIIHH, |
CaMOMHYKIIHH.

BhUHCIEHHE YSHEPTUH MAarHUTHOT'O MOJIS.

OObsacHeHHe TPUHIINIIA JeHCTBHS 31€KTPOIBUTATENS.

OObiCHEHHE MPUHLUNA JeHCcTBUA TeHepaTopa 3JIeKTPHYECKOro TOKa H
3NEKTPOU3MEPHTENIBHBIX IPHOOpoB. OObACHEHHE NPUHIUITA ACHCTBHUS
Macc-crekTporpada, yCKOpUTeIeH 3apsKeHHBIX YacTHII.

O6bAcCHEHHE POJM MACHHUTHOrO MOJs 3eMIM B JKM3HH pacTEeHUH,
KUBOTHBIX, YETOBEKA.

[IpuBeneHHe NPUMEPOB INPAKTHYCCKOrO TPHMEHEHUS H3YYCHHBIX
SBJICHUH, 3aKOHOB, IPHOOPOB, YCTPOHCTB.

[IpoBeneHnHe CPABHUTEILHOTO aHAIM3A CBOUCTB JIEKTPOCTATHHECKOTO,
MArHHTHOTO ¥ BUXPEBOTO 3/1EKTPUUECKHX MOJIEH.

| OOBACHEHHE HA IPUMEPE MArHUTHBIX ABICHUH, I0YeMY QH3UKY
| MOYKHO pPaccMaTpPHUBATh KaK METAJUCIAILIHHY.

1. Konedanwus

H BOJ/IHbI
Mexanngeckue HccnenoBanue 3aBUCHMOCTHM TIepHofa KonebaHUH MaTeMaTH4ecKoro
Ko;1e0aHus MasTHHMKA OT ero JUTHHBI, MACChl U aMILTHTYbI KOIeOaHuH. '

Hcenenosanue 3aBUCHMOCTH IepHoAa KonebaHuil rpy3a Ha TpPYKHHE
OT €ro Macchl W JKECTKOCTH NpYXKHUHBL. Bbluucienne mnepuoja
Ko/IeOaHuil MaTeMaTHYecKOoro MasiTHHKA 110 H3BECTHOMY 3HAYCHHIO
ero AAuMHblL. BhrumciieHHe nepuoga kosiebaHuil rpysza Ha NpyKHHE 110
H3BECTHHIM 3HAYEHHSIM €0 MacChl U JKECTKOCTH MPYKHHBI.

BripaboTka HaBBIKOB BOCIIPHHUMATb, aHAJIN3UPOBATH,
nepepabaTeIBaTh U NPEIBIBIATE HH(GOpMALMIO B COOTBETCTBHH C
NOCTaBJICHHBIMH 33/1a4aMH.

[TpuBeeHHEe IPHMEPOB aBTOKO/1€0ATEIBHBIX MEXaHHUYECKUX

cuctem. [TpoBenenue kinaccupukanuy Kouedanui.

Vupyrue BotHBI Mi3MepeHne JIMHBI 3BYKOBOM BOJIHBI IO pe3y/IbTraram
HaOIroAeHU#E HHTePPEPEHLHH 3BYKOBBIX BOJIH.

Habmonenne u 00bscHEHUE ABICHHH MHTEephEpeHIIMH U AU PaKIHA
MEXaHHUYECKUX BOJIH.

[pexncrabiaenne obacTell NIPUMEHEHHUS YIbTPa3ByKa M NMEPCIEKTHBEL
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€ro HMCIOJB30BaHWS B pa3IudHbIX 00JacTsX HayKd, TEXHHKH, B
MeTUIHHE.

N310keHne  CyTH  SKOIOTHYECKHX  [poOieM,  CBA3aHHBIX C
BO3JeMCTBHEM 3BYKOBBIX BOJIH HAa OPTAHN3M YEJIOBEKA

DnexrpomaruuTHele | HaGmoaeHHe OCIMIIOrpaMM rapMOHHYECKMX KOIeDaHHH CHITHI
KonebaHus TOKa B IIEIH.
Usmepenue 9/IEKTPOEMKOCTH KOHJIeHcaTopa. W3mepenune
HHAYKTUBHOCTH KaTYIIKH.
HccrenoBanue SIBITCHUSA TEKTPHYECKOTO pe3oHaHca B
[IOCJIEIOBATE/IbHOM LIETIH.
[lpoBemeHne  aHANOTUM  MEXKAY  (HU3MYECKMMH  BEJIMYMHAMH,
| XapaKTepU3yrouMMHu MEXaHHUYECKYIO H 3IEKTPOMArHUTHYIO
KoJeDaTe IbHbIE CHCTEMBI.
PacueT 3HaueHuil CHIBI TOKA W HANIPSYKEHUS Ha JJIeMEHTax LenH
[IEPEMEHHOr0 TOKA.
Hccenenosanue NpHHIATA AeHcTBUs TpaHchopmartopa. Mecnenosanne
IPUHIUIA AeHCTBUS TeHEpaTOpa NEPEMEHHOIO TOKA.
| HcnonszoBanue MaTepHeTa 118 ToMcKa HHGOPMAIIUH O COBPEMEHHBIX
' cnocobax mepesadu 3MeKTPOIHEPTUH
DnekrpomarauTHele | OCyIIECTBIEHHE paguonepesadd U pagvonpuema. HMccnegosanue |
BOJIHBI CBOMCTB  OIEKTPOMArHUTHBIX BOJH €  HOMOIIBIO  MOOMIIBHOIO
reredona.
PasBuTHE IIEHHOCTHOTO OTHOIIEHHS K M3y4aeMbIM Ha ypoKax (U3uKH
00BEKTaM M OCBAHBAEMBIM BHIaM AedTenbHOoCTH. OOBICHEHHE
NPUHLIHUIHAIBHOTO Pa3THYUs IPUPOILI YIIPYTHX U 3IIEKTPOMAarHUTHBIX
BOJMH. M310)KeHHE CYTH 5SKOJIOTHYECKHX TMpobieM, CBs3aHHBIX C
NIEKTPOMArHH THEIMHA KoJIeOaHUsAMHA 1 BOJIHAMH.
OO®bsicHEHHE pONKM BIEKTPOMATHUTHBIX BOJH B COBPEMEHHBIX
uccieqoBaHusIX BeeneHHOH
5. OnTHka

[Ipupona ceeta

[IpumeHeHne Ha IpaKTHKE 3aKOHOB OTPAXKEHUS U TPETOMICHHS

CBETa IIPH pELICHUH 3a/a4.

Onpenenenne CTHEeKTPaIbHBIX IpaHulL] YYBCTBHTEIILHOCTH
4E/I0BEHECKOrO I/1a3d.

VMeHHe CTPOUThL H300paKEHUS IPEIMETOB, JaBaeMble JTHH3aMH.
PacueT paccTOsIHHS OT JTHH3BI 10 H300paKeHHs [TPEaMETA.

PacueT onTuuecKoi CHJTBI IHH3BIL.

Hamepenue GOKYCHOr0 pacCTOSSHHS JTHH3BL

WcnbpiTanne Moienel MUKpPOCKOIIA U TENECKOIa.
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BomnxoBrie cBOHCTBA
CBETa

Habmonenne sBaeHns HHTEPGEPEHITNHA NIEKTPOMATHATHBIX BOTH.
Habmonenwue siBireHns Au@paKkiIiy 37eKTPOMArHUTHBIX BOJIH.
Ha6:monenue aBaeHus MOMSPHU3ALUU YIEKTPOMArHUTHRIX BOJIH.
M3MepeHue [UTHHBI CBETOBOM BOJHEI IO pe3ylibTaTaM HaOIIoAeH s
sBIeHHa uHTepdepenunn. Habmonenne ABieHUs IMPPaKIUH CBETa.
HaGmoeHne SBIEHMS INONAPU3ANAM W ucrepcHu cpeta. Ilomck
pasTMuMil U CXOJACTBa MEXIY IM(PPAKIHOHHBIM M (UCIEPCHOHHBIM
CIIEKTpaMH.

IpuBeaeHre NMPUMEPOB TMOSBICHHUS B MPUPOJE M HCIO/b30BaHUA B
TeXHUKE sBIEHUN wHTepdepeHIun, IUhpaKl|i, NOIIpH3alud H
JMCIIEPCHM  CcBeTa. [lepedncieHHe METOAOB [O3HAHHUS, KOTOPBIC
UCIIONB30BAHBI IIPH U3YUEHUN YKA3aHHBIX ABJIEHUH

6. DieMeHTEl
KBaHTOBOH
bU3HKH

KBanToBas onTHka

Ha0monenue doTosnekTpuyeckoro 3¢dexra. OObACHEHHE 3aKOHOB
CroseroBa Ha OCHOBE KBAHTOBBIX IIPEICTABJIEHHH.

PacueT MakCHMallbHON KHHETHYECKOH YHEPIUH 3JIEKTPOHOB NIPH
dorosnexTpuueckoM 3pdexTe.

Omnpeenenre paboTh! BBIXOJA dIEKTPOHA MO IpadHKy 3aBUCHMOCTH |
MaKCHMAIBHON KHHETHYECKOH 3HEeprdd (POTO3TEKTPOHOB OT YACTOTHI
cBeTa. M3mepenue paboThl BEIX01a J/IEKTPOHA.

[Tepeuncrienne mpUOOPOB YCTAHOBKH, B KOTOPBIX TPUMEHSCTCS
Oe3uHepIMOHHOCTE hoTorddexTa.

O6bsAcHEHHE KOPIIYCKYISPHO-BOIHOBOTO Jyali3Ma CBOHCTB (POTOHOB.
OOBsicHeHMEe pOJHM KBAHTOBOM ONTHKA B DPa3BUTHH COBPEMEHHON
dusuku.

duzuka atoma

HabmoneHne nuHeHyaThIX CIEKTPOB.

PacyeT 4acTOTBHI U JJIMHBI BOJIHEI HCIIYCKAEMOTO CBETA MPH NEpexojie
aToMa BOJ0pPO/Ia U3 OJHOrO CTALMOHAPHOIO COCTOSHUA B JAPYrO€.
O6BsicHEHUE TPOUCXOXKIACHHS JTMHEHUATOTO CIEKTpa aroMa BOJI0PO/1a
U pa3IuyUs THHEeWYaThIX CIIEKTPOB Pa3IM4HbIX I'd30B.

HccnenoBanue THHEHUATOTO CIIEKTPA.

Uccnenoranne npuHLKNa pabOThl JIOMHHECIIEHTHON JIaMIIBL.

' HaGmoenre ¥ 00BACHEHUE NIPUHITUIA ASHCTBHUS JTa3epa.

[IpuBeeHHe IPUMEPOB UCIIOIB30BaHHUS J1a3epa B COBPEMEHHOH

HayKe ¥ TEXHHKE.

Hcnonp3oBanue MHTEpHETA 1T MOMCKA MHPOPMAIIHMH O TIEPCIIEKTHBAX
pUMEHEeHUA j1a3epa

du3uKa aTOMHOIO
saapa

Habmonenue TpekoB anbda-dacTull B kamepe BuibcoHa.
PeructpupoBaHne SACPHBIX H3IYYCHHMH C [OOMOLIBIO CUETYHKA
[efirepa.

PacueT sHEpruu CBA3U aTOMHBIX sIED.

Omnpenenenue 3apsja W MacCcoBOTO YHCIA AaTOMHOTO  f7pa,
BO3HHKAIOIIETO B pe3y/IhTaTe paJH0aKTUBHOTO paclaa.
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Berynciiense 3HEPrHM, OCBOOOXKIAIOMIEHCS IIPH  PajdOAKTHBHOM
pacnaje.

OnpeneneHue MPOIYKTOB AAEPHOH peakuH.

BerauciieHHe YHEPriuu, OCBOOOK JAFOLIEHUCS ITPH ANCPHBIX peaKIHsiX.
[ToHUMaHHE NPEUMYIIECTB W HEJOCTATKOB HCTIONb30BAHHS aTOMHOH
SHEPrHH W MOHU3MPYIOIIHX H3JIYYeHHH B  IIPOMBIIIIEHHOCTH,
MeIUIIuHE.

M3noxenue CYTH SKOJIOTHYECKHX Hp06.1'[€.\d, CBA3aHHBIX C |

OMOJIOrHYECKHM JCHCTBHEM PATHOAKTUBHBIX U3TYUYCHH.

[IpoBenenre knaccHQUKAMK  JIEMEHTApHBIX 9acTUll 10 HX
dusrueckuM XapakTepucTUKaM (Macce, 3apsily, BpPEMEHH KH3HH,
CIIMHY H T. 1.).

[ToHuMaHMe LIEHHOCTEHW HAYYHOTO IO3HAHUS MHpa HE BOOOILIE s
yeloBEUeCTBA B IE€I0M, @ IS KaXI0ro O0OYyYarolerocs IH4YHO,
[IEHHOCTEH OBJIaIeHHS METO10M HAYYHOI'O MO3HAHHUS JUIA JOCTHKEHUA
ycrexa B 1I000M BHJIE IPAKTUYECKOH AeITETEHOCTH

7. DBomonus

Bceenennoi
Crpoenue u Habmogenue 3a 3Be3aMu, JIyHOH 1 nuiaHeTaMH B TEIIECKOII.
pa3BUTHE HabmroeHne COTHEUHBIX MATEH ¢ MOMOIIBIO TEIECKOTa U COTHEYHOTO
Bceenennoit 3KpaHa.

Ucnonr3oBanue VHTepHeTa /Ui MOMCKA H300pakeHHH KOCMHYECKHX
00BeKTOB U HHbOpMaLHK 00 HX 0COOECHHOCTSX.

OO6cyxeHne BO3MOKHBIX CIEHAPHEB JBOMIOLMHA  BceleHHOH.
Ucnons3oBanue MHTEpHETa /1S MOUCKA COBPEMEHHOM HH(OpMAaIuy O
pasBuTHH Bceenenno#l. OmeHka HHPOpPMALMH ¢ [TO3UIIMHA €€ CBOMCTB:
IOCTOBEPHOCTH, 0OBEKTHBHOCTH, ITOJIHOTHI, AKTYaIbHOCTH U T. J.
DBomouus 38e3/. [ unoresa mpoucxokIeHHs COTHEIHOU CUCTEMBI.
Beuncnenue 9HepruM, OCBOOOKIAIOMIEHCS MPH  TEPMOAIEPHBIX
peaKIHsIX.

®opmyHpoBKa IpodIIeM TEPMOSIEPHON JHEPreTHKH.

OObsiCHEHUE BIUSHUS COTHEYHON aKTUBHOCTH Ha 3EM.TIO.

ITonumManue polIH KOCMHWYECKHX PICCI[CI[OB&HHE[, HX Hay4HOIo H
3KOHOMHYECKOT 0 3HAUYEHHUS.

OOcyxkeHue COBPEMEHHBIX THIIOTE3 O IPOUCXOMKIEHHH COTHEYHOM
CHCTEMBI.
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4. YCJIOBUS PEAJIM3AIIMHM YYEFHOM TUCHUILIUHBI

4.1. Tpe6oBaHHs K MUHHMAILHOMY MAaTePHAILHO-TeXHHIECKOMY 00€eCneueHHI0
Peanmsaims yueOHOM ucuMIUIAHLL TpeOyeT Hammuus ydeOHOro KaOuHeTa (DH3UKH:
naboparopuii.

ObopyaoBanHe yi4eOHOTo KabUHETa: IEMOHCTPALIMOHHOE IO pa3/IcIaM.
Texuuyeckue cpencrBa OOYUeHHS: HOYTOYK, NpPOEKTOP, SKpaH, HAOOP AEMOHCTPAIIHOHHBIX
(HIBMOB 1O pa3jenam.

4.2. HudopMaunoHHOe odecniedeHne 00yUeHHs

[lepeueHb peKOMEHAYEMbIX YUeOHBIX H3JaHWH, HHTEPHET-PECYPCOB, IOMOJIHHTEIBHOR
JTUTEPaTyPEI

Pexomenayemas iuTepaTypa

OcHOBHbI€ HCTOYHHKH:

1. ®wuzuka. 10 x1acc. Maxumes I'. 5., ByxoBues B. b. Yuebnux ams obieodpa3oBaTeabHbIX
yapexenuii. basosbiii u npodubHbI ypoBHU. — M.; [Ipocsemenne, 2014, 23 — usi.,

400 c.: uin.- ISBN 978-5-09-021137-6.

2. ®usuxa. 11 knacc. Msxumes ['. f., byxosues b. b., Yapyrun B. M. VYuebuuk mis
oOmeobpazoBaTebHBIX ~ yupexaeHuil. bazoBerii W nmpoduibHbE  ypoBHH. — M.
IIpocsemenue, 2014, 23 — u3x., 400c.: (4) 1. un. — (Knaccuueckuit kype). — ISBN 978-5-09-
022777-3.

3. Kypec dusuxu ¢ npumepamu pemrerus 3agaq: B 21. T.1: yuebuux/ T. W. Tpopumona, A. B.
Qupcos. — M.: KHOPVYC, 2015 — 584c. ISBN 978-5-406-00339-8

4. Kypc ¢usukn ¢ npumepamu pemmenus 3anad: B 21. T.2: yueOnux/ T. W. Tpodumosa, A. B.
®upcos. — M.: KHOPVYC, 2013 — 378 ¢. ISBN 978-5-406-04427-8

5. @wuswmka. 3amaynuk. 10 — 11 knaccel. Peimkesuy A. I1. 17 — e u3., ctepeotu. — M.:

Hpoda, 2013 — 192¢.: w1 — (3agaunuxu «Apodsm). ISBN 5-7107-7052-3

JonoHNHTeIbHBIE HCTOYHHKH:

1. Owusuxa. ITuackuit A.A., I'pakoBckuit ['. FO. VueOHHMK 11 CTYIEHTOB CpeIHEro
npodeccuonanpHOro odopaszosanus. M.: ®POPYM: UHOPA |, 2013 — 560c.: nir.-(Cepus
«IIpodeccronansHoe oOpasosanue») ISBN 5-8199-0043-X (POPYM)

2. Owusuka. 10-11 wracest [LI. Caenko, B. C. Jlanromenkos, O. B. Kopurynosa u ap — M.
[IpocBemenne, 2014 — 160 c. ISBN 978-5-09-022791-9

HurepHer- pecypcesl:

www. booksgid. com (Booxks Gid. Daexkrponnas doubnuorexa).

www. alleng. ru/edu/phys. htm (O6pa3oBaTtensabie pecypesl MaTepuera — duszuka).
https//fiz.1september. ru (yueOHO-MeTOmUYecKas razera « Du3uKay).

www. n-t. ru/nl/fz (Hobenesckue naypeatsl 1o pusuke).

www. nuclphys. sinp. msu. ru (Snepnas ¢usuka B Uutepuere).

www. college. ru/fizika (IToaroroska k EI'3).

www. kvant. mceme. ru (HayqHO-TIONYJISPHBIA (HH3UKO-MAaTEMATHYECKUN Ky PHAT
«KBanHty).

8. www. yos. ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIH KYPHAI I MOJIOJIEKH
«llyTs B HayKy»).
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5. KOHTPOJIb U OLIEHKA PE3YJITATOB OCBOEHUS YYEBHOH
JUCHUTLINHBI

KoHTpoIb M OHEHKAa pe3ylIbTATOB OCBOCHHS Y4eOHOW [AUCHHMILIMHBI OCYIIECTBIIACTCS
npenojasatelieM B IpOIEcce MPOBEIEHUS INPAaKTUYECKUX 3aHATHH H 1abopaTopHbIX padoT,
TECTHPOBAHHMS, @ TAKXKE BHINOJHEHHS OOYHYaIOLIMMHCS MHIMBHAYAIbHBIX 3a8daHHH, [IPOCKTOB,
HCCJIeJOBAaHUH.

PesyabTaThl 00y4eHust ®opMbI H METOABI KOHTPOJIA H
(0cBOEHHBIE YMEHHs, yCBOCHHbIE 3HAHHA) | OIIEHKH pe3y.I1bTaToB 00yYeHHs
.i IK3AMEH.

ChopMHpoBaTh MPEACTABICHHI 0 PO U MecTe (H3UKH
B COBPEMEHHOH HAy4yHOHM KapTHHE MHpa; TMOHUMATh
duszuyeckyro CyIHOCTh HaOM0JaeMbiX BO Bceenennoi
ABICHUH, POJIb (H3UKH B (OPMHUPOBAHUH KpPYyro3opa U
(YHKIIMOHATBPHONH T'PaMOTHOCTH YeIOBEKa I8 PELIEHHUs
MPaKTUYECKUX 3a]1a4;

—BlIAJIETh OCHOBOIIOJIATAIOIIMMH bu3nuecKkuMu
HOHSATHSIMHE, 3aKOHOMEPHOCTAMH, 3aKOHAMH U TEOPUSIMHU;
- YBEpEHHOE UCIIONIb30BaHUE (PU3UYECKOH TEPMHHOIOTHH
U CUMBO.THKH;

— BJaJIeTh OCHOBHBIMH METOJAMM HAyudyHOIO IO3HAHHUA,
UCTIOTh3YEMBIMH B (PU3HKE: HAOMIONECHHUEM, OITMCAHHEM,
U3MEPEHUEM, SKCIIEPUMEHTOM;

— ymeTh 00OpabaTbIBaTh  pe3y/ibTaTbl  H3MEPEHHH,
0OHApYKUBATh 3aBUCUMOCTh

| MEKITY  (U3MYECKUMH  BEIHYMHAMM,  OOBACHSTH
MOJIyYEHHBIE PE3YIbTATHI U

JieNaTh BBIBOJIBI;

— chopMHpOBaTE YMEHUS peraTh GU3HYECKHe 3a1aun;

—  c(OpMHpPOBATH YMEHHS I[PUMEHATH [OTYYECHHBIE
3HAHUS UL OOBACHEHUS  YCIOBHH  IPOTEKaHUs
¢bu3nYecKuX SABICHHH B MNpHpoAe, MpodecCHOHAILHOH
chepe M I8 TIPHHATHUS TIPAKTHUECKUX pELICHHH B
MMOBCEIHEBHOH XH3HHU;

— cpopMHPOBATH COOCTBEHHYIO MO3UIUIO N0 OTHOIIEHUIO
K (usnueckoll MHpOpMaUUH, MOIydaeMol M3 pasHbIX
HCTOYHHUKOB.
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PELIEH3 M5

tia pabouylo mporpaMmmy 0011eo6pazoBaTeALHONH JHCIHINIHHbI
«PuzmKa»
pa3pabOTAHHYIO CTAPIIMM MPENoiaBaTe/ieM KUATII Bal'Y Mouceenoii JI.W.
JU1s ClellHalibHOCTH C[')e)_lHCI"O III)O{IJCCCHDIIELII!»HOI"O (’l()l')tl'SUBElIIHH
TEXHUUECKOTO PO HIIs
13.02.11. « Texnnueckast JKCILTYaTAMs M 00 CITYZRHBAHNC HYIEKTPHYCCROTO 1
ICKTPOMEXAHHUECKOT0 000PY10BAHSD)

Pabouas 1pOrpaMma AHCLHIIKHBL «DH3MKa» ABIAETCA HACTHIO IPOIPAMMLI MOATOTOBKH
CHEHMATHCTOR CPCALIEro 3BEHa B Opralu3aluiax CTIO u cocTasicHa Ha OCHOBE IPUMEPHOT
porpammbl 0611e00pasoBATENIbHOR JIMCIHTIIHHDI «DusuKka» s NpoGecCHOHATILHBIX
OOPA3OBATEIILILIX OPraHi3aLni. pekoMen1oBaHoi DeuepaibibiM FOCYIAPCTREHHLIM
ABTOHOMHBIM yupezacHem «DejepanbHbli HHCTHTYT Pa3BHTHA obpazoBaHus.

Pabouas HPOrpaMma TaHHOH JUCIHITHHEL COICPKHT MACIopT. CTPYKTYPY W CO/ICPIKAHHE.
YCIIOBHSL PCATIU3ALNH, KOHTPOJIb M OLICHKY KayecTBa OCBOCHHS JIHCLLA TN EB «DH3HKD».

B cTpyKTYpe i COMEPKaHnN IPOrPaMMbl YETKO ONPEICIICHbT Pasie/ibl, TEMbL 1 CoJlepiKaHne
yueOHOr0 MaTepHaia, OTPAKEHA OPraHM3alus HTOrOBOTO KOHTPOILA, [MOKa3aHO paclpejlencHne
yueOIBIX MACOB N0 pasjiellaM 1 TeMaM JHCLATIIHHLL

13 nporpamsie saioskelibl Tpedosaius K 6a30BOMY YPOBHIO MPAKTHUCCKOTO oBIAJCHHS
HABBLIKAMM 10 jlatiomy npejaMety. [peanaraemas nporpamMMa BRIOHacT OCHOBHbBIC CBCICHHS H3
BCEEX PA3ACIIOB (PH3HIH. KOTOPLIC PACHIMPAIOT, yrayomsioT 1 0000IAIOT paHee Moy CHIbIC
SHalns W3 Kypea pU3HKNH OCHOBHOM 1Kol Kpome 5Toro, aannas nporpamma [03BOJISET
HO3HAKOMHTE CTYACHTOB C BAKHEHIIMMEY (PH3UHECKUMH TCOPUAMH. HIICAMH HayuHOH KapTHHBI
MHPA M 1OJBECTH UX K BOIKHEHIINM METOJOJOTHUCCKHM 1 MHPOBO33PEHYUECKHM BbIBOIAM.

PaGouasi POrpaMMa KOHKPETH3HPYET COOTBETCTBYIOLIMH 0BpazoBaTellbHbI CTAN@PT € YUCTOM
HEoGXO0AMMBIX TPeGOBaHUI K €8 10CTPOCHHIO, YHHTBIBAET BOSMOKHOCTH METO/IMHECKOTO.
HH(OPMAHONHOTO, TEXHHUECKOIo obecieycHus yueGHOTo MPOIECCa, YPOBCHL HOJATOTOBKH
CTYJICHTOR. OTpaKacT cnetu(puKy odyuenus B JaHHOH 00pa3zoBaTCALHOH OPraHU3dIlH H
PCKOMEIIYETCS TIPH M3YUeHHU (U3HKH.
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