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1. Heau 1 3a1a4u TUCHUILJIMHBI

Heabwo wusyueHuss aucuuiuinHbl «®dusmka» sgBuasercs (GOpMHpPOBAHUE LEIBHOIO
IOpPEICTaBICHUd O (U3MUECKUX 3aKOHAX OKPYXAloIIero MUpa B HMX €IUHCTBE U
B3aMMOCBSI3H Ul PELLIEHUS HAYYHO-TEXHUYECKUX 33]1a4 B TEOPETHUUECKUX U IMPUKIATHBIX
acreKTax; BbIpa0OTKa YMEHHUS AaHAJIU3MPOBATh IIOJIyYEHHBbIE pPE3YyJbTaThl; pa3BUTUE
HAaBBIKOB CAMOCTOSITEJIBHOTO U3Y4YEHMsI JIUTEPATYpPhI 10 (PU3UKE, IPOBEACHUS (PU3MUECKUX
AKCIIEPUMEHTOB U IPEJCTABICHUS UX PE3yIbTaTOB. (POPMUPOBAHNE HEOOXOIUMON OCHOBBI
g Gonee TIyOOKOro M 3(PQPEKTUBHOTO OBIAACHUS TMOCIEIYIOIIUMH TUCIHUIUIMHAMU
OOIIETEXHNYECKOT0 U MPOdECCHOHATBHOIO [IUKJIIOB.

3agayaMu TUCHUIUIMHBL SBISIOTCS: U3YYEHHE OCHOBHBIX (PU3WYECKUX SIBICHUMN;
oBlaficHHe (yHIaMEHTAIbHBIMU TMOHATHSIMH, 3aKOHAMHU U TEOpUAMH (U3MKH, a TaKKe
MeTOJlaMU (PU3UYECKOTO HCCIEIOBAHMS, OBJIAJEHUE METOJAMU DELIECHUS KOHKPETHBIX
3aJa4 W3 pPa3NMyHBIX obOnactedl Qusuky; (GOPMUPOBAHHE HABBIKOB IPOBEICHUS
(U3MYECKOTO IKCIEPUMEHTA, YMEHHUS BBIACIATh KOHKPETHOE (PU3NYECKOE COACPIKAHHE B
NPUKIAJHBIX 33/a4ax y4yeOHOH M NpO(EeCCHOHAIBHON AESITENbHOCTH, YMEHUE KPUTUYHO
OILICHMBATH MOyUYEHHBIC PE3yIbTATHI.

2. Mecro nucuuniannel B cTtpykrype OOII

JucuuninHa oTHOCUTCS K o0s3aTenbHoM yactu biioka 1 «luctuuminunasl (MOILYIH)».
N3ydenne aucUUIUIUHBI TpeOyeT HEeoOXOIWMOW MOATOTOBKM B 007acTH (U3UKU U
MaTeMaTUKM B COOTBETCTBMM C YTBEPKICHHBIMM IPOrpaMMaMH Il CPEAHEro
obpazoBanus. OcCBOCHHE MaHHOW JHCITUILIMHBI SBISIETCS HEOOXOAMMON OCHOBOM JIJIst
NOCIEAYIOIEr0  M3yYeHUs  JUCHMIUIMH, CONPSDKEHHBIX C  MPO(ECcCCHOHAIbHBIMU
CTaHJapTaMH U TPO(UIBLHON HaPaBIEHHOCTBHIO.

[IpuoOperennbie 3HAHMA B paMKax JaHHOW JWCIUIUIMHBI TIOMHUMO  HX
CaMOCTOSITEJIBHOIO 3HAYEHMs SBIAIOTCA OCHOBOM JuId M3ydeHus KypcoB «KBaHTOoBas
MEXaHMKa W KBaHTOBasg XHUMH», «CTpoeHue BemecTBa», «DU3NYECKHE METOMAbI
UCCJIEIOBAHMS» U JPYTHMX JUCUUILIMH, NpodeccHoHaabHas MOATOTOBKA MO KOTOPBIM
MPEANOIaraeT MCIob30BaHUE (PU3MUECKUX 3aKOHOB IMPHU PELICHUHU 33]ay, a TaKkkKe IpH
BBINIOJIHEHUH BBIITYCKHON KBATHU(PUKALIMOHHON pabOTHI.

3. [lnanupyembie pe3y/abTaThl 00y4eHHsI 0 TUCHUIIIINHE

3.1. [lnanupyemble pe3yJibTAThl 00yYeHHs MO JUCIUTIHHE

Kovmnerenuus, 3akpenjieHHas 3a qucuuiuinaoin B OXOII:

OIIK-2. Cnocoben ucnonv3osamv mamemamuuecKkue, pusuveckue, puzuko-
Xumuyeckue, Xumuyeckue Memoovl O34 peuwieHus 3a0ay npogheccuonaIbHoll
oesamenbHOCmu.

NHaukaTopbl KOMIETEHIUH, 3aKpenJIéHHbIe 3a aucuuniannoii B OXOII:

NOIIK-2.1. Hcnonvsyem 6azo8vle 3HanUs 8 00IACMU MAMEMAMUKY U DUIUKU NPU
NIIAHUPOBAHUU PAOOM XUMUYECKOU HANPABIEeHHOCMU.

3HaTh:

31. OcHOBHblE (QU3NYECKHUE SIBJIICHUS M OCHOBHBIC 3aKOHBI (DU3MKU; TPAHUIIBI UX
MIPUMEHUMOCTH, IPUMEHEHHUE 3aKOHOB B BAXKHENIINX MPAKTUYECKUX MPUIIOKEHUSX.
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32. OCHOBHBIE METO/IbI TUIAHUPOBAHUA U OOPAOOTKHU pe3yIbTaTOB IKCIIEPUMEHTOB.

33. Ha3naueHue W NpUHUUINBI JAEUCTBUSA BaXHEUIIUX (PU3NUYECKHUX MPHOOPOB,
OCHOBHBIE IKCIIEPUMEHTAIIbHBIE METO/Ibl U3MEPEHUS (PU3NUECKUX BEJINYMH.

Ymern:

V1. IlpumeHsTh 3aKOHbl (U3MKM M METOAbl PEIICHHS OCHOBHBIX THIIOB
(¢u3NUYEeCKUX 3a/1a4 B Pa3JINYHBIX IPAKTUYECKUX CUTYALHSX.

Y2. Paborate ¢ mnpubGopamu u 0O0OpYyAOBaHUEM COBPEMEHHOM (PU3MUYECKOU
1abopaTopuu.

3.2. TexHosioruu, odecnedynBawiue (popMupoBaHUe KOMIIETEHIUIA
[IpoBeneHue IEKIIMOHHBIX, TAOOPATOPHBIX U MPAKTUYECKUX 3aHITHH.

4. TpynoeMKOCTh JMCHUILJIMHBI M BUbI Y4e0HOU padoThI.

Tabnuua 1. Pacnpenenenue Tpya0€MKOCTH TUCIUTUIMHBI 110 BUJIaM y4eOHOM paOOThI

Bup yueOHoi1 paboThI 3a4eTHBIX AKageMH4eCcKHX
eINHUI 4acoB
OO6m1ast TPy I0EMKOCTh JUCIUIUIUHBI 8 288
AyauTopHbIe 3aHATHA (BCero) 150
B ToMm unce:
Jlexuuu 60
[Tpaktrueckue 3anstus (I13) 30
JlaGoparopubie paboTsl (JIP) 60
CamocrosiTesibHasi padoTa (Bcero) 66+72 (9K3)
B Tom uucae:
Kypcosas padota HE
IpeyCMOTPEHA
KypcoBoy mpoexT HE PEAYCMOTPEH
PacuetHo-rpaduueckue padboTh HE
IpeTyCMOTPEHbI

Jpyrue Buabl CaMOCTOSITEIbHON PabOThI:
- MMOJIFOTOBKA K 3aIIUTE JTA0OpaTOPHBIX padoT 30
- IOITOTOBKA K MPAKTUYECKUM paboTaM 16
Tekymuii KOHTPOJIb YCIIEBAEMOCTH U 10
IPOMEKYTOUYHas arrecTanus (3a4er)
KOHTpOIb TEKYIIMN U IPOMEKYTOUHBIN 10+72 (3k3)
(0aIbHO-PEHTHHTOBBIM, HK3aMEH)
[IpakTrueckas moAroToBKa Mpy peain3aluu 0
JTVCHUTUIMHBI (BCETO)

5. CTpykTypa u coaepKaHMe JMCUMILINHBI.




Crpykrypa U COJEpXKaHHUE AUCIUIUIMHBI TOCTPOCHBI MO MOJAYJIbHO-OJIOYHOMY
npuHOuIy. Ilog MoayneM IUCHUILIMHBI [IOHUMAETCA YKPYIHEHHAs JOTUKO-TIOHSATUWHAsS
Tema, XapaKTEPU3YIOLIAsICs OOILIIHOCTHIO VCII0JIb30BAHHOIO IIOHATUNHO-
TEPMHUHOJIOTMYECKOTO aIrapara.

5.1. CTtpykTypa JUCHMILIAHBI.
Tabnuua 2. Moaynu AUCIUTUTHHBIL, TPYJAO0EMKOCTh B 4acax U BUbI Y4eOHOU pabOTHI.

Ne| HaumeHoBaHue Tpya-tb |Jlekuuu IlpakTuy., Jlao. Cam.
MOJTYJIsI 4achl 3aHATHS | padoThl padora
1 cemecTp
1 | Mexanuka 51 10 8 10 11+12(7k3)
2 | MonekynspHas ¢pu3uka u 36 8 2 8 8+10(7k3)
TEPMOIMHAMHUKA
3 | DneKTpu4ecTRBo, 57 12 3) 12 14+14(3x3)
MarHEeTH3M,
AIEKTPOMATrHUTHBIC
KoseOaHus
Bcero Ha 1 cemectp 144 30 15 30 33+36(7k3)
2 cemecTp
4 | BomHOBas ONTHKA 34 8 2 8 8+8(9K3)
5 | KBanToBas onruka 44 9 5 8 10+12(7k3)
6 | ATomHas pusnka u 41 9 6 6 10+10(7k3)
KBaHTOBAsl MEXaHUKA
7 | SlnepHas ¢usuka u 25 4 2 8 5+6(7K3)
¢du3nKa TBEpAOro Tena
Bcero na 2 cemectp 144 30 15 30 33+36(9K3)
Bcero Ha TuCHMIUIMHY 288 60 30 60 66+72(9k3)

5.2. Conep:kaHue TMCUMUIIINHBI.

MOAVYJIb 1. <MEXAHUKA»
KunemaTnka maTepraqbHON TOYKU: CUCTEMA OTCYETA, PAJANYC-BEKTOP, TPACKTOPHSI,
nepemMenieHue, MmyTh, CKOPOCTh, HOPMAJIBHOE M TAHTCHIIMAILHOE YCKOPEHUE; YPABHCHHUS
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nexeHus. [IpoctpanctBo u Bpemsi B MexaHuke HprotoHa. CUcTeMbl KOOpPAMHAT U HX
npeoOpazoBanusa. Dusznyeckuii CMbBICI TPOU3BOAHOW W HMHTerpana. JluHamuka
MaTEepUaJIbHOW TOYKHU: 3akoHbl HblOTOHA, uUMIyJIbC, paboTa, KUHETUYECKas U
MMOTEHIHAJIbHASL DHEPIUs, 3aKOHbl COXPAHEHUsS HUMITYJIbCA U DHEPTUH; MOTECHUHUAJIBHBIC
KpuBble. CBA3b MEXKIY CHJIOM M MNOTEHUHAIBHOM JHEprueid. ['paaueHT cKaasipHOU
¢byukiuu. CTOJKHOBEHUS Tell. AOCOJIOTHO YIpyroe CrojkHoBeHue. KuHemaruka
BpAIllaTEJIbHOTO JIBM>KEHUSI TBEPJOTO TEJa: yroji MOBOPOTA, YIioBas CKOPOCTbh, YTIIOBOE
YCKOPEHHE; CBSI3b MEXIY VYIIOBBIMU M JIMHEHHBIMU XapaKTePUCTHUKAMH JIBUKEHUS.
JluHaMuyKa BpalllaTEIbHOIO JBHXKEHHUS: MOMEHT CHJIbl, MOMEHT HWHEpIHH, TeopemMa
[IteitHepa, MOMEHT HWMIYJbCa, KHUHETUYECKAash SHEPrys BpalaTEIbHOIO JBHKCHMUS;
OCHOBHOW 3aKOH JWHAMHUKHM BpallaTelbHOro aBMkeHus. CBOOOJHBIE HE3aTyXarollue
Konebanus. AMmuintyaa, $asza, yactora u nepuo kojaedbanuii. [Ipumepsl KojaedaTeTbHBIX
JIBYDKEHUW  pa3auvHOM  (DU3MYECKON MpUpOAbl. 3aTyxXarollue UM BBIHYXKJCHHBIC
KojebanusiMexaHndeckue BOJHBL. J[JIMHA BOJHBI, BOJHOBOE YHCIO, (ha30Basi CKOPOCTb.
VYpaBuenue BoaHbI CTOSTYME BOJIHBI.

MOAVYJIb 2. <MOJIEKYJ/ISAPHASA ®U3UKA U TEPMOANHAMUKA)>

MonexkyJIapHO-KUHETUYECKUA M TEPMOJMHAMUYECKUM IMOAXOABI K HCCIIEIOBAHUIO
CBOJCTB BEILIECTBA, UX Pa3IM4Ue U B3aUMOCB:3b. MneanbHblil ra3. [lapameTpsl cocTOAHMS.
VYpaBHeHue cocrosiHusA. OCHOBHOE YpPAaBHEHHME MOJIEKYJSIPHO-KMHETUYECKON TEOPHH.
Crenenu cBoOOBI M CpEAHSS KUHETUUECKAs SJHEPTHsI MOJIEKYJ. D((PEKTUBHBINA JUaMETP U
cpenHsisi AnuHa cBoOoHOro mpobera. CBsA3b TEIVIOEMKOCTH HICAIBHOTO raza C YUCIOM
cTenener cBoOopl Mosekys. Pacnpenenenus Makcsemna. Pacnipenenenue bonbiiMana u
O6apomerpudeckass ¢Gopmyna. BwiBon pacnpenenennii MakcBemia u bonmbiiMana u3
YCIIOBUSI paBHOBECHOTO XapakTepa JBIKeHUs: Mojekys. Haubonee BeposiTHas, cpenHss u
CpeAHEKBaJpaTU4YHas CKOpocTh. IlepBoe Hayaso TEPMOAMHAMUKM B  Pa3IUYHBIX
u3orporeccax. Bropoe Hayano TepMOAMHAMUKH. OHTponus. KHHETHYeCKHe SIBIICHHUSA:
b dy3us, TEIIONPOBOJHOCTb, BHYTPEHHEE TPEHHE.

MOAVYJb 3. «QJEKTPHUUYECTBO U MATHETHU3M, 2JIEKTPOMAT'HUTHBIE
KOJIEBAHUSI»

B3aumopenicTBue 3apsgoB. DJIEKTPOCTATHYECKOE IMOJI€ M €r0 XapaKTEPUCTUKU:
HaMnpsHKEHHOCTh, oTeHual. Teopema ["aycca. DnekTpuyeckoe mnoJie aumnods. Jumnoas Bo
BHEIIHEM »3JekTpuyeckoM mnose. [lomspuzamusa ausnekTpukoB. OpUEHTAIMOHHBIA U
neOopMallMOHHBIM MEXaHW3MBI TOJSpU3ali. BeKTOp 3JIEKTpUYECKOro CMEIIeHUs
(37eKTpUYEeCKOn WUHTYKIIH). Jlusnextpuueckas MIPOHUIIAEMOCTb BEILIECTBA.
DJEKTPUYECKOE TMOJI€ B OJHOPOJHOM JAUAJIEKTpUKE. JIUMOJIBHBII MOMEHT CHUCTEMBbI
3apsiIoB. BekTop mosspusanuu JUAJIeKTPUKa U €r0 CBSI3h ¢ OOBEMHOM M IMTOBEPXHOCTHOM
TJIOTHOCTBIO CBSI3aHHBIX 3apsIOB. BEKTOP 3JIEKTPUUECKOrO0 CMEIIEHHS (DJICKTPUUECKOM
UHIOYKIUK). [usnekTpuyueckass BOCIPUUMYUBOCTh M JUAJIEKTPUUYECKAsh MPOHHUIIAEMOCTb.
IIpoBOHUKK B 3JIEKTpUUYECKOM I1oJie. PaBHOBecue 3apsijoB B IpoBojHUKE. OCHOBHas
3a/1a4a SJEKTPOCTATUKU MPOBOAHUKOB. DKBUIIOTCHIIMAIbHBIE TMOBEPXHOCTU U CHUJIOBBIC
JIMHUM 3JIEKTPOCTATUYECKOTO MOJI MEXKY MPOBOJHUKAMU. DJIEKTPOCTATUUECKAS 3aIlUTA.
EMKOCT, TIPOBOAHUKOB U KOHJICHCATOPOB. OHEPIHs 3apsHKEHHOTO KOHJEHCATopa.
DIeKTpoeMKOCTh. KoHAEHCATOPBI. DHEPrUsl 3JIEKTPUUECKOTO MOJISl. DIEKTPUUYECKUI TOK:
CUJia TOKa, MIOTHOCTh Toka, DJIC, Hanpsbkenue. 3akoH OMa i ydacTka Lenud, JJs
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3aMKHyTOM 1iend, B quddepennuansuoit hopme. 3akon Jxoymns-Jlenma. Bzaumonelicteue
IPOBOJHUKOB C TOKOM. MAarHuTHOE MOJIE M €ro XapaKTepUCTHKU: HAIPSKEHHOCTh U
MarHuTHas uWHAyKOus. 3akoH bwuo-Casapa-Jlammaca. Cuia JlopeHna, cuna Ammepa.
JIBUKeHue 3apsKeHHBIX YaCTUIL B AJIEKTPUUECKUX M MarHUTHBIX Nossix. D dext Xomna u
ero npuMeHenue. TeopeMa O HUPKYJISUUU (3aKOH IMOJHOrO TOKa). MarHutHoe mosie B
BEILIECTBE; BEKTOP HAMAarHWYEHHOCTH U €r0 CBS3b C IUIOTHOCTHIO MOJEKYJISPHBIX TOKOB.
MarnutHass BOCIPUMMYHMBOCTh M MAarHuTHas TMpoHUIlaeMocTh. Jlua-, mapa- wu
dbeppoMaraeTuk. MarHUTHBIA MOTOK. DJEKTpOMAarHuTHas WHAYKIus. CaMOWHIYKIIHS.
NuaykTuBHOCTh. BKITFOUEHHE M OTKIIFOYEHHE KATYIIKA OT MCTOYHUKA IMMOCTOSHHOM 3JIC.
OHeprusi  MarHUTHOTO  MOJS.  ODJEKTPOMAarHuTHhIe  KoneOanusi.  B3ammocBs3b
ANEKTPUYECKOTO U MarHUTHOTO nosiel. Cucrema ypaBHeHUI MakcBesuia B HHTErpallbHOU
dbopme 1 PU3NUECKUIA CMBICIT BXOJISAIIUX B HEE YPaBHEHUN. DIEKTPOMArHUTHBIC BOJTHBI.

MOAVYJIb 4. «BOJTHOBASA OIITUKA»

CBeT Kak 3JeKTpOMarHuTHas BojHAa. CBETOBOM BEKTOP. 3aKOHBI I€OMETPUYECKOU
ontuku. HHreppepeHuuss cBeta U crnocoObl ee  HaOmoneHus. lIpumeHeHue
uHTepdepenun:  koibla  HplooTOHa, MpoOCBETIIEHWE  ONTHKU, HHTEPPEPOMETP
Maiikenscona. dudpaknus Ppenens u Dpaynrodepa. [lpunuun Iroiirenca-dpeners.
Meron 30 ®penens. AMmdTyaHble ¥ (pa3oBble 30HHBIE IUIACTUHKU DpeHens.
Hudpakuus @peHenst Ha KpyrjioM OTBEpCTUM U KpyriaoMm jaucke. Judpakuus
Opaynrodpepa Ha menu. JudpakiuoHHas pemerka Kak CIEKTpaJbHbIA TpHOOp.
Pazpemaromas cnoco6HoCTh AudpakinonHoi pemerku. [lomsipuzarus ceera. [lomydenne
Y aHAJIM3 JIMHEMHO-TIOJIIPU30BAHHOIO CBETAa. bprocTepoBckoe oTpaxkeHue. Jlucnepcus u
IIOIJIOLIICHUE CBETA.

MOAYJb 5. <KBAHTOBAS OIITUKA»

TennoBoe u3nydeHne. XapakKTePUCTUKU U3TYyUYCHUS U CBSI3b MEXKYy HUMHU. 3aKOHBI
Kupxroda, Buna, Credana-bonsiimana. ['mnoresa u ¢opmyna Ilmanka. dotorddexr.
VYpaBaenue DiiHmreiHa. 3akoHbl pororddekra. [Ipumenenue dororddexra. JlaBieHue
ceera. Dpdext Komnrona. @otonsl. Jlyanusm cpera.

MOAVYJIb 6. kKATOMHAS ®PU3UKA U KBAHTOBAS MEXAHUKA»

Crpoenue aroma. OnbiT Pezepdopnaa. [loctynarsl bopa. CnekTp u3iaydeHus aToma
Bojoposa. dopmyna banemepa. Buabl ciekTpoB, ciocoObl ux mnoiydenus. [IpumeHenue
CIIEKTPOB. JJEMEHThl KBAaHTOBOM MEXaHUKHU: runore3a Jle-bpoinsa, cooTHolIeHue
HEOIpeIeICHHOCTEH, BOJIHOBasS (PYHKIUS, €€ CTaTUCTUYECKUM CMBICI W YCJIOBUS,
KOTOPBIM OHa JIOJKHA YJIOBJIETBOPATH, ypaBHeHUe lllpenuHrepa, KBaHTOBas 4acTUIA B
OJIHOMEpHOW moTeHuuanbHOW siMe. KBanToBble uuncna. [lpunmun Ilaynu. 3actpoiika
AIIEKTPOHHBIX 000JI0YE€K MHOTO3JICKTPOHHBIX aTOMOB.

MOAVYJIb 7. «<xAJEPHASA ®U3NUKA U PUSUKA TBEPJIOI'O TEJIA»
JIBM>KEHUE AIEKTPOHOB B MEPUOAMYECKOM Mojie KpucTtawia. CTpyKTypa 30H B MeTajiax,
MOJIyITPOBOJIHUKAX ©  amdNiekTpukax. [IpoBomummocts wmetamnoB. CoOCTBeHHas W
MIpUMECHAasi TPOBOJAMMOCTE MOJIYTIPOBOAHUKOB. YpOBeHb DEPMU B YUCTHIX U MPUMECHBIX
MOJYNIPOBOJHUKAX. TeMIeparypHas 3aBUCHMOCTb ITPOBOJAUMOCTH IOJYIPOBOJIHHUKOB.
@OTONPOBOAMMOCTD MOJYIPOBOAHUKOB. KOHTAaKTHBIE SIBIEHUA B OJIYNIPOBOAHUKAX. P-N -
nepexon. PacrnpeneneHue 37I€KTpOHOB M ABIPOK B P-N - mepexoae. TOK OCHOBHBIX U
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HEOCHOBHBIX HOCHUTEIIEN uepe3 p-N - mepexon. Bosbrammepnas xapakTepuctuka p-n -
nepexona. Beimpsmustomue cBoiicTBa p-N - nepexona. CoctaB aTOMHOIO siapa. AnepHbie
CWIbl. DHeprus CBSI3M  sApa. OJHepretuyeckuit 3¢pQGeKkT SAepHOW  peakilui.
PannoaktuBHOCTh: anb(da- U Oera-pacnaabl. SIaepHbIe peakluuMd U MX SHEPreTUYECKHM
addekr. Jlenenne saep. Cunres saep. OyHaaMeHTaIbHbIE B3aUMOEHCTBUS U OCHOBHBIC
KJIACCHI DJIEMEHTAPHBIX YacTUL. YacTHUIbl U aHTUYACTULBI. JIeNTOHBI U anpoHbl. KBapku.

5.3. JlaGopaTopHbIe padoThI
Tabnuma 3. JlaboparopHbsie pabOTHI U UX TPYTOEMKOCTh

IMopsinkoBbIi HOMEP MOTYJIS.
Iesan abopaTopHbIX padoT

HaunmeHnoBanme
JIa00paTOPHBIX padoT

Tpya-Tb
B yacax

1

2

3

Moayas 1

Leab: 3HAKOMCTBO C MOTPEUIHOCTSIMH HM3MEPEHHS,
MOJTYYCHHUSI HABBIKOB OILIEHKH CIydailHOW W TIPHOOPHOM
MOTPEUIHOCTH, JOBEPUTEILHOTO UHTEPBAJIA N3MEPEHUH,
3allMCH  OKOHYATEJIBHOTO  pe3yjibTaTa  U3MEpeHUil
BEJIMYMH, TPapUUECKOro MpPEACTaBICHUS PE3yIbTaToB
M3MEPEHHS U ompeaesieHne KodhOUIMEHTOB JTHHEHHON
3aBUCUMOCTH TO TpapuKy M METOJOM HAMMEHbIINX
KBaJIpaToB, MpPAaKTUYECKOe  U3yYEHHE  3aKOHOB
IBIDKEHUSI Tela B BA3KOW cpeae M 3aKOHOB
BpalllaTeIbHOrO JBUKCHUS TBEPAOTO Tena,
SKCHEpUMEHTAIbHOE  ompejaeneHue  koddduimenrta
BA3KOCTH JKMJIKOCTM M MOMEHTa WHEpLUHUH Tena,
U3yuyeHHe  CBOOOJHBIX  KoOJeOaHUH  MPY>KUHHOTO
MasTHHKA, oOmpeAcsieHne Kodhduimenta KeCTKOCTH
IPY>XUHBI U K03 umenTa conpoTHBICHHUS CPeJIbl,

1. M3ydenue morpeniHoc-
Tel H3MEpEeHusi yCKope-
HHUS CBOOOIHOIO IajcHUS
C TMOMOIIBI0 MaTeMaTu-
YECKOI'0 MassTHUKA

2. W3ydenue
BpaIaTeIbHOro
ABWKCHHUSA Ha MAasiTHUKE
O06epOeka

3aKOHOB

Monyas 2

Heab: n3yueHue SBICHUS BHYTPEHHETO TPEHUS B rasax,
AKCIICPUMEHTAIBHOE  ompejaesieHne  Kod(uimuenTa
BSI3KOCTH BO3/lyXa, MPAKTHYECKOE H3yYCHHE IEPBOTO
Hayajia TePMOJMHAMUKH U TpapUUYECKUX 3aBHCHUMOCTEH
XapaKTePUCTUK ra3os, IKCIIEPUMEHTATBLHOE
olpezieNieHUE MoKa3aTesns aanadaThl A1 BO3TyXa.

1. Omnpenenenne OTHO-
IIEHUS  TEIIOSMKOCTEH
raza MeTOIOM aguadaTu-
YECKOTO PaCIIMPEHHUS.

2. Omnpenenenne kodhdu-
[IMEHTa BSI3KOCTHU
BO3/1yXa.

Moayas 3

Heab: mnomydenwe rpa@uueckoro MpencTaBICHUS
pe3yabTaTOB HM3MEpEHUs] M omnpenencHue Kodpuim-
€HTOB  JIMHEHHOW  3aBHCUMOCTH TI0  TpaduKy,
3HaKOMCTBO C NMPOCTEHITMMHU NEKTPHUECKUMH CXEMaMHU
1 3JICKTPOU3MEPUTENHHBIMH MPUOOPAMH, IPUOOPETCHHE
HAaBBIKOB cOopkH AIIEKTPUUYECKUX IeTIeH,
SKCIIEpUMEHTabHasl TMpoBepka 3akoHa Oma, Haxox-
JICHHe TOYEK 3a/JlaHHOrO TOTEHIMaja, MOCTPOCHUE
HKBHUIOTEHIMAIbHBIX U CUJIOBBIX JUHUI

1. UccnenoBanue dIIEKT-
POCTaTUYECKOTO TOJIS

2. OnpeneneHue ropu3oH-
TaJIbHOM  COCTaBIISIONICH
MarHUTHOTIO MOJI 3eMJTH

3. OmpeneneHue ynuemnb-
HOTO 3apsifa JIIEKTPOHA
METOJOM MarHuTHOU ¢o-
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AJIEKTPOCTATUYECKOTO TIOJIS, PacYeT €ro XapaKTePUCTHK,
MPAKTUYECKOE U3YUCHHE MArHUTHOTO IOJII KPYrOBOTO

KYCHUPOBKH

TOKa u MpUHIIANA CyNEepHO3ULINU TIOJICH,
AKCIEPUMEHTAILHOE  ONPENEICHUE TOPU30HTAIBHOU
COCTABIISIIOIIEH MATrHUTHOTO IIOJS 3eMIIM, CHSITHE

OCHOBHOW  KpHMBOM  HAaMarHMYMBaHUSA M  METIH
rucTepesuca (QpeppoMarHeTHka, HSKCIEPUMEHTAIHHOE
onpeJieleHUe yIeIbHOT0 3apsijia 3JIEKTPOHa

1 2

Monayasb 4

Ieab: nolydyeHUE HABBIKOB OLICHKH CIIy4allHOU U IIpH-
OOpHOM MOTPEIIHOCTH, TOBEPUTEIHLHOTO UHTEpBAIa H3-
MEpEeHUH, 3aMch OKOHYATEeIHLHOTO Pe3ylbTaTa hu3Mepe-
HUW BEJIWYWH, HAONIOJCHHE HHTEP(PEPEHIMOHHBIX W
TUQGPAKIIMOHHBIX KapTUH OT Pa3IMYHBIX HCTOYHUKOB,
SKCIIEPUMEHTAJILHOE  OINpEAeNeHUEe JUIMHBI  BOJIHBI
Ja3€pHOT0 M3IYYEHUs, IIMPUHBI IIEIA M MOCTOSHHOM
T (PAKIIMOHHON PEIIETKH

1. urepdepenuns crera.
Omneit FOHra

2. N3yuenue qudpakuuu
CBETa Ha OQUHOYHOU
e U AUPPaKITUOHHON
pereTke

Moayas 5

Hean: mocTtpoeHne m 00pabOTKa IKCIIEPUMEHTATBHBIX
rpadMuecKux  3aBUCUMOCTEH,  O3HAaKOMJIGHHE  C
NPUHLIMIIOM  JEUCTBUA  SPKOCTHOTO  IHPOMETPA,
IIPAKTUYECKOE M3MEPEHUE SPKOCTHOM TeMIepaTyphl
HarpeToro Teia, npuMeHeHHe 3akoHa Kupxroda u
¢dopmynbl  Ilmanka i ompeneneHus: HMCTUHHOM
TEMIIEpPATyphl, IKCIEPUMEHTaJbHasl IMPOBEpPKa 3aKOHA
Credana-bonbiiMana, MpaKTHUECKOE U3yYCHHE 3aKOHOB
dboTorddekra, CHATHE BAX BaKyyMHOT'O
¢dorodneMeHTa, AKCIEPUMEHTAIBHOE  OINpE/CICHUE
JUTMHBI BOJIHBI U3TTy4eHUs], paObOThl BBIXOJA 3JIEKTPOHOB
1 KpacHoi rpanuibl potorddexra

1. 3yuyenue 3aK0HOB
TCIIJIOBOI'O U3JIYy4YCHUA C
MTOMOIIIBIO SIPKOCTHOTO
UpoOMeTpa

2. ®otorddext

Monayasb 6

Heab: monydyeHre HABHIKOB TpaUuecKoro IMpe/icTaB-
JIEHUS Pe3yJbTaTOB HM3MEPEHMs, O3HAKOMIIEHHE C
YCTPOMCTBOM U TPHHIMIIOM pPabOTHl CHEKTPOCKOIIA,
rpayrdpoBKa CHEKTPOCKOIa, HAOMIOIeHUE JTMHEHYaThIX
CIIEKTPOB HCITYCKaHHS C MOMOIIBIO CIIEKTPOCKOIA U IO
dbortorpadusaM, aHaIM3 CHEKTpa M3IYUYCHHs aroMma
BOJIOpPOJIa Ha OCHOBE Teopuu bopa, u3ydeHuwe pabOTHI
reJIMii-HeOHOBOTO W TMOJYIPOBOJHHUKOBOIO  Jia3epa,
AKCIIEPUMEHTATLHOE OMPEICNIEHUE eT0 XapaKTEPUCTUK

1. 3ydyeHne onTHuUECKUX
CIEKTPOB  MCITyCKaHUSI.
AtoM Bogopoza

Monayas 7

Lesab: moONydYeHHWE HABBIKOB TpaHUuEecKoro TMpea-
CTaBJICHMUs pE3yJbTaTOB H3MEPEHUS U OIpeleeHue
KO3 PHUIHUEHTOB TUHEWHOW 3aBUCUMOCTH 10 TpaduKy u

METOJAOM HAMMEHBIIMX KBaJgpaToB, IPAKTHYECKOE
U3Yy4YEHUE TEeMIIEpaTypHOI 3aBHCHUMOCTH
MTOJIYIIPOBOJIHUKA, 3KCIEPUMEHTAIBHOE OIPEACIICHHUE

SHEPruM aKTHUBALMU IOJYIPOBOJHHKA, U3yUYEHUE KOH-
TaKTHBIX SIBJIEHUH B IOJIyIIPOBOJHUKAX, CHATUE BOJIBT-
aMIIEpHON XapakTepUCTUKH P-N Tepexoja, MpakThde-
CKO€ O3HAKOMJIEHHE C METOJIaMH PETrUCTpaliy pajuo-

1. Onpenenenue 3Heprun
aKTUBALUU TOJIYPOBOJI-
HUKA

2. Cusatue BAX mnony-
MIPOBOHUKOBOTO TUO/1A
3. PammoaxkTuBHOCTE.
[Mornomenue P-uzmyde-
HUS B BO3JyXe
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aKTHBHOTO W3JIy4EHUS, IKCIIEPUMEHTAIBHOE OIpesielie-
HUE JIMHEHHOTro KOod3(QHIMEHTa MOTJouieHus B-u3iy-

YCHU B BO3AYXE U aKTUBHOCTH ITpeIiapara

5.4. TlpakTHyecKue 3aHSATHA.
Tabnuna 4. TemaTtnka NPaKTUYECKUX 3aHATUN U UX TPYJAOEMKOCTh

Monayu.
e npakTHYeCKUX 3aHATHI

IIpumepHasi TeMaTHKA
NPAKTHYECKUX 3aHATHH

Tpya-Tb
B yacax

1

2

3

Moayas 1

Heasb: mnpuoOpeTeHHE HABHIKOB ONpEACICHUS
XapaKTEPUCTUK JBVKCHHS MaTepUAIbHON TOYKH
[0 YpaBHEHUSM €€ JBW)KCHMS, IPUMEHEHUs
3aKOHOB HbIOTOHA, cOXpaHEHMs HMIyIbCa U
DHEPIUM K PpELICHHUIO IPAaKTUYECKUX 3ajad,
ONpECICHUsI YIJIOBOM CKOPOCTH U YIJIOBOIO
YCKOPEHHsI IIpU  BpAILATEIbHOM  JIBUJKCHUH
TBEPAOIO TeJa, HAXOKICHUS MOMEHTa MHEPLHUH
¢ ucnons3oBanueM  teopemsl  [llTeinHepa,
ONpEeNieIeHusT MOMEHTOB  CHUJ, padoThl U
KMHETUYECKOM JHEPruM IIpd  BpalaTEIbHOM
JBUKCHHH, OlIpeeICHUs XapaKTEPUCTHK
COOCTBEHHBIX M 3aTYXaIOUMX MEXaHHMYECKUX
KoJIeOaHNH, NPUMEHEHMs 3aKOHA COXpPaHEHHUs
HHEPTUU B KOJIeOATEIILHOM IPOIIecce

Kunematuka u
MaTepUAIbHON TOYKHU

TUHAMHUKA

3aKOHBI COXPAaHEHUs UMITYJIbCa U
SHEPIuu

Kunemaruka u nuHaMuka
BpaIaTeIbHOTO JIBHXKCHHS

MexaHudecKkue KojIeOaHus u
BOJIHBI

Monayasb 2

Heab: mnpuoOpeTeHWE HABBIKOB OMPECIICHUS
nmapamMeTpoB COCTOSIHHSI HJICaJbHOTO Taza ¢
MOMOIIbI0  Ta30BBIX  3aKOHOB, IOCTPOCHUS
rpa¢uKoB TUIS pa3IUYHBIX MPOIIECCOB,
NPUMEHEHUsST TEpPBOTO M  BTOPOro  Hayall
TEPMOJIMHAMUKH VIS PA3JIMYHBIX MPOIIECCOB.

IlepBoe 1 BTOpOE HaYaIO
TCPMOAUHAMUKHU. 9HTpOHI/I$I

Monyas 3

Heab: mpuobOpereHue
HaNPsSKEHHOCTH U [IOTEHLIMAajIa
JNEKTPOCTATHYECKOTO OJIA, IIPUMCHECHHUS
IPUHLNINA CYNEPIO3UIUHA TOJIE U TEOpeEMBI
['aycca, pacuera HampsHKEHHOCTM MAarHUTHOIO
NOJII M BEKTOpA MAarHUTHOW WHAYKLUUU JJIs
MarHMTHBIX ITOJIEH, CO31aBAEMBIX IIPOBOJHUKAMU
pa3nuyHoOi (OpMBI, pacuera CHUJl, NEHCTBYIOMIUX
Ha 3apsHKEHHBIE YaCTULBI B JJIEKTPUYECKOM U
MarHMUTHOM TIOJISIX, XAapaKTEPUCTHUK JBHIKEHUS

HaBBIKOB pacucra

DJIEKTPOCTATHKA

MarunutHoe nosue.3akoHbl AMiiepa
u buo-CaBapa-Jlamnaca.
JIBr>KeHUE 3apsKEHHBIX YaCTHUIL B
JNEKTPUYECKOM U MarHUTHOM
MOJISIX
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3TUX YaCTHUIl U UX TPACKTOPHIl.

1 2 3

Monyas 4

Hean: OnpeneneHus MON0KEHUS MAKCUMYMOB 1
MUHUMYMOB B HWHTEPPEPEHIIMOHHONW KapTHHE,
pacuera 1udpakirOHHONW KapTUHBI METOJOM 30H
@®peHenst, ONpeleNeHUE IOJ0KEHUs TIJIaBHBIX
MakCHMyMOB B CIEKTpe OT JIu(paKkuuOHHOU
pELIETKH, pa3peniaonieii CiocOOHOCTH PEHIeTKH
Moayasb 5

Heasb: mnpuoOpeTeHWe HABBIKOB MPUMEHEHUS
3aKOHOB TEIUIOBOTO M3JIY4YEeHHs JUIsI pacyera
XapaKTePUCTHUK TETJIOBOTO U3JIy4eHus,
NMpUMEHEHUsT  3aKOoHOB  ¢oTodpdexra  ansa
pelIeHnus TMpaKTUYecKuX 3amad, pacyer cuibl | DoTorddext. aBnenue crera.
CBETOBOI'O  JIaBJICHWs, MpUMeHeHHe 3akoHa | Dddext KomnTona
Kowmmrona TUTSE pacuera napaMeTpoB
paccestHHOTO (DOTOHA U BJIEKTPOHA OTJIAUH
Moayas 6

Hean: mpuoOpereHne HaBBIKOB pacueta miuH | [loctymarsl bopa. Criektp aTroma
BOJIJH W YacTOT CHEKTPaJbHBIX JIMHUKA aToMa | BOAOPOJa

BOJIOpOZia C TMOMOINbIO TocTyinaToB bopa u
bopmyIbl banemepa, IIOCTPOECHHE
SHEPreTUYecKor auarpaMMbl aToMa BOAOPOA, .

pacyeT IIMHBI BOJIHBL aA¢ bpoinsa, npunsatue DICMEHTBI KBAHTOBOH MCXaHHKH 2
pemieHuss O  HEOOXOAMMOCTH  NPUMEHEHUS
KBAaHTOBOM MEXaHWKH IPH OMHCAHUU JBVKCHUS
YacTUll, TpUOOpe-TeHUE HABBIKOB OIpPEEICHUS Ypasuenne Llpeaunrepa. Tlosene-
BCPOATHOCTH ~ HAXOXKICHMSA — YaCTHLB  HA | gye yacTHUbl B GECKOHEYHO IIIy-
3aJaHHOM OTpe3ke B OCCKOHEUHO TJIYOOKOH | Gokoif omHOMEpHON MOTEHIHATD- 2
OJIHOMEPHOI MOTEHIU-AJIbHOU SME. HOM sIMe

HNuTtepdepentus u qudpakums,
noJjrsipu3anusi CBCTa

TennoBoe U3mydeHue 3

Moayas 7

Lenb: mosiyueHHe HAaBBIKOB TrpauuecKoro
NPEJCTaBICHUS  PE3YIbTaTOB H3MEpPEHUs U
ompeneneHue K03 puImeHToB JTUHEHHOMN
3aBUCHMOCTH 10 TpauKy ¥  METOJOM | 3aKOH paJHOaKTHBHOIO pacraja.
HaWMEHBIIIHNX KBaJpaToB, MPAKTHYECKOE | SHEPreTHIECKUi A PEKT SAEPHBIX 2
03HAKOMJICHHE C METOJIJaMHU PETUCTPAIIMH PATUO- | PEAKITHIT
aKTUBHOTO  M3JIY4YEHHS, HKCIEPUMEHTaIbHOE
oIpezeeHue JMHEUHOTO Ko unmenra
NOTJIOUICHUsT  B-HM3JIyueHUs B  BO3AyXe U
AKTUBHOCTH Ipernapara

6. CamocrosiTesibHasi padoTa 00y4arOIMXCH U TEKYIIMH KOHTPOJIb X
yCIeBaeMOCTH.
6.1. Llesqiu camocTosiTE/ILHOM PadOTHI
dopmupoBaHUE  CIMOCOOHOCTEH K CaMOCTOSITEIbBHOMY IO3HAHHIO M OO0Y4YEHHUIO,
MOUCKY JIUTEepaTyphl, 0000IIeHHIO, OMOPMIICHHIO W TMPEACTABICHHUIO TOJYyYEHHBIX
pE3yJIbTaTOB, UX KPUTHYECKOMY AaHAIU3y, MOMCKY HOBBIX M HEOPAMHAPHBIX PELICHHH,
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ApryMEHTUPOBAHHOMY OTCTAWMBAHUIO CBOMX MPEMIOKECHUH, YMEHHUW MOJATOTOBKHU
BBICTYIUICHUN U BEJICHUS JUCKYCCUM.

6.2. Opranuzanus u coaepkaHue CAMOCTOATEIbHOM PadoThI

CamocrosiTenbHass paboTa 3aKIIOYAETCs B HM3YYEHUHM OTIEIBHBIX TEM Kypca IO
3aJIaHUI0 MPENoIaBaTeNis M0 PEKOMEHAYEeMOW UM y4eOHOM JUTepaTrype, B MOJTOTOBKE K
nabopatopHbIM paboTaM U TPAKTHYECKUM 3aHATHUSM, K TEKYIIEMYy KOHTPOIIIO
yCIIeBaeMOCTH, 3aU€Ty, SK3aMEHY.

[Tocne nexuu 1Mo COOTBETCTBYIONIEH TeMe, CTYJIEHTaM BBIIAIOTCS WHIWBHUIYyAIbHBIC
3aJ1auu JUIsl CAMOCTOATEILHOTO PEIICHHS. 3aTeM 3TH 3aJ]a4i pa30oMParOTCs U 3aIIUIIAI0TCS
Ha MPaKTUYECKUX 3aHiATHsAX. KonmnuecTBo Takux 3amay coctaBisier 7-9 3a cemectp. 3agaun
opOpMIISIIOTCSI B OTIEIBHBIX TETPaAsiX, TpauKd CTPOSATCS HA «MHJUTUMETPOBKEY.
MakcumanbHasi OIlEHKa 3a BBIMOJHEHHYIO 337ady — 3-5 OaljIoB B 3aBHCHMOCTH OT €€
TPYJAOEMKOCTH, MUHUMAJIbHBINA OaJlJ COOTBETCTBEHHO 2-3.

B pamkax aMCHMIUIMHBI BbIONHsAETCA 15 mabopatopHbix pador (6 B mepBoM
cemecTpe, 8 BO BTOPOM), KOTOpBIE 3aIIMIIAIOTCS TIOCPEACTBOM YCTHOTO OIIpOCa.
MakcumanbHas OIICHKA 3a KaKIyI0 BBITTOJTHCHHYIO JJabopaTopHyo padboTty — 3-5 6aiioB B
3aBHCHMOCTH OT €€ TPYJOEMKOCTH, MUHUMalbHas — 2-3 Oaia.

BrinonHneHue Bcex J1a00OpaTOpHBIX padoOT 00s3aTenbHO. B cilyyae HEBBIOJHEHUS
71ab0paTopHOi pabOTHI IO YBAXHUTEIbHON MPUYMHE CTYACHT JOJIKEH BBIMOJHUTH €€ TOJ
PYKOBOJICTBOM JIaOOpaHTa M 3aIUTUTH €€ B Yachl, OTBEJIEHHbIE HA KOHCYJIHTUPOBAHHE C
MIPEMNO/IaBaATEIIEM.

Texymuil KOHTPOJIb YCHEBAEMOCTH OCYIIECTBIISIETCS C HUCIOJIB30BAHUEM MOAYJIBHO-
PEUTUHIOBOW CUCTEMBI O0OYUEHHUS U OLIEHKU TEKYIIEH yCIIeBaeMOCTH 00yYarOIIXCS.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE O0ecneyeHne JUCHUIINHbI.
7.1. OcHOBHAasI JIUTEPATYPA MO JUCHUILINHE

1. CasenbeB, U.B. Kypc ob6mieit ¢pusuku : y4ed. mocoOue st By30B IO TEXH.
(550000) u Texnomor. (650000) HampaBiIeHUSM : B COCTaBe y4eOHO-METOIUYECKOTO
komruiekca : B 3 T. T. 1 : Mexanuka. MonekynsipHas ¢uszuka / M1.B. CaBenbes. - 12-¢ us.
; ctep. - Cankrt-IletepOypr [u ap.] : Jlans, 2016. - (YueOnuku 115 By30B. CrieriuaabHas
autepatypa). - OBC Jlanb. - Teker : anektponnsiii. - ISBN 978-5-8114-0630-2. - URL.:
https://e.lanbook.com/book/71760#book _name. - (ID=108789-0)

2. CagsenweB, U.B. Kypc obmieit ¢usuku : yued. mocoOue sl By30B MO TEXH.
(550000) u Texnosor. (650000) nHampaBieHusM : B 3 T. : B cocTaBe Yy4eOHO-
METOJMYECKOro KoMiuiekca. T. 2 : DiekTpudyecTBO U MarHetusMm. Boauel. OnTtuka / 1.B.
CagenbeB. - 13-e usn. ; crep. - Cankr-IletepOypr [u ap.] : Jlaas, 2017. - (YueObuuku mms
By30B. CnernuanpHas jureparypa). - ObC Jlans. - Tekct : anexktponnsiit. - ISBN 978-5-
8114-0631-9. - URL.: https://e.lanbook.com/book/91065#book name. - (ID=108790-0)

3. CasenweB, U.B. Kypc obmieit ¢pusuku : yuyed. mocodue il By30B IO TEXH.
(550000) m Texnomor. (650000) nHampaBieHusM : B 3 T. : B cocTaBe Yy4eOHO-
Meroanueckoro komruiekca. T. 3 : KsantoBas ontuka. AtomHas ¢Qusuka. Pusnka
TBepaoro tena. Pu3nka aTOMHOTO siipa u aneMeHTapHbix yactull / M1.B. CaBenbes. - 11-e
u3a. ; crep. - Canxt-IlerepOypr [u ap.] : Jlawb, 2017. - (YueOHUKH 1JIs1 BY30B.
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Cnennanbnas muteparypa). - ObC Jlawb. - Tekct : anextponnsiit. - ISBN 978-5-8114-
0632-6. - URL.: https://e.lanbook.com/book/92652#book_name. - (ID=108791-0)

4, Tpodumona, T.M. Kypc ¢wusuku : ydeb. mocodbue s By3oB / T.W.
Tpodumosa. - 16-e uzn. ; crep. - M. : Akagemusa, 2008. - 558 c. : un. - (Beicuiee
npodeccroHalibHOEe 0oOpa3oBaHue). - Tekct : HemocpeacTBeHHbIH. - ISBN 978-5-7695-

4956-4 : 369 p. 60 k. - (ID=73550-184)
7.2. JIoNOJTHUTEJIbHAS JIUTEPATYPA MO AMCHUILIIMHE

1. ['paborckuii, P. U. Kypc dbusuku : yuedbnoe mocodbue / P. U. I'paboBckuit. —
12-e u3n., crep. — Cankrt-IletepOypr : Jlans, 2021. — 608 c. — ISBN 978-5-8114-0466-

/.— Texcr : anexkTpoHHsbIi // Jlanb : anekTpoHHO-OMOIMOTEeuHass cuctema. — URL:
https://e.lanbook.com/book/168382 (142433-0).

2. Usnues, A. /I. ®usuka : yuebHoe nocodbue / A. JI. IBnueB. — 2-e u3n., Ucmp.
— Camnkr-IlerepOypr : Jlawp, 2021. — 672 ¢. — ISBN 978-5-8114-0760-6. — Texer :
ANEKTpOHHBIN //  JlaHb  :  BJeKTpoHHO-OMOMMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/167746 (142860-0)

3. JluenneB, H. M. Kypc ¢uzuku : yuebnuk / H. M. JluBenneB. — 7-e¢ u3j.,
crep. — Cankr-Iletepoypr : Jlanp, 2021. — 672 c. — ISBN 978-5-8114-1240-2. —
Tekct : oanexTpoHHsld // Jlanb : »JeKTpoHHO-OMONMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/168372 (142432-0).

4, YeproB, A.I'. 3agaunuk no Qusuke : yuyeOHOe mocobue s BTy30B / A.l.

Yeprtos, A.A. BopoObeB. - 8-¢ uzn. ; mepepad. u mom. - Mocksa : @usmatiur, 2007. - 640
c. : mi. - Tekcr : HenocpeacTBeHHbIN. - ISBN 5-94052-098-7 : 331 p. 10 k. - (ID=61477-
177)

5. Knunrep, A.B. 3agaunuk mo ¢gusuke ¢ 3MeMEHTaMH TEOPUHM U IPUMEpaMu
perieHus : yueOHoe mocoOue i By30B 10 HampasieHuto "Texnuka u Texnonoruu" / A.B.
Knunrep. - 2-e u3a. ; ucnp. u goi. - Mocksa : @nunTa : Hayka, 2008. - 240 c. - bubnuorp.
: ¢. 240. - Tekct : HenocpeacTBeHHbIN. - ISBN 978-5-9765-0214-7 (dnunTa) : 120 p. -
(ID=67683-91)

6. ®upranr, E.B. PykoBoJICTBO K pelieHHIo 3a7a4 Mo Kypcy oOimer Qpusnku :
yueOHOE TMoCcoOMe ISl BY30B IO TEXHHYECKHMM M TEXHOJOTHYECKHM HAIPaBICHUSM U
cnenuaibHocTsM / E.B. @upranr. - 4-e uzn. - Caukr-IlerepOypr [u np.] : Jlawb, 2021. -
(Yuebnuku niis By3oB. CrnenuanbHas quteparypa). - ObC Jlanb. - TekcT : 31eKTpOHHBIH. -
ISBN 978-5-8114-0765-1. - URL.: https://e.lanbook.com/book/167786. - (ID=142436-0)

1. Kanamuukos, H.I1. ®uszuka. UnTepHeT-TecTupoBanne 0a30BBIX 3HAHHUM :
yuebHoe nocobue aiisi By30B Kk denepanbHOro HHTEpHET-TecTUpoBanuio 1o ¢usuke / H.IL
Kanamaukos, H.M. KoxeBuukos. - Cankt-IletepOypr [u np.] : Jlans, 2009. - (YueOHuKH

st By30B. CriertnanbHas auteparypa). - ObC Jlanb. - Tekct : anexktponnsiid. - ISBN 978-
5-8114-0925-9. - URL.: http://e.lanbook.com/books/element.php?pll id=172. -
(ID=108785-0)

7.3. MeToan4yecKkue MaTepuaabl

1. JIaGopartopHblil mpakTukyMm no ¢usuke. Y. 1 : MexaHuka u MOJEKyJIsIpHas
¢usuka / TBepckoit roc. TexH. yH-T ; cocT.: A.B. TBapaoBckuii [u np.]. - Teps : TBI'TY,
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2019. - 95 c. - Tekcr : HemocpeactBeHnblil. - ISBN 978-5-7995-1009-1 : 180 p. -
(ID=134115-72)

2. JlaGopartopusblii npakTukyMm o ¢usuke. Y. 1 : MexaHuka u MoJEKyIspHas
dusuka / TBepckoil roc. TexH. yH-T ; cocT.: A.B. TBapnosckuii, I[1.U. lepryHnos, A.B.
3yokoBa, C.P. UcnupsH, U.B. Kpusenko, B.W. Jlamnes. - Teepp : TBI'TY, 2019. -
CepBep. - Tekct : anektponsblid. - ISBN 978-5-7995-1009-1 : 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/133605. - (1ID=133605-1)

3. JlabopaTopHbIii TpakTHKYyM 10 (us3uke : ydyebHoe mocobme. Y. 2
DJEeKTpUYECTBO, MAarHeTHU3M U BOJHOBasg ontuka / TBepckodl rocynapcTBEHHBIN
TeXHUUYECKUU yHUBepcUTeT ; cocT.: A.B. TBapnosckuii, I1.M. [leprynos, A.B. 3yOkoBa u |
ap. ]. - Teps : TBI'TY, 2020. - 95 c. - Tekcr : HenocpenacTBeHnublit. - ISBN 978-5-7995-
1009-1 : 180 p. - (ID=136356-72)

4. JlabopatopHblii TpakTUKyM 10 Qu3uke : yudeOHoe mocobue. Y.2
DONEeKTpUYECTBO, MarHeTU3M M BOJIHOBas onthka / TBepckoil rocyaapCTBEHHBIN
TeXHUYeCcKui yHuBepcutet ; cocT.. A.B. Teapnosckuii, [1.1. Heprynos, A.B. 3yOkoBa,
C.P. Ucnupsan, U.B. Kpusenko. - Teeps : TBI'TY, 2020. - 95 c¢. - Cepsep. - Tekcr :

AIICKTPOHHBIH. - ISBN 978-5-7995-1009-1 : 180 p. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/136032. - (1D=136032-0)
5. JlaGopaTopHbIi MpakTUKYM 110 ¢u3uke : yueobHoe mocoodue. Y. 3 : KBanToBas

ONTHKA, aTOMHasi U sjaepHas ¢uszuka / TBepckoil TOCYyIapCTBEHHbIM TEXHUYECKUU
yauBepcuteT ; cocraButenu: A.B. Teapmosckwmii, I1.U1. Jleprynos, A.B. 3ybokosa, C.P.
Ucnupsn, N.B. Kpusenko. - TBepb : TBI'TY, 2021. - 96 c. - TekcT : HENOCPEACTBEHHBIM. -
ISBN 978-5-7995-1009-1 : 201 p. - (ID=142508-72)

6. JlabGopaTopHsIit ipakTukyMm 1o (pusuke : yuedHoe mocodue. Y. 3 : KBanroas
ONTHKA, aTOMHass U sjaepHas ¢uszuka / TBepckoil TOCYNapCTBEHHBIW TEXHUYECKUN
yauBepcuteT ; coctraButenu: A.B. Teapmosckwmii, I1.1. Jleprynos, A.B. 3ybxosa, C.P.
Ucnmpsn, U.B. Kpuenko. - Teepp : TBI'TY, 2021. - 96 c. - Cepsep. - Tekcr :

AJIEKTPOHHBIN. - ISBN 978-5-7995-1009-1 : 0-00. - URL.:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/140509. - (ID=140509-1)
7. Ucnupsin, C.P. DnekTpousmMepuTesbHbIE NMPUOOPHI : METON. yKa3. K Jao.

paboram / C.P. Ucnupsn, U.B. Kpusenko; Tsepckoii roc. TexH. yH-T, Kag. TM. - Teps :
TeI'TY, 2008. - CD. - CepBep. - Tekcr : osmekrponsbii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/71744. - (ID=71744-2)

8. Ucnupsin, C.P. JlaGopaTtopHblii MPAKTUKYM MO ONTHUKE : METOJ. yKa3. K Jao.
paboTaM JUIsi CTYJIEHTOB MEPBOr0 U BTOPOIro Kypca JAHEBHOro oTA-Hus dak. [IND u AC /
C.P. Ucnupsin, B.U. Jlamnes; TBepckoii roc. TexH. yH-T, Kadg. T®. - Teepp : TBI'TY,
2005. - 32 c. - bubmuorp. : c. 32. - Tekcr : HenmocpeACTBeHHBIH. - 14 p. 60 k. - (ID=57112-
83)

0. Ucnupsin, C.P. JlaGopaTtopHblii MPAKTUKYM MO ONTHUKE : METOJ. yKa3. K Jao.
paboTaM /I CTYJEHTOB MEPBOTO M BTOPOTO Kypca JHEBHOTO oTaeneHus ¢ak. [TND u AC
/ C.P. Uctmpsin, B.U. Jlamnes; TBepckoii roc. TexH. yH-T, Kad. T®. - Teeps : TBI'TY,

2005. - CepBep. - CD. - Tekcer : oanextpomnsii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/56882. - (ID=56882-2)
10. 3amaun mo (pU3MKE : METOJ. YKa3. K MPaKT. 3aHATUSAM : B COCTaBe y4eOHO-

MeToaudeckoro komiiekca. Y. 1 : Mexanuka, MmosiekynsapHas (pu3uKa U TepMOJAMHAMUKA /
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Tsepckoii roc. TexH. yH-T, Kad. obmieit ¢pusuku ; coct.: B.M. Komkun [u ap.]. - Teeps :
TeI'TY, 2012. - 40 c. - (YMK-II). - Cepsep. - TekcT : HenmocpeaCcTBEHHBIN. - TeKCT :
anekTpoHHbId. - 19 p. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/93102. -
(1D=93102-94)

11. 3agaun 1Mo (Qu3MKe : METOJA. YKa3aHMs K KOHTPOJbHBIM paboTam s
CTYACHTOB 3a04HOTr0 oTAeieHus. Y. 1 : Mexanuka u MoJiekyisipHas pusuka / coct.: B.M.
Komkun, C.P. Ucniupsin ; TBepckoii roc. TexH. yH-T. - TBeps : TBI'TY, 2011. - 36 c. - CD.
- CepBep. - TeKCT : HEMOCPEACTBEHHBIH. - TEKCT : 3JIeKTPOHHBIH. - [0. 11.]. - (ID=84984-3)

12. 3amaun mo ¢usuKe : COOPHUK 3aJaHUN g TpakT. 3aHsatuid. Y. 2
DNEeKTPUYECTBO, MarHEeTHU3M, BOJIHOBas onTuka / TBepckoii roc. TexH. yH-T, Kad. obmei
¢usuku ; coct.: C.P. Ucniupsin, U.B. Kpusenko, A.B. 3yokosa. - Teeps : TBI'TY, 2015. -
36 c. : un. - Teker : HermocpeacTBEHHBIH. - 49 p. 50 k. - (ID=110718-94)

13. 3amaun 1o Qusuke : COOPHUK 3aqaHUN JJIs TPAKT. 3aHSATUH : B COCTaBe
y4eOHO-METOIMUECKOro KomIuiekca. Y. 2 : DIeKTpuuecTBO, MarHeTU3M, BOJTHOBAs ONTHKA
/ TBepckoit roc. TexH. yH-T, Kad. o6melt ¢usuku ; coct.: C.P. Ucnupsn, N.B. Kpusenko,
A.B. 3yoxkoBa. - Teps : TBI'TY, 2015. - (YMK-M). - Cepgep. - TekcT : 31€KTpPOHHBIN. -
0-00. - URL.: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110263. - (ID=110263-1)

14, 3amauun no gusuke : COOPHUK 3a7a4 JJIs MPAKT. 3aHATHH : B COCTaBe y4yeOHO-
Meroanyeckoro kommiekca. Y. 3 : Ontuka. AtomnHas ¢usuka. KBaHTOBas MexaHUKa.
SAnepuas ¢usuka / cocrt.: U.B. Kpusenko, C.P. Ucnupsin, B.M. Kowkun ; TBepckoii roc.
texH. yH-T, Kad. T®. - Teeps : TBI'TY, 2008. - 1 rubd. maraur. auck (quckera). - (YMK-

M). - Juckera. - CepBep. - Tekctr : osmekrtpoHuweii. - [0. 1m.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/67435. - (ID=67435-1)
15. COOpHUK BOMPOCOB W 3aJlaHUM 1 TIOJATOTOBKHM K 3alluTe J1aOOpPaTOPHBIX

pabdor mo ¢usuke: Mexanuka. Konebanuss u BosHbl. MonekymnspHas ¢usznka u
TEPMOJAMHAMMKA. DJIEKTPUUECTBO W MarHeTu3M / TBepckoil roc. TexH. yH-T, Kad. T ;
coct.. A.B. Kimunrep, I1.W. Jleprynos. - TBeps : TBI'TY, 2009. - 32 c. : un. - Teker :
HETNOCPEACTBEHHEIH. - 9 p. 02 k. - (ID=75506-90)

16. COopHHMK BONPOCOB M 3aJaHUW JJI1 MOATOTOBKM K 3alIUTE JaOOPATOPHBIX
pabor mo ¢wusuke : Mexanuka. Konebanus wu Bomubl. MonekynspHas ¢uszuka u
TEPMOAMHAMHKA. DIEKTPHUUECTBO W MarHeTu3M / TBepckoitl roc. TexH. yH-T, Kad. TD ;
coct.: A.B. Kiunrep, IL.LU. Jeprynos. - Teps : TBI'TY, 2009. - Cepsep. - Tekcr :
anektponnbd. - 0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/75376. -
(ID=75376-1)

7.4. IlIporpammHoe obecrieyeHue Mo JMCIUIIUHE

Oneparnmonnas cuctema Microsoft Windows: nunensuu Ne ICM-176609 u Ne ICM-
176613 (Azure Dev Tools for Teaching).

Microsoft Office 2007 Russian Academic: OPEN No Level: munensus No
41902814,

WPS Office: MPL 1.1/GPL 2.0/LGPL 2.1.

LMS Moodle: GPL 3.0.

Buprtyanbsnas nabopatopus ¢pusuku 2.0: cBugetensctBo No2003611438.
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7.5. Cnenuajau3upoBaHHbIe 0a3bl JAHHBIX, CIIPABOYHbIE CHCTEMBI, JJIEKTPOHHO-
O0u0JIMOTeYHbIe CHCTEMBbI, PodeccHOHATBHBIE MOPTAIbI B UHTEpHeT

OBbC u nuuen3nonunsie pecypcbl TBI'TY pazmenieHsr:
Pecypcsr: https://lib.tstu.tver.ru/header/obr-res
OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web
OBC "Jlanp": https://e.lanbook.com/
ObC "YuuBepcurerckas oubimoreka onnaita": https://www.biblioclub.ru/
3bC «IPRBooks»: https://www.iprbookshop.ru/
DnexkTpoHHas oOpa3oBaTenbHas mwiatopma "FOpaiit" (BBC
«HOpaiity»): https://urait.ru/
Hayunas snekrponnas 6ubnuorexka eLIBRARY: https://elibrary.ru/
Nudpopmanuonnas cucrema "TEXHOPMATHUB". Kondurypanus "MAKCUMYM" :
ceTeBasg Bepcus (rojjoBoe OOHOBJIEHHE) : [HOPMATUBHO-TEXHMYECKHE, HOPMATUBHO-
npaBoBbie U pykoBosiue qokyMeHTsl (I'OCTw1, PII, CHuller u np.]. duck 1, 2, 3, 4. -
M. :Texnopmartus, 2014. - (Jdoxymentanus mis npodeccuonanon). - CD. - Teker :
aNIeKTpOHHBIH. - 119600 p. — (105501-1)
baza JTAHHBIX y4e0HO-METOIMYECKUX
KomiutekcoB: https://lib.tstu.tver.ru/header/umk.html

YMK pa3mernien: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123202

8. MaTepuajibHO-TeXHHYECKOE o0ecneyeHue JUCITUNTIUHBI

HpI/I HU3Yy4YCHUU JUCIHHIIINHBI «Dusuka» HCIIOJIB3YIOTCA COBPCMCHHBIC CPCJACTBA

oOyueHusi. Bo3Mo)kHa JeMOHCTpalys JIEKIIMOHHOTO MaTepuajia C TOMOIIBIO OBEpXe-
MpoeKTopa (KOAOCKOIA) U MYJIbTUIIPOEKTOPA.

JlaGopatopHbie paboThl mpoBoaaTcs B 3 mabopaTopusix kadeapsl oOmien Gpu3nku:

- 1abopaTopur MEXaHUKH M MOJICKYJISIPHON (PU3HKH,

- 1abopaTopuu AIEKTPUIECTBA U MATHETHU3MA,

- 1abopaTOpUU ONITUKHU, AaTOMHOM U SIepHOM (HU3UKH.

JlaGopartopun kadeapsl OCHAIIEHbI BCEM HEOOXOJUMBIM OOOpY/IOBaHHEM U

npubopamu. lMmerTcs B JIODKHOM  KOJMYECTBE JIaOOPATOPHBIC YCTAHOBKU  JJIS
BBITIOJIHEHHSI pa0oT, IEPEYHCIICHHBIX B Ta0. 3.

Ha xadenpe oOmieit ¢u3nku mMeeTcs KOMIBIOTEPHBIA KJIACC C HEOOXOIUMBIM

MPOTrpaMMHBIM 00€CTIeUeHUEeM, BKJIIOUas BUPTYAJIbHBINM JaOOPATOPHBIM TPAKTUKYM TIO
buzuke.

9. OueHoYHbIE CpeCTBA 1JIsl MPOBEACeHHUS IPOMEKYTOYHOM aTTecTalun

9.1. OueHo4YHbIE CPeaCTBA AJIs1 IPOBEACHUS IPOMEKYTOYHOM aTTecTauuu B gopme

JK3aMeHa
1. Dx3ameHaMOHHBIA OUJIET COOTBETCTBYET (hopme, yTBepxaAeHHOU [lonoxxeHnem
pabouux  mOporpaMMax — JUCUUIUIMH,  COOTBETCTBYIOIIMX  (eJepalibHbIM
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https://lib.tstu.tver.ru/header/obr-res
https://elib.tstu.tver.ru/MegaPro/Web
https://e.lanbook.com/
https://www.biblioclub.ru/
https://www.iprbookshop.ru/
https://urait.ru/catalog/organization/558989F4-28FF-4877-A870-5F53EC359F4E
https://elibrary.ru/
https://lib.tstu.tver.ru/header/umk.html

roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPTaM BBICIIETO OOpa30BaHUS C YYETOM
npodeCCUOHANIbHBIX ~ CTaHAApTOB. THUMOBOM 00Opaszelr 53K3aMeHAllMOHHOrO OuieTa
npuBesieH B [Ipunoxenun. OOyuaromemycst naércsi mpaBo BbIOOpa 3aJlaHUN M3 YHUCIIA,
coJiep Kaluxcs B Ouiiete, MpUHUMAasi BO BHUMaHHE OLICHKY, Ha KOTOPYIO OH MPETEHIYET.
Ywuco sx3ameHalMoHHbIX OmneToB — 20. Yucino BonpocoB (3agaHuil) B 9K3aMEHAIIMOHHOM
ounete — 3 (1 Bompoc 1Sl KATETOPUH «3HATh» U 2 BOIPOCca JIJIsI KATETOPUH «YMETHY ).
[TpoaomKkuTeNnbHOCTD SK3amMeHa — 60 MUHYT.

2. Ulkana oleHMBaHHMS MPOMEXKYTOUHON arTecTaluu B (QopmMe -HK3aMeHa —
«OTIIMYHOY», «XOPOUIOY, «yJIOBIETBOPUTEIIHOY, «HEYIOBICTBOPUTEIIHHO.

3. Kpurepuu orieHkH 3a SK3aMeH:

JUJIS KATETOPUHU «3HATHY:

BBIIIIE 0a30BOTO — 2;

0a3oBbIil — 1;

Hrxe 6asosoro — 0;

KPUTEPUU OLICHKHU U €€ 3HAYCHUE ISl KATETOPUU «YMETh:

oTrcyTcTBUE yMeHus — 0 6am;

HaJIM4Kue ymeHus — 2 ana.

«OTJIUYHOY - TIPU CyMMe 0asuioB 5 uinu 6;

«XOPOIIIO» - MPU CyMME OILTOB 4;

«YJOBJIETBOPUTEIBLHO» - PU CyMME OAJLIOB 3;

«HEYJOBJIETBOPUTETHLHOY - TIpH cymMe O6autoB 0, 1 v 2.

4. Bun sx3aMeHa — MUCbMEHHBIN DK3aMEH.

5. baza 3ajanuii, npeabsiBisieMas 00ydJaronmmMMcs Ha DK3aMEHeE.

1 cemecmp

1. Tpaekropus, myTh U IepemMelieHue Tena, rogorpad ckopocreid. CKOPOCTh Tena.
Yckopenune tena. HopMaibHOE U TAHT€HIIMAIBHOE YCKOPEHHUE.

2. 3axonsl Hptorona. iMmnysbc cuibl, BTOpoil 3akoH HeioToHa B quddepeHnmanbHon
dbopme. UMnysbe Tena, 3aKOH COXpAHEHUS UMITYJIbCA.

3. Mexanuyeckass paboTa MU MOIIHOCTh. DHEprus M €€ BUAbL. 3aKOH COXpaHEHUs
MexaHuueckoi sHeprun. KoncepBaTuBHbIE 1 HEKOHCEPBATUBHBIC CUJIBI.

4. BpamarenbHoe [BM)KEHHME TBEpPIAOro Tena. YTIJoBas CKOPOCTh M YIJIOBOE
YCKOPEHHE.

5. MoMeHT cuiibl, MOMEHT MHEpUuu TBepAoro Teiaa. OCHOBHOW 3aKOH JUHAMHKU
BpaarenapbHoro Asmwxkenus. Teopema Llrelinepa.

6. MomeHT wuMITyJibca TBEPAOTO Tela. 3aKOH COXPaHEHHS MOMEHTa HWMITYJIbCA.
Kunernueckasi sHeprusi BpallaTE€IbHOIO JBMXKCHUS. 3aKOH COXPAHEHUS SHEPIUU
MIPY BpPAIIATEIIbHOM JIBU)KEHUU.

7. Mexanudeckue  KoJieOaHWsl.  XapaKTepUCTUKH  KosieObaHuil.  YpaBHEHHE
rapMOHUYECKUX KojeOanuil. CKOpocTb M YCKOpEHUE TpH KoJeOaTeIbHOM
NBIKCHUU. DJHEprus KojebaHui. 3aKoH COXpaHEHUs YHEPTHUM MPHU KOJIeOaTeIbHOM
JBIKCHUU.

8. IlpyxuHHBIN, MaTEMaTHICCKUNA U (HU3NICCKUN MASTHUKH.
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9. OcHOBHBIE TMOJNIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEeopHH. XapaKTepPUCTUKH
COCTOSIHUSA MJEaNbHOro ra3a. Ypasnenue MenneneeBa-Kianeiipona. M3omporeccel.
OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH.

10. Pacnipeenienre MoJIeKyJl UJI€adbHOTO raza mo sHeprusaM. KuHernueckas sHeprus
MosiekyJl. CterneHu cBoOOAbl MOJIEKYJIbI.

11. BHyTpeHHssl SHEpTUs U TEIUIOEMKOCTh MieadbHOTOo ra3a. [lepBoe u BTopoe Hauaso
TEPMOJAMHAMUKU. AMabaTHUeCKUi poLecc. DHTPOMUS CUCTEMBI.

12.Ilonsatue o0 onekTpuueckoM 3apsiae. 3akoH Kynona. Dnekrpuyeckoe TmoJe.
HamnpsoxkennocTs anektpudeckoro mosis. [lpuanun cymeprnosunmu mnoneid. Pabota
cuil aekTpudeckoro noiid. IloreHnman u pazHocTs nmoTeHUUaNoB. CBsI3b MEXIY
ITOTEHIMAJIOM U HANPSKEHHOCTBIO DJIEKTPUYECKOIO MOJIS.

13.TloTok BEKTOpa HAMPSIKEHHOCTH dJeKTpuueckoro mois. Teopema [aycca u eé
MIPUMEHEHUE ISl pacu€Ta MoJiei.

14 Dnextpuyeckoe mnoie B BemectBe. Judnextpuku. Ilonspuzanus IUAIEKTPUKOB.
DIIEKTPUYECKOE T0JIE B MPOBOJHUKAX. DJIEKTPOEMKOCTh. DHEPIrUs JIEKTPUUECKOTO
TTOJISL.

15. MaruutHoe noje. BekTop MarHUTHOW WMHAYKIWU U HANPSHKEHHOCTh MAarHUTHOTO
noJis. [I[pyHuMn cynepno3uiu MarHUTHBIX MOJICH.

16. B3aumoeiicTBiEe TTPOBOJTHUKOB ¢ TOKOM. 3akoH Ammepa. 3akoH bno — CaBapa —
Jlarmaca. Cuna JlopeHia.

17. Hupkynsmus BEKTOpa HANPSHXKEHHOCTH MarHUTHOTO ToJi. PacueT HanmpsskeHHOCTH
MarHMUTHOTO TOJs OECKOHEYHO JJIMHHOro cosieHouna. Teopema [laycca mams
MAarHUTHOTO TOJIA.

18. PaGoTa B MarHuTHOM ToJjie. MarHUTHBIN MOTOK. DHEPTHSI MATHUTHOTO TOJIS.

19. MaruauTtHOe 1noJie B BemiecTse. [{ua-, mapa- u ¢peppoMarHeTHKY.

20. [TonsiTue 00 AIEKTPOMArHUTHOM TI0JIe. YpaBHeHUs MakcBea.

2 cemecmp

CBeT Kak 3JeKTpOMarauTHas BotHa. CBETOBOM BEKTOP.

HNutepdepenius ceeta u criocoObl ee HaO 0 ICHHS.

Hudpaxus Openens u Gpayunrodepa.

JludpakiponHas penieTka Kak CrieKTpaibHbIN mpudop. Pa3pemaromnias criocoOHOCTh

ONITUYECKUX MPHUOOPOB.

[Tonspu3zarniusi, IUCTIEPCHsI U TTOTJIONMIEHUE CBETA.

TemmoBoe M3mydeHne M €ro CBOMCTBRA.

3axon Kupxroda. AGCOMOTHO YepHOE U CEPOe Tea.

3akon Credana-bomeiimana. 3akon Buna. ®@opmyna Penes-/[xunca. ['mmotesa

IInanka.

9. Buemnuit  goroaddexr. 3akonsl ¢Gotordpdekra. Dopmyna ODUHIITEHHA IS
dbotorpdekra. ['mmoreza DitHmTeitHa. DOTOHBI U UX XaPAKTEPUCTHKHU.

10. Dddexr Komnrona. J[aBneHue cBeTa.

11. Mopenu atoma Tomcona u Pezepdopa.

12. Tloctynarsl bopa. OnbiT ®panka u I'epuia. bopoBckas Teopust aroMa BoJI0po/ia.

13. Cnektpsl aromoB. @opmyna bansmepa.

el NS
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14. T'unoresa ne bpoitns. CooTHomeHne HeonpeneneHHocTen [ efizenbepra.

15. BonHoBas ¢yHkius u ee ¢uzndeckuid cmbicia.  YpaBHenue lllpenunrepa.
[Ipumenenue ypaBHenus IlIpeaunrepa mjis 4dacTuiibl B OECKOHEUHO TIIyOOKOM
OJHOMEPHOU MOTCHIMAIIBHOU SIME.

16. KBanroBsie uncna. [Ipunnun Ilaymnu.

17. DneMeHTbl 30HHOM TEOpUM TBEPABIX TE. [IpoBOAHUKH, JUANEKTPUKH,
MOJIYTIPOBOJHUKHN C TOUKH 3peHUs 30HHON Teopuu. CoOCTBEHHash MPOBOJIUMOCTD
MOJIYNPOBOJHUKOB. [IpuMecHast mpoBOAMMOCTH MOIYIIPOBOJHUKOB.

18.CoctaB u XapakTepUCTUKH aTOMHOTO sjpa. Monenu aTomMHOro siapa. SnepHbie
CUJIbI. DHEPTHs CBS3U sAlipa. Y AebHAs SHEPTUsl CBS3H.

19. PagnoakTuBHOCTh. BU/IbI paInOaKTUBHOTO U3IIYYECHHS U €70 CBOMCTBA.

20. 3aKoH paJIMOaKTUBHOIO pacmajia.

[Tonp30BaHME pa3nUYHBIMU TEXHUYECKUMU YCTPOMCTBAMM He nomyckaercs. [Ipuxenanum
CTYJIEHTa MOKUHYTh MpEeebl ayIuTOPUH BO BpeMs 3K3aMeHa HK3aMEHAllMOHHBIN OuiieT
IIOCJIE €TO BO3BPALECHUS 3aMEHSIETCS.

[IpenogaBarens WMMEET MpPaBO IIOCHE TMPOBEPKHM IMHUCBMEHHBIX OTBETOB Ha
AK3aMEHALMOHHBIE BOMPOCHI 33JaBaTh CTYJAEHTY B YCTHOM (pOpME YTOUHSIOLIME BOMPOCHI
B pAMKax COJEP>KaHMsI SK3aMEHAILIMOHHOT O OMJIETa, BBIIAHHOTO CTY/ICHTY.

WHble HOPMBI, pETJIaMEHTUPYIOIINE MPOLEAYPY NMPOBEACHUS 3K3aAMEHA, MPEICTABICHBI B
[TonoxxeHun O TEKyleM KOHTPOJIE YCIIEBAEMOCTM U IPOMEXKYTOUYHOW AaTTECTAlUU
CTYJCHTOB.

9.2. OneHo4YHbIE CPeCTBA ISl IPOBEAeHHS POMEKYTOUHOI aTTecTauuu B opme
3a4era
VY4eOHBIM IJIAHOM 3a4€T 0 AUCIUILUIMHE HE MIPEAYCMOTPEH

9.3. OueHo4YHbIE CPeACTBA JJIS MPOBeIeHHUs MPOMEKYTOYHOM aTTecTanun B popme
KYPCOBOii pad0ThI HJIM KyPCOBOI'0 MMPOEKTA

VY4eOHbIM MIIaHOM KypcoBas padoTa (IIPOeKT) M0 AUCIHUIUIMHE HE TPEAYCMOTPEHBI.

10. MeToanyeckue peKOMeHAAIUM 10 OPraHU3AIUM U3YYeHHUs THCIUTITUHBI
CryneHTsl Tepe] HayaJoM HW3Y4YeHHs] AUCLHMIUIUHBI O3HAKOMJIEHBI C CHCTEMaMH
KPEAUTHBIX €IWHUIl U OauIbHO-pEHTHUHTOBOM OILIEHKH, KOTOpbIE JIOJKHBI OBITH
OIyOJIMKOBaHbI U Pa3MEIICHbI Ha CaliTe By3a WK Kadeapsl.
CryneHTsl, U3yYarolife IUCHUIUIMHY, 00ECIeunBalOTCs 3JIEKTPOHHBIMU HM3AaHUSIMU
WIN AOCTYIIOM K HUM, Y4€OHO-METOINYECKUM KOMIUIEKCOM I10 TUCIUILIHHE.

11. BHeceHne U3MEeHEHU U JONOJHEHUI B pad04yl0 NporpaMmy AU CHUIINHBI

Kadenpa exeronHo oOHOBISIET cojepxkaHue pabOyYuX MPOrpaMM AUCHUIUIMH, KOTOpBIE
opopMmIsitoTCs TpoToKoIamMu. PopMa npoTokoa yreepxaeHa [lonoxkeHueM o CTpykType,
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comepkaHu ¥ 0GOPMIIEHHH pabdounMx MPOrpaMMm AUCIUIUIMH, 1O 0O0pa30BaTEIbHBIM
nporpammam, coorBercTByronmx ®I'OC BO ¢ yueTom npodecCHoHaTbHBIX CTaHIAPTOB
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IIpunoxenue 1

denepanbHOE rocy1apCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUpPEXKIECHUE
BBICIIIET0 00pa30BaHUs
«TBepckoil rocy1apcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hamnpasnenue noarorosku 6akanaspos 18.03.01 01 Xumuueckast TeXHOIOTHS
[Tpodunb — Xumudeckast TEXHOJIOTUSI CHHTETUUECKUX OMOJIOTUYECKH aKTUBHBIX BEIIECTB,
XUMUKO-(apMalleBTUIECKHUX MPENapaToB U KOCMETUUECKUX CPEJICTB
Kadenpa «Obmas dpuzuka
Juncuuruimaa «Ou3zukay
Cemectp 1
3K3AMEHAIIMOHHBI BUJIET Ne 1
1. Bonipoc nnst mposepku ypoBHS «3HATDB» — 0 unu 1 unu 2 6anna:
Tpaexkropusi, nyrs M nepeMeleHue TeJa, rogporpadg ckopocreil. Ckopoctb Tea.
Yckopenue Tesa. HopmajibHOE M TAHTeHIMAJIBHOE YCKOPEHHUE.

2. 3aganue nns npoepku ypoBHs «3HATDb» no pazneny «MonekymnspHas husnka u
TepMoauHaMuKay - O uiu 2 6aa:
Banson BMecTUMOCTBIO 20 J1 COepPKUT CMeCh BOAOPO/Ia M a30Ta MPHU TeMIepaType

290 K u naBaenun 1 MlIla. Onpeaeaure Maccy BOA0OPOAA, €CJIM MACCa CMEeCH PaBHA
150 r.

3. 3amganue ais npoepku ypoBHS «YMETby mo pa3zneny «MarautHoe mosie Tokay - 0
nm 2 G6anna:

IIpssMosIMHEeHHbI NPOBOAHUK NJIUHOM (,SM HAXOAUTCH B OAHOPOJHOM MATHUTHOM
nosie ¢ uHAykumen 2Txa. PacmosioxkeHn mnpoBogHuk mox yrijom 30° K BeKTOpy
HHAYKIUM MArHMUTHOro mnoJisa. Yemy paBHa cuia Ammnepa, JeiicTByWIIas Ha
NMPOBOJAHUK €O CTOPOHBI MATHUTHOTO MOJIS MIPH CUJIe TOKA B IPOBOAHNKE 4A?

Kputepuu nToroBoit O1eHKH 3a 9K3aMeH:

«OTIIMYHOY - TIPH CyMMe OauioB 5 win 6;

«XOpOLIOY» - MPU CyMME 0alIoB 4;
«YJOBJIETBOPUTEIBHO) - IPU CyMME 0alioB 3;
«HEYIOBJIETBOPUTEIBHOY - IpU cyMMe Oaiios 0, 1 wu 2.

CocraBurens: go1eHT Kadeapsl o0men hru3nku A.B. 3y0OkoBa

3aBenyrommii kadeapoii oomen Gu3uKu: A.B. TBapnoBckuit
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Ipuaoxenne 2

denepanbHOE rOCy1apCTBEHHOE OI0IPKETHOE 00pa30BaTEIbHOE YUpPEXKICHUE
BbICIIIEr0 00pa30BaHUs
«TBepckoil rocyiapcTBeHHbIH TEXHHYECKUH YHUBEPCUTET»

Hanpasnenue noarorosku 6akanaspos 19.03. 01 Xumuueckas TEXHOJIOTHS
[Ipoduib — xuMUYecKkas TEXHOJIOTHUS CHHTETUYECKUX OMOJIOTMYECKH aKTUBHBIX BEIIECTB,
XUMUKO-(apMaleBTUYECKUX MPEenapaToB U KOCMETUYECKUX CPEJICTB
Kadenpa «Obmas dpuzuka
Jucuurnnmaa «Pusnukar»
Cemectp 2
SK3AMEHAIIMOHHBINA BUJIET Ne 1
1. Boripoc nnst mpoBepku ypoBHS «3HATDby — 0 unu 1 unu 2 Ganna:
CBeT KaK 3J1eKTPOMATHUTHAA BOJIHA. CBEeTOBOM BEKTOP.

2. 3ananue 115 npoBepku ypoBHs «3HATD» no pazaeny «®otoaddext - 0 umm 2

Oaiia:

Yemy paBHO MAaKCUMAJbHAsi CKOPOCTb Vm (POTO3JIEKTPOHOB, BbLIETAKIIMX U3
MeTaJlJIa MO/ IeCTBHEM Y-U3JIyUYeHHs ¢ JJIUHOU BOJHBI A = 0,3 HM (AKp = 435 um)?

3. 3apanue nis npoepku ypoBHs «YMETD» no pazaeny «31€MeHTh KBAHTOBOM
MeXaHuKny» - 0 unum 2 6aa:

HajiguTe KHHETHYECKYI0 JHEPIHIO JIEKTPOHA HA NepBoi 00POBCKOM opOuTe aTOMA
BOJOpOAA.

Kpureprun uTOroBoi OIEHKH 3a SK3aMEH:

«OTJIMYHOY - TIPU cyMMe 0auioB 5 uiu 6;

«XOpOILIOY» - IPU CyMMeE OaIJIOB 4;
«YZOBJIETBOPUTEIBHOY - IPU CyMMeE OalioB 3;
«HEYJOBJIIETBOPUTEIBHO» - IIpHU cymMme O6amoB 0, 1 v 2.

CocraButens: q01eHT Kadeapsl o0mel Gu3nku A.B. 3yOkoBa

3aBenyromuii kadeapoit oodient puznku: A.B. TBapaoBckuit
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