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Kamudukarus Croenuanucr

Dopma o0yueHHs o4Hast

OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueGHOMY IJIaHy 252 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMeH 2
AyJUTOPHBIE 3aAHATHS 124 sauer |
caMocCTosTeIbHas paboTa 82
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 28 |28 |18 |18 [46 [46
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 70 |70 |54 [54 124|124
KonraktHas pabora |74 (74 |60 |60 |134 |134
Cam. pabota 34 (34 |48 |48 |82 |82
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 144 | 144 | 252 [ 252




Paboyast mporpamMma qUCIHHUILTAHBI

pa3paboTtana B coorBercTBHM ¢ PTOC:

®DenepanbHblii TOCYIapCTBEHHBIH 00pa30BaTeIbHbIN CTaHAAPT BHICIIET0 00pa30BaHUs - CIIEHHUATIUTET 1o cnenuaibHoctu 20.05.01
IMoxxapHast 6e3omacHOCTh (Tpuka3 MunoOpHayku Poccun ot 25.05.2020 1. Ne 679)

COCTABJICHA HA OCHOBAHHUM yqeﬁﬂoro IJiaHa 06pﬁ30BaTeJ’lb]—l0ﬁ nporpamMmmabl:

20.05.01 CnenuanbraocTts "IloxxapHast 6e30nmacHOCTB"
roJl Havaja moAroTosku 2022

PaGouyio nporpamMmy cocTaBuJi(u):
K.c.-x.H., [Joyenm, bormywxuna Tamovua Huxonaesna;k.m.u., Joyenm, [llepoununa Mapuna Anexcanoposna
Pabouas nmporpamma onoOpeHa Ha 3aceaHuu Kadeapsl

3aBenyromuii kadenpoit Jluaesna Onra Hropesra



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | MexaHuka >KUIKOCTH U ra3a

2.2.2 | Obmas 21eKTPOTEeXHUKA U SIEKTPOHUKA

2.2.3 | ConpoTuBieHUEe MaTepUaioB

2.2.4 | be3onacHOCTD XKU3HENEATETLHOCTH

2.2.5 | Teopus ropeHus u B3pbiBa

2.2.6 HanexHOCTb TEXHUMYECKUX CUCTEM M TEXHOTCHHBIN PHUCK

2.2.7 | Opranu3zaiioHHO-CIy)KeOHask MPaKTHUKa

2.2.8 | IIlporHo3upoBaHue ONMacHbIX (AaKTOPOB MOXKapa

2.2.9 | TemnorexHuka

2.2.10 | ®u3uKO-XMMUYECKHUE OCHOBBI PA3BUTUSA U TYIIECHHS [10KapOB

2.2.11 | Hayano-uccnenoBaTenbckas pabora

2.2.12 | TexHOJOTHS BEACHUS CTPOUTEIBHO-BOCCTAHOBUTEIBHBIX PA0OT

3. KOMIETEHLIMA OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIBTATE OCBOEHMS AUCLMUILINHBI
(MOZY.JIS)

OIIK-3: CnocoGeH pemiaTh NPUK/IaJHbIe 321244 B 00J1aCTH o0ecnieyeHUsl 0KAPHOI 0€3011aCHOCTH, OXPAHbI OKPYXKaKOLIeil
cpebl M 9KOJOTHYECKOi 0e301aCHOCTH, HCI0JIb3YS TEOPHIO H MEeTOAbI )YHIAMEHTAIBHBIX HAYK;

OIIK-3.1: AHanmu3, KPUTHYECKOE OCMBICIICHHE HH(POPMAIINH, YMEHHE PaCCMaTPH-BaTh BO3MOXKHBIC BAPHAHTHI pellie-HUs 3a1a41

OIIK-3.2: TIpumeHeHue 3HaHMi (HyHTaMeH-TATBHBIX HAYK JIJIS pellieHus 3a1a4d B 00JacTi o0ecreueH s MoKapHoi 0€30IacHOCTH,
OXPpaHbI OKPYXKaro-IIelt Cpebl U IKOJIOTHIECKOH 0e3-0MacHOCTH

OIIK-11: Cnoco0eH ¢opMyJIHpPOBATH U PelIaTh HAYYHO-TEXHHMYEeCKHe 32/1a4H 10 00ecneyeHHI0 0e30NACHBIX YCJI0BUI U
OXpaHbI TPYAA B 00J1aCTAX MOKAPHOH 0€30MaCHOCTH, JIMKBUIALMH MOCJIeICTBHIi Ype3BbIYaHHbIX CUTYalHii, CTIACEHUS
YeJI0BeKa, 3alUTHI OKPY:KAIOIIEH cpeabl.

OIIK-11.1: IlpnMeHeHHE B TPOGECCHOHATBHON IEATENFHOCTH 3HAHIH (DM3UIECKIX I XUMHUYECKAX 3aKOHOMEPHOCTEH ITPOIIeccoB
BO3HMKHOBEHUS TOpe-HUS U B3pbIBa

OIIK-11.2: [TpumeHeHue B mpodecCuOHaNBHOM cepe MeTo10B obecrieueHns: 6€3-0MacHOCTH U COXPAHEHUS OKPY-KAIOIIEH CpeIbl

OIIK-11.3: ITpuMeHeHUE B IpodhecCHOHATBHON chepe METOIOB OLICHKH ¥ CIIOCOOBI CHIKEHHSI IO)KapPHBIX PUCKOB

OIIK-11.4: [TpumeHeHne B podecCHOHATBHON cepe METOIOB PENISHNS 33/1a4 110 OIICHKE HaJIe)KHOCTH TEXHUIECKHX CHCTEM

OIIK-11.5: IlpuMeHenue B podecCHOHANBHOMN chepe METO0B U CPEACTB CBSI3H, ONMOBEICHUS U aBTOMaTU3UPOBAH-HBIX CHCTEM
ynpasieHus; 3QQex-THBHOE UCIIONB30BaHUE KOMILIEKCA IIPOrPaMMHO-TEXHUUECKUX CPE/ICTB CBSI3H U YIPABJICHUS

B pesyinbrate 0CBOCHMS AMCHUIIMHBI 00y4aOLIUICS J0JIKEH

| 3.1 | 3HaTh:




3.1.1 | ocCHOBHBIE TIOHSATHS, 3aKOHBI U MOJIETT MEXaHUKH, JIIEKTPHUYECTBA M MATHETH3Ma, KOJIeOaHU U BOJIH, KBAHTOBOH (pr3HKH,

CTaTHCTUYECKON (PU3MKK M TEPMOAMHAMUKY; METO/IbI TEOPETUUECKOTO M 3KCIIEPUMEHTAILHOTO UCCIIEI0BaHUs B (PU3HKE

3.2 | YMeTh:

3.2.1 | moB30BaThCS U3MEPUTEIBHBIMU IPUOOPAMH; YMETh OLIEHUBATh YHUCICHHBIC MOPSIIKU BEINYUH, XapaKTePHbIX IS

Pa3IMYHBIX pa3acioB €CTCCTBO3HAHUA

3.3 | Bragern:

3.3.1 | MeTo1TaMU TEOPETHUECKOTO U SKCIIEPUMEHTAIBHOTO UCCIEI0BAHUS, HABBIKAMH 0€301acHOi paboThl ¢ 000pyOBaHUEM,

O6pa6OTKI/I 1 aHaJIn3a SKCIICPUMCHTAJIBHBIX JaHHBIX

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bun HaumeHoBaHuUe pa3ae/ioB U TeM /BU] 3aHATHS/ Cemectp | YacoB | Jluteparypa | IlpIlo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. duznyeckne 0CHOBBI KJIACCHYECKOH MEXaHMKHU
Jlek Kunemaruxka /JIex/ 1 2 J1.1 0
IIp Kunemarnka KnunemaTika nocTynaTelIbHOTO M BpaIllaTeIbHOTO JABHKEHUS 1 JIL.S 0
MaTeprabHOI TOYKH U TBepaoro Tena. Pemenne 3amayq /I1p/
JIab Kunemarnka. Jlaboparopras padora 1. OCHOBEI METOZIOB 00pabOTKH 1 4 JI1.8 0
Pe3y/bTaToOB U3MEpEeHuH pusnueckux BenuuuH. JlaboparopHas padora 2.
OnpeeneHre MIOTHOCTH TE MPaBHILHON Gopmbl. /J1ab/

Cp Kunemaruka /Cp/ 1 6 0
Jlex Junamuka /JIex/ 1 6 JI1.1 0

IIp Junamuka. J[nHaMuKa OCTyNnaTeIbHOTO ABWKEHUS Tel. OCHOBHBIC 1 8 JIL.S 0

TEOpeMBI 1 3aKOHBI. JIMHaAMIKa BpaIaTeIbHOTO ABIKCHNS TBEPIOTO
tena. PaboTa u sHeprus B Mexanuke Pemrenne 3amaq /IIp/
JIab Junamuxka. JlabopaTtopHas padota 3. OnpeneneHue yCKOPEHUs CHIIBI 1 6 JI1.8 0
TsKecTH 1o crocody beccenst. JlaboparopHast paborta 4.0npenenenue
MOMEHTA HHEPIIMK MaXOBOTO KoJIeca THHAMHIECKAM METOJIOM.
JlaboparopHas pabota 5. M3ydeHue OCHOBHOTO 3aKOHA TUHAMUKH
BpalaTeIbHOTO ABIKEHHS ¢ TOMOLIbI0 MasiTHUKa ObepOeka /J1ab/

Cp Junamuxka /Cp/ 1 8 0
Jlex Mexanunueckue konebanus u BoJHbI /JIek/ 1 JI1.1 0
IIp Tlapmonnueckue konebanus. 3atyxaromue konebanus. ClioxeHune 1 JI.5 0

konebanuii. Perrenue 3anay /I1p/

Cp Mexanunueckue koebanus u BomHbI /Cp/ 1 J1.2 0
HKP Konrtposnbhas padota 1 /UKP/ 1 2 J1.4 0

Paznen | Pa3zmen 2. Moaekyisipuasi pu3uka 1 TepMOANHAMHKA

Jlex MonekynsapHO-KHHETHUeCKas Teopust /JIex/ 1 6 JIT.1 0

IIp MonexynspHo-KHHeTHUecKas Teopusi. OCHOBHOE ypaBHEHUE 1 4 JIL.S5 0
MOJICKYJISIPHO - KHHETHYECKON TEOPHH HICATEHOTO ra3a. DIeMEHTHI
craructuku Makcseiuia u bonbivana. Penrenue 3amaq /Tlp/

JIab MomnekynsapHo-KuHeTHYecKas Teopus. JlabopaTopHast paboTa 1 2 JI1.6 0
6.0mpenencHre OTHOIICHHS YICIbHBIX TEINIOEMKOCTEH BO3/1yXa,
HU3MEPEHHBIX TIPH ITOCTOSHHOM JIABIICHHHU W TIOCTOSTHHOM 00bEMe METOJIOM
Knemana u Jlezopma /J1a6/
Cp MonekynspHo-kuHeTHdeckas reopus /Cp/ 1 6 0
Jlex OcHOBBI TepMOAHHAMUKH /JIex/ 1 4 JI1.1 0
J1a6 OcHoBbI TepMOrHAMUKH JlabopaTopHas pabota 7.M3MepeHue JUTHBI 1 2 JI1.6 0
3BYKOBOI BOJHBL,CKOPOCTH 3ByKa U k03¢ ¢uuuenta ITyaccona mo
(ha30BbIM coOTHOIIEHUSIM. /J1ab/

IIp OCHOBBI TEPMOIMHAMUKHA AHAJIM3 TIEPBOTO M BTOPOTO HAaYaI 1 4 JIL.S 0
TepMoanHaMuKy. TermoBele MamuHbl. Perenne 3amaq /I1p/

Cp OcHoBbI TepMoarHAMUKH /Cp/ 1 6 JI1.7 0

HKP KonTpomnsHas padora 2 /UKP/ 1 2 JI1.4 0
Paznen | Pa3zgen 3. DuexTpuyecTBo

Jlex Onekrpocrarnka /Jlex/ JI1.1 0

Jla6 OnekrpocTaruka. JJabopaTopHas padota 8. MccnenoBanue 2 2 JI2.1 0

ANeKTprIecKoro o /J1a6/




IIp OnexTpocTaTika DNeKTpocTaTuueckoe mnojae. HanpsokeHHOCTS 1 4 J1.5
noreHuuan. [IpuHnun cynepnosuimu. [Ipumenenue reopems ["aycea juis
pacdera IIeKTPHYECKHUX MOJIeH. DIEeKTPOEMKOCTh YeTHHEHHOTO
IIPOBOHHKA U INIOCKOTO KOHIECHCATOPA. DHEPTHs 3JIEKTPOCTATHIECKOTO
nosisi. Perienue 3agau /I1p/
Cp Onexrpoctaruka /Cp/ 4 J12.1
JIex Onextpoaunamuka /JIex/ 4 JI1.1
IIp OnexrpoauHamuka. IloctosHHbIN TOK. 3akonsl Oma. K.II. 1. ucrounuka 2 JI.5
MOCTOSHHOTO ToKa Pemrenue 3anay /I1p/
Jla6 OnekrpoauHamuka. JlaboparopHas padora 10. M3mepenue 2
CONPOTHUBIICHNS METOIOM YPaBHOBEIIEHHOTO MOCTHKa /J1ab/
Cp Onexrpoauaamuka /Cp/ 4 JI2.1
Paznen | Paspes 4. DieKTpoMarseTusm
Jlex MarunToctatuka /JIex/ 2 JI1.1
Ip Marunutoctatuka. MarautHoe noie. 3akonsl Ammnepa, buo — Casapa — 2 JI1.5
Jlamnaca u moxHOro ToKa. Cuna Jloperna. J[BrkeHne 3apsKeHHBIX
YacTHUIl B MarHUTHOM nose. Pemenne 3anay /I1p/
JIa6 Marunutoctatuka. JlJaboparopHas padota 11. Onpenencaue 2 JI2.1
TOPHU30HTAIILHON COCTABIAIONICH MarHUTHOTO Totst 3emin /J1a6/
Cp Maruutocraruka /Cp/ 6
Jlex MaruutHas uanykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOIO 4 JI1.1
monst /JIex/
IIp MarnutHas uanykuus. Teopus Makcsesuia 1151 9J1€KTpOMarHuTHOIO 2 J1.5
nosst SIBieHue 3IeKTpoMarHuTHOH MHyKInH. CaMOMHTyKIIHSI.
WHIYyKTHBHOCTD. DKCTPATOKH 3aMBIKaHHS M Pa3MBIKaHHS dJICKTPHIECKON
nenu. KonebaTenpHbI KOHTYp. DIeKTPOMarHUTHBIC Kostebanus. Pemenne
3anau /Ip/
Cp MarnutHas naaykuus. Teopus MakcBesuia AJis DJIEKTPOMAarHUTHOTO 6 JI1.2
nionist /Cp/
HKP KonTpomnsHas padota 3 /UKP/ 2 JI1.4
Pazpen | Paspen S. Onrtuka
Jlek ®uznueckas onrtuka /JIex/ 6 J1.1
IIp ®duznyeckas ontuka. OCHOBHBIE 3aKOHBI T€OMETPUYECKON ONTHKH. 4 JIL.S
Wntepdepennns n mudpaxnus cseta. [lomsapusanus ceera. Pemenue
3amaq /Tlp/
Jlab Odusnueckas ontuka. JJabopatopnas padota 12. OnpeneneHue riIaBHOTO 6 JI1.3
(oxycHoro paccrosiHust 1uH3. Jlaboparopnas pabora 13.Onpenenenue
IToKa3aTeJIel IPETIOMIICHHIS JKHIKOCTEH C TOMOIIBIO pedpakToMeTpa
A60e. JlabopatopHas padota 13.0mnpeneneHre ATUHBI BOJIHBI U3Ty4eHHS
Ja3zepa npy nomouu 1udpakuonHoi pemerku /J1a6/
Cp Odusnueckas ontuka /Cp/ 10
Jlex KsanroBas onrtuka /JIex/ 2 JI1.1
IIp KsanroBas ontuka. 3aKOHBI TEIUIOBOTO H3IydeHUs u potodddekra. 4 JI.5
Pemenwue 3amaq /TIp/
JIa6 KsanToBas ontuka. Jlabopatopuas padora 14.0npenenenue 2 JI1.3
TeMITepaTyphl PACKAIICHHOTO TeJla ONTHYeCKHM MeTonoM /JIab/
Cp Ksanrosas onrtuxa /Cp/ 12 J1.3
HKP KonTpomnsHas pabdora 4 /UKP/ 2 JI1.4
Paznen | Pa3spen 6. ATromHas u saepHas ¢pusuka
Jlex Crpoenue aroma /JIex/ 2 J1.1
Ip Crpoenue aroma. KBaHTOBast Ipupoaa CBETa U BOJIHOBBIE CBOWCTBA 2 JI1.5
gactul. Pemenue 3anaua /Tlp/
JIab Crpoenue aroma. JlabopaTtopHas pabota 15. I'paxynpoBka 4 JI1.6
MOHOXPOMATOpa 110 CIIEKTPY HCIyCKaHUs aToMOB pTyTH. MccnenoBanue
CIIEKTPOB HCITyCKaHHUS BOJIOPO/IA M ONPE/ICIICHHE TIOCTOSHHOM
Punbepra /J1a6/
Cp Crpoenue atoma /Cp/ 6
Jlex SAnepnas dusuxa /Jlex/ 2 J1.1
IIp SAnepHas ¢u3uka. 3aK0H PaUOAKTUBHOTO pacnajia. SInepHble peaKyi. 2 J1.6

Pemienue 3agau /Ilp/




Cp Snepuas ¢puzuka /Cp/ 2 4 JI1.6 0

HKP KonTponsHas pabota 5 /UKP/ 2 2 1.4 0

5. COJEPKAHUE JUCLUIIIMHBI (MOAY.JIST)

Paznen 1. ®usnueckue OCHOBBI KIACCUUECKON MEXaHUKH

Tema 1.1. KunemaTuka

OnemeHTHI KMHEMaTHKH. Mogenu B MexaHuke. Cuctema orcueTa. [TocTynatensHoe ABMKEHHE TBEPAOTOo Tena. TpaekTopus, AIHHA
yTH, BEKTOp nepemenieHus. CKOpocTh M yCKOPEHHE TOUKH KaK IIPOU3BOJIHBIE painyca-BeKTopa 110 BpeMeHu. HopmanbsHoe u
TaHTeHIHATbHOE ycKopeHus. Kiaccuguxanust BUIOB ABIKEHHS.

Tema 1.2. Ilunamuka

Tpu 3akona nuHamuku Hetotona. TToHATHS Macchl ¥ CHIIbl. BUABI CHII B MEXaHUKE: TPEHHUS, yIPYTrOCTH U TAroTeHHA. MMmynbc Tena.
Wmmynsce cunbl. BHenHNe 1 BHYTpeHHHE CHIIBI. 3aKOH COXPAaHEHUS NMITyJIbca MEXaHNIeCcKoi cucteMsl. LleHTp mace (meHTp
UHEPLUH) MEXaHIHUYECKOH CHCTEMBI U 3aKOH €TO ABMKEHHS.

PaboTa MOCTOSHHOM M IepeMEHHOM CHITBI. BrIpaskeHHe paOoThl CHIIBI Uepe3 KPUBOIMHEHHBIN HHTEerpan. MOITHOCTh. DHEPrHs Kak
YHUBEpCAITbHAS Mepa Pa3INIHBIX (JOPM ABIKEHHS M B3aNMoIeHcTBrs. KnHeTHueckas SHepTrus MeXaHHIeCKOH CHCTEMBI. 3aKOH
COXpaHEHHSI MEXaHHYECKOH SHEPTHU U €T0 CBA3b C OJHOPOTHOCTHIO BPEMEHH. Y Iap aOCOTIOTHO YIPYIHX U HEYIPYTUX Tel.
MoMEHT HHEePLUH TBEPJOTO Teja OTHOCUTENBHO ocu. [IpumMeps! ero Beraucienus. Teopema LlTelinepa. MomeHT cuibl. OCHOBHOE
yYpaBHEHUE IMHAMUKH BPAIATEIbHOIO ABMKEHHS TBEPJOT0 TEIA OTHOCHTENLHO HEMOABMKHON OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMILYJIbCA U €70 CBSI3b C U30TPOIHOCTBIO IPOCTPAHCTBA.

3aKoH BCEMHUPHOTO TsAroreHus. [loTeHIanbpHast SHeprus MaTepHaIbHON TOUKU BO BHEIITHEM CHJIOBOM IIOJIE U €€ CBSI3b C CHIIOH,
JEHCTBYIOIIEH HAa MAaTEPUANIbHYIO TOUKY. 3aKOH COXPaHEHH MEXaHUYECKOM SHEPIHHU U €ro CBsI3b C OAHOPOAHOCTBIO BPEMEHH.
JlaBnenue B )kuIKOCTH U ra3e. EquHuips! uamepenus nasinenus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHMEe Hepa3pbIBHOCTU. Y paBHeHUe bepHyiu u cieactsus us Hero. Tedenue Ba3koi sxuaxoctd. @opmynsl HetoTona u
Croxca. KoadduiueHT BI3KOCTH U METO/IBI €r0 ONpeAeTIeHHUS.

Tema 1.3. MexaHmdeckne KoeOaHHs 1 BOJTHEI

T'apmonmdeckue Kone0aHus U UX XapakTepucTHKH. JuddepeHnnansHoe ypaBHEHNE TapMOHHUSCKHUX Konebanwmii. [IpyXHHBIH,
(usnueckuil 1 MaTeMaTUIECKUI MasTHUKY. DHEPrus rapMOHUYeCKuX Konaebanuil. CloxeHne rapMOHHUECKUX KoleOaHUil OMHOTO
HalpaBlIeHHs U OJUHAKOBOH 4acTOThl. bueHue.

Cro)xeHHs B3aNMHO MTePICHINKYISIPHBIX Koebannit. @urypsl Jlnccaxy. 3aTyxaronye 1 BEIHYKICHHBIE KoieOaHus. PesoHaHc.
BosHOBBIE Tponecchl. MexaHn3M 00pa30BaHMS MEXaHHIECKUX BOJIH B YIPYroi cpeae. IIpomonsHbIe U MoepeyHbIe BOTHBL
YpaBHeHue 110ckoi Oeryiieil BoaHbI. [[JinHa BOJHBI M BOJIHOBOE YHCIIO.

Pa3pmen 2. MonekynspHas Gpu3nka ¥ TepMOJIMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs TEOPHS

OmnbITHBIE 3aKOHBI UACANBHBIX ra3oB. YpaBHeHue Knaneiipona-MenaeneeBa. OcHoBHoe ypaBHeHHe MKT uaeanbHbIX ra3os.
CpenHss KHHETHYIecKasi SHePTis MOJIEKyIT. MoJIeKyIIpHO-KHHETHIECKOe TOJIKOBaHNE aOCOIOTHON TeMITepaTypHl.

OneMeHTHI cTaTUCTHYECKOl (hr3uky. 3akoH MakcBena A pacpeieNICHNs] MOJICKYIT HAEAIbHOTO ra3a 0 CKOPOCTSIM.
Bapomerpuueckas popmyina. 3akoH bosbiiMaHa Jy1s pacripe/ieNieHUst YacTHIL BO BHEIIIHEM MTOTEHIMAIBHOM Iosie. CpeiHee Yuciio
CTOJIKHOBEHHI! ¥ CPeIHSAS JUTMHA CBOOOJHOTO MTPOOEra MOJIEKYII.

OmnsrtHOe 0o60ocHOBarMe MKT. [luddy3us, TeIIonpoBoAHOCTS U BHYTpeHHee TpeHue. 3akoHbl Puxa, dypre n HeioToHAa.

Tema 2.2. TepmoaunHamuka

Buytpennsist sHeprus. Uncno creneneil cBo60b MoeKyll. 3aKOH paBHOMEPHOT'O PaclpeeleHus] SHEPTHHU 110 CTENEHSIM CBOOOIBI.
ITepBoe Hagaso TepMoxuHaMHKH. PaboTa rasa npu n3MeHeHHH ero o0beMa. TermIoeMKoCTs MaKpocHcTeMbl. MossipHas
TETIIOEMKOCTh. 3aBUCHMOCTb TEIIOEMKOCTH HACAIFHOTO Ta3a OT BUAA Mporecca. [IpuMeHeHne mepBoro Hagaiga TePMOITHAMUKH K
u3onpoueccaM. AnuabaTHblil mponecc. Ypasuenue [lyaccona.

Kpyrossie nporeccel. O6patumble 1 HeoOpaTuMsble mporeccsl. Lukin KapHo n ero k... 1t nneansHoro rasa. Bropoe Hagano
TepMoanHAMUKH. [loHATHE 00 SHTpONNH, €€ CTATHCTHYECKOE TOJIKOBAHHE.

Cuutbl ¥ MOTEHIUATBHAS YHEPT U MEKMOJIEKYIIIPHOTO B3auMoAeHcTBUL. D QeKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®azossie nepexons! 1 1 2 pona. Kpurnueckoe cocrosiHue. TpoiiHas Touka. OCOOCHHOCTH TBEPJOTO M XKUJIKOTO COCTOSHUI
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHue. KanmnispHbIe sSsBICHNS.

Paznen 3. DnexTpuuecTBO

Tewma 3.1. DaexTpocraTka

3akon Kynmona. HanpskeHHOCTS M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTPUYECKOTO 1Mois. [IpuHIN cymepno3nmm
JJeKTpuueckux nonei. IIpuMep pacuera HaNPSKEHHOCTH 0TS, CO31aBAEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsSKEHHOCTU
anexTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaboTa cH1 3IIeKTPHYECcKOTo MO 0 ITepeMENIeHHIo 3apsana. L{npkymamus BeKTopa HalpspkeHHOCTH. [loTeHnnanbHbIH XapakTep
3JIEKTPOCTATHUECKOTO MO, [ToTeHnman 31eKTpUYecKOoro mojst. DKBHIIOTCHI[NATBHBIE TOBEPXHOCTH. CBSA3b MOTEHIHATA C
HAIPSHKEHHOCTHIO MOJIS. DNEeKTPUUECcKoe Moje B UIIEKTpUKaxX. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanuu.
ITpoBOTHHKH B HNIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MpoBoaHNKA. KonneHcarops! v ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHHS KOHAEHCATOPOB B 0aTapero. DHEPTUs IEKTPOCTaTHIECKOoro moist. O0bpEMHAS IIIOTHOCTh
SHEprUHm.

Tema 3.2. DiexTpoarHaMHUKa

ITocrosiHHBIN 3neKTpUYecKull TOK. Buasl Hocutenen 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. 91C
UCTOYHMKA TOKa. 3akoH OMa IS y9acTKa U MoaHOH rernu. COmpoTHUBIICHHE W IPOBOJUMOCTS MPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. Pacuer conpoTuBiIeHUM IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

PaGota 1 MOIIHOCTG 351eKTpHuecKkoro Toka. 3akoH [xoyms-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery




pa3BeTBIEHHBIX Lieneil.

Paznen 4. DnexkTpoMaraeTusm

Tema 4.1 MaruurocraTuka

MarnutHoe nonie. Maaykius MarHuTHOro nosist. CUIoBbIe IMHUM MarHUTHOTO T0JIS1, €r0 BUXPEBO XapakTep. 3akoH AMmepa 1t
CHJIBI, JIEUCTBYIOIEH Ha MPOBOIHUK ¢ TOKOM. IIpaBuno n1eBoit pyku. MarHuTHbI MOMEHT KOHTYpa ¢ TokoM. KoHTyp ¢ TokoM B
MarHuTHoOM mose. [IpuHnun paboTs! anekTpoasurarens. 3akoH brno-Casapa-Jlammaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
nosneit (IpsMOTo U KPYTOBOTO TOKOB).

Cunibl B3aMMOJEHCTBHUS NapaIelbHbIX TOKOB. 3aKoHbI AMnepa. JIBHKeHHE 3apsKEHHBIX 9acTHI B MarHUTHOM none. Cuna
Jlopenna. Hupkymsuus Bektopa H u B. 3akon noigHoro Toka. MarautHoe mose cojieHou1a M Topouaa. [1oTok BeKTopa MarHUTHOU
unaykuuu. Teopema I'aycca ans nosss B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas uaaykuus. Teopust MakcBeia 11 2J€KTPOMarHUTHOTO OIS

Pa6oTa no nepemenieHno MPOBOIHUKA U KOHTYpa C TOKOM B MArHUTHOM Moe. DleKTpoMarHuTHas MHAykuus. 3akoH dapazes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHus 3Heprun. IIpasuno Jlenua. fIpnenue camouHaykiuu. IHOyKTUBHOCTE KOHTYpa. DJ1C
CaMOMHAYKINH. B3aumHas nHIyKIus.

MarnurHoe nose B BemecTse. TUIbl MarHeTHKOB (JiMa-, apa- 1 peppoMarHeTHKN), UX ¢pusndeckas npupoaa. HamarHuaeHHOCTS.
MarnuTtHas npoHUIIaeMocTh BemecTBa. OCHOBBI Teopun MakcBeiia. Tok cMmemeHus. Y paBHeHuss MakcBeluia B MHTETpalIbHOM
bopwme.

IonsTHe 0 nepeMeHHOM Toke. OMHUYECKOe, peaKTUBHOE (EMKOCTHOE U MHIYKTHBHOE) U ITOJHOE COMPOTUBICHUS LENHU IePEMEHHOT0
Toka. 3akoH OMa /I el NEPEMEHHOr0 TOKa. MOIIHOCTD, BbIEIsIeMas B LIEMH NEPEMEHHOTO TOKA.

OnexTpoMarHUTHBIE KosieOanms. ["apMOHUUECKHe, 3aTyXaloOHe U BEIHYK/IeHHbIE KoeOanus. [lonaTie o pe3oHaHce.
OnexTpoMarHUTHBIC BOJIHBI U UX cBoiicTBa. I1Ikana aeKTpOMAarHUTHBIX BOJH.

Paznen 5. OnTuxa

Tema 5.1. @usnyeckas onTuka

OCHOBHBIE 3aKOHBI T€OMETPHUYECKON ONTHKH. AOCOMIOTHBIN U OTHOCUTEBHBIN MMoKa3aTenau npeiomieHus. x ¢puszndeckuit cMbIc.
SIBnenne nonHOTo BHyTpeHHEro otpaxeHus. CeroBozbl. Chepuueckue 3epkana. Popmyia sepkana. [locrpoenne nzodpaxeHnii.
Tonxkwue mua3b1. @opmyna muH3BL. [TocTpoeHne H300pakeHIH.

BounHOBasI aeKTpOMarHUTHAS IPUPOAA cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJH. Bpems u amiHa
KorepeHTHOCTH. [IpocTpancTBeHHast KorepeHTHOCTb. VIHTepdepennus ceera. Metons! HabmoneHus naTrepdepeniu ceera. Pacuer
uHTepdepernun B onbite FOHTa. IHTepdepeHnrs cBeTa B TOHKUX IUICHKaX. [10JI0CH paBHOW TOJIIMHEI U PaBHOTO HAKJIOHA.
Kompua Hetotona. IIpuMenenne nHTEpEpeHIINN B HAyKe U TEXHHKE.

Judpaxuus ceeta. [Tpunimn INolirenca-®penens. Metoz 300 @penens. Judpakuus Openens Ha KpyriioM OTBEPCTHH U TUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bymbsda-bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
Kkpuctawos. [ToHsTHe 0 Tomorpaduu.

Ionstpusanus ceera. EcTecTBeHHBIN 1 MONAPU30BaHHEIN cBeT. 3akoH Mantoca. [Tonspusanus cBeTa IpH OTPAKEHHH U
MpeIOMJIEHUH Ha TPaHHLE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuyenpenomiuenue. ITpusma Hukomst. Ionsponsast u
MOJPHU3AI[IOHHBIE TTPU3MBL.

HckyccrBenHas ontrdeckas annmzoTponus. Dddexts! Keppa n @apanes. OnTrdecku akTHBHBIC BelecTsa. Jlucmepcus cera.
DJeMeHTHI 3JIeKTPOHHON Teopuu nucnepcuu cseta. [lornomenue (abcopOrust) cBeta. 3akoH byrepa.

Tema 5.2. KBanToBas onTHka

TermoBoe U3TydeHHE U €T0 XapaKTePUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacmipenenenue 3HEpruy B CrieKTpe aOCOIIOTHO YEPHOTo Tesa. 3aK0oH cMeleHus Buna. @opmyna Penes-[xuHca.

Ssnenue horoaddexra. Buenrnuii porord ekt u ero 3akonsl. DoToHbI. YpaBHeHHE DHHIITEWHA 1T BHEITHET0 GoTodddekra.
Macca u nmmyisce GoTona. [lapnenue ceera. Onpits! JIeOenena. Jlasepsl, mpuHINT NEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Paznen 6. ATromHas u sigepHast puznka

Tema 6.1. Ctpoenue aroma

Mopemn aromoB Tomricona u Pesepdopaa. DMmuprdaeckne 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M OTJIOMIEHHS aTOMOB.
Dopmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CePUH CHEKTPAIbHBIX JINHUN.

Bonna JIyn ne bpoiins. OneiTHOe 000CHOBaHUE KOPIYCKYIAPHO-BOJIHOBOTO Ayalnu3Ma CBOICTB BemiecTBa. COOTHOLIEHUS
HeompeeneHHocTel ['elizeHOepra kak MposiBJICHHE KOPITYCKYIIPHO-BOJTHOBOTO Jyali3Ma CBOICTB MaTepuu. BomHoBas GyHKIUS 1
ee craTucTuuecKuil cMeici. YpaBHeHue Illpénunrepa aAns craoHapHBIX COCTOSHUM.

IToctynarel bopa. BopoBckas Teopust aToMa BOZOPOAa U BOIOPOIONIOI00HOTO HOHA. ATOM BOAOPO/Ia B KBAHTOBOI MEXaHUKeE.
KsanToBsle unicna. Crine snekTpoHa. CnnHoBoe kBaHTOBOE uncio. [Tpunnun INaynu. Pacnipenenenue 3n1eKTPOHOB 1O COCTOSTHUSIM.
Tema 6.2. SInepHas puznka

PertreHosckue criekTpsl. 3akoH I'. Mosnu. [Tornomienue, CIOHTAHHOE U BEIHYXICHHOE H3nydeHue. [ToHsTne 00 OnTHYeCKuX
KBaHTOBBIX I'eHepaTopax (J1a3epax). Pasmep, coctas u 3apsiy aToMHOTO siipa. MaccoBoe u 3apsnoBoe uucia. Jledekt maccsl n
SHEPIUs CBSI3M A1pa.

B3aumMopnelicTBUEe HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MPUPOAE AACPHBIX CHI. Monenu sapa. PanuoakTUBHOE U3IIy4eHHUE U €T0
BUIbI. 3aKOH PaIMOAKTHBHOIO pacmhaia. 3aKOHOMEPHOCTH U MPOUCXOXKAeHHE anb(da, OeTa - 1 raMMa-u3IydeHus aTOMHBIX SAep.
ITonsTHE 0 AAEPHBIX PEaKLHAX U UX OCHOBHBIX THNaX. McKyccTBeHHas paluoakTUBHOCTD. [leneHue Tsokensix saep. Lennas
peakmust nenenus. [loraTue o simepHoi SHepreTrke. Peakis CHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TEpMOSIEPHBIX
peakiuii. DneMeHTapHbIe YacTHIbl. X Knaccupukanus.

6. POHJ OIIEHOYHBIX CPE/ICTB




6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

BrinosnHenue u 3amuTa 1a00paTopHbIX padoT
BrInosiHeHHE caMOCTOSITENBHBIX paboT

3ager

Ox3ameH

6.2. TeMbl NHCBMEHHBIX PadoT

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

OIIK-3: CiocobeH mpUMEeHSITh COOTBETCTBYIOIINH (DHU3MKO-MaTeMaTHIECKHUH anmapar, METOAbI aHATIH3a ¥ MOAETHPOBAHUS,
TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOTO HCCIIEJOBaHMS TIPH PELIEHHH MPO(ECCHOHAIBHBIX 3a1a4

1 cemectp

OTKpBITBIE BOIIPOCEHI

Bompoc Nel

OnumuTe Tporece H3MepeHHs Ko PUITEeHTa TPEHUS CKOIBKEHNS MEXIy ABYMS ITOBEPXHOCTAMH. Kakue mapaMeTpsl HEOOXOIMMO
KOHTPOJIMPOBATh TP MPOBEACHUH 3KCIEPIMEHTA?

OtBer:

Jast u3Mepenust ko3 QUINEHTA TPEHHS CKOIBKEHHS MEXK/Ty JBYMsI HOBEPXHOCTAMH OOBIYHO MCIOJIB3YETCsl METO]] HaKJIOHA
wrockocTi. OMH 13 00BEKTOB ITOMEIIAeTCsl Ha HAKIIOHHYIO INIOCKOCTB, 1 IIOCTETIEHHO YBEJTMUUBACTCS YO HAKJIOHA 1O MOMEHTa
Hauasa cKonbxkeHus. KoaddurmeHT Tpenns paccunTeIBaeTcsa Kak TaHTEHC yIJla HAKJIOHA. BaXkHO KOHTPOIMPOBATH YHCTOTY
HOBEPXHOCTEH, PaBHOMEPHOCTB IPUJIOKEHHS] Harpy3KH U OTCYTCTBHE BUOpALUii.

Bomnpoc 2:

OOBsicHUTE, KaK I3MEPUTH CKOPOCTB PacIIpOCTPAaHEHNUS 3BYKOBBIX BOJIH B cpejie. Kakue MeToabl HCTIONB3YIOTCS IS 3TOTO U KaKue
(hakTOpBI HY’)KHO YUHUTHIBATH?

Ortser:

CKOpOCTh PacIpOCTPaHEHHUS 3BYKOBBIX BOJIH B CPE/ie H3MEPSETCS C IOMOIIBIO METOI0B, OCHOBAHHBIX HA PETUCTPAIH BPEMEHH
MPOXO0KJCHUS 3ByKOBOI BOTHBI MEXKIy IBYMs TOUKaMH. MICIONB3yIOTCS yIbTPa3BYKOBBIC JATINKU MM MUKPOGOHBL. BaxkHo
YUYUTBIBATh TEMIIEPATYPY CPE.bl, BIAXXHOCTh M HAINYHE NPENSATCTBUH, KOTOPbIE MOTYT HMOBIHMATH HA PacCIpPOCTPaHEHHE 3BYKa.

3aKpLITI)Ie BOIIPOCHI C OTHUM MIPABUWIBHBIM OTBETOM

Bompoc Ne3

Kaxoii 3aKkoH onMchIBaeT ABMKEHHE Tea MOJT BO3ACHCTBUEM BHEIIHEH CHIIbI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) Bropoti 3akon HetoTona

c¢) Tperuii 3axon HeroToHa

d) 3akoH coxpaHeHUs SHEPTUN

IIpaBusbHbIii 0TBET: b) Bropoii 3akon HeioToHa

Bompoc Ned

Kaxkoit nmpubop ucnoms3yercs A U3MEPEHUs] CKOPOCTH 3BYKa B Bozie?
a) ['maponokaTtop

b) Oxomnot

¢) Conorpad

d) Jatuuk naBneHus

[IpaBunbHbIi oTBET: a) ['MapookaTop

gaKpLITI)Ie BOIIPOCHI C HECKOJIBKUMU MTPABUIIbHBIMU OTBETAMU

Bomnpoc Ne5

Kaxkue (axTops! BIUSIOT Ha CTAOMIFHOCTE CyJHA HA Boxe?
a) ®opma Kopiryca

b) Pactipenenenue rpy3os

¢) Bricora nHamBoHOTO G0pTa

d) I'mybuna ocagku

[IpaBunbHBIC OTBETHL: @, b, ¢, d

Bonpoc Ne6

Kaxue nmpuOopbl HCHOJIB3YIOTCS JUTSE M3MEPEHHST MarHUTHOTO T10JIs?
a) Kommac

b) Maraurometp

c¢) laneBanOMeTp

d) Karyrmika HHAYKTHBHOCTH

ITpaBuisHEIE OTBETHL: b, d

BOHpOCbI Ha YCTAHOBJICHHC OCJIEAOBATCIBHOCTH




Bompoc Ne7
YcTaHOBHTE MPABIWIIBHYIO MTOCIIEIOBATEEHOCTD IIArOB MPH MPOBEICHUN KCIIEPUMEHTA TI0 U3MEPEHHIO CKOPOCTH 3BYKa B BO3/yXE:

1. [MonxroueHre MUKPOPOHOB K PETHCTPUPYIOIIEMY YCTPOWMCTBY.
2. W3mepenue BpeMeHHU MPOXOXKICHHS 3ByKa MEXIy MUKPO(GOHAMHU.
3. Pacder cxopocTH 3Byka IO M3BECTHBIM PACCTOSIHUSIM U BPEMEHHU.
4. Hacrpoiika paccTosHHI MeXTy MHUKPO(OHAMH.

IIpaBunbHas nocnenoBaTenbHOCTh: 4 — 1 — 2 — 3

Bompoc Ne8

YcTaHOBHTE NTOCIEAOBATENIFHOCTD IIIATOB IIPH HACTPOHKE JIa3ePHOTO AANbHOMEPA ISl H3MEPEHUS PACCTOSHUS:
I. Hacrpoiika npueMHuKa cursana.

2. INoaxmouyeHre UCTOUYHNKA MUTAHUS.

3. Hacrpoiika nepenatomiero nasepa.

4. W3mepeHue paccTosHUs.

[IpaBuiibHas TOCTIENOBATENBHOCTD: 2 — 3 — 1 — 4
Bompoce! Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy GU3MUECKUMH SIBJICHUSME U TIPUOOPAMHU, UCTIOJIE3YEMBbIMH JIJISI UX U3YUICHUS:
Pusnyeckoe sBICHHUE IIpudop

a) Onektpuuectso 1) Amnepmerp

b) Marretnsm 2) Kommac

¢) Onrryeckue 3PPeKTh 3) CnekrpomeTp
d) PagnoaktuBHocts 4) I'eiirepoBckuii cueTuuk
[TpaBuIBHOE COOTBETCTBHUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

Bonpoc Nel0

Y CTaHOBHTE COOTBETCTBHE MEXKIY (PU3UUCCKUMH BEIMYMHAMH U HX AMHHUIAMU H3MepeHHsT B MexX/TyHapOIHON CHCTEME eANHHMI
(CH):

dusnyeckas BeIUYUHA Enununa usmepeHus
a) Cuna 1) HeroToH

b) Pabora 2) Ixoymab

¢) MomHocTb 3) Barr

d) Dueprus 4) xoynb

[IpaBunbHOE COOTBETCTBUE:

a) — 1)

b) — 2)

c)—3)

d)—4)

2 cemectp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OOBsIcHUTE, KaK TPOUCXOAUT NPENOMIIEHUE CBETa HA FPaHHUIIE ABYX CPel C pa3HbIMH MOKa3aTeIsiMu npenomienus. Kaxkue gakropsl
BIIMSIOT Ha YTOJI IPETOMIICHUS?

Ortser:

IIpenomnenue cBeTa MPpOUCXOIUT, KOI/Ia CBET MEPEXOAUT U3 OJHOM cpezbl B IPYTYIO C Pa3IMUHbIM [10KA3aTeleM IIPEIOMIICHUS.
Vron npenoMieHus OnpeAenseTcs OTHOIEHUEM CHHYCOB YIIIOB MaJeHHs U MPENoMIIeH s, cornacHo 3akoHy CHemna-Jlekapra. Ha
YTOJI TIPETIOMJICHHS BIHSIOT TTOKA3aTeIH MPEOMIIEHIS 00CHX CpeJl, YroJl IaJeHHUs CBeTa U AIIMHA BOJIHEI CBETA.

Bompoc Ne2

OOBsicHUTE, KaK TPOUCXOIHUT (PoT03(h(PeKT U Kakne (PaKTOPHI BIUAIOT Ha €ro MHTEHCUBHOCTE. Kakue MaTepHraisl Hanboree

3¢ HEKTUBHO TEMOHCTPHUPYIOT GoTO3hDeKT?

OrtserT:

Dorosddext — 3T0 sIBIEHME, IPU KOTOPOM CBET BBIOWBAET 3JICKTPOHBI N3 TOBEPXHOCTH MaTepuaina. MHrencuBHOCTE oToadderra
3aBHCHT OT YaCTOTHI CBETA, €r0 MHTCHCHBHOCTH 1 CBOWCTB MaTepHaia. MaTepHasl ¢ HU3KOH paboToi BEIXOAA 3JIEKTPOHA, TaKHe
KakK IIeJI0OYHbIe MeTaJUIbl, Hanbosee 3((eKTUBHO MPOSBIIOT POTOI(HDEKT.

3aKpBITBIC BOITPOCHI C OAHUM IIPaBUJIIBHBIM OTBETOM

Bompoc Ne3




Kaxkoit nmpubop ucnonas3yercst A U3MEpEeHus JUIMHBI BOJIHBI CBEeTa?
a) Cnektpomerp

b) ®orometp

c¢) Uurepdepomerp

d) Mukpockon

I[TpaBuitbHEI 0TBeT: @) CIEKTpOMETp

Bomnpoc Ne4

Kakoii 2meMeHT nepruoanYecKoil TaOIHIBI HMEeT HanOOoIbIIee KOJTMISCTBO IPOTOHOB B sipe?
a) Ypan

b) Ilnyronnit

¢) Panuit

d) Kanmudopuuii

IIpaBuibHEIA OTBET: a) YpaH

3aKpLITLIe BOITPOCHI C HECKOJIbKMMU ITPaBUJIbHBIMU OTBECTaMHU

Bonpoc Ne5

Kaxue MeTo/ipl MCIIONB3YIOTCS AJIsk OOHAPYKEHHS PaJHOAKTHBHBIX HCTOYHUKOB?
a) 'amma-cnektpomeTpust

b) JleTekTopbI HOHU3UPYIOLIETO H3ITyICHUS

c¢) PerTrenodmyopecueHTHbII aHATH3

d) DrnekTpoHHass MUKPOCKOIHS

ITpaBuiBbHEIE OTBETHL: a, b

Bonpoc Ne6

Kaxwe mprOOphI HCTIONB3YIOTCS TS HCCIICOBAaHHS ONTHYSCKUX CBOMCTB MaTepuanoB?
a) CnextpodoTomerp

b) Homspumerp

¢) Pedpakromerp

d) Kamubparop

IIpaBuibHBIE OTBETHL: @, b, C

BOHpOCBI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIBHOCTH

Bonpoc Ne7

YcTaHOBHTE MPAaBHUIIBHYIO TIOCIEI0BATEIEHOCTD ITAIIOB MIPOLIECCa SIICPHOTO CHHTE3A:
1. OO0pa3oBaHue renmsl.

2. CoenuHeHne AByX aTOMOB BOAOpPOJa.

3. BricBOOOXKIEHNE DHEPTUM.

4. dopMupoBaHHE HOBOM MaTepuH.

IIpaBunbHas nocnenoBaTeNbHOCTh: 2 -4 — 1 — 3

Bormpoc Ne8

VYcTaHOBHTE PABHIIBHYIO ITOCIEI0BATEIFHOCTD IIAroB IIPH MPOBEICHUN SKCIEPHMEHTA 110 HHTEP(HEPESHITNH CBETA:
1. Habmonenne u perucrpanus HHTEpGHEpEeHINOHHON KapTHHBL

2. YcTaHOBKa MCTOYHHMKA KOTEPEHTHOTO CBETA.

3. YcraHOBKa 3KpaHa I HaOMoAeHNsT HHTepdepeHIN.

4. PerymipoBanue paccTOSHNS MEXIYy HCTOYHHKOM CBETa U SKPAHOM.

IIpaBuibHas mocneq0BAaTENbHOCTD: 2 — 4 — 3 — 1
Bompockl Ha ycTaHOBJIEHUE COOTBETCTBHSI

Bonpoc Ne9

YcTaHOBHUTE COOTBETCTBUE MEXY (GPM3NUYECKUMH SIBICHUSMH M UX IPIMCHEHUEM B TEXHHKE!
DU3NUECKOE SIBICHUE IIpuMeHEHNE B TEXHUKE

a) ®orordp ekt 1) Conneunsle Gatapeu

b) Snepusiit cunte3 2) Jlaszepbl

¢) Maruutsoe nozie 3) Kommacel

d) DnexTpoMarHuTHAS WHIYKITS 4) T'eneparys 37I€KTPOIHEPTUU
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

¢)—3)

d—4)

Bonpoc Nel0
YcranoBUTE COOTBETCTBHUE MEXKAY Q)HSI/II-IECKI/IMI/I SIBJICHUAMU B OIITUKC U UX OIIMCAHUCM:




duznueckoe SBICHUE Omnucanue

a) Judpaxuns 1) PaznoskeHne cBeTa Ha CIEKTpallbHbBIE 1IBETA
b) IIpenomnenue 2) Nzrubanne CBETOBBIX BOJH IIPH MPOXOXKICHUH depe3 Mperpamy
¢) ducnepcus 3) 3MeHeHne HaIpaBIeHUS CBETA IIPH IEPEXO/e U3 OTHOH CPeasl B APYTYIO

d) Unrepdepenuuss 4) IlepekpriTue CBETOBBIX BOJIH, MPUBOISIIIEE K YCHICHHIO MM OCIa0JIeHUI0 MHTEHCUBHOCTH CBETa
I[TpaBuIIbHOE COOTBETCTBHE:!

2) — 2)

b) — 3)

c)—1)

d)—4)

OIIK-11: Crioco6en opMyTupoBaTh U peraTh HAYYHO-TEXHMYECKHE 3a1a41 110 00ECIICUCHUI0 0€30NaCHbIX YCIOBHI U OXPaHBbI
TpyZa B 00JIaCTAX MOXKAPHOW 0€30MTaCHOCTH, JIMKBUAINH TOCIICACTBAI UpE3BBIYAIHBIX CUTYAIHH, CIIACCHUS YeJIOBEKA, 3aIIUTHI
OKpY’Karolei cpeapl.

1 cemectp

Bomnpoc Nel

OnumuTe, Kak MEHAeTCS IIOTHOCTH Ta3a MpH H3MEHEHUH TeMIIepaTypsl U AaBieHus. Kakue ¢usmdeckne cBOHCTBA ra3a
OIIPEIENSIOT €r0 MOBEAECHHE B ITUX YCIOBUSIX?

Ortset: IIpu yBenuueHuu TeMnepaTypsl ra3 pacupseTcs, YT0 NPUBOAUT K YMEHBILIEHUIO €r0 MIOTHOCTH. IIpy noBbIIeHHN
JIABJICHUS r'a3 CKUMACTCS, YBEIIMUMBAs CBOIO INTIOTHOCTH. OCHOBHEIE CBOICTBA r'a3a, KOTOPHIE OIPEEINAIOT €ro OBEICHNUE,
BKJTIOYAIOT CPEJHIOI0 KHHETHUYECKYIO SHEPTUIO MOJIEKY (TeMIepaTypa) U CHITy MEeKMOIEKYIIPHOTO B3aUMOICHCTBUS (IaBICHHE).
Bompoc No2

OOBsicHUTE, TOYEMY ITPH IBIDKCHAH Cy/IHA Ha TOBOPOTE KOPITYC HAKIOHACTCS BHYTPH MMOBOpoTa. Kakue CHITBI BBI3BIBAIOT 3TOT
HaKJIOH U KaK OHU BIIUSIOT HA YCTOMYMBOCTB CyAHA?

Ortset: HaxiioH xopiyca cyHa BHyTpb IIOBOPOTA BEI3BAH JEHCTBHEM LEHTPOCTPEMUTENBHBIX CUJI, BOSHUKAIOIIUX MPH ABUKEHUU
10 KpUBONMHENWHOH TpaekTopun. Koraa cyqHo noBopaunBaeT, IEHTPOCTPEMUTENBHAS CHJIA TSHET €ro K LIEHTPY OBOPOTa,
3aCTaBIAA KOPITYC HAKIOHATHCA BHYTPh. DTOT HAKJIOH KOMIICHCHPYETCSI CHJIaMH IIIaBy9eCTH, JSHCTBYIOIINMH CHU3Y BBEPX,
KOTOPBIC CTPEMATCSI BEpHYTh CyIHO B BEPTUKAIBHOE MOIOKEHUE. Y CTONYMUBOCTD Cy/JJHA 3aBUCHT OT COOTHOIICHHS ATUX CHIL: 4YeM
CHJIbHEE HaKJIOH, TEM 0OJIbIIIE BEPOSITHOCTD IOTEPH YCTOWYMBOCTH. BakHbIMU (hakTOpamMH, BIMUSIONIMMH Ha YCTOHYHNBOCTS,
SBJIAIOTCS BBEICOTA IIEHTpa Macc CyJHa, popMa KopIryca 1 paclipeaeieHue Tpy3a.

Bompoc Ne3

Kakoii 3aK0H OIKMCHIBAET 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaIiy MpYy>KUHbI?
a) 3aKOH BCEMHUPHOTO TSATOTCHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3axon boitnsa-Maprorra

IIpaBunbHEN oTBET: b) 3akoH ['yka

Bompoc No4

Kaxkoe ycTpo#cTBO IpeoOpa3yeT MeXaHHIECKYI0 SHEPTHIO B DJICKTPHIECKYIO?
a) luHamo-MarmHaa

b) Tpaucdopmarop

¢) AKKYMYJISITOD

d) Korgencatop

IIpaBusbHbIA OTBET: a) JluHaAMO-MamInHa

Bompoc Ne5

Kakue u3 nepeunciieHHbIX CBOMCTB XapaKTePHBI I (heppOMArHUTHBIX MaTePHAIOB?
a) Beicokas 31eKTponpoBOANMOCTD

b) CriocoOHOCTH COXpaHATh OCTATOYHYIO HAMAarHUYEHHOCTh

¢) Huskast MarnuTHast MPOHUIIAEMOCTh

d) Hanuuue nomeHoB

ITpaBunbHbIC OTBETHI: b, d

Bonpoc Ne6

Kakue BETUUUHBI SBISIOTCS OCHOBHBIMH MAPAMETPAMK COCTOSIHUSI TEPMOJANHAMUYCCKOI CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas nons

d) Hasnenue

e) CkopocTh

[IpaBunbHBIE OTBETHL: a, b, d

Bompoc No7

YcTaHOBHTE MPABHIIBHYIO ITOCIEOBATEIFHOCTD CTAANI BIKEHUS Tella, OPOIIECHHOTO TOPU30HTAIBHO ¢ HEKOTOPOH HadaIbHOM
CKOPOCTEIO.

I. Teno nBukeTCs paBHOMEPHO BJI0JIb TOPU3OHTAIBLHONU OCH.




2. Teno HauMHAET ABUTAThCA MOA ACHCTBHEM CUIIBI TSKECTH.

3. Teno KoCTHUIIO MOBEPXHOCTH 3EMIIH.

4. I'opu3oHTaNbHOE ABIKECHHUE 3aMEIUISIETCS M3-3a CONPOTHUBICHHS BO3yXa.
IIpaBunbHas nocnenoBaTeNbHOCTh: 1 -4 — 2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENFHOCTD ICHCTBHI IPH M3MEPEHNH 3JICKTPHIECKOT0 COPOTHBIICHHS PE3UCTOpa METOIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2. W3MepuTh HalpsHKEHHE Ha PE3UCTOPE.

3. IMoaxmounTs Pe3UCTOp MOCIEAOBATEIHHO C AMIEPMETPOM U BOJIBTMETPOM.

4. W3meputs crily TOKa B LEMH.

5. PaccunTathe comnpoTuBieHHe 1o 3akoHy OMma.

IIpaBunbHas nocnenoBaTenbHOCTh: 1 -3 54 —2 — 5

Bompoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKITYy PU3MUECKUMH BEIMIMHAME U MX CHMBOJIaMH B MexayHapoHoi cucteme equuutl (CH).
duznyeckas BeIMYHMHA CumBon
a)Cuia 1)F

b) Pabora 2) W

¢) MomHocTs 3)P

d) Dnextpuyeckuil 3apsn 4 Q
[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

Bompoc NelQ

YcTaHOBHUTE COOTBETCTBHE MEKLy (PU3MIECKUMHU SIBICHHAMH M YCTPOHCTBAMH, MCIIOIb3YIOIMH 3T SBJICHUSL.
duznyeckoe sSBICHHUE YerpoiicTBo

a) DIIeKTPOMarHUTHAsT MHIYKIUSA 1) Tpanchopmarop
b) ®ortorddext 2) Conuneunast Garapes

¢) Pezonanc 3) LC-xoHTYp

d) TepmonneKTpUIECTBO 4) Tepmomapa

IIpaBuUIBHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d)—4)

2 cemecTp

Bonpoc Nel

OO0BbscHUTE, TOUeMy OelIblii CBET MpY MPOXOXKIAESHUH Yepe3 MPU3MY pas3jlaraeTcsi Ha ClieKTpajibHble BeTa. Kakue mpruHIUIbI JeKaT
B OCHOBE 3TOT'O SIBJICHUA?

Ortgert: benblii cBeT mpeacTaBiIseT co00il cMeCh BCeX BUAUMBIX LIBETOB CTIEKTPa. [Ipu MPOX0KISHUN Yepe3 MPU3MY CBET
MIPEIOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACIPOCTPAHEHUS KaXKIOT0 1IBETa B MaTepHase MpU3Mbl. JTO SIBIEHUE U3BECTHO KaK
Jucnepcus cBera. PazianyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO MPUBOAUT K UX Pa3eNeHUIO U
00pa30BaHMIO PAIyTH IIBETOB.

Bompoc Ne2

OnumuTe Tporece paIuoaKTHBHOTO pacnaga U 0OBsICHUTE, KaKHe BUABI PaARO0aKTHBHOTO paciiajia CyImecTBYOT. Kakne mpoaykTsl
00pa3yroTcs B pe3yibTaTe KaXkKIoro BUa pacmana’?

OrtBeT: PagroakTuBHBIN pacnag — 3TO MPOLECC CAMONIPOM3BOJILHOTO MPEBPAIlCHUs] HECTAOMIIBHBIX sIep B CTAOUIbHBIE ITyTEM
BBIOpOCA HJIEMEHTAPHBIX YaCTHI] I raMMa-n3inydeHnsi. CylecTBYIOT TpU OCHOBHBIX THIIA Pa/IMOaKTHBHOTO pacraja: aiabda-
pacman, 6era-pacmajn ¥ raMMa-u3iIydeHue. Anbda-pacnan IpUBOIUT K 00Pa30BAHUIO HOBOTO 3JEMEHTA ¢ MEHBIITNM aTOMHBIM
YHCJIOM U YMCHBIIEHHEM YHCIa HeHTpoHOB. beTa-pacnan BKIogaeT TpaHC(HOPMAIHIO HEUTPOHA B IPOTOH MIIM IPOTOHA B HEHTPOH
C BBIJICJICHUEM ITO3UTPOHA HJIN JJICKTPOHA COOTBETCTBEHHO. | ' aMMa-M3iTydeHne — 3TO BbIICIICHIE SHEPIHHU B BUAE (POTOHOB
BBICOKOM 3HEpTruu 0e3 M3MEHEHHs COCTaBa spa.

Bompoc Ne3

Kakoii n3 mepeunciieHHbIX JIEMEHTOB 00J1a1aeT HauOOIbINEi AaTOMHOW Maccoi?
a) Bogopon

b) Tenmii

¢) Yruepon

d) XKeneso

IIpaBunsHeni otBeT: d) XKeneszo




Bomnpoc Ne4

Kakoii npubop ncnons3yercst a1t HabII0IeHHs 3a TIOBEACHUEM MUKPOYACTHUILL, TAKMX KaK JICKTPOHBI?
a) Muxkpockon

b) Huknotpon

¢) DIEeKTPOHHBIA MUKPOCKOI

d) Pagmonokatop

[IpaBUIBHEIA OTBET: ¢) DIEKTPOHHBIH MUKPOCKOII

Bormpoc Ne5

Kakue U3 mepedrciIeHHbIX YCTPONCTB UCIIONB3YIOT IPHHIIUIIB ONITHKH?
a) JIazepsr

b) Pamapsr

¢) Teneckorbl

d) Kamepst

IIpaBusibHBIE OTBETHL: a, C, d

Bonpoc Ne6

Kaxue 13 nepeyrciIeHHbIX YaCTHI] y4aCTBYIOT B SIICPHBIX PEaKLHsX?
a) DIEeKTPOHBI

b) ITpoToHbI

c¢) Helitponst

d) ITosutponsr

ITpaBuitbHBIC OTBETHI: b, C

Bomnpoc Ne7

YcraHOBHUTE MPaBUIIBHYIO MOCIIEIOBATENBHOCTE COOBITHIH PH 00pa30BaHUM PaJly>KHOTO CIIEKTpa:
1. Benblit cBeT nomnazaet Ha MOBEPXHOCTH BOJIBI.

2. CBeT npenoMisieTcss U 0OTPakaeTcs BHYTPH KaIUId BOABIL.

3. CBeT BBIXOIUT U3 KAIUIM U Pa3/laracTcs Ha OTAEIbHBIC I[BETA.

4. YesioBeK BUIUT pajyry.

IIpaBunbHas nocinenoBarenbHOCTh: 1| -2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE NOCIEA0BATENEHOCTD TAIOB SIEPHOTO JEICHHUS:
1. BrIcBOOOXKICHIE YHEPIHH.

2. 3axBaT HEHTPOHA SIPOM.

3. Pacnian siipa Ha aBe 4acTu.

4. O0pa3oBaHHE HOBBIX HEHTPOHOB.

IIpaBunbHas mocnea0BaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy BUAAMH PAIHOAKTUBHOTO PAcIiafa u 00pa3yIoNIMHUCS JaCTHIIAMU:
Bun pacnana O6pasyromuecs 4acTHIBI

a) Anbpa-pacran 1) ITo3uTpon

b) bera-pacman 2) Anbpa-gactuna

¢) l'amma-n3nydenue 3) OnexTpoH

d) bera-muttoc-pacnan 4) I'amma-otoH

ITpaBuIBHOE COOTBETCTBHUE:

2) — 2)

b) — 3)

c)—4)

d—1)

Bonpoc Nel0

YcTaHOBHUTE COOTBETCTBUE MEXY (DM3NUECKUMH SIBICHUSIMU U IPUMEPAMHU UX HCIIOJIb30BAHMSA:
DU3NUECKOE SIBICHUE IIpumep ucnonb3oBaHus

a) dudpakmus ceera 1) CD/DVD-npourpsiBarens

b) Snepusiii cunte3 2) ComHile

¢) PaqnoakTuBHBIN pacnan 3) AtoMHas 3J€KTpOCTaHLUs
d) ®nyopecuennus  4) JlIOMUHECHIEHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)— 1)

b) —2)

c)—3)

d—4)

6.4. MeTogu4yecKkne MaTePUAJIbI, ONIPeIeISIONINe POLEeAYPhI OLEHUBAHUS

MertouKa OLEHKH JIADOPaTOPHBIX paboT




CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta0OpaTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrpPaMMON TUCIIUTIIHHEL
JlabopaTopHas paboTa CUMTAETCS 3ALIMIIEHHON P YCIOBUH yIOBIETBOPUTENBHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOITPOCOB, TIPHBEICHHBIX B KOHIIE KaK0I paOOTHI B TaOOPaTOPHOM MPAKTHKYME, a TAKKe BBIITOTHEHHS TECTOBBIX 3aIaHUH 110 TeMe
paboTHI Ha YCMOTpPEHHE TIpenoaBaTesei.

Meroauka 3a4eTa 1o JUCIHUIUIAHE
3ayeT Mo AMCIUILTHHE BBICTABISETCS MO PE3yAbTaTaM CUCTEMAaTHUECKON paOOTHI CTYJCHTa B TEUEHHE CEMECTpA.

MeTtonuKa OLEHKH 3K3aMeHa 110 JUCLIUIUINHE

Teoperndeckast 4acTh 3K3aMeHa 0 JUCIUILIMHE TPEACTABIACT cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOCHHE IIPOHICHHOTO MaTepHaa -
TEPMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu oOydaromuiics, Ui KaKa0ro 3a1aHus, GopMyIHpyeT NPaBUIIbHBIE C €70 TOYKH 3PEHUS OTBETHL.
3a7aHue CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEPHBIE OTBETHI HA BOMPOCHL. B MpoTUBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOJIHEHHBIM.

IIpakTHyeckas 4acTh dK3aMEHa [10 JUCLIUIUIMHE NIPECTABIAET 3a1a4l, HAPABJICHHBIE HA BBIBICHHE BO3MOXXHOCTU IIPAKTUYECKOTO
IIPUMEHEHUS. KOHKPETHOIO TEOPETUYECKOI0 Pasiena.

OK3aMeH BBICTABISIETCS C YUETOM PE3YJIbTATOB BHINOJIHEHHS TEOPETUUECKON U MPAKTUUECKON YacTe B COOTBETCTBUM C
MPUBECHHBIMH HIDKE TPEOOBAaHUAMH.

5 (oTm4HO) >85 Bce 3agaHus BEIONHEHBI B COOTBETCTBUH C TPSOOBAHUAMH, B ITOJHOM 00BeMe M 0e3 OIMIMOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME HOCTATOYHOM IS OOIIETo
(HyHKIMOHUPOBAHUS CUCTEMBI MJIH BHITIOJHEHO J1BA 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUSAMH, B IIOJTHOM 0OBbeme U 0e3 OIIMOOK.

3 (yIOBIETBOPUTEIIBLHO) 50+74 BeImonHeHO HEe MEHee NBYX 3aJaHUil B COOTBETCTBUHU C TPEeOOBaHHUSIMH, B 00beMe
JOCTATOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMBI

2 (HeYIOBIETBOPUTEIIHHO) <50 BrimonHeHO MeHee ABYX 3aaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JIOCTATOYHOM JJIs1 001IEero PyHKIMOHUPOBAHUS CUCTEMBI
HToroBeiii 0aut 3a 9K3aMeH BBICTABJISIETCS 110 OIICHKE XY/IIeH YacTH. B CIOpHBIX cilydasx MpernojaBaTellb BIpaBe 3a1aBaTh
YTOUYHSIOIINE BOMPOCHI U 1aBaTh JOMOIHUTEIBHBIC IPAKTHUECKUE 3aJaHHS.

7. YYAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI (MOJYJIS)

7.1 Pexomenayemasi iuTepaTrypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, COCTaBUTEIH 3aryaBue WznarenscTBo, rox

JI1.1 | Tpodpumona Taucus Kypc ¢usnku: yaed. mocoOue 11 HHKCHEP.-TEXH. CIeIl. By30B Mocksa: Axagemust, 2010
MBanoBHa

JI1.2 | Bukynos CraHucnas Du3mKa: 3a1a4U A CAMOCTOAT. PELLIEHU U1 CTyJE€HTOB BCEX CIIELL. Hosocubupck: HI'ABT,
Bukroposudy, 04. 1 3204. (hopM 0O0ydeHHst 2011

Tpeinkrna Enena
TpanueBHa

JI1.3 [CurnmoB Brnamucnas | Onruka. @usnka aToma: 1ab0paTOPHEINA IPAKTHKYM IO (DH3HKE Hosocubupck: CI'YBT,
WBanosuy, 2016

IIpoTononosa Huna
[TaBnoBHa

JI1.4 | Buxkynos C. B., ®dusmka: cOOPHUK 3a1a4 Hosocubupck: CI'YBT,
Curumos B. ., 2017
Tpeiakuna E. T.

JI1.5 | C.B. Bukynos, B.1. dusuka: yued. mocoodue Hosocubupck: CI'YBT,
Curnmos, E.T. 2017

Tpemakuna, A.C.
SpocnaBueBa

JI1.6 | Huxutenko AHaTtonuii |JIabopaToOpHBIN MPAKTHUKYM MO MOJICKYJIAPHO# (pHU3HKe: MPaKTHKyM Hosocubupck: CI'YBT,
I'eopruesuuy, SIkoBieB 2019

Biagumup
Huxonaesuu,
CurumoB Bnanucnas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI1.7 | Hukutenko AHaToaui
T'eopruesuny, SlkoBnes
Buagumup
Huxomaesuu,
Curnmos Biagucinas
MBanoBuy, TpbeIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxaun Hukonaesuu

JlabopaTopHBIi MPAKTHKYM 10 MOJIEKYISIPHOH (hU3UKe: IPaKTHKyM

Hosocubupck: CI'YBT,
2019

JI1.8 | Huxkurenko AHaTomui
I'eopruesuny, Sxosies
Buagumup
Huxomaesuy,
CurumoB Bnagucmas
WBanoBuy, TpeiHKUHA
Enena TpanuesHa,
IIporononosa Huna
IlaBnoBHa, ["'onoBaHoOB
Muxaun HukonaeBuu

JlabopaTopHBIi MPaKTHKYM TI0 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTECIIN

3ariaBue UsnarTenscTBO, rOI

JI2.1 | Opnos Tpanuit
Bacunbesuu,
CuHOKOB Muxauni

IlerpoBuu

JlaGopaTopHBIii IPaKTUKYM 110 (PU3HKE. DIEKTPUIECTBO, MAarHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOY JIA)

Hasnauenne

Ob6opynoBanue

YuebHas ayJUTOpHs JUTS
HPOBEJCHHUS TEKYLIEr0 KOHTPOJIA
U IPOMEXYTOYHOI aTTeCTauu

AymutopHas nocka; Kowmmuexkr yueOHoit wmebenm; JlaGopaTopHble CTeHOBI: YHUBEpPCATBHBIN
CTeHJ «3aKOHbl TMOCTOSHHOrO TOKa», 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue
TOPH30HTAIBHON COCTaBISIONIEH MarHUTHOro moist 3emu, 4 mT. OmpeznelicHHEe YCKOPEHUS
CHIIBI TSDKECTH To crioco0y beccens, 6 mr.; Mastauk O6epbOeka, 2 mt.; MaxoBoe kojeco, 4 mrT.;
Ompenenenne ckopoctd  3Byka;, OrmpeneneHuHe OTHOWICHHS — TEIIOEMKOCTEH, 2  MIT.;
JlaboparopHoe oGopynoBanue: HaGop »siekTpousMepuTeNbHBIX Ipubopos, 2 mrT.; Habop
000pYIOBaHMUS [UIS BEIYHCICHIS OTPENTHOCTEH M3MEPEHHH, 6 IIT.

Jlabopatopust onTHkd W (HUBUKU
aroMa - ydeOHasi ayJauTOpHs st

AynuropHast nmocka; Kommuiekt yueOHoit Mmebenm; JlaGopatoprble ycraHoBku: OrpeneneHue
ITIaBHOTO (POKYCHOTO paccTOsHHA JTHH3BL, OnpeneneHue mokas3aTels IPeTOMIECHHS XHIKOCTEH ¢

MPOBECHUS a0opaTOPHBIX | IOMOIIbI0  pedpakToMerpa AO6Oe; OmpeneneHre UIMHBI BOJHBI Jlazepa MpPH  MTOMOIIU

3aHATHH TUQpaKIMOHHON permeTkr; OnpeaeneHre KOHICHTPAIMU CaXapHBIX PacTBOPOB C IOMOIIBIO
caxapumerpa, 2 mr.; OrmpeneneHne TeMmIepaTypsl packanéHHoro Tena; VccienoBanue
JMHEHYaTOro CIeKTpa BOIOPOJa U ONpeesieH sl ocTosHHON Punbepra

YuebOHas ayIUTOPHS Ui | AyautopHas mocka; KoMrutekt ydeOHON MeOenn; MynabTHMenniiHOE 00OpYIOBaHHUE: MPOCKTOP

IIPOBEJIEHUS TEKYIIEro KOHTPOJISL
U IPOMEKYTOYHOM aTTeCTalUH

(cranmoHnapHsIif), skpaH (crarmonapHsIii), [IK (meperocHoit)




