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1 IIOACHUTEJIBHAA 3AIIUCKA

1.1 Hean y4ue6noii ucHHITHHBI

Henbto AMCHMIUIMHBL sBIAeTCS (GopMupoBaHME (YHIAMEHTAIBHBIX 3HaHUH y
CTyNEeHTOB O (PHM3MUYECKOH CYIMHOCTH SBJICHWH W MPOIIECCOB B YCTPOWUCTBAX pA3IHYHOMN
(u3uuecKol NPHPOABI, TPUHUMIAX NPUMEHECHUS (QU3MYCCKUX MOJACIEeH M METOIOB UL
BBIOOpa 2P HEKTUBHBIX pPelIeHUH NPH PEelIEeHUH OpraHU3alMOHHO-TEXHIYECKUX 3a/1a4, a TaK)Ke
(OpMUPOBAHUIO HAayYHOTO MUPOBO33PEHMS, HAaBBHIKOB BIAJICHUS OCHOBHBIMHU IpPUEMaMH U
METOaMH peIeHUs IPHKIAAHBIX Mpo0ieM, O3HAKOMIICHHIO ¢ HCTOpUeld M OCHOBHBIMH
HanpaBJIeHUSIMU U TEHACHIIUSIMHU Pa3BUTUS (DU3UKH.

1.2. Ilnanmpyemble pe3yJiLTAThI H3yUeHHs XUCHMILTUHDI

B pesynprare ocBoeHUs y1eOHOH TUCHUIUTUHBEL CTYIEHT JOJDKEH
3HATH:
— OCHOBHBIE 3aKOHEI U TEOPUHU KIIACCHUYECKOM M COBPEMEHHOU (HU3MYeCKOU HAYKH, a
TaKXKe TPaHUIIBI X IPUMEHUMOCTH;
— METO/IbI M3MEPEHHS PUMIECKHX XapaKTEPUCTUK BEIIECTB U II0JIEH;
— (pusnyeckre OCHOBHI METOJIOB MCCIIEIOBAHMS BEIIECTRA,;
~ TIPUHIWIEL JKCIEPHMEHTATBHOTO M TEOPETHYECKOTO H3YUYeHHs (DM3MUECKHX
SIBIIEHHH U IPOECCOB;
yMeThb: g
— IPEMEHSTD 3aKOHBI (YH3UKH JUIsS pENICHAs TPHKIIATHBIX HHXKEHEPHBIX 3a/1a4;
— HCIOJIb30BaTh OCHOBHBIC H3MEPHUTENBHBIE IPHOOPHI IIPH SKCICPHMEHTATHLHOM
U3y4eHUH QU3MUECKUX U TEXHOIOTHYECKHX IIPOLECCOB;
— oOpabaTpiBaTh ¥ aHAJIU3UPOBATH PE3YNBTATHl SKCICPUMEHTAIBHBEIX H3MEPEHU
GU3NIeCKUX BEIINYNH;
BJIAJETD: - ‘
— MeToJaMH (PU3UIECKOro MOAEINPOBAHHS TEXHHIECKUX IPOIECCOB;
— METOIaMH aHANIN3a U PEIIeHHs IIPHKIATHBX HEKEHEPHEIX 3a/1a4.

1.3. MecTo y4eOHOM JUCHUILINHBI B CHCTEME NIOATOTOBKHU CTyIeHTa
i

Hucnunnraa otHocuTes K 610Ky 1 «{ucuummiast (Mmoxym) (baszoBas wacTh).
[lepeuenr yueOHBIX MUCUUIUIMH (IIMKJIOB AUCIUILIAH), KOTOPbIe OYIAyT ONMpPAaThCS Ha

TAHHYIO AHCUUIUINHY

- TeopeTu4yecKkre OCHOBEI 3JIEKTPOTEXHIKHY;

- TeopeTnueckas MExaHUKa;

- [Ippxnaanas mexanuka po6OTOB;

- DnexTpuYecKue IPUBOILI MEXAaTPOHHEIX U POOOTOTEXHUYECKHX YCTPOUCTR;

- ['unpo- 1 THEBMOMPUBO MEXATPOHHBIX U POOOTOTEXHUUECKUX YCTPOUCTB.

Kpome Toro, pe3ynbrarthl H3y4eHHs] AUCHMIUIMHBI HCHOJB3YIOTCS B XOJE IPaKTHKH,
IPH IIOATOTOBKE BHITYCKHOW KBATH(PHKAUOHHON pabOTHL

1.4 TpeGoBanusi K 0CBOEHHIO YUOHOI TN CUMILUINHBI
OcBoeHne paHHOH y4eOHOW IUCHUINIMHBI AOJKHO ofecrneunBaTh (GopMUpOBaHHE
CIEAYIOIIUX KOMIETCHIINA:



Koasi
bopMmupyeMrIX HaumeHoBanus popMUpyeMbIX KOMIIETEHITHI
KOMIIETEHLMI
OIlK-1 Crioco6HOCTh NPENCTaBIATh ANEKBATHYIO COBPEMEHHOMY VPOBHIO 3HAHHMI

HAYy4YHYIO KapTHHY MHpa Ha OCHOBC 3HaHHS OCHOBHBIX HOHO)KCHI/II\/'I, 3aKOHOB
1 MCTOIOB €CTCCTBEHHBIX HAYK 1 MaTEMaTUKH

OlIIK-2 Bnanenue Qu3NKO-MaTeMaTHYECKUM  aIlliaparoM, HEOOXOMAMMBIM ISt
OIMCAaHUSA MEXAaTPOHHBIX H pOOOTOTEXHUUECKUX CHCTEM

2 CTPYKTYPA U COAEPKAHUE TNCHUITINHBI

Bxnag mucuunnueel B (GOpPMHpOBaHHME pe3yibTaToB OO0yuUeHMS  BBIITYCKHHKA
(xoMmeTeHUMH) W JOOCTHXEHHE OOOOHIEHHBIX pe3ylIbTAaTOB OOYYEHHS IPOMCXOIHUT IIyTEM
OCBOEHHS COAEPXKAHUS 00YUEHUS U NOCTHIKEHHS YACTHBIX PE3yIbTaTOB 00y4YeH s, OMHCAHHEBIX
B IaHHOM pas/ierie.

2.1 Coxep:xaHne y4eOHOM JUCHHIIHHL

Howmep Koasr hopMupyemeix

HaumenoBanue Tem Conepxxanue .
TEMBI KOMIIETEHIMI

1 Brenenue. Onements! | Ilpenmer tduzuku. Metonst | OJIK-1
KUHEMaTHKH I10CTyNaTeNsHoOro | uccnegopanuws. Ou3nyeckhe = MOJIEIH.
M ' BpaIlaTeNbHOTO JABIKEHHs | Ponb GU3MKH B CTAHOBIEHMM HHXKEHEDA.
MaTepUaSIbHON TOUYKMU. Ofwas cTpykTypa © 3ajadu  Kypca
: ¢dusnku.

ONeMEHTHl KHHEMAaTHKH MaTepHalbHOM
Touku. CHCTeMa OTCUeTa. Pamiyc-BekTop
CkopocTb )74 YCKOpEHue Kak
POM3BOHbIE pajiyc-BeKTopa no
BpPEMEHH. YpasHeHwus JBYKEHHA.
OxHoMepHOe JBIDKEHHE.
Kpusonuueitnoe asmxenune. HopmansHoe
¥ TAHTeHIHATBHOE YCKOPEHHUA.

OneMeHTh KUHEMAaTHKH BPAalaTeJBHOTO
IOBIDKEHHMS: YITIOBAs CKOPOCTH M YIJIOBOE
YCKOpEHHME, HX CBS3b C JIHMHEHHBIMH
CKOPOCTAMU M YCKOPEHISIMU

'

2 Jdunamuxa nocrynarensHoro | [lepeeiii 3akoH Hriotoma u momsatue | QITK-1
ABMKEHMA. 3aKOH COXPAHEHHS | MHCPLMAIBHOX W HeHHepUMalbHON | Y[TK-2
UMITyJIbCa CHCTeMBl oOTcyeTa. Macca W UMITyJbC.
IloHaTHE COCTOAHMS B KIIAcCHYECKOMH
MEXaHUKE.
Bropoii 3axoH HeloTOHA, Kax ypaBHeHHE
) mBmwkeHuss. Cuia, Kak [pOM3BOIHAA
‘ umnynsca. Tpetuit 3axoH HeioToHa.
3aKOH COXPaHEHHsS UMITYJIbCA.
MexaHudeckas cuctema. LleHTp vHepIH
(macc) mexaHudeckol cuctemsl. Teopema
0 JBWKEHUM LIEHTPA UHEPLIUU.

3 Pabora u sneprus Pabota cunmel u ee Bolpaxkenue uepes | QIIK-1
KPUBOJIMHERHBIH + MHTerpan | OT[K-2
KonceppaTuBHEIE M HEKOHCEpPBATUBHBIC
CHIIbL. Kuneruueckas JHEPIHs.

INoTeHuManbHas 3HEprusa MaTepHaﬂBHOﬁ




TOYKH BO BHEIIHEM CIJIOBOM [OJE.
IMonsTe © rpaaueHTe  CcKanApHO
(GYHKIMM KOOpAWHAT.

3aKOH COXpaHEHWs 3HEPTUH B
MEXaHHKe

3aKOH COXPaHEHHs YHEPTHU B MEXaHHKE,
OGwedu3ndeckuil  3aKOH COXPAHEHHUS
sueprun. Yaap aGCOMOTHO yNpyrHX W
HEYNPYTHX TeL. '

OIIK-1
OIIK-2

HI/IHaMI/IKa BpaIlaTeJIbHOro
ABVXKCHUA TBEPAOTO TEJIa

MoOMEHT CHIBl M MOMEHT HMITyJIbCa.
YpaBHeHHE IMHAMHUKHA BpalaTEIbHOTO
IOBWDKEHHUS TBEpAOro Teima. MOMEHT
WHEepUMH MaTepuanbHOil ToukH. MoMeHT
HUMITyJIbCA ~ MEXaHH4YECKOW  CHCTEMBI.
MoMeHT HHEpUHU Telad OTHOCUTENIBHO
HemoBHKHOH ocu. Teopema 1llrelinepa.
Kunernueckas 3HEprus Bpailarolierocs
Tesa. 3aKOH COXPAHEHHMS MOMEHTa
uMITyJbca. [ Ipockorsl

OIIK-1
OIIK-2

HewvnepuuaabHbIE CUCTEMBI
oTcHeTa.

HeunepumansHele  CHCTEMBI  OTCHETA.
Cuna wunepnun. Cuma Kopuonuca.
OcHoBHoOM 3aKOH IOUHAMHKH B
HEHHEePLHAIBHBIX CHCTEMaX

OIIK-1
OIIK-2

DJ1eMeHTHI
MEXaHHKH

PEIATUBUCTCKOH

ITpeobpazoBanue Tanunes.
MexaHH4eCcKuil NpPUHUUN OTHOCHTENb-
Hocty. IocTynarsl cnenuanbHoi Teopuu
OTHOCUTENBHOCTH. [TpeobpazoBanus
Jlopenua. OTHOCHTENBHOCTH MJIMH U
TIPOMEXKYTKOB BpeMeHU. PeaATHBUCTCKUH
3aKOH CIIOXKEHMA CKOpOCTEH.
Pensatusuctckuit  mmnyssc.  OCHOBHOH
3aK0H PENATUBACTCKOMN JUHAMUKU
MaTepualbHOM  TOYKM.  B3auMOCBA3b
Macchkl M 3HeprHd. COOTHOIIGHUE MEXTY
TMOJIHOM  JHEpPrHed W HUMITYJIbCOM
yacTullsl. PeNSTHBHUCTCKOE BBIPAXKEHUE
JUIsl KWHETHUECKOH SHEPIUM.

OIIK-1
OIIK-2

.

OCHOBBI
KHUHETHYECKOH
‘NaeanbHbIX ra3oB

MOJIEKYJIAPHO-
TeOpHU

CTaTUCTIHECKUI W TEpMOAMHAMHUYECKUH
MeTOIbl  HCcleloBaHus.  Makpocko-
ryueckie napameTpbl. JlaBjieHue rasa c
TOYKH 3peHus MOJIEKYTIPHO-
KUHETHECKOH TEOPUHL. puHnun
HETANLHOTO  pAaBHOBECHs. Y paBHEHHE
COCTOAHUA uAeayNbHOro rasza. CpemHss
KHHETHYECKast DHEPIUs  MOJEKYIL
MoreKyIApHO-KUHETUYECKOE TOJKO-
BaHue abCcOMOTHOMN TeMmepatypsl. Uucno
crerenedt cBOOOIBI. 3aKOH PABHOMEPHOTO
pacTpefieNeHUsl JHepruu Mo CTeHeHAM
cBOOOIBL.

OTIK-1
OITK-2

KIaccuIecKon
Pacnpenenenue

3JIEMEHTBI
CTaTUCTHKH.
boabnmana

BapomeTrpryeckas ¢dopmyma.
Pacripenenenue Bonbumana.
BepostHocTs 1 duykryauus. PyHkuus
pacupeeNne s BepOsSTHOCTEH.

OlIK-1
OIIK-2

10

KJIACCHUYECKOH
Pacripenenexue

DeMeHTR!
CTATHCTHKH.
MakcBena

-3akoH MakcBesra Ui paclpelesIeHus

MOJIEKYJl UISAJIBHOTO ra3a Ino CKOPOCTIM
H SHEPrUsIM HX TEILIOBOrO MABMKEHHMA.
CpenHue ckopOCTH TEIUIOBOTO ABWKEHHMA
yactil. Pacripenenenne  Maxkceesuia-
Bonbnmana

OIIK-1
OIIK-2

11

SBrneHus nepeHoca

Cpennee YHCIO CTONKHOBEHUH U CpelHAs
JUiiHa cBoOGomHOro mpobera MOMEKYJ.

OIIK-1
OITK-2




OnbITHBIE 3aKOHBI
TETMJIONPOBOAHOCTH |
TpeHus. MonekynspHo-KMHETHYeCKas
Teopus SBJICHHIA nepeHoca B
HEPABHOBECHOM CHCTEME.

o dysun,
BHYTPEHHETO

12

IlepBoe Havajlo

TCPMOIAWHAMHKH

PaboTa rasa npy M3MEeHEHHH ero o0beMa.
BHyTpenH:As JHEPrUs
TEPMOIUHAMUUECKOM CHCTEMBI.
Konvvectso TemnoTel. IlepBoe Hauaio
TepMOAUHAMHKHU. [IpuMeHeHHe NepBOro
Hayana K mzomnpoueccam. TernnoeMKocTb.
VYpenbHas 4 MoJSIpHAsE TETHIOEMKOCTH.
3aBUCUMOCTh TEIUIOEMKOCTH HICabHOIO
rasa oT BUjA nporiecca.
HenocraToyHOCTh KIAaCCHUECKOH TEOPHUH
TeIIOeMKOCTH. TemnoeMKOCTb TBEPABIX
Ted

OIIK-1
OIIK-2

13

AnvabaTHbIil
Kpyrosble mporeccht

polece.

AnuabatHplif  mpouecc.  YpaBHEHHE
Ilyaccona. Obpatumble u HeoOpaTHMBble
TEIUIOBbIE MPOIIECCHI. Kpyrossie
npouecchl (mukner). Hukm Kapuo u ero
KIIM. TemnoBble JIBUTATENIHN U
XONOUITIbHbIE MAIITUHBI,

OIIK-1
OIIK-2

14

Bropoe Havauo
TEpMOAMHAMHUKH.
TepmoanHamuaeckas

BEPOATHOCTD.

- CUCTEMbI

IlpuBenennas  Terutota.  OHTPOIHA.
[MpyHuMn ~ BO3pacTaHusA  JHTPOIHU.
OHTponUsl HAcaNnbHOrO rasa. TpeTbe
Hayano TepMOJUHAMUKH.

TepMoauHaMudeckas BEPOATHOCTb.
Omnpejienexre 3HTPONIMY HEPABHOBECHOM
Yyepe3 TepPMOISUHAMUYECKYIO
BEpPOATHOCTh COCTOSHUS.

OIIK-1
OIIK-2

15

PeanbHble raspl

Cunsl 4 NOTEHIMAJbHAA
MEXMOIEKYJIAPHOro
Db dexTrunHbIi
YpaBHeHHUE

3HEpruA
B3aUMOJECHCTBUA.
IviameTp MOJEKYII.

Ban-nep-Baansca.
W3otepmst  Bad-mep-Baanbca u  ux
aHanu3. MertacTabunbHele  COCTOSIHMA.
Kputuueckas TOYKa. BayTtpenuss
SHEeprud peajbHbIX T'a30B.

OIIK-1
OIIK-2

16

Da30Bble EPEXOIbI

[onstue daswl, $pazoBoro paBHORECHS U
npeppaiieHus. [lpapuno ¢a3 I'm66ca.
®azo0Bpic Hepexoasl 1- KM 2- poxa.
Jduarpammsl coctosHus. TpoliHas Touka

OIIK-1
OIIK-2

17

DJeMEeHTHI
JKMIKOCTEH.

MEXAHUKH

HdaBrieHue B OKMIOKOCTH. YpaBHECHUE
HEpa3phIBHOCTH AN HECKUMaeMow
XKHUAKOCTH. YpaBHeHUE BepHymu.
BsskocTs. JlamunapHbII i
TypOyneHTHbIi PEXMMBI TEYEHUA
KUAKOCTEH.

OIIK-1
OIIK-2

18

DexTpoCTaTHYECKOE MoNe B
BaKyyMe

" HanpsskeHHOCTB KaK

OnexTpHUuecKuH 3apaj. 3axoH
coxpaHeHwsa 3apaga. 3JakoH Kynona.
Onextpuueckoe TI0JIE. OcCHOBHbIE
XapaKTEePUCTUKH 3IEKTPUIESCKOro Mond —
HaNpsKeHHOCTh W norteHuual. Ilpuxrnvn
CYTNepHO3ULHH 3NEKTPOCTATHUECKUX
noneil. Pabora no mepeMeIlieHHrO 3apsiaa
B JfieKTpocTatvueckoM riosie. CBs3b
NOoTeHLMANa C HaIpsHKEHHOCTBIO IIONS.

TpagueHT

OIIK-1
OlIK-2




noTeHITHaa.

19

OnexTpocTaTHYECKas TeopeMa
T'aycca

INorok BEKTOpa HaInpsHKEHHOCTH
JNEKTPUIECKOTO HOJIA.
OnexTpocraTyueckas Teopema [aycca
IUISL JNEKTPUYECKOTO IOJs B BaKyyMe.
[lpumenenuwe Teopembl [aycca mis
pacuera eKTPOCTaTUIECKHUX NoNeH.

OIIK-1
OIIK-2

20

OnexTpryeckoe noie B
BELLECTBE

CBobonHble M CBS3aHHbIE 3apAABl B
IuanekTprkax. IonspHbie 1 HENONSIPHbIE
MOJIEKYJIBI. Turel AH3NEKTPHKOB.
OnexTpoHHas u OpHEHTalUOHHAN
nojsgpusaupA. BekTop  nondpusaumu.
HanpsoxeHHOCTS TIOJIA B {HJIEKTPHKE.
ONeKTprIecKoe CMEIIIEHHE.
Jusnexrpuyaeckas BOCTIPHMMYHBOCTE
BElleCTBA ¥ €€ 3aBHCHMMOCTD  OT
TEMIIEPATYPBbI. IyanexkTpudeckas
npoHuuaemMocTs cpenel. Teopema IMaycca
IIA  ONEeKTPUYECKOTO  Tojs - B
JHIJICKTPHKE.

OIIK-1
OIIK-2

21

HpOBO)lHHKH B DJICKTPUUYCCKOM
roJie. 3HeKTp0€MKOCTL

[TpoBoAHHKH B JJIEKTPUYECKOM TOJE.
Ilone BHyTpM DOpPOBOJHUKA W Yy €ro
TIOBEPXHOCTHL. OJeKTpocTaTHdecKas
3aMyTa. NIEKTPOEMKOCTh YEAHHEHHOTO
NpOBOJHMKA. B3auMuas eMKOCTh IBYX
npoBonHuKoB. Koxaencatopsl. Dueprus
3apSKEHHBIX YEIWHEHHOIO TPOBOJHUKA
KOHIEHCATOpa M CHCTEMBI IIPOBOJHMKOB.
OHeprusa  3JEKTPOCTaTUYECKOIro  TOJA.
O06bemHas IJIOTHOCTD JHEPrUY
3NEKTPOCTaTHYECKOTO MO,

OIlK-1
OIIK-2

22

[ToCTOAHHBINA — 3JI€XTPUUCCKUIL
TOK

[ocToAHHBI 2J€KTpUYECKUH TOK, €ro
XapaKTepPUCTUKH u yCI0BUA
cymectBoBaHus.  [IMOTHOCTE  TOKa.
VYpaBHEHNE HepasphIBHOCTH. PazHOCTB
NIOTEHLINAJIOB, SIEKTPOABIXYIIAA CUla U
Hanpsokerue. O600meHHb1 3akoH Oma B
uHTETpATBHON ¥ auddepeHIManbHOMN
¢dopme. ["paHuLbl NPUMEHUMOCTH 3aKOHa
Oma. PaboTta M MOLIHOCTH TOKa. 3aKoH
xoyna-Jlenua B uHTerpanbHOH W
muddepennuanbHoll  dopme.  3axoHb!
Kupxroga. 1

OIIK-1
OIIK-2

23

Krnaccudeckast anekTpoHHas
TEOpH: IPOBOIUMOCTH
METalIOB

Kraccmueckas  JNEKTPOHHAA — TEOPUS
JNEKTPOTIPOBOJHOCTH METAIIOB - W €€
onbITHOe OOocHOBaHUEe. BLIROA 3aKOHOB
Oma u JDxoyns-Jlenna B aubdepen-
IMalbHOM  (opMe U3  SIEKTPOHHBIX
TIpeICTaBIeHUM.

OIIK-1
OIIK-2

24

DNeKTPUYECKUH TOK B rase

OnexTprHeckuit Tok B Bakyyme. Tepmo-
3NEKTPOHHAs SMHUCCHS. ONEKTpHUECKUii
TOK B rase. [Ipoueccel HOHU3aLMU M
pexomOunaimu. IloraTHE 0 mTasme.
JebaeBcknii paauyc 3KpaHUPOBAHUSL.

OIlK-1
OIIK-2

25

MarHuTHOe 1oJie B BaKyyMe

MarautHoe mone. Bektop MarHuTHOH
nnaykumd. 3akod buo-Casapa-Jlamnaca.
IlpuMenenne  3akoHa  buo-Capapa-
Jlanimaca mns pacdera Ioss NpocTeHunx
cUCTEM: - MarHuTHoe nojsie

OIlK-1
OIIK-2

AIPSIMOJTIMHEMHOIO TPOBOJHUKA C TOKOM,

t




MarHuTHOE NoJIe KpYyroBOTO TOKa. 3aKOH
Awmnepa. Cuna Awmmepa. OnpeneneHue
€IMHMLB! CUJIBE TOKA - AMIiep.

26

MarHuTHOE 1ojie B BaKyyMme

MaruvTHeIi MOMEHT BMTKA C TOKOM.
3aKkOH HONHOrO TOKa AN MArHUTHOIO
noNs B BaKyyMeé M €ro HPUMEHEHHE K
pacueTy [ONA TPOCTEHUIIMX CHCTEM.
MaruuTsslii notok. Teopema Maycca ana
MarHuTHOro Inoiis. Buxpesoil xapaxtep
MarguTHoro nons. Pabora nepemelnenus
MPOBOAHMKA C TOKOM B MarHMTHOM IOJI€.
Pamka ¢ TOKOM B MarHUTHOM TIOJIE.

OIIK-1
OIIK-2

27

JBwxeHue 3aPSKEHHBIX
YacTUL, B MAarHUTHOM TIOJIE.
MarsuTHbli DOTOK

JdBwkeHUe  3apsKEHHBIX
marHutHoM 1one. Cuna  JlopeHua.
OTk/oOHeHHe  ABWKYLUIMXCSA = 9YacTHIY
ANEKTPUIECKUMU u MarHUTHBIMU
NOJAMYL. Macc- CIIEKTPOMETPBI.
[puunun  nedcrBus  LUMKIMYECKHX
yCKOopuTenell  3apsDKeHHBIX — YacTHIL

Sdodext Xomna.

4acTHl B

OIIK-1
OIIK-2

28

SIBneHue
WHIYKLH.
CaMOWHITYKUNH

3JIEKTPOMATrHUTHO I
SBnenue

SIBneHue NIEXTPOMArHUTHOW WHAYKUMWH.
[TpaBuno Jlenua. 3axoH
3JIEKTPOMArHUTHOW WHIyKUHWM. SIBnenue
CAMOMHIYKLHH. UHIYKTUBHOCTb.
HWBOYyKTUBHOCTE AJIMHHOIO COJIEHOWIA.
SArneHue B3aUMHOM HHAYKIHAH.
B3aumHass MHOYKTMBHOCTH. TOKHM mpH
pasMbIKAHUM U 3aMBIKAHUM  LIEMIH.

- OHeprust MarHutHoro mnong. OO6bemHas

MNOTHOCTh SHEPTUHA MATHUTHOTO TTOJIA.

OIIK-1

OIK-2

29

MarHuTHblE MOMEHTBI aTOMOB.
JInaMarHeTHsM. '

« |; [lapamarneTusm

MarHauTtHble MOMEHTBHI aTOMOB.
HamarnuyeHHocTs. THIBI MarHETHKOB.
OneMmeHTapHas  TeopuA aua- %4
napamMarHeTu3Ma. MarnuTtHas
BOCIPHAMYHBOCTb  BELIECTBA H €€
3aBUCUMOCTb oT TEMIEPaTYPHL.
MaruutHas  HOPOHULIAEMOCTH  CPEIbl.
HanpsokeHHOCTB ~ MarHUTHOTO  TIOJIA.
3aKOH NOJIHOTO TOKa MAJIA MArHHTHOTO
ToJIs B BELLIECTRE.

OIIK-1
OIIK-2

30

DeppoMardeTusm

®deppomarHeTHkd. OCHOBHBIE CBOMCTBa
(beppoMarHeTHKOB. Kpusas
HaMarHudHBaHuUA. MarsuTHSIH
ructepesuc. Touxa Kropu. JlomeHHas
cTpykrypa. Ilpupona ¢eppomarserusma.
Tok cmemenusa. Cucrema ypaBHEHUH
MakcBenna B uHTerpanbHoit dopme.
OneXTpOMarHUTHOE MoJe.

OIIK-1
OIIK-2

31

I"apMmonuueckue xonebanus

. U buznyeckni

Konebagusd M HX
JuddepenunansHoe
ypaBHEHHE TapMOHUYECKUX
MeXaHWUeCKUX  KkonebaHWil ®  ero
pewenye. [IpyXMHHBIN, MaTeMATHYECKHI
MasTHHKH.
KOHTYP.

I'apmonudeckue
XapaKTepPUCTUKU.

OIIK-1
OIIK-2

Konebatenpubli




JuddepenunansHoe ypaBHEHUE
rapMOHHYECKUX 3MEKTPOMATHUTHBIX
konebaHUH M ero pelleHHWe. ODHEPrus
rapMoHH4eckux KosebaHuit. Cnoxxenue
rapMOHM4ecKnx  koyebaHuéi  oxHOro
HanpaslieHHus M OJMHAKOBOM | YaCTOTHL.
Buenus. CnoxeHue B3aUMHO
nepHneHIUKYISPHBIX KoJeOaHuIt.

32

3atyxatoiue konedanus

3aryxaiomue KoneGanus
HuddepenunansHoe ypaBHEHUE
3aTyXaloUUX MEXaHHYeCcKUX KoyeGaHHi
u ero pemenne. [ubpdepenunansHoe
YpaBHEHHE 3aTyXaloLmX
IEKTPOMATHUTHBIX KOJeOaHWit u ero
pewenue. Koadbbunment 3aryxaHus u
JIorapupMuUIecKuit JEKpEeMeHT.
Anepuoanueckuii mpouecc.

OIlK-1
OIIK-2

33

BriHyXIeHHbIE KOTeGaHus

HudpepennmansHoe ypaBHeHHe
BBIHY ¥ /ICHHBIX MEXaHHIECKUX
koeGaHui ¥ ero pelieHue. AMIIUTYAA
U ¢aza NpU BBIHYXAEHHBIX KOJICOaHUAX.
Cnyuait pezonadca. uddepeHuuansHoe
ypaBHEHHE BBIHYXICHHBIX
JJIEKTPOMArHUTHBIX KonebaHWi H  ero
pewenne. [lepevennniit Tok. 'Pe3oHanc
HanpsKEHUH.

OIIK-1
OIIK-2

34

BonHOBBIE POILIECCHI

Boanosle mnpouecchl. IIponosnbHble U
NoTiepeHHble  BOJHBL. I'apMOHHYeckue
BOJIHBL. YpaBHeHWe Oerymieil BOJIHBL
JHa BOJTHBL W BOJNHOBOE YKci0. PpoHT
Bouinbl. Da3oBasi CkopocTh. OaHOMEpHOE
BOJIHOBOE YypaBHeHHe. CTOs4YME BOJIHBI.
YpaBHeHHE CTOSYEl BOJIHB! U €0 aHaIM3.
3ddext Honepa.

OIIK-1
OIIK-2

35

3J'ICKTpOMaFHPITHa}I BOJIHA

YpaBHEHHE JNEKTPOMATHUTHON BOJIHEL
BosanoBoe ypaBHEHHUE. OcHoBHblE
CBOMCTBa  3JIEKTPOMarHUTHBIX  BOJIH.
OtpaxeHnue n npeloMIieHue
JJIEKTPOMArHUTHEIX ~ BOAH.  DHeprus
3JIEKTPOMATrHUTHBIX BOJIH. IToTox
snepruu. Bekrop Ymosa-TlotinTunra

OIIK-1
OIlK-2

36

HHTepdepenuus ceeta

Wurepdepennus CBETA. MoHo-
XpOMaTHYHOCTb " KOTEPEHTHOCTh
CBETOBBIX BONH. Bpema u nnuHa
KOTrepeHTHOCTH. Pacder
UHTepEPEHLIMOHHON KapTHHBEI OT ABYX
KOTEPEHTHBIX HCTOYHHUKOB. OnrTHyeckas
pazHocTh  Xopma. HHrepdepeHumsa B
TOHKHX IIJICHKaX. ITpaxTuyeckue
NpHMEeHeHUs UHTEephEPEHLHH.
MHuoromny4eBas UHTEephEPEHLMS.
Hntepdepomerpsl.

OIIK-1
OIIK-2

37

Iudpaxuus ceera

Jnppaxuus csera. Hpuauun Trojirenca-

Openens. Meron  30H  Openens.
duepakuus OpeHena Ha  Kpyrjiom
orBepcTMd M jgucke.  Judpaxuui
Opaynrodepa Ha oAHO ILEJTH.

OIIK-1
OIIK-2

38

JudpakuuoHyas peureTxa.

HpOCTpaHCTBEHHaﬂ peureTka

Judpaxuus Opaynrodepa Ha
IUppakLMOHHON pemieTke. Peletka kak

OIIK-1
OIIK-2

creKTpalibHbil. mpubop. Paspemarouias

|




CIOCOOHOCTD  ONTHYECKUX  HpPHUOOPOB.
IOudpakuus  Ha  IPOCTPAHCTBEHHOMU
pemetke. Dopmyna Bynsda-bperros.
IlowstTne 0  peHTreHOrpaduUeckoM
ananuse. [ToHsaTue o rosorpaduu

39

Bzaumogeiicteue  cBeta €
BEIIECTBOM

HopmanbHas ¥ aHOMajbHas IUCIIEPCHH.
IMonstue 06 DIEKTPOHHOW  TeOpHH
aucrepcu  csera.  llornmomeHne W
paccesHUE CBeTa.

OIIK-1
OIIK-2

40

BsamMmopeiictBue  cBeTta  C
BEILIECTBOM

EctecTBeHHBIN M NOJSPHU30BAHHLIA CBET.
[Tonspusanusi cBera IIPH OTPAXKEHHUH.
3akon bpiocrepa. 3axkoH Mamoca.
OnTtudeckas  aKkTUBHOCTh.  J[BoiiHoe
TydenpesoMiIeHUe. OpaHooCHbIE
kpucTainsl. [longpusauuoHHbIe TPU3MBI
U OIS PO IBL. HckyccrBenHas
ONTHYECKAsl aHU3O0TPONHS.

OIIK-1
OIIK-2

41

Tennosoe uznyueHue

TeroBoe  u3myueHde.  AGCOIOTHO
gepHoe  Teno. 3akoH  Kupxroda.
Pacripenenenue 3Hepru® B CIEKTpe
abCcoMOTHO  4YepHOro  Tela.  3aKoH
Credana-bonpiMana. 3akoH CMeEIIEHHA
Buna. KBaurtoBas rumoteza u (opMysa
Inauka. BeiBon w3 ¢opmynsl Ilnanka
3ak0oHOB Credana-bospimana u Buna.

OIIK-1
OIIK-2

42

KopmyckynsipHo-BosiHoBoOH
Lyaju3M CBETa U MaTepuu

OHeprus, Macca ¥ HUMIYJIC (OTOHA.

Bumel  ¢oroanexrpudeckoro sddexra.
Buemauit ¢oTospdext U ero 3aKoHbL.
YpasHenne DHHINTEHHA A7 BHEIIHETO
¢doroaddexra. Onertel  Jlebenesa.

~)IaBJIeHI/IC ceeTa. KBaHTOBOE M BOJIHOBOE

ob6bAcHeHUE [aBleHusA CBeTa. PhexT
Komnrona u €ro TEOpUs.
Huanekrnueckoe €IMHCTBO
KOPIYCKYJIAPHBIX #W BOJHOBBIX CBOHCTB
3JIeKTPOMATHUTHOTO W3JTyYeHHsI.
I'unotesa ge  bpoiina.  OnsITHbIE
060CHOBaHMS KOPITYCKYJIAPHO-BOIHOBOTO
TyanmsMa JacTHI] BELLIECTBA.
CooTHOWEHHUE HeomnpeAeeHHoCTeH
[eitzendepra.

OIIK-1
OIIK-2

43

OCHOBbI KBAHTOBOH MEXaHUKH.
Vpasuenne Llpénrurepa

BosHoBas $hyHKIMA U ee CTaTUCTHYECKUi
cmeica. Obuiee ypapHenue HIpenunrepa.
YpaBHeHUE 1lIpennnrepa b1
CTalMOHapHBIX cocTosHui. CBofonHas
yactuia. Yactuna B OJHOMEDHOM
MOTEHUMAIBHON  AME. TyHHenbHBIN
s¢pdext. HIIBO xak onTudeckuil aHanor
TYHHEJIbHOTo 3 peKTa.

OIIK-1
OIIK-2

44

CriexTph! aTOMOB U MOJEKYJ

I'naBHoe, opOuTanbHOE W MAarHUTHOE
KBaHTOBBIE uYHcila. CHUH 3JIEKTPOHA.
CnuiHOBOE KBaHTOBOE vucno. [lpuHuun
[Maynu. PacnpenmeneHue 31€KTPOHOB B
aroMax 1o  cocTosHuAM. CHexTpsl
BOJOPOAOTIONOOHBIX aTOMOB.
OHepreTHYeckne  YPOBHM  MOJIEKYIL
Monekynsapubie cnexTpsl. Ilormomenue,
CIIOHTAHHOE ¥ BBIHYXJICHHOE U3JIyUcHHE.

Tpusuun -~ . pabGorsl KBAHTOBOTO

OIIK-1
OIIK-2

reHeparopa (nazepa)
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45

OneMeHThl 30HHOH  Teopuu
KPHCTAJLIOB.
DJIEKTPOHPOBOAHOCTD
METaJLIOB

@da30Boe MPOCTPAHCTBO. JIJiEMEHTapHas
syeiika. ITnoTHOCTB COCTOSIHUI.
IpuHnun HEPaA3TUIUMOCTH
TOXASCTBEHHBIX 4YacTHL. (PepMHOHBI U
6030Hbl.  [loHATHE 0  KBAHTOBBIX
cratuctikax bosze-DiHiuTelina Y DepMmu-
Hdupaka. JnexTpoHHbIH @epmu-raz B
MeTaue. PacrpeaeneHye 3aeKTPOHOB 110
JHEPTeTMYECKMM YPOBHAM B MeTallie.
Yposens Depmu.

DIEeMEHTB! 30HHOH TEOpUU TBEPABIX TEJl.
PaspeimneHnas ¥ 3anpemieHHas 30HbI.
3anojHeHUE 30H DJIEKTPOHaMHU: MeTallJlbl,
JV3NEKTPUKH 1 TOJIyNpOBOAHHKH.
DNeKTPOIPOBOIHOCTD METaJJIoB.
SIBnenyie CBEPXNPOBOJIUMOCTH.

OIIK-1
OIIK-2

46

[MTonynpoBOaHUKH

CobcrBeHHas U MpHMeCHas
[pPOROIUMOCTE TOJTYTIPOBOAHHUKOB.
ONeKTPOHHbIH " IbIPOUYHBIH
NoNyMpOBOJHUKH. YpoBeds DepMu A
HOJTyNPOBOJHUKOB. YPOBHH HPUMECH.
MonyaauuoHHas CHEeKTPOCKOIIUA
3NEKTPOHHBIX COCTOSTHUI.
DOTONPOBOAUMOCTD NONTYTIPOBGIHHKOB.

OIIK-1
OlIK-2

47

KoHTakTHBIE ABNEHNS

KOHTaKkT 3NMEKTPOHHOIO H  ABLIPOYHOTO
TIONIYTIIPOBONHUKOB, p-n TIEPEXON M €ro
BOJIbTAMIICPHAst XapaKTepPHUCTHKA.
DOoTO3NEKTPHICCKUE ABJICHUS B
nosrynpoBojaukax. Tepmoanc. Dddexr
[TenbThe.

OIIK-1
OIIK-2

48

DOneMeHThl (PU3NKH aTOMHOTO
aapa o

Coctas aTOMHOrO fApa. 3apsig, pa3mep,
Macca aTroMHOro sgpa. MaccoBoe u
3apsamoBoe uucia. CHMH sigpa M ero
MarHuTHbI MoMeHT. Hykinous!. I[ToHATHSA
0 TMNpUpoAe SHEPHBIX CHI. JSlaepHble
mozeny. Jedekr MacChl M dHeprus CBA3M
ATOMHBIX AOEP.

OIK-1
OIIK-2

49

EcrecTBeHRas 7

HCKYCCTBCHH&S
PaauOaKTHBHOCTD.

3axkOH panuoaKTUBHOTO pacnaza. [lepuon
nonypacnaga. CpenHee BpeMs JKW3HH
pagWoakTUBHOTO  A0pa.  AKTHBHOCTb
HYKJIUZa. 3aKOHOMEPHOCTH O-paclaja.
3akoHOMepHOCTH [-pacnana. I;Ief/'ITpI/IHO.
AHTHHEHTPUHO. Y-H3Ty4eHHs
palll0aKTHBHbIX SAEP U €ro CBOJCTBA.

OIIK-1
OIIK-2

50

AnepHsle peakiun. Anepras
SHEpTeTHKA

SnepHsie peaxumu " 38KOHBI
coxpaHenus. Peakums geneHus supa.
LlenHas peakuus genenusa. Koadguuuenr
pasMHOXeHUss HelTpoHoB. Kpuruueckas
Macca. IToHsATHE O AEpHOI SHEpreTHKe.
Anepusit  peaxrop.  TepmosnepHas
peakuMs  CHHTe3a  aTOMHBIX  siIep.
[pobaemsl ynpaBaseMoro
TEPMOSIIEPHOrO CHHTE3A.

OIIK-1
OIIK-2

51

OneMeHTh! PU3UKH
3JIEMEHTapHBIX 4acTHLL (TeMa
JJIS CAMOCTOSTENTBHOIO
M3y4eHus)

YeTsipe THNA ¢byHIaMeHTaNBHBIX
B3aUMOIECHCTBUI. DJieMeHTapHble
vactuupl. Knaccudrkauus w B3aumHas
NPeBPAINacMOCThb 3J1EMEHTAPHBIX YaCTHIL.
Kgpapku.  Tlomatue 00 - OCHOBHBIX
npobaeMax cOBpeMEHHON QU3UKMU.

OIIK-1
OIIK-2

11




2.2 YuyeOHO-MeTOAUIECKAS KAPTA YIe€0HOH NHCUHILIHHBI

Jlexnun = . - o
= HaUMEHOBAHHE TEM & 2 =
% § ( ) g E ’ E § é © < E = =
S| ¢ 2 | &8 3 | 28 3l 283 BEE 53
2 | = S| =8 5| £ | SE& 6 gk 2 E
2-ii CEMECTP
Monayas 1
Tema 1. Brenenue. OneMeHTHl  KHUHEMAaTHKH JLp.Nel IIp.Nel 3 3U3 2,5
HOCTYIATEIbHOT'O u BpamIaTeNbHOTO JBIDKE HIA OrnpeneneHue Kunemarnka
MaTepHaNbHON TOUKH IJIOTHOCTH 2 [IOCTYNATEeNLHOTO
TBEpABIX T U ¥ BpaliaTebHOro
2 MeTonp! o6pa- JBIOKEHUS
1 60TKH pe3ynb-
TATOB M3MepeHuii ~
2 Tema 2. JlnHaMuKa IOCTYNATENLHOTO ABVDKEHMS. 3aKOH JLp.Ne2 Ip.Ne2 [Tunamuka 3 343 2,5
COXPAaHEHHUS UMITYIIBCA 2 OnpepeneHue [OCTYNaTeIbHOTO
1 MOMEHTa HHEPIHH JBIDKEH Y.
poTOpa BIEKTPO-
JIBUTATENs
3 Tema 3. Pabota u sHeprus JL.p.Ne3 ITp.Ne3 MomeHTBI 4 313 2,5
2 H3ydeHre 3aKOHOB CIUIBL, MMITYJIbCA,
HOCTYIaTeIbHOTO 2 HHEPIHU Y
JBIDKEHHA Ha
MavHe ATBya
4 Tema 4. 3axoH coXpaHEHUs JHEPTHH B MEXaHUKE ; JL.p.Ned ITp.Ne4 4 313 2,5
f_ % 2 Usydenue Aunnamiiga %
: HEyIpyroro BPAIIATENLHOIO ~‘
B3aUMOJEHCTBHA IBIDKEHUS
5 Tema 5. JluHaMuKa BpaluaTeibHOTO IBKEHHA TBEPAOTO JL.p.Ne5 ITp.Ne 5 PaGota u 4 313 2,5
Tena M3ydyeHue  3aKoHa JHEPTHL.
2 JMHAMUKH
BpalLlaTeIbHOTO 2
JBIDKEHUA Ha
npubope Obepdeka
6 Tema 6. HeunepuuanbHble CHCTEMBI OTCUYETA. JLp.Ne6 IIp.Ne6 3akonst 4 313 2,5
OnpeneneHve COXpaHCHHS KP 10
1 2 MOMEHTA  HMHEPLIH MMITYNbCa M SHEPTHH
METOIOM

12



TPUGWISIPHOTO
nojBeca
7 Tema 7. DJIEMEHTHI PEIATHBUCTCKOM MeXaHUKH JL.p.Ne7 IIp.Ne 7 KP 5
HUzyuenune 2 Mexanuka
KOHcepBaT. TBEPIOTO TeJia.
MEXaHHYECKOH
CHUCTEMBI '
Paszgea 2. OcHOBBI  MoJekyJasipHOii  QU3MKH M Ne 8 774y 30
TePMOIHHAMHUKH HewnnepuuansHsle
8 . JI.p.Ne8 Tennoroe CHCTEMBI OTCYETA. 313 1,5
Tema 8. OcCHOBB MOJIEKYJAPHO-KHHETHUYECKOM TeopHH
pacmupeHue Cwisl uHEpLMAL
WACANBHBIX Ia30B
TBEPABIX TEN IIpuHumn
’ i Hamambepa
Moaynb 2
9 . : JLp.Ne9Ompenenen: | 2 Ne 9 313 L5
Tema 9. DOneMeHts!  KiaccudeckOod  CTATHCTHKH.
ue Kkodddunuenta PenstuBucTckas
Pacnpepenenne bonsimana
v BHYTpPEHHETO MEXaHUKa.
TPEHMA
10. | Tema 10. DOneMeHTH  KIACCHMYeCKO#l  CTATHMCTHKM. JI.p.Ne 10 SBnenne Ne 10 313 1,5
Pacnpenenenune Makceenna IIepeHoca B rase MonekynspHo-
IIPY €ro TCYCHHH KUHETHYECKas
yepe3 Kanumsp TeopHs BELIECTBA.
I"a30BbIc 3aKOHBL.
11 JLp.Nell 2 Ne 11 313 1,5
Tema 11. SIBneHus nepenoca P ’
Onpenenenne OneMeHTH
OTHOIIEHHA KJ1acCHYECKOH
t tennoemkocTu Cp K CTaTHCTUKH.
Cvy
12 JL.p.Nel2 Ne 12 313 1,5
Tema 12. JlepBoe Hayano TepPMOAUHAM MKU
OnpeneneHue SBnenus nepeHoca.
ko3 uIeHTa
TEIUIONPOBOAHOCTH

I3




13 Tema 13. Anmabarusiit nporecc. Kpyroeele npoueccst 2 TLpNel3 2 Ne 13 3 313 LS
) ’ JIBusKeHuE TeN B Ileproe Hagano 2
JHCCUIIATHBHOMN TEpMOJUHAMUKH.
cpene TemmoeMKoCTB.
Tema 14. 12 - | JIab. pabora Ne 14. No 14 3 313 1,5
14 Omnpepenenne Kpyrosrie 2
Bropoe Havano TepMOIUHAMUKHA. TepMOIMHAMHYECKAsA
BEpOATHOCTS, TEILIOEMKOCTH - IPOLECCHL.
TBEPIBIX Tel
15 | Tema 15. PeanbHsle rass 2 | JLp.Nel5 2 Ip. Ne 15. 2 3 313 1,5
‘ Usyyenue BTopoe Hagao
MEXMOJIEKYJIAPHOTO TEPMOIMHAMHUKH.
B3aUMOJICHCTBUS B
TT
16 Tema 16. Dazosble nepexopl 2 IIp. Nel6 2 3 313 1,5
PeanbHble rasbl. KP 10
17 Tema 17. DneMeHTb MEXaHVKH KUAKOCTEHH. 2 JLp-Ne 17 2 IIp. Ne 17. 2 3 313 1,5
3 JaBieHre B KHAKOCTH. YPaBHEHHE HEPaspbIBHOCTH [UIA W3ygenue 3aBucTU MexaHuka KP 5
HECKMMAaeMOMH xunkocTu. YpaBHeHne bepHysumm. BaskocTs. TEeMH-pbl KUIIEHUsA JKUAKOCTH IIKY 30
JlavuHapHblf ¥ = TYpOYNEHTHBIM . PEXWMBI  TEUEHI OT [aBJICHUs
XKUIKOCTEMN.
18-20 36 ITA(3K3) 40
Hroro 3a cemectp 34 18 34 94 100
A 3-it CEMECTP
Moayas 1 ™ B -
1 Pasnen 3. JnekTpruyuecTBO H MArHETH3M JLp.Nel8 M3smepenue Nel8 3akon Kyrona. 1 313 1,5
Tema 18. DJeKTpoCTaTHYECKOE M0JE B BaKyyMe 9nC METOMOM HanpsmxenHocTs a1 1
2 KOMIICHCAIIMHI 2 HOJIA. HpuHuun | 2
CYTIEPTIO3UIHH.

2 Tema 19. Dnexrpocraruueckas TeopeMa ['aycca 2 JL.p.Nel9 Ompenenenue | 2 1 313 1,5
JHEPrUuu HOHU3aLUN 3413 1
aTOMOB aproHa

3 Tema 20. SnexTpuveckoe MOJe B BEIICCTBE 2 JL.p.Ne20 Usyuenue | 2 Nel9 Teopema 2 1 3U3 1,5

1 3aBUCHUMOCTH € I'aycca. Pa6ota B 313 l
TUTanata Oapus OT 3. rofie,
TeMIIepaTyphl NOTEHIIMAL




4 Tema 21. [IpoBOOHHKM B  INEKTPHICCKOM  IIOJIE. JLp.Ne 21. 313 1,5
DeKTpOoeMKOCTh OnpeneneHue eMKOCTH 313 1
KOHIEHCATOPOB C
TOMOMIBIO
3JIEKTPOCTATAYECKOTO
BOJIFTMETpA
5 Tema 22. IocToOAHHBIN SNCKTPIUYECKHI TOK JLp.Ne22  Hsydgenue Ne20 313 1,5
3JIEKTPOHHBIX DNEKTPOEMKOCTb. 313 1
BBITIPSIMHTEJEH Konnencatopsl.
OHeprus 9. oA,
6 Tema 23. Knaccudeckas aneKTpOHHAA TEOPHUS JLp.Ne23  Usyuenue : 3U3 1,5
IIPOBOAMMOCTHA METAJLIIOR 3aBUCUMOCTH 3413 1
COTPOTHUBIEHHA KP 10
METAILTOB oT
TeMIIEpaTypbl
7 Tema 24. Dnexrprdeckuii TOK B rase J.p.Ne24  HsyueHue 313 1
: ‘ ABNCHMT - TepMo- Ne21 Drextpreckii KP 4
IMEKTPOHHO! 3MHUCCHU oK
u omnpeneneHye pabo-
Thl BBIXOJIA DIEKTPOHA
\
8 Tema 25. MarauTHOE I0JI€ B BaKyyMme JL.p.Ne25 IIKY 30
DKCHEepUMEHTasIbHast
IpOBEPKA 3aKoHa buo- 313 1
Casapa-Jlannaca  1ns 313 1
. : KpPYTOBOTO KOHTYypa ¢
| Mogynb 2 i TOKOM i P
¥ 9 Tema 26. MarsuTHoe noJye B Bakyyme ' JL.p.Na26 *3U3 1
Onpenenexnue 313 1
2 TOPU3OHTANTBHOH C€OC- No22 MarnutHoe
TaBJISAIOWEd Hampshxe- noite. 3-H bro-
HHOCTU  MAar"uTHOTO Casapa-Jlarnaca.
o7t 3eMIIH
10 Tema 27. JIBWKeHHE 3apsDKEHHBIX YaCTHIl B MATHUTHOM JL.p.Ne27 3U3 1
none. MarsuTHbIA IOTOK Omnpenenexue 3U3 1
YRCHBHOTO 3apsana
INEKTPOHA  METOIOM
MarHeTpoHa
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11 Tema 28. SIpneHHE 3JCKTPOMArHUTHON HHAYKUMH. SIBIeHME JI.p.Ne28 Ne23 3-u Ammepa. 3143 1
CaMOMHIYKUHH OnpeneneHne Cuna Jloperna. 343 1
UHIYKTHBHOCTH U 3aKOH MOITHOTO
€MKOCTH TOKa JNIs
KOHJIEHCaTopa MarHUTHOTIO IT0JIA.
' MarxutHoe 1oJie B
BEIIIECTBE.
12 Tema 29. MarsutHble MOMEHTHI aTOMOB. JlMaMarHeTH3M. JLp.Ne29  HUzyuenme 343 1
ITapamarueTusm s¢dexra Xomna 3U3 1
13 Tema 30. DeppomarHeTH3M JL.p.Ne30 Ne24 311C 313 1
OnpeznencHre  TOYKU AHITYKOUA U 313 1
Kiopn  deppomaraur CaMOMH Y KIIVH.
HBIX MaTEepHANOB KOJIeOaHuUA.
: OHeprug  Maruur-
HOTO TOJ.
OKCTpaToKu
14 Paspnen 4. KoneGauus u BOJIHbI JL.p-Ne31  Hsyuenue 313 1
3aKOHOB  KOneOaHus 343 1
Tema 31 T'apMonnueckue xonebanns
: thusyeckoro
MasTHUKa
15 Tema 32 3atyxarommue kojaeGauus JLp.Ne32  Uzyuenwue Ne 25 313 1
CBSI3aHHBIX I"apMonIgecKue 3U3 2
konebanuil. brenns konebaHud U MX KP 10
XAPaKTEPUCTUKH.
OHeprus rapMoHu-
- - yeckux KoneOaHuil.
3atyxarouye
Koje0aHus
16 Tema 33 BriHyX/IeHHBIE KOJeOAHUs JLp.Je33  Hsyuenne 313 !
3aTyXaroIuX
3NEKTPOMATHUTHBIX
KoJIeOaHuit
17 Tema 34 BoJHOBBIE IPOLIECCHI JLp.Ne34 Pesonanc Ne 26 3U3 1
: HanpsKeHun BeinyxneHHbIE 313 1
KosieGaHus. Ky 30
Pesonanc.

IlepeMeHnHbIi TOK
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18- | IToAroToBKa K 3K3aMeEHY 36 TA(PK3) 40
21
34 34 18 58 100
HTtoro 3a cemectp
4-i'CEMECTP
Moayas 1 :
1 Pazpen S. BosinoBasi v KBaHTOBAasl ONTHKA 2 JIp.Ne35  Usmepenue | 2 3 3U3 2
JUTAHbE " BOJIHBI
Tema 35 IneKkTpoMarHUTHAS BOJIHA
MOHOXPOMATHIECKOTO
CBETA €  MOMOIIEIO
uHTEpdEepoMeETpa
MaitkenscoHa
2 2 IIp. Ne 27. 2 3 3U3 2
Tema 36 UnTepdepenrus ceeta urepdepenups
BOJTH.
3 Tema 37 Jludpakuus cseta 2 JI.p.Ne 36 Onpenenenue | 2 3 313 2
: panuyca KPHUBU3HBI
JUH3BI €  ITOMOIIBIO
. kojey HeloToHa. .....
4 ‘Tema 38  JIudpaxuuonHas pemeTka. IIpocTpaHcTBeHHAA 2 ITp. Ne 28. 2 3 343 2
pewreTka Hudpakmus cBeta
> Tem 39 BsammosnelicTBHe cBeTa ¢ BEIIECTBOM 2 | Lpes7 Tposepia | 2 3U3 2
3aKoHa Majroca miu 3
6 T 40 B . 2 Ip. No 29. 2 2 313 2
emMa 3alMOJICHCTBHE CBETA C BELIECTBOM TTOJPH3AIAA CBETa. KP 10
Crermnenb
HOJSPH3ALIHH.
3axoH  bproctepa.
3akoH Maoca.
7 . 2 | JL.p-Ne38 H3zyuenue | 2 2 313 2
Tema 41 TemnoBoe M3nmydcHUE 3aKOHA Credana- Kp 6
bonsnmana
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8 Pazgen 6. DileMeHTbI KBAaHTOBOH (U3NKH ATOMOB, IIp. Ne30. TIKY 30
o) MOJIEKYJT, TBEPAbIX TeJl Tennosoe
Tema 42. KopmycKyIspHO-BOJTHOBOM Oyamu3M cBeTa ¥ A3TyYCHUE 3U3 2
MaTepuu
| Moaynb 2. 2
9 Tema 43. OcCHOBBI KBZHTOBOH MEXaHHMKU. YpaBHEHHE JLp-Ne39 Hsyuenne 2 3u3 2
1Ipé musrepa BHemHero doTodhdekTa
JI.p-Ne 40
CHeKTpsl U3IyYeHUs
aTOMOB
10 IIp. Ne31. 3 313 2
Tema 44. CreKTpHI aTOMOB ¥ MOJIEKYJI Dorosdexr.
JaBneHue ceera
Kopnyckynspaeie
cBOlicTBa 3/M
W3ITY9eHVS.
11 Tema 45. DOxeMeHTHl 30HHONH TEOpPHM KPHCTALIOB. Jl.p-Ne 41 3 313 2
DJeKTPOIPOBOTHOCTE METAILIIOB OrnpenesieHue  ANHHBL
BOJTHBI U3ITyYCHUS
» ra3oBOro Jiasepa
12 IIp. Ne32. 3 343 2
. | Tema 46. IloxynpoBomHUKY BoJIHOBLLE
CBOHCTBA
MHUKPOYACTHII.
CooTHomeHue
HeonpeleJleHHOC-
Tell. DEMEHTHI
- N KBaHTOBOU
MEXaHWUKU
13 Tema 47. KoHTakTHBIe ABICHUSA JL.p.Ned2 CHatne 2 3U3 2
BOJIBTAMIIEPHOMH
XapaKTepUCTUKH /T
BEIIPSMHTENS
J1.p.Ne 43 Omipenenenue
HIAPHHBI  3allpeilleHHOH
30HBI IOJYTIPOBOJHHKA
o CHEeKTpaM
(HOTONPOBOIUMOCTH
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14 p - 3 2 IIp. Ne 33. 2 2 313 2
azen 7. JieMeHTbl H3HKH aTOMHOTO sjapa H PaHOAKTHBHOCTS
3/1eMEeHTAPHBIX YACTUL
3 Tema 48.  DiieMeHTH! GU3HKH aTOMHOTO sApa
15 Tema 49. EctectBeHHas i HCKycCTBeHHas, | 2 | JL.p.Ned44 2 2 313 2
PanHOaKTHBHOCTb. | BsaumogeticTeue y- KP 10
H3IyHCHUS C BEMIECTBOM
WA g
JI.p.Ne45 lozumerpus
JL.p.Ned6 SnepHbie
peaKIHH. " SnepHast
JHEpreTHKa
16 2 [Tp. Ne34 2 2 KP 4
3 Tema 50. SnepHble peakuun. SnepHas HEepreTHKa TledeKT Macch
IHEprus CBA3U
SlnepHble peakLun
17 Tema S1. OneMeHTH PH3UKH 3TIEMEHTAPHBIX YACTHI] 2 2 [KY 30
18- | IMoarororka K 3K3aMeHy 36 TA(3x3) 40
20 |
- MiToro 3a cemecTp 34 16 16 78 100

[IpunsaTEIE 0003HAYEHNUS:
KP — xonrponsuas pabora;
313 — 3amuTa UHAVBUTY AIHOTO 3a1aHMUS;
IIKY — npoMexXyTOUHBI KOHTPOJIb YCIIEBAEMOCTH;
ITA — texyImas aTrecTaiym.
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i

UtoroBas olLleHKa oOmpeaessseTcs Kak CyMMa TEKyIIero KOHTPOJII U IPOMEXYTOYHOH
aTTeCTallMH U COOTBETCTBYET OayliaMm:

DK3aMeH

Ouenka

OTnu4HO

Xoporio

Y IOBIETBOPUTEIBHO

HeynosneTBopuTebHO

Banier

87-100

65-86 51-64

0-50

Kypca IIpeICTaBIeHO B Ta0IuIE.

3. OBPA30OBATEJIBHBIE TEXHOJIOT N

Ilpu ¥3yueHUH DUCIMIUIMHBI HCIIOIB3YETCS MOy IbHO-PEHTHHIOBAsT CHCTEMA OLICHKH 3HAHUH
cTyneHToB. llpumenenne ¢opM ¥ METOJOB IPOBEACHUS 3aHATHH IPU M3YYEHHH DPa3IMYHBIX TEM

Ne @®opma npoBeaeHus: Buj ayAHTOPHDLIX 3aHATHH Bcero yacos
n/n 3aHSTHA Jlexuun IMpakTHyeckne JIaGopaTopHble
3aHATHS 3aHSITHS
1 TpaI[I/I]'_II/IOHHBIC Temsr: NeNe 14, 7- | TIp, p. NeNe2-9,11- | JL.p. NeNe1-7, 9-29, 98+62+64
17, 19-31, 34-51 18,20-25 30-45
2 MYJ'HJTI/IMGI[I/Ia Tempr: NeNe 5,6, 18, JLp. NeNe 46 6
32,33
3 | IlpoGemusie / : TIp.p. Ne 1,10, 19 6
npobiemMHo-
OPUECHTHPOBAHHEIC
4 | C ucrmonp30BaHueM JLp. NeNe 30 2
9BM
5 | PacuetHbie
UTOT"O 102 68 68 238
4 ONEHOYHBIE CPEJICTBA

OueHounble CpeICTBA KOHTPOJIA 3HAHUH CTYJIEHTOB BXOJST B COCTaB yueOHO-METOANYECKOTO

KOMILIeKca JUCUMIUIMHBI M XpaHsrcs Ha Kadenpe. OIEHOYHBIE CpeACTBA IO JIUCIUILIMHE
]

«Du3nKay BKIIIOYAIOT:

Ne Bun oueHouHBIX CpeacTs* KomnuectBo
n/n . KOMIUIEKTOB
1 | Bonpocs k pefiTurram 1
2 | Bompocsr k 3x3aMeHaM/BHIIeTHI K 9K3 1/3
3 | 3ayjanus 418 DpaKTHYECKUX 3aHATHN 20
4 | 3agaHus As KOHTPOJIBHBIX paboT 20
5 | bunetsl x sK3amMeHaM 30
SMETOANKA U KPUTEPUU OIIEHKA KOMIIETEHUUU CTYJAEHTOB
5.1 YpoBun chopMHUPOBAHHOCTH KOMIETEHIHIT
Ne | Vpornu copmupoBannocta | ConepkaTenbHOE ONMCAHUE YPOBHA Pesynprate! 00yueHus
0/0 | KOMIETEHIMH : '
Komnerennus OITK1
l INoporosslii ypoBEHb CTyoeHT TOHWMAaeT HpOoAcHHBIH | BeimonHeHue 3ajanMi Ha
Marepurall, HO HE MOXKET TCOPCTUYECKH NpaKkTUYECKHX 3aHATHAX.
000CHOBaTh  HEKOTOPBIE  BBIBOIBL | BrimonHeHHe Na6OpaTOPHBIX
JIOITy CKAeT orOKH obuero | -
, pabort.
Xapakrepa. :
2 | IlpoaBHHYTHIH ypOBEHD CryneHr rny6oko ronuMaet | CamMocTosiTesbHOe peleHue
NPOHANEHHBIN MaTepuai, YMECT | duzmdeckux 3apay Ha

OUCHHUBATH (baKTLI, CaMOCTOATENEHO
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paccyxnaaer, OTJIMYAETCA | NPAKTHYCCKUX 3aHATUAX. 3ammra

CIIOCOGHOCTBIO 0BOCHOBATh BBIBOIBI M | 51aGopaTOPHEIX pabor.
pa3bACHATL HUX B JIOTUYECKOHU
HOCIEI0BATEBHOCTH.

3 Brlcokuit ypoBeHb . CryneHt riy6oxo noHuMmaeT | Peuenue IKCIIEPUMEHTATBHBIX
NpPOMAEHHLI  MaTepuall, OTBEYaer | zanay Ha CEMMHAPCKHX,
UETKO M BCECTOPORHE,  YMECT | naGopaTOpHBIX M NPaKTHYECKMX
oueHuBaTh  (aKTh,  UCIOIB3YeT —
Hay4YHYIO TEPMUHOJIOTHIO,
CaMOCTOATENBHO paccyxaaer,
oTIMYaeTcs CN0COGHOCTRIO
000CHOBATb BHLIBOJBI U Pa3bACHATH MX
B JIOrM4€ECKOM MOC/IeNOBATENBLHOCTH,

Komnerennus OITK2

1 IToporosslii ypoBReHb Crynenr criocoOeH BBISIBUTH
€CTECTBCHHOHAYYHYIO CYLIHOCTh BreinonHenne — naGopaTopHBIX
HU3y4YaeMbIX MPOoOJIeM, HO HE MOXKET paGorT.
BBIOpATh COOTBETCTRYIOLIMIA
(hm3HKO-MaTEeMaTHYECKWH anmapat
JUIS OTIMCaHUS TPodIieM

2 [IponBuHyTBIN YpOBEHD CrtymeHt  crnocobeH  BeLIBHTH | CaMOCTOSTENRHOE peleHue
CCTCCTBEHHOHAYYHYIO CYIIHOCTH q)PI?:I/I‘IeCKI/IX 3ajad Ha

' u3yuyaeMmbix npobinemM, crnocoben NPaKTHYECKHX AAHSITHSX.

BBIOpATh COOTBETCTBYIOHINM

3amura mabopaTopHBIX padoT,

- (puzuKo-MaTeMaTHUeCKMH anmapat
HanvcaHve pedepaToB

11 OITMCAaBuA np06neM

3 Bricoxuii ypoBeHb Cryment  cnocoOeH  BBISBUTEH | PellleHHE SKCIEPUMEHTATBHBIX
€CTeCTBEHHOHAYUHYIO  CYLIHOCTB | zapmau Ha CEMUHAPCKHUX,
M3ydaeMblx  mpobnieM,  3HAeT | jaGopaTOpHBIX M MPAKTHYECKHX

CYLIECTBYIOIIHE METO/bl PEIIeHUs
NOCTaBJCHHBIX 3aJay M 3HaeT,
KaKoi HeoOXOMMMO MpPHUBJIEYb IJIA
MX peLIEHUs COOTBETCTBYIOIIMH
(bU3MKO-MaTeMaTHUeCKUH anmnapar

3aHATUAX, yuactye B CHUP

5.2 MeToauka oleHKH 3HAHMIl, yMeHHil 1 HABBIKOB CTY/ICHTOB

OOwras oneHka 3HaHHM, YMEHHI U HABBIKOB CTYNCHTOB 3aKIIIOYACTCA B aHANM3€ MX PabOTH
TIpY BBHIIOJTHEHMH WIMH PA3IMUHBIX BHAOB 3aHATHHA. Tak IpW KpaTKOM ONpOce CTYAEHTOB Iepen
HayaJIoM JIEKIHH TI0 pe3yibTaTaM HpeAbIIYIIeH JEeKIMH OIEHHBAIOTCS MX 3HAHHS B IIOHUMAaHWH
paHee WMBIOXKEHHOTO MaTrepuana. IIpM mnpoBeAeHMHM CTyIEHTaMH H3MEpPEHUH BO Bpems
nabopaTopHBIX pabOT OIEHUBAETCS, HACKOIBKO TITyOOKO OHM OBNAJENU HaBBIKAMH PabOTHL C
U3MEPUTETBHBIMU TPUOOpaMH, a TPH BBHIIOJIHEHUHA UMY PACUETHBIX 3aJaHuil IPU BBI3OBE K IOCKE
IV CAMOCTOSTENBHBIX paboT olleHnBaeTcs X PU3NKO-MaTeMaTHiecKas KyabpTypa.

PesynpTathl 00yyeHuUs | OneHouHble cpeacTBa*
OIIK-2
BrinomHenve  3ajjaHHll HAa  NpaKTHUECKUX | YCTHBIHA ompoc
3aHATHAX.
BeinosnHeHue 1a60opaTopHbIX paborT. TpeboBaHus K 0T4eTY HO JIabopaTopHbM paboTam

CamMocTosTenbHOe pelueHue ¢u3nyeckdx 3aaad | YCTHeIH onpoc, KOHTponbHas paborta
Ha MPaKTUYECKHNX 3aHATHSAX.
3amuTa 1abopaToOpHBIX pabot. | TpeboBaHus k oTHeTY IO JIAGOPATOPHBIM paboTam

PelueHue  SKCNEpUMEHTATBHBIX  3aja4  Ha | KOHTpoabHas paborta, mabopatopHas pabora,
npakTHYeCKMX W jabopaTopHBIX  3aHATHSX, | yuactue B HTK

\ .
yuactue B CHHP.

OIIK-1

Peienuie 3aganuil Ha NpakTHYECKUX 3aHATHAX . | YCTHBIH OIpoc, KOHTPOJIbHAsA paboTa
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Harucanue pedepatoB mno pasgeny (U3MKM | YCTHBIH onpoc, 3aiquTta pedeparos
«TepmoanHamMuKay.

ITpoeenenue nabopaToOpHBIX  BKCTIEpUMEHTOB, | TpeboraHHs Kk oTUeTy mo JlaGopaTopHbiM paboTam
3amuTta JlabopaTopHbIX paboT TI0 pasgenam
Gbuzuxy.

5.3 Kpurepuu oueHKH NpakTHYecKux pador

IlpaxTyeckue 3aHsTUSA OIEHUBAIOTCS [0 BBLIIOJHEHUIO KOHTPONBHBIX padoT, KOTOpHIE
BBIIOJIHAIOTCA [0 TPeM IUIAKTHYECKUM eIuHUIaM s Kaxzaoro monyns. Kaxmas pabGora mo
OTHOH IMIAaKTH4YeCKOl enwHMIE BKIIOYaeT 18 BOMPOCOB IO TEOPHH, HPEACTABJIIOIINX COOOM
cITyudaifHylo BEIOOPKY, B OJHY 3aauy.

Kaxxnp1ii npaBrwiIbHBIA OTBET Ha Bonpoc oueHuBaercs B 0,5 Gamnos. 3ajaua OlEeHUBAETCS OT
HyJs 10 2 6ajyioB B 3aBUCHMOCTH OT KauecTBa €€ BBHINOJHEHHs. MTOroBas oIleHKa MOJIydaeTCs
IIPOCTHIM CYMMHPOBAHHEM C OKPYIJICHHEM JI0 IIEJIOro yuciia 6aioB B IOJB3Y CTyIEHTA.

5.4 Kputepuu oneHKH J1a6opaTopHbIX padoT ’

Kaxnas BeITIOIHEHHAS U 3aIIuiieHHas nabopatopras paboTa OLIEHUBAIOTCS B AHAa30HE OT 2
1o 3 6amos. Ilpum srom 1 Oamn maudcnsercs 3a BoHIoNHeHHe paboThl u 1 mwm 2 Oamwra 3a
o opMIIeHNE OTYETA U 3AIIUTY PabOThl B 3aBUCHMOCTH OT KauecTBa OQOPMIICHHS U YPOBHS 3HAHUH
CTyJleHTa II0 TeMaTuke padoThl. Ecnu 1o OKOHYaHHIO MOIYJs jtabopaTopHas paboTa BBITOJHEHA,
HO HE 3allMIIeHa, TO 6AJUIBI 10 HEel He HAUUCIISIOTCS ¥ OHA IIONAaJaeT B pa3psl 3a0KEHHOCTH.

5.5 Kputepun onieHKH dK3aMena

JK3aMEH IIpOBOAUTCH B JBa dTana. IlepBrIi 3Tanm BkiodaeT B ceOs MUCHMEHHEBIH OTBET Ha
BOIIPOCHI, IPEACTABILIIOIUX co00H cirydaiHyi0 BEIOOPKY K3 BOIPOCOB BBIHOCHMBIX Ha 9K3aMEH U
OZIHY 3ajady. o

Kaxxnprit npaBUIBEHBIN OTBET Ha Bompoc oreHuBaercs B 1 6amr. 3agada oueHHBACTCS OT HYJIS
J10 2 6a1IOB B 3aBUCHMOCTH OT KQUeCTBA €€ BBITOJHEHHS.

Bropoil srtam 3akmodaeTcss B. Kpartkodl Gecele €O CTYNEHTOM IO OCHOBOIOJATAIOLIAM
BOIIPOCaM Kypca, oOBeIHHEHHbIX B 4 6y10Ka. JTOT 3Tan omneruBaercs o 0 10 5 6alios 1o KoMy
00Ky B COOTBETCTBHH CO CIIEAYIOMIMH TPeOOBaHUIMH. '

¢ 5 0ay10B — CTyJEeHT NIyOOKO IOHMMaeT INPOMICHHBIM MarepHal, OTBedaeT YeTKO U
BCECTOPOHHE, YMEET OIEHUBaTh (aKTbl, HUCHOIB3yeT HAyYHYI0O TEPMHHOJIOTHIO,
CaMOCTOSTENHO PacCyXIaeT, OTINYaeTCs CHOCOOHOCTBIO OOOCHOBAThH BBIBOABI U
Pa3sbACHATP MX B JIOTHUECKOH IIOCTENOBATENBHOCTH, JaeT pa3sBEpHYTHIH OTBET Ha
IIOCTaBJICHHBIH BOIIPOC M YETKO OTBEYAET HA JONOIHHUTEIILHBIE BOIIPOCEI.

¢ 4 OGanna — CTyZeHT riayOOKO IIOHUMAaeT NPOHICHHBIH MaTepuan, OTBEYaeT YETKO H
BCECTOPOHHE, YMEET OIEHWBaTh (AKTBl, CAMOCTOSTENEHO PACCYXKIAET, OTINYACTCS
CIOCOOHOCTHIO 000CHOBATEH BBIBOJBI U Pa3bsACHATE UX B JIOTHYECKOH IOCIICIOBATENBEHOCTH,
HO JIOITyCKaeT OT/IEIbHbIE HETOYHOCTH, B TOM YHCJIE ¥ HA JIONIOJIHUTENbHBIE BOIIPOCHL

¢ 3 Oayuia — CTYAGHT [OHHMMAaeT MPOUJEHHBIH MaTepHal, HO HE MOXET TEOPETUYECKU
000CHOBATH HEKOTOPHIE BEIBOJIBI, IOILYCKAST OMIMOKK 00IIero xapaxkrepa.

¢ 2 0amia — CTYJEHT OTBEUAaeT B OCHOBHOM MpAaBUJIIBHO Ha IOCTaBIEHHBIA BOIPOC, HO
qyBCTBYETCS ~ MEXAaHHWYECKOE  3ay4MBaHUE  MaTepuana, OTCYTCTBYET  JIOTHYECKas
HOCAEAOBATENLHOCTE NPH H3IOXKEHHH OTBETa, HE MOXET OTBETHUTL Ha JONOJHUTEIBHBIC
BOIIPOCHL .

¢ 1 0ana — B OTBETE CTYJEHTA HUMEIOTCS CYIIECTBEHHBIE HENOCTATKH, MATEpHal OXBayeH
«IIOJIOBHHYATOY, B PACCYKICHHUAX JOITYCKAFOTCS OIIUOKU

¢ 0 GanoB — CTyIEHT uMmeeT oOlIce IPEJCTaBICHHE O BOIPOCE, OTBET CTyAEHTa IPaBHIIEH
JMIIb YAaCTHYHO, TIPH Pa3bsCHEHWH Marepuana JOITyCKAroTCS CEphe3HBIE OIIMOKH,
OTCYTCTBYeT TEXHHUYECKas TEPMHHOJIOTHS, HE MOXET HCIPaBUTh OMIMOKH C NOMOINBIO
HaBOZSIIUX BOIIPOCOB; '

WToroBast oneHka MOTydaeTcsl MPOCTHIM CYMMUPOBAaHHEM OaJIJIOB 3a IMHCBMEHHBIE OTBETHI U
OTBETHI 32 Oecely 10 BCEM pazjienaM Kypcea.
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6 METOIAMYECKUE PEKOMEHJAIMA 110  OPTAHU3AIIMU W
BBLIIOJTHEHUIO CAMOCTOSITEJIBHON PABOTBHI CTYJAEHTOB IO YYEBHOW
JTACIATLINHE

.

Ipn u3y4eHNH AMCHUIIIHHEE] UCTIONB3YIOTCS ClIeAyoniie (GOPMBI CAMOCTOSTENBHOM PabOTHI:
pelenue HHAUBHAYAIBHBIX 3a7ad BO BpeMs IPOBEACHUS NPAKTUYECKUX 3aHITHH MO KOHTPOJIEM
IIpenofiaBarelis; MOArOTOBKa pedeparoB, YCTHHIX BBICTYIUIEHHH IO 3aJaHHOM TeMAaTHKE; HaydIHO-
HCCIeNoBaTENLCKas paboTa; IIOATOTOBKA K YCTHOH 3amuTe j1abopaTOpHBIX paboT M0 KOHTPOJIBHBIM
BOIIPOCAM.

IlepeyeHb KOHTPONBHBIX BOIPOCOB H 3aJaHUP JUISI CAMOCTOSTENBHOM pabOTHI CTYIEHTOB
IOpUBEICH B IPUIOKEHUMU H xpaHutca Ha Kadenpe. s CPC pekoMmenmyeTcss HMCHOIB30BATh

UCTOYHUKH, IPUBEICHHBIC B II. 7.
Kputepuu onenxu: 6amisl 3a paboty garores B pasmepe oT 0 1o 10 6amioB. MakcuMalbHbIH
Oan maercs 3a NpaBMIIBHBIA XOX peIleHHs 3ajad, HOAPOOHOCTh W IPaBHIIBHOCTH H3JIOXKEHUS
TEOPETUYECKOr0 MaTepHana, IIOATOTOBKY NOKJIAJI0B HAa HAyYHbIE KOH(DEPECHIIHH.

7 YYEBHO-METOJUYECKOE W HWHO®OPMAIIMOHHOE OBECIIEYEHUE

YUYEBHOU AU CITATIINHEI
7.1 OcHoBHas IUTEPATYPa
Ne Konuuectso
/i ABTOp, Ha3BaHI:I€, MC(?TO HU3gaHudA, HM31aTeibCTBO, TO0I FpI/I(b SK3EMILTAPO
U3/laHKs Y4eOHOl UTepaTypsl 5
1 Tpodumona, T.W. Kypc ¢uzuxu: YuebHoe nocobue mis | PekomennoBano ~ Mun-gom | 73
sry3os / T.H. Tpodumoa — M.: Usn. «Akanemus», | obpasoBanus P® B kau-e
2007.-560c. VII ang WHX-TEXHWY. CHel-
Tell By30B
2 Cagennes, M. B.  Kypc obuieit (1)143141@1 yueb. noco6ne g | PexomeHnoBaHo Mun-Bom | 15
By308: B 3 T. - CII6. : Jlans, 2008 obpazoBanus PO B kau-Be
VII nnst BTY308
7.2 lonoaHNTENbLHAS JTATEPATYPA:
No g KoauuecTBo
o/ AgTop;’ HaSBaH{/‘Ie, MECTO H3JaHWs, WU3HATEeILCTBO, TOJ Tpudp S—
u3aHuA yaeOHOM nuTepaTypsl 5
1 Tpodumona, T.U. Kypc ¢usuku: Yuebnoe nmocobue mnsa | Pekomengorano  Muu-BoM | 315
Bry30B / T.H. Tpodumora — M.: Uza. «Bricmas mkonay», | obpazoanus CCCP B xau-Be
1997-2006.— 560c. VI1 gns BTY30B
2 Hetnad A.A, Aeopckuit b.M. Kypc duzuku: Yuebuoe | Pekomennorano  Mus-Bom | 200
nocobue s BryzoB / Jletnad A.A, fAsopckuii B.M. — | obpazosanus CCCP B xau-Be
M.: «Boicmas mxona». 1989. — 607c. VII s BTy30B
3 Actaxor, A.B., Iupokos, FO.M. Kypc ¢usuku T3. | PexomengosaHo  Mus-BoM | 155
KgauroBas ¢usuka. - M.: Hayka, 1983.-360c. obpazopauusn CCCP B kau-Be
VI1 oy BTY30B
4 Yepros A.T'., BopobreB A.A. 3amaunuk o ¢usuke. — | Pekomenmoano  MuH-BoM | 219
M.: Bercu. k. 1981.— 430c. o6pazopanus CCCP B kau-Be
VII w1s BTy308B ‘
5 Cena, JI.LA. EguHuubl ¢u3uueckux BenMYMH M HX | PexomengoaHo  Mun-som | 92
pasmepHocTh. — M.: Hayka, 1988.—432 c. obpazosanns CCCP B kau-Be
VII nas BTy308B
6 Tpojumora, T.HU. Kypc ¢usuku. 3agauu u pewenna. | YMO no obpazosanmo B | 15
VuebHoe nocobue mis ery3os/T.U. Tpodumosa, A.B. | obnactu mat. u uad. Mun-a
O®upcos.— M.: U3a. «Akazemus», 2004.-592¢. obpazoBanusa P® B kauecTBe
V1T st BTY308B
7 Hernad A.A, Aropckuiit B.M. Kypc ¢uzuku. — M.: | Pekomennopano  MuH-BoMm | 12
«Axagemus». 2008. — 718c. | obpazopanus P® B kau-Be
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7.3 Ilepedenn pecypcoB cetu MHTepHeT 0 H3y4yaeMoil AUCHUILINHE
http://cdo.bru.by/ext/campus/pages/resources/courses/bmas_b.php

7.4 IlepedeHb HAINAJHBIX M APYrux mocofmii, MeTOAHYECKUX peKOMeHAAluil Mo
[IPOBEJeHNI0 KOHKPETHLIX BHAOB Y4e0HBIX 3aHATHIl, a TAK)Ke MeTOANIECKHUX MATEPHATIOB K
HCMOIb3YeMBIM B Y4e0HOM Nponecce TEXHUYECKHAM CpeacTBaM

7.4.1 MeToan4ueckue peKOMeHAAIUH

1 Jlsmun A.M., ITusBoBaposa E.B., Xomuenko A.B., lllynsra A.B. JlaboparopHbie paboTsI 110
Kypcy pusuku. Mexanuka. U 1. Metoamnueckue ykazanus. — Morunes: bBPY. 2016, (115 ox3.)

2 XomueHko A.B., Mankesny, H.C. Illynera A. B.Metogudeckue pEeKOMEHIAIMH K
nabopaTopHbIM paboTam OIS CTYACHTOB BCEX CIICIMATBHOCTEW IHEBHOM W 3a04HOH Qopm
obyuenns. Mexanuka. U.2 Morunes: bPVY. 2015, (110 sk3.) ‘

3 Xomuenko A.B., Jlsmua AWM., Ilymera A.B., [lusomBaposa E.B., Bacmienxo A.H.
Jlabopatopubie paboTel no ¢usuxe. Monekyndpras QuU3MKa U TepMOJUHAMHAKA. MeToandeckue
ykazagus. — Morumnes: BPVY. 2016, (115 ak3.)

4 Koganenxo O. E., Jlsnun A. Y., Xonomees B. @., Xomuenko A.B. JIaGopaTopHbie paboTer
10 Qu3MuKe. DNEKTPOCTATHKA M ITOCTOSHHBIM TOK. Meroauueckue peKoOMEHTamuu. — MOTHIIEB:
2015, (1153k3.)

5 Xomuenko A.B., Jlsnwn, AWM., Tlusomaposa, E.B. Meromuyeckue ykaszaHus K
nabopaTopHbIM paboTaM U CTYACHTOB JHEBHOH, 3204YHOM W JHUCTAHIHUOHHOU (GopM 0OyUeHHs.
Marnutnoe none. Morunes: bBPVY. 2012, (165 3k3.)

6 Xomuenko A.B., Jlamun, AWM., I'mymenko B.B., Mankesuu, H.C. Konebanus u BONHEL
Meroauueckue yKazaHus K JraboparopubiM paboTaM Ui CTYIEHTOB BCEX CIIEIMANbHOCTEH
JTHEBHOM U 3a04HOH (opm 00yueHns. Mertoaudeckue ykasanus. Morwres: 2016, (115 sx3.)

7 Jlanma A. W., Ilusosaposa E. B., Xomuenxo A. B, llymera A. B. Merogudeckue
peKOMeHIanuu K JaboparopHbiM_paboTam Ajis CTy[AEHTOB BCEX CIELHATbHOCTEH JHEBHOH H
3a0uHOil hopM oOyuenus. Onrtuka. Yacts 1. — Mormies: 2015, (1103k3.)

8 Xomuenko A. B., Jlamun A. W., Kosanenko O. E., IIlusoraposa E. B., XKomo6osa, JI.B.,
Meronuueckre ykazaHHs K 1ab0paTOpHBIM paloTaM I CTY[ICHTOB BCeX CIIELMaIbHOCTEH AHEBHOM,
3a049HOH ¥ AuCTaHIMOHHOHR hopM obyuenns. OnTuka 4.2. — Morunes: BPVY. 2014, (115 3k3.)

9 Xomuenxo A. B., Mankesuu H. C., Xonomeer B. ®. Metognueckue peKoMEHIAIUU
CaMOCTOSTeNbHOM paboTe CTYAEHTOB BCEX CIEIHATBHOCTEH NHEBHONW QOpMEl O6ydYeHHS.
Mexannka. OCHOBBEI MONCKYJIApHOI UMK B TepMOoIuHaMuku — Morunes: bPVY. 2015 (60 5k3).

10 Jlamur A.J., Komamesko O.E., IluoBapoBa E.B. Meroanueckue pexoMeHIAlINN
CaMOCTOSTENLHOM paboTe CTYAEHTOB BCEX CIENMANLHOCTEH JHEBHOH (OPMBI OGYUEHHS.
OnextpocraTuka. MarnetusM. KonebGauus u Bonusl — Morwies: BPY. 2015 (60 sk3).

11 Xomuenko A.B., Tepemxo W.B., Yymaxoeckuit I[.5I. Meromuueckue peKOMEHIAIMH
CaMOCTOATENBHON paboTe CTYAEHTOB BceX crenuaibHoCTel nHeBHOH (opmbl oOydeHus. OnTHKa.
OcHoBbl @U3UKHA TBEPAOIO Tesa. DJNEeMEHTHl aTOMHOM u sfepHo# ¢usuku — Mormres: bPY. 2016
(56 3Kx3)

12 I'mymenko B.B., Xonomeer B.®, Illymsra A.B. JlaGopatopurple paboThl TO (H3UKE.
AtoMmHas u spepHas ¢uzuka. Y.1. Meromuueckue pekomennanuu. — Morwies: BPY. 2015, (115
9K3.) _ .

13. I'nymenko B.B., Mankesuu H.C., [TuBoBaposa E.B., Xomuenko A. B. ®usuka. Yacts 2.
Kparkuit xypc ¢usukun. OCHOBHBIE 3aKOHBI W ypaBHEHHs. MeETONUYECKHE yKazaHus s
NOATrOTOBKM K HHTEepHeT-3K3aMeHy I10 Kypcy (U3MKM JUIsl CTYJEHTOB BCEX CIIEHUANbHOCTEH,
obyuatomuxcs mo Poccuiickum o6pa3oBarenbHBIM cTagaapTaM. ~ Moruies: bPY. 2014 (56).

14. I'mymenxo B. B., Mankesuu H. C., ITusoBapora E. B., Xomuenko A. B. Hacts 3 BapuanTtsi
TECTOBBIX 3aMaHdi. MeToauuyecKue ykaszaHWs AN HOArOTOBKM K VHTEpHET-3K3aMeHy IO KypCy
(GH3MKK I CTYICHTOB BCEX CIEIHANBHOCTEH, o0ydaromuxcs mo Poccuiickum o6pazoBaTebBBIM
cragnapram. — Morues: BPY. 2014 (56 5k3)
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7.4.2. UndopManmoHHbIe TEXHOJIOTHH
IInakate! no pasznenam Qpu3UKu:

. SIBnenus nepenoca

. uddysus razos .

. uarpamma cocrostaus CO,

. JluHamuyeckast BI3KOCTh XUAKOCTEH U Tra30B

. Cxema mamusbl JIUHIE A9 CKUKEHUS BO3JIKXA

. M3otepmsr Ban-nep-Baansca u 00nacv pa3nnyHbBIX COCTOSHHH BellecTBa Ha AuarpamMme P-V.

. CXMxeHue renus

. KoapduruenT temnoBoro pacmupeHus HEKOTOPBIX TBEPIBIX TeJ IPH aTMOCHPEPHOM JaBICHUH.
. Temmeparypbl KHIIEHUS, IUTABJICHHUS 1 KPUTUYECKHUE TapaMeTPbl HEKOTOPHIX BEIIESCTB.

TpoiiHbie TOYKH HEKOTOPBIX BEIECTB
BsskocTs razos
Juddy3noHHO-KOBACHCAITHOHHBIA HACOC
VY nenpHBIE ra30BbIe TOCTOSTHHBIE

[Tytu o u - gacTuIr B kamepe Bumbcona

. PamnoakTuBHbIe pAabL

@oT0 5MYIIBECUOHHBINA METO, PETUCTPAIIUN HOHU3HPYIOMIUX H3J1ydeHUuN
ITy3bIppKOBast KamMepa

PagnoakTuBHBIE IPEBpAIECHUS OCKOJIKOB, BOSHUKAIOIIMX IIPH JEICHUH A1pa ypaHa.
OHeprus CBA3M aTOMHBIX sIIEp

3aBUCUMOCTH U30BITKA MACCh ¥ YIIAKOBOYHOTO K03(PHIiMeHTa OT MacCOBOTO YHCHA.
Iuxnorpon

CxeMma cocTapa KOCMHYECKOIO H3ITy4YECHUS

Cxema GetaTpoHa

[IpesenTanuu:
Jlexiuu-npe3eATanuy ¥ MyJIbTUMENUHHBIE TIEKIUH 110 pa3fenaM QU3uKM:
5. lunamuka BpalaTeTbHOTO IBUXEHUS TBEPIOTO TENA;
6. HemneprimansHbIe CHCTEMBI OTCUETA,
18. DnexTpocTaruyeckoe Mojie B BaKyyMe;
32. 3aryxaroiue Konebanus;
33+ BRIHYX/IEHHBIE KONeOaHus.

8 MATEPHUAJIBHO - TEXHUYECKOE OBECIIEYEHUE YYEBHOM

AU CHUILINHBI

MaTepI/IaJ'H)HO-TCXHI/I‘{eCKOC obecrnedycHue JIUCIHUILIHHBI COICPXXHUTCA B IlacliopTax

naboparopuid, yrBepkaeHHBIX 23.022015 r., per. No:Ne:

—~I1VJI-4.103-303/2-15;
-1V J1-4.103-304/2-15;
- 11VJ1-4.103-305/2-15;
~11YJI-4.103-310/2—-15.
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JIOIIOJIHEHM S 1 U3SMEHEHM S K PABOYEN ITPOT PAMME

Mo yueOHOW TUCIIHUILINHE

Dusuxa

TI0 HaIIpaBJICHHUIO ITOATOTOBKM 15.03.06 Mexarponuka u poGOTOTEXHMKA

0 TIPOQIITIO MOATOTOBKY Po60TOTEXHIKA i POOOTOTEXHUYECKHME CUCTEMBL: Pa3paboTKa u
IPUMECHEHNE

Ha 2018-2019 yuebHBIi rog

Ne
Ne JlomonHenus ¥ U3MEHEHUA OcHopanue
1
[TynakT 7.1 U3IM0XUTE B CIENYIOIEN pelaKkLiun ‘
7.1 OcHOBHAA JIUTEPATYPA
Ne bubnuorpaduueckoe r KonuuecTro
n/n OIHCAHHE pud 9K3EMILISIPOB
1 Cagesnnes, Y. B.Kypc PexomeHnnoBaHo 20
obwedt pusnky : yued. MunuctepcTBOM [Tononxexne
nocobue: 83 T.T. 1: o6pasoBaHus PO B oubnuoreuHor
Mexanvka. Moseky- KavecTBe yuebHoro 0 (onra
nspHas ¢usuka / U, B. oco6us [yt CTYIEHTOB
Cagesibes. - 12-e u3n., BY30B
crep. - CII6.; M.; Kpac-
Homap: Jlaue, 2016. - 432¢.
Cagenbes, H. B. Kypc PexoMeH0BaHO 20
obrmel pu3uKH : yueb. MHHHCTEPCTBOM
nocobue: B3 T. T. 2 obpasosanus PO B
DIIEeKTPUYECTBO U KayecTe yueGHoro
MarHeTn3M. BonHsl. nocoOus Ui CTYAESHTOB |
Onruka / H. B. Capesnbes. - | By30B
12-e u3n., ctep. - CII6. ;
M. ; Kpacnopap : JIans,
2016. - 496¢.
Cagenbes, 1. B. Kypc Pexomennosano 5
obuiek Gpusuky : yuaes. MunucrepcTBom
rmocobue: B3 T.T. 3 : obpazoranus PO B
KBaHTOBas ONTHKA. KayecTse yueOHOro
AtomHas ¢usuka. Pusmka | nocobus Amns CTyIEHTOB
TBepaoro Tena. Pusnka BY30B
ATOMHOTIO s7pa #
aneMeHTapHbIX yactul / Y.
B. Cagenbee. - 10-e u3p.,
ctep. - CII6. ; M.; KpacHo-
nap : Jlane, 2016. - 320c
2, | TamunsikoBa-bymikesuy, Jomyiieno 25
WN.Y. ®uzuka : yuebHuk: B | MHHUCTEpPCTBOM ‘
2 4.4 1: Mexanuxka. obpasosanus Pb B
MounekynspHas ¢u3HKa 1 Kauectee yueOGHOro
TepPMOAMHAMHKA. nocobus 11 BTY30B
DJIEKTpUYECTBO U '
marnetusm / ULH.
TamunbikoBa-bymkesuy —
2-e u3g., ucap.— MH. ;
Bermim. wk., 2014, —
303c.




TauwusikoBa-byikesnu Jlonyleso 25
WM. Ousuka : yuebHUK: B | MHUHHCTEPCTBOM \
B 2 4. Y 2: OnTuka. obpasosanus Pb B
KeanToBas ¢usuka. KayecTBe yueOHHKa 115
CrpoeHne U puzHIeCKye BTY30B
cBoictBa BewecTsa/ V.U,
TauunbikoBa-byikesny —
2-e w3 /., ucrp.— MH. :
Beimaim, mk., 2014, —
232c¢.
7.2 JlonoJqHUTEIbHAS JATEpPATypa:
Ne Konuuects(
n/m | ABTOP, Ha3BaHUE, MECTO H3/AHMS, sKk3emmApd
U3JaTeIbCTBO,  TOJ  HM3NaHUA 'pud
yueOHOH AuTepaTypsbl
1 Tpodumosa, T.HM. Kypc ¢uzuxn: | Pekomennoeano Mun- | 315
VuebHoe mnocobue s BTy30B/ | Bom obpasosanus CCCP
T Tpopumosa — M.: MHza. | B kau-Be YII ans BTy308
«Brpicmias  wmkoma», 1997-2007.—
560c.
2 Hetnap A.A, SBopckuit B.M. | Pexomenposano Mun- | 200
Kypc ¢usuxu: YuebHoe nocodue | Bom obpasosanus CCCP
mis BrysoB /  [letmad A.A, | B kau-Be YII asis BTY30B
SBopeckuit .M. — M.: «Bsiciias
mxosay.-1989. — 607c.
3 Acraxos, A.B., lllupokoe, IO.M. | PekomennopaHo Mun- | 155
Kypc  d¢muxu T3. Ksantosas | Bom obpazosanus CCCP
tuzuka. - M.: Hayka, 1983.-360c. | B kau-ee YII anis BTY30B
4 Uepror A.I'., Bopobees A.A. | PexomenmoBano Mun- | 219
3anaunrk no ¢usuke. — M. | Bom obpasosanus CCCP
Bricu. mk. 1981.—430c. B ka4-Be YII andg BTy3os
5 CeHa, JLA. Enununne! | Pexkomengosano MuH- | 92
¢uspueckux BeIMYMH W WX | BoM o6pasosanus CCCP
pasmepHocTh. — M.: Hayka, | B kau-se YII miis BTY30B
1988.—432c.
6 Tpodumosa, T.U. Kypc ¢usuxu. | YMO no obpazopanuto | 15
3amaun u pewieHusd. YuebGHoe | B obnacTu Mar. ¥ UHO.
rocobue s BTy30B/T.W. | Mun-Ba  obpazoBanus
Tpodumosa, A.B. @upcos.— M.: | PO B kauectee VII mjs
Hsn. «Axagemusn, 2004.-592c¢. BTY30B
7 Hetnad A.A, Ssopckuii B.M. | Pexomennosano Munu- | 12
Kypc ¢pusuku. — M.: «Akagemusy. | Bom obpasoBanus PO B
2008. — 718c. kau-se YII nns BTy3oB
[TysxT 7.4.1 M3I0XUTH B CIEAYIOWEH perakyu
7.4.1 Metoan4eckue peKOMeHIAIHH
1. JIanue AWM., IlmBoBaposa E.B., Xomuyenxo A.B., Illymsra A.B.
Mertoauueckue peKoMeHIanuu K jJaboparopHbiM pabotaM. Mexanrka. Y 1.
Metomuueckue ykaszanus. — Morunes: bPY. 2016, (115 5k3.)
2. Xomuenko A.B., Mankesuu, H.C., lllynera A.B. Meroanueckue
pexoMeHAanuu K naboparopusiM pabotam. Mexanrka. U 2. Meroauueckue
ykazanus. Morunes: BPVY. 2015, (115 3x3.)

INepensnanue
METOAMYECKHX
pekomeHIa-
i

CBonHbId
IJ1aH M3naHui
np. Ne5 or
27.12.17




3. Xomuenxo A.B., Uynaxosckm#t II.5I.,, Kopreera W.A.
Meroanyeckue peKOMEHaUH K 1abopaTopHeIM padoTaM. MonekyspHas
¢usmuka u TepMoarHamuka. Yacts 1.Meronuyeckue ykazaHus. — MOruies:
BPY. 2018, (100 sx3.)

4. Kosaneuxo O. E., JIanuu A. U., Xonomees B. @., Xomuenko A.B.
MeroauuecKue peKOMEHIAINH K J1abopaTopHeIM paboTaM. . DIeKTpoCTaTHKa
U IOCTOSIHHBIN TOK. MeToauueckue ykazanus. — Morunes: 2015, (115 3k3.)

5. Xomuenko A.B., Jlsmun, A.W., ITusoBaposa, E.B. Meromuueckue
pexoMenmanuy K jaboparopHbM paboTram. MarnuTtHOE none. Morunes:
BPY. 2018, (100 5k3.) ‘

6. Xomuenko A.B., Jlsnunu, A.W., I'mymesko B.B., Mankesuu, H.C.
Meronndeckue pekoMmenaanuu x jgabopaTopHbIM paboraMm. Konebanus u
BoJIHEL. Morunes: bPVY. 2016, (115 ax3.)

7. Jlaman A. W, Ilusorapora E. B., Xomuernko A. B, Illymera A. B,
Bacunenko A.H. MeTtoauueckuie pekoMeHIalUu K 1a00paTOpHEIM paboTaM.
Ontuka u.1. MeTtonuueckue ykazanus. — Morunes: 2015, (115 3x3.)

8. Xomuenko A. B., Jlamuu A. M., Kopanenko O. E., [Iusorapona E.
B., Xono6osa, JL.B., Metonuueckre ykazaHus X J1abopaTOpHEIM paboTam.
Onrrka u.2. — Morunes: bPY. 2014, (115 2k3.)

9. T'mymenxo B.B., Xonomeer B.®., Ulymra A.B. Metonuueckue
PEKOMEHIANMH K JIa00paTOPHBIM paboTaM 1o ¢u3uke. ATOMHAS U saepHast
¢usmka. U.1. — Morunes: BPVY. 2015, (115 3k3.) ‘

10. Xomuenko A. B., Xonomees B. @., Mankesnu H. C. Mexanuka.
OCHOBBI MOJIEKYISIpHOH (U3UKH H TEepMOAUHAMHKH. MeTOomHUecKue |.
PEeKOMEHIAIMM K CaMOCTOSTENBHOM paboTe CTYHEHTOB TEXHHYECKHX
crienmanbHOCTeH, ofydarommuxcsd 1[I0 pOCCHUCKMM M OelopyccKuM
oOpazoBaTenpHBIM IIporpammam. — Mormies: bPY. 2015 (56 3k3).

11. Xomuenko A.B., Jlsnun A. U., lynera A.B., IIuBoBaposa E.B.
Onextpocratuka. Marrerusm. Konebanus u BonHeL. Mertonuueckue
pEKOMEHJAMK K CaMOCTOSTENLHON PadoTe CTYAEHTOB TEXHHUECKHX
CIEIMaIbHOCTeH, oO0ydaronmxcess M0 poccUMcKuM U GelopyccKum
obpazoBaTenbHbIM IIporpamMMam. — Morunes: bPY. 2015 (56 3k3).

12. Xomuenko A.B., Tepemxo IM.B., Uymaxoeckuit IL.A. Ontuxa.
OcHOBBI (U3UKHE TBEPIOro Teja, 3JIEMEHTHl aTOMHOM M siaepHOH (uzuku
MeToauyeckue peKoMeHJallMu K caMOCTOSTeIbHOU pabdoTe CTYIeHTOB
TEXHUIECKUX CIEIUaTbHOCTEeH, 00ydJaromuxcs II0 POCCHHUCKHM U
6enopycckuM obpazoBaTenbHBIM IporpamMMaM. — Moruses: bPY. 2016 (56
9K3).

13. YUygaxosckmit I[.5l., Manrkesuu H.C., Xonomees B.O.
MeTtoauueckue peKOMEHIAMHU K IPAKTUYECKUM 3aHATHSIM ISl CTYJEHTOB
BCEX CIIEIMAJILHOCTEH W HampaBlieHU# MoAroToBKd. Mexanuka. OCHOBBI
MOJIEKYJIIpHON (U3UKH U TepMoamHamuku. — Mormnes: BPY. 2018 (50
9K3).

14. Xomuenxo A. B., Kosanenxo O.E., Iynsra A.B., Ilusosaposa E.B.
Metonuueckue peKOMEHIAIMY K IPaKTUUECKUM 3aHATUIM JUIS CTYJCHTOB
BCEX CIENHAIBHOCTEH U HaNpaBlieHWH IMOJATOTOBKH. ODIEKTPOCTATHKA.
Maruetusm. Konebanus u Borel. — Moruies: BPY. 2018 (50 ask3).

15. Tepemxo W.B., lllymera A.B., Xomuenko A.B., Xonomees B.D.
Mertopuueckue peKOMEHANY K [IPAKTUYECKUM 3aHATHAM JUIS CTYNCHTOB
BCEX CrenualbHOCTE! u HampaBieHu# moarotoBku. OntHKa. OCHOBBI
GU3NKKH TBEPIOTO TENA, JJIEMEHTH AaTOMHOW W sAepHOM (u3MKH. —
Morunes: BPY. 2018 (50 »x3).




16. I'nymenkxo B.B., Maunkesuu H.C., IlusoBaposa E.B., Xomuenko A.
B. Meroauueckue PEKOMEHIANWM K CaMOCTOSTENBHOH paboTe Jid
CTYIEHTOB BCEX HAINPABICHUH IOATOTOBKH OOydaromuxcs 1mo Poccuickum
obpazoBarensusM cragnapraM ®Ousmxa. Yacts 1. Kpatkuii kypc ¢usuxu.
— Moruneg: BPY. 2018 (50 3k3).

17. I'mymenko B. B., Manxesuu H. C., [IuBoBaposa E. B., XomMueHKO
A. B. Meroauyeckue pekOMeHAAIMM K CaMOCTOSATENBbHOM paboTe Ans
CTYICHTOB BCEX HaIlpaBJIEHUH MOATOTOBKH 00yuaromuxcs 1o Poccuickum
obpaszoBaTenbHbIM cTangapraM ®uzpka. YacTe 2 BapuaHTEI TECTOBBIX
3amanunii. — Morunes: bPY. 2018 (56 5k3).

PaGouas IIporpaMma fepecMoTpeHa u oxo0peHa Ha 3acefaHud kadenpbl «Du3nkay
(mpotoxon Ne 7 or «_12 » mapra 2018 T1.)

3apenyromuii xadenpoi: O/ /
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