b1.518. ®uzuka

1. Hean 1 3212494 QM CHUNIIMHBI
MecTO TUCUMIIMHBI B CTPYKTYPE OCHOBHOM NPOdeCcCHOHAIBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI

Jucnuninuaa «®u3nka» OTHOCUTCS K 0a3oBoil yactu bioka 1 ocHOBHOM
npodeccruoHanbHOM oOpazoBarenbHON IPOrpaMMBbl aKaJIeMUYECKOTO
OakanaBpuara 1o HarmpabieHH0 moAroToBku 35.03.06 ArpounxeHepus, Tpopuib
- Texnuueckue CUCTEMBI B arpobusHece (HedrexozsiictBa  u
TOIUIMBO3AIIPABOYHBIE KOMIUIEKCHI).

Heab TUCHMIIMHBI

bakanaBp o HanpaBieHuto noarotoBku 35.03.06 ArpowH:KeHEpHUsl AOJIKEH
OBITh MOJArOTOBJIEH K HAYYHO-HCCIEA0BATENbCKOM, TPOEKTHOM, POU3BOICTBEHHO-
TE€XHOJIOTMYECKOM, OpraHU3allMOHHO-YIIPABIECHUYECKOM 1€ATEIbHOCTH.

Henr agucnumiamabl  —  chopMuUpoBaTb y  CTYIAEHTOB  CUCTEMY
(byHIaMEHTAJIbHBIX 3HAaHUN B 00J1acTU (U3UKU, HEOOXOIUMBIX JJI MOCHIETyOEen
NOJATOTOBKM OakajaBpa, clocOOHOro K 3((EeKTUBHOMY PEUIEHUIO MPAKTHUYECKHX
3ala4y  CEeJbCKOXO3SIICTBEHHOTO IMPOM3BOJACTBA, a TaKXKe CIOCOOCTBYIOIIHNX
JNajdbHEUIIEMY Pa3BUTHUIO JINYHOCTH.

3amauu TUCUMIIIMHBI

3agaum TUCUMIIMHBI:

— U3YYUTh OCHOBHBIE (DM3UYECKHUE SBIICHUSA, OBIANCTh (PYH/IaMEHTATbLHBIMU
HNOHATHUSAMHU, 3aKOHAMHU U TEOPUSIMH KJIACCUUECKOW U COBPEMEHHON (DU3UKHY;

— chopMUPOBAaTh OCHOBBI HAay4YHOI'O MHPOBO33PEHUS U COBPEMEHHOIO
($U3MYECKOro MBIIUICHUS; O3HAKOMHUTBCS C HAyyHOM ammapaTypoll M MeToJaMu
(U3HYECKOro HCCIE0BaHUsA, MPUOOPECTH HAaBBIKA MPOBEACHUS (PU3HUUECKOTO
IKCIIEPUMEHTA;

— HAy4MTbCSl BBLACIATH (PU3MYECKOE COJEpKAHHME B MPHUKIATHBIX 3aJadax
Oyyuieit nesiTeIbHOCTH;

— OBJIaJIETh METOIAMH PELICHUSI MHKEHEPHBIX 3a/1a4.

2. TpeOoBaHMsl K YPOBHIO OCBOCHMS JUCHMIIIUHBI

B pesynbTaTe u3ydeHus IUCUUILTUHBI CTYJEHT

JAOJIZKeH 00/121aTh KOMIIETEH UMM
oowenpogeccuonanvnvimu:

- CIIOCOOHOCTBIO K HCIIOJIb30BaHUIO OCHOBHBIX 3aKOHOB
€CTECTBCHHOHAYYHBIX AMCIHUIUIMH B Mpodeccuonanbroit aesrenbHoct (OITK-2);

- CIIOCOOHOCTBIO peraTh HHXEHEPHBIE 33]Ja4H C UCIIOIh30BAaHUEM OCHOBHBIX
3aKOHOB  MEXAaHWKH, OJICKTPOTCXHUKH, THUIPABIMKH, TEPMOJWHAMHUKU U
teruiomaccooomena (OITK-4).

B pesynbTaTe n3ydeHus TUCIUIUIMHEI CTYIEHT

JM0JI7KeH 3HATh:

OCHOBHBbIC (PU3WYECKHE 3aKOHBI, SBJICHUS W TIPOIECChl, HA KOTOPBIX
OCHOBAHBI TPUHIIAIBI JEUCTBUS OOBEKTOB MPO(ECCHOHATHHOU ACATEIHHOCTH M
KOTOPBIC UCTIONB3YIOTCS AJIS PEIICHUS] MH)KCHEPHBIX 3a/1a4;



AOJIZKEH YMETbD:

HCIIOJIB30BAaTh OCHOBHBIC (I)I/ISI/I‘-ICCKI/IG 3aKOHBI u IIOHATHUA B

HpO(I)eCCI/IOHaHBHOﬁ ACATCIbHOCTH U AJIA pCIICHUSA MHKCHCPHBIX 3a1a4,
HOJI2KEH BJIAJ1€Th.

HaBbIKaMH OIIHMCAaHUA OCHOBHBIX (1)I/I3I/IIICCKI/IX 3aKOHOB, SIBICHUU U
IMpOLCCCOB, Ha KOTOPbIX OCHOBAHBbI IMPUHOUIIBI I[GﬁCTBI’IH 00BEKTOB
HpO(l)CCCHOHaHbHOﬁ ACATCIIBHOCT W KOTOPBIC MHCIIOJNB3YIOTCA MOJIA PCIICHUA
HHXCHCPHBIX 3aJ1a4.

3. CTpyKTYypa M cojepKaHue U CHUILTHHbI
3.1. Conep:kaHue IMCUUNIMHBI

Pasznen 1. Mexanuka, moJiekyJ/JsipHasi QU3MKa ¥ TEPMOAMHAMUKA

Beenenue

[Ipenmer ¢usuku. Metox mo3HaHus B (pu3nKe. DKCIEPUMEHTHI U TEOPHH.
Ponp marematuku. ®usmnueckue 3akonHbl. [lonstue daxra B dusuke. Moaenu.
[Tpsimbie u 0OpaTHble 3aa4l PU3NKU. PazMepHOCTH (PU3HUECKUX BETUYUH.

Kunemaruka

JIBnKeHue Kak riaBHasi popMa cyliecTBoBaHusi Marepuu. [IpocTtpancTBo u
Bpemsi. CriocoObl OMKMCAaHUs COCTOSIHUSA Tela U cucteMbl Test. CUCTeMBbl OTCUeTa U
KoopauHat. Ponb u mpuHIMIBL BeIOOpa cucteM KoopauHaT. CrerneHu cBOOOBbI,
WHBAapUAHTHBIE CBOMCTBA YMCIA CTeneHel cBoOO bl TpexMepHOe 1 MHOTOMEPHOE
IIPOCTpAaHCTBAa. MarepuanpHasg TOYKa W PACHPOCTPAHEHHME OTOM MOJEIHA Ha
MHOTOMEpPHBIN citydail. TpaekTopusi 1 MUpoBas JUHUS, UX cBoKcTBa. CKOPOCTh U
YCKOpeHHe Kak npousBoiHble. [locTymarenbHoe M BpamaTeapHOE IBUKEHUS Kak
OCHOBHBIE BHJbl JBWKECHHUU. YTIIOBBIE CKOPOCTb M YCKOPEHHME, HOPMaJIbHOE W
TaHr€HI[MaIbHOE yCKOpeHHs. CKOpocTb U yCKOPEHHME B MHOTOMEPHOM
IpOCTpaHCcTBe. VHepuuambHBIE CHCTEMBI M PABHONPABHOCTb IIOKOSA U
PAaBHOMEPHOT'O NPSAMOJMHEUHOrO IBMXKEHUA. 1IoCTysnar o MOCTOSHCTBE CKOPOCTH
cBera B BakyyMe. [IpeoOpa3zoBaHue MHTEPBAJIOB BPEMEHHU U JIJIMHBI MIPU OOIBIIMX
CKOPOCTSAX OTHOCUTEIBbHBIX JABM)KEHUI MHEpUUATBHBIX cucTeM. [IpeobpazoBanus
JlopeHua u peaTUBUCTCKOE CIOXEeHUEe ckopocteld. HTepBan Mexay coObITUIMU
Y €ro UHBAPUAHTHOCTb.

JlnHamuka

Cuna u macca, cynepno3uns cui. IlepBbiii © BTOpoil 3akoHbl HproTOHA.
YpaBHEHUST IBUXKEHHUS, POJIb HAYAJIbHBIX YCJIOBUW, IMPUHUMUII JETEPMUHHU3MA.
[Ipumepsl pelieHns: ypaBHEHUN IBYWKECHUS. J[BU)KEHUE TEN B MOJI€ CUJI TSITOTEHUS,
ABJICHUE HEBECOMOCTM B CIyTHHKax. JluHammuka ciendmux cucreM. Mmmyisc,
3aKOH COXPAaHEHUs MWMIyJbCa JUIsI MEXaHWYECKOM CHUCTEMbI, TPETUH 3aKOH
Hrrotona. BzammopetictBue Tenm uepes mose. OOmias (popmynmnpoBka 3akoHa
coxXpaHeHus nMIryjbca. Kunerndeckas dHeprus MaTepuaJbHOM TOUYKH, CBA3b €€ C
KOMIIOHEHTaMHU BEKTOpa uMIlyJbca. Pabota m moreHuuansHas sHeprus. Padora
[IEpEMELIEHNS] MaTepUaIbHOM TOYKHU 110 KPUBOJIMHEWHOMY NyTH. IloTeHIManbHbIe
CUJIbl, BBEJICHHE TIOHATUA MOTEHIMANa JUId B3aUMOACHCTBYIOIIMX  TEIL
[TorenmanbHas GyHKIMS, TOTEHIMAIbHAS MTOBEPXHOCTh. CBA3b KOMIIOHEHT CHJIbI
U TOTeHIManbHOW (QyHKIuU. [loTeHlManbHas siMa U YCJIOBHE YCTOWYMBOTO



paBHOBecus. HEBO3MOXHOCTH PAaBHOBECHUS CHUCTEMBI B3aMMOJACHCTBYIOIIMX
CTaTUYECKUX TOYEYHBIX DJIEKTPUYECKHX 3apsaoB. [IpuHnunm mmoTHenmen
YOAKOBKM U OOBSICHEHHE  MPOCTPAHCTBEHHBIX  (OPM  KPHUCTAJIIOB.
Kondopmaiimonuslii ananu3 wmoJiekysil. MoMeHT cuibl. [J[MHamuka BpalieHus
TOYKA M TeJla BOKPYI IIOCTOSHHOW OCH, IIOHATHE O MOMEHTE HWHEPLUUH
MaTepuaIbHOW TOYKM M Teja. YPABHEHUE [BUKCHMS BpALIAOIIETOCS BOKPYD
HENOJBWKHOW OCH Tejla. MOMEHT UuMIyJbCa, CBA3b €ro KOMIIOHEHT C
KUHETUYECKOW DSHEprueu BpauieHus. M3mMeHeHue MOMEHTa WHEpUMM Tella IpU
IIEPEHOCE OCH BpallleHUs. | JTaBHbIE MOMEHTHI UHEPLMU U YCTOMYMUBOCTD BPALLICHUS
TeJ. 3aKOH COXpaHEHHs MOMEHTa MMITyJibca Tejla U cUcTeMbl Teld. OcoOeHHOCTH
KOHCTPYKLIMM BEPTOJIETOB. ['HMpockonmbl M uX IpuMeHeHue. LleHTp macc u
YPaBHEHHE €ro JABWXKEHUA. Pa3neneHune IMOCTYyNMaTenbHbIX W BpallaTeJIbHBIX
NBIKEHUN TBepnaoro Ttena. llapa cun. CucrteMa ypaBHEHUW [Ji JBUKEHUS
TBEPJOIO T€Ja U €ro KMHETUYECKas DHEPIHsl. 3aKOH COXPAHEHUS DHEPTUM U €ro
CBSI3b C PABHOMEPHOCTBIO TEUYEHMS BPEMEHHU. J[BHKEHHME CHUCTEM CO MHOTMMU
creneHssiMu cBoOoabl. DyHkuus Jlarpawxka u ypaBHenus Jlarpanxka. [IpuHiun
HauMEHBIIEro JCHCTBUS.

Jlunamuka OOJBIINX CKOPOCTEH

[Ipunun oTHOcUTENbHOCTH B  (u3MKe. PensTUBUCTCKUN UMITYJIbC.
[TpeoOpazoBanue sHEeprun-uMiyisca. Macca u ee cBsi3b ¢ 3Hepruei nmokosi. Macca
CJIOKHOM CHCTEMBI M €€ CBf3b C DHEpPruerd B3aUMOJCWUCTBUS 4YacTeu.
HeannutuBHocTh Macchl. Jlepext maccel u sHepreTuka. Kunetudeckast 2Heprusi B
PEIATUBUCTCKOM MEXAaHUKE. YPaBHECHHE JBH)KEHUS MATEPUAIBbHOW TOYKHA B
PEIATUBUCTCKOM MEXaHUKe. JIBH)KEHHME MaTepUAIBHOM TOYKHM I10J JEUCTBUEM
NOCTOSHHON cwibl. CKOpPOCTh CBE€Ta Kak MpelenbHas CKOpOCTb. YacTuusl ¢
HYJIEBOM Maccod IMOKOsA. [IpHHIMII SKBUBAJIECHTHOCTH M TEOPHUSA NMPOUCXOKIACHUSA
CHJI BCEMHPHOTO TATOTCHUS.

Konebanus u BOJHBI

Konebanuss kak 4dacTHBIM clly4al JBUXKEHUS, YCJIOBHUS IOSBIICHUS
KojeOaHuil. YpaBHEHUE JBUKEHUS MPYKUHHOIO MaATHHKA M €ro pelieHue.
["apMoHnYeckoe KojeOaHue M €ro XapaKTepUCTUKU. YPAaBHEHUE JBUKEHUS
¢bu3nuecKkoro MasATHHKAa U €ro penieHue, MaTeMaTUYECKU MasTHUK. DHEpPrus
rapMOHUYECKUX KoseOaHuil. BeIHyXIeHHbIE KoJieOaHUsI W SIBJIICHHE PE30HAHCA.
Pe3onanc kak nposiBienue Oudypkauuu. Aprokonedanus. [Ipumepsl nposiBieHus
PE30HAHCHBIX W aBTOKOJIEOATENbHBIX SIBJICHUI B JKUBBIX OpraHU3MaxX U TEXHUKE.
Pe3onancHas nepenaya 3HEPIUM B CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAasTHUKOB.
Bonuel B ympyrux cpenax, JUHEHHBIE, MOBEPXHOCTHBIE M OOBEMHBIE BOJIHBI,
MOTIEPEYHbIE U TPOJIOJIbHBIE BOJIHBI, (PPOHT BOJIHBI, IUIOCKUE U ChepUIecKue
BOJIHBI. AHAJIMTUYECKasl 3aMuch Oeryiieil BoiHbl. BonHoBoe ypaBuenue. [lepenoc
sHeprun Oerymieit BonHOM. CroxkeHue kosneOanuii u BoyiH. KorepeHTHble
MCTOYHUKH BOJIH. IHTepdepeHIins BOJIH OT TOUEUHBIX KOT€PEHTHBIX UCTOUYHHUKOB.
VYcioBusi MOSIBICHUST MAakKCUMyMOB W MHHUMYMOB. (CJ0KE€HHUE KPYTOBBIX U
chepuueckux BoaH. [locTpoeHue ¢poHTa BOJIHBI MO NpuHUUIY [rolreHca,
noBeZieHue (PpoHTa BOJIHBI B HEOAHOPOAHOU cpene. OTpakeHue U MpeaoMIIeHHe
BOJIH. [IpuHumn @epma. BriBoj 3aKOHA ITPEIOMIIEHHS BOJIH HA TPAHULIE IBYX CPEJl



Ha ocHoBe npuHuuna ®depma. [MpuHnun depma Kak YacTHBIA Ciyyaldl OOLIETrO
IIPUHLANA MUHMMaKca. [1osBIIeHNE OTpa)KEHHBIX BOJH B HEOAHOPOIHBIX Cpeaax,
CIIOKE€HUE BCTPEUYHBIX BOJH UM o0Opa3oBaHue cTosiuMX BOJdH. llepexoanoe
COCTOSIHME U BpeMs penakcauuu. CBs3b JIMH CTOSAYMX BOJIH C pasMepaMu Cpebl,
JUCKPETHOCTh JUIMH CTOSIYMX BOJIH. KBaHTOBaHuWe. YnpaBieHHE 3By4YaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB.

DNEeMEHThI CTATUCTUYECKOU U MOJIEKYJIAPHON (PU3UKHU

MUKPOCKONIMYECKUE M MAKpPOCKONMYECKUE sBIEHUA. MaeanbHblii ra3 Kak
CTaTUCTUYECKasi CHCTeMa MHOTMX uacTull. JlaBieHue, o0beM U Temmeparypa rasa
Kak OO0OOIIEHHbIE  XapaKTEPUCTUKH COCTOSHMS ra3a. PaBHOBecHble U
HEpaBHOBECHBIE COCTOsIHMS Tra3a. OOparuMble M HEOOpaTUMBIE IPOLIECCHI.
Huarpamma  gaBieHHe-00beM.  DKCHEpUMEHTAlbHbIE  Ta30Bbl€  3aKOHBI,
0000IIEHHBIN Ta30BbIM 3aKO0H (YpaBHEHHE COCTOSHMS HJ€aJbHOIrO rasza). BoiBoa
YPaBHEHHMS COCTOSIHUS UJICAJIBHOTO T'a3a HA OCHOBE KWHETHUYECKUX ITPEACTABICHNMN.
@U3NYECKUN CMBICH MTOHATHUS TEPMOJAUHAMUYECKON TeMnepaTypsl. Pacnipenenenue
SHEpPruM Mo creneHsM cBoOoawl. Pacnpenenenuss MaxcBenna u bonbumana,
O0apomerpuueckas dopmyna. HepaBHoBecHbie mporiecchl. Huddysus, nuddysus
yepe3 MeMOpaHbl, OCMOC, OCMOTHYECKOE [aBJIE€HWE M €ro pojib B
KU3HEAeATeNpbHOCTH  pacTeHuid.  Temnonepenada.  BHyTpeHHee — TpeHue.
BripakeHne HEpaBHOBECHBIX MPOLIECCOB Uepe3 0000IIEHHBIE TEPMOAMHAMUYECKHE
cunbl. CooTtHomeHne B3auMHOcTH OHcarepa. PeanbHble rasbl, ypaBHeHue Ban-
nep-Baanbca, KpuUTHYECKas TOYKA, pEaJbHbIE W30TEPMBI, CKWKEHHE TIa30B.
OnykTyauun W camoopraHuzauus Ipu  (a3oBOM MEPEXoAe Traz-KHUIAKOCTb.
JKunkocT, TOBEpXHOCTHOE HATSYKEHHUE B KUIKOCTSX, OXJIAXKACHUE KUIKOCTH IIPH
UCIIAPEHUH, TEPMOpPEryJisilusg pPACTeHH W KUBOTHBIX. (CMauuBaromue U
HecMauuBaoIue xunkoctu. Kanumispusle sBnenus, popmyina Jlamnaca.

DJIEMEHTBI TEPMOJNHAMUKH

IlepBoe Havamo TEPMOAMHAMUKH, U30IPOILECCH], aAMadaTHUECKHUIl Mpouecc,
OXJIQXK/IEHHE Tra30B NIpH aauadaTUYECKOM pPAaCIIMPEHUH M TMOJYyYEeHHE HHU3KHUX
temneparyp. YpaBHenue Ilyaccoma u ero BeiBoA. Kiaccuueckas Tteopus
TEMJI0EMKOCTEH, MPUYMHBI OTKIOHEHUS PealbHBIX TEIIOEMKOCTEH KaK (PyHKUIUHU
TEeMIIepaTypbl OT Pe3yJIbTaTOB Kiaccuueckoil Teopuu. PaboTa uaeanbHOro rasa B
paznuyHbIX mporeccax. ObparuMbie U HeoOpaTUMBbIE HUKJIbIL. TenaoBble MaIIUHBI
u uukan KapHo, BTopoe Hauyano TepMoaMHAMUKH. KoMIpeccHuOHHbIE
XOJIOAWJIBHUKM M TEIUIOBBIE HACOCBl. OHTPONMS KaK TEPMOAMHAMUYECKUN
noreHiuan. @dopmysa s 3HTponMH uAeanbHOro rasa. Teopema Kapno u
000011IeHNe TOHATUS PHTPONMM KaK TEPMOJAMHAMUYECKOro mnoreHiuana. Cas3b
SHTPOIIUU C MHUKPOCOCTOSIHUSIMU HAECAIBHOIrO ra3za. CTaTUCTUYECKOE TOJIKOBAaHUE
DHTPONMUHU. DHTPOIHS U CTENEHb BBIPOXKIAEHUs cucteMmbl. Dopmyna bosbnmana.
Outponus u uHpopManusi. Bo3pactanue SHTpONUM Mpu HEOOPATUMBIX IpOIEccax
Ha IIpUMEpEe BBIPABHHUBAHUs TEMIIEPATypbl JABYX HAaXOJALIUMXCSA B KOHTAKTE
HarpeThIX T€JI W IPU BBIPABHUBAHWUHU JABJICHHM B JBYX YaCTIX COCyJa C ra3oM.
[lepBoe u BTOpOE Hayasa TEPMOAWHAMHUKH, W >KUBbIE OpraHu3Msbl. [loHsaTHe O
TEPMOJIMHAMHUKE HEOOpPaTUMBIX MPOLECCOB U OTKPBITBIX CUCTEM. ODHTPOIHUS B



CHCTEME OpraHh3M - OKpyxkawomas cpega. I[Ipous3BoacTBO 3HTpONUH B
HEPAaBHOBECHOM cpefie u Teopema [Ipuroxunna.

Pa3znen 2. DiaeKTpU4ecTBO U MATHETU3M

DJIEKTPUUECKUE U MATHUTHBIE SIBJICHUS

[TonsTne o mONSAX, MTOJS CKaJISIPHBIE W BEKTOPHbIE. XapaKTEPUCTUKU
BEKTOPHBIX TIOJIEM: HANPSKEHHOCTb, IIOTOK, UUPKYJSALHS, CHIIOBbIE JIMHUU
BEKTOPHOT0 noJisg. Cynepno3uus noJiel, 3apsiabl, 3aKOH COXPAHEHUS 3apsiA0B.

BzaumopaencTBue HENMOABMKHBIX W JBWXKYIIMXCSA 3apsAnoB, PU3nUEeCKUr
cMmbicsi MarHuTHOrO Touis. [lone Touewnoro 3apsiga (3akoH Kynona) u cuctembl
3apsiioB. [lone numosia. DIEKTPOCTATHYECKOE MOJIE€ MOJIEKYJIbl U XUMHUYECKUE
peakumu. WurerpampHas ¢opma 3akona Kymona, Teopema I'aycca (mepBoe
ypaBHEHUE Makcgeina). BriBog dbopmyn TS HANPSKEHHOCTU
ANEKTPOCTATUYECKUX TOJEH 3apsHKEHHOTO MPSIMOrO0  MPOBOAA, IIJIOCKOCTH,
KoHAeHcaTopa. PaGoTa mepemerieHusi 3apsiia B DJIEKTPOCTATUYECKOM IIOJIE,
MOHATHE TOTeHIMana. Bropoe ypaBHenue MakcBemna sl 3JIEKTPOCTATUKU B
UHTETpaibHON (opMe. DJeKTpuyeckass €MKOCTh OJHOTIO TMPOBOJHUKA U JIBYX
MPOBOJHUKOB, KOHJACHCATOpPHI, paboTa MO 3apsjke KOHACHCATOPOB. DHEPrus
3JIEKTPOCTATUYECKOTr0 MOoJid. VI3MEHEeHHEe HanpsSKEHHOCTH JJIEKTPUYECKOTO TOJIS
IPU BBEICHUM IUAJIEKTPUKA, MOJSPU3YEMOCTh IUANEKTPUKA, IUAJIEKTpUUYECKas
IPOHUIAEMOCTb. MI3MeHeHrne NUAJIEKTPUYECKON MPOHULIAEMOCTH MPU XUMUYECKHUX
peaklMsIX U UCIIOJIb30BaHUE ATOr0 3P deKTa. DIEKTPUUECKOE MOoJIe B MPOBOJTHHUKAX.
[TonsiTe 0 TOKE MPOBOJAMMOCTH, BEKTOP TOKa M cuja TOKa, AuddepeHnaibHas
dopma 3axkona Owma. IlepBoe mnpaBwio Kupxroda. Ilpuumna mosiBICHUS
AIIEKTPUUECKOTO TOKAa B TMPOBOJHUKE, (HU3UYECKUN CMBICI TOHSTHS CTOPOHHHX
aeKTpuyeckux cui. BeiBox 3akona Oma miist Bceil uenu. BTtopoe mnpasuio
Kupxroda. MarauTHoe Mmoje MOpSIMOro TOKa, OOBSICHEHHE €ro MOSBICHHUS Ha
OCHOBAHUH PEIATUBUCTCKUX  MNpPEACTaBlIIeHUMU. HHTErpaibHble  ypaBHEHUSA
MakcBenna Uit TOCTOSHHBIX MAarHUTHBIX moJyie. IIpumepsl  BbIYMCIEHHS
HaIIPSDKEHHOCTEW MarHUTOCTaTHYECKHX TMojed. 3akoH buo-Casapa-Jlamnaca.
B3aumoneiictBue mnoneil u 3apanoB (tokoB). @opmyna JlopeHua ans CuUibl,
JNEUCTBYIOIIEH Ha 3apsiZi CO CTOPOHBI JJIEKTPUYECKOTO U MAarHUTHOIO IIOJIEH.
[IpyHUMO ~AEHCTBHS MacC-CHEKTPOMETPOB M MX NPUMEHEHHS B XUMUHU.
UuaykuuoHHble  sIBJICHUS, TpaHchOpMaTophl, (QU3WYECKHE NPUHIMIBI  HX
nerctBus. DKerpatoku. [lonHas cucTteMa MHTErpalibHBIX ypaBHEHUN Makcsera.
CMbICIT 4JIE€HOB CHUCTEMBbl YypaBHEHUW MakcBeiia, OINUCHIBAIOLIUX SIBJICHUS,
CBSI3aHHBIC C M3MEHCHUSIMU DJICKTPUUYECKUX M MArHUTHBIX BEJIIMYMH BO BPEMEHU.
B3auMocCBsI3p  DIEKTPUYECKMX M MArHUTHBIX ~ NEPEMEHHBIX  TOJIEH,
AJIEKTPOMArHUTHOE MoJjie 1 usirydyenue. [lons nemxkymumxcs 3apsanos. M3nydeHue
AJEKTPOMArHUTHOTO TOJISI HEPABHOMEPHO ABWXKYIIUMCA 3apsaoM. «llapamokcy
aToma.

Pa3znen 3. OnTuka u atomHas pusuka

DIJIEKTPOMArHUTHOE MU3JIyUYEHUE U ONITUKA

CB0OOHOE DJEKTPOMArHUTHOE II0J€ W €ro CyIIeCTBOBAHME B BHUJE
3JIEKTPOMArHUTHON BOJIHBI. [lOMEpeYHOCTh 3JIEKTPOMArHUTHBIX BOJH. CKOPOCTh
pacnpocTpaHEHUsl JIEKTPOMArHUTHBIX BOJIH M crocoObl ee m3Mepenus. [llkana



AIIEKTPOMAarHuTHeIX BOJIH. CrocoObl T€Hepaluyd W HCIOJb30BAHME B HAyKe M
TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SBneHusi, onuchiBaeMble BOJHOBOM Teopuel cBeta. MuTepdepenius ceera,
yCIOBUS NOSIBJICHUS CTaTUYECKOU UHTEPPEPEHLIMOHHON KApTHHBI,
UHTEpPEPEHLIMST TpPU pa3feieHUH (PPOHTA BOJHBI, MPOCBETICHUE ONTHKH,
uHTEpPEpPOMETPhl U UX HCHOIb30BaHue. Dypbe-criekrpomeTpsl. [loHsTHE O
rojorpaduu. Hudpakuus, nudpakiuus Ha IEJIH. PoKycupoBKa
AJIEKTPOMArHUTHBIX BOJH M CBSI3b pazMmepa MudPakIMOHHOTO MSATHA C pa3MepamMu
pedaexropoB. OCOOCHHOCTH OpraHU3aluu PAANOIOKAIMOHHON CITyKOBbI. Y CIIOBUA
nepexo/ia OT BOJIHOBOM ONTHKH K TreoMeTpuyeckol. 3oHbl DpeHens, 30HHas
mwiactuaka Openens kak Goxkycupyronuii aneMenT. {udpakironnas pemerka Kak
JUcHeprupyronias cucrtema. AHalnM3 CcocTaBa CBe€Ta [0 JUIMHAM  BOJIH.
PentrenoBckast audpakuus, moHsTHe 00 00paTHBIX AU(GPAKIUOHHBIX 33Jayax,
PEHTT€HOCTPYKTYPHBII ~ aHaJM3 M €ro OCOOEHHOCTH MPUMEHHUTEIBHO K
ouonornyeckuMm oObekTaM. IIpoctpanctBennas crpykrypa JIHK wu PHK.
JudpakunoHHBIN npeaen pa3pearomeil CnocOOHOCTH ONTUYECKUX MTPUOOPOB.

CBeT 1 BElEeCTBO, NOHATHE O BTOPUYHBIX BOJIHAX, PA3/ICIICHUE DHEPTUM Ha
rpanuiie paszaena (a3, pE30HAHCHBIM XapakKTep B3auMOJCHCTBUS CBeTa U
BemecTBa. Jlucnepcusi, kimaccuyeckoe oObSICHEHHME 3aBUCHUMOCTH Kod(duimeHTa
MPEJIOMIIEHUSI CBETAa OT [JJIMHBI BOJIHBI MMAaJalOIEro cBeTa. SBIeHHE ABONHOIO
Jy4EenpesiOMIIEHUs, MOJISApU3alusl cBeTa Kpuctamiamu. lloisipu3oBaHHBIA CBET,
ONTUYECKAsT AaKTUBHOCTb, CaxapOMETPHs, MWCIOJb30BAHHUE SIBICHUSA BpPallCHUS
IJIOCKOCTU TOJSIPU3alUA B MOJIEKYJIsIpHON Ouosioruu. ®otoaddekT u KBaHTOBas
npupona cBera. Kpyr sBieHuil, OOBSICHUMBIX C KBAHTOBOW TOYKH 3pEHUS,
MHUKPOCKOIIMYECKOE U MAKpPOCKOIMYECKOE B ONTHUKE. JIBOMCTBEHHOCTH INPUPOIBI
cBeTa. 3aKOHBI MOTJIOMICHNS CBETA, MOHATHE O HENMHEHHBIX dpdekTax. OCHOBHBIC
BIIEMEHThl ~ KOHCTPYKLIHMU  CHEKTPO(OTOMETpPOB.  3aKOHBI  OCBEIIEHHOCTH,
3aBUCHMOCTb OCBELIEHHOCTH OT BHUJIa OCBETUTEIICH.

DJIEMEHTBI YYEHHUS O CTPOEHUU BEILIECTBA

Oco0OeHHOCTH TOBeACHUST MUKpodyacTull. [IpuHIMNBI OnKMCcaHus MOBEIECHUS
MHUKpPOYACTHII, BOJIHOBasA (PYHKIMsI, COOTHOLIEHUE HEONPEIEIECHHOCTEH, BOJIHA 1€
bpoiinsa. Ilocrtynmatet  bopa. VYpauenue Ilpegunrepa (BpeMeHHOE U
cTalMoHapHoe), (GU3MYECKUH CMBICT BXOIAIIMX B HEro uWieHoB. Pemienue
crauroHapHoro ypaBHeHus Illpenunrepa mjisi yacTUObl B OJHOMEPHOM
INOTCHUHUAJIBHOM SIIIMKE M YaCTULBl HAa OKPYKHOCTH. YCIIOBHUS IOSBJICHUSA
KBAHTOBBIX sABJICHUH. BiusHue wmaccel M 00JACTH  JIOKAJU3alMU YacTHII.
JIByMepHasi MOTEHIMaIbHasA sIMa, BBIPOKJICHHE KBAHTOBBIX COCTOSHUM U CHATHE
BbIpOKJieHUs. [loTeHIManbHas iMa KOHEUYHOUM IIyOMHBI U BIUSHUE €€ TJTyOUHBI U
LIIMPUHBI HA YPOBHM JHEPTMH YacTHLBI. BO3MOXKHOCTBH JOKanu3aluy 4acTULBI B
npoctpanctBe. TyHHenbHbIN 3¢ ¢ekT. 3anonHenue ypoBHed u npunuun [laynm,
IIOJIHASl DHEPTUsl COBOKYIHOCTH DJIEKTPOHOB B KBAHTOBOM CHUCTEME. YPOBHU
SHEPruu B aTOME BOJOPOJA, NMEPEXOIbl MEXAY YPOBHAMH. MHIMBHIYyanbHOCTH
CIIEKTPOB aTOMOB H JMHUCCHOHHBIA CIIEKTPAJIBHBIM aHanu3. MeTamnuueckas
MOJIEJIb MOJIEKYJIbl U OOBSICHEHHUE KOpPpEJsLUM IIBETHOCTU BemiecTBa U 3 dexra
CONPSDKEHUS XUMHUYECKMX CBs3ed B MouieKynax. HopmanbHas M HHBEpCHas



3aCEJIEHHOCTh KBAaHTOBBIX cOCTOSIHUM. [lorionienue, CHOHTAaHHOE U BBIHYK/IEHHOE
uznyuenus. Koapduuuentsr Ditnmreiina. ®opmyna [lnanka. Ycunenue cera npu
IIPOXOXKIEHUN YEPE3 NHBEPCHO 3aCENICHHYIO cpeny. [lonsaTue o naszepax.
®usnueckass NOPUPOJA XUMHUYECKOM CBSI3U. OJIEKTPOHHOE CTPOECHUE
MHOTOAJIEKTPOHHBIX aTOMOB, THOpUAM3aLUsl, OOBSCHEHHWE NIPUYUH MOSBICHUS
POCTPAHCTBEHHBIX (opM MoOJeKyd. [IpUuHIMI MaKCHMalbHOTO MEPEKPhIBAHUS.
BuyTpennee BpamieHue B MOJIEKyJdaX M €ro pojib B OMOXMMHUYECKHUX PEAKIMSIX.
JIB>KEHME YacTULl B MHOTOATOMHBIX MOJIEKYJdaX M BHUIbl MOJIEKYJISIPHOU
cnexktpockonuu. CUMMETpHs MOJIEKYJI U TIOSIBJIEHUE TIPAaBHII OTOOpA.

DOTOXMMUYECKUE PEAKLIUU U OCOOCHHOCTH MOTEHIMAIBHBIX TOBEPXHOCTEH
OCHOBHBIX W BO30YXKICHHBIX 3JEKTPOHHBIX COCTOSHUN B MoJiekynax. Pacman
Mosiekysl 1ipu  (oToBo30ykIeHusx. Dusmyeckas mnpupoma (porocuHTE3A.
Tpancnopt »sHepruum mnpu (orocunrese. 30HHAST CTPYKTypa DIEKTPOHHBIX
COCTOSIHMM KPUCTAJIJIOB. 3aIlOJHEHHBIEC U HE3AIIOJHEHHBIE 30HBI. Y poBeHb Depmu.
[TpoBOAHMKH, TTOTYIPOBOIHUKHA U TUANIEKTPUKA. OCOOCHHOCTh MPOBOJUMOCTU B
MOJIyITPOBOJHUKAX.

Cucremarvka »3J€MEHTapHBIX YacTHUIl. 3aKOHbl B3aWMOIIPEBPAILCHUM
4yacTHll, siAepHble peakuuu, Aedekr maccbl. CTpoeHue siaep, SAEpHbIE CHUJIBI,
YCTOMYMBBIE W  HEYCTOWYMBBIE SApa, C€CTECTBEHHass M  HMCKYCCTBEHHas
PaauOaKTUBHOCTb. 3aKOHBI PaauoOaKTUBHOTO pacraja. [TpuHIMTIBI
paauoaKTUBAMOHHOTO aHanu3a. «Medensie» arombl B Ouonoruu. Ilytu
VCII0JI30BAHUS SEPHON SHEPTUH.

3aKOHOMEPHOCTHU Pa3BUTHUSA

[Tonsarue o006 »HBomonmu B (uU3KMKE, OHOJOTMM | JPYTHMX HayKax.
[IpOTHBONONIOKHOCTh HANPABICHHOCTEN 3TUX 3BOJIOLUOHHBIX ITpoueccoB. [lytu
IPEOI0JIEHHS] IPOTUBOPEUUSI.

Bpems B knaccuueckom mupe. Poib nmeprogudyeckux M HENnepuoguveCKUX
IPUPOJHBIX MPOILECCOB B (POPMUPOBAHUU TOHATHSA BpeMeHH. VHBapuMaHTHOCTH
npocTedmux (QU3NYECKUX 3aKOHOB OTHOCHTENIbHO CMEHBI 3HAaKa BpPEMEHHU.
HepaBHOBecCHbIE MPOLECCHI B CIOKHBIX CUCTEMAX U MOSBICHHE CTPEIbl BPEMEHHU.
Ponb ciydaiiubix (akTopoB B (OpPMHPOBAHUU CTpENbl BpeMeHU. DiyKTyaluu,
MOSIBJICHUE CaMOOpPraHHU3allMd B OTKPBITBIX CHCTEMax M IepepacTaHue
baykryaniun B Makpockonudeckuit spdexr. Ponp Oudypkamuit. IloBeaenue
DHTPONUU B OTKPBITHIX CUCTEMAX.

JIOTIOJIHUTENBHOCTh, COOTBETCTBUE, TPOrHO3. OOIIHOCTh (PyHIaMEHTAIBHBIX
BBIBOJIOB (DM3UKHU

[IpyHIMI ~ JOTOJIHUTEIBPHOCTH W €ro  BCEOOIIHOCTh. Mcrmoap3oBaHue
MoJieliel SBJIEHUH M OOBEKTOB B IpoOllecCe MO3HAHMs KakK CJEICTBUE NMPUHLHMIIA
JOTONMHUTENBHOCTH. OOpaTHbIEC 3a7a4l, CYObEKTHUBHBINA (PAKTOP MPU MX PEIICHUH.
OrpaHn4eHHOCTh MPUHIMIA JIOKA3aTeIbHOCTU B Hayke. [IpuHIMI cooTBETCTBUS,
HaOmogaemMble M HeHaOmonaeMble BenuMuMHbl B (usuke. TpeGoBanus K
dbopmupoBanuo (¢uzMueckux Teopui. PacimimpeHHoe NOHMMaHWE NPUHIUIA
nerepmuHu3dMa. CrydailHOE W 3aKOHOMEpPHOE€ B MPUPOJE U Mpeaeibl
IPUMEHUMOCTH HAy4HOIo MporHosa. HayuHblil mporHo3 B Hayke 00 oOliecTBe.
®dusuka u kubepueruka. Ciensiye CUCTEMBI U YIIpaBJIEHUE.



3.2. O0béM AUCHUNIMHBI U BUbI Y4eOHOH padoThI
JucuunnuHa wusydaerca Bo 2, 3 cemectpax. OOmas TpyIoeMKOCTb
JUCUUIUIMHBL ~ pacrlpenensieTcsi MO OCHOBHBIM BUJaM Yy4yeOHOW paboThl B
COOTBETCTBHM C pabOuyUM y4eOHBIM IJIAHOM, YTBEPKJIEHHbIM pekropom PI'BOY
BO HOxno-Ypansckuit ['AY, cienyromum obpazom:

O0beM TUMCHUIUIMHBI M BHABI Y4e0HOH padoThI

Bun yueOHo# paboTh Bcero dacoB / 3aueTHbIX

¢ IMHHII

KonrakTHas pa6ora (Bcero) 180/5

B ToM uucie:

Jlexun 54

[Tpaktuueckue / cemunapckue 3anstus (I13/C3) 721-

JlaGoparopnsie 3anstus (JI3) 54

CamocrosiTeibHas pa0d0Ta CTY/IEHTOB (BCero) 180/5

B ToM uucie:

[TonroroBka K MpaKTUIECKUM/CEMHUHAPCKUM 60

3aHSITHIM

[ToaroToBka Kk 1a00PaTOPHBIM 3aHATHUSIM U K 3aLIUTE 57

71a00paTOPHBIX PabOT

BrImosHeHNEe KypCcOBOT0 MPOEKTa/KypCOBOW pabOThHI -

Pedepar -

IToaroroBka K 3a4eTy -

KoHTpoJib (HOAr0TOBKA K AK3aMEHY) 63

OO0mast Tpy10eMKOCTh 360/10




