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Paznen 1. OBIIAA XAPAKTEPUCTUKA MOAYJISA
EcTecTBeHHOHAYYHBIA MOAYJIb

1.1. AHHOTAIIUA COAePKAHUS MOTYJIsI

Monynbp oTHOCUTCS K 0a30BOi yacTH 00pa3oBaTENbHBIX MPOTpaMM BCEX HHKEHEPHO-
TEXHUYECKUX HAMPABICHUA TIMOATOTOBKH W SBISETCS OO0SA3aTEIbHBIM JUIS BCEX CTYACHTOB,
oOydaromuxcsi Mo JaHHbIM HampabieHUsM. Jucruminnasl «Pu3uka» u «XUMHSL», BXOJISAIINE B
MOJYJIb, COCTaBJISIFOT OCHOBY IMOAIOTOBKH CIELUAIMCTOB MHKEHEPHO-TEXHUYECKUX HAIPaBJICHUM,
ABISAACH (yHIAMEHTANbHOM 0a30if MX ycHemHo#l AesTtenbHOCTH. B mpomecce oOyueHus 3Tum
JUCIUIUIMHAM  (DOPMHUPYIOTCS HAyYHOE MHUPOBO33pEHHUE, BIaJIeHUE (PU3HKO-MAaTEMATHUYCCKUM
anmapaToM M METOJIaMHM €CTECTBEHHOHAYYHBIX MCCIIEIOBAHUW C LEJIbI0 YCHEHNIHOTO OCBOEHUS
CHEIHUAIBHBIX AUCHUILINH. HTEerpupoBaHue 3HaAHUI O MpUpoae MaTepuu, GU3NIECKUX 3aKOHOB U
BJaJicHHe (PU3MKO-MAaTeMaTHYECKUM anmnapaToM B CMEXHBbIE HAayKd I[IO3BOJISIET CTYACHTY
parrioHanbHee U dP(PEKTUBHEE HCIOJIB30BaTh MOTYyYEHHBIC B XOJ¢ OOYYCHHS KOMIICTCHIIUU ISt
peiieHus npodecCuoHaNbHBIX 3a/au.

Jucuummnaa «Dusnka» GopMUPYET Y 00YIAFOIIHUXCS CITOCOOHOCTH KOMITJICKCHO ¥ TPaMOTHO
aHAIM3UPOBATH (PU3MUECKUE MTPOLIECCHI; UCTIOIb30BaTh COBPEMEHHbIE TEPMUHBI M TIOHATHUS B 00J1aCTH
eCTeCTBCHHBIX HayK. Llemb oOydeHmss — copMupoBaTh HEOOXOAUMBIC (YHIAMEHTAILHBIC 3HAHUS
JUISL U3YYEHUS CLIEUATbHBIX JUCIUILIMH.

JucuummHa «XuMUs» HaleleHa Ha oOecriedueHHe (YyHIAMEHTAIBHON TOJTOTOBKH TIO
TEOPETHYECKMM BOIIPOCAM XHMHMHM HAa OCHOBE YCBOEHHUS OCHOBHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
MPOTEKAHUS XUMHUYCCKUX IPOIECCOB, IKCIEPUMEHTAIBHBIX METOJOB HAyKH, HEOOXOIUMBIX IS
pemieHus npodecCUOHAIbHBIX 3a/1a4, a TAKKE CO3AaHUs 0a3bl I MOCIEAYIOIIEr0 U3yUeHUS IPYTHX
JUCLHUILINH.

1.2 CTpykrypa u 00beM MoayJist

O0vem aHCHANIAH ®opMa HTOr0BOM
Ne o/ Mepeuenn AnCHHIIHE MOXVIIS MOZyYJIsl M BCETO NPOMEKYTOYHOI aTTecTauuu 1no
- p Auch Ay MOAYJIs B 3a4€THBIX JUCHHUILIMHAM MOAYJIA U B
¢AUHUIaxX U yacax 1eJIOM 110 MOJYJII0
DK3aMeH,
1. ®dusuka 12/432 JK3aMeH,
9K3aMEH
2. Xumus 3/108 3ayeT
HUTOT'O no moaynto: 15/540 HE IPETYCMOTPEHO

1.3 IToc/ieoBaTE ILHOCTH OCBOEHHSI MOYJIs1 B 00pa3oBaTe/IbHOI MporpamMme

IIpepekBU3MTBLI MOYJISI Jlnst ocBoeHus yueOHOTo Kypca TpeOyroTCsl 3HaHUs
(U3UKU ¥ XMMHH B PaMKax IIKOJbHOU MPOTrpaMMBI

IHocTpeKBU3UTHI U KOPEKBU3UTHI MareMaTtrnyeckuii MOlyJib, MOJYJIb

MOAYJIAA «O61menpodeccnoHaIbHBIN MOAYIIB» U MOTYJIH,
dbopMupyeMble y4aCTHUKaMH 00pa30BaTeIbHbIX
OTHOLLICHUI)




1.4. PacnpenejieHne KOMIETEHIUH M0 JMCUMILIMHAM MOAYJIS, IVIAHUPYeMble Pe3yJbTaThl
00y4eHusi (MHAMKATOPBI) 110 MOAYJIIO

N3yuenue

TUCLUILINH

MOTYJISI

peycMaTpuBaeT

(dhopmupoBaHue

KOMITIETEHIIUN

MIOCPENICTBOM TIOCJIEJIOBATEIILHOTO OCBOCHHUS PE3YJAbTaTOB OOy4YEHMs Ha OIPEICICHHOM YPOBHE
CJIO)KHOCTH COZICP KAHHUS.

PesynbraThl 00y4eHHs MO TUCHUIUIMHE — 3TO KOHKPETHBIC 3HAHUS, YMEHHUSI, OIBIT U JIPYTUe
pe3ynbrarsl (comepiKareabHble KOMIIOHEHTbI KOMIIETEHLMM), KOTOPHIX IUIAHUPYETCS JOCTUYb Ha
JTane U3y4eHHs JUCLUIUIMHBI MOJYNs, M KOTOpbIE MAOJDKHBI OyIyT IpPOIEMOHCTPHUPOBAHBI
00y4YalOIUMHUCS UM  OLIEHEHBI
BKJIIOUEHHBIM B (DOPMYIIUPOBKY pe3y/bTaTOB 00yUEHHUS.

Wupukatop — 3TO mpu3HAK / CUTHAN/ Mapkep, KOTOPBIA MOKA3bIBAET, Ha KAaKOM YpPOBHE
o0y4JaroLuiics JOIKEH OCBOUTh PE3y/bTaThl OOY4YEHUS M UX MPEIbsBIECHHE JOKHO MOATBEPAUTH
(akT 0CBOCHUS MPEAMETHOTO COIEPXKAHHS JAHHON TUCIUIUIMHEIL.

WHauKaTopsl yUYUTHIBAIOTCS MIPU BBIOOpPE U COCTABJICHUU 3a/1aHUIl KOHTPOJIBbHO-OLEHOUYHBIX
MEPONPUITHH (OLIEHOUHBIX CPEICTB) TEKYILEH U MPOMEKYTOUHOM aTTecTaluu.

IpernojaBarelieM IO HWHAWKATOPaM/U3MEPSIEMBIM  KPUTEPUSIM,

Ilepeyen Ilnanupyembie
b Kon n pe3yJabTaThl 00y4eHHus IInanupyemblie pe3ybTaThl
AU CIMILT HaUMEHOBaHHE (MHAUKATOPBbI) 0o0y4eHHs1 (MHIMKATOPHI)
HH KOMIIETEeHI[UH 0a30Bblii YypOBeHb MOBBINIEHHBI YPOBEHD
MOYJIsl
1 2 3 4
3namo:
3uamo:
® OCHOBHBIC MOHSTHS, 3aKOHBI U
® OCHOBHbBIE (PU3UYECKHUE
MOJIENH MEXaHHKH,
SIBIICHUST W OCHOBHBIC
AIIEKTPUYECTBA U MarHETU3Ma,
3aKOHBI ¢buzukw; 9
. KoJIeOaHMt u BOJIH,
HUIIBI 170 .
OIIK 1. Criocoben Tparui CTaTHUCTUYECKON (U3HKU U
MPUMEHUMOCTH O —
pRBI ¢ OCHOBHBIC TOWATHA M o chopnpe ’qmanecmxle
TCXHUICCKYIO 3aKOHBI buzuku,
BEJIMYMHBI W (U3HYECKUE
npobiiemMy, MPUMEHUTEIHHO K
BOSHIKAIOLIM KOHCTaHTBI, UX OMNpeJeNIeHuE,
(popmynmposarts TeXHquCKHI;M R CMBICJI, CIIOCOOBI W CAWHHIIBI
IIPOCKTHYIO A ' UX U3MEpEHU;
® COBPEMEHH
Oduzuka | 3amauvy, p M e (yHIaMEHTAIbHBIC
HAyYHYIO KapTUHY
MJTAHUPOBATh (U3HYECKUE ONBITHI, KX POJIb B
MHpa  Ha  OCHOBE ASBHTIH HAVKHL:
IKCIICPUMCHTBI, OCHOBHBIX TTOJIOKCHHH, P I,
e Ha3HauYe€HHWE U  TMPUHIUIIBI
BBITIOJTHATE 3aKOHOB M METOJIOB - PHHIL
JIEHCTBUS BaXHEHIITHX
U3MEPEHUS U (U3HYECKUX HAYK
) ¢du3nveckux npruOopoB.
MHTEPIPETUPOBATEL |YMenb. ,
®  AHATM3UPOBATH HAYYHO Yaems.
AQHHBIC. P i ® OOBSICHUTH OCHOBHBIE
TEXHUUYECKYIO
HaOMolaeMble  TIPUPOJIHBIE U
uHpopmarmio,
TEXHOTCHHBIC  SIBIICHHS |
CBSI3aHHYIO c .
P PeKThI c MO3ULIAN
bu3IUeCKUMI
(byHIaMeHTaTbHBIX
METO/IaMH peleHus . .
(bu3NMUecKUX B3aUMOJICHCTBUIM,




npohecCHOHATBHBIX HCTOJIKOBBIBATh CMBICTT
3ajad4; busnueckux ~ BEIMYMH U
®  JCHOJb30BaTh 3HAHWUS O MIOHSITHIA;
(Gu3nNUeCKnX SBICHHUAX | ® 3alUCHIBATH YPaBHEHUS IS
W Jpoueccax Ui busznueckux BEJINYUH,
obecrieueHus CBOEH 3aIMChIBATh YpaBHEHUS
npodeccuoHaTbHON mpolecca M HAaXOAUTh  €ro
JeATETbHOCTH pelIeHHE;

Braoemu: e paborath ¢ mpuOOpamMu U
® MeToAaMHU aHaymza 000py/IOBaHUEM COBPEMEHHOU
(bU3NYECKUX SIBICHUH B ¢dusnveckoii 1aboparopuu;
TEXHUYECKUX ®  UCIIOJIB30BATh pazIUYHbIC
YCTpOMCTBAX u METOIMKH bu3ryecKkux

CHCTEMAX; u3MEepeHuil U 00paboTKH
e MeToJaMu 00paboTKU U AKCIIEPUMEHTANIBHBIX JAHHbBIX, B
aHanm3a OTIBITHBIX TOM 4YHCIE€ C NpUMEHEHHEM
JTAHHBIX c KOMITBIOTEPHOM ~ TEXHUKU U
IpPUMEHEHUEM MH(POPMAIIMOHHBIX TEXHOJIOTHUI
COBpPEMEHHBIX TP pELLeHUH 3a71aY;
MH(POPMALMOHHBIX ® JICIOJb30BAaTh METO/bI
TEXHOJIOTU ¢du3nyeckoro u
MaTeMaTU4ecKoro
MOJICIIMPOBAHMS, A  TaKKe
MPUMEHATh METOAbI  (PH3UKO-
MaTeMaTU4ecKoro aHajm3a K
PELICHHUIO KOHKPETHBIX
€CTECTBEHHOHAYYHBIX u
TEXHUUYECKUX TPoOIIeM
Braoemu:
® HaBBIKAMHU  HCIIOJIb30BAaHUS
METOJIOB buznueckKoro
MOJICITMPOBAHUS B
WH)KEHEPHOW MPAKTUKE;
® [IPUMEHEHHMS OCHOBHBIX
METO0B ¢buzuKo-
MaTreMaTu4ecKoro aHaiInu3a s
pemeHHs
€CTECTBEHHOHAYYHBIX 3a/1a4;
® TMpaBWIBHOW  OSKCIUTyaTalluu
OCHOBHBIX  NIpUOOpPOB  H
000pyIOBaHUS COBPEMEHHOM
¢buznueckoii 1aboparopuu;
e 00pa0OTKM M HMHTEpPIpEeTaLuu
pe3yIbTaTOB SKCIIEPUMEHTA, B
TOM YHCJIE C TPUMEHEHUEM
KOMIIBIOTEPHOW TEXHUKH H
MH(POPMALIMOHHBIX
TEXHOJIOTHM.
OIIK 2. Criocoben | 3Hamb: Sramo:
Pa3pabaTHBATh e (usnuyeckre OCHOBHI | ® (hyHIAMEHTaIbHbIE
CpeiCTB nepeaadn ¢usnveckue  MOHATUS U
KOHIICTIIIHIO, .
uHpopMauu U TEOPUH  KJIACCUYECKOH U
cosfapath CAD- 0COOEHHOCTH COBPEMEHHOM (DU3UKHU.




MO/IEJIH, busnueckux 3¢heKToB |Yuems:
BBITIOJIHATDH ¥ ABJICHUM ®  JCIOJb30BaTh 3HaHUA 0]
6a30BLIC Ymems: COBPEMEHHOM sugeckoit
HHOKCHEpHBIE ® BBUBHTH (DU3UUECKYIO KapTUHE MHUpPAa U SBOJIOLUHU
s CYIIHOCTh  MpobJeMm, BcenenHoii, mpocTpaHcTBEHHO-
acuéThl
p BO3HHUKAIOIIUX B XOJIE BPEMEHHBIX 3aKOHOMEPHOCTSIX,
(mpouHOCTHEIE, npogeccHOHANBHON CTPOGHMH  BElIECTBA IS
AWHAMHMYCCKHUC, JeSATCILHOCTH " NOHUMAaHUS OKPY>KaroLIero
TEIUIOBBIE), MPUBJICKATh  JUIS  HX MUpA U SIBICHUH [TPUPOJIBL;
MIPOBOJIUTH peLICHUA ® [IPUMEHSTH (uznko-
pacuéTHyIo COOTBETCTBYIOILINI MaTEMATHYECKHUE METOAbI IJIA
BepH(UKAIIO H busmKo- CO3[JaHMSl  HOBBIX  CPEICTB
MaTeMaTU4eCKHii WU3MEpEHUS, METO/IOB
opopMIATH )
anrmapar; HU3MEPEHUs u METOAMK
AOKYMCHTALMIO 10 | ¢ papmpopats 1/1 M3MEPEHHH, pa3pabaThiBaTh U
CTaHIapTaM. MPOBOJIUTH MpejyIaraTh IUIaH TPOBEICHUS
HKCIIEPUMEHT Ha OCHOBE (U3MUECKOTO  HCCIICIOBAHMSI,
bu3MUeCKUX ~ METOJNOB dbopmynupoBaTh BBIBO/JIBL,
WCCIICIOBaHUA, OILICHUBATh COOTBETCTBHE
00paboTKy, aHamu3 U BBIBOJIOB MOJTY4YEHHBIM
MIPECTaBJICHUE JTAHHBIM, OIICHUBATh HAYYHYIO U
PE3yJIbTaTOB c MIPUKITAIHYIO 3HAYUMOCTb
[IPUBJIEYEHUEM CBOEH pa3pabOTKH.
COOTBETCTBYIOIIETO Bnaoemu:
MaTeMaTU4ecKoro ® MeToAaMHU ¢buzuko-
anmapara MaTEeMaTU4YeCKOro OMUCAHUS U
Brademy: MOJICTIUPOBAHUSL  ITUPOKOTO
e MeToJIaMHU aHaIM3a Kjlacca (PU3MYECKUX SBJICHUM
buznYeCKuX SIBICHUN B U TIPOLIECCOB, OMPEEISIFOIINX
TEXHHUYCCKUX MIPUHITUTIBI paboTHhI
YCTpOMCTBAX u Pa3IMYHBIX TEXHUUYECKUX
CHUCTEMAX. YCTPOMCTB.
3namv:
SHamo:
® TEOPETUYECKUE OCHOBBI,
® OCHOBHBIC TMPUHIIMITBI
OCHOBHBIE TIOHSITHUS, 3aKOHBI U
OIIK 11. IIPOBECHUS
5 (usHIECKOro MOJENN MEXaHHKH,
W3HYECKOT .
Crocoben KCIIEDHMEHTA " MOJIEKYJIIPHOU busuKy,
IIPUMCHATD A3BIK p . JJIEKTPUYECTBA U MarHeTU3Mma,
METOABl  W3MEpPEHUi Sarmii
MaTeMaTHKH, TeOpUH KoyeOaHU U BOJH,
pa3IMYHBIX
€CTECTBEHHBIX . TEPMOJIMHAMUKH u
(bu3HYECKUX BEJINYMH, . .
HAyK CTaTUCTHYECKON (PU3UKH;
’ ® OCHOBHBIC MCETOMB | o \leronoB TeopeTHUeckHX W
AJIropuTMHU3aIiuy, (bI/I3I/IquKI/IX p
. . AKCIIEPUMEHTAIbHBIX
TEXHUYECKOMN HCCTIEIOBAHUIA. o
v HCCIIeI0BaHMH B (hH3HKE.
Memy.
rpaduku u Vieme:
®  TIPOBOJUTH
000CHOBAHHO POBOIL e [IOHMMATh, M3J1araTh u
KOMIIbIOTEPHOE
BBIOMPATH P KPUTUYECKH  aHAJIM3UPOBATh
MO/ICTMPOBAHHE
MporpaMMHBIE U 0a30ByI0  0OOIICPHU3NIECKYIO
(U3UUECKUX MPOIIECCOB HEOPMALHIO;
rpadguveckue - 0BBEKTOR ,
®  TI0JIb30BAThCS
T1aTGOPMBL. HCCIICIOBAaHUS,
TEOPETHUYECKUMH  OCHOBAMH,
WCTIOJIb30BaTh
OCHOBHBIMH TIOHSTUSIMH,
UH(POPMAIIMOHHBIE

3aKOHaMH1 ¥ MOJCIIAMHA (I)I/I3I/IKI/I.




XUMUs

BBISIBIISITh
TEXHUYECKYIO
npo0iemy,
dbopmMyIupoBaTh
NPOCKTHYIO 32124y,
TUTAHUPOBATH
IKCIIEPUMEHTHI,
BBINOJIHATh
U3MEPCHHUS u
UHTEPIPETHPOBATH
JIAHHBIC.

TEXHOJIOTUM B CBOEH |(Briadems:

MIPEMETHON 00JIaCTH, e (usuyeckuMu u
Brademu: MaTeMaTHYECKUMHU METOJaMH
e (usuko- 00paboTku u aHaIm3a

MaTeMaTHYECKUMHU uHpopMauu B 00JIACTH

MEeTOaMH JUTSt o0mieit Gpu3uku.

KOMITHFOTEPHOTO

MOJICTTUPOBAHUS B

npodeCCHOHAIBHON

JIESITCIILHOCTH.

OIIK 1. Cnocoben 3ramo:

TEOPETHYECKUE OCHOBBI XMMHMUYECKOW TEPMOIMHAMUKH M
KUHETHKH;

CTPOEHHE aTOMa U MOJIEKYJIbI, IPUPOJIa XUMHUUECKOU CBSI3U
U e€ BIMSHHE HA CBOICTBA BEIECTB;
KJIacCU(PUKAMI0O ¥ HOMEHKIATYPY
HEOPTraHUYECKUX COCTMHECHHI.
OCHOBHBIC THIIBI PEAKIIMOHHBIX MEXAaHW3MOB U METOJbI
UIEeHTU(DUKAIIMN BEIIECTB.

OpraHU4Y€CKUX U

Yumemy:

KJIaccu(UIUPOBaTh XUMUUYECKHE OOBEKTHI 0 CTPOCHUIO U
CBOMCTBAaM, IIPOTHO3UPOBATh ux PEaKIMOHHYIO
CHOCOOHOCTh M MOBEJICHHUE B PA3JIMUHBIX YCIOBHSIX;
000CHOBBIBAaTh BBIOOP ONTHMAJIbHBIX YCIIOBUI NMPOBENCHUS
peakumii 11 JOCTUKEHUS MaKCUMAJIbHOW CEJIEKTUBHOCTH U
BBIX0/Ia LIEJIE€BOT0 IIPOLYKTA.

UHTEPIPETUPOBATh PE3yabTaThl XMMHUYECKUX aHAIU30B U
CIIEKTPAJIbHBIX JAaHHBIX Ui YCTAHOBJEHUS CTPOCHUSA U
COCTaBa BELICCTB.

Biademp

HJ'IaHI/II)OBaHI/Ie n HpOB@}IeHI/IC XUMHUYCCKOI'O BKCl'IepI/IMCHTa
C UCIONB30BaHHEM JabOpaTopHOTO OOOpYIOBaHUS U
COOJTI0IEHUEM MPaBHII O€30MACHOCTH.

MMPUMCHCHHUEC AHAITMTUYCCKUX METOJ0B JUIA
KOJIMYCCTBCHHOI'O U KAYCCTBCHHOI'O aHAJIN3a,
MMOCTPOCHUC KHHCTHYCCKHUX KPpHUBBIX n paC‘{éTOM

TEPMOJIMHAMHYECKUX (DYHKIMH.

1.5 dopma o0yyeHus

Peanuzanus Moayns npeycMoTpeHa A1t 00yJaroIuxcs o 04Hoi (opme.




PA3JIEJI 2. TIPOI'PAMMBI MO YJIA

2.1. PABOYASA TPOT'PAMMA JUCHUIIJIMHBI

«DODU3UKA»

Pabouas nporpamMma IUCHUIINIMHBI COCTABJICHA aBTOPAMM:

Y4eHnas creneHb IHoapa3nenenue
Ne ni/m ®UO > | JIOJKHOCTD Apasi
yUYeHoe 3BaHHe
XoapIpeB AneKcaHIp Crapummii Kadenpa
1 AHaTOIBEBUY npernojaBaTe | MHPOPMALUOHHBIX
b TEXHOJIOTHI1

2.1.1. COAEP’ KAHUE U OCOBEHHOCTH PEAJIM3ALIMU JUCHUITJIMHBI

«DOUUKA»

2.1.1.1. TexHosiornu 00y4eHusl, UCIOJIb3yeMble IPH U3Yy4YeHHH JUCHUIIIMHBI MOYJIsI

-TpaguunonHas(penpoayKTUBHAS ) TEXHOIOTHSI.

- CmemranHoe 00ydeHHe ¢ MCIIOJIb30BaHHEM OHJIAH-Kypca.

- PaznoypoBHueBoe (nuddepeniupoBannoe) oOyueHue:
ba30BbIi1 ypoBeHb
[ToBbIlLIEHHBIN YPOBEHD

*baszosviil | yposensb — coxpaHsieT TOTUKY CaMOIl HAyKU U MTO3BOJISET MOJIYYUTh YIPOIIEHHOE,
HO TTOJTHOE ¥ BEPHOE NPEACTaBICHUE O IPEAMETe AUCHUILUINHBI, TpeOyeT 3HaHUE CUCTEMBI IIOHSATHH,
YMEHHE perath npodiaeMHubie cuTyannu. OCBOEHUE JAHHOTO YPOBHS PE3yIbTaTOB 00yUEHUS JOIKHO
obecrieunTh (OPMHUPOBAHME 3AIJITAHUPOBAHHBIX KOMIIETEHIIMA M TIO3BOJHUT OOydJaromiemycst Ha
MUHUMAJIBHOM YPOBHE CAMOCTOSITEIbBHOCTH M OTBETCTBEHHOCTH BBINOIHSTD 3a/1aHUS.

Tosvruennsiii |1 yposenv — yrny0nsier u oboraimiaer 0a30BbIid YpOBEHb KaK MO COACPIKAHUIO,
TaKk ¥ MO TIyOMHE MpOpadOTKH MaTepHaia JAUCHUILIUHBL. DTO MPOMCXOJMUT 3a CYET BKIIOYCHUS
JIOTIOJTHUTENHbHON MHpOpManuu. JlaHHBIN ypoBeHb TpeOyeT YMEHHUsl pemaTh MpoOJeMbl B paMKax
Kypca U CMEKHBIX KYpPCOB ITOCPEACTBOM CaMOCTOSATEIBbHOM MOCTAaHOBKH 1IEJIM U BEIOOpA MPOrpaMMbl
neiictBuil. OCBOEHUE TaHHOTO YPOBHS PE3YJITaTOB O0YUYEHHUS MTO3BOJIUT 00yYaroIeMycsl IOBBICUTh
YPOBEHb CaMOCTOSTEIbHOCTH M OTBETCTBEHHOCTH JI0 TBOPUECKOTO IPUMEHEHH S 3HAHUN U YMEHUH.

2.1.1.2. IInanupyemsble pe3yJbTaThl 00y4eHHs (MHAUKATOPHI) N0 JUCHUAIIIHHE

Koa n
HAMMEHOBaHU
IInanupyemblie pe3yabTaTbl 00y4eHHs (MHANKATOPBI)
e
KOMIeTEeHIUH
OIIK 1. Ba3oBblii ypoBeHb IloBbIlIEHHBI YPOBEHb
Crniocoben 3uams:
3namo:
® OCHOBHBIC TOHATHUS, 3aKOHBI U MOJIEIIH
S * octioBHbe pusmriecime MEXaHUKH 3J'Ie’KT WYeCcTBa : "
TCXHUYCCKYIO SIBJIEHUSI 1 OCHOBHBIE 3aKOHBI MaFHeTI/BI\:[a KOﬂe6aiHﬁ i BONH
npoOiemy, bu3nKH; TPaHHUIBI ux T ’
CTATUCTUYECCKOM (7371951 "
dbopmymupoBat MIPUMEHUMOCTHU ‘
TEPMOJIUHAMUKY;
® OCHOBHbBIC MOHSTUS U 3aKOHBI
b HPOCKTHYIO ® OCHOBHbIE (DM3MUECKHUE BEITUYUHBI U
3amau (bU3MKH, TPUMEHHUTEIBHO K
Aady, (dbuzngeckue KOHCTAHTHI, X




MJIaHUPOBATH
HKCIIEPUMEHTBI
, BBITIOJTHSITh
U3MEPEHUS U
UHTEPIPETUPO
BaTh JIAaHHBIE.

BO3HUKAKOIIIUM TCXHUYCCKUM
3a71a4am,;

® COBPEMEHHYIO HAy4YHYIO
KapTUHY MHpa Ha OCHOBE
OCHOBHBIX MOJIO’KEHUH,
3aKOHOB " METOJIOB
(hUBUYECKUX HAYK

Ymemn:

®  aHATM3UPOBATH Hay4YHO-
TEXHUYECKYI0  MH(pOpMAIIHIO,
CBSA3aHHYI0O C (DU3HMUYECKUMU
METO/IaMH pelieHus
podeCCHOHATBHBIX 33/1a4;

®  HCIIOJIB30BAThH 3HAHUSA 0
¢bu3nueckux  SABJICHUSX U
mnporeccax g oOecrnedeHus
CBOEH npohecCHOHATTLHON
JeATSITLHOCTH

Braoemy:

e MeToJaMu aHaym3a
bu3nyecKkux  SBICHUH B

TEXHUYECKUX YCTPOMCTBAX M
CUCTEMAX;

MeTogaMu  00paboTku U
aHaJIM3a OIBITHBIX JAHHBIX C
IIPUMEHEHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTUH

OTpEACNIEHUE, CMBICI, CIOCOOBI H
€IMHUIIBI MX U3MEPEHUS,
(dbyHIaMeHTaTbHBIC buznveckue
OIIBITBI, UX POJIb B Pa3BUTUU HAYKU;
Ha3HA4YCHUEC W MNPUHIUIILI IICIZCTBHSI

BOKHEUITNX (PU3HUECKUX MPHUOOPOB.

Ymemn:

OOBSICHUTHL OCHOBHBIC ~ HAOJIOJaeMbIe
NPUPOJHBIE U TEXHOTEHHBIC SBICHUS U
3¢ deKxTsl ¢ TO3ULMIA (HyHIaMEHTATBHBIX
(busnyecknx B3alMOJICHCTBHU,
WCTOJIKOBBIBATE ~ CMBICT  (PU3MYECKUX
BEJIMYMH U MTOHATHIA;

3aMUChIBATh YPaBHEHUS ISl (PU3HUECKUX
BeIIMYMH,  3alHChIBATh  yPaBHCHUS
npoliecca U HaXOAUTb €ro PeIIeHHE;
paboTtaTth c npudopaMu u
o0opyoBaHuEM COBPEMEHHOM
(usnyeckoit madboparopuu;
UCTIONb30BaTh  PA3NMYHbIE METOJUKH
(bu3MYecKUX H3MEpPeHU M 00pPabOTKH
IKCIICPUMEHTAILHBIX JIAHHBIX, B TOM
Yucie ¢ MPUMEHEHHEM KOMIIBbIOTEPHOU
TEXHUKH u MH(POPMAITHOHHBIX
TEXHOJIOTHI TP PEIICHUH 33/1a4;
UCTIONH30BaTh METOMbI (PU3MUECKOro U
MaTEeMaTUYeCKOTO MOJICIMPOBAHUSA, a
TaKOKe TPUMEHSITh METOAbl  (PU3MKO-
MaTEMaTUYECKOr0 aHalin3a K PEIICHUI0
KOHKPETHBIX ~ €CTECTBEHHOHAyYHBIX U
TEXHUYECKUX TIPOOIIeM

Biaoemo:

HaBBIKAMU  MCIIOJIb30BAaHHUS METOOB
(u3MUeCKOro  MOJEIHUPOBaHMUS B
WUH)KEHEPHOW MPAKTUKE;

OPUMEHEHHUS  OCHOBHBIX  METOJIOB
(hU3MKO-MaTEMaTUIECKOTO aHAM3a IS
pellIeHNs eCTECTBEHHOHAYYHbIX 33/1ay;
NpaBUIbHOM SKCIUTyaTallud OCHOBHBIX
prudopoB u o0opynoBaHus
COBPEMEHHOMU ¢buznueckoit
naboparopuu;

o0paboTku u MHTEpIIpETANH
pe3y/bTaToB AKCIEPUMEHTa, B TOM
Yrciie ¢ MPUMEHEHUEM KOMITBIOTEPHOM
TEXHUKHU U UH(POPMAITTOHHBIX
TEXHOJIOTHH.

OIIK 2.
Cnocoben
pa3zpabaThIBaTh
KOHIIETIIHIO,
CO03/1aBaTh

3nams:

¢u3nyeckue OCHOBBI CPEICTB
nepenaud  uHGOpMalUUu U
0COOEHHOCTH ¢bu3nvecKux
3¢ dexToB u sBIECHUN

Suame:

(dbyHIaMeHTalIbHbIE dusnueckue
MOHATUST W TEOPUU KIIACCHYECKOU W
COBPEMEHHOW (PU3UKH.

Yumemn:




CAD-mozenun, |Ymemo: ® JCIIOJIb30BaTh 3HAHHUSA O COBPEMEHHOMN
BBITIOJIHATH ® BbHUIBUTH duz3nUecKyro (U3MYeCKON KapTHHE MHUPA M HBOJIFOLIUU
Ga30BLIE CYLIHOCTh npooeM, Bcenennon, IPOCTPAHCTBEHHO-
HHOKEHEpHBIE BOSHUKAIOWMX B XoJie BpPEMEHHBIX 3aKOHOMEPHOCTSIX,
" npoecCHOHAIBHOM CTPOSHMM BEIIECTBAa [UIi ITOHUMAHUS
PacteTet JEATEbHOCTH W TIPHUBJIEKATh OKPY)KAaIOILIETO ~ MHUpa H  SIBJICHUH
(mpouHOCTHEIE, st ux peleHus IPUPOJIBL;
AWHaMH1CCKHUC, COOTBETCTBYIOLLIMI (GU3HKO- | ®  TIPUMEHATHL (hM3MKO-MaTeMaTHYECKUE
TEIUIOBBIE), MaTeMaTU4eCcKHii anmapar; METONBI JUIsl CO3JaHUS HOBBIX CPEICTB
IPOBOAUTH e [UIaHUPOBaTb M  IMPOBOAUTH U3MEpPEeHUs, METOJOB U3MEpPEeHUs |
PACUETHYIO OKCIIEPUMEHT  Ha  OCHOBE METOJMK W3MEpeHHH, pa3zpabarbiBaTb U
BepUHKAIITO (buznuecKux METO/IOB npensarath TUIaH MIPOBEICHHUS
1 ohOpMIATS WCCJICIOBAHMSI, 00paboTKy, (uzngeckoro WCCIICTIOBAHUS,
aHaIM3 W NpeACTaBIeHUE (hopMyTupoBaTh  BBIBOJIBI, OLIEHUBATH
AOKYMCHTALIIO pE3yABTaTOB C TPUBJICUYCHUEM COOTBETCTBHE BBIBOJIOB  IOJTYYEHHBIM
Y COOTBETCTBYIOILIETO JAHHBIM,  OLIEHMBAaThb  HAYYHYIO U
CTaHJapTaM. MaTeMaTU4eCcKOro armapara MIPUKJIATHYIO 3HAYMMOCTb cBoei
Braoemy: pa3pabOTKH.
e MeToJaMu ananusa |Brademo:
¢u3nveckux  SBICHUH B |® MeToAaMu  (DU3MKO-MATEMaTHYECKOTO
TEXHUYECKUX YCTPOMCTBAX H OIMMCAaHUS U MOACIUPOBAHUS IIIUPOKOTO
crcTeMax. KjJacca  (DU3MYECKHX  SBICHHA U
MPOLIECCOB, OMPEICIISIONINX TPUHIIUTIBI
paboThl  Pa3MTUYHBIX  TEXHUYECKHX
YCTPOMCTB.
3uames: 3uams:
® OCHOBHBIE NPUHIIKAIEL | ¢  TEOPETHYECKHE OCHOBBI, OCHOBHBIE
OlIK 11. MIPOBEICHUS (uznueckoro MOHSITHS, 3aKOHBI K MOJIEIM MEXaHUKH,
Cnocoben OKCHEpPUMEHTa H  METOMBI MOJICKYJISIPHOM (PU3UKH, DIIEKTPHUECTBA
IPHMEHSAT U3MepeHuit Pa3JIMYHBIX U MarHeTu3Mma, TEOpUHU KoJeOaHUU u
P (bU3NIEeCKUX BEITHYNH, BOJIH, TEPMOJIMHAMUKH "
MaTeMaTHKH, ] OCHOBHBIC METOJIBI CTAaTUCTHUYCCKOU (bHBHKH;
(bu3NYEeCKUX UCCIIeJOBaHUM. ® METOJOB TEOPETUUECKUX u
CCTCCTBEHHLIX vy omp HKCIEPUMEHTAIBHBIX HCCIIETOBAaHUIA B
HayK, ® IIPOBOJHUTH KOMITLIOTEPHOE ¢busuke.
aJITOpATMHU3all MOJENMpOBaHue  (HU3MUECKHX |YMmems:
Huu, IIPOLCCCOB Hu OOBCKTOB | ® IIOHMMATh, W3JIaratb M KPUTHYECKU
TEXHUYECKOH UCCIIEIOBaHMs,  MCIOJIB30BaTh aHaIM3HUPOBATh 0a30ByI0
rpaduKy u MH(QOPMAIMOHHBIE TEXHOJIOTUH 001mepu3nIECKyI0 HHPOPMALIUIO;
0GOCHOBAHHO B CBOEH peIMETHOM 001aCTH; | ®  MOJB30BaTHCS TEOPETUUECKUMHU
BEIGHpATD Brnaoemy: OCHOBaMH, OCHOBHBIMH  ITOHSITHSIMH,
® (UBHMKO-MaTEMAaTUIECKUMHU 3aKOHaMU U MOJEIISIMHU (DU3HKU.
TpOrpaMMHBIC MeTOoAaMHU it |Braoems:
¥ rpadueckue KOMITBIOTEPHOTO e (QusmueckMMH U MaTeMaTUYECKUMU
1aT(HOPMBI. MOJIETTUPOBAHUS B MeTogaMu  00paOOTKM M aHanuM3a
npodeccroHanbHOM nHdpopmanuu B obOmactu  oOuei
JeSITeIbHOCTH. (bu3uKy.
2.1.1.3. Coaep:xaHue TUCHUILTUHBI «PU3UKA)
Kon Paspnen, Tema
pa3aeda, Conep:xkanue

TEMbI

JTUCIUIIINHBI




P1

Kunematuka
MaTepUaIbHON
TOUKH

MexaHnueckoe IBHKEHHE KakK MpocTeiimas (hopma ABHKEHHUS MaTEPUU.
[IpencraBinenue O CBOMCTBAX MPOCTPAHCTBA W BPEMEHH, JICKAIUE B
OCHOBE KJIACCMYECKON MeXaHUKU. PU3NYECKUE MOJENIN: MaTepUalbHasl
TOUYKa, CUCTEMa MaTePHAJIbHBIX TOYEK, aDCOIIOTHO TBEPIOE TEJNO.
Cucrempl orcyera. Ilepememienne u nyTh. TpaekTopusi JBHUKEHUS.
CKOpOoCTh M YCKOpEHHE MaTepPUAJIbHOW TOYKH, Kak IPOU3BOJHBIC
paauyca-BekTopa 10 BpemMeHH. CKOpoCcTb U yCKOpPEHHE IpU
KpPUBOJIMHEMHOM  JIBIOKEHMM. HopmanbHOe UM TaHreHUHAJIbHOE
YCKOpEHHUSI.

P2

JlnHamMuka
MaTepUalbHOU
ToukH. PaboTa u
SHEPTUs

HNuepumansuble cuctembl otcuera. Macca tena. Cuna. [lepBbiii 3akoH
Herorona. Mnepuus. Bropoii 3akoH HeroToHa. MIMITysibC Te1a 1 MMITYJIBC
cunbl. Tperuii 3akoH HproToHA. YIpyrue Cuiibl, CUJIbl TATOTEHUS, CHJIBI
TpPEHUSI.

Buemnue u BHyTpeHHUE cuiibl. LleHTp Macc MeXaHU4eCKOW CHUCTEMBI U
3aKOH €ro JABMKEHUA. 3aKOH COXpaHEHUsI UMITYJIbCA.

Pabora mocCTOSHHOW © TEpEeMEHHOHW CHJbl. MOIIHOCTh  CHUIBIL.
Kunernueckast sHeprusi MEXaHUYECKOW CUCTEMBI U €€ CBA3b C padoTOM
CWJI, TIPUJIOKEHHBIX K CHUCTeMe. DHeprusi Kak yHUBepcallbHas Mepa
pa3nUYHBIX (HOPM JBUKCHHS M B3aMOJICHCTBUH.

[Tone kak ¢popma MaTepuu, OCYIIECTBISIONIAs CUIIOBOE B3aUMOJICHCTBHE
MEXy YacTullamMu BelecTBa. KoHcepBaTUBHBIE U IMCCUTTATUBHBIC CHIIBI.
Huccunanus suepruu. [loreHnnanpHas 3HEprHsi MaTepUaTbHON TOUKH BO
BHEIIHEM cujoBoM 1one. (C6A3b  nOmMenyuanvHou  dHepeuu ¢
KOHCEep8amugHoU Culol, Oeucmsayroueti Ha MAamepuaibHyio MoykKy.
THonsmue o epaduenme CKAIAPHOU PYHKYUU KOOPOUHAM.
[loTenumanpHas SHEprus ympyro AeGpOPMUPOBAHHOTO Tena, JBYX
B3aUMO/JICHCTBYIOIIUX Macc, MOJHATOro Haja 3eMieil Tena u 3eMiu.
I'paduueckoe Mpe/iCTaBJICHHE MOTEeHLHUATbHOU SHEPTUHu.
[ToTeHnumanbHbIe «IMBI» U «OapbEPhI.

3aKOH CcOXpaHEHUs MexaHuueckoi sHepruu. OOmedu3nueckuil 3aKoH
COXpaHEHHUsS DHEPruu. 3aKOHBl COXpaHEHUsT KakK IPOSBIICHHE
(yHIIaMEHTaNbHBIX CBONCTB MpocTpaHCTBa U BpemeHH. CoynapeHue
a0COJIFOTHO YIIPYTUX U HEYNIPYTUX TEJl.

P3

Mexannka
TBEPAOTO Tena

VYToBbIE CKOPOCTh U YCKOPEHUE, UX CBSI3b C JIMHEHHBIMU CKOPOCTAMH U
YCKOPCHHAMHN TOYCK Bpallaromerocda TCiia. MoMEeHT CHUNIBI B MOMEHT
HMITYJIbCa MEXAHUYECKON CHCTEMBI.

MoMEHT wuHepuMH Tejla OTHOCUTENbHO ocu. Teopema ILllteiHepa.
MoMeHT umnyibca Tela OTHOCUTENIBHO HEMOJBHKHOW OCH BpalleHUSI.
OcHoOBHOE YpaBHCHUEC JUHaMUKHN BpamaTCJIbHOIro JABUXXCHUS.
Kunernueckass oSHeprus  Bpamaromerocss Ttena. PabGora  mpu
BpamaTCJIbHOM JABUKCHUU. 3akoH COXPAaHCHUSA MOMCHTA UMITYJIbCA.
T'upockonuuecxuti 2¢pcpexm. Ilonamue o npeyeccuu.

P4

OneMEHTHI
crernraIbHON
TEOpUHn
OTHOCHUTEIBHOCT
u

Mexannyeckuii MPUHIKIT OTHOCUTENBbHOCTH. [IpeobpazoBanue [Manumnes.
IToctynaTsl crenuanbHOW Teopun oTHocuTenbHOCTH. IIpeoOpasoBanue
Jlopenna. CneactBusi u3 npeodpazoBanuii JIopeHma (OTHOCUTEILHOCTh
OJTHOBPEMEHHOCTH COOBITUH, OTHOCHUTEIHHOCTh JJIUH M MPOMEKYTKOB
BpeMeHHn). [IpocTpaHCTBEHHO-BpEMEHHON HHTEpPBaN. PelsTUBHCTCKUI
3aKOH CJIOKEHHUSI CKOPOCTEM.

OCHOBHOM 3aKOH PENSATUBACTCKOM WHAMHUKU MaTEPHATIBHONM TOYKH.
PenstuBucTckoe BBIpa)KEHHE IS KMHETUYECKOW DSHEPTUU. ODHEPIUs
cBsi3U cucteMbl. COOTHOLIEHHE MEXAY MOJHON 3HEepruei 1 UMIyIbCoOM
yacTUIbI. [ paHUIbl MPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.




PS5

OnEeMEHTHBI
KJIaCCUYECKOM
CTaTUCTHUKH
Makcaeda-
bonbimana.
SIBmeHus
repeHoca B
rasax

Craructuueckuii M TEPMOJMHAMHYECKUN METOJIbI
MAaKpOCKOIIMYECKUX  CHCTEM.  [epMOJMHAMHYECKHUE
PaBHOBeCHBIE COCTOsIHUSA U ITpoLiecchl. M neanbHsli ras.
Pacnpenenenne MakcBeia. Pacnpenenenue yactuil o CKOPOCTAM M
SHEPTUsIM TEIUIOBOro JiBMKEHHs. CKOpPOCTH TEIUIOBOTO JIBHXKEHHS
mosekys. Onbit [TepHa.

OcHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUYECKON TEOPUHU UACATbHBIX
ra3oB. MoJIeKyJIIpHO-KMHETUYECKUI CMbICH Temneparypbl. OCHOBHOE
ypaBHEHUE COCTOSIHUS UACAIbHBIX Ta30B. M3ormpoiiecchl B HI€aTbHBIX
ra3ax. ['a30Bble 3aKOHBI.

Uucno  cremeHeld  cBOOOABI  MOJIGKYJI. 3aKOH  PaBHOMEPHOTO
pacrpesesieHns PHEpruM IO CTeneHsM cBoOoabl Mosekyn. CpemHsis
KMHETUYECKasi YHEPTUs MOJIEKYIL.

NneanpHblil Ta3 B mosie TAroTeHus. bapomerpudeckas dhopmysa. 3aKoH
BonpumMana juist pacripeiesieHusi 4acTvll BO BHEIIHEM MOTEHIMATILHOM
noje. OnbiTel [leppena.

CpenHee 4MCIIO CTOJIKHOBEHHH M CpenHss JUIMHA CBOOOJHOrO mpobera
Mosekyl. Bpemsa pemakcauumu. Bakyym. SIBieHuss nepeHoca B
TEPMOJMHAMHYECKH HEPABHOBECHBIX cHUcCTeMaxX. OIMbBITHbIE 3aKOHBI
nudy3uu, TeIIONPOBOAHOCTH U BHYTPEHHETO TpeHUs. MoeKymsipHO-
KHHETUYECKAasi TEOpUs 3TUX SIBJICHUH. 3aBHCHUMOCTh KOA((UIIMEHTOB
repeHoca OT AaBJICHUS U TEMIIEPATYPHI.

Mexaam3m muddy3un B razax, KUJAKOCTIX U TBEPIBIX TellaX. BA3KocTh
ra3oB U KUIKOCTEH.

UCCIICIOBaHHUS
napamMeTphl.

P6

OcHOBHBIE
3aKOHBI
TEPMOJIUHAMUKH
. PeanbHbIe ra3nl

OOpatumble M HeOOpaTHUMbIE, KPYIOBbIE U HEKPYIOBBIE IPOLIECCHI.
Pabota ra3a npu ero pacluMpeHuu.

KommyectBo Temnorel. BHYTpeHHss SHeprus cuctemsl. BHyTpeHHss
9HEPrus UAEaIbHOrO ra3a. TennoeMKoCTb.

Ileppoe Hauano TepmoauHamMuku. IIpumenenume mnepBoro Havana
TEPMOJIMHAMMKM K H30MpolleccaM HJeaabHOro rasza. AnmabaTHbIN
porecc.

3aBUCHUMOCTh TEIJIOEMKOCTH MJEaJIbHOIO Ta3a OT BHMJA Ipolecca
U3MEHEHUs ero cocrosHus. Kiaccuueckass Teopusi TeIIOEMKOCTEH
UJCAIBHBIX T'a30B U €€ OTPAHUYEHHOCTb.

Bropoe Hawano TepmoauHamuku. HeoOpaTuMOCTh M HalpaBIEHHOCTb
CaMOITPOU3BOJIBHBIX IIPOLIECCOB B 3aMKHYTBIX CUCTEMaX.
TepmonnHaMuyeckasi BEpOATHOCTb MAaKpOCOCTOSIHUS. DHTponus. Pacuer
V3MEHEHHUS SHTPOIHNH C TOMOUIbIO0 HHTETPaJIa IPUBEIECHHBIX TEIUIOT.
Hukn Kapuo. KIIJI maeanbHOW TEIJIOBOM MamvHBL. TpeThe Havalio
TEPMOANHAMUKH.

Omcmynaenus om 3aKoH08 uoeanvhvlx 2a306. Cunvl U NOMeHYuaIbHas
SHepaUus — MeNCMONEKYIAPHO20  3aumooeticmeus.  Dpgekmusnbiii
ouamemp monekyi. Ypaenenue Ban-oep-Baanvca. Cpasnenue uzomepm
Ban-oep-Baanvca c sxchepumenmanbHbiMu.

Buympennsas suepeus peanvroco easza. Kpumuueckoe cocmosHue.
Daszosvie nepexoovi. Tennosoe Osudcenue uacmuy 6 IHCUOKOCMAX U
meepovix menax. OcobeHHoCmU HCUOKO20 U MBEPO020 COCMOSHUL
sewecmea. Kpucmannuueckasn pewemxa.

P7

OnexTpocTaT
uKa

DnekTpuyeckui 3apsia. JHCKpeTHOCTh 3apsiga. 3aKOH COXPaHEHHS
3apsna. BzaumoneiictBue 3apsaaoB. 3akoH KynoHa. DnekTpocTaTuyeckoe
none. [Tpunnun cynepno3unuu. HanpsskeHHOCTh 3JIEKTPOCTATUYECKOTO
nons. Pacuer snekTpocTaTHMuecKuX TMOJIEd METOJOM CYMNEpPIIO3UIUH.
ITone onexkrpuueckoro numons. [loTOk BekTOpa HANPSIKEHHOCTH.




Teopema ['aycca mig 3JIEKTpOCTAaTUYECKOIO IIOJIS B BaKyymMe U €€
IIPUMEHEHHE K pacdeTy nojiei. Paborta cuil aneKTpocTaTuyeckoro moJs.
Hupkynsanus BEKTOpa HaNPSKEHHOCTU. ITorenuuman
INEKTPOCTATUYECKOTO OIS [ToreHumanbHbIN XapakTep
3JIEKTPOCTATHYECKOr0 IMousl. HamnpsykeHHOCTh  2IIEKTPOCTaTU4ECKOTO
I10JI KaK TPaJiueHT IOTEHIMAIA.

CB0OOHBIC U CBSI3aHHBIC 3apsi/ibl B AUAIEKTpUKaX. Jusnexkrpuku. Tursr
IUAJIEKTPUKOB. [lonmspusanus Ou3IEKTpUKOB. BekTtop mnonspusanuu.
Jusnexrpudeckas BOCIIPUMMYUBOCTb BEILIECTBA. Bexrop
ANEKTpUYECKOro cMenieHus. Teopema ['aycca nist 371€KTpOoCTaTHYECKOrO
nmoist B JIMDJICKTPHUKAX. OtHocuTenbHasT  AMBJIEKTPUYECKAS
IIPOHULIAEMOCTD CPEJBL.

Venosus na  epanuye paszoena  08yx  OUdNEKMpU4ecKux — cpeo.
Husnekmpuku ¢ ocobbimu  ceolicmeamu.  CecHemoINeKmpuKu.
Ivezoanexmpuyeckuil 3¢hpexm.

Ilosie BHYTpH IPOBOJHHUKA U y €r0 IOBEPXHOCTH. Pacnipenenenune 3apsna
B IIPOBOJHUKE. DJIEKTPOEMKOCTh YEAMHEHHOTO NPOBOJHUKA. B3anMHas
NEKTPOEMKOCTh  JIBYX INpOBOAHMKOB. KoHneHcatopsl. OHeprus
3apsKEHHBIX IPOBOJIHUKOB: YEMHEHHOTO IPOBOAHMKA, KOHACHCATOPA U
CUCTEMBl IIPOBOJHMKOB. OHEpPIrHsl  3JEKTPOCTATUYECKOrO  IOJIA.
O06beMHas II0THOCTh SHEPTHUH.
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ITocTossHHEII
BJIEKTPUYECK
HU TOK

[Toctosinublii anexkTpudeckuii Tok. Cuna Toka. [ImoTHocTh TOKa. Y cnoBus
CYIIECTBOBAHHUSA  JJIEKTpHYecKoro Toka. CTOpoHHHE  CHJIBI B
IEKTPUUECKOMN 1IenH. Pa3HOCTh MOTEHIIAIOB, AIEKTPOABIIKYIIAS CHJIA,
Hanpspkenne. O000meHHbIH 3ak0oH OMa B HHTErpalbHOU (opme. 3aKoH
Owma B nokansHOU (hopme. Pabota u MomHOCTh Toka. 3akoH Jlkoyrs-
Jlenna. 3akon JDxoymns-Jlenna B nokanpHOM (opme. PasBerBienHas
uenb. [IpaBuna Kupxroda. Pacuer pa3BeTBIeHHBIX LETCH.
Knaccuueckas snexmponnas meopus 31eKmponpo8ooHOCmMU Memaiios u
ee onvimuwvle 000cHO8aHUsA. Bb16o0 3axonoe Oma u [icoyna-Jlenya u3z
9NeKMPOHHbBIX npedcmasienuti. 3akon Buoemana-DPpanya. 3ampyoHnenus
KAACCUYECKOU  Mmeopuu  31eKmponpogooHocmu  memainos. Paboma
8bIX00A INEKMPOHA U3 Memanld. OMUCCUOHHble sA6NeHue U UX
npuMeHeHue.

Dnexmpuyeckutl mox 6 eazax. Monuzayus u pekomoOuHayusi MOIeKyl 8
eaze. [Tloosusxcnocmes nocumenei 3apsioa. Hecamocmosmenvholii u
camocmosmenvubvlil 2azosvie paszpsaovl. Ilnasma. Tepmosnexmpounas
OIMUCCUSL
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DJIEKTpOMarHeT
u3M

MarnuTtHoe nose. BeKTop MarHUTHOW MHIYKIMH. MarHuTHBII MOMEHT
KOHTypa ¢ TOKOM. MarHutHoe noje 3nemeHTa Toka. 3akoH buo-Casapa-
Jlanmaca m ero NpuUMEHEHUe K pacdyeTy MArHUTHOIO mojisi. MarHutHoe
[oJIe TPSAMOJIMHEHHOTO IPOBOJHMKA C TOKOM. MarHutHoe moJe
KpYTrOBOI'O TOKA.

[upkynsauus BEKTOpa MAarHUTHOW MHAYKLIHH. 3aKOH ITOJIHOTO TOKA JUIS
MarHuTHOTO IIOJISI B BAaKyyM€ M €ro INPHMEHEHHE K pacueTy IoJIsd
COJIEHOW[IA U Topouaa. BuxpeBoi XxapakTep MarHUTHOTO MOJIS.

3akoH AMriepa. B3aumopeiicTBue napajiienbHbIX TPOBOAHUKOB C TOKOM.
Onpenenenne equHuipl Toka — 1 amnep. KoHTyp ¢ TOKOM B MarHuTHOM
rosie. DHEPTUsl B3aMMOJICHCTBHSI KOHTYpa ¢ TOKOM B MarHMUTHOM IIOJI€.
Teopema I'aycca ans marHuTHoro mois. PabGora nepemenieHus
IIPOBOJIHMKA U KOHTYpa C TOKOM B MarHUTHOM I10JI€.




Cuna Jlopenua. /IBrkeHHe 3apsbKEHHBIX YacTHI] B MAarHUTHOM IIOJIE.
[IpuHIMTT TEUCTBUS UMKIMYECKUX YCKOPUTENECH 3apsHKEHHBIX YaCTHIL.
A dexr Xomna. [Ipuauun padotsr MI'/[-reneparopa.

Marnetukn. XapakKTepUCTHKH MAarHUTHOTO TIOJII B BEIICCTRBE.
HamarnmuyenHocts. MarHuTHass BOCHPUMMYMBOCTH. HampsKEeHHOCTH
MarHuTHOro 1mojia B  BemiectBe. OTHOCHUTENbHAs  MarHUTHAs
MIPOHHUIIAEMOCTh Cpelbl. OpOumanvhblii. MACHUMHbBIL U MEXAHUYEeCKULL
MOMeHmbl  dneKkmpoHa 6 amome. OpoumanvbHoe 2UpPoOMAacHUMHOE
omuowenue. Onvim ODunwmenina-oe 1aaza. Chnunogvie MAacHUMHbLIE
MOMeEHMbL.

AToM B MarHMTHOM 1moje. J[ua- U mapaMarHeTUKH. JIeMeHTapHas
TEOpHsl JIUaMarHeTu3Ma. OJIEMEHTapHas TEOopHus IapaMarHeTus3Ma.
®eppomarneTuku. Kpusasg HaMarHnyuBaHus. MarHuTHBIA THCTEPE3UC.
Msrkue U KeCTKMe MarHuTHble maTtepuaibl. Touka Kropu. JloMeHbI.
[TonsTHE O CIMHOBOU MpUpoe PeppoMarHeTu3ma.

SIBrieHME HSJIEKTPOMArHUTHOM HWHIYKIMHU. 3aKOH 3JICKTPOMArHUTHOU
unnykuuu Gapanes. 3akon Jlenua. Bosnuknosenune 3/]C unaykiuu B
MIPOBOJHUKE, TBUKYIIEMCSI B MATHUTHOM I10JI€ U B PaMKe, paBHOMEPHO
Bpaliaronencs B OAHOPOJHOM MarHUTHOM TIOJIE.

Camounnykuus. UHIyKTUBHOCTh KOHTYpa. 3aKOH M3MEHEHUsS TOKa IIPH
3aMBIKaHUU U pa3MbikaHuu 1end. CKuH-3QdekT. B3anMmHaass WHIyKIS.
B3aumHas HHIYKTUBHOCTbD.

DHeprus CHUCTEMBl TIPOBOJHUKOB C TOKOM. OObEMHAs IJIOTHOCTH
SHEPTHH MAarHUTHOTO TTOJIA.

OO6o001eHre 3aKkoHa  3JEKTPOMAarHUTHOM  MHAYKIMH. Buxpesoe
anekTpudeckoe noise. berarpon. Tok cMmemenus. Y paBHenuss Makcgesia
JUTS 3JIEKTPOMArHUTHOTO TTO0JISl B MHHTETpaibHOU (hopMe B X hU3HIeCKuit
CMBICIL.
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MexaHuueckue
u
AIEKTPOMATrHUTH
bI€ KOJIEOaHUs

[TonsTre o KoJiebaTeNbHBIX Ipoleccax. [ apMOHUYECKHE KOyeOaHUs.
Kunematuka  rapmonuueckux  konebanmii. Juddepennumansuoe
ypaBHEHHE TapMOHUYECKUX Kojebanuil. [[pyKWHHBIN, MaTeMaTUUECKHI
1 QU3NYECKU MasSTHUKU. DHEPTUsi TApMOHUYECKUX KosiebaHuil. Meton
BEKTOPHBIX Auarpamm. KomruiekcHast hopma mpeacTaBieHus KoeOaHui.
CrnoxeHue TapMOHUYECKHUX KOJEOaHUl OJHOro HampaBieHUS U
OJIMHAaKOBO# yacToThl. buenns. CioxeHne B3auMHO MEPIIeHIUKYISIPHBIX
kosnebanuii. CBoOOaHBIE 3aTyxaroiue konebanus. Juddepennuansnoe
ypaBHEHHUE 3aTyXarolux KonedaHui u ero peuenue. Jlorapupmuueckuit
JEKpEeMEHT 3aTyxaHus. Jugghepenyuanvroe ypagnenue GblHYHCOEHHBIX
Konebanuu. Amnaumyoa u ¢haza 8bIHyHcOeHHbIX Konebanul. Pezonanc.
DneKTpu4ecKuit KoJieOaTeNbHbIHI KOHTYD. CBoOosiHBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUS B 3aKPHITOM HJICATLHOM KOJIe0aTeIhbHOM
KOHType. 3aTyxalollue 3JIeKTPOMarHuTHbIe KoyieOaHus. 3aBUCUMOCTh
YacTOThI 3aTyXalOIMIMX KOJIeOaHUH OT CONPOTHBIIEHUS. ATIEpUOINUECKUI
paspsn  KOHAEHcaTtopa. BuiHydcOenHvle dlekmpuueckue KoaeOauus.
Pezonanc moka u nanpsascenus.
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BomHbl

BonroBeie mporeccel. OOpa3oBaHuWe BOJNH B yIOPYrol  cpeje.
[IpononpHBIE U TTONIEpeYHbIe Oeryire BoJHbI. BOTHOBRIE TOBEPXHOCTH.
®pont BonHbl. PazoBas ckopocTh. JlyiMHA BOMHBL. BOJIHOBOE 4MCIIO.
[Mpunnun Troirenca. CuHycoumanbHble (TApMOHWYECKHUE) BOJHBI.
VYpaBHenne Oerymieii BomHBL. BoiHOBOe ypaBHeHue. Jlucnepcus BOJIH.
OHeprusi BodHBL. [lpuHIMN cyneprno3unuu BOJH. BoJHOBOW mMmaker.
I'pynmoBas ckopocts. KorepentHocts. MHTEpdepennus BonH. CTosune




BOJIHBL. YpaBHEHHE CTOSUEH BOJHBI. M3MeHeHue (a3bl mpu OTpaKeHUU
BosIHBI. Konebanus cTpyHBI.

BonHOBOE ypaBHEHME 3JIEKTPOMAarHUTHOM BOJIHBI. Y PaBHEHHUE IIOCKON
MOHOXPOMAaTHUYECKON 3JIEKTPOMAarHUTHOM BOJIHBI. OCHOBHBIE CBOWCTBA
3JEKTPOMArHUTHBIX BOJIH. DHeprus u WHTEHCUBHOCTD
3JEKTpOMarHuTHOM BoyHBL. [loTok »Hepruu. Bekrop IloitHTHHTA.
JlaBjieHHE 3JIEKTPOMArHUTHBIX BOJIH. M3nydyeHue aumnods.
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Bonnosas
OIITHUKA

IIpencrasnenue o npupoae ceera. CBeToBas BOJIHA.

KorepentHocTh U MOHOXPOMaTHYHOCTb CBETOBBIX BOJIH.
IIpocTpaHcTBEHHAs U BpeMeHHasi KOrepeHTHOCTh. Croco0b! MOTydeHus
KOT€PEHTHBIX HCTOYHHUKOB CBeTa. Pacuet uHTEpepeHIIMOHHON KapTHHBI
OT [JBYX KOIEpEHTHBIX MCTOYHHMKOB. OnrTuyeckas HIIuHA IYTH WU
ONITUYECKasi Pa3HOCTh X0Ja BOJH. MHTepepeHrs B TOHKUX IJICHKAX.
[Tonockl paBHO#M TONIMMHBI (KJIKMH, KoJbla Hbl0TOHA) M MOI0CH PAaBHOTO
HaKjioHAa. [Ipakmuyeckoe npumeHeHue unmepgepeHyuu  ceema:
npoceemJienue oOnmuKy, KOHmMpos 00padomKu nosepxHocmeti, moyHoe
uzmepenue 01uH ompeskos. Mnmepgepomempbi.

[Tpunmun I'tolirenca-®penens. Meroa 300 @penens. [Ipsmonunerinoe
pacripoctpanenue cBera. Judpakunus OpeHenst Ha KPyrioM OTBEPCTHH U
JUCKe. 30HHAas! IUIACTHHKA.

Hudpakus Dpaynropepa Ha onxHOW wIenH, Ha AUDPAKIHOHHON
pewerke. Jnppakuronusie ciekTpsl. JJudpakiius Ha IpOCTpaHCTBEHHON
pemerke. @Popmyna bparra-Byneda. HMccnemoBanue — CTpYKTYpHI
KpucTaoB. [louamue o 2onozpaghuu.

EcrecTBeHHBIN U MOISIPU30BAaHHBIN CBET. BH/IbI MOJISPU30BAHHOTIO CBETA
(JIMHEeMHO-TIONIAPU30BaHHBIH, TOJIIPU30BAHHBIN 110 KPYTY U 110 JUIUICY).
[Monsipuzanus cBera mnpu OTpakeHWU. 3akoH bprocrepa. AnHanuz
MIOJIAPU30BAaHHOTIO cBeTa. 3aKOH Maitoca. J[BoliHOE mydyenpenoMieHHE.
[Tongpoupl ¥ MoNApU3aLMOHHBIE TPU3MBL. VICKycCcTBEHHAs oNTHYECKAs
aHuzoTponus. Mumepghepenyus nonapuzosannozo ceema. llpumenenue
NOAAPU306AHHO20 C6emal.

Onmuuecku  00nopoouas  cpeoa. [ucnepcus ceema. QObracmu
HODMANbHOU U  AHOMANLHOU OUCnepcuu. ONeKMpPOHHAS — Meopusi
oucnepcuu ceema. HUsnyyenue Basunosa-Yepenrosa.

P13

KBanroBag
OIITHKA

PaBHOBECHOCTH TEIUIOBOTO W3ITyYEHHUs. JHEPreTH4YecKass CBETUMOCTb.
CrniexTpanbHas IUIOTHOCTh SHEPreTUYECKOH CBETMMOCTH. AOCOIIOTHO
yepHoe Teno. 3akoH Kupxroda. Pacnpenenenue sHepruum B CHEKTpE
abcomoTHO yepHoro tena. 3akoHsl Credana-bonbiiMana n Buna.
KBanToBas runotesa uznydenus. ®opmyna [lnanka. 3akonsr Credana-
Bonbiimana kak cinenctaue popmyssl [Inanka. Onrtudeckas TMpoOMeTpus.
®dorosnexrpudeckuii  3¢pdext. OCHOBHBIE  3aKOHBI  BHEIIHETO
¢doroapdexra. dortonel. Macca u ummynsc (oToHa. YpaBHEHHUE
Oitamreiina g potoddpdexra. MuoropoToHHbIH  PoTOdDDEKT.
Buytpennuit potosddexr.

Paccesnue ¢otoHOB Ha »diekTpoHax BemiecTBa. Teopus sddexra
Komnrona. /laBieHue cBera, ero KBaHTOBOE M BOJHOBOE OOBSICHEHHE.
JlmaneKTHuecKoe  €IUHCTBO  KOPITYCKYJISIPHO-BOJIHOBBIX  CBOWCTB
JIEKTPOMArHUTHOTO M3IIyYEHHSL.
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OJIeMEeHTHI
KBaHTOBOM
MeXaHWKH U
aTOMHOM
buzuku

OmnsiTel Pezepdopaa mo paccesHuio o-yactull BeniectBoM. [lnanerapnas
MOJIeNIb aToMa M €€ KPUTHUKAa C TMO3UIHMH KIacCHYeCKOH (U3UKH.
[Tocrynatel bopa. bopoBckas teopus aroma Bogopojaa. JImHenWdaTbiid
CIEKTp aroMa Bojopoja. lloTeHuManbl MOHM3ALMU U BO30OYXKIECHUS.
Teopust bopa ans Bogopononono0Hbix cucreM. OnbiT @panka u ['epra.




JIMCKPETHOCTh PHEPIETUUECKUX YPOBHEH B aTOME. 3aTpyJHEHUS TEOPUU
Bbopa.

KopnyckynsipHO-BOTHOBOM Ayann3M CBONCTB YacTUll BeulecTBa. BomHbI
ne bpoiing. Oneitel JaBuccona u Jrxepmepa. CBorictBa BoJH 1e bpoins
U UX BEPOSTHOCTHBIM cMbICI. COOTHOIIEHHE HEOINPEAEICHHOCTEN Kak
IIPOSABJIEHUE KOPITYCKYJISIPHO-BOJIHOBOTO Iyalli3Ma CBOMCTB MaTEepHUU.
BonHoBas (QyHKIMSA, €€ CTaTUCTUYECKH CMBICI, CBOWCTBA W
HOpMHpoOBKa. [IpuHIMI NPUYMHHOCTM B KBAHTOBOM MEXaHMKE.
CrauuoHapHsbie COCTOSIHUS. YpaBHeHue [Ipenunrepa JIRIE:
CTaLlMOHAPHBIX COCTOSHUM.

CBobOosnHas uvactuna. MukpodacTuiia B OJHOMEPHOH MPSIMOYrOJIbHON
MOTEHIAJILHON sIME ¢ OECKOHEUHO BBICOKMMHU CTeHKaMu. KBaHTOBaHue
SHEpPruU M MMITyJbca yacTulbl. TyHHEnbHBIN dddext. ["apmonnueckuit
OCLIAJUIATOP.

KBanTOBO-MeXaHuueckas 3ajaya JUisl aroMa BOJOpOJA. OJIEKTPOH B
cepuyecku CHUMMETpUYHOM 1oje. KBaHTOBBIE 4MCHA: TJaBHOE,
opOUTaNbHOE M MAarHWTHOE. DHEPreTHYECKUIl CHEKTp 3JEKTPOHOB B
arome. KBaHTOBaHME MEXaHMYECKOTO M MAarHUTHOIO OpPOMTAIbHOTO
MOMEHTOB 3J1eKTpoHa. HopMmanbHeIii a3 dexT 3eemana.

Omneir IItepna n I'epmaxa. Cnue anextpoHa. CIIMHOBOE KBAHTOBOE
yucno. [IpuHnun Hepa3au4MMOCTH TOXKAECTBEHHBIX YacTUL. DepMHOHBI
u Oo3onbl. Ilpunuun Ilaynu. PacnpeneneHue 37I€KTpOHOB B
MHOI'O3JIEKTPOHHOM aToMe 10 cocTosiHusAM. Ilepmonmueckas cucrema
anemenToB .. MeHneneena.

TopmMO3HOE pPEHTIEeHOBCKOE u3IyYyeHHe. KOpOTKOBOJIHOBasi TrpaHHMIla
CILJIOIIIHOT'O PEHTTEHOBCKOIO CIIEKTpa. XapakTepUCTUYECKUI
PEHTT€HOBCKUM CIEKTP. 3aKOH Mo3iu.

CrioHTaHHOE M BBIHYXJEHHOE H3JlyueHue. VHBepcHas 3acelleHHOCTb
SHEPreTUYECKUX  YPOBHEM M CIOcOObl €€ OCYILECTBIICHUS.
[IpuHnunuaneHas cxema JEHCTBHsI KBAHTOBOTO reHepaTtopa. ['a30BbIi u
pyOHHOBBIH J1a3epbl. [IpuMeHeHne oNTHYeCKUX KBAHTOBBIX T€HEPAaTOPOB.
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OnEeMEHTHI
KBaHTOBOM
CTaTUCTHKH U
bu3uKu
TBEPJIOTO Tella

CpolicTBa KpHCTaUIMYECKUX Ted. Tumbl cBsized B KpHUCTalIax.
WneanpHble U peanbHbIE KPUCTAIUIBI.

Cmamucmuueckuil cnocobd onucauus koarekmuea uyacmuy. Daszosoe
npocmpancmeo. Onemenmapnas adetika. Ilnomnocms cocmoanuil 8
pazosom npocmpancmee.

Ilogepxnocmv Pepmu. [lonamue o xkeammogvlx cmamucmuxax bosze-
Ounwmenna u  Pepmu-upaxa.  Pacnpedenenue  snexkmponos
npoeoOUMOCMU 68 Memanie NO JHepeUsM Npu abCoNOMHOM Hyle
memnepamyp. OHepeusi Pepmu. BuvipooicOeHubill U He8bIPOHCOEHHDI
INEeKMPOHHLIIL  2a3. Bausnue memnepamypel Ha pacnpeodeneHue
anexmponos. Temnepamypa @epmu.

Onepeemuueckue yposHu c800600ubix amomos. (Ob6obwecmenenue
INEKMPOHO8 6 Kpucmaiie. ODHepeemuyeckue 30Hbl 8 Kpucmalie.
Pacnpeoenenue asnekmponoé no smepeemuueckum 30Ham. Banewmmuas
30HA. 30Ha nposooumMocmu. 30Ha 3anpeuwjeHHbIX IHepeull. IHepeus
axmueayuu. Memannel, ousiekmpuxu, noiynposoOHUKU. ghgdexmuenas
macca 1eKmpona 8 KpucmaJie.

Honynpogoonuxu. CobcmeeHHass NPOBOOUMOCL  NOAYNPOBOOHUKOS.
Ksazuuacmuywi — snexmponsi nposooumocmu u ovipku. Yposenv Qepmu
8 cobcmeeHHbIX  noaynpogoonukax. Ilpumecnas — nposooumocmy
NOTYNPOBOOHUKOS.  DNeKMPOHHbINL U ObIPOYHBLU  NOLYNPOBOOHUKU.




Temnepamypnas 3a8UcUMOCmb INEKMPONPOBOOHOCU
noaynposooHuxos. Tepmucmopul.

Konmakmmuule asnenus 6 nonynposoonuxax. Konmaxm snekmponnozo u
ObIPOUHO2O NOAYNPOBOOHUKOB (D-N nepexod) u e2o 601bM-AMNEePHAs
xapaxkmepucmuxa. Ilonynposoonuxossie Ouo0bl 1 MpaH3UCMOpbL.
Domosnexmpuueckue ABNIeHUs 8 NOLYNPOBOOHUKAX.
Gdomonpogooumocms, eHympeHuuil Gomosppexm, domosgppexm @
s3anuparowem cioe.

Ilonamue o ¢ononax. Pacnpedenenue @GoHOHO8 NO  IHEPIUAM.
Tennoemkocms Kpucmaiia npu HUBKUX U 6bICOKUX MEMNepamypax.
Ilonamue o K8aHMOBOU meopuu mMenionpo8OOHOCMU MEEPOLIX mel U
INEKMPONPOBOOHOCIU MEMALILO08. XapaKmepucmuyeckas memnepamypa
Hebas. 3axonvr [lebas. Ceepxnpogsooumocms. Macnummsie ceolicmea
CBEPXNPOBOOHUKO8. BbicoKomemnepamypHas cepxnposoouMoCnib.
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OEeMEHTBI
buzuku
aTOMHOTO si/Ipa
Y DJIEMEHTapHBIX
YaCTHIL

XapakTepucTika aTOMHOTO sipa: 3apsili, Macca, pa3Mep, IIOTHOCTb.
MaccoBoe u 3apsgoBoe uucia. CocrtaB sapa. Hykmonsl. M3oTombl.
N306apsl. B3aumoneiictBue Hyki10HOB. [IoHSATHE O CBOHCTBAX U MPHPOJIE
sepHbIX cuil. JledekT Macchl M SHEPTUU CBSA3H sIlIep.

PagnoaktuBHOCTh. PammoaktuBHble psanbl. KuHeTHYeCKUH 3aKOH
paguoakTuBHOro pacnaaa. IlocTosstHHas paaMOAaKTHMBHOIO pacnaja.
AKTUBHOCTh  PaJMOAKTUBHOTO  BEIECTBA.  3aKOHOMEPHOCTH U
MIPOUCXOXKACHUE anb(a-, OeTa- U raMMa - U3JIy4eHUs: AaTOMHBIX SJEp.
SnepHble peakiMu W 3aKOHBbI CoXpaHeHus. Peakiust genenus sijapa.
Ilennas peakumst nenenus. [lonsarue o simepHOU 3HEpreTuke. Peaknnm
CHMHTE3a aTOMHBIX snep. lIpoGnema ympaBiieMbIX TEPMOSACPHBIX
peaKuid.

OO0mue  cBoicTBa  3neMmeHTapHblx  yactull.  Kiaccudukauus
3JEMEHTapHbIX YacTUL, WX B3aWMHas MpeBpaIlaeMocTb. JIenTOHBI.
Anponsl. KBapku.

2.1.1.4. 5131k peaau3anuyu NpPOrpaMmbl
[IporpamMma JUCHMIUIMHBI peau3yeTcsi Ha TOCyJapCTBEHHOM s3blke Poccuiickoit
denepanuu.

2.1.2. YYEBHO-METOAUYECKOE U HWH®OPMAIIMOHHOE OBECIHEYEHUE
JUCHUIIVIMHBI «®U3UKA»

DJIeKTPOHHbBIE pecypchbl (M31aHUS)

1. Crapony6uesa, ['.Il. Kypc nekumii no ¢usuke: MexaHuka, MOJIEKyJsipHas (uU3HKa,
TepMoauHamMuKa. JnektpuuectBo u MmaruetusM / I'.I1. Crapoay6resa, A.A. Xamenko ; DeaepaiapHoe
rocyJapcTBeHHOE OO/KETHOE 00pa3oBaTeNbHOE YUYPEXKJICHHE BBICHIETO MPOPECCHOHAIBHOTO
oOpa3oBanusi CTaBpOMONBCKUN TOCYJApPCTBEHHBIN arpapHbiii yHuBepcuTeT. — CTaBpoIoib
CraBponoiabCKuil rocyAapCcTBEHHBIN arpapHblil yauepeuteT, 2017. — 169 c. : wi. — Pexxum noctyma:
no noxamucke. — URL: http://biblioclub.ru/index.php?page=book&id=485008.

2. HuxepoB, B.A. ®usuka s By30B: MeXaHWKa W MoJiekyasipHas (usuka / B.A.
HukepoB. — Mocksa : JlamkoB u K°, 2021. — 136 c. : Tabn., rpad., cxeM. — Pexxum noctymna: mo
noxamucke. — URL: https://biblioclub.ru/index.php?page=book&id=684326.

3. AbGnpaxmanoBa, A.X. ®usuka. DJEKTPUYECTBO: TeKCThl Jekuud / A.X.
AbGpapaxmanoBa ; MuHuctepctBo o6OpazoBaHuss M Hayku P®, Kazanckuil HanmoHaabHBIN
UCCIIEIOBATENbCKUNA  TEXHOJOrM4eckuii yHuBepcurer. — Kaszanp : Kaszanckuil HaydHO-

HCCJIeI0OBATENbCKUN TeXHOJIOTHYecKui yHuBepcuteT, 2018. — 120 c. : cxem., Tabm., ui. — Pexum
nocryna: o noamucke. — URL: http://biblioclub.ru/index.php?page=book&id=500426.
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4. OU3UKA : mpaktukym. B 3 4. Y. 1. Mexanuka. MonekynspHas ¢(uszuka u
tepmoanHamuka / aBT.-cocT. A. A. Xoneipes, K. U. Kopaucuk ; M-Bo obpazoBanus u Hayku PO ;
OI'AOY BO «Yp®V um. nepsoro IIpesunenta Poccun b.H.Enbunna», Huxnerarusn. TexHos. MH-T
(pun.). — Hwkuawit Ta-run : HTU (pumman) Ypd@V, 2018. — 134 c. http://elib.ntiustu.ru/97#target-
1649

5. OU3UKA : mpaktukym. B 3 4. Y. 2. Dnekrpoaunamuka. Konebanust 1 BOIHBI / aBT.-
cocT. A. A. Xoasipes, K. U. Kopuaucuk ; M-Bo o6pazoBanust u Hayku PO ; DIAOY BO «YpdV um.
nepBoro I[Ipesunenra Poccun b.H.Enpumnay, Huwknaerarun. Texuomn. uH-T (¢un.). — Huwxauii Tarun
: HTU (dumman) YpdYV, 2018. — 170 c. http://elib.ntiustu.ru/97#target-1650

6. «Yp®VY um. nepsoro I[Ipesnnenta Poccun b.H.Enbnimnay, HuxxkHeTarui. TeXHOJ. UH-
T (pun.). — Hwkuawit Tarun : HTU (Gumuan) YpdY, 2018. — 80 c. http://elib.ntiustu.ru/97#target-
1651

IMeyaTHble U3TaAHUA
1. Tpodumosa, Taucus MBanosna. ®usmka : yaeOnuk miusa By3os / T. WM. TpopumoBa .—
Mocksa : Akagemus, 2012 .— 320 c.

2. Hukepos, Bukrop AnekceeBud. @usnka : yueOHUK U MPaKTUKYM JUTsl BYy30B / B. A.
Huxepos .— Mockaa : FOpaiit, 2020 .— 415, [1] c. : wi.
3. UYeptos, A.I. 3agaunuk no ¢usuke : yuebHoe nmocoodbue ans Bry30B / A. I'. UepTos,

A. A. Bopobnes. — M. : U3a-Bo ®usnko-maremaTudeckoit nurepatypsl, 2003. — 7-e usg., nepepad. u
nor. — 640 c.

4. Bonbkenmrreiin, B. C. CoopHUK 331249 110 001IeMy Kypcy GU3HKH : yaeOHOE Tocooue
/ B. C. Bonbkenmreiin. — CII6. : CrerJIut, 2002. — M3a. mom. u nepepad. — 327 c.
o. ®dwusuka: mpaktukym. B 3 u. Y. 3. OnTuka. D71eMEeHTH KBAaHTOBOW MEXaHHKH, (PH3UKH

atoma u sanpa / coct. K. U. Kopuucuk ; @enep. areHTCTBO 10 00pa30BaHUIO, Y pal. roc. TEXH. YH-T.
Hwxuerarnn. Texnon. ue-1 (¢ui.). — Hwkanit Tarun.: HTU (¢) YI'TY-YIIN, 2008. — 108 c.

6. Ouznyeckuil npaktukyM: B 3 4. Y. 2. DnekTpudyecTBO U MarHeTus3M /aBT.-COCT. A.A.
XoapipeB, K.M. Kopaucux; ®enep. areHTCTBO MO 00pa3oBaHHIO, Ypald. TOC. TEXH. YH-T.
Hwuxuerarun. texnoun. uH-T (¢un.). — Huwkuawmii Tarun : HTU (¢) YI'TY-VYIIN, 2008. — 62 c.

IIpodeccnonanbubie 0a3bl JaHHBIX, HHPOPMAIHOHHO-CIIPABOYHBIC H IOMCKOBBIEC CHCTEMBbI

1. 3onanpHas HayuHas Oubnmoreka Yp®V (http://lib.urfu.ru)

2. DOnexrtpoHHbIi HayuHbli apxuB Yp®Y (https://elar.urfu.ru)

3. DnekTpoHHO-OMONMoOTedHast  cucreMa  «YHHBepcuTeTckas  bubmmoreka  OniaiiH»
http://biblioclub.ru/

4. DBC IPR books http://www.iprbookshop.ru

http://school-collection.edu.ru — eauHast KoJTeKIHs A(PPOBBIX 0OPA30BATEIBHBIX PECYPCOB

6. http://fcior.edu.ru - denepanbHbIil IEHTP HHPOPMAITMOHHO-00Pa30BATENBHBIX PECYPCOB
(DLIIOP)

7. Hayunas anexrponnas 6ubmuoreka eLIBRARY.RU (http://elibrary.ru)

o

IHepuoauveckue u3aHus

1. Bectauk MockoBckoro ynuepcutera. Cepus 3: @usuka. AcTpoHOMHUS -
https://ezproxy.urfu.ru:4169/title_about_new.asp?id=8508

2. Becrnuk Cankr-IlerepOyprckoro yauBepcurera. ®u3nka u XUMUS -
https://ezproxy.urfu.ru:4169/title_about.asp?id=9468

3. HmnxeHnepHo-pU3HUECKUil )KypHAIT -

https://ezproxy.urfu.ru:4169/title_about new.asp?id=25251

Yenexu ¢pusnyeckux Hayk — https://ezproxy.urfu.ru:4169/title_about_new.asp?id=7325

Hay4uno-nonynsipHblit hpuznko-maremarudeckuii xypran «Ksaunty» - https://kvant.ras.ru

XKypnan Texandeckoii ¢pusuxu - http://journals.ioffe.ru/journals/3

o ok~
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7. JKypHaun 3KCriepMMEHTAJIbHOM U TeopeTrueckoi ¢pusuku - http://jetp.ac.ru/cgi-bin/r/index

8. VYuelOnas dusmka - https://ezproxy.urfu.ru:4169/title_about.asp?id=9870

9. dusuyeckoe oOpazoBaHue B By3ax - http://pinhe.lebedev.ru

Marepuaasb s Jgun ¢ OB3
Becy xontent OBC mpencraBimeH B Buzae (aiiioB crneuuanbHOoro (Qopmara  JuIs
BOCIIPOM3BEIEHUS CUHTE3aTOPOM PEUH, a TAKKE€ B TECTOBOM BHJE, NIPUTOAHOM JUIsl IPOUYTEHUS C
MICII0JIb30BaHUEM 3KPAHHOM JIYIIBl M HACTPOUKON KOHTPAaCTHOCTH.

2.1.3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

«ODUBUKA»

CBeennsi 00 OCHAIEHHOCTH AUCHMILUIMHBI CHENUAJIM3MPOBAHHBIM M JIA0OPAaTOPHBIM
000pyI0BaHHEM M POTrPAMMHBIM 00ecredyeHueM

HanmenoBanue Ilepeuenn
CHELUAIBHBIX OCHAaIIEHHOCTh CIEIMANBbHBIX IIPOrPaMMHOTO
Ne . MOMeEIeHUH U MOMEIIIEHUN ¥ TOMEILEHUN 1 o0ecrieyeHusl.
m\n Bun sansmiii TIOMEIEHUN JUIS CaMOCTOSITEILHON Pa0OTHI PexBU3uTHI
CaMOCTOSITEIbHOU MOJATBEPKJAIOIETO
paboTHI JIOKYMEHTa
1 Jlexumn Yuebnas Meb6ens ayIuTopHas ¢ | OnepamoHHas cuctema
ayIUTOPHS JUTSL | KOJTMYeCTBOM paboumx wmect B | Windows, oducHBIH
MIPOBEICHUS COOTBETCTBMHM C  KommdecTBoM | maket Microsoft Office
TIEKIIMOHHBIX CTY/ICHTOB, pabouee Mecto | Cucrema
3aHSATHH MpernoiaBarens, J0CKa ayANTOPHAs. | BUACOKOH(epeHIn
KomnbroTepnas texHuka: | Konryp.Tonk
KOMIUIEKT (mepeHocHoro — ecnu | Cucrema
ayIUTOPHS HE o0opyioBaHa | ynpaBicHUs YIeOHBIM
CTallMOHAPHBIM  00OpYyIOBaHWEM) | KOHTEHTOM U
MMPOEKIIMOHHOTO  000pyAOBaHUs: | O0yUeHHEM LCMS
HOYTOyK/KOMIIBIOTEp, — mpoekTop, | Moodle
MPOEKIIMOHHBIN SKpaH/IOCKa.
2 [Ipaktuueckue | YueOHas MeoGenb ayIATOpHAs ¢ | OnepanuonHas cucreMa
3aHATHS ayJIuTopus Ui | KomuuecTBoM pabounx wmect B | Windows, oducHbIM
MIPOBEICHHUS COOTBETCTBHM ¢  KosmdecTBOM | makeT Microsoft Office
NPaKTUIECKUX CTY/ICHTOB, pabouee Mmecto | Cucrema
3aHATHH mpernoaaBares, J0CKa ayAUTOpHas. | BUACOKOH(pepeHIni
KommbroTepnas texauka: | Konryp.Tonk
KOMIUTIEKT (mepeHocHoro — eciu | Cucrema
ayauropust ~ He  o0opyaoBaHa | yrnpaBiieHHs y4eOHBIM
CTallMOHApHBIM  O0OpPYJOBAaHHEM) | KOHTEHTOM H
MPOEKIIMOHHOTO  00OpYyIOBaHUs: | 0OydeHHEeM LCMS
HOYTOYK/KOMIIBIOTEp,  mpoekTop, | Moodle
MIPOCKIIMOHHBIN SKpaH/TOCKa.
Jlaboparopubie | YdeOHast Mebens ayIUTOpHAS c
3aHSATHS ayJIUTOpHS JUISL | KOTMYECTBOM pabouMX MeCT B
MPOBEICHUS COOTBETCTBHUH C  KOJIMYECTBOM
nabopaToOpHBIX CTY/ICHTOB
3 3aHATUH PaGouee mecto nmpemnogasarens
O6opynoBaHue, COOTBETCTBYIOILEE
TpeOOBaHUAM OpraHu3aluu
y4eOHOT0 mporiecca B
COOTBETCTBHHM C  CaHHTapHBIMHU
MPaBUIAMHU U HOPMaMHU
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http://pinhe.lebedev.ru/

Crienuanu3upoBaHHOES yueOHO
nabopaTopHOe 00OpYIOBAaHUE IS
BBITIOJTHCHHSI JTAOOPATOPHBIX paboT
B COOTBETCTBUM ¢  pabouei
MPOTPAMMOM JUCITUTIITHHEI.

Cucrema
MebGens ayauTopHas ¢ .
Yuebnas BUICOKOH(pEpEeHIHI
KOJINYECTBOM pabo4uX MecT B
ayJUTOPUS IS Kontyp.Tonk
Koncynpranuu COOTBETCTBHU C KOJIUYECTBOM
MIPOBEICHUS CroOomHO
N CTYJICHTOB, pabo4ee MECTO
KOHCYJIbTallui pacnpoctpansiemoe I10
IIpENoJaBaTens, 10cKa ay JUTOpHasI
C OTKPBITBIM KOJIOM
Texyuuit Yuebnas aynutopus | Mebenb ayIUTOpHAS ¢ | OnepanuonHas cucrema
KOHTPOJIb, TUTS MIPOBEACHHS | KOJIMIECTBOM pabounx Mect B | Windows, obHCHBII
MPOMEXYTOYHAsl |TEKYIIero KOHTPOJS | COOTBETCTBHM ¢  KonmudecTBoM | maket Microsoft Office
aTTecTanus U TIPOMEXKYTOUYHOU | CTYIEHTOB, pabouee Mmecto | Cucrema
aTTecTaluu IIpEeIoiaBaTessl, JOCKa ayJUTOPHAas | YIPAaBICHUS yIeOHbIM
KOHTEHTOM U
o0ydeHuemM LCMS
Moodle
CamocTtosTensH | YueOHas Mebens ayIUTOpHAs ¢ | OnepauuoHHas cucTeMa
as pabora aynutopus/ KonmuyecTBOM paboumx wmect B | Windows, ouCHBIH
CTYIICHTOB [Tomemienust  aist | COOTBETCTBUM ¢ KommdecTBoM | maketr Microsoft Office,
CaMOCTOSITEIIbHOMI CTYJICHTOB, pabouee mecto | lorosop Ha
paboTHI MIperoaBaTessi, J0CKa ayAUTOpHas. | PEeIOCTAaBICHUE
O6y‘-IaIOHII/IXC$I KOMHI)IOTepHaSI TEXHHUKA: | IOCTOAHHOI'O OOCTYyIIa K
MIEPCOHANbHBIE KOMITBIOTEPHL, | ceTd HTepHeT
niepudepuitHpie YCTpOWCTBA,

YCTpPOMCTBAa MOAKIIIOUECHUS] K CETHU
HNHTepHeT, 1OCTYIl B 3JIEKTPOHHYIO

nH(OPMAITMOHHO-

oOpasoBarenpHyl0  cpeny HTU
(punmama)  Yp®dY,  KOMIUIEKT
JMLEH3HOHHOTO POrPaMMHOTO

oOecrieueHust




2.2. PABOYAS ITPOT'PAMMA U CHUITIJIMHBI

«XHUMUSA»

Pabouas nporpamMma IUCHUIIMHBI COCTABJICHA aBTOPAMM:

Y4eHnas creneHb IHoapa3nenenue
Ne ni/m ®UO > | JIOJMKHOCTD Apasi
yUYeHoe 3BaHHe

1 Horosuneina Enena K. XUM. HayK, JOLICHT JemaprameHT
Buxkroposna JOLEHT EcrecTtBeHHO-

HAy4YHOTO
o0Opa3oBaHwMs
2 - JenaprameHT
[IpoxopoBa Oxcana P EcrectBenHo-

HET npernojaBare

BukTopoBHa i HAy4YHOTO

o0Opa3oBaHwMs

2.2.1. COAEP’ KAHUE U OCOBEHHOCTMU PEAJ/IN3ALIMU JUCHUIIJINHBbI

«XHUMMUS»

2.2.1.1. Texunosoruun Oﬁy‘-lel-ll/lﬂ, HUCII0JIB3YyEMBbIC IPA U3YYCHUU TUCHUIIMHBI MOAYJIH

-TpapuunonHas(penpoayKTUBHAS) TEXHOIOTHSI.
- CMmemanHoe 00yuyeHHe ¢ UCII0JIb30BaHHEM OHJIaiH-Kypca.

2.2.1.2. [lnanupyemble pe3ybTaThbl 00y4eHHs (MHAUKATOPHI) 0 TUCIUTITTHHE

Kon m HammenoBanue
KOMIIETEHI[MH

Ilnanupyembie pe3yabTaTbl 00y4eHUs (MHAMKATOPHI)

OIIK 1. CriocoOeH BBISBIATH
TEXHUYECKYIO npobiemy,
dbopMynupoBaTh MPOEKTHYIO
3agauy, IUTAHUPOBATh
OKCIIEPUMEHTHI,  BBITIOJHATH
HU3MEpPEeHUS 51
HUHTEPIPETUPOBATH JIAHHBIE.

3nams:

® TCOPCTUUCCKHUE OCHOBBI XUMHUYECKOMN TEPMOJINHAMHUKU U

KHMHCTHKH,

® CTpPOCHHC aTOMa U MOJICKYJIbI, IPUPOJa XUMHYECKOM CBSI3U U

e€ BJIMSIHUE Ha CBOWCTBA BEIIECTB;

e K naccuuKalMio U HOMEHKJIATYypy
HEOPraHMYECKUX COCTUHEHUH.

® OCHOBHBIE THIIBI
UJCHTU(PUKAIIIHN BEILECTB.

Ymemn:

OPraHUYeCKHUX

° KJ'IaCCI/I(I)I/ILII/IpOBaTB XUMHYECKHE OOBEKTHI I10 CTPOCHUIO U
CBOﬁCTBaM, MPOTHO3UPOBATE UX PCAKIITMOHHYIO CIIOCOOHOCTH

1 ITOBCACHUC B PA3JIMYHBIX YCIIOBUAX,

e 00OCHOBBIBaTH BBIOOP ONTHUMAJbHBIX YCIOBUN HPOBENCHUS
peakuuii Uit JOCTUKEHHUsSI MAaKCUMaJIbHOU CEJIEKTUBHOCTU U

BBIXO/Ia LIEJIEBOTO MPOIYKTA.

® HHTCPHPCTUPOBATH PE3YIbTATBI XWUMHYCCKUX AaHAJIIM30B H
CHICKTPAJIbHBIX JAaHHBIX JJIA YCTAHOBJICHHA CTPOCHUA U

COCTaBa BEIIECTB.
Braoemow

¢ [UIAHUPOBAHUC U NPOBCACHUC XUMHUYCCKOI'0 SKCIICPUMCEHTA C

UCIIOJIb30BAHUEM  JTAOOPATOPHOTO
cO0JTI0IeHNEM TTPaBHJI OE30MAaCHOCTH.

o0opynoBaHus

PCAKIIMOHHBIX MCXAaHU3MOB W MCETO/bI




MPUMEHEHHE aHAJTUTUYECKUX METOJOB JJI KOJIMYECTBEHHOIO
1 Kaue€CTBEHHOI'O aHAJIN3a;

MOCTPOCHHWE  KUHETUYECKUX  KPUBBIX M pacuéToM
TEPMOJUHAMUYECKHUX (QYHKITUH.

2.2.1.3. Conep:xanue TUCHUNIMHBI « XHMHS

Kon
pa3zniea,
TEeMBbI

Pa3pnen, tema
JTUCIHHUIIINHEI

Conep:xanue

P1

XUMHS U
IepUoInYecKas
cucTeEMa DJIIEMEHTOB

OcHOBHbBIE XMMHUECKHE MTOHATHS. MaTepus U BeUeCTBO. ATOM,
MOJIEKYJIa, XUMHUYECKUN 3JIEMEHT. BaleHTHOCTb U CTENEHb
OKHUCJICHHUS DJJEMEHTAa. ATOMHAasT M MOJIEKYJspHas Macchl.
KonnuectBo BemectBa — Moib. OCHOBHBIE IIOJIOKEHUS H
bopMymupoBKH (YHIAMEHTAIBHBIX XHUMHUYECKHX TEOPHH H
3aKOHOB: aTOMHO-MOJIEKYJIIpHAs TEOpHsl, 3aKOH COXpPaHEHUS
MAacchl ¥ 3HEPTUHU, IEPUOINYECKUI 3aKOH, TEOPUS XUMUUYECKOTO
cTpoeHus BemiecTBa. OCHOBHBIE MOJOXKEHUS U (OPMYIUPOBKHU
ra3oBbIX 3aKOHOB XUMHUH: IPOCTBIX OOBEMHBIX OTHOLICHMIH,
ABoraapo, ypaBHeHue MenaeneeBa-Knanelipona. OCHOBHbIE
MOJIOKEHUS W (HOPMYITHPOBKH CTEXHOMETPUYECKHUX 3aKOHOB
XUMHUHU: TOCTOSHCTBA COCTAaBOB, JKBHBAJIEHTOB, KpaTHBIX
oTHOLIEHUN. [IOHATHE XMMHUYECKOro 3KBUBAJECHTA 3JEMEHTA U
coeMHeHUs. MonsipHas Macca SKBUBAJIEHTA M MOJSIPHBIN
OKBHBAJICHTHBIM 00BeM. OOmmiee mpeacraBieHue 00 arome.
DneMeHTapHble YacTHUIbl aTOMa, aTOMHOE SIpO, H30TOIBI,
n300apel, n3otonsl. [loBenenue sanekTpona B atome. KBaHTOBBIN
XapakTep M3MEHEHH 5SHepruu. JIBoWCTBEHHas mpupoa
anekTpoHa.  YpaBHenue Jlym ne  bpouna.  [IpumHnmn
HeonpeneneHHOCTH ['eiizenOepra. IloHsATHE O BOJIHOBOM
¢yuknun. YpasHenue lllpeaunrepa. ['maBHoe u opOuTanbHOE
KBaHTOBblE 4uciaa. MarHuTHoe KBaHTOBO€ uucio. CnuH
AIIEKTPOHA M CHUHOBOE KBaHTOBOE uuciio. Cxema CTpOEHHs
3JIEKTPOHHOM 000JI0YKH aTOMA I10 YEThIPEM KBAaHTOBBIM UHCIIAM.
[Tpunuun [aynu u caencteus u3 Hero. Onycanue 31eKTPOHHON

0001104KH aToma 3JIEKTPOHHBIMU dbopmynamu u
anekTpoHorpagudyeckum metoaoM. [Ipasuno I'yuna. CrinHOBas
Teopus BAJICHTHOCTH. 3anoJiHeHHe AIEKTPOHAMU

HHEPreTUUECKUX COCTOSIHMM aromMa COIJIaCHO MPHUHIMITY
MuHuMyMa odHepruu. IlpaBmna Kneuxosckoro. Ilopsmox
3allOJIHEHUS  JJIEKTPOHAMH  HDHEPreTHMUECKUX ypOBHEH U
noaypoBHell. HMpeanbHas M peanmbHast cxe- Mbl. OOmas
SJIEKTpOHHast ¢opMmyna aromos, s-, pP-, d-, f- s1emeHTHI.
DJEKTpOHHAs CTPYKTypa aTOMOB M IIEpUOJUYECKAsi CUCTEMaA
anemeHTOB. 3akoH Mo3mu. Ilepuoguueckuit 3akon [JI. U.
MenneneeBa. CoBpeMeHHast GopMynupoBKa 3akoHa. [Ipuunna
NEePUOANYHOCTH W3MEHEHMsS] CBOWCTB DJJEMEHTOB U HX
coenquHeHuil. CTpyKTypa NepHuOJUYECKON CUCTEMBI AJIEMEHTOB.
Ilepuonsl, rpynmel, noarpymmnsl. Ilepuonnueckoe M3MEHEHHE
CBOMCTB XMMHYECKUX 3JIEMEHTOB. Paguycbl aTOMOB M HOHOB.
DHeprusi HMOHM3AIMU. OHEPrus CpPOACTBA K DJIEKTPOHY.
DNEeKTPOOTPULIATENBHOCTD. KucnorHo-ocHOBHBIE u
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE CBOWCTBA BELIECTB.




P2

KuciaoTHO-0CHOBHBIE
M OKHCJIMTEIBHO-
BOCCTAaHOBHTEJIbHBIE
CBOMCTBA BEIECTB

HN3meHeHue KHCJIOTHO-OCHOBHBIX u OKHUCIIUTEILHO-
BOCCTAHOBHUTENIBHBIX CBOMCTB BEIICCTB B 3aBHCHUMOCTH OT
CTEIIEHU OKHUCJICHHUS 3JIEMEHTa, OT IMoJoKeHus B Tadmuie /1. 1.
Meuneneesna.

P3

XuUMH4YeCKas CBA3b

XuMu4eckasi CBsi3b. YCIIOBUS €€ OOpa3oBaHWs, TNPUPOJA U
napameTpbl CBA3HU. DHepreTu4ecKue KpHUBBIE
B3aUMOJICHCTBYIOIIMX  aTOMOB  Bojopona. KoBaseHTHas
XUMUYeCKass  CBA3b.  OJHOARJEKTPOHHBIM  MEXAaHHM3M €€
obpazoBanus. [loHATHE KOBAJIGHTHOCTH 3JIeMEeHTOB. KpaTHOCTD
cBs3U. JIOHOpPHO-aKLENTOpPHBIM  MeXaHu3M  00pazoBaHUs
KOBAJIEHTHOM CBsi3u. HacelllaeMocTh W HaAmpaBJIEHHOCTb
KOBaJIeHTHOH cBsi3u. CTPyKTypa MOJEKyl, G-, -, 0-CBsI3H, Sp-,
Sp2-,  Sp3-rubpuau3aius  JJIEKTPOHHBIX  OOJIAKOB U
MPOCTpaHCTBEHHAss KoHburypauus Mosekyid. [lomspHas u
HETOJISIpHAsT KOBaJCHTHAs! CBS3b. JIMMOJIbHBIA MOMEHT CBSI3U U
MoOJIeKyJibl. ['eoMeTpuyeckas CTpykTypa MoJieKyld. Onucanue
XUMHYECKON CBSI3M METOJOM  MOJICKYJSPHBIX OpOUTANICH.
Cxembl oOpazoBanust H2, H+2, He+2 mno wmeromy MO.
DHepreTudyeckue cxembl oOpazoBanus Mosiekyl N2 u O2 mo
MeTOy MoJeKyIsapHbeIx opOutaneir (MO). MonHas cBsizb U ee
cBorcrBa. lloHsaTue snexkTpoBaleHTHOCTH. Metaimyeckas
CBs3b, €€ 0COOEHHOCTU. BomopoaHasi cBsi3b U €€ BIMSHHE Ha
¢duznueckue 51 XUMUYECKHE CBOMCTBA MOJIEKYJL.
MexMOJIEKYIIpHOE B3aUMOJICHCTBHE.

P4

DHepreTuka
XUMHUYECKHUX
MPOLIECCOB

OCHOBHBIE TTOHATHS XUMHYECKOHN TCPMOANHAMHKHU.
BHyTpeHHSS SHEPTrHsl U SHTAIBINSA CUCTEMBI. [1epBblii 3aK0H
TepMOIMHAMHKH. TeroBbie 3 (EeKThl XUMHUYECKUX PEaKIUi.
Terutora (9HTaNBNNS) 00pPAa30BaHUS XUMUYECKUX COSTUHEHUH.
3axoH JlaBya3be-Jlamiaca. OCHOBHOM 3aKOH TEPMOXUMUU —
3akoH ['ecca u cinencTBus U3 Hero. DHTponus. Hanpasnenue
XUMHYCCKUX IMPOLECCCOB B U30JIMPOBAHHBIX CUCTEMAX. BTOpOﬁ
3aKOH TepMoAMHaMUKHU. DHeprus I u60ca. Hanpasnenue u
npeacii CaMOIMPOMU3BOJIBHOI'O TCYHCHHUA XUMHNYCCKUX peaKuHﬁ.

PS

CxopocTb peakuuii 1
METOJIBI €€
peryarpoBaHus

CKOpOCTb TOMOTEHHBIX PEAKIMHA. 3aBUCUMOCTb CKOPOCTH OT
KOHIEHTPALlUU pearupyonx BelecTB. 3aKOH JeHCTBHs Macc.
KoncTanTa ckopocTH peakiiuu. 3aBUCMOCTb CKOPOCTH PEAKLIUU
OT TeMIIepaTypbl ¥ TPUPOIBI pearupyromux BemecTs. [Ipasumio
Bant-T'opda. [lonsarue o6 sHeprum akTUBALMU. YpaBHEHUE
Appennyca. CKOpOCTb F€TE€pOTreHHBIX XUMHUUECKUX peakiuil. 1x
ocobenHocTH. [ToHsATHE 0 KaTau3e U KaTaau3aropax.

P6

XHUMHYECKOE U
dazoBoe
paBHOBECHE.
Konebarennurlie
peaxIu

OOpatumble U HeoOpaTHMble  peakuuu.  XHUMHUYECKOe
paBHOBecue. KoHcTanTa paBHOBecus. CMelleHHe paBHOBECHS,
npuHuun Jle Illarense. da30Boe paBHOBECHE, OCHOBHBIE
NOHATHSL. OTHOKOMIIOHEHTHBIE CUCTEMBI, TUarpaMma COCTOSTHUS
BOJbl, (a3oBble mepexonpl. KomebarenbHble — peaknuu
(mepuognueckne  peakuuu). KomebaHus — KOHLIEHTpaIHii
HEKOTOPBIX MPOMEXKYTOUHBIX COECTUHEHHUH M, COOTBETCTBEHHO,
CKOPOCTEH peakLuil.

P7

PactBops1

PactBopbl. CiocoObl BeIpaskeHUsI KOHIIEHTpauu pacTBopos (%o,
MOJISIpHasi, HopMallbHasi, THUTp). PacTtBopuMmocTh. CBOHCTBa
UCTUHHBIX pacTBOpoB. 3akoHbl Payns u Baut-I'opda. PactBopsl
AIIEKTPOJIUTOB. TeopHst 3JIEKTPOIUTUUYECKON JUCCOIMALINY.
CwibpHbIe W cla0ble AeKTpoJuThl. CTeneHb AMCCOIMAIINH.




Koncranta nucconumanuu. ManopacTBOPUMBIE 3JIEKTPOIUTHI.
[TpousBenenue pacrBopumoctu (I1P). MloHOOOMEHHBIE peaKiinH.
[IpaBwiia HanucaHWsl MOHHBIX YpaBHEHMM peakuuil. Kuciortsl,
OCHOBaHUS M COJM C TO3UIHMH TEOPUHU DIEKTPOIUTHUECKOMN
JUCCOIMAIMU.  DIJIEKTPOIUTHYECKAs  JIMUCCOLMALUS  BOJBIL.
Nonnoe mnpousBeaeHue BOAbL. BoaopoaHBIA MOKa3aTeb.
I'uaponus cosnelt (Bce ciryyan).

BoO3HUKHOBEHME ABOMHOIO 3JIEKTPUYECKOrO CJIOS Ha TI'PAaHUILIE
METaUI—BO/Ia, METAJI—PaCTBOP. DJIEKTPOJHBIC TOTEHIIUAIIBI.
CraHJapTHBIA  BOJOPOJHBIA 3JEKTpOA. Psan craHmapTHBIX
AJIEKTPOIHBIX IIOTEHIUAJIOB. YpaBHeHuUe HepHcra.
OKHUCIHUTEbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
Merton nonypeaxkuuii.
Teopuss rajabBaHMYECKMX  OSJIEMEHTOB. MeaHO-IIMHKOBBIN
anemeHT Jlanwmang- SAxoou. 3/C raapBaHHUYECKOro 3JICMEHTA.
SBneHuns nonspuzauuu u Aenospusanui. KoHIeHTpalnoHHbII
rajgbBaHu4YecKuil 35eMenT. CylHocTh 3JekTponun3a. Karoaueie
T — MW aHOJHBIE NIPOLIECCHI IMPHU 3JIEKTPOJIM3E BOAHBIX PACTBOPOB
P8 CHCTEML ANIEKTPOJIUTOB. DJIEKTPOJIHM3 paciiaBoB. 3akoHbl Dapajes.
Beixog mo Toky.  Kopposus wmeramnoB. Krnaccuduxarus
KOPPO3HMOHHBIX  TiporieccoB. CyIHOCTh  XUMHUYECKOW H
ANEKTPOXUMUUYECKOW KOppo3uu. DakTopbl, ONpenessolme
CKOPOCTh KOPPO3UU. MeTO bl 3alIUThl METAJUIOB OT KOPPO3UH.
XUMHYECKUE HMCTOYHUKH JJICKTpUYecKor sHeprum (XNDD).
[IpyHIMIT OEWCTBUSA CBUHIIOBOTO KHCJIOTHOTO aKKyMYJSITOpa.
[IpuHuun  A€UCTBUSA  IIEJIIOYHOTO  JKEJIE3HO-HUKEJIEBOIO
akkymyissitopa. IIpuHnun neicTBust Kene3HO-MapraHueBOro
rajibBaHn4eckoro snemeHTa (Anement Jleknanie). TormiMBHbIE
aneMeHTsl. [IpMHIMI [EUCTBUSA KHUCIOPOIHO- BOJOPOJHOTO
TOIUIMBHOTO AJIEMEHTA.

2.2.1.4. SI3b1k peaM3al UM MPOrpaMMbl
[IporpaMmMa JUCHUMIIIMHBI peanu3yeTcss Ha TOCYJAapCTBEHHOM s3bIke Poccuiickon
®denepanuu.

2.2.2. YYEBHO-METOAUYECKOE W HWH®OPMALIMWOHHOE OBECIIEYEHHUE
JUNCHUIIVIMHBI «XUMHWSA»

DJIeKTPOHHbBIE pecypchbl (M31aHMs)

1. Xumus. Meroanueckne yka3zaHus K BBIIIOJHEHHIO pacdeTHbIX padboT Hukuuit Tarun:
HTU () YpdV, 2018. — 25 c. Perucrpanuonnsiii yuerHelii Homep 15-02/18089-17.
http://elib.ntiustu.rU/105#target-1888

2. Xumust. MeToauueckue yKa3aHusi K BBIIOJIHEHUIO J1a0opaTopHbIX paboT HipkHuii
Tarun: HTU (p) Ypd@VY, 2018. — 49 c. Perucrtpanmonnsiii y4detHsiii Homep 15-02/18108-17
http://elib.ntiustu.rU/105#target-2700

3. Bacunesckas, E. M. Heopranuwyeckas xumus : yaeObHoe mocodbme : [16+] / E. W.
Bacunesckas, O. U. Ceuxo, T. JI. IlleBioBa. — Munck : PUIIO, 2019. — 247 c. : ui., Tabd., CXEM. —
Pexxum noctyna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=600065

4. Kpamenunnukosa, H. I'. Xumus metamnos : 1abopaTopHblil npaktukym : [16+] / H.
I'. KpamennnunkoBa, A. M. BuHOkypoB ; IIOBOJKCKMI TOCYIapCTBEHHBI TEXHOJIOTUYECKHN
yHuBepcuter. — Momxkap-Omna : TToBOMKCKHI TOCYIapCTBEHHBINH TEXHONOTHYECK i YHHBEPCUTET,



http://elib.ntiustu.ru/105#target-l888
http://elib.ntiustu.ru/105#target-2700
https://biblioclub.ru/index.php?page=book&id=600065

2016.

- 96

c. : TadII.

— Pexum  pmocryma: 1o

https://biblioclub.ru/index.php?page=book&id=459487

ITeyaTHbIe H3TaHUA

IIOAIIUCKCE. -

URL:

1. I'muaka H.JI. O6mas xumust: ya.mocodue 11s By30B. M.: Kaopyc, 2009. 746 c.

2. I'muuka H.JI. O6mas xumus: yaeOHuk st 6akanaBpos. M.: FOpaiit, 2012. 898 c.

3. I'muaka H.JI. 3agaun u ynpakaenus no oomei xumuu. M.: UaTerpan Ipecc, 2006. 288c¢.
4. I'muuka H.JI. 3agaum u ynpaxHeHUs 1o oOIied Xumuu: yd.moc.juisi By3oB M.: Knopyec,
2012. 240 c.
5. XuMus: METOAMYECKUE YKa3aHus U KOHTPOJIbHBIC 3a1anus 11 ctynenToB /C./]. Bamenko,
E.A. Hukonenko, M.II. KonecaukoBa, H.M. TutoB. ExatepunOypr: ®I'AOY BIIO YP®VY, 2010. 49
c. (mecro xpanenus — [IEHO).

IIpodeccnonanbHbie 0a3bl JAHHBIX, HHPOPMANUOHHO-CIIPABOYHbIE M IOMCKOBbIE CUCTEMbI

DBC «YHuBepcureTckas oudanoreka ommaiiny (http://biblioclub.ru)
Ob «Qnekrponnas oudarnoreka HTW» (http://nti.urfu.ru ).

Matrepuansl gis aun ¢ OB3
Becy konrent OBC mpencraBieH B Buzae (¢aiuioB crneuuanbHoro (Qopmarta  Juis
BOCITPOMU3BCACHUA CHHTEC3aTOPOM pPCYU, a4 TAKIKEC B TCCTOBOM BHUAC, IMIPHUIOJHOM IJIA IMPOYTCHUA C
UCIIOJIb30BAHUEM IKPAHHOM JIYIIbI U HACTPOWKOM KOHTPACTHOCTH.

2.2.3.

«XHUMMUS»

MATEPUAJNBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIJIMHBI

CBeeHusi 00 OCHAIEHHOCTH AUCHMIUIMHBI CHENUAJIM3MPOBAHHBIM M JIA0OPATOPHBIM
000py/1I0BaHNEM U MPOTPAMMHBIM 00ecneYeHneM

Haumenosanue [Iepeuenn
Ne CTICHHATILIBIX OcHalleHHOCTh ClieUalbHbIX HPOTPAMMHOTO
Bun MOMEIICHUH U . . o0ecreyeHusl.
o\ . . MOMEIIEHUH Y OMEIIEHUH JUIs
3aHATHH | TIOMEIEHHHA ISt . PexBu3uTHI
i CaMOCTOSITENIbLHOM pabOThI
CaMOCTOSITEITbHO MOJTBEPKIAIOIIETO
1 paboThI JIOKYMEHTa
1 | Jlekuun VYueOHas MeGenb aymuTopHast ¢ KOJTHYECTBOM Microsoft Windows,
ayauTopus A | pabo4YMX MECT B COOTBETCTBHUHU C oucHbIH naKkeT
MPOBEICHHUS KOJIMYECTBOM CTY/ICHTOB, pabouee mecto | Microsoft Office
JIEKIIMOHHBIX IpernoiaBaTens, 10CKa ayJUTOpHasl.
3aHATHI KommnekT nepeHOCHOT0 MPOEKIIMOHHOTO
000pyZ0BaHUS: HOYTOYK, IPOEKTOD,
9KpaH Ha IITATUBE.

2 | Ilpaktuue | YueOHas MeOenb ayTUTOpHAs C KOJIMYECTBOM Microsoft Windows,
CKHe ayIUTOpUS ISl | padOYHX MECT B COOTBETCTBHH C o(ucHBII TaKkeT
3aHATHUS MIPOBEACHUS KOJIMYECTBOM CTY/EHTOB, pabodee mecto | Microsoft Office

MPAaKTUYECKUX | TpEeroJiaBaTess, JOCKa ayJUTOpHasI.
3aHATUN

3 | Jlaboparop | YuecOnas o [lIxad BHITSKHOM, 2 1T He tpebyercs
HBIC ayiuTopus Ui e MaruutHast Memanka I13-6100, 4 mr
3aHATHA HIPOBENCHIA ¢ JIAB-TB-01/19 ¢ kpbliikoi BojsiHas

1nabopaTopHBIX 6ans-repmoctat +15°...100°C, TouH.

3ansaTuii (331

+-0,1°C, 191, nepemennBanmne



https://biblioclub.ru/index.php?page=book&id=459487
http://biblioclub.ru/
http://nti.urfu.ru/

umu 335 ayn).

paboueii KUAKOCTH, OXJIAXKTAFOIINN
KOHTYp, paboyee mpoCTpaHCTBO
295x370x150

e [lIkad cymmnpHBIN 1a00PaTOPHBIN
CHOJI 35.35./3

¢ Becol TeXHUYECKHE SJIEKTPOHHBIC
Ohaus SPU 2001 (mpenen
B3BemmBanua 2000 r, rieHa AeJIeHUS
0,1 1)

¢ Konbonarpesarens JIAB-KH-500-3, na
3 xoJ105I 1o 500 M

e XuMHU4ecKas 1mocysia

e Mepnas nocyaa

¢ 24 TabypeTKu
e J/Iocka ¢ IOJCBETKOM, CTOJ U CTYJ IS
MIPEno1aBaTelis
e Tabauel MeHeneena,
pacTBOPUMOCTHU
Koncynera | Yuebnas Mebenb ayTuTopHasi ¢ KOJUYECTBOM
1007031 ayUTopus i | pabovrX MECT B COOTBETCTBUU C
MIPOBEACHUS KOJIMYECTBOM CTY/CHTOB, pabouee mecto | He Tpebyercs
KOHCYJIbTAINI IpenojaBaTesis, J0CKa ayIMTOpHasl.
Texymmit | YueOHas MeGenb ayTuTopHas ¢ KOJIMYECTBOM
KOHTpPOJb, | ayAUTOPUS UIsI | pabOYUX MECT B COOTBETCTBHUHU C
MPOMEXYT | MPOBEICHUS KOJIMYECTBOM CTYJICHTOB, pabouee MecTo
OuHas TEKYILEro MpenoaaBaTelis, J0CKa ayIuTOpHasl. He tpebyercs
aTTecTaly | KOHTPOJS U
o MIPOMEXKYTOUYHO
W arTecTaiuuu
Camoctos | [Tomemenus ans | Mebenb ayTuTopHas C KOTUYECTBOM
TelbHasl | CAMOCTOSATEIbHO | padOYMX MECT B COOTBETCTBUU C
o OnepanroHHas
pabora | i paboThI KOJINYECTBOM CTYJICHTOB, pabouee MecTo cuctema Windows,
CTYJIEHTOB | oOydaroluxcsi | MpenojaBaTes, JocKa ayIuTOpHasl.

KomnbroTepHast TEXHUKa: IEpPCOHAIbHbIE
KOMIIBIOTEPHI, TIEpUQepuitHbIe
YCTPOMNCTBA, MOJKITIOUEHHS K CETH
HNHTepHeT, 10CTyn B 3JIEKTPOHHYIO
UH(POPMaIMOHHO-00pa30BaTEIbHYIO
cpeny HTU (punuana) YpdVY, kommiekt
JIMIIEH3MOHHOTO TPOrPaMMHOT0
obecreyeHusl.

O0(UCHBIN MaKeT
Microsoft Office.
HoroBop Ha
MpeI0CTaBIEHUE
MOCTOSTHHOTO
JIOCTYTIA K CETH
HNuTtepHer
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