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l.He.]'[I/I H 3aJa91 0CBOCHUSA TUCHUIIJINHBI

Ieab1o Kypca sBIISETCSA U3JI0KEHUE OCHOB KBAHTOBOM XMMHUHU — PA3/eiia TEOPETUYECKON XUMHUH, B
KOTOPOM CTPOEHHE W CBOWCTBA XWMMYECKUX COCIMHEHHH, HMX B3aUMOJCHUCTBUSA U IPEBpALICHUSA
pacCMaTpuBaIOTCS HAa OCHOBE IIPEJACTABICHWH KBAaHTOBOM MEXAaHMKM M JKCIEPUMEHTAIBHO
YCTaHOBJICHHBIX 3aKOHOMEPHOCTEH, B TOM YHCJIE OIHUCBHIBAEMBIX KIACCHYECKOW TEOPUEH XMMHYECKOTO
ctpoenus. OIHO K3 HamboJiee BaXKHBIX €€ HANPABICHUN — U3yYEHHUE JIEMEHTAPHBIX AKTOB XUMHUYECKHX
MIPEBPALICHUM, BBIJICISIEMBIX B IOCIEJHUE TOJbI OTIACIBHO KAK XUMHYECKas OuHaMuKa. KBaHTOBas
MEXaHUKa MCIOJIb3yeT MATEeMaTU4YECKUM amnmaparT ¥ METOJbl KBAaHTOBOM MEXaHHMKHU JUIsl ONHCAHUS W
pacdyera CBOMCTB XMMHUYECKMX COCIMHEHHH, HaYMHAs C aTOMOB M NPOCTEHIIMX MOJIEKY]I M KOHYas
TaKUMH BBICOKOMOJIEKYJISIPHBIMU COEAMHEHUSIMHM, KakK, O€NKH, U KOHJIEHCUPOBAHHBIMU CpElaMHU, B
KOTOPBIX YK€ HEBO3MOKHO pacCMaTpUBATh OT/IEIbHBIE HU3KOMOJIEKYJIIpHbIE (PparMeHThI.

B nocnennue necstuiietusi, ocobeHHO mociie BHeApeHuss DBM, KBaHTOBO-XUMUYECKUE PACUETHI
CTaJIi BaXHBIM 3JIEMEHTOM XMMHUYECKUX UCClieJoBaHUN. B cBsI3u ¢ 3TUM BO3HUKIA npoliemMa oOydeHus
XMUMHKOB JIMCHUIUIMHE «KBAaHTOBAas MeXaHUKa» B OO0bEMe, IMO3BOJIAIOIIMM HE TOJBKO IMPOU3BOIUTH
pacueTbl MOJIEKYJ]l IO 3aJaHHbIM CXeéMaM, HO U TBOPYECKM HCIOJIb30BaTh B CBOEH pabore
KOJIMYECTBEHHBIE U KAYECTBCHHBIE BBIBO/IbI KBAHTOBOM XUMUHU.

3agaya  IUCUUIUIMHBI — IO3HAKOMHUTb CTYICHTOB C OCHOBAMH KBAaHTOBOM MEXaHUKH H

KBAaHTOBOM XMMHH B TOM MHHHMAaJILHOM O6T>CMC, KOTOpBIﬁ COBCPUICHHO HCO6XOI[I/IM JJIs1 TIOHMMaHUsL

cospemennoii xumuu (IIC «Ilemaror (Hez[aromqecxaﬂ IEeSITEIIBHOCTH B C(bepe JOIIKOJIBHOIO,
HaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oomero oopa3oBaHus) (BOCIIUTATEb,

YUHTEIb)» YTBEPKACHHBIN TpukazoM Muntpyna Poccun ot 18 oktsa6ps 2013 r. N 544H).

2. Mecto nqucuurmunsl B crpykrype OIIOIT BO

Jucuunnuna «KBanroBas mexanuka» B ctpykrype OIIOII BO sBnsieTcss AMCUMIUIMHON B 4YacTH,
dbopMupyeMoil yduacTHUKaMH 00pa30BaTeIbHBIX OTHOILIIEHUH MpOorpaMMbl OakanaBpuaTa Mo HalpaBJICHUIO
04.03.01 Xumus.

Nzyuenne mucuurinabsl «KBaHTOBas MexaHuKa» Oa3wpyercs Ha CyMMeE 3HAHMMA, TMOTYyYEHHBIX
CTYyJIEHTaMH B XOJI€ OCBOCHHUS CIENYIOIIUX AUCHUIUIMH: «MaremaTtuka», «dusukay, «Heopranmueckas
XUMUS», K AHATUTHYECKas: XUMUD», «CTpOECHHE BEILIECTBAY.

JI71s1 OCBOGHMSI JTAHHOW TUCUUILTUHBI, CTYACHTHI JOJIKHBI BIAJIETh CAEAYIOIIUMH 3HAHUSMHU: YMETh
BIIAJIETh MaTeMaTHYeCKUM amnmapatoM audQepeHlnaIbHor0 W HHTETPAaTbHOTO BBIYHUCICHHUS U

TCOPCTUYCCKHUX OCHOB KypcCa (I)I/I3I/IKI/I, pa3aciioB CTPOCHUEC aTOMaA, OIITUKU U KBAHTOBOM MEXaHUKH.



Jucuunnmnza «KBaHTOBas MEXaHUKa» SIBISIETCSA MPEAUIECTBYIOIIEH JUISl TaKUX JUCLMUIUIMH Kak:
«Kommongnas xumus», «BMCy», «®Pu3uueckue METOIBI HCCACAOBAHUSL», «DH3MUECKAsT XUMHD»,
«XHUMHYECKAS TEXHOJIOTHUS.

JvcuunirHa No3BOJIUT PACIIMPUT TEOPETUUECKYIO MOATOTOBKY 6OaKalaBpa, MOJAYYUTh
TeopeTU4YeCKUe 3HaHUSA MPU ONMHUCAHUU 3JIEKTPOHHOT'O CTPOEHUsI MOJIEKYJISIPHBIX CUCTEMU
peaKkLMOHHOW CTOCOOHOCTH MOJIEKY.L.

W3yvyeHrne NaHHOW AMCUMILIMHBI HAMPABICHO HA OCBOCHHE OOOOIICHHBIX TPYIAOBBIX
byHKIMI
[1IC «Ilenaror (menaroruyeckas I€ATEIbHOCTb B Cpepe NOIMIKOJIbHOI0, HAYaJIbHOIO
00111eT0, OCHOBHOT'O OOIIIETO, CpeHEer0 00IIero o0pa3oBaHus) (BOCIUTATENb, YUUTEIh)»
yTBEpKJIEHHbIN mpukazoM Muntpyaa Poccum ot 18 oxtsa6pst 2013 r. N 5441 OTO -
[legaroruueckasi A€SITENIbHOCTh MO MPOEKTHUPOBAHUIO M peaju3aluud 00pa3oBaTeIbHOTO
nporecca B 00pa3oBaTeIbHBIX OPraHU3alMsIX JOMIKOJBHOIO, HayalbHOro OOIIEro,
OCHOBHOT'O OOI1IET0, CPEAHEro 001Iero o0pa3oBaHus

3.TpeGoBanusi k pe3yjibTaTaM OCBOCHUS TUCIHUNIMHBI (MOXYJIS)

B coBokymHocTH ¢ gpyrumu gucnumiinHamu  npodmns  «Heopranwueckas XUMHSL M XMUMHS
KOOPJIMHAIIMOHHBIX COEIUHEeHMI» aucuuiianHa «KBaHTOBas MexaHUKa»HampapiieHa Ha (opMHpOBaHHE
cnenyromux komnereHuui B cootBerctBuM ¢ @I'OC BO u OIIOII BO no HampaBiaeHWIO MOATOTOBKHU
04.03.01-Xumus (ypoBeHb OakagaBpuaTa)

3.1. Daementnl ob0menpopeccuonanbubix (OIIK) wu  npodeccnonaabupix (IIK)
KoOMIeTeHI M, GopMHUpPyeMbIX JTAHHON JUCHMILIHHOM

IIK-3. Cnoco0eH mnpoeKTUpOBaTh U OCYIIECTBISATh HANPABICHHBIM CHHTE3 HEOPraHMYEeCKHUX
COEJIMHEHUH C MOJIE3HBIMU CBOWCTBAMH MOJI PYKOBOJCTBOM CHelHaNucTa 0oJiee BBICOKOH KBaIH(PUKAIIUU
B pesynbraTe nzyyenus aucuuiuinHbel « KBaHTOBasi MEXaHUKa» CTYIEHT JIOJKEH:
-3HATbOCHOBHbIE NMPHOIMKEHNS KBAHTOBOM XMMHHU W MIPUHIIUITEI METOJIOB, UCIIONIB3YEMbIX IIPU pacdeTax
AJIEKTPOHHOM CTPYKTYPBI, CTPOCHUS M PEAKIIMOHHOM CIIOCOOHOCTH XMMUYECKUX COCTMHEHUH;

- YMETBbUCII0JIb30BaTh TEOPETHUYECKHEe MOoJeJIN AJid 0060CHOBaHHUS CTpOEHHUA H peaKL[I/IOHHOI\/II
CIIOCOOHOCTH BelecCTB paSHH‘{HOﬁ INpUpOoALbI, IJIAaHUPOBAHHUA CHHTETHYE€CKHX pa60T

- BJIaJA€TbHaBblKaMH NIPHUMEHEHHUA TEOPETUIECKHUX OCHOB TPAANIIMOHHBIX U HOBBIX Pa3/ieJioB XUMHUH
IIpHU pelieHnHn y‘-I66HbIX W HAY4YHBbIX 3a/a4 XUMHUYECKOU HaIllpaBJIEHHOCTH

(IIC «Ilenaror (memgarorudeckas AesATEILHOCTD B chepe JOMKOIBHOT0, HA9aJIbHOTO
00111ero, 0CHOBHOT'O 001IIET0, CPEAHETO 00IIeTo 00pa3oBaHus) (BOCITUTATENb, YAUTEIh)»
yYTBEPKICHHBIN npukazoM Muntpyna Poccuu ot 18 oktsa6ps 2013 r. N 544u TO - A/01.6
Oo6menenarornueckas Gynkmus, A/02.6 BocriurtarenbHas nesreabHOCTh, A/03.6
PazpuBaromas aesrenbHocTh, B/03.6 Ilegarorudeckas n1esiTeIbHOCTD MO peaTn3aiuu
MpOTrpamMM OCHOBHOTO M CPEAHEro o0IIero oopa3oBaHus )



Tabmuma 1. Conepkanue TUCHUIUTMHBI(MOaYs1) «KBaHTOBass MEXaHHUKa

4. Coneprxxanue u CTPYKTYpa AUCHUILIMHBI(MOXYJIA)

Ne | HaumenoBanmue Kon dopma
paszjena Coaep:xkanue pasgesa KOHTPOJIM | TeKyller
pyemoi 0
KOMIIETeH | KOHTPOJ
1010 b
1. | Ilpeamer N3ny4yenune abCOoIOTHO yepHoro | [1K-3 Tectupos
KBAHTOBOM . a-aue (1),
Tena,bopoBckas Mozens aroma, BHemHui
MeXaHUuKH U KOJUIOKBH
KBaHTOBOW XxumMuu. | porodddexr,I'nnoresa JIyn ne ym (K),
OcHoBHBIE 3TaNbI N . OEKHBI
Bbpoiins,OnepaTtopsl. CgoiicTBa by
pPa3BUTHA i
KBAHTOBO# TE€OPHHU. | OIEPATOPOB. CamocornpsKkeHHbIe KOHTPOJIb
MaremaTu4ecKuii (PK).
.. | onepatopbl, COOCTBEHHBIE 3HaYCHUSI.
annapaTt KBaHTOBOM
MEXaHHMKH. Co6ctBennsle  (ynkiuu. Teopemsl o0
COOCTBEHHBIX 3HAUEHUSX U COOCTBEHHBIX
¢byHkusax,MaTpuyHoe  TNpejicTaBlIeHUE
OIIEpaTOpOB
2. | OcHOBHbBIE OcHOBHBIE 3aKOHBI kBaHTOBOM | ITK-3 Tectupon
anue (T),
NOCTYJIATHI MeXaHUKH,OnepaTopel  KOOpIUHAT U
KOJUIOKBU
KBAHTOBOM uMItyJibca,Oneparopsl MOMEHTA ym (K),
pyOEKHBI
MEXaHHKH. UMITyJIbCa i
Oneparopsbl Oneparop  MOMEHTa  uUMIylIbCa B KOHTPOJIb
. (PK)..
dpuznyecknx cepuueckoi CUCTEME
BeJIUYUH KoopauHar,Oneparop KUHETUYECKOU
sHepruu,OnepaTop KMHETUYECKON
SHepruu B cepuyeckoi  cucreme
KOOpJAUHAT
Omneparop HIOJIHOM
SHEPruu, DKCIIEPUMEHTAIILHBIE
JIOKa3aTeNIbCTBA CYIIECTBOBAHUE CIIMHA
anekTpoHa. OnepaTopsl CIMHA
3. | BoJaronus [Ipyanun npuunHHOCTM B KBaHTOBOM | ITK-3 Tectupos
COCTOSIHUH U a-aue (T),
MEXaHHUKE, YpaBHEHUE
YPABHEHHE KOJUIOKBH




HIpeaunrepa. [peaunrepa,CranimoHapHoe ypaBHEHUE ym (K),
YpaBHeHue OCIKHBI
p [lIpenunrepa 13-‘7
HeNpepbIBHOCTH i
YpaBHEHME HENIPEPHIBHOCTU KOHTPOJIb
(PK).
TouHo pemaembie CBo0OojiHas yacTua, [1K-3 Tectuposn
3aJa44 KBaHTOBOM . a-aue (1),
Yacrtuiia B NOTEHIUAIBHOM sIME
MeXaHUuKH KOJUIOKBU
[oTenumansHbIN Oapbep, ym (K),
. pyOexKHBI
["apMoHMUecKU OCHMILIATOP i
Yacrtuiia B 1oJie HOTEHIHAIBHBIX CUII, KOHTPOJIb
(PK).
Yacruiia B KyJJOHOBCKOM TTOJIE Spa,
Crnektp ¥ BOJHOBBIE (YHKIUM aroma
BOJIOpOJIa
IIpudaukeHHbIE Teopuss Bo3Mymenuss npu orcyrcreuu | [1K-3 Tectupos
a-aue (1),
MeTOAbl  pelleHHs | BEIPOXKICHUS,
KOJUIOKBH
KBaHTOBO- Teopuss BO3MYIIEHUS TpU  HAIAYUHU ym (K),
PyOEKHBI
MeXaHN4YeCKHX BBIPOXKICHHUS, i
3aaa4 BapuaunroHHbIl TPpUHIMII, KOHTPOJIb
. (PK).
Bapuanuonssliii npuniun Putia
Pacmensienune Pacmiennenue sHeprernueckux yposHen | [1K-3 Tectupon
JHEPreTU4eCKuX a-nue (T
preti aToMa B 3JIEKTpUYECKOM Tmoje. Dddekr (D),
YPOBHeli aToMa B KOJUIOKBH
NMOCTOSTHHOM [Hrapka, ym (K),
3JIEKTPUYECKOM H . pyOeKHBI
Paciienyienne sHepreTHYeckux ypoBHEH o
MATHUTHBIX MOJISIX i
aToMa B TOCTOSIHHOM MAarHUTHOM TIOJ€. KOHTPOJIb
PK)..
Dddexrt 3eemana (PK)
Cucrema BoiHoBas GbyHKIUSA cucremsl | [IK-3 Tectupos
TOKIeCTBEHHBIX a-aue (T),
TOX/AECTBEHHBIX dYacTull. {DepMHUOHBI U
4acTHI. Y paBHeHHE KOJUJIOKBU
I peauHrepa ais 0a30HBlI, yMm (K),
aTOMOB M MOJIEKY.I. . PYOEKHBI
AHTHCHUMMETpU3ALUSA BOJIHOBOM o
Pasznenenne u
3JIECKTPOHHOIO M ¢GbyHKIHN, KOHTPOJIb
SIICPHOTO ABHKECHUS N N (PK).
JleTepMUHAHTHBII BU/]I BOJIHOBOM
GbyHKIMH.

Herepmunant Cnelitepa




Tabmuma 2. O6mast Tpya10eMKOCTh JUCHUIUIMHBI COCTaBiIsieT 3 3adeTHbie eauHuilbl (108
4acoB)

Buna pa6orsl TpynoeMkocTh 4acoB/
3a4€THBIX eJIUHHUIL
6 cemecTp
OO611ast Tpy10€MKOCTh (B yacax) 108
Konmaxkmmnas paboma (6 uacax) 56
Jlexuu (JI) 28
[Ipaxtueckue 3anstus (113) 28
Camocmosmenvhnas paboma (6 uacax) 25 Tabmiua 3.
JlekunoHHbIE

CamocTosiTeTbHOE H3yUeHUE Pa3/IeIIOB 25 RAHSTHS
KonTpomasnas padora (K) 27
[longrotoBka ¥ NOpPOXOXKACHUE  MPOMEXKYTOUHOU 27
aTTecTaluu
Bua npomeskyTo4HOI aTTecTanuu JK3aMeH

Ne

Tema
n/n

1. |IIpenMer KBaHTOBOM MEXaHUKH U KBAaHTOBOM XUMUHU. OCHOBHBIE ATAIlbl Pa3BUTHS
KBAHTOBOU Teopuu. MaTeMaTH4eCKUil anmnapaT KBAaHTOBOM MEXaHUKH.

2. |OcHOBHBIE MTOCTYJIAThl KBAHTOBOM MexaHUkH. Onepatopsl (PU3HMUECKUX BETUYHH.

DBodroius coctosiHUM U ypaBHeHue [lpenunrepa. YpaBHeHne HENPEPHIBHOCTH.

4, Touno peuiacMbIC 3aaa4r KBAHTOBOM MEXaHUKH.

5. HpI/I6J'II/I)KeHHbIe MCTOJbI PCIICHUA KBAHTOBO-MCXAHUYCCKUX 3a1a4

6. Pacmiemnnenue SHEPTCTUYICCKUX ypOBHCfI aTOMa B ITOCTOAHHOM JJICKTPUYCCKOM U
MAariMTHBIX ITOJIAX.

Tabnuna 4. [IpakTruueckne 3aHATHS

Ne Tema
n/

1 MareMaTH4eCKu arrapar KBAaHTOBOM MexaHHKH.OCHOBHBIC TIIOCTYJIAThI




KBAHTOBOIl MEXaHUKHU.

2 Omneparopsl GU3NYECKUX BEITUYHH.

3 Ypasuenue lllpenunrepa. YpaBHeHHE HENPEPBIBHOCTH

4 TouHo pemraemble 33714l KBAHTOBOW MeXaHUKH. B0o10po10moa06HbIH aToM.

5 Teopus Bo3mymieHuit 1 BapuannoHHelid Metod. Db dexT ltapka u
3eliMaHa.

6 CIvH 3JIeMEHTapHbIX YaCTHIL U CBA3aHHBIE C HUM MarHMTHbIE MOMEHTBI.




Tabnuua 5. CaMOCTOATENBbHOE U3YUYEHHE PA3]IEI0B TUCLHUILIIUHBI

Bonpocel, BEIHOCUMBIE Ha CAMOCTOSITEIbHOE U3yUCHHE
1. | OpOuTanu-BoaHOBBIC (HYHKIIUU

5. OneHoYHbIC MATEPHAJIBI AJIA TEKYLIEro U py0e:KHOT0 KOHTPOJISI
yCIeBaeMoCTH
U NIPOMEKYTOYHOM aTTeCTAlUuM

KoHeuHnbIMU pe3ynbTaTaMH OCBOCHHS IMPOTPaMMbl JTUCIHIUTHHBI SBISIFOTCS C(HOPMUPOBAHHBIC
KOTHUTHUBHBIE  JECKPHUITOPHI  «3HATh», «YMETb», «BIAJETb», pACIHCAHHBIE 1O OTICIHEHBIM
KomMneTeHusIM. DopMupoBaHHE ITUX JECKPUIITOPOB MPOUCXOIUT B TEUCHHUE BCETO CEMECTpa IO ATanam
B paMKax pa3jIM4HOTO BUJA 3aHATUH U CAMOCTOSITENbHOM pabOTHI.

B xone wu3ydyeHus NUCHUIUIMHBI TPEAYCMATPUBAKOTCA MEKYUWiUil, pPYOeHCHblll KOHMPOIb U
npoOMeNHCYmouUHas ammecmayus.

5.1.0ueHo4YHbIe MaTePUAJIbI A TEKYLIEro KOHTPOJIS./[eno mekywezo KoHmpons —

OIIEHKA PE3yJbTAaTOB pabOTHl B CEMECTPE M 0OECIICUCHHE CBOECBPEMEHHOW OOpaTHOM CBSI3H, IS

KOppeKIMH OOydeHHus, aKTUBU3ALMHU CaMOCTOSTENbHOMPaboThl oOyuaromerocs. OObEKTOM

TEKYIIETO KOHTPOJsS  SABISIOTCA  KOHKPETU3MPOBAHHBIEPE3YIbTaThl 00yueHus (ydeOHbIe

JOCTHKEHHS) 10 TUCHUIUINHE

Texywjuii konmpons yCreBaeMOCTH oOecreurBaeT OIICHHBAHHE XOJa OCBOCHMS TUCIUILIMHBI
«KBanTOBass MexaHMKa» M BKJIIOYAET: OTBEThl HAa TEOPETHUYECKHEBOIIPOCHI HAa NMPAKTUYECKOM 3aHSITUU,
pellleHre MPaKTUYEeCKUX 3ajad U BHINIOJHEHHWE 33/laHuil Ha MPAKTHUYECKOM 3aHSATUH, CaMOCTOSITEIbHOE
BBITIOJTHEHUCHHANBU Ty TbHBIX TOMAITHUX 3aJaHui (HapuMep, PEeIIeHne 3a/1a4d) C OTYETOM (3aIIUTON) B
ycTaHOBIIEHHBIH cpok. OIlleHKa KayecTBa IMOJATOTOBKM HAa OCHOBAaHWHU BBITIOJHEHHBIX 3aJaHUN
BeJleTCsANpenoaaBareeM (¢ 0OCYKIEHHEM pe3ylbTaToB), Oajulbl HAYUCIAIOTCS B 3aBUCUMOCTH OT
CJIOHOCTH 3aJaHHUS.

5.1.1. Bonpocsl o TeMaM JucHMILIMHBI « KBAaHTOBasi MeXaHMKa»
KOHTpoJiupyembie komnetenuuu IK-3.

Tema 1. TlpenmMeTr KBAHTOBOM MEXaHUKH M KBAHTOBO XuMMU. OCHOBHBbIE ITANbI PAa3BUTHA
KBAHTOBO#M Teopuu. MaTeMaTHYeCKUI aNNapaT KBAHTOBOM MEXaHUKH.
1. M3nydeHnue abCONIOTHO YEPHOTO Tea

2. boposckas Mojenb aToma

3. Buemmnuii porosdpdexr

4. T'mnotesa Jlyn ne bpoiins

5. Omnepatopsl. CBolicTBa onepaTopoB. CaMOCOIpsKEHHBIE ONEPaTOPhI

6. CoOctBeHHble 3HaueHHs. CoOcTBeHHbIE (QYHKIMH. Teopembl O COOCTBEHHBIX 3HAUEHUSIX U
COOCTBEHHBIX (PYHKIHSIX

7. MarpuuHoe npecTaBlIeHHe OIepaTopoB

Tema 2. OcHOBHBIC IOCTYJIAaThl KBAHTOBOM MexaHUKHU. Oneparopsl pu3nyecKnx BeJHIUH



OCHOBHBIE 3aKOHEI KBAHTOBOU MEXaHUKHU

Oneparopbl KOOPAMHAT U UMITYJIbCA

Oneparopbl MOMEHTa UMITYJIbCA

OmnepaTtop MOMEHTa UMITYJIbCca B CHEPUIECKON CHCTEME KOOPAUHAT
OrnepaTop KUHETHYECKOM SHEPT U

Oneparop KHHETUYECKOW SHEPTUU B CPEPUICCKOM CUCTEME KOOPIUHAT

OmnepaTop MOJIHON PHEPTHUU.

® N kWD =

DKclepuMeHTaNIbHbIE 10Ka3aTeIbCTBA CYILIECTBOBAHUE CIIMHA 3JIeKTpoHa. OnepaTopsl CliMHA
Tema 3. DBosronus cocrosinnii u ypapHenue llIpenunrepa. YpaBHeHue HenpepbIBHOCTH
1. IIpmHOMII NPUYMHHOCTH B KBAHTOBOM MEXaHMKE, ypaBHeHue llIpennHrepa
2. Craunonapnoe ypaBHenue lllpenunrepa
3. VYpaBHEHHE HENPEPBHIBHOCTH

Tema 4. TouyHo pemraeMble 32124 KBAHTOBOM MEeXaHUKU
1. CBoOonHas yacTuua

Yacrtuia B MOTEHIHAIBHOU siMe

[TorenumansHbI 6apbep

["apMoHnyeckuii OCUUIIATOP

YacTtuua B 1oJjie MOTEHIUATbHBIX CUJ

YacTuia B KyJIOHOBCKOM TIOJIE SiApa

A U R

CriekTp 1 BOJIHOBBIE (PYHKITUH aTOMa BOJIOPO/Ia
Tema 5. [IpuO/nxeHHbIE METOIbI PelIeHUS] KBAHTOBO-MEeXaHHMYECKHUX 3a/1a4
1. Teopus BO3MYIIEHUS TP OTCYTCTBUM BBIPOKICHHUS
2. Teopus BO3MYILIEHUS IPU HATUYUH BBIPOKICHUS
3. BapuanuvoHHBIN TPUHIHUIT
4. BapuanuoHHbli npuHIMN Putiia
Tema 6. Pacumernuienne 3HepreTH4ecKMX YPOBHeil aToMa B IOCTOSSHHOM 3JIEKTPHMYECKOM M
MATHUTHBIX IOJISIX
1. Pacmennenue sHepreTH4eckux ypoBHEl aroma B aekTpudeckom nomue. Dddext Hltapka
2. Pacmienyienne SHEPreTUYECKUX YPOBHEH aromMa B TMOCTOSTHHOM MarHUTHOM monie. Oddekt

3eemana.

Kpumepuu popmuposanus oyenok (oyenusanus) ycmmozo onpoca

YCTHBIA OMpOC SIBISIETCS OJHUM M3 OCHOBHBIX CHOCOOOB y4€Ta 3HAHWNA OOYyYaromerocs o
muciuminHe «KBaHTOBasi MexaHukay. Pa3BEpHYTHIE OTBET CTyIEHTa IOJKEH MPEICTaBIATH COOOM
CBSI3HOE, JIOTMUECKH TMOCIE0BaTeIbHOE COOOIIEHHEHa 3aJaHHYI0 TeMy, MOKa3blBaTh €ro yMEHUe
MIPUMEHSATDH OINPEIETICHUS.




B pezynomame ycmnozo onpoca 3nanus, 00y4aouiecoca 04eHUaOmcsa no ciedyloueil wKane:

_om500___6 Oant, CTaBUTCSI, €CITH 00YJAFOIIUIACS

1) moJHO M3NMaraeT U3y4yeHHbIH MaTepua, Ta€T MPaBUIbLHOE ONPEICIICHHOE KBAHTOBO-
XUMHUYCCKUX IOHSATHIH;

2) oOHapyXuBaeT MOHMMaHUE MaTepralia, MOXXeT 000CHOBATh CBOU CYXJICHUS, TPUMCHHUTD
3HAHMSI Ha IPAKTUKE,IPUBECTU HEOOXOAUMBIE IPUMEPBI HE TOJIBKO MO YUEOHHUKY, HO U
CaMOCTOSITEJIbHO COCTaBJICHHBIE;

3) umznaraer mMaTepual MOCJIE€0BATEIbHO U IPABUIIBHO ¢ TOYKU 3pEHUSI HOPM HAYy4YHOTO U
JUTEPATYPHOTO SI3bIKA.

__om3004__ 6anna, craBuTCs, €Cau 00ydaroluiics 1a€T OTBET, YAOBIETBOPSAIOIINN TEM ke
TpeOOBaHUAM, YTO U I Oayuta «1»,Ho gomyckaeT 1-2 ommOKu, KOTOPhIE caM e HCIpaBisieT, U 1-2
HeZou€Ta B COJiepKaTeIbHOM YaCTUKBAHTOBO — XUMUYECKOW HAIIPaBJIEHHOCTH,IOCIIE0BATEILHOCTH U
SI3BIKOBOMO(OPMIICHUH HU3J1araeMoro.

Om 1002 Oanna, cTaBUTCS, €ciii 00OyJaroUicI00Hapy)KMBAeT 3HAaHNE U TOHUMAaHNe
OCHOBHBIX II0JIOKEHUHN JAHHOW TEMBI,HO:

1) wu3naraer Marepuall HEMOJHO U JOMYCKAE€T HETOUHOCTH B ONPEIEIEHUH TIOHATHUI;

2) He yMeeT JOCTaTOYHO IIIyOOKO M JJOKa3aTeIbHO 000CHOBATH CBOM CYKJEHMS U MIPUBECTU

CBOHM TIPUMEDHI;

3) wu3maraeT MarepHa HemocCaeI0BaTENbHO U JIOMMYCKAeT OUIMOKH U B SI3bIKOBOM O(OPMIIEHUN
M3JIaraeMoro.

0 6annoe,ctaButcs, eciau oOydaromuiics 0OHapyKUBaeT He3HaHHe OOJIbLIEH YacTH
COOTBETCTBYIOIIETO pa3jeslan3ydaeMoro MaTepuaia, JOIycKaeT OUIMOKH B (OPMYITHMPOBKAXKBAHTOBO —
XUMHUYECKOW HAMPABIECHHOCTH.

bambt «5-6  »,« 3-4  » « 1-2 » MOTYT CTaBUTHCS HE TOJBKO 32 €JUHOBPEMEHHBIIN
OTBET, HO U 32 PacCPeAOTOUYCHHBII BOBPEMEHH, T.€. 32 CYMMY OTBETOB, JJaHHBIX CTYJIEHTOM Ha
MPOTSHKEHUU 3aHITUS

5.1.2.0CcHOBHBIE€ MATEPHUAJIbI JISI CAMOCTOATEJILHOM PA00THI 00yUaI0IIerocs

(TunoBble 3aa4u)(KOHTPOMpYyeMble komneTennuu ITK-3)
[lepedyeHb TUMOBBIX 3aaa4 JJISI CAMOCTOSITEIBHOM PabOThl CHOPMHUPOBAH B COOTBETCTBUH C

TEMAaTUKOH MPAaKTUYECKUX 3aHITHIA 1O TUCIUIUIMHE «KBaHTOBas MEXaHUKAY.

3aoauu

Tema «OpOuTaIM — BOJTHOBBIE PYHKIMH»

1. Tloyemy nosBWIACh KBAHTOBAsI MEXaHUKA?

2. Kak omnuMchIBaloT BOJIHOBBIE CBOMCTBA 3JIEKTPOMArHUTHBIX BOJH WJIM TPOCTO BOJIH TIO
KJIACCUYECKOI MEeXaHHKe?

3. Kakue ecTb KOHKDPETHBIC OJKCIEPUMEHTAIbHBIC JaHHBIC, KOTOpPbIE HE OOBICHIIOTCS

KJ1aCCHYECKOM MEXaHMKOM ?

Kakoit cMbICIT A7151 9JIEKTPOHOB UMEET BOJTHOBAsH ()YHKIIMS COTJIACHO IKCIIEPUMEHTY?

MO>KHO JI TOBOPHUTB O TPACKTOPUH ABMKCHHUS JICKTPOHOB?

B xBaHTOBOI MEXaHUKE TOBOPSAT MPO ONEPATOPHI, KaK UX MOHUMATh?

NSk

MoXHO 1M HaWTH TO CBONCTBaM OIEPAaTOPOB [BE (PU3NYECKUE BEIUYHUHBI, KOTOpHIE
OJIHOBPEMEHHO TOYHO MU3MepsieTcs?

8. Kak youparor Bpems B ypaBHenue Lllpeaunrepa u npeBpaiiars ee B cTalluoHapHoe?

9. VYpasuenue lllpenunrepa cnpaBeuBoO JUIsl TIOOBIX 3JEKTPOHOB B JIIOO0M aTome?

10. Kakue ObIBatOT aTOMHBIE OPOUTAIIM U B YEM OHU pa3inyaroTcs?

11. HackoabKO B MPOCTPAHCTBE PACTSHYTHI aTOMBI OpOUTAIH ?

12. Kakoii yrioBoif MOMEHT 2JIEKTPOHA aTOMa BOJOPOJA CBS3aH C KBAHTOBBIMH uKciaaMu | um?
13. Yto Takoe CiuH 37IeKTpoHa?

14. Kak o003HayaroT TepMm aroma?



Kpumepuu ¢ghopmuposanusa oyenok no 3a0anuam 01sa camocmoamenbHou padomsl cmyoeHma
(munoevle 3a0auu):

«omauunoy (_4 OamnoB) - oOydaromnuiicss ToKa3al rTyO0OKHe 3HaHHs MaTepralia Mo MOCTaBICHHBIM
BOIIPOCAM, TPAMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPUPOBAI U JIe-TalIn3upoBai HH(GOpPMALUIo, n3beras
MIPOCTOTO MOBTOPEHUS MHPOPMAIMU U3 TEKCTa, WHGOpPMAIUS TMPEA-CTaBlicHa B TepepadOTaHHOM BUJIC.
CB00OHO HCITOJTB3YET HEOOX0AUMBIC (DOPMYITBI TIPH PEIICHUU 33134,

«xopowoy (3 Oamr) - oOy4aromIMiics TBEPAO 3HAET MaTepHall, TPaMOTHO €ro u3jaraetr, He
JIOITyCKAeT CYIIECTBEHHBIX HETOYHOCTEH B TIPOIIECCE PEIICHUS 33,134,

«yoosnemeopumenvHoy (2 0Oamna) - oOy-4arOUIMIiCs UMEET 3HAHWS OCHOBHOTO MaTepuasa o
MOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €r0 JETAICH, JOMYCKAeT OTACIbHBIC HETOYHOCTH IPU PEIICHUN
3ajay;

«Heyoosnemeopumenvhoy (MeHee 1 OaysioB) — 0OydarOIIUNUCA JOMYCKAET TPyObIe OITMOKU B
OTBETE Ha TIOCTABJICHHBIC BOIPOCHI U TPH PEIICHHUH 33149

5.2. OueHo4YHbIe MATEPHAJIBI JJIA PYOEKHOr0 KOHTPOJISL. Pybeschbviti KOHMPOTb
OCYIIECTBIIICTCS MO 0OO0Jiee WM MEHEe CaMOCTOSTEIbHBIM pa3lienaM — y4eOHBIM MOIYJISIM Kypca H
MIPOBOJMTCS TI0O OKOHYAHWU M3YYEHHUs MaTepuaja MOJIYJs B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOexHbIi
KOHTPOJIb TIPOBOJAMTCS C IIETIHIO ONPEIeNICHHs KaueCTBa YCBOSHHS MaTepraia y4eOHOTO MOIYJIS B IIEJIOM.
B Tedenne cemecTpa MpOBOUTCS MPU MAKUX KOHMPOIbHBIX MEPONPUAMUA RO 2PAPUKY .

B xauectBe ¢dopm pyOEKHOTO KOHTPOJS MOKHO HCIOJB30BAaThTECTUPOBaHUE (TMCBMEHHOE WU
KOMIBIOTEPHOE), TIPOBEJICHNE KOJIJIOKBUYMa WM KOHTPOJIBHBIX paboT. BeimonHsemple paboThl JOHKHBI
XpaHHUTHCSI Ha Kadeape TedeHHH y4eOHOTro rojia W MO TPeOOBAHUIO TMPENOCTABISTHCS B YIIPaBJICHHE
KOHTpOJIsI KadecTBa. Ha pyOekHbIE KOHTPOJBHBIE MEPONPHUATHS pPEKOMEHIYETCS BBIHOCHUTH BECh
MPOrpaMMHBIN MaTepua (Bce pa3/iesbl) Mo AUCIUILIAHE.

5.2.1. OuneHo4YHbIe MATEPHUAJIBI JISI KOHTPOJIbHOW PA0OTHIKOHTPOJIUPYEMbIe
komnereHnuu IK-3)

Tunoevie Bapuanmut KOHmMpoIbHBIX pabom:

Bapuanm 1.

3aoanue 1.

1. W3nydyenue abCOTIOTHO YEPHOTO Teja

2. CoOctBeHHbIe 3HaueHUs U cobcTBeHHbIe PpyHKIIMK. Teopema 3
3. Omneparop MOMEHTa UMITYJIbCa

4. Jlokaxwure, yTo oneparop d/dx HE caMOCONPSHKEHHBIN

3aoanue 2.

Oneparop 1oJIHOM dHEprun

Pasnuunble npencraBiieHus onepaTopoB. MaTouHOE IpeIcTaBlIeHUEe oneparopa
I'mnoresa JIyn ne bpoiins

ANwhN~N

Jlokaxwute, uto oneparop i*d/dx camoconpsbKeHHBIN
3aoanue 3.

CoOcTBeHHbIE 3HAUCHHSI U COOCTBEHHBIE (DYHKIMH OIepaTopa
OmnepaTtop KMHETHYECKOM SHEprUn

CraTtuctuyeckoe TOJIKOBaHHE BOJIH Jie bpoitns

b=

SIBnsercs ma oneparop d*/dx* camoconpskeHHbIM?
3aoanue 4.



b S

BonnoBasa mexanuka lIpeaunrepa

OcHOBHBIE 3aKOHBI KBAHTOBOW MEXaHUKHU

CoOcTBeHHBIE 3HAUCHHSI U COOCTBEHHBIE (DYHKIMH onepaTopa. Teopema 4

Jokaxute, uro d*f/dx’=- k*f ynosnerBopser Qynkumam f=coskx, a Taxke IMHEHHas

xkoMOuMHanug Buaa f=c;sinkx+cacoskx

3aoanue 5.

1. Omeparop MOMEHTa UMITYJIbCA B CHEPUIECKON CHCTEME KOOPAUHAT

2. Omeparop NOJHOM SHEPTUU

3. CoOcTBeHHBIE 3HAYCHHS U COOCTBEHHBIE QYHKIMH onepaTopa. Teopema 2

4. Haiinure mMaTpuily €TMHUYHOTO oriepaTopa

3aoanue 6.

1. Omnepatop uMIryibca

2. CoOcTBeHHBIEC 3HAUYCHUS U COOCTBEHHBIE QYHKIIMHU omnieparopa. Teopema 2
3. CamoconpsiKeHHbIE OIIEpaTOPhbI

4. 3anummute ycnoBus HHGOPMUPOBAHHOCTH PyHKIMHU f(X)

3aoanue?’.

1. Yactuna B moJjie NOTEHIIMAIBHEIX CHJI

2. CoOcTBeHHBIC 3HAUYCHHS M COOCTBEHHbIE (DYHKITMHU omepaTopa. Teopema 1
3. T'apMoOHUYECKU OCHMILIATOP

4. 3anummuTe ycJIOBUS KOMMYTHPOBAHHUS IBYX OMEPATOPOB

3aoanues.

1. YacTtuua B KyJIOHOBCKOM TOJIE siApA

2. VYpaBuenue llpenunrepa ass CTAlMOHAPHOTO COCTOSTHUS

3. AnmabatuyecKuil HHBApUAHT B KJIACCHYECKOW U KBAHTOBOM MEXaHUKE

4. Yto nmoHUMAaeETCs MO/ TEPMHUHOM «BBIPOKIEHHBIE COOCTBEHHbIE (PYHKIIUN?
3aoanue9.

1. TIpssMOyroJibHBIN MOTEHIMAIBHBIN Oapbep

2. OnepaTop MOMEHTA UMITYJIbCA

3. Cyrb runoressl [nanka

4. B yem 3aKir04aeTcsi CBOMCTBO JTMHEHHOCTH U CAMOCOIPSKEHHOCTH OTepaToOpoB?

3aoanuel.

1.

2.
3.
4

YacTuna B NOTCHIUAIBHOU M€

BeposTHOCTE MECTOHAXO0KIEHHUSI MUKPOYACTHUIIbI

Marpuiisl ¥ CBOMCTBA MaTPULL

Kakoit nomxna ObITh BonHOBas ¢yHkuus P, 4roObl HekoTopas (uznyeckas
xapakTepuctuka L He naBana pazbpoca 3HaueHU?

Kpumepuu ghopmuposanua oyenox no KonmponsHvim moukam (KOHmMPOibHble PAdOMbL; KOIIOKEUYM)
(__7 GamnoB) - craBUTCS 3a paboTy, BBINOJIHEHHYIO IOJHOCTBIO 0€3 OIIMOOK M HEIOYETOB;
oOydaromuiics JeMOHCTPHpPYET 3HAHHE TEOPETHYECKOr0 W MNPAKTHMYECKOro MaTepuaia Io TeMme



MpakTU4IecKoil padoTsl, pemero 100% 3amay;

(or5 10 6 GamioB)— CTaBUTCS 32 PaOOTY, BHIMOJHEHHYIO TIOJHOCTBIO, HO MPH HAJTMYUH B HEW HE
Oonee omHOW HErpyooil ommOKM M OJHOTO Henoyera, He Oojee Tpex HemoderoB. OOyuarommuiics
JEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO M TMPAKTHYECKOTO0 MaTepHaia Mo TeME MPAKTUUECKOH paboTsl,
JIOITyCKasi He3HAYUTENIbHbIE HETOYHOCTH MPH pElIeHUH 3a/1a4, pemieHo 70% 3anauy;

(or3 m04  Oawia) — craBuTCs 3a pabOTy, eci OakajaBp MPaBUJIBHO BBITIOJHUI HE MeHee 2/3
BCEH pabOTHI MM JIOMTYCTHIT He O0Jiee OHOM rpy0oid OIMOKH U ABYX HEIOYETOB, HE 0oJiee 0THOW TpyOoii U
OomHOW HerpyOoit ommOku, He Ooyiee Tpex HerpyOblx OmHuOOK, OAHON Herpyboil. OOydJaromuiics
3aTPyIHIETCS C MPABUIILHOM OLIEHKOM MPEIIoKEHHOM 3a1auu, 1aeT HETIOJIHBIN OTBET, petieHo 55% 3amxay

(menee 2 0GaioB) — CTaBUTCSA 3a pabOTY, €CIIM YKMCIIO OIIHMOOK U HEJIOUETOB MPEBLICKUIIO HOPMY ISt
OLICHKH 3 WM TPaBWIHLHO BBITIOJHEHO MeHee 2/3 Bceil paboTel. OOydaromuiicss JaeT HEBEPHYIO OLICHKY
curtyaiuy, perieHo menee 50% 3amau.

5.2.2.0neHo4HbIe MaTepHuaJbl: TUIIOBBIE TECTOBbIE 32/IaHNUS MO JUCHUIITIMHE
«KBaHnToBasi MexaHuka»IloJHBbIN NepedeHbmecmosblX 3a0aHULL NPEOCMABICH
ghttp://open.kbsu.ru/moodle/course/view.php?id=4343#section-1

Tecm — cuctema CTaHIAPTU3MPOBAHHBIX 33JaHUI, MO3BOJIAIONIAS ABTOMATU3UPOBATh MPOLEAYPY
W3MEPEHUS YPOBHS 3HAHUN U YMEHUU CTY/ICHTA.
Bri0epuTe npaBUIBLHBIN OTBET

Tecm 1.O6BEKT KOTOPBIN CPAaBHOM BEPOSTHOCTHIO UCITYCKAET U MOTJIOMIACT JIEKTPOMArHUTHOE
M3JIyYCHHE BCEX YACTOT HA3bIBACTCA:
a0COJIFOTHO YEPHBIM TEJIOM
abCOJIIOTHO CBETJIBIM TEJIOM
AJIEKTPOMArHUTHBIM F'€HEPATOPOM
KBaHTOBBIM T'€HEPATOPOM
Tecm2.3axkon Credana-bonbiiMana mo3BoJisien OnpeIeIuTh:
TJIOLIA/1b MO KPUBBIMH PacIpeIuIeHUs HHTEHCUBHOCTU U3ITY4YEeHUS
(hopMy KpUBBIX paCIPEIUICHNUS UHTEHCUBHOCTU U3ITy4EHUS
IUIOTHOCTh SHEPTUU MPUXOJAIIEH HA €IMHUILY HHTEpBaJla 4acTOT
MOIIHOCTh UCITYCKaHHsI B €IMHUYHOM HHTEpBAaJIEe YacTOT
Tecm3.OHeprus KoineOaHU aTOMOB MOKET PUHUMATD:
He J1I00bIe 3HAUEeHHUS, HO TOJIbKO KpaTHbIE HEKOTOPOMY HauMEHBIIEMY KOJIMYECTBY SHEPTUn
To0ble OTpUIIATENIbHBIC 3HAYCHUS
T00BIE TOJIOKUTEbHBIC 3HAYCHHUS
HyJIeBbIC 3HAUCHUS
AN

Tecmd. Onepamop AB Oeﬁcmeyem Ha d)yHKuuiO mak.

CHayaJio Ha QYHKIUIO AeHCTBYeT onepaTop B, 0Opa3ys HoByro pyHKIMIO f, HA KOTOpPYIO 3aTeM JAEHCTBYET
omeparop A

CHayaJio Ha QYHKIUIO IeHicTBYyeT onepaTop A, o0pa3yst HOBYIO (YHKIIHIO KCH, HA KOTOPYIO 3aTeM
neucTByeT oneparop B

KaX/Iplif oniepaTop JeiicTByeT Ha GyHKUHUIO f, a 3aTeM pe3yabTaThl IEpeyMHOKAIOTCS

KaX/Iblif oniepaTop aeicTByeT Ha QyHKIMIO f, a 3aTeM pe3yabTaThl CKIIAAbIBAIOTCS

d 2
Tecm5. Onepamop Al

CaMOCOTIPSKEHHBIN
HE OPMUTOB

HE JIMHEEH

HE CaMOCOIPSKCHHbBIN


http://open.kbsu.ru/moodle/course/view.php?id=4343#section-1

Tecm6. B nosie neHTpaIbHBIX CUJI ONIEPATOP MOMEHTA UMITYJIbCA SIBISETCS:
UHTErpajioM JABH)KECHUS
SHEpPruer B3anuMOICHCTBUS
annabaTH4ecKUM MHBAPUAHTOM
SHEpPruer OTTAIKUBAHUS
Tecm7.11ltepn u ['epnax Habmroganmu:
+: paciueneHe HaJBoe My4yKa aTOMOB BOJIOPO/1a, 3aBEJOMO HaXOAAIMUXCS B S-COCTOSIHUU
-1 pacuierieHue HaJIBO€E Iy4yKa aTOMOB BOJIOPO/a, 3aBEJOMO HaXOAAIUXCS B P-COCTOSTHUU
-! pacuierieHUe MOTOKa 3JIEKTPOHOB Ha J[Ba Iy4Ka
-: TU(PaKIUIO MyYKa IEKTPOHOB TPHU MPOXOKIACHUHN KPUCTAITUIMYECKUX BEIECTB
Tecm8. CBoOOIHOM Ha3bIBAETCS YaCTULA!
+: MOTeHIMaJIbHAs SHEPTHsI KOTOPOil B JII00OH TOUKE MPOCTPaHCTBA OJAMHAKOBA
-: TIOJIHAsI SHEPrUs KOTOPOU B 000N TOUKE IPOCTPAHCTBA OJIMHAKOBA
- KHHETHYEeCKas SHEPTusi KOTOPOH B JII000H TOUKE OJIMHAKOBA
-: pa3HOCTh MOTEHIMAIILHON U KUHETUYECKOM SHEPruil B J1t000M TOUKe MPOCTpaHCTBa OJMHAKOBA
Tecm9.KordbdunreHTOM OTpaskeHust 0apbepa Ha3bIBAETCSI OTHOIIEHUE BETMYUH TOKOB:
+: OTpaKE€HHOM W MAJIAOIIEH BOJTHBI
-: IPOIIEAIIECH U MaJarolIe BOJTHBI
-: OTPaKEHHOM W MPOIIEAIIEH BOITHBI
-: IpOLIEeANIed U OTPAKEHHON BOJIHBI
Tecm10.1lepexonsl HAa ypoBeHb n=1 00pa3yloT cepuio:
+: Jlalimana
: bonsMmepa
: [Tamena
: bpekera
-: [lbynna
Tecm11.Ypasuenune llpenunrepa as paauaibHON 9acTH BOJTHOBOM (DYHKIIMH B KYJOHOBCKOM TIOJIC
anpa:
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Tecm12.B none NOTEHIMAIBHBIX CHJI BEPOATHOCTh HAWTH YacTUIy MeXAy T U r+dr ipu E>0:

+: a)(r)dr ~ 47[‘Cle”" + Cze’ik’ 2dr



- o(r)dr = 47|C, |ze’“rdr
- olr)dr = 47r‘Cle”" —C,e™™ “dr

- o(r)dr = 4z|C | ™

Tecm13. Ypasuenue lllpenunrepa 1jist rapMOHUYECKOTO OCIMILIATOPA:
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Tecm14.1110THOCTh TOKAa OTPAKEHHOUW BOJIHBI:
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Tecm15.11pn 0<x<a ypasHenue lllpeannrepa uid yacTULBI B IOTEHIIUAIBHOM sIME UMEET BUJL:
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Kpumepuu ¢hopmuposanun ouenox no mecmosvim 3a0anuam:

( 3 Oamna) — moJsiydaroT OOydaroniuecs C MPaBUIBHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl. BemmonneHo 100 % npeanoskeHHbIX TECTOBBIX BOIIPOCOB;

(__mo 3 Gamna) — MoJy4aroT 00yJarouuecs ¢ MPaBUIHLHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl — 80 —99 % ot ob11ero o0bema 3a1aHHbIX TECTOBBIX BOIIPOCOB;

(2 Oamna) — moyydaroT oOydarmuecs: ¢ MPaBHJIBHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIC
Bonpocel — 60 —79% oT o611ero o0bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_ 1 ©Oamr) — momy4aroT OOydYaroluecss MPaBWJIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl — MeHee 40-59 % ot obuiero ooGbema 3a1laHHBIX TECTOBBIX BOIIPOCOB.

5.2.3.0ueHo4HbIE MaTepHuaJIbl IS MPOMEKYTOYHOH arTecTaumm. Jenvio
NPOMENHCYMOUHBIX ammecmayuti 0 NUCHIUILIAHE SBIAETCS OIEHKAa KadyeCTBa OCBOCHUS JIUCITUTUTHHBI
00yJaroIUMHUCS.

[IpomexyTouHas arrecTalus npeaHa3HaueHa il OObEKTUBHOTO MOATBEPKICHUS U OL[CHUBAHUS
JNOCTUTHYTBIX PE3ylbTaTOB OOYYEHHs IMOCJE 3aBEPIICHUS W3y4eHUs TUCHUIUIMHBL. OcCyllecTBiseTcs B
KOHIIE CeMeCTpa W TPEACTaBISIET CO00 MTOTOBYIO OIICHKY 3HAaHWUU Mo aucHuIuinHe «YPDA» B BHIE
MIPOBEJICHUS IK3aAMEHA.

[IpomexxyTouHasi aTTecTalus MOXET MPOBOIUTHCA B YCTHOW, MUCbMEHHOW ¢opme, u B (opme
TecTupoBanus. Ha mpomexxyTounyto arrectanuio oTBoauTcs 10 30 6amios.

5.2.4.Cniucok BONpoOCcoOB K 3Kk3aMeHy(KOHTpoiupyembie komnerenuuu I1K-3)
1. IlpenMeT KBaHTOBOM MEXaHUKM M KBAaHTOBOW XMMHUU. OCHOBHBIE 3Tallbl Pa3BUTUS KBAHTOBOM

TEOPHH.

MaremaTruueckuil anmnapar KBaHTOBOM MEXaHUKH.

OcHoBHBIE TIOCTYJIaThl KBAHTOBOW MEXaHUKHU.

OmnepaTopbl GU3HMYECKUX BEIIMYHH.

DBOJIIOIMSA COCTOSIHUN U ypaBHeHue Ipenunrepa. YpaBHeHUE HENPEPHIBHOCTH

Touno peuracMbIC 3aaa4n KBaHTOBOM MEXaHUKHU.

NS kWD

Bonopononono0HsIii aToM.

Kpumepuu ¢popmuposanus oyenox no npomercymounoi ammecmayuu:

«omauunon(300aJ710B) — MONy4aoT 0O0ydaroliuecs, KOTOpble CBOOOJHO OpPHUEHTHPYIOTCS B
MaTepualie U OTBedaroT 0e3 3aTpyaHeHuil. OOyuaromuiics crocoOeH K BBIMOJHEHUIO CI0XKHBIX 33JaHUM,
MIOCTAaHOBKe Lieleld M BBIOOpe MmyTedl MXx peannsanuu. PaGoTa BbINMOJHEHA MOJHOCTHIO 0€3 OIIMOOK,
pemeno 100% 3anau;

«xopouioy(256anna) — Noay4aroT 00yyarommecs, KOTopble OTHOCUTEIBHO MOJIHO OPHEHTUPYIOTCS
B Marepuaie, OTBevyaroT Oe3 3aTpyIHEHMH, [OMyCKAal0T HE3HAYUTENIbHOE KOJMYECTBO OIIMOOK.
OOyuaromuiicss crocoOeH K BBIMOJIHEHUIO CIIOXKHBIX 3aJaHuid. PaOoTa BBINOJIHEHA MOJHOCTBHIO, HO



UMeIoTcs He Oojee OHOM Herpyood OmMOKM M OJHOTO HeJodera, He Oojiee TpexX HEI0YETOB.
JlomyckaroTcsi HE3HaYUTENbHbIE HETOUHOCTH IIPU pellIeHNH 3a1a4, pewmeHo 70% 3aaay;

«yoosnemeopumenvon(20 06auI0B) — MONMYYarOT OOyYarompecs, y KOTOPHIX HEAOCTATOYHO
BBICOK YpPOBEHb BIAJICHHs MaTepuasioM. B mporecce oTBeTra Ha dK3aMEHE JOIYCKAIOTCS OLIUOKH WU
3aTpyAHEHUs] TPU M3JI0KeHHH Marepuana. OOydarouiuiics MpaBWIIBHO BBITIOJHHUI HE MeHee 2/3 Bceid
paboThI WK TOMYCTHI He OoJiee OJHOM rpyOol OMMOKU W IBYX HEJI0YETOB, He OoJiee OHOM IpyOoii
OJIHOM HerpyOoi omuoOku, HE OoJiee Tpex HerpyoblX OIMMOOK, OJHOW Herpyboi.O0ydaromuiics
3aTPyAHSIETCS C MPaBUIBHOM OILICHKOM MPEeJIOKEHHOM 3a/Jayu, JaeT HEMOJIHBIA OTBET, peumieHo 55%
3ajaq;

«Hneyooenemeopumenvno»(_ menee 20 0amioB) — MOIy4arOT 00y4YarOIIMUECs, KOTOPBIE AOMMYCKAIOT
3HaYUTENbHBIE OMMOKH. OOydJaromuiicss IMEeT JIMIIb HAYalbHYIO CTETICHb OPUEHTALlMU B MaTepuaie. B
paboTe Yrcio OmnuOOK U HEIOUETOB MPEBBICHIIO HOPMY ISl OIIEHKH 3 HJIH TPABHJIHHO BBIIIOJHEHO MEHEE
2/3 Bceilt paboTel. OOyuaromuiics 1aeT HEBEPHYIO OIEHKY CUTYyalluH, perieHo meree 50% 3amay.

6.MeToauueckue MaTepuabl, onpeaesiome Npoueaypbl OlleHMBAHUSA

3HAHU, YMEHHUI, HABBIKOB U (MJIM) ONBITA AeSITeJIbHOCTH

MaxkcumanbHas cymma (100 OGamnoB), HaOupaemas CTYAEHTOM IO JUCHHUIUIMHE BKIIIOYAET
JIBECOCTABIISIOIIHE:

— nepeasi cocmaegnAwas — ONeHKa PETYIsIPHOCTH, CBOCBPEMEHHOCTH W KadeCTBa BBITIOJTHEHUS
CTYJIGHTOM y4eOHOW pabOThl MO HM3YyYEHHUIO JUCIHMIUIMHBI B TEUEHUE TMEPHOIa U3YyUCHUS ITUCIUTLTAHBI
(cemecTpa, WM HECKOJBKUX ceMecTpoB) (cymma — He Oosiee 70 GammoB). bammel, xapakTepusyromiye
yCIIEBAeMOCTh CTYJICHTa MO JUCIUIUIMHE, HAOMpAIOTCSd WM B TCUCHHE BCErO Ieproja OOyJdeHHS 3a
W3Y4YE€HUE OTAEIbHBIX TEM U BBINOJIHEHHUE OTIIEIbHBIX BUJIOB paboOT.

— emopas cocmagnAlwas — OIeHKa 3HAaHUM CTyleHTa IO pe3yiabTaTaM IIPOMEXYTOUHOM
arrectaruu (He 6omee 30 —6amioB).

Kputepuem oneHkn ypoBHs cpOPMHUPOBAHHOCTH KOMIETEHIIMH B paMKax yueOHOU TUCIUIINHBI
«KBaHTOBas mexanuka» B VI cemecTpe sBIseTCSA DK3aMEH.

OO6mmit 0aymuT TEKyIIero U pyOe KHOTO KOHTPOJIS CKIIABIBACTCS W3 CICAYIOIIUX COCTABJISIOIINX
MPUJIOKEHUE 2.

Llenvro npomesricymounvlx ammecmayuil 110 TUCITUTUTMHE SIBJISETCS OIICHKA KaueCTBa OCBOCHUS
JUCITUTITMHBI 00y4JarOITUMHUCS.

Kpumepuu ouenxu kauecmea oceoenun oucyunaunst(Illpunoscenue)

Ouenka «omauunon— om 91 0o 100 6annoe — TeopeTUUECKOE COAEPKaHUE Kypca OCBOCHO
MOJIHOCTHI0,0€3 mpoOesioB, He0OXO0JMMbIE TPAKTUUECKUE HABBIKK PabOThI C OCBOCHHBIM MaTEPHAIOM
chopmupoBanbl. BecenpeaycMoTpeHHbIE TPOrpaMMoil 00ydeHus yueOHbIe 3aJaHUS BBITIOJIHEHBI, KAYeCTBO
WX BBITIOJIHEHHUS OLICHEHO YUCIOMOAIIOB, OJIM3KUM K MakcuMainbHOMY. Ha sk3aMeHe cTyaeHT
JEMOHCTPUPYET IIyOOKHE 3HAHUSMPEAYCMOTPEHHOTO MPOrPaMMOIl MaTepuaa, yMeeT YeTKO, JIJAKOHUIHO
Y JIOTHYECKHU MOCIIE0BATEIFHO OTBEYATh Ha MOCTABJICHHBIE BOIIPOCHI.

Ouenka «xopouto» —om 81 00 90 6an1068 — TEOPETUYECKOE COJIEPAKAHUE KypCca OCBOEHO,
HE00X0/IMMble TPAKTUYECKHE HABBIKA PaOOTHI COPMHUPOBAHBIL, BHIIIOJHEHHbIE yueOHbIE 3aJaHUs
coJiepKaT He3HauuTeNbHble oMOKU. Ha sK3aMeHe CTyIeHT JeMOHCTPUPYET TBEpAOE3HAHUS OCHOBHOTO
(mporpaMMHOI0) MaTepuana, yMmeeT 4YeTKO, IPaMOTHO, 0e3 CyIIECTBEHHbIX HETOUHOCTEH OTBEYaTh Ha
MIOCTaBJICHHbIE BOTIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TEOPETUUECKOE COAEpKAHHE Kypca
OCBOEHO HE IMOJHOCThIO, HEOOXOJAUWMBIE MPAKTUYECKUE HABBIKM PabOThl CPOPMHUPOBAHBI YACTHUUHO,
BBITMIOJTHEHHBIE y4eOHbIe 3aJaHus cojaepkaT IpyOble ommOku.Ha sk3aMeHe CTyIeHT IeMOHCTPHpYeT
3HaHUE TOJBKO OCHOBHOTO MaTepuaya, OTBEThl COJEpkKAaT HETOYHOCTH, C1ab0 apryMEeHTHpPOBaHBI,
HapylleHa MMOoCIeA0BaTeIbHOCTh U3JI0KEHHs MaTepraa

Ouenka «Heyoogremeopumenvno» — om 36 0o 60 6annoé — TEOPETUUECKOE COAEPKAHUE Kypca
HEOCBOEHO, HEOOXOMMbIE NMPAKTUYECKUE HABBIKM PabOTHl HE C(OPMHUPOBAHBI, BHITIOJHEHHBIE YUeOHbIE



3aaHuA co;[epxcaTrpy(SbIe OH_II/I6KI/I, JOIIOJIHUTCIIbHAsA CaMOCTOATCIIbHAA pa60Ta Haa MaTepuajioM Kypca
HC MPUBCACT K CYHMICCTBCHHOMYIIOBBINICHUIO KAa4CCTBA BBLIITOJHCHHA y‘Ie6HbIX 3a1[aH1/n?1. Ha »sk3amene
CTYACHT ACMOHCTPUPYCT HC3HAHUC 3HAYUTEILHON dYacTH nporpaMMHOro marcpuajia, CymI€CCTBCHHBIC
OIIMOKH B OTBETAX Ha BOIIPOCHI, HCYMCHHNEC OPUCHTHUPOBATLCA B MATCPUAJIC, HC3HAHUCOCHOBHBIX MMOHATHUH

JUCIIUILINHEL

Taonuya 7. Pesynomamot oceoenus yuedHoil OuCUUnIUHbBL, NOOJIeXHcaujue nposepKe

Koo u Buo oyenounozo
Pe3ynomamut Haumenosanue Ocnoenvle nokazamenu Mmamepuana,
00yueHusn UHOUKAMOPO8 OUeHKU obecneuusarouque
(komnemenyuu) oocmuoicenus pe3yibmamos ooyuenus dopmuposanue
Komnemenuyuu KOMnemeHuuil
ITK-3. Cnocoben IIK-3.1. 3naet u 3uarn: OCHOBHBIE | Ouenounsie
IIPOCKTUPOBATDH 1 MOJKET IPUMEHSITh Ha | SKCIIEpPMMEHTaIbHbIE MaTephajIbl st
oc eCTBIISITH CaMOCTOSTCIbHOU
yil > TNPAKTHUKE METOJIbl IPUMEHACMBIC VIS | paGors: (throsbie
HalpaBJICHHbIN COBPEMEHHBIE OTIPENICIICHUsT  CTPYKTYPBI | 3amaunpasen
CHUHTE3 9KCIEPUMEHTAJIBHBIE | e OpraHUYECKHX 5.1.2.); TunoBeie
HeOpFaHI/I'-IeCKI/IX METOJBI 151 coe I/IHeHI/Iﬁ OLICHOYHBIC
coe HHeHI/H‘/’I C JI MaTepI/IaHbI JJIs1
A YCTaHOBJICHUS 0% . Kanu6
MOJIE3HBIMU METh: aTuOpOBaTh | ycTHOrO OMpoca
N CTPYKTYpBI npubopsl s mposeaenus | (Pasnen S.1.1));
CBOUMCTBAaMH 110 HeOpraHquCKHX TUITIOBBLIC TCCTOBBIC
7a00paTOPHOTO  aHaIM3a
PYKOBOJICTBOM coeIMHEeHH Il 3ajanud (paszaen
CrIeIManncTa 6oee npo6 (00pasuoB) ChIPbA U | 522))
BEICOKOIA noyhaOpuKaToOB; CTPOUTH
KBATH(PUKALUN KaJTMOpPOBOYHBIE KPUBBIE
Baagern: HaBBIKaMHU
paboTel Ha JTA0OpPATOPHOM
000pyI0BaHUH TUTS
YCTAaHOBJICHUSI  CTPYKTYPhI
HEOPraHUYeCKHUX
MaTepHuasioB
IK-3.2. Criocoben 3HaTh:  XapakTepucTUKH | OueHoYHbBIC
U3y4aTh BIIHSIFOIIINE Ha | MATepHaibl It
CaMOCTOSATCIBbHONU
pPEaKIMOHHYIO PEaKIMOHHYIO paGOTHI (THIOBBIE
CIIOCOOHOCTH CIIOCOOHOCTh XHMMYECKUX | 3amauupassien
HEOPraHUYECKUX COEIMHEHUN 5.1.2.);Tunosbie
o OLICHOYHBIE
COCIIMHEHHUH C YMeThb: [IpoBoaUTH MATePHAIEL Zi1A
IIPUMEHEHUEM rpagyupoBKy CPCACTB | ycTHOTrO Ompoca
THITOBBIX U3MEPCHHUN; crpouts | (paszen 5.1.1));
SKCIIEPUMEHTAIBHBIX | [PaJyHPOBOYHBIC KPUBbIE | L OPPIC TCCTOBBIC
p . paiyup p 3amaHus (pa3zen
U Pacu€THBIX (Tabmu1IbI) 522.)
METOI0B Biaagerb: HCHOJIb30BaHUS
KOMITBIOTEPHBIX [TPOTPAMM
n IKCMIEPUMEHTATBLHBIX
METOJOB JJi TOCTPOCHHS
XUMHUYECKAX 51
CTEPEOXUMUUYECKUX POPMYIT
COCAVHEHUN U JpYrux
BUJIOB  WJUTIOCTPATHBHOTO
MaTepuana.




IIK-3.3. Cnocoben 3Harhn: TexHosorus | OueHodHbIe
BBIOPATH IPOU3BOJICTBA MaTepHalIbl i

o CaMOCTOSITEILHOHU
ONTHUMAJIbHBIM METOJ | HeOpPraHMYECKUX paGoTh! (THTOBbIE

CHUHTE3a COC/IMHCHUI; 3a/1a9UpasIen
HCOPraHU4YCCKUX 060pyHOBaHNUE 5.1.2.);Tunossie
WHCHUN U OIIEHOYHBIE
COCIHE naboparopui W TpaBWad | oo
METOJMKY 00paboTKH p A
€T0 3KCILTyaTallun YCTHOI'O ompoca
IMOJIy4YEHHBIX 5110
YMerb: moarorapnmsare | (paszen 5.1.1));
pe3yibpTaToB THIIOBBIE TECTOBEIE
UCXOJHOC CBIPELC,
3amanus (pasaen
OCHOBHEIC | |522)
BCIIOMOTaTEJIbHbIE

MaTepuaibl C  y4ETOM
TpeOOBaHUI OXpaHbl TpyJa
Baanerb: TexHoIOrHAMH
OIICHKU HAay4HO-
IIPaKTUYECKOW 3HAYUMOCTH
BBIOPAaHHOTO METO/Ia
CHUHTE3a HEOPraHUYECKUX
COeqUHEHNN

7. YueOHO-MeTOANYECKOE 00ecneyeHne TUCIMILINHBI

7.1. HopMaTUBHO-3aKOHOAATEIbHbIE AKTHI

[Ipukaz MunoOpaayku Poccunm ot 12.03.2015 N 210 "O6 yrBepxkacHnn DenepaqbHOTO
roCy/IlapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa BBICHIET0 OOpa3oBaHUs [0 HAIMPABICHUIO
noarotoBku 04.03.01 Xumus (ypoBeHs OakanaBpuara)" (3apeructpupoBaHo B MuHntocte Poccun
07.04.2015 N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

®denepanpubiii 3ak0H "O0 o6pazoBanun B Poccmiickoit depepanun" ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc_LAW_140174/

7.2. OcHOBHaA JqUTEpaTypa

3arpagnuk P., [lonak P. OcHoBbl kBaHTOBOM XuMuu. M.: Mup, 1979. 504 c.

Menémmna A.M. Kypc KBaHTOBO# MeXaHUKH IJIs1 XUMUKOB: Yueb.mocodue. 2-e u3., nepepad. u
gpom. M.: Beicm. mk., 1980. 215 c.

Menémunna A.M. Kypc kBaHTOBOM xumuu: Yueb.nmocobue. Boponex: U3n-Bo Boponex.yH-Ta,
1981. -198 c.

Munkus B.1., Cumkun b.4., Munses P.M. Teopus crpoenust monexyn. M.: Beicu. mik., 1979.
407 c.

Munkus B.U., Cumkun b.5., Munse P.M. Teopus ctpoenus mosuexyn /Cepust «Y4eOHUKU U

yueOHbIe mocobus»to Poctos-Ha-/lony: «®@enukce» 1997. 560 c.


http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/
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12.

13.

14.

15.

CoxkonoB A.A., TepnoB .M., XKykosckuii B.Y. KBantoBas mexanuka. M.: Hayka, 1979. 6 c.
CrenanoB H.®. KBanToBas MexaHuka u KBaHTOBast Mexanuka. —M.: Mup, 2001, - 519 c.
O®nappu P. KBantoBas mexanuka. M.: Mup, 1985. 472 c.

duznyecKue METO bl UCCIICIOBAHNS HEOPTAaHMYSCKUX BEIIECTB: YUeOHOE MTOCOOHEe st
CTYICHTOB BbICIINX y4eOHbIX 3aBenenuii / [T.I'. banwdaeBa u ap.].- mox pen. A.b. Hukomsckoro,
M.: U3parenbckuii ieHTp «akagemus», 2006.- 448 c.

[Ila6anoB O.M. MaremaTideckne Hadajla KBAHTOBOW XUMHH. Y4eOHOE mocooue s
XUMUYECKUX CIEIUaIbHOCTEH By30B.- 330 C.

Amumupckuit K.b., Anumupcknii B.K. Xumnueckas cs3b. Kues: Bumanik., 1975. 304 c.

7.3. JlonoJiHUTe/ILHAS JINTEPaTypa

Abapenkos U.B., bparues B.®., Tynyo A.B. Hauana kBanToBoit xumun. YueOHoe nocodue. M.:
Bricir.k., 1989. 303 c.

banamos B.B., Jlomunos B.K. Kypc kBanToBoii Mexanuku. M.: U31-Bo Mock. yH-Ta, 1982. 280 c.
bepcykep N.b. DnekTpoHHOE CTpOEHHE U CBOMCTBA KOOPAMHAIIMOHHBIX COeIMHEHUI: BBegeHue B
teoputo. 3-e u3a. JI.: Xumus, 1986. 288 c.

bonotun A.b., CrenanoB H.®. Teopus rpynn u ee npuMeHEHHE B KBAHTOBOW MEXaHUKE MOJIEKYI.
M.: U3n-Bo Mock. yH-Ta, 1973. 227 c.

Heit K., Cen6un /1. Teopernueckas Heopranudeckass Xumus. 3-¢ u3a. M.: Xumus, 1976. 568 c.
Iwroap M., Jloreptu P. Teopust BO3MYIIIEHHBIX MOJIEKYJISIPHBIX OpOUTAIICH B OPraHMIECKOM
xumuu. M.: Mup, 1977. 695 c.

Kunomupos I'.M., baratypesian A.A., AGponun A.U. [lpuknagHas KkBaHTOBas MexaHUKa. — M. :
Xumusg, 1979 — 295 c.

Knapk T. Komnsrotepnas xumus. M.: Mup, 1990. 381 c.

Kpacnos K.C. Mosekynbl 1 XuMHuuecKkas cBs3b: Yueb.mocodue. 2-e uza. M.: Beicur. mik., 1984.
275 c.

Mapemn Ix., Kerrn C., Tegnep k. Xumuueckas cBs3b. - M: Mup,1980. — 386 c.

Munkun B.U., Cumkun B.41., Munsies P.M. KBanToBass MexaHMKapraHU4eCKUX COCTMHEHUM.
Mexann3msl peakiuil. M.: Xumus. 1986. 248 c.

ITupcon P. IIpaBuna cuMMeTpun B XuMudeckux peakuusx. M.: Mup, 1979. 592 c.

Canem JI. DnexTpoHs! B xuMHuueckux peakuusax. M.: Mup, 1985. 285 c.

Cumkun b.4., Knenkuiit MLE., I'nyxoBue M.H. 3aiaun no kBaHTOBOM Teopuu MoJiekyi. PocToB-
Ha-Jlony: U3n-Bo PoctoB.yH-Ta, 1992.

Crenanos H.®., [Tynsimes B.M. KBanToBas MexaHnka MOJIEKYJI U KBAaHTOBasi MEXaHHKa!

VYue6.nmocobue. M.: M3a-Bo Mock yH-Ta, 1991. 384 c.



16.
17.

18.
19.

20.
21.

@unappu P. I'pynnel cummMerpun. Teopust u xumudeckue npuiioxkenus M.: Mup, 1983. 396 c.
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7.4.1lepuoanueckue u3aaHus
1. KypHas HeOpraHn4eckou XuMuu

2. XKypnan «Heoprannueckue maTepuaib»

3. Hayuno-texaudeckuii xypHaihttp:// www.ofmg.ru

7.5.InTepHeT — pecypcsl

http://www.qchem.ru/lectures/

http://quant.distant.ru/program.htm

http://sukhno.kubsu.ru/index.files/course2.files/course27.htm

HNuTepHeT-pecypcnbl

HpI/I HU3y4YCHUHN JUCHHUITIINHBI «KBanToBas MCXaHHUKa», 06yqafomnec>1

(ymaJeHHBIH TOCTYIT) K pecypcaM:
—  00wue unghopmayuonnsvie, cnpagouHnvlie U NOUCKOBbIE:
1. CnpaBounas npaBoBas cuctema «['apant». URL: http://www.garant.ru.
2. CnpaBounas npaBoBas cuctema «Koncynprant [Lrocy. URL: http://www. consultant.ru

oOecreyeHbl JA0CTYIIOM

Neni/m | HaumeHnoBa Kparkas Anpec caiita | HaumenoBa | YciaoBusi
HHE XapaKTePHCTHKA HHe aocTyna
3JIEKTPOHHO opraHmu3amnu
ro pecypca u-
BJIAJIENIbIIA;
PEKBH3UTHI
JIOTOBOPA
1. OB PI'b | DnekTpoHHbIE BEpCUU http://www.dis OI'BY ABTOpH30Ba
885898 mosHbIx s.rsl.ru «Poccwiickas HHBIN
TEKCTOB AMCCEPTALMI 1 rocygapcTBe | JOCTYyH U3
aBTopedepatoB U3 GoHIA HHAS GHOIHOTEKH]
Poceniickont . oubnmoreka» | (k. 112-113)
roCy/IapCTBEHHOM (PTB)
oubIroTEeKH
Horosop
Ne095/04/001
1

oT
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(WOS) oubauorpaduueckas u Reuters KbI'Y
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JIAaHHBIX, B KOTOPO OHHBIA

UHICKCUPYIOTCS JI0TOBOP
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TBHICSTY J)KYPHAJIOB, & TAK)KE
onucanus 1,5 MiH.
3apyO0eIKHBIX U
POCCHICKHMX UCCEPTALUH.
2800 poccuiickux
KYpHAJIOB Ha
0€3B03ME3THON OCHOBE
Ba3zamanneix | HanmmoHnanpHas http://elibrary.r | OOO «<HOb» | ABTopu3oBa
Sciencelndex | nHpOPMAIIOHHO- u JInneHn3noHa HHBIH
(PHHII) AHAJIMTUYECKAsI CUCTEMA, bIl TOTOBOP JOCTYIL.
aKKyMyJupyoiias 6osee 6 Sciencelndex | Ilo3Bosser
MUJUTHOHOB MyOIHKAIII NeSIO- JOMOJIHATH
POCCUHCKHX aBTOPOB, a 741/2022 Y YTOUHSTH
TaKxe nHpopMaIuo 06 ux 15.03.2022 1. | cBeneHus o
LUTUPOBAHUU U3 OoJiee nyOoIHUKaIu
4500 poccuniickux AX YYEHBIX
JKYpHAJIOB. KBI'Y,
UMEIOIITUXC
s B PUHI]
IBC«Koncy | 13800 nsaaHuii no Bcem http://www.stu 000 [TonHbrit
JIbTAHT 061acTAM 3HaHWI, dmedlib.ru «[Tomutexpec JOCTYTI
CTYAEHTAa» | gkntoyaeT 6oMee http://www.me ype» (peructparg
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SpringerMaterials

KypHaasl

HM3/1aTEILCTBA
Annual Reviews
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Oxford University
Press

Iudposoii apxus
KYpPHAJIOB

u3natenberBa Royal moxkasarensimu B Journal Citation Reports. B

Onun u3 CaMbIX CTapbIX "
ABTOPUTETHBIX OOLICHAYYHBIX _ JKYPHAJIOB.
[TyOnukyer wuccienoBaHusi, IMOCBSIIEHHbIE
IHPOKOMY Kpyry BOTIPOCOB, B
OCHOBHOM €CTECTBCHHO-HAYYHOW TEMATHKH.
C 2005 rona >xypHai myOoJUKyeT HOJKACThI,
rIe BKpaTme OOCYKIAIOTCS JIOCTHXKEHHS
Hayku ¥ TOyONIMKaluu 3a IOCJIETHIO0
HEJIeITIo — /IBE.

Hoctyn
CBOOOIHBIN

www.nature.
com

archive.neico
n.ru

Pecypc
JOCTYIIEH
o IP-
azpecam
TYCYPa

Springer Materials — 310 camas nosHas 6a3a
JaHHBbIX, OITHChIBAOIIIas CBOMCTBA n
XapaKTEePUCTUKU MaTepHuasios. Ona
aKKyMyJupyeT WHGOpPMAIMI0O U3 TaKuX
IUCLUUIUIMH,  Kak  MaTepHuaJoBEJCHUE,
¢usmka, ¢uzmveckas W HEOpPraHUYeCKas

materials.spri
XHMHSI, MAITUHOCTPOCHHUE U JIp.

nger.com

SABnsercs HEKOMMEPUYECKUM
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€XKEroJIHUKOB), MYyOIUKYIOIIUX KpPYIHbIE
0030pHBIE CTaTbUl O JOCTHXKEHHSIX B
00JaCTH  €CTECTBEHHBIX M  COIMAJIbHBIX
HayK. bojee MoyioBUHBI U3 3TUX KYpHAJIOB =
UMEIOT BBICOYANIINN YPOBEHb LIUTUPOBAHUS
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KaTeropusix Hayk.
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archive.neico
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TEXHUYECKUM  HaykaM,  HMH(OpMaTuke,
MeIUIIHE, 3JPaBOOXPAHEHUIO U JIp.
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aBTOPUTETHbIE HAy4Hble M3JaHUS, 4YTO
MIO/ITBEPXKAALTCS ux BBICOKUMH
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Society of Chemistry xateropuu «XHUMHSL.
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cpeau mnepBbIX no panry 20 >xypHaioB 6
m3natorcst Royal Society of Chemistry. Bee
JIpyrue  W3JaTelabCTBa  MPEICTABIICHBI
MEHBIIIUM KOJHYECTBOM JKypHAJIOB B TOII-

20.

6 Ot 0a3pl JaHHBIX TPEIHA3HAYCHBI IS
UCIIOJIb30BaHUsl IIMPOKOM myOnmukoi. M3-3a
OTrpaHUYeHU 000pYAOBAaHUS U MPOIMYCKHOM
CIOCOOHOCTH OHHM HE IpeTHa3HAueHBI JUIs

LarerTHas 6asa MacCOBOI'O CKauMBaHUs JAaHHBIX patft.uspto.g
USPTO oV

USPTO. Jlna monydeHus AOMOTHUTEIbHON
uHpopManuu 00 OOBEMHBIX JAHHBIX
USPTO, nocerute crpaHuily DIeKTPOHHBIE
IPOJIYKTHI JIAHHBIX.

7.6. MeTonuyeckue yKa3aHUsl 10 NPOBEACHHUIO PA3JIUYHBIX Y4YeOHBIX 3aHATHH H
CaMOCTOAATEJIbHOM PadoThI

VYuyeOHas pabora no nucruiuinHe KBaHTOBas MEXaHUKACOCTOUT U3 KOHTAKTHOM paboThI (JIEKLUH,
MPAaKTUYECKHE 3aHATHS) U CaMOCTOSITENHHOW paboThl. COOTHOIIEHHWE JEKIIMOHHBIX, CEMHUHAPCKHUX,
a00paTOPHBIX U MPAKTUYECKUX 3aHATUHA K 00IIEMY KOJIMYECTBY YACOB COOTBETCTBYET yUEOHOMY TUTAHY
HampaBnenus 04.03.01 — Xumwusa, npoduns «llpoduns «Heopranuueckass XuMuss €W XUMHUSA
KOOPJIMHAIIMOHHBIX COENMHEHUI», «XHUMHS OKpYXKaloUlell cpeabl, XUMHUYecKas »JKCIepTH3a U
9KOJIOrHYecKas 0€30MacHOCThY.

JIJi TOATrOTOBKHM K MPAKTHYECKUM 3aHITHSIM HEOOXOIUMO PAacCMOTPETh KOHTPOJIbHBIE BOIIPOCHL,
pU HEOOXOTUMOCTH OOpaTUTHCS K PEKOMEHAYEeMOM JIMTepaType, 3alucarh HEMOHSATHbIE MOMEHTHI B
BOIpOCax Uil YSICHEHUS UX Ha MPEACTOSIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzydeHuio oucyuniunsl « Keanmosas mexanukay ona
ooyuarouwuxca

Lenp xypca «KBaHTOBas MeXaHHKa» - SIBISIETCS (OPMHPOBATH M PACKPHITH CMBICIBI OCHOBHBIX
3aKOHOB M 3HAHWH Y CTYACHTOB B 00J1acTH KBAaHTOBOM XUMHHU, HAYIUTb CTYJACHTOB BUICTH obnactu IIPUMEHECHUEC
OTHUX 3aKOHOB M 3HAHHHU, IIOHUMATh UX IMIPUHOUIINAJIBHBIE BO3MOXXHOCTHU ITPH PCIICHUN KOHKPETHBIX 3a1a4.

HpI/ICTYHaﬂ K MU3YYCHUIO JUCHUIIINHBI, 06yqa}0meMyc>1 H606XOI[I/IMO O3HAKOMUTBCA C
TEMATHYCCKHUM IIJIaHOM SaHﬂTHﬁ, CIIMCKOM peKOMeHHOBaHHOﬁ yqe6H01“4 JIMTCPATYPHI. CJ'ICI[yeT YACHUTDH
MOCJICAOBATCIIBHOCTD BBINIOJHCHUSA HWHAWBHUAYAJIbHBIX y‘le6HLIX SaHaHHﬁ, 3aHCCTH B CBOIO pa60qy10
TCTpadb TEMbI W CPOKH IIPOBCACHHUA CCMHUHAPOB, HAIIMCAHUA y‘le6HBIX U TBOPUYCCKUX pa60T. HpI/I
HU3YUCHUN JUCHUILIIMHBI o6yqa10mnec;1 BBIIIOJIHAKOT CJICAYIOIIUC 3aJaHHUA: U3YYaOT PCKOMCHIOBAHHYIO
yqe6Hy10 U HAYYHYIO JIMTCPATYpPY; MUIIYT KOHTPOJIbHBIC pa6OTbI, TOTOBAT OOKJIaJbl H COO6H.[6HI/I$I K
MNPaKTUYCCKUM  3aHATUAM; BBIIIOJHAKOT CAMOCTOSATCIIBHBIC TBOPYCCKUC pa6OTBI, Y4aCTBYIOT B
BBIIIOJIHCHHUU IIPAKTUYICCKUX 3aIaHUil. ypOBeHL n FJ'Iy6I/IHa YCBOCHUA NUCHUIIINHBI 3aBUCAT OT aKTUBHOM
U CHUCTEMATHYECKOMU pa60TBI Ha JICKOUAX, HU3YUYCHUIA peKOMeHHOBaHHOﬁ JINTCPATYpPhbl, BBINIOJIHCHUA
KOHTPOJIBHBIX ITMCbMCHHBIX 3aJaHui

Kpr HU3Yy4aCTCd Ha JICKOUAX, CCMUHApax, U IpU CaMOCTOSITEILHON U HH,I[I/IBH,Z[yaHBHOﬁ pa60Te
o6yqa10mnxc;1. O6yqafou11/n710;1 AJI1 TIOJIHOT'O OCBOCHUA MATCpUalia NOJDKCH HC HMPOIYCKAThb 3aHATUA U
AKTUBHO Y4aCTBOBAThH B y‘{C6HOM nponecce. I[J'IH MaKCHMAaJIbHOM B(I)(I)CKTI/IBHOCTI/I N3YyYCHUMA HCO6XOI[I/IMO
IIOCTOAHHO BCCTH  KOHCIICKT HCKHHﬁ, 3HATb PCKOMCHAYCMYIO MPCHOAaBaATCIEM JIUTCPATYpYy,
MO3BOJIAIOIIYIO JOMMOJIHUTE 3HAHUS U JTyUHIC MOATOTOBUTHCA K CCMUHAPCKUM 3aHATUSAM.

B cootBeTcTBHU C y‘IC6HBIM IJIAaHOM Ha KaXXIAYH0 TCMY BBIACIICHO HCO6XOI[I/IMOC KOJIMYCCTBO
YacCOB IMMPAKTUYCCKUX 3aHHTHf/'I, KOTOPBIC IPOBOAATCA B COOTBETCTBUH C BOIIPOCAMH, PCKOMCHAOBAHHBIMHA
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K U3y4CHHIO TI0 ompeaeneHHbpIM TeMaM. O0ydaromuecs JODKHBI PEryasipHO TOTOBUTHCS K CEMHUHAPCKUM
3aHATUSM M y4acTBOBaTh B OOCYXAEHHMH BompocoB. Ilpm TOArOTOBKE K 3aHATHAM CIEAYeT
PYKOBOJCTBOBATbCA KOHCIIEKTOM JIEKIIMA W PEKOMEHIOBAHHOM JMTEpaTypod. TemaTudecKui IUIaH
JUCLMIUIMHBL, y4eOHO-METOAMYECKUE MAaTepuajbl, a TaKXKe CIHMCOK PEKOMEHJIOBAHHOW JIMTEPaTyphl
IIpUBEJICHBI B paboueil mporpamme

Memoouueckue pekomenoayuu npu padome Ha0 KOHCNEKMOM 60 8PEMA NPOBEOEHUA IEKUUU

B mpouecce NEKIIMOHHBIX 3aHATUN 11€1€CO00Pa3HO KOHCHEKTUPOBATh y4eOHbIN Mmarepuan. [lis
3TOr0 MCHOJb3YIOTCS OOLIME M YTBEPAMBIIMECS B NPAKTUKE MpPaBUiIa, U IPUEMbl KOHCIEKTUPOBAHUS
JICKIIMN:

KoHcnektupoBanue JIEKIMI BENETCS B CHELUAIbHO OTBEACHHOW I 3TOTO TETPaay, KaXKIbld
JIUCT KOTOPOM JOJKEH MMETh MOJIS, HA KOTOPBIX JIENAI0TCS TOMETKU U3 PEKOMEHIOBAaHHOMW JINTEPATYPHI,
JIOTIOJTHSIIOIIME MaTepHuall IPOCIIyIIaHHON JIEKIMK, a TakXe IMOJYepKUBAIOIINE O0COOYI0 BaXKHOCTh TeX
WM UHBIX TEOPETUUECKUX MOJIOKEHUH.

[enecoobpa3Ho 3amMchIBaTh TEMY U IIAH JIEKLIHH, PEKOMEHIyEMYIO JINTEpaTypy K TeMe. 3anucu
pa3zenoB JEKIHMH JIOJDKHBI MMETh 3arojOBKH, ITOA3aroJIOBKHM, KpacHble CTPOKW. JUisi BblIeneHUs
pa3aesioB, BBIBOJIOB, ONPEJECICHUN, OCHOBHBIX HJIE MOJKHO HCIIOJIb30BAaTh IBETHBIE KapaHAalld U
(dbomacTepsl.

HazpanHble B JIEKIIMM CCBHUIKM Ha NEPBOMCTOYHHKM HAJIO IMOMETUTHh Ha TMOJISIX, YTOOBI MpH
CaMOCTOSITENIbHOM paboTe HAaWTH U BHOMCATh UX. B KOHCIEKTE NOCIOBHO 3alMCHIBAIOTCS ONpeAeTIeHUS
MOHATHH, KaTeropuil 1 3akoHOB. OcTajabHOE JOHKHO ObITh 3aIIMCAHO CBOMMHU CJIOBAMHU.

Kaxnomy cTyneHTy HEoO0XOQuMO BbIpaOOTaTh W HCIOJIB30BATH JOMYCTHUMBIE COKpAILICHUS
HauboJee pacIpOCTPaHEHHBIX TEPMUHOB U MOHATHH.

Memoouueckue pekomenoayuu no no020moseKe K NPAKMUYECKUM 3AHAMUAM

[IpakTrueckne (CeMHUHAPCKUE) 3aHITHS — COCTAaBHAs 4YacTh Y4eOHOTro Mpoliecca, TpymroBas
dbopma 3aHATHI TpPH aKTHBHOM YYaCTHH CTYAEHTOB. [IpakTudeckue 3aHATHS CIIOCOOCTBYIOT
YTIIyOJICHHOMY M3YYCHHIO Han0oJiee CIOKHBIX MPOOJIEM HAYKH U CITY’KaT OCHOBHOM (DOPMOIL 1o IBeCHUS
UTOTOB CaAMOCTOSITEIIbHOW paboThl oOydarommxcs. Lenpro MpakTHYeCKuX 3aHATUH SBISETCS yriryOneHne
U 3aKpEIUICHHE TEOPETUYCCKUX 3HAHUH, IMOJyYCHHBIX OOYJarOIUMUCS Ha JIEKIUSAX W B IPOIECcCe
CaMOCTOSITEJIEHOTO HW3y4YeHHs y4eOHOro MaTepuaia, a, CleJOBaTeibHO, (OPMHPOBAHUE Y HUX
OTIPE/ICIICHHBIX YMEHUH 1 HAaBBIKOB.

B xome moAroToBKM K CEMHHApCKOMY 3aHATHIO HEOOXOIUMO IMPOYUTATH KOHCIEKT JICKIIHH,
M3YYUTh OCHOBHYIO JINTEPATYPY, 03HAKOMHTBCS C IOTIOJIHUTEIILHOW JIUTEPATYPOH, BHITIOJHUTD BbIIaHHBIE
IperoiaBaTelieM MpaKTHYeckue 3afaHus. [Ipy 3TOM ydecTh pPEeKOMEHIAIMH TIPEerojaBareis |
TpeOoBaHus porpamMmel. JlopabaThiBaTh CBOI KOHCIIEKT JICKIIMH, Jejasi B HEM COOTBETCTBYIOIIUE 3aITHCH
U3 JIUTEPATYPBHI.

XKenatenpHO TPU MOATOTOBKE K TPAKTHUYECKUM 3aHATUSAM MO JUCIHHUILUIUHE OJHOBPEMEHHO
UCIIOJIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIIUX 33aHHBIC BOTIPOCHI.

Ha mpakTuueckux 3aHATHAX OOydaroIIMecs y4aTcsi TPaMOTHO H3JIaraTh IMPOOJIEMbI, CBOOOHO
BBICKAa3bIBaTh CBOM MBICIH M CYXKJICHHUS, PAcCMATPUBAIOT CHUTYallUH, CIIOCOOCTBYIONIUE Pa3BUTHIO
npodeccrnoHanbHOM KomiieTeHTHOCTH. CleqyeT UMETh B BHJY, YTO TOJTOTOBKAa K MPAaKTUYECKOMY
3aHSTHUIO 3aBUCUT OT (DOPMBI, MeCTa MPOBEICHUSI CEMHHAapa, KOHKPETHBIX 33/laHuil M MOpYyYeHHd. DTO
MO>KeT OBbITh HaNMCaHUE JOKIaza, 3cce, pedepara (C MOoCIeyIONUM UX 00CYKIEHUEM ), KOJUIOKBUYM.

Memoouueckue pekomendauuu no opzcanusayuu CaAMOCHOAMENbHOU paﬁombl
CaMocTosTenpbHas pa60Ta 06y‘-IaIOH_II/IXCH - CIoco0 AKTUBHOTIO, LCJICHAIIPABJICHHOT'O
HpI/IO6peTeHI/ISI CTYACHTOM HOBBIX IJI HEI'O 3HAHUM U YMGHI/Iﬁ 0e3 HCIIOCPCACTBCHHOI'O Y4aCTUA B 3TOM
mponecca npeno,uaBaTeJleﬁ. IloBbimeHNE poJin CaMOCTOSTEIbHOM’ pa6OTLI 06y11a101u1/1xc;1 npu
MMPOBCACHUH PA3JIMYHBIX BUAOB y‘-ICGHBIX 3aHATHH npearojaaract:



—  ONTUMH3AIUIO METOJOB OOYYeHHUs, BHEIpPEHHE B Y4eOHBIH IMPOIECC HOBBIX TEXHOJIOTHI
oOy4yeHHs, TOBBIIAIOIINAX POU3BOIUTEIBLHOCTh TpPYyHa IMPENoAaBaTeNs, AaKTHMBHOE HCIOIb30BaHUE
WH()OPMAIIMOHHBIX TEXHOJIOTHIA, MO3BOJISIFOIINX O0yJaronieMycs B yI0OHOE Ui HETO BpPeMsl OCBaWBaTh
y4eOHBI MaTepua;

—  IIMPOKOE BHEAPEHHUE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHME METOAMKH IPOBEIEHUS MPAKTUK U HAYYHO-HUCCIIEI0BATENbCKONW PabOThI
oOyJaromuxcs, IMOCKOJIbKY HWMEHHO OTH BHIbl Yy4eOHOH pabOThl B TEPBYIO OYEpEab TOTOBST
00yJaromuxcs K CaMOCTOSTETbHOMY BBITIOJTHEHHIO TPO(ECCHOHATBHBIX 3a/1ay;

- MOJCPHHU3aIUI0 CUCTEMBI KYPCOBOI'0O W AJUIINIOMHOTO IMPOCKTUPOBAHUA, KOTOpas HJOJIKHA
MOBBIIIATH POJIb CTYACHTA B 1OA00PE MaTepurasa, MIOUCKE MyTeH peleHus 3a1a4.

CamocTtosarenbHas padoTa IPUBOAMUT CTYAEHTA K MOJIyYEHUIO HOBOTO 3HAHHUS, YIOPSAAOUYEHHUIO U
yIayOJIeHUI0 MMEIOLUXCA 3HaHUM, (POPMHMPOBAHHUIO Y HEro Mpo(eCcCHOHANBHBIX HABBIKOB U YMEHUH.
CamocTtodaTrenbHas paboTa BBIMOIHSET PsA PyHKIUI:

—  pa3BUBAIOLIYIO;

—  MHPOPMAIMOHHO-00yYaroIyIO;

—  OPUEHTHUPYIOIILYIO U CTUMYJIUPYIOLIYIO;

—  BOCIIMTBIBAIOIIYIO,
—  HCCICAOBATCIbCKYIO.

B pamMkax Kypca BBITIOJIHSIOTCS CIICAYIOIINE BUIbI CAMOCTOSITEIIBHON paboTHI:
1. TIpopabGoTka yueOHOTO MaTepuaia (1o KOHCIIEKTaM, YueOHO# 1 HaydHOU JuTepaType);

2. BreinonHeHue pa3HOYPOBHEBBIX 3a7a4 U 3a/IaHUM;
3. Pabota c Tectamu 1 BOIpocamu JIjIsl CAMOIIPOBEPKHU;
4. BplnogHEHHE UTOTOBOM KOHTPOJIBHOM PaOOTHI.

CTy,[[eHTaM PEKOMCHAYETCA C CaMOI'0 Hadajla OCBOCHHA KypCa pa60TaTL C JmTepaTypoﬁ n
npempiaracMbIMU 3aJlaHUAMUA B (1)0pM6 INOATOTOBKU K OYCPCAHOMY ayJUTOPHOMY 3aHSITHUIO. HpI/I 3TOM
AKTYAJIM3UPYIOTCA HUMCHOIIUECA 3HAHUWA, a TAKXKE CO34aCTCA baza Il YCBOCHHA HOBOI'O Marepualia,
BO3HHUKAKOT BOIIPOCHI, OTBETHI HAa KOTOPBIC CTYACHT IIOJIY4YaCT B ayJUTOPHU.

H606XOI[I/IMO OTMCTHUTD, YTO HCKOTOPLIC 3aiaHUA AJIA CaMOCTOSITEIIbHOM pa6OTBI I10 KypCy UMCIOT
ONPCACIICHHYIO CHCI_II/I(I)I/IKY. HpI/I OCBOCHHUHU KYpCa CTYACHT MOXKCET II0JIb30BaTLCS OMONMMOTEKOH BYy3a,
KOTOpast B IOJTHOM MEpe obOecrieueHa COOTBeTCTBYIOH_[eﬁ J'IHTCpElTypOfI. 3Ha"II/ITCJ'H>Hy1-O nomMoub B
MOATOTOBKE K OUCPCAHOMY 3aHATHIO MOJKET OKa3aTb HMEIOIIUICS B y‘IC6HO-MeTOI[I/IquKOM KOMIIJICKCEC
KpaTKPIfI KOHCIIEKT JIEKITU. OH e MOXET HCIIOJB30BaThbCI H UL 3aKPCIUICHUA IIOJTYYCHHOTO B
AyJAUTOPpHUHN MaTepuaja. CaMocTrosTenbHas pa60Ta CTYACHTOB IMPEAYCMOTPCHA y‘IC6HBIM IIJIaHOM H
BBINOJIHACTCA B 00sA3aTEILHOM MOpsAKE. Ba)laHI/ISI IMPEIUIOKCHBI T10 Kaxaou H3y‘IaeM0ﬁ TEMC U MOT'yT
TOTOBUTBCA HWHIAWUBHUAYAJIIBHO WM B TPYIIIC. IIo HCO6XOI[I/IMOCTI/I CTYACHT MOKCT 06pamaTLc;1 3a
KOHCYHLT&HHCﬁ K [OpernogaBaTeiito. Brinonnenue 3agaHuit KOHTPOJIUPYETCA W  OLCHUBACTCA
npernoaaBaTCIICM.

I[J'IH YCIICITHOI'0 CAMOCTOSTCIBHOI'O HU3YUYCHUS MATCpHalla CCTOAHA HCIOJIB3YIOTCA Pa3JIMYHBIC
cpeacTBa O6y‘-ICHI/I$I, cpeau KOTOPBIX 0c000€ MeCTO 3aHHMAIOT I/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTHUU pa3HOTo



YPOBHSI M HAIIPABJIIEHHOCTH: YJICKTPOHHbIC YIeOHUKH U KypChI JIGKIIMH, 0a3bl TECTOBBIX 3aJaHUI U 3ajad.
DNEeKTPOHHBINA Y4eOHUK MPEACTaBIACT COOOM MPOrpaMMHOE CPEACTBO, IMO3BOJIAIONICE MPEICTABUTD IS
M3yUYeHHs] TEOPETUYECKHI MaTepHaj, OpPraHu30BaTh amnpoOHMpOBAHUE, TPEHAK M CAMOCTOSTEIbHYIO
TBOPYECKYI0 paboTy, MoMoramomee CTyJeHTaM U NpenojaBaTeli0 OLEHUTh YPOBEHb 3HAHHH B
OTpENeNIEHHOW TEeMaTHKe, a TakXke coJepiKaliee HEeOOXOOUMYI0 CIPaBOYHYIO HH(OPMAIHIO.
DNEeKTPOHHBI y4eOHUK MOKET HMHTEIpPUpOBATh B ceO€ BO3MOXKHOCTH PA3IHYHBIX IEAarOrHYeCKUX
IIPOrPaMMHBIX CPEICTB: OOY4YalOIMX IMPOrpaMM, CIPAaBOYHMKOB, YUEOHbIX 0a3 JaHHBIX, TPEHAXEPOB,
KOHTPOJIHUPYIOLIKX IIPOTPaMM.

JUia  ycnemHoOW oOpraHu3alMyd CaMOCTOSITEJIbHOM paOOThl BCE AKTHBHEE IPUMEHSIOTCS
pa3HooOpa3HbIe 00pa30BaTENbHBIE PECYpChl B CeTH VIHTEpHET: CUCTEMBbI TECTUPOBAHHS TI0 Pa3IMIHBIM
o0acTsiM, BUPTyaJIbHBIE JIEKIIUHU, JTA00PATOPUH, TIPH 3TOM IOJIB30BATEIIO TIOCTATOYHO UMETh KOMITBIOTEP
U nojxitoueHue Kk MHTepHeTy A Toro, yToObl CBSI3aThCs C MPEIOIaBaTeNeM, pellaTh BEIUNCIUTEIbHbIE
3aJlauM ¥ MoJiyyaTh 3HaHMs. Mcnonp30BaHue ceTeil yCuaMBaeT pojib CaMOCTOSATENbHON paboThl CTy/AEHTa
Y TI03BOJIIET KapAWHAJIbHBIM 00pa30M U3MEHUTh METOAUKY IIPEToJaBaHMsl.

CryneHT MOXKEeT IOoJIydyaTh BCE 3a/laHusl U METOJIMYECKUE yKa3aHHUs 4epe3 CepBep, UTO JIAaeT eMy
BO3MOXHOCTh NPUBECTH B COOTBETCTBUE JIMUYHBIE BO3MOKHOCTH C HEOOXOJAMMBIMHU JJISi BBIIIOJHEHUS
pabot TpynosarparamMu. CTylE€HT UMEET BO3MOKHOCTH BBINOJHATH PadOTy JoMa WIH B ayIUTOPUH.
Bonbioe BocnuTaTenbHOe M 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSITEIbHOM Y4eOHOM TpyJe CTy/IeHTa
uMeeT CaMOKOHTPOoJIb. CaMOKOHTPOJIb BO30YXKJIaeT U MOAJEPKUBAET BHUMAHHE U MHTEPEC, MOBBIIIAET
aKTUBHOCTb MaMSTH W MBILIUICHUS, MO3BOJIAET CTYAEHTY CBOEBPEMEHHO OOHApPYKUTh U YCTPaHUTH
JOTIYILIEHHbIE OMNOKU U HEJIOCTATKH, OOBEKTUBHO OIPENEINTh YPOBEHb CBOMX 3HAHHM, MPAKTUYECKUX
ymeHuil. Camoe JOCTYMHOE M TMPOCTOE CPEJICTBO CAMOKOHTPOJISI C MpPUMEHEHHEM HHGPOPMAIMOHHO-
KOMMYHHKAITMOHHBIX TEXHOJOT U - 3TO PsIJl TECTOB «Oon-line», KOTOpbIE MO3BOJIAIOT B PEKUME PEATHHOTO
BPEMEHHU ONPEAEIUTh CBOM YpPOBEHb BIIAJICHUS IPEIMETHBIM MaTe€pHajoM, BBISIBUTH CBOM OLIMOKU U
MOJIyYUTh PEKOMEHAALMH 110 CAMOCOBEPIIECHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nurepatypy MOXKHO pa3fenuTh Ha y4eOHUKU U ydeOHble OCOOUs, OpUTHHANIBHBIE Hay4HbIE
MOHOTpa(pMUECKUe HCTOUYHUKH, HaydHble IyOJMKallMd B MEpUOANYecKO mewyatu. M3 HUX MOMKHO
BBIICIUTh  JIUTEPATypy OCHOBHYIO (PEKOMEHIYEeMY0), JAOINOJIHMUTENbHYIO M JHUTEparypy Uil
yri1yOJe€HHOTO U3y4eHUs JUCLUIUINHBL.

N3yueHune AMCUUIUIMHBI CleAyeT HAauMHATh C Y4eOHMKA, MOCKOJIbKY YYEOHHUK — 3TO KHMra, B
KOTOPOH M3JI0’)KEHbl OCHOBBI HAY4YHbIX 3HaHUH 110 OIPEeIEHHOMY IIPEMETY B COOTBETCTBHHM C LEIIAMU U
3ajauaMy 00y4€eHUs!, yCTaHOBJIEHHBIMU NIPOIPaMMOH.

IIpu paGote ¢ nuTeparypoil HEOOXOAUMO YYUTHIBATh, YTO UMEIOTCS PA3JIMUHbIE BUIbI YTCHHUS, U
KaX/Iblil U3 HUX UCIMOJIb3YETCs Ha ONPEEICHHbBIX TallaX OCBOEHHs MaTepuaia.

IIpeosapumenvroe YTEHNE HANIPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB M HOUCK
UX 3HaYEHUS B CIIPABOYHOM JMTEeparype. B 4acTHOCTH, TpHU YTEHUHU YKa3aHHOM JUTEepaTypbl HEOOX0AUMO
oIpoOHEN MM 00pa30M aHAIU3UPOBATH MOHATHSL.

Ckeo3Hoe umenue TpeANoaraeT NpouYTeHHe MaTepraga OT Hadana 10 KoHla. CKBO3HOE UTeHHE
JUTEpaTyphl U3 MPHUBEAECHHOIO CIUCKA JaeT BO3MOXKHOCTb CTYIEHTY Cc(OpPMHUPOBATH CBOJ OCHOBHBIX
NOHATUHN U3 U3ydyaeMol 00IacTH U CBOOOIHO BIAJIETh UMH.

Buvibopounoe— Ha000pOT, UMEET LENbI0 MOMCK U O0TOOp Marepuana. B pamkax IaHHOTrO Kypca
BBIOOPOYHOE UTEHHME, KaK CHOco0 OCBOEHHUS COJIEpXaHMS Kypca, JOJDKHO HCIHOJIb30BAThCA IPH
MIOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 10 COOTBETCTBYIOLIUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUYECKUH pa3dop TekcTa C TMOCIEAYIOUIMM — €ro
KOHCrekTHpoBaHueM. OCBOEHME yKa3aHHBIX MOHATUH Oyner HambOosee 3((GEeKTUBHBIM B TOM Ciyyae,
€CIIU TPU YTEHUHU TEKCTOB CTYAEHT OyJeT 3a/aBaTh K 9TMM TEKCTaM BOMPOCHL. YacTb M3 3TUX BONPOCOB
cpopmynmupoBana B dPOC B mepeune BompocoB g coOecenoBaHus. llepeueHb STHX BONPOCOB
OTpaHHMYEH, I0ATOMY BayKHO HE TOJIBKO COJIEP’KaHNE BOIIPOCOB, HO CaM IIPUHIIMII OCBOEHHUS JIUTEPATYPHI C
ITOMOIIBIO BOIIPOCOB K TEKCTAM.

Lenbto usyuaroweco uTeHUs sBIsSETCS TIIyOOKOe M BCECTOPOHHEE TMOHUMaHUWE Yy4yeOHOM
uHpopmanmu. EcTh HECKOJIBKO PUEMOB U3y4aOLEro YTeHUS:



1. Urenne mo ajropuTtMy mnpeanosaraer pazOueHue mHbopMmanuu Ha OJIOKH: Ha3BaHUE; aBTOD;
UCTOYHMK;, OCHOBHAsl HWJAeA TEKCTa; (PAKTUYECKH MaTepual; aHaliu3 TEKCTa IyTeM COMOCTaBJICHUS
MMEIOIINXCS TOUEK 3PEHUS IO pacCMaTPUBAEMbIM BOIIPOCAM; HOBU3HA.

2. Tlpuem MOCTaHOBKHU BOMPOCOB K TEKCTY UMEET CICAYIOIIUM aJITOPUTM:

- MEJICHHO MPOYUTATh TEKCT, CTAPASICh TOHATH CMBICII H3JI0KEHHOTO;

- BBIJICIIUTH KIIFOUEBBIE CIIOBA B TEKCTE;

- MOCTapaThCsl MOHATH OCHOBHBIC UJIEH, TIOJITEKCT U OOIIMIA 3aMbICEIT aBTOPA.

3. IlpueM Te3upoBaHMs 3aKiIO4aeTcs B (QOPMYIMPOBAHUU TE3UCOB B BHUJE IOJOXKEHHM,
YTBEPKACHHM, BBIBOJIOB.

K sTomMy M0OHO 100aBUTH U MHBIE IPUEMBI: IPUEM pedeprUpOBaHUs, IPUEM KOMMEHTHPOBAHMUSL.

BaxxHo#l cocrapismomieit 11000T0 COJIMIHOTO HAYYHOTO M3JIaHUS SIBJISIETCSA CIHMCOK JINTEPaTyphl,
Ha KOTOPYIO cChIIaeTcsi aBTOp. IIpm BO3HMKHOBEHWM HHTEpeca K KaKOW-TO OOCYKIaeMOWl B TEKCTE
npoOyieMe Bcerjaa ecTb BO3MOKHOCTh OOpaTUThCSI K CHHCKY OTHOCSIIEWcS K Hel nureparypbl. B aTom
ciydae Bcsl mpoOiema Kak Obl pa30MBaeTCs HAa COCTABIISIONIME YacTH, KaxJas U3 KOTOPBIX MOXKET
U3y4aTbCs OTAEIBHO OT Apyrux. [lpu 3ToM Ba’kHO HE TEPSITh U3 BUAA OOLIUII KOHTEKCT U HE MOTPYKaThCs
Ype3MEepHO B JIeTaJId, IOTOMY 4TO TaKUM 00pa30M MOXKHO HE YBUAETH IJIaBHOTO.

[ToaroTroBka K sK3aMeHy JOJIKHA MPOBOAUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepualia, MaTepuaia
MPAKTUYECKUX 3aHATUN C 00s13aTEIbHBIM OOpallleHueM K OCHOBHBIM Y4EOHHMKAM MO KypCy. DTO MO3BOJIUT
UCKJIIOYUTH OIIMOKHK B MOHUMaHUK MaTepuaiia, oOJIerdYuT ero OCMbICIEHHE, TPOKOMMEHTHPYET MaTepHa
MHOTOYHCIIEHHBIMU TPUMEPAMH.

Memoouueckue pekomenoayuu 0711 ROO20MOGKU K IKIAMEHY:

Ox3ameH B VI-m cemectpe sBisieTcss (GOpPMOH HWTOTOBOTO KOHTPOJI 3HAHUH W YMEHHUH
oOyuaronuxcs 1o JaHHOM AUCHUIUIMHE, TIOJYYEHHBIX Ha JICKIUAX, IPAKTUUYECKUX 3aHATUSAX U B IIPOLIECCe
camMoCTOSITENIbHOM  paboThl. OCHOBOM ANl  ompefeNeHUs OLIGHKH CIYKUT YpPOBEHb YCBOGHUS
oOyyarouuMucsl Marepuaia, MpeAyCMOTPEHHOro JaHHOW paboueilt mnporpammoit K  sk3ameny
JOTYCKAIOTCSl CTYAEHTHI, HaOpaBmue 36 u Gojee OaljIOB MO MTOraM TEKYLIEro M MPOMEXYTOUYHOTO
koHTpoJisl. Ha sk3aMeHe cTyneHT MoxeT Habpath oT 15 no 30 Gamios.

B nepuoa moarotoBku K SK3aMeHy o0ydaromiuecs BHOBb 00palaiTcs K yaieOHO-METOUIECKOMY
MaTepHany U 3aKperuIsiioT IPOMEKYTOUHbIC 3HAHUS.

[ToaroroBka o6ydaromierocs K Sk3aMeHy BKIIOYaeT TPH dTara:

—  caMmocTosTeNbHas paboTa B TEUEHUE CEMECTPA;

—  HEHNOCPCACTBCHHAA IMOATOTOBKA B IHU, IPCAIMICCTBYIOIINUEC 5K3aMCHY 110 TCMaM KYypcCa;
— TOATOTOBKa K OTBCTY HA 5K3aMCHAIITMOHHLIC BOIIPOCHI.

ITpu moaroToBke K K3aMeHy 0OydaromMMCes 1es1eco00pa3HO MCHOJb30BaTh MaTepHasbl JIEKLNH,
y4eOHO-METOIMYEeCKUE KOMIUIEKChl, HOPMAaTHBHbBIE JOKYMEHTBI, OCHOBHYIO M JOINOJHHUTEIbHYIO
JUTEpaTypy.

Ha sk3ameH BeIHOCHTCS MaTepHai B o0beMe, MPeTyCMOTPEHHOM pabodel mporpaMMoil ydeOHoM
JMCLUIUIMHBI 32 ceMecTp. DK3aMeH MPOBOJUTCS B MUCbMEHHOM / yCTHOM opMe.

IIpu mnpoBeneHMM »5K3aMe€Ha B NHCbMEHHOM (YCTHOHM) Qopme, BeaymMid MpernojaBaTelb
COCTaBJISIET SK3aMEHAIIMOHHBIE OMJIETHI, KOTOPhIE BKIIOUAIOT B ce0sl: TECTOBBIE 33JaHUs; TEOPETHUECKHE
3aJJaHuA; 3a7a4 Wik cuTyauud. GopMyIMpoBKa TEOPETHUECKUX 3a/laHUs COBIANACT ¢ (POPMYIHUPOBKOI
NEepeyHs HK3aMEHAIlMOHHBIX BOMPOCOB, JOBEACHHBIX JIO CBEJCHUS OOy4alOIIMXCSd HaKaHyHe



sK3aMeHaMoOHHOH ceccun. CoaepikaHue BOIPOCOB OJHOTO OMiIeTa OTHOCHTCS K Pa3iIMYHBIM pasziesam
IIPOTpaMMBI C TEM, YTOOBI O0JIee MMOJHO OXBATHTh MaTepHuaj yueOHOH JAUCIUILTHHEL.

B aymutopum, rie mpoBOOUTCS YCTHBIA 9K3aMeH, TOJDKHO OJJHOBPEMEHHO HAaXOJWThCS He Ooiee
IIECTH CTYJICHTOB HAa OJJHOTO MPENoAaBaTeis, IPUHUMAIOIIETo 3k3aMeH. Ha moAroToBky oTBera Ha Ouier
Ha 3K3aMeHe oTBoauTCS 40 MUHYT.

I pu ripoBeIeHUH MMCBEMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pe3ynbrar yeTHOrO (IMMCbMEHHOT0) 3K3aMEHA BEIPAKACTCS OLICHKAMM:

Ouenxa «omauunon—om 91 oo 100 6ann06 — TeopeTIECKOE CONIEPKAHNE Kypca OCBOESHO MOJTHOCTBIO, 0€3
Tpo0OesIoB, HEOOXOIMMBIE MPAKTHYECKHE HABBIKK Pa0OTHI C OCBOSHHBIM MaTeprasioM cpopMupoBaHbL. Bee
TPEITyCMOTPEHHBIE IPOTPaMMOii 00ydeHHsT yueOHbIE 3a/IaHHS BHITIOJTHEHBI, KaUueCTBO MX BHITIOIHEHHS OLICHEHO
9UCIIOM OaJITOB, OIM3KMM K MAKCHMATBHOMY. Ha 9K3aMeHe CTyIeHT IeMOHCTPHpPYET TITyOOKHE 3HAHUS
TPEITYCMOTPEHHOTO TIPOTrPaMMOi MaTepraa, yMeeT YeTKO, JJAKOHWYHO U JIOTUYECKH MOCIIeIOBATEIHHO OTBEYATh Ha
TIOCTaBJICHHBIE BOITPOCHL.

Ouenka «xopouto» —om 81 0o 90 b6annoe — reopeTdeckoe cosiepkaHrue Kypca OCBOSHO, HEOOXOTUMBIE
MPAKTHYECKUE HAaBBIKKA PAaOOTHI ChOPMUPOBAHBI, BBIOJTHEHHBIE YUeOHBIE 3a/IaHHsI COJICPKAT HE3HAYMTEITHHEIC
omoku. Ha sx3ameHe CTyieHT IeMOHCTPUPYET TBEPOE 3HAHKSI OCHOBHOTO (IIPOTPaMMHOTI0) Mareprasa, yMeeT
YETKO, TPaMOTHO, O€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha TIOCTABIICHHBIE BOIPOCHL.

Ouyenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeopeTHUECKoe CoAEpKaHUE Kypca
OCBOEHO HE TMOJHOCTHIO, HEOOXOJWMBIC MPAKTUYECKHE HABBIKM pPaOOTHI CPOPMHPOBAHBI YaCTHUYHO,
BBITIOJIHEHHBIE Y4eOHbIe 3aJaHus cojepxar rpyoOble ommOku. Ha sk3ameHe CTyIAeHT AEMOHCTpUPYET
3HaHWE TOJBKO OCHOBHOTO MaTepuayia, OTBETHI COJEPKAT HETOYHOCTH, CIad0 apryMEHTHPOBAHBI,
HapyIlIeHa MOCIIeA0BATEIFHOCTh H3JIOKEHHS MaTepralia

Ouyenka «Heyooenemeopumenvno» — om 36 0o 60 6an106 — TEOPETUUECKOE COJIEPKAHUE Kypca
HE OCBOEHO, HEOOXOMMBIC MPAKTHYECKUE HABBIKA PabOTHI HE COPMHUPOBAHBI, BHITIOJIHEHHBIC YI€OHbBIC
3aJlaHus coJiepKaT rpyOble OMMOKH, TOTOJHUTENbHAS CaMOCTOATeIbHas paboTa HaJl MaTepualoM Kypca
HE TPUBEJET K CYIIECTBEHHOMY MOBBIIIEHUIO KAaueCTBa BBHIMOJHEHHs yuyeOHbIX 3anaHuil. Ha sk3amene
CTYIACHT JAEMOHCTPUPYET HE3HAHHWE 3HAUMUTEIbHOW YacTH MpPOTPAMMHOIO MaTepHuana, CyIIeCTBEHHBIE
OIMOKKM B OTBETaX Ha BOINPOCHl, HEYMEHHE OPHEHTUPOBATHCS B MaTepuase, HE3HAHHWE OCHOBHBIX
MOHATHHN TUCITUTUINHBI

8. MarepuajibHO-TeXHUYECKOe oOecneyeHne JUCHUNIUHbI

8.1.TpeGoBanusi kK MAaTePUAIBbHO-TEXHUYECKOMY 00ecTiedeHH 10

Z[J'IH pealin3aiun pa6oqel71 nporpaMmbl  JUCHUIIIIMHBI HMMCHOTCA CIICOHUAJIBHBIC IMOMCHICHUA UJIA
IIPpOBCACHUA 3aHATUHN JICKHMOHHOTO W CEMHHAPCKOIO THIIA, TPYIIOBBIX W HWHAWBUIAYAJIbHBIX
KOHC}’J’ILT&HI/II‘/’I, TCKYHICI0 KOHTPOJIA H HpOMeHQYTOHHOﬁ arTeCTagu, a TaKXKC IIOMCIICHHUA AT
CaMOCTOSITEIIbHOM pa6OTBI H IIOMCHICHHUA IJII XPaHCHHUA U HpO(bI/IJIaKTI/I‘ICCKOFO O6CJ'Iy>KI/IBaHI/I$I
O60py,Z[OBaHI/IH. CHCI_II/IaJ'IBHBIe NOMCEIICHHA YKOMIIJICKTOBAHbI CHCI_II/IaJ'II/I3I/IpOBaHHOI71 MeOEIbI0 H
TCXHUYCCKHUMU CPCACTBA O6y‘ICHI/I$I, CIyKamuymMu  Jist IMPEACTAaBJICHUS HH(bOpMaIlHH 00JIBIIION
ayIUTOPHH.

I[J'IH IIpOBCACHUA 3aHATHH JIGKIIMOHHOTO THMA HMEITCS ACMOHCTPAILIMOHHOC O60py,HOBaHI/IC )51
y‘le6H0—HarJ’IHI[HLIe nocoous. Ilo JAUCITUITIINHC «KBanToBass MexaHHKa» HMEIOTCS MMpE3CHTaluu 110
OTACJIIbHBIM TEMaM KypcCa, IMO3BOJIAIOHIUC HanOoJee 3(1)(1)6KTI/IBHO OCBOUTDH Hpe,Z[CTaBJ'IeHHHﬁ y‘Ie6HHI>i
Marepuall.

HpI/I IMPpOBCACHNU 3aHATHHN HCKHI/IOHHOFO/ CCMHUHAPCKOTO THUIIA 3aHATHHN HCIOJIB3YOTCS:
JUUECH3UOHHOE NPOZPAMMHOE 0DecneueHue:
IlepeveHb JTUIEH3MOHHOTO MporpaMMHoOro odecnedenuss KbI'y 2022




Cpok

HaumeHoBaHHe MporpaMmbl, MIPpaBo Ctpana neiicTBUs
Ne HCIO0JIb30BAHNUS KOTOPOii NMPOMCXOK- nporpam- Koa-Bo
NPeI0CTaABISAETCSA JeHU sl MHOI'0
o0ecneyeHust
JluneH3us Ha TPOrpaMMHOE 0OeCTICUeHHE
CPEIICTB AHTUBUPYCHOM 3aILIUTHI
1 Kaspersky Endupoint 'Securit.y. I Ou3Heca Poccwuiickas 12 Mecsiien 1300
- Crangaptabiit Russian Edition. 1000- Denepanus
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
Jlunien3us Ha 0(PrICHOE MTPOTPaMMHOE Poceniickas
2. obecrnieueHue Desepauus 0eccpoyHO 1300
MoitOduc CrannapTHbIN
JlutieH3us Ha MPOTpaMMHOE 0OECTICUeHHE
JUTS TIOMCKA 3aMMCTBOBAHUN B TEKCTOBBIX .
3. JIOKYMEHTaX pacipOCTPAHEHHBIX Poccuiickas 12 mecsitieB 1
®denepanus
¢dbopmaron
Antumnaruat BY3 (2000 mpoBepok)
JInnensus Ha yueOHYIO CUCTEMY
4 aBTOMATU3UPOBAHHOTO IIPOECKTUPOBAHUSL Poccniickas 12 MecsIen 3
' (CAITP) ®denepanus
«"panusiy
CRM-cucrema Poccuiickas
3. [Iporpamma nnsg 9BM "1C-butpukc: 12 mecsueB 19
o " ®denepanus
Ynpasnenue caittom". Jlunienszus Crapt
[IpaBa Ha nporpammHoe o0ecrieueHue
yHHUBEpcalbHasi cucTeMa Jjist
BCECTOPOHHET0 CTAaTUCTUYECKOIO aHAIHN3a
Y BU3yaJu3aluu JaHHbIX Ha 500
6. OJIL30BaTEJIEH. CIIA 12 MecsiieB 1
Statistica Ultimate Academic for Windows
10 Russian/13 English na 500
nosab3oBareneit JlokanpHas Bepcust (Named
User) ['omoBas mutieH3ust
[IpaBa Ha nmporpamMmHoe o0ecrieueHue
CPEICTBO pa3pabOTKU
7. EI:nbarcadgropRAD Studio Concurent Aca- CHIA 12 mecaues 34
demic Edition 1Year Term License
[IpaBa Ha nmporpamMmHoe o0ecrieueHue ajs .
Poccuiickas
8. pabotsl ¢ PDF-gokymentamu. o 12 mecsueB 15
ABBYY FineReader 15 Business cacpatit
[IpaBa Ha mporpamMMHOe oOecrieueHue A
BEJICHUS OYXTaJITePCKOTO M HaJIOTOBOTO
9. ydera Poccuiickas 12 Mecses 16
1C:byxrantepus rocy1apCcTBEHHOTO denepanvs
yupexaenus 8 [IPO®. DnekrpoHHas
MOCTaBKa
JIuueH3us Ha IPOrpaMMHOE CPEACTBO-
10. Bnneop‘enaKTop ‘ Poccuiickas BecCpOTHO 70
Movavi Buneopenaktop 15 SE Academic Denepauus

Edition




JIuneH3us Ha MPOTrPaAMMHOE CPEICTBO IS
3alucH (3aXBaTa) BUAEO C IKpaHa Poccuiickas
11. .( ) B P . 0eccpodHO 70
Movavi Screen Capture Pro (Movavi Denepanus
Screen Recorder)
[TnaTdhopma A npoBeAeHHS BEOMHAPOB Poccuiickas
12. (b pMma 1 PoBea p 12 mecsieB 1
Vuebinar Deneparus
HToro o6uuii pazmep JMIEH3NOHHOT0 BO3HATPAXKIEHUS:

8.2 Oco0eHHOCTM peaJu3aANUM JAUCHUIVIMHBI JJIS HWHBAJIUIAOB U JHI C

OIrpaHMI€HHBIMHA BO3MOKHOCTHMH 310POBbA

JUig CTyI€HTOB C OTPaHMYEHHBIMH BO3MOXHOCTSIMHU 37J0POBbsI CO3/IaHbl CIEIHMAJIbHBIE YCIOBUS
JUId TIOJydeHus oOpa3zoBaHus. B  1ensx JOCTYMHOCTH TMOJY4E€HMsI BBICHIETO OOpa30BaHUS IO
00pa30BaTeNIbHBIM MPOrpaMMaM MHBIWJIAMHU U JIMIAMHU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3JI0POBbBS
YHUBEPCUTETOM 00eCIeunBaeTCs:

1. AnprepHaTUBHAS BEpCHs OPHUITHATBHOTO caiiTa B ceTH «IHTepHeT» M1 CII1ab0BUIAIINX;

2. J1nst ”HBaNMMOB C HAPYIIEHUSIMHU 3peHus (cIaboBUISIINE, CIIETIbIC)

- TPUCYTCTBHE AaCCUCTEHTa, OKa3bIBAIOLIEr0 OO0ydYaromeMycsi HEOO0XOJAUMYI TMOMOIb,
nyOnupoBaHUE BCIyX CIIPAaBOYHON MH(OPMALIMU O pacliucaHUM y4eOHBIX 3aHATHI; HATMYNE CPECTB AJIs
YCUJIEHUSI OCTaTOYHOTO 3pEHUS, OpailjIeBCKOM KOMIBIOTEPHON TEXHUKH, BUJICOYBEIMUUTENEH, TPOTPAMM
HEBU3YaJIbHOTO JIOCTyNa K HHPOpPMAINH, IPOrpaMM-CHHTE3aTOPOB PEeUYH U APYTUX TEXHUUYECKUX CPEJICTB
npueMa-nepenadn yaeOHoi nHpOpMalnu B IOCTYNHBIX (OpMax JUlsl CTYJEHTOB C HapyLICHUSAMHU 3PEHUS;

- 3aJ1aHU VIS BBITIOJHEHUS HA DK3aMEHE 3a4UThIBAIOTCS ACCHCTEHTOM;

- MIUCbMEHHBIE 33JJaHNs BBINOJIHAIOTCS Ha Oymare, HaAUKTOBBIBAIOTCSA ACCUCTEHTY 00y4aroMMCS;

3.JIn1 WHBaIMIOB M JMII C OIPAaHMYECHHBIMM BO3MOXXHOCTSIMH 3I0POBbSI IO  CIIyXYy
(cmabocnplmaniie, riayxue):

- Ha 3ayeTe/PK3aMeHe MPHUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIUN CTYIEHTY HEOOXOJUMYIO
TEXHUYECKYIO [TOMOIIb C Y4€TOM UHJIUBUAYAIbHBIX 0COOEHHOCTEH (OH IIOMOTaeT 3aHsATh paboyee MecTo,
HepeBUraThCsl, IPOUYNUTATh U O(POPMUTH 3aJlaHKE, B TOM UHUCIIE 3alIMChIBas 1101 AUKTOBKY);

- 3a4eT/3K3aMEeH IIPOBOIUTCS B MUCbMEHHOU (opMe;

4. JIns MHBaNIMIOB U JIMI] C OIPAaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbs, MMCIOIINX HapyLICHUS
OINOPHO-JBUraTEeILHOIO almapaTa, CO3/1aHbl MaTepHAIbHO-TEXHUYECKUE YCIOBUs OOecreunBaronme
BO3MO’KHOCTh OECHPENATCTBEHHOIO JOCTya 00ydaroluuxcsi B y4eOHbIe MOMEILEeHHUs, 0OBEKTY NMUTaHUs,
TyaJeTHble U Jpyrue MOMEIEHUS YHHBEPCUTETa, a TakKe NpeObIBaHMS B YKa3aHHBIX IMMOMELIECHHAX
(HanMuue pacIIMPEeHHBIX JBEPHBIX POEMOB, HOPYUYHEN U IPYTruX NPUCIOCOOICHUN).

- NIMCBMEHHBIE 3aJIaHUS BBIOJIHAIOTCS HAa KOMIIBIOTEPE CO CIELUAIN3UPOBAHHBIM IIPOTPaMMHBIM
o0ecrieyeHreM WM HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA SK3aMEH MPOBOJUTCS B YCTHOH Gopme.

OOyuaromuecs U3 4YHciaa JUI C OTPAHUYEHHBIMH BO3MOXHOCTSIMHM 3JI0POBbsl 0O€CHeueHbl
AJIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMM B (OpMax, aJalTHUPOBAHHBIX K OTPaHUYEHHSM HX
310POBBSL.



Ipunoxenue 1
JUCT UBMEHEHUH (IOITOJIHEHUN)

B Pab04yI0 MporpamMmy 1o AUCHUITIHE « KBaHTOBasI MEXaHHUKa 10 HAIPABJICHUIO
noarotoBku 04.03.01 —Xwumust; [Ipoduns Heopranndyeckas XuMusi 1 XUMHESI KOOPAMHAITUOHHBIX

coeIMHEHUN. XUMUS OKPYKAIOIIEH Cpelibl, XUMHUECKasi IKCIIEPTU3a U SKOJIOTHYECKasi 0€301acHOCTh Ha
2022-2023 yueOHsIii ro1

Hepeqenb BHOCHMBbIX

Nen/m Jaement (mynxr) PIIT U3MEHEeHUl (JI0MOJIHeHil)

IIpumeyanue

OO6cyxaeHa W pekoMeHAOBaHa Ha 3acenanun kadenpsl Heopranwdeckoit wu
(bU3UYECKON XUMUU MMPOTOKO Ne or" " 20 1.

3aBeayronuii kadeapoit /X.b.Kymxos/




IIpunoxenue 2
Pacnpenesienne 0a/1710B TeKyIero U pyoe:kHoro KOHTpPOJIA (Ha ycmMompenue

asmopa)
Cymma bannos
Nen/n Bud konmponz Oowan cymma | 1-a mo.:;uca 2-1 mouxka | 3-1 mouka
1. Ilocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 0o 4o.
2. Texywuit Konmposn: 00 30 6annos 00 106. 00 106. 00 106.
Tpaxmuuecxue 3anamus om () 0018 6. om (000606.| om0oo66.| om0odo 6 6.
Buinonnenue
CaAMOCMOAMENbHBIX  3A0AHUL
(pewenue 3a0au ) om () 00120. om000406. |om00046 |om00o46
3. Pybescrulit KoHmposb 00 30 6annoe 00 106. oo 10 6. oo 106.
4. TECTUPOBAHHE ot 0- 10 96. ot 0- 10 36. | ot 0- 10 36. | ot 0- 1o 30.
KOJUIOKBUYM ot 0 10 216. or01076.| orO0mo76.| or0mo76.
Hmozo cymma mexkyuiezo u
pyobescnozo konmpons 0o 706annos 00 230. 00 230 00 246
5. OIIeHKA
«yAOBJICTBOPUTEJILHO» He MeHee 360. He MeHee 12 | He meHee 12 HE MEHee
0. 0 126
6. OIIEHKA «XOPOI0» menee 70 6.
(51-696.) menee 23 6 | menee 23 6 | MmeHnee 246
7. OIIEHKA «OTJIHYHO
He menee 70 0. He meHee 23 | He meHee 23 HE MeHee

0.

0

246




Ipunoxenue 3
Kpurtepuu oneHkn kayecTBa 0CBOeHHMA IMCUMILVINHBI « KBaHTOBasi MexaHUKa».
Onucanue nokaszaresjed 1 KpuTepueB OLICHUBAHUS KOMIIETEHIIUI HA Pa3JIMYHBIX ITanax ux ¢GopMupoBaHus
OCHOBHBIMH 3TaraMu q)OpMI/IpOBaHI/Iﬂ KOMHGTGHHI/IfI IIpru U3Y4YCHUU CTYACHTAMH AHUCHUILIMHBI ABJIAKOTCA IOCJICAOBATCIBHOC q)OpMI/IPOBaHI/IC
pe3yIbTaTOB OOYYCHHSI 10 JUCIUIUIMHE. Pe3ynpTaTr arrecTanmuu oOydaroNIuXcs HA Pa3IUYHBIX dTanax (GOPMUPOBAHHS KOMIIETCHIIMA MOKAa3bIBACT
YPOBEHL OCBOCHHA KOMHCTGHHI/II;'I O6y‘IaIOIIII/IMI/IC$I.

Kon PE3YJIBTAT KPUTEPHUHU U IIOKA3ATEJIM OHEHUBAHMUS PE3YJIbTATA OBYUEHUSA
KOMITeTEeHIM U OBYYEHUA CooTBeTcTBHE YPOBHEll OCBOCHHEe KOMIIETCHIUH IJIAHUPYEMBIM Pe3yJbTATaM 00y4eHUsl M KpUTepUsM HX
mo JUCHUIIJIMHE OILICHKHN
(MoznyJr0) KOMIIETEHIHUA TOPOT OBBIH 0a30BBIH NPOABUHYTHIN
He chopMHUpOBaHA
IIKAJIA 10 TPAAMIHOHHOMH NATHOANJIBLHOM cucTeMe
HEIO0IMYCK HEYI0BJETBOPUTECJIHLHO YAOBJIETBOPUTECJILHO I xopouio OTJINYHO
IIKAJa N0 0aJVIbHO-PETHHI 0BOM cHCTeMe
0-35 36 — 60 61 — 80 81-90 91 - 100
3HaTh: He 3naer | He 3HaeT OCHOBHBIX | ODHEHTHPYETCS B | 3HAET u MOXET | 3HAET (MoxeT
IK-3. CHOBHBIE MIPUEMOB JIATEPATYPHBIX BBIOpaTh W3 JIAHHBIX | BOCIIPOU3BECTH o
Cnocoben KCIEPUMEHTAIIBHBI BBIITOJTHEHUS HCTOYHHKAX IO | TUTEPATYPHI MaMsITH) CTaHIApTHHIC
MNPOCKTUPOBA | e METOJIBI CTaHJAPTHBIX aHAIN3Y, U | CTAHJAPTHBIE TIPUEMBI | IPUEMBl  aHAIN3a U
Thb U | mpuMeHsIeMbIE ISt ornepanuin JKCIIEPTU3E aHaIM3a U IKCHEPTHU3BI | IKCTIEPTU3BI CIIOKHBIX
OCYIMECCTBIIAT | onpenesieHUst MOJTYYCHHST BEIIECTB | CJIOXKHBIX BEIIECTB M | CJIOKHBIX BEIIECTB U | BEIIECTB M OOBEKTOB,
b CTPYKTYpPBI U U3y4YCHUS CBOWCTB | OOBEKTOB, 0OBEKTOB, MOHUTOPHHTA 51
HaIlpaBJICHHBI | HEeOpPraHUYECKUX Y 3aKOHOMEPHOCTEH | MOHUTOPHUHTY U | MOHUTOPHHTA U | UCClIeJOBaHUI
7 CHHTE3 | coeMHCHUMN HUCCJICIOBAHUIO HUCCIICIOBAHUA CIOXHBIX XUMHYECKUX
HEOpraHn4ce CIIOKHBIX CIIOKHBIX XUMHYECKHUX | MPOIECCOB.
Knx XUMHYECKUX [IPOLIECCOB.
CO@I[I/IHGHI/Iﬁ IIPOLIECCOB,;
C IIOJC3HBIMH | YMeTh: He ymeer | He ymeer 0e3 | yMeeT MpH MOMOIIU | YMEET CaMOCTOSITENBHO | yMeeT
CBOWCTBaMHU IIpoBoauTth MOCTOPOHHEHN KOJUIET  BBIIIOJIHSTD | BBIIIOJIHSATH CaMOCTOATEIILHO
Hnox TpafiyupOBKY IIOMOIY BBITNOJIHATE | IPOCTEULINE MIPOCTEUILINE BBINIOIHATH
PYKOBOACTBO | cpeACTB U3MEPEHUN; CTaHIapTHHIE AHATUTAYECKHE AHATUTUYECKHUE MPOCTEUILINE
M CTPOUTH oIepaluu oIepaluu oIepaluu AHAUTUTUYECKUE




CTeUAINCTA
Ooutee
BBICOKOM
KBaJIM(pHKAIH
u

IpagyupOBOYHBIE IIOJIyYEHUS! BEIIECTB | XUMHUYECKOIO XMMHYECKOIO aHallu3a, | OIepaluu
KpHUBBIC (TaOIHIIBI); U U3YYEHUs CBOMCTB | aHA/IN3a, MOHHUTOPHHIA U | XUMHUYECKOTO aHaJIM3a,
IIOATOTABINBATh U 3aKOHOMEPHOCTEW | MOHUTOPUHIA U | OKCIEPTU3Bl CJIOXKHBIX | MOHUTOPHUHIA U
HUCXOJIHOE  CBIPBE, npu YCIIOBUM | BKCIIEPTU3bI BELIECTB, HCCJIENOBATh | SKCIEPTU3BI CIIOKHBIX
OCHOBHbIE u IIOCTOSIHHOTO CIIOXHBIX BEILECTB, | XMMHUYECKHE TPOIIECCHI | BELIECTB, UCCIEN0BATh
BCIIOMOTaTEJIbHBIE oOpallleHUsl K TEKCTY | UCCIIE0BaTh npu YCIIOBUH | XUMUYECKHE
MaTepuabl c CTaHJIapTHOM XUMHYECKHE IIOCTOSIHHOTO IIPOLIECCHI oe3
y4eToM TpeOOoBaHUIA METO/IUKH; IIPOLIECCHI npu | oOpanieHus K TEKCTy | oOpalleHus K TEKCTy
OXpaHbl Tpyaa YCIIOBUH CTaHJApTHOU CTaHJApPTHOU
MOCTOSIHHOTO METO/IUKH; METO/IUKH;
oOpareHus K
TEKCTY CTaHAAPTHOMU
METO/IUKH;
Baaners: He He BIIQJICET | BIAJACET  IOJHBIM | BIAJEET MOJIHBIM | UMEET YETKOE,
TEeXHOJIOTUSIMU Biazeer | 0a30BBIMU HaBBIKAMU | KOMILJIEKCOM KOMIUIEKCOM HAaBBIKOB | IIEJIOCTHOE
OIICHKH Hay4yHO- MOJTy4eHUs Y | HABBIKOB aHAJIN3a U | AaHAJIW3a W JKCIIEPTU3BI | PEACTaBICHUE 0
MIPAaKTUYECKOU U3y4eHUs 3KCIEPTU3BI OTAEIIbHOU TPYNIBI | TOJTHOM  KOMILIEKCE
3HAYUMOCTH XUMHUYECKUX OTAEJIBHOM TPYNIBI | BEIIECTB U | HABBIKOB aHalIM3a U
BBIOpPAHHOTO METOJa CBOMCTB COEAMHEHMI | BEIIECTB U MPOCTHIX | pa3HOOOpa3HBIX OKCIIEPTU3bl  BEIIECTB
CHUHTE3a pa3IMYHON MaTepHaJioB, MaTepHualioB, Pa3IMYHON NPUPOABI U
HEOPraHNYECKUX PUPOJIBL; MOHUTOPHHIA Y | MOHUTOpPUHTA U | pa3HOOOpa3HbIX
COCIMHEHUH; KOMILJIEKCHOTO HCCIIe10BaHus MaTepuaios,
WCIIOJIb30BAHUS UCCIe10BaHus XUMUYECKUX MOHUTOPHHIA u
KOMIIBIOTEPHBIX XUMUYECKUX IIPOLIECCOB M CHUCTEM | KOMILIEKCHOTO
porpaMm u IIPOLIECCOB M CUCTEM | IIPU YCIIOBUH | UCCIIEJOBAHUS
3KCIIEPUMEHTAIIbHbI npu YCIIOBUM | YACTUYHOTO XUMHUYECKUX
X  METOJIOB I MIOCTOSIHHOTO oOpallleHuss K TEKCTYy | MPOIIECCOB M CHCTEM
MIOCTPOEHUSA obpateHus K | CTaHAApTHOM 06e3  oOpamieHust K
XUMHUYECKUX u TEKCTY CTaHJAPTHOM | METOJIUKH; TEKCTYy  CTaHJApTHOMU
CTEPEOXUMUYECKUX METOJUKY; METOIUKH;
bopmyn
COCIMHEHUN 51

38




TPYTUX BHI0OB
WUTIOCTPATUBHOTO
Marepuana.
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