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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO0111ast TPYI0EMKOCTh JUCIUILTAHBI COCTaBIsieT 3 3aueTHbie equHuibl (108 yaca).
dopMa IPOMEKYTOUHOM aTTECTALUU — 3a4ET

Ounas gopma
oOyueHus

Kypc 3
Cemectp 1
Jlexin
IIpakTrHueckue 3aHATUs
JlabGoparopHsbie 3aHATHS 72
Koncyapranuun -
WToro ayiuTOpHBIX 3aHATHI 72
CamocTosTenbHas pabora 36
Kypcosas pabora -
OK3aMeH -
O61iee KOJTUYECTBO YaCOB 108

2. Ilesin 0CBOCHUS AMCHMILINHBI
Kypc ob6meit pu3nku siBIsieTcst 0cHO8HbIM B O0ILEH CHCTEME COBPEMEHHOM MOATOTOBKH (PU3UKOB
— npodeccuonanoB. OH u3naraercs Ha MJIQANIMX Kypcax M €ro IJIaBHOW 3ajaueil sBisercs
co3manne (yHIaMEHTAIbHOW O0a3bl 3HAHWK, HA OCHOBE KOTOPOH B JMajbHEHIIEM MOXKHO
pa3BUBaTh OoJiee yriIyOJIEHHOE U JIETATU3UPOBAHHOE U3yYCHHE BCEX pa3AesioB (U3UKH B paMKax
[IUKJIa KYPCOB IO TEOPETHUYECKON (PU3UKE U CIICIHATHN3UPOBAHHBIX KYPCOB.

Inasuvie mpebosanus, TpeabsBIsSeMble K Kypcy oOmei ¢usuku: 1) HeoOXoaumo
chopMHpOBATH y CTYJACHTOB €IUHYIO, CTPOHHYIO, JIOTUYECKH HENPOTHBOPEUHBYIO (PU3NIECKYIO
KapTUHY PeaibHOTO MHPA; 2) B paMKax €IHMHOI0 MOAX0/1a KIIaCCUYECKON (JOKBAaHTOBOM) (PU3UKU
HEOOXOJUMO PACCMOTPETh BCE OCHOBHBIE SIBJICHMSI U IPOLIECCHI, MPOMCXOASIIUE B IPUPOJIE,
YCTAaHOBUTh CBSI3b MEXKJY HHMH, BBIBECTH OCHOBHBIE 3aKOHBl B BHJIE MaTEMaTUYECKHUX
ypaBHeHuH. [lo Mepe HE0OXOIMMOCTH B Kypce BBOJSTCS HEKOTOPBIE AJIEMEHTHI PENsTUBU3MA,
CTaTUCTUYECKU-BEPOSTHOCTHBIX ~METOJOB, KBAaHTOBBIX IPEICTABJICHUN, KOTOpBIE 3aTeM
KOHKPETH3UPYIOTCS U YTOUHSIOTCS B KypcaxX TeopeTHuecKod (u3MKH; 3) HEOOXOAMMO HAy4YHTh
CTYZCHTOB OCHOBaM IMOCTAHOBKH M NMPOBEACHHS (PU3MUECKOTO IKCIEPUMEHTA € MOCIEIYIOIUM
AQHAJIM30M U OLIEHKOM MOJYYEHHBIX Pe3yJIbTaTOB.

OcHoBHasl 3a/1a4a Kypca (U3UKH aTOMHOTO sIJIpa U 3JIEMEHTapHBIX YaCTHIL 3aKIH0YaeTCs B
CO3aHMM (YHJAMEHTAJIbHOM 0a3bl 3HAHUM AN W3Y4YEHMs] BCEX pa3/IeJIOB TEOPETUUYECKOM
bu3uKky, crnenuanuzanuii, OOLIETEeXHUYECKHX AMCUUIUIMH M NpakTUKyMoB. Kypc ¢usuku
JIOJI’KEH HOCUTh MHPOBO33PEHUECKYIO0 M METOJI0JIOTUYECKYIO HaIlPaBJI€HHOCTh, COPMUPOBATH Y
CTYACHTOB CTpPOIHYIO, €IUMHYI0 HaydyHYyIO KapTHHY Mupa. OOmas ¢usuka sBisercs Hpexne
BCET0 IKCIIEPUMEHTAILHON HayKoi. B Kypce HeoOX0oauMo pacCMOTpPETh BCE OCHOBHBIE SIBJICHUS
IPUPO/IbI, YCTAHOBUTH CBSI3U MEXK/Yy HUMH, ITOJIyYUTh OCHOBHBIE 3aKOHBI Ha OCHOBE 00001IeHN I
OKCIEPUMEHTAJbHBIX  pe3ynbTaroB. Kypc  JOMKEH  NpeaycMOTpeTh  KOJIMYECTBEHHOE
paccMOTpeHHe KOHKPETHBIX 337ay, BBEJECHHE OCHOBHBIX 3J€MEHTOB COBPEMEHHOM (U3UKU -
OCHOBbI TEOPUU OTHOCHUTEIBHOCTH, JJIEKTPOAMHAMUKH, HJIEMEHTOB KBAaHTOBOM TEOpHUH,
CTaTUCTHUYECKON (PUBUKHU U T. 1.

OcHoBHBIE (OpPMBI H3yYEHUS] Kypca oOmmer ¢GU3UKKA - JEKIUH, COMPOBOXKIAEMbIE
JNEMOHCTpalMsAMU (PU3HUECKUX SIBICHUH U MpOIeccoB, y4eOHBIX (DUIBMOB, KOMIBIOTEPHBIX
MOJIETIbHBIX ~ JKCHEPUMEHTOB; CEeMHUHApCKHe (MpaKkTUYecKHe) 3aHsATHs, Ha  KOTOPBIX
paccMaTpUBAIOT METOBI PELICHHS 3a/1a4, 3aKpeIyICHHEe JIEKIIMOHHBIX MaTepHalioB U Jp.; 00NN
buznyecKkuil MpakTUKYyM, UMEIOIINN LEIbI0 SKCIIEPUMEHTAIbHO U3YyYUTh OCHOBHBIE (PH3UYECKHE
3aKOHOMEPHOCTH B PEaJIbHBIX YCIOBHSIX, HAYUUTh CTY/EHTOB ONPEACIATh Ha ONbITE (prusnyeckue



napaMeTpsl, OLEHUTh MX TOYHOCTh U JIOCTOBEPHOCTh, O3HAKOMHUTH CTYICHTOB C COBPEMEHHOM
M3MEPUTENIbHOM anmaparypoi, ¢ MIpUHIIMIIaMHA aBTOMAaTH3aI[ul (PU3NYECKOTO IKCIIEPUMEHTA.

W3yuenmne kypca (U3UKH aTOMHOTO si[jpa ONMHUPAETCS HA 3HAHWE CTYIEHTOM OCHOBHBIX
MOJIO)KEHUH MEXaHMKH, SJEKTPUYECTBA M MAarHeTU3Ma, ONTHUKH, METOJO0B MaTeMaTHYeCKOi
(bu3uKH, STEKTPOTUHAMUKH U JIP.

OcHoBHOl (QopMoii u3NOKeHUsT MaTepuana Kypca sBisiotes gaexyuu (80%-85%
Marepuana mnporpammbl kKypca). Octanbable 15%-20% BbIIeNsOTCS AJII CAaMOCTOATEIBHOTO
U3YYEHUS CTYJEHTAaMH C COOOIIEHHEM UM JHUTEPATYPHBIX HCTOYHMKOB M METOAMYECKUX
pazpaboTtok. Kpome Toro yueOHBI TU1aH MpexycMaTpUBaeT JOMOJHUTEIbHBIN 00beM 4acoB (10
40%) 1 caMOCTOSITEIbHON pabOThI CTYI€HTOB O] PYKOBOJICTBOM IPEIO/1aBaTeNsl.

3akperuieHue JEeKIMOHHOTO MaTepuana MPOUCXOIUT Ha HMPAKMUYecKux 3auaAmusx, Ha
KOTOPBIX pacCMaTpUBAIOTCA Pa3JIMYHbIe METO/bI PEIICHUS 3a]a4 U HauboJjee TUITUYHBIE 3a/1a4H
no Kkypcy. CTyaeHThl MOJIydalOT TaKKe JOMAlllHWE 3aJaHus B BHIE pAga 3aaad  u3
COOTBETCTBYIOIIUX 33JaUHUKOB.

Heorsremnemoli dyacTteo Kypca oOmeid ¢muku sBusiercs OOwuil  Qusuueckull
npaxmuxym. Ero riaBHble 3a1aun: 1) HAY4UTh NPUMEHSTh TEOPETHUECKUN MaTepHall K aHATU3y
KOHKPETHBIX (PM3MUECKUX CUTYAIHH, SKCIEPUMEHTAIBHO M3yYHTh OCHOBHBIE 3aKOHOMEPHOCTH,
OLICHUTH MOPSIIKH M3y4aeMbIX BEUYHH, OMPEIEIUTh TOYHOCTh U JOCTOBEPHOCTH MOTYUEHHBIX
pe3yabTaToOB; 2) O3HAKOMHUTH C COBPEMEHHOW H3MEPUTENIbHOW anmapatypod, ¢ OCHOBHBIMH
NPUHIIMIIAMHA ~ aBTOMATU3allUd W KOMIIBIOTEpU3AllMM TPOIEcCcCOB cbopa U 00pabOTKU
uHPOpMALIUK, C OCHOBHBIMH DJJIEMEHTAMH TEXHUKH O€30MacHOCTH TMpH TPOBEICHHUU
SKCIIEPUMEHTAIBHBIX UCCIEA0OBAHUN.

3. Mecto gucuuniaunsl B crpykrype OIIOII: Ba3zoBas yacts. 51.5.08.05

Jannas yuyeOnas aumcuuiuiiHa BikiroueHa B paszzmen b1.5.08.05 OO6menpodeccrnonanbHbIi"
OCHOBHOI1 0O0pa3oBarenbHOl mporpammel 03.03.02 ®@usuka. OcBauBaetcs Ha 3 Kypee, 1 cemecTp.

Kypc «AtomHas ¢pu3ukay mo3BONISET CTYyJCHTaM OBJIAJCTh (PyHAAMEHTAILHBIMU MTOHATUIMHI
U METOJaMU COBPEMEHHOW MaTeMaTukH, 0e3 3HaHHMs KOTOPBIX HEBO3MOXHA JallbHeHIas
npodeccuoHanpHas MoAroroBka. JuciuruinHa OGasupyercs Ha 3HAHMSX, MOJIYYEHHBIX IpU
U3y4eHUM KYypCcOB MaTeMaTHKU M (U3UMKU B cpefHel oOuieoOpa3oBarenbHOl mikone. Jlns
OCBOEHHUS JUCHMIUIMHBI CTyJEHTaM HEOOXOJUMO 3HaTh IIKOJBHBIM KypCc (U3MKH U OCHOBBI
T pepeHIMaIbHOr0 U MHTErpaIbHOTO MCYUCICHHS.

TpeOGoBanus K CTyIeHTaM.
4. TpeboBaHus K pe3yJbTATaM OCBOCHHS THCIMIIJIHHBI

Komnerenmuu oby4daromierocs, GopMupyeMble B pe3ybTaTe OCBOSHUS AUCIUILITHHBL.
B pesynprare m3ydeHUs DUCHUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00J1aaTh CISTYIOIIMMHI
KOMIETSHIUSIMU (pe3yabTaTaMH OCBOCHHSI 00pa30BaTEIbHON IPOrPaMMBI):

Koabr .
. Conepxxanue KoMNeTeHIUI
KOMIIeTeHIIH A
CIIOCOOHOCTHIO UCIIONB30BATh B PO(ECCHOHATBLHON AesITENbHOCTH Oa30BbIC
OHK-l C€CTCCTBCHHOHAYYHEBIC 3HAHNM A, BKJIIOYasd 3HAHUSA O IMMPEAMETEC U 06’beKTaX

HU3YUCHUA, MCTOAaX UCCIICAO0BaHNA, COBPCMCHHBIX KOHIICIIIHUAX,
JOCTMIKCHUAX U OTPaHUYCHUAX €CCTCCTBCHHBIX HAYK

CIIOCOOHOCTBIO UCIIONB30BATh 0A30BbIE TEOPETUUECKUE 3HAHUS
OIlK-3 byHIaMEHTAIBHBIX PA3/eNIOB 00IIeH U TeOPETUIECKON (PU3UKH ISt
pemnieHus mpohecCHOHATBHBIX 3a7a4

B3anMocCBs3b MIIAHUPYEMBIX PE3yJIbTaTOB OOYYEHMs MO JUCLUUIUIMHE ¢ (HOPMUPYEMBIMU



komnerennuamu OITOIT:

Koasi IInanupyemble pe3yabTaThl 00y4eHH,
KOMIIeTEeHIM i cooTBeTcTBYIOIME (popMHUpYyeMbIM KomMueTeHuuamM OITOIT
onon 3HaTh YMmethb Baagern
OCHOBHBIC (pr3HUeCKUe |-OOBSICHUTH OCHOBHBIC  |-HCIIOJIb30BAHUS
SIBJICHUS] 1 OCHOBHBIE HabIt01aeMble OCHOBHBIX
3aKOHBI (DUBUKHL; MIPUPOJIHEIC SIBICHUSA U |00mIepu3ndaeckx
IPaHULBI UX 3¢ deKTsl ¢ mo3uui 3aKOHOB M [PHUHLAIIOB B
NPUMEHUMOCTH, (dyHIIaMEHTAIbHBIX BAKHEUIIIUX
[PUMEHCHHE 3aKOHOB B (bﬂanecm:lx § MPaKTUYECKHUX
BAKHOHIIIX B3aUMOJICICTBUI; MPUIOKEHUSX;
fpalrirccix -yKa3aTh, KaKie 3aKOHBI |-TIPUMEHEHHS] OCHOBHBIX
TIPUIIOAKCHUAX, OMUCHIBAIOT JaHHOE METOJI0B (PU3UKO-
- OCHOBHBIC aBnenne uin >QPexT; | MaTeMaTUYECKOro
(du3nUYecKrue BEINYUHBI AHaNN3a JUIs PELLIEHUS
OITK-1 v Qusmaeckue -MCTOJIKOBBIBATh CMBICII |€CTECTBEHHOHAYYHbIX
KOHCTAHTBI, HX (bU3UYECKUX BEJIMYHMH U |3a]a4.
onpeJieleHue, CMbICT, TIOHSTHUH;
CHOCOOBI M €TUHUIIBI UX
U3MEPEHUS,; -3allMChIBATh YPABHCHUA
- pyngameHTanbHbIC JUIst PU3AICCKUX
busmyeckue onpITe u |BEHUMH B cHCTeMe Cu;
UX POJb B Pa3BUTUU
HAyKH; -MCI0JIb30BaTh
pa3IuyHbIE METOIUKH
- HA3HAYCHUE U .
. (bu3nUecKux U3MEpeHun
MIPUHLUIIBI 1EUCTBUS W 06paGoTKH
HCHONb3yCMBIX SKCIEPUMEHTAIBHBIX
(pusuyeckux IPHOOPOB; | rapmbIX;
OCHOBHBIE (pu3nveckre |-00BSICHUTH  OCHOBHBIE-HCIIOJIb30BAHUS
SIBJIEHUS. 1 OCHOBHBIE HaOIt01aeMbIe OCHOBHBIX
3aKOHBI (PH3HKH; MIPUPOJIHBIE  SBJICHHUS 1 00MIEHU3UIECKUX
IPaHHLbI KX 3hdeKkTsl ¢ MO3UIHH 3aKOHOB M [PHHIIAIIOB B
NPUMEHUMOCTH, dbyHIaMEHTATBHBIX BOKHEUIIINX
[PUMEHEHHE 3aKOHOB B (I)I/I3I/IHGCKI:IX } MPaKTUYECKHUX
BAKHOHIIIX B3aUMOJICHCTBUI; MIPUIIOKEHUSX;
fpakrcciix -yKa3aTb, KaKWe€ 3aKOHBI-TPUMEHEHHS OCHOBHBIX
OIIK-3 TIPUTIOAKCHHAX, OMMCBIBAIOT JTaHHOE METOJI0B (PU3UKO-
- OCHOBHBIC sBreHre uin >pQPeKxT;  |MareMaTH4ecKoro
¢bu3nyecKkrue BEIUYUHBI AHaNN3a JUIS PELICHUS
1 dusndeckue -MCTOJIKOBBIBATh ~ CMBICJI| €CTECTBEHHOHAYYHBIX
KOHCTAHTBI, HUX (bI/ISI/I'—IeCKI/IX BCIWYMH WH|3aaa4.
oTpezieNieHUe, CMbICH, TIOHSTUH;
CHIOCOOBI M €TUHUIIBI UX
U3MEPEHUS, -3allMChIBATh YPABHCHUS]
- hyH/IaMEHTaJIbHbIE AT (usmueckux




(hU3UYECKHE OTBITH 1
WX POJIb B Pa3BUTHH
HAYKH;

- Ha3HAYCHUE U
MIPUHIUIIBI ICHCTBHS
HCTIOJIb3yEeMBIX
¢uznveckux npudopos;

BennuuH B cucteme CU;

-HCII0JIb30BATh
pa3u4HbBIE  METOJIUKH
(bu3nYeCKUX H3MEpeHUH|

u 00paboTKHy|
IKCIIEPUMEHTAITLHBIX
JIAHHBIX;

[Tpu npoBeneHUH y4eOHBIX 3aHATHIA 0OecreunBaeTCsl pa3BUTHE Y 00yYarOLIMXCSl HABBIKOB
KOMaHHOU pabOThl, MEKJIMYHOCTHOW KOMMYHHKAIIMH, IPUHATHUS PEIICHUH, TUAEPCKUX KaueCTB
(BKJItOUAsi IPU HEOOXOJMMOCTH IPOBEIEHHE MHTEPAKTUBHBIX JIEKLUH, ITPYNIIOBBIX JUCKYCCHUH,
POJICBBIX HUTIP, TPCHHUHIOB, AaHAJIM3 CI/ITyaI_II/Iﬁ U HMUTAIIUMOHHBIX MOI[CJICFI, npenoaaBaHue
JUCUMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX Ha OCHOBE pE3YJIbTATOB HAy4YHbBIX
UCCIICIOBAaHMI, B TOM YHCIIE C YYETOM PErHOHAIBHBIX OCOOEHHOCTEH W mpodeccHoHaIbHOMI

JESITEIbHOCTH BBIITYCKHUKOB M MMOTpeOHOCTEH paboToaareneil).




[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

Howme
p HaumenoBanne Tem (BONpOCOB), 3ansTist CamocTosiTeabHas padora Jlurepa
Hexen HU3y4aeMbIX N0 JTAHHOM CTY/IeHTOB ®opMBI KOHTPOJIA Typa
" JIMCITHTLTHHE nabop Copepxanne Yacer
1-2 N3ydenue criekTpoB U3IIy4eHHUs aTOMa BOAOPOa 4 Teopus bopa atoma Boopoia 6 | Yerusiii onpoc, [1], [2],
COOOMIEHUS 110 [3], [4],
BOITPOCAM TEMBI, [5], [6]
KOHCIICKT.
3-4 Onpenenenne noctosiHHOM Pundepra 4 VYpasnaenwue llpeaunarepa VYernslii onpoc, [1], [2],
JOKJIaJ, KOHCIIEKT, [3], [4],
[5], [6]
5-6 Nzydenne r¢dekra 3eemana u [lamena-baka 4 CucremMaTuKa aTOMHBIX YcrHblit onpoc, [1], [2],
coctosauii. CBs3b Paccena- JOKJIaJl, KOHCIIEKT, [3], [4],
CayHzepca. KOJIJIOKBUYM [5], [6]
7-8 D¢dexr [lTapka 4 (1j)-cBs3p 10 | Yernpiii onpoc, [1], [2],
KOHCIEKT, JOKJIa, [3], [4],
[51, [6]
9-10 N3yuenrne KOMOMHAIIMOHHOTO PacCesiHUs CBETa 4 Bpamarensubie n VCTHBI#H orpoc, [1], [2],
KoJie0aTelIbHbIE COCTOSTHUS KOHCIICKT, IOKJIaL, [31. [4].
MOJIEKYI KOJLTOKBIYM [5]. [6]
11-12 | OnpeneneHue MOCTOSTHHONH TOHKOU CTPYKTYpPBI 4 CnuH-opOUTaNBEHOE 10 | YerHslit onpoc, [1], [2],
B3aUMO/ICHCTBHE KOHCIIEKT, I0KJIax, [3], [4],
[51, [6]
13-14 | Cuérunx Ieiirepa 2 Snepuslie peakuuu. Mojenn Yernsiii onpoc, [1], [2],
AJIEPHBIX SA7EP KOHCIIEKT, JIOKJIa/I, [3], [4],
[5], [6]
15-16 | Onpenenenue nepuoia noypacnajga H30TOIOB 4 PannoakTUBHOCTE U €€ BUIIBI U 10 | YcrHsiit ompoc, [1], [2],
3aKOHOMEPHOCTH KOHCIIEKT, oknaz, | [3], [4],
MMpE3CHTAlIUA [5]’ [6]
17-18 VeTHBIN ompoc, [1], [2],
KOHCIIEKT, JOKJIA/I, [3], [4],




KOJIJIOKBUYM [5], [6]

UTOrO 2 36

Ipumeuanus:

— Bce Bupl yueOHOM pabOTHI MOTYT POBOAUTHCSA JUCTAHIIMOHHO HA OCHOBAHHH JIOKAJFHBIX HOPMAaTHBHBIX aKTOB.

— B niensx peanuzanuy MHAWBUIYAIBHOTO TI0X0/1a K 00YUEHHUIO CTYACHTOB, OCYIICCTBISIONINX YUSOHBIH MPOIECC 10 MHIUBUAYAIBHON TPACKTOPHUH B paMKax
WHANBHUIyaJFHOTO padOYero IuiaHa, n3ydeHue JaHHON JUCIHUILINHBI MOXKET OCYIIECTBIISTHCS Yepe3 WHANBHUIyaTbHbIE KOHCYJIBTAINH PENO1aBaTeNs OYHO, B YaCHI
KOHCYJIbTAIINH, [0 JICKTPOHHOM MoYTe, a TakkKe ¢ ucrois3oBanreM Webex, miatdopmbl auctaHnnonHoro odydenus Moodle, mudHbiii KaOWHET CTyICHTa Ha caiTe
COT'Y, npyrux snementoB SUOC COI'Y.



[BBeauTe TeKCT]

dopma KOHTPOJIS MunumanabHoe 1js | MakcumaiabHoe
aTTecTAllUH KOJIHY€CTBO
KOJIUYeCTBO 0aJ/I0B
0aJ10B
JlaGopartopnas padota Ne 1. U3yuenue
CIIEKTPOB M3JIYYCHHUS aTOMa BOJIOPOJIA 0 7
1. TloaroroBka Teopuu U X0/a pabOTHI 0 5
2. IlpoBenenue sKcriepuMeHTa 0 2
3. OO6paboTka pe3yJbTaTOB U clada
oTyera
Jlaboparopnas pabora Ne 2. OnpeneneHue
nocTostHHOM Puabepra
1. [ToaroroBka Teopuu 1 xo0/1a padOTHI 0 5
2. [IpoBenenne sxciepuMeHTa 0 )
3. OOpaboTka pe3yiabTaTOB W Cjada 0 2
oTyeTa
JlaGoparopnast pabGora No 3. Uzyuenue
s dexra 3eemana u [lamena-baka
1. [ToaroroBka Teopuu U X0/1a padOTHI 0 7
2. [IpoBenenne sKciepuMeHTa 0 )
3. OOpaboTka pe3yiabTaTOB W Cjada 0 2
oT4yeTa
JlaboparopHast pabora Ne 4. Dddexr
[IIrapka
1. [ToaroroBka Teopuu 1 xo0/1a padOTHI 0 5
2. [IpoBeneHue skciepruMeHTa 0 3)
3. O6paboTka pe3ynbTaTOB M claya 0 2
oTyeTa
Jlaboparopnast pabora Ne 5. Usyuenue
KOMOWHAITMOHHOTO PACCESIHUS CBETA
1. [ToaroroBka Teopuu U xo/1a pabOTHI 0 )
2. [IpoBeneHue skciepruMeHTa 0 3)
3. OO0paboTka pe3yibTaTOB W cjaada 0 2
oTyeTa
Jlaboparopnas padota Ne 6. Onpenenenue
ITOCTOSIHHOW TOHKOW CTPYKTYpPBbI
1. [ToaroroBka Teopuu U xo/1a pabOTHI 0 5
2. [IpoBeneHue sxcriepuMeHTa 0 S)
3. OOpaboTka pe3ynbTaTOB W claya 0 2
oTyeTa
JlaGoparoprass pabora Ne 7. Cuérumk
I'eiirepa
1. [TonroroBka Teopuu M X012 pabOTHI 0 3)
2. [IpoBenenue sKcriepuMeHTa 0 )
3. OOpaboTka pe3ynbTaTOB W caada 0 2

OT4YCTAa




JlaGopatopnas pabota Ne 8. OmpeneneHue

nepuoa nojiaypacrnaaa u30TomoB

1. [TonroroBka Teopuu 1 X012 pabOTHI 0 5
2. [IpoBenenue sKciepuMeHTa 0 )
3. O6paboTka pe3yabTaTOB M claya 0 2
oTyeTa

Htoro 0 100

6. O6pa3oBaTe/ibHbIe TEXHOJIOTHHI

TpaanunoHHbIe JIEKIMH ¥ NPaKTHYeCKHe (CeMHMHAPCKHE) 3aHATUSI C HCIOJb30BaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOTMH. JIEKIIMM € HMCHOJIb30BAHUEM MYJIBTUMEIUNHBIX
[pe3eHTalMui, JIeKUUu-0ecenpl, JEKUUU-AUAJIOTH, ABPUCTUYECKUE  JIEKLUH, JIEKLIHMH-
BU3YyaJIM3allMH, NPAKTUUECKUE 3aHATHsI, CaMOCTOsATENbHas paboTa CTYIEHTOB, KOMIIbIOTEPHOE
TECTUPOBAHUE.

Jlekuus-quaaor — coaepKaHue MOJAeTCs Yepe3 CEPUI0 BOIPOCOB, HA KOTOPHIE CTYIEHT
JOJKEH OTBEYATh HEMOCPEACTBEHHO B XOE JIEKLUU.

JlabGopaTopHoe 3aHsTHe - (opMa y4eOHOTrO 3aHATHS, MPU KOTOPOU CTYAEHT IO
PYKOBOJCTBOM IIpenojaBaTelis MPOBOAUT €CTECTBEHHbIE WJIM MMHUTALMOHHBIE 3KCIEPUMEHTBI
WIM ONBITHI C IIEJIbIO MOATBEPIKICHUS OTIENIbHBIX TEOPETHUYECKUX IOJOKEHUH OIpe/IeIeHHON
y4eOHON JMCUUIUIMHBI, TpUOOpeTaeT NpPaKTUYECKHE HaBBIKM pPAa0OTBI C J1AOOPATOPHBIM
o0opyoBaHuEM, 000PYZOBaHUEM, BHIYUCIUTEIBHON TEXHUKON, H3MEPUTENILHON anmaparypoi,
METOAMKON 3KCIIEPUMEHTANIbHBIX HcciefoBaHui. JlaboparopHble 3aHATHS HE  TOJIBKO
3aKpEIUIAIOT TEOPETUUECKUEe 3HAHMS, HO U TO3BOJIAIOT CTYACHTY INIyOOKO M3ydaThb MEXaHH3M
IPUMEHEHHsS  OJTUX  3HAHWM, OBJAaAeBaTb  BAXKHBIM  JUISL  CIELMAIUCTA  YMEHUEM
MHTEJJIEKTYaJbHOTO MPOHUKHOBEHUSI B T€ €CTECTBEHHO-TEXHUYECKUE WJIM MPOU3BOJCTBEHHBIE
IIPOLIECCHI, KOTOPbIE HCCIENYIOT Ha JabopaTopHOM 3aHsITUU. [loj BiusiHUEM 3TOM (hopMmbI
3aHATHH CTYAEHTOB YacTO BO3HUKAIOT HOBBIE WJEU HAYyYHOTO W TEXHUYECKOIO XapakTepa,
KOTOpBIE  HCIIOJIb3YIOTCA B KYpPCOBBIX, KBaJIM(UKALHWOHHBIX, JUIUIOMHBIX paloTax.
JlaGopaTopHble 3aHATHUS B 3HAYUTEIHHON CTENEHH 00eCeuynBaOT OTPAOOTKY YMEHUI U HaBBIKOB
IPUHSTHS IPAKTUYECKUX PEIIEHUI B pEaJIbHBIX YCIOBUAX MPOU3BOJICTBA.

JlaGopaTopHble 3aHATHS HE TOJIKO 3aKPEIUISIIOT TEOPETUUYECKHUE 3HAHUS, HO U TO3BOJISIOT
CTYACHTY TJyOOKO M3y4aTh MEXaHM3M IPUMEHEHHs 3TUX 3HaHWH, OBJaJeBaTh BAKHBIM IS
CHEHUAJINCTa YMEHUEM HHTEJUIEKTYaJIbHOIO IPOHUKHOBEHUS B TE€ €CTECTBEHHO-TEXHUYECKHE
WIM TPOU3BOJCTBEHHBIE IMPOIIECCHI, KOTOpPBHIE HCCIEAYIOT Ha JiabopaTopHOoM 3aHaATuU. [lof
BIUSHUEM 3TOM (OpMBI 3aHATUH CTYJIEHTOB 4YacTO BO3HUKAIOT HOBBIE HJIEM HAy4YHOTO U
TEXHUUYECKOTO XapakTepa, KOTOpPbIE HCIOJIB3YIOTCA B KYpPCOBBIX, KBaIM(PHUKAIMOHHBIX,
JTUIUIOMHBIX pabortax. JlaGopaTopHble 3aHATUS B 3HAUUTENIBHON CTENEHU OOeCcTeynuBaroT
0TpaOOTKYy YMEHMH M HaBBIKOB IMPHHATUS TNPAKTHUYECKUX PELICHUH B pPEANbHBIX YCIOBHIX
IIPOU3BO/ICTBA.

[lepeueHp TeM 1a0OpaTOPHBIX 3aHATHH ompexaessiercs paboueil mporpamMmoil yueOHOM
JUCIUIUIMHEL.  KOoIMuecTBO CTyIEeHTOB Ha TakKHUX 3aHATHSAX HE IIPEBBINAET IOJOBUHBI
akagemuueckoi rpymnmsl. [Ipuctynas k pabore B 1abopaTtopuu, CTYAEHTY CIEAyeT 3HaTh, YTO
11000€ HecOoOII0/IeHNe paciCaHus 3aHATUN U AUCUUIUIMHBI OyJIeT CUUTAThCSI HApYIIEHUEM €ro
ciyxeOHbIX o0si3aHHOCTeH. [IpenonaBaresns, KOTOPHIM BIEpBbIE BCTPEUYAETCS CO CTYAEHTAMH Ha




BBOJHOM 3aHSTUH, JODKEH O3HAKOMHUTHh MX C OOLIUMMH IMpaBWiIaMH pabOTHI B J1abOpaTopuu,
KOTOPBIC OHH 00s13aHBI HEYKOCHUTEIHHO BBITIOTHSITh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BEO-KOH(EPEHIINH, TPOBEICHUE OHJIAHH-BCTPEY WIIH
npe3eHTaunii dyepe3 HMHTEpHET B pEXUME pealbHOro BpeMeHH. Kaxaplii U3 Y4YaCTHHKOB
HaxXOJIUTCA y CBOETO KOMIIbIOTEpa (Cpe/CTBA CBS3HM), a CBSI3b MEXJY HUMH IOJJIEPKUBACTCS
yepe3 IHTEepHET MOCpeACTBOM 3arpykaeMoro MpUIIOKEHHs, YCTAHOBJIEHHOIO Ha KOMIIBIOTEpE
Kax10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdepenncszu (BKC) — »sro TexHomorus
MHTEPAKTUBHOI'O B3aMMOJICHCTBUS ABYX M 0o0Jiee YJaCTHHKOB 00pa30BaTeIbHOIO Ipolecca A
oOMeHa nHpopMaIUeil B peaIbHOM PEeKUME BPEMEHHU.

Hcnonb3yroTcss  MHTEpPAKTHUBHBIE  METOJIBI  OOy4YEHUS:  CUTyallMOHHBIC  3aJayH,
UCCIICIOBATENILCKUI METOJ] OOYdYeHHUs, NIEJOBBIE WIPHI, TMOJArOTOBKA M MyOJMYHAS 3amluTa
pedeparo. Mcmonp3yrOTcsl pEUTHHTOBAsI TEXHOJIOTHS, TEXHOJIOTHH JUCTAHIIMOHHOTO OOYYCHHUS.
Hcnonb3yloTcsi ”HTEPAKTUBHBIE METO/IbI O0YUECHHSI: CUTYAIlIOHHBIE 33/1a4H, UCCIIEI0BATEIbCKUI
MeTO]1 00y4YeHus, 1eJIOBbIE UTPBI, IOJTOTOBKA U MMyOIUYHAs 3a1uTa pedepaToB.

TexHoJIOTUSI JJIEKTPOHHOT0 O0y4YeHHsI (peau3yeTcss NPHU TOMOIIM SJICKTPOHHOM
uHpopmanmonHo-o6pazoBatenbHOM cpensl (ANOC) COI'Y npu ucnons3zoBanuu pecypcoB IbC,
IPY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonp3ytoTcsi  OaJUIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKH  3HAHWWA, TEXHOJIOTUH C
NPUMEHEHHEM JTIUCTaHIIMOHHOTO 00y4ueHus Ha rutatdopme http://Ims.nosu.ru/.

IIpumeuanus:
- Bce Buabl yueOHOU pabOThl MOTYT MPOBOAUTHCSA JUCTAHIIMOHHO HAa OCHOBE JIOKAJIBbHBIX
HOPMAaTHBHBIX aKTOB.

7. YueOHO-MeTOoANYeCKOoe o0ecreYeHne CaMOCTOsATEIbHOMH PadoThI
CamocrosrenbHas pabota oOyyaromuxcs sBISETCS OJHUM U3 BHAOB Y4YeOHBIX 3aHATHM.

CamocTtosTenbHas paboTa MPOBOJUTCS C LEBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHWA W TMPAKTHYCCKHX
YMEHHH 00YJarOIIUXCS CTYJICHTOB;

— yrayOJIeHHs ¥ PacIIiPeHUs TEOPETUICCKUX 3HAHUM;

— (QopMHUpOBaHUS YMECHHH WCIOJH30BaTh HOPMATHBHYIO, IIPAaBOBYIO,  CIIPABOYHYIO
JIOKYMEHTAIUIO U CTeHATIbHYI0 TUTEPaTypy;

- (opMHUpOBaHHS CaMOCTOSITEIBHOCTH  MBIIIIEHUS, CIOCOOHOCTEH K CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO U CAaMOpeaTn3alliu;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocrosiTenpHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha MPOTSKEHUW HU3YYCHHUS BCeH
JUCITUTUIMHBI B COOTBETCTBUH C YTBEPIKJICHHOM B yU€OHOM ITJIaHE TPYJOEMKOCTHIO H COCTOUT H3:
- pabOTBI CTYIEHTOB C JICKIIMOHHBIMA MaTepHallaMH, IIOMCKa W aHaju3a JIMTEPaTypbl H
JIEKTPOHHBIX HCTOYHUKOB WH(GOPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNbHON padoTel B DUOC COT'Y;

- U3YYECHHS] TEOPETHUYECKOTO0 M CTaTUCTHUYECKOrO MaTepuana JJis MOATOTOBKH K CEMHUHAPCKUM
3aHITHSIM;

- IOATOTOBKH K DK3aMeHY.


http://lms.nosu.ru/

CaMocTrosiTenbHasi paboTa CTYACHTOB MPOBOAWTCS B BUIE MUCHMEHHBIX JOMAITHUX
3aaHuii (B TOM 4YHCIIe, PAa3HOYPOBHEBBIX 3aJaHWi), TOJITOTOBKHM KOHCIEKTOB IO TeMaM
MpaKTHIeCKuX 3aHATUNA. CTyIEeHThI MUCHMEHHO BBIMONHSIOT 3aJaHUS JJISi CaMOCTOSTEILHON
paboThI, TOJB3YSACh TCOPETUUYECKUM MaTepuaaoM (JICKIIUH, ydyeOHas JuTeparypa ¥ MHTEPHET-
pecypcel TO JaHHOW TeMe), IOCJIe Yero MPOBOAUTCS OOCYXKJAEHHWE TaHHOH TEMBI IOJ
PYKOBOJICTBOM IIpeIiogaBaTes.

Bompocel, BEIHOCHMEBIE Ha CaMOCTOSITEIPHOE U3YYCHHUE, a TaKKe yueOHas Jimreparypa u
METOJMYECKUN MaTepHall 10 OpPTaHM3allid CaMOCTOATEIbHONW PabOThI CTYJIEHTOB OTPAa’KCHBI B
Y4ebHO-MeTonn4YecKkoi kapte nucturinabl «Heopranndeckas xumus» (Tabu. 5.1.), a Taxke Ha
caiite auctanimoHHoro oOydenus COI'Y mmomanka cuctembl «MOODLE» mo ccbuike:
http://Ims.nosu.ru/.

[To xaxkmoil W3 TeM I CaMOCTOSATEIBHOIO H3y4YeHHUs, TPUBEICHHBIX B pabodeid
nporpaMme, CTyACHTaM CIeIyeT CHadaja MPOYMTATh PEKOMEHIOBAHHYIO JINTEPATYpy W IPHU
HEOOXOJMMOCTH COCTaBUTh KPATKUH KOHCTIEKT OCHOBHBIX TOJIOXKCHHH, TEPMUHOB, CBEICHHM,
TPEOYIOMIMX 3aMIOMUHAHMSI U SBIISIOIIUXCSI OCHOBOIIOJIATAOIIMMHU B 9TOU TEME.

[Ipy moxaroroBke 3aJaHUil IO CAMOCTOSTEIBHOM paboTe CTyIEHTaM HEO0O0XO0IUMO
OpPUEHTUPOBATHLCS HA KOHCIIEKTHI JISKIHHA, PEKOMEHIyEMYIO JINTEPATypy.

Jlns pacuimpenus 3HaHHM 110 TUCHUIUIMHE PEKOMEHIyeTCs UCIONIb30BaTh VIHTEpHET-peCcypChI:

MPOBOJNTH IMOUCK B PA3IUYHBIX CHCTEMaX, TAKUX Kak OOIHWE MOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a TakKe CHElHalIbHBIE IIOMCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ51 CAMOCTOATEIbHON PadOThI CTYIEHTOB 110 JUCIUIJINHE
«buopuzuka»
CaMmocrosiTenbHast paboTa CTyIEHTOB, IPEAyCMOTPEHHAas Yy4eOHBIM IIJIAHOM, JOJDKHA

COOTBETCTBOBATh OoJiee TIyOOKOMY YCBOCHHIO HM3y4aeMOro Kypca, (OpMHpPOBATH HABBIKH
UCCIIEIOBATEIIbCKOW  padOTBI M OPUEHTHPOBATH CTYIEHTOB HAa yMEHHE TPHUMEHATH
TEOPETUYECKHE 3HAHUS Ha TPAKTHKE.

3amaHus UIS CaMOCTOATENBHOM pabOTBl COCTABISIOTCS IO pasfesaM H TeMam, II0
KOTOPBIM HE TPEAYCMOTPEHBl ayIUTOPHBIE 3aHITHSA, JMOO0 TpedyeTrcs IOMOTHUTEIHHO
npopaboTaTh U MPOAHATU3UPOBATh paccMaTpUBAEMBbI IperojaBaTelieM Marepuan B oObeMme
3aMJaHUPOBAHHBIX YaCOB.

3agaHus 0 CaMOCTOATENBbHOM padoTe MO AUCHUILTUHE MOTYT OBbITh CIIEIYIOIUX BUIOB:

® KOHCIIEKTHPOBaHUE MMEPBOMCTOYHUKOB H JPYroi yueOHOU JUTEPaTypHI;

e mpopaboTka ydeOHOTO Marepuana (M0 KOHCIEKTaM JIeKIMi ydeOHOW U Hay4dyHOU
JUTEpaType) M TMOJrOTOBKA JOKJIAIOB Ha CEMHHApaX M TPAKTUYECKUX 3aHATHUAX, K
YYaCTHIO B TEMATHYECKHUX JTUCKYCCHUSX U JIETIOBBIX UTPaXx;

®  BBIIOJIHEHUE KOHTPOJIbHBIX Pa0OT, TBOPUYECKUX (ITPOEKTHBIX ) 3aJaHMIA;

e pelIeHHE 337aY;

® MOJICJIMPOBAHUE /WM aHAIU3 KOHKPETHBIX MPOOJIEMHBIX CUTYalUi;

® aHAM3 CTATUCTHUYECKUX M (DAKTUYECKHX MAaTepUAIOB, COCTABIICHHE BHIBOJIOB Ha OCHOBE
MPOBEICHHOTO aHAN3a | T.JI.

PesynpTaThl  caMOCTOSTENBHOW  pabOThl  KOHTPOJUPYIOTCS — IperojaBaTelieM |
YUUTBIBAIOTCS TPH aTTeCTAllMM CTyJeHTa (dk3ameH). [Ipu 3TOM mpoBoAsTCS: TECTUpOBAHHE,
HKCIPECC-OMPOC HA CEMUHAPCKUX U MPAKTHMYECKHX 3aHATHUAX, 3aciIylIMBaHHE JIOKJIAJOB,
IPOBEpKa MUCHbMEHHBIX paboT U T.1.


http://dist-edu.nosu.ru/
http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

CamocrosTenbHas paboTa CTYIEHTOB BKJIIOYACT BBITOJHEHHE OMAIIHUX 3aJaHUN K
KOKIOMY J1a00paTOpHOMY U MPAKTUYECKOMY 3aHATHIO. 3aaHUs COJEPKAT YCTHYIO MOJITOTOBKY
M0 TEOPETUICCKUM BOIIPOCAM.

JUIs TONTOTOBKM K 3aHSATUSIM CTYACHTHI TOJIB3YIOTCS YyYCOHMKAMU M y4eOHBIMU
MOCOOMSMH, YKa3aHHBIMH B CIIHCKE PEKOMEHIOBAHHOW IHUTEpaTyphl, a TaKKe HHTEPHET-
UCTOYHHMKaMHU. Bce Meroamueckue MaTepualibl MPEJCTAaBICHBI B CHUCTEME JIHCTAHIIMOHHOTO
obydyenuss COI'Y (Caiitr 1O COI'Y na mmomanke cuctembl «MOODLE» mo cchbuike:
http://Ims.nosu.ru/).

MeTtoauyeckue peKOMEHAUMH 110 HANTUCAHUIO pedepaToB (10K/I210B)

Pedepar (noxian)— nucbMeHHas paboTa, coaeprKallas KpaTKoe U3JI0KEHHUE aKTyaIbHON
Hay4HOI Ipo0JeMbl U €€ COBPEMEHHOM TPaKTOBKM Ha OCHOBE IOCIIEAHUX HAyYHBIX MU3bICKAaHUI
no 3Toi Teme. OH sBiseTcsd JeWCTBEHHOW (OPMOIl CaMOCTOSITENILHOTO HCCIeI0BAaHUS
aKTyaJbHbIX MCTOPHUYECKUX IMPOOJIEM Ha OCHOBE H3YYEHHUS COOTBETCTBYIOILUX Ppa3esIoB
y4eOHBIX MOCOOWH, crienuaabHOH MOHOTPaUIECKON JHUTEPATyphl, a TAKXKE HAyYHBIX CTaTeH,
OTpakaroIIMUX MOCIEIHUN UCCIEN0BATENbCKUN ONBIT B 00JacTU M3ydaeMoro Bompoca. Pedepar
IIOMOT'aeT BbIpaOOTaTh HABBIKM M MPUEMBI CAMOCTOSITEIbHOTO HAYYHOI'O TIOUCKA, TPaMOTHOTO U
JIOTUYECKOI0 M3JIOKEHMsI MaTepuasia, CIHOCOOCTBYET MPHOOIIEHHIO CTYJEHTOB K Hay4dHO-
UCCJIE0BATEIBCKOM NEATEIbHOCTH.

[TocnenoBarenbHOCTh PabOTHI:

1. Bei0op temsbl uccienoBanus. Tema pedepara BbIOUpaeTcst CTyJICHTOM Ha OCHOBE
€ro HayyHoro uHrepeca. Takke moMoulb B BEIOOpE TEMbI MOKET 0Ka3aTh IPENoJaBaTeib.

2. [InanupoBanue wuccinenoBaHus. BkioyaeT cocraBieHHE IUIaHa pedepaTta |
KaJICH/JIApHOTro IJIJaHa HAy4yHOro uccienoBanus. KaneHgapHblil miaH MccleqoBaHUs BKIIOYAET
CIICYIOIIAE JJEMEHTBI: BBHIOOP ©  (GOpMyIUpOBaHHWE MPOOIEMBI, pa3padoTKa TIUIaHa
UCCIIIOBAaHMS U MIPEIBAPUTEILHOTO TuIaHa pedepara; cOop U U3ydyeHHe UCXOIHOTO MaTepHaa,
MOMCK JIUTEPaTyphl; aHaJIN3 COOPAHHOIO MaTepHualla, TeopeThyecKkas pa3padoTka MpOoOJIEMBbI;
cooOILIeHNe O MpeJIBapUTENIbHBIX Pe3y/bTaTaX UCCIEI0BaHMs; OKOHUATEIbHBIN BapuaHT paboThl;
oOcyxneHue pedepata (Ha CEMUHApe U T. II.).

ITnan pedepara xapakTepusyeT ero cojiepaHue U CTpykTypy. OH JOJKEH BKIIIOYATh B
ce0si: BBeJICHUE, I7le€ OOOCHOBBIBAETCS AKTYAIbHOCTb NPOOJEMbI, CTaBATCA Leb M 3aJaud
UCCJIEIOBaHMsI; OCHOBHAas YacTh, B KOTOPOW pacKpbIBa€TCS COJAEp’KAHUE MPOOJIEMBI;
3aKJII0YEHUE, TJ1e 0000IIa0TCs BBIBOABI 10 TEME U JAIOTCS MPAKTHUECKUE PEKOMEH IallUH.

3. [Tovick m wn3ydeHue nutTeparyphl. s BbISBICHHUS HEOOXOAMMON JHUTEpaTyphl
cienyer o0patuThes B OMOIMOTEKY Wi K npenojasarento. [lonobpanHyro nureparypy cieayer
3auxcuposats cornacHo 'OCT nmo 6GubarorpaduueckoMy ONMCaHUIO IPOU3BEACHUI MevaTy.

Jnsa pazpaboTku pedepara 10CTaTOUHO U3ydeHUs 4-5 BaXKHEHIINX cTaTel Mo u30paHHOM
npobneme. Ilpu wu3ydeHunm nuTepatypsl HEOOXOAMMO BBIOMpATh MaTepHal, HE TOJIBKO
MOJTBEP K IAIOIINN TO3ULIMIO aBTOpa pedepara, HO U MaTepHal s MOJIEMHUKH.

4.06pabotka Marepuana. [Ipu 00paboTKe MOTYy4YEHHOrO Marepuajga aBTOP JOJDKEH:
CHUCTEMAaTHU3UPOBATh €ro IO pa3jesiaM; BBIABUHYTh U OOOCHOBaTh CBOM TMIIOTE3BI; OMPEAETUTD
CBOIO MIO3UIIMIO, TOUKY 3PEHHUS [0 paccMaTpuBaeMoil mpobdiemMe; yTOUHUTh 00BEM U COepKaHHe
MOHATUM, KOTOPBIMU MPUXOJIUTCS OINEPUPOBaTH NpU pa3pabOTKe TeMbl; CPOPMYIUPOBATH
ONpEACIEHUsT M OCHOBHBIE BBIBOJABI, XapaKTEPU3YIOLIUE PE3YJIbTAaThl  UCCIEIOBaHMS;
OKOHYATeJIbHO YTOUHUTH CTPYKTYpY pedepara.


http://dist-edu.nosu.ru/

5. Odopmnenne pedepara. Ilpu odopmnenun  pedepatra  peKOMEHIYETCS
NpUIEPKUBATHCS Cleaytomux npasui: CienyeT mucarh JHUIIb TO, YEM aBTOP XOYET BBIPA3HTh
CYIIHOCTh NpoOJieMBbl, ee JOruKy; Ilucath cTporo mocinempoBaTenbHO, JIOTUYHO, JOKa3aTeIbHO
(mo cxeme: Te3uc — 060cHOBaHUE — BBIBON); [Tucartp sipko, 00pa3zHo, )KUBO, HE TOJIBKO BCKPHIBAs
UCTHHY, HO W OTpakas CBOIO MO3MIMIO, MPOMAraHgupys IOJIydeHHBbIE pe3ynbTaTsl; llucath
OCMBICIICHHO, COOJIoJasi IpaBuUjia TpaMMaTHUKW, HE 3J0ymnoTpediisis HayKooOpa3HbIMU
BBIPQ)KEHUSIMHU.

Pedepar BbIONHAETCS B COOTBETCTBUU C TPEOOBAHUSAMHU CTAHIAPTOB, pa3pabOTaHHBIX
JUId JJaHHOTO BMJAa JOKyMeHTOB. PaboTra poikHa ObITh BBIOJIHEHa Ha Oenod Oymare
crangaptHoro jucrta A4. TekcT HOMKEeH ObITh OTIEYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM
penakrope Microsoft Word u oTBeuaTs cieyrommmM TpeOOBaHUAM: MTapaMeTphl MO CTPaHMIL
JOJKHBI OBITH B TMpejeniax: BepxHee u HikHee — mo 20 MM, mpaBoe — 10 mm, neBoe — 30 M,
mpudt — Times New Roman , pasmep mpudra — 14, MeKCTpOUHBIA MHTEPBAT — MOJTYTOPHBII.
Jlenta mpuHTepa — TOJbKO 4€pHOro npera. Hymepanus ctpanun B pedepare 10JKHA OBITh
CKBO3HOM, HAYMHAsl CO BTOPON CTPaHMIIBI.

[Ipu n3noxeHnu Marepuana He0OX0AUMO MPUIEPKUBATHCS PUHATOIO IJIaHA.

bubnuorpaduyecknii CnucoK COCTaBISIETCS HAa OCHOBE MCTOYHHMKOB, KOTOpbIE ObLIN
IPOCMOTPEHBI U M3YYEHBI CTYJEHTOM NpW HamucaHuu pedepara. JJaHHBIA CHHCOK OTpakaeT
CaMOCTOSITENIbHYI0O TBOPYECKYI0 pabOTy CTYAEHTa, YTO IMO3BOJISIET CYAWTH O CTEHEHH €ro
NOJArOTOBKM M YIJIyOJIeHMM B BBIOpaHHYIO TeMaTHKy. Bcs wHcmonp3oBaHHas JUTEparypa
pa3Mernaercs B CIeIyIOIEM MOPSIKe: 3aKOHOJATEIbHBIE aKThl, IIOCTAHOBIICHUS, HOPMaTHBHEIC
JIOKYMEHTBI; BCsl yueOHas auTeparypa B aja(paBUTHOM MOPSJIKE, 3aT€M CPEJCTBA MEPHOANYECKON
neyaTH B aln(aBUTHOM MOPSIKE; HCTOYHUKH U3 ceTU VIHTepHeT.

MeTtoanyeckue peKOMeHAAlMH 110 UCI0JIL30BAHNIO HH(POPMALIMOHHO-KOMMYHHKATHBHBIX
TeXHOJIOTHil 00y4eHust

Jlnig u3ydeHus TEKIMOHHOTO MaTepuala AUCHUTUIMHBI TPUMEHSIOTCS ayAHOBU3YyalIbHbBIE
(MyJTbTUMEUHHBIC) TEXHOJOTHUH, KOTOpPhIE HE OTPHUIAIOT TPATUIIMOHHEIC, TPOBEPECHHBIC
BpEMEHEM METOJbl MpENoJaBaHusi, HO, TMPU OTOM, OHH TIOBBIIIAIOT HATJSIHOCTS,
WH(OPMATUBHOCTh, ONEPATUBHOCTH B T0Ja4de HH(DOpPMAIWH, TO3BOJISIOT SKOHOMHTH BpEMS
3aHATHM.

Kaxmoe mnpaktudeckoe (CeMHMHApPCKOE) 3aHITHE HWMEET CBOIO 0co0yw (dopmy
MPOBEJICHNS, CBOIO METOAOJOTHYECKYI0 CHElU(UKY, YTO TO3BOJSET pPa3BHBATh y CTYIEHTOB
pa3TUYHBIE KaK OOIIEKYJIbTYpHBIC, TaK W TNPOQeCCHOHATbHBIE KoMIleTeHIMH. [locTaHoBKa
npoOsieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIOTETHYECKHX CHUTyallui, CO3/1aHue
aTMocdepsl quaiora Mex Iy Mperno aBaTeIeM U TPYIION MO3BOJISIET paboTaTh WHINBUIYAITBHO
M B MalbIX TpyNmnax, KOJJIEKTUBHO OOCYXHAaTh OMPEICICHHBI TeMaMu MaTepuain, a TakkKe
WHUITUHPOBATH CAMOCTOSTEIBHYIO pabOTy CTYJACHTOB. [Ipy OCMBICIICHUH COJEPIKAHUS BOITPOCOB
MPAKTUYECKHUX 3aHATUH MpecienyeTcs 1eilb COONII01aTh TPEEeMCTBEHHOCTh B MPOPECCHOHATHHOM
U B TBOPYECKOM Pa3BUTHH CTYIACHTOB.

KoHTponb camocTosiTensHOM paboThl CTYJNEHTOB MPHU3BAaH CAeNaTh MpoIlecc OO0ydeHUs
0oJiee MENOCTHBIM M OpraHuYHbIM. ETo 3ajada He OocTaBUTh 0€3 BHHUMAHHWS JaKe, HAa TIEPBBII
B3TJIS1/, MAJIO3HAYUTENBHBIE BOIIPOCHI.

MeToanyecKue YKazaHud AJad oﬁyqamumxca 110 OCBOCHMIO JHUCHHUITJIMHBbI

Bun yueOHBIX 3aHATHIA Opranu3zanus 1eATeIbHOCTH CTYJEHTa

JlaGoparopHoe JlaGopaTopHble ~ 3aHSATHS  HAmpaBlieHBl Ha  (opMupoBaHUe




3aHATHE

MPAKTUYECKHX YMEHHUH, CBS3aHHBIX C OpraHu3anueil aKTUBHOTO
B3aUMOJICHCTBHSI  Y4aCTHUKOB 00pa3oBaTeIbHOrO Ipolrecca 1o
W3YYEHHUIO MaTepuaia, 3aKpelyieHHe NpPaKTUYeCKUX HAaBBIKOB IS
pemieHust npoecCUOHaNbHBIX 3a1ad. Ilpy moAaroroBke K 3aHATHIM
HE0O0XOAMMO MOBTOPUTH JIEKIIMOHHBIM MaTepHall M0 U3y4aeMoil Teme,
U3YYUTh MaTepuaj, peKOMEHJOBaHHBIN IPENnoaBaTeaeM 10 CIHUCKaM
auteparypsl. [loaroToBka k 1a00paTOPHBIM 3aHATUSM MIPECIIETYET JIBE
OCHOBHBIC LI€JIU: MEPBOE - MOBTOPEHHE M3YyYEHHOro Matepuana. Jlis
9TOrO0 HCIOJIBb3YIOTCA KOHCIIEKTHI JIEKIMH, peKOMEHAOoBaHHas 15
OCHOBHas M [OINOJIHUTEJIbHAS JIUTEpaTypa; BTOPOE - YIIIyOJeHHe
3HaHuil o Teme. JlabGopaTopHbIE 3aHATHS CIYXKaT IS 3aKPETUICHUs
TEOPETUYECKUX OCHOB, H3JIaraéMblX B JIEKUUAX, MOJYYEHHUS
MPAKTUYECKHX HABBIKOB peEIIeHUs MpodecCHOHATIbHBIX 3aaad. OHu
IPOXOAAT C HCIHOJb30BAaHMEM CTEHJOB, METOIMYECKHUX YKa3aHUil,
y4eOHO-HATTSAHBIX TOCOOMIA, B KOTOPBIX OTpPakK€H HEOOXOAWMBIN
MUHUMYM 3aJad ISl OCBOEHHMS pa3leloB M TEeM JAMCLUIUIMHBL
3aBepiiaroniei 9acTeio J1a00paTopHOil paboTHI sABIsIETCS 0PopMIICHHE
B paboueil Terpanu otueta. CopeprkaHue oT4eTa onpeaessiercs TeMon
3aHATUS ¥ MOKET BKIIIOYATh B c€Os BOMPOCHI Pa3IMYHOIO XapaKTepa.
Tak npu npoBeneHun J1a6OpaTOpHON pabOTHI B COCTaB OTYETA MOTYT
BXOJUTH: KPaTKOE OMHCAHUE METOIHMKH BBHIMOJIHEHUS paboThI; cxema
nabopaTopHON YCTAaHOBKH; HEOOXOAMMBIE pacueThl Mo 00paboTke
MOJyYeHHOH HWH(OpMaINK, aHaIW3 IOJYYEHHBIX JAaHHBIX W oOriee
3aKiItoYeHue  (BbIBOJbI). JlONMOJMHUTENBHBIE W MHIMBUAYaJIbHbIE
TpeOOBaHUSI H3JIOKEHBI B METOJIMYECKHX TIOCOOMAX K KaKIOU
nabopaTopHol paboTe

ITncnMmenHblie
JOMAIIHHe
(KOHCIEeKT)

3aaHus

3HaKOMCTBO C OCHOBHOM U JIONIOJIHUTEJIbHOM JINTEPaTypOi, BKIItOYast
CIpaBOYHbBIE U3/1aHUs, 3apyOe)KHbIE UCTOUHUKH, KOHCIIEKT OCHOBHBIX
MIOJIOXKEHUH, TEPMUHOB, CBEIEHUM, TpeOYyIOIUX 3alOMUHAHUA U
SABJIAIOIIMXCS OCHOBONoOJaramomumu B 3ToM Teme. CocraBieHne
KOHCIICKTOB I10 MPOYXUTAHHBIM JIUTCPATYPHBIM HCTOYHUKAM U IP.

IIpy moAroToBKe K 3aHATHIO HEOOXOIMMO OPHUEHTHPOBATHCS Ha
KOHCIIEKTHI JIEKIUWA, PEKOMEHAYEMYIO JTUTEPATYPY.

ITo xaxmo¥ U3 TeM JUIs CAMOCTOSITENIBHOTO U3Y4YEHHUs], IPUBEJCHHBIX B
paboueil mporpamme, cielyeT cHadajga MpoYUTaTh PEKOMEHOBaHHYIO
JUTEpaTypy U TMpH HEOOXOAWMOCTH COCTaBUTh KpPAaTKUH KOHCIEKT
OCHOBHBIX  TOJIOXKEHHH, TEPMHUHOB,  CBEIEHUH, TpeOyromux
3aIIOMUHAHUS U SBJIIOIINXCS OCHOBOIIOJIAraloIMMH B 3TOU TEME.

21]'[5[ pacinpCHUsd 3HAHUH 110 JUCHUITIINHE PEKOMCHAYCTCA
HCIIO0Nb30BaTh IHTEpHET-peCYpCHI:

MIpOBOAWUTL IIOMCK B PA3JIMYHBIX CHUCTEMAX, TaKHUX KakK O6HII/I€
MOMCKOBBIE CcHCTEeMBl: www.yandex.ru, www.google.ru, a TaKxe
CIICNUAJIBHBIC ITIOMCKOBBIC CUCTEMBI .

www.chem.msu.su, www.chemnavigator.hotbox.ru.




8. OueHo4HBIE CPpeACTBA /ISl TEKYIero KOHTPOJIA YCIIeBAaeMOCTH,
PYOeKHOM aTTecTAlluM U MPOMEKYTOYHOM ATTECTALMM 110 UTOraM OCBOEHMSI
AUCUMILTUHBI

Pabouas mporpamMma npeaycMaTpuBaeT IPOBEACHUE JEKIMOHHBIX W IPAKTHUECKUX
3aHATHM, a TaKXkKe CleAylollue BHJbl pabOT: CaMOCTOATENbHYIO paboTy CTYIEHTOB 110
MOJATOTOBKE YCTHBIX COOOIICHWH, HAMCAHUIO JIOKJIAJ0B M 3CCE, MOJATrOTOBKY IMPE3CHTAIUN U
00CyX/1eHUH 110 TeMaM JUCLMIUIMHBI - pab0Ty B aKTUBHON M HHTEPAKTUBHON (opMax.

Pabouas nporpamma npeamnosaraeT TEKyILUN 1 IPOMEKYTOUHBINA KOHTPOJIb 3HAHUH.

Texywuii KOHMpPoOaL — 3TO HENPEPHIBHO OCYLIECTBIIIEMbI MOHUTOPHHI YPOBHSI YCBOCHMS
3HaHUH U (OPMHUPOBAHUS YMEHUN M HaBBIKOB B TEUCHHE CEMECTpa WM yueOHOro roja. Texymmii
KOHTPOJIb 3HAHUH, YMEHHH U HaBBIKOB CTYAECHTOB OCYLIECTBISIETCA B XOJA€ Y4€OHBIX
(ayaMTOpHBIX) 3aHATUM, MPOBOAUMBIX II0 pacnucaHuio. PopMaMu TEKYIIEro KOHTPOJISA
BBICTYIIAIOT OIPOCHI HA CEMUHAPCKUX U MPAKTHUYECKUX 3aHATUAX, @ TaKXKe KOpoTKue (10 15 MuH.)
3a/1aHKsl, BBINOJHAEMBIE CTYJEHTaMU B Hadalle JICKIMM C LEIbI0 IPOBEPKU HAINYUA 3HAHWM,
HEOOXOUMBIX JJIsl YCBOEHHUSI HOBOI'O MaTepuasa Wi B KOHLE JICKIUH Ui BBIACHEHUS CTEHCHU
YCBOEHUS U3JI0KCHHOT'O MaTepHuala.

Pyb6eoicnviii konmpons OCyIIECTBISETCA 110 OKOHYaHWU HM3Y4YEHHs Marepuana MOAyJs B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOexXHbI KOHTPOJIb IPOBOAMUTCSA C LEIbI ONPEIEICHUs
KayecTBa YCBOEHUS MaTepuaia yueOHOro MOy B LiesIoM. B TedeHue cemecTpa NpoBOAUTCS /1BA
TaKUX KOHTPOJIbHBIX MEPOTIPUATHS 1O TpaduKy.

BAJUIBHASA CTPYKTYPA OLIEHKMN.

MuHn. Makec.
KO0JI-BO KO0JI-BO
dopma KOHTpPOJIA
0aJs10B 0aJs10B
Texywiaa oyenka cTyaeHTa B TeueHUe 1-8 HEAEIU COCTOUT U3: 0 25
e BrinojgHeHue MMCLMEHHBIX JOMAIIHUX 3aJaHUN 10 TEMaM 3aHATHH U
CaMOCTOSITEeIbHON paboThl (KOHCIIEKTOB) — 9 6
e [loaroroBka v OTBETHI HAa MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1008=80
e [loaroroBka u BBIIOJHEHHE JTa0OpaTOPHBIX paboT - 1 6@ 8 =8 6
1-a pybesrcnasa nucomeHHas KOHMPOAbHAA paboma 25
Texywaa ouenka crynenta B Teuenue 10-17 Henenu coCTOUT U3: 0 25
e BrinojHeHue MIMCLMEHHBIX JOMAIIHUX 3aJJaHUN 110 TEMaM 3aHATHH U
CaMOCTOSITEeIbHON paboThl (KOHCIIEKTOB) — 9 @
e [loaroroBka v OTBETHI HAa MPAKTHUYECKUX 3aHATUAX (KOJUIOKBHYMBI) —
1008=80
e [loxaroroBka ¥ BBIIOJHEHHE JTa0OpaTOPHBIX paboT - 1 6@ 8 =8 6
2-3 pybercnas nucbMeHHAs KOHMPOIbHAA padboma 0 o5
Hmozo
0 100




KouTpoJbHble 3agaHus (1eMOBepCHH) IJI1 OLEHKHM 3HAHMI, YMeHHMi, HABBIKOB H
(mi1M) ompITAa JAEATEJbHOCTH, XaPAKTEPU3YHIUMUX 3TANbl (POPMUPOBAHUS KOMIIETEHI U B
npoiecce 0OCBOEHUs1 00Pa30BaTeJIbHON MPOrpaMMbl

1) TunoBble 3aaHUs JAJI51 MPAKTHYECKHX (CEMHUHAPCKUX) 3aHATHI

ok wnE

OcHoBHbIE NOJI0XKeHUs Teopuu bopa.

B dyem cocTouT mpuHUIMN COOTBETCTBUM bopa?

BriBog popmyiel moctostHHOM Punbepra, 6e3 yueTa ABMKEHUS sIpa.
Kakue cepuu B ciektpe Boopoaa Bam nzBectHbI?

K uemy npuBoaut nBuxeHue sapa?

Kaxue kBanToBble uncia Brl 3HaeTe U KakoB ux pusndeckuii cMpici?

Benukue n
pelaronue
IKCIIEPUMEHTHI
B
¢dusuke.Ouenka

Kpurepuii oeHKH yCTHOr0 M NMCbMEHHOI0 0TBETa
HA MPAKTHYECKOM 3aHSITUH

5

ConepxaHue OTBETa COOTBETCTBYET OCBELIAEMOMY BOIPOCY, IOJHOCTBIO
packpplTa B OTBETE TEMa, OTBET CTPYKTYpHUpPOBaH, [aHbBl IPABHIIbHBIC
apryMEHTUPOBAaHHBIE OTBETHl HA YTOYHSIOIIME BOIPOCH], JIEMOHCTPUPYETCS
BBICOKHMI YPOBEHb YUacCTHsI B JUCKYCCHHU.

CopmepkaHre OTBETa COOTBETCTBYET OCBEIAEMOMY BOMPOCY, IOJHOCTBHIO
packpbITa B OTBETE TEMa, JaHbl MpaBWIbHBIE, apTyMEHTUPOBAaHHBIE OTBETHI Ha
YTOUHSIOIIKAE BOIPOCHIL, HO HMEKOTCS HETOYHOCTH, IIPU 3TOM  OTBET
HECTPYKTYPUPOBAH U JEMOHCTPUPYETCS. CPENHUM YPOBEHb y4aCTHUsl B JUCKYCCHUHU.

ConepxaHre OTBETa COOTBETCTBYET OCBELIAEMOMY BOMPOCY, HO NPH IOJIHOM
PacKpbITUM TEMBl HMEIOTCA HETOYHOCTH, [JaHbl IpaBWIbHBIE, HO HE
apryMEHTUPOBAaHHBIE OTBETHl HA YTOYHSIOIIME BOIPOCHL, JIEMOHCTPUPYETCS
HU3KUH YPOBEHb Y4acTHs B AUCKYCCUH, OTBET HECTPYKTYPHPOBaH, HH(pOpMALIUs
TPYZIHA JUIS BOCIIPHUATHSL.

ConepxaHue OTBETa COOTBETCTBYET OCBELAEMOMY BOIIPOCY, HO IIPHU IIOJIHOM
PAcKpBITUM TEMBl UMEIOTCSI HETOYHOCTH, JIEMOHCTpHpyeTcs ciaboe BiajeHHE
KaTeropHajJbHbIM allapaToM, JaHbl NPaBHIbHBIE, HO HE apryMEHTHUPOBAHHBIE
OTBETHl Ha YTOYHSIOIIUE BOIMPOCHI, Y4aCTHE B AUCKYCCHHM OTCYTCTBYET, OTBET
HECTPYKTYPHPOBaH, MH(GOPMAIIUS TPYAHA JIJIsl BOCTIPHATHSL.

2)TemaTuka pedepaToB He MPexyCMOTPeHO (st GOPMUPOBAHUSI KOMIIETEH U

OIIK-1, OTK-3)

3) Bonpochl K py0eKHBIM KOHTPOJILHBIM pagoram He npenycmorpeno (OITK-1, OIK-3):

BAJUIBHAS CTPYKTYPA OLHEHKH

Makc. K0J1-BO
dopMa KOHTPOJISI
0aJ10B
Texywaa oyenka cmydenma ¢ meuenue 1-8 nedeau cocmoum u3: 25
* BrinonHeHus 3aJaHuil Ha IPAKTHYECKUX 3aHSITHIX 15
* BemosiHeHNs TOMANTHUX 3aJJaHuNi 5
* CaMOCTOSATEIBHBIX PabOT 5




1-s pyOexxHast mucbMeHHas KOHTpoJIbHas paboTa 25
Texywaa ouyenka cmyoenuma é meuenue 10-15 nedenu cocmoum u3z: 25
* BeinmosiHeHus 3aaHuil Ha IPAKTUYECKUX 3aHATHIX 15
¢ BrinosHeHua JOMAIITHUX 3aJaHui 5

* CaMOCTOATENBHBIX PadoT 5

2-51 pyOexHasi MMChbMEHHasi KOHTPOJIbHAs paboTa 25
Hroro 100

MeTtoauka GOpMHPOBAHMS Pe3yJIbTHPYIOIIEH OleHKH

B xone TexyIiero KOHTpost cTyaeHThI MOryT Haopats 0-100 6asios:

1 —s1 pyOesKHAs ATTECTAIMA - MAKCUMAJILHO 50 0a/10B; M3 HUX:

Ot 0 510 25 6ansoB (pyOeskHast aTTecTanus) — TECTUpOBaHKE B IeHTpe TectupoBanust COI'Y
WJIA KOHTPOJIbHAsI padoTa,

Or 0 no 25 OGawioB(Tekymias OIEHKAa) — aKTHBHAs padoTa 3a MaHHBIA MEpUOJ Ha
CEMHHAPCKUX (MPAKTUYECKUX ) 3aHITUAX

2-51 py0e:kHas aTTecTalus — MAKCUMATbHO S50 6a/1710B; M3 HUX:

Ot 0 110 25 GannoB (pyOekHas aTTecTalus) — TECTUPOBaHUE B LieHTpe TecTupoBanus COI'Y;

Ot 0 110 25 GansioB (TeKylas OlIEHKA)— aKTUBHAs paboTa 3a JaHHBIN [epro Ha
CEMHHAPCKUX (MPAKTHYECKUX ) 3aHITUAX

[IpomeKyTOUHBINA KOHTPOJIb:

Jljasa s3x3aMeHa:

3a yCTHBIN OTBET Ha 3K3aMeHe CTyAeHT noiydaet 0-50 6aos.

CTyneHTsl, MOJIYYHBIIKE B XO/I€ TEKYILIETo U pyOeskHOTo KOHTpos 56-100 6annos,
ABTOMATHUYECKH MOIYYAOT «IK3aMEH).
PesynbTupyromas omeHka ckiaasiBaetcs rno coorserctpytoieii bPC dpopmye.

IIxasa uTOroBoii akajieMn4ecKo ycneBaeMoOCTH CTY/I€eHTOB
Mo TUCHHUILINHE

Cucrema onenoxk COI'Y
dopma KOHTPOJIS CymmMma 6aJ1j10B Ha3Banmne
3auér 56-100 3a4TEHO
0-55 HE 3a4YTEHO

Bonpocs! st noarorosku k 3avery (OIK-1, OIIK-3):

OmneiT Pezepdopaa. Cocras u pazmep snep.

Macca n sHeprus cBsi3u siapa. JHEPrus OTIEICHHS HYKIOHOB.
®opmyia Baiinzekkepa i1 SHEPTUU CBS3M sapa.

KBanpynonbHbIi 2J1eKTpUYECKUl MOMEHT U (hopMa aTOMHOTO sIpa.
CnuHOBBIN ¥ OpOUTANIBHBIN AIEPHBINA MarHeTU3M. SIIepHbIil MarHETOH.
3aKOHBI paJUOAKTUBHOTO paclaja sapa.

Anbda-pacnaa. KynoHoBckuii u 1eHTpoOEX HBIN Oapbepsbl.
Bera-pacnan. DxcniepuMeHTanbHOe 0OHAPYKEHUE HEHTPUHO.
["amMa-uznyuyeHue siep. DIeKTpUIecKue U MarHUTHbIE TaMMa-TIePeX0/Ibl.
10. lefiTpoH - cBsI3aHHOE COCTOSTHHE HEHTPOHA U ITPOTOHA.

11. CgoiicTBa HYKJIOH-HYKJIOHHOTO B3aMOJICHCTBHSI.

12. Me3oHHas Teopus sIIEPHBIX CHIL.

©CoNoR~wWNE

! B cooteerctuu ¢ Ionoxenrem o BPC oleHnBanus o6ydaroimuxcs 04Hoi GopMbl 0 06pa3oBaTebHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



13. Mogens sinepHbIX 000JI0YEK.
14. OnHoYyacTUYHBIC U KOJUICKTUBHBIE BO30YKICHUS sIpa.
15. S nepHble peaku (3aKOHBI COXPaHEHUS, KHHEMATHKA).

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

Mexanu3msbl aepHbIX peakiuil. [Ipsmbie peakiuu. CoctaBHOE A11poO.
Cunres u AeleHue siep.
CucremaTtuka 4actull. AJIPOHBI, JIENTOHBI, KATMOPOBOUHBIE OO30HBI.
3aKOHBI COXPAHEHHS B MUPE YACTHIL.
YacTuiipl 1 aHTUYACTULBL.
Pe3onaHCHBIE YacTULIBL.
DJIeKTpOMarHuTHeIe B3auMoAeicTBusA. CTpyKTypa HyKJIOHA.
N3ocnun yactun u siaep. U30cnuHOBbIE MYJIbTHILIETHI.
CrpanHocTh. Poxx/ieHHe 1 pacniaj CTpaHHBIX YacTULL.
Cuibnble B3aumoseiicteusi. Kpapku. I'moonsr. Lger.
KBapkoBas ctpykrypa agpoHoB. bapruonbsl. Me30HbI.
Bo30y>x1eHHBIE COCTOSTHUS HYKJIOHA.
CnaGwie B3aumoeicTBus. [I[pomexxyTounbie 0030HBI.
Hecoxpanenne ueTHOCTH B C1a0bIX B3aUMOJICHCTBUSX.
Cnabble pacniajibl JICITOHOB U KBapKOB.
Heiitpuno u antuneiTpuno. CoupaabHOCTb.

[IpoctpancTBeHHast ”HBEpPCUS. P-4eTHOCTb.

3apsnoBoe comnpspkenue. 3apsnosas (C) yetnocts. CP-unBepcust.
O6pamienne Bpemenu. CPT-teopema.
O06benuHenue B3auMoieicTBuil. HectaOmiibHOCTH IPOTOHA.
Hyxneocunres Bo BeenenHol. SlnepHble peakinu B 3Be€34aX.

Iloka3zaTenu u KPpUTECPHUHU ONCHUBAHUSA KOMHGTEHHI/Iﬁ HA Ppa3/IMYHBIX 3Tallax ux
(l)OpMHpOBaHI/Iﬂ, OINHMCAaHMEC IIKAJ OHCHUBAHUA

YpoBenb chopMHUPOBAHHOCTH KOMIIETEHIIMIA

«MuHUMAJAbLHBINA
YPOBEHb
He JOCTUTHYT»
(MeHee 55 0aJL10B)

«MUHHUMAJIBLHBIHI
YPOBEHb»
(56-70 6an10B)

«CpeaHuii ypoBeHb»
(71-85 6a10B)

«BbICOKHI YPOBEHDb»
(86-100 6am10B)

Komnemenyuu ne
chopmuposanvi.

3HaHMS  OTCYTCTBYIOT,
YMEHUSI M HaBBIKA HE
c(OopMHPOBaHBEI.

Komnemenyuu
cchopmuposanivi.

CdhopmupoBaHsl
0a3oBbIC CTPYKTYpPHI
3HAHUN.

YMmeHust pparMeHTapHbI
u HOCST
PENpPOyKTUBHBII
Xapakxrep.
JemoHcTpupyercs
HU3KHUH YPOBEHb
CaMOCTOSITEIIbHOCTH
MIPAKTHYECKOTO HABbIKA.

Komnemenyuu
chopmuposanol.

3HaHuA
CHUCTEMHBIE.
YMeHns
PEeNpOyKTUBHBII
XapaxTep,
MIPUMEHSIOTCA K
pEIIeHunto THUTIOBBIX
3aJaHuMN.
HemoHcTpupyercs
JIOCTaTOYHBIM  YPOBEHb
CaMOCTOSITENTEHOCTH
YCTOHYHMBOTO
MPAKTHYECKOTO HABBIKA.

oOImupHBIE,

HOCAT

Komnemenyuu
chopmuposanoi.

3HaHuA TBEpJBIE,
apryMeHTUPOBaHHbIE,
BCECTOPOHHHUE.

YMeHus YCIIELIHO
MIPUMEHSIOTCSA K
PEIICHHIO KaK TUITOBBIX,
TaKk W HECTaHAAPTHBIX
TBOPYECKUX 3aJJaHUM.
JlemoHCcTpHpyeTcs
BBICOKUI YPOBEHB
CaMOCTOSITEIIbHOCTH,
BBICOKAsl a/JIallTUBHOCTD
IIPAKTUYECKOT O HABBIKA

Onucanue KPUTEPUEB OLICHUBAHUSA

OO0yyvaromuics

| OGyuarommiics

| OGyuarommiics

| OGyuarommiics




JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYILIECTBEHHBIE | - 3HAaHUA | - 3HAHUE W [IOHWMaHUE | - riryOoKkwue,
npoOenbl B 3HAHMUSAX | TEOPETUYECKOTO OCHOBHBIX  BONPOCOB | BCECTOPOHHUE u
y4eOHOro MaTepuaa; MaTepuaa; KOHTPOJIUPYEMOTO apryMEeHTUPOBaHHbBIC
- JOITYCKAIOTCS | - HETIOJIHbIE OTBETHl Ha | 00beMa MPOrpPaMMHOTO | 3HAHUS MPOTPAMMHOTO
MPUHIUITHATBHEIE OCHOBHBIE BOTIPOCHI, | MaTepHana; MaTtepuana,;
OIIMOKYU TMPH OTBETE Ha | OIMOKKM B  OTBETE, | -  TBEPAbIC  3HAHWS | - TOJHOE IOHUMAaHUC
OCHOBHBIC BOIPOCHI, | HEJIOCTATOYHOC TEOPETHUIECKOTO CYITHOCTH u
OTCYTCTBYeT 3HaHHWE W | IOHWMaHHE CYIIHOCTH | MaTepHana. B3aMMOCBSI3H
MOHUMAaHUE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CIIOCOOHOCTh paccMaTpuBacMBbIX
MOHATUN M KATETOPUH; | -  HEYBEpEHHBIC W | YCTaHABIUBATh U | IPOIIECCOB W SIBJICHMIA,
-HEeTIOHNMAaHWe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBS3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTENTbHBIE MPaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOJTHUTETBHBIX BOIIPOCHI; BBISIBJISTh pamMKax 00CYXIaeMBbIX
BOIIPOCOB B  paMKax | - HEJOCTAaTOYHOE | IIPOTUBOPEUHS, 3a/laHui;
3aTaHWH; BIIQ/ICHHE JINTEPATYPOH, | TPOOIEMBI ul|- CITOCOOHOCTH
- OTCYTCTBUE YMCHHS | PEKOMCHIOBaHHOMN TEHJICHIIUU Pa3BUTHUS; yCTaHaBIIUBAaTh u
BBIIOJIHATH IpOrpaMMoin - MIpaBUJIbHBIE U | OOBACHSTH CBSI3b
MPAaKTHYECKUE 3aaHUA, | JUCIUTUIAHEL, KOHKPETHEIE, 0e3 | IpaKkTUKH U TEOPHU;
MPETYyCMOTPEHHBIE - yMeHHe 0e3 TpyOBIX | rpyOBIX OIIHUOOK, | - JIOTUYECKH
MPOrpaMMoit OIrO0K peliaTh | OTBETHI Ha | TIOCJIEeIOBATEIbHbIE,
JUCITUTLTAHBL; MIPaKTHUYECKHE 3aJaHus, | TOCTABJICHHEIE CoJlepKaTeNbHEIE,
- OTCYTCTBHE | KOTOPHIC CIIeZTyeT | BOIIPOCHI, KOHKpETHBIE u
T'OTOBHOCTH BBIIIOJTHUTH. - YMCHHUE pelaTh | UCUCPIBIBAIOINE
(cmocobHOCTH) K MIpaKTHYECKHe 3aJaHus, | OTBETHI HA BCE 3a/IaHUS,
MUCKYCCHA W HU3KYIO KOTOpBIC cienyer | a TaKxke
CTCIICHb KOHTAKTHOCTH. BBITIOJIHUTD, JOITOJIHUTCIBbHBIC
- BJIAJICHUE OCHOBHOM | BOIIPOCHI
JTUTEPaTypOH, HK3aMEHATOPa;
PEKOMEHI0OBaHHOU - yMeHue  peuarb
MPOrpaMMOit MIPAKTHYECKUE 3a/IaHNUS;
JACITUTLTAHBL; - cBOOOIHOE
- HaJIM4re COOCTBEHHOH | MCITOJIb30BaHUE B
000CcHOBaHHOU OTBETaxX Ha BOIPOCHI
MO3UIUH 10 | MaTepHasoB
00cy)IaeMBbIM peKOMEHIOBaHHON
BOIIPOCAM. OCHOBHOM 51
Bo3MOXHEI JIOTIOJTHUTEJILHOM
HE3HAYHUTEIHHBIE JTUTEPaTYPHI.
OTOBOPKH ¥ HETOUYHOCTHU
B pacKphBITHA
OTJIENBHBIX TTOJOKEHUN
BOTIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTh B
OTBETax.
Ouenka Ouenka Ouenka Ouenka
«HEYIOBJIETBOPHUTEIb | «YIOBJETBOPUTEILHO | «XOPOII0» / «3aYTEHO» «OTJIMYHOY /
HO» /He 3aYTeHO » / «3a4TEHO» «3a4YTEHO»




9. YueOHO-MeTOANYECKOE U HH(POPMANIMOHHOE 00ecniedyeHne TUCIUIIUHbI
MartseeB A.B. Atomnas ¢usuka, 1.4, M.: Beicmas mkosa.
Cusyxun /[.1. Kypc obmeit pusuku. T.4 «AToMHas Gusukay, M.: Beiciias mkoa.
[monsckuit B.H. ATomnas ¢usuka, T. 1, 2. M.: Hayka.
@pum C.0., Tumopea H.M. O6uwmii kype ¢pusuku, 1. 3.4.
Hupak I1. KBantoBas mexanuka, M.: Mup.
Ocitaman P., Jletiton I1., Congc M. deliHMaHOBCKHE JICKIUH 110 GU3UKeE, T. 8,9. M.:
Mup.
Hlupoxos /I.H. Snepnas ¢usuxa, M.: Beicias mkona.
8. Pako6onbckas H.M. ®usuka aromHoro siapa, M.: Beicas mkoiia..
HNHuTepHeT-pecypcesl

SouhkwdE

~

— eLIBRARY.RU [DnexTponHbIii pecypc]: Hay4Has 3iekTpoHHas OubOmmorexa. — URL:
http://www.elibrary.ru.

— Baza mannbix «9BC elibrary»: http://elibrary.ru

— UznarensctBo «HOpaliTy [DNEKTPOHHBIN pecypc]: AIeKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: http://biblio-online.ru.

- YHuBepcuterckas Oubnuoreka online [DneKTpOHHBI  pecypc|: 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npaBoBasi cucrema Koncynsrantllmroc. — URL: http://www.consultant.ru/.

— Undopmarmonno-npaBoBoi nopran «[ apant». — URL: http://www.garant.ru/.

PECYPCBI INTERNET ¢usuke

10.MaTepuaJbHO-TeXHHYECKOE OCHAIIEHHE TUCIIUIIINHBI:

Jlaboparopus sinepHoii u aToMHOI pusuku 10 ayn

YueOHbIe ayIUTOPUHM JJs NPOBedeHHs] 3aHATHII Ja00pPaTOPHOro THNA, KYpPCOBOIO
NMPOEKTUPOBAHUS (BBINOJHEHHS KYPCOBBIX padoT), IpynmoBbIX M HHIAWBHIYAJIBHBIX
KOHCYJIbTAlMii, TeKYIIero KOHTPOJsI W MNPOMEXKYTOUYHOH AaTTecTAllMU, a TaKKe
CAMOCTOSITE/ILHONH PadoThl O0yYaKOIIUXCH: TIPENOAaBaTeIbCKUNA CTON;, CTYN; CTOJBI
oOyyJarouxcs; CTynbs; Kadeapa; KiaccHas JOoCKa

O0opynoBanmue 1Jis1 NPoBeAeHUs JIa0OPATOPHBIX padoT::

JlaGopatopun ¢usnpakTukyma «AToMmHas H sanepHas ¢usuka» Ne 407, «OnekTpoHHOU
Mukpockornumn» Ne 166, «Actpodusrka u puznka kocMuueckux igydeit» Ne 317. VcTaHOBKM Aiist
U3YYEHHUS: JAUQPpakuMU dBJIEKTPOHOB Hu3KoW »sHepruu ([IOHD), ToHKON CTpyKTYypHI
CHEKTPAIbHBIX JIMHUM, 3HEPreTHUeCKOro CHEeKTpa 3JEKTPOHOB, BHEUIHEro (oTtodddexra,
CIEKTpa U3JIy4yeHHs a0COJIFOTHO YEPHOIO Teja, CIIEKTpa aTOMa BOAOPOAA, UMITYJIbCA U SHEPTUU
3apsOKEHHBIX YacTHULl METOJOM «KPHBHU3HBD), CEPUAIBHOM CTPYKTYpBl CIEKTpa aJIOMUHUA.
VYcraHoBka (oTomeTpuueckasi, CBEpPXBBICOKOBaKyyMHas ycraHoBka YCVY-4. VcTaHOBKM Ui
OIpEeCNIEHUs] PE30HAHCHOrO noTeHnuana Meronom ®Ppanka u ['epua, nmoreHnMana MOHU3ALUU
MeTonoM JleoHapaa, yAeNbHONM Macchl 3JIEKTpOHA, YCTaHOBKa A u3ydeHHs ¢Gotorddekra.
OnexTpoHHbIii Mukpockon TESLA BS-250, BpemsnponeTHslii Macc-criektpomerp MCX-4, a- ,
-,y — mpenapartsl.

Aya. 27 KomnbOTEepHbIE KJIACChI: IIPENOJABATEIbCKUI CTOJ, MPENOJaBaTEIbCKHUM CTYI, CTONBI
00yJaroImuxcsi, CTyJbs, KJIAcCHas JOCKa, MYJIbTUMEAUHHBIA KOMIUIEKC (IIPOEKTOp, JKpaH),
koinonku, [IK nmpenonasatens, 1K oOyuatomuxcs, nporpammuoe obecrneuenue: Adobe flash
player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar; Microsoft Office 10;
Microsoft Visio 10; Microsoft


http://www.elibrary.ru/
http://elibrary.ru/
http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/

Visual studio; Kaspersky Endpoint Security

Bubauoreka, B TOM 4HCIIE YATATBHBIN 3a11: CTOJBI , CTyJbs, [IK oOydaromuxcsi, mporpaMMHOE
obecnieucnne: Adobe flash player 31; Adobe reader 10; Java 6.0; K-Lite Codec Pack; Win rar;
Microsoft Office 10; Microsoft Visio 10; Microsoft Visual studio; Kaspersky Endpoint Security

CocTaB JIMIEH3NOHHOTO ¥ CBOOOIHO PACIPOCTPAHSIEMOT0 MPOTPAMMHOTO
odecrneveHusl, B TOM YHCJIE€ 0T€4eCTBEHHOI0 ITPOM3BO/ICTBA

Ne HaumenoBanue Ne norosopa (JiuueH3us)
n/n
Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot
L 04.2016 .
5 Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) ot
' 04.2016 1.
AHTUBHPYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 no
3. nporpammuoe obecniedenue | 14.03.2019 r, npoanena qo 2021 r.
KasperksyTotalSecurity
[Tporpamma ans 9BM «bank | Pazpabotka COI'Y CBuaerenscTBo 0
4 BOTIPOCOB ISl KOHTPOJIS rOCyJIapCTBCHHON PETUCTPAIIUU TIPOTPAMMBI IS
' 3HAHUI OBM Ne2015611829 ot 06.02.2015 r. (6eccpouHo)
CiscoWebex- Cuctema | OOO Atictexnorosop Ne J[83-2020 ot 10.08.2020-
3. HPOBEIEHUS BEOMHAPOB. 10.08.2021 .




11. JIncT 00HOBJIEHMSI/ AKTYyaJIM3AIUU
[IporpamMMma akTyanu3upoBaHa: IEPECMOTPEHA, IOMOTHEHA.

BHecenHble n3MeHEHU U JONOJIHEHUS YTBEPKACHBI Ha 3aceJaHny Kadeapsl Gpu3nku
KOHJICHCUPOBAHHOT'O COCTOSIHUS

[Tporoxon 3aceqanus kageapsr oT 30.06 2020 r. Ne 9.



