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1. CTpykTypa 1 0011asi TPYA0EMKOCTb U CIUIIINHbBI

OO011ast TPYI0EMKOCTh JUCIUILIMHBI COCTABIISACT 2 3a4eTHBIC eIUHUIIBI (72 Yaca).
dopMa IPOMEKYTOUHOM aTTECTALUU — 3a4ET

Ounas gopma
oOyueHus
Kypc 3
Cemectp 1
Jlexuuun 36
[IpakTHuecKkue 3aHATHI 36
JlabGoparopHsbie 3aHATHS -
Koncyapranuun -
WToro ayiuTOpHBIX 3aHATHI 72
CamocrosTenbHas padoTta -
Kypcosas pabora -
OK3aMeH -
O61iee KOJTUYECTBO YaCOB 72

2. llenu ocBOeHMS TMCHUNIHHBI
Kypc ob6meit pu3nku siBIsieTcst 0cHO8HbIM B O0ILEH CHCTEME COBPEMEHHOM MOATOTOBKH (PU3UKOB
— npodeccuonanoB. OH u3naraercs Ha MJIQANIMX Kypcax M €ro IJIaBHOW 3ajaueil sBisercs
co3nanne (yHIaMEHTAIBHOW 0a3bl 3HAHWIA, HAa OCHOBE KOTOpPOH B JallbHEHIIEM MOXKHO
pa3BUBaTh OoJiee yriIyOJIEHHOE U JIETATU3UPOBAHHOE U3yYCHHE BCEX pa3AesioB (U3UKH B paMKax
LIMKJIa KypCOB 110 TEOPETUUECKON (PU3UKE U CHELMATU3NPOBAHHBIX KYPCOB.

Inasuvie mpebosanus, TpeabsBIsSeMble K Kypcy oOmei ¢usuku: 1) HeoOXxoaumo
chopMHpOBATH y CTYJACHTOB €IUHYIO, CTPOHHYIO, JIOTUYECKH HENPOTHBOPEUHBYIO (PU3NIECKYIO
KapTUHY PeaibHOTO MHPA; 2) B paMKax €IHMHOr0 MOJX0/1a KJIACCHUECKOH (JIOKBaHTOBOM) (hHU3HKHU
HEO0OXOJUMO PACCMOTPETh BCE OCHOBHBIE SIBJICHHS U IPOLIECCHI, MPOUCXOASIINE B MPUPOJE,
YCTaHOBUTH CBsI3b MEXKIy HHMH, BBIBECTHU OCHOBHBIC 3aKOHbI B BHJE MaTE€MaTHYECKHX
ypaBHeHUH. [lo Mepe HEOOXOIMMOCTH B KypCe€ BBOJSATCS HEKOTOPBIE AJIEMEHTHI PEISTUBU3MA,
CTaTUCTUYECKU-BEPOSTHOCTHBIX ~METOJOB, KBAaHTOBBIX IPEICTABJICHUN, KOTOpBIE 3aTeM
KOHKPETH3UPYIOTCS U YTOUHSAIOTCS B KypcaX T€opeTH4ecKod (u3uku; 3) HEOOXOAMMO HAy4YHUTh
CTYZCHTOB OCHOBaM IMOCTAHOBKH M NMPOBEACHHS (PU3MUECKOTO IKCIEPUMEHTA € MOCIEIYIOIUM
AQHAJIM30M U OLIEHKOM MOJYYEHHBIX PE3yJIbTaTOB.

OcHoBHas 3a/1a4a Kypca (GU3UKU aTOMHOTO s1JIpa U 3JIEMEHTapHBIX YAaCTHIL 3aKJIF0YAETCS B
CO3aHMM (YHJAMEHTAJIbHOM 0a3bl 3HAHUM AN W3Y4YEHMs] BCEX pa3/IeJIOB TEOPETUUYECKOM
busnky, crneuuanu3anuii, OOIIeTeXHHYECKUX MUCIHMILUIUH U TpakTHKyMoB. Kypc ¢usuku
JIOJI’KEH HOCUTh MHPOBO33PEHUECKYIO0 M METOJI0JIOTUYECKYIO HaIlPaBJI€HHOCTh, COPMUPOBATH Y
CTYACHTOB CTpPOIHYIO, €IUMHYI0 HaydyHyIO KapTHHY Mupa. OOmas ¢usuka sBisercs Hpexne
BCET0 IKCIIEPUMEHTAIILHON HayKoi. B Kypce He0OX0auMO pacCMOTPETh BCE OCHOBHBIE SIBJICHUS
IPUPO/IbI, YCTAHOBUTH CBSI3U MEXK/Yy HUMH, ITOJIyYUTh OCHOBHBIE 3aKOHBI Ha OCHOBE 00001IeHN I
OKCIEPUMEHTAJbHBIX  pe3ynbTaToB. Kypc  JOMKeH  MNpeaycMOTpeTh  KOJIMYECTBEHHOE
paccMOTpeHHe KOHKPETHBIX 337ay, BBEJECHHE OCHOBHBIX 3J€MEHTOB COBPEMEHHOM (U3UKU -
OCHOBbI TEOPUU OTHOCUTEIBHOCTH, JJIEKTPOJAMHAMUKH, HIIEMEHTOB KBAHTOBOIl Teopuw,
CTaTUCTHUYECKON (PUBUKHU U T. 1.

OcHoBHBIE (OpPMBI HM3yYEHHsI Kypca oOmmer GU3UKA - JEKIUH, COMPOBOXKIAEMbIE
JNEMOHCTpalMsAMU (PU3HUECKUX SIBICHUH U MpOIeccoB, y4eOHBIX (DUIBMOB, KOMIBIOTEPHBIX
MOJIEJIbHBIX ~ JKCHEPUMEHTOB; CEMHHAapcKue (MIpaKkTUYecKhe) 3aHsATHs, Ha  KOTOPBIX
paccMaTpUBAIOT METOBI PEeIICHHs 3aay, 3aKperieHHEe JIEKIIMOHHBIX MaTepUalIoB U Jp.; OOLIHiA
buznyecKkuil MpakTUKYyM, UMEIOIINN LEIbI0 SKCIIEPUMEHTAIbHO U3YyYUTh OCHOBHBIE (PH3UYECKHE
3aKOHOMEPHOCTH B PEaJIbHBIX YCIOBHSX, HAYUUTh CTYJIEHTOB ONPEAEIATh Ha OIbITE (PU3NUYECKUE



napaMeTpsl, OLEHUTh MX TOYHOCTh U JIOCTOBEPHOCTh, O3HAKOMHUTH CTYIEHTOB C COBPEMEHHOM
U3MEPUTENIBHON anmaparypoil, ¢ IpUHIMIIAMHU aBTOMATU3aLUN (PU3MUECKOTO IKCIIEPUMEHTA.

W3yuenmne kypca (U3UKHA aTOMHOTO s[jpa OMUPACTCS HA 3HAHUE CTYAECHTOM OCHOBHBIX
IOJIOKEHUH MEXaHUKH, JJIEKTPUYECTBA M MarHeTusMa, ONTUKH, METOJO0B MaTeMaTH4YecKOou
(bu3uKH, STEKTPOTUHAMUKH U JIP.

OcHoBHOl (QopMoii u3NOKeHUsT MaTepuana Kypca sBisiotes gaexyuu (80%-85%
MaTtepuana nporpammel Kypca). Ocrtanphble 15%-20% BbIOENAOTCS AJI1 CaMOCTOSTEIBHOIO
U3y4eHHs] CTYJCHTaMH C COOOILEHHWEM HM JIUTEPaTypHbIX HCTOYHMKOB M METOIMYECKHX
pazpaboTtok. Kpome Toro yueOHBI TU1aH MpexycMaTpUBaeT JOMOJHUTEIbHBIN 00beM 4acoB (10
40%) 11t caMOCTOATENBHOM paboThI CTYJJEHTOB MO PYKOBOJCTBOM IperogaBaTeris.

3akperyieHue JIEKIIMOHHOIO MaTepuaja MPOUCXOAUT HAa HMPAKMUYECKUX 3aHAmusx, Ha
KOTOPBIX PacCMaTPUBAIOTCS pa3IMYHbIE METO/bl PEIEHUs 33aJau U HauboJjee TUIINYHbIE 3a7aul
no Kkypcy. CTyaeHThl MOJIydalOT TaKKe JOMAlllHWE 3aJaHus B BHIE pAga 3aaad  u3
COOTBETCTBYIOLMX 33JJaUHUKOB.

Heorsremnemoli dyacTteo Kypca oOmeid ¢muku sBusiercs OOwuil  Qusuueckull
npakmuxym. Ero rinaBHble 3ajjaun: 1) HAy4UTh NPUMEHATh TEOPETUUYECKHI MaTepuan K aHalIu3y
KOHKPETHBIX (PM3MUECKUX CUTYAIHH, SKCIEPUMEHTAIBHO M3yYHTh OCHOBHBIE 3aKOHOMEPHOCTH,
OLIEHUTH MOPSJIKU U3Yy4aeMbIX BEJIMYMH, ONPENEIUTh TOYHOCTh M JIOCTOBEPHOCTh MOJIYYEHHBIX
pe3ysbTaToB; 2) O3HAKOMHUTb C COBPEMEHHOM H3MEpPUTENIbHOHN anmaparypoil, ¢ OCHOBHBIMU
OPUHIUIIAMUA ~ aBTOMATU3allMM W KOMIBIOTEpU3alMM IpoleccoB cbopa U 00pabOTKU
uHpOpPMALMK, C OCHOBHBIMH DIIEMEHTAaMH TEXHUKM O€30MacHOCTH TpU IPOBEIACHUU
9KCHEPUMEHTAIbHBIX UCCIIEIOBAaHUM.

3. Mecto qucuuniunsl B crpykrype OIIOII: Ba3zoBas yacts. 51.5.08.06
Jannass yuyeOHas nucuurnHa BikiItodeHa B pazaen b1.5.08.06 OGmenpodeccronanbHbIN"
OCHOBHO# 00pazoBarenbHOl nmporpammbl 03.03.02 dusuka. OcBanBaercs Ha 3 Kypee, 1 cemectp.
Kypc «®u3uka aTOMHOro sjipa 3J€MEHTapHBIX YacTUI» IO3BOJISIET CTYJEHTaM OBJa/leTh
(byHIaMEHTATLHBIMU TOHITHAMU M METO/IaMU COBPEMEHHON MaTeMaTHKH, 0€3 3HAHUS KOTOPBIX
HEBO3MOXKHA JajbHelIas mnpodeccuoHaiabHas NOAroToBKa. JluciumiauHa Oasupyercs Ha
3HAHUSX, TOJNYYEHHBIX TIPU  H3YYEHUH KypCOB MaTeMaTHKd W  (U3UKH B CpemaHen
oOmieoOpa3oBarenbHOM mKkose. /s OCBOGHHS AMCHUIUIMHBI CTyJEHTaM HEOOXOIUMO 3HATh
HIKOJBHBIN KypC (U3UKH U OCHOBBI AU(PPEPEHINATBHOTO U WHTETPAIBHOTO HCUYHCIICHHUS.

TpeOoBaHus K CTyIeHTAM.
4. TpeboBaHus K pe3yJbTATaM OCBOCHHS THCIMIIJIHHBI

Komnerenmuu oby4daromierocs, GopMupyeMble B pe3ybTaTe OCBOSHUS AUCIUILITHHBL.
B pesynprare m3zydeHus AUCHUIUIMHBI OOYyYaromUUCA TOJDKEH 00J1anaTh CIEeNyIOUUMU
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,
KOMITeTeH I cooTBeTcTBYIOIME (popMHUpYyeMbIM KomMueTeHuuamM OITOIT
onon 3HaTh YMmethb Baagern
OCHOBHBIE (pu3nUecKue |-OOBSICHUTH OCHOBHBIC  |-HCIIOJIb30BAHUS
SIBJICHUSL U OCHOBHBIE Habo1aeMble OCHOBHBIX
3aKOHBI (PU3UKU; MPUPOJHBIC SBICHUS U |0OIIEPU3NIECKUX
IPaHULbl UX 3¢ GeKThI ¢ MO3ULHH 3aKOHOB U NPUHIUIIOB B
IIPUMEHUMOCTH, (byHIaMEeHTAIbHBIX BaXHEHIINX
IIPUMEHEHHUE 3aKOHOB B |(hU3MUYECKHX IIPAKTUYECKUX
BaXKHEHIITHX B3aHUMOJCHCTBUM; MIPUIOKEHUSIX
IIPAKTUYECKUX -yKa3aTb, KAKME 3aKOHBI |-IIPUMEHEHHS OCHOBHBIX
IIPUIOKEHUSX; OIMCHIBAIOT JAHHOE METOI0B (PU3UKO-
- OCHOBHBIE SBJICHUE WK 3PPEKT;  |MaTeMaTUYecKoro
¢u3nvecKkre BETUYMHBI |-MCTOJIKOBBIBATH CMBICI |aHAIM3A JUIS PEUICHHUS
OIK-1 u (uznueckue (1)H3quSKHx BEJIMYMH U |€CTECTBEHHOHAYYHBIX
KOHCTaHTbI, UX MIOHSTH; 3ajad.
OIIpEEIICHUE, CMBICII, -3aIIUCBIBATh YPABHEHUS
CIIOCOOBI ¥ €TUHUIIBI UX | UTsI (PHU3UIECKIX
U3MEpEHUS; Benu4uH B cucteme CU;
- hyHnameHTaIbHBIE -HCII0JIb30BAaTh
(Gu3nyecKkue ONbIThl U |pa3jInYHbIE METOAMKH
UX pOJIb B Pa3BUTUHU (bu3NIECKUX U3MEPEHHIA
HayKH; u 00paboTKu
- Ha3HAuEHUE U AKCIIEPUMEHTAIIbHBIX
IIPUHLIMIIBI IEHCTBUSA JaHHBIX;
HCIOJIb3YEMBIX
¢du3nyeckux nprudopos;
OCHOBHBIE (pu3nueckre |-00BSICHUTH  OCHOBHBIE-HUCIIOJIb30BAHUS
SIBJICHUSI U OCHOBHBIE Habo1aeMble OCHOBHBIX
3aKOHBI (PU3UKH; MIPUPOJHbIE SBIEHUS H|00ImepU3nIecKrx
IPaHULbl UX 3¢deKTl ¢ MO3UIMIA|3aKOHOB U IPUHLIUIIOB B
MIPUMEHUMOCTH, (yH1aMeHTaJIbHbIX BaXHEHIINX
IPUMEHEHHE 3aKOHOB B |(hHU3MUYECKHX MIPAKTUYECKUX
BaXKHEHUIITHX B3aHMOJICHCTBUM; MPUIOKEHUSX
MIPAKTUYECKHUX -yKa3aTb, KAaKHE 3aKOHBI-IIPUMEHEHHS OCHOBHBIX
MIPUJIOKEHUSX; OIHCHIBAIOT JTAHHOE METOJI0B (pU3HKO-
OIK-3 - OCHOBHBIE siBJIeHUE WK 3P (DEKT; MaTeMaTH4ECKOTro
¢u3nyeckre BETUYMHBI |-MCTOJIKOBBIBATH CMBICH|aHAIN3A JUIs PELICHUs
u Qpusnyeckue (U3MYECKUX BEIMYMH H|€CTeCTBEHHOHAYUHbIX
KOHCTaHTBI, UX MIOHATHH; 3ajad.
oTpezieNieHUe, CMbICH, -3aIIUCBIBATh ypaBHEHUS]
CMOCOOBI ¥ €UHUIIBI UX | IUIs ¢buznyeckux]
A3MEPEHUS; BesnurH B cucreme CU;
- (hyH1aMeHTaIbHbIE -HMCII0JIb30BAaTh
(u3nyecKre ONbITHl U |pa3iNyHbIe METOIUKY]
UX pOJIb B Pa3BUTUHU ¢bu3nYecKUx H3MEpeHuH|
HayKH; u 00paboTKy|




- Ha3HAUCHUE U AKCIIEPUMEHTAITEHBIX
MIPUHITUIIBI IEHCTBHS JTAHHBIX;
HCIIOJIE3YEMBIX
(bu3nvIecKux npudopoB;

[Tpu npoBeneHUH y4eOHBIX 3aHATHIA 0OecreunBaeTCsl pa3BUTHE Y 00yYarOLIMXCSl HABBIKOB
KOMaHHOU pabOThl, MEXKJIMYHOCTHOW KOMMYHHUKAIMH, IPUHATHS PEIICHU, TUIEPCKUX KaueCTB
(BKJItOUAsi IPU HEOOXOJMMOCTH IPOBEIEHHE MHTEPAKTUBHBIX JIEKLUH, ITPYNIOBBIX JUCKYCCHUH,
POJICBBIX HUIP, TPCHHUHIOB, AaHAJIM3 CI/ITyaLII/If/'I U HMUTAIIUMOHHBIX MOHCHCﬁ, npenoaaBaHuC
JUCHMIUIMH (MoJynei) B (opMe KypcoB, COCTaBJIEHHBIX HAa OCHOBE pE3yJbTATOB Hay4HBIX
UCCIICIOBAaHMI, B TOM YHCIIE C YYETOM PErHOHAIBHBIX OCOOEHHOCTEH W mpodeccHoHaIbHOMI
JeSITeIbHOCTH BBITYCKHUKOB U IOTpeOHOCTEH paboTonareneit).



[Beeaute TeKCT]

5. Conep:kanue U yueOHO-MeTOAMYECKAs KAPTA JUCIUILJIMHBI

PamnoaktuBHele  cemelictBa.  MICKycCTBEHHas
panMoaKkTUBHOCTb. Bunbel pacmama. « - Pacman.
TynuenbHbll 3¢ dexT. 3aBUCUMOCTh NEpUOJA « -
pacmaza OT DHEPrUM (¢ - 4YacTUl. [ -pacnap.

3KCHCpI/IMCHTaJ'IBHOC J0Ka3aTCJIbCTBO
CYIICCTBOBAHUSA HCI>'ITpI/IHO. Pa3pCI_I_ICHHBIe u
3alIPpCIICHHLIC ﬂ -ICPCXO/bI. HCCOXpaHCHI/IC

4YEeTHOCTH B [ -pacnazae. y-W3nydeHue snep.
ONEeKTpUYeCKHWe M  MarHuTHbIE  IEPEXOJBL.
AnepHas wu3zomerpuss. BHyTpeHHSs KOHBepCHS.
Dddext Méccbayepa.

KOJUJTOKBUYM

Home HaumeHoBaHue TeM (BONPOCOB),
P M3y4aeMbIX 110 JAHHOI 3ansTust CamoctosTenias pagora ®opMBbI KOHTPOJISA Jlurepa
He e CTY/ICHTOB Typa
AUCHUIIJINHE
" 1 1p Copepxanne Yacer
1-2 Beenenne. OcHoBHblE 3Tamnbl pa3BuTus ¢usuku | 4 2 VeTHbIi ompoc, OcH.JuT
aTOMHOTO sifjpa W 4YacTuil. Macmralbl sSBIEHUN co001IeHUS 110 [1]-[5]
MUKpOMHUDpA. BOIIpOCaM TEMBI, IE;;[SHT
KOHCIICKT. !
3-4 CaoiictBa atoMHbIX siiep. OnbiTr Pesepdopnpa. | 4 6 VerHslii onpoc, OcH.auT
Pasmepsl  smep. SIApo  Kak  COBOKYITHOCTb noknaz, konenekr, | [11-[5]
IIPOTOHOB U HEHUTPOHOB. Pacnpenenenue 3apsia B I[[f]r[[gm
anpe. Macca u sHeprus cBsizu sapa. CtaOuiibHbIe
u paMOaKTUBHBIE A1pa. KBanToBbIE
XapaKTePUCTHKH SICPHBIX  cocTosiHui. CrimH
aapa. CraTHyeckue MYJIbTHUIIONbHBIE MOMEHTHI
anep.
5-6 PagnoakTMBHOCTBL.3aKOH  pajlOakTUBHOIO | 4 4 YeTHbli ompoc, OcH.yiut
pacraga. CTaTUCTHUECKMH XapakTep pacraja. AOKJIAJ], KOHCIICKT, Eg;[[SJ]Im

[1]-[6],




7-8

HyxioH- HyKJIOHHOE B3aMMOJIEHCTBUE U CBOWCTBA
siaepHbIX cuil. Cucrema JByX HYKJIOHOB. [[edTpoH
- CBSI3aHHOE COCTOsIHME B n-p cucreme. Hykion —
HYKJIOHHO€ paccesHue. CIHUHOBas 3aBHCHUMOCTD
SANEpHBIX CWI. TEH30pHBIM XapakTep SACPHBIX
cuwi. 3apsoBas HE3aBUCHUMOCTb SJIEPHBIX CHIL.
N3ocniua. OOMEHHBINM XapakTep SISPHBIX CHIL.
Me3oHHass ~ Teopusi ~ HYKJIOH-  HYKJIOHHOTO
B3aUMOJICHCTBUS.

YcTHBIN ompoc,
KOHCIIEKT

OCH.JIUT
[1]-[5]
Jom. Jlur
[1]-[6],

9-10

Mojaean ATOMHBIX sIep.
MUKpOCKOTIMYECKHE W KOJIJICKTUBHBIE MOJICIH.
Mopenp ®epmu-raza. dusnyeckoe 000CHOBAHHE
obonouyeuHor Monenu saapa. Ilorennman cpennero
SIICPHOTO T1OJIA. Crun- opOuTaIbHOE
B3aumojercTBue. OQHO- YaCTHYHBIE COCTOSHUS B
siepHOM moTeHuuane. KolekTuBHbIE CBOWCTBA
sep. Monens KU KON KaIlUIU.
[Tonyamnupudeckass (GopMmyna D>HEPrHH CBS3U
snpa. Jepopmamms sinep. KoneGatenpHbie U
BpalarenbHble cOCTOsiHUS simep. OO0oOrieHHas
MOJICIIb sJpa.

YcTHBIM ompoc,
KOHCIIEKT

OcCH.JIUT
[1]-[5]

Jom. Jlut
[1]-[6].

11-12

Anepuble  peakuum. MeToasl  M3y4eHHs
ANEpHBIX  peakuumid.  JIeTEeKTOpsl  4YacTHLL.
[Mpunmunsr  paboTel  yckoputeneil. CedeHue
peakuuii. Kananel peakuuii. 3aKOHbI COXpaHEHHUS
B SJEpHBIX peakuusax. KuHemaTtnka sAepHBIX
peakuuil. MeXaHM3MBI  SEPHBIX  pEaKIUi.
Mopenb coctaBHOrO siipa. Pe30HaHCHBIE siIepHBIE
peakuun. Popmyna bpeinra- Burnepa. Ilpsmbie

VYcTHbIl ompoc,
KOHCTIEKT

OcH.uT
[1]-[3]
Jom. Jlut
[1]-[6],




anepHble peakuuu. Onrudeckas MOJENIb AIpa.
B3aumoneiictBe (OTOHOB M 3IJIEKTPOHOB €
anpamu. [lenenue anep. [lenenne n3oronos ypaHa
HelTpoHamu. Llennas peakuus neneHus. SnepHeie
B3pBIBBL. flnepHble peakTophl. Peakuum cuHTE3a
JErKUX anep. TepmosnepHas JHEprus.
TpancypanoBsle 351eMeThl. CBEpXTSHKENBIE AApA.

13-14

B3anmoeiicTBue si/IEPHOTO M3JIVYEHUS] C
BelllecTBOM.  B3aumojeiicTBue  3apspKEHHBIX
gactull co cpenou. Ilorepu osHeprum Ha
WMOHM3aLMI0 U BO30yxaeHue atomoB. lIpoGern
3apSKEHHBIX YaCTHIL. BzaumoneiictBue
HEHUTPOHOB C BEIIECTBOM. 3ameieHue
HelTpoHOB. [IpoxokieHue Y-U3iIydeHUs depes
BElIECTBO. buonoruyeckoe NeiCTBUE H3IIy4YeHUs
U 3al1UTa OT HETO.

YcTHBIN ompoc,
KOHCIIEKT, TOKJIaJ,
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[BBeauTe TeKCT]
6. O6pa3oBaTejibHbIe TEXHOJOTHHU

TpaauunoHHbIe JJeKIUU U MPAKTHYECKHEe (CeMHHAPCKHE) 3aHATUSL C UCIOJIB30BaHUEM
COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJNOTHWH. JIEKIMH ¢ HMCHOJIb30BAaHUEM MYJIbTUMETUNHBIX
Ipe3eHTalMid, JeKUuu-Oeceqpl, JEKUUU-AUATIOTH, JBPUCTUYECKUE  JIKIUH, JIEKIIHH-
BU3YyalIM3al[ii, NPAKTUYECKUE 3aHSATHS, CaMOCTOSITENbHAs paboTa CTYAEHTOB, KOMIIbIOTEPHOE
TECTHUPOBAHUE.

Jleknusi-quajor — coJepkaHue MoAaeTcsl Yepe3 Cepuio BOMPOCOB, HA KOTOPHIE CTYACHT
JIOJKEH OTBEYATh HEMOCPEJCTBEHHO B X0/J1€ JCKILIUH.

JlabopaTopHoe 3aHsiTHe - (opMa y4eOHOTrO 3aHATHS, MPU KOTOPOH CTYACHT TIOJ
PYKOBOACTBOM MpCHOAABATCIIA MPOBOJUT CCTCCTBCHHBIC WJIM HMUTALUMOHHBIC 3KCIICPUMCHTBI
WIH ONBITHI C IIEJIbI0 MOATBEPIKICHUS OTIECIbHBIX TEOPETHUYECKHUX MOJOXKEHUH OIpeleIeHHOI
yueOHOM AMCUMIUIMHBI, MPUOOpEeTaeT MPaKTUYECKUE HaBBIKK paboThl ¢ JabopaTopHBIM
o0opynoBaHueM, 000pyJOBaHUEM, BHIYMCIUTEIBHON TEXHUKOW, U3MEPUTEIBHON almaparypoi,
METOJUKON JKCHEPUMEHTANbHBIX HcclenoBaHuil. JlabopaTopHble 3aHATUS HE TOJBKO
3aKpEIUISIOT TEOPETHUECKHUE 3HAHUSA, HO M TMO3BOJISIIOT CTYACHTY TNTyOOKO H3ydaTh MEXaHHU3M
IMPUMCHCHUA ITUX 3H21HPII>1, OBJIaJA€BaThb Ba’>XHbIM JUJISL crienquaiamucra YMCHHUEM
HHTCJUICKTYAJIbHOTO IMPOHUKHOBCHUA B TC CCTCCTBCHHO-TCXHUYCCKUC HJIM NPOU3BOJCTBCHHLIC
MIPOIIECCHI, KOTOPBIE HCCICAYIOT Ha J1abopaTopHOM 3aHsTHH. [loj BIusHUEM 3TOW (HOPMBI
3aHATHHI CTYACHTOB YaCTO BO3HHUKAIOT HOBBIC HACU HAYYHOTO M TEXHUYCCKOI'O XapaKTEpa,
KOTOpPBIE  HCIIOJIB3YIOTCS B KYpPCOBBIX, KBaTU(UKALMOHHBIX, JUIUIOMHBIX paboTax.
JlabopatopHble 3aHATHS B 3HAUUTEIHLHOU CTENIEHH 00€CIeYnBalOT OTPabOTKy YMEHUI 1 HaBBIKOB
OPUHSITUS IPAKTUYECKUX PELICHUI B pEalbHbBIX YCIOBUSAX MPOU3BOJICTBA.

JlabopaTopHble 3aHATHS HE TOJIBKO 3aKPEIUISIOT TEOPETUUECKHE 3HAHUSI, HO U TO3BOJISIOT
CTYACHTY FJIy6OKO n3y4aTb MCXAaHU3M IPUMCHCHUSA OTHX 3HaHI/II>'I, OBJIaJACBATh BAXXHBIM HJIA
crieguaJIimcra YMCHHUEM HWHTCIUJICKTYAJIbHOI'O IHPOHHUKHOBCHHA B T€ CCTCCTBCHHO-TCXHUUYCCKHE
WIM TPOU3BOJCTBEHHBIE IMPOIIECCH], KOTOpPbIE HCCIEAYIOT Ha JjaboparopHoM 3aHsaTHH. [lon
BIIMSIHUEM DJTOU Q)OpMBI 3aHSITHN CTYACHTOB 4YaCTO BO3HHUKAIOT HOBBLIC HJACH HAYYHOI'0O H
TEXHUUYECKOTO XapakTepa, KOTOpPhIE HCIONB3YIOTCA B KYPCOBBIX, KBATH()HUKAIMOHHBIX,
TUIUIOMHBIX pabotax. JlabopaTopHble 3aHSATHUS B 3HAUUTENBHON CTENEHU O0eCcTeynuBaIoT
OTpabOTKY YMEHHH M HaBBIKOB MPHHATHS MPAKTUYECKUX PEIICHUH B pealbHBIX YCIOBHUSIX
MIPOU3BOJICTBA.

[Tepedyens TeMm J1abOpaTOPHBIX 3aHATUN oOmpeaensercs padodeil mporpammoil ydeOHOM
JUCHUITIINHBI. KomnuectBo CTYACHTOB Ha TaKWUX 3aHATHUAX HC MPCBBIIIACT ITOJOBHUHBI
akagemuueckoit rpymnmel. [Ipuctynas xk pabote B 1abopaTopuu, CTYACHTY CIEIYET 3HATh, YTO
m000€ HECOOTIOZICHUE PACTTMCAHUS 3aHATHI U AUCIUIUTMHBI OYJET CUYUTAThCA HApYIICHUEM €Tro
ciy)eOHbIX o0s3anHOCTeH. [IpenonaBarenb, KOTOPHIN BIEPBBIE BCTPEYACTCS CO CTYJAEHTAMU Ha
BBOJHOM 3aHSTUH, JODKEH O3HAKOMHTHh UX C OOIIMMHU MpaBWIaMH PaOOTHI B J1abOpaTopuH,
KOTOpBIE OHH 00s13aHBI HEYKOCHUTEIHHO BBIMOTHSITh.

OnnaiiH-ceMMHAP — PA3HOBUIHOCTH BeO-KOH(EPEHIINH, TPOBEICHUE OHJIAWH-BCTPEY WIIH
npe3eHTauuii uyepe3 MHTepHET B pexuMe pealbHOro BpeMeHH. Kaxnplii U3 y4acTHUKOB
HaxOJIUTCA y CBOETO KOMITbIOTEpa (CpelCTBa CBS3HM), a CBSI3b MEXIY HUMH TOJIEPKHUBACTCS
yepe3 VHTepHET mOCpeACTBOM 3arpykaeMoro MpUJIOKEHHUs, YCTAaHOBJIEHHOIO Ha KOMIIbIOTEpE
KaX10ro yuacTHuka (Zoom, Meet, Skype u ap.).

Buneoxondepenuuss — ceanc BuaeokoHdepenicss3u (BKC) — »srto TexHomorus



MHTEPAaKTUBHOTO B3aWMOJCHUCTBHA ABYX M 0Ojee YJaCTHHKOB 0Opa30BaTEIbHOTO MpoIecca I
oOMeHa nHpopManueil B pealbHOM PeXHME BPEMEHHU.

Hcnonp3yloTcsi  MHTEPAKTUBHBIE  METOABI  OOYYEHHs: CHTyallMOHHbBIE  3aJaud,
UCCIIEIOBATEIbCKUIT MeTOA OOYy4eHHs, AENOBBIE WIPHI, MOJArOTOBKA M IYOJUYHAs 3alUTa
pedeparoB. Mcronb3yroTcs peUTHHTOBast TEXHOJIOTUS, TEXHOJIOTUHU TUCTAHIIUOHHOTO OOYyUCHHS.
Hcronb3ytoTcst HHTEpaKTHBHBIE METO/Ib O0YUEHHSI: CUTYallMOHHBIE 3a/1a9H, HCCIICI0BATEIILCKUH
METO] 00yUeHHS, IJIOBBIE UTPHI, TOJrOTOBKA U IyOIMYHAs 3aIIUTa pedepaToB.

TexHoJIOTUSL JJIEKTPOHHOr0 O0y4YeHHs1 (peau3yercss NpPH TOMOIIM SJICKTPOHHOM
uH(popMannoHHo-o0pazoBarensHOU cpeanl (ANOC) COI'Y npu ucnons3zoBanuu pecypco IbC,
IpY IPOBEICHUH aBTOMAaTU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS H T. I1.).

Hcnonb3ytoTcsi  OauIbHO-PEHTHHTOBAsT CHUCTEMa  OICHKM 3HAaHWW, TEXHOJOTHH C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00ydeHus Ha rutatdopme http://Ims.nosu.ru/.

Ipumeyanus:
- Bce Buabl yueOHOU paboOThl MOTYT MPOBOJAUTHCS JUCTAHIIMOHHO HAa OCHOBE JIOKATbHBIX
HOPMAaTUBHBIX aKTOB.

7. YueOHO-MeToauYecKoe odecneyeHne caMoCToATeIbHOI padoThl
CamocTosaTenbHas paboTa OOyYarOIIMXCSl SBISETCS OJHUM W3 BHUAOB YYEOHBIX 3aHATUU.

CamocrosTenbHas padoTa MPOBOAUTCS C LENBIO:

— CHCTEMAaTH3allid W 3aKPEIUICHHUS ITOJYYCHHBIX TEOPETUYCCKUX 3HAHMA W TMPAKTHYCCKHX
YMEHHI 00YJarOIIUXCS CTYACHTOB;

— yrayOJNeHHs U PacIIiPEHUS TEOPETUICCKIX 3HAHUM;

— (QopMuUpOBaHUS YMCHHM HCIONB30BaTh HOPMATHBHYIO, IPAaBOBYIO,  CIIPABOYHYIO
JOKYMCHTAIUIO U CIICIHATIBHYIO JINTEPATYPY;

- (OpMHPOBAaHUS CaMOCTOSITEIPHOCTH  MBIIIICHUS, CIOCOOHOCTEH K CaMOpa3BHTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEaTn3alliu;

— pa3BUTHUSA UCCIETOBATENECKUX YMEHUH.

CamocrosiTenbHass paboTa OOyYaroIIUXCsl OCYIIECTBISIETCS Ha TMPOTSIKEHUU HU3YYCHHUS BCEH
JTUCITUTUIMHBI B COOTBETCTBUH C YTBEPIKJICHHOM B YUEOHOM ITJIaHE TPYJOEMKOCTBIO H COCTOUT H3:
- paboOTBI CTYIEHTOB C JIGKIIMOHHBIMH MaTepHallaMH, IIOMCKa W aHaJIHu3a JIUTEPaTyphl H
JIEKTPOHHBIX HCTOYHUKOB WH(OPMAITUH TI0 33JJAHHOU TEME;

- BBITIOJTHEHUS 3aJJaHUi [T caMocTosTeNnbHON paboTel B DUOC COT'Y;

- U3YYEHHS TEOPETHUYECKOT0 M CTaTUCTHUYECKOr0 MaTepuana JUis MOATOTOBKH K CEMHUHApPCKUM
3aHITHSIM;

- IOATOTOBKH K DK3aMEHY.

CaMocTtosiTenbHasi paboTa CTYAEHTOB MPOBOAWTCS B BUIE MUCHMEHHBIX JOMAITHHUX
3aJlaHUil (B TOM 4HCJIE, Pa3HOYPOBHEBBIX 3aJlaHM), TOATOTOBKM KOHCIIEKTOB IO TeMaM
MpakTH4eCKUX 3aHATUNA. CTyIEeHThl MUCHMEHHO BBIMONHSIOT 3aJaHUsS A CaMOCTOSITENbHOM
paboThl, TONB3YSICh TEOPETHUECKUM MaTepuajaoM (JIeKIUH, yueOHas JuTeparypa U WHTEpHET-
pecypchl MO JaHHOM TeMe), TMOCle Yero MPOBOAMTCS OOCYKIEHHWE MaHHOW TEMBI TMOJ
PYKOBOJICTBOM ITPETIOaBaTEIIs.

Bompocel, BEIHOCHMBIE Ha CaMOCTOSITEIPHOE U3YUEHHUE, a TakKe yueOHas Jureparypa u
MGTOHH‘I@CKI/Iﬁ MaTepHan 110 OpraHI/ISaHI/II/I CaMOCTOﬂTeHBHOﬁ pa6OTBI CTy,HeHTOB OTpa)KeHI)I B
Y4eOHo-meToanueckoil kapte aucuurinabl «Heoprannueckas xumus» (Tabm. 5.1.), a Takke Ha
caiite nucrannuonHoro oOydenuss COI'Y mmomanka cucrembr «MOODLE» mo ccwiike:
http://lms.nosu.ru/.



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

[To kaxmoil W3 TeM JUIsi CaMOCTOSTENBHOTO HW3YYCHHUS, TPHUBEICHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MpPOYUTaTh PEKOMEHJOBAHHYIO JUTEpaTypy U IpHU
HEOOXOJAUMOCTH COCTABUTh KPATKUN KOHCHEKT OCHOBHBIX MOJIOKEHHM, TEPMHHOB, CBEICHUH,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOU TEME.

[Ipy moAroTOBKE 3aJaHUl IO CaMOCTOSATENBHOW paboTe CTyIeHTaM HeoO0X0IuMO
OPUEHTHUPOBATHCS Ha KOHCIIEKTHI JICKIIUW, PEKOMEHYEMYIO JTUTEPATYPYy.

Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-PECYPCHI:

MPOBOJIUTH TIOMCK B Pa3IMYHBIX CHCTEMaX, TaKMX Kak OOIIHE TOMCKOBBIC CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke CIEHAAIbHBIE IIOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

3aganus AJ151 CAMOCTOATEIbHOM PadoThI CTY/I€HTOB 0 TUCUHUIIJIMHE
CamocrosiTennpHass paboTa CTYJAEHTOB, MPEAyCMOTPEHHAs y4eOHBIM IUIAHOM, JOJDKHA

COOTBETCTBOBATh OoJiee TIyOOKOMY YCBOCHHIO HM3y4aeMOro Kypca, (OpMHpPOBATH HABBIKH
UCCIIEIOBATEIbCKOW  pabOTBl M OPUEHTHPOBATH CTYIEHTOB Ha yMEHHE IPHUMEHSTh
TEOPETUYECKHE 3HAHMSI HAa IPAKTHKE.

3amaHus UIS CaMOCTOATENBHOM pabOTBl COCTABISIOTCS IO pasfelaM M TeMaMm, I10
KOTOPBIM HE HPEAYCMOTPEHbl ayJIUTOpHbIC 3aHATUA, JMOO TpedyeTrcs JONOJHUTEIbHO
npopaboTaTh M MPOAHAIU3UPOBATh paccMaTpUBaeMblil IpernojaBaresieM Marepuanl B o0beMe
3aIlIaHUPOBAHHBIX YACOB.

3a7aHus 0 CaMOCTOATENIbHON paboTe MO TUCHMIIIMHE MOTYT OBITh CIIEAYIOLIUX BU/IOB!

® KOHCIIEKTHPOBAaHUE [IEPBOMCTOUYHUKOB U JPYroi yueOHOM JUTEepaTyphl;

e 1mpopaboTka ydeOHOro Mmarepuana (IO KOHCHEKTaM JIeKIUH Y4eOHOH W HaydHOU
JUTEepaType) U IMOATOTOBKA [OKJIAJ0B HAa CEMHHApax U MPAKTUYECKUX 3aHATUSX, K
Y4YacCTHIO B TEMAaTUYECKUX JUCKYCCUSX U JIEJOBBIX UTPax;

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

® pelLIeHHE 33/aY;

® MOJICJIMPOBAHUE /WM aHAJIN3 KOHKPETHBIX MTPOOJIEMHBIX CUTYalU;

® aHaJIM3 CTaTUCTUYECKUX U (AKTUYECKUX MATEepHUaJOB, COCTABJIEHUE BBIBOJOB HAa OCHOBE
IPOBEIEHHOI0 aHaN3a U T.JI.

PesynpTaThl  caMOCTOSTENbHOW  pabOThl  KOHTPOJHUPYIOTCA — IperojaBaTelieM |
YUUTBIBAIOTCS TPH aTTECTAllMM CTyJeHTa (9k3aMmeH). [Ipu 3TOM NpOBOJATCS: TECTHPOBAHUE,
HKCIPECC-OMPOC HA CEMUHAPCKUX U MPAKTHUYECKHX 3aHATUAX, 3aclylIMBaHHE [OKJIAJIOB,
POBEpKa MUCbMEHHBIX paboT U T.1.

CamocrosiTenbHass paboTa CTYJEHTOB BKJIIOYACT BBHINOJHEHHE AOMAIIHMX 33JaHUN K
KaXJ0MY J1a00paTOpHOMY M MPAKTUYECKOMY 3aHATHIO. 3a/aHUs COJAEPKAT YCTHYIO IOJITOTOBKY
10 TEOPETUYECKUM BOIIPOCAM.

Jlnsi TOATOTOBKM K 3aHATHAM CTYIEHTHI IOJIB3YIOTCS y4eOHWKaMHU W Y4eOHBIMH
nocoOusIMH, yKa3aHHBIMM B CIIMCKE DPEKOMEHJIOBAaHHOM JMTepaTyphl, a Takke HHTEpHeT-
UCTOYHHKaMU. Bce Mmeroanueckue MaTepuasibl IMPEICTaBICHBI B CHUCTEME AMCTAHIIMOHHOTO
obyuenus COI'Y (Caiir JIO COI'Y na mmomanke cucrembl «MOODLE» mo ccwiike:
http://Ims.nosu.ru/).



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

MeTtoauyeckue peKOMeHAAINH 110 UCIOJIL30BAHNIO HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUil 00y4eHu st

Jlis v3ydeHusl TEKIMOHHOTO MaTepualia JUCHUILIMHBI TPUMEHSIOTCS ayIHOBU3YaIbHbBIC
(MynbTUMEIUNHBIE) TEXHOJOTUH, KOTOphIE HE OTPULAIOT TPAJUIMOHHBIC, MPOBEPEHHBIC
BPEMECHEM METOJBl MPENOJaBaHusi, HO, TMPU OTOM, OHH TIOBBIIIAIOT HATJSIHOCTS,
MH(OPMATUBHOCTb, OMNEPATUBHOCTH B IM0Jaye HH(OpPMAIMH, MO3BOJIAIOT SKOHOMHUTH BpEMS
3aHATHIA.

Kaxnmoe mnpaktudeckoe (CeMHMHApPCKOE) 3aHITHE HMEET CBOIO 0co0yw (dopmy
MPOBEJICHUS, CBOIO METOIOJOTHYECKYI0 CHEIU(UKY, YTO TO3BOJSET Pa3BUBATh y CTYJICHTOB
pa3iuuHble Kak OOUIeKyJIbTypHBIE, TaKk W MpodeccruoHanbHble KomreTeHIuH. [locraHoBka
npoOJieMbl, pa30op aKTyalbHBIX KOHKPETHBIX M THIOTETUYECKMX CHUTYallud, CO3/IaHue
aTMoc(depsl auanora Mexay MpenojiaBaTreieM U IPYNIol Mo3BoJsAeT padoTaTh UHAUBUIYATBHO
U B MaIbIX TpyNmnax, KOJJIEKTUBHO OOCYXJAaTh ONpPEICICHHBI TeMaMH MaTepHall, a TaKxke
WHUIUUPOBATh CAMOCTOSITENbHYIO paboTy CTYACHTOB. [Ipu ocMBICIEHHH COAEpKaHUSI BOIIPOCOB
MPAKTUYECKHUX 3aHATUH TPECIIeyeTCs eb COOIF0IaTh IPEEMCTBEHHOCTD B IMPO(eCcCHOHATEHOM
U B TBOPYECKOM Pa3BUTUU CTYACHTOB.

KoHTponb camMocTosITeNNbHOM pabOTHl CTYISHTOB NPHU3BaH CACIATH MPOIECC OOydeHUs
Oosee 1ENOCTHBIM M opraHu4HbIM. Ero 3agaua He ocTaBUTh 0€3 BHMMAaHUS JaKe, Ha MEPBbI
B3TJIS1/, MAJIO3HAYUTEIIBHBIC BOITPOCHI.

MeToauuyecKkue YKa3aHus QJI oﬁyqamumxca 0 OCBOCHHIO JTUCHMUIIJIUMHBI

Bun yueOHbIX 3aHATHI Opranuzanys JesTeIbHOCTH CTYJIEHTa

Jlexkmnus [Tocenienue JIEKUMOHHBIX 3aHATHI U KOHCIIEKTUPOBAHUE JIEKIIHOHHOTO
Marepuaia SBISETCS HEIOCTAaTOYHBIM YCJIOBHEM [UJISi YCIEUIHOTO
yCBOGHHUSA AUCUUILTUHBL CTyIeHTY HEOOXOIMMO CHCTEMaTU4YeCKU
paboTtark ¢ y4eOHON M METOAMYECKOW JIUTEPATypOr, PEKOMEHIyeMOM
M0 KaXIOMy pa3ieny JEKTOpOM, [OMOJHSS KOHCIEKT JEeKUUH
HEOOXOJUMBIMH TOSCHCHHMSIMU, YTOUYHEHHSIMH M TEPMUHAMH 10
n3ydaemoit Teme. HeobxoaMMo mucath KOHCIEKTHI JIEKIMIA: KpPaTKo,
cxematuuHo. [locnenoBarensHO (PUKCUPOBATH OCHOBHBIE TIOJIOKECHHUS,
BBIBOJIBI, (POPMYTUPOBKH, OOOOIICHUS;, MOMEYATh BAa)KHBIE MBICIIH,
BBIJICJISITH KIIFOUEBBIC CIIOBA, TEPMUHBIL. [IpOBEpsATH TEpPMUHBI, TIOHATUI
C TOMOIIBI  SHUMKIONEAUM,  CJIOBapeW, CIPAaBOYHUKOB C
BBITIMCHIBAHUEM TOJIKOBaHUW B TeTpaab. (OO003HAYUTH BOIPOCHI,
TEPMUHBI, MaTepuan, KOTOPbIA BBI3BIBAET TPYJIHOCTH, MOMETUTH W
MOMBITAaThCSI HAWTH OTBET B pPEKOMEHAyeMou smteparype. Ecnum
CaMOCTOSITENILHO HE yJaeTcsl pa3o0paTbcs B MaTepuaie, HeoOX0IUMO
chopMyIMpOBaTh BOIIPOC U 3a/1aTh MPENoaBaTelto Ha KOHCYJIbTAllUH,
Ha MIPaKTUYECKOM 3aHSITHH.

JlabopaTopHoe JlaGoparopHble  3aHATHS ~ HampaBieHbl  Ha  (OPMHUPOBAHHE
3aHATHE NPAaKTUYECKHX YMEHHUH, CBS3aHHBIX C OpraHu3alnuMeil aKTUBHOTO
B3aMMOJCHCTBHS y4YaCTHUKOB OOpa3oBaTENBHOTO MpoIlecca 10
W3YYEHHUIO MaTepuana, 3aKpelyieHMe NpPaKTUYeCKUX HaBBIKOB IS
perieHus MpoQeCCHOHANBHBIX 3a7ad. [Ipu MOArOTOBKE K 3aHATHSIM
HE00X0AMMO MOBTOPUTH JIEKIIMOHHBIA MaTepHaj 1o U3y4aeMoi Teme,
M3y4YuTh MaTepuaj, PeKOMEHJAOBAHHBIM MPENOJaBaTeIeM 0 CIUCKaM
muteparypsl. [ToaroToBka k 1a60paTOPHBIM 3aHATUAM MIPECIEIyeT JIBE
OCHOBHBIE IIENTU: MEPBOE - MOBTOPEHHE M3YYEHHOTO Marepuana. J{is
9TOrO HCIOJIB3YIOTCSI KOHCHEKTHl JIEKIIMH, peKoMeHAoBaHHas 15




OCHOBHas M JIONOJHHUTEJIbHASA JIUTEpaTypa; BTOpoe - yriiyOsieHue
3HaHUU 10 Teme. JIabopaTOpHbIC 3aHITHS CIYXKAT JUIS 3aKPEIICHUS
TCOPCTUUCCKHUX OCHOB, Hn3j1aracMbIix B JICKIIUAX, MOJIYYCHUA
MPAaKTHYECKMX HAaBBIKOB PEIICHUS MPOQecCHOHATbHBIX 3amad. OHu
opoxomdaTr € MCIIOJIb30BAaHUECM CTCHAOB, MCTOAUYCCKHUX y1(a3aHHI>i,
y4eOHO-HAIIISAHBIX TIOCOOMH, B KOTOPBIX OTPaXEH HEOOXOIUMBI
MHUHUMYM 3aJia4 IJjid OCBOCHUA pa3AciioB M TEM JUCHUIIIIMHBI.
3aBepIiiarolieil YacThio J1a00OpaTOPHOM pabOThI SBISCTCA OPOPMIICHUE
B paboueii Terpaau otueTa. CozepKaHue OT4eTa ONPEACIICTCS TEMOI
3aHATHS ¥ MOXET BKJIIOYATh B ce€0sl BOMPOCHI Pa3IMIHOTO XapaKTepa.
Tak npu npoBeneHUH J1aOOPaTOPHOU PabOTHI B COCTaB OTYETA MOTYT
BXOJIUTh: KPAaTKOE OMUCAHHE METOJIMKH BBIOJHEHHs PabOThI; cxema
1a00paTOpHON YCTAaHOBKHM; HEOOXOJMMEBIE pacueThl Mo 00paboTke
MOJyYEeHHOH HH(GOPMAIUK;, aHATK3 TOJYYCHHBIX JAHHBIX M O0OIIee
3aKJIOYCHUC (BBIBOI[LI). I[OHOHHI/ITCHLHBIG U HHIUWBHUAYAJIBHBIC
TpeOOBaHUS H3JIOKEHbI B METOAMYECKUX TOCOOMAX K KakIOH
naboparopHOil paboTe

ITncnMmenHblie
JOMAalIHHe 3aJaHud
(KOHCIEKT)

3HAKOMCTBO C OCHOBHOM U JIONIOJIHUTEJIbHOM JINTEPaTypOil, BKIItOYast
CIIPaBOYHLBIC U3JaHKA, 3apy6e>1<Hme HCTOYHHUKH, KOHCIICKT OCHOBHBIX
MOJIOKEHUH, TEPMUHOB, CBEIEHUHN, TpPeOYyIOIUX 3alOMUHAHUSA U
SBJIAIOILIMXCSL OCHOBONoOJaramomumMu B 3ToM Teme. CocraBieHue
KOHCIIEKTOB 110 MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM H JIp.

HpI/I IIOATrOTOBKE K 3aHATHIO H€06XOI[I/IMO OPHUCHTHUPOBATLECA HaA
KOHCIIEKTHI JIEKIINI, PEKOMEHIYyEMYIO JINTEPATypy.

Ilo Ka)I(ILOfI H3 TEM U1 CaMOCTOATCIIBHOTO U3YyUYCHU, IPUBCACHHLIX B
paboueii mporpamme, cielyeT cHadajga MPoYUTaTh PEKOMEHIOBAaHHYIO
JUTEPATYPy W TPU HEOOXOAUMOCTH COCTABUTH KPATKUM KOHCIEKT
OCHOBHBIX  TOJOXEHHH, TEPMHUHOB, CBEICHUH, TpeOyIOInX
3allIOMHHAaHUA U ABJIAIOININXCA OCHOBOIIOJJIAraroimuMu B J9TOH TEeMe.

Jns  pacmiMpeHus 3HAHUW 1O  JUCHUIUIMHE  PEKOMEHIYeTCs
HCMOJIb30BaTh MIHTEpHET-pECYPCHI:

MPOBOANTh TOMCK B pAa3jMYHBIX CHCTEMaxX, TaKUX Kak oOIue
TOMCKOBBIE CHCTEeMBl: www.yandex.ru, www.google.ru, a Ttaxxe
CIEIIMAJIbHBIE IOUCKOBBIE CUCTEMBI:

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

KonTposbnas padora

[lenb KOHTPONBHON pabOTHI - MPOBEpKA PA3BUTHSI HABBIKOB,
YCBOEHHUSA U 3aKpEIUICHHUS Marepuaia, ITOIYy4YEHHBIX IIpU H3YYCHUU
JTUCIHUIUIMHBI, W BBIMOJHIETCS CTYACHTaMH 33a04YHOTO OOYyUYeHHS.
Pabora BBITIOJIHACTCA 110 WHAUWBUAYAJIbHBIM 3alaHUsAM
MalIMHOMUCHBIM ~ WJIM  PYKOMHCHBIM  TekcToM. Pabora  maer
BO3MOXHOCTE YCTAHOBUTBH CTCIICHb YCBOCHHUA MaTCpHaia U YMCHHUC
MIPUMEHSITh 3HAHUS, TOJYYCHHbIE TTPU U3yYEeHUH AUCHUIUINHBL. PaboTa
CIIOCOOCTBYET OBJIQJICHHIO MAaTepHaJiOM, TPUBUBACT HABBIKA B
CaMOCTOSITETFHOM PEIIEHUU TMPAKTHYECKUX BOIPOCOB U B paboTe C
JINTEPATYPOH.

JK3aMeH (YCTHBII)

OneHka OTBETa Ha JK3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[TonoxxeHneM o OalbHO - PEUTHHTOBOM CHUCTEME OILICHKH 3HaHUMN
crynentoB COI'Y.




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
MOJTOTOBKE YCTHBIX COOOIICHWH, HAMCAHUIO JOKJIAJ0B M 3CCE, MOJIrOTOBKY NpE3CHTAUUN U
00CyX/1eHUH 110 TeMaM JUCLMIUIMHBI - pab0Ty B aKTUBHON M HHTEPAKTUBHON (opMax.

Pabouas nporpamma npeamnosaraeT TEKyILUN 1 IPOMEKYTOUHBINA KOHTPOJIb 3HAHUH.

Texywuii KOHMpPOaL — 3TO HENPEPHIBHO OCYLIECTBIIAEMBbI MOHUTOPHUHI YPOBHSI YCBOCHHS
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) 3aHATUH, MPOBOAUMBIX II0 pacnucaHuto. PopMaMu TEKyIIEro KOHTPOJSA
BBICTYIIAIOT OIPOCHI HA CEMUHAPCKUX U MPAKTHUUYECKHUX 3aHIATUAX, @ TAKXKe KOpoTKue (10 15 MuH.)
3a/1aHKsl, BBINOJHAEMBIE CTYJEHTaMU B Hadalle JICKIMM C LEIbI0 IPOBEPKU HAINYUA 3HAHWM,
HEOOXOIUMBIX AJIS1 YCBOGHHUSI HOBOI'O MaTepuasla MM B KOHIIE JIEKIIUU JJIsl BBISICHEHUS! CTEIIEHU
YCBOEHUS U3J10)KCHHOT'O MaTepHuaa.

Pyb6eoicnviii konmpons OCyIIECTBISETCA 110 OKOHYaHWU HM3Y4YEHHs Marepuana MOAyJs B
3apaHee yCTaHOBJIEHHOE BpeMs. PyOexXHbI KOHTPOJIb IPOBOAMUTCSA C LEIbI ONPEIEICHUs
KayecTBa YCBOEHHs MaTepuaia yueOHOro MOayJis B IieJIoM. B TeueHne cemecTpa MpoBOAUTCS /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

1.Bonusl ae bpoiins n audpaknuonHoe paccessHie YacTHIl Ha sSIpax.

2.0mbIT Pezepdopna. IdbdexTuBHOE ceueHUeE.

3.Crio’xeHre MOMEHTOB KOJIMYeCTBa JIBIKEHUSI. CIUHBI aTOMHBIX SITIED.

4 MarHUTHBINA JUTOJIBHBIN U DJICKTPUYECKUI KBaIPYIIOJIbHBI MOMEHTHI sifep. OpOuTaibHbIH
Y CIIMHOBBIN MarHetu3M. Gopma aTOMHBIX SAEP.

5.0Heprus cBs3M auep. IHEPTUH OTACICHHS HyKJIoHOB. @opMyia Baiiizekkepa.

6.PagunoakTuBHBINA pacnan saep. «, f U y —pacnaj.

7.[leneHue aTOMHBIX SED.

8.5 nepubie peakuuu. Kunemaruka, mopor, BCTpEYHbIE ITyYKH.

9.5 nepHble peakiyy. 3aKOHBI COXPaHEHUSI MOMEHTAa KOJIMYECTBA JIBUYKEHUS, YETHOCTU U
M30CIIHHA.

10. Mogenb SACpHBIX 000JIOYCK.

11. Dnementapusie yactuibl. Knaccupukaius 1 3aKOHbI COXPaHEHHUS.

12. KBapkoBas cTpykTypa agpoHoB. KBapkoBbIe AUarpaMMel.

13. IIBer. 'mroonsl. AnreOpa 3JI€MEHTAPHBIX YaCTHII.

14. CnaGple B3aMMOJICHCTBUS U PACIIaJIbI.

Benukue u Kpurepuii oieHKH yCTHOTO ¥ NIMCbMEHHOI0 0TBETA
peiaromue Ha MPAKTUYC€CKOM 3aHATHH
OKCIIEPUMEHTHI
B
¢uznke.Ouenka
5 CoznepxaHue OTBETa COOTBETCTBYET OCBEIIAEMOMY BOIIPOCY, MOJHOCTHIO

packppiTa B OTBETE TeMa, OTBET CTPYKTYpHUpPOBaH, [aHbl MpPaBUIbHBIC
apryMEHTHUPOBaHHBIE OTBETHl Ha YTOYHSAIOIIUE BOMIPOCH, JEMOHCTPUPYETCS
BBICOKHI YPOBEHb Y4aCTHs B IUCKYCCHH.

4 ConepkaHue OTBETa COOTBETCTBYET OCBEIAEMOMY BOIIPOCY, HOJHOCTBIO
packpeiTa B OTBETE T€Ma, JaHbl MPAaBUIbHBIC, apryMEHTHPOBAaHHBIE OTBETHI Ha
YTOUHSIOIIME BOMPOCH, HO HWMEIOTCS HETOYHOCTH, IIPpH 3TOM  OTBET
HECTPYKTYPHPOBAH U JEMOHCTPUPYETCS CPEAHUI YPOBEHb YUaCTHs B IUCKYCCHH.

3 ConepxaHue OTBETa COOTBETCTBYET OCBEILAEMOMY BOIIPOCY, HO IIPH IIOJIHOM
PacCKpbITUM TEMbl HMEIOTCSI HETOYHOCTH, JaHbl IIPABWIBHBIE, HO HE
apryMEeHTUPOBAaHHBIE OTBETHl HA YTOYHSIOIIME BOIPOCHI, JEMOHCTPHPYETCS
HU3KUH YPOBEHb YYaCTHsl B JIUCKYCCHUHU, OTBET HECTPYKTYPHPOBAH, HHPOPMAIHS
TPYJIHA JJIs1 BOCIIPUSITHSL.

2 ConepxaHre OTBETa COOTBETCTBYET OCBEIAEMOMY BONPOCY, HO NPH IOJIHOM
PAacKphITUM TEMBl HUMEIOTCSI HETOYHOCTH, JAEMOHCTpHpYeTcsl ciaboe BilaaeHHE
KaTeropuaJbHBIM ammapaToM, JaHbl NMPaBHIbHBIE, HO HE apTyMEHTHPOBaHHbBIE
OTBETHl HAa YTOYHSIONIUE BOMPOCHI, y4acTHE B AMCKYCCHH OTCYTCTBYET, OTBET
HECTPYKTYPHPOBaH, HH(GOPMAaLIUs TPYAHA 1715l BOCTIPHATHSL.

2)Temaruka pedepaToB He PeIyCMOTPEHbI (st POPMUPOBAHMUS KOMIIETEHIHIA
OIIK-1, OIIK-3)



3) Bonpochl K pyde:kHBIM KOHTPOJIbHBIM padoram (OIIK-1, OIIK-3):
Bonpocsl k 1 — 2 pybexknoii padore

1) KopnyckynsapHo-BosiHOBOW ayanusm. Dddekt KomnTona. BeiBog 3aBUCHMOCTH M3MEHEHUS
JUIMHBI BOJTHBI PACCESTHHOTO Ha 3JICKTPOHE (DOTOHA OT yIJIa pacCesiHHs.

2) CoexTpsl u3inydeHus atoma Bojopoja. CHeKTpalbHblE CEpUUM M HUX XapaKTEpUCTHUKA.
Bopopononono6Hslii aToMm.

3) Ilocrynarel bopa. Teopus bopa atoma Bomoposa U BOAOPOAONOAO0OHOTO aroMa. YCIeXu U
HeJlocTaTku Teopuu bopa.

busner 2

1) KBantoBble uncna u ux (usmueckuid cMbici. CBs3b KBAaHTOBBIX YHCEN JPYT C JIPYTOM.
[TpaBuna orbopa.

2) Hpunuun Ilaynu u npaBwio Manenynra. [lepuoaudeckas cucreMa XMMHUYECKUX AJIEMEHTOB
J.1. Menneneesa. [Tonsatue rpyIi, MOATrPyIi, OCHOBHBIX U IIOOOYHBIX ITEPUOJIOB.

buier 3

1) Pacnpenenenue 371€KTPOHOB IO AJIEKTPOHHBIM 000J04YkaM B aroMax. [loHsATHE 3amoaHeHHON
AIEKTPOHHOU 000JIOUKH.

2) CucremaTtnka aToOMHBIX coctosiHui. CBsi3b Paccena-CayHaepcea v KiacCH(PUKAIUS COCTOSTHHM.
3) KopnyckymnspHo-BoaHoBOW 1yanu3M. BoiHoBble cBoiictBa uactuil. Oddext [IBucoHa-
xepmepa. [lnuna BosHbI Ae bpoins.

buier 4

1) IMonHblii MexaHUYECKUil, OPOUTAJBHBIM M CHHHOBOH MOMEHTHI atomMa KBaHTOBbIC uuciia
MOJTHBIX MOMEHTOB U MX B3aUMOCBS3b JApyT ¢ Apyrom. [IpaBuna otrOopa JiIs MOJHBIX MOMEHTOB.
2) B3aumopeiicTBre MOTHBIX OPOUTANIBHBIX U CHMHOBBIX MOMEHTOB aToMa. LS-cBs3b.

3) CnexTpsl u3iaydyeHuss aroma Bojaopona. CHeKTpalbHble CEpUM U HMX XapaKTepHCTHUKA.
BonoponononoOHbIi aToMm.

buner 5

1) Artom B mMarHuUTHOM mosie. HopManbHblli 1 aHomManbHbIN ¢ ¢ekt 3eemana. [IpononbHbIl 1
nonepeuysiit 3 dexr 3eemana. axrop Jlanze.

2) CaoiicTBa MPOTOHOB M HENTPoHOB. M30TOmBI M M300aphl. DHEprus sfapa W SHEPrUs CBSI3U
anpa.

3) PentreHoBckoe wH3JlydeHHE aTOMOB. TOPMO3HON M XapaKTePUCTUUYECKUH DPEHTI€HOBCKHE
CIIEKTPBI.

buner 6

1) Bonnossie cBoiictBa yactuil. ['unoresa JIyu ge bpoiins.

2) VYnaenbHas SHeprusi CBA3M sApa. YMaKOBOYHBIA Ko3((uIMEHT. 3aBUCHMOCThH yIEIbHOU
OHEPIUHU CBSI3U OT ATOMHOM MacCHI.

3) Tumns! cBsizeli B Moniekynax. KoBajieHTHas CBS3b U €€ XapaKTEPUCTUKH.

buner 7



1) PapnoaktuBHOCTH M €€ Tunbl. [locTosiHHas pacnaja, MEpHoJ MoJypacnaaa, aKTUBHOCTb.
3aKOHBI paJUOAKTUBHOTO pacaja.

2) Dddexr Kommnrona. BeiBog 3aBUCMMOCTH HM3MEHEHHs JJIMHBI BOJHBI (OTOHA OT yria
paccesiHus.

3) VYpasuenue Ilpenunrepa. BonnoBas ¢ynkums u e€ ¢usnyeckuii cmbica. Harmsanoe
npeJcTaBieHue pemeHus ypasuenus llpenunrepa ams Bo1opoaono106HOro aroma.

bunert &

1) Mopenu aromubeix saep. KamempHass wMoxaenb sgpa u e€  00OcCHOBaHHME. BwIBOJ
NOJyIMIHpUIEcKoi popmyna Baiiizexkkepa.

2) BreIpokaeHHbIE U HEBBIPOXKICHHBIC aTOMHBbIC ypoBHH. CHATHE BBIpOXKIEHHUs. PaciiernieHue
AJIEKTPOHHBIX YPOBHEH aTOMa BO BHEILIHEM I10JI€.

buner 9

1) CnenctBuss W3 3aBUCUMOCTH YAEIBHOM OSHEPrUM CBS3M sipa OT aTOMHOI'O HOMeEpa.
Hacpimaromnuii xapakrep sSA€pHBIX CHIL

2) Pacuér sneprum aroma Bogopoaa B reopuu bopa. Ycnexu u Hegocratku teopuun bopa.

3) ®dusnveckue OCHOBHI anb(a pacnana. TyHHETHpPOBaHKHE alb(a YaCTHIL.CKBO3b KYTOHOBCKHI
MOTEHIIUAIBHBINA Oapbep.

buier 10

1) Bera-pacnazg ero Bubl 1 3akoHoMepHoOcTU. K-3axBaT. BHYTpeHHSIS1 KOHBEPCHUS SJIEKTPOHOB.

2) BpamarensHble CIIEKTphI MOJEKYJ. Pacuér sHeprum BpaliaTeabHbIX YPOBHEH JIBYXaTOMHBIX
MOJIEKYL.

3) IoreHuuanbl B3aUMOACHUCTBUS MEXKIY HYKIIOHAMHU. SIIepHbBIE CHIIBI.

buner 11

1) KonebatenbHble cieKTpbl MoJieKyd. OCHOBHBIE TOHBI U OOCPTOHBI.
2) SAnepuble peakuuu. MexaHu3MBbl sIEpHBIX peakuuid. JleneHue siiep ypasa.
3) DnemeHTapHbIe YacTULBI UX cBoMcTBa. Kitaccudukanus sneMeHTapHbIX YaCTHIL

buier 12

1) JleneHue TsDKENbIX W CIOUSHHUE JIETKUX sAnep. TepMosaiepHble peakuuu. YCTaHOBKU
TEPMOSIIEPHOTO CUHTE3A.

2) PacnpeneneHue 3JIEKTPOHOB MO 3JIEKTPOHHBIM oOosioukaM artoma. [lpunmun Ilaynu u
npaBuio ManenyHra. Ilepuonnueckas cucrema xumudeckux anemeHnToB .M. Menneneesa.

3) Bo30yxnenue aroMHbIX siep. ['aMma-u3iyueHue u ero 3akoHoMepHOCTH. CHeKTphl ramma-
U3Ty4EHUs.

buner 13

1) B3aumogeiicTBre s1epHOr0 N3Ty4eHus ¢ BeuecTBOM. /ImnHHOnpoOekHbIe anbha-4acTULIbI.

2) CucremaTnka aroMHbIX cocTossHUU. CBaA3b Paccena-Caynaepca. [lonsTue atomMmHOro tepma u
€ro MyJIbTUIUIETHOCTH.

3) dusnueckue OoCHOBHI ajbda pacnaga. TyHHeIHpoBaHUE allb(ha YaCTHI.CKBO3b KYJIOHOBCKUM
MOTEHITUATBHBINA Oaphep.



buner 14

1) Conektpel wu3iydyeHus atomMa Boaopoja. CHEKTpajlbHbIE CEPUM MU HUX XapaKTEPUCTHKA.
Bonoponomnono0OHbIii aTOM.

2) Ilocrynatel bopa. Teopus Bopa atoma Bomopoaa U BOAOPOIOMOJOOHOTO aToMa. Y CIEXU U
HepocTaTku Teopuu bopa.

3) KBanroBbie uncina u ux (u3ndeckuil cMbica. CBs3b KBAHTOBBIX YHCET JPYT C JPYTOM.
[TpaBuna orbopa.

bunerl5s

1) IonHbIA MeXaHWYECKHH, OpOMTANIBHBIA M CIIMHOBOW MOMEHTHI aToma KBaHTOBBIE 4mCiIa
MOJIHBIX MOMEHTOB M X B3aUMOCBSI3b JIPYT ¢ ApyroM. [IpaBuna otGopa [is MOJTHBIX MOMEHTOB.
2) Atom B marHUTHOM Tojie. HopManbsHblii 1 aHomManbHbI 3 dext 3eemana. [IpomonbHbIil 1
nonepeuynsiit 3 dekr 3eemana. @akrop Jlanze.

3) CroiicTBa MPOTOHOB W HEUTPOHOB. M30TOIBI M M300apbl. DHEPTHs SApa U SHEPTHS CBS3H
snpa.

buier 16

1) VnenbHass »HEprusi CBS3U sApa. YMAKOBOYHBIN KOI(D(UIMEHT. 3aBUCHMOCTH YACIHHOMN
SHEPrUU CBS3U OT aTOMHOM MacCBhl.

2) Tunsl cBs3eil B Monekynax. KoBaneHTHas cBA3b U €€ XapaKTEPUCTUKH.

3) PanmoaktuBHOCT, M €€ Tumbl. [locTosiHHas pacnaja, MepHoi IOJypacnana, aKTUBHOCTb.
3aKOHBI PaJMOAKTUBHOIO pacnaa.

buner 17

1) BpamarenbsHble crieKTpbel MOJEeKyJ. Pacuér sHeprum BpaliareiabHbIX YPOBHEW JIBYXaTOMHBIX
MOJIEKY.
2) [ToreHunanbl B3aMMOAEHCTBUS MEXKAY HYKJIIOHAMU. SliepHbIEe CUIIBI.
3) SnepHble peakiu. MexaHU3MBI sIEpHBIX peakuuil. Jlenenue saaep ypasa.
MeTtoauka (OpMHPOBAHMS Pe3yJIbTHPYIOLIEH ouenKkn’

B xozie Texymiero KoHTporst cTyzieHThl MoryT Habparts 0-100 6auios:

1 1 pyOexxHAsI aTTeCTalMsI - MAKCHMAJIbHO 50 0a/1J10B; M3 HUX:

Ot 0 10 25 6amnoB (pyOexkHas aTTecTanys) — TeCTUpoBaHue B LieHTpe TectupoBanus COI'Y
WM KOHTpOJIbHas paloTa,

Or 0 no 25 OamnoB(Tekylias OILIEHKa) — AakKTHUBHas paboTa 3a JaHHBIA MepHoj Ha
CEeMUHAPCKUX (IIPAKTUYECKUX ) 3aHATHIX

2-51 pyOeKHasl ATTECTAIMSA — MAKCHMAJILHO 50 0a/1JI0B; U3 HUX:

Ot 0 110 25 6annoB (pyOekHas aTTecTalus) — TECTUPOBaHUE B LieHTpe TecTupoBanus COI'Y;

Ot 0 110 25 GanioB (TeKymlas OllEHKa)— aKTUBHAs paboTa 3a JaHHBIN epruos Ha
CEeMUHAPCKUX (MTPAKTUYECKUX ) 3aHATHIX

[IpomexyTOUHBINH KOHTPOJIb:

st 3x3amena:

3a yCTHBIN OTBET Ha 3K3aMeHe cTyAeHT mosrydaet 0-50 6ayos.

! B cooteerctuu ¢ Ionoxkennem o BPC olieHuBaHus o6ydaroluxcs 04HOi (GOpMBbI 110 06pa30BaTENLHBIM
IporpaMMaM BBICIIEr0 OOpa3oBaHMSA — IMporpammaM OakamaBpuata u crnenumamutera B ®I'BOY BO COI'Y (ot
05.03.2018 ., ip.Ne 47)



CTyneHTbl, MOTYYHUBILIUE B XO/I€ TEKYIETo U pyOeKHOro KOHTpoJst 56-100 6amios,

ABTOMATHUYECKH MOJIy4atoT «DK3aMEH).
PesynpTupyromas oneHka ckiaapiBaercs no coorserctpymomeii BPC gpopmyie.

BOoo~NoOR~WNE

0.
. CBoiicTBa HYKJIOH-HYKJIOHHOTO B3aUMOICHCTBHSI.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

IIxajia UTOroBOI aKaJeMU4eCKOH YCIIeBAeMOCTH CTYIEHTOB
110 JUCIHHUIIJIHHE

Cucrema ouenoxk COI'Y
dDopmMa KOHTPOJIsI Cymma 6aJliioB Ha3sBanne
3audT 56-100 3a4TEHO
0-55 HE 3a4TEHO

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

Omsit Pezepdopna. Cocra u pazmep sep.

Macca n sHeprus cBsi3u siapa. DHEPrus OTIEICHHS HYKIOHOB.

dopmyna Balizekkepa U1 JHEPTUU CBA3U ApA.

KBanpynonbHbIi 251eKTpUYECKU MOMEHT U (popMa aTOMHOTO sIIpa.
CnuHOBBIN U OpOUTANIBHBIN AIEPHBIN MarHeTU3M. SIepHbIil MAarHETOH.
3aKOHBI paJUOAKTUBHOIO paclaja sapa.

Anbda-pacnaa. KynoHOBCKuil 1 IEHTPOOESKHBIN Oapbephl.

bera-pacnaz. OxcriepuMeHTallbHOE OOHAPYKEHHE HEUTPUHO.
["amMa-uzmyuyeHue siep. DJIEKTPUYECKUE U MarHUTHbIE TaMMa-TIEPEXO0/IbI.
JIeUTpOH - CBA3aHHOE COCTOSIHUE HEMTPOHA U IIPOTOHA.

Me3oHHas Teopust SAECPHBIX CHUIL.

Mognenb siaepHbIX 000JI0YEK.

OpaHoYacTUYHBIC U KOJJIEKTUBHBIE BO30YKIECHUS SApa.

SnepHble peakuu (3aKOHBI COXPaHEHUS, KHHEMATHKA).
Mexanusmsl siaepHbix peakuuid. [Ipsmelie peakiuu. CoctaBHOE SAPO.
CunTes u JeseHue siep.

CucremaTuka 4acTuil. AJIPOHBI, JIENTOHBI, KATHOPOBOUHBIE 0030HBI.
3aKOHBI COXPAHEHHS B MUPE YaCTHII.

YacTuilbl 1 aHTUYACTHUIIBI.

Pe3onancubplie YacTHIIEI.

DNIeKTpOMarHuTHbIe B3auMoeicTBuA. CTpyKTypa HyKJIOHA.
N3ocnun vactun u siaep. N3ocnuHOBBIE MYJIbTHILIETHI.
CrpanHocTh. PoxxieHHe 1 pacnaj CTpaHHBIX YacTHIL.

CuibHble B3aumoieiictBus. Kpapku. ['moonsr. LBer.

KBapkoBas cTpykTypa agpoHoB. bapnonsl. Me30HBI.
Bo30yxneHHbIe COCTOSTHUS HYKIIOHA.

Cnabble B3aumoaeiictBus. [IpomexyTounbie 0030HBI.
Hecoxpanenne 4eTHOCTH B C1a0bIX B3aUMOJICHCTBUSIX.

Crnabple pacniajipl JICITOHOB U KBapKOB.

Helitpuno u anTnHeTprHO. CIMPaIbHOCTD.

[IpoctpancTBeHHast ”HBEpPCHUS. P-4eTHOCTb.

3apsnoBoe comnpsipkenue. 3apsanaoas (C) yetHocTs. CP-uHBepcus.
Oo6parmenne Bpemenu. CPT-teopema.

O0benuHeHue B3anmoiercTBrii. HectaOumpsHOCTH IPOTOHA.
Hykneocunres Bo Beenennoit. SlnepHbie peakiiuy B 3B€3/1aX.



Iloka3aTeu U KPUTEPUH OLIEHNBAHUS KOMIETEHIHIi HA Pa3THYHBIX ITANaX UX
(opmMupoBaHus, onucaHue MIKAJ OLeHUBAHUSA

YpoBeHb c(hopMUPOBAHHOCTH KOMIIETECHIIMIA

«MUHUMAJIbHBII
YPOBEHb
He JOCTUTHYT»
(MeHee 55 6as10B)

«MuHHUMAaJILHBIA
YPOBEHb)»
(56-70 6ansoB)

«CpenHuii ypoBeHb»
(71-85 6asi10B)

«BbICOKH ypPOBEHb»
(86-100 6an10B)

Komnemenyuu ne

Koumnemenyuu

Komnemenyuu

Koumnemenyuu

cpopmuposativ. cpopmuposativi. chopmuposatnbi. cpopmuposanbi.
3HaHuA  OTCYTCTBYIOT, | CchopMupoBaHbI 3HaHuA obmupHBIe, | 3HAHUA TBEpIBIC,
YMCHHS W HaBBIKM HeE | 0a30BbIC CTPYKTYPBI | CHCTEMHBIE. apryMEHTUPOBaHHBIE,
c(hOopMHPOBaHEI. 3HAHHH. Ymenus HOCSIT | BCECTOPOHHHUE.
YmMmenus ¢pparMeHTapHbl | penpoayKTUBHBIHN YmMmenus YCHEIIHO
u HOCST | Xapakrep, MIPUMEHSIOTCS K
PENPOAYKTUBHBIH MPUMEHSIOTCS K | PEIICHHUIO KaK TUITOBBIX,
Xapakrep. pEIIeHUI0 TUTIOBBIX | TAK W HECTaHJapPTHBIX
HeMoHCcTpUpyeTcs 3a1aHUM. TBOPYECKUX 3aJaHUM.
HU3KUH ypoBeHb | JleMoHcTpupyercs HemoHcTpupyercs
CaMOCTOATEIILHOCTH JIOCTaTOYHBIM YPOBEHb | BBICOKHI YPOBEHb
MIPAKTHYECKOTO HABBIKA. | CAMOCTOSITETHHOCTH CaMOCTOSITETFHOCTH,
YCTOMYHBOTO BBICOKAsl aJlallTHBHOCTH
MPAaKTUYECKOTO HABBIKA. | MPAKTHYECKOTO HABBIKA
OnucaHue KpUTEpHeB OLEeHUBAHUA
OOyuatomuiics Oo6yuatommuiicst Oobyuarommuiics OoOyuaromuiicst
JIEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: JIEMOHCTPUPYET:
- CYILIECTBEHHBIE | - 3HAHUWSA | - 3HAHWE W [IOHWMaHUE | - riryookue,
mpoOensl B 3HAHHUAX | TEOPETUIECKOTO OCHOBHBIX  BOTPOCOB | BCECTOPOHHHUE u
y4eOHOro MaTepuana; MaTepuana; KOHTPOJIHPYEMOTO apryMEHTUPOBAHHBIC
- JIOITYCKAIOTCS | - HETIOJIHbIE OTBETHl Ha | 00beMa MPOrPaMMHOTO | 3HAHUS MPOTPAMMHOIO
MPUHIUITHATEHEIE OCHOBHBIC BOTIPOCHI, | MaTepuara; MaTepuana;
omMOKK MpH OTBETE Ha | OMOKKM B OTBETE, | -  TBEpAble  3HAHUS | - TMOJHOE TOHUMaHHE
OCHOBHBIE BOIIPOCHI, | HEIOCTaTOYHOE TEOPETHUECKOTO CYIITHOCTH u
OTCYTCTBYET 3HaHWE W | IOHMMaHHE CYIIHOCTH | MaTepHana. B3aMMOCBSI3U
MOHUMAaHWE OCHOBHBIX | U3JIaraeMbIX BOIIPOCOB; | -CITOCOOHOCTH paccMaTpuBagMBbIX
MOHATUI U KaTEropuii; - HEYBEpPEHHBIE U | YCTaHABJIMBATh U | IPOLIECCOB U SIBICHU,
-HEeTIOHNMAaHUe HETOYHBIE OTBETHl Ha | OOBSICHSITH CBS3b | TOYHOE 3HaHUE
CYIITHOCTH JIOTIOJTHUTEITbHBIE MPAaKTUKA © TEOPHH, | OCHOBHBIX TIOHATHI B
JIOTIOJTHUTEIBHBIX BOIIPOCHI; BBISIBIISITD paMKax o0CykKITaeMbIX
BOIIPOCOB B  paMKax | - HEJIOCTATOYHOE | MPOTUBOPEYHS, 3aJJaHNH;
3a/1aHui; BIIQJICHUE JINTEPATYPOH, | TPOOIEMBI u|- CIIOCOOHOCTH
- OTCYTCTBHUE YMEHHS | PEKOMEHJOBaHHOMN TEH/ICHIIMU Pa3BUTHSI, yCTaHaBJIUBaTh u
BBITIOJIHSTh IPOrpaMMOit - MIPaBUJILHBIC U | OOBICHSTH CBSI3b
MPaKTHYECKUE 3aJaHUs, | JUCIUTUINHEL, KOHKPETHEIE, 0e3 | IpaKkTUKH U TEOPHUU;
MPEeAyCMOTPEHHbBIE - yMeHHe 0e3 TpyOBIX | TpyOBIX omuooK, | - JIOTUYECKU
pOrpaMMoin omurboK pemaTb | OTBETHI Ha | TIOCJIe/IoBaTebHbIE,
JUCITUTLTAHBL; MIPaKTUYECKUE 3aJ[aHHs, | TOCTABICHHEIC coJiepKaTelibHbIE,
- OTCYTCTBHE | KOTOpBIE CIIeIyeT | BOIPOCHI; KOHKPETHEIC u
TOTOBHOCTH BBITIOJIHUTD. - yYMEHHE  pelaTh | UCUEPIILIBAIOIINE
(crmocobHOCTH) K MPaKTUYECKUE 3a/IaHUs, | OTBETHI HA BCE 3a/IaHMUSI,
JUCKYCCHM M HHU3KYIO KOTOpBIE cleayer | a TaKxKe
CTENeHb KOHTAKTHOCTH. BBITIOJTHUTE; JIOTIOJTHUTENIbHBIE




- BIIaJICHUE OCHOBHOH | BOIIPOCHI
JIUTEPATypoi, 9K3aMEHaTOPa;
PEKOMEHIOBAaHHOM - yMEHUE  peuiaTh
MpOrpamMmMoit MPaKTUYECKUE 3a/IaHuUs;
JUCIUTUINHEL, - CBOOOIHOE
- HAJIM4YHE COOCTBEHHOM | MCIOJIb30BaHHE B
000CHOBAaHHOM OTBETaX Ha BOMPOCHI
MO3HIINHN 1o | MaTepUaIoB
0o0cy)XIaeMBbIM PEKOMEHIOBAHHOU
BOIIPOCAM. OCHOBHOU 51
Bo3moxHBI JOTIOJIHUTEJILHOMN
HE3HAYHNTEIIbHEIC JIUTEPATYPBI.
OrOBOPKH U HETOYHOCTH
B PaCKpBITHH
OTICHBHBIX TOI0KCHUN
BOIIPOCOB,
MIPUCYTCTBYET
HEYBEPEHHOCTH B
OTBETax.
Onenka Onenka Onenka Onenka
«HEY/IOBJIETBOPUTE/Ib | «YAOBJETBOPUTEIBHO | «XOPOLIO0» / «3aUYTEHO» «OTJIHYHO» /
HO» /He 3aYTEeHO0 » | «32aYTEHO» «324YTEHO»

9. YuedHo-MeToAMYeCKOE H HH(POPMALIMOHHOE 00ecTedeHne JUCITHIITMHBI
a) Ocnoenole

1. Myxun K.H. Dxcnepumenrtanbhas siaepHas ¢usuka. B 3-x 1. T.1. ®u3uka atoMHOTO
sapa. ISBN: 978-5-8114-0738-5. 2009. 7-¢ u3xa. 384 c. http://www.lanbook.com

2 Myxun K.H. DxcnepumentanbHas sigepHas ¢pusuka. B 3-x 11. T.2. ®Ou3nka spepHbIX
peakuuii. ISBN: 978-5-8114-0738-5. 2009. 7-e u3a. 326 c. http://www.lanbook.com

3. Myxun K.H. DOxkcnepumentansHas sgepHas ¢msuka. B 3-x 1. T.3. Owusuxa
anemeHnTapubix uvactury //  ISBN: 978-5-8114-0738-5. 2008. 6-e wusn. 432 cC.
http://www.lanbook.com

4.T'unz6ypr B.JL, Jleun JL.M., PabunoBuy M.C., CuByxun JI.B. C6. 3agau mo oOuiemy
Kypcy ¢usuku. B 5 1. Kn. V. AtomHuas pusuka. @usuka siapa u anemeHtapHsix yactuiy/Ilox
pen. J.B.CuByxmHa.-5-¢ wu3n.,, crep.-M.:. OU3SMATIIUT; Jlans, 2006.-184 c.
www/studentlibrary.ru

5. Kanutonos M.M.: BBenenue B ¢pusuky sapa u gactui;: yueOnuk GUIMATIINT, 2010.
www.studentlibrary.ru

Jononnumenvnasn numepamypa

1. bonn @. Beenenue B Gpu3uKy s1pa, alpOHOB U 3JIEMEHTapHBIX YacTuil. M.-Mup.
1999.

2. @paynoenpaep I'., Xennu 3. Cybaromuas ¢puzuka. M.- Mup. 1979.

3. boromo6os H. H., Hlupkos /1. B. KBanTossie mosst. ['71.1. yue6HO€E mocobue st
BY30B. M.: - ®usmatiut. 1993.

4. boronto6os H. H. , Hupkos /I.B. Beenenue B pusuky kBaHTOBaHHBIX mosel. ['.1.
yuebHoe rmocodue aist By3oB. M.: - dusmaraut. 1993.

S. Xemzen ®@., Maptun A. KBapku u rimoonsl: Beenenue B ¢pusuky gactui. M.: -
Mup.1987.

6 Py6akoB B.A. Kinaccuueckue kannOpoBouyHbIe mojs. M.: - Dautopuant.

HNurepHer-pecypcesl



http://www.lanbook.com/
http://www.lanbook.com/
http://www.lanbook.com/
http://www.knigafund.ru/authors/23629
http://www.knigafund.ru/books/112567
http://www.studentlibrary.ru/

— eLIBRARY.RU [DnexTpoHHbIii pecypc]: HayuHas 3JekTpoHHas OubOmmoreka. — URL:
http://www.elibrary.ru.

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

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

- VauBepcuteTckas Oubamoreka online [DneKTpoHHBII  pecypc]:  IJIEKTPOHHO-
oubnuoteunas cucrema. — URL: http://www.biblioclub.ru.

— CnpaBounas npaBoBas cucrema Koncyasrantllmroc. — URL: http://www.consultant.ru/.

— Undopmarnmonno-npaBoBoit nopran «["apant». — URL: http://www.garant.ru/.

10.MaTepHaJ’ILHO-TeXHH'leCKOC OCHAIICHHUEC NUCIHUIIJINHBI:

Ayn. 21 YueOHbIe ayTUTOPUH [IJIsl IPOBEAEHUS 3aHATHII JTEKIIHOHHOTO THIIA:
MIPETNO0IaBaTeIIbCKUI CTOJI; CTYJI; CTOJIBI 00YYAIONIUXCST; CTYJIbs; Kaenpa; KiaccHas TOCKa

Aya. 21 YdyeOHble ayIuTOPUHU Ui NPOBedeHHs] NPAKTUYECKUX 3aHATHII, KypcOBOIo
NMPOEKTHPOBAHMS (BBIMOJHEHUS KYPCOBBIX PpadoT), IPyNmoOBbIX W HWHIANBHIYAJIBHBIX
KOHCYJIbTAUMH, TeKYIIero KOHTPOJISI M TMPOMEXKYTOYHOl aTTecTallMH, a TaKxkKe
CAMOCTOSITEJILHON  PadoThl 00yYalOIIMXCH: I[IPENOJAaBATEIbCKUM  CTOJN; CTYJ; CTOJIbI
o0yyJaromuxcs; CTybs; Kadeapa; KiaccHas J0oCKa

Ayan. 27 JlaGopaTopuu: KOMIbIOTEpPHbIe  KJACCHI:  TPENOAABATENbCKHA  CTOJ,
IPEenoJIaBaTeIbCKUIM CTyJ, CTOJIBl 00Y4aromuXcs, CTYJbs, KJIAcCHas J0CKa, MYJIbTHUMEAMHHBINA
KOMIUIEKC (IIPOEKTOp, 3KpaH), kosoHkH, [IK npenonasarens, [IK oOydaromuxcs, nporpaMmHoe
obecrnieuenne: Adobe flash player 31; Adobe reader 10; Java 6.0; Win rar; Microsoft Office 10;
Microsoft Visio 10; Kaspersky TotalSecurity

bubdaunoreka, B TOM 4ncie YATAJIBHBIN 3a1. CTOJBI , CTYJbs, [IK oOyuaromuxcs, mporpaMmmHoe
obecnieuenue: 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

CocraB JIMIEH3HOHHOI0 X CBOOOIHO pPacnnpocrpansieMoro nmnporpaMmMmHoOro
OﬁeCHe‘leHI/Iﬂ, B TOM YMCJI€ OTCYECCTBCHHOI0 MPOU3BOACTBA

Ne HaumenoBanue Ne gorosopa (JauueH3us)

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 .

AHTHBHpYCHOE Nel7E0-180222-130819-587-185 ot 26.02. 2018 o

3. nporpammuoe obecrnieuenue | 14.03.2019 r, npoena go 2021 r.
KasperksyTotalSecurity
[Tporpamma anst 9BM «bank | Pazpaborka COI'Y CBuaerenbcTBo o

4. BOTIPOCOB ISl KOHTPOJIS TOCYIapCTBEHHON PETUCTPAIIUH ITPOTPAMMBI JIJIs
3HAHUMN» OBM No2015611829 ot 06.02.2015 r. (6eccpouHo)



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

CiscoWebex- Cucrema
5. npoBe/IeHUS] BeOMHAPOB.

00O AiicrexgoroBop Ne J183-2020 ot 10.08.2020-
10.08.2021 r.

11. JInct oOHOBJIEHNS/ aKTYAIN3aALMHU
[TporpammMa akTyanu3MpoBaHa: IEPECMOTPEHA, TOMOIHEHA.

BuecenHble H3MEHEHUSI U JIOTIONIHEHUS YTBEP KICHbI Ha 3aceJaHuu Kadeapbl GU3NKH

KOHACHCUPOBAHHOI'O COCTOAHUA

[Iporokon 3acenanus kadeapst ot 30.06 2020 r. Ne 9.




