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1. Ilesin ocBOeHUsI AU CHMIIIMHBI

Ilenpto ocBoeHust auCUUIUIMHBL «DU3MKa» SBIAETCS CO3AaHUE (YHAAMEHTAIbHOW 0asbl
€CTeCTBEHHOHAYYHOTO 3HAHMS CTYICHTOB. M3yueHne GU3MKU B paMKaxX YHUBEPCUTETCKOW MPOTPAMMBI
ABISIeTCA HEOOXOAMMOHM COCTaBHOM 4acThlO BhICHIEro oOpa3zoBaHMsd Oyaymux Ouosoros. Jlins
CTYACHTOB, OOyd4aromuxcs 1o HampasleHuio «buonorus» ¢usuka He sBIsETCSs NPOPUIMPYIOIIUM
IPEIMETOM, HO JJIs YCIIEUIHOI0 00pa3oBaTeIbHOIO MpoLecca He0OX0AUMO U3ydyeHHe OOLIMX MOHSITHH,
3aKOHOB M TEOpHH (DU3HMKH, METOAOB (U3NUYECKUX HM3MEPEHHH, HEOOXOMUMBIX Ui OHOJIOTMYECKHX
uccienoBaHui. JlocTuxkeHns (U3MKH MMEIOT HENOCPEACTBEHHOE BIIMSHUE HA PA3BUTHE DPA3IUYHBIX
oOnacreii Ouonormu. B pamkax JgaHHOro Kypca MpelyCMOTPEHO H3YYEHHE COBPEMEHHBIX
OpeACTaBIeHUH O (U3NYECKUX SIBJICHUSX, CBSI3M OCHOBHBIX 3aKOHOB (HU3UKH C HPUPOIHBIMU
ABJICHUSIMU: C OHOJIOTMYECKMMHU M SKOJIOTMYECKMMM IIpoleccamMu B mpupoae. B pamkax Kkypca
«Pu3nKa» MPOUCXOAUT OCYLIECTBIECHHE MPAKTUYECKOW MOArOTOBKHM OOYyYaroIIMUXCsl IOCPEACTBOM
BBITIOJIHEHUS] OINPEICIICHHBIX BHJIOB pPa0OT, TaKMX KaK IIPOBEIEHHE OSKCIEPHUMEHTa B pPaMKax
7a00paTOPHOTO MpPaKTHKyMa, CBA3aHHbIX C Oyaymied mnpodecCUOHATbHOW —JAEATENbHOCTBIO U
HaIpaBJIEHHBIX Ha (HOpMHUpPOBaAHHE, 3aKPEINICHUE, PAa3BUTHE IPAKTUYECKUX HABBIKOB M KOMIETEHLIUN 110
npodmio 00pa3oBaTeIbLHON IPOTrPaMMBbI».

2. MecTo AucUMILIMHBI B cTpyKType OIT
Huctunnuna «®du3uka» BXOAUT B 00S3aTENbHYIO YacTh IUKJIA JUCIUIUIMH B COOTBETCTBHUH C

HarnpaBiaeHueM noarotoBku: 06.03.01 buoaorus. Jluciunirza uzydaercsa Ha 2 Kypce B 3 ceMecTpe.

BxogHbIMU 3HAHHMSIMU CTYJIEHTA SIBJISIIOTCS 3HAHUWS, YMEHUS M HABBIKH, MOJYYCHHBIE B paMKax
mKonbHOTO Kypca «®Dusuka». OcBoeHne IUCHUIUIUHBI «DU3MKa» SBISETCS HEOOXOTUMBIM IS
oCBOEHUS Kypca «bronoruueckast puznkay.

Jl1st ocBOCHUS JTaHHOW JUCIMILTUHBI 00yJatoIIUiCs JOKEH:

3HaTh: TEOPETUYECKUH MaTepuan IIKOJIbHBIX NPEIMETOB (QHU3MKa M MaTeMaTHhKa, OCHOBHbBIE
3aKOHBI MEXaHUKU U MOJIEKYJIApHOM (pu3mKu, criocoOsl nudepeHupoBaHus 1 HHTETPUPOBAHHUS.

YMeTh: COCTaBIATh KOHCIEKThl H3y4aeMOHl JUTEpaTypbl U HCTOYHUKOB; TPaMOTHO U YETKO
u3Naratb COOCTBEHHBIC MBICIHM; BECTHU AMAJIOT; HCIOJIb30BaTh METOABI OIEHKHM MOTPEUIHOCTH TMpHU
IPOBEICHUH (PU3UUECKOTO IKCIIEPUMEHTA.

ViMeTh. HaBBIKM HCIIOJIB30BAaHHUS OCHOB  (DOPMajbHO-JOTHYECKOTO  MBIIIJICHUS; HAaBBIKU
CTPYKTYPUPOBAHUS MBICIIA U apTyYMEHTAIIUH.

3. Illianupyemble pe3yJbTaThl 00yUeHHs 10 THCHHIIJIHHE

3.1. Komnerenuuu, popMHPOBAHNIO KOTOPBIX CIOCOOCTBYET AMCIUIIINHA

[Tpu ocBOEHMH AUCHHUILIMHBI (OPMUPYIOTCS CIEAYIONME KOMIIETeHIIMU B cooTBeTcTBUU ¢ PI'OC
BO 1o naHHOMY HanpaBJIEHUIO TOATOTOBKHU:

obmemnpodeccuonanpabie (OI1K):

OIIK-6: CnocoOeH uCMONb30BaTh B MNPO(ECCHOHAIBHOW JIESTETbHOCTH OCHOBHBIE 3aKOHBI
¢bu3MKM, XUMUHU, HayK O 3emsie U OWOJIOTMM, MPUMEHSITh METOAbl MaTeMaTHYeCKOro aHaiu3a u
MOJICIIUPOBAHMSI, TEOPETUYECKUX U HKCIEPUMEHTAIBHBIX MCCIEOBAHUHN, MPHOOpETaTh HOBBIE
MaTeMaTUYeCKUe W EeCTECTBEHHOHAy4yHble 3HAHMS, HCIOJIb3YS COBpPEMEHHblE 00pa3oBaTelbHbIE U
UH(POPMALIMOHHbIE TEXHOJIOTHH

3.2. IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS] MO AUCHHUILINHE, COOTHECEHHBIX ¢
HHIUKATOPAMU JOCTHKeHUsI GopMHUPYyeMBbIX KOMIeTeHIHii

B pe3ynbrare ocBOeHUS AUCIUTIIMHBI 00 yJAIONTUICS TOJKEH:

3HaTh: (yHIAMEHTAIbHBIC (PU3HUECKUE TTOHATHS, 3aKOHBI U UX MPUMEHUMOCTH; TIPUEMBI PEIICHHUS
3aja4 Bcex pasnenoB ooued ¢pusuku (OI1K-6).
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YwmeTs:

NPUMEHSTh (GU3NYECKUE 3aKOHBI JIJIs1 00BSICHEHUS IPUPOIHBIX SBICHU, pelIaTh KaueCTBEHHbIE U
KOJIMYECTBEHHBbIC (PU3UYECCKUE 3aJaud; TMPOBOJAUTH H3MEPEHUS (PU3NYCCKUX BEIMYWH, OOBSCHEHUE U
00paboTKy pe3ysibTaTOB »JKCIIEPUMEHTA; CAMOCTOSTEIbHO paboTaTh C Y4eOHOH U CHpPaBOYHOU
JUTEPATypoil; HCIOJNB30BaTh  (DU3MYECKHE 3aKOHBI TPU aHAIM3E H  PEIICHHH  TpodiieM
npodeccuonanbHoi aesteapbHocTH (OITK-6).

HmeTh npakTuyecKuid onbIT/MIMeTh HaBBIKH:

norvcka U oOMeHa mH(pOpMaluel Mo BOMpPOCaM Kypca; pelleHUs THUIOBbIX (PU3MYECKHX 3a/1ad;
npoBeleHUsT (DU3MYECKHX W3MEPEHUH; KOPPEKTHOH OIICHKH MOTPEIIHOCTH TIPpU IPOBEICHUU
¢dusmueckoro sxcrepumenta (OITK-6).

4. O0beM U coiepKaHKue TN CHUTITIHHBI
O0BeM AUCIUIUIMHBI COCTaBIIsAET 5 3aueTHBIX eauHMI] (180 akajgeMuvecKux 4acoB).

4.1. Conep:xkaHue AUCHUILVIMHBI 10 pa3genaM (TeMaMm), COOTHECEHHOe C BHJIAMH U
TPYA0€MKOCTbHIO 3aHATHI JIEKIIHOHHO-CEMHUHAPCKOI0 TUIIA

OO0beM MHOW KOHTAKTHOM pabOThl M CaMOCTOSITENbHON pabOThl 00YUYaAIOUIErocs Mo IUCIUILUINHE
yKa3aH B y4eOHOM IJIaHEe 00pa30BaTEIIbHON TIPOTPaMMBI.

Ne Bunsl 3anATHI, HX @OpMBI TEKYILETO
1/ Paznensl (Tembl) = 00BEM (B ak.qacax, 1o KOHTPOJISL yCIIEBAEMOCTH (1o
JIUCLUTUIAHBI 3 O4HOM (opme 00yueHusT) OYHOI opMe 00yUeHHs)
=
8 3aHATHA 3aHATHSA o .
JIeKILIHOH- ceMmHap- OPMBI TTPOMEKYTOYHOH
HOTO TUIIA CKOI'O THUIIa aTTecranuu
1. BBoHEbIH. Beenenue B 3 2 BxoagHasg muarHocThka: TECT C
po0JIeMaTUKy JUCTIATLITNHEI, MOCTIEAYIONINM  OOCYKICHUEM
npeJcTaBieHue paboueii pe3yIbTaTOB.
MPOTPaMMBI, OCMBICJICHUE Criucok BOIIPOCOB,
TpeOoBaHMIA K OpraHM3alNN WHTEPECYIOIINX CTyJeHTa IO
mporiecca o0OyueHwus, COJIEPIKaHUIO JUCTIVTLTAHBI
CaMOCTOSITEIbHOM paboThl U popm (cmaercsi B MICbMEHHOM BUJIE)
aTTecTaluu.
Kunematuxa.
2. | Jlunamuka. 3 2 4 mabop. | ONOpHEII KOHCIIEKT
3aHaTie | JJabopaTopHbIH )KypHa
3. | Mexanuveckne KoJieOaHHUS W BOJHBI 3 2 4 mabop. | OmoOpHBIN KOHCIIEKT
B IIPOCTHIX CHCTEMAX. 3aHsaTre | JlabopatopHsIii xKypHaI
4. | OCHOBBI  CHEIUAIBHOM  TEOpHH 3 2 4 mabop. | OmoOpHBII KOHCIIEKT
OTHOCUTEJIBHOCTH. 3aHATHE JlabopatopHbIi )KypHal
5. | OcHoBBHI MOJIEKYJIIPHO- 3 2 4 nabop. | OmopHBIN KOHCIEKT
KMHETHYECKOH TEOPHH. 3aHsaTre | JlabopaTopHsIii xKypHaI
6. | TepmoauHamUKa. 3 2 4 mabop. | OmOpHBII KOHCIIEKT
3aHaTue | JJabopaTopHbIi )KypHaI
7. | PeambHbIC Ta3bl, )KUIKOCTH, TBEPABIC 3 2 4 nmabop. | OmOpHBIN KOHCIIEKT
Tena ¥ (pa3oBbIe IEPEXObL. 3aHsaTue | JlJabopaTopHsIit xKypHaI
8. | DaekTpocTaruka. 3 2 4 nabop. | OmOpHBIH KOHCIIEKT
3aHaTHe | JJabopaTopHBIH KypHaI
9. | IlocTostHHBIH TOK. 3 2 4 mabop. | OmOpHBIN KOHCIIEKT
3aHATHE JlaGopaTopHblil )XypHal
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10. | MarauTHOE Toe. 3 2 4 nabop. | OmopHBIN KOHCTIEKT
3aHATHE JlabopaTopHBIN KypHAT
11. | DeKTpOMAarHUTHOE oJie. 3 2 4 nabop. | ONOpHBIHA KOHCIIEKT
DJeKTpOMarHuTHeIE KONeOaHus W 3ansatie | JlabopatopHslii )xypHan
BOJIHBI.
12. | 'eoMeTpHuyecKas ONTHKA. 3 2 4 nabop. | ONOpHBIH KOHCIIEKT
doToMeTpusl. 3aHATHE JlabopatopHblil )KypHal
13. | BonHoBas onTHKA. 3 2 4 nabop. | OmopHBIN KOHCTIEKT
3aHATHE JlabopaTopHbIi )KypHAT
14. | DnemeHTHl KBAaHTOBOW (M3WKK U 3 2 4 mabop. | OmoOpHBII KOHCIIEKT
BOJIOPOJIOTIOIOOHBIE ATOMBI. 3aHATHE JlabopatopHblil )KypHal
15. | MHOTr03JeKTpOHHbIE ATOMBI u 3 2 4 nabop. | OmopHBIN KOHCTIEKT
OINITHYECKHUE CIEKTPHI. 3anstie | JlaGopatopHslil )xypHan
16. | CpoiicTBa  aTOMHBIX  smep H 3 2 4 mabop. | OmoOpHBII KOHCIIEKT
PaaMOAaKTUBHOCTb. B3aumopneicTeue 3aHATHE JlaGopatopHblii )KypHai

AACPHOTO U3JTYUYCHUA C BCUICCTBOM U
€ro J€TCKTUPOBAHUC.

17. | SAnepusie peaxiuu. Jenenne 3 2 4 mabop. | OmOpHBII KOHCIIEKT
ATOMHBIX SIJIEP. 3aHATHE JlaGopaTopHbIii )KypHAI
18. | Cuures aTOMHBIX siaep. 3 2 OnopHbIT KOHCIIEKT
OJeMEHTapHble YacTUIl U  HUX JlabopaTopHBbIi KypHAT
B3aUMOJCHCTBUS 3aKITIOUNTEILHBIMN.
ITonBenenue u aHanu3
MTPOMEKYTOUHBIX pe3yIbTaTOB
OCBOEHUS TUCLHAIUIHNHEIL.
Hroro 3a cemecTp: 36 64
HTOro mno JUCHUILINHE: 36 64 DK3aMmeH

4.2. PazBepHyTO€ ONMUCAHME CO/IEPKAHNUS TUCHMIJIMHBI MO pa3aejaM (TeMaMm)

1. Kunematuka

MarepuanbHass Touka. llepemelienne, CKOpPOCTh U YCKOpPEHHE — BEKTOPHOE OIHUCAHHE.
[TpsimonuHeiHOe W KpUBOJIMHENHHOE JIBUKeHUeE. ['paduueckoe mpencTaBieHHe IBUKEHUs. J[BHkeHUE
TOYKH 110 OKPY’KHOCTH. YTJIOBasi CKOPOCTb U YIJIOBOE YCKOPEHUE.

2. JlnnaMuka

B3aumopeiictBue martepuanbHbix Ten. Cuia Kak Mepa B3auMojeicTBus. 3akoHbl HbroToHa.
Macca. mmnynbc. 3akoH coxpaHeHuss ummyibca. Pabora. KuHeTndeckass u moTeHIMATIbHAS YHEPTHU.
3aKOH COXpAHEHMs TMOJHOW MEXaHWMYeCKOW »Hepruu. MomeHT cuibl. MOMEHT umnyibca. 3aKoH
COXpaHEHMs] MOMEHTa HuMITyibca. OCHOBHOW 3aKOH TUHAMHUKU BpalllaTeJbHOrO ABUXKEHHS. TpeHue.
Cunel TpeHUs

3.Mexanunueckue KoneOaHus U BOJIHBI B IPOCTBIX CHCTEMaX

Marematnueckuil 1 GuU3NYeCKuil MasTHUKUA. MexaHndeckue KoieOaHus U BOJTHBI. BBIHYXICHHbBIE
MexaHuuyeckue kosnebanus. Pesonanc.

4.0OcHoBHI crienralibHOU Teopun oTHOcuTenbHOCTU (CTO)

[Mpuntun otHocutenbHOCTH [amunes. Iloctynater DitnmTeitHa. [lpeoOpasoBanus JlopeHiia.
PenstuBucTckoe M3MEHEHUE JJIMH U OTPE3KOB BPEMEHU. PElNSTUBUCTCKUI 3aKOH CIIOKEHHUS CKOPOCTEM.
PensTuBUCTCKME 3aKOHBI COXPAHEHUSI UIMITYJIbCA U DHEPTUU. B3auMMOCBA3b MacChl U SHEPIHUH.

5 OCHOBBI MOJIEKYIISIPHO-KUHETUUECKON TEOPUU

CTraTuCTUYECKUA W TEPMOAMHAMHYECKHN MeToabl. MneanbHblid ra3. 3aKOHBI MEAJbHOrO rasa.
MonexynsapHo-KHHETHYECKas Teopus rasa. Pacnipenenenne Makcsesa.

6.TepmonnHammka
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IlepBoe Hauano tepmonuHamuku. TemmoeMmkocTs. Kilaccuueckass Teopusi TEIJIOEMKOCTH.
[Tponeccrl B razax. TermmoBsie neuraten. Koadgdunuent nonesHoro nericteus. YpaBHenue [lyaccona.
Bropoe Hauano tepmoauHamuku. BTopoe Hadano TEpMOAMHAMMKU NPUMEHUTENIBHO K >KUBBIM
cucreMaM. Teopembl Kapuo u Knay3uyca. DHTponus. DHTponus U TEPMOJMHAMHYECKAsT BEPOSTHOCTb.

7.PeanbHbIe Ta3bl, )KUIKOCTH, TBEPABIE TEIa U (Pa30BBIC MEPEXOIbI

Peasnibubie raszel. YpaBHenue Ban-Jllep-Baanbca. Kputuueckoe cocrosiuue. MonekymnspHas
CTPYKTypa KUIKOCTH. bimxkHuii nopsanok. I[loBepxHOCTHOe HaTsbkeHHe. KanwsuisipHble SIBJICHMS.
Kpucrannnueckoe u amopdnoe coctosuus. Janpuuit nopspok. @a3oBbie nepexobl. INEKTPUUECTBO U
MarHeTus3m

8. DnekTpocTaTHka

OneKkTpuueckue 3apsibl M UX CBoOMcTBa. 3akoH coxpaHeHust 3apsga.  KyrnoHoBckoe
B3auMoJieicTBUE. DieKTpuueckoe mnose. HampsxkeHHoCTh, noTeHuuan nois. CBA3b HANPSHKEHHOCTU C
NOTEHLMAJIOM.  OKBUIOTEHIUAJIbHbIE  IMOBEPXHOCTH.  [IpOBOJHMKM M JUAJIEKTPUKU B
3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBUE PABHOBECHS 3apsA0B. DIEKTpoeMKOocTh. KoHaeHcaTopbl. DHeprus
AIIEKTPUYECKOTO ITOJIS.

9. ITocTosiHHBII TOK

Onektpuueckuii Tok. Ctoponnue cuibl. JJC. 3akon Oma s yyactka nenu. 3akoH Oma uist
nonHoi nenu. Conporusnenue. [Ipasuno Kupxrodda. 3akon xoyns-Jlenna.

10. MarnuTtHoe more.

Cuna Ammnepa. Cuna Jlopenna. 3akon buo-Casapa-Jlammaca. 4.OnekTpoMarHuTHas MHIYKLUS
SIBieHME  DJIEKTPOMArHUTHOW  MHAYKUUHU. 3aKOH  JJEKTpOMarHuTHoM  uHaykuuu  Dapages.
Camounnaykuusa. MTHAYKTUBHOCTh. DHEPIHsl MATHUTHOTO MOJIS.

11. DnekTpoMarHUTHOE MOJIE B BEILIECTBE

Knaccuueckas 351eKTpOHHAs TEOPHUS IPOBOJUMOCTH METAUIOB. DJIEKTPUUYECKUN TOK B Pa3IMUHBIX
cpenax. MarHetuku. MexaHu3Mbl HamMarHW4MBaHUS. MarHuTHass MPOHULAEMOCTb W MAarHMWTHas
BocipunMumnBocTh. [lpupoma nma- u mapamarHetusma. @PeppomarHeTusM. OJIEKTPOMATrHUTHBIE
koneOanuss u BoiHbl KonebartenbHbli KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUS.
Beinyxnennsle koneOanus. IlepemenHbli Tok. 3akoH OMa A HEpeMEHHOro Toka. Pe3oHaHC.
ABtokoneOanus. YpapHeHne MakcBeruia. [1oTok sHeprum snekTpoMarHuTHOro mnojis. Bekrop Ymosa-
ITovinTHHTra. /[aBieHUE 3IEKTPOMArHUTHON BOJIHBI.

12. I'eomeTpuyeckas ONTHKA.

Beenenne lllkana >n€KTpOMarHUTHBIX BOJH. OJEKTPOMAarHuTHas Ipupona ceTa. OCHOBHBIE
doTromMeTpruyecKrue BEIMYMHBI M METOJbI UX H3MepeHHil. ['eomeTpuyeckas onTHKa Kak MpeaesbHbII
ciayyay BosiHOBOM ontuku. [IpuHnun I'roirenca. Ipunnun ®epma. psmonnHeliHOe paclpoCTpaHEHUs
CBETa B OJIHOPOAHOM cpene. 3aKOHbI OTpakeHus U npenomieHus. [lomHoe orpaxkenue. Xoa aydeil B
npuzme. Cobuparonue 1 paccenBarolie JuH3bl. Crucrema nuH3. Mukpockorn. Chepuueckue 3epkaia.
®dopmyna chepuyeckoro 3epkana. [lmockoe 3epkano. ['ma3 kak omrtuyeckas cuctema. [lorpeunrnoctu
ONTUYECKUX CHCTEM.

13. BoHOBas onTHKa

Wutepdepenius crera [IpuHIMIT Cynepro3ULIMU JIEKTPOMArHUTHBIX BOJH. [IpocTpancTBeHHAs U
BpEMEHHasi KOorepeHTHocTh. WHTepdepeHuuss u MeroAsl ee ocyuiecTBieHus. llpuMeHenue
untepdepenimu. Uurepdepomerprl. dudpakmus ceera. [Ipunuun [toiirenca-®dpenens. Metoa 30H
Openens. Audpakmus Dpenens u Dpaynrodepa. Hdudpakmus DpeHens Ha KPYrJioM OTBEPCTHH.
Hudpakuus @paynrodpepa Ha menu. Judppakunonnas pemerka. Audpakuus peHTIEHOBCKHUX JIydeil.
[Tonsipuzanus cBera. EcTrecTBEHHBIN M OJISIPU30BaHHBIN cBET. Buabl nomsipuzanuu. [lonspuszanusa ceera
IpyU OTpaXEHMH M TperomieHuu. 3akoH bprocrepa. [omspuzanmnonnsie mpubopsl. 3akoH Maioca.
JBoiitHoe nyuenpenomieHue. Bpamenne mockoctd nosspusanuu. Jucnepcust cBeta. MeTomsl
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onpezeneHuss ckopoctu cBera. PazoBas U TIpYINIOBas CKOPOCTU. AHOMajbHass M HOpMajbHas
nuctiepcus. [lormomenne cBera 6nocuctemamu. 3akoH byrepa. 1

14.KBaHTOBBIE CBOICTBA CBETA

PaBHOBecHOe TeruioBoe wu3mydeHHe. M3nmydarenbHas W TOMJIOHIATENIbHAs CHOCOOHOCTH Tedl.
@opmyna [lnanka. 3akon Credana-bonpimana, Buna. Dddexr Komnrona. dotorddext. 3akoHbI
dotorpdekra. Dopmyna DiiHmTeliHa. DU3nKa aToMa

15. DnemeHTH KBaHTOBOM (pU3HKH

OcHoBHas mnpodeccroHanpHas oOpa3oBarenbHas nporpamma 06.03.01 buonorus (buonorus)
Mogens atoma Tomcona. Moxpens aroma Pesepdopna. ['mmoresa ne Bpoiins. BomnoBas QyHkius.
VpaBuenue Ilpeaunrepa nans craluMoHapHbIX cocTostHUM. [locTynmarel KBaHTOBOM MEXaHMKH.
CootHomieHus HeolpeeIeHHOCTEN ['eiizenbepra. I"apmonnueckuii OCLIUJUIATODP. 15.
Bonopononono6usie aromsl Ypasuenue llpenunrepa mist BonopoaonoaooHoro aroma. Pacnpenenenue
IUIOTHOCTH BepoATHOCTH. KBaHTOBaHWe sHepruu. KBaHTOBaHMEe MOMeHTa uMmmyibca. OpOuTanpHOE
KBAaHTOBOE€  4YHUCJIO. MarHuTHoe KBaHTOBOE YHUCIO. BbIpokJIeHHEe ypOBHEW SHEpPrUM B
BOJIOpOI0TIOT00HOM aTtome. [ maBHOE kBaHTOBOE umncio. [IpaBuna orbopa.

16.MHOTO3JIEKTPOHHBIE aTOMBI

[Mpunmun IMaymu. CuMMeTpu4Has W aHTUCUMMETpPHYHAs BOJHOBBIE (yHKIHUH. DEpMUOHBI H
0030HBI. DIIEKTPOHHBIE 000JI0YKK aTOMOB U HX 3arnoyiHenue. [lepuonnyeckuii 3akoH MeHeneena.

17.0ntryeckue ciekTpbl

YPOBHU SHEPIUU U CIIEKTPHI ATOMOB IIETOYHBIX 3JIeMeHTOB. KBaHTOBBIN Aedekt. PeHTrenoBckoe
usnyyeHue. TOpMO3HOE M XapaKTEpUCTUYECKOE PEHTIeHOBCKOE H3iaydeHue. 3akoH Moznu. Crektp
JByXaTOMHOM MoJieKynbl. @u3nka atoMHOro siapa CBolicTBa aTOMHBIX sifep. Pazmeps! saep. HykinoHs!.
3apsin sanpa. MaccoBoe uncio u macca siipa. M3otornsl, n30ToHb, n300apbl. CIIMH ¥ MAarHUTHBIA MOMEHT
anpa. HykIOH-HYKIIOHHOE B3aMMOJEICTBUE M CBOMCTBA SAEPHBIX cuil. Moxaenu saep XapakTepuCTUKa
anepubix cwil. ['mmorteza X. KOxaBbl. Me3onbl. OOnacth cTaOWIBHOCTH sfep. Maruueckue vucia.
Ouneprust cBsa3u sapa. KanenbHas Mozaens saapa. OO6osjodeuyHas Mojenb sapa. PaanoakTHBHOCTb
EcrecTBeHHass M MCKYCCTBEHHAs pPaguOaKTHUBHOCTh. CTaTHUCTMUECKHUN XapakTep pacnajga. 3aKkoH
pannoakTUBHOro pacnaza. CpenHee BpeMs JKM3HM W IIEpUOJ TOJypacland paguOaKTHBHBIX SIED.
AxtuBHOCTh. Anb(a-pacnan saep. Cnektpsl anbga-uactull. bera-pacnaa. Buasl Oera-pacnajna.
I'mnoresa [laynu o cyniectBoBaHUM HEUTPUHO. ['aMma-u3iyueHue saep.

18. B3aumogeiicTBue SACPHOTO M3IIyYSHHS C BEIIECTBOM M €ro JeTeKTHpoBaHue PaccesHue
yacTull. DpPeKTUBHOE ceueHue paccesHus. Jlo3uMeTpus W 3aluTa OT WOHMU3MUPYIOUIMX H3TyYeHUH.
Mertoapl peructpaunu yactuil. HMonwuszanuonHas kamepa. Cueruuk [edirepa. CUMHTHIUISIITUOHHBIN
nerektop. MckpoBas kamepa. Kamepa Bunbcona. Ily3sippkoBas kamepa. fnepHsle peakuuu SnepHbie
peakiuu, ux kiaccupukanug. Cedenust peakiuil. Kanansl siiepHbIX peakiuii. 3aKOHbI COXpaHEHUS B
AEPHBIX PEaKLUUAX. DHEPrusi peakiuu. DHAOTEPMUYECKHE U IK30TEPMUUYECKUE STACPHBIE PEAKIHH.
Monens cocraBHOTO sipa. Jlenenue aToMHbIX siaep. OTKpBITHE JENEeHUs aTOMHBIX sifiep. DieMeHTapHas
Teopusi aeneHus. CrnoHTaHHOe neneHue. JleneHue H30TONOB ypaHa IOA JEHCTBHEM HEHTPOHOB.
Bropuunsie Heittponsl. Koadduument pasmuoxenus. Llemnas peakuust nenenus. TpaHcypaHOBbIE
DIIEMEHTHI. SIepHbIE pEAKTOPBI.

19. CunHTe3 aTOMHBIX si7IEp.

Tepmosinepubie peakiuu. [IpoGnema yrnpaBiseMoro TepMoOsIEPHOTO CHHTE3a. SIiepHble peakuu
B 3Be3gax. [I[pOTOHHO-IPOTOHHBIM LMKI. YTJIEPOAHO-a30THBIA UK. DJIIEMEHTApPHBIE YACTUIBI U HX
B3aumojeiicteua.  CuibHble  B3aumopeiictBus.  Crnabple  B3ammoneictBus.  OObenuHeHHE
B3auMojecTBui. Kraccudukamuss dSIeMEHTapHBIX 4YacTHUIl. AHTHYACTHIBL. Peakmum  MexmIy
JJIEMEHTapHbIMU 4YacTunaMu. JlenTtoHHslld 3apsn. bapuonnbii  3apsa. CrpaHHOCTh.  YeTHOCTS.
N3oTonmyeckuii civH. KBapkoBas Moziesib aipOHOB. Y CKOPUTEIH AJIEMEHTApHBIX YacTull. KocmMuueckue

JIy4u.
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5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

TexHonorust mpoOieMHOr0 OOy4YEHHsI, TEXHOJIOTHUS OOY4YEHHS B COTPYJHHUYECTBE, TEXHOJIOTHUS
yueOHOro Juasora, TECTOBBIH KOHTPOJb KayecTBa OOpa30BaHUS, TEXHOJOTUS HCIOJIb30BaHUS
MYyJbTUMEMIHBIX CPEACTB B 0Opa30BaTEIBHOM IMPOIECCE, TEXHOJOTHU CMEIIAHHOTO OOYYeHHs,
TEXHOJIOTHH BU3yaau3aluu (U3NYECKUX MPOLIECCOB, BUPTYaJIbHbIE Ta00OPATOPHH.

6. YueOHO-MeTOAMUYECKOE 0O0ecTieYeHHe CAaMOCTOSITeIbHOH PadoThl 00y4ar0IIMXCS
CamocTrosTenbHasi padoTa CTYJEHTOB 3aKJIIOYaeTcs B IOATOTOBKE K J1a0OpaTOpHBIM padboTawm;
aHaJM3e JIGKLMOHHOr0 MaTepuaa; paboTe ¢ TOMOIHUTENBHOM JIUTEepaTypou.

7. XapaKkTepHCTHKA OLEHOYHBIX CPeICTB /ISl TeKYyLero KOHTPOJISI YCIeBAeMOCTH H

NPOMEKYTOYHOM aTTecTAMU 00yYAIOIMXCS 110 MCHHUILJIMHE

Bxo/nHO! KOHTpONb MpeAHa3HAUYeH Ui BBISBICHHS CTENEHH MOATOTOBICHHOCTH CTYACHTOB K
M3YYEHHUIO JUCLUUIUIMHBI U MPOBOAMTCA 1O OCTATOYHBIM 3HAHUSAM, PaHEE WU3YYEHHbIX AUCHUIUIMH. C
9TOM 1IIeNIbI0  COCTAaBJISIETCSl TEpeYeHb BOMPOCOB, OXBaThIBAIOIIME HauOoyiee BaKHbIE TEMBI
IPEIUIECTBYIOIUX JAUCHUIUIMH. Takoi KOHTPOJIb MPOBOJUTCS MEpel HauajaoM HU3Y4YEHHs AUCLUILIMHbBI
WK Ha BBOAHOMW Nekuuu. [lomyueHHble pe3ynbTaThl JAIOT BO3MOXKHOCTH MPENOIaBATENI0 OMPEIeIUTh
HanOonee cCiaObIX W Hamboyee TMOATOTOBIEHHBIX CTYACGHTOB, YTO oOOJierdaer MpoOIeMbl
UHAMBUAYyalIn3aluu oOydeHus. Kpome TOro, cocraBUTh BONPOCHI Ul CAMOCTOSITENIBHOIO H3yUYEHMS
c1ab0 TOATrOTOBJIEHHBIMM CTYA€HTaMU C LEJIbI0 BBIPABHMBAHMS 3HAHUM W YCHEIIHOTO OCBOEHUS
IporpaMMbl M3y4aeMOW IUCHMILIMHBL. Pe3ynbTaTbl BXOAHOIO KOHTPOJIS HE BIMAIOT Ha IOJIyYeHHE
3ayeTa M SK3aMeHa CTY/IEHTOM.

Texkymmii KOHTPOJb OCYLIECTBISETCS NpenojaBaTeleM IO CTENeHH T'OTOBHOCTU CTYJEHTa K
n1abopaTOpHBIM paboTam.

[To pe3ynbraTam BBINOJIHEHUS M 3allUT JAaOOPATOPHBIX PAOOT OCYLIECTBIISETCS BBICTABICHHUS
pEeUTHHTA.

W TOroBBIi KOHTPOJIb OCYILIECTBIsIETC B ()OpMeE YCTHOI'O 3K3aMeHa M0 MporpaMme Kypca. buiers
CoJIep’KaT JiBa TEOPETHMUECKHUX BOINpOca M pacueTHyro 3anady. Ilpu oneHke 3HaHMI cTyaeHTa Ha
9K3aMEHE YUUTHIBACTCS:

1) moHMMaHHE M CTETICHb YCBOCHHSI TEOPUHU BOIPOCA,

2) MeTOoJ0JOTUYecKas MOJrOTOBKa,

3) creneHb ycBOeHHs (PU3MIECKOTO MaTepraa Kypca,

4) 3HAKOMCTBO C OCHOBHOM JINTEPaTypOH,

5) yMeHHe MPHIOKHUTH TEOPHUIO K MPAKTHUKE, peliaTh 3aJa4u, OCYIIECTBISATh PacyeThl, COCTABIATh
CXEMBI U T.IL.,

6) 3HAKOMCTBO C HCTOpHEH HAYyKH,

7) I5oruka, CTpyKTypa W CTHJIb OTBETa, YMEHUE 3allUINATh BBIJIBUTAEMblEe HAYyYHO-TEOPETHUECKHE
MOJIOKEHUSI.

Taxum 006pazom, 3K3aMEHBI SBISIOTCS OPTaHUYECKOH 4acThlio yueOHOTO Impoliecca, eCTeCTBEHHBIM
€ro 3aBeplICHHEM, TaK KaK IOATrOTOBKA K HUM B KOHEYHOM MWTOT€ COJIEHCTBYET O0O0OOILEHUI0 U
YKPEIUICHUIO 3HAaHWM, NPUBEACHUI0O UX B CTPOTYI0 CHUCTEMY, a TaKK€ — YCTPaHEHUIO MNpOOENoB,
BO3HUKILUX B Ipolecce yueOHbIX 3aHATUH. [Ipu moAroToBKe K AK3aMEHaM yTOYHSETCS U JOMOJHSAETCS
MHOT'0€ U3 TOTO, YTO Ha JICKIUAX U MPAKTHYECKUX 3aHATUSAX ObUIO TIOHATHO U YCBOEHO B 00mIei (hopme
WM HE TIOHSITHO BOBCE.

B cooTBercTBUU ¢ OATIIBHO-PEUTUHTOBON CHCTEMOM OIICHKHM YUEOHBIX TOCTHKEHHM, 10 dK3aMeHa
JIOTTyCKAaeTCsl CTYACHT, HaOpaBIIMK B TeueHHWe cemecTpa oT 35 g0 60 0auioB M HE HMMEIONTUI
3aJJ0JDKEHHOCTH 10 J1a00opaTopHOMY MpakTHKyMy. Ha sk3aMeHe cTyneHT MoxeT noiayduts oT 20 mo 40
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0a/IoB, KOTOpbIC MPUOABIAIOTCS K yke HaOpanHbiM Oamnam. [lomyuenue 19 u meHee OamioB Ha
9K3aMEHE OI[CHUBAETCS KaK «HEYIOBJICTBOPUTEIILHOY.

KpI/ITepI/II/I OLCHKHU: IIPpU OLCHHUBAHHWU OTBCTA YUYHUTBIBACTCA IIOJIHOTA H3JIOKCHUA MaTCpurala,
CBOOOJTHOE BJIAZICHUE MM, MPABHILHOCTh, PUMEHEHHUE CIICIUAIBHBIX TEPMUHOB, CAMOCTOSITEIHHOCTD,
OTBCTHI HAa JOIMMOJIHUTCIIBHBIC YTOYHAIOIIME BOIIPOCHI IIPLCIIOaBaTCIIA.

[IIkaa omleHKH OTBETa Ha BOIIPOC:

«OTJIMYHO» — OTBET CaMOCTOSTENbHBIN (06€3 HaBOIAIIMX BOIPOCOB INPEMOAABATEINA), JOTHYHBIH,
TIOJTHBIN, C IPUMEHEHUEM CIICIIHAIbHBIX TEPMUHOB;

«Xopoumo» — OTBET HOHHBIfI, HpaBHJ’II:HLIfI, JIOTUYHO BLBICTPOCH, NPUMCHAIOTCA CIICHUAJIBHBIC
TEPMHUHBI, HO BO3MOXXHBI OIIMOKH, KOTOPBIC CTYJICHT MOXET HaWTH M HCIPaBUTh IO TPEOOBAHHIO
MperoaaBaTelisi, OTCYyTCTBYIOT IpyObIe OMOIOTHYECKHE ONTHOKHY;

«YJIOBJICTBOPUTEIILHO» — CTYACHT BIIaJiceT O0a30BbIMU 3HAHUSIMH, HO B OTBETE JOMYIICHBI
OHII/I6KI/I, KOTOPBIC CTYACHT 3aTPYAHACTCA HaWTH " HCIIPAaBUTb, HC 3HACT BCCX CIICHHUAJIBHBIX TCPMHWHOB
10 BOMpocam Ouiiera;

«HCYHAOBJICTBOPUTCIBHO» — CTYACHT JACMOHCTPUPYECT HCIOHMMAHHUE W HE3HAHUC OCHOBHOTO
coJiepKaHusl y4eOHOTO MaTepualia, He 3HACT CICIMaIbHBIX TEPMUHOB.

OneHka «OTIMYHO» BBICTABISAETCS, €CJIM CTYAEHT Habpai Mo uroram sk3ameHa or 85 nmo 100
0aJII0B;

OLICHKA «XOPOLIO» BBICTABIISIETCS, €CIM CTYyAeHT Habpan 70—84 6aiios;

OLIEHKA «yJIOBJIETBOPUTEIHHOY» BBICTABIISIETCSA, €CIIM CTYEHT Habpan 55—-69 6amios;

OIIEHKA «HEYJOBJIETBOPHUTEIHHOY BBICTABIISCTCS, €CIIM CyMMa OaJlJIOB COCTaBISIET 54 U MeHee.

8. Yue6Ho-MeToANYecKOe H HHPOPMALHOHHOE OfecTedeHne TUCIUTLTHHBI

OcHoOBHas JUTeparypa:

1. CuByxus /. B. O6mmii kypc puzuku. B 5 1. - M.: duzmaraut, 2002, 2005, 2006, 2009 r.r. T.1.
Mexanuxka. http://biblioclub.ru/index.php?page=book&id=275610

2. Tepmoannamuka u MonexkynsipHasi pu3Hka.
http://biblioclub.ru/index.php?page=book&id=82995

3. DnexktpruecTBo ¥ MaraeTusM. http://biblioclub.ru/index.php?page=book&id=82998

4. Ontuxka. http://biblioclub.ru/index.php?page=book&id=82981

5. AtomHas u snepHas ¢pusuka. http://biblioclub.ru/index.php?page=book&id=82991

6. Kanamnukos C. I'. DnexktpudectBo. YuebHoe mocobue 6-e u3f., crepeotut. (5-e uza. — 1985
r.) - M.: ®usmaraut , 2008. http://biblioclub.ru/index.php?page=book&id=457783

7. JJannc6epr I'. C. Onrtuka 6-e ussa., crepeort. (5-e uza. - 1976 r.) - M.: @usmatnut , 2010, 2017.
http://biblioclub.ru/index.php?page=book&id=485257
http://biblioclub.ru/index.php?page=book&id=82969

JlononHurenpHas IuTeparypa:

1. ®uzuka : METOAMYECKHE YKa3aHUs Il CTYACHTOB 1-2 KypCOB OHOJIOTO-XMMHUYECKOTO
¢axynbTera / Ban. roc. yH-T ; cocT. A. II. bamunos, E. FO. Kynukosa .— MBanoso : BI'Y, 2003 .— 14
c. -19 sk3.

2. bepesuna E.B., Kymukoa E.FO. JlaGopaTopHblii ImpakTUKyMmM MO Kypcy oOmiei (u3uku.
NBanoso, UBI'Y, 2012. -22 »x3. (http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/berezina 2012.htm)

3. JlemeneB A. H. ®wuszuka. Knmra 1. Mexannka - M.: ®uzmaraur, 2005.
http://biblioclub.ru/index.php?page=book&id=69339

4. lloctaukoB E. b. DnexrpuuectBo. Koncnekr nexmnuii. Yuedbnoe nocodbue - M.: IIpuop-uszaar ,
2007. http://biblioclub.ru/index.php?page=book&id=56353
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5. DnemenTtapublil yueOnuk ¢usuku. B 3 1. Tom 2. DnexTpudecTBo U Maruetusm 14-e m3a. - M.:
®dusmamiur , 2011. http://biblioclub.ru/index.php?page=book&id=82897

6. AnemkeBny B. A. Kypc oOmeii ¢uszuku. Onruka - M.: ®usmariur, 2010.
http://biblioclub.ru/index.php?page=book&id=69335

7. MuxaiinoB M. A. SlnepnHast pusuka u Qu3uka MeMEeHTapHBIX dacTull. YacTh nepBas: Dusnka
aTOMHOTO snpa. YuebHoe nocobue - M.: "[Ipometeit" , 2011.
http://biblioclub.ru/index.php?page=book&id=108075Pecypchi uH(GOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHeT:

Pecypcm I/IH(l)OpMaI_II/IOHHO-TGHGKOMMYHI/IKaLIHOHHOﬁ CCTHU «I/IHTepHCT»Z

Cucrema »5JIEKTPOHHOM MOJAEpPKKM oOpa3oBareiabHOro rmnpouecca «Moil yHUBEpcUTET»
https://uni.ivanovo.ac.ru

[TpodeccnonanbHbie 0a3bl JaHHBIX U HHOOPMAITHOHHO-CIIPABOYHBIE CHCTEMBI:

OBC «YHuBepcuteTckast 6ubanoTeKka ormaiiny Www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Dnekrponnas oubmuoreka MBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onekrponnsiii katagor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obOecrniedeHue: omepanuoHHas cuctema Microsoft Windows, maker o¢uCHBIX
nporpamm Microsoft Office u(unm) LibreOffice, untepuer-Opayzep Microsoft Edge u(wmm) Yandex
Browser.

Y4eOHble ayIUTOPUH:

- JUId TIPOBEJICHUS 3aHATUH JIGKLMOHHOTO THUIA C KOMILJIEKTOM CHELHAIU3UPOBAHHONW yueOHOM
MeOenmu W TEeXHUYECKUMHU CpeICTBaMU OOYyYEHMsl, CIyXallUMU JUIsl TpPEeJOCTaBlIeHUs y4dyeOHOMU
uHpopManuu O0JIBIION ayIUTOPHH;

- JUId TPOBEICHUS 3aHATHH CEMHUHApCKOro THIMA, KOHCYJIbTAllMM, TEKYIIEro KOHTPOIS H
POMEKYTOUHOU aTTECTAllMM ¢ KOMIUIEKTOM CHEelMaIM3UpPOBAHHON yueOHON MeOenn U TeXHUYECKUMHU
cpencTBaMu O0ydeHUS;

JlaGopatopus, ocHalleHHas J1abOpaTOPHBIM 000PYA0BAaHHEM, KOMIIJIEKTOM CIELUAIN3UPOBAHHON
yueOHOI MeOeNr U TEXHUYECKUMU CpeACTBAMU 00YUEeHHUS.

[ToMerienue A caMOCTOATENBHOM pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIEeHUAIN3UPOBAHHON
yaeOHON MeOenu, KOMITBIOTEPHOW TEXHUKOW C BO3MOXKHOCTHIO TOJMKIIOYEHHS K ceTh «MHTepHeT» u
obecnieuenueM nocryna B SUOC.

JlemoHCcTpanMoHHOE 00OpYy/IOBaHUE U Y4EOHO-HAIJISIAHBIE MOCOOMS JUIsl 3aHATUN JIEKIIMOHHOTO
TUNa, o0ecreynBaroIe TeMaTHYECKUE UILTIOCTPALIN:

JIEMOHCTPAIlMOHHOE 000pyAOBaHNE: MO (PU3NUECKUX SBICHUH, JEMOHCTPALMOHHBIE YCTAaHOBKH;

3JIEKTPOHHBIE TOCOOUS: IPE3EHTAIUY;

ay/IMOBH3YyaJIbHBIE MMOCOOMS: BHIEOMAaTepUalbl, JEMOHCTPUPYIOIINE AIICKTPOMArHUTHBIE SBICHHS U
HPOLIECCHI.
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ABTOp padoueil nporpaMMsl M CUHUILIMHBI:
JOLEHT Kadeapbl pyHIaMeHTaIbHON (BU3UKU U HAHOTEXHOJIOI M, KaHAUJAT e1arornyeckux
Hayk MaiiopoBa Hatanbsa CepreeBna

[Tporpamma paccMoTpeHa Ha 3acenanuu kadeapsl GyHIaMEeHTATBHON (GU3UKH U HAHOTEXHOJIOTUI

«31» aBrycra 2023 ., nmpoTtokoi Ne 1

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3acenanus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 J.E. UynHeHko

(moamnuce)

[Tporpamma oOHOBIIEHA

IPOTOKOJI 3aceaHus Kadenpsr No OT « » 20 T
CornacoBaHo:
PykoBonutens OI1 J.E. UynHeHko

(moamnuce)

[Tporpamma oGHOBIIEHA

IIPOTOKOJI 3aceianus Kadenpsl Ne OT « » 20 T
CornacoBaHo:

PykoBonutens OI1 J.E. UynneHko

(moamnuce)




