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1. llesan ocBOEHMSI AN CHMILTIMHBI

Lenbto ocBoeHUS NUCHUILIMHBI «DU3UKa» ABISETCS CO3AaHuE (PyHIAMEHTAIBHOW 0a3bl
€CTeCTBEHHOHAYYHOT'O 3HAHHS CTYJCHTOB. M3y4ueHue QU3UKU B paMKaX YHHBEPCHTETCKOW MPOTPaMMBbI
SBIIIETCS. HEOOXONMMOM COCTaBHOM 4YacThiO BBHICIIErO0 oO0pa3oBaHus Oyaymmx Ouonoros. s
CTYJCHTOB, OOydYaroImuxcs MO HampablieHHIO «buonorus» ¢usmka He sBIsETCS NPOPUIHPYOIIUM
IPEeMETOM, HO JJIsl YCIIEUTHOTO 00pa30oBaTeIbHOTO MPOoIecca HEOOX0IMMO U3yUeHHE OOIINX MOHATHH,
3aKOHOB W TEOpHUH (U3UKU, METOIOB (PU3UUYECKUX H3MEPECHUH, HEOOXOIMMBIX JIsi OMOJIOTUYECKHUX
uccnenoBanuid. JlocTrxkeHnss (U3MKM MMEIOT HETMOCPEICTBEHHOE BIMSHUE HAa PA3BUTHE PA3THUHBIX
obOmacteit Owonormu. B paMkax JaHHOTO Kypca TPEIyCMOTPEHO M3yYeHHE COBPEMEHHBIX
NpPE/ICTaBICHUA O (U3NYECKUX SBIICHHUSAX, CBS3M OCHOBHBIX 33aKOHOB (HM3MKH C TPUPOTHBIMH
SBIICHUSIMU: C OHMOJIOTMYECKHMMH M DKOJIOTHYECKMMH IpolleccaMu B Tpupoje. B pamkax Kypca
«Du3nKa» TMPOUCXOAUT OCYIIECTBICHUE MPAKTHYECKOW MOATOTOBKH OOYYaIOUIMXCS TOCPEICTBOM
BBITIOJIHEHHSI ONPEICIICHHBIX BHJIOB pPa0OT, TaKMX KaK IIPOBEICHHE OSKCIIEPUMEHTa B pPaMKax
7a00paTOPHOTO MPAKTHKYMa, CBS3aHHBIX C Oyaymied mnpoecCHOHANbHON —JIEATENIbHOCTBIO U
HaIpaBJICHHBIX Ha (OPMHUPOBAHUE, 3aKPEIUICHUE, Pa3BUTHE PAKTUYECKUX HABBIKOB U KOMIICTEHIIHIA I10
npoduiTro 00pa3oBaTENLHOM TPOTrPAMMED.

2. Mecto nucumminnsel B cTpykrype OII
HucuuiuinHa «@u3MKa» BXOAUT B 00s3aTEIbHYIO YacTh LMKJIA JUCLUIUIMH B COOTBETCTBHUHU C

HarpaBiaeHueM noarotoku: 06.03.01 buosaorus. Jluciumiria uzy4daercst Ha 2 Kypce B 3 ceMecTpe.

BXOIHBIMM 3HaHUSAMU CTYJCHTA SIBJISIFOTCSI 3HAHUS, YMEHUS M HABBIKU, IIOJyYEHHBIE B paMKax
MIKOJBHOTO Kypca «Pusukay. OcBoeHue AUCHUIUTUHBI «DuU3nKa» SBISETCS HEOOXOJUMBIM IS
ocBoeHHMs Kypca «buonornueckas ¢puznkay.

Jlj1s ocBOCHMS JAHHOM AMCUMUIUIMHBI 00YUYarOIIUIACS TOJKEH:

3HaTh: TEOPETUYECKUH MaTepHal IIKOJbHBIX HPEIMETOB (HU3MKAa U MaTeMaTHKa, OCHOBHBIE
3aKOHBI MEXaHUKHU M MOJIEKYJISIpHOM (pr3uku, criocoOs! auddepeHunpoBaHus U HUHTETPUPOBAHHUSL.

YMeTh: COCTaBIATh KOHCIIEKTBI HM3y4aeMOM JIMTEpaTypbl M HCTOYHUKOB; I'DAMOTHO M YETKO
u3jaraTb COOCTBEHHBIE MBICIIH; BECTU JHAJIOT; HCIIOJIB30BaTh METOABI OIEHKH MOTPEIIHOCTH TPH
IPOBEAECHUH (PU3UUECKOTO HIKCIIEPUMEHTA.

VmeTb: HaBBIKM HCIIOJIB30BaHHS OCHOB  (DOPMAIbHO-JOTMUYECKOTO  MBIIUICHUS;  HAaBBIKU
CTPYKTYPHUPOBAHHS MBICIIA U apTyMEHTaLUH.

3. [lnannpyembie pe3yJbTaThl 00y4eHHs 10 IUCHUNINHE

3.1. Komnerenunu, GopMUPOBAHNIO KOTOPBIX CIOCOOCTBYET AN CHUILIIHHA

[Ipu ocBOeHMM TUCIUTIIMHBI (DOPMUPYIOTCS CIICAYIONTHNE KOMIETEHIIMN B cooTBeTcTBHH ¢ PI'OC
BO no nanHomy HanpaBlIeHUIO OJITOTOBKHU:

obmenpodeccuonanbubie (OI1K):

OIIK-6: Cnoco0OeH wuCHIoNb30BaTh B MPO(ECCHOHAIBHOW JEATEIbHOCTH OCHOBHBIE 3aKOHBI
¢bu3MKM, XUMUHU, HayK O 3emsie M OWOJIOTMH, MPUMEHSTh METOAbl MaTeMaTHYECKOro aHajau3a u
MOJICTIUPOBAHUS, TEOPETHUUYECKUX ¢ OKCICPUMEHTAIBHBIX HWCCIIECIOBaHUM, MPUOOpPETaTh HOBBIC
MaTeMaTHYeCKUe W eCTECTBEHHOHAy4YHbIe 3HAHMsI, HCIIOJIb3YsS COBPEMEHHbIE OO0pa3oBaTeibHbIE U
WH(GOPMAIIMOHHBIE TEXHOJIOTUN

3.2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS MO JAUCHHUILUIMHE, COOTHECEHHBIX €
HHIHKATOPAMU JA0CTHKeHUsT (POPMHUPYEMbIX KOMIETEeHIHit

B pe3ynbraTe 0CBOCHUS AUCHUIUTHHBI 00YYaIONTUIICS TOJDKEH:

3HaTh: PyHIAMEHTAIbHBIC (PU3NICCKUE TIOHATHS, 3aKOHBI M UX IPUMEHUMOCTH; TPUEMBI PEIICHUS
3a/a4 Bcex pazaenos obmei ¢pusuku (OI1K-6).

YMeTs:
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MPUMEHSTh (PU3MYECKUE 3aKOHBI 711 OOBSICHEHUS MPUPOIHBIX SBJICHUH, pelllaTh KAUYeCTBEHHbIE U
KOJIMYECTBEHHBIC (PU3MYCCKUE 3aJla4M;, TMPOBOJUTH M3MEPECHUS (PU3NUYCCKUX BEIHUYUH, OOBSCHEHUE U
00paboTKy pe3yJbTaTOB »SKCIEPUMEHTa; CaMOCTOATEIbHO paboTaTh C Y4eOHONH U CHpPaBOYHOMH
JTUTEPATypOi; HCIOJNB30BaTh  (PU3WYECKWE 3aKOHBl TPH aHaIW3e M PEHICHHH Mpo0sieM
npodeccuonanbHoi aestenbHocTH (OITK-6).

HmeTs npakTuyecKuii onbIT/MIMETh HABBIKH:

norcka U oOMeHa WH(pOpManuel Mo BOMpocaM Kypca; pelIeHHs THUIMOBBIX (PU3MYECKHX 3a/ad;
npoBeeHUsT (U3MYECKUX HW3MEpPEHUH; KOPPEKTHON OICHKU IMOTPEIIHOCTH TIPU TPOBEIACHUU
¢dusuaeckoro 3kcrepumenta (OI1K-6).

4. O0beM U coepKaHue TUCHUTITHHBI
O0BeM AUCIUIUTMHBI COCTABIIAET S 3a4eTHBIX eauHuIl (180 akameMrIecKux 4acoB).

4.1. Coagep:xanne AUCHMIUIMHBI 1O Ppa3aejnaM (TeMaM), COOTHeECeHHOEe ¢ BHIAMH M
TPYA0EMKOCTBIO 3aHATHH JIEKIIHOHHO-CEMHUHAPCKOI0 THUIA

OO0BbeM MHOW KOHTAaKTHOW pabOTBhI M CAMOCTOSTEIBLHON PabOThI 00YyYaromerocs 1o JUCIHUILINHE
yKa3aH B y4eOHOM IJIaHe 00pa30BaTeIbHON IPOTPAMMBIL.

Ne Buner 3amaTuii, ux @DOpMBI TEKYILETO
/I Paznensr (TemMbr) = 00BeM (B ak.yacax, o KOHTPOJISl yCIIEBAEMOCTH (10
JIACIUILIAHBI 3 o4HOU (opme 00yUeHNsT) O4YHOM (opme 00yUeHUsT)
§ 3aHATHA 3aHATHA @ .
JeKIHOH- ceMuHap- OpPMBI IPOMEKYTOUHOM
HOT'0O THIIA CKOT'0 THUIIa aTTeCTalnu
1. BBoaHEbIN. Bsenenue B 3 2 BxonaHas nuarHocTuka: TECT C
MPOOJIEMATHUKY JIACUUTUIUHBL, MOCIEYIOMNM 00CyKACHUEM
MIPEACTABICHUE paboueit pPe3yIbTaTOB.
MPOTPaMMBI, OCMBICIIEHNE Crmcox BOTIPOCOB,
TpeOOBaHMIA K OpraHu3alun MHTEPECYIOIUX CTYyJAEHTa IO
mporecca o0yueHus, COICpKAHUIO JUCHUIUTHHBI
CaMOCTOSATENFHON paboTel U GopMm (cmaercs B MHCHEMEHHOM BHJIE)
aTTecTalluu.
Kunemaruxka.
2. | Junamuxka. 3 2 4 mabop. | OMOpPHBIA KOHCIIEKT
3aHATHE JIabopaTopHEIH JKypHAI
3. | Mexanndeckue KojieOaHHsi W BOJHBI 3 2 4 nabop. | OmopHBIIT KOHCTIEKT
B MIPOCTHIX CUCTEMAX. 3anatue | JlabopaTopHBIN )KypHAT
4. | OcHOBBl  cHEUUAIBHOW  TEOpUHU 3 2 4 nabop. | OMOpPHBII KOHCIIEKT
OTHOCHUTEIBHOCTH. 3aHSITHE JlaGopaTopHBIi XXypHAT
5. | OcHoBHI MOJIEKYJIIPHO- 3 2 4 nabop. | OmopHBIIl KOHCTIEKT
KMHETHYECKOH TEOpUH. 3aHaTtue | JlabopaTopHBIN )KypHAT
6. | TepmoguHaMuKa. 3 2 4 mabop. | OMOpPHBIA KOHCTIEKT
3aHSITHE JlabopaTopHEIH JKypHAI
7. PeasibHbie ra3bl, )XKUIKOCTH, TBEPABIE 3 2 4 nabop. OnopHbBIH KOHCIIEKT
Tena U (ha3oBbIC IEPEXOMBI. 3aHaTtue | JlaBopaTopHBIN KypHAT
8. | DmekTpocTaruka. 3 2 4 nmabop. | OMOpPHBIA KOHCIIEKT
3aHSITHE JlabopaTopHEIH JKypHAI
9. | IlocTOSIHHBIH TOK. 3 2 4 nabop. | OmopHBII KOHCTIEKT
3aHITHE JIabopaTopHEIi JKypHAI
10. | MarnuTHOE none. 3 2 4 mabop. | OMOpPHBII KOHCTIEKT
3aHSITHE JlabopaTopHEIH JKypHAI
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11. | DnexTpoMarHuTHOE oJie. 3 2 4 nabop. | OmopHbIl KOHCTIEKT
DJIEKTPOMAarHWTHBIE KOJCOaHWS | 3agaTHEe | JlabopaTopHBIH XypHAI
BOJIHBL.

12. | 'eomeTpHrueckas ONTHKA. 3 2 4 nabop. | OmopHBII KOHCTIEKT
doToMeTpusl. 3aHSITHE JlabopaTopHEIH JKypHAI

13. | BomHoBas onTuka. 3 2 4 mabop. | ONOPHBIN KOHCIIEKT

3aHsiTre | JIabopaTopHBIi KypHAT

14. | DneMeHTHl KBAaHTOBOW (U3UKH H 3 2 4 nabop. | OmopHBII KOHCTIEKT
BOJIOPOAOIOI00HBIE ATOMBL. 3anatue | JlaBopaTopHBIN xKypHAT

15. | MHOTORIeKTPOHHEIE ATOMBI u 3 2 4 mabop. | ONOPHBIN KOHCIIEKT
ONTUYECKHUE CIIEKTPHL. 3aHSITHE JlabopaTopHbId KypHAT

16. | CBoiictBa  aTOMHBIX  siAep U 3 2 4 nabop. | OmopHBI KOHCTIEKT
PaauoaKTUBHOCTb. B3aumoneicTBue 3aHATHE JlaGopaTopHBIit JxypHAI

AACPHOro U3JIYUYCHHU C BEHICCTBOM U
€TI0 ACTCKTUPOBAHMC.

17. | SAnepHsble peaKkuuu. [enenue 3 2 4 nabop. | OmopHBII KOHCTIEKT
ATOMHBIX SIAEP. 3aHSTHE JIabopaTopHEIH JKypHAI
18. | Cunres ATOMHBIX sanep. 3 2 OnopHBIN KOHCTIEKT
OneMeHTapHble 4YacTHLBI M HX JlaGopatopHblii )KypHai
B3aUMOJICUCTBUS 3aKIIOUUTEIIbHBIM.
[lonBenenue u aHanu3
MIPOMEKYTOUHBIX pe3yIbTaTOB
OCBOCHHUSI IUCLUILIUHBL.
HToro 3a cemectp: 36 64
Wroro mo mucruminHe: 36 64 DK3aMeH

4.2. PazBepHyTO€ ONUCAHUE COAEPKAHUSA TUCHUIIMHBI N0 pa3aesaM (TeMam)

1. Kunemaruka

MarepuanbHass Touka. llepemelienne, CKOpPOCTh U YCKOPEHHME — BEKTOPHOE OIMCaHHUE.
[IpsmonuHeitHOe W KpUBOJIMHEHHOe NIBHWXKeHHe. |'paduyeckoe mpencraBieHue ABMKeHUs. [IBikeHue
TOYKH IO OKPYKHOCTH. YTJIOBasi CKOPOCTh U YTIIOBOE YCKOPEHUE.

2. lunamuka

B3anmopeiictBue marepuanbHbix Ten. Cuina Kak Mepa B3auMoAeicTBUsA. 3akoHbl HproToHA.
Macca. Umnynbc. 3akoH coxpanenus umnyiibca. Pabora. Kunetndeckas U moTeHIuanbHas SHEPTHUU.
3aKOH COXpAaHEHMs IOJHOW MeXaHW4ecKOou sHepruu. MomeHT cuibl. MOMEHT uMmiynbca. 3aKkoH
COXpaHEHHUsS MOMEHTa HMIyJibca. OCHOBHOW 3aKOH JIMHAMUKH BpalllaTeIbHOTO JBIKEHUs. TpeHue.
Cuiibl TpeHUS

3.Mexanunueckue KoiaeOaHus U BOJIHBI B IPOCTHIX CUCTEMAaX

Matematnueckuil U Gpunveckuii MasTHUKU. Mexanndeckue KoneOaHusi U BOJIHBI. BBIHYKIeHHbBIE
MeXaHH4YecKue konebanus. Pesonanc.

4.0OcHOBBI crienaibHON Teopun oTHOocHuTeNbHOCTH (CTO)

[Mpuamun otaocutenbHocTH [amunes. I[loctynatel OiHmTeiiHa. IlpeoOpazoBanus Jlopena.
PenstuBHCTCKOE U3MEHEHHE JUIMH U OTPE3KOB BPEMEHU. PEISITUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEH.
PenaruBucTckue 3aKOHbI COXpPAaHEHUS UMITYJIbCA U SHEPTUH. B3auMOCBsI3b MacChl U YHEPTHUU.

5 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH

CraTucTuecKUid M TEepMOJUHAMMYECKUNH MeTOoAbl. MneanbHblil rasz. 3akoHbl MACAIBHOIO rasa.
MonekynsapHo-KMHETHYECKas Teopus raza. Pacnpenenenue Makcsesia.

6.TepmoarHamMuka

[leppoe Havasio TepMoauHamuku. TermnoemkocTb. Kiaccuueckas Teopus TEIIOEMKOCTH.
[Tponecchr B razax. Temnosbie aBuratenu. Koadduuuent noneznoro aevicteus. Ypasuenue Ilyaccona.
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Bropoe nHauano TtepMmoauHaMuku. BTopoe Hadamo TEpPMOAMHAMHMKH MPUMEHUTENBHO K JKHUBBIM
cuctemam. Teopemsl Kapno n Knaysuyca. OHTponus. DHTpoOnus U TEPMOJUHAMHYECKAsI BEPOSITHOCTD.
7.PeanbHble Ta3bl, )KUIKOCTH, TBEPAbIE Tella U (Pa30BbIe MEPEXOIbI

Peanbubie rasel. YpaBHenue Bawn-Jlep-Baanbca. Kpurtmueckoe cocrosaue. ModekyisipHas
CTpYyKTypa XuakocTdu. bmmkHuil mopsanok. IloBepxHocTHoe HaTskeHue. KanuuisipHble sIBICHUS.
Kpucranmmmaeckoe u amopdroe cocrostaus. Jlanpauii mopsaok. @a3oBbie epexobl. IJICKTPUUECTBO U
MarHeTu3m

8. DnekTpocTaTuka

DJexTpuyecKkue 3apaapl M UX CBOWCTBAa. 3aKkoH coxpaHeHus 3apsnaa. KyrnoHoBckoe
B3auMOJeiicTBUE. DnekTpuueckoe rnose. HanpsxeHHOCTh, noTeHuuan noss. CBsi3p HANPSKEHHOCTH C
MOTEHLMAIOM.  OKBHUIOTEHIUAIbHbIE  TMOBEPXHOCTH.  [IpOBOAHMKM M JOUDJIEKTPUKU B
AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBHUE PAaBHOBECHS 3aps0B. DIEKTpoeMKOCTh. KoHneHcaTophl. DHeprus
AIIEKTPUYECKOTO TOJIA.

9. [locTosTHHBIN TOK

Onekrpudeckuii Tok. Ctoponnue cuibl. IJC. 3akon Oma mis ydactka nenu. 3akoH Owma mjist
nonHoM nenu. Conporusnenue. [IpaBuno Kupxrodda. 3akon Jxoymns-Jlenna.

10. MarauTHoe noe.

Cuna Ammnepa. Cuna Jlopenua. 3akoH buo-Casapa-Jlamnaca. 4.9neKTpoMarauTHas HMHIYKIHS
SBieHME  DIEKTPOMAarHUTHOM  WHAYKUMHM. 3aKOH  JJEKTPOMArHUTHOM  uHAayknuu  Dapajes.
Camounaykuusa. MTHAYKTUBHOCTh. DHEPrUsi MAarHUTHOTO I10JIA.

11. DneKTpoMarHuTHOE MOJIE€ B BEIIECTBE

Knaccuueckast aeKTpoHHast TEOpUs MPOBOJUMOCTH METAJUIOB. DJIEKTPUUYECKUI TOK B Pa3IMUHBIX
cpenax. Marnetuku. MexaHu3Mbpl HamMarHu4yuBaHUs. MarHuTHas MPOHUIIAEMOCTb W MAarHUTHas
BocnpuuMumMBOCTh. [lpupoma sama- u mapamarHerusma. @deppomMarHeTusM. OIJIEKTPOMAarHUTHBIE
kKoneOanuss u BoaHbl KoneOatenbHbld KOHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIE KOJIEOaHUSI.
Beinyxnennsle konebanus. Ilepemennbiii Tok. 3akoH Owma s HEpeMEHHOTO Toka. Pe3oHaHc.
ABTtokonebanus. YpaBHeHue MakcBemta. [ToTOK sHEprum 3leKTpOMAarHUTHOTO Tojist. Bektop YmMoBa-
IToninTHHra. /{aBieHne 2IEKTPOMArHUTHON BOJIHBI.

12. 'eomeTpuyeckas ONTHKA.

Beenenne Illkana 37€KTpOMarHMTHBIX BOJIH. OJEKTpPOMAarHuTHas mpupoja cBera. OCHOBHbIE
dboTtomeTpUyeCKre BEIWYMHBI U METONbI UX H3MepeHuil. ['eomeTpuyeckas ONTHMKAa Kak MpeneiabHbIN
ciay4ai BosIHOBOM ontuku. [IpuHnun I'roiirenca. Ilpunnun @epma. [IpsmonuneiiHoe pacupocTpaHeHUs
CBETa B OJIHOPOAHOMN cpene. 3aKOHbI OTpaxkeHus U npenomieHus. [lomHoe oTpakeHue. Xop Jydyed B
npusme. Cobuparomue U paccenBaromue JuH3bl. Cucrema nuH3. Mukpockomn. Cdepuueckue 3epkaia.
®dopmyna chepuueckoro 3epkana. [lmockoe 3epkano. ['ma3 kak onruueckas cucrema. [lorpemHoctu
ONTUYECKUX CHCTEM.

13. BonHoBas onTuka

Wutepdepennus ceeta IpuHimn cyneprno3nunmu 3JeKTPOMAarHUTHRIX BOJIH. [IpocTpancTBeHHas u
BpEMEHHasi KOrepeHTHocTh. WHTepdepeHuuss u MeToasl ee ocyuiectBieHus. [lpumenenue
unrepdpepenu. Mureppepomerpol. Hudpakuus csera. [Ipunuun [rolirenca-®dpenens. Meroa 30H
Openens. JAudpakmus Dpenens u Dpaynrodepa. Hudpakumss DpeHens Ha KPYrJIoM OTBEPCTHH.
Hudpakuus Opaynrodpepa Ha menu. Juppakinuonnas pemerka. Judpakuns peHTIeHOBCKHX JIydeH.
[Tonsipuzanusa ceera. EcTrecTBEHHBIN U OJISIPU30BaHHBIN cBET. Buabl nonsipusanuu. [lonspusanus ceera
IpyU OTPaXEHUHM M mpelaomieHuu. 3akoH bprocrepa. Ilomspuzanuonusie npubopsl. 3akoH Maioca.
JBoiitHoe syuenpenomieHue. Bpaiienne mmiockocty mnonspusanuu. Jucnepcusi cBera. Metoabl
omnpezaeneHuss ckopoctu cBera. das3oBasg W TpynmnoBas CKOPOCTH. AHOMalbHas M HOPMalbHas
nmucnepcus. [lornomenne csera 6uocucremamu. 3akoH byrepa. 1

14 KBaHTOBBIE CBOICTBA CBETA
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PaBHOBecHoe TemsoBoe wusnmyueHue. M3mywartenbHas W morjomiaTeNnbHas CIOCOOHOCTH Tell.
@®opmyna [lnanka. 3akon Credana-bonpimana, Buna. Dddexr Komnrona. dotorddext. 3akoHbI
dbotorpdekra. Dopmyna DiiHmTeliHa. PU3KMKa aTOMa

15. DnemMeHThI KBAHTOBOW (PU3UKH

OcHoBHas mnpodeccuoHanbHas obOpa3oBatenbHas nporpamma 06.03.01 buonorus (buonorus)
Mogens aroma Tomcona. Moxens aroma Pesepdopna. ['mmoresa ne Bpoitns. BoxnoBas ¢yHKuus.
VpaBuenune Ilpeaunrepa mnsg crauuoHapHbIX cocTOosiHUM. [locTymarbl KBAaHTOBOM MEXAHHKHU.
CootHomieHus HEONPEIEICHHOCTEN I'eiizen6epra. I'apmoHnyeckuii OCLIWJLIIATOP. 15.
Bogopononono6usie aromsl YpaBuenue Lllpeaunrepa s BogopoaonoaooHoro aroma. Pacnpenenenue
IUIOTHOCTH BeposTHOCTH. KBanTOBaHme »Hepruu. KBanToBaHme MoMeHTa wumityiibca. OpOurtanbHOE
KBAaHTOBOE€  YHUCJIO. MarHuTHOe KBAaHTOBOE YHCIO. BpIpokaeHne  ypoBHEM  SHEpruuM B
BOJIOpOI0TI0100HOM aTtome. I maBHOe kBaHTOBOE uncio. [IpaBuna otbopa.

16.MHOTr031€KTPOHHBIE ATOMBI

[Mpuamun Ilaymu. CuMMeTpuvHas UM aHTUCUMMETpPUYHAs BONHOBBIE (yHKIuU. DEepMHOHBI U
0030HBI. DJIEKTPOHHBIE 000JIOUYKH aTOMOB U UX 3anojHeHue. [lepuoauueckuii 3akon Menjeneena.

17.0nTHueckne CueKTpsbl

YPOBHU PHEPTUU U CHEKTPHI ATOMOB HIEJIOUYHBIX 3J1IeMeHTOB. KBaHTOBBIN aAedexT. PenTrenoBckoe
uznydeHue. TOpMO3HOE U XapaKTEpUCTUUYECKOE PEHTICHOBCKOE H3iyueHue. 3akoH Mosnu. Crnektp
JIBYyXaTOMHOU MOJieKyJIbl. @u3nka atomMHoro sigpa CBolcTBa aTOMHBIX siaep. Pasmeps! snep. HykinoHsl.
3apsn sapa. MaccoBoe unciio u macca spa. M30Tomsl, H30TOHBL, 1300apbl. CIIMH U MAarHUTHBIH MOMEHT
sapa. HykJIoH-HYKJIOHHOE B3aWMOJICMCTBHUE U CBOWMCTBA AJIEPHBIX cuil. Moaenu anep XapakTepucTuka
sanepubix cwi. [mmote3a X. HOkaBel. Me3onbl. Ob6nacTh cTabWIbHOCTH sfep. Marmdeckue ducia.
Oneprusi cBs3u sapa. KanenpHast moxens sgpa. OOonouedHass Mojaenb sapa. PaaroakTUBHOCTH
EctecTBeHHass M MCKYCCTBEHHas paJnOaKTUBHOCTb. CTaTUCTHMUECKMH XapakTep pacnajaa. 3aKoH
paanoakTuBHOro pacmnaaa. CpenHee Bpems KM3HM M NEPUOJ IOJIypaclajga paJdOaKTUBHBIX SEP.
AxtuBHOCTh. Anbda-pacnan spep. Crektpsl anbda-yactun. bera-pacmaa. Buapl Oera-pacnana.
I'unotesa [laynu o cyniecTBOBaHUM HEUTPUHO. ['aMMa-u3iIydeHue saep.

18. BzaumoneiicTBue SIEPHOTO HM3JIYUYEHHUS C BEHIECTBOM M €ro JAeTeKkTupoBaHue PaccesiHue
yactull. D¢ deKkTuBHOE ceueHne paccesHus. [lo3umeTpus M 3amuTa OT MOHU3UPYIOLIUX H3TYUYEHHI.
Metoapl peructpanuu 4dactul. MonmsamuonHas kamepa. Cuerunk ['elirepa. CUMHTHIUIALMOHHBIN
nerektop. Uckposas kamepa. Kamepa Bunbcona. Ily3eippkoBasi kamepa. SAaepHsie peakiuu fnepHbie
peakuu, ux knaccuukanus. Ceuenus peakumil. Kananbl sigepHbIX peakuuid. 3aKOHBI COXpAaHEHHS B
AIEPHBIX pEAKLMAX. DHEPTHsl peakUuuu. DHAOTEPMUYECKHE MU 3K30TEPMHUYECKHE SIICPHBIE DPEAKLUU.
Mopenb coctaBHOrO sipa. Jenenue atoMubIxX siaep. OTKPBITUE AENEHUS aTOMHBIX siep. DJIeMeHTapHas
teopusa JneneHus. CrnoHTaHHOE neneHue. JleleHue W30TONOB ypaHa IMOJ ACHCTBUEM HEUTPOHOB.
Bropuunsie HeiTponsl. Koadoumnuent pasmuoxenus. Llennas peaxnus aeneHus. TpaHcypaHOBBIE
AJIIEMEHTHI. SlIepHbIE PEaKTOPHI.

19. CunTe3 aTOMHBIX SIED.

Tepmosinepubie peaknuu. [IpobaemMa ynpaBiseMoro TEpMOSIIEPHOTO CHHTE3a. SIepHbIe peakiuu
B 3Be3/1ax. [IpOTOHHO-IIPOTOHHBIM UK. YTIEPOAHO-a30THBIA LUKI. DJIEMEHTapHbIE YacTHULIBI U MX
B3aUMOJICUCTBUSL. CuipHEIE B3aUMOJICUCTBHSL. Cia0xle B3aUMOJICHUCTBUSL. O0bpeanHeHne
B3aumojeiictBuil. Knaccudukamuss dleMEHTapHBIX 4YacTUIl. AHTHUYACTUIBL. Peaknuum Mexmy
AJIEMEHTApHBIMM 4acTullaMu. JlenToHHbll 3apsa. bapuonubeii 3apsan. CrpaHHOCTb. YE€THOCTD.
N3oronnueckuii cniud. KBapkoBast Moienb apoHOB. Y CKOPUTENH 3jieMeHTapHbIX yactull. Kocmuueckue
JTy4Hu.

5. O6pa3oBare/ibHbIE TEXHOJIOTHHU

TexHomorust mpoOIEMHOT0 OOYyYEHUSI, TEXHOJIOTHS OOYy4YeHUS B COTPYAHHYECTBE, TEXHOJIOTHS
y4eOHOrOo Juajora, TECTOBBIM KOHTPOIh KauecTBa OOpa3oBaHUS, TEXHOJOTUS HCIOJIb30BAHUS
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MYyJIbTUMEAUMHBIX CPEJCTB B 00pa30BaTEIbHOM MpOIECcCe, TEXHOJIOTHH CMEIIaHHOTO OOyYeHHs,
TEXHOJIOTHH BU3yaln3alun (PU3HIECKUX MPOIIECCOB, BUPTYAIBHBIE TA0OPATOPHH.

6. YueOHO-MeTOANYeCKOe o0ecnieyeHne CAMOCTOSITEILHOI padoThl 00y4arommuxcst
CamocrosiTenbHast padoTa CTYIECHTOB 3aK/IIOYAaeTCsl B MOATOTOBKE K JIAOOpAaTOPHBIM paboTam;
aHaJM3e JIEKIIHOHHOTO MaTepHaia; paboTe ¢ JONMOIHUTENBHOM IUTEpaTypoil.

7. XapakTepUCTHKA OLICHOYHBIX CPeICTB /UIA TeKyllero KOHTPOJIsI YCIeBaeMOCTH H

NMPOMEKYTOYHOH aTTecTANMU 00y4aroIIMXCsl 0 JUCHUNIHHE

BxonHON KOHTpONb NpeqHa3HAUYEeH JUIsl BBIABICHHUS CTENEHU IOATOTOBJIEHHOCTH CTYJIEHTOB K
W3YYECHUIO JUCLUUIUIMHBI U MPOBOIUTCS MO OCTATOYHBIM 3HAHUSAM, paHee M3yYeHHBIX auciumiuH. C
3TOH IeNBI0 COCTaBJSIETCS IEPEYeHb BOIMPOCOB, OXBATHIBAIOUIME HaWOOJIEe BaXXHBIE TEMBbI
MPEIIIECTBYIOIUX IUCHUIUIMH. Takoi KOHTPOJIb MPOBOJUTCS Mepe]] HauyajaoM U3Y4YEHHS AUCLUILIMHBI
WIM Ha BBOAHOMU Jiekuuu. [lomydyeHHble pe3ysbTaThl 1alOT BO3MOYKHOCTH MPEINOJABATEN0 ONPEAEIUTh
HaubOonee cna0biXx W HauOolee TMOATOTOBIEHHBIX CTYACHTOB, 4TO oOOJerdaer mpoOiaeMbl
UHAMBUAyanu3auuu odydenusi. Kpome TOro, cocraBuTh BONPOCH! JUISI CAMOCTOSTEIBHOTO W3yYEHUS
c1ab0 TOJATrOTOBIIEHHBIMH CTYACHTaMU C LIEJIbI0 BbIPABHUBAHHUS 3HAHUW W YCHEIIHOTO OCBOEHUS
IIPOrpaMMbl M3y4aeMOM IUCUUIUIMHBI. Pe3ylbTaThl BXOJHOIO KOHTPOJISI HE BIIMSAIOT Ha IOJIy4EHHE
3ayeTa M SK3aMeHa CTY/IEHTOM.

Texymuii KOHTpOJIb OCYIIECTBISETCS MPENOJAaBaTe]IeM II0 CTENEHHM TI'OTOBHOCTH CTYJEHTa K
n1abopaTOpHBIM paboTam.

[lo pesynbTaraM BBINOJHEHHS W 3aIIUT JAOOPATOPHBIX PAOOT OCYIIECTBIISIETCS BBICTABICHHS
peuTHHTA.

WTOTrOBBI KOHTPOJIb OCYIIECTBISETCS B (hOpME YCTHOTO 3K3aMEHa 110 Mporpamme Kypca. buners
coJlep’KaT JIBa TEOPETHUECKHX BOINPOCAa W pacyeTHylo 3adady. [Ipu oleHke 3HaHHMI CTyJIeHTa Ha
9K3aMEHE YUYUTHIBACTCS:

1) moHuMaHUE U CTENEeHb YCBOEHUS TEOPUH BOIPOCa,

2) METOJOJOTHYECKas MOAr0TOBKaA,

3) creneHb yCBOCHHS (U3UYECKOTO MaTepHaia Kypca,

4) 3HaKOMCTBO C OCHOBHOM JINTEPATYpPOH,

5) yMeHue NPUJIOKUTH TEOPHIO K MPAKTUKE, PellaTh 3aJaul, OCYUIECTBIIATh PacueThl, COCTABIATD
CXEMBI U T.IL.,

6) 3HAKOMCTBO C UCTOPHEH HAYKH,

7) noruka, CTpyKTypa U CTWJIb OTBETA, YMEHHE 3allMIIATh BHIABUTAEMbIE€ HAyYHO-TEOPETUUECKHUE
MOJIO’KEHUSI.

Taxum 00pa3om, 3K3aMEHBI ABISIOTCS OPraHUYECKOH 4acThI0 y4eOHOro Mpolecca, eCTeCTBEHHBIM
€ro 3aBepIICHHEM, TaK KaK IOATOTOBKAa K HUM B KOHEYHOM WTOTe COJEHCTBYET O00OOILEHUI0 U
YKPEIUICHUIO 3HAHWM, NPUBEICHUI0O UX B CTPOTyI0 CHUCTEMY, a TaKXXe — YCTPaHEHUIO HpoOeyoB,
BO3HUKILUX B Ipoliecce Y4eOHbIX 3aHATUN. [Ipyu moaroroBke k sK3aMeHaM yTOYHSETCSI U JAOIOJIHAETCS
MHOT'0€ U3 TOTO, YTO Ha JICKIHAX U MPAKTHYECKUX 3aHATUSAX OBLIO MOHATHO U YCBOEHO B 00mIei (opme
WM HE TIOHSTHO BOBCE.

B cootBercTBUM C OaTUIBHO-PEUTUHTOBOM CHCTEMOMN OIICHKH y4eOHBIX TOCTM)KEHUH, 10 dK3aMeHa
JIOTTYCKAeTCsl CTYJCHT, HaOpaBIIMii B TedeHue cemectpa oT 35 nmo 60 OamnoB M HE HUMEIOIIUN
3aJI0JDKEHHOCTH 10 J1a00opaTopHOMY MpakTHKyMy. Ha sk3aMeHe cTyJeHT MoxkeT nonyduts oT 20 1o 40
OaJIJIOB, KOTOpbIE TPHUOABISIIOTCA K yke HaOpanHbiM Oamtam. [lomydenne 19 m Menee OamioB Ha
9K3aMEHE OLICHUBAETCS KAK «HEYI0BIETBOPUTEIBHOY.

Kputepun oueHKH: NpU OLEHUBAHUU OTBETAa YUYHUTHIBAETCS TMOJHOTA H3JI0XKEHHUS MaTepHana,
CcBOOOJIHOE BJIAZICHWE MM, NMPaBHIBHOCTh, IPUMEHEHHE CIELUUAIBHBIX TEPMUHOB, CAMOCTOSTEIBHOCTD,
OTBETHI Ha JIOTIOJTHUTEIbHbIE YTOUHSIOIINE BOIPOCHI ITpernogaBaTes.
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[IIkana orieHKH OTBETa Ha BOIIPOC:

«OTJINYHO» — OTBET CaMOCTOSITENIbHBIN (0€3 HaBOJALIMX BOIPOCOB IpENojaBaTelisl), JOTUUYHBIH,
HIOJIHBIN, C IPUMEHEHHEM CIIEIIHANTbHBIX TEPMHHOB;

«XOopouio» — OTBET HOHHBIﬁ, HpaBHJ’IBHBIﬁ, JIOTUYHO BBICTPOCH, NPHUMCHAIOTCA CIICHIUAJIBHBIC
TEPMHHBI, HO BO3MOKHBI OIIMOKH, KOTOpBIE CTYJEHT MOXKET HAaWTH M WCHPaBUTh MO TPeOOBAaHUIO
MperoaaBaTelis, OTCYyTCTBYIOT IpyObie OMOJIOTHYECKHE ONTUOKY;

«yIIOBJICTBOPUTEIBHO» — CTYJCHT BIajieeT 0a30BBIMH 3HAHMSAMH, HO B OTBETE JOMYIICHBI
OH_II/I6KI/I, KOTOPBIC CTYACHT 3aTPYyAHACTCA HaWTH " HCIIPABUTb, HC 3HACT BCCX CIICHUAIBHBIX TCPMHUHOB
10 BOIIpocaM OmIeTa;

«HCYHAOBJICTBOPUTCIBHO» — CTYACHT IACMOHCTPUPYCT HCIOHHMMAHUC KW HCE3HAHHUC OCHOBHOI'O
cofiepkaHus y4eOHOTO MaTepHaia, He 3HAeT CIICIHaIbHBIX TS PMUHOB.

OneHka «OTIMYHO» BBICTABISETCS, €CJIM CTYAEHT Habpaid Mo uToram sk3ameHa oT 85 nmo 100
0aoB;

OLIEHKA «XOPOIIO» BBICTABIISIETCS, €CIM CTYIeHT Habpan 70—84 6annos;

OLICHKA «YJOBJICTBOPUTEIHHO» BBICTABISIETCS, €CIIU CTYACHT Habpan 55-69 6annos;

OLIEHKA «HEYIOBJICTBOPUTEIHHOY» BBICTABIISIETCS, €CIIM CyMMa OaJIOB COCTABISET 54 U MEHee.

8. YueOHo-MeToqMYecKkoe U HH(POPMALMOHHOE 00eceuyeHue JUCIHIIMHBI

OcHoBHas auTeparypa:

1. CuByxuH /1. B. O6umii kypc ¢pusuku. B 5 1. - M.: ®uszmatnut, 2002, 2005, 2006, 2009 r.r. T.1.
Mexanuka. http://biblioclub.ru/index.php?page=book&id=275610

2. TepmonuHamuka 1 MonekynspHas pusuka.

http://biblioclub.ru/index.php?page=book&id=82995
3. DnexTpuuecTBO U MaraeTusM. http://biblioclub.ru/index.php?page=book&id=82998

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

5. AromHuas u sinepHas ¢usuka. http:/biblioclub.ru/index.php?page=book&id=82991

6. Kamamaukos C. I'. DnektpuuectBo. YueOHoe mocodue 6-e u3., crepeotur. (5-e uzm. — 1985
r.) - M.: ®usmatiur , 2008. http://biblioclub.ru/index.php?page=book&id=457783

7. JJanacoepr I'. C. Ontuka 6-e usn., crepeot. (5-e u3a. - 1976 r.) - M.: ®uzmatmur , 2010, 2017.
http://biblioclub.ru/index.php?page=book&id=485257

http://biblioclub.ru/index.php?page=book&id=82969

JononnurenbHas TuTepaTypa:

1. ®Ousuka : METOIMYECKHE YyKa3aHHs Ui CTYJCHTOB 1-2 KypcoB OHOJIOTr0-XMMHUYECKOTO
dakynprera / UBaH. Toc. yH-T ; cocT. A. I1. biimnos, E. 0. Kymukoa .— Wanoso : UB['Y, 2003 .— 14
c. -19 7k3.

2. bepesuna E.B., Kymukoa E.}O. JlaGopaTopHbIii MpakTUKyM IO Kypcy o0OImel (Qu3nuKu.
WBanoso, UBI'Y, 2012. -22 k3. (http:/lib.ivanovo.ac.ru/elib/dl/biology/ucheb/berezina_2012.htm)

3. Jlemene A. H. ®mwuxka. Kaomra 1. Mexanmka - M.: @Dmmariur, 2005.
http://biblioclub.ru/index.php?page=book&id=69339

4. TloctaukoB E. B. DnexrpuyectBo. Koncnekt nexumii. YuebHoe mocodue - M.: [Ipuop-uzaar ,
2007. http://biblioclub.ru/index.php?page=book&id=56353

5. DnemeHTapHbIi yueOHuK ¢usuku. B 3 T. Tom 2. DnekrpuyecTBo u MarHetusm 14-e uzn. - M.:
®uszmatiurt , 2011. http://biblioclub.ru/index.php?page=book&id=82897

6. AnemkeBnd B. A. Kypc o6meit ¢usuku. Ontuka - M.: dwmmatimur, 2010.
http://biblioclub.ru/index.php?page=book&id=69335

7. MuxaiinoB M. A. Snepnas gusuka u (usuka 3eMEeHTapHBIX dacTull. YacTh neppas: Ousnka
ATOMHOTO a1pa. VYuebHoe nocobue - M.: "[Ipomereit" , 2011.
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http://biblioclub.ru/index.php?page=book&id=108075Pecypcsi nH(pOpMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT:

Pecypchl nHpOpMAIHOHHO-TEIEKOMMYHUKAIMOHHON ceTn « THTepHeT»:

CucremMa 5JICKTPOHHOM TOIACPKKH oOpa3oBarenbHOrO Tmporecca «MoH — yYHHUBEPCUTET»
https://uni.ivanovo.ac.ru

[TpodeccronanbHble 0a3bl JaHHBIX U HHOOPMAITIOHHO-CIIPABOYHBIE CHCTEMBI:

OBC «YuuBepcurerckas Ondbmuorexa onnain» www.biblioclub.ru; http

DnektponHas 6mdnuorexka UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

OnextponHsiid katanor Hb UBI'Y  http:/lib.ivanovo.ac.ru/index.php/ek

[TporpamMmmHoOe oOecriedeHue: omepanuonHas cucrema Microsoft Windows, makeT o¢uCHBIX
nporpamMm Microsoft Office u(unu) LibreOffice, unrepuer-0payzep Microsoft Edge u(umm) Yandex
Browser.

YyeOHble ayAUTOPUHU:

- 7S TPOBEJCHUS 3aHATUN JIEKIIMOHHOTO THUMA C KOMIUIEKTOM CIIEHUATM3UPOBAHHON y4eOHOI
MeOelmd W TEXHHMYECKUMHU CPEICTBAMU OOYYCHHsS, CIHYXKAllUMH JJIs TPEJOCTABICHUS ydeOHOU
nHpopMaIuu OOJIBIION ayIUTOPHUH;

- JUIS TPOBEICHUS 3aHITHA CEMUHAPCKOTO THIA, KOHCYJIbTAIMHA, TEKYIIEro KOHTPOIS U
MIPOMEXKYTOUHOM aTTeCTallui C KOMIUIEKTOM CHEIHaTu3UPOBAHHON yueOHOW MeOelnn U TeXHUYECKUMU
CpeICTBaMU O0YUYCHHUS;

Jlaboparopus, ocHaleHHas J1abopaTOPHBIM 000PYZAOBaHUEM, KOMIUIEKTOM CHEIHATU3UPOBAHHON
y4eO0HOI MeOeNIN U TEXHUISCKUMU CPEACTBAMH OOYUICHHS.

[TomemieHue uisi caMOCTOSITENIBHOM pPa0OTHI, OCHALIEHHOE KOMILJIEKTOM CHEIHaTU3UpPOBAHHON
y4eOHOI MeOenH, KOMITBIOTEPHOW TEXHHKOW ¢ BO3MOXHOCTBIO MOAKIIOUCHHUs K cetu «HTepHeT» H
obecnieuennem noctyma B SUOC.

JleMoHCTpanoHHOE 00OpYy/JIOBaHUE U YYCOHO-HATIISIIHBIC MOCOOMS JUIS 3aHSATHUH JICKIIMOHHOTO
TUMA, 00ECIIeYNBAIOIIUE TEMATUYECKUE WILTIOCTPALIUU:

JIEMOHCTPAIIMOHHOE 000PY/I0BaHUE: MOJIENN (PU3UUECKUX SBJICHUH, IEMOHCTPALIMOHHBIC YCTAHOBKHY;

AJIEKTPOHHBIE TTOCOOUS: MPE3CHTAINH;

ayJMOBH3yallbHbIC MMOCOOUS: BHIEOMATEpUAIbl, AEMOHCTPHPYIOIIUE 3JICKTPOMATHUTHBIC SIBICHUS U
HPOLIECCHI.
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ABTOp pado4eil NporpaMmMbl AUCUUIIJIMHBI:
JOTIeHT Kadenpsl GyHIaMEeHTAIBHON (U3NKH U HAHOTEXHOJIOTUI, KAaHIUIAT MeJarOrHIeCKuX
Hayk MaiiopoBa Haranbs CepreeBHa

[Tporpamma paccMoTpeHa Ha 3aceJaHnu Kadeaps! pyHIaMeHTaTbHON (PU3NKN 1 HAHOTEXHOJIOTHIA
28 aBrycra 2025 r., npotokon Ne 1.

ITporpamMma oOHOBIIEHA

npotokoi 3acenanus kadeapsl Ne 1 ot 31 aBrycra 2026 r.
CornacoBaHo:

PykoBogutens OI1 bopucona E.A.

(nmoamnuck)



http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

