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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
Juctunuaa «®u3ukay BXOAUT B o00s3arenbHylo yacTh mukina mucnumuimH (b1.0.12) B
COOTBETCTBUU C HanpasiaeHueM noarotosku: 06.03.01 buonorus. J(ucuumirHa usyyaercst Ha 2 Kypce B
3 cemectpe.

BxogHpiMK 3HaHUSMHM CTYJIEHTA SIBISIIOTCS 3HAHWS, YMEHUS M HABBIKU, MOJTYYEHHBIE B paMKax
HIKOJIBHOTO Kypca «@Pusuka». OcBoeHue IUCHUIUIMHBI «DPu3uKa» SBISETCS HEOOXOIUMBIM st
ocBoeHUs Kypca «buonornyeckas Gpuznkay.

Jlnst ocBOCHMSI TaHHOW JUCITUTUTMHBI 00YUYaIOIIUNACS JTIOJDKEH:

3HaTh: TEOPETUYECKUH MaTepuan MIKOJbHBIX MPEIMETOB (U3MKAa M MaTeMaTHhKa, OCHOBHBIE
3aKOHBI MEXaHUKH M MOJIEKYJISIPHOU (pr3UKH, crIoco0b! AudGepeHIInpOBaHNS U HHTETPUPOBAHUS.

VYMeTb: COCTaBIISITH KOHCHEKTHl H3Yy4aeMOM JIMTEepaTypbl M HCTOYHHUKOB; TPAMOTHO U YETKO
u3Naratb COOCTBEHHBIE MBICIHM; BECTH AMAJIOT; HCMOJIb30BaTh METOJBI OLEHKH MOrPEUIHOCTH MpHU
MPOBEICHUH (PU3UIECKOTO IKCIIEPUMEHTA.

VMeTp: HaBBIKM HCIIOJIb30BAHUA OCHOB  (hOPMajbHO-JOTMYECKOTO  MBIIIICHUS; HABBIKU
CTPYKTYPUPOBAHHS MBICIIA U apTyMEHTAIUH.

3. [InanupyemMsble pe3yJbTaThl 00y4eHHs MO0 JUCHUIINHE

3.1. Komnerenuuu, GopMHUPOBAHUIO KOTOPBIX CIIOCOOCTBYET IMCIUIIINHA

[Tpu ocBOeHMM AUCUUIUIMHBI (POPMUPYETCs Clieaylomas o0menpodeccuoHalbHasi KOMIETCHIUS B
(OIIK -6) B cootBercTBHH ¢ ®PI'OC BO 1o nanHOMY HampaBJICHUIO TIOJITOTOBKHU:

OIIK-6: Cnoco0OeH wuCHonb30BaTh B MPO(ECCHOHAIBHONW JEATEIbHOCTH OCHOBHBIE 3aKOHBI
¢bu3MKM, XUMUHU, HayK O 3emsie M OWOJIOTMH, MPUMEHSTh METOAbl MaTeMaTHYECKOro aHajau3a u
MOJICJIMPOBAHMS, TEOPETUYECKUX M OKCHEPUMEHTAIbHBIX HCCIENIOBAaHUN, NPHOOpETaTb HOBBIC
MaTeMaTHYeCKUe W eCTECTBEHHOHAy4YHbIe 3HAaHMs, HCIIOJIb3YsS COBPEMEHHbIE OO0pa3oBaTeibHbIE U
UH(POPMALIMOHHBIE TEXHOJIOTHH.

3.2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB O0Y4YeHHS MO JAUCHHUILUIMHE, COOTHECEHHBIX €
HHIMKATOPAMH J0CTHKEeHUS! GOPMHUPYEMbIX KOMIIETCHIM I

B pesynbraTe 0CBOCHUS NUCIHUILIMHBI 00YYaIOIIUICs JOKEH:

3HaTh:

- QyHnameHTanpHble (PU3MYECKHE TMOHATHS, 3aKOHBI U UX MPUMEHHUMOCTH; MPHUEMBI pPEUICHUS
3a/a4 Bcex pazzaenos oomeit gusuku (OITK-6).
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YmMeTs:

- TPUMEHSTHh QU3HUYECKUE 3aKOHBI JUIsl OOBSICHEHUS MIPUPOIHBIX SIBJICHUM, PEIIaTh KAYeCTBEHHBIC
1 KOJIMYECTBEHHBbIE (DU3UYECKUE 3a7a4H; TPOBOIUTh U3MEPEHUS (PU3NUECKUX BEIMYWH, OOBSICHECHUE U
00paboTKy pe3yJbTaTOB »JKCIIEPUMEHTA; CAMOCTOATEIBHO paboTaTh C Y4eOHOH U CHpaBOYHOMN
JUTEPATYpO; HUCIMOJIB30BaTh  (PU3WYECKWEe 3aKOHBI TPU  aHaJUW3e ©  PEIICHUH MpodsieM
npodeccronanbHoi nestensHocTd (OITK-6).

Nmeth npakTrdeckuii onbIT/IMETh HABBIKH:

- moucka U oOMeHa uHpopmammel Mo BompocaM Kypca; PelieHUs] THIOBBIX (PM3MUECKUX 3a7ad;

MpoBeACHUS (PU3NUYECKHX HW3MEPEHUM; KOPPEKTHOM OIEHKH IOTPEHTHOCTH TP  TMPOBEICHUU
dusnueckoro sxkcnepumenta (OITK-6).

4. O0beM U coepKaHue TUCHUTITHHBI
O0BbeM AUCIUIUTMHBI COCTABIAET S 3a4eTHBIX eauHuI] (180 akameMrIecKux 4acoB).

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

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

Ne Buner 3aHaTHl, uX @DOpPMBI TEKYILETO
/1 Pasnens (TeMbl) e 00BEM (B ax.uacax, 110 KOHTPOJIs YCIIEBAEMOCTH (110
JUCLUATUINHBL 3 O4YHOH (popme 0OyueHHs) 04HOU opMe 00yUeHHs)
o% 3anaTus 3anaTus
© JNIEKIIOH- ceMuHap- ®opMBI IPOMEKYTOTHOM
HOI'o THIIa CKOT'0 THIIa aTTeCTalun
1. BBoaHEbIN. Bsenenue B 3 2 Bxonnas nuarHocTuka: TECT C
poOIeMaTHKY JUCLUIITUHEI, MOCEAYIOUIMM 00CYKICHUEM
MIpeCTaBICHUE paboueit pe3yIIbTaTOB.
MIPOrpaMMBl, OCMBICIIEHUE Crncox BOIIPOCOB,
TpeOoBaHMA K OpraHu3anuu HMHTEPECYIOIUX CTYJEHTa IO
porecca oOydeHwus, COJIEpIKaHHUTO JTACTIATUTAHBI
CaMOCTOSITEIbHON paboThl U Qopm (cmaetcst B MICbMEHHOM BHUJIE)
aTTecTaluu.
Kunematuxa.
2. | Junamuka. 3 2 4 mabop. | OmOpHBII KOHCTIEKT
3aHSATHE JlaGopaTopHbIi KypHaI
3. | Mexanuveckue KojeOaHHs M BOJIHBI 3 2 4 nabop. | OmopHbIl KOHCTIEKT
B IIPOCTHIX CUCTEMaX. 3aHsTHe | JlaBopaTopHBIi KypHAT
4. | OCHOBBl  CHEITUAIBHOW  TCOpUHU 3 2 4 mabop. | OmOpHBII KOHCTIEKT
OTHOCHUTEIBHOCTH. 3aHSITHE JlaGopaTopHBIi KypHAI
5. | OcHOBBI MOJIEKYJISIPHO- 3 2 4 nabop. | OmopHBI KOHCTIEKT
KHHETHYECKOH TeOpHuH. 3aHsTHe | JIaBopaTopHBIi KypHAT
6. | TepmomuHaMuKa. 3 2 4 mabop. | OmOpHBII KOHCTIEKT
3aHATHE JlaGopaTopHBIi KypHAI
7. | PeanbHble rassl, ;KMJIKOCTH, TBEPIBIE 3 2 4 nabop. | OmopHBIl KOHCTIEKT
Tena U Ga3oBble IePEXOIbl. 3aHsTHe | JlaBopaTopHBIi KypHAT
8. | DmekTpocraruka. 3 2 4 mabop. | OmOpHBII KOHCTIEKT
3aHATHE JlaGopaTopHBIH KypHAI
9. | IlocTOSHHBIH TOK. 3 2 4 nabop. | OmopHBIl KOHCTIEKT
3aHITHC JlaGopaTopHEIi KypHAI
10. | MarsuTHOe ToJIE. 3 2 4 nabop. OMnopHBIH KOHCIIEKT
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3aHATHE JlaGopaTopHEIi KypHAI

11. | DnekTpoMarHuTHOE noJe. 3 2 4 mabop. OnopHbIN KOHCTIEKT
DJeKTpOMarHuTHeIE KOJeOaHUs U 3aHgaTHe | JIaBopaTopHBIN KypHAT
BOJIHBI.

12. | I'eomeTpuueckas ONTHKA. 3 2 4 nabop. | OmopHbIl KOHCTIEKT
doToMeTpHsL. 3aHITHE JlaGopaTopHEIH KypHAI

13. | BonmHoBas onTHKa. 3 2 4 mabop. | OmOpHBII KOHCHIEKT

3aHSITHE JlaGopaTopHEIii )KypHAI

14. | DneMeHTBl KBaHTOBOM (HU3UKH U 3 2 4 nabop. | OmopHBIl KOHCTIEKT
BOJIOPOJIOITOAOOHBIEC ATOMEI. 3aHSATHE JlaGopaTopHbIH KypHAI

15. | MHOTO3/IeKTpOHHBIE aTOMBI u 3 2 4 nmabop. | OmOpHBII KOHCIIEKT
ONTUYECKHUE CIEKTPEI. 3anstie | JlaGopaTopHbIi KypHaI

16. | CpoiictBa  aTOMHBIX  sAep U 3 2 4 nabop. | OmopHBIl KOHCTIEKT
paanoaKkTUBHOCTh. BzaumojeiicTBue 3aHATHE JlaGopaTopHBIif KypHAI

AACPHOro U3JIYyUCHHA C BEIICCTBOM U
€ro ACTCKTUPOBAHMCE.

17. | SAnepHsie peaKLuH. Henenue 3 2 4 mabop. | OmOpHBII KOHCIIEKT
ATOMHBIX SJIEP. 3aHSITHE JlaGopaTopHbIH KypHAI
18. | Cunres aTOMHBIX siaep. 3 2 OnopHBI# KOHCIIEKT
ONeMeHTapHble YacTHIBl ©  HUX JlaGopaTopHbIi KypHAT
B3aUMOJICUCTBUS
3akmountenbHbiil.  IloaBenenne u
aHam3 MIPOMEKYTOUHBIX
PE3YIhTATOB OCBOCHUS THCIUILINHEL.
Hroro 3a cemecTp: 36 64
Hroro 1o gucHuININHE: 36 64 DKk3aMeH

4.2. PazBepHyTO€ ONUCAHUE COAEPKAHUSA TUCHUIIMHBI 110 pa3aesaM (TeMam)

1. Kunemaruka

MarepuanbHaii Touka. llepeMelieHne, CKOPOCTh M YCKOPEHHE — BEKTOPHOE OIMCAHME.
[IpsMonuHeiiHOe M KpUBOJIMHEHHOE JBHXKeHue. 'paduyeckoe npezacraBieHue ABMKEHUS. [IBrkeHue
TOYKH IO OKPYKHOCTH. YTJIOBAsi CKOPOCTh U YTJIOBOE YCKOPEHUE.

2. JlunaMuka

B3anmopeiictBue marepuanbHbix Tes. Cuina Kak Mepa B3auMoAeHcTBUA. 3akoHbl HproToHA.
Macca. mmnynbc. 3akoH coxpaHeHus ummynbca. Pabora. Kunernueckass v moTeHIMadbHAs SHEPIUU.
3aKOH COXpaHEHHUS TOJHOM MeXaHM4YecKOod HHepruu. MoMeHT cuiabl. MOMEHT uMMysbca. 3aKOH
COXpaHEHHUs MOMEHTa MMIyJibca. OCHOBHOW 3aKOH JUHAMHMKU BpalllaTElIbHOIO ABWXKEHHS. TpeHHE.
Cunsl TpeHUs

3.Mexanunueckue KoieOaHHus U BOJIHBI B POCTBIX CUCTEMAX

Matemarnueckuil ¥ Qusndeckuii MasTHUKU. Mexanndyeckue KoneOaHusl U BOJIHBI. BbIHYKIeHHbIE
MexaHuueckue kojaedanus. Pezonanc.

4.0cHoBBI criennanbHOM Teopun oTHocuTenbHOCTH (CTO)

[Tpuniun otHocurensHocTH [amunes. Iloctynarer Oiinmreilina. IIpeoOpasoBanus Jlopenua.
PensTnBUCTCKOE U3MEHEHHE JUIMH U OTPE3KOB BPEMEHU. PEIITUBUCTCKUI 3aKOH CIIOKEHUS CKOPOCTEH.
PenaruBucTcKue 3aKOHBI COXPAHEHUS UMITYJIbCA U SHEPTUU. B3aMOCBS3b MacChl U SDHEPTUU.

5 OcHOBBI MOJIEKYJISIPHO-KUHETHUECKOM TeOpUn

CraTucTUYecKUi M TEPMOAMHAMMYECKHH MeETOAbl. MneanbHblil ras3. 3akoHbBl MACAIBHOIO rasa.
MounekynsapHo-KnHEeTHYECKas Teopus rasa. Paciipenenenne Makcsesa.

6.TepmoanHamuka
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IlepBoe Hauamo TtepMoanHamuku. TemnoeMmkocTb. Kitaccuueckass Teopusi TEIIIOEMKOCTH.
[Tponeccer B ra3ax. Temnossie apuratenu. Koaddumment nonesnoro nericteus. Ypasuenue [lyaccona.
Bropoe Hauano TtepMoauHaMuKH. BTopoe Hayaio TEpMOIMHAMHMKM MPUMEHUTEIBHO K IKUBBIM
cuctemaMm. Teopemsl Kapno n Knaysuyca. DHTponus. DHTponus U TEpMOJUHAMHYECKAsI BEPOSITHOCTD.

7.PeanbHble Ta3bl, )KUIKOCTH, TBEPAbIE Tela U (Pa30Bble MEPEXOIbI

Peanbubie rasel. YpaBHenue Bawn-Jlep-Baanbca. Kputumueckoe cocrosaue. ModekyisipHas
CTPYKTypa KUAKOCTU. biwxkuuii nopsaok. IloBepxHocTHoe HaTskeHue. KanwuispHele sBIEHUS.
Kpucranmmmaeckoe u amopdroe cocrostaus. Jlaneauii mopsaok. @a3oBbie epexobl. IJICKTPUUECTBO U
MarHeTu3m

8. DnekTpocTaTuka

DneKkTpuyeckue 3apsapl W MX CBOMCTBAa. 3akOH coxpaHeHus 3apsga. KynoHoBckoe
B3auMOJeiicTBUE. DnekTpuueckoe rnose. HanpsxeHHOCTh, noTeHuuan noist. CBsi3p HANPSKEHHOCTH C
MOTEHIMAIOM.  OKBUIOTCHLHMAJIbHbIE  MOBEPXHOCTU.  [IpOBOAHMKM M JHPJIEKTPUKH B
AJIEKTPOCTATUYECKOM I10JI€. Y CIIOBHUE PAaBHOBECHS 3apsAJ0B. DJIEKTpoeMKOCTh. KoHneHcaTopbl. DHeprus
ANEKTPUUECKOTO MOJIA.

9. [locTosTHHBIN TOK

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

10. MarauTHoe noe.

Cuna Amnepa. Cuna Jlopenna. 3akoH buo-Casapa-Jlamnaca. 4.OneKTpoMarHuTHas HWHIYKIHS
SBieHME  DNEKTPOMAarHUTHOM  WHAYKUMH. 3aKOH  JBJEKTPOMArHUTHOM  uHAaykuuu  Dapases.
Camounnaykuusa. MHAYKTUBHOCTh. DHEPTUsl MAarHUTHOTO ITOJIA.

11. DneKTpOMarHuTHOE MOJIE€ B BEIIECTBE

Knaccuueckast 2eKTpoHHast TEOpUS IPOBOJUMOCTH METAJUIOB. DJIEKTPUUECKUI TOK B Pa3IMUHBIX
cpenax. MarHetuku. MexaHuU3Mbl HaMarHWYuMBaHWs. MarHuTHas MNPOHUUIAEMOCTh W MarHUTHas
BocnpunMumMBOCTh. [lpupoma sama- u mapamarHerusma. @deppomarHeTusM. OIJIEKTPOMAarHUTHBIE
KojeOanuss u BoaHb KoneOatenbHbld KOHTYp. CBOOOAHBIC JJIEKTPOMArHUTHBIE KOJICOAHUSI.
Beinyxnennsle konebanus. Ilepemennblii Tok. 3akon Oma 1 HEpeMEHHOTO ToKa. Pe3oHaHc.
ABTtokoneOanus. YpaBHeHue MakcBemta. [ToTOK sHEprum 3lMeKTpOMAarHUTHOTO Tojist. Bektop YmMoBa-
IToninTHHTra. /laBieHne 2IEKTPOMATHUTHON BOJIHBI.

12. 'eomeTpuyeckasi ONTHKA.

Beenenue Illkana 31€KTpOMArHUTHBIX BOJIH. DJEKTpOMAarHuTHas mnpupoaa ceta. OCHOBHbBIE
dboTtomeTpuyeCKrue BEIWYMHBI U METONbI UX H3MepeHuil. ['eomeTpuyeckas ONTHMKAa Kak MpeneiabHbIN
ciay4ai BoJIHOBOM ontuku. [IpuHnun I'roiirenca. Ilpunnun @epma. [IpsmonuneiiHoe pacnpocTpaHeHUs
CBETa B OJHOPOAHOMN 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. ['ma3z kak onruueckas cucrema. [lorpemHoctu
ONTUYECKUX CHCTEM.

13. BonHoBas onTuka

Nutepdepentus cpera [IpuHIUI Cyneprno3uiiuy 3IeKTPOMAarHUTHBIX BOJIH. [IpocTpaHcTBeHHAs U
BpEMEHHasi KOrepeHTHocTh. WHTepdepeHuus u MeToasl ee ocyuiectBieHus. [lpumenenue
unrepdepenu. Mureppepomerpsl. Hudpakuus csera. [Ipunuun [rolirenca-®dpenens. Meroa 30H
Openens. Judpaxmus Dpenens u Dpaynrodpdepa. Audpakmus DpeHenss Ha KpyrjioM OTBEPCTHH.
Hudpakuus Opaynropdepa Ha menu. Judpakunonnas pemerka. udpakius peHTTeHOBCKHUX JIy4eH.
[Tonsipusanusa ceera. EcTrecTBeHHBIN M NOJISIpU30BaHHbBIN cBET. Buabl nonsipuzanuu. [lonspusanus ceera
Opy OTpaXEHUHM M mpeiomieHuu. 3akoH bprocrepa. Ilomspuzanuonnsie npubopsl. 3akoH Maioca.
JBoiitHOe syuenpenoMieHue. Bpaiienne mmmockocty mnonspusanuu. Jucnepcusi cBera. MeToabl
omnpezaeneHuss ckopoctu cBera. das3oBasg W TpynmnoBas CKOPOCTH. AHOMalbHas M HOPMallbHas
mucnepcus. [lornomenue csera 6uocucremamu. 3akoH byrepa. 1
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14 . KBaHTOBBIE CBOICTBA CBETA

PaBHOBecHOe TemoBoe u3NmyueHue. M3mywartenpHas W HOrJoUIaTeNbHAas CIOCOOHOCTH TEll.
®opmyna Ilnanka. 3akon Credana-bonbivana, Buna. Dddexr Komnrona. dotorddext. 3akoHbI
dororddexra. Dopmyna DitHmTeliHa. PU3nKa aToma

15. DneMeHThI KBaHTOBOW (DH3UKH

OcHoBHast mpodeccroHanbHass oOpazoBarenbHas nporpamma 06.03.01 buonorust (buonorus)
Mopnens atroma Tomcona. Mogens atoma Pesepdopma. ['mmoresa ae bpoiina. BomnoBas (yHKIus.
VpaBuenue Ilpeaunrepa mmg cranuoHapHbBIX cOCTOsSHMM. [locTynmaTtel KBaHTOBOW MEXAaHUKH.
CoOTHOILIICHUS HEOIpEeICTICHHOCTE N I'eitzenOepra. I"apmonunyeckuit OCIUJUISTOP. 15.
Bogoponomnono6usie aromel Ypasuenue Llpeaunrepa s Bogopoaomnoao0Horo aroma. Pacnipenenenue
IUIOTHOCTU BeposiTHocTU. KBanToBaHue sHepruu. KBanToBaHue momeHTa uMmiynbca. OpbOurtaiabHOe
KBAaHTOBOE€  4UCIO. MarHuTHOoe KBAaHTOBOE YHCIO. DBpIpokIeHHME  ypOBHEM DHEPruu B
BOJIOpOJI0NI0A00HOM aToMe. [ maBHOE kBaHTOBOE uncio. [IpaBuna orbopa.

16.MHOr031€KTpOHHBIE ATOMBI

[Mpunuun Ilaymu. CuMMmeTpuuHas ¥ aHTUCUMMETpUYHAs BOJHOBbIE (yHKIMU. DEepMHOHBI U
0030HBI. DIEKTPOHHBIE 000JI0UKK aTOMOB U MX 3anojHenue. [lepuoanyeckuii 3akoH Meneneena.

17.0nTHYEeCKrE CIIEKTPBI

YPOBHH 3HEPTHH U CIIEKTPBI aTOMOB IIEIOYHBIX dJIeMEeHTOB. KBaHTOBBIN AedekT. PeHTreHOBCKOE
n3nydeHre. TOpMO3HOE M XapaKTEPUCTHUYECKOE PEHTTEHOBCKOE H3JydeHue. 3akoH Moznu. Chekrp
JIByXaTOMHOU MoJekyibl. @usuka aromHoro siipa CBolicTBa aTOMHBIX sijiep. Pasmeps! snep. HykinoHsl.
3apsin sapa. MaccoBoe unciio u macca siapa. M3otornbl, n30ToHbI, n300apbl. CIIMH B MAarHUTHBIA MOMEHT
anpa. HykJIOH-HYKIIOHHOE B3aMMOJEHUCTBHE U CBOMCTBA sAEpHBIX cuil. Monenu saep XapakTepuCcTHKa
snepubix cwi. ['mnmote3a X. FOkaBbl. Me3onbl. O6macTh CTaOWIBHOCTH siAep. Marudeckue dmcIa.
Ouneprust cBs3u sapa. KamenbHas mozpenb saapa. OOGosjodeyHass Monenb siapa. PaanoakTHBHOCTD
EcrectBeHHass W HWCKYyCCTBEHHas paJWOAaKTUBHOCTh. (CTAaTUCTHYECKUH XapakTep pacnaaa. 3aKoH
paanoakTUBHOTO pacnazna. CpenHee BpeMs KM3HM M IEpUOJ IOJypacnaja paguOaKTUBHBIX sJEP.
AxTtuBHOCTh. Anbda-pacnan sumep. Cnektpbl anbda-dactui. bera-pacnman. Buasr Gerta-pacmana.
I'unoresa Ilaynu o cymecTBOBaHUM HEUTPUHO. ["'aMMa-u3itydeHue saep.

18. B3aumoneiicTBHe SIACPHOTO M3IYy4YEHUS C BEIIECTBOM U €ro JeTekTupoBaHue PaccesHue
gactull. DPPeKTUBHOE ceueHue paccestHuA. [lo3uMeTpus M 3amuTa OT MOHU3UPYIOUIMX HW3TYYeHUH.
Mertoapl peructpauuu yactuil. HMonuzanuonHas kamepa. Cueruuk [edirepa. CUMHTHIUISIITUOHHBIN
nerektop. MckpoBas kamepa. Kamepa Bunbcona. Ily3sippkoBas kamepa. SnepHsle peakuuu SAnepHsie
peaknuu, ux knaccudukarusa. CedeHnus: peaknuid. KaHanmbel snepHBIX peakiuid. 3aKOHBI COXpPAaHEHHUsS B
SJIEPHBIX PpEAKIUAX. DHEPTusl peakuuu. DHAOTEPMUUYECKHE U IK30TEPMUUYECKUE SIIEPHBIE PEAKIUU.
Mogens coctaBHorO sigpa. Jlenenue atoMHbIX siaep. OTKpBITHE JETE€HUS] aTOMHBIX A/1ep. DJIeMEHTapHas
Teopusi aeneHus. CrnoHTaHHOe aeneHue. JleneHue H30TONOB ypaHa IOA JCHCTBUEM HEHUTPOHOB.
Bropuunsie neditponsl. Koaddunument pasmuoxenms. llemnas peakiusi aenenus. TpaHCypaHOBBIE
AJIEMEHTHI. SliepHbIE PEaKTOPHI.

19. CuHTe3 aTOMHBIX SAED.

Tepmosinepusie peakiuu. [IpoGnema ynpaisieMoro TEpMOsIIEPHOTO CUHTE3A. SIepHble peakuun
B 3Be3gax. [IpOTOHHO-IPOTOHHBIA LHMKJI. YTJIEPOJAHO-a30THBIN UK. DJIEMEHTAapHbIE YAaCTUIBI U UX
B3aumopeiictBus.  CunbHble — B3aumopeiictBus.  Crnabwsle  B3ammopeiictBus.  OObeauHEeHHE
B3auMojieicTBuil. Knaccudukamuss dJIeMEHTapHBIX 4YacTHIl. AHTHYAcTUIBI. Peakimuum  Mexmy
JJIEMEHTapHbIMU YacTuuaMu. JlentoHHslii 3apsn. bapuonHeli 3apsn. CrpaHHOCTh. YeTHOCTS.
N3oronnuecknii cinH. KBapkoBast MoJienb apOHOB. Y CKOPHUTENN JIeMEHTapHbIX yacTull. Kocmuueckue
Jy4H.

5. O0pa3oBaTesibHbIE TEXHOJIOTHU

TexHonorust MpoOIEMHOTO0 OOY4YEHUS, TEXHOJOTHUS OOY4YeHHs] B COTPYIHUYECTBE, TEXHOJOTHS
y4eOHOro juasora, TECTOBBIM KOHTPOJb KauyecTBa OOpa3oBaHMs, TEXHOJOTUS HCIIOJIb30BAHUS
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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. XapaKkTepuCTHKA OLEHOYHBIX CPEACTB /JJsl TEKYIero KOHTPOJS YCIeBAeMOCTH M

NMPOMEKYTOYHOH aTTecTANMU 00y4aroIIMXCsl 0 JUCHUNIHHE

BxonHoil KOHTpONbL MpenHa3HauyeH Ui BBISBICHUS CTENEHU IOATOTOBICHHOCTH CTYACHTOB K
W3YYECHUIO JUCLUUIUIMHBI U MPOBOIUTCS MO OCTATOYHBIM 3HAHUSAM, paHee M3yYeHHBIX auciumiuH. C
TOM MENBI0 COCTaBJSIETCS TEPEYeHb BONPOCOB, OXBATBHIBAIOIIME HAWOONIEE BAXKHBIC TEMBI
MPEIIIECTBYIOIUX IUCHUIUIMH. Takoi KOHTPOJIb MPOBOJUTCS Mepe]] HauyajaoM U3Y4YEHHS AUCLUILIMHBI
WM Ha BBOAHOM Jiekuuu. [lomydeHHble pe3yabTaThl Jal0T BO3MOKHOCTh MPENOJIaBaATEIN0 OMPEIEIUTh
HauOosiee cnaObIX W HamOoJiee TMOATOTOBJIICHHBIX CTYJIEHTOB, 4YTO OOJier4aer MmpoOJieMbl
UHANBUAyaIH3anuu o0ydeHus. Kpome TOro, COCTaBHTH BONPOCHI JISI CAMOCTOSITEIIBHOTO HM3y4YeHUS
c1ab0 TOJATrOTOBIIEHHBIMH CTYACHTaMU C LIEJIbI0 BbIPABHUBAHHUS 3HAHUW W YCHEIIHOTO OCBOEHUS
porpaMMbl M3y4aeMou JUCHMIUIMHBL. Pe3ylbTaThl BXOJHOTO KOHTPOJISI HE BIUSAIOT HAa MOJIYYCHUE
3ayeTa M SK3aMeHa CTY/IEHTOM.

Texkyuuii KOHTPOJIb OCYHIECTBISIETCS MPENoJiaBaTesieM [0 CTENeHHM TOTOBHOCTH CTyACHTa K
n1abopaTOpHBIM paboTam.

[To pe3ynbpTaraM BBITIONHEHUS M 3alIUT JaOOPATOPHBIX PabOT OCYIIECTBISETCS BBICTABICHUS
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 YUYUTHIBAETCS:

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.II.,

6) 3HAKOMCTBO C UCTOPHEH HAYKH,

7) noruka, CTpyKTypa W CTHJIb OTBETa, YMEHHE 3allUIIATh BHIJIBUTAEMbIC HAYYHO-TEOPETHUUCCKHE
MOJIO’KEHUSI.

TakuMm 00pa3oM, SK3aMEHBI SIBISIFOTCS OpPraHMYeCKON 4acThl0 y4eOHOTO MpoIecca, eCTECTBEHHBIM
€ro 3aBepIICHHEM, TaK KaK IOATOTOBKAa K HUM B KOHEYHOM WTOTe COJEHCTBYET O00OOILEHUI0 U
VKPEIUICHUIO 3HAHWM, MPHUBEACHUI0O HUX B CTPOTYIO CHUCTEMY, a TaKXKe — YCTPaHCHHIO MpOOEIoB,
BO3HUKILUX B Ipoliecce Y4eOHbIX 3aHATUN. [Ipyu moaroroBke k sK3aMeHaM yTOYHSETCSI U JAOIOJIHAETCS
MHOT'0O€ U3 TOTO, YTO Ha JIEKIUAX U MPAKTUYECKUX 3aHATUSAX OBUIO MOHATHO U YCBOEHO B 001Iei (hopme
WM HE TIOHSTHO BOBCE.

8. YueOHo-MeTOoAMYecKOe U HH(POPMALMOHHOE 00eceueHue JUCIHIIMHBI

OcHoBHas nuTeparypa:

1. CuyxuH /1. B. O6umwmii kype ¢puzuku. B 5 1. - M.: ®uszmarnur, 2002, 2005, 2006, 2009 r.r. T.1.
Mexanwuka. http://biblioclub.ru/index.php?page=book&id=275610

2.TepmoauHamuka U1 MonekymnsipHas pusuka.
http://biblioclub.ru/index.php?page=book&id=82995
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3. DnekTpruecTBO U MarHeTusM. http://biblioclub.ru/index.php?page=book&id=82998

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

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

6. Kanamraukos C. I'. DnekrpudectBo. YuebHoe mocodue 6-e usf., crepeoturn. (5-e uza. — 1985
r.) - M.: ®usmaraut , 2008. http://biblioclub.ru/index.php?page=book&id=457783

7. JTauncoepr I'. C. Onrtuka 6-¢ usn., crepeot. (5-¢ uza. - 1976 r.) - M.: ®dusmariur , 2010, 2017.
http://biblioclub.ru/index.php?page=book&id=485257
http://biblioclub.ru/index.php?page=book&id=82969

JononHurenbHas TuTepaTypa:

1. ®u3uka : METOIMYECKHE YKa3aHHWs [UIi CTYJCHTOB 1-2 KypcoB OHOJIOTO-XMMHUYECKOTO
dakynprera / UBaH. Toc. yH-T ; cocT. A. I1. biimnos, E. 0. Kynmukoa .— Wanoso : UB['Y, 2003 .— 14
c. -19 7k3.

2. bepesuna E.B., KymukoBa E.IO. JlaGopartopHblii NMpakTHKyM IO Kypcy oOmel (u3uKw.
WBanoso, UBI'Y, 2012. -22 k3. (http:/lib.ivanovo.ac.ru/elib/dl/biology/ucheb/berezina_2012.htm)

3. Jlemenee A. H. ®wusuka. Kaumra 1. Mexanmka - M.: ®wusmarour, 2005.
http://biblioclub.ru/index.php?page=book&id=69339

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

5. DneMeHTapHbIi yueOHHK ¢usuku. B 3 T. Tom 2. DnekrpuyecTBO 1 MarHeTusm 14-e uzn. - M.:
®uszmatiur , 2011. http://biblioclub.ru/index.php?page=book&id=82897

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

7. MuxaiinoB M. A. Snepnas pusuka u (usmka 3MeMEeHTapHBIX yacTull. YacTh neppas: Ousuka
aTOMHOTO a1pa. VYu4eOHoe nocobue - M.: "[Ipomereit" , 2011.
http://biblioclub.ru/index.php?page=book&id=108075Pecypchr “H(pOpPMaIMOHHO-
TEJIEKOMMYHUKAIIUOHHOU ceTu «HTepHET»:

Pecypcel nHpOpMannOHHO-TEIEKOMMYHUKAITMOHHOM ceTH «IHTepHET»:

CuctemMa »DIEKTPOHHOM mOIAEpPKKH oOpa3oBarenbHOro mporecca «MoH — yHUBEpCHUTET»
https://uni.ivanovo.ac.ru

[Tpodeccuonanbuble 0a3bl JaHHBIX U MHOOPMAITHOHHO-CIIPABOYHBIE CUCTEMBI:

OBbC «YHuBepcurerckas Oubnnorexa onnaitn» www.biblioclub.ru;
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

DOnektponHas omdmuorexa UBI'Y _http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onextponnsblit katajgor Hb MBI'Y http://lib.ivanovo.ac.ru/index.php/ek

[TporpamMmmHoOe oOecriedeHne: omepanuonHas cucrema Microsoft Windows, makeT oguCHBIX
nporpamm Microsoft Office u(wmm) LibreOffice, unrepuer-6payszep Microsoft Edge m(unm) Yandex
Browser.

Y4eOHble ayAUTOPUH:

- JUTSL TIPOBEJICHUS 3aHATUH JIGKIMOHHOTO THIA C KOMIUIEKTOM CHEIHATM3HUPOBAHHONW Y4eOHOM
MeOen M TEXHHYECKUMH CpEACTBaMHU OOYYCHHs, CIYKAllUMHU JJs TPEAOCTaBICHUS Yy4eOHOM
nHpopMaIuu OOJIBIION ayUTOPHUH;

- JUIs TPOBEIACHUS 3aHATH CEMUHAPCKOTO THIMA, KOHCYJbTAIMA, TEKYIIEro KOHTPOIS U
MPOMEKYTOYHOU aTTECTAIlMH C KOMIUICKTOM CIEIHATN3UPOBAHHON y4eOHOH MeOenn U TeXHUYECKUMHU
CpeICTBaMu O0YYEHHUS;

JlaGopaTtopusi, ocHalieHHas: Ja00paTOPHBIM 000PYI0BAHWEM, KOMIUIEKTOM CIICIIHAIM3UPOBAHHON
yueOHOI MeOenu 1 TEXHUYECKUMU CPEeICTBaMH 00y4eHUsI.

[TomemieHne 1T CaMOCTOATENBHOW pabOTHI, OCHAIIEHHOE KOMIUIEKTOM CIIeIHAIN3UPOBAHHON
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y‘le6HOI71 MG6CJII/I, KOMHLIOTGpHOfI TEXHUKON C BO3MOKHOCTBIO HNOAKIKOYCHUA K CCTHU «I/IHTCPHCT» n

obecnieuenuem noctymna B JUOC.
JleMoHCTpaiMoHHOe 000pYy/IOBaHNE W YYEeOHO-HATIIATHBIE MOCOOWsS IUIS 3aHSATHH JICKIIHOHHOTO

THIIA, OGGCHC‘H/IB&IOH_II/IG TEMATUYCCKNUEC UITIOCTPAlIUU:
ACMOHCTPAIITMOHHOC OGOpy,I[OBaHI/ICZ MOACIN (1)I/I3I/I‘-160KI/IX }IBJIeHI/Iﬁ, ACMOHCTPAIIMOHHBIC YCTAHOBKU;

QJICKTPOHHBIC ocoous: MMPC3CHTAlUU,
AyIMOBU3YAJIbHBIC Iocoous: BUACOMATCpUalibl, JEMOHCTPUPYIOIIUEC DJICKTPOMAIrHUTHLBIC SABJICHUA U

HPOIIECCHI.
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ABTOpP(bI) padoyeii MPOrpaMmbl AUCHUIIMHBI: TOIEHT Kadeapbl GyHIaMeHTATbHONU (DU3UKH U
HAaHOTEXHOJIOTUH, KaHIUJAT NeAarornueckux Hayk Maitoposa Hatanbst CepreeBna

[Tporpamma paccMOTpeHa Ha 3acejaHuu Kadeapsl OMOJIOTUU

«29» aBrycra 2025 r., nporokos Ne 1

[TporpamMma oOHOBIIEHA

MIPOTOKOJI 3aceianus Kadenpsl No OT « » 20 T
CornacoBaHo:
PykoBoautens OI1 E.A. Bopucosa

(mozmucs)

[IporpamMma oOHOBIIEHA

IPOTOKOJI 3aceaanust Kadgenpsl No OT « » 20 T
CoruacoBaHo:
PykoBoautens OI1 E.A. Bopucosa

(moanuce)

[Iporpamma oO6HOBIIEHA

MPOTOKOJI 3ace1anust Kadeapsl No OT « » 20 T
CornacoBaHo:
PykoBoautens OI1 E.A. Bopucosa

(moanuce)



