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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 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




OcHoBHas npodeccruoHaibHas 00pa3oBaTeIbHas MporpaMma
06.03.01 buonorus
(buoskomnorus u GuopazHooOpasue)

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
B3aUMOJCHUCTBHS 3aKITIOUYUTEITHHBIM.
TTonBenenue u aHanu3
MPOMEKYTOUHBIX pe3yabTaTOB
OCBOCHMSI TUCIIUILINHBL.
Hroro 3a cemecTp: 36 64
Hroro 1o gucHuININHE: 36 64 DKk3aMeH

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

1. Kunemaruka

MarepuanbHas Touka. llepemelneHne, CKOpPOCTp M YCKOPEHHME — BEKTOPHOE OIIMCAaHHUE.
[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. JAudpakmus Dpenens u Dpaynrodepa. Hudpakumss PpeHens Ha KPYrJIoM OTBEPCTHH.
Hudpakuus Opaynrodepa Ha menu. Juppakinuonnas pemerka. Judpakuus peHTIEHOBCKHX JIydeH.
[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. O6pa3oBare/ibHbIe TEXHOJIOTHHU
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TexHonorust mpobIeMHOT0 OOYy4YEHHS, TEXHOJIOTHUS OOYy4YeHHs] B COTPYIHUYECTBE, TEXHOJOTHUS
y4e0HOrO0 JMajora, TECTOBBI KOHTPOJh KadecTBa OOpa3oBaHUS, TEXHOJOTHUS HCIIOJIb30BAHUS
MYyJIbTUMEAUMHBIX CPEICTB B 00pa30BaTEIbHOM MpOIECCe, TEXHOJIOTHH CMEIIaHHOTO OOyYeHHs,
TEXHOJIOTHH BU3yaln3alnuy (PU3HIECKUX MPOIIECCOB, BUPTYAIBbHBIE TA0OPATOPHH.

6. YueOHO-MeTOANYeCKOe o0ecnieyeHne CAMOCTOSATEILHOIH padoThl 00y4arommuxcst
CamocrosiTenbHast padoTa CTYICHTOB 3aK/IIOYAaeTCsl B MOATOTOBKE K JIAOOPAaTOPHBIM padoTam;
aHaJIM3€ JIEKIIHOHHOTO MaTepHaia; paboTe ¢ JOMOIHUTENBHOMN IUTEpaTypoil.

7. XapakTepUCTHKA OLICHOYHBIX CPeICTB /UIA TeKyllero KOHTPOJIsI YCIeBaeMOCTH H

NPOMEKYTOUYHOM aTTeCTAUHM 00y4aKOLIUXCS M0 TUCHUILINHE

BxonHON KOHTpOJb NpeqHa3HAUYEH Uil BBISBICHMS CTENEHU MOATOTOBIEHHOCTU CTYIEHTOB K
M3YYECHUIO JUCLUUIUIMHBI U MPOBOAUTCS MO OCTATOYHBIM 3HAHUSAM, paHee M3yUeHHBIX AucHuminH. C
TOH IeNBI0 COCTaBJSIETCS IMEPEYeHb BOIPOCOB, OXBATHIBAIOUINE HaWOOJIEe BaXXHBIE TEMBbI
MPEIIIeCTBYIOIUX JIUCHUIUIMH. Takoil KOHTPOJIb MPOBOJUTCS Mepe]] HauajaoM U3Y4YeHHS AUCLUILIIMHBI
WIM Ha BBOAHOMU Jiekuuu. [lomydyeHHblE pe3ysbTaThl 1alOT BO3MOYKHOCTH MPEIOJABATEI0 ONPEAEIUTh
HaubOonee cnabbIXx W Haubojiee TMOATOTOBIEHHBIX CTYACGHTOB, UTO o0OJerdaer mpoOiaeMbl
UHIMBUAyanu3auuu odydenusi. Kpome TOro, cocraBuTh BONPOCHI JUISI CAMOCTOSTEIBHOTO W3YyYEHUS
c1ab0 TOJTrOTOBIIEHHBIMH CTYACHTaMU C LIEJbI0 BbIPABHUBAHHUS 3HAHUW W YCHEIIHOTO OCBOCHUS
IIPOrpaMMbl M3y4aeMOM JMCLUIUIMHBI. Pe3ylbTaThl BXOJHOIO KOHTPOJISI HE BIIMSAIOT Ha IOJIy4EHHE
3ayeTa M HK3aMeHa CTY/IEHTOM.

Texymuii KOHTpOJIb OCYIIECTBISETCS MPENOJAaBaTE]IEM II0 CTENEHHM TI'OTOBHOCTH CTYIEHTa K
n1abopaTOpHBIM paboTam.

[lo pe3ynbTaraM BBINOJHEHHS W 3aIIUT JAOOPAaTOPHBIX PAaOOT OCYIIECTBIISETCS BBICTABICHHS
peuTHHTA.

WTOTrOBBI KOHTPOJIb OCYIIECTBISETCA B (hOpME YCTHOTO 3K3aMEHa 110 Mporpamme Kypca. buners
coJlep’KaT JiBa TEOPETHMYECKHX BOINPOCAa U pacueTHylo 3adady. [lpu oneHke 3HaHHMI CTyJIeHTa Ha
9K3aMEHE YUYUTHIBACTCS:

1) moHuMaHuUE U CTENEeHb YCBOEHUS TEOPUH BOIPOCa,

2) METOJ0JOTHYECKas MOJAr0TOBKaA,

3) creneHb yCBOCHHS (U3UYECKOTO MaTepHaia Kypca,

4) 3HaKOMCTBO C OCHOBHOM JINTEPATypOH,

5) yMeHue NPUJIOKUTH TEOPHUIO K MPAKTUKE, PellaTh 33aJaul, OCYUIECTBIIATh PacueThl, COCTABIATD
CXEMBI U T.IL.,

6) 3HAKOMCTBO C UCTOPHEH HAYKH,

7) Jnoruka, CTpyKTypa U CTWJIb OTBETA, YMEHHUE 3alllMIIATh BbIIBUTa€Mble HayYHO-TEOPETHUECKHE
MOJIOKEHUSI.

Taxum 00pa3om, 3K3aMEHBI ABISIOTCS OPraHUYECKO 4acThI0 y4eOHOro Mpolecca, eCTeCTBEHHBIM
€ro 3aBepIICHHEM, TaK KaK IOATOTOBKA K HUM B KOHEYHOM WTOT€ COJEHCTBYET O000OILEHUI0 U
YKPEIUICHUIO 3HAHWM, NPUBEICHUI0O UX B CTPOTyI0 CHUCTEMY, a TaKXXe — YCTPaHEHUIO HpoOeyoB,
BO3HUKILUX B Ipoliecce Y4eOHbIX 3aHATUl. [Ipyu moaroroBke k sK3aMeHaM yTOYHSIETCSI U JOIOJIHAETCS
MHOT'0€ U3 TOTO, YTO Ha JICKIHAX U MPAKTHYECKUX 3aHATUAX ObLIO MOHATHO U YCBOEHO B 00mIei (opme
WM HE TIOHSTHO BOBCE.

B cootBeTcTBHM C OaUIbHO-PEUTUHTOBOM CHCTEMOMN OIICHKH yYeOHBIX TOCTM)KEHUH, 10 dK3aMeHa
JIOTTYCKAeTCsl CTYJCHT, HaOpaBIIMii B TedeHwe cemectpa oT 35 nmo 60 OamnoB M HE HUMEIOIIUN
3aJI0JDKEHHOCTH 10 J1a0opaTopHOMY NpakTHKyMy. Ha sk3aMeHe cTyJeHT MoxeT noinyduts oT 20 1o 40
0aJlJIOB, KOTOpbIE TPHUOABISIIOTCA K yXe HaOpanHbpiM Oamtam. [lomydenmne 19 m Menee OamioB Ha
HK3aMEHE OLICHUBAETCS KAK «HEYI0BIETBOPUTEIBHOY.
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Kputepun oueHKH: NpU OLEHUBAHUU OTBETAa YUYHUTHIBAETCS TMOJHOTA H3JIO0XKEHHS MarepHana,
CBOOOJIHOE BJIAJICHHE UM, MPaBUIBLHOCTH, IPUMEHEHHUE CIEHHUAIBHBIX TEPMUHOB, CAMOCTOSATEIbHOCTD,
OTBETHI Ha IOTIOJHUTEIbHbIE YTOUHSIOIINE BOIPOCHI MTPETogaBaTes.

[ITkana oueHKM OTBETA HA BOIPOC:

«OTJINYHO» — OTBET CaMOCTOSITENIbHBIN (0€3 HaBOIAIIMX BOMPOCOB IpernojaBaTelis), JIOTUYHBIH,
MOJIHBIN, C MPUMEHEHUEM CIIEIUATBHBIX TEPMUHOB;

«XOpOILI0» — OTBET TMOJHBINA, MPaBUIbHBIN, JOTHYHO BBICTPOCH, MPUMEHSIOTCS CIEIUaNbHbBIE
TEPMHHBI, HO BO3MOXHBI OINMUOKH, KOTOPBIC CTYIEHT MOXKET HAWTH W HCIPaBUTh MO TPEOOBAHUIO
IpernoaaBaTesis, OTCyTCTBYIOT IpyOble OMOJIOTUYECKUE OLIUOKY;

«YIOBIICTBOPUTEIIBHO» — CTYICHT BIIaJieeT Oa30BBIMH 3HAHUSMH, HO B OTBETE JOIYIICHBI
OIIMOKHU, KOTOPbIE CTYACHT 3aTPYIHSETCS HAWTU U HCIPABUThH, HE 3HAET BCEX CIIECLUATbHBIX TEPMHUHOB
10 BOTIpocaM Ouiiera;

«HEYAOBJIETBOPUTEIILHO» — CTYJIEHT JIEMOHCTPUPYET HEMOHMMAaHHWE M HE3HAHHE OCHOBHOTO
cojiepaHus yueOHOro Matrepuaia, He 3HaeT CelMaIbHBIX TEPMHUHOB.

OreHKa «OTIUYHO» BBICTABIISICTCS, €CIM CTYJCHT HaOpaj Mo uroram sk3ameHa ot 85 mo 100
0aJioB;

OIICHKA «XOPOIII0» BBICTABIISICTCS, €CJIM CTyAeHT HaOpan 70—84 Gamios;

OIICHKA «YyIOBJIETBOPUTEILHOY» BBICTABIIACTCS, €CIIM CTYJEHT HaOpan 55—-69 Gamos;

OIICHKA «HEYJIOBJIETBOPUTEIBHOY BBICTABIISETCS, €CIIM CyMMa 0allJIOB COCTaBIIAET 54 U MEHee.

8. YueOHo-meTonnueckoe 1 uHGOpMANIMOHHOE 00ecriedyeHue TN CIUTIINHbI

OcHoBHas nuTepaTypa:

1. CusyxuH [I. B. O6mmii kypc pusuku. B 5 1. - M.: ®uzmatnut, 2002, 2005, 2006, 2009 r.r. T.1.
Mexanuka. http://biblioclub.ru/index.php?page=book&id=275610

2. Tepmoaunamuka u MosekynspHas Gu3HKa.
http://biblioclub.ru/index.php?page=book&id=82995

3. DIeKTpUUeCcTBO U MarHeTu3M. 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. Kanamuukos C. I'. DnekrpudectBo. YuebHoe nocobue 6-e uzf., crepeotun. (5-e uza. — 1985

r.) - M.: ®usmariut , 2008. http://biblioclub.ru/index.php?page=book&id=457783
7. JTauacoepr I'. C. Onrtuka 6-e usn., crepeot. (5-e uza. - 1976 r.) - M.: @uszmariur , 2010, 2017.

http://biblioclub.ru/index.php?page=book&id=485257
http://biblioclub.ru/index.php?page=book&id=82969

JlomonHUTEBHAS TUTEPATYPA!

1. dusuka : METOAMYECKHE YKa3aHUsA IJs CTYACHTOB [-2 KypcoB OHOJIOTO-XHMHUYECKOTO
daxynbrera / UBan. roc. yH-T ; coct. A. I1. bamnnos, E. }O. Kynukosa .— HMBanoso : UBI'Y, 2003 .— 14
c. -19 7k3.

2. bepesuna E.B., Kynukoa E.}O. JlaGopaTOpHblii NpakTHKyM MO Kypcy oOmed (Qu3muku.
NBanoso, BI'Y, 2012. -22 »x3. (http://lib.ivanovo.ac.ru/elib/dl/biology/ucheb/berezina 2012.htm)

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

4. IToctuukoB E. b. DnextpuuectBo. Koncnekr nekuuid. Yuebnoe nocodue - M.: [Ipuop-uznar ,
2007. http://biblioclub.ru/index.php?page=book&id=56353

5. DnemenTtapubliil yueOHuk ¢usuku. B 3 1. Tom 2. DnexTpuuecTtBo U Maruetusm 14-e usn. - M.:
®wusmatiut , 201 1. http://biblioclub.ru/index.php?page=book&id=82897

6. Anemkesnu B. A. Kypc o6meii ¢usukun. Onrtuka - M.: Ommariur, 2010.
http://biblioclub.ru/index.php?page=book&id=69335
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7. MuxaiinoB M. A. SnepHas pusuka u (u3uka 3JeMEHTApHBIX YacTull. YacTh neppas: Ousnka
aTOMHOTO a1pa. YyeOHoe nocobue - M.: "[Ipomereit" , 2011.
http://biblioclub.ru/index.php?page=book&id=108075Pecypcsi nH(pOpMaIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «HTepHEeT:

Pecypchl nHpOpMAIHOHHO-TEIEKOMMYHUKAIIMOHHON ceTn « THTepHEeT»:

CucremMa DdJICKTPOHHOH TOIACPKKH oOpa3oBarenbHOrO0 Tmporecca «MoH — yYHUBEPCUTET»
https://uni.ivanovo.ac.ru

[MpodeccronanbHble 0a3bl TaHHBIX U HHOOPMAIIHOHHO-CIIPABOYHBIEC CHCTEMBI:

OBC «YuuBepcurerckas Oubmuorexa onnainy www.biblioclub.ru;

http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
Onextponnas 6ubnuorexa MUBI'Y _http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-

resursy/elibnew
Onexrponnsii karanor Hb UBI'Y  http:/lib.ivanovo.ac.ru/index.php/ek

[IporpammHOe oOecrieueHue: omepanuoHHas cuctemMa Microsoft Windows, maker oguCHBIX
nporpamMm Microsoft Office mu(wmm) LibreOffice, uarepuer-6payzep Microsoft Edge u(unmm) Yandex
Browser.

VYdeOHbIe ayIUTOPUH:

- JUIS TIPOBEJICHUS 3aHATHIl JICKIIMOHHOTO THIA C KOMIUICKTOM CIICIHAIH3UPOBAHHON yueOHOU
MeOeI W TEXHUYECKUMHU CpEJCTBAMH OOYYCHHUs, CIYXKAIIUMHU ISl TPENOCTaBICHUS YYeOHOM
uHpOpManuu OOJBIION ayAUTOPHUH;

- s TPOBEACHUS 3aHATUH CEMUHAPCKOTO THIA, KOHCYJIbTAIMH, TEKYIIEr0 KOHTPOIS U
HNPOMEKYTOYHOW aTTECTAIlMUA C KOMIUICKTOM CICIHATN3UPOBAHHON y4eOHON MeOeIn U TeXHUYCCKUMHU
CpeICTBaMHU O0YUYCHHUS;

Jlaboparopus, ocHaleHHas JIa0OpaTOPHBIM 000PYAOBaHUEM, KOMIUIEKTOM CHEIHATU3UPOBAHHON
y4eOHOI MeOelTn U TEXHUYECKUMH CPEICTBAMH OOYy4CHUSI.

[Tomemienne aasl CaMOCTOSATENBHOM pabOThI, OCHAICHHOE KOMILICKTOM CIEIHATN3UPOBAHHON
y4eOHOI MeOeln, KOMITBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEHHS K ceth «MHTepHeT» u
obecnieuenuem noctyna B JUOC.

JleMoHCTpaniMoHHOE 00OpYy/IOBaHWE W Y4EeOHO-HATISATHBIE MOCOOUsS U 3aHSATHH JICKIIUOHHOTO
THIIa, 00ECTICYMBAIONINE TEMATUICCKUE UILTFOCTPALIUH:

JIEMOHCTPAIIMOHHOE 000pYI0BaHKE: MOJICTN (PU3HUSCKUX SIBICHHIA, IEMOHCTPAIIMOHHBIC YCTAHOBKH;

AJIEKTPOHHBIE TIOCOOUSI: IPE3CHTAINH;

ayIHOBU3YyalIbHBIC MOCOOWS: BHICOMATEPHAIIBI, JEMOHCTPUPYIOIIHE JIEKTPOMATHUTHBIC SIBIICHUS W
TIPOIIECCHI.
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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 Nel.

ITporpamMma oOHOBIIEHA

MIPOTOKOJ 3acenanus kadeapsl Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 H.E. Uynnenko

(nmoamnuck)

ITporpamMma oOHOBIIEHA

MPOTOKOJ 3acenanus kadeapol Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 H.E. Yynnenko

(moamnucek)

[Tporpamma oGHOBIICHA

MPOTOKOJ 3acenanus kapeaps Ne OT « » 20 T
CornacoBaHo:
PykoBogutens OI1 J.E. UyaHeHko

(nmoamnucek)



