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Hactosimiass paGouass mporpamma auciurminasl b.1.0.33 Onrtuka, aromHas ¢usuka (mamee —
pabodast mporpaMma JMCHUIUIHHBI) SBISETCS 9acThio mporpamMmbl CHelraauTeTa M0 HalpaBICHUIO
noarotoBku (crnenuanbHOocTH) 30.05.03 Menuuunckas kubepHetnka. HampaBieHHOCTH (TTpoduiin)
o0OpasoBatenbHOI TporpaMmbl: MenunuHcKas nHpopMaTHKa.

dopma 00yueHus: OUHAS

CocraBurenu:
Ne damuius, Yuénasn JonKHOCTH MecTto pa6oTsbI Hoanuce
Hmsa, OTyecTBO CTeneHb,
3BaHHUe

Pabouvas mporpamMmma IUCHMILIMHBI pACCMOTPEHA M 0I00peHa Ha 3aceaanuu Kadeapsl (mpoTokoa Ne

OT«  » 20 ).
Pabouas nmporpamma IMCHUIUIMHBI PEKOMEHA0BAaHA K YTBEPKACHUIO pELICH3EHTaMU:
Ne damuius, Yuénasn JoKHOCTH MecTto pa6oTsbI Hoanuce
HNmsa, OTyecTBO CTelneHb,
3BaHue

PaGouast mporpamMma AMCHMIUIMHBI PAcCMOTpPEHa W OAOOpEHa COBETOM WHCTUTyTa MHCTUTYT
onomeauiunasl (MBb®) (mpotokon Ne OT «___ » 20 ).




HopMmaTuBHO-1IpaBOBbIE OCHOBBI pa3pabOTKU U peanu3aiiy padodeil mporpaMMbl TUCHUTUIHHBL:

1. ObpazoBarenbHbIi cTaHaapT Bhicuiero oopaszosanuss ®I'AOY BO PHUMY um. H.U. ITuporosa
MunuctepctBa 31apaBooxpaHeHuss Poccuiickoit @enepanuu 1Mo ypoBHIO 00pa3oBaHUs
cnenuanuter no crneunanbHoctd 30.05.03 MenuuuHckas KuOEpHETHKA, YTBEPKACHHBIN
npuka3zoM oT «29» mas 2020r. Ne 365 pyk;

2. OOmras xapakTepuCcTHKa 00pa30BaTeIbHON IPOTrPAMMBI;

3. Y4eOnbIi 1aH 00pa30BaTEIHLHON MPOTPAMMEI;

4. YcraB ¥ TOKaJbHBIE AKTHl Y HUBEPCUTETA.

© @enepasibHOE TOCYIapCTBEHHOE AaBTOHOMHOE O00pa3oBaTebHOE YUPEKICHUE BBICIIETO
obpazoBanusi «PoccUiiCKMiI HAIIMOHALHBINA HCCIIEIOBATEIILCKUNA MEIUIIMHCKUN YHUBEPCUTET UMEHHU

H.N. IInporosa» Munucrepcrsa 3apaBooxpanenust Poccutickon @enepanum.



1. O0uue nmos1o:xxeHUst
1.1. Heab 1 321241 OCBOEHHS TUCIHUIIIUHBI

1.1.1. Lens.

- ®opMUPOBAHHE €CTECTBEHHOHAYYHOI'O MHMPOBO33pEHUs; - Pa3BUTHE JTOTMYECKOro MBIIUICHUS,
MHTEJUIEKTYalIbHBIX U TBOPUECKHX CHOCOOHOCTel; - Pa3BuTHe ymMeHMs] MPUMEHSATh 3HAHHE 3aKOHOB
bu3uku 1715 0OBSICHEHUS] PA3IUYHBIX MPUPOJHBIX SIBJICHHUM, CBONCTB MaTepuu, MPUHIHUIIOB pabOThHI
TEXHUYECKUX PHOOPOB B 000PYAOBAHHUS.

1.1.2. 3agaum, pemaemMsbie B X0/Ie€ OCBOCHUS TPOTPAMMbI TUCIUTIIINHBIL:

® u3ydeHHe OCHOBHBIX (PYHIAMEHTAIBHBIX (DU3NYECKUX TEOPUH (KIACCHYECKOW MEXaHHKH,
MOJICKYJISIPHOW (DU3UKH, TEPMOJIUHAMHUKHU, KIACCUYECKON AIEKTPOJNHAMUKH, CTICITHATBHOM
TGOpI/II/I OTHOCHUTCJIIbHOCTH, BOJ'IHOBOﬁ OIITUKH, KBaHTOBOI\/’I OIITHUKH, KBaHTOBOﬁ MEXaHHUKU
aTOMOB M MOJIEKYJI, TECOPHH DJIEMEHTAPHBIX YaCTHIL)

® (opmupoBaHHe TPEACTABICHUN O METO/IaX HAYYHOTO MMO3HAHUS MPUPOJIBI, O COBPEMEHHOMN
¢u3nyeckoil KapTHUHE MHpaA, O COOTHOIICHUU MEXKIY JIEHCTBUTEIBHOCTHIO U €€
a0CTPaKTHOW MOJIENTBIO

® (dopmupoBanue 0a30BBIX HABBIKOB MPUMEHEHUS (QU3UYECKUX 3aKOHOB JIJIS PEIICHUS
MEIUKO-OMOJIOTHYECKNX 3a1a9

L OBJIAJICHUC YMeHI/ISIMI/I HHaHI/IPOBaTB MU BBIIIOJIHATH 3KCHepI/IMeHT, O6pa6aTBIBaTI)
pe3y.]'IBTaTI)I I/I3MepeHI/II\/’I, BBIIBUTAaTh THUIIOTE3bI H CTpOI/ITI) a6CTpaKTHBIe MOJa€Iu,
YCTaHaBJ'II/IBaTB FpaHI/IHBI nx HpI/IMeHI/IMOCTI/I

® oBIa/icHHE HaBBIKAMU PAOOTHI C Pa3HBIMH U3MEPUTEIBHBIMU IPUOOPAMHU U HHCTPYMEHTAMH

® (popmupoBaHHUE y CTyI€HTa HABBIKOB OOIIEHHUS C KOJJICKTHBOM

1.2. MecTo AcOMIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM MPOrpaMMbl

Hucnunnuna «Onrtuka, aToMHas Qu3nka» uszydaercd B 4, 5 cemecTpe (aXx) M OTHOCHUTCS K
o0s3arenpHON yacty O1oka b.1 mucrmnnuel. SBisercst 00s13aTeNbHON TUCIIATIIINHOMN.

OO6m1ast TpyA0€MKOCTh TUCIHUIUIUHBI cocTaBisieT 9.0 3.e.

JIJ1s1 yCrienrHoro OCBOCHHS HACTOSIIECH JUCIUTIINHBI 00YUYarOImMecs TOJDKHBI OCBOUTH CIIETYIOIITHE
aucuuIuiiHeL: Beicmas martemartuka; Mudopmarwka, ocHOBBI mporpammupoBanus; dusnyeckas
XHAMUS.

3HaHUS, YMEHUSI U OMBIT MIPAKTUUECKON JCSITSIIBHOCTH, MPUOOPETCHHBIC TIPU OCBOCHUH HACTOSIICH
JTUCIMIUTMHBI, HEOOXOAUMBI ISl yCHENTHOTO OCBOCHHS IUCHMIUIMH: MenunuHckas Ouodu3uKa;
JlyueBasi nuarnoctuka; OO0mas u MeIUIUHCKas paanoouoorus; O01mas maToyorus: MaToJIOTHIecKast

aHatomusi, matogusnonorus; OyHKIMOHATbHAS TUAarHOCTUKA; MoekymspHas (hapMaKoIoTHs.



1.3. Iliianupyemble pe3yJbTaThl OCBOCHUS JUCIHUIJIMHBI

Cemectp 4

KOI[ U HAUMCHOBAHHUEC KOMIICTCHIIUHU

Koax u HammeHoBaHnue
HHAUKATOPA 10CTHKECHUS

KOMIIETCHIINHN

Ilnanupyemsle pe3yabTaThbl OCBOCHHMS AUCHHUIIIMHBI (MOXYJIA)

OIIK-1 Cnioco0eH uCcnob30BATh U IPUMEHATH (PyH/IaMeHTaIbHbIC M IPUKJIAIHbIE

MEIUIMUHCKUE, €CTCCTBCHHO-HAYYHBLIC 3SHAHUSA IJIA MNOCTAHOBKHU U PCIICHUA CTAHIAPTHBIX U

WHHOBALMOHHBIX 32124 NPO¢eCCHOHAIBHOM AeATeIbHOCTH




OIIK-1.1/13 TIpumenser
(byHIaMeHTalIbHbIE
€CTECTBEHHOHAYYHbIE

SHAHUWS UL PCIICHUA

HpO(i)eCCI/IOHaJ'IbHBIX 3ajJa4.

3HaTb: OCHOBHBIC 3aKOHBI (PU3UKHU; PU3NUECKUE SBICHUS U
MIPOIIECCHI; MOHATHSA (PU3NYECKOM, BOJIHOBOM U KBAHTOBOM ONTHKH,
MIPUHIIMAITEI pa0OTHI COBPEMEHHOTO IKCIIEPUMEHTATBHOTO
000pyI0BaHUs AJIs BBITIOJTHEHHS PaOOT, CBSI3aHHBIX C TAHHBIMU
obnactsmu pu3uky (PU3NIESCKOIA, BOJIHOBOW U KBAHTOBOM ONITHKH);
METO/IbI POBEICHUS U3MEPEHHI; OCHOBBI HAYYHOTO ITOIX0/1a;
TEOPETUIECKHE OCHOBBI (PU3NICCKUX METOJIOB M BO3MOXKHOCTH UX
MIPUMEHEHHUS, OCHOBHBIE METO/BI OOPA0OTKH | MPEICTABICHUS
IKCIIEPUMEHTAIILHBIX PE3yJIbTATOB; IPUEMbI COCTABJICHUS HAYYHO-
TEXHHYECKUX OTYCTOB, 0030pOB; U3HUECKHUE OCHOBBI

O6nopu3NIeCcKuX U PU3NKO-XUMUIECKHX TEXHOIOTHH.

YmMmers: [IpoBoauts aHanu3 HaOII01aeMBIX B PO ECCHOHATEHON
NeSITeIbHOCTH SIBJICHUH Ha COOTBETCTBUE TEM HJIM HHBIM
(byHIaMEeHTAIBHBIM (PU3NYECKUM TEOPUSIM; BBIABIATH (pU3HUECKHe
MEXaHU3MBI, JIEXKAIHE B OCHOBE SBJICHHS U OIPECIISIONINE ero
pa3BUTHE; CTPOUTH (PU3NIECKUE MOCTH U3YYaeMBIX SIBIICHUIA;
BBIOMPATh HEOOXOIUMBIE SKCIIEPUMEHTAIIbHBIC METO/IbI, /ICKBATHBIC
MOCTABJICHHBIM 3aj[a4yaM; IPUMEHSATh HaAYYHBIA OJXO01 U
HaKOIUICHHbIE (PU3NYECKHE 3HAHUS JUISI TO3HAHUS OKPYIKAIOIIETO
MUpa B IIapaIMTMe COBPEMEHHOM HAYKH; BBISBIATH TPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEX/Ty COOBITUSMU U SBJICHUSAMHU Ha OCHOBE
HAYYHOT'O TOAX0/1a; CHHTE3UPOBATh UMEIOIINECS HayUHbIC 3HAHHS
JUISL TIOCTHDKEHUSI 00Jiee CI0KHBIX (PU3NUECKUX SBIICHHIA; OCBaUBATh
HOBBIE METO/IbI UCCIICIOBAHHIA U MOJEIIH; IPOBOIUTH
aHATTUTHUYECKYIO PabOTy € JIUTEPATYPHBIMU UCTOYHUKAMU;
WCIOJIb30BATh METO/IbI OMMCAHUS (PU3HMUECKUX TPOIIECCOB MPH
pa3paboTke, MOAETHUPOBAHNUH M TOCTAHOBKE UCCIIEAOBATEILCKUX
3a]a4; BBIABISATH KPUTHUECKUE MOMEHTHI U TIPOOIIEMBI
Oono(r3nUecKUX M (PU3UKO-XUMUIECKIX TEXHOJIOTHIA NMEIOIITUE
(bu3nYecKyIo MPUUKHY; YUUTHIBATh (PU3HUECKIE OCOOCHHOCTH
KOHKPETHOW TEeXHOJIOTHH, & TAKXKE BO3MOKHOCTHU MPOMBIIUIEHHOCTH

0 €€ peanu3aluu.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
[Tpumenenus ¢pyHIaMEHTaNbHBIX (PU3UYECKUX 3aKOHOB, OHATHH U
METOJIOB JJISl peIIeHUs CTaHAAPTHBIX MPO(ECcCHOHANBHBIX 33124,
OTIpeJIeJIeHUs] HOBBIX 00JlacTel ccieI0BaHUs U CO3aHUsl HOBBIX

TEXHOJIOTHUH.




OIIK-1.11/14 Tlpumenser
NpUKJIaIHbIE
€CTECTBEHHOHAYYHbIE

SHAHUWS UL PCIICHUA

HpO(i)eCCI/IOHaJ'IbHBIX 3ajJa4.

3HaTb: OCHOBHBIC 3aKOHBI (PU3UKHU; PU3NUECKUE SBICHUS U
MIPOIIECCHI; MOHATHSA (PU3NYECKOM, BOJIHOBOM U KBAHTOBOM ONTHKH,
MIPUHIIMAITEI pa0OTHI COBPEMEHHOTO IKCIIEPUMEHTATBHOTO
000pyI0BaHUs AJIs BBITIOJTHEHHS PaOOT, CBSI3aHHBIX C TAHHBIMU
obnactsmu pu3uky (PU3NIESCKOIA, BOJIHOBOW U KBAHTOBOM ONITHKH);
METO/IbI POBEICHUS U3MEPEHHI; OCHOBBI HAYYHOTO ITOIX0/1a;
TEOPETUIECKHE OCHOBBI (PU3NICCKUX METOJIOB M BO3MOXKHOCTH UX
MIPUMEHEHHUS, OCHOBHBIE METO/BI OOPA0OTKH | MPEICTABICHUS
IKCIIEPUMEHTAIILHBIX PE3yJIbTATOB; IPUEMbI COCTABJICHUS HAYYHO-
TEXHHYECKUX OTYCTOB, 0030pOB; U3HUECKHUE OCHOBBI

O6nopu3NIeCcKuX U PU3NKO-XUMUIECKHX TEXHOIOTHH.

YmMmers: [IpoBoauts aHanu3 HaOII01aeMBIX B PO ECCHOHATEHON
NeSITeIbHOCTH SIBJICHUH Ha COOTBETCTBUE TEM HJIM HHBIM
(byHIaMEeHTAIBHBIM (PU3NYECKUM TEOPUSIM; BBIABIATH (pU3HUECKHe
MEXaHU3MBI, JIEXKAIHE B OCHOBE SBJICHHS U OIPECIISIONINE ero
pa3BUTHE; CTPOUTH (PU3NIECKUE MOCTH U3YYaeMBIX SIBIICHUIA;
BBIOMPATh HEOOXOIUMBIE SKCIIEPUMEHTAIIbHBIC METO/IbI, /ICKBATHBIC
MOCTABJICHHBIM 3aj[a4yaM; IPUMEHSATh HaAYYHBIA OJXO01 U
HaKOIUICHHbIE (PU3NYECKHE 3HAHUS JUISI TO3HAHUS OKPYIKAIOIIETO
MUpa B IIapaIMTMe COBPEMEHHOM HAYKH; BBISBIATH TPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEX/Ty COOBITUSMU U SBJICHUSAMHU Ha OCHOBE
HAYYHOT'O TOAX0/1a; CHHTE3UPOBATh UMEIOIINECS HayUHbIC 3HAHHS
JUISL TIOCTHDKEHUSI 00Jiee CI0KHBIX (PU3NUECKUX SBIICHHIA; OCBaUBATh
HOBBIE METO/IbI UCCIICIOBAHHIA U MOJEIIH; IPOBOIUTH
aHATTUTHUYECKYIO PabOTy € JIUTEPATYPHBIMU UCTOYHUKAMU;
WCIOJIb30BATh METO/IbI OMMCAHUS (PU3HMUECKUX TPOIIECCOB MPH
pa3paboTke, MOAETHUPOBAHNUH M TOCTAHOBKE UCCIIEAOBATEILCKUX
3a]a4; BBIABISATH KPUTHUECKUE MOMEHTHI U TIPOOIIEMBI
Oono(r3nUecKUX M (PU3UKO-XUMUIECKIX TEXHOJIOTHIA NMEIOIITUE
(bu3nYecKyIo MPUUKHY; YUUTHIBATh (PU3HUECKIE OCOOCHHOCTH
KOHKPETHOW TEeXHOJIOTHH, & TAKXKE BO3MOKHOCTHU MPOMBIIUIEHHOCTH

0 €€ peanu3aluu.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
[Tpumenenus ¢pyHIaMEHTaNbHBIX (PU3UYECKUX 3aKOHOB, OHATHH U
METOJIOB JJISl peIIeHUs CTaHAAPTHBIX MPO(ECcCHOHANBHBIX 33124,
OTIpeJIeJIeHUs] HOBBIX 00JlacTel ccieI0BaHUs U CO3aHUsl HOBBIX

TEXHOJIOTHUH.




Cemectp 5

Koa u HauMeHOBaHHE KOMIIETEHIIMH

Koa v HaumenoBanue
HHINKATOPA J0CTHKECHUS

KOMIICTCHI U

ILnanupyemble pe3yJbTaThl OCBOCHHS AUCHUILIHHBI (MOYJIS1)

OIIK-1 CnocoGeH ucnoib30BaTh M NPUMEHATH (PYHAAMEHTAJIbHbIC H IPUKJIAIHbIC

MCAMIUHCKHE, €CTCCTBCHHO-HAYYHbIC SHAHUSA T/ MOCTAHOBKHA U PCHICHUSA CTAHAAPTHBIX U

HMHHOBAIIMOHHBIX 3a1a4 HpO(l)eCCHOHaHLHOﬁ ACATECJIbHOCTH




OIIK-1.1/13 TIpumenser
(byHIaMeHTalIbHbIE
€CTECTBEHHOHAYYHbIE

SHAHUWS UL PCIICHUA

HpO(i)eCCI/IOHaJ'IbHBIX 3ajJa4.

3HaTb: OCHOBHBIC 3aKOHBI (PU3UKHU; PU3NUECKUE SBICHUS U
MIPOIIECCHI; MOHATHS aTOMHON M KBAHTOBOW (PM3UKHU U UX
B3aMMOCBSI3b; METO/IbI PA0OTHI C anmaparypou ass
MHUKpOMacCIITaOHBIX H3MEPEHHIA; IPUHIIUITBEI paOOTH COBPEMEHHOTO
AKCIIEPUMEHTAIILHOTO 000PY1I0BaHUS JIJISl BBITIOJIHEHUS PadoT,
CBSI3aHHBIX C JAHHBIMH 001acTsIMU (U3UKU (ATOMHOM U KBAHTOBOM
(GU3MKN); OCHOBBI HAYYHOT'O TIOAX0/1a; TEOPETHUECKUE OCHOBBI
(GU3NIECKUX METOJIOB U BO3MOKHOCTH UX IPUMEHEHUST; OCHOBHBIE
METObl 00paOOTKHU U MPE/ICTABIICHUS SKCIIEPUMEHTAIBHBIX
PEe3yJIbTaTOB; PUEMBbI COCTABJIEHUSI HAYYHO-TEXHUYECKUX OTYETOB,
0030p0B; (pu3HUECKUEe OCHOBBI OMOPU3NIECKUX U (PUZUKO-

XUMHYECKUX TEXHOJIOTHM.

YmMmers: [IpoBoauts aHanu3 HaOII01aeMBIX B PO ECCHOHATEHON
NeSITeIbHOCTH SIBJICHUN Ha COOTBETCTBUE TEM HJIM HHBIM
(byHIaMEeHTAIBHBIM (PU3NYECKUM TEOPUSIM; BBIABIATH (pU3HUECKHe
MEXaHU3MBI, JIEXKAIHE B OCHOBE SBJICHHS U OIPECIISIONINE ero
pa3BUTHE; CTPOUTH (PU3NIECKUE MOCTH U3YYaeMBIX SIBIICHUIA;
BBIOMPATH SKCIIEPHUMEHTAIILHBIE METO/IbI, 3I€KBAaTHBIE TOCTABICHHBIM
3ajauaM; MPUMEHATh HAYYHBIH MOJX0/1 U HAKOIUICHHBIE (PU3UUECKUe
3HAHUS JUISI TO3HAHUS OKPY’KAIOIIET0 MUpa B ITapajiurme
COBPEMEHHOW HaYKH; BBISBIIATh IPUYUHHO-CIICACTBEHHBIC CBI3U
MEX]y COOBITUSIMH U SIBJICHUSIMU Ha OCHOBE HAyYHOT'O TOAXO0/1a;
CHHTE3MPOBATh MMEIOLINECS HAYYHbIC 3HAHUS JUIs TIOCTHKECHUS
Oosiee CIOKHBIX (PU3MYECKUX SBJICHUI; OCBAaUBATh HOBBIE METOIbI
WCCIICIOBAaHHUI U MOJEIIH; TPOBOIUTH AHATUTUYECKYIO paboTy C
JAUTEPATyPHBIMU HCTOYHUKAMH; UCIIOIH30BATH METO/IbI OIIMCAHUS
(U3NYIEeCKUX MPOLECCOB MpH pazpaboTKe, MOJACIUPOBAHUH U
MIOCTAHOBKE MCCIIEAOBATENBCKUX 33/1a4; BBISABISATh KPUTHUECKUE
MOMEHTHI ¥ IPO0IIeMbl OMOPU3UIECKUX U PUZUKO-XUMHUUIECKIX
TEXHOJIOTHI UMEroIre GU3NIECKYIO IPUUNHY; YUYUTHIBAT
¢usnveckre 0cOOEHHOCTH KOHKPETHOW TEXHOJIOTHH, a TAKXKe

BO3MOXXHOCTH IPOMBIIIJICHHOCTH 110 et pcajim3anuu.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
[Tpumenenus ¢pyHIaMEHTaNbHBIX (PU3UYECKUX 3aKOHOB, OHATHH U
METOJIOB JJISl peIIeHUs CTaHAAPTHBIX MPO(ECcCHOHANBHBIX 33124,
OTIpeJIeJIeHUs] HOBBIX 00JlacTel ccieI0BaHUs U CO3aHUsl HOBBIX

TEXHOJIOTHUH.




OIIK-1.11/14 Tlpumenser
NpUKJIaIHbIE
€CTECTBEHHOHAYYHbIE

SHAHUWS UL PCIICHUA

HpO(i)eCCI/IOHaJ'IbHBIX 3ajJa4.

3HaTb: OCHOBHBIC 3aKOHBI (PU3UKHU; PU3NUECKUE SBICHUS U
MIPOIIECCHI; MOHATHS aTOMHON M KBAHTOBOW (PM3UKHU U UX
B3aMMOCBSI3b; METO/IbI PA0OTHI C anmaparypou ass
MHUKpOMacCIITaOHBIX H3MEPEHHIA; IPUHIIUITBEI paOOTH COBPEMEHHOTO
AKCIIEPUMEHTAIILHOTO 000PY1I0BaHUS JIJISl BBITIOJIHEHUS PadoT,
CBSI3aHHBIX C JAHHBIMH 001acTsIMU (U3UKU (ATOMHOM U KBAHTOBOM
(GU3MKN); OCHOBBI HAYYHOT'O TIOAX0/1a; TEOPETHUECKUE OCHOBBI
(GU3NIECKUX METOJIOB U BO3MOKHOCTH UX IPUMEHEHUST; OCHOBHBIE
METObl 00paOOTKHU U MPE/ICTABIICHUS SKCIIEPUMEHTAIBHBIX
PEe3yJIbTaTOB; PUEMBbI COCTABJIEHUSI HAYYHO-TEXHUYECKUX OTYETOB,
0030p0B; (pu3HUECKUEe OCHOBBI OMOPU3NIECKUX U (PUZUKO-

XUMHYECKUX TEXHOJIOTHM.

YmMmers: [IpoBoauts aHanu3 HaOII01aeMBIX B PO ECCHOHATEHON
NeSITeIbHOCTH SIBJICHUN Ha COOTBETCTBUE TEM HJIM HHBIM
(byHIaMEeHTAIBHBIM (PU3NYECKUM TEOPUSIM; BBIABIATH (pU3HUECKHe
MEXaHU3MBI, JIEXKAIHE B OCHOBE SBJICHHS U OIPECIISIONINE ero
pa3BUTHE; CTPOUTH (PU3NIECKUE MOCTH U3YYaeMBIX SIBIICHUIA;
BBIOMPATH SKCIIEPHUMEHTAIILHBIE METO/IbI, 3I€KBAaTHBIE TOCTABICHHBIM
3ajauaM; MPUMEHATh HAYYHBIH MOJX0/1 U HAKOIUICHHBIE (PU3UUECKUe
3HAHUS JUISI TO3HAHUS OKPY’KAIOIIET0 MUpa B ITapajiurme
COBPEMEHHOW HaYKH; BBISBIIATh IPUYUHHO-CIICACTBEHHBIC CBI3U
MEX]y COOBITUSIMH U SIBJICHUSIMU Ha OCHOBE HAyYHOT'O TOAXO0/1a;
CHHTE3MPOBATh MMEIOLINECS HAYYHbIC 3HAHUS JUIs TIOCTHKECHUS
Oosiee CIOKHBIX (PU3MYECKUX SBJICHUI; OCBAaUBATh HOBBIE METOIbI
WCCIICIOBAaHHUI U MOJEIIH; TPOBOIUTH AHATUTUYECKYIO paboTy C
JAUTEPATyPHBIMU HCTOYHUKAMH; UCIIOIH30BATH METO/IbI OIIMCAHUS
(U3NYIEeCKUX MPOLECCOB MpH pazpaboTKe, MOJACIUPOBAHUH U
MIOCTAHOBKE MCCIIEAOBATENBCKUX 33/1a4; BBISABISATh KPUTHUECKUE
MOMEHTHI ¥ IPO0IIeMbl OMOPU3UIECKUX U PUZUKO-XUMHUUIECKIX
TEXHOJIOTHI UMEroIre GU3NIECKYIO IPUUNHY; YUYUTHIBAT
¢usnveckre 0cOOEHHOCTH KOHKPETHOW TEXHOJIOTHH, a TAKXKe

BO3MOXXHOCTH IPOMBIIIJICHHOCTH 110 et pcajim3anuu.

BuaseTh npakTHYeCKUM ONBITOM (TPYAOBBIMU /1€ CTBUAMM):
[Tpumenenus ¢pyHIaMEHTaNbHBIX (PU3UYECKUX 3aKOHOB, OHATHH U
METOJIOB JJISl peIIeHUs CTaHAAPTHBIX MPO(ECcCHOHANBHBIX 33124,
OTIpeJIeJIeHUs] HOBBIX 00JlacTel ccieI0BaHUs U CO3aHUsl HOBBIX

TEXHOJIOTHUH.







2.®opmbl padoThI 00y4AOIIUXCH, BUAbI Y4eOHBIX 3aHATHI U UX TPYA0EMKOCTh

®opmbl padoTsl o0yqaromuxcst / Buabl yueOnsbix 3anatuii / | Becero | Pacnpenenienmne yacos
DopMbI IPOMEKYTOYHOM aTTECTALIUH 4acoB 1o cemMecTpam
4 5

YueOHble 3aHATHS

KontakTHasi padoTa 00y4aommuxcs ¢ npemnojgaBarejieM B 160 80 80

cemectpe (KP), B T.u.:

Cemunapckoe 3anstue (C3) 44 22 22

Jlexumonnoe 3anstue (JI3) 64 32 32

Jlaboparopuo-npaktudeckoe 3ansrue (JII13) 48 24 24

Kontponbnas padota (KP) 4 2 2

CamocrosiTesibHas padora o0yuawmuxcs B cemectpe (CPO), 128 64 64

B T.4.:

[TonroToBka K yueOHBIM ay TUTOPHBIM 3aHATUSIM 128 64 64

IIpome:xyrounas arrecranus (KPIIA), B T.4.: 9 0 9

Ok3ameH (D) 9 0 9

[MoaroroBka k 3x3ameny (CPITA) 27 0 27

B yacax: OT/ = 324 144 180
OO01mas Tpy0eMKOCTh KP+CPO+KPITA+CPIIA
mucuuasl (OT) B 3aueTHbIX eauHunax: OT/I (B 9.00 4.00 5.00
qacax)/36




3. Copep:xkanue IUCHUNIHHBI

3.1. Conep:xanue pa3ieioB, TeM IMCHUILIAHBI

4 cemecTp

Ne

n/n

Hudp

KOMIICTCHIIUHN

HaumenoBanmue pasaesna
(MoayJis1), TeMbI

JTUCIUIITNHEI

Copnep:xanue pa3esa U TeMbI B

AUJTAKTHYCCKHUX ¢AMHHUIIAX

Pazgea 1.

Ontuka

OIIK-1.M13 , |Tema 1. OcHOBHBIE 3aKOHBI

OIIK-1.1J4 |onTuku

[TonsTue ceera. 'eomeTpuueckasi onTuka. 3aKOH
OTpaKeHUs. 3aKOH IIPEIOMIICHUS (3aKOH
Cuemnst). 3akoH ooparumocTH. [TomHOE
BHyTpeHHee oTpaxenue. [Ipuauun depma.
Tonkue MuH3BL. YpaBHEHHE «IUTH(OBIIUKA
mun3». Cepuueckue 3epkana. Ilocrpoenne
u300paxeHnid. ClokeHUEe ONTUYECKHX CHCTEM.
[TorpemnocTtu onTrueckux cucreM. OnTuyeckue
npuOOpBI. DHEPTUsl CBETOBOI BOJIHBI.
®oromerpusi. Dynkuusa BugHoctu. CBeTOBOM
notok. Cuna csera. OCBEIIEHHOCTb. SIPKOCTb.

CBETUMOCTD.

OIIK-1.113 ,
OIIK-1.1]14

Tewma 2. UaTepdhepentus

DJIeKTpOMarHuTHas mpupojia ceeta. [Ipunuun
I'tolireHca ¥ 3aKOH TTPETOMIICHUS.
Hutepdepennius cBeToBbIX BOJH. [IpuHIUI
cynepno3uiuu. KorepeHTHocTs u
MOHOXPOMAaTUYHOCTh. ClI0KEHUE KOTEPEHTHBIX U
HEKOTE€PEHTHBIX JICKTPOMArHUTHBIX KOJICOaHHA.
Bpems u nnuHa korepeHTHOCTH. OnTuueckas
JuinHa myTu. Pacuet unTepdepeHIIMoHHOM
KApTUHBI OT ABYX UCTOYHUKOB. OnbIT FOHTa.
Pacnipenenenue MHTEHCUBHOCTH B
uHTephEepPEHITMOHHON KapTHHE. BexkTopHas
nuarpamma. Mismenenue (as3sl BOJHBI PU
MPOXOKJICHUM TPAHUIIBI pa3jeia cpell u
oTpaxkenuu. UHTepdepeHIus cBeTa B TOHKHX
mieHkax. [loyockl paBHOM TOIIMHBI M TIOJIOCHI

PpaBHOI'O HAKJIOHA. KOJ'ILI_[a HeroTona.




OIK-1.1J13 ,
OIIK-1.11/14

Tewma 3. qudpakuus ceeta

[Nonstue nudpaxuun ceera. [Ipunuun ['roirexca-
Openens. Meron 308 @penens. udpakuus
®peHens OT AUCKa U KPYTJIOro OTBEPCTHSI.
Judpakiys B mapamienbHbIX JyyaxX OT LIEJH.
Hcnonb30BaHre BEKTOPHBIX JUarpamm st
onucanus qudpaxuu Openens u Gpaynrodepa.
Pazpemaroniast cnocoOHOCTh OOBEKTHBA.
Hudpakiuonnas pemerka. Jucnepeus u
paspelaronias CiocoOHOCTh TU(PaKIUOHHON
pemietku. Jludpakiysi peHTT€HOBCKOTO
U3Ty4YeHUs Ha KPUCTANINYECKON pelleTKe.

®opmyna Byneda-bparra. ['onorpadust.

OIIK-1.1]13 ,
OIIK-1.1]14

Tewma 4. Tlonspusanus ceera

EcrecTBeHHBIN U NOJIAPU30BAHHBINA CBET.
OcHoBHble TUIBI OApU3aMil. 3akoH Mantoca.
Crenens nonspusanuu. [longpuzanus npu
OTpaXCHUHU U IPEJIOMJICHUH CBETA HA TPaHULIE
JBYX IU3JIEKTPUUECKUX cpell. DopMyibl
O®penensd. HanpaBieHHOCT U3IIyd4eHUs
Kosiebronierocs 3apsnaa. Yron bprocrepa.
JBoiiHoe nmyuyenpenomieHue. EctecTrBeHHast
aHu3oTponusi. OJHOOCHBIE U IBYOCHbIE
Kkpuctauisl. [lonspouas! 1 nonsipru3aiMoOHHbIE
npusMmsbl. [Tnactuaku B 1/4 1 1/2 AnuHBI BOTHBIL.
HckyccTBeHHAs aHU30TPOIINSL.
Onexrpoontuyeckue 3¢ dexts Keppa u

[Tokkenbca. BpaleHne mioCKOCTH MOISPU3ALUU.

OIIK-1.1/13 ,
OIIK-1.11/14

Tema 5. BzaumogaeiicTBue
3JICKTPOMArHUTHBIX BOJIH C

BCIICCTBOM

Jucnepcus cBeTa. DIEKTPOHHAS TEOPUS
mucnepcuu. HopmanbHas u aHoManbHast
mucnepcuu. CBs3b TUCIIEPCUHU C TIOTJIOMICHUEM.
BonnoBoit naket. ®a3oBas u rpymnmnoBas
ckopocTH cBeta. [lornomnienue cBera. 3akoH
byrepa. Paccesinue cBeta. 3akoH Pases.
Paccesinue B MyTHBIX cpefax u addext Tunmamns.
Dddext Jomiepa 111 37€KTPOMArHUTHBIX BOJIH.

N3nyuenne BaBunosa - YepeHkoBa.




OIK-1.1J13 ,
OIIK-1.11/14

Tema 6. KBanToBasg ontuka

TennoBoe n3nydeHne. PaBHOBECHOE U3ITyUYEHHUE.
DHepreTuveckas CBETHMOCTh. VcIyckaTenbHas 1
MorJIoaTeIbHAasT CHOCOOHOCTH. AOCOIIOTHO
yepHoe Tero. Cepoe Teno. 3akod Kupxroda.
Pacnpenenenne 3HEpTUH B CIIEKTpe aOCOIIOTHO
yepHoro tena. @opmyna Panes-Jxunca.
KBanToBas rumnoresa u ¢popmyia [ranka.
CrnenctBust popmyssl [Tnanka. 3akonst Credana-
bonwsimana u Buna. OnbeiT bore. DHeprus u
umnyJisc ¢poroHa. KopmyckyasipHo-BOIHOBON
nyanusM usnydenus. orosddexr. YpaBHenue
Oitamreiina. Buapl hotoaddekra. [laBnenue
csera. OnbiTel Jlebenesa. KBanToBoe 1 BOJTHOBOE
oOBsicHeHus naBieHus ceeta. DPpdext Komnrona

U €r0 TEOpHs.

S cemecTp

Ne

/o

Hudp

KOMIICTCHIIUHA

HaumenoBanmue pa3aesna
(MoayJis1), TeMbI

JAUCHHUIIIMHBI

Copnep:xanue pa3jesa U TeMbl B

AHJAKTHYICCKHUX ¢AMHHUIIAX

Pa3zgen 1. Ato

MHas (pU3HKa

OIIK-1.1/13 ,
OIIK-1.1]14

Tema 1. Teopus aroma

Pesepdopna-bopa

JIunenyaTsle CIIEKTPHI U3IIy4YEHUsI AaTOMApHOTO
raza. Mogenu atoma. OnsiT Pezepdopaa.
ITocrynartsr bopa. bopoBckas Teopus
BOIOpoAHOro aromMa. CrieKTpel aToMa BOAOpO1a
no bopy. OnsiT @panka u I'epra. Pentrenosckas
TpyOka. TOpMO3HOE PEHTI€HOBCKOE U3TyUYCHUE U
€ro KOpOTKOBOJIHOBAsI TPaHULIA.
XapaKTepUCTUYECKOE PEHTTEHOBCKOE U3IIyYEHUE.

3axoH Mo3iu.




OIK-1.1J13 ,
OIIK-1.11/14

Tema 2. BoiHOBBIE CBOWCTBA

MaTepuu

I'unioresa ne bpoitns. yinaa BoHs! 1e bpoits.
BomHoBeie cBoiicTBa yacTuil. ONMBITHOE
000CHOBaHKE KOPITYCKYJIIPHO-BOJTHOBOTO
nyanu3Ma yactull. Judpakius 31eKTpoHOB.
Omnbrter [pBuccona u J>xepmepa. CooTHOIIEHHE
HEONPEIEIECHHOCTEN KOOPAUHATEI U UMITYJIbCA,
SHEpruu U BpeMeHu. BonHoBas pyHkuus u ee
cTaTHCTUYEeCKul cMbIci. BonHoBas pyHKIus
cB0OOAHOM YacTulsl. [IpuHLMI cynepno3unyu B

KBAaHTOBOU MEXaHUKE.

OIIK-1.1]13 ,
OIIK-1.1]14

Tema 3. OCHOBBI KBAHTOBOU

MCXaHHUKHU

Omneparopbl B KBAaHTOBOW MEXAHHUKE.
CoOcTBeHHbIE (PYHKIIMM U COOCTBEHHBIE
3Ha4eHMs. MOMEHT UMITyJIbCa B KBAHTOBOU
MexaHuke. YpasHenue llIpénunrepa u
¢u3ugeckuit cMbich ero pemeHuid. [IpuHimn
IIPUYMHHOCTU B KBAHTOBOM MEXAHUKE.
BeposATHOCTHBIN 1ETEPMUHU3M B IIPUPOJE.
[Ipunnun coorsercTBUs. CTallMOHAPHBIE
cocTtosgHMs. YacTua B NOTCHIMAIBHOU IME.
[orennmaneHblit Oapbep. [IpoxoxaeHue
YaCTHUIIBl Yepe3 MOTCHIUABHBINA Oapbep.
lMapmoHnueckuii ocuuusITOp. ATOM BOJIOpOJA.
peutenne ypaBHeHus pénunrepa aiist atoma
BOZIOpoAa. [ 1aBHBIE KBAHTOBBIC YUCIIA.

Pacnpenenenue 31eKTpOHHOTO 00JIaKa.

OIIK-1.1/13 ,
OIIK-1.11/14

Tema 4. MHOT03JIEKTPOHHBIE

aTOMBI

[Tpunnun 3anpera [laynu. 3anonnenue
INEKTPOHHBIX 000704YeK. CHEeKTPHI MIETOUHBIX
metasuioB. [IpaBuno or6opa. Dddekr 3eemana.
MynbTUIUIETHOCTD CIIEKTPOB U CIIUH 3JIEKTPOHA.
CrnosxeHue MOMEHTOB MMITYJIbCA B aTOME.
AnoManbHbIi 3¢ ekt 3eemana. [llupuna u casur

CIICKTPAJIbHBIX JIMHUH.




OIK-1.1J13 ,
OIIK-1.11/14

Tewma 5. Jlazepsl

[Torynonienue, CIOHTaHHOE U BBIHYKJIEHHOE
UCIyCKaHHE U3NTydyeHus. BeiBoa hopMyib
[Inanka no DinmTeiny. Kunetuka
BBIHY’KJICHHBIX IIepexo10B. IHBepcHas
3aCEeIEHHOCTh YPOBHEH U CIIOCOOBI €€ CO3aHus.
Pe3onancHoe normnouienue. Jlazeps! (pyOnHOBBIN
U TeINii-HeOHOBBIN). Tpex U YeThIpeXypOBHEBbIE

cxeMbl. HennHeHas onTuka.

OIIK-1.1]13 ,
OIIK-1.1]14

Tema 6. Monekynsl u

KPUCTAJLIBI

Oueprust Moniekysl. KonebarenbHeie u
BpalllaTelbHble YPOBHU. MoJeKyspHbIe
cnekTpsl. KoMOMHaIIMOHHOE paccessHue CBeTa.
Kpucrannnueckas pemerka. TermioémMKocTb

kpuctaioB. @ononsl. Ipdext Méccbayapa.

OIIK-1.1/13 ,
OIIK-1.11/14

Tema 7. Mukpockonus

CKaHUPYIONIUH 3JEKTPOHHBIA MUKPOCKOIT
(meTekTHpOBaHNE BTOPUYHBIX 3JICKTPOHOB,
NETEKTUPOBAHUE OTPAKEHHBIX DJIEKTPOHOB,
3JIEMEHTHBIN aHaTN3 — SHEPTOAUCIIEPCUOHHBIH
aHaJIN3, BOJTHOAMCIIEPCUOHHBIN aHaIN3);
JIBYXJTy4€BOM MUKPOCKOIT; aTOMHBI CHJIOBOM
MUKPOCKOIT; pEHTTeHOBCKUH nuddpakromerp;
PamaHOBCKHIT MUKPOCKOIT, KOH(POKATHHBIH
MUKPOCKOIT; SJLTUTICOMETP; MPOPHUIOMETP;

Tomorpad.

OIK-1.UJ13,
OIIK-1.11/14

Tema 8. ®dusmka aTOMHOTO

sapa

CtpoeHue aTOMHOTO sijipa. 3apsi, pasMep U
Macca aToMHoOro sapa. MaccoBoe u 3aps10Boe
yncna. Cocras a1pa. Hyknonsl. U3oTomns!.
[TonsiTue o cBOMCTBaX M MPUPOJIE ANEPHBIX CUIL.
DHeprus cBA3M siipa. Y elibHask SHEPTUs CBSI3U
A1pa U €€ 3aBUCUMOCTb OT MacCOBOTO YHCIIA.

Kanenphas u o6onouedHas Moemnu siipa.

OIIK-1.113 ,
OIIK-1.1]14

Tema 9. SAnepHble peakuun

PagnoakTBHOCTE. 3aKOHOMEPHOCTH O~ U [3-
pacrnagoB aTOMHBIX siiep. 3aKOH paJu0aKTUBHOTO
pacnaga. AKTuBHOCTb. [lo3umerpusi. SAnepHbie
pEeaKIK 1 3aKOHBI cOXpaHeHus1. Peakiumn
nenenus. llennas peakuus. Peakuus cunresa.

H,[IepHaH U TCpMOAACpHAas SHCPICTHKA.




10 |OIIK-1.1/3 , |Tema 10. DnemenTapHbie DyHIaMEHTAIbHBIE B3aUMOJICHCTBUA.
OIIK-1.MJ14 |gacTuIbl DJIeMEHTapHBIC YaCTUIIBI M AHTUYACTHIIBI.
KBapku. Buabl B3auMoI€CTBUN U HX
00beIMHEHNE B paMKaX €IMHON TCOPHUH.
Knaccudukanmst s3meMeHTapHbIX 9acTHIl. MeTo b

IMMOJIYYCHHA U Ha6J'IIO)I€HI/I${ SJICMCHTApPHBIX

gactull. Kocmudeckue qydn. Y CKOPUTENIN YaCTHII.

3.2. Ilepeyenb pa3aenoB, TeM IUCHUILUIMHBI JJIsi CAMOCTOSITEJLHOT0 H3Yy4YeHUs
o0yyamumMmcs
Paznernbl 1 TeMbI AUCIUIUIMHBL TSI CAMOCTOSITEIIbHOTO M3YUYCHHS 00YYaIONUMHUCS B IPOTpaMMe He

MpeayCMOTPCHBI.



4. TeMaTH4YeCKHIi IJIAH JUCHUIIIMHBI.

4.1. TemaTn4yeckuii JIAH KOHTAKTHOM padoThl 00y4YaIOIINXCH € pPenogaBarTeyaeM.

Ne (Bugbl Ilepnon o0yuenns (cemectp) |KonmuecrBo |Buabi Dopmbl
n |y4eOHBIX ITopsinkoBbIe HOMepa 1 4acoB KOHTPOJIA KOHTPOJIA
/m |3aHsiTMi /  |HAaMMeHOBaHHUe pa3/ieJioB. KOHTAKTHOM |ycleBaeMOCTH |ycreBaeMOCTH U
¢popma IopsaaxoBbie HOMEpPa U padoThI MPOMEKYTOYHOH
MPOMeE:K. HAUMeHOBaHHe TeM pa3/ieJioB. aTTecTaluu
arrecrannu |Tembl yueOHBIX 3aHATHIA. KII |o11 [P3 |o1P
1 2 3 4 5 6 | 7 (8|9
4 cemecTp
Pa3nea 1. Ontuka
Tema 1. OcHOBHBIE 3aKOHBI ONITHKHU
1 J3 OcCHOBHbIE 3aKOHBI ONITHKU 2 Ji| 1
2 C3 OCHOBHBIE 3aKOHBI ONITHKU 4 T 1 1
3 J3 OcCHOBHBIE 3aKOHBI OITUKU 2 i 1
4 C3 OCHOBHBIE 3aKOHBI ONITHKU 2 T 1 1
5 JI3 OcCHOBHBIC 3aKOHBI ONITHKHU 2 pil| 1
6 JIII3 OcCHOBHBIE 3aKOHBI ONITHUKU 4 T 1 1
Tema 2. Marepdepenuns
1 J3 Wntepdepenius 2 Ji| 1
2 C3 HNutepdepennus 2 T 1 1
3 J3 WuTepdepenims 2 I 1
4 JII13 Nurepdepennus 4 T 1 1
Tema 3. Jludpakuus ceera
1 JI3 Judpakuus cBeTa 2 pi| 1
2 C3 Hudpakmus ceeta 2 T 1 1
3 J3 Judpakimus ceera 2 Ji| 1
4 JII3 Hudpakuus cBeta 4 T 1 1
5 J3 Hudpaxius ceera 2 i 1
6 C3 Judpakuus ceera 2 T 1 1
Tema 4. [Tonspuzamus ceeta
1 JI3 [Tonsipusanus cBeta 2 jil| 1
2 JIII3 IHonspusanus ceera 4 T 1 1




3 JI3 [Monsipusarnus cBeta 2 Ji|
4 C3 [Tongpuzanus ceera 2 T
5 JI3 [Tonsapuzanus cBera 2 pi|
6 JIT3 [Tonsipusanus cBeta 4 T
Tema 5. BzauMozeicTBre 2JIEKTPOMArHUTHBIX BOJIH C BELIECTBOM
1 J3 Bzaumopeiicrteue 2 Jil|
ANEKTPOMATrHUTHBIX BOJH C
BEILIECTBOM
2 C3 BsaumopelictBue 2 T
ANEKTPOMArHUTHBIX BOJIH C
BEIIECTBOM
3 JI3 B3aumopeiictBue 2 ji|
3JIEKTPOMArHUTHBIX BOJIH C
BEILIECTBOM
4 JII3 Bzaumopencreue 4 T
ANEKTPOMATrHUTHBIX BOJH C
BEILIECTBOM
5 JI3 BsanmopelictBue 2 pil|
AEKTPOMArHUTHBIX BOJIH C
BEIIECTBOM
6 C3 B3aumopeiictBue 2 T
ANEKTPOMATrHUTHBIX BOJIH C
BEILIECTBOM
Tema 6. KBanToBast onTuka
1 JI3 KBanToBas onrtuka 2 pl
2 C3 KBanToBas ontuka 4 T
3 J3 KBanrtoBas ontuka 2 I
4 KP Texyuuit pyOesxHbIi 2 P
(MOIyNBHBII) KOHTPOJIb.
S cemecTp
Pa3nen 1. AtomHas ¢pusuka
Tema 1. Teopus aroma Pezepdopna-bopa
1 J3 Teopus aroma Pesepdopna- 2 Jil|

bopa




2 C3 Teopus aroma Pezepdopma- 4 T
bopa
3 J3 Teopus atoma Pesepdopaa- 2 I
bopa
4 C3 Teopus aroma Pezepdopna- 2 T
bopa
Tema 2. BoaHOBbBIE CBOMCTBA MaTepUH
1 J3 BonHoBbIe cBolicTBa MaTepuun 2 I
2 JI13 BoiHoBBIE CBOMCTBA MaTEPUU 4 T
3 JI3 BousiHOBBIE CBOMCTBa MaTepuu 2 pi|
4 C3 BonHoBbIE cBOliCTBAa MaTepun 2 T
Tema 3. OcHOBBI KBAHTOBOM MEXaHUKU
1 J3 OCHOBBI KBAHTOBOM MEXaHUKU 2 Jil|
2 JII13 OCHOBBI KBAHTOBOW MEXaHUKH 4 T
3 J3 OCHOBBI KBAHTOBOM MEXaHUKHU 2 I
4 C3 OCHOBBI KBAHTOBOM MEXaHUKHU 2 T
5 JI3 OCHOBBI KBAHTOBOM MEXaHUKHU 2 pil|
6 JIII3 OCHOBBI KBAHTOBOM MEXaHUKU 4 T
Tema 4. MHOT03J1IEKTPOHHBIE ATOMBI
1 J3 MHOro371€KTpOHHBIE ATOMBI 2 Ji|
2 C3 MHOr0371€KTpOHHBIE ATOMBI 2 T
3 J3 MHOr0371€KTpOHHBIE aTOMBI 2 I
4 JIII3 MHOTr03J1€KTPOHHBIE ATOMBI 4 T
Tema S. Jlazepsl
1 JI3 Jlazepsr 2 Ji|
2 J3 Jlazepsl 2 Jil|
Tema 6. MoiieKyibl U KpUCTaJUIbI
1 J3 MonekyJibl ¥ KpUCTaILIbL 2 |
2 JIII3 Mounexyiibl 1 KpUCTaJLIbI 4 T
3 J3 Moutekynbl 1 KpUCTaJUIbI 2 i
4 C3 MoneKkyJibl U KpUCTaJLIbI 2 T
Tema 7. Mukpockonus
1 J3 Mukpockonus 2 jil|




2 JIII3 Mukpockonus 4 T 1 1
Tema 8. ®usuka aTOMHOTO fA11pa

1 J3 ®du3uka aTOMHOTIO s1pa 2 il 1

2 C3 ®usznkKa aTOMHOTO sJIpa 2 T 1 1

Tema 9. nepnsle peakuun

1

J3

SAnepHble peakuuu 2 Jil|

2

C3

SAnepHble peakuuu 4 T

Tema 10. DnemeHTapHBIEC YACTUIIBI

1

C3

DneMeHTapHbIe YaCTULIbI 2 T

2

KP

Texymuit pyOexHbIit 2

(MOZYIbHBIN) KOHTPOJIb

Texymuii KOHTPOJb yCHEBAEMOCTH OOYyYaIOLIErocs B CEMECTpe OCYLIeCTBIAETCA B (opmax,

npeaAyCMOTPCHHBIX TCMATUYCCKUM ITIJIAHOM HaCTOSILL[ef/’I pa6oqel71 mporpaMMmbl JUCHUIIJIMHBI.

@DopMBI TPOBEICHUSI KOHTPOJISL YCIIEBAEMOCTH M MPOMEKYTOYHOHN aTTeCTAIlUU 00YUYaIONINXCs /BUTBI

paboThI 0O0YJArOIIHUXCS

Ne ni/mt @opMbl POBEIEHUS TEKYIIEr0 KOHTPOJIS ycneBaeMocTH |Buabl padoTsl
U npoMe:kyTouHoi aTTecTanuu odyuawiuxcs (PTKY) |odyuarommuxcsa (BPO)

1 Kontpons npucyrcrus (KIT) [IpucyrcTBue

2 Omnpoc nmucemennsiit (OIT) BrinosiHeHue 3aganus B
MUChMEHHOU (hopMme

3 Pemenne npaktudeckoii (cutyanuonHoi) 3aaayuu (P3) Pemenue
IIPaKTUYECKOU
(cuTyaloHHOI) 3a1a4n

4 [TpoBepka nabopaTopHoii padoTs! (JIP) Boinonnenue (3amuTa)

nabopaTopHO# pabOTHI

4.2. ®opMbl NPOBeICHUS] IPOMEKYTOYHOMH aTTECTAIUN

4 cemecTp

1) ®opma npomMeKyTOUHON aTTECTALIUH -

2) ®opma OpraHu3aluy IpoOMeXyTOUHOM aTTecTaluu -

5 cemectp

1) ®opma npoMeKyTOUHON aTTeCTalluy - DK3aMeH

2) ®opma opraHu3aluy IpoMeXyTOUHOM arrectanuu -Onpoc KOMOMHUPOBAHHBIN




5. CTpyKkTypa peTHHIa 110 AN CHMILIMHE

5.1. Kpurtepuu, mnokaszareJu IPOBEACHUS TeKYHIero KOHTPOJS YCIHeBaeMOCTH C
HCII0JIb30BAHMEM 0A/VIbHO-PEHTHHIOBOM CHCTEMBbI.

PeliTUHr 1O JUCHMIUIMHE PaCCUMUTHIBAETCS IO pe3yjibTaTaM TeKyIlled ycrneBaeMOCTH
obyuatomerocsi. Tum KOHTpoJis 10 BceM (popmaM KOHTpoJist AuddepeHIIMPOBaHHBINA, BBICTaBISIOTCS
OIICHKHU MO IIKaye: "HeyqoBIEeTBOpUTENBHO", "ynoBieTBOpUTENbHO", "xopomo", "otnnuno". Mcxons
U3 COOTHOIIEHUS W KOJHMYECTBA KOHTPOJEH, paCCUUTHIBAIOTCS PEUTHHIOBBIE Oalibl,

COOTBETCTBYIOIIHE cUcTeMe TU(PPEepeHITUPOBAHHOTO KOHTPOJISL.

4 cemectp
DOpPMBI TeKYIIero Maxc. CooTBeTCcTBHE OLICHOK
. Kou-Bo Sk
Buabl 3aHATHH | KOHTPOJISI yCIIeBA€MOCTH .| KOJI-BO | peiiTHHrOBLIM GajL1aM
KOHTpoJIei
/BUABI padOTHI 0aJJ10B TK|BTK|O11.|Xop.|VioB.
JlaGopatopHo- IIpoBepka
npaktudyeckoe |JIII3|  maboparopHoii JIP 6 60 B| T |10 ]| 7 4
3aHATHE paboThI
Pemenue
CemuHapckoe MPaKTUYECKOU
C3 . P3 9 90 B| T |10 ]| 7 4
3aHATHE (cuTyanMoHHOM)
3aa4n
Kontposbnas .
KP | Onpoc nucemennsiii |OI1 1 350 [B| P [350(234| 117
pabora
CymMma 6asioB 3a cemecTp 500
5 cemectp
DOpPMBI TeKYIIero Maxc. CooTBeTCcTBHE OLICHOK
. Kou-Bo Sk
Buabl 3aHATHH | KOHTPOJISI yCIIeBAeMOCTH .| KOJI-BO | peiTHHrOBLIM GajL1aM
KOHTpoJIei
/BUABI padOTHI 0aJ1J10B TK|BTK|O11.|Xop.|VioB.
JlaGopaTopHo- IIpoBepka
npaktudyeckoe |JIII3|  mabGoparopHoii JIP 6 60 B| T |10 ]| 7 4
3aHATHE paboThI
Pemenue
CemuHapckoe MPaKTUYECKOU
C3 . P3 9 90 B| T |10 ]| 7 4
3aHATHE (cuTyanmoHHOM)
3a1a4mn
KonTponsnas .
KP | Onpoc nucsmenssiin [OI1 1 350 | B| P (350|234 117
paborta




CyMMa 6aioB 3a ceMecTp 500

5.2. Kpurepuu, mokaszareju M MNOPSJAOK NPOMEXKYTOYHOH arrecTalMu O00y4arluxcs ¢
HCI0JIb30BAHNEM OA/ILHO-PEMTUHIOBOM cucTembl. [lopsaaok nmepeBoga pedTMHrOBOM OLIEHKH
o0y4yamuierocsi B TpaAMIMOHHYI0 CHCTEMY OLICHOK

IMopsinok MpoMe:KYTOYHOI aTTecTalMHM 00y4YaloUIerocsi mo JUCUMIIMHEe (Moay.nai0) B ¢opme
3a4éra

[To wToram pacuera peHTHMHTa NO AUCUUILIMHE B 4 ceMmecTpe, OOydaromuiics MOXKET OBITh

aTTECTOBAH IO JUCLUIUIMHE 0€3 MOCEICHUs TPOLETy P 3a4éTa, TP yCIOBUH:

OneHka PeiliTuHrOBBIN 02111

3a4uTeHo 300

ITopsinok MPOMEKYTOYHOH ATTeCTANMH 00Yy4YalUIIerocs Mo AMCHMILIMHE (Moay.aw) B ¢opme
JIK3aMeHa

Ilo uroram pacuera peWTHHra mo AMCIUIUIMHE B 5 ceMecTpe, OOydaroUIUiics MOKET ObITh
aTTECTOBAH C OLIEHKAaMU «OTJIMYHO» (MpPU YCIOBUM AOCTHKeHUs He MeHee 90% OamnoB wu3
BO3MOJKHBIX), «XOpomio» (MpH YCIIOBHH IOCTHKCHHS HE MeHee 75% O0aioB M3 BO3MOXKHBIX),
«YJIOBJIETBOPHUTEIIBHOY» (TP yCIIOBUM JOCTHXKEHUs He MeHee 60% 0aioB U3 BOZMOXHBIX) U CAAHHBIX
Ha OLIEHKY HE HUXXE «yJOBJIETBOPUTEIBHO» BCEX 3aINIAHUPOBAHHBIX B TEKYILIEM CEMECTpPE pyOeKHBIX
KOHTpOJIeH 0e3 mocemieHus Mpouenypsl 3k3ameHa. B cimydae, eciam 00ydyaromIuiicss HE COTJIACEH C
OIICHKOW, PaCCUUTAHHOM MO pe3yjbTaTaM UTOTOBOTO PEHTHHTA IO IUCIMIUIMHE, OH 0053aH MPONTH
IPOMEKYTOYHYIO AaTTECTAllMIO 10 JHCHUILNIMHE B ceMecTpe B ¢opMe dK3amMeHa B IMOPSIKE,
IPEeTyCMOTPEHHOM paboyeil mporpaMmMol AMCUMIUIMHBI U B CPOKH, YCTAHOBJIEHHBIE pPaCIUCaHUEM
IK3aMEHOB B paMKax 3K3aMEHAIIMOHHOW CECCHH B TeKymeM cemectpe. OOydaroniuiicst 3asBisieT o
CBOEM JKEJIaHUU MPOUTH NPOMEKYTOUHYIO aTTECTAlMI0 MO JUCLUUIIMHE B (OpME 3K3aMeHa He
IIO3/IHEE IEPBOr0 JHS JK3aMEHALMOHHOM CECCUHU, CAEJAB COOTBETCTBYIOIIYIO OTMETKY B JUYHOM
KaOMHETe 10 COOTBETCTBYIOLIEH NIHUCUMIUIMHE. B TakoMm ciydae, pEeMTHHI, pacCUUTaHHBIA IO
JUCLUIUIMHE HE YUWUTBHIBACTCS MpHU MpoLEaype NpoMexyTouHoi aTrectauuu. [lo utoram arrecrauuu
00y4aroImuics MOXKET MOIYYUTh JIFOOYIO OLIEHKY M3 UCIOJIb3YEMbIX B YUEOHOM MPOLIECCE: «OTIUYHOM,

«XOpouIo», KyaoBJICTBOPUTCIbHO», «HCYAOBJICTBOPUTCIILHO)).

Ounenka PeiiTuHroBBIN 02171
OT1au4HO 900
Xopouo 750
Y10BJ1IeTBOPUTEIBHO 600




6. ®oHA OLIECHOYHBIX CPEACTB M0 JUCHHUILINHE (MOIYJII0) AJIsl IPOBeeHNs TeKyIero KOHTPOJIs U
NPOMEKYTOYHOM aTTecTANMHA

4 cemecTp

IlepeyeHb BONPOCOB ISl MOATOTOBKHU K NMPOMEKYTOYHOM aTrTecTanuu B gopme 3a4éTa

l. I'eomerpuyeckas onTuka U €€ OCHOBHbIC 3aKOHBI. IlonHOe BHyTpeHHee oTpakeHue. IIpuHumn
®depma.

2. Tonkue MMH3bI. YpaBHEHUE JUH3BI. YPaBHEHUE «IUTU(POBIINKA JTUH3.

3. CnosxkeHne ONTHYSCKUX CHCTEM. HOFpeH_IHOCTI/I onTuyeckux cucreM. ONTHYECKHUE HpI/I60pBI.

4. ®otomerpus. Oynkuusa BugHoctu. CBeToBoM moTok. Cuia cBera. OCBEIMIEHHOCTh. SIPKOCTD.
CBeTUMOCTb.

5. DuexktpomarHuTHas npupoja ceera. [Ipunuun [roiireHca u 3aKoH MpeIoMIICHUS.

6. Unrepdepenuus cBeToBbix BosH. [Ipunnun cynepnozunuu. OnTudeckas JIMHA MYTH.

7. Pacuer unTepdepeHIMOHHON KapTUHBI OT ABYX McTouHUKOB. OnbiT FOHra. UHTEepdhepennus crera B

TOHKHUX IJICHKAX.

8. ITlosiockl paBHOM TOJIIMHBI M TIOJIOCH paBHOrO HakJIoHa. Kosbiia HeroToHA.

9.  Judpakmus ceera. [Tpunmun ['oitreaca-Openens. Meton 300 Openernsi.

10. Pa3pematomiast cnocobHoCcTh 00BeKkTHBA. KpHuTepuii Panes.

11. JQudpakmuonHas pemretka. Pa3zpemnraromas ciocoOHOCTh TU(DPaAKIIMOHHON PEIIETKH.

12. Qudpakius peHTTeHOBCKOTO U3TyUeHHUS Ha KpucTayinieckon pemetke. opmyrna Bynbsda-bparra.

13. EcrecTBeHHBIN U NOJspU30BaHHBIA cBeT. OCHOBHBIE TUIIBI Nossipu3anuil. 3akoH Maitoca. CreneHb

HOJISAPU3ALUH.

14. Ilonspuzauus npu OTPAaXEHUU M NPEJOMIIEHHM CBETA HAa I'PAHMIE JIBYX IMAJIEKTPUUYECKUX CpE.

®opmynsl Ppenens. Yrou bprocrepa.
15. [IBoitHoe nyuenpenominenue. EcrecTBeHHas aHM30Tponysi. OJHOOCHBIE U IBYOCHbBIE KPUCTAJUIbI.

16. IMonsipou bl U MONSAPU3ALMOHHBIE TPU3MBL. [InacTunku B 1/4 u 1/2 1avHbBI BOJTHBIL.



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

HckyccTBeHHas anu3otponus. DnektpoonTtrueckue 3¢ dextsl Keppa u [Tokkenbca.
Jucnepcus cBeTa. DIEKTPOHHAS TEOPUS IUCIIEPCHH.

Hopwmanbnas u anomanbeHast nucnepcuu. CBs3b IUCIIEPCUU C TIOTJIOIIEHUEM.
Bpamnienue miockocTH Moisipu3aiiy B ONTUYECKH aKTUBHBIX BEIIECTBAX.
Jlucniepcus cBeTa. DIEKTPOHHAS TEOPHS TUCIIEPCHH.

HopwmanbHas u anomanbHas aucnepcuu. CBsi3b JUCTIEPCUU C MOTTIONIEHUEM.
BonnoBoit naket. ®a3oBas u rpymnmnoBasi CKOpOCTH CBETA.

[Tornomenue ceera. 3akoH byrepa.

Paccesnue cera. 3akoH Panes. Paccesnue B MyTHbIX cpenax. Ddpdext Tunpans.
N3nyyenne BaBuiiosa — YepeHkona.

D¢ dexr lomnepa ams 37€KTPOMarHUTHBIX BOJIH. KpacHoe U crHee cMelIeHue.
TennoBoe nznyuenue. PaBHoBecHOE U3iTydeHHE. DHEpreTuyeckas CBETUMOCTb.

HcnyckarenpHas U moryioniaTelibHas criocoOHocTtu. AGcomoTHO depHoe Teno. Cepoe Teno. 3akoH

Kupxroda.
3akonbl Ctedana-bonsiimana u Buna. ®opmyna Panes-Jxunca.
KBanToBas runotesa u ¢popmyna [Tnanka. Cnencrsus ¢popmyist [lnanka.
KopryckyasipHO-BOTHOBOH JTyanu3M U3ITydeHHst. DHeprus 1 umiyibe ¢porona. OnsiT bote.
®otorddext. YpaBuenue DitHmrerina. Buasl poroaddexra.
Hasnenue ceeta. OnbiThl JlebeneBa. KBanToBOE 1 BOIHOBOE OOBSCHEHHS JaBICHUS CBETA.
S cemecTp
IlepeyeHsb BONPOCOB /IS MOATOTOBKHU K NPOMEKYTOYHOM aTTecTallu B (popMe IK3aMeHA

I'eomeTpuueckas onTUKa U €€ OCHOBHbIE 3aKkoHbI. [lonHOe BHyTpeHHee oTpaxenue. [IpuHuumn

®depma.



&

o

10

11

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Tonkue nuH3bL. YpaBHEHUE JIMH3BL. Y paBHEHHE «IIUTA(OBILUKA JIUH3Y.
CrnoxeHune onTruueckux cucreM. [lorpemHocti ontTuyeckux cucreM. ONTHYECKUE MPHOOPHI.

®oromerpus. Pynkuusa BugHocTH. CBeToBoM nmoTok. Cuila cBeta. OCBELIEHHOCTh. SIpKOCTb.

CBeTUMOCTD.
DnexkTpomMarauTHas npupoja cseta. [Ipunuun [rolireHca u 3aKoH NpeIoMIICHHUS.
WnTepdepenius cBeToBbIX BOMH. [IpuHimn cynepno3unuu. Ontudeckas AIUHA My TH.

Pacuet untepdepeHIOHHOM KapTUHBI OT IBYX HcTOoYHUKOB. OnbIT FOHra. MuaTepdepenius ceera B

TOHKUX IJICHKAX.
[Tonock! paBHOM TOJIIMHEI U MOJIOCHI paBHOTO HakioHA. Konbiia HeioToHa.
Hudpakuus ceeta. [Ipunnun Iroiirenca-®dpenens. Meroa 30 Openens.

. Pazpemaromas cmocooHocth 00bekTHBa. Kpurepuit Panes.

. HMudpakunonnas pemerka. Paspemaromias crmocoOHOCTh AUGPAKIIMOHHON PEIIETKH.

. ludpakuust peHTT€HOBCKOTO M3JIyYeHHS Ha KpucTayuindeckoi pemerke. opmyna Bynsda-bparra.

EctecTBeHHBIN U MOJsIpU30BaHHBIN cBeT. OCHOBHBIE TUIBI MoJspu3anuil. 3akoH Mantoca. CteneHb

HOJISIPU3ALUH.

HOHHpHSaHI/Iﬂ IIpru OTPAKCHUH M IMPCIOMJIICHUH CBCTA HA I'paHULC ABYX AHUIJICKTPHUYCCKHUX CPCI.

®opmynsl Openenda. Yron bprocrepa.

JIBoitnoe myuenpenomiienne. EctectBennast anuzotpornus. OJHOOCHbBIE U IBYOCHBIE KPUCTAJLIBI.
[Tonsipouiet 1 oNsipU3aiuoHHbIe PU3MEL. [InacTuaky B 1/4 v 1/2 myiMHBI BOJTHBL.
HckyccTBenHas anu3orponus. dnekrpoontuyeckue 3gdextsl Keppa u [Tokkensca.

Jucnepcus cera. DNeKTpOHHAs TEOpHUs TUCIIEPCUU.

Hopwmanbnas u anomanbeHast nucrnepcu. CBsi3b TUCIIEPCUU C TIOTJIOIIEHUEM.

Bpaienue niockocTy noiasipu3alyy B ONTUYECKH AKTUBHBIX BEILIECTBAX.

Jucnepcus cBera. DNeKTpOHHAs TEOpUs JUCIIEPCUU.

HOpMaJIBHaH 1 aHOMaJIbHasl JUCIICPCHUH. CBs3b AUCIICPCHUHU C MMOTJIOMICHUCM.



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38

39

40.

41

42.

Bomnosoit maker. @a3oBas u rpyunmoBasa CKOpOCTHU CBCTA.

[Tornomenue ceera. 3akoH byrepa.

N3nyuenune BaBunoBa — YepeHkosa.

Kupxroda.
3akonsl Ctedana-bonsiiMana u Buna. ®opmyna Panes-Jxxunca.

KBanToBas runotesa u ¢popmyna [Tnanka. Cnencreus ¢popmynst [lnanka.

®otorddext. YpaBuenue DitHmrerina. Buasl poroaddexra.

Dddexr Komnrona u ero teopusi.

OmnbiT Pe3epdopaa no paccessHUIO 0-4aCTHIL.

aToMa.

. JIuHeiuaTble crieKTphI U3TyUeHHsI pa3pexeHHbIX ra3zoB. O0o0meHHas Gopmyna banemepa.

Paccestnue cBeta. 3akon Panes. PaccessHue B MyTHBIX cpenax. Dddext Tunmans.

Dddexr Jomtepa 11 2IeKTPOMarHUTHBHIX BOJIH. KpacHoe u cuHee cMerieHue.

TeruoBoe n3nydeHue. PaBHoBecHOE H3TydeHHe. DHEepreTuyeckasi CBEeTUMOCTb.

KopmyckynsipHO-BOTHOBOH Jyain3M H3Iy4YCHUS. DHEPTUs U UMIyJIbc GporoHa. OmbiT bore.

JlaBnenue ceera. OnbiThl JIcOeneBa. KBaHTOBOE M BOJIHOBOE OOBSICHECHHMS JIaBJICHHS CBETA.

. bopoBckas Teopus BogopoaHoro aroma. CriekTpsl aroma Bojoposa no bopy.

XapakTepucTUYecKoe PeHTTEHOBCKOE U3ITyUeHHE.
. I'mnoresa ne bpoiinsa. BonHoBast mpupo/ia 3J€KTpOHA B aTOME.

KopnyckynsapHo-BOJHOBOM aAyanu3M dYacTull. JlJIMHA BOJIHBI

JOITIOJIHUTCIIBHOCTH.

ne bpoiins.

UcnyckaTensHas u morjiomareabHas crnocooHocTr. AGconoTHO yepHoe Teno. Cepoe Teno. 3akoH

OmngIT chaHKa )41 Fepua, HO,[LTBep)KI[aIOH_II/Iﬁ CyHICCTBOBAHUC JUCKPETHBIX SHCPICTUYCCKUX ypOBHGfI

PenTtrenosckas pr61<a. TOpMO3HOC PCHTICHOBCKOC HU3JIYYCHHUC W €TI0 KOPOTKOBOJIIHOBAA I'paHUIIA.

[Tpuanun



43.

44

45

46

47

48.

49.

50

51

52

53.

54

55

56

57

58.

59.

60

61

BonuoBeie cBoiicTBa uactui. OmbITHOE 0OOOCHOBAaHHME KOPIYCKYISPHO-BOJHOBOTO Jyailu3Ma.

Judpaxius 3JeKTPOHOB.

. CooTHoOIIEHNE HEOTIPENETIEHHOCTEN KOOPAUHATEI U UMITYJIbCA, SHEPTUU U BPEMEHHU.
. BonmHoBast ¢pyHKIMA U ee CTaTUCTHYECKUH cMbIcH. [IpuHIUN cynepno3uiiuy B KBAHTOBON MEXaHHKe.
. Omneparopsl B kBaHTOBOM MexaHHKe. COOCTBEHHbIE (DYHKIIMHM U COOCTBEHHBIE 3HAUCHMUS.
. Ypasnenue llpeaunrepa u pu3ndeckuii CMBICI €r0 peIeHH.
[IpyHUIMI NPUYMHHOCTH B KBAaHTOBOW MeXaHUKE. BepOSATHOCTHBIM AETEPMHHU3M B IIPUPOJE.
[TpyHLIMII COOTBETCTBUS.
Pemenne ypasHenus lllpeaunrepa nis 4acTuibl B MOTEHUUATbHON fMe C OECKOHEYHO-BBICOKUMHU
CTCHKaMH.
. IIpoxoskaeHue yacTuie NOTEeHIUAIBHOrO Oapbepa KOHEYHOH BBICOTHI.
. Pemienue ypaBuenus Llpenunrepa s rapMOHUYECKOTO OCHUIUISATOPA.
. KBanToBo-mMexaHnueckas MOJEJIb CTPOCHUSI aToma Bojaopoaa. Pemenue ypaBuenue llpeaunrepa mis
OCHOBHOT'O COCTOSIHMSI aTOMa BOJOPOJa.
I'maBHble kBaHTOBbIE uncina. [Ipunnun 3anpera Ilaynu. 3anonHenue 060704YeK U MOI0O0JIOUEK B
aToMe.
. CrexTpsl menoyHbsix MeTamuioB. [IpaBuiio oréopa mpu u3aydaTeIbHOM MEPEXoie.
. MarHuTHBII MOMEHT JJIEKTpOHA B aTrome. DddekT 3eeMaHna.
. Cnue snektpona. Cro)keHrHe MOMEHTOB UMITYJIbca B aToMe. AHOMaNbHBIN AP eKT 3eemaHna.
. IlluprHa ¥ CABUT CHEKTPAJIbHBIX JIMHUM.
[Tornomienue, CIOHTAaHHOE M BBIHYKJCHHOE HCITyCKaHUE M3Iy4eHus. BoBon ¢opmynsr [lnanka no
OUHIITEHHY.
Jlazepbl. MHBepcHas 3aCeICHHOCTh YPOBHEH M CIIOCOOBI ee co3gaHus. Tpex U YeThIpexXypOBHEBBIE
CXEMBI.
. OHeprus Mmonekyibl. KonebaTenpHble 1 BpalaTelbHbIe YPOBHHU.
. Monekynsapnslie criekTpbl. KoMOMHAIIMOHHOE paccesiHue CBeTa.



62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

CxaHMpyOIINN IEKTPOHHBINA MUKpOCKOII. [IpocBeunBaromuii 3J1eKTPOHHBI MUKPOCKOII.
ATOMHBIN CUIOBOW MUKPOCKOIL.

Kpucrannmueckas pemerka. TemmoéMKoCTh KpUCTAILIOB.

®dononbl. Dpdext Méccbayapa.

CrtpoeHne aTOMHOTO sipa. 3apsj, pa3Mep U Macca aTOMHOTO sipa.

[TonsiTe 0 cBOMCTBaX U MPUPOJE AAECPHBIX CHIL.

OHeprus CBA3M sApa. Y JesbHas SHEPTUs CBS3U SApa U €€ 3aBUCUMOCTb OT MACCOBOI0 YHUCJIA.
KanenpHas u 06o104yedHas MoemH sipa.

PannoakTuBHOCTE. 3aKOHOMEPHOCTH 0~ U - pacmagoB aTOMHBIX siIEP.

3aKOH paIM0aKTUBHOTO MpeBpallieHus. AKTUBHOCTb.

SAnepHbie peakiun. 3aK0HBI cOXpaHeHus. (P (HEKTHBHOE CEUCHUE PEAKIIHH.
Honusupyroliiee u3nydeHne. JKpaHupoBaHue. MeTobl 103UMETPUH.

Peakuun nenenus. Llennas peakuus. fAnepHas sHepreTuka.

Peaxnus cunresa. TepmosiiepHas SJHEpreTUKa.

DeMeHTapHbIe YaCTHLIbI ¥ aHTUYacTUIbl. Kitaccudukamnys 3ieMeHTapHbIX YaCTHII.
@dyHaMeHTaIbHbIE B3aUMOACHCTBUS U X 00BbEIMHEHUE B paMKaxX €MHOM TEOpHH.
Meroas!l perucTpanuu 3JIEMEHTAPHBIX YaCTULL.

Kocmuueckue myuun. Y CKOpUTENN 4acTULL.

KBapku. ['mrooHbI.



JK3aMeHANMOHHDbIN OWJIeT Uil POBEJAeHUs IK3aMeHa

denepalibHOE TOCYAApCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIETO 0Opa3zoBaHmsl «Poccuiickuii HaIMOHAIBHBINA UCCIIEI0BATEIbCKUN MEIUITUHCKHIMA
YHUBEPCUTET
umenu H.U. ITuporosa» Munucrtepcta 3apaBooxpanenus Poccuiickoit deneparnu
OI'AOY BO PHUMY wum. H.U. ITuporosa Mun3zapasa Poccuu (ITuporoBckuii Y HUBEpCUTET)

IK3aMEHALMOHHBIN OnJieT Neo

JUIs IpoBeieHus 9k3amena 1o aucuuminie b.1.0.33 Onrtuka, aromHas ¢pusuka
1o nporpamme Crienuanurera
10 HaIlpaBJIEHUIO TOAroToBKM (cnenuanbHocth) 30.05.03 Menununckas kubepHeTuka

HamnpaBlIeHHOCTh (TIpod b)) MeaunuHackas nHGopMaTuka

1. ®oroapdext. YpaBuenue Ditnmreitna. Bunpsl porosrddexra.

2. I'mnore3a ne bpoitia. BonHoBas npupoa 3JIEKTPOHA B aTOME.

3. OnpenenuTs yIeIbHYI0 SHEPTUIO CBSI3H SECB (?HEpruIo CBsI3U, OTHECEHHYIO K OJTHOMY

HYKJIOHY) aJis sifep: 1) ; 2) . Macchl HeWTpallbHbIX aTOMOB T€JIUS U YIJIepojia COOTBETCTBEHHO

27 27

paBubl 6.6467-10 ©" 1 19.9272:107°" kr.

3aenyrommii ['yceitn-3ane Hamuk I'ycelinara orsl
Kadenpa pusuku MbD




7. MeToauveckne yKazaHus 00y4al0UIUMCS 110 OCBOCHHIO JUCIHUNIMHBI
JIJIsi MOATOTOBKH K 3aHAATHAM CEMHHAPCKOI0 THIIA 00YYAIOIIHUCS J0JIKEH
U3YUYUTh CIEUHAIbHYIO JIUTEpaTypy MO TeMe (pPEeKOMEHJOBAHHbIE YYEOHHKH, METOJUYECKHE

mocoOus)



8. YuedOHO-MeTOAMUYECKOE,

AUCHMILTUHBI
8.1. Ilepeuyens JiuTepaTyphbl N0 AUCHUILINHE:

HH(poOpMALMOHHOEe W MAaTepHAJbHO-TEXHHYECKoe oldecneyeHue

Ne | HaumeHoBaHue, aBTOP, roja u Hcnoab3yercs KosaunvecTBO DIeKTPOHHBIH
n MeCTO U3IaHHus NPy U3yYeHUHu IK3eMILISIPOB B | aJipec pecypcoB
n pa3nesion ouoIHOTEKE
1 2 3 4 5
1 [Kypc pusuku: yuebHOE mocodbue, |ATomHas pusuka 2
Tpodumona T. U., 1990 OnTuka

2 |Kypc oOmelt pusuku: yueOHoe AToMHas pu3uKa 0 https://e.lanbook.
nocoowue st By30oB, CaBenbeB M. |Onrtuka com/book
B., 2024 /390626

8.2. Ilepeuenn pecypcoB MHGOPMALMOHHO-TEJIEKOMMYHUKANMOHHON ceTH «VHTepHET», B TOM

yucsie npodeccCuoHaIbHBIX 023 TaHHBIX, HEO0OXOAUMBIX /IJIA OCBOCHHSI JUCHUNIMHBI (MOIYJIA)

[lepeuenr pecypcoB HH(MOPMALMOHHO-TEIEKOMMYHUKALIMOHHON ceTH «VHTepHEeT», B TOM YHCIE

HpO(I)eCCI/IOHaJ'IBHLIX 0a3 ,Z[aHHLIX,HCO6XO)II/IMLIX JJIA OCBOCHUA JUCHUITIIMHBI (MO,Z[y.TIH) OTCYTCTBYCT.

8.3. Hepeqeﬂb I/IH(l)OpMaIII/IOHHBIX TeXHOHOFHﬁ, HCIMOJB3YEMbBIX IIPpU OCYIIECTBJICHUU

o0pa30BaTeJILHOTO MpoLecca Mo AUCHUILINHE (MOAY.JIIO0), BKJIIOYasl NepeyeHb NMPOrpPaMMHOIO

o0ecnevyeHus U I/IH(])OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM (l'lpl/l HaJII/I‘lI/IH)

1. ABTOMaTH3UpOBaHHBIH HWH(POPMAIMOHHBIN KoMIuieke «LludpoBas aaMUHHCTpPATUBHO-

obpasoBarenbHas cpena PHUMY um. H.U. [Tuporosax»

2. Cucrema ynpaBlieHHs] 00y4YeHHUEM



8.4. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIHILIMHBI (MOLYJIs1)

Kaxnpiii oOyuaromuiicss B TedeHHE Bcero mnepuoja oOydeHHs oOecrieueH WHIANBUIYaIbHBIM
HEOTPaHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOHN MH(OpMallMOHHO-00pa30BaTeNbHOM cpelle YHUBEpCUTETa
U3 JI000W TOYKH, B KOTOpPOl MMeeTcs AOCTyHn K MH(QOPMAMOHHO-TEIEKOMMYHHUKAIIMOHHON ceTu
«utepuer» (nanee - cetb «MlHTEpHETY), KaK Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HHOOPMAITMOHHO-00pa30BaTeIbHAS Cpella YHUBEPCUTETA O0SCIICUYNBACT:

- JOoCTyn K yuyeOHOMY IUIaHy, paboueil mporpamMme AUCHUIUIMHBI, 3JIEKTPOHHBIM Y4eOHBIM
U3IaHUSIM U DJIEKTPOHHBIM 00pa30BaTEIbHBIM pecypcaM, yKa3aHHbIM B paboueil mporpamme
JUCIUTLINHBL,

- (hOopMHUPOBAHKE AIEKTPOHHOTO MOPTHOIHO 00YUAIOIIETOCs, B TOM YHCIIE COXPAHEHHE €T0 padoT H
OIICHOK 32 3TH PabOTHI.

YHUBEpPCUTET pacrojaraet CIeIyIIIUMH BUIAMU MOMEUIEHUI U 000pyAOBaHUS Ui MaTEpHUAIbHO-
TEXHUYECKOro obecrieueHuss 00pa3oBaTENbHON NEATEeIbHOCTH JUIsl peanu3anuu o0pa3oBaTebHOU

MPOTpPaMMBbl TUCIUIUTAHBI (MOJTYJIS):

Ne | HammeHnoBaHue 000py/10BaHHBIX Y4eOHBIX Ilepeuens cnenUaIU3MPOBAHHOI
n | ayauropuid MedeJsin, TeXHHYEeCKHX CPe/ICTB
/m o0y4eHHUs

1 | Ayauropuu ajis npoBeAeHUs 3aHsITHi JiekimonHoro | Jlocka mapkepHasi, KommnberoTepHas

THIIA, 3aHATUN CEMUHAPCKOIO TUIIA, TPYIIIOBBIX U TEXHUKA C BO3MOKHOCTBIO
VHJVBHlyaJIbHBIX KOHCYJIBTALUMI, TEKYILErO nojkJtoueHus K cetu “Murepuer”,
KOHTPOJIA U IPOMEKYTOYHON aTTECTaLlUH, IIpoexTop MyIbTUMEAUINHBIN

00opyIoBaHHAS MYJTbTUMEIUUHBIMA U WHBIMH

cpeacTBaMH 00y4eHUs

2 | YueOHbIC ayTUTOPUH JIJIsI TPOBEACHUS Hocka mapkepHas, [Ipoexrop
MPOMEKYTOYHOUN aTTECTallK1 MYJIbTUMEIUNHBIN

3 | [TomerieHus ajst caMOCTOSITENbHOM pabOThI yuebHass MeOenb (CTOMbI, CTYJIbs),
o0yyaroImuxcs, OCHaIllEHHbIE KOMITBIOTEPHOM KOMITbIOTEPHAsI TEXHUKA C
TEXHUKOH ¢ BO3MOXHOCTbIO MOJIKJIIOYEHHUS K CETH BO3MOKHOCTBIO IOJKIIIOYEHHUS K CETH
"NuTepHer" u o0ecneyeHneM 10CTyna B «MHTepHeT» U obecrieueHneM JOCTyma
3JIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTEIbHYIO B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
Cpeay opraHu3aluu 00pa30BaTeNbHYIO CpeLy

YHI/IBepCI/ITeT obecrieucH HCO6XO,Z[I/IMLIM KOMIIJICKTOM  JIMOCH3WMOHHOI'0O H CBO60,[[HO
pacupoCTpaHiACMOTro MmporpaMMHOIr0 obOecrieueHus (COCTaB OonpecaAciIACTCA B pa6oqel71 nporpamMmme

JUCLHUIIIIMHBI U ITOJJIC)KUT OOHOBJICHUIO npu HCO6XOI[I/IMOCTI/I). bubnnoreuHbIit (bOHI[ YKOMIUICKTOBAH



NeYaTHBIMU M3JaHUAMM U3 pacuera He MeHee 0,25 sk3eMIuIsipa KaXAoro M3 M3/1aHUM, yKa3aHHBIX B
paboueil mporpamme AMCLUMIUIMHBI, Ha OJHOTO OOYYalOUIerocs M3 4YHCIa JIHI, OJHOBPEMEHHO
OCBaMBAIOIINX COOTBETCTBYIOLIYIO JUCLUILIMHY.

OObyuaromumcst obecriedeH A0CTyn (yIaleHHbIH JOCTYI), B TOM 4YHCJIE B Cly4yae HMpPUMEHEHUS
AJIEKTPOHHOTO OOy4YeHHs, AUCTAHIUMOHHBIX O0O0pa30BaTEIbHBIX TEXHOJOTHH, K COBPEMEHHBIM
npodeccHOHAIbHBIM 0a3aM JaHHBIX U WH(OPMAIMOHHBIM CIIPAaBOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orperensercs B paboueit mporpaMme TUCHMILIMHBI U TIOUICKHUT OOHOBIICHUIO (TIPH HEOOXOMMOCTH).

OOyuaronuecss W3 4YUCIa HMHBAIMAOB OOECIEYEHbl NEYaTHHIMU U (WJIH) BIEKTPOHHBIMHU

00pa3oBaTeNbHBIMU pecypcaMu B OpMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3710POBBSI.



[Tpunoxenue 1
K paboueli mporpamme
JTUCIUTITAHBI (MOIYJIs)

Ceenenust 00 M3MEHEHUAX B pabodeil mporpaMMe TUCIUTUTAHBI (MOTYJIS)

JU1s1 00pa30BaTEeIbHON MPOTPaMMbI BBICIIIETO 00pa30BaHMs — IPOrpaMMBbl OakajgaBpuaTa/CrienuaaInTeTa
/MarucTpaTypbl (OCTaBUTh HYKHOE) TIO HAIPaBJICHHIO IOJATOTOBKH (CHEIMaIbHOCTH) (OCTaBUTh

HY>KHOE KOOI U
y

HaMMEHOBAaHWE HANpPaBICHUS IMOATOTOBKU (CHENHAIbHOCTH)) HANpPaBICHHOCTh (MpOodWIIh)

« » Ha Y4eOHBIN TO/I.

Pabouas mporpamma JUCHUIUIMHBI ¢ U3MEHEHUSIMU pacCMOTpeHa U 0J100peHa Ha 3aceaHuu Kadenpsl

(ITporokomn Ne oT«__ » 20 ).

3aBenymuui kabenpou (moamuce)

(Maummanst u hamuims)




[Tpunoxenue 2

K paboueli mporpamme

JTUCIUTITAHBI (MOIYJIs)

®opMbl TPOBEEHUS TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTecTaliu

@®opMbI NPOBeEACHUS TEKYLIEr0 KOHTPOJISI yCIIeBaeMOCTH U Coxpaménnoe

NMPOMEKYTOYHOM aTTeCTAIUN HAHUMEHOBaHUeE

Koutpoib npucyrcrBus [IpucyrcrBue KIT

Onpoc nMCbMEHHbIN Omnpoc OIl
MHCbMEHHBIN

Permenune nmpakTuueckoi (CUTyaIliOHHOW) 3a1a4n [IpakTnueckas P3
3a/1a4a

[TpoBepka abopaTopHOii paboTHI JIaGoparopHas JIP
pabora

Bunpl yueOHBIX 3aHATHN B (OPMBI TPOMEKYTOUHOM aTTECTAIINN

®opMbI IPOBeIeHNS TEKYIIEr0 KOHTPOJISAA yCIeBAeMOCTH U Coxpaménnoe

NMPOMEKYTOYHOM aTTeCTALNH HAHMMEHOBaHUE

JlekimoHHOE 3aHsATHE Jlexknus JI3

JlaGopaTOpHO-IIpaKTUYECKOE 3aHATHE JlaGopatopHo- JIII3

MPaKTUYECKOE

CemMuHapckoe 3aHsTHE CemuHap C3

KoHTposnbHas padota Kontposnbnas padora | KP

OKk3aMeH OK3aMeH €]

Buas! KOHTpOJIA yCrIeBaeMOCTH

®opMbI IPOBeIeHNS TEKYIIEr0 KOHTPOJISAA yCIeBAeMOCTH U Coxpaménnoe

NMPOMEKYTOYHOM aTTeCTALNH HAMMEHOBaHHUe

Texkymuil AMCUUTUTUHUPYIOIIUN KOHTPOJIb Hucuumnuaupyromuid | 1

Tekymmii TEeMaTH4ECKU KOHTPOJIb Temaruueckuii

Texkymuit pyOeKHBII KOHTPOJIb PyGexubrii P




HpOMe)KYTO‘-IHaH aTTeCTanuAa

[IpomexxyTouHas

aTTeCTanuAa

ITA
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