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1. LEJU M 3AIAYN JUCLUMITJIUHBI

Henp aucturuimHbl - GOPMHUPOBAHUE €IUHOM, CTPOMHOM, JIOTHYECKH HETIPOTUBOPEUNBOM
¢bu3nuecKol KapTHHBI OKPYKAIOIIEr0 HAac MHUpA, LEIbHOIO MPEACTAaBICHUS O Ipoleccax U
SIBIICHUSAX, MPOUCXOJAIIMX B HEXHBOM M JKMBOM INpUpPOJE, HAYYHOI'O CHOCO0A MBILICHHUS,
CO3JJaHHUE y CTYICHTOB COBPEMEHHOW HAay4HOW M METOJOJOTMYecKoW 0a3bl JUid MOHUMAHUS U
YCBOEGHMSI CHEIMAIbHBIX W TEXHMYECKUX JUCLMIUIMH, HEOOXOAMMBIX i paboTel IO
CIICLIMAJIBHOCTH.

3amaun TUCHMIUIMHBI - U3y4eHHE OCHOBHBIX 3aKOHOB ONTHKHA M AaTOMHOW (H3UKH, a
TaKKe IPUHIUIIOB, YIPABJISAIOMUX IPUPOJHBIMU SBICHUAMH U IIPOLECCAMHU, HA OCHOBE KOTOPBIX
paboTaloT MalIMHBI, MEXaHU3MBbI, anmapatbl U MPUOOPHl COBPEMEHHOM TEXHMKH; OBJIAJICHHE
npyUeMaMM M METOJIaMU pELIEHUs KOHKPETHBIX 3aJady W3 pa3Iu4HbIX 00JacTel ONTHUKU U
aTOMHOM (U3UKM; O3HAKOMJIEHHWE C MPOCTEHIIMMM amnmaparaMu, NpuOopaMu M CXEMaMH,
KOTOPBIE UCIOJIb3YIOTCS B (PU3HUECKUX U TEXHOJOTMUECKUX JIa00paTOPHUSX.

2. MECTO JMCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

2.1. VYueOnas mucrumimHa «OnTUKa W CTpPOEHHWE aToMa» OTHOCUTCS K 0a30BOM
(o0s13aTenbHON) YaCTH IPOTPaMMBI.

2.2. Jlng w3ydeHus JaHHOW Yy4eOHOW IUCITUTUIMHBI HEOOXOIWMBI 3HAHUS, YMEHHUS U
HaBbIKU, GOpMUPYEMbIE TPEIIIECTBYIOUUMHU AUCUUTUTMHAMMU:

Ne /i Kon nucuumniiHsbl HaumMenoBanue npeanecTByONMX AUCIUTIINH
1 b1.0.09 bezonacHOCTh KU3HEAECATETHHOCTH
2 F1.0.10 MaremaTrka
3 b1.0.12 Mexanuka 1 MOJIEKYJIsIpHAS HU3HKA
4 b1.0.13 DIEeKTPUIECTBO U MAarHETH3M
5 b1.0.15 O0masg xumusa. XuMHs HEMETAJJIOB
6 b1.0.28 Oxpana Tpyna

2.3. IlepedeHpb MOCIENYIOMIUX YY€OHBIX AUCITUIUINH, JUIsI KOTOPBIX HEOOXOIUMBI 3HAHUS,
YMEHHUSI U HaBbIKU, GOopMUpyeMble JaHHON y4eOHON AUCHIUTIITHHOM:

Ne n/mt Kon muctymmnsl HanMenoBaHne nocnenyonmx JUCIUAIINH
1 b1.0.17 AHanuTAYecKass XUMUs
2 b1.0.18 DU3NKO-XMMHYECKHUE METOBI aHAIIN3a
3 b1.0.22 WndopmaTuka 1 BEIMUCIUTENbHAS TEXHUKA
4 b1.0.24 duznyeckas XUMHsL. DIEKTPOXUMUS. XUMHAYECKasi KHHETHKA U
KaTaJu3
5 b1.0.26 IIpouecce! u anmapaTsl
6 b1.B.04 dusnueckue MeToabl UCCIEN0BAHUS
7 b1.B./IB.06.01 Teopus n nmpaktuueckoe npunoxenne JIIP
8 b1.B./IB.07.01 PenTrenocnekTpaibHble METOBI aHANIN3A

3HaHue JAaHHOM IUCLUILIHNHBI HCO6XOI[I/IMO npu JalbHEHIIIEM 06y‘ICHI/II/I B MarucTparype
U acCIIUpPaHTypEC, a TaKKC B C(I)Can HpO(I)CCCHOHaHLHOﬁ ACATCIIBHOCTU: 3IPaBOOXPAHCHUC



(CI/IHTC3 M KOHTPOJIb Ka4CCTBA JICKAPCTBCHHBIX HpGHapaTOB), XUMUSA IPUPOJHOTO OPraHnv4CCKOIro

ChIpbsl (W3y4eHHE cOCTaBa MU pa3pabdoTKa CHOCOOOB MepepadoTKH M IPAKTHYECKOTO

WCIO0JIb30BaHUS MTPOIYKTOB U3 yIJisl, He()TH, IPUPOJHOTO ra3a) u Jp.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCIHUIIJIMHbI

Hpouecc OCBOCHHUA JHUCHMIIINHBI

HampaBJieH Ha (QOPMHPOBAHUE KOMITETCHIIUI

(amemenToB crieayromux komnetreHiuil) B coorBerctBuu ¢ ®I'OC BO u OIl BO no manHomy

Hanpasienuto 04.03.01 «Xumust», npoduib: TeopeTndeckas U IPUKIaIHasT XUMHSL.

Ilepeyens mIaHupyeMbIX pe3yJIbTATOB 00yUYeHHS M0 JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C HHMKATOPAMM JOCTHKEHHS] KOMIIeTeHIIUH

Komnerenuus

HNnaukartopsl
KOMIIeTeHIIN I

PesynbTaThl 00y4yeHust

OIIK-4.Criocoben
IUIAaHUPOBATH PabOTHI
XUMHUYECKON
HaIpaBJIeHHOCTH,
00pabaThIBaTh U
UHTEPIPETUPOBATH
HIOJTy4EeHHBIE PE3YIbTaThI C
UCIIONB30BaHUEM
TEOPETUYECKUX 3HAHUN U
MPaKTUYECKUX HABBIKOB
peLIeHns] MaTEMaTHIECKUX U
¢dusnueckux 3aaa4y

OIIK-4.1. Ucnons3yer
0a30Bble 3HAHUS B 00IACTH
MaTeMaTUKH U QU3HUKHU MpH
TUIAHUPOBAHUH PabOT
XUMUYECKON
HaIpaBJIeHHOCTH.

OIIK-4.2.06pabatbiBaet
JaHHBIC C HCIIONB30BAHHEM

CTaH/IaPTHBIX CII0co00B
AMMPOKCUMAIINH YHCTICHHBIX
XapaKTEPHUCTHK.

3Hath (yHAaMEHTANBHBIC pasaensl
(u3uKK (3TEKTPUIECTBO U MarHeTH3M)
JUIS TUIAHUPOBAHUSI PabOT XMMHUYECKOH
HarpaBJIeHHOCTH.

YMETbUCIONB30BaTh TEOPETHYECKUE 3HAHUS I10
SJICKTPUYECTBY u MAarHeTusmy npu
IUIAHUPOBAHUH SKCIIEPUMEHTAIIBHBIX paloT.
Briajiets HaBBIKaMH IIAHUPOBAHUS PaboT
XMMUYECKOI HalpaBJICHHOCTH OMHpasich Ha
0a3oBble 3HaHUS (PUIUKH (EKTPUUECTBO U
MarHeTH3M).

OIIK-4.3. Uurepnperupyer

3HaTb(U3NYECKUE 3aKOHBI, KOTOpBIE JIEXKaT B

Pe3yIbTaThl XUMHYECKUX OCHOBE XUMHYECKHX IPOLIECCOB, Ut
HaOJIIOICHUH C OOBEKTUBHOW  MHTEpIpETaldl  Pe3ylbTaToB
UCTIONIb30BAHUEM MICCIICIOBAHU.
q)ﬂgﬂqec](ﬂx 3aKOHOB U Vm_mepnpeTnpOBaTb PE3YIbTATHI
Hpe/cTaBIeHUH XMMHYECKHX HaOJOICHUH C UCIIONB30BaHUEM
(M3HYECKHX 3aKOHOB U ITPEICTaBJICHUH.
BitageTbHaBBIKaMH HHTEPIIPETALINN
9KCIIEPHMEHTAJIBHBIX IAaHHBIX C UCHIOIb30BaHUEM
NpPEICTaBICHNH O MarHUTHBIX U DJIEKTPHYECKHX
SIBJICHHUSIX.
OIIK-6. Cnocoben OIIK-6.1. IlpexcraBmser | 3Hath craHgapTHele (OPMBI  TpeaCTaBICHHS
NPENCTABIIATE PE3YIbTATEI pe3yabTaThl  pabOTEI B | PE3YNIBTATOB paboTsI TPUHATHIMA B
cBOEH pabOTHI B yCTHOM H BHJE ordera mo | mpohecCHOHAIEHOM COOOMIECTRE.

MMUCBMEHHOU (hopMe B
COOTBETCTBHH C HOPMaMH U
NpaBHJIAMH, IPUHATHIMU B
podeCcCHOHATHHOM
coo01IecTBe

CTaHIApTHOM Qopme Ha
PYCCKOM SI3BIKE

YMeTh NpencTaBisTh OTYESTHI 10 CTaHIAPTHBIM
(hopmMaM Ha pyCcCKOM SI3BIKE.

Biiagers HaBBHIKaMH TPEICTAaBICHHS PE3yNbTATOB
paboTHI B YCTHOM U IHCBMEHHOH (hopme.

OIIK-6.2. Ipencrasmisier
HHPOPMAIIAIO XUMHYECKOTO
COIEp)KaHUSI C  y4ETOM
TpeboBaHUIt
6ubnmorpaduaeckoit
KYJBTYpBI

3HaTETpeOOBaHUS Ooubnmorpadrueckoi
KYJIbTYpPBI, TPEIBSBISEMbIE K MPEICTaBICHHIO
WHPOPMAaIH B INCHbMEHHOU (hopMe.

YMere mpeAcTaBisATh MHPOPMAIMIO C Y4EeTOM
TpeboBaHuii  OmOIMOrpaduIecKodl  KyJabTYpHI.
Brianers HaBbIKaMM MpeCTaBICHUS HHPOpMAINT
XMMHYECKOTO COZIEPXKaHUs C yIeTOM TpeOOBaHUH
6ubmorpaduaeckoit KyJIbTyphI.




OIIK-6.3. IpencraBusier 3HaTPHOPMBI W IpaBUIa  I[PEACTABIECHUS
pe3ynbTaThl paboThI B BUE | pe3ysIbTaToB pabOTHI B BHIE TE3MCOB JOKJIaga Ha
TE3MCOB JIOKJIaa Ha PYCCKOM | PYCCKOM U aHTTIMHCKOM S3BIKE.

U aHTJIMACKOM SI3BIKE B YMmerh MpCACTABJIATL PE3YyIbTAThI pa60TI)I B BHUJIC
COOTBCTCTBUU C HOpPMAMHU U TC3MCOB JOKJIaJla Ha PYCCKOM H AHTTIHICKOM
npaBuJiaMu, MIPUHATBIMU B SA3BIKEC.

XUMHYCCKOM COO6HIGCTB8 BHag!eTLHaBLIKaMI/I OpeACTaBJICHUA PE3YJIbTATOB

paboThI B BUJIE TE3UCOB JIOKJIAJa B COOTBETCTBUU
C HOpMAamMM W MpaBWIAMH, [PUHATHIMA B
XHUMHUYECKOM COOOILIECTBE.

4. COAEP) KAHUE U CTPYKTYPA JTUCIUIIJIMHBI

TpynoeMKoCTh IMCHUIUIMHBI COCTABIISAET 7 3a4€THBIX €IMHULL, 252 yaca, B TOM 4HCIIe
135 — konTakTHBIE Yackl, 54 — CP. ®opma mpoMeXyTOYHOH aTTecTaluu: SK3aMeH

4.1. ConepxaHue IMCUMILIMHBI, CTPYKTYPHPOBAHHOE 10 TEMaM, ¢ YKa3aHUEM BHI0B
y4eOHBIX 32aHATHI M OTBEJICHHOI'0 HA HUX KOJIMYECTBA aKa/IeMHUYECKHX YaCOB

Buibl yueOHOI paboThl, BKIIHOUAs CAMOCTOSATEIbHYIO DOpMBI TEKYLIErO
g a paboTy o0yuaromuxcs U TpyJI0eMKOCTh KOHTPOJIS
g § (B yacax) yCIIEeBaeMOCTH;
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9 g KonrakTHas pabota npernopaBareis ¢ o MIPOMEKYTOUHOM
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Paznen 2. Ctpoenue ITpoBepka
2 | atroma 3 16| 6 10 41 2 30 oryetos JIP u
3
IIpomexxyTounas
P Tt 3 6 9K3aMeH
aTTecTanus
Hroro yacos 216 341 32 18 8 |10 | 69 45
4.2 Il;1aH BHeayAUTOPHOM CaMOCTOATEIbHOM PadoThl 00yYAOIIUXCS 10 JUCHUIINHE
CamocrosiTenpHas pabota 00y4arommxcs V4eOHOMETOANYECKO
o
§ 3a1pathl | O epouroe e 06ecnequMev
g Ha3zBaHue paszerna, TeMbl . CpokH | Bpemenn CaMOCTOSTEIBHOM
[} Bun camocTosTensHOI paboThI CpelCTBO 6
O BBINOJIHEHUS|  (yac.) paooTel




3 |1. [ToaroroBka oT4eTa 1o 3amanusa cM. B «OnTuka M Mertonndeckue
nmabopaTopHOii padore aToMHas Qu3uKay YKa3aHUs K
«OrmpeneneHre mokasarenen (MeToaMIECKHe YKa3aHUS 8 OTUCTHL MPAKTUKYMY
NPENIOMIIEHHS Ta30B U XKUIKOCTEN |k mpaKTHKyMY). «OnTHKa 1
Ha uHTepdepomerpe UTP-1»; 2. aTOMHast
Pemenue 3agay. bu3HKay.

3 |1. IloaroroBka oT4eTa IMO 3amanusa cM. B «OnrTHKa M
nabopaTopHOH padore aToMHas (Qu3uKa»

«Orlpez[eneHHe JUINHBI BOJIHBI (MeTOI[I/I‘IeCKI/Ie YKa3aHuA

H3JIYy4CHU J1a3€pa € K HpaKTI/IKyMy). 8 OTYCThI
ITOMOIIBI0 AU(DPaKITHOHHOMN

pemeTku»; 2. Pemenne 1-18

3aaa4d. Hememns

3 (1. TloaroroBka oTyeTa IO 3amanusa cM. B «OnTuka H
nabopartopHoif pabore «IIpoBepka |aTomuas dusuka» 8 OTUCTLI
3aKoHa Maittocay; (MeTonuueckye yKa3aHus
2. Pemenne 3agauq. K MIPAKTUKYMY).

3 |1. IloaroroBka oT4eTa IMO 3ananus cM. B «OnTHKa W
nabopaTopHoi padote «M3ydyeHne |atomHas (usmka»

BPAIIEHUS ITIOCKOCTH MOAPU3ALNH | (METOANYECKUE YKA3AHHS

U ONpeie/iCHUE KOHIICHTPAIMU K TIPAKTHKYMY). 8 OTYETHI

paCTBOpOB OIITUYCCKU aKTUBHBIX

BEIIECTB C ITOMOIIBIO

noisipuMerpay; 2. Pemenne 3agad.
N CamocrosiTesnbHas padota 00y4aromuxcs Y4eOHOMETOANYECKO
g Haspanue pasnena, Temsl . Cpoku 2;;51::1 Ouerouroe c:M%iin;iZithﬁ

8 Bun camocTosiTensHOMi paboTh phmomenna| (wac,) CpECTBO paGoTEr

3 |[oaroroBka Kk KomwokBuyMy 10 CM. OLeHOYHbIE CPEACTBa| 7 vO CasenveB U.B.
pazneny «OnTHKay. TEKYILIET0 KOHTPOJIS. Kypc obmmeit

3|1 IMoAroToBKa oT4eTa 110 Bamanust cM. B «OnTHKA 1 busnrn. B 3 1.
nabopatopHoii pabore aToOMHasi (PU3HKa» Tom 2.
«OrmpeneneHne MOCTOSHHON (METOIIECK e YKA3aHHs 8 oraery | ICKTPHUIECTBO 1
TTnasKay; K MpAKTHKYMY) gaFHCTI/BM.

2. Pemienue 3amau. OJTHEL
Ontuka. — M.:

311 HOI[FOTO?K& oT4eTa IO 3amanns cM. B «OnTHka o Tanp, - 2016.
nabopaTopHoi pabore  |aromHas Qusukar» Pesxi siocTyma
«3yuenue CEpUaJbHBIX (MeTonMUecKue yKazaHus 8 OTHCTE | yp
3aKOHOMEpPHOCTEH CIIEKTpa K TIPAKTHKYMY). «M3aTeNbeTBO
Bozmopoay; 2. Pemrenne 3amay. JTanby.

311. IloaroroBka ordeTa 1o 3amanns cM. B «OnTHka o
nabopaTopHoii pabore aToMHas QHU3uKay
«ITonyKkonnuuecTBEHHBIN aHAIN3 (METOMYECKH e YKA3aHH 8 OTYETHL
COCTaBa CILIABOBY, K IPaKTHKYMY).

2. Pemenue 3amau.

3 |MoaroroBka Kk KomwokBuyMy 1oCM. OlLeHOYHbIE CPECTBA| 6 S
pazneny «CTpoeHHe aToMaY. TEKYIIEeT0 KOHTPOJIS.

OO0mIast TPyIOEeMKOCTh CAMOCTOSATEIIEHONW PaOOTHI IO AUCITUILITHHE (dac) 69
Bromxer BpeMeHHN caMOCTOSATEIIEHON PaOOTHI, TPETYCMOTPEHHBIH yaeOHBIM 69
TUTAHOM JUTS JaHHOW TUCIHATDIMHEI (dac)

4.3 CopneprxaHue pa3ieoB U TeM THCHHILINHBI




Tpynoemkocthb 6
JUCLUIUTNHBI
(3.e.)
HaumenoBanue | Pasgen 1. OnTuka
OCHOBHBIX OneKkTpoMarHuTHas Ipupoja cBera. ONTUYEeCKUH M BUIMMBIA JUANa30HBI
pasnenos AJICKTPOMAarHUTHEIX BOJMH. BomHoBoe ypaBHenue. CkopocTth cBera. [Imockue u
(Momymeit) cepudeckue BOIHBI. BoiaHOBOI (QpOHT.

3aKoHBI OTPAKEHUSI M TMPEJOMJIEHUSI CBETOBBLIX BOJIH 3aKOHBI OTPKEHUSA U
IpeIoMJIeHHsS CBeTa Ha TpaHHle pasjena AudIeKTpukoB. Dopmynsl DpeHens.
ITonHoe BHyTpeHHEE OTpakeHUE cBeTa. BomokoHHAas onTHKA.

HNurteppepenuusi  cBera  VHTepdepeHIMs  MOHOXPOMATHYECKHX  BOIH.
HBynyueBass uHtepdepenuusa. Cyneprno3uius TIIOCKAX BOJH. PazHOCTh Xona.
YcnoBus nnTepdepeHIMOHHBIX MAKCUMYMOB B MUHUMYMOB. CTOSTYME BOJTHBI.
IpocBersenne ontuku MHTepdepeHuns B TOHKUX TuieHKaX. [lomockl paBHOM
TOJIIIMHBI ¥ paBHOTO HakioHa. [IpocBernenue ontuku. Konbia HetoToHa.
MHuorosayuyeBasi uHTepdepeHys.

YcnoBus uHTEep(EPEHIIMOHHBIX MAKCHMYMOB 1 MUHAUMYMOB JIJIs
MHOTOJTy4eBOH MHTEp(hepeHIIHH.

Jdundpaxums ceera. IIpunuun I'roiirenca-@peHens, ero MHTErpabHAs 3alKUCh U
TpPaKTOBKa.

MeTton 301 @penedst 3oab1 Openens. [IpuMeHeHNE BEKTOPHBIX THATPAMM JUIS
aHanM3a IUQPaKINOHHBIX KapTuH. J{udpakums Ha KPYTIOM OTBEPCTHH U SKpaHE.
Jqudppakumonnass  pemerka  Judpakuus  Ppaynrodpepa Ha  Imenu.
Hudpakimonnas pemerka. Jlucnepcuss M paspeluaroias cujia CIEKTpaJbHBIX
IpruOOpPOB.

JAudpakumus peHTreHOBCKHX Jiydeld Ha KpUCTaJInuecKou pemierke. @opmyna
Bynbda-bperra, JaysrpaMMBbl, JebaerpaMMmbl. PEHTTeHOCTPYKTYpHBIH
aHaJIN3, ero TIPUHLIAIIBL 51 npumenenue. I'onorpadus u ee
MIPaKTUIECKOE UCTIOIb30BAHME.

IMoasipuzauus cBera.EcTeCTBEHHBIN U MOMApHU30BaHHbIN cBET. JIMHENHHO-,
LUPKYISPHO- U JUIMITUYECKA- TOJSPU30BAHHBINA CBET.

3akon Mamoca Crenenb momsipuszanuu cBera. llonspuszaTtopsl ¥ aHANIU3aTOPbI
cBera. 3akoH Mamroca. [lonsipuzanust npy OTpaXKEHUH U MPETOMIICHUM CBETa Ha
rpaHUIlle OBYX IUAIEKTPUKOB. 3akoH bprocrepa. Iloasipumerpusi Bpamenue
IJIOCKOCTH ~ TOJSPU3aLMM B KPUCTAIUIMYECKHX  Temax. (Caxapumerpus.
UckyccrBennas anmsotporua. Poroympyrocte. Oddexr Keppa. [lBoitHoe
JTy4ENpeIoMIIEHNE B MATHUTHOM TIOJIE.

Jucnepcuss u mnoruomenne csera @as3oBag W TpynmoBas CKOPOCTH, HX
cooTHomeHne. HopmanbeHas n aHOManbHas JUCIIEPCHS MTOKA3aTeNs MPETOMIICHMSL.
JlucriepcHOHHOE pAacliIbIBaHME BOJHOBBIX IAaKETOB. JJIEKTPOHHas TeOpHs
aucnepcuKnaccuueckass  3JIEKTPOHHAs  TEOpHs  AMCIEPCHU.  3aBUCHUMOCTH
IoKa3aTesell MpeIOMIIEHUS U MOTJIONIEHNS OT YacTOTHI.

3akon Bbyrepa-Jlam0epra-bapa Ilornomenue csera. 3akon byrepa- JlamGepra-
bapa. OmnrTudeckass IUIOTHOCT W ee (M3HYECKWH CMBICI. Pe3oHaHCHOe
norJionieHue ceera. VMcnons3oBanue 3akona byrepalJlamOepra-bepa mnsa nzyuenus
XUMHYECKOT0 COCTaBa BEIIECTBA.

Paccesstnue cBera  MonekynspHOE  paccessHME  CBETa.  3aBHUCHUMOCTb
WHTEHCHBHOCTH PACCEIHHOrO CBeTa OT 4YacToThl cBera (dopmyna Panes).
KomOnnannonHoe paccesinne cBera. CTOKCOBBIE W aHTHCTOKCOBBIE JIy4H.




3akonsbl reomerpuyeckoi ontuku [Ipunmun depma 1 3aKOHBI TEOMETPHUECKOM
OIITHKHU.

LenTpupoBanHas onTu4yeckas cucrema [IpemoMieHue u oTpaxeHHE CBETa Ha
chepruecKMX MOBEPXHOCTAX. ToHkass nuH3a. DopMmyna TOHKOH JUH3BL
LenTtpupoBaHHas ONTHYECKask CUCTEMA.

Doromerpust DPOTOMETPUUECKHUE IOHATUSA U EAMHMIBI MU3MEPEHHS: CBETOBOM
MOTOK, CHJa CBETa, OCBEIIEHHOCTb, CBETHMOCTB, SIPKOCTH; JIaMOEPTOBCKHMA
HCTOYHHK CBETAa.

3akoHBl Tema0BOro wu3iaydenuss TerminoBoe wusmyuenue. WzmydaTtenbHas WU
HOTJIOMIaTEeNbHAS. CITIOCOOHOCTH BEIlECTBAa UX COOTHOIIEHHE. Moenb abCoioTHO
yépHoro Tena. 3akon Credana- bonbiiMana, popmyia cMmenieHus Buna.

Kpusuc Bos1HOBo# Teopum cBeta u popmyiia Ilimanka @opmyna Panes/[xunca.
OrpaHM4eHHOCTh KJIACCHYECKOW TEOPHUH U3ITYy4eHHUs. ODJIEMEHThl KBAaHTOBOTO
noaxoaa. @opmyna [lnanka.

®otodpdexT BianmoseticTeriie GOTOHOB ¢ dyeKTpoHaMK BHemHuit GoToddekT.
Pa6oter A.I'. CtoneroBa. YpaBHeHune DHHIITEHHA.

JaBienue cBera u 3¢pdext Komnrona Dpdexr Komnrona. JlaBienue cpera,
onbiTel [1.H. JleOenena.

Pa3nen 2. Ctpoenue aTroma

Muxkpomup. Macmta6sl. Konctantsl. HeBO3MOXHOCTE OMTMCaHUS SIBIICHUI B
MUKpPOMHPE B paMKaxX KJIACCHYECKOU TEOPHH.

3aKkoHOMepHOCTH B aTOMHBIX cHekTpax CepuanbHBIE 3aKOHOMEPHOCTH B
CHEeKTpe aToMa BOAOPOAa. OKCIEPUMEHTAIHFHOE O0KA3aTENbCTBO TUCKPETHOM
CTPYKTYpBl aTOMHBIX ypoBHed. OmbiTel @panka u I'epra. bopoBckasi Teopus
aroma Bogopoaa OnwiTel Pesepdopma. [manerapuas Momens atoMa u mpodieMa
ycTtolunBocTH atoMoB. Iloctynatel bopa. BoJiHOBbIe cBoOMcTBa BellecTBa
I'unoresa ne-bpoitnis. BoaHoBbie cBolicTBa YyacTull. [IpuHIMI HEONIPEIeTIEHHOCTH
I'eit3enbepra.

YpaBuenne Ipenuurepa. KopmyckynsipHO-BOTHOBOH myanu3m: (OTOHBI U
MUKpodacTHIbl. BomHOBas ¢yHKIMA W €€ CTaTUCTHYECKOE TOJIKOBAaHHUE.
KBanToBanmue sHEpriuy 1 MOMEHTA HMITYJIbCA.

TepMbl COCTOSIHUIT MHOI03JIEKTPOHHOr0 aroMa MyJbTUIIETHOCTh CIEKTPOB,
cnuH oanektpoHa. Oddekr 3eemana, sddexr Ilrapka. Ilpuammm Ilaymm.
Pacrpenenenue 37meKTpOHOB O YHEPTETUYECKHM YPOBHAM aTtoma. OmnTHYecKue
KBaHTOBBIE TEHEPATOPHI.

CocTaB W XapaKTepuCcTHKAa aTOMHOro sigpa PasMep, mMacca W HEprus CBS3H
sapa. Jledekr maccel. 3aBUCHMOCTh VIENBHON SHEPTUU CBSI3U spa OT YHCIA
HYKJIOHOB. SliepHbI€ CUJIBI U UX CBOWCTBA.

SnepHble peaknuu M 3JIeMeHTApHbIe YacTHIBI SepHBIE PeaKIUUd U 3aKOHBI
coxpaHeHus. OD(QPEKTHBHOE CEUYEHWE pEeaKIUu W EIUHHUIBI €€ HM3MEPEHHS.
Peaknuu, BeI3pIBacMble HEUTpoHAMU. PaJiOaKTHUBHBIE YaChl.

PeaKLII/ISI ACIICHUA AACP. Knaccer SJICMCHTAPHBIX YaCTHUII.

@DopMBbI TEKyIIEro

KOHTPOJIS VY CTHBIH OITPOC, OTYETHI, KOJJIOKBHYMBbI
dopma
MIPOMEKYTOYHON OK3aMeH

aTTeCTallin




4.3.1 IlepeyeHb NPaKTHYECKUX 3AHATHI H JIa0OPATOPHBIX padoT

TpynoemkocTs
(ugac.) 5 © =
Ne pa3gena u 5 E E
TEMBI E a )
Ne n/m JMCLAILIHHBL HaumenoBanue 1abopaTopHbIX padoT 5 s riix 5 g E
CEro = o 3
(mMopyst) yacos MpaKTHYecKast é s 2
IIOArOTOBKa o
g
=
S
1 13,15 OnpezeneHre nmokasarelied npeIoMICHHUs 4 OIIK-4
ra3oB M XHJKOCTEH Ha HHTEppepoMeTpe OIIK-6
UTP-1. a
(0]
2 1.6,1.8 OmnpeneneHue NTUHBI BOTHBI H3TYICHUS 8 %
Ja3epa ¢ IOMOIIbI0 AU paKIIMnOHHOM =
peIIeTKY. =
5
3 1.10, 1.11 IIposepka 3akona Mastoca. 8 g
o
4 1.12,1.15 W3ydenue BpallieHus TIOCKOCTH 8 E
MOJIAPU3AIMH U OIPE/IEIICHUE KOHIICHTPAIMH =
Q
PAcTBOPOB ONTUYECKH aKTHBHBIX BEIIECTB C <3
TTOMOIIBIO TTOJSIPUMETpA. 5
=
:
5 1.22,1.23 Omnpenenenne nocrostaHoN [Imanka. 4 9
6 2.2,2.3 W3ydeHune cepuaibHBIX 3aKOHOMEPHOCTEH 2
CIIEKTpa BOIOpOA.
7 124,26 [Tonykonu4ecTBEHHBIN aHAIN3 COCTaBa 2
CILJIABOB.

4.3.2. [lepeyeHb TeM (BONPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE U3Yy4YeHH e
CaMOCTOSITEJILHOM Pa0dOThI CTYIEHTOB

Ne Tema 3aganne PopHpyemas NaK
KOMITETCHITUS

1. 1. [TonroroBka oT4era Mo 3anmanus cM. B «OnTHKA 1
nmabopatopHoi pabore aToMHas U3AKa»
«Ormperenenue mokasaTenei (Meronnueckue yKa3aHus K OIIK-4.1
NpCIOMJICHHA Ta30B U MIPaKTUKYMY). OIIK-4 OIIK-4.2
JKUJIKOCTEHN Ha OIIK-4.3
naTephepomerpe UTP-1»; 2.
Pemenue 3anay.

2. 1. IMoaroroBka oTdera mo | 3ajaHus cM. B «ONTHKA U
nabopatopHoii pabore aToMHasi pU3NKa»
«OrnpeyieneHne JUIMHBL BOIHBL | (MeTouYecKHe YKa3aHHs K OIIK-6 OIIK-6.1
M3JTyYCHHSI J1a3epa C IOMOWIBIO | pakTiKyMy). OIIK-6.2
TUPPAKITMOHHON PEIIETKI; OIIK-6.3
2. Pemienue 3anau.




3. 1. IMoaroroBka otuera mo | 3anaHus cM. B «OnTHKa U
nabopaTopHo# paboTe aToMHasl (PU3HKay
«IIpoBepka 3akoHa Mairocay; (METOIMHYECKUE yKa3aHHs K
2. Pemenue 3a1ay. HPaKTHKYMY).

4. | 1. Ioaroroska oruera mo | 3agaHus cM. B «OnrTuka u
nabopaTopHo# paboTe aToMHas QU3UKa»
«M3yyenue BpauieHus (MeTomMYecKue yKa3aHus K
TJIOCKOCTH TOJAPHU3AINU | MPAKTHKYMY).
orpesenieHne
KOHIIEHTpAIMX PaCTBOPOB
OIITUYCCKHN aKTUBHBIX BCIICCTB
C TMOMOIIBIO TTOJIIPHUMETPaAy;

2. Penrenne 3aau.

5. IToaroroBka k komokBuymMy mo| CMm.  OIlEHOYHBIE  CpENCTBa
pazaeny «OnTuka. TEKyIIero KOHTPOJIS.

6. 1. IToaroroBka ordera mo | 3agaHus cM. B «OnTHKa B
J:abopaTtopHoii padote aToMHas QU3UKa»
«Ormpenenenre TOCTOTHHOM (MeTozMHuecKye yKa3aHus K
[Inanka»; IPaKTHKYMY).

2. Penrenne 3amau.

7. 1. IMoaroroska oryera mo | 3agaHus cM. B «ONTHKA U
J1abopaTopHOi padoTe aToMHast QU3HKa»
«M3zyuenne CePH%HBHHX (MeTomudecKue yKa3aHus K
3aKOHOMEPHOCTEH CITeKTpa NPaKTHKyMY).

BOJIOPOJIAY;
2. Penrenne 3amau.

8. 1. [TonroroBka oT4era Mo 3anmanus cM. B «OnTHKA 1
nmabopatopHoi pabore aToMHas (hU3HKa»
«ITomykonu4yecTBEHHBIN (MeTonnyecKue yKa3aHus K
aHaJIA3 COCTaBa CINIAaBOBY; 2. MIPaKTUKYMY).

Pemenue 3anay.

9. | loaroroBka k kommokBuymy | CM.  OreHOYHBIE  CpeJCTBa
o paszzaeny «CTpoeHHUE | TeKyIIEero KOHTPOIS.
aTomay.

4.4. MeToan4yecKue yKa3aHHus M0 OPraHU3alMN CAMOCTOSITEIbHOI Pa0doThI CTYICHTOB

CamocrositenbHass paboTa CTYACHTOB, CBsI3aHHasT C TIOJrOTOBKOM OTYETOB IO
BBITIOJTHEHHBIM J1a00paTOpPHBIM paboTaM, 3aKpEIUICHHEM TEOPETUYECKOro MaTepHalia B BUJC
MOJITOTOBKH K KOJUIOKBHYMaM, IIPOBOJIUTCS BO BHEAYJUTOPHOE BPEMSI.

Cmpykmypa omyema no 1a60pamopuou pabome:

1. enb paGoThI.
2. Teoperndeckas U SKCIIEpUMEHTAIbHAS YaCTh.
3. BbINoHEHHE pacueTHBIX B COOTBETCTBUU C METOJIUYCCKUMHU YKa3aHUSIMHU

K KaXJ0il padorTe.

4. BbIBOJT (Ha OCHOBE MOJYYEHHBIX PE3YIbTATOR).



Aszpmyko A.A., CapaeB B.B., baxenoBa A.JI. ®usuka. Yacte 2. DIEKTPUYECTBO U
MarHeTusM (METOIUYEeCKUe yKazaHus K npaktukymy). Upkyrck: Upkyt. roc. yu-1, 2009. — 78 c.

CapenveB U.B. Kypc o6mieii ¢usuku. B 3 1. Tom 2. DIEKTpUUECTBO W MarHETH3M.
Boansl. Ontuka. — M.: Jlans, - 2016. Pexxum nocryna ObC «M3narenbetBo «JIaHby.

4.5. IlpuMepHasi TeMAaTHKA KypCOBBIX padoT (IPOEKTOB)
HET

V. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUILIMHBI (MOJLYJIS)

a) OcHOBHAas JMTEpPaTypa

1. CagenweB, U.B. Kypc o6ueit pusuxu. B 3-x T. Tom 3. Ontuka. AToMHas (usmka.
- M.: Jlanb, 2011. Pexxum noctyna ObC «M3narenbetBo «JIanby.

2. Kysnenos C.U. Kypc ¢usuku ¢ npumepamu pemienus 3agad — M.: Jlans, - 2014.
Pexxum noctyna ObC «M3natenscTBO «JIaHby.

0) JonosiHuTe/IbHAS JIUTEPAaTYypa:

1. CasenneB U.B. Kypc obmieii pusuku. B 3 1. Tom 2. D1eKTprU4eCTBO U MarHeTU3M.
Bonnsl. Ontuka. — M.: Jlans, - 2016. Pexxum noctyna 9bC «M3aarenscTBO «JIaHbY.

2. CapenbeB, N.B. Kypc oOmeit ¢usuku. B 4-x 1. Tom 3. KBaHTOBasi onrtuka.
AtomHuas ¢usmuka. @usuka TBepaoro tena. Gusuka aTOMHOTO sapa M AJIEMEHTapPHbBIX YaCTUI] —
CIIO.: Jlansb, 2011. Pexxum moctyna ObC «M3marenbctBo «JIaHby.

3. Opumr C.O., TumopeBa A.B. Kypc obmeri ¢pusuku. B 3-x Tr. T.3. Onruka.
AtomHas ¢usuka. — M.: Jlans, - 2008. Pexxum noctyna ObC «M3aarenbcTBo «JlaHby.

4, Kpaitkusckuit I1.b., Capae B.B., Hukuruna B.I'. ®uszuka. Yacte 3. Ontuka u

aTomMHas ¢u3uka (METOMUYECKHE yKa3aHus K mpakTukymy). Upkyrck: Upkyt. roc. yH-T, 2009. —
S52c.

B) ba3bl JaHHBIX, HHPOPMAIMOHHO-CIIPABOYHbIE  MONCKOBbIE€ CUCTEMBbI:
http://elibrary.ru/https://isu.bibliotech.ru/http://rucont.ru/https://e.lanbook.com
/

https://ibooks.ru/https://www.rsl.ru

/http://testfiz.ru/

http://www.studmed.ru/testy-po-fizike/
https://www.test-uz.ru/online_test.php?cat=fizika

B cootserctBuu ¢ n. 4.3.4. ®I'OC BO, olyvaromumcs B TE€YEHHE BCEro MNepuoja
oOyuyeHus obecrieueH HEOTpaHWYEHHbIM  goctyn  (yOaJeHHbI  JOoCTym) K
3JIEKTPOHHOOHOIMOTEYHBIM CUCTEMAM:

1. OTkpbITass 3JEKTpOHHAs 0a3a pecypcoB M MCCIENOBAaHUN «YHHUBEPCUTETCKas
unpopmanuonHas cucrema POCCHUSA» [DOnexktponnslit pecypc] : cait. — Pexum
nocrymna:http://uisrussia.msu.ru GeccpodHbIit

2. l'ocynapctBennass uHpopMmainmoHHas cucreMa «HamumoHanbHas »>IEKTpOHHAS
oubnroTeka» [DIEeKTpOHHBIN pecypc] : callT. — Pexxum moctyna:http://H30.pd. Geccpounbrit
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3. Hayunas snekrponnas 6ubnuorexka «ELIBRARY.RU» [Dnexrponnslii pecypc] :
cait. — Pexxum nocryma:http://elibrary.ru/defaultx.asp. - Konrpakr Ne 148 ot 23.12.2020 r. AT
ot 24.12.2020 r. cpok neiictBus mo 31.12. 2021 r. moctym: http://elibrary.ru/

4. OBbC «M3narensctBo Jlanby». Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne 671 ot
14.11.2020 r.; Cpoxk neiictust o 13.11.2021 r. noctym: www.e.lanbook.com

o. Kontpakt Ne 100 ot 13.11.2020 r. Akt Ne D 656 ot 14.11.2020 r. ; Cpok
nevicteus o 13.11.2021 r. goctym: www.e.lanbook.com

6. 3BC DU3 «bubmuorex». I'ocymapctBennsiii konTpakt Ne 019 ot 22.02.2011 T.
000
«bubnmorex». JluuensnonHoe cornamenue K [ocymapcrBenHoMy koHTpakty Ne 019 ot
22.02.2011. Anpec nocryma:https://isu.bibliotech.ru/Cpox neiictBusi: 6eccpouHbIil.

7. OBbC «Pykon» KonTpaxt Ne 98 ot 13.11.2020 r.; Akt Ne 6K-5415 ot 14.11.20 .
Cpok aeiictBus o 13.11.2021r. goctym:http://rucont.ru/

8. OBC «Aibykc.py/ibooks.ruy Kontpaktr Ne 99 ot 13.11.2020r.; Akt Ne 99A ot
13.11.2020 r. Cpok aetictBust mo 13.11.2021 r. goctyma:http://ibooks.ru9.000 «DnekTpoHHOE
n3narensctBo Opait». Kontpakr Ne 60 ot 23.09.2020r. Axt nmpuema-niepeaaun Ne 3263 ot
18.10.2020; Cpoxk geitctust o 17.10. 2021 r.
noctym:https://urait.ru/JTuiieH3HOHHBIN  KOHTPAKT Ne  04-E-0258 ot 20.09.2021r. Akt
npuemaniepeaun Ne 5684 or 18.10.2021; Cpox pmevictBus mno 17.10. 2022 r.
noctym:https://urait.ru/

10. OO0 «MBUC», xoutpakt Ne 157 ot 25. 12.2020 r.; Akt ot 25.12.2020 r. Cpok
neiictust ¢ 01.01.2021 mo 31.12.2021 r. gocrym: http://dlib.eastview.com
11. OO0 «M]J| «I'pebennnkoB», koHTpakT Ne 147 ot 23. 11.2020 r.; AkT oOT
25.12.2020
r. Cpoxk neiictBus ¢ 01.01.2021 mo 31.12.2021 r. goctym: http://grebennikon.ru

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHo-12a00paTopHOoe 000pya0BaHME:

ITomemenus JJIA IMPOBCACHUA JICKIIMOHHBIX n J'Ia60paTOpHBIX 33H5ITPII>1,
YKOMIIJIICKTOBAHHBIC HCO6XO,I[I/IMBIM 060py,[[0BaHI/IeM, HpPI60pHOI>i 68.30171, a MIMCHHO:

No HaumenoBanue KomuectBo
/1

Cuexrporpad UCII-51

Jlabopatopnas ycranoBka OKJI-6

Crexrpooromerp «IIpomakonad»

MynbeTumerp

WnTepdhepomerp

Karonnsiit ocipmnockon OKJI-505

Ocummnockomn CJI-11A

Monoxpomatop YM-2

Ol o N~ w[ Nk
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Jlazep nonynpoBoHuKoOBbIH JITT
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6.2. IlporpammHoe obecnieyeHue:

Cpok
HaunmenoBanue O6ocHOBaHME JUTA Hata ACHETEIA
Ne TIporpaMyHOro mpoyKTa Komn-Bo N BBLIAYU npasa
JIMICH3MH 110JIb30BaH
ust
1. | Microsoft Office 12 Howmep JTunenzuu Microsoft 01.12.2009 | Geccpouno
Professional Plus 2007 46211164 T'oc.KOHTpaKT
Russian Academic OPEN Ne 03-162-09 or 01.12.2009
No Level
2. | Microsoft® Windows® 12 Homep Jluniensun Microsoft 01.12.2009 | 6eccpouno
Professional 7 Russian 46211164 T'oc.KOHTpaKT
Upgrade Academic OPEN Ne 03-162-09 or 01.12.2009
No Level Promo
3. | OpenOffice 4.1.3 Ycnosust Y crnoBus UCTIONTB30BAHUS O YcnoBust | GeccpodHO
npaBooOyasaTess | CChUIKE: npaBoo0Ia
https://www.openoffice.org/li aTens
censes/PDL.html

6.3. Texuuueckue U 3JIeKTPOHHbIE CPeCTBA:

MeTtonnueckoil  KOHIIEIITHEN

IpenojaBaHusl  MPEAYCMOTPEHO  HCIOJb30BaHHE

TEXHUYCCKUX U DJICKTPOHHBIX CPECIACTB 06yqu1/1$[ " KOHTPOJIA 3HAHUI CTYACHTOB:

MYJIbTUMEANIHBIC IPE3CHTAIINH.

VII. ObPA3OBATEJ/IBHBIE TEXHOJIOT' M

B kauectBe MHTEepakTUBHBIX (hOpM OOydeHHs, MPUMEHSIEMbIM B Ipollecce OOydeHus,
MIPOBOATCS coOeceJOBaHUs MPH 3aIUTE OTYETOB 10 MPAKTUYECKUM 3aHATHUSM.

[Ipn peanuzanuu MpOrpaMMbl

O6pa3OBaTeJ'II>HI)Ie TCXHOJIOTHH

HaHHOfI JUCHUILIMHBL  HCIIOJIB3YKOTCA  Pa3JIMYHbBIC

1. | PasHoypoBHEBoe oOydeHue

VY mpenonaBatens MOSBISIETCS BO3MOXKHOCTh IOMOT'aTh
crnabomy, yensTh BHUMaHHE CHIIEHOMY, PeaTu3yercst
JKeNTaHWEe CUIIBHBIX YJaluxcs ObICTpee U TITy0xe
HPOJBHUTATHCS B 00pa3oBaHuy. CHIIbHBIC yYalrecs
YTBEPKAAIOTCSA B CBOUX CIIOCOOHOCTSIX, ClIa0bIe
HOJTy9at0T BO3MOKHOCTD UCIIBITBIBATH YIEOHBIN YCIIEX,
HOBBIIIAETCS] YPOBEHb MOTHUBAIMU YICHBSI.

2. | IIpoekTHBIE METONBI O0OYUYEHUS

Pabota 110 1aHHOW METOIMKE JaeT BO3MOKHOCTD
pa3BHUBaTh UHAUBUyaTbHBIE TBOPUECKUE CTIOCOOHOCTH
y4amnmxcsi, 0ojiee OCO3HAHHO MOAXOTUTH K
po)eCCHOHATBHOMY U COITHAIEHOMY CaMOOIPE/IEICHHIO

3. | HccrenoBarenbckue METOIBI B
o0y4YeHUH

JlaeT BO3MOXHOCTh YUYAIIHMCSl CAMOCTOSITEIIBHO
MOTOJTHATH CBOM 3HAHUSA, TTyOOKO BHUKAThH B H3y4aeMyIO
npoOJieMy U Tpeanonarath MyTH €€ PEIICHHUs, YTO BAXKHO
npu GOPMUPOBAHUY MUPOBO33PEHHS. DTO BAKHO IS
OTpE/ICTICHNs] HHANBUIYATbHON TPASKTOPHU PA3BUTHS
KaXX0ro 00yJaroIerocs




4, .HGKHI/IOHHOCGMI/IHapCKOSa‘leTHaﬂ I[aHHaﬂ CUCTEMA JACT BO3MOXKXHOCTh CKOHIICHTPHUPOBATH
CUCTeMa MaTtcpual B OJI0KH U NpEnoOAHOCUTD €TI0 KaK CANHOC
[eJI0€, a KOHTPOJIb MPOBOJUTH 1O HpeI[BapHTCJ'IBHOﬁ
IIOATrOTOBKE O6y‘la}OIIII/IXC51

5. | MudopmarimoHHOKOMMYHUKAIIMOHHbBIE | MI3MeHeHNnEe 1 HeorpaHUYEHHOE 00oTallleHUue COACPIKaHUS

TEXHOJIOTUU 00pa3oBaHusl, HCIIOIb30BAHNE HHTETPUPOBAHHBIX KYpPCOB,
nocryn B MHTEPHET.
6. | Cucrema HHHOBAIIMOHHOW OLIEHKH ®dopMupoBaHue MepCcOHNPUIMPOBAHHOTO yUeTa
«tmoptdonmoy» JOCTHXKEHUH 00y4aromerocsi Kak HHCTpPYMEHTa

HCIL&FOFH‘IGCKOP'I MOAACPIKKHN COLIUAJIBHOT'O
CaMOOIpeCaACICHUsA, ONIPECACIICHUA TPACKTOPUHU
WHIAWBUAYAJIBHOI'O Pa3BUTHA JIMYHOCTH

HaumeHoBaHue TeM 3aHATHH C MCII0Jb30BAHUEM AKTHBHBIX (l)OpM oﬁyqe}mﬂ:

No Tema 3ansTHS Bup 3anarus ®dopma / Meross Kon-Bo
HTCPAaKTHBHOTO OO YSCHIDT qacoB
1. Pazgen I. OnTuka MIPAKTUICCKHUE oTuer Zb
2. Pazgen 2. CtpoeHune atoma MIPaKTUYECKHE oruer 10
Hroro wacor 36

VIII. OHEHOYHBIE MATEPHAJIBI JJISA TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIUA

8.1. OneHoOYHBIE CPeACTBA TEKYLIET0 KOHTPOJISI

Kommerenmnmn,
Kontponupyemblie TeMbl KOMITOHCHTBI
No Bun koHTpOns
P (pazenbi) KOTOPBIX
KOHTPOJIUPYIOTCS
1 Brinonnenue J1a00opaTOPHBIX
pabot. Hammncanme oTueros. Paszen 1. OnTuka
OIIK-4
Konnoksuym
OIIK-6
2 Bremonaerne — mabopaTopHBIX
Paznen 2. Ctpoenue atoma
pabot. Hammncanme oTueros.
KoanokBuym 1. Onruka
1. DneKTpoMarHuTHas npupoaa cBera. ONTHYECKUM M BUIUMBIA JUaNa30HbI

QJICKTPOMAIrHUTHBIX BOJIH. BomnnoBoe YpaBHCHHUC. CKOpOCTL cBera. llmockue u C(i)epI/I‘leCKI/Ie
BOJIHBI.

2. 3aKOHBI OTPAKEHUS M IIPEJIOMIICHHS CBETa HA I'PAaHULIE pa3JlieNa JUIEKTPUKOB.
®opmynsl @penens. [lonHoe BHyTpeHHEE OTpakeHUe cBeTa. BoJOKOHHAs onTHKA.
3. WuTepdepeHiiiss MOHOXpOMAaTHYeCKMX BOJIH. JIBymydeBass MHTepQepeHLHus.

Cynepnomuml IUIOCKUX BOJH. Pa3HOCTh X01a. YcinoBus I/IHTep(I)epeHI_II/IOHHBIX MaKCUMYMOB U
MHUHUMYMOB. Crosure BOJIHEL.




4. Wnutepdepennyst B TOHKUX IuleHKaxX. [losockl paBHOM TOJIIMHBI W PaBHOTO
HaknoHa. [Ipocsernenne onruku. Kosbiia HeroToHa.

5. YcnoBust HTEP(HEPSHIIMOHHBIX MAKCUMYMOB M MHHHMYMOB JUIsl MHOTOJIy4eBOM
UHTEpHEPEHINH.

6. Hudpakmus ceeta. [Ipunmun [rolireHca-Dpenens, ero WHTErpajbHAs 3allUCh U
TPaKTOBKA.

7. 3o @penens. [IpuMeHeHWe  BEKTOPHBIX  JuarpaMM Ui aHaIHM3a
TU(PPAKIMOHHBIX KapTHH. [Judpakius Ha KPyriioM OTBEPCTHH B SKPaHE.

8. Hudpakaus @payarodepa Ha memn. Judpaknuonnas pemierka. Jlucrnepcust u

paspelaronias Cuiia CleKTpaJbHbIX TPUOOPOB.

9. Judpakuusi peHTreHOBCKHUX JIydyel Ha KpHUCTauIMyeckoil pemerke. Popmyna
Bynsda-bperra, naysrpammsl, nebaerpamMmbl. PEHTTeHOCTPYKTYpHBIN aHAIN3, €ro MPUHIUIIBI U
npuMeHeHue. ['onorpadus u ee npakTUUECKOE UCTIOTIb30BaHUE.

10. [lonspuzanus cBera. EcTecTBEHHBIM W MOJIAPU30BAaHHBIN cBeT. JIMHEMHO-,
LHUPKYJISPHO- U SJUIMIITUYECKHU- TTOJISIPU30BaHHBIN CBET.

11. Crenenp mnonsipuzanuu cBeta. [lomspuszaTopbl M aHAIM3AaTOPBl CBETA. 3aKOH
Mamoca. [Tonsipusanus npu OTpaskeHUU U IPEJOMIICHUH CBETa HA IPAaHULE ABYX JUAJIEKTPUKOB.
3akoH bprocrepa.

12. BpamieHne TUIOCKOCTH TOJISIPU3AIMK B KPHCTAIMYECKHX Tenax. CaxapuMeTpusl.
UckyccrBennas anuzorponus. Dpdext Keppa. J[BoiiHOoe qydenpenomMiaeHie B MarHUTHOM TIOJI€.

13.  ®azoBas u rpymnmnoBas CKOPOCTH, UX cooTHolieHue. HopmanbHast U aHOManbHas
JUCIIEPCHS TTOKa3aTels MpeaoMIIeHUs. [[ucnepcioHHOe pacIIbIBaHUE BOJTHOBBIX TAKETOB.

14, Knaccuueckass »nekTpoHHAsi Teopusl AUCHEPCUU. 3aBUCUMOCTH TOKa3aTelen
MPEIOMIIEHHUS U MOTJIOMIEHUS OT YaCTOTBHI.

15.  Tlormomenwue cBera. 3akoH byrepa- JlamGepra- bapa. Onruueckasi miIoTHOCTh U
ee (Qusmueckuii cmpicn. Pe3onancHoe mornomeHue cBera. Vcmonbp3oBaHMe — 3aKoHA
BbyrepaJlamGepra-bepa nis n3yueHuss XuMUYECKOTO COCTaBa BEIIECTBA.

16.  MouekynsapHoe paccesHUE CBETa. 3aBUCUMOCTb WHTEHCHUBHOCTU PAaCCESHHOTO
CBeTa OT 4acToThI cBeTa (popmyna Pames).

17.  KomOunamuonHoe paccesiHie cseta. CTOKCOBbIE M AHTUCTOKCOBBIE JIYUH.

18. [Tpuniun d@epma 1 3aKOHBI FTEOMETPUUECKON ONITHUKH.

19.  Ilpenomienue U OTpaK€HHE CBeTa Ha CHEPUUYECKUX IOBEPXHOCTSAX. TOHKas

nuH3a. Popmya TOHKOH auH3bL. LleHTprpoBaHHast onTHYeCKas cCUCTEMa.

20.  dortomMeTrpuyecKHE NOHATUS U €UHUIbI U3MEPEHUs: CBETOBOM MIOTOK, CUJIA CBETA,
OCBELICHHOCTb, CBETUMOCTb, SIPKOCTh; JIAMOEPTOBCKUI UCTOUHUK CBETA.

21.  TemnoBoe wu3nmydyeHue. MW3nmywarenbHas M IOIJIOIIATENbHAs CIIOCOOHOCTH
BElllecTBa UX COOTHoLIeHne. Mojens abcomoTHO y€pHoro Tena. 3akoH Credana- bosbimana,
¢dopmyna cmenienust Buna.

22.  ®opmyna Panes-/[xunca. OrpaHMUEHHOCTh KJIACCUYECKOH TEOPUU H3ITyYCHHMS.
DneMeHThl KBaHTOBOTO noaxona. @opmyna Ilnanka.

23.  BzaumopeiictBre (hOTOHOB ¢ 31ekTpoHaMu Baeurnuii porordexr. Pabotsr AT,
CroneroBa. YpaBHeHue DUHIITEHHA.

24.  Dddexr Komnrona. [laBnenue cera, onbiTol [1.H. JleGenena.



Konnoksuym 2. Ctpoenne aroma

1. Muxkpomup. Macmrabsl. Koncrantel. HeBO3MOXHOCTH OmNucaHMsl SIBICHUN B
MHKPOMHUPE B paMKax KJIACCUYECKON TEOPHUH.

2. CepuaiibHble 3aKOHOMEPHOCTU B CIIEKTPE aToMa BOJOPOJA. DKCIEPUMEHTAIBHOE
JI0Ka3aTeJIbCTBO AUCKPETHOM CTPYKTYpbl aTOMHBIX YpoBHEW. OnbiThl @panka u ['epua.

3. OmnsiTel Pesepdopna. Ilnmanerapras monens atoma u mpoOieMa yCTOHYHMBOCTH
atoMoB. [loctynatel bopa.

4, I'unoresa ne-bpoisia. BomHoBbie cBoMcTBa yacTull. [IpuHINI HEOTIPEAEIEHHOCTH
I'eitzendepra.

5. Vpasuenue Illpenunrepa. KopryckynsipHO-BOTHOBOM nyanu3Mm: (OTOHBI U
MUKpoyYacTullsl. BonHoBas QyHKIMS U ee cTaTUCTUYECKOe ToJlKoBaHue. KBaHTOBaHME SHEPTUH U
MOMEHTAa UMITYJIbCA.

6. MynbTUIIETHOCTh CIIEKTPOB, CNHUH dJekTpoHa. Oddext 3eemana, 3ddext
[Hrapka. [Ipunnun [Taymu. Pacnpenenenue 2JIeKTPOHOB 0 SJHEPreTUYECKUM YPOBHSAM aTOMA.

1. Pa3mep, macca u sHeprus cBszu snapa. Jledext maccel. 3aBUCUMOCTD yIeIbHOM
SHEPTHHU CBS3H s/Ipa OT YUCIa HYKJIOHOB. SIIEpHBIE CUJIBI U UX CBOMCTBA.

8. SnepHble peakuuu U 3aKOHBI COXpaHEHUS. DPPEKTUBHOE CEUEHHE PEAKIUU U
€IMHUILIbI €€ u3MepeHus. Peakiuu, BbI3pIBaeMble HEUTpoHaMU. PagnoakTuBHBIE Yackl. Peaknus
nenenus saep. Kitacesl aeMeHTapHbIX YacTHUL.

8.2. OneHoYHBIE CpeACTBA ISl IPOMEKYTOYHOM aTTeCTAMHU

IIpumepHBbIil CIMCOK BONMPOCOB K IK3aMeHY

1. Brenenue B onTuky.

2. 3aKOHBI OTPAKEHHSI U TIPEJIOMIICHHUS CBETOBBIX BOJIH.

3. CootHomieHue ¢a3 KojieOaHUil CBETOBBIX BOJIH HA TPAHUIIE pa3Jielia CPel.

4, YcnoBue naTephEpEHIINN CBETOBBIX BOJH.

5. WuTepdepeHtys mIoCcKux CBETOBBIX BOJIH.

6. WuTepdepeHtys NUIMHIPUISCKAX CBETOBBIX BOJIH.

7. WuTepdepennyst cBeta Mpu  OTPaXKEHUHM OT TOHKHX  IUIACTHHOK
MOCTOSTHHO# TOJIIHMHBL [IpoCBETICHNE ONITHKHY.

8. WuTepdepennyss cBeTa MNpu  OTPAXKCHUHM OT TOHKHX IUIACTHHOK
nepeMeHHo# TosmuHbl. Kosbiia HeroToHa.

9. Hurepdepomerp Maiikenscona. Pedpakromerp.

10.  MmuoronyueBas uHTepepeHlHs. 3aBUCUMOCTb HHTEHCUBHOCTH OT
pasHocTH (a3.

11.  MHuoronyudeBas untepdepeHiys. [ 1aBHble 1 BTOPHUHbIE MAKCUMYMBI.

12. BpemeHHas KOrepeHTHOCTb.

13.  IIpocTpaHCTBEHHass KOT€PEHTHOCTb.

14.  Tlpunuun ['roiirenca-dpenes.

15.  3ous ®@penens.

16.  dudpakuus OpeHens oT Kpyrjioro OTBEpCTHSI.
17.  Tudpaxius OpeHens oT Kpyrjioro AuUcKa.

18.  udpakuus Opaynrodepa oT 1menH.



19.

PELIETKH.

20.
21.
22.
23.
24.

Hudpaknuonnas pemerka. OcHoBHast — ¢dopmyna  audpakiMOHHON

VYrnoas mmpuHa JUPPaKIHOHHBIX MAKCUMYMOB.

VYrnoBas u TuHeHHas Aucnepcus TM(PakIUOHHON PEIIETKH.
Paspemaromast cuna cnekrpanbHoro npudopa. Kpurepuii Panes.

®opmyna muppaKIMOHHON PEHISTKH ISl HAKJIIOHHO MaaloNINX JIydei.
Judpakust peHTTeHOBCKHX JIydeil OT MPOCTPAaHCTBEHHBIX CTPYKTYP.

®opmynsr Jlays u bparra-Bynsoda.

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

CHCTCMBI.

TCIa.

44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S57.
58.
59.

[TonsiTre o rosorpaduu.

EcrecTBeHHBIN 1 MOJISIPU30BAaHHBINA CBET.

3axkoH Maoca.

[Tonsgpuszanus cBeTa Ha rpaHuIle ABYX cpel. Yrou bprocrepa.

JBoiiHoe nyuenpenomienue. [Ipusma Hukoms.

HckyccrBennoe aBoitHoe mydenpenomieHue. dddext Keppa.
Bpamenue nnockoctu nonspuszauuu. [Honsgpumerpus.

HckyccTBeHHOE BpallieHHe MII0CKOCTH noJisipu3anun. Db ekt Dapanes.
HopmanpHas 1 aHomManbHas JUCIIEPCUH CBETA.

DNeKTpOHHas TEOPHS IUCIIEPCUH.

[Tornomenue ceera. 3akon byrepa-Jlambepra-beepa.

®da3oBas U rpynmnoBas CKOpOCTH.

KorepenTtHoe paccesinue cBera. 3akoH Panest.

KomMOunammonHoe paccesiHie cBeTa.

Dddext BaBunona-Uepenkona.

3akoHbI reoMeTpuyeckoit onTuku. [Ipunnun depma.

[Ipenomienue u oTpakeHue Ha cpepruuecKrX MOBEPXHOCTSIX.

Tonkas nunza. DopMyna TOHKOW JTUH3BI.

JInH3a mpou3BOJIbHON TOMIMIMHBIL. DOopMyIia IEHTPUPOBAHHOM ONTUYECKOM

(DOTOMeTpI/ILIeCKI/Ie BenmuuHbL. Cuia cBera u OCBCIICHHOCTD.
HpOTfDKeHHBIe UCTOYHHUKH CBETA. HpKOCTB U CBETUMOCTb.
OTpa)KaTeJ'ILHaSI 1 1oriaomarcibHasd CIIOCOOHOCTH a0COIIOTHO YCpHOIO

Tennooe uznydyenue. 3akonsl Ctedana-bonbiivana u Buna.
3akon Kupxroda.

®opmyna Panes-/xxunca u runoresa [lnanka.

®opmyna [Inanka u 3akon Credana-boabimana.

®opmyina [Ii1aHka ¥ 3aKOH CIIEKTPAIILHOTO cMelleHus Buna.
dotosanekrpuueckuit appext. Popmyna DHHIITENHHA.
®otoHbl. /[aBneHHnE cBeTa.

Dddext Komnrona.

Cnextp aTomapHoro Bogopoza. Odooduiennas popmyna bansmepa.
Pentrenosckoe nznydenue. 3akoH Mo3ziu.

Oneitel @panka u ['epua.

Monens Pezepdopna u bopoBckas Teopust atToma BOA0Opoa.
Bounnsl ne-bpoiins. {udpakius 31eKTpoHOB.



60.  IIpunuun Heonpenenennoctu I elizenodepra.
61.  VYpasuenue lllpeaunrepa.

62.  Hyxionsl. SlnepHble CHIIBI I UX CBOMCTBA.

63.  Snepnbie peakuuu. Kiaccel aeMeHTapHBIX YaCTHIL.

HporpaMMa OLCHUBAHUA KOHTPOJHUPYEMBIX KOMIeTEeHIIUii:

HaunmenoBan
Tema wim ne
azzen Kon nnaukaTtopa IInaanpyembrit Kpurepuii 2
- e " 3 JI?IZTaT Hoxasares, OLISHI/IBEHI/IH oF
HCIUTUTAH KOMIIETEHIINU e
AUCIL 1H i pesy. TK3 [IA4
BI
Pasmen 1. OIIK-4.1. 3HaTh 3Haer Bnageer YO,
Omnruka Hcnonesyer ¢yHnamentanbHel | GYHIAMEHTANBHBL | MaTepUAIIOM, O qg
0a3oBble 3HAHMS B | € paszensl GU3UKU | € pasjenbl QU3HKHU | IpeacTaBleHH 3
obactu (3nexkTpuuecTBO W | (3IMEKTPUYECTBO U BIM B pa3zieie. H
MaTEMaTHKH U MarHeTusM) Ui | MarHeTusM) A Bonpocs! st
¢)H3HKH npu l'[J'['gHPIpOBaHHS[ HZ;;{:pOBaHI/Iﬂ yCTHOFO
IUIAHUPOBAHUU ) pabot 3 p 3 cobece0BaHms
pa60T XUMHUYCCKOU XUMHNYCCKOU XUMHUYCCKOU
Ortuer 1o
HANpaBJIeHHOCTH. | HANpPaBJIEHHOCTU. | HAIPABJIEHHOCTH.
112a00paTOPHBIM
YmMmerh YmMmeer
paboram
OIIK-4.2. HCIO0Jb30BaTh HCIO0Jb30BaTh
OG6paGatbiBaeT TEOpEeTHIECKHe TEOpEeTHIECKHe
JAHHBIC C 3HAHUA 10 | 3HAHUA 3 (0]
HCIIOJIb30BAHUEM SJCKTPUYICCTBY U | DJICKTPUYCCTBY M
CTaHIAPTHBIX MarHeTu3My IIPH | MarHeTH3My TIpH
CIoco00B TUTaHUPOBAHUHU TUTaHUPOBAHUHI
armpoKCUMaIuu OKCIIEPUMEHTAIIBH | 3KCIIEPUMEHTABH
YHCIEHHBIX BIX pabor. | pIx pabor.
XapaKTCPUCTHK. Bnanets Bnageer
HaBbIKaMU HaBBIKaMU
TUTAHUPOBAHHUS TUTaHUPOBAHUS
pabot pabot




OIIK-4.3.
Wurepnperupyer
PE3yNbTaThI
XUMHUYECKHUX
HAOJTFOICHUI C
UCITIOJIb30BAaHUEM
(usnUecKux
3aKOHOB U
npeCcTaBIeHUN

XHUMHYECKOH
HaTPaBJIEHHOCTH
oIupasich Ha
0a30BbIC 3HAHUS
¢busuKH
(3MEKTPUIECTBO U

MarHETH3M).

3Hath (hu3nIecKue
3aKOHBI, KOTOpbIE
JIeKaT B OCHOBE
XHMUYECKUX
MIPOIECCOB,

TSt
00BEKTUBHOM
HMHTEpIpEeTaINU
pE3yNIbTaTOB
HCCeA0BaHUH.
VYMmerb
HHTEPIPETUPOBAT
b pe3ym>TaT1,1
XUMHNYCCKHUX
Ha0IroIeHui ¢
HCITOJIb30BaHUEM
(buznueckux
3aKOHOB u
IIPECTaBICHUM.
BiageTs HaBbIKAMU
UHTEPIIPETALUI
SKCIEPUMEHTAIbH
bIX JIAHHBIX C
HCIT0JIb30BAHHEM
IIPEICTaBICHUNA O
MAarHUTHBIX K
SIEKTPHYECKIX
SIBJICHUSIX.

XUMHYECKOH
HAMpPaBJIeHHOCTH
OIupasich Ha
0a30BbIC 3HAHUS
¢$uzuKH
(3MEKTPUIECTBO U

MarHETH3M).

3HaeT Qu3MYecKue
3aKOHbI, KOTOpbIE
JIeKaT B OCHOBE
XUMHUYECKHX
MPOIECCOB,

TS
00BEKTUBHOM
HUHTEPIPETAUN
PEe3yNIbTaTOB
HCCIEA0BaHUN.
Vwmeer
HHTEPIPETUPOBAT
b pe3ym>TaT1,1
XUMHUYCCKUX
HaOJIFOICHUH C
HCITOJIb30BaHUEM
(uznueckux
3aKOHOB u
IIPECTaBICHUM.
Bianeer HaBeikamu
HUHTEPIIPETALNI
SKCIEPUMEHTAIBHBI
X JAHHBIX C
HCII0JIb30BAHHEM
IIPEJCTaBICHUNA O
MAarHUTHBIX B
SIEKTPHYECKIX
SIBJICHUSIX.




OIIK-6.1.
IIpencraBnser
pe3yabTaThl paboThI
B BUJIC OTYETA IO
CTaHJApTHON
dbopme Ha

PYCCKOM SI3BIKE

OIIK-6.2.
[Ipeacrasnsier
UH(OPMALIUIO
XHMHYECKOT0

3HATh CTAHAAPTHBIE
(hopmbl
MpeACTaBIICHUS
pe3ybTaToB
paboThI
MPUHATBIMH B
npodecCHOHATBHO
M COOOIIIECTBE.
Ymerb
MPEICTABIIATh
OTYETHI 110
CTaH/IapPTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Biajgers HaBbIKAMU
MPEICTABICHUS
Pe3yIIbTaTOB
paboTHI B YCTHOH 1
MMCbMEHHOM

hopme.

3HaTh TpeOOBaHUs
oubnmorpaduueck
ot KyJbTYpBI,
HPEAbSBIsEMbIC K

3HaeT cTaHIapTHBIE
(hopmbl
MPEACTABICHUS
pe3yIbTaToB
paboThI
MPUHATBIMA B
npodecCrOHATBHO
M COOOIIECTBE.
Vwmeer
MPEACTABIIATh
OTYETHI I10
CTaHIapPTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Bnaneer HaBbIKamMu
MPECTaBICHUS
pe3yIbTaTOB
paboTHI B YCTHOH 1
MHCbMEHHOM

hopme.

3HaeT TpeOOBaHMUS
oubnmorpaduueck
ol KyJbTYpBI,
MPEABABIIACMBIC K

Bmaneer
MaTepHaIoM,
MPE/ICTABICHH
BIM B pa3Jiene.
Bonpocsr qns
YCTHOTO
cobeceoBaHus
Oruer o
71a00paTOPHBIM
paboram




COZIEpKaHus C
y4eToM
TpeOoBaHU
6ubnmorpaduaeck

Ol KyJIbTYpbI

OIIK-6.3.
IIpencraBnser
pe3yabTaTHI
paboThl B BHIE
TE3UCOB J0KJIa1a
Ha PYCCKOM U
AHTJIMMCKOM SI3BIKE
B COOTBETCTBHH C
HOpMaMH U
MIpaBHJIAMH,
MIPUHATHIMHU B
XUMHYECKOM
COO0O0IIIECTBE

TIPEACTaBIICHUIO
nHpOopMaIMK B
MUCbMEHHOU
hopme. Ymets
TIPEACTABIISATH
uaopmammio ¢
y4eToM
TpeOoBaHUit
6ubmorpaduaeck
Ol KyJBTYpBI.
Braners HaBbIKaMu
NpeICTaBICHUS
nHpopmanun
XHUMHYECKOTO
COZIepIKaHUS c
y4eToM
TpeOOBaHUIt
oubnmorpaduaeck
Ol KyJBTYpBI.

3HaTh HOPMBI U

paBuiIa
MIpe/ICTaBICHUS
pe3yabTaToB
paboThl B  BHUIE
TE3UCOB  JIOKJIaja
HaA PYCCKOM H
AHTJIUMCKOM
SI3BIKE. Ymerb
MPEACTaBIATh
pe3yibTaThI
pabotel B BHUAE
TE3UCOB  JIOKJIaja
Ha  PYCCKOM |
aHTJIHMCKOM
SI3BIKE. Bianers
HaBBIKAMH
MpeACTaBICHUS
pe3yapTaToB
paboTel B BUAE

TE3MCOB JIOK/Iaaa B
COOTBETCTBHU  C
HOpPMaMHU H
MPaBUIIAMH,
MIPUHSITBIMU B
XUMHUYECKOM
COOOIIIECTBE.

MIPE/ICTABIICHHUIO
naopmanuu B
MUCbMEHHON
dopme. Ymeer
TIPE/ICTABIIAT
nadopmammio ¢
y4eToM
TpeOoBaHUit
oubnmorpaduaeck
Ol KyJBTYpBI.
Brnaners HaBbIKaMu
Tpe/ICTaBICHUS
nHpopmanun
XHUMHYECKOTO
CoZIepXKaHus c
y4eToM
TpeOoBaHuUit
oubnmorpaduaeck
Ol KyJBTYpBI.

3HaeT HOPMBI U

TpaBuiIa
Mpe/ICTaBICHUS
pe3yabTaToB
paboTel B BHIE
TE3UCOB  JOKIaja
Ha PYCCKOM W
AHTJIUMUCKOM
SI3BIKE. VYmeer
MIPEACTaBIATh
pe3yiabTaThI
pabotel B BHIE
TE3UCOB  JOKIaja
Ha PYCCKOM |
aHTJINMCKOM
SI3BIKE.

Bianeer HaBBIKAaMU
MpeACTaBICHUS
pe3yabTaTOB
paboTsI B BUIE
TE3UCOB J0KJIAIa B
COOTBETCTBHUH C
HOpPMaMH U
TIpaBUIIAMH,
TIPUHSITHIMHE B
XHMHUYECKOM
COOOIIIECTBE.




Pazpgen 2.
Crpoenue
aToma

OIIK-4.1.
HUcnonbzyer
0a30BEIC 3HAHUS B
obnactu
MaTeMaTHUKU U
¢busrKH npu
ITAHUPOBAHUU
paboT XUMHIECKOH
HaIpaBJICHHOCTH.

OIIK-4.2.
OO0pabatsiBaeT
JAHHEIE C
UCIIOJIL30BaHHUEM
CTaHIAPTHBIX
Croco0oB
AnMpOKCUMAIIMN
YHCJIEHHBIX
XapaKTEPUCTHK.

OIIK-4.3.
Hurepnperupyer
pE3yNbTaThI
XUMHUYECKHX
HaOJIOIEHMUIT C
HCTIONIb30BaHUEM
(busnueckux
3aKOHOB U
NIpEACTaBIECHUM

3HaTh
(hyHIaMEeHTaIbHEI
€ pazzensl QU3UKN
(3MEKTPUIECTBO |
MarHeTu3M)  JUIs
TUTAHUPOBAHHUS
pabot
XHMHYECKOU
HATIPaBJICHHOCTH.
Ymerb
UCIIOJIb30BATh
TEOPETUICCKHE
3HAHUS TI0
JNIEKTPUYCCTBY U
MarHeTU3My

npu
TUTAHUPOBAHUH
JKCIICPUMECHTAJIBH
BIX paboT. Branets
HaBBIKAMH
TUTAHUPOBAHUS
paboT XMMHUIECKOI
HaTPaBJICHHOCTH
OIMUPAsCh Ha
0a30BbIC 3HAHUSA
¢buznku
(2JIEKTPUUECTBO U

MarHeTH3M).

3HaTh (hu3nUecKue
3aKOHBI, KOTOPBIE
JICKAT B OCHOBE
XUMHUYCCKHX
MPOLIECCOB,

TSt
00BEKTUBHOM
UHTEPIIPETALI
pe3yapTaToB
HCCIIEOBAHUM.
YmMmerb
HUHTEPIIPETUPOBAT
b

pe3yabTar
Bl XUMHUYCCKUX
HaOJFOIEHUH c
HCIIOJIb30BaHUEM
(huznaecKkux
3aKOHOB u
TIPEICTABICHUM.
BianeTs HaBBIKAMU
HWHTEPIIPETAINN
SKCICPUMECHTAIBH
BIX JAHHBIX C
HCIIOJIb30BaHHUEM
MPEACTABIECHUH O
MAarHMTHBIX U
AIEKTPHYCCKIX
SIBJICHUSX.

3Haer
(hyHIaMeHTaITbHbI
€ pazzensl QU3HKA
(37eKTpUYeCTBO U
MarHeTu3M)  JUIs
TUTAHUPOBAHUS
pabot
XUMUYECKON
HATIPaBJICHHOCTH.
Ywmeer
UCIIOJIb30BaTh
TEOPETUICCKHE
3HAHUSA TI0
JJIEKTPUUECTBY U
MarHeTU3My

npu
TUTAHUPOBAHUH
JKCIICPUMCHTAIBH
bIX pabort. Biangeer
HaBBIKAMH
TUTAHUPOBAHHUS
paboT XUMHUYECKOU
HaIPaBJICHHOCTH
OIMUpasCh Ha
0a30BbIC 3HAHUS
¢buzuku
(2JIEKTPUYECTBO U

MarHeTH3M).

3Haetr pu3nyeckue
3aKOHBI, KOTOPBIE
JICKAT B OCHOBE
XHMHUCCKHX
MIPOIIECCOB,

TS
00BEKTUBHOM
UHTEPIIPETALNI
pe3yabTaTOB
HCCJIEOBAHUM.
VYmMmeer
HUHTEPIIPETHPOBAT
b

pe3yabTar
bl XHMHYECKHX
HaOIIOIEHAI c
HCIIOJIb30BAHHEM
(huznaeckux
3aKOHOB u
MIPEJICTAaBICHUM.
Bianeer HaBBIKaMU
WHTEPIIPETANI
SKCIIEPUMECHTATBH
BIX JaHHBIX C
HCIIONb30BAHHEM
MPEACTaBICHUN O
MATrHUTHEIX B
DIEKTPAYECKIX
SIBJICHUSIX.

Bnageer
MaTepHaJoM,
MPE/ICTABICHH
BIM B pa3Jiene.
Bonpocsr qna
YCTHOTO
cobeceoBaHus
Oruer o
71a00paTOPHBIM
paboram

YO,




OIIK-6.1.
IIpencraBnser
PE3yNIbTaThI
paboTHI B BUIIE
OTYETa M0
CTaHIApTHOMN
¢dbopme Ha
PYCCKOM SI3BIKE

OIIK-6.2.
IIpencraBnser
UH(OPMALIHIO
XHMHYECKOT0
COZlepKaHus €
y4eToM
TpeGoBaHUIA
oubnmrorpaduueck

Ol KYJbTYpPbI

OIIK-6.3.
IIpencraBnser
Pe3yABTATHI
paboTHI B BUIIE
TE3UCOB JOKJIaaa
HA PYCCKOM H

3HaTh
CTaH/IapTHbIE
(hopmbl
MpeACTaBIICHUS
pe3yNbTaToB
paboTHI
MPUHATBIMA B
npodeccHOoHATBHO
M COOOIIIECTBE.
VYmets
MPEICTABIIATh
OTYETHI 110
CTaHIapTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Biajgers HaBbIKAMU
TPEICTABICHUS
Pe3yIIbTaTOB
paboTHI B YCTHOH 1
MMCbMEHHOM

hopme.

3HaTh TpeOOBaHMs
oubnmorpaduaeck
ot KyJbTYpBI,
MNpEABABIIACMBIC K
IpeCTaBICHHIO
uHdopmanuu B
MUCBMEHHON
dopme. Ymers
NPEICTaBIATh
undopmanmio ¢
y4eToM
TpeGoBaHuUit
oubnmorpaduueck
OU KYNbTYpBI.
Bnagers HaBbIKaMu
HpeCTaBICHUS
uHpopmanun
XHMHYECKOT0
COZIepIKaHUs c
y4eTOM
TpeGoBaHMit
oubnmorpadudeck
OW KYJbTYpBI.

3HaTh HOPMEI U
TpaBwiia
TIPECTABICHHS
pe3ynBTaToB
pabotel B BUAE
TE3UCOB  JIOKJIaja
HA pPyCCKOM H
aHTIIHACKOM
SI3BIKE. Vmethb
TIPEJICTABIIATH
pe3yabTaThl
paboTHI B BUzIE

3Haer
CTaH/IapTHbIE
(hopmbl
MPEICTABICHUS
pe3yIBTaToB
paboThI
NPUHATBIMA B
npodecCrOHATBHO
M COOOIIECTBE.
Vmeer
MPEICTABIIATh
OTYETHI I10
CTaHIapPTHBIM
¢dopmam Ha
PYCCKOM SI3BIKE.
Bnaneer HaBbIKamMu
NPEICTABICHUS
pe3yIbTaTOB
paboTHI B YCTHOH 1
MHCbMEHHOM

hopme.

3HaeT TpeOOBaHUS
oubnmorpaduaeck
ol KyJbTYpBHI,
IpebsABIseMbIe K
IpeCTaBICHHUIO
nuHpopmanuu B
MUCBMEHHOI
dopme. Ymeer
HPEICTaBIATh
undopmanmio ¢
y4eToM
TpeGoBaHuUit
oubnmorpaduueck
Ol KYNbTYpBI.
BianeTs HaBBIKAMU
HpeCcTaBlIeHUS
nHpopmanun
XHMHYECKOT0
COZIepIKaHUs c
y4eTOM
TpeGoBaHMit
oubnuorpaduyaeck
Ol KYNbTYpBI.

3HaeT HOPMBI U
TpaBmiIa
TpeACTaBICHUS
pe3ynBTaToB
paboTel B BUAE
TE3UCOB  JOKIaja
Ha  PYCCKOM |
AHTIIHIACKOM
SI3BIKE. Ymeer
TIPEACTABIIATh
pe3yabTaThl
paboTHI B BUzIE

Bmaneer
MaTepHaIoM,
MPE/ICTABICHH
BIM B pa3Jiene.
Bonpocsr qns
YCTHOTO
cobeceoBaHus
Oruer o
71a00paTOPHBIM
paboram




AHTJINACKOM SI3BIKE
B COOTBCTCTBUU C
HOpMaMHU U
npaBuWIaMu,
MNPUHATBIMU B

XUMHYECKOM TE3UCOB JIOKJIaJa TE3UCOB JIOKJIaja
Co00IIecTBe Ha pycckoM Ha pycckoM
u u

AHTJIHHCKOM AHTTIHACKOM
si3pIKe. Brmagets si3pIke. Branmeer
HaBBIKAMH HaBBIKAMHU
MpeJICTaBICHUS MpeJICTaBICHUS
pE3yNIbTaTOB pEe3yNIbTaToOB

paboThI B BHIIE
TE3MCOB JOKIAaa B
COOTBETCTBUH C

HOpMaMH 1 HOpMaMH 1
[IpaBUIIaMH, [IpaBUIIaMH,
HpI/IHﬂTI)IMI/I B l'IpI/IHHTI)IMI/I B
XUMHUYCCKOM XUMHUYCCKOM
COOOIIIECTBE. COOOIIECTBE.

paboThI B BHIE
TE3HMCOB JOKIA1a B
COOTBETCTBUH C

VY —yctHbIil onpoc, Ki-komnoksuym, O-oTder no sabopatopHoil pabote, K- KOHTposbpHas

pabota

Xapakrtepuctuka OC 1151 o0ecrnieyeHUs1 TEKyero KOHTPOJIsi 0 M CHUIINHE

K ConepxaHue
Ol UHAMKATOpa . 3

p [Tnanupyemsrit pe3yiabTaT 0C? 3aJjaHus"/BONpPOCca 1

KOMIIETEHIINH
T.I.

OIIK-4.1.Vcrionb3yer 3Haer (yHIAMEHTaJbHbIC CobecenoBanue. YcTHBIE OIPOCHI
0a30BbIe 3HAHUS B pasaens! GusHKH (MEKTPUIECTBO | KomlokBHyM Hanwmcanue oT4eToB 1o
00acTd MaTeMATUKU U | ¥ MarHeTH3M) JIs IJTAHUPOBAHUA | BpImojHEHHE 1a00paTOpHBIM paboTaMm.

¢bu3rku npu
IUIAHUPOBaHUU padoT

paboT  XUMHYECKOH
HaIpaBJIEHHOCTH.

nmabopaTOpHBIX paboT

XHMHYICCKOU VMeer HCIoIb30BaTh
ZaznpaBneHHocm.% TEOpEeTHYECKHE 3HAHHUSA IO

3JIEKTPUUYECTBY M MAarHETU3MY
pu TUTAHUPOBaHNHT
9KCTIEPUMEHTANIBHBIX PadoT.
BrianeeTHaBbIKaMH TJIAHUPOBAHUS

OO6pabaTsiBaeT TaHHbIE
C HCIIOJIL30BAHUEM
CTaHJAPTHBIX CIIOCOOOB

aNMpPOKCHMAIUH .

paboT XUMHUIECKOH
YHCIIEHHBIX

HAIPaBJIEHHOCTH OIUPAsCh Ha
XapaKTEPHUCTHK.

0a30BbIc 3HAHUS (PU3UKH
(2TEKTPUIECTBO M MATHETH3M).




OIIK-4.3. 3naer  ¢wusmveckue  3akoHbl, | CobecenoBaHue. YCcTHEIE OTIPOCH
HuTeprnperupyer KOTOpbIE  JIKaT B OCHOBE | KommoKBHyM Hammcanue otyeToB mo
pE3yIbTaThI XUMHYCCKHX  MPONICCCOB, UL | BpimonHeHue nmabopaTopHBIM padoTam.
XUMHUYECKUX 00BEKTUBHOI HHTEPIPETALNH | 13GopaTOPHBIX PaboT
HAOITIOICHHIH C PEe3yIBTaTOB UCCIICIOBAHUIMA.
UCIIOJIb30BAaHUEM Ywmeer HHTCPIPCTUPOBATH
(l)p[3p1qec](p1x 3aKOHOB U PE3YJIbTATHI XUMHUYCCKUX
HpeI[CTaBJ'IeHI/Iﬁ Ha6J'IIOZ[eHPIfI C HUCIIOJIb30BaHUEM

¢dusnueckux 3aKOHOB

U TIPE/ICTABIICHUI.

Bnaneer HaBbIKamMu

HWHTEPIIpETAIUN

9KCICPUMCHTANBHBIX JTAHHBIX C

UCIIOJIb30BAaHUEM MPEICTaBICHUN

0 MArHUTHBIX U 3JCKTPHUUCCKHX

SIBIICHHSX.
OIIK-6.1. 3Haer craHgaptHeie  Qopmbl | CobecenoBaHue. Y cTHBIE ONIPOCHI
IpencraBnser TpeICTaBICHUS pe3ynbTaToB | KomnokBuym Hammcanue oT4eToB mo
pe3yabTaThl paboThI B paboThI MIPUHATHIMHU B | BrlmonHeHue J1abopaTOpHBIM padoTam.

BHUAC OTUYCTA IO

npo(heCCHOHAILHOM COOOIIECTBE.
YmMmeer MpEACTaBIATb OTUCTHI 11O

J1a00paTOPHBIX PabOT

cTaniaptHoil popme Ha
PYCCKOM sI3bIKE

craHiapTHeIM opmam Ha
PYCCKOM SI3BIKE.

Bnaneer HaBbIKaMu
NpPEACTaBICHUS PE3yNbTaTOB
paboThI B YCTHOM U MUCbMEHHOU

dopme.

OIIK-6.2. 3HaeTTpeOOBaHUA CobecenoBaHue. YcTHBIE OMPOCHI
Ipencrasisier Oubnnorpaduueckoil  KyabTypsl, | KonmokBaym Hanucanue oT4eToB 1o
MH(pOpMAaIHUIO HPENbABIACMBIC K | Bemmonunenue 71a00paTOPHBIM paboTaM.
XUMHYECKOT0 NpEJCTaBICHUI0 HH(pOPMALMU B J1aGOPaTOPHBIX PaGoT
COJICpIKaHHUs C yIETOM TICEMEHHOI (opme.
TpeGoBaHuit Ywmeer IIPEICTABIISAT
6ubnrorpaduueckoi uH(pOpMALHIO c ydqeTroM
KyJIbTYpBI TpeboBaHui

O6uborpaduueckoi KyJIbTyphI.

Bnageer HaBBIKAMH

MIPEeNICTABICHUS uH(pOpMaIUH

XMMHYECKOTO  COAEPXKaHHUS  C

y4eToM TpeOoBaHMIT

oubnmorpaduaeckoit KynbTypHIL.
OIIK-6.3. 3maer HopMbl W mpaBwia | CobecenoBaHUeE. Y cTHBIE OIIPOCH
[pencraBnsier MIPEACTABICHUS pe3ynbTaToB | KommokBuym Hanmcanue oT4eToB 110
pe3yabTaThl paboTHI B paboThl B BHJE TE3UCOB AOKIaAA | BrimomHeHHE nmabopaTopHBIM paboTam.

BHJIC TE3UCOB JOKIIA1a
HA PYCCKOM H
AHTJINACKOM SI3BIKE B
COOTBETCTBHUH C
HOpPMAaMH U TIpaBUIIAMH,
TIPUHSATHIMH B
XUMHYECKOM
coo01IecTBe

Ha PYCCKOM U  aHIVIMHCKOM
SI3BIKE.  YMEET  MPENCTABIATh
pe3ynbTatel  paboTel B BHIE
TE3MCOB MOKJIaJa Ha PYCCKOM H
AHTJIMHACKOM SI3BIKE.

Brnageer HaBBIKAMH
TIPECTaBIICHUS pe3yIbTaTOB

paboTHI B BHIE TE3UCOB IOKIA/Ia
B COOTBETCTBMM C HOpPMaMH H
TIpaBIIIAMH, TIPUHSATHIMHA B
XHMHUYECKOM COOOILECTBE.

mabopaTOpHBIX paboT

Kpurtepun oneHuBanus pe3y/ibTaToB 00y4eHUs!




1. CryneHTy HEOOXOJMMO BBINOJHUTH 5 JabopaTopHbIX paboT. Ilpu BBIMOTHEHUN
1a00paTOPHBIX pabOT OLIEHWBACTCS TEXHHUKA BBIMOJIHEHHS, 0()OPMIIEHHE OTYETOB, BKIIOYAIOIIEE
00paboTKy IKCIIEPUMEHTAILHBIX JAHHBIX.

2. [IpenycmotpeHo 2 coOecenoBaHUs IO TEOPETUYECKOMY MaTepUaly B BHIE
KOJUIOKBHYMOB.

Ouenku:

OneHka «HEy10BJIETBOPUTEIBLHO»:

(bparMeHTapHO€ 3HAaHWE NPEIMETa, OTCYTCTBHE YMEHUH W HAaBBIKOB NPUMEHEHHUS

METOJIOB
U TIOJIXOJIOB M3y4aeMOW JUCLMILIMHBI IPU pEeIIeHnH YueOHbIX 3a7a4 (MeHee 50 0amioB).

OneHka «y10BJIETBOPUTEILHO»:

HECHCTEMAaTH3MPOBAHHBIE 3HAHUS TpPEIMEeTa, YacTHYHO C(HOPMUPOBAHHBIE YMEHHUS U
HABBIKA TPUMEHEHUS METOJIOB M ITOJXOJIOB M3y4aeMOU TUCIUIUIMHBI MPU PEIICHHH YIeOHBIX
3amay (50-69 6aoB). OueHKa «XOPOLIO»:

B 11eJT0OM, C()OPMHUPOBAHHBIC, HO COJEPIKAIIHE OTACTbHBIC TIPOOEITbI 3HAHUS TIpeIMETa,
YMEHHE TPHUMEHSTh METOJBI W TMOJXOJbI M3y4aeMOW JUCIUIUIMHBI TIPH PEIICHHH YYeOHBIX U
MPAKTUYECKHUX 33]]a4 ¢ MUHUMAJIBHBIM KOJIMYECTBOM OIIMOOK HEMPHHIIMITAAIHHOTO XapaKTepa,
HAJIMYME HABBIKOB NMPUMEHEHUS METOJIOB W IMOJXOJ0B M3y4aeMOW JUCIMILTUHBI MPH PEIICHUN
y4eOHBIX U MpakTHdeckux 3aaad (70 - 85 Gamos).

OueHka «OTJIHYHO»:

cOPMHUpPOBAHHBIE W CHUCTEMAaTH3UPOBAHHBIC 3HAHUS TMpeaMera, CcpopMHUpPOBaHHBIC
YMEHHUSI M HABBIKM MPUMEHEHHSI METOJIOB W TOJXOJ0B M3y4aeMOW TUCIHMIUIMHBI TIPU PEIICHUN
y4eOHBIX M MPaKTHYeCKuX 3a1a4 (86-100 6aios).

Pa3paboTunkmu:
W __ mpodeccop Capaes B.B.
(r%)nu(:b) (sanumaemas oonsxcrnocmn) (unuyuanvt, hamunus)

[Iporpamma paccmoTpeHa u omoOpeHa Ha 3acemaHuu  kadedpsl oOmeid u
JKCriepuMeHTaIbHOU pusuku pusnyeckoro gaxkynbrera PI'BOY BO «UT'Y»
«19 » anpens 2022 r. ITpoTokoi Ne 5 _y /

-y

3aB.kadenpoii oduieit puznku, aA.¢.-M.H. R I"aBpumiok A.A.




[Iporpamma cocraBieHa B cootBercTBHMHM ¢ TpeboBanusmMu PI'OC BO u yyerom
pexomenganuit IIOOII no Hanpasnenuto u npogwmito noarotosku 04.03.01 Xumms.

[Iporpamma paccMOTpeHa Ha 3aceaHuu Kadeapsl aHATUTUYECKOH U (hapMaleBTHYECKOi
XUMHH.

[Ipotokois Ne 05 ot «14» anpensa 2025 r.

N.o. 3aB. kadenpoii C »3\ %\AM/ Bunemc AW

Hacmoswas npoepamma, ne modcem bvims 60cnpouzsedena Hu 6 Kakou ghopme b6e3
npeosapumenbHo20 NUCbMEHHO20 paspeuleHus Kagheopvl-pa3spabomuuxka npocpammol
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