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1. TACITIOPT PABOYEM ITPOT'PAMMBI JJUCIHATIIMHBI

1.1. MecTO JUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NPOrPaMMbl

Juctummaa otHocutes K BapuatuBHOW yact (B1.B.01.02) ocHoBHOU 00pa3oBaTelbHOM
porpamMMbl TOATOTOBKK OakanaBpoB HampasieHus: 44.03.05. «Ilegarorumdeckoe oOpazoBanme» (C
IBYMSI PO HIIIMU TTOATOTOBKH) TIO TPODUIISIM «XUMUS» B «BHOTOTHSY.

OOyuaromuecs: M3y4arT JaHHYI0 IUCHUILUIMHY B 8 cemectpe 4 kypca. E€ wuzydeHuro
MPEANIeCTBYET OCBOCHUE TAKUX JUCHHUILIMH yueOHOTO 11aHa, kak b1.B.01.04 DkcnepuMeHTanbHbIe
Mmetonasl B xumuu, b1.0.07.01.01 Pemrenne xummueckux 3azad, b1.0.07.02.01 OOwmas u
Heopranuueckas xumus, b51.0.07.02.03 Ananutnueckas xumus, b51.0.07.02.04 Opranuueckas
xumus, b1.0.07.01.02 Bueypounas pab6ota mo xumuu, b1.0.07.02.02 Heopranuveckuii CUHTE3,
ABIISICTCA HEOOXOIUMON OCHOBOW JUIsl MOCJIEAYIOIIET0 H3YyUEHHs] TaKUX JUCHHUIUIMH Y4eOHOTO
miaHa, b1.0.07.02.05 Opraauveckuii cunre3, b1.0.07.01.03 Teopuss u meroauka OOydeHHS
xumuu, 51.0.07.02.06 buoxumus, 51.0.07.02.09 Xumust okpyxatomeit cpeast, 51.B.01.01 Xumus
BBICOKOMOJICKYJISIpHBIX coenuHenuid, b1.B.01.03 Hayuno-uccnenoBaTtenbckas paboTa 1Mo XHMHH,
b1.B./1B.01.02 U36panHbie TIaBbl OPraHUYECKON XUMHUH.

Taxxe ocBoenue aucuuruinabl b1.B.01.02 Ctpoenne Monekynn U OCHOBbI KBAHTOBOM XUMUU
SBJIIETCS OCHOBOM Ui TPOXOXKIAEHUS TakuxX mnpakTtuk, kak b2.0.01.01(Y) Texnonoruueckas
npakTuKa (MpOoeKTHO-TexHomorudeckas mnpaktuka), b2.0.02.01(I1) Ilemaroruueckas mpakTuKa,
b2.0.01.02(Y) Hayuno-uccnenoBarenbckasi pabora (IojJyuyeHUE IEPBUYHBIX HABBIKOB Hay4yHO-
uccinenoBarensckoir  paboter), b2.0.02.05(IT) IIpousBoacTBeHHass  MpakTUKa, HAy4YHO-
uccienosarenbsckas padora, b2.0.02.04(11n) [Ipennunnomuas npaktuka, b3.01(I') Tlogroroska k
claye W clada rocynapcTBeHHOro sk3ameHa, b3.02(J]) BreimonHeHue u 3amuTa BBITYCKHOMN
KBaJTM(PUKAITMOHHON pabOTHI.

1.2. Ileab 0cBOEHUS AUCUHUILIUHBI

[lenbto ocBoeHuss aucUUIIMHBL «CTpPOEHHE MOJIEKYJ W OCHOBBI KBAaHTOBOM XUMHUH»
aBigeTcs (OPMUPOBAHUE Yy 00YUarOIIMXCs KOMIETEHIMH MOaysd «XUMHS» U IPUOOpETEHUE UMU
3HaHUIl B OOJIACTM TEOPETUYECKUX OCHOB (PYyHIAMEHTAJIbHBIX pa3/eJIOB XUMHHU, BIIAJCHUS
(byHIaMEHTAIbHBIMA  XUMHUYECKUMHU TOHSATHUSMH, TPEJICTaBICHHH O CTPYKTYpe BeIIeCTBA B
COBPEMEHHOW XUMHM; (DOPMHUPOBAHHE TOTOBHOCTH HCIOJIb30BaTh MOJYUYEHHbIE 3HAHUSA TPH
penieHnn npodeccCuoHaNbHBIX 3ajay, B YaCTHOCTH, UCIOIb30BaTh BO3MOKHOCTH KBAaHTOBOM TEOpHUU
JUI OIMCAHUS W NPEJCKa3aHMs CBOWCTB XMMHYECKHMX COCIMHEHUH, a TaKXKe I I'PaMOTHOIO
M3JI0KEHUSI COOTBETCTBYIOIEIO Marepuaja HMIKOJIBHOTO Kypca XHMMHMHM Ha COBPEMEHHOM YpPOBHE
pa3BUTHS HAYKH.

1.3. [Inanupyemble pe3ybTaThl 00yUeHHs MO JUCHUILINHE
JocTmkenne 1eTd  OCBOEHUs JUCIUIUIMHBI oOecrieunBaeTcs dYepe3 (opMHUpOBaHUE
CIIeYIOIUX KomreTeHuui: 17K-1.
Tabnuya 1

Ilnanupyemble
pe3yabTaThl 00y4eHust

Koa v HanmenoBanue
KOMIIETeHIIUH

Koa n HamMeHOBaHUe HHAUKATOPA
JAOCTHKEHUSI KOMIIETEeHIH,
KOTOpbIe (OpMHUPYeET INCHUILIIHHA
(MOyJIb)

I1IK-1 - Cniocoben [IK-1.1. 3Haer cTpyKTypy, cOCTaB U |3HaeET:
OCBaMBaTh U UCIOJIB30BATh |IMJAKTUYECKHE €IUHUIIBI IPEIMETHOM [- TEOPETUYECKHUE OCHOBBI
TEOPETUYECKUE 3HAHUS U oOractu (mpernoaaBaeMoro npeameta). | pyHaIaMeHTaIbHbBIX "
IIPAKTUYECKUE YMEHUS U [1IK-1.2. YMmeer ocymiecTBISATh OTOOD |IPUKIAIHBIX pas3znenos
HAaBbIKU B IPEIMETHON y4eOHOro  cofepXaHusi s  €ro | XuMuu;

00JIaCTH MPH PeLICHUN
npodeccnoHanbHbIX 3a7a4

peanu3ani B PA3IUYHBIX (popmax
o0y4eHHss B  COOTBETCTBHH  C
tpedoBanusiMu GI'OC OO.

- tpeboBanuss ®I'OC OO k
COZIEPKaHMIO U PE3yIbTaTaM
o0yueHuss MO NPEeIMETHON




[IK-1.3.  JlemoHCTpuUpyeT  yMeHHUE
pa3pabaThiBaTh  pasziu4yHbIe  (HOPMBI
y4eOHBIX 3aHATHH, MIPUMCHSITH
METOJIbl, TPUEMbl U  TEXHOJOTUH
o0y4eHus, B TOM qucie
nH(}OpMaLIMOHHBIE.

o0actu «XuMug».

VYwmeer:
- IPUMEHATH TEOPETUUECKUE
3HaHUA, MPaKTUYECKHUE

YyMEHHST M  HaBBIKU B
npeaIMeTHOW 005acTH mpu

pewenun
pogeCCHOHATIBHBIX 33]1ay;
- OCYHIECTBJIATH  OTOOp

yqe6H0ro COACPpINKAHUA JIA
peam3anui B Pa3JIMYHBIX

hopmax o0ydeHus B
COOTBETCTBUU c
tpedoBanusmu OI'OC OO;

- pa3pabaThIBaTh Pa3INYHBIC
dhopMbl  yU4eOHBIX 3aHATHH
10 XUMUH.

Bnaneer:

- HaBBIKOM 0€30I1aCHOTO
oOpamieHus ¢ XUMUYECKUMHU
BEIICCTBAMH C YYETOM HX
XUMHAYECKHX U (DU3HYECKHUX
CBOICTB;

- YMEHHEM HCIIOJIb30BaTh B

po(hecCUOHATLHOM
NESTENIbHOCTH  Pa3IMYHbIC
METO/IBI, MIPHEMBI "
TEXHOJOTHH OOyueHus, B
TOM qucie
uH(bOpMaIMOHHBIE.
1.4. O0BLeM TUCHUIITTHHEI
OO0r11ast TPYA0EMKOCTD AUCIUIIMHBI COCTABISIET 2 3.¢. (72 akaaeM. yaca)
Tabnuya 2
Bup yueOHoii padoThl Konu4yectBo akanem.
YacoB
OuHno 3aouHo
4.1. O0beM KOHTAKTHOI pa0doThl 00y4aKOIMXCH C 30 12
4.1.1. aynutopHas padora 30 12

B TOM YHCJIC:

JICKIIMH

10

o

MPAKTUYCCKUC 3aHATHUA, CCMUHAPBI, B TOM YUCJIC ITPAKTHUYCCKAA

20

(o)

J1a00paTOpPHBIE 3aHSITHS

4.1.2. BHeayauTOpHas padora

B TOM YHCIJIC:

UMHIMBUAYaJIbHAs paboTa 00yJaronmxcs ¢ MpenoiaBaTesieM

KYPCOBO€ MPOEKTHUpOBaHUE/paboTa

I'pYMIIIOBBIC, MHANBUAYAJIBHBIC KOHCYJIbTaAllUW U NMHBIC BUABI
y4eOHOM NesITeIbHOCTH, IPEAYCMAaTPUBAIOIINE TPYIIIOBYIO WIH
MHIUBUAYAIbHYIO pa00Ty 00yyaromuxcs ¢ nmpernojaBaTeieM




4.2. O0beM caMOCTOSATEIbHOH PadoThl 00YUAIIUXCS

42 56

B TOM YHUCJIC YaCOB, BBIJACJICHHBIX HA MMOATOTOBKY K 3K3aMCHY 4

2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
2.1. TemaTnyeckoe NJIAHUPOBAHME TUCHHUIINHBI:

Tabauya 3
Ne HaunmeHnoBanue Oomasn TpyaoémMkocTb 0 BHaM y4eOHbIX 3aHATHI (B
1/ TeMbl (pa3aesia) TPYAOEMKOCT | aKaj.4yacax)
I JUCIHHUIIINHDBI b B Jleknuu IIpakr. Cam.
(MoayJin) akaj.yacax 3aHATHS padora
Ouyno | 3aoun | Ouno | 3aouH | OuHo | 3aouH | OyHO | 3a0uH
1. | OnucaHue BellecTBa B 14 14 2 2 4 2 8 10
KBaHTOBOI MEXaHUKE.
2. 3agaua o ABMOKEHUU 16 20 2 2 4 2 10 16
3JIEKTPOHA B aTOME
BOJIOpOJA.
3. AnmabaTuyeckoe 14 12 2 - 4 2 8 10
npUOIKEHUE.
4. | CuH 3JIeKTpoHa. 14 10 2 - 4 - 8 10
5. | AHTHCUMMETPHYHOCT 14 12 2 - 4 2 8 10
b BOJIHOBOW (DyHKIIMH.
6. | Iloocomoska k
9K3aMeHy (3auemy)
7. | Utoro: 72 68 10 4 20 8 42 56
2.2 Copnep:kaHue pa3aejioB JUCIUININHBI:
Tabnuya 4
Ne HaumMeHoBaHHue TEMbI Conep:kanue QU CHUATIIAHBI
n/m (pa3neJsia) IMCHUIIIHHBI (IMaaKTHYecKue eJUHHUIIbI)
(015 nedazoeuveckux npoghuneti HanoaIHAEmcs ¢ y4emom
@I'OC ocnosHo20 0bwe2o u cpedre2o 0bwe2o 0opazo8amis)
8cemectp
1 Ornucanue BEILIECTBA B| 1. [TocTynaTel kBaHTOBOM MexaHUKH. BomHoBas ¢hyHKIMS, ee
KBAaHTOBOI MEXAHHKE. CBOMCTBA, BEPOSITHOCTHAs TPAKTOBKAa KBaJpaTra MOAIYJs,
HOPMHUPOBOYHBIN MHOXHTEIb BOJIHOBOM GyHKIHIH.
KBaHTOBO-MeXaHMUYECKHE ONEepaToOpbl: SHEpruu (omneparop
lamunpToHa), KOOpAMHATHI, UMIyJIbca. BpemeHHoe u
crauvoHapHoe ypaBHeHus Ilpénmurepa. 2. MopaenbHble
3aladyl  KBAHTOBOM MexaHuMKH. PaccmoTpeHue 3agad o
CBOOOZHOM [IBMKEHHH YacTUIBI U O €€ JBUXKCHHH B
TITOTAHITAATLHOM ITIOTA
2 3anaua 0 JBKEHUU | DTanbl pemieHus ypasHenus Llpénunrepa: otaenenue

OJICKTpOHA B aTOME BOJOpOJaa.

LIEHTpa Macc, epexo/] B chepuueckre KOOpAUHATHI,
OTJEJICHUE PAJIMAIIBHON U YIJIOBOM 4acTeil. Y paBHEHHUE,
3aBUCSAIIEE OT YIVIOBBIX IEPEMEHHBIX. PagnanbHoe
ypaBHEHUE. JHEpreTuieckuil crekrp. KommiekcHele n
BELIECTBEHHBIE aTOMHbIE OPOUTAIH BBIPOXKICHHBIX YPOBHEH.
I'pannyHBIE TOBEPXHOCTH BOJHOBBIX (DYHKITHIA




3 Annabaruyeckoe MonexynspHbIi raMUJIbTOHHUAH. ONEeKTPOHHBIN
MPUOJIMIKEHNE. raMuJIbTOHHAH. AnnabaTudeckoe MPUOTMKEHHE u
npubmxenne  boprHaOnmenreiimepa. [ToreHunanbHbIe
KpUBBIE, IIOBEPXHOCTH IOTEHUMAJBbHOM JHEPruu —
NCHOARHLEIA TITOHAdTIAY
4 CnuH 35eKTpoHa. CrnuH, un COOCTBEHHBIM YIIIOBOM MOMEHT 3JIEKTPOHA.
CnunoBblie pyHkiuu. OnpeneneHne QyHKIUNA, COOCTBEHHBIX
Ui onepaTopoB Sz u S2.
) AHTHCUMMETPUYHOCTD [lepectaHoBOYHAast ~ CUMMETpPUS  BOJHOBOM  (DYHKIIHH,
BOJIHOBOU (DYHKIIHH. OMMCHIBAIOLIEH OJIMHAKOBBIE YaCTHUIbl. AHTUCUMMETPU3ATOP.
Herepmunant Cneiitepa.
3. YCJOBUS PEAJIM3AIMU JUCIHUTTIJIMHBI
3.1. YueOHO-MeTOAUYECKOE o0ecTiedeHe CAMOCTOATEIbHOI padoThl 00y4aromuxcst
Tabnuya 5
Ne HaumenoBaHnue pa3jaesia Bua camocrosiTesibHOI padoThI 00y4ar0IIMXCH
n/n AUCHMILINHBI
1. | Onwucanue BemiecTa B Utenue cnenuanbHOM JMTepaTypbl. PaboTra ¢ KOHCIEKTOM
KBaHTOBOUM MEXaHHUKE. nexkuuid. IlogroroBka k yueOHBIM 3aHATHSIM. BblmonHeHue
JIOMaIIHUX 3aJaHUi
2. | 3apmaya o ABMXKEHUU Urenue crnenuanbHOM nuTeparypbl. PaboTa ¢ KOHCIEKTOM
JJIEKTPOHA B aTOME nexuui. IlogroroBka k yueOHBIM 3aHATHUAM. BrlnosHeHHe
BOJOPOJA. JIOMAIIHUX 3a/IaHUI
3. | Ammabarumyeckoe UreHne crnenualibHON nuTeparypbl. PaboTa ¢ KOHCIEKTOM
npuOIIKEeHUE. nexkuuid. IlogroroBka k yueOHBIM 3aHATUSM. BrimonHeHHe
JoManTHUX 3a1anuil. [ToaroToBka K KOHTPOJIBHOM paboTe Nel.
4. | CnouH 37€KTpoHa. Urenue crnenuanbHOM nuTeparypbl. PaboTa ¢ KOHCIEKTOM
nexuui. IlogroroBka k yueOHBIM 3aHATHUAM. BblnosHeHHe
JIOMAIIIHUX 3a/IaHUI
5. | AHTUCUMMETPUYHOCTD Utenue crnenuanbHOM JMTepaTypbl. PaboTra ¢ KOHCIEKTOM
BOJIHOBOU (PYHKIIMH. nexkuuid. IlogroroBka k yueOHBIM 3aHATHUSM. BrImonHeHUE
nomarnrHux 3aaanuid. [ToaroroBka Kk KOHTPOJIbHOM padoTe No2.
3.2. YueOHo-MeTOAMYeCKOe U HHPOPMAIIMOHHOE 00ecniedeHHe MPOrpaMMbl
AUCHHUILJIMHBI
3.2.1. OcHoBHAas ¥ 10MOJHUTEIbHAA JINTEPaTypa
Tabnuya 6
Bun | ABTop, Ha3BaHHe JUTEPATYPbL, TOPO, | . 8 S E =
bl H31aTeJbCTBO, IO § > 2> .
JUT 5 2 ER &
- ¥ s 2 e/ e B
epar S: o J o 3 RS = 23
ypbI E=z5 Ei1EYf =7 $E S
S¥Egigi_ 53 zE¢
ZE5EiZiE5¢E 58
288 53538883 g 2 &
S g S¢S RS L& =
O = XIxKdgA~MDE C e~
1 2 3 4 5 6 7
OcHoOBHas JuTEpaTypa




Maiiep, 1. 130panubie riasel kBantoBow | 30/42 | 25 [Tudposoii 100%
XUMHH: JOKa3aTelIbCTBA TEOPEM U BBIBOJ] oOpa3zoBaren
dopmyn / W. Maiiep; mox penakuueit A. BHBIN pecypc
JI.  UYyrpeea; mepeBom M. b. IPR SMART:
HapxoBckuii, A. M. TokmaueB. — 4-¢ [caiiT]. —
m3a. — Mocksa: JlabopaTopusi 3HaHHUIA, URL:
2021. — 385 c¢. — ISBN 978-5-93208- https://www.i
516-5. — TeKcT: 3JEKTPOHHBIHA. prbookshop.r
u/103017.htm
I
Lupenscon, B.I'. KsanroBas xumms. | 30/42 | 25 [Tudposoii 100%
Mosekynbl, MOJEKYJISIPHbIE CUCTEMBI U oOpa3zoBaten
TBEpAbIe Tena: y4yeOHOe TmocoOue s BHBIN pecypc
By30B / B.I'. Ilupenbcon. — 5-e uzm. — IPR SMART:
Mocksa: Jlaboparopust 3Hanuii, 2021. — [caiiT]. —
520 c. — ISBN 978-5-93208-518-9. — URL:
TekcT: IeKTPOHHBIN. https://www.i
prbookshop.r
u/105769.htm
I
Epmakos, A. U. KBanroBas mexanuka u | 30/42 Ob6pa3oBaren
kBaHTOBass xumus. B 2 u. Yacte 1. bHast
KBanToBas MexaHWka: Y4YeOHHK U iatpopma
MPaKTUKYM JUIS BY30B / Opaiit
A. W. EpmakoB. — Mockaa: [caitT]. —
UsparenscTBO IOpaiir, 2022. — URL.: https://
183 c.— (Bricmmee oOpa3zoBanue). — urait.ru/bcode
ISBN 978-5-534-00127-3. —  Tekcr: 1491725
3JIEKTPOHHBIN.
JlonoIHUTeIbHAS JTUTEpPaTypa
bypmuctpoBa, H. A. KsanrtoBas | 30/42 | 25 [Tudposoii 100%
MEXaHUKa U KBAHTOBas XUMHs: ydeOHOe oOpa3oBaTte
nmocoOue JIsi CTYIEHTOB, O0YYaroluXcs JBHBIN
o HampasieHuto noarorosku 04.03.01 pecypc IPR
«Xumust» / H. A. Bypmuctposa, M. B. SMART:
[Toxxapos, M. II. CmoTtpoB. — CapatoB: [caiiT]. —
N3narenscTBO CapaTtoBckoro URL:
yHuBepcureta, 2020. — 68 c. — ISBN https://www
978-5-292-04637-0. — Tekcr: .prbooksho
AIIEKTPOHHBIH. p.ru/106265
html
Epmakos, A. 1. KBanroBas mexanuka u | 30/42 | 25 ObpazoBare | 100%
KkBaHTOBass xumua. B 2 4. Yacte 2. JbHAA
KBantoBasgs  xumus:  y4eOHHUK U wiatpopma
MPAKTUKYM TUISt BYy30B / FOpaiit
A. U. EpmakoB. — Mockaa: [caitT]. —
WznarenscTBO IOpaiir, 2022. — URL: https:
402 c.— (Bswicmiee o0OpaszoBaHue). — [lurait.ru/bc
ISBN 978-5-534-00128-0. —  Tekcr: 0de/491726
JJIEKTPOHHBIN.



https://urait.ru/bcode/491725
https://urait.ru/bcode/491725
https://urait.ru/bcode/491725
https://urait.ru/bcode/491726
https://urait.ru/bcode/491726
https://urait.ru/bcode/491726

3.2.2. UHTepHeT-pecypchl
1. DmexrponHo-6ubimnoreunas cucrema IPRbooks( www.iprbookshop.ru) O6pasosarenshas
wiatpopma «FOPAUT» https://urait.ru/)

2. DnexTpoHHO-OnOmnoTeunas cucrema «Jlauwy (https://e.lanbook.com/)
3. MDBb (Mexay3oBckas anekTponHas ouonmoreka ) HITIY. (https://icdlib.nspu.ru/)
4. HAYYHAA DJIEKTPOHHAS BUBJIMOTEKA eLIBRARY.RU (https://www.elibrary.ru/)
3.3. MaTepua/IbHO-TEXHHYECKOE 00ecnevyeHue TUCIUIINHbI
Jns  ocymecTtBieHust 00pa30BaTENBHOTO IMpolecca MO AMCHUIUIMHE HeoOXoauma
clieyrolas MaTepruaibHO-TeXHUYEeCcKas 6asa:
Tabnuya 7
IHomemenus nis Ilepeyenb 0OCHOBHOI'O Anpec
OCYIIIeCTBJICHUSA o0opynoBaHus (C yKazaHueM KoJI- | (MeCTOIOJI0KEeHHUE)

06pa30BaTeJILHOF0 nmpouecca

Ba MMOCAAOYHbIX MGCT)

AyauTOpusi 1Jis1 MPOBeeHUs JeKIIMOHHBIX 3aHATHI

Aynuropust 3-16.
Crenuanu3upoBaHHas A7
MIPOBE/ICHUS JIEKIIMOHHBIX
3aHATHH 110 TUCLIUILIHHE.

NHTepakTuBHAs JOCKA,
KOMIIBIOTEDP, MYJIbTUMEIUNHBIN
MPOEKTOP ISl AEMOHCTPALIMU
WITIOCTPATUBHOIO MaTepuaja Ha
JICKIUSX, ITOJKIIOUYCHNE K CETH
HHuTtepHer u obecrieueHueM
JIOCTYyTIa B AJIEKTPOHHYIO
HH(POPMaIMOHHO-
oOpazoBarenbhyto cpeay UI'TTY.
HNmeercs 25 mocamouHbIX MECT.

I'. I'po3HbIii,
AXMaTOBCKH p-H, yII.
C.Kummesoii, 33.

AyIlHTOpHH AJIS IPOBEACHHUSA NMPAKTHYCCKHUX 3aHHTI/Ii71, KOHT

0JIs1 YCIIEBAEMOCTH

Aynuropus 3-16.
Crneunanvu3upoBaHHast s
MIPOBE/ICHUS MPAKTHUCCKUX
3aHSATHH 1O TUCIUTUIAHE.

WHTepakTHBHAs AOCKA, KOMIBIOTED,
MYJIbTUMEAUNHBIN MPOEKTOP AJIA
JEMOHCTPALMM  MJUIIOCTPATUBHOTO
MaTepuasna, MOAKIYEHHE K CETH

WHTepuer u o0ecriedeHnemM
JOCTyTIa B AJEKTPOHHYIO
UH(pOpPMAaIMOHHO-

oOpazoBarenbHyto cpexy UITIY.
Jocka MEJIoBas,
JIeMOHCTPAIIMOHHBII MarepHa,
Claiiibl M CXEMbl, IUIaKaThl U

TabIuIBl M0 Kypcy «OpraHuueckas
xumusg». MMeercs 25 mocagodyHBIX
MeCT

I'. I'po3HbIi,
AXMaTOBCKHH p-H, YII.
C.Kummuesoii, 33.

ITome

LICHHS JIs1 CAMOCTOSATEJIbHOM PadoThI

Metoanueckuii KaOUHET
(dakynbpTeTa ECTECTBO3HAHMUS.

JIuTeparypHble HCTOYHUKH
(yueOHUKH, yueOHO-METOINIECKUE
nocoous, 3aJaYHUKH U JIp.) B
NI€4YaTHOM M3aHUU.

I'. I'po3HbIii,
AXMaTOBCKHM p-H, YII.
C.Kunmesown, 33.

bubmmorexa UI'TTY.

JluteparypHbIe HICTOUHUKHU B
Me4aTHOM M3aHUH, TOJKII0YEHUE
K cetu HTepHeT u obecrieueHue
JIOCTYTIA B 3JIEKTPOHHYIO
nH(}OPMALIMOHHO-
obpazoBatenbHyto cpeny UI'TLY,

I'. I'po3HbIii,
AXMaTOBCKHM p-H, YII.
C.Kunmeson, 33.



http://www.iprbookshop.ru/
https://urait.ru/
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4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUS JUCIUIIJINHBI
4.1. XAPAKTEPUCTHKA OIIEHOUYHBIX CPEJICTB
KOHTpOJ'IB nu OILICHKAa PE3YIBTATOB OCBOCHUA JAUCIHUITIINHBI OCYHICCTBIIACTCA

MperoiaBaTeNieM B MpoIecce MPOBEICHHUS MPAKTUUYECKUX 3aHATUH, KOHTPOJIBHBIX padoT, a TaKkxke
BBINOJIHEHUS 00Yy4arOIIMMUCS MHIAMBUAYAJIBHBIX 3a/laHUH, IPOEKTOB, UCCIEIOBAHUHN U T.JI.

Tabnuya 8
Ne HauMenoBanue TeMbI Koa un OueHo4YHbIE CpecTBA
n/u a a HAUMEHOBAHU "
/ (pasnena) c €HO ¢ TeKYIHA KOHTPOJIb | TPOMEXKYTOYHAsI
HOHTPOTHPYEMEIM HPOBEPHEMBIY arrecrauus
8 cemectp
1. OnucaHue BeLIECTBA B Komnoksuym,
KRAHTOROU MEXAHUKE nerenve 3anay 3auer
2. 3agada 0 IBIKEHUHU Komnoksuywm,
HJICKTPOHA B aTOME BOJOPO/A. TECTOBBLIE 3aJaHUS
penieHue 3aaay,
3. A nnadbaTrnyeckoe I1K-1 - Cnocoben KomnokBuym,
PUOITIHKCHHC. OCBanBaTh U pelieHue 3aaay,
HCIIOJIb30BATh KOHTHhOIILHAY haboTa
4, CnuH 3JeKTpoHa. TEOPETUICCKHE KomnokBuywm,
3HAHUSA U pelieHue 3aaay,
NpaKTHIECKHE reAnarImarrrze rro;er
5. AHTHCUMMETPHYHOCTD KomnokBuym,
. YMEHUS U HaBBIKH
BOJTHOBOU (DYHKITUH. N TECTOBBIE 3aIaHHUS,
B IIPSIMETHOM
pEIICHHE 3a/a4,
obJsacTu pu o
4.2. OueHo4YHbIe CpeACcTBA 1JIsl MPOBeJeHHs TeKYLero KOHTPOJIsl ycneBaeMoCTH
4.2.1. HamMeHOBaHMe OLIEHOYHOTI'O CPEICTBA: mecm

Ilpumepnuie 6onpocel 0151 mecmupo8anus
1. KBaHToBasi XuMHsl H3y4aeT:
a. KauecTBeHHBIN 1 KOJIMYESCTBEHHBII aHAJIN3 BEIIECTB
0. BzaumHoe mpeBpaliieHue 0JHOT0 BUIa DHEPTUU B APYTOil.
B. XMMHUYECKHE MPOIECCHl HA OCHOBE (DU3UYECKUX 3aKOHOB.
r. [ToBepXHOCTHBIE SIBICHUS Ha pazjaene ¢as.
1. CTpoeHue BeliecTBa Ha OCHOBE MaTEeMAaTHKHU U APYTHX HayK.
2.B Teopuu XUMHYECKOI0 CTPOCHHUS BellleCTBA KOJJIEKTUBHOE B3aMMOJAelCTBHE MOKHO

paccMaTpuBaTh Kak 00pa3oBaHue:

a. BceBO3MOKHBIX CBs3€M MEXAy aTOMaMu

0. [TapHbIX cBsI3€l MEXy aTOMaMH

B. «CBSI3aHHBIX» U «HECBS3aHHBIX» aTOMOB

3.Teopusi cTpoeHusi BelecTBa 00bSICHSET, YTO:

a. Bce B3aumoeiicTBrs MEXy aTOMaMH SIBJISIFOTCSI TNIABHBIMU («CHIIBHBIMU);

6. YacTp B3aMMOJEICTBHI MEXIY aTOMaMU SIBJISFOTCS TJIABHBIMH («CHIJIBHBIMHY), YacTh

B3aHMMOJCHCTBUIM MCXKAYy aTOMaMU CJ'I8.6LIMI/I;

B. HeBO3MOXXHO onpeienTh HaJluure TJIaBHbIX U CIa0bIX CBsI3€l MEXKy aTOMaMH.
4. B Teopuu cTpoeHHs BelleCcTBA MPEACTABICHA B3AMMOCBS3b MEK1y CTPOCHHEM

BellleCTBA U €ro CBOIiCTBAMH KaK

a. (I)YHKI_II/IH MapuruaJIbHBIX CBOMCTB TOJBKO 3(I)(I)CKTI/IBHBIX aTOMOB U XUMHUYCCKUX CBH3Cﬁ;




0. yHKIMS naplLHUaTIbHBIX CBOWCTB XMMHUECKUX CBSI3€H U Map HECBS3aHHBIX aTOMOB;

5. CHHXOTPOHHOE M3JIy4YeHHe HMeeT IPUPOaY:

a. CBETOBOIO Jiyya

0. 2JIEKTPUUYECKOTO MO

B. 3JIEGKTPOMArHUTHOTO TOJIS;

6.Iloctynarel Bopa xapakrepu3yloT aToM B:

a. HEYyCTOMYHBOM COCTOSIHUU

0. Mepex0THOM COCTOSIHUH;

B. CTallMOHAPHOM COCTOSIHHH;

7.I'mnore3a Jle ne bpoiiist 00bsiCHsIET, YTO 3J1€KTPOH CIOCO0EH:

a. muparupoBarhb MoAO0OHO BOJIHAM COXPAHsIsi CBOU CBOMCTBA;

0. mudparupoBath MOI0OHO BOJHAM HE COXPaHSssi CBOM CBOHCTBA;

8. Boi0epure dopmyy, KoTopasi XapakTepu3yeT MOHOXPOMATHYECKOE U3JTyUYeHHue
aToMa NpH Nepexo/ie U3 OHOr0 CTALMOHAPHOI0 COCTOSIHUS B Ipyroe:

a. Exho =E1+E2

6. ho =E1-

B. h/o =E1-E>

9. BosiHoBasi pyHKIUSI XapaKTepUu3yeTcs:

a. KaKk KOMIUIEKCHasl BEIMYNHA;

0. KaK BeJIMYMHA HE 3aBUCSILAs OT BPEMEHU;

B. KaK BeNTM4YMHA, 00J1a/1a0111as1 CBOMCTBOM JAUCKPETHOCTH;

12. Bo3HUKHOBeHHE BOJTHOBOI'0 NNaKeTa:

a. HE 3aBHCHUT OT U3MEHEHHMSI BEIMYMHBI BOIHOBOW (DYHKIIUU.

0. 3aBUCHUT OT PE3KOT0 MOHWKEHHS BOJIHOBOH (PYHKITUH

B. 3aBHUCHUT OT PE3KOTr0 BO3PACTaHUsI BOJIHOBOM (PYHKIIUH.

Kpumepuu OUECHUBAHUA pe3y/lbmamoe mecmupoeanui

Tabnuya 9
Ypoeenw oceoenusn Kpumepuu Bbannn

Maxcumanvhoiii Bovinonnenvl npasuibHo éce 3a0anus mecma (mecm 3a4meH) 2
YpoeeHb
Cpeonuii ypogenn Buvinonneno npasunvno 0Oonvuie nonouHvl 3a0anuti (mecm 1

3aumeH)
Munumanvrutii Bvinonneno npaguivbHo menvle NONOBUHBL 3d0aHUl (mecm He 0
YpoeeHb 3aumeH)

4.2.2. HaumeHOBaHUE OIIEHOYHOIO CPEACTBA: HPAKMUKO-OPUEHMUPOBGAHHOE 3A0aHUe

no peuienuro munoesix 3a0au
Ilpumepnsle npaKmukKo-opueHmMUpPoBanHvle 3a0aHUs RO PEeULeHUI0 MUNOBLIX 340aY:

3aoaua 1.

Kakyto snepruro (B 3B) u ckopocTs mpuoOpeTaeT 3JIeKTPOH OTAAYU MPH KOMITOHOBCKOM
paccessHuM cBeTa ¢ JTHOM BosHbI A=0.1 HM Ha yron 6=90° ?

3aoaua 2.

JITMHBI BOJTH BUAMMOMN YacTH CHEKTpa HaxoasaTcs B mpenenax ot 0.4= A1 mxm mo 24 0.75=
MKM. B kakux mpejenax 3akiiroueHa 5 SHEPTHs KBAaHTOB CBETa M CKOPOCTH JICKTPOHOB, SHEPTHUS
KOTOpPBIX paBHa 3Hepruu kBaHToB? (3.10-1.66 3B, 1.04-106 -7.62-105 m/c

3aoaua 3.

3anucates ypaBHenue Illpegunrepa nns osnekrpona (1) B arome Bogopona; (2) B
BOJIOPOAOIIO00HOM aTome; (3) B aTOME Teusl.

Kpumepuu oyenueanusa pezyiomamog 6binoJIHEHUA NPAKMUKO-
OPUEHMUPOBAHHO20 3A0AHUS
Tabauya 10
| Yposenv oceoenusn ‘ Kpumepuu ‘ bannn ‘




Maxcumanvrolii 3aoanue 8bINOIHEHO NPABUNBLHO: 6bIBOOLL APSYMEHMUPOBAHDI, 3
VpOoseHb OCHOBAHbL HA 3HAHUU Mamepuad.
Cpeonuiti ypogens 3aoanue 6vINOIHEHO 8 YENoM HPABUNLHO: HO OONYUeHbl 2
OWUOKU 8 peuieHUlU, OOHAPYIHCeHO NOBEPXHOCMHOE 81a0eHUe
Mamepuanom.
Munumanvrwiii 3aoanue 6vinoIHEeHO ¢ OWUOKAMU 6 peuleHUU U OOHAPYICEHO 1
VposeHb cnaboe sradeHue Mamepuaiom.
MunumanvHulil 3aoanue mne 6bINONHEHO UNU BLINOJIHEHO C CEPbE3HLIMU 0
ypoeenb He | owubKkamu
docmueHym
4.2.3. HaumeHoBaHHEe OLIEHOYHOIO CPECTBA: 00K1a0/npe3eHmanus
Ilpumepnvie memot 00K1a008/NPE3CHMA UL’
1. OcHOBHbIE MOJOKEHUS KBAaHTOBOW XUMHH
2. OnexTpoHHOe cTpoeHue aroma. [Ipunnun Ilaynu, npasuio XyHaa, DIpUHLIMIL
HAauMEHbIIEeH SHEPTUH.
3. OCoOEHHOCTH IBHYKEHHS JJIEKTPOHOB B aTOME.
4. KBanrtoBas Teopusi 00pa3oBaHMsi XUMUYECKUX CBA3CH.
5. Anmnabarndeckoe MpUOIKEHNE U MIOHSATHE O MTOBEPXHOCTSX MOTSHITHATLHOM
SHEPTHUH CIIOSL.
6. PacueTtHbie METOABI KBAHTOBON XUMUW)
7. BanentHocTs. BaneHTHbIe 371€KTpOHBL. ATOM B BO30Y>KICHHOM COCTOSTHUU. TT- U G-
CBSI3U.
8. CtpoeHue U CBOWCTBA CONMPSKEHHBIX MOJIEKYJ KOOPAMHALMOHHBIX COSAMHEHU:
teopust MO ¥ TeopHs MOJMITUTaHOB.
9. KBanToBas Teopusi XUMHUYECKUX PEAKLIUH.
10.  KBanTOBas Teopusi 00pa3oBaHMs XUMHUYECKUX CBSI3EH.
Kpumepuu u wikansl oyenueanus 0oxknaoa/cooouienus (6 gpopme npezenmayuu):
Tabnuya 11
Ypogeno Kpumepuu )
0C60eHUSA anivl
Makcumanvrolii —  NPOOEMOHCMPUPOBAHO  YMEHUe  BblCmMYnamv  nepeo 3
VPOBeHb ayoumopueii,
— cooepoicanue BblCMynieHusi 0aém NOaHYI0 UHDOPMAYUo o
meme;
— NPOOEMOHCMPUPOBAHO YMEHUE 8blOEISAMb KI0Yegble UOeU,
— YMeHUue camoCmosmenbHo 0elams 6bl800bl, UCNOIb308AND
AKMYQNbHYI0 HAYYHYIO TUMepamypy;
— BbICOKAsL CMeneHb UHQDOPMAMUBHOCTY, KOMNAKMHOCMb
c1auoos
Cpeonuii ypogens — NPOOEMOHCMPUPOBAHA 00WASI OpUEHMAYUsL 8 Mamepuaie; 2
— 00CMamoyHo NOIHASL UHDOPMAYUsL O meMe;
— NPOOEMOHCMPUPOBAHO YMEHUE 8blOEIAMb KIloYegble Udeu, Ho
Hem camocmosamenbHblX 6b160008,
— HeBbICOKASl cMeneHb UHHOPMAMUSHOCMU CIAUO08;
— OWuUOKU 8 CMPYKmMype 00K1aod;
— HedoCmamouHoe UCNONIb308aAHUEe HAYYHOU JUMepamypbl
Munumanvroiii —  npodemoncmpupogarna  ciabas (¢ gaxkmuueckumu 1
VposeHb owubKamu) opuenmayus 6 mamepuaie;
— OWUOKU 8 cMpYKmMype 00K1a0a,
— HAy4Has Jumepamypa He npueiedena




MunumanvHuii — @blCMYNIEHUE He COOePAHCUM OOCMAMOYHOU UHGOpMAYUU NO 0
ypoeenb He | meme;
docmuzHym — NPOOEMOHCMPUPOBAHO HEYMEHUE BblOeNAMb KItoUesble Udel,

— HeyMeHue camocmosmesbHo 0elams 8bl800bl, UCNOIb308AMb
AKMYanbHYI0 HAYYHYIO IUmepamypy.

4.2.4. HaumeHOBaHHE OLIEHOYHOTO CPEICTBA: KOHMPOIbHASA paboma
Ilpumepnoe 3a0anue 011 KOHmpoabHOU padomot Nol :

1. Yro mpeacTaBisiroT co0oii: cOOCTBEHHAsI (PYHKIMS M COOCTBEHHOE 3HAYCHHE, ONEepaTop,
BOJIHOBas (DYHKIMSI, MHUMas €TUHUIA, BEPOSITHOCTH OOHAPY>KUTh YACTUILY B 3aJJaHHOM 00beme?

2. Paccuuraiite panumyc, IpU KOTOPOM OJJIEKTPOHHAs IUIOTHOCTh BEPOSITHOCTH Oyner
MaKCHUMaJIbHOM, JJI COCTOSHUSL aToMa Bojopoza 3d.

3. 3anummure TpexMepHoe cranuoHapHoe ypaBHeHue Llpénunrepa s cBOOOIHOM
yactuupbl. [IpoBenuTe pa3neneHue nepeMeHHbIX.

IlIpumepnoe 3a0anue 014 KOHMPOILHOU padombl No2:

1. [aiite omnpezneneHus TepMuHaM: (pyHKIHOHAJ, MOBOPOTHAS OCh CUMMETPUU. 3aMUIINTE
ypaBHeHHsST XapTpu-Doka, MOSCHUTE BXOMAINIME B ypaBHeHHsS oOo3HaueHus. Cdhopmynmpyiite
BapHUAIMOHHBIM MPUHIIUIT KBAHTOBON MEXaHUKHU.

2. Vmeer 1M COOCTBEHHOE 3HAa4YeHUE €l
OJIHOAJIEKTPOHHOM 3Heprun? OTBET MOACHUTE.

3. AToM renuss B OCHOBHOM COCTOSIHUM HMMEET O3JIEKTPOHHYIO KoHpuryparuio (1s)

oneparopa Doka QuznuecKuil CMBICI

[TocTpoiiTe AeTepMHHAHTHYIO (QYHKIUIO s 3Tod KoH(urypanuu. Ormnpenenurte, Kakod
MYJIBTUIUICTHOCTH OHA COOTBETCTBYET.
Kpumepuu oyenusanus pe3yibmamoe KOHmMpoibHoil padonwvl
Tabauya 12
Bann Ypoesenwv oceoenusn Kpumepuu OUeHUGaHUsA  YpPO6HA 0ceoeHusn
(unmepean KOMnemeHyui*
b6annos)
10 MaxcumanvHolii Konmponvnas paboma ogpopmnena ¢ coomeemcmauu
YpoGeHb ¢ npeovssisemviMu mpebosanusimu, cooepxcum 1-2
(unmepesan) MeNKUX owubKu, omeemvl CMYOeHmMd NpPAGUIbHbIE,
yemkue, cooepxcam -2 nemounocmu
[6-8] Cpeonuii Koumponvnas paboma cooepoicum 0OHY
VpOBeHb NPUHYUNUANBHYIO  uau 3 uiu  Oolee Hedouemos,
(unmepesan) omeentvl cmyoenma npasuiibHule, HO ux
Gdopmynuposarue 3ampyoneHo u mpeodyem HA8OOAUUX
B0NPOCOB OM NPENn0Oa8amelis
[3-5] Munumanvholii Konmponvnaa paboma ogopmnena 6 coomsemcmeuu
Vpogenb C  npeovsasIsieMbiMU  MPeDOBAHUAMU, — HENOJIHOe
(unmepsan) PACKpblmue memvl 8 mMeopemuyeckol 4acmu u/ui 8
NPAKMu4eckol — 4acmu — KOHMPOIbHOU — pabomvl;
omeemvl CMyOeHmvl (HOPMANLHO NPABUTbHBL, HO
NOBEPXHOCMHDL, NILOXO CHOPMYIUPOBAHDBL, COOEPAHCAM
Oo1ee 0OHOU NPUHYUNUATLHOU OUUOKU
Menee 3 Munumanenolil yposens | Koumponvnas paboma codepocum 601ee  0OHOL
(unmepean) He NPUHYUNUATBHOU OUWUOKU MoOenell peueHus 3a0adu,
00CMUzHYM. KOHmMpONbHas — paboma ogopmnena He @
COOMEEMCMBUU C NPEOBLABIAEMbIMU MPEOOBAHUAMU,
omeemvl cmyOeHma nymanuvie, HeuemKue, co0epiHcam
MHOJCECBO OWUOOK, UTU OMBEMO8 Hem COBCEeM,
Hecoomeemcmaue 8apuanmy.




4.3. OueHoYHbIe CPeACTBA JJIsl MPOMEKYTOYHOM aTTecTAIlUN

[Ipencrasneno B mpuinoxxeHuu Nel.

ABTOp padoyeil NporpaMmbl AMCUUIJINHBI:

/
noueHT kadenpsl xumun U1 MIIX, K.X.H. a0
(moamuck)

COTI'JTACOBAHO:

./’;"/"/
¥ 7,
Hupexrop OuOIMOTEKH K C

(moamnuce)

Acyesa JLLA.

Apcarupuena T.A.




Mpuiaoxenne 1

OueHo4yHbIE CpeCTBA
JJIs1 MPOBe/IeHUsI MPOMEKYTOYHOM aTTeCTAIMH M0 UCHHUILINHE
«CTpoeHHe MOJIEKYJI H OCHOBBI KBAHTOBO XMMHH
HanpasJieHue noaroToBKu
44.03.05 IMEJATI'OI'MYECKOE OBPA30BAHUE
(c AByMS IPOQHIISIMHU TTOATOTOBKH )
IMpoduan noaroroBkn «Xumus» u «buojgorus»
dopma o0yueHHsI: OUHAS U 3a0YHAS
I'on mpuema: 2022

1. XapakTepHuCTHKA OLI€HOYHOI MPOIETYPHI:
Cemectp — 8.
®opma arTecTalu — 3a4er.

2. OueHoYHbIEe MATePHAJIbI, HEOOX0AMMBbIE IJIA OLleHKH 3HAHMIi, YMeHHii, HABLIKOB H
(M1M) oNBbITA AEATEIbHOCTH

2.1. BOl'lpOCbI AJIsd l'lpOMe)KyTO'lHOﬁ aTTeCTaluy 10 JTMCUMILIMHE:

=

L

5.
6.
7.
€ro pelIeHHE.
8.

8 cemecmp (3auem)
[ToctynaTel KBAaHTOBOW MEXAHUKH.
BonnoBast ¢yHK1Ms, ee CBOWCTBA, BEPOSTHOCTHAs TPAaKTOBKA KBajapaTa MOAYJI,
HOPMHUPOBOYHBIN MHOKUTENIb BOJTHOBON (DYHKIIMH.
ITocTynarel KBaHTOBOW MEXAHUKH.
KBantoBo-mexanuueckue  omepaTopsl: 3Hepruu  (omepatop ['ammibToHa),
KOOpPJMHATHI, UMITYJIbCA.
BpemenHoe u crarmonapHoe ypasHenus Lpenunrepa.
CoOcTBeHHbIE (DYHKIIMM U COOCTBEHHBIE 3HAUEHHSI OTIEPaTOpPOB.
MonenbHas 3aa4a 0 JBUKEHUM CBOOOAHOM uacTullbl. YpaBHeHue Llpénunrepa u

MoaenbHas 3aga4a 0 JBM)KEHUU YACTUIBI B MPSMOYTOJbHOW MOTEHIHAIBHON SIMEC

0ECKOHEYHO BBICOKUMH CTEHKaMH.
9.VpaBuenwue LlIpénunrepa u ero penieHue.

10
11

. 3a1aua o0 IBM>KEHHUH JIEKTPOHA B aTOME BOJIOPO/Ia.
. Oranbl pemenus: ypaBHeHus llpénuurepa: otneneHue mMeHTpa Macc, Mepexoj B

cepuueckrue KOOpIUHAThI, OTJeNICHHE PaIuaIbHON U YTIIOBO yacTei.

12
13

14.
15.
16.
17.
18.
19.
20.

MIOHSTHSL.
21

22.
23.

25

YaCTHUIIBI.

. 3aj1a4ya 0 IBMKEHUU 3JIEKTPOHA B aTOME BOJIOPO/Ia.

.YpaBHEHHUE, 3aBUCALIEE OT YIJIOBbIX [IEPEMEHHBIX.

PapnansHOE ypaBHeHue.

DHepreTU4eCcKuil CEeKTp aToMa BOJIOPO/Ia.

KoMriekcHble U BelecTBEHHbIE aTOMHbIE OpOUTANIN BBIPOKIEHHBIX YPOBHEH.
['pannyHbBIC TOBEPXHOCTH BOJTHOBBIX (DYHKIIUH.

DJIEKTPOHHBIN TrAMUIbTOHUAH.

Anmabarudeckoe mpubmmkenue u npudmmkenne boppaOnmnenreiimepa.
HOTGHI_[I/IaHBHBIe KpHUBBIC, MMOBCPXHOCTH HOTCHHH&J’ILHOf/i OHEPrunu — OCHOBHBIC

. CniuH, nnu coOCTBEHHBIN YTrII0BOMH MOMEHT JIEKTPOHA.

CrniuHOBBIE (QYHKIIMH.

Ompenenenne GpyHKIUN, COOCTBEHHBIX TSI ONEpaTopoB Sz u S2 .

. IlepecraHoBOYHAs CHMMETPHUSI BOJHOBOM (DYHKIIMM, OMMCHIBAIOIIEH OJWHAKOBBIE



26. AHTHCHMMETpHU3ATOP.

27. lerepmunant Cneiitepa.
24. BapualiioHHBIN METOJT B KBAHTOBOW MEXaHHUKE.
25. BapuaninoHHBINA TIPUHIIATT

2.2. CTpyKTypa 3K3aMeHAllHOHHOr0 OnJieTa (IpuMepHasi):
1. Teopemuueckuii 6onpoc. IlocTynarel KBAaHTOBOM MEXaHHKH.

2. Ilpaxmuko-opuenmuposannoe

3a0anue:.

Paccuuraiite

paanyc,

Ipy  KOTOPOM

SJICKTPOHHAs IIJIOTHOCTH BEPOATHOCTHU 6y,I[CT MaKCHMaHBHOﬁ, 1A COCTOSHHA aTOMa BOAOPOaa 3d.
KpnTeme U IIKajJa OUNCHUBAHHUA YCTHOIo OTBE€Ta oﬁyqalomeroca Ha 3JK3aMCHE

(3audete)

MakcuMajibHOe KOJIH4ecTBO 0a/1510B Ha 3a4yere — 30, U3 HUX:
1. OTBeT Ha MepBBIN BOMPOC, CoAep K alIuiics B omnere — 15 6amos.
2. OTBeT Ha BTOPOI1 Bonpoc, coaeprkamiuiics B ousnere — 15 6anos.

Tabauya 14
Ne XapakTepuCcTHKA 0TBETA Banbl
n/n
1. | OTBer Ha mOCTaBJIEHHBIN BONPOC MPABUIIbHBIN, OJHBIA (MCUEPIIBIBAIOIINN), 13-15
C MOSICHEHUSIMU M IPUMEPAMHU.
2. | OTBeT Ha MOCTaBJICHHBIM BOMPOC MPABWIBHBIA U TOJHBIA, (OPMYITUPOBKH 10-12
IPUBE/ICHbI BEPHO, HO HE IPUBECHBI MOSICHEHUS U (WJIN) IPUMEPbI
3 OTBeT Ha MOCTaBIICHHBIA BOMPOC HE TOJHBIA, B (POPMYIMPOBKAX HUMEIOT 7-9
MECTO CYIIECTBEHHbIE OIIMOKU U HEOJJHO3HAYHOCTb.
4. | OTBeT Ha NOCTaBJICHHBIA BOIPOC HE IOJHBIA, B (POPMYIHPOBKAX HUMEIOT | 6 M MeHee
MecTO TIpyOble OHIMOKM M HEOAHO3HauHOCTh. OTBET Ha IMOCTABJICHHBIH
BOTIPOC HE COJEPKUT NMPABWIBHBIX IMOJIOKEHHH, B (POPMYIUPOBKAX HUMEIOT
MECTO CYIIECTBEHHbIE OIUOKU. OTBET OTCYTCTBYET.
Pacuer uTOroBoii peliTHHIrOBOM OLlEHKH
Tabauya 15

J1o 50 6amIoB BKIFOYUTEIBLHO

«KHCYOOBJICTBOPUTCIILHO»

Ot 51 mo 70 OamnoB

«YOOBJICTBOPUTECIIBHO»

Ot 71 no 85 damwoB

«XOopomio»

Ot 86 o 100 6amIoB

«OTIHUYHO»

3. YPOBHI/I C(l)OpMHpOBaHHOCTI/I KOMIIeTEHIIMIi 10 UTOraM OCBOEHUSA AU CIUILIMHBI

Tabauya 16
Nuaukaropsl YpoBHU CHOPMHUPOBAHHOCTH KOMIIETEHIUH
NOCTHKCHHU S «OTJMYHO» «XOpouIo» «YAOBJICTBOPHUTENb |«HEYIO0BJIECTBOPH
KOMIIeTeHI[UH HO» TeJbHO)
(UAK)

86-100 71-85 51-70 Memnee 51
«32UYTEHO» «HE 32YTeHO»

Ko0 u naumenosanue gpopmupyemoit Komnemenyuu
IK-1 - 3Haer: - | 3naer: -| 3naer: -/He  3maer: -
Cnocolen TEOPETUYECKHE TEOpETUYECKHE TEOPETUUECKHE TEOPETHUYECKHE
0CBaMBATh U OCHOBBI (byH- OCHOBBI (byHI- | OCHOBBI OCHOBBI
HCNOJIL30BATh | JAMEHTANBHBIX U | aMEHTAJIbHBIX U | (yHIaMEHTAIbHbIX |(QYyHIaMEHTaJIbHBI
TeopeTHYeCcKue  MPUKIATHBIX MPUKIIATHBIX u MPUKIAIHBIX | X M TMPUKIAIHBIX
3HAHUS U pa3zesioB XMMHMHU; | pa3fielioB XUMUHU; | pa3zesioB XUMUH | pa3-




NpaKTHYeCKHe
YMeHHUS U
HABBIKH B
npeAMeTHOM
o0JiacTu npu
peleHun
npodgeccuoHan
bHBIX 32/124.

- TpeOoBaHUS | - TpeOOBaHUS | YACTUYHO; JIEJNIOB XMMMU;
droc 00 x| droc 00 k|- TpeOOBaHUS | - TpeOOBaHMS
COJIEPKAHUIO U | COZEP>KaHUIO u| droc 00 kK| ®I'OC 00 «
pe3yibraTamMm pe3ynpraTtaM 00y- | COJIepIKaHUIO U | CONEpXKaHUI0 U
o0y4YeHHS 110 | YEeHUs 10 | pe3yJbTaTaM pe3yabTatam 00y-
MIpeIMETHOM peIMETHOM oOyueHus [0 |YEHUs MO Wpe.-
obmactu «XuMus». | 001acTU «XUMHSD. | IPEIMETHON 00- | MeTHOW obnactu
JaCTH «XHUMHUSI». «Xumus.
Ywmeer: - YMmeer: - Ymeer: - npumensats | He — ymeer: -
MIPUMEHSITh MPUMEHSITD TEOPETUUECKHE IPUMEHSITD
TEOPETUUECKUE TEOPETUYECKHE 3HaHMUS, TEOPETUUECKHE
3HAHUA, 3HAHUA, PaKTHYECKHE 3HaHMUS,
MIPAKTUICCKHE MIPAKTUIECKHEC YMEHHSI M HABBIKU B|TPAKTHUECKUE
YMEHHSI U HABBIKU |[YMEHHSI U HABBIKH  [IPEIMETHOM YMEHHUSI U HaBBIKU
B IIPEAMETHOM | B MPEeIMETHOM | 0bacTu IIpY | B IIPEAMETHOU
obnactu pu | 00J1acTH MIPH | PEIICHUH obnactu npu
pemrennn npodec- |pemrennn mpodec- | mpodeccnoHANBHBIX | peIICHUH
CHUOHAJIbHBIX CHOHAIIBHBIX 3azay; npodeccuo-
3azauy; 3ajady; - OCYIIECTBIISTh | HATHHBIX 33/1a4;
- OCYIIECTBIISITH |-  OCYIIECTBIJIATH | 0OTOOP y4eOHOIo |-  OCYIIECTBISATH
oTOop  ydeOHOro|oTbop  y4eOHOro  coiepKaHHs Ui | OTOOp  y4eOHOTO
COJIEp’KaHUsl  JUIsl | COAEpXKAHUS  JUIs | peanu3aluu B|colepKaHUsS IS
peanuzanuu B | peasin3aiuu B|pa3nuy4HbIX (HopMax | peamu3anuu B
pa3IMYHbIX pa3IMYHBIX oOydeHus B | pa3IMYHBIX
dbopmax oOydenus | popMax 0OYy4EHHUS COOTBETCTBHU ¢ | popmax
B COOTBETCTBUU C|B COOTBETCTBUU C|TpeOOBaHUSIMU oOyudeHust B COOT-
TpeOOBaHUSAMU TpeOOBaHUSIMU dI'oC 00; BETCTBUHU c
dI'OC 00; dI'OC 00; - pa3zpabarbiBaTh TpeOOBaHUSIMU
- paspabatbIBaTh |- pazpabareiBath | paznuynsie popmel | DPI'OC OO;
paznuuHble POpMBI | pazaruHbIe GOPMBI | yIEOHBIX 3aHATUH | - pa3pabaThIBaTh
y4eOHBIX 3aHATUH | y4eOHBIX 3aHATHI |0 XUMUH. pa3nyuHbIe
110 XUMHH. 10 XUMHH. (bopMBbl yueOHBIX
3aHATUHN 11O
XUMUH.
Bnaneer: - Bmageer: -| Bmageet: - HaBeIKOM | He BJIAJICET.
HAaBBIKOM HABBIKOM 0€e30MmacHoOro HaBBIKOM
6e3omacHoro obpa-| 6e30MmacHoOro oOpareHus ¢ 6e30MmacHOro
IICHHSI ¢ XUMHUYIeC- | oOpalieHus C | XMMHYECKUMU oOparueHus c
KHUMH BEIIECTBAMH | XUMHUECKUMU BEIIECTBAMHU C | XMUMHYECKUMU
C  y4eTOM  UX | BelIeCTBAMHU C|yuerom UX | BEIIECTBAMU c
XUMHYECKHX U | y4eTOM WX | XUMHYECKUX U | y4eTOM ux
bu3HuecKux XUMHUYECKHX U | pU3UIeCKuX XUMHYECKHX |
CBOWCTB; buznuecKux CBOWCTB; buznuecKux
- YMEHUEM | CBOWCTB; - YMEHUEM CBOJCTB;
UCIIONIb30BaTh B |- YMEHHEM HCIIOJIb30BaTh B - YMEHHEM
npogec- HCIIOJIb30BATh B npodeccnoHalbHOM | MCMOIB30BaTh B
CHUOHAJILHOU poECCUOHATIBHO | IEATENILHOCTH npodeccuo-
NeSITeIbHOCTH i AeSITENbHOCTH pa3IUYHbIE METO/bI,  HAJIBHON JesTellb-
pa3InyYHbIe pa3IuyYHbIe MIpUEMBI U HOCTU DPa3IUYHbIC
METO/IbI, TPUEMBI U [METOBI, IPUEMbI U | TEXHOJIOTHH METOJIbI, MPHUEMBI
TEXHOJIOTUHU TEXHOJIOTHH o0OyueHus1, B TOM u TEXHOJIOTHH

oOy4eHusi, B TOM

o0y4eHus1, B TOM

YHUCIIC

o0y4eHusi, B TOM




17 () (S yuCIe nH()OpPMALIMOHHBIC, |YUCIE
nH(popManMoHHbIC. [HHPOPMAIIMOHHBIE, | HO HE nH(})OPMaAITMOHHBI
C BO3MOXXHBIMHU ONTUMAIbHBIM e.
HE3HAYUTENIbHBIMH | CIIOCOOOM U C
MOTPEUTHOCTSIMHU, | CYIIIECTBEHHBIMU
HE oImnOKaMH,
MPENSTCTBYIONIUM | 3HAYUTEIIHHO
U yCIIEITHOMY YXYALIAIOIIMHI
BBITIOJTHEHUIO Ka4yeCTBO pelleHus
3a]1a4 B LIEJIOM. 3a1a4.
4, PedTHHI-IJIaH U3YYeHUs JUCHHIIMHBI
Tabnuya 17
| BA30BASI YACTb PEUTUHI'OBOM CUCTEMBI
Buael KoHTpoJibHbIe MeponpUATHS Musm. Makec.
KOHTPOJI KOJI-BO KOJI-BO
| 0aJI0B 0aJI0B
Ha Ha
3aHATUAX | 3aHATHUAX
8 cemectp
Texkymu | Tema Ne 1. Onucanue BeliecTBa B KBAHTOBOW MEXaHUKE.
71
0 10
KOHTPOJI
bNel
Texkymm | Tema Ne 2. 3aaua o IBH)KEHHUH 3JIEKTPOHA B aTOME BOJIOPO/IA.
71
Tema Ne 3 Anmabatudeckoe mpuOIKEHNE 0 10
KOHTPOJI
b Ne 2
Py6e:xHbIil KOHTPOJIb: KOHTPOJIbHasi padoTa Nel (Temsr 1-3) 0 10
Texyumii| Tema 4. CiuH 31€KTpOHAa.
KOHTPOJIb 0 10
Ne3
Texymm | Tema 5. AHTUCUMMETPHUYHOCTH BOJTHOBOM (DYHKITHH.
7|
0 10
KOHTPOJIb
Neq
Py0e:kHbIii KOHTPOJIb: KOHTPoJIbHas padoTa Ne2 (Temsl 4,5) 0 10
ONYCK K MPOMEKYTOUYHOI aTTecTalnu
HAony P Y 1 Mun 36
I JIOMOJHUTEJBHASI YACTh PEUTUHTOBOM Mum. Makc.
CUCTEMBbI
IHoompuTreabHbIe HALIBI 0-10 10
1 [ToaroToBka moKIaga ¢ MPE3eHTAIMEN MO TUCITUTIIINHE 0-1 1
[Tocemaemocts ekt (100%) 0-2 2
YuyacTre B paboTe KPyriaoro CTojia, CTy/IeHYeCKOM 0-2 2




KOH(epeHIINH
Coll.- TMYHOCTHBIN PEUTHHT 0-3 3
VYyacTtue B 00111€CTBEHHOU, KYIbTYPHO-MAaCCOBOU U 0-2 2
CIIOPTUBHOM paboTe
2 IITpadubie 6a/IbI 0-3 3
[Ipomyck yueOHbBIX 3a MPOITYCK JICKIIMM CHUMAETCS 0,25 x N
JeKIui OayuIbHast CTOMMOCTB JIEKIHH (N — konHyecTBO
(2:8=0,25) HPOMYIICHHBIX JICKIHI
HecBoeBpeMeHnHOe MHUHYC 5% OT MaKCUMaJIbHOTO -0,5
BBITIOJTHCHHE Oamna
KOHTPOJBbHOU
(arTecTaliMOHHOI)
paboThr Nel
HecBoeBpemeHnHoOe MHUHYC 5% OT MaKCUMaJIbHOTO -0,5
BBITIOJTHCHHE Oamna
KOHTPOJIBHOU
(arTecTaliMOHHOMN)
pabotsl Ne2
11 UTOI' OBbIIi KOHTPOJIb 0-30 30
Popma 3auer
ITOrOBOI0 0-30 30
ROHTPOJISA:
0-100
HNUTOI'O BAJUIOB 3A CEMECTP:




puioxenne 2

JIUCT PETUCTPALIMU UBMEHEHUN
PABOYEM ITPOI' PAMMBI JUCUAIIINHBI
b1.B.01.02 «CTpoeHune M0JIeKYJI M OCHOBbI KBAHTOBOW XMMUM»
(HaMMeHOBaHUE AUCIUILINHEI)

Hamnpasnenue nmoaroroku 44.03.05 Tlegarorundeckoe oOpa3zoBaHue
[podpumu «Xumus» u «buosorus»

(rox Habopa 2022, popma 00ydeHHS OUHAs, 3a0YHAS)
Ha 2022 / 2023 yueoublIii 1o

B pabouyto nmporpaMMmy AHCHUTITHHBI BHOCSTCS CIEAYIONINEC H3MCHCHHS:

Ne Pa3znen paGoueit Kparkas xapakrepucTuka OcHoBaHue 1151
n/n NporpamMmbl (IIyHKT) BHOCHMBbIX U3MEHEHH i BHECEHUS
H3MEHEeHU




