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O0beM TUCHUIIIMHBI U BUABI Y4eOHOH paboThI

o M W Do

Coneprxkanue TUCIUILTAHBI
5.1 Coneprxkanue pa3zieoB U TEM JTUCIUIIIINHbI

5.2 Pa3zniensl IUCUUILIMHBI U MEKIUCIUILTHHAPHBIC CBSI3U C
obecreunBaeMbIMU (TIOCIEIYIOIIMMH) AUCIUILTHHAMHU

5.3 Pa3zmensl ¥ TEMBI JUCHUIUIAH W BUIBI 3aHATUH
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CaMOCTOSITEIIBHOM Pa0OThI CTYZIEHTOB, METOJIMUYECKHE YKa3aHUsI 110 OpraHM3alin

CaMOCTOSITEITLHOM PabOTHI CTY/ICHTOB

6.1. Ilmam caMOCTOSTEBHON pabOTHI CTYICHTOB
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9. MareprabHO-TEXHIHYECKOE 00eCIICUeHUE TUCITUTUTHHBI
10. OOGpa3oBatenbHbIE TEXHOIOTHH

11. Ouenounsie cpenactsa (OC)



. OEJU U 3AJAYN JUCHUTIIJINHBI:
Llenv Oucyunnunvr — JlaTh CTyneHTAaM — XUMHUKaM 3HAaHHUS B 00JacTH
COBpe- MEHHON TEOPHH XUMHUYECKUX PEaKIuil.

3a0dauu kypca — OCHOBHas 3aJjlaya TEOPETUIECKOTO Kypca — OCBOCHHUE
CTY/ICHTAaMH B3aUMOCBSI3H MEXJIy CTPOCHUEM MOJICKYJI M UX XUMUYECKUMH CBOWCT-
BaMH.

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. VYueOnas nucnurummHa «OcHoBbl xumudeckux peakmuit» ®OTI.02 oTHOCHTCS K
(daKkyIpTaTUBHOW YacTH Y4YEOHOTrO IUIaHa MPOrpamMMbl MOATOTOBKH 1Mo HampasieHuio 04.03.01
Xumusi.

2.2. Jlnsg w3ydeHWs] NAHHOW YYeOHOW IUCHUIUIMHBI HEOOXOJHMMBI 3HAHUS, YMCHHUS H
HaBbIKK, (opMHpyeMble NPEANIeCTBYIOIUMUA AucuuiuHamu: «OOmas v HeopraHuyeckas
XuMHA», «Dusznka», «MareMaTHKa.

2.3. [lepedyeHp mocneayrOMUX YYeOHBIX JUCIMILINH, Ui KOTOPHIX HEOOXOIMMbI 3HAHHS,
YMEHUS ¥ HaBBIKH, (hOpMUpyeMble TaHHON Y4eOHOU AUCIUTUINHOM:

OcBoenne TuCHUIUIUHBI «OCHOBBI XMMHYECKHX PEAKIHII» CIYKHUT €CTeCTBEHHOU 0a3zoi
UIsi  Oojiee TIIYOOKOTO YCBOCHHSI TAaKUX JUCHUIUIMH, Kak: «OpraHmyeckas XUMUSY,
«XUMUYECKHE OCHOBBI OMOJIOTHYECKUX IPOIIECCOB», TPU BBHIMOIHECHUS KBaTH(PUKAIIMOHHBIX
pabor.

I1l.  TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIIUAITJIMHBI
[Tponecc ocBOeHUs AMCLUUILIMHBI HaNpaBiieH Ha (POPMUPOBAHUE SJIEMEHTOB CJIEYIOIIUX

komnereHmi B coorsercteun ¢ ®I'OC BO no nanHomy HanpasineHuto noarorosku 04.03.01
Xumus.

ITepedyens miIaHMPyeMbIX Pe3yJIbTATOB 00y4YeHHS MO JTUCHHUIINHE, COOTHECEHHBIX C
HHIUKATOPAMH /IOCTHKEHHS KOMIIeTeHHii

Komnerenuus HNuaukaropsl Pe3yabTaThl 00yueHus
KOMIIeTeHIH I
OIIK-3.1 ITpumensier | UK omk-3.1 3HaTh. (QyHIAMEHTANbHBIE  pa3/esbl
TEOPETHUYECKHE [Mpemnaraer XUMHUH, HEOOXOIUMBIC JUIS TPOBEICHUS
MOTYIMIIUPUYECKHE MHTEPIPETALNIO UCCIIEIOBAHUN (COCTAB, CTPOCHUE U
MOJIC/TN [IPH PELICHUH | Pe3yJbTaTOB pacuyeTHo- | XMMHUHYCCKHE  CBOMCTBA  OCHOBHBIX
3a71a4 XUMUIECKOM TeopeTHueckux pabor ¢ | IPOCTRIX  BCINECTE M XMMHICCKUX
HATIPABIEHHOCTH S —— COCTMHEHUH, CBSI3bCTPOCHUS BEIECTBA
u MPOTEeKaAHUS XUMHYECKUX
TEOPETUYECKHX OCHOB
MPOIIECCOB).
TPAIUIIHOHHBIX H
HOBBIX Pa3JieiioB YMeTh: aHaU3UPOBaTh JINTEPATYPHbIE
XUMHH U DKCTIEpUMEHTAIbHBIE JaHHEIE;

IIPUMEHATH OCHOBHBIE 3aKOHBI

XUMHUH TIPU 00CYXKIEHUU

MIOJIyYEHHBIX PE3YJIBTATOB.

Baagerb: HaBbIKAMH  HCIIOJIb30BAHMS




XUMHUYECKOTO u ¢buzuko-
MaTeMaTHIeCKOTro ammapara,
HE00X0AUMOro Ui TpodecCHuOHATHLHON
JeATEIIbHOCTH;  HaBBIKAMH  OIMCAHUS

CBOWCTB BEIIIECTB Ha OCHOBE
3aKOHOMEPHOCTEM, BBITCKAIOIIUX U3
MEPUOJUYECKOTO 3aKOHa u

HepnonnquKoﬁ CHUCTEMBbI XHMHYCCKHUX
9JICMCHTOB.




TpymoeMKOCTh TUCIUIUIMHBI COCTaBisIeT 1 3a4eTHRIX equHMIl, 36 gaca. @opma MPOMEKYTOYHON aTTeCTAllUN: 3a4eT.

V.

COJAEPKAHUE U CTPYKTYPA JUCHUIIJIMHBI

4.1 Conepmaﬂne AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKaz3aHUEM BUA0B y‘leﬁHLIX 3aHSATHIL M OTBEJEHHOI'0 HA HUX KOJIHYECTBA
AKAACMHUYICCKHUX YaCoB

Bunpl yaeOHOM pabOThI, BKIIFOYAsE CAMOCTOSITEIILHYIO PA0OTY 00YUaIOIIHXCS DopMbl
U TPYAOEMKOCTH (B yacax) TEKYIIETro
= KOHTPOJISI
No =3 KonTakTHas paboTa IpenojaBaress ¢ 00y4aromuMHCs = ycneBaeMocTH,
Pasnen AUCIUIUTHHBI/ TEMbI ot 5
/i = =E dopma
o JlabopaTopHbI€ 3ansaTHs) g2 3 IPOMEKYTOYHOM
Koncynbranun/ g =
o, aTTecTaluu
Jlexnun B =
CCro W3 Hux npakTuyeckas KCP <
4aCOB TOJTOTOBKA © (no cemecmpam)
1. | Beenenue 2 2
2. | Crpoenue aroma 2 4 He 2
MpeycMOTpe
3. KOBaJIeHTHaH XUMHNYECCKas CBA3b HBI
2 4 He npenycmoTpensl 4
/2
4. | Peakiuu u peareHThI 2 4 6
AJ'IFOpHTM aHaJIn3a XUMHUYCCKUX
S | caoi 2 4 4
CBOUCTB
3auéTt 2
Htoro yacos 18 0/2 16




4.2 TInaH BHeayIUTOPHON CaMOCTOATEIbHOI PadoThI 00YYAIOLIUXCS 110 TUCHMIJIHHE

CamocTosTenbHas paboTa 00ydJaronmxcs VYuebHo-
METOANYECKOE
Cemectp . 3aTpatbl OueHouHoe
HasBanwue paznena, TeMbl Bup camocrositenbHOM obecrieyeHue
2 3ananue BpEMEH CpPENCTBO .
paboThI CaMOCTOSTENbHO
u (vac.) paboTHI
CocraBieHnue CM. CIIUCOK JIUT-
Crpoenne aToMa IToaroroska x EKTDOMHBIX CamocTosTenbHas
CaMOCTOSITENIbHON paboTe (I)OIF)) Myn 2 pabora Nel pbt Nel, 2

KoBanenTHas XumMu4ecKkas CBsI3b

PaGota c nuteparypoii,

Pemenue 3anau

VYernblii onpoc Ne2,

CM. CIIMCOK JTUT-

MaTepHaIoM JICKIIHH 10 TEME. 4 |ompocsr 1-8 pbt Nel, 3

IToaroroska otuera mo JIP, |Pemenue 3amau CM. CIIUCOK JIUT-
PeaKIlHH K PEAreHTHI, IOJrOTOBKA K YCTHOMY 110 TeMe. Yerupiit onpoc Ne2, |50 \o1 2, 3

. 6 BOIIPOCHI
TuIbl XUMAYECKHUX peaKIUil onpocy No2 Hanucanue 9-11
otuetos 1o JIP

MOArOTOBKA K YCTHOMY Hanucanue VYernsiit onpoc Nel, |CM. criucok uT-

ANropuTM™M aHaNN3a XUMHUYECKUX CBOMCTB ompocy Nel OTYeTOoR 10 JIP 4 BOIIPOCKI pu1 N2, 3
4-6

OO01mast Tpy0€MKOCTh CAaMOCTOSITEITLHOM paboThl o quciurumHe (16 gac)

BroxeT BpeMeHn caMOoCTOsTeNbHOM paboThl, MPETyCMOTPEHHBIN Y4eOHBIM MJIAHOM IS JaHHOU
quciuIInHel (16 yac)

KonTakTHas paboTa mpu npoBeieHuU Y4eOHbIX 3aHATUN N0 JUCIIUIUIMHE BKIIIOYAET B CEO0s:

3aHATHUS JICKIIMOHHOT'O TUIIA, MTHIUBUAYAJIbHYIO pa60Ty O6yLI8.IOH_II/IXC$I C IIPCIogaBaTeCIICM.




4.3 ConeprxaHue y4eOHOr0 MaTepuaja

BBenenne

CtpoeHue aToma

VYpasuenune lpénunrepa. [lonspasie KooparHATE. ATOMHBIC BOJTHOBBIC (DYHKITUU U
opOuTay.

DJIEeKTPOHHOE CTPOCHHE aTOMOB 3JIECMEHTOB, HCXO/ISl U3 PE3YyJIbTAaTOB PEIICHUS YPaBHEHUS
[pénuurepa. CBs3b CTPOCHUS aTOMa U TOJIOKEHUS dIeMeHTa B [leproanueckoii cucreme
xumudeckux asemeHToB J[.M.MenneneeBa. CBs3b «Ctpoenue — [lonoxenue B I1C — CpoiicTBay.

[ToTeH1nan HOHU3AIUKA U CPOJICTBO K AJICKTPOHY, JIEKTPOOTPUIIATEILHOCTh ATOMOB.

XHMHYECKas CBA3D

KagecTBeHHOE OnMcanne KOBJICHTHOM CBS3H B PAMKaX TEOPUH MOJICKYIISIPHBIX OpOHTaen
(MO JIKAO). DddexkTuBHOE IEpeKPHIBAHIE ATOMHBIX OPOUTATICH Pa3TMIHON CUMMETPHH.
Cummerpust MO (o- u n-cBsi3n).

I'uGpuau3anms — Mozens win Gusnueckoe siBjeHne? B3auMHoe OTTaKuBaHUE AIEKTPOHOB B
atome. TerparoHanbHas, TPUTOHAJIbHAS U JTUHEHHAS THOpUIM3AIIHS S- U p-OpOuTaeit atoma
yriepoaa.

Jlokanu3oBaHHas KOBaJIEHTHAas CBA3b. CBSA3U yIJIepos - YIVIEPOJ U YIIIEPOJ] - FETEPOATOM.
Henonenennsie anexrponnsie mapsl (HOIT). HecBsi3biBromnue opoutamm. [lonsspHOCTE CBA3H.
CTpyKTypa CBA3BIBAIOMINX M Pa3PhIXJISIOMIUX opOUTaeil (OIleHKa BKJIaJI0B aTOMHBIX OpOHTael B
3aBUCHMOCTH OT X IOTEHLIMAIa HOHU3ALUN).

Pacrnipenenenue snekTpoHHOM 10THOCTU. MHAYKTUBHBIN 2P deKT 1 3P PeKT mos.

Jlenokanu3oBaHHasi cBsi3b. B3aumopeiicTBue p- u m -opOuTaiell B OpraHMueCcKuX MOJIeKyaax. -
npubnmxenue B reopuu MO. [lenokanuzoBanubie T-MO U METOJT pe30HAHCHBIX CTPYKTYP.
ITongspHOE M HenonsipHOE conpspkeHue. [psamoe nonsiproe conpspkenue. Kpocc-conpsikeHue.

Du3nyecKue XapaKTEpPUCTUKN CBSA3H: JIUIMHA, BaJICHTHBIE YIJIbl, SHEPTHS, IOJISIPHOCTD,
MOJIAPU3YEMOCTB, IUIIOJIBHBII MOMEHT.

CrieKkTpanbHble XapaKTEPUCTUKNA CBOMCTB XUMUYECKON CBA3H:

®IC (poTornexkrponHast) — crnekrpockonus. IT1 (moTeHnman noHU3aUum) U SHEPTUs 3aHATHIX
opOuTanei.

Y@ (yabrpaduoneroBas) — CIEeKTpOCKONHs. MakCUMyM IMOTJIOIIEHUS U SHEPIUs nepexoa
B3MO — HCMO. Turmsl 271€KTpOHHBIX IEPEXOI0B.

UK (undpakpacnas) — cnekrpockonusi. BpamartenbHblie u kosiedaTenbHble crieKTpbl. YacToTa
BAJIGHTHOTO KoJieOaHus (V) ¥ KpUBU3HA MOTCHIIMAIBHON MBI («YIIPYTOCThY CBSI3H).

SIMP (s1epHOTO MArHUTHOTO PE30HAHCA) — CHEKTPOCKOMHMS Ha aapax “C. XUMUIecKuii cIBUr
U CTETEHb AJIEKTPOHHOTO SKPAaHUPOBAHUS YIIIEPOIHOTO sI/Ipa.

Peakuuu u peareHThl. THUIIBI XUMHYECKHX peakuui

Cy0ctpat (peakIMOHHBII LIEHTp), peareHT, UHTepMeInaT, MpoaAyKT. Peakiiuu nprucoennHeHus
(A), 3amenienus (S), otmeneHus (3aumuaupoBanus, E), neperpynnuposku (R). OxkucaurensHo-
BoccranoButenbHbIe (Red-Ox) peakiuu (hopmaiibHasi CTETIEHh OKUCIICHHS YTJIEPOJIHOTO aToMa B
opranndeckux mosiekynax). [Tomumepuszanus (P). [Huknuzamus (C).

I'eTeponnTHYECKU# U TOMOJIUTUYECKHH pa3pbIB cBsA3H. [ eTeponutnueckue (HykiIeouiIbHbIE U
3JIEKTPO(UIIbHBIE) PEAKLIUH.



Kucnots! 1 ocHOBaHMsI, KaK peareHThbl B TeTePOIMTUYECKUX peakiusax — snekrTpoduisl (E) n
nykineoduisl (N). KauectBennas u koanuectBeHHasi pKa olleHKa KUCJIOTHOCTH U CTa0OMIIBHOCTH
CONPSIYKEHHBIX OCHOBAHMIA.

Hesapsixennsie kucinotel bpencrena. X-H, O-H, S-H, N-H, u C-H — xucnortsi.

HO3I1-ocHOBHOCTS.

OcHoBaHus1, CONpsKEHHbIE HE3APSKEHHBIM KuciioTaMm bpencrena.

Kucnorst JIptouca. [Tporon (H"). ITonoxurensHo 3apsokeHubie X-, S-, N- u C- a51eKTpopuIibt u
METO/]Ibl UX T€HEPUPOBAHUS.

[punuun XKMKO (;kecTkue u MsTKU€ KUCJIOThI U OCHOBaHuUA). ['oMonuTuyeckue
(cBOOOAHOpAIMKAIIBHBIC) peaKkIKi. MeTo1bl FTeHEPUPOBAHUS CBOOOTHOPAIMKAIBHBIX peareHTOB.

Kunernueckue 1 TepMOJIMHAMUYECKHE aCIIEKThl OPraHUYECKUX PEaKLUi.

KoncranTa ckopoctu u sHeprus aktubauuu. [lepexonnoe cocrosinue. CHHXPOHHBIE U
cTanuiinple peakuuu. Jlumutupytromas craaus. [lopsnok u MmonexynsapHocTh peakiuu. CeueHue
MMOBEPXHOCTH MOTEHITUATBHOM 3Hepruu Ha KoopauHaTy peakuuu (CIIIID). [TocTynat XamMoHa.

AJITOPUTM aHAJIM32 XUMHYECKHX CBOIICTB
Ananus cTpykTypHOU hopmyisl (oTO60p 1o Tumy peakuun: A, S, E, Red-Ox, R, P, C).
AHanu3 pacrpeeseH s IEKTPOHHON TUIOTHOCTH, 3JICKTPOHHBIE 3P PEKThI, CTPYKTypa
rpanngabix MO (OT60p 1o Tuiy paspsiBa cBsi3u. KUCIOTHOCT U OCHOBHOCTB ).
Br16op peareHToB.

4.3.1. TlepeyeHb NPAKTHYECKHUX 3AHATHH M JIA00PATOPHBIX padoT

Yuebnvim nnanom ne npedycmompeHul



4.3.2. IlepeyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE U3YyUYeHH e
CAMOCTOSITE/IbHOI PadoThI CTYIEHTOB

Tema

3amanue

dopmupyemas
KOMITETECHIIMS

NAK

Ctpoenue aToma

CocraBnenue
3JICKTPOHHBIX
dbopmyn
2JIEMEHTOB
Ha
OCHOBAHHH
1704
MOJIOKEHUS B
I1C

OIIK-3.1. [Tpumensier
TEOPETUICCKHE U
MOJTYIMITHPUICCKUE
MOJIEJIN TIPU PEIICHUN
3aJ1a4 XUMAYECKON

HaIpaBJICHHOCTHU

WJIK ork-3.1

[Ipennaraer uHTEpIPETALINIO
pe3yIbTaTOB PaCYETHO-
TEOPETUYECKUX paboT ¢
HCIIOJIb30BAaHUEM TEOPETHUECKUX
OCHOB TPaJAUIIMOHHBIX 1 HOBBIX

pa3zenoB XUMUHU

XuMHUecKas CBSI3b

KauecTtBeHHO
€ OIMMCaHHe
KOBaJICHTHOM
CBSI3U B
pamMKax
TEOPUH
MOJICKYJISIPH
BIX
opOuTanei.

To xe

To xe

Pacnipenenen
ne
JJIIEKTPOHHOMN
IUIOTHOCTH.
NH1yKTUBHBI
Hu
ME30MEPHBII
3P PEKTHI.

To xe

To xe

Peaxnuu n

peareHThl. Turbl

XAMHYECKHUX
peaKuuit

Peakuuu
MIPUCOEINHEH
usl,
3aMeEIICHMUS,
OTIICTIIICHUS

To xe

To xe

Kucaorsl n
OCHOBAaHMS.
OnexTpodui
Bl U

HYKII€O(DUIIBI.
Panukansl

To xe

To xe




Anropurm ananmsa

XHMUYECKUX
CBOWCTB

AHanus
CTPYKTYpHOH

—

To xe

To xe

dopmymeL
Auanus pac- '
TIpeaCIeH s
IIIEKTPOHHOU
ILIOTHOCTH,
SNEKTPOHHEIE
apdexToy,
CTpyKTypa
[PaHU9HBIX

| MO

4.4. MeTonuveckne ykazanns mo OPTaHH3AUHH CAMOCTOATEILHON PaloTLI CTYXeHTOR

CamocTosTenbaas paboTa cTy1eHTOB, CBS3aHHAS C 3aKPCHTICHHEM TEOPETHYECKOrO MATEPUANA B BH-
A€ PCINCHHN 3ajlaHuil H MOATOTOBKE K YCTHOMY co0¢CceIOBaHHIO, IPOBOJUTCS BO BHEAYIUTOPHOE
Bpemst. IIpumepsr pemenns TunoBLx 3amag JIpENICTABIICHBI B PEKOMEHAYEMBIX YUeOHbIX IIOCOBHNX H
3aJa4HAKaX.

V. YYEBHO-METOJUYECKOE 1 UH®OPMAITMOHHOE ORECTIEYEHUE JUC-
IMTATNJIAHBI

OnexTponHas HHPOPMATHOHHO-06pa30BaTeIbHas Cpejla yHUBEpCHTETa ObecmeqmBaeT noc-
TYI K SNIEKTPOHHBIM y4eGHBIM H3JAHHAM H SNEKTPOHHBIM 06Pa30BaTEIbHEM pecypcaM, yKazanHbIM
B paboyelt [IporpaMMe QHCIUITHHEL

IIpn ucnonp3osanwy B 06pazosarenshoM TIpONECCe NEYaTHEIX U3Nanuil GUOIHOTEUHBIH (BOHT
YKOMIIEKTOBAH NeYaTHBIMU 30aMUAME W3 pacueTa He MeHee 0,25 SK3EMIUIAPA KaXIOro U3 M3IaHui,
YKasaHHBIX B paodell mporpaMme AMCHMIVIMHEL HA OJHOIO o0y4arolerocs 3 9UCIa I, OHO-
BPEMCHHO OCBAaNBAIOIIMX COOTBETCTBYIOLLYIO AMCHHILIHAY.

OByuatommmes obecnewen moctyn K COBPCMEHHbBIM TPODECCHOHANLHEIM 6a3aM JaHHBIX 4
HE(QOPMAIMOHHEIM CHPABOYHEIM CHCTEMAM.

1. a) ocHoBHas JuTepaTypa

1. Heopranuueckas xumus. Xumus snemenTton [Dnextponnsii pecype] : yue6. ms cTya. BY30B,
06yd. mo Hanp. 510500 "Xumus" u cnen. 011000 "Xumus" / 10. JI. TperbsxoB u map. - 2-¢ w31, Ie-
pepab. u nom. - 3BK. - M. : U3n-80 MT'Y : Axapemkuura, 2007. - Pesxum focryma: ONEKTPOHHBIHR
HATABHbLH 3a1 "Brbiuorex”. - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-297-0.

T. .- 545 c. - ISBN 978-5-211-05332-2. - ISBN 978-5-94628-298-7.

2. OcHOBBI HeOpranuyeckol xumuu / Korrom @, Yunkuacon JIx. 1979 — 680 ¢.

3. Xumus. |DnexrporHbiii pecype] — OnekTpon. gaH. — Kemeposo: K MLN, 2015 e 95,0, —
Pexum mocryna: http://c.1anbook.com/book/69987 I:t‘rg ”~2%5 MLy ‘
12T xi [ i

3
i k

6) nporpammuoe o6ecneyennue, 6asbi AAHHBIX, HHpOPMALHOHHO-CIIPABOYHbIE H
NOHCKOBBIEe CHCTEMbI

https://isu.bibliotech.ru/
http://foroff. phys.msu.ru/phys/
http://www.gomulina.ore.ru/index 1. html



http://wasp.phys.msu.ru/forum/lofiversion/index.php?t51.html
http://www.physics.ru/

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHOUIIJIMHBI

6.1. YueOHo-1a00paTopHOE 000py/10BaHUE:

VYuebuple aymutopun Ne5, 6 ocHameHbl MyJIbTUMEAMHHBIM OOOPYAOBAaHHEM, HMEIOTCS
JIEMOHCTpALIMOHHBIE MOJieNH (1apo-cTepxHeBble, bpurieba-Ctioapra, 00bEMHBIC) IS HATISTHOTO
NpPEJCTaBICHUS O B3aUMHOM IPOCTPAHCTBEHHOM  PACIIOJIOKEHHUHM aTOMHBIX  opOuTanei,
MOJIEKYJIIPHBIX CTPYKTYP.

VIil. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
B npomecce wu3yueHus AUCUMIUIMHBI MHCIOJIB3YIOTCA Kak TpaJMLMOHHBIE TaK U

HMHHOBAOWMOHHBLIC TCXHOJIOI'MH, QAKTUBHBIC W HWHTCPAKTHUBHLIC MCTOALI H (1)0pr1 O6y‘leHI/I${I
TCXHOJIOTHUA O6’b${CHI/ITeJ'IBHO'I/IJ'IJ'IIOCTpaTI/IBHOI‘O OOBSACHEHHSI C DJIEMEHTaAMHU HpO6HeMHOFO
HU3J10KCHUA, TCXHOJIOI'UA HpO(1)eCCI/IOHaJ'ILHO'OpI/IeHTI/IPOBaHHOFO O6yLICHI/I$I, JCKIIUH,
O6’I)$ICHI/ITCJII)HO-I/IJIJIIOCTpaTI/IBHI)If/i MCTOA C 3JICMCHTaAMU HpO6H€MHOFO N3JI0KCHUS, KOHTPOJIBHBIC U

CaMOCTOSITENTbHBIE paOOTHI, pa300p KOHKPETHBIX CHUTYaIHH.

VIILLOOEHOYHBIE MATEPHUAJIBI VIS TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTALIUU

Ouenounsie cpeacrna (0OC):
11.1. Ouenounble cpeacTBa AJisi BXOJHOTO KOHTPOJIS - HET.

11.2. HaznadeHue OIIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIS - BHIIBUTH C(HOPMUPOBAHHOCTH
coctasisironux yacteit komnereniuii OIK 3.1. ®opmupyrores B coorBercTBum ¢ JIHA
YHHUBEPCUTETA B BUJIE YCTHBIX OIPOCOB, BHIITOJHEHUS CAMOCTOSATENIBHBIX paboT.

3amaHus I CaMOCTOATEIbHON PpadoThI:

1. Tlonoxenue cMMBONIA B TIEPUOJMUYECKON CHCTEME M OPOMTAIBLHOE CTPOECHUE CO
OTBETCTBYIOIIEr0 aToOMa.

2. ®u3MYECKUI CMBICI HOMEPA CTOJIONA MEPHOIUYECKON CHUCTEMBI.

@U3NYECKU CMBICI HOMEpa CTPOKH NEPUOANUYECKON CUCTEMBI.

4, ®usnuecKuii CMBICI ITIABHOTO, OPOUTAIBHOTO ¥ MATHUTHOTO YKMCEN aTOMHOM
BOJIHOBOM (PYyHKIIMH.

5. PajguanbHble W aKCHAbHBIE Y3IIbI BOJHOBOM (DYHKIIMH.

w

6. ®opma ¥ pacrooKEHHEe aTOMHBIX OpOUTAJIEl ¢ 3aIaHHBIMU HaGopaMu
KBAHTOBBIX YHCEIL.

7. DddexTrBHOE (CBAZBIBAIONIEE UM PA3PHIXJIAIIEE) TIEPEKPHIBAHUE BOJHOBBIX
(GYHKIMI ¥ COOTBETCTBYILIME UM MOJIEKYJSpHbIE OpOUTAIH.

8. Hesddexturroe nepexpbianue. DPHekTuBHbIE U HEXDPEKTUBHBIE CTOIKHOBEHHS aTOMOB
¥ MOJIEKYIL.

11.3. OueHo4HbIe CPeCTBA 151 MPOMEKYTOUHOI aTTecTanuu (B popme 3a4éTa).


http://wasp.phys.msu.ru/forum/lofiversion/index.php?t51.html
http://www.physics.ru/

MPUMEPHBINA NEPEUYEHD BOITPOCOB K 3AYETY.

Bompocs! ais 3auera

1. HOTGHHI/IaJ'I HOHHU3alUH, CPOACTBO K DJICKTPOHY, SJICKTPOOTPHULIATCIBHOCHE aTOMOB.

ook whd

Metonq MO JIKAO s KoBaJIEHTHOHM CBS3H.
Cas3bIBaronne, HeCBA3bIBaIOIKUE U paspbixisitomue MO.
CrtpykrypHBIE (POPMYIIBI U TEOMETPHS MOJICKYIL.

Tunel xumuueckux cBsizeil. MoHHas, koBajieHTHas (MOJISIpHAS, HEMOJspHAas).

XuMHYeCKasi peakusi — MPOLECC, COIPOBOXKAAIOIIUNCS pa3pbIBOM U (WIN)

o0Opa3oBaHHeM XUMUYECKUX cBs3eil. Peakinonnsii nentp. CyocTpart, peareur,

MIPOJYKThI

/. CHUHXPOHHBIE U CTAAUMHBLIE PEAKIIHU.

oo

MexaHu3Mm pCaKIuu.

9. Dmeprernueckuii MPO(UIL PEAKIUK — CEUYEHUE MOBEPXHOCTU MOTEHIUATBHOM
SHEPruu peakiuu. JIumMuTupyromas craaus.

10. Tuner xumuueckux peakumii. Jucconmanus, acconuanys, 3aMeIleHuE,

IMPUCOCANHCHUC.

11.Kucnorel u ocHoBanus Bpencrena.

12.KicnoTsl u ocHOBaHus JIprouca.
13.'oMmonuTHYECKHE U TETEPOITUTUUECKUE PEAKIIUH.

14.0OKHUCANTENBHO-BOCCTAHOBUTEIIBHBIE pEAKIUU.

IInanupyemMble pe3yJbTaThl 00yUeHHs 1Jis1 GOPMUPOBAHUS KOMIIeTeHIM

NuaukaTopsl 10CTHKEHUS
KOMIIeTEHIIUHA

Pe3yabTarsl 00yueHust
(3HaTh, yMeTb, BJIAJETh)

IMpouenypa oueHuBaHus

MK ork-3.1

[Ipenyiaraer UHTEpIPETALIUIO
pe3yIbTaTOB pacueTHO-
TEOPETUYECKUX paboT C
WCTIOJIb30BaHUEM
TEOPETHYECKIX OCHOB
TPaTUIIOHHBIX U HOBBIX
pa3aenoB XUMHU

3Hath. QyHIaAMEHTATBHBIC Pa3/ICIIbI
XUMUU, HE00X0IUMbIe JUISL
IPOBEICHUSA HCCIIEJOBAaHU
(cocTtaB, CTpO€HHE U XMMHUUYECKHE
CBOMCTBA  OCHOBHBIX  IIPOCTBIX

BEILIECTB u XUMHYECKHUX
COCIMHEHUHN,  CBSI3b  CTPOCHMSA
BEIIECTBA u IIPOTEKAHUS

XUMHUYECKHUX TIPOIIECCOB).

YMeTb: aHATU3UPOBATh
JUTEpaTypHbIE U
9KCIIEPUMEHTAJILHBIE ITaHHBIE;

MPUMEHSATh OCHOBHBIC
3aKOHBI XMMHUU IIPU

00CYX/IEHUH TIOJy4YEeHHBIX
pe3yJIbTaTOR.

Baanern: HaBBIKaMU
HUCIIOJIB30BaHUA XUMHNYCCKOT O 158
(U3NKO-MaTEMaTHIECKOTO
ammapaTra, HE0oO0XOJIMMOTo VTS
poeCCHOHATILHON JIeATSILHOCTH;
HaBbIKaAMH OIINCaHUuA CBOWCTB
BEIICCTB Ha OCHOBE

CM.BOTIPOCHI IJIs1 TEKYIIIETO
KOHTPOJIS

Bremoaaenmne
CaMOCTOSITENIbHBIX PaloT.




3aKOHOMEPHOCTEH, BBITEKAIOIINX U3
MepruoInIecKoro 3akona u [lepuo-




JIMYECKOH CHCTEMBI XHMHYECKHUX
3JIEMEHTOB.

Marepuasibl 1151 IPOBe/IeHUsI TEKYIEro ¥ NPOMEXKYTOUHOT0 KOHTPOJIsi 3HAHMIA CTY/IEHTOB
npeacTaBjieHbl B pasaene 4.3.2., raase YIII.

Kpm*eplm OILICHHBAHHS PE3yJIbTATOB oﬁyqemm:

1. Heo6X0/uMO BBINOTHHTH BECh NEpEYeHb CAMOCTOSTENBHBIX paGoT (CM. NnyHKT 4.3.2.)
OuenuBaeTcst MONHOTA M Ka4€CTBO BHIOTHEHHS, 0hOpMIICHHE (MaKcHMyM 60 6asioB).

Jst mony4yeHus 3a4eTa Mo TUCHHMILIMHE HEOGXOAMMO BBIONHHTH CAMOCTOSTENbHBIE PaGo-
ThI, OTBETUTH Ha BONIPOCHI TEKYIIEro KOHTPoJi1. Heobxomumo Habpate MunuMym 50 6aios.

KpuTepun onenuBanusi 0TBETOB Ha 3auéTe:
OneHkKa «He 32a4TeH0»

(parmenTapHOE 3HaHHE NIpeMeTa, OTCYTCTBHE yMEHUH U HABBIKOB IIPUMEHEHHS METOOB 1
IIOZIXO/I0B U3y4aeMOU IUCUHMILUIMHEI IPU pelIeHHH y4eOHbIX 3a1au (MeHee 50 6aos).

OneHKa «324TeHO0»

B LICJIOM, C(l)OpMHpOBaHHbIC, BO3MOXKHO, COACPXKAIIUE OTACIIbHBIC HpOGCJ’IbI 3HaHUA Npea-
ME€Ta, YMEHUE IPUMEHSATH METO/IBI U IOIXO0/IbI u3y11aeMoi71 JAHUCILUIIIIMHBI IPH PEINICHUHA y‘-IC6HI>IX 3a-
Ja4 ¢ MUHUMAaJIBHBIM KOJIMYECTBOM OIIMHMOOK HENPUHIUITHAIBHOI'O XapakKTepa, HAJIMIHE HaBbIKOB
TIIPUMEHEHHUS METOJIOB U ITIOIX0I0B u3yqaeM0ﬁ AUCIHUIITIAHEI [IPA PEHICHUH y‘{eﬁﬂbIX 3a71ad4.

IIporpamma cocTasiena B cooTBeTcTBUH ¢ TpebGoBanusmu PI'OC BO 1o HanmpaBIeHHIO MOATO-
ToBKH 04.03.01 Xumus.

Pa3paboruuk:

nouent b.H. Baxenos

IIporpamma cocTasiena B cooTBeTcTBHH ¢ TpeboBanusmu OI'OC BO 1o HampaBieHHIO MOAro-
ToBKH 04.03.01 Xumus.

IIporpamma paccMoTpena Ha 3acefaHuu Kadeaps obuiei 1 HeOPraHHIECKOH XUMHH

«15» mas 2020r., mporoxoa Ne 5.

3aB. kadeznpoit A.X.H., mpodeccop AJO.Capponor

Hacmoswas npoepamma, ne mosicem 6vimo 6ocnpoussedena nu 6 kaxoii popme 6e3 npeosapumens-
HO20 NUCbMEHHO20 Pa3peulenus. Kagpeopul-paspadomyuxa npozpammoL.




