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Conepxxanue

Henu u 3a1auy JUCHUILIMHBI
Mecto nucuumiugsl B ctpykrype OITOIL.
TpeboBanus K pe3yibTaTaM OCBOCHUS TUCIIUITIIMHBI

O06beM TUCUMIUIMHBL U BUJIbI y4eOHOU pabOThI

o kM w0 Dp e

Coneprxanue TUCIUILTAHBI
5.1 Coneprxanue pa3iesioB U TEM JUCIUTUIUHBI
5.2  Pa3zpgensl AUCHUIUIMHBI W MEXIUCIUATUIMHAPHBIC CBSI3U C o0ecrieYnBaeMbIMH
(TToCIIeAYIOMMMI ) TUCTTUTIITHHAMHA
5.3  Pa3zgensl ¥ TeMBI AUCIUIUINH W BUJIBI 3aHATUH
6. IlepeyeHb CEMHHAPCKUX, MPAKTHUECKUX 3aHATHIA, JJAOOPATOPHBIX paboT, IUIaH ca-
MOCTOSITENTHHOM pabOTHI CTYICHTOB, METOANYECKHE YKa3aHUs TI0 OPTaHU3aIIH
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB
6.1  Ilman camocTOSsTENbHOM PabOTHI CTYJCHTOB
6.2  Meromuveckre yKkazaHuUs 10 OpraHU3aIllH CaMOCTOSTEIBHOW paboThI CTYJCHTOB
7. llpumepHasi TeMaTHKa KypCOBBIX paOOT (IIPOEKTOB) (MpH HAMMUKK) &.Y4eOHO-METOANYECKOe
1 nHPOpPMaMOHHOE O0eCTIeYeHUE AUCITUTUTUHBI (MOTY- JIsT):

a) OCHOBHas JIUTEpaTypa;
0) TOTIOJIHUTENIbHAS JTUTEPATYPA;
B) MpOrpaMMHOE 00OecIieueHune;
r) 6a3bI TAaHHBIX, TOMCKOBO-CITPABOYHBIC U MH(DOPMAIIMOHHBIE CH-
CTEMBI
9. MarepuanbHO-TEXHHUYECKOE 00SCIICYCHUE UCIUTLTHHBI
10. OGpa3oBarenbHbIE TEXHOJIOTHN

11. Ouenounsie cpeactra (OC)



L.LOEJIN U 3AJAYA JUCHUIITINHBI:
Lenv oucyunnunsl — J1aTh CTyIeHTaM — XUMHKaM 3HaHUA B 001aCTH CO-
Bp€- MEHHOM TEOPUU XUMUYECKUX PEAKIUH.

3aoauu xypca — OcHOBHas 3a7jaua TEOPETUUECKOI0 Kypca — OCBOCHHE
CTYACHTAaMHU B3aMMOCBA3H MCKIAY CTPOCHUCM MOJICKYJI U UX XUMHUYCCKUMUA CBOMCT-
BaMH.

IILMECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO
2.1. Yuebnas mucuumruimHa «OcHOBBI xumuuecknx peaknmity DT/.02 oTHOCHTCS K

(akyIbTaTUBHOM 4YacTU y4yeOHOIO IUIaHa MpOorpaMMbl MOJAroTOBKU Mo HampasieHuto 04.03.01
Xumus.

2.2. Jlnga w3ydeHus JaHHOM y4yeOHOM NMCUUIUIMHBI HEOOXOAMMBI 3HAHUSA, YMEHHUS U

HaBBIKH, (OPMUpPYEMBbIE TMPEAINICCTBYIOMMUMHU AUCHUIUTHHAMHU: «OOIas U HeopraHuyeckas
XUMHD», «Pu3uka», «MareMaTuka.

2.3. [lepedenp mocneayOMUX yaeOHbIX TUCITUTIINH, I KOTOPBIX HEOOXO0IMMBI 3HAHMUSI,
YMEHHUS ¥ HaBbIKU, (POpMUpYEMbIe JTaHHOW y4eOHON AUCHIUTIITHHOM:
OcBoenne aucuurIMHbl «OCHOBBI XMMHYECKUX PEAKLU» CIY)KUT €CTeCTBEHHOU 0a30ii
Ui OoJiee TIyOOKOTO YCBOEHUS TaKUX JAUCHUIUINH, Kak: «OpraHuyeckas XUMHs», «XUMUYECKUE
OCHOBBI OMOJIOTUYECKUX MTPOLIECCOBY, IPU BHITIOJHEHUS KBATHU(PUKAIIUOHHBIX PaloT.
I1l.  TPEBOBAHMUS K PE3YJIBbTATAM OCBOEHUS JUCHUIITIMHBI
IIpouecc ocBoeHMsI JUCIMIUIMHBI HAallpaBjieH Ha (GOPMUPOBAHHUE HIEMEHTOB CICAYIOIINX

komrereHiui B cootBercTBUM ¢ PI'OC BO 1o gannomy Hampasiienuto noarotoBku 04.03.01
Xumus.

Ilepeyens MIaHUpPyeMbIX pPe3yJIbTATOB 00yUYeHHS MO JUCIUIINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHUS KOMIIeTeHIIU

Komnerenuust HNuaukaropsl Pe3ysbTaThl 00y4yeHust
KOMIIETEeH L i




OIIK-3

ITpumensier
TEOPETUUYECKUE U
MOTYSMIUPUUECKU E
MOJENH TIPU PELICHUHT
3aJ1a4 XUMHUYECKOU
HaMpaBJIE€HHOCTH

MK onk-3.1

IIpennaraer
HUHTEPIPETALUIO
pe3ynbTaToB
PacYETHOTEOPETUYECKUX
pabor ¢
UCIIOJIb30BAHUEM
TEOPETUYECKUX OCHOB
TpaAUIIHNOHHBIX U HOBBIX
pas3aenoB XuMuu

3HaTh: (QyHIaMCHTaJIbHBIC pa3lellbl XUMUH,
HEOOXOMUMEBIE JIJISl TIPOBEACHUS HCCIICOBAHUMA
(cocTaB, CTpOCHHE W XUMHYCCKHUE CBOWCTBA
OCHOBHBIX TPOCTBIX BEIIECTB W XUMHUYECKUX
COCI[I/IHCHI/II\/'I, CBA3b CTPOCHHA BCIICCTBA U
MPOTEKAHUS XUMHYECKUX ITPOIIECCOB).

Ymerb: aHanu3MpoBaTh JIMTEPATYPHBIE U
JKCIIEPUMEHTAJIbHBIE  JIaHHbBIE; I[PUMEHSTh
OCHOBHBIE 3aKOHBI XUMHHU TIpH OOCYXKIECHHU
IIOJIyYEHHBIX p€ 3YJIBTATOB.

Biagersb: HaBBIKAMHI UCITOJIE30BAHMUS
XUMHUYECKOI'o u (l]I/I3I/IKO'MaTeMaTI/I'-IeC KOro
armapara, HE00X0IUMOTO JUTSE

poeCCHOHANTBHON JIEITEIbHOCTH; HABbIKAMU
ONMCaHUsl CBOMCTB BENIECTB HAa OCHOBE
3aKOHOMEPHOCTEH, BBITEKAIOIINX 3
MEePUOANYECKOr0 3aKOHa U IEPUOJAUYECKON
CHUCTEMBI XUMHNYECCKNX DJICMEHTOB.




IV. COAEPXKXAHME U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKoCTh AUCIUIUIMHBI COCTABISET 2 3a4€THbIE eAMHUIIBI, 72 yaca. Dopma MpoOMEKyTOYHOM aTTeCTalluK: 3a4eT.

4.1 Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BHA0B y‘leﬁHbIX 3aHATHI U OTBEJEHHOI0 HA HUX
KOoJIH4YeCTBA AKAACMHUICCKHUX JaCcoB

Pasnen q1ucuUMILIMHBY/ TEMBI

Buiel yueOHOM paboThI, BKIIIOYAS CAMOCTOSTEILHYIO pa0d0Ty 00yJaroIIUXCs 1

DOpMBI TEKYILETO

o
3 TPYILOEMKOCTH (B Yacax) KOHTPOJIS
]
b yCIIEBaEMOCTH;
© S
No KonTakTHas paboTa MpernojaBatens ¢ 00ydarouMICs - Dopma
o MPOMEXKYTOTHOM
wn = £ aTTecTaluu
Jlexun JlabopaTopHbIie 3aHsTHS) Koncynpramun/ S 9 1
g g
Q. no cemecmpam
Bcero 13 HUX TIPAKTHYECKas MOJI- KCP = ¢ par)
rOTOBKa ©
4acoB
He
1. | Beenenne 2 4
peyCMOTPEHBI
2. | Crpoenue aToma
P 2 8 12 4
3. | KoBasieHTHAss XUMUYIECKAs CBSI3b 2 8 8
4. | Peaxmuu 1 peareHTHI
I H D 2 8 8
5 AJNTOPUTM aHaJIN3a XUMHYECKUX
" | cBo¥icTB 2 8 He npenycmotpens 4
3auéTt 2
Hroro yacos 36 0/2 24




4.2 I1naH BHeay/IMTOPHOH CAMOCTOSATEJbHOM padoThI 00yYaIOIIMXCS 110 JMCHHILIMHE

CamocTosTenpHas pabota 00yJaroIuXCs Y4eOHOMETOIMYECKOg)
3aTpatsl obecrieyeHue camo-
Cemectp CTOATENbHOIPa0o-
HasBanwue pasmena, TeMbl . BpeMeHH | OLIeHOYHOE CPEICTBO p
2 Bu1 caMOCTOSTENBHOM PaboThI 3ayanne (aac.) TEI
CocraBnenue CM. CIIMCOK JIUTPHI
IToaroroeka CamocTosTeabHas
Crpoenune aTroma N 3JIEKTPOHHBIX Nel, 2
CaMOoCTOSITENBHOM paboTe pabora Nel
bopmyn 4
Pabora c siuTepaTypoii Pewienue 3agau N CM. CIIHCOK JTUTPHI
P y}il ’ a YcrHbii onpoc Ne2, p
KoBanenTHast XuMudecKas CBs3b MaTepHaJIOM JICKITHIA 10 TEMeE. Nel, 3

Bompock! 1-8

8
IToaroroska oruera no JIP, Pemenue 3amau CM. CIIMCOK JIUTPHI
MOATrOTOBKA K YCTHOMY OIPOCY |10 TEME. Yerusiii onpoc Ne2, | Nel, 2, 3
Peakuuu u peareHTsl.
. Ne2 Hammcanne BOITPOCHI
Tuner XUMHUYECKUX pC€akunun
otueTos 1o JIP 9-11
8
MOATrOTOBKA K YCTHOMY omnpocy |Hamucanue Yeruori orpoc Nel, |CM. CITHCOK JTUTPHI
AJITOpHUTM aHAJM3a XUMAYECKHX CBOMCTB Nel oryeros o JIP BOIIPOCHI Ne2, 3
4 4-6
OO61as TpyI0eMKOCTh CaMOCTOSATENbHOM paboTh! o aucuuiumHe (16 gac) 24
bromxer BpemeHHm caMoOCTOSTENFHOW pPaOOTHI, MPETyCMOTPEHHBIM YYeOHBIM IUTAHOM [UISL JTAHHOW 24

TUCITUTIINHEI (16 Jac)

KonTakTHas pa60Ta IIpu IMMPOBEACHNUN y‘IG6HBIX 3aHATHH 1O JUCHUIIIIMHE BKIIIOUYACT B cels: 3aHITUA

JICKOIMOHHOTI'O THUIIa, UHAUBUAYAJIbHYO pa60Ty o6yt1a10mnxc;1 C IMpCIIo1aBaTCJICM.



4.3 Copnepsxkanue y4eOHOr0 MaTepuajia

BeenenueCrpoenue aroma

VYpasuenue Lpénunrepa. [lonspHeie KOOpAWHATHL. ATOMHBIE BOJHOBBIE (DYHKIIMK U OpOUTAIIH.

DNEKTPOHHOE CTPOEHUE aTOMOB 3JIEMEHTOB, UCXO/1s U3 PE3YJIbTaTOB PELICHUS YPaBHEHUS
HIpénunrepa. CBs3b CTPOEHMSI aTOMa U M0JIOKEHUS AieMeHTa B [lepuoanueckoil cucreme
xumudeckux 3meMenToB J.M.MenneneeBa. Cesizb «Ctpoenue — [lonoxxenue B [1C — CporicTBay.

IloTenuman noHU3AUN U CpPOACTBO K 3JICKTPOHY, JICKTPOOTPULATCIIbHOCTL aTOMOB.

XuMnuyeckas cBsi3b

KauecTBeHHOE onMicaHNe KOBAaJIEHTHOM CBSI3U B paMKaX TEOPUHU MOJIEKYJISPHBIX OpOUTaeit
(MO JIKAO). D¢ddexTrnBHOE NMEpeKpbIBaHUE AaTOMHBIX OpOUTaJIEH pa3IMuHON CUMMETPHUH.
Cummerpust MO (c- u m-cBsI3H).

I'uOpunnzanust — Mozaenb WK gusndeckoe siBineHne? B3auMHoe oTTalIKMBaHHE 3JIEKTPOHOB B
atome. TeTparoHajbHasi, TpUTOHANbHAasg M JIMHEWHass ruOpuau3anus S- U p-opOUTaiell aToma
yraepoja.

Jlokanu3oBaHHas KOBaJE€HTHas CBA3b. CBS3M yIJIEpOJ - YIVIEPOJ U YIIIEPOl - T€TEPOATOM.
Hemnonenennsie snexrponnsie napsl (HII). HecpsizpiBrommeopouTanmm. [1omsipHOCTE CBsI3H.
CrpyKTypa CBSI3bIBAIOIINX U Pa3phIXJISAIONIUX OpOUTaiel (0lleHKa BKJIaI0B aTOMHBIX O pOuTanei B
3aBUCHUMOCTH OT UX MOTEHIIMAJa HIOHU3ALIUN).

Pacnipenenenue snekrpoHHO# IOTHOCTH. MHIYKTUBHBINA 3D PeKT 1 3ddeKT mos.

Jlenokanu3oBaHHas CBs3b. B3auMoeicTBre p- U T -OpOUTAICH B OPraHMUECKUX MOJIEKYJIax.
wnpubamxkenue B Teopun MO. [enokanuzoBannbie 1-MO u MeTO1 pe30HAHCHBIX CTPYKTYD.
[TongpHoe u HenoJsgpHOE conpspkenue. [Ipsmoe nonsipHoe conpsixenue. Kpocc-conpsikenue.

OuznyecKue XapaKTepUCTUKHU CBS3H: [UIMHA, BaJICHTHBIC YTJIbl, SHEPTHsl, IOJIIPHOCTb,
MOJISIPU3YEMOCTD, AUIOIbHBI MOMEHT.

CriekTpasibHbIE XapaKTEPUCTHUKU CBONCTB XUMHUYECKOU CBSI3U:

®OC (dotornexkTpoHHas) — cnekrpockonus. [11 (moTeHman noHU3aluK) U SHEPTUS 3aHATHIX
opOuTaiei.

YO (ynpTpaduoneToBas) — CHEKTPOCKONU. MakCUMyM MOTJIOLIEHUS 1 SHEPTUs epexoia
B3MO — HCMO. Tursl 3JIeKTPOHHBIX NIEPEXOI0B.

UK (undpaxpacnas) — cnekrpockonus. BpamarensHbie u kone0aTenbHbIe CIEKTphl. YacToTa
BaJICHTHOTO KoJieOaHus (V) U KpUBU3HA MOTEHIIUATBHON MBI («YIPYTOCTh» CBS3H).

SIMP (s11€pHOTO MAarHUTHOTO PE30HAHCA) — CHEKTPOCKOINHs Ha aapax °C. XuMudeckuil cBur
U CTETEeHb AMEKTPOHHOTO SKPAaHUPOBAHUS YIIIEPOJIHOTO SApa.

Peaxkuuu u peareHTbl. THIIBI XMMHYECKUX peakI Uil
CybcTpart (peakIIMOHHBIH LIEHTp), peareHT, MHTEpMEeUaT, MPoayKT. Peakuuu nprucoeqnHeHus
(A), 3amemenus (S), oTmernienus (dnumuHupoBanus, E), neperpynnuposku (R).
OxucnurensHoBoccTaHoBUTENbHBIE (Red-Ox) peakuuu (popmanbHas CTeneHb OKUCIEHUS
YIJIEPOJHOTO aToMa B OpraHndeckux Mosekynax). [Tomumepusanus (P). Hukmuzamus (C).
I'eTeponuTHUecKuii 1 TOMOJMTUYECKHH pa3phIB cBsA3H. I eTeposmTrueckue (HykiIeo(uIbHbIe U
ANEeKTPOUITbHBIE) PEaKIIUU.



KucnoTel 1 OCHOBaHUS, KaK peareHThl B TeTEPOIMTHIECKUX peakuusiax — 3iekrpoduisl (E) u
nykieopuisl (N). KauectBenHas u konmdectBeHHas pK, OIIeHKa KUCIOTHOCTH U CTa0MIIBHOCTH
COIPSDKEHHBIX OCHOBAHMIA.

Hesapsixennsie kucnotel bpencrena. X-H, O-H, S-H, N-H, u C-H — kucnotsl.

HOII-ocHOBHOCTS.

OcHoBaHus1, CONpsKEHHbIE HE3apsLDKEHHBIM KucinoTaMm bpencrena.

Kucnotsr JIstouca. [Tporon (H"). IonoxurensHo 3apsokennbie X-, S-, N- u C- a1eKkTpopuiisl u
METO/1bl UX T€HEPUPOBAHMUSI.

punnun XKMKO (xecTkue u MArkue KUCaoThl U OCHOBaHUsA). ['oMonuTnyeckue
(cBOOOIHOPAAMKAIBHBIC) PeaKIIUK. MeTO bl TeHePUPOBAHUS CBOOOIHOPAIMKAIBHBIX PEarcHTOB.

Kunernueckue v TepMOIMHAMUYECKHE aCTIEKThl OPraHUYECKUX PEAKIIMA.

KoncranTa ckopoctu u sHeprus aktuBauuu. Ilepexognoe cocrosinue. CUHXpOHHBIE U
cTanuiiHbple peakuuu. Jlumutupyromas cragus. [lopsaok u MonekynsapHocTh peakiuu. CeueHue
MMOBEPXHOCTHU MOTEHITMATIBLHOM 2Heprun Ha koopauHaty peakiuu (CIIID). [Moctynar Xammonaa.

AJITOPUTM aHAJIM3a XUMHYECKHX CBOIICTB
Ananus cTpyktypHOi popmyibl (oT60p mo Tumy peakuuu: A, S, E, Red-Ox, R, P, C).
AHanmu3 pacrpeneseHus dIeKTPOHHOM MIOTHOCTH, AIEKTPOHHBIE A((DEKTHI, CTPYKTYypa
rpannyHbIXx MO (OT60p 1o Tuity pa3psiBa cBsi3u. KUCIOTHOCTh U OCHOBHOCTD). BriGop
peareHToB.
4.3.1.1lepeyeHb NPAKTHYECKUX 3aAHATHH U JIa0OPATOPHBIX padoT

Yuebuwvim nnanom ne npedycmompenul



4.3.2. Ilepeuennb TeM (BONMPOCOB), BLIHOCUMbIX HA CAMOCTOSITEIbHOE U3yUeHH e
CaMOCTOSITe/ILHOI padoThI CTYIEHTOB

n/m

Tema

3amanue

Dopmupyemas
KOMIIETEHIUS

UJIK

Crpoenune aTroma

CocraBicHue
3JIEKTPOHHBIX
hopmyn
3JIEMEHTOB Ha
OCHOBAaHUU UX
MTOJIOXKCHHS B
I1cC

OIIK-3.1. [Ipumenser
TEOPETHUYECKUE
MOYAMITUPUYECKUE MOJICIH
MIPH PELICHUH 3314
XUMHUYECKON
HAIPaBJICHHOCTH

NJK omk-3.1

[Ipennaraer UHTEPOPETALINIO
PE3YJIBTATOB PACUETHOTEOPETUIECKUX
paboT ¢ UCIOIB30BAHUEM
TCOPECTUYCCKUX OCHOB TPAAUIIMOHHBIX
1 HOBBIX Pa3ZICiIOB XUMUHU

XuMHueckast CBA3b

KauecTBennoe
OMHMCaHHe
KOBaJICHTHOM
CBs3U B paMKax
TEOpUH
MOJICKYJISAPHBIX
opOuTaNEeH.

To xe

To xe

Pacnipenenenue
3IIEKTPOHHOMN
IIJIOTHOCTH.
NHAYKTUBHBINA U
ME30MEPHBII

3 eKTHI.

To xe

To xe

Peakuuu u peareHTsl.
Tunbl XUMAYECKUX
peakuuii

Peakun
TIPUCOCTHHCHHS,
3aMeleHNUs,
OTILETICHUS

To xe

To xe

Kucnorsl u
OCHOBaHHUSI.
Onexkrpouisl u
HYKJICO(HITBI.
Paukaner

To xe

To xe




6 | Anropnr™ ananmza | Apanus
XUMUYECKUX CIPYKTYpHOH
CBOMCTB (bopmyEL
AHanus pac- ' ‘
TIpeAeIenns

To xe To xe

IIIEKTPOHHOU
ILIOTHOCTH,
SJIEKTPOHHEIE
sthbexTsl,
CTPYKTypa
[PaHHYIHBIX

| MO

4.4. MeTonuaeckne ykazanns mo OPTaHH3AUHH CAMOCTOATEILHOM PaloTLI CTYXeHTOR

CamocTosTenbaas pabota cTy1eHTOB, CBS3aHHAS C 3aKPEIUIEHHEM TEOPETHIECKOTO MATEPHANIA B BU-
A€ PCIICHHH 3ajJaHHif W HOArOTOBKE K yCTHOMY co0eCceIOBaHHIO, IPOBOOUTCS BO BHEAYIHTOPHOE
Bpemst. IIpumepsr pemenns TunoBLx 3amag JIPENICTABIICHBI B PEKOMEHAYEMBIX YUeOHbIX IIOCOBHNX H
3aJa4HAKaX.

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

OnexTponHas HHPOPMATHOHHO-06pa30BaTeIbHas Cpefla yHHBepCHTETa OOGeCHeduBaeT JIoc-
TYI K SNIEKTPOHHBIM Y4eOHBIM H3JaHHAM ¥ 3NEKTPOHHBIM 06pasoBaTeEHBIM pecypeaM, YKasaHHbM
B paboyeil porpaMMe QHCIUITHHEL

IIpy ucnonp3osanwy B 06pazosarenshom TIpONECCe NEYAaTHEIX U3Januil GUOIHOTEUHbIH (BOHT
YKOMIIEKTOBAH NeYaTHBIMA 30aMUAME W3 pacueTa He MeHee 0,25 SK3EMIUIAPA KaXIOro U3 M3IaHui,
YKa3aHHBIX B pabouell nporpaMMe AMCLMIUTHHEL HA OJHOIO o0yyarolerocs u3 9uca I, OHO-
BPEMCHHO OCBAaNBAIOIIMX COOTBETCTBYIOLLYIO AMCHHILIHAY.

OByuatommmes obecnewen moctyn K COBPCMEHHbBIM IPODECCHOHANLHEIM 6a3aM JaHHBIX 4
HE(POPMALMOHHEIM CIIDABOYHEIM CHCTEMAM.

1. a) ocHoBHas JuTepaTypa

1. Heopranuueckas xumus. Xumus snemenTton [Dnexrponnsii pecype] : yue6. ms cTya. BY30B,
06y4. mo Hanp. 510500 "Xumuas" u cnen. 011000 "Xumus" / 10. JI. TperbsxoB u map. - 2-¢ w31, Ie-
pepab. u nion. - IBK. - M. : W3x-Bo MI'Y : Axanemkrura, 2007, - Pesiuns J0CTyna: DIEKTPOHHBIH
HATABHbLH 3a1 "Brbiuorex”. - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-297-0.

T.1.-545 c. - ISBN 978-5-211-05332-2. - ISBN 978-5-04628-298-7.

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

3. Xumus. |DnexrporHbiii pecype] — Onektpon. gaH. — Kemeposo: K

_.I:SL"“ZQ'L&"‘ s | -
Pexum mocryna: http://c.1anbook.com/book/69987 Fn'* ”~2%H'b M ‘
1 it :v,' A i

6) nporpammuoe o6ecneyennue, 6asb AAHHBIX, HHPOPMALHOHHO-CIPABOYHbIE 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.htmlhttp://www.physics.ru/


http://wasp.phys.msu.ru/forum/lofiversion/index.php?t51.html
http://wasp.phys.msu.ru/forum/lofiversion/index.php?t51.html
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VI.MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

6.1. YueOHo-12a00paTopHOE 000py/I0BaHNE:

VYuebuble aymuropun N5, 6 OCHaIIEHbl MYJIBTUMEAUHHBIM OOOPYIOBAaHHEM, HMEIOTCS
JIEMOHCTpAIMOHHBIC MOJENH (Iapo-cTepkHeBbie, bpurieba-Croapra, 00bEMHBIC) IS HATIISIITHOTO
NPEJCTaBICHUS O B3aUMHOM TIPOCTPAHCTBEHHOM  PACIOJIOKEHHHM aTOMHBIX  opOuTanei,
MOJIEKYJISIPHBIX CTPYKTYP.

VII. ObPA3OBATEJ/IBHBIE TEXHOJIOT'THN
B nmpouecce wu3yueHHs AUCUUIUIMHBI HUCHOJB3YIOTCS Kak TpPaJUIMOHHbIE, TaK U
MHHOBAI[MOHHBIE TEXHOJIOTMH, AaKTUBHBIE U WHTEPAKTHBHBbIE METOJAbl M (OpMBI OOYy4EHHUS:
TEXHOJIOTUSL  OOBSCHUTEIBHO-WUIIOCTPATUBHOTO  OOBSCHEHHS C DJEMEHTaMH IMPOOJIEMHOTO
U3JI0KEHHUS, TEXHOJIOTUsI po(heccuoHaTBbHO-OPUEHTHPOBAHHOTO o0OyueHus, JIEKIUH,
00BSACHUTEIBHO-WITIOCTPATUBHBIN METOJT C AJIEeMEHTaMU MPOOJIEMHOTO U3JI0KEHUS, KOHTPOJIbHbBIE U
CaMOCTOSITENIbHbIE pabOThI, Pa300P KOHKPETHBIX CUTYaIIU.

VIII.OOEHOYHBIE MATEPHUAJIBI JUIA TEKYILEI'O KOHTPOJISA U
IMPOMEXYTOYHOMN ATTECTAIIUA

Ouenounsie cpeacrsa (OC):
11.1. OueHouHbI€ CpeaCTBa AJIsI BXOJAHOTO KOHTPOJIS - HET.

11.2. HazHaueHne OI[EHOYHBIX CPEACTB TEKYIIEr0 KOHTPOJIS - BBISIBUTH C(HOPMUPOBAHHOCTD
cocraiisitomnx yactend kommnerenui OIIK 3.1. ®opmupyrorest B cootBeTcTBUU ¢ JIHA
YHHUBEPCUTETA B BUJI€ YCTHBIX OMPOCOB, BHIMOJHEHUS CAMOCTOSTEIbHBIX PadoT.

3amaHus 151 CAaMOCTOSITEJIbHOM PadOThI:

1. IMonoxxenue cumBoia B HCpHOI[PI‘ICCKOfI CHCTEME U 0p6I/ITaJ'IBHOG CTPOCHHUEC CO
OTBCTCTBYIOIICI'O aTOMA.

2. ®usndeckuil CMbICI HOMCpa CTOJ'I6I_I8. nepnonnquKoﬁ CHUCTCMBEI.

w

Du3YeCcKUM CMBICHT HOMCpa CTPOKH nepnonnquKoﬁ CHUCTCMBI.

4. ®usnyeckuii CMBICI INIABHOTO, OPOUTAILHOIO ¥ MATHUTHOTO YHCE] aTOMHOM BOJIHOBOM
GyHKIHH.

PaguannHble 1 akcUaabHbBIC Y3J1bL BOJIHOBOM (I)YHKI_II/II/I
q)opMa " paCIIOJIOKCHUE ATOMHBIX Op6I/ITaHeI>'I C 3aJaHHBIMHA Ha60paMI/I KBAaHTOBBIX YHCCII.

D¢ dexTuBHOE (CBA3BIBAOIIEE UM PA3PHIXJIALIEE) MEPEKPbIBAHHE BOJIHOBBIX (YHKIUH U
COOTBETCTBYIIME UM MOJIEKYJIIpHbIE OpOUTAIIH.

8. Headdextusnoe nepexpoiBanue. DPhexTuBHbIE U HEIPPEKTUBHBIE CTOIKHOBEHHUS aTOMOB 1
MOJIEKYL.

11.3. OueHovHbIe cpecTBA ISl IPOMEKYTOUHOM aTTecTanuu (B popme 3auérTa).



INPUMEPHBIN MIEPEYEHB BOITPOCOB K 3AYETY

Bompocs! mist 3auera 1.IToTeHInan MOHU3aIMHU, CPOJICTBO K JIICKTPOHY,
JNEKTPOOTPULATEILHOCH ATOMOB.

Tunel xumuueckux cBs3eil. MonHas, koBajeHTHas (MOJIsIpHAsi, HEMOJISIpHAs).
Metoa MO JIKAO asis KOBaJI€HTHOM CBSI3HU.
Casi3pIBaroOIIMe, HECBS3BIBAIONINE U pa3phixisitomue MO.

CrpykTypHbIE GOPMYIIBI U TEOMETPHS MOJIEKYI.

© 0k own

XuUMHUYecKasi peakiius — MPOIEecc, COMPOBOXKIAIOIINICS pa3pbIBOM U (UIIH)

00pazoBaHuEM XUMHYECKHX CBsi3el. Peakimonnsii nentp. CyocTparT, peareHT, mpoIyKThI

CHUHXpOHHBIE U CTAIUHHBIC PEAKIIHH.

8. Mexanusm peaxiuu.

9. Dmepreruueckuii Mpo(GuUIIL PEaKIUK — CEYEHNE NOBEPXHOCTH MOTEHIMAIBHON DHEPTUH
peakuuu. JINMUTUpyomas cTaaus.

10. Tune! xumMuUeckux peakuuii. Jlucconuanys, acCoManus, 3aMeleHNe, TPHCOETMHEHNE.

11.Kucnots! u ocHoBanus Bpencrena.

12.Kucnots! 1 ocHoBaHus JIptouca.

13.'oMOIUTHYECKHUE U TETEPOIUTUUECKUE PEAKIIUU.

14.0OkHuCIUTENBHO-BOCCTAHOBUTENBHBIEC peakinu. [l1aHupyeMble pe3ybTaThl
0o0y4eHust 111 opMUPOBAHMS KOMIIETEHIUI

NHauxaTopbl 10CTHKEHUS Pe3ysabTaThl 00yyeHus (3HATh, IIpouenypa oueHnBaHuA
KOMIEeTEeHIN U YMeETb, BJaj1€Th)




I/IHK ornk-3.1 3HaTh: (I)YHILaMCHTa.HI)HI)Ie pa3acinbl CM.BOHpOCBI JJI1 TEKYLICT O
Hpeﬂﬂarae’r HHTEPIPETALUIO XHUMUH, H606XOI[I/IMI)IG AJid OPOBCACHUSA | KOHTPOJIA

pEe3yJILTaTOB PacyeTHO- uccinenoBaHuid  (coctaB, cTpoeHHe W | BrimomneHue
TEOPETUYECKUX PadoT ¢ XUMHYECKME CBOWCTBA OCHOBHBIX MPOCTHIX | CAMOCTOATENBHBIX PaboT.
HCIIOJIb30BaHUEM BEIIECTB U XUMHUECKHX COCTMHEHUH, CBSI3b

TEOPETHUECKUX OCHOB CTpOEHHs  BellecTBa W  IMPOTEKaHUs

TPaIUIMOHHBIX U HOBBIX XUMHYECKUX MTPOLIECCOB).

pa3nenoB XuMHUU
YMmerb: aHanM3upoBaTh JUTEPATypHbIE U

OKCIICPUMCHTAJIBHBIC AOAaHHBIC; NPUMCHATH
OCHOBHBIC 3aKOHbI XUMHHN nmpu
00CYXJIEHUH TIOJTyYeHHBIX Pe3yIbTaTOB.
Bnaners: HaBbIKAMU UCIIONB30BAHUS
XUMHUYECKOI0 H q)HSHKOMaTeMaTI/I‘IeCKOFO
armapara, HEO00XOAMMOro JUTSE
podheCCUOHAIBHOM JIeSITeIIbHOCTH;
HaBBIKAMHM ONHWCAHUS CBOMCTB BCIIIECTB Ha
OCHOBE 3aKOHOMEPHOCTEH, BHITEKAIOIINUX U3
IIEpUOINYECKOro 3aKkoHa U Ilepuonnueckoit
CHUCTEMBI XUMHNYECCKHX DJICMEHTOB.

MarepuaJibl 1Ji51 IPOBeAeHUS TEKYLIEro H MPOMeKYTOUYHOI0 KOHTPOJISI 3HAHMUI CTY/IeHTOB
npejacrasjeHbl B pasaene 4.3.2., raase YIIIL.

Kputepun oueHuBaHus pe3yJIbTATOB 00y4YeHUsI:

1.Heo6xo1MMO BBITIOJIHUTH BECh TIEPEUEHb CAMOCTOSITEIBHBIX padOT (cM. IMyHKT 4.3.2.)
OreHHMBaeTCs MOJIHOTA M KAYECTBO BBITIOJIHEHUS, 0oopMiieHne (MakcumMyM 60 6ayuioB).
J11st TIoJTydeHust 3a4eTa 1o AUCIUILIHE HEOOXO0IMMO BBITIOJIHUTH CAMOCTOSITEIbHBIE PabOTHI,
OTBETUTH Ha BOIIPOCHI TEKYIIEro KOHTpoJisi. HeoOxoaumo HabpaTh MuHUMYM 50 GaiiioB.

Kputepun oueHuBaHusi 0TBETOB Ha 3a4éTe: OneHka
«He 3a4YTEeHO»

(dbparmMeHTapHOE 3HAHUE MPEAMETA, OTCYTCTBUE YMEHHI U HABBIKOB MPUMEHEHUSI METOJIOB U
MOIX0JIOB U3y4aeMOU TUCIUILIMHBI IPH pelieHny y4eOHbix 3a1au (menee 50 6amnoB). Ouenka

«3a4YTEHO»

B IICJIOM, C(l)OpMPIpOBaHHBIC, BO3MOJKHO, COACPIKAIUC OTACIIbHBIC HpO6CJIBI SHaHUA NIpea-
MCTa, YMCHHUEC [TPUMCHATH METOAbI U ITOJAXOAbI H3y‘laeM0ﬁ JAUCHUIIIMHEI ITPU pCIICHUN y‘{e6HLIX
3aga4 ¢ MUHUMAJIBbHBIM KOJIMYCCTBOM OIINOO0K HCTIPUHIUITNAJIBHOTO XapaKTepPa, HAJIMYNEC HABBIKOB
NMPUMCHCHUA METOJO0B U MOAXO0A0B H3y‘laeM0fI AUCHUIUIUHBI ITPU PCIICHUN y‘le6HLIX 3aaay.



ST
&”J nouent b.H. Baxenos

PaspabGoTumk:

[Iporpamma coctaBiieHa B cootBeTcTBUU ¢ TpeboBanusasmu PI'OC BO no HampaBiieHHIO
noarotosku 04.03.01 Xumwus.

[IporpamMma paccMoTpeHa Ha 3acelaHuu kadenapsl oO1Ie 1
Heopranuyeckoi xumuu «09» uroHs 2026 r., TPOTOKOI
Ne 6.

3aB. kadenpoit 1.x.H., mpodeccop A.}O.Ca¢ponos

Hacmoswas npoepamma, He modrcem bblmsb 60cnpouzeedena Hu 6 Kaxkoil ghopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeutleHus Kagheopvl-pa3spadbomuuxa npocpammol.
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