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Conepxxanue
CTp.
Ilenu u 3amaun JUCITUIIIIMHBI
Mecto auctumuinasl B cTpykrype OITOIL.

TpeGoBaHms K pe3yabTaTaM OCBOCHUS JUCIIUATIIHHEI

O06beM QUCUMIUIMHBI U BUbI y4eOHON paboThI

o > w npoE

ConepxaHue TUCIUILTAHBI
5.1 Copneprkanue pasziejoB U TEM TUCIUTLTAHBI

5.2 Pa3ziensl MUCHUIUIMHBI ¥ MEXKIMCUIUTIITHHAPHBIC CBSI3U C
obecreunBaeMbIMHE (TTOCICAYIOITUMU ) JUCITUTUTHHAME

5.3 Pa3nensl 1 TeMBbl JUCIUIIINH W BUIBI 3aHITHH

6. TlepeyeHh CEeMHMHAPCKHX, TPAKTHYESCKUX 3aHSATHH, JIA0OPATOpPHBIX paloT, IUIaH

CaMOCTOSITEITBHOM PabOThI CTYZICHTOB, METOIMYECKHE YKa3aHUsS TI0 OpraHM3aIin

CaMOCTOSITENTbHOM PaboThI CTY/IEHTOB

6.1. Ilnan camocTosTeNbHON PabOTHI CTYICHTOB

6.2. Meroauueckne yKazaHUS IO OpraHU3aIMi CaMOCTOSITEIHHOU
paboTHI CTYJICHTOB

[IpuMepHas TeMaThKa KypCOBBIX padOT (MMPOEKTOB) (MPH HAJHMYHH )

~

8. VYueOHo-MeTomuyeckoe W MH(OPMAIMOHHOE  OOCCTICYCHHE  TVCITUTUIMHBI
(Momymst):
a) OCHOBHas JIUTEPaTypa;

0) TOTIOJIHUTEIbHAS JTUTEPATYPA;
B) IMpOrpaMMHOE 00OecIieueHune;

r) 0a3ml AaHHBIX, ITIOMCKOBO-CIIPABOYHbLIC U I/IH(bOpMaI_[I/IOHHBIe
CHCTCMBbI

9. MarepHuaabHO-TEXHUYECKOE 00ECTICUCHHE JUCIIUTUTNHBI
10. O6pazoBarenbHbIE TEXHOJIOTHU

11. Ouenounsle cpeactra (OC)



. OEJHU U 3AJAYU JUCHUITJINHBI:
Lenv oucyunaunvr — JlaTb CTyA€HTaM — XUMHKaM 3HaHUS B o0JlacTu
COBpE- MEHHOW TEOPUM XUMMUYECKUX PEAKLIHUMU.

3aoauu kypca — OCHOBHas 3ajja4a TEOPETUYECKOTO Kypca — OCBOCHHE
CTYACHTAaMHU B3aMMOCBA3H MCKIAY CTPOCHUECM MOJICKYJI U UX XUMHUYCCKUMHA CBOMCT-
BaMH.

Il. MECTO JUCIHHUIIJIMHBI B CTPYKTYPE OIIOII BO
2.1. YueOnas mucruuimaa «OcHOBBI XuMuueckux peaknuii» DTJ[.02 oTHOCHTCS K
(akynbTaTUBHOM YacTW y4eOHOIo IUIaHa MporpamMMbl MOArOTOBKM O HampasiieHuto 04.03.01
XuMus.

2.2. Insa w3ydeHus: JaHHOW y4eOHOW AMCIUIUIMHBI HEOOXOTUMBI 3HAHUSA, YMEHUS U
HaBbIKH, (OpMHUpyEMblEe MNPEAIIECTBYIOIIUMH AUcUUIIMHAMKU: «OO0mas v HeopraHuyeckas
xumus», «Pusuka», «MareMaTnka.

2.3. TlepeueHp MOCIEAYIOMNX YISOHBIX TUCIHILUINH, UIT KOTOPHIX HEOOXOAMMBI 3HAHHS,
YMEHHUS ¥ HaBbIKU, (JOpMUpYyEMbIe JTaHHOW y4eOHON AUCHIUIIITHHOM:

OcBoenne nucuuIuIiHbl «OCHOBBI XMMHYECKHUX PEaKLM» CIY)KUT €CTECTBEHHOM 0azoit
g Oonee TIIyOOKOrO YCBOGHMSI TaKUX JUCHHUIUIMH, Kak: «OpraHuyeckas XUMHS,
«XHMMHUYECKHUE OCHOBBI OMOJOIMUECKHUX MPOLIECCOBY, MPHU BBIMNOJHEHUS KBAIU(PUKAIIMOHHBIX
pabor.

I1l. TPEBOBAHWUS K PE3YJIbTATAM OCBOEHUSA JUCHHUITJIMHBI
[Ipouiecc ocBoeHust AMCUUILIMHBI HaMpaBiieH Ha (GOPMUPOBAHHE FIEMEHTOB CIEAYIOLIUX

komrereHiui B cootBercTBUU ¢ ®I'OC BO no nannomy HampasiieHuto noarotoBku 04.03.01
Xumus.

Ilepeyenn MIaHUpPyeMbIX Pe3yJIbTATOB 00yUYeHHS MO JUCIUILINHE, COOTHECEHHBIX C
HHIMKATOPAMH J0CTUKEHHUS KOMIIEeTeHIIU

KoMmnerennus HNuaukaropbl Pe3yabTaThl 00yuyeHus
KOMIIeTeHITH i
OI1K-3 MK omnx-3.1 3HaTh. (QyHIAMEHTAJIbHBIE  Pa3JIeNbl
XUMUH, HEOOXOAMMBIC IS TPOBEIACHUS
Hpumenser Ipennaraer HCCIEA0BAaHUM (COCTaB, CTPOCHHUE U
TCOPETHICCKHC H HHTCPIIPETALNIO XAMHAYECKHE CBOMCTBA  OCHOBHBIX
MOJYSMIIUPUYICCKHUC PE3YyJIbTAaTOB PACUCTHO- MPOCTBIX BEIIECTB u XUMUYECKUX
MO/IE/IM TIPH PEIIEHUH | TEOPETHUECKUX PAOOT C | coeTMHEHMI, CBA3b CTPOEHHS BEIeCTBa
3a7a4 XUMHUYECKOU HCIIOJIb30BaHUEM u MPOTEKAHUS XUMHUYECKUX
HaIpaBJIEHHOCTH TEOPETHYECKHX OCHOB | IIPOLIECCOB).

TPAAULIUOHHBIX U
HOBBIX pa3aciioB
XUMHHU

YMeThb: aHAU3UPOBATh JINTEPATYpHBIE
U DKCIIEpUMEHTAJIbHBIE JAHHBIE;
IPUMEHSATh OCHOBHBIE 3aKOHBI XUMUHU
npu 0OCYXJIEHUH TOIY4EHHBIX pe
3yJIbTATOB.

Baagerb: HaBbIKAMHM HCIIOJIb30BaHUSA




XUMUYECKOTO u ¢buznKo-
MaTEeMaTHIeCKOTO amrmapara,
HE00X0IMMOT0o Uil TpodecCHOHATbHON
NeSITEeIbHOCTH, HABBIKAMU  OINUCAHUSA

CBOIICTB BEIIIECTB Ha OCHOBE
3aKOHOMEPHOCTEH, BBITEKAIOIINX U3
MEPUOINIECKOTO 3aK0Ha u

HCpHOI{quCKOﬁ CHUCTEMBbI XHUMHUYCCKUX
9JICMCHTOB.




V.

COJAEPKAHME U CTPYKTYPA JUCHUIIJINHBI

TpymnoeMKOCTh TUCIUTUIHHEI COCTaBiseT 1 3a4eTHyI0 enuHuIly, 36 yacoB. @opma MPOMEKYTOYHON aTTeCTAIlMU: 3a4eT.

4.1 Conepma}me AUCHUIIJINHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, ¢ YKa3aHUEM BHA0B y‘leﬁHbIX 3aHSATHI U OTBEJEHHOI'0 HA HUX KOJIHYECTBA
AKAACMHUYICCKHUX YaCcoB

Buapl yue6HO# pabOThI, BKIIIOYAs CAMOCTOATEIbHYIO Pa00Ty 00yUJaromuxcs DopMBI
U TPYZIOEMKOCTb (B yacax) TEKYLIETrO
= KOHTPOJIS
No E KonTakTHas paboTa nmpenojaBaTess ¢ 00yJaroMucs = ycueBaeMoctTu,
Paszien IUCHUIIIMHBL/ TEMBI 5 5
n/m = S = dopma
© JIaGopaTOpHEIE 3ausTHs) £ & | mpoMexyrodHoit
Koncynpbranmn/ 8
S o aTTecTaluu
Jlexknuu B =
Cero W3 HuX npakTryecKas KCP <
4aCcOB HOArOTOBKA © (no cemecmpam)
1. | Beeaenue ) 2
He
2. | Ctpoenue aToma ) 4 2
peycCMOTpe
3. KoBanenTHas XuMu4IecKasl CBsI3b 2 4 HBI 4
He npenycmoTpenbl
/2
4. | Peakuuu u peareHThI ) 4 6
AﬂrOpI/ITM aHaJIn3a XUMHYCCKHUX
5 | cpoii 2 4 4
CBOUCTB
3auér 2
Hroro yacos 18 0/2 16




4.2 Tl.1aH BHeayIUTOPHOM caMOCTOSATEIbHOI padoThl 00y4Ya0OLIUXCS M0 JHCHUILIMHE

CamocrositenbHas paboTa 00yJaronIxcst VuebHo-
METO/IYECKOE
Cemectp . 3arpatsl Onenoynoe A
HaszBanue paszaena, Tembl Bun camocTosgTensHOM obecreueHue
2 3ananve BpEMEH CpeACTBO .
TBI
pabo 1 (vac.) CaMOCTOSTEIbHOM
: paboThI
CocraBienue CM. CIIHCOK JIUT-
Crpoenre aToMa IToaroroska N — CamocTosTenbHas
CaMOCTOSITEIILHON paboTe (bog Myn 2 pabora Nel pbi Nel, 2

KoBanenTHas xuMu4ecKkas CBs3b

Pabora ¢ nureparypoi,

Pemenne 3amau

VYerablii onpoc Ne2,

CM. CIHUCOK JIUT-

MaTepUAIOM JIEKITUHU 10 TEME. 4 BOTIPOCHI 1-8 pet Nel, 3
Iloaroroska otuera no JIP, |Pemenue 3amaq CM. CIIMCOK JIUT-
PeaKI[H 1 peareHTHL, MOJTOTOBKA K YCTHOMY 10 TEME. Yernbiii onpoc N2, o) No1, 2, 3
. 6 BOTIPOCHI
THITBI XUMHYECKHUX PEaKIUii onpocy Ne2 Hanucanue 9-11
oT4eToB 1o JIP
MOJrOTOBKA K YCTHOMY Hanucanue Ycerasiit onpoc Nel, (Cum. criucok JuT-
ANrOpUTM aHaIM3a XMMUYECKHX CBOKWCTB ompocy Nel oT4YeToRB 10 JIP 4 BOIIPOCEHI ps1 Ne2, 3
4-6
OO611ast TPYA0EMKOCTh CAMOCTOSITENIbHOM paboThl o aucnumivHe (16 yac) 16
Bbromxer BpeMeHH caMOCTOSITENIbHOM pabOThI, MPETyCMOTPEHHBIN Y4eOHBIM IJIAHOM 7Sl IaHHOM 16

JucIUIIMHEI (16 Jac)

KonTakTHas pa60Ta IIpu IMMPOBEACHNUN yLIe6HBIX 3aHATHH 1O JUCHUIIIIMHE BKIIIOUYACT B ce0s:

3aHATHUS JICKIMOHHOI'O THUIId, UHAUBUAYAJIbHYIO pa60Ty O6y‘IaIOI_HI/IXCH C IIpCIio4aBaTciiCM.




4.3 Copep:xanue y4eOHOro MaTepuasa

BBenenune

Crpoenne atoma

VYpasuenue llpénunrepa. [lonsipasie KOOpAUHATHL. ATOMHBIEC BOJHOBbIE (DYHKIUU U
opOuTay.

DNEKTPOHHOE CTPOSHUE aTOMOB JJIEMEHTOB, UCXO/IS U3 PE3Y/IbTATOB PEIICHHS YPAaBHEHUS
Ipénunrepa. CBsi3b CTPOCHUS aTOMa M MOJIOKEHUs dieMeHTa B [leproauueckoii cucreme
xumudeckux anemenToB [[.M.Menneneena. Cesizb «Ctpoenue — [lonoxxenue B [1C — CoiicTBay.

[ToTeHian HOHU3AIMKA W CPOJICTBO K JIEKTPOHY, IEKTPOOTPHIIATEIILHOCTH aTOMOB.

XuMHn4yeckas cBsi3b

KauecTBeHHOE onMicaHNe KOBAaJIEHTHOM CBSI3U B paMKaxX TEOPUHU MOJIEKYJISPHBIX OpOUTaeit
(MO JIKAO). D¢ddexTrBHOE NMEpeKpbIBaHUE ATOMHBIX OpOUTAJIEH pa3IMYHON CUMMETPHH.
Cummetpust MO (c- u n-cBsi3H).

I'uOpunnzanust — mozens win pusndeckoe sBjaeHne? BzauMHoOe OTTaIKuBaHKE JIEKTPOHOB B
atome. TerparonanbHasl, TPUTOHAJbHAS M JIMHEHHAasi THOpUaU3alus s- U p-opouTaneii aroma
yriaepoja.

Jlokann3oBaHHas KOBaJeHTHas CBA3b. CBS3M yIJIEpOJ - YIVIEPOJI U YIIIEPOI - T€TEPOATOM.
Hemnonenennsie snexrponnsie napsl (HII). HecpsizpiBromue opourtanu. [lonspHOCTh CBA3M.
CrpyKkTypa CBSI3bIBAIOIINX U Pa3phIXJISIOMINX OpOUTaie (olleHKa BKIaI0B aTOMHBIX OpOHTasel B
3aBUCHUMOCTH OT UX MMOTEHIIMAJIa HOHU3ALIUN).

Pacnipenenenne snekrpoHHO# TUIOTHOCTH. MHIYKTHBHEIN 3G dekT u 3hdexT mos.

Jlenokanu3oBaHHas CBs3b. B3auMoeiicTBrE p- U T -OpOUTANICH B OPraHMIECKUX MOJIEKYJIax. T-
npuomkenne B Teopuu MO. JlenokanuzoBannabie T-MO B METOT pE30HAHCHBIX CTPYKTYP.
[TonsipHoe u HenomsipHoe comnpsbkenue. [psamoe nonsipaoe conpspkenue. Kpocc-conpsikenue.

OuznyecKkue XapaKTePUCTUKHU CBS3H: [UIMHA, BaJICHTHBIC YTJIbl, SHEPTHsl, IOJIIPHOCTb,
MOJISIPU3YEMOCTh, AUMOIbHBIA MOMEHT.

CriekTpasibHbIE XapaKTEPUCTHUKU CBONCTB XUMUYECKOU CBSI3U:

®OC (dotornexkTpoHHas) — cnekrpockonus. [V (moTeHman noHU3aluK) U SHEPTUS 3aHATHIX
opOuTanei.

YO (ynpTpaduoneToBas) — CHEKTPOCKONU. MakCuMyM MOTJIOLIEHUS ¥ SHEPTUs Mepexoia
B3MO — HCMO. Turnsl 35IeKTPOHHBIX NIEPEXO0I0B.

UK (undpaxpacnas) — crnekrpockonus. BpamartensHblie u koedaTelbHbIE CIEKTphl. YacToTa
BaJICHTHOTO KoJieOaHus (V) U KpUBU3HA MOTEHIIUATBHON MBI («YIPYTOCThY CBS3H).

SIMP (s11€pHOTO MarHUTHOTO PE30HAHCA) — CHEKTPOCKOINHs Ha aapax °C. XuMudeckuil cBur
U CTEIEHb IEKTPOHHOTO 3KPAHUPOBAHHUS YTIIEPOJIHOIO SIIpa.

Peaxknuu u peareHTnl. THIIBI XHMHYECKHX peaKIHH

CyOcTpat (peakIMOHHBII LIEHTP), peareHT, MHTepMeaAnaT, MPOayKT. Peakunuu npucoeuHeHus
(A), 3amemenus (S), otmervienus (nuMuHupoBanus, E), neperpynnuposku (R). OxucnurensHo-
BoccraHoBHTeNbHbIE (Red-Ox) peakiuu (hopmasibHasi CTeNeHb OKUCIIEHUS YIIIEPOJHOIO aToMa B
oprannueckux mojekyinax). [lomumepuzanus (P). Huxnuzamus (C).

I'eTeponuTHUeCKUil 1 TOMOJMTUYECKHIA pa3phIB CBsA3U. I eTeponuTrueckue (HyKieo(uIbHbIE U
ANEeKTpOUITbHBIE) pEaKIIUU.



KucnoTel 1 OCHOBaHUS, KaK peareHThl B TeTEPOIMTHIECKUX peakuusx — 3iekrpoduisl (E) u
nykieopuisl (N). KauectBenHas u konmdectBeHHas: pK, OIICHKA KUCIOTHOCTH U CTa0MIIBHOCTH
COITPSDKEHHBIX OCHOBAHUM.

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

HOII-ocHOBHOCTS.

OcHoBaHus1, CONpsKEHHbIE HE3apsLKEHHBIM KucinoTaMm bpeHncrena.

Kucnorst JIstouca. [Tporon (H"). IonoxurensHo 3apsokennbie X-, S-, N- u C- a1ekTpopuiisl u
METO/Ibl UX T€HEPUPOBAHMUSI.

[punnun XKMKO (xecTkue u MArkue KUciaoTel U OCHOBaHUA). 'oMonuTHueckue
(cBOOOJHOpAIMKANIBHBIC) peakIiy. MeTo bl TeHEPHUPOBAHUS CBOOOTHOPAIMKAIBHBIX peareHTOB.

Kunernueckue v TepMOIMHAMUYECKHE aCTIEKThl OPraHUYECKUX PEAKIIHA.

KoncranTa ckopoctu u sHeprus aktuBauuu. Ilepexognoe cocrosinue. CUHXpOHHBIE U
cTanuiinbple peakuuu. Jlumutupyromas craaus. [lopsinok u MmonekynsipHocTh peakiuu. CeueHue
MMOBEPXHOCTH NOTEHLIMAJIBHON SHeprun Ha koopauHaty peakuuu (CIIIID). IToctynar XammoHza.

AJITOPUTM aHAJIHU32 XUMHYECKHX CBOICTB
Ananm3 cTpykTypHOU hopmyitel (oTOop mo Triry peakinuu: A, S, E, Red-Ox, R, P, C).
AnHanu3 pacnpeienieHns IeKTPOHHOM MII0THOCTH, 3JIEKTPOHHBIE 3D (EKTHI, CTPYKTYypa
rpannyHbIXx MO (OT60p 1o THIly pa3pbiBa cBsi3u. KMCIOTHOCTh U OCHOBHOCTB).
Br160p peareHToB.

4.3.1. TlepeyeHb MPAKTUYECKHUX 3AHATHH U J1a00PATOPHBIX padoT

Yuebuwvim nnanom ne npedycmompenui



4.3.2. Ilepeuennb TeM (BONMPOCOB), BLIHOCUMbIX HA CAMOCTOSITEJIbHOE U3yYeHH e
CaMOCTOSITe/ILHOI Pa0doThI CTYIEHTOB

Tema

3aganue

dopmupyemas
KOMIIETCHIIMS

WJIK

Crtpoenue atoma

CocraBieHue
AEKTPOHHBIX
dhopmyn
9JIEMEHTOB
Ha
OCHOBAaHHUU
nux
IIOJIOKCHHUA B
IcC

OIIK-3.1. [Tpumensier
TEOPETUYECKHUE U
MOJTYSMIIUPUUYECKHUE
MOJIETIU TIPU PELLIEHUHN
3a/1a9 XUMHYCCKOI

HaITpaBJICHHOCTHU

NJK onk-3.1

[Ipennaraer nHTEpHIPETALINIO
pe3yJIbTaTOB PacyeTHO-
TEOPETUYECKUX PaldoT C
UCTIOJIb30BAHUEM TEOPETHUECKHIX
OCHOB TPAJIMIIUOHHBIX U HOBBIX

pa3ienoB XUMUHU

XuMH4YecKas CBA3b

KauecTBenno
€ OIMMCaHHue
KOBAJICHTHOM
CBSI3U B
paMKax
TEOPUH
MOJIEKYJIIPH
BIX
opOuTanei.

To xe

To xe

Pacnpenenen
ue
3JIEKTPOHHOM
IUIOTHOCTH.
NHayKTUBHBI
nu
M€30MEpPHbIN
3¢ dexThI.

To xe

To xe

Peakiuu n
peareHTbl. Turbl
XUMHYECKUX
peakuuin

Peakiun
MIPUCOEIMHEH
usl,
3aMeICHMS,
OTHICTIIICHUS

To xe

To xe

Kucnots! n
OCHOBaHHSI.
Onexrpoduin
Bl U
HYKJICO(PUITBL.
Pamukanel

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 OBECIIEYEHUME JUCHUIIJINHBI

6.1. YuedHo-1a60paTopHoe 000py10BaHuUE:

YueOubie aymutopun Ne5, 6 oOCHamIeHBl MYITBTUMEIUWHBIM OOOPYIOBAHHEM, HWMEIOTCS
JIEMOHCTpPAIIMOHHBIE MOJIENH (11apo-cTepkHeBble, bpurieda-Crioapta, 00bEMHBIE) AJIs1 HATJISAHOTO
MPEACTABICHUS O B3aMMHOM  IMPOCTPAHCTBEHHOM  PACIOJOKEHUM AaTOMHBIX  OpOHTaleH,
MOJIEKYJIIPHBIX CTPYKTYP.

VIil. OBPA3OBATEJ/IBHBIE TEXHOJIOT' U
B 1npouecce wu3ydeHHMs JUCLHUIUIMHBI HMCIIOJB3YIOTCS KakK TpPAaJULUOHHBIE TakK H

HMHHOBAIMOHHBIC TCXHOJIOTHHW, AKTUBHBIC W HWHTCPAKTUBHBIC MCTOAbI H q)OpMBI 06y‘I€HI/I$II
TEXHOJIOTUA O6’I)$ICHI/ITCJ'II>HO-I/IJ'IJ'IIOCTpaTI/IBHOFO OOBSACHEHUS C DJIEMEHTaMU Hp06J'ICMHOFO
N3JI0KCHUS, TCXHOJIOT U HpO(i)eCCI/IOHaJ'H)HO-OpI/IeHTI/IpOBaHHOFO 06y‘-IeHI/I$I, JICKIIMH,
O6’b$ICHI/ITeJ'II)HO-I/IJ'IJ'[IOCTpaTI/IBHBII\/’I METO/J, C JJIEMCHTaAMH HpO6J'IeMHOI‘O H3JI0KCHUA, KOHTPOJIBHBIC U

CaMOCTOSITENIbHBIE pabOThI, Pa300P KOHKPETHBIX CUTYaIIH.

VIII.OONEHOYHBIE MATEPHUAJIBI U1 TEKYIIEI'O KOHTPOJIA U
MPOMEXYTOYHOM ATTECTAIIAA

Ouenounsie cpeacrsa (OC):
11.1. OueHouHble cpeacTBa AJisl BXOJAHOTO KOHTPOJIS - HET.

11.2. Ha3znauyeHue OI[EHOYHBIX CPEJICTB TEKYIIEro KOHTPOJIS - BBISIBUTH CPOPMUPOBAHHOCTH
coctapysttomux yactei komnereHnuit OIK 3.1. ®opmupyrores B coorBercTBum ¢ JIHA
YHHUBEPCUTETA B BUJE YCTHBIX OIIPOCOB, BHITIOJHEHHS CAMOCTOSITENILHBIX padoT.

3amaHus AJs CaMOCTOATENbHON padoThI:
l. Ilonoxenue cumBoJIa B nepnozu/lqecxoﬁ CHCTEME U Op61/ITaJ'IBHOG CTPOCHUE CO
OTBCTCTBYIOLICTO aTOMA.

2. ®usnyeckuil CMbICI HOMCpa CTOJ'I6I_Ia nepnonnquKoﬁ CHUCTCMBI.
Du3nyecKu CMBICT HOMCpPa CTPOKH nepnonnquKoﬁ CHUCTCMBI.

4. ®usnueckuil CMBICI ITIABHOT0, OPOUTAILHOTO U MATHUTHOTO YHCE ATOMHOMN
BOJIHOBOUM ()YHKIIHH.

5. PajguanbHble W aKCHAIBHBIE Y3IIbI BOJHOBOM (DYHKIIMH.
6. ®opma u pacrosioKeHHe aTOMHBIX OpOHMTAJIEH ¢ 3aJaHHBIMU HabOpaMu
KBAHTOBBIX YHCEI.

7. DddexTuBHOE (CBA3BIBAIONIEE WM PA3PBIXIIAIIEE) IEPEKPHIBAHUE BOJTHOBBIX
(GYHKUIMH U COOTBETCTBYILME UM MOJIEKYJSIpHbIE OpOUTAIIH.

w

8. HeaddextusHoe nepekpbiBanue. IPdekTUBHbIE U HEIPPEKTUBHBIE CTOJIKHOBEHHS aTOMOB
U MOJIEKYIL.

11.3. OueHo4HbIe cpeACTBA 115 MPOMEXKYTOUHON aTTecTanuu (B popme 3a4éTa).
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INPUMEPHBIN [IEPEYEHDb BOIIPOCOB K 3AUETY.

Bompocs! nis 3auera

1. TloreHuman MOHM3alMH, CPOACTBO K 3JIEKTPOHY, JIEKTPOOTPUIATEILHOCH aTOMOB.

SESIFEREN

Casi3pIBaroIIne, HECBSA3BIBAIOIIUE U paspeixisitomue MO.
CrpykTypHBIE (OPMYIBI U TEOMETPHS MOJICKYIL.
XuUMHYecKasi peakiusi — MPOIECC, COMPOBOXKIAIOIIMICST pa3pbiBOM U (WJIH)

Tunel xumuueckux cBsizeil. MlonHast, koBaJieHTHas (MOJISIpHAs, HEMOJIApHAas).
Metoag MO JIKAO st KOBaJ€HTHOM CBSI3H.

o0pa3zoBaHUEM XUMUYECKHX CBsA3el. PeakronHnslii nentp. CydcTpar, peareHr,

MIPOAYKTHI

/. CUHXPOHHBIE ¥ CTAJUIHBIE PEAKIIHH.

S

MexaHu3M peakiui.

9. Dmuepreruueckuii Mpo(GUIL PEAKIIUKM — CEYEHUE TIOBEPXHOCTHU MOTEHIUATBHOM
3Hepr1/n/1 peaKHI/II/I. .HI/IMI/ITI/IPYIOHI&S[ craausi.
10. Tumsl XUMUYECKIX peakuuid. Jlucconmanus, accouanus, 3aMelieHue,

MMPpHUCOCINHCHUC.

11.Kucnotel u ocHoBanus Bpencrena.

12. Kacnoter n ocnoBanus Jlbronca.
13.'oMonuTHYECKHNE U TETEPOIUTHUECKHE DPEAKIUU.

14.OxUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

Iliianupyemble pe3yJbTaThl 00yUeHus 1J1si GOPMHUPOBAHUS KOMIIETEH U

NHauKaTopbl 10CTHKEHU S
KOMIIeTeHIINH

Pe3yabTarsl 00yyeHus
(3HaTBb, yMeETh, BJIAJIeTh)

IIpouenypa oueHuBaHus

MK onk-31

I[MpeiaraeT MHTEPIPETALUIO
PE3YIBTATOB PACYETHO-
TEOPETHYECKUX PAOOT ¢
UCIIOJIb30BAHUEM
TEOPETHYECKUX OCHOB
TPaJULMOHHBIX ¥ HOBBIX
pa3lenoB XMMUM

3HaTh: QyHIAMEHTAIBHBIC Pa3/ICIIbI
XUMHH, HEO0OX0IUMbIC ISt
MIPOBEICHUS HCCIIeI0OBaHUI
(cocTaB, CTpOCHHE M XUMHUYECKHE
CBOWCTBA  OCHOBHBIX  IPOCTBHIX

BCIIECCTB u XUMHUYCCKUX
COG,HHHCHHﬁ, CBA3b CTPOCHHUA
BCIICCTBA u IIPOTCKAHUA

XUMHUYCCKHUX HpOI_IGCCOB).

YMmers: AHaJIN3UPOBATb
JIMTCPATYPHBIC U
OKCIICPUMCHTAJIBHBIC JJAHHBIC,

INPUMEHSTh OCHOBHBIC
3aKOHBI XUMHH TIPH

00CYX/IEeHUH TIOJTy4EHHBIX
pe3yIBTaTOB.

Baagern: HaBbIKAMHU
UCIIOJIb30BAHUSl  XHUMHUYECKOTO U
(pHU3UKO-MaTEMaTHYECKOTO
ammaparta, HEOOXOIUMOro  JUIst
poQeCcCHOHATBHON JIeSTEIBHOCTH;
HaBbIKAMH  OIUCAHUS  CBOWCTB
BEIIIECTB Ha OCHOBE

CM.BOMIPOCHI ISl TEKYIIETO
KOHTPOJIS

Brinosnnenue
CaMOCTOSITEIbHBIX PaboT.




3aKOHOMEPHOCTEH, BHITCKAOIINX W3
IIEPUOAUYECKOTO 3aKOHa 51
[Tepuonnueckon CUCTEMBI
XUMHYECKHUX JIEMEHTOB.

MarepuaJibl 1151 IPOBeeHNs TEKYIEro U MPOMEeKYTOUYHOT0 KOHTPOJISI 3HAHUI CTYJ1eHTOB
npeacraBjensl B pasaedne 4.3.2., raase Y.

Kpurtepuu oneHuBanus pe3yibTaTOB 00y4eHUs:

1. Heo0XomuMO BBITIONHUTH BECh MEPEYEHb CaMOCTOSTEIbHBIX paboT (cM. myHKT 4.3.2.)
OneHuBaeTcs MOJHOTA ¥ KAUE€CTBO BBIMOIHEHUS, opopmiieHne (MakcumyM 60 6aios).

JUis monydeHus 3avera IO JUCIUIUIMHE HEOOXOJMMO BBIMIOJHUTH CaMOCTOSTEIHHBIC
paboTHI, OTBETUTH HA BOMPOCHI TeKyIero koHtposst. Heooxoaumo Habpats MunuMym 50 6aios.

Kpurtepun oueHuBaHusi 0TBETOB HA 3a4éTe:
OneHka «He 32a4TEHO»

(dbparMeHTapHOE 3HAHUE TIPEIMETa, OTCYTCTBHE YMEHHUI U HABBIKOB ITPUMEHEHHS METOIOB U
MOAX0/I0B U3y4aeMOM TUCIUIUIMHBI IPH pelIeHnH Y4eOHbIX 3a1au (MeHee 50 6aios).

OneHkKa «3a4TeHo»

B 11€JIOM, C(OPMUPOBAHHBIE, BOBMOKHO, COJIEpIKAIlIUe OT/IEIbHbIE MPOOesbl 3HAHUS
npeaMeTa, yMeHHe MPUMEHSATh METOIbl ¥ TIOIXO0Abl U3y4aeMOM TUCIUITIIMHBI IPU PEIIEHUN Y4eOHBIX
3a/1a4 ¢ MUHUMAJIbHBIM KOJIMYECTBOM OIIMOOK HEPUHIIMITHAILHOTO XapaKTepa, HAINYUe HaBbIKOB
MPUMEHEHHSI METOI0B M MOAX0/I0B U3y4aeMOU TUCIUIUIMHBI IPU PEIICHUH YU4eOHbIX 3a/1a4.

e

PaspatoTunk:

/ ST nonent b.H. Baxenon

[Iporpamma coctaBiieHa B coorBeTcTBUU ¢ TpeboBanusmu PI'OC BO no HanpaBiieHHIO
noarotosku 04.03.01 Xumwus.

[Tporpamma paccMoTpeHa Ha 3aceqanuu Kadeapbl o0IIel 1 HeOPraHNIECKOH XUMHUH
«24» anpens 2024r., nporokos Ne 5.

3aB. kadenpoit 1.X.H., mpodeccop A.10.CadponoB

Hacmoswas npoepamma, ne modcem bvims 60cnpouszeedena Hu 6 Kaxkoul ghopme 6es

npeosapumenbHo20 NUCbMEHHO20 paspeulenus Kagheopvi-pa3spabomuuxa npocpammol.
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