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1. HEJIM OCBOEHUSA TMCIIMITJIMHBI
Lenv oceéoenun Ooucyunaunsi «KBaHTOBOXUMHYECKHE OCHOBBI CTPOCHHS aTOMOB M MOJEKYII):
(opmupoBanue y obydarommxcs oOUIETEOPETHISCKHX NPEACTABNCHHH 0 BUINIECKHX OCHOBAX METOJOB
KBAHTOBOH ~XWMHHM, 3HAKOMCTBO B HEOOXOJMMBIX NpelieNaXx C MaTeMaTA4ecKuM  anmapaToM
KBAaHTOBOMEXaHHYECKO! TEOPHH M Pa3biCHEHHE CMBICIIA BBOJUMBIX [IPH 3TOM IIOHSTHIA.
3adayu: B pesynbTaTe M3y4EHHS HAHHOTO KypCa CTYAEHT JIODKEH OCBOHTH OCHOBHbIE MOHSTHS
KBAaHTOBOM MEXaHHKH, Ha KOTOPHIX CTPOUTCS TeopeTHdecKas 6a3a KBaHTOBOH XHMHH, OCHOBHBIE METOIbI
pewenuss ypasHeHus lllp€amurepa Ui CTAalMOHAPHBIX CHCTEM, KAKOBBIMH SIBISIIOTCS CHCTEMBbI
MonekyisipHeie. Kak u3BectHo, ypasrenue IlIpéunrepa TOYHO PEICHO TOILKO /ISl BOAOPOAONOLOGHBIX
aToMOB, MO3TOMY B KBAHTOBOW XMMHH MMEIOT HCKITIOYATENHLHOE 3HAUCHHE YHCIICHHBIE METOIBL B Kkypce
paccMaTpUBalOTCA PaCcHeThl, MO3BOJSIOINE NPEACKA3ATh TeOMETPUYECKOE CTPOCHHE, SHEPIHIO H APYTHE

CBOMCTBA U3BECTHBIX M HEU3BECTHBIX MOJIEKYL.
2. MECTO JUCHMUIIJIUHBI B CTPYKTYPE OIIOII BO

HHCHHHHHHa «KBaHTOBOXMMHYECKHE OCHOBBI CTPOCHHA AaTOMOB H MOJIEKYJI» HM3Y4YaeTcsad B

BapUaTUBHOM YacTH y4eOHOTro I1ana.
[IpepekBu3uTH AUCHMILTHAE! «KBaHTOBOXUMUYECKHE OCHOBBI CTPOCHHS ATOMOB M MOJIEKYJI»:
1. MaremaTuka.
2. Uadopmaruka.
3. ObpaboTka pe3yIbTaTOB XHMHUYECKOTO SKCIIEPHMEHTA.
4. YuciieHHBIE METO/IbI B XHMHH.
5. CucTemMHOE MOJIENTMPOBAaHHE XMMUYECKHX POLIECCOB
6. O01ast ¥ HeOpraHuYeCKask XHMHSL

7. ®usnka (HEKOTOPHIE aCHEKTH 06PaGOTKH JKCIIEPHMEHTA).



3. IJIAHUPYEMBIE PE3YJIbTATBI OBYYEHUS 110 JUCHHUILINHE

ITnanupyembie pe3ynbTaThl 00Y4EeHHs IO JUCIMIUIMHE, COOTHECEHHBIE ¢ IUIAHUPYEMbIMH pe3yIbTaTaMu
ocoenns OITOIT

Kon YpoBeHb 0CBOCHHS] [Tnanupyemble pe3yibTaThl 00y4eHUs 10 AUCLIUIUIHHE
(hopMHpyeEMBIX KOMNETEHIMH' XapaKTepHu3yroLHe 3Tanbl GOPMHUPOBaAHUA KOMIIETEHLMHA (MIOKa3aTeNu
KOMIIETEHLMH OCBOEHHUS KOMIETEHLIMH)

i 2 3
OIlIK-1, 4aCTHYHOE 3uambe: OCHOBHBIE IOHATUS KBAHTOBOM MEXAaHUKH, JIEXKAIUE B
OIIK-2, o
[K-5 OCHOBE  KBAHTOBOXHMHYECKHX  TIPEACTABICHHH,  CYTh

MaTeMaTHYeCKOro OMUCAHUS CTAIMOHAPHBIX MOJEKYIAPHBIX
CHCTEM M METOJIOB PEIICHUS COOTBETCTBYIOLIETO YPaBHEHUS
IIpénunrepa, MeTO[BI YHCICHHOTO PEIIeHHS YIJOBOW W
pamuanbHO# YacT ypaBHeHus 1Ipénunrepa;

Vmems: mpoecCHOHATBHO TOJNB30BAaThCS  OCHOBHBIMH
TEOPETHUECKHMMHU HOHATHIMH KBaHTOBOM XUMHH,
pa3duparsCsi B OCHOBHBIX METONMKAX NPHOIMKEHHOTO
pelIeHus KBAaHTOBOMEXaHHYECKUX 3a/1ay;

Bnaoemy: obmereopeTuyecko METOIHKOM
KBAaHTOBOMEXAaHHYECKOTO ONMUCAaHHWs MHKPOMHPA, OCHOBAMHU
METOJMK IOCTPOEHHS KBAHTOBOXMMMYECKOTO OITHCAHHMS
aTOMOB M MOJIEKYJISPHBIX CHCTEM, OCHOBHBIMH YUCIIEHHBIMH

METOJaMH pEIICHUA ITPHKIIAIHBIX 3aJa4 KBAHTOBOM XUMUH.




4. OBBEM U CTPYKTYPA JUCIHMITIJIMHBI

Tpyno€MKOCTh NUCHMIUTMHBI COCTABILIET 4 3auéTHBIE eMHMILL, 144 Haca.

Ne | HammenoBanue tem Buj yueOHoit pabotsi, Obbem ®opmbl

/1l | W/unm paszenos/Tem BKJTFOYas y4eOHOH | TeKkyuiero
JUCLUTLTHHBI CaAMOCTOSITENILHY IO paboThi ¢ | KOHTpOJIS,

=3 paboTy CTYJIEHTOB U npUMeHeH | popma
5 TPYJIOEMKOCTH (B Yacax). | uem IPOMEXKYTOY
% MHTEPaKTH | HO¥
g | o BHBIX aTTecTaluu
=3
3 5 METOJIOB (no
z2 | 5 (8 cemecmpam)
O | = qacax/%)
¥
| 2o
= 2 =
L] (<% o
= =8 =

1 Teopetuueckue acnekTsl | 3 1-3 2 10
KBAaHTOBOH XUMHH.

BosnHoBas ¢yHKimus.
Ousnueckuit CMBICIT
BOJIHOBOH (DYHKITHH.

2 | Onucanmne 3 4-6 4 10 2/50
KBaHTOBOMEXAHHYECKHX
BEJIMYHH C TOMOIIBIO
OIIepaTopOB.

3 | OnepaTopsl OCHOBHBIX 3 7-8 2 42 2/100 Peiitunr-
(H3UYECKUX BEIHUMH. KOHTpOJb Ne
["'amMuabTOHMAH. 1

4 | YpaBHeHHE 3 9-11 2 20 2/100
[Tp&nunarepa.
Cranuonapaoe
ypasuenue IlIpénunrepa.

5 | Bopopononoao6usie 3 12-14 | 4 18 3/75 PefiTunr-
aToMbl. YpaBHEHUE KOHTpOJIb. No
[MIp&nunrepa B 2
chepuyecKnx
KOOpJIMHATaX. )

6 | Pemienne R-ypaBHenus. | 3 15-16 |2 18 1/50
Pemenue ®-ypaBuenus.

Pemenne © -ypaBHeHwus.

7 | UncneHHbIN pacuéT 3 17-18 |2 8 Peiitunr-
pamuanbHON U YIIIOBOH KOHTpOJIb No
(GyHKIHI 1 aTOMHBIX 3
opbuTanei B Lenom s
Pa3IMYHBIX KBAHTOBBIX
qucen




Bcero 3a 3 ceMeCTp: 18 126 10/56 3au€T
Hanuuue B JUCHHIINHHE

KIVKP

Wrtoro no AUCLMILIAHE 18 126 10/56 3auéT




Conepmaﬂue JIeKIHOHHBLIX 3AHATHH M0 THCIATITHHE

Pazaen 1. Teopernueckne acneKkThl KBAHTOBOH XUMHH

Tema 1. OcHoBHBbIE NOHATHS KBAHTOBOH XHMHH

Conepxanue Tembl. Teoperuyeckue acneKThl KBaHTOBOW XuMMUH. BonHoBas ¢yHKIns.
O06o06ménnas koopaunHata. Pusnveckuii cMbica BOMHOBOHW GyHkuuu. CBOHCTBA BONHOBOM (YHKIHH.
OcHOBHBIE 1TOCTYJIAThl KBAHTOBOW MeXaHWKW. OnucaHie KBAHTOBOMEXAHWYECKHX BEIHYMH C NOMOLIBLIO
onepatopoB. JIuneiinbie camoconpsKEHHBIC OMEpaTopel M WX cBoicrtBa. Oneparopsl OCHOBHBIX
(u3nuecKUX BEIWYHH: KOOPAMHATHI, IIPOCKLHMH HMIIYJIbCA, KHHETHUYECKOW M TMOTCHIHAIbHOU JSHEPIuH.
| 'aMHIIBTOHHAH.

Tema 2. YpaBuenne LlIpémnnrepa

Conepxanne Templ. OOmee ypasnenne IlIpénunrepa. Cramuonaproe ypasuenue IlIpémnunrepa.
CpenHue 3HaUEHUS KBAHTOBOMEXaHUYECKUX BeMUuMH. CoOCTBEHHBIC 3HAYEHHSs M COOCTBEHHBIE DYHKIMH,

[Tpunmun cynepnosuiun. [Ipuamun [Maymm.

Paspea 1. KpanToBomMexanuyeckoe OIIHCAHHE CTPOCHHS 0JHOXJIEKTPOHHBIX ATOMOB

Tema 3. Boaopoonoiodueie aTroMbl

Conepxanue Temel. BomopomonomoGuble atombl. Pemenue ypauenusi [llp&munrepa s
OJTHOJIEKTPOHHBIX  (BOAOPO0NOA0OHKIX) aromoB. IlpeobpazoBannme B chepuyeckux (MONSIPHBIX)
KOOpJIMHATaX H pasjejieHHe nepemeHnbiX. Pemenue R-ypaBHenus; nmomunomsr Jlsreppa. ['nasHoe,
OpOMTAIbHOE, MArHHTHOE W CIIMHOBOE KBaHTOBbE uHcia. Pemenue @-ypapHenus. PemecHue O -
ypaBHeHHs; nojuHoMel JIexangpa. Yriiopas 4acTh BOTHOBOM (YHKIIHH.

Tema 4. Ipu6mk€nnbie MeTOIbI pellleHHs CTANHOHAPHOTO ypaBHenus IlIpénunrepa

Conepxanve Tembl. Yucnennbii pacaér nomuaomos Jlareppa u Jlexanapa. ATOMHbIE OpOUTATH;
pajuanbHas W yriosas 4acthb. ['paduueckoe npejicrapieHue paguaibHON U yrioBoi gactu. I'padudeckoe
npejictaBiieHue 1oaHo# Y-¢ynkuuu. TIporpaMmmipoBanye paananbHOM ¥ yriioBod GpyHKIMH H aTOMHBIX

opOuTaei B IEJTOM IS Pa3IM4YHBIX KBAHTOBBIX YHCEL.
5. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA

B npenojasanuu nucuuniunbl «KBaHTOBOXMMHYECKHE OCHOBBI CTPOCHHS aTOMOB H MOJIEKYII»
HCTIOJIB3YIOTCS pa3sHooOpasHble 00pa30BaTeNlbHbIC TEXHOMOTHY KaK TPAINIHOHHBIE, TAK U ¢ IPUMEHEHHEM
AKTUBHBIX ¥ MHTEPAaKTHBHBIX METO0B 00y4YeHU.

AKTHBHBIE ¥ UHTEPAKTUBHEIE METOIBI O0YUYECHHUS:

Humepaxmusnas nrexyus (mema Ne 3);



— I'pynnoeas ouckyccust (mema Ne 3, 4);
—  Ananuz cumyayuii (mema Ne 1, 3);

— Ilpumenenue umumayuounslx mooenei (mema No 4);

6. OUEHOYHBIE CPEACTBA JJIA TEKYHIEI'O KOHTPOJISA YCIIEBAEMOCTN,
MMPOMEXKYTOYHOU ATTECTAIIMH 110 UTOI'AM OCBOEHUS JTUCLUILIMHBI U
YYEBHO-METOINYECKOE OBECIIEYEHUE CAMOCTOSTEJbHOM PABOTHI
CTYJAEHTOB.

Texymuit KOHTPONb YyCNEBAEMOCTH MPHBOJUTCS [0 PE3YJIBTATAM PEATHHI-KOHTPOJIS IO

CIEAYIOUIMM KOHTPOJIBHBIM BOTIPOCAaM:

PeiiTunr-xonTpoan Nel

1. B uém 3axmoyaercs Gu3nUecKuii CMBICT BOTHOBOM (yHKIMH?

2. B 4éM COCTOMT NPUHIMIHATEHOE Pa3THUHe BOIHOBOM QYHKIMH CBOOOIHO JBHKYIICHCS YACTHIBI U
YaCTHUILbl, HAXOASAIIEHCS B 3aMKHYTOM ITPOCTPaHCTBE?

3. Kakasg BennuMHa COXpaHsAeTCs HEU3MEHHOM TIPH TEPEX0ie OT KIACCHYECKOTO YPABHEHHS JIBUKCHHUS
K ypaBaenuio llIpénunrepa?

4. B uém ormimume ypasHenus [llp&munrepa uis cuTyaluu, KOTOpas MOXET pa3BUBATHECS BO BPEMEHH,
OT cranmoHapHoro ypasHenus IlIpémunrepa?

5. Hro rtakoe GOpOBCKMH pajMyc aTtoMa M Kak OH CBS3aH C IPEACTABJICHHEM O paclpeNCICHHH
JNCKTPOHHOH MIOTHOCTH B POCTPAHCTBE BOKPYT 51/Ipa aTOMa M BBIOPAHHOM CHCTEMBI KOOPIHHAT?

6.  Kakos oOwmit Bux BOTHOBBIX (yHKIMiT aToMa Boxopoaa? YTo Takoe ruOPHIM3AIMS U KAK IOHITHE
rUOpU/IM3AlIAN CBA3AHO C BHIPOXKICHHEM COCTOSHHS DJIEKTPOHA, HAXOMSIMIETOCH B MOJIE ATOMHOTO
aapa?

7. Kakoit ¢usuyeckuil CMbICI HMMEET HOPDMHPOBKA BOJIHOBOM (YHKIHH W 3aueM 5Ta oreparus
IIPOU3BOUTCS?

8.  Kakoii (usuyecknii cMBIC] MMeET TIPHHIIMII OPTOTOHAIBHOCTH BOJHOBBIX (DYHKIHM JUTS PasHBIX

COCTOSIHUIA?
PeiiTHHI-KOHTpOIL Ne2
1. Yro Takoe BOJOpOAONOA00HEE aTOMBI?

2. OcHOBHBIC  NpPHHUMNBI  pemeHns  ypapHewus  Illpénuurepa  ans  OJHOAIEKTPOHHBIX

(BOIOPOAOTIONOOHBIX ) ATOMOB.



3.

4.
.
6.
7.
8.

K demy mnpusomur npeobpasoBanue B cheprueckux (monspHbIX) KoopaumaTtax w pasznenenne
NEPEMEHHBIX?

Pewmenne R-ypasnenus; momsomsr Jlsreppa.

Y10 Takoe rnaBHoe, OpOHTANBbHOE, MATHUTHOE M CITHHOBOE KBaHTOBbIE YHcia?

Pemenne ®-ypapHenus.

Pewenne © -ypaBuenus; momiromes Jlexannpa.

Kax npescraBnsieres yrinosas gacts BoHOBOI byHKIHE?
Peiitunr-kourpoas No3

IIpn  mobom sxcnepumenrtansrOM OHPEACICHUM  pacCUpeleNeHns BNEeKTPOHHON IIOTHOCTH B
POCTPaHCTBE OKOJNO sifApa MBI OydaeM HaGmoxaTs cheprueckyio cuMmmerpuio. Her nm 3nechs
NPOTHBOPEYHS C YTBEPKICHHEM O MNOSBJICHHH HCTIPABHIIBHBIX JIEKTPOHHBIX pacrpese/enuii IIpH
Hannuu rubpummsanun? [loyemy peanbuas THOpHIM3ANKS HAGTIONACTCS TOIBKO B ToM ciyyae, ecinm
aTOMBI OOBEAMHEHBI B MOJIEKYJThI?

Kax moxHO ynpomento o6sscants ToT akr, 4T0 ypoBHH SHCPrHH B aTOME BOJIOPOAA COMMKAIOTCS
10 Mepe MPUONHKEHHS 3HAYCHUS SHCPIHH K BEPXHEH rpaHuIle MOTCHIHATLHOMN SMET?

Kaxas cBs3p umeercs MeXxy npunumMnom llaynu u npoctpancTBeRHEMH tbopmamu MoJiekyn? Morim
OBl CyIECTBOBATH BIIOJHE OTPENEIEHHBIE NPOCTPAHCTBEHHbIE dopmsr Monekysn, eciu Gur TPUHITHAT
[Maynu ve BBMONHSIICSH?

YTo Takoe MpUHIEN MakcHMATLHOFO lICPEKPBIBAHASA M KaK C €ro MOMOMIBIO MOMKHO OPUOIHIKEHHO
OOBSICHHTH ¥ TOCTPOHTH NIPOCTPaHCTBEHHBIE (hOPMBI THITHYHBIX OPraHHYeCKUX MOJIeKyT?

Yro HOBOrO BHOCHT B ONHCAaHHe aTOMOR MPHOIFMKEHHe MHOTHX YacTHIL, KOria OKoIi0 aTomMa uMeercs
HE OZTMH, a MHOT'O 3JIEKTPOHOB?

Kakoii ocHOBHON npunmun 3anoxen B MOOO0H MPHOTHKEHHBIH  MeTo)1 PELIeHHs ypaBHEHus
Ipénunrepa?

Kakas ouenka 3nauennms SHCPrUM TIONYYHTCSH, €CIIH BOCTIOMb30BATHCS Haubonee IpocTeiM W
YIOTPEOUTENBHBIM MeTO0M PuTra? [omyawres sta onenka 3aHMDKCHHOH MJIH 3aBBINICHHOH?

C momomeio kakoro IpuéMa MOXHO JMOGHTBCH, YTOGKI HalJICHHbIE BapHAIHOHHBIM METO/IOM

3HA4CHMS YPOBHA YHEPIHH KaK MOXHO Gojiee 61m3ko COOTBETCTBOBAIIH PEAbHBIM YPOBHSIM SHEPTrUu?
Mpomesxyrounas arrecramus mo Hroram OCBOCHHS THCUMILIHHEBL. Bonpocer k 3auéry

Teopernueckue acnextsr KBaHTOBOM xuMuu. BonHopas bynxuus. O606mennas KOOpauHara.,

DusHyecKuii CMBICI BOIHOBO $ynkimu. CroiicTBa BONHOBOI GysKuMY.

8



OcHOBHBIE IIOCTYIATHI KBAHTOBOH MEXaHHKH.

4. Onucanue KBaHTOBOMEXAHWYECCKUX BETHYMH C TIOMOIIBIO OTIepaTOpoB. JluneiiHbie onepatops 1 ux

CBOHCTBA.

5. Onmcanne KBAaHTOBOMEXAHWYECKHX BEIMUYHH ¢ TIOMOIUBIO  omepaTopoB.  CamoConpsKEHHbIE

ONEpaTOPhl U X CBOKMCTRA.
6. OnepaTopsl OCHOBHBIX (DH3HUECKUX BEITHYUMH: KOOPIMHATEL, IIPOEKIIHU UMITYJIbCA.
7. OnepaTopsl OCHOBHBIX (PU3MUECKUX BETHUMH: KAHETHYECKOH H [OTEHIANTbHOM SHEpriH.
8. Tl'amunbronman.
9. Obwee ypapuenne LlIpémmnrepa.
10. Craunonaproe ypaBHenue HIp&nunrepa.
11. Cpennne 3Ha4YCHNS KBAHTOBOMEXAHHYECKHX BEJIHUHH,
12. CobcTBeHHBIE 3HAYEHNS H COGCTBEHHbIE OyHKIHH.
13. Tlpuauyn cyneprosuuun. Tpusmun IMaynm.
14. Bonopozonoo6usie aromel. Pemenne ypasuenus [lIpémunrepa 1st oHO3MEKTPOHHBIX aTOMOB,
15. Ipeobpa3oBanue B chepuueckux (MONApHEIX) KOOpAMHATAX H pasziesieHue NepeMEeHHBIX.
16. Pemenne R-ypaBHeHUS:; mOMMHOMBI Jlsreppa.
17. I'naBHOE, OpOUTAIBHOE, MATHHTHOE U CIIMHOBOE KBAaHTOBKIE YHCJIA.
18. Pemenue ®-ypasuenus. Pemenne © -YPaBHEHHS; TOMMHOMEI Jlexan ipa.
19. Yrnosas yacts BonHoBOI yexium.
20. ITpuGmmxEnnbIe METONBI peLIeHus CranuonapHoro ypasHenus IlIpénunrepa
21. YucneHHBIH pacuéT ONTHHOMOB Jlareppa u Jlexanmpa.
22. AtomHBIe OpOHTAIN; paTHATLHAS 1 YIJIOBast 4acTh.
23. I'paduueckoe NPECTABICHAE PAJIHAIBHOM U YIIIOBOMH YacTH.

24. I'pamueckoe npescTaBieHHe MOTHOMN Y-pynxuun.

YuebHo-meTomuueckoe obecneveHne 118 CAMOCTONTE L HOM paboTsl cTyaeHTOB

1. Mo3xHO 111 u3MepuTH hasoByio ckopocTs? Jlath noscHenwe.

2. ®asoBas cKopocTh BoH [le Bpoiiis 6ombiie ckopoctu ceera B Bakyyme. He nporusopeunt nu

9TO MOCTYJ1aTaM TEOPHH OTHOCHTEILHOCTH? ﬂaTI: IOsSICHEHUE,

3. Ucnons3ys coorHOmEHue Heonpenenennoctd AxAp > waiitu BBIDAXKEHHUE, MMO3BONISIONIEE

OLICHUTH MHHHMAaJIBHYIO IHEPruio Emin JJICKTpOHA, HaxXOASAIIETOoCcsd B OJTHOPOJHOM MOTEHITHAIEHOM

AMMKE IMUPHHOH [ .



4. B norenumanbiom GecKOHEUHO riyGOKOM sIuKe SHEprus diektpona E Touno ompejieneHa.
2 o
3HAYAT TOYHO ONPEJENEHO U 3HAYCHHE KBAJpaTa UMITyJIbca JIeKTPOHA P~ =2mkE . C npyroit cToponsi,

3JIEKTPOH 3aNepT B OrPAHMYCHHON 00IaCTH IIPOCTPAaHCTBA ¢ THHEHHBIME pasmepamu [ . He nporusopeunt
JIM 3TO COOTHOIIECHHIO HeoNpeieieHHOCTH? JlaTh nosicHEHHUeE.,

5. Hamwcarb ypasuenwe Illpemnrepa [uisi TMHEHHOrO TapMOHHYECKOrO OCHHUILIATOPA. Y4ecTh,
uTO CHJIA, BO3BpANIAIONIAs YaCTHIly B MOJoXeHue paBHosecus, [ =—fx (rme B — xospduument
MPONIOPUMOHAILHOCTH, X — CMEIICHUE).

6. IoueMy npu (u3MYECKOH MHTEPIpPETALMH BONHOBOH (YHKIHH FOBOPAT HE O caMod I/ —

(GyHKIHH, a 0 KBaJIpaTe ee MOYyJIs ‘l//‘z ?
7. Yem obycnosneno Tpebopanne KOHEYHOCTH Y/ — QyHKIHA?
8. Ypasuenue IlIpenunrepa ais cranoHapHbIX COCTOSHUM UMEET BUI:
o'w  2m
o T w

OGocHoBaTh, HCXO/IA H3 ITOrO ypaBHEHHs, TPEGOBAHHS, NPEABABIAEMBIE K BOJTHOBOG GbyHKIHH —

(U-Ew=0.

¢ HENPEPHIBHOCTH M HENPEPBIBHOCTE IEPBOi IPOM3BOIHOM OT BOJIHOBOM ()YHKIIHH.

2
9. Moxer mu ‘y/(x)‘ OwITH GonbIe enuHuIB? JlaTh moscHEeHHeE.

10. Tloxasats, 4To AA8 |/ — (GYHKUMH HMEET MECTO PABEHCTBO ‘l//(x)‘2 =y (x)y (x). rae

" (x) o3HauaeT GyHKIMIO, KOMILICKCHO conpspkeHHyro /(X).

11. DriexTpoHy B NOTEHNHMANBHOM SIMKE MUPHHOH | OTBEdaeT BONHOBOIM BEKTOP

k= ? ren=15223,..)

Wcone3ys cesisb sHepruu snektposa £ ¢ BOMHOBEIM BekTopoMm k | HOJIyYUTh BBIPAKECHHE IS
COOCTBEHHBIX 3HaYeHHH dHepruu £ .
12. Yactuna HaxomuTCs B NMOTEHIHMANBHOM smuke. HaiiTH OTHONIEHHe Pa3HOCTH COCEIHUX

sHepreTHdeckux yposHeit AE, | x oueprun E, wacTuup B Tpex ciaydasx: 1) n=3, 2)n=10,3)n— o

13. CoGeTrennas (GyHKIHS, OMUCHIBAIONIAS COCTOSHMIE YACTHIIBI B OTCHIHATHHOM SIHKE, UMECT
Bun Y, (x) = C, sin(z n/l)x. Acnone3ys ycrnoBus HOPMEPOBKH, onpenemuts nocrosauyo C |

14. CobGcrennas GyHKLHMS, ONHCHIBAIOAS OCHOBHOE COCTOSIHUE 3JICKTPOHA B aTOME€ BOJAOPO/A,

HMECT BUA!

10



w(r)y=Ce /™,

dre, i’
rae a, = 270 — pauyc nepBoil 60poBckoi opbuthl. OnpeseNuTs paccTosHUE, HA KOTOPOM
e'm

BEPOATHOCTH HAXOXKIACHHUA 3JIEKTPOHA MaKCHMAJIbHA.

15. DOnekTpoH B atome BOAOpOJA ONHMCHIBACTCS B OCHOBHOM COCTOSHHMH BOJHOBOH (YHKIME

w(r)= Ce_A ° (a, — pamuyc nepBoii GopoBcKol OpOHTHI). ONpeeuTs OTHOIIEHHE BEPOSTHOCTEH
W, /W, npeGbisanus snextpoHa B chepuyeckux cnosx rommunoi Ar = 0.01a,, pamaycamn 7, = 0.5a,
ur, =1.05a,.

16. ATOM BOZOpPOJA HAXOJUTCA B OCHOBHOM COCTOSHHH. Berucimts: 1) BepositHocTs W, , Toro,

9TO /IEKTPOH HAXOMUTCA BHYTPH 001aCTH, OTpaHHYeHHOH cdepoit panryca a,, paBHOTO paauycy nepBoii
OopoBcko#t opOuTEI; 2) BEpoATHOCTH W, TOro, 4TO 3IEKTPOH HAXOMMTCS BHE 5TOH 06]ACTH; 3)

otHomenue BeposTHOCTel W, /W, . BonHOBYIO yHKIMIO CUMTATE U3BECTHOM:

1 _r
Wl,o,o(r)‘—_ 3 %o A"-
\ 7y
17. 3apucsmas or yrma @ yrnosas pynkuus umeer sun D(@) = Ce™ . Ucnonssys ycnoue

HOPMHPOBKH, OIpeeuTh nocrosuuyo C.

JUis yCHeIHOTO BBINONHERHS CAMOCTOSTEIEHON PabOTEI CTYIEHTaM PEKOMEHIyeTest crexyromast

aMTeparypa:

Kyxtun b.A., Jlo6xo B.H. OcHoBEI KBaHTOBO#M XuMuE: yueGHOe nocobue. Usnarenberso Bial'V.
2002.

QoHJ OLEHOYHBIX CPEACTB JUIS TPOBEICHMS ATTECTALMM YPOBHS CHOPMHUPOBAHHOCTH KOMIICTCHIMIA

00y9aloIKXCsl O TUCHUIUTHHE 0GOPMIISETCS OTAETBHBIM JTOKYMEHTOM.
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7.  YYEBHO-METOJIHYECKOE ¥ HH®OPMALIMOHHOE OBECINEYEHHUE
JUCHUTIJIMHBI
7.1. KuurooGecneueHnocTn
KHHUI'OOBECIEYEHHOCTL
Konuuec
TBO
IK3EMILI
Hanmenosanue nmuTeparyps: aBTOp, Ha3BaHHE, BUJ| H3IAHKS, T'on apos | Hamwuue s anexrpomsoi
H31aTEILCTBO M M3IaHui 6ubnuorexe Bal'V
B
6ubnuoT
CKe
Bal'V B
COOTBETC
TBHH C
dIroc
BO
1 2 3 4
OcHoBHas nuTepaTypa*
1. B. I'. llupenscon. KsanToBas xumust. Monexynbi, 2014 2 www.studentlibrary.
MOJIEKYJISIPHBIC CHCTEMBI M TBEPJIBIE Telia: y4eOHoe mocobue ru
JUTS By30B. 3-€ U3/, ucnp. (311.). M.: BUHOM. Jla6oparopust -
3HaHui, 2014.
2.10.A. baiikos, B.M. Ky3nenos. KBautoBas Mexauuxka: 2015 http://www studentlibr
yuebHoe nocobue. M.: BUHOM. JlaGopatopus 3uauwmit, 2015. ary.ru/book/ISBN978
5996329892 .html
3. Iloranos A. A. IIpuposa 1 MeXaHH3MbI CBSI3BIBAHHS ATOMOB: 2016 http://znanium.com/
Monorpadus. M.: ULT PUOP, HUI] UHO®PA-M, 2016. catalog.php
JlononHuTenbHad nUTEpaTypa
1. Opmur H.A. Ctpoenue aToMa 1 XMMHUY€eCKas CBS3b: yaeGHOe 2010 10 http://e.lib.vlsu.ru/ha
nocodue. 2-e u3j., nononHennoe Biagumup. 2010. ndle/123456789/210
8

7.2. llepuoguuecKue H3TaHUA:

1. XKypnan cTpykrypHO# XUMHH.

7.3. UaTEpHET-pECYpCHI.

1. http://www.scirus.com/

http://www.ihtik.lib.ru/

http://www.y10k.ru/books/
http://www.abc.chemistry.bsu.by/current/fulltext.htm
http://www.sciencedirect.com
http://chemteq.ru/lib/book

A
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7. http://www.chem.msu.su/rus

8. http://djvu-inf.narod.ru/nclib.htm
9. http://www.elsevier.com/

10. http://www.uspkhim.ru/

11. http://www.strf.ru/database.aspx

8. MATEPHAJIbHO-TEXHHYECKOE OBECIIEYEHUE JUCIAILINHBI

Jlns peaiusanyuy JaHHOH JHMCIMIUTMHBI MMEIOTCS CICIMANbHBIE TIOMEMIEHHS UIS MPOBEICHUS

3aHATHH JIEKIMOHHOTO THIA, IPYNIOBBIX H MHIHBHIYaNbHBIX KOHCYIBTAIMH, TEKyLIEro KOHTpONsA H
MIPOMEXYTOYHOM aTTECTAUH.

IIps YTCHHH JNEKIMOHHOrO Kypca HCHOB3YIOTCS MY/IbTHMEIMIHBIE CPENCTBA 0OYYEHHS B BH/IE

Habopa claii/IoB ¢ NIEMOHCTpaIHel Yepe3 NPOeKTop.
Ha nexnusx ucnons3yroTes Harfsaable Toco6us B BHIE MOJIEIEI.

IlepedeHp HCTONB3yeMOTo THIEH3HOHHOTO IporpamMmHuoro obecneuenus: Windows 7, Microsoft
Office 2010, Power Point, Adobe Reader,
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Pa6ouyro nporpammy cocrasmn nonent Jlo6ko B.H. M

Penensent
(mpencrasuTens paboToaaress)

AO «PM HAHOTEX», HauanbHUK aHATHTHYECKOTO OTHE/A IEHTPANBHOM 3aBOJICKO# J1aGoparopun

K.X.H. @ A.B. Tpetbsikos
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Tporoxon Ne_ 7 ot 024 04 2019 r.

3aBenyrommit kadenpoit ﬁ Vet B.A.Kyxtun
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HanpaBIcHUs 04 03.01 — «Xumus»
" IlporokonNe / or  #3. 97 2017 r.

[pencenarens KoMuCCHH %ﬂ” B.A Kyxtun
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Penenzus
Ha paboyyro NporpamMMy JUCIHITITHHEL
«KBaHTOBOXMMHYECKHE OCHOBBI CTPOSHMSI ATOMOB I MOJIEKYJ1»
Hanpasnenue noarorosku — 04.04.01 — Xumus
KBaJIU(UKALMS BBITYCKHHMKA - MATHCTD,
COCTaBJICHHYIO K.X.H., T0IIeHTOM Kadenpsl xumuu Bil'Y JIo6ko B.H.

Pabouass nporpamma aucumnimMHE  «KBaHTOBOXHMHYECKHE  OCHOBLL
CTPOCHHUS aTOMOB M MOJIEKYID» MPEJCTAaBIeHA HA PEeLEH3MI0 Kadempoll Xumuu
Nbu> Bal'V.

Pabouas nporpamma coctout 3 8 ocHOBHBIX pasaenos, cHoOpMyTUPOBAHEI
LI€JIA Y 33]1a4H OCBOCHHS JUCLIUTLITHHBI.

B paccmarpuBaemoil nporpamMme M3NONEHBI: MecTo OUCLMIIIAHEL B
crpyktype OIIOII BO; komnereniuu oby4aromierocs, (opmupyemble B
PE3YJIBTATE OCBOCHHMS AMCUMILIMHBIL, CTPYKTYpa U COJAEpXKaHHEe NMCLUIUIMHBIL, H
BHJIbI 3aHATHH. JlOCTAaTOYHO MOAPOGHO H3NOXKEHO CO/Iep)KaHue pasiesioB
AUCUMIUIMHEL. MIMeeTcs TemaTka JIeKIMii, TIpaKkTH4ecKux 3aHATUH, pa3fensl 1o
CaMOCTOSITENIbHOH paboTe CTy/eHTa M OLEHOYHBIM CPEeACTBAM JUIs TEKyUIero
KOHTpons. IIporpaMma crocoGCeTBYeT GOPMHPOBAHHIO CHCTEMbI TEOPETHUECKUX
3HaHMH M TIPaKTHYECKHX YMEHHi, KYITbTYPHOMY, JIMYHOCTHOMY Ppa3BHTHIO
CTYACHTOB, TpPEIyCMaTpUBAaeT pPa3BUTHE KOMMYHHKATHBHOM HaIIpaBIIEHHOCTH,
CBSI3aHHOM C NO3HABATE/ILHON JESATEBHOCTHIO.

Conepxanne mporpaMmel obecrieunBaeT cosgaHue W pa3BuTHe 06a30BbIX
YMEHUH U HaBBIKOB JUISl HCIIOIB30BAHUS OCHOBHBIX 3aKOHOR €CTECTBEHHOHAYYHBIX
JAMCLHMIUIUH B MPO(ECCHOHANBHON JeATeNbHOCTH, (opmupoBanue npescrasnenmuii
Hay4iHOro MHPOBO33DEHUS Ha OCHOBE CHCTEMHBIX 3HAHHH O KBAHTOBO-
MEXaHMIECKOM ONMUCAHUU CTPOEHHS aTOMOB U MPOCTEMIINX MOJIEKYL.

Peliensupyemas paGouas nporpaMmma cocTapieHa B COOTBETCTBHM C
COBPEMEHHBIMH METOIaMH I1€arOTH4eCKIX TEXHOIOTHiA.

Pabouas nporpamma aucuunmMHE «KBaHTOBOXMMHUYECKHE  OCHOBBI

CTPOCHMS aTOMOB M MOJIEKYJ» COOTBETCTBYET MPEABSBIAEMBIM TPeGOBAHMSIM
®I'0C BO.

Peniensenr (npeacraBurens paﬁoro»ﬂa'rem)
AO «PM HAHOTEX», HHHEUIBHI/IK aHHJIHTH‘-IeCKOFO oTnejla [EeHTpalbHOU
3aBOJICKOH J1abopaTopuu, K.X. H. by "

; /// . A.B. TperbsikoB
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