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1. Heab u 321244 U3yYeHHUS THCHHUIIHHBI

Lenb n3yyeHns JUCUUIUIMHBI - 3aKPETUTh, YIITYOUTh U PACIIUPUTh TEOPETUUECKUE 3HAHUS
O CTPOCHHMU aTOMOB U MOJIEKYI, IPUPOIY XUMHUECKON CBSA3M, U3YyUUTH OOIIME 3aKOHOMEPHOCTU B
001acTH KBAaHTOBOW XMMHH, HEOOXOJMMBIX JJIS pealu3aluud 0O0pa3oBaTeNbHOW MPOTPaMMBI IO
XMMUHU B COOTBETCTBHHU C TPeOOBAaHUAMHU 00pa30BaTEIbHBIX CTAHIAPTOB.

3aja4uu TUCHUIUIMHBIL
- ¢(hopMHUPOBATH Yy CTYJCHTOB NIPECTABICHNE O MECTE€ KBAHTOBON XMMHH CPEAH JPYTrUX HAYK, O
3HAYCHUHU U 00JIaCTAX UCIOIB30BAHNS BEIYMCIUTEIBHBIX METOJAO0B TEOPETUICCKON XUMHUU;
- copMHpOBATH Y CTYIEHTOB MPECTABICHUS O (PYyHIAaMEHTAIBHBIX TOHSATHIX 3JICKTPOHHOTO
CTPOCHUS MOJICKYIT;
- 03HAKOMJICHHE CTY/IEHTOB C MATEMaTHUECKUM aIlapaToM KBaHTOBOH XUMHH;
- 03HAKOMJICHHE C OCHOBHBIMHU PAaCY€THBIMU METOIaMH, UCTIOb3yEMBIMU B KBAHTOBOW XHMUH;
- (hopMupoOBaHHE MPEACTABICHUH 00 OCHOBHBIX MPUHIIATIAX KOPPEISIIUOHHON CBSI3U MEKIY

ANIEKTPOHHOU CTPYKTYPOU M pEakIMOHHOM CTIOCOOHOCTHIO paccMaTpUBaeMOro 0ObEKTa.

2. Mecto aucuuiuinnsl B crpykrype OIIOITI BO

Jucnunnuaa b1.B.22 «CtpoeHne MOJIEKYl M OCHOBBI KBaHTOBOW XUMHH» OTHOCUTCS K
BapUATHUBHOW YacTH y4eOHOIO IJIaHa.

JucuunnuHa n3yyaercs Ha 4 kypce, B 8 ceMecTtpe.

JIi1g n3ydeHus QUCHUIUIMHBI TpeOyeTcs: 3HaHUS, YMEHUS, HaBbIKH, CIOCOOBI AEITEIbHOCTU U
YCTaHOBKH, IIOJIydeHHble M C(HOpPMHpOBaHHBIE B XOJie¢ H3y4eHHs JUCHUIUIMH «OOmas u
HEOpraHuyeckass Xumus», «Oprannyeckas XUuMus», TEOPETUUECKHE OCHOBBI U3YYEHHS] XUMUYECKUX
MTOHSATHH.

N3yuenuro aucuuminael «CTpOEHNE MOJIEKYN U OCHOBBI KBAHTOBOM XMMUW» IPEAIIECTBYET
OCBOCHHE JTUCIHIUIMH (TTPAKTHUK):

Opranuueckasi XuMHs;

OO01ast u HeopraHuyeckasi XuMusi;

dusnueckas XUMUS;

XUMHS HEMETAIIOB;

XUMHSI METaJIJIOB;

KosnuecTBeHHbIE pacyeThl 10 XUMUU.

OcBoenne nucuuIinHbl «CTpoeHHME MOJIEKYJd M OCHOBBI KBAHTOBOM XHUMHMY SIBIISIETCS
HE0OX0IMMOM OCHOBOM JIJISl OCTIEAYIOIIETO U3YyYSHHS TUCHUIUIUH (TIPAKTHK):

Heopraunueckuii cunres;

Opranudeckuii CUHTES;

CoBpemeHHbIe MTPoOIEeMbl OpraHU4eCKON CUHTE3a;

[lemaroruueckas mpakTHKa.

Ob6nacte mnpodecCHOHANBHONW HEeSATeNbHOCTH, HAa KOTOPYIO OpPHUEHTUPYET AUCHUIUIMHA
«CTpoeHue MOJIEKyJ U OCHOBBI KBAHTOBOM XMMHUM», BKIIIOUaeT: 00pa3oBaHUE, COLUAIBHYIO cdepy,
KYJIbTYpY.

OcBoeHue TUCIUITIIMHBI TOTOBUT K paboTe cO CIeIyoUMMH 00beKTaMH Mpo(ecCHOHATbHON
NESITEILHOCTH:

- o0y4eHue;

BOCITUTaHMUE;

Pa3BUTHUC;
MIPOCBCIHICHUC,

o0pa3oBaTesibHbIE CUCTEMBI.

B npomecce u3ydeHus AMCHUIUIMHBI CTYJEHT TOTOBHUTCS K BHJAM MpodeccHoHaIbHON
JEATENbHOCTH U PEHICHUIO MpoQecCHOHaNbHBIX 3a1a4, npexycMoTpeHHbx @I'OC BO u yueOHbIM
IIJIAHOM:

Hay4HO-UCCIIEN0BATENbCKAs EATEIbHOCTD
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- HOCTAaHOBKA U PCIICHUC UCCICAOBATCIILCKUX 3a/1a4 B obmactu HAaYKU U 06pa30BaHI/IH;

- HpO(beCCHOHaHBHOfI ACATCIIbBHOCTH MCTOAOB HAYYHOI'O UCCIICAOBAHM.

3. TpeGoBaHus K pe3yJbTaTaM OCBOEHHS AUCHUILUIMHBI
[Iponecc n3ydeHns AMCUUIUIMHBI HAaMpaBiieH Ha (OPMHUPOBAHNE KOMIETEHUIUH U TPYIOBBIX
¢bynkuuit (mpodeccnonanpHbiil ctanaapt Ilegaror (memgaroruyeckas JeITEIBHOCTD B IOUIKOJIBHOM,
HavaJIbHOM O0IIEM, OCHOBHOM 0O0IIeM, cpenHeM o0meM o0pa3oBaHHU) (BOCIIMTATENb, YUUTEIb),
YTBEPIK/ICH NMPHKa30M MUHHUCTEPCTBA TPYa U COLMaibHOM 3amuThl NeS44u ot 18.10.2013).
BrImyckHUK 10JDKEH 001a1aTh cieIyouMe npodeccnoHanbHbiMu KoMmeTeHnusmu (I1K)
B COOTBETCTBUU C BUJIAMU JESITEIbHOCTHU:
IIK-1. roToBHOCTBI0 peain30BbIBAThH 00pa3oBaTe/bHbIe POrPaAMMBbI 10 Y4eOHBIM NpeAMeTaM

B COOTBETCTBUH C TpeﬁoBal—[l/lﬂMl/l 06pa30BaTeJ’lebIX CTaHAapTOB
neaarornyeCkas 1eaTeJibHOCTb

1 IK-T TOTOBHOCTEIO 3HATh:

pCaIN30BEIBATH - TEOPETUYECKHUE OCHOBBI COBPEMEHHON KBAHTOBOW XUMMUHU;
00pa3zoBaTeNIbHBIE TPOTPAMMBI 110 |- OCHOBHBIE MOJIOKEHHSI COBPEMEHHOW TEOPUHN XUMUYECKON
Y9eOHBIM MpeMETaM B CBSI3H,

COOTBETCTBUU C TPEOOBAHUSIMH - B3aMMOCBSI3b MEXY JIEKTPOHHON CTPYKTYpPOU U
00pa3oBaTeNbHBIX CTAHIAPTOB (GU3UKO-XUMHUYECKUMHU CBOMCTBAMH MOJIEKYIT;

- BOBMOXXHOCTH OCHOBHBIX COBPEMECHHBIX
KBAHTOBO-XMMHUYCCKHUX PaCYCTHBIX METOJ0B U o0JacTH ux
IIPUMCHUMOCTH;,

YMeTh:
- FPaMOTHO pelaTh 3a/lauM 10 CTPOCHHUIO MOJIEKYJ, BHIOUPATh
ONTUMAJIbHBIE ITyTU U METOJIbI PELLICHUS TEOPETUUECKUX 3a]1aY;

- pemiate  ypaBHeHue IllpenuHrepa W HMHTEpHpEeTUPOBATH
MOJIyYEHHOE PEeLIeHHE JJISl MPOCTEHIINX MOJIEKYJISIPHBIX CUCTEM
B MPUOMKCHUH TMHEWHBIX KOMOWHAIIMI aTOMHBIX OpOUTanei;

- 00CYXJ1aTh pe3yNbTaThl UCCIEI0OBAHUN MO0 KBAHTOBOW XUMHH,
OpUEHTUPOBATHCS B COBPEMEHHOI JHUTepaType MO KBAaHTOBOI
XUMUH,

BJIA/IeTh:

- OCHOBHBIMU TIOHATUSAMHU KBAHTOBO-XUMHUYECKOTO OMHCAHUS
DIIEKTPOHHOU CTPYKTYpPBI MOJIEKYIT;- IPEJICTABICHUSIMH O MECTe
KBAaHTOBOM XMMHH CPEIH APYTrUX HAyK, O 3HAYCHUH M 00JacTsIX
MCIIOJIb30BAHUSI BBIUMCIUTEIBHBIX METOJOB TEOPETHUECKOM
XUMHH;- 3HAaHUSIMM OCHOB TEOPUHU TIJIaBHBIX  Pa3zesioB
KBAaHTOBOM XHMHH UM CTPOCHHMSI MOJIEKYN, MpPUMEHEHUEM
OCHOBHBIX 3aKOHOB, METOJMKOW BBITIOJIHEHUSI PACUETOB C
MOMOIIBI0 M3BECTHBIX (OPMYT U YpaBHEHUH, CIPABOYHOU
JTUTEPATYPOU 110 KBAHTOBOW XUMUHU.

4. O0beM AMCHUILINHBI M BU/bI Y4eOHOH padoThI

Bcero Bocsmoit

Buy yue6HON paboTh 4acoB CEMECTP
KonrakTHas pabora (Bcero) 28 28
Jlexuun 14 14
IIpakTnueckue 14 14
CamocrosiTesibHas padoTa (Bcero) 44 44
Buabl IpoMeKyTOYHON aTTeCTAlUU

3auer +
O01mas TpPyA0eMKOCTh Yachl 72 72
QO0uiasi TPy10€eMKOCTh 3a4eTHbIE eJHHUIIbI 2 2
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5. Copep:xkanue QM CUUIITHHBI

5.1. Copnep:xanune MoayJiei AUCHUILINHBI

Mopyas 1. CTpoeHue BeliecTB ¢ TOYKH 3peHUs] KBAHTOBOW XMMMHU:

BBenenue B KBaHTOBYIO XUMHIO. MaTeMaTUYECKUH anapar KBAaHTOBOW Xxumuu. PaguansHoe
ypaBHenue peaunrepa. Atom H. CTpoeHue BelecTB ¢ TOUKU 3pEHUsI KBAHTOBOM XUMUMU.

Moayas 2. O0pa3oBaHne XMMHYECKHUX CBsI3eil ¢ TOUKM 3peHUs1 KBAHTOBOI XUMMU:

Xumuyeckas CBsi3b U CTpoeHue BeulectBa. KoBanenTHas cBs3b. OHHas M MeTaiuMyecKas
CBsI3b. MeXMONEKYISIpHBIE B3auMOIecTBUA. KOOpIMHALIMOHHBIE COEUHEHHUS.

5.2. Conep:xanue TUCHUINJINHBI:
Jlexnumn (14 u.)

MoayJas 1. CTpoeHue BelmecTB ¢ TOYKH 3peHUs1 KBAHTOBOM XumMuu (6 4.)

Tema 1. BBeieHre B KBAHTOBYIO XMMHUI0. MaTeMaTH4YeCKH annapaT KBAHTOBO XUMHMHU
(2 u)
Kpartkue cBeneHust 06 UCTOPUM pa3BUTHS KBAHTOBOM XUMUH.
[IpenMer u 3a1a4un KBAHTOBOM XHUMUHU.
OcCHOBHBIE TTIOHSITHSI KBAHTOBON XUMUM.
MeTo 161 KBAHTOBOM XHMUHU.

5. Maremaruueckuil annapat KBaHTOBOM XUMUMU.

5.1. OneparopHo€ UCUHCIICHUE.

5.2. JInHelHbIe CaMOCONPSIKEHHBIE ONIEPAaTOPBHI.

5.3. Oneparopsl IOTEHIUAIBHOW YHEPTUH, MPOEKIIMM MOMEHTA UMITYJIbCA U KHHETUYECKOH
SHEPrUH.

5.4. CoOcTBEeHHBIC 3HAYCHUS U COOCTBEHHBIC (DYHKIIMH JIMTHEWHOTO CaMOCOTIPSDKEHHOTO
omeparopa.

5.5. BonrHOBBIE (hyHKIIMH, HA KOTOPBIX OMPEIEICHBI TUHEHHBIE CAMOCOMPSIKEHHBIC OTIePaTOPhI
U UX CBOMCTBA.

Tema 2. PagnanbHoe ypaBaenne Llpequnrepa. Atom H (2 4.)
Cranuonapuoe ypaBuenue Hlpenunrepa u ¢pynkuus ['amMmuibToHa.
[Tpubnmkenus, nCob3yeMble IPU OMHCAHUU JBMXKEHUS JIEKTPOHA B aTOME BOJIOPOIa.
Cdepuueckas cucrema KOOpAUHAT.
JIBa Tumna peuenus paguanbHoro ypaBHenus Ipennnrepa nns aroma H.
ATOoMHas opOHTaIb.

6. PammanbHble pyHKIMU U paauanbHbie GYHKIUU pacnpeneneHus atoma H u
BOJIOPOJIOTIOAOOHBIX aTOMOB.

7.  Y310BBIE IOBEPXHOCTHU

Tema 3. CTpoeHue BelecTB ¢ TOYKH 3pEHUS] KBAHTOBOW XUMuUM (2 4.)

Powbd P

aogbrwbdPE

Teopus crpoenust aroma bopa. 3apsan siapa U NOPSAAKOBBIA HOMEp JIEMEHTA
CoBpeMeHHOE NIPEJCTABJIIEHNE O CTPOEHUH aToMa.

BonHOBO# XapakTep ABMKEHHUSI MUKPOYACTHLL.

BonnoBas pynkuus. BonnoBoe ypaBuenue Ilpenenrepa.

KBanTOBBIE UMCTIA.

[TpuHIMTBI 3aMI0JIHEHUST aTOMHBIX OpOUTaNIEH.

. OcHOBHBIE XapaKTEPUCTUKHU aTOMOB.

7.1. AToMHBII paanyc

7.2. IloTeHan noOHU3aLuH

7.3. CpoACTBO K JIEKTPOHY

7.4. MarauTHbII1 MOMEHT

8.  Aromnsle criekTpbl. CriekTp aroma BojiopoJia: cepuu Jlaiimana, bansmepa u Ilamena.

N oA WN P
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Moayas 2. O0pa3oBaHNe XMMHYECKHUX CBsI3eil ¢ TOUKM 3peHUs1 KBAaHTOBOI xumuu (8 4.)

Tema 4. XuMnueckas cBsi3b M CTPOeHHe BemecTBa (2 4.)

1.  OcHOBHbIE XapaKTEPUCTUKU XUMHUUYECKOH CBSI3U.

2. llpupoma XUMHUYECKOW CBs3M. MexaHW3M O0O0pa3oBaHMS XMMHUYECKOH  CBS3W,
pa3paboTaHHBIN A7 MOJEKYJIbl BOJOpoja. M3MeHeHHe MOTCHIMAIbHOW SHEPIUH CUCTEMBI JIBYX
aTOMOB BOJI0pO/Jia pH 00pa30BaHUN XMMHUECKOH CBSI3U.

3. Kiaccudukanus n XxapakTepuCTHKA TUIIOB CBSI3U B 3aBUCUMOCTH OT CHMMETPUH
AIEKTPOHHBIX 00JIAKOB.

4.  CrnexTpajbHbIE METO/Ibl UCCIICIOBAHUS

Tema 5. KoBasienTHas cBsA3b (2 4.)

1 MeTox Ball€HTHBIX CBSI3EH

2.1. OcHoBueble nosioxxeHust metona BC. BaneHTHOCTS.

2.2. HackpImmaeMocTh CBSI3H

2.3. [Ipo4HOCTH CBSI3U

2.4. [TonsipHOCTH CBSI3U

2.5. HanpaBneHHOCTh cBs3U. [ nOpuauzanus.

2.5.1. OcHOBHBIE TOJIOKEHUS TEOPUH THOPUAU3AIIIH.

2.5.2. Sp-rubpuanzanus (Ha KOHKPETHBIX IIpUMepax).

2.5.3. Sp2-rubpuam3anys (Ha KOHKPETHBIX IPHMEPAXx).

2.5.4. Sp3-rubpuam3anys (Ha KOHKPETHBIX IPHMEPAXx).

2.6. Pe3oHaHCHBIE CTPYKTYPBHI.

2.7. Teopusi B3aUMHOTO OTTAIIKUBAHUSI SJIEKTPOHHBIX Tap (Mojenb [ umiecnn).

2.7.1. Teopust mpOCTPaHCTBEHHOTO CTPOEHMS MOJIeKyIl [ miuterncu.

2.7.2. Monekynsl AX, AX2, AX3, AX2E, AX4, AX3E, AX2E2 AXS, AX4E, AX3E2,
AX2E3, AX6, AXSE, AX4E2,c TOUKHU 3peHus TPOCTPAHCTBEHHOTO CTPOEHUS MOJIeKya ['miiencu.

2.8. Metoa monekynsapHbIX opoutaneir (MMO).

2.8.1. Cymocts MMO.

2.8.2. Ilpuniunsl noctpoerus MO IByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYI.

2.8.3. IIpunmunel noctpoeHust MO IByXaTOMHBIX T€TEPOSACPHBIX MOJIEKYI.

2.8.4. 'eomeTpus MOJIEKYJI.

2.9. CpaBHUTENbHAS XapaKTEPUCTUKA METO/IOB BAJIEHTHOM CBSI3U M MOJIEKYJISIPHBIX
opOuTanei

Tema 6. MonHasi 1 MeTaj/sInyeckasi cBsi3b. MexxkMoJIeKyJIsipHbIe B3aumoaeincTeus (2
4.)

1.  HWonnas cBa3p. 1.1 [IpouHOCTS.

1.2. TIpocTpaHCTBEHHOE PACIOJIOKEHHE HOHOB.

1.3. DnexTpoHHas CTPYKTYypa.

2.  Merannndeckas CBSI3b.

3. MexmonekynsipHble B3aHMOCHCTBHSL.

3.1. Ban-nep-BaanbcoBbl B3aUMOJCHCTBHSL.

3.2. BonopoaHast CBs3b.

3.3. T'mapodoOHbIe B3aNMOCHCTBHS.

4. OCHOBHBIE TUITBI KPUCTALTUYECKUX PEHIETOK. B3auMOCBS3b MEXK Iy TUIIOM XUMUYECKOM
CBSI3U, KPUCTAJUIMYECKON PElIeTKON U (PU3NYEeCKUMU CBOMCTBAMM COEAMHEHUS

Tema 7. KoopanHanuonHbie coequHeHus (2 4.)

1. OCHOBHbBIC TIOHSTHS.
2. Tunel HU30MCPUHU KOMIIJICKCHBIX COCIUHEHUH.
3. CTpOCHI/Ie KOMILIEKCHBIX COEIMHEHUM.

3.1. CTpoeHre KOOpIUHAIIMOHHBIX COSTMHEHUN ¢ TOUKH 3pEHHUS METOa BAJICHTHBIX CBS3EH.
3.2. Teopus KPUCTAIITUYIECKOTO TOJIA.

3.3. ITpouHOCTH CBS3H.

3.4. MarauTHble CBOMCTBA.

3.5. Okpacka KOMIUIEKCOB.

3.1. CtpoeHne KOOpAMHAIMOHHBIX COEAMHEHHM ¢ TOUKHU 3peHuss MMO

4.  DHepreTwueckue AUArpaMMbl TOMOSIIEPHBIX MOJIEKYI U HOHOB.
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5. DHepreTuyecKue AuarpaMmbl T€TEpOsIEPHBIX MOJIEKYII U HOHOB.
6.  Kaxyro nnpopMmaIuio o CTpOSHHH U CBOMCTBaX MOJIEKYJI MOKHO M3BJICUb U3
SHepreTuYeckux auarpamm MO

5.3. Conep:xanue TUCHUNJINHBI:
[pakTuyeckne (14 4.)

Mopayas 1. CTpoeHue BellecTB ¢ TOUKH 3peHUs] KBAHTOBOW xumuu (6 4.)
Tema 1. BBeieHue B KBAHTOBYIO XUMMIO (2 4.)
Kpatkue cBenenust 06 ucropuu pa3BUTUS KBAHTOBOM XMUMMH.
[IpenMer u 3a1a4n KBAHTOBOM XHUMUHU.
OcHOBHbIE IOHATHS KBAHTOBOM XUMUMU.
MerTo1bl KBaHTOBOW XUMUHU.

5.  Maremarnueckuil annapat KBaHTOBOM XUMUMU.

5.1. OneparopHo€ UCUUCTICHUE.

5.2. JIuHeiiHble caMOCONPsKEHHbIE ONIEPaTOPhI.

5.3. Onepatopbl NOTEHIMAIBHON SHEPTUH, IPOEKIIMM MOMEHTA UMITYJIbCAa U KUHETUYECKOM
SHEpruMu.

5.4. CoOcTBeHHbIE 3HaYEHHSI U COOCTBEHHbIE (PYHKIIUN JTUHEWHHOTO CAMOCOTPSIKEHHOTO
omeparopa.

5.5. BonHOBBIE GyHKIIMH, HA KOTOPBIX ONPEIEICHbI JMHEWHbBIE CaMOCOIPSHKEHHBIE OMEPATOPhI
U X CBOMCTBa

Eal S

Tema 2. PagnanbHoe ypaBHenne Lllpequnrepa. Atom H (2 4.)
Craumnonaproe ypaBHenue llpeaunrepa n Gpynakmus ["ammibroHa.
[Ipubnmkenus, ucrob3yeMble IPU OMUCAHUU JBMXKEHUS JIEKTPOHA B aTOME BOJOPO/Ia.
Cdepuueckas cucrema KOOpAUHAT.
JIBa Tuna pemenus paauanbHoro ypasHenus [lIpenunrepa qis atoma H.
ATOoMHas opouTaIb.
6. Pamumanbuble pyHKIMU U panuanbHble GYHKINUU pacnpeneneHus atoma H u
BOJIOPOJIOTIOAOOHBIX aTOMOB.
7.  Y3710BBIE IOBEPXHOCTHU

ogbrwbdE

Tema 3. CTpoeHue BelleCTB ¢ TOYKH 3peHNs] KBAHTOBOM XuMuUM (2 4.)
Teopus crpoenust atoma bopa. 3apsan siapa u NOPAAKOBBIA HOMED JIEMEHTA
CoBpeMeHHOE MPEACTABICHUE O CTPOCHUH aTOMa.

BosiHOBO# XapakTep ABUKEHUS MUKPOYACTHL.

Bonnosas ¢pynkuus. Bonnosoe ypaBuenue Llpenenrepa.

KBaHTOBBIE UncCna.

[TpuHIMIBI 3aMI0JIHEHUS] aTOMHBIX OpOUTANICH.

. OCHOBHBIE XapaKTEPUCTUKHA ATOMOB.

7.1. AToMHBIN pannyc

7.2. IloTeHman HoHU3aNU

7.3. CpoACTBO K JIEKTPOHY

7.4. MarHUTHBIA MOMEHT

8.  Atommusle cnekTpbl. CiekTp aToma Bojopoja: cepuu Jlaiimana, bansmepa u [lamena

NOOTAWN P

Moayas 2. O0pa3oBaHne XMMHYECKHUX CBsI3eil ¢ TOUKM 3peHUs1 KBAHTOBOM xumuu (8 4.)
Tema 4. XuMnueckasi CBi3b M CTPOCHHeE BemecTBa (2 4.)

1. OcHoBHEBIC XapaKTCPpHUCTUKU XHMHUYECKOM CBS3H.

[MoaroroBneno B cucteme 1C:Yuusepcurer (000000736)

2. llpupoma xuMmMHuUeckodl cBs3M. MexaHu3M o00pa3oBaHMS XHMHUYECKOH  CBA3M,
pa3paboTaHHBIN 11 MOJIEKYJIBl BOAOpoaa. V3MeHeHHe MOTEHIUATBbHOW SHEPrHMHM CUCTEMBI JABYX
aTOMOB BOJIOPOJia IPU 00pa30BaHUK XUMUYECKOM CBS3H.
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3.  Kunaccudukamus u XxapakTepruCTUKA TUTIOB CBSI3U B 3aBUCHMOCTH OT CHMMETPUU
AIIEKTPOHHBIX 00JIAKOB.
4.  CrnexTpajibHbIE METObl UCCIICIOBAHUS

Tema 5. KoBanenTHasi cBsi3b (2 4.)

1 Meton BaneHTHBIX CBsI3€l

2.1. OcHoBHble nonoxenust meroaa BC. BajieHTHOCTS.

2.2. HacblaeMocCTh CBSI3U

2.3. [Ipo4HOCTH CBSI3U

2.4. [TonsipHOCTH CBSI3U

2.5. HanpaBneHHoCTh cBsA3U. [ 'nbpuauzanus.

2.5.1. OcHOBHBIE TIOJIOKEHUS TEOPUH THOPUAUZALIMH.

2.5.2. Sp-rubpuanzanus (Ha KOHKPETHBIX IPUMepax).

2.5.3. Sp2-rubpuau3anys (Ha KOHKPETHBIX IPHMEPAX).

2.5.4. Sp3-rubpuam3anys (Ha KOHKPETHBIX IPHMEPAX).

2.6. Pe3oHaHCHBIE CTPYKTYPHI.

2.7. Teopusi B3aUMHOTO OTTAJIKUBAHUS AJIEKTPOHHBIX Tap (Moenb [ umiecnn).

2.7.1. Teopust IPOCTPAHCTBEHHOI'O CTPOEHUS MOJIeKy [ miencu.

2.7.2. Monexynsl AX, AX2, AX3, AX2E, AX4, AX3E, AX2E2 AXS, AX4E, AX3E2,
AX2E3, AX6, AXSE, AX4E2,c TOUKkHU 3peHusi TPOCTPAHCTBEHHOTO CTPOEHUS MOJIeKya [ miencu.

2.8. Metoa monekynsapHbix opourtaneir (MMO).

2.8.1. Cymrocts MMO.

2.8.2. ITpuanuns! noctpoeHnss MO ByXaTOMHBIX TOMOSIACPHBIX MOJIEKYIL.

2.8.3. IIpuanmns! noctpoernss MO ByXaTOMHBIX F€TE€pPOSIAEPHBIX MOJIEKYIL.

2.8.4. 'eomeTpus MOJIEKYII.

2.9. CpaBHUTEIBHAS XapaKTEPUCTUKA METOJOB BAJICHTHOM CBS3U U MOJIEKYJISIPHBIX

opOuTanei

Tema 6. MonHas 1 MeTa/LInYecKas CBA3b. MexMoJleKyJIsipHbIe B3auMoaeHcTBUA (2 4.)
1.  Honnas cBa3p. 1.1 [IpouHoCTs.
1.2. TlpocTpaHCTBEHHOE PACHOJIOKEHHE HOHOB.
1.3. DieKkTpoHHas CTPYKTypa.
2.  Merannnueckas CBSI3b.
3. MexmonekynspHble B3aUMOCHCTBUSL.
3.1. Ban-nep-BaanbCoBbl B3aMMOICHCTBHS.
3.2. BogopoaHas cBsi3b.
3.3. I'mapodoOHbBIE B3aUMOICHCTBUS.
4. OCHOBHBIE TUIIbI KPUCTALTUYECKUX peHIETOK. B3auMOCB3b MEXK/Iy TUIIOM XUMUYECKOM
CBSI3H, KPUCTAIITMYECKON PElIeTKON U (PU3NUEeCKUMH CBOMCTBAMU COCAMHEHUS

Tema 7. KoopanHanuonHbie coequHeHus (2 4.)

1. OCHOBHBIC TIOHSTHS.
2. Tuner HU30MCPHUHU KOMIIJICKCHBIX COCIUHEHUH.
3. CTpOGHI/Ie KOMILIEKCHBIX COEIMHEHUM.

3.1. CTpoeHne KOOpAMHAIIMOHHBIX COEIMHEHUN C TOUKH 3PEHUS METOIa BAJICHTHBIX CBA3EH.

3.2. Teopus KpUCTAITIMYECKOTO MOJIS.

3.3. IIpouHOCTH CBS3H.

3.4. MarauTHble CBOMCTBA.

3.5. Okpacka KOMIUIEKCOB.

3.1. CtpoeHne KOOpAMHAIIMOHHBIX COEIMHEHHUH ¢ TOUKHU 3peHuss MMO

4.  DHepreTHueckue AUAarpaMMbl TOMOSIIEPHBIX MOJIEKYI U HOHOB.

5. DHepreTuyeckue AUarpaMMbl T€TepOsAEPHBIX MOJIEKYI U HOHOB.

6.  Kaxyro nnpopmaIuio o CTpOeHHH U CBOHCTBaX MOJIEKYJI MOKHO M3BJICUb U3
SHEepreTUYecKux auarpamm MO
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6. IlepeueHb yueOHO-METOAMYECKOT0 00ecTeYeHUsl AJIs CAMOCTOSITEIbHOI paGoThl
0o0yyaImuxcsi Mo JUCHUILINHE (MOIYJIIO)

6.1 Bonpochl 1 3a1aHuUs /151 CAMOCTOATEIbHON PadoThI
Bocbmoii cemectp (44 u.)

Moayas 1. CTpoeHue BellleCTB ¢ TOYKH 3peHUsI KBAHTOBOM XuMuu (22 4.)

Bua CPC: *IloaroroBka nuchbMeHHBIX padoT (3cce, pedpepaToB, 10KIa10B)

IIpumepnasi TeMaTuka pedeparos:

1. Vctopust OTKpBITUS CTPOEHUS aTOMa OCHOBHBIE MOJIEJIM CTPOEHUS aTOMa.
MHOTr03/1€KTPOHHBIE ATOMBI.

2. DHepreTudyecKue AUarpaMMbl IBYXaTOMHBIX TOMOSIEPHBIX U T€TEPOSIEPHBIX MOJICKYIL.

3. DnekTpocraTHyecKast IPUPoJia BOJOPOIHOM CBSZH

4. KucnoTsl 1 OCHOBaHUS B KOOPAWHAIIMOHHON XUMUHU.

5. OOBsicHeHHE OMOIOTHYECKUX (PYHKITUN TeMOTJIO0NHA Ha OCHOBAHWU KBAaHTOBO-
XMUMHUYECKUX PaCYETOB.

6. V3y4yeHne BIUSHUS ONITUYECKOM N30MEepUH Ha (apMaKoJIOTHUECKHE CBOMCTBA JIEKAPCTB.

7. UHayKTUBHBIN U pe30HAHCHBINA APPEKTHI B OPraHUUECKON XUMHUU.

8. Teopus )KeCTKUX U MITKUX KHCJIOT H OCHOBAaHHI.

9. TpaHCBIUSHUE B XUMUU KOOPAMHAIIMOHHBIX COCTMHECHUH.

11. JloHopHbIe Unca.

12. PeHTreHORIeTPOHHAS CIIEKTPOCKOTIHS.

13. Merton siiepHOTO MAarHUTHOTO PE30HAHCA B METUITHHE.

14. ®oTo37eKTPOHHAS CIIEKTPOCKOIIHS

15. HcTpus cTaHOBIIEHUS TEOPUU PE30HAHCA KaK OJTHOTO U3 HAMpaBJICHUM pa3BUTHS METO1a
BAJICHTHBIX CBSI3EH.

16. Hcnosb30BaHNE KBAHTOBO-XMMHUYECKHUX PACUETOB JBUKEHHS 2JICKTPOHOB B aTOMax U
MOJIEKYJIaX B OPraHUYECKOU XUMUHU.

17. Wctpus oTkpeiTus MeTona Xaptpu-Doka.

18. KBaHTOBO-XMMHYECKOE MOIECTUPOBAHUE B OPraHUYECKON XUMUM.

Bua CPC: *IloaroroBka K NpakTu4ecKuM / JIa0OpaTOPHBIM 3aHATHSM

IIpumepHBbIii epeYeHb BONPOCOB K MPAKTHYECKUM 3aHATHSIM:

1.0OnummTe SHEPreTHYeCKUii CEeKTP MPOCTEUIINX CUCTEM: YACTHUIIBI B IPSIMOYTOJIbHOM
MOTEHIIMATBFHOM AINKE, TAPMOHUYECKOTO OCIIMILISITOPA U KECTKOTO pOTaTopa.

2.0xapakrepusyiTe Kiaccu(UKalni MOJEKYISIPHBIX OpOUTaiei Mo CHMMETPHUH. S- U P-
opOHTAall P-3NEKTPOHHOE TPUOTIKEHUE.

3.0nummTe TOKaIU30BaHHbIE MOJIEKYIsIpHbIe opouTanu. V300pasure rubpuanbie opouTanu u
MpoLecc THOPUIN3aIINY.

4.0xapakTepu3ynTe TCOPHIO KPUCTAILTHIECKOTO ToJist. Onuiute nporece pacieruieans d u f

-YPOBHEM B MOJSAX PA3IMYHON CHUMMETPHH.

5. OxapaKTepmyﬁTe XUMHUYCCKYIO CBA3b B KOMIIJICKCHBIX COCIMHCHUAX HA OCHOBAHNU
JIOKaJIM30BaHHBIX 0p6I/ITaJ'IeI\/'L Onumure aToM BOAOpPOda € TOUYKH 3pCHUA TCOPUU Eopa. Hepe‘-II/ICJ'II/ITe
OCHOBHBIC XapaKTCPUCTUKHU XHUMHUYECKOM CBS3H.

8.0nuiuTe MEeTo bl UCCIAEAOBAHUS CTPYKTYPHBIX CBOMCTB MOJIEKYJ U KPUCTAJUIMUECKHUX
COCIUHEHUH.

9.ITosicauTe, 4yTO COOO¥ MPEACTABISIOT KOH(OPMAIIUU MOJIEKYI U TPUBEIUTE MPUMEPHI
MOJIEKYJ ¢ KOH()OPMAIIMOHHON N30MEpUEH.

10.KakoBbl OCHOBHbBIE COCTABJISIOLIME U OCHOBHBIE THUITBI MEKMOJIEKYISPHBIX
B3aHMOJICHCTBHI ?

11.KakoBbI OCHOBHBIE TUIIBI KPUCTAITHUECKUX perneTok? KakoBbl OCHOBHBIE TUITBI IE()EKTOB
B peaJIbHbIX KpUCTa/LIax?

Bua CPC: *BpinojiHeHre HHAMBUAYAJIbHBIX 32JaHUH
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Monyas 2. O6pa3oBaHne XUMHUYECKUX CBsI3€il ¢ TOUKH 3peHNsi KBAHTOBOW xumuu (22 4.)
Pemiuth KOHTPOJIBHYI0 padoTy Ha TeMy «Xumuueckas cssisb. Meroxg BC. Merox MO»

1. PaccmoTpeTh TUI THOPUAN3ALUY TIPEIOKEHHON MOJICKYITHI.

Sp-rubpuau3zanus (pacCMOTPETh Ha KOHKPETHBIX MTPUMEPAX).

Sp2-rubpuanzanus (paccMOTPETh Ha KOHKPETHBIX IPUMEPax).

Sp3-rubpunnzanus (paccMOTpPEeTh Ha KOHKPETHBIX MPUMEpax).

2. Onmcath CTpoeHHE MPEUIOKEHHON MOJIEKYIIBI ¢ TOUYKU 3PEHUSI TEOPUH MPOCTPAHCTBEHHOTO
CTpoeHus MoJieKy:l [ mnecnu.

Omnucarp monekynbl AX, AX2, AX3, AX2E, AX4, AX3E, AX2E2 c Touku 3peHus
MIPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYI | miecty.

Onucarp monekynbl AXS, AX4E, AX3E2, AX2E3, AX6, AXSE, AX4E2, ¢ Touku 3peHust
MPOCTPAHCTBEHHOTO CTPOCHUS MOJIEKYI | miecty.

3. IpencraBUTh PHEPTETUYECKYIO JHArPaMMYy ¢ TOUYKH 3peHuss MMO npenioKeHHOH

MOJIEKYJIbl. DHEPreTUYeCKHe TuarpaMMbl TOMOSIZIEPHBIX MOJIEKYJ M HOHOB (Ha KOHKPETHBIX
puMepax). JHEPreTUYECKUE AUarpaMMbl FreTepOosAEPHBIX MOJIEKYS U MOHOB (Ha KOHKPETHBIX
npuMepax).

Kaxyro napopmainio o CTpOCHHH 1 CBOMCTBAX MOJIEKYJT MOXKHO M3BJI€Yh U3 YHEPTETUUECKHUX
nuarpamm MO.

7. TemaTnka KypcoBbIX padoT (IIPOEKTOB)
KypcoBblie paGoThl (ITPOEKTHI) [0 AUCHUIUIMHE HE MPEAYCMOTPEHBI.

8. OueHovHbIE CpecTBA IS IPOMEKYTOUHOM aTTecTaluu
8.1. KomnereHuuu u 3Tanbl (JopMUPOBAHUA

Koapl komnieTeHImi Oranbl popMUpOBaHUS
Kypc, dopma Monynu (pa3aensl) TUCIUTUTAHBI
ceMecTp | KOHTPOJIsS
IK-1 4 xype, 3auer Monyns 1:
CtpoeHue BeulecTB ¢ TOUKH 3pEHHUsI KBAHTOBOM
BoceMmoii XUMHH.
ceMecTp
[K-1 4 xype, 3auer Monyns 2:
O0pazoBaHNe XUMUYECKUX CBSI3€H C TOUKHU 3PCHUS
Bocemon KBAHTOBOUW XUMUH.
ceMecTp

Cenennst 00 MHBIX JAUCHHMIVIMHAX, YYACTBYWOIIMX B (opMHPOBAaHMH JaHHBIX
KOMIIeTEHIHii:
Komnerennus I[TIK-1 ¢popmupyercs B mporecce U3y4eHus AUCLUIIINH:

AnanTtanMoOHHbIE BO3MOXHOCTH pPacTeHUH, AHaIMTHYECKas XUMHsL, AHATOMHUS U MOP(OJIOTUS
yenoBeka, buoreorpagusi, buonornueckre OCHOBBI CENbCKOTO XO3siicTBa, buoTexHosormueckue
npousBojacTBa Pecnyonmuku Mopaosus, buoxumus, boranuka, BBenenue B OHOTEXHOJOTHIO,
Bropuunsie metabonutsl pacrenuil, 'enetuka, ['ucronorus, 3oonorus, KonuuecTBeHHbIE pacyeTh
no xumuu, Komnonanas xumus, JlaGopaTopHblif MpakTHKyM 1O OMOXUMHMM, MeToauka o0ydeHHs
O6uonoruu, Metoauka oOyueHuss XuMmMuHM, Metoabl mpuembl pemieHust 3agad EI'D mo xumum,
Muxkpobuonorus, MuUKpOOpraHU3Mbl M 370poBbe, MonekyispHas Ouosnorusi, MoeKyaspHble
OCHOBBI HacjeJICTBeHHOCTH, Heoprannueckuii cunte3, OOmas u Heopranuueckass xumusi, OOmas
skostorusi, Opranundeckas xumus, Opranudeckuid cuHTe3, OCHOBBI aHTpomnoJiornu, OCHOBBI
O6unooprannueckoit xumuu, OcHOBbI reomopdonoruu, [Ipuknaanas xumusi, CanuTapHasi U MUIIEBas
Mukpobuonorus, CoBpeMeHHble TMOAXOAbl B 00ydeHuH XuMmMuM, COBpEeMEHHbIE MPOOIEMBI
ouotexHosoruyd, CoBpeMEHHbIE TMpOOJEeMbl U3y4eHHsT TEHETUKM uesioBeka, CoBpeMEHHbIE
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TEXHOJIOTMM B IIpolecce MpenojaBaHus XxuMuu, CouuanbHas »3KOJOTMS M palMOHAIbHOE
npupojonosb3oBanue, Teopus osBomonuu, Pusmosnorus pacreHuil, DOU3MOJIOTHS YEIOBEKA,
Ousnueckas xumus, PuroauszaiiH, diopucrtrka, XuMHS BBICOKOMOJIEKYJSPHBIX COCIMHEHUMH,
Xumusi MeTauioB, XHMHsS HEMETAUIOB, XUMHUSA OKpYXaWLIEH cpeabl, XUMHsS I0JIUMEPOB,
[uTonorus, STHOKYAbTYPHBIH KOMIIOHEHT IIKOJIBHOW OMOJIOTHH.

8.2. Iloka3aTre/m M KpUTEPUH OLICHUBAHUA KOMIIETEHIMH, IIKAJIbI OLleHUBAHUS

B pamxax mzydyaeMoi AMCHMIUIMHBI CTYAEHT JEMOHCTPUPYET YPOBHU OBJIAJCHUS
KOMITETEHIIUSIMU:

IloBBIlIEHHBIH YPOBEHB:
3HAET U TIOHMMAET TEOPETUYECKOE COJEPKAHUE AUCLUILIMHBI, TBOPYECKU MCIIOJIB3YET PECYpChI
(TeXHOJIOTHH, CPEACTBA) IS peuieHus MpodecCHOHANBHBIX 33/a4; BJIAJCeT HABBIKAMH PEIICHUS
MPaKTUYECKUX 3aa4

ba3oBblii ypoBeHb:
3HAET U MOHUMAET TEOPETUUYECKOE COJEp)KAaHUE; B JIOCTATOYHON CTENEHH CPOPMHUPOBAHBI YMEHHS
MPUMEHATh Ha MPaKTUKE M MEPEHOCUTh W3 OJHOM HaydHOH 00JIacTH B JPYryl0 TEOPETUYECKUE
3HAHMS; YMEHUS M HABBIKU JEMOHCTPHUPYIOTCS B Y4eOHOM M MPAaKTUYECKOW AEATEIbHOCTH; UMEET
HaBbIKM OIICHUBAHMSI COOCTBEHHBIX JAOCTH)KEHHMI; YMEET ONpeAessTh MpoOieMbl U MOTPEOHOCTH B
KOHKpEeTHOM 00acTu npodeccnoHanbHOM eI TeNbHOCTH

Iloporoselii ypoBeHb:
MTOHMMAET TEOPETHUECKOE COJIEpKaHUe; UMEET MPeJICTaBIeHNE O MpobaemMax, IpoIeccax, sIBICHUSX;
3HAKOM C TEPMMHOJIOTHEH, CYyITHOCThIO, XapaKTEPUCTHUKAMU U3y4aeMbIX SIBJICHUI; 1EMOHCTPUPYET
MPaKTUYECKUEe YMEHHUS TPUMEHEHUS 3HaHUM B KOHKPETHBIX CHUTYallUSX MpoQeccroHaIbHON
JESITEILHOCTH

YpoBeHb HUKE TOPOTOBOIO:
JEMOHCTPUPYET CTYACHT, OOHApYXHUBIIHUN IPOOENbl B 3HAHUSX OCHOBHOIO y4e€OHO-IIPOTrPaMMHOIO
MaTepuana, JONYCKAIOIIMKA TMPUHIUNUANBHbIE OHIMOKM B BBINOJHEHUM MPEAYCMOTPEHHBIX
MporpaMMOM  3aJlaHdi, HE CIOCOOHBIH TPOJOJDKUTH OOYYeHHE WM TPUCTYNIHTh K
po(ecCUOHAIBHON JIeATEIbHOCTH 110 OKOHYAaHMM By3a 0€3 JIONMOJHUTENIBHBIX 3aHATUH 110
COOTBETCTBYIOLEH AUCLHUIIINHE.

YpoBeHb Il kana oueHMBaHMS AJIS1 POMEKYTOYHOM Hlxana

c¢()OpMHUPOBAHHOCT aTrecTanuu OlLleHMBAHUS 110
M KOMIIeTeHINH JK3aMeH 3auer BPC
(muddepeHImpOoBaHHBIHI
3a4er)

[ToBbImIEHHBIN 3a4TEHO 90 - 100%
bazoBsiii 3a4TEHO 76 — 89%
[Toporoserit 3a4TEHO 60 — 75%
Hwuxe noporosoro HE3a4TEHO Huxe 60%

KpI/ITepI/II/I OLICHKH 3HaHUI CTYACHTOB IO JUCIHUIIIINHC

OLIeHKa ITokazarenu

3auTeHo CTyneHT 3HaeT: TEOPETUUECKNE OCHOBBI COBPEMEHHOM KBAaHTOBOW XMMMU;
OCHOBHBIE NTOJIOKEHHSI COBPEMEHHON TEOPHH XMMHUECKOH CBS3H;
B3aMMOCBSI3b MEXKIY JIEKTPOHHOM CTPYKTYPOH U (PU3UKO-XUMUYECKUMU
CBOMCTBaMH MOJIEKYJ; BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX
KBaHTOBO-XUMHUYECKUX PACYETHBIX METOJ0B M 00JIaCTH HX
MPUMEHUMOCTH.

JleMoHCTpHpyeT yMEHHE IPAMOTHO PEIlaTh 3aJjau [0 CTPOEHUIO
MOJIEKYJI, BHIOMpaTh ONTUMAIbHBIC TTYTH U METO/bI PEIICHUS

TEOPETUYECKUX 3a/1ay; pewmars ypasHeHue lllpenunrepa u
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HMHTEPIPETUPOBATH MOJIYYEHHOE PELIEHUE ISl TPOCTENIINX
MOJIEKYJISIPHBIX CUCTEM B MPUOJIMKEHUH JTMHEHHBIX KOMOMHAIUI
aTOMHBIX OpOHTaNel; 00CYXKIaTh pe3yabTaThl UCCIEIOBAHUH T10
KBAaHTOBOM XHMMUHU, OPUEHTUPOBATHCS B COBPEMEHHOM JIUTEPATYPE 1O
KBAaHTOBOM XUMUHU.

OTBeT JOrMYeH U TOCIe0BATENICH, OTINYACTCS INTyOMHON U MOJIHOTOM
PacCKpbITUSI TEMBI, BBIBOJIbI JOKA3aTEJIbHBI.

Hesaureno CryzneHT AeMOHCTpUPYET HE3HAHUE OCHOBHOTO COJIEPKAHUS TUCLIUIUINHBI,
oOHapyXH1Basi CYIIECTBEHHBIE TPOOEIBHI B 3HAHUAX YIeOHOTO MaTrepuaa,
JOTTYCKAeT MPUHIUITNAIbHBIE OIIMOKH B BBHIIIOJHEHUH MpeJiaraéMbIX
3a/IaHNM; 3aTPYAHACTCS JeNaTh BEIBOABI M OTBEYATh HA JOIOJHUTEIBHbIE

BOIIPOCHI IIPEINOIaBaTENs.

8.3. Bonpocsl, 3a1aHus TeKYIero KOHTPOJIS
Moayab 1: CTpoeHue BelllecTB ¢ TOYKH 3peHUs] KBAHTOBOH XUMHHU
ITK-1 roToBHOCTBI0 peajn30BbIBaTh 00pa3oBaTe/bHbIE MPOTPAMMBI N0 YYeOHBIM
NpeAMeTaM B COOTBETCTBUH € TPeGOBAHUAMHU 00Pa30BaTeIbHbIX CTAHIAPTOB
1. HaTB ONpCACICHUA TOHATUAM «XUMHYECKUH JJIEMEHT», «aATOM». HpI/IBGCTI/I TEMBbI
IOKOJIBHOI'O0 KypCa XWMHH, B KOTOPBLIX BBOJATCA JAHHBIC TIOHATHA. Vka3aTe Ha OCHOBE
MCKIPEIMETHBIX CBSI3€H C KaKUM OpeaAMETOM HAYUHACTCA q)OpMI/IpOBaHI/Ie JaHHBIX MOHSITHHA B
Kypce XUMHUHU
2. Yka3arb Hel\/’ICTBI/ISI, KOTOPBIC YyHAIIUECAd JOJIKHBI OCYIICCTBUTE JIJI4 BBITIOJTHCHUA SaHaHI/II\/II
Ha KOJIMYECTBEHHYIO XapaKTEepPUCTUKY COCTaBa aTomMa
3. IlpuBecTn mniaH XapakTEPUCTUKU 3JIEMEHTA IO €ro IOJO0XKEHUI0 B IMEPHOAUYECKON
cucreme. OxapaKkTepu30BaTh 0 MOJI0KEHHUIO B IEPUOJINYECKOIN CUCTEME CIEAYIOUE XUMUYECKUE
AJIEMEHTHI: a) KaJluid, 0) OepuIUInid, B) cepy
CdopMynrpoBaTh NOHATUS, CBSI3aHHBIE C KBAHTOBO-MEXaHUYECKUMU IPEACTaBICHUSIMH,
MO3BOJISAIOIIMMU B Kypce IIKOJIbHOM XUMHH OOBSCHUTH CTPOEHHUE IEKTPOHHBIX 000I04E€K aTOMOB
4. Yka3arb AeHCTBUS, KOTOPbIE YJalllUecs TOJIKHBI OCYIIECTBUTD AJIS BHIIOJHEHUS 3aaHUI
Ha CTPOEHHE MIEKTPOHHBIX 000s104eK aToMOB Motynb 2: OGpa3oBaHle XMMUYECKHUX CBSI3€H ¢
TOYKH 3pEHUS KBAHTOBOM XUMMH.

IIK-1 roToBHOCTHI0 peajin30BbIBATH 00pa3oBaTe/JbHbIE MIPOrPAMMBbI 10 Y4eOHbIM
npeaMeTaM B COOTBETCTBHM C TPeOOBAHUSIMU 00pa30BaTeIbHbIX CTAHIAPTOB

1. C(bOpMy.]'II/IpOBaTB IIOHATHA, CBA3aHHBbIC C KBAaHTOBO-MCXaHUYCCKUMU u
CTCPCOXUMHUYCCKUMU MPECACTABICHUAMHA, NO3BOJIAIOIMINEC B KYPCC OpFaHquCKOﬁ XUMHUHA OOBSICHUTD
BaJICHTHBIC COCTOAHHUS aTOMA YIJICpOJa. Omnucartb MOJCJIb aTOMa yrjiepoJa B Sp3', Sp2', S

-ruOpHuIM3aluy B MOJIEKYJIaX U MEXaHu3M npoueccasp3-ruopuauzanuu. OxapakTepru3oBaTh
G-T-CBSI3U

2. IlpuBecTn METOIMUYECKYIO CXEMY CHCTEMAaTH3alluy 3HAHUI O CTPOCHUH BEILIECTBA.

3. Ilpemnoxuth TaOIUIly, OTpaXKArOUIYIO TIpoIecc OOpa3oBaHUs HOHOB U IIPOIECC
0o0pa3oBaHUsl MOHHOM CBSI3M, KOTOPYIO HEOOXOAMMO 3amloJHUTh YYalluMcs Ui aKTyalu3aluu
3HaHu 1o TeMe «VI3MeHeHue uMciaa JIEeKTPOHOB Ha BHELIHEM 3HEPreTMYECKOM YPOBHE aTOMOB
XUMHUYECKUX 3J1eMEHTOBY. [IpuBecTu npumepsl.

4. CpaBHUTh METAJUIMYECKYIO, KOBAJIEHTHYIO U HOHHYIO CBs3u. [1o pe3ynabTaram cpaBHEHUS
MPEUIOKUTh YJaluMes 8 Kiacca TaOluIly JUIsl 3all0JIHEHHS.

5. IlpeanoxuTe TabmuIly, OTpaXkarollyl0 Ipoluecc 00pa3oBaHMsS HOHOB M MpOIECC
0o0pa3oBaHUs MOHHOM CBS3M, KOTOPYIO HEOOXOAMMO 3allOJHUTh Y4alluMCs JUIsl aKTyalu3aliu
3HaHUM 1o TeMe «VI3MeHeHue uMcia PIEKTPOHOB Ha BHEUIHEM JHEPreTHYECKOM YPOBHE aTOMOB
XUMUYECKUX 3JIeMEHTOBY. [IpuBecTr mpumepsl.

8.4. Bonpochbl NpOME:KYTOYHOM aTTeCTAlMU
Bocbmoii cemectp (3auer, ITK-1)
1. [IpuBecTu KpaTkue cBeeHHUsI 00 UCTOPUM PAa3BUTHUS KBAHTOBOM XUMUHU.

2. IIpuBecT OCHOBHBIE IIOHATUS KBAHTOBOW XMMUMU.
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Onucars METOABI KBAHTOBOW XMMMUH.
Onucarb MaTeMaTU4ECKU armapar KBaHTOBOM XUMUM.

SAE

[IpuBectu cranmonapuoe ypasaenue lllpeaunrepa u pynkuuns ['amunbrona.

6. Omnwucate NpUOIMKEHUS, UCTIONB3yeMble TIPU ONMCAHUHN JABIKEHHS JJIEKTPOHA B aTOME
BOJIOPO/JIA.

1. Onucats 1Ba TUIA pelieHns paanaibHoro ypasHenus Llpeaunrepa g aroma H.

8. [IpuBecTu moHsTHE «aTOMHAsi OPOUTAIIBY, OTIMCATH PAJHaIbHbIC (PYHKIUH U
panuanbHbie GYHKIUU pacnpeneneHus aroMa H u Bo1opo10mo 00HbIX aTOMOB.

9. Onucatb Teopuro cTpoeHust atoma bopa. 3apsy siapa v OpsIAKOBBII HOMED 3JIEMEHTA.

10. Ornucarb KBAaHTOBBIE YHCTIA.

11. Omnwucats NPUHIMIIE 3aII0JTHEHHSI AaTOMHBIX OpOUTAJICH.

12. OnucaTth OCHOBHBIE XapaKTEPUCTUKU aTOMOB.

13. Onucatbh aTOMHBIE CHIEKTPBI, CIIEKTP aTOMa BojopoJa: cepuu Jlaiimana, bansmepa u
[Tamena.

14. OnucaTth OCHOBHBIE XapaKTEPUCTUKU XUMHUUECKOMN CBSI3H.

15. Onucath MexaHU3M 00pa30BaHMsI XUMUYECKON CBSA3H, pa3paOOTaHHbIHN JUIsI MOJIEKYJIbI
BOJIOPO/JIA.

16. [IpuBecTu knaccu(UKanio U XapaKTEPUCTUKY TUIIOB CBSI3U B 3aBUCUMOCTH OT
CUMMETPHUH AIIEKTPOHHBIX 00JIAKOB.

17. OnucaTp CIEKTpaIbHbIE METO bl UCCIIEI0BAHMUS.

18. Ommcath ocHOBHBIE TookeHus MeTtona BC. BajgeHTHOCTS.

19. Onucath TaKylo XapaKTepUCTUKY XUMHUYECKOH CBS3U KaK «HACBIIIAEMOCTh CBSZH.

20. Onucarh TaKylo XapaKTepUCTUKY XMMHUECKOM CBS3U KaK «IIPOYHOCTD CBSAZH.

21. Onucath Takylo XapaKTepUCTUKY XUMHUECKOH CBSI3U KaK «IOJIAPHOCTDH CBSA3ZH).

22. Onucath TaKylo XapakTepUCTUKY XMMHUECKOMN CBSI3U KaK «HAIPABIEHHOCTH CBSI3U» U
OCHOBHBIE TOJIOKEHUS TEOPUN THOPUIU3ALINH.

23. Omnucarp Sp-rubpuau3amnuio (Ha KOHKPETHBIX TPUMEPAX).

24, Omnucartp Sp2-ruOpuan3anuo (Ha KOHKPETHBIX PUMEPAX).

25. Omnucarp Sp3-ruOpuan3anuo (Ha KOHKPETHBIX PUMEPAX).

26. Onucatb TEOPUIO MPOCTPAHCTBEHHOTO CTPOCHUS MOsIeKyl [ miencu.

27. Onucatp reomerputo mosiekysn AX, AX2, AX3, AX2E, AX4, AX3E ¢ Touku 3peHus
MIPOCTPAHCTBEHHOTO CTPOSHUS MOJICKY | Miiencu.

28. Onucate reometputo mosiekyn AX2E2 AXS, AX4E, AX3E2, AX2E3, AX6, AXSE,
AXA4E2,c TouKku 3peHHs MPOCTPAHCTBEHHOTO CTPOCHUS MoJieKyln [ miencu.

29. Onucath CyIIHOCTh METOJIa MOJIEKYISIpHBIX opOuTaneit (MMO).

30. Onwucatp npuHIUIEL HocTpoeHust MO 1ByXaTOMHBIX TOMOSIIEPHBIX MOJIEKYII.

31. Onwucatp npuHIUIEL HocTpoeHust MO ByXaTOMHBIX I'€TE€pOsIEPHBIX MOJICKY.

32. J1aTh CpaBHUTENBHYIO XapaKTEPUCTUKY METOJIOB BaJICHTHOM CBSA3M U MOJIEKYJISPHBIX
opOuTanei.

33. Omnwucath XapakTepUCTUKU HOHHOMU CBSI3U.

34. Onucarh METAIUIMYECYIO CBSI3b.

35. Onucate MEXMOJIEKYIISIpHbIE B3aUMOIEHCTBUS.

36. OnucaTh OCHOBHBIE THIBI KPUCTAIUIMYECKUX PEIIETOK U B3aUMOCBSI3b MEX/1y TUIIOM
XUMUYECKOH CBSI3U, KPUCTAJUINYECKOHN PEIIeTKON U (PU3NYECKUMU CBOMCTBAMU COEAMHEHUS.

37. Omnwucatp TUITBI H30MEPUH KOMIUIEKCHBIX COEAMHEHUH.

38. Omnwucath CTpo€HUE KOMIUIEKCHBIX COSIMHEHHH .

39. Omnwucath CTpoeHHE KOOPAMHAMOHHBIX COEJMHEHUI ¢ TOUKHU 3pEHUSI METO/1a
BaJICHTHBIX CBA3CH.

40. Onucarb cTpoeHNHE KOOPAVMHALMOHHBIX COEAMHEHUH ¢ TOUKH 3peHust MMO.

41. Onucarb 3HEpPreTU4ecKre TuarpaMMbl FOMOSIIEPHBIX MOJIEKYJ U HOHOB.

42. Omnwucatp 3HEPreTHYECKUE JUarpaMMBbl T€TEPOSAEPHBIX MOJIEKYIT U HOHOB.
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43. Kakyto nH(popmManuio o CTpOCHUHU U CBOMCTBAX MOJIEKYJI MOYKHO M3BJICUb U3
sHepreTuyeckux auarpamm MO.

8.5. Meroauyeckne marepuaibl, ONpeejsIoNIMe NPOLEeIyPbl OLEHUBAHUS 3HAHMIA,
YMEHHUIi, HABBIKOB U (MJIHM) ONbITA eATEJbHOCTH, XapaKTepPU3yOIMX 3Tanbl GopMupoBaHus
KOMIIeTeHII M

[IpomexyTouHas aTTecTanus IpOBOIUTCS B GOpMe 3adeTa.

3aueT Mo3BOJISIET OLUEHUTh CHOPMUPOBAHHOCTH KOMIIETEHLUN, TEOPETHUECKYIO MOATOTOBKY
CTYIEHTA, €ro CIOCOOHOCTh K TBOPUYECKOMY MBILUIEHHIO, TOTOBHOCTD K MPAKTUYECKOM 1€ATENbHOCTH,
prOOpPETEeHHBIE HAaBBIKA CAaMOCTOSTEIBHOW pabOThl, yMEHUE CHHTE3UPOBATH MOJyYCHHBIC 3HAHHUS U
IIPUMEHATH UX IIPU PELICHUN IIPAKTUYECKHX 3a1a4.

[Ipn OambHO-pPEUTHHIOBOM KOHTPOJIE 3HAHUN MTOrOBasl OIL[EHKA BBICTABISETCS C YYETOM
HaOpaHHOU cyMMBbI OaJlJIOB.

CobecenoBanue (yCTHBIN OTBET) Ha 3a4eTe

Jnst oneHKH cHOPMUPOBAHHOCTH KOMIIETEHIIMM TIOCPEACTBOM cobeceoBaHus (YCTHOTO
OTBETA) CTYJAEHTY MPEIBAPUTEITHHO TMpeJiaraeTcsl MepeyeHb BOMPOCOB MIIM KOMIUIEKCHBIX 3a/IaHHM,
MPEIoJarallinX YMEHHE OPHEHTHPOBATHCS B IMPOOJEMe, 3HAaHHE TEOPETUYECKOTO MarepHana,
YMCHUA NNPUMCHATL €TO0 B HpaKTH‘IeCKOﬁ HpO(beCCI/IOHaJ'H)HOI\/’I JCATCIIBHOCTH, BJIaICHUEC HAaBBIKaMU U
IMpruEMaMH BBITIOJITHEHUA MMPAKTUICCKUX 3a)1'aHPII7L

[Ipu oieHke NOCTHKEHUI CTYJJEHTOB HEOOX0IMMO 00pariath 0co00e BHUMAaHUE Ha:

— YCBOGHHE MPOTPaMMHOT0 MaTepHaa,

— YMCHHE U3Jiaratb HpOFpaMMHBIﬁ MaT€pual HAYy4YHBbIM A3BIKOM;

— YMEHHE CBSI3bIBATH TEOPHIO C MIPAKTUKOM;

— YyMEHHE OTBEYaTh HA BUJON3MECHEHHOE 33/]aHUE;

— BIIaJICHHE HABBIKAMU ITOMCKA, CHCTEMAaTH3aI[H HEOOX0AMMBIX UICTOUHUKOB JINTEPATYPHI 10
n3ydaemMou mpooieme;

— yMeHHe 000CHOBBIBATH MPHHATHIC PELICHNUS;

— BJIaJICHHE HABBIKAMU M IPUEMaMH BBITTOJTHEHUS TPAKTHUECKHUX 3aJaHUi;

— YMEHHE NOJKPEIUIATh OTBET HIUTIOCTPATUBHBIM MaTEPHAIIOM.

TecTrl

[Ipu onpeneneHun ypoBHS TOCTHXKEHHH CTYACHTOB C TIOMOIIBIO TECTOBOTO KOHTPOJIS
HeoO0XxoauMo oOpainarh 0co60e BHUMAaHKE Ha CIIEAYIONIEE:

— OIICHUBAETCS MOJTHOCTHIO MPABUIIBHBIA OTBET;

— IIpeno/iaBaTesieM JI0JDKHA OBITh OTIpe/ie/iecHa MaKCUMallbHas OIICHKA 3a T€CT, BKJIFOYAFOITHI
OTIPEICTICHHOE KOJIMYECTBO BOIIPOCOB;

— IIpeno/iaBaTesieM MOXKET ObITh OTIpeieJieHa MaKCUMaJIbHAs OIICHKA 3a OJIMH BOIIPOC TECTa;

[Toaroroneno B cucteme 1C:Yuusepcurer (000000736)
— TI0 BOTIIPOCaM, MPeayCMaTPUBAIOIINM MHOKECTBEHHBIN BHIOOD MPABUIIBHBIX OTBETOB,
OILIEHKA OMpPEeIEAETCS UCX0/I1 U3 MAaKCUMAJIbHOM OLIEHKH 33 OJJUH BONPOC TECTA.

ITucbmMeHHast KOHTpOJIbHAs paboTa

Bupl KOHTPOJIBHBIX Pa0OT: ayAUTOPHBIE, IOMAIIHUE, TEKYIIHE, YIK3aMeHAllMOHHBIE,
MUCbMEHHBIE, Ipaduyeckue, NpakTHuecKue, GpoHTalIbHbIe, MHIUBUAYaIbHbIE. CHcTeMa 3a/laHHH
MUCHMEHHBIX KOHTPOJIBHBIX paboT JOJDKHA!

— BBISBJISITH 3HAHMSI CTYJICHTOB I10 ONIPEAEICHHON AUCIUIIINHE (pa3feny JUCIUILINHEI);

— BBISIBIIATH IOHUMAaHUE CYILIHOCTH U3Y4acMBbIX IIPEAMETOB U SIBJICHUH, X 3aKOHOMEPHOCTEN;

—BBISIBJIATH YMEHUE CAMOCTOSTENIFHO JIeTIaTh BBIBOJBI M 0000IICHHS;

—TBOPYECKH UCIOJIb30BATh 3HAHNS U HABBIKU.

TpeboBanus K KOHTPOJILHON paboTe MO TEMATHUECKOMY CO/IEP’KaHUI0 COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxoxe KOHTPOJIbHBIE pabOTHl MOTYT BKIIIOYATh NIEpEUYEHb MPAKTUUYECKUX 3aJaHUM.
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KonTtekcTHas yueOHas 3agaua, mpoOieMHasi CUTyalusl, CUTyalluOHHas 3a/a4a, KelicoBoe
3aJlaHue

[Ipu onpeneneHuu ypoBHS JOCTHKEHUN CTYICHTOB MIPH PELUICHUU YI€OHBIX MPAKTUYECKUX
3a/1a4 He0OX0IMMO oOpamaTh 0co00e BHIMaHUE Ha CIEAYIONIEe:

— CIIOCOOHOCTBH OTIPECIATh U MPUHUMATH IIETH y4eOHOH 3a/1auu, CAMOCTOSITETIHHO U
TBOPYECKHU TUIAHUPOBATH €€ pelIeHNe KaK B TUITMYHOMN, TaK U B HECTAHJAPTHOW CUTYaIlUH;

— CHCTEMaTHU3UPOBaHHbIE, ITyOOKNE U TIOJTHBIE 3HAHUS TI0 BCEM pa3/ieiiaM IpOrpaMMBl;

— TOYHOE€ HUCIOJIb30BAHNE HAYYHOU TEPMUHOJIOTHH, CTUIIMCTHYECKH TPAMOTHOE, JIOTHYECKH
[IpaBUJIbHOE U3JI0KEHHE OTBETA Ha BOIPOCHI U 331aHNUS;

— BJIaJIEHUE UHCTPYMEHTapUeM y4eOHOW ITUCUUIUIMHBI, yMEHUE ero 3p(PEeKTUBHO
MCTOJIb30BATh B IIOCTAHOBKE M PELICHUN YYEOHBIX 3a/1a4;

— I'PaMOTHOE MCIOJIb30BaHUE OCHOBHOM U JOIIOJIHUTEIBHOM JIMTEPATYPHI;

— YMEHHE UCII0Ih30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTHHU ISl PEIICHUS
y4eOHBIX 33124, UCIOJIb30BaTh HAYYHBIE TOCTHKEHUS IPYTUX TUCIUTUINH;

— TBOpYECKasi CAMOCTOSITENbHAs paboTa Ha MPAKTUYECKUX, JTA0OPATOPHBIX 3aHATHUSX,
aKTHBHOE YJaCTHE B TPYIIIOBBIX 00CYKICHUSIX, BRICOKHN YPOBEHB KYJIbTYpPhI HCIIOJTHEHHUS 3aJaHUH.

9. Ilepeyenb 0CHOBHOI1 1 10NOJHUTEIbHOH y4eOHOl JuTepaTtypbl OcHOBHAS
JuTeparypa

1.  T'nmaxka, H. JI. O6mras xumus [Teker] : yae6. mist 6akanaspos / H. JI. Inmuaka. — 19-¢
u31., nepepad. u gom. — M. : FOpaiir, 2013. — 900 c.

2.  Epwmaxos, A. 1. KBanToBast MexaHuKa ¥ KBaHTOBas XuMus [Tekcr] : yaed. mocooue /
A. W. EpmakoB. — M. : IOpaiir, 2014. — 555 c.

3. Kpamenunnwn, B.M. KBaHTOBass XWMuSi W KBaHTOBash MEXaHWKAa B TNPHUMEHEHHH K
3amauam : yueOHoe mocobue / B.M. Kpamenunun, E.I'. T'azenayp, JI.B. Ky3smuna. — Kemeposo
KemepoBckuii rocynapctBeHHblii yauBepcuter, 2012. — 56 ¢. — Pexxum gocTymna: mo HOAMUCKE. —
URL: http://biblioclub.ru/index.php?page=book&id=232678

JonoaHuTeILHAS JUTEpPAaTypa

1. T'panpgbepr, 1. U. Opranndeckas xumus [Teker] : yue6. mis 6akanaspos / 1. U.
I'pann6epr, H. JI. Ham. — 8-e uza. — M. : FOpaiir, 2013. — 608 c.

2. Adonuna, JL.U. Heopranuveckas xumus : yueoHoe nocooue / J.U. Adonuna,
A.N. Anapnes, A.A. KazakoBa. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBIN TEXHUYECKUM
yHuBepcuteT, 2013. — 104 c. — PexxuMm goctyna: 1mo noAmnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=228823 . — ISBN 978-5-7782-2172-7. — Texct
. DJIEKTPOHHBIH.

10. IlepeyeHnb pecypcoB HH()OPMAIHOHHO-TEJIEKOMMYHMKAMOHHOI ceTu « AHTEepHET»

1. http://www. alhimik.ru - Alhimik. ITone3Hbie COBETHI, OIBITH, XAMHYECKHE HOBOCTH
BUPTYaJIbHBIN PENIETUTOP, HCTOPHSI XUMHUH.

11. Meroauyeckue yKkazaHusi 00y4aomMMcsi 0 0CBOEHHIO U CUMILIMHBI (MOTYJI51)

IIpu ocBoeHMM MaTepuaa AUCHUITIIMHBI HE00X0AUMO:

— CIJTAHMPOBATH U PACIIPEICTUTh BpeMsi, HEOOX0AUMOE Ul U3yUeHUS JUCLUIUINHBL;

— KOHKPETH3MPOBAaTh JJIs ce0s IJIaH U3ydeHHs MaTepuana;

— 03HaKOMHTbHCS C 00BEMOM U XapaKTepOM BHEAYIUTOPHOM caMOCTOATENIbHON paboThl yist
ITOJIHOLICHHOT'O OCBOEHUS KaXKJI0M U3 TEM JUCLUIUIMHBI.

Cuenapuii u3y4eHus Kypca:

— npopaboTaiTe KaKIyl0 TEMY I10 IpeAaraéMoMy HUXKe alrOpUTMY JIeHCTBUM;

— U3Y4MB BECh MATEPUAJl, BBIIIOJHUTE UTOTOBBIN TECT, KOTOPBIN IIPOJIEMOHCTPUPYET
TOTOBHOCTS K ClIaye 3a4yeTa.

AnropuTt™ paboThl HaJ KaX 101 TeMOH:

— U3Y4MTE COJEPKAHUE TEMBI BHAYAJIE 110 JIEKIIMOHHOMY MaTepUaiy, a 3aTeM 10 ApyTruM
HACTOYHUKAM;

— IIPOYUTANTE AONOIHUTENBHYIO JIUTEPATYPy U3 CIIUCKA, IPEIUIOKEHHOIO IIPEI0JaBaTeIIeM;
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— BBIIUIIUTEC B TCTPAaZlb OCHOBHBIC KATCTOPUU U IICPCOHATIUU 110 TEMC, UCIIOJIb3Ys
J'ICKHI/IOHHLIﬁ Marcpural uiu CJIoBapu, 4TO NIOMOXKET GBICTpO MOBTOPHUTHL MAaTCpHaJI IPpU MOATOTOBKC K
3a4ery;

— COCTaBbTE KPATKHI TUIaH OTBETA MO KaXJIOMY BOIIPOCY, BBIHOCUMOMY Ha 00CYX/ICHHE Ha
nabopaTOpPHOM 3aHATHUU;

— BBIYUHUTC OIMPCACIICHUSA TCPMHUHOB, OTHOCAIIUXCA K TEMC;

— IIPOJyMalTe IPUMEPHI U WILTIOCTPALIUH K OTBETY 10 U3y4aeMOU TEME;

— HOI[6epI/ITe OUTAThI YYCHBIX, O6HICCTBCHHBIX I[eHTeJIeI;'I, HY6JH/IHI/ICTOB, YMECTHBIC C TOYKHN
3peHust 00Cy)aaeMon TPOOIJIEMBI;

— HpOHYMBIBaﬁTC BBICKA3bIBAHUS 110 TCMaM, IMPEAIOKCHHBIM K Ha60paT0pHOMy
3aHSTHIO.

Pexomennarmu o pabote ¢ IuTepaTypoi:

— 03HAKOMbBTECH C AHHOTALMAMH K PEKOMEHJOBAHHOM JINTEPATypE U ONPEIEIUTE OCHOBHOM
MCTOJ U3JIOKCHHUA MaT€pHrajia TOro UJIM HHOTO HCTOYHHKA,

— COCTaBbTE COOCTBEHHBIE AHHOTAlUU K APYT'UM UCTOUYHHKAM Ha KapTOYKaXx, 4YTO IIOMOXKET
IIpH MOATOTOBKE pedepaToB, TEKCTOB peyuei, pU MOJIrOTOBKE K 3a4eTy;

— BI)I6CpI/ITC T€ UCTOYHUKH, KOTOPLIC HanoOoJee NOAXOAAT IJIA N3YUCHUS KOHKpCTHOﬁ TEMBI

12. Mepeyenns HHGOPMAIMOHHBIX TEXHOJIOTHii

Peanmuzamust  yaeOHON TIporpaMmbl  OOECMEYMBAETCS JIOCTYIIOM KaXJOTO CTYACHTA K
nH(OPMALIMOHHBIM pecypcaM — JJIEKTpOHHOW OuOnuoTeke u cereBbIM pecypcam Murepner. s
ucnonsr3zoBanus KT B yaeOHOM mporiecce UCroib3yeTcs MporpaMMHOE 00eCTICUeHHE, TIO3BOJISIOIIEE
OCYILIECTBIISITh MOUCK, XpaHEHHE, CUCTEMAaTU3allNI0, aHAJIN3 U MPE3eHTAlUI0 UH(POpPMAaLUU, SKCIOPT
nHpopMalry Ha U(POBBIE HOCUTENHU, OPraHU3AIMI0 B3aUMOJCHCTBYS B peaIbHON U BHUPTYaJbHOMI
00pasoBaTelIbHON cpejie.

WnnuBuayanbHble pe3yiabTaTbl OCBOEHHUS JUCHMIUIMHBI CTyAEHTaMU (PUKCUPYIOTCS B
AIIEKTPOHHOU MH(OPMALITMOHHO-00Pa30BaTENbHON Cpelle YHUBEPCUTETA.

12.1 IlepeyeHb NPOrpaMMHOI0 o0eceYeHu st
1. Microsoft Windows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuausepcuret [ITPOD

12.2 Ilepevyenb NHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

(oOHOBJIEHH E BBINOJIHSIETCA e3KeHe/leIbHO)

1. Uudopmanuonno-mpaBoBas cuctema «['”APAHT» (http://www.garant.ru)

2. CnpaBounas npaBoBas cucrema «KoucynprantILroc» ( http://www.consultant.ru)

12.3 IlepedyeHb cOBpeMeHHBIX MPO(ecCHOHAIBHBIX 023 TaHHBIX

1. Mpodpeccuonansnas 6Ga3a maHHBIX «OTKpBITBIE NaHHBIE MMHHCTEPCTBa 0Opa30BaHUS M
Hayku POy (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. Tlpodeccuonansuas 6a3a nanHbX «[lopTan OTKPHITHIX JAHHBIX MHUHHCTEPCTBA KyILTYPhI
Poccuiickoit ®eneparun» (http://opendata.mkrf.ru/)

3. DnexrponHas 6ubnuoTeunas cucteMa Znanium.com( http://znanium.com/)
4. Hayunas >nextponHas 6uonuotexa e-library( http://www.e-library.ru/)

13. MaTepuajibHO-TeXHUYeCKOe o0ecnedeHne JUCHUNIMHBI (MOAYJIS)

Jns  mpoBeleHUS — ayIMTOPHBIX — 3aHATHH ~ HEoOXOAMM  CTaHJIApTHBIA  Habop
CIELUANIN3UPOBAHHON y4ueOHON Mebenu M yuyeOHOro oOOpyIOBaHHUS, a TaKXKe MYJIbTUMeIUitHOe
o0opyZ0oBaHUE JJsl JEMOHCTpAllMM Tpe3eHTaluuil Ha Jekuusx. g npoBeneHHs NpPaKTUYECKUX
3aHATHUH, a Tak-)Ke OpraHu3allu CaMOCTOSATEIbHOM pabOTHl CTYIEHTOB HEOOXOIMM KOMITBIOTEPHBIN
KJacc ¢ paboyuMu MecTaMu, 00ecrieyuBaloIIUMU BbIX0 B VIHTepHeT.

[Ipu m3yyeHMM IUCHUMIUIMHBI HCIIOJIb3YETCSl MHTEPaKTUBHBIM komruiekc Flipbox s mpo-
BEJICHUSI TNPE3CHTAlUil M BHUICOKOH(pEpeHIi, cucteMa iSpring B mpolecce MPOBEpKU 3HAHUHM IO
AJIEKTPOHHBIM TECT-TPEHAKEPAM.
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WupuBuayanbHble  pe3yabTaThl OCBOCHHMS IUCIHMIUIMHBI (UKCHUPYIOTCS B DIIEKTPOHHOMN
nH(OPMAMOHHO-00pa30BaTEILHOM cpe/ie YHUBEPCUTETA.

Peanuzanus y4eOHOW mporpamMmbl OOecreurBaeTCcs TOCTYIIOM KaXIOro CTyIeHTa K HH-
(hopMalMOHHBIM pecypcaM — JJIEKTPOHHOW Oubiamoreke W cereBbiM pecypcam Wurtepner. s
ucnonp3oBanuss KT B ydueOHOM mporiecce HEOOXOIUMO HAIWYHE MPOrPaMMHOTO OOecredeHus,
MO3BOJISIOIIETO OCYIIECTBIATh NOUCK MH(POPMAILMK B ceTH VIHTEpHEeT, CUCTeMaTH3alMI0, aHaIu3 U
Mpe3eHTAINI0 HH(POPMAIHH, SKCTIOPT HHPOPMALIUK HA IIU(PPOBBIE HOCHUTEIH.

1. YuyeOnast ayauTopusi Ajs NPOBedeHHs] 3aHATHI JIEKIMOHHOrO THIA, 3AHATHH
CEeMHHAPCKOT0 THINA, IPYNNOBBIX U WHAUBUAYAJIbHBIX KOHCYJIbTAIHI, TEKYIIEr0 KOHTPOJIS U
NPOMEe:KYTOUYHOM aTTecTanuu, Ne 15

[TomereHne YKOMIUIEKTOBAHO CIICIIUATH3UPOBAHHON MEOCIbI0 M TEXHUICCKHUMH CPEICTBAMU
oOyueHust

OcHoBHOE 000pYyJIOBaHUE:

HaGopsl 1eMOHCTpallMOHHOTO O0OpYIOBaHMS: aBTOMAaTH3MPOBAHHOE paboyee MeECTO B
coctaBe (YMK TtpubyHa, mpoekTop, Jia3epHas yka3zka, MapKkepHasi 10cka); koloHkd SVEN.

Y4eOHO-HarsAHbIC TOCOOUS:

[Ipe3zentanyuu

JIMIeH3MOHHOE MTPOrpaMMHOE 0becreueHme:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [TPOD

2.Y4yeOHasi ayauTOpusi /Jisi TPOBeJAEHUs] 3aHIATHH JIEKIHOHHOTO THIA, 3aHATHIA
CeMHHAPCKOIr0 THIA, TPYNNOBBIX U MHAUBUAYAJIbHBIX KOHCY/JIbTAM, TEKYIIETr0 KOHTPOJISA U
MPOMEKYTOYHOM aTrTecTannu, Ne 12,
JlaGoparopusi puznyeckoil U KOJIOUIHON XUMUU

[TomemnieHrne yKOMIUIEKTOBAHO CIIELHUATM3UPOBAHHON MEOENbl0 U TEXHUYECKUMU CPEICTBAMU
00y4eHHs.

OcHoBHOE 000py/I0OBaHUE:

Habops! qeMoHCTpainoHHOTO 000pyI0BaHUS: aBTOMAaTU3UPOBAHHOE paboyee MECTO B COCTaBe
(cucTemHBIHN OJIOK, MOHUTOP, KJIaBUATypa, MBIIIIb).

JlaGoparopHoe 00OpyIOBaHUE: BEChl TEXHUYECKUE, HAOOpP THpPb; aKBAJAUCTUILIATOP; KATOPUMETD;
MydenpHas Tieub, TepMoMmeTp bekmana; QotoanekTpokonopumMerp; anekrporumrka OIIT-1; sxpan
HACTCHHBIM; IITAaTHB JIabOpaTopHBIN; ImTatuB Jadoparopbii; PMC — X «Kuneruka 2»; PMC — X
«Konopumerpusi»; PMC — X «Koupykromerpus»; PMC — X «pH-metpusi»; PMC-X «TerioBbie
apdextery; MC — X «Onekrpoxumust 2»; OaHs BOJIAHAS; KOHIYKTOMETD; OJIEKTPOIUIATA; OaHs
KoMOMHMpoBaHHas;; hoTomeTp «Akernept-003»; armapar onpeseneHus COCTOSHUS He(hTenpOayKTOB.

Crenmanu3upoBaHHas MeOeb:

CTYJbsl BUHTOBBIE; CTOJIBI JTA0OpaTOPHBIE; IIKA( BHITSHKHOM; mKad 11t mpubopoB.

YueOHO-HArIsIIHbIE TOCOOUS:

[Ipe3enTanuu, Habop Tabmnun no xumun (Ileproguueckas cucreMa XUMHUYECKUX dJIeMEHTOB /.
N. MenneneeBa, Tabnuia pacTBOPUMOCTH, DIEKTPOXUMHUUECKUN P HAMIPSHKEHUS METAJIOB).

JInIeH3nOHHOE MporpaMMHOe oOecreueHue:

— Microsoft Windows 7 Pro
— Microsoft Office Professional Plus 2010
— 1C: Yuausepcurer I[TPOD

3.Ilomerenne 1Jisi cCAaMOCTOSATEIBLHOI padoThbl, Ne 11

[TomerieHre YKOMILIEKTOBAHO CHEIMATM3UPOBAHHON MEOEIbI0 U TEXHUYCCKUMHU CPEICTBAMU
oOyueHusl.

OcHOBHOE 000pyIOBaHHKE:

ABTOMaTH3UPOBAaHHOE pabouee MECTO B COCTaBe (B COCTaBe: MEPCOHAIBHBIN KOMITBIOTEpP) C
BO3MOXHOCTBIO TMOAKIIOUEHUss K ceTu "HHTepHer" u obOecredeHWeM JAOCTyla B 3JIEKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

YueOHO-HarIAHbIE ITIOCOOHS:

[Toarorosneno B cucreme 1C:Yuausepcuret (000000736)



Meroauueckue pekoMeHaanuu «MeTtoauyeckue peKOMEHIAKUY 110 OPraHU3alUuu ay IMTOPHOU
Y BHEAYIUTOPHOU pabOThI CTYAEHTOB €CTECTBEHHO-TEXHOJIOTHYECKOTO (DaKyIbTeTay.

JIMIeH3MOHHOE NporpaMMHOe 00eceueHue:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcuret [IPOD

[Toarorosneno B cucreme 1C:Yuausepcuret (000000736)



