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"®yHpamMeHTaNbHAS ¥ NPUKIaIHas XUMUS' HanpasieHHOCTH (npodmwto)  Xumus MatepuanoB GITBOY BO «Henl'V» crp. 3

1. IEJIM OCBOEHMUS AN CITUITIJIMHBI

LICJ'IL JUCHUITIIMHBI COCTOUT B q)OpMI/IpOBaHI/II/I Y CTYACHTOB LEJIOCTHOI'O IPEACTABJICHUS O IIPUPOAC XUMHYECKOM CB:A3U, O
3aKOHOMCPHOCTAX U3MCHCHUS CBOICTB BCIHICCTB B 3aBUCUMOCTH OT CTPOCHUS 06p8,3yIOHII/IX X MHUKPOYaCTHUIl U BHCITHUX ch'IOBHﬁ, 0
BJIMSIHHUY BHUJia CBA3HU Ha KOHKPCTHBIC (bl/ISI/IKO-XI/IMI/I'-IeCKI/Ie CBOMCTBA BCIHICCTB.

PCSyJ'ILTaTLI HU3YyUCHUS AMCHUIUIMHBI HAIPaBJICHBI HA JOCTHIXKCHUC NHANKATOpa OIIK-4-3. Umeet HpaKTI/IIICCKI/Iﬁ OIBIT PCIICHUA
(bHSH‘{CCKI/IX 1 MAaTCMAaTUYCCKUX 3a4a4 MPUMCHUTCIIBHO K pa3IMYHbIM obnactsaM HpO(i)eCCPIOHaJ'IBHOfI JACATCIIbHOCTHU.

JUI1st TOCTVOKEHMS TOCTABIICHHBIX Iiesieil TpeOyeTCsl pelIeHHe CIIeYIONIHX 3a1ad:

- 00yUUTh CTYAECHTOB TEOPETUUECKUM OCHOBAM 3HAHUI O COCTaBe, CTPOECHUH, O CBOMCTBAX XUMUYECKUX COEAUMHEHUN HEOPraHUUECKOM
IIPUPOIbI;

- OBHAKOMHUTh C (I)I/ISI/IKO-XI/IMI/I“ICCKI/IMI/I SABJICHUSIMH, KOTOPBIC COITPOBOXKAAIOT MPCBPAILICHNA OJHUX BEUICCTB B APYrue 1nmpu
NMPOTCKaHUU XUMHUICCKUX peal(um?l, BKJIXO4as BJIMAHWEC BHCHIHUX MEXaHUYCCKUX BO3,I[CI>1CTBPII>1 Ha MaTCpHaJIbl;

- JIaTh 3HAaHUS O COBPEMEHHBIX METOAX OMMCAHUS XUMUUECKOH cBsi3H, ucnonb3yd MMO, MBC, MeTon OTTaJIKuBaHUS BaJEHTHBIX
JIEKTPOHHBIX Hap U JIp CIOCOOHI.

2. MECTO JUCIHMIUIMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OITOIT: b1.0.1.11

2.1 TpeGoBaHus K NpeIBapUTEILHOI MOATOTOBKE 00y4YalOIIerocs:

OpraHuyeckas XUMHS

MaremaTuka

Kpucrannoxumus

OO01ast 1 HEOpraHU4ecKask XUMHUS

2.2 I[l/lCl.ll/ll'lJ'll/lHLl U IPAKTHKH, 1JIsI KOTOPBIX OCBOCHHE JAHHOM THCUMILTHHBI (MOZly.]'lfl) HEO00X0UMO KaK npeamecTsyromiee:

Kypc «CtpoeHue BelecTBay OKOHYATEIbHO CHCTEMAaTU3UPYET M 3aKperuisieT Hanboree o0Iue MPeCTaBICHUS O CTPOSHUN
XUMHMYECKHX COCIMHEHH.

OCcOOCHHOCTH CTPOCHUS BELIeCTBA (HAYYHBIH CEeMHUHAp)

[ToaroroBka K mporeaype 3aiuThl U 3alllUTa BBIMTYCKHOW KBaTHU(UKAIIMOHHON pabOThI

3. KOMIIETEHIIAH OBYYAIOIIET OCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIUILTMHBI
(MOJIYJIST)

OIIK-4: Cnioco0eH MJIaHMPOBATH Pa0oThl XUMUYECKOH HANPABJIEHHOCTH, 00padaTHIBATH U HHTEPIPETHPOBATH NMOJTy4YeHHbIE
Pe3yJbTaThI ¢ HCII0Jb30BAHMEM TeOPeTHYECKUX 3HAHMIA M MPAKTHYECKUX HABBIKOB pPellieHUs1 MaTeMaTHYecKuX U pu3uyecKux
3a/1a4

3HaTh:

OCHOBHBIE MOJICITH CTPOCHUA XUMHNYCCKUX COC,I[I/IHCHI/Iﬁ 1 3aKOHOMCPHOCTH BJIMSIHUA CPOCHUS BECUICCTBA HA €TI0 CBOICTBA.

YMmeTh:

IIPUMCHATHb OCHOBHBIC 3aKOHBI U YPABHCHHUS, OITUCBIBAIOIIUEC B3aMOCBA3b MUKPO- 1 MAKPOCKOITMYECKNX XapaKTCPUCTUK BEUICCTBA.

Baagern:

HaBBIKAMU UHTCPIIPETALNN ITOJIYICHHBIX PE3YJIIFTATOB HA OCHOBE 30KOHOB BIIMAHUACTPOCHHUS BEIICCTBA HA €r0 CBOMCTBa

B pe3yabTare 0CBOCHUS TUCHUIIIMHBI 06yqammnﬁm JOJIKCH

3.1|3uaTn:

3.1.1|TeopeTHdecKre OCHOBBI (PU3MIECKHX MPOLECCOB IBIKEHUS JACTUIl B MOJIEKYJE H 3aKOHOMEPHOCTH X
OIMCBIBAIOLINE;

3.1.2|ocHOBHBIE pH3HYECKIE 3aKOHOMEPHOCTH 3aBUCHMOCTH CBOWCTB BEIIIECTBA OT CTPYKTYPHBIX OCOOSHHOCTEN U
0COOCHHOCTEH CTPOCHUS M MIX POSBIICHIE IIPH BHEIITHEM BO3/ICHCTBHH;
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3.2|Ymern:

321

BEIIECTB;

NPUMCHATDH 3HAHUS I BLIﬁOpa METOAAa U3YYCHHS CTPOCHUA MOJICKYJI U KOHACHCHPOBAHHOI'O BCIICCTBA,
HUHTCPIIPETUPOBATL PE3YJIbTAThL (bHSquCKI/IX H3MepeHPII71 1 NPOABJICHUC XUMUYCCKHUX CBOMCTB K CTPOCHUIO MOJICKYJI

322

BCIICCTB

COIIOCTAaBJIATH JJAHHBIC (bHSH‘{eCKI/IX I/I3MepeHI/II7I CO CBOMCTBaMHU U CprI(TypOﬁ OPraHNYCCKUX U HCOPraHUYCCKUX

3.3|Baaners:

33.1

Hasbikamu pacueTa HEKOTOPLIX IMapaMETPOB MOJICKYJT U3 UX CIICKTPOB;

3.3.2|cocraBiieHus MOJIEINei MOJIEKYT;

333

HUHTCPIIPETAlIUU CIICKTPOCKOIMNMYECKUX I/ICCJ'ICZ[OBaHI/Iﬁ B CTPYKTYPHBIC 3JICMCHTBI MOJICKYII.

4. OBbEM JUCLUILTUHBI (MOY.JIS)

OO6uwas TpygoemMKocTb

33ET

Yacos 110 y4eOHOMY IUIaHy :
B TOM YHCIIE :

ayIUTOPHbIC 3aHSITHS
CaMOCTOsITENbHas paboTa :
9acoB Ha KOHTPOJIb
KOHTaKTHas pabora: 43,8

108
36 SK3aMEHBI 8
1,2
63

Bupap! koHTpONs B cemecTpax:

HKP: 7,8
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOLYJIS)
Kon HaumeHoBaHMe pa3esioB U TeM /BUJ 3aHATHsI/ Cemectp | YacoB Jluteparypa
| 3AHATHUS /[ Kvne
Pa3nen 1. BBenenue
1.1 Baenenue /Jlex/ 8 1 JI1.1 J11.2J12.1 J12.2
J12.3
2132333435
Pazgen 2. Mexanndeckasi Moge/Ib MOJIEKYJIbI
2.1 MexaHuueckast MOAEIb MOJIEKYJIbI /JIek/ 8 3 JI1.1 J11.2J12.1 J12.2
J12.3
2132333435
Pazgen 3. XumMnuecknii acneKT KJIacCHYECKOH TEOPUHM CTPOEHUSI MOJIEKYJI
3.1 XVMHUECKHI aCTIEKT KJIACCHYECKON TEOPHH CTPOCHUS MoJieKy. /JIek/ 8 1 JIL.1 J11.2J12.1 J12.2
J12.3
2132333435
32 XVMHUECKHI aCTIEKT KJIACCHUYECKON TeOpHH CTpoeHust Mmonekyn /Cp/ 8 0,1 | J1.1J12.1 JI2.2 J12.3
2132333435
Paznen 4. DiiekTpuyeckue cBOMCTBA MOJIEKYJI
4.1 DJekTpuyecKkue CBoMcTBa Moseky /JIek/ 8 1 JI1.1 J11.2J12.1 J12.2
J12.3
2132333435
4.2 OnekTpuyeckue cBoiicTBa monekyi /Cp/ 8 0,1 [|J1.1J12.1 JI2.2 J12.3
2132333435
4.3 Onexkrpuyeckue cBorcTBa Mosekyn /MKP/ 8 0,7
Pa3nen S. MaruutHble cBoiicTBa MOJIEKY.JI
5.1 MarsuTHsIe cBoicTBa MoeKyn /JIex/ 8 1 JI1.1 J11.2J12.1 JI2.2

J12.3
0103023354035
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crp. 5

5.2 |MaraurHbIe cBOMcTBa Moteky /Cp/ 8 0,1 |JI1.1J12.1J12.2 J12.3
315232334095
53 MarnutHbie cBoicTBa Monekyin /MKP/ 8 0,7
Pa3nen 6. KBanTOBOXMMHYECKOEe ONMUCAHIE MOJIEKYJI.
6.1 KBaHTOBOXMMUUYECKOE ONMUCcaHNe MONEKyIl. /JIex/ 8 9 JI1.1JI1.2J12.1 JI2.2
J12.3
31523334095
6.2 Oco0EHHOCTH KBAaHTOBOMEXaHUUECKOT0 onucanus Mukpomupa /Cp/ 8 0,1 |[JI1.1JI12.1J12.2 J12.3
31523334095
6.3 Oco0eHHOCTH KBaHTOBOMEXaHHUYECKOTro onucanusi Mukpomupa /MKP/ 8 0,7
Paspnea 7. IlpocTpancTBeHHOE pacnpeaeJeHue 31eKTPOHHOH IIOTHOCTH
7.1 IIpocTpaHcTBEHHOE pacnpeieeHue IEKTPOHHOM TIOTHOCTH /JIek/ 8 4 JIT.1 J11.2J12.1 J12.2
J12.3
315232334095
7.2 IIpocTpaHcTBEHHOE pacnpeeneHue MEeKTPOHHO uioTHocTH /Cp/ 8 0,1 JI1.1J12.1J12.2 J12.3
315232334095
7.3 IIpoctpaHcTBEeHHOE pacnpeneneHue 31eKTpoHHoi miotHoctr /UKP/ 8 0,7
Pazgen 8. MexMosekyasipHble B3aUMOAeiCTBUS
8.1 MexMoneKynspHble B3auMoeicTBus /Jlex/ 8 4 JI1.1 J11.2J12.1 J12.2
J12.3
2132333435
8.2 MexmMonexynspHbie B3auMoeicteus /Cp/ 8 0,1 [|J1.1J12.1 JI12.2 J12.3
2132333435
8.3 MexmonekynspHbie B3aumoneiicteus /MKP/ 8 0,7
Pazgen 9. OcobenHocTH cTpOeHHs] KOHAEHCHPOBAHHBIX (a3
9.1 Oco0EHHOCTH CTPOCHUS KOHACHCHPOBaHHBIX (a3 /JIex/ 8 4 JI1.1 J11.2J12.1 J12.2
J12.3
2132333435
9.2 Oco0EHHOCTH CTPOCHUS KOHIGHCHPOBaHHBIX (a3 /Cp/ 8 0,1 | JI1.1JI1.2J12.1 JI2.2
J12.3
2132333435
9.3 Oco0eHHOCTH cTpOoeHHs KOHAeHCHpoBaHHBIX (a3 /MKP/ 8 0,9
Pasnen 10. Kpucranimnyeckoe cocrosiHue BeliecTsa
10.1  |Kpucramnuueckoe cocrosiHue Betiectna /JIex/ 8 4 JI1.1 J11.2J12.1 J12.2
J12.3
2132333435
10.2  |Kpucramnuueckoe cocrosHue Bemiecta /Cp/ 8 0,4 JI1.1 J11.2J12.1 J12.2
J12.3
2132333435
10.3  |Kpucrammueckoe cocrosaue Bemiectsa /MKP/ 8 1,7
Paznen 11. OnpenesieHne paBHOBECHBIX PACCTOSIHMIA B MOJIEKYJIax U
KPHCTAJIAX
11.1  |OnpexneneHue paBHOBECHBIX PACCTOSIHUI B MOJICKYJIax U Kpuctayiax /Jlex/ 8 4 JIT.1 J11.2J12.1 J12.2
J12.3
310323334055
11.2  |Ompenenenne paBHOBECHBIX PACCTOSHUI B MOJEKynax H kpucTamiax /Cp/ 8 0,1 |[JI1.1J11.2J12.1 J12.2

J12.3
0103023354035
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11.3  |OmnpeneneHue paBHOBECHBIC pAaCCTOSHUHN B MOJIEKyi1ax U kpucrayuiax /MKP/ 8 1,7
Paznen 12. Dk3ameH
12.1  |Dx3ameH /Ok3ameHn/ 8 63 J1.1

6. ®OHJl OIEHOYHbIX CPEJICTB

6.1. IlepeueHb BH/I0B OLlCHOYHBLIX CPeJICTB

IIpumepHbIe BONPOCHI K KOHTPOIBbHOMI paboTe
IIpumepHbIe TEMBI JOKJIAI0B
Bormpocs! k 3x3aMeHy

6.2. TunoBble KOHTPOJIbHBIC 32/TaHUA U UHBIC MaTCPUAJIbI JIJIH TEKyII_[eﬁ aTTecTaln

ITprMepbl KOHTPOJIBHBIX PadoT:
Kounrponbhas pabora Nel

1 Vkaxurte kakue monexynbl HE MoryT 061aaath TUMOIbHBEIM MOMEHTOM

1) 1,3-rekcaxnoprponan 2) xiopoogopoa 3) 2,2-auxnopnpornan  4) 1,1-nuxnopatan 5) 6enzon 6) muc-1,2- AMHUTPOI THIICH

2 'V kakoro u3 npuBeneHHbIX raszos ( NH3, PH3, AsH3) nauGonbas

a) IMAJIeKTpUYecKast IPOHUIIAeMOCTh

0) moka3aTesb IMPeIOMICHUS

3 PaccuuraiiTe BpalaTenbHy COCTABIISIONIYI0 KHHETHUECKON JHEpriK  arleTuiieHa. JlaHo: Macca aTroMa yriaepoja paBHa m, JUTHHA
cBsi3u C-C paBHa 11, paccrosinue mexy atomamu Bojtopoaa - H-H paBHa 12. B orBere nzo0pasure BeiOpaHHyto Bamu cucremy
KOOpAMHAT.

4 Onpenenure KOOPAXHATHI aTOMOB MOJIEKYJIbI CEPOBOZIOPO/IA B CUCTEME KOOPAMHAT, CBSI3aHHOM ¢ IIEHTPOM Macc. B orBere
n3o0pasure BeIOpaHHYIO Bamu cuctemy koopanHat. CKOJIBKO HE3aBUCHUMBIX KOOPAWHAT HY)KHO JUISl OTIMCAHUs KoieOaTebHbIX
JBIKEHUH 3TOH MOJEKYIbI, IPEATOKUTE HAOOp TAKUX KOOPJUHAT. YTOJ CBSA3U B MOJIEKYJIE CEPOBOIOPOIA CUUTATH IIPSIMBIM.

5 'Y kaxoro u3 npuBeieHHbIX ra30B ( NH3, PH3, AsH3) HauMeHbI1asi MArHUTHAS TPOHUIIAEMOCTb.

6 HailinuTe aTOMBI OIMHAKOBBIX BUIOB B MOJIEKYJIaX NPOIEHA U IPOIaHa.

7 Kakuie 13 CBOMCTB MOJICKYJT aJIUTUBHBI (MOTYT OBITh BBIPA)KEHBI Yepe3 MapluaibHbIC CBOHCTBA)

a) SHEPrusi MOJICKYJIbl, 0) MOMEHT WHEPIIMH B) CHMMETPHS, T') TUIOJLHBIA MOMEHT, 1) Macca €) AMaMarHuTHas BOCHPUUMYHUBOCTb.
8 DOHranenus obpazoBanus aunonudochopHoi kucnotsl (0) paBHa H2, a sHTanbnus oOpazoBanust TpunonudocdopHOi KUCIOThI
(B) paBna H3. Beipasute sHTaNbNUI0 00pa3zoBanus oprodochopHoi kuciotsl (a) - H1 yepes H2 u H3. Ykaxure uctouyHuku
BO3MOKHBIX TTOTPELTHOCTEN.

Kontponbhas pabora Ne2

1 Mcnonb3ys KOppENsSIUOHHYIO IMarpamMMy (cM. Ha 000poTe) mocTpouTh quarpaMmmy MO Monekyibl propa. Uto o3Ha4aeT CUMBOIT
cUrmMa*u ¢ TOUKH 3peHUst CHMMETPUH?

2 lns pacueTa OAHOIIEKTPOHHOTO IBYXaTOMHOTO MOHA BapHUAallMOHHBIM METO/IOM B KauecTBe MIPOOHON (YHKINY B3sITa
ncn=CA¢uA + CBduB. UzeectHr 3Hauennss HAB= HBA; HAA , HBB ,(HAA ne paBuoHBB.); SAB. 3anumure cekynsapHoe
ypaBHEHHUE ISl TOH YaCTHLBL.

Uro takoe SAB?

3 Hanwmiwure Boipaxkenue orneparopa ['amuibroHa st yactunbl He22+ . Mcnone3yiite npubmmkenune bopHa-Omnmnenreiimepa,
aTOMHYIO cucTeMy eauHHL. Bee BBeneHHbIe Bamu 0003HaUeHHS TTOSICHUTE.

4 MO 3anana pysakuueit ncu=CAduA + CBduB. BozmoxHbie BapuanTsl 3HaueHnid kodgdunnearoe CA u  CB npusenena B
Tabnuie. OnpenenuTh, KaKHe BAPHAHTHI COOTBETCTBYIOT 00pa3oBanuio 1) cessbiBaromieit MO, 2) HecsizbiBaromeit MO, 3)
paspeixistroneit MO.

Noe Bapmanta 1234567

3nauenne CA20-1-2121

3nauenne CB111-1-201

5 Ha ocnoBe TKII mocTpoiiTe s3HEpreTHYecKre TarpaMMBbl: a) OKTa3pUUECKOr0 BBICOKOCIIMHOBOTO KOMILIIEKCA CO CTPOCHUEM
IEHTpaNbHOTO aToMa d6 6) TeTpasApHIEcKOro HU3KOCIIMHOBOTO KOMIIIEKCAa CO CTPOSHHEM IIeHTpanbHoro aroma d4. B obomnx cimydasx
OIPE/ICNUTD THIT MATHETHKA.

6 M300pa3uTe MOIEKYIAPHBIHA Tpad MOJIEKYITHI MUKI00yTaHa 1 HAHECHTE M3BECTHBIC BaM KpHTHIeCKHe TOUKI
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(0003HaUbTE TUIBI 3TUX KPUTHUECKUX TOUEK).

7 B monexyne AB4 npuHamnexarei k rpymme cumMerpun D4h B o6pazoBanni MO y4qacTBYIOT:

or aToMa A opourtanu 2s u 2p (THIBI IpeICTaBICHUS Ui p-opourtaneit - px — Eu, py—Eu, pz—A2u),

or atoMa B 2p-opOuranu curma-Tuna, odpasyromue JuHeHHbIe komOnHamn ¢ul (Alg), pu2 (Eu), pu3 (Eu), dud (Blg).
Onpenenure THII IPEACTaBICHUS U KPaTHOCTb BBIPOXKACHUS A7 CBSI3BIBAIOIUX U HecBsi3bIBatomux MO.

8 Uem pa3nuyaroTcsi CHMMETPU30BaHHBIE (TPYIIIOBBIE) U JIOKAJTU30BaHHbIE (THOPUIHBIC) OpOUTAIH.

KonTtponsHas padoraNe3

1 B xakoM npuMepe BOAOpOHAas! CBsI3b OyAET caMOi CUIBbHOM:
1) HS_H_ISH2

2)F_H_IFH

3) HO_H_IOH2

4) H20+_H _IOH2

2 Uro Takoe 3anpelieHHas 30Ha?

3 xyopup u 6poMuj cepedpa OTHOCATCS K OIHOMY CTPYKTypHOMY TUITy. CpaBHUTE KOHCTaHTHI MaJiellyHTa U SHEPTUU PEIIETOK ATHX
KpPHUCTAJIJIOB

4 JInsg Kakoro KpucTajula 3Ha4eHHe 4YacToThl MakcuMyMa nornomeHus MK-u3znydyenus Oyaer HanOombIImm:

1) CsBr

2) NaCl

3) KCl1

4) LiCl

5 BBenenue mnpuMeEcH JOHOPHOI'O THUIA B MOTYTPOBOAHUK

1) YMeHbIaeT NHUPHHY 3alpelieHHON 30HbI

2) YBenuuuBaeT KOJIHMYECTBO 3JICKTPOHOB B 30HE IPOBOAUMOCTH
3) YBenuuuBaeT KOJIMYECTBO AJIEKTPOHOB B BAJICHTHOW 30HE

4) YBenuuuBaeT KOJMYECTBO JIBIPOK B BAJICHTHOW 30HE

6 Ilpu Temneparypax Boliie Touku Heenst anTudeppomMarneTuk npeBpaaercs B

1) napamarseTuk

3) AnamarHeTHK

4) dheppomMarseTuk

5) deppumarneTuk

7 YTo TaKOE CMEKTHUYECKHE KHUJIKUE KPUCTAILITBI?

8 Ucnonk3yst Teopuro ['miuiecnu onpenenute NpocTpaHCTBeHHYO Gopmy cnenyromnux yactuil: a) PF3CI2 6) F2CO B) BH4- r) IOFS

Tembl 10K1a]10B:

1. OcHOBHbIE MOJIENTH XUMUYECKOH CBS3H.

2. I'panrnier npumennmocty metoga O3IIBO

3. OcobeHHOCTH KBaHTOBO-XMMHUECKOT'O OMMCAHMS CTPOCHHUS MOJIEKYI.

4. OcHOBHBIE ITOJIOKEHUSI KBAHTOBO-TOIIOJIOIMYECKOM TEOPUH aTOMHBIX B3aUMO/IEHCTBUH.
5. Buasr KpuTHUECKUX TOYEK.

6. CBsI3b CHMMETPHH aTOMHBIX U MOJICKYJISIPHBIX OpOHUTaNICH.

7. CTpoeHne KOMITIEKCHBIX COSAMHEHUH.

8.Teopust KpECTAILTHYECKOTO TOJISI.

9. Teopwst OIS TUTAHAOB.

7. Buasl MeKXMONIEKYIISIPHBIX B3aUMOICHCTBUH.

8. Monenu BaHIepBaalbCOBBIX B3aUMOICHCTBUH.

9. Bomoponnasi cBsi3b.

10. Kpucramibl, cTpoeHre KPUCTAIIIOB.

11. BousiHre CHMMETPUH KPUCTAJUIMIECKA PEIIETKY U THIIA CBSI3M HAa CBOMCTBA TBEPBIX TeM. 12. DIEKTPUIECKUE CBONCTBA TBEPIBIX
Tel.

13. Ocobennoctu nornonienus UK-n3mydeHns KprucTaulaMy TaIOT€HUIOB IETOYHBIX METAILIOB.
14. MarauTHBIe CBOICTBa TBEpABIX Tel. Deppo-, anTudeppo- u GpeppuMarHeTHKI.

15. CrpoeHue KHIKOCTEH U paCTBOPOB.

16. CoBpeMeHHBIE METOBI OIKUCAHUS CTPYKTYPbI KUIKOCTEH.

16. Buasl u cTpoeHne KIKKUX KPUCTAILIOB.
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17. ColicTBa KUJIKUX KPUCTAIIIOB.

18. CBolicTBa HAHOPa3MEPHBIX YACTULI.

19.0cobeHHOCTH HaHOPa3MEPHOI'O COCTOSIHUS BEIIECTBA.

20. OcoOEHHOCTH CTPOEHHS ITOBEPXHOCTH KOHJCHCUPOBAHHEIX (as3.

6.3. TunoBbie KOHTPOJbHBIE BONIPOCHI U 3aJaHUS /151 IPOMEKYTOYHOMH aTTecTaluU

Bormpocsl k 3K3aMeHy

1. Conepxanue NOHATHH "cTpoeHue BelecTsa" U "CTpyKTypa BellecTBa". Pa3iiuHble aclieKThl TEPMUHA "CTPOEHHUE MOJIEKY":
TOIOJIOTHUECKH 1, TeOMETPUUECKUH, AIEKTPOHHBINA U JIp. YTIOpSAAOUEHHBIE U HEYIIOPSAJOYEHHbIE CTPYKTYPhl KOHACHCHPOBAHHBIX (ha3.
2. OCHOBHBIE IIOJIOXKEHUS KIIACCHYECKON TEOPUU XUMHUYECKOTO CTPOEHHsI. MOJIEKYIIIpHbIE MOJIENHU Pa3InYHOIO YPOBHS B
COBPEMEHHOH TEOPUH XHMMUYECKOTO CTPOCHUSI.

CrpykTypHast popMyiaa ¥ rpad MOIEKYIIBl. BeMInHEL, OnpeneNsronye reOMeTPHIEeCKYI0 KOH(PUTYPAITHIO MOJICKYIIBI: MEXKbsICPHBIC
paccTosiHus, BaJCHTHBIE YIJIbI, ABYIPAHHBIC M TOPCHOHHBIE yIIibl. BHyTpeHHee Bpamenne. Kondopmarmu Monexyi.

3. MexaHuueckasi MOJIeJIb MOJIEKYJIbl. Byl ABMAKEHHS MOJIEKYJIbI (IIOCTYIaTeIbHOMY, Koie0aTelbHOe, BpalaTelIbHOE),
COOTBETCTBYIOLIME CUCTEMBI KOOPIMHAT. DHEPIHUs, KoJIeOaTeIbHOrO U BPaIaTe/IbHOTO ABUXKEHUS MOJIEKYJIBL.

4. X¥IMUUYECKUI acTIeKT KJIACCUYIEeCKON TEOPUH CTPOSHHUS MOJIeKyl. OCHOBHBIC MOHATHS W TIOCTYJIAThl. D(PPEKTHBHBIC ATOMBI,
B3aMMOJICHCTBUS, NaplUalibHbIe CBOWCTBA. PoJ, T M BUII aTOMOB H CBSI3€il B MOJICKYJIax.

5. DnekTpu4ecKue CBOMcTBa MOJIeKyI 1. JIUMOIbHBINA MOMEHT M HOJISPU3YEMOCTh MOJICKYII, UX CBSI3b CO CTPOCHUEM, BIUSHHUE Ha
JUJIEKTPUYECKUE U ONTHUECKHE CBOHCTBA BEIECTBA.

6. MarHuTHbIe CBOMCTBA MOJIEKYJI. MAarHUTHBI MOMEHT MOJIEKYJIbl. MarHUTHasI BOCIIPUHUMYHUBOCTD MOJIEKYJIbI. J[HaMarHeTU3M U
rapaMarHeTu3M.

7. Xumudeckast CBsi3b. MeToll MONIEKYIISIpHBIX opOuTaeil. J[ByxaToMHble roMmosaepHble Mosekyisl. Kiaccudukarms opbutaneit.
Koppensmonnsie auarpammel. Bapuanmonsstii Meroa. MHTepriperalys CTpoeHHst MOJIEKYII HA OCHOBE OpOUTaIBHBIX MOJIEICH.

8. IIpocTpaHcTBEHHOE pacnpeesieHue JIeKTPOHHON IIIOTHOCTH. KBaHTOBO-TOMOMIOrMYECKasi TEOpHUsI aTOMHBIX B3aUMOJICHCTBHI.
I'eccuaH 3neKTpOHHOM MIIOTHOCTH. Bubl kputHdeckux Touek. [ToBepxHOCTh HyNeBOro rpaauenta D11, aToMHbIH OacceiiH.

9. MHoroatomHble MoJieKyJibl. Metog MO cBsSI3b CHMMETPUH aTOMHBIX U MOJICKYJISIPHBIX OpOUTAJICH.

10. CTpoeHre KOMIUIEKCHBIX coeqHeHm. Teopus kpucrammieckoro nois. Pacuierenue d-opOutaneid npu pa3IuyHON CUMMETPHUA
OKPY)KEHHS LIEHTPAJIbHOIO aToMa. BEICOKO- 1 HU3KOCIIMHOBBIE KOMITIEKCHl. OmicaHne KOMIUIEKCHBIX coenHeHuit merogom MO.
11. MexxMonekynsipHble B3auMoJecTBUsI. Bubl MeKMONIEKYISIPHBIX B3auMoieicTBU. MeToab!l onucanus. Bkinaa pa3anuHbIX BUIOB
B3aMMOJIEHCTBUI B SHEPTHIO MEXMOJIEKYIISIPHBIX B3auMoieicTBui. BogopoaHas cBs3b.

12. Ctpoenue tBepaoro tena. OcoOEHHOCTH CTPOSHHUS TBEPABIX Tel. KprcTaibl, CTpoeHHe KpUCTAIIIOB. BiusHue cummeTpun
KPHUCTAJUTMYECKH PELIeTKH U TUIA CBS3U HA CBOMCTBA TBEPIBIX TEI.

13. OcHoBbI 30HHO# Teopuu. [ToBeneHus CBOOOHOrO IEKTPOHA B IEPUOAMYECKOM mosie. 3oHa bpuitosna. 30Ha MPOBOJMMOCTH,
BaJICHTHAsI U 3allpellieHHast 30Ha. BiusHue 30HHON CTPYKTYpBI Ha 3JIeKTpHUUeCcKre cBOHCTBA BeriecTBa. COOCTBEHHAS U IPUMECHAs
IIPOBOJUMOCTH MOTYIPOBOJHUKOB.

14. Konebanus kpuctainueckoi perietku. KoneGanus OMHOMEPHOH PELIETKHA COCTOSIICH M3 aTOMOB OJTHOTO M IBYX BUJOB. CIEKTp
konebanuit pemerku. Onrudeckas U akyctiueckasi BeTBu criektpa. Ocobennoctu nornoeHus MK-u3nydenus kpucramiamu
raJOreHUu 0B MIETOYHBIX METAJIIOB.

15. MarauTHbIe CBOMCTBa TBepAbIX Teil. DeppomMarHeTu3M u napamarietusM. MHTerpan oOMeHHOro B3aumoaencTus. JlomenHoe
cTpoeHue HheppoMarHeTUKOB. 3aBUCHMOCTh MATHUTHBIX CBOHCTB MarHeTHKOB OT TeMITEpaTyphl. AHTH(EPPO- U HeppUMAarHETHKH.
16. Monubie kKpucTaiuIbl. JHEPrust KpucTauaeckoit pemerku. [locrostaaas Manenynra.

17. Ctpoenmne xuakocteil u pactBopoB. COBpeMEHHBIE METO/IbI OMUCAHUS CTPYKTYPHI KUIKOCTEH.

18. KBasukpucramibl. Me3oga3bl. ACCOIMATHI U KJIACTEPHI B JKUIKOCTAX.

19. OcoGEHHOCTH CTPOCHHUS M CBOWCTB HAHOPA3MEPHBIX YACTHII.

[Tpumep 3K3aMEHAIIMOHHOTO OHJIETA
Buner Ne 1

1 Xummueckuii acriekT KJIacCCHIeCKON TeOpuu cTpoeHust MojeKkyt. [locTynaT o mapiuaibHBIX CBOMCTBAX.

2 KBaHTOBO-TOMONIOTHYECKAs TEOPHS aTOMHBIX B3auMmoencTBuit. Ha rpade Momnekysbl OeH3051a H300pa3uTh KPUTHYECKHE TOYKH
(35+1).

3 Meto MOJIEKYISPHBIX OpOUTaICH. CBSI3b CHMMETPHH ATOMHBIX M MOJICKYJISIPHBIX OPOUTAJICH.
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4 Teopust kpucTayuT4eckoro nomus. Pacmenienue d-opouTaieii B OKTasipHYECKOM IOJIE
5 Ctpoenne sxunkocteil. OCHOBHBIC BHIbI JKHIKUX KPUCTAJLIOB

6 DnexTpuyeckue cBoicTBa Moseky:l. IlonapusyeMocTs MOIeKyII.

7 30HHas Teopusl. 3alpelleHHas 30Ha

8 Xummueckas cBs3b. KoppensuuoHHas quarpaMma.

6.4. Kpurepuu oueHUBaHUS

DK3aMeH IIPOBOJUTCS B MICBMEHHOM BHIE. B popMynupoBke Bompoca cHadaia (KypcHBOM) 0003Ha9aeTCs pas3ie IPOrpaMMBI K
KOTOPOMY OTHOCHTCS BOIIPOC, 3aTeM (hOPMYIHPYETCs caM BOIPOC. BUIIeT COCTOUT U3 BOCEMH  BOIIPOCOB, KaXKIbIiT U3 KOTOPBIX
OLICHMBAETCSI OT HYJIS IO TPeX OaJIoB.

3 OaJuta cTaBHTCS 32 TOJHBIHM, KPATKUH M MIPAaBHJIBHBIA OTBET, MaTEpHAN H3JIOKEH XUMHUIECKH TPaMOTHBIM sA3bIKOM. CTYJCHT BlaJieeT
TEPMHUHOJIOTHEH N HOMEHKIIATYpOH, IMeeT IpecTaBlIeHHE 00 0COOCHHOCTAX TBepAO(a3HBIX B3aNMOICHCTBUH, yMeeT IPHMEHITh
3aKOHBI XUMHH JUTs1 OOBSCHEHHUS KOHKPETHBIX SIBJICHUH, YMEET CPaBHUBATH, COIOCTABIIATH U 0000IIaTh (haKTHI.

2 6amta. OTBET MONHBIA ¥ IPABUIIBHBIHN, HO JOMYIICHBI HECYIIIECTBEHHBIC OIIMOKH B TEPMHHOJIOTHH.

1 6am1. CTyZIeHT OTBETHII Ha BOIIPOC, HO IIPH 3TOM JIOMYIICHA CYIIIECTBEHHAs OIIMOKA MJI OTBET HE MOJTHBIH.

0 6amtoB. CTyIEHT OTBETHII Ha BOIIPOC, HO  HE BIIaJICCT XUMHYECKOI TEPMHUHOJIOTHEH 1 HOMEHKIJIATYPOH, TOITyCKaeT IpyObIe OIIHOKH
B MCTOJIKOBAaHHH U YIIOTPEOJICHNN XUMHYECKHX MOHATHI. CTyAEHT He OTBETHII Ha BOIIPOC, JINOO OTBET IOJIHOCTHIO HEBEPHBIH.
HToroBas OLleHKa CTaBUTCA 110 CyMMe 0alIoB:

"orinyHO" - 22-24 Gaina.

"xopomo" - 19- 21 Gann

"ynoBnerBoputenabHO" - 15- 18 Gamnos

"Hey10BJIETBOPUTENLHO" - MeHee 15 6aios.

7. YYHEBHO-METOJHNYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MO YJISA)

7.1. PexomeHayeMas quTepatypa

7.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTABUTENN 3arnaBue WznarensctBo, ron| Pecype
JI1.1 |Conomonuk B. T. KBaHTOBO-XMMHUYECKHE pacueThl CTPOCHHUS M KOJIeOATEbHO- WBaHoBO : 9BC
BpalIaTeIbHbIX CIEKTPOB JBYXaTOMHBIX MOJIEKYJ UrxTy, 2008

(http://e.Janbook.com/books/element.php?
pll_cid=25&pl1_id=4501)

JI1.2 |Anukuna B. 11, OcHoBbI KpucTa/LIOrpaduu U Ae)eKThl KPUCTAITMYECKOTO Kpacnosipck : 9BC
Camnaposa A. C. CTPOCHHUSI: TPAKTUKYM Cubupckmii
(https://biblioclub.ru/index.php?page=book &id=229366) dbenepanbHbIit
YHUBEPCUTET
(CDY), 2011
7.1.2. [lonoHUTEILHAS TUTEPaTypa
ABTOpBI, COCTaBUTENH 3ariaBue WznarensctBO, To| Pecypce
JI2.1 |Kanamaukos H. I1., IIpakTrkym o perieHuro 3aaa4 o odmemy Kypey guznku. OcHosl |CaHkT-IlerepOypr
Koteipno T. B., Criupus |kBanTOBOM Qu3uku. CTpoeHHE BelecTBa. ATOMHAS U siiepHast [ ap.]: Jlans, 2014
I'.T., KoxeBunkoB H.  |¢pu3suka: yueOHOe mocoOue 1iisi By30B
M.
J12.2 |Cumkun B. 5., Kienkwii | 3agaun mo Teopun CTpOeHHs MOJIEKYIT: yueOHOe oco0ue s PoctoB-na-Jlony :
M. E., I'nmyxoBues M. H. |cTynenToB By30B ®enukce, 1997
J12.3 |Munkus B. W., Cumkun | Teopust cTpOeHUS MOJIEKYII: 3JIEKTPOHHBIC 000JIOUKH : y4eOHOe Mocksa: Beicias
b. 4., Munses P. M. oco0ue /IS YHUBEPCHTETOB mrkona, 1979

7.2. Ilepeuens pecypcoB HHGOPMALMOHHO-TEIeKOMMYHUKAIIUOHHOH ceTu "UHTepHeT"

01 |HanmonamsHas snextpoHHas 6ubnanoreka (HOB) [DnexTponHBIH pecype] : 00beIMHECHHbIN 3IeKTPOHHBIH KaTaaor (GoHmIoB
poccuiicknx 6nomrorek : caitt. — URL: http://m36.pd.

32 [eLIBRARY.RU [DnekTponHEIH pecypce] : amexTporHas 6ubmuoreka / Hayd. smexrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

33  |Znanium.com [DneKTpOHHBIH pecypc] : AekTpoHHOo-0nbmmoTeuHast cucteMa (O5C) / HaydaHo-n3maTensCckuii eHTp
NHO®OPA-M. — URL: http://znanium.com/.
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34 |IOpaiiT [DnekTpoHHbI pecypc] : anekTporHo-Oubnmuoreunas cucrema (ObC) / nznarenscto FOpaiit. — URL:
https://biblio-online.ru

35 |Jlanb [DneKTpoHHBIN pecype] : aeKTpoHHO-O0nbnoTedHas cucteMa (OBC) / m3natenscrso Jlanb. — URL:
http://e.lanbook.com/

7.3 Ilepevyens uHGOPMATMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoe obecnieyeHue

MS Office365

Adobe Reader

WinDjView

7.3.2 IlpodeccuonaibLHbIe 0a3bl AAHHBIX U HH)OPMALUOHHO-CIIPABOYHbIE CHCTEMbI

1. Hayunas snekrponnas 6ndmoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hayunas snektpoHHas
6ubnuoreka : caifit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — PexxuM noctymna: yis 3aperucTpup. nons3obareneid. — Tekcr :
3JIEKTPOHHBI.

2. HatmonanbHas snekrponHast oubnnoreka (HIB) (https://rusneb.ru/) Haumonanbras snekrponHas 6ubnuorexa (HOB) :
00bEeIMHEHHBIH IEKTPOHHBIN KaTanor OHA0B poccuiickux onbmuorek : caidt. — URL: http://H36.pd. — Pexxum gocryna: u3
YUTAJIBHBIX 3a710B 01Onuorexy Yenl'V. — TekcT : 37eKTPOHHBII.

3. Ilpesunentckas 6ubimnoteka (https://www.prlib.ru/) Ilpesnnentckas Gubinoreka : SJIEKTPOHHAs HALMOHAbHAs OHOIMOTeKa © CaiiT /
OT'BY Tlpesunéurckas 6udbmuoréka nmenu b. H. Enbitna. — Canktllerepoypr, 2009 — . — URL: https://www.prlib.ru/. — Tekcr :
3JIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : mynsTunucuuruinHapsas peeparuBHas 6a3a 1aHHbBIX /
kommnanus Thomson Reuters. — Pexxum nocryna: st 3apeructpup. nonszobareneid Yenl'Y. — TeKCT : 351eKTp OHHBIN.

5. Scopus (https://www.scopus.com) Scopus : pedepatrBHas 60a3a nannbix / Elsevier BV. — URL: http://www.scopus.com/. — 3. aHri.
— Pesxxum nocrtyma: s 3apeructpup. nonb3oBateneid YenlY. — TeKCT : 3MeKTpOHHBIH.

6. DneKTpOHHBIN Katanor Hay4Hoi oubnnorexu Yenl'Y [DnekrpoHHblit pecypc] : 6a3a nqanubix / YensO. roc. yH-T. — Yensaouuck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCHUIIJIMHBI (MOIYJISA)

Jns peannzanyu JUCLMILUTUHBL UCTIONB3YIOTCS yueOHbIE ayAUTOPUH IS TPOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA, 3aHATHH
CEMHMHAPCKOT0 TUIA, TPYIIOBBIX U MHIUBUYaIbHBIX KOHCYJIbTALUH, TEKYLIIEr0 KOHTPOJISI M MPOMEKYTOUHON aTTeCTalliy, a TAKKe
MIOMELIECHHS sl CAMOCTOSITEIbHON paboTHI.

VYueOHble ayAUTOPUH YKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON MEOENBI0 U TEXHUIECKUMH CPEICTBAMH 00Yy4EHHSI.

JUs1st IpoBeACHNUS 3aHATHIA JICKIIMOHHOIO THIIA MPEJIaratoTcsi HAOOPBI IEMOHCTPALOHHOTO 000PYIOBaHHUS M y4€OHO- HATJISIIHBIX
mocoOuii (IeMOHCTpaIMOHHBINM HAOOp aTOMOB, TabuIa MeHaeneeBa, TabIuIa PaCTBOPUMOCTH, JIEKTPOXUMUYCCKUN P
HATPSHKCHUS] METAJLIOB)

[Tomerenus 11t CaMOCTOSTEIBHONW PabOThl 00YYAFOIUXCS OCHAIICHBI KOMITBIOTEPHON TEXHUKOM C MOIKIIOYCHUEM K CETH
"NutepHet" 1 00ecneyeHneM JOCTyIa B 3JICKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTeIbHYIO CPEly YHUBEPCUTETA.

1.YueOnas ayauTopus 1Jis IPOBEACHHUS 3aHITHI JICKIIMOHHOTO THUIIA.

KonnuectBo nocanounbix Mmect — 50, yueOHast mebenb, MynbTuMeaniiablii [Ipoexrop EPSONEB-X41, skpaH ¢ 3JIEKTPOIPUBOIOM
Lumen, aktiBHas akyctrueckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 @OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), komIibroTep [Tt pabOT ¢ JAECTOBBIMH M aHAIUTHYECKUMH rporpammamu Mounutop TFT17"LGL1718S.

VueOHO-HarnsaubIe T0CO0us:

MynbTuMenuitHas npe3eHranus, Tadnuia Meneneesa.

Iporpammuoe obecneyeHue:

MSWindowsXPProfessionalSP2 mist BY30B. JIutienzuu 6eccpounsie. ['oc. Kortpakt Ne 300 ot 08.10.2008 r., MSOffice 2007.
Jluniensun 6eccpounsie. JTunensus Ne 44664774 or 09.04.2008r., T1IO «AuTtuBupyc Kacnepckoroy JIuieH3uoHHbIH 10roBop No
1013/K-2773 ot 11.12.2017.

2.V4ebHas ayqUTOPHS JUIS IPOBEICHIUS 3aHATHH CEMHHAPCKOTO THIIA.

OcHOBHOE 000pyI0BaHHE:
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KomnuectBo nocanoussix Mect — 50, yueOHas Mebenb, myabTumeuiinblil Ilpoextop EPSONEB-X41, skpaH ¢ 3J1eKTpONpUBOIOM
Lumen, aktuBHas akycTuaeckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 @OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), xomnbroTep A5l paboOT C AENOBBIMU M aHAIUTHYECKUMU ITporpammamu Monutop TFT17"LGL1718S.

VueOHO-HarIsIHbIE IT0COOHS:

MynbpTUMenuiiHas npe3eHTanus, Tabnuna Menaeneesa.

IporpammHoOe obecriedeHue:

MSWindowsXPProfessionalSP2 nsaBY3os. JIunensuu 6eccpounsie. ['oc. KontpakT Ne 300 ot 08.10.2008 r., MSOffice 2007.
JInnensun 6eccpounsle. Jlunensus Ne 44664774 or 09.04.2008r., ITO «AntuBupyc Kacnepckoro» JInneH3suonHsli gorosop Ne
1013/K-2773 ot 11.12.2017r.

2.TIOMEIIIEeHUE IS CAMOCTOSATEIIbHON pa60TI>IZ

2.1 YuransHelii 3a1 Ne 1.

OcHOBHOE 000py/I0BaHuE:!

KonnuectBo nmocagounbix MecT — 50, 5 IepcoOHaIbHBIX KOMIBIOTEPOB C MOAKIOYEHUEM B CeTh «IHTEpHETY», HEOrpaHUYCHHBIH JOCTYI
k OBC u B/, yuebHas mebeb, KOHAULIMOHED.

IporpammMHoe obecriedeHue:

MicrosoftWindows 10 Pro. (JIuuensuu 6eccpounsie. JJoroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIutiensuu 6eccpounsie.
HoroBop Ne AD-223/28/18), KoncynsranTt [Tntoc (Cornamenue o corpynauuectse Ne 31 ot 20.05.2003 ¢ pernoHaibHbIM
MH()OPMAITHOHHBIM IIEHTPOM ~ OOIIIEPOCCUIICKOM CeTH pacrpocTpaHeHus mpaBoBoil uapopmarmu), I10 «Antusupyc Kacnepckoro»
(JTuensuonnsii norosop Ne 1013/K-2773 or 11.12.2017 1.).

2.2 N opmanimoHHO-0uOIMorpad uuecKuii OTaes.

OcHOBHOE 000py/I0OBaHNUE:

KonnvectBo nmocaiouHbix Mect — 24, yueOHas MeOelb, 7 EpCOHAIBHBIX KOMITBIOTEPOB C MOAKIIOUEHHUEM B ceThb «IHTepHETY,
HeorpaHuyeHHbIN noctyn kK ObC u B/1.

IIporpammMHOe obecrniedeHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOIEHTP) 18.02.10. Homep sunensuun 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level (Jorosop Ne AD-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JloroBopNe AD-23/12, nHomep nuuenzuu 60411804), Koncynpsrant [Intoc
(Cornamenue o corpymauuectse Ne 31 ot 20.05.2003
CpernoHaIbHBIMUH(OPMALIMOHHBIMIICHTPOMOOIIIEpOCCHIICKOIiceTHpacpocTpaneHusinpaBoBoiinadopmain) HIb (Joroop Ne
101/H25/2810 ot 20.02.2018), ITO «AntuBupyc Kacnepckoro» (JIutienznonnsiii joropop Ne 1013/K-2773 or 11.12.2017 r.)

9. METOAUYECKHE YKA3AHMUA JIVIAA OBYYAIOIINUXCS IO OCBOEHUIO JUCIUIIIUHBI (MOAYJISA)

JucuunimHa «CTpOeHrE BEeIecTBay NpH3BaHa (POPMHUPOBATD Y CTYJCHTOB OCHOBHBIE 3HAHHS U HABBIKM HEOOXOAUMBIE JUTSI TOHUMAHUS
OCHOB CTPOEHHSI MOJIEKYTT M KOHJICHCHPOBAaHHBIX (ha3, pOpMHPOBATH €CTECTBEHHO-HAYYHOE MUPOBO33peHre. OCHOBHBIE ATAIIBI
W3y4eHHsI JaHHOTO Kypca: OCBOSHHE MOJIENIEH CTPOCHHUS MOJIEKYII, KaK KIACCHIECKHX, TAK M KBAHTOBOXUMHYECKHX; OCBOCHHUE
MOJIETIEH CTPOEHUS JKUIAKOCTEH U TBEPABIX TEJ, YCTAHOBJICHUE CBS3EH CTPOCHHE - CBOWCTBA.

B dopmupoBanun y CTyIeHTOB 3HaHUH, YMEHHH U HABBIKOB CYILIECTBEHHOE 3HAUECHNE HMEET TEOPETHIECKOE 00ydeHre, OCHOBHAS 1ETIb
KOTOpPOTro JaTh 00y4aeMbIM 3HAHHUS, KOTOPBIC MO3BOJIMIIN Obl UM OCYIIECTBUTH MPAKTHYECKOE O0yUYeHNUE, T.e. 00eCIIeunTh 0asy /s
MIOTY4EeHUS! MPAKTHYECKUX YMEHUH U HABBIKOB.

Oco0oe 3HaUeHNe IMEET HaTM4He HABBIKOB M YMEHHUH CAMOCTOSITENBHO ITOyYaTh 3HAHUS U3 PAa3IMYHBIX HCTOYHUKOB HH(POPMAIINH,
CHCTEMaTHU3UPOBATh U aHATM3UPOBATh MONyIeHHYIO HH(popMaIio. DopMUpOBaHHE TAKOTO YMEHHS IIPOMCXOIUT B TEUEHHE BCETO
neprosia 00ydeHus uepe3 MOArOTOBKY K JIAO0PaTOPHBIM, CEMHHAPCKHIM, TIPAKTUYECKUM 3aHATHM. [Ipu 9TOM caMmocTosiTensHas paboTa
CTyZIEHTa UTPAeT BAXKHYIO POIJIb B XO/I€ BCEro ydeOHOro nporecca. [Ipu U3ydeHHn TUCIUILTMHBI OCHOBHYIO JTOJIO OTBOAMMOrO Ha
CaMOCTOSITETIbHYIO pab0Ty BpeMEHH 3aHUMAaEeT paboTa ¢ KOHCIICKTOM JICKIUH, ydeOHUKaMH, YICOHBIMH TTOCOOMSIMU M METOTUUYCCKUMH
YKa3aHUSAMHU. A TIOTOMY, CTyZI€HTaM HEOOXOIMMO ONTHUMAIFHO HCIIONB30BaTh BPEMEHSI, OTBEICHHOE HA  CaMOCTOSTENbHYIO padoTy.
Lenecoobpa3HO MOCBSAIIATE JI0 MOTyYaca B IeHb H3yIeHHIO KOHCIIEKTa JICKIIMH B TOT K€ AEHb I10CIIe JIEKIIUH | 32 AE€Hb IIepe]l JICKIHEH.
Teopernueckuii MaTepuai U3ydaTh B TEUEHHE HEIENH /10 2 4acOB, a TOTOBUTHCS K MIPAKTUUECKOMY 3aHATHIO 110 TUCHUIUINHE 10 1.5
4acoB.

Jnst TydImero ¥ MOJMHOTO YCBOGHUS MaTeprala y4eOHOH AUCIUTUTMHEI PEKOMEHTyeTCsl HCIIONIb30BaTh METOIMIECKUE
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yKa3aHUs ¥ MaTeprabl 10 y4eOHOM IMCIUIUINHE, TEKCTHI JICKIIUH, a TAKKe JIEKTPOHHBIE Pecypchl, mMetomuecs B cucteme ObC,
JOCTYII K KOTOPEIM O0ecIiedeH B YHTAJIBHBIX 3aJaX YHUBEpCHTeTa. TeopeTHIecKuii MaTepHa Kypca CTaHOBHTCS 00j1ee OHATHBIM,
€CJIN JOTTOJTHUTEIIBHO CTYICHTOM U3Y4aroTCs KHUTH, YIeOHUKH N0 TaHHOH y4eOHO! mucnuminHe. [Toe3Ho Hemonp30BaTh HECKOIBKO
y4eOHHKOB, pEKOMEHIOBAaHHBIX NPEIIOIaBATEIICM.

Ipy M3y4eHNN AWCLIUMILUTMHBI HACTOSITEIBHO PEKOMEHTYESTCS «HE 3ay4HBaTh) MaTepHall, a JOOUTHCS MaKCHMAJIBHOTO IIOHMMaHUS
M3yJaeMoi TeMbl AUCIMILITHHEL. [IpH M3y4eHNH TeOpeTHIecKoro MaTeprala HeoOX0IMMO MHOTOKPATHO IHCATh HA YePHOBUKE
(bOopMyIIBI, peaky U rpaduKy 10 TOTHOTO UX 3aIIOMUHAHHS.

B cirygae npuMeHeHNs IpH 00yYeHHN JUCHUIDIMHEL SJICKTPOHHOI0 00y4eHHsI, TUCTaHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHH
o0IeHue 00yJaroIuXCsl U IPENoaBaTells OCYILECTBIETCS B PEXXHUME PEaIbHOIO BpeMEHU (OHJIaiH-TIeKIuy (B€OUMHAPEI), YaThl,
BU/I€0-KOH(EPEHIINH U JIP.) WU OTIOKEHHOI0 BPEMEHU (CHcTeMa AUCTaHIMOHHOro 00ydenust Moodle, MS Office365, hopymsl,
9JIEKTPOHHAS OYTa | JIp.). BoJbIIyto yacTb BpeMeHH 00y4JaroIrecsi CAaMOCTOSTEIIFHO PabOTAIOT ¢ Y4eOHO-METOIUYCCKIMH
MatepranaMi. CTyIEeHTB IMEIOT BO3MOXKHOCTh KOHCYIETHPOBATHCS C MPETIOaBaTeieM IT0 BCEM BOIIPOCAM, BOSHUKAIOIINAM B XO/C
CaMOCTOSATENEHOH pabOTHI TTOCPEICTBOM HJICKTPOHHOM ITOYTHI, COLMATIBHBIX CETEH H T.I1.

Joctyn o0y4aromierocs K yueOHbIM pecypcaM B peKUME OTI0KEHHOI'O BPEMEHU, CAMOCTOSITENBHOM PabOoThI OCYILIECTBIIAETCS YEPE3
cetb MIHTEpHET B yTOOHOM ISl HETO MECTE, BPEMEHH M TEMIIE».

I1pu 00y4eHHH JIHI C OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 310POBbsSI 3JIEKTPOHHOE 00YUYCHHE, AUCTAaHIMOHHBIE 00pa30BaTeIbHbBIC
TEXHOJIOTHH MPETyCMAaTPHBAIOT BO3MOXKHOCTB IIPUEMa-Tiepeadyl HH(OPMAIMH B TOCTYITHBIX I HUX (opmax.

Peanu3anust AUCIMIUIMHEI C IPUMEHEHHUEM JIEKTPOHHOr0 00y4YeHHs, AUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TeXHONMorui (naiee — 90,
JOT) ocymuiecTrisiercst Ha ocHOBaHUH «[I0JIOKEHUs 0 peann3aliuy OCHOBHBIX U JOMOJHUTEIBHBIX 00Pa30BaTEIBHBIX IIPOrPaMM C
MPUMEHEHHEM JICKTPOHHOI0 00YUeHHS U IMCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOIOTHIT B (heiepaabHOM ToCy1apCTBEHHOM
OI0KETHOM 00pa30BaTENbHOM YUPEKACHUH BBICIIEro 00pa3oBaHus «HeIsONHCKHUIA TOCYIapCTBEHHBIH YHUBEPCUTETY, «IlonoKeHus
0 TIOpsIIKE 3aUeTa 00YYarOLIUMUCS 110 OCHOBHBIM NPOdecCHOHANBEHBIM 00pa30BaTeIbHBIM IIPOrPaMMaM BEICILIETO 00pa30BaHUs B
OI'BOY BO «Yenl'Y» pe3y/nbTaTOB OCBOCHHUS B OPraHU3AIHX, OCYIIECTBISIOMINX 00pa30BaTEbHYIO JeATEIbHOCTh, Y4eOHBIX
IIPEAMETOB, KYPCOB, TUCLUILUINH (MOAYyJIeH ), IPAKTUK, JOTOIHUTENBHBIX 00pa30BaTENbHBIX IPOrpaMM» IOCPEICTBOM dIIEKTPOHHOMN
nHpopMamoHHo-o0pa3oBarenbHol cpensl PTBOY BO «Uenl Vy. B uckitountenbHbix cnydasx (popc-Maxxop M T.I1.) IPH
peanuzainuy 00pazoBaTeNbHON nesTenbHocTy ¢ mpuMeneHneM D0, IOT MoryT npUMeHsATh KOMIIOHEHTBI, He BXOASIINE B IepeyeHb
AJIEKTPOHHON HHPOPMAIIMOHHO- 00pa30BaTEILHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIJIMHBI OBYYAIOIIMMHUCS C UHBAJIMJHOCTBIO U
OI'PAHMYEHHBIMH BO3MOKHOCTSAMMH 310POBbS

OcBoeHue TUCLUIUIMHBI HHBAJIMAAMHU U JHLAMU C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3/10POBBSI OCYIIECTBIISETCS C MCIOIB30BAHHEM
CHEHAIbHBIX TEXHUYECKUX CPENICTB U ToJI0 MH()OPMALMOHHBIX TEXHOIOTHH, IPEJOCTaBIsIeMbIX PecypCHBIM yueOHO-METOANYECKUM
LEHTPOM 110 00y4IEHHIO MHBAIUIOB H JIMI] ¢ O'PAHUYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi Yenl'Y 1o 3anpocy 00ydaromerocs.

1. MoOusbHBIE CTIeMANbHBIE TEXHUUECKUE CPEICTBA VIS JIML C HAPYIIEHUSAMH 3PEHUS: TOPTATUBHBIN KOMIIBIOTEP C BBOJOM/BBIBOIOM
mpudTom bpaiins ¢ cuaresaropom peun «ElBraile-W14J G2»; HOyTOyKH ¢ porpaMMHO# 3kpaHHOro noctyna NVDA; anekTpoHHbIe
YBEUYUTENH T yAAJICHHOTO IPOCMOTPA; BUICOYBEINUUTENN TOPTATUBHEIE; TH(IIOMIeep; IH(PPOBHIC AUKTO(P OHBIL.

2. MoOunbHBIE CrieNUaNbHble TEXHUUECKHE CPEACTBA NSl JIMI C HApYLICHUSIMH CIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOT'O TIOJSI CO
BCTPOEHHOU coBMeCTMMOCThIO ¢ FM-ycrpoiictBamu; pamuokinaccel «Coner-PCM» ¢ mepenaTunkom, 3aylIHBIM HHAYKTOPOM U
MHAYKIIMOHHOM TeTJel; cucreMa WHQOpMAalMoHHast AJisi cinabocnblmanux nepeHocHas «Mctok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH()OPMATOPOM; JTOKYMEHT-KaMepa; MporpaMMHUpyeMbIe CITyXOBBIE amnnapaTbl HHANBUAYAIHHOTO MOJIb30BaHMSI.

3. AccucrtiBHbIC MH()OpPMAIIMOHHBIC TEXHOJOTMH: IMPOrPaMMHOE OOECHeYeHHEe DKPaHHOrO JOoCTyma ¢ cuHTe3oM peun NVDA;
IIPOrpaMMBbI SKPAaHHOTO YBEIHUYEHUS; POTPAaMMBI PEIEBOT0 CHHTE3a IS KOMIBIOTEPOB M HOYTOYKOB; IPOrPaMMBbI PEUEBOT0 CHHTE3
JUTS MOOWJIBHBIX YCTPOMCTB; SKpaHHAs KIABUATypa; SKpaHHas JIyIa.

Ipu HeoOXomuMocTH Uil OOYHYAIOIIMXCA C HApYyIICHWSMH 3peHHs Ha pabounmx MecTax sl MPOBENEHUS NMPAaKTUUECKHX HIIH
JTa00pATOPHBIX 3aHATHI YCTAHABIMBACTCS CIICIMAIBHOE IMPOrpaMMHOE obecriedeHue (mporpamma peueBoil Hapuramun NVDA,
pedeBbIe CHHTE3aTOPHI, SKPAHHBIE JTYIIHI).

B yueOnble aymuropuu obecrieunBaeTcs OCCIPENATCTBEHHBIM IOCTYN [UIs OOYYaroIIMXCSd HWHBAJIWAOB M OOYYaIOUIMXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0pOBBA. B Kaxmod aymuropuu, rae oO0y4alOTCs HHBAJIMABI M JIMIA C OrpaHUYEHHBIMH
BO3MOYKHOCTSIMH 37I0POBBSI, TIPEIyCMAaTPUBAETCS COOTBETCTBYIOIEE KOMMIECTBO MECT Ul OOYUArOUIUXCS ¢ YIeTOM HapyIIeHHH MX
3II0POBBSI.

Jns ocBOSHUS TUCIUILIMHBI MHBAIHUAAM U JIUIAM C OrpaHHYEHHBIMH BO3MOYKHOCTSIMHU 3[J0POBbS TPEAOCTABIISETCS TOCTYII K TIEYaTHBIM
WCTOYHUKAM, IMEIOLIAMCS B HayqHOH Onbmrorexe Yenl'Y, ¢ TOMOMIBIO CIIeHANbHBIX TEXHHIECKHX CPEICTB; OCTYI K 3JIEKTPOHHBIM
HCTOYHHMKAM, TIPEACTABICHHBIM B (opMe OSIEKTPOHHOIO [JOKyMeHTa B (QoHAe Hay4dHoif OuOmmorexn Yenl'Y wmm
ANIEKTPOHHO-ONOIMOTEUHBIX CHCTEMAX, C TOMOIIBIO CIIEIUATbHBIX TEXHUIECKUX H TIPOrPAMMHBIX CPEICTB
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(pabouee MeCTO I HE3PSAUEro MOIB30BATENS C IPOrPaMMHBEIM 00€CIIeYCHHEM YKPAHHOTO OCTyIa ¢ cuHTe3oM peart NVDA, pabouee
MECTO ¢ KOMITBIOTEPHBIM POJLTEPOM U Ki1aBHaTypoii Clevy ¢ OONBIIUMHI KHOITKaMH U C pa3/esisIOIieH KIIaBHIIN HaKJIaaKo¥).
Y4eOHO-METOIMUECKAE MAaTePHANbl [T 00YYAIOIIUXCs U3 YMCIIa MHBAIUIOB U JIUII C OrPAaHHYCHHBIMH BO3MOXKHOCTSIMH 3JJOPOBbSI
MPEIOCTABIISIIOTCS B )OpMax, alaliTUPOBAHHBIX K OTPAaHUYEHUSIM X 3J0POBbS U BOCIIPHUATHS HH(POPMAIHH:

Jlist M ¢ HApYIICHUSIMU 3PCHUST:

- B TICYaTHOW (pOpME YBEITUUICHHBIM IIPUPTOM,

- B (hopmMe 3IIEKTPOHHOTO TOKYMEHTa,

- B popme aynuocaiina,

- B ieyaTHOH popme mpudrom bpaiins.

JUI1st TULL ¢ HAapyIICHUSIMHE CITyXa:

- B IIeYaTHOM (hopme,

- B (hopMe 2IIEKTPOHHOT O JOKYMEHTA.

JIist 7M1 ¢ HapYIICHUSIMU OTIOPHO-/IBUTATENILHOTO amnapaTa:

- B II€YaTHOM (hopme,

- B (hopMe 3IIEKTPOHHOTO IOKYMEHTa,

- B (hopme ayauodaiina.

JIaHHbIH TIepeveHb MOYKET ObITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHT'€HTa 00 yUYaroIuxcs.

JI1st ’HBAJIMIOB U JTUII C OTPAaHUYIEHHBIMH BO3MOKHOCTSMH 3I0POBbSI OCBOSHUE TUCIUILUTHHBI MOXKET OBITh YACTUYHO HITH MOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JIUCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruil (Moodle, Adobe Connect Pro u mip.).

B 0CBOCHHM TUCIUIUIMHBI WHBAJIHAAMHU M JTUIAMH C OTPAHHYCHHBIMUA BO3MOXKHOCTSAIMH 3J0POBbSI HUCIONB3YETCS MHAWBUIyaTbHAS
pabora. ITon mHIMBHIyalnbHOH paboToil moapasymeBaeTcs aBe (DOPMBI B3aUMOACHCTBUS C IPEMoOJaBaTeNieM: WHIMBUIyaJIbHAS
y4eOHast paboTa (KOHCY/IBTALlMH), T.€. IOMOJHUTEIBHOE PA3bsACHCHHE YYEOHOr0 MaTepHalia U yriiyOJleHHOe U3ydeHHE MaTepuaia ¢
TeMHd OOYYaIOUIMMHUCS, KOTOpPbIe B JTOM 3aWHTEPECOBAaHBbI, W HWHIMBHAyalbHAs BOCHHTAaTeNbHas pabota. MHAMBUIyabHBIC
KOHCYJIbTalluM HallpaBJIEHbl HA MHAWBUIYAJIN3aIMI0 00yUIeHHs M YCTAaHOBJICHHUIO BOCIIUTATEIBHOIO KOHTAKTa MEX Ty IIPeroAaBaTeneM
1 00y4aroLUIMMCs MHBAIUAOM WM O0YJaIOIMMCS ¢ OTPaHMYEHHBIMU BO3MOXHOCTSIMU 3/10POBBSL.

[Tpu npoBeieHNH NPOLIEYPhI OLICHUBAHUS PE3yIbTaTOB 00YUSHUS MHBAIMUIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXXHOCTSIMU 310POBbSI 10
JTUCLMIUIMHE O00ECIeUnBAETCsl BBIOJIHEHHE CIEAYIOIUX JONONHUTENbHBIX TPeOOBaHMII B 3aBUCUMOCTH OT WHIMBUAYaJIbHBIX
0cOo0EHHOCTEeH, 00yUYarOIIHUXCS:

a) MHCTPYKIMS IO TMOPSAKY HNPOBEAEHMS NMPOLEAYPHl OLIEHUBAHMS NPEIOCTaBIsAETCs B NOCTYyNHON (opme (YCTHO, B NMCbMEHHOM
(dopme, B nmucbMeHHON Gopme mprdToM bpaiisis, yCTHO ¢ HCIOIb30BAHUEM YCIIYT CYPIOIIEPEBOIUMKA);

0) mocrymHas opMa TPEJAOCTaBICHUS 3a/laHUi OLIEHOYHBIX CPEICTB (B TNeyaTHOW (opme, B meyaTHOH (opMme yBEIMYCHHBIM
mpudToM, B neyaTHor Gpopme mpudrom bpaiiss, B popme 3IeKTpOHHOr0 JOKYMEHTA, 3aaHusl 3a4MTHIBAIOTCS ACCUCTECHTOM, 3aaHuUs
IIPEIOCTABIISIIOTCS C UCTIONB30BaHUEM CYPJONEPEBOA);

B) JIOCTyMHas popMa MPEJOCTABICHUS OTBETOB Ha 3ajaHus (IIMChbMEHHO Ha Oymare, HAOOp OTBETOB Ha KOMITbIOTEPE, MUCHbMEHHO
mpudTom Bpaiins, ¢ ucroab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

[pu npoBeneHKu NpoLEypHl OLIEHUBAHUS PE3YAbTATOB 00YUEHHS MHBAIUIOB U JIML ¢ OTPAHUIEHHBIMU BO3MOXHOCTSIMU 3/I0POBBSI
IIpeAyCcMaTpUBAETCsI HCIIONb30BAHUE TEXHUUECKUX CPECTB, HEOOXOIUMBIX UM B CBSI3U C X MHANBUIYAIBHBIMA OCOOEHHOCTSIMU. DTH
cpencTBa MOryT ObITh IpeaocTaBieHbl Yenl Y mitm MOTyT HCIIONB30BaThCsl COOCTBEHHBIE TEXHIYECKUE cpeacTBa. [Ipu HeodxoaumocTu
VMHBAJHMIAM U JIMLAM C OTPaHHIEHHBIMH BO3MOXXHOCTSIMH 3JI0POBBsI IPEJOCTABIISCTCS AOTIOTHUTEIBHOE BPEMS JJIsI IIOATOTOBKH OTBETA
Ha 3aJaHusl, IPOLeAypa OLICHUBAHUS PE3YJIbTATOB OOYUCHHUS MO JUCHUILIHE MOXKET IPOBOJUTHCS B HECKOIBKO ATAIIOB.

[IpoBenenre mpouenypsl OLCHUBAHUS PE3YIbTATOB OOYYEHHS WHBAJIHMIOB U JIUI C OrPaHMYECHHBIMH BO3MOXKHOCTSIMH 3JIOPOBbBS
JOITYCKAETCs C HCIONb30BAHUEM JTUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.
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