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1. HEJIX OCBOEHUS JUCIHUATIINHBI

Lenb AUCIMIUIMHBI COCTOHUT B (GOPMUPOBAHUHU Y CTYACHTOB LIETOCTHOTO MPEACTaBICHHUS O IPUPOJE XUMHIECKOH CBS3H, O
3aKOHOMEPHOCTSIX MU3MEHEHHsI CBOMCTB BELIECTB B 3aBUCHUMOCTH OT CTPOCHHUS 00pa3yIOLIMX UX MUKPOYACTHIl M BHEIIHUX YCIIOBUH, O
BJIMSIHUY BHJA CBS3W HAa KOHKPETHBIE (PU3UKO-XUMHUYECKHE CBOMCTBA BEIIECTB.

PesynbTarhl n3yuyeHus AUCLUILIMHBI HANpaBieHbl Ha gocTxkeHne naaukaropa OIMK-4-3. meer npakTH4ecKuii ONBIT peleHUs
GM3UYIeCKUX M MaTEMAaTHIECKUX 3aa4 MPUMEHHUTENBHO K Pa3IMYHbIM 00JacTsIM Ipo(hecCHOHATBHON NS TENLHOCTH.

JIn1st [OCTIOKEHHMsI TIOCTaBISHHBIX 1eNeil TpeOyeTcs pelleHne CIeAYIONNX 3a1a:

- O0Y4HTb CTYJCHTOB TEOPETHYECKHM OCHOBAM 3HAHHUU O COCTaBe, CTPOSHHUH, O CBOMCTBAaX XUMHUECKHX COCTUHEHU HEOPTaHMYECKON
IIPUPOJBI;

- 0O3HAKOMHTH € (PM3UKO-XUMHUYECKUMH SIBICHUSIMH, KOTOPBIE COMPOBOXKAAIOT NPEBPAICHHUS OJHUX BELIECTB B APYTHE IPH
MIPOTEKAHUH XMMUYECKUX PEaKLNii, BKIIFOUas BIMSHIE BHEIITHINX MEXaHUYECKUX BO3/ICHCTBUI Ha MaTepHabl;

- IaTh 3HAHUSI O COBPEMEHHBIX METO/IaX OMHCAHUS XUMHUYECKOH CBsI3H, ncnonb3yst MMO, MBC, MeTo1 OTTalKHBaHUS BaJCHTHBIX
3JIEKTPOHHBIX Tap U AP CIIOCOOBL.

2. MECTO JUCHHUII/IUHBI B CTPYKTYPE OIIOII

Hukn (pazgen) OIIOIT: b1.0.1.12

2.1 TpeGoBaHusl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

Opranudeckasi XUMUS

Maremartnka

Kpucramnoxumust

OO0mast 1 HeOpraHU4eCcKask XUMHS

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHHMILUIMHBI (MOAYJIs1) HE0OX0AUMO KaK NMpeallecTBYyolee:

Kypc «CtpoeHue BemecTBa» OKOHYATEIFHO CHCTEMaTH3UPYET U 3aKperuisieT Hanoosee o0ye MpeacTaBIeH s O CTPOSHUH
XUMHUYECKUX COCIMHEHII.

OCo0eHHOCTH CTPOCHUS BelllecTBa (HayYHbIH CEMUHAp)

IMoaroToBka K mpoLeIype 3aliThl ¥ 3allIUTa BHITYCKHOW KBaTH()UKAIMOHHOH pabOThI

3. KOMIIETEHLIY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS IUCLUUILINHBI
(MOZYJIS)

OIIK-4: Cnoco0eH MJIaHUPOBATH PA0OTHI XUMHYECKOI HANIPABJIEHHOCTH, 00PaAdATHIBATH M HHTEPNPETHPOBATH MOJyYeHHBIE
Pe3yJabTaThl C HCMIOJIB30BAHNEM T€OPETHYECKHUX 3HAHU U MPAKTHYECKUX HABBIKOB PeLIeHUs] MATEeMATHYECKUX U
usuveckux 3axau

3HaTh:

OCHOBHEIE MOJCIHN CTPOCHUA XUMHUYCCKUX COC,Z[I/IHCHI/Iﬁ 1 3aKOHOMCPHOCTH BJIMSTHUS CPOCHHMS BCLUICCTBA HA €ro CBOMCTBA.

YMeTh:

NPUMECHATH OCHOBHBIC 3aKOHBI U YPABHECHU S, OITUCBIBAIOIIINEC B3aUMOCBA3b MUKPO- U MAKPOCKOITMYCCKUX XapAKTEPUCTUK BEIICCTBA.

Baagertn:

HaBbIKaMH UHTCPIIPETALNHU TTOJTYUYCHHBIX PE3YJIBTATOB HA OCHOBE 30KOHOB BIIMAHUACTPOCHHU BEIICCTBA HA €I0 CBOCTBa

B pe3yabTaTe 0OCBOCHUA AU CHUIIIMHBI oﬁyqammnﬁca JOJIZKEH

3.1{3naTn:

3.1.1 TCOPETHICCKUE OCHOBBI CI)PBH‘{CCKI/IX MPpOIECCOB ABMXCHUA YaCTUIl B MOJICKYJIC U 3aKOHOMCPHOCTH UX
OIIMCBhIBAIOIIHUE,

3.1.2|ocHOBHBIE (PU3HUECKHE 3aKOHOMEPHOCTH 3aBUCUMOCTHU CBOMCTB BELIECTBA OT CTPYKTYPHBIX 0COOCHHOCTEH U
0COOCHHOCTEH CTPOEHHMS U MX MIPOSIBIICHHE IPH BHELIIHEM BO3JICHCTBHY,

3.2|YmeTn:

3.2.1|npuMeHATH 3HaHMS U1 BEIOOpa METOJa U3YUYEHHS CTPOCHUS MOJIEKYJ M KOHAEHCUPOBAHHOTO BEIECTBA,
UHTEPIPETUPOBATh PE3yAbTaThl GU3MUECKUX U3MEPEHUN U NPOSBICHUE XMMUUECKUX CBOICTB K CTPOSHUIO MOJIEKYI
BEIIECTB;
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crp. 5

322

BCIICCTB

CONOCTABIIATh AaHHbIE (PU3NIECKUX U3MEPEHHUI CO CBOMCTBAMU U CTPYKTYPOI OPraHNYECKUX U HEOPTaHUYECKHX

3.3

Baanerts:

3.3.1

Hasbikamu pacueTa HEKOTOPLIX MapaMeTPOB MOJICKYJI U3 UX CIICKTPOB,

332

COCTaBJICHUS Moz[eneﬁ MOJICKYII;

333

MHTEPIIPETAH CIIEKTPOCKOUYECKUX UCCIIEI0BAHNHN B CTPYKTYPHBIE 3JIEMEHTHI MOJIEKYII.

4. OFBEM JUCLUIIMHBI (MOIY.JIST)

O6Lwwasn TpyooemMKocTb

23ET

YacoB 1o y4eOGHOMY IUIaHY :
B TOM YHCIIE :

ayJIMTOPHBIC 3aHSTHUS :
CcaMOCTOsTeNIbHAs paboTa :
9acoB Ha KOHTPOJIb

72

36

9K3aMeHHI 8
1,2

27

Buapr KOHTPOJIST B CEMECTpax:

5. CTPYKTYPA U COJIEP’)KAHUE JUCLUIIIMHBI (MOLY.JIS)

Kon HaumeHnoBanue pa3jiesioB U TeM /BUA 3aHATHS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Paznen 1. Beenenne
1.1 Beenenue /JIex/ 8 1 JI1.1 J11.2J12.1 J12.2
J12.3
3132335455
Pa3nen 2. Mexanuueckasi MoJieJib MOJIEKYJIBI
2.1 MexaHunueckast MOJIENIb MOJICKYJIbI /JIex/ 8 3 JI1.1 J11.2J12.1 J12.2
J12.3
01323335455
Pa3nen 3. XumMu4ecKHii acneKT KIacCH4ecKoii TeOPHH CTPOEHHUS MOJIEKYT
3.1 XUMHUYECKHI aCTIeKT KJIACCHUECKOW TEOPUHU CTPOCHHUS MOJeKy /JIex/ 8 1 JIT.1JI1.2J12.1 J12.2
J12.3
0132335455
32 XUMHUYECKHIA aCTIeKT KJIaCCHUECKOW TEOpUH cTpoeHus Mojekyn /Cp/ 8 0,1 JIL.UJI2.1 J12.2 J12.3
013233 24 35
Pa3nen 4. DaekTpuueckne cBOCTBA MOJIEKYJT
4.1 DeKTpUUYECKHIE CBONCTBA MOJICKYI /JIek/ 8 1 JIT.1JI1.2J12.1 J12.2
J12.3
0132335455
4.2 OnexTpuueckue cBoicTBa Monekyn /Cp/ 8 0,1 |J1.1J12.1J12.2J12.3
313233 5455
43 OnexTpuueckue cBoicTBa MoneKys /KoHTAT/ 8 0,7
Pazgen 5. MarnuTHbIe CBOCTBAa MOJIEKY.JI
5.1 MarnutHsle cBoiicTBa Moeky /JIek/ 8 1 JI.1 J11.2J12.1 J12.2
J12.3
0132335455
5.2 MarnuTtHsble cBoicTBa MoJeKyi /Cp/ 8 0,1 [JI1.1J12.1J12.2 J12.3
313233 54 35
53 MarnutHsie cBoicTBa MoJiekys1 /KoHTAT/ 8 0,7
Pazgen 6. KBanTOBOXMMHYecKOe ONHCaHNE MOJIEKY.JI.
6.1 KBaHTOBOXHMHUYECKOE OMUCAHUE MOJIEKYJI. /JIex/ 8 9 JI1.1 J11.2J12.1 J12.2
J12.3
0102333455
6.2 OCoOEHHOCTH KBAaHTOBOMEXAaHNIECKOTO ONUCaHus MUKpomupa /Cp/ 8 0,1 JI.1J12.1 J12.2 J12.3
013233354055
6.3 OCoOeHHOCTH KBAaHTOBOMEXaHWIECKOTO onrcanus MUKpomupa /KoHTAT/ 8 0,7
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cTp. 6

Pasnea 7. IIpocTpaHcTBeHHOE pacnpeneeHue 31eKTPOHHOM JIOTHOCTH

7.1 IIpocTpaHCTBEHHOE pacnpeieiCHUE ANEKTPOHHO# IoTHOCTH /JIek/ 4 JIT.1 JI1.2J12.1 J12.2
J12.3
3132335455
7.2 IIpocTpaHcTBEHHOE pachpeeleHne IEKTPOHHOH moTHocTH /Cp/ 0,1 JIT.1J12.1 J12.2 J12.3
013233 2435
7.3 IIpocTpaHcTBEeHHOE pacnpeeeHue MeKTpoHHOH ioTHOCTH /KOHTAT/ 0,7
Pa3znen 8. Me:xMoJieKy/IsipHble B3aHMO/IelicTBHS
8.1 MexmMonexysipHble B3anMoaeiicTaus /Jlex/ 4 JI1.1J11.2J12.1 J12.2
J12.3
013233 2435
8.2 MexMonekysipHbie B3aumoeiictus /Cp/ 0,1 [JI1.1J12.1 J12.2 J12.3
013233 24 35
8.3 MexMonekysipHbie B3auMoeiicTust /KoHTAT/ 0,7
Pa3nen 9. OcodeHHOCTH CTPOEHNS KOHAEHCHPOBAHHBIX (a3
9.1 OCOOCHHOCTH CTPOCHUS KOHACHCHPOBaHHBIX (a3 /JIex/ 4 JI1.1J11.2J12.1 J12.2
J12.3
013233 24 35
9.2 OCOOCHHOCTH CTPOCHHUS KOHACHCHPOBaHHBIX (a3 /Cp/ 0,1 |JI1.1J11.2J12.1 J12.2
J12.3
013233 24 35
9.3 OCOOCHHOCTH CTPOCHHUS KOHACHCUPOBaHHBIX (ha3 /KoHTAT/ 0,9
Paznen 10. Kpucrasimnyeckoe cocTosiHHE BellecTBA
10.1 |[Kpucrammgeckoe cocrosiHue Beuiectsa /Jlex/ 4 JI1.1J11.2J12.1 J12.2
J12.3
013233 24 35
10.2  |Kpucrammdeckoe cocrosHue Beuiectsa /Cp/ 04 |J1.1J11.2J12.1J12.2
J12.3
013233 24 35
10.3 |[Kpucrammdeckoe cocrosiuue Beuiecta /KoHTAT/ 1,7
Pa3nen 11. OnpenelieHne paBHOBECHBIX PACCTOSIHUI B MOJIEKYJIaX U
KpHCTAJLIAX
11.1  |OnpeneneHre paBHOBECHBIX PACCTOSHUN B MOJIEKyJIaX M KpucTamiax /JIek/ 4 JIT.1 JI1.2J12.1 J12.2
J12.3
01323335455
11.2  |OnpeneneHre paBHOBECHBIX PACCTOSHUN B MOJIEKy1aX U Kpuctamiax /Cp/ 0,1 JIT.1 JI1.2J12.1 J12.2
J12.3
0132335455
11.3 |Onpenenenue paBHOBECHBIC PACCTOSHUN B MOJIEKyJIax U Kpucraiuiax /KoHtAt/ 1,7
Pazgen 12. Dx3amen
12.1  [Ok3ameH /Ox3ameH/ 27 JI1.1

6. POHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

IMpumepHBIe BONPOCH! K KOHTPOJIBHOH paboTe
IIpuMepHBIE TEMBI JOKIIA10B
Bomnpocs! k sx3ameny

6.2. TunoBbie KOHTPOJIbHBIE 32JAHIS M MHHbIE MaTePHAJIbI JUISl TEKYLIeH aTTecTaluu

ITpumepbl KOHTPOIBHBIX PAOOT:

Konrtponbnas padora Nel

1 Yxaxure kakue monekyssl HE MoryTt o6nanaTh JUIOIEHBIM MOMEHTOM
1) 1,3-rekcaxiopnponan 2) xnopoBoaopona 3) 2,2-auxnopnponad  4) 1,1-auxnopartas 5) 6eH3ou 6) uuc-1,2-TMHUTPOITHIICH
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2V xakoro u3 npuBeaeHHbIx ra3os ( NH3, PH3, AsH3) nauGomnbmas

a) IUDIICKTPHIECKas MPOHUIIAEMOCTh

0) mokasaTeJib MPEIOMIICHHUS

3 PaccuuTaiiTe BpamarelibHy0 COCTABISIONIYI0O KHHETHISCKON JHepTruK  aneTieHa. JlaHo: Macca aToMa yriiepoJia paBHa m, JJTHHA
csi3u C-C pagna 11, paccrosiHre Mexay atoMamu Bojopona - H-H pasna 12. B otBeTe nzo0pasure BeiOpanHyto Bamu cucremy
KOODJIMHAT.

4 Onpenenure KOOPAUHATEI aTOMOB MOJIEKYJIbI CEPOBOJIOPOA B CUCTEME KOOPJHMHAT, CBA3aHHOMU ¢ LIEHTpOM Macc. B oTBere
n3o0pasute BEIOpaHHyIo Bamu cucremy koopauHat. CKONBKO HE3aBUCHMBIX KOOPAMHAT HYXHO JUIsl OIIMCAHUS KoJeOaTenbHbIX
JIBHDKCHUI 3TOM MOJICKYIIBI, TIPEUIOKUTE HA0Op TaKUX KOOPIMHAT. YTOI CBSI3U B MOJIEKYJIE CEPOBOIOPO/IA CYUTATD IIPSIMBIM.

5 VY kakoro u3 npuBeaieHHbIX ra30B ( NH3, PH3, AsH3) HauMeHbIasi MarHuTHas! IPOHUIIAEMOCTb.

6 Haiiute aToOMbI OZIMHAKOBBIX BUJOB B MOJICKYJIaX MPOTIEHA U MPOMaHa.

7 Kakue U3 CBOWCTB MOJICKYJT aJIIUTUBHBI (MOTYT OBITh BBIP2XKECHBI Yepe3 MapluaibHbIC CBOHCTBA)

a) DHEPTUsl MOJICKYJIbI, 0) MOMEHT HHEPLIUH B) CHMMETPHSI, T) TUIOJIbHBIA MOMEHT, 1) Macca €) AuaMarHUTHasi BOCOPUUMYHBOCTb.

8 Ownranmbnus oOpazoBanus aunoiaudocopHoii kuciotel (0) paBHa H2, a sHTanbmus o6pa3zoBanHus TPUIOIH(POCPOPHOIH KUCIOTHI
() paBHa H3. BrIpasure sHTansnuio obpazoBanus opropocdopHoii kuciaotsl (a) - H1 uepes H2 u H3. Ykaxkure UCTOUHHKU
BO3MO’KHBIX MTOTPEITHOCTEH.

Kontponbnas pabora Ne2

1 Mcnionb3yst KOPPENALUOHHYIO IUarpaMMy (CM. Ha 000poTe) NocTpouTs quarpaMmy MO Mosekyist ¢propa. UTo 03HauaeT CUMBOII
curmMa*u ¢ TOUKU 3peHus] CHMMETPHU?

2 Jlnst pacueTa OAHOIIEKTPOHHOTIO AIByXaTOMHOI'O MOHA BapHAI[IOHHBIM METOJIOM B KauecTBE NIPOOHON (DyHKIMHU B3sITa
ncn=CAduA + CB¢puB. N3sectHsl 3Hauenuss HAB= HBA; HAA , HBB ,(HAA ue paBaoHBB.); SAB. 3anumute cexymispHoe
ypaBHEHHUE IS 5TOH YaCTHIBL.

Uro takoe SAB?

3 Hanummre Belpaxkenue oneparopa ['amunbrona mist yactunsl He22+ . Mcnonesyiite npubmmkenue bopua-Onmnenreiimepa,
aTOMHYIO CHCTEeMY eIUHUI. Bce BBeneHHble Bamn 0603HaueHHs OSICHUTE.

4 MO 3anana pynkuueir ncu=CA¢puA + CBouB. Bozmoxuble BapuanTsl 3HaueHui koddppunnentos CA un CB npuseneHa B
tabnuie. OnpenenuTh, KaKie BAPHAHTHI COOTBETCTBYIOT 00pa3zoBanuto 1) cssbiBaroieit MO, 2) HecBssbiBaromieit MO, 3)
paspexistronieit MO.

Ne Bapuanta 1234567

3nayenne CA20-1-2121

3nauenne CB111-1-201

5 Ha ocunose TKII moctpoiite sHEpreTrndecKue TuarpaMMBl: a) OKTadApUIECKOr0 BEBICOKOCITMHOBOTO KOMITIIEKCA CO CTPOCHHEM
LEeHTpaJbHOTO aToMa d6 0) TeTpa’ApHUYECcKOro HU3KOCIIMHOBOTO KOMILJIEKCa CO CTPOCHUEM IIeHTpaibHOro aroma d4. B oboux ciryyasx
OTIPEIENUTh THIT MATHETHKA.

6 N300paszure MoJieKyIsipHBIN rpad MOJIEKybl HIMKIOO0yTaHA U HAHECUTE U3BECTHBIC Bam kpuTHyeckue ToukH (0003HAUBTE THITBI
9THX KPUTHIECKUX TOYEK).

7 B monexyne AB4 npunaanexaiei k rpynne cumMmerpun D4h B o6pazosannn MO y4yacTByIOT:

oT atoma A opOutanu 2s u 2p (THIIBI IPEACTaBICHUS T p-opoutaneit - px — Eu, py—Eu, pz— A2u),

oT aroMa B 2p-opOutanu curma-tuma, odpasyronue JuHeinsie komObunanuu ¢ul (Alg), dbu2 (Eu), du3 (Eu), dud (Blg).
Omnpenenure TUIT IPEICTABICHUS U KPATHOCTD BBIPOXKACHHS JUTS CBS3BIBAIOIINX | HecBs3pBarommx MO.

8 UeM pas3nnyaroTcsi CHMMETPH30BaHHbIC (TPYIIIOBBIE) U JIOKATM30BaHHbIE (THOpUIHBIC) OpOUTAIH.

Konrponbnas pabotalNe3

1 B xakoMm npuMepe BOJOPOIHAS CBA3b OYIET CaMOil CHIIbHOM:

13118 11 SH2
23100 I
3O 1110112

4) H20+_I1 10112

2 Yo Takoe 3amperieHHas 30Ha?

3 xopun u 6pomuz cepedpa OTHOCATCS K OTHOMY CTPYKTYpHOMY THIy. CpaBHUTE KOHCTaHTHI MaJlelyHra U SHEPTUH PEIIeTOK ITHX
KPHCTAJIOB

4 JInst Kakoro KpHcTajlla 3HaU€HHe YacTOThl MakcuMyMa rnorsommenus MK-usmydyenus Oynet HanooabumM:

1) CsBr

2) NaCl

3) KCl1

4) LiCl
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5 BBepenne mnprMecH TOHOPHOTO THUIA B MOTYTPOBOJHHUK

1) YMeHbIIaeT MUPHHY 3alpelieHHON 30HbI

2) YBennuuBaeT KOJMYECTBO IEKTPOHOB B 30HE IIPOBOJHUMOCTH
3) YBenuuuBaeT KOJIMYECTBO IEKTPOHOB B BaJCHTHOU 30HE

4) YBenuuuBaeT KOJHUUYECTBO JIBIPOK B BAJICHTHOM 30HE

6 ITpu TemnepaTypax Beiiie Toukd Heelnst anTH(eppoMarHeTuk npeBpaniaeTcs B

1) mapamareTuk

3) IMamMarHeTHuK

4) peppomareTux

5) peppumarsneTuk

7 YTO Takoe CMEKTUUECKUE KHUIKIE KPUCTAILTBI?

8 Hcnonb3yst Teopuro ['miuiecnu onpeaenuTe NpocTpaHCTBeHHYI0 Gopmy caenyromux yactuil: a) PF3CI2 6) F2CO B) BH4- r) IOF5

Tembl JOKIa10B:

1. OCHOBHBIE MOJIEJIN XUMHUYECKON CBSI3H.

2. I'panntsr npumenumocty metoga O2IIBO

3. OcoOeHHOCTH KBaHTOBO-XHMHUYECKOTO ONUCAHUS CTPOSHHS MOJIEKYIIL.

4. OcHOBHBIE TT0JIO’KEHHS KBAHTOBO-TOIIOJIOTHYECKON TEOPUH ATOMHBIX B3aUMOAEHCTBUH.
5. Buapl KpUTHUECKUX TOYEK.

6. CBs3b CHMMETPHH ATOMHBIX U MOJICKYJISIPHBIX OpOHUTANICH.

7. CTpoeHUE KOMIUIEKCHBIX COEIUHEHUI.

8.Teopust KpUCTATLTUTIECKOTO OIS

9. Teopwust 1osst TUraHI0B.

7. Buasl MeXMOIEKYISIPHBIX B3aHMOCHCTBUN.

8. Mozenu BaH/1epBaaIbCOBBIX B3aUMO/ICHCTBHH.

9. BonoposHas cBsi3b.

10. Kpucramisl, CTpoeHUE KPUCTAIIOB.

11. Bousiare CHMMMETPUH KPUCTAIUTHIECKHA PEIIETKA U THITA CBSI3M HA CBOWCTBA TBEPBIX Tell. 12. DIeKTpuyecKue CBONCTBA TBEPIBIX
TelL

13. Ocobennoctu nornouienus MK-n3ayueHns kpucraulaMy rajlor€HUI0B IEJI0UYHBIX METa/LIOB.
14. MarnuTHbIe CBOMCTBA TBepIbIX Tel. Deppo-, aHTHheppo- U peppUMarHeTUKH.

15. CtpoeHue XHIKOCTEN U pacTBOPOB.

16. CoBpeMeHHBIE METOIBI OTIMCAHUS CTPYKTYPBHI )KHIKOCTEH.

16. Buasl 1 cTpo€HUE KMKKHAX KPUCTAIJIOB.

17. CBoHCTBa XUAKUX KPUCTAILIOB.

18. CBoiicTBa HAHOPa3MEPHBIX YACTHUII.

19.0co0eHHOCTH HAaHOPAa3MEPHOTO COCTOSIHUS BEIECTRA.

20. OcoOeHHOCTH CTPOECHUSI HOBEPXHOCTH KOHICHCUPOBAHHBIX (ha3.

6.3. TunoBbIe KOHTPOJILHbIE BONPOCHI U 3aJaHUs /I IPOMEKYTOUHOM aTTecTallMu

Bormpocsl k 3K3aMeHy

1. Conepxanue NOHATHH "cTpoeHue BemecTBa" U "CTPyKTypa BemlecTsa". Pa3nuyHble acleKThl TEpMUHA "CTPOCHUE MOJIEKYT":
TOMOJIOTHYECKHUH, TeOMETPUUECKIH, SIEKTPOHHBIH U Jp. YTIOPSIOYSHHBIE U HEYIIOPSOUCHHbBIE CTPYKTYPHI KOHISHCHPOBAHHBIX (ha3.
2. OCHOBHBIE IIOJIOKEHUSI KJTACCUYECKONH TEOPUU XUMHUUECKOTO CTPOeHUS. MOEKyIIIpHbIC MOJIETH Pa3JInYHOTIO YPOBHS B
COBPEMEHHOH TEOPUH XUMHYECKOTO CTPOCHHUS.

CrpykrypHas popmyia u rpad MoJeKyibl. BennuuHsl, ompeAessione reoOMeTpUIeCKy0 KOHPUTYpaluio MOJIEKYJIbl : MEXKbsICPHbIE
pacCTOSHNUS, BaICHTHBIE YTIIBI, ABYTPAHHBIE X TOPCHOHHEIE YTIbl. BHyTpeHHee Bpamenne. Kondopmamnim Monexyr.

3. MexaHuueckasi MOJIeNIb MOJIEKYJIbl. BUabl ABMKEHHS MOJICKYJIBI (IIOCTYIAaTEIbHOMY, KOJIe0aTeIbHOE, BPAILaTeIbHOE),
COOTBETCTBYIOLIME CUCTEMBI KOOPAUHAT. DHEPrHs, KoueOaTeIbHOIO U BPalllaTeNIbHOTO ABUXKEHHS MOJIEKYJIBL.

4. X¥MHYeCKUH acTeKT KJIaCCHYECKOH TEOPHHU CTPOEHHS MOJIeKysl. OCHOBHBIE ITOHATHA U MOCTYNIAThl. D dEKTHBHBIC aTOMBI,
B3aUMOJICHCTBYS, apLyaibHble CBOIicTBa. Poa, TUI U BU aTOMOB U CBS3€H B MOJIEKYJIaX.

5. DnekrpuyecKkue CBONCTBA MOJIEKYJl. JIUNONBHBIH MOMEHT U MOJISIPU3YEMOCTb MOJIEKYJI, UX CBS3b CO CTPOCHUEM, BIMSHHE Ha
J3JIEKTPUUECKUE U ONTUYECKUE CBOMCTBA BELIECTBA.

6. MarnuTHble CBOIicTBa MOJEKy/1. MarHUTHBII MOMEHT MOJIEKyJIbl. MarHUTHAs! BOCHPUMMYHUBOCTb MOJIEKYJIbL. JJUaMarHeTusM 1
napamMarHeTus3M.

7. XuMm4eckas cBA3b. MeToa MONEKYISIPHBIX opOnTaneil. J[ByXaToMHBIE TOMOsICpHBIE MOIeKybl. Kitaccudukarus opouTanei.
KoppensauonHsle auarpammel. Bapuanmonssiii Metoa. MHTepIpeTalys CTpoeHUs MOJIEKYJI Ha OCHOBE OpOUTANIBHBIX MOAEIEH.

8. IIpocTpaHCTBEHHOE pacHpeiesICHUe IEKTPOHHOM IIIOTHOCTH. KBaHTOBO-TONONIOrMYECKasi TEOPUsI AaTOMHBIX B3aUMOJICHCTBHI.
I'eccran >neKTPOHHOHN IIOTHOCTH. Buapl kputHueckux Touek. [ToBepxHOCTH HyNeBoro rpaguenta D11, aroMHbli 6acceiiH.
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9. MHoroaroMHbie MoJieKyJbl. MeToq MO cBsi3b CHMMETPUHU aTOMHBIX U MOJICKYJISIPHBIX OpOUTAIICH.

10. CtpoeHne KOMIUIEKCHBIX coeTMHeHui. Teopus kpucramumaeckoro noist. Pacmennenne d-opOuTaneii npu pa3iuyHoil cMMMeTpHUU
OKpPY)KEHM LIEHTPAJIbHOTO aToMa. BBICOKO- ¥ HM3KOCIIMHOBBIE KOMILIEKCHI. OnrcaHue KOMIUIEKCHBIX coeinHeHni MeTogqoM MO.
11. MexMmonexkynsapHble B3aUMOJICHCTBHS. BUIBI MEXMOIEKYIISIPHBIX B3aUMOACHCTBUI. MeTo1pl onucanus. Bknax pa3nmudHbIX BUAOB
B3aMIMOJEHCTBHI B YHEPTHIO MEKMOJIEKYIISIPHBIX B3auMoieicTBUi. BogopomHas cBsi3b.

12. Crpoenue TBepaoro tena. OcoOOEHHOCTH CTPOSHHUS TBEPABIX Tejl. KpHcTalibl, CTpoeHNUE KPUCTAIUIOB. BiiMsHue cuMMeTpun
KPUCTAIUTMYECKH PEeLIeTKN U TUIIA CBSI3U Ha CBOWCTBA TBEPABIX TEIl.

13. OcHoBBI 30HHO#T Teopuu. [ToBeeHNs CBOOOAHOTO AJIEKTPOHA B MIEPHOANYECKOM MoJie. 30Ha bpuiuttosHa. 30Ha MPOBOAUMOCTH,
BaJICHTHAA U 3allpeleHHas 30Ha. BiisiHue 30HHON CTPYKTYpHI Ha AJIEKTpUYecKue cBoiicTBa BemecTBa. CoOOCTBEHHAs M IPUMECHAs
IIPOBOJIUMOCTD HOJTYIPOBOAHUKOB.

14. Konebanus kpucrammnueckoi perierku. KonebaHust olHOMEpHOH peleTky COCTOSIIEH U3 aTOMOB OJTHOTO H JIBYX BUA0B. CrieKTp
kosieOanuit pemerku. OnTHueckas U akycTuueckas BeTBu criektpa. Ocodennoctu normoreHust MK-uznydeHus kpucramiamMmu
raJIOTeHUI0B LIEJIIOYHBIX METAJIIOB.

15. MaruutHble CBOMCTBa TBepAbIX Tel. DeppoMarHeTH3M U napamarsetusm. HTerpan oOMeHHOTO B3auMoAeucTBrs. JJoMeHHoe
cTpoeHue (peppoMarHeTHKOB. 3aBUCUMOCTh MAarHUTHBIX CBOWCTB MarHETHKOB OT TeMIepaTypbl. AHTU(EPPO- U (eppUMarHeTHKH.

16. MoHHbIe KpuCTAILTBEL. DHEPTHUs KpucTamueckoil pemerku. [locrostaras ManenyHra.

17. Crpoenue xuaxocTeid u pactBopoB. COBpeMEHHBIE METO/IbI OITUCAHUS CTPYKTYPBI JKUIKOCTEH.

18. KBasukpucrasmisl. Me3odasbl. ACCOLUATHI U KIACTEPHI B JKUAKOCTSIX.

19. OcoOeHHOCTH CTPOECHUSI U CBOUCTB HAHOPA3MEPHBIX YACTHIL.

[Tpumep 3K3aMEHAIIIOHHOTO OHIIeTa
Buner Ne 1

1 XuMudeckuil acliekT KJacCUYecKoi Teopuu cTpoeHus MoJieKyil. [locTynaT o mapuuanbHbIX CBOMCTBAX.

2 KBaHTOBO-TOMOJIOTHYECKAS TEOPHsI aTOMHBIX B3auMozencTBuid. Ha rpade Mosekysbl 6eH301a H300pa3uTh KPUTHIECKHUE TOUKH
(3;+1).

3 MeTtoa MOJIEKYJISIPHBIX OpOUTAaIel. CBSI3b CHMMETPUH aTOMHBIX U MOJICKYJISIPHBIX OpOUTAJICH.

4 Teopust KpucTasundeckoro nosi. Pacieruienue d-opouraiieii B OKTa3ApHUECKOM T10JIe

5 Crpoenne xxunkocteir. OCHOBHBIE BHIIBI KUAKINX KPUCTAIUIOB

6 DiexkTpuyecKre CBOUCTBA MOJIeKYIL. [101Ipr3yeMoCcTh MOJIEKYI.

7 3onHas Teopus. 3amnpernieHHas 30Ha

8 Xumuueckas cBs3b. KoppesiuonHas auarpamma.

6.4. Kputepun oneHuBaHus

DK3aMeH NPOBOJUTCS B MMCBMEHHOM BHIE. B hopmynupoBke Bompoca cHavana (KypcHBOM) 0003HaYaeTcst paszes MporpaMMBbl K
KOTOPOMY OTHOCHTCSI BOIIPOC, 3aTeM (OPMYIIUPYETCsl CaM BONPOC. BuiieT coCTOUT u3 BOCbMH  BOIIPOCOB, KaXK/IbIH M3 KOTOPBIX
OLIEHHMBAETCS OT HYJIS IO TpeX OasuioB.

3 Gasuta cTaBUTCA 32 TOJIHBIN, KPATKUH U NPaBUIIbHBIN OTBET, MaTepHall U3JI0KEH XUMHUUECKH IPAMOTHBIM SA3bIKOM. CTYyJICHT BiaieeT
TEPMHUHOJIOTUEH 1 HOMEHKJIATYPOii, IMeeT MpeAcTaBiIeHre 00 0cOOEHHOCTSAX TBepI0(}ha3HBIX B3aUMOACHCTBUMA, yMeeT NPUMEHSTh
3aKOHBI XUMHH JJI51 OOBSICHEHUSI KOHKPETHBIX SIBJICHUH, yMEET CPaBHUBATh, COMOCTABIIATH U 00001aTh (DAKTHI.

2 Ganna. OTBET MOJHBIA U IPABWIBHBIN, HO JTOITYIIEHB! HECYILECTBEHHBIE OITHMOKH B TEPMUHOJIOTHH.

1 6ayut. CTyAEHT OTBETHII Ha BOTIPOC, HO MPH 3TOM JIOIYIIEHA CYILIECTBEHHAs OIINOKA WM OTBET HE MOJTHBIH.

0 6amoB. CTYAEHT OTBETHII Ha BOIIPOC, HO HE BJIAJIeeT XMMHUUECKOH TEPMUHOJIOTHEH M HOMEHKIIATY PO, OMyCKaeT rpyOble OMNOKN
B UCTOJIKOBAaHUH M yNOTPEOICHUN XUMUYECKUX MOHATHH. CTYAEHT HE OTBETHJI Ha BOIPOC, JINOO OTBET MOJIHOCTHIO HEBEPHBIH.
HToroBas oleHKa CTaBUTCS IO CyMMe 0aJlIoB:

"oruuHO" - 22-24 Ganna.

"xopomo" - 19- 21 6ann

"ynoBneTBoputenbHO" - 15- 18 Gaymios

"HeyOBJIETBOPUTENBHO" - MeHee 15 Gauios.

7. YHEBHO-METO/JMYECKOE 1 HTH®OPMAIIMOHHOE OBECHEYEHUE JTUCHUIIJIMHBI (MOY JIA)

7.1. Pekomenayemas JiuTepatypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH | 3arnaBue | WznarenscTBo, roz[| Pecypc
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ABTODBI, COCTaBUTENHN 3arnaBue WsnparensctBo, ron| Pecypc
JI1.1 |Conomonuk B. T KBaHTOBO-XMMHUYECKHE PACUEThl CTPOCHHS U KOJIeOaTeNbHO- Usanoro : UT'XTY,| DBC
BpalIaTEIbHBIX CIIEKTPOB ABYXaTOMHBIX MOJICKYII 2008

(http://e.Janbook.com/books/element.php? pl1_cid=25&pl1_id=4501)

JI1.2 |Anukuna B. U., OcHOBBI KpucTaiuiorpaduu u aedeKTsl KpHCTALIHYECKOro cTpoeHus: |KpacHosipek : 9BC
Camnaposa A. C. MIPAKTUKYM Cubupckuit
(https://biblioclub.ru/index.php?page=book&id=229366) (henepanbHbIii
YHUBEPCUTET
(CoY), 2011
7.1.2. lonoJIHUTebHAS JIUTEpaTypa
ABTODBIL, COCTaBUTEIH 3arnaBue W3znarensctBO, ron| Pecypc
JI2.1 |Kanamaukos H. I1.,  [[IpakTuky™m 1o pemieHuo 3a1a4 1o odmemy kypey ¢pusuku. OcHoBbl |Cankt-ITetepOypr
Kotsipno T. B., KBaHTOBOMH ¢u3uku. CTpoeHue BelecTBa. ATOMHas U SAEpHas [u op.]: Jlans, 2014
Crupun I'. T, ¢dusuka: yaeOHoe mocodue /is By30B
Koxxeuukos H. M.
J12.2 |Cumkun b. ., 3a/auu 1o TEOPUH CTPOCHUS MOJIEKYJI: YueOHOe rmocodue st Pocros-Ha-/ony :
Kunenkwmii M. E., CTYZIEHTOB BY30B ®ennkc, 1997
T'myxoBues M. H.
JI2.3 (Munxkux B. ., Teopust CTpOeHUS MOJIEKYJI: IEKTPOHHbIE 000JIOUKH : yueOHOe Mocksa: Beiciias
CumvkuH b. ., MunsieB|nocobue 111 yHUBEpCUTETOB mkona, 1979
P. M.

7.2. Ilepeyens pecypcoB HH(OPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd "UHTepHeT"

O1 |HauuonanbHas snexTpoHHas Oubnuoreka (HOB) [DnexTpoHHSBIH pecypc] : 00beAUMHEHHBIH 3JIEKTPOHHBIN KaTaaor (OHI0B
poccuiickux oubnmorek : caifT. — URL: http:/H36.pd.

32 [eLIBRARY.RU [DnekrpoHHbIil pecypc] : anekTponHas 6udianoreka / Hayud. anekrpon. 6-ka. — URL:
http://elibrary.ru/defaultx.asp.

93  |Znanium.com [DneKTpoHHBIN pecypc] : AneKTpoHHO-OubaroTeunas cucrema (3bC) / HayyHo-u3naTenbCKuii EHTp
NH®PA-M. — URL: http://znanium.com/.

94 [IOpaiiT [DnexkTpoHHbI pecypc] : anekTponHo-0ubmoreunas cuctema (ObC) / u3natensctBo FOpaiit. — URL:
https://biblio-online.ru

35 |JTanb [DnexTpoHHbI pecypc] : anekTpoHHO-0uOMoTeuHas cuctema (OBC) / uzparenscrBo Jlanb. — URL:

http://e.lanbook.com/
7.3 llepevyenb nHGPpOPMANMOHHBIX TEXHOJIOTHI
7.3.1 IlporpaMmmHoOe oGecniedeHue
MS Office365
Adobe Reader
WinDjView

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

1. Hayunas snexrponHas 6ubnnorexka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : Hay4Has 31eKTpOHHAs
o6ubnuoreka : caiit. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexxum qocTyna: ass 3aperucTpup. nojiszonareneii. — Tekcr :
JJIEKTPOHHBIH.

2. HaumonanbHas snekrponHas 6ubnuorexa (HIB) (https://rusneb.ru/) HanpionanbHas snektponnas 6udnuorexka (HOB) :
00BETMHEHHBIHN JIEKTPOHHBII KaTanor GoHA0B poccuiickux Oubaunorek : cait. — URL: http://H36.pd. — Pexxum nocryna: u3
YUTANBHBIX 3a710B OuOnoTeku Yenl'V. — TekcT : 3eKTPOHHBIH.

3. Tlpesnnentckas 6ubimorexa (https://www.prlib.ru/) Tlpesnnentckas GubimoTeka : 91eKTpOHHAs HALMOHANIbHAS GHOIMOTeKa : CaliT /
OI'BY Ilpe3unénrckas 6ubmmoréka imenn b. H. Enpunna. — CankrlIlerepOypr, 2009 — . — URL: https://www.prlib.ru/. — TekcT :
JJIEKTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MynpTHARCIHIUTMHAPHAS pedepaTnBHas Oa3a JaHHBIX /
koMmmanus Thomson Reuters. — Pexxum goctymna: ans 3apeructpup. nonb3opareneit Yenl V. — TekcT : 3neKTpOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pedepatunas 6a3a qanubix / Elsevier BV. — URL: http://www.scopus.com/. — 3. aHr.
— Pexum noctyna: 1 3apeructpup. nons3osareneit YenlV. — TEKCT : 31€KTpOHHBIN.

6. DJeKTPOHHEIH KaTayor HayqHo# oubmmoteku Yenl'Y [DnekTpoHHBIN pecypc] : 6a3a gaHHbIX / Yenst0. roc. yH-T. — YensOouHck, 1992.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAY JIS)
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Jlns peanuzanyi JUCHUIUIAHBI HCTIONB3YIOTCS YIeOHBIE ayJUTOPHU VIS TPOBEACHUS 3aHIATHH JIEKIIMOHHOTO THUIIA, 3aHATHI
CEMHHAPCKOTO TUIIA, TPYIIIOBBIX U MHIUBHYyaIbHBIX KOHCYJIBTAIMH, TEKYILEr0 KOHTPOJIS ¥ NPOMEXYTOYHOM aTTeCTalluy, a TAKKe
MIOMEICHHS ISl CAMOCTOSITETIbHON PaboOTHI.

YueOHbIe AyAUTOPUU YKOMILUTICKTOBAHBI CHCLII/IB.J'II/BI/IpOBaHHOﬁ MeOeIbI0 U TEXHUUYECKUMU cpeacTBaMu 06y‘{eHI/I${.

JInist mpoBeICHUSI 3aHSATHUH JISKIIMOHHOTO THITA MPE/JIArafoTCsl HAOOPHI IEMOHCTPALMOHHOTO 000PYAOBAHUS U YUeOHO - HATIISTHBIX
mocoOuit (IeMOHCTpAIMOHHBIH HaOOp aTOMOB, Tabuia MeHieneena, TabIHIIa pACTBOPUMOCTH, ICKTPOXUMUYCCKUHN PsiJT
HAMPSHKSHHUS] METAJLIOB)

ITomerieHust Ui CAMOCTOSITENBHOM PabOThl 00YYAOIIMXCS OCHAIICHBI KOMITBIOTEPHOIM TEXHUKOM C TMOJKIIOUCHHEM K CETH
"NuTtepHeT" 1 00ecredeHUEM JIOCTYIA B JJIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTeIbHYIO CPElly YHUBEPCUTETA.

1.YueOHas ayauTopust 1js1 IpOBEACHUS 3aHATUN JICKIITMOHHOT'O THUIIA.

KomnuectBo nocanounsix Mect — 50, yueOHas Mebenb, MyabTumeuitnbli Ipoextop EPSONEB-X41, skpaH ¢ 3J1€KTpOIPUBOIOM
Lumen, aktuBHas akyctuuyeckas cucrema Microlabsolo-6¢, IIK INTEL E 2140 ©OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), xomnbroTep A paboT ¢ JETOBBIMU U aHATUTUYECKUMU Nporpammamu Mounutop TFT17"LGL1718S.

VueOHO-HATJIIHBIE T0COOUS:

MynbTumenuitHas npeseHTamus, Tadiauia MeHaeneesa.

IIporpamMmMHoe obecrieueHue:

MSWindowsXPProfessionalSP2 s BY3og. JIuniensuu 6eccpounsie. 'oc. Kontpakt Ne 300 ot 08.10.2008 r., MSOffice 2007.
JIunensuu 6eccpounsle. Jlunensus Ne 44664774 or 09.04.2008r., I1O «Antusupyc Kacnepckoro» JInneH3nonHslii qoropop Ne
1013/K-2773 ot 11.12.2017r.

2.Y4eOHast ayIUTOPHS ISl IPOBEACHHS 3aHATHI CEMHHAPCKOTO THUIIA.

OcHoBHOE 000pyIOBaHNE:

KonuuecTBo nocamounbix Mect — 50, yueOHas Mmebenb, MyabTuMeaniiablil [Ipoekrop EPSONEB-X41, skpaH ¢ 3JIeKTpONPHBOAOM
Lumen, aktuBHas akyctuueckas cucrema Microlabsolo-6¢, ITK INTEL E 2140 ®OPMO3A MOHUTOP TFT 17"Acer 1716 Fs
(700;1.5ms, 1280x1024), kommbroTep 11 paboT C ASIOBBIMA U aHamuTHIecKnuMu porpammamu Morutop TFT17"LGL1718S.

VueOHO-HarIsaHbIe I0CO0US:

MynpTuMeUiiHas npe3eHTanus, Tabauna Meneneesa.

IIporpammHOe obecriedeHue:

MSWindowsXPProfessionalSP2 mnaBY3os. Jluuensuu 6eccpounsie. ['oc. Kontpakt Ne 300 ot 08.10.2008 r., MSOffice 2007.
JInnensun 6eccpounsie. Jlnmensust Ne 44664774 ot 09.04.2008r., [10 «ArTuBupyc Kacnepckoro» JInmeH3noHHbI JoroBOp Ne
1013/K-2773 ot 11.12.2017r.

2.1OMEIIeHNe I CAMOCTOSTENEHOM paboThI:

2.1 Yuraneubii 3a1 Ne 1.

OcHoBHOE 000pyIOBaHuE:

KonmyecTBo nocanovnsx Mect — 50, 5 mepcoHaNbHBIX KOMITBIOTEPOB C ITOIKITIOYEHHEM B CeTh «IHTEpHET», HEOTpaHMYEHHBIH JOCTYI
k OBC u B/l, yueOHast MeOesb, KOHIULIMOHED.

IMporpammMHoe obecnieueHue:

MicrosoftWindows 10 Pro. (JIuuensuu 6eccpounsie. loroBop Ne AD-223/28/18), MicrosoftOffice 2016 Pro(JIuuensun d6eccpouHsie.
JHorosop Ne AD-223/28/18), KoncynbranT ITnroc (Cornarienue o corpyaanuectse Ne 31 ot 20.05.2003 ¢ perroHaIbHbIM
MH(OPMALIOHHBIM LIEHTPOM  OOLIEPOCCUICKON ceTH pacpocTpaHeHus npaBoBoi nHpopmanun), [10 «AxtuBupyc Kacnepckoro»
(JTuuensuonnsiii jorosop Ne 1013/K-2773 or 11.12.2017 1.).

2.2 NudopmarrionHo-0ubnuorpadudecKuii oTaeN.

OcHoBHOE 000pyIOBaHuE:

KomnuecTBo nocafouHbix MecT — 24, yueOHas Me6enb, 7 IepCOHAIBHBIX KOMIIBIOTEPOB € IOJKII0YEHHEM B CeTh «IHTEpHETY,
HeorpaHudeHHsli noctyn k ObC u B/I.

[IporpammMHoe obecrieueHue:

Microsoft Windows Professional 7 Russian Academic OPEN No Level (CBT(OAOIIEHTP) 18.02.10. Homep nuuenszuu 46536280),
Microsoft Windows Professional 7 Russian Academic OPEN No Level (Jorosop Ne A3-61/10), Microsoft Office Professional Plus
2010 Russian Academic OPEN 1 License No Level (JloroBopNe A3-23/12, Homep nunenszun 60411804), KoncynbranT [Tintoc
(Cornamenue o corpynuuuectse Ne 31 ot 20.05.2003
CpernoHaIbHBIMHH(OPMAIIMOHHBIMIIEHTPOMOOIIEpOCCHICKOMCeTHpacpocTpaneHusnpasoBoiinHpopmannn) HOB (Jlorosop Ne
101/H5B/2810 ot 20.02.2018), I1O «Antusupyc Kacrepckoro» (JInnenznonnsiii groroop Ne 1013/K-2773 ot 11.12.2017 r.)
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9. METOAUYECKHUE YKA3ZAHUA JJIA OBYYAIOIIUXCSA 11O OCBOEHUIO JUCHUTIIMHBI (MOY JIS)

JluciyIuinHa «CTpOSHHE BEIecTBa» NMpHU3BaHa (GOPMHUPOBATH y CTYJCHTOB OCHOBHBIE 3HAHHS M HABBIKH HEOOXOUMBIE IS
HOHMMAaHHUS OCHOB CTPOCHUS MOJIEKYJ U KOHIEHCUPOBaHHBIX (a3, GOpMUPOBATH €CTECTBEHHO-HAYUHOE MUPOBO33peHue. OCHOBHbIE
STanbl U3yYeHUs JAHHOTO Kypca: OCBOSHHE MOJIeIeH CTPOSHHS MOJIEKYII, KaK KIACCHIECKUX, TaK ¥ KBAHTOBOXHMHYECKUX; OCBOCHUE
MoJiesIel CTPOEHHUS JKUJIKOCTEH U TBEP/IBIX TEN, YCTAHOBIICHUE CBA3CH CTPOCHUE - CBOKUCTBA.

B dopMupoBaHny y CTYAEHTOB 3HaHUI, YMEHUH U HAaBBIKOB CYIIECTBEHHOE 3HAUCHNE HMEET TEOPETHIECKOe 00yUeHHE, OCHOBHAS
LIeJIb KOTOPOro JaTh 00ydaeMbIM 3HAHUS, KOTOPbIE II03BOIMIN Obl UM OCYIECTBUTH IPAKTUUECKOE 00yUeHHUE, T.¢. 0OecrieuuTs 6asy
JUTSL TIOTTy9EHHs IPAKTUUECKUX YMEHHH U HAaBBIKOB.

Oco0oe 3HaYeHNE UMEET HAIUUUE HABBIKOB U YMEHUH CaMOCTOATEIBHO 10JIy4aTh 3HAHUS U3 PA3IMYHBIX UICTOYHUKOB HH(pOpMAIUY,
CHCTEeMAaTH3UPOBATh U aHAJM3UPOBATh MOMYIeHHYI0 HH(opMarmio. PopMUpOBaHHE TAKOTO YMEHHS IIPOUCXOAUT B TEUEHHE BCETO
nepuozia o0ydeHus yepes IMOAr0TOBKY K JJa00OPaTOPHBIM, CEMUHAPCKUM, IPAKTHYECKUM 3aHATUSAM. IIpu 3ToOM caMocTosITeNIbHasS
paboTa CTyZIeHTa UTPaeT BaKHYIO POJIb B XO/I€ Bcero ydeOHoro nporecca. [Ipn u3ydeHnH AUCIMIUIMHBI OCHOBHYIO JIOJIO
OTBOJIIMOTO Ha CAMOCTOSITENIbHYIO Pa00Ty BPEMEHH 3aHUMAET paboTa ¢ KOHCIIEKTOM JIEKLUH, yueOHUKaMU, y4eOHbIMU IOCOOUAMU U
METOIMUYECKUMH YKA3aHUSAMH. A TIOTOMY, CTyJCHTaM HEOOXOAMMO ONTUMAJIBHO HCIONB30BaTh BPEMEHS, OTBEACHHOE Ha
CaMOCTOSTENbHYIO paldoTy.

Llenecoobpa3HO MOCBAMATE A0 MOJIydaca B I€Hb H3YUSHUIO KOHCIIEKTAa JIEKIIMH B TOT )K€ IeHb IT0CTIe JICKIUH 1 33 JeHb IIepe] JIEKIHEH.
Teoperuueckuii MaTepuall U3y4aTb B TEUEHUE HEJENH JI0 2 YACOB, @ TOTOBUThCA K IIPAKTHUECKOMY 3aHATHIO IO JUCLUILIMHE 10 1.5
JacoB.

JI1st yd1iero u nojHOro yCBOSHMS MaTepuaa yueOHOH JUCIMIUIMHBI PEKOMEHTyeTCsl HCII0JIb30BaTh METOIUYECKHUE YKa3aHUs U
MaTepuabl 0 yd4eOHOM AUCIUILIMHE, TEKCTHI JIEKLUil, a TaloKe JIEKTPOHHBIE pecypchl, uMeronuecs B cucteme ObC, nocTyn K
KOTOPBIM o0ecIiedeH B YHTAIBHBIX 3a1aX yHUBepcuTeTa. TeopeTHueckuii MaTepral Kypca CTAaHOBHUTCS OoJiee OHSATHBIM, €CIH
JIONOJIHUTENIFHO CTYJEHTOM U3Yy4aloTCs KHUIH, YUeOHUKHU 10 JaHHOH yueOHoH aucuumize. [Tone3Ho HCIoib30BaTh HECKOIBKO
Y4eOHHKOB, PEKOMEHJOBAaHHBIX MPETIOIaBATENEM.

ITpu u3yyeHUM AUCLUILIMHBL HACTOSTEIHLHO PEKOMEHIyeTCs «HE 3ay4nBaThy) MaTepHua, a J0OUTHCS MaKCUMAaJIbHOTO IOHUMAaHUS
n3ydaeMoi TeMbI AUCUUIUTHHEL [IpH H3ydeHnN TeOpeTHIECKOro MaTepraia HeoOX0IMMO MHOTOKPATHO IHCATh HA YEPHOBHKE
(dbopMyIIbl, peaknuy U rpaUKy J10 IOJHOTO UX 3allOMUHAHMA.

B crydae mpuMmeHeHuUs pu 00yYeHUH AUCIUTUTIHBL DJIEKTPOHHOTO 00YUYEeHUs], TUCTAaHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOTHHA
oOuieHue 00yJaromuXxcs ¥ NperojaBaTeis OCYIECTBISIETCS B PEXKUME PeabHOro BpeMeHH (OHIaiH-JIeKIH (BeOUHApPHI), YaThl,
BUICO-KOH(EPEHIINH U JIP.) KT OTJIOKEHHOTO BpeMEHH (CHCTeMa AUCTaHIMOHHOTO 00ydenus Moodle, MS Office365, dopymsr,
JIEKTPOHHAS [10YTa U JIp.). bomblnyto yacTs BpeMeHu 00ydalomuecs caMOCTOSITENIbHO PaboTaloT ¢ y4eOHO-METOJUUECKUMHU
MarepuanaMi. CTyA€HTH UMEIOT BO3MOKHOCTh KOHCYJIBTHPOBATHCS € IPENoJaBaTesIeM 1o BCEM BOIPOCaM, BO3HHKAIOIINM B XOJIE
CaMOCTOSATENbHON pabOTHI TOCPEACTBOM IEKTPOHHON IOUTHI, COIMAIBHBIX CETeH U T.II.

Joctyn o0y4arorierocs K yaeOHbIM pecypcaM B peXKUMeE OTIIOKEHHOTO BPEMEHH, CAMOCTOSITEIIEHOW Pa0OThI OCYIIECTBIISCTCS Yepes
CE€Th I/IHTCpHCT B yﬂO6HOM JUIs1 HErO MECTEC, BPEMEHHU U TCMIIC).

[pu 0Oy4eHunn JIUI ¢ OTpaHHIEHHBIMU BO3MOXKHOCTSMH 3[J0POBbS 3JIEKTPOHHOE 00YyUeHHUE, AUCTaHIMOHHbBIE 00pa30BaTe/IbHbIe
TEXHOJIOI'MHU MPEAYCMATPUBAIOT BO3MOKHOCTb IpUEMa-TICpeaadn I/IH(i)OpMaL[I/II/I B JOCTYIHBIX JJId HUX (bOpMaX.

Peanuzanust AMCUUIITIHEI C IPUMEHEHUEM JIEKTPOHHOTO 00yJYeHHs, TUCTAaHIIMOHHBIX 00pa30BaTelbHBIX TeXHOIOTHI (nanee — D0,
J1OT) ocymectBiseTcs Ha ocHOBaHUU «I1010KEeHUS 0 peanu3aluy OCHOBHBIX U AONOJHUTEIBHBIX 00pa30BaTeIbHBIX IPOrPaMM ¢
NPUMEHEHUEM 3JIEKTPOHHOTO 00yYeHHs 1 AUCTaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTHH B (helepabHOM TOCyJapCTBEHHOM
010/DKETHOM 00pa30BaTEILHOM YUPEXKICHUH BhICIIEro o0pa3zoBanus «HenssOuHCKuil rocy1apCTBEHHBIH YHUBEpCUTET», «IlonoskeHns
0 MOPSIIKE 3aUeTa 00yJaroUIMMHUCS 10 OCHOBHBIM MPodeccroHABHEIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHUs B
OI'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPraHU3AIMSIX, OCYILECTBISIOINX 00pa30BaTeIbHYIO ACATEILHOCTD, yU4eOHBIX
MPEMETOB, KYPCOB, TUCIUIUIAH (MOIYJIel), IPAKTHK, TOTIOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM» IIOCPEICTBOM INIEKTPOHHOM
unpopmarronHo-o0paszoBarensHoi cpeasl PI'BOY BO «Henl V». B nckimountenbHbIx ciydasx (Gopc-Maxkop U T.11.) IpU
peanu3auu oOpazoBaTeNnbHON AesTensHOCTH ¢ TpuMeHeHreM D0, IOT MoryT IpiUMeHs T KOMIIOHSHTHI, He BXOJISIIUE B IIepeUeHb
AJIEKTPOHHOM HHPOPMAIIMOHHO- 00pa30BaTEILHON CPEIIBI.

10. CHIEIIMAJIBHBIE YCJOBUA OCBOEHUS JUCIHUIIIMHBI OBYYAIOIIIMMHUCS C UTHBAJIMJHOCTBIO U
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 31OPOBbS

OcBoeHUe TUCLIUIIMHBI HHBAIUAAMH U JULAMU C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU 37I0POBbSl OCYLIECTBIISIETCS C HCIIOJIb30BAHUEM
CHEUHATBbHBIX TEXHUIECKUX CPEICTB U IOJI0 HHPOPMALMOHHBIX TEXHOJIIOTHH, MPEAOCTABISAEMBIX PeCypCHBIM y4eOHO -METOANIECCKHM
LEHTPOM 110 OOYYEHHIO HHBAJIUAOB M JIMI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSAMHU 3/10poBbs Uenl'Y 10 3anpocy o0ydaromerocs.

1. Mo6unbHble crienuaabHble TEXHUIEeCKUE CPEACTBA TS JIUL ¢ HApYIICHUAMH 3pCHHUS: IOPTAaTUBHBIA KOMITBIOTEP C BBOJIOM/BBIBOJIOM
mpudrom Bpaiins ¢ cuaresaropom peun «ElBraile-W14J G2»; HoyTOyku ¢ mporpamMMHOii 3kpaHHoro goctymna NVDA; a5ekTpoHHbIe
YBEIWYUTENH AT yAAJIEHHOTO IPOCMOTPa; BUICOYBEIMUUTENN TOPTATHUBHEIE; TH(IIOIIIeep; HU(POBBIE AUKTODOHBI.

2. MoOunbHbIE crielMajbHble TEXHUYECKUE CPEJCTBA JUIS JIMI ¢ HApYIIEHUSAMHU CIyXa: CHCTeMa CBOOOJHOTO 3BYKOBOTO IOJISI CO
BCTpPOEHHOU coBMecTuMocThi0 ¢ FM-ycrpoiictBamu; panuoxnaccsl «Coner-PCM» ¢ mepenaTumkoM, 3ayIIHBIM HHIYKTOPOM U
WHIYKIUOHHOU MeTIeH; cucTeMa HHQOpMAaIMOHHAs IJTsl C1adociblmanux nepenocHas «Mcrok»
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A2 cO BCTPOGHHBIM IUIEEPOM — 3BYKOBBIM HMH(GOPMATOpOM; HOKYMEHT-KaMepa; NpOrpaMMHPYEMBIC CIIyXOBBIE ammaparsl
WHIUBUAYaJIbHOTO MOJIH30BAHUSI.

3. AccuctuBHbIe MH(GOPMALMOHHBIC TEXHOJOTHUHU: MPOTpaMMHOE OOecIlieueHHe SKPaHHOTO IO0CTyna ¢ cuHTe3oM peun NVDA,;
HPOTrPaMMBI SKPAaHHOTO YBEIHYEHHS; IPOrPAMMEI PEUEBOT0 CHHTE3a ISl KOMITBIOTEPOB M HOYTOYKOB; IIPOrPaMMBI PEeUEBOI0 CHHTE3a
JUTSt MOOHJTBHBIX YCTPONCTB; KpaHHas KIAaBUATypa; SKpaHHAs JIyma.

IMpn HeoOXomuMocTH I OOyYarOmIMXCS C HAapyNICHHSMH 3peHHs Ha pabodynMx MecTax A NMPOBEACHUS MPAaKTHYECKUX HIIN
NabOpaTOPHBIX 3aHATHH YCTaHABIMBACTCS CHENUAIbHOE MPOrpaMMHOE obecrieueHue (mporpaMma pedeBodl HaBuranun NVDA,
pedeBble CHHTE3aTOPBI, SKPaHHbIE JIYIIBI).

B yueOHBIC ayanTopum 0O0ECIEUMBACTCS OCCIPENATCTBEHHBI IOCTYN I OOyJalomMXcs WHBAIMAOB M OOYYarommXcs ¢
OTPAaHWYEHHBIMH BO3MOJKHOCTSMH 370pOBbs. B kakmoil aynmuropuu, rae oOydaloTcsl WHBAIMABI M JHLA C OTPaHMYCHHBIMU
BO3MOXKHOCTSIMHU 37I0POBBS, IPEYCMaTPUBACTCSI COOTBETCTBYIOMICE KOJMYECTBO MECT IJIsI OOYYAIOIIUXCS C yIeTOM HapYIICHUH HX
30POBBS.

JInst OCBOGHHWSI MUCHUIUIMHBI MHBATHIAM W JIHIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3[0POBbSI MPEIOCTABISCTCS IOCTYI K
MeYaTHBIM UCTOYHUKAM, HMEIOIMMCS B HaydHo#l onbmanorexe Yenl'Y, ¢ moMOLIBIO CIIEIMAIBHBIX TEXHHIECKHX CPEACTB; AOCTYI K
9JIEKTPOHHBIM HCTOYHUKAM, NPEACTABICHHEIM B (pOpMe SIIEKTPOHHOTO JOKYMEHTa B (oHAe HaydHoH OmbOmmorekn Yenl'V wmm
JJIEKTPOHHO-OMOIMOTEUHBIX CHCTEMaX, C IOMOLIbIO CHENHATIbHBIX TEXHHYECKHMX M NMPOTPaMMHBIX CPeACTB (pabouee MecTo Ui
HE3psST4ero I0Jb30BaTeNsl C IPOTPAaMMHEIM O0ECIICYEHHEM S3KPaHHOTO JocTyma ¢ cuHTe3oM peun NVDA, pabodee mecto ¢
KOMITBIOTEPHBIM pOJUiepoM 1 KiiaBuaTypoii Clevy ¢ OOJbIIUME KHOTIKAMH M C pa3AeIIFOIICH KIIaBUIIN HAKIIA KON ).
V4eOHO-METOJUIECKHEe MaTePHAbl JUIl 00yJaIONIMXCs U3 YHCNIA WHBAIUJOB M JIUI C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI
MPEIOCTABIIIOTCS B OpMax, alaliTAPOBAHHBIX K OTPAHUUSHHUSM UX 3I0POBBS U BOCTIPUATHS HHPOPMAIIUH:

JUist UL ¢ HapyIICHUSIMHU 3PEHHUS:

- B Ile4aTHO# popMe yBeIIMUEHHBIM HIPUPTOM,

- B popMe NEKTPOHHOTO TIOKYMEHTA,

- B popme aymuodaiina,

- B leyaTHoil popme mpudrom bpaiins.

Jnst man ¢ HapyIIeHUsIMH CITyXa:

- B Ile4aTHo# (opme,

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA.

JUst UL ¢ HapyIICHUSIMU OTIOPHO-/IBUTATENBHOTO alapara:

- B mevaTHoit popme,

- B popMe EKTPOHHOTO TOKYMEHTA,

- B popme aymuodaiina.

JlaHHBII IepedYeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa 00YYaOIIUXCS.

J111s1 MHBAJIMIOB U JIUII C OTPAHUYEHHBIMHI BO3MOYKHOCTSIMH 3/10POBbSI OCBOCHHE TUCIUITHHBI MOYKET OBITh YACTHYHO WITH MOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHNEM JTUCTAHIIMOHHBIX 00pa3oBatenbHbIX TexHonoruil (Moodle, Adobe Connect Pro u nip.).

B ocBoeHnn JAUCHUIUIMHBI MHBAJIMAAMU W JIMIAMU C OI'paHUYCHHBIMU BO3MOXXHOCTSAMH 3J0POBbS UCIOJIB3YCTCS MHAUBUIYaJIbHAsL
pabora. Ilox WHAMBHAYaBHOM paboTOi mMoxpazymeBaeTcs JaBe (HOpPMBI B3aUMOICHCTBHS C TperojaBaTeleM: WHIWBHIYyAIbHAs
yueOHasi paboTa (KOHCYJITAlMH), T.€. TOMOJHUTEIFHOE pa3bsiCHEHHE y4eOHOro MaTepualia U yriayOlIeHHOEe W3ydeHHe MaTepuana ¢
TeMH OOyJalOIMIUMHCS, KOTOpble B OTOM 3aWHTEPECOBAaHBl, W WHIMBHAYyallbHAs BOCHHTaTeNbHas paboTa. VHIuBHOyambHBIE
KOHCYJIbTAllMU HAITPpaBJICHbI HA MTHAWUBUAYaJIU3allUIO O6y‘{CHI/I$I 1 YCTAHOBJICHUIO BOCIIMTATCJIbHOT'O KOHTAKTa MEXKIAY MPErogaBaTejieM
1 00yJaromuMcs HHBATUIOM HITH O0YYarOLITMCS ¢ OTpaHHYSHHBIMUA BO3MOKHOCTSIMHU 30D OBBSL.

ITpu npoBeseHNU NpOLETYPhl OLIEHUBAHUS PE3YJILTATOB 00YUEHUs] MHBAIHMJIOB U JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3/10POBbS
M0 JWCUUIUIMHE 00eCIieunBaeTCs BBINOJIHEHNE CIEAYIONIMX TOTOJHHUTENBHBIX TPEOOBAHMI B 3aBHCUMOCTH OT WHIMBHIYaJbHBIX
0COOCHHOCTEH, 00yUaroLIUXCs:

a) MHCTPYKIHS IO TIOPSIKY NPOBENSHUS NPOLENypbl OLCHUBAHUS TPENOCTABISETCS B NOCTYNMHON (opMe (YCTHO, B MUCEMEHHOMN
¢dopme, B nucbMeHHOH (opme mpupTom Bpailiis, ycTHO ¢ UCIOIB30BaHUEM YCIYT CYpAONEPEBOIUNKA);

0) moctymHas (opMa NpeIoCTaBICHUS 3aJaHUi OIECHOYHBIX CPEACTB (B medaTHOW (opme, B HedaTHOH (opMe yBEIHYEHHBIM
mpudToM, B neyatHoil popme mpudTom bpaiins, B hopMe 3eKTpOHHOTO JOKYMEHTA, 3aJaHUsl 3aUUTHIBAIOTCS ACCUCTEHTOM, 3aJaHUs
MPEIOCTABIISIIOTCS C HCTIOJIb30BaHHEM CYPIOIIEPEBOIA);

B) AoCTynHas (opMa NpeaocTaBiIeHUs] OTBETOB Ha 3aJaHus (MMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, MHCbMEHHO
mpudTom Bpaiiis, ¢ HCHONIB30BaHIEM YCIYT aCCUCTEHTa, YCTHO).

ITpu npoBeaeHNU NPOLETYPhI OLICHUBAHUS PE3YJIFTaTOB 00yUESHHUs] MHBAIHMIOB 1 JIUI] C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 310POBBS
MpeTyCMaTpUBAETCsl HCIOIB30BaHUE TEXHUUECKUX CPEICTB, HEOOXOUMBIX IM B CBSI3H C HX HHAWBUIYATbHBIMA OCOOCHHOCTSIMU. DTH
cpeacTBa MOTyT ObITh mnpenocTaBieHbl YenlY Wi MOryT HCHONB30BaThCc COOCTBEHHBIE TeXHHMYecKue cpexacrsa. Ilpu
HEOOXOMUMOCTH MHBAIMIAM H JIUIIAM C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI TIPEIOCTABIISICTCS JOTIONHUTEIBHOE BpeMsl IS
TIOATOTOBKH OTBETA Ha 3aJJaHusA, IpoUEAypa OLICHUBAHUS PE3YJILTATOB OGy‘{eHI/Iﬂ O AUCHUINIMHC MOXKET IMMPOBOAUTHECSA B HECKOJIBKO
STamoB.

HpOBC}ICHI/IC Mpoueaypbl OLCHUBAHUA PCE3YJIBTATOB O6quHI/Iﬂ HWHBAJIUMAOB U JIMI] C OTPaHUYCHHBIMH BO3MOXKHOCTAMH 300POBbA
JIOMTYCKAETCS C UCTIOJIb30BAaHNEM AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTHH.
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