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1. Ilepedyennb MIIAHUPYEMBIX Pe3y/JIbTATOB 00y4YeHHS N0 AUCHHUILINHE, COOTHECEHHBIX
¢ IVIAHNPYEMBbIMH Pe3yJIbTaTaMH 0CBOCHHS 00Pa30BaTeIbHOIl IPOrPAMMBI.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMbl OakanaBpuaTa 00yJaronuics
JIOJIKEH OBJIAJIETh CIEAYIOIIMMU pe3ybTaTaMu 00y4eHHUs M0 TUCIUILUINHE!

[lepeueHs mIaHUPYEMBIX

Konwr Pesynbratel ocBoenust OOII
N pe3yabTaToOB OOY4YEHHS 110
KOMIIETCHIIUU (conepxaHue KOMIIETEHIU)
JHUCLUILINHE
IMK-19 CIOCOOHOCTBIO y4acTBOBATh B paboTax | 3HATH:
10 MOACIUPOBAHUIO MPOAYKIIUH, OCHOBHBI€ TIOHATHA © 3aKOHEBI
TCXHOJIOTUYCCKUX MIPOICCCOB, XHMUH,;
MIPOU3BO/ICTB, CPEJICTB  CUCTEM IIPUHIIAIIBI 3AIIOJIHEHHUS
aBTOMaTH3aLiH, KOHTPOJIA, 3JIEKTPOHHBIX ~ 000JIOYEK  aTOMOB,
AHArHOCTHKH, UCITEITAHVH 1 3aKOHOMEPHOCTH W3MEHEHUSA
YUPABJICHAS MPOLIECCAMHU, KUSHEHHBIM | cpoierg XUMHUYECKHX SIIEMEHTOB B
[NKJIOM TIPOAYKIIMH 1 €C Ka9CCTBOM C 3aBHCHMOCTH OT KX IIOJOXKEHHUSI B
HCIIOJIb30BaHUEM COBPEMEHHBIX o
NEPUOIUYECKON CHCTEME;
CPEJICTB aBTOMATH3UPOBAHHOTO
KHCIIOTHO-OCHOBHBIE 5
IIPOEKTUPOBAHMSL, 110 pa3paboTKe
OKHUCIIUTEIHLHO-BOCCTAHOBUTEIILHBIE
ANTOPUTMHYECKOTO ¥ TIPOIPAMMHOTO N
00ecIIeueHNsI CPEJICTB U CUCTEM CBOMCTBA BCIICCTB, 5
ABTOMATH3AIINH 1 YIPABJIEHUS OCHOBBI TCOPUH  XHMHUYECKOU
POLECCAMU; CBA3H,
IIK-20 CIIOCOOHOCTBIO TIPOBOIUTH BU/bI MEKMOJICKYIAPHBIX
SKCIIEPUMEHTHI 10 3aJJaHHBIM B3aMMOJCHUCTBHH,
METOAMKaM ¢ 00pabOTKOM M aHAJIU30M YMmern:
HUX pe3yJbTaTOB, COCTABJIATL ONMCAHUA HCIIOJIb30BATh OCHOBHBIC
BBIITOJIHEHHEIX UCCIIEIOBAHUNA U OHATHUS W 3aKOHBI XHUMHH B
IMOATOTaBINBATE JaHHBIE IS XUMHYECKHX PacyeTax;
pa3paboTKH HAyIHBIX 0030pOB U MPOBOANWTHL  pacyeThl COCTaBa
r[y6n1/n<aum71; pacTBOpPOB, HAXOIAMIUXCS B )KUIKOM,
nK-21 CITOCOOHOCTBIO COCTABIISITh HAYYHbBIC TBEPJIOM u ra3oo0pa3HoOM
OTYETEHI 110 BBINOJIHEHHOMY 3aJJaHHIO U | COCTOSHMSAX

y4acTBOBAaTh BO BHEJPEHUU
pe3yJIbTaTOB UCCIEAOBAHUHN U
pa3paboTok B 00JIaCTH aBTOMAaTU3AIIUN
TEXHOJOTUYECKHX MPOIECCOB U
MTPOU3BOJICTB, aBTOMATH3HPOBAHHOTO
yIpaBICHUS KU3HEHHBIM ITUKIOM
MPOYKIINH U €€ KaYeCTBOM.

OOBSCHATH 3aKOHOMEPHOCTH B
H3MEHEHUN CBOMCTB XHMHYECKHUX
3JIEMEHTOB Ha OCHOBE ux
3JIEKTPOHHOT'O CTPOECHUS;

COCTAaBIISITh YpaBHEHUS
OKHCIIUTENHHO - BOCCTAHOBUTEIBHBIX
peaKkuu; 3HaTh Ba)XKHEHUIITHE
OKHCIIUTENIM W  BOCCTAHOBHUTEIH,
MpUMEHsieMble B JIaDopaTOpHOM
NMPAaKTUKE W B MPOMBIIIIEHHBIX

YCIIOBHUSIX; BBITIOJIHATH pacuer
BOJIOPOJTHOTO IOKa3aTeis pH
pacTBOpPOB;

Baanern:

HaBbIKaMU pabOThl B XUMUYECKOM
nabopaTopyu, OCBOUTH MPAKTUUYECKH
BaKHBIC IKCIIEPUMEHTATIbHBIC
METOAbI HN3YUCHUA (1)I/I3I/IKO-
XUMHYECKHUX CBOMCTB BEIECTB.




2. MeCTo AMCUHMILINHBI B CTPYKType 00pa30oBaTe/IbHOii MPOrpaMMBbI .

JucnurniauHa OTHOCUTCS K 0a3oBbIM nucnuruimHaM 0a3oBoit yactu (b1.b.8) u m3ywaercs
Ha 1 kypce B 1 cemectpe.
B MeromuveckoM IulaHe JUCHUIUIMHA OMMPACTCS HA 3HAHWE XUMHHU, (DU3MKH M MaTeMaTHKH B
o0BeMe mporpamMm 00s13aTEBHOT0 CPEIHETO (TIOTHOTO0) 00pa30BaHMS.

[lonydyeHHble B Tmporecce W3yYCHHs] TUCIHMIUIMHBI «XHMHUS» YMEHHS W HaBBIKA
obOecrieunBarOT (QyHIAMEHT OOIIEXUMHUYECKONH TIOJITOTOBKMA OaKaliaBpoB B obnactu
UHPOPMATUKHA W YIPABICHHS, CO3/al0T OCHOBY ISl M3YUYCHHS CIEIHAIbHBIX TUCIHUIUIMH U
JlaJIbHENIIEN TPAKTUYECKON EATEIBHOCTH.

3. O0beM TUCUUILINHBI.

Bcero,
aKaJeMHYECKHUX
. 4acoB
Bun yue6HO# paboThI
Ounas popma
oOyueHus

OO0masi Tpy10€eMKOCTb 1M CHUILITHHbBI 4/ 144

(3a4eTHBIX eAMHUII/ aKaJIEMUYECKIX YacOB)

KonrakTHasi pabdoTa ¢ npenojaBaresiem: 56
3aHSTHS JEKIIMOHHOTO THITA 18
3aHSTHUS CEMUHAPCKOTO TUIIA, B T.4. 36

CEMHUHAPHI, MPAKTUICCKUE 3aHATHUS 18

nabopaTopHbIE PabOTHI 18
KkypcoBoe npoektupoBanue (KP wnu KII) -
KCP 2
JpyTHe BUIbl KOHTAKTHOW pabOThI

CamocrosiTesibHas padora 43

®opma Tekymero koutpoJs (Kp, pedepar, PI'P, acce) Kp

®opma npomexyTounoii arrecraumuu (KP, KII, 3auer, sx3amen) Dk3amen (45)

! Mecro mucrummmnb GyeT yauThIBaTHCS U 3anoiHeHnn Tabuis! 1 B [puioxkennn 1 (DOHI OIEHOYHBIX
CpEJICTB)



4. Copep:kaHue JUCHUIIUHBI.

4.1. Pa3gesbl AMCHUILIMHEI U BUABI 3aHATHM.
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1. | Crpoenue BemectBa. [IpuHIUTIBI 4 4 4 10 [1K-19,
3aro0JIHEHUS AJIEKTPOHHBIX 000JI0UYEK ITK-20,
aTOMOB. TIK-21
2. | Ilepnoamdeckas cucTeMa 3JIEMEHTOB 4 4 4 10 [1K-19,
J.M.MenneneeBa. 3akOHOMEPHOCTH B ITK-20,
W3MEHEHUU CBOMCTB XUMHUUYECKUX TIK-21
JJIEMEHTOB.
3. | KuciaoTHO-0CHOBHEIE U OKHUCIUTEILHO- 4 4 8 11 I1K-19,
BOCCTAHOBHUTEJIBHEBIE CBOMCTBA BEILIECTB [1K-20,
TIK-21
4, | Xumuyeckas CBSI3b 4 4 2 10 I1K-19,
I1K-20
TIK-21
5. | Buasl MeXMOJNIEKYISIPHBIX B3aUMOIEHCTBHIA 2 2 2 [1K-19,
I1K-20
TIK-21
4.2. 3aHATHSA JeKIIHOHHOI0 THIIA.
Ne
asrena HaumeHnoBanue TeMbl O60weM, |MunoBanmonHas
P U KpaTKoe Co/Iep KaHNe 3aHATUS aKaj. 4achl dbopma
JTHACIIATUTHHEI
1 Crpoenue aToma 4 [IpocmoTp u
IlonATe O KBAaHTOBOM MEXaHHUKE. YpaBHEHUE o0cyxJieHne
[lIpenunrepa. KsantoBble uncia. [IpuHOMNBL BUJCO(HIbMA
3aMOJMHEHHUST DIEKTPOHHBIX  O0OJIOYEK AaTOMOB: (¢pparmenTa

OPUHLIMII MUHUMYyMa SHEpPIuM, NPUHIUI 3ampera
[Taynu, npasuno I'ynma, mpaBmia KneukoBckoro.
Bo30yxxnenHoe cocrosisHue aroma. Bo3moxkHbIE
BAJICHTHBIE COCTOSIHUS M CTENEHU OKUCIICHHUS
aTOMOB XMMHYECKUX 3JIEMEHTOB.

snexknuu MIT Ha
aHIJI. SI3BIKE)




Ne
paszerna
JUCLIUIUINHEI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

O0newM,
aKaj. 4achl

MNuanoBanunoHnHas
dbopma

2

Ilepuonuyeckuii 3aKoH

CoBpemernHast  (OpPMYJIHPOBKA  MEPUOAUYECKOTO
3aKkoHa. 3akoH Mo3nu. CTpyKTypa Nepruoan4eCcKOon
CHCTEeMbI 3jeMeHTOoB. [loHstue o6 S-, p-, d- u f-
aneMmeHTax. llepuoanueckoe M3MEHEHUE CBOMCTB
XUMHUYECKUX AIIEMEHTOB.

4

[IpocmoTp u
o0CyXKeHHE
BHIeO(UITEMA
(dbparmenTa
nekuuun MIT Ha
aHTJ1. SI3BIKE)

KuCII0THO-OCHOBHBIE u OKHCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA BEUIECTB
DJeKTponuTHIecKas auccounanus Bonabl. MoHHOE
npousBesieHue Bojbl. Bomopoaneiil nokasarens pH
— XapaKTepUCTUKAa XUMHUYECKOM arpecCMBHOCTHU
cpenbl.  I'maponus  coneil.  OKHCIHTENIBHO-
BOCCTAHOBUTEJIbHBIE peakuuu. Meroasl
COCTaBJICHUSA YpaBHEHUU OKHUCJIUTEIIbHO-
BOCCTAHOBUTEJIbHBIX peakiuil. Baxueiimue
OKHCJIMTENN U BOCCTAHOBUTEH.

XuMH4JecKas CBSI3b
Honnas m KoBaJIeHTHAsA CBsA3H. MeTo I BaJICHTHBIX
cBsa3eil. ['mOpummsamuss aTOMHBIX — opOMTaleH.
MeTto1 MONEKYISIPHBIX OpOUTAJIE B MPUOINKEHUU
JUHEHHONW KOMOWHAIMM aTOMHBIX OpOMTaseH.
Bonoponnas cs3b.

Craiin-
Mpe3eHTAIHS

MexmoneKynspHble B3aUMOJIEHCTBUS
Ban-nep-BaanbscoBbl criibl. OpUEHTaLlMOHHOE,
MHAYKIIMOHHOE U JIUCIIEPCUOHHOE
B3auMoOJeicTBrE. MeXMONEKyIsIpHOe
OTTaJIKUBAHUE.

4.3. 3aHATHS CEMUHAPCKOI0 THIA.

4.3.1. CemuHapbl, NPAKTHYECKHE 3aHATHSA.

Ne
paszznena
JIIUCLIUTUINHBI

HaumenoBaHue TeMbl
U KpaTKoe CO/Iep )KaHNe 3aHATUS

O0newM,
aKaj. 4achl

HMuaHoBannonHas
dbopma

3

MeToab! pacueTa KOHIICHTpallUi pacTBOPOB.
Croco0OBl  BBIp@KEHHSI ~ COCTaBa  PacTBOPOB,
HaXOJALIMXCS B )KUJIKOM, TBEPJIOM U ra3000pazHOM
cocrosiHusX. JlomamHee 3amanue. KoHTponbpHas
pabora.

6

1,2

CBolicTBa XUMHYCCKHX DIICMCHTOB.

[TpyHIMIIBI 3aMOTHEHUsS DJIEKTPOHHBIX O00O0JIOUYEK
atomMoB. CTpoeHHE IIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbiX 20 3JIEMEHTOB MEPUOAMYECKON CHUCTEMBI
. N.MenneneeBa. [lomaisnee 3aaHue.

Cnann-
pe3eHTaIus,
rpymnmoBas
JTUCKYCCHS -




Ne
paszerna
JIUCLIUIUINHBI

HanmenoBanue TeMbl
Y KpaTKOE COAEpKaHUE 3aHATHUS

O0newM,
aKaj. 4achl

uaHoBannonHas

dbopma

3

OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
OBP).

[TonsATHE 00 OKUCIUTENAX U BOCCTAHOBUTEIISAX.

Knaccugukanus OBP, MeTos 31eKTpOHHOTO U

3JIEKTPOHHO-MOHHOTO OajlaHca Kak crocod

ypaBuuBanusi OBP. Jlomaminee 3anpanue.

Konrponbnas pabora.

pPCaKknnun

6

Cnain-
Mpe3eHTalus-

4.3.2. JlabopaTOpHbIe 3aHSITHS.

Ne
paszzena
JIUCITUIUINHEI

HaumenoBaHue TeMsl
U KpaTKO€ CO/IepKaHUE 3aHATUS

O0nem,
aKaJl. 4achl

[Ipumeuanue

BerynuTensHoe 3aHsATHE.

NucTpykTax mo Texauke 6e3onacHoctu. OCHOBHBIC
NpaBujIa MPOBEACHUS U3MEPEHUH U 00pabOTKU MX
pesyabraroB. KoHcynmpTammm 10 oopMIeHHIO
J1a00paTOPHBIX padoT.

2

IIpuroroBicHue PacTBOPOB 3aJIaHHOH

KOHIICHTpPAII1H.
OcBoenne  crnoco6oB
pacTBOPOB M BBIIOJHEHHWE  pacdera  Juis
MIPUTOTOBIIEHUS pacTBopa. IIpurorosnenue
PacTBOPOB Pa3INYHON KOHUEHTPALMH.

BbIPaXXCHUA coCTaBa

IloTennmoMeTpruueckoe u3MepeHue pH ¢ moMomis

CTEKJISIHHOTO AJIEKTPO/Ia.

IIpuroroBnenue pacTBopa 3aJJaHHOU
KOHIIEHTpaluu, pacuer PH pactBopa, moctpoeHue
KaJMOpOBOUHOW KpuBOW mpuOopa Ha OCHOBE
M3MEpPEHHOTO U TEOPETHYECKOTo 3HaueHus pH.

KoHAayKkTOMETpHYECKOE THTPOBAHUE
DNEeKTPONPOBOIHOCTh  PACTBOPOB,
WU3MEPEHUS  AJIEKTPONPOBOJIHOCTH.
CWJILHOU KHUCJIOTHI CUJIHLHOH IIEI0YEIO.

STYEHKH TS
TurpoBanue

[IpoBenenue KOJUJTOKBUYMOB u
ab0OpaTOPHBIX padoT.

3aluTa

4.4. CamocTosiTe/ibHAsA padoTa 00y4aloUuXcs.

Ne
pasnena
JIUCLIUILIUHBI

HepequL BOIIPOCOB JIA
CaMOCTOATCIIBHOI'O U3YUYCHUA

O0newM,
aKaj. 4achl

dopma
KOHTPOJIA

1

Crpoenue aroma. [loHsiTHE 0 KBaHTOBOI MEXaHUKE.
Vpasuenue llIpeaunrepa. KsantoBbie uncna.

3

VYceTHBII onpoc




Ne

pasmena Ilepedyens BOIIPOCOB ISt Obnewm, dopma
CaMOCTOSITEJIbHOTO U3yUEHUs aKaj. yachl KOHTPOJIS
JUCLUIIAHBI

1 [TpyHIMII MUHEMYyMa SHEPrUy, IPUHIMI 3apeTa 3 VCTHBIH onpoc
[Taynu, npasuito I'ynaa, npasuiia KileukoBCKoro.

1 Bo30yxneHHoe coctossHue aroMa. Bo3MoOXHBIC 3 YCTHBIH oMpoc
BAJICHTHBIE COCTOSIHUSI M CTENEHU OKHUCIIEHUS
aTOMOB XMMHYECKHX JIEMEHTOB.

2 CoBpemennass  (opMynupoBKa IMEPHOAUYECKOTO 3 VYeTHbIH Ompoc
3akoHa. 3akoH Mosznu. CTpykTypa NepuoandecKon
CHCTEMBI 3JIEMEHTOB.

2 IMoustue 06 s-, p-, d- wu f-omemenrax. 3 IMucbMeHHBIH
[Tepuonnueckoe M3MEHEHUE CBOMCTB XUMHYECKHX onpoc
JJIEMEHTOB.

3 DNeKTpoNUTHYECKas: auccoluanus Bojabl. MoHHOE 4 YcrHblil onpoc
npousBezieHne Bojabl. Bogopoauslii nokaszarens pH
— XapakTepUCTHKa XHUMHUYECKOW arpecCUBHOCTH
Cpelpbl.

3 I'unponus coneit. 3 YcTHBIH onpoc

3 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxkiuu. 3 [TuceMeHHBIN
MeTtonpl coCTaBiIEHUS YpAaBHEHUN OKHMCIUTEIBHO- oIpoc
BOCCTaHOBUTEJIBHBIX peakiui. Baxneiimne
OKHCJIUTEIN U BOCCTAHOBUTEIIH.

4 OcHoBHbIE MTapaMeTpbl XUMUYECKON CBsi3U. MoHHas 3 VYeTHBII onpoc
U KOBAJIEHTHAs CBSA3b. METOJ BaJCHTHBIX CBA3CH.

['mObpumuzanuss  aroMHbIX  opOutaneii. Mertox
MOJIEKYJISIPHBIX ~ opOuTaneil B  NpHOIMKEHUU
JTMHEWHON KOMOMHAIIMK aTOMHBIX OpOUTasIei.

4 I'uOpuansanust aTOMHBIX OpOUTATIEH. 3 VYcrHbIl onpoc

4 Metoa MoneKyIspHbIX opOuTaneil B MpuOIMKeHUN 3 YcTHBIN onpoc
JTMHEWHON KOMOWHAIIMY aTOMHBIX OpOUTasIei.

4 Bonmoponnas cBsi3b. 3 YcTHBIH onpoc

5 Ban-nep-BaanscoBel  cunbl. OpHEHTAlMOHHOE, 3 VYceTHBIN onpoc
MHIYKIIMOHHOE U AMCIIEPCHOHHOE B3aUMOJICHCTBUE.

5 3aBUCUMOCTb ~ JHEPrUUM OT  PACCTOSHUS  JUId 3 YcTHBIN onpoc
pa3IMYHbIX BHJIOB B3alMO/JICHCTBUS.

MC)KMOJ'ICKy.TISIpHOC OTTAJIKMBAaHUC.

5. IlepeyeHb y4eOHO-MeETOIMYECKOr0 o0ecnedeHHUs! VISl CAMOCTOATEIbHOH PadoThI
o0y4arommxcs M0 JMCHUIIHHE.

MeTtonuyeckue ykazaHus Ui 00y4aromuxcs 1Mo OpraHu3alii caMOCTOSITEIbHOW paboThI
0 JUCHMIUIMHE, BKJIIOYas IepedyeHb TEM CaMOCTOATENbHOM paboThl, (OPMBI TEKYILEro
KOHTpPOJISI 10 JAMCLUUIIMHE U TpeOOBaHUS K HUX BBIIOJHEHUIO pa3MEIIeHbl B 3JEKTPOHHOMI

H(pOpPMallMOHHO-00pa30BaTeIbLHON

cpene CIIoI' TU(TY)

http://media.technolog.edu.ru

Ha

caiite

Menus:
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6. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl IPOBeeHUs POMEKYTOUYHON aTTecCTAUM

CBOeBpeMEHHOE BBIMIOJIHEHHWE OO0YYalOIIUMCA MEPONPUITUNA TEKYHIEro KOHTPOJIS
MO3BOJISIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIM YPOBEHb («YIOBJIECTBOPUTEIBHO») OCBOCHUS
MPElyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarhl NHUCHMIUIMHBI CUMUTAIOTCS JIOCTUTHYTHIMH, €CIM JJII BCEX DJJIEMEHTOB
KOMIIETEHIIMI MPEBbIIIEH (JOCTUTHYT) OPOTOBBIA YPOBEHb OCBOCHHS KOMIIETCHIIMUA HA TaHHOM
JTarne.

[IpomexyTouHas aTTecTalus o AUCUUIUIMHE TPOBOAUTCA B (pOpMe SK3aMeHa.

K cmaye skx3ameHa IOMYCKAIOTCS CTYICHTHI, BBHITIOJHHUBIIHE BCE (OPMBI TEKYIIETO
KOHTPOJISL.

DK3aMeH IMpeAyCMaTPUBAECT BHIOOPOUHYIO MPOBEPKY OCBOEHUSI TMIPEIYCMOTPEHHBIX
3JIEMEHTOB KOMIETEHIIMN U KOMIUIEKTYETCSI BOIIPOCAMU I IPOBEPKU 3HAHUM U YMEHUH.

IIpu cpaue sk3ameHa, CTYIEHT IOJydaeT JBa BOIIPOCAa M3 IE€PEYHS BOIIPOCOB, BpeMs
MOJIFOTOBKU CTYJE€HTa K YCTHOMY OTBETY - He MeHee 40 MUH.

[Ipumep BapraHTa BOIPOCOB Ha IK3aMEHE:!

BapuanTt Ne 1

1. OO6uras snekTpoHHast hopMylia aTOMOB, S-, pP-, d-, f-aeMeHThI. DekTpoHHAsS
CTPYKTYpa aTOMOB U [IEPUOANYECKAsi CUCTEMA IJIEMEHTOB.
2. Baxwueillme OKUCIUTEIN U BOCCTAHOBUTEIH.

7. IlepeyeHb OCHOBHOI W JOMOJHHMTEILHOH y4eOHOMH JHTEPaTypbl, HEOOXOAUMOI
JJIs1 OCBOEHMS 1M CHUTLITHHBI

a) OCHOBHasl JIMTeparypa:
1. TI'muaka, H. JI. O6mas xumus: yuebnoe nocodbue mis By3oB / H. JI. I'muaka.— 16-e usn.,
ucnp. u gon. — M. : U3n-Bo IOpaiir, 2010. - 896 c.
2. T'askun, B.FO. O6mas xumus. XXI| Bek: 2-ypoBHeBoe yueOHOe TTocodue / B.1O. 'ankuH,
10.B. I'aukun. — CII6.: Xummsgar, 2011. — 327c.

0) 10MOJIHUTEJILHAS JIUTepaTypa:
1. Koposun, H.B. O01mast Xumusi: y4eOHUK [UISl TEXHUYECKMX HAIIPABICHUH U Criell. By30B/
H.B. KopoBuH. — M.: Beicias mkona, 2007. - 557 c.

B) BCIIOMOTaTeJbLHAs JIUTeparypa:
1. ®pomnos, B.B. Xumus: yueonoe nmocodue/ B.B. ®ponos - M.: Beicmias mkona, 1986, -
543 c.
2. OcHoBbl oOmel xumum: ydeOHoe mocodbme / FO.II. Akynoa, E.H. CmupHoBa, A.A.
Wnbun, B.H. Hapaes. — CI16. — CII6I'TU (TVY), 2015 - 61 c.
3. T'munka, H. JI. 3agaun u ynpakHeHHS 10 0oOIIeld XUMHUHU: YIeOHOE IMOCOOHe I HEXUM.
cren. By3oB / H. JI. 'munka. - M. : UnaTterpan-Ilpecc, 2006. - 265 c.
4. llpaktuueckue paboThl 1Mo pumueckord XuMuu: ydyebHoe mocodbue aus By3os / FO. II.
Axynosa [u ap.], mox pexn. K. I1. Mumenko, A. A. PaBaens, A. M. [lonomapeBoii. - 5-e u3.,
nepepad. - CII6. : Ilpodeccus, 2002. - 384 c.
5. Kparkuii cnpaBoynuk ¢usuko-xumudeckux BenuuuH / [lox pen. A.A. PaBmens, A.M.
[TonomapeBoii. - 11-e uzn., ucnp. u gom. — M. : Az-book, 2009. — 240 c.

8. Ilepeuenr  pecypcoB  HHPOPMAIUOHHO-TEIEKOMMYHUKALMOHHOH  ceTH
«MHTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHHUS TUCHHUIINHBI.

y4ueOHBIi IJ1aH, PIII U y4eOHO-METOINUeCKre MaTepUaJIbL:
http://media.technolog.edu.ru
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AJIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:
«3JeKTpOHHBIH YnTaNBHBIH 321 — bubmuoTex» https://technolog.bibliotech.rul/.

9. MeToauuyecKue YKa3aHus Jsd oﬁyqaloumxca 0 OCBOCHHIO TUCHUILIMHBI.

Bce Buapl 3aHATHI TO JUCHUIUIMHE «XUMHUS» MPOBOASTCS B COOTBETCTBUH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Buasr yueOHbIx 3ansTuii. JlJabopaTopHbIe 3aHSITHS.
OO6mue TpeboBaHMs K OPraHu3aluy U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYKJ/B. Buasl yueOHbIX 3aHatwid. Jleknus. OOmme
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKIB. Buasl ydeOHbix 3aHatwii. CeMUHapbl |
npakTudeckue 3ausatus. O0mue TpeOoBaHus K OPraHu3aliy U MPOBEACHUIO.

CTII CII6GI'TH 048-2009. KC YKB/I. Bunbel y4yebnnix 3aHatuii. CamMoCTOSTEIIbHAS
tanupyemas pabota crynenToB. OOrre TpeOoBaHUs K OpraHU3alluy U MPOBEICHUIO.

CTII CII6I'TH 016-2014. KC YKB/I. ITopsiiok nmpoBeACHUS 3a4€TOB ¥ IK3aMEHOB.

[TnaampoBaHue BpeMeHU, HEOOXOJMMOrO0 Ha W3YYCHHE JAHHOW IUCIUIUIMHBI, JTyYIIe
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MpelycMaTpuBas MPU STOM PETYIsIpHOE MOBTOPEHUE
IIPOMIEHHOI'0 MaTepuaa.

OCHOBHBIMU YCTIOBHSIMHM MPAaBUIBHOM OpraHu3aliy y4eOHOro mpoiiecca Juisi CTYACHTOB
SIBIISICTCSI:

IJIAHOBOCTH B OPraHU3aluy y4eOHOU padoThI;

CepbE3HOE OTHOIICHUE K U3YYCHUIO MaTepHala;

MIOCTOSIHHBIM CAMOKOHTPOITb.

Ha 3aHsATHS CTYACHT JOJDKCH MPUXOAHWTH, UMes Oarak 3HAHHA W BOIPOCOB IO YKE
M3Y4YEHHOMY MaTepuaiy.

10. Ilepeyenb UH(POPMANMOHHBIX TEXHOJIOTHi, HCIOJIb3YEMbIX MPU OCYIIECTBJIEHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCIUIIIHHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpomecce MO MAaHHOW JUCHMIUIMHE IPEAyCMOTPEHO HCIOJIb30BaHUE
UH(POPMALIMOHHBIX TEXHOJIOTHH:

YTEHUE JIEKIUN C UCIIOJIB30BAaHUEM CIalA-NIPEe3eHTAUN;

Bugeomarepuansl OpenCourseWare MaccadyceTcKoro TeXHOJOIMYECKOrO0 WHCTUTYTA
(MIT);

B3aUMOJIEHCTBHE C 00YYAIOIUMHUCS TOCPEICTBOM JIEKTPOHHOM IMOYTHI.

10.2. IIporpamMHoOe oOecneyeHue.
Microsoft Office (PowerPoint);
Internet Browser (Internet Explorer, Google Chrome unu Mozilla Firefox)

10.3. UndopManuoHHbIe CIPABOYHBbIE CHCTEMBI.
WuTtepakTuBHas 0a3a JaHHBIX KHUT U )KypHaJIoB SpringerLink

11. MarepuajbHo-TexHHYecKasi 0a3a, HeoOXoauMMasi /Jsl  OCYLIECTBJIEHUS
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCHHUILIHHE.

Jns BenaeHWS JIEKIUOHHBIX 3aHATHA HCIIONB3YETCS AayJIUTOPHS OTAENa TEXHUYECKUX
cpeacTB oOyueHust, 000pyJOBaHHAs SKPAHOM, MYJIbTUMEAUHHBIM POEKTOPOM U HOYTOYKOM.

Jlis npoBeneHHsS TNPAKTUYECKUX 3aHATUH U CaMOCTOSITENIbHOW paboThl CTYAEHTOB
peaycMaTpUBaeTCss UCIOJIb30BaHNE KOMITBIOTEPHOM TEXHHKH Kadeapbl (GU3NYECKON XUMUU C
BO3MO>KHOCTBIO UCIIOJIb30BaHUS AJIEKTPOHHOM OubnmoTekn kadenpsl u MHTepHera.

Jns  mpoBeneHHs  J1aOOPATOPHBIX — 3aHATHM  MCHONB3YIOTCS  CHELMATU3UPOBAHHbIC
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nabopatopun Kadenpsl (U3NYECKOH XUMHHM, O0OOpYJOBaHHBIE YCTAaHOBKAMU M TNpHOOpamH,
HEOOXOAMMBIMH ISl BBINOJHEHHS JUIS BBINOJIHEHHS JaOOpPAaTOPHOTO TPAKTHKyMa IO
JTUCLUTUIMHE.

12. Oco0eHHOCTH OCBOCHHS [JUCHUILUIMHBI HHBAJIUAAMM M JHOAMH C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMH 310POBbSI.

JUisi WHBAIMIOB M JIMI C OTPAHUYCHHBIMH BO3MOXKHOCTSMH Yy4eOHBIE TPOIIECC
OCYILECTBIIsIETCSI B COOTBETCTBUM ¢ [losockeHueMm o0 opraHu3anuu y4eOHOro Ipouecca Ajs
0o0y4YeHHsT MHBAJIUAOB U JIMI C OTPAaHMYCHHBIMH BO3MOXKHOCTAMHU 310poBbsi CIIGI TU(TY),
YTBEPKIECHHBIM pekTopoM 28.08.2014r.

12



IIpunoxenune Ne 1
K paboueii mporpaMme JTUCIUILTAHBI

DoHJ OLIEHOYHBIX Cpeacrs

AJIsl IPOBe/IeHUS POMEKYTOUYHOI aTTecTaluu 1o

IUCHUILINHE « XHMUID»

1. IlepevyeHb KOMNETEHI U ¥ 3TANIOB UX ()OPMUPOBAHUS.

Komnerenuuu

HNupexc

®opmyIMpPOBKA

Jran
(opmupoBanus

I1K-19

CIMOCOOHOCTBHIO Y4ACTBOBATH B Pad0Tax 1Mo MOJEJTUPOBAHUIO
NPOAYKIIUM, TEXHOJOTHYeCKHX TMPOLeccoB, TMPOU3BOJICTB,
CPEICTB M CHUCTEM aBTOMATHU3allUW, KOHTPOJIS, TUATHOCTHKH,
HCIBITAaHUNA U YIIpaBJICHHUA IIpoLcCCaMu, KU3HCHHBIM LHUKIOM
MPOJYKIIMK U €€ KaueCTBOM C HCIIOJIb30BAHMEM COBPEMEHHBIX
CpPEeICTB  aBTOMAaTU3UPOBAHHOTO  MPOEKTUPOBAHUSA,  TO
pa3paboTKe aNroOpuTMUYECKOTO U MPOrPaMMHOTO OOeCTieueHus
CpCACTB U CUCTCM aBTOMATU3allMU U YIIPABJICHUA HpOHCCC&MI/I;

MPOMEKYTOUHBIN

I1K-20

CIIOCOOHOCTHI) TMPOBOAUTH JIKCIHEPUMEHTHI IO 3aJaHHBIM
METOUKAM ¢ 00pafoTKOil M AHAJIW30M HX Pe3yJbTaTOB,
COCTaBJIATh OIMCAHHUS  BBINOJHEHHBIX  MCCIENOBAHUM H
MOATOTABIIMBATh JaHHBIC I pa3pabOTKH HAyYHBIX 0030pOB U
myOIMKaIui;

IIPOMEXKYTOUHBIN

I1K-21

CIMOCOOHOCTBIO  COCTABJATHL  Hay4YHble  OTYETHI IO
BbINIOJIHEHHOMY 3aJaHMI0 M Y4YacTBOBATb BO BHEIPEHHUU
pe3yNbTaTOB  HCCIEAOBaHUNW W  pa3pabOTOK B  oOnactu
ABTOMATHU3AIlMM TEXHOJOTHUYECKUX MPOLECCOB M MPOU3BOJICTB,
ABTOMATU3UPOBAHHOIO  YNPABJIEHUS JKU3HEHHBIM  LIUKJIOM
MPOAYKIUH U €€ KaYE€CTBOM.

IIPOMEXKYTOUHBIN

(l)OpMHpOBaHl/Iﬂ, HIKaJIa OH€cHUBaHUAA.

2. Tloka3aTein U KPUTEPHM OLICHWBAHWS KOMIIETEHUUH HA Pa3JIMYHBIX 3TANAaX HX

Iloka3arenu oneHKn .
[Inanupyemsle Kpurepuit
pe3yabTaTOB OCBOECHUS Komnerenuu
pe3yibTaThl OLIEHUBAHHUS
JVCIIATUTHHBI
OcBoenue pazaena Ne 1 | 3HaeT npuHIUIIEBL ITpaBuIIbHBIE OTBETHI I1K-19
3aII0JHEHUS Ha BONpoChl Ne6-8 k I1K-20
AJIEKTPOHHBIX 000JIOUEK | HIK3aMEHY MK-21
aTOMOB.
YMeeT cocTaBUTh
AIIEKTPOHHBIE
KOH(UTypaiu aToMOB
Y IOHOB.
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Tloka3arenu orieHKHN
pPE3yJIbTaTOB OCBOEHUSA
JTACHUTLIUHEBI

[Lnanupyembie
pe3yIbTaThl

Kpurepuit
OLICHUBAaHUA

Kommerennuu

OcBoenue paznaena No2

3HaeT 3aKOHOMEPHOCTHU
M3MEHCHMUS CBOMCTB
XAMUYECKHUX
3JICMCHTOB B
3aBHCHMOCTH OT MX
MOJIOKEHUS B
MEePUOINYECKON
CHCTEME.

Vmeer 00BACHATH
3aKOHOMEPHOCTHU B
H3MEHEHUS CBOMCTB
XUMHYECKHUX
DJIEMEHTOB Ha OCHOBE
HX AJIIEKTPOHHOTO
CTPOCHHS.

[TpaBUIIbHBIC OTBETHI
Ha Bompockl Ne9-11
K 9K3aMEeHY

I1K-19
[1K-20
[1K-21

OcBoenue pazaena Ne 3

3HaeT OCHOBHEIE
MOHATUS W  3aKOHBI
XHUMUHU, BOJIOPOJIHBIN
nokasarellb KaK
XapaKTEPUCTUKY
XHUMHYCSCKOHN
arpecCUBHOCTU CPEJIbI.
3HaeT BayKHEHIIINE
OKHCJIUTEIIN H
BOCCTAHOBUTEIHU. 3HAET
KHCJIOTHO-OCHOBHBIE H
OKHUCIIUTENLHO-
BOCCTAHOBHUTECIILHBIE
CBOICTBA BEIECTB.
Brnaneer METOJaMH
COCTaBJICHUSA
YpaBHEHUI
OKHUCIIUTENLHO-
BOCCTaHOBHTEILHBIX
peakiui.

[IpaBuibHBIE OTBETHI
Ha Bompockl Nel-2,
12-13 k sx3ameny

IK-19
[1K-20
[1K-21

OcBoenue paznena Ned

3Haer
rapameTpbl
XHUMHYECKOM CBS3H.
3HaeT OCHOBHBIE
IIOJIOKCHUS TEOpUH
BaJICHTHBIX CBsI3eH
(BC) u MeTo/1a
MOJICKYJISIPHBIX
opoOwuraneii.

VYmMmeer OOBSICHUTD
o0Opa3oBaHHe MOHHOU U
KOBaJICHTHOH CBSI3H.
Vmeer OOBSICHUTh

OCHOBHBEIC

[TpaBUIbHBIE OTBETHI
Ha Bompockl Nel4-20
K 9K3aMEeHY

I1K-19
I1K-20
IK-21
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ITokazarenu oneHKH N
[Lnanupyembie Kpurepuit

pPE3yNbTaTOB OCBOEHUS Komnerenunu
N —— pe3ynbTaThl OLICHUBAHUS

pasnuuune JIBYX
KBaHTOBO-
MeXaHHYECKHX
IOJIXOJIOB K OITMCAHUIO
XAMUYECKOU CBSI3U:
METO/, BAJIEHTHBIX
CBsI3el u METOJT
MOJICKYJISIPHBIX
opOuTanei.

OcBoenue pazzaena Ne 5 | 3naer MeXaHu3Mbl | [IpaBriIbHBIE OTBETHI [1K-19
BO3HUKHOBEHUS Ha BONpockl Ne21-22 IIK-20
OCHOBHBIX BHJIOB | K 9K3aMEHY IIK-21
MEXMOJIEKYJISIPHBIX
B3aUMOJEHCTBUH.
3Haer, OT KaKux
MapamMeTpoB  3aBHCUT
SHEPrus
B3aUMOJICHCTBUS  JUIA
OpPHUEHTALIMOHHOTO,
WHIYKIIHOHHOTO u
JUCIIEPCUOHHOTO
B3aNMO/ICHCTBUSI.
YmMmeer OLICHUTh
SHEPTreTUYECKU BKJIaJ
KaXKI0ro BUJA
B3aMOJECICTBHUSI.

[kana ouenuBanus coorBercTByeT CTO CIIOI TU(TYVY):
M0 JWCIHILIMHE TPOMEKYTOUYHAST aTTECTAlHs TPOBOJUTCSA B GopMe dK3aMeHa, IIKaja
OIICHUBAHMsI — OaIbHAS.

2. TunoBble KOHTPOJIbHBIE 3aJaHNS 1JIsl IPOBeeHUS IPOMEKYTOUHOM aTTecTAlUM.

a) Bonpocel 11 OLEHKHM 3HAaHMil, YMEHUIl U HaBBIKOB, C(OpPMHPOBAHHBIX Y
cryaenTa no komnerenuunu MK-19:

1. PaccuutaTh BOJOPOIHBIN TTOKa3aTenb PH pacTBopa.

2. CnocoObl BBIpaKEHHMsI COCTaBa PACTBOPOB, HAXOAIIUXCA B KUJIKOM, TBEPJIOM H
razoo6pasHom coctosiHueM. [lepexos oT 0JHMX cIOCOOO0B BBIPAKEHUS KOHIIEHTPAIUI K IPYTUM.

0) Bomnpochl 1y OLEHKHM 3HaHMil, YMEHUIl ¥ HaBBLIKOB, C(OPMHPOBAHHBIX Y
cryaenTa no komnerenunu OIK-20:
3. I3MeHeHne KHUCIIOTHO-OCHOBHBIX U OKHCIHMTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB
BEIIECTB B 3aBUCHUMOCTH OT NoJjoxeHus B Tabiuue J[.1.Menneneena
4. Yto Takoe CTENeHb OKHCIEHHUS aToMa XMMHYecKoro sjnemeHTta. CoBmajgaeT Ju 3Ta
BEJIMYMHA C BAJICHTHOCTHIO aToma?
5. CocTaBuTh DJJEKTPOHHBIE M TIOJHBIE YPAaBHEHHs i1 3aJaHHOW OKHUCIUTENIbHO-
BOCCTAHOBUTENIBHON PEaKLMH, ONPEACIUTh THUIl OKUCIUTEIbHO-BOCCTAHOBUTENBHON PEAKIIMH,
yKa3aTh, KaKOW aTOM WJIM HOH BBINOJIHAET (QYHKIUIO OKUCIUTEINSI, KAKOM — BOCCTaHOBUTEIIS.
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B) Bompochl nisi oneHKM 3HAHMH, YMeHMil M HaBBIKOB, CHOPMHPOBAHHBIX Y
cryaenta no komnerenuuu IK-21:

6. I XUMHUYECKOT0 3JIEMEHTa HAIKMCATh SJIEKTPOHHYIO (popMyIly aToma.

7. Yka3aTb, B COOTBETCTBUM C KAKUMH MpaBHJIaMU [POUCXOJUT 3aIllOJIHEHUE
AJIEKTPOHHBIX YPOBHEH U IOYPOBHEH.

8. K xakuM snmemeHTam (S-, p-, d- wn f-) OTHOCHTCS yKa3aHHBIN XUMHUYCCKHUH 1eMEHT?

9. JIns maHHOTO XMMMYECKOT0 3JIEMEHTa yKa3aThb HOMEp MepHOo/a, TPYIIbI, TOATPYIIIIHL.
Kak usmensiercs 3apsia sapa u paguyc aToMa B JaHHBIX TEPHOJIE U Ipyrrme?

10. Hamucatp »nekTpoHHYIO (GOpMyiTy aromMa B BO30YXKIEHHOM cocTosHUH. Kakyro
BAJICHTHOCTh MOKET MPOSIBIATH JaHHBIA aTOM B COEAMHEHUSX ?

11. V3MeHeHue KHUCIOTHO-OCHOBHBIX M OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX CBOMCTB
BEIIECTB B 3aBUCUMOCTH OT MoJioxkeHus B Tadbnuue J[.M.Menneneena

12. Yro Takoe CTENEeHb OKHCICHHS aTOMa XMMHUYECKOro sneMeHTa. CoBMajaeT Ju 3Ta
BEJIMYMHA C BAJICHTHOCTHIO aToMa?

13. CocTaBUTh HIIEKTPOHHBIE W TIOJIHBIE YPAaBHEHUS [UIA 3aJaHHON OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHON pEaKIUHU, ONPEACIUTh TUIl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOU PEaKIIMH,
yKa3aTh, KAKOW aTOM WJIM MOH BBITOJIHACT (PYHKIIUIO OKUCIIUTEINS, KAKOH — BOCCTAHOBUTEIS

14. Xumuyeckas cBsi3b. Y CIOBUS €€ 00pa30BaHUs, IPUPO/Ia U TApaMETPhI CBSI3U.

15. KoBasientHast xumuueckas CBsizb. OIHOSJIEKTPOHHBIM MEXaHHU3M €€ O00pa3oBaHUS.
[loHsiTHE KOBAJIEGHTHOCTH 3JIEMEHTOB. KpaTHOCTH CBsA3M

16. JIoHOpHO-aKIENITOPHBIN MeXaHU3M 00pa30BaHMs KOBAJICHTHOW CBS3H

17. llonspHasi W HemoyisipHAs KOBaJieHTHas CBs3b. JIUMONBHBI MOMEHT CBSI3U H
MOJIEKYJIBI.

18. IlonaTue o MeTo/ie BaJICHTHBIX CBS3€H U METO/Ie MOJIEKYJIAPHBIX OpOUTaseit

19. Omnncanne XMMUYECKOH CBSI3U METOJIOM MOJIEKYIISIPHBIX OpOuTasieil B MpUOIKEHUH
TUHEHHON KoMOuHanuu aToMHbIX opourtaneit (MO JIKAO).

20. MonHas cBsI3b U €€ CBOMCTBA.

21. MexmonekyinsapHoe B3auMo/ieiictBrue. BaH-aep-BaaabCOBBI CHITBI.

22. OpueHTaMOHHOE, MHIYKIIMOHHOE U AUCIIEPCHOHHOE B3aUMOIeHCTBHE

K 9K3aMCHY IOIIYCKAIOTCA CTYACHTHI, BBIITOJHHUBIINC BCC (1)OpMLI TCKYLICTO KOHTPOJIA.
HpI/I caa4de d3K3aMCHa, CTYACHT IMOJIY4YacT ABa BOIIPOCa U3 MEPCUHA, IIPUBCACHHOT'O BBIIIC.
BpeM}I MMOATOTOBKHU CTYACHTA K YCTHOMY OTBETY HAa BOIIPOCHI - HC MCHEC 40 muH.

4. MeToanyeckne MaTepuajbl ISl ONpeaesieHUs] MPOlUeIypP OLEHHBAHUS 3HAHMIA,
YMEHHi, HaBBIKOB H (WJH) ONBITA [eSITeIbHOCTH, XAPAKTEPU3YIOIIHX JTAMNbI
(opMupoBanus KoOMIeETEeHIHH.

[IpomexyTouHass arTecTalisi 1O JTUCIUIUIMHE TPOBOIAUTCS B COOTBETCTBHH C
tpeboBanusimu CTII

CTO CITIoI'TU(TVY) 016-2014. KC YKB/I. ITopsimok nmpoBeIeHUs 3a4€TOB U YK3aMECHOB.
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