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1. Iesu u 3aga4un TUCHUILINHbBI

[ens mucHUMIIUHBI — TPUOOPETEHUE 3HAHUN W HABBIKOB B 00JIaCTH OOIIEH 1
HEOPraHNUYECKON XUMUHU.

3agaun TUCUUTUIMHBI:

— COOOUIUTh CTYACHTY CBENCHHUS O HauOojiee 3HAYMMBIX XUMHUYECKUX
3HAHUAX, TPUOOPETCHHBIX YEJIOBEUECTBOM Ha COBPEMEHHOM 3Talle €ro pa3BUTHS;

— JaTh TPEACTABICHUS O MHOTOOOpa3Wd XUMHUYECKHX BEIIECTB WX
CTPOEHUH, CBOMCTBAX U 3aKOHOMEPHOCTSIX UX MPEBPAILICHUI;

— 00ecneunTh BOBMOXHOCTh YCBOCHUSI CTYJIEHTAMH KOMILJIEKCA XUMUYECKHUX
3HAHWM, HEOOXOAMMBIX JI WU3YUYEHUS CIHEIUATbHBIX TUCIUIUINH, a TaKKe IS
UCIIOJIb30BAHMSI ~ MPUOOPETEHHBIX  XMMHYECKUMX 3HAHUW B  JlajbHEHIen

IIPAKTHUYECKOU IEATEIIBHOCTH.

2. MecTo AUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/ibHOM MPOrpaMMbl

HucuuiuinHa «XuMHsS» OTHOcHTCA K 1 OJIOKy 0O0s3aTenbHOM YacTH JUCHMIUIMH B
yuebHoM 1utaHe HanpasieHus 13.03.01 «TernnmosnepreTuka u TerioTexHukay. M3yyaerca B 1 u 2
cemectpax. il M3ydyeHUs TUCHMIUIMHBI CTYJEHT JOJDKEH 00JalaTh 3HAHUSMH IO NPEeIMETy
«Xumust», ycranaBiuBaeMbiMu @T'OC it cpenHero (1mojHoro) oopa3oBaHus.

Huctunuaa OIl manpasnenust noarotoBku OakanaBpoB 13.03.01 «Terutosnepreruka u
TEIUIOTEXHUKA» SBIAETCA MPENIIeCTBYIOMEH [Uid M3y4eHUs MOCIENYIOUMX JAUCHUIUINH:
be3onacHocTh  JKHM3HEAEATENbHOCTH, DU3MKO-XUMHUECKHE OCHOBBI IOATOTOBKH  BOJBI,
BOJIONOATOTOBKA, Du3nueckas XUMHMS M KOPpPO3HMs XUMHUYECKOW M TEIUIOTEXHUYECKOH
anmnaparypsl.

3. IlepeyeHb miIaHupyeMbIX pPe3yJbTaTOB 00yUeHHMs O JUCHUILINHE

(MOIly.JIIO), COOTHECCCHHBIX ¢ HHIAUKATOPAMMU NOCTHKCHUA KOMIIeTeHI Ml

Taoauna 1



Kon HNuaukaropsl ILnanupyembie pe3yabTrarsl
no ®IrocC JIOCTHKEHM ST o0ydenns no aucuuniune (3YB)
Oo0menpogeccuoHalbHbIE
OIIK-1 OIIK-1.1./[emoHCcTpupyeT | 3HATB:
MOHMMAaHUE XUMHUYECKUX | -CTpOEHHE  aToMa, XHMMHYECKHE

CnocobeH oCyIIeCTBIATh
MOMCK, 00pabOTKy U aHATIHU3
UHPOPMaLIUH U3
Pa3IMYHBIX UCTOYHUKOB U
NPEACTaBIATh €€ B
TpedyeMoM ¢opmare ¢
UCII0JIb30BaHUEM
MH(}OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX
TEXHOJIOTUI

MPOLIECCOB U MPUMEHSET

OCHOBHBIC 3aKOHBI XMMHH

9JIEMEHTBI M UX COCIMHCHUS, O0IIHe
3aKOHOMEPHOCTH MPOTEKAHMS
XUMUYECKUX PEeaKIUi, XUMUYECKYIO
TEPMOJIUHAMUKY u KHUHETHKY,

SHEPreTUKY XMMHUYECKHX IMPOILIECCOB

u dazoBoe paBHOBECHE,
PEaKIMOHHYIO CIIOCOOHOCTH
BEILICCTB, XUMHUYCCKUH,

(UBUKO-XUMUYECKUN U (PU3HUCCKUN
aHaIu3.

YMmeTn:

- II0OJB30BaThbCs  TaONMIAMH U
CIIPABOYHHUKAMHM;, BBIOUPATH METOJBI
aHanu3a XHMHUYECKHX DJJIEMEHTOB B
MIPUPOTHBIX CpEeax.

Baagern:

-METOJIaMH TIOCTPOCHHSI XUMUIECKUX
MozIeien

npu pelieHun

MMPOU3BOACTBCHHLIX 3a1a4.




4. O0beM JUCUMILUIUHBI U BUAbI Y4e0HOI padoThI

Taoauna 2
Bcero CeMecTpbl
B“ll yqeﬁﬂoﬁ paﬁoTb[ qyacos/ 3a4.e]1. (01010) 30
(0J0]0] 300 1 2 1 2
KonrakTHas padora (Bcero) 66/1,8 | 20/0,5 | 34/1,0 | 32/1,0 | 10/0,3 | 10/0,3
B tom uncie:
Jlexiuu 33/0,9 12/0,3 |17/0,5 | 16/0.4 | 6/0,11 6/0,11
IIpakTHueckue 3aHITHSA
JlabopatopHbIe 3aHSATHUS 33/0,9 | 8/0,22 |[17/0,5]16/0.4 | 4/0,11 [ 4/0,11
CamMocTosiTeILbHAas padoTra (Bcero) 114/3,2 | 160/4,4 | 38/1,1 | 76/2,0 | 62/1,7 | 98/2,7
B tom unce:
PacueTHO-rpaduueckue paboThI 34/09 | 52/1.4 12/0,3 | 22/0,5 | 26/0,7 | 26/0,7
U (unu) opyeue 6uowvi
CaAMOCMOAMENbHOL PabOMmwl.:
HoaroToska K MpaKTHCCKAM 3008 | 54/1,5 |12/03 | 18/0,5 | 18/0,5 |36/1,0
3aHITHUIM
IToaroroBka K 3a4eTy
IloaroroBka K 5K3aMeHy 50/1.4 | 54/1.,4 14/0.4 | 36/1,0 | 18/0,5 36/1,0
Buj or4eTHOCTH IK3. IK3. IK3. IK3. IK3. IK3.
OGuas BCEI'O B yacax 180 180 72 108 72 108
TPY10€MKOCTH BCEIO
3a4eTHBIX 5 5 2 3 2 3
AU CIUILINHBI
eIMHHIIAX




5. ConepkaHue TUCHUIIMHBI

5.1. Pa3zaesbl AMCHUIIIMHBI U BUABI 3AaHATHH

Taoauna 3
Yacel Hacut Yacel
Ne HaumenoBanmue pasaena JIeKIMOHHBIX (“clézl';:{";"ecclf:s 1a60pPATOPHBIX Bcero
n/n | JMCUHUILIMHBI [0 ceMecTpaM 3aHATHi ansoi sansTuii 4acoB
IlepBBIii cemecTp
CrpoeHue BeliecTsa.
1 DJEKTpOHHAs CTPYKTypa aroMa 9 - 9 18
Bakueime ki1accel 1
2 HOMEHKJIaTypa 8 - 8 16
HEOPraHNYECKUX BENIECTB
Bcero: 17 17 34
Btopoii cemecTp
PacTtBopHI
3 Teopust 3IEKTPOTUTHYECKOM 6 - 6 12
JIUCCOIHAIINNA
OKUCINATEIIHLHO
4 —BOCCTaHOBHUTEIBHBIE PEAKIIUH 6 6 12
XHUMHUS DIIEMEHTOB U UX
5 COCMHEHU 4 4 8
Bcero: 16 16 32
HToro: 33 - 33 66




5.2. JlekuoHHBIE 3AaHATHSA

Taoauna 4

n/n

JTUCIHHUIIMHBI

HaumenoBanmue pasaena

Coneprxkanue pasjiesia

1 cemec

By

Crtpoenue BemecTBa

Crpoenue atoma. DJIEKTPOHHOE CTPOCHUE
aroma. [IpencraBieHune o KOpPIYCKYJISPHO -
BOJIHOBOM Tyalinu3me MHUKPOYACTHI]
(3mexkTpoH — yacTula u BojiHa). KBaHTOBbIE
yucia (mIaBHOE, OpOUTAIBPHOE, MATHUTHOE,
CIMHOBOE). ATOMHbIeOpOUTanus-, p-, d- u
f-  Tuma.  DHepreTMueckue = YpPOBHH
JNIEKTPOHOB B OJHOMJIEKTPOHHOM U
MHOTOUIEKTPOHHOM  aromax. lIpuHiun
ITaynu,  npaBwio  XyHOa,  IPUHLHUI
HaUMEHBIIEW OHHEPrMM — KAaK OCHOBA
HOpSI/IKa 3allOJTHEHUSI aTOMHBIXOpOHUTANEH.
OcHoBHOE ¥ BO30YXJECHHBIE COCTOSHUSA
JNIEKTpOHOB B arome. Ilepuoanueckas
cuctema oaementoB .M. Menngeneena.
[lepuonuueckuit  3akoH.  3aBUCHUMOCTD
CBOMCTB 3JIEMEHTOB OT HX IIOJIOKCHHUS B
NIEPUOJUYECKOMN CUCTEME.

Xumuyeckas CBA3b.OCHOBHBIE THIIBI U
XapaKTepUCTUKH cBsi3u. KoBaneHTHas CBs3b:
METOJI BaJICHTHBIX CBsI3el, ruOpuan3anus,
CTPOCHME W  CBOMCTBA  IIPOCTEHIIMX
Moniekys. loHHas 1 MeTajuinyeckast CBS3b.

Me:xMonexymnsipHble cBsa3u. Bogoponnas
cBs3b. Cuinbl Ban-nep-Baanbca. ArperatHoe
cocTosiHue BemecTs. Kpucrauisl

PactBops1

PactBoper. O6mias xapakTtepucTuka. Turbl
JUCTIepCcHBIX cucTeM. CrocoObl BIpaKEeHUS
cocTaBa pacTBOpoB. PacTBopenue Kak

(U3UKO-XUMUYECKHUIA nporuecc.
Pa36aBnennsie, KOHIIGHTPUPOBAHHbIC,
HCHACBIIIICHHBIC, HaCBIIIICHHBIC n

MEPECHIIIEHHBIE PACTBOPBL. PacCTBOPUMOCTb.
BnusiHue mpupoapl CBsI3W B BEIIECTBE W B
pacTBopuTee Ha PacTBOPUMOCTb.

PacTBOpPBI HENEKTPOIUTOB




Teopus AeKTpOTUTHIECKOM
JMCCOLMALUU

DNEeKTpoIUTUYECKast JIACCOITAAITS.
CwiibHBIC U CJTa0ble ANIEKTPONUTHL. MoHHBIE
paBHOBecHsi B  pacTBopax. PacTBophl
anektpoautoB.  CunbHBIE ®  clla0bie
ANEeKTponuThl.  CTeneHb  JUCCOIUAIUU.
Koncranta mucconmanuu  (MOHU3AIIMH)
KHUCJIOT U OCHOBaHHH

2 cemecTp

OKHUCIIUTENIEHO —BOCCTAHOBUTEIILHBIC
peaxIuu

I'upponuz coneil. MonHoe mnpousBeaeHue
BO/IbI. Boopoauslii nokazaresb. OOMeHHbIE

peakuuu B BOJHBIX pacTBopax.
KHC10THO-OCHOBHBIE CBOMCTBA COSAUHCHUM
(Teopust AIEKTPOITUTUYECKOU
JIUCCOIUAIUN ). [Ipoussenenue
pacTBOPUMOCTH. YCJIOBUS OCAXKACHUA U
pPacTBOPEHHUS 0CaJKOB.

OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakiuu. OKUCHAUTENb, BOCCTAaHOBHUTEIIb,

OKHCJIEHUE, BOCCTAHOBJICHUE. Tunsl
OKHUCJIUTCIIPHO-BOCCTAHOBUTCIBHBIX
IIPOLIECCOB: MEXMOJIEKYIISIPHBIE,
BHYTPHUMOJIEKYIISIPHEIE,
aucrnponopuuonupoBanue.  CocraBiieHHe
YpaBHEHUU

OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii MeToaMM 3JIEKTPOHHOTO OanaHca
U Toypeakuuii  (MOHHO-3JIEKTPOHHBINA
Meron). BiusiHME KHCIOTHOCTH cpeabl Ha
MPOAYKTHI
OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX
peakiui




XUMHUS 2JIEMEHTOB U UX COeIUHEHUN

DnekTpoxuMuueckue mnpoueccsl. Kopposus
METAJUIOB M CIUIABOB:  XMMHYECKas,
AIIEKTPOXUMHUYECKAS. Bonopoanas u
KuciaopogHas Aenonspuzanud. CrocoObl
3allUTBl  OT  KOPPO3UHU.  DIJIEKTPOJIU3
pacruiaBoB u BOJIHBIX pacTBOpOB
ANEKTPOIUTOB. 3akoHbI Dapajes.

OO6mue cBolicTBa METAUIOB M HX
coequHenuii.  OOmas  XapakTepUCTHKA
METAJIJIOB. Merannnueckas CBS3b.
3aBUCHMOCTb CBOMCTB METAJJIOB OT UX
MIOJIOKEHHUSI B MEPUOAMYECKOW CHUCTEME
anemeHToB .M. MenaeneeBa. Haxoxaenue
METAJUIOB B NIpupone. MuHepanasl U pyabl.

Knaccudukarms MUHEPAJIOB.
[IpoMbilieHHBIe  cHOCOOBI  TONYYCHHS
METaJUIOB! MUPOMETAILTY PrUYECKHH,

TUPOMETATYPTUYECKUM,

IEKTpoMeTauryprudeckuid. dusndeckue u
XHUMHUYECKHE CBoMcTBa MeramioB. MHx
OTHOIIICHUE K HEMeTasulaM, BoJIe, IeIodam,
KHCIIOTaM, CMecsM KucioT. M3meHeHue

Y HOMEHKJIaTypa
HEOPraHMYECKHUX
BELIECTB

KHCJIOTHO-OCHOBHBIX u
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
CBOWCTB BOKHENIINX COEMHEHHI
METaJJIOB
5.3. JIabopaTropHbIe 3aHATHS
Tadauma 5
Ne HanmenoBanue Conepxanue
n/n J1a00PaTOPHBIX pa3nena
1 3aHATHI
IlepBblii cemecTp
1 BBonHoe 3aHsTHE [TpaBuya paboThl B XMMHUYECKOH Ja00paTopun
2 DJIEKTpOHHOE CTpoeHHe atoma. KBaHTOBBIE uuncia. ATOMHBIE
opburanu s- p-, d- u f- THma. DHepreTMueckue YpOBHH
anekTpoHoB. [lpuunmn Ilaynu, npaBwio XyHaa, TPUHLMI
Crpochue atoMa HaVMEHbILIEeH SHEPrHM — KaK OCHOBA TOPAJKA 3aIOIHEHH
aroMHbIxOpOuTaneil. OcCHOBHOE U BO30YXKIACHHBIE COCTOSHHS
IEKTPOHOB B aroMe. Ilepumomuyeckas cucrema sneMeHnroB 1.
MenneneeBa. Ilepuonnyeckuii 3akoH. 3aBUCUMOCTb CBOWCTB
JIEMEHTOB OT MX IOJO0XKEHHUS B IEPUOANUECKON CUCTEME.
3 Baxneimme kimacceol | Okcuabl. X xapakrep u cBoiictBa. OCHOBHBIE M aM(OTEpHBIC

TUIPOKCUJIBI U UX CBOMCTBA. KMCIOTHI: HOMEHKIAaTypa, CBOMCTBA.
Comnu: TUIBI U CBOMCTBA.

Bropoii cemecTp




4 DNEeKTpONUTHYECKAS
M CCOLMALUS

HoHHble paBHOBecHs B pacTBOpax. PacTBOpBI 3IEKTPOIUTOB.
CuibHble W ciabble  ANEeKTponuThl. CTENeHb IUCCOIMAIINH.
Koncranra aucconumanuu (MOHM3AalMM) KHUCIOT M OCHOBAaHH.
KomrrexcHbIe COCAUHECHMS. IToBeneume KOMIIJICKCHBIX
COCMHEHUN B BOJHBIX PAacTBOpax. YCTOWYHUBOCTb KOMIUIEKCHBIX
COEIMHEHMI B BOMHBIX pacTBopax. KOHCTaHTa HECTOMKOCTH.

5 I'maponus conen

HNonHoe mpousBenaeHue Boabl. BomoponaHblii  mOKasarenb.
OOMeHHBIE peakIMM B BOAHBIX pacTBopax. IlpousBenenue
PACTBOPUMOCTH. YCIIOBHSI OCaKICHHSI U PACTBOPEHHUS OCAJIKOB.

6 OKHUCIIUTETHEHO-BOCC
TAHOBUTEJIHLHBIE
peaKIu

THunsl OKHCJIUTEILHO-BOCCTAHOBUTEIBHBIX MIPOIIECCOB:
MEXMOJICKYIISIPHBIC, BHYTPHUMOJICKYJISIPHBIEC,
JTUCTIPONIOPIIMOHUPOBAHHUE. CocraBieHue ypaBHEHHIA
OKHCJINTEIHHO-BOCCTAHOBUTEILHBIX peakuuit METONAMU
ANIEKTPOHHOTO OajlaHca W MONypeakiuil (MOHHO-3JICKTPOHHBIH
METON).

5.4. lIpakTHyeckne 3aHATUSA (CEMUHAPBI) - HE NPEOYCMOMPEHbL

6. CamocrosiTesibHAsE padoOTa CTYIEHTOB MO AUCHHUIINHE

CamocrosTenbHOE U3ydYeHHe TeopeTndyeckoro Marepuana (81yac). Ucnonb3yrorcs

KOHCIIEKTBI JIEKIIUH U PEKOMEHIyeMasl JINTepaTypa.

6.1. Temsl pedeparos:

1. ATOMHBIE U HOHHBIE PAJINYCHI, DJIEKTPOOTPULATENBHOCTD, TOTEHIUAT

(3HEprus) UOHU3ALMHU, CPOJICTBO K JIEKTPOHY U MEPUOJAUYHOCTH UX

N3MCHCHUA IJIA PA3JIMIHBIX 9JICMCHTOB.

2. Knaccel HeOpraHM4eCKux COCAUHECHU M.

3. HomeHknaTypa KOMIUIEKCHBIX COETMHEHUH.

4. DHranenus 00pa3oBaHUs. DHTPONUUHBIN U SHTAIBIUUHBINA (DAKTOPHI IPU

OIIPCACIICHNU HAIIPpaBJICHHUA XUMHUUYCCKHUX peaKHHﬁ.

5. CKOpOCTh XUMHUYECKUX peakiuil. DaKTopbl, BIUSIONINE HA CKOPOCTD.

6. IIpousBeneHne paCTBOPUMOCTHU. YCIOBHS OCAXKICHUSA U pACTBOPEHHUS

OCaJIKOB.

7. Tunel OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX IMpOHCCCOB:

MEXMOJIEKYJIAPHBIE, BHYTPUMOJIEKYJISIPHBIE, AUCITPONIOPLUOHUPOBAHHUE.

8. CrocoObI 3alUTHl METAJUIOB OT KOppo3uu. 3akoHbl Dapases.

9. PacmpocTpaHeHHe METAJUIOB B IPUPOJIE U TPOMBIIIJIEHHBIE CITIOCOOBI UX

ITOJIyUCHUA.




[TonroroBka k ynadoparopHbiM pabotam. JlaboparopHas paboTa COCTOUT U3 ABYX
4acTel — TEOPETUYECKOW M DKCIEPUMEHTaIbHOM. K sKCIiepruMeEHTaIbHONM 4acTH
CTYJIEHT JIOIyCKaeTCs MOCe OCBOEHUSI TEOPETUUECKOr0 MaTepuraa, BhIIOIHEHUS
JIOMAIITHETO 3aJlaHus M coOecelloBaHus C TpEernojaBaresieM B WHIUBUIYAIbHOM
nopsizke. J[si BBIMONHEHUST JOMAIIHETO 3a/laHusl, Ha TIEPBOM 3aHITHH, CTYICHTHI
[OJy4yalOT HOMEp BapHaHTa, IPUCBOCHHBIM CTYyIEHTy Ha BEChb CEMECT.
JlomariHee 3aJaHHMe BBIMIOJNHSACTCS B TETPaau. OKCIEPUMEHTAlbHAs 4YacTh
opopmisieTcss B jaboparopHoM KypHane. Mcmomb3yeTrcss KOHCHEKT JICKITUH,

pEKOMEHTyeMast JIuTepaTypa.

6.2. Y4yeOHO-MeToqu4eCcKOe U MHPOPMALIMOHHOE 00ecTIeUeHNE
CaMOCTOSITEJIbHOM pabOThI

Jlureparypa:

1 Bontpomerok B.B. O6mias xumust [ DIeKTpOHHBIN pecypc]: yueOHoe nmocodue/
bonrpomerok B.B.— DnekTpoH. TekcToBble JaHHble.— MuHCK: Brimiimas mkona,
2012.— 624 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/20236.html.— 3BC
«IPRbooks»

2 Bontpomerok B.B. O61mas xumus [D1eKTpOHHBIN pecypc]: mocodue i HOATOTOBKH K
[EHTPATM30BaHHOMY TecTUpoBaHui/ bonTpomerok B.B.— DiekTpoH. TEKCTOBBIE
nanubie.— Munck: TerpaCucremc, 2012.— 191 c.— Pexum gocryna:
http://www.iprbookshop.ru/28157.html.— 3BC «IPRbooks»

3 AnapneB A.M. O6mas xumust. COOpHUK 33JaHUI ¢ IpUMEpaMU pelIeHUH
[DnexkTpoHHBI pecypc]: yueoHoe mocodoue/ AnapueB A.U., Aponnna JIL.U.—
DNeKTpOH. TEKCTOBBIE JaHHbIe.— HoBocubupck: HoBocuOupckuit rocyaapcTBEHHBIN
TexHuueckut yauusepcurert, 2013.— 119 c.— Pexxum noctyna:
http://www.iprbookshop.ru/44673 . html.— 3BC «IPRbooks»

4 AobpambrueBa H.JI. [Ipaktukym 1o oOmieii XumMuu [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Abpambruea H.JI., Azuesa JI.M., Apxanrenbckast O.B.— DnekTpoH.
TEKCTOBbIE JaHHble.— MockBa: MOCKOBCKUI TOCYyIapCTBEHHBIM YHUBEPCUTET UMEHU
M.B. Jlomonocoga, 2005.— 336 c.— Pexxum nocryna:
http://www.iprbookshop.ru/13106.html.— 3BbC «IPRbooks»

5 Tuxonos II1. O6mas xumus. Yacts | [DnexTponHsIii pecypc]: yaueOHOe mocodue amst
CaMOCTOSATEIbHOM MOATOTOBKH CTy/1eHTOB/ TuxoHoB I.I1.— DieKTpoH. TEeKCTOBbIE

JaHHBIC.— MockBa: MoCKOBCKast ToCyaapCTBCHHAA aKaACMUs BOOAHOI'O TPAHCIIOPTaA,




2006.— 192 ¢.— Pexwum noctyna: http://www.iprbookshop.ru/46291.html.— 3bC
«IPRbooks»

Bepounkas H.W. O6mas xumust «k KOMIUIEKCHBIE COSTUHEHHSD [ DIEKTPOHHBIN pecypc]:
MeTonuieckue ykazanus/ Bepounkas H..— DnekTpoH. TeKCTOBbIE JaHHBIC.—
Openoypr: OpenOyprckuii rocynapctBeHHbI yauusepeuret, 9bC ACB, 2005.— 17
c¢.— Pexxum noctyma: http://www.iprbookshop.ru/51602.html.— 9BC «IPRbooks»

7.0ueH04YHbIE CPEACTBA

7.1. Boripochbl K pyOe:KHBIM aTTeCTANMUSAM:

I cemecTp

I pyOexnas arrecranus

1.

Jlaiite omnpeneneHue NOHATHNA: 3JIEMEHT, aToOM, MOJIEKYJa, HPOCTOE U
CIOXKHOE€ BelecTBO. IlouemMy 4YHMCIO M3BECTHBIX NPOCTHIX BEUIECTB,
MIPEBBILIAET YUCIIO U3BECTHBIX JIEMEHTOB?

PykoBoacTBysch mnpaBuioMm I'yHAa, pacnpenenuTte MO HSHEPreTHYECKUM
A4eKaM DIEKTPOHBI B CIIEAYIOIIUX COCTOSHUAX: a) 3p°; 0) 3d°.

B kakol 1OCIenoBaTENbHOCTH, COIVIACHO TMpaBuily  KiIledKOBCKOTO,
IIPOUCXOJUT 3allOJIHEHUE DJEKTPOHAMHM JHEPreTUYECKUX  YPOBHEH U
IIOYPOBHEN B MHOTOJIEKTPOHHBIX aTOMax?

Kaxko#i u3 momypoBHeii 3anonnsieTcs: panee: a) 4s unu 3d? 0) 5p wim 4d?
OTBET MOTUBUPYHTE.

Kakoe MakcumanbHOE KOJIMYECTBO 3JEKTPOHOB MOXKET OBITH y aTOMOB Ha
MOCJIEAHEM U MPEATIOCIEIHEM YHEPTETUUECKUX YPOBHSIX?

Kakue u3 npuBeIeHHBIX KBAHTOBBIX MOYPOBHEHN SBIISIFOTCS IOCTPOCHHBIMH,
a KaKue HeJOCTPOEHHBIMU M mouemy: 2s', 1s?, 2p*, 3d°, 4f'° 3d', 6s', 3d?,
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JlaiiTe  COBpEMEHHOE oOmpeAesieHne mnepuoandeckoro 3akona J[.U.
MemnpeneeBa U 00bICHUTE CTPYKTYPY MEPUOUIECKON CUCTEMBI.
PykoBoactBysack mnpaBuiom ['yHma, pacnpegenuTe MO SHEPrEeTUYECKUM

AYEKaM DIEKTPOHBI B CIIEAYIOIIUX COCTOSHUSX: a) 3p°; 0) 3d°.



9. Kakoe cocrossHue aroMa Ha3bIBa€TCS HOPMAJbHBIM, BO30Y)KICHHBIM?

Kakumu cnoco6amMu MOKHO MEPEBECTH aTOM B BO30YXKJIEHHOE COCTOsTHUE?

Oo0pa3zen OusieTa Ha PyOEKHYIO ATTECTALMIO

buaer

1. Kakoe mMakcumaibHOE YUCIIO 3JIEKTPOHOB MOXKET COACPKATh MOTYPOBEHb
OopOUTAIbHOE KBAHTOBOE UKCIIO KoToporo L=0.

2. Jlua aroma 3neMeHTa ¢ HopsAKoBbIM HoMepoM 30 yKka3ars:

— COCTaBHTb 3JIEKTPOHHYIO U AIEKTPOHHO-TpahUUECKyr0 (POPMYIIbI;

3. CtpyKkTypa BaJIEHTHOTO DJJIEKTPOHHOTO CIJIOS BBIpaxkaeTcs GopmMmyIoi
2s2p'. OmpenenuTs NOPANKOBBIA HOMEP, HA3BAHME M DJIEKTPOHHOE
CEMEHNCTBO 3TOTO JIEMEHTA.

4. Kak U3MEHSIOTCA METAJNIMYECKUE CBOMCTBA DIIEMEHTOB B IJIABHBIX

MOATPYIIAX C POCTOM 3apsjia sapa?

IT pyOesknas arrecTanus:

1. Yto Ha3pBaeTcs okcuaoM? Ha kakue TUIIBI IEISTCS OKCUIBI?

2. Hamumure xumudeckue Gopmyasl okcuaoB snemeHToB Il mepuona
MEPUOAUYECKOM  CUCTEMBI, YUYUTHIBAS MAKCUMAJIBHYIO  BaJICHTHOCTD
aneMeHTOB. Ha30BUTE OKCHUIBI.

3. Kakue 13 yKa3aHHBIX HUKE OKCHJIOB SIBJISIFOTCSI OCHOBHBIMU, KHUCJIOTHBIMU U
amporepubivu? a) CrO;, Li,0O, ZnO, Mn,0,, P,0s, FeO, BeO; 0) CrO,
Cr,0;, Si0,, BaO, PbO, B,0;, N,0Os. CocraBere rpaduueckue Gopmybl
OTMEUEHHBIX OKCH/IOB.

4. Hanummrte ¢GOpMyabl OKCHAOB, KOTOPhIE MOTYT OBITh TIOMYYEHBI TMpHU
pasyiokeHUU cepHoM, (OoCPOpHON, KPEMHHMEBON KHUCIOT; THAPOKCUJIOB:

meau (I1) u xenesa (III); kapbonara kanbius, Gpocdara Maruus.



5. C KakuMU U3 NEPEUYHCICHHBIX HUKE OKCUJIOB MOXKET B3aUMOJICHCTBOBATh: )
ruapokcua Hatpus; 0) okcun kanbius. P,Os, BeO, K,O, Al,O;, CO,, ZnO.
Hanumure ypaBHEeHHS peakUnii 1 HA30BUTE NPOLYKThI PEAKLIUM.

6. C KakuMU U3 MEPEYUCICHHBIX HIKE OKCUIOB MOXKET B3aUMO/IEMCTBOBATD: &)
cepHas kuciota; 06) pocdopnsiii auruapua. BeO, CrO;, MgO, Al,O;, N,Os.
Hanumure ypaBHEeHHUS peakunil U1 HA30BUTE MPOAYKThI PEAKLIUHM.

7. Kakue coelMHEHHUS Ha3bIBAIOTCA THAPOKCHIAMHU, M Ha KaKUe THUIIBI OHHU
nensitea? [lpuBeaure mpuMepsl.

8. Kakme coennHeHusi Ha3bpIBalOTCs KucioTamu? Ha kakue rpynmbl AensTcs
KHCJIOTHI: @) IO cOcTaBy; 0) Mo ocHOBHOCTH. [IpuBeanTe mpuUMeEpHI.

9. CoctaBbTe (GOPMYIBI KUCIOT, COOTBETCTBYIOIINM KHUCIOTHBIM OKcHaaMm: SO;,
Si0,, As,Os, P,Os, Cl,0, CrO;, As,O;, CO,. HazoBure 3TH KHUCIIOTEHI,

YKaKUT€ UX OCHOBHOCTh U COCTaBbTE rpaduueckue GopMyIibl STUX KUCIOT.

OO0pa3zen OnJiera Ha py0e:KHYIO aTTeCTALUIO

buaer

1. Hammmure ¢GopMynbl OKCHIIOB S- W P-3JEMEHTOB TISITOTO TMEpUOa
NEPUOANYECKON CHCTEMbI, YUUTBIBas MX BBICIIYIO BAJICHTHOCTb. YKaXKHUTE
XUMHAYECKNN XapaKkTep OKCUIOB.

2. Hamummure a)mnsa kuciaotr H;PO, nu HCIO; Bo3MOXHBIE KHUCITOTHBIE OCTAaTKU U
dbopMyibl COOTBETCTBYIOIIUX OKCHAOB; 0) miisg ocHoBanuii NaOH u Fe(OH),
BO3MOXKHBIE OCHOBHBIE OCTATKH U (POPMYJIBI COOTBETCTBYIONIUX OKCHUIOB; B)
rpaduueckue hopmynsl H;PO,u Fe(OH),.

3. 3anummMre ypaBHeHUs peakuuii B3aumoneiictBus amgpotepHoro Cr(OH)sc
pacTBOpaMH a) THAPOKCUAA HATPUST; O) COMSTHOM KUCIIOTHI.

4. C KakuMU U3 MEPEUUCTCHHBIX BEIIECTB MOXET PEarupoBaTh OKCUJl MATHUSA:
OKCHUJ| KaJbIlusi, Boga, ocdopnas kucinora, okcua xyopa (VII), rugpokcus
KaJlis,, HUTpPAT LHMHKA. 3allWIlIWTEe YpPaBHEHUS BO3MOXHBIX pEaKUuid U

HaITAIINTE MPOAYKTHI PEAKIIU.



7.2. Bonpocsbl K 3K3aMeHYy

1. Kakue KBaHTOBbIE YHCIIA XapaKTEPU3YIOT SHEPreTUYECKOE COCTOSHHUE
AIIEKTPOHA B aTOME, U KaKOB UX (PU3NYECKHUIN CMBICT?

2. Kakue 3HayeHUss MOryT NPUHUMATh: a) [JIABHOE KBAaHTOBOE YHCIIO; O)
opOuTaIbHOE KBAHTOBOE YHCIO; B) MAarHUTHOE KBAaHTOBOE YHCIO; )
CIIMHOBOE KBaHTOBOE 4nciio? UTo onpenenstoT B aToMe KBAHTOBbIE Ynciia’?

3. Uro Ha3pIBaeTCs DSJICKTPOHHBIM OO0JIAKOM, aToMHOW opbutanpio? Kakyro
dbopmy umeer s-, p-, d- aToMHBIE OpOUTATH?

4. Kakue 371eKTpOHbI Ha3bIBAIOTCA S-, p-, d-, f- 3JIeKTpOHAMU U KaKOBBI JUIsl HUX
3HAYEHUS! OPOUTATHLHBIX KBAHTOBBIX UHCEI?

5. Kakue 3HaueHHs MOXET MPUHUMATh MAarHUTHOE KBAaHTOBOE YHUCIO MpHU
opbutanbHOM KBaHTOBOM uucie: | = 2,3,47 CKOIbKO SHEPreTHUECKUX SYeeK
Ha JIAHHBIX MOAYPOBHSX?

6. CKOJIBKO M KakWe IIONYPOBHH HMMEIOTCA Ha TPETbEM SHEPreTUUYECKOM
ypoBHe? UeM OTINYaroTCs 3JIEKTPOHBI 3TUX IMOAYPOBHEM?

7. Chopmynupyiite npuniun [laynu M, pyKOBOJACTBYSCh MM, pacCUMTalTe
MaKCHMaJIbHOE YHCJIO 3JIEKTPOHOB HA TPETHEM SHEPreTUUECKOM YPOBHE.

8. Kakum mnpuHUMIIAM TOAYMHSIETCA PACHPENEICHUE DIIEKTPOHOB IO
SHEPreTUYECKUM YpPOBHSIM B MHOTOAJIEKTpOHHOM artome? B ueM wux
CYIIHOCTh?

9. PykoBoncTBysach mpaBwioM [yHIa, pacnpefenure M0 HSHEPreTHUYEeCKUM
AYEHKaM DJIEKTPOHBI B CIIEAYIOIIMX COCTOSHUX: a) 3p°; 0) 3d°.

10.B  kakoil mocnegoBaTeIbHOCTH, comlacHO TipaBwily  KiedkoBckoro,
IPOUCXOANUT 3aOJIHEHUE D3JIEKTPOHAMHM JHEPreTUYECKUX  ypOBHEH W
NOyPOBHEW B MHOTO3JIEKTPOHHBIX aTOMaXx?

11.Kakoit u3 momgypoBHeW 3amoinHsieTcs paHee: a) 4s wim 3d? 6) S5p unu 4d?

OTBET MOTUBUPYUTE.



12.Kakoe makcuMaibHOE KOJUYECTBO AJIEKTPOHOB MOXKET OBITH Y aTOMOB Ha
MOCJIETHEM U NIPEANOCIEAHEM HEPIETUUECKUX YPOBHIX?

13.Kakue u3 npuBeJECHHBIX KBAHTOBBIX MOYPOBHEH SIBISIOTCS JOCTPOECHHBIMU,
a KaKue HeJNOCTPOEHHLIMU M mouemy: 2s', 1s?, 2p*, 3d°, 4% 3d', 6s', 3d?,
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14.JlaiiTe  coBpeMEHHOE OmpeaelieHHe nepuoauyeckoro 3akona .M.
MemnzeneeBa U 00bICHUTE CTPYKTYPY NMEPUOJUUECKON CUCTEMBI.

15.CxonbKko 31EKTPOHOB HAXOAUTCS HA BHEIIHEM 3HEPreTHUYECKOM YpPOBHE
aTOMOB JJIEMEHTOB, CTOSIIIMX B Haydajle W B KOHIE Kaxaoro nepuoaa? Ha
KaKUX TOTyPOBHSX HAXOASITCS 3TU JIEKTPOHBI?

16./laitTe onpeneneHre MOHATUN: «IIEPUOA», «TPYIIIA», IOATPYIINA») C TOUKU
3pEHUS CTPOEHUS aTOMA.

17.YT1o 03Ha4aeT s JaHHOTO aTOMa HOMEp NEPUOoia, HOMEDP TPyIIbI?

18.Yem 00ycCiioBIEHO HaIMYUE MOATPYMI B epuoandeckoi cucteme? CKOJIBKO
U KaKUX D3JIEKTPOHOB HAXOJUTCS Ha BHEIIHEM 3HEPreTHYECKOM YPOBHE
AIIEMEHTOB: a) yriieponaa u tutana (IV); 6) mapranua u xiopa (VII)?

19.1ToueMy nepBbIi IEPUO COCTOUT JIUIIb U3 JIBYX 3JIEMEHTOB?

20.Ha kakue 5SJIEKTPOHHBIE CEMEWCTBA AENATCS SJIEMEHTHI 1O 3allOJIHECHUIO
HPHEPreTHYECKUX MOAYPOBHEW? KakuM 3J1€MEHTOM HAuMHAIOTCS, U KaKuM
3aKaHYMBAIOTCS MEPUOJIBI?

2]1.CocraBbTe DIIEKTPOHHO-CTPYKTYPHBIE (GopMyJIbI aTOMOB YETBEPTOIO
nepuojia: Kalblus, CKaHIMs, XpoMa, jKelie3a, MbllbsiKa, aproHa. K kakomy
CEMENCTBY 2JIEMEHTOB OHU OTHOCSTCS?

22. HazoButTe »1eMEHTHI, Y KOTOPBIX BAJEHTHBIE 3JIEKTPOHBI OMHUCHIBAIOTCS
dopmynamu: a) 4s?, 4p*; 6) 5s'; B) 3d°, 4s'. B xakoM mepuoze, rpyIie,

23. Kakoil u3 31I€MEHTOB ABJISECTCS CAMBIM CUJIBHBIM BOCCTAHOBUTEIEM?
CambIM CUJIBHBIM OKHCIUTENEM?
24. OObsicHUTE, TTOYEMY pa3Iuvyhe B CBOWMCTBAX XpoMa M CEphl, XJIOpa U

Mapraiila BEJIMKO i1 HU3KUX CTENEHEH OKUCICHHS W HE3HAYUTEIBHO IS

BBICIIINX?



25.Y9t10 Ha3bBaeTcs okcuaoM? Ha kakue TUIIBI IEISITCS OKCUIBI?

26.Hanumure xumuyeckue ¢opMyasl okcuaoB sneMentoB Il mepuona
NEPUOJIMYECKOM  CHUCTEMbI, YUWUTHIBASI MAKCUMAJIbHYI0  BaJIEHTHOCTD
aneMeHTOoB. Ha3oBUTE OKCHIBI.

27.Kakue u3 yka3aHHbIX HUKE OKCHUJIOB SIBJISIFOTCS OCHOBHBIMH, KHCJIOTHBIMU U
amorepueiMu? a) CrOs;, Li,O, ZnO, Mn,O,, P,0s, FeO, BeO; 6) CrO,
Cr,0;, Si0,, BaO, PbO, B,0;, N,0Os. CocraBere rpaduueckue Ghopmyibl
OTMEUEHHBIX OKCHUJIOB.

28 . Hamumure Qopmysabl OKCHIIOB, KOTOpPbIE MOTYT OBITh IOJYYEHBI MPHU
pasyiokeHuu cepHoi, (ocPOpHON, KPEMHHMEBOM KHUCIOT; THAPOKCUJIOB:
mean (II) u xenesa (I11); kapbonara xanbius, hocdara Marausi.

29.C KaKMMHU U3 TIEPEUUCIICHHBIX HIXKE OKCUI0B MOXKET B3aUMO/ICHCTBOBATD: &)
ruapokcua Hatpus; 0) oxcun kanbius. P,Os, BeO, K,0, Al,O;, CO,, ZnO?
Hanumure ypaBHEeHHS peakUnii 1 Ha30BUTE NPOAYKTHI PEAKLIUM.

30.C xakuMU U3 EPEUUCICHHBIX HUXKE OKCUJIOB MOXKET B3aMMOJICCTBOBATh: &)
cepHas kucnota; 6) ¢pochopusiii anruapua. BeO, CrO;, MgO, Al,O;, N,O:s.
Hanummre ypaBHeHUs peakinil 1 HA30BUTE MPOAYKTHI peaKIUi.

31.Kakue coenrHEHHs] Ha3bIBAIOTCSA THUAPOKCHUJIAMHU, M HAa KAKUE TUIMBI OHU
nensitea? [lpuBeaure npuMepsl.

32.Kakue coeaviHeHUs Ha3bIBAIOTCS KucioTamu? Ha kakue rpynmbl AensiTcs
KHCJIOTBI: @) IO cocTaBy; 0) mo ocHOBHOCTH. [IpuBeanTe mpuMepsl.

33.CoctaBbTe (GOPMYIIbI KUCIOT, COOTBETCTBYIOIIMM KHUCIOTHBIM OKcuaam: SO;,
Si0,, As,Os, P,0Os5, Cl,0, CrO;, As,O;, CO,. HazoBure 3TH KHUCIIOTEHI,
YKaXUTE UX OCHOBHOCTH U COCTaBbTE rpaduueckue GopMybl STUX KUCIOT.

34 . Hanumute GhopMynbl CAEAYIONUX KUCIOT: a) KPeMHHUEBOM; 0) a30THOM; B)
opTohocPOpHOIL; T) OPTOMBIIITLIKOBOM; /1) XPOMOBOM; ) CEpPOBOJOPOIHONM;
3) OpOMOBOJOPOIHOM; M) XJIOPHOH. VYKaXKUTE BO3MOXKHBIC KHCIIOTHBIC

OCTaTKH COOTBETCTBYIOIINX KHCJIIOT.



35.Hasosute annons! kuciot: a) HCO;, H,PO,, PO,*, PO,*; 6) SO,*, HSO,,
SO,*, CI; B) S*, HS", HSOy, HPO,*; r) HSiOy, CO,*, Br, CrO,*; 1) NOy,
NO,, HAsO,*, AsO,”; x) Br, CH,COO", AlO5*, ZnO,”.

36.C KakuMU W3 TEPEUMCICHHBIX HUXKE BEIIECTB MOXKET B3aUMOJICHCTBOBATh
dbochopnas kucnora: As,Os, BaCl,, H,SO,, NaOH, H,0? Hanumwure
ypaBHEHUS PEaKUil U HA30BUTE NMPOIYKTHI PEAKIIHH.

37.YTo0 Ha3pIBa€TCsI OCHOBAHMEM M UTO TaKO€ I11esioub? [IpuBeaure npumMepsl.

38.Hazosute cnenyromue ocHoBanus: Ca(OH),, CsOH, Cr(OH);, Pb(OH),; 6)
Al(OH),, TIOH, Sn(OH),, Mn(OH),; B) CuOH, Fe(OH),, Fe(OH),,

Mn(OH),. YkaxuTe MX KHCIOTHOCTH M BO3MOXKHBIE OCHOBHBIE OCTaTKH.
CocraBbre Tpaduueckue GopMyIIbl OTMEUCHHBIX OCHOBAHHIA.

39.Hanumute ¢dopMynbl OCHOBAHHUM, KOTOPBIM COOTBETCTBYIOT KATHOHBI: a)
MgOH", K*, Fe(OH)*", Cr’*; 6) FeOH*", Cu**, BaOH"; B) Sn(OH),*", SnOH",
Li", CuOH"; r) Pb*, AI(OH),", Au"; n) Fe(OH)", Ba*, Pd(OH);", AIOH*".

40.Kakumu criocobaMu MOXKHO MOJIYYUTh PAacTBOPUMOE B BOJIE OCHOBaHME?
[IpuBenuTe ypaBHEHUS PEAKIIUU.

41.Hanumure ypaBHEHHS pEaKIUid TMOJYy4YEHUsS] HEPACTBOPUMBIX B BOJE
ruapokcugo neiicteuem KOH na comu: MgCl,, Al,(SO,); Cr(NO;);,

FeSO,, SnCl,; Kakwe w©3 TMONYYEHHBIX THAPOKCUAOB  SBIISIOTCS

ampoTepHbIMU?
42.lonummre ypaBHEHUS CIEAYIOIINX peaKuum:
a) Cu(OH), + HNO, 6) NaOH + SO,
B) KOH + ALOs— r) KOH + Al(OH),
1) NaOH + NiSO;—~

HazoBute npomyKTsl peakiuu.

43.Kakue rufpokcuibl Ha3piBatoTcsa aMporepHsiMu? [IpuBeauTe npuMepsl.

44 Hanuimyite ypaBHEHMS pEaKIUM B3aUMOJCHUCTBUS THUIAPOKCHUJA KU U
HNO3 ¢ amdorepusiMu rugpokcugamu: a)Cr(OH);; 6) Sn(OH),; B)
Pb(OH),.



Oobpa3zen 3x3aMeHAIIMOHHOTO OMJIETA

I'POBHEHCKHNI 'OCYIAPCTBEHHbBIN HE®TSIHOU

TEXHUYECKUN YHUBEPCUTET
HNHcTuTyT HepTH M rasa
BUJIET Nel

JducuuniiumHa: «XUMHUD
CnenunansbHocts: 13.03.01 Cemectp: 1
1. [Ins aroma syieMeHTa ¢ mopsAKOBbIM HOMEpoM 20 yKa3aTh:

nonoxkenue B Ilepuoanueckoit cucreme 3MeMeHTOB (Iepuo, Tpymmna,
NoArpynna);

COCTaBHUTb MEKTPOHHYIO U NIEKTPOHHO-TPaPHUECKyI0 (HOPMYIIBI;
OTIPEIEIUTh CBOMCTBO (METaJlI, HEMETAaJLN);
Ha3BaTh BAJICHTHBIE 3JIEKTPOHBIL;

YKa3aTb BaJICHTHOCTD 9TOI'O OJICMCHTA B HOPpMaJIbHOM u

B036y}KI[€HHOM COCTOAHUU,

YHUCJIO MPOTOHOB, HEUTPOHOB, JIEKTPOHOB.

2. C xakuMH M3 TEPEUMCIICHHBIX BEIIECTB MOXET PEArnpoOBaTh OKCUJ KaJbLIHS:
okcua Oapusi, Boaa, ocopHas kucinora, okcup xiopa (VII), ruapokcusa xamus,
HUTpAaT LMHKA. 3alyIiUTe YpPaBHEHUS BO3MOXHBIX pEAKUUH M HANUIIUTE
IIPONYKTBI pEaKIUH.

3. 3anumuTe YypaBHEHHUs peakuuii B3aumojehcTBus amdorepnoro Zn(OH),c
pacTBOpaMHM a) TUAPOKCUAA HATPUSL; 0) COISTHOM KUCIIOTHI.

« »

«YTBEPXJIAIO»
202 o 3as. kageopoii /1.3. Maenaes

Bomnpocsl k py0e:kHOM aTTecTALIUM:

II cemecTp

I pyOe:xnas arrecranus

1. 3anumuTe ypaBHEHHUS PEAKIMI B MOJIEKYJISPHOM U MOHHO-MOJIEKYJISIPHOM

BHJIC,

MPOTEKAIOIINX B BOAHBIX PACTBOPAX MEXKY CIAEAYIOINMU

BeniectBamu: a) HCl u NaOH 6) Na,S u Pb(NO;),B) NaClO u HNO;.



CocTraBbTe MOJIEKYIISIPHBIE YPABHEHUS PEAKLUI, KOTOPBIM COOTBETCTBYIOT
CIEAYIOIINE HOHHO-MOJIEKYIISIPHBIE YPABHEHUS:

a) SO32_ +2H" = SOZ + HzO
6) ZnOH" + H' = Zn*" + H,0

Omnpenenute cpery pacTBOpOB (Kuciasi, HeWTpaiabHas, ocHoBHas) u pH (>7,
= 7, <7) cnenytomux coneit: FeSO,, Na,SO;,Na,SO,, FeSO;. Hanumure
BO3MOXKHBIE YPABHEHUS PEAKLIUN THAPOIIA3A COJIEH.

CocTaBbTe ypaBHEHUSI THUIAPOIU3a, MPOUCXOMASIIETO TPU CMEIIMBAHUU
pactBopoB K,S u CrCl;. Kaxnas u3 B3ATBIX COJEHl THUAPOIU3YETCS
HeoOpaTUMO JI0 KOHIIA ¢ 00pa30BaHWEM COOTBETCTBYIOIIUX COJIEH.

MoryT a1 TPOUCXOUTh OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUU
Mexay cienyrommumu BemectBamu: H,S u HI, H,S u H,SO;, H,SO; u
HC10,?

VYpaBHslTE peakiuio METOAOM JIEKTPOHHOIO OajiaHca:

3anuimuTe BO3MOXHBIE YPAaBHEHHS PEAKIMil B3aUMOACHCTBHS METAILIOB: a)
Zn, 0) Cu B) Na, ¢ pactBopamu cinenyromux Bemects H,O, NaOH, H,SO,
pasbs HZSO4 KOHII> HCL HNO37 FeSO4-

Oo0pa3zen OuJieTa Ha pyOeKHYI0 ATTECTALMIO

buier

1. 3anummTe ypaBHEHUS PEAKLMI B MOJIEKYJISIPHOM U HOHHO-MOJIEKYJISIPHOM

BHUJIC, IPOTCKAIOIINX B BOIHBIX PACTBOPAX MEXKIY CICIYIOMNMHU
BemectBamu: a) HCl u NaOH 6) Na,S u Pb(NO;),8) NaClO 1 HNO;,.

. CocraBbTe MOJICKYIISIPHBIC YPAaBHEHHS PEaKINi, KOTOPBIM COOTBETCTBYIOT
CIIeIyIONTIE NOHHO-MOJICKYJISIPHBIC YPaBHCHHUS

a) SO,> + 2H" = SO, + H,0

0) ZnOH" + H" = Zn*' + H,0



II pyOexnas arrecranus:

1. 3anumure ypaBHEHUS PEAKIUN B MOJIEKYJIIPHOM U HOHHO-MOJIEKYISIPHOM
BHJIE, MPOTEKAIOIIMX B BOJIHBIX PACTBOPAX MEXKIY CIECAYIOIIUMU
BemectBaMu: a) HCI u NaOH 6) Na,S u Pb(NO;),B) NaClO u HNO;.

2. CocraBbTe MOJIEKYJISIPHBIE YPABHEHUS PEAKLNNA, KOTOPBIM COOTBETCTBYIOT
CIEAYIOIINE NOHHO-MOJIEKYISIPHBIC YPABHEHUS:

a) SO32- +2H" = SOZ + HzO
6) ZnOH" + H' = Zn*" + H,0

3. Omnpenenure cpery pacTBOpPoOB (Kucias, HeHTpaabHas, ocHOBHas) u pH (>7,
= 7, <7) cnenyrmux conei: FeSO,, Na,SO;,Na,SO,, FeSO;. Hanummure
BO3MOXKHBIE YPaBHEHUS PEAKLUN TUIPOJIN3a COJIEH.

4. CocTaBbTe YypaBHEHHUS THUAPOIU3a, MPOUCXOMASIIETO MPU CMEIIMBAHUU
pactBopoB K,S u CrCl;. Kaxnmas w3 B3SITBIX COJEH THUIPOIUYETCS
HEOOpaTUMO JI0 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX COJICH.

5. MoryT i1 IpOUCXOAUTH OKUCTUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU
Mexay ciaenyromumu Bemectsamu: H,S u HI, H,S u H,SO;, H,SO; u
HCIO,?

6. YpaBHSNTE peakIiio METOIOM JICKTPOHHOTO OajlaHca:

P + HIO; + H,0 — H;PO, + HI

7. 3anuiute BO3MOXKHBIC YPAaBHEHUS PEAKIUM B3aUMOJICUCTBUS METAJIIOB: a)
Zn, 0) Cu B) Na, ¢ pactBopamu cinenyromux Bemects H,O, NaOH, H,SO,
paso> H2SO4 oy, HCL, HNO;, FeSO,.

Oo0pa3zen OusieTa Ha pyOEKHYI0 ATTECTALMIO

buaer



1. Vkaxwure, kakue u3 cienyromux Bemects Cl,, K,CrO,, HCIO, KMnO,,
MnSQO,, B pacTBOpax NpOsBIISAIOT a) TOJIbKO OKUCIUTEIbHBIE CBOMCTBA O)
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBbHYIO IBOMCTBEHHOCTh. OOOCHYITE OTBET.

2. MoryT i1 NpOUCXOIUTh OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIUN
Mexay craenyrommumu Bemectsamu: H,S u HI, H,S u H,SO;, H,SO;
HCIO,?

3. VYpaBHsiiTe peakiyio METOIOM JIEKTPOHHOTO OajaHca:

BOHpOCI)I K 9K3aMCHY

1. Xumuueckass tepMmoauHaMuka. (OCHOBHBIE TMOHSTHUA. OJHEPreTUYECKUE
3hGdeKThl XUMHUYECKUX peakiuuid. BHYTpeHHss SHEpruss W IHTAIBIHS.
DHTanbenus 00pa30oBaHUsI BEIIECTBA. TepMOXMMHUYECKHE 3aKOHBI U
ypaBHEHHS. ODHTPONUS U €€ HU3MEHEHUE IMpPU XUMUYECKUX IIPOlleccax.
YcnoBusi caMONPOU3BOJIBHOTO MPOTEKAHUS PEAKIIUI.

2. XuMUYeCcKass KUHETHKAa W paBHOBECHE. [OMOT€HHBIE U TE€TEPOrCHHBIC
nporeccbl. CKOpOCTh XUMHUYECKUX peakuuil. DakTopbl, BIUSIOIINE Ha
CKOpOCTh  peakuuu. Karamu3aTtoppl H  KATAJIUTHYECKHE  CHUCTEMBI.
XUMHAYECKOE PABHOBECUE B TOMOIEHHBIX M TE€TEPOTCHHBIX CHUCTEMax.
[Tpuunun Jle-1larense.

3. PactBoprl. OOmas xapakrepuctuka. Tumbl qucnepcHbIx cucteM. CrocoObl
BBIPOKEHHUS COCTaBa PacTBOPOB. PacTBopeHme Kak (PU3MKO-XUMHUYECKHUI
porecc. Pazb6aBnennsie, KOHIEHTPUPOBAHHBIE, HEHACBHILIECHHBIE,
HACBIILICHHBIE W MEPECHIIICHHBIE pPacTBOpbl. PactBOpuMOCTh. BrusHue
IIPUPOABI CBSA3M B BEIIECTBE W B PACTBOPUTEIE HA PACTBOPUMOCTS.
PacTBOpBI HEINEKTPOIUTOB. IDNEKTpOIUTHUECKAs aucconranus. CUIbHBIE U

cia0bIe ANEKTPOTIUTHI.



HNouHble paBHOBecus B pacTBopax. PactBopbl anekrponnutoB. CHIIbHBIE U
cnabpie snekTpoiauThl. CteneHb Auccolmanuu. KoHcTaHTa aucconuanuu
(MoHM3alMK) KUCIOT U ocHOBaHu. KommekcHbie coenunenus. [loenenue
KOMIUIEKCHBIX ~ COCOUHEHHM B  BOAHBIX pacTBOpax. YCTOMYUBOCTH
KOMIUJIEKCHBIX CO€IMHEHUH B BOJIHBIX pacTBopax. KOHCTaHTa HECTOMKOCTH.

I'mpponus coner. MoHHOE mpousBeneHue BOIABL. BOIOPOIHBIN MOKA3aTelb.
OOMeHHBIC peakIluu B BOAHBIX pacTBOpax. KUCIOTHO-OCHOBHBIE CBOWCTBA
COeMHEHUN (Teopusl AIEKTPONUTHYECKON nuccouuanuu). IIpousBeneHue

PaCTBOPUMOCTH. YcnoBus OCAXKIACHUA U PAaCTBOPCHUA OCAIKOB.

OKHUCANTENBHO-BOCCTAHOBUTENBHBIE peaKuuu. Oxkucnurens,
BOCCTaHOBUTEIb, OKHCIICHHE, BOCCTaHOBJICHHE. Tunel
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHBIX ~ IIPOLIECCOB:  MEXKMOJEKYJISIPHBIE,
BHYTPUMOJIEKYJIIPHEIE, JUCITPOTIOPLIMOHUPOBAHHE. CocraBnenue

YPaBHEHH  OKHCIIMTEIIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIU  METOJaMH
AJNIEKTPOHHOTO ©OajaHca W MOJypeakuuil (MOHHO-3JIEKTPOHHBIA METON).
Bnusinue KUCJIOTHOCTH cpenbl Ha IPOTYKThI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakinid. OlieHKa TepMOIMHAMUYECKON
BO3MOXKHOCTH MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMI 110
CTaHJIapTHBIM JIEKTPOJHBIM NMOTEHIIMaNaM. PaIHanpsykeHHIIMEeTalIoB.
DNEeKTPOXUMHUYECKHE TMpouecchl. [‘albBaHHMYECKUN DBIEMEHT, 3JIEKTPOJ,
AIIEKTPOAHBIN (OKHMCIIUTETBbHO-BOCCTAHOBUTEIBHBIN ) MOTEHLINAL,
anekrponswkymas cuwia (DJC) mpormecca, cBa3p ee ¢ 3Heprued ['nbOca.
VYpaBuenne Hepucra. Koppo3us MeTalsioB MU CIUIABOB: XHMHUYECKas,
JIIEKTpoXuMHueckasd. BomopogHas ©W  KUCJIOpPOAHAs  JEMOJISIPU3ALIHM.
CnocoObl  3alUThl  OT KOPPO3UHU. OJEKTPOJIU3 PpACIJIaBOB M BOJHBIX
pacTBOPOB AIEKTPOIUTOB. 3akOHbI Dapajies.

OO6mume cBoWicTBa METAUIOB U MX coeauHeHuid. OOImas xapakTepucTuka
MeTaJuIoB. MeTtamuyeckas CBsi3b. 3aBUCMMOCTb CBOMCTB METANIOB OT UX
NOJIOKEHUSI B IEepUOAMYEcKor cucteMe sineMeHTtoB J[.M. Menneneesa.

Haxoxnenne MeramnoB B mpupone. Munepansl u pyasl. Knaccudukanms



MuHepanoB.  [IpombilieHHBIE ~ CMOCOOBI  TOJYYEHUS  METaJUIOB:
IIAPOMETAJUTY prudeCcKui, TUIPOMETAILTYPIrUYECKUM,
ANIEKTpOMETAIUTyprudeckuil. @Ou3nyeckne ¢  XUMHYECKHE  CBOMCTBA
MerauioB. WX OTHOIIEHHWE K HeMmeTajulaM, BOZE, LIejio4aM, KHUCIIOTaM,
CMeECAM KHUCJIOT. N3menenue KUCJIOTHO-OCHOBHBIX,
OKHCJIMTEIIbHO-BOCCTAHOBUTENIBHBIX ~ CBOWCTB  BAXKHEWILIMX COCIUHEHUU

METAaJIJIOB.

OO0pa3sen 3x3aMeHAIMOHHOIO0 OUJIeTa

T'PO3HEHCKHM 'OCYIAPCTBEHHBIA HE®TSIHOU
TEXHUYECKWH YHUBEPCUTET
HNucTuryT HepTH M rasa
BUJIET Nel
JAucuuniimHa: «XHMHUS
CneunanbHocts: 13.03.01 Cemectp: 11
1. HazoBute crnenyroire COeIUHEHUS, HAITUIINUTE YPAaBHEHUS JUCCOIUALINH,
npuseaure rpagpudeckue Gopmyisl 3tux coequnenuit Ni(NOs), Mg(OH),,
RbOH, KHCO;.
2. Hamumure ypaBHEHHUS! BOBMOXHBIX PEAKIIUA B MOHHO-MOJIEKYIISIPHOM BUJIE:

RbOH + Ni(OH), — KOH + Pb(NO;), —
CsOH +H,SO; — NaOH + N,05; —
3. Meronom AIIEKTPOHHOTO Oananca COCTaBbTE YpaBHEHHUS

OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ:
NaI+NaIO3+stO4: Iz+Nast4+H20
Mn02+NaBlO3+HNO3 = HMHO4+BI(NO3)3+NaNO3+H20

«YTBEPXJIAIO»
« » 202 o 3as. kagheopoii /1.3. Maenaes

7.3. Tekymuii KOHTPOJIb

3amanus 7151 BBITIOTHEHUS 1a00PaTOpHBIX padoT

JlaGopatopnas padota Ne 1. TlomydueHue u CBOHCTBA OCHOBHBIX THIPOKCHIOB.
JlaGoparopnas pabora Ne 2. ITlonyuenue u CBOMCTBa aMm(doTepHbIX
THUPOKCHUIOB.

JlaGoparopnas pabora Ne 3. XuMuueckue CBOMCTBO KUCIIOT.



Jlaboparopnas padora Ne 4.  [lomyueHue u CBOMCTBA CPETHUX COJICH.
Jlaboparopnas pabora Noe 5. MloHHO-MOJEKyISIpHOE ypaBHEHUE.

JlaGoparopnas pabora Ne 6.  IlomydyeHue u cBOKCTBa OCHOBHBIX COJIEH



7.4. Onucanue nokasarejied 1 KpUTepPUeB OLCHNBAHUS KOMIIETEHIIHI HA Pa3/IMYHbIX 3Tanax ux ¢GopMupoBaHus,

OIMMCaHue MKAaJbl OICHUBAHUI.

(Xopoiuo)

(OTJIMYHO)

Taoauua 6
Ili1anupyemble pe3yabTaThl Kpurepun oueHuBanusi pe3yjabTraToB 00yueHHst HanMeHOBAHIe
OCBOEHHSI KOMIIETEHI[MH
MeHee 41 6aj110B 41-60 6aJ10B OLEHOYHOTO
(Hey0BJIETBOPHUTEJIb |(Y10BJIETBOPUTEIb
HO) HO) 61-80 0aJ10B 81-100 6a.1108 cpefeTBa

OIIK-1 CniocobeH ocymecTBIsATh MOUCK, 00pabOTKy U aHaTu3 HHPOPMAIIUH U3 PA3IMYHBIX UICTOYHUKOB U MIPECTABIATH €€ B TpeOyeMoM ¢opmarte ¢
MCTIONIb30BaHNEM MH(OPMAIIOHHBIX, KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHUI

3HaTh: - OCHOBBEl XHMUH,
(bU3HUKH, SKOHOMHUYECKOI TeOpuu;

®parMeHTapHbIE
3HAHUSA

Henomnusie
3HAHUA

CopmrpoBaHHbIE
, HO coaepxariue
OT/ICJTbHBIC
npoOebl 3HaHUS

CdopmupoBanH
ble

CHUCTCMATHYCCKUC

3HaHHUA

burer mwa 1 pyOexnyto
aTTeCcTalHIo
burer wa 2 pyOexHyto
aTTeCcTalHIo
Bormpocsl k naGopaTopHbIM
3aHITHUSIM

Tems! pedeparon




Ymerb: - pewars cranaaprtHele [ YacTuusble ymeHUs Henonnsle Ymenus nonusle, | ChopmupoBaHH
npodeccuoHaNbHbIE  33/a4d  C yMEHUs JIOIy CKaroTCsA ble
MIPUMEHEHUEM HeOoJbIINE yMeHHs
€CTECTBEHHOHAYYHbIX u OLLIMOKHU
OOIIEMHKEHEPHBIX 3HAHUH,

METOJIOB MaTEMaTHYECKOIO aHaIN3a

Y MOZAEJUPOBAHUS,

Baagers: - Tteopernueckoro u | YacrtuuHoe Bianenue |Hecucremarnueck B VYeneuwHoe u
AKCHEPUMEHTAIBHOTO HaBbIKAMH 0€ MPUMEHEHUE  |CHCTEMAaTHYEeCKOM |CHUCTEMaTH4eCKOe
HCCIIEIOBAHUS 00BEKTOB HAaBBIKOB [IPUMEHEHUH IIPUMEHEHUE
npodeCcCuoHaTBHOM HaBBIKOB HAaBBIKOB
JEATEIIbHOCTH. JIOITY CKAKOTCSl

po0ebI




8. Oco0eHHOCTH peasM3alMu JUCIMILIMHBI 1JIs MHBAJWI0B U JIUII C

OIrpaHMY€HHBbIMHA BO3MOKHOCTHMMU 310POBbS

JUis OCyHIECTBIEHUs HPOLEAYp TEKYLIEro KOHTPOJIsS YCIEBAEMOCTH M
IPOMEXYTOUYHOM aTTeCTALMK 00yYaroUuXcs CO3aHbl (POHIBI OLIEHOUYHBIX CPE/ICTB,
aJaliTUPOBAaHHBIE JJII WHBAJIUAOB W JIMI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
310pOBbSl U IMO3BOJIIIOIIME OLICHUTh JIOCTM)KEHHUE HMH 3alVIAHUPOBAHHBIX B
OCHOBHOM 00pa3zoBaTelbHOM MporpaMMe pe3yabTaroB OOyYEeHHS H YPOBEHb
c(OpMUPOBAHHOCTH BCEX KOMIIETEHIMM, 3asiBICHHBIX B 0Opa30BaTEIbHON
nporpamme. @opma npoBeaeHUsT TEKYLIEH aTTeCcTalluy AJi CTYI€HTOB-UHBAJIUIO0B
YCTaHABIUBAETCS C YYE€TOM HMHIUBUAYAJIbHBIX MCHUXO(PHU3UUYECKUX OCOOEHHOCTEH
(ycTHO, mNHMCbMEHHO Ha Oymare, NHMCbMEHHO Ha KOMIIbIOTEpe, B (Qopme
TecTupoBaHuss W T.a1.). Ilpu TectupoBaHuM Mg CAA0OBUIASIIMUX CTYIECHTOB
UCTOJIB3YIOTCSI (OHJIBI OLIEHOYHBIX CPEICTB C YKpyNHEeHHbIM mipudrom. Ha
9K3aMEH MPUMIAIIAETCS COMPOBOXKAAIOIINMI, KOTOPBIM 00ecreunBaeT TEXHUYECKOe
CONpOBOXJEHUE  cTydeHTy. Ilpy  HeoOXOIMMOCTH  CTYAEHTY-HHBAJIHIY
IPEJOCTABISAETCS JOMOJHUTEIBHOE BpeMs JUIsl MOATOTOBKM OTBETa HA 3K3aMEHE
(w 3auyere). OOydyaromuecsi ¢ OrpaHUYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBBSI U
oOyyaromuecsi MHBAJIUABl O00ECIEUMBAIOTCS TEYAaTHBIMH UM 3JIEKTPOHHBIMU
oOpa3oBarelbHBIMU  pecypcamMu  (IIporpaMMbl,  y4eOHble  mocoOust  AJis
CaMOCTOATENIbHON padoThI U T.11.) B popMax, aJaiTUPOBAHHBIX K OTPAHUYECHHIM UX

3[I0POBbsSI U BOCTIPUATHSI HHPOPMAITUU:

1) s WHBAJIHUIOB M JIUI] C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU 370POBBS IO

3pPeHHIo:

- IJIsl cJIenmbIX: 3aJaHus JJIA BBITIOJHEHUS Ha CEMUHApaX W MPaKTUYECKUX
3aHATUSAX O(QOpMIISIIOTCSL penbedHO-ToueuHbIM mipudToM bpaitnsg wiu B Buie
AIIEKTPOHHOTO  JOKYMEHTa, JOCTYIHOTO C TOMOIINBI0  KOMIBIOTEPA  CO
CIEIUATU3UPOBAHHBIM ~ MIPOTPAMMHBIM ~ O0€CTIICUCHHEM IS CIEMbIX, JH00
3aYUTHIBAIOTCS ACCHCTEHTOM; MHChbMEHHBIC 3aJaHUsl BBITIOJHSIOTCS Ha Oymare

penbedHO-ToueyHbIM  mipudToM  bpailiis  uam Ha  KOMIBIOTEpE €O



CHEIUATN3UPOBAHHBIM ~ MPOTPAMMHBIM ~ OOECIIEYeHHEM JUIsl  CIENbIX  JIOO
HAJIMKTOBBIBAIOTCS ACCUCTEHTY; OOyYarolIMMCs Il BBIMIOJIHCHUS 3aJaHusl TpU
HEOOXOUMOCTH TMPEIOCTABISIETCS KOMIUIEKT MUCHMEHHBIX MPUHAMICKHOCTEH U
Oymara mjigs TUCbMa pelibe(pHO-TOUeHUHBbIM THipudTomM bpaitns, kommeioTep co

CIICHUAIIN3UPOBAHHBIM IIPOTrPpaMMHbBIM oOecIieueHneEM JJIA CIICTIBIX,

- AJd cJa00BUAAIIMX: 00€CleunBaeTCsd MHAWBHUYAIbHOE PABHOMEPHOE
ocBenieHue He MeHee 300 mrokc; oOydaromuMcs AJig BBIIOJHEHUS 3aaHus MPU
HEOOXOAMMOCTH MPEAOCTABIACTCS YBEINUMBAIOIIEE YCTPOUCTBO; BO3MOXKHO TaKkKe
UCIIOJIb30BAHME COOCTBEHHBIX YBEIMYMBAIOLIMX YCTPOMCTB; 3aJaHusd IS

BBITIOJTHEHUS 3aIaHU 0(OPMIISIOTCS] YBEITMYECHHBIM MIPUPTOM;

2) s WHBAJIKWJOB M JIUI C OFPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370POBBS IO
CJIyXy:

- IS TIYXHX ©W  caa0ocablIammx: 00ecneunBaeTcsl  Halluyue

3BYKOYCWJIMBAIOLIEH  anmaparypbl  KOJUIEKTUBHOTO  IOJIb30BaHWS,  IMpHU

HEOOXOAMMOCTH 00y4aroIMMCs IPEOCTABIIAETCS 3ByKOYCUIIMBALOIIAs araparypa

WHJIMBUIYaJIbHOTO MOJIb30BaHUS; IPEAOCTABIISIOTCS YCIYTH Cyp/I0NIEPEBOTUNKA;

- JJIS CJIeNOIVIYXHUX JOIyCKAETCs IPUCYTCTBUE aCCUCTEHTA, OKa3bIBAIOLIEIO
yciayra — TuduocypaonepeBoaunka  (MOMHMO  TpeOOBaHMM,  BBIMOJHSIEMBIX

COOTBCTCTBCHHO JIA CJICTIBIX U FJ'IYXI/IX);

3) IS JUI C TSOKEIBIMH HApYIICHUSMH PEYH, TIYyXUX, CIa00CIBIIIannux
JEKIUM W CEMHUHAphl, MPOBOAMMBIE B YCTHOW ¢opMe, MPOBOISATCA B
MUCbMEHHOU (hopme;

4) N7l WHBAJIWIOB W JIMI] C OTPAHUYCHHBIMA BO3MOXKHOCTSIMU 37I0POBBS,
MMEIOINX HAPYIIIeHHsI OTIOPHO-IBUTATEIbHOTO anmnapara:

- JUTS JTUT] C HAPYIICHUSIMHU OTIOPHO-JBUTATEIILHOTO anmapara, HapyIeHUsI MU
JIBUTATENIbHBIX (PYHKIMH BEPXHUX KOHEYHOCTEW WM OTCYTCTBHEM BEPXHHX
KOHEYHOCTECH: THCHbMEHHBIC 3aJIaHUs BBITIOJHSIOTCS Ha KOMITBIOTEpE CO

CIICHUAJIIN3UPOBAHHBIM  TIPOT'PaMMHBIM oOecIieueHueM HIIU HAaJUKTOBBIBAIOTCs



ACCHCTEHTY; BBIIIOJHEHUE 3aJaHUN (TECTOB, KOHTPOJBHBIX pabOT), MPOBOAUMBIE B
NUCBMEHHOM (opMe, MPOBOJATCA B YCTHOM (opme myTeM orpoca, Oeceapl ¢

00y4Jaromumces.



9. YueOHO-MeTOoAMYECKOe 1 HHPOPMALIMOHHOE O0ecTedeHne TUCHMILTHHBI

Ha caiire OubOnmorexku I[THTY npencraBieHsl Bce y4eOHO-METOOUYECKHE
marepuasbl kapenpsl OHX, nekuuu nmo Xxumuu, gabOpaTOpHBIA MPAKTHKYM I10

00111eil 1 HEOPTraHUYECKON XUMUU U T.1.

9.1. Jlureparypa

1. bonarpomerok B.B. O6mas xumus [DneKTpoHHBINM pecypc]: ydeObHoe mocobue/
Bboarpomerok B.B.— DnexkTpoH. TekcToBble JaHHble.— MuHCk: Bpiimiiimas mkona,
2012.— 624 c¢.— Pexum noctyma: http://www.iprbookshop.ru/20236.html.— 5BbC

«IPRbooks»

2. Bonrpomerok B.B. O6miast xumus [D7eKTpOHHBINA pecypc]: mocoOue s MOATOTOBKU K
[EHTPAIM30BaHHOMY TecTHpoBaHuio/ bontpomerok B.B.— DnekTpoH. TeKCTOBbIE
nanable.— Muwunack:  TerpaCucremc, 2012.— 191 c¢.— Pexum gocrtyna:
http://www.iprbookshop.ru/28157.html.— 3BC «IPRbooks»

3. AmapueB AWM. OOmas xumusg. COOpHUK 3aJaHMd C TPUMEPaMH PEIICHUI

[DnexTpoHHBI pecypc]: ydeOHoe mocobue/ AmapuHeB AWM., Adonwna JLU.—
DJeKTpoH. TeKCcTOBble maaHHbIe.— HoBocmOupck: HoBocmOuMpckuii rocynapcTBEHHBIH

TEXHUYECKUU YHUBEPCUTET, 2013.— 119 c— Pexxnm JOCTYyIIa:
http://www.iprbookshop.ru/44673.html.— DBC «IPRbooks»

4. AobpambrueBa H.JI. TlpakTukym 1o oOmied Xumum [DIEKTPOHHBIA pecypc]: ydeOHoe
nocobue/ AopamprueBa H.JL., AsmeBa JIL.M., Apxanrensckas O.B.— DnekTpoH.
TEKCTOBBIE JaHHble.— MoOcCKkBa: MOCKOBCKHI IOCYapCTBEHHBIN YHUBEPCUTET UMEHH
M.B. JlomoHocCOBa, 2005.— 336 c.— Pexum JOCTyMa:

http://www.iprbookshop.ru/13106.html.— DB5C «IPRbooksy»

DJIEKTPOHHBbIE U HHTEPHET-PeCcypChl

1. Baza repmogmHamudeckux gaHHBIX — http://webbook.nist.gov/chemistry/;

2. baza TepMoauHAMUYECKUX KOHCTAHT YACTHIX BEIIECTB —
http://cea.grc.nasa.gov/;
3. TepMomuHaMHUYECKHE CBOMCTBA MHANBUAYAIbHBIX BemecTB. CIIpaBodHOE

uznanue /B.I1. [myniko (0oTBETCTBEHHBIN peAaKTOp) —

http://www.chem.msu.su/rus/tsiv/;
4. CallT, COIEpKUT HECKOJIBKO 0a3 JaHHBIX (ha30BbIX AUATPAMM

—http://www.crct.polymtl.ca/fact/documentation/ —
5. Tabmuma JI.11. MenneneeBa http://www.webelements.com

9.2. Meroanyeckre yKa3aHus 0 OCBOCHUIO TUCUUILIAHBI « XUMHUS»
(cm.ITpunoxenue)


http://webbook.nist.gov/chemistry/
http://cea.grc.nasa.gov/
http://www.chem.msu.su/rus/tsiv/
http://www.crct.polymtl.ca/fact/documentation/
http://www.webelements.com

10.MaTepuajibHO-TeXHUYECKOE o0ecnevyeHne U CIUTIUHBI

10.1. B yuebHom mpouecce A OCBOCHHUS TUCIUIUIMHBI HCTOIb3YIOTCS
CJIEYIOIINE TEXHUYECKUE CPECTBA:

-XUMHYECKas J1abopaTopus, XUMUUECKUE PEAKTUBBI;

-KOMIIBIOTEpPHOE M MYJIbTUMEAUHOE 00OpydoBaHWE (HA JIEKIMSX, IS
CaMOKOHTPOJII 3HaHUH CTYIAEHTOB, JUIsl 00ECIIEUEHUs CTYIEHTOB METOAMYECKUMHU
PEKOMEHIallUAMHU B 3JIEKTPOHHOU (hopme);

-puboOpsl M 000pynOoBaHHE Y4eOHOTO Ha3HAYeHMsI (MPU BBINOJIHEHUU
J1a60paTOpHBIX PadOT);

[IporpamMmmMoil AUCHUIUIMHBI IPETYCMOTPEHO HMCIOIb30BAHUE COBPEMEHHBIX

POrPaMMHBIX KOMILJIEKCOB U TEXHOJIOTHH 1Jisi 00paboTku pesynsratoB HUPC.

11. lonosiHeHus1 M H3MEHEHUs B padoueil mporpaMMe Ha y4eOHBbI roj

JlomonmHeHUs ¥ M3MEHEHHs B paboune MporpaMMbl BHOCATCS €KETOIHO
nepes; HadaJoM HOBOro YyuyeOHoro roga mno ¢opme. V3MeHeHHsSI AOIKHBI

0(1)OpMJ'I$ITBC$I AOKYMCHTAJIbHO U BHOCATCS BO BCC YUYTCHHBIC OK3CMILIAPLI.



[Mpunoxenue

1. Merognueckue ykazaHusl 1Jisl 00y4alOIIUXCS MO MJIAHUPOBAHUIO U
OpPraHM3anuu BpeMeHH, He00X0UMOro 1JI OCBOEHUS TN CIUIJINHBI.

N3ydyenne pexomeHayeTcss HayaTh C O3HAKOMIIGHHS C pabouei
IpOrpaMMON AUCHUILIMHBI, €€ CTPYKTYPOH U COJIEpKAHUEM pa3/iesioB (MOAYei),
(OHIOM OLEHOYHBIX CPEJICTB, O3HAKOMUTHCS C YUYEOHO-METOJUYECKHM U
UH(OPMALIMOHHBIM 00€CTIEYEHUEM AUCIIUIUIUHBI.

JucuuminHa «XUMHS» COCTOUT U3 5 CBSI3aHHBIX MEXIY COOOI0 TeM,
o0ecrneurBaroIIMX MOCIeA0BaTeIbHOE U3yUeHUE MaTepuraa.

OOydeHre TO MUCHUIUIMHE «XUMHUS» OCYIISCTBIACTCS B CICAYIOIINX
dbopmax:

1. AynuTopHble 3aHATUS (JIEKUUU, JTA0OPATOPHEIE).
2. CamocrosTenbHass pabora cTyaeHTa (MOATOTOBKA K JICKIUSIM,

naboparopHbiM/pedeparaM, U UHBIM (POPMAM MUCBMEHHBIX Pa0OT, BBIITOJIHEHUE
aHaian3a KelCcoB, MHANBUAYaJbHAsA KOHCYJIBTALUA C IPENOJABATEIIEM).

3. HnatepaktuBHble (HOpPMBI TPOBEACHHUS 3aHATHH  (KOJUIOKBHYM,
JEKUHUSA-TUCKYCCHsl, TPYNIOBOE pEIIeHHE Keiica 1 1p.hopMBbI).
VY4eOHbII MaTepuasl CTPYKTYpUpPOBAaH M U3y4YCHHE JAMCLUIUIMHBI

IPOU3BOIUTCS B TEMaTUUYECKON MocienoBarenbHocTu. Kaxkiomy 1aboparopHomy
3aHATHIO U CAMOCTOATENIBHOMY M3YYEHMIO MaTepuaa MpeIeCTBYET JIEKIUs 110
naHHOM Teme. OOydaromuecs CaMOCTOATENbHO MPOBOIAT MPEIBAPUTEIHHYIO
NOATOTOBKY K 3aHSTHIO, NPUHUMAIOT AKTMBHOE M TBOPYECKOE yYacTHUE B
00CYXXJIEHUH TEOPETUYECKUX BOMNPOCOB, pa3zdope MNpOOJEMHBIX CHUTyalud |
NOMCKOB MyTel MX pewieHus. MHorue npoOiembl, U3ydaemble B Kypce, HOCAT
JUCKYCCUOHHBIN XapakTep, 4YTO MpPEANonaraeT MHTECPAKTUBHBIA XapakTep
IIPOBEJICHUS 3aHATUI HAa KOHKPETHBIX ITpUMEpax.

Onucanue mocaea0BaTeIbHOCTH AEHCTBUI 00yUYaroierocs:

[Ipu n3ydeHun Kypca cieayeT BHUMATENbHO CIYIIATh U KOHCIIEKTUPOBATh
Marepuasl, M3JaraeMblii Ha ayAUTOPHBIX 3aHATUAX. [[J14 ero moHuMaHus u
KAaYECTBEHHOTO YCBOCHHUSA PEKOMEHIYETCSl ClEAyIollas IOCIeI0BaTeIbHOCTh
JICHCTBUM:

1. Ilocnme okoH4yaHUs Y4eOHBIX 3aHSATUM JJIsI 3aKPEIUICHHS MaTepuaia
IPOCMOTPETh M 00yMaTh TEKCT JICKIMHU, MPOCIYyHIaHHOW CErojiHs, pa3o0parb
paccMmoTpeHHble puMepsl (10 — 15 MunyT).

2. Ilpu mOATOTOBKE K JIEKIIUU CIIEAYIOMIETO JHS TIOBTOPUTH TEKCT



IpenbIIyIeH JeKIUH, TOAyMaTh O TOM, Kakasi MOXeET ObITh ciemnytorias Tema (10
- 15 MunyT).

. B Teuenue Henenu BHIOpATh BpeMs IS paOOTHI ¢ IUTEpaTypor B OMOIMoTeKe (1Mo
lygacy).

. HpI/I IIOATOTOBKE K Ha6ODaTODHOMV 3aHATHIO IMOBTOPHUTH OCHOBHLIC ITIOHATHUS 110

T€ME, W3Y4YUTh NpHUMEpbl. Pelas KOHKPETHYIO CUTYalHIoO, - IPEABAPUTEIBHO
NOHATh, KAKOW TEOPETUYECKUN MAaTepUall HY)KHO MCIIONb30BaTh. HameTnuTs muan
pernieHus, mornpoOoBaTh Ha €r0 OCHOBE PEIIUTh JTA0OPATOPHBIE PAOOTHI.

2. Meroauyeckue ykKa3aHusl 1m0 padore o0ydaroumuxcsi BO BpeMd
NPOBEACHUSA JCKIMH.

Jlekuuyn fmarOT  OOy4YArOIMIMMCS CHCTEMATU3UPOBAaHHBIE 3HAHUSA 11O
JUCUUIUIMHE, KOHLIEHTPUPYIOT UX BHUMaHUE HAa HauOOJIEE CIOKHBIX M BaKHBIX
Bomnpocax. JIeKIMu OOBIYHO M3JIAraroTcs B TPAAUIMOHHOM WM B MPOOJIEMHOM
ctwie. Jlig cTyneHToB B OOJBUIMHCTBE CilIy4yaeB B MPOOJIEMHOM CTHUIIE.
[IpoGneMHBIN CTUIb MO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO I103HABATENIbHYIO
JesITeIbHOCTh 00ydaloluxcs M WX HHTEpeC K JUCHUIUIMHE, (HOpMHUpOBATH
TBOPYECKOE MBIIUIEHUE, NpUOerath K MPOTHBOIOCTABICHUSAM U CPAaBHEHMSM,
aenatb O0OOIIEHMS, aKTUBU3UPOBaTb BHHMAaHHE OOYYaIOIIUXCA IyTEM
NOCTAHOBKH MPOOIEMHBIX BOIPOCOB, MOOLIPSTH AUCKYCCHIO.

Bo BpeMs JIEKIUOHHBIX 3aHATUI PEKOMEHYEeTCS BECTHU
KOHCIIEKTUPOBaHWE  ydyeOHOro  marepuana, oOpamarh BHHMaHHE  Ha
(bOpPMYITMPOBKU M KAaTETOPUM, PACKPBIBAIOIINE CYyTh TOTO WJIM WHOTO SIBJIICHHS,
WJIY TIPOLIECCOB, BBIBOJIBI U MPAKTUYECKUE PEKOMEHIAIUN.

KoHcmekT nekmuu mydine MOApa3aeisaTh Ha MyHKTHI, COOMOAast KPacHyIo
CTPOKY. DTOMYy B OOJBIIOW CTENEHU OyIyT CIOCOOCTBOBATh BOIPOCHI ILJIaHA
JeKIMH, TpeAsIoKEeHHbIe mnpenonaBarensMm. Criemnyer oOpamiarh BHUMaHHE Ha
aKIEHTHI, BBIBOJBI, KOTOPBIE JIeNIaeT MpernoaaBaTellb, OTMeuasi Hanbosiee BaXKHbIE
MOMEHTHl B JIGKIIMOHHOM MaTepHajie 3aMEUaHUsIMU «Ba)XXHO», «XOPOILO
3alIOMHUTH» U T.I. MOXHO J€/1aTh 3TO ¥ C MOMOIIBIO PA3HOIBETHBIX MApPKEPOB
WIN PYyYeK, MOAYEPKUBAs TEPMUHBI U ONIPEICTICHHSL.

[lenecooOpa3zHo pa3paboTarh COOCTBEHHYIO CHCTEMY COKpAICHH,
ab0peBuaryp u cuMBOjioB. OmHaKO TpHU AATbHEWIIEH padoTe ¢ KOHCIEKTOM
CUMBOJIBI JIy4IlI€ 3aMEHUTh OOBIYHBIMH CIIOBAMHU JJII OBICTPOTO 3PUTEITHLHOTO
BOCITPHUSITHUS TEKCTA.



Pabotas Ham KOHCTIIEKTOM JIEKIIUH, HEOOXOIMMO HCITOJIb30BATh HE TOJIBKO
OCHOBHYIO JIUTEparypy, HO U Ty IJIUTEPATYPY, KOTOPYH JOHOJHUTEIBHO
PEKOMEHI0BaJ MperoaaBares. MiMeHHo Takast cepbe3Hasi, KporoTiauBas paboTa ¢
JEKIIMOHHBIM ~ MaTEpUajioM TMO3BOJUT TIyOOKO OBJAJETh TEOPETUUYECKUM
MaTepUAIIOM.

Temaruka nexkuuii faercsa B pabodeil nporpaMMe JTUCHUTIIIUHBI.

3. Meronnuyeckne ykazaHus OOy4alIIMMCH 10 IOATOTOBKEe K
JIA00PATOPHBIM 3aHATHSAM.

Ha Ha6ODaTODHBIX 3AHATHAX IIPHUBCTCTBYCTCA AKTHUBHOC YYaCTHC B

00CYXXJIEHNH KOHKPETHBIX CHUTYyallUid, CIIOCOOHOCTh HAa OCHOBE IIOJYYEHHBIX
3HAHUM HaxonuTh HaubOosnee 3(P(PEKTHBHBIE PEIICHHs MMOCTABIECHHBIX MPOOJIEM,
YMETh HAXOIUTh NOJIE3HBIA JOMOTHUTEIbHBIA MaTepHUall IO TEMATUKE 3aHATHH.

CryneHTy peKOMEeHAyeTCs CIIEAyIolIasi CXeMa NOJArOTOBKU K CEMUHAPCKOMY

3aHATHIO:
1. OsHakomJieHHME C IUIAaHOM Ja0OpaTOpHOrO 3aHATHUSA, KOTOPBIH
OTpaXaeT CoAepKaHue MPENTIOKEHHOMN TEMBIL;

2. IIpopaboTaTh KOHCIIEKT JIEKIUH;
3. IIpountars nureparypy.
B npounecce mNOArOTOBKM K MNPAKTHUYECKUM 3aHATHUSM, HEOOXOIUMO

o0paruTh 0c000€ BHHUMAaHHE Ha CaMOCTOSATEIbHOE U3yYEHHE PEKOMEHI0BAaHHON
autepatypsl. [Ipu Bceil moHOTe KOHCIIEKTUPOBAHUS JIEKIIMU B HEMl HEBO3MOXKHO
U3JIOKUTh BECh Marepual H3-3a JUMUTa ayIuTOpHBIX uacoB. [losTomy
caMocTosATeNbHasg paboTa C ydyeOHWKaMH, YYEOHBIMU IMOCOOMSMHU, HAYIHOM,
CIIPaBOYHOUW JIUTEPATypOM, MaTepraiaMy MEPUOANYECKUX U3gaHnil U IHTepHeTa
saBisieTca HauoOonee S(OPEKTUBHBIM METOAOM TMOIYUYEHHS JOTOJHUTEIbHBIX
3HAHWM, TIO3BOJSICT 3HAYUTEIBHO AaKTUBH3UPOBATh TIPOIECC  OBJIAJCHUS
uHopmanuert, crnocodbcTByer Oonee TIIyOOKOMY YCBOEHHUIO HM3y4aeMoro
marepuaina, (GOpMHUPYET y CTYACHTOB OTHOILIEHHWE K KOHKpETHOU mpobieme. Bee
HOBBIC TIOHSTHS 10 U3y4yaeMOi TeMe HE0OXOIMMO BBIYYUTh HAM3YCTh U BHECTHU B
rJI0CCapHii, KOTOPBIN 11eJIeCO00pa3HO BECTH C CAMOTO Havyaia U3yueHus Kypca;

4. OTBETUTH Ha BOIIPOCHI IUIaHa J1a00PAaTOPHOIO 3aHATHUS;

5. BBIOJIHUTB TOMAIlIHEE 3aaHUE;

6. [Ipu 3aTpyaHenusx chopMyIrpoBaTh BOIPOCH K MPENOAaBaTeIo.
Pe3ynbrar Takoil pabOThl NOJKEH MPOSIBUTHCA B CHOCOOHOCTH CTYIAEHTA

CBOOOZIHO OTBETUTh HA TEOPETHUYECKHUE BOMPOCHI MPAKTUKyMa, BBICTYyNarh M
y4acTBOBAaTh B KOJUIGKTUBHOM OOCY)XJIEHHHM BONPOCOB U3y4YaeMOW TEMBbI,
IIPAaBUJIBHO BBINIOJIHATE IPAKTUYECKUE 3aJaHUs M HHBIE 3aJaHusA, KOTOPBIC



JarOTCs B (bOHI[e OOCHOYHBIX CPCACTB JUCHUILINHEI.

4. Meroguyeckne yKazaHus OOy4YalOIIMMCH 10 OPraHU3aluH
CaMOCTOSITEJIbHOM PadoThI.

Llens opranuzanuu camoCTOSATENBHOW paOOThI MO JUCHUILIMHE « XUMUSD) -
3TO yMIyOJIeHHWE W paclIMpeHue 3HaHUM B 00JacTH XuUMUH; (PopMUpOBaHUE
HaBbIKa U MHTEpECAa K CAMOCTOSITEIbHON MTO3HABATEIbHOU JEATEILHOCTH.

CamocTrosiTenbHasi paboTa OOydaroUIUXCsl SIBISIETCS BaKHEHIITUM BUIOM
OCBOCHUS CONIEPIKaHUS JUCITUIUIMHBI, TTOJITOTOBKUA K TPAKTUYCCKUM 3aHATHIM U
K KOHTpOJbHOU pabore. Croma ke OTHOCSTCS U CaMOCTOSTENIbHOE YITyOlleHHOE
U3ydeHHe TeM aucuuIuinHbl. CamocrtosiTenbHas paboTa MIpeacTaBisieT coOoi
IOCTOSIHHO JICHCTBYIOUIYIO CHCTEMY, OCHOBY OOpa30BaTelIbHOrO mpolecca U
HOCHUT HCCJIEIOBATEIbCKUN XapakKTep, YTO MOCITYXHUT B OymayIieM OCHOBaHUEM
JUTS HAMMCAHUS BBITYCKHONW KBATM(PUKAMOHHOW pabOThl, MPAKTUIECKOTO
IPUMEHEHUS TIOTyYCHHBIX 3HAHUH.

Opranuzanusi caMOCTOSTEILHON padOThl OOYYaIOIINXCS OPUEHTUPYETCS
HAa AaKTUBHBIE METOAbl OBJIAJICHUS 3HAHUSIMHU, Ppa3BUTUE TBOPYECKHUX
CoCOOHOCTEH, Mepexo/l OT MOTOYHOTO K MHAUBUAYAITU3UPOBAHHOMY OOYUYEHUIO,
C y4€TOM MOTPEOHOCTEN U BOBMOXKHOCTEH TUYHOCTH.

[TpaBwiibHAsE OpraHu3alKs CaMOCTOSTEIbHBIX YYCOHBIX 3aHATHH, HX
CHUCTEMAaTUYHOCTh,  IEJIECOO0pa3HOE  IUIAHUpOBaHHE pPabOYero BPEMEHU
MO3BOJISICT CTYACHTaM pa3BHBaTh YMEHUS M HAaBBIKK B YCBOCHHHU U
CHCTEMAaTH3alliid MPHOOpPETaeMbIX 3HAHWN, OOECIeunBaTh BBICOKHN YPOBEHBb
yCIIeBAEMOCTH B  TEpPHOA  OOY4YCHWsI, IIOJIy9UTh HABBIKA  IIOBBIIICHHS
po(heCCHOHAIBHOTO YPOBHHI.

[TonroroBka K MPaKTUYECKOMY 3aHSITHIO BKIIIOYAET, KPOME MPOPaOOTKH
KOHCIIEKTa W MPE3EHTALNM JIEKIUHU, IOUCK JUTEPaTyphl (IO pEKOMEHI0BAaHHBIM
CIIUCKaM M CaMOCTOSITEIbHO), TMOJATOTOBKY 3aroTOBOK JJisi BBICTYIUICHHH IO
BOIIPOCAM, BBIHOCHUMBIM JUISi OOCYXIEHUS 10 KOHKpeTHOM Teme. Takue
3aroTOBKM MOTYT BKJIIOYAaTh IUTaThl, (AKThl, COMOCTABJICHHE pPa3IMYHBIX
No3ulMi,  CcOOCTBEeHHble  MbIciM. Ecnu  mpobnema  3aMHTepecoBana
oOyuaromerocsi, OH MOXET MOATrOTOBUTH pedepaT W BBICTYNHTh C HUM Ha
NpakTUYEeCKOM 3aHATUM. [IpakTuyeckoe 3aHATHE - OTO, NPEXKAE BCETO,
JUCKyccusl, 00CyKIeHHEe KOHKPETHON CUTyallH, TO €CTh MpeanoaraeT yMeHue



BHUMATEJIHO CIIyLIaTh WICHOB MAJIOW IPYNIIBI U MOAEPATOPA, a TAKIKE CTAPATHCS
BBICKa3aThb CBOE MHEHHE, BBICKa3bIBaTh COOCTBEHHBIE HJIEW W MPEIJIOKEHUS,
YTOYHSATH U 33J]aBaTh BOIPOCHI KOJIJIEraM MO 00CYKICHHUIO.

[Ipyu monroroBke K KOHTPOJBHOM paboTe OOyYaroIIMiics JTOJDKEH
MOBTOPATh TMPONACHHBIA Marepual B CTPOTOM COOTBETCTBHU C Y4eOHOM
IPOTPAMMOM, WCITOJIb3Ysl KOHCTICKT JICKIIUH W JUTEPaTypy, PEKOMEHIOBAHHYIO
npenogaBareneM. [Ipu HE0OXOMUMOCTH MOKHO OOpPaTUTHCS 3a KOHCYIBTAIIMEH U
METOAMYECKOM MTOMOIIBIO K TIPETOIaBaTelIo.

CamocrosTenbHas padoTa peann3yercs:

- HCTIOCPCACTBCHHO B IIPOLCCCC ayAUTOPHBIX 3aHATUM - Ha JICKIHAX,
IMPAKTUICCKUX 3aHATHAX,

- B KOHTAKTC C IpernoaaBarcjicM BHE pPaMOK pacCliiMCaHusa - Ha
KOHCYJIbTAIUAX I10 y‘-IC6HBIM BOIIpOoCaM, B XOJC TBOPUCCKHUX KOHTAKTOB, IIPHU
JJUKBUOAITUU 33,I[OJ])I<€HHOCT€I>'I, P BBIIIOJTHCHUHW MHIAWBUAYAJIbHBIX SaﬂaHI/Iﬁ u

T.1.
- B OmOMMoTeke, qoMa, Ha Kadeape Mpu BHIOJIHEHUH 00yJaroluMCs
y4eOHBIX U MPAKTUUECKUX 3a/1a4.
Buaest CPC u kputepuu OleHOK

(o 6amnsHO-perTunTrOBOM cucteme [ THTY, CPC onenuBaetcs B 15 6aioB)

1. Pedepar

Tembl 1711 caMOCTOsTEILHOM PabOTHI MpOIUCaHbl B paboueil mporpamme
JUCHUIUIMHBL.  D(PQPEKTUBHBIM  CPEJICTBOM OCYIIECTBICHUS OOy4arouumcs
CaMOCTOSATENbHON paboThI SABIISCTCS AIIEKTPOHHAs
nH(OPMAIIMOHHO-00pa30BaTelibHas Cpella YHUBEPCUTETa, KOTopasi 00ecreuynBaeT
JOCTYIl K Y4YeOHBIM TUIaHaM, pabOuMM TpOrpaMMaM JUCIUTUIMH (MOIyJeh),
MIPAKTUK, K U3IaHUSM JICKTPOHHBIX OMOIMOTECYHBIX CHCTEM.
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