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1. Ileau u 3224y TUCHHUILIHHBI

Lenb nUCHUIUIMHBI — IPUOOpPETEHNE 3HAHUI M HABBIKOB B 00JacTH 001LEed 1
HEOPraHUYECKOW XUMUHU.

3a1aun AMCUMIUIAHBL

— COOOUUTh CTYIEHTY CBEICHUS O Hauboyiee 3HAYUMBIX XUMHUYECKHX
3HAHUAX, IPUOOPETEHHBIX YEIOBEUECTBOM Ha COBPEMEHHOM 3Talle €ro pa3BUTHS;

— JlaTh TPEICTaBICHHUS O MHOrooOpa3uum XHWMHUYECKHUX BELIECTB MX
CTPOECHMH, CBOMCTBAX U 3aKOHOMEPHOCTAX X IMPEBPALICHUN;

— 00€ecreunTh BO3MOKHOCTh YCBOCHUS CTYJIEHTAMH KOMIUIEKCAa XUMUYECKUX
3HaHUU, HEOOXOJMMBIX JJIi M3YyYEHUs CHELMAJbHBIX IUCLUUIUIMH, a TaKXke s
UCIIOJIb30BAaHUSI ~ NMPUOOPETEHHBIX  XMMHUYECKUX 3HAHUW B  JaJbHEHIIen

HpaKTHqCCKOﬁ ACATCIIBHOCTH.

2. MecTO TMCHUIIUHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOorpaMMbl

JucuuminHa «XuMUsD OTHOCUTCS K 0053aTEIbHOM YacTH 10 HAINPaBJICHUIO
13.03.01. TenosHepreTrka 1 TEMJIOTEXHUKA.

JlucuurvHa  ABISETCS NPEALIECTBYIOIIEH Uil HW3YYEHMUS CIEAYIOLINUX
JUCLUUIUIMH: OE€30MaCHOCTh KU3HEACATEIBbHOCTH, aHAJUTUYECKas XUMHS U
(bU3UKO-XMMUYECKHE METOJbl aHajuu3a, ¢u3nueckas XUMHS ¢ KOPPO3Us
XAMHUYECKON M TEIUIOTEXHUYECKOM ammaparypbl, 3KOJIOTMYECKAs JKCIEpPTU3a U

OLICHKA BO3JICHCTBUS HAa OKPYKAIONIYIO CpEy.

3. IlepeyeHb MJIaHHpPYeMBbIX Pe3yJabTATOB O0y4YeHHUs] MO JUCIHUIIHHE

(MOxy110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUS KOMIIETeH NI



Taoauna 1

Kon HNuaukaTopsl Ilaanupyembie pe3yJbTaThl
no ®IrocC JMOCTHKEHUS o0yuenus mo qucuumanne (3YB)
Oo6menpodgeccuoHanbHbIE
OIIK-1 OIIK-1.1.J/IemoHCcTpUpyeT | 3HATH:
MOHMMAaHUE XUMHUYECKHX | -CTpPOEHHE  aToMa,  XHMHYECKHe

Crioco0eH oCyIIecTBIATh
MOUCK, 00pabOTKy U aHaJIHN3
uH(pOpMaNU U3 PA3THYHBIX

WCTOYHHKOB H
IPE/ICTaBIATh €€ B
TpebyeMoM dopmare ¢
UCIIOJIb30BAHUEM
MH(POPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHI

IMpoLECCOB U IMPUMCHACT

OCHOBHBIC 3aKOHBI XMMHH

9JICMCHTBI U UX COCIAMHCHMHA, OGH_II/IG
3aKOHOMCPHOCTHU IMPOTCKAHUA
XUMHNYCCKHX peaKHHﬁ, XUMHUYICCKYIO
TEPMOIUHAMUKY u KHHETHKY,

OHCPICTUKY XUMHUYCCKUX IIPOLCCCOB

u ¢bazoBoe paBHOBECHE,
PEaKIMOHHYIO CIIOCOOHOCTh
BEIICCTB, XUMHYCCKUH, (QHU3UKO-

XUMUAYECKUNA U PU3MUECKUI aHAIH3.
YMeTh:

- IOJb30BaThbCd  TaONHMIIAMH U
CIIPAaBOYHMKAMH, BBIOMPATh METOJIBI
aHajau3a XHMHYECKHUX DJIEMEHTOB B
MPUPOIHBIX Cpeax.

Baagern:

-METOJIaMU MOCTPOCHUSI XUMUUYECKUX
Mozemeun

npu peleHnn

MMPONU3BOJACTBCHHBIX 3a71a4.




4. O0beM MUCHUILTHHBI U BUJbI y4eOHOH padoThl

Tao0auna 2
Bcero CemecTpsl
Bun yqeﬁﬂoifl paﬁoTbl yacos/ 3a4.e]. (010]0; 30
(010]0; 300 1 2 1 2
KonTakTHas padora (Bcero) 66/1,8 | 20/0,5 |34/1,0|32/1,0 |10/0,3 | 10/0,3
B Tom uncne:
Jlexuun 33/0,9 |12/0,3 |17/0,5|16/0,4 |6/0,11 | 6/0,11
[IpakTueckue 3aHATHS
JlabopaTopHbIC 3aHATHUS 33/0,9 |8/0,22 |17/05 |16/0,4 |4/0,11 | 4/0,11
CamocTosiTeIbHasi paboTa (Bcero) 114/3,2 | 160/4,4 | 38/1,1 | 76/2,0 | 62/1,7 | 98/2,7
B Tom uncne:
PacuetHo-rpaduueckue padboThI 34/0,9 |52/1,4 |12/0,3 | 22/0,5 | 26/0,7 | 26/0,7
U (unu) opyeue 6uovt
CamMoCmosmenvbHol pabomol:
Hororoska K mpakTHicCKiM 30/0,8 |54/15 |12/0,3 |18/0,5 |18/0,5 |36/1,0
3aHATUAM
IlogroroBka K 3a4eTy
IToaroroBka K SK3aMeHy 50/1,4 |54/1,4 | 14/0,4 | 36/1,0 | 18/0,5 | 36/1,0
Buja oruerHocTH k3. IK3. IK3. k3. IK3. IK3.
OGmas BCEI'O B yacax 180 180 72 108 72 108
TPYA0EMKOCTh BCET'O
3a4eTHBIX 5 5 2 3 2 3
AHCHUILINHBI
eMHUIAX




5. Coaep:xanue TUCHUILINHBI

5.1. Pa3aesbl AMCHUIIIMHLI U BUABI 3AaHATHH

Taoauma 3
Yacel
Hacer NPaKTHYeCKHX Hacer
Ne HaumenoBanme pa3jaena sexumommer | (BHIEHEECHS | abopatopisix Bcero
n/n JUCIHHILIMHEI 10 ceMecTpaMm SaHsITHH 3aHATHI SaHsTHH 4yacoB
IlepBblii cemecTp
CtpoeHue BelecTna.
1 DNEeKTpOHHAs CTPYKTypa aroma 9 - 9 18
Bakueiiniue xiaccel 1
2 HOMEHKJIaTypa 8 - 8 16
HEOPraHUYeCKHX BEIECTB
Bcero: 17 17 34
Bropoii cemecTp
PactBops1
3 Teopus 371€KTPOIUTUYECKON 6 - 6 12
IUCCOLIMAIINHT
OKHUCIIUTEIBLHO —
4 BOCCTaHOBUTEJIbHBIE PEAKIIMH 6 6 12
XUMHUS DIIEMEHTOB U UX
5 COeTMHEHUI 4 4 8
Bcero: 16 16 32
HUroro: 33 - 33 66




5.2. JleknMoHHBIE 3aHATHSA

Tao6auna 4

n/n

HaunmenoBaHmue pa3aejia

JAUCHHUIIIMHBI

Conep:xkanue pasaena

1 ceMec

p

Crtpoenue BemiecTBa

Ctpoenne aTtomMa. DJIEKTPOHHOE CTPOCHHE
atoma. IIpencraBnenue 0 KOPIYCKYJISIPHO -
BOJIHOBOM Jyaln3Me MHUKPOYACTHI]
(371eKTpOH — yacTula U BosiHa). KBaHTOBBIE
yrcna (TJaaBHOE, OpOUTAIIbHOE, MarHUTHOE,
CIIMHOBOE). ATOMHBICOpOHTANUS-, P-, d- U
f-  rTuma. OHepreTu4eckue YPOBHHU
AJIIEKTPOHOB B OJIHODJIEKTPOHHOM U
MHOT'O3JIEKTPOHHOM ~ aroMax. IIpuHiun
ITaymu, npaBuino  XyHAa,  IPHUHIUI
HavMEHbIIEW DHHEPrUM — Kak OCHOBa
MOpSAJIKA 3aIOJHEHUs] aTOMHBIXOPOUTANIEH.
OcHOBHOE U BO30YXJEHHBIE COCTOSIHUSA
JJNIEKTPOHOB B arome. Ilepmonnueckas
cuctemMa osineMmentoB J[.M. Menneneena.
[lepuoguueckuii  3aKOH. 3aBUCHUMOCTH
CBOMCTB 3JIEMEHTOB OT HX IIOJIOXKEHUSA B
IIEPUOTUYECKON CUCTEME.

Xumuueckass  cBA3b.OCHOBHbIE THUIBI H
XapaKTepUCTUKU CBsi3U. KoBaneHTHas CBA3b:
METOJ BaJEHTHBIX CBs3ed, ruOpuIu3aIys,
CTPOGHME W  CBOMCTBA  IPOCTEHIINX
MoJieKyn. oHHast 1 MeTajindeckasi CBsI3b.
MexMouneKyspHbIe cea3u.Bonoponnas
cBa3b. Cunbl Ban-nep-Baanbsca. Arperatnoe
cocTtosHMe BemecTB. Kpucrauel

PactBops!

PactBopbl. O6mmias xapakTepucTuka. THIIBI
nucnepcHbIx cucteM. CriocoObl BbIpayKeHUs
cocraBa pacTBOpoB. PacTBopeHme Kak

($U3UKO-XUMHYECKUI porecc.
Paz6aBneHHble, KOHLEHTPUPOBAHHBIE,
HCHACBIIIICHHBIC, HACBIIIICHHBIC u

MEPECHILLIEHHBIE PAaCTBOPHI. PacTBOPUMOCTSD.
BrnusiHue mpupopl CBS3UM B BEIIECTBE U B
pacTBOpUTEIIE Ha PaCTBOPUMOCTb. PacTBOpbI
HERJIEKTPOJIUTOB




Teopus 3NEKTPOIUTUYECKON
JUCCOLUALUN

DNEeKTPOIUTHYECKAS JUCCOLUAITHS.
CunbHble U cladble IEKTPOIHUTH. MoHHBIE
paBHOBecHsi B  pacTBopax. PacTBopbl
anektponutoB.  CunbHbBle M cinalble
anekTposnuThl.  CTeneHb  JMCCOLMAIIUU.
Koncranra  gucconmanuu  (MOHH3AIUH)
KHCJIOT U OCHOBaHUI1

2 cemecTp

OKMCIINTEIIFHO —BOCCTAHOBUTEIIbHEIC
peaKknnu

I'mppomus coneii. MonHOe mnpousBencHue
Bojbl. Bosmopoausbiii mokasarens. OOMeHHbIE
peakuuu B BOAHBIX pacTBopax. KuciorHo-
OCHOBHBIE CBOWCTBAa COEAMHEHUN (TEOpHs
ANEKTPOIUTUYECKOMN JIUCCOITUAINN ).
[IpousBeneHue pacTBOPUMOCTU. Y CIOBUS
OCXKIECHUSI W  PACTBOPEHMS]  OCAJIKOB.
OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE
peakuuu. OKHUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHE, BOCCTaHOBJICHHE. Tunsr
OKHUCJIUTEIHbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB: MEXMOJICKYJISIPHEIE,
BHYTPUMOJIEKYIISIPHBIE,
nuctiponiopiimonupoBanre.  CocTaBieHue
YpaBHEHUI OKHUCIIUTENIBHO-
BOCCTAHOBUTEIBHBIX PEAKUUi METOAaMHu
AIIEKTPOHHOTO OanaHca W MOJypeakiui
(MOHHO-3JIEKTPOHHBIH ~ MeTon). BiusHue
KHCIOTHOCTH  CpeApl  Ha  IPOJYKTHI
OKUCITUTEITHbHO-BOCCTAHOBUTEIBHBIX
peakuun




DNeKTpoxuMuyeckue mpoueccel. Kopposus
METaUIOB W CIUIAaBOB:  XHMMMUECKas,
AIEKTPOXUMUYECKASI. Bopopoanas u
KucnoponHas jaenosspusanuid.  CrocoObl
3alUTBl  OT  KOPPO3UHU.  DJIEKTPOIH3
pacruiaBoB u BOJIHBIX pacTBOpOB
AJEKTPOJIUTOB. 3aKkoHbl Dapajes.

OOmue cBoiicTBa METAJIOB H  UX
COCIUHEHUH. O61mas XapaKTepPUCTUKA
METaJlIOB. Meramnnueckas CBSI3b.
3aBUCHUMOCTh CBOMCTB METaJUIOB OT HX
MOJIOKEHUST B TMEPUOJUYECKONM CHCTEME

1 HOMEHKJIaTypa
HEOPraHUYeCKUX
BEIIECTB

5 XUMHA 3JIEMEHTOB U UX COeIUHCHUN anemenToB JI.1. Menneneera. HaxoxaeHue
METaJUIOB B INpupoje. MUHEpalbl U PYIbL.
Knaccudukanus MHHEpAJOB.
[TpoMbIIIIIICHHBIE ~ CITOCOOBI  TIONyYEHUS
METaJUIOB: NUPOMETAIUTYPrUUYECKUH,
TUAPOMETATYPTUYECKUM,
3NEKTpOMETAILUTYyprudeckuii. dusnyeckue u
XUMUYECKHE CBOMCTBA MeTauioB. Mx
OTHOILIEHHUE K HEMEeTaJljlaM, BOJIe, IIeJIouam,
KHCIIOTaM, CMecsIM KHUCIOT. M3meHenue
KHCJIIOTHO-OCHOBHBIX M OKHCJIUTEJIBHO-
BOCCTAHOBUTEJIBHBIX CBOMCTB Ba)KHEUIINX
COEIMHEHUI METaJJIOB
5.3. JlabopaTopHbIe 3aHATHSA
Tadanna S
Ne HanmeHnoBanue Coaepixanue
n/n J1abopaToOpPHBIX pasaesa
1 3aHATHH
IlepBblii cemecTp
1 BBonHoOe 3aHsTHE [TpaBuiia paboThl B XUMHUYECKOH Jaboparopun
2 DNEeKTpOHHOE cTpoeHue aroma. KBaHTOBblE uucia. ATOMHBIE
opoutamu S- p-, d- wm f- THma. DHepreTHuyeckue YpOBHHU
anekTpoHoB. [lpunnun Ilaynu, npaBuno XyHna, TPUHIUI
Crpoenne aToMa HaWMEHbIIIECH OHEPIMM — KaK OCHOBA MOPANKA 3alONHEHH
aToMHbIXopOuTaneii. OCHOBHOE U BO30YKIEHHBIE COCTOSHHUS
ANEKTpOHOB B arome. llepmoamdeckas cucrema snementoB .M.
MenpneneeBa. lleproguyeckuii 3akoH. 3aBUCUMOCTb CBOMCTB
AJIEMEHTOB OT WX MOJIOKEHHSI B IEPUOTUIECKOIN CHUCTEME.
3 Baxneiimme knaccel | Oxeuapl. Mx xapaktep u cBoiictBa. OCHOBHBIE U amM(OTEpHBIC

TUJPOKCHIBI U UX CBOMCTBAa. KHCIIOTBI: HOMEHKIAaTypa, CBOMCTRBA.
Coun: TUTIIBI U CBOMCTBA.

Bropoii cemecTp




DnekTponuTudeckas | MoHHbIe paBHOBECHSI B pacTBOpax. PacTBOpPBI 3JIEKTPOJIMTOB.
Jucconyans Cunpupie u cnabble  3neKkTponauThl. CTEneHb JAUCCOIMAIIHH.

KoHcranta auccoruanuu (MOHM3AIMU) KHUCIOT M OCHOBAHUHU.
KomruiekcHbie COCIUHEHUS. IToBenenue KOMIUJICKCHBIX
COCJIMHEHU B BOJHBIX pacTBOpax. Y CTOMYMBOCTh KOMILIEKCHBIX
COCIMHEHUH B BOAHBIX pacTBopax. KoHCTaHTa HECTOMKOCTH.

I'maponus coneit Nonnoe mnpousBeneHue Boabl. BoaopoaHblii  mokaszaTeb.

OOMeHHBIE peaknuu B BOJHBIX pacTBopax. IlpousBenenue
pPacTBOPUMOCTH. Y CJIOBUS OCAXKICHUS U PACTBOPEHHS OCA/IKOB.

OKHCIIUTENBHO- Tunbl OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX MPOLECCOB:
BOCCTAHOBUTEIIbHBIE | MEKMOJIEKYJISIPHBIE, BHYTPUMOJIEKYJIAPHBIE,
peakuuu JUCTIPONIOPLUUOHUPOBAHUE. CocraBnenue YpaBHEHUI

OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX peakumii METOAaMH
AJIEKTPOHHOr0 OanaHca W MOJypeakuuil (MOHHO-3JIEKTPOHHBIN
METOI).

5.4. IlpakTyeckue 3aHATHUS (CEMUHAPBI) - He NPEOyCMOMPEHbL

6. CamocrosiTejibHasi padoTa CTYAEHTOB MO JUCIUIIHHE

CamocrosiTenbHOE U3yYeHUEe TeopeTHuecKoro matepuana (81yac). Mcnonp3yrores

KOHCIICKTbI J'IGKIJ;I/H?'I N PCKOMCHIAYCMaAA JINTCpATypa.

6.1. Temsl pedeparos:

1.

ATOMHBIE U HOHHBIE PAJUYCHI, JIEKTPOOTPULIATEIBHOCTh, NOTCHIMAI
(3HEprus) MOHU3ALMHU, CPOACTBO K ANEKTPOHY U NEPUOJAUYHOCTD UX
W3MEHEHHUS I PAa3JIMYHBIX DJIEMEHTOB.

Knaccel HeopraHnuecknx coeIMHEHNM.

HoMmenknaTypa KOMIIJIEKCHBIX COEUHEHUMN.

OHTanbnug 00pa3oBaHus. DHTPONUUHBINA U SHTAIBIUUHBIN (DAKTOPBI IPU
ONPENEICHUN HAMPABICHNS XUMUYECKHUX PEAKIUH.

CxopocTh XUMUUECKUX peakuil. DakTopbl, BIUAIOLIIME HA CKOPOCTb.
IIpounsBeneHne pacTBOPUMOCTH. Y CIIOBUSI OCAKIECHUS U PACTBOPEHUSA
OCaJIKOB.

THUITBI OKUCITUTENBHO-BOCCTAHOBUTEBHBIX MPOLIECCOB:
MEXMOJIEKYJIIPHBIE, BHYTPUMOJIEKYJIIPHBIE, TUCITPOIIOPLIMOHUPOBAHNE.
Cnoco0bI 3alUThl METAIIIIOB OT KOppo3uu. 3akoHbl Dapasies.
PacnipocTpanenre MeTalljIoB B IPUPOE U IPOMBIIIICHHBIE CIIOCOOBI X

IMOJIYy4YCHUA.




[ToaroToBka k mabopaTopHsiM padbotam. JlaboparopHas paboTa COCTOHUT U3 ABYX
4acTel — TEOPETUYECKOU M DKCIEPUMEHTAIBHOU. K JKCIepuMeHTanbHOM 4YacTu
CTYJIEHT JIOMYCKAETCs MOCIIE OCBOEHUSI TEOPETUUECKOTO MaTepuaa, BHIIIOJHEHUS
JIOMaITHEero 3aJaHusl U cOoOeceOBaHUs C MPENoJaBaTeieM B HHIWBUIYaTbHOM
nopske. 1yt BHITOJHEHUs JOMAIIHETO 3aJaHusl, Ha TIEPBOM 3aHSTUU, CTYACHTHI
MOJIy4alOT HOMEpP BapHaHTa, MPUCBOCHHBIM CTYJIEHTY Ha BECb CEMECTD.
JlomalliHee 3aJaHUE BBINOJHSAETCS B TETpPaad. OKCHEPUMEHTAJIbHAS 4YacTb
opopmisieTcss B JabopaTopHOM >KypHase. Mcmonb3yeTcss KOHCHEKT JIEKIIHA,

pEKOMeHyemasi JInTepaTypa.

6.2. YaeOHO-MeTOqnYecKOe M HHPOPMAIIMOHHOE 00eCIIeUeHUE
CaMOCTOSATENbHON pabOThI

Jlureparypa:

1 bontpomerok B.B. O6mias xumust [ DneKTpoHHBIH pecypc]: yueOHoe mocodue/
Bbontpomerok B.B.— DnekTpoH. TekcToBbIE NaHHble.— MuUHCK: Bbiniiiias mkoina,
2012.— 624 c.— Pexxum noctyna: http://www.iprbookshop.ru/20236.html.— 9bC
«IPRbooks»

2 Bontpomerok B.B. O6mas xumust [ DIeKTpOHHBIN pecypc]: mocoOue At HOArOTOBKHU K
[EHTPAIM30BaHHOMY TecTUpoBaHu/ bonrpomerok B.B.— D1ekTpoH. TEKCTOBBIE
nanabeie.— MuHCck: TerpaCucremc, 2012.— 191 ¢.— Pexxum gocryma:
http://www.iprbookshop.ru/28157.html.— 3BbC «IPRbooks»

3 AmnapneB A.M. O6mas xumust. COOpHUK 3a/laHui C IpUMEPaMU pelieHui [DIeKTpOHHBIN
pecypc]: yauebnoe nocobue/ AnapueB A.U., Adbonnna JI.1.— DneKTpoH. TEKCTOBBIE
nanHble.— HoBocubupck: HoBocrOupckuii rocy1apcTBEHHbIN TEXHUUECKUM
yHuBepcureT, 2013.— 119 ¢.— Pexxum nocryna:
http://www.iprbookshop.ru/44673.html.— 5BC «IPRbooks»

4 Ao6pambraeBa H.JIL. [Ipaktukym mo oOrieit xumuu [ DIEeKTPOHHBIHN pecypc]: yueOHoe
nocobue/ A6pamerueBa H.JI., AsueBa JI.M., Apxanrensckas O.B.— DnekTpoH.
TEKCTOBbIE JJaHHbIe.— MocKBa: MOCKOBCKHI rocyJapCTBEHHBIN YHUBEPCUTET UMEHU
M.B. JlomonocoBa, 2005.— 336 ¢.— Pexum goctyna:
http://www.iprbookshop.ru/13106.html.— 3BC «IPRbooks»

5 Tuxonos I'.I1. O6mas xumus. Yacts I [DnekTpoHHBIH pecypc]: yuebHoe nocodue s
CaMOCTOSITENIbHOW MOATOTOBKU CTYAeHTOB/ TuX0oHOB I'.I1.— DnekTpoH. TeKCTOBbIE

JaHHBIC.— MockBa: MockoBcKas rocyaapCTB€HHad akaJ€Mud BOJHOI'O TpaHCIIOpTa,




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

BepOuukas H.W. O6mas xumust «KoMIiekcHble COeAMHEHUs» [ DIIEKTPOHHBIN pecypc]:
meroanyeckue ykazanus/ Bepounkas H.M1.— D1eKTpoH. TEKCTOBbIEC JaHHBIE.—
OpenOypr: OpenOyprekuil rocyaapctenHslil yauusepeutet, ObC ACB, 2005.— 17 c.—
Pexxum noctyna: http://www.iprbookshop.ru/51602.html.— 3BC «IPRbooks»

7.01eHOYHBIE CPeACTBA

7.1. Bonipochl K py0e:KHBIM aTTeCTAIUSIM :

I cemecTp

I pyOe:knas arrecranusi

1.

JlaiiTe omnpeneeHWe TOHITHIA: 3JEMEHT, aTOM, MOJICKyJa, IPOCTOE H
CIIO)KHOE BemiecTBO. IlodyeMy 4YHCIIO WM3BECTHBIX TPOCTBIX BEIIECTB,
IIPEBBIIIACT YUCIIO U3BECTHBIX 3JIECMEHTOB?

PykoBojcTBysiCh TpaBwiioM ['yH&Ia, pacrnpeieinuTe IO SHEPreTHUYCCKHM
sueiikaM J1eKTPOHBI B CIEIYIONINX COCTOSAHUAX: a) 3p°; 6) 3d°.

B kakoif mOCIeAOBAaTEIbHOCTH, COTJIacHO TIpaBmiy KIIEUKOBCKOTO,
MPOUCXOANT 3allOJIHCHUE OJJICKTPOHAMH DHEPreTHUCCKUX  YPOBHEH W
MOJYPOBHEH B MHOTO3JICKTPOHHBIX aToMax?

Kakoli u3 noaypoBHe# 3amonHsercs panee: a) 4S wiu 3d? 6) Sp wm 4d?
OTBET MOTUBUPYHTE.

Kakoe MakcMMajabHOE KOJMYECTBO 3JICKTPOHOB MOJXKET OBITH Y aTOMOB Ha
MOCJICAHEM U TIPEINIOCISAHEM SHEPTEeTHUCCKUX YPOBHSIX ?

Kakue 13 npuBeIeHHBIX KBAHTOBBIX ITOAYPOBHEH SBIISIOTCS JOCTPOCHHBIMH,
a KaKue HeJOCTPOEHHBIMH M moueMy: 28%, 1s2, 2p*, 3d®, 4f1° 3d°, 6s?, 3d?,
5142

JlaiiTe  COBpEMEHHOE OIpeAeieHue Mepuoanueckoro 3akona JI.M.
MemneneeBa ¥ 00ObSICHUTE CTPYKTYPY MEPHUOTUUCCKON CUCTEMBI.
PykoBoncTBysich TipaBmwiioM ['yH&Ia, pacrpeienuTe MO SHEPreTHICCKHM

siueiiKaM JIEKTPOHBI B CIEAYIOINX COCTOSHUAX: a) 3p*; 6) 3d°.




9.

Kakoe cocrositHme atoma Ha3bpIBaeTCsl HOPMaibHBIM, BO30YKIECHHBIM?

Kakumu crioco6amMu MOXKHO MEPEBECTH aTOM B BO30YKIEHHOE COCTOSIHUE?

OO0pa3zen OmJieTra Ha pyOeKHYI0 aTTECTALMIO

buaer

1. Kakoe MakcHUMajabHOE YUCIIO AJIEKTPOHOB MOXKET CO/IEPKATh MOAYPOBEHb
opOUTaIbHOE KBAHTOBOE Ynciio kKoToporo L=0.

2. Jlmst aToMa 3eMeHTa ¢ MOPSAKOBEIM HoMepoM 30 yKa3aTh:

— COCTaBHUTb 3JICKTPOHHYIO U ANEKTPOHHO-TpahUUIECKyIo (OPMYIIBI;

3. CTpyKTypa BaJIEHTHOTO OJJIEKTPOHHOIO CJIOSI BbIpaxkaercs (Hopmysoiu
2s22pt. OnpenenuTs HOPSAKOBBII HOMEp, HAa3BaHME M JJIEKTPOHHOE
CEMENCTBO 3TOTO JJIEMEHTA.

4. Kak U3MEHSIOTCA METAJUTMYECKUE CBOMCTBA DJIEMEHTOB B TJIABHBIX

MOJArpyNmnax ¢ poCTOM 3apsiaa sapa?

II pyGexnasi arrecramus:

1.
2.

Yro Ha3piBaeTcd okcunoM? Ha kakue THIIBI JenITCSI OKCUIBI?

Hanumure xumuueckue Qopmynsl okcumoB anementoB |l mepuona
MEePUOANYECKON  CHCTEMBI, YUYWUTHIBas MAaKCUMaJIbHYH)  BaJCHTHOCTh
saneMeHToB. HazoBuTe okCupbl.

Kakue u3 yka3aHHbIX HUKE OKCUIOB SABJISIIOTCS OCHOBHBIMH, KUCIIOTHBIMU H
amporepusiMu? a) CrOs, Li,O, ZnO, Mn,0O7, P,0s, FeO, BeO; 6) CrO,
Cr,03, SiO,, BaO, PbO, B,03;, N;Os. CocraBpTe rpaduueckue (GpopmyJbl
OTMEYEHHBIX OKCUOB.

Hanummre ¢Gopmynibl OKCHAOB, KOTOpPbIE MOTYT OBbITh MOJYYEHBI MPU
pasnokeHnn cepHoH, ¢GochHOpHON, KPEMHHUEBOW KHUCIIOT; THAPOKCHUIIOB:
meau (1) u xenesa (111); kapbonara kanbuus, pocdara Maruus.

C kakuMM W3 MEPEUUCIICHHBIX HUXKE OKCHUIOB MOXKET B3aUMOJEHCTBOBATH:
a) ruapokcua Hatpus; 0) okcun kaibims. P20s, BeO, K0, Al,O3;, CO,,

Zn0O. Hanuiure ypaBHEHUS peakuii 1 HA30BUTE MPOIYKThI peaKIuil.



6. C KakuMH U3 MEPEUNCICHHBIX HIKE OKCHUIOB MOXKET B3aUMOJICHCTBOBATH:
a) cepHas kuciora; 0) dochopusiii anruapun. BeO, CrOs;, MgO, Al,Os,
N2Os. Hanummre ypaBHeHUs: peakiuid 1 Ha30BUTE MPOIYKTHI peaKIui.

7. Kakne coemuHeHUs HA3bIBAIOTCS TUAPOKCHIAMH, W HA KaKWe THUIBI OHU
nensites? puBeauTe npuMepsl.

8. Kakue coenvHenusi HaszbIBatOTCS kucioramu? Ha kakue rpynmbl AensTcs
KHCIIOTBI: ) TIO COCTaBy; 0) M0 OCHOBHOCTH. [IpuBeauTe mpumMepsl.

9. CocraBbTe (HOpMYJIBI KHUCIOT, COOTBETCTBYIOIIMM KHUCIOTHBIM OKCHJIAM:
803, SiOz, ASzO5, P205, C|2O7, CFOg, ASzOg, COz. Hazosute >t KHUCJIIOTHI,

YKAKHUTC UX OCHOBHOCTDb B COCTABbTC FpaCI)I/I‘—IeCKI/Ie (bOpMy.HBI 9THUX KHUCJIOT.

Oo0pasen OniieTa HA Py0eKHYI0 ATTECTANMIO

buuer

1. Hanummre ¢GopMysabl OKCHIOB S- M P-3JEMEHTOB IISITOTO TEpHoja
NEPUOANYECKON CHCTEMBI, YUUTHIBAS UX BBICHIYIO BaJCHTHOCTh. YKaXKHUTE
XUMHAYECKUI XapaKTep OKCUIOB.

2. Hamummre a)mas xkucinot H3PO4 u HClIO3 Bo3MOXKHBIE KUCIOTHBIE OCTATKH
u (HOpMyJSBI COOTBETCTBYIOIMIMX OKCHUIOB; 0) mus ocHoBanuid NaOH wu
Fe(OH), BO3MOXXHBIE OCHOBHBIC OCTaTKM M (DOPMYJIBI COOTBETCTBYOIIUX
okcu0B; B) rpaduueckue Gopmysst H3POs u Fe(OH),.

3. 3amummTe ypaBHeHHs peakinuid B3aummozeirictBus amdotepHoro Cr(OH)sc
pacTBOpaMu a) TUAPOKCUJIA HATPHS; 0) CONTHONU KUCIIOTHI.

4. C KaKuMH U3 TIEPEUYHCICHHBIX BEIIECTB MOXKET pearupoBaTh OKCU MarHHs:
OKCHJ Kanblus, BoJa, pocopHas kucioTa, okcua xjopa (VII), ruagpoxcuy
Kallisg, HUTpAT IMHKA. 3aluIINTEe YPaBHEHUS BO3MOXKHBIX pEaKIUi U

HAIUIINATE OPOAYKTHI PEAKIIUi.



7.2. Bonpochl K IK3aMeHy

1. Kakue KBaHTOBBIC 4YHCJIa XapaKTEPU3YIOT HHEPIeTHYECKOE COCTOSIHUE
AJICKTPOHA B aTOME, M KAKOB UX (PM3UUECKUI CMBICIT?

2. Kakue 3HaueHHMss MOTYT MPHUHMMATH: a) TJIABHOE KBAHTOBOE YHUCIO; 0)
opOuTalbHOE KBAHTOBOE YMCJIO; B) MAarHUTHOE KBAHTOBOE YMCIIO; J)
CIIMHOBOE KBAaHTOBOE 4nciio? UTO onpenesisiioT B aTOMe KBAaHTOBbIE uncia’?

3. Uto Ha3bIBaeTCs SJICKTPOHHBIM O00JaKOM, aTOMHON opOuTansio? Kakyro
dbopmy umeer S-, p-, d- aToMHBIC OpOUTaTH?

4. Kakue 3JIeKTpOHBI Ha3bIBAOTCH S-, P-, d-, f- aIeKTpOoHAMH M KaKOBBI JTSI HUX
3HAUYEHUSI OPOUTAIILHBIX KBAHTOBBIX YHCEN?

5. Kakue 3HayeHuss MOXKET MPUHUMATh MArHUTHOE KBAHTOBOE YMCIJIO MpHU
opouTanbHOM KBaHTOBOM uucie: | = 2,3,4? CKONBKO SHEPreTHYECKUX SUeeK
Ha JJAHHBIX MOYPOBHSX?

6. CkompbKO W Kakue TOMYPOBHH HMMEIOTCS Ha TPETHEM DHEPTeTHUYCCKOM
ypoBHE? UeM OTINYar0TCS NEKTPOHBI 3TUX MOAYPOBHEN?

7. Chopmynupyiite npunuun Ilaynu u, pyKOBOACTBYSCh MM, PAcCCUUTANUTE
MaKCHUMAJIbHOE YUCIIO 3JIEKTPOHOB Ha TPEThEM IHEPTETUUECKOM YPOBHE.

8. Kakum mnpuHIMIIAM TOMYUHSETCS paclpesiesieHne DJIEKTPOHOB  TI0
HDHEPreTUYECKUM YPOBHSM B MHOTOdJEKTpOHHOM artome? B uem wux
CYIIHOCTB?

9. PykoBoacTBysick mpaBwioM ['yHIa, pacmpeaeiauTe IO SHEPreTHYCCKUM
sueiiKaM JIEKTPOHBI B CIEAYIOMIUX COCTOSAHMAX: a) 3p°; 6) 3d°.

10.B kakoli TOCIENOBAaTeIBPHOCTH, COIVIACHO TipaBuiy KieukoBckoro,
MPOUCXOJUT 3aNOJIHEHUE JJIEKTPOHAMM DJHEPreTUUYECKUX  YpOBHEH U
MOAYPOBHEN B MHOT'O3JIEKTPOHHBIX aTOMax?

11.Kaxkoi u3 momypoBHeW 3amojHsercs paHee: a) 4S wiau 3d? 6) Sp wam 4d?
OTBET MOTUBUPYHTE.

12.Kakoe MakcMMaabHOE KOJMYECTBO DJIEKTPOHOB MOKET OBITH y aTOMOB Ha

MOCJIEAHEM U TIPEATIOCIICTHEM PHEPTETUUECKUX YPOBHSIX?



13.Kakue u3 mpuBeIeHHBIX KBAHTOBBIX IMOTyPOBHEH SIBISIIOTCS JOCTPOSHHBIMH,
a Kakue HeJNOCTPOCHHBIMM M mmodemy: 28, 1s2, 2p?, 3d°, 4f1° 3d1°, 6s!, 3d?,
5f14?

14.JlaliTe  COBpEMEHHOE OMpeAelieHHe TMepuoguyeckoro 3akona JI.W.
MenpeneeBa 1 00BSICHUTE CTPYKTYPY MEPUOAUUECKON CUCTEMBI.

15.CKo0JIbKO 3JEKTPOHOB HAXOJUTCA HA BHEUIHEM JHEPreTHYECKOM YPOBHE
aTOMOB 3JIEMEHTOB, CTOSIIMX B Hadalle M B KOHIE Kaxaoro nepuona? Ha
KaKUX MOJYPOBHAX HAXOJSATCS ATH DJIEKTPOHBI?

16./laiiTe onmpenesacHne MOHIATUN: KIIEPUO», «TPYIAY, KIOATPYIINA» ¢ TOYKU
3pEHHUs CTPOCHHS aTOMa.

17.Y1o o3Ha4aeT J1si JAaHHOTO aToMa HOMEp MEePHo/ia, HOMEP TPYIIIbI?

18.Yem o0OyCIIOBIEHO HaIWYWE TMOATPYNN B TMEPUOAUIECKON CcHUCTeMe?
CKOJIBKO M KaKMX JJICKTPOHOB HAXOJUTCS HA BHEIIHEM JHEPreTHYECKOM
YPOBHE 3JIEMEHTOB: a) yriepoja u tTutana (1V); 60) maprania u xiopa (VI1)?

19.ITouemy mepBBIN IEPUOA COCTOUT JIUIIH U3 IBYX SJI€MEHTOB?

20.Ha kakue SJEKTpOHHBIE CEMEHCTBA JEJATCS DJIEMEHTHI MO 3arOJHEHUIO
SHEPreTUYECKUX MOMYpPOBHEN? Kaknm 3J1€MEHTOM HAYMHAIOTCS, U KaKUM
3aKaHYMBAIOTCS TIEPUO]IbI?

21.CoctaBbTe DJIEKTPOHHO-CTPYKTYpHBIE  (DOPMYINIBI aTOMOB YETBEPTOIO
NeproJIa; KaJIbIKs, CKaHIUsA, XpoMa, JKelle3a, MBIIIbsika, aprona. K kakomy
CEMEHMCTBY 2JICMEHTOB OHU OTHOCATCS?

22. Ha3oBUTE DJEMEHTHI, y KOTOPHIX BAJCHTHBIC DJICKTPOHBI OMHUCHIBAIOTCS
gopmynamu:  a) 4s%, 4p*; 6) 5s%; B) 3d°, 4st. B xakom mepuone, rpymnre,

23. Kaxoit u3 2JIeMEHTOB SIBJISIETCS] CAMBIM CHJIbHBIM BOCCTAaHOBHUTEJIEM?
CaMbIM CHJITLHBIM OKHCITATETIEM?

24. OObscHHUTE, TIOUYEMYy pa3IMyUe B CBOMCTBAX XpOMa W CEphI, XJopa M

MapraHga BCIIMKO JJI1 HHU3KHX CTCIICHEH OKMCIICHHS M HE3HAYUTEJIHLHO I

BBICIITHX ?

25.Y9t1o HaszbpiBaercs okcuaomM? Ha kakue TUTIBI IETSTCA OKCHUIbI?



26.Hanummre xumuyeckue Qopmyasl okcunoB siementoB |l mepuona
MEePUONYECKON  CUCTEMBI, YYHTHIBasi MaKCUMAJbHYIO  BaJIECHTHOCTh
aneMeHToB. Ha3oBuTe OKCHUIBI.

27.Kakue n3 yka3aHHBIX HIDKE OKCHJIOB SIBJISTIOTCSI OCHOBHBIMH, KUCIIOTHBIMU U
ambporepusiMu? a) CrOs, Li,O, ZnO, Mn,07, P,0s, FeO, BeO; 06) CrO,
Cr,03, SiO,, BaO, PbO, B,03;, N2Os. CocraBbre rpaduueckre (GpopMyJibl
OTMEUYCHHBIX OKCHJIOB.

28.Hanumure QopMysabl OKCHUIIOB, KOTOPhIE MOTYT OBITh IOJY4YeHBl MpHU
pasNoKeHnH CepHOH, (ochHOpHON, KPEMHHUEBOW KHCIIOT; THAPOKCHIIOB:
menu (1) u xxenesa (l11); kapOonara kanbius, Gocdara Mmaraus.

29.C KakuMH U3 TIEPEUUCIIECHHBIX HUXE OKCHUIIOB MOXET B3aUMOJCHCTBOBATH:
a) ruapokcuy Hatpus; 0) okcua kambnwmsa. P,Os, BeO, KO, Al,O3, COq,
ZnQO? Hanummre ypaBHEHUS peakiuidi 1 HA30BUTE MPOIYKTHI PEaKIUi.

30.C kakuMH U3 TIEPEUUCICHHBIX HUXE OKCHUIIOB MOXET B3aMMOJCHCTBOBATH:
a) cepHas kuciora; 0) dbochopusiii anruapun. BeO, CrOs;, MgO, Al,Os,
N2Os. Hanummmre ypaBHEeHUsI peakiiiid 1 HA30BUTE MPOIYKTHI PEaKIUil.

31.Kakne coemuHeHUs HA3BIBAIOTCS THUAPOKCHIAMH, W Ha KaKHUE THUIBI OHU
nensites? puBeauTe nmpuMepsl.

32.Kakue coenvHeHusi Ha3bIBaOTCS kucioramu? Ha kakue rpynmbl aensTcs
KHUCJIOTHI: @) TIO COCTaBy; 0) Mo ocHOBHOCTU. [IpuBeanTe MpUMEpHI.

33.CocraBpTe (HOPMYJIBI KHUCIOT, COOTBETCTBYIOIIMM KHUCIOTHBIM OKCHJIAM:
803, SiOz, ASzOs, PzOs, C|207, Cng, ASzOg, C02 Hazosute >t KHUCJIOTHI,
YKQKUTE UX OCHOBHOCTB M COCTaBbTE rpadudeckue HOpMyJIbl 3TUX KUCIIOT.

34.Hanumure GopMyIibl CAEAYIOMUX KHUCIOT: a) KPEMHUEBOM; 0) a30THOMH; B)
opToocopHOIt; T') OPTOMBILILIKOBOM; 1) XPOMOBOIA; ) CEPOBOAOPOIHOM;
3) OpOMOBOJOPOIHOM; M) XJOPHOW. YKaKHUTE BO3MOXKHBIC KHCIOTHBIC
OCTAaTKH COOTBETCTBYIOIIUX KUCIIOT.

35.Hazosure anuonsl kucnot: a) HCOg', H,PO,4, PO, POs*; 6) SO4%, HSOy,
S0s%, Cl; B) S%, HS', HSO3", HPO,; r) HSiO3", COs%, Br, CrO4>; 1) NOg,
NO,, HAsO,*, AsO,*; x) Br, CH;COO", AlOz*, ZnO,*.



36.C kakuMHu W3 TEPEUMCIICHHBIX HIKE BEIIECTB MOXKET B3aUMOJCHCTBOBATH
dochopnas kuciora: As;Os, BaCl,, HSOs, NaOH, H,O? Hamummure
yYpaBHEHHUS PEAKIUil W HA30BUTE MPOJYKTHI pEaKIIUH.

37.Yrto Ha3bIBaCTCS OCHOBAHHWEM M UTO TaKoe Ieaousb? [IpuBeauTe mpumMepsl.

38.HazoBute cnenyromue ocnoBanus: Ca(OH),, CsOH, Cr(OH)s, Pb(OH)4; 0)
Al(OH);, TIOH, Sn(OH)s, Mn(OH);; B) CuOH, Fe(OH),, Fe(OH)s,

Mn(OH)s. YkaxkuTe MX KHCIOTHOCTH M BO3MOXKHBIE€ OCHOBHBIE OCTAaTKH.

CoctaBbTe Tpaduueckue GopMybl OTMEUCHHBIX OCHOBAaHUH.

39.Hanummre ¢opMynbl OCHOBaHUN, KOTOPBIM COOTBETCTBYIOT KAaTHOHBI: a)
MgOH*, K*, Fe(OH)?*, Cr¥*; 6) FeOH?*, Cu?, BaOH"; B) Sn(OH),*",
SnOH", Li*, CuOH*; r) Pb*, AI(OH),*, Au*; 1) Fe(OH)*, Ba?*, Pd(OH)s",
AIOHZ,

40.Kakumu crmocob6amMu MOXHO TMOJIYYUTh PAacTBOPUMOE B BOJIE€ OCHOBaHHE?
[IpuBenuTe ypaBHEHUS pEaKIIUU.

41 Hamumwte ypaBHEHHs pEaKIHi TOJy4eHUS HEPACTBOPHMBIX B BOJE
ruapokcuioB aeiictBueM KOH Ha comu: MQCly, Alx(SOs)s, Cr(NOs)s,

FeSO4, SnCly; Kakume w3 MONyYEHHBIX THUIAPOKCHUIOB  SIBISIOTCS

am(poTepHbIMU?
42.JlonummTe ypaBHEHUS CIEYIOIINX peaKINii:
— —
a) Cu(OH),; + HNO3 6) NaOH + SO,
B) KOH + Al,Os— r) KOH + Al(Ght);

1) NaOH + NiSO»>
HazoBuTe mpoayKThl peakiuy.

43.Kakue rugpokcuibl HazbiBatoTcs amporepubiMu? [IpuBeauTe npuMepsl.

44 Hanumure ypaBHEHUS pPEAKUUH B3aMMOACHCTBUS THUAPOKCHAA Kajdusl WU
HNO3 ¢ amdorepusivu ruapokcumamu: a)Cr(OH)s; 6) Sn(OH)z; B)
Pb(OH)s.

Oo0pa3zen 3x3aMeHALIMOHHOT0 OUJIeTa



I'PO3HEHCKUIA TOCYJAPCTBEHHBIN HE®TSHOMI
TEXHUYECKUHA YHUBEPCUTET
HucruryT HepTH M rasa
BUJIET Nel
JAucounimna: «XHUMHU»
Chnennaiannocrtb. 13.03.01 Cemectp: |

1. Jlns aToma sneMeHTa ¢ IopsAKOBbIM HOMepoM 20 yKa3aTh:

— noJjoxxeHue B [lepuonnyueckoi cucteMe 3JIEMEHTOB (IEPHOJ, TPYIIA,

MOATPYIIA);

— COCTaBHUTb 3JICKTPOHHYIO U ANEKTPOHHO-TpahUUIECKyI0 (OPMYIIBI;

— OIpEAeNIUTh CBOWCTBO (METal, HEMETa);

— Ha3BaTh BAJICHTHBIE DJICKTPOHBI;

— yKazaTb BQJEHTHOCTb JSTOTO0 d3JEeMEHTa B HOPMAJIbHOM U

BO30YKJICHHOM COCTOSIHUU;

— YHUCJIO NPOTOHOB, HEUTPOHOB, IJIEKTPOHOB.
2. C KakuMH M3 TIEPEUMCIICHHBIX BEIIECTB MOXKET pearupoBaTh OKCHUJl KaJIbLIUS:
okcup O6apusi, Boaa, docdopHas kucinota, okcus xyuopa (VII), ruagpokcua kamus,
HUTpAT UMHKA. 3aluIINTe YypaBHEHUS BO3MOXKHBIX pEaKIUil U HaMUIIUTE
IIPOIYKTBI PEAKLIUN.
3. 3anummuTe ypaBHEHHs peakiuii B3aumojneictBus amdoreproro Zn(OH).c
pacTBOpaMH a) TUAPOKCUIA HATPUS; O) CONSTHON KUCIOTHI.

«YTBEPXIAKO»
« » 202 o 3as. kagheopoii I1.3. Mazenaes

Bomnpocsl k py0e:xHoO# aTTecCTALlUN:
II cemecTp
I pyGexnas arrecranus
1. 3anuimMTe ypaBHEHUS PEaKLUUil B MOJEKYJISIPHOM U HOHHO-MOJIEKYJISIPHOM
BU/JIE, IPOTEKAOIINX B BOJHBIX PACTBOPAX MEXKIY CIEAYIOIUMA
BemiectBamu: a) HCl u NaOH 0) Na,S u Pb(NO3),8) NaClO u HNOs.
2. CocTaBbTe MOJIEKYJISIPHBIE YPABHEHUS PEaKlUid, KOTOPbIM COOTBETCTBYIOT

CJIEIyIOLME HOHHO-MOJIEKYJIIPHBIE YPABHEHHUS:

8.) 8032' + 2H* = S0, + H,0

6) ZnOH* + H* = Zn** + H,0



3. Omnpenenute cpeny pacTBOpoB (Kuciasi, HelTpaibHasi, ocHoBHas1) u pH (>7,
= 7, <7) canenyromux coneit: FeSO4, NaSO3,Na,;SO,4, FeSO;. Hammmmre
BO3MO>KHBIE YPaBHEHHUSI pEaKIIUi THIPOIIN3a COTCH.

4. CocTaBbTE ypaBHEHHUS THAPOJH3A, NPOUCXOIAIICTO TPU CMEITUBAHUH
pactBopoB K;S u CrCl;. Kaxnpgas u3 B3AThIX COJCH THAPOJIH3YETCS
HEOOpaTUMO JI0 KOHIIA ¢ 00pa30BaHMEM COOTBETCTBYIOIINX COJICH.

5. MoOryT v MPOUCXOUTH OKUCITUTEIIBHO-BOCCTAHOBUTEIHHBIC PEAKITUH
Mexay cienyromumu BemectBaMu: HoS u HI, HaS m HaSO3, HSOs 1
HCIO,?

6. YpaBHsIiTEe peaki1o METOIOM AIEKTPOHHOTO OalaHca:

P + HIO; + H,0 — HgPO, + HI

7. 3anummTe BO3MOXKHBIC YPaBHEHHS pPEaKIMii B3aUMOJCHCTBHUS METAJIJIOB: a)
Zn, 6) Cu B) Na, ¢ pactBopamu cienyromux Bemects H,O, NaOH, H,SO,
pas6, HZSO4 KOHII HCl, HNO3, FeSO4.

Oo0Opa3zen OnJieTa HA pyOeKHYIO ATTECTALUIO

buaer
1. 3anummTe ypaBHCHUS PEaKIUi B MOJICKYJIIPHOM U HOHHO-MOJICKYJIIPHOM
BHJIC, IPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKIY CIICIYIONUMU
BemiectBamu: a) HCl u NaOH 0) Na,S u Pb(NO3),8) NaClO u HNOs.
2. CocTaBbTe MOJICKY/ISIPHBIC YPABHCHUS PEAKIIUA, KOTOPHIM COOTBETCTBYIOT
CJICYIOIIE HOHHO-MOJICKYJIIPHBIC YPAaBHECHUS:

a) 8032' + 2H* = S0, + H,0

6) ZNOH* + H* = Zn** + H,0

II pyOe:xxnas aTrecTanus:



1. 3anumuTe ypaBHEHHUS PEaKIuii B MOJIEKYIIPHOM U HOHHO-MOJIEKYIIPHOM
BHJIE, IPOTEKAIOIINX B BOJHBIX PACTBOPAX MEXKAY CICAYIOIIUMU
BertectBamu: a) HCl u NaOH 6) NayS u Pb(NO3)28) NaClO u HNOs,

2. CocTaBbTe MOJIEKYJISIpHBIC YPAaBHEHUS PEAKIIHUi, KOTOPBIM COOTBETCTBYIOT

CICAYIOIINC NOHHO-MOJICKYJISIPHBIC YPAaBHCHHA!

a) SO3* + 2H" = SO, + H,0
6) ZNOH* + H* = Zn?" + H,0

3. Ompenenute cpemy pacTBOpPOB (KHCIas, HEHTpanbHas, oOcHOBHas) U pH (>7,
= 7, <7) cnenyromux coneit: FeSO4, Na;SO3,Na,SO,4, FeSO;. Hamummre
BO3MO>KHBIE YPABHEHUS PEAKIIMI THIPOJIN3a CONEH.

4. CocTaBbT€ ypaBHEHHUS THAPOJIN3A, MPOUCXOJAIIECTO TPU CMEIIMBAHUU
pactBopoB KyS wum CrCls. Kaxkmas u3 B3ATBIX COJICH THIPOIH3YETCS
HEOOpaTUMO /10 KOHIIa C 00pa30BaHUEM COOTBETCTBYIOIIUX COJICH.

5. MoryT 1 MPOUCXOUTH OKUCITUTEIIbHO-BOCCTAHOBUTEIBHBIC PEaKIIUU
MeXxay ciaeayromumu BemectBamu: HpS u HI, HyS n HpSO3, HoSOs m
HCIO,?

6. YpaBHsiiTe peakifio METOIOM AJIEKTPOHHOTO OajiaHca:

P+ HIO; + H,O — H3PO, + HI

7. 3anummTe BO3MOXKHBIC YPaBHEHUSI PEaKlUi B3aUMOJCHCTBUS METAJJIOB: a)
Zn, 6) Cu B) Na, ¢ pactBopamu cienyromux Bemects H,O, NaOH, H,SO,
pas6y H2SO04 wom, HCl, HNO3, FeSO..

Oo0pa3zen OnJieTa HA pyOeKHYIO ATTECTALUIO

buaer
1. Vkaxwre, kakue u3 ciaeayronux Bemect Cly, KoCrO4, HCIO, KMNOy,
MnSQ4, B pacTBopax MposBIISIIOT a) TOJILKO OKUCIUTEIHHBIE CBOWCTBA 0)

OKHCJIUTEIHHO-BOCCTAHOBUTENBHYIO ABOMCTBEHHOCTh. OOOCHYHTE OTBET.



2. MoryT 1 MPOUCXOIUTh OKUCIUTEIHFHO-BOCCTAHOBUTEIHHBIC PEAKITHH
Mexay caeayromumu BemectBamu: HpS u HI, HoS n HySO3, HSOs
HCIO4?

3. YpaBHsiiTe peakinio METOI0OM 3JIEKTPOHHOTO OanaHca:

P+ HIO3 + H,O — H3PO, + HI

Bomnpocsl k 3xk3aMeHy

1. Xumuyeckas TepMoauHaMuka. OCHOBHBIE TIOHATUS. DHEPreTUYECKHUE
2 PeKThl XUMHUUECKUX peakiuil. BHYTpeHHssI 2HEprusi M DHTAJIBIIHSA.
OHTanbnus oOpa30oBaHUs BEIIECTBA. TepMOXHMHUYECKHE 3aKOHBI U
ypaBHEHHUsI. DHTPONHUS U €€ HU3MEHEHUE IMPHU XUMHUYECKHX IIpolieccax.
YcnoBus caMOINPOU3BOJILHOTO MPOTEKAHUS PEAKIIUH.

2. XuMHU4YecKass KWHETHKAa W paBHOBECHE. [ OMOTEHHBIE W TETCPOTCHHBIC
nponeccbl. CKOpPOCTh XMMHYECKUX peakiuid. dakTopbl, BIMUSIONIME Ha
CKOpOCTh  peakuuu. KaranuzaTtopsl ¥ KaTaJIUTUYECKUE  CHUCTEMBI.
XUMHUUYECKOE€ PABHOBECME B TOMOIEHHBIX W TE€TEPOTrCHHBIX CHCTEMAaX.
[Tpunuwmn Jle-IlaTemnbe.

3. PactBopbl. Obmias xapakTepucTika. THIBI TucnepcHbIX cucteM. CrocoOsl
BBIpAXKEHUS COCTaBa pacTBOpPOB. PacTBopeHHE Kak (PU3MKO-XUMHUYECKHUI
nporecc. Pas6aBiennrle, KOHIIEHTPUPOBAHHBIE, HCEHACBIIICHHBIC,
HACBIIICHHBIE U TEPECHIIMIEHHBIE pacTBOPhl. PacTBopuMocTh. BiusiHue
MPUPOJIbI CBSI3M B BEIIECTBE M B PACTBOPUTEJIE HA PACTBOPHUMOCTb.
PacTBOpbI HERNEKTPOIUTOB. INEKTpoJUTHYECKass Auccounanvs. CUlbHbIC
U ci1a0bIe DJIEKTPOJIHUTHI.

4, NoHHbIE paBHOBECHS B pacTBopax. PacTBophl 3eKTpouTOB. CHUIIBHBIE U
cnabpie aekTposuthl. CreneHp auccouuanuu. KoHcTaHTa aucconuanuu

(noHM3anMM) KUCIOT U ocHOBaHuil. KommiiekcHble coenunenusi. [lopeaenue



KOMIUIEKCHBIX ~COCIMHEHMH B BOJHBIX pacTBOpax. YCTOMYMBOCTH
KOMIUJIEKCHBIX COEJMHEHU B BOOHBIX pacTBopax. KoOHCTaHTa HECTOMKOCTH.
['maponus coner. MoHHOE mpoM3BEAECHUE BOJBI. BOMOPOIHBIN MOKA3aTENb.
OOMEHHBIC peaklMu B BOJHBIX pacTBOpaxX. KHCIOTHO-OCHOBHBIE CBOMCTBA
COCJIMHEHUN (TEOpHs ANEKTPOJUTHUYECKON mucconuanuu). [IpousBeneHue
pPacTBOPUMOCTH. Y CIIOBUSI OCAKJICHHS U PACTBOPEHUS OCATKOB.
OKUCANTETLHO-BOCCTAHOBUTEIIHHBIC peaKunu. OxkucnauTenn,
BOCCTAHOBUTENb, OKHUCJIEHUE, BOCCTAHOBJIECHHE. THUIBI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX MPOLIECCOB: MEXKMOJIEKYJISIPHBIE,
BHYTPUMOJIEKYJISIPHEIE, JTUCTIPOTIOPLIMOHUPOBAHHUE. CocraBnenue
YPaBHEHU  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUA  METOJAMHU
ANIEKTPOHHOTO OajlaHca U TMOJypeakiuid (MOHHO-JIEKTPOHHBIA METOJ).
BiusitHue  KUCIOTHOCTM ~ Cpedbl  HAa  HPOAYKTBl  OKHCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakiuid. OLeHKa TEPMOJUHAMUYECKON BO3MOKHOCTH
MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MO CTAaHJIAPTHBIM
ANEKTPOAHBIM NOTEHIMAIaM. PsaaHanpsKeHUMMETaILIOB.
DJIEKTPOXUMHUYECKUE TMPOLECCHl. [ AIbBAHUYECKUU DJIEMEHT, >IECKTPOJ,
AIEKTPOAHBIN (OKMCHIUTEIBbHO-BOCCTAHOBUTEIIBHBIN ) MOTEHIIHAII,
anexkTpoasxkymas cuna (3C) mpormecca, cBsa3b ee ¢ sHeprueit ['mb0Oca.
VYpasuenne Hepucra. Koppo3usi MeTa/sioB M CIUIABOB: XHMHUYECKas,
ANeKTpoXxuMuyeckas. BoJopoaHas W KUCIOpOAHAas  JEHOJISPU3ALMU.
CrocoObl  3allUTBl OT KOPPO3UHU. OJIEKTPOJIM3 PACIUIaBOB M BOAHBIX
pacTBOPOB 3IEKTPOJUTOB. 3akoHbI Dapazesi.

OOmue cBoiiCTBa METAIOB M UX coenuHeHuit. OOIIas XapaKTepucTuKa
METAJJIOB. MeTtaimuyeckasi CBsI3b. 3aBUCUMOCTh CBOMCTB METAJLUIOB OT MX
MOJIOKEHUST B Iepuoandyeckon cucreme siemeHTtoB .M. Menpaeneena.
Haxoxnenue MeramnoB B mpupoge. Munepansl u pyasl. Knaccudukarms
MUHEpaJIOB.  [IpompbllliyieHHBIE ~ CHOCOOBI  TMOJYyYEeHHS  METaJlIOB:
MMUPOMETAJUTYPTrUYECKUM, TUIPOMETAILUTYPIrUYECKU N,

AJIEKTpOMETAIUTYpruueckuil. DOU3NYECKMEe U  XUMHYECKUE  CBOMCTBA



MeTtamioB. WX oTHomeHue K HEMCTalylaM, BOAC, IICIIOYaM, KHUCIIOTaM,
CMCCIM KHCJIOT. HN3meHeHue KHCJIOTHO-OCHOBHBIX, OKHCIIUTCIIbHO-

BOCCTAaHOBHUTEIBHBIX CBOMCTB Ba)KHEHIIINX COGI[I/IHGHI/IfI MCTAJIIIOB.

Oo0pa3zen 3K3aMeHAIIMOHHOTO OMJIeTA

I'POSHEHCKHNH I'OCYJAPCTBEHHBIA HE®TSIHON
TEXHUYECKHWHA YHUBEPCUTET
HucruryT HepTH M rasa
BWJIET Nel

JAucuunimna: «XHMHUA

Crnennaasnoctb. 13.03.01 Cemectp: |1
1. HazoBuTte cieayoomme COeAMHEHNS, HAMMUIINTE YPaBHEHUS TUCCOLUALINH,
npuseaute rpaduueckue Gopmyist 3Trx coeauaeHU Ni(NOs),, Mg(OH),
RbOH, KHCO:s.

2. Hanummmre ypaBHEHHUS BO3MOXKHBIX PEAKIil B HOHHO-MOJICKYJISIPHOM BUJIE:

RbOH + Ni(OH), —» KOH + Pb(NO3), —
CsOH +H,S0O; — NaOH + N,Os —
3. MeTOIIOM QJICKTPOHHOI'O 6aﬂaHC3 COCTAaBbTC YpPAaBHCHHA OKHCIHUTCIIBHO-
BOCCTAHOBHUTCIIBHBIX peaKHHﬁ:
Nal+NalO3;+H,S0,4= 1,+Na,SO4+H,0
MnO,+NaBiO;+HNO; = HMnO4+Bi(N03)3+NaN03+H20

«YTBEPXIAIO»
« » 202 e 3as. kagedpot /1.3. Maenaes

7.3. Tekyuuii KOHTPOJIb
3amanust 17151 BBITIOJIHEHUS JJa00OpaTOPHBIX paboT

JlaGoparopHas padota Ne 1. IlomydeHue u cBOWCTBa OCHOBHBIX THIPOKCHIOB.
JlaGoparopHas pa6ota Ne 2. Ilonyuenue u CBOMCTBA am(doTepHbIX
THIPOKCHUIOB.
JlaGoparopHas pa6ota Ne 3. Xumuuyeckue CBOMCTBO KUCIIOT.
Jlabopatopnas pabota Ne 4. TlosydeHue v CBOMCTBA CPEHUX COJICH.
JlabopaTtopHas pabota Ne 5. MloHHO-MOJIEKYJISIpHOE YpPaBHEHHE.

JlaGoparopHas pa6ota Ne 6.  IlonmydeHue u cBOMCTBa OCHOBHBIX COJIEH






7.4. Onucanne noka3zarejel 1 KpuTepueB OLIEHUBAHUSI KOMIIETEHI[UI HA PAa3JIMYHBIX 3Tanax ux GopMupoBaHus,

OIMHUCaHHuEe NIKAJbI ONCHUBAHUIA.

Taoauua 6
[Inanupyemble pe3yJibTaThl Kpurepun oneHHBaHNsl Pe3YJbLTATOB 00YUeHHs HaumenoBauue
OCBOEHHSI KOMNIETEHIMH meHee 41 0a/1J10B 41-60 o6a10B
(Hey10B1€TBOPUTEB|(YA0BJIETBOPUTEH OLEHOHOTO
H0) H0) 61-80 6a/110B 81-100 6ay10B
cpeacTBa

(xopomo)

(0TJIMYHO)

OIIK-1 CriocobeH ocyliecTBIsATh TOUCK, 00pabOoTKy U aHAIU3 HH(GOPMAIIMU U3 PA3INYHBIX HCTOYHUKOB U PEJCTABIATH €¢ B TpeOyeMoM dopMarte ¢
MCIIOJIb30BaHNEM MH(GOPMAITMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTUN

3HaTb: - OCHOBBl  XuMuH, | OparmMeHTapHble Henonnele CdopmupoBannsie | ChopmupoBaHH
($U3MKH, SKOHOMUYECKOHN TEOpUH;  [3HAHHS 3HaHUSA , HO coJiepKalue | ble
OT/eJIbHBIE
npoGeibl 3Hanus | CACTEMATHYECKHE
3HaHUS
Ymern: - pemars craHgaptHbeie | YactuuHble ymeHus | Hemomnnsie Ymenus nonnsie, | ChopmupoBaHH
npodeccuoHalIbHBIE — 3aJaud  C YMEHHUS JIOITYCKaOTCs bIE
IPUMEHEHUEM HeOoJIbIINE yMeHHS
€CTECTBEHHOHAYYHBIX " OIINOKH
0OIIIENHKEHEPHBIX 3HaHUMH,
METO/I0B MaTEMaTH4YECKOTIO

aHajIn3a U MOACIIMPOBAHUAA,

burer wa 1 pybOexHyro
aTTECTAIHIO
bunmer wa 2 pybOexHyro
aTTECTAIHIO

Bonpocsl k 1abopaTopHbIM
3aHATUSAM
Temsl pedepaToB




Baanerb: - TeopeTHyeckoro u
AKCIIEPUMEHTAILHOTO
HCCIIEN0BaHUS 00BHEKTOB
npohecCuOHATBLHOM
JIeITCIIbHOCTH.

YacTHYHOE BlIaJCHUE
HaBBIKAMH

Hecucrematuueck
0€ IIPUMEHEHUE
HaBBIKOB

B
CUCTEMATHYECKOM
PUMEHEHHUU
HAaBBIKOB
JIOITYCKAKTCS
poOebI

VYcnemHoe u
CHCTEMATHYECKOE
MIPUMCHCHHE
HaBBIKOB




8. Oco0enHocTH peanu3any JMCHUNIMHBI 1JI UHBAJIWIO0B U JIUI C

OrpaHH4Y¢HHbBIMHA BO3MOKHOCTAMMU 310POBbA

JUIst OoCylmIecTBIEHUs MNPOUEAYpP TEKYLIEro KOHTPOJS YCIEBAEMOCTH H
MIPOMEKYTOUYHON aTTECTaIMU OOYyYaromuXcs CO37JaHbl (POHIBI  OIIEHOYHBIX
CPEICTB, aJalTUPOBAaHHBIE JJII WHBAIMAOB M JHI[ C OrPAaHUYECHHBIMH
BO3MOXXHOCTSIMA ~ 37I0POBbsI M TO3BOJIAIONIUME OIEHUTHh JIOCTHXKEHHE UMU
3aIJIAaHMPOBAaHHBIX B OCHOBHOW 00pa30BaTEeNbHOW MporpaMMe pe3yjibTaToB
oOy4eHHsI W YpOBEHb C(HOPMUPOBAHHOCTH BCEX KOMIICTCHIIUN, 3asBICHHBIX B
oOpa3oBarenbHOM Tporpamme. dopma MPOBEACHHUS TEKYIICH aTTeCTaIlluu IS
CTYJICHTOB-UHBAJUJOB  YCTaHaBIMBAE€TCA C  Y4YETOM  HHIUBUYAIbHBIX
ncuxopu3nyeckux ocoO0eHHOcTeN (YCTHO, MMCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpPE, B (QopMe TecTUpoBaHus u T.i.). [lpu TectupoBaHUU ISt
CIa0OBUIAIINX CTYACHTOB HCIONB3YIOTCA (DOHIBI OIEHOYHBIX CPEACTB C
YKpyIHEeHHbIM TIpudToM. Ha »5sK3amMeH mnpuriamaercs COMPOBOXKIAOIINM,
KOTOpBIA  OOecreuynBaeT TEXHUYECKOE  COINpPOBOXKAECHUE  CTyneHTy. llpum
HEOOXOJAMMOCTU CTYAEHTY-UHBAIUY NPEAOCTABISACTCA JIOMOJHUTEIBHOE BpeMs
JUIsSi  TOJATOTOBKM OTBETa Ha »J3k3ameHe (win 3adere). OOygarommecs ¢
OTPaHUYCHHBIMA BO3MOXKHOCTSMH  3JI0OPOBbSI U OOYYAIOIIMECS HWHBAIUIBI
00€ecreynBalOTCsl MEYaTHBIMUA M AJIEKTPOHHBIMU 00pa30BaTEIbHBIMU PECYpPCAMHU
(mporpaMmpbl, y4eOHbIE TTOCOOUS I CAMOCTOATENIbHON padoThl U T.JA.) B hopMax,

AJAIITUPOBAHHBIX K OTPAHUYCHUAM UX 300POBbA 1 BOCIIPpUATHUA I/IH(l)OpMaI_[I/II/IZ

1) Uil UHBAJIMJIOB W JIMI[ C OTPAaHUYEHHBIMU BO3MOXXHOCTSMH 3JI0POBbS 1O
3pPeHHUIO:

- VIS CJIETNBIX: 3aJIaHUs JJIsS BBIMOJHEHUS HA CEMUHApaxX M MPaKTHYECKHX
3aHATHSAX OGOPMIISIFOTCSL pelibepHO-ToueuHbIM ImpudToM bpaiins wim B BHIE
DIIGKTPOHHOTO  JIOKYMEHTa, JOCTYITHOTO C TIOMOIIbI0 KOMIIBIOTEpa  CO
CIEIUAN3UPOBAHHBIM ~ TPOTPAMMHBIM ~ OOECIIEYCHUEM JUISl  CJIETBIX, JIHOO
3aUNTHIBAIOTCS ACCHCTCHTOM; ITMCHMCHHBIC 3aJIaHWs BBITIOJHSIOTCS Ha Oymare

penbedHO-TOUeUHbIM  mpudToM  bpailing wuam  Ha  KOMIIBIOTEpPE  CO



CHEIHATM3UPOBAHHBIM ~ MPOTPAMMHBIM  OOECIEYEHHEM JJsl  CJemlbIX JH0o
HAJMKTOBBIBAIOTCSI ACCUCTEHTY; OOYYAIOIIMMCS ISl BBINOJIHEHUS 3aJaHusl IpHU
HEOOXOJUMOCTU TPEAOCTABISIETCS KOMIUIEKT MMCbMEHHBIX MPUHAMICKHOCTEN U
Oymara sl mucbMa peibeQHO-TOUCHYHBIM IpupTOM bpaiins, KOMOBIOTEP €O

CIICIIUAJIM3NPOBAHHBIM IIPOTPaMMHbBIM obOecreueHuEM JJIA CIICTIBIX

- I cJa00BUASIIMX: 00ECIeYMBACTCS WHIMBUAYAIbHOE PaBHOMEPHOE
ocsenieHue He MeHee 300 rokc; 0OyyaroUMMCs JUIsl BBIIOJIHEHUS 3a7aHMsl MIpH
HEOOXOIMMOCTH MPEJOCTABISIETCS YBEJIMYMBAIOIIEE YCTPONCTBO; BO3MOKHO
TaK)K€ HMCIOJIb30BaHUE COOCTBEHHBIX YBEJIMUYMBAIOIINX YCTPOWCTB; 3aJaHUs IS

BBITIOJIHEHUS 3aJaHUN 0POPMIISIOTCS YBEIMYSHHBIM HIPUPTOM;

2) 11 MHBAJIUJOB U JIMIl C OTPaHUYCHHBIMHU BO3MO>KHOCTSIMHU 370POBBS IO

CJIyXy:

- WA TJAYXHX H  cIa00cablIamux: 00eCreyuBaeTCs  HaJaudyue
3BYKOYCHJIMBAIOIIEH arnmnapaTypbl KOJIJIEKTUBHOT'O MMOJIL30BaHMUS, npu
HEOOXOIMMOCTH o0yyaromumcs MPE0CTaBISACTCS 3BYKOYCHUJIMBAIOIIAs
amnmnapatrypa WHIUMBHAYaJbHOTO  TOJIb30BAHMS;  MPEIOCTABIAIOTCA  YCIYTH

CYpJIONIEPEBOTUNKA;

- ISl CJIeNMOTJIyXHX JOIyCKaeTCs MMPUCYTCTBHE aCCUCTEHTA, OKa3bIBAIOIIIETO
ycnyrd — THGIOCYpAONEpEeBOAYMKAa  (MIOMUMO  TPEOOBaHWM,  BBITOJHSICMBIX

COOTBCTCTBCHHO JId CJICIIBIX U FJ'IYXI/IX);

3) JUIA JIMI C TSDKEIBIMH HApYIICHUSMH PEYM, TIYXHX, CIa0OCHBIIIANINX
JCKIIMK W CEMHHAphl, IPOBOJAMMEBIC B YCTHOW (opme, MpOBOAATCS B
MCbMEHHOU (hopme;

4) Uil MHBAJIUAOB M JIMII C OIPAaHUYCHHBIMH BO3MOXHOCTSAMHU 370POBbS,
HMEIOINX HAPYIIEHHUsI OMOPHO-IBUTATEJILHOTO anmapara:

- Ul JIMIl ¢ HapyHmICHUSMH  OIIOPHO-JIBHWTaTSIIBHOTO  armapara,
HAPYIICHUSMH JIBUTATEeIbHBIX (QYHKIUH BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM

BCPXHHUX KOHEUHOCTEHM: MHUCHhbMEHHEIC 3alaHKs BBIIIOJIHAIOTCA Ha KOMIIBIOTEPE CO



CHEUUATU3UPOBAHHBIM TPOTPAMMHBIM OOECIIEYEHUEM WJIH HaJAUKTOBBIBAIOTCS
ACCHCTEHTY; BBITIOJHEHHE 3aJJaHUil (TECTOB, KOHTPOJIBHBIX pabOT), IPOBOJAUMEIE B
MUCbMEHHON (popMe, MPOBOASTCS B yCTHOM (opme IyTeM ompoca, Oecenbl ¢

oOydJaroIImcs.



9. YueOHO-MeTOAMYecKOe U MHPOPMAIHOHHOE O0ecTiedeHne TUCIMIINHBI

Ha caiite Oubmmoreku ITHTY mnpencraBneHsl Bce Yy4yeOHO-METOIUYECKHE
matepuansl Kapeapsl OHX, nekuuu no XuMuu, J1aOOpaTOpHBIA NMPAKTUKYM I10

oO111ei 1 HEOPraHUYECKOM XUMHUH | T.]I.

9.1. Jlurepatypa

1. boatpomerok B.B. OO6mias xumus [DJeKTpoHHBIM pecypc]: ydeOHOoe mocodue/
Bonrpomerok B.B.— DOnektpoH. TekcToBble naHHble.— MuHck: Bpimiimas mkona,
2012.— 624 c— Pexum pgoctyma: http://www.iprbookshop.ru/20236.html.— 3BC
«IPRbooks»

2. bontpomerok B.B. OOmias xumus [DneKTpOHHBIH pecypc]: mocobue aisi MOATOTOBKH K
[EHTPATN30BaHHOMY TeCTHpoBaHUIO/ bonrtpomerok B.B.— DiekTpoH. TEKCTOBBIE
nanHsle.—  Munck:  TerpaCucremc, 2012.— 191 c— Pexum poctyma:
http://www.iprbookshop.ru/28157.html.— 3BbC «IPRbooks»

3. AmnapneB A.W. Obmas xumusi. COOpHUK 33JaHU ¢ IPUMEPAMHU PEHICHU [ DIIeKTPOHHBIN
pecypc]: yduebHoe mocobme/ AmapHeB A.U., Adonmna JL.U.— DIeKTpOH. TEKCTOBBIC
nanHsle.—  HoBocubupck:  HoBocuOupckuii  rOoCyAapCTBEHHBIM  TEXHHUUYECKUU
YHHUBEPCUTET, 2013.— 119 c— Pexum JI0CTyTIA:
http://www.iprbookshop.ru/44673.html.— S5BC «IPRbooks»

4. Ab6pamberaeBa H.JI. Tlpaktrikym 1o oOmiedl xumum [DIEKTpOHHBIA pecypc]: ydeOHoe
nocobue/ AOpambrueBa H.JI., AsumeBa JI.M., Apxanrensckas O.B.— DnekTpoH.
TEKCTOBBIE JaHHbIe.— MockBa: MOCKOBCKMI TI'OCYJapCTBEHHBIM YHUBEPCUTET HMMEHH
M.B. JlomoHOCOBa, 2005.— 336 c.— Pexum JOCTyMa:
http://www.iprbookshop.ru/13106.html.— 5BC «IPRbooks»

JJIeKTPOHHBIE 1 HHTEPHET-PECypPChI

1. Ba3za repmoanHaMuveckux naHHbIX — http://webbook.nist.gov/chemistry/;

2. Baza TepMOJMHAMUYECKIX KOHCTAHT YUCTBIX BEUICCTB —
http://cea.grc.nasa.gov/;

3. TepmomnHaMu4eckue CBOMCTBA HHAMBUAYAIBLHBIX BellecTB. CIpaBouHOE

m3nanue /B.I1. I'mymiko (OTBETCTBEHHBIN pelakTop) —
http://www.chem.msu.su/rus/tsiv/;

4. CaiT, cCoIep>KUT HECKOJIbKO 0a3 TaHHBIX (PA30BBIX JUATPAMM —
http://www.crct.polymtl.ca/fact/documentation/ —

5. Taomama M. Menneneesa http:/Awwv.webelements.com

9.2. Meroanyeckue yKazaHHs M0 OCBOCHHUIO IUCIIUTLIAHBI « X UMUS»
(cm.IIpunoxenue)



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.MaTepuajJbHO-TEXHUYECKOE O0ecneuyeHue TN CHUIINHBI

10.1. B ydeOGHOM mporiecce I OCBOCHHUS JAUCIUILIMHBI HCIOJB3YIOTCS
CJIETYIONTHE TEXHUUECKHUE CPEICTRA:

-XHUMHYECKast JIaA00paToOpHsi, XHMUYECKHUE PEAKTUBBI;

-KOMITBIOTEpPHOE W MYJIbTUMEIUWHOE 000pyJoBaHHE (HA JEKIUAX, IS
CaMOKOHTPOJISI 3HAHUKM CTYJEHTOB, JUIsl 00ECIICUEHUS CTYACHTOB METOIUYCCKIMHU
PEKOMEHIAIMSMU B DJIEKTPOHHOU dopme);

-ipuOOpel U 00OpyJI0BaHHE Yy4eOHOro Ha3HAYeHHUs (MPH BBHITTOJTHEHUU
71a00paTOPHBIX PadoT);

[Iporpammoil TUCHUIIIUHBI MPEAYCMOTPEHO HCIIOJIb30BAHUE COBPEMEHHBIX

IPOrpaMMHBIX KOMILJIEKCOB U TEXHOJOTUM 11t 00padoTku pe3ynbratoB HUPC.

11. [lomoiHeHnst U ©I3MEHEHUs B padoyeil MporpaMMe Ha y4eOHbIH ro/Q

JlomosiHEeHUsT U U3MEHEHUsi B paboune NporpaMMbl BHOCSTCS €XKETOJIHO
nepea  HavyajloM HOBOro ydeOHoro roga mno (opme. W3meHeHus AOMHKHBI

O(l)OpMJIHTBCSI JOKYMCHTAJIbHO X1 BHOCATCA BO BCC YUTCHHBIC DK3CMILIAPLI.



IIpunoxkenue

1. MeToauueckue yKa3aHusi 1Js1 00y4arOIIUXCs MO MJIAHUPOBAHUIO U
OpPraHu3anuu BpeMeHH, He00X0IMMOT 0 /1JIs1 OCBOEHHS TN CIUNJINHBI.

W3ydyeHnne pekoMeHAyeTcss HadaTh C O3HakKOMJIGHHS C pabodeid
IporpaMMOi  JUCHMIUIUHBI, €€ CTPYKTypOH U COJCp)KaHUEM pa3feiioB
(Momyneit), (OHIOM OIICHOYHBIX CPEJCTB, O3HAKOMHUTbCS C  Yy4ueOHO-
METOANYECKUM U MH(HOPMAITMOHHBIM 00€CTICUCHUEM JTUCIIATIITUHBI.

I[I/ICHHHJII/IHa «XUMHSI» COCTOUT U3 S5 CBSA3aHHBIX MCIKIAY co0010 TCM,
O6€CH€‘—II/IBaIOIHI/IX MMOCJICA0OBATCIIbHOC N3YUCHUC MaTCpualia.

OOydeHre MO NUCHUIUIMHE «XUMHS» OCYIICCTBIISACTCS B CICHYIOIINX
dbopmax:

1. AyautopHbie 3aHATHs (JISKIHMH, JTAOOPATOPHbIE).

2. CamocTosiTenpHass paboTa CTylaeHTa (IMOJATOTOBKA K  JICKIIHSIM,
naboparopHbeIM/pedeparaM, U1 UHBIM (popMaM MUCBMEHHBIX pa0OT, BHIITOJIHECHUE
aHaM3a KeMCcOB, MHAWBUyIbHASI KOHCYJIBTAIINS C TTPEMO aBaTeIIeM).

3. MHTepakTUBHBIC (OPMBI TIPOBEACHUS 3aHATHN (KOJUIOKBHUYM, JICKIIHSI-
JUCKYCCUsl, TPYIIIIOBOE pelIeHUe Kekca U 1p.hopMbl).

Y4eOHBIE MaTepuan CTPYKTYPHPOBAaH W H3yYCHHUE JTUCHUTINHBI

IMPOU3BOAUTCA BTEMATHUYECKOU IIOCJIEA0OBATCIBbHOCTH. Ka)KI[OMy Ha60DaTODHOMV

3aHATHIO U CaAMOCTOATEIBHOMY M3YYEHMIO MaTepualla IpeAlIeCTBYET JEKIUs 110
naHHOM Teme. OOyuyaroluecs CaMOCTOSITEIbHO MPOBOJAT IPEIBAPUTEIBHYIO
IIOATOTOBKY K 3aHATUIO, NPUHUMAIOT AKTUBHOE M TBOPYECKOE YyYacTHE B
OOCYXKJIEHUM TEOPETHUECKUX BOIPOCOB, pa3dope NpOOJEMHBIX CUTyallUd H
MOMCKOB MyTell MX pemieHus. MHorue npoOiemsbl, u3ydaemble B Kypce, HOCST
IUCKYCCUOHHBIM XapakTep, 4YTO MNPEANOJaracT HHTEPAKTUBHBIN XapakTep
ITPOBEJICHUS 3aHATHI HAa KOHKPETHBIX IPUMEpPaX.

Onucanue NocieI0BaTeIbHOCTU JEUCTBUN 00y4aroerocs:

[Ipu n3yuenuun Kypca ciieAyeT BHUMATEIbHO CIyIIaTh U KOHCIIEKTUPOBATH
MaTepuay, W3JaraéMbld HA AayJIUTOPHBIX 3aHATHAX. s ero moHumMaHus u
KAQYECTBEHHOI'O YCBOCHUS PEKOMEHIYETCS CIIEAYIOIIAs IMOCIEI0BATEIbHOCTh
JICUCTBUU:

1. Tlocne oxoH4YaHUs y4e€OHBIX 3aHSATHM JJIS 3aKpeIUICHUs MaTepuana
IPOCMOTPETh M 00JlyMaTh TEKCT JIEKI[MU, MPOCITYIIAHHON CEroJiHs, pa3o0parthb
paccMoTpennbie npuMepsbl (10 — 15 munyT).

2. [Ipy moAroTroBke K JEKIMH CIEAYIOLWIEro JHS TOBTOPUTH TEKCT



MPEIbIYIICH JICKITUH, MTOJayMaTh O TOM, Kakash MOXET OBITh CIIeIYyoIas Tema
(10 - 15 munyT).

. B Teuenue Hemenwm BBHIOpATh BpeMs At pabOTHI ¢ JUTEpaTypoil B OMOIHOTEKE
(mo luacy).

. [Ipu moaroroBke k Ja00PATOPHOMY 3aHSITHIO MTOBTOPUTH OCHOBHBIC MOHSTHS IO
TEME, U3Y4UTh NpuMepbl. Pemas KOHKPETHYIO CHUTYallHio, - TPEIBAPUTEIHHO
MIOHATH, KaKOW TEOPETUYECKHUI MaTepHall Hy)KHO HCIOJIb30BaTh. HameTHuTh 1ian
pelIeHus1, TonpoOoBaTh Ha €ro OCHOBE PELIUTH JJaOopaTOpHbIE PaOOTHI.

2. Meroauyeckue yka3aHus 1m0 padore o00y4arwuuxcsi BO Bpems
NMPOBeACHUS JCKIUM.

Jlekupun farOT OOY4YAOIMIMMCS CHCTEMATH3UPOBAHHBIE 3HAHUSA [0
JUCLMIUIMHE, KOHLIEHTPUPYIOT UX BHUMaHHE Ha HauOoJiee CIOXKHBIX U Ba)KHBIX
Bonpocax. Jlekuuu 0OBIYHO M35IaratoTcsi B TPAAULMOHHOM WIH B IPOOJIEMHOM
ctuie. s CTyZeHTOB B OOJBIIMHCTBE CIy4aeB B NPOOJIEMHOM CTHUIIE.
[IpoGneMHBI CTUIL TMO3BOJSET CTUMYJIUMPOBATH AKTUBHYIO IMO3HABATEIBHYIO
NEATEIBHOCTh OO0YYalOIUMXCSl M HX HMHTEpeC K AUCHUIUIMHE, (HOPMUPOBATH
TBOPYECKOE MBILIUICHHE, MPUOErarb K MPOTHUBOIOCTABICHUSM WU CPAaBHEHHSIM,
nenarb  000OIIeHMWs, AaKTUBU3UPOBATH BHHMAaHUE OOYyYalOIIUXCA IYyTEM
[IOCTaHOBKHU IPOOJIEMHBIX BOIPOCOB, MOOUIPATH JUCKYCCHIO.

Bo BpCM:1 JICKIIMOHHBIX 3aHATUMN PEKOMCHAOYCTCA BECTHU
KOHCIICKTUPOBAHHC y‘—IC6HOFO MaTcpurala, 06pa1uaTL BHHUMAaHUC Ha
(bOpMy.]'II/IpOBKI/I N KaTCropuu, paCKpbIBAIOOIUC CYTh TOI'O HJIM HMHOI'O ABJICHUAI,
HJIA IIPOLCCCOB, BBIBOABI U IIPAKTHUYCCKUC PCKOMCHAAIIHNH.

KoHcnekT nexiuu gydiine mojapasaeisaTh Ha MyHKTHI, COOI0Aas KPacHYIO
CTPOKY. DTOMYy B OOJIBIIION CTeneHHu OyAyT CrocOoOCTBOBAThH BOIPOCHI IJIaHa
JIEKIMH, TPEJIoKEHHbIe TpenojaBarensM. Cremyer oOpamiaTh BHUMaHHE Ha
aKIICHTHI, BEIBOJIbI, KOTOPHBIE JIENIaeT MPerno/iaBarelib, OTMe4asi Hanbosee BaKHbIC
MOMEHTHl B JICKIIMOHHOM MaTepuaje 3aMeYaHUsIMU «BaXHO», «XOPOIIO
3alIOMHHATH» U T.I. MOXHO J€1aTh 3TO M C MTOMOIIBIO Pa3HOIBETHBIX MapKEepPOB
WU PYYEK, TIOTYEPKHUBAsi TEPMUHBI M OTIPEICIICHHUS.

[Henmecoobpa3zno pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAILCHUH,
ab0OpeBuatyp u cumBojoB. OMHAKO TpU JaNbHEWIEH paboTe ¢ KOHCIEKTOM
CUMBOJIBI JIyYIlle 3aMEHUTH OOBIYHBIMH CJIOBAaMHU I OBICTPOTO 3PHUTEIBHOTO
BOCIIPHSTHS TEKCTA.

Pabortas HaJ1 KOHCIIEKTOM JIEKIIMH, HEOOXOIMMO MCIOIb30BaTh HE TOJIBKO
OCHOBHYIO JIUTEPATypy, HO H Ty JIATEPATYpPY, KOTOPYIO JONOJHHUTEIBHO



PEKOMEHIOBaJ MpernojaBareiab. IMEHHO Takas cepbe3Hasi, KpOIoTInBas padoTa
C JIEKUIMOHHBIM MAaTEpHaJIOM T[O3BOJIUT TJIYOOKO OBJAAETh TEOPETUYECKUM
MaTepHaJIOM.

TemMaruka Jekiuil 1aeTcs B paboueid mporpaMme JUCIUTIIAHEIL.

3. Meroauueckue yka3zaHus O00y4alIMMCH 10 TOATOTOBKE K
JIA00PAaTOPHBIM 3aHATHUSM.

Ha pa0opaTopHbIX 3aHATUSAX MPUBETCTBYETCS AaKTUBHOE Yy4YacTHE B

00CY)XICHHMH KOHKPETHBIX CUTYyaIlul, CIOCOOHOCTh HAa OCHOBE TOJyYEHHBIX
3HaHUN HaxXoAuTh Haubosiee d(PPEKTUBHBIC PEIICHUS MOCTABIECHHBIX MPOOIEM,
YMETh HAXOUTH MOJE3HbIN JOTOJIHUTENbHBIM MAaTEPHUAI 110 TEMATUKE 3aHATHI.

CTy,Z[eHTy PCKOMCHAYCTCA cacayronmasa cXeMa IIOATrOTOBKH K
CCMHUHAPCKOMY 3aHATHIO:

1. O3HakOMJICHHE C IUIAaHOM JIaDOpaTOPHOTO  3aHSATHs, KOTOPBIN
OTpa)kaeT CoJAEpKaHUE IPEAI0KEHHON TEMBI;

2. IIpopaboTaTh KOHCIIEKT JIEKIIUN;

3. [IpouuTars urepaTypy.

B mpouiecce mNOATOTOBKM K TMPAKTUYECKUM 3aHITHSM, HEOOXOIMMO

O6paTHTI) 0c000¢ BHMIMaHUE Ha CaMOCTOSITEIHLHOE HN3YyUCHUC peKOMeHHOBaHHOﬁ

nutepatypsl. [Ipyu Bcell TOIHOTE KOHCIIEKTUPOBAHHUS JIEKIIUU B HEW HEBO3MOKHO
M3JIOKATh BECh MaTepuall HW3-3a JIMMUTA ayAuTOPHBIX 4YacoB. [loatomy
caMOCTOsITeNIbHasi paboTa ¢ y4yeOHUKaMHU, YYEOHBIMU TMOCOOUSMH, HAYYHOM,
CIIPaBOYHOM JIUTEPATYpPOM, MaTEPUAIIAMU NTIEPUOIUUECKUX U3MaHuU U IHTepHEeTa
apnsiercss HauOosiee S(PPEKTUBHBIM METOJOM MOJYUYEHHUS JIOMOJHUTEIIbHBIX
3HaHWM, TO3BOJSIET 3HAYMUTEIBHO AKTHUBU3MPOBAaTh IPOLECC  OBJIAJACHUS
uHpopManueii, crnocoOcTByeT Oosiee TIIyOOKOMY YCBOCHHIO H3y4aeMOIO
Marepuana, popMUpYyeT y CTYJEHTOB OTHOLIEHUE K KOHKpETHOM mpobieme. Bee
HOBBIE TIOHATHS M0 U3y4aeMOU TeMe HeOOXOAUMO BbIYUUTh HAU3YCTh U BHECTH B
rJI0CCapyil, KOTOPBIN LEIECO00pa3HO BECTH C CAMOTr0 Havajla U3y4yeHHUs Kypca;

4. OTBETUTH Ha BOIMPOCHI IJIaHa Ja00PATOPHOIO 3aHSTHUS;

5. BBITIOJTHUTH JOMaIITHEe 3aJaHue;

6. [Ipu 3aTpynHeHUsAX CHOPMYIUPOBATH BOMPOCHI K MPENogaBaTelto.
Pesynbrar Takoi pabOThl JOJKEH MPOSBUTHCS B CIOCOOHOCTH CTYACHTA

CBOOOJTHO OTBETUTh HA TEOPETHYECKHE BOIPOCHI MPAKTHUKyMa, BBICTYyNaTh U
y4acTBOBaTh B KOJUIGKTUBHOM OOCYKIIEHUU BOTPOCOB H3y4aeMOW TEMBbI,
MPAaBUJILHO BBINIOJHATh MPAKTUYECKUE 3aaHUs W HWHBIE 3aJaHus, KOTOPHIC
narTcs B (DOHJIE OIEHOYHBIX CPEJCTB TUCITUTUIMHBI.



4. MeToaguyeckne YyKazaHus O0y4YalOIIMMCH 10 OPraHM3aLMU
CaMOCTOAATe/IbHOMN PadoOThI.

[enp opranu3anuu caMOCTOATEILHONU PaOOTHI 1O AUCHUILTUHE «XUMHUSD) -
9TO yrayOjeHWe W pacluIMpeHre 3HaHWUN B 00JacTH XUMHUH; (HOPMHUPOBAHUE
HaBbIKa M MHTEpECa K CAMOCTOATEIbHON MO3HABATEIBHOMN 1€ATEIHHOCTH.

CamocrosiTenpbHas paboTa 0OyJaronIUXcsl SIBJSETCS BAKHEUIIMM BHIOM
OCBOCHUSI COJICP>KAHUS AUCHIUTUINHBI, TOJATOTOBKU K MPAKTHUECKUM 3aHITHSIM U K
KOHTPOJIbHOM padore. CroJla K€ OTHOCATCA M CaMOCTOSITENIbHOE YIIyOJICHHOE
U3ydyeHue TeM JucuuIuiiHbl. CaMocTosiTeNnbHass paboTa MpeAcTaBisieT coOoM
IOCTOSTHHO JIEWCTBYIOUIYIO CHUCTEMY, OCHOBY OOpa30BaTENbHOIO Ipoliecca U
HOCUT HCCJIEOBATEIbCKUM XapaKTep, YTO MOCIYXHUT B OyAylIeM OCHOBAaHUEM
JUIA HANMCAHMsI BBINYCKHOW KBaJU(UKAUMOHHOM pabOThl, NPAKTHUYECKOIO
MPUMEHEHHUS TOTyYEeHHBIX 3HAHUH.

Opranuzainusi caMOCTOSITENIbHOM pabOThl 00YyYAIOIIUXCS OPUEHTUPYETCS
Ha AaKTUBHBIE METOJbl OBJAJCHHS 3HAHUSMH, pPA3BUTHE TBOPYECKHUX
CIIOCOOHOCTEM, Mepexo/1 OT MOTOYHOTO K MHAUBUAYAJIU3UPOBAHHOMY O0YUYEHHUIO,
C Y4€TOM NOTPEOHOCTEN U BO3MOKHOCTEN JIMUHOCTH.

[TpaBuiibHAsE OpraHu3alis CaMOCTOSTCIBHBIX YYEOHBIX 3aHATHH, WX
CHCTEMaTHYHOCTh,  IleJiecooOpa3HOe  IUIAaHUpOBaHWE pabodero  BpPEeMEHHU
MO3BOJIICT CTYJACHTAaM pa3BHBaTh YMEHHS M HABBIKH B YCBOCHHH U
CUCTEMATH3allMi TMPUOOPETaeMbIX 3HAHHWK, OOCCIICUNBATh BBICOKHI YPOBCHD
yCIIEBAEMOCTH B TEpHOJ OOydYeHHWs, TOJYyYUTh HABBIKA  ITOBBIMICHUS
po(eccCHoHaTBEHOTO YPOBHH.

[TonroroBka K NMpPakTUYECKOMY 3aHATHIO BKJIIOYAET, KpOME HpOopabOTKU
KOHCIIEKTa M IPE3EHTAlUUM JEKLIHUH, IOUCK JIMTEpPaTypsl (10 PEKOMEHJOBAaHHBIM
CIMCKAM M CaMOCTOSITENIBHO), MOJATOTOBKY 3arOTOBOK IS BBICTYIUICHHH I10
BONIPOCAaM, BBIHOCHUMBIM JUIsl OOCYXKIEHUST 1O KOHKpEeTHOM Teme. Takue
3arOTOBKA MOTYT BKJIIOYaTh IUTaThl, (aKThl, COMOCTABIECHUE Pa3JIMYHBIX
No3ulMKA,  cOOCTBEHHble  MbIcaM. Ecim  mpobnema  3amHTEpecoBala
oOy4Jaromnerocsi, OH MOXET MOJArOTOBUTHh pedepar W BHICTYNIHTh C HUM Ha
[IPAKTUYECKOM 3aHATHUH. IIpakTudeckoe 3aHsATHE - DOTO, NPEXKAE BCETO,
IUCKyccUs, 0OCYKI€HINE KOHKPETHOM CUTyalluu, TO €CTh IpeJIoiaraeT yMeHue
BHUMATEJIBHO CIIyIIaTh YICHOB MAQJIOW TPYyINIbl M MOJEpPATopa, a TaKXKe



CTapaTtbCd BbICKA3aTb CBOC MHCHHUC, BbICKA3bIBATb COOCTBEHHBIE nacu u
MMPEMIOKCHUA, YTOUHATbH 3aaBaTh BOIIPOCHI KOJIJICTaM I10 O6CY)KI[CHI/IIO.

[Ipy nNOAroTOBKE K KOHTPOJIBHOW paboTe OOydaroIMiics JTOJKEH
MOBTOPSATh TMPOWICHHBI MaTepuan B CTPOTOM COOTBETCTBUU C Y4eOHOM
IpOTrpaMMOil, UCTIOJIb3Yysl KOHCIEKT JICKIUH U JUTEpaTypy, PEKOMEHJI0BAaHHYIO
npenogasateneM. [Ipyn HEOOXOIUMOCTH MOXKHO 0OPAaTUTHCS 32 KOHCYJIbTallMeN 1
METOAMYECKOW OMOILBIO K IPENOo1aBaTelNIo.

CamocrosiTenbHas paboTa peanu3yeTcs:

— HCIIOCPCACTBCHHO B IIPOHCCCC AayAHUTOPHBIX 3aHATAM - Ha JCKIHMAX,
IMPAKTUYCCKUX 3aHATUAX

— B KOHTAKTC C IIPCIIOAABATCICM BHC pPAMOK paCllMCaHUA - Ha
KOHCYJIbTAllUAX IIO0 y‘{e6HI>IM BOIIpOCaM, B XOAC TBOPYCCKUX KOHTAKTOB, IIPpH
JIMKBU AT 3a,Z[OJI)K€HHOCTeI‘/II, IIPpHU BBIIIOJIHCHHUHN HHAWBUAYAJIBHBIX SaI[aHI/Iﬁ u

T.1.
~ B Oubnuoreke, qoma, Ha Kadeape MpU BBIMOJHEHUH OO0YYarOIIMMCS
y4eOHBIX ¥ MPAKTHYECKUX 3a/1a4.
Buaer CPC u xputeprn o1eHoK

(o 6amnsHO-peiTuHroBoi cucteme [ THTY, CPC onenuBaercs B 15 6amioB)

1. Pedepar

Tembl 1151 caMOCTOSITENIbHOM padOThl MPONUCaHbl B padoueil mporpamme
JUCHUIUIMHBL.  D(P(EKTUBHBIM  CPEJACTBOM  OCYILIECTBIEHUS OOy4YaroMIMMCs
CaMOCTOSATENIbHOM  paOOThl  SIBJIETCA  BJEKTPOHHAs  MHGOPMAIMOHHO-
oOpa3oBarenbHas cpela yHUBEpPCUTETa, KOTopas oOecneyuBaeT JOCTYI K
yuyeOHbIM IJIaHaM, pabouyuMM MporpaMmaMm AUCHMIUIMH (MoayJei), MpaKkTHK, K
U3JaHUSM 3JIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM.



CocTaBHTe/Ib:

K.XJH., JoueHT Kad, «Obmas XuMus»

A. Jlaynosa

COI''TACOBAHHO

3as. kaeapoit «O0Las XHMHA
K.X.H., JOUEHT

3aB. Beimyckatomeit kad.
«TennoTexHuKa H rHAPABIHKA»
K.X.H., JIOIEHT
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