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1. ].Ie.m; H 3a1a494 OCBOCHUA JUCIIUIIIMHBI

Iesn ocBOCHUS TUCHUILIMHBL;

- W3y4eHHUE 3aKOHOB M TEOpHiH OOIIeld M HEOPraHMYECKOW XMMUH, KOTOpBIE SBISIOTCS
(GyHAaMEHTOM 111  OCBOEHHMS  JPYTUX  €CTECTBEHHOHAy4HbIX,  CIELUAIBHBIX U
npodeCCUOHATBHBIX TUCIUIUINH;

- MpUOOpETEeHUE CTYIEHTAMU HAaBBIKOB B IPOTHO3MPOBAHUHU PEAKIUH HEOPTaHUYECKUX
BEILIECTB, HA 3HAHUU TEOPETUYECKUX OCHOB COBPEMEHHOM XHUMHH, a TaKXKe OBJIAJCHUE
HayaJbHBIMU J1a00PaTOPHBIMU HaBBIKAMHU.

- (OpMHpPOBaHME CHUCTEMHBIX 3HAHWW JJIs1 MMOHMMAHHS OCHOBHBIX 3aKOHOMEPHOCTEH
B3aMMOCBSA3M MEKIY CTPOEHHEM M XUMHUYECKMMHM CBOWCTBAMHU BEIIECTBA, IPOTEKAHUS
XUMUYECKHUX PEAKLUN, CTPYKTYPOU XUMUUECKUX COCIUHEHUN U UX AKTUBHOCTBIO.

3agaum:

- (¢opMHpOBaHUE TEOPETUYECKHX 3HAHWUU B OOJACTH COBPEMEHHBIX MPEJCTABICHUN O
CTPOCHUM BEIECTBA, OCHOB TEOPHUM XUMHUYECKMX IIPOLIECCOB, YYEHHS O PpacTBOpax,
PaBHOBECHBIX IIPOILECCaX B PacTBOpaxX AJIEKTPOJIUTOB M HEDIEKTPOJIUTOB, XMMHUHU JJIEMEHTOB;
POJIM M 3HAYCHMsI OCHOBHBIX MOHATHUI, METOAOB M 3aKOHOB XMMHUHU OOIIEH U HEOpraHUYECKOH B
IIPAKTUYECKON JIE€ATEIIbHOCTH; OCHOBHBIX pa3/elliOB M J3TAllOB €€ PA3BUTHS COBPEMEHHOE
COCTOSIHUE;

- (popMUPOBAaHNE YMEHUS HCIOJIb30BaTh COBPEMEHHbIE TEOPUH U MOHATHS OOIIeH XUMUN
JUIs BBISBICHUS (YHIAMEHTAIBHBIX CBA3EH MEXIY MOJIOKEHHEM XUMudeckoro aneMeHTa B [IC,
CTPOCHHEM €ro COCIMHEHUH M WX (PU3MUECKUMH, XMMHUYECKHMMHU CBOWCTBAMH; OCBOEHHE BCEX
BHUJIOB HOMEHKJIATYPbl HEOPTaHUYECKUX COCTUHEHUN;

- (¢opMHpOBaHHWE YMEHHs pacueTa OHHEPIeTHYECKHX XaAPAKTEPUCTHK XHUMHUYECKHX
IPOLIECCOB, OMNpPENENCHUs] HaNpaBleHUs W [IyOMHBI HMX HpPOTEKaHMs, CHOCOOOB pacyera
XUMUYECKUX PAaBHOBECUH 110 U3BECTHBIM MCXOIHBIM KOHIEHTPALUsAM U KOHCTAHTE PABHOBECHS;

- (opMupOBaHHE HABBHIKOB MPOBEJICHHUS XUMHUYECKUX SKCIIEPUMEHTOB (IPOOUMPOYHBIX
peakuuii, IpUrOTOBJIEHUS PACTBOPOB, CIIOCOOOB JOBEJEHHE MacCOBON JOJIM PAaCTBOPEHHOTO
BEIIIECTBA JI0 HY>KHOW BEJIMYMHBI, UCIIOJIb30BAHNE METO/Ia MHTEPIIOJISALUH U JIP. ).

2 MecTo aucuuniuabl B crpykrype OITIOII BO

JucuumimHa « XUMHS» OTHOCUTCS K TUCIHUIUIMHAM o0s3aTenbHo yacTu bioka 1 OITOIT
BO mno nanpasnenuto 11.03.03 KoHcTpynpoBaHME M TEXHOJOTHS DIIEKTPOHHBIX CPENICTB
(ypoBeHb OakanaBpuaTta).

Ocob6oe MecTo XMMHHU B MPO(PECCHOHANBHOM MOATOTOBKE POBU30POB OOYCIOBIECHO TEM,
YTO OHAa SBJISIETCS 0a30BOM JUCHUIUIMHOW I M3ydaeMbIX B JaIbHEHIIEM XHUMHYECKUX
JUCLHUILINH.

TpeGoBaHMs K BXOJHBIM 3HAHUSIM, YMEHHUSIM M KOMIIETCHIIUSM CTYJE€HTa, HEOOXOIUMBIM
JUISL U3YYEHUS JUCHUIUIMHBL «XUMUSD: BJIaJICHUE OCHOBHBIMM MOHSATUSMH U 3aKOHAMHU XHUMUU B
0o0beMe MporpaMMBbI CpeaHEH 00Ieo0pa30BaTeIbHON IIKOJIBI; YMEHHE COCTaBIIATH YPaBHECHMUS
XUMUYECKUX PEaKlUid; YMEHUE HCIIO0Ib30BaTh TEOPETHUUECKUE 3HAHUS IS PELICHUs 3a7ad Mo
XHUMUH.

N3yueHne XMMUU TECHO CBS3aHO C TAaKUMHU JUCHUIUIMHAMH, Kak: «MartemaTudeckuit
aHanu3y, «MomnekynspHas (u3MKa U TepMOAWHAMHUKa», «DHU3UKO-XUMHS MaTepHajioB H
IIPOLIECCOB JIEKTPOHHON TEXHUKN.

3 TpeGoBaHus K pe3y/IbTaTaM OCBOCHHS COAEPKAHUSA AUCHMILTUHBI

B coBokymHOoCTM ¢ JIpyrMMH = JMCHMIUIMHAMM 10  HampasieHuntoo  11.03.03
KoHCcTpyrpoBaHue U TEXHOJIOTHS 3JIEKTPOHHBIX CPEACTB JUCIHUIUIMHA «XHUMHUsD) HallpaBJIeHa Ha
dbopmupoBanne ciaeayromux kommereHnuil B cootBerctBHH ¢ ®PI'OC BO u OIIOII BO mo
Hanpasienuio 11.03.03 KoHcTpyupoBaHMEe U TEXHOJOTHS 3JIEKTPOHHBIX CPEICTB (YpOBEHb
OakanaBpuara):



Ob6menpodeccnonanbubix komnereHunii (OIIK-1) mo Buaam npodeccnoHanbHOI

ACATECJIBbHOCTH:

OIIK-1.1: cniocobeH HCNOib30BaTh IOJIOKEHUS, 3aKOHBl M METOJIbl €CTECTBEHHBIX HAyK U
MaTeMaTUKH JUIS PEHICHUS 33a1a4 HH)XEHEPHOH eI TeIbHOCTH.
B pesynbrare nuzydeHus JUCHUIUIMHBL « XUMUSD» CTYIEHT JOJIKEH:

3HATh: OCHOBHBIC TEOPETUYECKHE IIOJIOKECHUSI OOIIEH XWUMHH; COCTaB, CTPOCHHE U
XUMHYECKHE CBOMCTBA HCOPraHNYCCKUX BCUICCTB, Ha60paTOpHBIC U IMPOMBIINIJICHHBIC CII0COOBI
HOJTY4eHHS HEOPTaHUYECKUX BEIECTB;

yMeThb:

MHTEPIPETUPOBATH MOJTYYCHHbBIE PE3YIIbTATHI;

BJIAJ1€Th.

HCCJIICAOBAHUS 110 HAITPABJIICHHOCTHU 06yquH;1.

4 Copnep:xaHue U CTPYKTYpPa AUCHUILIMHBI

OCYILECTBJIATh XMMHYECKHM OKCHEPUMEHT II0 MNpPEIJIaraéMOd METOJUKE;

HaBbIKaMU XHMHUUYCCKOI'O SKCIICPUMCHTA, SKCICPUMCHTAJIbHBIMU MCTOJaMH

Tabnuya 1. Cooepocanue oOucyuniuHvl «Xumusy, nepeyeHb OYEHOUHbIX CPeocme U
KOHMPOIUPYEMbIX KOMNemeHyull

Kon

e Copaepxanue pasiena KOHTpO.IHPY ®opma
HaumenoBanue eMoi

pa3n TeKylIero

ena pasjiena KOMIIETEeHI] KOHTPOIS

UM WU ee

YacTH

1 2 3 4

1 [Ipenmet u 3amauu [Ipeamer wu 3agaun  xumuu. | OIIK-1.1 A3; P; T; JIP;
xumuH. OCHOBHBIE OCHOBHBIC TIOHATHS U 3aKOHBI AMCKYCCHH,
TIOHSTHS ¥ 3aKOHBI XUMHH. HIpescHTatyt
XUMHUH. Pacuets 1o XUMHUYCCKAM

(dbopMynaM U ypaBHEHHUSIM.
TexHuka 0€30MacHOCTH "
MpaBuIia paboTsI B
naboparopusx XUMHUYECKOTO
npodus. O6paboTka
pe3yiabTaTOB  HAONIOJAEHUN |
U3MEPEHUM.

2 CoBpeMeHHast MOJIEITh [Tepuoanueckuit 3aKOH n | OIIK-1.1 A3; P; T, JIP;
aToma, mepuoauueckuii | crpoenne aroma. OcoOeHHOCTH Hg?;gf:;‘;ﬂ
3aKOH, TIEPUOJANYECKAs | AJIEKTPOHHOTO CTPOSHUS aTOMOB
cucrema Meneneena JJIEMEHTOB  TJaBHBIX u

MOOOYHBIX MOATPYIII.
XapakTepucTuka JJIEMEHTa 10
ero MTOJIO’KCHHUTO B
[Tepuonnueckon CUCTEME.
3aBUCUMOCTh XUMHYECKOMN
AKTUBHOCTH WU TOKCHUYHOCTH OT
MTOJIOKCHHUS B TIEPUOTUICCKOMN
cUcTeMe
3 XuMuyeckasi CBs3b Obmee IIPEJICTaBICHHE o | OIIK-1.1 A3; P; T; JIP;
XUMHYECKON CBSI3H. AUCKYCCHI,
DNEeKTPOOTPUIIATEILHOCTD. HpesCHTatttit
Tunel  XUMHUYECKOHN CBA3U.
OCHOBBI METOJIa BAJICHTHBIX




cemseit  (MBC). KosanentHas

CBSI3b, ee oOpa3oBaHue.
JloHOpHO-aKLIENTOPHBIN

MEXaHHU3M o0pazoBaHus
KOBaJICHTHOM CBSI3U.
Crepeoxumusi. Crenenb
OKUCJICHHUS. I'uGpunuzanus

aTOMHBIX opOuTaneit 6- u  m-
cBs3u. ['eomerpuueckue hopMel
MOJIEKYII, MOJISIPHBIE u
HETOJSIPHBIE MOJIEKYJIBI.
Onucanne MOJIKYJI METOIOM
MOJIEKYJIIPHBIX opburareit
(MMO). HNonHasn CBS3b.
Meraunueckas cBs3b. MloHHBIE,
MOJIEKYJISIPHBIE M aTOMHbIE
KPUCTAJUIMYECKUE PELIETKU.
MexMoneKyIspHbIe
B3aUMOJCICTBUSA U UX IPUPOJA.
Bomoponnas  cBsa3e.  buono-
TUYecKas pojib  BOJOPOJAHOM
CBSI3U. MonexkyisapHbie
KOMIUIEKCBI M HUX poOjJb B
MeTa00JIMYECKHX MPoIleccax.

OCHOBHBIE KJIaCCHI Knaccudukamms u | OIIK-1.1 A3; P; T, JIP;
HEOPraHMIECKHX HOMEHKJIaTypa HEOPTaHMIECKUX JICKYCCHH,
COCIMHEHU I coenuHeHuil.  Ilomydenue u HpesCHTAH
CBOMCTBA HEOPTraHUYECKUX
COEIMHEHHU.
leHernyeckass CBS3b  MEXKIY
KJlaccaMu HEOPTaHUYECKHIX
BEIIECTB.
KommnekcHbie KommnekcoobpazoBanue. OIIK-1.1 13; P; T; JIP;
COCIMHECHU S CoBpeMeHHOE COJZIEpKaHUE AMCKYCCHH,
TTOHSTHS «KOMILIICKCHBIE HpesCHTaLIH
COETMHEHUS» (KO).
CrnocoGHOCTh aTOMOB
Pa3IMIHBIX JJICMEHTOB K
KOMIUIEKCOOOpa30BaHUIO.
[Ipupoa XMMHUYECKOH CBS3U B
KC. Teopus BaJIeHTHBIX CBSI3EH.
[TonsTue o Teopum  MOJA
JTUTaH]IOB.
Howmenxkmnarypa, HU30Mepus,
KIacCupUKAUS  KOMIUIEKCHBIX
COCTUHEHUN. Y cTOMYNBOCTD
KOOPIUHAIIMOHHBIX COCTMHEHHIA.
XUMUS JIIEMEHTOB Xumus  snementoB  u  ux | OIK-1.1 A3; P; T; JIP;
COEIMHEHUI IUCKYCCHHY;
Mpe3eHTallun

6.1. Dremenmwvr TEpBOM U
BTOPOMU I'PyIII
6.2. 3JIEMEHTHI TPYNIIBI 00pa




6.3. a5IeMeHTHI Tpynbl propa
6.4.21€MEHTHI TPYIIIBI
KHCIIOpoia

6.5. 37IEMEHTHI TPYIIIBI a30Ta
6.6.371eMEHTBI TPYMIIbI yriaepoaa
6.7.xumMust d-371€MEHTOB

PacTtBopbI 1 mporieccsl,
MIPOTEKAIOIINE B BOJIHBIX
pacTBopax

OOmue cBeeHUs O pPacTBOpax.
PactBopumMocTte.  Xumuyeckas
Teopus pacTBOpPOB H.N.
Menaeneesa. I'mpparel,
COJIbBAaThl, KPHUCTAJUIOTHIPATHI,
KpHUCTaJIJIOCOJIbBATHI.
PactBoputenn u pacTBOpEeHHbBIE
BeulecrBa. CocTtaB pacTBOPOB.
CrniocoOsr BBIPAKEHUS
KOHLIEHTpAaLlUU pacTBOpPOB.
PactBopumocTs BELLECTB.
Kpucramnorugparsl.  Temnnossie
3¢ deKThl MpU  PACTBOPCHHH.
Cycnensuu, AMYJIbCHUH,
KOJUJIOU]THBIE PACTBOPBI.
HennekTponuTel U 37€KTPOIUTHI.
CuiibHbIE u crabbie
JJEKTPOJIUTHI.
ONEeKTPOIUTHYECKAS
JUCCOLMANUsl TUAPOKCUIOB U
coJlel B BOJHOM pPacTBOpE.
Crenenb aucconuanuu. lonHoe
IIPOU3BEACHUE BOJIBI, pH.
JlucniepcHbIE€ CHCTEMBI.

OIIK-1.1

A3; P; T; JIP;
LlI/ICKy'CCI/II/I;
HpGBGHTaHI/II/I

OKHUCIIUTEILHO-
BOCCTAHOBUTELHBIE
peaknuu u
ANEKTPOXUMHUS.

Knaccudukanmsi OKMCIUTETEHO-
BOCCTAHOBUTEJBHBIX  PEAKIHIA.
OKHCIUTEIIN U BOCCTAHOBUTEIIH.
OKuCIHTEIHFHO-
BOCCTAaHOBHUTEIbHAS
JBOMCTBEHHOCTb. 3aBHUCHUMOCTh
OB  CBOWCTB  BEIIECTB  OT
noyuokeHus 31eMeHToB B [ICXD.

[Ipouieccsl, mpoxonsive Ha
KaToJle M aHoje. OJEKTPOJIU3
BEIIECTB B pacIliaBe i
BOJTHOM pacTBOpE. JEKTPOJIU3
BOJIBI. YpaBHeHus
AJEKTPOXUMHUYECKUX  pPEaKIIUu.
[IpakTrueckoe 3HAYCHUE
3JIEKTPOJIN3a.

OIIK-1.1

J3; P; T; JIP;
JIICKYCCHUM;
Mpe3eHTauu




Ha usydenue xypca otBogurcs 108 yacoB (3 3.e.), U3 HUX: KOHTakTHas pabora 34 4., B

TOM YHCJIE JEKIMOHHBIX — 17 4.; mabopaTopHbIX — 17 4.; camocTosATenbHas pabora cryneHTa 74
Y.; 3aBEPILACTCS 3aYETOM.

Cmpykmypa oucyuniunbl
Tabmuma 2. O6mas TpyI10eMKOCTh OUCLIMIIMHEL  COCTaBJIAeT 3  3aUeTHBIE

eauauLbl (108 yacos)

TpynoeMKocTb, 4acoB

Ne cemecTpa

Bun paboTst 1 Bcero
OO0mas Tpy10eMKOCTh(B Yacax): 108
KonrakTHasi padora (B yacax): 34 34
Jlexyuonnwie 3auamus (J1) 17 17
Ipaxmuuyeckue 3anamus (113) He npeoycmompenul
Cemunapckue 3ansamus (C3) He npedycmompenni
Jlabopamopusie pabomut (JIP) 17 17
CamocrosiTesbHas padora (B 4acax), B TOM 65
yucjie KOHTAKTHasi padora:
Pacuerno-rpaduueckoe 3amganue (PI'3) He npedycmompeno
Pedepar (P) 8 8
Occe (D) He npedycmompeno
KonTponbras padota (KP) 12 12
CamocTosiTeTbHOE H3YUCHHE Pa3/IeNioB 45 45
Kypcogoii npoext (KII), kypcoBas padota (KP) He npedycmompeno
[ToaroToBka u MPOXOXKACHUE TPOMEKYTOUHOM 9 9
aTTecTaluu
Bujx npomexyTo4HO aTTecTalNN) - 3a4eT

Tabnuya 3. JlexyuonHwle 3ausamusi

Ne
/o

Tema

1.

Hpe)]MeT U 3aJa4u XUMUHU. OCHOBHBIE TTOHSTHS U 3aKOHBI XUMHH.

Lenv u 3a0auu usyuenus memsvl — 1aTh CTYAEHTaM HMOHSATHE 00 OCHOBHBIX HMOHSTHAX U
3akoHaX XMMUHU. O3HAKOMHUTH C TEXHUKOH O€30MacHOCTH M MpaBWjIaMH padOThl B
71a00PaTOPUSIX XUMHUYECKOTO MPOPUIISL.

CoBpeMeHHass MoOJielb  aTOMa, MEPUOAMYECKUH 3aKOH, IIEpUOJMYECKass CHCTeMa
Menneneesa. Lenv u 3a0auu u3zyueHuss memvbl — U3y4uTh llepuonuueckuil 3akoH u
crpoeHue aroma. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOEHHSI aTOMOB 3JIEMEHTOB IJIABHBIX U
MOOOYHBIX MOATPYII.

Xumuyeckasi CBsi3b. [lenv u 3a0auu usyuenuss memvi — JaTh  CTyJASHTaM oOlee
MPEJICTABJICHUE O XMMUYECKOM CBSI3U, TUTIAX XUMHUYECKOM CBSI3H, THOPUIM3AIINH.

OcCHOBHBIE KJIACCHl HEOPIrAHWYECKUX COCNUHEHUN. []enb u 3a0auu—03HAaKOMUTh CTYJEHTOB
C TPUHIUIAMHU KIacCU(UKAUM ¥ HOMEHKJIATyphl HEOPraHWYEeCKUX COEIUHEHUH,
croco6aMy MoJIy4eHHUs U CBOMCTBAMU HEOPTaHMUYECKUX COEAMHEHUH.

KommnekcHble coequnenust. Lleav u 3adauu usyuenus memvl —JaTh CTyICHTAM IIOHATHE O
CTPOECHHUH, HOMEHKJIATyp€ U CBOMCTBAX KOMIUIEKCHBIX COCIMHEHHM.

XUMUS 3JI€MEHTOB. Heﬂb u 3a0aqu U3y4erusl memovl — KJ'IaCCI/I(l)I/IKaHI/Iﬂ XHUMHUYCCKUX




3JIEMEHTOB M0 ceMelicTBaM. XUMUYECKHUE CBOMCTBA DJIICMEHTOB U UX COCIUHECHUN.

7. | PacTBOpHBI U pOLIECCHI, TPOTEKAIOLIUE B BOJHBIX PacTBOpax. [lenv u 3adayu uzyvenus
membl — IaTh CTYACHTaM OOIIMe CBEACHHUS O PACTBOPAX, PACTBOPUMOCTH, COCTaBE
PacTBOPOB U CIIOCOOAaX BBIPAXKEHHS KOHIIEHTPAIIMH PACTBOPOB.

8. OKHCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC pPCaKuu MU JJICKTPOXUMHMUA. He.flb u 3a0aqu U3y4ernus
membvl — OKUCIUTCIIbHO-BOCCTAHOBUTCIILHBIC PCAKIINH. 3JI€KTpOJII/I3 BCIICCTB B pacCIiliaBC U
BOAHOM pacTBOPE.

Tabauya 4. Ilpakmuueckue 3auamus (cemunapcrue 3auamus)(ne npedycmompervt)

Tabauya 5. JlabopamopHuie 3ansamus

Ne
Tema
3aHsaTus

1 3

1 [IpaBuma paboThl B yueOHON XUMHUECKOM 1a00paTOprn M TEXHUKA OE30MaCHOCTH.
2 OmnpeneneHne OTHOCUTENILHONW MOJIEKYJISIpHON Macchl okcuaa yriepoza (IV)
3 Onpenenenre HKBUBaJIEHTa MeTaslia

4 [Tonydyenue u cBOMCTBAa KOMIUIEKCHBIX COCTMHEHUM.

5 CrniocoObl BbIpaXXeHUs1 KOHIIEHTPALUK pacTBOpoB. [IpuroroBienue pacTBOpoB
6 ONEKTPOIUTHYECKAS AUCCOLUALINS

7 IM'uaponus coneit

8 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIINH

Tabauya 6. CamocmosmenvHoe uzyieHue pazoeios OUCYUNIUHbL

Ne

paszena BOHpOCBI, BBIHOCUMBIC Ha CAMOCTOSATCIIBHOC U3YYCHHUC




Hcropus xumun

OcHOBHBIE 3TaIlbl Pa3BUTHSI IPEACTABIEHUH O CYLIECTBOBAHUN U CTPOEHUH
atomoB. CHEKTppl aTOMOB KaK HCTOYHUK MH(OpPMAUMM O HUX CTPOEHHH.
JUIMHHONEpUOIHBIN U KOPOTKONEpHOAHbIN BapuaHTsl [1CD.

MexMoleKyIsIpHble  B3aUMOACHCTBUA M HUX  [pUpPOJA. DHEPrus
MEXKMOJICKYJISIPHOTO  B3auMOACHCTBUsA. OpHUEHTAIlMOHHOE, WHAYKIMOHHOE U
JUCIIEPCUOHHOE B3auMoOJeHcTBUE. BomoponHas cBs3b M €€ pa3sHOBUAHOCTH.
buonorunueckas posib BOZOPOAHOM CBSI3U. MOJEKYIAPHBIE KOMIUIEKCHI U UX POJIb
B METa0OIMUYECKUX IPOIECcCax.

OCHOBHBIE KJIACCHI HEOPraHMYECKHX BemiecTB. MCTOpHS OTKPBITHS.
JIBoitHBIE COJIH.

buonoruueckas pons KC. MerannodepMeHThl, MOHATHE O CTPOCHUU UX
aKTUBHBIX LIEHTPOB.

AmporepHbie ANEKTPOJIUTHI (am¢onuTHI).
Ponb WOHHBIX, B TOM 4YHCIE KHCIOTHO-OCHOBHBIX, B3aMMOJCHUCTBHU IpH
MeTa0oMM3Me  JICKapCTB, B aHAJIW3€ JIEKAPCTBEHHBIX IPEMapaTroB, MpH
NPUTOTOBIICHHH JIGKAPCTBEHHBIX CcMeced. XuMHYecKas COBMECTUMOCTb U
HECOBMECTHMOCTD JICKAPCTBEHHBIX BEILECTB.

Boma kak BayKHEHIIICE COCAMHCHUE BOJOpOdd, €€ CI)I/ISI/I‘IGCKI/IG n

XUMHNYCCKHUC CBOICTBA. AKBaKOMIIIEKCEI nu KpUCTaJLJIOTUAPAThI.
I[I/ICTI/IJIJII/IpOBaHHaFI U alnvporeHHas BoOAad, HUX IIOJIYYCHHEC HW IIPUMCHCHHC.
HpI/IpOI[HBIe u MHUHCPAJIbHBIC BOJBI.

HNonodops! 1 ux pons B MEMOpaHHOM mepeHoce Kanus u HaTpus. CoeanHCHUS
KaJblUsl B KOCTHOW TKaHH, CXOACTBO MOHOB KaJbIUsl U CTPOHIIUS, H30OMOP(HOE

3amernieHue (mpodiaema cTpoHiusi-90) TOKCHYHOCTh COeAMHEHUI TIEMEHTOB
I[CX0.

8 BinsiHMe cpenpl 1 BHEIIHUX YCIIOBUM HA HAIIPaBJICHUE OKUCIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUN U XapakTep 00pa3yroIuXcsi IPOAYKTOB. 3HAYCHHE
OBP B xuBoi# pupoe.

5. OueHo4yHbIe MaTepUaIbI VIS TEKYIIero ¥ py0e:KkHOro KOHTPOJIsl yCIieBaeMoCTH
U MIPOMEKYTOYHOM aTTecTAlUH

KoneunslMu  pe3ynpTaTaMu  OCBOGHMS  MPOrpamMMbl  JUCHUIUIMHBI  SIBJISIOTCA
c(OpMHPOBAHHBIE KOTHUTHBHEIE JECKPUIITOPHI «3HATHY», «YMEThY, «BIAJIETh)», PACIIHCAHHBIE T10
OTJENbHBIM KoMIleTeHIMsAM. PopMHUpOBaHUE 3TUX JAECKPUITOPOB MPOUCXOAUT B TEUEHUE BCETO
ceMecTpa Io ATaraM B paMKaxX Pa3IMYHOTO BHUJA 3aHATUH U CAMOCTOSTENIEHOU PaOOTHI.

B xoze n3ydeHus: TUCHMILIMHBI NIPEyCMaTPUBAIOTCS MEKyu{uil, pyoexrcuvlii KOHmMponb
U NPOMENCYMOUHAA AMMeCmayu.

5.1 Ouyenounvie mamepuanvt 011 mexkyuiezo Konmpoasa. Llenv mexkywe2o Konmpons —
OIIEHKA PEe3yNIbTAaTOB pabOTHI B CEMECTpe M 00ecTieYeHre CBOCBPEMEHHOW 00paTHOW CBSI3H, JUIS
KOPPEKIMH OOyueHHs, aKTHBHU3ALUU CAMOCTOSTENbHOW paboThl oOyudaromerocs. OObEeKTOM
TEKYIIETO KOHTPOJIS SIBISIOTCSI KOHKPETH3MPOBAHHBIC pE3ylbTaThl oOyueHHs (ydeOHbIe
JOCTHKEHUS ) TIO IUCLUIUINHE

Texywjuii Kommponp YyCIeBa€MOCTH OOecreuyrBaeT OLEHUBAHUE XOAAa OCBOCHHS
JUCHUIUTMHBL «XUMHS» BKJIIOYACT: OTBETHl HAa TEOPETUYECKHE BOIPOCHI Ha J1aOOPaTOPHBIX
3aHATHSX, pEIICHWE 3a1a4 W BBINOJNHEHHWE J1a0OpaTOpHBIX pPadoOT, OMYyCK H  3aluTa
71a00paTOPHBIX pabOT, CaMOCTOSTENbHOE BBINOJIHEHHE WHIUBUAYAJIbHBIX JOMAIIHUX 3a/aHUi
(HampuMmep, peleHue 3a/1a4) ¢ OTYETOM (3alIUTON) B YCTAaHOBJIEHHBIH CPOK.
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OneHka KkauecTBa IIOATOTOBKM HAa OCHOBAaHMM BBIIIOJIHEHHBIX 3aJaHUN  BEHETCS
npernojaBareneM (C OOCyXKIEHHEM pe3yJabTaToB), Oaulbl HAYHCISIOTCS B 3aBUCHUMOCTH OT
CJI0’)KHOCTH 3aJaHus

Bonpocbl no memam ducuunaunst «Xumusay
(xonTposupyemasi komnerennus OIIK-1.1):

Tema 1. IIpeamet u 3anaun xumMun. OCHOBHBIC IOHSATHUS M 3aKOHBI XUMUH.

OCHOBHBIE TIOHSITHS M 3aKOHbI XHMHH.

Pacdets! o xuMuyeckuM GopmMysiaM U ypaBHEHUSIM.

TexHuka 06€30MaCHOCTH | MpaBuiia pabOThI B TAOOPATOPUSIX XUMHUYECKOTO TPODHUIIS.
O0paboTka pe3ynbTaToB HAOTIOACHHUA U U3MEPEHHIM.

Tema 2. CoBpeMeHHasi MOJI€Nb aTOMa, IEPUOANUECKUIN 3aKOH, IEpUOINYECcKasi CUCTEMA
Menneneena.

Ilepnonnueckuil 3aKOH U CTPOCHUE aToMa.

Oco0eHHOCTH ANEKTPOHHOTO CTPOSHUS aTOMOB 3JIEMEHTOB TJIABHBIX U TOOOYHBIX MOATPYIIIL.
XapakTeprucTHKA AJIEMEHTA 10 €r0 MOJI0KEHUI0 B [lepuoaunyeckoii cucreme.

3aBUCUMOCTb AKTUBHOCTH U TOKCHYHOCTH OT IOJIOKEHUS B IEPUOANYECKON CUCTEME.

Tema 3. Xumuueckas CBA3b.

OO11iee npeacTaBIeHUE 0 XUMHUYECKON CBS3H. DIEKTPOOTPUIIATEIbHOCTD.

Turbl XUMHUYECKOHN CBSI3H.

OcHoBbl MeToa BasieHTHBIX cBsizeit (MBC). KoBanentHas cBs3b, ee 00pa3oBaHue.
JIOHOPHO-aKIIENTOPHBIA MEXaHU3M 00pa30BaHMUsI KOBAJICHTHOHN CBSI3H.

['ubpunusanuss aToMHBIX opOuTaneid o- U m-cBs3H. ['eomerpuueckue GOpMbI MOJIEKYI,
MIOJISIPHBIE U HETIOJISPHBIE MOJIEKYIIBI.

Ornucanne MOJIEKYJ METOJIOM MOJIEKYJISIpHBIX opOuTaneit (MMO).

Nonnas cBs3b. MeTtaminueckas CBs3b.

HNoHHbIE, MOJIEKYJIIPHBIE U AaTOMHBIE KPUCTAJUTMYECKHUE PEIIETKH.

MexMoueKysipHble B3aUMOJEHCTBHS U X IIpupoaa. BoropoaHas cBs3b. bruonornueckas posb
BOJIOPOJTHOU CBSI3H.

. MonekynsipHble KOMILJIEKCHI U UX POJIb B META0OIMUYECKUX MPOLIEccax.

Tema 4. OcHOBHBIE KJIACChl HEOPIrAHUUYECKUX COECANHEHUH.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHMYECKUX COETMHEHUI.

ITony4yeHue u CBOMCTBA HEOPraHUYECKUX COCIUHECHU.

I'eneTnyeckas CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX BEIIECTB.

Tema 5. KoMinekcHble cOeTMHEHUS.

CoBpemMeHHOe coiepKaHue MOHATUS «kKoMIuiekcHble coenquHeHus» (KC). CnocoOHOCTh aTOMOB
Pa3JINYHBIX AJIEMEHTOB K KOMIUIEKCOOOPa30BaHHIO.

ITpupona xummuaeckoii csizu B KC. Teopus BaneHTHBIX cBA3el. [loHsATHE O TeOpHH MO
JIUTaHZIOB.

Homenxknarypa, nzomepus, kjaccCupuKanus KOMIUIEKCHBIX CO€AMHEHUH.

Y eToN4MBOCTh KOOPAUHALMOHHBIX COCIMHEHUM.

buonoruueckas pons KC. Xumnueckue ocHoBsl npumenenus KC.

Tema 6. XuMus 21€MEHTOB.

Dniemenmul IEPBON U BTOPOU TPYTII

DJeMeHTHI TPyYIIbI 60pa

DneMeHTHI TPYIIbI PTopa

DNEMEHTHI TPYIIIBI KUCIOPOAA

DJIEMEHTHI TPYMIIbI a30Ta

OneMEHTHI TPYIIIHI YIiIepoaa

Xumus d-31eMeHTOB
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Tema 7. PacTBOpBI U IPOLIECCHI, TPOTEKAIOLINE B BOJHBIX PACTBOPAX.

O6urme cBeneHus o pacTBopax. PactBopuMocts. XuUMuieckas TeOpHs pacTBOPOB
J.1. Menneneena.

I'mapatsl, conbBaThl, KPUCTAUIOTHIPATHI, KPUCTALIOCOIbBAThI. PacTBOpUTENHN N
pacTBOPCHHBIE BEILIECTBA.

CrniocoObl BbIpayKEHUS! KOHIIEHTPALMU pacTBOPOB. PacTBOPMMOCTD BEIIECTB.

Kpucramnoruaparsl. Temosbsie 3(h()eKThI TpU pacCTBOPEHHH.

Cycnensuu, 3MyJIbCUHU, KOJIJIOUIHbIE PACTBOPBI.

HeanexTponuTsl ¥ 31eKTpOauThl. CUIbHBIE U CIIA0bIE FIEKTPOIIUTHI.

DNEKTPOIUTHYECKAs JUCCOLMALUS THIPOKCHIOB U COJIEH B BOJIHOM PacTBOPE.
Crenenp aucconuanum.

Nonnoe npoussenenue Boasl, pH.
Tema 8. OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU U 3JIEKTPOXUMHUS.

Knaccugukaiust OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIINH.

Oxucnurenu u BOCCTAHOBUTEIIH. OKHCAUTENBHO-BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTE.

3aBucuMocTs OB CBOMICTB BeEIECTB OT MOI0KeHUA 31eMeHTOB B [ICXD.

DNEeKTPOIN3 BELIECTB B paciljlaBe U BOJHOM PacTBOpE.

DIEKTPOIU3 BOJBIL.

YpaBHEHHUs JIEKTPOXUMHUYECKUX peakuui. [IpakTuyeckoe 3HaueHue IEKTPOIU3a.

Kpumepuu popmuposanus oyenok (oyenusanus) ycmnozo onpoca

YCTHBIN onpoc sBISETCS OJHUM U3 OCHOBHBIX CIOCOOOB yuéTa 3HaHHMM oOyuarouierocs
10 TUCHUIUTMHE «XUMHUs». Pa3BEPHYTHIN OTBET CTYIEHTA JOJKEH MPEACTaBIATh cOO0M CBS3HOE,
JIOTMYECKH TI0CJIeI0BAaTEeIbHOE COOOIIEHHWE Ha 3aJaHHYI0 TeMYy, IOKa3blBaTb €ro yMEHHe
IPUMEHSTH OIPECIICHNUS.

B pesynomame ycmmuozo onpoca 3HaHUA, O00y4aOWE20CA OUEHUBAIOMCA NO
caedyrowenl wikane:

4 6anna, ctaBUTCS, €CIU O0yYAIOUTHIICS:

MOJIHO W3JIaraeT W3YYEHHbI Marepual, NaéT MNpaBUIbHOE OINpPEAEICHHOE AKOHOMUYECKHX
MMOHATHH;

0oOHapyXMBaeT NOHUMaHUE MaTepHala, MOKeT 000CHOBAaTh CBOU CYX/IEHHUS, IPUMEHUTh 3HAHUS
Ha MpaKTHKe, IPUBECTH HEOOXOAUMBbIE IPUMEPBI HE TOJBKO M0 Y4EOHUKY, HO U CAMOCTOSITENILHO
COCTaBJICHHBIE;

U3JlaraeT Marepuall IOCJIEJOBATEIbHO M IPABWIBHO C TOYKHM 3PEHMSI HOPM JIMTEPATypPHOIO
A3BIKA.

Om 2 0o 3 oéannoe o6anna, CTaBUTCS, eCIM oOydawomuiics 1aéT OTBET,
YJIOBJIETBOPSIIOIIMN TeM k€ TpeOOBaHMSAM, YTO U A Gayta «1», HO jomyckaer 1-2 ommOkH,
KOTOpBIE CaM K€ UCIPABIISET, U -2 HemouéTa B MOCIEI0BATENBHOCTH U SI3BIKOBOM 0(OPMIICHUH
U3J1araeMoro.

Om 1 0o 2 6annoe banna, craBuTCs, €ciu OOyyarouuiicss oOHapy>KMBaeT 3HAHUE U
NOHMMAaHHUE OCHOBHBIX IIOJIOKEHUH JaHHOM TEMBI, HO:

U3JIaraeT MaTepual HeMoJIHO U JIOMYCKaeT HETOYHOCTH B OIPeIeTICHUH OHITHIA;

HE yMeeT JJOCTaTOYHO ITyOOKO M JI0Ka3aTeIbHO 00OCHOBATh CBOM CYXKACHUS U MPUBECTH CBOU
IPUMEDHI,

u3jaraeT MaTepuall HEMoCJIENOBATENIbHO M JIOMYCKAeT OMIMOKKM B SA3BIKOBOM O(OPMIICHHH
U3JIaraeMoro.

0 6annos, craButrcs, eciu oOyyaromuics OOHapy)XKHMBaeT He3HaHHE OOoJblLIed YacTu
COOTBETCTBYIOILIETO pa3jelia H3y4aeMoro Marepuania, J0myckaeT omuoku B GopMyIHpoBKe.

bamnsr «4», «3», «2» MOTYyT CTaBUTHCSI HE TOJIBKO 33 €JUHOBPEMEHHBIH OTBET, HO U 3a
paccpeOTOUYEHHBI BO BpEMEHH, T.€. 332 CYMMY OTBETOB, JAHHBIX CTYIAEHTOM Ha MPOTSKEHUU
3aHATHUSA




5.1.2.

5.1.3.

OueHo4YHbIe MaTEPHUAJIBI 1151 JIA00OPATOPHBIX PAad0T 00yuaromerocs_(munogvie 3adanusn)(
Koumpoaupyeman komnemenyus OIIK-1.1):
Cemectp |
1. IlpaBuia paGoThl B y4eOHOM XMMUYECKOH TaOOPAaTOPHH U TEXHUKA OE30MTACHOCTH.
Omnpenenenre OTHOCUTEIILHON MOJICKYJIIPHOM Macchl okcuaa yriepona (IV).
MeTo/1bl OUHCTKH BEUIECTB.
OcHoBHBIE KJ1acChl HEOPTaHUYECKUX COCTUHEHUI.
Kpucramnorugparsl. Ilomydenre XpoMKaaueBbIX KBaCLOB.
[Tonyyenue u CBONCTBAa KOMIUIEKCHBIX COCIMHEHUM.
Crioco0bl BhIpaKeHHsI KOHIIEHTPAIIMU pacTBOPOB. [IpUroToBiieHre pacTBOpOB.
PactBOopuMOCTb cosel.
DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL.
10. 'maponus comnen.
11. IlpousBenenrie paCTBOPUMOCTH.
12. TlonydeHne KOJJIOUIHBIX PACTBOPOB METOIOM KOHICHCAIIHH.
Cemecrtp 11
[Tonydenue u cBOWCTBA KUCIOPOA.
[Tonyyenue u CBOMCTBA BOLOPOAA.
CBoiicTBa IIEJTOYHBIX METAJUIOB U UX COCTUHEHHIA.
CBoiiCcTBa 1IETOYHO-3EMEJIbHBIX METAJIOB.
[Tonydenue u cBOWCTBA raJIOT€HOB.
Cepa. CBoiicTBa cephl U €€ COSAMHEHUH.
A3OT ¥ ero coeIMHEHUSI.
docdop u ero coeTMHEHHUS.
VYrnepoa. Kpemnuii.
. AJIFOMUHHN U €r0 COeAUHEHUSI.
. Xpom. CoenuHeHHUs XpoMma.
. Keneso u ero coenuHeHus.
. Mapranen u ero CoelMHEHUs.
. KauecTBeHHOE ompeneneHre HOHOB d-2JIEMEHTOB.
. OKHCIIUTENTFHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH.
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QOuenounvie mamepuanbl 014 _CAMOCHIOAIMENbHOU padombl o0yuarouwiezoca (imunogole
3adayu)(xoHtponupyemas komnerenus OIK-1.1):

[TepedyeHpb TUMIOBBIX 3aJ1a4 /11 CAMOCTOSITENIHHOM paboThl CHOPMHUPOBAH B COOTBETCTBUH C
TEMaTUKOW MPAKTUYECKUX 3aHATUHN 110 JUCHUIUIMHE «XUMUS».

Tema 1. Ilpeamer u 3axa4uu xumuu. OCHOBHbIE MOHATHUA U 3AKOHBI XMMHUM.

3anaua 1.
Macca 107 m® azora (m.y.) paBra 1,25 1 -10~kr. BeruncianTe mIoTHOCTb a30Ta 110
BOJIOPOJLY H BO3JYXY.

3agaua 2.
BrruncnuTe MOISpHYIO MacCy SKBUBAJIEHTa METAJUIA, ECJIA B €r0 XJIOPUE MACCOBAs A0S
xJiopa 79,78%, monspHast Macca SKBUBajeHTa Xjopa 35,45r/Mob.

3amaua 3.
Breruncnure cpeaHIo0 IOTHOCTH TI0 BOJOPOY U IO BO3yXY ra30BOM CMECH, 00hEMHBIC
nosin razoB B kotopoit 111 CH4 u CoHo paBubl 52 1 48%.



Memoouueckue pekomenoayuu no peuweHuro 3a0at.

[TpucTynas K pacCMOTPEHUIO PUMEPOB U CAMOCTOSTEILHOMY PELICHHIO 33/1ad,
HEOOXOJMMO BHHUMATEIIFHO IMPOYECTh KOHTEHT 10 COOTBETCTBYIOIIEMY BONpOCY TeMbl. Jlis
pelleHus 3a/1a4 JAaHHON TeMbl HAJ0 3HaTh: OCHOBHBIC IMOHSATHUS W 3aKOHBI XMMHU. BakHeime
MIOHATHS, KOTOPbIE HEOOXOJMMO 3HATh: XMMHUYECKHH DJIEMEHT, aToM, MOJIEKYyJia, aTOMHAas H
MOJICKYJISIpHASI MAaCChI, KOJIMYECTBO BEIIECTBA, SKBUBAICHT MPOCTOTO M CIIO)KHOTO BEIIECTBA U
T.JI.

OTH NOHSATHS CIEAYET BEIYYUTh M Pa300paThCs B MX COOTHOIICHUSIX.

Tema 2. CoBpeMeHHasi MOJIENIb aTOMa, IePUOTUICCKII 3aK0H, IEPHONIECKas CUCTEMA
Menneneena.

3amaua 1.
Ckonbko cBoOOHBIX d -opOuTalieii cogepkutcst B aromax Sc, Ti, V?
Hanummwre 31ekTpoHHbIe (OPMYITBI ATOMOB 3THX JJICMEHTOB.

3amaua 2.
Brraucnute suepruto (3B) Bo30yxkneHus IeKTpoHa B aroMe Na, eciiu napsbl ero
TOIJIOIIAKOT (POTOH C JTMHOMN BonHbI 4340-10710 M.

3agaua 3.
DHEPreTUYeCKOe COCTOSTHME BHEIIHEro JJIGKTPOHA aToMa OIMHCHIBACTCS  CICAYIOIIMMH
3HAYEHHUSAMHU KBAHTOBBIX ymcen: M — 3; I = 0; my = 0. ATOMBI KakKMX 3JIEMEHTOB MMEIOT TaKoi
aekTpoH? CocTaBbTe ANEKTPOHHBIE (POPMYIIBI ATOMOB STUX SJIEMEHTOB.

3amaua 4.
Jlns aToma C 2NEKTPOHHOM CTpykTypoit 1s*2s*2p® BhnummTe B TabnuIly 3HAUEHHS YeTHIPEX
KBaHTOBBIX YHCEI: N, |, m, ms OTpeeNIUTEe KaXIbIi U3 3JIEKTPOHOB B TApaJLICITHHOM COCTOSTHUT

Memooduueckue pexomenoayuu no peuteHuo 3a0ay.

[TpucTtynas Kk pacCMOTPEHUIO IPUMEPOB U CAMOCTOSTEIbHOMY PEILIEHHIO 3a/1a4,
HEOOXO/MMO BHHMATENFHO IMPOYECTh KOHTEHT 10 COOTBETCTBYIOIIEMY BOMIpOCY TeMbl. Jlis
pelieHus 3ajady JaHHOM TeMbl HaJ0 3HaTh: NEPUOJUYECKHUH 3aKOH M CTPOCHHME aToMa,
0COOEHHOCTH AJIEKTPOHHOTO CTPOEHHUS aTOMOB JJIEMEHTOB TJIABHBIX M TOOOYHBIX MOITPYIII.
Baxueiliime nmoHATUS, KOTOpble HEOOXOAMMO 3HATh: aTOM, WOH, 3apsij f1pa, COCTaB sjpa,
AJIEKTPOHHBIE 00OJIOYKH, KBAHTOBBIC YMCIIA U T.J. DT TOHSATHS CIEIyeT BBIyYUTh H Pa300paThCs
B UX COOTHOIIICHUSX.

Tema 7. PacTBOpBI U Ipo1IECCHI, TPOTEKAIOIINE B BOAHBIX PACTBOpax.
3anauva 1.
B kakoit macce BofbI cieayeTr pacTBOputh 30T OpoMuia Kaus JjIsl TOJTYIECHHS
pacTBOpa, B KOTopoil MaccoBas 10y KBr pasna 6%?
3agaua 2.
Berunciure mossspHyro  koHueHtpamuio K>SO4, B 0,021 koTtOporo coxpepxurca 2,74
pPacTBOPEHHOI'O BELIECTBA.
3anaua 3.
0,61 pactBOpa runpokcuaa kanus coaepkut 16,8r KOH. Uemy paBHa mMosnspHas
KOHIIEHTpALUs 3TOr0 pacTBOPA.



Memoouueckue pekomenoayuu no peuweHuro 3a0ady.

[Tpuctynas Kk pacCMOTPEHUIO TPUMEPOB B CAMOCTOSITEIIBHOMY PEIICHHUIO 3a/1a4,
HEO0OXOUMO BHHMATEIHHO IMPOYECTh KOHTEHT 1O COOTBETCTBYIOIIEMY BOMpPOCY TeMbl. Jlist
pelieHus 3ajad JIaHHOW TEeMbI HAJ0 3HATh OCHOBHBIC XapaKTEPUCTHKH DPACTBOPHUTEICH H
PacTBOPEHHBIX BEIIECTB, COCTAB PACTBOPOB, CIIOCOOBI BBIPAKCHHSI KOHIIEHTPAIIUUA PACTBOPOB..
BaxHeliue TMOHSATHS, KOTOpble HEOOXOIUMO 3HATh: pPAacTBOP, PACTBOPEHHOE BEIIECTBO,
MaccoBasi JI0JIsl, MOJISIpHAST M SKBUBAJICHTHBIC KOHIIEHTPALMU. DTH TOHITHS CJIEYyET BHIYUUTh U
pa3o0paThCs B UX COOTHOIICHUSX.

Kpumepuu ¢opmuposanus ouenok no 3adanusam 011 cCAMOCHOAMENbHOU Padombl
cmyoenma (munoewvle 3a0auu):

«omauynoy (3 Oammna) - oOyuaromuiics MoOKa3ayl TayOOKHME 3HAHHUS MaTrepuana Io
MIOCTaBJIEHHBIM BOTIPOCaM, TPAMOTHO, JIOTHYHO €T0 U3JIaraeT, CTPYKTYPHPOBAI U IETAIM3UPOBAI
uHpopMmanuto, uszberas MPOCTOrO IOBTOPEHUS HWHGPOpPMAIMM W3 TEKCTa, WHGPOpMAIHs
npejcTaBieHa B mepepadoTanHoM Buae. CBOOOAHO HCIONB3YyeT HEOOXOMUMbIE (POPMYIIBI MpH
pCILICHUH 33]1aY;

«xopowioy (2 Gana) - oOyyaromuiicss TBEpJO 3HAET MaTepuai, FPaMOTHO €ro U3Jaraer, He
JIOIYCKAeT CYLIECTBEHHBIX HETOYHOCTEH B MPOIIECCE PEIICHUS 3a/1a4;

«yoosenemsopumenvroy (1 Oanna) - oOydaronuiics UMeeT 3HaHHs OCHOBHOTO MaTepHalia
0 TTOCTAaBJICHHBIM BOIIPOCaM, HO HE YCBOWJI €TO JIETaJeH, IOMyCKaeT OTAebHbIE HETOYHOCTH TIPU
peLICHUH 3a71ay;

«Heyoosemeopumenvno» (0 6aI0B) — OOyJaIONIMIICS JONMyCKAaeT IpyOble OMMUOKU B
OTBETE Ha MOCTaBJICHHBIE BOMPOCHI U MPHU PEUICHUH 3a/1a4

5.1.4. Ouenounvie mamepuanwt 01a evinonnenusn pegpepamos (kourponupyemas komnerenuus OIK-
1.1)

IIpumepHbie TeMbl pedepaToB MO AUCHUILINHE «XHUMHA»

1. TepmoarHamMuKa nponecca pacTBOPEHUs.

2. OcMmoc. Ponb ocmoca B 6uocucremax.

3. Teopus noss JIUTaHAOB.

4.PoJib KOOPAMHAIMOHHBIX COCTMHEHUI B OMOCHCTEMAax

5. KoopauHanyioHHBIE COETMHEHUS B COCTaBE JIEKAPCTBEHHBIX IPENapaToB U BUTAMUHOB.

6. XKecTkoCTh BOJIBI, IIpe/iesbl, BIUSHUE Ha )KUBbIE OPIraHU3MbI U POTEKAaHUE peaklnuil B
BOJIHBIX pacTBopax. MeTobl ycTpaHEHUS JKECTKOCTH.

7. d-Dnements! Il rpynmnsl. O6mas xapakTepuCTHKA, CXOACTBO U OTIMYHE OT S—
anemMeHToB Il rpynmsl.

8. f-anemeHnTh! kak aHanoru d-anemenTtos Il rpynmnel; cXOACTBO U OTIIMYHE.

9. d-Onements! IV rpynmnsl. OO1ias xapakTepucTHKa. XUMHUUECKHUE OCHOBBI TPUMEHEHHS
TUTaHA.

10.d—Dnements! V rpymnmnsl. OO11as xapakTepUCTHKA. XUMHUECKUE OCHOBBI TPUMEHEHHS
HUOOUS U TaHTaja B XUPYpruu, aMMOHUSI MeTaBaHa/1aTa.

11. CnektpalbHbIE METO/IBI U3YUEHUS CTPOCHHUSI BEILIECTBA. DJIIEKTPOHHBIE CIIEKTPHI
nornomenus B YBU u 6mmwkneit UK obmactu criektpa. UK criekTpsl morsomeHus.

12.  CpoexkTpbl KOMOMHAIIMOHHOTO paccessHusA. M3ydeHue paguKkansoB METOIOM
AIIEKTPOHHOTO IMapaMarHuTHOTO pe3oHanca (JI1P).

13. Metop siiepHOro MarHUTHOTO pe3oHaHca (SIMP).



14. Metoz peHTTeHOCTPYKTYPHOTO aHAIM3a.

15. BO3MOKHOCTH pacu€THO-TEOPETUYECKUX METOI0B KBAHTOBOM XMMUH.
16. buonoruueckas poJib 3JIE€MEHTOB [A rpymnmbl.

17. buonorudeckas posb 31eMeHTOB [IA rpymnmbl.

18. buonoruueckas pojb raJIOr€HOB.

19. buonoruueckas poyib XaJbKOI€HOB.

20. buosornueckas poib azota u Gocdopa.

Memoouueckue pekomenoayuu no nanucanuio peghepama

Pegpepam — TnpoAyKT CaMOCTOSTEIBHOW pPaOOTHI CTYJEHTA, MPEACTaBISAIOMMA COOO0M
KpaTKO€ M3JIOKEHUE B MUCHbMEHHOM BHUJE MOJTYYEHHBIX PE3YJIbTATOB TEOPETUUECKOrO aHaau3a
onpezeNieHHOW Hay4yHOW (yueOHO-HCCIIeIOBATENbCKON) TEMbl, IJIe€ aBTOP pPACKPBIBAET CYTh
UCCIIeTyeMOl MPOOIEMBbI, TPUBOIUT PA3ITUYHBIC TOYKU 3PCHHUS, & TAK)KE COOCTBCHHBIE B3TJISIIIBI
Ha Hee.

W3noxeHHoe MOHMMaHUe pedepara Kak IEIOCTHOTO aBTOPCKOTO TEKCTa OIpeNeNseT
KPUTEpUU €ro OIICHKU: HOBU3HAa TEKCTa; OOOCHOBAHHOCTH BHIOOpPA HUCTOYHHMKA; CTENEHb
PACKpPBITHS CYITHOCTH BOTIPOCA; COOJIIOICHUS TpeOOBaHMA K 0()OPMIICHHIO.

Tpebosanusn k pegpepamy: O6muii 006éM pedepara 20 muctoB (mpudt 14 Times New
Roman, 1,5 unrepsan). [lomnst: BepxHee, HUKHEE, TpaBoe, JieBoe — 20MM. AO3aIHbIil OTCTYI —
1,25; PUCYHKH JOJDKHBI CO3/IaBaThCs B IUKIUYECKUX PEAaKTOpaxX WM Kak pUCYHOK Microsoft
Word (crpynnupoBanHblif). Tabmuiel BBIMONHIATh TaOMUYHBIMU sueiikamu Microsoft Word.
CkaHupoBaHUE PHUCYHKOB M TaOJHI] HE JOMycKaeTcs. BripaBHHMBaHHE TeKcTa (MO HIMPHUHE
CTpaHHUILIbI) HEOOXOAMMO BBIMOJHATH TOJNBKO CTAaHAAPTHBIMU CIIOCOOAMHU, a HE C IOMOIIBIO
npoOenoB. Pazmep Tekcra B pucyHkax u tabiuiax — 12 xerib

OO0s3aTeNbHO HANMYUE: COJEpPXKaHUS (CTPYKTypa paboThl ¢ YKa3aHHEM pa3[elioB U UX
HAYaJbHBIX HOMEPOB CTPAHMWII), BBEACHUS (AKTyaJbHOCTh TEMBI, II€Nb, 3a/Ja4d), OCHOBHBIX
pa3nenoB pedepara, 3akiroueHus (B KPaTKoM, Pe3IOMHPOBAHHOM BHJIE€ OCHOBHBIEC TMOJIOKEHUS
paboThI), CIHCKA JIUTEPATYyphl C YKa3aHWEM KOHKPETHBIX HMCTOYHHUKOB, BKIFOUYAs CCBHUIKH Ha
HuTepHeT-pecypcesl.

B Tekcre cchiika Ha MCTOYHMK J€NaeTcs MyTeM YKa3aHus (B KBaJpaTHBIX CKOOKax)
MOPSAIKOBOTO HOMEpa LUTHUPYEMOW JHUTEpaTypbl U 4Yepe3 3alATyl0 — LHUTUPYEMBIX CTpPaHUII.
Ypoeenv opucunanvnocmu mexcma — 60%

Kpumepuu ouenxu pegpepama:

«omauynoy (5 OalsoB) CTaBUTCSA, €CIIM BBINOJHEHBl Bce TPEOOBAaHUS K HAMUCAHUIO U
3ammTe pedeparta: o00o3HaueHa MpodiemMa U 000CHOBaHA €€ aKTYyaJlbHOCTb, CIHEJAH KpPaTKUi
aHaliM3 Pa3IUYHBIX TOYEK 3pPEHMsI Ha paccMaTpPUBAEMyI0 MpOOJIEeMy U JIOTUYHO M3JI0KEHA
COOCTBEHHAs! TMO3UIHS, CHOPMYTUPOBAHBI BBIBOJBI, T€Ma pPACKPBITA MOJIHOCTBHIO, BBIIEPIKAH
00beM, COOMI0JIeHbl TpeOOBaHUsI K BHEIIHEMY O(GOpPMIIEHUIO, JaHbl MpaBHJIbHBIE OTBETHI HA
JOTIOJTHUTEIbHBIE  BOMPOCHl. OOydJaromuicss TPOSIBHJ WHHIMATHBY, TBOPYECKUH TIOAXO]I,
CHOCOOHOCTH K BBIITOJIHEHHUIO CIIOKHBIX 33JJaHUH, OpraHU3allMOHHBIE CTOCOOHOCTH. OTMedaeTcs
CIIOCOOHOCTh K MyOJMYHON KOMMYHUKaluu. JlokyMeHTanus npeacTtaBieHa B cpok. [lonHocThIO
oopmIIeHa B COOTBETCTBUH C TPEOOBAHUSIMHU

«xopoutoy» (4 Gayna) — BBINOJIHEHBI OCHOBHBIE TpeOOBaHMs K pedepary U ero 3aiuTe
BBIMIOJIHEHBI, HO TpPU 3TOM JIONMYyIIEHBbl HENOYETHl. B 4YacTHOCTH, MMEIOTCS HETOYHOCTH B
U3JI0KCHUU MaTepHaja; OTCYTCTBYET JIOTMYecKasl ITOCIe0BAaTeIbHOCTh B CYXKICHHAX; HE
BhIJIepXKaH 00BEM pedepara; UMEIOTCA YIYIHIEHUs B OQOPMIICHMM; Ha JONOJHUTEIbHBIE
BOTIPOCHI TIPH 3allIWTE JaHbl HEMOJHBIE OTBETHl. OOydYaromuiics JOCTaTOYHO TOJHO, HO 0€3
MHHUIIMATUBBI U TBOPUYECKUX HAXOJIOK BBITIOJIHMII BO3JIOKEHHBIE HAa HEero 3amauu. JloKkyMeHTaius
NpeCTaBIeHa JOCTATOYHO MOJTHO U B CPOK, HO C HEKOTOPBIMH HeopaboTKaMu

«yoosnemsopumenvroy (1-3 0Oannma) — HMEIOTCS CYIIECTBEHHBIE OTCTYIUIEHHS OT
TpeboBaHul K pedeprupoBaHmio. B 4acTHOCTH, TeMa OCBEIEHA JIMIIb YACTUYHO; JOIYIIECHBI



S.2.

(akTHuecKkue omMOKH B COJiepKaHuU pedepara Uil Ipu OTBETE HA JOMOJHUTEIbHbBIE BOIIPOCHL;
BO BpeMs 3aIlUThl OTCYTCTBYET BbIBOJA. OOydYaromuiicss BBIMOJHWI OOJNBLIYIO YacTh
BO3JIO)KEHHOW Ha HEro paboThl. JlonyIIeHbl CyIeCTBEHHbIE OTCTYIUIEHUS. JJoOKyMeHTalu s cjaHa
CO 3HAYUTENBHBIM Oono3aanueM (6omuee Hepenn). OTCYTCTBYIOT OTIENbHBIE (PPAarMEHTHI.

«neyoosnemeopumenvHoy (Menee 1 Oamma) — Tema pedepata HE PacKpbITa,
00HaApY>KUBACTCS CYIIECTBEHHOE HEMOHMMaHHE MpoOsieMbl. OOydaronHiics HE BBITOJIHUI CBOH
3aJjaud WIM BBIIOJHMI JIMLIb OT/ENbHBbIE HECYIIECTBECHHbIE NOpy4eHHUs. JlOKyMEHTalus He
claHa.

Ouenounvie mamepuainnl 01a pyoexcnozo Konmpossa (Kourpojaupyemasi komnerenuusa OIIK-
1.1)

Pyb6esicnvlii konmpons ocyiecTBisieTcs 1o 0oJjiee Wik MEHee CaMOCTOSTEIbHBIM pa3ziesiaM
— yuyeOHBIM JUCHHUIUIMHAM Kypca W MPOBOAUTCS IO OKOHYAHUM M3YyYEHHUs MaTepuasia
JUCITUIIMHBL B 3apaHee YCTAaHOBJICHHOE BpeMs. PyOeHbIi KOHTPOJIb MPOBOAMTCS C IICIBIO
ompefieNieHus] KadecTBa YCBOCHMsI MarepHaia Y4eOHON NHMCUMIUIMHBI B 1eloM. B TedeHue
CEMECTpa IPOBOJAUTCS MPU MAKUX KOHMPOIbHBHIX MEPONPUAMUA NO 2PAPUKY .

B kawectBe ¢GopM pyOeKHOrO KOHTPOJS MOKHO HCHOJb30BaTh TECTUPOBAHHE
(MMChbMEHHOE WM KOMIBIOTEPHOE), MPOBEICHHWE KOJUIOKBUYMAa WM KOHTPOJIBHBIX PadoT.
Beimonnsembie pa®oOThl JOMKHBI XpPaHUTbCS Ha Kadedpe TeYeHWH y4eOHOro rojga M IO
TpeOOBAaHUIO MIPEIAOCTABIATHCS B YTIpaBJICHUE KOHTPOJIL KadecTBa. Ha pyOekHBIE KOHTPOJIbHBIC
MEPONPUITHS PEKOMEHAYETCs] BBIHOCHUTH BECh MPOTPaMMHBIA MaTepuan (Bce pas3ielbl) Io
JUCIUTLITHE.

5.2.1. Quenounvie mamepuansl 018 KOHMPOALHOU PADONIbL:

Tunoewie Bapuanmuvl KOHmpoabHbIX padom:
Bapuant Ned
I. O6miee monsiTue o pactBopax. PactBopumocTts. [IpaBuino CeMeHUYEHKO.
2.11pu cunrese ammuaka N2 + 3H><-> 2NH3 paBHOBecHe yCTaHOBUIIOCH ITPH
CIEIYIOIINUX KOHIIEHTPAIUSIX BEIIECTB (MOJIb/1):
Cne2 =2,5; Cuz = 1,6; Cnnz = 3,4. Beiuuciante KOHCTaHTY paBHOBECHUS ITOM
peaKIuu U UCXOIHbIe KOoHIleHTpauuu N2 u Ha.
3.B cocTosiHMM paBHOBECHS CUCTEMBI
CO; + Hx<-> CO + H20
PEaKIoHHast CMECh UMeJIa 00BEMHBII COCTaB:
22% CO2, 41 % Ha. 1 7% CO n 20% H:O0.
Berurciute Kp u Kc nmst atoit peakuuu npu 1900K.
4. B xakoit macce BojbI criefyeT pacTBOpuTh 30r OpoMuaa Kamust JIsl OTYYSHUS
pacTtBopa, B KOTopoii maccoBas 1075t KBr paBHa 6%?

Bapuant NeS

1. Pa3baBneHHbIe pacTBOPHI HEANIeKTpoauToB. [laBinenue napa. (1mu 3akon Paysns).

2. Berancaure monspHyto koHueHtpanuio KoSO4, B 0,021 koToporo copepxurcs 2,74
pPacTBOPEHHOI'O BEUIECTBA.

3. Hanummre BeIpa’keHHUsI KOHCTAHT PaBHOBECHUS CIEAYIOMINX 0OpaTUMBbIX peaKuii:

1) Fe304 + 4H2<-> 3Feq) + 4H2O(r)

2)4HC1+0,<->2H,0 + 2Cl1»

3)C + CO<->2CO

4.I1pu HEKOTOPOH TeMrepaType KOHCTAaHTAa PABHOBECHS PEAKIIMHI

H>+ Bro<->2HBr paBna 1. Onpeaenute cocTaB paBHOBECHON PEaKIIMOHHOM CMECH, €CIIU
JUTsL peakiuu 01Ty B3sATHI 1Mosib Ho 1 2 mons Bro.

Bapuant Ne6



1.CBoiicTBa pacTBOPOB HEANEKTPOIUTOB. TemrepaTypa 3aMep3aHusi U KUIIEHUS

HEJIEKTPOJIUTOB. Bropoli 3akoH Payis.

2.0,61 pacTBOpa ruapokcuaa kanus coaepkut 16,8r KOH. Uemy paBHa MossipHast
KOHLEHTpALUs 3TOr0 pacTBOpA.

3.1Ipu coctostnum paBHoBecusi cucteMbl N2 + 3Ho<-> 2NH3 xkoHuenTparus

yuacTByromux Bemiects 0bun (Momw/m): C N2 =0,3; C H2 =0,9; C NH3 = 0,4.

PaccuuTaiiTe, Kak ©3MEHSETCSI CKOPOCTh MIPSIMOI 1 OOpaTHOM peaKIfid, eCiu

JIaBJICHUE YBEJIIMYUTH B 5 pa3. B kakom HanpaBiIeHUH CMECTUTCS paBHOBECHE?

4. Bbluncnute, BO CKOJIBKO pa3 BO3pacTaeT CKOPOCTh PEaKMu Py yBEINYCHUU
temmneparypsl ¢ 20° go 80°C, ecnu TemnepaTypHbIi KO3 GHUIMEHT 3TOW peakluy paBeH 2.

Bapuant Ne7

1.OcHOBHBIE XapaKTEPUCTUKU TEPMOJIUHAMUYECKON CUCTEMBI.

2.0npenenute AH%9sFe>0s, ecitu Npu peakiuu Ha kaxasie 80r FexO3

noryiomaercs 426,5 kJIK TEII0ThI.
3. Kak u3MeHs0TCs OCHOBHBIE CBOICTBa OKCcUI0B B psany LinO — NaxO — K;O —Rb,0 —
Cs20? Orser paiite, paccuntas AG® 95 cucTemsl

Me,O+ H,O =2 MeOH.

4.CocTaBbTe 3JIEKTPOHHO-HOHHBIE CXEMBI M 3aKOHYUTE YPAaBHEHUE CIEAYIOIINX

OKUCITUTEIbHO-BOCCTAHOBUTEIIbHBIX PEaAKITUI:

P + HNO3 + Ho O — H3PO4 + NO

H>S + HNO3 — S + NO» + H20

5. MOXHO 71 B KaU4eCTBE OKHMCIIUTENIS B KHCIION cpene ucronb3oBath KoCra078

CJIEAYIOIIMX MPOLIECCaX P CTAHAAPTHBIX YCIOBUSIX:

a) 2F - 2e =F»; $°=2,85B; B) 2Br - 2¢” = Br2; $° =1,06B;
6) 2Cl1 -2e¢ -» Cly; ¢° = 1,36B; r) 2I' - 2¢ = 12; ¢°=0.54B. crannapTHbIi
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIN MOTEHIHAI (h° CUCTEMBI Cr07% + 14H" +6e = 2Cr*" +
7H>0 pagen 1,33B.

Kpumepuu ¢hopmuposanun oyenoxk no KOHmponabHoIM mouKkam (KOHmMponavHble padomul;
KO10KGUyM)

(7 GamnoB) - craBuTcs 3a pabOTy, BBHINOJHEHHYIO TIOJHOCThIO 0€3 OIIMOOK W HEJOYETOB;
o0ydaroImuiicss JIEMOHCTPHPYET 3HAHUE TEOPETUUECKOrO0 M MPAKTUUECKOro MarepHana Mo Teme
npakTudeckoi padboTsl, pemeno 100% 3amay;

(or 5 1o 6 GayuIOB) — cTaBUTCA 3a PAOOTY, BHIIOIHEHHYIO MOJHOCTBIO, HO NMPH HAJIMYHUU B
Hell He Oojee OJHOM HerpyOoi OMMOKKM W OJHOTO Hejodera, He Oojiee TpeX HEeIO0YETOB.
OOyuarotuiicst TeMOHCTPUPYET 3HAHUE TEOPETHUYECKOTO M TMPAKTUUECKOro MaTepuajia Mo Teme
MpPaKTHYECKON paboThl, AOMyCKas He3HAYUTEIbHbIE HETOYHOCTH NPU PELIeHnH 3aad, peuieHo 70%
3ajay,

(4 6anna) — craBuTCA 3a paboOTy, eciy OakagaBp MPaBUIBHO BHITIOMHUI HE MeHee 2/3 Bcei
paboThl WM JOMYCTHJI He Ooyiee ofHOW TpyOoil OmMOKM M JABYX HEIOYETOB, HE Oosee OmHOU
rpyboit u omHOW HerpyOoil ommOKu, He OoJjiee TpeX HErpyObIX OIHMOOK, OJHON HerpyOoil.
OOyuatommuiicst 3aTpyaHIETCS C TPABWIBHOW OIEHKOW MPEUIOKEHHOW 3a7a4d, AeT HETONHbBII
OTBET, pemieHo 55% 3amad

(MeHee 3 GamIoB) — cTaBUTCS 32 PabOTY, €CIM YHUCIIO OIIMOOK M HEJIOUETOB IIPEBBICHIIO HOPMY
JUISL OLIEHKH 3 WJIM MPaBUJIBHO BBITIOIHEHO MeHee 2/3 Bcell paboThl. O0yuaromuiics JaeT HEBEPHYIO
OLIEHKY cUTYaluH, perieHo menee 50 % 3agau.



5.2.2. OueHoynble Marepuajbl: TunoBble TecToBble 3aJaHMSl MO JHCHHINIMHE «XHMHSA»
(xonTposupyemass kommnereHumss OIIK-1.1)_ IlonHblii nepeyeHb mecHmogbix 3a0aHuil

npeocmaenen ¢ JOUC —http://open.kbsu.ru/moodle/

Tecm — cucteMa CTaHAAPTU3MPOBAHHBIX 33JIJaHUI, TO3BOJISIONIAS] ABTOMATU3UPOBATH IPOLEAYPY
U3MEpEHUs YPOBHS 3HAHUM U YMEHUHN CTYJEHTA.
Bbi0epuTe npaBUIbHBINA OTBET

1. Camomnpou3BOJIbHBIN paciaji MOJIEKYJI paCTBOPEHHOTO (MHOT/IA - PaCIUIaBICHHOIO)
BElIIeCTBAa Ha KATUOHBI U AHHMOHBI HA3bIBACTCH. .

a) JIEKTPOIU30M

0)MOHHOM TTPOBOJIMMOCTHIO

B) TOMOT'€HHBIM KaTaJIu30M

T') 3JIEKTPOJIMTHUCCKON TUCCOIHAIeH

2. Mepoii 351eKTpOJIUTHYECKON AUCCOLUAIINH 3IEKTPOIUTA IPUHSITO CUNUTAT...
a) CTeNeHb AUCCOLUALNH

0) MOJISIPHYIO KOHIIEHTPAIIMIO PacTBOpa

B)pH pactBopa

I') KOHCTAHTY THPOJIN3a

4.K CHUJIBHBIM 3JIEKTPOIMTAM OTHOCHUTCHL. ..
a) XJIOPHJ HATPHUS

0) cepHuUCTas KUCIIOTA

B) CYIb(UT KaIus

') YKCyCHasl KUCJIOTa

5. Uemy paBHa koHueHTpanus noHoB H B pactBope KOH ¢ xonuentpanueii 0,01 Monb/n
IIPY YCJIOBUH, YTO TUAPOKCU KaJIsl IPOAUCCOLMUPOBAJ HALIETIO

a) 10-12 monw/n

6) 0,01 monp/n

B) 10-14 mMonb/n

I') HOCKOJIBKY PacTBOP ILIEJIOYHON, B HEM HE MOTYT IPUCYTCTBOBATh MOHBI H+ (T. €. [H+]
=0)

6. Paccunraiite pH: a) constHoil kucnoTel ¢ koHueHTpanuen 0,1 Moib/i; 6) BOZHOTO
pacTBopa rupoKcua Kanus ¢ KoHueHTpauuei 1,0 Moib/, cuuTasi, 4To yKa3aHHbIE BEIECTBA
JUCCOLUUPYIOT MTOJIHOCTBIO

a)a)7;0)7

6)a)l;0)14

B)a)14;6)0

r)a)2;0) 12

7. OprodocdopHast KMCI0Ta TUCCOLUUPYET 110 TPEM CTYIIEHSM, IIPH 3TOM KOHCTAHTHI
Juccoruanuu 1mo Ka)I(JIOﬁ CTYIICHHU CBA3aHbI COOTHOLICHUCM:

a) K1> K2<K3

0) KI<K2<K3

B) K1>K2>K3

r) K1<K2>K3

8. Ctenens aucconuanuu cynbdara HaTpus B pactBope 100%, kormnenTpamus conu -0,4
MoJIb/T. UeMy paBHBI KOHIICHTPAIIMN AaHUOHOB U KATHOHOB B JAaHHOM pacTBOpe?
a) 0,4 u 0,8 MOJIB/TT COOTBETCTBEHHO
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0) 0,3 u 0,18 MOJIB/JT COOTBETCTBEHHO
B) 0,14 1 0,56 MOJIB/JT COOTBETCTBEHHO
r) 0,44 1 0,28 MOJIB/JT COOTBETCTBEHHO

9. OT™MeThTE NPABWIbHBIA OTBET

[Tockonbky nucconmanus dnekTponuta KA Ha katnon K+ u siBisiercst oOpaTuMbIiM
paBHOBeCHBIM MponeccoM KA < --- > K+ + A+ HeMy IpUMEHUM 3aKOH JIEUCTBYIOIIUX MaccC, B
COOTBETCTBUU C KOTOPHIM OIPEICIISIETCS KOHCTAHTa PAaBHOBECHSI, HA3bIBAEMasl B TAKUX CIIydasix
koHcTaHTol aucconuanuu Kn, Koncranra aucconuanuu onpenensercs no Gpopmyne:

o™ =[ka][x][A"]

|KA|

K, =7 _

o | KA
K |A
K,=

B) | KA |
K= |KA]
10. CoenuHeHne ¢ HU3IIEH CTEIIEHBIO OKUCICHNS a30Ta - ITO
a)HNO2
6) NO2
B)NH4Cl
r) NOF3

Kpumepuu ¢hopmuposanun oyenox no mecmosvim 3a0anuam:

(3 Oanna) — momyyaroT 0Oy4arolecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha
TecToBbI€ Bonpockl. Brimonneno 100 % npeniokeHHbIX TECTOBBIX BOIIPOCOB;

(2 Oanna) — momyyaroT 0Oydarolecs ¢ NPaBHUIIbHBIM KOJIMYECTBOM OTBETOB Ha
TecToBble BONpockl — 80 —99 % oT 0611ero 0obeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

( 10amm) — mosryyaroT oOydarolrecs ¢ NpaBUIIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Bonpocsl — 60 —79% ot o011ero ooObema 3a/JaHHBIX TECTOBBIX BOIPOCOB;

(0 6anoB) — noay4aroT oOyyarouecs: NpaBUIbHBIM KOJIMYECTBOM OTBETOB HAa TECTOBBIE
Bompockl — MeHee 40-59 % oT o6miero o0beMa 3aIaHHBIX TECTOBBIX BOIIPOCOB.

5.3. Ouenounvlie mamepuanvt 013 RPOMENHCYMOYHOU AMMeCmayuu.

L]envio npomesicymounvix ammecmayuti IO TUCUUIIIIMHE SBIISETCS OLEHKA KayecTBa
OCBOCHUS AUCIHUILTUHBI 00yJarOIIUMUCS.

[TpomexxyTouHasi arTecTalus MpeaHa3HadeHa A OOBEKTHBHOTO TMOATBEPKICHUS H
OLCHUBAaHUA JOCTUTHYTBIX PEC3YJIbTATOB o6yquH$[ IMOCJIC 3aBEPIICHUA U3YUYCHUA JUCHUIIIINHBI.
OcymecTBisieTcss B KOHIIE CeMecTpa M MPEJCTaBIsieT cOOOW WTOTOBYIO OIICHKY 3HAHHH IO
JUCHUIINIMHE B BUJC IIPOBCACHUSA 3a4CTA.

[TpoMexxyTouHasi aTTecTanuss MOXET MPOBOJUTHCS B YCTHOHM, MUChMEHHOW (hopme, U B
dbopme TectupoBanus. Ha mpomexxyTounyto arrectamnuio oTBoauTcs 10 30 6aios.

BOIIPOCHKI, BBIHOCUMAMBIE HA 3AYET (konmponupyemas komnemenyus OIIK-1.1)



1. [lpeamer u 3amaun XUMUU. MecTo XUMUHM B psay (yHIAMEHTAIbHBIX HAayK U
WH)XEHEPHOT0 00pa30BaHus, 3HAUCHHUE JJIsl Pa3BUTHUS HAYKH U TEXHUKH.

2. XHUMHYECKOE IMPOU3BOJICTBO M OXpaHa OKPYKaroIIeH CpeIbl.

3. TexHnuka 0€30MaCHOCTH W TMpaBWia padOTBHl B JIA0OPATOPHSAX XUMHYECKOTO
npodus.

4, OcCHOBHbBIE TIOHATUS W 3aKOHBl XWUMHUU. OKBUBAJIGHT, MOJSpHas Macca
SKBHUBAJIEHTA, 3aKOH YKBHUBAJICHTOB.

5. ["a30Bble 3aKOHBI. 3aKOH ABOTaJpo U CIEACTBUS U3 HETO.

6. CoctaBHble 4YacTH aroMa. ATOMHOE sApo. (OCHOBHBIE KOJUYECTBEHHBIE
XapaKTEepUCTUKU aToMa: aTOMHAas Macca, 3apsij sapa.

7. KBanToBOMexaHu4eckas Mojiesib aTroMa. KopImyckysipHO-BOJHOBOH TyaJU3M.

8. XapakTepucTuKa COCTOSHUSL DJIEKTPOHA B aTOME CHUCTEMOW KBAHTOBBIX YHCEII.

[Mpunmun IMaynu u npaBuno Xynaa. @opma rpaHUYHON MTOBEPXHOCTU AJIEKTPOHHOW MJIOTHOCTH
JUIA S-, p- U d-opOuTaneil. DHepreTHYecKuil psii aTOMHBIX OpOUTANIEH.

9. [Tepuoanueckuii 3aK0H U nepuoauyeckas cucrema snaemeHToB [|.JM1.Menneneesa,
AIIEKTPOHHBIE (DOPMYJIBI ATOMOB M MOHOB. J[TMHHOTIEPHOAHBIA M KOPOTKOIIEPUOIHBIA BapUAHTHI
I1CO.

10. [leproguueckoe H3MEHEHHE CBOICTB 3JEMEHTOB (IIPOCTBIX BELIECTB) U HX
COCIUHEHUN. OHEepPruM MOHU3AIMHU, CPOJACTBO K DJIEKTPOHY, AIIEKTPOOTPHUIATEIHLHOCTS;
3aKOHOMEPHOCTH U3MEHEHMSI 3TUX BEJIMYMH [0 TPyIIaM U IepUoIaM.

11. [leprognueckoe H3MEHEHHE CBOMCTB SJEMEHTOB (MPOCTHIX BEHIECTB) U HX
coeMHEeHUI. B3anMOCBs3b XUMUYECKON aKTUBHOCTH C MOJOKEHUEM B IEPUOJUYECKON CUCTEME

12. Tunel XUMUUECKOH CBSI3U: KOBAJICHTHASI U MOHHAS; UX CBOMCTBA.

13. OOMeHHBIN U IOHOPHO-AKLIENITOPHBIM MEXaHU3Mbl 00pa30BaHUs CBSI3U.

14. KBanToBOXMMHYECKHE METO/IbI OMMCAHMSI XMMUUYECKOM CBA3H: METOJI BAJIEHTHBIX
cBsi3e U MeTo1 MoseKyIsipHbIX opouTtanein (MO JIKAO).

15. Curma(c)- u nu(m)-cBsi3u. [IpeacraBneHuss o ruOpUAN3AIUN ATOMHBIX OpOUTaNIen
P ONTUCAHWH XUMHUYECKOH CBSI3H B MOJICKYJIax.

16. OcHOBHBIE XapaKTEPUCTUKU KOBAJICHTHOW CBS3U: DHEPrusl (PHTAJIBIMS) CBS3H,

JUINHA, KPaTHOCTb, BAJICHTHBIA YTOJI, MOJISIPHOCTb CBSI3U. JIUMOJBHBIE MOMEHT CBSI3M H
JUTIONbHBIA MOMEHT MOJIEKYJIBI.

17. ArperatHoe cocTosiHME BemiecTBa. Kpucrammueckoe u aMOppHOE COCTOSHHUE.
Kpucrannudeckas pemerka. XuMudeckas CBsI3b B KPUCTAUNIMYECKUX TENAX.

18. Meramueckass  CBA3b.  MeTayipl, IPOBOJHHUKH,  IIOJIYNPOBOJHHMKH U
JUAIIeKTpuKH.. HanoMaTtepurassl.

19. Bonoponnas  cBs3b, MEXMOJIEKYIsSIpHblE B3auMojelcTBusA. KomruiekcHble
COEJMHEHUS: HOH-KOMIUIEKCOOOpa3oBarTenb, JHMraH/Abl, BHYTPEHHsSsI M BHEIIHsAA cdepsl,
KOOpPJMHAIIMOHHOE YHUCJI0. MOHO- U MOJUJEHTaTHbIE JUraHabl. HoMeHkIaTypa KOMIUIEKCHBIX
COCIMHEHU.

20. buonornueckast poap BOIOPOAHOM CBsI3U. MONEKYIApHBIE KOMILIEKCHI U UX POJb
B METa0OJIMYECKUX Mpolieccax.
21. Knaccudukanmsi KOMIUIEKCHBIX coequHEeHHH. [luccormarus KOMITJIEKCHBIX

coequHeHnil. KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHOTO MoHa. [Ipupona XMMu4eckoil cBs3U B
KOMILJIEKCHBIX CO€IMHEHUIX. [I[puMeHeHne KOMIUIEKCHBIX COETMHEHMI.

22. buonornueckas pone KC. MertamiopepMeHTbl, TOHATHE O CTPOCHHUU HX
AKTHBHBIX LEHTPOB. XUMUYeCKHE OCHOBBI MpuMeHeHus KC.

23. Onpenenenne u kiaccuukanuss pacTBopoB. PacTBopeHue kak —(Qu3HKO-
XUMUYECKH mporiecc. PactBopumocTs. CriocoOBI BRIpaXKEHHUST KOHIIEHTPAIIUH PacTBOPOB.

24. PacTBOpBI 3JIEKTPOIUTOB U HEDJIEKTPOJIMUTOB. BOIHBIE pacTBOPBI DIEKTPOJIMTOB.
OcoOenHocT BOABI Kak pacTBopuTens. Bomoponueiii mokaszarens cpensl (pH). Meroast
omnpeneneHus BeanyuHsl pH.



25. ONeKTpoJIUTHUYECKass  JAUCCOLMalMs B BOJAHBIX  pacTBopax.  CuibHbIE
(HeaccoMMpPOBaHHBIC) U Clladble (aCCOIMHPOBAHHBIC) ASJICKTPONHUTHL. KOHCTaHTa M CTENEHb
JUCCOLIMAIMU cllaboro anekTposuta. bydepHsie pacTBOpHL.

26. I'mpaponus coseil. YpaBHeHust peakuuii rujposn3a. CTeneHb TUIpoJIN3a,
KOHCTaHTa ruaponusa. HeoOpatumslii ruaposnus.

27. IIpoueccs! ruaponusa B npupoze. Monnsle peakuuu B pactBopax. PaBHoBecue
MaJOpacTBOPUMBIN JJIEKTPOJIUT — HACBIEHHBIH pacTBOop. IIpomsBeneHue pacTBOPUMOCTH.
VYcnoBus BbIaICHNS U PACTBOPEHUS OCAIKA.

28. JucnepcHocTh U nucnepcHble cucteMbl. Kiaccudukanusi AUCIEpCHBIX CHUCTEM.
Cycnensun u smyibcud. Kimaccupukanust KOUTOMTHBIX cUCTeM. l'enu M 30mu. MUIIEIUIBI, UX
oOpa3oBanue u ctpoeHue. Kpurnueckas KOHIIEHTpaILHs MUIIEIII000pa30BaHusl.

20. OnTuueckue M 3JIEKTPUUECKHE CBOMCTBA KOJUIOMJIHBIX CcUCTEM. Meroabl
MOJIyYEHUS U pa3pylIeHUs] KOJJIOUIHBIX cucTeM. KommoniHbeie CucTeMbl B IPUPO/IE.

30. Onpenenenue u KJaccuukanus IIEKTPOXUMHUYECKUX IIPOLIECCOB.
OKHCTUTENbHO-BOCCTAHOBUTEIbHBIC PeakIy. BaxkHel e OKucIuTean 1 BOCCTAaHOBUTEIH.

31. OKHCIUTENIbHO-BOCCTAHOBUTENBHBIM  NOoTeHUMan. Hanpasienue mnpoTekaHus
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIHMi. ODJNeKTPOAHBIA MOTeHHHan. BoaopomaHsiii
AJIEKTPOJI CpaBHEeHUsA. Y paBHeHue HepHcra.

32. DJIEKTPOIN3 KaK OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIA MPOLECC. IDIEKTPOJIU3 C
pPacTBOPUMBIMU U HEPACTBOPUMBIMU aHOJAMU. XUMHUYECKass U DJIEKTPOXUMHUYECKAs] KOPPO3Us
MeTaisioB. CriocoObl 3aIIUTHI OT KOPPO3HH.

33. [Tonoxenue s-anementoB B llepuommueckoit cucreme [[.M.Mennaeneena.
Oco0eHHOCTH XUMHH S-3JIEMEHTOB.

34. [Tonoxenue p-anementoB B Ilepmoamueckoit cucreme J[[.M.Mennaeneena.
Oco0eHHOCTH XUMHH P-3JIEMEHTOB.

35. [Tonoxenue d-anementoB B Ilepmoamueckoit cucreme J[[.M.Mennaeneena.
OcobenHocTH XUMHH d-3JIEMEHTOB.

36. [Tonoxenne f-amementoB B Ilepuomgmueckoit cucreme J[.M.Menneneesa.

Oco0eHHOCTH XUMUU {-371EMEHTOB.

Kpumepuu ¢hopmuposeanusn ouenok no npomexicymounoil ammecmayuu:

«aumeno» (ot 61 go 100 GamnoB)— momy4aroT OOyd4arouuecsi, KOTOpble CBOOOJHO
OpUEHTHUPYIOTCS B MaTepuaie MU OTBedaroT 0e3 3arpyaHeHuil. OOywaromuiicst crmocoOeH K
BBITIOJTHEHUIO CJIOKHBIX 3aJaHHi, MOCTaHOBKE Ilefiedl W BHIOOpEe MyTell UX peanu3aliui.
OOyuaromumiicsi crocoOeH K BBHITIOJHEHUIO CIIOXKHBIX 3amaHuil. Mmerorcss He Oosiee oaHOM
HerpyOoil ommOku W OJHOrO HejouyeTa, He Oosee Tpex HemoueToB. JlomyckaroTcs
HE3HAUYMUTEJbHbIE HETOYHOCTH MPH pelieHn  3a1a4, pemieHo 70% 3amnay;

3aueT He MOJYYAKT OOYyYarolIMecs, KOTOpbIe JOMYCKAIOT 3HAYUTENBHBIE OIIUOKH.
OOyuaromuiicss UMEeT JUIIh HauaJbHYI0 CTETICHh OPHUEHTAllMH B Marepuaine. B pabore umcio
OIIMOOK U HEJOYETOB MPEBBICKUIIO HOPMY JUIS OIICHKU 3 WJIM MPaBUJIBHO BBIMOJTHEHO MeHee 2/3
Bceld paboTel. OOygaronuiics qaeT HEBEPHYIO OIICHKY CHTYalluu, pemeno menee 50% 3amad.

6 MeTtoanueckue MaTepHuaJIbl, ONpeaesOlIHe NpoueIypbl OLleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH

MaxkcumanbHas cymma (100 6annoB), Habupaemasi CTyJJEHTOM IO JUCIHUILTHHE BKIIOYAET
JIBE COCTaBJISIOLIHE:

— nepeas cocmasenAwwjas — OLEHKa PEryIspHOCTH, CBOEBPEMEHHOCTH M KauecTBa
BBITIOJTHEHHST CTYACHTOM Y4eOHOW paboThl MO M3YYEHHWIO IUCIMIUIMHBI B TEUEHUE MEepuoaa
W3Yy4YeHUs TUCHIUTUINHBI (CeMecTpa, UM HECKOJIBKUX ceMecTpoB) (cymMMa — He 6osee 70 6amioB).
bambl, XxapakTepusyromye ycrneBaeMoCTh CTYEHTa 10 JUCIUILINHE, HAOUPAOTCS UM B TEUCHUE
BCEro nepruoja 00y4eHus 3a U3ydeHune OTACIbHBIX TEM U BBITIOJHEHHE OTAEIbHBIX BUAOB paldoT.



— 8mopas cocmaenAwas — OUEHKA 3HAHUW CTYJIEHTa 110 Pe3yJIbTaTaM IIPOMEXYTOUHOM
arrectanuu (He 6omee 30 —6amioB).

Kpurepriem oreHku ypoBHS CHOPMHPOBAHHOCTH KOMIETEHIMH B paMKax y4eOHOU
JUCLUILINHEL « XuMHsA» B | cemecTpe sBisgeTcs 3a4er.

Ilenvro npomesricymounvix ammecmayuii 10 JUCLUUIIIMHE SBJIIETCS OLICHKAa KadyecTBa
OCBOCHMS JMCLUIUIMHBI oOyyaromumucs. OOmuil OGaya TeKylero U pyOexHOro KOHTPOJIS
CKJIa/IBIBAETCS U3 CJIEAYIOIINUX COCTABIISIFOIINX IPUIIOKEHUS 2.

Kpumepuu ouyenku kauecmea 0ce0eHus OUCUUNIUHbBL

waumeno» (ot 61 no 100 OGammoB)— MOMYyYarOT OOyYaromuecs, KOTOpPbIE CBOOOJHO
OPUEHTHPYIOTCSI B MaTepualie M OTBe4aroT Oe3 3aTpyaHeHuidl. OOyyaromuicsi CrocoOeH K
BBIMIOJTHEHUIO CJIOKHBIX 3aJaHHi, MOCTAaHOBKE IleJied W BbIOOpEe MyTell UX peanu3alui.
OOyuaromuiicss crnocoOeH K BBIMIOJHEHHUIO CJIOXKHBIX 3anaHuil. MMeroTcss He Ooliee OHOM
HerpyOoil ommOku W OJHOro HejoyeTa, He Oosiee Tpex HemoueToB. Jlomyckarorcs
HE3HAYMUTEJbHbIE HETOYHOCTH MPU pelIeHnH 3a1a4, peuieHo 70% 3anay;

3aueT He MOJYYAKT OO0ydYaromHMecs, KOTOpbIE AOMYCKAIOT 3HAUUTENbHBIE OIIUOKH.
OOyuaromuiicss UMeeT JUIIb HadalbHYI0 CTEIICHb OPUEHTAIlMU B maTepuaie. B pabGote uucio
OIIMOOK U HEJOYETOB MPEBBICUIO HOPMY JUIS OIICHKU 3 WJIM MPaBUJIBHO BBINOJIHEHO MeHee 2/3
Bcel paboTel. OOyyaronuiics qaeT HEBEPHYIO OLICHKY CUTYalluu, pemeno menee 50% 3amad.

Tunosble 3amanus, oOecrneunBatouie QopmupoBanue komnerenuuun OIIK-1.1
IIPEJCTaBJIECHbI B TAOIUIIE 7.

Taonuya 7. Pezynomamut 0ce0eHus yueOHou OUCYUNIUHDL, ROJIeHcaujue nposepKe

Buo OUECHOUHO20
Mamepuana,
Pezynomamul 00yuenun OcHnoenbvie nokazamenu oyeHKu N
(Komnemenyuu) pe3yiomamoes 00yyenus onecpeduemiomu
dopmuposanue
KomnemeHuuii
OIIK-1: criocobeH | 3namo:
WCIIOJIb30BATh TIOJIOKEHUS, | OCHOBHbBIE TEOPETHICCKUE TunoBble  OICHOYHBIE
3aKOHBI u METO/IbI | TIOJOXKEHUS OOIIe XUMHH; COCTaB, | MAaT€pUAJIbI 111 YCTHOTO
CCTeCTBEHHBIX HAayK W | CTPOGHHE M XMMHYECKHE CBOWCTBa | ompoca (pasoden 5.1.1);
MaTEeMaTHKHU I PEHICHUs | HEOPraHUYECKUX BEIIECTB; | TUTIOBHIE TECTOBBIE
3a1a4 WH)KEHEpHOH | TabopaTOpHbIE W TPOMBINUICHHBIE | 3aaHus (pasoen 5.2.2.);
JeSITENIbHOCTH. COCcO0BI MONyYESHUsI | TUTIOBBIE OIICHOYHBIC
HEOPTaHWYECKHUX BEIICCTB MaTepuagbl K 3a4ery
(paszoen 5.3.)
Ymemos:
OCYIIECTBISTh XUMHUECKUN OneHouyHbIE  MaTepUaITBI
AKCIIEPUMEHT 10 MpeJiaraeMoi TUIS CaMOCTOSITETTLHOM
METOJIMKE; UHTEPIPETUPOBATH paboThI (THITOBBIC 33a4H
MOJTYYCHHBIEC PE3YIIbTaThI paznen 5.1.2.);
MIPUMEPHBIC TEMBI
pedeparoB (pa3men
5.1.3));
TUTIOBBIC TECTOBBIC
3amanus (pasznuen 5.2.2.)
Braoems: TuroBbie OLICHOYHBIE
HaBBIKAMHU XUMHYECKOTO MaTepHralibl AJid YCTHOI'O OIpoca
(pasgen 5.1.1




JKCIIEPUMEHTA; (NeNe 7-8 ,13-17,20-25 u T.11.)

IKCIIEPUMEHTAIBHBIMU METOIaMH TPHMEPHBIC TeMbI pedepathl
(pazmemn 5.1.3).; (NeNe4,8,10)

HCCIIE0BAHMS 110 HAIPABIEHHOCTH

o0ydeHus

Taxum 00pa3oM, BBIIIOJHEHNUE TUIIOBBIX 3aJaHUH, IPEACTaBIECHHBIX B pa3zene 5
«OLeHOYHbIE MaTepuaibl JUld TEKYIIEro U pPYyOeXKHOro KOHTPOJS YCHEBAaeMOCTH M
IPOMEXYTOUHON aTTECTAIIMU» MTO3BOJIUT 00ECIICUNTH!

- TOTOBHOCTb K MCIIOJIb30BaHMIO OCHOBHBIX (U3UKO-XMMHMUYECKHX, MAaTEMATUYECKUX U
UHBIX E€CTECTBCHHOHAYYHBIX MOHATHH M METOAOB MpPHU pEIICHUH NPO(PEeCCHOHANBHBIX 3a1ad

(OTIK-1.1).

7 Y4yeOHo-MeTOoaUYECKOE o0ecneueHre JUCIUILINHBI
7.1. HopmamueHno-3axonooameibHble aKmbol
1. ®enepanbHBIl TOCYAAPCTBEHHBI 00pa30BaTENbHBIM CTAaHAAPT BBICIIErO OOpa30BaHUS IO
Hanpasnenuto 11.03.03 KoncTpynpoBaHHE M TEXHOJOTHS SJICKTPOHHBIX CPEACTB (YpOBEHb
OakanaBpuaTa), YTBEP)KJICHHOTO MpuKazoM MuHHCTEpcTBa 00pa3oBaHusi U Hayku Poccuiickoit
®enepanun ot Ne 928 ot 19.09.2017.

7.2. OcHoeHnas rumepamypa:

H.JIL. T'nunaka. O6mas xumus. M.: KHOPYC. 2010

3amauu u ynpaxunenus o obmeit xumuu /Ilox pen. H.B.Koposuna. M.:BIII. 2003

I.A Kuszes, C.K. Cmapeirua. Heopranuueckast xumusi. M.: [Ipoga. 2005

J. Ulpaiibep, I1.9Tkunc. Heopranumueckast xumus B 2-x Tomax. M.:Mup, 2004

T.W. Xaxanuna. Heopranndeckas xumusi. Y4ueOHoe nocodue. M.:FOpaiit. 2010

. K.A.KoukapoB. Heopranuueckast XuMusi B ypaBHEHUSIX peakinii. YueOHoe nocodue.
Hanpuuk: [Tonurpadus. 2010

7. babkoB A.B., O0mias, HeopraHu4eckasi U OpraHrudeckas XuMusi [ DIeKTpoHHbIN pecypc] /
ba6koB A. B., [Tonkos B. A. - M. : 'D0TAP-Menua, 2014. - 576 c. - ISBN 978-5-9704-2978-5

- Pexxum moctyna: http://www.studmedlib.ru/book/ISBN9785970429785.html

8. Konuun A.B., O6mas xumust [DneKTpoHHBIH pecypce] : yueOHuk / A. B. XXonuun ; noa
pea. B. A. IlonkoBa, A. B. XXonuuna. - M. : I'DOTAP-Menua, 2014. - 400 c. - ISBN 978-5-
9704-2956-3 - Pexxum pocryna: http://www.studmedlib.ru/book/ISBN9785970429563.html

9. Jlyannckas M.I'., O6mas xumus [DnextpoHHbiil pecypc] / Jlyunnckas M.I'., @upcosa
AS., Kunkoa A.M., Jlpozmosa T./. - M. : I'DOTAP-Menua, 2010. - 248 c. - ISBN 978-5-
9704-1384-5 - Pexxum poctyna: http://www.studmedlib.ru/book/ISBN9785970413845.html

10.  Jlyumnckas M.I'., Heoprannueckas xumus [DnekTpoHHbIN pecypc| / Jlyunnckas M.I.,
®upcosa A 4., Ipoznosa T.JI. - M. : TDOTAP-Meaua, 2009. - 144 c. - ISBN 978-5-9704-1343-
2 - Pexxum noctyna: http://www.studmedlib.ru/book/ISBN9785970413432 .html

S

7.3. /lononnumenvnas numepamypa

1. H.C. AxmetoB. Obmas un Heopranudeckas xumus. M.:BII. 2001

2. H.H. ITaBnoB. O6mas u Heopranuveckast xumus. M.: Ilpoda. 2002

3. IlpakTukyM mo oOmeld | HeOpraHM4eCKONW XMMHUU: TOCOOHe ISl CTyIeHTOB. M.:
Hpoda. 2002

4. H.I" . KopxyxoB. O0miast u Heopranndeckas xumus. M..MUCHC. 2004. H.C.AxmeToB.
JlaGopaTopHble U CEeMUHApPCKUE 3aHATHsI 0 0011el u Heoprannyeckoi xumun. M.: BILIL. 2003

5. E. AppamnukoBa. COOpHUK 3a7a4 1o Heopranuueckon xumuu. M.:Axagemust. 2008

6. A.IL. T'apmmn. Heoprannueckast XuMust B cXxemax, TabJIHuIax, XMMUYECKHX PEaKIUsX.
CII6.: JIans. 2003


http://www.studmedlib.ru/book/ISBN9785970429785.html
http://www.studmedlib.ru/book/ISBN9785970429563.html
http://www.studmedlib.ru/book/ISBN9785970413845.html
http://www.studmedlib.ru/book/ISBN9785970413432.html

7. Antuna E.B., Xumus OHOIIOTMYECKH aKTUBHBIX BEIIECTB M YKU3HEHHBIX MPOIECCOB
[DnexTpoHHBIH pecypc]: yuebHoe nocobue / Antuna E.B. - BanoBo : VMBaH. roc. XMM.-TEXHOI.
YH-T., 2015. - 303 C. - ISBN -- - Pexum JlocTyna:
http://www.studentlibrary.ru/book/ghtu_023.html

8. lllepbakoBa 10.B., XumMusi OMOIOrHUECKN aKTUBHBIXBEIIECTB [ DIEKTPOHHBIN pecypc]:
yuebHoe mocobue / FO.B. Illepbakosa, A.H. Axynos - Kazans : M3garensctBo KHUTY, 2018. -

84 C. - ISBN 978-5-7882-2362-9 - Pexum JOCTYTIA:
http://www.studentlibrary.ru/book/ISBN9785788223629.html
9.KoBaneHko JI.B., buoxummueckue OCHOBBI

XUMHUHU OHOJIOTUYECKH AKTHUBHBIX BEHIECTB [DJNEKTPOHHBIA pecypc| : ydeOHoe mocobue /
Kosanenko JI. B. - 3-e u3a. (311.). - M. : BUHOM, 2015. - 232 c. (YueOHUK 1151 BBICIICH IITKOJIBI)
- ISBN 978-5-9963-2625-9 - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785996326259.html

7.4. Ilepuoouueckue uzoanusn

Marepuainsl eXXeroqHoi HaydHO-TpakTHYecKoi KoHpepenuun «llepcnexTrBay
Kypnan «Heopranuueckas Xumus»

Kypuan «Ilepcnexmuenvie mamepuanoly

Kypuan «Xumus u dcusnvy

7.5. Hnmepnem-pecypcol
[Ipu n3yueHnn TUCHUTUTMHBI «XHUMUS», 00ydaroIuecs: 00ecrnedeHbl JOCTYIIOM
(y#aneHHBIH JOCTYI) K pecypcam:
- obwue ungopmayuonnsvle, CHPABOUHbIE U NOUCKOBbIE:

l. CnpaBounas npaBoBas cuctema «l'apant». URL: http://www.garant.ru.
2. Crace H.®. CripaBouHuK 10 00IIEH U HEOpPraHMYECKOW XUMUH [ DIEKTPOHHBINA pecypc]:
yuebHoe mnocobue/ Crtace H.D.— DnekTpoH. TekcToBble aaHHble.— Tomck: Tomckuit
MOJINTEXHUYECKHUN YHUBEPCUTET, 2014.— 93 c.— Pexnm JIOCTYyTIA:
http://www.iprbookshop.ru/34718.html
3. CnpaBounas npaBoBas cucreMa «Koncynbrant [Imtoc». URL: http://www. consultant.ru
- K CO8peMeHHbIM npoheccuonanbHolm 6a3am OaHHbIX:
Ne HaumenoBanue u Anpec caiita HaumenoBanue YcaoBus
n/n KpaTkKasi OpraHu3aunmu- AocTyna
XapaKTepUCTHKA BJIaJ1eJIb1IA;
3JIEKTPOHHOI0 PEKBH3HUTHI 1I0Tr0BOpPa
pecypca
«Web of Science» http://www.isiknowl Komnanus Hoctyn o
(WOS) edge.com/ Thomson Reuters 1P-
ABTOpUTETHAS Cy0,1MueH3MOHHBbIH azpecam
MOJIUTEMATHYECKAS JAOroBOP KbI'Y
pedepaTuBHO- NeWoS/624
o6ubnuorpaduyeckas ot 01.11.2017r.
A HAYKOMETPUUIECKast CpPOKOM JIeiicTBUA Ha |
0asza JaHHBIX rox
Sciverse Scopus http://www.scopus.c Jorosop Ne 6/n Hoctym o
HU3]1aTCILCTBA om ot 16.02.18r. IP-
«9np3eBup. Hayka u agpecaMm
TEXHOJIOTUN» KbI'Y

PedeparuBnas u
aHanuTU4eckas 6aza
JTAHHBIX

ba3a nanabIx http://elibrary.ru 000 «HOb» ABTOpHU30



http://www.studentlibrary.ru/book/ghtu_023.html
http://www.studentlibrary.ru/book/ISBN9785788223629.html
http://www.studentlibrary.ru/book/ISBN9785996326259.html
http://www.garant.ru/
http://www.iprbookshop.ru/34718.html
http://www/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&amp;product=WOS&amp;search_mode=GeneralSearch&amp;preferencesSaved
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&amp;product=WOS&amp;search_mode=GeneralSearch&amp;preferencesSaved
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/

Science Index [orosop BaHHBIN
(PUHLI) Ne S10-741/2018 J0CTyI
HammmonansHas ot 05.03.2018r.
UH(POPMAITMOHHO-
aHAJIUTHUYECKas
cucreMa
IbC http://www.studmedl 000 [Tonnbrit
«KoHCcyabTaHT ib.ru «Tonmurexpecype» JOCTYI
CTY/JAEHTa) http://www.medcolle (r. Mockaa) (peructpa
Y4eOHuKH, yueOHbIC gelib.ru Jorosop uus no IP-
ocoOusL, 1o BCEM Ne 67CJ1/09-2017 azpecam
001acTsAM 3HaHUU 1715 ot 14.11.2017r. KBbI'Y)
BO u CIIO, a Takxe (c manpHe#e
MoHOrpaduu u MIPOJIOHTAIIUEH )
Hay4yHas MepuoIuKa
IBC http://iprbookshop.ru 000 «Ai#i ITu Op [TonupIit
«AilInIpoyke» / Menua» JOCTYII
107831 nyOnukanmuii, (r. CapatoB) (peructpa
BT.4.: 19071 — JInneH3noHHBIN s 1o IP-
y4eOHBIX H3AAHUIA, J0TOBOP azpecam
6746 — HayYHBIX Ne3514/18 KbI'Y)
n3nanuii, 700 ot 20.03.2018r.
KoJneKuui, 343
xypHana BAK, 2085
ayAMOU3IaHU .
MexnynapoaHas https://www.crossref HIT «HOUKOH» ABTOpHU30
cucreMa .org/webDeposit/ Jdorosop BaHHBIN
o6ubanorpaduuecknx NeCRNA-714-18 JIOCTYTI
ccoutok Crossref or 07.03.2018r. TUTS
Hudposas OTBETCTBE
uaeHTU)UKAIHSL HHBIX
o6wsexToB (DOI) MPEACTaBU
TeJIen
35C KBI'Y KLY
(9TEKTPOHHBIH Tonowenne 00 [Tonub1
http://lib.kbsu.ru AJIEKTPOHHOU
Katayior gona + JOCTYTI
nonHotekcToBas bJ) Oubmotexe ot
25.08.09r.

- KPOMB moceo, 06yltalou4ueal MO2ym 60CROJ1b306amMbCA npo¢eccu0uaﬂbnbmu

ROUCKOGLIMU CUCIEMAMU:
Cny»x0a TeMaTH4YeCKMX TOJKOBBIX cioBapeil http://glossary.ru/
CroBapu u sHImKI0Ne MM https://dic.academic.ru/
Bukunenus http://ru.wikipedia.org/wiki/

7.6. Memoouueckue yka3zanusn no npoeedeHur0 paiudHvlx y4eOHvlx 3aHamuil u
camocmoamenvHoi padbomaul

VYuyebHast paboTa Mo JUCHMIUIMHE «XUMH» COCTOUT M3 KOHTAKTHOM pabOTHI (JIEKIUH,
nabopaTOpHBIE 3aHATHS) W CaMOCTOSTENbHOW paboTbl. COOTHOIIEHHE JICKIIMOHHBIX U
7a00paTOPHBIX 3aHATHH K OOIIEMYy KOJMYECTBY YacOB COOTBETCTBYET y4yeOHOMY IUIaHy IIO
HanpasieHuto 11.03.03 KoHcTpynpoBaHHe U TEXHOJIOTUA SJIEKTPOHHBIX cpeAcTB. s
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MOJATOTOBKH K MPAKTUYECKUM 3aHATUSAM HEOOXOIUMO PaCCMOTPETh KOHTPOJIbHbIE BOIIPOCHI, IPU
HE00X0IUMMOCTH 00paTUTHCS K PEKOMEHyeMO! JIUTepaType, 3aucaTh HEMOHATHBIE MOMEHTHI B
BOIIPOCAX I YACHEHHs UX Ha IIPEACTOALLEM 3aHATHH.

Memoouueckue pekomeHOauUU NO UZYUEHUIO OUCUURIUHBL «(XUMUA) ONA
oodyuaromuxcsa

[enp kypca «XuMUs» - 03HAKOMIJICHHE CTYJEHTOB C TIPOIECCaMU MPEBPAILCHHUS BEIICCTB,
COITPOBOXKIAMOIINXCS M3MEHEHUEM (U3NKO-XUMHUYECKHX CBOHCTB M CO3JIaHHE TEOPETUYECKOM
0a3nl AJid YCIICIIHOI'0 YCBOCHUA UMU CIICHUAJIBHBIX JUCHUIIJIMH U, B YaCTHOCTH, (bOpMI/IpOBaHI/Ie
HAYYHOTO MBIIUICHUSI.

[Ipucrynas kK M3y4eHHUIO NUCIUILIMHBI, O0YYalOmEMyCsi HEOOXOAUMO O3HAKOMHTHCS C
TEMAaTUYCCKUM TUIAHOM 3aHSTHIA, CIIMCKOM PEKOMEHIIOBAaHHOH yueOHOU nureparypsl. Ciemyer
YACHUTL IMOCJICAOBATCIBHOCTL BBIIIOJIHCHUA HWHIAWBUAYAJIbHBIX yqe6HbIX 3aI[aHPII>i, 3aHCECTHU B
CBOIO pabodyr0 TeTpaab TEMbl M CPOKH IPOBEICHUS CEMHHAPOB, HAIHMCAaHUS YYCOHBIX H
TBOpYECKUX paboT. Ilpm W3y4eHWM IUCHMIUIMHBI OOYYaIOMIMECs BBIIOIHSIOT CJCIYIOIIHe
3aJ]aHUs: U3y4ar0T PEKOMEHJIOBAaHHYIO YYCOHYIO U HAyYHYIO JIMTEPATyPy; MHUIIYT KOHTPOJIBbHBIC
pa6OTI)I, TOTOBAT JOKJIAaAbl U COO6HIGHI/I$I K HOPAKTUYCCKHUM 3aHATHUAM, BBIIIOJHAIOT
CaMOCTOSITEIIbHBIC TBOPYECKHUE DPAOOTHI, YYACTBYIOT B BBINOJIHCHUU MPAKTUYCCKUX 3a/IaHUM.
YpOoBeHb U ITyOWHA YCBOCHUS TUCIMIUIMHBI 3aBHCAT OT aKTUBHOM U CHCTEMAaTHYECKOW PabOThI
Ha JICKIIUAX, HN3YUCHUA peKOMeHHOBaHHOﬁ JIUTCPATYPHhI, BBITIOJTHCHU A KOHTPOJIbHBIX
MUCHMEHHBIX 3a/IaHUI

Kypc m3ydaercs Ha JIGKIUSAX, CEMHHApaX, JIAOOPATOPHBIX U MPU CAMOCTOSTEIHHOU H
WHAMBUAYaAIbHON pabore oOywaronuxca. OOydaromuiics Uis MOJHOTO OCBOCHUS MaTepuaia
JMOJDKCH HE WPONyCcKaTh 3aHATHS M aKTUBHO YYacTBOBaTh B ydeOHOM mporecce. s
MaKCUMaJIbHOH A((MEKTUBHOCTH H3Yy4YCHHS HEOOXOJMMO IMOCTOSIHHO BECTH KOHCICKT JICKIIUH,
3HATh PEKOMEHIYEMYIO MperojaBaTesieM JHUTEePaTypy, MMO3BOJSIONIYIO JOMOJHUTL 3HAHUS U
Jy4Ille TOJATOTOBUTHCS K CEMHUHAPCKUM 3aHSITHUSIM.

B coorBercTBHM ¢ Y4eOHBIM IUIAHOM Ha KXKAYI0 TEMY BBIJCICHO HEOOXOJAUMOE
KOJIMYECTBO YaCOB MPAKTUYECKUX 3aHATHI, KOTOPBIE MPOBOJSATCS B COOTBETCTBHH C BOIIPOCAMH,
PEKOMEH/IOBAaHHBIMA K M3YyYEHHUIO TI0 OmNpelaeiaeHHbIM TeMaM. OOywaromumecs JIOHKHBI
PEryISIpHO TOTOBUTHCSA K CEMHHAPCKUM 3aHSATHAM M y4acTBOBATh B OOCYXKICHHH BOMpocoB. [Ipu
MOATOTOBKE K 3aHATHUAM CJICAYCT PYKOBOACTBOBATHCA KOHCIICKTOM J'IGKHI/II\/’I n peKOMeH)IOBaHHOfl
nutepatypoil. TeMaTndeckuil MmiaaH AUCHMILIUHBIL, Y4eOHO-METOAUYECKHUE MaTepPHAIIbl, a TaKkKe
CIIMCOK PEKOMEHI0BaHHOM TUTEpaTyphl IPUBEACHBI B paboueil mporpamMme

Memoouueckue pekomenoayuu npu pabome Ha0 KOHCHEKMOM 60 8peMA NPOBEOCHUS
JNeKyuu

B nmpouecce JIEKIMOHHBIX 3aHATUH 11€71€CO00pAa3HO KOHCIEKTHPOBAaTh Y4E€OHBIN
MaTepuai. J[Js 3TOro UCHOIb3YIOTCS OOIIME U YTBEPIAMBIIUECS B MPAKTUKE MPABUIIA, U IPUEMBI
KOHCIIEKTUPOBAHHUS JICKITUH:

KoncnektupoBanue Jekuuid BeIETCA B CHEUAIbHO OTBEASCHHOM AJi 3TOTO TETPaJiH,
KOKIBI JUCT KOTOPOM JOJDKEH WMETh TOJsA, Ha KOTOPBIX JENAloTCS TOMETKH U3
PEKOMEHIOBAaHHOM JHUTEPATypbl, AOMOJHSIONIME MaTepuan MPOCIHYIIAHHOW JIEKIMH, a TaKkKe
MOTYEPKUBAIOIINE OCOOYIO BaKHOCTH T€X MJIM MHBIX TEOPETUUECKHUX MOJOKEHUH.

[enecooOpa3Ho 3amuCchIBaTh TEMY U ILJIaH JEKIUH, pEKOMEHAYEMYIO JIUTEPATYPY K TEME.
3anucu pa3ienioB JICKIIMU JOHKHBI UMETh 3aroJIOBKH, IMOA3arojIOBKH, KpacHbIe CTpOKH. [ms
BBIJICJICHUS] Pa3/IeNIOB, BBIBOJIOB, ONPEIEICHUN, OCHOBHBIX M€ MOKHO MCIOJIb30BaTh I[BETHHIE
KapaHJany 1 (JIoMacTephl.

HasBannble B JEKIIUU CCHUIKU HA MEPBOUCTOUYHUKH HAJI0 MIOMETUTH HA MOJSIX, YTOOBI MIPH
CaMOCTOSTENIbHOW paboTe HaWTH W BOHWCATh HMX. B KOHCIEKTE JOCIOBHO 3alMCHIBAIOTCS
ompesieNieHus] TOHATUN, KaTeropuid W 3akoHOB. OCTalbHOE JOJDKHO OBITH 3alMCaHO CBOUMU
CJIOBaMH.



Kaxnomy cryneHTy HEOOXOOMMO BbIpadOTaTh M HCHOJB30BATh  JIOMYCTUMBIE
COKpaIlleHUsI HanboJsee pacpOCTPAaHEHHBIX TEPMUHOB U TIOHSATHIA.

Memoouueckue pekomenoauuu no NOO20MOEKe U NPOBEOCHUI) NADOPAMOPHBIX
3aHAmMUIL

Jns BbIMOMHEHUsS 1a0OPaTOpHBIX PadOT Mo (PU3MYECKOW XHMMHUU CTYACHTHI JTOJIKHBI
0o0JlajaTh  OMpPEACIICHHBIMU ~ 3KCHEPUMEHTAIbHBIMM ~ HABBIKAMH-YMETh  B3BELIMBATh  Ha
AQHAIUTUYECKUX BecaX, U3MEpATh OO0BEMBbI >KUIKOCTEH, MPOBOAUTH TUTPOBaHUE, PadOTaTh C
npubopaMu,  UCHOIb3yeMble B  (DU3UKO-XMMHUYECKUX  HCCIeIOBaHUSAX(pedpakToMeTp,
KaJIOpUMETP, MOJISIPUTETP, MOTeHIHoMeTp,pH-MeTp, KprocTaT, moTeHuocTaT u T.4.). CTyIeHThI
JOJKHBI YyMETh OOCUUTBIBATH PE3YJIbTAaThl M3MEPEHUN ONPEACNATh OTHOCHUTEIBHYIO OIIUOKY
9KCIIEPUMEHTa, CTPOUTHh TpaduKH, BBIPAKAOIINE XapakTep H3MEHEHHUS OIpPEeessIeMbIX
apaMeTpoB.

Kaxnprit pe3ynbrar u3MepeHuss HEU30€KHO COMPSDKEH C OOJbIIeH WM MEHbIICH
MOTPEITHOCThIO. YMEHHE TMPABWIBHO  OIEHUTh  IOTPEIIHOCTh  pe3ysbTaTa  SBISETCA
HEOOXOJUMBIM KAa4eCTBOM XOPOILEro J3KcrhepuMeHTaTopa. YToObl YBENTUYHUTH TOYHOCTH
OKOHYATEJIbHOTO pe3yJibTara OOBIYHO TOBTOPSIOT KAXKI0E HW3MEPEHHE HECKOJIbKO pas,
ornpezeneHHbIM 00pa3oM obOpabatbiBas monydeHHbIH pan uudp. IlocnenoBarensHOCTh MpHEMa
JIOJDKHA OBITh CIEAYIONIICH: MPEeXIe BCEro HEOOXOAMMO OLEHUTh TOYHOCTh H3MEPEHHM C
MOMOIIBIO KKIOTO U3 MPUMEPSEMBIX TPUOOPOB; OTCIO/Ia MOKET OBITh OIpeeeHa a0COM0THAs
MOTPEITHOCTh KaXKJ0TO U3MEPEHUS; 1ajiee OMPEIeAeTCs OTHOCUTEbHAS TOTPEIIHOCTD KaXI0T0
U3MEpEHUs; HAKOHEll, aHamu3 (OPMyIbl ¢ OMOMIbIO KOTOPOW MPH MOACTAHOBKU OTIEIBHBIZX
3HAYCHHUI BBIYHMCIACTCS OKOHYATENbHBIH PE3yNbTAT, MPUBOJIUT K OIEHKE ero TOuyHOCTH. [Ipu
OIICHKE TOYHOCTH OTCYEeTa Ha MpHOOpax clieyeT y4ecTh KaK OCOOEHHOCTH MIKAIbl CamMoro
WHCTPYMEHTA, KaK U OCTPOTY M TPEHMPOBAHHOCTh OPraHOB YYBCTB HaOmomatens. Bo Bcex
Cilydasi, pa3ymeercs, IOJKHBI OBbITh HCKIIOYEHBl CHUCTEMATUYECKHE OIIMOKH, CBSI3aHHBIE C
nedexramu camoro npudopa. Jlanee HE0OX0AUMO OMPENETUTh A0COTIOTHYIO U OTHOCUTENIHHYIO
MOTPENIHOCTH, HEMOCPEICTBEHHOE HW3MEpeHUe Kakol HuOydb BenuyuHbL. AOCONMOTHAS
MOTPEITHOCTh Aa OMpENeNseTCs KaK pa3HUIla MEXy MPUOIMKEHHBIM YUCIOM a, TOJYYeHHBIM
13 OIBITa, U YUCIOM A, TOYHO U3MEPEHHBIM WJIU B3SITHIM 110 CIIPABOYHBIM JAHHBIM

Aa=a-A.

Koraa oTHOCUTEIBHBIC TOTPEITHOCTH U3MEPEHUS OT/ICTBbHBIX BEJIMUUH OIPEICIICHBI,
HEO0OXOIUMO PEILIUTh ¢ KAaKOH TOYHOCTH CIEAYET U3MEPATh KaKJ0€ U3 BXOSAIIMX B PACUETHYIO
dbopmysTy 3HAUEHHH, YTOOBI KOHEUHBIN pe3yIbTaT MO0 TOYHOCTH OTBEYAN TPEOYEeMbIM 3HAUCHUSIM.

[Ipu npoBeaeHUN U3MEPEHUIN HE OTPAaHUYMBATHCA OJTHUM OMBITOM, a IPOBOAUTH CEpUU

MOCJIeIOBATEbHBIX OMpPENEICHUN, BOCIPOU3BOAS UX MO BO3MOKHOCTH, B OJHUX U TeX KE
ycioBus. C yBeIMUEHUEM YUCIa OTAEIbHBIX U3MEPEHUN MMOTPEIIHOCTh CPEAHETO 3HAUCHHS
TEOPETHUYECKH YMEHBIIACTCS. ODKCHEPUMEHTAIbHBIE M TOJYyYEHHbIE B HHX pE3YyIbTaThl
BEJIMYMHBI, MIPEICTABICHHBIE B BUAE TaONUIl, TpapUKOB WIH ypaBHEHUH OKa3bIBarOTCS Ooee
yIOOHBIMH TSI aHAIM3a U BBISIBJICHUS HEKOTOPHIX 3aKOHOMEpHOCTel. Kak mpaBuio, ONbITHBIE
JaHHBIE CBOJAT B TAaOJMILY, 3aTeM M300pakaroT rpa)uyecKu U, HAKOHEII, MPEICTABISAIOT B BUE
ypaBHEHUS.

Memoouueckue pekomenoayuu no OPZAHU3AYUU CAMOCMOAMENbHOU Padomol

CamocrosrenbHas pabora oOy4aromuXcst - CHoco0 AKTUBHOTO, IEJIEHANpPaBIEHHOTO
MPUOOPETEHUS CTYIEHTOM HOBBIX JUISl HETO 3HAHUN M YMEHUN 0€3 HEeNMOCPEJICTBEHHOTO y4acTus
B 9TOM IIpoliecca npernojaasareneil. [oBbleHre poiu caMOCTOATENbHOW paboThl 00yUaromuXCs
IIpY NPOBEICHUU PA3JINYHBIX BUIOB YUYEOHBIX 3aHITHH MpeIoiaraer:

—  ONTHMM3ALMIO METOJOB OOy4YeHMs, BHEJIpPEHHE B Yy4eOHBIH MPOLECC HOBBIX
TEXHOJIOTUI 00yueHHsI, TOBBIILIAIOIINX MMPOU3BOAUTENIBHOCTh Tpy/Ja MPEroAaBaTelis, aKTUBHOE
UCIOJIb30BaHUE MH(POPMALMOHHBIX TEXHOJIOTU, MO3BOJISIIOIUX O0yJaromemMycs B y100HOe JUIs
HEro BpeMsI OCBaMBaTh y4eOHBIH MaTepHal;



—  IIUPOKOE BHEAPEHHE KOMIIbIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpUICHCTBOBAHWE METOJMKHU MPOBEACHUS MPAKTUK U HAYYHO-UCCIIEI0BATEIbCKON
paboThl 00yYarOMmUXCsl, MOCKOJIbKY MMEHHO 3TH BUABI yueOHOHl paboThl B MEpBYIO Ouepeib
TOTOBST 00YYAIOIIUXCSI K CAMOCTOSATEIIbHOMY BBIITOJHEHHIO MTPO(GECCHOHATBHBIX 3a/ay;

—  MOJEPHM3AlMI0 CHUCTEMbl KYpCOBOTO M JUIUIOMHOIO IPOEKTHPOBAHHUSA, KOTOpas
JIOJIKHA MOBBILLIATH POJIb CTYJIEHTa B I0A00pe MaTepuaa, IOUCKe yTel peleHus 3a1ad.

CamocrosTenbHas paboTa HPUBOAMT CTYJIEHTa K IOJYYEHUIO HOBOIO 3HAHMI,
VIOPAIOYCHUIO M yMIyOJCHHWI0O  MMEIOLIMXCS  3HAaHWHM, (OPMHPOBAHUIO Yy  HEro
npodecCHOHATIBLHBIX HAaBBIKOB M yMeHU. CaMoCTOsTeNIbHAs paO0Ta BINOJIHACT psAA (PyHKIIHIMA:

—  Pa3BUBAIOLLYIO;

—  uH(pOpMaMOHHO-00yYarOIYIO;

—  OpPHUEHTHUPYIOIILYIO U CTUMYJIHPYIOILYIO;

—  BOCIMTHIBAIOLIYIO;

—  HUCCIIEJIOBATEIbCKYIO.

B pamkax xypca BBIITOJIHSIOTCS CIEAYIOLINE BUIbI CAMOCTOATEIbHONU PadOThI:

1. TIlpopabotka yueGHOro Marepuana (IO KOHCIIEKTaM, Yy4eOHOW U Hay4yHOU
JTUTEpAType);

2. BrimonHeHue pa3HOypOBHEBBIX 3a71a4 U 3aIaHHI;

3. Pabora ¢ Tectamu ¥ BOpocaMu sl CaMOIIPOBEPKH;

4. BpinoaHeHUE UTOTOBOM KOHTPOJIBHON paOOTHI.

CryneHTaM peKOMEHJIyeTCsl C cCaMOro Hayajia OCBOEHUS Kypca paboTaTh C JIUTEpaTypou u
npeUiaraéMbIMU 331aHUSIMHU B (DOpME TOATOTOBKU K OYEPEIHOMY ayAUTOPHOMY 3aHATHIO. [Ipu
3TOM aKTYaJIIM3UPYIOTCS MMEIOLIUECs 3HAaHUA, a TakXke co3jaeTcs 0a3a A YCBOEGHHUS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYACHT MIOJIy4aeT B ay JTUTOPUU.

Heo6xonuMo OTMETHUTh, YTO HEKOTOpbIE 3aJaHUs I CaMOCTOSATENBbHOM paboThl IO
KypCy UMEIOT ompeneneHnyo cnenuduky. [Ipy ocBoeHHH Kypca CTYIEHT MOXKET MOJIb30BaThCS
O6uOnMoTEeKON By3a, KOTOpas B IOJHOM Mepe oOecreyeHa COOTBETCTBYIOIIEH IHUTEpaTypoil.
3HAYUTENIbHYIO [TOMOLIb B MOATOTOBKE K OUYEPEIHOMY 3aHITHIO MOKET OKa3aTh MMEIOILIUICS B
y4eOHO-METOIUYECKOM KOMIUIEKCE KPaTKHi KOHCHEKT JeKIUi. OH jke MOXeT UCI0JIb30BaThCs U
JUISL 3aKpeTIeHus] TIOJy4YeHHOro B ayiuTopun Matepuana. CaMmocTodTenbHas padoTa CTYJEHTOB
OpeIyCMOTpEHa Y4eOHBIM IIJIJAHOM U BBINOJHSETCA B 00s3aTe€IbHOM MOpsAAKe. 3aJaHMs
MPEJIOKEHBI IO KAKIAOW M3ydyaeMOl TeMe M MOTYT FOTOBUTHCS MHJMBHUIYaJbHO WM B IpYIIE.
[To HeoOXOAMMOCTH CTYAEHT MOXeT oOpamarbcs 3a KOHCYJbTallMell K MpernojaBaTeno.
BelntonHeHUE 3ajaHUH KOHTPOJIMPYETC U OLIEHUBAETCS MPENIOAaBaTEIEM.

Jig  ycrenmHoro caMoOCTOSITENIBHOTO M3Y4YEHMS Marepuaja CEroJHs HCIOJb3YHOTCS
pa3IuYHbIE CpeACTBa OOYYEHMsI, Cpeld KOTOPhIX 0cO000€ MECTO 3aHHMMaloT MH(OPMAalMOHHbIE
TEXHOJIOTUM PAa3HOTO YPOBHS M HANPABICHHOCTU: 3JIEKTPOHHBbIE YUYEOHHUKHM U KYpPChI JIEKLHUH,
0a3pl TECTOBBIX 3aJaHUN M 3aJa4. DJIEKTPOHHBIA Y4eOHUK IPEICTaBISIET COOOW MpOrpaMMHOE
CPEICTBO, MO3BOJISAIONIEE MPEACTABUTH AJI U3YUEHHS] TEOPETUUYECKUM MaTepHall, OpraHu30BaTh
anpoOHpoBaHUE, TPEHAXK U CAMOCTOATEIbHYIO TBOPUECKYIO padoTy, MOMOTaollee CTYJAeHTaM U
IIPENOAABATENI0 OLEHUTh YPOBEHb 3HAHMWU B ONPEICIIEHHOM TEMaTHKe, a TaKXKe coepiKallee
HEOOXOUMYIO CHPAaBOYHYIO MH(POpPMAIUIO. DJIEKTPOHHBIH YU4eOHHMK MOXET HWHTErpupoBaTh B
ce0e BO3MOXKHOCTH DAa3IUYHBIX IE€JarorH4ecKuX MPOrpaMMHBIX CpEACTB: 00YyYaromux
MpPOrpaMM, CIIPaBOYHUKOB, YUeOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOIHPYIOIIHUX IPOrpaMM.

Jis ycnemrHol opraHu3alMyd CaMOCTOSTENIbHONW paboThl BCe aKTHUBHEE MPUMEHSIOTCS
pa3zHoOoOpa3Hble OOpa3oBaTelbHBIE pecypchl B ceTh HHTepHeT: cucTeMbl TECTUPOBAaHUA IO
pa3IMYHBIM  00JacTM, BHPTYalbHbIE JIEKIHMH, JaOOpaTOpHM, IMPU OSTOM MOJIH30BATEINIO
JIOCTaTOYHO MMETh KOMIIBIOTEp U MOAKIIOUeHUEe K VHTepHeTy ass TOro, 4roObl CBSA3AaThbCs C
IpenoaaBaTeieM, pellaTh BRIYMCIUTEIbHBIE 3a7jaud U M0JIydaTh 3HaHUs. Vcnonb30BaHue cere
YCUJIMBAaET POJIb CaMOCTOSATENbHONW PabOTHI CTYAEHTAa W TO3BOJIET KapAWHAIbHBIM O0pa3oM
WU3MEHUTh METOJUKY NIPENOIaBaHUS.



CryzneHT MOeT MOoJy4yaTh BCE 3a/laHHs U METOAMYECKHME yKa3aHUs 4epe3 CEpBep, UToO
JIaeT eMy BO3MO>KHOCTb IIPHUBECTH B COOTBETCTBUE JTMYHBIE BO3MOKHOCTH C HEOOXOJUMBIMH JIJIs
BBINOJIHEHUS paboT Tpyno3arparaMu. CTyIEHT MMEET BO3MOXHOCTb BBINOJIHATH paboTy JoMa
WK B aynuTopun. bonbiioe BociuTaTeabHOE M 00pa3oBaTeIbHOE 3HAYEHUE B CAMOCTOSATEIIEHOM
y4eOHOM TpyJe CTYAEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJb BO30YXKIAET U NOJAEPKUBACT
BHUMAaHUE M HUHTEPEC, IOBBIIIAET AKTHUBHOCTh MaMSITH W MBILIUICHUS, IO3BOJSET CTYIEHTY
CBOEBPEMEHHO OOHApYKUThb U YCTPAHUTh JOINYILIEHHbIE OMIMOKM M HEJOCTaTKH, OOBEKTHBHO
ONpEAEINTh yYPOBEHb CBOMUX 3HAHUM, NpakTUYeCKUX yMeHuid. Camoe JOCTYIHOE M IIPOCTOE
CPEACTBO CAMOKOHTPOJIS C MPUMEHEHUEM HH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHH -
3TO PsAJ TECTOB «On-line», KOTOpPbIE MO3BOJISIOT B PEXKUME PEATHHOTO BPEMEHH ONPEACTUTh CBOM
YPOBEHb BJIAJCHHUS NPEAMETHBIM MAaTE€pPUaJOM, BBIIBUTb CBOM OIIMOKM U  IOJIYYUTb
PEKOMEH 1ALl 110 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pexomenoayuu no padome c 1umepamypou

Bcro nuteparypy MOXKHO pa3feliuTh Ha YIeOHUKHA M Y4eOHBIC MOCOOMS, OpUTHHAIIEHEIC
Hay4Hble MOHOrpauyecKkre MCTOYHHKH, HayuHble MyOJIMKalMU B Nepuoaudeckoil neuatu. M3
HUX MOJKHO BBLICIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOMOJHUTEIbHYIO U
JUTEpaTypy Uil yrilyOJIeHHOTO U3Y4YEHUS IUCLUIINHBI.

W3yueHune IUCHMILIMHBI CIEAyeT HayMHAaTh C y4eOHHKA, MOCKOJIbKY YYEOHHK — 3TO
KHUra, B KOTOPOW H3JIO)KEHbl OCHOBBI HAyUHBIX 3HAHUW [0 OIpPEAEICHHOMY IpPEAMETY B
COOTBETCTBUM C LEJISIMU U 33J]lauaMi 00y4€HUs!, yCTAaHOBJIIEHHBIMU IPOTPaMMOii.

[Ipu paborte ¢ auTEpaTypoil HEOOXOAMMO YYHUTBIBATH, YTO UMEIOTCS PA3JIUYHBIC BUIIBI
YTEHUS, U KQXKJIbI U3 HUX MCIIOJIb3YETCsl Ha ONPEIEICHHBIX 3TallaX OCBOCHUS MaTepuaa.

Ilpeosapumenvroe UT€HNE HANIPABIIEHO HA BBISIBJICHHE B TEKCTE€ HE3HAKOMBIX TEPMHUHOB
U TMOMCK MX 3HAU€HUs B CIPaBOYHOM JUTeparype. B dYacTHOCTH, NpU UYTEHMHM YKa3aHHOU
JUTEPaTyphl HEOOXOAUMO MOIPOOHEUIIMM 00Pa30M aHATU3UPOBATH TTOHSATHSL.

Ck603H0€ umeHue TIPEANIONaraeT poYTEHNE MaTepraia OT Hadana 40 KoHua. CKBO3HOE
YTEHHE JIUTEepaTypbl U3 IMPHUBEACHHOIO CIHMCKAa JAeT BO3MOXHOCTb CTYAEHTY C(HOpPMHUPOBATH
CBO/JI OCHOBHBIX MOHATHH U3 N3yyaeMoil 006JaCTH U CBOOOHO BIIAJIETh UMH.

Buvibopounoe — Ha060pOT, UMEET LIEIbI0 OUCK U OTOOP MarepHuana. B pamkax JaHHOTO
Kypca BbIOOpOYHOE YTEHHUE, KaK CII0COO OCBOEHUS COJEpkKAaHUS Kypca, JOHKHO MCII0JIb30BaThCS
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110 COOTBETCTBYIOIIUM Pa3jeiiaM.

Ananumuueckoe umeHue — 3TO KPUTHYECKHUH paz0op TeKCTa C IMOCIEAYIOUIMM €ro
KOHCHEeKTUpoBaHueM. OCBOEHHE yKa3aHHBIX MOHATHI Oyner Hambosnee >PQPEKTUBHBIM B TOM
cilyyae, €clii IPU YTEeHUU TEKCTOB CTYJIEHT OyJeT 3aJaBaTh K 3THM TeKCTaM BONpockl. YacTe u3
3TUX BompocoB cpopmynupoBada B @OC B nepeuyHe BoIpocoB A codbecenoBanus. [lepeuenn
3TUX BOIIPOCOB OTPAHUYEH, IOATOMY Ba)XKHO HE TOJIBKO COJIEP’KaHNE BOIIPOCOB, HO CaM IPUHLIUII
OCBOEHUS JIUTEPATYPHI C TOMOILIBIO BOITPOCOB K TEKCTaM.

Llenbto uzyuaroweco uTeHus ABIsETCSA IIyOOKOE€ M BCECTOPOHHEE MOHMMaHHE y4eOHOU
uH(popMannu. EcTh HECKOJIBKO MPUEMOB U3Y4YaIOIIEro YTEHHUS:

1. YteHue mo anropuTMy Mpearnojaraer pazdoueHue uHGopMalnuu Ha OJOKH: Ha3BaHUE;
aBTOp; MCTOYHUK; OCHOBHAas HJEs TeKcTa; (hakTHUeCKU MaTepual; aHallu3 TeKCTa IyTeM
COIIOCTABJIEHHS HMEIOLUXCS TOUEK 3PEHUS 10 pacCMAaTPUBAEMBIM BOIIPOCAaM; HOBHU3HA.

2. Tlprem OCTaHOBKH BOIPOCOB K TEKCTY UMEET CIEAYIOIINNA aIrOPUTM:

- MEAJIEHHO NIPOYUTATh TEKCT, CTApasiCh MOHITH CMBICI U3JI0KEHHOTO;

- BBIJIETIUTH KJIFOUYEBBIE CJIOBA B TEKCTE;

- NOCTapaThCsl MOHATh OCHOBHBIE UJIEH, TIOJATEKCT M OOLIHI 3aMbIceN aBTOpA.

3. Tlpuem Te3upoBaHMs 3aKI04YaeTCs B POPMYIMPOBAHUH TE3UCOB B BUJIE MOJIOKEHUH,
YTBEPKJI€HH, BBIBOJIOB.

K »sromy MOXHO m00aBUTh W HHblE NpUEMBl: IpUeM pedepupoBaHusi, MNpUEM
KOMMEHTHPOBAHMUSL.



BaxHoii cocraBnsioniel J000ro COMUAHOTO HAYYHOTO H3JaHUS SIBIISETCS CIUCOK
JUTEPaTyphl, Ha KOTOPYIO CChbLIAETCs aBTOp. lIpy BO3HUKHOBEHMM HHTEpeca K KaKOW-TO
oOcyxnaeMoll B TeKCTe IpoOjieMe Bcerja ecTh BO3MOYKHOCTb OOpaTUTbCA K CIUCKY
OTHOCSIICHCS K Hed nurepaTypsl. B 3TOoM ciydae Bcsi mpoOiema kak Obl pa3OuBaeTcs Ha
COCTABJIAIOIIUE YACTH, KaXAasi U3 KOTOPBIX MOXKET M3y4aTbCsa OTAEIBHO OT Apyrux. IIpu stom
BaYXHO HE TEPATH U3 BUA OOLIUI KOHTEKCT U HE MTOTPYKAThCS YPE3MEPHO B JETANIU, IIOTOMY YTO
TaKUM 00pa3oM MOKHO HE YBUJETh [TIaBHOTO.

[TonroroBka K 3a4eTy [JOJDKHA IIPOBOAMTHCS HAa OCHOBE JIEKLIMOHHOIO MaTepuala,
MaTepHaia NpakTHYECKUX 3aHATUH ¢ 00sf3aTeNbHBIM OOpallleHMeM K OCHOBHBIM y4e€OHHMKaM I10
Kypcy. OTO TMO3BOJIUT HCKIIOYHUTh OIIMOKM B TIOHUMAaHWM MaTrepuana, OOJEerduT ero
OCMBICJICHHE, IPOKOMMEHTHPYET MaTEPUA MHOINOYUCIIEHHBIMY IPUMEPAMH.

Memoouueckue pekomenoayuu 011 nOO20MOGKU K 3a4emy:

Dk3aMmeH B [-M cemectpe siBisieTcss (OpMOM HUTOTOBOIO KOHTPOJISA 3HAHUH M yMEHUUH
oOy4aromuxcs 1Mo JaHHOW JHUCUUIUIMHE, MOJTYYEHHbIX Ha JICKUHUAX, TPAKTUUECKUX 3aHATHIX U B
MIPOLIECCE CaMOCTOSITENbHOM pPaboThl. OCHOBOM Ui OINpeneseHHs] OLIEHKH CIYKUT YPOBEHBb
YCBOEHUSI OOYYAIOMIMMUCS MaTepualia, MpeayCMOTPEHHOIro0 JaHHOW paboueil mporpammoi. K
3a4eTy JAOMYCKAIOTCS CTYACHThI, HaOpaBmme 36 u Oosiee OauioB MO MTOraM TEKYIIETO W
IPOMEKYTOYHOTO KOHTpoJsl. Ha 3auere cryneHT MokeT HaOpaTh oT 15 10 30 Gamos.

B mnepuon moarotroBku K 3adeTy oOydaromipecs BHOBb OOpamiaiTcs K ydeOHO-
METOJUYECKOMY MAaTepUAILY U 3aKPEIUISIOT IPOMEXKYTOUHbIC 3HAHHUSI.

[ToaroroBka oOyyaromerocs K 3a4eTy BKIIOYAET TPH dTara:

—  camocTosTeNnbHas padoTa B TEYCHHE CEMECTPa;

—  HENOCpEe/ICTBEHHAas MOJr0TOBKA B JHH, IIPEALIECTBYIOLIUE 3a4€Ty 110 TEMaM Kypca;

—  TOJrOTOBKAa K OTBETY Ha BOIIPOCHI.

[Ipr moAroTOBKE K 3a4eTy OOYYaroIMMCS LEIecOO0pa3HO HCHOJIb30BATh MaTEepPHAIIBI
JEeKIMHA, y4yeOHO-METOJUYECKHe KOMIUIEKChl, HOPMAaTHUBHBIE JOKYMEHTHI, OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JTUTEPATYpYy.

Ha 3auer BbIHOCHTCS MaTepual B 00beMe, MPEeIyCMOTPEHHOM pabouell mporpaMmoi
yueOHON JUCIUIUIMHBI 32 CEMECTp. 3a4eT MPOBOJUTCS B MUCbMEHHOM / YCTHOU hopme.

ITpu mpoBexeHuu 3adyera B NMUCBMEHHOM (ycTHOW) ¢opme, BeaylIMil NpernoaaBaTellb
COCTaBJIsieT OMJIEThI, KOTOPHIE BKIIIOUAIOT B CeOs: TECTOBbIE 3aJaHMsI; TEOPETUUECKHUE 3aJaHUS;
3a1aun Wik cutyauu. GopMynupoBKa TEOPETUYECKUX 33aJaHMs COBHANAET C (POPMYIUPOBKOM
NepeyHs] BOIPOCOB, JTOBEACHHBIX 10 CBEACHHUS OOYydYarolIMXCsl HAaKaHyHE SK3aMEHallMOHHOW
ceccun. CozepkaHue BOIIPOCOB OJJHOIO OMJIeTa OTHOCUTCS K Pa3iIMUHBIM pa3jesaM MporpaMMbl
C TeM, 4TOOBI O0JIee MOJIHO OXBAaTUTh MaTepuall yueOHO! TUCHUIUIMHBI.

B aynuropuu, rae npoBOAWUTCS YCTHBIM 3a4€T, AOJKHO OAHOBPEMEHHO HAXOIWUTHCS HE
Oojee IIECTH CTYIEHTOB Ha OJIHOTO MpenojaBaTelis, NMpUHUMarolero 3ader. Ha moaroroBky
oTBeTa oTBOAUTCA 40 MUHYT.

8. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUIIUHBI

8.1 TpeGoBanus kK MaTepHAJIbHO-TEXHUYECKOMY O0ecriedeHn 0

Jlnst peanuzanuu pabodeit mporpaMmbl TACIUILTAHBI UMEIOTCS CIIEIIMATbHBIC TIOMETIEHHUS
AJI IPOBCACHUA 3aHATHHN JICKIIMOHHOTI'O U1 CCMUHAPCKOI'0 TUIIA, TPYIIIOBBIX U WHANBUAYAJIbHBIX
KOHCYJ’IBT&HHﬁ, TEKYIIETO KOHTPOJIA U HpOMeX(YTOHHOﬁ aTTeCTallui, a TaK¥XKE IIOMCIICHUA I
CaMOCTOSITCIBbHOM paGOTBI " IMOMCHICHUA IJId XpAaHCHUSA U HpO(bI/IJ'IaKTI/I‘-IeCKOTO OGCJ’Iy)KI/IBaHI/I}I
obopynoBanus. CrienaibHbIe TOMEIIEHUS YKOMIUICKTOBAHBI CIICIIHAIM3UPOBAHHON MEOEIIBIO U
TCXHUYCCKMUMU CPCACTBA OGy‘-IGHI/IH, ClIy’KallluMHU IJid IIPEACTaBJIICHUA I/IH(bOpMaI_II/II/I OOJIBIIION
ayAUTOPHH.

I[JI)I IMPOBCACHU A 3aHATHI JICKITMOHHOI'O THUIIA HUMCIOTCA ACMOHCTPAlMOHHOC
obopynoBaHue U yueOHO-HarsAHbIe mocoous. [1o nucnummmae « XuMus» UMEITCS



NPE3CeHTAIMU 110 OTJEIBFHBIM TEMaM Kypca, O3BOJIsIoIre Hanbosee 3pPEeKTHBHO OCBOUTH
NpeCTaBICHHBIN yuyeOHBIH MaTepHual.

HpI/I IIPOBECACHNHN 3aHATHI J'ICKI_II/IOHHOFO/ CEMHUHApPCKOI'o TUI1a 3aHATHI HUCIIOJIb3YIOTCA:

JUUCHIUOHHOE NPOZPAMMHOE 00ecneyenue:
- [TpoxyxTet Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)

noanucka (Open Value Subscription);
AnTHBHpYycHOE porpamMmuoe obecnieuenne Kaspersky Endpoint Security CtannaptHbiii
Russian Edition;

€80000HO pacnpocmpansemvie NPOCPAMMbL:
WinZip nyist Windows - mporpaMm Juisi CKaThsl B pacliakoBKU (aijioB;
Adobe Reader nyis Windows — nporpamma a1t utenust PDF daitnos;
—  Far Manager - koHCOJIbHBIN (DaitJIOBBIN MEHEHKEP ISl OTIEPAIMOHHBIX CUCTEM
cemeiictBa Microsoft Windows.

[Ipn ocymecTBiaeHMN 00pPa30BATEIBLHOIO MpoOlliecca CTYAEHTAaMU M IIpernojaBaTesieM
UCIIONB3YIOTCSL ClieAyromue HHpopMaroHHo crpaBouHble cucTembl: OBC «Aulludpoykey,
OBbC «Koncynbrant crygenta», CIIC «Koncynbrant mitocy, CIIC «"apanty.

8.2 Oco0enHocTH peaJu3alyu AMCUUILVINHBI 1JI51 HHBAJIUAOB U JIUL ¢ OTPAHUYEHHbIMH
BO3MO’KHOCTSIMH 310POBbSI

JUis CTyNeHTOB € OTpaHWYEHHBIMH BO3MOKHOCTSIMH 3[I0POBbsl CO3JaHbl CIELUAIbHbIC
yCIOBUSL JUIsl TOJdy4yeHusi oOpa3zoBaHus. B 1ensix JOCTYNMHOCTH TIOJy4Y€HHUS BBICIIErO
o0Opa3oBaHus MO0 00pa3oBaTEIbHBIM IPOrpaMMaM HMHBAJIMIAMHU U JHMIAMH C OrPaHUYCHHBIMU
BO3MO>KHOCTSIMU 37J0POBbsI YHUBEPCUTETOM 00€CTIEUNBACTCS:

1. AnbrepHaTuBHas Bepcus o¢unuanbHoro caiita B cetn «MHTepHeT» Ui
CI1a00BUIAIINX

2. J1nst ”HBANUAOB C HAPYIIEHUAMHU 3peHus (caaboBUISAIINE, CIIETIBIE)

- TPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OO0ydaromeMycsi HEOOXOAMMYIO MOMOIIlb,
NyOIMpoBaHUE BCIyX CIPaBOYHOM HMH(OpMAIMM O paclMCaHUM y4YeOHBIX 3aHATUMN; Halu4yue
CPEACTB Il YCWJIEHHS OCTaTOYHOTO 3pEHHUs, OpaiJieBCKOM KOMIBIOTEPHOM TEXHUKH,
BUJICOYBEIMUUTENCH, TMporpaMM HEBHU3YyalbHOTO JOCTyMa K HWH(POpPMALUMH, MPOrpaMM-
CHUHTE3aTOPOB PEUYH U APYTUX TEXHUYECKUX CPEACTB IMpHUeMa-liepeiadn yueOHo! nHdopManuuy B
JOCTYIHBIX (OpMax Juisd CTYACHTOB C HApyLIEHUSIMU 3PEHHUS;

- 33/1aHUA JUISI BBIIIOJTHEHUS HA 3a4€Te 3aUUTHIBAIOTCS ACCUCTEHTOM,;

- TNUCbMEHHBIE 3aJlaHUs BBIMOJIHAIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCHCTEHTY
00ydJaronmMmcs;

3.J1ns1 MHBANMIOB U JIUI] C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBBS 110 CIIYXY
(cmabocrnpIiamue, TIIyxue):

- Ha 3a4eTe/>K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINUN CTYIEHTY HEOOXOAUMYIO
TEXHUUYECKYI0 TIOMOIIb C Y4Y€TOM HWHAMBUAYAIbHBIX OCOOEHHOCTEH (OH IOMOTraeT 3aHSITh
pabouee MecTO, EPeABUTaThCS, MIPOUYUTATh U OPOPMUTH 33/1aHUE, B TOM YHCIIE 3aMUCHIBAs MO
JTUKTOBKY);

- 3a4eT/3K3aMEH MPOBOJIUTCS B MUCbMEHHOU (hopMe;

4. Jlns MHBaNIMIOB W JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHM 370POBbS, MMEIOIINX
HapyILIEHHUs OIOPHO-JBUraTEIbHOIO ammnapara, CO3/aHbl MaTepUaJbHO-TEXHUYECKUE YCIOBHS
o0ecrieunBaroIie BO3MOXXHOCTh OECHpPENsITCTBEHHOTO JOCTyNa oO0ydaroumxcs B ydueOHbIE
MOMEIIEeHUs, OOBEKTY MUTAHUSA, TyaJeTHblE M JpyrHe IMOMEUICHHsS YHUBEPCUTETa, a TaKxKe
npeObIBaHMs B YKa3aHHBIX MOMELIEHUIX (HaJM4ue pacIiMpPeHHbIX ABEPHBIX MPOEMOB, MOPYyUHEN
U JIPYTUX MIPUCTIOCOOICHUIA).



- TUCHbMEHHbBIE 3a/JIaHUsl BBIMOJIHSIOTCA Ha KOMIIBIOTEPE CO CHEIHATH3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIEYCHUEM HITH HAIUKTOBBIBAIOTCSI ACCHCTEHTY

- 110 JKEeJIaHUIO CTYACHTA 3a4eT MPOBOJUTCS B YCTHOU (popme.

OO6yyaromuecs U3 Yuclia JUI] C OTPAHUYEHHBIMUA BO3MOXXHOCTSMU 37I0POBbsI 00ECIICUEHBI
3JIEKTPOHHBIMU O00pa30BaTEIbHBIMU pecypcaMu B (opMax, aJlaliTHPOBAHHBIX K OTrPaHUYCHUSIM
UX 3/10pOBbB.



JUCT UBSMEHEHUU (JOITOJTHEHUM)

IIpunoxenue 1

B pabovyIO MporpaMMy 1o AUCHUITIHHE «XuMush» 1o Hanpasienuto 11.03.03 KoncrpyupoBanue u

TEXHOJIOTHS JIEKTPOHHBIX cpeacTB Ha 20 -20 y4eOHBIHN roj

IlepeyeHb BHOCUMBIX

Neni/m | DnemenT (myHkr) PIT . .
(nynier) P U3MeHeHHH (JI0MOoJTHeHMIT)

IIpumeuanue

OO6cyxaeHa U peKOMEH/IOBaHa Ha 3acelaHuM KadeIpbl HeOPraHNIecKol u (hu3nIecKoi

XUMHH IPOTOKOJT Ne or" " 20

3aBemyromuii kadeapoit




IIpuniaoxenne 2

Pacnpenesnenne 6a110B TEKYIETo U PyOe;KHOT0 KOHTPOJIsI

M Buo konmponsa Cymma barnos
n/n Oowan cymma | 1-a mouka 2-a mouka | 3-a mouka
Ilocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
Texyuwuii KoHmponw: 0o 30 6annoe oo 10 6. 00 10 o. 00 10 6.
Buvinoanenue
CaAMOCMOAMEIbHBIX 3A0AHUT
(pewienue 3a0au, Hanucanue om 0 00126. om0 0046.| om0oo46 om 000 4
peghepamos ) o
Pyoescnuvtit konmpono 00 30 b6annoe 00 10 o. 0o 10 o. 0o 10 o.
TECTUPOBAHUE ot 0- 10 96. ot 0- 1o 30. ot 0- 10 36. | ot 0- 1o
30.
KOJJIOKBUYM ot 0 o 210. ot 0 10 7 6. or0n1076.| or0mo7
0.
Hmozo cymma mexkywiezo u
PY0ercH020 KOHMPOis 0o 700annoe 00 230. 00 230 00 246
3a4TEHO He MeHee 36 6 | He meHee 12 0 | He meHee 12 6 | He MeHee
126
He3a4yeT MeHnee 12 6 Mmenee 12 6 Mmenee 12 6 Menee 12

0




IIpuniaoxenne 3

IIxana oyenuganusn naanupyemuix pe3yabmamos 00y4eHus

Texymmid u pyoexkHbId KOHTPOJIb

Cemectp [lIxana oueHuBaHus
0-35 6amtoB 36-60 6atoB 61-90 OamoB

YactuuHoe Ilonnoe wiau dactuuHOoe IocemieHue | IlomHoe mocemenue
MoCeIIeHue ayIUTOPHBIX 3aHATUM. ayAUTOPHBIX
ayJIUTOPHBIX IlonHoe  BEHINOJIHEHUWE W 3alllUTa | 3aHSATHM.
3aHATHH. MPaKTHYECKUX padoT. ITonHoe
HeynosnerBoputen | BeimosHeHne  KOHTPOJBHBIX  palOT, | BHIMOJIHEHUE u
bHOE BBITIOJIHEHHE | TECTOBBIX 3aJIaHNM, OTBETHI Ha | 3ammura
MPaKTUYECKHUX KOJIUJIOKBUYME Ha OILICHKH | MPAKTUYECKUX
pador. [1noxast | «yAOBIETBOPUTEIBHO» U «XOPOLLIOY. 3aHATHUH.
IIOJITOTOBKA K Brimonnenue
OaJIbHO- KOHTPOJIbHBIX
PEUTHUHTOBBIM paboT,  TECTOBBIX
MEPOIPUATUSIM. 3aJIaHW#, OTBETHI Ha
CryneHt HE KOJUIOKBUYME  Ha
JIOIyCKaeTcs K OLIEHKH «OTIIHMYHO).
IIPOMEKYTOUHON

aTTeCTallnuu




HpOMe)KyTO‘IHaH arrecranus

Cemectp [lIxana oueHuBaHus
3a4eT He MOJyYeH 3ayer
(36-60 6aoB) (61-80 6aymmoB)
I Cryment wumeer 36-60 OammoB 1o | CtymeHt mmeer 36-70 OGayuioB MO HTOTaM

UTOraM TEKyIIero u  pyOexHOro
KOHTpOJIsI, Ha 3a4eTe HE Jlajl IOJHOIro
OTBETa HU Ha OJMH BOIIPOC.

CryneHt umeer

36-45 GamuIoB MO WTOraM TEKYIIEro W
pyOEKHOTO KOHTPOJIS, HA 3a4eTe, Jal
MOJIHBI  OTBET TOJNBKO Ha OJUH
BOIIPOC

TEKyIIEro M pPyOeKHOTO KOHTPOJI, Ha
3auere, JAaJl MOJHBIA OTBET Ha JiBa BOMPOCa.
Crynent umeer 46-60 OayyoB 1Mo HTOTaMm
TEKYyIIEro M pyOeKHOro KOHTPOJIS, Ha
3ayeTe, Jajl IIOJHBIM OTBET Ha JBa WU
YaCTHUYHO OTBETHJI Ha TPU BOIpOCa.

CTyneHT uMeeT MO HUTOraM TEKYIIEro Hu
pyOexxnoro koHTpois 61-70 OGamioB Ha
3ayeTe, He Jaj IIOJHOrO0 OTBETa HM Ha OIHMH
BOIIPOC.




