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1 Ieu 1 3afauu y4eOHOM AUCHUTIMHBI

Llenbto OCBOEHUS] JUCLIUILIAHBI

«®u3nuyeckas U KO/UIOMAHasd XHUMMI»

OB/aZileHUe CTyJleHTaM{d TeOpeTMYeCKUMM OCHOBaMM (DHM3MUeCKOM M KOJJIOWJHOW XHMHUH,

TeXHHUKOH /1Tab0paTOPHBIX MCCIe0BaHUH.
3ajaun M3y4yeHUs JUCLUIUIAHBIL:
— JlaThb 3HaHWS 10 O0IjeTeopeTHUeCKUM BOMpPocaM (HU3MUECKOH W KOJUIOWUAHOU

XUMWY;

— BbIPabOTAaTh XUMHUUECKOE MBIIIJIEHHEe Ha OCHOBE TEOPETUUYECKHUX Mpe/ICTaBIeHUH,
3aKOHOB U MOHATUM (PU3UUECKON 1 KO/UVIOUJHOU XUMUU;
— HayulThb TeXHUWKe OOpalleHuss C BeIeCTBOM, peaKTHBaMH, TIpubopamMu W

YCTaHOBKdMH;

— NIPUBUTh HABBIKA SKCIIEPUMEHTa/lbHOM paboThl, 3aKpenuTh W YIyOuUTh Ha
TIPaKTHKe TI0/TyYeHHbIe TeopeTHUecKre 3HaHMUS;
— CIOCOOCTBOBATh PAa3BUTHIO OTBITA CAMOCTOSITe/TbHOM HayYHO-HUCCI/IeZ0BaTE/TbCKOM
paboThl, HABLIKOB Hab/Ir0[eHus1, 000011IeHNsT 1 00pabOTKH dKCTIepUMeHTaIbHbBIX JaHHbIX;
— HAy4UTb M0/1b30BaHUI0 CIe[JUa/IbHOU XMMUYeCKOW JIMTepPaTypOHU.

2 TpeboBaHus K pe3y/ibTaTaM 0CBOEHHS JUCIIUTL/THHBI

[Tporjecc n3yuyeHUs AUCLMITIMHBI HarpaBieH Ha opMHpoBaHKe 001ernpodeccroHaIbHON

KOMIIETeHLIMK:

— CriocobeH TPUMEHSITb OCHOBHBIE 3aKOHBI U METO/IbI UCC/Ie[JOBAaHUIN eCTeCTBEHHBIX HayK
IS pellieHys 3afiau ripodeccruoHanbHou AesitenbHOCTU (OTTK-2).

[TnaHupyemble pe3y/ibTaThl OCBOEHHUSI TIPAKTHKH,
pe3y/bTaTaMi 0CBOeHHsI 06pa3oBaTe/IbHOM MPOrpaMMBl, TIpe/iCTaB/ieHbl B Tab/uLle.

Tabmma —

H]'I(:IHI/IPYEMBIE Pe3yJ/IbTaThL

oOyueHHs] 10 [JUCIUIUIMHE,

COOTHECEHHbIE C IUVIaHUPYyeMbIMU

COOTHeCeHHbIe C

YCTaHOBJ/IEHHBIMH B IIpOTrpdMMe 6aKaJ1aBpHaTa WHAWKATOPaMU JOCTHXKEHHA KOMHETEHLII/Iﬁ

KOA 1 HaAMUMeHOBaHHue
Ko, MHAUKaTopa IInaHupyemMbIii pe3yabTaT Ko
A HaunmenoBanue A P py pesy A
KOMIIeTeH AOCTHIKEeHUsA OGyHEHHH nmokKasartesjs
KOMIIeTeHIIuH
IHHA KOMIIeTeHIIUH 0 AUCIUILUIUHE 0CBOEHHUSA
OIIK-2 criocobe” NIO-1onk.o: 3HaeT 3HaTh:
TIPUMEHSITH OCHOBHEIE 3aKOHLI 1 | —  (PU3UKO-XxUMHU2ecKue 3(OIIK-2)1
OCHOBHBIE 3aKOHOMEpHOCTH CBOWCTBa BeIL[eCTBa u
MATEMATHUCCKIX MaTepHasoB Pa3TIMYHBIX
3dKOHEI n > | arperaTHbIX COCTOSIHUH U IPH
METO/IbI (pr3meckux, pas/IMYHON cTereHu
XUMUYECKUX U .
HCC/IeJOBaHU AUCIEPCHOCTH,
. OMONOTMUeCKUX HAYK | —  OCHOBHBIE ycioeus, | 3(OIIK-2)2
u
U UX B3aMMOCBSI3Y. | B/IUSIOI[HE HAa KUHETHKY W
€CTECTBEHHBI Harpap/IeHHOCTb TIPOLIECCOB B
X HayK s | WA-2onkz: YMeeT | (U3MKO-XUMHYECKHAX
pereHust peLiaTth cucremMax;
S— npodeccuoHanbhple | ~ COBPEMEHHbE MeTOZpl 1 3(0IIK-2)3
sapam ¢ pUOOPHI, TI03BOJISIONIHE
npodeccruoHa peryimpoBaTh MpOTeKaHHe
JILHOM TpUMEHEHUEM (H3UKO-XUMUUECKUX
OCHOBHBIX 3aKOHOB
JeATeLHOCTH MpOLIECCOB B BeleCTBax |
MaTeMaTHhu4eCKux, Marepuasax.
¢bu3nuecKux, YMethb:

ABJIA€TCS




KOA 1 HaAMMeHOBaHHue

Ko HUHAUKaTopa
A HaumMmeHnoBanue A P

KOMIIeTeH AOCTHOKEeHUA
KOMIIeTeHIIH
117170 KOMIIeTeHIIUHU

Il1aHupyeMblIii pe3y/bTat
o0yueHus
10 JUCI{UIITHHE

Kop
noKasares
0CBOEHMSA

XUMHUYECKUX U
OMOJIOTUYeCKUX
HayK.

—  BbIOUpaTh HeoOXOAUMbBIE
(U3UKO-XUMHUUECKHe MeTObI
BO3/IeCTBUSI HA MaTepuasbl U
BemmecTBa  (oOpabaTbiBaeMoe
CbIpbE) /11 JIOCTHIKEHUs
TpeOyeMbIX  pe3y/JbTaTOB C
HanOOosIbIIIeH

3¢ $eKTUBHOCTHIO;

—  TIpPaBUJIbHO PEryJIMpOBaTh
CKOPOCTB ¥ HarmpaBJieHHe
Pa3IUUHBIX (hu3ukKo-
XAMHMUECKHX TIpOL|eCCOB B
BeIl[eCTBaX U MaTepHaax;

—  obocHOBaTh BRIOOD U
UCII0/Ib30BaHKe COBPEMEHHBIX
MprOOPOB U MaTepUanoB JJist
JOCTYDKeHUsT TpeOyeMbIX
pe3yJIbTaToB.

Y(OIIK-2)1

Y(OIIK-2)2

Y (OIIK-2)3

Biagetn:

— HaBblKamMu  paboTel €
eIKUMU BellleCcTBaMHU u
JIpyrumMu XUMHAYeCKIMU
CoeHeHHsIMUY;

— HaBbIKAMU  TIPOBeJieHUS
XUMUAYECKUX OIBbITOB METOZOM
TMOJIyMUKDPOaHa/us3a;

— HaBbIKAMH COCTaBJIEHUS
oTyeTa IO  MpOJeSaHHOU
pabore.

B(OIK-2)1

B(OIK-2)2

B(OIIK-2)3

3 MecTo JUCHHIUIMHBI B CTPYKType 00pa30BaTe/IbHON MPOrpaMMbl

YuebHass aucuuruiiHa «®u3nueckass W KOJUIOWJHAS XWUMUS» SIBJISETCS
00s13aTeTbHOM YaCcTH B CTPYKType 0O6pa3oBaTe/IbHOM MPOrpaMMBl.

4. Copep>xaHue JMCLUI/IMHBI

4.1 TemamuuecKutl n/1aH OUCYUNAUHbI
OuHas copma obyueHus

JMUACLIUTIIMHOM

HaumeHoBaHue pa3fesioB U TeM

Bcero uacos

AynutopHbIe 3aHATHS

KoHTakTHas paboTa
T0 BU/IaM y4eOHbIX
3aHATUN

Jlekiuu
MPaKTHUYeCKHe
3aHATHS
JTaboparopHbie
paboThI
CamocTosiTenbHast
naboTa

@DOopMBbI TEKYILETO
KOHTPOJISt

3HAHUH 110 JUCLIUIUIUHE

VITOroBbIii KOHTPOJTh

Pa3zpesn 1. CTpoeHue BenjecTBa 35

w

1
N
w
N

Tect

Tema 1: CrtpoeHue BewmectBa U | 35

w

—
1
N
w
N

Ompoc,




XHUMHUYeCKas CBA3b

BBIMOJTHE
HUe U
3alurTa
naboparo
pHOI
paboThI,
BBIMOJTHE
HUe
TMPaKT.
3a/laHul,
TecT

Pa3pgen 2, Xumnueckast

TEPMOJUHAMHUKA

35

32

Tect

Tema 2: Ilepeoe U BTOpOe Hayauo
TepPMOJUHAMUKHU. [TonsTtue 06
SHTPOIIUH.

35

32

Ormpoc,
BBITIOJTHE
HUe U
3amura
naboparo
pHOI
paboThI,
BBIMOJTHE
HUe
TMPaKT.
3a/laHuM,
TecT

Pa3zpen 3. ®a3oBoe paBHOBecHe

35

32

KonTposnb
Has
pabora

Tema 3: IloHATHE O KOMIIOHEHTaXx,
dazax, OZTHOKOMITOHEHTHBIE u
MHOTOKOMITOHEHTHBIE CUCTEMBI.

35

32

Omnpoc,
BBITIO/THE
HUe 1
3amura
nabopato
pHOM
paboThI,
BBITIOJTHE
HUe
TMPaKT.
3a/laHUN

Pa3pen 4. XuMmnueckasi KHHeTHKa

35

32

Tect

Tema 4: OcHOBHbIE 3aKOHBI KMHETHKHM.
ITonsaTue 0 TOMOTeHHBIX 5|
reTeporeHHbIX peakLysX. Turnebl
KaTa/n3a.

35

32

Ompoc,
BBITIOJTHE
HUe U
3aIuTa
naboparo
pHoit
paboThI,
BBITIOJIHE
HHe
TPaKT.
3a/laHuM,
TeCcT

Pa3pgen 5. OcHOBHBIE CBOICTBA
KOJUTOHJHBIX CHCTEM

35

32

Tect

Tema 5: Knaccudukaiysi KoIouAHbIX
CUCTEM, HUX OTJWYMEe OT WCTUHHBIX

35

32

Ormpoc,
BBITIOJTHE




PacTBOPOB. HUe U
3aIuTa
nabopato
pHOM
paborThl,
BBITIOJTHE
HUe
TMPaKT.
3a/laHUM,
TeCT

Pa3zpen 6: [loBepxHOCTHBIE AB/IEHUSA 34 2 1 } 1 3 Tect

Tema 6: [Iporjeccel Ha TpaHuLie paszena Ompoc,
nByx da3. ApjcopOiusi, KoaryJsisiys BbINO/IHE
KOJIIOU/IHBIX PACTBOPOB. HH1e 1
3aiuTa
nabopato
pHOM
paborThl,
BBITOJTHE
HHUe
MIpaxKT.
3a/IaHUH,
33 2 1 - 1 31 TecT

Pa3zpen 7: MukporereporeHHble KouTtposb
Has

CHICTeMBbI
34 3 2 - 1 31 paboTa

Tema 7: [Tonykosiongel. Orpoc,
Knaccudukaiyss MHUKpOreTeporeHHbIX BBITIOJIHE

CHUCTEM, X CBOMCTBA. HUe U
3aluTa

naboparo
pHOI
paboThI,
BBIMOJTHE
HUe
TPaKT.
34 3 2 - 1 31 3a/laHui

JK3aMeH 9 9

Bcero 252 | 20 | 10 - 10 223

4.2 CodepxcaHue oucyun/uHbl

Pa3pen 1. CTpoeHue BeljecTtBa

Tema 1: CTpoeHue BeliecTBa U XUMHUYeCKas CBA3b

Jlekyus

OcHoBHbIe MeTO/ibl (PU3NUeCKOW XUMUH, ee POJib B XUMUUECKOM 00pa30BaHUM CTY/IeHTOB
TEeXHOJIOTUUECKUX CIeLMa/IbHOCTeH. YUeHue 0 CTpoeHue BelllectBa. Mogenu atoMoB TomMcoOHa,
Pe3epdop/a, bopa. dyanu3m snekTpoHa. CooTHoOIIIeHHe HeorpezeneHHOCTH ['efizeHbepra.

Jlekyus

Ctpoenue aToMOB U MoJieKyJl. KoBaseHTHasi cBsisb B cBeTe TBC, COBpeMeHHbIe TeOpUU
XUMHUYECKOW CBS3U.

Jlexkyus

[TonsipHasg U HernossipHasg XWMHUYeCKasi CBsSI3b, JOHOPHO-aKLIeNTOPHash YW BOJAOPOJHAas
CBSI3b. MorneKyJ/isipHble CIeKTPbl U MEXMOJIEKY/ISIPHOE B3auMojeicTBue (cuibl Ban-zep-
Baannbca).
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Jlekyus

[Tonsipuzaiusi Monekyn. MonbHasi pedpakuus. OnpegeneHusi MoOJbHOW pedpakLiui 1Mo
MakcBerty, ueHTU(GUKAL|S OPraHNUeCKUX BeIeCTB 10 X MObHOW pedpakIiH.

JlabopamopHbie pabombil

JlabopamopHass paboma. BBejeHHMe B NPAKTHKyM, TeXHHKa 0€30mMacHOCTH.
Omnpepenenue peppaknumn

OmpepeneHre TUIOTHOCTU HWCCeNyeMbIX BeI[eCTB C TIOMOIIbI0 TTMKHOMETDOB.
Omnpenenenue Ko3(h(UIIMEHTOB TIpe/IOMJIEHUs] MCC/IelyeMbIX BellleCTB Ha pedpakTomeTpe
A66e. Pacyer KcriepMeHTaIbHOTO 3HaUeHHs pedpakiun. M geHTruduKanus ucciefoBaHHbIX
BelI[eCTB.

JlabopamopHasi paboma. ®oTOKO/I0pUMeTPHUS

OmnpejeneHre ONTUYECKOW TIJIOTHOCTH OydepHbIX pacTBOpoB C  J00aBKOM
deHondranenHa B 3aBucumoctd OoT pH cpenwl mpu nomou ¢ortokosopumerpa. Pacuer
CTerneHU UCCOLMal[Uy UHANKATOpa, oTpe/ie/ieHre KOHCTaHThl UCCOLMALIMM UHIUKATopa.

Jlumepamypa: [1], [2], [5]

Pa3pen 2. Xumnueckas TepMojgUHaMHUKa

Tema 2: IlepBoe u BTOpoe Haya/10 TepMojuHaMHUKU. IToHsATHE 00 SHTPONIUH

Jlekyus

[Tonstuie cuctembl. ['oMoreHHasi, reteporeHHasi cuctema. M3onvpoBaHHasi, 3aKkphiTas U
oTkpbiTag cucrteMa. CocrtosHue cucrtemsel. Ilapamerpbl cuctemsl. TepMmojuHaMUuecKue
¢byHkuyy. BHyTpeHHsSIT 3Heprus. OHTpONUsi. OHTanbnus. OHeprus ['nbb6ca. DHeprus
l'enbmrosibiia. [lepBoe Hayao TepMOJUHAMYUKY U C/IE/ICTBUS U3 HETO.

Jlexkyus

[Monsitve 06 3HTpOnMU. Camorpou3BosibHBIE Tipoliecchl. [loHaTHe 06 sHeprun ['m66ca.
HanpaBneHve XMMHUYeCKUX peakLuid. XUMHUUeCKHi MOTeHIMaa U oblijie yC/I0BUSI paBHOBeCHs
cucreM. TepMoiMHaMUuecKasi TEOpUsi XMMUUECKOT'0 CPO/ICTBa.

Jlexkyus

[TprMeHeHre BTOpPOro Hayvajda TePMOJMHAMMKM K XHMHYeCKUM IIporjeccaM. Pacuer
BEPOATHOCTU TPOTEKaHUsl XMMUYECKMX peakldid B pas/lMUHbIX YCAOBUSAX [0 BeJMYUHE MX
1300apHO-M30TEPMUYECKOTO TIOTEHL[MAa.

JlabopamopHbie pabombil

JlabopamopHas paboma. Ilonspumerpus

OnpefeneHve yria BpallleHUsl MJIOCKOCTU TIOJISIpU3aljiM pacTBOPOB Ha TOJISIPUMETpe.
Pacuer BenMuuHBI y/eNbHOTO  BpallleHWs MCCAeOBaHHBIX pacTBOpoB. IlocTpoeHue
KambpoBOUHOro rpadyika U orpe/iesieHre KOHLeHTPaliK B KOHTPOJIbHOM PacTBOpe.

JlabopamopHas paboma. I1oTeHIIOMeTpHSA

OrmpesienieHrie BOZOPOAHOTO TOKa3aTesisi paCTBOPOB C/1abbIX U CHJIbHBIX 37IeKTPOJIUTOB C
noMmolpt0  pH-MeTpa €O CTeKISHHBIM 3/IeKTPOZIOM. Pacuer cremeHW —[JuccOLMaLid
3/1eKTPOJIUTOB, Ofpe/ieJieHue 3aBUCMMOCTU CTeleHH [UCCOLMalid OT KOHLIeHTpaluu |
TemrepaTypbl. OrpeiesieHue CTeleHW T'Mpo/v3a CoJiell B 3aBUCMMOCTU OT KOHL|eHTpallud U
TeMriepatypbl. PacueT KOHCTaHT AWCCOLMALIMY Y TUJPO/N3a JI/Is1 UCC/Ie[JlOBAHHBIX BeLeCTB.

Jlumepamypa: [1], [3], [4]

Paspen 3. ®a3oBoe paBHOBecHe

Tema 3: TIloHaTHe o0 KOMIOHeHTaX, ¢a3ax, O/ HOKOMIIOHEHTHble WU
MHOI'OKOMIIOHEHTHbIe CHCTEeMBbI

Jlexkyus

CeoucTBa  pacTBOpPOB, KaK  MHOIOKOMIIOHEHTHbIX CUCTeM. PaBHOBecus B
OJJHOKOMIIOHEHTHBIX chcTeMax. TepMo/ivHaMUuecKue CBOMCTBa pactBopoB. [1paBuno I'u66ca.

Jlekyus



PaBHOBecusi B /ByX(asHBIX /IByXKOMITOHEHTHBIX CHCTEMax, CIOCOOBI BBIPAKEHUS
KOHL|eHTpaL[1 pacTBOPOB. PacueTsl 110 ornpe/ie/ieH0 KOHLIEHTPALMKA PaCTBOPOB.

Jlekyus

CocraB napa pactBopoB. 3akoHbl KoHoBanoBa. Tpu TUNa JABYXKOMIIOHEHTHBIX CHUCTEM.
[TeperoHka ByXKOMIIOHEHTHBIX CMeCel, a3e0TPOITHbIe CMeCH.

Jlexkyus

OcHoBHble (PaKTOpbl paBHOBecHusi. PaBHOBecHMsI B TPEXKOMIIOHEHTHBIX CHCTeMax.
Xumnueckoe pasHoBecue. [Ipunnun Jle-IllaTense.

JlabopamopHbie pabombl

JlabopamopHas paboma. 3aK0oH pacnpe/eeHus

Onpegenenre ONTUYECKOU MVIOTHOCTH PaCTBOPOB B CUCTEME MOJ, — BOZA U WO, — TOJIYOIL.
[TocTpoeHne KamMOPOBOUYHBIX TpadMKOB [jisi MCC/e[0BaHHBIX CUCTeM. DKCTpakLus Hoja w3
CHCTeMbl 110/ — BoZia C TIOMOLL[bIO TO/TyOJ/1a ¥ BbIUMC/IeHHe Ko3(uLiMeHTa pacrpeesieHus..

JlabopamopHas paboma. Kpuomerpust

Osnakomnienne ¢ tepMoMeTpoMm bekmana. OrmpepeneHve Temreparypbl 3aMmep3aHUs
pactBopuTeJisi. [IpUroToBsieHre pacTBOPOB He3eKTPO/IUTA, CJ1ab0ro M CUJIBHOTO 37IeKTPOJIUTA,
orpefieJieHHe TeMIlepaTypbl UX 3aMep3aHus. PacyeT MOJIeKy/ISIDHOM MacChbl He3JIeKTpO/IUTa U
CTereHy AUCCOLUALIMU 3/1eKTPOUTOB.

Jlumepamypa: [1], [2], [3]

Pazpgen 4. XuMuueckass KHHeTHKA

Tema 4: OcHOBHbIe 3aKOHbI KMHEeTHKH. [IoHATHE 0 FOMOreHHBIX U reTeporeHHbIX
peaknusx. Tunel KaTanusa

Jlexkyus

dopmasnbHas KMHeTHKa. Teopur XMMUUeCKOU KMHeTUKU. Teopust aktuBanuu. KrHeTrka
CJIOKHBIX, TOMOT€HHBIX, (POTOXUMHUYECKUX, L[eMTHbIX U FeTEePOTreHHbIX peakKLUii.

Jlekyus

l'omoreHHblli  KaTamm3. PepMeHTAaTHBHbIM Karanu3. Ajcopbuusi U reTeporeHHbIN
kaTtasm3. Katammsarops! obpaTtHoro feiicTBusi (MHTHOUTOPSI). [IpUHIMIT 1eiCTBUSI MUHTUOUTOPOB.

JlabopamopHbie pabombil

JlabopamopHas paboma. Onpe/je/ieHNe KOHCTAHTHI CKOPOCTH PeaKIuu

[MpurortoByieHre paboyero pacTBopa pearvpyrouux BelecTB. OmpezeneHre MeTOO0M
TUTPOBaHUS KOJIMYeCTBa MOJIed UCXO/JHBIX Bell|eCTB, BCTYIIMBIINX B PeakLjUio 3a Orpee/ieHHble
MPOMEeXYTKU BpemMeHU. PacyeT KOHCTaHTbl CKODOCTM peaklid, I[IOCTpOeHWe Trpaduka
3aBUCHMOCTH KOHLIEHTPALMK UCXOHBIX BellleCTB OT BpeMeHU peakLivi.

JlabopamopHass paboma. OmnpepesieHHe HW303/IeKTPHYECKOH TOUKH 0e/KOB
[TpuroroBnenne OydepHbIX cMeceld CO cTaHJapTHbIM 3HaueHneM pH. Buecenue B OydepHbie
CMeCH pacTBOpPOB aibOyMHHa, >KelnaThHa W KasewHa. OrmpejiesieHHe CTelleHW MYTHOCTH
TI0JIyYeHHBIX PACTBOPOB B 3aBUCHUMOCTH OT BPEMEHH BbIZIePXKKH.

Jlumepamypa: [1], [2], [3]

Pa3pen 5. OcHOBHBIE CBOMCTBA KOJ//IOWHBIX CHCTEM

Tema 5: Knaccudukamus KO/UIOMJHBIX CHCTeM, HMX OT/JMYHEe OT HCTHHHBIX
PacTBOpOB

Jlekyus

OCHOBBI KO/UIOMAHOW XUMUM. JlUcriepcHble CUCTeMbl U UX Knaccudukaius. Cucrema C
KUIKOW U Ta3000pa3HoM AucnepcHOU cpefoid. 3omu. CycrieH3ur. OMYJ/IbCHU, TIeHbI W TacThl.
Murtienoobpa3zoBanre. OOIMe CBOMCTBA KOJ/UIOMAHBIX CcUCTeM. OnTUuecKue SIBJIEHUS B
JUCITePCHBIX crcteMax. CTPYKTypooOpa3oBaHHe B KOJIJIOUAHBIX CUCTEMaX.

Jlexkyus

Buzabl yCTOMUYMBOCTM KOJ/UIOMAHBIX CUCTEM. TepMOoguHaMHuyecKhe KUHeTHYecKre
(hakTOphI arperaTUBHOM yCTOMUMBOCTU. MeTo/ibl MOJ/TydeHUs] KOJJIOUAHBIX CUCTEM.
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Iuddysus, nuanus, ceuMeHTaLUs B UCIIEPCHBIX CUCTeMax. DJIeKTpUYecKre CBOWMCTBA
KOJIJIOUJHBIX CUCTeM — 3/IeKTPOdope3 U 31eKTPOOCMOC.

Jlekyus

CBeTopaccesinue B KOJ/UTOUAHbIX cucteMax. KoHyc Tunpans. fIBieHue omaseclieHLUH.
[TornouieHune cBeta B KOJUIOUHBIX cucTeMax. Vcronb3oBaHue ONTUUECKHUX CBOMCTB KOJIZIOM/I0B
B aHAJIMTUUECKUX MeTO/Iax.

JlabopamopHble pabombil

JlabopamopHas paboma. IloslyyeHHe KO/VIOUJHBIX CHCTEM

[TonmyueHne ruApO30Jeld METOZAOM MeXaHWYeCKOTO /[MCIIePrHpOBaHUs C A00aBKOM
noHu3uTesielt TBepAocTy. [TosyueHue 307eii MeToZioM (u3nueckol KoHJeHcaluu. [TonyyeHve
TUIPO307er MeTO/IOM XUMHUUeCKOU KOH/IeHCaL|H.

JlabopamopHas paboma. OnTHyecKue CBONCTBA JUCTIEPCHBIX CUCTEM

[TpuroroBneHre pabourx CycCrieH3Wld pa3IMuYHON cTemeHM MyTHOCTH. OripezeneHue
OINTHUYECKOW MJIOTHOCTU PAacTBOPOB C Pa3/MUYHOM KOHL|eHTpalyel AuciiepcHod ¢asbl. AHamu3
TMOJIM/IMCTIEPCHBIX CUCTEM METO/I0OM KacaTe/IbHBbIX.

Jlumepamypa: [1], [5]

Pa3pen 6. IloBepxHOCTHBIE AB/IEHHS

Tema 6: Ilpomecchl Ha rpaHune pasjena AByX ¢a3. ApcopOuus, Koary/simus
KOJIJIOM/JHBIX PacTBOPOB.

Jlekyus

[ToBepxHOCTHasi Heprusi Ha rpaHuvie pa3zena ¢a3. TepMoguHAMUKA TOBEPXHOCTHBIX
sByeHNA. AzcopOrms. AzcopOIusi Ha T/IafKUX TIOBEPXHOCTSX W TIOPUCTBHIX a/icOpOeHTax.
[ToBepXHOCTHO-aKTHMBHbBIE BelljeCTBa U a/iCOpOLIVsI.

Jlekyus

CMauvBaHWe W KalwulsipHble siBfieHUsl. [loBepXHOCTHOe HaTsbkeHWe. KamusuispHas
KOHJleHCalys. Afresds U cMauvBaHue. CMauvBaHWe TBepPAbIX Tesl. YpaBHeHUe PpeuHA/MXa.
MoHoobmeHHast afcopOiusi.

JlabopamopHble pabombil

JlabopamopHas paboma. Koary/siusi KO/JIOW/JHBIX PaCTBOPOB

[TpuroToByieHre 30/ TUAPOKCHA >Keie3a. Koarynsmus 30/ TUAPOKCHAA >Kese3a
pacTBOpamMH 3JIeKTPOJIUTOB Pa3/MUHON KOHL|eHTpaly. PacyeT Be/SMUMHBI 1OpOra KoaryJsLyuu
JUTST UCCJIeIOBAHHBIX JIEKTPOJTUTOB.

Jlumepamypa: [1], [5]

Pa3pen 7. MuUKporereporeHHble CUCTeMbI

Tema 7: ITonykonnouasl. Kiaccupukanyusa MUKpoOreTeporeHHbIX CHCTeM, UX
CBOJCTBa

Jlekyus

[IBOMHOM 3/1eKTpUUeCKUM C/iol. MexaHW3Mbl 00pa30BaHHs W CTPOEHUSI JBOWHOIO
3JIEKTPUYECKOr0 C/1051. OJeKTPOKMHETHYeCKHe SIBJIeHUSl. OJIEKTPOKUHETUYeCKUHA ITOTeHLMal.
YcToWuMBOCTh AMCHepCHBIX cucTeM. Koarysnsiusi 3osed. JIMOTpomnHbIe psifibl 3J1€KTPOJIMTOB.
Crabumu3anys KoIonuzoB.

Jlexkyus

Buzibl MUKpOTeTeporeHHbIX CHCTeM WX oOmme cBoiictBa. Posb ceguiMeHTanuM B
YCTOMYMBOCTM MHUKDPOTeTepPOreHHbIX CUCTeM. Mbula M TIOBEPXHOCTHO-aKTHWBHbIE BeleCTBa.
CuHTeTHyeckre Morolue cpefcTBa. Kiaccrugukarys MUKporeTeporeHHbIX CUCTeM 110 pa3Mepam
4yacTuLl.

Jlekyus

MeTozbl aHa/mM3a MUKpOTeTepOoreHHbIx cucteM. CycrieH3ud, WX CTrabuiusaiys.
OMmynbcru 1-oro u 2-oro tuma. Ctabwmmsanys M paspyllieHre 3MyabCHA. Buzbl asposornei,
MeToZbl 60pHOBI C a3P030JISIMHU.



Bs13KOCTh KO/UTOWTHBIX CUCTeM. /JuHamMuueckasl 1 KWHeMaTHuecKasi BSI3KOCTb. [locTynar
HbroToHa. 3aBUCMMOCTD BSI3KOCTH OT KOHIIEHTPALIMK U TemriepaTypbl. CTPYKTypHasi BA3KOCTb.

benku kak KosutougHble cuctembl. CTpykrtypa 0OenkoB, wuX am(OTepHOCTb.
M3035ekTpryeckasi Touka OeskoB. BricanvBanue 6enkoB M3 BOAHBIX pacTBOpoB. Koarepsarjust
OenkoB. Posib KOallepBaTOB B TEOPUH O 3aPO’KAEHUH >KHU3HHU.

JlabopamopHbie pabombil

JlaboparopHas pabdora. BA3KoCTh KO/ZIOUJHBIX PAaCTBOPOB

ITpu momory BucKo3uMeTpa BIDK-2 onpenenuTb BSI3KOCTh PacTBOPOM TMIPOKCHZA
)Kejle3a U JKeJaTWHa Pa3/MYHOM KOHIIEHTpAI[UM TIpM KOMHATHOM Temreparype. IToBTOpUTh
onpegenenue mipu Temneparype 50°C. PaccuuTtaTh Be/JMUMHY KHWHEMaTUUYeCKOW BSI3KOCTU
PaCTBOPOB U OTIPe/Ie/IUTh €€ 3aBUCUMOCTh OT KOHIIEHTPALIMU W TeMIIepaTyphbl.

JIabopaTopHasi paboTa. OUHCTKA KO/IJIOUAHBIX CUCTEM

[TpuroToBUTHL COJIEBOM pPacTBOp OesKa W MPOBECTH €ro OUYMCTKY METO/OM Juaju3a Tpu
pa3MuHbIX TeMmrepatypax. [IpOBeCTH OUMCTKY C MCIO/Ib30BaHUE 3IEKTPO/IOB M MOCTOSIHHOTO
ToKa. CpaBHUTH CTeTeHb U CKOPOCTh OUMCTKH Pa3/MUHBIMU METOZAMH, CZIeNaTh BBIBOJ 00 MX
3¢ peKTUBHOCTH.

Jlumepamypa: [1], [5]

5 YueOHo-MeTOAMYECKOE 0DecrieyeHue /I/isi CaMOCTOATeTbHOH PaboThI 00y4arOIUXCst

5.1. BHeayoumopHas camocmosimebHasi paboma cmyoeHmos

B 1enoM BHeayguTOpHas CcaMOCTOsiTe/lbHas paboTa CTyZeHTa TIpU M3y4YeHHU Kypca
BKJTIOUAEeT B ce0s1 cieIyroriye BU/bI paboT:

— npopaboTKa (M3yJyeHue) MaTepHaioB JIEKIUH;

— yTeHUe W NMpopaboTKa PeKOMEeH/JOBAaHHOW OCHOBHOM U JIOTIOJTHUTE/TbHOM JIUTepaTyphI;

— MO/IrOTOBKA K JTaDOpaTOPHBIM 3aHSTHSIM;

— IMOMCK U TIpOpaboTKa MaTepuasnoB U3 MIHTepHeT-pecypCcoB, HayUHbBIX Ty O/ TMKaIHT;

— MO/IFOTOBKA K 3a1juTe 1abopaTOpHbIX paboT;

— MMO/IFOTOBKA K TECTUPOBAHMIO, KOHTPOJIbHBIM paboTam;

— TMOATOTOBKA K TEKYI[eMY ¥ UTOTOBOMY (TTPOMEXKYTOUHAsi aTTeCTallysi) KOHTPOJII0 3HAHUM
T0 TUCLIUTI/IHE.

OcHOBHasi 07T CAMOCTOSITeJTIbHOW pabOoThl CTYAEHTOB TPUXOAWUTCS Ha TIOJTOTOBKY K
nabopaTOpHBIM paboTaM U WX 3all[UTe, TEMaTUKa KOTOPBIX MOJTHOCTBI0 OXBAThIBAeT COJIEPKaHUE
Kypca. CamocTosiTesibHasi paboTa 1O TOATOTOBKe K jabopaTopHbIM paboTaM W WX 3aluTe
Tipe/iriosiaraeT yMeHue paboTath C epBUUHON UH(OPMAaIHei.

CamocmosmenbHas paboma no ecem pazoenam OUCYUNAUHbL:

Pabora C KOHCIIEKTOM JIeKIIMd W pEeKOMEH/JOBaHHOM JjMTepaTypod (OCHOBHasi U
JIOTIOJIHUTe/IbHAs).

[ToaroroBka MaTepraaoB K KOHTPOJIBHOMY OIPOCY TI0 M3yUeHHBIM TeMaM, 1ab0paTOPHBIM
3aHATHSIM, TeCTOBBIM TIpOBEPKAM 3HaHWM, 3aluTe sabopaTopHbIX paboT, HanMCaHHIO
KOHTPOJIbHBIX paboT, [guasoraM C TperojaBaTesieM W YYaCTHUKAMHM TIPOBEPKM 3HAHUH 10
paszienaM AUCLUIIUHBIL.

6 @oH/J OLEHOYHBIX CPeACTB /JIA NPOBeJeHHUsA MPOMEXYTOYHOM arTecTanyu
00yJarIIMXCs M0 JUCIUIIMHE

@oH/1 OLIEHOUHBIX CPe/ICTB /ISl TIPOBeIeHUsI TIPOMEXKYTOUHOM aTTecTal[ii 00yJaroIuxcst
no gucturivHe «Pusnyeckas ¥ KOJJIOUAHAsS XUMUs» TIPEZICTAB/IeH B MPWIOXKEHUU K paboueit
TporpaMMe JWCLIMIUIMHBI U BKJ/IFOUYaeT B ceOsi:
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— mepeyeHb KOMITeTEHI[MI C yKa3aHWeM 3TaroB WX (OPMUPOBaHUS B MPOLieCCe OCBOEHUS
oOpa3oBaTe/bHOM MPOrpaMMBbl;

— OruMcaHue MoKasaTesiell U KpUTepueB OLleHWBaHUSI KOMIIeTeHLIU Ha pa3/InyHbIX 3Tarax
ux (hOpMUPOBaHUsI, OTIMCaHKe I1IKaJT OL|eHUBAHHUS;

— THUTOBble KOHTPOJIbHBIE 3aJIaHWsI VI MaTepHuasibl, HeOOXOAMMbIe /il OL[eHKH 3HaHWMH,
yYMeHU, HaBBIKOB U (W/IM) OMBITAa AeSTebHOCTH, XapaKTepU3YIOIHUX 3Tarbl (OPMUPOBAHUS
KOMIeTeHIIUM;

— MeTo/IMueCcKre MaTepuasibl, OTpe/esiollye TpoLeypbl OLleHUBaHUsS 3HAHWUW, YMeHU,
HaBBIKOB M (WIM) OIbITa [JesTeJIbHOCTH, XapaKTepu3yHIUX JTarnbl  (HOPMHUPOBAHUS
KOMIIeTeHIIUH.

Bonpocs! /i npoBejeHNs MPOMEXYTOUHOM aTTeCcTaljiy Mo JUCIUIIMHE (
JK3aMeH)

1. OcHoBHbIe MeTO/Ibl (PM3UUECKON XUMUU.

2. YueHue 0 CTPOEHUHU BellleCcTBa.

3. Mopenu atomoB TomcoHa, Pe3epdopza, bopa. lyanusm 3neKTpoHa.

4. CtpoeHue aTOMOB U MOJIEKYJI.

5. KosasnentHas cBsi3b B cBeTe TBC.

6. Pa3HOBUHOCTU XMMHUUECKOW CBSI3U.

7. L OHOpHO-aKLernTopHas ¥ BOAOPOJHAs CBA3b.

8. MouJieKynsipHbIe CIIeKTPbI ¥ MEXXMOJIEKYJ/IIPHOE B3aUMO/IeCTBHE.

9. [Tonsipusarysi MoJieKys1, MOJIbHasi pepakLiys.

10. OCHOBBI XUMWYECKOU TEPMOJUHAMUKHU.

11.  TlepBoe Haua/i0 TePMOAWHAMUKH, TTOHATHE 00 SHTPOIIHH.

12. BTopoe Hauaso TepMOAMHAMUKH, TIOHATHE 00 SHTPOITHH.

13.  IlpumeHeHHe BTOPOro Hauyajia TepMOJAUHAMUKUA K XUMUUECKUM IIpOLieccaM.

14. @da30Bble paBHOBECUS U YU€HHUs O pacTBOpax, OHOKOMIIOHEHTHbIe CUCTeMBI.

15.  JIByXKOMITIOHEHTHbIE CUCTEMbI, KOHLIEHTpaL[1sl paCTBOPOB.

16. Cocras napa pacTBOpOB.

17. 3akoHbl KoHOBasoBa.

18. OCHOBBI 3/IEKTPOXVMUH, 3JIEKTPOIUTUYECKAs JUCCOLMALIUS.

19.  PacTBOpBI 3/1eKTPOJIUTOB.

20. Cnabpble 1 CUbHBIE 37IEKTPOUTHI.

21.  HopwmasbHble 371eKTPOJHbIE [IOTEeHLIMA/IbI MeTa/lJIOB. Psi/| HanpspKeHUs..

22. 3aKOHBI 3/IeKTPOJIM3a, CONIePHUYECTBO 3/IEKTPOHOB IIPY 3JIeKTPOJIU3e.

23. OCHOBBI XUMUUECKOU KUHETHUKU.

24. Teopus akTHUBaLIUU.

25.  T'oMOreHHbI U reTepOreHHbIN KaTaaus.

26. OCHOBBI KOJIJIOUTHOW XUMUHU.

27. OO011re CBOMCTBA KO/UIOMIHBIX CUCTEM.

28. Buzibl yCTOMUMBOCTH KO/UIOUAHBIX CUCTEM.

29.  Meroapl 10/1y4eHUs1 KOJUIOUHBIX CUCTEM.

30. [duddysus u cearMeHTaLMs KOIOUAHBIX CUCTEM.

31.  /Inanu3s KOJUIOMJHBIX CUCTEM.

32. OnTrueckrie CBOMCTBA KOJIJIOUHBIX CUCTEM.

33.  [IBOIHOM 3/1IeKTPUUYECKUN CJIOM, ero CTpOeHue.

34. ONeKTPOKVHETUYeCKUM TOTeHIMal, ero CBs3b C YCTOMUMBOCTBHO KOJJIOWJHBIX
CUCTEM.

35. MuKporeTeporeHHbIe CUCTEMBI, UX 0OIIie CBOMCTBA.

36. [Monykonnouasl, [TAB, mbiia, CMC.
37. Bsaskoctb KosmonaHbIX pactsopos 1 BMC.
38. Benku Kak KO/IOUHbIE CUCTEMBI.
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7 PekomeHyeMas iuTepaTypa

7.1 OcHogHas Aumepamypa

1. Besiuk B.B. ®u3nueckast ¥ KOJUIOMIHas XUMUsi: yueOHUK. — M.: Akagemusi, 2005. —

288 c. (30 3k3.)
7.2 JlonoanHume/ibHas Aumepamypa

2. UnmonutoB E.I'. ®usnyeckas xumust: yuebHUK. — M.: Akagemusi, 2005. — 448 c. (30
9K3.)

3. Obujast xumusi. buodusmnueckasi xuMusi. Xumusi OUOreHHBIX 3/1eMEeHTOB: YueOHUK/
[Mox pen. FO.A. EpmioBa. — M.: Beiciias mikosa, 2000. — 560 c. (11 3k3.)

4. Cokosio P.C. Xumuueckasi TexHosnorus: yueb. mocobue. T.1. — M.: Biagoc, 2000. —
368 c. (4 5k3.)

5. KopoBun H.B. Obujasi xumust: yuebHuk. — M.: Boicias mrkosa, 2000. — 558 c. (64
9K3.)

8 TIlepeuenr pecypcoB  HMH(OPMALMOHHO-Te/IeKOMMYHUKAIIMOHHOH  CeTH
«MHTepHeT»

KXypHan «Xuvmug u JKusHb - XXI Bek» [DnektpoHHbli pecypc]. — URL:
http://www hij.ru

Mup xumuu [DnekTpoHHbIN pecypc]. — URL: http://chemistry.narod.ru

JKcIriepuMeHTaTbHas XUMMUS [D71eKTpOHHBIH pecypc]. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeTouueckue yKa3aHus /ISl 00y4arOIIMXCA 110 OCBOEHHIO JUCIUTIMHBI

MeToauKa TIpenofaBaHus AWCLUIUIMHBI TIPeAToiaraeT uTeHWe JIeK[UH, IpoBe/ieHHe
7ab0paTOPHBIX 3aHATWH, TPYMIOBBIX W WHAWBH/YAJbHBIX KOHCY/bTAllUid TI0 OT/Je/bHBIM
BOTIPOCaM JMCLUIIMHEL [IpegycMoTpeHa camocTosiTesnibHasi paboTa CTY/IeHTOB, a Takxke
TIPOXOXK/I€HUE aTTeCTAlIMOHHBIX UCTILITAHUHA TIPOMEXKYTOUHOM aTTeCTallvH.

Ha neknusix paccMaTpHUBAIOTCSl KOHL|ENTYaIbHbIe BOIPOCH (M3MUECKON W KOJJIOWJHOW
XVMHUM: CTPOEHHWE BeIeCTBAa U XUMHUeCKas CBsi3b, XUMHUeCcKas TepMOJWHAMUKA, (ha30Boe
paBHOBeCHe, XUMUUeCKasi KWHeTHKa, CBOMCTBA KOJUIOUJHBIX CHCTEM, IOBEPXHOCTHBIE SIBIEHHUS,
MHKDOTeTePOTe€HHbIE CCTEMBI.

Llenpto mpoBefieHMsI /1aDOPATOPHBIX 3aHATHI SIBSETCS 3aKperyieHHe TeOopeTUdYeCKHX
3HAaHWUM CTYZEHTOB, TOJYYEeHHBIX WMH B XOJle W3y4YeHUs [UCLUIUIMHBI Ha JIEKIUAX |
CaMOCTOSITe/IbHO. 3aHATHSI J1abOPaTOPHOTO THIA BK/IIOUAlOT B Ce0s Crefyrolie 3Tarbl:
M3yuyeHHe TeOPeTHUeCKOH YacTH j1abopaTopHOM paboThbl; KOHCIIEKTUPOBAHUE X0/ BBITOTHEHUS
nabopaTtopHoil paboTbl W TpOBeJjleHWe ee SKCTIepUMEeHTalbHOW UacTH;  BBINTOJHEHHE
HeoOXOZMMBIX pacueToB; oOpM/IeHHe OTYeTa O TIPOJe/IaHHOW paboTe; 3amuTa 1ab0paTOPHOM
paboTbl. [l TOATOTOBKM K 3aHSTHSM J1aOOpaTOPHOTO THMA W 3allWThl BBIOJTHEHHBIX
nabopaTopHbIX pPabOT CTYJeHThI BBLIMOJHSKOT TPOPAabOTKy METOJUYeCKUX YKa3aHUM 110
BBIITOJIHEHUIO  71ab0paTOpHOM paboThl, yzenss ocoboe BHUMaHWe MeasSM U 3ajauawm,
TEOPeTHUUeCKOH YaCTW W TOPSAKY BBIMOJHEHUS] 71aD0paTOpPHOW paboThl; KOHCIIEKTUPOBAHUE
VCTOYHHKOB; paboTy C KOHCTIEKTOM JIEKL[HH, TIPOCMOTP PeKOMEeH/TyeMOM JINTepaTyphl.

[Tpy M3y4yeHUW AUCLIMIUIMHBI MCIIOJIB3YIOTCS MHTEPAaKTUBHbIE METO/bl OOyueHus, TaKue
Kak:

1. Jlekuwmsi:

— NeKUUsI-BA3yaMM3alys — rojjaua MaTepraa OCYIeCTB/seTCs] CPeACTBAMUA TeXHUUYeCKUX
cpeacTB 00yueHHUs1 C KpaTKUM KOMMEHTHPOBAHUEM JIEMOHCTPUPYEMbIX BU3yalbHbIX MaTepHaioB
(npe3eHTaum).

2. JlabopaTopHoe 3aHsTHe:
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— TPEHUHT — MeTo/] 00yueHHsI U Pa3BUTHUS CTIOCOOHOCTEN K OBJIA/IEHUIO [1eSITeTbHOCTHIO
TIPOBE/IEHUsT XUMMUUEeCKUX J1abopaTopHBIX Hcc/iefoBaHuM. MHTeHcHBHass paboTta BO BpeMms
TPEHMHra IOMOraeT [OCTUYb BBICOKMX pe3y/bTaTOB 3a KOPOTKUW CPOK, a IOC/aefyoLas
cucTeMa IIOC/le TPEHUHIOBOI'O COIPOBOX/eHUs obecrieunBaeT HaZle)KHOe 3akperuieHue

MaTepHasa
— paboTra B MasbIX rpynrax — obecrieyMBaeT akKTUBHYIO M03HABaTeIbHYIO [1esiTe/IbHOCTh
oOydJaromuxcsi,  INpeAycMaTpuUBaeT  pacrpefieieHHie  O0sI3aHHOCTeM  MeXAy  HUMHY,

WCTIOJIHATE/IBHYI0 W OPraHM3aTOPCKYH  WHULMATUBY, aKTyalu3alyio, Kak  OfbiTa
CaMOCTOSITe/TEHOM ZeATeIbHOCTH, TaK M COBMECTHOW pabOoThI TI0 BBIMOHEHHIO /1ab00pPaTOPHBIX
pabot, 4ro corjacyeTcsi C peajdsiMU TIPOQeCCHOHANbHON /IeATeNIbHOCTH  OyAyIIMX
CreLMarCTOB.

10 KypcoBoii npoekT (padora)
BeirosiHeHMe KypcoBOro TipoekTa (paboThl) He MPeAyCMOTPEHO YUeOHBIM MJITAHOM.

11 Tlepeuenr MH(OPMALMOHHBIX TEXHOJIOTHUM, MCI0/Ib3yeMbIX NMPHU OCYIeCTBIeHUH
o0pa3oBaTe/IbHOT0 mMponecca MO AUCHUIUIMHE, BK/IIUYasg IepevYeHb IPOrpPaMMHOIO
o0ecrnieyeHusi ¥ MHGOPMALIOHHO-CIIPABOYHBIX CHCTEM

11.1 IlepeueHb uH(pOpMAYUOHHBIX MeXHO/102Ull, UCNO/Ab3yeMbIX NPU OCyujecme/neHuu
obpazoeamenbHO20 npoyecca

— 3/IeKTPOHHBIE 00pa30BaTe/bHbIe PeCyPChI, TIpe/ICTaBIeHHbIe B I1. 8 paboyeli MporpamMMel;

— UCTO/b30BaHUe CJlai/l-Tpe3eHTaLui;

— WHTepakTHBHOe o0meHre ¢ 0OyYaloOUMMUCS W KOHCY/IbTHPOBaHWE TOCPeACTBOM
3/IeEKTPOHHOM TIOYTHI.

11.2 Ilepeuewp npozpammHo20 obecneueHus, UCNO/b3yeM020 Npu ocyujecmeseHuu
obpazoeamenbHO20 npoyecca

[Tpu ocBOEHMY JUCLMTUIMHBI UCTIOb3YeTCs JIMLeH3MOHHOe ITPOrpaMMHOe obecrieyeHue:

- omnepaluoHHble cucTeMbl Astra Linux (wiM wWHasi onepalMoHHas CHUCTeMa,
BK/TFOUEHHAs B PeeCTp 0TeueCTBEHHOTO TIPOrPaMMHOT0 00ecrieueHus);

- KOMIUIEKT o¢uCcHbIX mnporpaMMm P-7 Odguc (B coctaBe TeKCTOBOrO IIpPOLIeCCOPa,
nporpamMMbl  pabOTBl C  3/IEKTPOHHBIMH TabiWijaMy, TPOrpaMMHBIE  CPeZCTBa
pelakTUPOBaHUS U IEMOHCTPALIUU NTpe3eHTaLii);

- IIporpaMMa IIpOBepKH TeKCTOB Ha IIpejMeT 3auMCTBOBaHUS « AHTUILIaruar».

11.3 IlTepeuexb uHpOpMaAYyUOHHO-CNPABOYHBIX CUCEM
— cripaBOYHO-NpaBoBasi cucrema KoHcyipranT-mtoc http:/www.consultant.ru/online
— CrpaBOYHO-TIpaBoBasi cuctema ["apaHT http://www.garant.ru/online

12 MaTepua/IbHO-TEXHUUYECKOe 00ecreueHne AU CIUTTHHBI

[lna mpoBefeHWs 3aHATUMA JIEKLJMOHHOIO TUIA, TPYNNOBBIX W WHIUBUJYaIbHBIX
KOHCY/IbTal[ii, TEeKYI[ero KOHTPOJii M TIPOMEKYTOUHOW aTTecTalluM HCIIOJb3yeTcsi yueOHast
ayaurtopust 6-519 ymbo Apyrue cOrnacHO yTBEP)KJeHHOMY PACITCAHHI0 yueOHBIX 3aHSITHH.

[Ipu mipoBefieHMM J1abOpaTOpPHBIX pabOT HCMo/B3yeTcsi Jaboparopust oOIel u
HeopraHuueckoi xumuu 6-505 Ha 16 MocaZilouHbIX MECT; KlacCHasi [OCKA; BBITSDKHOM IIKad;
OaHsi BOZsiHasl; TUTMTKA 3JIeKTpUUecKasi; MHCTPYMeHThI (IITaTUBbI, Ziep>KaTenud /sl TTpoOHUpoK
TUTe/IbHBlE — LUMLBI); JjlabopaTopHas rmocyzAa  (OrOpeTKH, CIMPTOBKM;  KarleJbHHLb,
TUTJIN); XUMAYeCKe DeakTUBBI; epruondeckast Tabmvua [1.1. MeHpeneesa.

Ons  camocTosiTebHON paboThl  00yuaroIMXCcsl HWCTIOMb3yeTcss KaOuHeThl 6-522;

obopysioBaH KOMIUIEKTOM yuyeOHOM MmeOenm, [BYMs KOMITBIOTEpaMU C [JOCTYIIOM B
MH()OPMALMOHHO-TeJIEKOMMYHUKALMOHHYI0 ~ ceTh  «VIHTepHeT» ¥ B 3JIEKTPOHHYIO

nH(OpPMaLMOHHO-00pa30BaTe/TbHYI0 CPeJly OpraHU3al|H.
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[lpy w3yyeHUM [UCLUIUIMHBI HWCHonb3yercsi OubmioTteunsii  ¢ong Kamuatl'TY:
yueOHUKH, yueOHbIe Mocobus, rnepruoudyecke KypHasibl, 37IeKTPOHHBIA pecypc; pa3faTOuHbIN
Marepuarl.
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Jlono/iHeHNs1 U U3MeHeHHs B padoueil mporpaMmme

Jlomo/iTHeHHs ¥ UI3MEeHeHHsI B paboueii mporpaMMe 3a ___ /_ y4eOHBIN roj

B pabouyto nmporpammy 1o AUCLUIIIMHe «Pu3nuecKasi U KOJJIOUJHAsE XUMUsI» 1Sl HallpaB/IeHUsT
noarotoBku 19.03.04 «TexHosorvst ¥ MPOAYKIMA W OpraHW3anysi oOIIeCTBEHHOTO MUATaHUS»
BHOCSITCS C/Ie[yIOLLKe TOTIO/THEHUS U U3MEHEeHHS:

,HOHO]'IH@HI/IH 1 U3MeHeHUs BHeC

(momxHOCTb, ®.1.0., moanucy)
Pabouast mporpamMMa nepecMoTpeHa U o/jo0peHa Ha 3ace/laHuu Kadepbl
« » 202 r.
3aBenytomuii Kageapoit

(moamnuch) (®.1.0.)
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