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1 Heau u 3a1a4u yuyeOHOH TUCHHUILIMHBI

Llenp OCBOEHMS IUCHMIUIMHBI «XHMHUS» — JaTh CTYIEHTY Oa30Bble 3HaHUS II0
(GyHAaMEHTaIbHBIM pa3elaM XUMHUM B 00beMe HEOOXOAMMOM sl OCBOCHUS (DU3MUECKUX,
TEXHUYECKUX U HKOJIOTHUECKUX OCHOB MPH U3YUECHUH TUCIHILIMH ITPOPECCHOHATHHOTO UK.

3ajaun M3ydeHHs AUCLUILIMHBI «XMMHUSA». CUCTEMaTU3allus, 3aKperieHue, yriryojaeHue
TEOPETUYECKUX 3HAHUI 10 XUMHUH; NPUOOPETEHHE YMEHUM MCIIONb30BaTh IPU H3YHYEHUU
JUCLMIUINH, B CBOEH NPOU3BOJACTBEHHOW JEATCIBHOCTH JOCTH)KCHHS XUMHUH, METOIbI
XUMHYECKOIO  HCCJEIOBAaHMUS;  OBJIAJEHUE  IPAKTUUECKUMU  HAaBBIKAMH  XUMHYECKOI'O
SKCHEpUMEHTa sl pelleHHs Mpo(ecCHOHANbHBIX 3a/la4; OBJA/JEHUE HaBbIKAMH XHMHYECKUX
pacyeToB MPUMEHUTENIBHO K 3a/lauaM Mpo(ecCHOHANBHON JEesITeIbHOCTH, pa3BUTHE HABBIKOB

CaMOCTOSITEIILHOMN pa6OTBI.

2 TpeGoBaHus K pe3yjbTaTaM O0CBOCHUS JUCUMIIIHHbBI

[Iporiecc wu3yuyeHHss AMCUMIUIMHBI HampaBieH Ha (OopMHUpOBaHHE MPOPEeCcCHOHATHHON

KOMIIETEHILIUU.
— cnocobeH

IIPUMCHATD

CCTCCTBCHHOHAYYHBIC U

AQHAJMTUYECKHE METOIbI B IpodeccnoHanbHOM nesitenbHoctH (OITK-2).

[Inanupyemble pe3ynbTaThl
pe3yibTaTaMHi OCBOEHUS 00pa30BaTeIbHOM POrpaMMBbl, IPEICTaBIEHbl B TaOIMILIE.

Tabmunma —

[InanupyemMble pe3yJbTaThbl

OCBOCHHA IIPAKTUKH,

O6y‘-I€HI/I$I 10 JUCHMUIIIINHE,

06H_I€I/IH)I(CHepHLIC

3HaAHUS,

COOTHECEHHBIE C IUIAHUPYEMBIMU

COOTHCCCHHBLIE C

YCTAHOBJICHHBIMH B IIPOIrpaMMe 6aKanaBpI/IaTa HHAUKATOPpaMU JOCTHIKCHUA KOMHeTeHHI/Iﬁ

Kon u naumenoBaHue .
Kon Ilnanupyemsblii pe3y/ibTat Kon
KOMIeTe Hauvenosanue HHEETOpa 00y4eHnus nokKasareJsst
KOMIIETeHIIMHU AOCTHKEHM S y
HITUH MO JUCIUILIHHE O0CBOEHHUA
OIIK-2 CrocobeH NJI-1lomk-2: 3HaeT | 3HATh:
MIPUMEHSTh OCHOBHBIC  3aKOHBI | — xumudeckue nonoxenus u | 3(OIK-2)1
€CTCCTBCHHOHAY | €CTCCTBCHHOHAYYHDBI 3aKOHBI;
YHBIE U X JUCUHUIUIMH, | — [epUOJUYECKYI0 CHCTEMY 3(0IIK-2)2
OOILIEMHKEHEPH | CBA3AHHBIE C | BJIEMEHTOB B CBETE CTPOEHHs
bl€ 3HAHUS, npoh)eCCUOHATLHON | atoma;
AHAIUTUYECKHUE | JICATEIBHOCTBIO. —  PEaKIHOHHYIO 3(0IIK-2)3
MCTOZbI B WN-3onk-2:  Bmaneer | crocobHocTs BemecTs;
npodeccuoHanb | HaBBIKAMU —  KHCJIOTHO-OCHOBHEIE u | 3(OIIK-2)4
HOH HPUMCHCHUA OKHUCITUTEBHO-
NEATENbHOCTH | OCHOBHBIX — 3aKOHOB | poceTaHOBHUTENBHBIE CBOMCTBA
CCTECTBEHHOHAYYHB! | perrecT:
b
X AUCHMIUIAH, | yyvpgeckyro CBSI3b, 3(OIIK-2)5
CBA3AHHBIC _ B | xommiemenTapHoCTS;
npohecCHOHaANBHON —  XHMHYECKHE CHCTEMSL, 3(OIIK-2)6
JIeSITeIbHOCTH. 3(0OIK-2)7
—  XUMHYECKYIO
WJ-20mc2:  YMEET | repyvonunaMuKy H KUHETHKY; 3(ONK-2)8
TIPUMCHATD — TeopHIo CTpOeHHs!
OCHOBHBIC — 3aKOHBL | hrappgecknx — coemuHeHHI,
CCTCCTBCHHOHAYHUHBL |y yacendukanumio peareHToB u
X AUCHMIUINH, | neagmit B OpraHMYecKoii
CBsI3aHHBIC B | Sy
b
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Kox
KoMIIeTe
HIMH

HaumMmeHoBaHue
KOMIIeTeHIIHH

Konx u HammMeHoBaHHe
HHIMKATOpPA
JOCTHKEHUS

IInanupyemblii pe3yabTaT
o0yueHust
110 AUCHHUILIMHE

Kon
nmoKasareis
OCBOCHMNS

podeCCHOHATTEHOM
JIESATSIILHOCTH.

— CBOWCTBa TOJHUMEPOB U
OJINTOMEPOB W CITOCOOBI WX
MOJTyYCHUSL.

3(OIIK-2)9

YMmern:

KOJIMYECCTBCHHO OITMCHhIBATH
peaxuuu IpeBpaiCHus,
pacCUnThIBATH
KOJMYECTBEHHOE COJCPIKAHUE

Y(OIK-2)1

V(OIK-2)2

PacTBOPEHHOTO
OCMOTHYECKOTO
pacTBOpOB,

BEIIECTBA,
aBJICHUS
CKOPOCTH

XUMHYCCKHUX peaKHI/Iﬁ n Hux
HaIpaBJICHHOCTb.

Baagers:
HaBBIKAMH  pabOTBl B
XUMHYECKOU 1a00paTOpHH.

B(OIIK-2)1

3 MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH IPOrpaMMbl

YyebOHag JIUCUHUINIAHA

«XUMHAI»

CTPYKType 00pa3oBaTebHON MPOTPaMMBI.

4. Conepsxkanue QU CHUNTHHBI
4.1 Temamuueckuit nian OUCUUNTIUHDL
Ounast popma 00ydeHHS

SABJIACTCA ﬂHCHHHHHHOﬁ 00s3aTEIbHOM YacTH B

KonTakTHas padota o
= Q8
= 10 BHJIaM Y4eOHBIX 5 o £ E
@ = 3aHATUI = o S 2
Q < =) g = &=
Q 2] = T 5
s ) L o g 2 3 g e
HanmenoBanue 5 2 = E £ o s 2 2 2
= O = >
paseNoB U TeEM e = S 0 g om e g - = _EQ o
) S = O F 9o & o o g o =
p% 2 2 2w 5 S % é . © X
= 5 [ Tt 1) ==
< s S
SR |58 82| O & = E
< Q. s = oz
= = )
Tema 1: DBsenenne. Onpoc, BHIMOJIHEHHE U
OCHOBHBIE TOJIOKEHHS 3aluTa 1abopaTopHOH
U 3aKOHBL. paboThI, BEIOTHEHHE
11 8 4 - 4 3 NPAKT. 3aJaHKH, TECT
Tema 2:
[Tepuoanueckas Omnpoc, BEITOTHEHHE TTPAKT.
CHUCTEMa OJIIEMEHTOB B 3a/[aHuii, TecT
CBETE CTPOCHUS aToMa. 7 4 4 - - 3
Tema 3: Xumuueckas Ormpoc, BHIMTOJHEHUE TPAKT.
CBSI3b. 8 4 4 - - 4 3aJaHuii, TeCT
Tema 4: Xumuueckas Ornpoc, BHIMOJTHEHHE U
TEPMOIUHAMHKA u 3ammra 1abopaTopHon
KHUHETHKA. paboThI, BEITIOJTHEHHE
16 12 8 - 4 4 NPAKT. 3aJ[aHuii, TecT
Tema 5: PactBopsl 1 ux | 10 6 4 - 2 4 Ornpoc, BBIMOIHEHHE U




CBOMCTBA. 3amura 1abopaTopHO
paboTHhI, BEITIOJTHCHHE
TPaKT. 331aHUH, TECT
Tema 6: Ormpoc, BBITOIHEHNS 1
DIEKTPOXUMUYCCKHIE 3amuTa 1abopaTopHOH
CHUCTEMBIL. paboTEHI, BEITIOTHEHHE
11 7 4 - 3 4 TPaKT. 3aJaHuii, TECT
Tema 7: DnaeMeHTHI Orpoc, BBIMONTHEHHE IPAKT.
OpPTraHUYECKON XUMHUH. 8 4 4 - - 4 3aJlaHu}, TECT
Tema 8: Xwummyeckas Ornpoc, BHIMOJHEHHE U
UICHTUDUKATTS 3aIuTa 1ab0paTopHON
BEIIECTB. paboTHI, BEITOJIHEHHE
10 6 2 - 4 4 TPaKT. 3aJaHuii, TECT
DK3aMeH 27
Bcero 108 51 34 17 30 27
3aounast popma 00ydeHUs
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Paznen 1. OcHoBHBIE
OHSTHSL H 3aKOHbI Onpoc, BBIIONHCHHE NPAKT.
CTEXUOMETPUH 15 2 2 - - 13 SR, TECT
Pazgen 2. Crpoenue Ormpoc, BHITOJHEHHE TIPAKT.
BEIIECTBA 13 1 1 - - 12 3alaHNH, TECT
Paspen 3. O6mue Onpoc, BHINONHEHKE U
3aKOHOMEPHOCTH 3amuTa 1abopaTopHOi
XUMHUYECKHUX IIPOLIECCOB PabOTBI, BBINOJIHEHHE
16 3 1 - 2 13 TIPAKT. 3aaHUMH, TECT
Paznen 4. PactBopsr Ompoc, BHIMOJIHEHUE TPAKT.
13 1 1 - - 12 3aJlaHMi, TECT
Pa3pnen 5. Omnpoc, BHITOJHEHHE TIPAKT.
OKHUCIINTEIIHHO- 3a/1aHui, TeCT
BOCCTAHOBHUTEIILHEIE U
JIEKTPOXUMHUYECCKHE
TIPOIIECCHI 13 1 1 - - 12
Paznen 6. OcHoOBBI Ormpoc, BHIIOJHEHUE TIPAKT.
OPraHMYECKOM XUMHHU 13 1 1 - - 12 3a[aHuH, TeCT
Pasznen 7. Xumuueckas Omnpoc, BHITOJHEHHE U
uaeHTH(HKALNS 1 3a1MTa 1a00paTOPHON
AHAIN3 BelIeCTBa paboThI, BBIIOJHEHHE
16 3 1 - 2 13 HpaKT. 3aJaHuii, TeCT
DK3aMeH 9
Bcero 108 12 8 4 87 9

4.2 Cooepircanue oucuyuniumsl

Paszpnen 1. OcHOBHBbIE NOHATHSA U 3aKOHbI CTEXHOMETPHUH
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Jleknus 1.1. BBegenne. OcHOBHBIE MOJIOKEHHUS U 3AKOHBI

XuMusl Kak Hayka, Kak y4deOHas NIMCUUIUIMHA, KaK OTpacib MPOMBIIUIEHHOCTH, Kak
OCHOBAa HAy4YHO-TEXHUYECKOrO IMporpecca. XUMUYECKass CUMBOJIMKA. BakHeilune Kiaccel U
HOMEHKJIaTypa HEOPTraHUYECKUX COCAUHEHUM.

Jleknus 1.2. OcHOBHbBIE MOJI0KEHUS U 3AKOHBI

ATOMHO-MOJIEKYJIIDHOE yY€HHME. 3aKOH IIOCTOSIHCTBA COCTaBa, 3aKOH KpaTHBIX
OTHOIIICHUM, 3aKOH OOBEMHBIX OTHOIICHHMM. OKBUBAJICHT. 3aKOH OHKBHUBAJICHTOB. 3aKOH
ABorazpo. AToMHBIE U MOJEKYIspHble Macchl. KonuuectBo BemiectBa. MomsipHas macca u
MOJISIpHBIA 00beM. OmnpeneneHre MOJSPHBIX MacC BEIIECTB, HAXOJISIIMXCS B razoo0pazHOM
COCTOSIHUH.

JlabopaTopnass pabora 1.1. OcHoBHBIe 3Tanbl IpoBeleHHs Ja00OPATOPHOIO
NPAaKTHKyMa

BBenenue B XUMHUYECKUN IIPAKTUKYM. TeopeTrudecKast 4acThb, SKCIIEPUMEHTAIbHBINA 3Tall,
00paboTKa SKCIIEPUMEHTAIBHBIX JaHHBIX. XMMHUYECKHUE PEaKTUBBI, MOCY/Aa, MpaBuia paboThl B
1abopaTopuu.

JlaGoparopuas padora 1.2. OnpenejneHne MOJIEKYJSAPHON MacChl YIJIEKHCJIOT0
rasa

N3yueHne OCHOBHBIX Ta30BBIX 3aKOHOB, 3HAKOMCTBO C METOAAMH OIpPEACICHUS
MOJIEKYJISIPHBIX Macc ra3000pa3HbIX BEIIECTB.

Pa3znen 2. CTpoenne BemiecTBa

Jlexuus 2.1. [lepuoanyeckasi cucTeMa 3JieMEHTOB B CBeTe CTPOEHHSI aTOMAa

Mopenu crpoenus atoma. [loHATHS O KBaHTOBOM MexaHHKe. KBaHTOBO-MeXaHHMuYecKas
Mozenb aroMa. KBaHtoBble yncna. PacnpeneneHnue 3J€KTPOHOB B MHOTOJIEKTPOHHBIX aTOMAX.
[Ipunuun Haumensiieit sueprun. Ilpasuna Kneukosckoro. [lpunuun Ilaynu. [IpaBuno Xynna.
DNEKTPOHHBIE KOH(UTYpAITUH ATOMOB M HOHOB 3JICMEHTOB, CITOCOOBI 3aITHCH.

Jleknusi 2.2. Ilepuogmyeckasi cucreMa 3JIeMEHTOB B CBeTe CTPOCHHSl aTroMa
(omepeskaronnee o0yueHue)

Bompocsl a1 caMOCTOSITENIBHOTO HM3Y4YEHUS: NEPUOJUYECKass CUCTEMA 3JIEMEHTOB;
CTPYKTypa TEPUOJUYECKOW TaOJUIBl, MPUYMHA TEPUOJMYHOCTH CBONCTB XUMHUUYECKHUX
AIIEMEHTOB; aTOMHBIE U WOHHBIE PAIUYyChl; PEAKIMOHHAs CIOCOOHOCTH BEIIECTB; KHUCIOTHO-
OCHOBHBIE U OKHCIIMTEIIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA BEIIECTB, aTOMHOE $JIpO; U30TOIBI U
u300apsbl.

Jleknus 2.3. XuMnueckas cBf3b

Teopust xumuueckoro crpoeHusi. O6pa3oBaHHe XUMUYECKOW CBS3U. BUAbl XUMHUECKOM
cBsa3u. KoBaneHTHass cBs3b. BanenTHocTh, koBanmeHTHOCTh. [nOpuamsanms. IlonspHOcTh
MOJIEKYJI. JIMTONbHBIN MOMEHT. DJIEKTPOOTPHULIATEILHOCTb.

Jleknus 2.4. XuMnueckas cBfi3b

WNonnas cBa3p. [lonmspuzaumst wuoHOB. Jlenokanu3oBaHHas XHMHYECKash CBS3b.
Merannuueckast cBs3b. Bonmopoanast cBsizb. Cunbl Ban-nep-Baanbca. Beluncnenue nmmHbl
munonisi B MoJekyne. Pacder sHeprum u anuHbl cBsa3u. OmnpeneieHue BuAa THOPHUIN3ALNN
AIIEKTPOHHBIX O0JIAKOB M HPOCTPAHCTBEHHOM CTPYKTYpbl MOJeKyJsbl. OnucaHue MOJIEKYIIbI
CJIOHOTO BEIIECTBA C MTOMOIIBI0 METO/Ia MOJIEKYJIAPHBIX opouTaneii. KoMrieMeHTapHOCTb.

Paszpgen 3. O0mme 3aKOHOMEPHOCTH XMMHYECKHUX NPOLECCOB

Jleknms 3.1. Xumuyeckasi TEPMOANHAMHMKA U KHHETHKA

BuyTtpennsas sHeprus. DHTponus. DHeprerudeckue 3((eKTbl XUMHUYECKUX PEaKIIHi.
Tepmoxumust. TEpMOXMMHUYECKNE PACUETHI.

Jleknus 3.2. XuMH4yecKasi TePMOJANHAMUKA 1 KHHETHKA



DHTpONHUA U €€ U3MEHEHHE MPU XUMUYECKUX peakuusx. JHeprus [ m66ca. CtanmaapTHbIe
TEPMOJMHAMHYECKHUE BETUYUHBI. XUMUKO-TEPMOAMHAMUYECKHE PACUETHI.

JlabopaTopHas padora 3.1. CkopocTh XUMHYECKON peakuuu

3HAaKOMCTBO C KMHETUYECKHMMH 3aKOHOMEPHOCTSIMH MPOTEKAHUS XUMUYECKUX PEAKIIH.
OKCHEpUMEHTAIILHOE HCCIIEIOBAHUE BIUSHUS M3MEHEHMsS] KOHLEHTPAllUU pearupyromux
BEIIECTB U TeMIIepaTyphl Ha BpeMsl POTEKAHUS PEaKIIUii U €€ CKOPOCTb.

Jleknus 3.3. XumMuyeckasi TepMOANHAMMKA U KHHETHKA

CKOpOoCTh XMMUYECKOM peaKkIMy B TOMOTE€HHBIX M T'eTepOreHHBIX cuctemax. dakTopsl,
BIIMSIIOLIME HA CKOPOCTh peakuuu. MeToabl peryaupoBaHUs CKOPOCTH XMMHUYECKOM peakluu.
3akoH geicTBUs Macc. TemmeparypHbld KOA(D(HUIMEHT peakiuu. ODHEpPrus aKTHBAIWU.
KaranuzaTopsl 1 KaTaJIUTUYECKUE CUCTEMBI.

Jlexkums 3.4. XumMuueckasi TEepMOJAUHAMUKA U KHHETHKA

HeoOpatumele u oOpartumbie peakiuu. KoneOaTenpHble peakiuu. XHUMHYECKOE
paBHOBecue. CMmelenne xumuueckoro paBHosecus. [Ipunnun Jle [laTense.

JlabopaTopHas padora 3.2. XuMun4eckoe paBHOBecHe

UccnenoBanne BIMSHUS W3MEHEHUS KOHLIEHTPALlMM PpEArupyroolidx BeHIECTB U
TEMIIEPATYpPbl HA XUMUYECKOE PABHOBECHE.

Pa3neua 4. PacTtBopbl

Jlexkumus 4.1. PacTBopbI M UX CBOICTBA

Xapaktepuctuka pactBopoB. IIpouecc pactBopeHus. CriocoObl BBIpaKE€HHSI COCTaBa
pactBopa. Kpucramnel u kpuctamoruapatsl. PactBopumocTs. llepechillieHHbIE pacTBOPHI.
JucniepcHble CUCTEMBI.

Jlexkumus 4.2. PacTBopbI M HX CBOMCTBA

Boanbie pacTBOpBl AMEKTPOJIUTOB. ODneKTposuThueckas aucconuanus. CreneHb u
KOHCTaHTa Juccouuanuu. 3akoH paszbaBineHus OctBanpia. CMelleHHE HOHHBIX PaBHOBECHH.
[TonsiTve 0 BOJOPOIHOM IMOKa3aTesne cpeabl. I uaponus.

JlaGoparopHas padora 4.1. I'uaposau3 coJiei

W3yuenmne pa3muYHBIX TUIOB pPEAKIUil THAPOJIM3a coyied, (aKTOpOB, BIUSIONIMX Ha
YCHJICHUE U OCJIa0JIeHHE THAPOIIN3A.

Pa3nea 5. OkncIUTEIbHO-BOCCTAHOBHUTEIbHBIC H J1eKTPOXHUMHYECKHE NMPOLEeCChI

Jlekums 5.1. J1eKTpoXuUMHYEeCKHE CHCTEMbI

OKHCIUTENBHO-BOCCTAHOBUTEBHBIE ~ PEAKUHUU.  DJIEKTPOXUMHUYECKHE  ITPOLECCHI.
DNEeKTPOAHBIN MOTeHIMaN. ['aTbBaHUYECKUMA PTIEMEHT.

Jleknms 5.2. D1eKTPOXUMHYECKHE CHCTEMbI

DNeKTpOodan3 pacTBOPOB M pacIIaBOB dBJEKTPOJIUTOB. I[IpuMeHeHue »siexTposusa.
Onpenenenve M KiIacCUPHUKAIMS KOPPO3MOHHBIX MPOIECCOB. XHMHUYECKas KOPPO3HUs.
DNEeKTPOXUMHUYECKast KOPpo3Hus. 3aluTa METAJUIOB OT KOPPO3HUH.

JlabopaTopnasi padora 5.1. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEaKIIUH

N3ydyeHne OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB aTOMOB METAJUIOB U HEMETAJIOB
B 3aBHCHUMOCTH OT CTEIIEHU UX OKUCJICHUS U XapaKTepa Cpelibl, B KOTOPOH MPOTEKAET PEAKIIHs.

Pa3nes 6. OcHOBBI OpraHM4ecKOil XMMHHU

Jleknus 6.1. DjieMeHTbI OPraHu4YecKOi XMMHUH

Teopust cTpoeHUsT OPraHUYECKUX COCIMHEHHMH, KIacCU(pUKAIM peareHTOB U peakiuil B
OpraHMYecKON XMMHUU. YTIIEBOAOPOIbl W MX Ipou3BojHble. CocTaB, CBOMCTBAa U mepepaboTKa
OpPraHMYECKOT0 TOILIMBA.

Jlekumus 6.2. J1eMeHTbI OPraHM4YecKoil XMMHHU



Crpoenue u cBoiicTBa nonumepoB. Onuromepsl. CriocoObl UX MONTydeHHs, (pu3nuecKue
XapaKTePUCTUKHN OpraHWYECKHUX BellecTB. Marepuassl, ojlydaeMble Ha OCHOBE [TOJUMEPOB.

Paznen 7. Xumuueckasi HieHTH(PUKALMS U aHAJIHU3 BellleCTBA

Jleknus 7.1 Xumu4yeckasi uaeHTH(PUKAIUSA BelIeCTB

AHanuTuueckue  peakuuu. PeareHThl M peakTuBbl.  ['pynmoBble  peareHTHI.
Crnenuduueckue peakun. KauecTBEHHBIN aHAIN3, CHCTEMATHUECKUN U APOOHBIN aHAH3.

KonuuecTBeHHbIl  aHanu3  BemecTB.  MeTOApl  KOJMYECTBEHHOIO  aHAJIM3A.
I'paBUMETpUYECKUI U TUTPUMETPUYECKUN aHanu3. IHCTpyMEHTaNbHbIE METObI aHAIN3A.

JlaGoparopHas padora 7.1. KauecTBeHHbIe peaKlMM HA HOHBI

N3yuenne kadyeCTBEHHBIX PEAKIMM OCHOBHBIX KaTMOHOB M aHMOHOB. O3HAKOMJIEHHE C
JIpOOHBIM aHAJIM30M KaTHOHOB U aHHOHOB.

JlabGopaTopHas padora 7.2. ’KecTKoCTh BOABI

3HAKOMCTBO C BUJAMH KECTKOCTU BOJbl, TATPUMETPUUECKUMHU METOJIAMU OIPEICICHUS
00111eH KECTKOCTH U COJIEp>KaHMs B BOJE HOHOB KaJIbIIMSI M MarHusl.

5 YueOHo-MeTOAMUYECKOE 00ecrieueHne 1S CAMOCTOSTEIbHOI padoThl 00y4aAKIHMXCS

5.1. Bneayoumopnas camocmoamensvras padooma cmyoenmos

B menom BHeaymuTOpHas caMOCTOSITENbHas paboTa CTYICHTAa IpH H3YyYCHHH Kypca
BKJIFOUAET B ce0s ClIeAyIOIUe BUABI padoT:

— IpopaboTKa (M3yICHHE) MAaTCPUAIIOB JICKITHIA;

— YTEHHUE U MPOPa0OTKa PEKOMEHIOBAaHHOW OCHOBHOMU M JIOIIOJHUTEIBHOM JINTEPATypPHI;

— MOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM;

— IIOMCK U MpopaboTKa MaTrepuanoB u3 MIHTEepHET-pecypcoB, HAYUHBIX MyOIUKAIINNT;

— IOJTrOTOBKA K 3aIUTE JJaOOPATOPHBIX padoT;

— MOJITOTOBKA K TECTUPOBAHUIO;

— IOJIFOTOBKA K TEKYLIEMY U UTOTOBOMY (IIPOMEXYTOUHAsl aTTECTalMsl) KOHTPOJIIO 3HAHUN
10 JUCLUIUINHE.

OcHoBHast 7071 CaMOCTOATEIbHOW pabOThl CTYJEHTOB HPHUXOJUTCS HA MOJATOTOBKY K
71a00paTOpHBIM paboTaM M MX 3aIIUTE, TEMAaTHKa KOTOPBIX MOJHOCTBIO OXBATHIBAET COJIEPIKAHHE
kypca. CamocrositenpHas paboTa Mo MOArOTOBKE K J1a0OpaTOpHbIM padoTaM M HUX 3alluTe
npezrnonaraeT yMeHue padboTars ¢ nepBUYHON MHPOpMaIuei.

Camocmosmenvras pa6oma

PaboTa ¢ KOHCIIEKTOM JIEKIIMIA U peKOMEHI0BaHHOM JInTepaTypoil (1 u 1onoiaHUTeNbHAs).

[TonroroBka MarepuaoB K KOHTPOJILHOMY ONPOCY 10 M3YYEHHBIM T€MaM, J1JabopaTOpHbIM
3aHATUSAM, TECTOBBIM IIPOBEpPKaM 3HaHUM, 3amuTe Ja0OpaTOpHBIX paboT, auajgoraMm C
IpenojaBaTesieM U Y4aCTHUKaMH ITPOBEPKU 3HAHUN NMEPBOr0 JUCHUILIMHAPHOTO MOTYJIS.

6 @®oHI OLEHOYHBIX CPEeICTB /AJsl MNPOBEJEHUS] NPOMEKYTOUHON aTTeCTAUMHU
00y4aroIMXCH M0 JUCUMUIIIIMHE

®DoH/T OIIEHOYHBIX CPEJCTB I MPOBEACHUS MPOMEKYTOUHON aTTeCTallud 00yJarOmnuXCs
MO JUCIHUIUTUHE «XUMHUS» MPEACTABICH B MPUIOKEHUH K paboueil mporpaMme JUCIHUILIAHBI U
BKJIIOYAET B ceOsI:

- MepevYeHb KOMIIETEHIIUI C yKa3aHHEeM 3TaroB WX (GOPMUPOBAHUS B MPOIECCE OCBOCHHUS
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00pa30oBaTeNbHON MPOTPaAMMBI;

- OMHCAHHUE TIOKa3aTelied U KPUTEPUEB OIICHUBAHUS KOMIETEHIIMN Ha Pa3IMYHBIX 3Tarax
ux (popMHUpOBaHUS, ONTMCAHKE [ITKAJ OICHUBAHUS;

- TUIMOBBIC KOHTPOJIbHBIE 3aJlaHUs WJIM MaTepHasibl, HECOOXOAUMBbIC IS OLICHKU 3HAHHM,
YMCHH, HABBIKOB W (WJIM) OIBITA JEATEIHHOCTH, XapaKTePU3YIOMIMX ATarbl (OPMUPOBAHUS
KOMIIETECHIINH,

- METOJUYECKHE MaTepuaibl, ONPEICNISIONINE TMPOIeIyPhl OIICHUBAHWS 3HAHWUN, YMCHHM,
HaBBIKOB M (WJIM) OIBITa JEATEIBHOCTH, XapaKTepHU3YOIIMX d3Tamnbl  (GopMUpOBaHUS
KOMIICTCHITHH.

BOl'[pOCLI AJISI MIPOBEACHUS l'[pOMe)KyTO'lHOﬁ aTTeCTallui 110 JTUCHUIIJINHE (3K3aMeH)

1. OcHOBHBIC TOHATHS XUMHHU: aTOM, MOJIEKYJIa, XUMHUECKUI 3JI€MEHT, POCTO,
CJIO’KHOE BEIIECTBO.
3aK0OH COXpaHEHUsI MacChl BEIIECTB.
3aKOH MOCTOSHCTBA COCTaBA.
3aKOH KpaTHBIX OTHOLIEHUH. 3aKOH OOBEMHBIX OTHOLICHHH.
3akoH ABoraipo. MobHBIH 00BEM.
ATOMHO-MOJIEKYJISIPHOE YUCHHE.
[Tepuonuyeckuii 3aKOH U CTPYKTypa MEPUOTUIECKON CUCTEMBI.
M3MeHeHne CBOKCTB 3JIEMEHTOB B MAJIBIX M OOJIBIINX MEPUOIAX.
Mogenu crpoenust aroMoB. MIX TOCTOMHCTBA M HEAOCTATKH.
0. JlBoiicTBEeHHAas MPHUPO/Ia IICKTPOHA.
1. KBanroBsle uncna. [1ops1ok 3an0IHEHUS 3JEKTPOHHBIX 000I04YEK aToMa.
12. BaseHTHBIE COCTOSHUS JIEKTPOHA.
13. DHeprus HOHM3ALMU U SHEPTUS CPOACTBA K DIEKTPOHY. DIEKTPOOTPULATEIBHOCTb.
14. 3akoHb! TEPMOXUMHHU. DHTANIBIIHS.
15. Durponus. Dueprus ['ud0Oca.
16. CkopocTh XMMHUYECKHX peakuuii. DakTopsl, BIUSIOMINE HA CKOPOCTh PEAKIIHH.
3aKOH JIeHCTBYIOIIUX MacC.
17. Teopus akTUBAaLMU XUMHUYECKON peakuuu. AncopOuus 1 KaTaius.
18. OOGpaTuMOCTh XMMUYECKUX peakIiii. XMMHUECKOe PaBHOBECHE.
19. Tpunmun Jle-Illatense. @akTopsl, BIUSIONIME HA CMEIIEHHE XUMHYECKOTO
paBHOBECHS.
20. KoBayieHTHast XUMHYECKas CBsA3b. METO/T BAJICHTHBIX CBs3eil. CrtocoObl 00pa3oBaHUS
KOBQJICHTHOH CBSI3H.
21. Metoa MOJICKYJISIPHBIX OpOUTAICH.
22. VloHHas CBS3b.
23. MexMoneKyspHOe B3anMoieiicTBIEe. BomopoaHas cBs3b.
24. Buasl rubpuausany aTOMHBIX OpOUTaIEH.
25. PactBopsl. O0mIue cBOWCTBAa pacTBOPOB. PacTBOPUMOCTH BEIIIECTB.
26. Crioco0Obl BBIpaK€HHsI KOHIIEHTpaLUil pacTBOPOB.
27. DnexTtponuTtHueckas nuccoruanus. CUIbHbIE U ca0ble DIEKTPOTHUTEI.
28. ®axTOopbl, BIUSIONIME Ha AIEKTPOIUTUIECKYIO Auccouunanuio. Koncranra u creneHs
JIICCOTIMAITIH.
29. Muccoumanus BoJsl. BogopoHbIi MOKa3aTenb Cpepl.
30. Tuaponms coneii. @aKTOPHI, BIUSIONINE HA THIPOJIH3.
31. [ucnepcHoe cocTosiHUE BelecTBa. JlucnepcHble CHCTEMBI.
32. TanpBaHWYECKHHA JIEMEHT. Y CTPOMCTBO M MPUHITUT PaOOTHI.
33. Pan nanpspkeHH MeTayuioB. DIEKTPOAHbIE MOTEHIHAIIBL.
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34. DnexTponu3. 3aKOHBI JIEKTPOIIU3A.

35. Koppo3zus. CriocoObI 3aIuThI.

36. OKHCIUTETBHO-BOCCTAHOBHUTEIbHBIE peakuu (mpumepsl). CTeneHb OKUCICHUS.
[ToHsITHS OKHUCIUTEINH, BOCCTAHOBUTENb, OKHCICHUE, BOCCTAHOBIICHUE.

37. OO1ye TOHATHS Y MOJIOKEHUS KOJIMYECTBEHHOTO aHaln3a. Peakium,
UCIOJIb3YEMbI€ B TUTPUMETPHUH. TpeOoBaHUS K HUM.

38. OCHOBHBIE COCTABJIAIONINE TUTPUMETPUIECKOI CUCTEMBI. TUTPaHTHI, UX
MPUTOTOBJICHUE U CTAaHAAPTU3ALIUA.

39. Teopus cTpoeHUsI OPraHUYECKUX COSAMHCHUH.

40. Knaccudukamus peareHToB U peakliiii B OpraHuuecKoi XUMUHU.

41. Onuromepsl. CTpoeHue u CBOMCTBa MOIUMEPOB. CIIOCOOBI UX MOTYUEHHUS.

42. TMomumepsl. CTpoeHHE U CBOMCTBA MOJUMEPOB. CITOCOOBI MX MOTYUYCHUS.

43. Xumudeckre BOJIOKHA U TUIACTMACChI. XUMUYECKUE CBOHCTBRA.

44. Bunpl oprannueckoro TormnBa. Ero cocras u nepepabotka.

7 PexoMeHayemasi Jiuteparypa

7.1 Ocnosnaa numepamypa:

1. I'muaka H.JL. O6mas xumust: Yueb. mocooue. — M.: MaTterpan-IIpecc, 2003. — 728 c.

(94 2x3.)
7.2 /lonoanumensnan aumepamypa:

2. Koposun H.B. O6mas xumusi: yaeOuuk. — M.: Bricinas mkona, 2000. — 558 c. (64
9K3.)

3. 'munka H.JIL. 3agaun u ynpakHeHus 1o odmel xumuu: yued. nocodue. — M.:
Unrerpan-Ilpecc, 2008. — 240 c. (8 3k3.)

4. Epoxun FO.M. Xumus: yuebnuk. — M.: Axangemus, 2005. — 384 c. (43 3k3.)

5. l'abpuensia O.C. [IpakTukym mo 00111€ei, HEOPraHMUECKOW U OPTaHUYECKON XUMUU:
yueb. mocodue. — M.: Akanemus, 2007. — 256 c. (15 7k3.)

7.3. Yueono-memoouueckan numepamypa

6. Jlaumg36epr P.A., Caymkuna JI.H. JlabGopartopHblii mnpakTHKymM 10 o0Omed u
Heoprannyeckoil xumun. Y. |: YuebHo-meToauueckoe nocodue (npakrtukym) / P.A. JIsunz0epr,
JILH. Caymkuna. — IlerponaBnoBck-Kamuarckuii: Kamuatl TV, 2008. — 105 c.

1.4. MemoouuecKkue ykazanus no OUCyuUnIuHe

7. Caymikuna JL.H., JIsna36epr P.A. Xumus. OcHOBBI 00Iel U HEOPraHUUECKOW XUMUH:
nporpaMMa Kypca M METOAMYECKHE YKa3aHWsl K HW3YYEHHIO AMCLUMIUIMHBL JJIS CTYJIEHTOB
HanpasieHud noxaroroBku 022000.62 «JOkomorust u npupozgomnosnb3oBaHue», 280700.62
«Texnocdepnass 6e3zomnacHocTh», 280100.62 «IIpupogooOycTpOCTBO M BOAOIMOIL30BAHUE,
151000.62 «TexHonoruueckue MamuHbl U oOopynoBanue», 111500.62 «IIpombinuieHHOE
pri0osioBcTBOY», 260100.62 «IIpOoayKTHl NMUTAaHUS MKUBOTHOTO IpoucxoxaeHus», 260100.62
«IIponyKTbl NUTaHUS W3 PACTUTEIBHOTO CbIpbs», 141200.62 «XomonunpHas, KpHUOTE€HHAas
TEXHUKAa W CHUCTeMbl >ku3HeoOecmeueHus», 223200.62 «Texuuueckas ¢uszuka», 220400.62
«YmpaBieHHe B TEXHMYECKUX cucrteMax» u crnenuanbHocte 180403.65 «CynoBoxaeHue»,
180405.65 «3DkcruryaTainys CyJOBBIX YHEPreTHUYECKUX yCTaHOBOK», 180407.65 «Okcmmyararus
CYZIOBOTO 3JIEKTPOOOOPYAOBAaHHS U CPEACTB aBTOMATUKM» OYHOM M 3a04HON GopM 0OyueHHs —
[TerponaBnock-Kamuarckuii: Kamuatl TV, 2013. — 52.

8 Ilepeyenr  pecypcoB  HMH(POPMANMOHHO-TEJEKOMMYHHUKAIIMOHHONW  CeTH
«HHTepHEeT»

Kypnan «Xumus u Ku3up - XXI Bexk» [Onexktponnslii pecypc]. — URL:
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http://www.hij.ru
Mup xumuu [ DnekTponnsiii pecypc]. — URL: http://chemistry.narod.ru
DKcrnepuMeHTalIbHAs XUMUSA [D5eKTpOHHBII pecypc]. — URL:
http://www.chemexperiment.narod.ru/framechem1.html

9 MeToauvecKue YKa3aHus il 00y4al0IHUXCH 110 0CBOCHUIO JUCHMIIJIMHBI

Metoauka mnpenojaBaHds JAaHHOM JUCHMIUIMHBL PEANoOjiaraeT UTEHUE JIeKUUH,
NpoBECHUE JIA0OPATOPHBIX 3aHATUH, TPYNIOBBIX W HHIUBUAYAJIbHBIX KOHCYJIBTALUH TIO
OTJIeIbHBIM BOIpOCaM AUCHUIUIMHBL. [IpenycMoTpena camocrositenbHas paboTa CTYyAEHTOB, a
TaK)Ke MPOXO0XKACHNUE aTTECTALlMOHHBIX UCIIBITAHUN TPOMEKYTOUHOM aTTECTALUH.

Ha nexmnusx paccMarpuBaroTcs KOHLENTYalbHbIe BOIPOCHI XUMUU: OCHOBHBIC MOHSATHUS U
3aKOHBI CTEXMOMETPHUH, CTPOCHUE BEIIECTBA, 00IIME 3aKOHOMEPHOCTH XMMHYECKHX IPOILIECCOB,
CBOICTBa pacTBOPOB, 3JIEKTPOXHUMHUYECKHE MPOLECChl U CHCTEMBI, TEOPHs] XUMHUYECKOTO
ctpoenust A.M. ByTiiepoBa; pa3ivuHbIE KJIAcChl OPraHUYECKUX COEIMHEHUM W MX CBOMCTBA,
OCHOBBI XUMHUYECKOT'O aHAIHN3a U UICHTU(PUKAIMU BEILIECTB.

Lenbto mpoBefeHUs] JAOOPATOPHBIX 3aHATHM SIBJISETCS 3aKpPEIJICHHE TEOPETHUYECKUX
3HAaHUW CTYICHTOB, TOJYYEHHBIX HMH B XOJ€ H3yYeHUS AUCLUUIUIMHBI Ha JEKUUAX W
CaMOCTOSITENIbHO. 3aHsTHUsI J1a0OpaTOPHOTO THUIA BKJIIOYAIOT B Ce0S CIEAYIOLIME JTarbl:
M3YYEHHE TEOPETHUECKON YacTH J1abopaTopHON paboThl; KOHCIIEKTUPOBAHHUE XOJIa BBHIITOTHEHUS
nabopaTopHOM pabOTBl W TPOBEACHHE €€ JKCIIEPUMEHTAIbHOM YacTHU; BBIMOJHEHUE
HEOOXOUMBIX pacueToB; OpOpPMIICHHE OTYETa O MPOJENaHHON paboTe; 3ammTa 1abopaTOpHOU
pabotel. /IS TOArOTOBKM K 3aHATHSAM JIA0OPaTOPHOTO THIIA W 3alIUTHl  BBITOJIHEHHBIX
71a00paTOpHBIX PA0OT CTYAEHTHI BBINOIHSIOT MPOPAOOTKY METOAMYECKUX YKa3aHUU IO
BBIITOJIHEHUIO  J1a0OpaTOpHOl paboThl, yaAensiss oco0oe BHHMAaHHE IeNsM U 3a/JadaM,
TEOPETUYECKOW YacCTU M TMOPSAIKY BBIIOJHEHUS IabOpaTopHON paboThl; KOHCIEKTHPOBAHUE
HCTOYHHKOB; padOTy C KOHCIIEKTOM JIEKIIUH, TPOCMOTP PEKOMEHIYEMO TUTepaTyphl.

[Tpy M3ydyeHUU MUCHUIUIMHBI UCTHOJB3YIOTCS WHTEPAKTHBHBIE METOABI OOYYEHHS, TaKHe
KaK:

1. JIexknus:

— JIEKIMSI-BU3YyaIM3alusl — 1oJlaya MaTepuasa OCYIIECTBIISIETCS CPEICTBAMU TEXHUUYECKUX
cpeAcTB 00yueHHs ¢ KpaTKUM KOMMEHTHPOBAHUEM JEMOHCTPUPYEMbIX BU3YaJIbHBIX MaTEpUaAIOB
(mpe3eHTanuii).

2. JJabopaTopHOe 3aHsTHE:

—TPEHHUHI — METOJl OOY4YEeHHs M pa3BUTHS CIIOCOOHOCTEH K OBJAJIEHUIO JESATEIbHOCTHIO
MPOBEJCHUST XUMHUYECKUX J1abOpaTOpHBIX uccienoBaHuii. VHTeHCHMBHas paboTa BO BpeMs
TPEHHHra IIOMOTAaeT JOCTHYb BBICOKHUX pE3yJIbTaTOB 3a KOPOTKHHM CpOK, a IMOCIEAYomas
cucreMa Iocje TPEHUHIOBOIO COMPOBOXJIEHHUS oOOecleyrBaeT HaJeKHOE 3aKperuieHue
MaTepuaia

— paboTa B MajnbIx Tpymnmax oOecleuynBaeT aKTUBHYIO MMO3HABATEIbHYIO JEATEIhbHOCTh
oOydaromuxcsi,  IOpeaycMaTpuBaeT  paclpeneieHue  OOsf3aHHOCTEM  MEeXIy  HUMH,
UCIIOJIHUTENIBHYIO W OpPraHU3aTOPCKYK)  MHUIMATUBY, AaKTyallM3alyil0, KaK  OIbITa
CaMOCTOSITENIbHOM JIeSTEIbHOCTH, TaK U COBMECTHOW pabOThI MO BBINOJHEHHIO J1a00paTOPHBIX
paboT, dYTO corjacyercsi C peanusMd NpOoPECCHOHATBHONW  JESITEeNbHOCTH  OyayHIux
CIEIHAJINCTOB.

10 KypcoBoii npoexT (padota)

BrimonHeHune kypcoBoro nmpoekrta (paboTbl) He IPEeTyCMOTPEHO YUEOHBIM IJIAHOM.
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11 Iepeyenb MHGOPMANMOHHBIX TEXHOJOIMi, HCMOJIb3yeMbIX NPH OCYLIECTBJIEHHH
o0pa3oBaTeIbHOIO mpouecca IO [JAMCHUILVIMHE, BKJIIYAasdg IepeYeHb NPOrPaMMHOIO
obecnieyeHust U HHGPOPMAIMOHHO-CIIPABOYHBIX CHCTEM

11.1 Ilepeuenv ungopmayuoHHbLIX MEXHOIOZUI, UCHOIBL3YEMBIX NPU OCYULECMEIeHUU
obpazosamenvHo20 npoyecca

— 3JIEKTPOHHBIE 00pa30BaTEIbHBIC PECYPCHI, IPEICTABICHHBIC B 1. § pabo4eii mporpamMmel;

— HCTOJIb30BAHUE CIAA-TIPE3CHTAIU;

— HWHTEPAKTUBHOE OOMICHHE C OOYYaIONUMUCS W KOHCYJIBTHPOBAHHE IOCPEIACTBOM
AJICKTPOHHOMU ITOYTHI.

11.2 Ilepeuenv npozpammnozo obdecnedeHus, UCHONL3YEMO20 NPU OCYULeCHIEIEHUU
obpazoeamenvrnozo npoyecca

[Tpu ocBOCHMM TUCHUILIMHBI UCIIOJIb3YETCS JIMLEH3UOHHOE TPOrpaMMHOE 0OecTieueHHe:

— TeKCTOBBIN pepakTop Microsoft Word,

—naket Microsoft Office

— 3nIeKTpoHHbIe Ta0bmibl Microsoft Excel;

— Mpe3eHTalnOHHBIH pegakTop Microsoft Power Point.

11.3 Ilepeuenv ungopmayuoHHO-CRPABOYHBIX CUCHIEM
— crpaBOYHO-TIpaBoBas cucreMa KoncynpTant-umoc http://www.consultant.ru/online
— CIpaBOYHO-IIpaBoBas cucreMa ["apanT http://www.garant.ru/online

12 MarepuajibHO-TeXHHYECKOe oOecredeHue J1CIUNINHbI

Jis mpoBeleHHs 3aHATUH JISKIUOHHOIO THIIA, TPYNIOBBIX U HHAMBHUIYalTbHbIX
KOHCYJIbTAIMi, TEKYIIETO KOHTPOJII W MPOMEKYTOUYHOW aTTeCTAl[MM MCIOJb3yeTcsl y4deOHas
aynutopus 7-206.

IIpu mnposeneHnu JsabopaTopHBIX pabOT uUcHoab3yercst naboparopust oOmEeH u
Heopranmueckoi xuMuu x/k-11 b Ha 16 mocagouHbIX MecT; KJacCHas J10CKa; BBITSXKHOU IIKad;
OaHsl BOJASHAs; IUIUTKA 3JIEKTPUUYECKas; MHCTPYMEHTHI (LITaTUBBI, JE€p)KaTeNH IJid IPOOHpPOK
TUTEJbHBIE  INUMIBI); JlaboparopHas 1mocyna (OOpeTKH, CHMPTOBKM;  KamleJlbHHIIbI,
TUTJIN); XUMUYECKUE peaKkTUBbI; iepuoanyeckas tadbmauna J[.1. Menneneesa.

Jlnist caMoCTOATENbHON paboThl 00YyJaOLIMXCSl UCTIONB3YIOTCA KaOuHeThl 6-214 n 6-314,
KKl 000py/ZOBaH KOMIUIEKTOM yueOHOW MeOenu, ABYMS KOMIIBIOTEpaMH C JIOCTYIIOM B
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHYI0O  ceTh  «MHTepHeT» M B DIEKTPOHHYIO
MH(}OPMaLlMOHHO-00pa30BaTEIbHYIO CPEAY OpraHU3aIMH, TPUHTEPOM U CKAaHEPOM.

IIpy wu3ydYeHUM AMCUUIUIMHBI HCHOJb3yeTcss Oubmuoreunsit ¢ony Kamuatl TV:
yu4eOHUKHU, yueOHbIE 1TOCOOUs, MEPUOJUUECKHE KypHabl, 3JEKTPOHHBIN pecypc; pa3faTOYHbIN
MaTepual.
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