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1. INIEPEYEHb IINTIAHUPYEMbBIX  PE3YJBTATOB OBYYEHHUA 11O
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHAUPYEMBIMH PE3YJIbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

Buj 1eATeJJbHOCTH BBIIYCKHUKA

JucuuiuinHa  OXBaThlBaeT  KpPYr  BOIPOCOB,  OTHOCSIIMXCS K  IPOU3BOACTBEHHO-
TEXHOJIOTUYECKOM M HAy4YHO-HCCIEeNOBATEIbCKOW BUAaM MPO(HECCHOHAIBHONW JeSTEeIbHOCTH
BBIITYCKHHKA B COOTBETCTBUU C KOMIIETEHIIMSMU U BUJAMH JEATEIbHOCTH, YKa3aHHBIMU B y4eOHOM
IIJIaHE.

eab AMCHUIIHHBI

DOopMHUpPOBAHHE COBPEMEHHOIO XUMHYECKOIO MBIIUICHUS M BOCIUTAHUE XHWMHYECKOU
KYJbTYpbl, IIyT€M TEOPETUYECKONM M IMPAKTHUYECKOW IOATOTOBKM OOYYaroIMXCs 10 OCHOBHBIM
(pynnameHTanbHBIM) pa3zienaM XUMUH, C YYETOM COBPEMEHHBIX TEHACHIMI Pa3BUTHS HAYKU.

3aga4u AUCHHUILIMHBI

JloOUTbCS MPOYHOTO YCBOCHHMS OCHOBHBIX 3aKOHOB M TEOPHHA XWUMHH, YTO IO3BOJIUT Kak
COBEPUICHCTBOBATH YK€ CYIECTBYIOIINE, TAK U CO3/1aBaTh HOBBIE IIPOU3BOACTBEHHBIE IIPOLIECCHI.

BbipaboTath HaBBIKM CaMOCTOSTEIBHOTO MPOBEACHUS JTaOOpAaTOPHBIX SKCIEPHUMEHTOB H
000011eHNsT HAOMI01aeMBbIX PE3yIbTATOB, KOTOPbIE MO3BOJIAT CO3/1aBaTh COEIMHEHMsI, COCTAaBbl U
MaTepuaibl ¢ TpeOyeMbIM HA0OpOM CBOMCTB, a TAK)KE UCCIIEIOBATh U aHAIIM3UPOBATh MaTepUalIbl.

Kon Conepxanue IIepeyenb NIAHUPYEMBIX Pe3yJbTATOB
KOMIIEeTEHIIHHU KOMIIeTEeHIM 00yuyeHusi 10 TUCHUILINHE
1 2 3
OIIK-2 CIIOCOOHOCTH IPUMEHSTh 3HATh: nepuoanveckuii 3akon JI.M. Menneneesa,
CHCTEMY OCHOBHBIE BUJIbl M XapaKTEPUCTUKH XUMHUUYECKOUN CBS3HU;

(yH/IaMEHTATBHBIX 3HAHM} | BO3MOXKHBIC SHEPTETHHECKUE ABNCHHS TPH XUMHIECKHUX
peakiusx, a Takke (aKTOphl,  OMpEAeIIONHe
HaIpaBJICHUS CaMOIPOU3BOJILHOTO MIPOTEKAHUS
XUMHYECKAX  peaKknud;  CyIIHOCTh  OOpaTUMOCTH
XUMUYECKAX pEeakUMid U  CBOMCTBA XUMHUYECKUX
paBHOBECHI; CIOCOOBI BBIPAKCHUSI KOHICHTPALMA |

XUMWH IJISL
uaeHTU(DUKAINH,
(dbopMynHpoBaHUs U
PEIICHUS TEXHOIOTHYeCKHX

npodiem (usnyeckue  CBOMCTBA  pPAacTBOPOB,  OCOOEHHOCTH
JIECO3arOTOBUTEIBLHBIX U (UBHKO-XUMHUYECKUX CBOWMCTB pacTBOpoOB
HepeBOHepepa6aTBIBaIOHII/IX 3JIEKTPOJIUTOB; CBOMCTBA U 3aKOHOMEPHOCTH MOBEJICHUS
MIPOU3BO/ICTB JMCIEPCHBIX ~ CHCTEM; OCHOBHBIE 3aKOHOMEPHOCTH

MPOTEKAaHUS OKHCIIMTEJIEHO-BOCCTAHOBUTEIBHBIX
MPOLIECCOB; OCHOBHBIE MOHITHS aHAIUTHYECKOH XHMHH
YW METOJABl aHaju3a; MpaBWjia M IMPHUEMbI BHIIIOJHEHUS
71a00paTOPHOrO0 XUMHUUECKOTO SKCIIEPUMEHTA.

yMeTb: TNPUMEHSATh  IEPUOJUYECKHH  3aKOH H
MEePUOANYECKYI0O  CHUCTEMY  JUISI  XapaKTepPUCTUKU
CBOMCTBA XUMHUYECKUX JJIEMEHTOB U HX COCIWHEHHIA;
OOBSICHATh NPOSIBISIEMYIO aTOMaMH BaJICHTHOCTb H
MIPOTHO3UPOBAThH MIPOCTPAHCTBEHHOE CTpOCHHE
MOJIEKYJT; JlaBaTh TEPMOJMHAMUYECKYIO
XapaKTepUCTUKY XHMHUYECKOTO MpoIecca; NPUMEHSTH
TAaOJMUIBl KOHCTAHT XHMHUYECKOTO pPAaBHOBECHS IS
OTpeZieNiCHUs] HaNpaBiICHUH MPOTEKAHUS XUMHYECKUX
peakiuii; mpuMeHsTh 3akoHbl Payns u BanT-I'odda ans
XapaKTePUCTUKH  (PU3MYECKUX CBOWCTB pacTBOPOB;
MPUMEHATh TEOPHIO AIIEKTPOIUTUYECKON TUCCOIHAINN
JUTSL XapaKTEPUCTHKH CBOMCTB PACTBOPOB JJIEKTPOJIUTOB;
NPUMEHATh i1 cocTaBleHus ypaBHeHud OBII;
MIPOBO/IUTH KA4YECTBEHHBI M KOJMYECTBEHHBIM aHAIU3
BelIeCTBa




BJIAJe€Th: CIIOCOOHOCTHIO MPAKTUIECKOTO MPUMEHEHUS
MEPUOIUYECKOT0 3aKOHA U TIEPUOJUIECKON CUCTEMBI
J.1. Menneneena; CrtocCOOHOCTHIO IPUMECHEHHMSI TAHHBIX
00 PHEepruH XMMHYECKOU CBSA3U IJIS1 OLIEHKH MTPOYHOCTH
MOJIEKYJI; HaBBIKAMHU MPOBEICHUS TEPMOIUHAMUYCCKUX
pacyeToB; CIIOCOOHOCTBIO BBISBIICHHS 0OpAaTUMBIX
peaxiuii u pacueTa XapaKTePUCTUK COCTOSHUS
paBHOBECHS KOHKPETHBIX PEaKIUii; CIOCOOHOCTh
MIPOBOJIUTH PACUETHI KOHIIEHTPAINil pacTBOPOB;
CIOCOOHOCTHIO IPUMEHSTHh METOIBI onpeaeneHust pH
PacTBOPOB; CHOCOOHOCTBIO TPUMEHSATH METOBI
BBITIOJTHCHUS XUMUYECKUX JTA00PaTOPHBIX
SKCIIEPUMEHTOB; CITOCOOHOCTHIO MPOTHO3UPOBATH
BO3MOYKHOCTH CaMOITPOU3BOJIbHOTO TIpoTekanws OBII;
CIOCOOHOCTBIO MPUMEHSITh METO/IbI aHAJIN3a U OICHKU
71a00PaTOPHBIX MCCIICTIOBAHHIA.

ITK-9 TOTOBHOCTb MPUMCHSTH 3HATH! OCHOBHBIE (bU3UKO-XUMHUYECKHE
SHAHUS U Tpe6OBaTL oT XapaKTepUCTUKU BELIECTB-3arpA3HUATEIIEH
HOJIYNHEHHBIX BBIIOJIHEHUSI IPOM3BOACTBCHHON u IPUPOTHOM Cpenbl,

3aKOHOMEPHOCTH MPOTEKAHUS XUMUUECKUX MTPOIIECCOB B
OKpY’Kalolllel cpejie; MpaBuia M MPHUEMBbl BBIIOTHEHHS
7a00pPaTOPHOTO XMMHYECKOTO AKCIIEPUMEHTA.

yMeTh: 00OCHOBAaHHO OCYIIECTBIISITH BBIOOP METOAA H
METOAMKH aHalHu3a; TPOBOAUTh KadeCTBEHHBIH U
KOJMYECTBCHHBII ~ aHANM3  pa3lUYHBIX  OOBEKTOB,;
OXpaHbl TpyZa 00pabaThIBaTh M MPEICTABIATh PE3yJIbTAThl aHAIN3a B
COOTBETCTBHHM C METPOJOTHYECKUMU TpeOOBaHUAMM;
oOpamarecsi ¢ aHATUTHYECKHM OOOpyJOBaHHUEM H
MEpPHOM  MOCYIOH;  HUCHOJB30BATh  CIPABOYHYIO
JIUTEpaTypy AJsi NPOBEIEHHS TUTMEHHYECKOH OLEHKH
3arpsi3HEHMs] IPOU3BOACTBEHHON U IIPUPOJHOU CpEAbL;
BJIA/IETh! MeToJlaMU HPOBEACHUS XHMHKO-
AQHAJUTHYECKOTO KOHTPOJIS BPEIHBIX BBHIOPOCOB B
MPOU3BOJICTBEHHYIO u OKPY’KaIOIIy10 cpeny,
TFCOXMMHYECKUX HUCCIIC0BaHUH, 00pabOTKHU, aHAIHM3a U
CHHTE3a MPOHM3BOJICTBEHHOM, MOJIEBOW U J1a0OPATOPHOI
IKOJIOTHUYECKOH HWH(POpPMAIMU, METOJaMU COCTaBJICHUSI
DKOJIOTMYECKMX W  TEXHOTeHHBIX  KapT, cOopa,
00paboTKH, cUCTeMaTH3aIll1, aHaT3a HHPOPMAIIHH.

MIPABWJI TEXHUKH
0€301IacHOCTH,
MPOU3BOJACTBEHHOMN
CaHUTApHUH, TOKAPHOU
0€30MacHOCTH U HOPM

2. MECTO [JUCHMUIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
ITPOI'PAMMBI

Jucuunnuna b1.B.04 xumust OTHOCUTCST K BapUaTHBHOW YaCTH.

JlucuuiuinHa XuMHsl Oasupyercss Ha 3HAHUAX, I[OJYYEHHBIX NpPU HM3YyYEHHUH Y4eOHBIX
JUCIUIUIMH OCHOBHBIX 0011e00pa3oBaTeNbHbIX MPOTrpaMM XUMHUH, (U3UKH, MaTeMaTUKH,
6uonoruu.

XuMuUsl TpeACTaBiIsieT OCHOBY [UISl HW3YYEHHs JUCHUUIUIMH: 3KOJIOTHS, O€30MacHOCTb
KU3HEJEATEIIBHOCTH; MAaTE€pUAIOBEACHNUE, IIOJIMMEPHBIE MAaTepuaibl, TEXHOJIOIHUS KJIEEHBIX
MaTepuasoB U APEBECHBIX IUIHT.

Takoe cHCTeMHOE MEXIUCUUIUIMHAPDHOE M3YyYEHUE HANpaBI€HO Ha JOCTH)KEHHE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH 10O KBaTU(pHUKALUK OaKanasp.



3. PACIIPEJEJIEHUE OB BEMA JUCHUIIVIMHBI

3.1. Pacnipeesienue o0beMa TUCHMILIMHBI 10 GopMaM 00yUeHUst

Tpyooemkocmeb oucyuniunul 6 uacax
= § 3 Buo
= S N N z npomesicy
Dopma S = § § S Koumponw mounou
o0yuenusn g § S = 3 E Han ammecma
Q > S
s $ & = |Sxz §358 S s paboma yuu
S s g S |28 8§ S §
o | 9 N S S |83 $§ = S S
205 8|S EISg BRI s
X|o| /8 | | 8 S OK8| O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 | 144 | 51 | 17 | 34 - 57 1kp 9K3aMEeH
3aounas - - - - - - - - - -
3aounasn - - - - - - - - - -
(yckopeHHOe
o0OyueHue)
O4Ho-3204Has - - - - - - - - - -

3.2. Pacnipesesienne 00beMa TMCHMILJIMHBI 10 BUIAM Y4eOHbIX 3aHATHI M TPY10eMKOCTH

6 m.u. ¢ Pacnpeodenenue
Tpyoo- UHMEPAKMUBHOII, no cemecmpanm,

Buo yueonuvix 3anamuii eMKOCmb | GKMUG-HOIl, UHHO6A- uac

(uac.) UUUOHHOUL popmax, 1

(uac.)
1 2 3 4
|. KonrakTHasi pa6oTa 00y4alomuxcs ¢

npemnoaapareJieM (Bcero) 51 40 51
Jlexmim (JIk) 17 6 17
JlabopaTopusie paboTsi (JIP) 34 34 34

KontponbsHas pabora* + - +

I'pynmoBsie (MHAMBHUyaTbHBIC) KOHCYIbTAIANA ™ + R +
I1.CamocTosiTe/ibHAsA padoTa 00y4aIOIIMXCS 57 ) 57

(CP)

[ToaroroBka k nabopaTopHbIM paboTaM 34 - 34
IloaroToBka K 3K3aMeHy B TEUEHUE CEMECTpa 10 - 10
BrinonHeHne KOHTPOJIbHON paboOTHI 13 - 13
I11. IIpomexyTouHasi aTTECTANMA dK3aMEH 36 ) 36
OO0mmas TpyI0eMKOCTh AUCIUTUIAHBI qac. 144 - 144

3a4. efl. 4 - 4




4. COAEP) KAHUE JUCIUIIJINHbI

4.1. PacnipeesieHue pa3iesioB JMCUMILIHHBI IO BUAAM YU4eOHBIX 3aHATHH
- 1J1sl 09HO# (pOopMBI 00YUCHHS:

Buowt yueonwvix 3anamuii, 6kirouan
CamocmoamenbHyo pabomy
o0yuaromuxca u mpyooemKocme;
Ne Tpyooem-
Haumenosanue (uac.)
memul membl OUCHUNTTUHDL Kocrmb, yuebOHbvle 3aHAMUA camocmosme
(uac.) JbHaA
F— nabopamopnvie paboma
pabomol ooyuaro-
wuxcs
1 2 3 4 5 6
1. CrpoeHne aToMOB 1 MOJIEKYT 17 2 10 5
2. OHepreTuka XUMHYECKUX 12 2 2 8
TPOIIECCOB
3. CKOpOCTh U MEXaHU3M 13 2 4 7
XHUMHYECKOTO Tpolecca
4. PacTBopEI 1 Apyrue nucnepcHsie 15 3 6 6
CHUCTEMBI
5. OKHUCIUTENBHO- 13 2 4 7
BOCCTaHOBUTEIILHBIC PEAKIIMU U
AIIEKTPOXUMHUECKHE MPOIIECCHI.
6. XUMHSI KOMITJIEKCHBIX 12 2 2 8
COEJIMHEHUI
7 XuUMHS METAJJIOB M HEMETAJUIOB 14 2 4 8
8. OCHOBBI aHATUTHYCCKON XUMUH 12 2 2 8
HUTOI'O 108 17 34 57
4.2. CopepxaHue JMCUMILIMHBI, CTPYKTYPMPOBAHHOE 110 pa3/iesiaM U TeMaM
Buo
Haumenosa- JAHAMUA G
No lte uHMmepaKmusol,
membl membl Cooepirrcanue neKyuOHHBIX 3AHAMUIL aKMusHo,
UHHOBAUUOHHOU
oucyunIuHbl
¢popmax,
(uac.)
1 2 3 4
1. Crpoenue CrpoeHue aTOMOB U CUCTEMaTHKa XUMUYECKHUX 3JICMEHTOBR. KomrmsrorepHast
aTOMOB U OCHOBHBIE CBEJICHUS O CTPOSHHU aTOMOB. M30TOMBI. Npe3eHTANHUS
MOJIEKYJI. CoBpEMEHHOE TIOHSATHE O XUMHUECKOM DJIEMEHTE. 4 (vaca)
OnexkTpoHHBIe 000JI0YKK aTOMOB. [[BoiiCTBEHHAS
KOPITyCKYJISPHO-BOJIHOBAsI IPUPOJIA 3JEKTpOoHA. PasmerneHue
3JIEKTPOHOB B aTOMaX. DJEKTPOHHbIC aHAJIOTH.
ITepunonnueckas cucrema anementos J1.11. Menneneesa.
M3MeHeHne CBOMCTB XUMUYECKUX AJIEMEHTOB.
DHepreTUYecKue XapaKTePUCTUKH aTOMOB. XHUMHUYECKas
cBs3b. OOpazoBaHmne MOJIEKYJ U3 aTOMOB. OCHOBHBIC BUIBI U
XapaKTePUCTUKA XMMHUYECKOU CBs3H. OCHOBHBIC
MIPEJICTaBJICHUS O KOBAJICHTHOW CBs3H. BaneHTHOCTH
XUMHYECKUX 3JIeMEeHTOB. HacklaeMocTh 1 HanpaBIeHHOCTh
KOBaJICHTHBIX CBsi3ed. [MOpuan3aiys 3JIeKTPOHHBIX
op6utaneii. [lomsipHOCTE CBsI3U. IOHHAs CBS3B.
2. OHepreTHka XHUMHUYECKUE CUCTEMBI UX TEPMOJIUHAMUYECKHE MapaMeTPhI H Kommerorepnas
XUMHUECKUX cBOMCTBA. XapakTepucTUIecKue QyHKIUU. DHEPreTUIeCKIE MIPe3CHTALUS

6




MPOIIECCOB

3 HEKTHl XUAMHUYECKHX peakinii. BHyTpeHHss SHepTrHs U
SHTAILNUS. TePMOXUMHUYECKUE 3aKOHBI. DHTAJBIIHS
00pazoBaHsI XUMUYIECKUX coequHEHNH. TepMoXuMmaecKue
pacdeTsl. DHTPONHS U €€ N3MEHEHNE TP XUMHUYIECKIX
nporeccax 1 GazoBbIX

nepexoyiax. JHeprus ['nb0ca u ee U3MEHEHHE TIPH
XIMHYECKUX Mpolieccax. XuMUYecKasi KHHETHKA U PaBHOBECHE
B TOMOT€HHBIX cucteMax. CKOpOCTb

2 (uaca)

CxopocTh 1
MEXaHU3M
XHUMHUYECKOTO
mporecca.

CKopoCTh XUMUYECKHX peakuuil. [ oMorenssle u
TeTepOreHHBIE CHCTEMBI. 3aBUCUMOCTh CKOPOCTH PEAKIIHA OT
KOHIIEHTPAIUH pearupyroux BEMecTB. 3aK0H ISHCTBHUS Macc.
3aBUCUMOCTBH CKOPOCTH peaKkLuil OT TeMIIepaTypbl. DHEprus
aKTUBalLMH. Y paBHEHHE AppeHnyca. XMMUYECKOE paBHOBECHE
I'oMoreHHBIH 1 TeTeporeHHbIH KaTanu3. OCHOBHBIC (haKTOPHI,
OTIpeAETAIONINE HAIIPAaBICHUE PEAKINI 1 XUMUYECKOe
pasHoBecue. [Tpunnun Jle [Mlarense.

PacTtBophl 1
opyTue
JICTICpCHBIC
CHCTEMBI.

OO0mIre MOHATHSA O PACTBOPAX M IUCIIEPCHBIX CUCTEMaX.
Kiraccudukanus qucnepcHbrx cucteM. CriocoOb! BRIpaKEHHUS
COCTaBa PacTBOPOB M APYTUX AUCIEPCHBIX CHCTEM.
PactBopuMoCTh. MI3MEHEHUE SHTANBIINN U SHTPOIIUU NIPU
pacTtBopeHHH. [IIOTHOCTH 1 1aBIEHHUE [TAPOB PACTBOPOB.
da3oBble NpeBpalleHus B pacTBopax. OcMoTHUECKOE
nasneHune. Bognbie pacTBOpEI 31ekTpouToB. OcoOeHHOCTH
BOJIbI KaK PACTBOPUTENA. DJIEKTPOIUTUYECKAS TUCCOLMALINS;
ZIBa BUJA IEKTPOJIUTOB. XapaKTEPUCTHKA OBEICHUS
3neKkTpoauToB. CBOMCTBa pacTBOPOB ANIEKTPOIUTOB. CHIIbHBIE
u cnadble NeKTpoauThl. oHHBIE peakuy 1 paBHOBECHSI.
[IpousBeneHue pacTBOPUMOCTH. DIEKTPOIUTUUECKAS
aucconranysa BOAbl. MOHHOC IIPOU3BCACHUC BOJbI,
BOJOPOAHBII ITOKa3arens. ['uaponus cosen.

OXHUCITUTSITBHO
BOCCTAaHOBUTE
JIbHBIE
SIBJICHUS U
AIEKTPOXUMUY
€CKHe
TIPOIIECCHI.

OKHUCITUTENHHO-BOCCTAHOBUTEIIBHBIE PEAKLIMI; COCTABICHHUE
ypaBHeHu#. [loHsTHE 00 AIEKTPOIHBIX MTOTEHIIHATAX.
lNanpBaHnYecKye AMeMEHTHI. DNEeKTPOIBIKYIIAsl cujla U ee
u3Mmepenue. CTaHIapTHBIA BOAOPOIHBIN SJIEKTPOI U
BOJIOpOJHAS MIKaJia MOTEHIHAN0B. KMHETHKa 3JIeKTPOIHBIX
IIPOLIECCOB.

[lepBuuHBIe raTbBAaHUYECKHE IIEMEHTHI, JIEKTPOABIKYIIASL
CHJIa, HAIPSDKEHUE U €MKOCTh 3JIeMEHTOB. TOIIMBHbIE
3JIEMEHTBL. AKKYMYJISITOPBI. DJIEKTPOIIHU3.
[TocnenoBaTenbHOCTD ANEKTPOIHBIX MpolieccoB. Bexoa mo
ToKy. 3akoHbI Papanes. OCHOBHBIE BUABI KOPPO3HU.
Knaccudukanus koppo3uoHHbIX npoueccoB. bopsda ¢
KOppo3ueil MeTayuioB. M3bIckaHne KOPPO3UOHHO-CTOMKHUX
MarepuanoB. MeTojibl

3alIUTHl METAUIOB OT KOPpo3uu. M305s11Ks MeTanioB ot
arpecCUBHOMN Cpebl; 3aIllIUTHBIE TOKPBITHSL.
ONEeKTPOXUMHUYECKHE METO/IBI 3aLUTHI (IPOTEKTOPHAS,
KaToJHas U aHOJHas 3amuTa). MIsMeHeHne CBONHCTB
KOPPO3HOHHOMW Cpe/bl; HHTHOUTOPBI KOPPO3HH.
OKOHOMHYECKOE 3HAYEHHE 3alIUTHl METAIIIOB

OT KOPPO3HH.

Xumus
METAJJIOB U
HEMETAILIOB

OOm1as xapakTepuCTHKA U KITacCU(PHUKALUSI METAILIOB;
CTPYKTypa " (PU3UUECKHE CBONCTBA METAJIIOB; 3JIEKTPOHHOE
CTPOEHHE METAJNIOB; METAJUNINYECKHUE CIIJIaBbl; XUMHS S-
METaJUIOB; XMMUS P-METAJUIOB; XUMHsI d-MeTalIoB.
CBoICTBa U PacIpOCTPAHEHHOCTh HEMETAIIIOB; 3JIEMEHTEI
YETBEPTON INIABHOW MTOATPYIIIIBL; SJIEMEHTHI IISITOM TJIABHOM
MOArPYIIBI; JIEMEHTHI IIECTOM ITaBHOM MOATPYIIIIBL;
9JIEMEHTHI CEbMOi1 INIaBHOM MOATPYIIIHI.




7. Xumus CrtpoeHme KOMIUIEKCHBIX COSTUHEHU: OCHOBHBIC TTOJIOKECHHSI -
KOMIUIEKCHBIX | KOOPJMHAIIMOHHOHN TEOPUH, KITACCHI KOMIUICKCHBIX
COEJIMHEHMUI. COEJIMHEHU, Teopus Kpuctaiminueckoro nosst. Homenkinarypa
KOMIUIEKCHBIX coeiMHEHU. 3omMepus U aucconuanust
KOMILIEKCHBIX COSAUHCHUI.
8. OCHOBBI OCHOBHBIC OHATHS U TSPMUHBI aHATUTUICCKON XUMUH. -
aHanuTHdecko | KadecTBEHHBIN aHATN3 XUMHIECCKUH aHAIIN3, HASHTH(UKAIIL
A XUMHUH HEOPraHWYECKUX KaTHOHOB U aHHOHOB. KoNlnuecTBEeHHBIN
XUMHUYCCKUN aHamu3. HCTpyMeHTabHbIC ((PU3UKO-
XHMHYCCKH) METO/IbI aHAJIM3A.
4.3. JIabopaTopHbie padoThl
Buo
Homep 3aHAMUA 6
No membl . Oobvem UHMEPAKMUBHOII,
Haumenoeanue nadopamopmoii pabomut .
n/n |Oucuyunau- (uac.) AKMUGHOII,
Hbl UHHOBAUUOHHOIU (hopmax,
(uac.)

1 1. HM3ydeHre OCHOBHBIX KJIACCOB 4 JlaboparopHas pabora

HEOPTraHMYECKHX COCIUHCHHIT UCCIIE0BaTeNbCKOro TuNa - 4
(uaca)

2 1. Onpenenenre MOJISIPHOM MacChl 2 JlaGopatopHast pabota

SKBHBAJICHTA MeTaLIa HCCIICI0BATEIBCKOTO THIIA - 2
(uaca)

3 1. Crtpoenue atoma u [lepronnueckas cucrema 4 Jla6opaTopHas paboTa

xumuaeckux 3memenToB J[.M. Menaeneesa MCCIIENIOBATENLCKOTO THIIA - 4
(uaca)

4 2. Omnpenenenue TerIoBoro 3G deKTa peakuu 2 JlabopatopHast paGoTa

HefiTpanm3anun HCCIICI0BATEIBCKOTO THIIA - 2
(uaca)

5 3. OnpeneneHue CKOPOCTH XMMUYECKON 4 JlaGoparophast pabora
peakmuu. M3ydenne XuMu4ecKoro HCCTENIOBATENHLCKOTO THIIA - 4
paBHOBECHSI. (uaca)

6 4, [TpuroroBiieHrEe pacTBOPOB 3aaHHOM 2 Jlaboparopnast paGora
KOHHeHTpaHI/H/I HCCIICA0BATCIBCKOI'O THUIIA - 2

(uaca)

7 4. N3yueHue 3IeKTPOTUTHYECKON 4 JlaboparopHas pabora
JMCCOLMAIMU U PEaKLUi B pacTBOpax HCCIIEI0OBATENLCKOTO THIIA - 4
3JIEKTPOJIUTOB (uaca)

8 5. W3yueHne OKUCIUTEILHO- 2 JlaGoparoprast pabora
BOCCTAaHOBUTEJIBHBIX PEAKITUi HCCIIe/I0BATENLCKOTO THITA. - 2

(uaca)

9 5. N3ydeHue anekTpoXuMHUIECKUX ITPOLECCOB 2 Jlaboparopuast paGora
HCCIICA0BATCIbBCKOI'O THUIIA - 2
(uaca)

10 6. N3ydeHre XUMHYECKUX CBOMCTB METAIIIIOB 4 JlaboparopHas pabora
HCCIICA0BATCIBCKOI'O THUIIA - 4
(uaca)

11 7. N3yueHne KOMILUIEKCHBIX COEITMHEHUI 2 JlaboparopHas pabora
HUCCIICA0BATCIIBCKOI'O THIIA - 2
(daca)

12 8. N3ydeHune kaueCTBEHHBIX peaKuid Ha 2 Jla6opaTopHas pabota
KATHOHBI M AHHOHEI HCCIICI0BATEIBCKOTO THIIA - 2

(qaca)
HUTOI'O 34 34

4.4. CeMmuHapbl/ IpaKTHYECKUE 3aHITHS
VY4eOHBIM MJIaHOM HE PEAYCMOTPEHO




4.5. KoHTpOoJIbHbIE MEPONIPUSITUS . KOHTPOJIbHAsl padoTa

Lenb: 3akpernieHue U3y4eHHOr0 TEOPETHUECKOT0 MaTepralia myTeM MpuoOpeTeH s HaBbIKOB
MPOBEJICHUS] XUMUYECKUX PACUETOB.

BoimonHsis,  KOHTpOJbHYIO  paboOTy  CTYOEHT  JOJDKEH  [O0Ka3aTh  JIOTUYECKYIO
MOCJIEIOBATEIbHOCTh, HCIONB3YEMYI0 B XOJE€ peIIeHHs 3a7ady, BbIpAaObOTaTh HABBIKU €€
NPUMEHEHHUS; TPaMOTHO HCIOJB30BaTh pPa3IUYHbIE CIOCOOBI PACCYXJACHUS NpPU BBITOJIHEHUU
XUMHUYECKHX PAacueTOB, HAYYUTHCS MPABUIBHO OOPMIISTH pEIICHHUE 3a/1a4.

CTpyKTypa: TUTYJIbHBIHI JTUCT, OCHOBHAS YaCTbh, CIIUCOK MCIOIb30BAaHHON JIUTEPATYPHI.

TurynbHBIN IUCT, KaK MpaBUIIO0, oopmirstercs Ha tucte popmarta A4 u ciyxut o0noxkol. Ha
TUTYJIBHOM JIUCTE YKa3bIBalOT HOMEp BapHaHTa, 1 COOTBETCTBYIOIINE €My HOMepa 3a/1ay.

OcHOBHast 4aCTh - BOCEMb MHOTOBAPHAHTHBIX 3334 0 TeMaM JUCIUILIMHBL. 3a/1aui CIeyeT
BBITNIOJHATH B TOM MOPSIKE, B KAKOM OHHM yKa3aHbl B 33JaHUU. Y CJIOBHS MPUBOIUTH IMOJTHOCTHIO.
Pemennst 3amad u OTBETHl Ha TEOPETHUYECKUE BOIPOCHI JOJDKHBI OBITH KOPOTKO, HO YETKO
000CHOBAaHBI, 32 UCKJIIOYEHHUEM TeX CIy4yaeB, KOI/a Mo CYIIECTBY BOIIpOCa Takasi MOTUBUPOBKA HE
TpeOyeTcs, HampuMep, KOrJa HYXHO COCTaBHTb JJIEKTPOHHYIO (opMyly aroma, HammcaTh
ypaBHeHHE peakiuu u T.I. [Ipu pemeHun 3amad HYXHO MPHUBOJIUTH BECh XOJ pEIICHUS U
MaTeMaTHYeCKue MPeoOpa3OBaHMs.

Crnucox, uCIoNb30BaHHOM JIUTEpaTyphl oopmisieTcs B COOTBETCTBUU ¢ TpeboBanusimu ['OCT
7.1-2003. Cucrema cranmapToB 1Mo WH(MOpPMANWU, OUOIMOTECYHOMY M HW3JIATSIBCKOMY JIENy.
bubnuorpaduueckas 3anuch. bubmmorpaduueckoe ommcanue. OOmue TpeOOBaHUS W IMpaBUIIa
COCTaBJICHUSI.

PaGora nomkHa ObITH JaTHUPOBaHA U MOJMUCAHA O0YYAIOIIMMCS.

OcHOBHas TeMaTHKa:

CtpoeHre aTOMOB U MOJIEKYJT

DHepreTuKa XMMUYECKHX IPOILIECCOB

CKopoCTh U MEXaHHU3M XUMHUYECKOTO IMpoliecca

PacTBOpHI M IpyrUe nucCHepcHbIE CUCTEMBI

OKHCITUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUHN U SJIEKTPOXUMHUUYECKUE TIPOIECCHI.
XUMUS METAIJIOB U HEMETAJLJIOB.

XUMUsL KOMIUIEKCHBIX COCITMHEHUN.

OCHOBBI aHATUTUICCKON XUMUH

PexoMeHyeMblit 00beM:

PabGoTa BEIMONMHSAETCS TEYAaTHBIM CIIOCOOOM Ha OAHOW cTOpoHe nucta dopmara A4 uepes
noaropa (1,5) uarepsana. Tun mpudra (rapuutypa) - Times New Roman, xerss (pasmep) mpudra
- 14. B pabore He pgoImmyckaeTcs HWCIONb30BaHME IpudTa pa3HbIX rapHuTyp. Kaxmas 3amada
odopmIIsieTcs Ha OTJEIBHOM JIUCTE.

N wNE

['paduk KOHTPOIBHBIX MEPOTIPUATHUI 1711 OUHOU (HOPMBI O0yUEHUS

Hpooonscu- Cemecmp , Homep Hedeau cemecmpa

metbRocmy Ty T3 4[5 6] 78910111213 [14[15]16] 17
cemecmpa

Konmponvnwvie | - | B3 | - - - - - - - |- - - - - Kp | - -
Meponpusmus

Yenosuvie 0603nauenus KOHMpOIbHBIX MEPONPUAMULL
B3 — BbIaua 33131,
KP — IpueM KOHTPOJIbHBIX padoT;



Ouenka

Kputepun onieHKM KOHTPOJIbHOM padoThI

OTJIIMYHO

PaGota BeIMOTHEHA MOTHOCTHIO, 6€3 OMMOOK U HEIOUYETOB WU AOMYIIEH
OJIMH HEJ0YET

XOpOLIO

Paborta BbINIOJIHEHA IOJTHOCTHIO, UMEETCSl OJJHA HEerpyOast ommoKa 1 0JIuH
HeJI0YeT WM TPU HeJodeTa

YIIOBJIETBOPUTEILHO

[TpaBuIIbHO BBITIOIHEHO OoJiee 2/3 Bceil paboThl WU IOMYIIECHO He Ooee
OJIHO¥ rpy0O# OIMOKH WM IBYX HEOYETOB, WIIM OJHA Tpy0as U oJHa
Herpy0as OIMOKH, WK TPU HETpyOble OIIMOKH, WIIN YEThIPE-TIsTh
HEJI0YETOB.

HCYAOBJICTBOPUTCIILHO

Yucno omrOOK U HEI0UETOB MPEBBICHIIO HOPMY JJISl OLIEHKH
YJIOBJIETBOPUTENLHO WM MPABUIBLHO BBIIIOJHEHO MeHee 2/3 Bcell paboThl
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUA JUCIUIIJINHBI

Komnemenuyuu Komnemenyuu Buo
No, naumenoeanue i z t.., uac yueonvix Ouenka
Ppazoenoe OuCUUnIUHb wacos OIIK-2 IIK-9 Komn. v 3auAmMUuI pe3yiomamoe
1 2 3 4 5 6 7 8
1. CtpoeHrie aTOMOB ¥ MOJICKY/I. 17 + + 1 8,5 JIk, JIP, CP 1xp, TecTHl,
JK3aMEH
2. DHepreTrKa XMMUYEeCKUX POIIECCOB 12 + + 1 6 JIk, JIP, CP 1xp, TeCTHI,
JK3aMEH
3. CKopoCTh M MEXaHU3M XUMHUYECKOTO TpoIiecca 13 + + 1 6,5 JIk, JIP, CP 1xp, TeCTHI,
JK3aMEH
4. PacTBOpEHI 1 ApyTHe AUCIIEPCHBIE CHCTEMBI. 15 + + 1 7,5 JIk, JIP, CP 1xp, TeCTHI,
JK3aMEH
5. OxkHuCcINTETFHO-BOCCTAHOBUTEIHHBIE PEAKIIUU U 13 + + 1 6,5 JIk, JIP, CP 1xp, TeCTHI,
SJICKTPOXUMHUYECCKUE IMTPOLECCEI. JK3aMEcH
6. XuMHs METAJIOB M HEMETAJLIO 14 + + 1 7 JIk, JIP, CP 1xp, TecTsl,
3K3aMEH
7. XuMHsI KOMIUTEKCHBIX COSTUHEHUI. 12 + + 1 6 JIk, JIP, CP 1kp, TECTHI,
3K3aMEH
8. OCHOBBI AaHATUTHYECKON XUMUHU. 12 + + 1 6 JIk, JIP, CP 1kp, TECTHI,
3K3aMEH
6cezo uacos 108 54 54 2 54
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CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

INEPEYEHDb VYYEBHO-METOIUYECKOI'O OBECIIEYHEHUA JJIs

1. Meramnsr: yaebHnoe mocobue / T. A. Jlonckas, M. A. Bapnausu [u np.]. - Bparck: bpl'Y, 2008. -
65 c.

N

. Xumus: naboparopHsiii mpaktukyM / M. A. Bapaansu [u ap.]. - Bparck: bpl'Y, 2010. - 76 c.

3. Pycuna O.b. Xumus. Metoguveckue yKa3aHus JJis MOATOTOBKU CTYICHTOB K TEKYIIEMY U
utorosomy Kourpomioo / O.b. Pycuna. — bparck: 'OY BIIO «bpI'V», 2011. — 155 c.

4. BapnansH, M. A. Xumust: 1a60paTOpHBIN NPAKTUKYM JJII TEXHUYECKUX HAIPaBICHUIN

MOATOTOBKH akajieMudeckoro 6akanaspuara / M. A. Bapnausn, C. @. Jlanuna. - bparck: bpl'V,
2015. - 154 c.
5. Jlanuna, C. @. Xumus: yuebroe nocodue / C. @. Jlanuna. - bparck : bpl'V, 2018. - 119 c.

. HEPEYEHb OCHOBHOM W JONOJHHUTEJIBHOW JHUTEPATYPBHI,
HEOBXOJIMMOMU J1JIsA OCBOEHUA JUCHUITJINHBI

Konuuecmeo
Buo akzemnaapos | Obecneuen-
No Haumenosanue uzoanus 3ans- . wocms,
mua | sunuomere, (ok3./ uen.)
uim.
1 2 3 4 5
OcHoOBHas1 JInTEpaTypa
1 I'munka, H. JI. OOGmast xumus : yaeOHUK ISt JIk, JIP, 101 1
6akanaspos / H. JI. Tnunka. - 19-e usg., mepepa6. u k. CP
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp.
bazoBslii kypc).
2 AxmeroB H.C. O0mias u HeopraHudecKass XUMHUS: JIk, JIP, 15 0,75
yuebnuk i By308/H.C. AxmeroB. — M.: Bricmas k. CP
mkoJia, 2009. — 743 c.
3 Kopogun, H. B. O6mast xumus : yaeOHuK ais By3os / | JIk JIP, 15 0,75
H. B. KopoBuH. - 9-¢ u3n., nepepad. . - M. : Bricmas . CP
mkoJja, 2007. - 557 c.
JlonoiHUTeILHAS JTUTEpaTypa
4 | Jlmpun, P. A. Xumudeckue cBOMCTBa HEOPraHMYECKUX JIx, xp, 10 0,5
BeIIeCTB : yuel. mocodue ams By30oB / P. A. Jlunun, B. A. P
Monmnouko, JI. JI. Aaapeesa. - 5-€ U3J., CTEpeoTHIL. - M. :
KonocC, 2008.
5 | Bonkos, H. Y. Xumus: yaebHoe nocobue st By30B / H. JIx, kp, 10 05
H. Bonxos, M. A. Menuxosa. - M. : U3garenbckuii P
1eHTp «Axagemus», 2007. - 336 c.
6 | 3amaun u ynpaKHEHUs 1Mo oO1Iel XuMuu : yued. mocodue | kp, CP 5+1(3P) 1
muist By30B /Ilon pen. H. B. Koposuna. - 4-e uzn.,
nepepad. - M.: Beiciias mkona, 2008. - 255 ¢
http://ecat.brstu.ru/catalog/Pecypcb1%20cBo60aH0r0%20m0cTY N/ 32
Taun%20u%?20ynpaxaenus%20n0%20xumun. Yue6.mocobue.2006.p
df
7 | BaiteB O.C. XuMusi: yueOHUK JUTS CTY/I. BBICII. yueO. Tk, JIP, 5 0,25
3aBefenuii / O.C. 3aiines. — M.: U3narensckuii LeHTp . CP
«Axagemus», 2008. — 544 c.
8 | I'munka, H. JI. Bamauu u ynpaxxHeHusI 10 00IIei XUMUH kp, CP 20 1

[Tekcr] : yaue6HO-TIpakTHUeckoe nocodue / H. JI. I'munka;
[Tox pen. B. A. Tlonkoga. - 14-e uza. - M. : FOpaiit, 2015.
- 236 c.
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http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BF%D0%B8%D0%BD%D0%B0%2C%20%D0%A1%2E%20%D0%A4%2E
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BD%2C%20%D0%9D%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B8%D0%B4%D0%B8%D0%BD%2C%20%D0%A0%2E%20%D0%90%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%BE%D0%BB%D0%BA%D0%BE%D0%B2%2C%20%D0%9D%2E%20%D0%98%2E
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf
http://ecat.brstu.ru/catalog/Ресурсы%20свободного%20доступа/Задачи%20и%20упражнения%20по%20химии.Учеб.пособие.2006.pdf
http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.

9 | Merauisr : yuebHoe mocobue / T. A. JloHckas, M. A. Tk, JIP, 81+ 1(9P)
Bappaunss [u ap.]. - bparck : bpI'Y, 2008. - 65 c. k. CP
http://ecat.brstu.ru/catalog/Yuebunie%20u%20yueoHo-

MeToandeckue%20mnocoous/Xumus/Jouckas%20T.A.%20Merajuibl.
VYue6.mocobue.2008.pdf

10 | Xumus: naboparopHbiii mpaktukyMm / M. A. Bapnausia [u | JIP,CP | 200+ 1(OP)
np.]. - bparck: bpI'Y, 2010. - 76 c.
http://ecat.brstu.ru/catalog/Yuebnnie%201%20yueoHo-
MeToanueckue%20mnocobust/Xumusa/Bapnausu%20M.A. Xumus.JI1abo
paropublii%20npakTukyM.2010.pdf

11 | Pycuna O.Bb. Xumust. MeToanuecKue yKa3aHust JIs JIk, CP 80+ 1(OP)
IOATOTOBKU CTYJACHTOB K TEKYIIEMY U UTOI'OBOMY
koHTposo / O.b. Pycuna. — bparck: bpl'Y, 2011. — 155 c.
http://ecat.brstu.ru/catalog/Yueonnie%20u%20yuedHo-
Metoanueckrne%20mnocoous/Xumus/Pycnna%200.5.%20Xumust. %2
OMetoanueckne%20ykazannsn%20m11%20noaroroskn%20x%20Tek
yiemy%20u%20urorosomy%20kourpomo(Tectrr).2011.pdf

12 | Bapaausu, M. A. Xumus: 1abopaTopHblil mpakTukym aiast | JIP, CP 48+ 1(3P)
TEXHUYECKHUX HAMPABIECHUMN MOATOTOBKH aKaJIEMHYECKOTO
OakanaBpuata / M. A. Bapnausu, C. ®@. Jlanuna. - bparck
:bpl'Y, 2015. - 154 c.
http://ecat.brstu.ru/catalog/Yue6Hb1e%201%20yueOHO-

Meroanyeckreo20nocoousy/Xumus/Bapaausa%20M.A. %20Xumus.J1a0.
%20mpaxkTuxyM.2015.pdf

13 | Jlanmua, C. ®. Xumus: yuebnoe mocodue / C. kp, CP 3+ 1(3P)
@. JlaruHa. - bparck : bpl'Y, 2018. - 119
http://ecat.brstu.ru/catalog/Yuebunie%201%20yueoH0-
Meroanueckne%20mocobust/Xumus/JTamnaa%20C. 0. Xumus. Yueb.a

oco6ue.2018.pdf

8. HEPEYEHbDb PECYPCOB NH®POPMAIMOHHO
TEJEKOMMYHUKAIIMOHHOM CETH «MHTEPHET» HEOBXOJINMBIX
JJsA OCBOEHUSA JUCHUITJIMHBI

1. DnektpoHHBIN KaTanor oubnuoreku bpl'y

http://irbis.brstu.ru/CGl/irbis64r 15/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN

=BOOK&P21DBN=BOOK&S21CNR=&721I1D=

2. DOnextponHas 6ubnuotrexa bpl'V http://ecat.brstu.ru/catalog/Yueounie%20u%20

yyeOHO-MeTonnueckne%20mocoous/ Xumus

3.  DnekTpoHHO-OMONHMOTEYHAss cucTeMa «YHHBepcHTeTckas Oubnmoreka onliney

http://biblioclub.ru/

4. DnexTpoHHO-OUOIMOTEUHAs CHCTEMa «31aTenbcTBO
http://e.lanbook.com/

5. HWudopmanuonnas cucrema «EnuHoe okHO goctynma Kk oOpa3oBaTelbHBIM

pecypcam» http://window.edu.ru/
6. Hayunas snektponHnas oubnuorexka eELIBRARY.RU http://elibrary.ru/

7. VYHuBepcuterckas wuHpopmauuonHas cuctema POCCUA (YUC POCCHUSA)

http://uisrussia.msu.ru/
8. Xwumuueckas uHpopmanuonHas cetb Poccuu http://www.chemnet.ru/
9. Caitt o xumuu XuMuK.ru http://www.xumuk.ru/
10. OOpasoBaTenbHBIN pecypc Mo XuMuu «Anxumuky» http://www.alhimik.ru/
11. ExemecsuHbIl HAy4YHO-IOMYJISPHBIN KypHan «XuMUA u
http://www.hij.ru/



http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Донская%20Т.А.%20Металлы.Учеб.пособие.2008.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.Химия.Лабораторный%20практикум.2010.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Русина%20О.Б.%20Химия.%20Методические%20указания%20для%20подготовки%20к%20текущему%20и%20итоговому%20контролю(Тесты).2011.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Варданян%20М.А.%20Химия.Лаб.%20практикум.2015.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9B%D0%B0%D0%BF%D0%B8%D0%BD%D0%B0%2C%20%D0%A1%2E%20%D0%A4%2E
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
http://ecat.brstu.ru/catalog/Учебные%20и%20учебно-методические%20пособия/Химия/Лапина%20С.Ф.Химия.Учеб.пособие.2018.pdf
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21DBN=BOOK&S21CNR=&Z21ID
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://ecat.brstu.ru/catalog/Учебные%20и%20%20учебно-методические%20пособия/Химия
http://biblioclub.ru/
http://e.lanbook.com/
http://window.edu.ru/
http://elibrary.ru/
http://www.chemnet.ru/
http://www.xumuk.ru/
http://www.alhimik.ru/
http://www.hij.ru/

9. METOAUYECKHUE YKA3AHUA IJIs1 OBYYAIOIIUXCA IO OCBOEHUIO
JUCIHUIIVIMHBI

PabGora oOywarommxcs Haa KypcoM XMMHH CIAaraeTcss U3 CIEAYIOIUX JJIEMEHTOB:
CaMOCTOSITENIbHOE M3y4eHUE MaTepuana Mo Yy4yeOHHKaM | y4eOHBIM IOCOOHUSM, BBIMOJIHEHHE
KOHTPOJIbHOM palOOoThl, NPOXOXACHHE TEKYIIEro KOHTPOJs, JadOopaTOPHOTO MPAKTHKYMa,
MOCCIICHUS JIEKIUH, HINBUAYAIBHBIX U TPYIIIOBBIX KOHCYJIBTAIIUH, TPOMEKYTOUHON aTTECTAlUN
- DK3aMeHa.

[Tpuctynas K M3y4eHHIO TUCHMIUIMHBI, HEOOXOAUMO, MPEXKIE BCET0 O3HAKOMHUTHCS C €ro
COJIep’)KaHWEM I10 TEMaTHYECKOMY IUIaHy, OObEMOM KaXJOW TeMbl MU IOCIEI0BATEIBHOCTHIO
coJepKalxcss B HEH BOIpOcoB. M3yuyaTh Kypce cliegyeT Mo OTHeNbHBIM TemaM. [Ipu mepBom
YTEHUH CIIEYeT MOIY4YUTh oOliee MmpelcTaBieHne 00 M3ydaeMblX BOIpOcax, a TakXkKe oTMedailte
TPYAHBIE U HESICHBIE MECTa. 3aTeM MEPEXOUTh K JeTATHbHOMY U3YUECHHIO MaTepuana.

Heo0OxonuMo ycBOUTh BCe TEOPETHUECKHE MOJI0KEHUS, MAaTeMaTUYECKUE 3aBUCUMOCTH U UX
BBIBOJIbI, & TAKXKE MPUHIUIBI COCTABICHUS YpaBHEHHMH. BHUKHYTh B CYIIHOCTH TOTO HJIHM HWHOTO
Bonpoca. M3ydeHue Bompoca Ha ypOBHE CYIIHOCTH, a HE Ha YPOBHE OTACIbHBIX SBJICHUN
crocoOcTByeT OoJiee TITyOOKOMY U TPOYHOMY YCBOSHHUIO MaTepuaa.

Jlexuuu - BbIpaKalOT OCHOBHOE COJEpKaHHE 3HAHMM M3y4aeMbIX TUCIUIUINH, OPTaHU3YIOT
¢dopMHpOBaHUE 3HAHUI B CHCTEMY, YCTAHABIMBAIOT CBSA3b CO BCEMH BHJAMH Y4eOHOW paOOTEHI.
Jlexuuu 4MTarOTCA MO OCHOBHBIM pazzeniaM Kypca xumus. [Ipu 3ToM meTanbHO paccMaTpUBaOTCS
HEIOCTaTOYHO TOJHO OCBEIICHHBIE B y4eOHOW M y4eOHO-METOAMYECKOW JHUTEpaType MOHATHS U
3aKOHOMEPHOCTH, COCTABIISIONINE TEOPETUUECKNE OCHOBBI JUCITUTUIMHBI « X MU,

Memoouxa pabomul ¢ 1eKYUOHHBIM MAMEPUATIOM

1. O6s13aTeNbHBIM YCIOBHUEM SIBIISICTCS MOCEIICHHUE BCEX JICKIINN U KOHCTIEKTUPOBAHUE
U3JIaraeéMoro Marepuaiia.

2. YCBOEHHE U 3aKpeIUIeHHe MaTeprasoB JEKIIMU HEOOXOAMMO IPOBOAUTD B NIEPBBIC THU
nocJye e€ MpOoCIyIINBaHuUs, TaK KaK 3TO NOTPeOyeT HAMMEHBIINX 3aTPAT BPEMEHH HA H3y4YCHUE
JaHHOM TEMBI.

3. BHagase HEOOXOAMMO M3yYUTh KOHCIICKT JICKIIUH, CXEMBI M PUCYHKH, NPHUBEIAEHHBIC B
HéM. Ilpu HeoObxomuMoCTH cleAyeT oOpaTUThCS K PEKOMEHJIOBAaHHOW JHUTepaType M AOIMOJHUTH
JICKIIHOHHBIE CBEJICHHUSI.

4. B 3akiroueHre MBICIEHHO TPOpaboTaTh OTBETHI HA BOMPOCHI IJIaHA JIEKIIUH.

5. B cinywae npomnycka nekuun u3yueHue Marepralia U MoJAroToBKy pedepara o teme
JICKIIMU TIPOBOJIUTH IO PEKOMEHI0BAaHHOM JuTepatype. [Ipu 3ToM 3HaUUTETHHO YBETUYNBACTCS
BpEMsI CAaMOIIOITOTOBKH.

6. [ToBTOpHO BO3BPAaTUTHCS K MaTepuaiaM JEKIIMH HEOOXOIHUMO:

- TIpU MOJTOTOBKE K UTOrOBOMY 3aHSTHIO; TIPU MOJArOTOBKE K UTOrOBOMY KOHTPOJO (IIpU 3TOM
HEOOX0MMO 00paTHTh BHUMaHKUE Ha 00bEM KOHTPOJIbHBIX BOTIPOCOB).

JlaGopaTopHbIN MPAKTUKYM BKJIIOYAaeT B ceOs jJabopaTOpHBIE pabOTHI MO OCHOBHBIM TE€MaM
Kypca XHMHS M HampaBieH Ha YIIyOJIEHHOE HW3Y4YeHHE TEOpPEeTUYeCKOro maTrepuana M Ha
nproOpeTeHne YMEeHHs, HABBIKOB M OTBITA MPOBEJACHUS YKCIEPUMEHTa, aHallu3a U 00paboTKH ero
pe3yJbTATOB.

[Ipy TOATOTOBKE K BHIMOJIHEHUIO JITAOOPATOPHBIX PA0OT HCHOIB3YIOTCS METOINYECKHE
yKa3aHHsd, B KOTOPBIX OIKCAaHBl METOJbl HCCJIEIOBAaHUS, YCJIOBHUS TMPOBEJEHUS OIBITOB U
chopMyTHUpOBaHBI BOTIPOCHI U 33/IaHKS K Ja00OpaTOPHBIM paboTam.

C umenbio OIIGHKM YPOBHS OCBOEHHMS MaTepuaja Mo KaxJIoi JsabopaTopHOoil pabote
COCTaBJISIETCS] OTYET, HA OCHOBAaHUH KOTOPOTO MPOBOJIUTCS 3alIUTa Ja00paToOpHOil paboTHI.

JIaboparopHble pabOTHI MPOBOIATCS B CHEIHATU3UPOBAHHBIX JA0OPATOPUSIX, CHAOKEHHBIX
HEOOXOIUMBIM O0OpPYJIOBAaHHUEM M XMUMHYECKOW Tocymoi. JIyisi akTUBH3AIMU TPOIECCa OCBOCHUS
MPUEMOB Ta0OPATOPHOTO IKCIIEPUMEHTA CTYICHTHI KOOTIEPUPYIOTCS B TPYIIIBI 1O 2-3 YelloBeKa, YTo
MO3BOJISIET KOJJIEKTHBHO OOCYXKIATh €ro pe3yJbTaThl H (DOPMYIHPOBATH BEIBOIBI.

CaMocTtosiTenbHasi paboTa MPOBOAMUTCS C LETbI0 YIIyONeHUs M 3aKpEIUICHUs TMOTYYCHHBIX B
X0JIe AyJAWTOPHBIX 3aHATHH 3HAHWA W TPHOOPETCHHS HABBIKOB HCIOJIL30BAaHUS PEKOMEHIyeMOit
JTUTEpaTyphl, HABBIKOB HAy4yHOTO uccienoBanus. CaMocTosTenbHas padoTa BKIIOYAET pEIICHUE
3aa4 pacueTHOro XapakTepa, MOATOTOBKY M 3aBeplueHue oQGOopMIIEHHS J1abopaTOpPHBIX pador,

14



HOJArOTOBKY K KOHTPOJIBHBIM MEPONPUATHSM, MOCEIIEHHE KOHCYJIbTAIUi, U3y4YeHHE OCHOBHOIO U
JIOTIOJTHUTEIBHOTO MaTepHaia 1o yueOHuKaM U ocoOusM, paboTy Ha KOMIIbIOTEpE U B OMOIHOTEKE,
9K3aMEHY U T.II.

Jlrobast ¢opma camOCTOATENbHOW pabOTHl  CTyAEHTAa HAYMHACTCA C  W3YYCHHS
COOTBETCTBYIOLLIEH JUTEepaTypbl.  YMeHHe paboTaThb C JUTEpaTypoill O3Ha4yaeT Hay4YHUThCS
OCMBICJICHHO TI0JIb30BaThCsl HMCTOUYHUKAaMH. CyIIecTBYeT HECKOJIBKO METOJOB paboThl C
JIUTEpaTypoil.

OavH W3 HUX - caMbli H3BECTHBIM - METOJ MOBTOPEHHUS. IPOUYUTAHHBIA TEKCT MOXHO
3ay4uTh Hau3ycTb. [IpocToe moBTOpeHNE BO3JEHCTBYET Ha MaMATh MEXaHUYECKU U IOBEPXHOCTHO.
[Tonmy4yeHHbIE TAKUM ITYyTEM CBEICHUS JIETKO 3a0BIBAIOTCS.

Haubonee »3¢dexTuBHbII MeTOJ - METOJ KOAUPOBAHMA: IPOUYUTAHHBIM TEKCT HYXHO
MOJBEPTHYTH OOJIBIICH, YeM MPOCTOe 3ay4ynBaHue, 00paboTke. YTOOB OCHOBATENHHO 00paboTaTh
MHPOPMALIMIO U 3aKOAUPOBATh €€ AJIS XPaHEHUs, BaXKHO MPOBECTH LEJBIA PSAJl MBICIUTEIBHBIX
orepanuii: MPOKOMMEHTHPOBATh HOBBIC IAHHBIC;, OIEHUTh WX 3HAUEHHE; MOCTABUTH BOIPOCHI,

COIIOCTaBUTh MOJIYYCHHBIE CBEICHHUS C PaHEE U3BECTHBIMH.
K xaxmoir Tteme y4yeOHOW IUCHMIUIMHBI TOJ00paHa OCHOBHAas | JIOTIOJHUTEIIbHAS

muteparypa (cm Tabo.).

Tabnuna.
Pexomennaruu o pabore ¢ iureparypou
Ne, HazBaHUE TEMBI AUCIUTUINHBI Pexomenyemas mutepaTypa dopma
OTYETHOCTH
1.Ctpoenue aTOMOB U MOJIEKYIL. 11/ ctp. 36-175 3amura JIP,
/2/ ctp. 5-107 Kp, YCTHBIN
/3/ cTp. 17-65 ompoc
/5/ ctp. 4-44; 128-147
/6/ cTp. 6-56
/7/ ctp. 5-91
/8/ cTp. 35-42; 107-115
2.JHepreTuka xumudeckux | /1/ ctp. 223-248 3amuTa JIP,
IIPOLIECCOB. 2/ ctp. 175-197 Kp, YCTHBIN
/3/ ctp. 115-142 orpoc
/5/ cTp. 45-61
/6/ ctp. 57-91
/7/ ctp.92-156
/8/ cTp. 54-65
3.CxopocTh u Mexanm3M | /1/ ctp. 249-288 3amuta JIP,
XUMHYECKOT0 IIpoLecca. /2/ B ctp. 197-225 Kp, YCTHBIN
/3/ ctp. 148-203 orpoc
/5/ eTp.62-83
/6/ ctp. 92-124
/7/ ctp. 157-219
/8/ cTp. 66-88
4. PactBophl 1 apyrue aucriepcusie | /1/ctp. 287-374; 675-747 3amura JIP,
CUCTEMBI. 2/ ctp. 139-149; 225-227 Kp, YCTHBIN
/3/ ctp. 204-251 orpoc
/5/ ctp. 84-127
/6/ cTp. 125-151
/7/ cTp. 220-318; 431-482
/8/ ctp. 43-53; 89-119; 186-200
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5.OKUCIUTEIHLHO- /1/ ctp. 375-402 3amura JIP,
BOCCTAHOBUTENIbHBIE  peakiuu | | /2/ ctp. 234-247 Kp, YCTHBIN
AJIEKTPOXUMHYECKHUE TIPOIIECCHI. /3/ ctp. 251-340 ompoc

/6/ ctp. 152-173
/7/ ctp. 319-373
/8/ ctp. 131-146

6. X¥MHs METAJUIOB U HEMETAJIIOB /1/ ctp. 769-879 samura JIP,
2/ ctp. 279; 488-537; 546-697 Kp, YCTHBIN
/3/ ctp. 341-381 ompoc

/4/ ctp. 12-73; 286-465
/6/ cTp. 191-199
/8/ ctp. 201-220

7. XumMus KOMILIEKCHBIX | /1/ cTp. 403-430 samura JIP,
COCMHEHUI 12/ ctp. 107-113; 546-697 YCTHBIN
/3/ ctp. 71-81 ompoc

/4/ ctp. 412-464
/7/ ctp. 374-430
/8/ ctp. 147-158

8. OCHOBBI AaHAJIMTUYECKOU XUMHHU 12/ ctp. 157-174 samura JIP,
/3/ ctp. 499-515 YCTHBIN
OIpoc

N3ydenue nutepaTypsl TpeOyeT BeneHus pabouux 3anuceil. 3amucu B TOM WK HHOU popme
HE TOJBbKO CHOCOOCTBYIOT NOHMMAHHIO U YCBOCHHIO M3y4yaeMOro Marepuajia, HO M IOMOTraroT
BbIpa0aThIBaTh HABBIKM SICHOTO HM3JIOKEHHSI B MHUCbMEHHOUW (hopMe TeX WIM HHBIX TEOPETHUECKUX
BOIIPOCOB.

OpHolt M3 OCHOBHBIX (OpM 3amucu SBISETCS KOHCIEKT. KOHCIEKT — Cilo)Has 3amuch
COJIep’KaHUsl HCXOJHOTO TEKCTa, BKJIOYAlOIIas B ceOs 3auMCTBOBaHHS (UMTaThl) Haubosee
MIpUMEYaTeNIbHBIX MECT B COYETAHUU C IUIAHOM MCTOYHUKA, a TAKXKE CXKATHIM aHAJIM3 3aMMCAHHOTO
MaTepuaia U BHIBOJIBI 110 HEMY.

Memoouueckue pekomenoauuu no cOCMAagieHUuI0 KOHCneKma

Kuury uenecooOpazHo MpPOCMOTPETS, O03HAaKOMHUTBCSI C OTJIaBJI€HUEM U HAY4HO-
CIIPaBOYHBIM ammapaToM, MPOYUTATh AHHOTAIMIO M TPEIUCIOBHE, a TaKXe €€ IMPOJIUCTATh,
paccMOTPeTh WJUTIOCTpAlMK, TaOMuIlbl, AWarpaMMbl, TPUIOXKEHUsA. Takoe TOBEPXHOCTHOE
MPOUYTEHHE TO3BOJHUT Yy3HATh, KaKWE TJIaBbl CJIEAYeT HM3Y4YHTh 00Jie€ BHUMATEIbHO, a KaKHe
MPOYUTATH OBICTPO.

[lenecooOpa3Ho 3anucbIBaTh HOMEpa CTPaHUIl, KOTOpPbIE MPUBJIECKJIN BHUMaHue. [1o3xe
CJIeTyeT BO3BPATUTHCS K HUM, MIEPEUNTATh WK TIepenucaTh HykHYI0 nHpopmanuoo. Ouznyeckoe
JIEWCTBHE T10 3aIMMMCHIBAHUIO TTOMOTAET TPOYHO 3AI0KUTh JAaHHYIO HH(OPMAITUIO B «OaHK MTaMSITH.

[Ipu opopmieHnn KOHCTIEKTa HEOOXOTUMO CTPEMHUTHCS K €MKOCTH KaKJOTO TIPEIIOKEHHS,
JKeaTeNIbHO MPUBOIUTH HE TOJILKO TE3UCHBIE TIOJIOKEHHS, HO U UX JIOKa3aTelbCcTBa. MBICIH aBTOpa
KHUTH CIEAyeT W3llarath KpaTKo, 3a00TiICh O CTWJIE W BBIPA3UTENBHOCTH HamucaHHoro. Yucio
JIOTIOJTHATEIBHBIX JJIEMEHTOB KOHCIIEKTa JOJDKHO OBITh JIOTHYECKH OOOCHOBAHHBIM, 3aIHCH
JIOJKHBI  paclpelessiTbCsl B OMNPEIEICHHOM MOCIeA0BATENIbHOCTH, OTBEYAIOMIEH JIOTMYECKOU
CTPYKType U3ydaeMoro marepuaia. J{ias yrouHeHus U AONOJHEHUSI He00X0AUMO OCTaBJIATh MOJIS.

Jl7is IpoBepKU XoJa M KauecTBa (OPMUPOBAHUS KOMIIETEHIIUH, CTUMYIUPOBAHUS YueOHOU
paboTBl TIPOBOJUTCS TEKYIIMH KOHTPOJIb 3HaHWW oOyuatomuxcsa. OH obecrneunBaeTcs
pEIeH3UPOBAaHUEM OTYETOB IO JTaOOPATOPHBIM paboTaMm, TPOBEPKON KOHCTIIEKTOB JICKIIHH, YCTHBIM
OTIPOCOM Ha ayJUTOPHBIX 3aHATHAX. (715 TpOBEeIeHMS TEKYIIET0 KOHTPOJS HCIOJIB3YIOTCS TaKKe
TECTOBbIE TEXHOJOTUH. TeCTOBBIN KOHTPOJIb MPOBOJUTCA B TUCIIEHHBIX KJlaccaX Ha KOMIIbIOTEpax
u B OJaHKOBOM BHUJE. Pe3ynbTaThl TECTUPOBAHHS OIEHUBAIOTCA MO OalTbHOM CHCTEME W 3aTeM
YUUTBHIBAIOTCS MPHU TEKYIIEH U MPOMEKYTOUYHON aTTecTallui 00yJaroIuxcs

[IpomexxyTounasi arrectanusi MpeaHA3HAYEHA I OMPEEICHUS YPOBHS OCBOCHHSI BCETO
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obbeMa yuyeOHOW MUCHUTUIMHBL. [IpoMexyTouHas aTTecTamus MO JUCHUTLINHE «XHMHS» MOXKET
MPOBOAMTHCA, Kak B ¢opMe cobeceoBaHHUS TIO SK3aMEHAIIMOHHBIM BOMpPOCAM, TaK M C
HCITOJIb30BAHUEM TECTOBBIX TEXHOJIOTHH.

IlogroroBka K NIPOMEKYTOYHOM aTTECTAllMd HA4YMHACTCA C IMEPBOrO 3aHATUSA 110
JUCIUTIIIMHE, HA KOTOPOM IPEIoAaBaTe b 3HAKOMHUT O0YYaIOIIMXCS C OCHOBHBIMH TPEOOBAaHUSIMHU K
TEKYyIIEH U UTOTOBOM arrecTtanuu. BaxHO ¢ caMoro Hayana IJIJAHOMEPHO OCBauBaTh MaTepual,
npopadaThiBaTh COOTBETCTBYIOIIUE TEOPETHUECCKHUE M TPAKTUYCCKUE PA3ICNbl AUCIUIUIMHBL,
(bUKCUpYs HESICHBIE MOMEHTHI [ UX 00CYX/IEHHUS Ha TUIAHOBOW KOHCYJIbTAIIHUH.

Jlexumu, m1abopaTOpHBIE U KOHTPOJbHBIE pa0OTHI SBJISIOTCS BaKHBIMHU dTalaMu MOATOTOBKH,
MOCKOJIbKY OOYYalomuiCs HMMEeT BO3MOXHOCTh OIICHHTh YPOBEHb COOCTBEHHBIX 3HAHUU U
CBOEBPEMEHHO BOCIOJHUTH UMEIOIIHECS TIPOOEITBI

9.1. MeToan4yeckue yKkazaHus 1Js1 00y4arOmUXCs M0 BHINOJHEHHUIO J1a00pPATOPHBIX padoT

JlaGopaTtopHasi padora Nel . U3yuyeHHe OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COeIUHEHUI.

[{enh pabOTHI: MOTYYCHUE OKCUIOB, KUCIOT, OCHOBAHHM U COJICH M M3yYCHUE UX XUMUYCCKUX
CBOICTB, TEHETUUYECKOI CBS3U MKy KJIacCaMU HEOPTaHUYECKUX COCAMHEHHIM.

3amanue:
. Ilosy4eHue OCHOBHOTO, KUCIIOTHOTO OKCHIOB, KUCIIOTHI,

1
2. [Tomyuenue cpeaHei couu;

3. N3yueHue B3auMOACMCTBUSA OCHOBHOTO OKCH/IA C BOJIOH;
4. TlonyueHnre TUAPOKCHUIOB KOOAIbTa  XPOMa,;

5. U3ydyenue cBOICTB OCHOBHOTO U aM()OTEPHOTO OKCHJIOB,;
6. 3yuenune B3auMOICUCTBUS COJIEH C METaIaMH;,

7. I3y4yeHue B3aUMOICHCTBUS KUCIIOTHI C COJIBIO;

8. M3yuenue B3auMOAEHCTBUSI KUCIIOTHI CO LIENIOYbIO;

9. [Tomyuenue KucIOH comnu,

10. [TonyyeHne OCHOBHOM COJIH.

ITopsI0K BBIMOJHEHUS:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIE N3YYEHUS] TEOPETUYECKHX CBEICHHUN
U TIIATEIBHON MPOpabOTKH METOAMKH MTPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHas paboTa COCTOUT U3 CIEAYIOUINX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYyYEHUE JOMYCKA SISl BBITIOTHEHNS,
- BBITTOJIHEHUE paboThI;
- 00pabOTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI

®dopma OTYETHOCTH:

PesynbraTel 1abopaTtopHOro SKcrepuMeHTa OGOpPMIIIOTCS B BUAE oTdeTa. OTYET JOIDKEeH
BKJIIOUATh: JaTy BBIMOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PadOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAJIbHYIO YaCTb C OIIMCAHUC BBIMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHWH, YpaBHEHHUS TPOBEIACHHBIX XHMHUYECKHX pEaKlUid; BBIBOJBI IO
nabopaTopHOU pabdoTe.

3a/laHus AJI CaMOCTOSITENIbHON paboThI:

1. [Touemy B ombITe 1 JTaKMyC U3MEHUI OKPAcKy?

2. Kakumu cBoiictBamu obmamaet okcua meau (11)?

3. TTouemy runpokcun xpoma (111) pactBopsiercst u B KMCI0TE, U B IENOUH?

4. ITpu B3aMMOJIEHCTBUY KAaKUX BEIIECTB MIPOTEKAET peaKlys HeUTpanu3anun?

5. IIpn kakux ycnoBusix oOpasyrorcss kuciele conu? [lpu Kakux ycioBusAX o00pa3yroTcs
OCHOBHbIE con?
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PexomeHaIiy no BBINMOJIHEHUIO 33/IaHUH U TIOATOTOBKE K J1a00paTopHOii paboTte

J1s1 yCHEeHOTO BBIITOJIHEHUSI 1 3aIUThI J1a00PaTOPHBIX padOT PEKOMEHyeTCsI
CHUCTEMAaTUYECKHU T'OTOBUTHCS K KaXKIOMY 3aHATHIO 10 CIEAYIOLIEH CXeMeE:
a) U3Y4UTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEArEHTOB, IPOJYKTOB PEAKIUI; XUMUYECKON MTOCYA0N U
000py10BaHNEM; METOIMKAMU IIPOBEJCHMS ONBITOB U TEXHUKOH 0€3011acCHOCTH;
B) IOMa IPEABAPUTEIHHO OATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
I') OTBETUTh Ha KOHTPOJIbHBIE BONPOCHI [UIs AOIYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MepeYeHb BOIPOCOB IS 3aLIUTHI Ta00paTOPHOI
paboTHI.

OcHOBHas uTeparypa

1. T'munuka, H. JI. O6muas xumus : yueOuuk mjist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
nor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kypc).

2. AxmeroB H.C. O0mias u Heopranudeckas XuMus: yaeOHuk st By30B/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JononHurenpHas auTeparypa

3. Bappansa, M. A. Xumus: 1a60paTOpHBIN MPAKTUKYM /ISl TEXHHYECKUX HalpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bparck:
bpl'V, 2015. - 154 c.

4. Xwumus: naboparopHsblii npaktukyM / M. A. Bapnausu [u np.]. - Bpatck: bpIl'Y, 2010. - 76 c.

KoHTpobHbIE BOOPOCHI /715l CaMONIPOBEPKU
1. Kakas CBsI3b CYIIIECTBYET:
a) MEXy OCHOBaHHEM M KHCIIOTOM;
0) OCHOBHBIM OKCH/IOM U OCHOBaHUEM;
B) METAJUIOM U OCHOBHBIM OKCHUJOM;
I') KUCJIIOTHBIM OKCHJ/IOM U KHCJIOTOM;
71) OCHOBHBIM OKCHJIOM U KHCIIOTHBIM OKCHJIOM?
2. Kakue nmpoayKThl MOYKHO HOJIYYHUTh IPU AEHCTBUM CEPHOU KHUCIIOTBI:
a) Ha XJIOpUJ] HaTPHS;
0) cynbdar Hatpus?
3. Kakue mpomykTsl oOpasyroTcst mpu B3aumojeictBun ruapokcuna mean (II) ¢ 1 momem
a30THOM kucaoThl? Hanummre ypaBHEHUE peakIiy.
4. Hazosute conmu NaHSO,4, MgOHNO3, CaCls,.
5. Kakue mpoayKTel MOYKHO HOJTYYHUTh IPU AEHCTBUM CEPHON KHUCIIOTHI:
a) Ha opToocdar KanbIus;
0) cynbdar Hatpus?
Hanummnre ypaBHEeHUs peaknuii.

JladoparopHasi padora Ne2 . Onpenesnenne MOJSIPHOH MacChbl IKBUBAJIEHTA MeTaJLIA.
Ilens paOoThI: O3HAKOMJICHHE C TIOHSITHEM DJKBHUBAJICHTA BEIIECTBA M OJKCIEPUMEHTAIHHOE
ompejieieHue DJKBUBAJCHTA IMHKA MO OObEMY  BBIJCIMBIIETOCS BOAOPOJa B pEAKUUU €ro
pacTBOpEHMS B U30BITKE KUCIOTHI

3amaHmue:

1. Onpenenuth 00BEM BOJIOPOA, BBIICIUBIIETOCS MIPU B3aUMOICHCTBUMN IIMHKA C KUCIOTON
2HCI+Zn=ZnCI2+H2T

Y PacCUMUTaTh MOJISIPHYIO MacCcy SKBUBAJIEHTAa MaCChI ITUHKA,

[lopsiA0K BBIMOJHEHUS:
JlaGoparopHyto paboTy ciaenyeT Ha4YMHATh TOJBKO MOCJIE U3YUYEHUS TEOPETHUECKUX CBEIECHUMN
U TIIATEIHHON MPOPaOOTKH METOAUKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.
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JlabopaTopHas paboTa COCTOHUT U3 CICTYIOITUX ITAIOB:
- o0cyxkaeHue 1adbopaTopHOi pabOTHI U MOJTyYEHHE AOMYCKa IS BHITOJTHEHHUS;
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX JTaHHBIX, 0OPMIICHUE OTUETA;
- 3aIIKUTa J1Ja0OpaTOPHOU PabOThI

dopma OTYETHOCTH:

PesynbraThl J1a0OpaTOpHOrO 3KCIEpUMEHTa OGOPMIIAIOTCS B BUAe oTueTa. OTYET JIOJDKCH
BKJIFOYATh: ATy BBIMOJIHEHHUs Pa0OThI; MOJHOE Ha3BaHWE PaOOThI, Ielb pPabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HAOJIOJAeMBIX  SIBIICHWH, YPaBHCHHS MPOBEJICHHBIX XUMHYECKHX PEAKIUH; BBIBOIBI IO
naboparopHoit padore.

3amaHus I CaMOCTOSITENLHOM PaOOThL:

1. JlaiiTe onpe/ienieHre YKBHBAJICHTA BEIECTBA.

2. Uto Takoe DKBUBAJIEHTHEIN 00beM?

3. Kak onpeneuth MOJIIPHYIO MacCy SKBHBAJICHTA MPOCTOIO BEHIECTBA? CII0KHOTO BelecTBa?

4. Kakasi XuMu4ecKasi peakius JeKUT B OCHOBE IKCIIEPUMEHTATBLHOTO OMPEICIICHUs MOJIIPHOU
MacChl DKBHBaJIEHTa [IMHKA?

5. [louemy mpm pacderax MOJISIPHOM MacChl SKBUBAJICHTA ITMHKA YYUTHIBACTCS 3HAYCHHE
HapIHaJIbLHOrO JaBJICHHs BoJopoaa Pyy?

PexomeHnammu 1o BhIMOIHEHHUIO 3aJIaHHI U MIOATOTOBKE K JIA00OPATOPHOI paboTe

JIJ1st yCHeTHOTO BIMOJIHEHHS! U 3aIIUTHI Ta00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMaTHYECKH TOTOBUTHCS K KaXKIOMY 3aHITHIO IO CICIYIOIICH cXeMe:
a) M3Yy4YUTh TCOPETUUYCCKUIN MaTeprasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTHCS CO CBOWCTBAMH PEareHTOB, MPOJYKTOB PEAKIIHIT; XUMUYICCKOH MOCYI0H U
000py1I0BaHHEM; METOJUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JUISI IOTYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA MTPUMEPHBIH MEPEYCHb BOIIPOCOB IS 3alIUTHI JTA0OPaTOPHOMH
paboTHL.

OcHoBHast TuTepaTypa
1. Tnunka, H. JI. OGmas xumus : yaeOHuk Juist 6akanaspoB / H. JI. I'munka. - 19-e u3n.,
niepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. bazoBrslit kKypc).
2. AxwmeroB H.C. O6mas u Heopranudeckas XxuMusi: yaueOHuk ais By3oB/H.C. AxmeroB. — M.:
Bricmag mikoina, 2009. — 743 c.

JlonmonHuTenpHas TuTEpaTypa
3. Bappanss, M. A. Xumus: 1a60paTopHbIN NPAKTUKYM 711 TEXHUUECKUX HarpaBJIeHHUH
MOJIFOTOBKU akajgeMuueckoro 6akanaspuara / M. A. Bapnansn, C. @. Jlanuna. - Bparck:
bpl'VY, 2015. - 154 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. JlaiiTe onpeneneHne MOJIsl SKBUBAJICHTA BEIIECTBA.

2. Kak paccunThIBalOT MOJIIPHBIE MAacChl JKBHBAJIEHTAa JJIEMEHTA, OKCHAA, OCHOBAHUS,
KHCJIOTHI, COJIHN?

3. IlpuBeaute mpuUMeEpbl XUMHUYECKUX COEITMHEHUN C MOJSIPHOW Maccoi, paBHOW MOJSpPHOMN
Macce DKBUBAJICHTA.

4. Omnpenenute Maccy Tpex MoJjel SKBUBAJIEHTOB IMIPOKCUIA HATPUSI.

5. Kakme mnpakTtuyeckue MeTONbI ONpEENICHUs OJKBHUBAJEHTa JJIEMEHTa, OSKBUBAJICHTA
CJIOKHOI'O BELIECTBA CYIIECTBYIOT?
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JlaGoparopuasi pabGora Ne 3. Crpoenue aroma u Ilepuoamueckasi cucreMa XHMHYECKHX
yemenToB JI.A. MeHaeeeBa.

ECHB [2a6OTBI: 3aKpCIUTh 3HAHUA O CTPOCHHUU aTOMa U HepI/IO[[I/I‘IeCKOf/’I CUCTEMC XUMHNUYCCKUX
anementoB JI.M. MenaeneeBa, puOOPECTH HABBIKM COCTABJICHHS SJIEKTPOHHBIX U TIpaduyeckux
dbopMyIT aTOMOB ¥ HOHOB

3ajiaHnue: caMOCTOSATEIbHO MOJITOTOBUTH OTBETHI CJIEIYIOLINE BOIIPOCHI.
DneMeHTapHbIe YaCTHULIbI, 00pa3YIOIIHE aTOM.
KopnyckyiisipHO-BOJIHOBasi ABOMCTBEHHOCTD 3JIEKTPOHOB.
[Tpunnun HeonpeneneHHocTH I elizenOepra.
DNeKTpOHHOE 00J1aK0 (aTOMHAst OpOUTANB). DICKTPOHHAS TIOTHOCTb.
KBanTOBBIE UnCha.
[IpUHIUITBI AIEKTPOHHOTO CTPOEHHUS aTOMa.
DneKTpoHHBIE U rpaduyeckue GopMysbl aTOMOB U HOHOB.
Banentnsie anektponbl. CTeneHnb okucieHus. Boicias u Hu3Mas CTerneHd OKUCICHHUS.
[leppoanueckn U3MEHSIONIMECS XAPAKTEPUCTUKU aTOMOB: SHEPIUsl MOHM3ALWU, CPOJACTBO K
3JIEKTPOHY, JIEKTPOOTPULATEIBHOCTD.
. [lepuonuueckuii 3akon .M. MenneneeBa. [IpuunHa nepuoAMYHOCTH WU3MEHEHUS] CBOMCTB
3JIEMEHTOB.

CoNoO~wNE

=
o

[opsI0K BBIMIOJIHEHHS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJIBKO MOCIIE M3YYEHUS TEOPETHYECKUX CBEICHHIA
U TIIATEIbHOM MPOpabOTKH METOIMKH IIPOBEIACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOHUT U3 CIEAYIONINX ITAIOB:
- 00CcyKIeHUE JTAO0PaTOPHOU PAOOTHI U MOyYEHHE JIOMYCKA ISl BBITOJTHEHHSI,
- BBIIIOJIHEHUE PadOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHHE OTYETA;
- 3aIIMTa 1JabopaTOpHOU PabOThI

dopma 0TYETHOCTH:

PesynbraTel abopaTtopHOro SKcrepuMeHTa OGOpMIIIOTCS B BuAe oTdeTa. OTYET JOIDKEH
BKIIIOUATh: JaTy BBIMOJNHEHUs pabOThl, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHWH, YpaBHEHHUS TIPOBEIACHHBIX XHMHUYECKHUX pEaKIWi; BBIBOJABI IO
nabopaTopHoO# pabdoTe.

3aaHus JUIS CAaMOCTOSITEIIbHOW PaOOTHI:
Hcnonb3ys Tabnuily, AaiiTe OTBETHI HA CIIEAYIOLIME BOPOCHI:

a) OmpenenuTe CTPOCHHWE AaTOMHOTO Spa, IOKAXHTE paCIpeiesieHne JJIEKTPOHOB II0
HHEPreTUYECKUM YPOBHSAM M MOJYPOBHSM JJISl 3JI€MEHTA, NOPSAKOBBIM HOMEp KOTOPOro B
[lepronnveckoil cucTeMe XMMUYECKHUX 2JIEMEHTOB IIPUBEZICH B Tpade 1.

0) VYkaxuTe KBaHTOBble 4Mcla (DOPMUPYIOIIErO 3JEKTPOHA Ui 3JIEMEHTAa C CHMBOJIOM,
MIPUBEICHHBIM B rpade 2.

B) HazoBuTe aHanoru syieKTpOHHON CTPYKTYpBI 3J€MEHTa MO (HOPMUPYIOIEMY 3JIEKTPOHY,
MpuBeIeHHOH B Tpade 3.

r) KakoBa OKHCIMTETHHO-BOCCTAHOBHUTEIbHAS CHOCOOHOCTh OTHOCHUTENbHO Bojopona (H)
aTOMOB JJIEMEHTa, yKa3aHHOTo B rpade 4 (s oTBeTa PEKOMEHIYeTCS HCIIOb30BaTh
1a611.3.3 u [leprHoguuecKyto CUCTEMY XUMHUYECKUX JIEMEHTOB).
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Tabmuia BapuanTtsl 3amau

Howmep Howmep Bonpoca

BApUAHTA 1 2 3 4
1 2 Pt 5p® F
2 54 Fe 4f7 Ba
3 77 Xe 251 La
4 12 Eu 3d® Te
5 23 Ku 6pl Be
6 18 Ti 452 S
7 14 He 5d? Se
8 83 Fr 2p? Mn
9 38 Mn 51 Mg
10 56 Am 4d3 Cl
11 89 Re 652 C
12 53 Zr 2p3 Sr
13 86 Ba 3d*? Te
14 5 Ce 651 Cr
15 3 Gd 6p° N
16 85 Li 3d1° I
17 46 Ca 2p* Y
18 33 U 752 Hf
19 31 Mo 5f7 Rb
20 20 Po 4d°% TI
21 50 Na 2p® W
22 17 Nb 351 B
23 21 Ge 3d® K
24 36 Ra 5d* @)
25 27 Rb 6p* Lu

PexoMeHaanyu mo BBIMOJHEHUIO 3aJJaHUH ¥ MOATOTOBKE K JIabopaTopHOii paboTe

JI71s1 yCTrienHOTo BBITIOJTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYETCs
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOIIEH CXeMeE:
a) U3Y4YUTh TEOPETUUECCKUN MaTepHaJl B KOHCTIEKTE JICKIIUNA U Y4eOHBIX MTOCOOMSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MIPOYKTOB PEAKIINN; XUMUYECKOU MOCYI0M U
000py1I0BaHNEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIHHO MOATOTOBUTH (OopMy T1a00OPATOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI JIJIs IOTyCKa K padboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIIA MTepeueHb BOMPOCOB IS 3alIUThI Ja00paTOpHOt
paboThL.

Htorom paboThI SBISETCS BHIMOTHEHUE WHANBUAYAIbHBIX 3a/JaHUI TEKYIIEro KOHTPOJIS.

OcHoBHas nuTeparypa
1. I'munuka, H. JI. OOmas xumus : yueOuuk s 6akanaspos / H. JI. Inunka. - 19-e usn., nepepad. u
not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsrii kypc).
2. AxwmeroB H.C. O0mias u Heopranudeckast Xumusi: yaeOnuk jiist By3o8/H.C. AxmeroB. — M.:
Bricmras mkoia, 2009. — 743 c.

JlonosmHuTenbHAA TUTEPATYPA
3. Bapmansia, M. A. Xumus: 1abopaTOpHBIN MPAKTUKYM JJIST TEXHHUECKUX HaIpaBJICHUH
MOJrOTOBKU akajeMudeckoro 6akanaspuata / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
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KoHTpoibHbIE BONPOCHI /1151 CAMOIPOBEPKHU

1. Ykaxure CBOMCTBA AJIEMEHTAPHBIX YACTHI], COCTABIISIONINX aTOM.

2. Beiensiercst WiIM  TIOTJIOIIAETCS DHEPrusl MpH TMEepexoJie AJIEKTpOHa C TPEThEro
SHEPreTUIecKoro yposHs (N=3) Ha nepssiii (N=1).

3. YKaKuTe 4KMCI0 aTOMHBIX OpOHMTaJICH Ha: a) S-TIOAypOBHE, 0) p-oaypoBHE, B) U-mOAypOBHE,
r) f-motypoBHE U OnpeaeIuTe MAKCUMAIbHOE YHCIIO0 3JICKTPOHOB Ha KaXKOM M3 IMOAYPOBHEH.

4. Bo3MOXKHO 7M1 HajJu4uMe B aTOME JBYX JJIEKTPOHOB C OJAMHAKOBBIMU 3HAYEHHUSIMHU TpeX
KBAHTOBBIX 4Hcel: N, mj u ms. [[puBequTe mpumMepsl.

5. Kakue 3HaueHNs: MarHUTHOrO KBAaHTOBOT'O YKCJIA XapaKTEPU3YIOT COCTOSTHUE P-AIIEKTPOHOB
B aTOME a3oTa?’

JlaGoparopHas padora Ne4. OnpenesieHue TemioBoro 3¢p¢exkra peakiuu HeHTPATU3 AU,

[lenb paboThI: MPHOOPETEHNE HABBIKOB KAJIOPUMETPUUECKUX U3MEPEHUH U TEPMOJMHAMUYECKUX
pacyeToB, CBSI3aHHBIX C DQHEPIeTUKON XUMUYECKUX PEaKIIMil.

3aianue: onpeaeTuTh TeIIoBON AP (EKT peakuy HeUTpaIU3aliK CUITBHON KUCIOThHI CUITbHBIM
OCHOBaHHUEM C HCIIOJIb30BAHHEM KAJIOPUMETPHUUECKON YCTAaHOBKHU

[Tops/I0K BBIMIOJIHEHHS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJIBKO MOCIIE M3YYEHUS TEOPETHYECKUX CBEICHHNA
U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIONINX ITAIOB:
- 00cy K IeHre J1Ta00paTOPHON PaOOTHI U MOIyYEHHE JOMYCKA ISl BBITOJIHEHHS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa YKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa J1JA0OpaTOPHOU PabOThI

PopmMa OTYETHOCTH:

Pe3ynbpTaThl 1a00OpaTOpHOro IKCHEPUMEHTAa OQOPMIISAIOTCS B BUAE oTyeTra. OTueT IOJIKEH
BKITIOYATh: ATy BBIOJHEHHs paOOTHI; IMOJHOE Ha3BaHUE pabOTHI; IeNb paboThl; OCHOBHEIC
TEOPETUYECKHE CBEJCHMS;, HKCIEPUMEHTAIbHYI0 YacTh C ONMCAaHHE BBIOJHIEMBIX OIBITOB,
HaOJIOaeMBbIX  SIBJICHWH, YypaBHEHUs TPOBEJCHHBIX XHUMHYECKHX PEaKIMid; BBIBOABI IO
nabopaTopHoii pabore.

3ajaHus JUIs CaMOCTOSITeNIbHOW PabOThI:

1. Kakoii 3HaK UMeeT CTaHapTHasl TEII0Ta 00pa3oBaHUs:
a) JKUAKOM BOJbI; 0) ra3000pa3Hoi BoabI? Kakas u3 yKka3aHHBIX BETUYHH OOJIBIIIE MO a0COTIOTHOMY
3HaueHnt0? OOBsCHUTE, TOUEMY Q, H,0 <Q;H,0 .

2. Uro noka3sbIBaeT SHTANbINA? UTO MOKa3bIBAET AH |, 7

3. Kakoii 3HaK IMeeT N3MEHEHUE YHTAIBITNH B CIIEAYIONIUX MPOIeccax:
a) cropaHue BOJ0OpoO/ia;
0) KOH/ICHCAIINS BOASTHOTO Tapa;
B) pa3JI0’KE€HUE BOJbI HA BOJOPO U KUCIOPO;
') 3aMep3aHue BOJIbI?
4. Yxa3aTh ypaBHCHHE pEaKINu, AH° KOTOPOH SBISETCS dHTAIbIINEH 00pa30oBaHUs BEIIECTRA!
a) CaOy, +CO,,, =CaCO,,
6) C,,+2Cl,,, =CCl,.;
B) CR, =C, +2F,,-
5. Jlyis Kakoro BEIIECTBA DHTAIBITUS 00pa30BaHMsI paBHA HYIIO?
a) H,0,;0) H,S0,;B) O,;T) O,.
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PexoMeHmanuy 0o BEIMOJHEHUIO 3aJaHMI U ITOJrOTOBKE K J1a00paTopHOM padoTte

JUist yCHEeNTHOTO BRIITOJIHEHHSI 1 3aIUTHI JTA00PaTOPHBIX pabOT pEKOMEHIYETCS
CHUCTEMAaTUYECKH TOTOBUTHCS K KXKIOMY 3aHSATHIO TIO CIACAYIOIIEH CXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSIX;
0) MO3HAKOMUTBLCS CO CBOMCTBAMHU PEAreHTOB, MTPOIYKTOB PEAKIIM; XUMHUECKOU TTOCYI0H U
00opyIoBaHNEM; METOIUKAMHU TTPOBEICHUS OIBITOB U TEXHUKOUN 0€30MacHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY JaOOPATOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI [Tl IOMYCKa K paboTe;
1) YCTHO TIOJIFTOTOBUTH OTBETHI HA IPUMEPHBIN IIEPEUCHb BOIIPOCOB JIJISl 3aIIUTHI JIJAOOPATOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. OOGmas xumus : yueOnuk miist 6axanaspos / H. JI. [nunka. - 19-e uzz., nepepad. u
notr. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBbrii kypc).
2. AxwmeroB H.C. Obmas u Heopranudeckast xumusi: yaeonuk st By3os/H.C. Axmeros. — M.:
Bricmas mxoma, 2009. — 743 c.

JononHuTenpHas auTepaTrypa
3. Bappansa, M. A. Xumus: 1a60paTopHBINA MPAKTUKYM JJISI TEXHUUECKUX HAIPaBICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bparck:
bpl'V, 2015. - 154 c.

4. Xwumus: naboparopHsblii npaktukyM / M. A. Bapnausu [u np.]. - Bpatck: bpIl'Y, 2010. - 76 c.

KoHTpoibHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
1. Kakue ypaBHEHHS Ha3bIBAIOTCS TepMoxuMuueckumu? [IpuBeaure npumepsl.
2. Ilpu kakux ycloBUSX TEIIOBOM 3P HEKT XMMUUECKOM peakliuy YHCIEHHO PaBEH U3MEHEHUIO

SHTaIbIUU?

3. Jyig KakuxX U3MEpEeHUH HCIIOJIb3yeTCsl KaJOPUMETPUIEeCKasi yCTaHOBKA?

Ha uro ykassiBaeT 3Hak AH B IPOBEICHHOM OTBITE?

5. Tlouemy TerutoBbie 3(pPEKTHI peakIuii HEHTPAIN3AIUHN COJITHOW U a30THOW KUCIIOT
TUAPOKCUAOM KaJusl OJMHAKOBBI, HO OTIUYAIOTCS OT TEIJIOThI HEUTPATU3alluU YKCYCHOM
KHCJIOTHI? B KakoMm cirydae TersioTra HeuTpaiu3anuu 0osbiie?

&

JlabopaTopnasi paGora NeS. OnpenesieHue CKOPOCTH XUMHUYeCKO# peakuun. U3yuenne
XHMHY€eCKOr0 PABHOBECHSI.

ﬂeﬂb [!a60TI>IZ HN3YUCHHUEC 3aBUCUMOCTH CKOPOCTHU XHUMHYCCKOH pC€aKkuuu OT KOHOCHTpaunu
pearupyromunx BEIECTB U TEMIICPATYPhI; UCCICIOBAHUEC CMCIICHUA XUMHWYCCKOTI'O paBHOBECUA.

3amaHue:

1. V3y4yenue BIUSHUS KOHIICHTPAIIUHA PEAruPYIONIUX BEIIECTB HA CKOPOCTh XUMUUECKOU PEaKIINH;
2. V3ydeHue BAUSHUS TEMIIEpaTypbl HA CKOPOCTh XUMHUECKON peaKI[iH.

3. Uzyuenune cMenieHnss XMMUYECKOTO PaBHOBECHS MPY N3MEHEHUHU KOHIIEHTPAIIUU BEIIECTB.

ITops10K BBIMOJIHEHUS:
JIaGopatopHyto paboTy cieayeT Ha4YMHATh TOJBKO MOCIE U3YUYEeHUS! TEOPETHUECKUX CBEJCHHM
U TIIATEIBHOM MPOpabOTKH METOAMKH MTPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CJIEAYIOIINX 3TANOB:
- 00cyxaeHne 1abopaTopHO pabOTHI U MOTYYEHHUE JOMYCKA JIsl BBITIOTHEHNS,
- BBITTOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI
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dopma OTYETHOCTH:

Pe3ynpraThl 1a00paTopHOro SKCIepuMeHTa OoGOpMIIIOTCS B Buae oTueTa. OTYET JOJDKEH
BKJIIOYATh: JaTy BBIOJHEHHUS pa0OThI; IMOJHOE Ha3BaHWUE paOOTHI, ENb pabOTH; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIIbHYIO YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HaOJFOaeMBIX ~ SIBJICHWH, YypPaBHEHUs MPOBEICHHBIX XHUMHYECKMX PEaKIMid; BBIBOJABI IO
naboparopHoit padore.

3aaHus Ui CaMOCTOSITEIbHOW PabOThI:
1. Hamumwure MaTemMaTH4eCKOE BBIPAXKEHHUE CKOPOCTH AJIS CIEIYIOIINX PEeaKIIUA:

H, +Cl, —» 2HCI,

2H,+0, >2H,0;

CuO+H, »>Cu+H,0.

2. Kak usmensiercs ckopocTb peakiuu 2NO+0, — 2NO,
a) nmpu yBennueHnn konnentpauuu NO B 1Ba pasa;
0) npu ogHOBpeMeHHOM yBennueHuH KoHIeHTpamuu NO u O, B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOpPOCTH XHMHUYECKOW peaknuu? KakoB (usmdeckuii cMbICi ITOU
BEJIMYUHBI?
4. Hamumute MareMaTuyecKoe BBIPAKEHUE KOHCTAHTBHI XHUMHUYECKOTO0 paBHOBECHUS A
CIIETYIOIINUX PEaKIIHIA:

N, +3H, <> 2NH,;
2NO, <> N,0, .
5. B kakylo CTOpOHY CMECTATCS PaBHOBECHUE B CIEIYIOLINX PEAKIUAX
2CO+0, <>2CO, + 568,48 x/Ix;
250, +0, <> 2S0, +172,38 x/Ix ;
2HBr <> H, + Br, —59,83 x/Ix ;
2N, +0, <> 2N,0-56,90 xJx
a) MpU MOHUKEHUH TEMIIEPATyphl; 0) IpU MOBBILIECHUH J1aBICHUS?

PexoMeHa11u 1o BBINOJIHEHUIO 3a/IaHUM U TOATOTOBKE K JIabopaTOopHO paboTe

JU1sl yCHEIHOro BBIIOJIHEHHSI U 3aIUThI 1a00paTOPHBIX pabOT pEKOMEHIYeTCs
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHATHIO 110 CIEAYIOLIEN cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEareHTOB, MPOIYKTOB PeaKIuii; XMMUUYECKOI MOoCy 101 1
000pyI0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JloMa MpeABapUTEIHHO MOATOTOBUTH (GOpMY 1a00PATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs OMYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpeYeHb BOMPOCOB IS 3alllUThI Ja00paTOpHOI
paboTHI.

OcHoOBHas nuTeparypa
1. I'munuka, H. JI. OO6mas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
not. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsrii kypc).
2. AxwmeroB H.C. Obmias u Heopranudeckast Xumusi: yaeOonuk st By3o8/H.C. Axmeros. — M.:
Bricmras mkoima, 2009. — 743 c.

JlononHurenbHas IuTeparypa
3. Bappansia, M. A. Xumus: 1abopaToOpHBIN MPAKTUKYM JJIST TEXHHYECKUX HAIpaBICHUH
MOJTrOTOBKM akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: nabopatopHslif mpakTukyMm / M. A. Bapaans [u np.]. - bparck: bpl'V, 2010. - 76 c.
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KOHTpoJIbHBIE BOOPOCHI 111 CAaMOIPOBEPKHU

1. B 4ém 3axirouaeTcss KNHETUUYECKAsl XapaKTEpUCTHKa XxuMudecko peakuuu? Ilepeuncinure
(bakTopbl, OT KOTOPHIX OHA 3aBUCHT.

2. Kakas cTtaausi CIO’KHOM peakiiuy Ha3bIBaeTCS TUMHUTHPYIOIICH?

3. Kakoii BuJ IMeeT KHHETUYECKOE YPaBHEHUE U3y4aeMOi B ombITe 1 peakmuu?

4. Ilouemy B KauecTBE MEpPBOM TOYKM KPHUBOW CKOPOCTH PEAKLUUU B IEPBOM OIBITE
MIPaBOMEPHO UCI0JIB30BATh TOUKY Hayajaa KOOpAUHAT?

5. [louemy rpaduyeckas 3aBHCUMOCTb CKOPOCTH pEaKIUU OT TEMIIEpPaTypbl HE MOXKET
BBIpaKaThbCs mpsamMoit nuHuen? Mcnonw3ys ypaBHenue Bant-I'odda, ycranoBute dhopMmy JTUHUU U
000CHYHTE, I0YEMY HEJIb3s1 HAUMHATh 3Ty JUHUIO OT Hayajaa KOOpANHAT.

JlaGoparopHasi padora Ne6. IIpuroroBjieHue pacTBOPOB 3aJaHHOM KOHIEHTPALMH.

[{enb paboOTHL: MPHOOPETEHNE HABBIKOB MPUTOTOBJICHUS] pACTBOPOB PA3JIUYHON KOHIICHTPALIUH W3
CyXOii coiu i 0oJiee KOHLIEHTPHUPOBAHHOTO PacTBOPA.

3amanue:
1. IlpuroroBiieHHe pacTBOpa XJIOPHIa HATPHUS C 3aJaHHON MacCOBOM J10JIel coiu pa30aBlIeHUEM

KOHLEHTPUPOBAHHOT'O PacTBOPA;
2. IIpuroToBieHre BOJHOIO pacTBOPa XJIOPUAA HATPpHs U3 cyxoi conu. OnpeneneHue
MacCOBOM J0JIM U PacyeT HAaBECKHU.

ITopsI0K BBIMOJHEHUS:
JIaGoparopHyto paboTy cienyeT HaYMHATh TOJIBKO MOCJE U3YYEHHUs TEOPETHUECKUX CBEJICHUN
U TIIATEIbHON MPOpabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHasi paboTa COCTOUT U3 CIEAYIOIIUX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYYEHUE JOIYCKA JIsl BBITIOIHEHUS,
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHHE OTYETA;
- 3aIIMTa J1JabopaTOpPHOU PabOThI

®opma OTYETHOCTH:

PesynbraTel 1a00paTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAE oTdeTa. OTYET JOIDKEH
BKIIIOUATh: JaTy BBIMOJNHEHUs pabOThl, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHWUH, YpaBHEHHUS TPOBEIACHHBIX XHMHUECKHUX pEaKIUi; BBIBOJBI IO
nabopaTopHOU pabdoTe.

3a/laHus JAJI CaMOCTOSITENIbHON paboThI:
1. Yro Takoe pacTBOpHI?
2. Urto Takoe KOHIIEHTpAIs?
3. Kakwue criocoObl BbIpa)keHUs1 KOHLIEHTPAIM pacTBOPOB CYIIECTBYIOT?
4. CdopmynupyiiTe 3aKOH SKBUBAJIEHTOB JIJIsl paCTBOPOB?
5. Kak npuroroBuTs:
a) 5% pactBop xmopua HaTpus maccoit 200 T;
0) 2M pacTBOp CepHOI KHCIOTH 00BeMOoM | T;
B) 2H pactBop cepHoii kucnoTsl 00beMoM 1 1. [IpuBeanTe COOTBETCTBYIOIINE PACYETHI.

PexoMeHnaanuy 1o BbIMOJHEHUIO 3aJIaHUI ¥ MOATOTOBKE K JIabopaTopHO paboTte

JUist yCHEeNTHOTO BRIITOJIHEHHSI 1 3aIUTHI JTa00PaTOPHBIX pabOT pEKOMEHIYeTCs
CUCTEMAaTUYECKU TOTOBUTHCS K KaXJI0MY 3aHATHUIO 10 CIIEAYIOLIEH cxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, MPOIYKTOB PEaKIUi; XMMUYECKOM MOCYI0M 1
000pyI0BaHNEM; METOIUKAMU IPOBEJICHUS ONBITOB M TEXHUKOH 0€301acHOCTH;
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B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;

T') OTBETUTHh Ha KOHTPOJIbHEIE BOIIPOCHI [Tl TOMYyCKa K paboTe;

1) YCTHO TIOJITOTOBUTH OTBETHI HA TPUMEPHBIH MEPEeYeHb BOIPOCOB IS 3alTUTHI TA0OpaTOPHOH
paboTHI.

OcHoBHast TuTeparypa
1. T'nunka, H. JI. OO6mias xumus : ygeOuuk mist 6akanaspos / H. JI. I'nunka. - 19-e usn., mepepab. u
notr. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBbrii kypc).
2. AxwmeroB H.C. Obmas u Heopranudeckast xumusi: yaeonuk ais By308/H.C. Axmeros. — M.:
Bricmas mxomna, 2009. — 743 c.

JlononuurenpHas IuTeparypa
3. Bappansn, M. A. Xumus: 1a6opaTopHBIN MPAKTUKYM JJIs1 TEXHHYECKUX HarpaBJICHUH

MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.

KoHTpoJIbHBIE BONIPOCHI JUIS CAMOTIPOBEPKH
1. C noMoIIpIo KakuxX CpelICTB U3MEPSIIOT 00bEM JKUJKOCTH?
2. Kakue BuABI MEPHOW TIOCYAbl MCHOJNB3YIOT Ui TOYHBIX M3MEPCHHUH, a Kakue s
MPUOJIIKEHHBIX ?
3. Kakme mpaBumma ciemyer coOnrofaTh MPHU HCIOIB30BAHUU ITHIIETKH, OIOPETKH, MEpPHOMN
KOJIOBI?
Jnst m3MepeHuns Kakoi XapaKTepUCTUKU PACTBOPA UCIIOJIB3YIOT apeoMeTp?
5. Kakwue npaBuia ciemyer coOI0aaTh IPU BHITOJTHEHUHA U3MEPEHUH C TOMOIIBIO0 apeoMeTpa’?

&

JladopaTopnasi padora Ne7. U3ydeHue 3J1eKTPOJIMTHYECKON TUCCONMAIIUN U PeaKkuuii B
pacTBOpPaXx 3J1eKTPOJIMTOB.

! !CJ'IB [2360TBIZ HN3YUCHHUC XapPaKTCPpa JUCCOHUALINN THAPOKCUA0B IIMHKA U HUKCIISA, TIOBCACHUS
HHJUKATOPOB B Pa3JIMYHbLIX CpCaax, Ha6JIIOIleHI/I€ CMCUICHUSA PaAaBHOBCCHUA B paCTBOpax
QJICKTPOJIMTOB, HCCIICAOBAHUC IIPOLICCCOB O6paTI/IMOFO n H606paTI/IMOFO TuapoJmM3a COJICH.

3ajaHue:

1. 3y4enune xapakrepa JIEKTPOIUTHIECKOM TUCCOIUAIINN THAPOKCH/IOB,;

2. VI3yyeHue paBHOBECHS U €0 CMEIIEHHS B PaCTBOPaxX CJIa0bIX IEKTPOJIUTOB,;
3. M3y4yeHne peakiny B paCTBOPAX dJIEKTPOIUTOB;

4. VzyueHune OKpacKky KUCIOTHO-OCHOBHBIX HHJIUKATOPOB;

5. N3yuenune peakuuu cpepl paCTBOPOB HEKOTOPBIX COJIEH;

6. M3yyeHue noiaHoro (HeoOpaTuMoro) ruAposIn3a coe.

[Tops10K BBIMOJIHEHUS:
JIaGopatopHyro paboTy cieayeT HaYMHATh TOJBKO IMOCTIe U3YUEHHS] TEOPETUIECKUX CBEICHUN
U TIIATeIbHOM NMpopabOTKU METOAMKH MTPOBEACHUS JJAOOPATOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOUT U3 CICIYIOIIUX ITAIOB:
- o0cykaeHue 1abopaTopHOi pabOTHI U MOJTyYEHHE JOMYCKa ISl BBIIOJTHEHHUS;
- BBITTOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3al1UTa J1JabopaTOPHON PabOTHI

PopmMa OTYETHOCTH:

Pe3ynbrarel s1a00opaTOpHOro 3KCHEpUMeHTa OQOpMIIAIOTCS B BuAe oryeTa. OTYET JOJKEH
BKJIIOUATh: JaTy BBIMIOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; IeJdh PabOTHl; OCHOBHBIE
TEOPETHUECKUE CBEJACHHS; HKCIIEPUMEHTAIbHYI0 YacTh C OIMCAHHWE BBITIOJHIEMBIX OIIBITOB,
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HAOJIIOIaeMBIX ~ SIBJICHHH, YpPaBHCHHS IIPOBEICHHBIX XHMHYECKUX PpEAaKLHi; BBIBOJBI 110
nabopaTopHoii pabore.

3aaHus JUIs CaMOCTOSTEIbHOW PabOThI:

1. B yeMm cymHoCTh TEOPUH IEKTPOJUTHUECKON AUCCOLMAK?

2. UYrto TaKkoe CTeneHb AMEKTPOIUTUIECKON TUCCOIaim?

3. Ha kakue rpymniibsl yCJIOBHO JIENIAT 3JIEKTPOJIUTHI IO BEJIMYMHE CTETIEHU AUCCOLUAMN?
IIpuBenuTe npuMeEpsI IPEACTABUTENIECH dTUX TPYIIIL.

4. Bo03MOXHa JIM peaklys MEXy THIPOKCUIOM HaTpUs U XJIOPUIOM
Kanus?

5. YkaxuTe peakluIo Cpelbl pACTBOPOB CIEAYIOIIMX COJIEH:

a) cynbdara HaTpHS,

0) kapOoHaTa KaJusi;

B) xsopuna xkeinesa (111);

r) ¢pTOpHIa AaMMOHHUS.

PekoMeHnaanuy 1o BhIMOJHEHUIO 3aJJaHUI U MOATOTOBKE K JIabopaTopHOii paboTe

J1Jis yCTIeTHOTO BBITIOJIHEHUS U 3aIIHUTHI JAOOPATOPHBIX padOT PEKOMEHTyeTCs
CUCTEeMAaTUYECKU TOTOBUTHCS K KXKJIOMY 3aHATHIO 110 CIEAYIOIIEH cxeMe:
a) U3Y4YUTh TEOPETUUCCKUN MaTEepHal B KOHCIIEKTE JICKIIMI U Y4eOHBIX TTOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOJYKTOB PEAKIMI; XUMUYECKON MOCYA0N U
000py1I0BaHHEM; METOJUKAMH TIPOBE/ICHUSI OIIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIbHO MOATOTOBUTH GopMy 1a00PaTOPHOTO OTUETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JUIS TOTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA PUMEPHBIN NIEPEYCHb BOIIPOCOB ISl 3aLIUTHI JTA00PATOPHOM
paboThL.

OcHoBHast TuTepatypa

1. T'nmunka, H. JI. O6mas xumus : yueOHuK ans 6akanaspos / H. JI. I'nmunka. - 19-e usn.,
niepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakamasp. ba3oBsiii kypc).

2. Koposun, H. B. O6mias xumus : yueOnuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepa0. .
- M. : Bricmas mxkoia, 2007. - 557 c.

JononHurensHas IuTeparypa

3. Bappansia, M. A. Xumusi: 1a00paTOpHBINA MPAKTUKYM JJIsi TEXHUUECKUX HAIPaBICHUN
MOJTOTOBKU akageMuieckoro OakanaBpuara / M. A. Bapnausn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

4. Xwumus: nabopatopHslii mpakTukyMm / M. A. Bapaans [u np.]. - bparck: bpI'V, 2010. - 76 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. [Touemy B onbITe 1 ruApoKcU K0OanbTa pacCTBOPHIICS TOJIBKO B PACTBOPE KUCIOTHI, a TUAPOKCHU]L
xpoma (I11) — B pacTBOpe KKCIOTHI ¥ B pacTBope wgnoun? Crenars BHIBOJ O XapakTepe
AIIEKTPOJINTUYECKON JUCCOLUAIIUH MTOTYYEHHBIX THAPOKCUIOB.

2. Ilouemy B onpITe 2 MPOU30LLIO U3MEHEHUE OKPACKH MHANKATOPOB

B pacTBOpax KUCIOTHI U OCHOBAaHUS IIPH J0OABIEHUU COJIEH?

3. IIpu KakuX yCIOBHSAX PEAKLUHU B PACTBOPAX IEKTPOIUTOB HEOOPATUMBI?

4. Kakyro okpacky npuoOpeTaer JaKkMyc B KHCIIOM, HEUTpalbHOM U IIeI0UHOM cpenax”?

5. Kakue conu He noasepratorcs ruaponun3sy? [Ipuseaure npumepsl.

Jladoparopnasi padora Ne8. U3yueHue OKMCJINTETbHO-BOCCTAHOBUTEIbHBIX PeaKIuii.
[{enp paGoThI: M3yUYEHHE OKUCIUTEIEHO-BOCCTAHOBUTEIIBHBIX CBOMCTB DJIEMEHTOB B HU3IIIEH,
MIPOMEKYTOUHOM U BBICIIEH CTETIEHSX OKUCIICHUS; BIMSHUE CPEJIbl HAa XapaKTep OKUCIUTEIbHO-

BOCCTAHOBHUTCIIBHBIX ITPOLECCOB.
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3amaHue:

1. UccnemoBaHne OKMCINTEIIFHO-BOCCTAHOBUTEIIFHOM TBOMCTBEHHOCTH COCIMHEHHMI a30Ta B
TIPOMEKYTOUHOH cTemneHn okucienns N*°;

2. Nzyuenune Bnusaus pH cpeapl Ha XapakTep BOCCTAHOBIICHUS ITEpMaHTaHaTa Kajlus;

3. N3yuenue BHYTPUMOJIEKYJISPHBIX OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUN;

4. 3yuyeHue peakiyy JUCITPONOPIIMOHUPOBAHUS 0/1a;

5. 3y4yeHue CBOMCTB OPTaHUYECKUX BELIECTB B OKUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUSX.

ITopsAI0K BBINOJHEHUSA:
JIaGopatopHyo paboTy cieayeT Ha9YMHATh TOJBKO MOCIE U3YYCHUS! TEOPETHUECKUX CBEICHHM
U TIIATEIbHON MPopabOTKH METOAMKH MTPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHune J1abopaTOpHOU pabOThI U TIOTYyYEHHE TOMYCKA JJIsI BHITIOJTHEHUS;
- BBIIIOJIHEHUE PadOTHI;
- 00paboTKa HIKCIIEPUMEHTAIBHBIX JTaHHBIX, 0POPMIICHUE OTYETA;
- 3aIIKUTa J1JabopaTOpPHOU PabOThI

dopmMa OTYETHOCTH:

Pesynbrarel nabopaTopHOro skcnepumeHTa OGOpMISIIOTCS B Buae oTdera. OTUeT J0JDKEH
BKJIFOYATh: JIaTy BBINIOJIHEHHS paOOThI; IMOJHOE Ha3BaHUE pabOThI; 1eJb padOThl; OCHOBHBIC
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OINMCAHHME BBIMNOJHIEMBIX OIBITOB,
HaOJIOAaEMBIX SIBIGHUW, YpPAaBHEHMSI TPOBEJACHHBIX XHUMHUYECKHX PpEAKIUi; BBIBOABI TIO
nabopaTopHoi pabore.

3ajaHus JUIs CaMOCTOSITeJIbHOW PabOThI:
1. Kakue peakuuy Ha3bIBatOTCsl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue U3 HUKENPUBEAECHHBIX PEAKIUI OTHOCATCS K OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIM:
a) H,+Cl, »>2HCI;
0) SO, +Br, +2H,0 —2HBr+H,SO, ;
B) NH,Cl— NH, +HCI;
r) Cr,(SO,)+3KOH —Cr(OH), +3K,S0, ;
1) HSO, +2H,5—>35+3H,0;
€) 2Cul, »>2Cul +1,,
k) CuCl, + Na,S— CuS+2NaCl,
3) NH,NO, >N, +3H,0.
3. Kakoe BemiecTBo Ha3bIBAaETCs OKUCIUTENEM, a KaKoe — BoccTaHoBUuTeNeM? [IpuBennre npuMepsl.
4. Kaxoii npoiiecc Ha3bIBaeTCs OKUCICHUEM, a KAKOH — BOCCTAaHOBJIEHUEM?
5. Kakue 13 HHXKenpHBeIeHHBIX IPOLIECCOB MPEICTABISAIOT COOOM OKHUCICHHE, a KaKUe —
BOCCTaHOBJICHHE:!

S—>S0%; S—>S*;Sn—>Sn*; 2H" > H,;
ClI" —CIO;; MnO, — MnO,; Fe* — Fe*".

PexoMeHaIMu 1o BBIMOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOpHOU paboT

JU1sl yCHEeIHOTO BBITOJIHEHHS U 3aIUThI 1a00paTOPHBIX PabOT peKOMEHTyeTC s
CUCTEMAaTUYECKU TOTOBUTHCS K KaXKJIOMY 3aHATHUIO IO CIEAYIOLIEH cxeMme:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, POJYKTOB PEAKIMI; XUMUYECKON MOCYA0N U
000pyI0BaHNEM; METOITUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTENHHO MOATOTOBUTE (HOPMY JTa00OPATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs OMYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpeUeHb BOIIPOCOB ISl 3alIUTHI JTJa0OpaTOPHOM
paboTHI.
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OcHOBHas uTeparypa
1. T'munka, H. JI. O6mas xumus : yueOnuk i 6axkanaspos / H. JI. I'nunka. - 19-e usn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBrbrit Kypc).
2. AxwmeroB H.C. O6mas u Heoprannueckast XuMusi: yaeOHuk 1711 By308/H.C. AxmeroB. — M.
Bricmas mxomna, 2009. — 743 c.

JononHurenpHas auTeparypa
3. Bappansa, M. A. Xumus: 1a60paTopHBIN MPAKTUKYM JJIS1 TEXHUUECKUX HAIPaBICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bpartck:
bpl'Y, 2015. - 154 c.
4. Xwumwus: nabopaTopHbiii mpaktukyMm / M. A. Bapnansu [u np.]. - bparck: bpl'Y, 2010. - 76 c.

KoHTpoJIbHbIE BOIPOCHI /15l CaMONIPOBEPKU

1. O0bsicHUTE, TOYEMY HUTPUT HATpUs MOKET BbicTynath B OBP u kak okuciurens, U Kak
BOCCTaHOBUTEIIb.

2. O0OBbsICHUTE, UCTIOJb3Ysl PE3YNIbTAThI IPOBEACHHBIX UCCIIEI0BaHU, KaK BIMSIET XapaKTep Cpeibl
Ha MPOLIECChl BOCCTAHOBJICHUS IEpMAaHraHaTa Kajus.

3. Onpenenure, K KAKOMY TUITY OTHOCSITCS OKUCIUTEIbHO-BOCCTAHOBU-TENIbHBIE PEAKIINH,
paccmaTpuBaeMble B 1a0OpaTOpHOI paboTe.

4. YkaxxuTe, aTOM KaKOro 3JIeMEHTa B MOJIEKYJIE HUTpaTa MEJIU B OIbITE 3 sIBIISIETCA
BOCCTaHOBHUTEJIEM, @ KAKOTO — OKHCIIMTEIEM U II0UYEMY.

5. O0bscHUTE, UCTIONB3YSI PE3YJIbTAThI IPOBEIEHHBIX UCCIIEOBAHUM, KaKyI0 (DYHKLIHIO MOTYT
BBINOJIHATH Opranndeckue semecrsa B OBP

JladopaTopnasi padora Ne9. U3yueHue 3J1eKTPOXMMHUYECKHUX IPOLECCOB.

ﬂeﬂb [22160TBIZ HN3YUCHHUC IJICKTPOXUMHNYCCKUX ITPOUCCCOB, MPOTCKAOINX B IraJIbBAHUYCCKOM
QJICMCHTC U IIPH SJICKTPOJIN3C BOAHBIX PACTBOPOB 3JICKTPOJIUTOB.

3amaHue:
1. zyuyenue nporiecca 00pa3oBaHUE TaTbBAHUYECKUX MMap MPU XUMUUECKUX PEAKITUSX;

2. M3ydeHue 31eKTpoin3a BOAHOTO PACTBOPA MOAM/IA KaJHsl C UHEPTHBIMU dIIEKTPOIaMHU,

3. M3ydeHue 351eKTposin3a BOAHOIO PacTBOpa Ccylb(ara Kajius ¢ MHEPTHBIMU AJIEKTPOIAMU;

4. 3y4yeHue 31eKTpoIr3a BOJHOTO pacTBopa cyibdaTa MeIU C HHEPTHBIMHU AJIEKTPOJIaMU;

5. M3ydeHue 351eKTposin3a BOAHOIO PacTBOpa Cyib(ara MeaH ¢ paCTBOPUMBIM MEIHBIM aHOJIOM.

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HauMHATh TOJBKO MOCIE M3YYEeHUS! TEOPETHUECKUX CBEJICHHUM
U TIIATEIBHOIN MPOpabOTKH METOAMKH ITPOBEACHHUS JIAOOPATOPHOTO IKCTIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOLIMX 3TAOB:
- 00cyxeHre J1abopaTopHO pabOTHI U MOTYYEHUE JOMYCKa JIsl BBITIOTHEHNS,
- BBITTOJIHEHUE paboThI;
- 00pabOTKa HIKCIIEPUMEHTATIBHBIX TaHHBIX, O(POPMIIEHUE OTYETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI

®dopma OTYETHOCTH:

PesynmpTarthl m1ab0OpaTOpHOTO SKCHEpUMEHTa OQOPMIISIOTCS B BHae oTdera. OTUET NOIKEH
BKIIIOUATh: ATy BBIMOJNHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedh PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAJIBHYIO 4YaCTb C OIIMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJICHUH, YpaBHEHHUS TIPOBEJACHHBIX XHMHUYECKHUX PEaKIUi; BBIBOJBI IO
nabopaTopHoi pabdoTe.
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3aJaHus I CaMOCTOSITEIbHOM paOOTHI:

1. Kakoii mporecc Ha3pIBa€TCsl AIEKTPOIN30M?

2. Kakoi 31eKTpo IpH 3JIEKTPOJIM3€ HA3bIBAECTCS KATOJIOM, & KAKOW — aHOJI0M?

3. YUeM OTAMYAIOTCS TPOLIECCHI AJIEKTPOIN3a, MPOTEKAIOIME B PACTBOPE U pacIIaBe JIEKTpoIuTa?
4. Kakue BeniecTsa MOr'yT BOCCTaHABIMBATLCA Ha KaTtoje?

5. Kakue BelecTBa MOI'yT OKUCIISIThCS Ha aHOE?

PexomMeHnamy 1o BhIMOIHEHHUIO 3aJIaHUH U TIOATOTOBKE K JIA00OPaTOPHOI paboTe

JUist yCHEenHOTO BRITOHEHHSI 1 3aIIUTHI J1a00PaTOPHBIX pabOT pEKOMEHIYETCS
CHCTEMATHYECKH TOTOBUTHCS K KaXIOMY 3aHATHIO IO CICIYIOIICH CXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepual B KOHCIIEKTE JIEKIIUI U y4eOHBIX TOCOOUSIX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIIHI; XUMUICCKOHN MTOCYI0N U
00opyIoBaHNEM; METOIUKAMHU TTPOBEICHUS OIBITOB U TEXHUKOH 0€30MacHOCTH;
B) JIOMa IIPEABAPUTEIHLHO OATOTOBUTH (POpMY J1a00paTOPHOTO OTYETA;
') OTBETUTHh Ha KOHTPOJIBbHBIE BOIPOCHI JUI JIOMTycKa K padore;
) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOIPOCOB IS 3alIUTHI Ta00paTOPHOH
paboTHI.

OcHoBHast TuTepaTypa
1. T'munka, H. JI. O6mas xumus : yueOHuK ans 6akanaspo / H. JI. I'munka. - 19-e usn.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBsiit Kypc).
2. AxwmeroB H.C. Obmas u Heopranudeckasi xumusi: yueonuk ais By3os/H.C. AxmeroB. — M.:
Bricmiag mkomna, 2009. — 743 c.

JlononHuTenpHas tuTepaTrypa
3. Bappansu, M. A. Xumusi: 1a00paTOpHBIN NPAKTUKYM JIJIs1 TEXHUYECKUX HAIIPaBICHUN
MOJTrOTOBKH akageMudeckoro 6akanaspuata / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: nabopatopHsblii mpaktukyM / M. A. Bapnanss [u np.]. - bparck: bpl'V, 2010. - 76 c.

KoHTpOJIbHBIE BOPOCHI TSI CAMOIIPOBEPKH

1. O0BsICHHUTE, KaKyIO POJIb B OKHCIUTEIIEHO-BOCCTAHOBUTEIILHBIX B TIPOI[ECCaX UTPAET KATOI, a
KYKYIO — aHO/I.

2. [ToyeMy u3MEHWICS IIBET PacTBOPA B KATOJAHOM U aHOJHOM MPOCTPAHCTBE AJIEKTPOIH3Epa TIPH
anekTponuse BoAHbIX pacTBopoB Kl u KySO4?

3. Kakwe 371eKTpopl Ha3bIBAIOTCS HHEPTHRIMU? M3 KaKUX MaTepralioB OHU U3TOTABIIUBAIOTCS?
4. Ha xakoM 3JIeKTpo/ie TpH dJIeKTpoiu3e BogHoro pactBopa CuSOy4 mosiBisieTcs Oypslii HaneT?
Yro 3TO 3a BEMIeCTBO?

5. O0bsacHUTE, KaK MTPOTEKAET ANEKTPOIIU3 C PACTBOPHUMBIM aHOJIOM.

JladopaTopnasi padora Nel(. U3yueHune XuMH4YeCKHX CBOICTB METAJLJIOB.

[{es1b pabOThI: M3yUEHUE XUMHUYCCKHX CBOMCTB S-, P-, d-3mementoB-metamios (Mg, Al, Fe, Zn) u
WX COCIUHECHUM.

3ajanue:

. I3ydyeHune B3auMOICCTBUSI MarHus ¢ KUCJIOTOM M IIEJI0YBIO;

. I3yuenune B3auMOIEUCTBUS ATFOMUHHUS C KUCIOTOM U 111€JI0YbIO;
. [Tomyyenue ruapoKcuIa aTFOMAHNAS K U3y4E€HUE €r0 CBOMCTB;

. I3yueHue B3auMoAeCTBUA kKeje3a ¢ KUCIOTOM U IIEI0YbI0;

. [lonyuenune runpokcuna xxenesa (1) 1 uzydenue ero cBoicCTs;

. [lonyuenune runpokcuna xenesa (111) u u3zyuenue ero cBONCTB;
. I3y4yeHune KaueCTBEHHBIX PEaKIMi Ha HOHbI Fe2+, Fe3+;

NN B WDN
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8. 3ydyeHue B3aMMOICHCTBUS [IUHKA C KHUCJIOTON U IIEI0YbIO;
9. [lonyyeHue ruIPOKCUIA IIUHKA U U3yYEHHUE €r0 CBOUCTB;
10. N3ydyeHue B3aUMOICMCTBHS IIUHKA C COJISIMU.

ITopsAI0K BBINOJHEHUS:
JIaGopatopHyro paboTy cieayeT Ha9YMHATh TOJILKO MOCIIE N3YYEHUS] TEOPETHUCCKUX CBEICHHIA
U TIIATEIbHON NMPopabOTKH METOMKH MPOBEICHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHast paboTa COCTOHUT U3 CICAYIONINX 3TAIOB:
- 00cyx1eHne J1abopaTOpHOU pabOThI U TIOTYyYEHHE TOMYCKA JJIsI BHITIOJTHEHUS;
- BBIIIOJIHEHUE PabOTHI;
- 00paboTKa HIKCIEPUMEHTAIBHBIX JaHHBIX, OPOPMIICHUE OTYETA;
- 3aIIKUTa J1Ja0OpaTOPHOU PabOThI

dopma 0TYETHOCTH:

Pe3ynpraTel 1abopaTopHOro SKcrepuMeHTa OoGOpMILIOTCS B BuAe oTueTa. OTYET JOIDKEH
BKJIIOYATh: ATy BBIOJHEHHsS paOOThl; IMOJHOE Ha3BaHUE paOOTHI; Ieb pabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUA; OKCIICPUMCHTAJIbBHYIO 4YaCThb C OIIMCAHUC BBIMIOJIHACMBIX OIIBITOB,
HAOJIIOaeMBIX  SIBJICHWH, YypPaBHEHUs IPOBEICHHBIX XHUMHYECKHX PEaKIMid; BBIBOJABI IO
nabopaTopHoi pabdore.
3aaHus A CaMOCTOSTENIbHON paboThI:

CoctaBuTh 3JEKTPOHHO-Tpadudeckue GopMyItbl (IUarpaMMbl) BHEITHETO U IPEIBHEITHETO
9HEPreTUYECKUX YPOBHEH aTOMa MeTaljla M €ro HOHa B OCHOBHOM COCTOSIHUU (Ta0d1.).

Tabmuna
Bapuant Merann Hon meramnna Bapuant Merann | Mon metaiuia
1 Sc sc* 11 Ti Ti**
2 Cr crt 12 Ni Ni“*
3 Mn Mn** 13 Y Y
4 Sr Sre* 14 Cu cu®
5 Ga Ga** 15 Mo Mo**
6 Fe Fe** 16 Hg Hg®*
7 Mo Mo 17 Cd cd**
8 Mg Mg”* 18 Pb Pb*
9 Al Al 19 Cu Ccu®*
10 Co Co”* 20 Ca ca*

PexoMeHaanmu mo BhIMOJHEHUIO 33JJaHUH ¥ MOATOTOBKE K JIabopaTopHOii paboTe

JI71s1 yCTrienHOTo BBITIOTHEHUSI U 3aIUTHI 1a00paTOPHBIX pabOT PEKOMEHTYETCsI
CHUCTEMAaTUYECKHU TOTOBUTHCS K KXKIOMY 3aHATHIO TI0 CIEAYIOIIEH cxeMe:
a) U3Y4YUTh TEOPETUUECCKUN MaTepHall B KOHCTIEKTE JICKIIUNA U Y4€OHBIX MTOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUIECKOU MOCYA0N U
000py1I0BaHNEM; METOIUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JioMa MpeABapUTEIbHO MOATOTOBUTEH GopMy 1a00PATOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIbHBIE BOITPOCHI JIJIs IOTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEYeHb BOIIPOCOB IS 3alUTHI JJA00PATOPHOMA
paboTHL.

OcHOBHas uTeparypa
1. T'nunka, H. JI. OGmas xumus : yueGuuk st 6akanaspos / H. JI. Tnunka. - 19-e usn., nepepal. u
norr. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kypc).
2. KoposuH, H. B. O6mias xumus : yaueOunuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .
- M. : Briciras mikoma, 2007. - 557 c.
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JononHurenpHas auTeparypa
3. Bappanss, M. A. Xumus: 1a6opaTOpHBIN MPAKTUKYM JAJIs1 TEXHHUECKUX HarpaBJIeHUH
MOATOTOBKHU akajeMuueckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - Bpartck:
bpl'Y, 2015. - 154 c.
4. Mertamisl: yueobnoe nocodue / T. A. Jlonckas, M. A. Bapaausu [u ap.]. - bparck : bpl'VY,
2008. - 65 c.

KoHTpobHbIE BONIPOCHI /U1l CAMOIPOBEPKU

1. aiiTe Ha3BaHMS MPOLYKTOB B3aMMOJEHCTBUS METAJUIOB C XJIOPOM, a30TOM, KDEMHUEM,
BOJIOPOJIOM, cepoii, pochopom, yriepoaom.

2. YKaKuTe OKMCIUTENb U BOCCTAHOBUTEIb B PEAKLIUM MATHUS C KUCJIOTOU U IIEI0YbI0?

3. Kakue cBoiicTBa NPOSBISAIOT AJIFOMUHUN U €r0 THAPOKCU IPU B3aUMOAECHCTBUU C CEPHOI
KUCJIOTOM U TUJIPOKCHIOM HATpHsi?

4. Kakue cBoiictsa nmpossistot xeine3o (1) u ero rugpokenn npu B3auMoAecTBUM ¢ CEPHOI
KUCJIOTOM U TUJIPOKCHUIOM HATpHsi?

5. IlpuBeuTe peakiuy, NOATBEPKIAIONINE aM(pOTEPHBIE CBOWCTBA IIMHKA U €T0 THIPOKCUA.

JlaboparopHasi padora Nell. M3yueHne KOMILIEKCHBIX COCIUHEHMIA.
[lenh paboThI: W3ydeHUE SIBICHUN KOMIUIEKCOOOpPA30BaHUS, CBOWCTB PA3JIMYHBIX KOMILICKCHBIX
COEeIMHEHU.

3ajaHue:
1. IlonyuyeHne aHHOHHOTO KOMILIEKCa (TeTpailooBUCMYyTaTa Kajns) ;

2. [TomyueHue ruIpOKCOKOMILIEKCOB;

3. ITomyueHue KaTHOHHOTO KOMILJIEKCa

4. IToBegeHre KOMIUJICKCHBIX COSIMHEHHI B pEakIusiXx oOMeHa
5. 3y4yeHue CBOMCTB JBOMHBIX COJIEH

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HauYMHATh TOJBKO MOCIIE U3YYEHUs] TEOPETHUECKUX CBEJICHHM
U TIIATEIBHOIN MPOpabOTKH METOAMKH MPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHas paboTa COCTOUT U3 CIEAYIOLIMX 3TAOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYYEHUE JOMYCKA SISl BBITIOTHEHNS,
- BBIITOJIHEHUE paboThI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX IaHHBIX, O(POPMIIEHUE OTYETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI

®opma OTYETHOCTH:

PesynbraThl 1a00paTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAe oTdeTa. OTYET JOIDKEH
BKJIIOUATh: JaTy BBIMOJNHEHUs pabOThl, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PabOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAJIbHYIO 4YaCTb C OIIMCAHUC BBIMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHWH, YpaBHEHHUS TPOBEIACHHBIX XHMHUYECKUX pEaKIUi; BBIBOIABI IO
nabopaTopHoO# pabdoTe.

3a/laHus AJI CaMOCTOSITENIbHON pabOThI:

1. W3 kakux cOCTaBHBIX YacTell COCTOSAT KOMIUIEKCHBIE COeAMHEHUS?

2. YKaXWTe BUIIBI CBSA3H B KOMILJICKCHBIX COCTUHECHUSX.

3. Yo Takoe KoopauHanroHHoe yncio? [IpuBeaure npumepsl.

4. Hamummre nmo oAHOMY NpUMEpY KaTHOHHOTO, aHHOHHOTO U HEUTPAJIbHOTO KOMILIEKCHOIO
COCIMHECHUS.

5. Yro nmokas3piBaeT KOHCTaHTa yCTONYMBOCTH KOMILIEKCHOTO HOHA?
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PexoMeHmanuy 0o BEIMOJHEHUIO 3aJaHMM U ITOJTOTOBKE K J1a00paToOpHOM padoTte

JUist yCHEeNTHOTO BRIITOJIHEHHSI 1 3aIUTHI JTA00PaTOPHBIX pabOT pEKOMEHIYETCS
CHUCTEMaTUYECKHA TOTOBUTHCS K KXKJIOMY 3aHSATHIO 110 CIISAYIONIEH CXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepual B KOHCIIEKTE JICKIIUI U y4eOHBIX MTOCOOUSIX;
0) MO3HAKOMUTBLCS CO CBOMCTBAMHU PEAreHTOB, MTPOIYKTOB PEAKIIM; XUMHUECKOU TTOCYI0H U
00opyIoBaHNEM; METOIUKAMHU TTPOBEICHUS OIBITOB U TEXHUKOUN 0€30MacHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;
') OTBETUTH Ha KOHTPOJIBbHBIE BOPOCHI JUIS JIOMTycKa K padore;
1) YCTHO TIOJIFTOTOBUTH OTBETHI HA IPUMEPHBIN IIEPEUCHb BOIIPOCOB JIJISl 3aIIUTHI JIJAOOPATOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. O6mas xumus : yaeOHuk ansa 6akanaBpoB / H. JI. I'munka. - 19-e uzg,.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBslii kKypc).
2. Koposun, H. B. O6mas xumus : yaeonuk mis By308 / H. B. KopoBun. - 9-¢ u3z., nepepad. .
- M. : Bricurast mkoia, 2007. - 557 c.

JlononHuTenpHas TuTeEpaTypa
3. Bappansu, M. A. Xumusi: 1a00paTOpHBIN NPAKTUKYM JIJIs1 TEXHUYECKUX HAIIPaBICHUN
MOJrOTOBKH akageMudeckoro 6akanaspuata / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. 3aitne O.C. XuMmus: yaeOHUK JJIs CTY/. BIcHI. yue0. 3aBeacuuii / O.C. 3aiineB. — M.:
N3natensckuii neHTp «Akagemusi», 2008. — 544 c.

KOHTpoJIbHBIE BOOPOCHI /111 CAMOIIPOBEPKHU

1. Vkaxure, KAKOB IIBET MOJYYEHHOTO pacTBopa B ombiTe 1? Hammumem xaxux monos (K*, I,
Bi3+) MO3KET ObITh 00YCTIOBIIEHA 3Ta OKpacka?

2. IlpuBenute GopMyIIbI THAPOKCOKOMIUIEKCOB, TIOTYYCHHBIX B ONBITE 2.

3. B ompiTe 3 cpaBHUTE OKpacKy HOHOB Ni%* B pacTBope cynb(hara HUKENs C OKPacKoi
MOJIy4eHHOTO pacTBopa. [IpucyTcTBHEM KaKuX HOHOB 00YCIIOBIEHA OKpacKa pacTBopa’?

4. Tlpueaute GpopMyny KOMILJIEKCHOTO COCTUHEHHS MEIU, ITOJYYEHHOTO B OMBITE 4. YKax)uTe
3apsiibl €r0 LEHTPAJBHOTO aToMa, JIMTAaHIOB, KOMIUIEKCHOTO HMOHA, a TaKXKe KOOPIWHAIMOHHOE
YHCIIO.

5. UeMm oTnmyaercs 37EKTPOIUTHUECKAs TUCCOLMALMS JBOMHON COJIM OT AMCCOLMALIMU COJIH,
cojiepXkaiieil yCTOMYMBBIN KOMIUIEKCHBINA HOH?

JladopaTopnasi padora Nel2. M3yueHune KaueCTBEHHBIX PeaKI[Hii HA KATHOHbI U AHMOHBI.

[{enb pabOTHL: U3ydYeHHE ClIeHU(UUECKUX PeaKUil OTKPBITHS Haubosee paclpoCTpaHEHHBIX
KaTHOHOB U aHUOHOB, 4 TAK)XKE YCIOBUHU UX BBIIIOIHEHUS.

3amaHue:
Brinonsss cnenuduaeckue peakiuu OTKPHITUS HAU00JIee pacpoCTPaHEHHBIX KATHOHOB U

AHWOHOB, U3YYUTh AHATUTUYECKHE CBOMCTBA UCCIEAYEMBIX COCIUHEHUM, BBIICHUTD BIIMSIHUE
KOHKPETHBIX YCJIOBHH (Temmeparypa, pH, KOHIIEHTpaIis peareHTa) Ha BBITTOJTHCHHS PEaKITUi.
Ha ocHoBanuu HaOIr0AeHUI HEOOXOUMO 3aMOTHUTH Ta0JIHUILY.

M3zyuaemblii noH | PearenT | YpaBHeHHe peakuuH | YcJOBHSA NPOBEICHHSA AHanuTn4eckuii d3¢pdexr

1 2 3 4 5

[lopsiA0K BBIMOJHEHUS:
JlaGoparopHyto paboTy ciaenyeT HadyMHaTh TOJIBKO MOCJE W3YYEHHs] TEOPETUUECKUX CBEICHUMN
U TIIATEIHHON MPOPaOOTKH METOAMKH MPOBEACHUS T1a00paTOPHOTO IKCIIEPUMEHTA.

33


http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BD%2C%20%D0%9D%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E

JlabopaTopHas paboTa COCTOMUT U3 CICIYIOITUX ITAIOB:
- o0cyxkaeHue 1adbopaTopHOi pabOTHI U MOJTyYEHHE AOMYCKa IS BHITOJTHEHHUS;
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTAIBHBIX JTaHHBIX, 0OPMIICHUE OTUETA;
- 3aIIKUTa J1Ja0OpaTOPHOU PabOThI

dopma OTYETHOCTH:

PesynbraThl J1abOpaTOpHOrO AKCrepuMeHTa OQOpPMISIIOTCS B BUae oTdeTa. OTYeT J0JDKEH
BKJIFOYATh: ATy BBIMOJIHEHHUs Pa0OTHI; TOJHOE Ha3BaHHWE paOOThI, [eib pabOThl; OCHOBHBIC
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HaOJIOJAeMBIX  SIBIICHWH, YPaBHCHHS MPOBEJICHHBIX XUMHUYECKHX PEAKIUH; BBIBOIBI IO
naboparopHoit padore.

3agaHus JJisg CaMOCTOSITEILHOM PA0OThI:

1. Kakoi aHamn3 Ha3pIBaIOT KauecTBEHHBIM? B ueM 3akmrouaeTcs ero 3agada?

2. Yto Takoe aHAIIMTUYECCKUHN CUTHAN?

3. Kakyro peaknuio Ha3pIBalOT aHATUTHYECKON?

4. Kakoe sBJIeHUE MOKHO HaOJII0JaTh IPU BHECEHUU B IIJIaMs Ta30BOW IOPEJIKH COEIUHEHUM
HEKOTOPBIX MeTauioB? Kak 3TO sBJICHHME MOXXET OBITh HCIIOJIH30BAHO B KaYECTBEHHOM
aHanuze?

5. Hanummre xapakTepHble peaKIIMH KAaTHOHOB M AHHOHOB.

PexoMeHnanuuy o BhIMOIHEHHUIO 33/IaHHU U ITOJITOTOBKE K JIAOOPATOPHOU padoTe.

JIJ1st yCHeTHOTO BIMOJIHEHHS! U 3aIIUTHI Ta00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMATHYECKH TOTOBUTHCS K KaXKJIOMY 3aHSITHIO TIO CIICAYIONICH cXeMe:
a) M3Yy4YUTh TCOPETUUYCCKUIN MaTeprasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOJIYKTOB PEAKIHI; XUMUICCKOHN MTOCYI0N U
000py1I0BaHHEM; METOJUKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO MOATOTOBUTH POPMY Ja00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JUISI IOTYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYCHb BOIPOCOB IS 3alIUTHI Ta0OPaTOPHOUH
paboTHL.

KoHTpOoILHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. TlosicHuTe, Kakue peaklUd W TIOYEMYy Ha3bIBAIOTCA CHEMUPUIECKUMU; CENEKTUBHBIMU;
IrpyHHoBbIMU?

2. Kaxoii meTox aHanu3a Ha3bIBalOT IpOOHBIM? B yem ero mocTomHCTBa, HEOCTATKU?

3. Kaxkoit MeTor aHanM3a Ha3bIBAIOT CHCTEMATHYECKHM? B ueM ero JoCTOMHCTBA, HETOCTATKU?

4. Kakue peakinuu MOTYT OBITh HCIONB30BAaHBl B KAueCTBE AaHAIUTUYECKUX pPEaKIHii?
IIpuBenuTe NpUMEPSL.

5. HazoBute u onpeaennuTe KOINYECTBEHHBIE XaPaKTEPUCTUKU YYBCTBUTEIHLHOCTHU?

OcHoBHas TuTepaTypa
1. T'munka, H. JI. O6mas xumus : yueOHuk i 6akanaspos / H. JI. I'nmunaka. - 19-e usn.,
nepepab. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii Kypc).
2. Koposun, H. B. O6miast xumus : yaeOnuk juist By3oB / H. B. KoposuH. - 9-e u3zn., nmepepad. .
- M. : Bricmras mxoita, 2007. - 557 c.

JlonosmHuTenbHAA TUTEPATYPA
3. Bappansia, M. A. Xumus: 1abopaToOpHBIN MPAKTUKYM JJIST TEXHHYECKUX HAIpaBICHUH
MOJTrOTOBKM akajeMudeckoro 6akanaspuata / M. A. Bapaaunsn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

34


http://irbis.brstu.ru/CGI/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK_PRINT&P21DBN=BOOK&S21STN=1&S21REF=&S21FMT=FULLW_print&C21COM=S&S21CNR=500&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0,%20%D0%9D.%20%D0%9B.
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9A%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D0%BD%2C%20%D0%9D%2E%20%D0%92%2E
http://irbis.brstu.ru/CGI/irbis64r_15/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=10&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%92%D0%B0%D1%80%D0%B4%D0%B0%D0%BD%D1%8F%D0%BD%2C%20%D0%9C%2E%20%D0%90%2E

9.2. MeTtoanueckue yKa3aHusi Mo BHINOJHEHUI0 KOHTPOJILHOI padoThI

KonTtponbHast pabora siBisiercst opMoil METOAMYECKOM TTOMOIIM O0yJaIOIMUMCS TIPH U3yYEHUHN
Kypca. K BBIOJHEHHIO KOHTPOJILHOW pabOTBl MOXHO MPHUCTYMUTh TOJBKO TOTJa, Korna Oyaer
YCBOEHA OTpeiesieHHas 4acTh Kypca U TIIATEIbHO pa300paHbl pelIeHHs IPUMEPOB THIIOBBIX 3a/1a4.

Pemate 3aaun cieayeT B TOM MOPSIKE, B KAKOM OHH PACIOJIOKEHBI B 33JJaHUU, TIOCKOJIBKY
INPUHSTAs TOCJIEJOBATEIbHOCTh PACIOJIOKEHUSI YUUTHIBAET, UYTO OJHA 3a/Jaya MOXET CIYKUTh
MOJATrOTOBUTENILHO CTYNEHBIO K PEIICHUIO CIEIYIOIIEH.

[Tocne o3HakoMmileHHs € 3aJayeil HEOOXOJUMO HAMETUTh JIOTHYECKHMH IUIaH €€ pPEeLICHUS.
[TocMoTpHTe, MO3BOJSAET JU YCIOBUS 3a7ayd HOJYYUTH OTBET MPOCTHIM IyTeM. OCOOEHHO 3TO
CIPaBeIMBO B OTHOILIEHUH 33/1a4, B KOTOPBIX pedb UJIET O LEMOYKEe XMMHUYECKUX MpPEeBpaIICHUN.
HNmenno 341C€Ch IIOMOTI'ac€T U BBIpa6aTBIBaeTCSI XUMHNYCCKasa JIOTHKA, OCHOBAHHAs1 Ha IIOHHUMaHHWU
CYTH 3aKOHA COXPAHEHHUS BELIECTBA U YMEJIOM HCIIOIb30BAaHUM MOHSATHUS KOJIMYECTBO BEIIECTBA.

UTo0BI TIPAaBWIIBHO JI€JaTh pacueThl B 3a/ladaX, HEOOXOIAMMO TBEPIO YCBOHTH MaTepHall 0
OoOLIMM TOHATHSIM U 3aKOHaM XUMHUHU. TOT (akT, 4yTO BCE MOHATHUS XUMHH OOpa3ylT €AUHYIO
CTPOMHYIO CUCTEMY, HAXOJUT CBOE OTPAKEHHE B PA3MEPHOCTH BEIMYMH, COOTBETCTBYIOIIUX ITUM
noHsTusM. HernpaBuibHas pa3MepHOCTh BEJIMYHMH, UCHIOJIB3YEMBIX B pacueTax, MOXKET IPUBECTU K
EeNIO cepur OMMOOK B pemieHuu 3agad. M Hao0opoT, mpoBepsis pa3MEepHOCTh MOTYYaeMbIX MPU
pacueTax BEJIHMYMH, Jierde HaWTH OmHUOKYy B pemieHuH 3agad. [losToMy, BBIMONHSS pacyeTsl,
HEOOXOIMMO CIICJUTH 332 PAa3MEPHOCTHIO BEITUYMH.

YucneHHble BEMWYMHBI B YCIOBHSX 3a7ad MOAOOpPaHbI, O BO3MOXKHOCTH, TaKUM OOpPa3oM,
4TOOBI npu #ux pCeUICHUU I/I36€)KaTI) I'pOMO3AKHX BI)I‘-II/ICJIGHI/II\/JI, JIUIIb OTBJICKAKOIIHUX OT
XUMHYECKOH CYTH 3aJladydl W JIOTUKM €€ pelleHus. B ycrmoBusSX 3agad OHM NpPUBENEHBI, Kak
NpaBUIO, C TOYHOCTBIO A0 Tpex 3Havdammx nugp. C Takod K€ TOYHOCTHIO CIIEAYeT aBaTh
OKOHYATENIbHBIN OTBeT. HempaBuibHBIM OyIeT, ¢ OJHOW CTOPOHBI, Oojee Tpyboe OKpyTiIeHHe,
CHUJKAIOIllee TOYHOCTh OTBETA, C APYroil — 3alMCh B OTBETE OOJIBLLIOrO YKCia 3HaYalux uudp, He
OTpakarollas ero JeHCTBUTENbHON TOYHOCTH, KOTOpPAasi 3aBUCUT OT TOYHOCTH MCXOJHBIX JAHHBIX.
HpOMemyTquHe BBIYUCIICHUA CJICAYCT BBIIIOJHATH € TOYHOCTHBIO Ha 1-2 3Havalux III/I(l)pI)I
0oJbIIICH, YeM B OKOHYATEIILHOM OTBETE.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' M, UCITOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

HNudopmannonno-koMmmynukatuBasle TexHoioruu (MKT) ucnionsytorest mis:
- [I0JIy4YeHHEe UHPOPMALIUH NIPH NTOATOTOBKE K 3aHATHUSAM;

- CO3J]aHME MPE3EHTAMOHHOTO COIIPOBOXKICHUS 3aHATU;

- pabOTHI B 2JIEKTPOHHON HH(POPMALIMOHHOM cpefe.

CrannapTHOE JIMLEH3MOHHOE TPOTpaMMHOE 0OecTieueHHe:

- OC Windows 7 Professional,

- Microsoft Office 2007 Russian Academic OPEN Nq Level,

- AuTHBHpYyCHOE IporpamMuoe obecrieucHue Kaspersky Security.

Komnerotepras mnporpamma Orbital Viewer - mporpamma, co3gaHHas CHCHHAIBHO IS
BU3yanu3anuu opouraneit. [IpousBoaut nocrpoenue 3D uzodpaxenwuii s, p, d, f - opOutanen mis
OJTHOTO HMJIM HECKOJIBKMX aTOMOB (3a/1al0TCsl KBAaHTOBBIC 4rcia). [lomyueHHbIE N300paskeHUSI MOTYT
OBITH COXpaHEHBI KaK B COOCTBEHHOM (popmare mporpammsl, Tak u B popmatax TIFF, PPM, BMP,
AVIu VRML.

PL Table- 5310 MHOroQyHKIHMOHATbHAS TMEPUOIUYECKAs CHCTEMa 3JIEMCHTOB, JydIast
peanmu3anus Tepuoguueckoi cuctembl Ha PC, TO3BOJSIOIIAs IMONy4YaTh HMCYEPIBIBAIOLIYIO
uHpopmaro 00 snemeHTax (O6osiee 20 THMOB JMAaHHBIX O KaXKJIOM XHUMHYECKOM JJIEMEHTE), U
BCTPOCHHBI XHMHYECKUN KAIBKYISATOP, IMO3BOJISIFONIMA MTHOBEHHO YpaBHUBATh XWMHYCCKUE
peakiuu JII000M CII0KHOCTH, PEIIaTh XUMHUSCKUE 33]1auH.

[Tporpamma BkIItOYaeT B ceOs psiI TOTOIHUTENBHBIX BO3MOXXHOCTEH, B TOM YHCIIE TIOCTPOCHUE
rpa)MKOB 10 CBOWCTBAM XUMHUECKUX AJIEMEHTOB, BO3MOXXHOCTh OTOOpPaKEHUS psilla XUMHUYCCKOU
AKTUBHOCTH METAJJIOB, TPEACTABJICHUE TMEPHOAMYECKONW CHCTeMBbI B Oosee dyeM 20 pazIuuHBIX
BUJIaX, MTHCTPYMEHT JUIsI [IEPEBO/Ia TEMIIEPATyp U3 OJJHOM IIKAJbI B IPYTHUE U JIP.

11. OMUMCAHHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOMI
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIUIIJIMHE

Buo Haumenosanue
3aHAmMuUs ayoumopuu Ilepeuens ocnosenozo odoopyoosanus e JIP
(VIx, JIP, kp, CP)
1 2 3 4
JIk JlexunoHHas Hoyt6yxk hp, Buneonpoekrop Acer
ayaUTOpHUS
JIP Jlaboparopus o6ieii u | bapomerp — anepoun BAMM-1; 1-12
HEOPraHUYECKOU Cucremusiii 6ok Celeron 2400— 1.
XUMUHU Mounutop 17LG -1mit.
Becol BJITK-500; [lkad BBITSXKHOM -211T;
[Tpubop U1 HILTFOCTPAIIMY 3aBUCHMOCTH
CKOPOCTH PEaKLUU OT YCIOBHM -3 1T
KanopumeTp ¢ MepHBIM cTakaHOM; IPHOOP
JUISL OTIBITOB 110 XUMHUH € SJIEKTPUIECKIM
TOKOM; IPUOOP IS SIIEKTPOIIH3a
pacTBOPOB CoJIeit; MPUOOP IS TTOTyYSHHUS
ra30B; BBIPSIMUTENb; CTOJ XUMUYECKUH —
6mr.; Jlocka 3-31 kom6. JIA-34 — 21T,
Kp Y3 Nel, U3 Ne2 O6opynosanue 10-CPU 5000/RAM -
2Gb/HDD (monutop TFT 19 LG
1953S-SF); mpunrep HP Laserjet P3005
CP U3Ne 1, U3Ne 2 Oo6opynosanue 10-CPU 5000/RAM -
2Gb/HDD ( monuTop TFT 19 LG
1953S-SF); npunrep HP Laserjet P3005
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IMpunoxenne 1

®OHJ OHEHOYHBIX CPEACTB AJIs1 TPOBEJAEHU S
IMPOME/XKYTOYHOU ATTECTAIIUHN OBYUYAIOIIUXCHA IO JUCIUIIJIIMHE

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne
KOMIIETEH Jaiement Tema ®0C
- KOMIIeTeHIHH
OIIK-2 crocobHocTh puMeHATh | 1.CtpoeHne aToMOB U OK3aMeHaIMOHHbIE
CHUCTEMY MOJICKYJI Borpockl 1.1 -1.10
byHIaMEHTAIbHBIX DK3aMEHAIMOHHBIN TECT
3HAaHUW XUMUHU IS
HICHTH(UKALHH, 2.JHepreTuka DK3aMeHAIMOHHBIN
opmynupoBaHus 1 XUMHUYECKUX TTPOIIECCOB Borpockl 2.1 — 2.5
peuIcHusA DK3aMeHaIlMOHHBIA TECT
TCXHOJIOTHICCKIX 3.CkopoCTh U MEXaHU3M DK3aMeHalMOHHbBIC
npooiem XMMHUECKOI0 Ipolecca sorpockl 3.1 — 3.6
JIECO3arOTOBUTEIBHBIX U DK3aMCHALIOHHBIN TECT
JlepeBomnepepadaThIBaLOIL 4.PacTBOPHI U IPYTHE DK3aMeHAlMOHHbIE
HX MPOU3BO/CTE JIUCTIEPCHBIE CHCTEMBIL. sorpockl 4.1 — 4.14
DK3aMeHaAIlUOHHBINA TECT
5.OKHCITHTEIBHO- DK3aMeHaIMOHHBIC
BOCCTAaHOBHUTCJIbHBIC pCAKIIUN U BOHpOCBI 51 _ 59
QJICKTPOXUMHYCCKUEC MPOLCCChI 3K33MeHaHI/IOHHLII>’I TecT
6.XUMHUST METAJIJIOB | DK3aMeHaIMOHHEIC
HEMETAJIIOB Borpockl 6.1 — 6.4
DK3aMEeHAIMOHHBINA TECT
7. XUMUS KOMIUIEKCHBIX DK3aMeHaIOHHBIE
COEINHEHNH BONPOCHI 7.1 — 7.2
DK3aMEHAIIMOHHBIA TECT
8.OCHOBBI aHATUTHYECKON | DK3aMeHAIMOHHBIE
XUMHH Bornpockl 8.1 — 8.2
DK3aMEeHAIMOHHBINA TECT
I1K-9 TOTOBHOCTbH ITPUMEHSATH 1.Ctpoenue aToMoB 1 DK3aMeHaI[MOHHbIE
3HaHUS U TpeOOBaTh OT MOJIEKYJI Bompock 1.1 - 1.10
MMOYMHEHHBIX DK3aMEeHAIMOHHBINA TECT
BEINIOJIHEHUS ITPaBUII 2.DHepreTuka DK3aMeHaIlHOHHBIN
TEXHUKH O€30IIaCHOCTH, | XUMHUYECKHUX ITPOLECCOB Borpock! 2.1 —2.5
MPOU3BOACTBEHHOMN DK3aMeHaAIIUOHHBINA TECT
CaHUTapHH, MOKAPHOH 3.CKOpOCTh ¥ MEXaHU3M DK3aMeHaIMOHHbIE
0e3omacHOCTH 1 HOPM XMMHMYECKOT0 IIpouecca Bornpockl 3.1 — 3.6
OXpaHbI TpyNa DK3aMEHAIMOHHBIN TECT
4.PacTBOpHI U ApyTHUE DK3aMeHaI[MOHHBIE
JIMCTIEPCHBIE CUCTEMBI. Borpochel 4.1 —4.14
DK3aMEHAIMOHHBIN TECT
5.0KnCTUTEBHO- DK3aMeHaI[MOHHBIE
BOCCTAaHOBUTCIIBHBIC pCAKIIUN U BOHpOCI)I 51 _ 59
DJICKTPOXUMHNYCCKUE NPOLCCChI v
DK3aMEHAIIMOHHBIA TECT
6.X¥WMHUST METAJIJIOB DK3aMeHaIMOHHBIC
HEMETAJIJIOB Bomnpockl 6.1 — 6.4
DK3aMEeHAIMOHHBINA TECT
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7. XUMHA KOMILUIEKCHBIX
COCTMHECHUN

DK3aMeHAIllHOHHEBIE
BONpocel 7.1 — 7.2

DK3aMEHAIIMOHHBIA TECT

8.0OCHOBBI aHAITUTHYECKON
XUMHUHU

DK3aMeHaIllMOHHEIE
Bonpock 8.1 — 8.2

DOK3aMeHallMOHHBIA TECT

2. JK3aMeHAIlHOHHbIE BONPOCHI

Komnerenuun Ne n
Ne IK3AMEHAINMOHHBIE BOIIPOCHI | ganmenoBanue
| pon Onpenenienune TeMBI
1 2 3 4 5
CIIOCOOHOCTh 1.1 Xumusi, xak pasgen ecrtectBozHaHus | 1.CtpoeHue
IPUMEHSTh CUCTEMY (cTpykTypa, HCTOpUS pa3BHTHS  HAyKH, | aTOMOB ¥ MOJICKYJI
dyHIaMEeHTATBHBIX 3Ha4eHue). OCHOBHBIC 3aKOHBI XUMHU
3HAHMH XUMUHU IS 1.2.0CHOBHE,IC KJIacCHl ~ HEOPTaHMYECKHUX
UICHTH()HUKAIIH, COCHMHCOHIH
1.3.0cHOBHbBIC TOHATHS M 3aKOHBI XUMHH:
dbopMynupoBaHus U
3aKOH COXpaHeHUs Macchl, 3aKOH
pereHus
OKBHBAJICHTOB, TAa30BbIC 3aKOHBI, 3aKOH
TEXHOIOTMICCKIX TIOCTOSIHCTBA COCTaBa BEIECTBA.
1. OIIK | npobiiem 1.4.AToM. ATOMHO-MOJIEKYIIIPHOE ~YdEHME.
-2 | 11eco3aroTOBHUTEIb- Crpykrypa aroma. DHEpPreTuYecKue
HBIX 1 XapaKTEPUCTUKU aTOMA.
nepeBonepepadaThl- 1.5.®opmMupoBanue 371€KTPOHHON 0060JI0UKH
BAarOIUX IIPOU3BOACTB | atoMa. [IpuHIMI MUHUMYyMa SHEPTHH,
npuHuun Ilaynu, npasuno XyHaa, OpaBuiio
KiieukoBckoro.
1.6.Ileproanueckuii 3aKOH M TEPUOAUYCCKAS
cucreMa J[.M. Mengeneea. 3HadeHHE.
o | IIK-9 | roroBHOCTH Crpoenms.

MIPUMEHSTH 3HAHUS U
TpeGoBaTh OT

MO TYMHEHHBIX
BBITOJIHEHUS ITPABUIT
TEXHUKU
0C30ITacHOCTH,
MPOU3BOJACTBEHHOMN
CaHWUTapuH,
MOKapHOU
0€3011aCHOCTH U HOpM
OXpaHBbI TPyia

1.7.OnexTpoHHas KOHUTyparusi aromMa |
MepUOIUECKast cHCTEMA. N3menenne
CBONCTB 2IEMEHTOB B IIEPUOJIaX U IPyIIIAX

1.8.Tunel XuMHu4ueCcKoii cBsA3u. BaJleHTHOCTS.
OCHOBHBIE XapaKTEPUCTUKU XUMUUECKOU
CBA3M (AJIMHA, SHEPTHsl, BAJICHTHBIE YIJIbI).

1.9.Monnas cBs3b. CTpyKTypa HOHHBIX
COEIUHEHHU.

1.10.KoBanenrHas CBSI3b. CBolicTBa
KOBaJIEHTHOM CBS3U: MOJIIPHOCT,
HAMPaBJICHHOCTbh, HACBIISIEMOCTb.

2.1. XuMuyecKkue CUCTEMBL.
TepMoaMHAMUYECKHE MTAPAMETPhI U
TEPMOJMHAMUYCCKUE (DYHKITUH.

2.2. Bayrpennss sueprus. [lepBsiii 3akoH
TEPMOAVMHAMUKH. DHTanbnus. M3MeHeHne
SHTAIBITNH B SHO- U SK30TEPMUIECKHIX
peaxIusx.

2.3. OCHOBHBIC 3aKOHBI TEPMOXHMHHU. 3aKOH
I'ecca. CrnemcrtBue W3 HEro. OHTANBINAA
00pa3oBaHMsI XUMUYECKUX COSTUHEHUH.

2.4. Ilonsitue 06 sHTponun. M3menenue
SHTPOIUH NPU XUMUUECKHX PEAKIHIX U
(ha30BbIX TepexoJiax.

2.5. DHeprus ['nb0ca peakum.
HanpaBiieHHOCTh XMMHYECKUX IPOLIECCOB.

2.0OHepreTuka
XAMUYECKUX
HPOLIECCOB
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3.1. ToMOreHHbIe ¥ TeTepOreHHbIE CHCTEMBI.
CKOpOoCTh TOMOTEHHOM U F€TEpOreHHOM
peaxuuu. PakTOpbl, BIUAOIINE HA CKOPOCTb
XUMHUYECKON peaKIuu.

3.2. CKOpOCTh XMMHUYECKOW PeaKIiu. 3aKOH
JeNCTBUSA Macc Jj11 TOMOI'€HHOHU U
TeTepOTreHHOMN PeaKIUH.

3.3. BausiHue temnepatypsl Ha CKOPOCTh
xumudeckoi peakuuu. I[Ipasuno Bant-

Todda.

3.4. Karamu3. 'oMOreHHbIH U T€TE€POreHHBIH
KaTajaus.

3.5. O0OparuMebie U HEOOPATUMBIE XUMUYCCKHUE
peaxiuu. XuMH4ecKkoe paBHOBecHE.
KoncranTa paBHOBecHs!.

3.6. Hampasnenue cMeieHus: paBHOBECHSL.
ITpunnun Jle-Ilarense.

3.CkopocThb u
MEXaHU3M
XUMHYECKOTO
nporecca

4.1. PacTBOpHI, K&Kk TOMOTEHHBIC CHCTEMEI.
Iporecc pacTBOpeHVsI, pPACTBOPUMOCTb.

4.2.Crioco0bl  BBIp@KEHUSI  KOHICHTpPAIUi
PacTBOPOB.

4.3. PactBopsI 1ekTponnuToB. OTKIOHEHHE OT
3akoHa Payns u Baat-I'odda.
N3otornveckuii KodpUIHEHT.

4.4. Teopust JIEKTPOIUTHIECKAS
JIICCOITMAITHH.

4.5. CnoiicTBa uaeadbHBIX pacTBOpoB. OcMoc.
OcmMmoTtnyeckoe AaBieHue. 3akoH BaHT-

Todda.

4.6. CpoiicTBa HIeaIbHBIX PACTBOPOB.
JlaBneHue HaChILIIEHHOTO Napa Haj
pactBopoM. 3akoH Payns. CnenctBust u3
3aKkoHa Payuis.

4.7. Crentens nuccorranuu. CHIBLHBIE U
ci1a0ble AIEKTPOITUTEHI.

4.8. Crenens gucconuanny. CHIbHEBIE U
c1a0bIe IEKTPOITUTEHI.

4.9. DreKkTpoIuTHYEeCKas TUCCOIUAIUS BOIBI.
HNonHoe npousseaeHue Bojbpl. Bogopoansiii
IMOKa3aTelb.

4.10. KoncranTa qucconyanin. 3aKoH
pazbasienus OcTBaibia.

4.11. T'maponu3 coneit. Tumbl THAPOIN3A.
Crenens ruaponn3a. KoncranTa rugponmnsa.

4.12. JlucriepcHbIE CUCTEMBI, HX
KJIACCH(DUKAITHSL.

4.13. Kommousie pactBopsl. O0pa3oBaHue
KOJUIOMJTHBIX PACTBOPOB.

4.14.CpolicTBa  KOJUIOMJIHBIX  PacTBOPOB
(onTHYeCKHe, KHHETHYECKUE, DIEKTPUIECKUE,
a71copOIIusl, MOBEPXHOCTHOE HATSDKEHHUE)

4.PacTBOpHI u
JpyTHe
JHUCIIEPCHBIE
CHUCTEMBI.

5.1. OKHCIUTETLHO-BOCCTAHOBUTEIHHBIE
peakuuu. Ctenenb okucieHus. Baxueime
OKHCJIUTEIN U BOCCTAHOBUTEIH.

5.2.0OKHUCINUTEIBHO-BOCCTAHOBUTEILHBIE
peakuuu. Tumnsl OBP.

5.3.CocraBnenue ypaBHEHHI OKHUCIIUTEIBHO-
BOCCTaHOBUTEJIBHBIX peakuuii (meton
DJIEKTPOHHOTO OaJlaHCa).

5.0xucInTEILHO-
BOCCTAHOBUTEIILHBI
e peaxiuu u
ANEKTPOXUMHUYECKH
€ TPOIIECCHI
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5.4.271eKTpOIHEIN OTEHIIHAN. Y paBHCHUE

HepHcra.

5.5. XuMHYecKkre UCTOYHHUKH DIICKTPHIECKOTO
TOKa (ranpBaHUYECKHE 3JIEMEHTHI,
AKKYMYJISTOPBI).

5.6.Koppo3sus meTamios

5.7.Crroco0BbI 3aIUTE OT KOPPO3HH.

5.8.0mexTpoan3.  3aKOHBI  JJCKTPOJIH3A.
IIprMmeHeHune 3IeKTpoIn3a.
5.9.0nekTponu3  pacTBOpOB,  PAaCIUIABOB.

AHOJIHBIEC U KaTOJHBIC MPOLIECCHI.

6.1.006r1as XapaKTEePHCTHKA u
KJIacCH(DUKAITHST METaJIIOB

6.2.ITpuposa XUMHUECKOH CBS3H B METaNJax.

6.3. dusnyeckue cBOMCTBA METAUIOB

6.4. XuMuueckue CBONCTBa METAJLJIOB.

6.X1MHUI METaJUIOB
W HEMETAIUIOB

6.4.Metannyprusi.
7.1.OCHOBBI  KOOPIOWHAITMOHHOW  TEOPHH. | /. XUMHUS
Crpoenue K.C. KOMILJIEKCHBIX
Nzomepus u nomenkiarypa K.C. COCTMHECHMIA
7.2. Uzomepus KC.
7.3. Inccommarus K.C.
8.1.OcHOBHBIC TOHATHS AaHATTUTHYECKOM 8.0cHOBBI
XVMUHU. AHAJIUTUYECKOUN
8.2.KauecTBEeHHBII U KOJUYEeCTBEHHBIN XUMUU
XUMUYECKUN aHAJIH3.
8.3. OM3UKO-XMMUYECKUE METO bl aHAIH3a
3. Onucanue noka3zarejeil U KPpUTEPUEB OIEHUBAHUS KOMIIETEHIIUH
Ilokazarenu Ouenka Kpurepun
3HaTh OOyuaromuics moKa3bpIBaeT
(OHK—Z): nepno,unqecxnﬁ 3akoH /[.M. MeHnneneena; BCECTOPOHHUE U 1"J'Iy6OKI/Ie 3HAHUS
OCHOBHBIE BHJbI U XapaKTCPUCTUKU XUMUYCCKOU HpOFpaMMHOFO MaTepPIaJ‘Ia, 3HaHue
CBA3HU; BO3MOXHBIC OJHECPICTUYECKUC SABJIICHUA IIPpHU OCHOBHOﬁ " I[OHOHHI/ITeHBHOﬁ
XAMUYECKHX  PeaKkumsiX, a  Takke  (aKTopsl, .
JUTEPATYPHI; IOCIETOBATEIHHO U YETKO
ONpE/IEIAIONINE HANPABICHUS. CaMOIPOHU3BOIBHOTO
Ny OTBEYaET Ha BOIPOCHI OnyeTa u
OPOTEKAaHHWsI  XUMHUYECKHX  PEaKkmuil;  CYLMIHOCTh | QTJIAYHO
00paTUMOCTH XUMHYECKHX pPEaKkUuid © CBOMCTBA AOTIOTHHUTEIIEHBIC BOLPOCEL, yBEPCHHO
XAMHUYECKUX  PAaBHOBECHH; CIOCOOBI  BBIPAKEHHS OPHEHTUPYETCS B POOIEMHBIX
KOHIIEHTpalluii M (U3NYECKHUE CBOWCTBA PACTBOPOB; CUTyallusIX; ICMOHCTPUPYCT
0COOEHHOCTH (PUMKO-XMMHYECKUX CBONCTB PACTBOPOB CIOCOOHOCTH MMPUMEHSIT
JJIEKTPOJIMTOB,  CBOMCTBA U 3aKOHOMEPHOCTH TEOPETHYECKUE 3HAHUS [T aHAITU3a
IIOBCACHU S JUCIICPCHBIX CUCTEM, OCHOBHBIC HpaKTI/IquKI/IX CI/ITyaHI/Iﬁ
3aKOHOMEPHOCTH POTEKAHUS OKHCJIUTEIbHO-
B TAHOBHUTCJIBHBIX IT B, HOBHBIC IIOHATHUSA -
OCCTaHOBHTC POLECCOB; "OCHOBHRIC TIO OO0yJaromuiicss TOKa3bIBaeT TIOJTHOE
AHAIIMTHYECKON XUMHUH U METOIbI aHAJN3a; IPABHIA U
3HAHHE MPOTPAMMHOTO MaTepuara,
[PHEMBl BBIMONHEHHS JIA00PATOPHOT0 XUMHYECKOTO - -
SKCTIEPHMEHT. OCHOBHOM U JOTIOTHUTENbHON
(TIK-9): OCHOBHBIE (UBUKO-XUMHUYECKHE JATCPATYypPhI, TACT MOTHBIC OTBCTRI HA
XapaKTePUCTUKH BEIECTB-3arps3HUTEICH TEOPETUYECKUE BOIIPOCHI Oniiera u
[POM3BOCTBEHHOM u PHUPOIHOM Cpe/IbL; JIOTIOTHUTETHHBIEC BOIIPOCHI, TOITYCKAast
3aKOHOMEPHOCTH MPOTEKAHUS XMMHYSCKUX IPOIIECCOB Xxopouio HEKOTOPBIC HETOYHOCTH, IPABUIIBHO
B OKPYXarlOUIed Cpene;, TNpaBWwia W IPHEMEI IIPUMEHSIET TEOPETUUECKUE ITOJI0KECHU
BBIIIOJIHCHUS Ha60paTOpHOTO XUMHYECKOTO K OIICHKE HpaKTquCKHX CI/ITyaHI/Iﬁ,
;fcnep“MeHTa JIEMOHCTPUPYET XOPOLIUI YPOBEHD
MeTe . OCBOCHHS MaTepuala U B LIEJIOM
(OIIK-2): T1puUMEHATh TEPHOJMYECKUN 3aKOH |
MTOATBEPKIAET OCBOCHUE
HEPUOIMIECKYI0  CHUCTEMY Ui XapaKTEPUCTHKH -
CBOWCTBA XMMHYECKUX DIIEMEHTOB M WX COCIMHEHHII; KOMICTCHIHH, MPEyCMOTPEHHBIX
porpamMmoi
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OOBSCHATH MNpPOSBIAEMYIO aTOMaMU BAJICHTHOCTb U
MPOTHO3UPOBATH MIPOCTPAaHCTBEHHOE CTpOEHUE
MOJIEKYJI; JlaBaTh TEpMOAMHAMUYECKYIO
XapaKTEepPUCTUKY XUMUYECKOrO Mpolecca; NPUMEHSTh
TaONMMIBl KOHCTAHT XUMHYECKOTO PaBHOBECHS IS
OIpe/ieIeHUs] HANpaBJICHUH NPOTEKaHUS XUMHYECKUX
peakmmii; mpUMEHATH 3akoHBI Payms u Bant-T'odda
IUISL XapaKTepUCTHKN (PH3HIECKHX CBOWCTB PacTBOPOB;
NPUMEHATH TEOPHIO AIIEKTPOIUTHYCSCKON TUCCOLMAUH

JUIS XapaKTEePUCTHKU CBOMCTB pacTBOpOB
3NMIEKTPOINTOB;  MPUMEHATH  JUII  COCTaBJICHUS
ypaBueHnuiit OBII; mnpoBoaWTe KadecTBEHHBIH U

KOJIMYECTBEHHBIN aHAJIU3 BELIECTBA

(T1K-9): 060CHOBAaHHO OCYIIECTBISATH BHIOOP METO/AA U
METOAMKH aHaln3a; MPOBOJWTH KAYeCTBCHHBIH U
KOJIMYCCTBEHHBI  aHaNW3  PA3NHYHBIX  OOBEKTOB;
00pabaThiBaTh U MPEACTABIATH PE3yNIbTATHI aHATIN3a B
COOTBETCTBHM C METPOJIOTHYECKHMHU TPEeOOBAHUSIMH;
oOpamiatbcsi C aHAIUTHYSCKHUM OOOpyNOBaHHEM H
MEpPHOM  TOCYAOH;  MCIONb30BaThb  CIPaBOUYHYIO
JHUTEPaTypy Ul NPOBEACHHS TMTHEHHYECKOH OLCHKH
3arpsi3HCHUsI POU3BOACTBEHHON U MIPUPOTHON CPEIBL.
Baagernp

(OIK-2):criocOOHOCTHIO MPAKTHYECKOTO MPUMEHEHHS
MEPHOINYECKOT0 3aKOHa M IIEPHOJMYECKO CHCTEMBI
J.U. MenzeneeBa; CrnocoOHOCTBIO — MPUMEHEHUS
JIAHHBIX 00 SHEPTrUU XUMHUUYECKOW CBS3U JJI OLEHKHU

MPOYHOCTH  MOJICKYJ;  HaBbIKAMHM  IPOBEJCHUA
TePMOJAMHAMHUYECKHX  pacyeToB; CIOCOOHOCTBIO
BBIBICHUS  OOpaTMMBIX  peakuMii W pacuera

XapaKTePUCTHK COCTOSHHS PABHOBECHSI KOHKPETHBIX
peaKImii; CIIOCOOHOCTH MPOBOIUTH  PACUETHI
KOHIICHTPAI PacTBOPOB; CIIOCOOHOCTBIO MIPUMEHSTH
MeTOHBI ompenereHust pH pacTBOpoB; CIIOCOOHOCTHIO
NPUMEHATH ~ METOABI  BBHIONHEHUS  XAMHYECKHUX
nabopaToOPHBIX SKCIIEPUMEHTOB; CIOCOOHOCTHIO
MIPOTHO3MPOBATH BO3MOXKHOCTH CAMOIPOU3BOJIBHOTO
npotekanus OBII; ciocOGHOCThIO IPUMEHSITH METOIBI
aHaIN3a U OLIEHKH JJAOOPATOPHBIX MCCIIEAOBAaHHH.
(TTK-9): METOJlaMHU [IPOBEICHUS XUMHKO-
AHAJIMTHYECKOTO KOHTPOJIS BpEIHBIX BHIOPOCOB B
MPOM3BOJCTBCHHYID W OKPYXXKAOIIYIO  Cpexny,
TEOXMMHUYECKHX UCCIIeIOBaHUN, 00padOTKH, aHA3a U
CHHTE3a MPOM3BOJCTBCHHOM, TIOJIEBOI U TabopaTopHO
9KOJIOTHYECKOH WH(pOpPMAIUN, METOJJAMH COCTaBICHUS
JKOJIOTHYECKAX W  TEXHOTCHHBIX KapT, coopa,
00paboTKy, cucTeMaTu3alny, aHaiu3a HHHOPMAIHH.

y1OBJIET-
BOPHUTEJIb-
HO

OOyuaromuiics MoKa3bpIBaeT 3HAHHUE
OCHOBHOTO MaTepuaia B 00beMe,
HEOOXOIUMOM [T IPEACTOSIIEH
npodecCHOHANBHON ACATENFHOCTH; IPU
OTBETE Ha BOMPOCHI OMiIeTa u
JIOTIOJTHUTENBHBIE BOTIPOCHI HE
JIOITyCKaeT rpyOBIX OMNOOK, HO
WCTIBITHIBACT 3aTPyJHCHUS B
MIOCJIC/TIOBATEIILHOCTH UX M3JI0KEHHS;
HE B MOJTHOH Mepe AEMOHCTPUPYET
CIOCOOHOCTH MPUMEHSTH
TEOpeTHYECKUE 3HAHUS JUIS aHAIIN3a
NPaKTHIECKUX CUTYalui

Hey/10B-
JIETBOPH-
TeJIbHO

OO0yJaromuiics IMeeT CyIIECTBEHHbIE
npoOebl B 3HAHUSX OCHOBHOTO
yueOHOro MaTepHaia Mno AUCIUILIINHE;
HE cr1oco0eH apryMeHTHPOBaHHO U
M0CJIE0BATENBHO €ro U3J1ararh,
JIOITYCKaeT rpyObie OIIMOKK B OTBETaX,
HETPaBUJIBLHO OTBEYACT Ha 3aJaBacMble
KOMHCCHEH BOIPOCH! WU 3aTPYAHACTCS
C OTBETOM; HE TOJATBEPKAAET OCBOCHHE
KOMIIETEHIIUH, TPETyCMOTPEHHBIX
porpamMmou
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4. MeToauuyeckue MaTepHaJibl, Onpeaesiiollie NMPOUeAYPbl OLEHUBAHUS 3HAHWI,
YMEHHIi, HABbIKOB M ONBITA 1eATEIbLHOCTH

[Ipouenypa oueHWBaHUS 3HAHUM, YMEHHUH, HABBIKOB [0 JUCLHUIUIMHE BKIIOYAET YYET
YCHEIIHOCTHU 10 BCEM BHUJIAM OLIEHOYHBIX CPEJICTB.

TecTOBBI KOHTPOJIL MPOBOAATCS Ha JaOOPATOPHBIX 3aHATUSX, BKJIIOYAIOT BOIMPOCHI IO
U3yd4aeMoil TeMe M 3aTparuBaeT Kak TEeMaTUKy J1labopaTOpHOW paboThl Tak M JIEKIMOHHBII
Marepuall.

[Io oxoH4YaHMM OCBOEHMS AMCIUIUIMHBI MIPOBOJUTCS MPOMEKYTOUHAS aTTECTalus B BUIE
9K3aMEHa, YTO II03BOJISICT OIICHHTH COBOKYIHOCTH NPHOOPETEHHBIX B IMpolecce OO0ydeHUs
KOMIETEHIIMH. OK3aMEeH CIYXHUT U1 OLIEHKH padoThl B TEYEHHE BCEro CpOKa H3YUYCHHS
JUCLMUIUIMHBI W TPU3BAH BBIABUTH YPOBEHb, MPOYHOCTb M CUCTEMATUYHOCTH IIOJYYEHHBIX
TEOPETHUYECKUX 3HAHUN U YMEHHUI NPUBOJUTH MPUMEPHI MPAKTHUYECKOTO MCIOJIb30BaHUS HAYYHBIX
3HaHUW (HAaNpUMep, NMPUMEHSTh UX B PEUICHUU MPAKTUYECKUX 3aj]ad), MPUOOPETEHUS] HABBIKOB
CaMOCTOSITENIbHOM paldOoThl, pa3BUTUS TBOPYECKOro MbluieHUs. OneHka cHopMHUPOBAaHHOCTU
KOMIIETCHIIMA Ha JK3aMEHEe Ui TeX OO0y4aloluxcs, KOTOpPhIE NPOMyCKald 3aHATHS W HE
Y4acTBOBAJIM B IPOBEPKE KOMIETEHUMH BO BPEMS H3YUYECHHUS AUCHUIUIMHBI, IIPOBOJUTCS IOCIE
WHAUBUIYAILHOTO COOECEIOBaHMS C TPENOoJaBarejeM II0 IMPOMYIICHHBIM WM HE YCBOCHHBIM
TEMaM C MOCJIEAYIOLIEN OIIEHKON CaMOCTOSITEJIbHO YCBOCHHBIX 3HAHUM HA SK3aMEHE.

OreHka 3HaHUM, YMEHHM, HABBIKOB YYaIIUXCS JOJKHA OBITh TUIAHOBOW, CUCTEMATUYECKOM,
LeJIeHaPaBICHHOM, KBaJIM(DULIPOBAHHOA, MHOTOCTOPOHHEH, nuddepeHIIMPOBAHHOM,
WHTEHCUBHOM, YETKO OPraHW30BaHHOW, PE3yJbTATUBHOM.

[lepen mpoBeneHHEM KOHTPOJIUPYIOLIEIO MEpPOMNpUATHs oOyuaroluecss B 00s3aTelbHOM
MOPSIIKE JOJDKHBI OBITh 03HAKOMJICHBI C 3JIEMEHTaAMH KOHTPOJIS.

Pe3ynbrarel 00ydeHHs XUMHUU JOJDKHBI COOTBETCTBOBAaTh OOIIMM 3ajJayaM MpeaMeTa H
TpeOOBaHUAM K €r0 YCBOEHHUIO.

Pesynbpratel OOyueHus: OLIEHHUBAIOTCS 1O nATHOAUIbHOM cucteme. [lpu  oneHke
YUYUTHIBAOTCSL  CIICNYIONIME KAayeCTBEHHBIE TIOKA3aTeld OTBETOB: TJIyOMHAa (COOTBETCTBHE
U3YYEHHBIM TEOPETUYECKHMM O00O0OIIEeHUsIM); OCO3HAaHHOCTh (COOTBETCTBUE TpeOyeMbIM B
nporpaMme YMEHHUSIM MPUMEHSATH MOJYYCHHYI0 WH(OpMAIMIO); MOJHOTA (COOTBETCTBHE 00BEMY
nporpaMMel U uHpopmanuu yueOHUKa). [Ipu OlleHKEe YYMTHIBAIOTCS YHCIO M XapaKTep OIIMOOK
(cymiecTBeHHbIE WM HecyllecTBeHHbIC). CyIIECTBCHHBIE OIMMOKM CBSI3aHBI C HEIOCTATOYHOM
IyOMHON M OCO3HAaHHOCTBHIO OTBETa (HampuMep, OOyJaroIuiics HEMPaBHIIBHO YKa3all OCHOBHBIE
MIPU3HAKYU TIOHSTHH, SBJICHHUM, XapaKTEepHbIE CBOMCTBA BEIIECTB, (DOPMYJIBI BEIIECTB, HEMPABHIHHO
c(hopMyIHUpOBall 3aKOH, MPABUJIO U T. M. WM OOy4YaIOIUICS HE CMOT MPUMEHUTH TEOPETHUECKUE
3HAHUS IS OOBSICHEHUS W TPEACKA3aHHs SIBJICHUM, YCTAHOBJICHHUS MPUYMHHO - CJIEICTBEHHBIX
CBsI3€, CpaBHEHUS U Kiaccu(UKaIuK SBIECHUH U T. 1.). HecyliecTBeHHbIE OMUOKU OMPEIeNSIIOTCS
HETMOJIHOTOM OTBeTa (HampuMep, YIYIICHHE M3 BUIA KaKoro-inbo HexXxapakTepHOro (axkra mpu
XapaKTepUCTHKE BEIECTBa, mporecca). K HUM MOXXHO OTHECTH OTOBOPKH, OMHCKH, JOMYIICHHBIE
10 HEBHUMATEIBLHOCTH (HAmpuMep, B ABYX U 0ojee YpaBHEHUAX PEAKIUN JUCCOLUAIMH B TTOJTHOM
MOHHOM BHJE JOMYyIIeHa OJHA OIMOKa B 0003HAYeHHWH 3apsja MOHA). Pe3ynbraTel 00y4deHHS
MIPOBEPSIFOTCS. B TMPOIECCE YCTHBIX W TMHCHbMEHHBIX OTBETOB OOYYAIOIIMXCS, a TakkKe Mpu
BBITIOJIHEHUU UMU XUMHYECKOTO IKCIIEPUMEHTA.

42



Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI
XUMUs

1. Heab u 3aa1a4n TUCHUTILIHHBI

[lens m3ydyeHus AuCUMILIMHBL: DOPMUPOBAHHE COBPEMEHHOIO XMMHYECKOTO MBIIUICHUS U
BOCIIUTAHUE XHMMHMYECKOW KYJIbTYpbl, IIyTEM TEOPETHYECKOW M IPAKTUYECKOW IOATOTOBKHU
0o0yyaroIuxcsi M0 OCHOBHBIM ((yHIAMEHTAJIbHBIM) pa3fellaM XHMHH, C Y4E€TOM COBPEMEHHBIX
TEHJCHUUN Pa3BUTHUS HAYKHU.

3ajauu AUCUUILIMHBL JOOUTHCSA IPOYHOIO YCBOEHHUSI OCHOBHBIX 3aKOHOB U TEOPUHM XUMMH, YTO
IIO3BOJIUT KAk COBEpPLICHCTBOBAaThH Y€  CYIIECTBYIOLIME, TakK M  CO3[aBaTb  HOBBIC
IIPOU3BOJICTBEHHBIE IIPOLIECCHI.

BripaboTaTh HaBBIKM CAaMOCTOSTEILHOTO MTPOBEACHUS JIAOOPATOPHBIX SKCIIEPUMEHTOB H
0000111eHUs HA0II01aeMbIX PE3Y/IbTaTOB, KOTOPbIE MTO3BOJIAT CO3/1aBaTh COEJMHEHNUS, COCTAaBbI U
MaTepuaibl ¢ TpedyeMbIM HaOOpOM CBOMCTB, a TAK)KE UCCIIE0BATh U aHAJIM3UPOBATh MATEPHAJIbI

2. CTpyKTypa IHCHHUIIHHBI

2.1.Pacnpenenenne TPYAOEMKOCTH IO OTACIBHBIM BHIaM YYEeOHBIX 3aHATHH, BKIIOYas
camocrosTensuyto padory: JIk — 17 u; JIP — 34 u; CP — 57 4.
OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI cocTaBiiseT 144 yacoB, 4 3a4eTHBIX €IUHUIL

2.2. OCHOBHBIE TEMBI JUCIATUINHDI;

. CTpoeHue aToOMOB ¥ MOJIEKYJI.

. DHepreTuKa XUMUYECKHUX MPOIIECCOB.

. CKopOoCTh ¥ MEXaHU3M XUMHUYECKOT0O MpoIIecca.

. PacTBOpBI M Apyrue AuCIEpCHBIE CUCTEMBI.

. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINHU U DJIEKTPOXUMHUYECKUE TTPOLIECCHI
. XMMUS METaJJIOB U HEMETAIIOB

. XUMHUS KOMIUIEKCHBIX COSTMHEHUH

. OCHOBBI aHATUTHYECKON XUMUH.

coONOoO OlTh~ WN -

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeHIMiA)

[Tponiecc u3yyeHMs AMCLUUIUIMHBI HampaBieH Ha (OPMHUPOBAHME CIEAYIOIIMX KOMIETEHIUH
OIIK-2: crmocoOHOCTh NPHUMEHSATh CHUCTeMY (YHIAMEHTAIBHBIX 3HAHUH XUMHH IS
UACHTUPUKAIMY, (GOPMYIUPOBAHUS U PELICHUS TEXHOJIOTHYECKUX MPOOIeM JIeco3aroTOBUTEIBHBIX
U JiepeBornepepadaThIBAIOIINX POU3BOICTB.

ITK-9: roToBHOCTb NPUMEHATH 3HAHUS U TpeOOBaTb OT MOJYUHEHHBIX BBIOJIHEHUS MPAaBUI
TEXHUKHU 0€30MacHOCTH, MPOU3BOACTBEHHON CaHUTApUH, MMOKAPHOU 0€30MaCHOCTH U HOPM OXpaHbl

Tpyda

4. BuJa NpoMe:KyTOYHOI aTTeCcTallMU: SK3aMeH

43



IMpunoxenne 3

IIpomoxon 0 0onoineHusAX u usMEHeHUAX 6 padoueil npozpamme
na 20 __ -20 YueoHwlit 200

1. B paGouyto nporpammy o IUCHUIUIMHE BHOCSATCS CIEAYIOUINE TOTOTHEHHUS:

2. B pabGouyto nmporpaMmy 1o AUCUUIIIMHE BHOCSATCS CIEAYIOIUE U3MEHEHUS:

IIporokon 3acenanus kadeapbr Ne OT «__ » 20 r.,

(paspabomuux)

3aBenyromnuii kageapoit

(noonucs) (®.1.0.)
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IIpunoxenue 4

OOHJA OMEHOYHbLIX CPEACTB AJIA TEKYIIEI'O
KOHTPOJIA YCIEBAEMOCTH 11O JUCHUITJIMHE

1. Onucanue oHaa OLIEHOYHBIX CPEACTB (MACHOPT)

Ne Dj1eMeHT DOC
KOMIIETEH Tema
- KOMIIETeHIIMH
OIIK-2 criocoOHoCTh TpuMeHATh | 1.Ctpoenue aromoB u moJiekyn | Tecr
CUCTEMY Kp
(byHHaEAeHTaHBHHX 2.9HepreTuKa XMMHUYECKUX Tect
3HAaHUM XUMUU TS MPOIECCOB -
UJIeHTU(UKAIIY, p
(bOpMyTHPOBAHHS H 3.CKOpOCTh 1 MEXaHHU3M Tect
perenus XUMHUYECKOTO Ipoliecca Kp
TEXHOMOTHYCCKHX 4. PacTBOpPHI U APYTrUe Tect
npo6iiem JTUCTIEPCHBIE CUCTEMBI. Tect
J1€C03aroTOBUTENbHBIX U | 9-OKUCIHMTENBHO- Tecr
HepeBQHepepa6aTLIBaK)m BOCCTAHOBUTCIIbHBIC PCAKIIHNU U Kp
WX TIPOU3BOJICTB AJIEKTPOXUMHUUYECKHUE MPOIECCHI
6.XuMHS METAJLIIOB U Tect
HEMETaJIOB Kp
7.XUMHSI KOMILIEKCHBIX Tect
COEIMHEHUI Kp
8.0OCHOBBI aHAIUTHYECKOM Tect
XHMUH Kp
I1K-9 TOTOBHOCTb IMPUMEHSTh 1.Ctpoenue atoMoB u Mosiekyn | Tect
3HaHUS U TpeOOBaTh OT Kp
[IOJYMHEHHBIX 2.DHepreTuka XUMHUECKUX Tecr
BBITIOJIHEHHSI TIPABHII MPOLIECCOB Kp
TEXHHKH 0E30aCHOCTH, | 3.CKOpOCTh ¥ MEXaHH3M Tect
TIPOU3BOJICTBEHHONU XUMHYECKOI0 ITporecca Kp
CaHUTapuH, MOkKapHOU 4.PacTBOpHI U ApyTHUE Tect
Ge3omacHOCTH 11 HOPM JUCTIEPCHBIE CUCTEMBI Kp
OXpaHel TpyJa 5.0kuCIUTENBHO- Tect
BOCCTAHOBUTEJIBHBIE PEAKIIUU U
3JIEKTPOXMMHYECKHUe nporecch | XP
6.XuMHS METAJIJIIOB U Tect
HEMETaJIOB Kp
7. X¥WMUS KOMITJIEKCHBIX Tect
COCTMHCHUN Kp
8.OCHOBBI aHAJTUTHYECCKOI Tect
XUMHUHN Kp
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2. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUA KOMIeTeH it

IlokazaTenu Onenka Kpurtepun
3Harb oOyyaromuiics 0OHapy K1 3HAHUE BCETO
(OIIK-2):  nepuommuecknit  sakon  JLW. y4e0HOro MaTepyaa, ero OTBET MOJIHbIN
MeHaeneeBil; OCHOBHBIE BHIbI M XapaKTEPUCTHKU ¥ TIPABHIIBHBLI HA OCHOBAHHMH
XAMHYECKO# CBSI3H; BO3MOXKHBIC SHEPTETHUCCKUE OTJIM'THO W3ydeHHBIX TEOpHil; MATEpHAN H3NOKEH
SIBIICHUS. TPH XAMHYECKHX PCaKUHUsX, a TaKKe o .
B OIPENICTICHHOM JIOTUYECKOM
(bakTopsl, OIIPEIETSIONINES HAaIPaBICHUS ]
CaMOIMPOU3BOIBHOIO TIPOTCKAHUSI XHUMHYIECKHX TIOCTICAOBATCIEHOCTH, OTBCT
peakumii; CyIIHOCTh OOPAaTHMOCTH XHMHYECKHX CaMOCTOATC/TLHBIN
peakiuii U CBOHCTBA XMMHYECKHX DPAaBHOBECHI; 00y4aroLuiicst OOHAPYKHII 3HAHUE BCETO
crocoOBI BBIpaKEHHUS KOHLIEHTpaLUH Hu y4ebHOro
(u3uyeckre CBOHCTBA PacTBOPOB; OCOOCHHOCTU Marepuana, ero OTBET MOJIHBINA U
(usnko-xuMuIECKHX CBOJCTB pacTBOpPOB MPaBUJIBHBIM Ha OCHOBAHUH U3YYCHHBIX
DIIEKTPOIIMTOB;, CBOMCTBA U  3aKOHOMEPHOCTH X0pOo1IOo TEOpHii; MaTepHAI 13-
NOBEJICHUS.  JICIIEPCHBIX ~CHCTEM; OCHOBHBIE JOeH B ONpPeeeHHOi TOrHIecKoit
3aKOHOMEPHOCTH  IIPOTEKAHUSI  OKHCIIHTEIbHO- [TOC/IE/I0BATEBHOCTH, TIPH 3TOM
BOCCTAHOBHTEJIBHBIX  IIPOILIECCOB,  OCHOBHBIE
o JIOTYIIEHBI IBE-TPH HE-
NOHATUSL AHAIUTHYCCKOM XHMHH W METOMBI
aHaiuM3a; INpaBHIa W [PUEMbl  BBIMOIHECHHS CYIECTBEHHbIE OLINOKH, NCTIPABICHHbIC
1a60paTOPHOr0 XUMUYECKOTO SKCIIEPUMEHTA. 10 TPEOOBAHMIO NPEIIOAABATELS
(TIK-9): ocHOBHbIE (DU3UKO-XUMHICCKUE 1OBJIETBO- 00y4aronuiicss 0GHapy KK IIPOOEIBI
XapaKTePUCTHKHU BELIECTB-3arPs3HATEINCH y B 3HAHHSIX OCHOBHOTO Y4eGHOTO
MPOU3BOACTBEHHON U MPUPOTHON CPEIBL; PHUTECJIBHO MaTepHaa, ero OTBET HeMoMHbIH,
3KOHOMEPHOCTH MPOTEKAHHA XHMHICCKHX HECBS3HBL
HPOIIECCOB B OKPYKAIOIIEH cpejie; MpaBuia u
[PHUEMBI BBIOJIHEHHUS JTa6OPATOPHOTO
XUMHUYECKOTO IKCIIEPUMEHTA
Ymers
(OIIK-2): npuMeHSTh HEPUOANYECKHH 3aKOH U
HNEPUOAUYECKYIO CHCTEMY IS XapaKTePHCTHKH
CBOWCTBA XHMHYECKHX O3JEMEHTOB U  HX
COCIIMHEHNUIT; OOBSICHATD MPOSBISIEMYIO aTOMaMU
BaJICHTHOCTb u [POTHO3UPOBATH
[POCTPAHCTBEHHOE CTPOCHHE MOJICKY; AaBaTh
TEPMOIMHAMUYECKYIO XapaKTEPUCTHKY
XUMHUYECKOTO IPOIECCa; NPUMEHATh TaOJUIIbI
KOHCTAHT  XMMHYECKOTO  paBHOBECUS  IJIsl
OIIpeIeTCHUS HaNpaBJIeHUI [POTEKAHUS
XUMHUUYECKUX peaKlUii; IPUMEHATh 3aKOHbI Payiis
u Baar-Todda mis xapakrepucTHKN GUINISCKAX
CBOWCTB  pacTBOpOB;  IPUMEHSATH  TEOPHUIO
JIEKTPOITUTHIECKON JMCCOLMALIAH LTSI .
XapaKTEPUCTHKH CBOICTB PacTBOpPOB 00y4aroIIHiCs 00HAPYKHUIT CyIiie-
ICKTPOIMTOB; NPUMEHSTh Uil cocrapichus | HEYMOBJET- | CTBEHHbIC POOEIBI B 3HAHUSIX
ypaBHennii OBII; HpOBOAWTH KayeCTBEHHEIH 1 | BOPUTEJBHO | OCHOBHOIO y4eOHOIo MaTepuasa u

KOJIMYECTBEHHBIN aHAJIU3 BEILIECTBA

(ITIK-9): 06OCHOBaHHO OCYIIECTBISITH  BBIOOP
MeToaa u MCTOOUKH aHaJIu3a, MpOBOIUTH
KQueCTBEHHbII W  KOJMYECTBEHHBIN  aHaIu3
pa3IMYHBIX  OOBEKTOB; oOpabarbiBaTh U
MPEACTABIIATh pe3ysibTaTel aHaIu3a B
COOTBETCTBUU c METPOJIOTHYECKUMHU
TpeOoBaHMAMH; 00OpaInaThcs € aHAIMTHUYECKUM
o0opynoBaHueM H MEpHOW  MOCYJOH;
UCTONb30BaTh CIPABOYHYIO JHUTEpATypy Ul
IIPOBEACHUS THTHEHNUECKON OLIEHKHU 3aTrpsI3HEHUS
IIPOU3BOJICTBEHHON U MPUPOIHON CPEABIL.
Baagers

(OIIK-2):¢criocoGHOCTBIO MPAKTUYECKOTO
MIPUMEHCHUA NIEPUOANICCKOTO 3aKOHA U
nepuoauueckoi cucremsl .M. Menneneesa;
CcIocOOHOCTHIO IPUMEHEHHS! TAHHBIX 00 SHEPTHH
XMUMHYECKOH CBS3M JUISl OLIEHKU IPOYHOCTH
MOJIEKYJI; HABBIKAMH ITPOBEACHUS

JIOTTYCTHJI TPyOBIEe OMTUOKH
MIpY OTBETE
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TEPMOJMHAMUYECKUX PACUETOB; CTIOCOOHOCTHIO
BBISIBJICHUsI 00paTHMBIX PEaKIUii U pacuyera
XapaKTEePUCTUK COCTOSIHUSI PABHOBECHS
KOHKPETHBIX PEaKIHii; CIOCOOHOCTH MPOBOJUTH
pacyeTsl KOHIIEHTpaNnii pacTBOPOB;
CHOCOOHOCTBIO MPUMEHSITh METOJIbI OIPEICIICHUS
pH pacTBOpOB; CrIOCOOHOCTEIO MPUMEHSTH
METO/IbI BHIIIOJIHEHNST XUMUIECKUX
71a00paTOPHBIX IKCIIEPHUMEHTOB; CTIOCOOHOCTHIO
IIPOTHO3UPOBATH BO3MOXKHOCTb
camorpou3BoibHOro porekanmst OBIT;
CHOCOOHOCTBIO MPUMEHATh METO/IBI AHAIN3A U
OLICHKH JIa00PAaTOPHBIX UCCIIE0OBaHMUI.

(IIK-9):  MerogamMu  NPOBEACHHS  XUMHKO-
AQHAJIUTHYECKOTO KOHTPOJISI BPEIHBIX BEIOPOCOB B
MIPOM3BOJICTBEHHYI0 M OKPYXAIOUIyl0 Cpeny,
TCOXUMHUYCCKUX  HCCICAOBaHMMA, 0OpabOTKH,
aHalM3a U CHHTE3a NPOM3BOJICTBEHHOM, MOJIEBOI
1 1mabopaTOpPHOI HSKOJIOTHYECKOW HH(OPMAIUH,
METOJaMH  COCTAaBJICHHS  OJKOJOTHYECKHX U
TEXHOTEHHBIX  KapT, cbopa,  00OpaboOTKH,
CHCTeMaTH3alnH, aHAIN3a HH(POPMAIIHH.
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[lporpamma cocTaBieHa B  COOTBETCTBUM C  (efepallbHBIM  TOCYIapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEro 0Opa3oBaHUs MO HampaBieHuto noarotoBku 35.03.02
TexHOJIOTHS JIECO3arOTOBUTENBHBIX U JIEpeBOIepepadaThIBAIOIINX MPOU3BOJICTB OT «20» OKTIOps

2015 1. Ne 1164

nJist Habopa 2016 roaa: u yueonbm wianom ®I'BOY BO «bpl'Y» mist ounolt hopmbl 00ydeHus OT

«06y» urons 2016 r. Ne 429

nJist Ha6opa 2018 roaa: u yueonsm wianom GI'BOY BO «bpl'Y» mist ounolt hopmbl 00ydeHus OT

«12» mapra 2018 1. Ne 130

IIporpammy cocraBuiI:

Jlanuna C.®, noueHT, K.hapM.H

Pabouas mporpamma paccMOTpeHa ¥ yTBEpKIeHA Ha 3aceqanuu kadeapsl DbXuX
ot «13» nexabpst 2018 r., mporokoa Ned

3aBenyronmii kapeapoit DbXKuX M.P. EpodeeBa
COI''TACOBAHO:

3aBenytomiuii Boimyckaromieit kageapoit BullJIP B.A. lBanos

Jupexrop Onbmmorexn T.®. CoTHuk

Pabouas nporpamma ogoOpena meronudeckoii komuccueit EH ¢dakynbrera

OT «__ » 20 1., mpoTtokon Ne

[Ipencenarens METOAMYECKON KOMUCCUU (DaKyTbTETa M.A. Bapnausn
COT'JTACOBAHO:

HavaneHuk

y4e0HO-METOIMYECKOTO YIIPaBIICHUS I'.I1. HexxeBeny

Perucrpanmonnsiii Ne

(memoouueckuti omoen)
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