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

Buj nesiTeJIbHOCTH BBINTYCKHUKA

JucnurniauHa — OXBaThIBA€T  KPYr  BOINPOCOB,  OTHOCAIIUMXCS K  MPOU3BOJICTBEHHO-
TEXHOJIOTHYECKOU BUAY HpO(i)eCCHOHaJIBHOI;'I ACATCIIbHOCTH BBIITYCKHUKA B COOTBCTCTBHUU C
KOMITETCHIIMSIMU ¥ BUJAMU JESATEIHbHOCTH, YKa3aHHBIMHU B y4eOHOM ITUTaHE.

Meab AMCIUATIMHBI

DopMHpPOBAHHE COBPEMEHHOTO XHUMHUYECKOTO MBIIIJICHUS ¥ BOCIUTAHUE XUMHYECKOU
KYJIBTYPBI, TyTeM TEOPETHYECKONH W MPAKTUYECKOW TOJITOTOBKM OOYYAIOMIMXCS IO OCHOBHBIM
(byHIaMeHTaIbHBIM) pa3zeiiaM XUMUH, C Y4€TOM COBPEMEHHBIX TEHACHITUI pa3BUTHS HAYKH.

3agauu QM CHUIIAHBI

JIoOUTBCSI MPOYHOTO YCBOCHHS OCHOBHBIX 3aKOHOB W TEOPUHA XHMMHH, YTO ITO3BOJHUT Kak
COBEPILIEHCTBOBATH YK€ CYILIECTBYIOIINE, TaK M CO3/1aBaTh HOBBIE IPOU3BOJICTBEHHBIE IIPOLIECCHI.

BripaboTath HaBBIKM CaMOCTOSITEIBLHOTO TIPOBEICHUS JAOOPATOPHBIX OSKCIEPHUMEHTOB H
00001eHNsT HAOIIOJaEMBIX PE3YJIbTaTOB, KOTOPBIC MO3BOJIAT CO3JaBaTh COCAMHECHHS, COCTaBbI U
MaTepHaibl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAK)KE MCCIICOBATh M aHAITM3UPOBATh MaTEPHUAIbI.

Kon Coaepixanue Ilepeyens nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHs 10
KOMIIeTEeHIIUH KOMIIeTeHIH AUCIHHILIMHE
1 2 3
OK-7 CIOCOOHOCTH K 3HATB: COJCP)KAHHE TPOIECCOB  CAMOOPTraHM3alUH |
CaMOOPTaHU3aLUN 1 caMmoo0Opa3zoBaHMs, WX OCOOEHHOCTH M  TEXHOIIOTHH
caM00OPa30BaAHHIO pealn3anuy, HUCXONd M3 LEICH  COBEPIIEHCTBOBAHUSA

npogecCHOHANBEHON AEATENLHOCTH.

yMeThb. IUITAHUPOBATh LEJW U YCTAHABIUBATh NPHUOPUTETHI
OpU  OCYLIECTBICHUH  JESATEIBHOCTH;  CAMOCTOSITEIBHO
CTPOMTH TIpOLIECC OBIAACHUs HHpOpManuei, oToOpaHHOH H
CTPYKTYPUPOBAHHOW AJIS1 BBIIOJIHEHUS NPO(ECCHOHATBHOM
JeSITeIbHOCTH; MIPOBOJUTH KPUTUYECKUN aHaIn3
JIOCTOBEPHOCTH XUMHUUECKOH MH(POPMAIH, TOCTYNAIOMIEH 13
Pa3HBIX HICTOYHHUKOB.

BJIa/IeTh: TEXHOJIOTHAMHU OpraHu3alun npoiecca
caM000pa3oBaHUsl M CaMOOPraHM3alMU;  HpUEMaMH
IeJIeTIoNIaraHusl BO BPEMEHHOH IepcHeKTuBe, Ccrocodamu
TUTAHUPOBAHUS, OPraHU3alUU, CAMOKOHTPOJISI M CAMOOLICHKH

JIeATEIbHOCTH.
OIIK-2 CIIOCOOHOCTH 3HATh: nepuoanueckuii 3akoH JI.M. MenaeneeBa; OCHOBHbIE
NPUMEHATH CUCTEMY BUIbLI U XapaKTCPUCTUKU XUMHUYECKOU CBsI3H, BO3MOXXHEIC
(YHIAMEHTaIbHBIX OHEPreTUYECKUE SIBICHUS NPH XHMHUYECKUX pEaKIHsiX, a
SHAHMH XHMHH IS TaKKe (bakropsbl, OIpEACIISIONINES HAIpaBJIeHHs
wrenTHbuKAIIH, CaMOMPON3BOJLHOIO  NPOTEKAHHS  XUMHYECKHX  PeaKLmii;
CYIIHOCTh OOpPaTHMOCTH XMMHUYECKHUX PEaKlWil M CBOMCTBA

(dbopMynupoBaHus U .
XUMHYECKHX paBHOBECHIA; CIIOCOOBI BBIPQKCHHS
PCHICHHA KOHIIGHTpalMii ¥  (QU3WYEeCKHe CBOWCTBA  PacTBOPOB;
TCXHOJOTHICCKIX 0COOCHHOCTH  (PM3UKO-XMMHYECKHX CBOWCTB  PacTBOPOB
npoGiem SJICKTPOJIUTOB; CBOWCTBA W 3aKOHOMEPHOCTH ITOBEICHHS
JICCO3ArOTOBUTCIIBHBIX | nucriepCHBIX CHCTEM,; OCHOBHEIE 3aKOHOMEPHOCTH
u NPOTEKAHUS OKUCIHUTEIHbHO-BOCCTAHOBUTEILHBIX MPOIECCOB;
nepeBoriepepabarTbiBa | OCHOBHBIC TIOHATHSA AaHAIMTHYECKOH XUMHMH M METOJBI
IOIIUX TTPOM3BOJCTB aHaIW3a; MPaBUJIa M TPHEMbl BBIMOJHEHHUs J1aOOPATOPHOTO

XUMHYCCKOI'0O SKCIICPUMEHTA.

YMETh: IPUMEHATH nepnozmquKHﬁ 3aKOH U IICPUOANICCKYIO
CUCTCMY IJId  XapaKTCPUCTUKU CBOICTBA XHUMHMYCCKHUX
OJICMCHTOB M HUX COCZII/IHCHHfl; OOBSACHATD IIPOABIIICMYTO
aToOMaMM BAJICHTHOCTb M IIPOTHO3UPOBATE MPOCTPAHCTBEHHOC
CTPOCHUC MOJICKYJI; JaBaTb TCPMOJNHAMUYCCKYIO
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XapaKTepUCTUKY  XHUMHYECKOTO  TpoIecca; IPHUMEHATh
TaOJIMIBI ~ KOHCTAaHT  XWMHYECKOTO  paBHOBECHS IS
OTpeieNiCHUs] ~ HANpaBICHUH  TPOTEKAaHUS  XUMHUYECKHX
peaknwii,; TpUMEHATh 3aKoHBI Payns m Bawrt-T'odda mrst
XapaKTePUCTUKH  (U3WYSCKUX  CBOWCTB  PACTBOPOB;
MPUMEHATh TCOPHUIO AJICKTPOJIUTHUECKON ITUCCOIMAIAN IS
XapaKTePUCTUKH  CBOWMCTB  pPacTBOPOB  DIEKTPOJIHTOB;
MPUMEHATH JUIsi cocTaBieHus ypaBHenuidt OBII; nmpoBomuTh
KaueCTBCHHBII M KOJIMYCCTBCHHBIN aHAIN3 BEIIECTBA
BJIAJI€Th: CIIOCOOHOCTHIO IPAKTUIECKOTO MTPUMEHEHUS
MEePUOUYECKOr0 3aKOHA U Mepuoinueckoit cuctemsl 1.
MemnzeneeBa; CriocCOOHOCTHIO PUMEHEHHS TAHHBIX 00
SHEPTHH XUMHYECKOHW CBA3H IS OIICHKH MPOYHOCTH
MOJIEKYJT; HaBBIKAaMH MTPOBEICHHS TEPMOAMHAMUIECKIX
pacyeToB; CIIOCOOHOCTBIO BBISIBJICHUS OOPATUMBIX PEAKIIHA U
pacdera XapaKTepUCTHK COCTOSHUS PaBHOBECHSI KOHKPETHBIX
peakIuii; ClToCOOHOCTH POBOANTH PACUESTH KOHIICHTPAITHA
PacTBOPOB; CITIOCOOHOCTHIO MPUMEHSITH METOIbI OTIPEICICHHUS
pH pacTBOpOB; CIOCOOHOCTBIO MPUMEHSITH METOIbI
BBITIOJTHEHHSI XHMHYECKUX JTA00PATOPHBIX SKCIIEPHUMEHTOB;
CIOCOOHOCTHIO IIPOTHO3MUPOBATH BOZMOXKHOCTD
camonpou3BosibHOTO TpoTekanust OBII; crtocoGHOCTRIO
MIPUMEHSATh METOBl aHaJM3a U OIIEHKH JTab0paTOPHBIX

UCCIIEAOBAHUMN.

ITK-9 TOTOBHOCTH 3HATh: OCHOBHBIE (DU3UKO-XMMUYECKUE XaPaKTEPHCTHUKHU Be-
OPUMEHSATH 3HAHUS U LIECTB-3arPSA3HUTENCH MPOU3ZBOJACTBEHHOM U MPUPOJHOMN
TpeGoBaTh OT CPeBl;  3AKOHOMEPHOCTH  MPOTEKAHMA  XHMHYECKHX
10 TYHHEHHbIX NPOLIECCOB B OKpYy)KawoIIel cpenie; TpaBHia W HPUCMBI
BBITTOJHEHHST TIPABILT BBITIOJTHEHHS JTAOOPATOPHOTO XUMUIECKOTO SKCIIEPHMEHTA.
- yMeTh: OOOCHOBAaHHO OCYIIECTBJISATh BBIOOD mMeToxa  u

METOAHUKU aHaJim3a, IMPOBOJAUTH Ka4C€CTBCHHBIN u
Gesomacrocty, . KOJIMYECTBEHHBII aHaIN3 Pa3IMYHbBIX 00BEKTOB;
HPOU3BO/ICTBCHHON 006pabaThiBaTh M TPEJCTABIATh pPE3yNbTaThl aHAIM3a B

CaHUTAPUHU, IOXKAPHOH | cooTBeTCTBMM ¢ METPOJSOTMUCCKMMH — TPEGOBAHISMY;
0€30MacHOCTH ¥ HOPM o0pallaThCsi ¢ aHAIUTUYCCKUM OOOPYIOBaHHEM W MEPHOH
OXPaHbI TpyAa NOCY/IOi; HCIIOJIb30BaTh CIPABOYHYIO JIUTEPATypy JUIs
MPOBEICHHSI TUTUCHNYECKOM OLICHKH 3arpsi3HEHHS
IIPOU3BOJICTBEHHON U IIPUPOJHOM CPEJIbI;

BJIA/IETh. METOJAaMU IPOBEJCHUS XHMHKO-aHAJIHTHYECKOTO
KOHTpPOJISI BpEIHBIX BBIOPOCOB B IPOHM3BOJICTBEHHYIO H
OKPYKAaIOIIyl0  Cpely, TIeOXMMUYECKUX HCCIIeIOBaHu,
00paboTKy, aHAIM3a U CHHTE3a MPOU3BOJICTBEHHOM, MOJIEBOM
U 71a0OpaTOpPHON SKOJOTMYECKOH WH(OpMALUK, METOJaMH
COCTaBJICHHsI HKOJIOTHYECKHX M TEXHOTCHHBIX KapT, cOopa,
00paboTKH, CUCTEMAaTH3AIIUH, aHaJ3a HHPOPMAITUH.

2. MECTO [JUCHMIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBI

Huctummaaa b1.B./IB.03.01 Xumust OTHOCHUTCS K 3JIEKTHUBHOHN YacTH.

JlucuuruinHa XuMHs Oasupyercss Ha 3HAHUSX, [OJYYEHHBIX NpPU HM3YyYEHHH Y4eOHBIX
JUCIUIUIMH OCHOBHBIX 0011e00pa3oBaTeNbHbIX MpOrpaMM XHUMHUH, (GU3UKH, MaTeMaTHKH,
6uonoruu.

XuMusT ~ TIPENCTaBIsSCT  OCHOBY  JUIA  W3YYEHHUS  JUCHUIUIMH:  0Ee30MacHOCTh
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KUBHCACATCIIBHOCTH, MaTCPHUATTOBCACHUC, TCXHOJIOI'UA KOHCTPYKIIMOHHBIX MaTCpHaJIOB

Takoe cucTeMHOE MEXAUCIUIUIMHAPHOE M3YyYEHHUE HANpaBiI€HO Ha JIOCTHIKEHUE
tpedyemoro ®I'OC ypoBHS MOATOTOBKH 1O KBaTM(UKAIIMN OaKaiaBp.
3. PACIIPEJEJEHUE OFBEMA JTUCHUIIJINHBI
3.1. Pacnipeesienue o0beMa TUCHMILIMHBI 10 GopMaM 00yUeHUst
Tpyooemkocmob Oucyuniutsl 6 uacax
E § § Buo
< S N o 3 npomeoicy
Dopma S : § § S Koumponw mounou
o0yuenusn S 2 & 2 3 E Has ammecma
Q >
SEE S| s« |52 §~§ S| S | paboma yuu
S s S S |[s| § S8 2§
Q Q S N S |83 ¥R N
205 S| £ 5|Sg FET 5
X|o| 8 | | 8 S OKF| O
1 2 3 4 5 6 7 8 9 10 11
Ounas 1 1 | 144 | 51 | 17 | 34 - 48 1k 9K3aMEeH
3aounas - - - - - - - - - -
3aounas - - - - - - - - - -
(ycxopeHHoe
oOyueHue)
O4Ho-3204Has - - - - - - - - - -

3.2. Pacnpenenenue o6beMa JMCHMIJIMHBI 10 BUIAM Y4eOHbIX 3aHATHIH M TPY10eMKOCTH

6 m.u. ¢ Pacnpeodenenue
Tpyoo- UHMEPAKMUGHOI, no cemecmpam,
Buo yueonuvix 3anamuii eMKOCmb | GKMUG-HOIl, UHHO6A- uac
(uac.) UUUOHHOUL popmax, 1
(uac.)
1 2 3 4
|. KonTakTHasi padoTa 00y4yaromuxcs ¢

npemnoaapareJieM (Bcero) o1 40 51
Jlexmm (JIk) 17 6 17
JlaboparopHsie padots! (JIP) 34 34 34

KontponbsHas pabora* + - +

I'pynmoBsie (MHAMBHUYANbHBIC) KOHCYIbTAIANA ™ + - +
I1.CamocTosiTe/ibHAsA padoTa 00y4aIOIIMXCS 48 ) 57

(CP)

[ToaroroBka k nabopaTopHbIM paboTaM 25 - 34
IToAroToBKa K 9K3aMeHy B TEUEHHE CEMECTpa 10 - 10
Brinonnenne KOHTPOIbHON pabOTHI 13 - 13
I11. IIpomMexkyTOUHAS aTTECTALUS SK3aMEH 45 36
OO6mr1ast TPyT0EMKOCTh AUCIIUTLTAHBI Jac. 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-
Haumenoganue (uac.)
membl membl OUCYUNTIUHbL kocimb, yuebOHbvle 3aHAMUA camocmosnme
(uac.) nbHaA
F— nabopamopnvie paboma
pabomol ooyuaro-
wuxcs
1 2 3 4 5 6
1. CrpoeHne aToMOB 1 MOJIEKYT 14 2 10 2
2. OHepreTuka XUMHYECKUX 12 2 2 8
IIPOILIECCOB
3. CKOpOCTh U MEXaHU3M 13 2 4 7
XHUMHYECKOTO Tpolecca
4. PacTBopEI 1 Apyrue nucnepcHsie 14 3 6 5
CHCTEMBI
5. OXHUCINTEIIHHO- 13 2 4 7
BOCCTaHOBUTEIILHBIC PEAKIIMU U
AIIEKTPOXUMHUECKHE MPOIIECCHI.
6. XHUMHAS KOMIUIEKCHBIX 12 2 2 8
COCIUHCHHUH
7 XuMU METAJJIOB Y HEMETAIJIOB 11 2 4 5
8. OCHOBBI aHATUTUYECKON XUMUH 10 2 2 6
HUTOIOo 99 17 34 48
4.2. CopepxaHue JMCUMILIMHBI, CTPYKTYPMPOBAHHOE 110 pa3/iesiaM U TeMaM
Buo
3AHAMUA 6
No Haumenoeanue UHMEPAKMUBHOII,
membul membl Cooepircanue 1eKYUOHHBIX 3AHAMULL aKmueHoil,
oucyuniumnbl UHHOBAUUOHHOTL
¢popmax,
(uac.)
1 2 3 4
1. Crpoenue CrpoeHue aTOMOB U CUCTEMaTHKa XUMUYECKHUX 3JICMEHTOR. KomrmsrorepHast
aTOMOB U OCHOBHBIE CBEJICHUS O CTPOSHHU aTOMOB. M30TOMBI. Npe3eHTANHUS
MOJIEKYJI. CoBpEMEHHOE TIOHATHE O XUMHUECKOM DJIEMEHTE. 4 (4aca)

CBA3b.

OnexkTpoHHBIe 000I0YKK aTOMOB. JIBOMICTBEHHAsS
KOPITYCKYJIAPHO-BOJIHOBAS PUPOIA FIEKTPOHA.
Pasmenienue 3neKTpoHOB B aToMaXx. DJIEKTPOHHbIE
aHanoru. [lepuonnueckas cucrema snemeHToB .M.
MenaeneeBa. I3MeHEHHE CBOMCTB XUMHUUYECKUX
3JIEMEHTOB. DHEPreTHUYECKHE XapaKTEPUCTUKHU ATOMOB.
Xumugeckas cBsi3b. OOpa3zoBaHUE MOJIEKYI U3 aTOMOB.
OCHOBHBIC BUJIBI M XaPaKTEPUCTHKN XHMHUICCKOU CBSI3H.
OCHOBHBIE MPEJCTABICHUS O KOBaJICHTHOU CBSI3U.
BaneHTHOCTS XMMHUYECKHX 3JIEMEHTOB. HacklaeMocTs u
HaIpaBJICHHOCTh KOBAJICHTHBIX CBs3eH. [ mOpuan3amnms
AIEKTPOHHBIX opoutaneii. [lomsiprocTs cBs3u. MonHas




DHepreTHka XVWMHUYECKHE CUCTEMBI X TEPMOIMHAMHIYECKHE TTapaMeTPhI Kowmmerotepras
XUMHYECKUX U cBO¥cTBa. XapaKTepUCTUICCKHE (DYHKITUH. MpEe3eHTAIHS
MIPOIIECCOB OHepreTudeckue 3PPEKTh XUMUYSCKUX PEAKIIUH. 2 (uaca)
BuyTpenHsisa sHeprus v sHTanbnus. TepMOXUMUYECKHE
3aKOHBI. DHTANBIH 00pa30BaHUS XUMUYCCKUX
coequHeHMH. TepMOXUMHUUECKUE PACUETHI. DHTPOIHS U e
M3MEHEHHUE MPU XUMUYECKUX Tporieccax U (a3zoBbIX
nepexoyiax. JHeprus ['no0ca u ee U3MEHEHHE TIPH
XUMHUYECKUX Mporeccax. XUMUYCCKasi KHHETHKA U
paBHOBecHE B TOMOTeHHBIX cucTeMax. CKopocTh
CKOpOCTh U CKOpOCTh XUMHUYECKHX PEaKITuii. ' oMoreHHbIC 1 -
MEXaHU3M TeTEPOreHHBIC CHCTEMBI. 3aBUCUMOCTh CKOPOCTH PeaKIui
XUMHYECKOTO OT KOHIICHTPAIIVH PEATUPYIOIINX BEIIECTB. 3aKOH JCHCTBUS
mporiecca. Macc. 3aBUCUMOCTh CKOPOCTH PEaKIUil OT TEMITEPaTyphI.

OHeprus aKTUBAIMK. YpaBHEHUE AppeHnyca. XMMHUECKOES
paBHOBecHe [ OMOTCHHBIN U T€TEPOTCHHBIN KaTaaus.
OcHoBHBIC (PaKTOPHI, ONIPEACIISIONINEC HATIPABJICHIE
peakuuii 1 xumMuueckoe papHoBecue. [Tpunmun Jle
IlaTense.

PactBopsl 1
IpyrHue
JUCTIepCHBIE
CUCTEMBI.

OOm1re NOHATHS O PACTBOPAX U AUCIEPCHBIX CHCTEMaX.
Knaccudukamnms nucnepcHbix cucteM. Cioco0sI
BBIPQXKEHHS COCTaBa PaCTBOPOB U APYTUX JUCIEPCHBIX
cucteM. PactBopumocTs. MI3MeHeHue 3HTaNbINN 1
SHTPOIUHM IIPU pacTBOpeHUH. I110THOCTE U AaBIeHKE TAPOB
pactBopoB. Da30BbIC NPEBPAIICHHUS B PACTBOPAX.
OcMoTuyeckoe naBieHue. Boaueie pactBopsl
a51eKTposnToB. OCOOEHHOCTH BOABI KaK PACTBOPUTEIISL.
OJIEKTPOIUTHYECKAs] TUCCOLMALINST; IBa BUIA
3NEKTPOJIUTOB. XapaKTepUCTUKA MOBEICHUS
1eKTposInTOB. CBONCTBA PacTBOPOB 3IEKTPOIUTOB.
CunbHbIe U cnadble 31eKTposInThl. VIOHHBIE peakuy U
paBHoBecus. [IpousBenenne pacTBOPUMOCTH.
ONeKTpoNUTHIECKast TUCCOLMALNS BOIBI. HOHHOE
MPOU3BEIACHUE BOJBI, BOJOPOAHBIN MTOKa3aTenb. I 'uaponus
COJICH.

OKHUCIIUTEIBLHO-
BOCCTaHOBUTEIb
-HBIE SIBJICHUS U
ANEKTPOXUMHUYE
-CKHe
MPOIIECCHI.

OKHCIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKITUH, -
cocraBjieHue ypaBHeHH. [ToHATHE 00 3JIEKTPOAHBIX
NoTeHIMaNax. ['aTbBaHUYECKUE AIIEMEHTHI.
DNEeKTPOABIDKYIIAs cuiia U ee u3Mepenue. CTaHaapTHBIHN
BOJIOPOJIHBIN 3JIEKTPO U BOJOPOAHAS IIKajia MOTEHIIUAJIOB.
KuneTuka »neKTpoaHbIX IPOLECCOB.

[IepBUYHBIEC raIbBAHUYECKUE DIIEMEHTHI,
AJIIEKTPOJIBIKYIIAS CUJIA, HATIPSDKEHUE U eMKOCTh
2JIeMEHTOB. TOIUIMBHBIC DIEMEHTHI. AKKYMYJIATOPHI.
Onexkrponus. IlocnenoBaTenbHOCTD 3IEKTPOIHBIX
nporeccoB. Berxon o Toky. 3akonsl dapazesi. OCHOBHEIE
BU/JIbI KOppo3un. Kiaccudukaiiyst KOppO3UOHHBIX
mpotieccoB. bopeOa ¢ koppo3ueit MetamioB. V3pickaHue
KOPPO3UOHHO-CTOMKUX MaTepHuasioB. MeTo bl

3aIUTH METAJJIOB OT KOPPO3uH. M30JIsIIuist MeTaioB oT
arpecCUBHOM CpeJibl; 3alIUTHBIC TOKPBITHS.
DNEKTPOXUMUYIECKIE METOIbI 3alUTHI (IPOTEKTOPHAS,
KaToJHAs U aHOIHAS 3amuTa). MI3MeHeHne CBOMCTB
KOPPO3UOHHOH CPE/Ibl; HHTUOUTOPHI KOPPO3HH.
DKOHOMUYECKOE 3HAUCHUE 3AIIUTHl METAILJIOB

OT KOPPO3UHU.




6. Xumust OO0mas XxapakTepUCTHKA U KIACCH(UKAIIHS METAJJIOB; -
METAJIOB U CTPYKTypa U (PU3UUECKUE CBOWCTBA METAIIIOB;
HEMETAIIOB AIIEKTPOHHOE CTPOCHUE METAJUIOB; METAIUTMIECKHUE CITIABHI;
XMMHUS S-METAJUIOB; XUMHS P-METAIJIOB; XUMUsl d-
METAJIJIOB.
CBOICTBa U PacIPOCTPAHEHHOCTh HEMETAIIIOB; 3JICMEHTHI
YETBEPTOU INIaBHOW MOATPYIIIIBI; 3JIEMEHThI MATOH IJIaBHOM
MOJITPYIIIBI; SJIEMEHTHI IIECTON TITaBHOM MOTPYIIIEI;
9JIEMEHTHI CEILMOM TIIABHOMW MOATPYIITHL.
7. Xumust CrpoeHune KOMIDIEKCHBIX COeTMHEHHI: OCHOBHBIE -
KOMILICKCHBIX MOJIOKEHUST KOOPJAMHAIIMOHHOM TEOPHH, KJIACCHI
COCTUHCHHUI. KOMIUICKCHBIX COCIUHCHHUI, TEOPUS KPUCTAIUTMYECKOTO
noJist. HoMeHkIaTypa KOMIUIEKCHBIX COSAMHECHUH.
M3omepus U qucconnanisi KOMIUIEKCHBIX COSTMHEHUH.
8. OCHOBBI OCHOBHBIC ITOHATHS U TEPMHHBI aHATUTHIECKON XMMHH. -
aHaymTUieckol | KadecTBeHHBIN aHAN3 XMMUYCCKUI aHAIH3,
XUMHUU UACHTHU(QHUKALNS HEOPTaHUUECKUX KATHOHOB H aHHOHOB.
KonnuecTBEeHHBINH XUMHUYECKUI aHATIU3.
WnctpymenTtanbhbie (PU3UKO-XUMUYECKH) METOIbI
aHaJIn3a.
4.3. JIabopaTopHbie padoThI
Buo
3AHAMUSA 8
N Homep Ovem UHMEPAKMUBHOII,
. memul Haumenosanue nabopamopnoii pabomot AKMUGHOI,
n/n (uac.) .
OUCUUNIUHbL UHHOGAUUOHHOUL
dopmax,
(uac.)

1 1. N3ydyeHne 0OCHOBHBIX KJIACCOB 4 JlabopatopHas paboTa

HEOPTaHMYECKUX COCTUHEHUI HCCIIEN0BATEIECKOTO
Tuna -4 (yaca)

2 1. Ornpeznenenne MOJISIPHOM MacChl 2 Jlaboparophas pabora

JKBUBAJICHTA METajljia HCCIICA0BATCIBCKOT'O
THma - 2 (Jaca)

3 1. Crpoerne atoma wu Ilepuomuueckas 4 JlaGoparopras pabora
cUCTEMa XHMHYECKUX »diemeHToB JI.H. HCCICA0BATEIBCKOTO
Menzeneesa Trmna - 4 (Jaca)

4 2. Omnpenenenne TemoBoro s dexra 2 JlaboparopHrast pabora
peaKImy HelTpanu3aiuy HCCIIEIOBATENLCKOTO

tuna - 2 (4aca)

5 3. Onpenenenne CKOPOCTH XUMUYECKOU 4 JlaboparopHas pabora
peakmun. M3ydenne XuMu4eckoro HCCIIEN0BATCIIECKOTO
pABHOBECHS! tina -4 (4aca)

6 4. [puroToBieHre PacTBOPOB 3aIaHHOM 2 JlaboparopHas pabora
KOHHCHTpaHI/H/I HUCCIICA0BATCIBCKOI'O

THma - 2 (Jaca)

7 4, N3ydeHue 31eKTpoIuTHIECKO 4 Jla6opaTopHas pabota

JMCCOLMALIMK U PEAKLIUi B pacTBOPax HCCIIEN0BATCIECKOTO
Trmna -4 (Jaca)
3IIEKTPOJIUTOB

8 5. N3ydenune okuCIuTeNnbHO- 2 JlabopaTophnas pabota
BOCCTAHOBHTENBHBIX PEaKITHii HCCIIEA0BATCIIBECKOTO

tuna - 2 (4aca)

9 5. N3ydeHune anekTpoXuMHIECKUX 2 JlabopaTophnas pabota
HpOHeCCOB HCCJIICA0BATCIBCKOT'O

THmna - 2 (4aca)
10 6. N3ydyeHne XuMHYECKUX CBOWCTB 4 JlaGopartopHas pabota
HUCCIICA0BATECIBbCKOI'O




MECTaIJIOB tumna - 4 (Jaca)

11 7. N3ydyeHne KOMIUIEKCHBIX COEUHEHUIN 2 JlaGoparopHas paborta
HUCCIICA0BATCIBbCKOT'O

tuna - 2 (4aca)

12 8. W3yyeHne Ka4eCTBEHHbIX PEaKkIuil Ha 2 JlaGoparophast pabora

KATHOHBI i AHMOHEI HCCIIEI0BATENBCKOTO
tuna - 2 (4aca)

UTOIo 34 34

4.4. CemuHapbl/ NpaKTHYECKHE 3aHATHS
Y4eOHBIM [JITAHOM HE MPEAYCMOTPEHO

4.5. KoHTpo/IbHBbIEC MEPONIPUATHSA . KOHTPOJIbHAsA padoTa

Lenb: 3aKperyieHne H3y4eHHOTO0 TEOPETUYECKOTO MaTepualia ImyTeM IpuoOpeTeHus] HaBBIKOB
MPOBEJICHUS XUMUYECKUX PACUETOB.

BbimonHAA,  KOHTPOJBHYIO  paboOTy  CTYASHT  JOJDKEH  IT0Ka3aTh  JIOTUYECKYIO
MOCIIEI0BATEIbHOCTh, HCIIOJIIB3YEMYI0 B XOJIe€ peIIeHHs] 3ajad, BbIpadOTaTh HABBIKH €€
IPUMEHEHHUS; TPaMOTHO HCIOJB30BaTh pa3jIUYHbIE CIOCOOBI PAacCyXJE€HHUS IpPU BBITOJIHEHUU
XUMHYECKHX PACYETOB, HAYYUTHCS MPABUIHLHO OQOPMIISTH PEIICHHUE 3a/1a4.

CTpyKTypa: TUTYJIbHBIHN JIUCT, OCHOBHASI YaCTbh, CIIUCOK MCIIOIb30BAaHHON JIUTEPATYPBHI.

TuTynbHBIN JTHCT, KaK MpaBuiio, odopmisieTcs Ha jaucte Gpopmara A4 u ciryxuT o6noxkoi. Ha
TUTYJIBHOM JIUCTE YKa3bIBalOT HOMEP BapHaHTa, 1 COOTBETCTBYIOLIIME EMY HOMEpA 3ajau.

OcHOBHasl 4acTh - BOCEMb MHOTOBAPHAHTHBIX 33/a4 M0 TeMaM JAUCLHUIIIUHBL. 3a7aud CIeayeT
BBITOJHATh B TOM MOPSIKE, B KAKOM OHM yKa3aHbl B 33JaHUU. Y CJIOBHS MPUBOIUTH IOJIHOCTHIO.
Pemenust 3ama4 U OTBEThl Ha TEOPETUYECKHE BOMPOCHI JOHKHBI OBITh KOPOTKO, HO YETKO
000CHOBAaHbI, 32 UCKJIIOYEHHUEM TEX CIy4yaeB, KOI'/la MO CYIIECTBY BOIIpOCa Takasi MOTUBUPOBKA HE
TpeOyeTcs, HampuMep, KOrJa HYXHO COCTaBHTh DJEKTPOHHYIO (OpMylly aToma, HalucaTh
ypaBHeHHE peakiuu U T.1. [lpu pemieHnn 3anad HY)XKHO HPUBOJUTH BECh XOJ pELIECHUS U
MaTeMaTHU4ecKue mpeoopa3oBaHusl.

Cnucok, UCroJIb30BaHHOM JTUTEpaTypbl 0hopMIIsIeTCsl B COOTBETCTBUU ¢ TpeboBanusimu ['OCT
7.1-2003. Cucrema cranmapToB Mo uHMOpMaNWU, OUOIMOTEUYHOMY M HW3JATEIBCKOMY JEIy.
bubnuorpaduueckas 3amuck. bubnuorpaduueckoe omucanue. OOmuMe TpeOOBaHUS W TIpaBUIIA
COCTaBJICHUS.

Pabora nomkHa ObITH JaTHpOBaHA U MOJNKCAHA 00YYarOIIMMCS.

OcHOBHasl TeMaTHKa!

1. Crpoenuie aTOMOB U MOJIEKYII
OHepreTuka XMMHUYECKHUX IIPOLECCOB
CKopocTh U MEXaHW3M XUMHUYECKOI0 Ipolecca
PacTBopbI U Ipyrue JUCHepCHbIE CUCTEMBI
OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHN U AJIEKTPOXUMHUUYECKHE TIPOLIECCHI.
X¥MUS METAJIJIOB U HEMETAIITIOB.
XUMHS KOMIUIEKCHEIX CO€IUHEHUHN.
8. OCHOBBI aHAMTUTUYECKONH XUMHUHU

Pexomenayemeblit 00beM:

PaboTa BbINOJNHSETCS MEYaTHBIM CHOCOOOM Ha OJHOM cTopoHe Jjucta (opmara A4 uepes
nontopa (1,5) unrepsana. Tun wpudra (rapuutypa) - Times New Roman, kerns (pazmep) mpudra
- 14. B pabore He gomyckaeTcss UCHoONb30BaHME MIpudTa pa3HbIX rapHUTyp. Kaxmas 3amada
oopmIIsieTcs Ha OTIEILHOM JIUCTE.

Noakown




I'papyik KOHTPOJILHBIX MEPOTIPHUATHH TSI OUHOM (POPMBI OOyUCHHUS

Ipooonicu- Cemecmp , HOmep Hedellu cemecmpa

metbHoemt T2 13[4 [5[6 |78 [9]10]11[12][13[14[15][ 16 17
cemecmpa

Konmponwvnvte | - | B3 | - - - - - - - - - - - - Kp | - -
Meponpuamus

Yenosuvie 0603nauenuss KOHMPONLHLIX MEPONPUAMULL
B3 — BrImaua 3agaHus;
KP — [IpUeM KOHTPOJIbHBIX padorT;

Ounenka Kpurepun oneHKH KOHTPOJIbHOM PadoThI
OTINYHO Pabora BbINoIHEHA MOJIHOCTHIO, 0€3 OMHUOOK M HEJJOUETOB WU IOMYIICH
OAHH HEOAO0UCT
XOpOIIIO Pabora BbIMoIHEHA MOJIHOCTHIO, UMEETCS 0JIHA HerpyOas omnbdka u oOAuH
HCOOYCT WKW TpHU HCAOYCTA
YIIOBJIETBOPUTEIHLHO [TpaBuiibHO BBINIONHEHO OoJiee 2/3 Bceil paboThl UK IOMYIIEHO He Ooee

OJIHOM rpy0O¥ OMMOKY WIIM ABYX HEIOYETOB, HIIM OJIHA TPyOast U oHa
HerpyOasi OluOKH, UK TPU HETpyObIie OMMUOKU, WIH YETHIPE-TISATh
HEJIOYETOB.

HEYOBJICTBOPUTENILHO | UKCII0 OMMOOK M HEJI0UYETOB MPEBBICHIIO HOPMY JIJISl OLIEHKH
YIOBJICTBOPUTEILHO HIIM IPABHIIHLHO BBITIOJHEHO MeHee 2/3 BCell paboThI
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIUIIJINHBI

Komnemenuyuu Komnemenyuu Buo
Kon-6o 2
No, naumenoeanue tcp, yac yueonvix Ouenka
Ppazoenoe OuCUUnIUHb wacos OK-7 | OIIK-2 | IIK-9 oM. 3aHAMUIL pe3yiomamoe
1 2 3 4 5 6 7 8 9
1. CtpoeHrie aTOMOB ¥ MOJICKY/I. 14 + + + 3 4,67 JIk, JIP, CP 1xp, TecTHl,
5K3aMEH
2. DHepreTrKa XUMHUIECKHX TPOIIECCOB 12 + + + 3 4,0 JIk, JIP, CP 1xp, TeCTHI,
5K3aMEH
3. CKopoCTh M MEXaHU3M XUMHUYECKOTO TpoIiecca 13 + + + 3 4,33 JIk, JIP, CP 1xp, TeCTHI,
5K3aMEH
4. PacTBOpEHI 1 ApyTHe AUCIIEPCHBIE CHCTEMBI. 14 + + + 3 4,67 JIk, JIP, CP 1xp, TeCTHI,
5K3aMEH
5. OxkHuCcINTETFHO-BOCCTAHOBUTEIHHBIE PEAKIIUU U 13 + + + 3 4,33 JIk, JIP, CP 1xp, TeCTHI,
SJICKTPOXUMHUYECCKUE IMTPOLECCEI. JK3aMEcH
6. X¥MHsI METAIUIOB U HEMETAJIIIO 12 + + + 3 4,0 JIk, JIP, CP 1xp, TecTsl,
3K3aMEH
7. XvMHSI KOMILTIEKCHBIX COSAUHEHUI. 11 + + + 3 3,67 JIk, JIP, CP 1kp, TECTHI,
3K3aMEH
8. OCHOBBI aHATUTHYECKON XHMUH. 10 + + + 3 3,33 JIk, JIP, CP 1xp, TecTsl,
3K3aMEH
6cezo uacos 99 33 33 33 3 33
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6. INEPEYEHb VYYEBHO-METOJAMYECKOI'O OBECHEYEHUA JJA

CAMOCTOSATEJBHOM PABOTHI OBYUAIOIIUXCS IO JUCHUITJINHE

1.

~ W

Mertamnsr: yae6Hoe mocobue / T. A. Jlonckas, M. A. Bapnansu [u ap.]. - bparck: bpl'Y, 2008. -
65 c.

. Xumusi: yuebnoe nocodue / T. A. lonckas, H. I1. KocmaueBckas [u ap.]. - 2-e u3a., nepepad. u

nor. - bparck: bpl'Y, 2009. - 70 c.

. Xumus: naboparopHsiii mpaktukyM / M. A. Bapaansu [u ap.]. - Bparck: bpl'Y, 2010. - 76 c.
. Pycuna O.b. Xumus. Metoauueckue yka3aHusl 1Jid MOJATOTOBKH CTYJIEHTOB K TEKYIIEMY U

utorosomy Koutpomo / O.b. Pycuna. — bparck: 'OY BIIO «bpI'V», 2011. — 155 c.

. Bapmansta, M. A. Xumusi: 1a00paTOpHBIA MPAKTUKYM JIJIsI TEXHUYSCKUX HAIPABJICHU I

MOATOTOBKH akajieMudeckoro 6akanaspuara / M. A. Bapnausn, C. @. Jlanuna. - bparck: bpl'V,
2015. - 154 c.

. Jlanuna, C. @. Xumus: yuebroe nocodue / C. @. Jlanuna. - bparck : bpl'Y, 2018. - 119 c.

7. TEPEYEHb OCHOBHOH ¥ [JONOJHHUTEJIBHON JINTEPATYPHI,

HEOBXOIUMO¥ 1151 OCBOEHMSI JUCHUILINHBI

Buo Konuuecmeo
e Haumenosanue u30anus sang. | ZEIEMNAAPOG Odbecneuen-
6 Hocmb,
MU\ Guonuomere, | (9x3./ uen.)
wm.
2 3 4 5
OcHoBHas JIMTepaTypa
I'munka, H. JI. O0mas xumus : yaeOHUK A7 0akanaBpoB JIT(; 21;; 101 1

/ H. JI. 'nunka. - 19-e u3a., nepepad. u gom. - M. :
FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBblit Kypc).

2 | AxmeroB H.C. O01iast u HeopraHu4yecKasi X UMHSL: JIk, JIP, 15 0,75
yuebHuk Juig By30s/H.C. AxmeToB. — M.: Beicias k. CP
mkoia, 2009. — 743 c.

3 | Koposun, H. B. O6mast xumus : yaeOuuk aas syzos / H. | Jix JIP, 15 0,75
B. Koposus. - 9-¢ w31, iepepab. . - M. : Boicmas mxona, | ™ <"
2007. - 557 c.

JonojHuTe/bHAA JUTEPATYypa

4 | Jlmpun, P. A. Xumudeckue cBOMCTBa HEOPraHUYECKUX JIx, xp, 10 0,5
BellecTs : yuel. mocobue ans By3oB / P. A. Jlunun, B. A. P
Mosnouxko, JI. JI. AHapeeBa. - 5-e u3n., crepeotun. - M. :
KomocC, 2008.

5 | Boakos, H. W. Xumus: yueObHoe nocobue st By3oB / H. JIK, xp, 10 0,5
H. Bonkos, M. A. Menuxosa. - M. : U3naTenbcKkuit cp
1eHTp «Axkagemus», 2007. - 336 c.

6 | 3amaum M ynpaxHeHus 1Mo oOIeil XumMuu : yueb. mocodbue | kp, CP 5+1(9P) 1
1t By30B /Ilog pen. H. B. Koposuna. - 4-¢ u3g.,
nepepad. - M.: Beiciias mkona, 2008. - 255 ¢
http://ecat.brstu.ru/catalog/Pecypcb1%20cBo60aH0r0%2010cTyma/3a
1aun%20u%20ynpaxkuenns%20mo0%20xumun. Yueb.mocooue.2006.p
df

7 | ZaiineB O.C. Xumus: y4eOHUK JUTsI CTY/I. BBICII. y4e0. JIk, JIP, 5 0,25
saBenennii / O.C. 3aifies. — M.: M3natensckuii eHTp kp, CP
«Axagemus», 2008. — 544 c.

8 | I'munuka, H. JI. 3amaun u yrpakHEHHs 10 00IIEH XUMUH kp, CP 20 1

[Tekcr] : yuebHO-TIpakTHUeckoe nocodue / H. JI. I'muuka;
[Tox pen. B. A. Tlonkoga. - 14-e uza. - M. : FOpaiit, 2015.
-236c.
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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. Jlorckas, M. A. Tk, JIP, 81+ 1(9P)
Bappaunss [u ap.]. - bparck : bpI'Y, 2008. - 65 c. k. CP
http://ecat.brstu.ru/catalog/Yuebnnie%20u%20yueoHo-

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

10 | Xumus: naboparopHbiii mpaktukym / M. A. Bapnausia [u | JIP,CP | 200+ 1(OP)
np.]. - bparck: bpI'Y, 2010. - 76 c.
http://ecat.brstu.ru/catalog/Yuebnnie%20u%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/Yueonbie%20u%20y4eoHo-
Metoanueckrne%20mnocoous/Xumus/Pycnna%200.5.%20Xumust. %2
OMetoanueckne%20ykazannsn%20m11%20noaroroBkn%20xk%20Tex
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/yY qe6Hb1e%0201%20y1eOHO-

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%20yuedHo-
MmeToandeckne%20nocoous/Xumusa/JIannua%20C. 0. Xumus. Yued.n

ocobwue.2018.pdf

8. NEPEYEHb PECYPCOB NHO®OPMAIIUOHHO
TEJEKOMMYHUKAIIMOHHOM CETH «MHTEPHET» HEOBXOJUMbIX
AJIst OCBOEHUSA JUCIHUITIJIMHBI

1. DnextponHbIN KaTanor oudbnuorexku bpl'y

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

=BOOK&P21DBN=BOOK&S21CNR=&7211D=

2. DnextponHas oubnuorexa bpl'VY http://ecat.brstu.ru/catalog/Yueounre%20u%20

yyeOHO-MeTonnueckne%20mocoous/ Xumus

3.  DnekTpoHHO-OMONHMOTEUYHAss cucTeMa «YHHBepcHTeTCKas Oubnuoreka onliney

http://biblioclub.ru/

4. DnexTpoHHO-OuOIMOTEUHAs CHUCTEMA «3npaTenncTBO «JIa"uby
http://e.lanbook.com/

5. HWudopmanuonnas cucreMa «EnuHoe oxHO goctyma K 00pa3oBaTeabHBIM

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

7. VYHuBepcuterckas wuHpopmauuonHas cuctema POCCUA (YUC POCCHUA)

http://uisrussia.msu.ru/
8. Xwumuueckas uHpopmanuonHas cetb Poccuu http://www.chemnet.ru/
9. Caiit 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

Pabora oOywarommxcs Hag KypcoM XMMHH CIaraeTcss U3 CIEAYIOIUX JIIEMEHTOB:
CaMOCTOSITENIbHOE M3y4eHUE MaTepuana Mo Yy4yeOHHKaM | y4eOHBIM IOCOOHUSM, BBIMOJIHEHHE
KOHTPOJIbHOM palOOoThl, NPOXOXACHHWE TEKYIIEro KOHTPOJsA, JadOopaTOPHOTO MPAKTHKYMa,
MOCCIICHUS JIEKIUH, HINBUAYAIBHBIX U TPYIIIOBBIX KOHCYJIBTAIIMH, TPOMEKYTOUHOUN aTTECTAllUN
- DK3aMeHa.

[Tpuctynas K M3y4eHHIO TUCHMIUIMHBI, HEOOXOAUMO, MPEXKIE BCET0 O3HAKOMHUTHCS C €ro
COJIep’)KaHUEM I10 TEeMaTHYECKOMY IUIaHy, OObEMOM KaXJIOW TeMbl MU IOCIEI0BATEIBHOCTHIO
coJepKalxcss B HeH BOIpOcoB. M3yuyaTh Kypce cliegyeT Mo OTIeNbHBIM TemaM. [Ipu mepBom
YTEHUH CIIEYeT MOIY4YUTh oOliee MmpelcTaBieHne 00 M3ydaeMblX BOIpOcax, a TakXkKe oTMedailte
TPYAHBIE U HESICHBIE MECTa. 3aTeM MEPEXOUTh K JeTAIHbHOMY U3YUECHHIO MaTepuaa.

Heo0OxonuMo ycBOUTh Bce TEOPETHUECKHE MOJI0KEHUS, MAaTEeMAaTUYECKUE 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 COJIEpKaHME 3HAHWM M3Y4aeMbIX TUCIUIUINH, OPTaHU3YIOT
¢dopMHpOBaHUE 3HAHUI B CHCTEMY, YCTAHABIMBAIOT CBSA3b CO BCEMH BHJAMH Y4eOHOW paOOTEHI.
Jlexuuu 4MTalOTCA MO OCHOBHBIM pazzeniaM Kypca xumus. [Ipu 3ToM aeTanbHO paccMaTpUBaIOTCS
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
nocJie e€ MpOoCIyIIMBaHus, TaK KaK 3TO NOTpeOyeT HAMMEHBIIINX 3aTPaT BPEMEHHU Ha U3yUCHHE
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 MBICIIEHHO MTPOpaboTaTh OTBETHI HA BOMPOCHI TJIaHA JICKIIHH.

5. B cinywae npomnycka nekuun u3yueHue Marepralia U MoJAroToBKy pedepara o teme
JIEKIIMU TIPOBOJIUTH TI0 PEKOMEHI0BaHHOM JuTepatype. [Ipu 3ToM 3HaUUTEHHO YBEIUYNBACTCS
BpEMsI CAaMOIIOITOTOBKH.

6. [ToBTOpHO BO3BPAaTUTHCS K MaTepuaiaM JEKIIMH HEOOXOUMO:

- 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 YriayOJeHHOe HW3y4YeHHE TEOPeTHMYECKOro MaTepuaia U Ha
npruoOpeTeHne YMEHHUs, HABBIKOB M OTIBITA MPOBEACHUS IKCIIEPUMEHTA, aHAIN3a U 00pabOTKU €ro
pe3yJbTATOB.

[Ipy TOATOTOBKE K BHIMOJIHEHUIO JITAOOPATOPHBIX PA0OT HCHOIB3YIOTCS METOINYECKHE
yKa3aHHsg, B KOTOPBIX OIHKCAaHbI METOJAbl HCCIEIOBaHUS, YCIOBHS TPOBEACHUS OMBITOB H
chopMyTHUpOBaHBI BOTIPOCHI U 33/IaHKS K Ja00OpaTOPHBIM paboTam.

C wmenbio OIIGHKM YPOBHS OCBOEHHMsS Marepuaja Mo KaxJIol sabopaTopHOoit pabote
COCTaBJISIETCS] OTYET, HA OCHOBAaHUH KOTOPOTO MPOBOJIUTCS 3alIUTa Ja00paToOpHOil paboTHI.

JIaboparopHble pabOThI MPOBOIATCS B CHEIHATU3UPOBAHHBIX JA0OPATOPUSIX, CHAOKEHHBIX
HEOOXOIUMBIM O0OpPYJIOBAaHHUEM M XMMHYECKOW mocyaou. Jljis akTUBH3AIMU TIpoliecca OCBOCHUS
MPUEMOB Ta0OPATOPHOTO IKCIIEPUMEHTA CTYICHTHI KOOTIEPUPYIOTCS B TPYIIIBI 1O 2-3 YelloBeKa, YTo
MIO3BOJISIET KOJJICKTHBHO OOCYKJIaTh €ro pe3ysbTaThl H (HOPMYIHPOBATH BEIBOIHI.

CaMocTtosiTenbHasi padoTa MPOBOAMUTCS C LETbI0 YIIyONCHUS U 3aKpEIUICHUS MONyYEeHHBIX B
X0JIe AyJAWTOPHBIX 3aHATHH 3HAHWA W TPHOOPETCHHS HABBIKOB HCIOJIL30BAaHUS PEKOMEHIyeMOit
JTUTEpaTyphl, HABBIKOB HAay4yHOTO uccienoBaHus. CaMocTosTenbHas padoTa BKIIOYAET pEIICHUE
3aJa4 pacueTHOro XapakTepa, MOATOTOBKY M 3aBepluieHue odopMIIeHHUS J1abopaTOpHBIX pabdoT,
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HOJArOTOBKY K KOHTPOJIBHBIM MEPONPUATHSM, MOCEIIEHHE KOHCYJIbTAIUi, U3y4YeHHE OCHOBHOIO U
JIOTIOJTHUTEIILHOTO MaTepHaja 1o yueOHuKaM U mocoOusiM, paboTy Ha KOMIIbIOTEpe U B OuOInoTeKe,
9K3aMEHY U T.II.

Jlrobast  ¢opmMa camMOCTOATENbHOM pabOTBHl  CTyAEHTAa HAuyMHAETCA C  U3YYCHHS
COOTBETCTBYIOLLIEH JUTEepaTypbl.  YMeHHe paboTaThb C JUTEpaTypoill O3Ha4yaeT Hay4YHUThCS
OCMBICJICHHO TIOJIb30BaThCsl HMCTOUYHUKAaMH. CyIIecTByeT HECKOJIBKO METOIOB paboOThl ¢
JIUTEpaTypoil.

OavH W3 HUX - caMbli H3BECTHBIM - METOJ IOBTOPEHHUS. IPOUYUTAHHBIA TEKCT MOXHO
3ay4uTh Hau3ycTb. [IpocToe moBTOpeHNE BO3JEHCTBYET Ha MaMATh MEXaHUYECKU U IOBEPXHOCTHO.
[Tony4yeHHbIE TAKUM ITyTEM CBEIEHUS JIETKO 3a0bIBAIOTCS.

Haubonee »3¢dexTuBHbII MeTOJ - METOJ KOAUPOBAHMA: IPOUYUTAHHBIM TEKCT HYXHO
HOJBEPTHYTH OOJIBIICH, YeM MPOCTOe 3aydrnBaHue, 00paboTke. UToOBI OCHOBaTEIbHO 00pabOTATH
MHPOPMALIMIO U 3aKOAUPOBATh €€ AJIS XPaHEHUs, BaXKHO MPOBECTH LEJBIA PSAJl MBICIUTEIBHBIX
orepanuii: MPOKOMMEHTHPOBATh HOBBIC IAHHBIC; OIEHUTh WX 3HAUEHHE; IOCTABUTH BOIPOCHI,

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

muteparypa (cm Tabo.).

Tabnuna.
Pexomennarmu o pabore ¢ iureparypoi
Ne, HazBaHUE TEMBI AUCIUTUINHBI Pexomenyemas mutepaTypa dopma
OTYETHOCTH
1.Ctpoenue aTOMOB U MOJIEKYIL. /1/ 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. Xumus KomIiekcHbIX | /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 pabounx 3amuceil. 3amucu B TOM WK WHOM (opme
HE TOJbKO CIOCOOCTBYIOT NOHHMMAHHUIO U YCBOEGHHIO M3y4aeMOIo MaTepHaja, HO U IIOMOIaioT
BbIpa0aThIBaTh HABBIKM SICHOTO HM3JIOKEHHSI B MHUCbMEHHOUW (hopMe TeX WIM HHBIX TEOPETHUECKUX
BOIIPOCOB.

OpHolt M3 OCHOBHBIX (DOpPM 3amucu SBISIETCA KOHCIEKT. KOHCIEKT — Cio)Has 3amuch
COJIep’KaHUsl HCXOJHOTO TEKCTa, BKJIOYaroImias B ceOs 3auMCTBOBaHMS (LMTAThl) Hauboiee
MIpUMEYaTeNIbHBIX MECT B COYETAHUU C IUIAHOM MCTOYHUKA, a TAKXKE CXKATHIM aHAJIM3 3aMMCAHHOTO
MaTepuaia U BHIBOJIBI 110 HEMY.

Memoouueckue pekomeHnoauuu no cOCMABIEHUIO KOHCneKma

Kuury uenecooOpazHo MpPOCMOTPETS, O03HAaKOMHUTBCSI C OTJIaBJI€HUEM U HAY4HO-
CIIPaBOYHBIM ammapaToM, MPOYUTATh AHHOTAIMIO M TPEIUCIOBHE, a TaKXe €€ IMPOJIUCTATh,
paccMOTpeTh WJUTIOCTpAlMK, TaOMuIlbl, JAWarpaMMbl, TpPUIIOKEHHUs. Takoe MOBEPXHOCTHOE
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, IIEPEUUTATh WU TIepenucaTh HykHYI0 nHpopmMaino. Ouszndeckoe
JIEWCTBHE T10 3aIMMMCHIBAHUIO TTOMOTAET TPOYHO 3AI0KUTh JAaHHYIO HH(OPMAITUIO B «OaHK MTaMSITH.

[Ipu opopmieHnn KOHCTIEKTa HEOOXOJUMO CTPEMHUTHCS K EMKOCTH KaXKJOTO MPEIOKECHHS,
JKeIaTeNIbHO MPUBOJIUTH HE TOJILKO TE3UCHBIEC TIOJIOKEHMSI, HO U UX J0Ka3aTelbCcTBa. MBICIH aBTOpa
KHUTH CIEAyeT W3llarath KpaTKo, 3a00TiICh O CTWJIE W BBIPA3UTENBHOCTH HamucaHHoro. Yucio
JIOTIOJTHUTEIBHBIX DJIEMEHTOB KOHCIIEKTa JOJKHO OBITh JIOTHYECKH OOOCHOBAaHHBIM, 3allHUCH
JIOJKHBI  paclpelessiTbCsl B OMNPEIEICHHOM MOCIeA0BATENIbHOCTH, OTBEYAIOMIEH JIOTMYECKOU
CTPYKType U3y4aeMoro marepuana. [y yTouHeHus U AOMOJHEHUS! HE0OX0AMMO OCTaBIATh MOJIS.

Jl7is IpoBepKU XoJa M KauecTBa (OPMUPOBAHUS KOMIIETEHIINI, CTUMYIUPOBaHUS yueOHOH
paboTBl TIPOBOJUTCS TEKYIIMH KOHTPOJIb 3HaHWW oOyuatomuxcsa. OH obecrneunBaeTcs
pEIeH3UPOBAaHUEM OTYETOB IO JTa0OPaTOPHBIM paboTam, TPOBEPKON KOHCTIEKTOB JICKIIHH, YCTHBIM
OTIPOCOM Ha ayJUTOPHBIX 3aHATHSAX. J[JI1 TpOBEACHHS TEKYIIETO KOHTPOJS HCIONB3YIOTCS TaKKe
TECTOBbIE TEXHOJOTUH. TeCTOBBIN KOHTPOJIb MPOBOJUTCA B TUCIIEHHBIX KJlaccaX Ha KOMIIbIOTEpax
u B OJAaHKOBOM BHUJE. Pe3ymbTaThl TECTUPOBAHHUS OLICHWBAIOTCS IO OaTbHON CHCTEME W 3aTeM
YUUTBHIBAIOTCS MPHU TEKYIIEH U MPOMEKYTOYHON aTTeCTallui 00yJaOITUXCs

[IpomexxyTounasi arrectanusi MpeaHA3HAYEHA I OMPEEICHUS YPOBHS OCBOCHHSI BCETO
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ob0beMa yuyeOHOW MUCHUTUIMHBL. [IpoMexyTouHas aTTecTamus MO JUCHUTLIMHE «XHMHS» MOXKET
MPOBOAMTHCA, Kak B ¢opMe cobeceoBaHHUS TIO SK3aMEHAIIMOHHBIM BOMpPOCAM, TaK M C
HCITOJIb30BAaHUEM TECTOBBIX TEXHOJIOTHH.

IlogroroBka K NIPOMEKYTOYHOM aTTECTAllMd HA4YMHACTCA C IMEPBOrO 3aHATUSA 110
JTUCIUTIIIMHE, HA KOTOPOM IPEIoAaBaTe b 3HAKOMHUT O0YYarOIIMXCSI C OCHOBHBIMH TPEOOBAaHUSAMHU K
TEKYyIIEH U UTOTOBOM arrecTtanuu. BaxHO ¢ caMoro Hayana IJIJAHOMEPHO OCBauBaTh MaTepual,
npopadaThiBaTh COOTBETCTBYIOIIUE TEOPETHUECCKHUE M TPAKTUYCCKUE PA3ICNbl AUCIUIUIMHBL,
(UKCUPYs HESICHBIE MOMEHTHI [T UX 00CYX/IEHUS Ha TUIAHOBON KOHCYJIbTAIIHH.

Jlexumu, m1abopaTOpHBIE U KOHTPOJbHBIE pa0OTHI SBJISIOTCS BaKHBIMHU dTalaMu MOATOTOBKH,
MOCKOJIbKY OOYYalomuics HMMEeT BO3MOXXHOCTh OIICHHTH YPOBEHb COOCTBCHHBIX 3HAHUN U
CBOEBPEMEHHO BOCIOJHUTH UMEIOIIHECS TIPOOEITBI

9.1. MeToan4yeckne yKkazaHus 1Js 00y4arOmUXCs M0 BHINOJHEHUIO JJA00PATOPHBIX padoT

JlaGopaTtopHasi padora Nel . U3yuyeHHe OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COeIUHEHUI.

[{enh pabOTHL: 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 B3auMOICHCTBUS COJIEH ¢ METaIaMH;,

7. I3y4yeHue B3aUMOICHCTBUS KUCIIOTHI C COJIBIO;

8. M3yuenue B3auMOAEHCTBUSI KUCIIOTHI CO HIENIOUbIO;

9. [Tomyuenue KucIOH comnu,

10. [TonyyeHne OCHOBHOM COJIH.

ITopsI0K BBIMOJHEHUS:
JIaGopatopHyto paboTy cieayeT HauYMHATh TOJBKO MOCIIE U3YYEHHs] TEOPETHUECKUX CBEJICHHUM
U TIIATEIBHON MPOpabOTKH METOAMKH MTPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHas paboTa COCTOUT U3 CIEAYIOIIMX 3TAIOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYyYEHUE JOMYCKA SISl BBITIOTHEHNS,
- BBITTOJIHEHUE paboThI;
- 00pabOTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, O(POpPMIIEHUE OTUETA;
- 3al1UTa J1abOpPaTOPHON PabOTHI

®dopma OTYETHOCTH:

PesynbraTel 1a00paTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAe oTdeTa. OTYET JOIDKEH
BKJIIOUATh: JaTy BBIMOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAaOOTHI; 1edb PadOTHI; OCHOBHBIE
TCOPCTUUCCKHUEC CBCACHUSA; OKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHWH, YpaBHEHHUS TIPOBEIACHHBIX XHMHUECKHUX pEaKIWi; BBIBOJABI IO
nabopaTopHOU pabdoTe.

3ajaHus Ui CaMOCTOSITEIbHONW PabOThI:

1. [Touemy B ombITe 1 JTaKMyC U3MEHUI OKPAcKy?

2. Kakumu coiictBamu o6magaer okcua meau (I1)?

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

4. ITpu B3aMMOJIEHCTBUY KaKUX BEIIECTB MIPOTEKAET peaklusi HeUTpanu3anun?

5. IIpn kakux ycnoBusix oOpasyrorcss kuciele conu? [lpu Kakux ycioBusAX o00pa3yroTcs
OCHOBHBIE cOJIN?
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PexomeH1a1iy o BBIMOJIHEHUIO 33/IaHUH U IOATOTOBKE K J1a00paTopHOii paboTe

J1sl yCHEeIHOTO BBIITOJIHEHHSI 1 3aIUThI 1a00PaTOPHBIX pabOT pEKOMEHIYETC s
CHUCTEMAaTUYECKHU T'OTOBUTHCS K KaXKIOMY 3aHATHIO 10 CIEAYIOLIEH CXeMeE:
a) U3Y4UTh TEOPETUUECKUI MaTepual B KOHCIIEKTE JIEKIUI U y4eOHbIX OCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEArEHTOB, IPOJYKTOB PEAKIUI; XUMUYECKON MTOCYA0N U
000pyI0BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011aCHOCTH;
B) IOMa IPEABAPUTEIHHO OATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
I') OTBETUTHh Ha KOHTPOJIbHBIE BOIPOCHI JUIs JIOITycKa K padoTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIN MepeYeHb BOIPOCOB IS 3aLIUTHI Ta00paTOPHOI
paboTHI.

OcHOBHas uTeparypa

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

2. AxmeroB H.C. O0mas u Heopranudeckas xuMus: yaeOnuk 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 OCHOBaHHEM;
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 B3aumojeiictBun ruapokcuna meau (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.

Jlaboparopnas padora Ne2 . OnpeneieHue MOJISIPpHOI Macchl JKBHBAJIEHTA MeTaJLIA.

Ilens paOoThI: O3HAKOMJICHHE C TIOHSATHEM DOSKBHUBAJICHTA BEIIECTBA M HJKCIEPUMEHTAIHHOE
ompejieieHue DJKBUBAJCHTA IMHKA MO OO0BEMY  BBIJCIUBIIETOCS BOJAOPOJA B pEAKIUU €ro
pacTBOpEHUS B U30BITKE KHUCIOTHI

3amaHue:

1. Onpenenuth 00BEM BOJIOPOA, BBIICIUBIIETOCS MIPU B3aUMOICHCTBUM IIMHKA C KUCIOTON
2HCI+Zn=ZnCI2+H2T

Y PacCUMUTaTh MOJSIPHYIO MacCcy SKBUBAJIEHTAa MaCChl ITUHKA,

[HopsA0K BBIMOJHEHUS:
JlaGoparopHyto paboTy cienyeT HaUMHATh TOJBKO MOCJE W3YYEHUs] TEOPETUUYECKUX CBEIECHUMN
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U TINATEIhHOM MPOpabOTKH METOAMKH ITPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHast paboTa COCTOUT U3 CIEAYIOIINX 3TAIOB:

- 00cykaeHre 1abopaTopHO pabOThI U MOTYYEHHUE JOITYCKA ISl BBITIOTHEHNS,

- BBITIOJIHEHUE paboThI;

- 00pabOTKa IKCIIEPUMEHTAIBHBIX JJaHHBIX, 0POPMIICHHE OTYETA;

- 3amuTa JIabopaTopHO paboTHI

dopmMa OTYSTHOCTH:

PesynpraThl nmabopaTopHOTO SKCHepuMeHTa OGOpMIISIOTCS B BUAe oTdera. OTUeT IOJDKEH
BKIIIOYATh: ATy BBIMOJHEHUs paOOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedh PabOTHI; OCHOBHBIE
TEOPETHYCCKUE CBEACHHS; DKCIIEPUMEHTAJIbHYI0 YacTh C OIMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
HAOJIO/TAaEMBIX  SIBJICHUH, YpPaBHCHHUS TIPOBEACHHBIX XHMHUYCCKUX PEAaKIMi; BBIBOIBI IO
nabopaTopHoi pabdore.

3ajjaHus JUIs CaMOCTOSITEJIbHOW PabOThI:

1. JlaiiTe onpeneneHne SKBUBaJIEHTa BEILIECTBA.

2. YTo Takoe 3KBUBAJICHTHBII 00beM?

3. Kak onpenenuTs MOJISIpHYIO MacCy SKBUBAJIEHTA MPOCTOTO BelIecTBA? CIOKHOTO BEIIecTBa?

4. Kakas XuMudeckasi peakius JISKUT B OCHOBE IKCIIEPUMEHTAIIBHOIO OIPEETICHHS MOJISIPHOM
Macchl SKBHBAJICHTA ITMHKA?

5. [louemy mpu pacyerax MOJSPHOM Macchl SKBHBAJIEHTA I[MHKA YYUTBHIBAETCS 3HAYCHHE
NapIUaIbHOTO AaBJIeHHs Bogopoaa Pyp?

PexoMeHa11u 1o BBINOJIHEHUIO 3a/IaHUH U TOATOTOBKE K JIabopaTOpHO padoTe

J1s1 yCHEIHOrO BBIIOJIHEHHS U 3aIlUThI 1a00paTOPHBIX pPadOT PEeKOMEHIyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaKJIOMY 3aHATHUIO IO CIEAYIOLIEH cXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX OCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIUI; XUMUYECKOW MTOCYA0N U
000py10BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa IPEABAPUTEIHHO MOATOTOBUTH (POpPMY J1a00paTOPHOTO OTUETA;
I') OTBETUTHh HAa KOHTPOJIbHBIE BONPOCHI [yl JOIYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeUeHb BOIIPOCOB IS 3aLIUTHI JJa0OpaTOPHOM
paboTHI.

OcHoBHas nuTeparypa
1. T'munka, H. JI. OGmias xumus : yaeOHuK 1t 6akanaspos / H. JI. I'muaka. - 19-e u3n.,
nepepabd. u gon. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBslit Kypc).
2. AxwmeroB H.C. O0mas u Heopranndeckas Xxumus: yaeOHuk s By30B/H.C. Axmeros. — M.
Bricmias mxoma, 2009. — 743 c.

JlononHuTenpHas IuTeparypa
3. Bappansa, M. A. Xumusi: 1ab0paToOpHBIN MPAKTUKYM JJISI TEXHUUECKUX HAIPaBICHUH
HOJrOTOBKM akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.

KoHTposbHbIE BONIPOCHI /111 CAMOIPOBEPKHU

1. JlaiiTe onpenenenue Mo SKBUBAJIEHTA BELIECTBA.

2. Kak paccunThIBalOT MOJISIPHBIE MAacChl JKBUBAJIEHTA JJIEMEHTA, OKCHIA, OCHOBAHUS,
KHUCIIOTEI, COIU?

3. IlpuBeante mpUMEpbl XUMHUYECKUX COCTUHEHWH C MOJSIPHOW MAaccoi, paBHOW MOJISIPHOM
Macce dJKBUBAJICHTA.

4. Omnpenenute Maccy TpeX MoJiel SKBUBAJICHTOB THIPOKCHUIA HATPHUS.

5. Kakue mpakTHyeckue METO/bl OIpeJeNeHUs] HSKBHUBAJEHTA JJIEMEHTa, HKBUBAJICHTA
CJIOKHOTO BELIECTBA CYIIECTBYIOT?
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JlaGoparopuasi paGora Ne 3. Crpoenme aroma u Ilepmoamyeckasi cucreMa XMMHYECKHUX
yemenToB JI.A. MeHaeeeBa.

ECHB [2a6OTBI: 3aKpCIUTh 3HAHUA O CTPOCHHUU aTOMa U HepI/IO[[I/I‘IeCKOf/’I CUCTEMC XUMHNUYCCKUX
anementoB J[.M. MenaeneeBa, IpUOOPECTH HABBIKK COCTABJICHHS SJICKTPOHHBIX U Tpaduyeckux
dbopMyIT aTOMOB ¥ HOHOB

3ajiaHue: caMOCTOSATEIbHO MOJITOTOBUTh OTBETHI CJIEIYIOLINE BOIIPOCHI.
DneMeHTapHbIe YaCTHULIbI, 00pa3YIOIIHE aTOM.
KopnyckyiisipHO-BOJIHOBasi ABOMCTBEHHOCTD 3JIEKTPOHOB.
[Tpunnun HeonpenenennocTu I eizendepra.
DNeKTpOHHOE 00J1aK0 (aTOMHAst OpOUTANB). DICKTPOHHAS TIOTHOCTb.
KBanTOBBIE UnCha.
[IpUHIUITBI 2IEKTPOHHOTO CTPOEHHUS aTOMa.
DneKTpoHHBIE U rpaduyeckue GopMysbl aTOMOB U HOHOB.
Banentnsie anektponbl. CTeneHnb okucieHus. Boicias u Hu3Mas CTerneHn 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:
JIaGopatopHyto paboTy cieayeT HaYMHATh TOJIBKO MOCIE N3YYEHUS] TEOPETHUYECKUX CBEJCHHUN
U TIIATEIBHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
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, TMOJHOE Ha3BaHUE pPaOOTHI; 1edb pPabOThl; OCHOBHBIC
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHWH, YpaBHEHHUS TPOBEIACHHBIX XHMHUYECKUX pEaKIUi; BBIBOJABI IO
nabopaTopHoO# pabdoTe.

3aaHus JUIS CAaMOCTOSITEIIbHOW PaOOTHI:
Hcnonb3ys Tabnuily, AaiiTe OTBETHI HA CIEIYIOLINE BOMPOCHI:

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 KBaHTOBbIE 4YHclIa (DOPMHUPYIOIIETO AJIEKTPOHA Ui 3JIEMEHTa C CHMBOJIOM,
MIPUBEICHHBIM B rpade 2.

B) HazoBuTe aHanoru sieKTpOHHON CTPYKTYpHI 3J€MEHTa Mo (OPMHUPYIOLIEMY 3JIEKTPOHY,
MpuBeIeHHOH B Tpade 3.

r) KakoBa OKHCIMTETHHO-BOCCTAHOBHUTEIbHAS CHOCOOHOCTh OTHOCHUTENbHO Bojopona (H)
aTOMOB JJIEMEHTa, yKa3aHHOro B rpade 4 (ams oTBeTa PEeKOMEHIYETCS HCIIONb30BaTh
Ta611.3.3 u [leprHoguuecKyto CUCTEMY XUMHUYECKUX JIEMEHTOB).

Tabmuia Bapuantel 3amau

Howmep Howmep Bonpoca
BapuaHTa 1 2 3 4
1 2 Pt 5p® F
2 54 Fe 4f7 Ba
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3 77 Xe 251 La
4 12 Eu 3d° Te
5 23 Ku épt Be
6 18 Ti 452 S
7 14 He 5dl Se
8 83 Fr 2p? Mn
9 38 Mn 51 Mg
10 56 Am 43 Cl
11 89 Re 652 C
12 53 Zr 2p* Sr
13 86 Ba 34?2 Te
14 5 Ce Bsl Cr
15 3 Gd 6p° N
16 85 Li 3410 I
17 46 Ca 2p* Y
18 33 U 752 Hf
19 31 Mo 577 Rb
20 20 Po 4d° T
21 50 Na 2p°® w
22 17 Nb 3st B
23 21 Ge 3d® K
24 36 Ra Sd* 0
25 27 Rb 6pl Lu

PexomMeHnaimy no BhIMOJHEHHUIO 3aJIaHHH U MOATOTOBKE K JIA00OPaTOPHOI paboTe

JIJ1st yCHeTHOTO BIMOJIHEHHS U 3aIIUTHI Ta00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMATHYECKH TOTOBUTHCS K KaXKJIOMY 3aHITHIO IO CICIYIOIICH CXeMe:
a) M3Yy4YUTh TEOPETUICCKUI MaTepral B KOHCIIEKTE JICKIIMA U YIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIHI; XUMUICCKOHN MTOCYI0H U
06OPYI[OBaHI/I€M; MCTOAMKAMHU MMPOBCACHHA OIBITOB U TEXHUKOU 6C3OH3CHOCTI/I;
B) JioMa MpeABapUTEIHHO MOATOTOBUTH (OopMy T1a00OPATOPHOTO OTUETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI JIJIS JIOIyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEeYeHb BOIIPOCOB IS 3aIUTHI JJA00PATOPHOMA
paboThL.

Htorom paboThI SBISETCS BHIMOTHEHUE WHANBUAYAIbHBIX 3aJaHUI TEKYIIEro KOHTPOJIS.

OcHoBHas nuTeparypa
1. T'munuka, H. JI. OO6mmas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., nepepad. u
not. - M. : FOpaiirt, 2014. - 900 c. - (bakanasp. ba3oBsrii kypc).
2. AxwmeroB H.C. O6uas u Heoprannueckast XuMusi: yaeoHuk 11t By308/H.C. AxmeroB. — M.
Bricmiag mkomna, 2009. — 743 c.

JlonmonHuTenpHas TUTEpATypa
3. Bappasss, M. A. Xumus: 1a60paTopHbIN MPAKTUKYM JJIS1 TEXHUUECKUX HarpaBIeHUH
MOATOTOBKHU akajeMudeckoro O6akanaspuara / M. A. Bapnaunsn, C. ®. Jlanuna. - bpartck:
bpl'Y, 2015. - 154 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. Ykaxure cBOMCTBA 3IEMEHTAPHBIX YACTHI], COCTABIISIONINX ATOM.

2. Boigensercs WM TOTJIOMIAETCS DHEPrUsl TP TIEpeXoje OJJIEKTPOHA C  TPETHETo
SHEepreTudeckoro yposus (N=3) Ha nepssiii (N=1).
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3. YKaKuTe 4rca0 aTOMHBIX OpOHMTasICi Ha: a) S-TIOAypOBHE, 0) p-MoaypoBHE, B) U-moaypoBHE,
r) f-motypoBHE U OnpeaeIuTe MAaKCUMAJILHOE YHCIIO0 3JIEKTPOHOB Ha KAKIOM K3 MOAYPOBHEH.

4. BO3MOXXHO JIM HAJUYME B aTOME JIBYX 3JICKTPOHOB C OIMHAKOBBIMH 3HAYCHHUSIMH TpeX
KBAHTOBBIX YUCEI: N, m| U ms. HpI/IBCIII/ITe IMPUMCPEIL.

5. Kakue 3Ha4eHHss MarHUTHOTO KBAaHTOBOT'O YHCJIA XapaKTEPU3YIOT COCTOSIHUE P-AIICKTPOHOB
B aTome a3zoTa?

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

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

3aianue: onpeaeTuTh TeII0BOK APPEKT peakui HeUTPATN3alUui CUIIBHON KUCIOTHI CUITHbHBIM
OCHOBaHHUEM C HCIIOJIb30BAaHUEM KAJIOPUMETPHUUECKON YCTAaHOBKU

[TopsI0K BBIMTOJIHEHHS:
JIaGopatopHyto paboTy cieayeT HaYMHATh TOJBKO MOCTEe U3YUEHHS TEOPETUYECKUX CBEICHUN
U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIONINX ITAIOB:
- o0cyKIeHue 1Ta00paTOPHON paObOTHI U MOJTyYCHHE JOMYCKA JIJISl BBIIOJTHCHHUS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIAHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa J1JA0OpaTOPHOU PabOThI

dopmMa OTYSTHOCTH:

Pesynbrarel s1abopaTopHOro 3KCHepuMeHTa OoQopMIAIOTCS B Buae oryeTa. OTYeT AOIDKEH
BKJIFOYATh: JIaTy BBHINIOJIHEHHUS paOOThI; IMOJHOE Ha3BaHUE pabOThI; 1eJb padOThl; OCHOBHBIC
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OIMCAHHME BBIMNOJHIEMBIX OIBITOB,
HaOJNIOAaEMBIX SIBIGHUW, YpPAaBHEHMsSI TPOBEJICHHBIX XHUMHUYECKUX PpEAKIUi; BBIBOABI II0
nabopaTopHoOi pabore.

3ajaHud JUIS CaMOCTOSITENIbHOW PabOThI:
1. Kakoii 3HaK MMeeT CTaHapTHasl TEII0Ta 00pa3oBaHUs:

a) JKUAKOM BOJbI; 0) ra3000pa3Hoi BobI? Kakas n3 yKka3aHHBIX BETUYHH OOJIBIIIE MO a0COTOTHOMY

3HaueHnt0? OOBsICHUTE, TOUEMY Q, H,0 <Q;H,0 .

)

2. Uro noka3bIBaeT SHTANIBNUA? YTO MOKA3bIBAET AH |, 7

3. Kakoii 3HaK nMeeT u3MeHEeHHEe YHTAIBITUN B CIEAYIOIINX MPOIeCccax:
a) cropaHue BOJ0po/ia;
0) KOH/ICHCAIINs BOASTHOTO Tapa;
B) pa3jI0KEeHUE BOJIbI HA BOJOPO U KUCIOPOL;
T') 3aMep3aHue BOJAbI?
4. Yka3aTb ypaBHEHHE peakluu, AH° KOTOPOH SBJISETCS SHTAIbIIMENH 00pa30BaHMs BEILIECTBA:

a) CaO, +CO,,, =CaCO,,;
0) C, +2Cl,,, =CCl,,;

B) CR, =C, +2F,-

5. Jlns Kakoro BelecTBa SHTAIbIHA 00pa30BaHMs paBHA HYIIO?
a) H,0,;6) H,S0,;B) O,;T) O,.

PexoMeHnalinu 1Mo BEIMOJHEHHUIO 3aJaHUH U MOATOTOBKE K J1a00paTOpHOU paboTe
J1J1s yCTIeTHOTO BBITIOHEHUS U 3aIIUTHI TA00OPATOPHBIX pabOT PEKOMEHTyeTCs

CUCTEeMAaTHYECKH TOTOBUTHCS K KQXKJIOMY 3aHSTHIO 10 CIISAYIOIIEH cxeMe:

a) U3yYUTh TEOPETUYECKUIN MaTepuall B KOHCIIEKTE JICKIIHI U y4eOHBIX MOCOOUSX;
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0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MIPOIYKTOB PEAKIIMI; XUMUUECKOU TTOCYI0N 1
060py2[OBaHI/IeM; MCTOAMNKaMHU NPOBCIACHUA OIIBITOB U TEXHUKOU 6630HaCHOCTI/I;

B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;

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

1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEpeYeHb BOIIPOCOB ISl 3alIUTHI JJA00paTOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. OOGmas xumus : yueOnuk aiis 6akanaspos / 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. AxmeroB. — M.:
Bricmas mxoina, 2009. — 743 c.

JononHurenpHas IuTepaTypa
3. Bappansn, M. A. Xumus: 1a60paTOpHBIN MPAKTUKYM JJIs1 TEXHHUECKUX HarpaBJICHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
4. Xwumwus: nabopaTopHbiii mpaktukyMm / M. A. Bapmansu [u np.]. - bparck: bpl'VY, 2010. - 76 c.

KOHTpOoIbHbIE BONIPOCHI /i1l CAMOIPOBEPKU
1. Kakue ypaBHeHUs Ha3bIBalOTCs TepMoxumuueckumu? Ilpusenure npumepsl.
2. Ilpu Kakux yclOBHUSX TEIUIOBOU 3P PEKT XMMUYECKON peaKui YUCIEHHO PaBEH U3MEHEHUIO

SHTAJIBINN?

3. Jlns Kakux U3MEepeHuil HCIoIb3yeTCsl KaIOpUMETPUUECcKasi yCTaHOBKa?

Ha uro ykassiBaer 3Hak AH B IPOBEEHHOM OIbITE?

5. Tlouemy TerutoBbie 3(pPEKTHI peakuii HEHTPAIN3aAUHN COJITHOW U a30THOW KUCIIOT
TUAPOKCUAOM Kajaus OJUHAKOBBI, HO OTIMYAIOTCS OT TEIJIOTHI HEUTPAIU3ALUN YKCYCHOM
KHACIOTHI? B KakoM citydae TeruioTa HelTpanu3anuu 0obiie?

&

JlaboparopHasi padora NeS. Onpenesnenne CKOPOCTH XUMHUYecKOH peakuuu. U3yuyenue
XHMHUY€CKOr0 PABHOBECHS.

ﬂeﬂb [!a60TI>IZ HN3YUCHHUEC 3aBUCUMOCTH CKOPOCTHU XUMHYCCKOH pC€aKkuuu OT KOHOCHTpaun
pearupyromux BEIECTB U TEMIICPATYPhI; UCCICIOBAHUC CMCIICHUA XUMHWYCCKOTI'O paBHOBECUA.

3amaHue:

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

3. U3yuenune cMenieHnss XMMUYECKOTO PaBHOBECHUS MPU N3MEHEHUHU KOHIIEHTPAIIUU BEIIECTB.

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIE N3YYEHUS] TEOPETUYECKUX CBEICHUN
U TIIATEIBHOH MPOpabOTKH METOAMKH MTPOBEACHHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGopatopHas paboTa COCTOUT U3 CIEAYIOLIMX 3TAOB:
- 00cyxxaeHune gabopaTopHO pabOThI U MOTYYEHHUE JOMYCKA JUTsl BBITIOTHEHNS,
- BBITTOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3al1UTa J1abopPaTOPHOM PabOTHI

PopmMa OTYETHOCTH:

Pe3ynbrarel s1abopaTOpHOro 3KCHepuMeHTa OoQOpMIIIOTCS B BuAe oryeTra. OTYET HOIKEH
BKIIIOUATh: JaTy BBIMOJNHEHHUs pabOThl, TOJHOE Ha3BaHHE palOTHI; Ielb PaOOTHI; OCHOBHBIE
TEOPETHUECKUE CBEACHHS; DKCIIEPUMEHTAIbHYI0 YacTh C OIMCAHHWE BBITIOJHIEMBIX OIIBITOB,
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HAOJIIOIaeMBIX ~ SIBJICHHH, YpPaBHCHHSI IIPOBEICHHBIX XUMHYECKHX PpEaKLHi; BBIBOJBI IO
nabopaTopHoii pabore.

3aaHus A8 CaMOCTOSTEILHON paOOTHI:
1. Hamumwure MaTemMaTH4eCKOE BBIPAXKEHHUE CKOPOCTH JJISl CIIEYIOIINX PEeaKIIHA:

H, +Cl, —» 2HCI,;

2H,+0, »>2H,0;

CuO+H, »>Cu+H,0.

2. Kak usmensiercs ckopocTb peakiuu 2NO +0, — 2NO,
a) mpu yBennueHnu konnentpauuu NO B 1Ba pasa;
0) npu ogHOBpeMeHHOM yBennueHuH KoHIeHTpamuu NO u O, B Tpu paza?
3. Uemy paBHa KOHCTaHTa CKOpPOCTH XMMHUYECKOW peaknuu? KakoB (usmdeckuii cMbICi ATOU
BEJIMYUHBI?
4. Hanumurte MaTeMaTU4eCKOE BBIPAKEHUE KOHCTAHTBI XHUMUYECKOTO PpAaBHOBECHS s
CIIETYIOIINX PEaKIIHIA:

N, +3H, <> 2NH,;
2NO, <> N,0, .
5. B Kakyro CTOpOHY CMECTSITCSI pAaBHOBECHE B CIACAYIOIINX PEAKIIMIX
2C0+0, <>2C0, +568,48 k]Ix

250, +0, <> 2S0, +172,38 x/Ix ;
2HBr <> H, + Br, —59,83 x/Ix ;
2N, +0, <> 2N,0-56,90 xJ[x

a) MpU MOHUKEHUH TEMIIEPATyphl; 0) IpU MOBBILIECHUH J1aBICHUS?

PexoMeHa1nu 1o BINOJIHEHUIO 3a/1aHUui U OATOTOBKE K JIabopaTOpHO paboTe

J1sl yCHEIHOro BBIIOJIHEHHS U 3aIlUThI 1a00paTOPHBIX pPadOT PeKOMEHyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaXKJI0MY 3aHATHIO 110 CIEAYIOLIEH cXeMe:
a) U3YYUTh TEOPETHUUECKUI MaTepual B KOHCIIEKTE JICKIUI U y4eOHBIX TOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAr€HTOB, IPOJYKTOB PEAKIUI; XUMUYECKOW MTOCYA0N U
000pyI0BaHNEM; METOIMKAMU IIPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JloMa MpeABapUTEIHHO MOATOTOBUTH (OpMY 1a00PATOPHOTO OTUETA;
I') OTBETUTh Ha KOHTPOJIbHBIE BOIPOCHI IS JIOMycKa K padoTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpEeUeHb BOIIPOCOB JJIsl 3aLIUTHI J1a0OpaTOPHOM
paboTHI.

OcHoOBHas nuTeparypa
1. I'munuka, H. JI. OO6mas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., nepepad. u
not. - M. : FOpaiir, 2014. - 900 c. - (bakanasp. ba3zoBsrii kypc).
2. AxwmeroB H.C. O6mas u Heopranudeckas XuMusi: yaeOHuK 1y By30B/H.C. AxmeroB. — M.
Bricmas mkoma, 2009. — 743 c.

JlononHurenpHas IuTeparypa
3. Bappansa, M. A. Xumus: 1abopaTOpHBIN MPAKTHKYM JIJIsl TEXHHYECKUX HarpaBJICHUH
MOJTrOTOBKM akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Xwumus: nabopatopHslif mpakTukym / M. A. Bapaanss [u np.]. - bparck: bpI'V, 2010. - 76 c.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU

1. B uém 3axitouaeTcsi KUHETUYECKash XapaKTepucThuka xumudeckoil peakuuu? Ilepeuncinure
(bakTOpHl, OT KOTOPBIX OHA 3aBUCHUT.

2. Kakas ctaausi CJI0O)KHOM PeakIiuy Ha3bIBACTCS JTMMHUTHPYIOIICH?

3. Kaxoii Bua nmeeT KHHETHYECKOE ypaBHEHUE U3y4aeMoil B onbiTe 1 peakiuu?
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4. [Toyemy B KadyecTBE NEPBOM TOYKM KPHUBOM CKOPOCTH pEAKIMH B TIEPBOM OIIBITE
IIPAaBOMEPHO UCIOJIb30BaTh TOUKY Hayauia KOOpJAuHaT?

5. [louemy rpaduyeckas 3aBHUCUMOCTb CKOPOCTH peakUUM OT TEMIEpaTypbl HE MOXKET
BhIpa)kaThCsl mpsimMoi nuHUel? Mcnonb3ys ypaBHeHue Bant-I'odda, ycranosure hopmy ITuHHM U
000CHYy#Te, T0UYeMy Hellb3sl HAUMHATh 3Ty JIMHUIO OT Hayajla KOOpIUHaT.

JlabopaTopnasi paGora Ne6. IIpurorosiieHue pacTBOPOB 32JaHHONH KOHIEHTPALIVH.

[{es1b pabOTHL: TPUOOPETEHNE HABBIKOB MTPUTOTOBICHHS PACTBOPOB PA3IMYHON KOHIICHTPAIIUH U3
CyXOii conu wiu 0oJiee KOHIIEHTPUPOBAHHOTO PacTBOPA.

3ajaHue:
1. IIpuroroBienue pacTBOpa XJIOpHAa HATPHS C 3aJaHHON MAacCCOBOM JI0J1e COM pa30aBIeHHEM

KOHIEHTPHUPOBAHHOTO PacTBOPA;
2. IIpuroToBieHrEe BOJHOTO pacTBOPA XJIOPUAA HATPHS U3 cyxoi comu. OnpeneneHue
MacCOBOH J0JIH U pacueT HaBECKHU.

[ops/I0K BBIMOJIHEHHS:
JIaGopatopHyro paboTy cieayeT HaYMHATh TOJBKO MOCIIE N3YYEHUSI TEOPETHUECKUX CBEIICHHH
U TIIATEIbHOM MPOPabOTKH METOAMKH ITPOBEACHHUS JIAOOPATOPHOTO IKCIICPUMEHTA.
JIaGoparopHast paboTa COCTOHUT U3 CIEAYIOIINX 3TAIOB:
- 00cyKIeHre 1Tab0paTOPHON paObOTHI U MOJTyYSHHE JOMYCKA JIJISl BBIOJTHCHHUS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMECHTAIBHBIX JTaHHBIX, 0POPMIICHHE OTYETA;
- 3alIUTa J1JA0OpaTOPHOU PabOThI

dopmMa OTYSTHOCTH:

Pesynbrarel nabopaTopHOro 3KcriepuMeHTa OoQOopMIIAIOTCS B BuAe ordera. OTYET HOJDKEH
BKJIFOYATh: JIaTy BBINOJIHEHHS paOOThI; IMOJHOE Ha3BaHUE pabOThI; 1eJb padOThl; OCHOBHBIC
TEOPETUYECKHE CBEACHHS; SKCIEPUMEHTAIbHYI0 4YacThb C OIMCAHHME BBIMNOJHIEMBIX OIIBITOB,
HAOJIOAEMBIX  SIBIGHUW, YPAaBHEHMsSI TPOBEJAEHHBIX XHUMHUYECKHUX PpEaKIUi; BBIBOABI TIO
nabopaTopHoii pabore.

3ajaHus JUIS CaMOCTOSITENIbHOW PabOThI:
1. Yro Ttakoe pacTBOpHI?
2. Yro Takoe KOHIIEHTpaLus?
3. Kakwue criocoObl BEIpakeHNsT KOHIIEHTPAIM PACTBOPOB CYIIECTBYIOT?
4. CdopmynupyiTe 3aKOH S5KBUBAJIIEHTOB JJIsi pAaCTBOPOB?
5. Kak npuroroBuTts:
a) 5% pactBop xJsopuaa Hatpust Maccoit 200 r;
0) 2M pacTBOp cepHOI KHCIOTH 00BeMOM 1 I1;
B) 2H pactBop cepHoii kucaoTel 00beMoM 1 11. [IpuBeuTe COOTBETCTBYIOIINE PACUETHI.

PexoMeHaanyu mo BIMOJHEHUIO 3aJJaHUH ¥ MOATOTOBKE K JIabopaTOpHOii paboTe

JI71s1 yCrienrHOTO BITIOTHEHUSI W 3aIIUTHI 1a00paTOPHBIX padOT PEKOMEHTYETCsI
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXKJIOMY 3aHSATHUIO 1O CIEAYIOIIEH CXeMe:
a) U3YYUTh TCOPETUICCKUI MaTepUal B KOHCIIEKTE JIEKIIMA U YIEOHBIX TTOCOOMSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, MPOIYKTOB PEAKINI; XUMUIECKOW MOCYA0N U
000pyI0BaHNEM; METOIMKAMH TIPOBEICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIoMa MpeABapUTEIHHO MOATOTOBUTE GopMy 1a00PATOPHOTO OTUETA;
T') OTBETUTh Ha KOHTPOJIBHBIEC BOMIPOCHI IS IOTyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HA IPUMEPHBIN NIEPEUCHB BOIIPOCOB IS 3alTUTHI JJA0OPATOPHOMA
paboTHI.
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OcHOBHas uTeparypa
1. TI'munka, H. JI. OOmas xumus : yaeOHuk i 6akanaspos / H. JI. Inunka. - 19-e usn., nepepal. u
not. - M. : FOpaiirt, 2014. - 900 c. - (bakanasp. ba3zoBsrii kypc).
2. AxmeroB H.C. O0mias u Heopranudeckas XxuMus: yaeOHuk st By30B/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JlononHuTenpHas tuTepaTypa
3. Bapnansn, M. A. XumMusi: 1aG0paTOPHBINA MPAKTHKYM JIJII TEXHUYECKUX HAIPaBJICHUM
MOJATrOTOBKM akageMudeckoro 6akanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.

KoHTpoJIbHbIE BOIPOCHI /1151 CaMONIPOBEPKU
1. C noMomIpio Kakux CpeaCcTB U3MEPSIIOT 00BEM KUAKOCTH?
2. Kakue BuIbpl MEpHOW IOCYAbl MCIOJB3YIOT JUISI TOYHBIX H3MEPEHUH, a Kakue [yis
IPpUOIMKEHHBIX ?
3. Kakume npaBuna cienyer coOnrofaTh IPU HUCHOJIb30BAHMM IHMIIETKH, OIOPETKH, MEPHOMN
KOJIOBI?
4. Jlyig u3MepeHus Kakol XapakTepUCTUKH PacTBOPA MCIIOJIb3YIOT apeoMeTp?
Kakwue npaBuia ciaenyer cobir01aTh IpY BBIIOIHEHUH U3MEPEHUN C IIOMOILBIO apeoMeTpa?

o

JlaboparopHasi padora Ne7. U3y4eHue 3JIeKTPOIUTHYECKOMN IMCCONMAILIMN U PeaKkuuii B
pacTBOPaX 3J1eKTPOJINTOB.

ﬂeﬂb [!a6OTBI: HN3YUCHHUC XapaKTCpa JUCCOHALUN TUAPOKCUI0B IMHKA U HUKCIIA, TIOBCACHUA
WHJ/IMKATOPOB B PA3JIMYHBIX CPEIax, HAOIIOICHNE CMEIICHUSI PABHOBECHUS B pACTBOPAx
IIEKTPOJUTOB, UCCIICIOBAHHE MPOLIECCOB 0OPATUMOT0 U HEOOPATHMOTO TUAPOIIH3a COJICH.

3amanue:
1. 3y4eHue xapakrepa JIeKTPOIUTUICCKON TUCCOIUAIINN THIPOKCHUIOB,;

2. MI3y4eHne paBHOBECHS U €r0 CMEIIEHHUS B PACTBOPAX CJIA0BIX DJICKTPOIUTOB;
3. M3yyeHue peakiuu B paCTBOPAX 3JICKTPOIUTOB;

4. 3ydeHnne OKpacku KUCIOTHO-OCHOBHBIX WHIUKATOPOB;

5. M3ydeHue peakiuu cpeibl paCTBOPOB HEKOTOPBIX COJIEH;

6. N3yuenune mosHOro (HEOOPAaTUMOT0) THAPOIN3A COJICH.

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HauYMHATh TOJBKO MOCIIE M3YYEHHs] TEOPETUYECKUX CBEJCHUI
U TIIATEIbHOIN MPOpabOTKH METOAMKH MTPOBEACHHUS JIAOOPATOPHOTO IKCTIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOLIMX 3TAOB:
- 00cyxeHre 1abopaTopHO pabOTHI U MOTYyYEHUE JOYCKA JIsl BBITIOTHEHNS,
- BBIIOJIHEHUE padoThI;
- 00pabOTKa HKCIIEPUMEHTAIBHBIX TaHHBIX, O(OPMIIEHUE OTUETA;
- 3al1UTa JJabOpPaTOPHOM PabOTHI

dopma oTyeTHOCTH:

PesynbraThl 1a00OpaTOpHOrO AKCIEpUMEeHTa OQOPMISIOTCS B BHAe oTdeTa. OTYeT JOIDKEeH
BKJIIOYAaTh: AaTy BBIIIOJHCHUA pa6OTI)I; IIOJIHO€ Ha3BaHHC pa6OTI)I; ejiab pa6OTBI; OCHOBHBIC
TEOPETHYECKHE CBEICHHS; DSKCIEPUMEHTAJIbHYI0 YacTh C OINMCAHUE BBIMIOIHSAEMBIX OIIBITOB,
Ha6HIOJIaeMBIX ﬂBHCHHf/i, YpaBHCHHA TPOBECACHHBIX XHWUMHYCCKUX peaKHHﬁ; BBIBOJIbI IIO
nabopaTopHoii pabore.

3aaHus JUIs CaMOCTOSITeNIbHOU PabOThI:
1. B 4eM cymIHOCTb TEOPUU AIEKTPOIUTUUECKON AUCCOLIUALIUU?
2. Uro Takoe cTeneHb MEKTPOIUTUYECKON TUCCOLUaun?
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3. Ha xakue rpynmsl yCJI0BHO JEINAT 3JIEKTPOJIUTHI [0 BETUYMHE CTENICHH TUCCOLUALAN?
IIpuBenuTe npuMeEpsI IPEACTABUTENIEH dTUX TPYIIIL.

4. Bo3MoxHa U peaklys MeXAy THIPOKCUIOM HAaTPHs U XJIOPHUIOM
KaJus?

5. VkaxuTe peakiuio cpelibl pacTBOPOB CIAEAYIOLUINX COJICH:

a) cynbdara HaTpus,

0) kapOoHaTa KaJus;

B) xsopuna xenesa (111);

r) ¢pTOpUIa AaMMOHHUS.

PexomMeHnamy 1o BhIMOJHEHHIO 3aJIAHHH U IOATOTOBKE K JIA00OPAaTOPHOI paboTe

JU1st yCHEenTHOTO BRIIOJIHEHHSI 1 3aIIUTHI JTA00PaTOPHBIX pabOT PEKOMEHIYETCS
CHCTEMATHYECKH TOTOBUTHCS K KAXKIOMY 3aHSITHIO IO CICIYIONIEH cXeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX TTOCOOUSIX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOIYKTOB PEAKIIHI; XUMUICCKOHN TTOCYI0N U
00opyoBaHNEM; METOIUKAMHU MTPOBEICHUS OIBITOB U TEXHUKON 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POpPMY J1a00paTOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIBHBIE BOIIPOCHI [Tl IOTMYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOIPOCOB IS 3alIUTHI Ta0OpaTOPHOUH
paboThL.

OcHoBHast TuTepaTypa
1. T'nmunka, H. JI. O6mas xumus : yueOHuK ans 6akanaBpos / H. JI. I'munka. - 19-e uzn.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakamasp. ba3oBsriit kypc).

2. Koposun, H. B. O6mias xumus : yueOnuk 11st By3oB / H. B. KopoBuH. - 9-e u3n., nepepad. .

- M. : Bricmas mkoia, 2007. - 557 c.
JlononuurensHas auTeparypa
3. Bappansa, M. A. Xumus: 1a60paTOpHBIN MPAKTUKYM /ISl TEXHHYECKUX HalpaBJICHHUH

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

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

KoHTpOoabHBIE BOIPOCH! JJIsSI CAaMOIIPOBEPKH

1. [Touemy B onbITe | ruApoKcU KoOANbTa paCTBOPHIICS TOJIBKO B PACTBOPE KUCIOTHI,  TUAPOKCHU]L

xpoma (I11) — B pacTBOpe KKCIOTHI U B pacTBope 1mgnoun? Crenars BHIBOJ O XapakTepe
AIIEKTPOJINTUYECKON JUCCOLUAIIUNH MTOTYYEHHBIX THAPOKCUIOB.

2. Ilouemy B onpITe 2 MPOU30LLIO U3MEHEHUE OKPACKH MHANKATOPOB

B pacTBOpax KUCJIOThI U OCHOBAaHUS IIPH J0OABIEHUU COJIeH?

3. IIpu KakuX yCIOBHSAX PEAKLUHU B PACTBOPAX IEKTPOIUTOB HEOOPATUMBI?

4. Kakyro okpacky npuoOpeTaer JaKMyc B KHCIIOM, HEUTpalbHOM U LIEII0YHOM cpenax?
5. Kakue conu He noaseprarorcs ruaponusy? [Ipuseaure npumepsl.

Jladoparopnasi padora Ne8. U3yueHue OKNCJINTETbHO-BOCCTAHOBUTEIbHBIX PeaKIUii.

HCJ'IL [2360TBIZ HN3YUCHUEC OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX CBOICTB 2JIEMEHTOB B HI/I3HI€I>'I,
HpOMC)KyTO‘IHOﬁ U BBICIIEH CTEIEHIX OKHCJICHHS; BIUAHUC CPCAbl HAa XapaKTCP OKHUCIUTCIIBHO-
BOCCTAHOBHUTCIIBHBIX ITPOLECCOB.

3ajgaHue:
1. UccnienoBanne OKUCIUTENBHO-BOCCTAHOBUTEILHONU ABOMCTBEHHOCTH COEAMHEHUI a30Ta B

TIPOMEKYTOUHOH cTemeHn okucienns N*°;
2. V3yuyenue BnusHus pH cpeapl Ha XapakTep BOCCTAHOBJICHUS IIepMaHraHaTa Kajus;
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3. I3y4eHne BHYTPUMOJIEKYIISIPHBIX OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN;
4. 3yueHue peakuuu AUCIPONIOPLMOHUPOBAHUS 0/a;
5. 3y4eHne CBOMCTB OPraHN4YECKUX BEIECTB B OKMCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMSIX.

[opsI0K BBIMTOJIHEHHS:
JIaGopaTopHyto paboTy cieyeT Ha4YMHATh TOJBKO MOCIE U3YyYCHUS! TEOPETHUSCKUX CBEICHHN
U TINATEIbHOM MPOpabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaboparopHasi paboTa COCTOUT U3 CIEAYIONIUX ITAIOB:
- 00cy K IeHre 1TabopaTOpHON pabOTHI U MOTyYEHHE JOMYCKA JJIsl BBITOJTHCHHUS,
- BBITIOJIHEHUE PabOTEHI;
- 00pabOTKa IKCIIEPUMEHTAIBHBIX JIaHHBIX, 0POPMIICHHE OTYETA;
- 3amuTa JIabopaTopHO PaboTHI

dopMa OTYSTHOCTH:

PesynbraThl mabopaTopHOTO SKCHepuMeHTa OGOpMIISIOTCS B BUAe oTdera. OTUeT MOJDKEH
BKJIIOYATh: ATy BBIMOJHEHUS paOOThI, TOJHOE Ha3BaHUE pPAOOTHI; Iedh PabOTHI; OCHOBHBIE
TEOPETHYECKUE CBEACHHS; DKCIIEPUMEHTAJIbHYI0 YacTh C OIMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
HAOMIO/TAaEMBIX  SIBJICHUH, YpPaBHEHHUS TIPOBEACHHBIX XHMHUYCCKHUX PEAKIUi; BBIBOJABI TIO
nabopaTopHoOi pabore.

3aaHus JUIs CaMOCTOSITeJIbHONU PabOThI:
1. Kakue peakuuu Ha3bIBatOTCsl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMU?
2. Kakue U3 HKENPUBEACHHBIX PEAKLUI OTHOCATCS K OKUCIUTEIBbHO-BOCCTAHOBUTEIbHBIM:
a) H,+Cl, >2HCI,
6) SO, +Br, +2H,0 - 2HBr+H,S0, ;
B) NH,Cl— NH, +HCl;
r) Cr,(SO,)+3KOH — Cr(OH), +3K,SO, ;
1) H.SO, +2H,5—>35+3H,0;
€) 2Cul, —»>2Cul+1,,;
k) CuCl, + Na,S— CuS+2NaCl,
3) NH,NO, >N, +3H,0.
3. Kakoe BeliecTBO Ha3bIBaeTCsl OKUCIUTENEM, a Kakoe — BoccTaHoBuTeseM? [IpuBennre npuMepsl.
4. Kaxkoii mporecc Ha3bIBacTCs OKUCICHUEM, & KAKOM — BOCCTAHOBIEHUEM?
5. Kakue 13 HWKenpuBeIeHHBIX IPOLECCOB MPEICTABISIOT COO0N OKHCIEHHE, a KaKUe —
BOCCTaHOBJICHHE:

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

PexoMeHaInm 1o BBINOJIHEHUIO 3a/IaHUH U MMOATOTOBKE K JIabopaTOpHOW paboT

JU1sl yCHEeNTHOTO BRITOJIHEHHSI 1 3aIIUThI 1a00PaTOPHBIX pabOT peKOMEHTyeTC sl
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHSATHIO 110 CIEAYIOLIEN cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIUI; XUMUYECKOW MOCYA0N U
000py/I0BaHNEM; METOIMKAMH NPOBECHHS ONBITOB M TEXHUKOH 0€301MacHOCTH;
B) JIOMa MPEABAPUTENHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
') OTBETUTH Ha KOHTPOJIbHBIE BOMIPOCHI JUIs OMyCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpeYeHb BOIIPOCOB ISl 3aLIUTHI JJa0OpaTOPHOM
paboTHI.

OcHoBHasl TuTEpaTypa
1. Tnmaka, H. JI. O0mas xumust : yaeOHUK 11 6akanaBpoB / H. JI. ['muaka. - 19-e usn.,
nepepab. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBblit kKypc).
2. AxwmeroB H.C. O0mias u Heopranudeckast Xumusi: yaeOHuk jiist By30o8/H.C. AxmeroB. — M.:
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Bricmas mxomna, 2009. — 743 c.

JlononHuTenpHas auTepaTypa
3. Bappanss, M. A. Xumus: 1a6opaTOpHBIN MPAKTUKYM JJIs1 TEXHHYECKUX HarpaBJIeHUH
MOATOTOBKHU akajeMudeckoro 6akanaspuara / M. A. Bapnansn, C. ®. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
4. Xwumwus: nabopaTopHbiii mpaktukyM / M. A. Bapnansu [u np.]. - bparck: bpl'VY, 2010. - 76 c.

KoHTpoJbHbIE BOIPOCHI /151 CaMONIPOBEPKU

1. OObsicHUTE, TOUEMY HUTPUT HATpUs MOKET BbicTynath B OBP u kak okuciurens, u Kak
BOCCTaHOBUTEIIb.

2. O0BsicHHTE, HCTIOINB3YSI PE3yIbTATHI IPOBEACHHBIX HCCICIOBAHNN, KaK BIUSET XapaKTep CPebl
Ha MPOLECChI BOCCTAHOBIJICHUS IEpMAaHraHaTa KaJus.

3. Onpenenure, K KAKOMY TUITY OTHOCATCS OKUCIMTEIbHO-BOCCTAHOBU-TENbHbBIE PEAKIINH,
paccmaTpuBaeMble B 1a0OpaTOpHOM padoTe.

4. YxaxuTe, aTOM KaKOoro 3JeMEHTa B MOJICKYJIe HUTPaTa MeJI B OMBITE 3 SIBJISCTCS
BOCCTAHOBUTEJIEM, @ KAKOT'O — OKMCIIMTEIEM U II0YEMY.

5. OOBsicHUTE, UCTIOJIB3YS PE3YIBTATHI IPOBEACHHBIX HCCIIEOBAHUH, KaKYIO (DYHKIIUIO MOTYT
BBINOJIHATH Opranuyeckue Bemectsa B OBP

JlabopaTopnasi padora Ne9. U3yueHue 3J1eKTPOXMMHUYECKHX IPOLECCOB.

ﬂeﬂb [22160TBIZ HN3YUCHHUC IJICKTPOXUMHNYCCKUX IMPOLCCCOB, IPOTCKAOIHX B IraJIbBAHUYCCKOM
QJICMCHTC U IIPH SJICKTPOJIN3C BOAHBIX PACTBOPOB 2JICKTPOJIUTOB.

3amaHue:
1. Uzyuyenue nporiecca 00pa3oBaHUE TaIbBAHUYECKUX MMap MPU XUMUUECKUX PEAKITUSX;

2. VI3yueHue >1eKTpoIin3a BOJHOTO PacTBOpa MOAM A KAJIUsl C UHEPTHBIMU 3JIEKTPO/IaMH;

3. M3y4yenue >1eKTpoin3a BOJIHOTO PacTBOpa Cyib(ara Kaius C HHEPTHBIMHU 3JIEKTPOIaMHU;

4. VzyueHue 351eKTposIr3a BOAHOTO pacTBOpa Cyib(ara MeIu C UHEPTHBIMU 3JIEKTPOIaMU;

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

ITopsI0K BBINOJIHEHUS:
JIaGopatopHyto paboTy cieayeT HadYMHATh TOJIBKO MOCIE W3YYEHUS] TEOPETUYECKHX CBEICHHN
U TIIATEIBHOM MPOpabOTKH METOAMKH MPOBEACHHUS JIAOOPATOPHOTO IKCTIEPUMEHTA.
JIaGopatopHas paboTa COCTOUT U3 CIEAYIOLIMX 3TAOB:
- 00cyxaenue gabopaTopHOi pabOThI U MOTYYEHHUE JOMYCKA JUTsl BBITIOTHEHHS,
- BBIIOJIHEHUE padoThI;
- 00paboTKa HKCIIEPUMEHTATIBHBIX TaHHBIX, OPOpPMIIEHUE OTYETA;
- 3al1UTa JJabOpPaTOPHOM PabOTHI

®dopma OTYETHOCTH:

PesynbraTel 1a00paTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAe oTdeTa. OTYET JOIDKEH
BKIIIOUATh: ATy BBIMIOJNIHEHUs pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; 1eJdb PabOTHl; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUA; OKCICPUMCHTAIBHYIO 4YaCTb C OIIMCAHUC BBIMMOJIHACMBIX OIIBITOB,
HAOMIO/TaeMBIX  SIBJICHUH, YpaBHEHHUS TIPOBEJACHHBIX XHMHUYECKUX PEaKIUi; BBIBOJBI IO
nabopaTopHOU pabdoTe.

3aJaHus IS CAMOCTOSTEIbHOM paOOTHI:

1. Kakoii mpouiecc Ha3bIBa€TCS IEKTPOIU3IOM?

2. Kakoii 371eKTpoa pH 37eKTPOIN3€e Ha3bIBACTCS KaTOA0M, a KaKoil — aHOIoM?

3. YUeM OTAMYAIOTCS TPOLIECCHI AJIEKTPOIN3a, IPOTEKAIOLIME B PACTBOPE U pacIIaBe JIEKTPOoIuTa?
4. Kakue BeniecTsa MOr'yT BOCCTaHABIMBATLCS Ha KaTtojie?

5. Kakue BelecTBa MOT'yT OKUCIIATBCS HA aHOJE?
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PexoMeHanuy 0o BEIMOJHEHUIO 3aJaHMi 1 ITOJrOTOBKE K JJa00paTopHOM padoTte

JUist yCHEeNTHOTO BRIIOJIHEHHSI 1 3aIUTHI JTA00PaTOPHBIX pabOT pEKOMEHIYETCS
CHUCTEMAaTUYECKH TOTOBUTHCS K KOXKIOMY 3aHSATHIO 1O CIEAYIOIICH cxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepral B KOHCIIEKTE JICKIUH U y4eOHBIX TTOCOOUSIX;
0) MO3HAKOMUTHCS CO CBOMCTBAMHU PEAreHTOB, IMTPOIYKTOB PEAKIIM; XUMHUECKOU MTOCY 10N U
00opyoBaHNEM; METOJUKAMHU TTPOBEICHUS OIBITOB U TEXHUKOH 0€30MacHOCTH;
B) JI0OMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTYETA;
T') OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI [Tl IOMYCKa K paboTe;
1) YCTHO TIOJIFTOTOBHTH OTBETHI HA IPUMEPHBIN IIEPEUCHb BOIIPOCOB JIJISl 3aIIUTHI JIJAOOPATOPHOM
paboTHI.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. O6mas xumus : yaeOHuk aisa 6akanaBpos / H. JI. I'munka. - 19-e uzg,.,
nepepad. u gor. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3zoBsblit Kypc).
2. AxmeroB H.C. O0mias u Heopranudeckas XxuMus: yaeOHuk st By30B/H.C. AxmeToB. — M.:
Bricmiag mkona, 2009. — 743 c.

JlononHuTenpHas tuTepaTrypa
3. Bappansn, M. A. Xumus: 1a00paTOpHBII MPAKTUKYM JIJIs1 TEXHUYECKUX HaIlPaBIICHUN
MOJTOTOBKH akageMudeckoro OakanaBpuara / 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 ISl CAMOIIPOBEPKH

1. O0BsicCHHUTE, KaKYIO POJIb B OKHCIUTEIILHO-BOCCTAHOBUTEIILHBIX B TIPOIECCAX UTPACT KATOJ, a
KYKYIO — aHO/I.

2. [ToueMy u3MEHWICS [IBET PacTBOPA B KATOJAHOM U aHOJHOM ITPOCTPAHCTBE JIEKTPOIH3Epa TIPH
aeKTpoin3e BoaHbIX pacTBopoB Kl u K;SO,4?

3. Kakue 371eKTpopl Ha3bIBAIOTCS HHEPTHRIMU? M3 KaKUX MaTepralioB OHU U3rOTABIIUBAIOTCS?
4. Ha xakoM 3JIEKTPOJIE MPH JIEKTPOIIH3e BoaHOro pactBopa CuSO, mosBisiercs: Oyphblid HaJIeT?
Yro 3TO 3a BEMIeCTBO?

5. O0bsacHUTE, KaK MTPOTEKAET ANEKTPOIIN3 C PACTBOPHUMBIM aHOJIOM.

JladopaTopnasi padora Nel(. M3yueHue XuMH4YeCKHX CBOICTB METAJLJIOB.

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

3amaHue:
. I3ydyeHune B3auMOICCTBUSI MarHus ¢ KUCJIOTOM U IIEJIOYBIO;

1
2. N3ydeHue B3aUMOACHCTBHSI aTFOMUHUS C KUCIOTOU U HIENOYBIO;
3. [onyyenune ruapoKCHUIA ATFOMUHUS U U3yYEHHE €r0 CBOMCTB;

4. 3ydeHnue B3aUMOJEHCTBHS JKeJie3a C KUCIOTOM U 1IEI0YbI0;

5. Nomyuenue rugpokcuna xxenesa (1) u uzydeHnue ero cBOucTB;
6. [Tomyuenue ruapokcuna sxenesa (111) u u3yuenue ero cBoicCTB;
7. 3yueHnne KaueCTBEHHBIX PEAKIINH HA MOHBI Fe2+, Fe3+;

8. 3yueHue B3aMOIEHCTBUS IIMHKA C KUCJIOTOM U 1IEJI0YbIO;

9. IlomyyeHnue ruApoKCHIa IMHKA U U3yYEHUE €r0 CBOMCTB;

10. 3y4yeHue B3aMMOIEUCTBUS LIUHKA C COJISIMHU.
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ITopsAI0K BBIOIHEHHUS:
JIaGopatopHyio paboTy ciieayeT Ha4YMHATh TOJILKO MOCIIE M3YYEHHUS] TEOPETUYECKUX CBEJCHUN
¥ TIIATEIBHOM MPOpabOTKH METOIUKH ITPOBEICHHS JIAOOPATOPHOTO 3KCIIEPUMEHTA.
JIaGopatopHast paboTa COCTOUT U3 CIEAYIOIINX 3TAIOB:
- 00cyxeHne 1abopaTopHOi pabOTHI M MOTyYEHHE AOIYCKA /ISl BHIIOTHEHHS;
- BBITIOJIHEHUE PabOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, OQOPMIICHUE OTYETA;
- 3amuTa JIabopaTopHO PaboTHI

dopma OTYECTHOCTH:

PesynbTaThl mabopaTopHOTO SKCHepuMeHTa OGOopMIISIOTCS B BUie oTdera. OTUeT MOJDKEH
BKIIIOYATh: JaTy BBIMOJHEHUS pabOThI, TOJHOE Ha3BaHUE pPAOOTHI; ENb pPabOThI; OCHOBHBIC
TEOPETHYECKUE CBEJCHHS; DKCIIEPUMEHTAJIbHYI0 YacTh C OIKMCAHHWE BBIMIOJHIEMBIX OIIBITOB,
HAOMIO/TAaEMBIX  SIBJICHUH, YpaBHCHHUS TIPOBEACHHBIX XHMHUYCCKHUX PEAKIUi; BBIBOIBI IO
nabopaTopHoi pabdore.
3agaHus JJisg CaMOCTOSITEILHON PA0OThI:

CocraBuThb 3eKTpOHHO-Tpadudeckue GopMyIbl (UarpaMMbl) BHEIITHETO M MPEIBHEIIHETO

HHEPreTUUECKUX YPOBHEN aTOMa MeTaljla U €ro MOHa B OCHOBHOM COCTOSIHMHM (Ta0J1.).

Tabnuua
Bapuanr | Meramn Won metayuta | Bapuant Meramn | Mon meranna
1 Sc Sc** 11 Ti Ti**
2 Cr crt 12 Ni Ni*
3 Mn Mn*>* 13 Y 2
4 Sr Sret 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 cu”
10 Co Co** 20 Ca Ca**

PexoMeHaInm 1no BBINOJIHEHUIO 3a/IaHUH U MOATOTOBKE K JIabopaTOpHOi padoTe

JU1sl yCHEeIHOTO BRITOJIHEHHSI 1 3aIUThI 1a00paTOPHBIX pabOT PEKOMEHyeTC s
CUCTEMATUYECKU TOTOBUTHCS K KaXJI0MY 3aHSATHIO 110 CIEAYIOLIEN cXxeMe:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOYKTOB PEaKIuii; XUMUYECKOU MOCYI0H U
000pyI0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€3011acHOCTH;
B) JIOMa MPEABAPUTEIHHO MOATOTOBUTE (hOPMY J1a00PATOPHOTO OTUETA;
I') OTBETUTH Ha KOHTPOJIbHBIE BOMPOCHI JUIs ONYCKa K paboTe;
1) YCTHO TIOJITOTOBUTH OTBETHI HAa IPUMEPHBIN NIEpeYeHb BONIPOCOB AJIs 3aIUTHI Ja00OpaTOPHOI
paboTHI.

OcHoBHas nuTeparypa
1. T'munuka, H. JI. OO6mas xumus : yueOuuk mist 6akanaspos / H. JI. Inunka. - 19-e usn., mepepad. u
Jo1. - M. : FOpaiit, 2014. - 900 c. - (bakanaBp. ba3oBslii Kypc).
2. Koposun, H. B. O6m1as xumus : yaeOnuk uist By3oB / H. B. Koposun. - 9-e u3zn., mepepad. .
- M. : Bricirast mikoia, 2007. - 557 c.

JlononHurenpHas IuTeparypa
3. Bappansa, M. A. Xumus: 1abopaTopHBIN MPAKTUKYM JJIST TEXHHUECKUX HaIpaBICHUH
MOJrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'V, 2015. - 154 c.
4. Meramnsl: yueOHnoe nocodue / T. A. [lonckas, M. A. Bapaansu [u ap.]. - bpatck : bpl'Y,
2008. - 65 c.
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KOHTpobHbIE BONIPOCHI /1151 CAMOIPOBEPKU

1. JlaiiTe Ha3BaHUS IPOIYKTOB B3aMMOAECHCTBHUS METAJIJIOB € XJIOPOM, a30TOM, KDEMHHEM,
BOJIOPOJIOM, cepoit, pochopom, yriepoaom.

2. YKa)XXuTe OKUCIIHUTEb U BOCCTAHOBUTEb B PEAKLIUN MAarHus ¢ KUCIOTOW U HIEI0YbIO?

3. Kakue cBoiicTBa NPOSBISAIOT AJIFOMUHUN U €r0 THAPOKCU] IPU B3aUMOAECUCTBUU C CEPHOI
KUCJIOTOM U TUJIPOKCHUIOM HATpHsi?

4. Kakue cBoiictsa nmpossisitoT xeine3o (1) n ero rugpokeun npu B3auMoeCTBUM C CEpHOI
KUCJIOTOM U TUJIPOKCHUIOM HATpHsi?

5. IlpuBenTe peakuy, HOATBEPKIAIOINE aM(POTEpHBIE CBOWCTBA IIMHKA U €T0 THIIPOKCUA.

JlaGoparopunas padora Nell. U3yuyeHue KOMIJIEKCHBIX COeIMHEHMH.
[lenp paboOThI: W3y4YeHUE SIBICHUN KOMIUIEKCOOOpPA30BaHUS, CBOWCTB PA3IMYHBIX KOMILICKCHBIX
COCTUHEHUH.

3ajaHue:
1. [Tony4yeHne aHMOHHOTO KOMIUIEKCA (TETpaloJ0BUCMYyTAaTa KaJusl) ;

2. [TomyueHue ruapOKCOKOMILIEKCOB;

3. ITomyueHue KaTHOHHOTO KOMILJIEKCa

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

ITopsI0K BBINOJIHEHUS:
JIaGoparopHyto paboTy cienyeT HaYMHATh TOJIBKO MOCJE U3YYEHHUs TEOPETHUECKUX CBEJICHUN
U TIIATEIbHOH MPOpabOTKH METOAMKH ITPOBEACHUS JIAOOPATOPHOTO IKCIIEPUMEHTA.
JIaGoparopHasi paboTa COCTOUT U3 CIEAYIOIIUX 3TAIOB:
- 00cyxaeHune 1abopaTopHOi pabOThI U MOYYEHUE JAOMYCKA ISl BBITIOTHEHNS,
- BBITIOJTHEHUE PaOOTHI;
- 00paboTKa IKCIIEPUMEHTAIBHBIX JaHHBIX, 0POPMIICHHE OTYETA;
- 3aIIMTa J1JabopaTOpPHOU PabOThI

®dopma OTYETHOCTH:

PesynbraTel 1a00paTopHOro SKCIEpUMEHTa OGOPMIIIOTCS B BUAE oTdeTa. OTYET JOIDKEH
BKJIIOUATh: JaTy BBIMOJIHEHUs pabOThl, TMOTHOE Ha3BaHUE pPAaOOTHI; 1eldb PAaOOTHI; OCHOBHBIE
TCOPCTUUCCKHUE CBCACHUSA; OKCICPUMCHTAIbHYIO 4YaCTb C OIIMCAHUC BBIMOJIHACMBIX OIIBITOB,
HAOMIOTaeMBIX  SIBJIGHWH, YpaBHEHHUS TPOBEIACHHBIX XHMHUYECKUX pEaKIUi; BBIBOIABI IO
nabopaTopHOU pabdoTe.

3aaHus Ui CaMOCTOSITEIbHOW PaOOTHI:

1. W3 kakux COCTaBHBIX YacTell COCTOSAT KOMIUIEKCHBIE COeAMHEHU?

2. YKaXWTe BUIBI CBSA3M B KOMILJICKCHBIX COCTUHECHUSX.

3. Yo Takoe koopauHanroHHoe yrcio? [IpuBeaure npumepsl.

4. Hamummre no oAHOMY NpUMEpY KaTHOHHOTO, aHHOHHOTO U HEUTPAJIbHOTO KOMIUIEKCHOIO
COEIMHEHUS.

5. Yro nmokas3piBaeT KOHCTaHTa yCTONYMBOCTH KOMILIEKCHOTO HOHA?

PexoMeHaanuy 1o BbIMOJHEHUIO 3aJIaHUI ¥ MOATOTOBKE K JIabopaTopHO paboTe
JUist yCHEeNHOTO BRIITOJIHEHHSI 1 3aIIUTHI J1a00PaTOPHBIX pabOT peKOMEHAYeTCs
CHUCTEMAaTUYECKU TOTOBUTHCS K KaXKJIOMY 3aHATHUIO IO CIEAYIOLIEH cxeme:
a) U3YYUTh TEOPETHUECKUI MaTepua B KOHCIIEKTE JIEKIUH U y4eOHBIX MOCOOUSX;
0) MO3HAKOMUTHCS CO CBOMCTBAMU PEAreHTOB, IPOJYKTOB PEAKIMI; XUMUYECKON MOCYA0N U
000pyI0BaHNEM; METOIUKAMU ITPOBEJICHUS ONBITOB M TEXHUKOH 0€301acHOCTH;
B) JOMa MPEABAPUTENHHO MOATOTOBUTE (HOPMY JTa00PATOPHOTO OTUETA;
I') OTBETUTH HAa KOHTPOJIbHBIE BOMPOCHI JUIs AOMYCKa K paboTe;
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1) YCTHO ITOJITOTOBUTH OTBETHI HA MTPUMEPHBIH ITepedeHb BOIPOCOB IS 3alIUTHI JJaAOOPAaTOPHOU
paboTHI.

OcHoBHast TuTeparypa
1. TI'munka, H. JI. O6mas xumus : yaeOnuk aisa 6akanaBpoB / H. JI. I'munka. - 19-e uzg,.,
nepepad. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakamnaBp. ba3oBsiii Kypc).
2. Koposun, H. B. O6mas xumus : yaeonuk 11 By308 / H. B. KopoBun. - 9-¢ u3z., nepepad. .
- M. : Bricirast mkoia, 2007. - 557 c.

JlononHuTenpHas tuTepaTypa
3. Bapnansn, M. A. XumMusi: 1ab0paTOPHBINA MPAKTHKYM JIJI1 TEXHUYECKUX HAIPaBJICHUH
MOJATrOTOBKM akageMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'Y, 2015. - 154 c.
4. 3aite O.C. XuMmus: yaeOHUK I CTYy/. BbIcHL. yue0. 3aBeacuuii / O.C. 3aiineB. — M.:
N3natensckuii neHTp «Akagemusi», 2008. — 544 c.

KoHTpOJabHBIE BOIPOCH! /I CAMOIPOBEPKU

1. Vkaxure, KakoB L[BET MOJY4EHHOTO pacTBopa B ombiTe 1? Hammumem xaxux monos (K*, I,
Bi3+) MOJKET ObITh 00yCIIOBIIEHA 3TA OKpacKa?

2. IlpuBenute GopMyIIbI THAPOKCOKOMIUIEKCOB, TIOTYYCHHBIX B OMBITE 2.

3. B ombiTe 3 cpaBHUTE OKpacKy HOHOB Ni?" B pacTBope cynb(hara HUKENs C OKPacKoi
MOJIy4eHHOTO pacTBopa. [IpucyTcTBreM Kakux HOHOB 00yCIIOBJIEHA OKpacKka pacTBopa?

4. Tlpueaute Gpopmyiny KOMIJIEKCHOTO COSTUHEHHS MEIU, MTOJYYSHHOTO B OIBITE 4. YKax)uTe
3apsiibl €r0 LIEHTPAJIBbHOTO aToOMa, JIMTAHJOB, KOMIUIEKCHOTO HMOHA, a TaKXKe KOOPIWHAIMOHHOE
YHCJIO.

5. UYem oTnuyaeTcst 3AEKTPOJUTUYECKAS] AUCCOLMAIIMS JBOMHOM COJIM OT JUCCOLMAIIMHU COJIH,
coJiepXkanieil yCTOMYMBBIN KOMIUIEKCHBIA HOH?

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

[lenb pabOTHI: U3yUYeHHE ClIEHU(DUUECKUX peaKLuil OTKPBITHS Hanbosee pacpoCTpaHEHHBIX
KaTHOHOB U aHUOHOB, 4 TAK)XKE YCIOBUHU UX BBIIIOTHCHUS.

3amaHue:

Brinonnss cnenududeckue peakiuu OTKPHITUSI HAn00JIee pacpoCTPaHEHHBIX KATHOHOB U
AQHUOHOB, U3YUYUTh AHAJIMTUYECKHE CBOMCTBA UCCIIEIyEMBIX COEIMHEHUH, BBISICHUTh BIUSHUE
KOHKPETHBIX YCIOBHH (Temneparypa, pH, KoHIIeHTpaIusi peareHTa) Ha BBITIOJIHEHUSI PeaKITHil.

Ha ocHoBanuu HaOIr0AeHMI HEOOXOJUMO 3aMOTHUTH Ta0JHUILY.

H3yuyaemplii uOH | PearenT |YpaBHeHue peakuuu | YcJOBMSI IPOBeIeHUS AHagnTnuyeckuii 3¢pdext

1 2 3 4 5

[TopsAI0K BBIMOTHEHHUS:
JIaGopatopHyro paboTy cieayeT HaYMHATh TOJBKO IMOCTIe U3YUEHHs] TEOPETUIECKUX CBEICHUN
U TIIATeIbHOIM NMpopaboTKU METOAMKH MTPOBEACHUS JJAOOPATOPHOTO IKCIIEPUMEHTA.
JlabopaTopHas paboTa COCTOHUT U3 CICTYIOITUX ITAIOB:
- o0cykaeHue 1abopaTopHOi pabOTHI U MOJTyYEHHE AOMYCKa JJISl BHIOJHEHHUS;
- BBINIOJTHEHUE PaOOTHI;
- 00paboTKa HKCIIEPUMEHTATBHBIX TaHHBIX, OOpPMIIEHUE OTYETA;
- 3aIIUTa J1JA0OpaTOPHOU PabOThI
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dopma OTYETHOCTH:

PesynpraTel 1abopaTopHOro 3KcIepuMeHTa OoGOpMIAIOTCS B Buae oTueTa. OTYeT IOJKEH
BKJIIOYATh: [JaTy BBIMOJHEHUS pabOThl, MOJHOE Ha3BaHUE pPAaOOTHI; LEedb PadOThl; OCHOBHbBIE
TCOPCTUUCCKHUEC CBCACHUSA; OSKCICPUMCHTAIIbHYIO YaCTb C OIIMCAHUC BBIMNOJIHACMBIX OIIBITOB,
HAOJIO/IaeMBIX  SIBJIGHUN, YpaBHEHHUS NPOBEIACHHBIX XHMHUYECKHUX pEaKUui; BBIBOIBI IO
nabopaTopHoi pabdore.

3agaHus JJisg CaMOCTOSITEILHON PAOOThI:

1. Kakoii aHamn3 Ha3pIBaIOT KauecTBEHHBIM? B yeM 3akirouaeTcs ero 3agada?

2. Yto Takoe aHAIIMTUYECKUH CUTHAN?

3. Kakyro peaknuio Ha3pIBalOT aHATUTHYECKON?

4. Kakoe sBJIeHUE MOKHO HaOJII0JaTh IPU BHECEHUU B IIJIaMs Ta30BOW IOPEJIKH COEIUHEHUM
HEKOTOPBIX MeTauioB? Kak 3To sBJEHHME MOXKET OBITh MCIOJIB30BAHO B KAaue€CTBEHHOM
aHanuze?

5. Hammmure xapakTepHble peakiini KATHOHOB U aHUOHOB.

PexoMeHnanmuy no BhIMOJHEHHUIO 33/IaHUI U ITOJITOTOBKE K JIAOOPATOPHOU padoTe.

JUist yCHeTHOTO BRITOJIHEHHSI 1 3aIIUTHI JTA00PaTOPHBIX PadOT PEKOMEHTyeTCsI
CHCTEMATHYECKH TOTOBUTHCS K KaXKIOMY 3aHATHIO IO CIICIYIOIICH cXeMe:
a) M3YyYUTh TCOPETUUCCKUIN MaTeprasl B KOHCIIEKTE JICKITHI U yIeOHBIX MTOCOOUSX;
0) IO3HAKOMUTHCS CO CBOMCTBAMH PEareHTOB, MPOYKTOB PEAKIIHI; XUMUICCKOHN MTOCYI0H U
000py1I0BaHHEM; METOIMKAMH TIPOBEJICHUSI OTIBITOB M TEXHUKOM 0€3011aCHOCTH;
B) JIOMa IPEABAPUTEIHLHO OArOTOBUTH (POPMY J1a00paTOPHOTO OTYETA;
') OTBETUTHh Ha KOHTPOJIBHBIC BOIIPOCHI JUISI TOTYCKa K paboTe;
1) YCTHO MOJITOTOBUTH OTBETHI HA IPUMEPHBIH MEPEYeHb BOIPOCOB IS 3alIUTHI Ta0OPaTOPHOH
paboThL.

KoHTpOoILHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH

1. TlosicHuTe, Kakue peaklUUd W TIOYEMY HA3BIBAIOTCSA CHEIU(PUUECKUMU; CEIEKTUBHBIMU;
rpyHnoBbIMU?

2. Kakoii MeTo aHanu3a Ha3bIBAOT APOOHBIM? B ueM ero 1o0CcTOMHCTBA, HETOCTATKH?

3. Kaxkoi MeTox aHaam3a Ha3bIBAIOT CUCTEMAaTHYeCKUM? B ueM ero JoCTOMHCTBA, HETOCTATKU?

4. Kakue peakmuu MOTYT OBITh HCIONB30BAaHBl B KAueCTBE AHATUTUYECKUX pPEaKIIHii?
IIpuBenuTe NpUMEPSL.

5. HazoBute u onpeaennuTe KOINYECTBEHHBIE XaPaKTEPUCTUKU YYBCTBUTEIHLHOCTHU?

OcHoBHas nuTeparypa
1. T'munka, H. JI. O6mas xumus : yueOHuk i 6akanaspos / H. JI. 'nmunaka. - 19-e usn.,
nepepab. u gom. - M. : FOpaiit, 2014. - 900 c. - (bakanasp. ba3oBsiii Kypc).
2. Koposun, H. B. O6mas xumus : yaeOHuK 17151 By30B / H. B. KopoBuH. - 9-¢ u3n., nepepao. .
- M. : Bricmras mkoma, 2007. - 557 c.

JlonomHuTenpHas IUTEPATYpa
3. Bappansa, M. A. Xumus: 1a60paTOpHBIN MPAKTHKYM JJIsl TEXHHYECKUX HarpaBJICHUH
MOJrOTOBKU akajeMudeckoro Oakanaspuara / M. A. Bapaansn, C. @. Jlanuna. - bparck:
bpl'VY, 2015. - 154 c.
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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 O0YUYaIOIMUMCS TIPH U3yYEHUHN
Kypca. K BBIOTHEHHIO KOHTPOJILHOW pabOThl MOXHO MPUCTYIMUTH TOJBKO TOTAA, KOrna Oyaer
YCBOEHA OTpeiesieHHas 4acTh Kypca U TIIATEIbHO pa300paHbl pelIeHHs IPUMEPOB THIIOBBIX 3a/1a4.

Pemare 3aaun cieayeT B TOM MOPSIKE, B KAKOM OHH PACIIONIOKEHBI B 3aJJaHUHU, TIOCKOJIBKY
MPUHATAs TOCJIEOBATEIbHOCT PACIOJIOKEHUS YYUTHIBAET, UYTO OJHA 3a/Jada MOXET CIYKUTb
MOJATrOTOBUTENILHO CTYNEHBIO K PEIICHUIO CIEIYIOIIEH.

[Tocne o3HakoMmileHHs € 3aJayeil HEOOXOJUMO HAMETUTh JIOTHYECKHMH IUIaH €€ pPEeLICHUS.
[TocMoTpHTe, MO3BOJSAET U YCIOBUS 3a7ayd HOJIYYHTH 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 COXPAHEHHUSI BELIECTBA U YMEJIOM HCIIOJIb30BAaHUH 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, HAXOJIUT CBOE OTPAKEHHE B PA3MEPHOCTU BEITUYMH, COOTBETCTBYIOIIUX ATHM
noHsTusM. HernpaBuibHas pa3MepHOCTh BEJIMYHMH, UCIIOJIB3YEMbIX B pacyeTax, MOXKeT IMPUBECTU K
EeNIO cepur OMMOOK B pemieHuu 3agad. M Hao0opoT, mpoBepsis pa3MEepHOCTh MOTYYaeMbIX MPU
pacueTax BEJHMYMH, Jierde HaWTH OmUOKYy B pemeHuu 3anad. [losTomy, BBIIONHSS pacyeTsl,
HEO0OXOUMO CJIEIUTh 32 PA3MEPHOCTHIO BEJIUYHH.

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
XUMHUYECKOH CYTH 3aJladdl W JIOTUKH €€ pelleHus. B ycrnoBusSX 3amad OHM NpPUBENEHBI, Kak
NpaBUIO, C TOYHOCTBIO A0 Tpex 3Havyammx nugp. C Takod K€ TOYHOCTHIO CIIEAYeT NaBaTh
OKOHYATENIbHBIN OTBeT. HempaBuibHBIM OyIeT, ¢ OJHOW CTOPOHBI, Oojee Tpyboe OKpyTiIeHHe,
CHUJKAIOIllee TOYHOCTh OTBETA, C JPYTroi — 3aliCh B OTBETE OOJIBLLIOrO YKCia 3HaYalux uudp, He
OTpakarolllas ero JAeHCTBUTENbHOM TOYHOCTH, KOTOpPAask 3aBUCUT OT TOYHOCTH MCXOJHBIX JAHHBIX.
HpOMemyTquHe BBIYUCIICHUA CJICAYCT BBIIIOJHATH € TOYHOCTHBIO Ha 1-2 3Havalux III/I(l)pI)I
0oJbIIICH, YeM B OKOHYATEIHLHOM OTBETE.
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10. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOI' Ui, UCTIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOIECCA IO JINCHUIIJIMHE

Nudopmanmonno-kommyHukatupHbie TexHonoruu (UK T) uconssyrorest ms:
- MoJTy4eHre WH(OPMAIIUU TIPH MTOJATOTOBKE K 3aHATHSIM;

- CO3/IaHUE MPE3CHTAMOHHOTO COMPOBOXKICHHS 3aHSATHIA,

- pabOTBHI B AJIEKTPOHHON MHPOPMALIMOHHOM Cpefe.

CranmapTHOE JIMIIEH3MOHHOE MTPOTPaMMHOE 00eCTICUeHHE:

- OC Windows 7 Professional;

- Microsoft Office 2007 Russian Academic OPEN Ng Level,

- AHTHBUpYCHOE porpaMMHoe obecnieueHue Kaspersky Security.

Komnerotepras mnporpamma Orbital Viewer - mporpamma, co3gaHHas CHCHHAIBHO IS
BU3yanu3anuu opouraneit. [IpousBoaut nocrpoenue 3D mzobpaxenuit s, p, d, f - opOutanen mis
OJTHOTO HMJTM HECKOJIbKUX aTOMOB (33at0TCsl KBAaHTOBBIC uKcia). [lomyueHHbIe N300paskeHUsI MOTYT
OBITH COXpaHEHBI KaK B COOCTBEHHOM (opmare mporpammsl, Tak u B popmatax TIFF, PPM, BMP,
AVIu VRML.

PL Table- 5310 MHOroQyHKIMOHAIbHAS TMEPUOIUYECKAs CHCTEMa 3JEMEHTOB, JIydllas
peanmu3anus Tepuoguueckoil cuctembl Ha PC, mo3BOJsIOmas MOMydaTh HMCYEPIBIBAIOLIYIO
uHpopmaruo 00 snemeHTax (O6osiee 20 THMOB MAaHHBIX O KaKJIOM XHUMHYECKOM JJIEMEHTE), U
BCTPOCHHBI XHMHYECKUN KAIBKYJISATOP, IMO3BOJSIFOIIMA MTIHOBEHHO YpPaBHUBATH XHUMHYCCKHE
peakiuu JIF000i CI0KHOCTH, peIlaTh XUMHUSCKUE 33]1auH.

[Tporpamma BkIItOYaeT B ceOsl psiji TOTOJHUTEIFHBIX BO3MOXKHOCTEH, B TOM YUCIIE TOCTPOCHHE
rpa)MKOB 10 CBOWCTBAM XUMHUECKUX AJIEMEHTOB, BO3MOXKHOCTh OTOOpPaKEHUS psilla XUMHUYCSCKOU
AKTUBHOCTH METAJIJIOB, TPEACTaBICHUE TEPHOJMYECKON CUCTeMBbI B Oojee dyem 20 pasIUYHBIX
BUJIaX, MTHCTPYMEHT JUIsl IEPEBO/Ia TEMIIEPATyp U3 OJHOH IIKaJIbl B IPYTUE U IP.

11. OMMCAHHUE MATEPHUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOJIUMOMI
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO AMCIAIIJIMHE

Buo Haumenosanue
Ne JIP
3aHAmMUs ayoumopuu Ilepeuensv ocrnosnozo obopyoosanus
(JIx, JIP, kp, CP)

1 2 3 4

JIk JlekumonHast Hoytoyk hp, BuaeonpoexTop Acer -
ayJIuTOpUs
JIP Jlaboparopus obiet | bapomerp — anepoun BAMM-1; CuctemubIit 1-12
u Heopranuueckoit | 6ok Celeron 2400— 1.
XUMUHU Mouwurop 17LG -1mrT.

Becor BJITK-500; Illkag BBITAXKHOMN -211T;
[Tpubop 1 WLTIOCTPALMK 3aBUCIMOCTH
CKOPOCTHU PEaKUUHU OT YCIOBUHU -3 1T
KanopumeTp ¢ MepHBIM cTakaHOM; IPHOOP
JUISL OIIBITOB MO XMMHH C 3JIEKTPHUUECKUM
TOKOM; IPHOOP IS IEKTPOJIN3a PACTBOPOB
coJiei; mpudop I MOTyYEHHs ra30B;
BBINIPSAMUTEIND; CTOJI XUMHUYECKUNA — OIIT.;
Hocka 3-3m kom0. J1A-34 — 2.

Kp U3Ne 1, Y3Ne 2 O6opynosanue 10-CPU 5000/RAM -
2Gb/HDD (monutop TFT 19 LG 1953S-
SF); mpuntep HP Laserjet P3005

CP I3Ne 1, U3Ne 2 O6opynosanue 10-CPU 5000/RAM -
2Gb/HDD (monutop TFT 19 LG 1953S-
SF); npuntep HP Laserjet P3005
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IMpunoxenne 1

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

1. Onucanue ¢poHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne DJIeMeHT ®OC
KOMIIETEH Tema
- KOMIIeTeHIHH
OK-7 CITOCOOHOCTH K 1.CtpoeHue aTOMOB M MOJIEKYJT | DK3aMEHAIMOHHBIC
caMOOpraHu3aluu U Bonpocs! 1.1 -1.10
caM000pa30BaHUIO DK3aMeHaIMOHHBII
TECT
2.9HepreTuKa XMMHUYECKUX DK3aMeHaIlMOHHBIN
IIPOLIECCOB Bonpockl 2.1 —2.5
DK3aMeHaIlMOHHBIN
TECT
3.CKOpOCTh U MEXaHHU3M DK3aMeHAaIMOHHbBIE
XUMHUYECKOT0 Iporecca Bonpocsl 3.1 — 3.6
DK3aMeHaIMOHHBIN
TECT
OIIK-2 CIIOCOOHOCTH pUMEHSATH | 4.PacTBOpHI U Apyrue DK3aMeHaIOHHbIE
CUCTEMY JTUCTICPCHBIC CHUCTEMBI. Borpochkl 4.1 —4.14
(GyHI1aMeHTaJIbHbIX DK3aMeHaIMOHHBII
3HAHUW XUMUHU IS TECT
UJIEHTHUKALIUH, 5.0kucIUTENBHO- DK3aMeHaIMOHHBIC
dbopMynupoBaHus u BOCCTAHOBUTEJIbHBIC peakiuu U | Bonpockl 5.1 — 5.9
peuecHus JJIEKTPOXUMHUUYECKHUE MPOLECCHl | DK3aMCHAI[HOHHBIN
TEXHOJIOTHYECKHX TECT
npobiem 6.X¥UMHUST METAJIJIOB | DK3aMeHAaIMOHHbBIE
JIECO3aroTOBUTCIBbHBIX U HeMeTalJIOB BOMPOCHI 6.1-64
JlepeBOnepepadaThIBAOLL DK3aMeHaIMOHHBIN
UX MPOU3BOJICTB TecT
7.XUMUS KOMITIEKCHBIX DK3aMeHaIlMOHHbIE
TK-9 TOTOBHOCTE TPUMEHSITh COEIMHEHU N Bompockl 7.1 — 7.2
3HaHUS U TPeOOBATh OT DK3aMeHaIMOHHBIN
MTOTYUHEHHBIX TECT
BBIIIOJIHCHMS TIPABHII 8.0OCHOBBI aHATUTUYECKOU DK3aMeHaIlMOHHbIE
TEeXHUKU 0€30IIaCHOCTH, | XUMHHU Borpockl 8.1 — 8.2
IPOM3BOICTBCHHOM DK3aMeHaIMOHHBIN
CaHHUTapHUH, OKAPHOUI TECT
0€30I1aCHOCTH U HOPM
OXpaHbl Tpyaa
2. JK3aMeHaIlHOHHbIE BOMPOCHI
Komnerenuun Ne u
Ne I9K3AMEHAINMOHHBIE BOITPOCHI | gaumenoBanue
| pon Onpeneenne TeMBI
1 2 3 4 5
1.1 Xumusi, xak pasgen ectectBozHaHus | 1.Ctpoenue
1 OK-7 | cnocoGHOCTB K (cTpykTypa, HUCTOpUS Ppa3BUTHS HAyKH, | aTOMOB M MOJIEKYI
' CAMOOPTaHH3AINH 1 3Hayenne). OCHOBHBIE 3aKOHBI XUMUHU
1.2.0cHOBHBIE  KJIACChI ~ HEOPraHUYECKHX
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OIIK-

[1K-9

caM0o00pa30BaHHIO

CIOCOOHOCTD
MIPUMEHSITH CUCTEMY
dhyHIaMEHTAIBHBIX
3HAHUN XUMUH JUIA
UJeHTU(DHUKAIINH,
(hopMyInupOBaHUS U
perieHus
TEXHOJOTHUECKUX
npobiem
JIeCO3arOTOBUTEIb-
HBIX U
nepeBornepepadaTsi-
BAOIMX MMPOU3BO/ICTB

TOTOBHOCTD
MPUMEHSTh 3HAHUS U
TpeboBaTh OT

MO TYMHEHHBIX
BBITOJIHEHUS ITPABHJI
TEXHUKH
0e30I1acHOCTH,
MIPOU3BOJICTBEHHOMN
CaHHUTApPUH,
MOYKapHOH
0€30MacCHOCTH U HOpM
OXpaHBbI TPyia

COCTMHEHUH

1.3.0cHOBHBIE TOHATHS W 3aKOHBI XUMHU:
3aKOH COXpPaHEHUs MAacchl, 3aK0H
SKBHMBAJIEHTOB, TIa30Bbl€ 3aKOHBI, 3aKOH
ITOCTOSIHCTBA COCTaBa BEIECTBA.

1.4.AToM. ATOMHO-MOJEKYISpPHOE YYCHHE.
Crtpykrypa aTroma. DHepreTUIecKue
XapaKTePUCTUKHU aTOMa.

1.5.®opMupoBaHue AIMEKTPOHHON 000IOUKH
aToma. [TpuHIMIT MUHUMYMa SHEpIUH,
npunnun [laynmu, npaBuno XyHna, mpaBuiio
KneukoBckoro.

1.6.IleproanuecKuii 3aKOH M IEPHOAUYCCKAS
cucrema J[.M. MeHnneneea. 3HaueHHE.
Crpoenusi.

1.7.0OnexkTpoHHass KOHUTrypauusi aTomMa H
HepHonIecKast cuCTEMa. W3menenne
CBOHCTB 3JIEMEHTOB B IIEPUOAAX U TPYIIIAX

1.8.Tumel xuMu4uecKkoii cBs3u. BaneHTHOCTS.
OCHOBHBIE XapaKTEPUCTUKNA XUMHUUECKON
CBsI3W (AJTMHA, SHEPTHsI, BAJICHTHBIE YTJIBI).

1.9.Monnas cBsa3b. CTPYKTypa HOHHBIX
COEIMHEHMIA.

1.10.KoBasieutHas CBSI3b. CBoiicTBa
KOBAJICHTHOM CBS3U: MOJISIPHOCTb,
HaIpPaBJICHHOCTh, HACBIISIEMOCTb.

2.1. XuMuyeckue CUCTEMBI.
TepMoarHAMHYECKHIE TTApaMETPhI 1
TEPMOTUHAMUYECKUE (DYHKIIHH.

2.2. Buytpennsis sueprusi. [1epBbriii 3akoH
TEpPMOJIUHAMUKHU. DHTaNbNHA. M3MeHneHue
SHTAJBIIAY B DHIO- M IK30TEPMHUIECKUX
PEaKIIHIX.

2.3. OCHOBHBIE 3aKOHBI TEPMOXHMHUHU. 3aKOH
I'ecca. CrenctBue wu3 Hero. OHTAIBIHA
00pa3oBaHMsl XUMHIECKUX COCIMHEHHUH.

2.4. llonstue 06 3uTpOnIMU. VI3MeHeHne
SHTPONHUH NPU XUMHUYECKHX PEAKIHIX H
(a30BBIX Epexoiax.

2.5. DHeprus ['ub6ca peakum.
HamnpaBiieHHOCTh XMMHUYECKUX MPOIIECCOB.

2.0HepreTuka
XAMHYECKHX
TPOLIECCOB

3.1. ['oMOreHHbIe U TeTEPOTCHHBIE CUCTEMBI.
CKOpOCTb TOMOT€HHOM U F€TEPOreHHON
peaknuu. OakTOpBI, BIUSIOMUE HA CKOPOCTh
XUMHUYECKON peakiyi.

3.2. CKOpOCTh XMMHUYECKOM PeakIuu. 3aKOH
NENCTBUA Macc I TOMOT€HHON U
TeTepOreHHON peaKkIny.

3.3. Biusinue TeMieparypbl Ha CKOPOCTh
xuMuyeckoi peakuuu. [Ipasuno Bant-

T'ododa.

3.4. Kartanu3. ['OMOreHHBI M TeTEepOreHHbIN
KaTajus.

3.5. O6parumble 1 HEOOpATHUMbIE XUMHUECKUE
peakuuu. XHMH4ecKkoe paBHOBECHE.
KoHcraHTa paBHOBecuUsl.

3.6. Hampagiienue cMelieHus paBHOBECHSI.
[punnun Jle-lllarense.

3.CkopocTb
MEXaHH3M
XUMHYECKOTO
nporiecca
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4.1. PacTBOpHI, K&K TOMOTEHHBIE CHCTEMEI.
Iporecc pacTBOpeHMsI, pACTBOPUMOCTb.

4.2.CriocoObl  BBIp@KCHUS  KOHICHTpAI[Hit
pacTBOpOB.

4.3. PacTBOpBI 351eKTPOIUTOB. OTKIOHEHUE OT
3akoHa Payns u Bant-I'odda.
Nzoronmdeckuit KO3 hUTHECHT.

4.4, Teopus dIEKTPOTUTHISCKASL
JICCOIHMAIINH.

4.5. CroiicTBa uaeaabHbIX pacTBOpoB. OcMoc.
OcMoTrdeckoe maBieHne. 3akoH BanT-

T'odda.

4.6. CroiicTBa UiealbHBIX PACTBOPOB.
JlaBneHre HACBHIIICHHOTO TIapa HaJ
pactBopoM. 3akoH Payms. CnencrBus us
3akoHa Payus.

4.7. Crenens guccounanny. CHIbHEIE U
cia0blie DIICKTPOJIUTEHI.

4.8. Crentenp nuccormanuu. CUiIbHbIE U
cia0ble AIEKTPOIUTHL.

4.9. DIEeKTPOIUTHYECKAS TUCCOLIUAIUS BOIBL.
HNonnoe npousseneHue Boasl. BonopoaHsiil
[OKAa3aTEb.

4.10. Koncranra nucconmranuy. 3aKoH
pazbarienus OcTBayibia.

4.11. I'maponus coneit. TUIbI THIPOIH3a.
Crenenb rugponn3a. KoHcTaHTa rugponunsa.

4.12. JlucriepcHble CUCTEMBI, UX
KJIAaCCH(UKAIHSL.

4.13. Komnmounnsie pactBopsl. OO6pazoBaHue
KOJUIOMIHBIX PACTBOPOB.

4.14.CpolicTBa  KOJUIOMJHBIX  pPacTBOPOB
(onTHYeCKHEe, KHHETHUYECKHE, dJICKTPUIECKHUE,
azcopOITusl, MIOBEPXHOCTHOE HATSKEHHUE)

4.PacTBOpHI u
JpyTHe
JTUCTICPCHBIC
CUCTEMBI.

5.1. OKHCIUTENBHO-BOCCTAHOBUTEILHBIE
peaknun. CTeneHb OKUCIeHus. Baxueme
OKHUCJIUTEIN U BOCCTAHOBUTEIIU.

5.2.OKHUCIATENBHO-BOCCTAHOBUTEIILHBIE
peakmun. Tunst OBP.

5.3.CocraBneHue ypaBHEHHI OKHCIIUTEIBHO-
BOCCTaHOBHTEJIbHBIX peakIiuii (mMeTon
HJICKTPOHHOTO OaslaHCa).

5.4.2nexkTponHbIi TOTeHIIUAN. Y paBHEHUE
HepHncra.

5.5.XuMHYECKHE UCTOUYHUKH 3JIEKTPHUUECKOTO
TOKa (raibBaHMYECKHE 3JIEMEHTHI,
AKKYMYJISITOPBI).

5.6.Koppo3sus meTamios

5.7.Crioco0bI 3aIUThI OT KOPPO3HH.

5.8.0mekTponu3.  3akOHBI  3IEKTPOJIH3A.
[TpumeHeHue 3eKTpon3a.
5.9.05ekTpoaM3  pacTBOPOB,  PACILIABOB.

AHOJHBIEC U KaTOIHBIC TTPOIIECCHI.

5.0KHUCINTENBHO-
BOCCTAHOBUTEIIHHBI
e peaxiuu u
AIIEKTPOXUMHUECKH
€ TPOIIECCHI

6.1.06mas XapaKTepUCTUKA u
KJaccu(UKalys METAIJIOB

6.2.ITpupoga XUMHUECKON CBSI3M B METaJJIax.

6.3. ®usnueckue CBONMCTBA METAJLJIOB

6.4. XuMunueckue cBOKMCTBa METAJLJIOB.

6. XuMHusg MeTaJIOB
1 HEMETAIUIOB
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6.4.Merannyprus.

7.1.0CHOBBI  KOOPAWHAITMOHHOW  TEOPHH. | /. XUMHUSA

Crpoenne K.C. KOMILTEKCHBIX

Nzomepus u Homenkiarypa K.C. COEIMHEHU

7.2. Uzomepus KC.

7.3. quccommarus K.C.

8.1.0cHOBHEIE TTOHATHS AaHAIMTHIECKOMH 8.0CcHOBEI

XHUMHH. aHAJIMTUYECKON

8.2.KauecTBEHHBIN U KOJIUYECTBEHHBII XUMUH

XUMHYCCKHI aHaIN3.

8.3.DU3HKO-XUMHUECKHE METOIEI aHAIN3a

3. Olmcalme nokKasarteje u KPUTEPUEB ONCHUBAHUSA KOMHeTeHHI/Iﬁ
Ioka3aresu Ouenka Kpurepun
3HaTh OO0y4aronuiics TOKa3bIBACT BCECTOPOHHUE
(OK-T): conepixaHue MPOIECCOB CAMOOPTaHU3ALUN U U TIIyOOKHUe 3HAHUS POTrPAMMHOTO
camM000pa3oBaHusi, UX OCOOEHHOCTH M TEXHOJIOTHH Marepuasa, 3HaHHE OCHOBHOU H
peanu3aiyu, HCXOIs U3 IeNicil COBEPIICHCTBOBAHUS JIOTIOTHUTEILHON JIUTEPATYPBI;
npo¢eCCUOHANBHOM JCSITeIBHOCTH. [TOCJIEIOBATENLHO U YETKO OTBEYAET Ha
(OIIK-2): nepuomnueckuii 3akon [I.U1. Menneneesa; P —— BOTIPOCHI OMJIETa U TOTIOJIHUTEIIHHEIC
OCHOBHBIC BHABl U XAPaKTEPUCTHKA XUMHUYCCKOU BOIPOCHI; YBEPEHHO OPUEHTUPYETCS B
CBSI3M; BO3MOXKHBIE OJHEPreTHYCCKUE SIBJICHUSI MpU MPOOJIEMHBIX CUTYALUIX; IEMOHCTPUPYET
XUMHYECKHX  peaklusx, a Takke  (akropsl, CIOCOOHOCTH MPUMEHSTh TEOPETUICCKUE
OTPE/ICTAIONINE HAMPABICHUS  CaMOIPOU3BOJIBHOTO 3HAHMS JUIS aHAIHN3a PAKTUHYIECKUX
NPOTEKAHUSI ~ XUMHYECKUX  pEakiMi;  CYIHOCTh CUTYAIIHIA; yMEET CTPOUTH MPOIIECC
00paTUMOCTH XHMHYECKMX peakIui U CBOHCTBa camMo00pa30BaHMUs C yIETOM BHEIIHUX H
XMUMUYECKUX  PaBHOBECHH; CIOCOOBI  BBIPAKCHHS BHYTPEHHUX YCJIOBUN pean3alui.
KOHLEHTpaMi M (U3MYECKHE CBOWCTBA PacTBOPOB; OO6yuaronuiics HOKa3bIBaeT MOJHOE 3HAHUE
0COOEHHOCTH (PU3UKO-XUMHUYECKUX CBOHCTB PACTBOPOB MPOrpaMMHOI0 MaTepHaia, OCHOBHOU H
3JICKTPOJIUTOB; CBOMCTBA W 3aKOHOMEPHOCTH JIOTIOTHUTEILHON JINTEPATYPBI; TaeT
[IOBENEHUS JICTIEPCHBIX CHCTEM; OCHOBHBIE TMOJTHBIE OTBETHI Ha TEOPETUUECKHE
3aKOHOMEPHOCTH MPOTEKaHUs OKHUCJINTENBHO- BOIPOCHI OHJIeTa U IOTIOTHUTEIIbHbIC
BOCCTAHOBUTEJBHBIX TPOLECCOB, OCHOBHBIC MOHSATHS BOIIPOCHI, JOMYCKasi HEKOTOPBIE
AHAJMTHYECKOM XUMHU M METOIbI aHaJIn3a; MpaBuiia U HETOYHOCTH; MPABUIILHO MIPUMEHSIET
MPUEMbI BBITMIOIHEHUS JIAOOPATOPHOTO XUMHYECKOTO TEOPETHYECKUE MMOJOKEHHS K OL[CHKE
JKCIIEPUMEHTA. MPAKTHYECKUX CUTYAIHIA; IEMOHCTPUPYET
_ XO0po1Io y

(TIK-9): OCHOBHEIE (DU3UKO-XUMUYECKHE XOPOILHIA YPOBEHb OCBOSHHSI MaTepHaia 1
XapaKTEPUCTUKU BEIIECTB-3arpsI3HATENEN B II€JI0M MOJTBEPKIAET OCBOEHHE
MIPOU3BOJICTBEHHOU u MIPUPOTHOMN Cpenbl; KOMIETEHIUH, IPeTyCMOTPEHHBIX
3aKOHOMEPHOCTH MTPOTEKAHHS XUMHYECKHUX MPOIIECCOB MPOrpaMMoii; BilaieeT CUCTEMOiT 0TOopa
B OKpyXKamolied cpene; INpaBWwia W MPHEMBI coJiepKaHust OOYUEHHSI B COOTBETCTBUH C
BBITIOJTHEHUS J1a00paTOPHOTO XUMHYECKOTO HaMEYEHHBIMH LIEJIIMH CaMO00pa3oBaHus,
JKCIIEPUMEHTA. HO TIPH BBIOOPE METOJIOB ¥ IIPUEMOB HE
Ymers MOJIHOCTHIO YYUTHIBAET YCIOBHS U
(OK-7): 1uaHupoBaTh [eId M  yCTAHABJIWBATh JIMYHOCTHBIE BO3MOKHOCTHU OBJIAIECHUS
MNPUOPUTEThl [IPU  OCYLIECTBICHUU JIESATEIbHOCTH; 9TUM COJIePIKAHUEM
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CaMOCTOATENIBHO  CTPOMTh  TIPOLECC  OBJIAJCHHMS
nHdopmanuei, OTOOpPaHHOW M CTPYKTYpHPOBaHHOW
JUISL BBITIOJIHEHHUS! MPO(ECCUOHATIBHOW AEsATEIbHOCTH;
NPOBOJNTH KPUTHYECKUH aHAJIU3  JIOCTOBEPHOCTH
XMMHUYECKOH MH(]OpManuy, MOCTYyNaromed 13 pasHbIX
HCTOYHHKOB.

(OIIK-2): TpUMEHATh TEPHOAMICCKUN 3aKOH W
MEPHOANYECKYI0  CHCTEMY AN XapaKTepPHCTHKH
CBOWMCTBA XUMHMYECKHX DJIEMEHTOB U UX COEIMHEHHM;
OOBACHATH TPOSIBIIEMYIO aTOMaMH BaJIEHTHOCTb H
MPOTHO3UPOBAThH MIPOCTPAaHCTBEHHOE CTpOEHHE
MOJIEKYT; JlaBaTh TEPMOIMHAMUYECKYIO
XapaKTEepPUCTUKY XUMUYECKOTO Mpolecca; MPUMEHSTh
TaONMIBl KOHCTAaHT XHMHYECKOTO paBHOBECUS IS
OIpe/ieIeHUs] HANpaBJICHUH NPOTEKaHUS XUMHYECKUX
peakuii; npuMeHsATh 3akoHbl Paynst n Banr-T'odda
JUISL XapaKTEPUCTUKU (PU3HMUECKUX CBOMCTB PacCTBOPOB;
MPUMEHSTH TEOPHUIO IEKTPOIUTHUECKON AUCCOLUAINN
JUIS XapaKTEePUCTHKU CBOMCTB pacTBOpOB
3NEKTPOINTOB;  MPUMEHATH  JUII  COCTABJICHUS
ypaBueHnuiit OBII; mnpoBoaWTe KadecTBEHHBIH U
KOJIMYECTBCHHBIN aHAIIN3 BELIECTBA

(TIK-9): 000CHOBAaHHO OCYIIECCTBISITH BHIOOP METO/A U
METOAMKHM aHalW3a; MPOBOAUTh KAadeCTBEHHBIM W
KOJINYECTBEHHBII  aHANM3  pa3lUYHbIX OOBEKTOB;
00pabaThIBaTh M NPEICTABISTh Pe3yIbTaThl aHAIKM3a B
COOTBETCTBHHM C METPOJIOTUYECKHMHU TPEeOOBAHUSIMH;
oOpaiaTbcsi ¢ aHAJIUTHYECKUM O0OpyINOBaHHMEM U
MEpPHOH  IOCYNOH;  MCIOJB30BATh  CIPABOYHYIO
JIUTEpaTypy AJS MPOBENCHUS TMTHEHUYECKOH OLEHKH
3arpsA3HEHNUS IPOU3BOACTBEHHON M IIPUPOTHON CPEIIbI
Baagernp

(OK-T): TeXHONOTUSIMU OPTaHU3ALUH TIPOIIecca
caM000pa30BaHM U CAMOOPTaHU3ALUH; IPUEMAMHU
IeJIETIONaraHus BO BPEMEHHOM IIepCIICKTHBE,
crioco0am ITaHUPOBAHUSA, OPraHU3ALNH,
CaMOKOHTPOJISI U CAMOOLICHKH JeSITEIbHOCTH.
(OI1K-2):criocOOHOCTHIO MTPAKTHIECKOTO TIPUMCHCHHSI
MEPUOTUIECKOTO 3aKOHA U EPUOTNUECKON CHCTEMBI
J.11. MenzeneeBa; CHOCOOHOCTHIO MPUMEHEHHS
JIAHHBIX 00 SHEPTrUHM XMUMHYECKOI1 CBSI3U JUIsl OLICHKH
MPOYHOCTH MOJIEKYJI; HABBIKAMH ITPOBEICHUS
TEPMOJMHAMHUYECKUX PacyeTOB; CIIOCOOHOCTHIO
BBISIBJICHUS OOPAaTHMBIX PEaKIUii 1 pacdeTa
XapaKTEePUCTHK COCTOSIHUSI PaBHOBECHSI KOHKPETHBIX
PeaKIHii; ClIocCOOHOCTH TPOBOIUTE PACUETHI
KOHIICHTPAIHH pacTBOPOB; CIOCOOHOCTHIO IPUMEHATh
MeToJIbl onpeienieHust pH pacTBOpPOB; CHOCOOHOCTHIO
HNPUMEHSTh METO/Ibl BHITIOJIHEHUS] XUMUYECKUX
1a60PaTOPHBIX HIKCIIEPUMEHTOB; CIOCOOHOCTHIO
MIPOTHO3MPOBATH BO3MOXKHOCTh CaMOIPOU3BOJILHOTO
npotekanuss OBII; cmocoGHOCTRIO TPUMEHSITh METO/IbI
aHaJIM3a ¥ OLICHKH JIAOOPATOPHBIX UCCIIEIOBaHMUI.
(IIK-9): METOIaMHA MIPOBEICHUS XHMHKO-
AQHAJIMTHYECKOTO KOHTPOJS BpEIHBIX BHIOPOCOB B
OPOM3BOJACTBEHHYI0 U OKpPYXKAaIIyld  Cpeny,
TreOXUMHUYECKUX HCCIIeI0BaHUN, 00paboTKH, aHam3a 1
CHHTE3a IIPOM3BOJICTBEHHOM, NOJIEBOH M J1ab0paTOpHOH
HKOJIOTHYECKOW MHPOPMAIIUN, METOAAMH COCTABIICHHS
OKOJIOTMYECKUX W  TEXHOTEHHBIX KapT, cOopa,
00paboTKH, CHCTEeMaTH3AINH, aHAIH3a HHPOPMALINU

yI10BJIeT-
BOPHTEJb-
HO

OO0yuaroniuiics Moka3pIBaeT 3HAHUE
OCHOBHOT'O MaTepHasa B o0beme,
HE0OX0AMMOM JUIsl IPECTOSIIECH
npodeccHOHAIBHOM JesTelb- HOCTH; TIPH
OTBETE Ha BOIPOCHI OMieTa U
JIOTIOJTHUTENBHBIE BOIIPOCHI HE IOMyCKaeT
rpyOBIX OMIMOOK, HO HCITBITHIBACT
3aTpyJHEHHS B TIOCIIEI0BATEILHOCTH UX
U3JI0’KEHUS; HE B IIOJIHOU Mepe
JIEMOHCTPHUPYET CIIOCOOHOCTH ITPUMEHSTH
TEOPETHUYECKNE 3HAHUS AT aHATIHN3a
MIpaKTUYECKUX cUTyauui; Bnageer
OTZAEJIBbHBIMU METOJIAMU M IPUEMaMH
0TOO0pa HEOOXOJUMOM /TS YCBOCHUS
nHpopmanuy, 1aBast He MOJTHOCTHIO
apryMEeHTHPOBaHHOE 00OCHOBAHUE €€
COOTBETCTBHS LIEJSIM CaM000pa3oBaHus

Hey/10B-
JIETBOPU-
TEJIbHO

OOyyaromuiicsi UMeeT CyIIECTBCHHbIC
po0eBl B 3HAHUSAX OCHOBHOTO Y4€0HOTO
Marepuana o AUCIHIUINHE; HE CIIOCOOeH
apryMEHTHPOBAHHO U MOCIIEA0BATEIbHO
€ro0 W3J1araTh, AOIyCKaeT rpyOble OMIHOKH B
OTBETax, HEMPABWILHO OTBEYAET Ha
3aJ1aBaeMble KOMUCCHUEH BOIIPOCHI WIIU
3aTPYAHSACTCA C OTBETOM; HE MMOATBCPKAACT
OCBOCHHUE KOMITETCHIINH,
IPE1yCMOTPEHHBIX IIPOrPAMMOM; 3Has
coziepKaHue mpolecca 00y4eHNs, He yMeeT
CaMOCTOSATENILHO OTOMPATh U
CHCTEeMaTH3UPOBATh MOAJIEKALTYIO
YCBOCHHIO HH(OPMAIIHIO, BEIOUPATh
METO/IbI ¥ IPUEMBI OPTaHHU3AINH CBOCH
MO3HABATEJILHOH JEATEIBHOCTH
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4. Meroauueckne MaTepuasbl, ONpeaeJsiionde NMpoueAypbl OLEeHUBAHUS 3HAHWM,
YMEHH, HABBIKOB H ONBITA AeATEJIbHOCTH

IIpouenypa oueHHMBaHMS 3HAHWUM, YMEHHMH, HABBIKOB I10 IUCLUIUIMHE BKJIIOYACT Y4YeT
YCIEIIHOCTH 10 BCEM BHUJIaM OLIEHOYHBIX CPEJICTB.

TecToBbIil KOHTPOIb NMPOBOAATCS Ha JAOOPATOPHBIX 3AHATHUAX, BKIIOYAIOT BOIPOCHI I10
U3y4yaeMOl TeMe M 3aTparMBaeT Kak TEMaTWKy JabopaTOpHOH paboThl TaK W JIEKIIMOHHBIN
MaTepual.

IIo oxOHYaHMM OCBOCHMS AMCLUIUIMHBI IPOBOAMTCS IIPOMEKYTOYHAs aTTECTAallds B BUJE
9K3aMEHa, 4YTO II03BOJISIET OLEHUTh COBOKYIIHOCTh IPHOOPETEHHBIX B IIpolecce OO0ydeHUs
KOMIIETEHIIMA. DK3aMEeH CIY)KUT I OIEHKH pPa0OThl B TEYEHHE BCETO CpPOKa H3YYEHUS
JUCLUMIUINHBI W IPU3BaH BBIABUTH YPOBEHb, IIPOYHOCTD M CHCTEMAaTUYHOCTb IOJTYYECHHBIX
TEOPETUYECKUX 3HAHUN M YMEHUI NPUBOAUTH MPUMEPHI IPAKTUUECKOTO HCIIOJIb30BAHUS HAYyYHBIX
3HaHUM (HampuMep, NPUMEHATh UX B PEIIEHUM IPAKTUYECKUX 3ajay), NPUOOPETEHHsS HABBIKOB
CaMOCTOSITENIbHOW paboThl, pPa3BUTUS TBOpPYECKOTO MbliuieHHs. OleHka chOpMUPOBAHHOCTH
KOMIIETEHIIMM Ha »HK3aMeHe s TeX OOydaroUuIMXcsi, KOTOpble IPONYCKadM 3aHATHS M He
Y4acTBOBIM B IIPOBEPKE KOMIIETCHIMH BO BPEMS H3Y4YCHMS AUCLUIUIMHBI, IIPOBOJUTCS IIOCIIE
UH/IUBUYAJILHOTO COOECEOBaHUs C MPENoAaBaTes]IeM I10 MPOMYIIEHHbIM MM HE YCBOEHHBIM
TEMaM C ITOCJIENYIOLIEH OLIEHKOM CaMOCTOSATEIBHO YCBOCHHBIX 3HAHUM HA DK3aMEHE.

OreHka 3HaHUM, YMEHH, HABBIKOB YUYaIllUXCsl JOJDKHA OBITh MJIAHOBOM, CHCTEMAaTUYECKOIA,
L[eJICHAIIPABICHHOM, KBaJIM(DULIPOBAHHOM, MHOT'OCTOPOHHEH, mddepeHIPOBaHHOMH,
MHTCHCUBHOMN, YETKO OPIraHU30BAHHOM, Pe3yJIbTaTUBHOM.

[lepen npoBeneHHEM KOHTPOJIMPYIOLIEIO MEpONpUATUs oOydaroluecss B 00s43aTeIbHOM
HOps/IKE JOKHBIL OBITh 03HAKOMJIEHBI C 3JIEMEHTaMU KOHTPOJISL.

Pe3ynbrarel 00ydyeHHs XMMHUHU JIOJKHBI COOTBETCTBOBAaTh OOIIMM 3ajayaM IpeiMeTa U
TpeOOBaHUAM K €r0 YCBOEHHUIO.

Pesynbrarel 0OyueHus oOLEHHMBAIOTCS 1O nATHOAUIbHOM cucteme. Ilpu  onenke
YUUTBIBAIOTCSl  CIEAYIOLIME KaueCTBEHHbIE II0Ka3aTelid OTBETOB: INyOMHAa (COOTBETCTBUE
WU3YYCHHBIM TEOPETUYECCKHMM OO0OOIIEHUSM); OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B
IporpaMMe YMEHHUSM IPUMEHATh HNOJIYYEHHYI0O MH(OPMALMIO); MOJHOTa (COOTBETCTBUE O00BEMY
nporpamMMmbl U uHGopMmanuu ydeOHuKa). [Ipyu oleHKe yYMTHIBAIOTCS YHCIO U XapakTep OMIMOOK
(cymiecTBeHHble WM HecyllecTBeHHbIe). CyllecTBEHHbIE OLIMOKM CBS3aHbl C HEJOCTATOYHOM
NIyOMHOM M OCO3HAaHHOCTBIO OTBETa (HampuMmep, 0OydaroIIuiics HENpPaBHIIBHO YKa3all OCHOBHBIE
NPU3HAKY TIOHATHM, SIBIEHUH, XapakTepHble CBOICTBA BEIECTB, (POPMYJIbl BEIIECTB, HEMPABUIBHO
copMyJIMpOBall 3aKOH, MPABUJIO U T. M. UM OOYYAIOLIUICS HE CMOT NMPUMEHUTh TEOPETHUECKUE
3HaHUS JUIs OOBSICHEHUS M TpeACKa3aHMs SBJICHUM, YCTAHOBJIEHHS MPUYMHHO - CIIEICTBEHHBIX
CBsI3€H, CpaBHEHUS U Kiaccu(UKaUK SBJIEHUH U T. 11.). HecyliecTBeHHbIE OIIMOKU ONPEIeIsSIFOTCS
HEMOJIHOTOM OTBeTa (HampuMep, YNyLIeHHe M3 BHJA Kakoro-au0o HexapakTepHoro Qaxra mpu
XapaKTepUCTHKE BeEIEeCTBa, Iporecca). K HUM MOXXHO OTHECTH OrOBOPKH, OMMCKH, JAOMYILEHHBIE
[0 HEBHMMATEJIbHOCTH (HampuMep, B IByX M Oojiee YpaBHEHUSIX peakUuil JUCCOIMALUU B TIOJTHOM
MOHHOM BHJE JONYIIEeHa OJHA OlIMOKa B 0003HAaYeHMM 3apsjia MOHA). Pe3ynbraTel 00ydeHHs
IPOBEPSAIOTCS B TMPOLIECCE YCTHBIX M IHUCBMEHHBIX OTBETOB OOYy4alolIMXCs, a Takxke Mpu
BBIMOJTHEHUH UMU XUMHYECKOTO 3KCIIEpUMEHTA.
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Ipunoxenne 2

AHHOTAIUA
paboueii nporpaMMsbl TUCIHUANIMHBI
XUMUs

1. Heab u 3aa1a4n TUCHUTILIHHBI

Llenp m3ydeHHS AMCIUIUIMHBI: (PopMUpOBaHHE COBPEMEHHOTO XUMHYECKOTO MBIIUICHHS M BOCTTHTAHHUE
XMUMHUYECKOH KyNbTYpbl, IyTEM TEOPETHIECKOM M TPAKTUYECKOH IOATOTOBKH OOy4aromMXcs IO OCHOBHBIM
(pyrmameHTaIBbHBIM) pa3fenaM XUMHH, C YI€TOM COBPEMEHHBIX TEHICHIUH Pa3BUTHS HAYKH.

3ajaun JUCHUILTUHBL. JOOUTHCS MPOYHOTO YCBOCHHSI OCHOBHBIX 3aKOHOB M TEOPUN XUMUU, YTO
MO3BOJIUT KAaK COBEpIICHCTBOBAaTh YK€  CYIIECTBYIOIIME, TaK U  CO3JaBaTh HOBBIE
MIPOU3BOJICTBEHHBIE MPOIIECCHI.

BoipaboTtath HaBBIKM CaMOCTOSATEIBHOIO MPOBEIACHHS JTaOOPATOPHBIX HKCIEPUMEHTOB H
00001IeHNsT HAOMI0IaeMBIX PE3yIbTaTOB, KOTOPHIE MO3BOJIAT CO3/1aBaTh COCIMHEHHS, COCTaBbl U
MaTepHuaibl ¢ TpeOyeMbIM HAOOPOM CBOMCTB, a TAKKE MCCIIEIOBATh U aHATM3UPOBATH MaTEPHAIIBI

2. CTpyKTypa IHCHHUIIHHBI

2.1.Pacnpenenenne TPYAOEMKOCTH IO OTACIBHBIM BHIaM YYEeOHBIX 3aHATHH, BKIOYas
camocrosTenbuyo padoty: JIk — 17 u; JIP — 34 u; CP — 48 4.
OO6m1ast TpyI0€MKOCTh TUCIMIUIUHBL cocTaBiisgeT 144 yacoB, 4 3a4eTHBIX €IUHUIL

2.2. OCHOBHBIE TEMBI JUCIIAIIAHEL:

1. Ctpoenue aTOMOB ¥ MOJIEKYI.

2. DHepreTuka XUMHYECKHUX MPOIIECCOB.

3. CKopocCTh U MEXaHU3M XUMHUYECKOT0 IIPOoIiecca.

4. PacTBOpHI U IpyrHe IUCTIEPCHBIE CUCTEMBI.

5. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH U DJIEKTPOXUMHUYECKUE TTPOLIECCHI
6. XuMHs METaJUIOB M HEMETAILJIOB

7. XUMHS KOMIUIEKCHBIX COEAMHEHUN

8. OCHOBBI aHATUTUYECKON XUMUU.

3. Illlanupyemble pe3ybTaThbl 00y4eHUs! (epeyeHb KOMIeTeH M)

[Tporniecc u3yueHus: AMCUUILIMHBI HaMpaBlieH Ha (JopMHUpOBAHUE CIEAYIOUTUX KOMITETEHITHIHA
OK-7: crtocoOHOCTB K caMOOpraHu3aIui U caMo00pa30BaHuUIo;
OIIK-2: cmocoOHOCTh MPUMEHSTh cucTeMy (yHIAMEHTaIbHBIX 3HAHUM  XUMUM IS
uneHTuduKanuu, GopMyIupOBaHUS U PEIICHUS TEXHOJIOTHYECKUX MPOOIIEM JIECO3arOTOBUTEIBHBIX
U JiepeBornepepadaThIBAIOIINX TPOU3BOICTB;
IIK-9: roToBHOCTH NOPUMCHATL 3HAHUA H Tpe6OBaTI) OT MNOJYMHCHHBIX BBIIIOJHCHUSA IIpaBUJI
TEXHUKHU 0€30MacHOCTH, MPOU3BOACTBEHHON CaHUTApUH, MOKAPHOU 0€30MacCHOCTH U HOPM OXpaHbl

Tpyda

4. BuJa npoMe:KyTOYHOI aTTeCcTallMU: SK3aMeH
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IMpunoxenne 3

IIpomoxon 0 0ononenusX 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
DJIeMeHT ®OC
KOMIIETEH Tema
KOMIIeTeHIHH
10101

OK-7 CnocoOHOCTh K 1.Ctpoenue atomMoB 1 MoJieKkyn | Tect
caMOOpraHu3aluu U
caM000pa30BaHUIO Kp

OIIK-2 CIOCOOHOCTB IPUMEHATh | 2. DHEpPreTHKa XUMHUCCKUX Tecr
CUCTEMY MIPOLIECCOB Kp
q’yHHai“eHTaHLHHX 3.CKOpOCTh U MEXaHU3M Tecr
SHaHWHM XUMHH JUL XUMHUYECKOr0 IIporecca Kp
uacHTH()UKAIIH

ACHTHUKALIH, 4.PacTBOpBI U Apyrue Tect
(opMympoBanus U JUCTIEPCHBIE CUCTEMBI. Kp
peteHus
TEXHOJIOTHYECKHX
npobiem
P 5.0OKHCIUTENBHO- Tecr
JIECO3arOTOBUTEIBHBIX U
BOCCTAHOBUTEIIbHBIC PEAKIINU H
JepeBoIepepadaThIBAIO] Kp
ANEKTPOXUMUYECKUE TPOIECCHI

UX MPOU3BOJICTB

I1K-9 TOTOBHOCTb IPUMEHSTh 6.XuMUsT METAIIOB U Tect
3HaHUS U TPeOOBATH OT HEMETAJIJIOB Kp
MO TYMHEHHBIX 7. XUMUS KOMIUIEKCHBIX Tecr
BBITIOJTHEHUS! IPABUIT COCIMHEHUN Kp
TEXHUKH OC30IACHOCTH, | 8.OCHOBBI AHATHTHYECKOIL Tect
MPOU3BOACTBEHHOMN XUMIH Kp
CaHUTapUH, MOXKAPHOI
0€30MacHOCTH U HOPM
OXpaHbl Tpy/Aa
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2. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

IlokazaTenu Ounenka Kpurtepun
3HaThb OOyyaronuiicst MoKa3bIBaeT
(OK-T): copmepaHHe MPOLECCOB CaMOOPraHU3ALUH H BCECTOPOHHHME U TITyOOKHE 3HAHUS
camMo00pa30BaHMsl, UX OCOOCHHOCTH M TEXHOJOTMH NIPOrpaMMHOI0 MaTepuaa, 3HaHue
peanu3anyy, HUCXOAs W3 1eJed COBEPIICHCTBOBAHUS OCHOBHOM U JONIOJIHUTEIbHOU
podeCCHOHANBHOM JEeITEIFHOCTH. JIUTEPATYPBI; NOCIEJOBATENBHO U YETKO
(OIIK-2): mepuonnueckuii 3akoH J[.M1. MeHneneesa; OTBEYAET Ha BOIIPOCH OmiieTa u
OCHOBHBIE BUJBI U XapaKTEPUCTUKH XUMHUUECKOU CBA3M; | OTJMYHO | AONOJHUTENIBHBIE BOIIPOCHI; YBEPEHHO
BO3MOJKHBIE DHEPIreTHYECKHE SBICHHS NMPH XUMHUYECKUX OPHEHTHPYETCSI B IPOOJIEMHBIX
peakmusix, a Takke (AKTOpBI,  OMpEEISIONIHe CHUTYaIIAX; JEMOHCTPHPYET CIIOCOOHOCTD
HampaBJICHUSA CaMOITPOU3BOJILHOTO MPOTEKAHUS MIPUMEHATh TEOPETUYECKHUE 3HAHUS IS
XMMHUUYECKHX  peakuuid;  CYIIHOCTh  OOpaTUMOCTH aHaJIU3a IPAKTUYECKUX CUTYaLlUH; yMEeT
XMMHUYECKUX pEaKUUMil M  CBOHCTBA XMMHYECKUX CTPOUTB Tpolecc caMoo0pa3oBaHus C
PaBHOBECHI{; CIOCOOBI BBIPAKEHUS] KOHIEHTpauuil u Y4€TOM BHEIIHUX U BHYTPEHHUX YCIOBUU
¢usnyeckne  CBOWCTBa  pacTBOPOB;  OCOOEHHOCTH peanu3anyi.
(PU3UKO-XMMHUYECKUX CBOMCTB PacTBOPOB 3JICKTPOJIUTOB; OOyyaronuiicst MOKa3bIBaeT MOJIHOE
CBOICTBA U 3aKOHOMEPHOCTU IIOBEACHMS AMCIIEPCHBIX 3HaHME IPOrPaMMHOI0O MaTepuaa,
CHUCTEM; OCHOBHBIE 3aKOHOMEPHOCTH  MPOTEKAHHUS OCHOBHOM U JONIOJIHUTEIbHOU
OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB; JIUTEPATYpPhl; JAECT MOJIHbIE OTBETHI HA
OCHOBHBIE TOHATHS AHATUTUYECKOH XUMHHU W METOJBI TEOpETHIECKHE BOIIPOCH OMyIeTa
aHaIu3a; npaBUIa  H MPHEMBI BBIIIOJIHCHUS JIOTIOJTHUTEIbHBIE BOIPOCHI, TOIyCKast
71a00paTOPHOTO XUMHIECKOTO IKCIICPUMEHTA. HEKOTOpbIe HETOYHOCTH; IPaBUILHO
(TIK-9): OCHOBHBIE (U3MKO-XMMUYECKHE MIPUMEHSIET TEOPETUUECKHE MOTOKEHUS K
XapaKTEPUCTUKU BELLECTB-3arpsA3HUTEICH OLICHKE NPAKTUYECKUX CUTYALIUH;
IIPOU3BOJICTBEHHOM u NIPUPOJHON cpensl; Xopoiuo JIEMOHCTPHUPYET XOPOILIUN YPOBEHb
3aKOHOMEPHOCTH NIPOTEKAHUS XUMHUYECKUX IIPOLIECCOB B OCBOCHUS MaTepuaja U B LEJIOM
OKpYXKaloUleil cpeje; NpaBuia U IPUEMbl BBIIIOJHEHUS MOJATBEPKIA€T OCBOCHUE KOMIIETECHIUH,
71a00paTOPHOTO0 XUMHYECKOTO IKCIIEPUMEHTA. IIPElyCMOTPEHHBIX [IPOrPaMMOM; BiIaleeT
Ymernb CHCTEMOM 0TOOpa COJCPKAHUSA O0YUCHUS
(OK-7): mnaHupoBaTh IIeNMM M YCTAHABIUBAThH B COOTBETCTBUHU C HAMEUEHHBIMH LIETSIMHU
IOPHOPUTETBl MPH  OCYIUECTBICHUH  JESATEIbHOCTH; caM000pa3oBaHus, HO TIPH BEIOOpE
CaMOCTOATENBHO CTPOUTH  HpOLEcC OBJIaJICHUS METO/IOB U PUEMOB HE MOJHOCTHIO
nHpopmanuei, 0TOOpaHHOW U CTPYKTYPHPOBAHHOW JIS YUUTBHIBAET YCJIOBUS U INYHOCTHBIE
BBITOJIHEHUS npodeccrnoHaNbHOMH JEATCIBHOCTH; BO3MOKHOCTH OBJIAZICHUS 3TUM
NIPOBOJUTH  KPUTUYECKUH  aHAIU3  JOCTOBEPHOCTHU COJIep>KaHUuEM
XMUMHUYCCKON HH(pOpPMAIUHU, MOCTYMAIOIMIed M3 Pa3HbIX OO0yuarommiicsi TOKa3bIBacT 3HAHUE
HACTOYHUKOB. OCHOBHOTO MaTepuaia B o0beMe,
(OIIK-2): TUpuMeHATh [MEPUOAMYCCKUN  3aKOH | HEOOXOUMOM TSI TPEICTOSIIEH
NEPpUOIUYECCKYIO CUCTEMY JJIst XapaKTCPUCTUKU npo(beccnoﬂam,Hoﬁ JIeATelb- HOCTHU; IIpU
CBOMCTBA XMMHYECKHX JJIEMEHTOB U HX COCIMHEHHIL; OTBETE Ha BONPOCHI OMIeTa 1
OOBSICHATH TIPOSIBIISIEMYI0 aTOMaMy BAJIEHTHOCTh W JIOTIOJTHUTENIbHBIE BOTIPOCHI HE JIOMYCKAET
IIPOTHO3UPOBATH NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYII; Y/0BJIETB rpyOBIX OMIMOOK, HO MCITBITHIBACT
JlaBaTh TE€PMOJANHAMHYECKYIO XapaKTEPUCTUKY ) 3aTpyHEHUsI B TIOCIEIOBATEILHOCTH UX
XMMHYECKOTO IPOIecca; IPUMEHSTh TaOJIUIbl KOHCTaHT 0 U3JI0KEHHS; HE B MOJTHOM Mepe
XMUMHUYECKOTO paBHOBECHS JUIst onpenenenus | PUTEIbHO JIEMOHCTPHUPYET CIIOCOOHOCTH MPUMEHSIThH
HAaIPAaBJICHUN  IPOTEKaHUs XUMHMYECKHX  DPEaKLuii; TEOpETUUECKNE 3HAHUS JUTS aHAIM3a
OpuMeHATh 3akoHbl Payns u  Bawt-T'odda s MPaKTHYECKUX CUTYyaIuii; Briageer
XapaKTepPUCTUKU  (U3MYECKUX CBOWCTB  PacTBOPOB; OTJCIBLHBIMU METOJIAMH U TIPHEMAMU
IIPUMEHSATh TEOPUIO IEKTPOJUTUUYECKON JUCCOLUALUU 0TO0pa HEOOXOIUMOH ST YCBOCHUS
JUISL XapaKTEPUCTUKHU CBOICTB PaCTBOPOB AJIEKTPOJIUTOB; uH(pOpMaLUH, 1aBast HE MOJIHOCTHIO
NPUMEHATh JUId  cocTaBieHus ypaBHeHuil OBII; apryMEeHTHPOBAaHHOE OOOCHOBAHUE €€
MIPOBOJUTH KAUECTBEHHBIH U KOJUYECTBEHHBIH aHAIU3 COOTBETCTBHS I[EISIM CaMOOOPa30BaAHUS
BEILECTBA
(TIK-9): 000CHOBaHHO OCYILIECTBIATH BHIOOpP METOAa U O6yuaromuiicss IMEET CyIIeCTBEHHbIE
METOAUKHU  aHaJiu3a, MMpOBOAUTH KauyeCTBEHHBIH u Hpo6e_]‘[[,1 B 3HAHUAX OCHOBHOI'O yqe6H0r0
KOJIMYECTBEHHBI  aHAJIN3  PA3IMYHBIX  OOBEKTOB; Hey/0BJIe | Marepuaia 1o JUCUHUILIMHE; He CocobeH
0o0pabaTbIBaTh W IPEACTABIATH PE3yNbTaThl aHAlM3a B - apryMEHTHPOBAHHO U MOCIIE0BATEHHO
COOTBETCTBUM C METPOJIOTUYECKUMU Tpe60BaHI/I$[MI/I; €ro u3Jiaratb, J10IyCKaeT rpyﬁme OILLIUOKU
06paH.IaTI>C$[ C AHAJIUTHUYCCKUM o6opy;1013aH1/1eM u BOpHTeJ") B OTBETaX, HEIIPABUJIbHO OTBEYAET Ha

HCTIOJIH30BaTh HO

MEpHOU IIOCYI0H; CIIPaBOYHYIO
JIUTEPATypy XS NPOBEACHUS] TMTMEHHYECKOM OLEHKU
3arpsi3HEHUs IPOU3BOACTBEHHON U IPUPOAHOM CPEIb
Baanern

(OK-T): TeXHOJIOTUSIMU OpPraHU3alliHy MpoLecca

3a/1aBaeMble KOMHCCHUENH BONPOCHI WIIH
3aTPYJHSAETCA C OTBETOM; HE
TOJTBEPK/IAET OCBOCHUE KOMIIETEHINH,
TPEyCMOTPEHHBIX MPOrPaMMOi; 3Has
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camM000pa30BaHKs U CAMOOPTaHM3ALNH; IPUEMaMH
LieJIeriolaraiysl BO BpeMEHHO# NepCreKTHBE, Coco0aMu
IUITAHUPOBAHUSI, OPraHU3ALUH, CAMOKOHTPOJIS U
CaMOOLEHKH JIESITEIbHOCTH.

(OI1K-2):cnocoOHOCTBIO MPAKTUYECKOTO MPUMECHEHHSI
MIEPUOANYECKOTO 3aKOHA U IIEPUOANIECKON CHCTEMBI
J.1. MenzeneeBa; CHOCOOHOCTHIO IPAMEHEHHS JaHHBIX
00 3HEPTUHN XMMHUYECKOH CBA3M VISl OLIEHKN IPOYHOCTH
MOJIEKYJI; HABBIKaMH MIPOBEICHUS TEPMOIUMHAMUIECKUX
pacueToB; CIIOCOOHOCTHIO BEISIBICHHUS 0OpaTHMBIX
PEaKnuii U pacyera XapaKTEPUCTUK COCTOSTHUS
PaBHOBECHSI KOHKPETHBIX PEaKIU; CIOCOOHOCTh
MIPOBOJAUTH PACUEThl KOHIIEHTPALUI PacCTBOPOB;
CHOCOOHOCTBIO MPUMEHSITh METOJIbI onpeseseHus pH
pPacTBOPOB; CIOCOOHOCTHIO IPUMEHSTH METOIbI
BBINIOJTHEHHS XUMHYECKUX J1TA00PaTOPHBIX
9KCIIEPUMEHTOB; CIIOCOOHOCTBIO IIPOrHO3UPOBATh
BO3MOXKHOCTH CaMOIpou3BosIbHOTO npoTekanus OBII;
CHOCOOHOCTBIO MPUMEHATh METO/IBI AHAIHN3a U OIICHKH
mab0paTOPHBIX MCCIEIOBAHUH.

(TIK-9): MeToIaMHu TIPOBEACHUS XUMUKO-
AHAIUTHYECKOTO  KOHTPOJIS BPEIHBIX BHIODOCOB B
MPOU3BOICTBEHHYIO u OKPYXKAIOIIYIO cpeny,

TeOXUMHMYECKHX HCCIEeAOBaHUN, 00pabOTKM, aHAIN3a U
CHHTE3a MPOM3BOJICTBEHHOM, MOJIEBOW M J1a0OpaTOpHON
9KOJIOTUYECKONH WH(OpPMALMKM, METOJAaMH COCTaBIICHUS
9KOJIOTUYECKUX M TEXHOTEHHBIX KapT, cOopa, 00paboTKH,
cUCTeMaTH3aluH, aHAJIn3a HHPOPMaIUU

coziep kaHue nporecca o0ydeHus, He
YMEET CaMOCTOSITETILHO OTOMPATh U
CHCTEMaTH3UPOBATh II0/UIEKALIYIO
YCBOCHUIO HH(OPMAIINIO, BEIOUpATh
METO/IbI ¥ IPUEMBI OPTaHHU3ALMH CBOCH
[I03HABATEIBHOH JIESITENEHOCTH
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[lporpamma cocTaBieHa B  COOTBETCTBUM C  (efepallbHBIM  TOCYIapCTBEHHBIM
0o0pa3oBaTeNbHBIM CTaHJAPTOM BBICIIEro 0Opa3oBaHUs MO HampaBieHuto noarotoBku 35.03.02
TexHOIOTHS JIECO3arOTOBUTENBHBIX U JIEpeBOIIepepadaThIBAIOIINX MPOU3BOJACTB OT «20» OKTAOpS

2015 1. Ne 1164

st Haoopa 2015 roga: u yueOubM mianom OI'BOY BIIO «bpl'Y» nist ounoit hopmbl 00ydeHHS

ot «04» nexabps 2015 1. Ne 770

nJist Habopa 2017 roaa: u yueonbm wianom @I'BOY BO «bpl'Y» mist ounolt hopmbl 00ydeHus OT

«06y» urons 2016 r. Ne 429

IIporpammy cocraBui:

Jlamuna C.®, poueHT, k.papM.H

Pabouast mporpamMma paccMOTpeHa U yTBEpKIeHa Ha 3aceaannu kadenpsr DbXKuX
ot «13» deBpanst 2018 r., mporoxos Ned

3asenyroumii kapenpoit IbKuX M.P. Epodeena
COI''TACOBAHO:

3aBenyronuii Beiyckaromniei kageapoit BullJIP B.A. UBanos
JupexTop OMOIMOTEeKH T.®. CoTHuK

Pabouas nporpamma ogobpena meroanueckoit komuccueit EH dakynbrera

oT«__ » 20 1., npoTtokon Ne

[Ipencenarens MeToaNMYEeCKOH KOMUCCHH (PaKyIbTETa M.A. Bapaansu
COT'JTACOBAHO:

Hauvanbauk

yu4e0HO-METOINYECKOTO YIIPABICHUS I'.I1. Hexeen

Peructpanmonssiit Ne

(memoouueckuti omoen)
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