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1. IlepeueHb MIAHMPYEMBIX P€3y/IbTAaTOB 00yUeHHs M0 AUCHUIIMHE, COOTHECEHHBIX C
YCTAHOB/IEHHBIMH B 00pa30BaTe/IbHOM MPOrpaMMe HHANKATOPAMH A0CTH)XKeHHUS
KOMIIeTeHIui

ITo utoram oCBOEHUs AUCLATUTUHBI 00YUarOIINICS 10/DKEH 0CTUYD CIeAYIOIINUX Pe3y/IbTaToB

o0yueHus:

Kareropus (rpymnma)

dopmupyeMast

Kopn v HaumMeHOBaHMe

Pe3ynbraThl 00y4eHust

KOMIeTeHI[uH (Tpu KoMreTeHLust (C WH/IMKaTopa 10 JUCLIUTITMHE
Hammuuu OITK) yKa3aHueM Ko/ja) JOCTW)XeHUs
KOMITeTeHL[UU
KoHTpossb 1 o1jeHKa Crniocoben OIIK-5.1. 3Hatb 3HarTb I[ICUXO0JI0r0-
dhopmupoBaHusi OCYILEeCTB/IATb KOHTPOJIb | TICUXO0JIOTO- refiaroruyecKre
pe3y/ibTaToB Y OL|eHKY riejlaroruyeckue 3aKOHOMEPHOCTH,
obpa3oBaHus (dhopmrpoBaHus 3aKOHOMEPHOCTH, TIPUHLIUTIBI U
pe3yJibTaToB TIPUHLUTIBI U MeTo/ih4ecKue
obpa3oBaHus MeTO[UYeCKHe 0COOeHHOCTH
oOyyaroruxcs, 0COOeHHOCTH OCYI1leCTB/IeHHSsI
BBISIB/ISITh U OCYIIIeCTB/IeHUS KOHTPOJISI Y OLIEHKU
KOPPeKTHUPOBAaTh KOHTDOJISI ¥ OL|eHKH c(hopMHPOBaHHOCTH
TPYAHOCTH B 00yueHUH | C(hOPMHUPOBAHHOCTH oOpa3oBaTebHbBIX
(OIIK-5); obpa3oBarebHbIX pe3yJibTaToB
pe3y/ibTaToB 00yyJarouxcsi, CriocoObl

00yyJaroImxcs, CrocoobI
BBISIBJIEHUS U
TICUXOIOTYe CKOM
KOPPEeKLIUU TPYAHOCTeN
B 00yueHuH; 3HaTh
NpeZIMeTHY10 006/1aCTh
JUCLIATI/IVH,
He0OXOJUMBIX JI/Is1
OCBOEHUSI OCHOBHBIX
JUCLIUTUIMH TIpoGust

BBISIBJIEHUS U
TICUXOJIOTUYE CKOU
KOPPEKLUH TPYHOCTEeH
B 00yuyeHHH; 3HaTh
TIpeIMEeTHYI0 00/1aCTh
JTUCIIUATITIVH,
HeoOXOANMBIX ISt
OCBOEHUSI OCHOBHBIX
JMCLIATUTAH TIPO(UIs

OIIK-5.2. YmeTb
OTIpeZie/IsiTh MEeTO/BbI,
(hopmbl U cpesCcTBa
OCyIIeCTB/IeHUS
KOHTPOJISI ¥ OLIeHK!
c(hOpMHPOBaHHOCTU
obpa3oBaTre/bHbIX
pe3y/bTaToB
o0yuaroIuxcs,
BBISIBJISITE U
KOPPEeKTHDPOBATh
TPYAHOCTH B 00yueHUH,
HCII0/Th30BaTh 3HAHUS
npeMeTHOU 006/1acTH
[ KOHTPOJISL ¥ OLIEHKH
pe3y/bTaToB
obpa3oBaHus
oOyyJaroImxcst

YMeThb onpeesiaTh
MeTozbl, POPMbI U
cpefcTBa
OCYILL[eCTB/IeHUS
KOHTPOJISI ¥ OLIeHKU
c(hopMHPOBaHHOCTH
obpa3oBaTe/ibHbIX
pe3y/bTaToB
oOyuJaroruxcs,
BBISIB/ISITH U
KOPPEeKTHPOBATh
TPYAHOCTH B 00yUeHUH,
WCTI0/Tb30BaTh 3HAHUS
rpeMeTHOM 001acTH
[ KOHTPOJISL ¥ OLIEHKH
pe3y/bTaToB
obpa3oBaHus
oOyyJaronuxcs




OIIK-5.3. Bnagetb
OTIBLITOM U HaBbIKaMH
KOHTDOJISI Y OL|eHKH
c(hOpMHUPOBaHHOCTU
obpa3oBarebHbIX
pe3y/ibTaToB
oOyuJaroImxcs,
BBISIB/IEHUS
TICUXO0JIOTHYECKOU
KOpPPEeKLMU TPYAHOCTeMn
B 00yueHHH, KOHTPOJIS U
OLIEHKHU

BrazgeTs onbiTOM U
HaBbIKaMU KOHTPOJIS U
OLIeHKHU
c(hopMHPOBaHHOCTH
obpa3oBarebHBIX
pe3y/bTaToB
obyuarommxcs,
BBISIB/IEHUS
TICHXO0JIOTHYe CKOM
KOPPEeKLM1 TPYAHOCTeN
B 00yueHuH, KOHTPOJIS U
OLIeHKH

c(hopMHPOBaHHOCTU c(opMHPOBaHHOCTU
obpasoBaTebHbIX oOpa3oBaTeIbHBIX
pe3y/bTaToB pe3y/bTaToB
oOyuaroruxcs 00yyaroImuyxcst
Pa3pabotka ocHOBHBIX U | CriocobeH yuactBoBate | OTIK-2.1. 3Hath 3Hatb TpeboBaHUS
JIOTIO/THUTE/TbHBIX B pa3pab0OTKe OCHOBHBIX |TpeOOBaHUS (benepanbHBIX
oOpa3oBaTebHBIX U JIOTIOJTHATE/TBHBIX tbenepanbHBIX rOCyZapCTBEHHBIX
MporpamMmm obpa3oBaTeIbHBIX rOCYZapCTBEHHBIX o0pa3oBaTeIbHbIX
TpOrpamwm, oOpa3oBaTebHBIX CTaHZAPTOB K CTPYKType
pa3pabartbiBaTh CTaHZIAPTOB K CTPYKTYPE | ¥ COAEP>KaHUIO
OT/le/TbHBIe UX Y COZIep>KaHHIO OCHOBHOU
KOMITOHEHTHI (B TOM OCHOBHOM oOpa3oBare/bHOM
qucre C obpa3zoBarenbHON MPOTrPaMMBl,
WCII0/Tb30BaHUEM MIPOrpaMMBl, HOPMaTHUBHO-TIPABOBYO
MH(OPMAaIMOHHO- HOPMaTHBHO-TIPABOBYIO | 6a3y, OTpe/ieIstoLyto
KOMMYHUKAIIMOHHBIX 0a3y, orpeiesiSIFOLIYI0 | COZlep)KaHe U

texHonorui) (OITK-2);

coziep)KaHue u
CTPYKTYpYy .
JIOTIOITHUTETHHOM
obpa3oBarebHOM
MIPOrPaMMBl,
BO3MOXXHOCTH U 00/1aCT!
MIpUMeHeHUs
VMH(OpMaL[MIOHHO-
KOMMYHUKAI[TOHHBIX
TeXHOJIOTUH; 3HAaThb
NpeZIMeTHY10 006/1aCTh
JVCLIUTUTHH,
He0OXOJUMBIX JI/1s1
OCBOEHUSI OCHOBHBIX
JUCLUTUIMH TIpoGust

CTPYKTYpY
JTOTIO/THUTEeTHbHOM

obpa3oBarenbHOM
TIPOTrPaMMBblI,
BO3MOXXHOCTH 1 00/1aCTU
TIpUMeHeHHsT
rH(MOpPMaI[MOHHO-
KOMMYHHKAI[MOHHBIX
TeXHOJIOTVU; 3HaTh
TIpeJMEeTHYI0 00/1aCTh
JTUCIIUATITIVH,
HeoOXOAUMBIX [I7IsT
OCBOEHUSI OCHOBHBIX
JMCLIATUTAH TIPO(UIs

OIIK-2.2. YmeTb
pa3pabarbiBaTh
KOMITOHEHTBI OCHOBHBIX
U [IOTIO/THUTE/TbHBIX
obpa3oBare/ibHbIX
Mporpamm,
WCII0/Th30BaTh
BO3MO)KHOCTH

YMeTh pa3pabaTbiBaTh
KOMITOHEHTBI OCHOBHBIX
Y JIOTIOJTHATE/TBHBIX
oOpa3oBaTebHbBIX
Mporpamwm,
WICTIO/Ib30BaTh
BO3MO>KHOCTH
HMH(MOpPMaL[MOHHO-




H“H(OpMaIMOHHO-
KOMMYHHUKAI[MOHHBIX
TEeXHOJIOTUH J/1s1
pa3pabOTKH OCHOBHBIX U
JIOTIOTHUTE/TbHBIX
obpa3oBare/ibHbIX
Tporpamm,
WCTI0/Ib30BaTh 3HAHUS
rpeMeTHOM 0b6macTu
JUCLIATIIVH J1J1S1
pa3paboTku
KOMITOHEHTOB
obpa3oBarebHbIX
MpoOrpamMm

KOMMYHMKAI[MOHHBIX
TEeXHOJIOTHUM /ISt
pa3paboTKH OCHOBHBIX U
JIOTIOJTHUTE/TbHBIX
obpa3oBarebHBIX
MpOrpamm,
WCII0/Tb30BaTh 3HAHUS
npeMeTHOM 00J1acTH
JVCLIUTITVH J1J1S]
pa3paboTKu
KOMIIOHEHTOB
obpa3oBaTebHbIX
MporpaMm

OIIK-2.3. Bnagets
HaBbIKaMU pa3paboTKu
KOMITOHEHTOB OCHOBHBIX
Y JIOTIOJIHUTEJTbHBIX
obpa3oBare/ibHbIX
Mporpamm,
WCTI0/Th30BaHUS
VMH(pOpMaL[MOHHO-
KOMMYHUKAI[TOHHBIX
TEeXHOJIOTUH /151
pa3pabOTKH OCHOBHBIX U
JIOTIOJTHUTE TbHBIX
obpa3oBare/ibHbIX
TporpaMm

Bnagets HaBbIKaMu
pa3paboTku
KOMITOHEHTOB OCHOBHBIX
Y JIOTIOJTHUTE/TbHBIX
oOpa3oBaTebHbBIX
TIpOTpaMM,
WCTIO/Ib30BaHUS
VMH(pOpMaLMOHHO-
KOMMYHHKaL[MOHHBIX
TEeXHOJIOTHM /151
pa3pabOTKH OCHOBHBIX U
JIOTIOJTHUTETbHBIX
oOpa3oBaTebHbBIX
NporpaMm




2. Ilenp 1 MeCTO AUCIUILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

NuciuruiviHa «BBefieHre B XUMHIO» OTHOCUTCS K 00sI3aTe/TbHOM YacTH.

AucaunvHa n3yvaercsiHa __ 1 Kypce B 1,2 CeCCHH.

Llenb wu3yueHUs AUCLUAIUIMHBL (OPMUPOBaHME KOMILIEKCa 3HaHWM, yMeHUW W BJafleHUud o
XUMHUECKUX TIOHATHUAX, 3aKOHAX, TEOPUSIX CIIOCOOCTBYIOIIMX MCC/Ie0OBAaHUIO OKPY’KaloIel Cpefbl AJis
BBISIBJIEHUsI €€ BO3MOXKHOCTeM U peCcypCoB, TIDUHSATHUIO HECTaHZAPTHBIX pelleHrWd U pa3pelleHUr0
MIPOOJ/IEMHBIX CUTYaL|UM.

3. Copaepxanue paGoueil mporpamMmsbl (00beM AVCIUIUIUHBI, TUNIBI M BU/IbI YU€OHBIX 3aHATHH,
y4eOHO-MeToANYecKOe ofecreyeHre CaMOCTOSATe/TbHOM PadoThl 00yJaroLIXCs)



®I'BOY BO «YOMMCKNN YHUBEPCUTET HAYKU Y TEXHOJIOTU»
BUPCKUI ®UTNAJT YYHuT
OAKYJIBTET BUOJIOTN N1 XMW

COJIEPKAHUE PABOYEW ITPOT PAMMBI

JUCLIATIIMHBI « BBeleHre B XMMHIO» Ha 1,2 CecCcuro
__3d0YHad
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 4/144
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 15.2

JIeKIui 6

MPAKTUUe CKUX/ CeMHUHAPCKUX 8

71ab0paTOpPHBIX 0

KOHTPOJTb camocTosiTe/TbHOU paboThl (KCP) 0

Japyrux (TpynroBasi, UHAWBU/yaIbHask KOHCYJ/IbTALIMS U UHbIE BUZBI
yueOHOM AessTe/TbHOCTH, TIpelyCMaTpHUBatoIIKe paboTy 00yJaromuxcs C

nipenogaBatesieM) OKP 1.2
YueOHBIX YaCOB Ha CaMOCTOSITebHYI0 paboTy obyuatotmxcsi (CPC) 121.0
YueOHBIX YacOB Ha MOATOTOBKY K

5k3aMeHy (KoHTposib) 7.8

dopMa KOHTpOJIA:
JK3aMeH 2 ceccus




Ne ii/m1 | Tema u cofeprkanue ®dopma usyueHus OcHoBHas 1 3asaHus 1o ®dopma TeKy1ero
MaTrepuasoB: JIOTIO/THUTe IbHas! CaMOCTOSITe/TbHOU KOHTPOJISt
JIeK11H, JTeparypa, paboTe CTyeHTOB yCrieBaeMOCTH
TpakThyeCcKue peKoMeH/lyemasi (KO/JIOKBUYMBI,
3aHATHS, CTyZileHTaM (Homepa U3 KOHTPOJIbHBIE PabOTHI,
CeMHHapCKue CTIMCKA) KOMIIbIOTE€PHbIe TeCThI
3aQHATUS, U T.IL.)
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCTb (B
yacax)
Jlek |[IT  |Ox |CP
C
1 xypc /1 ceccus
1 OO01mast XuMust
1.1 ATOMHO-MOJIeKy/IsipHOe yueHue. CTpoeHue 6 OcH. mat-pa Ne 1 TectupoBaHue CemuHap,
Bell[eCTBa, [lepuojryecKas CUCTema. TectupoBaHue,
Pemienuie 3amau
ATOMHO-MOJ1eKy/IIpHOe yueHue. CTpoeHue
Bell[eCTBa, CTPOeHUe aToMa, [lepruoiudecKas
cucTtema. XuMHUueckas CBSI3b
1.2 XuMHuueckast CB3b 2 6 OcH. mut-pa Ne 1 TecTtupoBaHue TecTtupoBanue,
Homn. mur-pa Ne 1 CemuHap
OcHOBHBIe K/1acChl HeOpraHu4eCcKux
coelMHeHUU. TUIbI XMMHUUYeCKUX peaKLui
1.3 OCHOBHBIE K/1aCChl HEOPraHUYe CKUX 6 OcH. mut-pa Ne 1 Koncnekr JlaboparopHasi paboTa
COeJMHEeHUU. Homn. mur-pa Ne 1




OKcuibl, KUC/IOTBI, OCHOBaHUSI, COJIH.
TeHeTHUeCKasi CBSI3b MeXKAY KlacCcamMu
HeOpraHuueCKUX coeuHeHU. TUrbI
XUMHUUeCKUX peaKLUi

1.4

OcHOBBI XMHUU pacTBOpoB. TI/]

VcTrHHBIE pacTBOPBI; MPOLIECCHI,
compoBoykatoiye nux obpasosanue. Kparkas
XapaKTepUCTUKa MeKMOJIEKY/ISIPHBIX
B3aUMO/IeICTBUH B pacTBopax. BogHele,
HEeBO/|Hble U CMelllaHHbIe PaCTBOPBL. .
Hacsl11leHHbIe, HeHaChII|eHHbIe
repechIlieHHble paCTBOPbI. 3aKOHOMEPHOCTH
pacTBOpEeHMs Ia30B B XKUJKOCTSIX, TBePAbIX
BeILeCTB B )XUJKOCTSIX, CMEeLLEeHUe [IBYX
JKUAKocTen. BiysiHre Ha paCTBOPUMOCTh
TIPUPO/ibI BELL|ECTB, TEMITePaTyPhbl, JaBIeHNUs,
Ha/Muus ApYyTUX BelecTB. PacTBOpEI
571eKTPO/IUTOB. Peakiiiy MOHHOTO 0OMeHa.

OcH. nmut-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

CemuHap,
TectrpoBaHue

1.5

I'mpponus

PaBHOBecure aucconaluy B )KUAKOM BOJE.
HNonHoe npousseneHue sozpl. [kana pH.
Cnioco6s1 onpesieniennsi pH. Bydepnbie
pactBopsl. I'naponus coneit. 'maponus no
KaTHOHY U aHHUOHY (B OTZAE/IbHOCTU U BMECTe).
CryneHuatsiii ruiponu3. [1oyHbll rUApOIM3.
KoHcTaHTa 1 cTenens ruiposvsa, CBSI3b
MeXX/ly HUMU U KOHLIeHTpaLeld pacTBopa.

OcH. mat-pa Ne 1
Homn. mur-pa Ne 1

TectrpoBaHue

TectrpoBaHue,
CemuHap

Wroro no 1 kypcy 1 ceccun

30

1 kypc / 2 ceccust

1

OxucIuTe/IbHO-BOCCTAHOBUTE/IbHEIE peakuun

52

OcH. nut-pa Ne 1

Koncriekr

Penrenue 3agau

10



Crenenb okucienus. Turbsl OBP. Pelnienue
OBP MeTo/10M 3/1IEKTPOHHOTO OaiaHca.

Hor. mut-pa Ne 1

2 O/eKTpO/Iun3 39 |OcH. mut-pa Ne 1 Koncnekr Pemenue 3azjau
Homn. mur-pa Ne 1
3aKoHbI 3/1eKTPOIU3a. D/IeKTPO/IM3 paciljiaBa v
pacTtBopa. Perienue 3agu
3 OK3aMeH 9
Wroro no 1 Kypcy 2 ceccuu 100
Wtoro nmo AucCLMILIMHE 130

11




4. @DOHJA OLEHOYHBIX CPeJCTB M0 JUCLUII/INHe

4.1. IlepeueHb KOMIETeHI[UI U UH/IUKATOPOB JOCTIDKeHHs KOMIIeTeHI[HI C yKa3aHHeM
COOTHECeHHBIX C HUMH 3all/IAHUPOBAHHBIX Pe3y/IbTaToB 00yueHHs 10 AucHunIaHe. OnucaHue
KpHUTEPHEB U IIKaJ/I OLleHUBAaHUA Pe3y/IbTaToB 00y4YeHUs M0 AUCIUIUIHHE.

Kog u ¢opmynupoBka KOMIIETEHLIMU:

CriocobeH  y4aCTBOBaTh

B pa3paboTke

OCHOBHBIX U

JIOTIONTHUATETbHBIX 00pa3oBaTe/lbHBIX TIPOTpamMM, pa3pabaThiBaTh OTAe/bHbIE WX KOMITIOHEHTHI (B TOM
YyuCJie ¢ UCT0/Ib30BaHWeM MH(GOPMal[MOHHO-KOMMYHHKALIMOHHBIX TexHonoruit) (OTTK-2);

Y IpOrpamMMBl,
BO3MO)XHOCTU U
obsactu
MIpUMeHeHMUs
VMH(pOpMaLMOHH
O_
KOMMYHHKAIO
HHBIX
TeXHOJIOTUH;
3HaTb
NpeJIMeTHYO
obsactb
JVCLIATI/IVH,
He0OXOJUMBIX
JI71s1 OCBOEHUs
OCHOBHBIX

1l IpOrpammel,

BO3MO>XHOCTHU U

obnactu
MIPUMEHEeHUSI

VMH(OpPMaLMOHH

O-

KOMMYHHKAIIKO

HHBIX
TEXHOJIOTHH;
3HaTh
TIpeZIMETHYIO
006s1acTh
JCLIUTIIVH,
He0OX0JUMBIX
JUIs1 OCBOEHUS
OCHOBHBIX

Kog u Pesynbrathl KpuTepuu olieHMBaHuUs pe3y/ibTaToB 00yueHus (DK3aMeH)
HavMeHOBaHHe | O0yueHHUs 10 2 3 4 (Xoporio) 5 (OtmuHO)
MH/MKATOpa AACLUTITHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIDKEHII WTe/TbHO) e/bHO)

KOMITeTeHL[UU

OIIK-2.1. 3Hatb | 3HaTh 3HaHUA He 3HaHUs 3HaHus 3HaHus
TpeboBaHUs TpeboBaHUs chopMUPOBaHbI | HEJJOCTAaTOUHO | COPMUPOBAHBI,  TTOTHOCTHIO
(benepanbHbIX | esiepabHbIX c(hOpMHPOBaHbI, | HO UMEIOT c(hopMUpOBaHbI
rOCyJapCTBeHH |TOCy/AapCTBeHH HeCHCTeMHbI OT/ie/IbHBIe

BIX BIX ripobenbl U

obpa3oBaresibH | 0Opa3oBaTesibH HETOUHOCTHU

bIX CTaH/ApPTOB |bIX CTaH/apPTOB

K CTPYKType U  |K CTPYKTYype U

COJiepKaHUI0 COJlepKaHUI0

OCHOBHOM OCHOBHOM

obpa3oBarenbHO | 006pa3oBaTebHO

Y TIpOrpamMMBbl, | IPOTrpaMMBbl,

HOPMaTUBHO- | HOPMAaTHUBHO-

TIpaBOBYtO 0a3y, |MpaBoByIO Oa3y,

oTpe/iesIsitoly | OTIpe/ie/IsiFoLy

10 COJlep)KaHue |10 cofiepKaHue

1 CTPYKTYpY 1 CTPYKTYpYy

JIOTIONTHATE/TBHO | IOTIO/IHUTETLHO

/] 7}

obpa3oBaresnbHO | 06pa30BaTebHO
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JUCLIUTTMH JUCLIUIIMH

npoduss npodusis

OIIK-2.2. YMmeTb YMeHus He YMmeHus He YMeHus B Ymenus
YMmeTb pa3pabatbiBaTh | C(HOPMHPOBAHBI |TIOTHOCTBIO OCHOBHOM TIOTHOCTBIO
pa3pabarbiBaTh | KOMITOHEHThI cchopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
KOMITOHEHTbI OCHOBHBIX U

OCHOBHBIX U JIOTIONTHUTE/THH

JIOTIOJTHUTENIbH | bIX

BIX obpa3oBaresbH

obpa3oBaresibH | bIX MPOrPaMM,

BIX [TPOTPaMM, | UCIIO/Ib30BaTh

UCIIO/Tb30BaTh | BO3MOXKHOCTHU

BO3MOKHOCTU | MH(OPMAL[MOHH

VMH(OPMAaLMOHH | O-

o- KOMMYHHKAL[HO0

KOMMYHMKAI[O |HHBIX

HHBIX TeXHOJIOTHH /ISt

TeXHOJIOTUM Z1J1s1 | pa3paboTKU

pa3paboTKu OCHOBHBIX U

OCHOBHBIX U JOTIO/THUTE/TbH

JIOTIONTHUTENIbH | bIX

BIX obpa3oBaresbH

obpa3oBare/lbH | bIX MIPOrPaMM,

BIX [IPOTPAMM, | UCIIO/Ib30BaTh

WCIIO/Th30BaTh | 3HAHUS

3HaAHUS TpeIMeTHOM

TpeMeTHOU obactu

obmactu JUCLUTUIAH J1J151

JVICLIUTIUTVH /7151 | pa3paboTKu

pa3paboTku KOMITOHEHTOB

KOMITOHEHTOB | 0Opa3oBaTeibH

obpa3oBaresibH | bIX TIPOTPaMM

BIX TTPOTPAMM

OIlK-2.3. Bnapgetb Bnagenue Bnagenue Bnagenue Bnagenue
Bnagets HaBbIKaMU HaBbIKAMY He | HaBbIKAMHU HaBbIKaMU B HaBbIKaMHU
HaBbIKaMU pa3paboTku Cc(OPMHUPOBAaHO |HEYBEPEHHOE | OCHOBHOM yBepeHHoe
pa3paboTku KOMIIOHEHTOB chopMHpOBaHO
KOMIIOHEHTOB | OCHOBHBIX M

OCHOBHBIX U JIOTIONTHUTE/THH

JOTIOJTHUTENIbH | bIX

BIX obpa3oBaresbH

oOpa3oBaTe/ibH | BIX TIPOTPaMM,

BIX [IPOTPaMM, | UCIIO/Ib30BaHMUS

WCII0/Th30BaHusI | MH(OPMALIMOHH

HMH(bOpPMAaIMOHH | 0-

o- KOMMYHHKAL[O

KOMMYHHKAL[I0 |HHBIX

HHBIX TeXHOJIOTHIA /ISt

TeXHOJIOTWH A1J1s1 | pa3paboTKu

pa3paboTku OCHOBHBIX U

OCHOBHBIX U JIOTIONTHUTE/THH
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JIOTIOTHUTE/TbH
BIX
obpa3oBaresnbH
BIX [IPOTPaMM

BIX
obpa3oBare/ibH
BIX TIPOTPAMM

Kox u ¢dopmynrpoBka komrereHIuy: CriocobeH OCYIeCTB/ISATH KOHTPOJIb W OLIeHKY (hOpMHUPOBaHUS
pe3y/bTaToB 00pa3oBaHMst 00yUaArOIINXCS, BBISBIATE M KOPPEKTUPOBAThH TPYAHOCTH B 00yuenun (OTIK-5);

Koz u Pesynbrarhl Kputepuu onieHUBaHUs pe3y/ibTaToB 00ydyeHus: (DK3aMeH)
HauMeHOBaHUe |0OyueHHs 10 7 3 4 (Xopouio) 5 (OmHYHO)
MH/AMKATOpaA AACLATITAHE (HeynoBnetBop |(¥YnoBneTBOpUT

AOCTIKEHNA WTEeJIbHO) e/TbHO)

KOMITeTeHL[UU

OIIK-5.1. 3Hats | 3HaTh 3HaHUS He 3HaHus 3HaHus 3HaHusA
TICHUX0JIOTO- TICHUX0JIOTO- chopMUPOBaHbI | HEJOCTAaTOUHO | CPOPMUPOBAHBI,  TTOTHOCTHIO
reflaroruuecky | mejjaroruuecku c(hopMUPOBaHbI, | HO UMEIOT chopMUpPOBaHbI
e e HeCHCTeMHbI OT/ie/IbHBIe

3aKOHOMEPHOCT |3aKOHOMEpPHOCT npobebl 1

Y, IPUHLUTIBI U | ¥, IPUHLUIIBI U HETOYHOCTHU

MeTOAUYeCKue |MeToAuYeCcKUe

0COOEHHOCTH | 0CODEHHOCTU

OCYILIeCTB/IeHUS | OCYILleCTBIEHUS

KOHTPOJISI U KOHTPOJISI U

OLIeHKU OLIeHKU

chopmMrpoBaHH | chOpMUPOBaHH

OCTH OCTH

obpa3oBaresibH | 0O6pa3oBaTe/bH

bIX Pe3y/IbTaTOB | bIX pPe3y/bTaToB

oOyuaromuxcs, |00yuaroIuxcs,

CTI0COOBI CTI0COOBI

BLISIBJIEHUSI U | BBISIB/IEHUS U

TICUXOJIOTUYECK | TICUXOJI0TUYeCK

OU KOPPEeKL[MU | Oil KOppeKL1ur

TPYJHOCTE B | TPyAHOCTeH B

o0yueHuy; o0yueHny;

3HaTh 3HaTh

TpeIMeTHYO TpeIMeTHYO

o6sacThb o6sacThb

JUCLIUTUIVH, JUCIIUTUIVH,

HEeOOXOAUMBIX | HEOOXOAUMBIX

JI7ISl OCBOEHUST | [iJisl OCBOEHUSI

OCHOBHBIX OCHOBHBIX

JACLIUTUTAH JTUCLIUTUTAH

npodus rpodus

OIIK-5.2. YMmeTb YMmeHus He YMeHus He YmeHus B YMmenus
YmeTb orpeiesisiTh c(hOpMUPOBaHbI | IOHOCTBIO OCHOBHOM MOJTHOCTBIO
orpeiesisiTh MeTO/IbI, POPMBbI chopmupoBaHsl | chopMUPOBaHbl | CYOPMUPOBAHbI
MeTo/ibl, (POpPMBI | 1 Cpe/iCTBa

Y CcpeJCcTBa OCYIIIeCTB/IeHHS

OCYLLIeCTBJ/IeHHS | KOHTPOJIS U

KOHTPOJISl U OLIeHKH

14



OLIeHKU chopmupoBaHH

c(hOopMHPOBaHH |OCTH

OCTH obpa3oBaresbH

oOpa3oBaTe/lbH | bIX Pe3y/IbTaTOB

BIX pe3y/IbTaToOB | 00yUaroIIuxcs,

00yyJaroIuxcs, |BbISBIIATh U

BBISIB/ISITh U KOPPeKTHUPOBATh

KOPPEKTHUPOBATh | TPYJHOCTH B

TPYZHOCTH B obyueHuw,

o0yueHuw, HCTI0/Tb30BaTh

WCTIO/Mb30BaTh | 3HAHUS

3HaHUA TpeIMeTHOU

TpeIMeTHOM obnacty st

obsnactu fist KOHTPOJIS U

KOHTDOJISL U OLIeHKH!

OLIeHKH pe3y/bTaToB

pe3y/bTaToB obpa3oBaHus

oOpasoBaHust | 00OyUarOLUXCS

o0yJaroImxcs

OIIK-5.3. Bnagetn Bnanenue Bnanenue Bnanenue Bnapgenue
Bnagetsb OTIBITOM U HaBbIKAMU He | HaBbIKAMU HaBbIKaMU B HaBBbIKaMHU
OTILITOM 1 HaBbIKaMH c(hOpMHPOBAaHO |HEYBEPEHHOE | OCHOBHOM yBepeHHOe
HaBbIKaMHU KOHTDOJISL c(hopMHPOBaHO
KOHTPOJIS U OLIEHKHU

OLIeHKU chopMrpoBaHH

c(OopMHpPOBaHH |OCTHU

ocTu obpa3oBaresbH

oOpa3oBaTe/lbH | bIX Pe3y/IbTaTOB

BIX Pe3y/IbTaTOB | 00yUaroIIUXCs,

00yyYaroIuXxcs, |BbIIBIEHUS

BbISIB/IEHUST TICUXOIOTUYeCK

TICUXO/IOTUYECK | Ol KOPPEKLUH

OU KOppeKLu
TPYLHOCTEl B
o0yueHuwH,
KOHTDOJISL U
OLIeHKH
c(hopMHpOBaHH
0CTH
obpa3oBaresnbH
BIX Pe3yJIbTaToB
o0yyJaroImxcs

TPYAHOCTEU B
obyueHuw,
KOHTPOJIS U
OLIeHKH
chopMrpoBaHH
OCTH
obpa3oBaresbH
BIX Pe3y/IbTaTOB
o0yyJaroIuxcs

4.2. TunoBble KOHTPOJ/IbHBIE 33/JaHUA WIM HHbIe MaTepHasibl, HeOOXoAUMBbIe //ii OLleHHBAHHA
pe3y/IbTaToB 00yYeHHUsl MO AUCIUIUINHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMH B 00pa3oBaTe/IbHOM

nmporpamMme

HHAUKATOPAMH

AOCTHIKEeHUA

KOMIIeTeHI[HH.

MeToauuecKue

MarepHaJbl,

onpe/e/AOIHe MPOLeAYyPhI OLleHUBAHUsI Pe3y/IbTaTOB 00yueHHs 10 JUCLUILIHHE,

Koa 1 HamMeHOBaHUe
WHJUKATOpa [JOCTUKEeHUS

PesyneraThl 00y4eHus 1o

TUCLIATITUHE

O1eHOUHEBIE Cpe/iCTBA
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KOMIIeTeHLIMH

OIIK-2.1. 3HaTb TpeGoBaHUs
(esepasbHBIX TOCY/lapCTBEHHBIX
oOpa3oBaTre/bHbIX CTAaHJAPTOB K
CTPYKType U COoJep>KaHHI0
OCHOBHOM 00pa3oBaTeibHOU
NpOrpamMMbl, HOPMaTUBHO-
TIpaBOBYIO 6a3y, orpe/esoLy0
COZlep>KaHue U CTPYKTYpY
JIOTIOTHUTEeTbHOM
obpa3oBareIbHOM MPOTrpaMMBl,
BO3MOXXHOCTH U 00/1aCT!
NpYMeHeHNst MH(HOPMaLMOHHO-
KOMMYHHKAI[MOHHBIX
TeXHOJIOTUH; 3HaTb NPeJMeTHYIO
06/1aCTh ANCIUTLTHH,
HEeoOXOAUMBIX [IJIs1 OCBOEHHUS
OCHOBHBIX JUCLIUIIUH OPOQUIIs

3HaTb TpeboBaHUs (ejepanbHbIX
roCy/lapCTBEHHbIX
oOpa3oBare/bHbIX CTaHAAPTOB K
CTPYKTYype U COfiep>KaHuI0
OCHOBHO} 00pa3oBaTe/ibHON
NpOrpaMMbl, HOPMaTUBHO-
TIpaBOBYO 6a3sy, orpeenstoLy0
COZlep>KaHue U CTPYKTYpY
JIOTIOTHUTEe TbHOMN
oOpa3oBareIbHOM MTPOTpaMMBl,
BO3MO)XHOCTHU U 06s1acTu
NpYMeHeHHsl UH(POPMaL[MOHHO-
KOMMYHUKaIIMOHHbBIX
TeXHOJIOTUH; 3HaTh NPeJMETHYHO
00/1aCTh AUCLIUTIIVH,
HeoOXOAMMBIX /ISl OCBOEHHUS
OCHOBHBIX JIUCLITUIAH TIPOQUIS

Koncrnext, Penrenue 3aziay,
CemuHap, JlabopatopHasi pabota,
TectupoBaHue

OIIK-2.2. YmeTb pa3pabarbiBaTh
KOMITOHEHTbI OCHOBHBIX U
JIOTIONTHUTE TbHBIX
00pa3oBaTe/bHBIX MTPOTPAMM,
HICTI0/Th30BaTh BO3MOKHOCTHU
VMH(OpMaL[MIOHHO-
KOMMYHUKAL[IOHHBIX T€XHOIOTHH
Ji71s1 pa3paboTKy OCHOBHBIX U
JIOTIONTHUTE TbHBIX
00pa3oBaTe/IbHBIX MTPOTPAMM,
WCII0/Th30BaTh 3HAHUS
TIpeIMEeTHOM 00/1aCTH JUCLIUTUTUH
IJ1s1 pa3paboTKN KOMITOHEHTOB
00pa3oBaTe/IbHBIX MTPOTPaMM

YMmeTb pa3pabaTbiBaTh
KOMITOHEHTBI OCHOBHBIX
JOTIONTHUTE/TbHBIX
oOpa3oBaTe/bHBIX MTPOrPamMM,
MCTI0/TH30BaTh BO3MOXKHOCTH
VH(pOpMaLMOHHO-
KOMMYHUKAIJMOHHBIX TeXHOJIOT Ui
JU1s1 Pa3pab0OTKH OCHOBHBIX M
JOTIONTHUTE TbHBIX
oOpa3oBaTe/bHBIX MTPOrPamMM,
WICTIO/IH30BaTh 3HAHUS
TIpeIMeTHOM 00/1aCTH JUCLIUTITIH
JU1s1 pa3paboTKY KOMITOHEHTOB
oOpa3oBaTe/IbHBIX MTPOrpaMm

Peiuienne 3agau, Cemunap,
JTabopatopHasi pabora,
TectupoBaHue, KoHcriekT

OIIK-2.3. BnageTs HaBbIKaMu
pa3paboTKH KOMITOHEHTOB
OCHOBHBIX U JIOTIO/THUTE/IbHBIX
obpa3oBarebHBIX ITPOrPAMM,
WCTI0/Tb30BaHMUSI
H“H(OpMaIMOHHO-
KOMMYHHUKAI[UOHHBIX TEXHOJIOT M
JUTs pa3paboOTKH OCHOBHBIX U
JTOTIOJTHUTE/TbHBIX
obpa3oBarebHBIX IMPOrPAMM

BnazeTh HaBbIKaMU pa3paboOTKH
KOMTIOHEHTOB OCHOBHBIX U
JIOTIOJTHUTETbHBIX
obpa3oBarenbHBIX POTrPAMM,
WCTIO0/Tb30BaHMUS
HH(MOPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOIOT U
JU1s1 pa3paboTKU OCHOBHBIX U
JIOTIOJTHUTETbHBIX
obpa3oBarebHBIX IMPOrPaMM

Pemienue 3a7ay, JlabopatopHast
pabota

OIIK-5.1. 3HaTh 1CUX0JIO0ro-
reZlaroruyeckye
3aKOHOMEPHOCTH, TIPUHITUITHI U
MEeTOJUUYECKHE 0COOEHHOCTH
OCYIIIeCTB/IEHUS] KOHTPOJIS U
OLIeHKH C(hOpMUPOBAHHOCTU
oOpa3oBare/ibHbIX pe3y/IbTaToB
00yYaroIMXcs, CII0COOBI

3HaTh IMCUXOJI0TO-

Trielaroruye cKue
3aKOHOMEPHOCTH, TIPUHIIUIIBI 1
MeTOIUYe CKHE 0COOEHHOCTH
OCYIL[eCTB/IEHUS] KOHTPOJIS U
OLIeHKH C()OpMUPOBAHHOCTU
oOpa3oBare/bHbIX Pe3y/IbTaToOB
00yYaroIUXCsl, CITIOCOOBI

KoHcmekT, Peinienue 3as1auy,
JlaboparopHasi pabora,
TectupoBaHue
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BBISIB/IEHUS U TICUXOJIOT Y€ CKOM
KOPPEeKIIMH TPYJHOCTel B
00yueHUH; 3HaTh TIPEJMETHYIO
00/1aCTh JUCLIUATI/IVH,
HEeOoOXOJUMBIX /111 OCBOEHHSI
OCHOBHBIX JUCLIUTUTHH TIPOQUJIS

BBISIB/IEHUS] Y [ICHX0JIOTHYe CKOU
KOpPPEeKLMM TPYAHOCTe! B
obyueHnH; 3HaTh MPeAMETHYIO
00/1aCTh AUCLIUTUIVH,
HeoOXOAUMBIX /111 0CBOEHUS
OCHOBHBIX JJUCLIMIUIMH NPO(UIs

OIIK-5.2. YMmeTs onipesiesiitb
MeToZbl, (hOPMBI U CPeJICTBa
OCyIIeCTB/IeHUs] KOHTPOJIS U
OLIeHKH C(hOPMHUPOBAHHOCTH
00pa3oBaTe/bHBIX Pe3y/IbTaToB
00yuaroIUXCsl, BBISBIATE U
KOPPEeKTHPOBATh TPYAHOCTH B
00yueHNH, UCTI0/Ib30BaTh 3HAHHUS
nipeMeTHOM 00/1aCTH Jj1st
KOHTPOJISI ¥ OLIEHKU Pe3y/IbTaToB
obpa3oBaHust 00yUarOIUXCS

YMeTh omipefienisiTb MeTOpl,
(hopmbI U cpesicTBa
OCyIIeCTBI€HUS] KOHTPOJIS U
OLIeHKU C(POPMHUPOBAHHOCTH
oOpa3oBaTe/bHBIX Pe3y/IbTaToB
00yuaroIUXCsl, BBISIB/ISATH U
KOPPEeKTHPOBATh TPYAHOCTH B
00yueHHH, UCT0/Tb30BaTh 3HAHUS
TipeZIMeTHOM 00/1acTh Jyist
KOHTPOJISI Y OLIeHKH Pe3y/IbTaToB
obpa3oBaHMst 00yUarOLUXCST

JlaboparopHasi pa6ora,
TectupoBanue, CeMuHap,
KoHcmekT, Pemmenue 3a1au

OIIK-5.3. BnageTs OMbITOM U
HaBbIKaMU KOHTPOJIS U OLIeHKH
c(hOpMUPOBaHHOCTU
oOpa3oBare/ibHbIX Pe3y/IbTaToB
00yyJaroIUXCsl, BbISB/IEHHS
TICUXO0JIOTUYECKOW KOPPeKLUU
TPYZHOCTel B 00yueHuH,
KOHTPOJIS1 ¥ OLIEHKU
c(hOpMUPOBaHHOCTU
oOpa3oBare/ibHbIX pe3y/IbTaToB
oOyuaroruxcs

BrnazieTh onbITOM U HaBbIKAMHU
KOHTDOJISI ¥ OLIeHKH
c(hOopMHPOBaHHOCTU
oOpa3oBare/bHbIX pe3y/bTaToOB
00yUaroIUXCsl, BBISTBIEHUS
TICIXOJIOTHYe CKOM KOPPeKLUU
TPyAHOCTel B 00yueHuUH,
KOHTDOJISI ¥ OLIeHKH
c(hOopMHPOBaHHOCTU
oOpa3oBare/bHbIX Pe3y/IbTaToOB
00y UaroIUXCs

CemuHap, Pelienue 3azauy,
JlaboparopHasi pabora

TecToBBIE 3d/idHUA

OnucaHue TeCTOBBIX 3a/laHUM: TeCTOBble 3a/jaHUs BKJIIOYAIOT TeCTbl 3aKpbITOrO THMa (C OAHUM
Ha YCTaHOBJIEHUMM II0C/Ie[j0BaTeJIbHOCTU M Ha YyCTaHOBJIEHHe
cooTBeTcTBUs. OlleHKa 3a BBINIOJIHEHWE TeCTOBBIX 3a/laHUM BBICTAB/IeTCS HAa OCHOBAaHWU IIPOLiEeHTa
3aflaHUM, BBITIOJIHEHHBIX CTYAEHTaMHd B TIPOLIeCCEe TPOXOKIEHUS TIPOMEKXYTOUHOTO M PYyOeXHOTrO

MPaBU/IbLHBIM ~ OTBETOM),

KOHTDOJIA 3HaHUMU

TeCThI

1.YeMy paBHO MacCcOBOe YMCJ/IO aToMa’?

a) 4YMC/Iy IPOTOHOB B aTOMe
0) uKc/Ty HeHTPOHOB B aTOMe
B) UHC/Iy HYK/JIOHOB B aTrOMe
T') YUCJTy 37eKTPOHOB B aTOMe

2.Yucsio HeHTPOHOB B aTOMe pPaBHO:

a) 31
6)16
B) 15
r) 46
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3.ATOMbI, KAKOTO3/IeMeHTa MMeIOT 3/IeKTPOHHYIO KOH(BUTYPALIHIO BHELIIHETO C/I0s1:4524p°?

a),5Br
6),N
B)3;AS
)53V

4. V13 nepeunc/ieHHbIX HUXKe BeleCTB BBIMULLINTE (OPMYJIbI Bell|eCTB C KOBaJIEHTHOM MOSIPHOM
XUMHYECKOU CBSI3bIO.

a) H, 6) HCl ) KCI 1) N,O

5. YKazarb rpyIiy BeleCTB TOJIbKO C MOHHOW CBS3bIO

a) KCl, H,0, N, B)BaCl,,K,S,ZiF

6) J2, NH,, CaOr) H,0, CO,, PH,
MeTtoanueckre MaTepuasbl, ONpe/jesitolliye TpoLeAypy OLleHHBaHKS BbITIOTHEHUsI TeCTOBbIX 3a/laHnul

OrmrcaHre MeTOAWKM OLleHWBaHMS BBITTO/THEHMS TECTOBBIX 3a/laHMi: OL|eHKa 3a BbITIOJTHEHUe TeCTOBbIX
3a/laHUM CTABUTCSI HA OCHOBAHUM M0/ CYeTa MPOL|eHTa MPABU/IbHO BBIOJIHEHHBIX TECTOBBIX 3a/JaHUN.
Kpurepumu o1jeHKH :

- 5 BBICTaB/ISIeTCS CTY[EHTY, eC/id TIPOL|eHT MPaBU/IbHO BBITIOJTHEHHBIX TECTOBBIX 3a/laHui cocTaBisieT 81
— 100 %;

- 4 BBICTAB/ISIETCS CTY[EHTY, eC/Id TIPOL|eHT MPaBU/IbHO BBITIOJTHEHHBIX TECTOBBIX 3a/laHui cocTaBisieT 61
— 80 %;

- 3 BBICTAB/ISI@TCS CTY[EHTY, eC/Id TIPOL|eHT MPaBU/IbHO BBITIOJTHEHHBIX TECTOBBIX 3a/laHui cocTaBisieT 41
— 60 %;

- 2 6asIo0B BHICTAB/SIETCS CTY[EHTY, eC/IA TIPOLIEHT MPaBU/ILHO BHITIOIHEHHBIX TECTOBBIX 3a/laHUM
coctanmnseT 40 %;

Penrenue 3agau

Pemienyie 3azjau croco6cTByeT (POPMHUPOBAHUIO YMEHHI Y HaBBIKOB OTHOCSIILIMXCS K KOHKDETHOU cdepe
JesITe/IbHOCTH
1. CKosbKO MOJIeH COCTaBIISIIOT Y CKOJIBKO MOJIEKYJT COZieprkaT 8 T Kuciopoga?

2. Bbrunciure maccy 1 m> YIJIEKUCJIOTO ra3a NPy HOPMaJIbHBIX yC/IOBUSX (H.Y).
3. Bblunc/MTe MacCoBbIe I0/IA 37IEMEHTOB B BeIIleCTBe B IO/SX OT eAWHULILL: a) okcua meau (II), 6)

Auxpomar kanvst K,Cr,O,

4. MaccoBas fosd ssieMeHTa B xjopuze 34,46%. Onipefenure 371eMeHT, eC/IM OH TPeXBaJIeHTEeH.
BreiBegure dopmyny BeljecTBa, cojepskailero 81,8% yrnepoma u  18,2% Bogopoja.
OTHOCUTeNbHAs TIJIOTHOCTD TTAPOB 3TOT0 BeleCTBa Mo BOJOPOAY paBHa 22.

v

MeTouuecKrie MaTepyasbl, OTpe/eIstolre TPOoLelypy OIleHUBaHUS PellleHHs 3a/jau

OrnrcaHrie METOJVIKY OLIeHUBAHWs BBITIOJTHEHVSI PEILIeHHs 3a/Iauu: y/IeisieTCsl BHUMaHue BLIOpaHHOMY
aJITOPUTMY, PallMOHAILHOMY CII0CO0Y pellieHusl, PaBUILHOMY PUMEHEHUI0 GOpPMYII, TIOTyUeHHUIO
BEPHOT'O OTBETA.

Kpurepuu oLieHKH

5 BLICTABJISIETCSI CTY/IEHTY, €CJIA: COCTaBJIeH MPABUILHBINM a/ITOPUTM PEILeHus 3a/Iauu, B JIOTUYeCKOM
paccy>XaeHuu, B BbIOope GOpMyIT M PelLlieHHH HeT OIIMOOK, TI0JTyueH BepHbIi OTBET, 33/jaua pelieHa
paL[OHAIBHBIM CTIOCOO0OM.

4 BBICTAB/ISETCS CTY/IEHTY, eC/IA: COCTABJIeH TIPABW/IbHBIN a/lTOPUTM PeLleHus 3a/jauH, B JIOTHUECKOM
PacCyX[IeHUH U PelleHUH HeT CYILeCTBeHHBIX OIIMOO0K; MPaBUIBHO C/ie/laH BBIOOP hopMyIT /7St pelleHus;
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ecTb 00BsSICHEHHe pellieHus], HO 3a/jaua pelllieHa Hepal[MuoHabHbIM CITI0COO0M UM JIOTTYII[eHO He Ooree
JIByX HeCyIl|eCTBEHHBIX OIIMOOK, MO/TyYeH BePHBIM OTBET.

3 BBICTAB/ISIETCS CTYZEHTY, eC/IM: 3ajiaua IMOHSATA MPABU/IbHO, B JIOTHUECKOM PacCyKIeHUH HeT
CYILIeCTBEHHBIX OIIMOOK, HO JIOMYIIeHbI CyIlleCTBeHHbIe OIIMOKY B BbIOOpe (hopmys uim B
MaTeMaTU4yeCKUX pacyeTax; 3a/laua pelieHa He TOJTHOCTBIO WK B 00IIeM BH/E.

2 BBICTaB/ISIETCSI CTYAEHTY, eC/Id: 3a/jaua pellleHa HelpaBU/IbHO, 3a/laua He pellieHa.

KoHcniekT

[ToAroTOBUTEL KOHCIIEKT TI0 TeMe: ATOMHO-MOJIEKY/ISIPHOE YUeHHe.

[1nan: aToMucTHYecKasi Teopust ]anbToHa, 3110Xa K1acCUYecko TeOPHUH aTOMHO-MOJIEKY/ISIPHOe yueHre
(OCHOBHBIE TOJIO’KEHHS], BLITEKAIOII[ME 3aKOHBI U TOJIOXKeHHs1). [JoKo3aTe/TbCTBa CyI|eCTBOBAHUS aTOMOB U
MosneKyn. OCHOBHBIE Ta30Bble 3aKOHbI

[ToAroTOBUTEL KOHCTIEKT TI0 TeMe: OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKaHUsI XUMHUe CKUX MPOLIeCCOB
BHyTpeHHsIst 5SHeprusi CUCTEMBI.

OHTa/IbIINS.

TepMoxymHUs, TEPMOXUMHYECKHE 3aKOHBI.

[ToAroTOBUTE KOHCTIEKT TI0 TeMe: OCHOBBI XUMUM PAaCTBOPOB

VcTiHHBIE PaCTBOPBI; TIPOLIeCCHI, COTIPOBOXKA0IIe MX oOpa3oBaHue. KpaTkasi XapakTeprucThKa
MEe>KMOJIEKY/ISIPHBIX B3aUMOZEHCTBUM B pacTBOpax. BoJHbIe, HEBOJHbIE U CMeIllaHHbIE PaCTBOPBI. PaboThI
O.N.Mengeneesa, 1.A.KabnykoBa B 06/1aCcTi TeOprM PaCcTBOPOB.

[ToAroTOBUTE KOHCTIEKT TI0 TeMe: ['uziposin3 coseit

Crynenuatbiii rugponu3s. [TonHeii rugponu3. KoHcTaHTa 1 cTenieHb THAPO/IN3a, CBSI3b MeX/y HUMU U
KOHIIeHTparueli pactBopa. Crioco0bl yCuieHUs: ¥ TioAaBieHust ruapoan3a. O6pa3oBaHue MOTUMEPHBIX
TIPOAYKTOB TP TUPOJIH3eE.

[ToAroTOBUTE KOHCTIEKT TI0 TeMe: XUMUsI MeTa/lJIOB M HEMETaJl/IoB

OO61mue cBOWCTBAa MeTasyIoB, 00IHe CBOICTBA HeMeTasyioB. CIIoCOObI MOTyYeHus! ¥ IIPUMeHeHHsl.

MeTozrUecKrie MaTepyasbl, OTpeZesioLiye TPoLeypy OLleHHBaHKS BBITIONIHEHHUsI [KOHCTIeKT] paboT

OmucaHye MeTOAWKU OLIeHUBaHUS: TIPU OLIeHKe HarucaHusl CTYJeHTOM KOHCIeKTa MaKCMMasbHOoe
BHUMaHUe cJieflyeT y/emsTh CIe[yOLM acrieKTaM: HaCKOJIbKO TIOTHO B PacKPBITO COfieprKaHue
MaTepuasa, YeTKO U NPaBWIbHO /IaHbl OIpe/ie/IeHus], PACKPBITO COZlep KaHue MOHSITUM; BEpPHO
VICTI0/1b30BaHbl HAYYHbIE TEPMHUHbI; eMOHCTPUPYIOTCSI BBICOKMI YPOBEHb yMEHUsI OIleprupOBaTh
HayUHBIMHU KaTeropHsiM U TIOHSATHUSIMU, aHA/TM3UPOBAaTh TEOPeTUUECKYIO U MPAKTHUYeCKy WH(POPMAaLHIO;
00BbeM TeKCTa ONTHUMAJTBHBIN; JIOTHUeCKOoe TIOCTPOeHHe U CBI3HOCTh TEKCTa, IOJTHOTA U ITyOrHa
W3/I0’KeHUs1 MaTepHrasia (Haluuue KTFOueBbIX M0JI0)KeHUH, MbIC/ielt), BU3yanu3alys HHQOopMaluu Kak
pe3ysbTar ee 00pabOTKY (TabMILIbI, CXeMbI, PUCYHKH), OopMiieHHe (aKKYPaTHOCTh, COOMIOieHre
CTPYKTYpbl OpUTHHAA).

Kpurepuu onenku (B 6a/1ax) (JO/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHT IJIaHY 10 MAKC. U MUH.
KOTUY. 6asisioB M TOJIBKO /IJIsl TeX, KTO YUUTCS C UCII0/Tb30BaHKHEM MO/Y/TbHO-PEUTUHTOBOM CUCTeMbI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

— Ha 5 06as/IoB OL|eHHBalOTCSl KOHCIIEKThI, COZlepyKaHre KOTOPbIX OCHOBaHO Ha IMyOOKOM 1 BCeCTOPOHHEM
3HaHWUU TeMbl, U3yUeHHOW JINTepPaTypbl, U3/I0)KEHO JIOTUYHO, apTyMEeHTUPOBAHO U B ITOJTHOM 00beme.
OCHOBHbIe TIOHSITHSI, BBIBO/IbI U 000011ieHUs chopMynrpoBaHbl yoeguTenbHO U J0Ka3aTe/lbHO. TIOHO
PaCKphBITO COZlep>KaHue MaTepuasa; YeTKO U MPaBU/IbHO JlaHbl OMpe/iesieHus], pacKpbITO Cojiep)KaHue
TIOHSITHI; BEPHO MCII0/Ib30BaHbl HAyYHbIe TePMUHbI; 1€MOHCTPUPYIOTCS BBICOKUM yPOBEHb YMeHUsI
OrepupoBaTh HayUHbIMU KaTeroprsiMH, aHa/IM3UpoBaTh MH(GOPMaLIO, BjlajleHue HaBbIKaMU
TIPaKTUUeCKOU JiessTelTbHOCTH; 00beM TeKCTa ONTUMa/IbHBIN, TEKCT MOCTPOeH JIOTUYHO U
TI0C/Ie/IOBATe/IbHO, MaTepyas paCCMOTPEH TOJTHO U ITyOOKO (Ha/muue K/TH0UeBbIX TIOJIOXKEHUM, MBICTIel),
WCTIONIB3YHOTCS 3/IeMeHThI BU3yasin3alusi “HQopMalvy Kak pe3y/abraT ee 00paboTKu (TabmuLibl, CXeMbl,
PUCYHKH), 0(hOpM/IeHHEe aKKypaTHOe.
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— Ha 4 Gana OLeHNBAIOTCS KOHCIIEKTHI, B KOTOPBIX PACKPBITO OCHOBHOE CO/lepKaHue MaTeprana; B
OCHOBHOM TIPaBU/ILHO JIaHbI OTIpe/ie/ieHus TIOHSITUI 1 UCTI0/Tb30BaHbl HayUHble TEPMUHBI; HO B
OTpe/ie/IeH|H TIOHSITUM [IOTTy1I{eHbl HETOYHOCTH, UMEIOTCSI He3HauuTe IbHbIe HapyILeH!s B
TI0C/Ie/]OBaTe/IbHOCTH U3/I0’KeHUsT; HeOOosIbIIe HeJ0CTaTKY TIPU UCTI0/b30BaHWU HayYHbIX TEPMUHOB,;
00BeM TeKCTa ONTHUMAJTBHBIN, TEKCT TOCTPOEH JIOTUYHO, K/TI0UeBbIe TI0/I0XKEeHHSI He BCe BbiZle/IeHbI
[IOCTaTOYHO YeTKO, opopmiieHHe aKKypaTHoe.

— Ha 3 Gaia OLleHUBAIOTCS KOHCIIEKTBI, B KOTOPBIX OTPa’keHO, TOJILKO OCHOBHOE, HO
Heroc/ie/joBaTe/lbHOE COZlepyKaHre MaTepuara; orpefiesieHusl OHATUI HeZJl0CTaTOUYHO YeTKHe; yPOBeHb
YMEHWs OTIepHPOBATh HAyUHBIMH KaTeTOPHUSIMH, aHA/TM3UPOBaTh MH(OPMALIMIO HEBBICOKHI, HaOMIOAAI0TCS
nipo6esibl U HETOUHOCTH; UMEIOTCsl 3HaUMTe IbHbIe MPo0esibl B U3/10)KeHUH MaTepuara, BbIBO/bI C1abo
apryMeHTHPOBaHbI, B COZlepKaHUH JIOMYyIeHbl TeopeTndeckre omruoku. OObem TeKcTa oueHb HebOobIIoH
WM HaoOOPOT TpeBbIllIaeT TpebyeMbii, K/IF0UeBbIe M0JI0XKeHHs1 He BbljlesieHbl. VIMeroTcst HefjoueThl B
otopmieHUN.

— Ha 1-2 6Gaa oLleHMBaOTCs KOHCIIEKThI, B KOTOPBIX He U3/I0)KeEHO OCHOBHOE CO/iepkKaHue MaTepuaiia,
u3/oKeHue hparMeHTapHOe, He T0C/IeJ0BaTeIbHOe; OTpe/ie/IeHus] IOHATUH He YeTKHe; YPOBeHb YMeHHUS
OTepHvpoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UPOBaTh MH(GOPMALIMIO, B/lafleHUs] HaBbIKaMU
NIPaKTUYeCKOU ZieITelIbHOCTU OueHb HU3KUMN. VIMeroTCsl He[joueThl B 0(pOpPM/IEHHMH.

Bomipoce! 15 ceMuHapoB

CemuHap 110 TeMe OCHOBHbIe K/1aCChl HEOpPraHUYeCKUX COeUHeHUM

ITnan:

Oxcuapl (oripefesieHre, KnacCu(pUKKaiys, GU3NKO-XUMMHUUeCKHe CBOMCTBA, CITIOCOOBI TOTyYeHu s )
Kucnots! (onpesenenue, Knaccuukkaiys, GU3NKO-XUMHUECKHe CBOHCTBA, CIIOCOOBI TTOTyYeHus)
OcHoBaHus (oripefiesieHHe, KiacCUGUKKaLYs, HHU3UKO-XUMHUUYeCKHe CBOMCTBA, CIIOCOOLI TIOTyUeHHs])
Cosmu (orpesienieHue, KiacCuUKKaLys, GU3NKO-XUMUUeCKHe CBOHCTBA, CITIOCOOBI TIOTyYeHHs)
pellieHre 3aa4y

MeTouuecKre MaTeprasbl, Opeesolye MPoLeypy OLleHUBaHHUs OTBEeTa Ha CEMUHApe

[Tpy olLleHMBaHWY OTBeTA Ha CeMUHape C/ielyeT y/easiTb BHUMaHUe TOMY, HaCKO/IbKO ITOJTHO PaCKphITO
cofiep>kaHue MaTtepurasa, YeTKO M MPaBU/IbHO JiaHbl OTpeiesieHHs], paCKpbITO JIU CO/lepyKaHre TIOHSATHH,
BEPHO JIM MCIO/Tb30BaHbI HayuHble TePMUHBI; UCII0/Ib30BaHbI JIM TIPY OTBeTe paHee MpruobpeTeHHbIe
3HaHWSI; PAaCKPbITHI JIU B MPOLIeCCe MPUUUHHO-C/Ie/ICTBEHHbIE CBSI3H; IeMOHCTPHPYIOTCSI BBICOKUU
YPOBEeHb YMeHUsI ONlepyupoOBaTh 3HEHUSIMU, aHaIM3UPOBaTh UH(POPMALHIO.

Kputepuu o1njeHKH :

- 5 BBICTaB/ISIETCS CTY/I€HTY, eC/IU MTOJTHO PaCKpPbITO COZlepyKaHue MaTepuasia; UeTKO U NIPaBU/IbHO [JaHbl
orpe/ie/ieHUs], paCKpbITO COJiepyKaHue TMOHATHI; BEPHO UCI0/Ib30BaHbl HAyUHble TEDMUHBI; OTBET
CaMOCTOSITe/TbHBIH, UCII0/Ib30BaHbI paHee NMprobpeTeHHbIe 3HAHUS; PACKPBITHI IPUUMHHO-C/Ie/ICTBEHHbBIE
CB$13U; lEMOHCTPUPYIOTCS BBICOKHI YPOBEHb YMEHMSI ONTePUPOBATh HayYHbIMU KaTerOpUsIMH,
aHa/M3upoBaTh UH(MOPMALHIO;

- 4 BBICTAB/ISIETCS CTY[EHTY, eC/IM PACKPBITO OCHOBHOE COZlep>KaHKe MaTeprara; B OCHOBHOM IIPaBU/IbHO
JlaHbI OTpeZie/ieHysl TIOHSATHI U UCTI0/Ib30BaHbl HayYHbIe TePMUHbI; OTBET CaMOCTOSITe/TbHBIM;
orpe/ie/ieHUs! OHSTHI HeIOoJIHbIe, JOMYIlleHbl He3HAauUuTe/IbHbIe HapyLlIeHUs B M0C/1e/10BaTe/IbHOCTU
M3/I0)KeHUs1; HeOOoTbILINe He[OCTAaTKU TIPU UCTI0/Ib30BaHUH HayUHBIX TEPMUHOB; 1€MOHCTPHUPYIOTCS
XOPOLIUM YPOBEHb YMEHHS OTIepUPOBaTh HAYUYHbIMU KaTeropusiMy, aHa/IM3UupoBaTh MH(POPMaLHIO;

- 3 BBICTaB/ISIETCS CTYAEHTY, eC/IM HeIOCTaTOUHO PAaCKPHITO OCHOBHOE COZiepykaHue yueOHOro Marepuara,
He T10CJIeloBaTe/IbHO; OTpeZie/ieHUst TIOHSATHI HeZloCTaTOYHO YeTKHe; JOMyIleHbl OLIMOKY U HeTOYHOCTH B
VICTI0/1b30BaHUY HayUHOW TEPMUHOJIOTHM ONpe/ie/ieHNs TIOHATHI; ypOBeHb yMeHUsI OIleprupoBaTh
Hay4YHbIMM KaTerOpUsIMM, aHaIM3MpOBaTh UH(POPMaLIMIO HU3KUM;

- 2 BBICTaBJISIETCS CTYAEHTY, €C/IA He PacKpPBITO CofiepykKaHre yueOHOro MaTepuara, U3/10)KeHO
(parmeHTapHO, orpe/ie/ieHus TIOHSATUN He UeTKUe; OoMylleHbl 3HauUTe IbHbIe OIIMOKYU B MCTIOb30BaHUU
HayUYHOW TePMHUHOJIOTUM ONpeZie/ieHs TIOHATHH; ypOBeHb yMeHUs ONleprMpOBaTh HayUHbIMU KaTeropusiMu,
aHa/IM3UPOBaTh MH(OPMALMIO OUeHb HU3KHUH.

20



JlaGopaTropHasi padoTa

JlaboparopHas pabota

JlaboparopHasi pabota Ne OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKL[UU
Lesb paboThI
[TprobpeTeHre HaBLIKOB COCTaB/IeHUS YPaBHEHUM OKUC/TUTE/TbHO-BOCCTAHOBUTE/IbHBIX peaKL[uii;
03HaKOMJIeHHE C 0COOEHHOCTSAMH TIPOTEKAaHUSI OKHUC/TUTE/TbHO-BOCCTAHOBUTETbHBIX PeaKIUi U UX
K/laccu(UKaLen.

OCHOBHBIE TEOPETUUYECKUE ITOJTOXXEHUA
Oxuc/MTenbHO-BOCCTaHOBUTeMbHAs peakiysi (OBP) — 3To efuHbIN MpoLiecc, COCTOSLWN 13 IBYX Pa3HbIX
MoJypeaklyii: TOo/JypeakiuM OKUC/IeHWSI W TIo/iypeaklUM BOCCTAHOBJIEHUsI, KOTOpble UAYT
OZJHOBPEMEHHO.

OkucieHrie— 3TO TPOLIeCC TTOTepPU 37IeKTPOHOB aTOMOM, MOJIEKY/I0M WA NOHOM.
BoccraHoBneHue— 3T0 npoLecc NpyucoeuHeHMs 3/1IEKTPOHOB aTOMOM, MOJIEKY/I0M MU HOHOM.
OxucnuTesieM Ha3bIBaeTCsl BEIeCTBO, aTOMbI, MOJIEKY/Ibl WJIA MOHBI KOTOPOTO TIPUCOEIUHSIIOT 3/1IeKTPOHBI:

OxucnuTeb BOCCTaHAB/IMBAETCS B nponecce BOCCTaHOBJ/IEHHS.
BoccraHoBuTe/IeM Ha3bIBAeTCS BeleCTBO, dTOMbI, MOJIEKYJ/IBI HJIM HOHBI KOTOPOI'0 OTAAIOT 3/IEKTPOHBI:

BoccraHoBuUTeIb OKUCIISIETCS B IPOLIeCCe OKUCTEeHUSI.

Yuco 51eKTPOHOB, OTJAHHBIX BOCCTAHOBUTE/IEM, PABHO UKCITY 37IeKTPOHOB, MPUHATHIX OKUC/IHATEEM.
[Tpu Hanucanum ypaBHeHU OBP ucnonb3yloT fjBa MeTo/ja pacCTaHOBKY KO3((ULIMEHTOB: MeTO/
3/IEKTPOHHOTO OaslaHca ¥ MeTO/, TTOTypeaKL|i.

Metoz 371eKTPOHHOTO OasiaHCa(OKUCIUTEIBHBIX YHCeT) pACCMOTPUM Ha IPUMepe peakiny

551 paccTaHOBKY KO3 GULIMEHTOB BBINOJHSEM C/e/[yOLue [1eCTBUSI.
1. OmpepensieM 371eMeHTbI, aTOMbl KOTOPBIX U3MEHSIIOT CTelleHb OKHUC/IeHNS

1. HaXOAI/IM OKHC/INTEe/Ib U BOCCTAHOBHUTEJIb B ,E[aHHOI‘/JI OBP u nuiem OTZe/IbHO 3JIEKTPOHHbIE
YPaBHEHMA IIPOLIECCOB OKHC/IEHWA U BOCCTaHOBJ/IEHUA:

1. YpaBHMBaeM 4MCJIO 3/IEKTPOHOB B MPOLIeCCe OKUC/IEHUS] U BOCCTaHOBJIeHUS (371eKTPOHHBIN
GanaHc):

1. Kos@pduimeHTs! 5 1 2 U3 371eKTPOHHBIX YpaBHEHUM NepeHOCHM B MOJeKy/isipHoe ypaBHeHHe OBP:

1. OkoHuUaTesbHO ypaBHMBAeM UHCJIO aTOMOB KaXK/[OTO /IeMeHTa B 00eHX 4acTsX MOJIEeKY/ISIPHOTO
yPaBHEHUS:

MerTop, nonypeakiyii (MOHHO-MOJEKY/ISIPHbIA MeTO/]) OCHOBAH Ha COCTAB/IEHUM YPaBHEHMM MPOLIECCOB
OKMCJIEHUS] M BOCCTAHOBJ/IEHHS C TIOMOILBIO MOHOB U MOJIEKYJI, peasibHO CYILeCTBYIOIMX B pacTBOpe.
CusibHBIE 3/IEKTPOJIUTHI 3alUChIBAIOT B BH/le MOHOB, a C/abble 3/1eKTPOJIUTHI, ra3bl U MajJopacTBOPUMbIe
BellecTBa — B BHUZe MoseKyl. CTerneHb OKWC/IEHWS aTOMOB He HCIIO/b3YIOT, & YUWTBIBAIOT 3apsi/ibl
peasbHbIX MOHOB W XapakTep CpeZibl, B KOTOPOM WJeT MpOLieCcC OKWCIeHWS WM BOCCTaHOBJ/IEHUSI.
Anrebpanueckyro CymMMy 3apsiioB B JIeBOM W MpaBOM YaCTSX TMOMypeakiuii (TIPOLIeCCOB OKWUCTEHHUS U
BOCCTaHOBJIEHMsI) YPaBHUBAIOT C ITOMOILBIO OIpeJie/IeHHOr0 YMC/la 3/IeKTPOHOB, KOTOpble Y4YacTBYIOT B
nporjecce. ITocse 3anmcu nosmypeaxkjuii OKUC/I€HUS] U BOCCTAHOBJIEHUSI YPaBHMBAIOT YHUC/IO 1EKTPOHOB,
OTZ,@HHBIX BOCCTAHOBUTE/IEM W NPUHATHIX OKUC/IMTEEM C MOMOLLBIO JOMOJHUTENBHBIX KO3((ULIMEeHTOB
(kak B MeTofie 37eKTpoHHOrO OamaHca). C yueToM 3THX KO3((HUI[EHTOB 3amMChIBalOT COKpAIlleHHOe
VIOHHO-MOJIEKYJ/ISIDHOe YpaBHeHUe, a 3aTeM M MoJleKy/sipHoe ypaBHeHre OBP.
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Vcrnonp3yeM MeToZ, MOTypeakLyi Ji/1s1 TOM JKe peakLjuu:

YroObI CBSI3aTh 4 MOJIb aTOMOB KHC/IOPO/ia, TpebyeTcst 8 Mo/ib aTOMOB BOZOpo/ia (TIPOLecC UeT B KUCIOH
cpeze):

YpaBHMBaeM anrebpanuecKyr CyMMy 3apsiloB CJieBa U CIIpaBa:

YroO6bI TOyUnTh 1 MO/ aTOMOB KHUCIOPO/iA [I/Isl OKUC/IEHUST SOSZ'AOSO 42', Tpebyetcs 1 MoJb

mosekyH, O(rpoLiecc uzeT B KUCION cpefie):

YpaBHMBaeM anreOpanuecKyr CyMMYy 3apsiloB CJieBa U CIIpaBa:

Terneps ypaBHHBaeM UKMCJIO 3JIEKTPOHOB B TMOTypeakLUsIX OKUC/IeHHUS U BOCCTAHOB/IEHUS U M0Tydyaem
COKpaujeHHoe UOHHO-Mo/1eKynapHoe ypasHeHue OBP:

3anuceiBaeM MoJieKy/sipHoe ypaBHeHUe OBP:

METOIVKA SKCITEPUMEHTA U TTOPSATOK BBITIO/THEHW S PABOTHI
[Tpubopsl, 060pyHOBaHe U PeaKTHUBBI
CriupTOBKa, IITAaTUB C MPOOHUpPKaMU, MUTIETKA Ha 2 MIL.
Kpucrannel coneit (CynbpUT HaTpus Na2803’ HUTpUT HatpusiNaNO,, 6pomup kanus KBr, Hopup kanus

KI), UMHK, Me/b, KOHUEHTDMDOBAHHbIA M pa3baB/leHHbIA pPacTBOPbI CepHON Kucotel H,SO,,
KOHLIEHTPUPOBAHHbIH U Pa3baB/eHHbIl PacTBOPbI a30THOM KMCIOTHIHNO 5, KOHL{EHTPUPOBAHHBIM PAaCTBOP
wesour NaOH, pactBop nepmanraHara kaaus KMnO,, pactBop auxpomara kaaus K,Cr,O., pactBop
nogupa kamus Kl, pactBop Hurpura HarpusaNaNO,, pactBop cymbdura HarpusiNa,SO,, pacTsop
cynbuza HatpusiNa,S, pactBop mnepokcuza Bogopopa H,O,, pactBop kpaxmana (B KaresbHHULE),
pacteop Cynbara xenesa (I[)FeSO,, pacteop xnopupa 6apus BaCl,, pacteop cynbdara meau (II)
CuSO,.

OmneiT 1. CpaBHeHUe BOCCTaHOBUTE/IbHOW aKTUBHOCTH T'a/IOTeHU/I0B

[TpoBOAWTE B BBITSKHOM LiIKagy!

B opHy mpobupKy rnomectrTe HeOOJbIIOe KOMUECTBO KPUCTA/UTUHUECKOTO0 OpoMH/a Kajusi, B JPYTYIO —
CTOJIBKO >Ke hojuza Kanusi. B 06e nmpobupku no6aBeTe 1 — 2 M/ KOHLIEHTPUPOBAHHOM CEPHOM KUC/IOTHI.
OG6paruTe BHUMaHKe Ha 00pa3oBaHUe OKPAIIEHHBIX TIPOJYKTOB U Ta30B C Pe3KUMH 3ariaXaMu.

CocTaBbTe 3/71eKTPOHHbIE YpaBHEHUsI MPOLIeCCOB OKWUC/IeHUS] U BOCCTAHOB/IEHUS], paCCTaBbTe

KO3 GUIMEHTBI METOIOM 3/IEKTPOHHOTO OasaHca:

KakyMu  OKHC/IUTEeIbHO-BOCCTAHOBUTEILHBIMIA — CBOMCTBAMU 06na,qa}0T I‘aJ'IOI“EHI/I,Z[—I/IOHbI? HO‘—IE‘MY?

CpenaiiTe BbIBOZ 00 OTHOCHTENBHON aKTUBHOCTU Brul™.

[TosicHuTe BBIBOZ, MpOaHA/JM3UPOBAaB B3aUMHOE pacIlO/IOKeHHe 3/eMeHTOB Brule mnepuognueckomn
cucteme [.UN. Mengeneea. K KakoMy TUIy TIpUHAAJIEKUT KaXzasgs W3  OKUCIUTEbHO-
BOCCTAHOBUTEJIbHBIX peaKLuii?

OnbIT 2. VI3yueHne OKUC/INTE/IbHON aKTUBHOCTH [TlePMaHraHara Kauvs B pPa3HbIX Ccpefiax
Haneiite B Tpu npobupku 1o 2 mi pacteopa nepmadraHara Kamus (KMnO,). [l mpuUroToB/eHus

KWC/IOW, HEeWTpPa/ibHOW U I[eJIOUHOM peakIMOHHBIX CpeJl B TIepBYH TPOOMPKY [fo0aBbTe 2 MIT
pa30aB/IeHHOM CepHOM KUC/IOThI, BTOPYIO MPOOHPKY OCTaBbTe 6e3 u3MeHeHU, B TpeThio — f06aBbTe 4 M
KOHLIeHTPUPOBaHHOIO pacTsopa 1esour NaOH.
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[Tocne »3TOoro mpoBeAuTe peakuuro: go0aBbTe B KaXAyl0 TMPOOMPKYy HeDOosblIoe KOINYeCTBO
KpUCTa/INYecKoro cynbura Harpust Na,SO,(cynbdar skenesa, HUTpUT Hatpusi). Ilepemeruaiite

peakI[MoHHYI0 cMech. OTMeTbTe W3MeHeHHs IjBeTa pacTBOpoB. CpaBHHTe ILIBET IE€PBOTO pacTBOpa C
L[BETOM pacTBopa Kakoro-mbo coeguHenusi Mn(II). B kakom cnyuae HabmtofaeTcsi obpa3oBaHue ocajka?
CocraBbTe 3/EKTPOHHBbIE ypDaBHEHHWS TIPOLIECCOB OKHUC/JEHHWS W BOCCTAHOBJIEHUs, pacCTaBbTe
K03 dUIMEeHTBI METO/IOM 3/IeKTPOHHOTO OasaHca:

Kakue crerneHu oKuc/eHHsl IpHoOpeTaeT aToM MapraHija B Kaxjoi 13 Tpex peakuuii? Czenaiite BbIBOZ, O
riybune Boccranoenenus KMnO, B 3aBMCMMOCTH OT XapakTepa Cpefibl. K Kakomy THIly MpUHA/JIexKar

JdaHHbIe OKUC/IMTE€/IbHO-BOCCTAHOBUTEJ/IbHBIE peaKL[I/II/I?

OmebIT 3. V3yueHre OKMC/IUTETbHO-BOCCTAHOBUTE/IbHBIX CBOMCTB COeJUHEHNI XpoMa
[TpoBOAWTE B BBITSKHOM LIKagy!
B npoGupky Hasneiite 2 — 3 M1 pacteopa guxpomara kaus (K,Cr,0.) 1 CTO/BKO ke pa3baBieHHOM

cepHOM KUC/IOTHI. K 1osTyueHHOM CMeCH 10 KaruisiM 00aB/isiiiTe CBeXXENPUTOTOBIEHHBINA PaCcTBOP
cynbdara xernesa (II) FeSO 0 0bpa3oBanust yCTORUMBON OKPAaCKU PacTBopa.

Habsnozjaiite n3MeHeHue 1jBeTa pacTBopa. CpaBHUTE €ro C LIBeTOM PacTBOPOB coejuHeHUH xpoma. O6
0Opa3oBaHNY KaKMX MOHOB OH CBHU/I€TE/IbCTBYET?

CocTaBbTe 3/1eKTPOHHbIE YPaBHEHUsI MPOLIeCCOB OKUC/IEHUS] U BOCCTAHOBJIEHUs], PACCTaBbTe

K03 pUIeHTHI METOIOM 37IeKTPOHHOTO HanaHca:

CpenauTe BbIBOJ O MOBeZileHMM coeiitHeHUM xpoma (V1) B OKMCIUTe/TbHO-BOCCTAaHOBUTE/TbHBIX PeaKLUsiX.
K KakoMy TUMy OTHOCUTCS ZlaHHasi OKUC/TUTeIbHO-BOCCTAHOBUTE/IbHASI peaKLiusi?

OmngIT 4. I/I3yqu1/1e OKMCJTUTE/IbHO-BOCCTAHOBUTEILHOM I,I[BOI‘/JICTB(EHHOCTI/I HUTPUTA HATPUA

B opHy mpoOupky Haneiite 1 — 2 my pactBopa voauga Kanusi (KI) u paBHBIM 00beM pa30aB/ieHHOM
CepHOM KUCJIOTHI, a 3aTeM mpubasere 2 — 3 M pactBopa Hutputa Harpus (NaNO,). Kak usmensiercs

OKpacka pacTtopa? Kakoii ra3 BbljensieTcs?

B npyryto npobupky Haseiire 1 — 2 Mz pactBopa auxpomara kamus (K,Cr,0,), n1BoiiHoi 06bem
pa30aB/eHHOM CepHOM KUC/IOThI U 4 — 5 M/I pacTBOpa HUTpuTa HarpusaNaNO,,.

Uem 00bsICHSIETCSI U3MEHEeHHe OKPaCKM pacTBopa (CpaBHHUTE ee C OKPACKOM MeroIuxcs B Batem
pacrnopsbKeHUH COeJUHEHUU Xpoma)?

Kakyto posib BbIMOTHSET HUTPUT HaTPUsS B KXKI0M M3 peakivii, ueM 3TO MOXKHO 0ObSICHUTE?
CocraBbTe 3/71eKTPOHHBIE ypaBHEHUs IIPOLIeCCOB OKUC/IEHUS U BOCCTAaHOBJIEHHUS], pacCTaBbTe

K03 PHULIMEHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

K KaKOMY THITY OTHOCATCA OJaHHbI€ OKHC/IMTE/IbHO-BOCCTAHOBUTE/IbHbIE peaKL[I/II/I?

OmnsIT 5. V3yueHne OKMC/IUTETbHO-BOCCTAHOBUTE/ILHOW [IBOMCTBEHHOCTH Cy/Ib(UTa HaTpHUs
[IpurorossTe 2-3 M1 pacTBopa Cynbdura Hatpus (Na,SO,), pasaenure ero mormosam, OT/IUB YacTb B

Apyryto rnpobupky. K ofiHO# yacTy pacTBopa rpusieiiTe Takoi ke 06bemM pa3baBieHHOM CepHOM KUCIOThI
U 100aB/siTe MO Karuisam pacTeop auxpomara kams (K,Cr,0.) 10 moyueHus yCTOMUMBOM OKPacKu

pacTBopa.
Ko BTOpOI#1 uacTu pacTBopa cynbdura HaTpus A00aBbTe paBHBIN 00beM pa30aB/IeHHON CePHOM KUCIOThI U
1-2 mn pactBopa cynboua Harpus (Na,S). Uto Habmopaercs?

Kakyto posb BBITIONHSIET CYyJb(MUT HATPHUs B KaXKI0M U3 Peakiyid, YeM 3TO MO)KHO OObSICHUTB?
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CocTaBbTe 97IeKTPOHHbIe ypaBHEHUS TIPOLECCOB OKWUC/JIEHUSI UM BOCCTAHOB/IEHHUs, pPacCTaBbTe
K03((pULIMEeHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

K kakoMy THITy OKUCIUTeIbHO-BOCCTAHOBUTE/IbHBIX PeakLiUii IpHUHa//Ie)KaT JaHHble?

OnebIT 6. V3yueHre OKUC/IUTETbHO-BOCCTAHOBUTETLHOM JIBOMCTBEHHOCTH TIEPOKCH/IA BOZIOPO/a
B 1Be npobupku HaseiiTe o 2 mj pactBopa nepokcuaa sogopoaa (H,0,) u cTosbko e pasbasieHHON

CepPHOU KUCJIOTHI.

B niepByto go6aBbTe 1 — 2 M pactBopa voaua Kamus (KI) u 1 — 2 karmm pactBopa Kpaxmainia. O uem
CBUJeTeNbCTBYeT M3MEeHeHre OKPAaCcKy Kpaxmasa?

Bo Bropyto npobupKy nprbaBJisiiiTe 1o KarvisM pacTBOP MepMaHraHata Kanus. Yrto HabopaeTcs? Uem
3TO MOXXHO OOBSICHUTE?

Kakyto ponb urpaet nepokcuzi Boopoja B Kok peakjuu? [ToueMy 3T0 BO3MOYKHO?

CocTaBbTe 371eKTPOHHBIE YPaBHEHUSI TIPOLIECCOB OKUC/IEHNUS] U BOCCTAaHOBJIEHHUS, paCCTaBbTe

K03 dUIMEeHTBI METO/IOM 3/IeEKTPOHHOTO OasaHca:

K KakoMy THITy OKUCTUTeTbHO-BOCCTAHOBUTETBHBIX Peaklii OTHOCSATCS JaHHbIe?
OmbIT 7. V3yueHue peakiiMi METAJIZIOB C CEPHOM KUC/IOTOM

[TpoBOAUTH B BHITSHKHOM IIKady!

[TomecThTe B KaXKAyl0 U3 JABYX NPOOUPOK TO0 HEDOOJBIIOMY KYCOUKY ITMHKA W MeJHOW CTPYXKKH.
OctopoxHo mpubaBbTe TI0 2 MJ pa3baB/ieHHON CepHOM KUCIOThl. B KakoM ciyuyae peakiysi He HeT?
[Touemy?

[ToBTOpUTE OTIBIT, 3aMEHUB pa30aBIeHHYI0 KMUC/IOTY Ha KOHLIEHTpUPOBaHHY0. CpaBHHUTe 3araxu
BBI/IeJISTFOILXCS Ta3000pa3HbIX TIPOAYKTOB.

CocraBbTe 3/71eKTPOHHBIE YpPaBHEHUS TIPOLIeECCOB OKUC/IEHNUS] U BOCCTAaHOBJIEHMUS], pacCTaBbTe

KO3 GUIMEHTHI METO/IOM 3/IEKTPOHHOTO DasaHca:

CpenaiitTe 000011[eHHBIN BBIBOZ, O BIUSHIM TIPUPO/BI MeTa/lIa Ha OKUC/IMTe/TbHbIe CBOWCTBA CEPHOM
KWC/IOTBI U O pa3/IMuMy NOBe/leHHsl CEPHOW KHUC/IOTHI B 3aBUCUMOCTH OT ee KOHLIeHTPaL[|H.

OmneIT 8. V3yueHue peakiiuy MeTa/UI0B C a30THOU KUCI0TOM
[TpoBOAWTE B BHITSKHOM I1Kady!
[TomecTuTe B KaXK/Ay10 U3 ABYX NMPOOUPOK M0 HeOOJBIIOMY KyCOUKY MeJHOM CTPYKKH. B oiHy 13 HUX
nob6aBbTe 2 M1 pa3baBIeHHOMN a30THOW KUCJIOTHI, @ B IPYTYIO — CTOJIBKO JKe KOHLIEHTPUPOBAHHOM a30THOM
KUC/IOTHI. [1epByto MpoOMpPKy MOXKHO C/lerkKa HarpeTh Ha IJlaMeHU CIMPTOBKHU, eC/IM PeakLus He
HauVHaeTCsl.
Yro Habmogaetcss? CpaBHUTe 1jBeT PaCTBOPOB U BbI/IEISIFOIINXCS Ta3000pa3HbIX MPOJYKTOB.
CocraBbTe 3/71eKTPOHHBIE YpaBHEHUSI IPOLIeCCOB OKHUC/IEHUS] U BOCCTaHOBJIEHUS], paCCTaBbTe
K03(UI[eHTh MeTOZIOM 3/IeKTPOHHOTO OanaHca:

CpenanTe BbIBOJ, O Pa3/IMYHOM MOBEJ€HUY a30THOU KUCIOThI B OKUC/IUTE/IbHO-BOCCTAaHOBUTE/TbHBIX
peakiusiX B 3aBUCUMOCTH OT ee KOHLIeHTPaLUU.

KoHTposibHBIE BOTIPOCHI U 3a/]aHUSsT
1. Kakue peakijyy Ha3bIBatOTCSA OKUCIUTEIbHO-BOCCTAHOBUTE/IbHBIMU?

2. Yro Takoe mpotiecc okucaeHus? IIpoiiecc BOCCTaHOBIEHUS?
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Uto Ha3biBaeTCs BocCTaHoBUTeeM? OKUCIUTe1eM?

4. Yro Takoe CTereHb OKUC/IeHUs? Kak MOXXHO pacCUUTaTh CTelleHW OKUC/IeHHsI aTOMOB B

XUMUYECKUX COeJUHeHUX?

Kak u3MeHsieTcs cTenieHb OKUC/IEHUS] aTOMOB B XO/le OKHUC/IeHMSI U/IM BOCCTaHOB/IEHUS?

6. Kak 3aBUCHT NOBeJieHMe BelljeCTBa B OKUC/INTeIbHO-BOCCTAHOBUTEIBHOM PeakLiuM OT CTereHeun
OKMCJIeHUs1 aTOMOB, BXOJSIIMX B ero coctaB? Kakue BelljecTBa NPOSIB/SIFOT CBOMCTBA TOJILKO
okucnrener? Tosmpko BoccTaHOBUTe e ? OKUC/INTeIbHO-BOCCTaHOBUTEIBHYIO JBOMCTBEHHOCTD?

7. Kak MOXXHO OTipefie/uThb, KaKre MPOAYKThl 00pa3yroTcs B X0/le OKUC/IUTE/IbHO-

BOCCTAaHOBUTE/IbHOU peakLuu?

Kakue TUIbI OKMCIUTETbHO-BOCCTaHOBUTE/IbHBIX PeakLivii BaM U3BECTHBI?

9. B uem cyuiHocTh MeTofa 371eKTpoHHOT0 Oananca? KakoB MOpsoK AefCTBYI ITPU COCTaB/IeHUN
ypaBHEHUsI peakLy 3TUM Criocobom?

10. B uem cymHoCTb MeTOza nostypeakuyii? KakoB MopsiioK JeMCTBUM NTPU COCTaB/IeHUH yPaBHEeHUs

peakiiy 3TUM CriIocobom?

v

®

MeTouuecKre MaTepyasbl, ONpeeIsiolye TIPoLelypPy OLleHUBaHKS BbITIO/IHeHus [JIlabopaTopHast
pabora] pabot

OnucaHye MeTOIUKH OIIeHUBAHUS BBITIO/IHEHHST Tab0paTOPHBIX paboT: OL[eHKa 3a BBIMIOJTHEHHE
nabopatopHbIX paboT CTaBUTCS HA OCHOBAHWH 3HAHUS TEOPETUYECKOTO MaTepuaia 1o TeMe paboThl,
YMEHHI U HaBBbIKOB MIPUMEHEHHs1 3HAHUH Ha MPAKTHKe, paboThbl ¢ 060pyI0BaHKEM, aHA/TU3UPOBATh
pe3ynbTaThl paboTHI.

Kpurepuu onenku (B 6a/u1ax):

- 5 6a/I7I0B BLICTAB/ISIETCSI CTY/IEHTY, €CJIA JEMOHCTPUPYIOTCS 3HAHHUS TEMBI, LIe/IU U 3a/ja4 J1abopaTtopHOi
paboThl, X07ia paboThI, IEMOHCTPUPYETCS TIOIHOE 3HAHKE TeOPETHUECKOTr0 MaTepualia 1o TemMe
nabopatopHoti paboThl (B Mpoljecce 00CYKAeHus, PU OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI);
JIeMOHCTPHUPYIOTCSI YMEHHS Y HaBBIKK PaOOThI C KOMITBIOTEPOM U rpadueCKUMH PeZiakKTOPaMH,
NpUMEeHEeHHsI 3HAHUSI Ha TIPAKTHKe, aHa/Ti3a Pe3y/ibTaToB paboThl U (GOPMYIMPOBAHKE BHIBOZIOB, B/Ia/IeHHE
HaBbIKAMU TIPUKJIA/IHOM /IesITe/IbHOCTHY,

- 4 6aa BBICTABJISIETCS CTYAEHTY, eC/IU JIEMOHCTPUPYIOTCS 3HaHUSI TEMBI, 1e/IM U 3a/iau JJabopaTopHOM
paboThl, Xo7ia paboThI, IEMOHCTPUPYETCS HEMOIHOe 3HaHWe (aKTHUeCKOr0 MaTepuasa 1o TemMe
nabopatopHoti paboThl (B MpoLjecce 00CYKAeHus, PU OTBETE Ha KOHTPOJIbHBIE BOIIPOCHI);
JIEMOHCTPHUPYIOTCSI HEKOTOPbIE HeZIOCTaTKH YMeHHUs paboTaTh C C KOMITbIOTEPOM U IpadyueCKUMU
peJiakTopaMu, PUMEHSTh 3HaHHS Ha MMPAKTHKe, HeJOCTaTKU BJIa/leHHsI HaBbIKaMU TPUKJIA{HOM
JieATeIbHOCTH U CITIOCOOHOCTH aHA/TM3UPOBATh Pe3y/bTaThl Pab0ThI, (HOPMY/TMPOBATh BBHIBO/BI,
TIPOC/IE)KUBATh PUUMHHO-C/IeJCTBEHHbIE CBSI3H;

- 3 6asu1a BBICTAB/ISIETCS CTYJEHTY, €C/TU J€MOHCTPUPYIOTCS HETIO/IHbIe 3HAaHUSI 1[eJTH U 3a/1au
naboparopHoi paboThl, Xoza pabOThI, JEMOHCTPUPYETCS HEMOTHOE, HECCTEMHOE 3HaHHe
TEOpeTHUeCKOro MaTepHraJia ro TeMe labopaTopHOU paboThI (B mpoljecce 06Cy>KAeHus, TIPH OTBETe Ha
KOHTPOJIbHBIE BOTIPOCHI); IEMOHCTPUPYIOTCSI 3aMeTHbIE HEJOCTAaTKH B YMEHHH paboTaTh C KOMITbIOTEPOM
¥ rpadUueCKUMU PeIakTOPaMH, TIPUMEHSITh 3HaHHsI Ha MTPAKTHKe, HeJIOCTAaTOUHO BJIa/ieeT HaBbIKaMU
MIPUK/IA{HOM JesITe/IbHOCTH, CIIOCOOHOCTBIO aHA/IM3UPOBAaTh Pe3y/IbTaThl paboThI U GOPMY/IMPOBATh
BBIBO/IbI, ITPOC/IEKHUBATH IIPUUHUHHO-CJ/I/ICTBEHHbBIE CBS3H;

- 0-2 Gasiia BBICTAB/ISIETCS CTYAEHTY, €C/H IeMOHCTPUPYIOTCS TTOJTHOE W/IK TIOUTH TIOJTHOE OTCYTCTBUE
3HAHWSA 11e/IM U 3aja4 J1abopaTopHOi paboThkl, X0/1a paboThl, JEMOHCTPUPYETCS TTOJTHOE WK TIOUTH MOTHOEe
OTCYTCTBHE 3HaHUsI TEOPETUUYECKOTO MaTepuraia o TemMe j1abopatopHoii paboTsl (B mporjecce
00Cy>K/IeHHs], TIPY OTBETe Ha KOHTPOJ/IbHBIE BOIMIPOCHI); IEMOHCTPUPYIOTCS 3HAUUTE/IbHbIE HEZI0CTATKH
yMeHust paboTaTh C KOMITbIOTEPOM U rpadrueCKUMU PeIlakTOpaMu, TIPUMEeHsITh 3HaHHsl Ha MTPaKTHKe,
B/IaJIeHUs] HaBbIKaMK TIPUK/IaZIHOM ZIeATeTbHOCTH, CIIOCOOHOCTH aHA/TM3UPOBATh Pe3y/IbTaThl PA0OTHI U
(hopMy/IMPOBaTh BBIBO/IbI, TIPOC/IEKMBATh IIPUUMHHO-C/Ie[ICTBEHHbIE CBSI3H.

25



9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB 0CBOeHUs KomrmeTeHLyd. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JaHHas! AUCLUTUIMHA, opMa oOyueHus:, HampaB/ieHre U MPodUb MOJTOTOBKH, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keiic-3a/jaHue).

[IpuMmepHbIe BOIIPOCHI K 3K3aMeHy, 1 Kypc / 2 ceccust

el el e

_

=,

Ornpezenienvie v nipegMeT XuMur. OCHOBHBIE 3Tarlbl Pa3BUTHUS XUMHUU.

OCHOBHBIE M0/I0KeHUSI aTOMHO-MOJIEKY/IIPHOTO YUYeHUs.

3aKOoH MOCTOSIHCTBA COCTaBa. XMMuJeckue popmysbl. MosisipHas Macca.

3aKOH COXpaHeHHs MacCChl BelljeCTB. XMMUUeCKUe YPaBHEeHNUs.

3akoH ABora/ipo. MonsipHbIi 00beM ra3os.

[Tepropnuecknii 3aKOH U NepUOANYECKast CUCTeMa XUMUYeCKuX 1eMeHToB [I.V1. Menpeneesa.
3HaueHUe TepuoAuYeCcKor CUCTeMbl XMMUUeCKUX 3yieMeHTOB [1.M1. MeHieneeBa.

BakHeniye KyacCbl HeOpraHUUe CKUX BellleCTB: MPOCTbIE BellleCTBa, OKCU/bI, KUCJIOTBI,
OCHOBaHWUs, COMU, UX OMNpe/ie/ieHus U KnacCU(UKaLys.

CrpoeHmue 3/1eKTPOHHOI 000/10uKky atroma. KBaHTOBBIe urcsia. [TpUHIUITEI TOCTPOEHusT
3JIEKTPOHHOM 060/10UKH.

XuMuyeckasi CBsI3b U CTPOEHMe BelljeCTBa. THIbl XMMUUeCKOU CBSI3U: KOBajIeHTHasl, UOHHas,
MeTaJl/InyecKas, BOZOPOJHasl.

MexaHn3m 00pa30BaHusI KOBAaJIEHTHOU CBSI3M: K/IaCCUUECKUH, JOHOPHO-aKIeNTOPHBINA. DHEpPrust
XMMHUYECKOM CBSI3U, KDAaTHOCThH CBSI3M.

Knaccudukaims xummrueckux peakiyi. IIpuBejuTe npriMepsl pa3HbIX TUIIOB XMMUYECKUX
peaxLuil.

[TonsTue o pactBopax. Knaccudukarus pactBopos. IIpoliecc pacTBopeHusl.

KosynuecTBeHHast XapakTepuCTHKa COCTaBa paCTBOPOB: MacCoBas /1011 paCTBOPEHHOIO BellleCTBa,
MOJISIPHast KOHL|eHTpaLysl pacTBopa.

OeKTposMThyeckKas guccoryanys. CrerneHb AUCCOLMALIAN.

Peakiiy oOMeHa B BOHBIX PACTBOPAX IEKTPOIUTOB. VIOHHBIE peakIy ¥ ypaBHEHHUs.
I'maponus conen.

OK1CUTeTbHO-BOCCTaHOBUTE/IbHBIE PeakLuu. TUIbl OKUC/IUTeIbHO-BOCCTaHOBUTE/IbHBIX
peaxiuii.

O/eKTpo/v3. 3aKOHbI /1eKTposii3a. IIpumMeHeHre 1 3HaUeHue 3/1eKTPo/Iv3a.

O6pa3er] ’K3aMeHaIMOHHOTO OusieTa

MWHOBPHAYKU P®
OENEPAJIBHOE 'OCYOJAPCTBEHHOE BHO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOI'UIN»
BUPCKUU ®UJIVAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/10ruu U XUMHUA

HJucuuriivza: BeeseHue B XUMUIO Kypcossle 5k3amens! 20 -20__ 1.

3a0uHast hopMa o0yueHuUs Hanpasnenue 44.03.05 Ilegarornyeckoe

1 Kypc 2 ceccusi obpa3oBanue (C AByMsI MPOGUISIMU TIOATOTOBKH)
[Tpoduns: buonorusi, Xumusi

JK3aMeHaIrMOHHbIH OuteT Ne 1
1. OCHOBHBIE MTOJIOXKEHUST aTOMHO-MOJIEKY/IIPHOTO YUEHWSsI.

[ata yTBep)KaeHus:: __ ._ . 3aBeayroiuii Kadeapoi
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MeTozruecKrie MaTepyasbl, ONpeZesolye TIPoLelypPy OLleHHBaHWS OTBeTa Ha SK3aMeHe

Kpurepusimu oLieHUBaHUS SIB/ISIOTCS 0asIIbl, KOTOPBIE BLICTABJISIOTCS 3a BU/IbI I€ATETBHOCTU (OLleHOYHbIe
CpejiCTBa) TI0 UTOraM M3yueHUsl MoAysel (pa3fenoB AWCLUIIIMHBI), Tepeurc/ieHHbIX B peUTHUHI-TIIaHe
JVICLIUTIIMHBL: TEKYIIHUH KOHTPOJb — MakcuMyM 40 6asioB; pyOe)KHbIN KOHTPOJb — MakcuMmyM 30 6arios,
Too1pUTesbHbIe Oaibl — MakcumyMm 10.

[pu oLileHKe OTBeTa Ha 9K3aMeHe MaKCMMa/lbHOe BHUMaHKe JI0/DKHO Ye/sAThCSl TOMY, HaCKOJIBKO TIOTHO
PacKpbITO COZepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl OMpe/ie/ieHus], PAaCKPbITO COZlepyKaHue
TIOHSITHI, BEDPHO JI UCII0/Ib30BaHbl HAayUHble TEPMUHBI, HACKOJIBKO OTBET CAMOCTOSITE/TbHBIM,
WCTI0/Ib30BaHbl JIM paHee NMPUOOpeTeHHbIe 3HAHUS], PACKPBITHI JIU PACKPBITHI TPUYMHHO-C/IeJCTBEHHbIe
CBSI3U, HACKO/IbKO BBICOKHI YPOBEHb YMeHUsI ONlePUPOBaHUS HAyYHbIMU KaTeropusiMu, aHa/ir3a
vH(bopMaluK, B/laZleHHs HaBbIKaMU MPaKTUUeCKOW JiesiITe/IbHOCTH.

Kpurtepuu onenku (B 6amiax):

- 25-30 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT Jasl TIo/HbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOIIPOCHI OrieTa, IPOAEMOHCTPUPOBA 3HaHHe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, yMeHHe TIPUMEHSTh TeopeTHUeCcKre 3HaHUsI MIPY BITIOJTHEHHUH
TpaKTUUeCKHX 3ajaHuii. CTyzeHT 0e3 3aTpyJHeHUI OTBETU/T Ha BCE /IOTIOJTHUTE/IbHBIE BOTIPOCH.
[TpakTHueckasi YaCTh pabOThI BLITIOJTHEHA MTOJIHOCTHIO 0€3 HETOUHOCTEM U OIIHMOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IH CTYZIeHT PaCKPbLT B OCHOBHOM TeOPeTHUeCKHe BOTIPOCHI,
OJJHAaKO JOMYyIl[eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATH. [Ipy oTBeTe Ha JOMNOMHUTEeTbHbIE
BOITIPOCHI /IOMyI1eHbI HeOOoIbIiie HeTOYHOCTH. [1py BBITIOTHEHUHY TIPAKTHYeCKOM YacTy paboThbl
JOTy1[eHbl HeCyllleCTBeHHbIe OINOKY;

- 10-16 Ga/1oB BHICTAB/SETCS CTYJEHTY, €C/IA TIPY OTBETE Ha TeOPETUUECKHE BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIMOOK B TOJIKOBAHUM OCHOBHBIX TIOHSITHM. JIOTHKa U TIOJTHOTA
OTBeTa CTPAJal0T 3aMeTHBIMH U3bsiHAMU. 3aMeTHBI MPO0Oebl B 3HAHUK OCHOBHBIX METO/IOB.
TeopeTruecKrie BOMPOCHI B LIeJIOM U3/I0KEHBI J0CTaTOUHO, HO C MIPOIyCcKamMu Martepuasa. Vimerotcs
NIPUHLIMIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHUsI OTBeTa Ha Borpoc. CTyAeHT He perus 3a/iauy Wi Ipu
pellleHrH AOTyIeHbI IpyObie oIMOKH;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/I€HTY, €C/T OTBET Ha TeOpeTHUeCKHe BOTIPOChI CBU/ETEbCTBYET O
HEerIOHUMAaHUU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeTozioB. OGHapy>K1BaeTCst
OTCYTCTBUE HaBLIKOB ITPUMeHeHHUsl TeOpeTHUeCKMX 3HaHUM TIPU BbITIOJTHEHUU TTPaKTUUeCKUX 3a/JaHui.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH JIOTIOJIHUTE/IbHBIN BOTIPOC.

[Teperop orjeHKH u3 100-6a/UTbHOM B UeThIpeX0a/UTbHYIO TIPOM3BOAUTCS CeYIOIINMM 00pa3oMm:
- oT/iuHO — 0T 80 10 110 6as10B (BK/IrOUast 10 moolpuTe/bHBIX OaiioB);

- xopoitio — ot 60 10 79 6anios;

- YIOBIIETBOPUTENILHO — OT 45 10 59 6asioB;

- HeyZIOB/IETBOPUTE/ILHO — MeHee 45 0aslioB.

1. YueOHO-MeToaNYecKOe U HH(GOPMALIMOHHOE 00ecredyeHHe JUCIUITHHBI
5.1. ITepeueHb OCHOBHOM M JJOMO/THUTE/IHHON y4eOHOU IMTepaTyphbl, HE00X0JUMOMH /1A OCBOEHHS
AVCHMILIMHBI
OcHoBHas MTeparypa
1. Tlamnos, H. H. O01as u Heopranuyeckasi Xumusi [ D/1eKTpoHHbIHN pecypc] : yuebnuk / H. H.
[TaBnoB .— 3-e u3A., ucnp. u gomn. — CII6. : Jlans, 2011 .— 496 c. — .—
<URL:http://e.lanbook.com/books/element.php?pl1_id=4034>.

Jlono/iHUTe/IbHAA JIUTEpaTypa
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1.

Creppanosa, H./I. O01jas u HeopraHuJeckasi XUMUsL: IKCIIepUMeHTa/IbHbIe 33Jjaud M YTIPayKHEeHUsT
[DnekTpoHHsIM pecypc] : yuebHoe mocobue / H.Jl. CBepaoBa. — OneKTpoH. JaH. — CaHKT-
[TetepOypr : Jlanb, 2013. — 352 c. — Pexkum gocrymna: https://e.lanbook.com/book/13007

5.2. IlepeuyeHb pecypcoB HH()OPMAIMOHHO-TE/1eKOMMYHHUKAI[MOHHOU ceTH « IHTepHeT» U

® N

10.
11.

6.

MPOrpaMMHOI0 o0ecrniedeHHs, He0OX0AMMBIX /I/IsI 0CBOEHHS JUCIIUIL/THHBI

Hayunas snekrponHasi bubmioreka eLIBRARY.RU [3nekTponHsiii pecypc]. — Pexxum gocryma:
https://elibrary.ru/.

OnektpoHHasi 6ubmoTeuHast crcteMa «JIaHb» [Dy1eKTpoHHBIN pecypc]. — Pexkxum moctyma: https:/
e.lanbook.com/.

YHuBepcuTteTckast 6ubmoTeka onaiiH biblioclub.ru [Dnexkrponssbiii pecypc]. — Pexxum goctyma:
http://biblioclub.ru/.

OnekTponHas 6ubmoTteka YYHUT [OnektponHsIN pecypc]. — Pexxum gocryma:
https://elib.bashedu.ru/.

Poccwmiickasi rocyziapcTBeHHast 6ubsmoTeka [DnekTpoHHbIHN pecypc]. — Pexxum gocryma:
https://www.rsl.ru/.

HaumonanbHast sneKTpoHHast 6ubsroTeka [DnekTpoHHBIN pecypc]. — Pexxum goctyma: https://xn--
90ax2c.xn--plai/viewers/.

HaumonaneHast atdopma oTKpbIToro obpa3oBanust npoed.ru [D1eKTpoHHBIN pecypc]. — Pexxum
pocryna: http:/npoed.ru/.

OnekTpoHHOe obpa3oBaHue Pecrry6smikn bamkoprocta [3neKTpoHHbIN pecypc]. — Pexxum
pJoctymna: https://edu.bashkortostan.ru/.

VHdopmarimoHHo-TIpaBoBoy noptan ['apaHT.py [Dn1eKTpoHHbIi pecypc]. — Pexkum goctyna: http://
www.garant.ru/.

ITporpaMmMHoe o0ecrieueHue

ACD/ChemSketch - BecrinatHast iuiieHsus https://www.acdlabs.com/solutions/academia/
Marematuueckuii maker Maxima - becrniiaTHast nuieH3ust
http://maxima.sourceforge.net/ru/index.html

Maremaruueckuid naket Scalib - BecrinatHas nunensus https://www.scilab.org/about/scilab-open-
source-software

Office Professional Plus - Jorosop Ne0301100003620000022 ot 29.06.2020, [JoroBop Ne 2159-
[10/2021 ot 15.06.2021, Joroeop Ne32110448500 ot 30.07.2021

Windows - [JoroBop Ne0301100003620000022 ot 29.06.2020, Joroop Ne 2159- [10/2021 ot
15.06.2021, Jorosop Ne32110448500 ot 30.07.2021

bpay3ep Google Chrome - BecriiaTHast uiieH3ust
https://www.google.com/intl/ru_ALL/chrome/privacy/eula_text.html

Fenix server academy - JoroBop 6/1 ot 06.09.2018r.

Bbpayzep Anpekc - becrinatHas iveH3us https://yandex.ru/legal/browser_agreement/index.html
YITP3A "3Okonor" 4.0, Moaysns "3acTtporika u Beicota’, moayins "I'MMC-Crangapt” - JloroBop
Ne33-VIII-2018 ot 30.08.2018r.

Pascalabc, Pascal ABC.NET - BecninatHas imuensus https://pascal-abc.ru, http://pascalabc.net
[Tporpamma zsisi 06paboTku ssMp crieKTpoB SpinWorks - BecrinatHast muiieH3ust
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

MarepuanbHo-TeXHHYecKasi 0a3a, HeoOxopuMasi /ijisi OCYIeCTB/IeHHsI 00pa30BaTe/IbLHOTO

nponecca mo JuCijuIiJinHe

HaumMmeHoBaHUe

Bup 3ansTum

HaumeHoBaHue 060pyoBaHus,
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CMeL[UaTM3UPOBAHHBIX
ay[IUTOPHH, KAOMHETOB,
naboparopuit

MPOrpaMMHOTO 00ecrieueHHst

Ayputopus 11(b®)

JlexunoHHast, CemuHapckas, s
KOHCy/IbTalliH, 111 KOHTPO/IS U
arrecraluu

KommyTarop d-link , ucrounvk
OecriepeOOHOTO MUTAHUS apc,
KOMITbIOTephI B cbope, yueOHast
meberb, IOoCKa.
[TporpammMHOe obecrieueHue
1. ACD/ChemSketch
2. Maremarruyeckuii TlakeTt
Maxima
3. Maremarrueckuii makeT
Scalib
4. Fenix server academy
5. YIIP3A "3komor" 4.0,
Mogyns "3acTpoiika u
BbIicoTa", moayns "T'NC-
Crangapt"
6. Office Professional Plus
7. Pascalabc,
Pascal ABC.NET
8. Ilporpamma gst
00paboTKH sIMp CITEKTPOB
SpinWorks

Aynutopusi 21(BD)

st xpaHeHus1 060py/[0BaHUS

HOuctunnstop, Mebess,
XUMHUecKas 1ocyza, Habop
XUMUYeCKUX PeaKTHUBOB,
BBITSDKHOM 1IKad, CpeJCcTBa
M0KApOTYIIIeHUSI.

Aynutopus 22(b®P)

JlekumonHas, CemuHapckas, s
KOHCY/IbTaUuuu, [11s1 KOHTpOJIsi U
arTecTaluu

Ceiid, MynbTUMeIUATIPOEKTOP ,
bapomeTp, XUMUUeCKast TIOCY/a,
HabOp XMMUUECKUX PEAKTHUBOB,
MeJMLIMHCKAs arTeuka, Cpe/iCTBa
MOXKapOTYLIEeHWs, TJTUTKA
3/IeKTprUUeckKas, yuebHast MebeJb,
yueOHO-Har/IsJHbIe MaTepyaJibl,
Habop apeomeTpoB, yueOHO-
MeTOoZIueCK1e MaTepHasbl, IKad
BBITSDKHOM P/TT KE@paMOTPaHUT
BCTPOEHHHBIM BEHTU/IATOP, HAOOP
71ab0paTOPHBIX TEPMOMETPOB,
Becsl hl-200 ¢ 6/10KOM ITUTaHUS,
arrapar Kuria, ra3oMeTp,
HaCTeHHbIN KpaH J/Is
MPOEKTOPa, A0CKa.

Aynutopus 42(b®P)

17151 caMOCTOSITeTbHOM pabOTHI

[TpuHTEp canon, yueOHO-
MeTO/[uueCK1e MaTepuasbl,
yueOHasi MebesTb, KOMITbIOTEPHI B
cbope.

[TporpaMmMHOe obecrieueHHe
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Office Professional Plus
Windows

Bbpayzep Google Chrome
Bpaysep Anpekc
YIIP3A "3Okomnor" 4.0,
Mogyns "3acTpoiika u
BbIcoTa", Moayns "TUC-
Crangapt"

SAREIR i

YwuranbHbii 3a1(PM)

[yt camocTosITe/TbHOM PabOTHI

Kcepokc kyosera, mpuHTEp canon
Ibp 810, kommbtOTEpHI B COOpE,
yuebHast mebesib Ha 100
M0Ca/IOYHBIX MECT, yueOHO-
MeTo/[uueCK1e MaTepyasbl.
ITporpamMMHOe obecrieueHue

1. Office Professional Plus

2. Windows
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