[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:
EV'O: faHeezB“Hep BaeBIes ey BO « YOUMCKUIM YHUBEPCUTET HAYKU U TEXHOJIOTU»
O/KHOCTb: [AMPEKTOp BUPCKUM ®UINAJTT YYHuUT
:25.03.202 :09:2
Aara nopwcars: 23.03.2026 09:09:26 OAKYJILTET BUOJIOTMY Y XUMUN

YHWUKanbHbI MPOrpaMMHbIN KIKOY:
fceab25d7092f3bff743e8ad3f8d57fddc1f5e66

YT BEPROEHO. CoracoBaHo:

Ha 3acegaHuM Kadeapbl Ouwonoruu, 3kosoruud U [lpeacesarens YMK

XUMUH (akynbTeTa OMOIOTHU U XUMUHU
npotokon Ne 4 or 23.11.2022 . nodnucano 11 /Yygrnoea TI1.

3aB. Kadepoit _nodnucano D111 /OnrHa C.A.
PABOYAS ITPOTPAMMA JUCHUITI/IMHBI (MO YJIS)
A1 0UHO¥ (hopMBI 00yUeHHs

Brenenuve B xuMuto
Obs3amenbHas uacmob

nporpaMma 0akajiaBpuaTra

HarpaB/ieHue MOATrOTOBKH (CTeLAabHOCTD)
44.03.05 ITedazoeuueckoe obpazosarue (¢ 08ymMsa Npoduasamu no020moeKu)

HarpaBneHHOCTH (Mpodub) MOATOTOBKU
buosnorus, Xumus

Keamudukanys
bakanasp

Pa3paboTuuk (CoCTaBUTED)
LOLIeHT, K. X.H., IOLIeHT nodnucaro D11 /OnnHa C.A.

(ZO/DKHOCTD, yueHasi CTeleHb, yUeHOe 3BaHHe) (mogmuce, Pamuus 11.0.)

Hns npuema: 2023 1.

bupck 2022 1.



CocraBurens / coctasurenu: OHuHa C.A.

Pa60qaﬂ nporpaMmd AUCHUIVIMHBI YTBEP)K[A€HA Ha 3aCeaHUU Ka(be,[[pb] 61/10]'[01"1/11/1, SKOJIOTUU U XMMHUHN
1pOTOKO/ Ne OT «__» 20 r

[onosHeHWs: 1 N3MeHeHUsl, BHeCeHHbIe B pab0Uyt0 IPOrpaMMy AWCLMITUIMHBI, YTBEP>KAeHbl Ha 3ace/laHiN

Kaepbl ,
1pOTOKO/ Ne OT « » 20_r

3aBeayrollyi Kadeapoi / d.1.0/

,Z[O]'[OJ'[HEHI/IH 1 n3MeHeHNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OAUCHUIVIMHEIL, YTBEPXXAEHBI HA 3aCeaHUN

Kaeapbl ,
NPOTOKO Ne OT « » 20_r

3aBesyroiuii Kadepoit / D.1.0/

,Z[O]'[OJ'[HEHI/IH 1 U3MeHeHNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OUCHUIVIMHEIL, YTBEP>XAEHBI Ha 3aCeaHNN

Kaeapbl ,
NPOTOKO/ Ne OT « » 20_r

3aBesyromuii Kadepoit / D.1.0/

,Z[O]'[OJ'[HEHI/IH 1 U3MeHeHUNs1, BHECEeHHbIe B pa6oqy}o MnporpamMmy OUCHUIUIMHEIL, YTBEPXXAEHBI HA 3aCeaHUN

Kaeapbl ,
NPOTOKO Ne OT « » 20_r

3aBesyroimuii Kadepoit / D.1.0/




CrnuCcoK JJOKyMeHTOB U MaTepraioB
. [TepeueHb MyIaHUPYEMbIX pe3y/IbTaTOB 00yueHust TI0 AUCLIUTI/INHE, COOTHECeHHBIX C

yCTaHOBJ/IEHHBIMH B 00pa30BaTe/IbHOM MporpaMMe UHAWKATOPAMU I0CTH)KEHHSI KOMITETeHIIUH............. 4
. Llesib ¥ MeCTO AMCLUTUIMHBI B CTPYKTYpe 00Pa30BaTEIbHOM TIPOTPAMMBL.....cc.veruverrerreerureeneeenseeenneeennne 7
. ConepykaHue paboueii mporpaMMel (00beM JUCIUITIMHBI, THUTIBI M BU/Ibl YUeOHBIX 3aHSTHH,

yuebHO-MeToiUecKoe obecrieueHre CaMOCTOSTeTbHON PAOOTBI OOYUAFOILIAXCS).ccuveeuverurenreerveenveesnueenns 7
. DOH/ OLIEHOYHBIX CPEJCTB MO JUCLIUTIIIHE .....ovveererureeeeaureeeesannsreesesseeeesssssseessessseeesssmmenseseeeesssssssssnnnns 12

4.1. IlepeueHb KOMMNETEHI[MI U UHAUKATOPOB /I0CTW)KEHHUsI KOMIETeHI|I C yKa3aHUeM
COOTHECEHHBIX C HUMH 3aryIaHUPOBAHHBIX Pe3y/IbTaTOB 00yUueHUs 110 AUCLIATUIAHE.
OnucaHue KpyUTepreB U IIKaJl OLIeHUBAHUS Pe3y/IbTaTOB 00yUeHUs 110 JUCLIUIIIUHE. ..........ccuv..... 12
4.2. TuroBbie KOHTPOJIbHBIE 3a/]JaHUS UK WHBIE MaTeprasibl, He0OX0[UMbIe /I/Is1 OL|eHUBaHHs
pe3y/bTaToB 00yUueHUst 10 AUCLIUTIJIMHE, COOTHECEHHBIX C YCTAaHOB/IEHHBIMH B
oOpa3oBaresibHOM TIpOrpaMMe UHAMKATOpPaMU [JOCTY)KeHUsT KOMITeTeHI[ui. MeToanueckue
MaTepuaJibl, OTIpeesisIolie TIPOLeyPhl OlIeHHBaHUS Pe3y/IbTaTOB 00yUueHHs 110

JIACLIUTIIITHE. .....vveeeeuneeeeeeeuneeeeseunseeeeenneeeseensseeeseanssaeesssnsaeesssnsseessssseeessssanessesssneeeeeeeessessssnnsnnnnnnns 16
4.3. PEUTHHT-TINIAH JUCLIATITIIHBI vee.uuvveeeeeeuseeeeeiseeeeeaisseeeeeasssessessssssesssssssssssssssssssssssssssssssssssssssessesssennns 28
. YueOHO-MeTOAMUECKOE ¥ MH(OPMALIMOHHOE 00€CIIEUEHHNE JVCLIUATUTHHBI ...e.vvenveenreneeenseeeneessneesseeesneens 28
5.1. [TepeueHb OCHOBHOM U AOTIOJTHUTE/ILHOM yueOHOM JTUTepaTyphl, HEOOXOAUMOH [/ 0CBOEHUS
JIACLIUTIIIFIHDL. . ..ot euuvteeeeeuutteeeeuneeeeesnsneeseennsteesssnsaeessanneseesasssseessassneesesnssnesssnnsseesssnssneesssssssssnnnnnnsnnnne 28
5.2. TlepeueHb pecypcoB UH(GOPMAaLIMOHHO-Te/IEKOMMYHUKALMOHHOU ceTu «ITHTepHeT» U
MIPOrpaMMHOTO 0becTieueHust, HeOOXOUMBIX /1S OCBOEHUSI IUCLIATIIAHBL. ....c..verveevernreeereesneennnns 28
. MatepuanbHO-TexHHYeCKas 6a3a, Heobxoumasi 711 OCyIleCTB/IeHUsI 00pa30BaTe/IbHOTO
TIPOLIECCA TIO JUCLIUTIIIHE. ... .uuveeerennrreeeeanrreeeeasnreeesasnseeessssssteessssseessasssseesssnsseessssseeesssssseeesssssseessssnnmsnnnne 29



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 ceMmecTpe.

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

[UCLUIUIMHBI « BBe/jleHre B XUMUIO» Ha 1 cemecTp
_ OYHadA
topma obyueHws
Bup padoTsI O0BeM JUCHUILIMHBI

O61ast TpygoeMkocTh aucturivHbl (3ET / yacoB) 4/144
YueOHBIX 4aCcOB Ha KOHTAKTHYIO PaboTy C MperojaBaTesieM: 61.2

JIeKIui 22

MpaKTUYeCKUX/ CeMUHAPCKUX 38

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

YuyeOHBIX YaCOB Ha CaMOCTOsITe/IbHYIO paboty obyuaroruxcsi (CPC) 48

YueOHbIX YaCOB Ha TIOATOTOBKY K

sk3ameHy (KoHTposb) 34.8

dopMa KOHTpOJIA:
Ok3aMeH 1 cemecTtp




Ne /11

Tema v comeprkaHue

dopMa U3y4yeHUs
MaTepuasioB:
JIeKLUY,
MpaKTUyeCcKue
3aHATHS,
CeMHUHapCKHe
3aHSATHS,
naboparopHbie
paboTsl,
CaMOCTOsITe/IbHast
pabora u
TPYA0EMKOCTb (B
yacax)

Jlex |11 Jx |CP

OcHoBHas 1
JIOTIOJTHUTE TbHAst
JUTeparypa,
peKoMeHiyemast
CTyZeHTaM (Homepa 13
CITMCKA)

3aJiaHus 110
CaMOCTOSITe/IbHOM
pabore CTyneHTOB

®dopma TeKy1ero
KOHTDOJISI
yCIieBaeMOCTH
(KON/I0KBUYMBI,
KOHTPOJIbHBIE PabOTHI,
KOMITbIOTePHbIE TeCThl
Y T.IL.)

1 xkypc /1 cemectp

1

OO01mast XuMust

1.1

ATOMHO-MOJIeKy/IsipHOe yueHue. CTpoeHue
BellleCTBa, [epuojuyeckKas cucreMa.

ATOMHO-MOJIEKY/IsIpHOE yueHue. CTpoeHue
BellleCTBa, CTPOEHUe aToMa, IlepruoAudecKast
cucTeMa. XuMuuyeckasl CBsI3b

OcH. mat-pa Ne 1

TectupoBaHue

CemuHap,
TecTtupoBanue,
Pemienuie 3amau

1.2

XuMuueckas CBA3b

MexaHu3m O6pa3OBaHI/IH XUMHUECKOI CBSI3H.

'mbpyan3aLusi aTOMHBIX OpOUTaei.
TeomeTpusi MosieKy/. XapaKTepUCTUKU
XUMHYECKOM CBSI3U

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

TectrpoBaHue

CemuHap,
TectrpoBaHue




1.3

OCHOBHBI€ K/1aCcChl HEOPraHUYeCKUx
coefuHeHUN. Turbl XUMUUeCKUX peakLyi

OKcuibl, KUC/IOTBI, OCHOBaHUSI, COJIH.
leHeTrueckas CBSI3b MeXXAY KlacCaMU
HeOpraHuueCKUX coeuHeHU. TUrbl
XUMHUUEeCKUX peakuil. OKUC/IUTeNbHO-
BOCCTaHOBUTE/IbHbIE PeaKI[u1

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

KoHcnexr

JTaboparopHasi paboTa

1.4

OcHOBBI XMHUH pacTBOpoB. TO/]

VicTiHHBIE PacTBOPBI; MPOLIECCHI,
conpoBoyKAatoliye ux obpasosanure. Kparkas
XapaKTepUCTHUKA ME>XXMOJIEKY/ISIPHBIX
B3aUMO/eliICTBUM B pacTBOpax. BoaHeble,
HEeBOJHble Y CMelllaHHble PaCTBOPBL. .
HacelijeHHbIe, HeHaChIIIeHHbIe
repechlljeHHble paCTBOPBI. 3aKOHOMEPHOCTH
pPacTBOPEHMS ra3oB B )KUJKOCTSIX, TBEPAbIX
BeIlleCTB B )KUJKOCTSIX, CMelLleHre /IByX
XKuaKocTel. BivsiHie Ha pacTBOPUMOCTh
NIPUPO/IbI BeLeCTB, TeMIIepaTyphl, JaBl1eHus,
Ha/JUuus APYTUX BelecTB. PacTBOpEI
571eKTPO/TUTOB. Peakiyi MOHHOTO 0OMeHa.

10

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

TectrpoBaHue

TectrpoBanue,
CemuHap

1.5

T'ugposu3. DIeKTpon3

PaBHOBecue auccoLMaliiM B )KUJKOM BOJE.
NonuHoe npoussenenue Bogpl. Ikana pH.
Crioco6s1 onpezienienust pH. BydepHsie
pactBopsl. I'naponus coneut. 'maponus no
KaTMOHY U aHHOHY (B OTZe/IbHOCTU U BMECTE).
CryneHuartsiii ruziposs. [1omHbl ruiposms.
KoHcraHTa 1 cTeneHs ru/iponusa, CBA3b
MeXX/ly HUMU 1 KOHLIeHTpaLiel pacTBopa.
OJeKTpo/Iu3 paciliaBa U paCTBOPOB

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

TectrpoBaHue

TectrpoBanue,
CemuHap

10



1.6 OK3aMeH 36
Wtoro no 1 kypcy 1 cemectpy 22 |38 84
Ntoro no gucturuiiHe 22 |38 84

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,
00yuaroImuxcs, |BBISBIATE U
BBISIB/ISITh U KOPPeKTHUPOBATh
KOPPEeKTHUPOBATh | TPYAHOCTH 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
OITBITOM U HaBbIKAMH Cc(OPMHUPOBAaHO |HEYBEPEHHOE | OCHOBHOM yBepeHHOe
HaBbIKaMHU KOHTDOJISL c(hopMHPOBaHO
KOHTPOJISI 1 OLIeHKH

OLIeHKU chopMrpoBaHH
c(OopMHpPOBaHH |OCTHU

ocTu obpa3oBaresbH
oOpa3oBaTe/lbH | bIX Pe3y/IbTaTOB
BIX Pe3y/IbTaTOB | 00yUaroIIUXCs,
00yuaroIUXCsl, | BBISBIECHUS
BbISIB/IEHUST TICUXOIOTUYeCK
TICUXOJIOTHUYECK | O KOPPEKLIUU
OU KOPpeKL[MU | TPYZHOCTEe! B
TPYAHOCTeH B | 00yueHHH,
o0yueHuwH, KOHTDOJISL
KOHTPOJISI 1 OLIeHKH

OLIeHKU chopMrpoBaHH
c(OpMHpPOBaHH |OCTHU

ocTu obpa3oBaresbH
oOpa3oBaTe/lbH | bIX Pe3y/IbTaTOB
BIX Pe3y/ITaTOB | 00yYaroIUXCst
o0yyJaroImxcs

KputepusiMi OlIeHUBAHUSL SIBJSIFOTCS Oaslibl, KOTOpbIe BBICTAB/ISIOTCS 3a BHU/BI [1€STETbHOCTH
(olLleHOUHBbIe CpeACTBa) IO WTOTaM HW3ydyeHWs] MoAyJiel (pa3ze/oB AUCLUIUIMHBI), Tepeurc/IeHHbIX B
peUTUHT-TI/IaHe JUCLUTUIUHLI. Basljibl, BEICTaB/IsieMble 3a KOHKPETHbIE BU/IbI IeaTe/TbHOCTU TIpe/|CTaB/IeHbI
HIDKe.

4.2. TunoBble KOHTPOJ/IbHBIE 33/JaHUA WIM HHbIe MaTepHasibl, HeOOXoAUMbIe //ii OLleHHBAHHA

pe3y/IbTaToB 00yYeHHUsl MO AUCIUIUINHE, COOTHECEHHBIX C YCTAHOB/IEHHBIMH B 00pa3oBaTe/IbHOM
mporpamMme  HWHJAWKAaToOpaMH  JOCTIDKeHMs1  KoMmmeTeHuil. MeToanueckue  MarepHasbl,
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ompezie/ISIIOIMEe MPOLeAYPHI OLleHHBAHNS Pe3y/IbTaToB 00yJeHHs 10 AUCLUIIIHHE.

Kog n HaumMeHOBaHHe
WH/JUKATOpa [OCTUKEeHUs
KOMITeTeHL[UU

Pe3synbrarel 00yueHus 110
JNVCLIATITHE

OLieHOYHBIE CpefiCTBa

OIIK-2.1. 3HaTb TpeboBaHUs
(esepasbHBIX FOCY/lapCTBEHHBIX
oOpa3oBaTre/bHbIX CTaHJAPTOB K
CTPYKType U COJep>KaHHI0
OCHOBHOM 00pa3oBaTeibHOU
MpOrpamMMbl, HOPMaTUBHO-
TIpaBOBYIO 6a3y, orpe/esoLyI0
COZlep>KaHue U CTPYKTYpY
JIOTIOTHUTEeTbHOM
oOpa3oBareIbHOM MPOrpaMMBl,
BO3MOXXHOCTH U 00/1aCT!
NpYMeHeHNst MTH(HOPMaLMOHHO-
KOMMYHHKAI[MOHHBIX
TeXHOJIOTUH; 3HaTb NPeJMETHYIO
06/1aCTh ANCIUTLTHH,
HEeOoOXOAUMBIX [IJIs1 OCBOEHHUS
OCHOBHBIX JUCLIUIIUH OPOQUIIS

3HaTb TpeboBaHUs (ejepanbHbIX
roCy/lapCTBEHHbIX
oOpa3oBare/bHbIX CTaHAAPTOB K
CTPYKTYype U COZiep>KaHUI0
OCHOBHO 00pa3oBaTe/ibHON
NpOrpaMMbl, HOPMaTUBHO-
TIpaBOBY1O 6a3y, orpe/enstoLy0
COZlep>KaHue U CTPYKTYpY
JIOTIOTHUTEe TbHOMN
oOpa3oBareIbHOM MTPOTpaMMBl,
BO3MO)XHOCTHU U 06s1acTu
NpYMeHeHHsl UH(POPMaL[MOHHO-
KOMMYHUKAIIMOHHBIX
TeXHOJIOTUH; 3HaTh NPeJMETHYH0
00/1aCTh AUCLIUTIIVH,
HeoOXOAMMBIX /ISl OCBOEHHUS
OCHOBHBIX JIUCLITUIAH TIPOQUIS

JlaboparopHasi pabora, PelieHue
3azau, Koncriekt, CemuHap,
TectupoBaHue

OIIK-2.2. YmeTb pa3pabarbiBaTh
KOMITOHEHTbI OCHOBHBIX U
JIOTIONTHUTETbHBIX
00pa3oBaTe/bHBIX MTPOTPAMM,
HICTI0/Th30BaTh BO3MOKHOCTHU
VMH(OpMaL[MIOHHO-
KOMMYHUKAL[IOHHBIX T€XHOIOTHH
Ji1s1 pa3paboTKy OCHOBHBIX U
JIOTIONTHUTE TbHBIX
00pa3oBaTe/bHBIX MTPOTPAMM,
WCII0/Th30BaTh 3HAHUS
TIpeIMETHOM 00/1aCTH JUCLIUTUTUH
IJ1s1 pa3paboTK1 KOMITOHEHTOB
00pa3oBaTe/IbHBIX MTPOTPAMM

YMmeTb pa3pabaTbiBaTh
KOMITOHEHTBI OCHOBHBIX U
JOTIONTHUTE/TbHBIX
oOpa3oBaTe/bHBIX MTPOrPamMM,
MICTI0/Tb30BaTh BO3MOXKHOCTH
VH(pOpMaL[MOHHO-
KOMMYHHUKAI[MOHHBIX TeXHOIOT Ui
JU1s1 pa3pab0OTKH OCHOBHBIX M
JOTIONTHUTE/TbHBIX
oOpa3oBaTe/bHBIX MTPOrPamMM,
WICTIO/IH30BaTh 3HAHUS
TIpeIMeTHOM 00/1aCTH JUCLIUTITUH
JUIs1 pa3paboTKY KOMITOHEHTOB
oOpa3oBaTe/IbHBIX MTPOrpaMm

TectupoBanue, JTabopaTopHast
paborta, CemuHap, Perienue
3aiad, KoHcriekT

OIIK-2.3. BnageTs HaBbIKaMu
pa3paboTKH KOMITOHEHTOB
OCHOBHBIX U JIOTIO/THUTE/IbHBIX
obpa3oBarebHBIX ITPOrPAMM,
WCTI0/Tb30BaHMUSI
H“H(OpMaIMOHHO-
KOMMYHHUKAI[UOHHBIX TEXHOJIOTHI
JUTs pa3pabOTKH OCHOBHBIX U
JTOTIOJTHUTE/TbHBIX
obpa3oBarebHBIX IMPOrPaMM

BnageTh HaBbIKaMU pa3paboOTKU
KOMTIOHEHTOB OCHOBHBIX U
JIOTIOJTHUTETbHBIX
obOpa3oBarenbHBIX POTrPAMM,
WCTI0/Tb30BaHMUS
HH(MOPMaIMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOIOT U
JU1s1 pa3paboTKH OCHOBHBIX U
JIOTIOJTHUTETbHBIX
obpa3oBarebHBIX IMPOrpaMM

JlaboparopHas pabota, PelieHne
3a71au

OI1IK-5.1. 3HaTh TICUXOI0TO-
ne/laroruyecKue
3aKOHOMEPHOCTH, TIPUHITHITBI U
MEeTOJUUEeCKHE 0COOEHHOCTH

3HaTh MCHUXOJIOTO-
rejaroruye cKue
3aKOHOMEPHOCTH, TIPUHIIUIIBI 1
MeTOIUYe CKHE 0COOEHHOCTH

Pemenne 3amau, KoHcmekT,
TectupoBanwue, JlabopaTopHast
pabora
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OCYyILleCTB/IEHUsS] KOHTPOJIS U
OLIeHKU C(pOPMUPOBAHHOCTHU
oOpa3oBaresbHbIX pe3y/bTaToB
00yyJaroIuxcs, Crocoobl
BBISIB/IEHUS] U TICUXOJIOTHYeCKOU
KOPPEKIIUU TPYIHOCTeH B
o0y4eHHH; 3HATh MPeIMETHYIO
00/1aCTh JUCLIUTIIVH,
HE0OX0IUMBIX [I7isi OCBOEHUsI
OCHOBHBIX JJUCLIATUIUH TIPO(UIS

OCYIL|eCTB/IEHUS] KOHTPOJIS U
OLIeHKU C(hOPMUPOBAHHOCTH
oOpa3oBare/bHBIX pe3y/IbTaToB
00y4aroIMXCsl, CII0COOBI
BBISIB/IEHUS] 1 TICUXOJIOTHYe CKOM
KOpPPEeKLMU TPYAHOCTe! B
00yueHUH; 3HATh MPeIMETHYIO
00/1aCTh AUCLIUTUIVH,
HeoOXOIUMBIX [I7isi 0CBOEHUSI
OCHOBHBIX JVICLIUTIJTH TIPO(uIst

OIIK-5.2. YMmeTh onpesiesiitb
MeTobl, (POPMBI U CPeJICTBa
OCyIIeCTB/IeHUs] KOHTPOJIS U
OLIeHKH C(hOPMHUPOBAHHOCTH
00pa3oBaTe/bHBIX Pe3y/IbTaToB
00yuaroIUXCsl, BBISBIAT U
KOPPEeKTHPOBATh TPYAHOCTH B
00yueHNH, UCTI0/Ib30BaTh 3HAHHUS
npeMeTHOU 006/1aCcTH Jj1st
KOHTPOJISI ¥ OLIEHKU Pe3y/IbTaToB
obpa3oBaHusT 00yUarOIUXCS

YMeTh omipefienisiTb MeTOpl,
(hopmbI U cpeficTBa
OCyIIeCTBI€HUS] KOHTPOJIS U
OLIeHKU C(POPMHUPOBAHHOCTH
oOpa3oBaTe/bHBIX Pe3y/IbTaToB
00yuaroIUXCsl, BBISIB/ISATH U
KOPPEKTHPOBATh TPYAHOCTH B
00yueHHH, UCTI0/Tb30BaTh 3HAHUS
TipeZIMeTHOM 00/1acTh Jyist
KOHTPOJISI Y OLIeHKH Pe3y/IbTaToB
obpa3oBaHMsT 00yUArOLUXCST

Koncriekt, CemuHap,
TectupoBaHue, JlTabopaTropHast
pabora, Perienue 3azau

OIIK-5.3. BnageTsb OMbITOM U
HaBbIKaMU KOHTPOJISI U OLIeHKU
c(hOpMUPOBaHHOCTU
oOpa3oBare/bHbIX pe3y/bTaToB
00yyJaroIUXCsl, BbISB/IEHHS
TICUXO0JIOTUYECKOW KOPPEKLUU
TPYZHOCTe B 00yueHuH,
KOHTPOJIS1 ¥ OLIEHKU
c(hOpMHPOBaHHOCTU
oOpa3oBare/ibHbIX pe3y/bTaToB
oOyuaroruxcs

BrnazieTs onbITOM U HaBbIKAMHU
KOHTDOJISI ¥ OLIeHKH
c(hOopMHPOBaHHOCTU
oOpa3oBare/bHbIX Pe3y/IbTaToOB
00yuaroIUXCsl, BBISTBIEHUS
TICIXOJIOTHYe CKOM KOPPeKLUU
TPyAHOCTe B 00yueHuH,
KOHTDOJISI ¥ OLIeHKH
c(hOopMHPOBAaHHOCTU
oOpa3oBare/bHbIX pe3y/bTaToOB
00y uaroIUXCst

JIabopatopHast pabota, CemuHap,
Pemenne 3amau

Kpurepusimu oOljeHVMBaHUSI TIPH MOAY/IHHO-PEUTHHIOBON CHCTeMe SIBISIOTCS Oaslibl, KOTOpbIe
BBICTaB/IAIOTCSL TperofiaBaresieM 3a BHU[bl [eITe/IbHOCTH (OLieHOUHble CPeZCTBA) [0 MTOraM HU3yuyeHMUs
Mozy/nen (pas3zenoB JUCLUIUIVHEI), IepevrC/IeHHbIX B peMTUHT-TUIaHe AUCLIUIIIMHbI

0/151 5K3aMeHa: TeKYILIWi KOHTPosib — MakcuMyM 40 6as10B; pyOeXHbIH KOHTPO/Ib — MakcumyMm 30
6anoB, nmoormpurebHble 6anab — Makcumym 10;

IIIkasibl OLleHUBAHUS:
04151 5K3aMeHda:

ot 45 10 59 6asnoB — «yIOBIETBOPUTETHEHOY;
oT 60 710 79 6anoB — «XOpOIIO»;

oT 80 0a/I0B — «OT/IUYHOY .

TecToBBIE 3d/idHUA

OmnucaHue TeCTOBBIX 3a/laHUM: TeCTOBble 3a/aHMs BKJIIOYAIOT TeCTbl 3aKpbITOrO THMa (C OAHUM
Ha YCTaHOBJIEHUMM II0C/Ie[0BaTeJIbHOCTU M Ha YyCTaHOBJIEHHe
cooTBeTcTBUs. OlleHKa 3a BBINIOJIHEHWE TeCTOBBIX 3a/laHUM BBICTAB/IeTCS HAa OCHOBAaHWU IIPOLiEHTa
3aflaHUM, BBITIOJIHEHHBIX CTYAE€HTAaMHd B TIPOLIeCCEe TPOXOKIEHUS TIPOMEKXYTOUHOTO M PYyOeXHOTrO

MPaBU/IbLHBIM ~ OTBETOM),

KOHTDOJIA 3HaHUMU

TeCThI
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1.Yemy paBHO MaccoBOe YMC/IO aToMa’?

a) YKC/ly IPOTOHOB B aTOMe
0) uKc/Ty HeHTPOHOB B aTOMe
B) UMC/ly HyKJIOHOB B aroMe
I') YUCJTy 71eKTPOHOB B aTOMe

2.Yucio HeHTPOHOB B aTOMe PaBHO:

a) 31
0)16
B) 15
r) 46

3.ATOMbI, KAKOTO3/IeMeHTa MeIOT 3/IeKTPOHHYIO KOH(MUTYPALIHIO BHEILIIHETO C/I0s1:4524p°?

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

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

a) H, 6) HCl B) 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,
MeToanueckre MaTepuasbl, ONpe/iesitoliye MpoLeAypy OLleHHBaHKS BbITIOTHEHUsI TeCTOBbIX 3a/laHnul

OrnrcaHre MeTOAWKH OLleHHWBaHMS BBITTOTHEHMS TECTOBBIX 3a/laHMI: OL[eHKa 3a BbITIOJTHEHUE TeCTOBbIX
3a/laHWM CTABUTCSI HA OCHOBAHUM M0/ CYeTa MPOL|eHTa MPABU/IbHO BBIOJIHEHHBIX TECTOBBIX 3a/JaHUN.
Kpurepumu o1jeHKH :

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

- 4 BBICTAB/ISIETCS CTY[EHTY, eC/Id TIPOL|eHT MPpaBU/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 6asIoB BHICTAB/ISIETCS CTY[EHTY, eC/IA TIPOLIEHT MPaBU/ILHO BITIOIHEHHBIX TECTOBBIX 3a/laHUM
cocrtaBnsieT 40 %;

Penrenue 3agau

Pemrenyie 3azjau crioco6cTByeT (POPMHUPOBAHUIO YMEHHI Y HaBBIKOB OTHOCSIILIMXCS K KOHKDETHOU cdepe
JesITe/IbHOCTH
1. CKosbKO MOJIeH COCTaBIISIIOT Y CKOJIBKO MOJIEKYJT COZieprkar 8 T Kuciopoga?

2. Bbruuciure maccy 1 m> YIJIEKUCJIOTO ra3a NPy HOPMaJIbHBIX yC/IOBUSX (H.Y).
3. Bblunc/MTe MacCoBbIe I0/IA 37IEMEHTOB B BeII|eCTBe B O/SIX OT eAWHULIBL: a) okcua meau (II), 6)

Auxpomar kanvst K,Cr,0,

4. MaccoBas o sseMeHTa B xjopuze 34,46%. Onipefenure 371eMeHT, eC/Ii OH TPeXBaJIeHTEeH.
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5. BeiBegute Qopmyny BemjecTtBa, cofepxkaujero 81,8% ymiepogja u  18,2% Bogpopoza.
OTtHOCHTe/bHAS [IJIOTHOCTB [1apOB 3TOrO BelljeCTBa 110 BOLOPOAY paBHa 22.

MeTogrueckue MaTepuasbl, ONpeJesitolye TIpoLeaypy OLieHUBaHUs pellieHUs 3aZ,au

OrnucaHyie METOUKH OLIeHUBAHUS BHITIO/THEHUS PelleH!s] 3a/1aukl: y/ie/sieTCsl BHUMaHue BEIOpaHHOMY
aJITOPUTMY, PaljiOHaIbBHOMY CIIoCco0y pellieHys], TPaBUIbHOMY TIPUMeHEeHHI0 (OpPMYI, TIO/TyYeHHI0
BEpPHOTO OTBeTa.

Kpurepuu orjeHKu

5 BBICTABISIETCS CTYHEHTY, €C/IU: COCTaB/IeH TPaBWIBHBIM alTOPUTM DPeIIeHHs 3afilaud, B JIOTHYECKOM
paccy>kaeHud, B BIOope (opMys U pellleHHuH HeT OIMOO0K, TT0/Ty4YeH BepHbIi OTBET, 3aZiaua pelieHa
paLMOHaIBHBIM CII0COO0M.

4 BBICTAB/ISIETCS CTY/IEHTY, €C/T: COCTaBJ/IeH MPAaBU/IbHBIN aJITOPUTM pelleHHs 3a/laull, B JIOTHUeCKOM
PaCCY’>KJeHHH U PellieHNH HeT CYL[eCTBeHHBIX OIIMOO0K; MPaBUIBHO CZie/IaH BbIOODP (hOpMYyIT /1Sl pelleHus;
eCTb 00bsICHeHHe pellieHus, HO 3a/jaua pellleHa Hepal[MoHaIbHBIM CITI0COO0M UM J0TTyIeHo He Ooree
JIByX HeCyll|eCTBEHHBIX OIIMOOK, IO/TyYeH BepPHBIM OTBET.

3 BBICTAB/ISIETCS CTYZEHTY, eC/IM: 3ajiaua IMOHATA MPABU/IbHO, B JIOTUUECKOM PacCy’KIeHUH HeT
CYILIeCTBEHHBIX OILIMOOK, HO JIOMYIIeHbI CyIlleCTBeHHbIe OIMOKY B BbIOOpe (hopmys uim B
MaTreMaTU4yeCKHUX pacyeTax; 3a/jaua pelieHa He TOJTHOCThIO WK B 00IIeM BHE.

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

KoHcniekT

IToAroTOBUTEH KOHCIIEKT I10 TeMe: ATOMHO-MOJIEKY/ISIpPHOe yUYeHUe.

[1naH: atomucTrueckas Teopus JlasbroHa, 3110Xa KJ1acCUYeCKO TeOPUU aTOMHO-MOJIEKY/ISIDHOE YUeHUe
(OCHOBHBI€ TOJIOKEHMS], BBITEKAIOLIME 3aKOHbI U MOJIOKeHUs ). [loKo3arenbCTBa CyllleCTBOBAaHUS aTOMOB U
MosieKy/1. OCHOBHBIE Ta30Bbie 3aKOHbI

IToaroToBUTH KOHCIIEKT 110 TeMe: OCHOBHbIE 3aKOHOMEPHOCTH IIPOTeKaHUsl XMMUYeCKUX TIPOL|eCCOB
BHyTpeHHsIs1 5HEPrUsi CUCTEMBI.

OHTAJIBITHS.

TepMoxyUMUsi, TEPMOXUMUYECKUE 3aKOHBI.

[ToaroToBUTH KOHCIIEKT 110 TeMe: OCHOBBI XMMHUU PaCTBOPOB

VcTuHHBIE PaCTBOPHI; MPOIIeCChl, COTIPOBMXK/aroIe UX oOpa3oBaHue. KpaTkast XxapaKTepUCTHKA
ME>KMOJIEKY/ISIPHBIX B3aUMO/IEMCTBUH B pacTBOpax. BogHbie, HEBOHBIE M CMeIIIaHHbIe PaCTBOPHI. PaboThI
O.M.Menpeneesa, 11.A.KabnykoBa B 06/1acTH TEOPUM paCTBOPOB.

[ToaroToBUTH KOHCHEKT MO TeMe: ['aponu3 conei

CryneHuyarbiii ruziposin3. [TonHbil ruponn3. KoHcTaHTa U cTereHb FUAPOIN3a, CBsI3b MeXAy HUMHU U
KOHI[eHTpareld pactBopa. CriocoObl yCuieHus U TiofaBiieHus riaposiisa. Obpa3oBaHue TOTMMEPHBIX
MPOJYKTOB MPU TUIPOJIU3E.

IToAroTOBUTEH KOHCIIEKT I10 TeMe: XUMHS MeTal/IOB ¥ HeMeTaslJIoB

OO011re CBOMCTBA MeTaJlJIOB, 001i[1e CBOMCTBA HeMeTa/sioB. CIoCcOObI OTyUeHUs ¥ TIPUMeHeHUs.

MeTtoauueckrie MaTepHasbl, OTIpe/iestoliye TPoLeAypy OlieHWBaHHs BLITIOTHEHUs [KOHCIIeKT] paboT

OmnucaHue MeTOAWKU OLIeHUBaHUS: TIPU OLleHKe HalMcaHusl CTYJeHTOM KOHCIeKTa MaKCUMasbHOoe
BHHMaHUe C/iefiyeT yensTh CeIyIOIIUM aclieKTaM: HaCKO/IbKO TIOJTHO B PACKPBITO COJiepKaHue
Marepuasa, YeTKO U MPaBUILHO JiaHbl OTpe/iesieHus], pacKpbITO CojiepyKaHue TIOHSITHI; BepPHO
WCTI0/Tb30BaHbl HayUHbIe TEPMUHBI; JeMOHCTPUPYIOTCS BbICOKHMI YPOBEHb YMeHHsl OTlepHpOBaTh
HayUHBIMHU KaTeropusiM U MOHSATUSIMU, aHA/TM3UPOBAaTh TeOPeTUUeCKYHO U MPAKTUYeCKyto WH(POPMaLHIo;
00beM TeKCTa ONTUMa/IbHBIN; JIOTHUeCKOe TIOCTPOeHUe U CBI3HOCTh TeKCTa, MOJIHOTA U ITyOrHa
W3/I0)KeHUs MaTepuasa (HaJiiuue KIHUeBbIX TOJI0KeHU, MbIC/Iel), BU3yaau3alus MHGOpMaLiu Kak
pe3ysbTat ee 00pabOTKY (Tab/MLIbI, CXeMbI, pUCYHKH), 0opMyieHre (aKKYPaTHOCTh, COOMI0ieHe
CTPYKTYpbl OPUTHHAA).
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Kpurepuu onenku (B 6a/1ax) (ZO/DKHBI CTPOTO COOTBETCTBOBATH PEUTHHT IJIaHY 0 MAKC. U MUH.
KOTUY. 6asisioB U TOJIBKO JIJIsl TeX, KTO YUUTCS C UCTI0/Tb30BaHKHEM MO/Y/TbHO-PEUTUHTOBOM CUCTeMbI
00yueHHs ¥ OLIEHKH yCIIeBaeMOCTH CTY/I€HTOB):

— Ha 5 6aJi/IoB OLIEHMBAIOTCSI KOHCTIEKTHI, COJiepKaHre KOTOPbIX OCHOBAHO Ha IyDO0KOM 1 BCECTOPOHHEM
3HaHWUM TeMbl, N3yUeHHOW JINTepPaTypbl, U3/I0)KEHO JIOTUYHO, apTyMEeHTUPOBAHO U B ITOJTHOM 00beme.
OCHOBHbIe TIOHSITHSI, BBIBO/IbI U 000011ieHUs chopMynpoBaHbl yoeguTenbHO U J0Ka3aTe/lbHO. TIOHO
PaCKpBITO COZlep>KaHue MaTepuasa; YeTKO U MPaBU/IbHO JlaHbl OMpe/iesieHus], pacKpbITO CoJiep)KaHue
TIOHATHI; BEPHO KCII0/Ib30BaHbl HAyYHbIE TEPMUHbI; IEMOHCTPUPYIOTCS BBICOKWUN YPOBEHb YMEHUSI
OrepypoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, BjlajleHHe HaBbIKaMU
TIPaKTUUeCKOU JiessTelTbHOCTH; 06beM TeKCTa ONTUMa/IbHBIN, TEKCT MOCTPOeH JIOTUYHO U
TI0C/Ie/IOBAaTe/IbHO, MaTepyas paCCMOTPEH TOJTHO U ITTYOOKO (Ha/iuue K/TH0UeBbIX TIOJIOXKEHUM, MBICTIel),
WCTIO/IB3YHOTCS 3/IeMeHThI BU3yasin3alusi “HQopMalvy Kak pe3y/abraT ee 00paboTKu (TabmuLibl, CXeMbl,
PUCYHKH), 0(hOpM/IeHHEe aKKypaTHOe.

— Ha 4 6asisia OLIeHHUBAIOTCS KOHCIIEKThI, B KOTOPBIX PAaCKPLITO OCHOBHOE CO/lepKaHue Mareprara; B
OCHOBHOM I1PaBW/IBHO /laHbI OMpe/iesieHus IOHSATUI 1 UCII0/Ib30BaHbl HayuHble TEPMUHBI; HO B
orpe/ie/IeHUH MOHATUM [JOMyIL|eHbl HETOUHOCTH, UMEIOTCSl He3HauUTe IbHble HapyllleH!s B
TI0C/IeZl0BaTeIbHOCTH U3/I0’KeHHsT; HeOOo/TbIIMe HeJ0CTaTKU TIPU UCTI0/Ib30BaHUH HayUHBIX TEPMUHOB,;
00beM TeKCTa ONTUMa/IbHbIM, TeKCT MOCTPOEH JIOTUYHO, K/TFoueBbIe MOJIOKeHUs He BCe BbiZie/ieHbl
[l0CTaTOUHO YeTKO, 0(hopM/IeHHe aKKypaTHOe.

— Ha 3 6asisia OLIeHUBAIOTCSI KOHCIIEKThI, B KOTOPBIX OTPa)KeHO, TOJIbKO OCHOBHOE, HO
Heroc/e/j0BaTe/lbHOe COZlepyKaHue MaTepuara; onpeziesieHyst MOHATHI HeloCTaTOYHO YeTKHe; YPOBEeHb
yYMeHHUsI OTlepUpOBaTh HayUHbIMU KaTerOpUsiMH, aHa/In31POBaTh WH(POPMALMI0 HeBBICOKUM, HaO/II01at0TCst
npo6esTbl 1 HETOYHOCTH; UMEIOTCS 3HaUMTe/IbHbIe PO0Oebl B M3/I0KeHHH MaTeprasia, BEIBOJBI €/1ab0
apryMeHTHPOBaHbl, B CO/lepyKaHUU JOMYyIeHbl TeopeThueckre ook, O6bem TekcTa oueHb HeGobIIoN
WM Ha00OPOT TpeBkIIIaeT TpeOyeMbli, KJTFOueBble MOJI0’KeHNs He BbiZie/ieHbl. VIMeIoTcst HeZJoueTsl B
oopMIeHUHN.

— Ha 1-2 6Gania OLeHUBAIOTCSI KOHCITEKTHI, B KOTOPBIX He U3/I0)KEHO OCHOBHOE CO/iepyKaHHe MaTepraiia,
U3/10)keHHe (pparMeHTapHOe, He 110C/e/]0BaTe/IbHOe; ONpe/ie/ieHus TIOHATHI He UeTKHe; yPOBEHb YMeHUsI
orepupoBaTh HayUHbIMU KaTeropysiMH, aHa/IM3UpoBaTh MH(GOPMaLMIO, B/laJleHUs] HaBbIKaMU
MIpaKTUUeCKOU [1esiTeIbHOCTH OYeHb HM3KUM. VIMeloTcs HeZloueThbl B 0(hOpM/IEHUH.

Bomnpocs! 111 ceMuHapoB

CeMuHap 10 TeMe OCHOBHbIE K/IaCChl HEOPraHWYeCKUX COeMHEeHUN

[Tnan:

Oxkcupel (oripeziesieHre, KmacCUPUKKAIYs, (DU3UKO-XUMHUUYeCKHe CBOMCTBA, CTIOCOOBI ITO/TyueHwsT)
Kucsors! (onpeziesieHue, kKinaccubrkKanys, GU3NKo-XUMUUeCKre CBOMCTBA, CITIOCOOBI TTOTyUeHHs)
OcHoBaHus (oTipefiesieHre, KacCUMUKKaIus, (GU3NKO-XUMHUYeCKHe CBOMCTBA, CITOCOOBI MOTyUeHUs])
Conu (oripesienieHue, KacCUPUKKaLs, GHU3NKO-XUMHUUeCKHe CBOWCTBA, CITI0COObI TIOTyUYeHHs])
pelilieHue 3a/1a4

MeToguueckre MaTepyrabl, ONpejesolye MpoLeAypy OLleHMBaHHUs OTBeTa Ha CeMUHape

[Ipu oLleHMBaHUM OTBeTa Ha CeMUHape CJieflyeT yZe/sTh BHUMaHye TOMY, HACKOJIbKO ITOJTHO PaCKphITO
cofiepkaHue MaTrepurasia, YeTKO U IPaBU/IbHO JlaHbl Olpeie/IeHNs], PaCKPbITO JIU COZlepyKaHre TIOHSATHH,
BePHO JIM UCIT0/Tb30BaHbl HayuHble TEPMUHBI; UCII0/Ib30BaHbI JIU TIPU OTBeTe paHee MPHUOOpeTeHHbIe
3HaHWS; PACKPBITHI JIU B IPOLIeCCe MPUYNHHO-C/IEICTBEHHBIE CBS3H; 1eMOHCTPUPYIOTCS BBICOKMU
YPOBeHb YMeHHS OTIepUpOBaTh 3HEHUSIMH, aHa/IM3MPOBaTh UH(POPMALIUIO.

Kpurepum o1jeHKH :

- 5 BBICTaBJISIeTCA CTYLEHTY, eC/IU TI0JIHO PaCKpbITO COZlepkaHue MaTeprasia; YeTKO Y IPaBU/IbHO JlaHbl
orpeie/IeHHs], PaCKpbITO COZiepyKaHue IMOHATHM; BePHO UCIIO0/Ib30BaHbl HAyUHble TEDMUHBI; OTBET
CaMOCTOSITe/TbHbIN, UCIIO/Ib30BaHbl PaHee MPUOOpeTeHHbIe 3HaHUsI; PaCKPbIThl IPUUMHHO-CJIe/ICTBEHHbIE
CBSI31; eMOHCTPUPYIOTCS BBICOKHY YPOBEHb YMEHMSI OIePUPOBAaTh HayYHbIMU KaTerOpPUsIMH,
aHaIM3UPOBaTh MH(OPMALHIO;
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- 4 BBICTAB/ISIETCS CTY/I€HTY, €C/IM PAaCKPhITO OCHOBHOE COJiep>kKaHre MaTeprasa; B OCHOBHOM MPaBU/IbHO
JlaHbl OrpefiesieHus TIOHSATHI U UCII0/Ib30BaHbl HAYYHble TEPMHHBI; OTBET CAMOCTOSATe/TbHbIN;
oripeZiesieHUsI IOHATHI HeTloJIHble, OMyll{eHbl He3HauUTe/IbHbIe HapylleH!s B M0C/Ie/l0BaTe/IbHOCTH
U37I0’KeHUsT; HeOosblie HeIoCTaTKY TIPY UCII0/Ib30BaHWK HAYYHBIX TEPMUHOB; J€MOHCTPUPYIOTCS
XOPOLLIMI YPOBEHb YMEHUs1 ONeprpoBaTh HAyUHbIMU KaTeropusiMH, aHa/IM3MpoBaTh MH(OPMaLIO;

- 3 BbICTaB/ISIETCS CTYAEHTY, eC/IM HeloCTaTOUHO PacKphITO OCHOBHOE COZiepykaHue yueOHOro Marepuara,
He TI0C/Ie[JOBaTe/IbHO; OTpe/ie/IeH sl IOHATUI HeZJ0CTaTOYHO YeTKHe; JOMyIIeHbl OIIMOKA ¥ HETOUHOCTH B
VICTI0/Tb30BaHUU HayYHOW TEPMHUHOJIOTHY OTIpe/ie/IeHUsl IOHSATHM; YPOBEHb YMEeHUsI OIlepUpoBaTh
HayUHbIMHU KaTeropusiMH, aHa/IM3MpoBaTh UH(POPMaLU0 HU3KU;

- 2 BbICTaBJISI€TCS CTY/EHTY, eC/IM He PacKphITO CofiepkaHre yueOHOro MaTepuara, U3/10)KeHO
(parmMeHTapHO, OTIpeZie/ieHusl TIOHSATHI He YeTKHe; JOMyIeHbl 3HaunTe/TbHbIe OLIMOKY B MCTI0/Ib30BaHUM
Hay4YHOM TEPMUHOJIOTMM OIpe/ie/ieHrsl TOHSITUM; YPOBEeHb YMEHHsI OTlepMpOBaTh HAyUHbIMU KaTeroprsiMHy,
aHa/IM3MpOBaTh UH(POPMALMI0 OUeHb HU3KUIA.

JIaGopaTropHasi paboTra

JlaboparopHasi pabora

JlaboparopHasi pabota Ne OKUCTUTETEHO-BOCCTAHOBUTE/TBHBIE PEaKI[UH
Llenb paboThI
[TprobpeTeHre HaBLIKOB COCTAB/IEHUS YPaBHEHUM OKUC/TUTE/TbHO-BOCCTAaHOBUTE/ILHBIX PeaKI[Ui;
03HaKOMJ/IeHHe C 0COOeHHOCTSIMH MPOTeKaHUsI OKUC/IUTE/IbHO-BOCCTAHOBUTEIbHBIX PeakLyil U UX
K/1accuurKaruen.

OCHOBHBIE TEOPETUUYECKUE ITOJIOKEHUA
OxucMTenbHO-BOCCTaHOBUTeNbHAs peakuys (OBP) — 5To eauHbIN MPOLeCC, COCTOSALMN U3 IBYX Pa3HbIX
MOypeakUyi: TMo/JypeaklMM OKUC/IeHUSI W T[o/lypeaklUM BOCCTAHOBJIEHUs, KOTOpble UAYT
OJJHOBPEMEHHO.

OxucneHre— 3TO MpoLieCC MOTepPU 37IEKTPOHOB aTOMOM, MOJIEKY/I0M MW NOHOM.
BoccranoBneHre— 5T0 npoLecc NpyucoeUHEHUs 3/IeKTPOHOB aTOMOM, MOJIEKY/IOW U/TK MOHOM.
OxucnuTenneM Ha3blBaeTCsl BELeCTBO, aTOMbI, MOJIEKY/Ibl MJIM MOHBI KOTOPOTO TIPUCOEIUHSIOT 3/1eKTPOHBI:

OxucauTenb BOCCTaHABIMBAETCS B rnponecce BOCCTAHOBJ/IEHHA.
BoccraHoBuTeeM Ha3bIBaeTCs BeI1eCTBO, aTOMBbI, MOJIEKYJIbI WJIM NOHBI KOTOPOI'O OTAAIOT 3/IEKTPOHBI:

BoccraHoBuTe/b OKUC/IAETCS B IIPOLIECCe OKUC/IeHUS.

UKo 3/1eKTPOHOB, OTAA@HHBIX BOCCTAHOBUTE/IEM, PABHO UMCITY 3/1eKTPOHOB, IIPUHATBHIX OKUC/IUTEIeM.
[Tpu Hanvcanuu ypaBHeHUd OBP ucnonb3yroT Ba MeTozla pacCTaHOBKU KO3(ULIMEHTOB: METO,
3/IeKTPOHHOTr0 6asiaHca ¥ MeTo/, NoTypeakLvi.

Mertoz, 351eKTpoHHOT0 OastaHCca(OKUCIUTETBHBIX YHCesT) PACCMOTPUM Ha TIpHMepe peakLify

[nst paccTaHOBKY KO3(hUILIMEHTOB BBITIO/IHSIEM CJIeAYIOLINe /1elCTBUS.
1. OmpefensieM 3/71eMeHTbI, aTOMbl KOTOPBIX U3MEHSIIOT CTerleHb OKHC/IeHUS:

1. Haxopum okucCauTeN b U BOCCTaHOBUTEb B JaHHOKM OBP 1 nuiiem OTie/IbHO 3/1eKTPOHHBIE
ypaBHeHUS MPOL[eCCOB OKMC/IEHUS] U BOCCTAHOB/IEHHS
1. YpaBHMBaeM 4MCJIO 5/1€EKTPOHOB B MPOLIECCe OKUCJIEHUS] U BOCCTAaHOBJIEHUS (371eKTPOHHBIN

basaHc):

1. KoadduimeHTs! 5 1 2 U3 3/1eKTPOHHBIX ypaBHEHUI MIEPeHOCUM B MOeKysIsipHOe ypaBHeHre OBP:
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1. OkoHuYaTesbHO ypaBHMBAeM UHCJIO aTOMOB KaXK/[OTO 3/IeMeHTa B 00eHX YacTsX MOJIEKYJ/ISIPHOTO
yPaBHEHUS:

Mertop, nonypeakiyii (MOHHO-MOJEKY/ISIPHBIA MeTO/]) OCHOBAH Ha COCTAB/IEHUM YPaBHEHMI MPOLIECCOB
OKMCJIEHUS] M BOCCTAHOBJIEHHS C TIOMOILBIO MOHOB U MOJIEKYJI, peasibHO CYLeCTBYIOIMX B pacTBOpe.
CusibHBIE 3/IeKTPOJIUTHI 3alUChIBAIOT B BH/le MOHOB, a C/abble 3/1eKTPOJUTHI, ra3bl U MajJopacTBOPUMbIe
BellecTBa — B BuUZe Mosekyl. CTerneHb OKWC/IEHWs aTOMOB He HCIIO/b3YIOT, & YUWTBIBAIOT 3apsiibl
peasbHbIX MOHOB W XapakTep CpeZibl, B KOTOPOM WJeT MpOLleCcC OKWCIeHWS WM BOCCTaHOBJ/IEHUSI.
Anrebpanueckyro CymMMy 3apsi[ioB B JIeBOM W TMpaBOM YaCTSX TMOMypeakiuid (TIPOLIeCCOB OKWUCTEHHUS U
BOCCTaHOBJIEHNsI) YPaBHUBAIOT C ITOMOILBIO OIpeJie/IeHHOr0 YMC/la 3/IeKTPOHOB, KOTOpble Y4YacTBYIOT B
nporjecce. ITocse 3anmcu nosmypeaxkijii OKUC/I€HUS] U BOCCTAHOBJIEHUSI YPaBHUBAIOT YUC/IO 1EKTPOHOB,
OTZ,@HHBIX BOCCTAHOBUTE/IEM U MPUHATHIX OKUC/IMTEEM C MOMOLLBIO JOMOJHUTE/NbHBIX KO3((ULIMEeHTOB
(kak B MeTofie 371eKTpoHHOrO OamaHca). C yueToM 3THX KO3((HUI[EHTOB 3amMChIBalOT COKpAIlleHHOe
VIOHHO-MOJIEKYJ/ISIDHOE YpaBHeHUe, a 3aTeM M MoJleKy/sipHoe ypaBHeHre OBP.

Vcnonp3yeM MeToZ, MOy peakLyi J/1s1 TOM JKe peakLjuu:

YroObI CBSI3aTh 4 MOJIb aTOMOB KHC/I0PO/ia, TpedyeTcst 8 MO/ib aTOMOB BOZOpo/ia (TIPOLecC UeT B KUCIOH
cpeze):

YpaBHMBaeM anrebpanuecKyro CyMMy 3apsiloB CJieBa U CIIpaBa:

YroO6bI TOyUnTh 1 MOJIH aTOMOB KHUCIOPO/iA [I7Isl OKUC/IEHUST SOSZ'AOSO 42', Tpebyetcst 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 T0TyvyaemM
COKpaujeHHoe UOHHO-Mo/1eKynapHoe ypasHeHue OBP:

3anuceiBaeM MoJieKy/sipHoe ypaBHeHUe OBP:

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

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

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

[TpoBOAWTE B BBITSKHOM LiIKagy!

B opHy mpobupKy romectrTe HeOOJbIIOe KOMUECTBO KPUCTA/UTUHUECKOTO0 OpoMH/a Kajusi, B JPYTYIO —
CTOJIBKO >Ke hojuza Kanusi. B 06e nmpobupku no6aBeTe 1 — 2 MJT KOHLIEHTPUPOBAHHOM CEPHOM KUCIOTHI.
OG6paruTe BHUMaHKWe Ha 00pa3oBaHUe OKPAIIEHHBIX TIPOJYKTOB U Ta30B C Pe3KUMH 3arlaXaMu.
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CocTaBbTe 3/71eKTPOHHbIE YpaBHEHUsI MIPOLIeCCOB OKUCIEeHUS] U BOCCTAHOB/IEHUS], paCCTaBbTe
K03((pULIMEeHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

KakyMu OKHC/IUTEeBEHO-BOCCTAaHOBUTEILHBIMIA  CBOMCTBAMU o6na,qa}0T FHHOFGHI/IA-I/IOHBI? HO‘-IEMY?

Cpenaiite BbIBOJ, 00 OTHOCUTebHOW akKTHBHOCTH Broul'™.

[TosicHuTe BBIBOJ, IpOaHA/JM3MPOBaB B3aWMHOE pacro/iokeHWe 371eMeHTOB BrulB mnepuoanyeckoit
cuctreme [1.MI. Menpeneea. K KakoMy TUIy TIpUHAJ/IEXKUT KakAas M3  OKUCIUTENIBHO-
BOCCT@HOBUTE/IbHBIX pPeaKLnii?

OnpIT 2. V3yueHre OKUC/IUTE/TbHOM aKTUBHOCTH TTIePMaHTaHaTa Kaaust B Pa3HbIX Cpefiax
Haneiite B Tpu npobupku 1o 2 mi pactBopa mepmadraHara Kamus (KMnO,). [l mpuUroToB/ieHus

KWCJIONW, HEeWTpasbHOW W IIIeJIOYHOM peakLUOHHBIX Cpeli B TIEPBYI0 TIPOOMPKY [f00aBbTe 2 MII
pa30aB/IeHHOM CEepHOM KHC/IOThI, BTOPYIO MPOOHPKY OCTaBbTe 663 M3MeHeHU, B TpeThio — J00aBbTe 4 M
KOHLIEHTPUPOBAHHOI0 pacTBopa 1jesioun NaOH.

[Tocne »aTOro mMpoBeAWTE Ppeaki[Hio: [J00aBbTe B KaKAyH TIPOOMPKY HeOOMbIIoe KOJMUeCTBO
KPUCTA/LIAYeCKoro cynbpura Harpust Na,SO,(cynbdar skenesa, HUTPUT Hatpus). Ilepemeruaiite

peakMOHHYI0 cmecb. OTMeTbTe M3MeHeHMs LiBeTa pacTBOpoB. CpaBHUTe 1[BeT I1epBOIO pacTBopa C
I[BETOM pacTBopa Kakoro-mbo coegunenusi Mn(II). B kakom ciyuae HabmtofaeTcst obOpa3oBaHue ocajka?
CocraBbTe 3/IGKTPOHHbIE ypaBHEHUs] TIPOLIECCOB OKMUC/IEHWS UM BOCCTAaHOBJIEHUS, pacCTaBbTe
K03 PHULIMEHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

Kakue cTerieHu oKuc/IeHHs: TprobpeTaeT aToM MapraHija B Kax/[0i U3 Tpex peakuuii? CzesnaiiTe BIBOJ O
riybune Boccranoenenus KMnO, B 3aBMCMMOCTH OT XapakTepa Cpefbl. K KakoMmy TWIly MpuHa/Iexar

JaHHbIe OKHMC/IMTE/IBHO-BOCCTAHOBUTE/IBHbBIE peaKI_[I/II/I?

OmnsIT 3. VI3yyeHye OKUC/IUTETbHO-BOCCTAHOBUTE/IBHBIX CBOMCTB COeMHEHN XpOMa
[TpoBOAUTE B BBITSHKHOM LIKay!
B npoGupky Haneiite 2 — 3 M1 pactBopa guxpomara kaus (K,Cr,0.) 1 CTo/BKO ke pa3baBieHHOM

CepHOM KUCIOTHL. K 1mostyyeHHOM CMeCH 110 KaryisiM 00aBsiiiTe CBe>KEIIPUTOTOB/IEHHBI PaCTBOP
cynbdara xernesa (II) FeSO 0 0bpasoBatust yCTONUMBON OKPACKK pacTBopa.

Habsniozjaiite n3MeHeHue 1jBeTa pacTBopa. CpaBHUTE €ro C [IBETOM PACTBOPOB CoeuHeHH xpoma. O6
00pa3oBaHUM KaKWX NOHOB OH CBU/IETE/TLCTBYeT?

CocTaBbTe 3/7IeKTPOHHbIE YpaBHEHUsI MPOLIeCCOB OKUCIeHUS] U BOCCTAHOB/IEHUS], paCCTaBbTe

K03 pULIMEeHTHI METOJOM 3/IEKTPOHHOTO OaaHca:

CpenaiiTe BbIBOJ, O TOBeZieHMM coeiiHeHUM Xpoma (V1) B OKUCIMTe/IbHO-BOCCTAHOBUTE/TbHBIX PeaKI[UsiX.
K Kakomy TUIy OTHOCHUTCS IaHHAsi OKUC/TUTeTbHO-BOCCTaHOBUTE IbHAs peaKLIUs?

OmgIT 4. I/IBYI-IEHI/IE OKMCJIUTE/IbHO-BOCCTAHOBUTEIHLHOM ,[[BOIL/’ICTBQHHOCTI/I HUTPHUTA HaTpUA

B ogHy mpoOupky Haneiite 1 — 2 M pactBopa uoguzaa kKanust (KI) u paBHbIN 00bemM pa3baB/ieHHOMN
CepHOM KHUCJIOThI, a 3aTeM npubaebre 2 — 3 M pacTBopa Hutputa Harpus (NaNO,). Kak usmeHseTcs

oKpacka pactBopa? Kakoii ra3 Boizie/siseTcs?
B npyryto npobupky Haseire 1 — 2 M1 pactBopa auxpomara kamus (K,Cr,0.), 1BoliHol 00bem

pa3baB/IeHHOM CePHON KUCIOThI U 4 — 5 MJ1 pacTBOpa HuTpuTa HarpusiNaNO.,.

YeM 00BsICHSIETCS M3MEHEeHNe OKPaCKH pacTBopa (CpaBHHTE ee C OKpacKoi UMetoIuxcs B Bariem
pacriopsbkeHHUU CoeIMHeHU XpoMma)?
Kakyto posb BBITIONHSIET HUTPUT HATPHSI B KXK/IOW M3 PeaKIiuii, YeM 3TO MOXKHO OOBSICHUTD?
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CocTaBbTe 3/71eKTPOHHbIE YpaBHEHUsI MIPOLIeCCOB OKUCIEeHUS] U BOCCTAHOB/IEHUS], paCCTaBbTe
K03((pULIMEeHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

K KaKOMY THUITY OTHOCATCA AdHHbIE€ OKHUC/INTE/IbHO-BOCCTAHOBUTEJ/IbHBIE peaKL[I/II/I?

OmnebIT 5. VI3yueHre OKMC/IMTEbHO-BOCCTAHOBUTEIBHOM JIBOMCTBEHHOCTH Cy/b(UTa HAaTPUSI
IIpurorossre 2-3 M1 pacTBopa Cy/buTa Hatpust (Na,SO,), pasfesnure ero omnosjam, OTIMB YacTb B

Apyryto rnpobupky. K ofiHO# uacTy pacTBOpa rpusieiiTe Takoi ke 06bemM pa3baBieHHOM CepHOM KUCIOThI
U 100aB/sAlTe M0 Karuisam pacTeop auxpomara kamus (K,Cr,0.) 10 moyueHus: yCTOMUMBOM OKPacKu

pacTBopa.
Ko BTOpO# yacTH pacTBopa Cy/ibhrTa HaTpHsi A00aBbTe PaBHBIN 00beM pa30aBIeHHON CEPHOM KMC/IOTHI U
1-2 mn pactBopa cynbduza Harpust (Na,S). Uto Habmronaetcs?

Kakyto posb BBITIONHSET CYyIb(GUT HATPHUS B KXKI0M U3 Peakivid, YeM 3TO MO)KHO OObSCHUTD?
CocTaBbTe 37IeKTPOHHbIe ypaBHEHHUS TIPOL[ECCOB OKWUC/IEHUSI UM BOCCTAHOB/IEHHUs, pPaCCTaBbTe
K03 PHULIMEeHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

K KaKOMY THUITY OKHUC/IUTE/IbHO-BOCCTAHOBUTE/IBHBIX peaKL[I/Iﬁ MpUHaA/1eXaT I,Z[EIHHIJIE?

OmpiT 6. V3yueHre OKUC/IUTETbHO-BOCCTAaHOBUTETHHOM ABOMCTBEHHOCTH MEPOKCH/a BOAOPOa
B 1Be npobupky HaseliTe o 2 Mj pacTBopa nepokcuaa sogopoaa (H,0,) u cTosbko ke pasbasieHHON

CepHOM KUCJIOTBHI.

B niepByto go6aBsre 1 — 2 mut pactBopa uogusa kanus (KI) u 1 — 2 kar pactBopa Kpaxmasa. O yem
CBU/IeTe/IbCTBYeT U3MeHeHHe OKpPacKu Kpaxmasa?

Bo BTOpyto npobupKy nprbaBJisiiiTe 1o KarvisiM pacTBOP MepMaHraHata Kaaus. Yrto HabopaeTcs? Uem
3TO MOXXHO OOBSICHUTE?

Kakyto ponb urpaet nepokcuzi Bofopoza B Kaxzaour peakjuu? [ToueMy 3T0 BO3MOXKHO?

CocraBbTe 3/1eKTPOHHBIE YpaBHEHUSI NIPOLIeCCOB OKUC/IEHUsS] U BOCCTaHOBJIEHUS], paCCTaBbTe
K03((pULIMEeHTBI METOJOM 3/IEKTPOHHOTO OaaHca:

K kKakoMy THITy OKUCTUTeTbHO-BOCCTAHOBUTETBHBIX PeakLMii OTHOCSATCS JJaHHbIe?
OmneIT 7. VI3yueHre peakliuM MeTa/uIOB C CEPHOU KMC/IOTON

[TpoBOAWTE B BBITSPKHOM LIKagy!

[TomecTuTe B KaXKAylH0 U3 [BYX NPOOMPOK MO HeOONbIIOMY KyCOUKY IJMHKA U MeOHOW CTPYXKKH.
OcropoykHo npubaBbTe 10 2 M/ pa3baBieHHON CepHOW KUC/IOThL. B KakoM ciyudae peakijusi He ujeT?
[Touemy?

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

CocraBbTe 3/71eKTPOHHBIE ypaBHEHUS TIPOLIeCCOB OKUC/IEHNUS] U BOCCTAaHOBJIEHMUS], pacCTaBbTe

K03 pUIeHTHI METOZIOM 37IeKTPOHHOTO OanaHca:

Cpenaiite 00001IeHHBIN BBIBO/|, O BIUSHUY MTPUPO/IbI MeTa/lIa Ha OKUC/TUTE/TbHBIE CBOHCTBA CEPHOU
KUCJIOTBI U O pa3/inuvy TOBeIeHUs1 CePHOM KMCJ/IOThI B 3aBUCUMOCTU OT ee KOHL|eHTpal[1H.

OmnebiT 8. VI3yueHre peakiuM MeTa//IOB C @30THOU KMC/IOTON
[TpoBOAUTE B BBITSDKHOM HIKady!
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[TomecTuTe B K&XKAYIO U3 ABYX MPOOMPOK 110 HEOOJIBIIOMY KyCOUKY MeJHOM CTPYXKH. B ofiHy 13 HUX
no6aBbTe 2 Mul pa30aBieHHON a30THOM KHC/IOTHI, @ B IPYTYIO — CTOJIBKO >Ke KOHL|eHTPUPOBAHHOW a30THOM
KUCITOTHI. [1epByto mpoOMpPKy MOXKHO C/1erkKa HarpeTh Ha IJIaMeHU CIIMPTOBKHU, eC/TM PeakKLis He
HauMHaeTCsl.

Yro HabmogaeTcs? CpaBHUTE 1BET PaCTBOPOB U BBI/IEISIFOIIMXCS Ta3000pa3HBIX MPO/YKTOB.

CocTaBbTe 3/71eKTPOHHbIE YpaBHEHUS IIPOLIeCCOB OKWUC/IEHUS] U BOCCTaHOB/IEHUS], paCCTaBbTe

K03 pUIeHTHI METOIOM 37IeKTPOHHOTO HanaHca:

C,qenaf/iTe BBIBO/| O pA3/IMUYHOM I10B€JE€HNN a30THOM KHCJIOTHI B OKHC/IUTEIEHO-BOCCTAHOBUTETLHBIX
peakyAax B 3aBUCUMOCTHU OT €€ KOHLI€eHTPaLl1uH.

KoHTponbHBIE BOMPOCHI U 3aaHUS
1. Kakue peakiy Ha3bIBatOTCSsl OKUCIUTE/bHO-BOCCTAHOBUTE/IbHBIMU?
2. Uro Takoe mnporecc okucnaeHus? I1pouecc BocctaHOBIeHUA?
3. Uro Ha3bIBaeTcs BoccTaHOBUTe/leM? OKUCIUTEIeM?
4. Yo Takoe cTereHb OKUC/IeHHs? Kak MOXXHO pacCuvTarh CTeleHW OKUC/IeHHs aTOMOB B
XUMHUYECKUX COeJUHEHUSIX?
Kak u3sMeHsieTcst cTeneHb OKMCIEHUSI aTOMOB B XO/le OKHUC/IEHUSI U/TM BOCCTaHOB/IEHUS?
Kak 3aBuCHT NoBeZieH1e BelleCcTBa B OKUC/IUTE/IbHO-BOCCTAHOBUTE/IBHOM peakLvy OT CTereHel
OKMCJIeHUs1 aTOMOB, BXOJALLIMX B ero coctaB? Kakue BeljecTBa MposiB/ISIOT CBOMCTBA TOMBKO
okucnuteneid? TombKo BoccTaHOBUTe e ? OKUCINTebHO-BOCCTAHOBUTEIBHYIO JBOMCTBEHHOCTh?
7. Kak MOXXHO OTpeZie/TUTh, KaKue MPOAYKThI 00pa3yroTCs B X0/le OKUC/TATE/TEHO-
BOCCTaHOBUTE/IbHOW peakLyuu?
Kakue Tumnbl OKMUC/IMTeTbHO-BOCCTAHOBUTE/IBHBIX PeakLiid BaM U3BeCTHBI?
9. B uyeM CyI[HOCTh MeTO/ja 3/IEKTPOHHOTO OaaHca? KakoB MOpsiIOK AeMCTBUIM TTPU COCTaBIeHUH
ypaBHEHHUsI PeakIy 3TUM CrIocoboM?
10. B uem cymiHoCTh MeToZia oaypeakijuii? KakoB Mopsi/ioK [1elCTBUM MPY COCTaB/IeHUN ypaBHeHUsI
peakLiuu 3TUM criocobom?

oo

®

MeToauuecKre MaTeprasbl, ONpe/iesiolye TPoLeypy OLleHUBaHKs BbIMO/HeHUs [JTabopaTopHast
pabota] pabor

OrnucaHye MeTOIUKY OLIeHUBAHUS BBITIO/IHEHHs! TabopaTOPHBIX paboT: OljeHKa 3a BHITIOJTHEHHE
nabopaTopHBIX PaboT CTaBUTCS HA OCHOBAHWH 3HAHUS TEOPETUYeCKOTO MaTepurara Mo TemMe paboThl,
YMeHUI ¥ HaBBIKOB MPUMEHEHUs 3HaHWI Ha MpaKTHKe, paboThl ¢ 000py0BaHUeM, aHATU3UPOBaTh
pe3y/bTarhl paboThI.

Kpurepuu oueHku (B 6a/1ax):

- 5 6asIoB BLICTAB/ISIETCS CTY/IEHTY, eCJIA JeMOHCTPUPYIOTCS 3HAHUS TeMBI, LIeJIU U 3a/ja4 J1abopaTopHOi
pabotel, Xofa paboThl, IEMOHCTPUPYETCS TIOJIHOE 3HaHKe TeOpeTHYeCKOro MaTrepuasa Io TemMe
nabopatopHoii paboTkI (B Mporjecce 00CYKAeHus, PU OTBETe Ha KOHTPOJIbHBIE BOTIPOCHI);
JeMOHCTPUPYIOTCSI YMEeHUs ¥ HaBBIKK PaOOTHI C KOMITBIOTEPOM U rpaduueCKUMH PefaKTOPaMH,
NIpUMEeHEeHVsI 3HAHUSI Ha TIPAKTHKe, aHa/T|3a Pe3y/ibTaToB paboTel U (GOPMY/IMPOBAHUE BBIBOZIOB, B/IaJieHHe
HaBbIKaMU TIPUKJIA/IHOM /IesiTe/TIbHOCTHY;

- 4 Ganna BBICTABJISIETCS CTYAEHTY, eC/IU IEMOHCTPUPYIOTCS 3HAHUSI TEMBI, 11e/I1 U 3ajiau JJabopaTopHOM
pabotel, X0z paboThkl, IEMOHCTPUPYETCS HeroMHoe 3HaHue (pakTHUyeCKOro MaTeprasa o Teme
nabopatopHoii paboTkI (B Mporjecce 00CYKAeHus, PU OTBETe Ha KOHTPOJIbHBIE BOIIPOCHI);
JIeMOHCTPHUPYIOTCSI HEKOTOpPbIE HEZOCTAaTKH YMeHHs pab0oTaTh C C KOMIBIOTEPOM U IpaduueCKUMHU
pe/lakTopaMu, IPUMEHSITh 3HaHUs Ha MPAKTHKe, HeJJOCTAaTKU B/Ia/|eHHsT HAaBBIKAMU MTPUKJIAIHON
JiesiTeIbHOCTH U CITIOCOOHOCTH aHA/IM3UPOBAaTh Pe3y/bTaThl PabOThI, (HOPMY/TMPOBATh BBHIBOJBI,
TIPOC/IEXKUBATh IPUUHUHHO-CJIe[ICTBEHHbIE CBSI3U;

- 3 6ana BBICTAB/SAETCS CTYAEHTY, eC/IU IeMOHCTPUPYIOTCSI HeTIO/THbIe 3HAHUS Lie/IM U 3afiau
nabopatopHoi paboTkl, X0fia PabOTEI, IEMOHCTPUPYETCS HETIOTHOE, HECUCTEMHOE 3HaHHUe
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TeopeTHUeCKOro MaTepHa’a 1o Teme abopatopHoi paboThI (B mporjecce 00CyKAeHus, TIPX OTBeTe Ha
KOHTDOJIbHBIE BOTIPOCHI); J€MOHCTPUPYIOTCS 3aMeTHbIe HeIOCTaTKA B YMeHUU paboTaTh C KOMITbIOTEPOM
Y rpapruecKuMHM peJjlakTopaMu, MPUMEeHSITh 3HaHUsI Ha MPaKTHKe, HeZJ0CTaTOUHO BraJieeT HaBblKaMu
TIPUKJIaIHON JIeITe/TbHOCTH, CTIOCOOHOCTBIO aHA/IM3UPOBaTh Pe3y/ibTaThl PaboThl U POPMYITUPOBATh
BBIBO/IbI, TIPOC/IEXKUBATh IPUUMHHO-CJIE/ICTBEHHBIE CBS3U;

- 0-2 Gania BBICTAB/ISIETCS CTY/€HTY, eC/IU JeMOHCTPUPYIOTCSI TIOJTHOe WJTH TTOUTH T0JTHOe OTCYTCTBUE
3HaHWS e/ U 3a7a4 1abopaTopHoi paboTel, Xozia paboThl, 1eMOHCTPUPYETCS TTIOJTHOe U/IH TIOUTH TTOJTHOEe
OTCYTCTBHe 3HaHUs TeOPeTUUeCKOro MaTepuaria 1o TeMe jiabopaTtopHoii paboThI (B Tiporiecce
00Cy>K/ieHvsI, TIPH OTBeTe Ha KOHTPOJIbHBIE BOIIPOCHI); ZEMOHCTPUPYIOTCS 3HAUNTe/TbHbIe HeZ0CTAaTKU
yMeHHusi paboTaTh C KOMITbIOTEPOM U rpadruecKUMU peJJakTopaMu, NPUMEeHSITh 3HaHUsI Ha TPAKTHKe,
B/IafleHUs HaBbIKaMU TIPUK/IaZIHOU JeATeTbHOCTH, CIIOCOOHOCTH aHA/IM3UPOBATh Pe3y/IbTaThl Pa00THI U
(hopmMy/IMpoBaTh BLIBO/IbI, TIPOC/IEXKUBATEH PUUNHHO-CJIE/ICTBEHHbIE CBSI3U.

9K3aMeHaI[HOHHbIEe OW/IeThI

OK3ameH (3aueT) sIB/IsSIeTCsI OLIEHOUHBIM CPeZICTBOM /jisi BCEX 3TaroB 0CBOeHHUsl KomrmeTeHLyd. CTpyKTypa
JK3aMeHalMOHHOTo OusieTta: B OmsieTe ykasbiBaeTcsi KaeJpa B paMKaxX Harpy3ku KOTODOM peanu3yeTcs
JAaHHas1 AUCLUTUIMHA, opMa oOyueHus], HampaB/ieHHe U MPodUb MOJTOTOBKHY, /laTa yTBEPXKAeHUsT; OuieT
MOJKET BK/TFOUaTh B cebsi TeopeTuueckuii(re) Borpoc(bl) ¥ MpakTHUeCKoe 3a/jaHue (Keiic-3a/jaHue).

[TprmepHbIe BONPOCHI K 3K3aMeHy, 1 Kypc / 1 cemecTp

Ornpesenienvie v nipegMeT XuMuM. OCHOBHBIE 3Tarlbl Pa3BUTHUS XUMHUU.

OCHOBHBIE M0/I0KeHUSI aTOMHO-MOJIEKY/IIPHOTO YUYEeHUs.

3aKOoH MOCTOSIHCTBA COCTaBa. XuMuyeckue popmysbl. MosisipHas Macca.

3aKOH COXpaHeHHs MacCChl BelljeCTB. XMMUUeCKUe YPaBHEeHNUs.

3akoH ABora/ipo. MonsipHbIi 00beM ra3os.

Crpoenue atom. CoBpemeHHasi MOZie/Ib CTPOeHUs aToMa. KBaHTOBBIe unc/ia

[Teproprueckuii 3aKOH U NepUOAMUECKast CUCTeMa XUMUYeCKuX 1eMeHToB [I.11. MeHnzeneesa.

3HaveHVe NepUoJUYeCKOr CUCTeMbl XUMHUYeCKUX 1eMeHToB [I.V1. MeHgeneesa.

8. XumMuueckas CBsI3b U CTPOEHHeE BelllecTBa. TUMbl XUMUYECKOW CBSI3U: KOBaJleHTHasl, MOHHaf,
MeTa/yInyeckKasi, BOZOPOAHas.

9. MexaHu3m obpa3oBaHUs KOBaJIEHTHOM CBSI3U: K/laCCUUYeCKUH, JJOHOPHO-aKLIeITTOPHbIN. DHePrust
XUMHUYECKOU CBSI3U, KPATHOCTbH CBS3H.

10. Tursl KpUCTa/UVIMUECKUX pPeLIeTOK: aTOMHasi, MOJIeKyJ/IsipHasi, MeTa/ylnueckasi, MOHHasl.

11. BakHeuIMe K1acCbl HeOPraHAYe CKMX BellleCTB: TIPOCThIe BelleCTBa, OKCU/bI, KUC/IOTHI,
OCHOBaHWUs, COMU, UX OMNpe/ie/ieHus U KnacCu(UKaLys.

12. Knaccudukarys xuMr4yeckux peakuyii. [IpyBeuTe nprMepsl pa3HbIX TUTIOB XUMHYeCKUX
peaxLuil.

13. IlonsiTue o pactBopax. Knaccudukaims pactsopos. [Iporjecc pacTBopeHusl.

14. KonuecTBeHHasl XapakTepyCTHKa COCTaBa paCTBOPOB: MacCOBasi [i0/1s1 PACTBOPEHHOIO BellleCTBa,
MOJISIPHast KOHL|eHTpaLysl pacTBopa.

15. Dnekrponutrueckas guccoupanusi. CTeneHb JUCCOLUALMHA.

16. Peakij 0OMeHa B BOZHBIX paCTBOpAxX 3/M1e€KTPOIUTOB. VIOHHbIE peakl[uM ¥ ypaBHEHHSI.

17. Ouccoumanms Boasl. BogopogHeiii nokasatesns (pH pactBopoB). Cpesja BOAHBIX paCTBOPOB
3JIeKTPOJIUTOB.

18. T'ugponu3s coneil.

19. OkucMTeNbHO-BOCCTAHOBUTE/IbHBIE peakiuu. Turbsl OBP.

20. DyieKTpoJIKM3 pacrjiaBa v pacTBopa

NoukwWhE

O6pas3el] 5K3aMeHalMOHHOTO buseTa

MUWHOBPHAYKH PD
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OENEPAJIBHOE 'OCYOJAPCTBEHHOE BIO/DKETHOE
OBPA3OBATEJIBHOE YUPEXIEHWE BBICIIEI'O OBPA3OBAHUA
«YOUMCKNI YHUBEPCUTET HAYKU 1 TEXHOJIOT'MI1»
BUPCKUN ®UJTUAJTT YYHuT
Kadeznpa 6uonoruu, 3K0/10ruu U XUMHUA

HJucuuriivHa: BeeseHue B XUMUIO Kypcossle 5k3amens! 20 -20__ 1.
ouHas (popma obOyueHUst Harpasnenue 44.03.05 [legarornyeckoe
1 kypc 1 cemecTtp obpa3oBanue (C AByMsI MPOGUISIMU TIOATOTOBKH)

[Tpoduns: buonorusi, Xumusi

JK3aMeHaIrMOHHbIH OmteT Ne 1
1. OCHOBHBIE TTOJIOKEHUST aTOMHO-MOJIEKY/IIPHOTO YUEHMSI.

[ata yTBep)KaeHus:: __ .__ . 3aBeayroiuii Kadeapoi

MeTozruecKrie MaTepyasbl, ONpeZestolye TIPoLelypPy OLleHHBaHHWS OTBeTa Ha SK3aMeHe

Kpurepusimu oLieHUBaHUS SIB/ISIOTCS 0asITbl, KOTOPBIE BLICTABJISIOTCS 3a BU/IbI eATETBHOCTU (OLleHOYHbIe
CpejiCTBa) TI0 UTOraM M3yudeHUsl MoAysel (pa3fenoB AWCLUILIIMHBI), TepeurC/ieHHbIX B peUTHUHI-TIIaHe
JVICLIUTIIMHBL: TEKYIIHUI KOHTPOJb — MakcuMyM 40 6asioB; pyOe)KHbIN KOHTPOJb — MakcuMyMm 30 6arios,
ToolpuTesbHbIe Oaibl — Makcumym 10.

[pu oLileHKe OTBeTa Ha 9K3aMeHe MaKCMMa/lbHOe BHUMaHKe JI0/DKHO Ye/sAThCsl TOMY, HACKOJIBKO TI0THO
PacKpbITO COZepKaHue Marepuasa, UeTKO Y MPaBUIbHO JjaHbl OMpe/ie/ieHus], paCKPbITO COZlepyKaHue
TIOHSITHI, BEDPHO JIM UCII0/Ib30BaHbl HAayUHble TEPMUHBI, HACKOJIBKO OTBET CAMOCTOSITe/TbHBIM,
WCTI0/Ib30BaHbl JIM paHee MPUOOpeTeHHbIe 3HAHWS, PACKPBITHI JTM PACKPBITHI IPUYMHHO-C/IeJCTBEHHbIe
CBSI3U, HACKOJIbKO BBICOKHIM YPOBEHb YMeHUsI OIlePUPOBaHUS HAyUYHbIMU KaTeropusiMu, aHa/ir3a
vH(bopMalLuK, B/laZleHHs HaBbIKaMU MPaKTUUeCKOW J1esiTe/IbHOCTH.

Kpurtepuu onenku (B 6amiax):

- 25-30 6a/1/10B BBICTAB/ISIETCS CTY/IEHTY, €C/IU CTYZeHT [/l TIOHbIe, Pa3BepHYThie OTBETHI Ha BCe
TeopeTHUeCKHe BOIIPOCHI OrieTa, IPOAEMOHCTPUPOBA 3HaHHUe (YHKIIMOHATBHBIX BO3MO)KHOCTEH,
TePMUHOJIOTUH, OCHOBHBIX 3/IEMEHTOB, yMeHHe TIPUMEeHSTh TeopeTHUeCKre 3HaHUsI MIPY BITIOJTHEHHUH
TpaKTUUeCKHX 3ajaHuii. CTyzeHT 0e3 3aTpyJHeHUI OTBETU/T Ha BCE /IOTIOTHUTE/IbHBIE BOTIPOCH.
[TpakTHueckasi YaCTh pabOThI BHITIOJTHEHA TTOJIHOCTHIO 03 HETOUHOCTEM U OIINOOK;

- 17-24 6an10B BLICTaB/ISETCS CTYAEHTY, €C/IU CTYZIeHT PaCKPbLT B OCHOBHOM TeOPeTHUeCKHe BOTIPOCHI,
OJJHAaKO JOMYyIl[eHbl HETOYHOCTH B OTpe/ie/IeHUU OCHOBHBIX MOHATH. [Ipy oTBeTe Ha JOMOMHUTEeIbHbIE
BOITIPOCHI /IOMyI1[eHbI HeOOobIre HeTOYHOCTH. [1py BBITIOTHEHUY TIPAKTHYeCKOM UYacTy paboThl
JOTy1i[eHbl HeCyllleCTBeHHbIe OINOKHY;

- 10-16 Gan1oB BHICTAB/SETCSA CTYJEHTY, €C/IA TIPY OTBETE Ha TeOPETUUECKHE BOTIPOCHI CTYZEHTOM
JIOTY11[eHO HeCKOJIbKO CYIIleCTBeHHBIX OIIHMOOK B TOJIKOBAHWM OCHOBHBIX TIOHSITHI. JIOTHKa U TIOJTHOTA
OTBeTa CTPAJal0T 3aMeTHBIMU U3bssHAMU. 3aMeTHBI MPO0Oebl B 3HAaHUK OCHOBHBIX METO/IOB.
TeopeTruecKrie BOMPOCHI B LIeJIOM U3/I0KEHBI J0CTaTOUHO, HO C MPOIyCcKamMu Marepuasa. Vimerotcs
NIPUHLIMIMA/IbHBIE OIIMOKH B JIOTHKe MTOCTPOeHHUsI OTBeTa Ha Borpoc. CTyAeHT He perus 3a/iauy Wi Ipu
pellleHHH AOMYIeHbI IpyObie oIMbOKHy;

- 1-10 6a/1/10B BBICTAB/ISIETCS CTY/I€HTY, €C/T OTBET Ha TeOpeTHUeCKHe BOTIPOChI CBU/ETETbCTBYET O
HEerIOHUMAaHWU U KpaiiHe HeroJIHOM 3HaHUM OCHOBHBIX MOHATHN U MeTozioB. OGHapy>K1BaeTCst
OTCYTCTBUE HaBLIKOB ITPUMeHeHHsl TeOpeTHUeCKMX 3HaHUM TIPU BbITIOJTHEHUU TTPaKTUUeCKUX 3a/JaHui.
CTyzileHT He CMOT OTBETUTb HU Ha OZIMH JI0TIOJIHUTEIbHBIN BOTIPOC.

[Teperop orjeHKH u3 100-6a/TbHOM B UeThIpeX0a/UTbHYIO TTPOM3BOAUTCS CeYIOIINM 00pa3oMm:

- oT/iuHO — 0T 80 10 110 6as1oB (BK/IrOUast 10 moolpuTe/bHBIX OaiioB);
- xopoitio — ot 60 10 79 6anios;
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- YIOBIIETBOPUTENILHO — OT 45 710 59 6asios;
- HeY/IOB/IeTBOPUTE/IbHO — MeHee 45 0asoB.

1.3. PeMTHHr-TVIaH JUCIUIL/THHBI
Tabsuria epeBosia 6asyIOB TEKYIET0 KOHTPOJIS B Oa/UTbI peUTHHTa

5| 5| 5|5 5| 5[ 5| 5| 5] 5
0 0 0] 0]0O] O] O] O] 0] O] O
1 50 3] 22 1] 1] 1] 1] 1] 1
2 5| 413 2] 2121 2] 2]1
3 S|4 3| 3| 3| 2| 2] 2
4 5| 4] 4] 3| 3] 3] 2
5 5| 5| 4] 4| 3] 3
6 5/ 5] 4] 4] 3
7 5| 5] 4] 4
8 5| 5] 4
9 5| 5
10 5

PelTUHT-IIIaH JUCHUIIIWHLL IpeacTaBaeH B IIpunokenuu 1.

2. YuyebOHO-MeToAnYecKoe U HHGOpMaILIOHHOE 00ecneyeHHe JUCIUIUTHHBI
5.1. IlepeueHb OCHOBHOM U /{ONO/THUTE/IGHOM YUeOHOM JIMTepaTyphl, He00X0UMO¥ /ISl 0CBOEHHSA
AVCIMILIMHbBI
OcHoBHas 1uTeparypa
1. TlaBnos, H. H. O061as 1 Heoprannyeckasi 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/IbHASA TUTepaTypa
1. CsepayioBa, H./]. O6111asi 1 HeopraHndeckast XMUMUsI: SKCIIepUMeHTaJIbHbIe 3a/laui U YIIpaKHeHHs!
[SnekTponHsIi pecypc] : yuebHoe mocobue / H.[l. CBepgoBa. — DeKTpoH. fAaH. — CaHKT-
[Metepbypr : Jlanb, 2013. — 352 c. — Pexxum pocryma: https://e.lanbook.com/book/13007

5.2. [TepeueHnb pecypcoB HH(GOPMAI[HOHHO-TeIeKOMMYHHKAI[UOHHOM ceTU «/IHTepHeT» U
MPOrpaMMHOr0 o0ecneyeHHsi, He00X0UMBIX A/IsI OCBOEHHUS JUCIUITHHBI

1. HayuHnas 3nekrpoHHas 6ub6muoreka eLIBRARY.RU [OnekTpoHHbI# pecypc]. — Pexxum goctyma:
https://elibrary.ru/.

2. DnekTpoHHasi bubMoTeuHas cucteMa «JIaHb» [DeKTpoHHbIN pecypc]. — Pexxum poctyma: https://
e.lanbook.com/.

3. YHuBepcuTeTcKasi bubmoTeka oHmaiH biblioclub.ru [OnekTponHbIi pecypc]. — Pexkum goctymna:
http://biblioclub.ru/.

4. DnexktpoHHas oubnoreka YYHUT [DnekTpoHHBIH pecypc]. — Pexxum goctymna:
https://elib.bashedu.ru/.

5. Poccutiickas rocynapctBeHHasi Oubmoreka [OneKTpoHHbIN pecypc]. — Pexxum foctymna:
https://www.rsl.ru/.

6. HarmoHanbHas snekTpoHHasi bubaroTeka [OnekTpoHHbIN pecypc]. — Pexxum gocTyna: https:/xn--
90ax2c.xn--plai/viewers/.

7. HatmonasnbHas rardopma OTKpeIToro oopa3oBaHust npoed.ru [Dy1eKTpOHHBIHM pecypc]. — Pexxum
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pocryna: http:/npoed.ru/.

8. DnekTpoHHOe obpa3oBaHue Pecriybsvku BamikopTrocTaH [DneKTpoHHbIN pecypc]. — Pexxum
pocrymna: https://edu.bashkortostan.ru/.

9. WHdopmarmoHHO-11paBoBoy nopTas ["apaHT.py [OneKTpoHHbIN pecypc]. — Pexkum foctyna: http:/
www.garant.ru/.

IIporpaMmMHoe obecrieueHue

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

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

3. ACD/ChemSketch - becrinatHas nuueH3us https://www.acdlabs.com/solutions/academia/

4. Marematruueckuii nakeT Maxima - becruiaTHast muieH3ust
http://maxima.sourceforge.net/ru/index.html

5. Maremaruueckuii nakeT Scalib - BecriaTHast nuiieH3us https://www.scilab.org/about/scilab-open-
source-software

6. Fenix server academy - [ToroBop 6/1 ot 06.09.2018r.

7. YIIP3A "3Oxkonor" 4.0, Mogyns "3actporika v BeicoTa", Mmogynb "I'MC-Crangapt” - [loroBop

Ne33-VIII-2018 ot 30.08.2018r.

Pascalabc, Pascal ABC.NET - BecninatHas imuensus https://pascal-abc.ru, http://pascalabc.net

9. Tlporpamma ajst 06paboTku ssMp crieKTpoB SpinWorks - BecriiaTHast TuLjeH3us
https://fen.nsu.ru/nmr/index.php?option=com_content&view=article&id=3&Itemid=4

®

6. MarepuanbHO-TexHUYecKass 0a3a, HeoOXoAuMasi AJ/Is1 OCYIeCTB/IEHHsI 00pa3oBaTe/IbHOIO
MPOL{ecca Mo AMCIUILIHHE

HavmeHnoBaHue Bup 3anaTumn HaumeHoBaHue 060pyoBaHus,

CrieLiaIu3upOBaHHbIX MpOorpaMMHOro obecrieueHust

ay[IUTOPHH, KAOMHETOB,

naboparopuit

Aypnuropus 11(b®) [na koHcyneraumy, ns Kommytarop d-link , ncrounmnk
KOHTPOJIS1 M aTTeCTaluu becrniepeboiiHOTO NMUTAHUS apc,

KOMITBIOTEPBI B cOOpe, yueOHast
Mebeb, JOCKa.
[TporpammHoe obecrieueHve
1. ACD/ChemSketch
2. MaremaTuyecKui rakeT
Maxima
3. MaremaTtuueckui rakeT
Scalib
4. Fenix server academy
YIIP3A "3Oxomnor" 4.0,
Mogyns "3acTpoiika u
BbIcoTa", Moayns "TUC-
Crangapt"
6. Office Professional Plus
7. Pascalabc,
Pascal ABC.NET
Windows
IIporpamma fJist

v

$© o
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06paboTKY IMp CITeKTPOB
SpinWorks

Aynutopus 23(b®P)

JlekumonHas, CemuHapckas, s
KOHCY/IbTalMH, [I/11 KOHTPO/S U
arrecralyu

Iocka, yueOHasi Me0OeJb,
XUMUYecKasi Tocy/a,
VMHTePaKTHBHAs 10CKa,
MYJIBTUMEIMarpoeKTop, Habop
"HeopraHHKa', Habop
"opraHuka', mKagQ BbITSDKHOH,
yueOHO-MeToAnueCKast
JATeparypa, MeJULIMHCKast
anTeuka, Cpe/iCTBa
MOXKapoTy1LlIeHus], yuebHo-
HarIsiIHbIe KOJUIEeKLMH, YaeOHO-
HarsiIHbIe TI0COCOuS.

Aynutopusi 24(BD)

st xpaHeHus1 060py/[0BaHUS

KommnbroTepsl B cOOpKe, TIPUHTED
canon 2900, BeCbl 371eKTPOHHEIE,
Bech! €B-200.
[TporpammHOe obecrieueHye
1. Office Professional Plus
2. Windows

Aynutopus 30(b®P)

[ln1st caMoCTOSITeNTbHOM PabOTHI

YuebHasi Mebesib, KOMITBIOTEDHI B
cbope, TIpUHTEp canon, yueOHO-
MeToZMueCcKre MaTepHuasbl.
[TporpaMmMHOe obecrieueHHe
1. Office Professional Plus
2. Windows
3. YIIP3A "3Okonor" 4.0,
Mopynsb "3acTpoiika u
BbICcOTA", MOAy/b "I'IC-
Cranpgapt"

YuranbHbid 3a1(PM)

[ln1st caMoCTOSITeNTbHOM PabOTHI

Kcepokc kyosera, mpuHTep canon
Ibp 810, kommbIOTEpHI B COOpE,
yuebHast mebesib Ha 100
MOCaZIOYHBIX MeCT, yueOHO-
MeTO[uUeCK1e MaTepuasbl.
[TporpaMMHOe obecrieueHHe

1. Office Professional Plus

2. Windows
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