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[Iporpamma cocraBieHa B cooTBercTBuM ¢ TpeboBanusimu PI'OC BOmo
HAIPaBJICHUIO IOJATOTOBKU 15.03.05 «KOHCTPYKTOPCKO-TEXHOIOTUUECKOE
o0ecrieueHre MalllMHOCTPOUTENBHBIX POU3BOICTBY.

Agtop(b1) Ky3pmuna O.B., K.X.H., JIOIEHT

[Iporpamma omoOpeHa Ha 3acemaHud KadeApbl TPAHCIIOPTHO-TEXHOJIOTHYECKUX
MaiuH (ripotokost Ne 10 ot 18.05.2019r.).



1. IlepeyeHb NJIAaHUPYEMBIX Pe3yJbTATOB O00y4YeHHsl, COOTHECEHHBIX C
IUVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOeHHsI 00pa3oBaTejibHON nporpammsl (Lean
OCBOCHUS TUCUMILJIMHBI)

1.1. IenstMu OCBOCHUS AUCIHUTIMHBI « XUMUS» SIBJISTFOTCS
- opMHUpOBaHUE COBPEMEHHOT'O €CTECTBEHHOHAYYHOI'0O MUPOBO33PEHHUS;

- OBJIaJicHHe 0a30BBIMU 3HAHUSIMU B O0JaCTH TEOPUM XMUMHUYECKHX MPOIECCOB U
CHUCTEM, a TaKK€ METOJIOB UX aHAJIN3a.

3HaHWE XUMHHM HEOOXOJUMO JUIsi CO3JIlaHusl HaydHoro (QyHJIaMeHTa B
MOJATOTOBKE M JUIsl IUJIOJOTBOPHOW MPAKTUYECKOM JeATeTbHOCTH OakaliaBpa B
00JacTM MAIlIMHOCTpOoeHus. B pe3ynbrare H3ydeHHs Kypca XHUMHH CTYAECHTHI
JOJKHBI 00J1a/1aTh TaKOW COBOKYITHOCTBIO 3HAHUI M YMEHHM, KOTOPbIE JOCTATOYHBI
JUIST  U3y4YEHHUs JPYruxX OOIIEHAYyYHBIX, OOIIETEXHUYECKUX U  CIEelUaIbHBIX
JUCHUTUIMH U JaJbHEUIIIECH TPAKTUYECKON JIESTEIIbHOCTH.

1.2. Kommerennuu oOywaromerocs, (GopmMupyempie B pe3yibTaTe OCBOCHHS
JACLUIIIMHBI

B pesynpraTe n3ydeHns yueOHOH TUCIUILINHBI 00YYarOIINECs TOJKHBI:

=
=
=
~ 5 Conepxanue
§ 5 KOMIIETEHLIUN
=
g (W ee "acTH) 3HaTh Ymets Brnanets
S
A
[IK-13 CIIOCOOHOCTHIO OCHOBHBIE ONpEAETATH METOJaMH pacuera
MPOBOJIUTH TIOJIOKEHUSI XUMHYECKUE CBOMCTBA KAHETUYECKUX U
IKCIIEPUMEHTHI 110 COBpPEMEHHOH TeOpUH JJIEMEHTOB U MX TEPMOTTHAMUYECKUX
3aJJaHHBIM METOJIUKaM, CTPOEHHS aToMa, COCAMHEHUH 110 XapaKTePUCTHK

o0OpabaTsIBaTh U

XHUMHUYECKOU CB3H,

nonoxkeauto B [1CD, ux

XUMHUYCCKHUX peaKuHﬁ,

AHAJIM3UPOBATH OHCPreTUKU U BJIMAHUEC HA CUCTEMY, pacucTa KOHHGHTpaHI/Iﬁ
PE3YJIbTAThI, KHHCTUKH HarpaBJICHUEC PacTBOpPOB U
OTIHCHIBATH XUMHYECKUX XUMHYECKAX KOJIMYECTB

BBINOJIHEHHE HayYHBIX peakiuu, B3aUMO/ICHCTBUH, pearupymromnmx u
HCCIIeIOBaHu, XUMHUYECKOTO KHCJIOTHO-OCHOBHOM oOpazyromuxcst
TOTOBUTH JaHHEIC JUIS | PaBHOBECHUS, TCOPUU XapaxTep Cpemsl, BEIIECTB M0
COCTaBJICHHUS HAYYHBIX pacTBOpOB, BO3MOJKHBIE TOOOYHBIE XUMHYECKOMY
0030poB 1 JNEKTPOXUMHUH, a MPOIIeCChI YpaBHEHHIO, pacdera
Ty OTTKATTHI TaKKe OCHOBHBIC (KOppO3HOHHEIE U 1Ip.) MoKa3aTens
COCJIMHEHUS 1 TIPEJICKa3bIBaTh UX KHCIIOTHOCTH Cpe/Ibl,
3JIEMEHTOB, UX BIIMSTHHIE HA pacuera O/1C n
KJIacCU(PHUKALINIO 1 TEXHOJIOTUYECKHI OKHUCIIUTENIbHO-
XUMHYECKHE Tporiecc, BOCCTaHOBHUTEIbHBIX
TIpeBpaIIeHUS; OKPY’KaIOIIYIO CPENY U | MMOTEHIIHAIOB PEaKIIHH.
npaBuiIa paboThl B YeJloBeKa, NpeasaraTh
XUMHYECKON CHOCO6I)I 3alllUTHI OT
abopaTOPHH H C HUX, a TaKXKe
UMEIOIIMUCS MIPUTOTABINBATH

npubopamu, npaBuiia
odopMIIEHHUS OTYETOB
1o J1a00paTOPHBIM
paboTtam.

pacTBOPHI HYKHOI
KOHILIEHTPAIIUU 1
OTIPEICIISITh €€ JIIOOBIM
JOCTYITHBIM METOIOM
(TuTpoBanue, ¢
HIOMOIIBIO apeoMeTpa




WT.J.), u3MepsTh pH
BOJIHBIX PacTBOPOB
ANEKTPOIUTOB;
MOJIB30BAThCS
OCHOBHBIMU
U3MEPUTEITHLHBIMA
CpencTBaMu
XHMHYCCKOTO
SKCIIEPUMEHTA,
XUMHMUYECKOH MOoCy10H,
TJIAaHUPOBATH
XHUMHYECKUH
SKCIIEPUMEHT,
bopmynupoBartb
BBIBOJIbI HA OCHOBaHUH
MOTyYeHHBIX
pe3yIbTaTOB

chopMUpOBaHHBIE B

2. Mecto nucuuninnbl B cTtpykrype OITOII
JucuuninuHa « XuMus» peanusyercs B pamkax 0a30BOil yacTH y4eOHOTo Iu1aHa

Jliist

IMPOXOKACHUA

pe3yJibTaTe

oOy4Jaromuxcst OYHOM U 3a04HOM (hopM 00yUeHUS.
TVCIIUTITAHBI

V3y4EeHUs

HEOOXOTUMBI

KOMIIETCHIINH,
gucuuminH«MaremaTukay,
«Puzukay/lucuumninriaa «XuMus» SBJISECTCS OCHOBOW ISl JAJIbHEHILETO HU3YYCHUS

TUCHHMIUIMHBL ~ «MarepuajoBeieHHe» W APYTUX  JUCHUINIMH — IpOo(HIIBHOM
HarpaBJICHHOCTH.
3. O0beM aMCHMIJINHBI
OO6masi TPyAOEMKOCTh JUCHMIUIMHBI COCTABISIET 2 3a4€THBIX €IUHHUI] -72
4acoOB, U3 HUX
Cemect | ®opma Pacnpenenenue yacos PI'P | ®opma
oOyuenus | Jlexuun | Jlabopatopusle | IIpaktuyeckue | CamocTosiTenbHas | , KOHTPOJIA
3aHATUSA 3aHATHUA pabota KP,
KII
OYHas 18 18 - 36 - 3a4eT
3a04Has 4 6 - 58 - 3auer

4. Coaep:xanue TUCHUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3jaesiam)

Qunas GopMa 00yueHHs

Tema (pazaen) Pacnpesencaue 4acos Camocrosi- | Dopmupyembie

Jlexiun | JTaGopartopusie | Ipaktnueckne | TCIbHAA EOMITSIC IR
3aHSATHUS 3aHSATUS pabota (o)

1. OcHoBHBIE TOHATUI | 4 4 - 10 IIK-13

3aKOHBI XHMHH.

Ilepnonnueckas cucrema J[.M.

MenneneeBa. CtpoeHue aroma

U CTPOGHUE MOJEKYy1 U

BEIIIECTBA.

2. XuMHIecKas 4 4 - 8 IIK-13




TEPMOJMHAMHUKA. XHUMHUYECKASI

KMHETUKA. XHMHUYECKOEe H

($ha3oBOe paBHOBECHE.

3. OO0mue CBOIiCTBa 6 6 - 10 [IK-13

pacTtBopoB. JlucmepcHble U

KOJUIOUTHBIC CUCTEMBI.

PacTBOpBI HEANEKTPOIUTOB U

3JICKTPOJIUTOB.

4.OKuCIUTETHLHO- 4 4 - 8 IK-13

BOCCTAHOBHUTEIIHHBIC PEaAKITIH

u AIEKTPOXUMUYECKUE

MTPOIIECCHI.

Hroro 18 18 36

3ader -

3aouHas hopma oOydeHus
Tema (pa3znen) Pacrnpenenenue yacos Camocros- | dopmupyembie
Jlexumu | JIaGoparopuere | Ipaxrmueckue | TCIbHAA KOMIIETEHIUA

3aHATHUS 3aHATHUS pabora (kox)

1. OcHOBHBIE IIOHATHS H 1 - - 14 IIK-13

3aKOHBI XUMHH.

ITepnonnueckas cucrema J[.M.

MenneneeBa. CtpoeHue aroma

U CTPOGHHE MOJEKyl |

BEIIIECTBA.

2. XuMu4decKas 1 2 - 14 IIK-13

TepMOAMHAMHKA. XUMHUYECKas

KMHETHUKAa. XMMHYECKOE U

($ha30BOE paBHOBECHE.

3.00m1ue cBOCTBA PaCTBOPOB. 1 2 - 15 IK-13

JucniepcHbie U KOJUTOUIHbBIC

cucreMbl. PacTBopbI

HEAJIEKTPOIUTOB U

AJIEKTPOIUTOB.

4.OKUCIUTETBHO- 1 2 - 15 IK-13

BOCCTAHOBHTEJILHBIE PEAKITUN

U DIIEKTPOXUMHYECKUE

MIPOIIECCHI.

Hroro 4 6 58

3ayer 4

5. Oo0pa3oBaTeibHble TEXHOJIOTHMH, TMPUMEHsieMble TIPU OCBOEHHMU

JTUCHHUILIHHBI




Meronuka npenojaBaHus JUCLUUIUIMHBI M peau3alysi KOMIIETEHTHOCTHOIO
MOJIX0/1a B M3JIOKEHUU U BOCIIPUATHM MaTepuasia MpeayCMaTPUBAET UCIIOJIb30BAHUE
cleqyomux (GopM MpOBENEHUS TPYIIOBBIX, WHINBUAYAIbHBIX, ayJIUTOPHBIX
3aHATHI B COYETAaHWM C BHEAYJUTOPHOM pabOTOW C LEIpl0 (HOPMUPOBAHMS U
pa3BUTHS NPO(ECCUOHATBHBIX HABBIKOB 00YyYatOIUXCSI:

- JlenoBast u/unu ponesas urpa ([IN).

I[lon penoBoM WrpoM TNOHHUMAETCA COBMECTHAA JEATEIBHOCTb TPYIIIbI
OoOy4YaromMXcs U MeJarorn4eckoro pabOTHHUKA O] YIPaBICHUEM I€Jaroru4eckoro
pabOTHHUKA C IIEJIbI0 pEIICHUs y4€OHBIX M MPOPECCHOHAIBHO - OPUEHTHPOBAHHBIX
3aJa4 IyTeM WIPOBOTO MOJCIUPOBAHMUS pEAIbHON NpPOOJEMHONW CHUTyaluu.
[lo3BonsieT  OLEHMBATH yYMEHHE  aHANM3MPOBAaTh W peuiaTb  TUIWYHBIC
npodecCHOHAIIbHBIC 3a/1a49H.

6. IlpakTyeckas MOArOTOBKA

[IpakTHyeckas MOATOTOBKA pealu3yeTcsl MyTEeM IPOBEICHUS MPaKTUYECKHX
3aHATUH, MPEAYCMATPUBAIONINX yJacTHEe OOYYaIOIIMXCS B BBIMOJIHEHUU OTAEITBHBIX
AJIEMEHTOB pPadoT, CBS3aHHBIX C Oyaynied npodeccuoHaIbHON AESTEIbHOCTHIO.
OO0beM 3aHATHI B (hopME MPAKTUYECKON MOATOTOBKM cOcTaBisieT 4 vac. (110 O4YHOMN
dbopme 00yueHus), 2 yac. (1o 3a04Hor popme oOydeHHsl)

Ounas ¢popma 00ydeHusI

Konunu Kon
®dopma UHHKATOpa
Bun 3aparus Tema 3apgaTusa €CTBO o
MIPOBEACHUS JTOCTHKCHHI
IS KOMIICTCHIIMHN
MpakTnyec ['pymmoBas IK-13
Koe KOMaHaHast
3adaHue pabota ¢
aJIeMEHTaMu
JIETIOBOM  UTPBI.
Beinonnenune
. pacueToB u
«PacTBOpBI KHCIIOT, OCHOBaHUHU,
. N MIPUTOTOBJICHUE
coueit u ux CBOIICTBA. .
pacTBopa cepHOM
[TpuroroBnenue pacTBOpOB
KHCJIOTBI
kuciaot».Pemienue  3amau 1o .
2 3aJaHHON
TemaM «CrocoObl  BbIpaKEHUS
KOHLIEHTpaluu
KOHIICHTpAIU1 pacTBOPOB.
u3 Oonee
ONEKTPOIUTHI. I'upponus.
. KOHLICHTPUPOBaH
Bonopoansliil mokazareiby
HOTO, TIpPOBEpKa
pe3yibTaTa
METOJIOM
apeoMeTpuH,
pabora co
CIIPaBOYHOM
JIUTEpaTypoi
MpakTnyec «[anpBaHUYECKHE DIIEMEHTEI. 2 WHponBupyans | TIK-13
Koe DIIEKTPOJIU3. Koppo3sus» Had n
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3ajaHune rpynnosas
KOMaHOHaA
paboTa C
271eMeHTaMin
nenosou
nrpbl. n3
npeanoXXeHH
bIX CpencTB
(Hamucanue AHOIHBIX u cobpaTb
KaTOIHBIX peaxuuii Pa boTato LLINIA
DJICKTPOXUMHUYCCKUX IIPOLICCCOB, raJibBaHn4ec
OIpeieIeHue DJC KU dN1eMEeHT,
TaJIbBAHUYECKUX 3JIEMEHTOB, onpenesinTb
COCTaBIICHHE CXEMBI ero 24C,
rajJibBaHUYCCKHUX Hu pacCyHnTaThb
KOPPO3UOHHBIX 3JIEMEHTOB, TEeOoOpPETNYHECK
pacueTsl 1o 3akony dapajest) oe 3Ha4eHwue,
COCTaBUTb
cxemy
rajlbBaHn4yec
KOro
2/1eMeHTa,
pabora co
CIIPaBOYHOU
JUTEPATYPOU
3aounas ¢gopma o0yueHus
Komnu e
Bun 3anaTus Tema 3aHATHS €CTBO SO HHHHKaTOp%
ST HpOBeHCHHﬂ JOCTHUKCHHUHU
KOMIICTCHIINH
MpakTnyec «[anpBaHUYECKHE DIIEMEHTEI. 2 WHoneBuayanb I1K-13
Koe DneKTpoIn3. Koppo3sus» Had n
3ajaHune (Hanucanue AQHOJTHBIX u rpynnoBas
KAaTOJHBIX peakuui KOMaHOHaA
SIICKTPOXUMHYECKUX TPOIIECCOB, paboTa C
onpeieTIcHUE O/1C 31eMeHTaMu
raJIbBAaHUYECKUX 3JIEMEHTOB, nenoBon
COCTaBJICHHE CXEMBI Nrpbi. n3
raJIbBAaHUYECKUX u npensioXKeHH
KOPPO3UOHHBIX 3JIEMEHTOB, bIX CpencTB
pacueTsl 1o 3akony Dapajes) cobpaTb
paboTatowmnn
raJlbBaHumn4yec
KU 3NEeMeHT,
onpenennTb
ero 24C,
paccynTaThb




TeopeTunyeck
oe 3Hau4eHWune,
COCTaBUTb
cxemy
rajlbBaHn4yec
KOro
3J1eMeHTa,
pabora co
CIIPAaBOYHOM
JIUTEPATYPOU

7. YdeOHO-MeTOAUYECKOEe o0OecledYeHHe CaMOCTOAATEJbHOH PadoThl
CTYEHTOB

CamocrosiTenbHass paboTa CTyIEHTOB MPEAyCMOTpPEHA Y4Y€OHBIM IUIAHOM I10
nucuumuinHe B oobeme 36 yacoB 1o ouHou popme oOyudeHusi, S8 4acoB IO 3a0YHOM
dopme oOyuenus. CamocTosiTenbHass paboTa peanu3yercss B paMKax MNpOrpaMMBbl
OCBOEHUS TUCHUIUIMHBI B CIIEAYIOMUX Gopmax:

- MpopaboOTKa TEMATHKU CAaMOCTOSITETLHON pabOThI;

- HanrcaHue pedepara;

- BBINOJTHEHUE UHAUBUAYAJIbHBIX 3aJIaHUN;

- MMOJrOTOBKA K C/Iaue 3a4yeTa.

B pamkax ydueGHOro Kypca MpeaycMaTpuBalOTCsS BCTPEUU C MPEACTABUTEIIMU
PO UIIBHBIX TPETPHUSITHIA.

CamocrosiTenbHasgs paboTa TMPOBOAUTCS C LENbIO: CHUCTEMATH3alUU U
3aKpEIUICHUST TOJNyYEHHBIX TEOPETUYECKUX 3HAHUW M MPAKTUYECKHX YMEHUH
O0yJaroumxcs; YIIIyONeHUs W PaCIIMpPeHHs] TEOPETUYECKUX 3HAHUN CTYJIEHTOB;
dbopMupOBaHUA YMEHHI HCMIONB30BaTh HOPMATHBHYIO, IPABOBYIO, CIPABOYHYIO
JIOKYMEHTAIMIO, YUeOHYI0 M CIICIUAIbHYIO JIMTEPATypy; Pa3BUTHUS MO3HABATEIbHBIX
CIOCOOHOCTE W  aKTHMBHOCTHM  OOYyYalolIUXCsS: TBOPYECKOW  WHUIMATHBBHI,
CaMOCTOSITEILHOCTH,  OTBETCTBEHHOCTH,  OPTraHW30BAaHHOCTH;  (OPMHUPOBAHUE
CaMOCTOSATEILHOCTH MBIILJICHUS, CrocoOHOCTeM K CaMOpa3BUTHIO,
COBEPIIEHCTBOBAHUIO M CaMOOpraHu3anuu; QopMupoBaHUs MpodhecCuOHATBHBIX
KOMITIETEHIINI; Pa3BUTHIO UCCIIEI0BATEILCKUX YMEHUHN CTYICHTOB.

@®opMbI U BHUIIBI CAMOCTOSITENIbHON PabOTHI CTYIEHTOB: YTEHHE OCHOBHOW U
JIOTIOJIHUTENBHON JIUTEpaTyphl — CaMOCTOSITENIbHOE U3y4YeHHE MaTrepuaia IIo
PEKOMEHTyeMbIM JINTEPATYPHBIM HCTOYHUKAM; paboTa ¢ OMOTMOTEUHBIM KaTaJIOTOM,
CaMOCTOSITENIbHBI  TOA00pP HEOOXOAMMOW JUTEpaTyphbl; paboTa CcO CIOBapeM,
CIPaBOYHUKOM; TIOMCK HeoOxoaumou wuHpOpMamuu B cetu VIHTepHeT;
KOHCTICKTUPOBAaHUE HCTOYHUKOB; pedepupoBaHUE HCTOYHUKOB; COCTABJICHHE
aHHOTAIMI K MPOYUTAHHBIM JINTEPATYPHBIM HUCTOYHHKAM; COCTaBICHHE PElEH3UN U
OT3BIBOB Ha MPOYMTAHHBIM MaTepHall; COCTaBlieHHe 0030pa MyOJIMKAIMiA 10 TeMeE,
COCTaBJICHME W  pa3padoTka TEPMHUHOJIOTMYECKOrO  CIOBaps;  COCTaBJICHUE
XPOHOJOTUYECKOW TalIuIbl; cocTaBiieHne OuoOnuorpadun (6udauorpaduyeckoit
KapTOTEKH); TOJATOTOBKA K PA3IMYHBIM (QopMaM TEKylIed U MPOMEKYTOUHOU
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arrectaud (K TECTUPOBAHUIO, KOHTPOJBHOM paboTe, 3aueTy); BBINOJIHEHUE
JIOMAITHUX KOHTPOJIbHBIX pPabOT; CaMOCTOSTEIbHOE BBHINOJHEHHE MPAKTUYECKUX
3aJaHUi PENpPOAYKTUBHOTO THUIA (OTBETHI HA BOMPOCHI, 3a/1a4H, TECThHI; BHIMOJIHEHNE
TBOPUYECKHUX 3a/IaHHI).

TexHomorus opraHu3aIui CaMOCTOSATEIHLHONW PabOThl 00yUYaIOIIUXCSI BKITFOYAET
UCTIONb30BaHUE WH(POPMAIMOHHBIX W  MaTepPHATBbHO-TEXHHUYECKUX  PECYpCOB
00pa3oBaTeIbHOTO YUpEeXKACHUS: OMOIMOTEKY C YHUTAJbHBIM 3aJI0M, KOMIIBIOTEPHbIC
KJIACChl C BO3MOXHOCTBbIO paboTel B VHTepHer; ayautopuu (KJacchl) s
KOHCYJIbTAIIMOHHOM JIESITeIbHOCTH.

[lepen BbIMONHEHHMEM OOYYAIOMIMMUCS BHEAYAUTOPHOM CaMOCTOSATEIbHOM
paboThl TpernojiaBaresb MPOBOJAUT KOHCYJIHTUPOBAHHE IO BBIMOJIHEHUIO 3a/IaHMS,
KOTOpBIA BKJIIOYAeT LEJdb 3a/aHus, €ro COAEPKAaHUSA, CPOKU BBINOJIHEHHUS,
OpPUEHTHUPOBOYHBIN 00bEM pabOTHI, OCHOBHBIE TPEOOBAHUS K pe3yJbTaTaM PabOThI,
KpUTEpUU OLEHKH. Bo BpeMs BbINOJHEHUS OO0YYalOUIMMUCS BHEAYAUTOPHOMN
CaMOCTOSITENTLHOM pabOThl ¥ MIPU HEOOXOAMMOCTH MPETOAABATENh MOXKET MMPOBOIUTH
WHIMBHUIyaJIbHbBIE U TPYIIOBbIE KOHCYIbTAIIUH.

CamocrosiTenbHass paboTa MOXKET OCYIIECTBIATHCS WHIWBUIYATbHO WU
rpynmaMu o0ydaroluxcs B 3aBUCUMOCTH OT LIEIH, 00beMa, KOHKPETHON TEeMaTHKHU
CaMOCTOSITENTLHOW PabOThI, YPOBHS CIIOKHOCTH, YPOBHSI YMEHUN 00yJatOIINXCsl.

KonTposnb  camocTosiTenbHOM  pabOTBl  CTYASHTOB  MpPEIyCMaTpPUBACT:
COOTHECEHHUE COACPIKAHUS KOHTPOJIS C IeJIIMU 00y4eHHsI; 00bEKTUBHOCTh KOHTPOJIS;
BAJTUAHOCTb KOHTPOJS (COOTBETCTBHE NPEIBSABIAEMBIX 3aJlaHUA TOMY, YTO
mpeanojaraeTcs MpoBEpUTh); AU EepeHInanu0  KOHTPOJIbHO-U3MEPUTETHHBIX

MaTepuaoB.
@opMBI  KOHTPOJS CaMOCTOATEIHHOM palOThl: MPOCMOTP W MPOBEpKa
BBITIOJIHGHUST ~ CAMOCTOATENBHOM  paboOThl  TpemojaBaresieM;  OpraHu3alus

CaMOTIPOBEPKH, B3aMMOIPOBEPKU BBHITIOJIHEHHOTO 3aJaHUsl B TPYIIE; OOCYKICHUE
PE3yNbTATOB BHITTOJIHEHHOW paOOThI HA 3aHATHU; MTPOBEJICHUE MHUCHEMEHHOTO OTPOCa;
MPOBEJICHUE YCTHOTO OIMpOCa; OpraHW3alusl W TPOBEJACHUE WHIUBUIYATBHOTO
coOeceIoBaHus;, OpTaHU3aIis ¥ IPOBEJCHUE COOSCEIOBAHMUS C TPYIIIOMN.

Ne

u/n Bua yueOHo-MeTOAMYeCKOr0 00ecnevyeHust

1 KonTponbHble 3a1anus (BapuaHThI).

2 TecroBble 3a1aHusl.

3. Bompocs! 151 caMOKOHTPOJISL 3HAHUH.

4 TeMBI DOKIIaI0B.

5 3agaHus A1 MOATOTOBKU K MPOMEXYTOYHOM aTTeCTally 110 TUCIMITIIMHE
' (Bompocs! k 3a4ery)

8. ®oHa OULEHOYHBIX CPEeACTB /Jsi NMPOBEIeHUS] TEeKyIlero KOHTPOJIs
yCIeBAeMOCTH, MPOMEKYTOUYHOI ATTECTALMHU 110 UTOraM OCBOEHUS THCIHUIJIMHBI
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8.1. ITacnopT (oH/1a OLIEHOYHBIX CPEACTB

Koz,
HAaNMCHOBAHHEC
KOMIIECTCHIITUU

Texnomnorus
(dhopmupoBaHus
KOMITETEHIIHHI

INokazaTenu gOCTUKEHHS 3a1aHHOTO
YPOBHSI OCBOCHHSI KOMIIETCHIIUH U
KPUTEPUH OLICHUBAHUS

Croco0b1 1 cpeacTBa

OLICHUBaHHSI YPOBHS

c(hOpMHUPOBAHHOCTH
KOMITETEHIHU
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IK-13

CITOCOOHOCTHIO
MPOBOJIUTH
JKCIEPUMEHTBI
1o 3a1aHHBIM
METOIMKAM,
oOpabaTbIBaTh U
aHAJIM3UPOBAThH
PE3YJIbTATHI,
OINCHIBATh
BBITTIOJTHCHHUC
Hay‘IHI)IX
HCCJICIOBAaHUH,
TOTOBUTH JTAHHBIE
JUISL COCTaBIICHHMS
HAYYHBIX
0030poB u
myOnuKanmit

JIeKLIHSI,
nabopaTopHbIe3aH
SITHSL,CAMOCTOSITEN
bHas paboTa

3HaTh:  3HACTOCHOBHBIC  IIOJIOXKCHUS
COBPEMEHHOW TEOPUU CTPOCHHUSI aToMa,
XUMHYECKOM  CBSI3W,  DHEPreTHKH U
KUHETUKU XUMHYECKUX PpeaKIuii,
XUMHUYECKOT'O

paBHOBECH, TCOPUU

pacTBOpOB, JJCKTPOXHUMHHU, a TaKKe
OCHOBHEIE COEIMHEHHS DJJIEMEHTOB, MX
KI1accu(UKAIIIO "
npaBuwia  paboTel B

nabopaTopun u c

XUMHYECKHE
TIpEBPAILCHHUS;
XUMHUYECKON
UMEIOIMMUCA ~ NIpHOOpaMH,  IIpaBHiIa
opOpMIICHHS OTYETOB IO JIAOOPATOPHBIM
paboTaM, HO HE MOHUMAET HUX MOJHOCTBHIO
1 JIOITYCKAaeT OUIMOKH B MX MHTEPIIPETALNT
" MPUMEHCHUU.

YMeThb:
OTIPEIETATh

MPUHITUITAATEHO yMeeT
XUMHYECKUC CBOWCTBa
3JIEMEHTOB M WX COCOUHCHHH  IIO
nojgoxkennio B IICD, ux BiusAHME Ha
CHUCTEMy,  HANpaBICHUC  XUMHYCCKHX
B3aMMOICHCTBUH, KUCIIOTHO-OCHOBHOM
XapakTep Cpeabl, BO3MOXKHBIE MOOOYHBIE
mporeccel  (KOppO3WOHHBIE U JAp.) H
MpeCKa3bIBaTh 1504
TEXHOJIOTHICCKUH TPOIIECC, OKPYKAIOIIYIO

BIIUAHHC Ha

cpely W ueloBeKa, MpeajaraTth CIoCOObI
3alIUTHl OT HUX, a TAK)Ke IPUTOTABIMBAThH
pacTBOpPbl HYXHOW  KOHIIGHTpalud U
ONIPEICTATh €€ JOCTYITHBIM
MeTOOM  (TUTpOBaHHE, C  IIOMOILBIO
apeomerpa M T.1.), u3MepsaTh pH BOmHBIX

JIFOOBIM

pPacTBOPOB AJIEKTPOIUTOB; IIOJIb30BATHCS
OCHOBHBIMH N3MEPUTENbHBIMU
CPEACTBAMH XHMHUYECKOTO JIKCIICPUMEHTA,
XMMHUYECKOM  TOCYIOH,  IUIaHUPOBATh
XUMUYECKUH JKCIIEPUMEHT,
(GbopMyIHpOBaTh BBIBOJIBI HAa OCHOBaHUH
MOJTYYEHHBIX PEe3yJIbTaTOB, HO IOMYyCKaeT
rpyObie OommOKH B BEIOOpE HMCXOOHBIX WU
CHPaBOYHBIX JAHHBIX ISl PEIICHHS DTHX

3aaady.

BJIaAeTh HaBbIKAMH / OnbITOM

NeATCJIBHOCTH YaCTU4YHO BJIaCCT
O6H.II/IMI/IMCTO}IaMI/I pacue€Ta KHHCTUYCCKUX
n  TCPMOJAUMHAMHUYCCKUX  XAPAKTCPHUCTUK
XUMHYCCKHUX peaKHHﬁ, pacyera

KOHHeHTpaHI/Iﬁ paCTBOpPOB U KOJHUYCCTB

Keic-3a7a4a,
KOHTPOJIbHAaA
paboTa, KpyTIsIit
CTOJX (AUCKyCCH,
MTOJIEMHKA, JTHUCIYT,
nebaTel), pabodas
TeTpaab, pedepar,
YCTHBIH onpoc
(cobecenoBanue),
TECT.

PECArMpyIONUX U 06pa%vmnmxc91 BCINECTB
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3HATh: 3HACT JOCTATOYHO MOJHOOCHOBHBIE
THIOJIOKCHUS COBPEMEHHOMN TEOpUH
CTPOCHHS aTOMa, XHMHYECKOH CBSI3H,
SHEPTeTHKA W KHHETUKH XHUMHYECKUX
peakuuii, XMMHYECKOrO  PaBHOBECHS,
TEOPUU PACTBOPOB, JJIEKTPOXMMHH, a
TaKKe OCHOBHBIC COCIMHCHUS JJIEMEHTOB,
UX  KIAacCHQUKAIMI0O W XUMHYCCKHE
NpeBpallleHns;  NpaBwia  paboOThl B
XHUMUYECKOM nabopaTopuu " c
UMEIOIMMUCA ~ NpuOOpaMHu,  IpaBHiIa
opOpMIICHHS OTYETOB IO JIAOOPAaTOPHBIM
paboTraM, HO JOIyCKaeT HE3HAYUTEIbHBIC
omMOKA B HMX  HUHTCPOpETaUMHd U
MPUMECHCHUU.

yMeThb: YyMEeT TIPABWIEHO OIPEIeNATh
XUMHYECKHE CBOMCTBA DJJIEMEHTOB U HX
coeauHeHud o monoxeHuw B IICH, ux
BIMSIHAE HAa CHUCTEMy, HalpaBJICHUE
XUMHUYECKUX B3aUMOJECHCTBUN, KHCIOTHO-
OCHOBHOHM XapakTep cpefbl, BO3MOXKHbIE
moOOYHBIE MPOIECCH (KOPPO3UOHHBIE U
Ip.) W TpeacKa3plBaTh WX BIHMSHHE Ha
TEXHOJIOTHYECKUH TPOLIECC, OKPYKAIOIITYIO
Cpey W dYellOBeKa, MpeIiaraTh CIIOCOOBI
3alllMThl OT HUX, a TAaKXKE MPUTOTABIUBATh
pacTBOpbl  HYXKHOW  KOHLEHTpAaLUU U
ompeneniTh ee  JIOOBIM  JOCTYIHBIM
METOZOM  (THTPOBaHHE, C  TIOMOIIBIO
apeoMeTpa W T.1.), U3MepiaTh pH BOTHBIX
PacTBOpPOB DJIEKTPOJIMUTOB; IMOJIB30BATHCS
OCHOBHBIMU HU3MEPUTEILHBIMU
CpPEICTBAMU XHMHYECKOTO JKCIIEPUMEHTA,
XUMHUYECKOM  IOCYIOM,  IUIAHUPOBATh
XUMUYECKUM SKCIIEPUMEHT,
(hopMyIHpOBATh BHIBOABI HAa OCHOBAaHUH
TIOJIYYCHHBIX Pe3yJbTaTOB, HO OIMIMOAETCs
B BI)I60pe HUCXOOHBIX W  CIHPABOYHBIX
JAHHBIX JUTS PEIICHHUS ITHUX 3a/1ad.

BJIAaACTh HaBbIKAMH / OnbITOM

JeATeJIbHOCTH: BJIQICETMETOIaMHU
pacuera KHHETUYECKUX u
TEPMOJUHAMUYECKHUX XapaKTEepUCTUK
XUMHUYECKHUX peakiui, pacuera

KOHIIGHTPAIlMil pPacTBOPOB U KOJIMYECTB
pearupyromix 1 o0pa3yIoIuXcsl BEIECTB

Keic-3a7a4a,
KOHTPOJIbHAaA
paboTa, KpyTIsIit
CTOJX (AUCKyCCH,
MTOJIEMHKA, JTHUCIYT,
nebaTel), pabodas
TeTpaab, pedepar,
YCTHBIH onpoc
(cobecenoBanue),
TECT.

no xuMuydkoMmy ypaBHEHHIO, pacuera




3HaTh: 3HAeT TDIyOOKO H  MOJIHOBCE
OCHOBHBIE  TIOJIOKEHUS  COBPEMEHHOI
TEOPUHM CTPOCHUS aTOMa, XUMHYECKOH
CBSI3H, JHEPTeTHKM M KHHETHKH
XUMHUYCCKHUX peaKHHﬁ, XUMHUYECKOT'O
paBHOBeCHSI, TEOPHH pacTBoOpoOB,
JNEKTPOXMMHUM, & TaKKe  OCHOBHBIC
COCIUHEHUS JJIEMEHTOB, ux
KJ1acCU(UKAIIIO u XUMHYCCKHEC
mpeBpalieHus;  mpaBwia  paboTel B
XAMU9IECKOI nabopaTtopun u c
UMEIOLIUMHCS ~ mpubopamu,  IpaBuiia
oopMIIeHHST OTYETOB MO J1aGOPATOPHBIM
paboTam, MPaBUIIBHO UX HHTEPIPETUPYET
U NIPUMEHSET.

YMeETh: MPAaBUIBHO OTIpENIeNATh
XUMUYECKHE CBOMCTBA JIIEMEHTOB U HX
coenquHeHnid mo mnoaokenuro B [ICD, ux
BIMSHHE Ha CHCTeMY, HalpaBlieHUE
XUMHUYECKHX B3aUMOJICHCTBHM, KHCIOTHO-
OCHOBHOH XapakTep CpelIbl, BO3MOXKHBIC
MOOOYHBIEC MPOIECCHl (KOPPO3UOHHBIE U
Jp.) W TpeacKa3plBaTh WX BIHMSHHE Ha
TEXHOJIOTUYECKHI TPOIECC, OKPYIKAFOIIYIO
Cpelly M YeloBeKa, Mpeaiarath CIOCOObI
3alIMThl OT HUX, a4 TAKXKC HpI/IFOTaBHI/IBaTI)
pacTBOpbl  HYXKHOW  KOHLEHTpAaLUU U
ONpefieIsiTh €€ JIIOOBIM  JOCTYIHBIM
METOOM  (TUTPOBaHHE, C  TOMOIIBIO
apeoMeTpa U T.JI.), u3Mepiath pH BOTHBIX
PACTBOPOB 3JIEKTPOJIATOB; IOJH30BATHCS
OCHOBHBIMU HW3MEPHUTEITbHBIMU
CPEICTBAMH XMMHYECKOTO JKCIICPUMEHTA,
XAMHAYECKOH  TIOCYNOH,  IUTAaHHPOBATH
XUMUYCCKHI AKCIICPUMEHT,
(hopMyIHpPOBaTh BHIBOABI HAa OCHOBAaHUH
HOHy‘IeHHLIX pe3yHBTaTOB

BJIAJETh HABBIKAMH /  ONBITOM
AeATETbHOCTH: BIaJEeT
YITyOJIeHHBIMUMETOJaMU pacuera
KMHETUYECKUX U TEPMOIUMHAMHYECKUX
XapaKTEepUCTUK XMMHUYECKHX PEaKIHUH,
pacdyera KOHLEHTpAallMd pacTBOPOB U
KOJINYECTB pearupyromux u
00pa3yronmxcs BEIECTB 0 XUMHUIECKOMY

YpaBHEHHIO, pacyera MOKa3aTest
KHUCIIOTHOCTH cpenpl, pacuera JOJC u
OKHUCIUTCIIBbHO- BOCCTAHOBUTCIIBHBIX

Keic-3a7a4a,
KOHTPOJIbHAaA
paboTa, KpyTIsIit
CTOJX (AUCKyCCH,
MTOJIEMHKA, JTHUCIYT,
nebaTel), pabodas
TeTpaab, pedepar,
YCTHBIH onpoc
(cobecenoBanue),
TECT.
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Jransl (GopMHPOBaHMS KoMIeTeHHMHA B mpouecce ocBoenust OIIOII
IPsIMO CBSI3aHBI C MECTOM JIMCLIMILIMH B 00pa30BaTesIbHON Mporpamme. Kaxkaplii aram
(GopMHpOBaHUS KOMIETEHIIMH, XapaKTepU3yeTCs ONpPEIEICHHbIMU 3HAHUSMH,
YMEHHMSIMA W HaBblKaMU W (WIM) OMNBITOM NOpO(ECcCHOHATBLHON AESTEIBLHOCTH,
KOTOpPBIE  OLEHMBAIOTCS B  IIPOLECCE TEKYUIErO0 KOHTPOJISI  yCIEBAEMOCTH,
MPOMEKYTOUHON aTTeCTallMM MO JUCUUIUIMHE (MPaKTHKE) U B IMPOLIECCE MTOrOBOU
aTTECTalUM.

Jucunminaa « XuMus» SBJIAETCS HAYaJIbHBIM 3TAllOM KOMILJIEKCA TUCIUIUINH,
B XOJI€ U3YUYEHUS KOTOPBIX Y CTYJIEHTOB (hopmupyrorcst komneteHuu [1K-13.

@opMHpPOBAHUE YKA3aHHOW KOMIIETEHUMU MPOUCXOAUT TMPU HU3YYEHUU
TUCIUTUIMH ~ «be30MmacHOCTh  JKU3HEACSITEIIBHOCTHY),  «JKOJOTUs», «YueOHas
MPAKTUKA: O3HAKOMUTENbHAS TMPaKTHKa», «Y4eOHas MpaKTUKA: TEXHOJIOTHYECKas
(IPOEKTHO-TEXHOJIOTHYECKAs ) PAKTUKA.

3aBepmiaetcs pabora 1O (QOPMUPOBAHUIO Y CTYIACHTOB YKa3aHHBIX
KOMIIETEHIIMA B XoJel 0CyapCTBEHHOW WTOrOBOM AaTTECTAllMH: IMOJTOTOBKA K
MPOLIEYPE 3aIIUTHI U 3a1IUTa BBIITYCKHOW KBATU(PUKALIMOHHON paOOTHI.

HtoroBas ouenka chopmupoBanHoctu komnereHuui [1K-13onpenensiercs B
MIEpUOJ MOJATOTOBKH M CIa4l FOCYIapCTBEHHOTO SK3aMEHa.

B npouecce udyyeHusi IMCUMILVIMHBI, KOMIIETEHIIUN Tak:Ke GopMUpYIOTCS
MO0J3TAIHO.

OcHoBHbIMH 3Taniamu  (GopmupoBanusi [IK-13mpu u3ydeHHH IUCHUILTAHBI
«XuUMUsH SBISAETCS MOCIEN0BATENIBHOE U3YUEHUE COJIEPKATEIBbHO CB3AHHBIX MEXIY
co0oil TeM y4eOHbIX 3aHATUN. M3ydeHue KaxaoW TeMbl MPEAroJaraeT OBIIaJCHUE
CTYJIEHTaMU HEOOXOUMBIMH JAECKPUNITOPAMHU (COCTABJISIONMMU) KOMITETeHINH. {7151
OLIEHKH YpOBHA C(HOPMHUPOBAHHOCTH KOMIIETEHUUH B TMPOLECCe H3yUEHUs
JUCLHUIUIMHBI TIPEyCMOTPEHO IMPOBEACHUE TEKYILIEro KOHTPOJS YCIEBAEMOCTU IIO
TeMaM (paszzaesiaM) AMCLUIUIMHBI U MPOMEXYTOYHOM aTTECTALMM 10 JAUCLMIUIMHE —
3a4er.
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8.2. KoHTpo/IbHBIC 3aJaHMA W MaTepHajbl, HEOOXOAMMBIE I OLEHKH
3HAHUMH, yMeHHMii ¥ HABBIKOB U (MJIH) ONBITA /IeSITEIbHOCTH, XapaKTePU3yIOLIHUX
Tanbl (GopMHPOBAHUA KOMIIETEHUMI B Ipolecce 0CBOeHHMsI 00pa3oBaTeIbHOM
NMPOrpaMMbl

8.2.1. KoHuTpoibHble Bompocbl 1o TemaM (pa3genaMm) s
onpoca/codece10BAHUS HA 3aHATUAX

Tewma (pazgen) Bompocsr
1. Pemenue 3amady 1O  MPUMEHEHUIO
OCHOBHBIX 3aKOHOB (onpenencHue

KOJIMYECTBA BEUIECTBA 4YEpe3 MOIIPHYIO

MacCy U MOJpHBIA  00BeM,  3aKOH

SKBUBAJIEHTOB, pacueT MO0 XUMHYECKUM

dbopMmynam, M0 XUMHUYECKUM YPaBHEHUSIM).

2. OmpeneneHue cocTaBa sjapa aroMa,

COCTaBIICHUE AJIEKTPOHHON (POpMYIBI aToma.

KBanToBbIE UnCTA.

3. OObsiCHEHHE CBSI3U MEXAY MOJ0KECHHEM
1. OcHOBHBIE TOHATUS M 3aKOHBI XUMHHU. | oemeHTa B [ICD  u®  snekTpoHHOM

[Tepuomuueckass cuctema JI.M. MeHnneneesa. | KoHGUTYpaIMel ero aToMOB.

Crpoenune aromMa u cTpoeHue Mosiekydl U | 4.  CpaBHEHHUE  CTENEHM  TPOSBICHUS
BEIIIECTBA. METaNTNYEeCKUX u HEMETAITTTYECKUX
CBOWCTB.

5. Ilepuomuueckass 3aBHCHUMOCTh BEIUYHH
SHEPTUl HWOHMW3ALUM, DJHEPTrUU  CPOJCTBA
CpOACTBa K AJIEKTPOHY,
ANEKTPOOTPUIIATETLHOCTH.

6. OmpeneneHue TUNA XUMHYECKOM CBSI3H,
M300paKeHHNE CXEMBbI MEPEKPBIBAHUS AaTOMHBIX
opOuTajgeii ®  OmNpelaeiIeHHE TIeOMETPUH
MOJIEKYJIbl C YY€TOM THOPUAN3ALUNA aTOMHBIX

opOuTasiei.
2. Xumu4aeckas TepMoauHaMuKa. | 1. Pacyer M3MeHEHMN TEpMOIMHAMHUYECKUX
XumHuueckass KHHETUKa. XUMHUYeckoe U ¢a3oBoe | pyHKIMH  coctosHus  (3HTanenuu  AH,
paBHOBECHE. saTponmu AS, cBoOomHO# sHeprum ['nOOca

AG). DkcnepuMeHTalbHOE  OINpeneeHue
termoBoro  3¢ddexkra  (AH), merommka

oTpe/ieIeHHs, naboparopHoe 51
MIPOU3BOICTBEHHOE 00OPYIOBaHHE.
2. Onpenenenue 3K30- Ui

IHJIOTEPMUIECCKOTO XapaKTepa peakluu II0
peanuuHe AH.
3. [Iporuo3upoBanue BO3MOXKHOCTH
CaMOTIPOU3BOIBLHOTO MPOTEKAHUS PEAKIIMU TI0
Beanunue AG.
4. CocTaBlIcHHE KWHETUYECKOTO YpaBHEHUS
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Tewma (pazaen)

Bomnpocel

XMMUYECKOM  peaklu, BBIYHCICHUS IO
KUHETHYCCKOMY YPaBHCHHIO JIEHCTBHS Macc
(3aBUCHUMOCTh CKOPOCTH OT KOHIICHTPAIUH
pearenToB) u 1o ¢opmyne Bant-Todda
(3aBHCHMOCTH CKOPOCTH OT TEMIIEPaTyphl).

5. OmnpeneneHue HampaBiICHUST CMEIICHUS
XMMUYECKOTO PABHOBECUS TIPU W3MCHECHUU
BHEIIIHUX YCJIOBHUW HAa OCHOBAHUHU TMPHHIIUIA
Jle-Ulatenbe.

6. CocraBiieHUE BBIPAXKECHUS ISl KOHCTAHTHI
paBHOBecusi.  Pacuer  paBHOBECHBIX U
MCXOJHBIX KOHIICHTPAIMi BEIIECTB, pacyer
PaBHOBECHOTO COCTaBa PEAKIIMOHHOW CMECH.

3. O6mume cBoiicTBa pacTBOpoB. JlucnepcHble
u KOJIJIOUIHBIC CHCTEMBI. PaCTBOpI)I

HCIJICKTPOJIUTOB U 3JICKTPOJIUTOB.

1. Pacuer u mepecyer KOHIEHTpaLUH
pacTBOpoB (MaccoBasi, 00beMHasi U MOJIbHas

J0JIA, MOJIApHas u HOpMaJIbHasA
KOHIOCHTpAaluu, MOJJIAJIBHOCTD, TI/ITp) .
3KCHCpI/IMCHTaHI>HOG OMMpCaACIICHUC

KOHIICHTpAIIMH PAcTBOPOB J1a0OpPaTOPHBIMHU
METOIaMH.

2. DNEeKTPOIUTHIH HEDJICKTPOJIUTHI.
Omnpenenenue xapakTepa dJEKTPOIUTA MO €T0
cuie (CUIbHBIC, CPEHUE U CIIa0bIC).

3. CocraBiieHH€ BBIPXKEHUS ISl KOHCTAHTHI

Aucconrualnmn ciaboro QJICKTPOJINTA,
pemieHUC 3aaa4 Ha pPacdCT KOHCTAHT H
CTCIICHHU Jucconuanumn 110 3aKOHY

pazbapnenus OcTBalibja.

4.  CocraBneHrne  HOHHO-MOJEKYJISPHBIX
YpaBHEHUH peakiuuili B pacTBope (MOHHO-
oOMeHHOe B3aUMOJICHCTBUS MEXIY
pacTBOpamH 3JEKTPOJINTOB, TUAPOIU3 U JIp.).
5. Pacuer pH pacTBOpOB CHIIBHBIX M CIaOBIX
WIEKTPOJIUTOB € YYETOM JUCCOLMALMHU H
TUAPOIIN3A. DKCNIEpUMEHTAIIBHOE
onpeneinenne pH wmeromamu  BU3yaJdbHOU
KOJIOpUMETPUH U Tipu oMo pH/nonomepa.

4. OKHUCIUTENBHO-BOCCTAHOBUTEILHBIE
PEAKIIMU U AJICKTPOXUMHYECKHE MTPOIECCHI.

1. Onpenenenue CTENeHU OKUCIEHHSI aTOMOB
B COGOMHEHMM W  MPOTHO3HPOBAHHE
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX CBOWCTB
COCMHEHH B 3aBUCUMOCTH OT CTENEHU
OKHCJICHHsS ~ arOMOB  (BBICIIAs,  HH3IIAs,
MIPOMEXKYTOUHAS).

2. CocraBieHue D3JEKTPOHHBIX YypaBHEHUMN
MPOLIECCOB OKUCICHHS M BOCCTAaHOBJIEHHUS,
paccTaHoBKa KOX(PQHUIMCHTOB B ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIHHON peaKINU
METOZIOM AJIEKTPOHHOIO 0OajaHca M METOIOM
MOy PEAKITHIA.
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Tewma (pazaen) Bomnpocsl

3. IIporuo3upoBaHue MOBeIECHUSI METAILJIOB B
JNEKTPOXUMUYECKOM  CUCTEME MO0  HMX
MOJIOKEHUIO B Tabmuie  CTaHAapTHBIX
ANEKTPOAHBIX TOTEHIIUAJIOB.

4. CocraBieHue OHIEKTPOHHBIX YpaBHEHUH
aHOAHOIO M KAaTOJHOIO  IIPOLIECCOB,
MPOUCXOIAIINX MpU paboTe XUMHYECKOTO
HMCTOYHUKA TOKa, npu KOHTaKTHOM
AIIEKTPOXUMHUECKOM KOpPO3HH, npu
ANIEKTPOIN3€ BOJHBIX PACTBOPOB U 3alUCh
obmiero pabodero ypaBHEHHs. XHUMHYECKHIA
SKCHEPUMEHT IO IIPOBEICHUIO 3JIEKTPOJIN3A B
1ab0paTOPHBIX YCIIOBUSIX, OTIINYHUe
00opyaoBaHuUs JUISt AIIEKTPOIU3HBIX
YCTaHOBOK B ITPOU3BOACTBEHHBIX YCIOBUSX.

5. CocraBieHue AMEKTPOXUMHUECKON CXEeMBbI
raJbBaHUYECKOTO AIIEMEHTA, pacuer
ANMEKTPOAHBIX TOTCHITHAIOB IO YpPaBHEHHIO
Hepucra u snekrponsmwxkymieit cuibl (31C)
raJlbBaHUYECKOTO 3JIEMEHTA.

6. Pacuer macc (mns razoB - 0OBEMOB)
BEILIECTB, BBIACIAIONIMXCA Ha BIIEKTPOAAX B
polecce EKTPoIn3a 1o 3akoHy Papajes.

LWkana oueHMBaHUA OTBETOB HA BONPOCHI

LLIkana oueHnBaHMA KpMTepMM oueHunBaHUA

OO6yuarommiicst TIy00KO U COJIepPKATEIIbHO PACKPBIBAET OTBET HA

«OTNnYHO» o o
KaX/Iblii TEOpEeTUYEeCKUi BONPOC, HE AOMYyCTHB OMIMOOK. OTBeT
HOCHUT Pa3BEPHYTHIM U UCUEPIIBIBAIOIINN XapaKTep.
X OOyuaronuiicss B 1IEJIOM PAaCKPBIBAET TEOPETUUECKHUE BOIPOCHI,
«XopoLo»

OJHAKO OTBET XOTs Obl Ha OAVH W3 HUX HEC HOCHUT Pa3BECPHYTOI'o U
HCUCPIBIBAOIICTO XapaKTCpa.

OO0yJaromuiics B IIEJIOM PACKPBIBAET TEOPETHUECKUE BOIIPOCHI U
«Y,0BN1€TBOPUTE/ILHO» JOMyCKaeT pAd  HETOYHOCTEeH, (parMeHTapHO  pacKpbIBaeT
COJIep’)KaHUE TEOPETUYECKHX BOMPOCOB MM HX PaCKpbIBAaeT
COACPIKATCIbHO, HO JOIIYCKAas 3HAYUTCIbHBIC HCTOYHOCTH.

«HeynoBNETBOPUTENBHO» OOyuaromuiics He 3HAaeT OTBETOB Ha  IOCTaBJICHHbBIE
TEOPETUYECKHUE BOIIPOCHI.

8.2.2. Tembl a5 nokaanoB(pedeparon)

1. AncopOeHThI U MOHHBIE OOMEHHUKH B MPOLIECCAX OYMCTKU MPUPOJHBIX U CTOYHBIX
BOJ.
2. OCHOBBI KpUCTAJUNIOXUMHUYECKOTO TH3alHa.
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3. CBEpXKHCIIOTHI U CBEPXOCHOBAHUSI.

4. KoopIMHALIMOHHBIE COEIMHEHUSI B COBPEMEHHOMN aHATUTUYECKOU MPAKTUKE.

5. KoopauHanimoHHbIE COEUHEHNS B )KUBBIX OpraHu3Max.

6. Heoprannueckue OuomaTtepuarnsl.

7. HanoMaTepuanbl Ha OCHOBE yTJIEpOJa.

8. X¥Mus B HHTEPECAX YCTOMYMBOIO PAa3BUTHSI, WIIH «3EJICHAS» XUMUSL.

9. MoHHBIE KUIKOCTH — HOBBIM KJIACC YKOJOTUYECKH YUCTHIX PACTBOPUTEIICH.

10. ®ymniepeHbl: METOIbl MOTYUYEHHUS, OUUCTKA, CPEpbl TPUMEHEHUSI.

11. Yraepoaubsie HAHOTPYOKH: MOJTyYEHHE U CBOMCTBA.

12. BO3MOXHOCTH ¥ IEPCIEKTUBBI KOMIIBIOTEPHOW XUMHUH.

13. 3011b-reap METObI MOTYYEHUSI HEOPTAHMYECKUXHAHOMATEPHAIIOB.

14. T'ubpuanble MaTepuanbl 1 KOMIIO3UTHl HA OCHOBE HEOPTaHUYECKUX COEIUHEHUH.
15. Coenunenus BHeAPEHUS B rpaduT: MOITyUYeHHE, CBOICTBA, IPUMEHEHHE.

16. I'padiexc — matepuan Ha OCHOBE IUCIIEPCHOTO rpaduTa: TEXHOJOTHS, CBONCTBA,
IIPUMEHEHHUE.

17. YrnepoaHele BOIOKHA — XUMUYECKHUE IPUHITUIIBI IIOJIYYEHUS, IPUMEHEHHE.

18. CuHTeTHYECKHE U HaHOAIMa3bl: TIOJyYeHHE, CBOMCTBA, c(hepbl MPUMEHEHHS.

19. XvMus nonumMepHBIX MPOBOJHUKOB U IUDJIEKTPUKOB.

20. [IpumeHEHNE HEDNIEKTPOIUTOB B TEXHHUKE.

21. Xumuueckuit 9KCIICPUMCHT KaK MCTO/J] HAYYHOI'O ITIO3HAHUA.
22. KOMHBIOTCPHOG MOACIUPOBAHUC KAK YaCTh XUMHUYCCKOI'O KCIICPUMCHTA.

[IIkana oneHUBaAHUSA

[[Ixana oneHUBaHUA Kputepuu ornennBanus

OOyuatomuiicss TTyOOKO W COJEPKATEIbHO PACKPHIBAET TEMY

«OTIMIHOY» N
JOKJIaJa, HE JOMyCTHB OMHUOOK. OTBET HOCUT pa3BEepHYTHIH U
HWCYEPIBIBAIOIINHN XapakTep.
OOyJaromuiicsi B IIEJIOM PACKPBIBACT TEMY ITOKJIaaa, OJIHAKO
«Xopomo»

OTBET XOTS OBl Ha OIVH W3 HHUX HC HOCHUT PA3BCPHYTOro H
HCUCPIBIBAOIICTO XAPAKTEPA.

OOyuaromuiics B 11€JIOM PacKpbIBaeT TEMY J0KJIAAa U JOMYCKAeT
«Y I0BJIETBOPUTEIILHO psA HETOYHOCTeH, (parMEeHTapHO pacKphIBaeT COJEpKAaHUE
TEOPETUYECKUX BOMPOCOB MM MX PACKPBIBAET COAEPKATEIbHO, HO
JIONyCKasl 3HAYUTENIbHbIE HETOYHOCTH.

((HCy,HOBHCTBOpI/ITCJ'ILHO»

OOyuaromuiicsi He BiIa/ieeT BIOpaHHOM TeMoi

8.2.3. OueHo4YHbBIE CPEeICTBA OCTATOYHBIX 3HAHUI (TECT)
1. MakcuManbHOE YHUCIIO HECTIAPEHHBIX AIIEKTPOHOB Ha p-OpOUTANISIX COCTABIISIET. ..
a)7; 6)3; B)4; 1)6.
2. DnexTpoHHAast KOHPUTYpAIUsi OCHOBHOTO COCTOSIHHSI BaJICHTHOTO YHEPTETUYECKOTO
yposHs 3d°4s” coOTBETCTBYET HOHY...
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a) Ni*"; 6) Cr*"; B) Mn*"; r) Fe*'.

3. Yncno HEUTPOHOB COBMNAAAET C YUCIOM IIPOTOHOB B SJIPE aToMa U30TOIA...

a) '%C; 06) "F; B)*'1sP; r)*Na.

4. DnemeHT, 00pa3yoIMidl KHCI0Ty ¢ xumudeckon ¢popmynoil H.O0s;, HaxoauTcs B
maBHOU noarpynne  rpynnsl 1ICO.

a)IV; 6) VI; B) V; r) VIL

5. B psany H,Si105 — H;PO4 — H,SO4 cuna kucnor ....

a) yObIBaeT; 0) U3MEHSETCS MEPUOANYECCKH; B) BO3pACTACT; T') HE U3MEHSETCS.

6. J1J1st MpOCTHIX BELIECTB XapaKTEPHbI CIETYIOUIUE TUITBI XUMUYECKOU CBSI3U. ..

a) UOHHAs W MeTa/uinyeckas; 0) KOBaJIeHTHAs HEMOJIApHAs W MeTajuInyecKas; B)
KOBAJICHTHAsI HEMOJIIPHAsI U HIOHHAS; T) KOBAJIEHTHAS MOJIIPHAS U METaJUIMYeCKasl.

7. B y351ax KpUCTAJUIMYECKON PEILIETKA HUTPATa HAaTPUsI HAXOIATCH ...

a) atombl Na, N u O; 0) wonsl Na* u NO;; B) arombl Na u mosiekyiasl NO,; 1)
MouteKysbl NaNO:s.

8. KucimoTHbpIMH SIBIISIOTCS TUAPOKCHU/IBL. ..

a) cepsl (VI); 6) onora (IV); B) xxeneza (I11); 1) kamus (I).

9. Kucnoroi, koTopasi He 00pa3yeT KUCIbIX COJIEH, SABISETCA. ..

a) oprodocdopHas; 0) XJIOPOBOJIOPOJHAS;, B) CEpHAsi; T) CEPHUCTAS.

10. dna waxoxaenus ASspeakuun 2C,Hyqy + 50,0 = 4COyr + 2H2O crienyer
BOCIIOJIb30BAThCS POPMYJION ...

a) AS®295 = AS°UCOx) + ASUH2000) - ASUCoHawm) - ASUOa);

0) AS®29s = 45°UCOx) + 28°(H2000) - 25°ACoHaw) - 58°AOa);

B) AS9s = 45°ACOxn)) + 25°AH2000) - 25°ACoHaowy);

) AS®0s = 4AS°(COxn) + 2AS°A(H200x0) - 2AS°(CoHay) -

11. 1t momyuenus 1132 xJIx terna no peakuuu 2NOry + Oy <> 2NOxry (AH°=-566
k/[/M0I1b) HEOOXOMUMO 3aTpaTuTh _ JUTpa(OB) KUCIOPOAA.

a) 5,6; 0) 11,2; B)44.,8; r1)22.4.

12. TemnepaTypHblil KO3()PUIUEHT CKOPOCTU PEAKLUU XMMUYECKON peakUuu paBeH
2. IIpu oxmaxaennu cucteMsl ot 100 1o 80 °C ckopocCTh peakiuu

a) ymMeHblaercs B 4 pa3a; 0) yBeauuMBaeTcs B 2 pa3a; B) yBeJIMUYMBAETCS B 4 pasa;
') HE U3MEHSIETCHI.

13. VYcinoBueM mpoTekaHUs NPSAMOM peakuuu TpU TOCTOSHHBIX JABJICHUU U
TeMIlepaType sIBISIETCS ...

a) A/G<0; 0)AG=0; B) AiG>0; r)AS<O.

14. CornacHo ypaBHEHHMIO TOMOT€HHOW Xxumudeckod peakuuu 2HJy < Haywy + Jow ,
AH°<0, nist cMelieHusi paBHOBECHS B CTOPOHY MPOAYKTOB PEAKIIUK HEOOXOIUMO ...
a) CHM3UThH TeMmIeparypy; 0) H00aBUTh KaTajau3aTop; B) J00aBUTH BOIOPOA; T)
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YBEIIMYUTH TEMIIEPATYPY.

15. CnabbpIMu IEKTPOTUTAMU SBIISIOTCA ...

a) H.SOs ; 6) CsOH; B) H,SO4; 1) CrCls.

16. HaubGonbiiee yuciao HOHOB oOpaszyeTcs MOpH Auccolranud 1 Mojib coiiu,
uMmeronien hopmyamy ...

a) (NH4);POs; 0)NaxCOs ;B)Fex(SOs); ; 1)Ca(HCOs5),,

17. Ecniu ocmoTHyeckoe aaBieHue pactsopa 4,6 r e snexrponuta B 400 cM® BOIbI
npu temreparype 25°C cocraBuser 619 klla, To MonsipHas Macca pacTBOPEHHOIO
BEILIECTBA PaBHA r/monb. (OTBET yKa3aTrh C TOYHOCTBIO JI0 1I€JIOT0 yucia, R=
8,31 JIxx/monb-K).

a)40; 0)56; B)25; r)46.

18. YpaBuenue nm = CRT, xapakrepusyroliee 3aBUCUMOCTb OCMOTHYECKOTO JaBJICHUS
OT KOHIIEHTPAILINHU PACTBOPA HEAIIEKTPOIUTA U TEMIIEPATYPbI, HA3BIBAETCS 3aKOHOM ...
a) Bant-Todda; 06) Menneneera-Knaiinepona; B) boitnss —Mapuotra; 1) [lebas-
XIOKKEJI.

19. YpaBHEeHME peakuuu, TPaAaKTUYECKHA OCYIIECTBUMOW B BOJHOM pacTBOpE, UMEET
BU/T

a) CuSO, + 2KOH = K,S0O, + Cu(OH);

6) NaNO; + HCl = NaCl + HNO;

B) Ba(NO;), + 2NaOH = 2NaNOs; + Ba(OH),

r) Fex(SO4); + 6HNO; = 2Fe(NOs); + 3H,SO4.

20. PactBop rumapokcuma autus umeer pH=12. KonueHTpamus OCHOBaHUS B
pactBope nipu 100 % nucconmanuu paBHa MOJIB/JI.

a) 0,005; 6)0,01; B)0,1; 1)0,001.

21. [ns wuneanbHBIX pa30aBICHHBIX pPACTBOPOB BEJIMYMHA KOHIEHTpAIlUU B
ypaBuexnn pH=— 1gCH" BoIpaxkaeTcs B ...

a) %; 0) MONB/T; B) MOJB/MI; T) T/1I.

22. B BOIHOM pacTBOPE TUAPOIN3Y HE TOJBEPraeTCs COIb ....

a) NaNOs;; 0) K,S10s5; B) AICl;; 1) NaNO..

23. Kakoe coennHenue noiyyaercs npu rugponunse Na;PO, no nepBoi cryneHu:

a) H;PO4; 6) NaH,PO,; B) NaOHPO,4; 1) Na,HPO..

24. B pactBope cepHoll kucinotrbl oObemoMm 0,5 n u koHuentpauuen 0,1 Monb/n
COIEPKUTCS T PaCTBOPEHHOT'O BEILIECTBA.

a)49; 6)9.,8; B)98; r)4.,9.

25. lna mpurotosnenusi 500 r pactBopa ¢ maccoBod gojeit cynbdara kamus 10%

HaBeCKy COJIn HeO6XOI[I/IMO paCTBopI/ITI) B I BOABI.
a) 400; 6) 50; B) 475; ) 450.
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26. lns mpurotoBnenus 520 T ¢ MOJSUIBHOM KOHIIEHTparued | Monb/Kr pacTBopa
NaOH TtpeOyercss T pacTBOPEHHOTO BELIECTBA.

a) 60; 0)40; B) 80; 1) 20.

27. BemecTBO, Ha MOBEPXHOCTH KOTOPOTO MPOUCXOAUT W3MEHEHHME KOHLEHTPALHUH
JPyroro BEUIeCTBA HA3bIBACTCA ....

a) 2JIEKTpoauTOM; 0) amcopOeHTOM; B) afcopOepoOM; T) IMYILIaTOPOM.

28. Kakas w3  NOpUBENEHHBIX  pPEAKUMM  SBISAETCS  OKUCIUTEIBHOIO-
BOCCTAHOBUTEIHLHOW?

a) CaO + H,O = Ca(OH);;

6) CaCO; + 2HCI1 = CaCl, + H,O + COy;

B) 2Ca+ O, =2Ca0;

r) CaO + CO, = CaCOs;

n) CaO + SOz = CaSO,.

29. Kakoe W3  YKa3aHHBIX  COCJAMHEHUW  TPOSIBISET  OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHYIO IBOWCTBEHHOCTD 3a CUET aTOMOB yrjiepojaa?

a) CO;06) CH4; B) H,COs; 1) COy; m) CaCoOs.

30. B xakoM u3 npoueccoB MPOUCXOIUT BOCCTAHOBIICHUE?

a) HNO, — HNOs; 6) N,O;, — NO,; B) NO — N,O;

r) NH; — N,; 1) N,O — HNO..

31.VkaxuTe npouecc OKUCICHUs

a) H.SO; — S;

0) S — H,S;

B) SO, — H,SOy;

r) SO; — H,SOq;

n) H,SO; — SO..

32.CocTaBbT€ YypaBHEHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHON pPEAKIMU METOJI0M
anektponHoro 6amanca: HCl + KMnO4 — Cl, + MnCl, + KCI1 + H,O

U YKaXHUTE cTexuomeTpuueckuil koagpuuuent H,O.

a)6; 0)10; B)&; r)4; ) 12.

33. Ilpu paGoTe Kakoro rajJbBaHUYECKOI0 3JE€MEHTA NPOTEKAIOT MPOLECCHI:
Cd’—2e=Cd*, 2H" +2 e¢=H,?

a) Cd | CdSO,|| CusO4 | Cu;

6) Mg | H.S0. | Cd;

B) Cd | 2804 | Cu;

r) Mg | MgSO. || cdcl, | cd;

m) Cd | Cd(NO;), [ AgNO:; | Ag.

34. Kakoil MeTas1 Heslb34 MOJYYHUTh 3JIEKTPOJIU30M BOAHOTO pacTBOpa coiu?
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a) Zn; 0) Cu; B) Ag; r) Ca; n) Pb.

35.I1pu 31eKTpoan3e BOJAHOTO PAcTBOPA COJU Ha BJIEKTPOAAX BBIACISIIOTCS BOJAOPOJ]
U Kuciopoa. PacTBop kakoil coiiu moaBepraeTcst 3J1EKTpOIu3y?

a) NaCl; 0) CaBrz; B) NaClOg4; 1) CuSO4; 1) CuCl,.

36.Kakoli M3 TMEpEYUCICHHBIX HUXE METAIJIOB MOXET OBbITh HCIOJIL30BaH B
KaueCcTBE KaTOJIHOTO MOKPBITUSI HA MEIHOM U3JIeNun?

a) Sn; 0) Fe; B) Zn; r) Ni; n) Ag.

37. Kakas yactuna o0pa3yeTcs Ha KaTOJHbIX y4acTKaxX MPU KOHTaKTHON KOPPO3UU
Pb u Ag B kucnoii cpene?

a) Pb*"; 6) OH; B) Ag"; r) H; n) H..

38. Ykaxxute npolyKT KOPpO3HH OLIMHKOBAHHOTO KEJE€3a B CPEJI€ COISTHOM KUCIOTHI.
a) Fe(OH),; 0)ZnCl,; B) FeCls; 1)Cly; 1) FeCl..

39. Vxkaxwure npoaykt peaknuu Cu + H,SO.paz6. —

a) CuSO4; ©0) CuS; B) peaknus He ujaer; 1) H,; 1) SOs.

40. B onEeKTpOXMMHYECKOM DALy HAIPSHKEHWM CleBa HANpaBO  METAJUIbI
pacnoJjiararorcs

a) MO0 YMEHBIIICHUIO JIEKTPOIHOTO MOTEHIINAIIA;

0) MO yBETUYEHUIO BOCCTAHOBUTEIILHBIX CBOWCTB;

B) [0 YMEHBIIIEHUIO OKUCIUTEIbHBIX CBONCTB;

I') 10 YMEHBIIIEHUIO BOCCTAHOBUTEILHBIX CBOMCTB;

1) TI0 YBEJIMYEHUIO aTOMHON MacCHhlI.

Karou k Tectam:

Ne | IlpaBunbHbIi Ne | IlpaBunbHbIi Ne | IlpaBunbubiii | Ne | IlpaBunbHbIN
BOI OTBET BOI OTBET BOI OTBET BOI OTBET
poca poca poca poca
1 0 11 B 21 0 31 B
2 B 12 a 22 a 32 r
3 a 13 a 23 r 33 B
4 a 14 a 24 r 34 r
5 B 15 a 25 r 35 B
6 0 16 B 26 r 36 hi|
7 0 17 r 27 0 37 it
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r

IlIkana oueHUBAHUSA Pe3yIbTATOB TECTUPOBAHMS

% BepHBIX pelieHu (OTBETOB) [lIxana oneHnBaHUA

85-100 OTJINYHO
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70 - 84 XOPpOIIO

50- 69 YJAOBJIETBOPUTEIBHO

0-49 HEYAOBIETBOPUTEIHHO

8.2.4 UnauBuayaiabHble 3a1aHus (3aJaHUA HA
CaMOCTOAITEJIbHYI0 padoTy)

[Ipumep 3amanuii npuBeneH Huwxke. [lonHBIA COOPHUK MaTepUanoB MPEACTABISIET
OTIEIbHOE U3AAHUE.

Nel
PaccunraiiTe: a) MaccoByr IOJI0 PaCTBOPEHHOI'O BEIIECTBA; 0) MOJISPHYIO
KOHIICHTPAIIMIO;, B) MOJIAPHYIO KOHIIGHTPAIlMIO JKBHBAJICHTa; T) TUTp. [lo
MOJIYYCHHBIM JIAHHBIM TPOBEANTE XUMHUYCCKHI DKCIIEPUMEHT: IOJIYYUTE PacCTBOP
HY)KHOW KOHIICHTPAIIMK W TIPOBEPHTE KOHIICHTPAIMIO PAcCTBOpPa XHUMHUYCCKUMU
METO/IaMH IPH TTOMOIINA apEOMETPa HUIIM TUTPOBAHUS.

Bapuant | PacTBopeHHOe BeliecTBO Oo6bem
BOJIBI, MJI
(popmyna macca, r
1 H;PO, 18 282
No2

JIns mpuBECHHBIX B TaOJuUIle AJEMEHTOB: a) u300pasute rpaduuecku (c
MIOMOIIIbIO KBAHTOBBIX SYEEK) AJIEKTPOHHYIO CTPYKTYpy aTOMOB B HOPMAalbHOM U
B0O30Y>KJICHHOM COCTOSIHUU; 0) COCTaBbTE JIEKTPOHHBIE (HOPMYJIBI SISl HOPMAIBHOTO
Y BO30YXJECHHOT'O COCTOSIHUS; B) 3alULINTE HA0Op KBAaHTOBBIX YMCEN JUIsl BAJIEHTHBIX
AJIEKTPOHOB (B HOPMaJbHOM M BO30Y)KJIEHHOM COCTOSIHHH); T) C IOMOLIBIO
AJIEKTPOHHON (HOPMYJIbl OMMILKUTE MECTOINOJIOKEHHE 3JIEMEHTa B IMEPHOIUYECKON
cucreMe (mepuon, TpyMmna, NOATPyHNa) U NPEJACKAKHUTE TIJIABHBIE XUMHUYECKHUE
CBOMCTBAa (METayll WJIM HEMETa/lsl, CTENEHH OKHUCIEHHUSA, (QOpMyJbl M XapakTep
OKCHJIOB Y THJPOKCHJIOB).

Bapuanr DJieMeHT
I I
1 Na P
Ne3

Onpenenure XxapakTep XMMHYECKON CBSA3M MEXAY aTOMaMH B MOJIEKYJIaX, THI
ruOpuan3anuu  opouTaneld IEeHTPAJIbHOIO aroMa, HaJlWu4he O- U T-CBS3CH.
N300pa3ute cxemy MepeKpbiBaHUS OpOWTANed W MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKYI.
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Bapuant MouiexkyJia

I 11
1 AICl; | CLO

Ne4

Ha ocHoBaHuM cTaHIapTHBIX PHTANBIUNA 00pazoBanust AH s U aOCOIIOTHBIX
SHTpONIUN S°0¢ BEIIECTB oOMpenenuTe: a) TerioBod 3¢dexkt AH®, u3MeHeHHe
sHTponuu AS° u u3menenne cBo6o1HoM 3Heprun [ m66ca AG® XUMUYECKON peakilni,
cenaiite BBIBOA O TEPMOAMHAMUYECKON BEPOSTHOCTU NPOTEKAHUS PEAKIUH INpU
CTaHJAPTHBIX YCJIOBUAX; 0) TeMIeparypy, HOpU KOTOPOHl cHCTeMa HaxOJuTCs B
COCTOSIHUM XHUMH4YecKkoro paBHoBecus (AG=0). PacueTsl IpoBECTH MO ypaBHEHUSAM
peaxiuii, MpUBEACHHBIM B TaOJIHIIE.

Bapuant YpaBHeHHe peakuuu
1 CO + HzO(m)=C02 + Hz
Ne5

Beluucnure: KOHCTaHTY paBHOBECHS OOpAaTHMMOW pPEaKIUH, HWCXOJHBIC |
PaBHOBECHBIE KOHIICHTPAIIM KOMIIOHEHTOB B CHCTeMaX (BEIMYMHBI, KOTOPHIE HY)KHO
BBIYUCIINTD, 0003HAYCHBI B TAOJIHIIE Yepe3 X).

Bapuant YpaBHeHHe peakuuu Kp PaBHoBecHbIC Hcxonnbie
KOHIIeHTPAIUH, KOHIIEHTPAIUH,
MOJIB/ N MOJIb/ N1
[SO:] = 0,04 _
1 2S0, + 0, <> 2S0; X [0,] = 0,06 CC((S&): x’“
[SO;] = 0,02 S
Ne6

Onpenenure CTENEHb JUCCOIMALIMM 0, KOHCTAHTY Juccouranuu Koy,
KOHIIEHTpaIuio HOHOB Bogopoga [H'] m ruapokcup-uonoB [OH | (BemuumHsl,
KOTOPBIE HY)KHO OTPEICIIUNTh, 0003HaUCHBI uepes x (p=11/mm)).

Konuentpauus . [OH |,
BapnaHT BemecTBO pacTBopa a Knucc [H ]9 MOJIb/JI MOJIB/JI
1,7 -
1 CH;COOH 0,5M X 107 X -

No7
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Hanumwnre ypaBHeHHs peakuud TUAPOIHW3a B MOJEKYJSIPHOM M HOHHO-
MOJIeKYyJIIpHO# (popme. Paccumraiite pH u KOHIIEHTpAIMIO MCXOMHON COMHU (Cucx) C
Y4ETOM THPOJIN3a MO MEPBOM CTYNMEHU (BEJIMYHUHBI, KOTOPHIE HYKHO OIMPEICIUTH,
0003HaYCHBI YEpe3 X).

Bapuant YpaBHeHMe peakunu pH Cncx,MO B/
K,CO; + H,O — 11 X
1 Ml’lClz + HzO —> - -
A1C13 + Na2C03 + HQO — - -

Ne§
Onpenenure MOJEKYJSPHYIO MacCy HERIEKTPOIUTa, MacCy pacTBOPEHHOTO
BEII[ECTBA M PACTBOPUTENS, TEMIIEPATyphl KPUCTAJUIM3AIMU U KUIICHHUS] PACTBOPOB
(BeTMUMHBI, KOTOPBIC HY)KHO OTIPEICTUTH 0003HAYEHBI Yepe3 X).

MouJexyas
PacTBope ¥ Macca Macca tp un
pHast tp tinn
Bapu HHOe PactBopu BellleC | pacTBOpH pacrtB pacTB
macca M pacTBopH pacTBopHu
aHT BelIeCTB TeJb TBa TeJIsl My, o opa, o opa,
BeLIeCTBa, Teust, °C ° Teas, °C °
0 m, I r C C
/MOJIb
OeHsoun
1 ? X 0,512 100 55 5,29 - -
No9

PaccuuTaiiTe 0oOIIyI0 >KECTKOCTh BOJBI (MOJB/T), COAEpXkAIIel yKa3zaHHBIC
cond. CIUTaHUPYWTE SKCHEPUMEHT II0 YCTAHOBIICHUIO MKECTKOCTH BOJBI U €€
YMATYEHUS PEareHTHBIM METOJIOM U METOJIOM KaTHOHUPOBAHUSI.

Bapuant Cosm Maccbl pacCTBOPEHHBIX COJIEH O0BeM BOABI

1 | Ca(HCOs),, Mg(HCOy),, CaCl, 16,20; 2,92: 11,10 mr 0,15 1

NelO
MeTo0oM HMOHHO-3JIEKTPOHHOTO OajlaHca COCTaBbTE YPABHEHHE M YKa)KUTE
OKHUCJIMTENIb U BOCCTAaHOBHTENb B AaHHOW OBP. Onpenenvre, B KaKkOM HanpaBieHUN
NOIEeT mpouecc Mpu 3aJaHHbIX B Tabnuue 3HaueHuax pH u  MomspHBIX
KOHIICHTPALUSAX BEIIECTB.

Bapuant IMpouecc pH KoHuenTpanus BeiecTs,

MOJIB/JI

KMnO, - 0,001
FeSO,— 107
MnSO, - 0,1
Fez(SO4)3 - 0,005

1 KMIIO4 + FCSO4 + HQSO4—> 5
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Nell
Hamumure cxempl KaTOZHOTO M aHOJHOTO TIPOIECCOB TIPH  DIICKTPOJIH3E
pacTBOpa CONM C MHEPTHBIMU JJIeKTpoaamu. Paccumraiite maccy (s raza — oobeM
TIPY H.Y.) BBIJIEJISIONIETOCS Ha KaTO/Ie BEIIECTBA MPH 3aJaHHBIX yCIIOBHUSX.

Bapu- Coab Cuna Bpems
aHT TOKa, A
1 N&zSO4 6 1,5 q
Nel2

CocTaBbTe CXE€My TaJbBAHMUYECKOTO JJIEMEHTAa M3 [JBYX IOy JIEMEHTOB,
HaMMIIUTE YpaBHEHHE TOKOOOpaszyromieil peakuuu, paccunurtaire IJC n usmeHeHue
cB0OO01HOM 3Heprun 'n66ca AG [uist COCTABJIEHHOIO rajlbBAHUUECKOTO JJIEMEHTA.

Bapuanr KoHueHTpanus KaTHOHOB
MOJYy3JIEMECHTOB, MOJIB/JI
InepBoro BTOpOIro
1 Zn/Zn* Ag/Ag'
0,01 0,02
Nel3

JIBa MeTania HaxoIATca B KOHTaKTe Apyr ¢ apyrom. Kakoi u3 meranios Oyzaer
KOPPOAMPOBATh MPU MONAJAaHUM UX B AJIEKTPOJIUTHYECKH MPOBOJAIIYIO Cpemy?
CocraBbTe CXeMy KOPPO3MOHHOTO ralbBAHMYECKOTO 3JIEMEHTA U YPABHEHUS PEaKUU
aHOJHOTO OKUCJICHHUS U KATOAHOTO BOCCTAHOBIICHHUS.

Bapuant | KonrtakTupyommue Cpena
MeTaJLIbI JIeKTPOJIMTA
1 Fe, Ag Braxusiii
BO311YX

[IIkajna oneHUBaAHUSA

[ITkana oneHUBaHuA Kputepuu oneHnBanus

«OTAnYHO» BBIMIOJIHEHBl  BCE€  3a/laHUsl  KOHTPOJBHOM  paboThl; pabota
BBINIOJTHEHA B CPOK, O(OpMIIEHHE, CTPYKTypa U CTHJIb paboThI
o0pa3ioBble; paboTa BBIOJHEHA CAMOCTOSTENIBHO, MPUCYTCTBYIOT
CcOOCTBEHHBIE 0000IIIEHNS, 3aKITFOUCHHS U BEIBOJIEI.

«Xopormio» TEOpPETUYECKAast YaCTh M PACUEThl KOHTPOJIbHOM PabOThI BEITIOTHEHBI
C HE3HAUMTEILHBIMU 3aMEYaHUsIMHU; paboTa BBHIIIOJHEHA B CPOK, B
oopMIIeHNH, CTPYKTYpEe U CTHIIE MPOEKTa HET TPyObIX OIMMOOK;
paboTa BHIMOJIHEHA CAMOCTOSITEIBHO, MPUCYTCTBYIOT COOCTBEHHBIE
00001IIeHNs, 3aKIIIOUEHUS] U BBIBOJIBI; MPABUIbHBIC OTBETHI Ha BCE
BOTIPOCHI C IOMOIIBIO TPENOIABATEINSI IPH 3aLIUTE PAOOTHI.

«Y TOBIIETBOPUTEITHHOY BHITIOJTHEHHBIE ~ 3aJ]aHWsl  KOHTPOJBHOW  pabOThI  HUMEIOT
3HAYHUTEJIbHBIC 3aMedaHusi; paboTa BBHINOJIHEHA C HApYIICHUEM
rpaduka, B 0ohOPMIICHHH, CTPYKType U CTHJE pabOThl ecTh
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HEJOCTaTKH; paboTa BBIMOJHEHA CaMOCTOSITEIBHO, MPUCYTCTBYIOT
coOCcTBeHHBIC 000OIIEHHUS; OTBETHI HE HA BCE BOIPOCHI MPH 3aIUTE
paboThl

«HeynoBrieTBopUTEIHHO 3aJjaHusl B KOHTPOJBHOW PabOTE BBIMIOJHEHBI HE MOJHOCTHIO MU
» HEMPaBWILHO; OTCYTCTBYIOT WJIH CHCJIAHBI HEIIPABWILHBIC BBIBOIBI
u o00o0menus; odopmieHue pabOTBl HE  COOTBETCTBYET
TpeOOBaHUSIM; HET OTBETOB Ha BOMPOCHI IIPH 3aIIUTE PAOOTHI.

8.2.5. Tembl 1y1s caMOCTOATEIBLHOM PadOThI CTYICHTOB

Tembl 1151 CAMOCTOATEIbHOM PA0OTHI:

1. DIEeKTpOHHOE CTPOEHUE AaTOMA U CUCTEMATUKA XUMUYECKHUX JIEMEHTOB.

2. KBantoBomexannueckass Mojiesib atoma. [Ipuanun [laynu un npasuno Xynza.

3. CTpo€HME MHOTOAJIEKTPOHHBIX aTOMOB.

4. Xumnueckasi cBsizb. OCHOBHBIE THUIIBI U XapaKTEPUCTUKU CBs3U. KoBajeHTHas u
MOHHAs CBS3H.

5. 'uOpuaun3zanus, BUIbl, T€OMETPUS MOJIEKYI.

6. KoMIUIeKCHBIE COETMHEHUSI.

7. OcHOBHbIE BHUIbl B3aUMOJCHUCTBUSA MOJIEKYJI. CHIbl MEXKMOJEKYJISIPHOIO
B3auMoJeicTBUS. BonmoponHast cBs3b. J{OHOpPHO-aKUENTOPHOE B3aUMOJACHCTBHE
MOJEKY.

8. KommekcHble coennHeHusi. KomIuiekcsl, KOMIUIEKCOOOpa3oBaTeNd, JIUTaHIbI,
3apsi U KOOPAMHAMOHHOE YUCIIO KOMILJIEKCOB.

9. Xumus BemecTBa B KOHACHCUPOBAHHOM COCTOSIHUM. XHMHUYECKOE CTPOEHUE
TBEpAOTO Tena. AMOphHOE COCTOSIHUE BEIIECTRA.

10. Kpucraiel. Kpucramindyeckne pemerku. XMMHAYECKas CBSI3b B TBEP/BIX TEJAX.
11. MeTtannuyeckas CBA3b U METAJLIBI.

12. Xumuyeckas CBsI3b B MOTYNPOBOJIHUKAX U JTUAICKTPHUKAX.

13. XuMHuueckoe paBHOBECHE B TIE€TEPOreHHBIX cucTemax. (dDa3zoBoe paBHOBECHE.
[IpaBuio das.

14. TloBepxHoctHble  siBiaeHus. CopOuus.  ACOpOIIMOHHOE  paBHOBECHE.
['eTeporeHHbIE JUCTIEPCHBIE CUCTEMBI.

15. AccouunpoBaHHbIE U HEACCOLMMPOBAHHBIE JIEKTPOJUTHL. CBOWCTBA pacTBOPOB
ACCOLIMMPOBAHHBIX 3JIEKTPOJIUTOB. AKTUBHOCTb.

16. OcoOeHHOCTH BOJIBI KaK PACTBOPHUTENS. DISKTPOIUTHISCKAS JUCCOITUAIINAS BOJIBI
17. CrangapTHblii BOIOPOAHBIN 3JIEKTPO]] U BOJOPOIHAS IIKaJIa MOTEHI[UAIOB.

18. IloTeHumanbsl METAIUIMYECKUX, Ta30BBIX W OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
AIEKTPOMOB.

19. MoHceneKTUBHBIE 3JIEKTPOIbI U CEHCOpPBhl. MeMOpaHbl 1 MEMOpaHHBIHM MOTEHIUAT
20. Koppo3ust noa aeicTBUEM OJ1yKIAIOIINX TOKOB.

21. Metonpl 3alMTBl OT KOPPO3HUM: JIETUPOBAHME, BIEKTPOXMMHUYECKAs 3allluTa,
3aIIUTHBIC TIOKPHITHUS.
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22. I3aMeHeHne CBOMCTB KOPPO3UOHHOU cpesibl. UHrHOUTOPBI KOppo3uu

23. DNEeKTpoJIN3 C HEPACTBOPUMBIMU U PACTBOPUMBIMU aHOIAMU

24. DNEeKTpOXUMUYECKHE SFHEPrOyCTAaHOBKH. DJIEKTPOXUMHUUYECKHE TpeoOpa3oBaTeH,
KOHJIEHCATOPBI.

25. DnexkTpoxuMHuueckas 00padoTKa METAIIIOB. DJIEKTPOXUMUYECKUE TOKPBITHS.

26. OpraHnyecKue IMOJIUMEPHBIE MaTepuaiabl. METOAbl IMOJYYEHHsS] NOJHMMEPOB,
MOJIMMEPU3ALNS, TTOJIMKOHAECHCALINS.

27. CTpoeHue U CBOMCTBA NoanMepoB. [I[puMeHeHre noaumMepos.

28. ®a3oBble paBHOBeCHs. J(narpaMma COCTOSHUS BOJBI.

29. llennsie peakunn. POTOXUMUYECKUE PEAKIIUH

30. Komouansie cuctemsl. JMCIEpCHOCTh U quctiepcHbie cucteMbl. Kiaccudukarus

AUCIICPCHBIX CHUCTCM.
IIkaJyia oueHNBAHUA

[Ikana oueHUBaHUA Kpurepun oneHnBaHus

«OTan4HO» OOyuatommiicss TIIyOOKO W COJEPKATEIbHO PACKPBIBAET TEMY
CaMOCTOSITENIbHON paboThl, HE AOMYCTHB OMMOOK. OTBET HOCUT
Pa3BEPHYTHIN ¥ UCUEPIBIBAIOIINN XapaAKTED.

«Xopouio» OOyuaronuiics B LEJIOM pPAacKpbIBa€T TEMY CAMOCTOSATEIbHON
pa6OTI>I, OQHAaKO OTBET XOTA OBl Ha OAWH HW3 HHUX HCE HOCHUT
Pa3BEpHYTOTO U MCUYEPIIBIBAIONIETO XapaKTepa.

«Y 1OBJIETBOPUTEIIHHO» OO6yuaromuiics B LEJIOM pacKpbIBaeT TEMY
CaMOCTOSITEIbHOMPAOOTBl M JONMYCKaeT psJl HETOYHOCTEH,
(parMeHTapHO  pPacKpBIBACT  COACP)KAHHUE  TEOPETUUECKUX
BOIPOCOB WJIM MX PAaCKpBIBaeT COJAEP)KATEIbHO, HO JOIyCKas
3HAYUTENbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIBEHO OOyuatomuiicss He BIaeeT BEIOPAHHOM TEMON CaMOCTOSITEIHHOM
paboThI
8.2.6. NuauBuayajbHble 3aJaHUsl ISl  BBINOJHEHUS PAaCYeTHO-

rpadguveckoii padoThl, KypcoBoii padoThl (IPOEKTA)

PI'P, KP u KII no puctuminze «XuMus» padodeit mporpaMMoi U y4eOHbIM
IJJAHOM HE MPEAYCMOTPEHBL.

8.2.7. TeMaTuka 1eJ10BOM UTPbI

1. [Ipobnemuas curyanusi «lloaroroBka 5sJeKTpoiMTa JJIsi CBUHIIOBO-
KHCIIOTHOTO aKKymylsaTopa». HeoO0XoIuMO MpUTrOTOBUTH PACTBOP CEPHOM KHUCIOTHI
3aJlaHHOM  KOHIIeHTpanuu (10 3aJaHuI0  MpenojaBaTens) U3 Oolee
KOHIICHTPHUPOBAHHOTO pacTBopa. JJisi 3TOro HY>XHO BBINOJHUTH COOTBETCTBYIOIIHE
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pacueTsl, IPUTrOTOBUTH PACTBOP, IMOJIB3YSACh XUMUYECKOM MOCYJOW U PEarcHTamu B
COOTBETCTBUHM C MPABWIAMU, IPOBEPUTH PE3YIbTAT METOJOM apPEOMETPHH, IPUMEHSS
CIIPaBOYHYIO JIUTEPATYPY.

2. [Ipo6nemuas curyanus «Cobepu XUT: nmonydeHne aJ1eKTpUuecKonl SHEPTUH
IpyU TOMOIIM XUMHUYECKOTO MCTOYHMKA TOKa». M3 mpennoKeHHbIX CpEeNCTB
(xuMuueckasi mocyja, peareHTbl) coOpaTh padoTaronuil TalbBAHUYECKUN DJIEMEHT,
onpeaenuth ero IJIC, paccuutarh Teoperudeckoe 3HaueHue IJIC, moib3ysch
CIIPaBOYHOM JINTEPATYPOil, COCTABUTH CXEMY TaJIbBAHUUECKOTO AJIEMEHTA.

IkaJja oneHUBaHUA

[Ikana oneHUBaHUA Kpurepuu onieHuBaHMs

«OTan4HO» OOyuaronuiics T1yOOKO M COAEpKATEIbHO PACKPBIBAET TEMY
JIeJI0OBOM UIPbI, HE JOIYyCTUB OMMO0K. OTBET HOCUT pa3BEPHYTHIN
Y HCUEPIIBIBAIOIIANA XapaKTep.

«Xopomo» OOyuatonuiics B II€JIOM pacKpbIBaeT TeMy JEJOBOW UIPHI,
OQHAaKO OTBET XOTA OBI Ha OJIWH U3 HUX HC HOCUT PAa3BCPHYTOI0 U
HCUEPIIBIBAIOILETO XapaKTepa.

«Y IOBIIETBOPUTEIILHO OOyuaromuiics B 1LIEJIOM pacKpbIBa€T TEMY [EJIOBOM WIPbl U
JOTIYCKaeT psii HETOYHOCTEH, (parMeHTapHO pacKpbIBacT
COJIEpKAHNE BOIPOCOB MM HUX PACKPBIBAET COAEPIKATEIBHO, HO
JIOTTyCKasi 3HAYUTEIbHbIE HETOYHOCTH.

«HeynoBineTBOpUTEIILHO OOyuaromuiicsi He BlIaJieeT BHIOPAHHOM TeMOM AeTI0BOI UTPHI
8.2.8. OHEHOYHBIE CPEACTBA IHPOMEXKYTOYHOI'O
KOHTPOJIA

Bonpocsl (3aganust) aJis 3auera:

1. CoBpeMeHHOE MpEACTABIEHHE O CTPOEHUMU arToma. J[BOMCTBEHHas Mpupoja
AIIEKTPOHA.

2. ®Ousnyeckas MHTEPHpPETAIMsT KBAHTOBBIX uucen (n, 1, mj, m;) 3HEpPreTHuecKux
YPOBHEM 3JIEKTPOHOB B aTOME.

3. Pacnpenenenune snektpoHoB B aroMax. [lpunnun Ilaynu (orpanuueHue 1o
pacripeielieHuI0 3JeKTpoHOB Ha opOutaisx). [IpaBuno KieukoBckoro (mpuHIMI
HauMeHbled sHepruu). IlpaBuno Xynaa (0 mopsiaKe 3amoidHEHUs CBOOOIHBIX
opOuTanei).

4. DnexTpoHHble (OpMYyJIbl aTOMOB. PacnosiokeHue  3ieMeHToB ¢ s-, p-, d-, f-
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OpOUTAJISIMU JIEKTPOHOB B MEPUOINYECKON TabNIULIE.

5. CoBpemenHas (HopMyIHpOBKa MEpUOINYECKOro 3akoHa. [lepuonudeckas cucrema
J.W. MenneneeBa (mepuopl, TpyIIIbl, IOATPYIIIbI).

6. OCHOBHBIE CBOMCTBA aTOMOB (aTOMHBII paanycC, SJHEPrUsl HOHU3AIMH, CPOJICTBO K
AIIEKTPOHY, SJEKTPOOTPULATENBHOCTD). [leprnoInyHOCTh CBOMCTB aTOMOB.

7. Metammmet 1 HeMmeTtaiuibl B [ICD. KucCIOTHO-OCHOBHBIE W OKHCIUTEIBHO-
BOCCTAHOBUTEJBHBIE CBOMCTBA 3JIEMEHTOB.

8. Ilpupoga cun xumuyeckoro BzaumoaencTsus. OOpa3oBaHre KOBAJICHTHOW CBSI3U.
[TonsipHas u HeMoOJsIpHAsA KOBAJIEHTHAs CBA3b. J{UMOJIBbHBI MOMEHT MOJIEKYJIBL.

9. CBoiicTBa KOBAJIEHTHOM CBSI3M (IJIMHA CBSA3HM, DPHEPrUsSl CBSI3U, HACBHIIIAEMOCTh U
HAIPaBJICHHOCTD CBSI3M).

10. CrocoObl TepeKphIBaHUSI SJIEKTPOHHBIX OOJAKOB MpHU OOpa3oBaHUU G- U T-
cBszeil. Kparaple xumudeckue cBs3u. [ mOpuan3aius aToMHBIXOpOUTATICH.

11. WonHass cBsS3b M €€ CBOMCTBA (HEHACHIIIAEMOCTh M HEHAMPABICHHOCTH).
HNoHHbBIE KPUCTAUITMYECKUE CTPYKTYPHI.

12. JIOHOpHO-aKIENTOPHBIA  MEXaHU3M  O00pa30BaHMSI  KOBAJICHTHOM  CBS3H.
BonxopoaHas cBs3b.

13. Meramiel 1 ©IX MECTO B IEPUOJNYECKON cHucTemMe. MeTramnueckas CBS3b.

14. Onranenusa. Buasl XUMHYECKHUX peakiuid 1Mo  TermioBoMy  3(deKTy.
KonudecTBeHHasi XxapakTepucTUKa TEIIOBOro 3P deKra.

15. Ontponus, €€ U3BMEHEHU B XUMUYECKHX Tponeccax. Il 3akoH TepMOIUHAMUKH.
16. CBobOonnas »Heprus ['mb6ca kak KpUTEpUH CaMOINPOU3BOJIBLHOTO IMPOTEKAHUS
peakiuii. JHTATBIUIUHBIA U SHTPOMUUHBIN (HAKTOPHI.

17. Cxopoctb XuMUYeCKOW peakuuud. DakTopbl, BIUAIONME HAa CKOPOCTh
XUMHUUYECKOH peakinu (KOHIEHTpalus, TeMIEpaTypa, IPUCYTCTBUE KAaTalnu3aTOPOB).
18. 3akon neiictBust Macc. KoHCTaHTa CKOPOCTH pEaKIIUU.

19. DOHeprus akTuBauus U €€ BIUSIHUE Ha CKOPOCTh XUMHUYECKOIO MIpoLiecca.

20. Ilonsitme o kartanuse. Buapl kaTanu3zatopoB (TOMOTEHHBIE M T€TEPOTCHHBIE).
W3MeHeHne SHEPTrUY aKTUBALIMM XUMMUYECKOW pEeaKLUU MPY KaTalu3e.

21. XuMuyeckoe paBHOBECHME B OOpaTHUMBIX peakuusx. KoHCTaHTa XMMHUYECKOIo
PaBHOBECHSL.

22. CwMelleHre XMMHUYECKOTO PaBHOBECHS MOJ BO3JCHCTBMEM BHEIIHMX (PAKTOPOB.
[Tpunuun Jle-1larense.

23.00ume mnoHaTus o0 pactBopax. CrnocoObl BBIpAXKEHUST COCTaBa pPaCTBOPOB.
PacTBOprMOCTh BELIECTB B BOJE.

24.DNIeKTpOIUTHYECKAsT JUCCOIMAIMS KHUCJIOT, IIeJioueld H CcojJeld B BOJHBIX
pactBopax. Crenenp quccornuanui. CUiabHbIEC U CIa0bIe AIEKTPOIUTHI.
25.05eKTpoNUTHYECKass Jaucconuanuss BoAbl. VOHHOE TPOU3BENEHUE  BOJBI.
BonoponHeiii mokasaTenb M €ro 3HAYCHUS B KHCJIOW, HEUTPAIbHOM W IIECITOYHOMN
cpene.

26.1'naponn3 BOOHBIX pacTBOPOB coseil. KoHCTaHTa U cTeneHb rUApOIn3a.
27.11oHsTHE O KOJUIONIHBIX pacTBOpax. [[0BEpXHOCTHBIE SIBICHUS.

28.Peakiuym OKHUCIEHUS W BOCCTAHOBIICHHS. CTENEHb OKHUCIEHUS XUMUYECKHUX
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neMeHTOB. OKHCIUTENbHBIE M BOCCTAHOBHUTENIBHBIE CBOWCTBA aTOMOB B
3aBUCUMOCTH OT CTENEHU UX OKHUCIEHUS. TUNNYHBIE OKUCIUTENIN U BOCCTAHOBUTEIH.
29.D5eKTpOXUMUYECKUE SIBJICHUS Ha TPAHULE METal - PacTBOpP. DIJIEKTPOAHbBIE
NOTEHIMAJIBI METAUIOB. Psii METalioB MO BEIWYHMHE CTAaHAAPTHOTO 3JIEKTPOJIHOTO
NOTEHIMAIA.

30. XuMHUYECKHE OCHOBBI JACHCTBHS TaJbBAHUYECKHX DIIEMEHTOB. YCTPOWCTBO H
paboTa MeIHO-IIMHKOBOTO 3JieMeHTa (dseMeHTa Jlanuansa-Akoon).

31.Ponb XUMHUYECKOTO SKCIIEPUMEHTA TIPU OTKPHITUM XUMHUUYECKUX UCTOYHUKOB TOKA.
ObopynoBanue i MojlydeHus aeMenTa Jlannans-Akoou.

32.I1onsatue o0 anekTponnse. AHOJIHBIE U KaTOIHbIE POLIECCHI TP 3JIEKTPOIHU3E.
33.0nekTpoin3 paciuiaBOB M BOAHBIX PacTBOpoB coJieid. Hcmonb3oBaHue
pacTBOPUMBIX  3JEKTPOJAOB MpH papUHUPOBAHMM METANIOB U  HAHECEHUU
raJIbBAHUYECKUX ITOKPBITHIA.

34.TexHonmoruss MPOBEACHHUS SJEKTPOJIM3a B JIaDOpaTOPUM U Ha IPOU3BOJICTBE.
["anpBaHOIIACTUKA U FAJIbBAHOCTETUA.

35.XuMuueckass ~ CyIIHOCTb  OCHOBHBIX  BHUJOB  KOPpPO3UM  (XMMHYECKOM,
ANEKTPOXUMUYECKOI). OCHOBHBIE METO/IbI 3aLIUThl METAJUIOB OT KOPPO3HUHU.

36. ONEKTPOXUMUYECKHE OCHOBBI KATOJHOM M MPOTEKTOPHOW 3AIIUTHI METAIIIOB OT
KOPPO3HUH.

37.1loHsiTHE O )KECTKOCTH BOJIbI, KOJIMUECTBEHHAS] XapaKTEPUCTUKA )KECTKOCTH BOJIBI.
BpeMeHHas 1 IOCTOsIHHAS )KECTKOCTH BOJIBI.

38.MeTonpl  yCcTpaHEHHs JKECTKOCTH. MeToanka MpOBEACHUS JKCIIEPUMEHTA
YMSTYEHUS] BObI, MCIOJIb30BAHUE PEAreHTHOr0 METOJla U MOHHOOOMEHHMKOB MJIs
YMSTYEHHsI BOJIBI HA IPOU3BOJICTBE.

8.3. MeToanuyeckue MaTepuaibl, ONpeAeaoLIMe NPoLueAypPbl OLeHMBAHUSA
3HAHWH, YMEHHUH, HABBIKOB M (MJIM) ONbITA JAEATEILHOCTH, XapAKTePU3YIOILIHMX
Tanbl (OPMUPOBAHUA KOMIIETEHIIM U

OCHOBHOW 1€JIbI0 TPOBEJICHUS] TPOMEKYTOUYHOM aTTECTAlUU  SBIISIETCSA
ONpPEJEIICHUE CTENEHU JOCTMKEHUS Lelied Mo Yy4yeOHOM JUCLHUIUIMHE WU €€
paznenaMm. OCyIIECTBISETCS 3TO INMPOBEPKOM M OLEHKOW YPOBHS TEOPETHYECKOM
3HAHUM, TMOJYYECHHBIX OOYYaIOUIUMUCS, YMEHUS MPUMEHATh UX B PEIICHUU
NPaKTUYECKUX 3a7ad, CTEINEHU OBJIAJIeHUss OOyYaroUIMMUCS NPAKTUYECKUMU
HaBBIKAMU U YMEHUSIMU B 00beMe TpeOOBaHUI pabouel MporpaMmsl Mo TUCIUILIMHE,
a TaKXKe UX YMEHUE CaMOCTOATEIbHO padoTaTh ¢ y4eOHOM JIUTEepaTypo.

Opranauzanus NPOBEICHUS MPOMEKYTOUHOM ATTECTAllMU PErIaMEHTHPOBAHA
«Ilonoxxenuem 00 opraHuzalnuu 00pa3OBaTENLHOrO Ipolecca B ¢eaepabHOM
rOCyJIapCTBEHHOM aBTOHOMHOM 0Opa30oBaTelbHOM yupexaeHUH «MOCKOBCKHIA
MOJIMTEXHUYECKUN YHUBEPCUTET
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8.3.1. Iloka3aTe/qn OLeHMBAHUS KOMIIETEHUUI HA Pa3jIMYHBIX ITaNax UX

q)OpMI/IPOBaHI/Iﬂ, HOCTHIKCHHUE Oﬁy‘laIOHII/IMI/ICﬂ IJIAHUPYEMBIX PpPe3yabTaToB
Oﬁy‘IeHl/lﬂ o TMCIOMIIJINHE

IIK-13

CIIOCOOHOCTBIO NMPOBOAUTDL IKCICPUMEHTHI MO 3aJaHHBIM METOAUKAM, OﬁpaﬁaTblBaTL n aHAJIU3UPOBATh

pe3yabTaTbl, ONMUCHIBATH BbINNOJHCHUE HAYIHbIX nccnenona}mﬁ, IroTOBHUTDH JaHHbIC 1JIf COCTABJICHUSA

HAYYHBIX 0030POB U My0IUKAIMIA

Kputepuu onennBanus

Iran
(ypoBeHb)
He 32a4YTEHO 3a4TEHO

3HATH OOyuaronuiicsi TeMOHCTPUPYET TOJTHOE OTCyTCTBHE | OOydarommiics JIEMOHCTPUPYET COOTBETCTBUE
WIA HEIOCTATOYHOE COOTBETCTBHEC CICAYIOIIUX | CICIYFOUTHX 3HAHUM: OCHOBHBIC MTOJIOKCHHUS
3HAHWI: OCHOBHBIE TTOJIOKEHHUS COBPEMEHHOM TEOPHH | COBPEMEHHOH TEOpHH CTPOCHHS aTOMa, XUMHYECKOH
CTPOCHHUS aTOMa, XMMHYCCKON CBSI3M, SHEPICTUKUA W | CBS3H, SHEPTETHKH M KHHETHKH XUMUYCCKUX PEaKIHi,
KUHETHKH XMUMHAYCCKHX PCaKIMi, XHMHUYCCKOTO | XUMHYECKOTO  pPABHOBECHUS, TCOPHH  PAaCTBOPOB,
paBHOBECHsI, TCOPUH PACTBOPOB, IJICKTPOXMMHUU, a | IJCKTPOXMMHHU, a TaKKC OCHOBHBIC COCTUHCHUS
TaKkKe OCHOBHBIC COCIMHEHHS OIIEMEHTOB, WX | 3JEMEHTOB, WX KIACCH(PHUKAINI0O ¥ XUMHYECKHe
KIacCH(PUKAIMI0O W XUMHYECKHE IIPEBPAIICHUS, | MPEeBpaIlCHUs; TpaBmia paboTel B  XUMHYECKOU
npaBuia pabOThl B XUMHYECKOH JlabopaTopuu U ¢ | Jab0OpaTopuu U C MMEIONIMMUCS MPUOOpaMu, MpaBHiia
UMCIOIIUMHUCS Tpubopamu, mpaBwia OQpopMIIeHHS | 0OPMIICHHS OTYETOB 10 JIAOOPATOPHEIM padoTaM.
OTYETOB T10 JJAOOPATOPHBIM paboTam.

yMeThb OOyuatomuiicss He yMeeT WIM B HemocrarouHou | OOydwaromruiics JIEMOHCTPHPYET COOTBETCTBHE
CTCTICHU YMEET OMNPEHCNATh XUMHUYECKUE CBONCTBA | CIACAYIONUX  yMEHUI:  ONpPEACHSITh  XUMUYCCKHE
JJIEMCHTOB M WX COCJMHCHUI TO TOJOXKCHUIO B | CBOMCTBa  3JEMEHTOB M WX  COCIUHCHUM 1O
[ICO, wux BIMAHWE HaA CHCTEMY, HampaBieHue | monoxkeHuro B [ICD, WX BIUsIHHE Ha CHCTEMY,
XUMUYECKUX B3aUMOAECUCTBUNA, KHUCIOTHO-OCHOBHOM | HalpaBJIEHUE XUMHUYECKUX B3alMOJEICTBUIA,
XapakTep Cpeabl, BO3MOXKHBIC MOOOYHBIC MPOIECCHl | KUCIOTHO-OCHOBHOM XapakTep Cpelbl, BO3MOXKHBIC
(KOpPO3UOHHBIC U JP.) U MPEICKA3bIBATh UX BIUSHHUE | MOOOYHBIC TPOLECCH (KOPPO3HOHHBIE H JAp.) H
Ha TEXHOJIOTHYECKUH MPOIECC, OKPYIKAIOIIYIO CPELy | MPEACKA3biBaTh KX BIUSHHE HA TEXHOJIOTHYCCKHUI
1 YelloBeKa, IpeiaraTh CroCOOBI 3aIUTh OT HUX, a | MPOIECC,  OKPYKAIOIIYId  Cpeay H  YeJOBeKa,
TaKkXKe  [PUTOTABIMBATH  PACTBOPHI  HYXHOH | mpemiaratb CIOCOOBI 3allUTBI OT HHX, a TaKxke
KOHIICHTPALIUU U OMPENENATh €€ JFOOBIM JOCTYITHBIM | IMPUTOTABIMBATE PACTBOPHI HYXKHOH KOHIIEHTpAIMH U
METOZIOM (THUTPOBaHUE, C IMOMOINBIO apeoMeTpa U | OMpPEACsITh €€  JHOObIM  JTOCTYIMHBIM  METOIOM
T.1.), n3mepsats  pH BOJHBIX  PacTBOPOB | (TUTPOBaHHE, C MIOMOIIBIO APEOMETPa U T.1I.), U3IMEPATh
SJIEKTPOJINTOB,; MONTE30BATbC ~ OCHOBHBIMH | pH BOTHBIX PacTBOPOB DJIEKTPOIUTOB; MOIH30BATHCS
M3MEPHUTENbHBIMA CpencTBaMu XUMHAYECKOTO | OCHOBHBIMU N3MEPUTEIEHBIMA CpencTBaMu
IKCIIEPUMEHTa, XUMUYCCKON MOCYIOH, MIIAHUPOBATh | XUMHYECKOTO JKCIEPUMEHTa, XMMUYECKOH IMOCyI0ii,
XUMHYECKHIA SKCIEPUMEHT, ()OPMYITHPOBAThH BBIBOJIBI | IUIAHUPOBATH XUMHYCCKHIMA SKCIICPUMEHT,
Ha OCHOBaHHH MOJYYCHHBIX PE3yIbTaTOB (hopMyIHpOBaTh BHIBOABI HA OCHOBAaHWH IMOJYYCHHBIX

pe3yIbTaToB

BJIA/IEeTh OOyuaronuiicss HE BIajceT WM B HeaocTarouHoi | OOydwaromuiics BiajeeT B TOJNHOM o0beMe U

CTCTICHU BIIAJICCT METOJAMU PacieTa KHMHETHUYCCKUX | MPOSBISCT  JOCTATOYHOCTh  BIAJCHHUS  HABBIKAMHU
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peakiui,

KHUCJIOTHOCTH
OKHUCJIUTCIbHO-BOCCTAHOBUTCIIBHBIX

U TEPMOJUHAMHUYCCKUX XAPAKTCPUCTHUK XUMHUYCCKUX

cpensl,

peakiuii.

pacdyera KOHILCHTpauuil pacTBOPOB U
KOJIMYECTB PEArupyonIux 1 00pa3yIomuXcsl BEMIECTB
10 XMMHUYECKOMY YPaBHEHHIO, pacueTa MOoKa3aTens
pacuera

SAC u
TTOTEHINAJIOB

(MOTyT  [OMYyCKAarOTCS  HE3HAYUTCIbHBIC  OIIMOKH,
3aTPyIHEHUSA):
KMHETUYECKHX M TEPMOJMHAMUYECKUX XapaKTEePHUCTHK
pacdyera  KOHLEHTpaLuil
pearupymimux 1

10 XUMHUYECKOMY

HCTOYHOCTH, MCTOJaMU pacycra

XUMHUYECKUX  pEaKLHi,
pacTBOPOB M KOJHYECTB
00pa3yromxcst BEIIIECTB
ypaBHEHHIO, pacyera MoKa3aTelsl KUCIOTHOCTU CPE[bl,
pacuera DJIC M OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX
MTOTCHIINAJIOB PEaKIUH.

8.3.2. MeToanKa olleHUBAHUSA Pe3yJIbTATOB MPOMEKYTOUHOM aTTECTALMH

IToka3zarensimMu OLCHMWBAHUA KOMHGTCHHI/Iﬁ Ha JTallc HpOMG)KYTO‘IHOﬁ
arrecragyum 1o AUCHUIIIIMHE «XHUMHUSL» SABISIOTCS PC3YJIbTAaThI 06y‘-ICHH5[ 10
JUCLMILUIAHE.

OueHoYHbI JUCT Ppe3yabTATOB 00y4eHHS M0 JTUCHUILIHHE
YpoBeHb
c(hOpMUPOBAHHOCTH
Kon
KOMITETEHITHH 3Hanus YMenus Haspixu KOMIIETEHIIUH Ha
JIaHHOM dTare /
OIICHKA
[IK-13 OCHOBHBIE ONpEaEITh METOJaMHU pacuera
TTOJIOKECHUS XUMUYECKUE CBOMCTBA | KHHETHYECKHUX U
COBPEMECHHOU AJIEMEHTOB U UX TEPMOJIMHAMHYECK
TEOPUH CTPOCHUS COEMHEHHH IO WX XapaKTEePUCTHK
aToma, noJioxkenuio B I1ICD, XUMHYICCKHIX
XUMHUYECKOMN HX BIIMSTHHUE Ha peakuui, pacuera
CBSI3H, SHEPTETUKHI CUCTEMY, KOHLIEHTpALHii
Y KHHETHKH HampaBJIeHNE pacTBOpOB U
XUMHUIECKUX XUMHUIECKUX KOJIMIECTB
peaxuuii, B3alMOJCHCTBHUH, pearupyroumx u
XUMUYECKOTO KHUCJIOTHO-OCHOBHOM oOpa3zyromuxcs
paBHOBECHH, XapakTep Cpelkl, BEIIECTB 10
TEOPHUH PACTBOPOB, BO3MOXXHBIC XUMUYIECKOMY
ANIEKTPOXUMHH, & | IMOOOYHBIE TPOIECCHI YPaBHEHHIO,
TaK)Ke OCHOBHBIE | (KOPPO3WOHHBIE U JP.) pacdera
COCIMHEHUS Y TIpeICKa3bIBaTh UX MoKasaTens
3JIEMEHTOB, UX BIIMSIHUC HA KHUCIIOTHOCTH
KJIacCH(pHUKAIHIO U TEXHOJIOTHYECKUI CpeIsl, pacyera
XUMUICCKUE Trporiecc, OJCu
MIPEeBPALLICHUS; OKPY>KaIOIIyIO Cpery OKHUCIUTEIHHO-
IpaBuiia padoOTHI B U YEIIOBEKa, BOCCTaHOBUTEJIbH
XUMHUIECKOU TIpeyIarath CrmocoObl | BIX MOTCHITHAIOB
mabopaToOpHu U C 3aIHATHI OT HUX, & peaKImiA.
MMEIOILUMHUCA TaKxKe
pubopamu, MIPUTOTABINBATh
IIpaBuIIa PacTBOPHI HYKHOMI
oopmiieHuUs KOHIICHTPAIUK U
OTYETOB TI0 OTIPENIETISTH €e
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J1a00paTOPHBIM JIIOOBIM JTOCTYITHBIM
pabotam. METOAOM
(TuTpoBaHme, ¢

MOMOIIBIO apeOMeTpa

U T.1.), u3Mepats pH

BOJIHBIX PaCTBOPOB
JJIEKTPOJIUTOB;
MOJIb30BAThCS
OCHOBHBIMHU
HU3MEPUTEITLHBIMH
CpeACTBaMH
XMMHYECKOTO
9KCTIEPHMEHTA,
XUMHAYECKOU
MOCYA0H,
IUTaHUPOBATh
XUMUYECKUI
9KCTIEPUMEHT,
(dhopmynupoBartb
BBIBOZIbI HA
OCHOBaHUU
MOJTY4YEeHHBIX
PE3yIbTaTOB

OneHka no gucuuIuinHe (cpenHee apupmMeTnIecKoe)

Ouenka 1o JTUCIIUTIUHE 3aBUCUT oT YPOBHS
c(hOpMHPOBAHHOCTUKOMITETEHIIUM, 3aKPETICHHBIX 32 AUCIMIUIMHON U MPE/ICTaBIsSET
co0oil cpeaHee apudMETUYECKOE OT BBICTABICHHBIX OIICHOK 10 OTAEIbHBIM
pesyibTaTam oOydeHusl (3HAHUS, YMEHHS, HABBIKH ).

OreHKa «3a4TEHO» BBICTABIISETCS, €CIIU CpellHee apUPMETHIECKOE HAXOAUTCS
B uHTepBajie oT 2,4 no 5,0. OueHka «HE 3a4T€HO» BBICTABIISIETCSA, €CIIM CpEIHEE
apudmeTnieckoe HaxoauTcs B mHTepBasie ot 0 10 2,4.

[TpomexxyTounast arrectamnusi oOyJarommxcs B (GopMe 3a4eT MPOBOIUTCS IO
pe3yibTataM BBIMOJHEHUST BCEX BHJIOB Y4eOHON pabOThl, NPEeayCMOTPEHHBIX
y4eOHBIM IUJIAHOM MO JUCHUIUIMHE «XUMUS», MPU 3TOM YUUTHIBAIOTCA PE3YJIbTAThI
TEKYIIETO KOHTPOJS yCIeBaeMOCTH B TeueHue cemectpa. OIlleHKa CTENeHH
JOCTUKEHUS 00yYaIOIUMUCS TUIAHUPYEMBIX PE3YyJbTaTOB 00YUYEHHUS MO JUCHIUIUIUHE
MPOBOJMTCS TpErojiaBaTesieM, BEAYIIUM 3aHATUS 10 JUCIHUIUIMHE METOJA0M
sKcrepTHOW orneHku. [lo uToramM mnpoMexyTOYHOM aTTecTaluu MO AMCIMIUIMHE
BBICTaBJISIETCS OIICHKA «3aYTEHOY», WIIH «HE 3a4TEHOY.

HIkaJuaa
Onucanue
OLICHUBAHUSA
3aureHo BrimonHeHsl Bce BUIBI Y4eOHOW pabOTHI, IPEIyCMOTPEHHBIE YUECOHBIM IJIAaHOM.
CTyaeHT IeMOHCTPUPYET COOTBETCTBUE 3HAHWM, YMEHUW, HABBIKOB NPHUBE/ICHHBIM B
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TabaMIax IoKa3aTesei, omnepupyer MNPHOOPETEHHBIMU 3HAHMUAMHU, YMEHMSIMH,
HaBbIKaMU, IPUMEHSET UX B CUTYalLlMAX MOBBIIIEHHOH cliokHOCTH. [Ipu 3TOM MOTYT
ObITh JONYIIEHbl HE3HAYUTEIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyJHEHMS MpHU
AQHAINTUYECKUX  OINepalusx, MepeHoce 3HaHMW M yYMEHHUH Ha  HOBBIE,
HECTaH/IapTHbIE CUTYALHH.

He BbimosHeH oguH wiu Gosnee BHUIOB y4eOHOM pabOThI, MperyCMOTPEHHBIX
y4eOHbIM MaHOM. CTYJEHT JAEMOHCTPUPYET HENOJHOE COOTBETCTBHE 3HAHUIA,
YMEHUH, HaBBIKOB MO 3TanaM (ypoBHSIM) C(HOPMUPOBAHHOCTH KOMIIETEHIUH,
JIOTYCKAIOTCS 3HAUUTEIbHbIE OIIMOKHU, MPOSBIIAETCS OTCYTCTBUE 3HAHUN, YMEHH,
HAaBBIKOB I10 ALY IOKa3aTeNeld, CTyIeHT UCIIBITHIBAET 3HAUUTEIbHbBIE 3aTPyIHEHUS
IIpY ONEPUPOBAHUU 3HAHUSAMU U YMEHUSIMH MIPH UX MEPEHOCE HAa HOBbIE CUTYaIHH.

He 3aureno

9. DuekTpoHHast HH(popMaLMOHHO-00pa3oBaTeIbHas cpeaa

Kaxxnpiii 00yuaromuiicss B TeYCHHE BCETO TNepHoia 00yUeHHsI 00ecIeunBaeTCs
WHUBUyaIbHBIM HEOTPAaHWYCHHBIM JIOCTYIIOM K SJEKTPOHHOUW HH(OpMAIMOHHO-
oOpazoBarenpHOW cpene YeOokcapckoro wuHcTUTyTa ((prmana) MoOCKOBCKOTO
MOJIMTEXHUYECKOTO0 YHUBEPCUTETA U3 000N TOUKH, B KOTOPOM UMEETCS IOCTYI K

MH(OPMAIIMOHHO-TEIEKOMMYHUKAIUOHHON cetn  «WHTepHeT» (mamee — ceTb
«HTEepHEeT»), KaK Ha TEPPUTOPHUH (PUIIhala, TaK U BHE €€.
OnexTpoHHass HMH()OPMALMOHHO-00pa3oBaTellbHAs Cpela — COBOKYIHOCTh

WHOOPMAITMOHHBIX M TEJICKOMMYHHUKAIIMOHHBIX TEXHOJOTHH, COOTBETCTBYIOIIHMX
TEXHOJOTHYECKUX  CPEICTB, O0OECMEeYMBAIOIIMX  OCBOCHHE  OOYyYarOIIUMHUCS
o0pa3oBaTeIbHBIX MPOTrpaMM B MOJTHOM 00bEME HE3aBHUCHMO OT MECTa HaXOXIACHUS
oOy4Jaromuxcs

DOnexTpoHHast THGOPMAIIMOHHO-00pa30BaTeIbHAs Cpela 00eCIeunBaeT:

a) IOCTYI K Y4eOHBIM TUIaHaM, paboyuM MporpaMMaM TUCHUILIIUH (MOIyJieh),
MPAKTUK, DJJICKTPOHHBIM YUYE€OHBIM M3AHHUSAM M DJIEKTPOHHBIM OO0pa30BaTEIbHBIM
pecypcaM, yKa3aHHBIM B pab0UYuX MporpaMMax AUCIUILUIMH (MOIYJIEH), MPAKTHK;

0) dbopMupoBaHUE DJIEKTPOHHOTO MOPTQOINO OO0YUAIOMIETOCs, B TOM YHCIIC
COXpaHEHHE €ro padoT U OLIEHOK 3a 3TU PadOTHI;

B)  (¢ukcanuio  xoJa  00pa3oBaTEIBLHOrO  MpoIlecca,  Pe3yJbTaToB
IPOMEKYTOUHOM aTTECTAIlMH U PE3yJIbTATOB OCBOCHUS MTPOrpaMMEbI OakalaBpHara;

') MPOBEJAECHUE y4YEOHBIX 3aHATUMN, MPOLEAYP OLIEHKU PE3YJbTATOB O0yUEHHUS,
peamzanusi KOTOPBIX MPEIyCMOTPEHa C MPUMEHEHHEM JJIEKTPOHHOIO OO0yuYeHUS,
JUCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTU;

1) B3aUMOJICHCTBUE MEXYy YYaCTHUKaMH 0Opa30BaTeNIbHOTO IMpoliecca, B TOM
YHClie CUHXPOHHOE W (WMJM) ACHHXPOHHOE B3aWMOJCHCTBUS TIOCPEJCTBOM CETU
«aTepHeT». OYHKIIMOHUPOBAHKE AJIEKTPOHHON MHPOPMAIMOHHO-00pa30BaTEIbHON
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cpelabl  O0ecreunMBaeTcsi COOTBETCTBYIOUIMMH  CpEICTBaMU  HMH(DOPMAIIMOHHO-
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTWA W  KBanudukamuedn  paOOTHHKOB, €€
UCTIONB3YIOUINX U MOICP>KUBAIOIIHX.

OYHKIIMOHUPOBAHUE 3JIEKTPOHHOU HMH(POPMALIMOHHO-00PA30BaTENbHON CPE/Ib
COOTBETCTBYET  3aKOHOJarelbCcTBY  Poccumiickoit ~ @enepanuu.  OCHOBHBIMU
coctapisitomumu DMOC dunuana sBIsSIFOTCS:

a) calT UWHCTUTYTa B ceTu HHTepHET, pacnoyIoKeHHBId M0 aJpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopeiii obOecneduBaeT: - JIOCTYM
oOy4Jaromuxca K y4eOHbIM IJ1aHaM, pabodyuM MporpaMmaM JUCHUIUINH, TPAKTHK, K
U3JIAaHUSAM DJIEKTPOHHBIX OMOIMOTEUHBIX CUCTEM, SJIEKTPOHHBIM MH()POPMAITMOHHBIM U
oOpa3oBaTeIbHBIM pecypcaM, YKa3aHHbIX B pabouux mporpammax (paszenbl caiTta
«CBenenust 00 o0pa3oBaTeIbLHON OpraHU3aluny); - THHOPMHUPOBAHUE 00YUAIOIIUXCS
000 BCeX U3MEHEHUIX yueOHOro mpoiiecca (HOBOCTHas JIEHTA caiTa, JIeHTa aHOHCOB);
- B3aMMOJICCTBHE MEXAY YYaCTHHKaMM O0pa30BaTeIbHOIO Imporiecca (Ioapa3elbl
caiita «3agaTh BOIPOC AUPEKTOPY»);

0) oduuuanbHbIE AIEKTPOHHBIE aapeca NOJAPa3JAeiIeHUl W COTPYIHUKOB
UHCTUTYTa ¢ SHaekc-momeHoMm (@polytech2l.ru (cmuMcOK KOHTAaKTHBIX JaHHBIX
nojapasneneHuil Ounuana pasMmelleH Ha odpunuagibHoM caiite Punmana B paszele
«KOHTaKTBI», COHCKM KOHTAKTHBIX  O(MDHUIIMAIBHBIX  JJICKTPOHHBIX  JAaHHBIX
npernojaBarenel  pasMmeiieHsl B noapasnenax «Kadeape») obecneunBaror
B3aMMOJICUCTBHE MEX]Iy YYACTHUKAMH 00pa30BaTEIbHOIO MPOIIECCa;

B) JUYHBIM KaOuHeT oOyuarorierocs (moptdoiano) (BXoJ B JUYHBIA KaOWHET
pasMenieH Ha odunuanbHoM caiite Owimana B pasnene «CTyIaeHTy» mojapasiere
«OnexkTpoHHas WHGOPMAIIMOHHO-00pa3oBaTeIbHasl Ccpeaay) BKIOYAEeT B ceds
noptdoiM0  CTyIEHTa, DJJEKTPOHHbIE BEAOMOCTH, PEUTHHI CTYJIEHTOB U
o0ecrieunBaeT: - (UKCAUIO XO0Ja O00pa30BaTEIbHOIO TMPOIecca, pe3yIbTaToOB
IPOMEKYTOUHOM aTTeCTalluy U PE3yJIbTaTOB OCBOCHHSI 00pa30BaTeNIbHBIX MPOrpaMM
oOyyaromumucs, GopMUpPOBaHUE IEKTPOHHOTO MOPT(OINO 00ydarouierocs, B ToM
YHCJIE C COXpaHEHHE pabOT 00ydaroIerocs, pereH3uil U OIICHOK Ha 3TU paboTHI,

I) DJIGKTPOHHBIE OWOJMOTEKH, BKJIIOYAIOIIME JJICKTPOHHBIE KaTaJlOTH,
MIOJTHOTEKCTOBBIE IOKYMEHTHI M 00ECTIEUMBAIOINIUE JAOCTYI K Y4eOHO-METOAUYECKUM
MaTepuaigaM, BBIITYCKHBIM KBalU(UKAIMOHHBIM paboTam u T.A.. YebOokcapckoro
uHctutyTa (pumana) - «MPBUCY

1) 3JEKTpOHHO-O0nOMMoTeunbie cuctembl (OBC), BKIIIOUarONMe 3JIEKTPOHHBIH
KaTaJor ¥ MOJIHOTEKCTOBBIE JIOKYMEHTHI:

- «JJAHb» -www.e.lanbook.com

- OGpa3zoBarenbHas miaTdopma FOpaiit -https://urait.ru

e) miaTdopma 1dpoBoro oOpa3oBaHUs ITonutexa
-https://Ilms.mospolytech.ru/

k) cucTeMa « AHTUIUIaruar -https://www.antiplagiat.ru/

3) cucteMa sJeKkTpoHHOro aokymeHTtoobopora DIRECTUM Standard —
o0ecreynuBaeT JOKyMEeHTO000poT Mex 1y Duiinanom U Y HUBEPCUTETOM;

36



n) cucrema «1C Ynopasnenue BY3om Dnexrponuslil nekanat» (MocCKOBCKuUiA
MOJINTEXHUYECKUN YHUBEPCUTET) oOecrieunBaeT (hUKCAIMIO X0/1a 00pa30BaTeIbHOTO
mporecca, pe3ylbTaTOB MPOMEXKYTOYHOW AaTTeCTallud W Pe3yJbTaTOB OCBOCHUS
00pa30BaTEIbHBIX MPOTPaAMM 00YUAIOITIMHUCS;

k) cucrema «POLYTECH systems» oOecrneunBaer HWHGOPMALMOHHOE,
JOKYMEHTAJIbHOE  aBTOMATH3MPOBAHHOE  COMPOBOXKIEHHE  00pa30BaTEIHLHOTO
npolecca;

) cucrema «AOUTYpUECHT» obecrieurBaeT JIOKYMEHTAJIbHOE
aBTOMAaTU3UPOBAHHOE COMPOBOXKIECHUE PAOOTHI MPUEMHON KOMUCCHUH.

10. IlepeyeHb OCHOBHOH M JONOJHHUTEJIbHON Y4YeOHOH JIMTEPATYpBHI,

Heo0X0AMMOIi 11l OCBOEHUSI TUCITUTITIMHBI

OcHOBHas JIHUTEpaTypa
1. Pocun, W.B. Xumus. VYueOHuk u 3agaunuk: i By3oB/ W. B. Pocun,
JI. . Tomuna, C. H. ConoBbeB. — MockBa : WM3parensctBo [Opaiir, 2021. —
420 c. — (Briciiee oOpa3zoBaHue). — ISBN 978-5-534-01536-2. —
Tekct :anekTpoHHbld // OOpazoBarenbHas mmnatgopma HOpaitt [caiit]. —
URL: https://urait.ru/bcode/469142
2. Xumus : yuyeOHuk s By3oB/ FO. A. JlebGenes, I'. H. ®aneeB, A. M. I'ony6es,
B. H. IllanoBan ; mox oOmei penakiued ['. H. ®angeeBa. — 2-e u3a., nepepad. u
non. —  Mockpa : UsnmarenbctBo  FOpaiit, 2021.— 431c.— (Beicmee
oOpazoBanue). — ISBN 978-5-534-02453-1. — Tekct : DJEKTPOHHBIA //
Oo6pazoBarenbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/46903 1
3. OOmas ¥ Heopranuueckass Xxumus : yueOHuk misg By3oB / O. T. OranecsHn, B. A.
[Tonkos, JI. 1. llepbakosa, A. K. bpenb ; mon pemakiuenr 3. T. Oranecsna. —
Mockga : M3znarensctBo IOpaiit, 2023. — 447 c¢. — (Bwicmee obpa3oBanue). —
ISBN 978-5-9916-6994-8. — Texkcrt : anekrponnsiii / OOpa3oBarenpHas miatgopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/510944

JlonoJHUTEAbHAS JUTEpATypa

1. 3aitiie, O. C. Xumus. JlabopaTopHblii MPakTUKYM W COOpPHHUK 3ajady . y4yeOHOe
nocoobue mna By3oB/ O. C. 3aiiieB. — MockBa : U3natensctBo Opaiit, 2021. —
202 c. — (Beicmiee o6paszoBanue). — ISBN 978-5-9916-4106-7. — Tekcr
anekTpoHHbli  //  OOpasoBarenvHas  miarpopma  HOpaiit  [caiit]. ——
URL: https://urait.ru/bcode/469344

2. OmnetinuxkoB, H. H. Xumwus. Anroputmsl pemieHus 3agad U TECThI : yuyeOHOe
nocobue mna By3oB/ H. H. Oneitaukos, I'. Il. MypaBbeBa. — 3-¢ u3pd., uclp. u
norn. —  MockBa :  MznmarensctBo  FOpaiit, 2021.— 249 c.— (Beiciiee
obOpazoBanue). — ISBN 978-5-9916-9664-7. — Tekctr : DICKTPOHHBIA //
O6pazoBarenbHas mwiatdopma FOpaitt [caitt]. — URL: https://urait.ru/bcode/470470
3. Capraes, II. M. O0mas u Heopranuueckas xumus / I[1. M. CapraeB. — 2-e u3j.,
crep. — Cankrt-IlerepOypr : Jlaub, 2023. — 276 ¢. — ISBN 978-5-507-46508-8. —
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Texcr : snextponssld // Jlanb : snexkTpoHHO-OMOMMOTeuHast cuctema. — URL:

https://e.lanbook.com/book/310232

[lepuonnka

1. Hayunoe mnpubopoctpoenue / ria. pen. B.E.Kypoukun. — Cankr-IlerepOypr
Wuctutyr  aHamutmyeckoro — mpubopoctpoenuss  PAH, 2021. —  URL:
https://e.lanbook.com/journal/3111?category=931. — TeKCT : 2JIEKTPOHHBIM.

11. IMpodeccuonanbubie 0a3bl TAHHBIX U HWHGOPMAIMOHHO-CIIPABOYHbIE

CHUCTEMBI

[Ipodeccrnonanshas 6a3a TaHHBIX U
UH(OpPMAIMOHHO-CIPABOYHBIE CHCTEMBI

Wudopmarius o nmpaBe COOCTBEHHOCTH
(PEKBU3HUTHI JOTOBOPA)

Acconuanus uHxXeHepHoro oopazoBanus Poccun
http://www.ac-raee.ru/

CoBepI11eHCTBOBaHUE o0Opa3oBaHUs U
UHXXCHEPHOW JIeATENbHOCTH BO BCEX HX
MPOSIBJICHUSIX, OTHOCSIIUXCS K YydyeOHOMY,

HayuYHOMY u TCXHOJIOTUYICCKOMY
HaITpaBJICHUAM, BKJIrO4as IMPOLCCChI
npenogaBanusd, KOHCYJIbTUPOBAHUA,

WCCIICIOBAHMS, Pa3pabOTKH  HMHKCHEPHBIX
pelieHui, BKITtoYas HeTera3oByK OTpacib,
TpaHcdepa TEXHOJIOTUH, OKa3aHUs IIUPOKOTO
CIIEKTpa 00pa3oBaTeNbHBIX YCIIyT,
oOecrieyeHnus CBS3ell ¢ OOIIECTBEHHOCTBIO,
MPOU3BOJCTBOM, HAyKOWM M HHTErpaluu B
MEXIYHApOJAHOE  HAy4YHO-00pa30BaTeIbHOE

Hay4JHasl 3JIeKTpoHHas 6uommoteka Elibrary
http://elibrary.ru/

IIPOCTPAHCTBO.

CBOOOAHBIN TOCTYII

Hayunas JJIEKTPOHHAS 6ubnmoreka
eLIBRARY.RU - 310 KkpynHeummi
POCCUICKUN MH(POPMALIMOHHO-

AHATTMTUYECKUIA TOpTall B OOJIACTH HAYKH,
TEXHOJIOTUH, MEAUIUHBI M 00pa30BaHUS,
cofepKanii peepaTsl W TOJHBIE TEKCTHI
Oomee 26 MIH Hay4yHbIX CcTaTed W
nyOnuKanuii, B TOM YHCJE 3JICKTPOHHBIC
Bepcun Oonee 5600 poccHCKUX Hay4HO-
TEXHUYECKHUX JKypHAJIOB, U3 KOTOPHIX Oolee
4800 KYpPHAJIOB B OTKPBITOM
JIOCTYTIECBOOOTHBIN JOCTYII

becruiatHast snekTpoHHas OHONIMOTEKa OHJIANWH
"EnuHoe oKkHO K 00pa3oBaTeNIbHBIM pecypcam' Jist
CTYZCHTOB M TpEIoJiaBaTesei; KaTajior CChlJIOK Ha
o0pa3oBaTenbHbIC MHTEPHET-PECYPCHI
(http://Window.edu.ru)

[ensto CO3/1aHHUs MH(POPMALMOHHOM
cucremsl "EnnHoe OKHO JgocTtyma K
o0pasoBaTteqlbHBIM  pecypcam' #HcC
"EnnHoe OKHO ') sABIISICTCS OOeCIIeUeHHUE
CBOOOJHOTO JIOCTyNa K WHTErPaIbHOMY
Karajory oOpa3oBaTeNbHBIX  HMHTEPHET-
PECYPCOB W K DIIGKTPOHHOH OHOIHOTEKE
y4eOHO-METOIUYECKUX  MaTepualioB  AJis
o01rero u pohecCHOHATLHOTO
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[Ipodeccuonanbhas 6a3a TaHHBIX U
WHGOPMAIMOHHO-CIPABOYHBIE CHCTEMBbI

WNudopmarnus o npaBe cOOCTBEHHOCTH
(pEKBU3UTHI JOTOBOPA)

oOpasoBaHwUs. DneKTpoHHAas
OuOIMOTEKA SABNSETCS  KPYMHEUIINM B
POCCUICKOM CErMEHTE Nurtepuera
XpaHWIHIIEM  [OJIHOTEKCTOBBIX  BEepCUi
Y4EOHBIX, y4eOHO-METOIUUECKHIX u
HAyYHBIX  MaTEpHUaJOB C  OTKPBHITHIM
noctynoMm. bubmmoreka copepkut Oomee
30 000 maTepuanoB, UICTOUHUKAMU KOTOPBIX
SBIIAIOTCS 00Jiee TPEXCOT POCCUMCKHUX BY30B
U Jpyrux oOpa3oBaTeNbHBIX W HAYYHBIX
YUPEXKICHUH. OcHoBy HAIOJHEHUS
OMOJIMOTEKH  COCTABISIOT — 3JIEKTPOHHBIE
BEpPCUH y4eOHO-METOIMYECKUX MaTepuasoB,
MOATOTOBJIICHHBIE B BYy3aX, MPOMIEAIINE
pELeH3UpPOBaHWE U PEKOMEHIOBAaHHbBIE K
UCIIONIb30BAHUIO COBETaMH  (DaKyIbTETOB,
y4eOHO-METOIUYECKUMU  KOMHUCCHUSIMH U
JIPYTUMH BY30BCKUMU CTPYKTypamu,
OCYIIECTBISIIOLIIUMU  KOHTPOJb  y4eOHO-
METOIMYECKON eSTEbHOCTH.

CBOOOAHBIN TOCTYTI

®denepanbHbIil nopTai «Poccniickoe
o0pa3oBaHNE» — YHHUKAJIbHBIH HHTEPHET-
pecypc B cdepe 00pazoBaHUs U HAYKH.

ExxenHeBHO myOiMKyeT caMble aKTyallbHbIE
HOBOCTH, AHOHCBI COOBITHI,
MH(POPMALIMOHHBIE MaTepHabl Ui
LIMPOKOro Kpyra uurareneil. ExxeHenenbHo

®denepalibHbII nopran «Poccuiickoe | Ha moOpTange pa3MEeNIaroTCs SKCKIIO3UBHbBIE

o0Opa3oBaHHue» [DIEKTPOHHBIN MaTepuaibl, HMHTEPBBIO C  BEIYLIUMHU

pecypce] — http:// www.edu.ru CrieruaInucTaMu — nejaroramu,
NICUXOJIOTAMH, YYEHBIMH, PEHOPTAXH H
aHAJIMTUYECKHE CTAThU.
YuraTenu moyrydaroT 10CTyl K HOPMaTUBHO-
paBoBOi 0a3e cdepsl 00pa3oBaHUs, OHHU
MOTYT TOJb30BATHCS CAMBIMU PA3TUYHBIMU
MOJIE3HBIMU  CepBUCAMU — TaKHUMH, Kak
OHJIAWH-TECTUPOBAHNE, OTIPOCHI o
aKTyaJIbHBIM TeMaM U T.[I.

Ha3Banue Coxpamé Opranu3aumoHHO- OTtpacab (00aacth | OpuumnaabLHbI
OpraHu3anuu HHOE npasoBas (popma NAeATeJIbHOCTH) # calT
Ha3BaHHe

POCCUMCKUI | PocCHU | HenpaBuTenbcTBeHHOE, | TBopueckmii  Coro3 | http:/rusea.info

COI103 O HE3aBHUCHUMOE 00IIECTBEHHBIX

HAaYYHBIX u 00IIeCTBEHHOE HAy4YHBIX, HAy4YHO-

HMH)KCHEPHBIX o0beAMHEeHHE TEXHUYECKHUX,
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00IIIECTBEHHBIX WHXCHEPHBIX,
00BbeIMHEHHHI YKOHOMMYECKHX
00bEeIMHCHU,
SIBJISTFOLLIMX CST
IOPUIMYECKUMU
JIMITAaMH, CO3TaHHBII
Ha OCHOBE
o0IHOCTH
TBOPUYECKUX
PO eCCUOHATBHBIX
WHTEPECOB YYCHBIX,
WH)XEHEPOB u
CIICLIMAIMCTOB ISt
peanu3anuu  OOITUX
Leael 1 3a1ad.
Poccuiickuii PCU OO6mepoccuiickas 3amura obmux | http:/
COX03 MHXCHCPOB 00IIeCTBEHHAS HUHTCPCCOB n pOCCHﬁCKHﬁ-
OpraHu3aIus JOCTHIKEHHUS COI03-
«Poccuiickuii COI03 | YCTaBHBIX uesnen
HHXEHEPOB.pd/
HHKXEHEPOBY (manee | 0ObETMHUBIIIMXCS
umenyemass  «Coro3») | rpax/ias,
SIBJISICTCSI OCHOBAHHBIM | OCYIIIECTBIISTFOIINX
Ha YJICHCTBE | CBOIO JICATEIILHOCTh
00IIIECTBEHHBLIM Ha TEPPUTOPHUH
00BbEeINHEHHEM, Oojlee  IOJIOBUHBI
CO3MaHHBIM B (hopme | CyOBEeKTOB
OOIIECTBCHHOM Poccuiickoit
OpraHu3alNH denepanun

40



http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/
http://xn-----flclaefgadgbl2ccdgivqface04a.xn--p1ai/

12. IIporpammHoe

odecreueHue

(M eH3UOHHOE

| CB0OOOIHO

pacmpocTpaHsieMoe), HCHoJIb3yeMoe TPH OCYIIeCTBJIeHHH 00pPa30BaTeILHOI0

nmpouaecca
Wudopmanus o npase
COOCTBEHHOCTH (PEKBU3UTHI
Aynuropus [IporpammHuoe obecrieueHne
JIOTOBOpA, HOMEP JTUIICH3UH H
T.J.)
noroBop NeJ[03 ot 30.05.2012) ¢
Windows 7 OLPNLAcdmc noncomiamenuaMu ot 29.04.14 wu

Ne 1016 YyeOHas

01.09.16 (Geccpounas TUIICH3US)
Ay TUTOPUS ISt
TIPOBEICHHS yueGubix[Kaspersky  Endpoint  SecurityHomep munensun  2B1E-211224-
3aHaTUid  Bcex  BHuoB,/CraHmaptHbii Educational Renewal|064549-2-19382 Cy0OnuiieH3nOHHBI
peayCMOTPEHHBIX 2 roxa. Band S: 150-249 it norosop Ne§21 832.223.3K/21 o
[IPOrpaMMON 24.12.2021 1o 31.12.2023
OakanaBpuaTa/
crienuanmreTa/ GoogleChrome CBo0oHOe pacrnpocTpaHseMoe
MarucTpaTyphl,

MPOrpaMMHOE oOecrieueHue
OCHAIIICHHAs
T — u (6eccpounast TUILIEH3US)
TeXHUYECKUMHU Gimp cBO0OOIHO pacmpocTpaHsieMoe
CpelCcTBaMu o0yueHus, MPOrpaMMHOE obecrieueHne
COCTaB KOTOpPBIX (6eccpounast TUIICH3U)
EHE:HZS/;?;;H B pabounx Microsoft Office StandardHomep  nuneH3uu-42661846  or
IIII/)I CHEIHJII/IH(M omyseit) 2007(Micr0soft ‘ DreamSpark{30.08.2007) ¢ goricornameHusMu OT)|
Ka6uuer xuvu,[Premium - Electronic  Software29.04.14 n 01.09.16 (6eccpounast
MaTepHaIoBeICHUs u|Delivery Academic(Microsoft Openjnunensus)
OKCILTyaTaI[HOHHBIX License
Matrepuanos Pascal ABC CBOOOTHO pacrpocTpaHsieMoe

MIPOrpaMMHOE obecrieueHne

(6eccpounast TUIICH3U)

Ne 1126 Ilomemenue ans
CaMOCTOSITEIbBHOW paboThI
00y4JaroImuXxCst

Kaspersky  Endpoint  Security
CrangapTHBIN Educational

Renewal 2 roga. Band S: 150-249

Homep muuensun 2B1E-211224-
064549-2-19382 CyOnuiieH3MOHH

BIA

Ne821 832.223.3K/21 ot

24.12.2021 no 31.12.2023

JIOTOBOP

Windows 7 OLPNLAcdmc

norosop NeJ[03 ot 30.05.2012) c
Jorcornamenuamu oT 29.04.14 u
01.09.16

(6eccpounast TUTICH3M)

AdobeReader CBOOOJTHO pacmpocTpansiemoe
MIPOTrpaMMHOE obecrieueHne
(6eccpounast TUTICH3M)

I'apant Horosop Ne 735 480.2233K/20 ot

15.12.2020
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Yandex Gpay3zep

CBOOOIHO pacrpocTpaHsieMoe

IPOrpaMMHOE oOecrnieueHne

(6eccpounast TUIICH3US)

Microsoft Office Standard | Homep munEeH3MKM-42661846 oOT

2007(Microsoft DreamSpark | 30.08.2007) ¢ nomcornameHusMu

Premium Electronic  Software | ot 29.04.14 u 01.09.16

Delivery Academic(Microsoft | (beccpounast TUIIEH3M)

Open License

Zoom CBOOOTHO pacnpocTpaHsieMoe
IPOrpaMMHOE oOecrnieueHne
(6eccpounast TUIICH3US)

AIMP OTEUECTBEHHOE cBOOOIHO

pacmpocTpaHsieMoe MPOrpaMMHOE
obecrieueHue (6eccpounas
JIUTICH3HS )

13. MatepuajibHO-TEXHHYECKOe o0ecrevyeHne JUCHUILIHHBI

Tun u HoMep NOMENIEHUS

[lepeyeHb OCHOBHOTO 00OPYAOBAaHHUS M TEXHUUECKUX CPEJICTB
00yueHus

VYyeOHas ay IUTOPHS TUTS
MPOBEJCHUS Y4YEOHBIX 3aHITHIA
BCEX BH/OB, IPEIYCMOTPEHHBIX
IpOrpaMMOi OakanaBpuaTa/
CrienyannTeTa/  MarucTpaTyphl,
OCHAIlIEHHass O00OpYJOBaHUEM H

OO6opynoBaHue: KOMIUIEKT MeOenu A yueOHOro mpolecca;

TEXHUYECKUMHU CpeacTBaMu

JIOCKa ydeOHast; CTeH b
o0ydeHusi,  COCTaB  KOTOPBIX

TexHUUeCKue CpeicTBa OOYYEHUS: KOMIBIOTEPHAs TEXHUKA;
ompeeseTcs B pabounx 9

MyJIbTUMEAMIHOE  00opyAoBaHHE  (IIPOEKTOp,  SKpaH);
nporpamMmmax JUCHUITIINH

. KOMIUIEKT 1TaOOpaTopHOTro 000pyAOBaHUS MO TUCIUILTHHE

(Moyeit)
Kabuner XHAMUH,
MaTepHaIOBEICHHS "
9KCINTYaTallTUOHHBIX MaTCpHUaJIOB
Ne 1016  (YeGoxkcapwr,  yiI.
K.Mapkca, 1.60)
[Tomenienne st | OGopynoBaHue: KOMIUIEKT MeOenu Jisi yaeOHOTro Mmpoliecca;
CaMOCTOSITEIIbHON pabotsl | TexHu4yeckne cpeacTtBa OOYYEeHHUs: KOMIBIOTEPHAsE TEXHHUKA C
o0yJaromumxcs BO3MOXKHOCTBIO ~ TOJKIIOUeHHss K cetn «MHTepHeT™ W
Ne 1126 (r. YeOoxkcapbl, yi. | o0ecrieueHHUEM JOCTYNa B JJIEKTPOHHYIO HH()OpPMAIIMOHHO-

K.Mapkca, 60)

oOpazoBarenpHyI0 cpeny Punnana
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14. MerToauueckue YyKa3aHusl il O0y4awIIerocss IO OCBOCHUIO
AUCHMILTAHBI

Memoouueckue ykazanus 0nsa 3aHAMUN 1eKYUOHHO20 MUNA

B xome INeKUMOHHBIX 3aHATHM oOOydaromeMmycs HEOO0XOJUMO BECTH
KOHCIEKTUPOBAHUE Y4YEOHOro Marepuasia, oOpainiaTh BHUMAaHHE Ha KaTEeropuw,
(GhOopMYJIMPOBKH, PACKPBIBAIOIINE COJEPKAHUE TEX WJIM UHBIX SBJICHUN U MPOIECCOB,
Hay4YHBIC BBIBOJBI U MPAKTUIECKUE PEKOMEHIAIIUH.

Heo6xonuMo 3amgaBaTh NPENojaBaTeIl0 YTOYHSIOIMIME BOIMPOCHI C IIEJIbIO
VSICHEHUSI  TEOPETHUYECKUX  TOJIOKEHUH, pa3pelieHusl CHOPHBIX  CUTYaIlMi.
[lenecooOpa3Ho  nmopabarbiBaTh CBOM  KOHCIEKT JIEKIIMH, JieJasi B  HEM
COOTBETCTBYIOIIME 3alliCM M3 OCHOBHOW U JIONOJIHUTEIBHON JIMTEPATYPHI,
PEKOMEHIOBAaHHOM TMpernojiaBaresieM U TMPeTyCMOTPEHHON ydeOHOM mporpamMmoit
JUCUUILIAHBI.

Memoouueckue ykazanusa 014 3AHAMUIL CEMUHAPCKO20 (MPAKMUYECKO20)
muna.

[IpakTudeckue 3aHSATHS MO3BOJISIIOT Pa3BUBATh Y OOyYalOIIErocsi TBOPUYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHUE CaMOCTOSITEIbHO H3ydaTh JUTEpaTypy,
aHAJTM3UPOBATH MPAKTUKY; yUaT Y€TKO POPMYIUPOBATH MBICIb, BECTH AUCKYCCHUIO, TO
€CTh HMMEIOT MCKJIIOUUTEIIBHO Ba)KHOE 3HAYEHHE B PAa3BUTHUH CaAMOCTOSITEIHLHOIO
MBIIIUICHHUS.

[ToaroToBka K MpPakTUYECKOMY 3aHATHIO BKIIIOYaeT JBa »Tana. Ha mepBom
sTame oOydyarolluiics IUIaHUPYET CBOK CaMOCTOSATEIbHYIO paldoTy, KoTopas
BKJIIOYAET: YSICHEHHE 3aJ]laHusl Ha CaMOCTOSTEIbHYIO paboTy; moadop OCHOBHOW U
JOTIOTHUTENBHOW ~ JINTEPATyphl; COCTaBJIEHUE IUIaHAa paldoThl, B KOTOPOM
OMPENIENAIOTCA OCHOBHBIEC IMYHKTHI MPEACTOAIECH MOAroToBKUA. CoCTaBieHUE IJIaHA
JTUCITUTUTMHUPYET U TIOBBIIIAET OPraHU30BaHHOCTH B paboTe.

Brtopoii 3Tan BKJII0YaeT HEMOCPEACTBEHHYIO MOJATOTOBKY K 3aHATHUIO, KOTOpast
HAYMHAETCSI C M3Yy4YEHUsT OCHOBHOW W JOMOJHUTENIbHOU JuTepaTypbl. Ocoboe
BHUMAaHUE MPU I3TOM HEOOXOJUMO OOpaTUTh Ha COJEPKAaHUE OCHOBHBIX IMOJIOKECHUM
U BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPUITIOKEHUS
paccMaTpUBaeMbIX TEOPETUUECKUX BOMPOCOB. Jlanee ciemyeT MOATOTOBUTH TE3WCHI
JUIS. BBICTYIUIGHMM TIO BCEM YYEOHBIM BOIPOCaM, BBIHOCHMBIM Ha MPaKTUUYECKOE
3aHSATHE WM IO TeME, BBIHECEHHOW Ha AMCKYCCHIO (KpPYTJBIM CTON), MPOIyMaTh
OpPUMEPHl C IEJbI0 OOECIEUYEHHS] TECHOM CBSI3M HM3y4aeMOW TEeMbl C peallbHOU
KHU3HBIO.

['oTOBsICH K JOKJIAMy WM BBICTYIUIGHUIO B pPaMKax HUHTEPAKTUBHOU (HOPMBI
(mucKyccust, KpYTblid CTOM), PU HEOOXOUMOCTH CIIeAyeT 0OpaTUTHCS 32 TIOMOIIIBIO
K MPET0/IaBaTelo.

Memoouueckue yKazanus K camocmoameibHoil padome.

CamocrosrtenbHass paboTa 0OydYaromierocsi SBISIETCS OCHOBHBIM CpPEICTBOM
OBJIaJICHUSI YY€OHBIM MaTE€pUaioM BO BpPEMs, CBOOOJHOE OT 00s3aTEIbHBIX YUEOHBIX
3ansaTui. CamocrtosrenbHass paboTra oOydYaromierocs HaJ YCBOCHHUEM Y4eOHOIo

Marepuasia 1o Yy4eOHOM AUCIUIUIMHE MOXET BBINOJHATHCS B OMOIMOTEKE
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YHHUBEpPCUTETA, YUEOHBIX KaOMHETaX, KOMIIBIOTEPHBIX KJlaccaX, a TaKKe B JOMAITHUX
ycnoBusix. CopepxaHue W KOJUYECTBO CaAMOCTOSITENIbHOM paboThl 00ydaromerocs
onpenensieTcss y4eOHONW NporpaMMOl JAMCLMIUIMHBI, METOOUYECKUMU MaTepHAIaMH,
NPAKTUYECKUMH 33JaHUSIMU M YKa3aHUSAMHU MPENOAaBaTEIs.

Camocmoamenvnasn paboma é ayOumopHoe 6pemsa MOHCem 6KAI0UAMb:

1) KoHCHeKkTHpOoBaHHUE (COCTaBIECHUE T€3UCOB) JIEKIIHIA;

2) BBINOJIHEHUE KOHTPOJIbHBIX PadoT;

3) peuieHue 3aaay;

4) paboTy co CIIpaBOYHON U METOJAUYECKON JTUTEPATyPOK;

5) paboTy ¢ HOpMATHUBHBIMH IPABOBBIMU AKTAMH;

6) BBICTYIUIEHUS C JIOKJIa/laMi, COOOIEHUSMHU Ha CEMUHAPCKUX 3aHATHUSAX;

7) 3amMTy BBINOJHEHHBIX paloT;

8) ydacte B ONEpPaTUBHOM (TEKYIEM) OINPOCE IO OTIEIbHBIM TEeMam
U3y4aeMOW TMCUHUIIIIMHBI,

9) ywactue B cobeceqOBaHMSX, JEIOBBIX (POJEBBIX) HWIpax, AUCKYCCHUSX,
KPYTJIBIX CTOJIaX, KOH(PEPEHIUAX;

10) yuactue B TECTUPOBAHUU U JIP.

Camocmoamenvnasa paboma 60 6HeayOUmMOPHOE 6PEMA MOIHCEM COCHOAMD
u3:

1) moBTOpEeHUs JEKIMOHHOTO MaTepHaa;

2) TOATOTOBKH K MPAKTHUYECKHUM 3aHSATHUSM;

3) wu3ydeHus yuyeOHOU U HayYHOU JTUTEPATYPHI;

4) wW3yuyeHUss HOPMATUBHBIX NPABOBBIX aKTOB (B T.4. B AJIEKTPOHHBIX 0a3zax
JTAHHBIX );

5) pelieHus 3a7a4, 1 UHBIX MPAKTUYECKUX 3aJJaHUI

6) MOATOTOBKH K KOHTPOJIbHBIM paboTam, TECTUPOBAHUIO U T.1I.;

7) TOATrOTOBKH K MPAKTUYECKUM 3aHATUSAM YCTHBIX JOKIAJ0B (COOOIIECHUN);

8) MHOArOTOBKH pedepaTroB, 3¢C€ U HHBIX WHAMUBUAYAIBHBIX MMHCbMEHHBIX
paboT Mo 33JaHUI0 MTPENOIaBATENS;

9) BBINOJIHEHUS KYPCOBBIX PabOT, MPEeyCMOTPEHHBIX YUEOHBIM TUIAHOM;

10) BBINOJIHEHUS BBITYCKHBIX KBaTU(UKAIIMOHHBIX paboOT U Jp.

11) BbiesieHrs HauboJee CIOXKHBIX U MPOOJIEMHBIX BOIPOCOB MO M3y4aeMoOu
TEME, TOJy4YEHUE PpA3bACHEHUH W PEKOMEHAAMN 10 [JaHHBIM BOIPOCAM C
MpEenoAaBaTeIs MU Ha KOHCYJIbTalHSIX.

12) npoBeieHUsT CaMOKOHTpPOJSL IyTEM OTBETOB Ha BOMNPOCHl TEKYLIETO
KOHTPOJIS 3HAHUMU, pEUIeHUsI MIPEICTABICHHBIX B yUeOHO-METOIMYECKUX MaTepuaiax
Kadenpsl 3a1ay, TECTOB, HAMMCaHUS pedepaToB U 3CCE MO OTIACIBHBIM BOIPOCAM
M3y4aeMOU TEMBI.

Texymuit KOHTPOJIb OCYyIIECTBIsIETCS B ()OpME YCTHBIX, TECTOBBIX OINPOCOB,
JOKJIa/10B, TBOPUYECKUX 3aJaHUI.

B ciiydyae nponyckoB 3aHATHI, HAIMYUS UHIMBUIyaIbHOTO rpaduka o0ydeHHus
W Ui 3aKpeIUIeHHUs MPAaKTUYECKUX HABBIKOB CTYJIE€HTaM MOTYT ObITh BbIJIAaHbI
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THUIIOBBIC HMHAWBHUAYAJIBHBIC 3addHHA, KOTOPBIC  HOJIKHBI OBITH CAaHbI B
YCTaHOBHeHHBIﬁ IpCroaaBaTcjicM CpOK.

15. Ocob0enHocTH peanu3anu IUCHUIUVIMHBI JII HHBAJUAOB M JUI €
OIrpaHNY€HHbIMHA BO3MOKHOCTHAMMU 310POBbA

OOyueHue Mo AUCHUIUIMHE «XUMUS» HHBAIUIOB M JIUMI[ C OIrPAHUYCHHBIMU
BO3MOXHOCTSIMU 3710p0Bbs (1asiee OB3) ocyiiecTBiseTcs IpenojaBaTeieM ¢ y4eToM
OCOOCHHOCTEHM TMCUXO(U3UYECKOTO0 Pa3BUTHSA, WHIUBUIYATbHBIX BO3MOXXHOCTEH U
COCTOSIHUSA 3/I0POBBSI TAKUX 00YyYarOUIUXCS.

JIJist CTyIEHTOB C HapyIIEHUSIMU OMOPHO-ABUraTeabHol QyHkimu u ¢ OB3 no
CIIyXy MpEeIyCMaTpPUBAECTCS COMPOBOXKIACHUE JIEKUUM W MPAKTUYECKUX 3aHATUN
MYJIbTUMEIUUHBIMU CPEJICTBAMU, PA3/IaTOYHBIM MaTEpPUAJIOM.

s cryaentoB ¢ OB3 1o 3peHUI0 mpeaycMaTpUBAETCS MPUMEHEHHUE
TEXHUYECKUX CPEJICTB YCHJICHHS OCTAaTOYHOI'O 3PEHUs, a TaKKe MpeayCMOTpeHa
BO3MOXKHOCTh pa3pabd0TKH ayquoMaTEepUaoB.

[To mucrummHe «XUMUS»OOYUYCHHE WHBAIUAOB M JIMI C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMU 3/I0POBbSI MOXKET OCYIIECTBIATHCS KaK B ayJIUTOPUHU, TaK U C
UCIIOJIb30BAaHUEM  BJIEKTPOHHOW  HMH(POPMALMOHHO-00pa30BaTENIbHOW  CpEbl,
00pa30BaTeIbLHOrO NOpTaia v 3JEKTPOHHON MOYTHI.
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JIMCT AOIOJIHEHWI U UISMEHEHUI
paboueii mporpaMMbl AUCHUTUIAHBI
Pabouass mporpamma AHCHUIUIMHBI PAacCMOTpEHa, OOCYXKIeHa M 0A00peHa s

ucnonHenus B 2020-2021 ydeOHoM roay Ha 3acepaHuu kadenpsl, npoTokoa Ne 9 ot
«16» mas 2020 r.

Brecensbl AOIIOJIHCHUA W HW3MCHCHHA B _4YAaCTHM AKTyaJaW3alluy JIMIICH3WOHHOI'O
OporpaMMHOIO O6CCHC‘ICHI/I€, HCII0Jb3YEMOE pu OCYICCTBJICHUHU
06[2330B3T€J'IBHOFO IIporecca 1o JTAHHOM AUCIUIIJINHBI, a TaK € COBPCMCHHBIX
H[ZO!]}CCCHOH&J’IBHLIX 0a3 JAHHBIX WU HH!]!O[!M&!!I/IOHHHX CIIPABOYHBIX CUCTCMAX.

PaGouas mporpamMma IUCHHMIUIUHBI PAacCMOTpEeHa, OOCYXJeHa W OoJ00peHa s
ucrionHeHus B 2021-2022 ydeOHOM roay Ha 3acenaHuu Kadeapsl, mpoTokosa Ne 10
ot «10» amnpens 2021 r.

Baecennl AOIIOJIHCHUA W HW3MCHCHHUA B _4YdCTH AKTyaJIu3alluy JIMIICH3WOHHOI'O
IporpaMmMHOIO O6€CHC‘I€HI/I6, HCII0Jb3YEMOC npun OCYICCTBJICHUHN
06[2330B3T€HBHOFO IIPpOoNcCCaIio JaHHOU JUCHUIIJIMHBI, a TaK XE COBPEMCHHBIX
H[}O[l}@CCI/IOH&HBHBIX 0a3 JAHHBIX U I/IHgl}O[zMagI/IOHHHX CIIPAaBOYHLIX CUCTEMAX.

PabGouas mnporpaMma IUCUMIUIUHBI pPAacCMOTpeHa, OOCykJeHa W oJ00peHa s
ucrnonHenus B 2022-2023 ydeOHOM Tojly Ha 3acenanuu Kadeapsl, mpoTokona Ne 9ot
«14» Mas 2022 r.

BHecenbl JAOIIOJIHCHUA W HW3MCHCHHUA B _4YdCTH AKTyaJIW3alluy JIMIICH3UOHHOI'O
IporpaMmMHOIO O6€CHC‘—ICHI/I€, HCII0JIb3YEMOC Ipun OCYICCTBJICHUN
O6[2330B3T€HBHOFO mponecca 1o ﬂaHHOI)'I JUCHUIIJIMHBI, & TaK K€ COBPEMCHHBLIX
H[}O(I}@CCI/IOH&HBHBIX 0a3 JAHHBIX W I/IHSIQO[}MagI/IOHHHX CIIPABOYHLBIX CHCTEMAX,
AKTyaJlu3aluy TEM JUJIA CaMOCTOSTEIbHOU [2&60TBI, AKTyaJIu3alliyd BOIPOCOB JUIA

IOATOTOBKU K MPOMEXKYTOYHOW aTTECTAllUM, aKTyadu3alluy TepeyHs OCHOBHOW W
JOTOJHUTENbHOW YUeOHOM IUTEpaTyphI.

PaGouas mporpamMma IUCHUMIIIUHBI PAacCMOTpEeHa, OOCYXKJeHa W OJ00peHa s
ucrionHenus B 2023-2024 ydyebHOM roay Ha 3aceaanuu kadeapsl, mpoTokona Ne 080t
«20» Mast 2023 L.

BHecennbl AOIIOJIHCHHUA W HM3MCHCHHA B _YdCTH AKTYAJIW3dAlWKW JIMICH3WOHHOI'O
IporpaMmMHOIO O6€CH€‘-I€HI/I€, HCII0JIB3YCEMOC Ipu OCYIIICCTBJICHUHN
06[2330B3T€HLHOFO IMponecca 1o gaHHOﬁ JUCTIUIIJIMHBI, a4 TaK KC COBPCMCHHBIX
H[}O(heCCI/IOHaJIBHBIX 0a3 JAaHHBIX H I/IthOQMagI/IOHHBIX CIIPABOYHBIX CHCTEMAX,
AKTyaJIu3aluy TEM JUIA CaMOCTOSTEAbHOM [za6OTBI; AKTyaJIu3allii BOIPOCOB JUIA
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IHOJATOTOBKH K H[!OMC)KyTO‘-IHOﬁ aTTCCTAllY, AKTYAJIU3dlluy IICPCYHA OCHOBHOU U

IONOJIHUTENbHON YYeOHOU AUTEPATYPHL.
Paboyass mporpamma AMCHMIUIMHBI PAacCMOTpEHa, OOCYXKIeHa M 0A00peHa s

ucnonHenus B 2023-2024 ydeObHOM roay Ha 3acefqanuu kadeapsl, mpotokona Ne 100t
«22» aBrycra 2023 L.

BHeceHBl JIOMOJHEHHWS MW W3MCHCHHUS B__YacTH aKTYaJIW3allMK _ JICKTPOHHBIX
OMOJIMOTEYHBIX CUCTEM.
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