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Pabouast mporpamma JuCHUIIMHBL pa3paboTaHa B COOTBETCTBUU C:

- ®enepanbHBIM TOCYJJaPCTBEHHBIM 00pPa30BATEIbHBIM CTaHAAPTOM BBICIIETO
oOpazoBanust — OakamaBpwar 1o HampaBieHutro moarotoBku 08.03.01
«CTpOoUTEnHCTBOY, YTBEPKIEHHBIN mpukazom MunoOpuayku Poccum Ne 481 ot 31
Mas 2017 r., 3apeructpupoBannbii B Muntocre Poccun 23 wmrons 2017 ropa, per.
Homep 47139;

- y4eOHBIM MJIaHOM (OYHO-3a0YHOU (GOopM OO0yueHUs) MO HANPABICHUIO
08.03.01 CtpoutenbCTBO.

Pabouas mporpamMm IUCUUMIIMHBI BKJIIOYAE€T B CEOsl OLEHOYHBIE MAaTepUabl
JUISL IPOBEACHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTalluU
no guciuiuiiHe (1.8 @OHJ OLEHOYHBIX CPEACTB JJIsi MPOBEACHUS TEKYIIETro
KOHTPOJISL YCIIEBAEMOCTH, TPOMEKYTOYHOM aTTeCcTalMd IO UTOraM OCBOCHHS
JTUCHUTUTNHBI )

Astop Ky3pmuna Onbra BayecnaBoBHA, KAHIWIAT XUMAYECKUX HAYK, JIOLECHT
Ka(eapbl TPAaHCIOPTHO-TEXHOIOTUYECKUX MAITUH

(vkazamv QHO, yuenyio cmenenv, yuenoe 36anue uiu OOINCHOCHb)

[Tporpamma onobpeHa Ha 3acenanuu kadeapbl TPAHCIOPTHO-TEXHOJIOTHYECKUX
MaiuH (mpotokos Ne 10 ot 14.05.2022).




1. IlepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB O0yYeHUS IO JAUCHMILIMHE,
COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3yJbTATAMH OCBOCHUS 00pPa30BaTeIbLHOM
nporpammsbl (Llesiu ocBOeHUS TUCUHMIIIIMHBI)

1.1. LensiMu OCBOCHUS TUCIMILIAHBI « X UMHUS SBJISIOTCS:
- (hopMHupOBaHHE HAYYHOTO COBPEMEHHOI'0 €CTECTBEHHOHAYYHOIO MHPOBO33PCHHS H
MBIIILICHUS;
- oBjaJieHue 0a30BBIMU 3HAHUSMHU B OOJIACTH TCOPHUH XUMHUYECKHX IPOIECCOB H
CHCTEM, a TAK)KE€ METOJIOB UX aHaJIK3a.

3amauyaMy OCBOECHHMS JUCIUIIINHEI « XUMUSD) SIBIISIFOTCS:
— HW3YYHThb OCHOBHBIC XUMHUCCKHE SBJICHHSA, OBJAJCTh (PYHIAMECHTAIbHBIMU
MOHATHSIMHM, 3aKOHAMHU U TEOPHSIMH KJIACCHYCCKOM U COBPEMEHHOM XUMHUH;
— 03HAKOMHTBCS ¢ HAYYHOH aImmapaTypor U METOJaMH XUMUYECKOT0 UCCIIeIOBaHUS,
PUOOPECTH HABBIKK MTPOBEICHUSA XUMHUYCCKOTO KCIICPUMEHTA;
— HAYYHUTHCS BBIACIATH XUMHUYECKOE COAepKaHHe B MPOPECCHOHANBHBIX 3agadax
OynyIiei AesTeIbHOCTH;
— OBIIAZICTh METOJAMH PEIeHHUs MPOPECCHOHATBHBIX 3a/1a4.

1.2.  O6nactu  mpodeccCHOHAIbHOW  AesTeabHOCTH  H(WiM)  chepbl
npoeCCUOHATBPHONW  JEATENIbHOCTH, B  KOTOPHIX  BBIMYCKHHKH, OCBOHBIIIHE
IpPOrpaMmy, MOTYT OCYLIECTBIISATh TPO(PECCHOHATBHYIO e TEIHHOCTD:

16 CTpouTenbCTBO W KUJIUIIHO-KOMMYHaJbHOE XO3sHMCTBO (B cdepe
WH)XCHEPHBIX W3BICKAHUW IS CTPOUTENbCTBA, B cdepe MPOSKTUPOBAHUS,
CTPOUTENHCTBA U OCHAIICHUSI OOBEKTOB KAMMTaJIbHOTO CTPOUTEIHCTBA M HKIIIUIIHO-
KOMMYHAJILHOTO XO3SHCTBA, B cdepe TEXHUYECKOW OKCIUIyaTallid, PEMOHTA,
JEMOHTaXa © PEKOHCTPYKIMHU 3JaHUH, COOpPYXEHHUH, OOBEKTOB IKHIUIIHO-
KOMMYHAJIbHOTO XO3SIHCTBa, B cpepe NMPOU3BOJACTBA M NMPUMEHEHHS CTPOUTEITHHBIX
MaTepUaJIOB, U3ICIIUNA U KOHCTPYKITHH).



oOyyarommxcsi K  BBITIOJHEHUIO

npo¢eCCUOHATILHBIMY CTaHAapTaAMU:

TPYIOBBIX (QYHKIUH B

1.3. K OCHOBHBIM 3ajayaM H3Y4YCHHS IUCUUILUIMHBI OTHOCUTCS TMOJATOTOBKA

COOTBCTCTBUHU C

O0600ITICHHBIE TPYAOBBIE (GYHKIIUN TpynoBbie QyHKIHH
KO HaunmenoBanue YpPOBEHb HaMMEHOBaHUE KOIT YpPOBEHb
CTaHJapTa KBaJTU(HKAIAN KBaJTU(UKAIH
16.025 CITELIAJIMCT T10 OPTAHU3ALINM CTPOUTEJILCTBA
[MoxroToBka K MPOU3BOACTBY 6
OTJICTHHBIX ITAIIOB B/01.6
CTPOUTEIIbHBIX PaboT
VYnpasneHue mpou3BOICTBOM 6
Opranuzanus
OH3BOICTBA OT/ICJIbHBIX ITAIOB
P CTPOHTENBHBIX PabOT B/02.6
B OTACIIbHBIX ATAIIOB 6
CTPOWTENBHBIX PaboT
CTpOUTENBHBIA  KOHTPOJIb 6
MPOU3BOJICTBA  OTAEIHHBIX B/03.6
3TAIOB CTPOUTEIBHBIX PabOT
Criava v npueMKa BhITOTHEHHBIX 6
OTIEIbHBIX ITAIOB B/04.6
CTPOUTENLHBIX PaboT
16.032 CITIELIMAJIUCT B OBJIACTHU ITPOU3BOACTBEHHO-TEXHUYECKOI'O U
TEXHOJIOTMYECKOI'O OBECITEHEHHW A CTPOUTEJIBHOI'O ITPON3BOJICTBA
Opranuszauus padot u BxomHO# KOHTpOIJIE 1 6
PYKOBOJICTBO paboTamu COTJIaCOBAaHME C 3aKa34YMKOM
C 10 OpraHU3alMOHHO- 6 IPOEKTHOM U paboueit C/01.6
TCXHOIOTHICCKOMY H JOKYMEHTAINH 110 00BEKTY
TCXHAICCKOMY CTPOUTENBCTBA
o0ecIieueHHIo
[TnanupoBaHKE U KOHTPOJIb 6
CTPOHUTEIHHOTO
BEITIOJTHCHUSI Pa3pabdOTKU U
MPOM3BOJICTBA B
. BEJICHUSI OPTaHU3aLlMOHHO- C/02.6
CTPOUTEIHLHON .
TEXHOJOTUYECKON U
OpraHu3auu .
HCTIOJIHUTENILHOM IOKYMEHTALIUH
CTPOUTEIBHOW OpraHM3alul
[TnaHupoBaHKE U KOHTPOJIH 6
paboT, BHITOTHSICMBIX
CyOIOAPSAIHBIME U C/03.6
CIEIUATU3UPOBAHHBIMU
CTPOUTEIbHBIMH OPTaHU3AIUSIMU
1.4. Komnerenuuun oOywaroierocs, opMupyemble B pe3yJbTaTe€ OCBOCHHS
AUCTUITIINHBI
HaumenoBanue | Koa m HammMeHoBanue Kon n naumenoBanue | IlepeyeHs miianupyembix
KATeropuu KOMIIeTeH il HHIUKATOpa pe3yJIbTaToOB 00y4eHHs
(rpynmbi) JAOCTHKEHUS
KOMHeTeHHHﬁ KOMIICTCHIIUHU




OIIK-1. Crrocoben

pemiarb 3ajaun
npodeccuoHaNTEHON

NESTEIIbHOCTH Ha
OCHOBE HCIOJIb30BaHUS
TEOPETUUECKUX u
MPAKTUYECKHX  OCHOB
€CTECTBEHHBIX u

TEXHUYECKHX HayK, a
TaKxe
MaTeMaTU4ecKOro
armapara

OIIK-1.1
JleMOHCTpHUpYET 3HaHUE
OCHOBHBIX 3aKOHOB
MaTeMaTHYEeCKIX u
€CTECTBEHHBIX  HayK,
HEOO0XOTUMBIX TUIst
pelieHus THTIOBBIX
3a1a4
npodeccHoHaNBEHON
JESITEIIbHOCTH

OIIK-1.2  Hcnons3yer
3HAHUSA OCHOBHBIX
3aKOHOB
MaTeMaTHYEeCKIX u
€CTECTBEHHBIX HAayK JUIs
pelieHus CTaHAapTHBIX

3a1a4 B o0Jactu
MIPOMBIIIUIEHHOTO u
TPaXKIaHCKOTO
CTPOMTENbCTBA

OIIK-1.3  ®opmupyer
cxemy 51
MOCJIEI0BATENHHOCTE

MNPUMCHCHUA OCHOBHBIX
3aKOHOB

MaTEeMaTUYCCKUX u
€CTECTBEHHBIX HAyK JIJIs
peaM3anuu MPOEKTHBIX
pemieHnic B 00JacTH

MIPOEKTUPOBAHUS u
AKCIUTyaTallMy 3JaHui U
COOpYKEHUI

3HATh:
OCHOBHBIE MTOJI0XKCHUS
COBPEMEHHOMN TEOpPUHU
CTPOCHHUS aroma,
XUMHYECKOMN CBSI3H,
SHEPreTUKU W KUHETUKU
XUMHUYECKUX peaKuuii,
XUMHUUYECKOTO PAaBHOBECHSI,
TEOPUH pacTBOpOB,
ANEKTPOXMMHUH, a TaKKe
OCHOBHEIC COCIMHCHUS
3JIEMEHTOB, X
KJIacCU(UKALIUIO u
XUMUYECKHE
MpEBpALICHUS;

BJIMSTHUE Pa3IMYHBIX

XUMHUYCCKHUX COGI[I/IHCHI/II;'I
Ha OpraHu3M 4YCJIOBCKa H

OKPYKAIOIIYIO cpeny;
npaBuja paboThI B
XUMHYECKOU JabopaTopuu
yMeThb: OTIpEICTIATh
XUMHUYECKHE CBOIiCTBa
9JIEMEHTOB M UX

COCIMHCHUI o

noyioxkeanto B IICH, mx
BIUSIHUE HA  CHUCTEMY,
HaIpaBJIeHUE XUMHYECKUX

B3aMMO/ICIICTBUH,
KHCJIOTHO-OCHOBHOM
Xapaxkrep cpenpl,

BO3MOXKHBIE  TTOOOYHBIC
Mpo1IeCChl (KOPPO3UOHHBIE
U Jp.) ¥ TpPEeICKa3biBaTh
nx BIIMAHUC Ha
TEXHOJIOTUICCKUHT
NpPOLIECC,  OKPY’KAIOIIYIO
cpeny u YeJIoBeKa,
npeJyiarath CHIOCOOBI
3alIMThl OT HHX, & TaKKe
MpUroTaBJIuBaTb
pacTBOpPHI HYXHOH
KOHLIEHTPaLUU "
ONPENeNsTh €€  JFOBIM
JIOCTYITHBIM METOI0M
(TUTpOBaHME, C MTOMOIIBIO
apeoMeTpa u T.1.),
u3mepsaTh  pH  BoHBIX
pPacTBOPOB 3IEKTPOJIUTOB;
BJIA/IETh: METOIaMH
pacucTa KMHCTUYCCKHUX U
TEPMOJJMTHAMHUYECKHX




XapaKTEPUCTUK

XUMHYECKUX peakiui,
pacyera KOHILICHTpaluu
pacTBOPOB M KOJMYECTB

pearupyrommx u
o0pa3yronmxcss  BEIIECTB
1o XUMHYECKOMY
YpaBHEHHUIO, pacyera

mokazaressi KHCIOTHOCTH
cpensl, pacuera JJIC u
OKHUCITUTENFHO-
BOCCTAHOBHUTCJIIBHBIX
MOTEHIIMATIOB pEaKIni

2. Mecro pucuuniunbl B crpykrype OIIOII

Hucuumuna B1.JI(M).b.16 «Xumus» peanusyercs B pamkax oOs3aTelbHON
yactu bioka 1 «/lucuurmnunsl (MOAyJIs)» IporpaMMbl OakajiaBpuara.

JucuumninHa npenoaaercs: 00ydaromuMcesl 0 OYHO-3a04HOU (opme — B 1-M
CEMECTPE.

JuctunnnHa «XuMus» SBISETCS TMPOMEKYTOUYHBIM ATanoM (HOpMHUPOBAHUS
komnereHun OIIK-1 B mponecce ocsoenns OIIOIL.

JucuumuinHa «XWMHS» OCHOBBIBA€TCS HA 3HAHUAX, YMEHMSAX M HaBBIKax,
NpUOOPETEHHBIX MPU HM3YyUYEHUU AUCUUIUIMH: MatemaTtuka, ®Pusuka, U SBISETCS
NPEAIECTBYOIEH Ui W3Y4YeHus JUCUUIUIMH: TeopeTndeckass MEXaHMKA,
ConpoTHBIIEHHE MAaTepUaOB, OJIEKTPOTEXHHKA M JJIEKTPOHMKA, TexHuuyeckas
MexaHuKa, ['ocyapcTBeHHass MUTOroBasi aTTeCcTalys: MOATNOTOBKAa K clJaye W craaya
rocyJapCTBEHHOIO 3K3aMEHa.

®opMoil MPOMEKYTOUHON aTTECTAI[MM 3HAHUN OOy4aeMbIX MO OYHO-3a0YHOMH
dbopme 3auet B 1-M cemecTpe.

3. O0beM AUCHUMILITHHBI

OO6masi TpyJAOEMKOCTh JUCIUIUIMHBI COCTaBJseT 2 3a4YETHBIX €AWHUILI (72
aKaJIEMUYECKHX Yaca), B TOM YHCIIC

04YHO-3204Hasi popma o0OyuyeHus :

Cemectp 1
JICKITUHU 6
J1ab0opaTOpHBIC 3aAHATHUS 6
CEMUHAPHI U IPAKTHYECKUE 3aHATHS -
KOHTPOJIb: KOHTaKTHas paboTa 0,2
KOHTPOJIb: CAMOCTOSITE/IbHAs paboTa 8,8
pacueTHO-TrpaduuecKre padoThl, KYpCOBBIC PaOOTHI (IIPOEKTHI): KOHTAKTHAs paboTa -
pacueTHoO-rpaduueckue paboThl, KypcoBbIe pabOThI (IPOEKTHI): CAMOCTOSITeNIbHAS paboTa -
KOHCYJIbTAITUN -
Konmaxmmnas paboma 12,2
Camocmosmenvhas paboma 59,8

Bug npomexyTtounoii artectanuu ((popMa KOHTPOIIs): 3a4ET

4. Conep:xanme TUCUHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesiam)
OuHo-3a04Has ¢popma o0yueHust




KonuuecTBo yacor Kon
KOHTaKTHas pa60Ta I/IH,I[I/IKaTOpa
Tema (paznen) p cowmmapsn | CAMOCTOSITEITD TR
ek | 2 :f;;fg:“e MPAKTHYECKHE Has paboTa KOMITETEHITHH
3aHATUA
1. OCHOBHBIE TTOHATHS U 3aKOHBI OIIK-1.1,
xumui. [lepuonnyeckas cuctema OIlK-1.2,
J.U. MenneneeBa. CTpocHue 1 0 - 12 OIMK-1.3
aToMa U CTPOCHHE MOJICKYJI U
BEIIECTBRA.
2. XuMu4decKas TepMOJMHAMHUKA. OIIK-1.1,
Xumudeckass KMHETHKA. 1 ) 13 OIIK-1.2,
Xumuueckoe u BhazoBoe i OITK-1.3
paBHOBECHE.
3. O0mme cBOiCTBa pacTBOPOB. OIIK-1.1,
JlucniepcHbI€ W KOJUIOUTHBIE 5 ) 14 OIIK-1.2,
cucteMbl. PacTBopsI ) OIK-1.3
HEDJICKTPOJIUTOB U JICKTPOJIUTOB.
4.OKHCITUTETBHO- OIIK-1.1,
BOCCTaHOBUTEIILHBIE PEAKIU U ) ) 14 OIIK-1.2,
3IEKTPOXUMUYECKHE MTPOLIECCHI. ) OIIK-1.3
Koncynpranuu - -
OIIK-1.1,
KonTpons (3ader) 0,2 8,8 OIlK-1.2,
OIIK-1.3
UToro 12,2 59,8

5. OO0pa3oBaTejibHbIE TEXHOJOTHHM, TPUMEHsieMble TIPH OCBOCHUM
AUCHUILINHBI

Metoauka npenojaBaHus JUCHUIUIMHBI M pealu3alis KOMIIETEHTHOCTHOTO
MOJIX0Ja B M3JIOKEHUH U BOCIPHUATUU MaTepuaia MpeaycMaTpuBaeT UCIOIb30BaHUE
cienyromux (GopM TMPOBEACHUS TPYNMOBBIX, HWHIAWBUIYATbHBIX, ayAHUTOPHBIX
3aHATUI B COYETAHMM C BHEAYAMTOPHOM paboTONl ¢ 1enbio (GOpMHUPOBAHUSA U
pa3BUTHS TPO(HECCHOHATHFHBIX HABBIKOB 00YYAIOIIUXCS:

- lenoBas u/wnu poneBas urpa (AN);

[log nenoBol UWrpod MOHMMAETCS COBMECTHAs JI€ATENbHOCTh TPYMIbI
oOyuaromuxcs ¥ MeJarornyeckoro paboTHUKA MO/ YNpaBiICHUEM I€1aroru4eckoro
pabOTHHKA C TENBIO0 PENICHHsS Y4eOHBIX U MPOPECCHOHAIBHO - OPUEHTUPOBAHHBIX
3aJa4 IMyTeM MIPOBOIO MOJEIUPOBAHUS pPEATbHOM MPOOJIEMHON CHUTyaluu.
[lo3BonsieT  olEeHMBATH yYMEHHE  AaHANU3UPOBATh U pellaTh  TUIHYHBIC
npodeccuoHaNbHBIE 3aa9H.

6. IlpakTyeckasi MOAroTOBKA
[IpakTryeckass MOATOTOBKA PEATU3YETCsl MyTEM MPOBEACHUS MPAKTHUECKUX
3aHATHH, MPEAYCMATPUBAIONINX YYaCTHE OOYUYarOIIMXCSA B BBHITIOJHEHUU OTIEIBHBIX
AJIEMEHTOB paboT, CBS3aHHBIX C Oyaymied mnpodecCHOHATBHOW JesATEIbHOCTHIO.
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OObeM 3aHATHIA B (hOpME MPAKTUIECKON TTOJTOTOBKH COCTABIISICT 2 Yac. (10 3a09HOM
dbopme 00yueHus)

OuHo-3204Has hopma 00ydeHUsI

Komuue Ko
®dopma WHIUKATOpa
Bun 3anstusa Tema 3ansaTHA CTBO o
IIPOBEICHUS JOCTHKCHUH
EETLT KOMIICTCHII
NunuBunyanpHas
u rpymnmnoBas
KOMaH/Hast
pabora c
AJIEeMEHTaMU
JIEJIOBOM  WUTPBI.
«l"anpBaHnueckue 3JIEMEHTBHI. s
DnexTpous. Koppo3zus»
MIPEITIOKEHHBIX
(HamucaHue aHOJHBIX U KaTOJHBIX
. cpencTs  cobpathb 0
peaxkuuii 3JIEKTPOXUMHYECKHUX G OTAIOLLII [1K-1.1,
[Ipaktnueckoe | nmpoueccos, onpeaeneHue IC p B . OIIK-1.2,
2 raJIbBAHUYECKUN
3aJlaHue rajbBaHUYECKUX AJIEMEHTOB, OIIK-1.3
AJIEMEHT, .
COCTaBJICHUE CXEMBI
ONPENEIUTh  €ro
rajbBaHUYECKUX U KOPPO3HOHHBIX
OJ1C, paccuutaTh
3JIEMEHTOB, PacyeThl IO 3aKOHY
TEOPETUYECKOE
®Dapajes)
3HaYEHHE,
COCTaBUTb CXEMY
raJIbBAHUYECKOTO
JIIeMEeHTa, paboTa
CO  CIpPaBOYHOM
JIUTEPaTypoil

7. YdeOHO-MeTOAUMYECKOe oOOecredeHne CaMOCTOSAATEIbLHON PpadoThl
CTY/ICHTOB

CamocrosiTenbHass padoTa CTyACHTOB MPEAYCMOTpPEHA YYEOHBIM IIJIAHOM I10
nucuuiuinae B oobeme 59.8 vaca mo 3a04yHoil popme oOyuenus. CamocTosiTenbHas
paboTra peanu3yeTcss B paMKax MpPOrpaMMbl OCBOCHHMS JUCLUMIUIMHBI B CIEAYIOIIMX
dhopmax:

- IpOpabOTKa TEMATUKU CAMOCTOSITEILHON PadOTHI;

- HamMcaHue pedepara;

- BBITIOJIHEHHE UHANBUYAJIbHBIX 33/JaHUM;

- IOATOTOBKA K C]au€ 3a4yeTa.

B pamkax ydueGHOro Kypca npeaycMaTpUBAIOTCSI BCTPEUH € MPEACTaBUTENIMU
PO MIBHBIX TPEITPUITUH.

CaMmocrosiTenbHass paboTa MPOBOJUTCS C LEIbIO: CHCTEMAaTU3alud U
3aKpEeIJICHHUs] TOJIyYCHHBIX TEOPETHUECKUX 3HAHUM U MPAKTUYECKUX YMEHH
oOydaromuxcs; yriyOJIeHus M PacUIMpeHUsT TEOPEeTUYECKUX 3HAHUM CTYJEHTOB;
(bopMHpOBaHHS YMEHHI HCIOJIb30BaTh HOPMAaTHUBHYIO, IPAaBOBYIO, CIPABOYHYIO
JOKYMEHTAIMIO, YYEOHYI0 U CHEUUaIbHYIO JUTEPATYPY; Pa3BUTHUS MO3HABATEIbHBIX
CHOCOOHOCTEM W aKTUBHOCTH  OOydYarolIuxcs: TBOPYECKOW  MHUIMATHUBBI,
CaMOCTOATENIbHOCTH,  OTBETCTBEHHOCTH,  OPraHU30BAHHOCTH;  (HOPMUpPOBAHME

CaMOCTOATCIIBHOCTU MBIIIJICHUS], CIIOCOOHOCTEN K CaMOpa3BUTHIO,
8




COBEPILICEHCTBOBAHUIO M CaMOOpraHu3aiuu; GOpMHUpPOBaHUSA MPOQPECCHOHATBHBIX
KOMIIETEHIIU; pa3BUTHIO UCCIIEIOBATEIbCKUX YMEHUN CTYJEHTOB.

@®opMbI U BUJBI CAMOCTOSITENIBHOW Pa0OTHI CTYJECHTOB: YTEHHUE OCHOBHOW U
JOTIOJIHUTEIIBHOW ~ JIUTEpaTypbl — CaMOCTOSITEIbHOE M3y4YEHHWE Marepuana Mo
PEKOMEHTyeMbIM JIUTEPATyPHBIM UCTOYHUKAM; pab0Ta ¢ OMOIMOTEYHBIM KaTaJIOTOM,
CaMOCTOSITENIbHBIM  TOA00pP HEOoOXOauMOM JUTepaTrypbl; paboTa €O CIOBapeM,
CIIPaBOYHUKOM; TOMCK HeoOxoaumoil  uHbopmauuu B cetd VHTEpHET;
KOHCIIEKTUPOBAHHE HCTOYHHUKOB; pedepupoBaHUE HCTOYHUKOB;, COCTaBJICHUE
AHHOTAIlUM K MPOYUTAHHBIM JIUTEPATYPHBIM UCTOYHUKAM; COCTABIICHUE PEIEH3UN U
OT3BIBOB Ha IMPOYUTAHHBII MaTepHall; COCTaBlieHHE 0030pa MyOJIMKalMid MO TEME;
COCTaBJIICHHME U  pa3pabOTKa TEPMHHOJOTUYECKOIO  CJIOBAps; COCTABJICHHE
XPOHOJIOTUYECKON TaOiuIlbl; cocTaBieHue Oubmuorpaduu (Oubamorpaduyeckoin
KapTOTEKH); TMOATOTOBKA K PAa3JIUYHBIM (opMaM TEKyIledl U MPOMEKYTOYHOU
arrecTalu (K TECTUPOBAHHUIO, KOHTPOJILHOW paboTe, 3auery); BbBIIIOJIHEHHE
JIOMAIIIHUX KOHTPOJBHBIX padOT; CaMOCTOSITEIHHOE BBIMOJIHEHUE MPAKTUYECKUX
3aJlaHui PENPOYKTUBHOTO TUMA (OTBETHI Ha BOIMPOCHI, 33]]a4H, TECThI; BHIMOJITHEHUE
TBOPYECKUX 3aJJaHUN).

TexHoJIorust Opranu3aly CaMOCTOSTEILHON PadOThl 00YUYaIOIINXCS BKIIOYAET
WCIIOJIb30BaHNE HWH(POPMAIMOHHBIX W  MaTePUATHHO-TEXHUYECKUX  PECYpPCOB
00pa3oBaTEIBLHOIO YUpPEXKJIEHUS: OMOIMOTEKY C YMTAIbHBIM 3aJI0M, KOMIIBIOTEPHbIC
KJIACChl C BO3MOXKHOCTBIO paboTel B MHTepHeT; ayauTtopuu (KJIaccel) st
KOHCYJIbTAIlIMOHHOM JESITENbHOCTH.

[lepen BbIMOTHEHHEM OOYYAIOIIMMUCA BHEAYIUTOPHOM CaMOCTOSTEIbLHON
paboThl MpenoaaBaTeNib MPOBOAUT KOHCYJIbTUPOBAHUE IO BBHIMOJHEHUIO 3a/laHusl,

KOTOpBI BKJIIOYAeT I1€Jdb 3aJaHusl, €ro COJAEpX aHUs, CPOKH BBINOJIHEHUS,
OpPUEHTHUPOBOYHBIN 00BbEM pabOThl, OCHOBHbIE TpeOOBaHUS K pe3yibTaTam paboThl,
KpUTEPUH OLEHKU. Bo Bpemsi BbBINIOJHEHHS OOY4YaOMIMMHUCS BHEAYIUTOPHOM
CaMOCTOSITENIbHOM pabOThI U NMPU HEOOXOIUMOCTH MPENOIaBaTeIb MOKET MPOBOJUTH
WHJUBUTyaJIbHBIE U TPYTIIOBbIC KOHCYJIbTAIINH.

CamocrosiTennbHas padboTa MOXKET OCYIIECTBIATHCS HWHAUBUAYAIBHO WU
rpynnaMy oOy4arommxcs B 3aBUCUMOCTH OT LENH, 00beMa, KOHKPETHOW TEMaTUKH
CaMOCTOATENbHON padOThl, YPOBHS CI0KHOCTH, YPOBHSI YMEHUN 00y4arOIIUXCS.

KonTpons  caMocTosiTelbHOM ~ pabOThl  CTYJEHTOB  MpeayCMaTpUBaET:
COOTHECEHHUE COJEP>KaHU KOHTPOJIS C LEIIMU 00yUYeHUs; 00bEKTUBHOCTh KOHTPOJIS;
BaJUJAHOCTh KOHTPOJIS (COOTBETCTBHE TMPEABABISIEMBIX 3aJaHUM TOMY, YTO
MpeAnojaraercss MpoBEpUTh); AudepeHIuanuoo KOHTPOJIbHO-U3MEPUTEIBHBIX
MaTepHaJIOB.

@opMbl KOHTPOJISI CaMOCTOSITEILHOM paboThl: MPOCMOTP U MPOBEpPKa
BBINIOJIHEHHUSI ~ CaMOCTOSITEIbHOM  paboThl  MpenojaBaTesieM;  OpraHu3alus
CaMONPOBEPKH, B3aUMONPOBEPKU BBINIOJHEHHOI'O 33JlaHUs B TpyIIe; oOCyXIAeHHE
PE3yIbTATOB BBINOJIHEHHOW PabOThl HA 3aHATHH; MPOBEIECHUE TUCBMEHHOIO OMpOCa;
MPOBE/ICHUE YCTHOTO ONpOCa; OpraHu3alus U MPOBEICHHE WHIWBHUAYAIBHOTO
co0eceI0BaHUsI; OpraHu3alys U IpoBeJieHue cobecel0BaHusl C TPYIIOHn.

Ne

o/ Buja yueOHO-MeTOAM4YECKOT0 00ecneyeHus

L. KoHnTponbHble 3a1aHust (BapUaHThI).




TectoBbIe 3a1aHM4.

Bompocs! Uit cCaMOKOHTPOJISL 3HAHUM.

TeMBI HOKIaa0B.

3amaHus 171 MOATOTOBKH K IPOMEXKYTOYHOM aTTECTAllMK 110 JUCLIUILINHE
(Bompocs! k 3auety)

8. ®oHJ OUEHOYHBIX CPeACTB /Jisl MPOBEAEHUS TEKYLIero KOHTPOJIs
yCIIeBAeMOCTH, IPOMEKYTOYHOM ATTECTAIMU M0 UTOTaM OCBOEHUS JUCUUIJINHbBI

8.1. [TacnopT poHIA OLIEHOUYHBIX CPEACTB

CTaHJApTHBIX 3aJ]la4 B
obsactu
MIPOMBILIUIEHHOTO U
IPaXk1aHCKOT'O
CTpOMTENbCTBA
OIIK-1.3 ®opmupyer
cXeMy u
MI0CJIE10BATEIBHOCTD
IIPUMEHEHHUS
OCHOBHBIX  3aKOHOB
MaTEeMAaTU4YECKUX U
€CTECTBEHHBIX  HayK
UL peanuzanuu
IIPOCKTHBIX PELICHUI
B obnactu
IIPOEKTUPOBAHUS U
AKCIUTyaTalyy 3aHHI
U COOPYKEHUI

Ne | Konrponupyemsie paszaenst | Koxu HamMeHOBaHHE WHaukaTop OOCTHKEHHS Haunmenosanue
(TeMBI) TACITUTUTAHBI KOMIICTCHITH KOMIIETCHITAHN OIICHOYHOI'O
CpeaCcTBa
l. | OcuoBusble monsatusiu | OIIK-1. Crnocoben | OINIK-1.1
3aKOHBI XUMUHU. eIaTh 3agaun | JleMoHCcTpupyeT
P Ilv A TPUPY VH]IMBU1yaJIbHbIE
[Tepuognueckas npodeccrnoHaIbHOM 3HAHHE OCHOBHBIX
KOHTPOJIBHBIE
cuctema JI.1. JIESATEIIbHOCTU Ha | 3aKOHOB AGOThL:
Menpeneena. OCHOBE MaTEMATHYECKHUX ul|P ’ N
pedepart; yCTHBIH
Crpoenue atoma u HCTOJIb30BAHUS €CTECTBEHHBIX  HAYK, |
CTPOEHUE MOJIEKYJI U TEOPETUYECKUX U | HEOOXOAMMBIX JUISt poc,
co0eceI0BaHuE;
BEIIECTBA. MPaKTUYECKUX OCHOB | PEIICHUS TUIIOBBIX
TECT, 3a4er.
€CTECTBEHHBIX H | 3a71a4
TEXHHUYECKMX HayK, a | IPOo(ecCHOHAIBHOM
TaKke JIeSITEIILHOCTH
MaTEMaTU4YECKOI O OIIK-1.2 Ucnons3yet
anmapara 3HAHUS OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHUX u
€CTECTBEHHBIX  HAayK
JUISt peleHus
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Xumudeckas
TEPMOJIMHAMUKA.
Xumudeckas
KWHETHUKA.
XuMHYecKoe U

¢dazoBoe paBHOBECHE.

OIIK-1. Crnocoben
pemarb 3a71a4u
npodeccuoHaTFHON
NCATCIIBHOCTU Ha
OCHOBE
UCIIOJTb30BAHUS
TEOPETHUECKIX "
MPAKTUYCCKUX OCHOB
€CTECTBEHHBIX u
TEXHUYCCKHUX HAYK, a
TaKKe
MaTEMaTU4YCCKOT O
ammapara

OIIK-1.1
JemoHcTpupyeT
3HaHUE OCHOBHBIX
3aKOHOB
MaTeMaTU4YeCKUX |
€CTeCTBEHHBIX  HayK,
HEOO0XOAUMBIX TSt
pelIeHus]  TUIOBBIX
3a1a4
poheCCHOHATLHOM
JeSITeTbHOCTH
OIIK-1.2 Ucnonb3yeT
3HaHUS OCHOBHBIX
3aKOHOB
MaTeMaTU4YeCKUX |
€CTeCTBEHHBIX  HayK
TUIst peleHHs
CTaHIAPTHBIX 3aJ]1a4 B
obnactu
MPOMBIIIUIEHHOTO |
Ipa)1IaHCKOTO
CTPOHTEIHCTBA
OIIK-1.3 ®opmupyer
cxeMmy u
MOCTIeI0BATEIbHOCTD
MIPUMEHEHHS

OCHOBHBIX 3aKOHOB

WHMBUTyaJIbHbIC
KOHTPOJIbHBIE
paboTbl; pabouas
TeTpajb
(oTHenbHbII
MaTepuan);
pedepat; yCTHBIH
orpoc,
cobOeceloBaHNE;
TECT, 3a4erT.
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OOu1me cBoiicTBa
pacTBOpOB.
JucniepcHeie U

KOJIITIOUJHBIC CUCTEMBI.

PactBops!
HEAJIEKTPOJIUTOB U
JJIEKTPOJIUTOB.

OIIK-1. Crnocoben
pemarb 3a71a4u
npodeccuoHaTFHON
NCATCIIBHOCTU Ha
OCHOBE
UCIIOJTb30BAHUS
TEOPETHUECKIX "
MPAKTUYCCKUX OCHOB
€CTECTBEHHBIX u
TEXHUYCCKHUX HAYK, a
TaKKe
MaTEMaTU4YCCKOT O
ammapara

MaTeMaTUYECKUX U
€CTECTBEHHbIX  HAyK
JUIS peannzanuu
MIPOEKTHBIX PEIICHUI
B oOmnactu
MPOEKTUPOBAHUS U
9KCIUTyaTaluy 31aHui
U COOpYKEHHI
OIIK-1.1
JemoncTpupyer
3HAHME OCHOBHBIX
3aKOHOB
MaTeMAaTU4YECKUX U
€CTECTBEHHbIX  HAyK,
HEO0OXOUMBIX IUISL
pelleHuss  TUIOBBIX
3a1a4y
npodeccroHaIbHON
JEeSITETbHOCTH
OIIK-1.2 Ucnons3yeT
3HaHUS OCHOBHBIX
3aKOHOB
MaTeMaTU4YECKUX U
€CTECTBEHHbIX  HAayK
JUIst pelieHus
CTaHJapTHBIX 3a]ad B
o0nactu
IIPOMBILUIEHHOTO U
IPaXXAaHCKOTO
CTPOMTENBCTBA
OIIK-1.3 ®opmupyer
CXeMy u
IIOCJIEJOBATEIBLHOCTD
IIPUMEHEHMS
OCHOBHBIX  3aKOHOB
MaTEMAaTUYECKUX U
€CTECTBEHHbIX  HayK
JUIS peanuzanuu
MIPOEKTHBIX PEIICHUI
B oOnacTtu
MPOEKTUPOBAHUS U
9KCIUTyaTaluy 31aHui
U COOPYKEHHI

WHMBUTyaJIbHbIC
KOHTPOJIbHBIE
paboTbl; pabouas
TeTpajb
(oTHenbHbII
MaTepuan);
pedepat; yCTHBIH
orpoc,
cobOeceloBaHNE;
TECT, 3a4erT.

OKHCIUTEBHO-
BOCCTAHOBHUTEILHBIE
peaKIuu u
AIEKTPOXUMUYECKUE
MIPOLIECCHI.

OIIK-1. Crniocoben
peraTh 3aa9u
npodeccrnoHaIbHOM
JESITeTHHOCTH Ha
OCHOBE
UCTIOJIh30BaAHUS
TEOPETHUECKUX u
MPAKTUYECKUX OCHOB
€CTECTBEHHBIX "

OIIK-1.1
JemoHcTpupyeT
3HAHHE OCHOBHBIX
3aKOHOB
MaTeMaTHYECKHX U
€CTECTBEHHbIX  HayK,
HEOOXOIUMBIX UL
pelieHus THITOBBIX
3a7a4

WHIUBUTy aJIbHbIC
KOHTPOJIbHBIC
paboThl; paboyvast
TeTpab
(oTHenbHbII
MaTepuain);
pedepart; yCTHBIH
or1poc,
co0eceI0BaHuE;
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TEXHUYECKUX HayK, a | MpodecCHOHATbHOI TECT, 3a4eT.

TaKxkKe JIESITEIIbHOCTH

MaTeMaTH4eCKOro OIIK-1.2 Ucnonb3yet

anmapata 3HAHUS OCHOBHBIX
3aKOHOB

MaAaTEMATUYCCKHUX n
CCTCCTBCHHBIX HayK

Ut peteHus
CTaHJApTHBIX 3aJay B
o0nactu
MPOMBIIUIEHHOTO U
Ipa)k1aHCKOTO
CTPOUTEIHCTBA
OIIK-1.3 ®opmupyer
CXeMy u
MOCTIe10BATEIbHOCTD
MIPUMEHEHUS

OCHOBHBIX 3aKOHOB
MaAaTEMAaTHYCCKUX u
C€CTCCTBCHHBIX HayK

UL peanuzanuu
MIPOEKTHBIX PELICHUI
B oOnactu

IIPOCKTUPOBAHUA u
JKCIUTyaTalyy 30aHUI
M COOPYKEHUH

Jranbl (GopMHpPOBaHUS KoMIeTeHUM B mnponecce ocsoeHusi OIIOII
MPSIMO CBSI3aHbl C MECTOM JUCLUIUIMH B 00pa3oBarenbHOM mporpamme. Kaxaplid aramn
(GbopMHpOBaHHS KOMIETEHIUHU, XapPAKTEPU3YETCSd OIpPEACIICHHBIMU 3HAHUSIMH,
YMEHHMSIMA W HaBbIKAMU U (WJIM) ONBITOM MPOGEeCCUOHAIBHOU IEeITeIbHOCTH,
KOTOpPBIE  OLEHHUBAKOTCS B TIPOLECCE TEKYIIEro KOHTPOJsS YCIEBAEMOCTH,
MIPOMEKYTOUHOM aTTECTallMu MO JMCLUMIUIMHE (MIPaKTUKE) U B MPOLIECCE UTOrOBOM
aTTeCTaluu.

JuciumHa «XuUMUS»  SBIAETCS IPOMEXKYTOUYHBIM OTallOM KOMILIEKCa
JUCLMIUINH, B XOJ€ U3YUYEHHs] KOTOPBIX Y CTYJIEHTOB (hOPMUPYIOTCSI KOMIIETEHIUH
OIIK-1.

®opmupoBanue komnereHuu OIIK-1 HaunmHaercs ¢ U3y4eHMs] TUCUUIUIMH
«Marematukay», «DU3UKay.

3aBepmiaercas pabora 10 (GOPMHPOBAHHUIO Y CTYJACHTOB YKa3aHHBIX
KOMIIETEHLIUH B XOJ1€ IMTOATOTOBKY U CAA4YU TOCYJAPCTBEHHOI'O 3K3aMEHa.

Hrorosas onienka chopmupoBanHocTu komrereHnuii OIIK-1 onpenensiercs: B
IIEpUOJ OATOTOBKH M CIAYX I'OCYIAPCTBEHHOIO DK3aMEHa.

B npouecce u3yyeHus IUCHUIIMHBI, KOMIIETEHIMU TaK:Ke (pOPMUPYIOTCH
MO0J3TAIHO.

OcHoBHbIMHM 3Tanamu (opmupoBanuss OIIK-1 npu u3ydyeHMH AMCHUILUIMHBI
B1.I(M).b.16 «Xumusi» sBiAseTCS TMOCIEAOBATEILHOE H3Y4YEHUE COJCP>KATEIBHO
CBSA3aHHBIX MEXIY CO00M TeM y4yeOHbIX 3aHATUH. M3ydeHue Kakaoil Tembl
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MpeanojaraeT  OBJAJEHUE  CTYJEHTaMH  HEOOXOJMMBIMHU  JECKPUIITOPAMHU
(cocTaBiAOMMMHM) KOMIETeHUMH. JIisi oueHku ypoBHS CQOPMUPOBAHHOCTH
KOMIIETEHLIM B TMpOILIECCe HU3YYEHUS TUCUUIUIMHBI MPETyCMOTPEHO IPOBEACHHE
TEKYyIIero KOHTPOJISI YCIEBaeMOCTH MO TemaM (pasaenaM) JUCHUIUIMHBL U
MIPOMEKYTOUHOM aTTeCTALMK MO JUCIUIUIMHE — 3a4eT.

8.2. KoHTposibHBIE 32JaHUSI U MAaTepHaJibl, HEOOXOAUMbIE JJA OLEHKH
3HAHUN, YMEHUI U HABBIKOB M (WJIH) ONBITA AeATEJILHOCTH, XaPAKTEPHU3YIOIINX
Tanbl (OPMHUPOBAHUS KOMIIETEHIMH B NMpouecce 0CBOEHHMsI 00pa3oBaTeIbLHOM
NMPOrpaMmblI

8.2.1. KoHTpoJbHBIE BONPOCHI MO0 Temam (pa3gejnam)  IJIs
onpoca/codece10BAHUS HA 3AHATUAX

Tewma (pazmen) Bomnpocst

1. Pemienue 3aa4 o NpUMEHEHUIO OCHOBHBIX
3aKOHOB (OIpenereHre KOJIMYecTBa BellecTBa
yepe3 MOJSIPHYIO MacCcy U MOJSIPHBIH 00BeM,
3aKOH IKBHBAJICHTOB, PACUET MO XUMHUYECKUM
dbopMyIiaM, IO XUMHYECKUM YPAaBHEHUSIM).
2. OmnpeneneHre cocTaBa sjapa aTroma,
COCTaBIICHUE DJIEKTPOHHOU (OPMYJIBI aTroma.
KBanTOBBIE UNCIA.
3. OObscHEHHE CBS3M MEXAY IMOJOKEHHEM
1. OcHOBHBIE NOHATHS M 3aKOHBl XHUMHU. | oleMeHTa B [ICD W 3IEKTpOHHOU
Ilepuognueckas cucrema .M. MenneneeBa. | koHpUTypalyei ero aToMOB.
Crpoenue atomMa M CTPOEHHUE MOJIEKYl U | 4. CpaBHeHHe CTETIeHU MIPOSIBICHUS
BEIIECTBA. METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB.
5. Ilepuoauueckass 3aBUCUMOCTb BEJIMYHH
SHEPTrUuil MOHU3AINH, SHEPTUH CPOACTBA K
AIIEKTPOHY, DJIEKTPOOTPULIATEILHOCTH.
6. OmnpeneneHue THUMA XUMHUYECKOH CBsI3H,
M300paKeHHe CXEMbl MEePEKPhIBAHUS ATOMHBIX
opOuTameii W  ompeAeNeHHUE  TeOMETPUU
MOJIEKYJIbl C Y4€TOM TMOpPUIN3ALUU aTOMHBIX
opOHTaneii.

1. Pacyer wu3MEHEHMI TEpMOIUHAMHYECKHX
bynkumii  coctossHMS  (OHTanmbnuu  AH,
sHTporuu AS, cBoOOonHON 3Heprum [ubb6ca

AG).  DKCHepuMEHTAIbHOE  OIpECIICHHE
teroBoro  sddexra  (AH),  meromuka
OTpeieNeHus, nabopaTopHOe u
MIPOM3BOJICTBEHHOE 000PY/I0BaHHE.

2. OmnpeneneHue 3K30- WIH SHI0TEPMHUUECKOTO
XapakTepa peakuuu no seanyuxe AH.

3. [Iporno3upoBanue BO3MOKHOCTH
CaMOIIPOM3BOJIBHOTO MPOTEKAHUSI PEAKLUU 10
BennuuHe AG.

4. CocTtaBjieHHME KWHETUYECKOrO YpaBHEHUS

2. XuMu4eckasi TepMOIMHAMUKA. XUMUYecKas
KHHETHKa. XMMHUUYECKOoe U (ha30BO€ paBHOBECHE.
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Tema (pazmen) Bormpockr

XMMHUYECKOH  peaKkIuH, BBIYUCICHHS IO
KHHETUYCCKOMY YPaBHEHHWIO JECHCTBUS Macc
(3aBHCHUMOCTh CKOPOCTH OT KOHIICHTpAIHH
pearentoB) u mo dopmyne Bant-I'odda
(3aBHCHMOCTH CKOPOCTH OT TEMIIEPATYPhl).

5. Ormpenenenre HaMpaBJICHUs CMEIICHUS
XMMHUYECKOTO PAaBHOBECHS TPU H3MCHECHUH
BHEITHUX YCIIOBUH HA OCHOBAHWH IMPUHITUIA
Jle-IllaTenbe.

6. CocraBiieHHE BBIPAXKEHUS JISI KOHCTAHTHI
paBHOBecus.  Pacdyer  paBHOBECHBIX W
UCXOJHBIX KOHIIEHTPAIUK BEIIECTB, pPacyeT
PaBHOBECHOT'O COCTaBa PEaKIIMOHHON CMECH.

1. Pacuer wu mepecuer KOHLEHTpaLUU
pacTBOpPOB (MaccoBas, oObeMHasi M MOJIbHAS

10714, MoJIsipHast u HOpMaJIbHasI
KOHIIEHTpAaLUH, MOJISUTBHOCTb, TUTP).
OKCIIepUMEHTAIbHOE onpeneIeHue
KOHIIEHTPAallUl pPacTBOPOB  J1aOOpaTOPHBIMU
METOJAMHU.

2. DNeKTpOJIUTBl U HEIIEKTPOJIUTHI.

Omnpenenenne xapakrepa JIEKTPOJIUTA 10 €ro
cuie (CHIbHBIE, CpeIHUE U Cl1a0bIe).

3. CocraBiieHHE BBIpQKCHUS JJII KOHCTAHTHI
JUCCOLIMAIIMU CJIa00T0 3JEKTPOJIUTA, PEIICHUE
3aJad Ha pacyeT KOHCTAHT M CTENEHU
JUCCOLIMAIMU MO0  3aKOHy  pa30aBleHUs
OcTtBanpaa.

4. CocraBnenue MOHHO-MOJIEKYJISIPHBIX
YpaBHEHMH peakuuii B pacTBOpe (MOHHO-
oOMeHHOe B3aUMO/ICHCTBHS MEXITY
pacTBOpamMu 3JEKTPOIUTOB, THIPOIU3 U JIp.).

5. Pacuer pH pacTBOpOB CHIBHBIX W CIAOBIX
AJIEKTPOJIUTOB € YYETOM JHUCCOLMALMM U
THJIPOTIN3a. DKCIEPUMEHTAIBHOE ONpeieNieHUue
pH Meronamu BHU3yaJIbHONW KOJIOPUMETPHM M
npu nomou pH/nonomepa.

3. Obume cBoiicTBa pacTBOpoB. JlucniepcHbie u
KOJUIOHMTHBIC CHCTEMBI. PactBopsr
HEOJICKTPOJMUTOB U 3JICKTPOJIMTOB.

1. OnpeneneHue CTENEHN OKUCIICHUSI aTOMOB B
COCTMHEHUU u MPOTHO3UPOBAHUE
OKHCJIUTEITbHO-BOCCTAHOBUTEIIBHBIX ~ CBOWCTB
COCIMHEHUII B 3aBUCUMOCTH OT CTEHECHH
OKHCTICHUSI ~ aTOMOB  (BbICIIAsl,  HHUB3IIAs,

IIPOMEKYTOYHAs).
4. OKMCIUTENBEHO-BOCCTAHOBUTENBHBIE | 2. CoCTaBleHHE 3JIEKTPOHHBIX YpaBHEHUIl
peaKkLuu 1 3JIEKTPOXUMHYECKHE MTPOLIECCHI. IIPOLIECCOB OKMCIEHUS W BOCCTAHOBJICHMS,

paccTtaHOBKa KOA()(PHUIIMEHTOB B ypaBHECHUHU
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON — PEAKINU
METOJIOM 3JIEKTPOHHOro OanaHca W METOJO0M
MOJIyPEAKLIUA.

3. TlporHo3upoBaHue TMOBEACHUS METAUIOB B
ANEKTPOXMMUYECKOW CHUCTEME MO0  HX
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Tema (pazmen) Bormpockr

MOJIOKEHUI0O B Ta0nWIe  CTaHIAPTHBIX
AIEKTPOJIHBIX MMOTEHIIUATIOB.
4. CocraBineHue >JIEKTPOHHBIX YpaBHEHUU

AQHOJ/IHOTO u KaTO/HOTO IIPOLIECCOB,
MPOUCXOSAIIUX MpU paboTe XHUMHUYECKOTO
HMCTOYHHKA TOKa, npu KOHTaKTHOM
AIIEKTPOXUMHUYECKOM KOppO3uH, npu

AJIEKTPOJIN3E€ BOJAHBIX PACTBOPOB U 3alMCh
o0miero pabodero ypaBHEHHUS. XUMHUECKUI
AKCIIEPUMEHT IO MPOBEICHUIO AIEKTPOJIU3A B
71a00paTOPHBIX YCIIOBMSIX, OTIINYHE
000pyA0BaHUS JUIsl DJIEKTPOJIM3HBIX YCTAHOBOK
B ITPOU3BOJCTBEHHBIX YCIOBHUSX.

5. CocraBiieHUE 3JIEKTPOXUMHUYECKOU CXEMBI
rajlbBaHUYeCKOro 3JIEMEHTA, pacuer
ANIEKTPOJHBIX NOTEHLUHUAIOB IO YpPaBHEHHUIO
Hepucra u anexrpoasmxkymeit cuisl (9/1C)
raJIbBAHNYECKOTO JIEMEHTA.

6. Pacwer macc (ans ra3oB - 0OBEMOB)
BEIIECTB, BBIACISAIONIMXCA Ha DJIEKTPoJax B
IIpoLIecCe IEKTPoan3a 1o 3akony dapanes.

HIkajga oeHUBAHUS 0TBETOB HA BONPOCHI

IITxana oneHUBaHUI

Kpurepun onienuBanus

OOyuaromuiicst TIIyOOKO M COJEPKATEIbHO PACKPBIBACT OTBET HA

«OTIMYHO» KKl TEOPETHUECKUN BOIPOC, HE JAOMYCTUB OIIHMOOK. OTBET HOCUT
pa3BEpPHYTHIN U NCUYEPIIBIBAKOIIMN XapaKTep.
OOyuaromuiics B LIEJIOM PAacKpbIBA€T TEOPETHUYECKHUE BOMPOCHI,
«Xopo1o» OJIHAKO OTBET XOTs Obl HAa OAMH M3 HUX HE HOCHUT Pa3BEpHYTOro U

HCUEPIIBLIBAIONIET0 XapaKTepa.

«Y IOBJIIETBOPUTEIILHO)

OO0y4armuiicss B 1IEJIOM PACKpPbIBAET TEOPETHUYECKHUE BOMPOCHI U
JOMyCKaeT  psAl  HETOYHOCTEH,  (parMEeHTapHO  PACKPHIBAET
COJIEp)KaHUE TEOPETHYECKHUX BOIMPOCOB WJIM HMX  PACKPHIBACT
COJIepXKATEIbHO, HO JIONYCKAasi 3HAYUTEJIbHbIE HETOUHOCTH.

«HeynoBneTBopUTEIHHOY

OOyuatoniuiicst He 3HaeT OTBETOB HA MTOCTABJIEHHbIE TEOPETUUECKUE
BOIPOCHI.

8.2.2. Tembl nuist 1okyI1a10B (pedepaToB)

1. AI[COp6€HTI>I 1 HOHHBIE OOMEHHUKHU B mponecccax OYUCTKU IIPUPOIHBIX U CTOYHBIX

BO/I.

2. OCHOBBI KPUCTAINIOXUMHUYECKOTO JIh3aiiHa.

3. CBEpXKHCIOTHI U CBEPXOCHOBAHUSI.

4. KoopIMHAIIMOHHBIE COEAUHEHUS B COBPEMEHHOM aHAIMTUYECKOM MPAKTHKE.
5. KoopavHaMOHHBIE COEAMHEHUS B KUBBIX OPraHU3MaX.

6. Heoprannyeckue 6momaTepuarb.

7. HanoMarepuaiibl Ha OCHOBE YTIIEpOJa.
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8. XrMHS B HHTEPECAX YCTOMYUBOIO PA3BUTHS, WU «3EIEHAS» XUMMUSL.

9. MoHHBIE KUJKOCTH — HOBBIN KJIACC 9KOJIOTHYECKH YUCTHIX PACTBOPUTEIICH.

10. dynnepensl: METOABI MOTYYEeHHsI, OUUCTKA, C(hephl IPUMEHEHHUS.

11. YrnepoaHeie HAHOTPYOKH: MOJTy4EHUE U CBOMCTBA.

12. BO3MOXHOCTH 1 IIEPCIIEKTUBBI KOMITBIOTEPHON XHUMHMH.

13. 305b-reap METOIBI MOJYYEHUSI HEOPTAHUYECKUX HAHOMATEPHUAIIOB.

14. I'ubpuaHble MaTepUalbl U KOMIIO3UTHI HA OCHOBE HEOPraHUYECKUX COCTUHEHUI.
15. Coenunenus BHeIpeHUs B TpauT: OJIy4eHHUE, CBOWCTBA, IPUMEHEHHUE.

16. I'padnexc — MmaTepuans Ha OCHOBE JUCIIEPCHOTO rpaduTa: TEXHOJIOTUsI, CBOMCTBA,

IMPUMCHCHHC.

17. YrnepoaHble BOJIOKHA — XUMUYECKUE MPUHIIUIIBI TOTYyYEHHUS, IPUMEHEHHE.
18. CuHTeTHYECKHE U HAaHOAIMA3bl: IOJIy4eHHE, CBOMCTBA, Chephbl IPUMEHEHUS.
19. Xumust noJMMEpHBIX TPOBOIHUKOB U TUAJIEKTPUKOB.

20. [IpumeHeHne HEPNEKTPOIMTOB B TEXHUKE.

21. XuMU4EeCKUM IKCIEPUMEHT KaK METO]T HAYYHOT'O TIO3HAHUS.

22. KoMnproTEpPHOE MOAETUPOBAHUE KAK YACTh XUMHYECKOTO DKCIIEPUMEHTA.

Il xana oneHNBaHUA

[IIxama orteHMBaHUS

Kpurepuu onieHuBanust

OO6yuatomuiicst TIyOOKO U COAEPIKATEIBHO PACKPBIBACT TEMY

«OTIMIHO» JOKJIaga, HE JOMyCTUB OHIMOOK. OTBET HOCHUT pa3BEpHYTHIA H
HCUYEPIBIBAKOIINNA XapaKTep.
OOyuaromuiics B LI€JIOM pacKpbIBaeT TeMy JOKJaa, OJHAKO OTBET
«Xopouio» XOTs1 OBl Ha OJIMH U3 HUX HE HOCUT Pa3BEPHYTOTO M HCUEPITHIBAIOIIETO
Xapakrepa.
OOyyaromuiicst B 1I€JIOM PAacKphIBaeT TeMy JOKIaJa U JOMyCKaeT
«Y IOBIETBOPHTETEHOY psAo  HETOYHOCTEH, (parMEHTapHO  pacKpbIBaeT  COJCpKAHUE
TEOPETUUYECKUX BOIPOCOB WM HMX PACKPBIBAECT COJEPHKATEIBHO, HO
JOITyCKas 3HAYUTCIIbHbBIC HCTOYHOCTH.
«HeynosneTBopuTenbHO» OO0yyaronuiicst He Bia/ieeT BBIOPaHHOM TeMoi

8.2.3. OueHo4YHbIE CPeACTBA OCTATOUYHBIX 3HAHUI (TeCT)

1. MakcumanbHOE YHCIIO HECTIAPEHHBIX AEKTPOHOB Ha p-OpOUTANISIX COCTABIISIET. .

a)7,06)3;B)4; 1)6.

2. DnekTpoHHAasi KOH(PUTypalysi OCHOBHOI'O COCTOSIHUS BAJICHTHOTO YHEPTETHUYECKOTO

yposas 3d°4s’ cooTBeTCTBYET HOHY...
a) Ni*; 0) Cr*"; B) Mn**; 1) Fe*".
3. Uncio HENTPOHOB COBMAAAET € YUCIIOM IIPOTOHOB B AIPE aTOMa U30TOIA. ..

a) %6C; 0) "oF; B) *'1sP;

F) 231 1Na.

4. DneMeHT, o0pa3yIoluil KUCIOTY ¢ Xxumudeckoil ¢popmynoit H,00;, HaxoauTcs B

IJIaBHOW MOATPYIIIE rpynmnsl [1CO.
a)lV; 6) VI; B) V; r) VIL
5. B psany H,S103 — H;PO4, — H,SO, cmima kucior ...
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a) yObIBaeT; 0) U3MEHSIETCSl IEPUOIUYECKHU; B) BO3PACTAET; T') HE U3MEHSETCH.

6. 1151 IpOCThIX BEMIECTB XapaKTEPHBI CIAETYIOIINE TUIIBI XUMUYECKOU CBSI3H. ..

a) MOHHAs U MeTajuinyeckasi; 0) KOBaJeHTHas HEMOJSpHAas U METAUIMYECKas, B)
KOBAJICHTHAs HEMOJSIpHAs U HOHHAS; T) KOBAJEHTHAs MOJSpHAs U METANINYECKasl.

7. B y351ax KpUCTAIUINYECKON PEIIETKA HUTPATa HATPUS HAXOIATCS . ..

a) arombl Na, N 1 O; 6) nousl Na” u NOs™; B) atoMbl Na u Mosiekysibl NO,; r)
Mouiekyiabsl NaNOs.

8. KucnoTHBIMU SIBISIOTCS THIPOKCH/IBL. .

a) cepnl (VI); 0) onosa (IV); B) xenesza (III); r) kamus (I).

9. Kucnotoii, koTopasi He 00pa3yeT KUCIbIX COJEH, SIBISETCSL. ..

a) oprodocdopHas; 0) XJIOPOBOJAOPOAHAS; B) CEpHAsi; T) CEPHUCTAI.

10. [na naxoxaenus AS®,gs peakiuu 2C,Hyry + 5044y = 4CO;5y + 2H,O) ciemyer
BOCITOJIB30BaThCS (POPMYJION ...

a) AS®9s = AS° (COyry) + AS (HaOpx) - AS®r (CoHory) - AS®r (Oyry);

0) AS®95 = 45°% (COxry) + 25°% (H2Ox)) - 25 (CoHay) - 55°% (Oary);

B) AS®295 = 45% (COx) + 25% (H2Op) - 285% (CoHaor);

) AS®9s = 4AS° (COyry) + 2A8°% (H2Op) - 2A8° (CoHyr) -

11. st mosryuenus 1132 x/Ix tera no peakuuu 2NOpy + Oy <> 2NOy(y (A °=-
566 kJI>x/M0B) HEOOXOIUMO 3aTPaTUTh ______ jATpa(OB) KUCIOPOIA.

a)5,6; 6) 11,2; B)44.,8; 1)224.

12. TemmnepaTypHbIii KOAGOUIIMEHT CKOPOCTH PEAKITUN XUMUYECKON PEaKiuyi PaBeH
2. ITpu oxnaxaenuu cuctemsl ot 100 10 80 °C ckopocTh peakiuu

a) yMeHblIaeTcs B 4 pa3a; 0) yBenuuuBaeTcs B 2 pa3a; B) YBEJIMUYMBAETCS B 4 pasa;
') HE U3MEHSETCHI.

13. VYcnoBueM mnpoTeKaHHWs MPSAMOW PEAKIUHW TPU TOCTOSIHHBIX JABJICHUH U
TeMIiepaType sBIseTCS ...

a) AAG<0;, 0)AG=0; B)A,G>0; T)AS<O.

14. CornacHo ypaBHEHUIO TOMOTEHHOM Xumuudeckon peakiyu 2HJ ) <> Hopy + Jor ,
AH°<0, nyis cMeteHrst paBHOBECHS B CTOPOHY TIPOYKTOB PEAKIIUU HEOOXOIUMO ...
a) CHU3UTh TeMIlepaTypy; ©O) 100aBUTh KaTaiau3aTtop; B) A0OAaBUTH BOAOPOH; T)
YBEJIUYUTH TEMIEPATypy.

15. CnabGpiMH AJIEKTPOIUTAMU SBJISFOTCS . ..

a) H,SO;; 6) CsOH; B) H,SO4; 1) CrCl;.

16. HauOomnbiiee 4YHCIO WMOHOB 00pa3yeTcss Mpu Jucconuanuu | Mojb Coiy,
uMmeroten popmyny ...

a) (NHy);PO4;  6)NayCOs; B)Fex(SO4);;  1)Ca(HCO;),,

17. Ecau ocMoTHyeckoe aaBienue pactsopa 4,6 r He snexrpoaura B 400 cm® Boxsl
npu temneparype 25°C cocraBiser 619 klla, To MonsipHas Macca pacTBOPEHHOIO
BEIIECTBA PaBHA r/moib. (OTBET yKa3aTh ¢ TOYHOCTHIO JI0 IIeJIOT0 YyKciia, R=
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8,31 JIx/monn-K).

a) 40 ; 6) 56; B) 25; 1) 46.

18. YpaBuenne n = CRT, xapakTepusyroliee 3aBUCUMOCTbh OCMOTHYECKOTO 1aBJICHUS
OT KOHIEHTPALIUH PACTBOPA HEAJIEKTPOIUTA U TEMIIEPATYPhI, HA3BIBAECTCS 3AKOHOM ...
a) Bant-I'odda; 6) MenneneeBa-Knaitnepona; B) boitns —Mapuorra; 1) [lebas-
XIOKKEJIA.

19. YpaBHeHue peakuuu, IpaKTUYECKH OCYLIECTBUMOM B BOJHOM PAacTBOPE, UMEET
BUJT

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

6) NaNO; + HCl = NaCl + HNO;

B) Ba(NOs), + 2NaOH = 2NaNO; + Ba(OH),

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

20. PactBop runpokcuna mutus umeetr pH=12. Konuentpanus ocHOBaHMS B pacTBOpE
npu 100 % nucconmanuu paBHa MOJIB/II.

a) 0,005; 6)0,01; B)O0,1; r)0,001.

21. [nga wuneambHbIX pa30aBICHHBIX pPACTBOPOB BEJIMYMHA KOHIIEHTPAIMU B
ypaBHerun pH=— IgCH" BoIpaxkaeTcs B ...

a) %; ©0) MOJNB/T; B) MOJB/MJI; T) I/

22. B BOIHOM pacTBOPE TUAPOJIA3Y HE MOABEPTAETCS COJb . ...

a) NaNOs; 0) K;Si105; B) AlCl;; 1) NaNO..

23. Kakoe coequHenue nomnyuaercs npu ruaponuse Na;PO, o nepBoii cTyneHu:

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

24. B pactBope cepHoOit KucIOoThI 00beMoM 0,5 1 m koHreHTparmend 0,1 mMoib/n
COJIEPKUTCSI ____ T pacCTBOPEHHOTO BEILIECTBA.

a) 49; 0)9.,8; B)98; r)49.

25. Ilns mpurotosnenus 500 r pactBopa ¢ maccoBoi gojei cymnbdara xkamus 10%
HABECKY COJIM HEOOXOJUMO PACTBOPUTH B _____ T BOJIBIL.

a) 400; 6) 50; B) 475; 1) 450.

26. [ns nmpuroroBnenust 520 T ¢ MOJSUIbHOW KOHIIEHTpanued 1 MoJb/Kr pacTBopa
NaOH tpeGyeTcsi T pacTBOPEHHOTO BEIIECTBA.

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

27. BemiecTBO, Ha TOBEPXHOCTH KOTOPOTO MPOUCXOJUT U3MEHEHUE KOHLIEHTPALIMU
JPYroro BEIEeCTBa HA3bIBAETCH .. ..

a) 2JIEKTpoaUTOM; 0) afcopOEHTOM; B) aACOPOEPOM; T) IMYJIraTOPOM.

28. Kakagd ©3  DOpUBENCHHBIX  pEaKkUMd  SBIIETCA  OKHUCIUTEIbHOMO-
BOCCTAHOBUTEIBHOW?

a) CaO + H,0 = Ca(OH),;

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

B) 2Ca + O, =2Ca0;
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r) CaO + CO, = CaCOs;

n) CaO + SO; = CaSO,.

29. Kakoe ©3  yKa3aHHBIX  COCJIMHEHUN  MPOSBISET  OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHYIO IBOWCTBEHHOCTD 3a CUET aTOMOB yriiepojaa?

a) CO; 6) CHy; B) Hy,CO;5; 1) CO,; 1) CaCoOs.

30. B kakoM u3 mpoieccoB NPOUCXOIUT BOCCTAHOBJIEHUE?

a) HNO, — HNOs; 06) N,O, — NO,; B) NO — N,0;

r) NH; — N,; 1) N,O — HNO,.

31. VYkaxure npouecc OKUCICHUs

a) H,SO; — S;

06) S — H,S;

B) SO, — H,SOy;

r) SO; — H,SOy4;

1) H,SO; — SO..

32.  CocraBbT€ ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHON PEAKIIMA METOIOM
anektponHoro 6ananca: HCI + KMnO4 — Cl, + MnCl, + KCI + H,0

U YKOKHTE cTexuoMeTrpudeckuii koaddumment H,O.

a)6; 6)10; B)8; 1) 4; n) 12.

33. TIlpu paGoTe Kakoro raJlbBAaHU4ECKOT0 3JIEMEHTA POTEKAIOT MPOLECCHI:
Cd’—2¢ =Cd*, 2H" +2 ¢ = H,?

a) Cd | CdSO, || CuSO4 | Cu;

6) Mg | H,S0, | Cd;

B) Cd | HySO, | Cu;

r) Mg | MgSO, || cdcCt, | Cd;

m Cd | CAINOs), || AgNO; | Ag.

34. Kakoii MmeTau1 Hellb3sl IOJYYUTh JIEKTPOIU30M BOJHOIO PacTBOpa CoJn?

a) Zn; 6) Cu; B) Ag; r) Ca; n) Pb.

35. [Ipu snekTponmnse BOAHOTO PacTBOpa COJM Ha BJEKTPOJAX BBIACISIOTCS
BOJIOPOJI ¥ KUCJIOpoA. PacTBOp Kakoil cojiv moJBepraercs dIEKTPOau3y?

a) NaCl; 6) CaBr;; B) NaClOy4; 1) CuSOy4; 1) CuCl,.

36. Kakoli U3 mnepeurcieHHbIX HWKE META/VIOB MOXXET OBITh HCIIOJb30BaH B
KayeCTBE KaTOJHOTO MOKPBITUS HA METHOM U3eIUn?

a) Sn; 0) Fe; B) Zn; 1) Ni; 1) Ag.

37. Kakas gactuia o6pa3yeTcst Ha KaTOJHBIX Y4aCTKax MpHU KOHTAKTHOW KOPPO3UHU
Pb u Ag B xucnoi cpene?

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

38. YkaxuTe npolyKT KOPPO3UH OLIMHKOBAHHOIO JK€JI€3a B CPEI€ CONSTHON KUCIOTHI.
a) Fe(OH),; ©6)ZnCl,; B) FeCls; 1) Cly; 1) FeCl,.

39. VYkaxwurte npoaykt peakiuu Cu + H,SO,4 paz6. —
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a) CuSO4 6) CuS; B) peakuus He uaet; 1) Hy; 1) SOs.

40. B 5IEKTpOXMMHYECKOM psSAy HaIpsSHKEHUW CJeBa HAMpaBO  METAJLIbI
pacroJiararorcs

a) MO0 YMEHBIICHUIO 3JIEKTPOIHOTO MOTEHIINAIIA;

0) 10 YBEJIMUECHHUIO BOCCTAHOBUTEIIBHBIX CBOMCTB;

B) II0 YMCHBIIICHUIO OKUCIIUTEILHBIX CBOWCTB;

I') 10 YMEHBIIEHUIO BOCCTAHOBUTEIbHBIX CBOMCTB;

1) 10 YBEJIMYEHUIO aTOMHON MacCCHI.

Karou k Tecram:

Ne [IpaBuiibHBIN Ne [IpaBuiibHBIN Ne [TpaBunbHbIl | Ne [TpaBUIbHBIN
BOI OTBET BOII OTBET BOII OTBET BOII 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 hi§
8 a 18 a 28 B 38 0
9 0 19 a 29 a 39 B
10 B 20 0 30 B 40 r

IlIka/ia oneHUBaHUA Pe3yJbTATOB TECTUPOBAHUS

% BEpHBIX pellIeHui (OTBETOB) [Ixama oreHUBaHUS
85-100 OTJINYHO
70 - 84 XOpOoUIOo
50- 69 YA0BJIETBOPUTEIILHO
0-49 HEYJOBJIETBOPUTEIBHO

8.2.4 NuauBuayajbHbIe 321aHus (3aJaHUS HA
CaAaMOCTOSITEJILHYIO padoTy)

[Ipumep 3amanuii nmpuBegeH Huke. [1oaHBIM COOPHUK MaTEepHaNOB MPEICTABIISET
OTZIEJIbHOE U3JaHuE.

Nel
PaccunraiiTe: a) MacCOBYIO JIOJNIO PAacTBOPEHHOTO BEIISCTBA; 0) MOJISAPHYIO
KOHIICHTPAIIMIO; B) MOJISIPHYIO KOHIIGHTpAIlMiO OJKBUBaJIeHTa; Tr) TuTp. Ilo
MTOJTYYCHHBIM JaHHBIM TPOBEIUTEC XHUMHUYCCKHN SKCIECPUMEHT: IOJIYYUTE PacTBOP
HY)KHOW KOHIIEHTpAIlMM M TPOBEPHTE€ KOHIIEHTPAIIMIO PACTBOpAa XUMHYECKUMU
METOJIaMH IIPH IIOMOITY apeoMETpa WIIM TUTPOBAHUS.
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Bapuant | PacTBOpeHHOe BeliecTBO OoBbem
BO/IbI, MJI
(popmyia Macca, I
1 H;PO, 18 282
Ne2

Jlns mpuBeleHHBIX B TaOJHWIIE SJEMEHTOB: a) m300pasure rpadudecku (c
MMOMOIIBI0 KBAHTOBBIX SYEEK) DJIEKTPOHHYIO CTPYKTYpYy aTOMOB B HOPMAaJbHOM H
BO30Y>KJICHHOM COCTOSIHMM; 0) COCTaBbTE 3JIEKTPOHHBIE (DOPMYIIBI ISl HOPMaJIbHOTO
1 BO30YKJICHHOTO COCTOSHUS, B) 3alUITUTE HA0Op KBAHTOBBIX YHCEN JJIS BAJICHTHBIX
AIEKTPOHOB (B HOPMAJIbHOM M BO30YXXJIEHHOM COCTOSIHMH); T) C TOMOIIbIO
AIIEKTPOHHON (DOPMYJIBI OMUIINTE MECTOTOJOKEHUE DIIEMEHTAa B TEPUOAUYECKOM
cuctemMe (TIepuoj, Tpymma, MOATPyNINa) W TPEACKAKUTE TJIaBHBIE XHMHUYECKHE
CBOWMCTBAa (METaUl WJIM HEMETaUl, CTEIEeHW OKHUCICHHs, (OPMYJIBI U XapakTep
OKCHUJIOB U TUIPOKCHJIOB).

Bapuanrt JyieMeHT
I 11
1 Na P
No3

Omnpenenute XapakTep XUMUUYECKOU CBA3U MEX]y aTOMaMU B MOJIEKYJIaX, THUII
ruopuau3anu  opouTalied LEHTPAIbHOTO AaToMa, HalW4ue O- U T-CBS3EH.
N300pa3ure cxemMy NEpeKpbIBaHUS OpOUTaNel M MPOCTPAHCTBEHHYIO CTPYKTYpPY
MOJIEKY L.

Bapuanrt MouJiexya

I 1I
1 AlCl; | CLO

Ne4

Ha ocHOBaHMM CTaHIApTHBIX BHTAIBIUN 00pazoBaHus AH;y93 1 aOCOTIOTHBIX
DHTPONMNA S°93 BEIIECTB ONpPEIEIUTE: a) TEIoBOH >QQPekT AH°, u3MeHeHHe
sHTponuu AS° u u3MeHneHnue cBo6oaHoM sHeprun ['m60ca AG® XuMUYEeCKOl peakiuu,
clenaiTe BbIBOJI O TEPMOJMHAMUYECKOW BEPOSITHOCTH MPOTEKAHUS PEAKIUU IpU
CTaHJAPTHBIX YCIOBUSX; 0) Temmeparypy, NMpu KOTOPOW CHCTeMa HAXOJIUTCS B
COCTOSIHUM Xxumuyeckoro paBHoBecusi (AG=0). PacueTbl mpoBECTH MO ypaBHEHUSIM
peakiuii, IpUBEICHHBIM B TAOJIHIIE.

Bapuaunrt YpaBHeHHe peakunu

1 CO + HzO()K):COZ + H2
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No5
Beruucnure: KOHCTaHTY paBHOBeCHS OOpaTHUMOM pEaKIUHM, WCXOJHBIE U
PaBHOBECHBIC KOHIICHTPAIIMH KOMIIOHEHTOB B CHCTeMax (BEJTMYUHBI, KOTOPbIE HY)KHO
BBIYHCIIUTD, 0003HAYEHBI B TAOIHUIIE Yepe3 X).

Bapuanr YpaBHeHMe peakunu Kp PaBHoBecHbIE Hcxoanbie
KOHIEHTpaIuH, KOHIEHTPAIHM,
MOJIb/JI MOJIB/JI
[SO,] = 0,04 _
1 280, + 0, <> 280; x [0,] = 0,06 CC((S(%): ;“
[SO;]= 0,02 2
No6

OnpenenuTe CTENEHb AUCCOIMAIMUA O, KOHCTaHTy AuCCOIUAlUUA Ky,
KOHIICHTpaIuio HOHOB Bojopona [H'] u ruapokcua-uonoB [OH | (BeauuuHBI,
KOTOPBIC HY>KHO OMPEIeNIUTh, 0003HaUCHBI Yepe3 x (p=11/mn)).

KoHnnenTpanus ; [OH |,
Bapuant BemiecTBo pacTBopa a Kee [H'], moap/an | = -
1,7 -
1 CH;COOH 0,5M X 105 X -

Ne7
Hanumure ypaBHEeHHMs peakuud TUAPOJIM3a B MOJIEKYJISIPHOW U HOHHO-
MouiekyJisspHOil Gopme. Paccumraiite pH M KOHUEHTpanuioo UCXOTHON COMM (Cpex) €
y4€TOM THAPOJIN3A 0 MEPBON CTyNEHU (BEIUYMHBI, KOTOPHIE HYXHO OIPEIEIIUTH,
0003HAYEHBI YEPE3 X).

Bapuant YpaBHeHHE peakIun pH Clucx, MOJIB/I
1 MHCIZ + HQO — - -
A1C13 + N32C03 + Hzo — - -
No8

Omnpenenure MOJEKYSIPHYIO Maccy HEIEKTPOJIUTa, MAacCy pPacTBOPEHHOTO
BEIIECTBA M PACTBOPHUTENS, TEMIEPATYpPbl KPUCTAIIM3AIMU U KUIICHHUS PacTBOPOB
(BEIMYUHBI, KOTOPBIE HYKHO ONPeAeTuTh 0003HAUEHBI Yepes X).

Mouaeky.as
PacTBOpe ﬂaff Macca Macca t t t t

Bapu P PactBopn P Bellec | PacTBOpPH P P iy .
HHOE macca M pPacTBOpM | pacTBO | pacTBOpU | pacTBo

aHT TeJb TBa TeJIsl M, o o o o
BelleCTBO BellleCTBA, - v Tes, °C pa, °C Tes, °C pa, °C

r/MOJIb b
OeH30mn
1 ? X 0,512 100 5,5 5,29 - -
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Ne9
PaccuuTaiiTe 0OIIyI0 >KECTKOCTh BOJBI (MOJB/J), COAEpIKalIel yKa3aHHbBIE
con. CIUTaHUPYWTE SKCHEPUMEHT [0 YCTAHOBJIEHUIO 3>KECTKOCTH BOABI U €€
YMSITYEHUSL pEAr€HTHBIM METOJAOM M METOJIOM KaTHOHUPOBAHMUSL.

Bapunant Comn Maccbl pacTBOPEHHBIX CoJIei O0BemM BoabI

1 Ca(HCO:s),, Mg(HCOs3),, CaCl, 16,20;2,92; 11,10 mr 0,157

NelO
MeTo/10M HOHHO-JIEKTPOHHOTO OajaHca COCTaBbTE€ YPABHEHHE U YKAKUTE
OKHCIIUTENb U BOCCTaHOBUTENb B AaHHON OBP. Onpenennte, B KaKOM HalpaBiIECHUU
MOMAeT Tpollecc MpU 3aJaHHBIX B Tabmuie 3HadeHusx pH ©  MOJSApHBIX
KOHLEHTPAIUAX BELIECTB.

Bapuanr IIpouecc pH Konnenrpanus Bemecrs,

MOJIB/JI

KMnO,4 - 0,001
FeSO,— 107
MIlSO4 — 0,1
FCQ(SO4)3 — 0,005

1 KMI’IO4 + FCSO4 + HQSO4 — 5

Nell
Hanummnte cxemMbl KaTOOHOTO M AaHOJHOTO TMIPOILIECCOB MPHU AJIEKTPOJIHU3E
pacTBOpa COJIM C MHEPTHBIMU dJeKTpojaMu. Paccunraiite maccy (mis raza — o0beM
MIPU H.Y.) BBIJICTSIONIETOCS HAa KATOJE BEIIECTBA MPH 33JJaHHBIX YCIOBUSIX.

Bapu Counb Cuna Bpems
aHT TOKAa, A
1 Nast4 6 1 ) 54

Nel2

CocTaBbTe CXE€My TaJbBaHHMUYECKOIO »DJEMEHTa U3 JBYX IOJIy3JIEMEHTOB,
HAIUIINUTE ypaBHEHHUE TOKOOOpasymomel peakiuu, paccuntaire D/C u u3meneHue
cB000HOI 3Heprun I'nb6ca AG A COCTaBIEHHOIO rajJbBaHUYECKOTO 3JIEMEHTA.

Bapuant KonneHnrpanus kaTHOHOB
M0J1Y3J1€MEHTOB, MOJIb/JI
TEePBOro BTOPOIo
1 Zn/ Zn* Ag/Ag
0,01 0,02
Nel3

JIBa MeTais1a HaXOAATCS B KOHTAKTe YT ¢ Apyrom. Kakoit u3 MetaiioB Oyier
KOPPOJMPOBATH MPHU MOMAJAHUU HUX B BJIEKTPOJUTUUYECKHU IMPOBOJSAILYIO Cpeay?
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CocTaBbTe CXEMY KOPPO3HMOHHOI'O IraJIbBAHNUYCCKOI'O 3JICMCHTA N YPABHCHUS PCAKIINU
AHOAHOI'O OKHUCJICHHUA N KaTOAHOI'O BOCCTAHOBJICHU .

Bapuant | Konraktupymomue Cpena
MeTAJLIbI JIEKTPOJIUTA
1 Fe, Ag Brnaxusit
BO3IYX

[Ixaja oneHUBaHUA

IIIxana oneHUBaHUA

Kpurepun onennBanus

«OTnMYHO» BBITIOJIHEHBI BCE 33JIaHUSI KOHTPOJBHOU paboThl; paboTa BBIIIOJHEHA B
CpoK, odopMIIeHHE, CTPYKTYpa U CTUJIb paboThl 00pa3loBbie; paboTa
BBHINIOJIHEHA CAMOCTOSITENIHO, TPHUCYTCTBYIOT COOCTBEHHBIC
0000111eHNS, 3aKITIOYEHUS U BHIBOJIBI.

«X0oporIo» TEOpeTHYeCKast YacTh M PacYeThl KOHTPOIHHON pabOTHI BBHITIOJIHEHBI C

HE3HAYUTENbHBIMH 3aMEYaHHUsIMH;, pPa0OTa BBINOJIHEHA B CpPOK, B
odOpMIIEHUH, CTPYKTYpe MU CTWIE MPOEKTa HET TPyObIX OIIMOOK;
paboTa BBITIOJHEHA CaMOCTOSTENbHO, MPUCYTCTBYIOT COOCTBEHHBIE
00001IeHNs, 3aKIIIOUCHUS W BBIBOJBI; MPABUIBHBIC OTBETHI Ha BCE
BONPOCHI C TOMOIIIBIO MPEMNo/iaBaTessl MPH 3alUTe PaboThL.

((Y,HOBJ'ICTBOpI/ITeJ'IBHO»

BBHITIOJTHCHHBIE 3aJaHUS KOHTPOJIBHON pa0OThl MMEIOT 3HAYUTCIILHBIC
3aMeyaHus; paboTa BBHINOJHEHa C HapylieHueMm rpaduka, B
odopMIIEHUH, CTPYKType U CTUje pabOThl €CTh HENOCTAaTKH, padoTa
BBITIOJTHEHA CaMOCTOSITENIbHO, MPHUCYTCTBYIOT COOCTBEHHBIE
00001IeHNS; OTBETHI HE HA BCE BOMPOCHI MTPH 3aITUTE pabOThHI

((HCYI[OBHGTBOPI/ITGJ'ILHO»

3aJ]aHHsl B KOHTPOJILHOW pa0OTE BBIMIOJHEHBI HE MOJHOCTHIO HIIH
HENPABWILHO; OTCYTCTBYIOT UM CJCJIaHBI HETIPABUIBHBIC BBHIBOIBI U
00001eHus; ohopmieHue paboThl HE COOTBETCTBYET TPEOOBAHUSIM;
HET OTBETOB HA BOIIPOCHI IPH 3aIIHUTE PAOOTEHI.

8.2.5. TeMblI 1J151 CAMOCTOATEILHON PA0OTHI CTYACHTOB

TeMbl 1151 CAMOCTOSATEIbHOI PAa0OThI:

1. DnekTpoHHOE CTPOEHKE aTOMa M CUCTeMaTHKa XMMUYECKUX 3JIEMEHTOB.

2. KBanTtoBomMexanuueckas Mmojienb aroMa. [Ipunuun [laynu n npasuno XyHna.

3. CTpoeHre MHOTOAIEKTPOHHBIX aTOMOB.

4. Xumnueckasi cBsizb. OCHOBHBIE THIIBI U XapaKTEPUCTUKH CBs3U. KoBaneHTHas u

HOHHAasA CBA3H.

5. I'mbpunu3anusi, BUabl, T€OMETPUSI MOJIEKYII.
6. KoMmiiekcHbIE COETMHEHUS.

7. OCHOBHBIE BHIBI

BBaHMOﬂCﬁCTBHH MOJICKYJIL. Cunsl MCIKMOJICKYJISAPHOTI'O

B3anuMOJIeCcTBUs. BogoponHas CBs3b. J{OHOpPHO-aKIENTOPHOE B3aUMOJICMCTBUE

MOJIEKYI.

8. KommekcHbie coeauHeHus. KOMIUIEKCHI, KOMIUIEKCOOOpAa30BaTeln, JIMTaHIbI,
3apsi ¥ KOOPJAUHAIMOHHOE YMCII0 KOMILIEKCOB.
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9. Xumus BemecTBa B KOHJACHCUPOBAHHOM COCTOSIHMM. XHMHUYECKOE CTPOCHUE
TBEPJOTO Tena. AMOPPHOE COCTOSIHUE BEIIECTBA.

10. Kpucramisl. Kpucrannnueckue pemeTkn. XMUMUYECKAs CBSA3b B TBEPABIX TENaX.
11. MeTtannuyeckas CBsI3b U METAJLJIBI.

12. Xumuyeckast cBsI3b B MOJYIPOBOJAHUKAX U TUDJIEKTPUKAX.

13. Xumuueckoe paBHOBECHE B IE€TEPOreHHbIX cucTteMax. dDa3zoBoe paBHOBECHE.
[TpaBuiio das.

14.  TloepxuoctHbie  siBaeHus.  CopOuwmsi.  ACOpOLIMOHHOE  PaBHOBECHE.
['ereporeHHble AUCTIEPCHBIE CUCTEMBI.

15. AccouunpoBaHHbIE U HEACCOLMUPOBAHHBIE JEKTPOJIUTHI. CBONCTBA PaCTBOPOB
ACCOLIMMPOBAHHBIX 3JIEKTPOJIUTOB. AKTUBHOCTb.

16. OcoGeHHOCTH BOJIBI KaK PACTBOPUTENS. DIEKTPOTUTHUECKAS TUCCOLUAITUS BOJIBI
17. CrangapTHbIi BOOOPOIHBIN 3JIEKTPO U BOJOPOAHAS IIKAJIa IOTEHIAAJIOB.

18. IloreHumanpl METANIMYECKUX, TA30BBIX U OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
AJIEKTPOIOB.

19. NoHceneKTUBHBIE 3IEKTPOIbI U CEHCOPbl. MeMOpaHbl 1 MEMOpPaHHBIN MOTEHIUAI
20. Koppo3us o neicTBreM 01y IaroIIX TOKOB.

21. Metonpl 3alIUTHl OT KOPPO3UU: JIETUPOBAHME, JJICKTPOXUMHUYECKAs 3alIUTa,
3alUTHBIE OKPBITHSI.

22. I3MeHeHue CBOMCTB KOPPO3HUOHHOM cpeibl. MTHrHOUTOPHI KOppO3UH

23. DNeKTpoIn3 C HEPACTBOPUMBIMHU M PACTBOPUMBIMH aHOAAMH

24. DNEeKTpOXUMUYECKHUE SHEPTOYCTAHOBKHU. DIEKTPOXUMHUECKHE MPEeoOpa3oBaTeli,
KOHJICHCATOPBI.

25. DnekTpoxuMuueckas 00paboTKa METAIIIOB. DJIEKTPOXUMHUUYECKUE MTOKPBITHS.

26. OpraHuueckue INOJUMMEpPHBIE MaTephayibl. METOIbl IMOJIYYEHHS IMOJIMMEPOB,
MOJIMMEpU3aIus, MOJTUKOHIEHCAIUS.

27. CTpoeHue U CBOKCTBA NOJUMEPOB. [I[puMeHeHnEe OIMMEPOB.

28. ®a3oBbiec paBHOBeCHs. JluarpaMma COCTOSTHUS BOJIBI.

29. llennbie peakiiuv. POTOXUMHUYECKUE PEAKIIMHI

30. Komtongasie cuctemsl. JMCTIepCHOCTD U TUCTiepcHbIe cucTeMbl. Kiaccuduxarus

I[I/ICHepCHI)IX CUCTCM.
IIxaJja onieHUBaAHUSA

[ITxana orieHUBaHUA Kpurepuu onenvnBanus

«OTauHO» OOyuatomuiicss TIIyOOKO M COAEPKATEIbHO PACKPHIBAET TEMY
CaMOCTOSITENIbHON paboThl, HE NOMYCTUB OIMKOOK. OTBET HOCUT
Pa3BEPHYTHIN U MCUEPIIBIBAIOLINI XapaKTep.

«Xopor1io» OOyuaroluiics B LEJIOM pPAacKphIBA€T TEMY CAaMOCTOSTEIbHON
paboThl, OAHAKO OTBET XOTA OBl HAa OJUH M3 HUX HE HOCHUT
Pa3BEPHYTOI0 M UCUEPIIBIBAIOLIETO XapaKTepa.

«Y TOBJIETBOPUTEIIHLHOY OOyuaromuiicss B IIEJIOM pAacKpbhIBa€T TEMY CaMOCTOSITEIbHOM
paboTbl W  JOMyCKaeT psA  HETOYHOCTEH, (parMeHTapHO
PACKpPBIBAET COJIEPKAHHE TEOPETUUYECKUX BOIMPOCOB WA HMX

PACKPBIBACT COACPIKATCIBHO, HO AOITyCKas 3HAYUTCIIbLHBLIC
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HETOYHOCTH.

«HeynoBneTBopuUTENBHON OOyuatomuiicst He BiaJeeT BHIOPAHHOM TEMOM CaMOCTOSTEIbHOMN
paboThI
8.2.6. NuauBuayajbHble 3a4aHUSl Ui BBINOJHEHUS PacyeTHO-

rpadguyeckoi padoTbl, KypcoBoii padoThl (IIPOEKTA)

PI'P, KP u KII no nucuunnune «Xumus» padoyeil nporpaMMoi U y4eOHbIM
IIJIAHOM HeE IIPEyCMOTPEHBI.

8.2.7. TemaTuka neJi0BOil HTPbI

1. IIpobnemuass curyauus «l[logrotoBka »siexkTpoiuTa JUisi CBUHIIOBO-
KUCIIOTHOTO aKKyMyJaTopay». HeobxoaumMo mpUroTOBUTH PacTBOP CEPHOM KHUCIOTHI
3aJlaHHOM  KOHIIEHTpauuu (10  3aJaHMI0  TpenojaBaTens) H3  Ooiee
KOHIIEHTPUPOBAHHOTO pacTBopa. [ 3TOro Hy>KHO BBINOJHUTH COOTBETCTBYIOIIHE
pacyeTsl, MPUTrOTOBUTH PACTBOP, MOJIb3YACh XMMHUYECKON MOCYJIOM M peareéHTamMH B
COOTBETCTBHHU C MPABUIIAMH, MPOBEPUTH PE3YIHTAT METOJIOM APEOMETPUU, IPUMEHSIS
CIPABOYHYIO JTUTEPATYPY.

2. Ilpo6nemuas cutyanus «Cobepu XUT: nonydeHue smeKTpUYECKON IHEPTUN
IIpU TOMOIIM XHMHUYECKOTO MCTOYHHUKA TOKa». W3 mpemioKeHHbIX CpelCTB
(XuMHueckasi TIocyJia, peareHThl) coOpaTh pabOTAIOIMIMA TaTbBAHUYECKUA DJIEMEHT,
onpeaenuth ero IJC, paccuutath Teoperudeckoe 3HadeHue IJIC, MOIB3YysCH
CIIPABOYHOM JIMTEPATYPOH, COCTABUTH CXEMY TAJIbBAHUYECKOTO JIEMEHTA.

HIxaJia onieHNBaHUSA

[IIxana orieHUBaHUS Kpurepuu onennBanus

«OTanuHO» OOyuatomuiicss TIIyOOKO M COJIEp)KaTeNbHO PpACKpPBIBAET TEMY
JIEJIOBOM Urphl, HE AOMYCTUB OMIMOOK. OTBET HOCUT pa3BEpPHYTHII
Y MCUEPIIBIBAIOIIUNA XapaKTep.

«Xoporio» OOyuaronuiicst B LI€JIOM PACKpPbIBAET TEMY JI€JIOBOM UIPbI, OJHAKO
OTBET XOTS Obl Ha OAMH M3 HHMX HE HOCUT pa3BEpHYTOr0 H
MCYEPIBIBAIOIIETO XapaKTepa.

«Y 1OBJIETBOPUTEIILHO OOyuatomuiicss B 1LIEJIOM pacKpblBaeT TEMY JE€JIOBOM UIPHl U
JOMyCKaeT Psi  HETOYHOCTEW, (parMEeHTapHO  PACKPBIBAET
COJIEpKAaHKUE BOIPOCOB WIIM UX PACKPBIBAET COJAEPKATEIBHO, HO
JIOITyCKasl 3HAYUTEIbHbIE HETOUHOCTH.

«HeynoBneTBOpUTEIHHOY OOyJarommiics He BJIaJieeT BELIOPAHHON TEMOM JIEJIOBOW UTPBI
8.2.8. OHEHOYHBIE CPEJACTBA HPOMEXYTOYHOI'O
KOHTPOJIA
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Bonpocs! (3aganus) 1Jid 3a4era:

1. CoBpeMeHHOE TIpPEACTABICHWE O CTPOEHUUM aroMa. JIBOWCTBEHHas HpHUpoaa
ANEKTPOHA.

2. duznyeckas WHTEPHpPETANHs KBAHTOBBIX uucen (n, 1, m;, mg) sHEpPreTUYECKUx
YPOBHEM 2JIEKTPOHOB B aTOME.

3. Pacnpenenenue snektpoHoB B artomax. [Ipunnun Ilaynu (orpanudenue 1o
pacrpeneneHu0 3JIeKTpoHOB Ha opoOutansx). [IpaBuno KieukoBckoro (mpuHIUIT
HauMmeHblied sHepruu). IlpaBwino XyHna (0 MOpsAKE 3amoJHEHHS CBOOOIHBIX
opOuTaneil).

4. DnexkTpoHHble (OpMYJBI aTOMOB. PacrosnokeHue »JIeMeHTOB ¢ s-, p-, d-, f-
OpOUTANSIMU 3JIEKTPOHOB B IEPUOIMYECKOMN TaOIIHULIE.

5. CoBpemeHHast popMyIHpOBKA MEPUOIUYECKOro 3akoHa. [lepuonnueckas cucrema
J.. MenneneeBa (IepUObl, TPYIIIbL, OATPYIIIHI).

6. OCHOBHBIE CBOICTBA aTOMOB (aTOMHBII pagnyc, SHEPTUs MOHU3ALUHU, CPOJCTBO K
ANEKTPOHY, JIEKTPOOTPULATEIBLHOCTD). [leprogunyHOCTh CBOMCTB aTOMOB.

7. Meramiet u Hemetaiuibl B [ICO. KHCIOTHO-OCHOBHBIE U OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE CBOMCTBA JIEMEHTOB.

8. Ilpupomaa cwt xumudeckoro B3anmoericteus. OOpa3oBaHre KOBAJICHTHON CBSI3H.
[TonsipHas u HemoJsipHast KOBaJEHTHAs CBA3b. JIUMTONBHBIN MOMEHT MOJIEKYJIBI.

9. CBoiicTBa KOBAJICHTHOW CBSI3U (JIJIMHA CBSI3U, DHEPTUS CBS3M, HACHIIIAEMOCTh U
HaIpaBJIEHHOCTb CBSI3H).

10. CnocoObl mepeKphIBaHUs IJIEKTPOHHBIX 00JIAKOB MPU 0O0pa30BaHUU G- U Ti-
cBs3eid. KpatHbie xumuueckue cBsizu. [ 'uOpuau3aius aTOMHbBIX OopOUTasen.

11. WoHHas cBs3p M ee CBOMCTBa (HEHACHIIIAEMOCTh M HEHAIIPABJICHHOCTD).
HNoHHbBIE KPUCTAIUTNYECKUE CTPYKTYPBI.

12. JIOHOpHO-aKIIEITOPHBI  MEXaHW3M  OOpa3oBaHMs  KOBAJICHTHOM  CBS3W.
BonoponHas cBs3b.

13. Merannsl 1 UX MECTO B IEPUOIUYECKON cUcTeMe. MeTayuindeckast CBsI3b.

14. OHrambrmms. Buabl  XUMHUYECKMX — peakiuid 1Mo  TerioBoMy  3ddekry.
KonuuectBeHHas xapakTepucTuka TerioBoro s dexra.

15. DOntponus, €€ U3MEHEHHs B XUMUYECKHX Tporieccax. Il 3akoH TepMoagMHAMUKH.
16. CBoGonnas sHeprus ['m60ca kak KpuUTEpHil CaMONPOU3BOJIBHOTO MPOTEKAHUS
peakuuii. DHTATBNUUHBIA U SHTPONMUNUHBIN (PAKTOPBHI.

17. Ckopocte XuMHYecKOW peakuuu. @DakTopbl, BIUSIOIIME HA CKOPOCTh
XUMUYECKON peakiuu (KOHIIEHTpalus, TeMIepaTypa, IPUCyTCTBUE KaTalnu3aTOPOB).
18. 3akon aeiictBus macc. KoHCTaHTa CKOPOCTH pEAKLUH.

19. DOneprus akTuBaIus U €€ BIUSHUE Ha CKOPOCTh XMMHUYECKOT0 Ipoliecca.

20. IlonsTme o xaranuze. Buabsl kaTanu3atopoB (TOMOT€HHBIE U T€TEPOrECHHBIE).
N3MeHeHne 3HEPrUun aKTUBAIIMM XUMUAYECKON peaKIUU MPU KaTaausze.

21. XuMmuyeckoe paBHOBECHE B OOpaTHUMBIX peakiusx. KoHCcTaHTa XMMHUYECKOTO
PaBHOBECHSI.

22. CwMelleHne XMMUYECKOTO PAaBHOBECHS MO/ BO3/IEMCTBUEM BHEUTHUX (PAKTOPOB.
[Tpunnun Jle-Ilarenbe.

23.00mme mnoHsATHUs O pacTBopax. CrnocoObl BBIPAKEHHS COCTaBa PACTBOPOB.
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PacTBOpUMOCTH BEIIECTB B BOJIE.

24.DNIEKTPOIUTHYECKAsT JUCCOIMAIMS KHUCJIOT, IIeJIoOYed U Ccojied B BOJHBIX
pactBopax. Ctenenp aucconuanuu. CUIbHBIE U CIa0bIe IEKTPOJIUTHI.
25.05eKTpoauTHYECKass Jauccouuanuss BoJbl. VoOHHOe mnpou3BeneHHE BOJBI.
BonoponHslii Mmokasarenb W €ro 3Ha4€HUs B KHCIOM, HEUTPAJIbHOM W ILIEIOYHOU
cpeze.

26.1'naponn3 BOAHBIX pacTBOPOB cosel. KoHcTaHTa 1 CTeneHb rupoinmn3a.
27.11oHsTHE O KOJUIOMIHBIX pacTBOpax. II0BEpXHOCTHBIE SABIICHHUS.

28.Peakuun okucineHuss U BoccTaHOBiIEHMS. CTeneHb OKHUCIEHUS XHUMHYECKUX
aneMeHToB. OKHCIUTENbHBIE M  BOCCTAHOBUTEIbHBIE CBOICTBA AaTOMOB B
3aBUCHUMOCTH OT CTETIEHU UX OKUCJIEHUA. TUIIHMYHbIE OKUCIHUTEIN U BOCCTAHOBUTEIIH.
29.27eKTpOXUMUYECKUE SIBIICHUS HA TPAHULE METAUI - pPacTBOp. DJIEKTPOJHBIC
NOTEHIMANIbl METAJIOB. P METAIJIOB MO BEIWYMHE CTAaHAAPTHOTO 3JIEKTPOIHOTO
MOTEHIMAA.

30. XuMu4yecKkrue OCHOBBI JEHCTBHUS TallbBAHUYECKUX JJIEMEHTOB. YCTPOICTBO M
paboTa MeTHO-IIMHKOBOTO 3JieMeHTa (dneMenTa Jlanuamsa-Akoon).

31.PoJsib XUMHYECKOTO 3KCIIEPUMEHTA IPU OTKPHITUU XUMUYECKUX UCTOYHUKOB TOKA.
O6opynoBanue 115 ofrydeHust dnementa Jlanmais-SAxoow.

32.Tlonsitue 00 35exTposin3e. AHOAHBIE U KAaTOJIHBIE ITPOLIECCHI MTPHU AIIEKTPOIU3E.
33.05eKTponu3 paciylaBOB M BOJHBIX PAacTBOpoB cojied. Fcnoap3oBaHue
pPacTBOPUMBIX  AJIEKTPOJAOB TpU  padUHUPOBAHMM METAUIOB W  HAHECEHUU
rajbBaHUYECKUX TTOKPBHITHH.

34. TexHonorus NTPOBEICHUS HJIEKTPOJIU3a B JIA0OpaTOpUM W HA MPOU3BOJCTBE.
["anbpBaHOIIACTHKA U TAIBBAHOCTETUSL.

35.XuMuueckass ~ CYIIHOCTh  OCHOBHBIX  BHJOB  KOPpO3UH  (XMMHUYECKOM,
ANEKTPOXUMUYECKOH ). OCHOBHBIE METO/IbI 3aIUTHI METAJIJIOB OT KOPPO3HH.
36.D1EKTPOXUMUYECKUE OCHOBBI KAaTOJHOW M MPOTEKTOPHOM 3alIUTHI METAIOB OT
KOPpO3UH.

37.1loHsATHE O KECTKOCTH BOABI, KOJTUYECTBEHHASI XapaKTEPUCTHKA )KECTKOCTU BOJIBI.
BpemenHas v mocTossHHas! ’KECTKOCTh BOJBI.

38. MeToapl ycCTpaHEHHMs >KECTKOCTH. MeToAuKa TpOBEIECHUS SKCIEPUMEHTA
YMSATYEHHS] BOJbI, UCIOJb30BAaHUE PEAreHTHOr0 METO/Ja U MOHHOOOMEHHMKOB JIJIS
yMSTYEHUS BOJIbI HA TTPOU3BOJICTRBE.

8.3. Meroanueckue MaTepuaJbl, ONpeae/silomue Npoueaypbl OHeHUBAHUS
3HAHMii, yMEHNH, HABBIKOB M (MJIH) ONbITA JAeATEJbHOCTH, XapaKTePHU3YIOIIHUX
Tanbl GOpMUPOBAHMS KOMIIETEHIIUI

OCHOBHOW 1E€NBIO MPOBEACHUS TMPOMEKYTOUHOM aTTECTAlMM  SIBJIAECTCS
OTpEJEICHUEe CTEMEeHU JOCTHKEHUS IieJied 1o y4eOHOM IUCUUIUIMHE W ee
pazgenaM. OcCylIEeCTBISETCA 3TO MPOBEPKOW M OLIEHKOM YPOBHS TEOPETUUYECKOU
3HAHWM, TOJYYEHHBIX OOYy4YalOIMUMHCS, YMEHHS TPUMEHSATh WX B PEIICHUH
MPaKTUYECKUX 3aJ]a4, CTENEHU OBJIAJICHUS OOYyYalOUUMUCA MPAKTUICCKUMHU

29



HaBBIKAMH ¥ YMEHHUSIMHU B 00beMe TpeOOBaHMI pabodeli MporpaMMBbI IO TUCITUTIINHE,

a TaKKe UX YMEHHE CaMOCTOSTENIbHO padoTaTh C Y4eOHOU JTUTEPATYPOH.
Opranuzaiusi MPOBEACHUS MPOMEKYTOUYHOW aTTECTAlMH PETIaMEHTHpPOBAaHA

«ITonoxenuem 00 opraHuzalu 00pa30BaTEIBHOrO TMpoliecca B ¢eaepaibHOM

rocyarapCTBEHHOM aBTOHOMHOM 06pa30BaT€JIBHOM YUYpCKIACHUN

MOJIUTEXHUYCCKUHU YHUBCPCUTCT»

«MockoBcKHU

8.3.1. Iloka3aTe/in OlleHUBAHUS KOMIIETEHIIUII HA PA3JIMYHBIX 3TANMax UX

(l)OpMI/IpOBaHI/ISI, JOCTHKCHHE Oﬁy‘lalOIlll/lMI/lCH IVIAHUPYEMBIX Ppe3yabTaToB

Oﬁy‘leHI/lSI o AMCIMUIIJINHE

Kox u naumenHoBanue kommnereHunuu OIIK-1. CnocoGeH cTaBHTh M peliaTh HWHIKEHEPHbIE W HAYYHO-
TEXHUYECKHUE 3aJJaYu B cq)epe cBOel HpO(l)CCCI/IOHaJIBHOﬁ ACATECJIbHOCTHY H HOBBIX MEOCKIUCHUIVIMHAPHBIX
Hal'[paBJ'leHI/lﬁ C UCIIOJIB30BAHUEM €CTECTBCHHOHAYYHBIX, MATEMATUICCKUX U TEXHOJIOTNICCKUX Moneneii

Kputepumn onieHuBanus

TEOPUH CTPOCHUS aToMa,
XUMHYECKOHN CBS3U,
SHEPIreTUKU U KUHETUKH
XUMHUYECKUX PEaKIni,
XUMHUYECKOTO PAaBHOBECHUS,
TEOPHUH PACTBOPOB,
3JIEKTPOXUMHUHU, & TAKKE
OCHOBHBIE COETUHEHUS
3JIEMEHTOB, X
KJIaccH(UKAINIO 1
XAMHUYECKHE
MIpEBpAILICHNUS; BIUSHUE
Pa3IUYHBIX XUMHYECKHUX
COEJIMHEHUI Ha OpPTaHU3M
YeJI0BEKa U OKPYIKAOIIYIO
cpeny; mpaBuiia paboTHI B
XUMHUYECKOH 1abopaTopuu

XHMHYECKOM CBSI3H,
SHEPreTHKU ¥ KHHETHKH
XUMHYECKHX PEaKInH,
XHAMHYECKOTO
PaBHOBECHS, TCOPUH
PacTBOpPOB,
SJIEKTPOXHMMHH, & TAKXKE
OCHOBHEIE COEIMHEHNUS
3JIEMEHTOB, HX
KJIacCH(HUKAIINIO U
XMMHYECKHE
TIPEeBpAIICHUS; BIUSHIE
Pa3IMYHbIX XUMHYECKUX
COEJIMHEHUH Ha
OpraHu3M 4YejioBeKa U
OKPYKAOIIYIO CPEIy;
MpaBUIIa paboOTHI B
XAMHYECKOM
nabopaTopun

COBPEMEHHOMN TEOpUHU
CTPOEHUS aTOMa,
XUMHUUYECKOU CBSI3H,
SHEPTeTUKH U
KHHETHKH
XUMHUYECKUX
peakuu,
XUMHUYCCKOI'O
paBHOBECHS, TEOPUH
pPacTBOPOB,
3JICKTPOXUMHH, a
TaK)ke OCHOBHBIC
COCTMHEHUS
3JIEMEHTOB, UX
KIIaCCH(DHUKALIUIO U
XUMHYECKHUE
TIpeBpaIlCcHUS;
BITUSTHUE PA3TUIHBIX
XUMHYECKUX
COeMHEHN Ha
OpraHu3M YeJIoBeKa U
OKPY>KaIOIIYIO CpeNy;
IpaBHIIa padOTHI B
XUMHYECKON
naboparopun

Jran

(ypoBeHb)
HEYAOBJICTBOPHUTEIHLHO | YAOBJIETBOPUTEILHO X0po1Io OTJIMYHO

3HATH OObyuarommuiics OoOyuaroruiics Obyuaromuiics Oo6yuarommuiics
JIEeMOHCTPHPYET MOJTHOE JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
OTCYTCTBUE WU HEIOJHOE COOTBETCTBUE | YaCTHYHOE MOJTHOE COOTBETCTBHE
HEIOCTATOYHOE CIIeAYIOUINX 3HAHUH: COOTBETCTBUE CJeIyIOIINX 3HAaHUM:
COOTBETCTBHUE CIECAYIONINX | OCHOBHBIC TIOJOKEHHUS CIIEIYIOUINX 3HAHWH: | OCHOBHBIE ITOJIOKEHHUS
3HaHW: OCHOBHBIE COBpPEMEHHOW TEOPUU OCHOBHBIE COBPEMEHHOH TEOpUH
MTOJIOKEHUS COBPEMEHHOH | CTPOCHUS aToMa, TIOJI0>KEHHS CTPOEHUS aTOMa,

XHUMHYECKOMN CBS3U,
SHEPreTUKU U
KHHETUKH XUMHUECKHX
peaKkiuii, XUMHIECKOTO
pPaBHOBECHS, TCOPUH
PacTBOpPOB,
3JICKTPOXUMHH, a
TaK)Ke€ OCHOBHBIE
COCIUHCHUS
3JIEMEHTOB, HX
KJIacCH(PHUKAIINIO U
XUMHYECKHE
MIPEBPALICHUS;
BIIMSTHUE PA3INIHBIX
XUMHYECKUX
COeIUHEHNI Ha
OpTraHW3M YeJIOBEKa 1
OKPY’KaIONIYIO CPeNy;
TpaBuIIa pabOTHI B
XUMHYECKOH
nmaboparopuu

30




yMeTh OO0yyJaronuiicss He yMeeT Oo6yuaroruiics Obyuaromuiics OObyuarommuiics
WJTM B HEJIOCTATOYHOM JIEMOHCTPUPYET JIEMOHCTPUPYET JIEMOHCTPUPYET
CTETIeHU yMeeT HETIOJIHOE COOTBETCTBHE | YaCTUYHOE MOJIHOE COOTBETCTBHE
BBITIOJTHSATE: ONPEACIATh CIIEMYIONTNX YMEHUA: COOTBETCTBHC CIEeIYIONINX YMEHUH:
XUMHUYECKHE CBOMCTBA ONPENIENATh XUMUYECKHE | CICAYIONINX YMEHHI: | OMpeaensTh
3JIEMEHTOB U UX CBOMCTBA 3JICMEHTOB U OTpENesITh XHMHYECKHE CBOMCTBA
COEJIMHEHUH T10 WX COCJIMHECHHH 110 XUMHUYECKUE 3JIEMEHTOB U UX
nonoxxenuto B [1CO, ux nonoxennto B [1CH, nx CBOWCTBA JICMCHTOB | COCJAMHEHUH 110
BIIMSIHHE Ha CUCTEMY, BJIMSIHUE Ha CUCTEMY, Y UX coeuHeHui mo | mosioxeHuto B [ICO, ux
HATIpaBJICHUE XUMUYCCKUX | HAIpaBIICHUE nmonoxernnto B [ICD, | BIWsIHUE HA CHCTEMY,
B3aMMO/ICHCTBHH, XUMHYECKUX WX BJIMSHUC Ha HaTIpaBIICHHE
KHCJIOTHO-OCHOBHOM B3aMMOJICHCTBHIA, CUCTEMY, XAMHIYECKUX
XapakTep cpembl, KHCJIOTHO-OCHOBHOM HalpaBJIeHUE B3alMOJACHUCTBUI,
BO3MOYXHBIE TTIOOOYHBIC XapakTep Cpembl, XUMHUYECKUX KHUCIIOTHO-OCHOBHOM
MIPOIIECCHI (KOPPO3UOHHBIE | BO3MOXKHBIE TTOOOUHBIC B3aUMO/ICHCTBUH, XapakTep CPesbl,
U JIp.) ¥ IPEICKa3bIBaTh UX | MPOIECCHI KHCIIOTHO-OCHOBHOM BO3MOJKHBIE TTOOOYHBIC
BIIUSIHUE HA (KOPPO3UOHHBIE U IP.) U | XapaKTep Cpeabl, IIPOLIECCHI
TEXHOJIOTUYCCKUI MpeICKa3bIBaTh UX BO3MOYKHbBIC (KOpPO3UOHHBIC U JIP.)
MIPOLIECC, OKPYIKAIOLIY IO BJIMSIHUE Ha MOOOYHBIE MPOIECCHl | U MPECKa3bIBATh UX
cpeny U 4eloBeKa, TEXHOJIOTUYCCKUI (KOppO3UOHHBIC U BIIMSHUE HA
TpeJyIarath CrIocoOBI IpoIIecC, OKPYXKAIIYI | 1Ip.) H TEXHOJIOTUICCKUHN
3aIUTHI OT HUX, a TaK¥Ke Cpely U YellOBeKa, MPeJCKa3bIBATh MX TIpoIIecc,
MIPUTOTABIUBATh PACTBOPHI | MPEUIaraTh CIIOCOOBI BIIUSTHUC HA OKPY’KaIOMIYIO Cpeny H
HY>KHOU KOHIIEHTPAIIMA U | 3alIUTHI OT HUX, a TAKKE | TEXHOJOTUICCKHUHA YenoBeKa, IpeaiaraTh
OTIPENIEISATh €€ JF0ObIM MIPUTOTABIINBATh Tpo1iecc, CIOCOOBI 3alTUTHI OT
JOCTYITHBIM METOJIOM PpacTBOPHI HY)KHOH OKPY’KaIOIIyIO Cpefy | HUX, a TAKKe
(TUTpOBaHME, C TOMOIIBIO | KOHIICHTPAIUHU U 1 YCJIOBEKA, MIPUTOTABJINBATh
apeoMmeTpa u T.1.), OTIPENICIISIT €€ JTFOBIM Mpeaarath CnocoObl | pacTBOPHI HYKHON
u3MepsATh pH BOIHBIX JIOCTYITHBIM METOJIOM 3aIUTHI OT HUX, a KOHIEHTpAIUU 1
PacTBOPOB DJIEKTPOIUTOB (TuTpOBaHME, C TaKXKe OMPENIENIATH €€ JTFOBIM
MIOMOIIBIO apeoMeTpa U MIPUrOTaBJIMBATh JIOCTYITHBIM METOJIOM
T.1.), I3MepsTh pH PacTBOpBI HY>KHOH (TuTpoBanume, ¢
BOJHBIX PACTBOPOB KOHIICHTPAIUH U TTOMOIIIBIO apeoMeTpa ’
AIIEKTPOJINTOB OTIPENIeNIATH €€ T.11.), u3Mepats pH
TOOBIM TOCTYITHBIM BOJHBIX PaCTBOPOB
METOJIOM JJIEKTPOIUTOB
(TuTpoBaHme, ¢
MTOMOIIIBIO apeoMeTpa
U T.1.), u3mepsts pH
BOJHBIX PACTBOPOB
3JIEKTPOJIUTOB
BJIAJIETh OOyuaronuiics He Biageer | OOydJarouiuiics BiIageeT Obyuarommmest OOyuarommuiics
WM B HETOCTATOYHOMN B HEIOJIHOM 00beMe U JIOITy CKaIOTCS CBOOOTHO IPUMEHSIET
CTETICHU BJIAJICET: TIPOSIBIISIET HE3HAYUTEIILHBIC MTOJTyYeHHBIE HABBIKH, B
METOJIaMH pacyeTa HEIO0CTaTOYHOCTh OIINOKH, MIOJTHOM 00BeMe
KHHETUYECKUX U BJIaJICHUSI HABBIKAMHU HETOYHOCTH, BJIaJICET HaBBIKAMH
TEPMOAMHAMUYECKUX paboThI ¢ METOIaMU 3aTpyTHEHUS, paboThl ¢ MeTOAMU
XapaKTEPUCTHUK pacyera KHHETHYECKUX U | YACTUYHO BJIAJICET pacyera KHHETHYECKHUX

XUMHYCCKHUX PEaKITHA,
pacueTa KOHIICHTpaIui
PacTBOPOB M KOJIMYECTB
pearupyomux u
00pa3yoIHXCs BEIIECTB
[0 XUMHYECKOMY
YpaBHEHUIO, pacyueTa
MOKa3aTessi KUCIOTHOCTH
cpenpl, pacuera DJ1C u
OKHCJIMTEIILHO-
BOCCTAHOBUTECIIbHBIX
MOTEHI[MAJIOB PEAKIIUI

TEPMOIMHAMHYECKHX
XapaKTEPUCTUK
XMMHYECKHUX PEaKIii,
pacyeTa KOHICHTpaLUii
pPacTBOPOB M KOJMYECTB
pearupyomux u
00pa3yIONIIXCS BEMIECTB
10 XUMHYECKOMY
ypaBHEHHIO, pacyera
M0Ka3aTesIsl KHCIIOTHOCTH
cpensl, pacuera DJIC u
OKHCITUTEITLHO-

HaBBIKaMU paboTHI C
METOAAaMHU pacdera
KHHETHYECKHX U
TEePMOJMTHAMHYICCKUX
XapaKTEePUCTUK
XUMHUYIECKIX
peakuui, pacyera
KOHLIEHTpaLUN
PacTBOpOB H
KOJIMYECTB
pearupyromux u
00pa3yrONIUXCst

Y TEPMOJIMHAMHYECKUX
XapaKTEPUCTUK
XUMHYECKHUX PEaKIUi,
pacyeTa KOHIICHTpaLHi
pacTBOpOB H
KOJIMYECTB
pearupyromux u
00pa3yONIXCS
BEIECTB 110
XUMHYECKOMY
YPaBHEHUIO, pacyeTa
HOKa3aTeNs
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BOCCTaHOBHUTEIBHBIX
TMOTEHIIUAJIOB PEAKIINI

BEILIECTB 110
XUMHUYECKOMY
YpaBHEHHIO, pacdeTa
MOKa3aTess
KHCJIOTHOCTH CPEIHI,
pacuera D/IC u
OKHCITUTEIILHO-
BOCCTAHOBUTEJBHBIX
MOTEHIINAJIOB
peaxiuii

KHCIOTHOCTH CPEJIBL,
pacuera DJIC u
OKHCIIUTEIIBHO-
BOCCTaHOBHUTEIIBHBIX
MOTEHLIMAIOB peaKLui

8.3.2. MeToanKka OllecHUBAHUA Pe3yJIbTATOB MPOMEKYTOYHOM aTTeCTAlMU

ITokazarensimu OLCHUBAaHUA KOMHGTGHHI/Iﬁ Ha

oTaIIc

MIPOMEKYTOUYHOU

arrecraluy 110 JUCHHIIJIMHC «XUMHUS»  SIBISIOTCS PC3YJIbTAaThL 06y‘-I€HI/I$I I10

JAUCHUIIIINHE.
OIICHO‘-IHbIﬁ JIMCT PE3VJIbTATOB Oﬁy‘leHI/Iﬂ Mo JUCIIUIIJINHE
YpoBeHb
Kox c(hopMHPOBaHHOCTH
3HaHusA Vmenus Hapbikn KOMIIETCHILIMY Ha
KOMIIETCHIIUH
JTAHHOM JTarie /
OLICHKA
OCHOBHBIE OTIPEICNIATh XUMHUECKUE | METOJaMH pacueTa
IIOJIOKCHU S CBOMCTBA DJIEMEHTOB U KHHCTUYCCKUX U
COBPEMEHHOU TEOpUM | UX COCTUHEHUU IO TEPMOAUHAMUYECKUX
CTpPOEHUs aTtoMa, | monoxenuto B [ICD, nx XapaKTePUCTUK
XUMHUYECKOW  CBS3H, | BIMSHHE Ha CUCTEMY, XUMHYECKUX
JSHEPTETUKH ¥ | HampaBJICHUE peakiui, pacyera
KHHETHKH XUMHUYECKUX KOHIICHTpAIi
XAMHYECKUX B3aUMO/ICHCTBUH, pacTBOPOB U
peakIu, KHCJIOTHO-OCHOBHOM KOJIMYECTB
XUMHYECKOTO XapakTep Cpebl, pearupyonmx u
PaBHOBECHS, TEOPUU | BO3MOXKHBIC TOOOYHBIE 00pa3yIONIMXCs
pPacTBOPOB, ITPOIIECCHI BEILIECTB 110
3JICKTPOXUMHUH, a | (KOPPO3HUOHHBIC U IP.) U | XUMHUYCCKOMY
TaKxKe OCHOBHBIE | TIPEJCKA3bIBATh MX YpaBHEHHIO, pacueTa
COCTUHEHUS BIIUSTHUE HA TOKa3aTess
OIK-1 3JIEMEHTOB, HX | TEXHOJOTHYECCKHMA KHCJIOTHOCTH CPEJIbl,
KJIacCU(DHUKALIUIO H | Ipolecc, OKPYKAIOIIYIO pacueta DJ1C u
XUMHYECKHE cpeny M JeoBeka, OKHUCITUTEITHHO-
MIPEeBpaIlCHUS, Ipeayiarath CrocoObl BOCCTaHOBHTEIIBHBIX
BIIUSTHUE PA3IMYHBIX | 3aIIMTHI OT HUX, @ TAKXKe | IMOTCHIMAIOB
XUMHUYECKUX IIPUTOTaBJINBATh peaKImii
COETMHEHUI Ha | pacTBOPHI HY>KHOM
OpraHu3M YejOBeKa M | KOHIICHTPAIMH U
OKPYXKAIOIIYIO CPEAY; | ONMPENesaTh e TFOObIM
mpaBwiIa paboTHl B JIOCTYITHBIM METOJIOM
XUMHUYECKOH (TMTpOBaHUE, C
nabopaTopun MTOMOIIBIO apeoMeTpa U
T.71.), u3mMepATb pH
BOJHBIX PACTBOPOB
3JICKTPOJINTOB;
OreHka 1Mo AUCIUIUTHHE (CpeaHee apuhMeTHIECKOoe)
OneHka 1O JUCHUIUIMHE 3aBUCUT OT YPOBHS  C(HOPMHUPOBAHHOCTH

KOMIICTEHIINM, 3aKPEIICHHBIX 3a MUCIMIUIMHOM M TIPEJCTaBIsSCT COOOM cpemHee
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apu(pMEeTUYECKOE OT BBICTABJICHHBIX OLIEHOK IO OTACIbHBIM pe3yiabTaTaM OOy4eHUs
(3HaHUA, yMEHUS, HABBIKH).

O1eHKa «3a4TEHO» BBICTABISCTCS, €CIIU CpeiHee apu(dMETHIECKOE HaXOAUTCS
B uHTepBasie oT 2,4 no 5,0. OneHka «HE 3a4T€HO» BBICTABIISICTCS, €CJIM CpeHEee
apudmMeTHIecKoe HaxoauTcs B uHTepBase ot 0 10 2,4.

[IpomesxyTouHas arrectanusi oOydarommxcs B (Gopme 3auer MpoBOAUTCS IO
pe3yibTaTaM BBIMOJHEHUSI BCEX BHUJOB Y4YeOHOW pabOThl, MNPeayCMOTPEHHBIX
y4eOHBIM TUIAHOM TIO JUCITUIUIMHE «XUMUSD», MPU 3TOM YUUTHIBAIOTCS PE3yIbTaThl
TEKYILIETO KOHTPOJS YCIIEBa€MOCTHU B TeueHHe cemecTpa. OleHKa CTeneHu
JOCTIKEHUS O0YJAIOITUMUCS TUIAHUPYEMBIX PE3YIbTATOB OOYUCHUS MO TUCIUTIIINHE
MPOBOAUTCSL MpenojaBaTeseM, BEAyIIUM 3aHITHUS 1O JUCHUMUIUIMHE METOJIOM
JKCIEPTHOW OLEHKH. [0 uToramMm npoMexyTOYHOM aTTecTaluyd MO JIUCUUILINHE
BBICTABJISIETCS OLIEHKA «3aYTEHO», UJIU «HE 3a4TCHO.

MIxana
OLICHUBAHUS

Onucanue

BoinonHensl Bce BUIbI Y4eOHOH pabOThI, MPEeIyCMOTPEHHbIE YUEOHBIM TJIAHOM.
CryneHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHUI, HABBIKOB IIPUBE/ICHHBIM B
TabIuuax IoKaszareseil, omepupyeT NpPUOOPETEHHBIMU 3HAHUSAMHU, YMEHHUSIMH,
3auTeHo HaBbIKaMH, IPUMEHSET UX B CUTYalUsIX MOBBILIEHHON CI0XKHOCTH. [Ipn 3TOM MOTyT
ObITh JOMYIIEHbl HE3HAUUTENbHBIE OLIMOKH, HETOYHOCTH, 3aTPyIHEHUS MpH
QHAINTUYECKUX  ONEepalusX, IMEepeHoce 3HAaHMW M YMEHUH Ha  HOBBIE,
HECTaHJIaPTHBIE CUTYalUU.

He Boimonnen oauH wiu Oosee BUAOB Yy4eOHOI pabOTHI, MPEeayCMOTPEHHBIX
y4eOHbIM IIaHOM. CTYIEHT AEMOHCTPUPYET HEIMOJHOE COOTBETCTBUE 3HAHMU,
YMEHHM, HaBBIKOB MO AdTamaM (YpOBHSIM) C(HOPMUPOBAHHOCTH KOMIETECHIIMA,
JIOTTyCKAIOTCSl 3HAYUTEIIbHBIE OIMNOKH, MPOSBISIETCS OTCYTCTBUE 3HAHUM, YMEHHIH,
HAaBBIKOB I10 psAly MOKa3aTesei, CTyJAEHT UCTIBITHIBAET 3HAYUTENbHBIC 3aTPyAHCHUS
[P ONEPUPOBAHUU 3HAHUSIMU U YMEHUSIMU TIPU UX TIEPEHOCE HAa HOBBIE CUTYAIIHUH.

He 3aureno

9. DyiekTpoHHast ”HPOPMALMOHHO-00pa3oBaTeJIbHAS cpeaa

Kaxxaplii 00ydaromuiicss B TEUCHHE BCETO Mepruojia o0ydeHus o0ecreurnBaeTCs
WHIWBUIYAIbHBIM HEOTPAaHWICHHBIM JOCTYIIOM K JJICKTPOHHOW WH(OPMAIMOHHO-
oOpazoBarensHOl cpene YebOokcapckoro wHcTHTyTa ((Quamama) MOCKOBCKOTO
MOJINTEXHUYECKOTO YHUBEPCHUTETA U3 JIIOOON TOYKH, B KOTOPOW MMEETCS AOCTYI K
WH()OPMAITMOHHO-TEIICKOMMYHUKAIIMOHHON cetn «MHTepHEeT» (manee — ceTh
«MHTEepHETY»), KaK Ha TEPPUTOPUH (PHIIHajIa, TaK U BHE €e.

DnekTpoHHas HWH(POpPMAIMOHHO-00pa3oBaTeIbHAs Cpella — COBOKYITHOCTB
WH(POPMAIMOHHBIX W TEICKOMMYHHUKAITMOHHBIX TEXHOJOTHHA, COOTBETCTBYOIINX
TEXHOJIOTHYECKNX  CPEICTB, OOECIEUYMBAIONINX  OCBOCHHE  OOYyJarONTUMUCS
o0pa3oBaTeIbHBIX MPOTPAMM B TIOJTHOM O00BEME HE3aBUCHMO OT MECTa HaXOXKICHUS
oOyyJaronuxcsi.
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DnekTpoHHas HH()OPMaIIMOHHO-00pa30oBaTeibHas cpeia 00eCeynBaeT:

a) IOCTyN K y4eOHBIM IUIaHaM, padOyuM IporpammaM JUCUUIUIMH (MOJIyJiei),
MPAKTUK, BJEKTPOHHBIM YYE€OHBIM H3JAaHUSIM U DIJIEKTPOHHBIM 00pa3oBaTEIbHBIM
pecypcam, yKa3aHHBIM B pabouMX MporpaMmax JUCIUILUINH (MOAYJIel), TPaKTHK;

0) ¢opMupoBaHUE SJIEKTPOHHOTO MOPT(OINMO O0OydHaromerocs, B TOM 4YHUCIE
COXpaHEHHE ero padoT U OIIEHOK 3a 3TU PaboTHI;

B) (pukcanmio xoga oOpa3oBaTENbHOIO MpOIECCa, Pe3ylIbTaTOB MPOMEKYTOUHON
aTTeCTAIlMU U Pe3yIbTATOB OCBOCHUSI MPOTPAMMBbI OaKaiaBpHuaTa;

I') MpOBEJIEHUE Y4YeOHBIX 3aHATUN, MPOIEAYpP OIEHKH pPe3ylbTaToB OOydeHUs,
peanu3anus KOTOPBIX NPEIyCMOTPEHAa C NPHUMEHEHUEM 3JIEKTPOHHOrO OOyYEHMs,
JUCTAaHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOJIOTUI;

1) B3aUMOJICHCTBUE MEXKJy YYaCTHHUKaMU OOpa30BaTEIbHOTO MPOLECCa, B TOM
YHCIIE CHHXPOHHOE U (WJIM) aCUHXPOHHOE B3aUMOJEHCTBUS MOCPEACTBOM CETU

«IHTEpHETY.
@OYHKIIMOHUPOBAHUE 3JIEKTPOHHOW HHPOPMALMOHHO-00pa30BaTENbHON Cpeabl
obecrnieunBaercs COOTBETCTBYIOIIUMHU CpeaCTBaMHU MH(pOPMaILMOHHO-

KOMMYHMKAI[MOHHBIX TEXHOJOTUN U KBanu(puKanuel pabOTHUKOB, €€ UCTIOIb3YIOIINX
Y OIJIEP>KUBAIOLIUX.

OYHKITMOHUPOBAHUE DIICKTPOHHON HH(POPMAIIMOHHO-00Pa30BaATEIHLHOM CPEIbl
COOTBETCTBYET 3aKOHOAATeNbCTBY Poccuiickon denepannn.

OcuoBubiMU cocTaBistomumu JNOC dunuana sBasrOTCS:

a) callT uWHCTUTYTa B ceTH VIHTepHeT, pacmoIoKEHHBII MO aJpecy
www.polytech21.ru, https://chebpolytech.ru/ koTopslii o6ecrieunBaert:

- 1OCTyN 00ydYaroumxcsi K y4eOHbIM IJIaHaM, padourM MporpaMmam JUCHUTUINH,
NPAKTUK, K U3JaHUAM DJCKTPOHHBIX OHONMOTEYHBIX CHUCTEM, BJICKTPOHHBIM
UH(GOPMAIIMOHHBIM M 00pa3oBaTENbHBIM  pecypcaM, YKa3aHHbIX B  pabodmx
nporpammax (pasaensl caiita «CBeneHus 00 00pa3oBaTEIHLHOM OPraHU3aIuny);

- uHhOpMHUpOBaHUE OOyYaroNIUXcsi 000 BCEX M3MEHEHHUSAX Yy4eOHOro mpoiiecca
(HOBOCTHAsI JIEHTa CaiiTa, IEHTa aHOHCOB);

- B3aUMOJICHCTBUE MEXAYy Y4aCTHUKaMU 00pa30BaTeIbHOrO mporecca (Ioapa3aeibl
caiita «3agaTh BOIPOC AUPEKTOPY»);

0) ouimanbHbIE JIEKTPOHHBIE apeca MOAPa3AeICeHU U COTPYIHUKOB HHCTUTYTa
¢ Sunexc-gomeHom @polytech21.ru (cnMCOK KOHTaKTHBIX JaHHBIX MOJAPa3ACICHUN
Owinana pa3MenieH Ha oduuuanbHoM caiite ®dunuana B pasnene «KOHTaKTb,
COUCKM KOHTaKTHBIX O(UIMAIBbHBIX 3JEKTPOHHBIX JIAHHBIX IIpernojaBarenen
pa3mMenieHbl B moapasnenax «Kadenpey) obecrieunBaloT B3aUMOACHCTBUE MEXKITY
y4acTHUKaMU 00pa30BaTeIbLHOTO MPOLECcCa;

B) JIMYHBIA KaOuHeT oOyuwatomerocst (moprdonuo) (BXoa B JWYHBIA KaOWHET
pa3MenieH Ha oduuuaibHOM caiite @unmana B pazaene «CTyIeHTYy» moapasfene
«OnexTpoHHas WH(MOpPMAIMOHHO-00pa3oBaTelbHass Cpeaa») BKIOYaeT B cels
nopT¢OJINO CTYACHTA, JEKTPOHHBIE BEJOMOCTH, PEUTHHT CTYJCHTOB U 00ECIICUHBACT:

- (ukcamuio xoma oOpa3oBaTEIBLHOTO MPOIECCA, PE3YIHTATOB MPOMEKYTOUHOM
aTTeCTallMU U PE3yJbTaTOB OCBOCHHS 00PAa30BaTENbHBIX MIPOrPaMM 00yUaIOIIUMHUCH,
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- (hopMHpOBaHHE INEKTPOHHOTO MOPT(HOINO 00YUAIOIIETOCS, B TOM YHUCIIE C
coxpaHeHue paboT 00yUaroIIerocs, peleH3uid U OLEHOK Ha 3TH padoThlI,

T') SJIEKTPOHHBIE OMOIMOTEKH, BKIIIOYAIOIINE AJICKTPOHHBIC KaTaJIOTH,
MOJIHOTEKCTOBBIE JIOKYMEHTHI M 00ECIIEYMBAIOIINE JOCTYIT K Y4€OHO-METOIMYECKUM
MaTepHuaiam, BHITYCKHBIM KBATM(PUKAIIMOHHBIM padoTaM | T.1.:

Yebokcapckoro uacruryta (punmnana) - « MIPBUCy»

1) SJIEKTPOHHO-0MOIMoTeuHbIe cucTeMbl (DbC), BKIIIOUAIONINE dJIEKTPOHHBIN
KaTaJor ¥ MOJHOTEKCTOBbIE JIOKYMEHTHI:

- «JIAHb» -www.e.lanbook.com

- Ob6pazoBarenbHas mwiatdopma FOpaiit -https://urait.ru

¢) margopma muppoBoro oopazoBanus [lommrexa -https://Ims.mospolytech.ru/

’K) cucteMa « AHTHIUIaruaT» -https://www.antiplagiat.ru/

3) cuctema 3JieKTpoHHoro fokymeHtoobopora DIRECTUM Standard —
o0ecreynBaeT JOKyMEHTO000poT Mex 1y Duiinanom U Y HUBEPCUTETOM;

n) cucrema «1C Ynpasnenue BY3om Dnexrponnsiit gexkana (MockoBCKuit
MOJINTEXHUYECKUN YHUBEPCUTET) oOecTieunBaeT (PUKCAIUIO X012 00pa30BaTEIIbHOTO
mpoiiecca, pe3yabTaToB MPOMEKYTOYHON aTTECTAIIMU U PE3YJIbTATOB OCBOCHUS
o0pa3oBaTenbHBIX MPOTrpaMM 00YJArOIITUMUCS;

k) cuctrema «POLYTECH systems» o0ecriednBaeT nH()pOpMaIMOHHOE,
JOKYMEHTAJIbHOE aBTOMAaTU3UPOBAHHOE COMPOBOXKIECHUE 00Pa30BaTEIHLHOTO
nporecca;

J) cucremMa «AOUTYpUEHT» OO0EeCleuuBaeT JIOKYMEHTaJIbHOE
aBTOMAaTHU3HPOBAHHOE COMPOBOXKACHHUE PAOOTHI MPUEMHON KOMHUCCHH.

10. IlepeyeHb OCHOBHOW MW JIONOJHHUTEJIbHOW Y4YeOHOIW JHUTEepaTypbl,
Heo0X0AUMOIi 11l OCBOEHUS JUCIUNIMHBI
OcHOBHas JIUTEPATYpa

1. Pocun, U. B. Xumus : yaeOHUK 1 npakTukym s By30B / U. B. Pocun, JI. /1.
Tomuna, C. H. ConoBbeB. — Mocksa : M3narensctBo FOpaiit, 2025. — 328 c.
— (Bpicmiee o6pazoBanue). — ISBN 978-5-534-15973-8. — Teker :
aneKTpoHHEIHN // Obpa3zoBatenbhas mwatdopma FOpaiit [caiit]. — URL: https://
urait.ru/bcode/580188

2. Hukonbckuii, A. b. Xumus : yaeOHUK ¥ NpaKTUKyM AJi1 By30B / A. b.
Hukonsckuii, A. B. CyBopoB. — 2-¢ u3 ., nepepad. u 1on. — MockBa :
W3natensctBo FOpaiit, 2025. — 507 c. — (Briciiee obpazoBanue). — ISBN
978-5-534-03930-6. — Tekcr : anekTpoHHbIH // OOpa3zoBarenbHas miaThopma
FOpaiit [caiit]. — URL: https://urait.ru/bcode/560506

JlonmongHuTENbHAS JIUTCpaTypa

1. 3aiiueB, O. C. Xumusa. JlabopaTopHBIil NMpakTUKyM W COOpHHK 3ajad : yueOHOe
nocobue st By3oB / O. C. 3aitieB. — Mocksa : U3parensctBo Opaiit, 2021. —
202 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-9916-4106-7. — Texkcr :
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http://www.e.lanbook.com/
https://urait.ru/
http://www.antiplagiat.ru/
https://lms.mospolytech.ru/
https://urait.ru/bcode/469142

ANeKTpoHHbId  //  OOpa3oBaTenbHas
URL: https://urait.ru/bcode/469344

mwiarpopma  Opaiir  [cait]. —

2. OmneiinnkoB, H. H. Xumusa. AaropuTmsl pelieHus 3a1a4 U TeCThI : yueOHoe
noco6ue s By30B / H. H. Oneitnukos, I'. I1. MypaBbseBa. — 3 e u3., UCHIp. U JIO1I.
— Mockaa : U3natensctBo FOpaiit, 2021. — 24¢9. — (Bricmiee obpa3oBanue). —
ISBN 978-5-9916-9664-7. — TekcT : a5ekTpoHHBIN //O6pa3oBaTenbHas miargopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/470470

11. IIpo¢eccuonanbHubie 02361 JAHHBIX 1 HHGOPMALMOHHO-CIIPABOYHbIE

CUCTEMBbI

[Ipodeccruonanbhas 6a3a TaHHBIX U
H(OPMaLMOHHO-CIIPABOYHBIE CUCTEMBI

Wudopmanus o npaBe cOOCTBEHHOCTH
(pPEKBU3HUTHI JOTOBOPA)

Acconuanus nHXeHepHoro o0pazoBanus Poccun
http://www.ac-raee.ru/

CoBepI1eHCTBOBaHUE o0Opa3oBaHUs u
WHXCHEPHOW J€ATEIbHOCTH BO BCEX MX
MPOSIBJICHUSAX, OTHOCSAIIMXCA K Yy4eOHOMY,

Hay4YHOMY 151 TCXHOJIOTHYCCKOMY
HaIlpaBJICHUAM, BKJIrO4as IMPONLECChI
npernogaBaHusd, KOHCYJIbTUPOBAHN,

WCCIICIOBaHUS, pPa3pabOTKU  HHKEHEPHBIX
pelieHui, BKITtoYas HeTera3oByl0 OTpacib,
TpaHcdepa TEXHOJIOTUH, OKa3aHUs IHUPOKOTO
CIEeKTpa 00pa3oBaTeIbHBIX YCIIyT,
oOecredyeHns CBA3ell ¢ OOIECTBEHHOCTHIO,
MIPOU3BOJICTBOM, HAyKOW ¥ HHTErpaluu B
MEXIyHApOAHOE  HAyYHO-00pa30BaTeIbHOE
MPOCTPAHCTBO.

CBOOOIHBIH JTOCTYII

[Ipodeccruonanbuas 6a3a TaHHBIX U
UH()OPMAIIMOHHO-CIPABOYHBIC CHCTEMBI

Wudopmanus o mpaBe coOOCTBEHHOCTH
(PEKBU3HUTHI JOTOBOPA)

Hay4Has 3JeKTpoHHas 6ubnuoteka Elibrary
http://elibrary.ru/

Hayunas JJIEKTPOHHAS o6ubnmoreka
eLIBRARY.RU - 310  KpynHeummiu
poccuiickuii MH(POPMAIOHHO-

AQHAJIUTHYECKUHA TOpTal B O0JAacTH HAyKH,
TEXHOJIOTUM, MEAMLUUHBI U 00pa3oBaHus,
CoeprKaIIuil pedepaTbl W TOJHBIE TEKCTHI
Oomee 26 MJIH HayuHBIX CTared U
myOnuKanuid, B TOM 4YHCIE D3JIEKTPOHHBIE
Bepcun Oonee 5600 pOCCHIICKMX HAy4dHO-
TEXHUYECKHUX XKYPHAJIOB, U3 KOTOPHIX Ooiee
4800 >xypHaJOB B OTKPBITOM JOCTYIIE
CBOOOJTHBIN JTOCTYTI
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becrutatHast snekTpoHHas OMOJIMOTEKa OHJIANWH
"Enunoe okHO K 0Opa3oBaTeIbHBIM pecypcam" s
CTYJEHTOB U IIpenojaBaTelieil; KaTajlol CCbUIOK Ha

Lensto CO3/aHHUs MH(POPMALIMOHHOM
cucteMbl "EamHoe OKHO pgocryma K
o0pasoBateqlbHBIM  pecypcam' #cC
"EauHoe oKHO ') sBisieTcs oOecrieucHUe
CBOOOJHOTO JIOCTyNa K MHTETpaJbHOMY
Karajgory  oOpa3oBaTelIbHbIX  UHTEpHET-
PECYPCOB M K DJJIEKTPOHHOW OuOIMoOTEeKe
y4e0HO-METO/IMYECKUX  MAaTepUaIoOB IS

o011ero u npo¢eCCUOHATEHOTO
o0pa3oBaHUsL. OneKTpoHHas
OuONMMoTeKa SIBISIETCS  KPYHNHEHIIUM B
POCCUICKOM CErMEeHTEe NHTrepHeTa
XPaHWIHIIEM  IIOJIHOTEKCTOBBIX  BEPCHM
y4eOHBIX, y4e0HO-METOIUYECKUX 51

Hay4YHBIX  MaTepUaIOB C  OTKPHITHIM
noctynoM. bubnmoreka comepxutr Oosee
30 000 maTepuanoB, ICTOYHUKAMHU KOTOPBIX
ABJISAIOTCA 00Jiee TPEXCOT POCCUMCKUX BY30B
U Jpyrux o0pa3oBaTelbHbIX M HAyYHBIX
YUPEXKJICHUH. OcHoBy HAIOJTHEHUS
OMOJIMOTEKH  COCTAaBJIAIOT  DJICKTPOHHBIE
BEpPCUM y4€OHO-METOUYECKIX MaTepUasoB,
MIOArOTOBJICHHbIE B BY3aX, NPOIIECILINE
pPELEH3UPOBaHUE M PEKOMEHJOBAHHbBIE K
UCIIOJIb30BAaHUIO COBETaMHU  (PaKyJIbTETOB,
y4e0HO-METO/IMYECKUMU  KOMHUCCHUSIMH U
JPyTUMU BY30BCKHMU CTPYKTYpaMu,
OCYHIECTBIISIIOIIMMU  KOHTPOJb  y4eOHO-
METOUYECKON AESITEIbHOCTH.

CBOOOTHBIN JOCTYII

oOpa3oBatebHbIe MHTEPHET-PECYPCHI
(http://Window.edu.ru)

®denepasbHbIN opTal «Poccuiickoe
o0pa3zoBaHe» [ DIEKTPOHHBIH pecypc]

—http://www.edu.ru

®denepanbHbII rnopTan «Poccuiickoe
o0pa3oBaHNe» — YHHUKAJIbHBIH HHTEPHET-
pecypc B cdepe 00pazoBaHHS U HAYKH.
ExxenHeBHO myOJMKyeT caMble akTyasbHbIE
HOBOCTH, AHOHCBI COOBITHIA,
UH(QOPMALIMOHHBIE MaTepuaibl I E:
HIMPOKOro Kpyra yurareneil. ExenenenpHo
Ha NOpTaJIe pa3MELAlOTCsl YKCKIIO3HBHBIC

[IpodeccruonanbHas 6a3a JTaHHBIX U
WH(POPMAIIMOHHO-CITPABOYHBIC CHCTEMbI

WNudopmanus o npaBe COOCTBEHHOCTH
(PEKBU3HUTHI JOTOBOPA)

MaTepuaibl, HMHTEPBBIO C  BEIyIIUMHU
CTeIUaTCTaMU - Ne/IaroraMu,
NICUXOJIOTAMH, YYCHBIMHU, PEIOPTAXU U
AQHAJTUTHYECKHUE CTAThU.

Uwurareau moxy4aroT TOCTYIT K HOPMAaTHBHO-
npaBoOBOi 0a3e cdepsl 00pa3oBaHUsA, OHHU
MOTYT TOJIb30BAThCSI CAMBIMHU PA3INYHBIMU
NOJIC3HBIMU CEPBUCAMU — TaKUMH, Kak
OHJIAH-TECTUPOBAHHUE, OTIPOCHI 1o
aKTyaJbHBIM TEMaM H T.II.
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Ha3zpanue CokpaIi€HHo Opranu3aioHHO- Otpacib OdunmansHbIi
OpTraHu3aIuf e Ha3BALME npaBoBas Gopma (obmacte cait
JESITETTHHOCTH)
Accormanus ACP HEKOMMEpUeCcKast CrpoutensctBo | https://dic.academ
cTpouTesnen o011ecTBeHHAS ic.ru/
Poccun opraHu3arus, dic.nsf/ruwiki/173
00be IUHSIOIIAS 4862
BEIIYIINX MPEACTABUTE
Jen
CTPOUTEIBLHOM OTPaCIN
U CMEKHBIX ¢ HEH
oTpaciieu
Acconmanus HEKOMMEpUecKas CtpoutenscTtBO, | cheb.ruyothers/sro
"YyBarickoe oO1ecTBeHHAsS npoektupoBanue| 11k.html
00beIMHEHNE OpraHu3aIus , U3BICKAHUS
MIPOCKTUPOBIIH
KOB"
Hammonaneaoe | HOOCTPOU HEKOMMepUecKast CrpourennctBo | https:/ru.wikipedi
00beqMHEHNE oO1iecTBeHHAA a.org/wiki/
CTpOUTENEN OpraHu3anus
Acconmanys HOIIPA3 HEKOMMeEpUecKas [TpoekTHpoBaHM | nopriz.ru
«HanunonansHO 0011IeCTBEHHAs €, U3BICKaHUs
e 00beuHEeHnE OpraHHu3aIys
MIPOEKTUPOBIIH
KOB 51
M3BICKATEIICH
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12. IIporpammHoe  oOecreyeHue  (IMUEH3MOHHOE M CBOOOJHO
pacnpocTpaHsieMoe), MCIOJb3yeMoe IPH OCYLIEeCTBJICHHH 00pa30BaTeJbHOIO
npouecca

Nudopmarnus o mpase
COOCTBEHHOCTH (PEKBU3UTHI

Aymuropus [TporpammHoe obecrieueHmne S —
T.J.)
Windows 7 OLPNLAcdmc norosop NeJ103 ot 30.05.2012) ¢

norcoramesuamMy ot 29.04.14 u
01.09.16 (6eccpouHast TUICH3HS )

Kaspersky Endpoint Security st | Cy6nuren3noHHEIi 10roBop

Ne 1016 YucOnas Gusneca — Pacmmpennsiii Russian | No977 1049.ET1/25 ot 10.12.2025

ayAUTOpHA JUIA Edition. 150-249 Node 2 year

TPOBCICHHA y4eOHbIX Educational Renewal License

SATATHH BOCX BUOB, Yandex Opaysep CBoboiHOE pacrpocTpaHsieMoe

PeIyCMOTPEHHBIX

TPOTpaMMOii MpOrpaMMHOE 0OecTeueHNe

GakanaBpuara/ (6eccpounast TULIEH3US)

CrieIHanTeTa/

MarucTparypebl,

OCHAIlCHHAT MTC Jluuk Horosop Ne2/2026

0bopyniosanuen i (091 168.EI1/26) ot 27.03.2026

TEXHUYCCKUMU -

CpeAcTBaMu O00yYeHUS, -

COCTaB KOTOPBIX Gimp CBOOOIHO pacrpoCTpaHsIeMoe

oTpeneseTcs B padbounx porpaMMHOE oOecTicueHHe

NporpaMmmax JUCIHUIINH (6eccpounast TUIIEH3US)

(Moﬂyﬂeﬁ) Microsoft Office Standard HOMEp mneH3un-42661846 ot

Kabuner xumum, 2007(Microsoft DreamSpark 30.08.2007) ¢ JoncOorameHusIMA

MaTepuaJIOBEAICHUA U Premium Electronic Software 01 29.04.14 1 01.09.16

OKCIITyaTallHOHHbBIX Delivery Academic (Microsoft (GeccpodHast IMIEH3Hs)

MarepuajloB Open License

Pascal ABC CBOOOJTHO pacIpOCTPaAHIEMOE
MporpaMMHOE O00ecIieueHue
(6eccpounast MUIIEH3U)
MporpaMMHOE obecrieueHue
(6eccpounast TUTICH3MS)
Kaspersky Endpoint Security Cy0IHLEeH3HOHHBIH 10TOBOp

U1 GusHeca — Pacimupermbiii Ne977_1049.ETI/25 ot 10.12.2025

Russian Edition. 150-249 Node

Ne 1126 ITomemenue nis -
2 year Educational Renewal

CaMOCTOSITENIbHON pabOThI

License
00yyYaromuxcst
Windows 7 OLPNLAcdmc moroBop NeJ103 ot 30.05.2012) ¢
nporcornamenusaMu ot 29.04.14 u 01.09.16

(6eccpouHast TUTICH3NSA)

AdobeReader cBOOOJTHO PaCIPOCTPaHIEMOE
mporpamMMmHOe obecrieueHne (Oeccpodnast
JIUTICH3S)
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FapaHT— CIIpaBOYHO-IIpaBOBas CUCTEMaA

Horosop NeC-002-2025 ot 09.01.2025

Yandex 6payzep

CBOOOJHO pacrpocTpaHsieMoe

JIUIICH3USA)

Microsoft Office Standard 2007(Microsoft
DreamSpark Premium Electronic
Software Delivery Academic (Microsoft

HOMeEp JMLEH3UN-42661846 ot
30.08.2007) ¢ moricornanieHusIMA OT
29.04.14 1 01.09.16 (6eccpounas

Open License JIUTICH3NS)

MTC JIunx Horosop Ne2/2026 (091 168.EI1/26) ot
27.03.2026

AIMP 0TE€YeCTBEHHOE CBOOOIHO

pacpocTpaHsieMoe MPorpaMMHOE
obecnieueHne (OeccpoyHast IUIICH3MUA)

13. MaTepuaibHO-TEXHHYECKOE 00ecnedyeHne U CIUIINHbI

Tun u HOMCEP IMOMCIHICHUSA

[lepedeHb OCHOBHOTO 000PYTOBaHUS M TEXHUYECKUX CPEACTB
o0yUeHHs

VYuebnas ayAUTOpHS TSt
MPOBEJICHUST yUCOHBIX 3aHATHH
BCEX BHJOB, NPETyCMOTPEHHBIX
IPOTPaMMOii OakanmaBpuaTa/
CrelMaInTeTa/  MarucTpaTyphl,
OCHallleHHasi 000pYyJOBaHHUEM M

O6opynoBaHue: KOMILIEKT Mebenu 71 y4eOHOTO Tporiecca;

TEXHUYECKHUMU CpeICcTBaMu
JIOCKa ydeOHast; CTCHIbI
o0y4eHHs, COCTaB  KOTOPBIX
TexHuueckue cpeicTBa OOy4eHHUS: KOMIBIOTEPHAs TEXHHKA;
OTIPENIeIISIeTCS B pabounx 9
MyJIbTUMEANIHOE  0o0OpylnoBaHue  (MPOEKTOp,  IKpaH);
porpaMmmax TUCIUTUTHH
. KOMILJIEKT JJAOOpaTOPHOTO 00OPYOBAHUS 110 TUCIUILIIMHE
(Momyneit)
Kabuner XHAMUH,
MaTepHaIOBEICHHS u
HKCIUTyaTallMOHHBIX MAaTEPUAIOB
Noe 1016  (YeOokcapwl,  yiI.
K.Mapkca, 1.60)
[Tomemenue s | O6opynoBaHKe: KOMIUIEKT MeOenu JiIsl yueOHOro mpolecca;
CaMOCTOSTEIILHON pabotel | TexHuueckre cpencTBa 0OyUYCHHUsS: KOMIBIOTEPHAs TEXHUKA C
00yJarOLTHXCSI BO3MOXKHOCTBIO ~ TNOAKIIOYEeHUs K cetu «MHTepHer» wu

No 1126 (r. YeGokcapsi, yiI.
K.Mapkca, 60)

o0OecrieyeHreM JOCTyNa B 3JEKTPOHHYIO HH(OPMAaIMOHHO-
o0Opa3oBaTesibHYI0 cpeay Punmnana

AUCIUTLTHHBI

14. Meroauueckue YyKa3aHusl Ui O0y4amomieroci IO OCBOCHUIO
Memoouueckue ykazanus 014 3aHAMUIN 1EKYUOHHO20 MUna
B xome JeKnUMOHHBIX — 3aHATHN  OoOydarmeMycsi HEOOXOIUMO BECTU

KOHCIIGKTHPOBaHWE y4eOHOTO Mmarepuana, oOpaliarh BHHMaHHE Ha KaTEropHH,
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(OpMYIMPOBKH, PACKPBIBAIOIINE CONECPKAHUE TEX WIM UHBIX SIBJIEHUN U MPOIIECCOB,
Hay4YHbIE BBIBOJBI U IPAKTUYECKNE PEKOMEHIALIY.

Heobxoaumo 3amaBaTh NPeNojaBaTeNi0 YTOUHSIONIME BOMPOCHI C IIEJbIO
YSCHEHUSI TEOPETHUYECKUX  TOJIOKEHUM, pa3pelieHus CIOPHBIX  CHUTyaluu.
[lenecoobpa3no mopabaTbiBaTh CBOW  KOHCIEKT JIEKIUU, Jejlas B  HEM
COOTBETCTBYIOIIIME 3alMCU M3 OCHOBHOM W JIONOJHUTEIBHOM JUTEPATYpHI,
PEKOMEHJIOBAaHHOM TMpernojiaBaresieM M NPEeIyCMOTPEHHOM Y4eOHOW mporpaMMon
JTUCUUTUINHBL.

Memoouueckue ykazanusa 01:a 3AHAMUN CEMUHAPCKO20 (RpaKmu4eckoz2o)
muna.

[IpakTuueckue 3aHATUS TO3BOJISIIOT Pa3BUBATh Y OO0YYaOIIETOCs TBOPYECKOE
TEOPETUYECKOE MBIIUICHHE, YMEHHE CAaMOCTOSATEIBHO M3ydaTh JIMTEPaTypy,
aHaAJIM3UPOBATh NMPAKTUKY; y4aT YETKO (POPMYIHPOBATH MBICIb, BECTU AUCKYCCHIO, TO
€CTh MMEIOT HCKJIIOYHUTEIBHO BaXKHOE 3HAYEHHE B PA3BUTUH CAMOCTOSITEIBHOTO
MBIIIUICHHS.

[ToaroToBka K NpPakTHYECKOMY 3aHATHIO BKJIIOYAeT JBa 3tana. Ha mepBom
Tane oO0yyarwluiics IJIAHUPYET CBOIO CaMOCTOSATENbHYI0 paboTy, KOTOpas
BKJIFOYAET: YSICHEHUE 3aJlaHHsd Ha CaMOCTOATENbHYIO padoTy; Mog00p OCHOBHOW H
JOTOJTHUTENBHOW  JINTEPATyphbl; COCTaBJIE€HUME IUIaHa paboThl, B  KOTOPOM
ONPENENSIOTCS OCHOBHBIE MYHKThI MpeacTosued noaroroBku. CocTaBieHUe IUIaHA
JUCHUIUTMHUPYET U MOBBIIIAET OPraHM30BaHHOCTH B padoTe.

BTopoii sTan BKIIOYaET HEMOCPEACTBEHHYIO MOATOTOBKY K 3aHSATHIO, KOTOPAs
HAYMHAETCS C W3Y4YEHUsS OCHOBHOM U JOMOJHUTENbHOU suTeparypbl. Ocoboe
BHHMAaHHE MPU 3TOM HEOOXOJIMMO OOpaTUTh HA COJEPNKAHUE OCHOBHBIX MOJIOKECHHI
U BBIBOJIOB, OOBSICHEHHE SIBJICHUM U (PAKTOB, YSICHEHHE MPAKTUYECKOTO MPUIIOKEHHUS
paccMaTpUBAaEMbIX TEOPETHUYECKUX BONPOCOB. Jlajiee cienyeT MOArOTOBUTH TE3HCHI
JUI1 BBICTYIUIEHUH MO BCEM Y4eOHBIM BOIIPOCaM, BBIHOCMMBIM Ha MPaKTHUYECKOE
3aHATHE WJIA 10 TEME, BBIHECEHHOW HA JMCKYCCHIO (KPYIVIBIA CTOJI), IPOAYyMaTh
OpUMEphl C UENbI0 00eCreYeHuss TECHOM CBS3M H3y4aeMOW TEMbI C peabHOM
KU3HBIO.

['oToBsICH K AOKIJIAMy WM BBICTYIUICHHIO B paMKaX HHTEPAKTUBHON (POpPMBI
(muckyccusi, KpyTriblid CTOJ), IPU HEOOXOIUMOCTH CIEAYET OOPATUTHCS 32 TOMOLIBIO
K MPENno1aBaTelo.

Memoouueckue ykazanus K camocmoameibHoul padome.

CamocrosiTenbHas pabota oOydaromierocs SBISIETCSI OCHOBHBIM CPEACTBOM
OBJIaJICHUSI YYEOHBIM MATEPHATIOM BO BpeMsi, CBOOOIHOE OT 00s3aTEbHBIX YUCOHBIX
3aHsTUi. CamocTosiTenbHass paboTra 0O0ydaromierocsi Haja YCBOGHHEM Y4eOHOTo
Marepuana Mo Yy4eOHOM JUCHUIUIMHE MOXET BBINOJIHATBCA B OHOIMOTEKE
YHUBEPCUTETA, YUeOHbIX KaOMHETaX, KOMIbIOTEPHBIX KJIACCAX, a TAKXKE B JJOMAIIHUX
ycinoBusx. CojepkaHue W KOJUYECTBO CAMOCTOSITENBHOW paboThl 00ydaromierocs
onpenensieTcss y4eOHOW MporpaMMou TUCHUIUIMHBI, METOJAUYECKUMHU MaTepuajiaMu,
NPaKTUYECKUMH 33JJaHUSIMU U YKa3aHUAMU IIPENOIaBaTENs.

CamocmoamenvHnasa paboma 6 ayOumopHoe 6pems MoxHcem 6K1I04ams.

1) xoHcmekTHpoBaHUE (COCTABICHUE TE3UCOB) JIECKIIHIA;

2) BBINIOJIHEHUE KOHTPOJIBHBIX padoT;
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3) peuieHue 3anay;

4) paboTy CO CIPABOYHOM U METOJUYECKOM JTUTEPATYPO;

5) paboTy c HOpMAaTUBHBIMU IMPABOBBIMU aKTaAMU;

6) BBICTYIUIEHHUS C JIOKJIaJaMU, COOOIIEHUSMHU Ha CEMUHAPCKUX 3aHITHUSX;

7) 3amuTy BBITIOJIHCHHBIX PaboT;

8) ydactde B ONEPATHUBHOM (TEKYILEM) OINPOCE IO OTAEIbHBIM TeMaMm
M3y4aeMOU TUCIUILIAHBI,

9) yuactue B coOeceoBaHUSX, NEJIOBBIX (POJEBBIX) UIPaxX, AUCKYCCHUSX,
KPYTJBIX CTOJIaX, KOH(PEPESHITUX;

10) yyacTue B TECTUPOBAHUHM U JP.

Camocmosamenvnan padooma 60 6HeaAyOUMOPHOE 8PEMA MONCEN COCMOAMb
uz:

1) moBTOpeHUs JICKIIMOHHOT'O MaTepuaa;

2) MOATOTOBKHU K MPAKTUYECKUM 3aHSATHUAM;

3) u3ydeHus y4yeOHOW U HAYYHOU JTUTEpaTyphl;

4) wW3yuyeHUss HOPMATHBHBIX NPABOBBIX aKTOB (B T.4. B JJIEKTPOHHBIX 0azax
JAHHBIX);

5) peuieHus 3a1a4, U UHBIX IPAKTUYECKUX 3aJIaHUN

6) TOATOTOBKH K KOHTPOJIBHBIM paboTaM, TECTUPOBAHUIO U T.1I.;

7) TOATOTOBKH K MPAKTHYECKUM 3aHSATUAM YCTHBIX JIOKJIAJ0B (COOOIICHUN);

8) moAaroToBKM pedepaTroB, 3CCe W HHBIX WHIAUBUIYATBHBIX MHUChMEHHBIX
paboT 1Mo 3a7aHHI0 MPEToIaBaTeNs;

9) BBIMOTHEHUS KYyPCOBBIX PabOT, MPEAYCMOTPEHHBIX YUEOHBIM TUTAHOM;

10) BBITIOTHEHUS BBIMTYCKHBIX KBATH(DUKAITMOHHBIX padOT U JIp.

11) Boiiennenust Haubosee CIOXKHBIX U MPOOJEMHBIX BOMPOCOB MO M3ydaeMOi
TeMe, TMOJy4eHUE pa3bSICHEHUW U PEKOMEHJAIMA 10 JaHHBIM BOINpPOCaM C
MpenojaBaTesisiMu Ha KOHCYJIbTalHsIX.

12) mpoBesieHHsT CaMOKOHTPOJIE IyTEM OTBETOB HAa BOMPOCHI TEKYIIETro
KOHTPOJISl 3HAHWUM, PEIICHUs] MPECTABICHHBIX B yUeOHO-METOJUYECKUX MaTepHuanax
kKadenpsl 3amay, TECTOB, HamucaHus pedepaToB U 3CCE MO OTIEIHHBIM BOIIPOCAM
A3y4aeMOU TEMBI.

Texymuii KOHTPOJb OCYIIECTBIAECTCS B (POPME YCTHBIX, TECTOBBIX OIPOCOB,
JIOKJIaJIOB, TBOPYECKUX 33/ IaHUU.

B ciyuae npornyckoB 3aHATUM, HATWYUS UHAUBUIYATbHOTO rpaduka 00ydeHus
U JUIS 3aKperuieHUs] MPAKTUYECKUX HABBIKOB CTYJEHTaM MOTYT OBbITh BBIJIaHbI
TUTIOBBIE  WHAWBUIYAJIbHBIE 3aJaHUs, KOTOpPbIE JOJDKHBI OBITH CHAHBI B
YCTAHOBJICHHBIN MPEIOaBaTelIeM CPOK.

15. OcoGeHHOCTH peanM3auMy JAMCHUIUIMHBI JJIS WHBAJUIOB M JIMI C
OrpaHNYeHHBIMU BO3MOKHOCTAMMU 3/10POBbSA

OOyueHue Mo AUCHMIUIMHE «XUMHS» WHBAIUIOB U JIMI C OTPAHUYCHHBIMU
BO3MOXHOCTSIMH 3710p0Bbs (1asiee OB3) ocymiecTBisieTcst mpernoaBaresieM ¢ y4eToM
0COOEHHOCTEW TCUXO(PU3NYECKOTO Pa3BUTHSA, WHAUBUIYaJbHBIX BO3MOXXHOCTEH H
COCTOSIHUS 3JI0POBBSI TAKUX O0YJarOITHUXCS.
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JIJ1st CTyIEHTOB € HApYLICHUSIMU OMOPHO-ABUTaTesibHON QpyHKuuu U ¢ OB3 no
CIyXy TMpeIyCMaTpUBAETCS CONPOBOXKICHHUE JEKIMH M IPAKTUYECKUX 3aHITUI
MYJIbTUMEIUMHBIMHU CPEACTBAMH, PA3JATOYHBIM MATEPHUATIOM.

Jns crynentoB ¢ OB3 1mo 3peHHIo mpeaycMaTpuBaeTcs NPHUMEHEHHE
TEXHUYECKUX CPEICTB YCWICHMS OCTAaTOYHOI'O 3PEHHUSA, a TaKXKe IMPELyCMOTpPEHA
BO3MOXKHOCTh pa3pabOTKU ay1nOMaTepraoB.

[To aucuunnuHe «Xumus» OOydyeHHE WHBAJIUAOB M JIMII C OTPaHUYECHHBIMH
BO3MOKHOCTSIMHA 3J0POBbSI MOXKET OCYILECTBIISTHCA KaK B ayAUTOPUM, TaK U C
UCIIOJB30BAHUEM  IEKTPOHHOM  MH(OPMaLHMOHHO-00pa30BaTEIbHOM  Cpenpbl,
00pa30BaTENbHOrO MOpTaja U IEKTPOHHON MOYTHI.
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JIMCT AOIOJIHEHMI U UISMEHEHUI

paboueit mporpaMmbl JUCITUTITUHBI

Pabouast mporpamma IUCHHMIITUHBI PacCMOTpEHa, OOCYXKJIeHa M OJI00peHa s
ucnioninenust B 2023-2024 ydyeGHOM rojly Ha 3acenanuu Kadenpsl, mpoTokos Ne §
oT «20» mas 2023r.

Baecennl AOIMOJIHCHUA W HW3MCHCHHUS B YdCTH AKTYAJIMU3ANWW JTUICH3WMOHHOTO
IporpaMMHOIO 06eCHe‘-ICHI/Ie, HCIIO0JB3YCMOC npu OCYINICCTBJICHUHU
O6[283OB3TCJ'IBHOFO nponecca 1o ﬂaHHOﬁ AUCTHWITIJIMHBI, a4 TaK K€ COBPCMCHHBLIX
npodbecCHOHANBHBIX 0a3 JIAHHBIX W WHGOPMAIMOHHBIX CHPABOYHBIX CHCTEMAax

AKTyaJIM3alliy SJIECKTPOHHO-OMOINOTEUHBIX CUCTEM.

Pabouast mporpamma JIUCUHMILIUHBI PacCMOTpEHa, OOCY>KJIeHa M OJ00peHa s
ucrnionHeHus B 2024-2025 ydeOHOM rojay Ha 3acelaHuu Kadeapsl, IpoTokoa Ne 8
0T «20» anpens 2024r.

BHeceHbl [1OMONHEHUS M W3MEHEHHUS B YacTU aKTyaldu3allMy JUIEH3WOHHOIO
IPOrpaMMHOTO o0ecrieyeHue, HCIIOIb3YEMOE npu OCYIIIECTBICHUU
00pa3oBaTEeNLHOTO MpoIlecca M0 AAaHHOW JWCIMIUIMHBI, a TaK kKE COBPEMEHHBIX
npodeccroHanbHbIX 0a3 NaHHBIX W WHQPOPMAIMOHHBIX CIPABOYHBIX CHCTEMAX,

AKTyaJIM3alliy 3JIEKTPOHHO-OMOIMOTEYHBIX CUCTEM.

PabGouass mporpaMma IUCHUIUIMHBI PAacCMOTpeHa, OOCyXJAeHa U oJ00peHa s
ucrnonHenus B 2025-2026 ydeOHOM roay Ha 3acenanuu kadenpsl, IpoTokoa Ne 9
oT «17» mas 20235r.

Baecennl OOIIOJIHCHUA W HU3MCHCHHA B YaCTH AKTYAJIU3ANNHW JHUICH3WNOHHOI'O
IporpaMMHOIO obecrieueHue, HCII0JIB3YEMOC Ipu OCYIICCTBJICHUU

00pa3oBaTENBLHOrO Mpollecca M0 AAaHHOW JMCIMIUIMHBI, a TaK XKE COBPEMEHHBIX
npodeccroHanbHbIX 0a3 AaHHBIX W MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEMAX,

aKTyaJlM3allid _TEePEYHS OCHOBHOW W JIONMIOJHUTEIBHOW Y4YeOHOW JIUTEpPaTyphl,
HEOOXOIMMOM UL OCBOECHUS TUCHUAILINHEI

PaGouas mporpaMMa IUMCHMIUIMHBL PacCMOTpeHa, O0CyxkJeHa M oa00peHa s
ucrojsHeHus B 2026-2027 yuyeOHOM rojy Ha 3acenaHuu kadeapsbl, mpoTokoa No 9

OT «22» mast 2026r.

BHeceHbl KOPPEKTHUPOBKM W JTONOTHEHWS, HANPABJICHHBIC HA aKTYAIN3AIUIO
JUIIEH3UOHHOTO MPOrPAMMHOI0 00ECIICUEeHHS, IPUMEHIEMOT0 B 00pa30BaTeIbHOM
IPOIIECCe MO AUCHUIUINHE, UCIIOIb3YEMbIX COBPEMEHHBIX MPOdEeCcCHOHANBHBIX 0a3
TAHHBIX ¥ MHGOPMAITMOHHBIX CIPABOYHBIX CHCTEM, a TAK)KE CIHMCKOB OCHOBHOU M
JIONIOTHUTEABLHON YICOHOM JUTEPATYPhI, TPEOYEMOU JIIS M3YYCHUS JUCIUIUIUHBIL.
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