Munucmepcmeo nayku u evicuiezo oopazoeanus Poccuiickoi @edepayuu
Deodepanvroe 2ocyoapcmeeHHoe 0100)cemHuoe 00pa3oeamenvHoe yupercoenHue vicuiezo 00pa3o6anus
«Cesepo-OcemuncKuii 20cyoapcmeeH blil yHueepcumem
umenu Kocma Jlesanosuua Xemazypoea»

PABOYASA NIPOI'PAMMA JUCIHUIIJIMHBI

«O01mIas xuMua»

Hampasnenune 44.03.05 Ilexarornyeckoe oOpazoBanue (C IByMs MPOQUISIMH ITOTOTOBKH)

[Ipodunu: buonorus. Xumus.

KBanuduxarus (cTeneHs) BHITYCKHUKA —0aKaiaBp

Bnanukaskas 2024



2

[Iporpamma coctaBiieHa B cooTBeTcTBHU ¢ DenepalibHBIM rocy1apCTBEHHBIM 00pa30BaTeIbHBIM
crangaptoM 10 HampaBieHuto 44.03.05 Ilemarornuyeckoe oOpazoBaHue (C JIByMs MNpOoQUIAMHU
MOJITOTOBKH), YTBEPKJICHHBIM MPHKa30oM MuHUCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoii denepamnuu
or 22.02.2018 r. Ne 125, y4eOHBIM IITaHOM TIOArOTOBKM OakanmaBpa 1o Hampasieauto 44.03.05
Ileoacoeuueckoe obpazosanue (¢ 08ymMsa npouisimu noO20mMo6Ku), YTBEPKICHHBIM YUEHBIM COBETOM

®I'BOY BO «COI'Y» (nmpotokos Ne 8 ot 28.03.2024 1.).

Pabouas mporpamma yrBepkaena B coctaBe OIIOII no nanpasnenuto 44.03.05 Iledazozuyeckoe
obpaszosanue (c 08yMs Npo@UIAMU NOO20MOBKU), YTBEPXKJCHHBIM YueHbIM coBetom PI'BOY BO

«COI'Y» (mpotokost Ne 8 ot 28.03.2024 1.).

CocraButenb: Araesa @.A., no1eHT Kadeapsl 00IIeH 1 HEOPTAaHHIECKOW XUMUMU.

Pabouas mporpamma obcykieHa U yTBEpKI€HA Ha 3acedaHny Kadeapbl 001el 1 HeOPraHMIeCKOW XUMUHN
(mpotokoma Ne 7/23-24 ot «14» despans 2024 1.).

3aB. kadeapoit .. Cumeonuam

OnoGpena coBeToM (akyJIbTeTa XUMHUH, OUOJIOTUU U OMOTEXHOJIOTUH
(mpoTtokon Ne 6/23-24 ot «16» deBpans 2024 r.)
[Ipencenarens coBera pakyabTeTa ®.A. Araesa




1. Crpykrypa n o011asi Tpy10eMKOCTb JHCHUTIIIHHBI
Obwas mpyooemrocms OUCYUNTUHBL 8 3a4emHbIX eQuHuYax -6, axkademuueckux yacax -216

Ounast popma 00ydeHHS

Kypc 1
Cemectp 1
Jlexum 36
[IpakTrueckue (CEMUHAPCKHE) 3aHSITUS 18
JlaGopaTopHble 3aHITHS 36
Koncynsranuun

HToro ayMTOpHBIX 3aHATHIA 90
CamocTrosTenpHas paboTa 90
dopma KOHTPOJIA: -
IK3aMeH 36
3a4er -
OO111ee KOJIMYECTBO YacoB 216

2. Ilesm ocBOEHHS THCIHUTLIUHBI
Henstmu ocBoeHUS AMCHUIUTMHBL «O01Ias XUMUS» SBISIOTCS:
OcBoeHME TEOPETUYECKHMX OCHOB COBPEMEHHOW XHMHH, €€ METOAOJOIMYECKUX IO0JXO0/0B,
(dbopMHpOBaHHE TPECTABICHUS O BO3MOKHOCTU MPUMEHEHHUS 3aKOHOMEPHOCTEH M METOJ0B XHWMHUU B
npodeccnoHabHOM IeATENbHOCTH MPENoIaBaTeNsl XUMUT

3. Mecto nucuunjunsl B cTpykrype OIIOII 6akanaBpuara

Juctunnuna «OOmas xumus» oTHocutes K brmoky 1 Jducnummuabel (Momynu) OO6s3aTenbHON
yactu 51.0.08.01

Juctunnuna «O01as XuMus» IpeIHa3HavdeHa s 6akanaBpoB | kypca o Hanpasienuto 44.03.05
[Temarornueckoe oOpa3oBaHue (¢ AByMs NpodWISIMU IOJArOTOBKH). B mporecce wm3ydeHHs y4eOHOM
JTUCIUIIIMHBI CTYICHTBI TIOJYy4alOT Oa3WCHBIC 3HAHHWS, HEOOXOMUMBIC I JIyYIIero IOHUMAaHUSA |
YCBOEHHUS Y4eOHOro MaTepuajia Mo BCEM XMMHUYECKUM JUCIUILIMHAM, a TaK)KE€ METOIUKE IMPENoaBaHus
XUMUH, TIEJArOrM4eCKOM MPaKTHKHU.

Jiis usydenus nucuuiuinabl "OOmas xumusa" HE0OXOIWMBI 3HAHUS, YMEHHUS U KOMIIETEHIIUH,
MOJIy4eHHBbIE 00YUYaIOUIUMUCS B Kypce XUMHH CPeIHEH MIKOJbl B cOOTBETCTBUU ¢ TpeboBanusimu OI'OC
cpenHero (MoJHOro) 001ero 0opasoBaHuMs.

J11s ocBOeHUsI TaHHOW y4eOHON AUCIMITIMHBI CTYJCHT JOJIKEH:
3HaTh: OCHOBBI XMMUH U (PU3HMKH T10 TIPOTrpaMMe CpeAHEro (IOJIHOTO) 00IIero 00pa3oBaHus;

YMeTb: MPOBOIUTH PACUETHI C UCIOJIB30BAHUEM MOHATUN «PACTBOPUMOCTBY, «MAaCCOBAasl JOJIs1 BEIIECTBA
B pacTBOpe», pacdy€rbl Macchl (00BbEMa, KOMMYECTBA BEIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO U3
BEIIECTB JIaHO B M30OBITKE (MMEET MPUMECH), pacueThl Macchl (00beMa, KOJIMYeCTBa BEIIECTBA) MPOAYKTa
peaKkMu, eclid OJJHO U3 BELIECTB JaHO B BUJIE PACTBOPA C OMPEACICHHON MacCOBOM J0JI€H PaCTBOPEHHOIO
BEI[ECTBA, Pacy€Tbl MaccOBOM WiIM OOBEMHOW MONMM BBIXOAA MPOJYKTa PEAKIUU OT TEOPETUUYECKH
BO3MOXHOT0, PacY€Thl MACCOBOM 0JH (MacChl) XHMUYECKOTO COCTMHEHUS B CMECH.

Baagers: MeTonamMu MPOCTEHIINX XMMUYECKHUX PACUETOB C HCMOJH30BAHHUEM pPAa3IMYHBIX CIOCOO0B
BBIPQXKEHUSI KOHIIGHTPALIMU PACTBOPA, KOHCTAHT XMMHUYECKOTO PAaBHOBECHS U CKOPOCTH XHUMHUYECKOM
peaKkiuu.

4. TpeOGoBaHusl K pe3yJibTATaM OCBOEHHS TUCHUILIMHBI (KOMIIETEHIIUH 00y4Yalomerocs,
(¢popmMupyembie B pe3yibTare 0CBOCHUS TUCHHUIIIMHBI (MOTYJIs1)



OOumM CcpeACcTBOM KOHTpOJISL SIBJISIETCS BBEJCHHAs B YHHMBEPCHTETE OajIbHO-pEHTHHTOBAs
crCTeMa OIEHKH YCIIEBAEMOCTH CTYJICHTOB CIEIMAIUTETa U HalpaBJIeHUH OakaiaBpuara.
W3yuenne ucuuiuiiHbl «BBeaeHue B XUMHIO» Tpeanosaraet (OpMHUPOBaHHE Yy CTYACHTA

CHEAYIOUIMX KOMIIETECHIINM:

Oo6menpodeccnonansubie kommnereHun (OI1K):

HaumenoBanue |Kon u HanmenoBanne| Konq ©  HaMMEHOBaHME  MHAMKATOpPA  JOCTHXKEHUSA
KaTeropuu obmenpodeccnonalns | obmenpodeccruonanbHoi komnerenmuu (MOITK)
(rpynumsl) HOM KOMIIETEHIIUN
obuienpodeccuo (OIIK)
HaTBHBIX
KOMITETCHIU I
PazpaboTka OIIK-2 3HaeT: opraHu3auilo 00pa3oBaTEIBLHOTO MpoIlecca B
OCHOBHBIX U Criocoben 00pa3oBaTeNbHBIX OpPraHU3aIMsIX Pa3HOTO TUMA U BUAA, B
OTIOHUTEIBH YIACTBOBATH B CTHENHATBHBIX 00pa30BaTEeNbHBIX YUPEKACHUSAX PaA3HOTO
X paspaborie THUNA; TPeOOBAHUS K OpraHU3aIiK 00IIero, CIeNHalIbHOTO,
a TaKkKe MWHTerpupoBaHHOro oOydeHuss iun c OB3;
obpasosaTensH OCHOBHBIX " METOJBl M TEXHOJOTHH IPOCKTHPOBAHMS OCHOBHBIX W
bIX IIPOTPaMM AOTIOJTHATCIIBHBIX JIOTIOJTHUTEIIBHBIX ~ 00pa30BaTeIbHBIX ~ HPOTpaMM |
00pasoBaTebHbIX UHJWBUAYaJIbHBIX o0pa3oBaTeNbHBIX MapuIpyToB
MIPOTPaMM, oOyuaronmxcs; HOPMATHBHBIE JIOKYMEHTBI,
paspabaTeIBaTh periaMeHTupylomue TpeOoBaHHMS K  CTPYKType U
OTHENbHEIE X COJIEP’KaHHUIO OCHOBHBIX u JIOTIOJTHUTEIbHBIX
00pa3oBaTeNbHBIX  MPOTPaMM,  CIIOCOOBI  aJanTaruu
KOMIIOHEHTHI (B
IPOrpPaMMbI TUIs yyammxcs C 0CcOo0BIMU
TOM  HHCIC € | HGpasoBaTeNbHBIME HOTPEOHOCTAMH
HUCIOJIb30BAHUEM Ymeer: MIPUMEHSTH METOIBI u TEXHOJIOTUIO
nH(}OPMAaLMOHHO- NPOEKTUPOBAHMUSI ~ OCHOBHBIX U JIONOJHUTEIBHBIX
KOMMYHHUKAIIMOHH 00pa3oBaTeNIbHBIX MPOrpaMM; BIaJE€Th METOJUKOH U
BIX TEXHOJIOTHiA) TEXHOJIOTuel MIPOEKTUPOBAHUS o613a30BaTeanHx
OporpaMM; MPUMEHSTh JESTEIbHOCTHBIA TOAXOA K
3a/layaM IpOeKTUpoBaHMs B cepe oOpazoBaHUs, B TOM
YHuclie  CIeUHaJbHOro  o0Opa3oBaHUs; aHAJIU3UPOBATH
CTPYKTYpY OCHOBHBIX, JIOTIOTHUTEIHHBIX
00pa3oBaTeNbHBIX IPOrpPaMM
Baapeer: MPOEKTUPOBAHUEM OCHOBHBIX u
JOTIOTHUTEIBHBIX ~ 00pa3oBaTeibHBIX  MPOTpaMM U
pa3paboTKON Hay4yHO-METOJAMYECKOTO OOecreueHus: Hx
peanu3anuu; — ydacTueM B pa3paboTke  Hay4dHO-
METOIUYECKOTO obecrnieueHus o0Opa3oBaTeNbHbIX

nporpamMmm; OIIBITOM aJallTalluk HporpamMmm JJIsd yHalInuXcCsa
C 0COOBIMH O6paBOBaTeJ'ILHHMI/I HOTpe6HOCT}IMI/I

HaquHe OCHOBBI
MeJaroru4ecKom
ACATCIBHOCTH

OIIK-8
Cnocoben
OCYILIECTBIIATH
[E1arOTUYECKYIO
NESITENILHOCTD HA
OCHOBE CIIELIMAJIbHBIX|
Hay4HbIX 3HAHUU

3HaeT: COBpPEMCHHBIC O00pa30BaTEIbHBIC TEXHOJOTHH;
TIeIarOTHYECKHE, CaHUTAPHO-TUTUCHUYECCKHE,
OPrOHOMHYECKHE, 3CTETHYCCKHE, TICUXOJIOTUYECKHE W
CTCIUATbHBIC TpeOOBaHUS K T JTAKTHIECKOMY
obecrieueHno u odopmieHuto kabuHeta (Jaboparopuu,
WHOTO Y4YEOHOTO TOMEIICHHUS); METOJUKY TPUMEHCHUS

TEXHUYECKUX CpelCTB  0OydeHHs, HH(POPMAIIMOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOT U, AJIEKTPOHHBIX
o0pa3oBaTeNbHBIX ¥ MH(POPMALIMOHHBIX  PECYPCOB,




JTUCTAHIIMOHHBIX ~ 00pa30BaTeNbHBIX  TEXHOJOTHH U
AIIEKTPOHHOTO O00Y4eHUsI; CYIIHOCTH Iporecca o0ydeHus,
coJiepaHusg 00pa3oBaHMsA, METOJIOB OOy4deHHs, (GopMm
OpraHu3anuy OOYYCHUs, AUATHOCTUKH 3HAHWMA, YMEHUH,
HABBIKOB;  METOJIUKY  TNPUMCHCHHS  3JCKTPOHHBIX
o0pa3oBaTeIbHBIX W WH()OPMANMOHHBIX  PECYPCOB,
JTUCTAHIIMOHHBIX ~ 00pa30BaTeNbHBIX  TEXHOJOTHH U
JJIEKTPOHHOTO  OOY4YeHHs, €CIM WX HCIIOJIb30BaHUE
BO3MOJKHO JUISI OCBOCHHS Yy4eOHOro TpeaMera, Kypca,
JUCTIUTUTAHBI

YMeeT:  aHaIM3UPOBaTh  MPHUMEPHBIE  MPOTPAMMEI,
OIICHUBaTh U BBIOMPATh y4eOHUKH, y4yeOHbIE M y4eOHO-
METOJUYECKUE TOCOOMs, IIEKTPOHHBIE 00pa30BaTelIbHbBIC
peCypChl U UHBIC MaTePUAITHI;

AQHAIM3UPOBATh  TPOBEJACHHWE YYCOHBIX 3aHATHH U
OpraHU3aIUI0 CAMOCTOSITEILHOM PabOTHl OOyYaIOIIUXCH,
BHOCHTh KOPPEKTHUBBI B pabouyr0 Tporpammy, IUIaH
W3ydeHuss  ydeOHOTO  TpeAMeTa,  O0Opa3oBaTelIbHbBIC
TEXHOJIOTHH, 3aJaHus I CaMOCTOSITEIIBHOM paboThI,
COOCTBEHHYIO MPO(PECCHOHATIBHYIO e TEIHHOCTD;
KOHTPOJUPOBATh  BBITIOJIHEHUE TPEOOBAaHUW  OXpaHBI
TPy/Aa; aHAJIU3UPOBATh W YCTPAHATH BO3MOJXKHBIC PHUCKU
JKU3HU ¥ 370POBBI0 00yJaromuxcsi B yueOHOM KaOWHeTe
(mabopatopuu, ”HOM y4eOHOM MTOMEIICHUN)
obecrieunBaTh COXPaHHOCTh " s dekTuBHOE
WCIIOJIb30BaHNE Yy4eOHOTO 00OpYIOBaHMs; MCIOJIb30BaTh
METOIbl M TPUEMBl pEUIeHHs pPAacUeTHBIX  3ajady;
MPUMEHATh 00pa30BaTEIbHBIC TEXHOJOTUH B y4eOHOM
mpolecce, B TOM  4Wcie TP HEOOXOAUMOCTHU
OCYILIECTBIISITh DJIEKTPOHHOE OOYy4YeHHE; HCIOJIb30BaTh
neAarornyeckl  0O0OCHOBaHHbIE  (POPMBI, METOAbI U
IpUEMbl OpPraHU3alUN ACSITeIbHOCTH OOYy4YaroIIUXCs C
YU4ETOM  OCOOEHHOCTEH  IpEernojaBaeMoro  y4eOHOro
npeaMeTa, 3a1a4 3aHsATUs, BU1a 3aHATUS

Bananeer: HaBbIKaMU BeCTH Y4eOHYIO, IUIAHUPYIOLIYIO
JOKYMEHTAIHIO, HaBbIKAMU poheccuoHaIbHOro
camo00pa3oBaHus MPerogaBaTes;

METOJIaMU OCYIIIECTBICHUS IMEJarornyeckoil MmoIIepKKy,

COITPOBOXACHUSA, YCTAaHOBJICHUA KOHTAaKTOB n
B3aNMMOJCHCTBUS C ApyYrumu CY6’L CKTaMHu
06pa30BaTeHLHOFO Imponecca,

IIEpBOHAYAJIbHBIMU HaBbIKaMH opraHu3anuunu

He1aroruyeckoi paboTsl ¢ 00yJaIOUIMMHUCS;

HaBbIKAMU  OpraHu3alMd  y4eOHO-HCCIIe0BATENbCKOM
paboThI 00yUarOLINXCS;

OCHOBaMM IpPUMEHEHHsS B NPAKTHYECKOH JesATeTbHOCTH
HOPUHIUIIOB PAllMOHAIBHOTO HCIOJIB30BAaHUS MPUPOIHBIX
PECYPCOB M 3aLIUTHI OKPY)KAIOLIEH CpeIbl.

B pe3yibTaTe 0CBOEHHA IMCUMILINHBI 00y4AIOIMICSH T0JIKEH

3HATH:

— OcHoBHbIE 3aKOHBI U TeopeTuueckue ocHOBbI xumuu (OTTK-2; OTIK-8);




COCTaB, CTPOCHHE M XUMUYECKHE CBOMCTBA OCHOBHBIX IIPOCTBIX BEIIECTB M XUMHUYECKUX
coequnenuii (OITK-2; OIIK-8);

KJIACChl HEOPTAaHMYECKUX COCAMHEHUN, METOIbI UX MOJIydeHUs U xumudeckue coiicta (OIK-2;
OIIK-8);

CTPOCHHUE M PEAKIIMOHHBIC CIIOCOOHOCTH Heoprannieckux coenunenuii (OITK-2; OITK-8);

TEOPHIO PACTBOPOB U CIIOCOOBI BhIpaXKECHHUS KOHIIEHTpalmu pactBopos (OITK-2; OITK-8);
3aKOHOMEPHOCTH H3MEHEHUS (PU3UKO-XMMHMUYECKUX CBOMCTB IMPOCTBIX U CIIOKHBIX BEIIECTB B

3aBHCHUMOCTH OT IIOJIOKEHHSI COCTABIISIIOIUX MX 3JeMeHToB B [lepuoandeckoit cucreme (OIIK-2;
OIIK-8).

YMmerh:

— TPUMEHATH TEOPETUUECKUE 3HAHUS JJIs pelleHus: KOHKpeTHbIX 3a1a4 B xumun (OIIK-2; OIIK-
8);

— TmoJp30BaThes Tabnuueld MeHneneeBa, TaOnMIed pPAacTBOPUMOCTH U PAJIOM HaNpsDKEHUN
metamios (OITK-2; OITK-8);

— COCTaBIISITh JJEKTPOHHBIE (OPMYIIBI aTOMOB M CTPYKTypHBbIe (opmynsr Mosekyn (OIIK-2;
OIIK-8);

— cocTaBJIATh (GOPMYJIBI BEIIECTB U ypaBHEeHUs xuMudeckux peakimii (OITK-2; OITK-8);

— JI0Ka3bIBaTh C IMOMOUIBI0 XUMHYECKHX pEaKIui XUMHUYECKHE CBOMCTBA HEOPraHMYECKUX
Bemects (OIIK-2; OITK-8);

— CaMOCTOSITeNIbHO paboTaTh ¢ y4eOHOM, Hay4yHOH U CIpPaBOYHOMN JIMTEPATYPOH MO XUMHUYECKUM
mucrpminaam (OITK-2; OITK-8).

Baanersn:

HaBBIKAMH PEIICHHS KOHKPETHBIX TCOPETUYECKHUX U IKCIIEpUMEHTaNbHbIX 3a1a4 (OITK-2; OIIK-8);
TEOPETUYECKUMHU METOJAMH OINHMCAHUS CBOMCTB MPOCTHIX M CJOXHBIX BEIIECTB Ha OCHOBE
AJIEKTPOHHOTO CTPOEHHUS HMX aTOMOB M TmoJiokeHus B Ilepuoauueckoil cucTeMe XHUMHYECKUX
anementoB (OTIK-2; OITK-8);

METO/IOM CHUCTeMAaTH3allui CBEJCHUI O CBOMCTBAaX XMMHYECKHX AJIEMEHTOB U UX COCAMHEHUN Ha
ocuose [lepuoanyeckoii cucremsl 3nementoB JI.M. Menaencesa (OITK-2; OITK-8);

METO/JIaMU TMPOCTEHIINX XHUMHYECKUX PACUYETOB C UCIOJIb30BAHMEM PAa3JIMYHBIX CIOCOOOB
BBIPDOKEHUS KOHLIEHTPAllUd pacTBOpPa, KOHCTAHT XUMHMYECKOTO paBHOBECHS M CKOPOCTH
xumudeckoi peakiuu (OITK-2; OITK-8).

[Ipu npoBeneHnn y4eOHBIX 3aHATUN oOecreunBaeTcs pa3BUTHE y OOydYaIOUIUXCS HABHIKOB
KOMaHJHOW paboThl, MEKJIMYHOCTHON KOMMYHUKAIIUH, TPUHSITHS PELICHHUH, JIUJSPCKUX KauecTB
(BKIIIOYasi MpU HEOOXOJAMMOCTH TMPOBEACHWE WHTEPAKTUBHBIX JICKIHH, TPYIIOBBIX TUCKYCCHM,
pPOJIEBBIX UTp, TPEHUHTOB, aHAIM3 CUTyallMd M HWMUTAUOHHBIX MOJEJeH, MpenojaBaHue
TUCIMIUIMH (Moayneill) B ¢opMe KypcoB, COCTAaBIEHHBIX Ha OCHOBE pE3YJIbTaTOB HAyYHBIX
WCCIIEIOBAaHUM, B TOM 4YHCIE C Yy4YETOM pPErHOHAIbHBIX OCOOEHHOCTeH MpodeccuoHalIbHOMI
JesITeNIbHOCTH BBITYCKHUKOB M MOTpeOHOCTEH paboToaarenei).



5. Conepmafme H y‘leﬁHO-MeTO}II/I‘IeCKaﬂ KapTa JuCIUIIJINHbI

Tabauya 5.1
Ne HaunMeHoBaHnue TeM (BONPOCOB), 3anaTu CamocrosiTeqibHass padoTa ®opmbl kouTpOas | Koanuec | Jlureparyp
He HU3yva€eMbIX IO IlaHHOﬁ AUCHUIIJINHE A TBO a
ae 0a/U10B
Jn Tema Jexkuuu Tema Jle | Jla | IIpa Conepxanue Yac m | max
JIabopaTopHOro K | 0op | KT. BI in
3aHSTHS
1 BBenenue B xumuto. | Texnuka 2 2 |2 XUMHUYECKUE CBOMUCTBA MTPOCTHIX 5 KoHcrexT, 0125 1,2
ATOMHO- 6E30MaCHOCTH. U CJIOKHBIX HEOPTaHUYECKHUX [TnceMeHHbII
MOJIEKYJIIPHOE OCHOBHBIE  KIACChI BEIIICCTB OTYET 1O
ydenue s HEOPTAHHYECKHX nabopaTopHOU
COBPEMEHHOM . pabote (JIP)
N COSTUHCHMIA.
JlabopaTopHas
padora Nel
[IpaBuna paboTel B
XUMHUYECKON
nabopaTopum.
JlabGopaTopHas
XUMUYECKas MoCy/a.
[TepBast momos npu
HECUYACTHBIX
CITyJasx.
2 [IpocThie U CI0KHBIE 2 2 XHUMHUYECKHE CBOIICTBA 5 Koncnexr; 0|25 1,2
BEIlIECTBA. Cemunap OCHOBHBIX KJIACCOB [TucbMEHHOE
OCHOBHBIE KJIACCBI «PeaknmonHas HEOPraHUYECKUX COCTUMHCHHI JOMAIITHEe
HEOPraHU4ECKHX CIOCOOHOCTh S
COEJTMHEHUI. HEOPraHHUYECKUX
BEIIIECTBY.
3 XUMHUYECKUE 2 2 |2 IInceMeHnHOE JOMAIIIHEE 5 KonrtponbHas 0 25 5
CBOMCTBa JlabopaTopHas 3agaHue 1mo reme «OCHOBHbIE paboTa;
IIpeACTaBUTENEH padora Ne2 KJIACChl HEOPraHUYECKUX [IxchMeHHLIi
OCHOBHBIX KJIACCOB «OCHOBHBIE KJIACChI COCJTMHEHU I
HEOPraHMYeCKUX HEOPraHMYeCKUX




COEIMHEHU. COCJIMHECHUIN» oTyér no JIP
KomnnuecrBennrie Pemienne pacueTHbIX 3a/1a4 KoHcrexr; 2,5 3,4
OTHOIIICHUS B Cemunap ITucsMeHHOoe
XUMHH. XUMHYECKasd | «XUMHUYECKas JOMaIHee
TepPMOIUHAMUKA: TEPMOIMHAMHUKA. sananme
OCHOBHBIE MOHATUS U | Pacuér sHTampnuii
OIIPENIEICHUS. peaKuuii.
OHTanbnus. 3akoH
I'ecca. Pacuér
SHTAJIBIIUHN PEAKIIUN.
CaMomnpoun3BOIbHBIE Pemrenne pacueTHsIX 3a/1a4 KoHcnekr; 25 |15
MIPOLIECCHI. JlabopaTopHas [TucemenHoe
OHTponus. DHeprus | padora Ne3 JIOMaIIHee
I'm60ca. Pacuér Tennooit a3 dexr 3alaHue;  OTYET
sHeprum ['n66ca XUMUYECKON o JIP
peaxIuu. peaxkiuu
Tepmonnnamuueckn | CemuHap Pemienue pacyeTHbIX 3a71a4 KoHcrmekr; 2,5 3-4
¥ BEIBOJ KOHCTAHTEl | «KuHeTHka ITnceMeHHbIH
paBHOBECHS. XUMHUUYECKUX otuét no JIP
Kunetnka peakuuii. Pemenue
XUMHYECKUX 3a1au»
peakuuii. JlaGoparopHas
padora Ned.
CkopocTh
XUMUYECKOU
peakiuu
OO6paTtumsie Teopust XUMHUYECKOTO CTPOCHHSL. Koncnekr 25 |1-6
peakuuu. JladopaTopHasn DIIEKTpOHHOE cTpoeHHne. OCHOBBI [TuceMeHHBIH
XUMUYECKOE padora NeS. CTEPEOXUMUU otuér no JIP
paBHOBECHE. XUMHYECKOE
Cwmemenne paBHOBECHE
XUMHUYECKOTO Cwmemienne
paBHOBECHS. XUMHUYECKOTO
ITpuunun Jle- paBHOBeECHS

[HIaTenne.




8 PacTtBopsI. Pemenune pacuerHbIX 3a1a4 1o ITncemennas 2,5 1-5
O6pazoBanue PactBOpbI TeMe «PacTBOpBI. KOHTpPOJIbHAs
pacTBOpOB AJIEKTPOJIUTOB. KoHueHTpamnus pacTBOpoB» pabota
JJIEKTPOJIUTOB. JlabopaTopHasn [MucbeMeHHBIH
CuibHbIE padora Ne6 oTt4ér o JIP
AIIEKTPOJIUTEI. DNEeKTPOTUTHYECKAS
Kucnoter n JIUCCOLIMALIAS
OCHOBAHHUSI.
9 Nonnoe Py0Gexnasn Pemenue 3agau o teme [TuceMeHHBIH 15 3-11
MIPOU3BEICHNE BOJBI. | KOHTPOJIbHASI «loHHOE TPOM3BEICHNUE BOIBI. OTYET 10
Bonopoansrit pabora Nel BoaopoaHelil moka3aresnby nmabopaTopHOU
MOKa3aTeb. (koMnBbHOTEPHOE pabote
I'uaponus coneid. TeCTHPOBaHHUE)
Bbydepusie
PacTBOPBI.
[IpousBenenune
pPacTBOPUMOCTHU
10 | OxucaurensHO- I[TnceMeHHBIE 3aJaHUS IO TEME [TnuceMeHHBIN 2,5 1-7
BOCCTaHOBUTENbHBIE | JIabopaTopHas «I'mpponns conen. otuér no JIP
peaxkuuu. padora Ne7 [IpousBeneHne pacTBOPUMOCTH»
DIIEKTPOAHBIN Boaopoansrit
MOTEHIIUAT. MOoKa3areJb.
Hanpasnenue I'maponus coneil.
MPOTEKAHUS
OKHUCJIUTEIBHO-
BOCCTaHOBHUTEIHHOU
peakuu. YpaBHEHUE
Hepnucra.
11 | DnekTpous. CocraBiieHHe ypaBHEHUN ITuceMenHOE 2 1-5; 8
Cemunap OKHCIIUTETHHO- JOMaIlHee
«OKHCITUTENBHO- BOCCTAaHOBUTEIHHBIX PEAKITUIl 3aaHue
BOCCTaHOBUTEJIHHBIE METOJIOM HOHHO-3JIEKTPOHHOTO
MIPOLIECCHD». OanaHca (MoTypeaKiuii).
12 | CtpoeHnue DJIEKTPOHHOE CTPOECHHE aTOMOB ITuceMenHoe 2,5 5,6 -10
JJIEKTPOHHBIX JlabopaTopHas aneMeHToB 1-6 mepuogos [IC 3a/laHue
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000JI0YEeK aTOMOB. paGora Ne8 JIEMEHTOB IIncemenHbIN
ITepuognueckuit OxucnurenpHo- oT4€r o JIP
3aKOH U BOCCTAaHOBUTEIbHBIE
TepuoAnuecKas peakiuu
cucrema
XUMHUYECKUX
DJIEMEHTOB
13 | Xummnueckas cBsi3p | JlaGopaTopHas DJeKTpOoJIn3 PacIulaBoOB U ITuceMeHHBIH 25 |36
U CTPOCHHE padota Ne9 pacTBOPOB HEOPTraHUYECKUX otuét no JIP
MOJIEKYIL. DIEKTPOIIH3. BEIIIECTB
14 | KommuiekcHble KosuitokBuym Nel Bunabl xumMu4eckoi CBA3HM. BeepHns1ii onpoc, 2 1-7
COCTMHEHMNS Crpoenue aToma. I'uOpuam3anus aTOMHBIX BEITIOJTHEHHE
oOpa3oBaHue, XHUMHU4YECKas CBS3b opOuTanei MIACbMEHHOTO
YCTOWYUBOCTH U 3aJJaHUS
CBOICTBA.
XuUMHU4YECKas CBA3b B
KOMITJIEKCHBIX
COEJIMHEHUSIX
15 Konnonmnaere JlabopaTopHasn KoMmmnnekcHbIe cOeTMHEHNS YcTHbli onpoc, 2,5 1-2
pacTBOPEI padora Nel( HOMEHKIAaTypa, CTpOECHUE, TECTHI;
KomruiekcHbie XUMHYECKas CBS3b [TucrMeHHbII
COEIUHEHUS otuét no JIP
16 | Turpumerpuueckuii | JlabopaTopHasi [loBepxHOCTHBIE  SIBICHUSA U YcTHBI onpoc, 2 1-2,5
aHaIu3 padora Nell ancop6mus. Komtonaasie [TAB. TECTBHI;
Kommouaueie DIIEKTPUYECKUE CBOMCTBA, I[TuceMeHHbIH
pacTBOPLI YCTOMUMBOCTh M KOAryJsius otyér no JIP
KOJUIOMIHBIX CUCTEM
17 | Xumuueckue KucinorHo-ocHOBHOE JKectkocTh BOIBI Koncnexr; 2 1-2, 5-9
AJIEMEHTHI B MPUPOJIE | TATPOBAHUE. YcTHBIN ompoc,
JlabopaTopHasn [InceMeHHbIM
padora Nel2 otyér no JIP
Onpenenenue
KapOOHaTHOM

JKECTKOCTHU BOJIBL.
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18 | 3akoHOMEpHOCTH Komnuiekconomerpu | 2 2 Tutprumerpuueckue MeTo bl 5 | KoHcnekr; 2 1-2,5-11
M3MEHEHUs CBOMCTB | YECKOE TUTPOBAHUE. aHaJIN3a XXECTKOCTU BOJbI IIncemenHbIN
3JIEMEHTOB JlabopaTopHas oT4€r o JIP
padora Nel3 PyGexnas 15
Onpenenenue KOHTPOJIbHAS
o0meit KEcTKoCTH pabora Ne2
BOJIBI (koMnbIOTEP.
TECT)
Hroro: 36 | 36 |18 90 70
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6. OOpa3oBaTe/bHbIE TEXHOJIOTHH

TpaanunoHHbIE JIEKIUM U NPaKTHYecKHe (CeMMHAPCKHe) 3aHATHSA C HCIOJb30BaHUEM
COBPEMEHHBIX HMHTEPAKTUBHBIX TEXHOJIOTMH. JIeKMM ¢ HMCHOJIb30BAaHUEM MYJIbTUMEAUMHBIX
Ipe3eHTalui, JIeKuuu-0eceapl,  JIEKUUU-AUATIOTH, OBPUCTUYECKUE  JICKLUH, JIEKIHU-
BU3yaIM3alMi, NPAKTUUYECKUE 3aHATHUS, CaMOCTOsITeNIbHAs paboTa CTYIEHTOB, KOMIIBIOTEPHOE
TECTUPOBAHUE.

Jlekums-quaJor — cojep kKaHue MoJAaeTCs Yepe3 CEpPUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XO/1€ JIEKIUH.

JlabopaTopHoe 3aHsTHe - (QopMa y4eOHOTO 3aHATHS, MPU KOTOPOH CTYACHT IOJ
PYKOBOJICTBOM IIpernojaBaTelis MPOBOAUT €CTECTBEHHbIE WM WMUTALMOHHBIE SKCIIEPUMEHTHI
WIM ONBITHl C LENbI0 MOATBEPXKACHUS OT/EIbHBIX TEOPETHUYECKUX MOJIOKEHUI OIpe/IeeHHON
y4eOHOM JUCHMIUIMHBL, TNpPUOOpEeTaeT NpPaKTUYECKUE HaBBIKM pPabOThl € J1a0OpaTOpPHBIM
o6opynoBaHueM, 00OpyAOBaHUEM, BBIYUCIUTEIIBHOM TEXHUKOM, U3MEPUTEILHON ammapaTypoi,
METOJMKON SKCIEpPUMEHTaJbHBIX HcciaenoBaHui. JlabopaTopHble 3aHATHS HE  TOJBKO
3aKpEIUISIOT TEOPETUYECKUE 3HaHMS, HO M TMO3BOJSIOT CTYICHTY TNIyOOKO M3ydaTh MEXaHHU3M
MPUMEHEHHUs]  3TUX  3HAHUM, OBJaJAeBaTb BAXHBIM  JJIs  CHEHHAUCTa  YMEHUEM
MHTEJJIEKTYaJbHOTO MPOHUKHOBEHHSI B T€ €CTECTBEHHO-TEXHUYECKHE WM MPOU3BOJICTBEHHbBIE
MIPOLIECChI, KOTOpble HCCIeAYIOT Ha jaboparopHoMm 3aHsTud. Ilon BiusHueM 53Toi (popmbl
3aHSATUH CTYAEHTOB 4YacTO BO3HUKAIOT HOBBIE HJEH HAyYHOTO M TEXHHYECKOIO XapakTepa,
KOTOpBIE  MCIIOJIB3YIOTCS B KYpCOBBIX, KBaJIM(PUKALMOHHBIX, JAUIUIOMHBIX paboTax.
JIaGopaTopHbI€ 3aHATHUS B 3HAUUTEIBHON CTENEHH 00ECIeYrBaOT OTPAOOTKY YMEHHUM U HaBBIKOB
MPUHATHUSA IPAKTUUECKUX PELICHNH B PEaJIbHBIX YCIOBHSIX MPOU3BO/ICTBA.

JIaGopaTopHbI€ 3aHATHS HE TOJBKO 3aKPEIUIAIOT TEOPETUYECKUE 3HAHUSA, HO U TO3BOJISIIOT
CTYEHTY TIyOOKO M3y4aThb MEXAaHU3M IPUMEHEHUS 3TUX 3HAHWH, OBJIAJAEBaTh Ba)KHBIM IS
CIELUAINCTAa YMEHUEM MHTEJJIEKTYaJbHOTO MPOHUKHOBEHHUS B T€ €CTECTBEHHO-TEXHUYECKUE
WIA TPOU3BOJCTBEHHBIE IPOLIECCHI, KOTOpBIE MCCIENYIOT Ha JlaboparopHoMm 3aHsATHH. llox
BIMSHUEM 3TOH (OpPMBI 3aHATHH CTYIEHTOB 4YacTO BO3HUKAIOT HOBBIE WJEM HAy4HOIO U
TEXHUYECKOTO XapakTepa, KOTOPblE€ HCIOJIb3YIOTCS B KYpPCOBBIX, KBaJIM(UKALMOHHBIX,
IUIJIOMHBIX pa0otax. JlaGopaTopHble 3aHATUS B 3HAUYUTENBHOW CTENEHH OOEeCIeYrBaroT
OoTpabOTKYy YMEHUH M HaBBIKOB IPHUHATUS IPAKTUYECKUX DPELICHUH B pealbHBIX YCIOBUAX
IIPOU3BO/ICTBA.

Ilepeuenp TeM 1a0OpaTOpHBIX 3aHATHH omnpezesnsercs pabodell mporpamMMmoil yueOHOM
IMCUUIUIMHBL.  KOJIMYecTBO CTYy[IEHTOB Ha TakKUX 3aHATUAX HE MPEBBIIACT MOJOBHHBI
akazemuueckoil rpymmnsl. Ilpuctynas x pabote B naboparopuu, CTYAEHTY CIEAyeT 3HaTb, 4TO
m000€ HecoOIII0IeHNEe PAaCIMCaHus 3aHATUI U JUCLUIUIMHBI OyJIeT CUUTAThCsS HapyLIEHUEM €ro
ciy’keOHbIX 00s13aHHOCTEH. [IpenoaBaTensb, KOTOPBIN BIIEpBbIE BCTPEUYAETCS CO CTYJCHTaMHU Ha
BBOJHOM 3aHSTHH, JOJDKEH O3HAaKOMHUTh MX C OOLIMMM NpaBWiaMu paboThl B J1abOpaToOpHH,
KOTOpBIE OHU 0053aHbI HEYKOCHUTEIHHO BBIOJIHSITS.

IIpe3eHTanMM Ha OCHOBE COBPEMEHHBIX MYJIbTUMEIMMHBIX CPEICTB - CaMbld
3pPeKTUBHBI cHOCO0 JOHECeHHs BaXXHOM HHPOPMALMU HpU MYOIMUYHBIX BBICTYIUICHUSX.
Crnaiij-ipe3eHTallud  C  HCMOJIb30BAaHUEM MYJIbTUMEIUHHOTO 000OpYJOBAaHUS IO3BOJISIOT
5QPEKTUBHO W HArSHO MPEACTaBUTh COJEpKAHWE H3y4aeMOro MarepHuala, BBLACIUTb U
IPOMIITIOCTPUPOBATh COOOIIEHHE, KOTOPOE HECET MOYUYUTEIbHYI0 HMH(pOpMalHIo, MOKa3aTh ee
KIIIOUEBBIE COJEpKATEIbHbIE MyHKTHI. VICIOJIb30BaHNE MHTEPAKTUBHBIX IEMEHTOB IO3BOJISET



13

ycuuTh 3PPEKTUBHOCTD MyOJIMYHBIX BBICTYIUICHUH, SBJISIOLUIMNXCS YacThbi0 MPO(ECCHOHAIBHON
JESITEIbHOCTH NPENO0IaBaTENs.

OnnaiiH-ceMHUHAp — Pa3HOBUAHOCTH BeO-KOH(EpEHIINH, MPOBEICHNE OHJIAH-BCTPEY WUIIH
npe3eHTauuii yepes WHTEpHET B peKUME peaJbHOro BpeMeHM. KaxIpli M3 YYaCTHHKOB
HaXOJUTCSI Y CBOEr0 KOMIIbIOTEpA (CPEIACTBA CBSA3M), a CBSI3b MEXAY HUMHU IOJJIEP’KUBAETCS
yepe3 VIHTepHET MOCpPEACTBOM 3arpykKaeMoro MpPUIIOKEHHs, YCTAHOBJIEHHOIO Ha KOMIIBIOTEpPE
Ka)KJIOTO y4aCTHHUKA.

Buneoxondepenuusi — ceanc BuaeokoHgpepenimcsszu (BKC) — sto TtexHonorus
MHTEPAKTUBHOIO B3aUMOJICHCTBUS ABYX U 00Jiee YHaCTHUKOB 00pa30BaTeIbHOIO Ipolecca s
oOMeHa nHpopmanueil B pealbHOM PeKUME BPEMEHHU.

Hcnonb3yroTcss  MHTEpAaKTHBHBIE  METOAbI  OOy4YEHMs:  CUTYyallUOHHBIE  3a/ayH,
HCCIIEIOBATENIbCKUM MeTOJ OOydeHHus, JEeJIOBbIe WIpbI, MOJArOTOBKAa M MyOJWYHas 3aliuTa
pedeparoB. Mcnonabs3yroTcs peiTHHIOBasi TEXHOJIOTHSI, TEXHOJIOTMH JUCTAHIIMOHHOTO 00yYEeHUsI.
Hcnonb3yroTcss HHTEPAKTUBHBIE METO/Ibl 00YUEHHUSI: CUTYallMOHHBIE 33/1a4H, UCCIIE0BATENbCKUN
MeTOoJ1 00y4deHHsI, IETOBBIC UTPHI, IOJTOTOBKA U MyOJIMYHAs 3aIIuTa pedepaTos.

TexHo0rust 3JIeKTPOHHOIO 00y4YeHHMsl (peaju3yercs NpH TIOMOIIM DJIEKTPOHHOM
nHpopManmonHo-oo6pazoBarensHOi cpenbl (DMOC) COI'Y npu ucnons3oBanuu pecypcoB ObC,
IIpH MPOBEIEHNUU aBTOMATU3UPOBAHHOTO KOMITBIOTEPHOTO TECTUPOBAHUS U T. 1.).

Ucnonb3yrorcss  OasIbHO-PEUTHHIOBas CHUCTEMa OLIGHKM 3HAHHWM, TEXHOJOTHU C
NPUMEHEHHEM JIMCTaHIIMOHHOTO 00yueHus Ha rtatdgopme http://Ik.nosu.ru/.

IIpumevanus:

- Bce Buapl yue6HOM pabOThl MOTYT MPOBOJUTHCS JAUCTAHIIMOHHO HA OCHOBE JIOKAJIbHBIX
HOPMAaTHUBHBIX AKTOB.

- B umemsx peanuzanuu UHAMBUAYAJHHOTO TMOJAXOJa K OOY4YEHHMIO CTYJEHTOB,
OCYILECTBIISIOUIMX y4eOHBI Mpolecc MO0 UHAMBUAYAJIbHOM TPaeKTOpPUH B  paMKax
UHIUBUAYAIBHOTO paboyero IuiaHa, U3ydyeHUe JaHHOW IUCHUIUIMHBI MOKET OCYIIECTBISATHCS
yepe3 HMHAMBUAYalIbHbIE KOHCYJIbTAllMM IPENOJaBaTeisi OYHO, B 4Yachl KOHCYJIbTALMH, IO
AJIEKTPOHHOU TMOYTE, a TaKKe C KCIOJb30BaHHEM IUIaT(GOPMBI AUCTAHIIMOHHOTO OOY4YECHHUS
Moodle, nuunelit kabuHeT cTyaenta Ha moprane COI'Y, apyrux snementos DUOC COT'Y.

7. Y4eOHO-MeToIHYeCKOe 00ecneYeHue cCaMoCTOsITeIbHOI padoThl
CamocTtosarenbHas paboTa 0OydaroUIuXcs SBISETCS OJHUM M3 BUIOB YU4E€OHBIX 3aHSATHUH.

CamocrostenbHas paboTa MPOBOAUTCS C LENbIO:

— cUCTEeMaTH3allMM U 3aKPEIIeHNs OJYyYEHHBIX TEOPETUUECKUX 3HAHUHM U IPAKTUYECKUX
YMEHUI 00y4JaroLnxcst CTyICHTOB;

— yri1yOJeHus U pacIliupPEeHUsl TEOPETUUECKUX 3HAHUIA;

— (opMHpOBaHHS YMEHHUH HCIIOJIB30BaTh HOPMATUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTALUIO U CIELHUAIIBHYIO JIUTEPATYpY;

- (OpMHPOBaHUS CAMOCTOSITEIILHOCTH MBIIIJICHNS, CHOCOOHOCTEH K CaMOpa3sBUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOPEAIN3alllu;

— pa3BUTHUS UCCIIEIOBATEIbCKUX YMEHUI.

CamocrosTenbHas paboTa 0OydyaromMXCs OCYIIECTBISIETCS HAa MPOTSDKEHHHM W3yYeHHS
BCEH NUCIMIUIMHBI B COOTBETCTBHM C YTBEPXKACHHOW B y4yeOHOM IIaHE TPYIOEMKOCTBIO U
COCTOHT M3:

- paboThl CTYJEHTOB C JIEKIIMOHHBIMUA MaTepualaMy, MIOMCKa U aHAJIM3a JUTEpaTyphl U
AJIEKTPOHHBIX HCTOYHUKOB HH(POPMALIUH 110 33/1aHHON TeME;
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- BBITNIOJIHEHUS 331aHu U1 camocTosaTenbHoi pabotel B DMMOC COI'Y;

- U3y4YEHHUS TEOPETHYECKOI0 U CTaTUCTUYECKOrO0 Marepuaja [yl IOATOTOBKH K
CEMUHApPCKUM 3aHITUSM;

- IOJATOTOBKH K 3K3aMEHY.

Tembr u QopMBI BHEAYIUTOPHOH CAMOCTOSITENIBHOW pabOTBI, €€ TPyJOEMKOCTD
cojiepxartcs B pasnene 5, tabi. 5.1.

CamocrosiTenpHas padoTa CTYIEHTOB IO JUCIHIUIMHE MPOBOJUTCS B BHUJE MUCHMEHHBIX
JOMAIIHUX 3aJaHuil (KOHCIIEKTOB), a TaK)K€ pELIEHMs] pacueTHBhIX 3a7ay M BBINOJHEHUE
XMUMHMUYECKUX YIpa)kHEHUH. Bompochl, BHIHOCUMBIE HAa CaMOCTOSTEIIBHOE HM3y4YEHHE, a TaKXKe
yuyeOHas juTepaTypa U METOJUYECKHM MaTepuall M0 OpraHu3alli CaMOCTOATEIbHOW paboThI
CTYJIEHTOB OTpPaXeHbl B Y4eOHO-MeToAudeckoil kapTe aucuuruinHel (Tadn. 5.1.) u Ha caiite
nuctaHironHoro ooyuenust COI'Y http://Ik.nosu.ru/.

[To kaxmoW w3 TeM [UII CaMOCTOSITEIIBHOTO HW3Yy4YeHUs, TPUBEIECHHBIX B pabdodeit

IporpaMMme, CTyIE€HTaM CJIEAyeT CHayajga IMPOYUTaTh PEKOMEHJIOBAHHYIO JUTEPATypy U IIpU
HGO6XOHI/IMOCTI/I COCTAaBUTH KpaTKI/Iﬁ KOHCIICKT OCHOBHBIX HOJ'IO)KeHI/If/'I, TepMI/IHOB, CBe)IeHI/Iﬁ,
Tpe6y10umx 3aIIOMUHAHUA U ABJIAOMINUXCS OCHOBOIIOJIATralOIIINMHU B 3TOI>'I TEMC.
[Ipy moaroToBke 3amaHUN 1O CAMOCTOSITEILHOM paboTe CTyIeHTaM HeOo0X0IUMO
OPUEHTHUPOBATHCS HA KOHCIIEKTHI JICKIIUI, PEKOMEHAYEMYIO JTUTEPATYPY.
Jlnst pacmupeHus 3HaHUM M0 JUCHUIUIMHE PEKOMEHIYeTCsl CIO0JIb30BaTh VIHTEpHET-peCypCHI:
HpOBO)II/ITI) IIOUCK B paSJ'II/I'—IHI)IX CHCTEMaX, TaKHUX KakK o6nme IIOMCKOBBEIC CHUCTCMBI.
www.yandex.ru, www.google.ru, a TakKe CIENUAIBHBIE T[IOUCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

TeMBI, pa3aciibl, BBIHCCCHHBIC HA CAMOCTOATCIBHYIO ITOATOTOBKY, BOITPOCHI K

MPaKTUYECKUM U TaOOPATOPHBIM 3aHATHIM

PoJib ¥ 3HaYeHUe XUMHM B COBpeMeHHOM o0uiecTBe. [IpocThie U ClI0KHbBIE BellecTBa.
Equnaunpl konuuecTBa BEIIECTBA: MOJIb, XUMUYECKUHM SKBUBaJeHT. OCHOBHBIE 3aKOHBI
XUMHH. 3aKOH SKBHUBAJIEHTOB. PacyeT SKBUBAJEHTHBIX Macc Uil Pa3IMYHBIX KJIACCOB
HEOPraHMYECKUX COCAUHEHUN. DIIEKTPOHHBIE aHANOrH. I3MeHeHHs CBONCTB XUMUYECKUX
JJIEMEHTOB, TMEPUOJUYECKHE HW3MEHEHHUs BAXKHEHIINX XapaKTEPUCTUK XHUMUYECKUX
AJIEMEHTOB: 3PPEKTUBHBIX PaTUyCOB aTOMOB M MOHOB, YJHEPIHMH MOHMU3AIMH, CPOJCTBA K
ANEKTPOHY,  AIIEKTPOOTPHUIATENFHOCTH.  KHCIOTHO-OCHOBHBIE U OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE CBOMCTBA 2JIEMEHTOB. PeakImoHHas CHOCOOHOCTH BEIIECTB.
Bonpocwt onsa camonposepku:
1. SBnsieTcs MU KBUBAJICHT AJIEMEHTA MOCTOSIHHOW BETMYUHON?
2. Kak paccuuThIBalOTCSI MOJISIPHBIE MAacChl SKBHBAJIEHTOB 3JIEMEHTOB, OKCHJIOB,
TUJIPOKCHUJIOB, KUCIIOT U COJICH?
3. IlpuBectu npumMepsl OAHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX KHCIIOT.
4. Kakue conM Ha3bIBAIOTCS CPEIHUMH, KUCIBIMU M OCHOBHbIMHU? Kak oHHM
MOJTy4aroTcs?
5. MoxeT U TUIPOKCU]] KaJlus 00pa30BbIBaTh OCHOBHbBIE COJIU?
6. Kakue cBolicTBa aToma XapakTepU3yIOT:
a. IOPAJIKOBBI HOMEP 3JIEMEHTA B MIEPUOINYECKON CUCTEME;
0. HOMEp TIepHoa;
B. HOMEp TpyIIIbI?
7. OTBeT NOsICHUTE NTPUMEPAMHU.
8. Uem o0OBsICHSIETCS TEPUOAMYECKOE W3MEHEHHE BAJICHTHOCTH JJIEMEHTOB C
YBEIMUYEHHEM UX MOPSIKOBBIX HOMEPOB?
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9. VYV Kakux 3JIEMEHTOB CHJIbHEE BBIPAKEHBI HEMETAJUIMUECKUE CBOICTBA:

a) y Cepbl WJIU TEJUTYpa;
0 y KpEMHHS WIH Cephl?

10. Kakoil BHMJ XMMHYECKON CBSI3M HA3bIBA€TCS KOBAJIEHTHOM (HOJSAPHOH U
HEMNOJIIPHON) M HIOHHOWU? Mex 1y aToMaMH KaKuX JIEMEHTOB OHU 00pa3yroTcs?

11. Kakwue 37eKTpOHBI YHaCTBYIOT B 00pa30BaHUU XUMHUYECKUX CBS3CH?

12. Kakas CBsI3b Ha3bIBACTCS BOJIOPOIHOM?

13. Kak obOpa3yercst KOBaJICHTHAsI CBSI3b 110 JOHOPHO-AKIIEITOPHOMY MEXaHU3MY?

14. Yro mpencTaBiseT JOHOP U aKIENTOP JUIsi 00pa30BaHUsS XUMUUYECKOU CBSI3U?

15. Uto takoe rubpuam3anus aToMHbIxopOuTaei? Kakue tumbel ruOpuanzanuu Ber
3Haere?

Hnoueudyanvnule 3a0anusn no meme:

l.Uemy paBHa MoJispHass Macca OJKBUBAJIEHTa XpoMa B OKCHJAE XpoMa,
coaepxamiero 68,42% xpoma? CocTaBbTe SMIUPHUYECKYID (POPMYITY 3TOTO
okcuza. (Oteet: 17,33 r/moinb; Cra03)/

1. Tumapoxcua amroMuHHMsT Maccod 7,8 T. TpopearupoBall C a30THOM KHCIOTOM
macco 6,3 1. Onpenenure MOJSIPHYIO MacCy 3KBHBAJEHTA THAPOKCHIIA
ATIOMUHHUSI B 3TOW PEaKIMU U COCTaBbTe e ypaBHeHHe. (OTBeT: 78 r/MOJIB)

2. MoxeT 1M XJOpPOBOJOPOJHAS KHCIOTAa OOpa3oOBBIBAaTh KHCJBIC COJM TIPH

B3aMMOJICMICTBUH C OCHOBAaHUSIMU?

DHepreTuyeckoe COCTOSIHUE BHEIIHETO JIEKTPOHA aTOMa OITUCHIBAETCS

4. JlaiiTe xapakTepHCTUKY neMeHTa Ne26: mosokeHue B MEPUOUIYECKON cucTeMe,
CTpOEHUE 3IEKTPOHHOU 000I0UYKH aTOMa.

5. DneMeHT 00pa3yeT OKCHJ M THUIPOKCHA amM(pOTEPHOTO XapakTepa, B KOTOPHBIX
MPOSIBJIIET TMOCTOSIHHYIO BaJ€HTHOCTh paBHYIO AByM. Pacrnosoxxen oH B |V
nepuo/ie epruouueckoii cucreMsl. HazoBure atot anmement. (OtBet: Zn).

6. Kakue BUIbI XMMHUECKOH CBSI3U B CIIEIYIOIIUX MOJIEKYIax:

a. a3oTa;

0. aMMHaKa;

B. pTOpHIa KaIHS;

T. XJIOpHJia aMMOHUA?

7. Wcxons W3 DSIEKTPOHHOTO CTPOEHHUS aToMa cepbl, OObSICHUTE OOpa3zoBaHHE

Mouekynbl okcuaa cepbl (1V). OxapakTepusyiiTe BUABI XUMUYECKOH CBSI3U B HEMl.

Kakoe cTpoeHne UMEIOT MOJIEKYJIbI BOJIBI, aMMHaKa 1 okcuja yriaepoa (1V)?

9. Kaxkue BuJbpl XMMHUECKOH CBSI3U B MOJIEKYIIE XJIOpUJIa TeTpaaMMHUHAIIMHKA?

10. Kakue cBs3u Ha3bIBalOTCS CUTMa W M CBsA3siMH? OOBACHUTE Ha MpUMEpe
00pa3oBaHUs MOJIEKYJ a30Ta, METaHa U STEHA.

w

o

Cnoco0bl  BbIpakeHUsI KOJMYECTBEHHOT0 COCTaBa PacTBOpoB. B3ammubie
nepecyeTbl KOHIIEHTPAIHH PACTBOPOB
Bonpocut ons camonposepku:

1. JlaiiTe ompeneneHuss MacCOBOM JIOJH, MOJISIPHOM KOHIIGHTPAllMd M MOJISIPHOU
KOHIIEHTPALIMH SKBUBAJICHTA.

2. KakoBa cBsI3p MeXJQy MOJSPHOW KOHILIEHTPALlMM W MOJIIPHOM KOHIEHTpAIuu
SKBUBaJIEHTA?

3. Kaxoii mpouiecc Ha3bIBaeTCs 3JMEKTPOTUTHUECKON Tucconuanuen?

4, Kaxue snexTposauTel oTHOCATCA K crulbHBIM? [lepeunciure ux.

5. Y10 Ha3pIBaeTCsl CTENEHBIO JMCCOIMAIMM W KOHCTAaHTOH mucconuanuu? B dem
COCTOUT CXOJICTBO U Pa3IN4Me 3TUX BEIUUUH?

6. Cmenienne xumudeckoro paHoBecusi (mpunnun Jle-Illarense) Ha mnpumMepe
YTOJBHOM KUCIOTHI.

7. Uto Ha3bpIBalOT BOJOPOAHBIM M THAPOKCUIIBHBIM TOKazareneM? KakoBbl ux

3HAUEHUS B HEUTPaJIbHOMN, KUCIION M IENOYHOHU cpenax?
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8. Kakue »snexrponutsl HaszpBatoTcst amdorepupiMu? Kak mpoucxoautr ux
nucconuanua?

9. Kakass peakumst HaspBaeTcsi rTuapoiu3om? Kakue coim moaBepraroTcs
TUAPOIHU3Y?

10.  Kakwue comu moaBepraroTcss HEOOPaTUMOMY THIPOIU3Y?

3aoauu ona camocmoamenbHo20 peutenusn:

1. B 100 cm?® Boasl pactBopmim 0,82r oprodocdara HaTpus. Beraucianre MaccoByro
JI0JTI0, MOJISIPHYIO KOHIEHTPAIMIO W MOJISIPHYIO KOHIIEHTPAIIMIO SKBHBAJICHTA
MOJIy4eHHOTO pacTBopa (moTtHocTh pactBopa 1,02 rt/em®) (Oteet: 0,81%;
0,05moub/mM3; 0,15 Mons/am?).

2. Kaxkxoit o6beM pactBopa opTohoCcPOpHON KUCIOTHI ¢ MaccoBOu moieit 35% wm
MI0THOCTBIO 1,22 r/cM® moTpeOyeTcst [isi MPUTOTOBIEHUS S5 JM® pacTBoOpa C
MOJISIPHOM KOHIeHTpauuel skBuBaieHTa 0,15 mons/nm*?

3. CocraBbTe ypaBHEHHS TUCCOIMAIIMY CIICAYIONIMX BelecTB: HuTpara xeinesa (1),
HUTPHUTA THIPOKCOATIOMUHUS, murHapodocdaTa Kalblus, THIPOKCHIA Xpoma
(. B kakoMm HampaBJICHMH CMECTHTHCS paBHOBECHE TMpPH JOOABJICHUU
THPOKCH/IA HATPHSI K pacTBopy ruapokcuaa xpoma (111)?

4. CrereHb JHWCCONMAIMM B  pPAacTBOpPE YKCYCHOM KHCIOTBI C  MOJISIPHOM
KOHLleHTpauuei sxBuBaieHTa 0,1 mons/am® paBHa 1,3 %. Beruncnure KoHCTaHTY
kucnotHocTu. (OTBet 1.69 * 107°)

5. Berumciure pH pacTBOpoB ¢ MoJspHOH KoHmeHTtparmeii 0,01 wmoms/ mm°
CJIETYIOIIMX BEIEeCTB:

a. XJIOPOBOJOPOTHON KUCIIOTHI;

0. TUZIPOKCHIA KAJIHS;

B. YKCYCHOU KHCJIOTBHI;

r. ruzpokcuaa ammonus (Ko =1,8 » 10°)
(OtBer: 2; 12; 3,37; 10,63.)

6. Bprumcnmure pactBOpuMOCTh xyopuaa cepebpa B umcrtod Bojge u B 0,01 M
pactBope HCI.

(OtBeT: 1,33 » 10° mMoms/ 1m?); 1,78 » 1071%) moms/ v,

7. CocraBbTe MOJIEKYJISIPHBIE M MOHHBIC YPaBHEHMS TUIPOIM3A CIEAYIOUIUX COJICH:
cynabbua Kaus, aerata aMMOHHUS; cynb(ara Meau, KapOoHaTa aTFOMUHHUSL.

8. B kakoMm HampaBIICHHH CMECTHTE paBHOBeCHE Tmapoiu3a cyinbdara sxemesza (1)
pu A00aBICHUN
a. XJIOPOBOJOPOTHOM KHCIIOTHI;

0. TUAPOKCHUIA HATPHUS.

9. Kaxkas u3 coneit: nurpatr csunua (1) wim nutpar ceunua (IV) Oyner umers B
BOJTHOM PacTBOPE MPHU OJMHAKOBBIX YCIOBUIX OOJBIIYIO CTENIEHb THApPOIu3a’?

10. Ilpu cnuBanuu BOAHBIX pacTBOpoB xyopuaa xpoma (1) m xapOonata Hatpus
obpa3yercs ocanok ruapokcuaa xpoma (l11). CocraBbre HOHHBIE U MOJIEKYIISIPHBIE
yYpaBHEHUS PEaKIMH ero 00pa30BaHMUS.

OKHCJINTEILHO-BOCCTAHOBHTEJILHBIE pe€aKkuuu
3amaHus s CaMOCTOSITENBHOM pabOTHI:

1. B MPUBCICHHBIX peaKknuAax HOI[6epI/ITe HOHHO-3JICKTPOHHBIM METOAOM
CTCXUOMETPUUCCKUC KOB(I)(I)I/II_[I/ICHTBI, OIpCaACINTC OKHCIUTECIIb )51
BOCCTAHOBUTCJIb, BBIYUCIIUTC MOJIAPHBIC MACChl 3KBUBAJICHTOB OKHCIIMTCIA U
BOCCTAHOBUTCIIA, YKAKUTC TUIL OKHCJINUTEIbHO-BOCCTAHOBUTEIbHOMU pCaKknuu:

P + HCIO4 + H20O — H3PO4 + HCI
H3AsO3 + KMnO4 + H2SO4 — H3AsO4 + MNSO4 + K2SO4 + H20
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CuzS| + HNO3 — CuSO4 + Cu(NOgz)2 + NO + H.0
K2Cr207 + NaClO3 + H2SO4 — Cr(SO4)3 + NaClO4 + K2SO4 + H20
KMnO4+ NaNO; + HO — MnO- + NaN0sz + KOH
Cr2(S04)3 + KBrO + KOH — K2CrOs + Br, + KNO3 + H20
KoMnOs+ H20 — KMnO4 + MnO2 | + KOH
AsS3| + H2O2 + NaOH — NazAsO4 + Na;SO4 + H20
2. B kakom HampaBieHHH OyIyT HPOTEKaTh OKUCIUTEILHO-BOCCTAHOBUTEIbHBIC
peakmuu? [Tpu OTBETE UCIIOJIB3YITE 3HAYCHUS OKHCIUTEIIBHO -
BOCCTAHOBHTE/IbHBIX MOTCHIIUAIOB:
MnO2 + J. + KOH ...... KMnO4 + KJ + H20
FeSO4 + KMnO4 + H2SOq ... Fe2(S0a4)3 + MnSO4 +K2SO4 + H20
CrCls + Bro + KOH ...... K>CrOs + KBr + KCI + H.0O
Cr2(S04)3 + KNOs + H20 ...... H2Cr207 + NO + K2SO4 + HaSO4

Oomas XapaKTEPpUuCTUKAa METAJJI0B U HEMETAJLJIOB

Bonpocm K meme:

1. Kak wu3MeHSIOTCS CBOWMCTBA METAJIOB C yMEHBIICHHEM CTaHJAapTHOTO
3JIEKTPOHHOTO OTeHIana?

2. OKcupl ¥ THAPOKCHIBI KAKUX METAJUIOB MPOSBIISIOT aM(oTepHbIe CBOHCTBA?

3. Kaxkue MeTayIsl HE pearupyroT:

a. ¢ pa30aBJIEHHOI CEepHOM KUCIOTOM;

0. C KOHIICHTPUPOBAHHOMN CEPHON KUCIOTOU?

Kakue meranisl pearupyroT ¢ pacTBoOpamu MIeI0uen?

[IpuBeauTe NpUMeEpbl XUMHUYECKON U ANEKTPOXUMUYECKON KOPPO3UU METAILIIOB.

Kakoii 13 ranoreHos siBisieTcsi HanboJiee CUIIbHBIM OKUCIUTEIEM?

Kakwue cBoiicTBa B OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUSAX MTPOSIBIISIOT:

a. cepa;

0. cepoBOAOPOT;

B. okcun cepsi(1V);

T. cepHas KucioTa?

8. Kaxkoii u3 HOHOB SBJISIETCS] OKUCTUTENIEM IIPU B3aUMOJCHCTBUU C METAJIIAMHU:
a. B pa30aBJIECHHOMN CEpHOMN KHUCIIOTE;
0. B KOHIICHTPUPOBAHHOW CEPHOM KUCIOTE?

9. B 4em cocToUT pa3nuyuMe BO B3aMMOJICHCTBHH META/UIOB C COJITHOW W a30THOM
KUCIOTaMHU?

10. Kakass u3 kucnort: oprodochopHas uiam oprodochopucras - sBIseTCs Ooliee

CJ1a0bIM 3JIEKTPOIUTOM?

11. CocraBbTe YypaBHEHHUS pEAKIMil B3aUMOJCHCTBUS KOHLIEHTPUPOBAHHOW H
pa30aBieHHON a30THOM KHUCJIOTHI ¢ MarHueMm. PaccuurtaiiTe MOJSpHYIO Maccy
HKBHMBAJIEHTA OKHCIUTENS U BOCCTAHOBUTEISI B 9TUX PEAKIIHSIX.

12. Yro HazpiBaeTcs xJIOpHOH Bo0ii? Kak cMecTUTCS paBHOBECHE B CUCTEME
Cly +H,0 == HCIO + HCl nipu no6asnernu NaOH, HCI?

13. Kakue opOurtanu aroma a3oTa y4acTBYIOT B 0Opa30BaHMM XMMHUYECKUX CBSI3EH C
apyrumu  atomamu B coemuHenusix: Nz, NHs, NH4CI? Onumute Tumbs
XUMHUYECKUX CBSI3el KakJ0M U3 HUuX. KakoBa Ball€HTHOCTb M CTENEHb OKUCICHUS
a30Ta B 3TUX COECTUHEHUAX?

14. Kakas u3 conell cuiibHee TOoABepraeTcsi TUIPOIn3y: cynbdar, amnerat u cylbdun
antoMuHusi? CoCTaBbTE€ MOHHBIE U MOJIEKYJISIPHBIE YpaBHEHHUS THPOJIM3a ITUX
COJIEH.

Cxompko cM® pacTBOpa HUTPHUTA Kajusi C MOJSIPHOM KOHIEHTpaluei
skBuBanenta 0,1 Mons /am® notpebyercs 11 okucneHus 50 cM? pacTBOpa HOAUAA
KaJus ¢ MOJIAPHOM KOHIeHTparueii sxpuBanenta 0,25 Moib /mqm>?

No ok

15.
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OCHOBBI XMMHYECKOI TEPMOIMHAMMKH, XMMHYeCKOro 1 ()a30Boro
paBHOBecHS
Bonpocur:

1. KakoBa cBs3p MexAy TemioBbiM 3ddexkrom peakimmu Qp ¥ H3MEHEHHEM
sHTABNUU [JH? 3aBUCAT JI1 TETUIOBOM 3(h(HEKT peakiuu OT MyTH PEAKIIHIH ?

2. Cdopmymupyiite 3akoH ['ecca. Ilpu kakux ycinoBusx crpaBemianB 3akoH ['ecca?
Uto Ha3bIBaeTCs TEIUIOBBIM 3((HEKTOM peakinu?

3. Kak paccunmtatp TemnoBod APQEKT peakuuu, NOJB3YACh BEIMUYNHAMH
CTaHIApPTHBIX TEIUIOT 0Opa3oBanus BeriectBa? byner nu [1H peakuuu Hy + Clo=
2HCI Terutotoit oopazoBanus HCI?

4. Yro Ha3bIBaeTcs TEIIOTON oOpa3oBanus? byaer iau TennoBoi appexT peakunu
HCI + NaOH = NaCl + H,O Temnoroit oopazosanust HoO?

5. Yrto Ha3pIBaeTCAd CTAaHAAPTHBIMM YcloBUAMH? Kak wu3MeHsieTcss SHTalIbIMs
CUCTEMBI IIPU SHAOTEPMUUYECKUX PEaKIUiX?

6. Kak m3meHseTcs SHTAIBIUS CUCTEMBI TIPH K30 TEPMUYECKUX PEAKITHSIX ?

7. Kak u3MeHsiercs BeIMYMHA SHTPONMM IpPH CaMONPOMU3BOJIBHBIX Ipoleccax B
M30JIMPOBAaHHBIX CUCTEMAX U MoYeMy?

8. Kak pemaercs BOmpoC O HampaBJIeHUH CaMOTIPOU3BOJBHBIX TPOIIECCOB B
HEU30JIMPOBAaHHBIX CHCTEMax Ha OCHOBE M300apHO-U30TEPMUUYECKOTO H
M30XOPHO-U30TEPMUYECKOTO MOTEHIHAIOB?

9. Kakas cucrema 6oJiee ycTOWYHMBA: C BBICOKUM WIJIM HU3KUM 3Ha4eHHEM M300apHO-
M30TEPMHUYECKOrO MOTEHIana’?

10. KakoBa cBsI3p MeXay H3MEHEHHEM HW300apHO-H30TEPMUYECKOTO MOTEHIHANA,
SHTAJIBIIUU U SHTPOTIMU NP MOCTOSHHON TemImepaTrype?

11. Yto Ha3bIBaeTCsS KOHCTAHTON PAaBHOBECHS M KAKOE €€ MPAKTUIECKOe 3HAaUCHHE?

12. Kak ompenenuTh KOHCTaHTY paBHOBECHS, MOJB3YSACh TaOIMIIAMH CTaHIAPTHBIX
TEPMOIUHAMHYECKUX BEINYNH?

13. ChopmynupyiiTe MpUHIUI CMEIICHUS PAaBHOBECHH, Ha3bIBaeMbIH MpuHITUTIOM Jle-
[laTenbe.

14. Kak wu3MeHsieTCsS KOHCTaHTa paBHOBECHs] MPH YBEIWYCHHH TEMIEpaTyphl s
AK30TEPMHUUYECKUX PEaKIIHii?

15. Kak omnpenenuTs KOHCTaHTy paBHOBecHsl Ipu 000N TemmepaType, eciu
M3BECTHA KOHCTaHTa PaBHOBECHUS MPU CTAHJAPTHBIX YCIOBHIX?

16. [Ipn kakux TemmepaTrypax (BBICOKUX WJIM HHU3KUX) CJEIyeT MpO BOJAUTH
9K30TEPMHUUECKHUE PEAKI[H, YTOOBI MOJIYYUTH OOIBIION BBIXOI IPOAYKTOB?

17. Tllpu kakux TtemmepaTypax (BBICOKHX WJIM HHU3KHX) CJIEIyeT HPOBOAUTH
SHAOTEPMHUUECKUE PEAKIIHH, YTOOBI OTYYUTH OOJIBIION BBIXO] MPOTYKTOB?

18. Uro Ha3piBaeTCAd TEeTEPOTreHHBIM PABHOBECHEM M KaK BBIPAXKAeTCs KOHCTaHTA
paBHOBecus peakiuu CaCOs = CaO + CO?

19. 3aBucHT 1M KOHCTaHTa PaBHOBECHsI OT KOHILIEHTPALMM BEILECTB, B3ATBIX IS
MIPOBEJICHUS peakuuu?

XHMHYECKasi KHHeTHKA M KaTaJIu3

1. Yto Ha3bpIBaeTCs CpeHEN U MCTUHHON CKOPOCTSAMHU PEaKUMHU? YpaBHEHUE peaKkLnn
IIEPBOTO MOPSIKA.

2. KakoB ¢u3nueckuii CMbICI KOHCTaHTBI CKOPOCTH U OT Y€Tro OHa 3aBUCUT?

3. UTto Ha3bpIBalOT MOpsAKOM peakuuu? B kakux cimydasx OMMOJIEKyJsipHas peakiuus
OTIMCHIBAETCSl YPABHEHUEM IIEPBOrO Mopsiaka?

4. B yem 3akitouaetcs npasuiio Bant-I'odda? Bun u ananu3 ypaBHeHus: AppeHuyca.

5. Uto Takoe PHEprusi aKkTUBALUU?

6. OOmumii MexaHu3M JeiicTBus kartanuszaropa. Kak oH BiusieT Ha paBHOBecue?
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JUig u3ydeHus JEKUMOHHOTO MaTepualla JUCLMILIMHBI IPUMEHSIIOTCS ayAHOBU3YyaJIbHbIE
(MynbTUMEIUIHBIE) TEXHOJIOTUH, KOTOPbIE HE OTPULAIOT TPAJUIMOHHBIE, MPOBEPEHHBIE
BPEMEHEM METOJbl IPENOoJaBaHUs, HO, IMPU OSTOM, OHHU I[OBBIIIAKOT HAIJIAJHOCTD,
MH(POPMATUBHOCTb, ONEPATHBHOCTh B TOJaue HH(OPMAIMH, TO3BOJISIIOT SKOHOMHTH BpEMs
3aHATHI.

Kaxnoe mnpakruueckoe (CeMHHApCKO€) 3aHSATHE MMEET CBOIO 0co0yr (opmy
MIPOBEACHUS, CBOIO METOJOJIOTHUYECKYIO CIEeUU(UKY, YTO MO3BOJSET Pa3BHBATh Yy CTYICHTOB
pa3nuyHble Kak OOMIEKyJIbTYpHBIE, Tak M NpodeccruoHanbHble KomreTeHnuu. [loctaHoBka
npoOsemMbl, pa300p aKTyalbHBIX KOHKPETHBIX W THUIIOTETHYECKUX CHTYallMi, CO3/aHUe
aTMocgepsl Juajora MeX.y IpenojaBaTesieM U TPYNIOoN MO3BOJSIET padOTaTh WHAWBHIYATEHO
U B MajbIX Ipynnax, KOJUIEKTUBHO OOCYXJaTh ONpPEJENICHHbI TeMaMu MaTepuaj, a Takke
MHULMUPOBATh CAaMOCTOATEIbHYIO paboTy CTYAEHTOB. IIpu ocMbIcIeHNH COJIEpKaHUs BOIIPOCOB
MPaKTUYECKUX 3aHATUHN IpeciaenyeTcs 1eab COOM01aTh IPEEMCTBEHHOCTh B MPO(PECCUOHATBHOM
1 B TBOPYECKOM Pa3BUTHUU CTYAECHTOB.

KoHnTpons camocrosiTenbHOM pabOThl CTYNEHTOB MpHU3BaH CAeiIaTh Hpolecc OO0ydeHHs
0osiee LEIOCTHBIM M OopraHu4HbIM. Ero 3agaua He ocTtaBUTh 0€3 BHUMaHMs JaXke, Ha MEPBBIN
B3IJIS1]], MaJIO3HAYUTENIbHBIE BOIIPOCHI.

KoMmmbroTepHoe TecTHpOBaHME MO3BOJSET OCYLIECTBISATh MTOTOBBIM KOHTPOJIb 3HAHUN
CTYIEHTOB. TecTOBBI MaTepuan BKJIIOYAEeT B cedsl COJAEp)KaHUE BOMPOCOB IO KaXJAOMY U3
0003HaYEHHBIX MTPOrPaMMOI1 pa3IeNoB.

Kaxnpiii Bompoc mpenrnoJiaraeT HECKOJIbKO BAapUAHTOB OTBETOB, CPEAM KOTOPBIX
UMeroTcs  aOCOJIIOTHO HEBEpHBIM, MNpaBWIbHBIA M B OoJbLIEH WM MEHbIIEH CTENeHu
PacKpbIBAIOIIMN CYHIHOCTh BOIpoca. B mpoliecce KOMMBIOTEPHOTO TECTUPOBAHMS 3ajaya
CTYIEHTOB OINpeAesseTcs Kak BbIOOp MPaBWJIBHOIO OTBETAa U3 MHOrooOpas3us BapHaHTOB. B
TECTOBBIX 33JlaHUSIX €CThb BOIPOCHI Ha COOTBETCTBHE. B mpomecce KOMIBIOTEPHOTO
TECTUPOBAHHUA, 3a/Jadya CTYJICHTa OIpeleNnsercss Kak BbIOOD NPaBUIBHOTO OTBETA W3
MHOT000pa3usi BAPUAHTOB.

Bonpocsl M TeMbl, OTBOAMMBIE Ha BBINOJHEHHE CAMOCTOSATENBHOM pPabOTHl MO

JTUCITUTIIIMHE, a TAKXKE KPUTEPUHU OLICHUBAHUS 10 KKIOMY BHY PaOOTHI COZIEPIKATCs B pasjeiie
5 PII/I.

METOIII/I'-ICCKPIC YKasaHus AJisd oﬁyqammuxm 0 OCBOCHHMIO JUCIUITJINHBI

By yaeOHBIX 3aHATHIA Opranu3zanus IesTeIbHOCTH CTYACHTa

Jlexkuus [Tocenienne AEKIMOHHBIX 3aHATUN U KOHCIIEKTUPOBAHUE JIEKIIMOHHOTO
Mmarepuana SBISETCS HEIOCTaTOYHBIM YCIOBHEM [UIl YCHELIHOTO
ycBOEHMsI JUCHMIUIMHBL. CTyJIeHTYy HEOOXOJUMO CHCTeMaTHUYeCKH
paboTaTh ¢ yueOHOH U METOAMYECKON JIUTEpaTypOi, peKOMEH1yeMoi
0 KAXAOMY paslielly JIeKTOPOM, JAOHNOJHSS KOHCIEKT JIeKLUii
HEOOXOMMBIMU TOSICHEHUSIMH, YTOYHEHMSMHU M TEpMUHAMU IO
u3zyyaeMoil Teme. Heo0xoanMo mucaTh KOHCIEKTHI JIEKIUH: KpaTko,
cxematnyHo. ITocnenoBarenbHO (PUKCUPOBATH OCHOBHBIE MOJIOKEHHS,
BBIBOJIbI, (OPMYIUPOBKH, OOOOILICHMS; MOMeuYaTh Ba)KHbIE MBICIH,
BBIJICJIATH KIIFOYEBBIE CIIOBA, TEPMUHBI. [IpoBepsATh TEpMUHBI, HOHATHI
C TOMOUIBIO  DHUMKIONEIWH, CIIOBapel, CIOPAaBOYHUKOB  C
BBINUCBIBAHUEM TOJIKOBaHMH B TeTpaab. (OO03HAYUTH BOIMPOCHI,
TEPMUHBI, MaTepuai, KOTOPbIM BBI3BIBAET TPYAHOCTH, TMOMETUTH U
MONBITATBC HAWTH OTBET B peKOMEeHAyeMoW mauteparype. Ecmm
CaMOCTOSITEJILHO HE Y/AaeTcsl pa3o0paThCcsl B MaTepuale, HeoOX0MMO
copMyIHpOBaTH BOMPOC M 33JaTh MPENOIaBATEN0 HA KOHCYIIbTAIUH,
Ha MPAKTHYECKOM 3aHSATHH.




JlabopaTtopHoe
3aHATHE
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JlaGopaTopHble  3aHATUS  HampaBieHbl  Ha  (OPMHPOBAHUE
MPAaKTUYECKUX YMEHUH, CBS3aHHBIX C OpraHu3alueldl aKkTHBHOTO
B3aUMOJICHICTBUSL  YYaCTHUKOB 0Opa3oBaTEIbHOTO Ipoliecca 110
W3YYCHHUIO MaTepHaja, 3aKpeIUIeHHE NPAKTUYECKUX HaBBIKOB JUIS
pemeHust MpoQecCHOHANBHBIX 3afad. lIpM MOAroTOBKE K 3aHATHSAM
HE00XOIMMO MOBTOPUTH JICKIIMOHHBIM MaTepuai Mo M3y4aeMou Teme,
U3yYUTh MaTepHhall, peKOMEH/IOBAaHHBIN MPENoaBaTesieM M0 CIUCKaM
muteparypsl. [loaroToBka K 1a00paTOPHBIM 3aHATUSM HPECIIEAyeT ABE
OCHOBHbBIE LI€JH: MEPBOE - MOBTOPEHHE M3Y4YE€HHOro Martepuana. g
9TOr0 MCHOJb3YIOTCSI KOHCHEKThl JIEKIMH, peKoMeHaoBaHHas 15
OCHOBHAasi U JOIOJIHUTENbHAsl JIUTEpaTypa; BTOpoe - yriayOneHue
3HaHUM 1o Teme. JlabopaTopHble 3aHATHS CIIYXKaT JUIsl 3aKpEeIUICHUS
TEOPETHYECKHX OCHOB, W3JIaraéMbIX B JIKIUAX, TTOJYYCHHS
MPAKTUYECKUX HABBIKOB pPEHICHHS NpPOPecCHOHANBHBIX 3amad. OHH
MPOXOJSAT C WCIOJNB30BAHUEM CTEH/IOB, METOJUYECKUX YKa3aHUH,
y4eOHO-HaIJISIHBIX TMOCOOUH, B KOTOPBIX OTPaXEH HEO0OXOIUMBIH
MUHUMYM 3a/a4 JUIS OCBOCHHSI pa3leioB W TEM JHUCIUILTAHEIL.
3aBepirarnieil 4acTbio JIa0opaTopHO paboThI ABJIsETCS 0(OPMIICHHE
B paboueli Terpaau otyera. CozmepikaHue OT4ETa ONpeaesieTcsl TEMOU
3aHATUS ¥ MOXKET BKIIOYATh B c€0s BOIPOCHI PazIMYHOTO XapakTepa.
Tak npu mposeneHuu 1ab0paTopHOIl pabOTHI B COCTaB OTYETA MOTYT
BXOJIMTH: KPaTKO€ ONMCAaHWE METOAWKH BHITIOJHEHHsS paboThI; cxema
7a00paTOPHON YCTAaHOBKM, HEOOXOIUMBIE pacueThl 1o 00paboTke
MOJIyueHHON HH(pOpMallMU; aHajdu3 IOJYYEHHBIX JIaHHBIX U oOriee
3aKiioueHue  (BbIBOABI). JIOMONHHUTENbHBIE U HWHAWBUIYyaTIbHbBIE
TpeOOBaHUSI HU3JIO)KEHbI B METOJUYECKHX MOCOOMSAX K KaKIOU
nabopaTopHOW paboTe W MPHUBEACHBI Ha MOPTAJE AUCTAHIIMOHHOTO
ooyuenus COI'Y http://Ik.nosu.ru/

KosnoxkBuym

KonnokBuymbl HampaBieHbl Ha yriayOJieHHE TEOPEeTUYECKHX 3HaHHIA,
(hopmupoBaHue MPAKTUYECKUX YMEHUU u KOMIIETEHIIUH
oOyuarouxcs, MpeIyCMOTPEHHBIX MpOrpaMMol IucHUIUIMHBL. [lpu
MOJArOTOBKE K KOJJIOKBUYMY HEOOXOJMMO TOBTOPUTH JIEKIIMOHHBIN
MaTepuai Mo u3y4aeMoi TeMe, U3y4uTh MaTepuall, peKOMEHI0BaHHBIHI
npernojaBaTesieM IO CHUCKaM JuTeparypbl. B mpouecce 3ansaTuit
oOpaliath BHUMaHHE Ha MPAKTUYECKOE MPHUMEHEHHWE TEOpUM U Ha
METOJMKY  pElIeHUS  TUIOBBIX  3a7a4  MNpodeCCHOHAIBHON
JIeSITEIbHOCTH.

IIncoMeHHbBIE
JAOMAIIIHUE  3aJaHuf
(KOHCIIEKT)

3HaKOMCTBO C OCHOBHOM H HOHOHHHTGHBHOﬁ HHTGp&TypOﬁ, BKJIIO4Yas
CIIpaBOYHBIC U3JaHUA, 3ap}I6e)KHBIe HNCTOYHHMKH, KOHCIICKT OCHOBHBIX
HOHOH(GHHﬁ, TCPMHHOB, CBCHCHHﬁ, Tpe6y}0mnx 3allIOMHMHAHHUA H
SABJIOINKUXCA OCHOBOIIOJIArarOmpMMM B sro Teme. CocraBiieHHne
KOHCIICKTOB I10 IMTPOYHUTAHHBIM JIMTCPATYPHBIM UCTOYHUKAM H JP.

HpI/I INOATOTOBKE K 3aHATHIO HCO6XOI[I/IMO OpPUCHTHUPOBATLCA Ha
KOHCIICKTBI J'IeKI.[Hﬁ, PEKOMEHAYEMYIO JIUTCPATYPY.

IIo xaxxmoi U3 TeM Il CaMOCTOSTEIBLHOIO HU3Y4YCHUS, IPUBCACHHLIX B
pa60qel71 nporpamme, CICAyeT CHavdalla IpOUUTaTb pEKOMECHIOBAHHYIO
JATCPATYPY U IIpHU HCO6XOI[I/IMOCTI/I COCTaBUTDb KpaTKI/Iﬁ KOHCIICKT
OCHOBHBIX HOHOX(CHHﬁ, TCPMHHOB, CBCI(CHI/IP'I, TpCGYIOH_II/IX
3allOMMHAHUS U SBIISIOMINXCS OCHOBOIIOJIAraloIIUMU B 3TOM TeMe.

I[J'ISI pacIIupCHUA 3HAHUM 1o JUCHUIIIINHC PCKOMCHAYCTCA
HCIIOJIb30BAaTh HHTCpHCT-pCCYpCBII

MNPOBOAWUTL IIOMCK B PA3JIMYHBIX CHUCTCMAX, TAKHUX KakK 06H_II/IC
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MMOUCKOBBIC CHCTEMBI: www.yandex.ru, www.google.ru, a TaKxe
CIICIUAIbHBIE IOHMCKOBBIC  CHCTEMBI: www.chem.msu.su
www.chemnavigator.hotbox.ru .

Koutpoabnas padora
(mucbMeHHas)

Lenb KOHTpOJIbHOM pabOTHI - TpPOBEpKa Pa3BUTHS HABBIKOB,
YCBOEHHUS W 3aKpEIUICHUs Marepuana, IOJY4YEHHBIX NPH H3YyYCHUU
JMCUUIUIMHBL, W BBIMOJHSAETCS CTYICHTaMH 3a0YHOTO OOydYeHHS.
Pabora BBITIOJIHAETCS 110 VH/MBUTyaJIbHBIM 3aJaHUAM
MalIMHOIMCHBIM ~ WJIM  PYKONMCHBIM  TekcToM. Pabora  gaer
BO3MOKHOCTb YCTAHOBHUTH CTEIEHb YCBOCHHsI MaTepHalla U yMEHHUE
IPUMEHSTh 3HAHUS, NIOJy4YEHHbIE NIPU W3Y4YEHUU JTUCUUIUIMHBL. PaboTta
CIIOCOOCTBYET ~OBJIAJICHHIO MaTepuajoM, IPUBUBAET HABBIKU B
CaMOCTOSITEJIBHOM PEIICHUH NPAKTHUECKUX BONPOCOB U B paboTe ¢

JUTEPATYpPOIl.

IK3aMeH

cryaerTtos COI'Y.

OneHka OTBETa Ha JK3aMEHE MPOBOJUTCS B COOTBETCTBUHU C
[Tonoxxennem o OaMTLHO-PEUTHHIOBOM CHUCTEME OIEHKH 3HAHUU

8. OueHouHble cpeAcTBa JJIsl TEKYLIEro KOHTPOJISI YCIEBAEMOCTH, PYOeKHOI

arTecTalmm u HpOMe)l(yTO‘{HOﬁ arrecralum 1Mo uToraM 0CBOCHUusA JUCHUIIJIMHBI.

8.1. OueHoyHbIe cpeacTBa /ISl TEKYLIEr0 KOHTPOJISA YCIIeBaeMOCTH

Ne Komme- 3agaHust AJ151 AMATHOCTHKH C(POPMUPOBAHHOCTH Cceblikn
TeHI A KoOMIleTeH Ui
3aaHusi OTKPBHITOrO0 THUIIA
332[21]-[]/[51 AJIA JTUATHOCTUKHU PA3BUTUA TCOPECTHYCCKUX 3HAHUM
1.| OIIK-2 | SIBnsieTcst JiM SKBUBAJICHT 3JIEMEHTA MOCTOSHHOM BenmunHon? | https://urait.ru/bc
OIIK-8 0de/392314
2.| OIIK-2 Kak paccunTbiBaroTCS MOJSpPHBIE MAcCChl SKBUBAJEHTOB
OIIK-8 | sineMeHTOB, OKCHUJIOB, TUAPOKCHIOB, KUCIOT M COJICH?
3.| OIIK-2 | Kakue coiu Ha3bIBAIOTCSA CPEAHUMH, KHCIBIMH U ocHOBHBIMHU? | http://biblioclub.r
OIIK-8 | Kak oHu nosyyarorcs? u/index.php?page
=book&id=56088
S
4.] OIIK-2 | Kakue cBOMCTBa aTOMa XapaKTepU3YIOT: https://urait.ru/bc
OIIK-8 | a. mopsAKOBBII HOMEp JIEMEHTA B IEPUOJUYECKON CUCTEME; 0de/392314
0. HOMEp nepuoa;
B. HOMEp I'pYIIIbI?
OTBeT NOSCHUTE IPUMEPAMHU.
5.| OIIK-2 [Yem oOBbscHsETCS NEPUOAMYECKOE HW3MEHEHHE BaJICHTHOCTH
OIIK-8 | 271eMEHTOB ¢ yBEJIIMUYEHUEM UX NOPSJIKOBBIX HOMEPOB?
6.| OIIK-2 |V kakux 5JIeMEHTOB CHJIbHEE BBIPAKEHBI HEMETAJITMYECKUe
OIIK-8 | cBoiicTBa:
a) y cepbl WM TeJlypa
0) y KpeMHHUs WIH cepbl?
7. OIK-2 Kakoli Bug XUMHYECKOHM CBSI3M HA3bIBAETCA KOBAJIEHTHON
OIIK-8 | (monsipHOM M HEMOJAPHOI) U HOHHOM? MexXly aToMaMy Kakux
AJIIEMEHTOB OHU 00pa3yroTCs?
8.| OIIK-2 Jaiite xapakTepucTuky sneMenTa Ne26: mojoxeHue B
OHK-S HepI/IOZLH‘IeCKOﬁ CUCTEMEC, CTPOCHUEC 3JICKTpOHHOI>i 000JIOYKH aToMa.
9.| OIIK-2 | DiemenT oOpasyer OKCHJI U THAPOKCH ] am(doTepHoro xapakrepa, B | https://urait.ru/bc
OIIK-8 KOTOPBIX NPOSIBJISIET NOCTOSHHYIO BaJICHTHOCTh PaBHYIO IBYM. 0de/392314
Pacnonoxen o B IV nepuoge nepuonnyeckoii cuctemsl. HazoBure
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9TOT 3JICMCHT.

10 OIIK-2 | Haiite onpenencHus MaccoOBOM JI0JIN, MOJISIPHOU
OIIK-8 | KOHIIEHTpalMy U MOJISIPHON KOHIIEHTPAI[MKM SKBUBAJICHTA.
11 OIIK-2 | Kakue cBoiicTBa B  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
OIIK-8 | peakuusix MposiBISIOT:
a. cepa;
0. cepoBOAOPOI;
B. okcun cepbi(IV);
I. CepHas KucyuoTa?
12| OTIK-2 Kaxo#t 13 MOHOB SIBIIIETCS OKUCIUTENEM MPU B3aUMOJICHCTBUU
OIIK-8 | c Meramnamu:
a. B pa30aBJICHHON CEpHOI KUCIIOTE;
0. B KOHIIEHTPUPOBAHHOMN CEpHOI KUCIOTE?
13 OIIK-2 | B 4em cocTOWT pa3inyue BO B3aUMOJCHCTBHHM METAJUIOB C
OIIK-8 | constHOM M a30THOM KUCIOTaMH?
14 OIIK-2 | Kakas u3 coJjieil CHIbHEE IMOJBEpPraeTcs THApPOIHN3Y: Cylbdar,
OIIK-8 |amerar wu cymbdun amomunHus? CocTaBbT€ HWOHHBIE W
MOJIEKYJISIPHBIEC YPABHEHUS TUPOJIN3a STUX COJICH.
15 OIIK-2 | KakoBa cBsi3b MeXIy TermaoBbiM 3ddexkrtom peakmmu Qp u | https://urait.ru/bc
OIIK-8 | u3smenenueM sutanbiuu AH? 3aBucsat nu teruoBoi addexrt | 0de/392314
peaKkuyu OT IYTH PEaKIu’?
16/ OIIK-2 | Chopmymupyiite 3akoH [ecca. Ilpm Kakumx yCIOBHAX
OIIK-8 cripaBeyiuB  3akoH ['ecca? YUTo Ha3bIBaeTcs TEIMJIOBBIM
ahdexTom peakiun?
17 OIIK-2 Kak peliaercs Bornpoc 0 HaIlpaBJI€HUH CaMOMPOU3BOJIHLHBIX
OIIK-8 | mpomueccoB B HEM30IMPOBAHHBIX CHCTEMAX HA OCHOBE M300apHO-
N30TEPMUYECKOT0 M H30XOPHO-N30TEPMHYECKOrO TOTEHIHAIOB?
18 OIIK-2 | Kaxkas cuctema 6osee yCTOMUMBA: C BBICOKUM HMJIM HU3KHM https://urait.ru/bc
OIIK-8 3HaYCHHEM H300apHO-U30TEPMHUECKOro MOTeHIIMAaa? 0de/392314
19 OIIK-2 KaxkoBa cBs3p MeX/Ty H3MEHEHHEM H300apHO-H30TEPMHIECKOTO
OIIK-8 | moTeHIuMana, SHTAJIBINH U SHTPOIIUH IIPU ITOCTOSTHHOM
Temreparype?
20 OIIK-2 CdopmynupyiiTe IPUHITUT CMEIIEHUS PaBHOBECHIA, HA3bIBAEMBIH
OIIK-8 npuniunom Jle-Illatense.
21 OIIK-2 Kaxk m3mensiercsi KOHCTaHTa paBHOBECHS TIPH YBETUICHUH
OIIK-8 TEMIIEPATYPBL U1l SK30TEPMUUYECKUX PEaKIuii?
22 OIIK-2 | Kax ompenenuTh KOHCTAaHTY PaBHOBECHSI TIPH JIFOOOH TEMITEpaType,
OIIK-8 | eciu u3BecTHa KOHCTaHTA PaBHOBECHS ITPU CTAHIAPTHBIX yCIOBUSX?
23 OIIK-2 | Yto Ha3bIBaeTCA CPEAHEN U UCTUHHON CKOPOCTSAMHM PEAKIINU?
OIIK-8 | YpaBHeHUE peaknuy MepBOTo MOPS/IKa.
24 OIIK-2 | KakoB pu3HYECKHil CMBICI KOHCTAHTBI CKOPOCTH M OT Y€rO OHA https://urait.ru/bc
OIIK-8 | 3aBucur? 0de/392314
25 OMNK-2 | Yro Ha3pIBaeTCS MONEKYISIPHOCTRIO peaknuu? [IpuMepsl MOHO- 1
OIIK-8 | OMMOJEKyISPHBIX PEaKInid.
26/ OITK-2 | Yro Ha3bIBarOT NOPSAKOM peakiun? B kakux ciaydasx https://urait.ru/bc
OIIK-8 OMMOJIEKYIISIpHAs PEAKIIUS ONHUCHIBACTCS YPAaBHEHHEM IIEPBOT0 0de/392314
nopsiaka?
27 OIIK-2 OxapakrepusyiTe KIacCH(pUKaUN T€TEPOreHHbIX IUCTIEPCHBIX https://urait.ru/bc
OIIK-8 CHUCTEM I10 pa3INYHbIM IIPHU3HAKAM. 0de/392314
28 OIIK-2 | Maiite onpenenenne KOJIOMIHONW CUCTEME., https://urait.ru/bc
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OIIK-8 00e/392314
29 OIIK-2 | Yro takoe muodoOHbIe 1 THOGUIBEHBIE JUCIIEPCHBIE CUCTEMBI?
OIIK-8
30 OIIK-2 | Yro takoe munesuia? [Ipuseaure cxemy crpoenus u gopmyay | https://urait.ru/bc
OIIK-8 | munemisl. Kak 3aBHCHT 3HaK 3apsaa KOJUIOMAHOM wyacTuilbl oT | 0de/392314
AJIEKTPOJINTA —CTabunzaTopa’?
3agaHus 1JIsi IMATHOCTHKH Pa3BUTHsI MPAKTHYECKUX YMEHHIl H HABBIKOB
31l OIIK-2 | Yemy paBHa MoJIsipHAs Macca SKBUBaJIEHTa Xpoma B okcuje | https://urait.ru/bc
OIIK-8 | xpoma, coxaepxkamiero 68,42%  xpoma? CocraBbre | 0de/392314
smnupuueckyro ¢opmyiny »storo okcuma. (Orteer: 17,33
r/mMoJ1b; Cr203)/
32 OIIK-2 | I'mapokcuj amiOMHHHS Maccod 7,8 T. TpopearupoBail C
OIIK-8 | a3otHO#l kucioTol maccoil 6,3 r. Omnpenenure MOJSIPHYIO
Maccy SKBUBAJIEHTA TUJIPOKCUIA ATFOMUHUS B 9TOU PEaKIUU U
COCTaBbTE €€ YPABHEHHE.
33 OIIK-2 | B 100 cm® Boasl pactBopuiu 0,82r oprodocdara HaTpus.
OIIK-8 Brriunciute MaccoByro J10J10, MOJIAPHYIO KOHIEHTPALIUIO U
MOJISIPHYIO KOHIIEHTPAIIWIO SKBHBAJICHTA TIOJYYEHHOTO pacTBOpa
(rumotHoCcTh pactBopa 1,02 r/em®) (Oteer: 0,81%; 0,05moib/mm3;
0,15 mMonb/am®).
34 OIIK-2 | Kakoii 00beM pacTBopa opTohochOPHOI KUCIOTHI C MaCCOBOM
OIIK-8 noseit 35% u miotHocThio 1,22 1/cM® moTpedyerces ajis
TIPUTOTOBJICHUS 5 AM> pacTBOpa C MOJISIPHON KOHIICHTpaInekH
sxBuBanedTa 0,15 mons/mm3?
35 OIIK-2 CocTaBbTe ypaBHCHHSI TUCCOIMAITAH CIICAYIOMNX BEIIECTB: HUTPATa
OIIK-8 xkenesa (I11), auTpuTa TUAPOKCOATIOMUHUS, TUTHApPOodochaTa
Kb, ruapokcuaa xpoma (I11). B kakom HampaBieHIH
CMECTHThCSl pABHOBECHE TIPH JI00ABJICHUH THAPOKCHIA HATPHS K
pactBopy ruapokcuaa xpoma (I11)?
36 OIIK-2 | CreneHp aucconuaiyy B pacTBOpe YKCYCHOM KHCIIOTHI ¢ MoisipHor | https://urait.ru/bc
OIIK-8 KoHITeHTparmer s3xBuBasienta 0,1 mois/mm® paBHa 1,3 %. 0de/392314
BplYnCIMTE KOHCTAHTY KUCIOTHOCTH.
37| OIIK-2 | Beiuucnure pacTBOPUMOCTh XJIOpHAA cepedpa B YUCTOM BOJIE
OIIK-8 | uB 0,01 M pactBope HCI.
38 OIIK-2 | B mpuBeeHHBIX pPEaKIUSIX MOJ0EPUTE HOHHO-IIECKTPOHHBIM
OIIK-8 | merogoM cTexuomMeTpuyeckue Kod(pPUIMEHTHI, ompenenure
OKUCIIUTENb U BOCCTAHOBUTEIb, BBIUMCIUTE MOJISIPHBIE MACChI
SKBUBAJIEHTOB OKHUCJIMUTENIE U BOCCTAHOBUTENS, YKAXUTE THUI
OKUCIIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIIUU:
KMnO4+ NaNOz + HoO — MnO2 + NaN0O3 + KOH
Cr2(S04)3 + KBrO + KOH — K>CrOs4 + Bro + KNO3 + H,0
KoMnO4+ H20 — KMnO4 + MnOz| + KOH
As;S3| + H2O2 + NaOH — NasAsO4 + Na;SO4 + H20
39 OIIK-2 | B npuBeleHHBIX peakuUUsAX MOA0epUTe HOHHO-3JIEKTPOHHBIM
OIIK-8 | meTogoM cTexuomMeTpuyeckue KoI(PPHUIIMEHTHI, OIMpeneauTe
OKUCIIUTEIb U BOCCTAHOBUTEIb, BBIUUCIUTE MOJISIPHBIE MACChI
SKBUBAJIEHTOB OKHUCJIUTENIE U BOCCTAHOBUTENS, YKAXUTE THUI
OKHCIUTEIbHO-BOCCTAHOBUTENILHON PEAKIIUU:
P + HCIO4 + H20 — H3PO4 + HCI
H3AsOz + KMnOs + H2SOs — H3AsOs + MnSO4 + KoSO4s +
H>O
40 OIIK-2 | B npuBeNeHHBIX peakuusx NoA0epuTe HOHHO-3JIEKTPOHHBIM
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OIIK-8 | meromoMm cTexuoMeTpuyeckne Kod(pPUIUEHTHI, ompeaenaunTe
OKHCITUTENb U BOCCTAHOBUTEIb, BBIYMCIUTE MOJIIPHBIE MacChI
SKBUBAJICHTOB OKHUCIIUTENS M BOCCTAHOBUTEIS, YKAKUTE THUI
OKHCITUTEIbHO-BOCCTAHOBUTEILHON PEAKIIUH:

CuzS| + HNO3 — CuSO4 + Cu(NO3z)2 + NO + H.0

K2Cr207 + NaClOs + H2SOs4 — Cr2(SO04)3 + NaClOs + K2SO4
+ H,0

41 OIIK-2 | CocraBbTe MOJICKYJISPHBIC M WOHHBIC ypaBHEHHWs ruapoimsa | https://urait.ru/bc

OIIK-8 | ciaemyromux cosel: cynbduaa Kamus, aneratra ammoHus; | 0de/392314
cyiabdara Me, KapOOHATa ATFOMUHHSIL.

42 OIIK-2 |B KkakoM HampaBJICHHA CMECTHTE pPAaBHOBECHE THJIPOJIN3A
OIIK-8 | cynbdara xenesa (I11) npu nodasnenun

a. XJIOPOBOJOPOTHOM KUCIIOTHI;

0. TUAPOKCHUIA HATPHUSL.

43 OIIK-2 | Kakas u3 coueii: HutpaTt cBunna (II) mim aurpar ceunma (I1V)
OIIK-8 | Oyzmer uMeTh B BOAHOM PacTBOPE MPU OJWHAKOBBIX YCIOBUSAX
0O0JIBIIYIO CTENEHb THApOoJIn3a’?

44 OIIK-2 |Ilpu cnuBaHMU BOJHBIX pacTBOpoB xinopuaa xpoma (III) u
OIIK-8 | kapOonata HaTpus oOpa3yeTcsi 0CaJoK THUIPOKCHIA XpoMa
(III). CocraBpTe HOHHBIE W MOJEKYJISpHbIE YpaBHEHUS
peakiuu ero oopasoBaHMsI.

45 OIIK-2 | [IpuBenute dopmyny munemwisl 30158 AgClmoaydeHHOro 1o
OIIK-8 | peakumu AgNOs + KCI = AgCl + KNO3z (mpu wu30bIiTKE
AgNO:3)

®opMbl  padoThl cTyAeHTOB. DOpMbl pabOTHI: KOHCYJAbTAllMH, Ja00PAaTOPHBIC
3aHSTUSL, PEUTUHIOBBIE TECTUPOBAHUSI, CAMOCTOSITENIbHbIE pAOOThI, UHTEPAKTUBHbIC 3aHATHUSI.

Buabl koHTpoJsA: TeKymuid (Ha J1a0OpaTOPHBIX W CEMHUHAPCKUX 3aHATHSAX),
MPOMEKYTOYHBIN (MOIYJIbHOE TECTUPOBAHHUE), HTOTOBBIN (9K3aMeH ).

[IpoBepka kauecTBa YCBOCHMSI 3HAHHMM OCYILECTBISIETCS HE TOJBKO B YCTHOM, HO U B
nuceMeHHoOM ¢opme. [IpoBenenue pasHbIX Mo GopmMe U MO 00bEMY YCTHBIX M MHUChMEHHBIX
paboT AMCUMIUIMHUPYET CTyAEHTa, NaéT MPEero aBaTeIi0 OCHOBAHUS sl OOBEKTUBHOM OLEHKU
3HAHMM KaXJOTO CTyAeHTa IPU BBIBEACHUM CYMMapHOro Oaiia, TO3BOJSET CTYICHTY
MIPEJICTaBUTh YPOBEHb COOCTBEHHBIX 3HAHUU IO MPEAMETY, YBUAETh CBOM CUJIbHBbIE U clabble
CTOPOHBI, YTOOBI YUECTh X MIPH MOJATOTOBKE K IK3aMEHY.

Buibl TekyIero KOHTpoJIs:

a) YCTHBIN ()POHTATBHBIN WM MHAUBUIYyaIbHBINA OMPOC;

0) MIChbMEHHAsI CAMOCTOSITeIIbHAs padoTa;

B) 3alllMTa BBIOJTHEHHOM JTA0OpaTOPHOW pabOTHI;

I') IPOBEpPKa JOMAIITHETO 3aJaHMUS.

ITpoMexyTOYHBIN KOHTPOJIb — TECTUPOBAHUE M0 OTJEIBHBIM pa3/ieiaM AUCIUIUINHEI.

PyOexHbIii KOHTPOJIb OCYIIECTBIsIETCS MO OoJjiee WIM MEHEe CaMOCTOSTEIbHBIM
paznenaM — y4eOHBIM MOJYISM Kypca M MPOBOJUTCSA MO OKOHYAHWM W3YYEHHUs Marepuala
MOMYNii B 3apaHee YCTaHOBIEHHOE BpeMs. PyOeXHbBIi KOHTPOJb MPOBOIUTCS C IENbIO
oTIpeJieNieHUs] KauecTBa YCBOCHHUS MaTepuaia ydeOHOro Moayis, B 1enoM. B TeueHue cemectpa
MIPOBOJMUTCS JIBa TAKUX KOHTPOJBHBIX MEPOTIPUATHS TIO TPAPUKY.

HUToroBslii KOHTPOJb 3HAHWUW 0 AUCUMIUIMHE — DK3aMEH B YCTHOM WJIM MUCBMEHHOM

dopme.
HroroBas ouneHKa 3HAHUM CTYIEHTA, OCYILECTBIISICTCSA 10 HAKOIUTEIBHOW CHUCTEME
CYMMHPOBaHHEM 0aJUIOB, MMOJYYEHHBIX B MPOLIECCE TEKYIET0 U PyOEeKHOTO KOHTPOJIIS
Mertoauka (popMHPOBAHUSA Pe3yIbTHPYIOLIECH OLIEHKH.
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B xopie Teky1iero u pyoexHOTro KOHTPOJIS CTYICHThI MOryT Habpath 0-70 GaruioB:

1 —s1 pyOexnas aTTecTanus - MAKCUMAaJIbHO 35 6aJ1J10B; U3 HUX:

Or 0 no 15 OGammoB (pyOexkHas arrtecTanys) — KOMITBIOTEPHOE TECTHPOBAHWE WU
MMMChbMEHHAsI KOHTPOJIbHAS paboTa;

Or 0 mo 20 GammoB (TeKymias OIlCHKA) — akKkTHBHas paboTa 3a JaHHBIA TEPHOA Ha
CEMMHAPCKUX (MPaKTUUECKUX) 3aHITUAX.

2-51 pyOexxHasi aTTecTalis — MAKCUMAJIbHO 35 0aJ1J1I0B; U3 HUX:

Or 0 no 15 OGamwioB (pyOexkHas arrtecTalys) — KOMITBIOTEPHOE TECTHPOBAHWE WU
MMMChbMEHHAsI KOHTPOJIbHAS PaboTa;

Ot 0 o 20 GayuToB (TeKyIIast OI[CHKA)— aKTHBHAS Pad0Ta 3a TaHHBIHN IMepHoI Ha
CEMHMHAPCKUX (MMPaKTHUECKUX) 3aHITUSX.

Ok3ameH (3J) — makcuManbHO 30 Gasios.

ITo mpeameram, umerommM (OpMY KOHTPOJISL 3a4eT/SK3aMeH, BO3MOXKHO IPOCTABJICHUE
OLIGHKH «3a4TE€HO»/» YIOBJIETBOPUTEIILHO» B COOTBETCTBUM C HaOpaHHOM CyMMO#l 0ayuioB B
ceMecTpe.

CTymeHT wWMeeT TMpaBO ClaBaTh »JK3aMEH B COOTBETCTBUH, €CITU IOJyYCHHBIN
«aBTOMAaTHYECKM» pe3yiIbTaT M0 HaOpaHHOH cymMMe OaiuioB ero He ycrpamBaeT. Eciu ke cTymaeHT
HaOpan Menee 50 6auioB, TO OH O0s3aH CIaBaTh 3a4eT/PK3aMEH B CECCUIO B YCTAaHOBJICHHOM
TOPSIZIKE.

[lepecuer mnomyyenHoir wuroroBoir (O) cymmbl OamsioB MO MpPEeIMETYy B OIEHKY
MIPOM3BOAUTCS TIO MIKaje (Tabnuia):

e «OTIINYHOY - 86-100 OamIoB;

e «xopotioy» - 71-85 6annos;

® «yIOBIIETBOPUTEILHOY - 50-70 6aos,;

e 3auer» - 50-100 OayUtoB.

[IIxaia UTOroBOM akaJIeMHMYECKON yCIIEBAEMOCTH CTYICHTOB

Cucrema ouenoxk COI'Y
®opma Cymma Hazsanmue
KOHTPOJIA 0an0B
86 - 100 OTJIMYHO
OK3aMeH 71-85 XOPOIIO
50-70 YJIOBIICTBOPUTEIHHO
3aud 50-100 3a4TEHO
et 0-50 HE 3a4TEHO

3agaHus 115l CAaMOCTOATEIbHOI PadoThI.
Tembl, pa3aenbl, BbBIHECEHHbIE HA CAMOCTOATEIbHYI0 OAT0TOBKY, BONPOCHI K
NMPAKTHYECKUM M JIA00PATOPHBIM 3aHATHAM; TeMAaTUKA pedepaTHoii padoThbI.

1. Poav u 3nauenue xumuu 8 COBPEMEHHOM 061/14607’1’166. Hpocmble U CJOIMCHblE
eeuecmeda. EauHZ/H/;bl Koiudvecmea eeujecmed. MOJlb, xumuyeckuti 3xeusanenm. OcrogHbie
3aKoHbl Xumuu. 3axon s3Keusaienmos. Pacuem sxeusanenmmuvix macc oA PA3NTIUYHBIX KlACCO6
HeopeaHUu4YeCKux COeOUuHeHUll. 3ﬂ€Kmp0HHbl€ ananozu. HMzmenenus ceoucme XuMu4eckux
2J1eEMEHRMmMOE, nepuoduqecmte UBMEHEHUsL 8ANCHEeUUUX XapakmepucmuKk XuMu4eCKux 31eMenmoe.
ahhexmuenvix paouycog amomos U UOHO8, IHepeUU UOHU3AYUU, CPOOCMEA K IIeKMPOHY,
ANEeKmMpoompuyamejlbHoCniu. Kucromno-ocnosnvie u OKUCIUMETIbHO-60CCMAHOBUMENIbHbLE
C80UCMEA 2/1IEMEHMOE. PeaKl/;MOHHCl}Z cnocobrocms eseuecms.

Bonpocwl ona camonposepku:

1. SIBnsercs nu SKBUBAJICHT DJIEMEHTA MOCTOSHHON BETUIHMHON?

2. Kakx paccuuThIBarOTCSI MOJSPHBIE MAacChl OKBHBAJIIGHTOB DJJEMEHTOB, OKCHJOB,
TUAPOKCHUIOB, KUCIIOT U COJIEi?

3. TlpuBectu mpuMepsl OJTHOOCHOBHBIX, TBYXOCHOBHBIX U TPEXOCHOBHBIX KUCIOT.

4. Kaxkue cosii Ha3bIBAIOTCS CPETHUMHU, KUCIBIMU ¥ OCHOBHBIMU? Kak oHM mosryyatorcs?
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5. Moxer au rupokcu Kanus o0pa3oBbIBaTb OCHOBHBIE COJIH?
6. Kaxkue cBoiicTBa aToma XapaKkTepU3yIOT:
a. MOPSAKOBBIN HOMEP 3JIEMEHTA B IEPUOIUUYECKON CUCTEME;

0. HOMEp TIepHoa;
B. HOMEp T'pyIIIbI?

7. OTBeT NosICHUTE NIPUMEPAMHU.

8. UeM 0OBsICHIETCS IEPUOTUIECKOEC H3MEHEHUE BAICHTHOCTH JIEMEHTOB C YBEITHUCHHEM
UX MOPSAKOBBIX HOMEPOB?

9. VY Kakux 3J€MEHTOB CHJIbHEE BBIPAKEHBI HEMETAIMUECKUE CBOMCTBA:

a) y Cepbl WJIU TEJUTypa;

0) y KpeMHUS U cepbl?

10. Kakoii Bua XMMHUYECKOH CBSI3U HA3bIBACTCS KOBAICHTHOH (MOJISIPHOI M HEMOJISIPHOW) H
HOHHOM? Mex 1y aToMaMH KaKuX JIEMEHTOB OHU 00pa3yroTcsi?

11. Kakue 251eKTpOHBI y4acTBYIOT B 00pa30BaHUN XUMUYECKUX CBS3EH?

12. Kakas cBsI3b Ha3bIBaCTCS BOJIOPOJTHOM?

13. Kak oOpa3yercst KOBaJIeHTHas CBSI3b 110 JJOHOPHO-AKIIETITOPHOMY MEXaHU3MY?

14.  Yto mpexacraBiseT TOHOP U aKLENTOP Ul 00pa30BaHUS XUMUYECKOU CBSI3U?

15. Yro Ttakoe rmbOpuamzanmsi aTOMHBIX opOutanei? Kakue tumbl rubGpummszanuu B
3Haere?

Hnoueudyanvnule 3a0anun no meme:

1 Yemy paBHa MoJIspHAs Macca HSKBHBAJIEHTa XpOMa B OKCHJIE XpOMa, COJEPKAIIero
68,42% xpoma? CoctaBbTe SMIupuueckyio (opmyny storo okcuaa. (Oteer: 17,33 1/MOmB;
Cr203)/

2 T'mapoxcua amroMUHUS Maccoi 7,8 T. mpopearupoBajl ¢ a30THOM KUCIOTOM Maccout 6,3 T.
Onpenenure MOJIAPHYIO Maccy OHKBHUBAJIGHTa TUAPOKCHIA aJlOMUHUS B 3TOH peakuuud u
cocraBbTe ee ypaBuenue. (OTBet: 78 r/MOJIB)

3 Moxer nM  XJIOpOBOJOpOJAHAs KHUCIOTa OOpa3oBbIBaTh KHUCIBIE COJIM  MpHU
B3aMMOJECHCTBUH C OCHOBAHUSAMHU ?

4 DHepreTHUecKOe COCTOSIHUE BHEUTHETO 3JIEKTPOHA aTOMa OMHUCHIBACTCS.

5 Jlaiite xapakTepucTuky »diemeHTa Ne26: TmOJIOKEHHUE B TIEPHOJUYCCKON CHCTEME,
CTPOEHHE IIEKTPOHHOU 000JI0UKH aToMa.

6 DOnemeHT 00pa3zyeT OKCUJ U THIPOKCU] aM(POTEPHOTO XapaKTepa, B KOTOPBIX MPOSBIISIET
MOCTOSIHHYIO BaJICHTHOCTh pPaBHYIO ABYM. PacmomnoxkeH oH B |V mepuone nepuonnmdeckoit
cuctembl. Ha30BUTE 3TOT 3JI€MEHT.

7 Kakue BUAbI XUMUYECKOU CBSI3U B CIEAYIONINX MOJIEKYNIaxX:

a. a3ota;

0. aMMHaKa;
B. pTOpHIA KaIHS;
T. XJIOpUIa aMMOHUS?

8 Hcxons u3 2JEKTPOHHOTO CTPOCHHSI aTOMa Cepbl, OOBSICHUTE 00pa30BaHHUE MOJICKYIbI
okcuaa cepsl (1V). OxapakTepusyiiTe BUABI XHMUYECKOU CBSI3U B HENl.
9 Kakoe cTpoeHHEe UMEIOT MOJICKYJIBI BOJIbI, aMMHaKa U okcua yriepoaa (1V)?
10 . Kakwuie BUABI XUMHUYECKOU CBS3HM B MOJIEKYJIE XJIOpH/Ia TETpaaMMUHAIIMHKA?
11 Kakue cBs3M Ha3bIBAIOTCS CUTMa U MH cBs3aMu? OObSICHUTE Ha MpuMepe 00pazoBaHUs
MOJIEKYJI a30Ta, METaHA U 3T€Ha
2. Cnocoovl evlparicenusn KOJIUYECMBEHHO20 COCMmasa pacmeopos. Bzaummnwvie
nepecuemot KOHYEHMPAUUU PACMEOPOE
Bonpocwl ona camonposepku:
1. Jaiite ompeneneHUs MacCOBOW JOJH, MOJISIPHOW KOHIIGHTPAlMM W  MOJISIPHOM
KOHUEHTPALIUH YKBUBAJIEHTA.
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2. KakoBa cBS3pb MEXKIYy MOJSPHONH KOHIEHTPAIIMM H MOJISIPHOM  KOHIIEHTpAIUU

SKBUBaJICHTA?

3. Kakoii mpouecc Ha3bIBaeTCs IEKTPOJIUTHUECKON AUCCOaneii?
4. Kakue 351eKTpoauThl OTHOCATCS K cliibHBIM? [lepeuncnure ux.
5. Yrto Ha3pIBAETCS CTENEHBIO MUCCOLMAMY U KOHCTAHTOMN Auccomuanun’? B yem cocrout

CXOACTBO U Pa3JIMYUC OTHUX BCIIUYMH?

6. Cwmemenue xumuieckoro pasHosecust (npuHimn Jle-Illarense) Ha mpumepe yroiabHOM

KHCJIOTHBI.

7. UYrto Ha3pIBAIOT BOJOPOJHBIM U T'MIPOKCHIIBHBIM ToKa3zareneM? KakoBbl UX 3HAUYCHUS B

HEUTpPaJIbHOU, KUCIION U IIEJI0YHOU cpenax?

8. Kakue >nexTponnThl Ha3piBaroTCs aM(oTepHbIMU? Kak mponcxoauT ux Aucconuanms?
9. Kakas peaknus Ha3pIBaeTcs TUaAposm3oM? Kakne cosi oIBeprarTes THAPOIn3Y?
10. Kakwe conu Mo ABepraroTcs HeOOpaTUMOMY THIPOITH3Y?

3aoauu ona camocmoamenvhozo peuienun:

1. B 100 cm?® Boaw! pactBopunu 0,82r oprodocdara Harpus. Berumcinure
MacCOBYIO JIOJII0, MOJIIPHYIO KOHIIEHTPAIMIO U MOJISIPHYIO KOHIICHTPALUIO SKBUBAJIICHTA
MOJTy4eHHOTO pacTBopa (ToTHOCcTh pactBopa 1,02 r/em?®) (OtBet: 0,81%; 0,05Mo01B/1M3;
0,15 mousb/nm?).

2. Kakoii 06bemM pactBopa opToochopHOM KHUCIOTHI ¢ MaccoBo# aonen 35%
U MIOTHOCTHIO 1,22 1/cM® moTpedyeTcst Al IPUTOTOBIIEHUS 5 M pacTBOpa ¢ MOJISIPHOM
KOHIIeHTparume skBuBanenta 0,15 moms/am>?

3. CocraBpTe ypaBHEHHs IUCCOIMAIMH CIEAYIONUX BEMIECTB: HHUTpaTa
xkenesa (I1l), auTpuTa THAPOKCOATIOMHUHMS, IUTHApOodochaTa Kaablus, THAPOKCHIA
xpoma (ll1l). B kakom HampaBJeHMH CMECTUTHCS pPaBHOBECHE TIpH J00aBJICHUU
THIPOKCHIA HATPHUS K pacTBopy ruapokcuaa xpoma (111)?

4, CreneHp JMCCOIMALMA B PAaCTBOPE YKCYCHOM KHCIOTHI C MOJIIPHOM
KoHIeHTpammen skBuBaieHta 0,1 mons/mm® paBHa 1,3 %. Berunciaure KOHCTaHTY
kucnotHocTu. (OTBeT 1.69 * 107°)

5. Berancnute pPH pacTBOpoB ¢ MossipHO# KonueHTparmeii 0,01 mons/ mam®
CJIETYIOIIMX BEILECTB:

a. XJIOPOBOJIOPOIHOM KUCIIOTHI;

0. TUAPOKCHUIA KA,
B. YKCYCHOM KHCIIOTBI;
r. ruzapokcuaa ammonus (Ko =1,8 « 10°)
(OtBer: 2; 12; 3,37; 10,63.)
6. Brruuciaure pactBopuMocTh Xjopuia cepedpa B unctoi Boge u B 0,01 M

pactBope HCI.
(OtBer: 1,33 + 10®° mons/ am?); 1,78 « 1071%) mons/ av2.

7. CocraBbTe MOJEKYISApHbIE U MOHHBIE YPABHEHUS TMIPOJIN3A CIETYIOIINX
coJieif: cyab(uia Kauus, aeraTra aMMOHUS; cylib(aTa Meu, KapOoOHaTa aTFOMUHMSL.
8. B kakoMm HampaBleHHM CMECTUTE paBHOBECHE THIpoJu3a cyibdara

xenesa (111) mpu gobaBnenun
a. XJIOPOBOJOPOTHOM KUCIIOTHI;

0. THAPOKCHU A HATpUA.

9. Kakas u3 coneit: aurpat csunna (1) unu vutpar ceunna (1V) 6yner umetsb
B BOJIHOM PacTBOPE MPH OJMHAKOBBIX YCIOBHIX OOJIBIIYIO CTENEHb TUAPOIHn3a?
10. IIpu cnuBaHuu BoaHBIX pacTBOpoB xjopuaa xpoma (Ill) u kapbonara

HaTpusi oOpasyercsa ocanok ruapokcuaa xpoma (lll). CocraBpTe HOHHBIE U
MOJIEKYJISIpHBIE YPaBHEHHUS PEaKkLUu ero o0pa3oBaHusl.

8.2. Ounenouynble cpeacTBa VI NPoOBeeHUs Py0e:KHOM aTTecTaluu
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IToaroroBKa K NPOMEKYTOYHOM aTTeCTALUU
[Ipu moAroToBKE K MPOMEXKYTOUHOM aTTECTallMd HEOOXOJMMO MOBTOPUTH PO IEHHBIN

Marepuag B COOTBETCTBMM C Y4YeOHOM HporpaMMoi, IPUMEpPHBIM II€PEYHEM BOIIPOCOB,
BBIHOCSIIIUXCS Ha OK3aMEH/3a4eT. PeKOMEHIyeTcs WCMOiIb30BaTh KOHCIEKTHI JICKIHA U
HUCTOYHUKH, MNCPCUUCIICHHBIC B CIHMCKC JIUTCPATYpPhLI B pa60qel71 nporpamMme JUCHUIIIMHEBI, a
TaKKe PECYPCHI AMEKTPOHHO-OMOIMOTEUHBIX cucteM. Creayer oOpaTuTh 0cob0e BHUMaHUE Ha
TEMBl Y4€OHBIX 3aHSTHH, MPOIYIICHHBIX MO pa3HbIM NMpuyrHaM. [Ipr HEOOXOIUMOCTH MOXKHO
00paTUTHCS 32 KOHCYJIbTAIlMEH U METOINYECKOM MMOMOIIBIO K ITPETIOIaBaTEIIo.

BOITPOCHI JIJISI HIOATOTOBKH K PYBEXHOM KOHTPOJIbBHOM PABOTE

1.

RHOo~NoOa~LN

18.
19.
20.
21.
22.

23.
24,
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

0.
. Knciele m ocHOBHBIE COJTH
12.
13.
14,
15.
16.
17.

Oxcuppl. Knaccudukaiius 1 HOMEHKIATypa OKCUIOB. XUMHUYECKHAE CBOMCTBA KUCIIOTHBIX
OKCH/IOB.

XHWMHUYECKHE CBOMCTBA OCHOBHBIX OKCHJIOB
XuMH4ecKkue cBocTBa aM()OTEPHBIX OKCHJIOB
Kucnotsl. Knaccudukanust 1 HoMeHKI1aTypa KUCIOT
XHUMHUYECKUE CBOMCTBA KUCIIOT

OcHoBanus. Knaccudukaius ocHOBaHUN
XHWMHUYECKUE CBOMCTBA OCHOBAaHUI

AmpoTepHbIe THAPOKCUIBI, UX XUMUYECKUE CBOMCTBA
Conu. Knaccudukanus 1 HOMEHKJIaTypa coJiei
XHWMHUYECKUE CBOMCTBA COJIEH

3akoH coxpaHeHus1 Macchl. OCHOBHOE COJIEpyKaHUE aTOMHO-MOJICKYJISIPHOTO yIEHUS
[IpocToe BemecTBO U XUMUYECKUN STIEMEHT

3aKOH MOCTOSIHCTBA COCTaBa. 3aKOH KPaTHBIX OTHOIIECHUI

MonspHuas macca. KonndecTBo BelecTBa

3akoH 00BEMHBIX OTHOIICHUH. 3akoH ABoraapo. HopMansHbie yCnoBus

YHuBepcanbHbld  Tra3oBbli  3akoH. 3akoHbl  ['eii-JItoccaka,  boins-Mapuortra,
MenneneeBa-Kinaneitpona

[Tonarue sxBuBanenTa. akTop SKBUBAJEHTHOCTH. 3aKOH SKBUBAJICHTOB

Crpoenue atoma

DHEpPreTUYeCcKOe COCTOSIHUE IEKTPOHA B aTOME

KBanToBBIE UnCIa

[Ipunuun Ilaynu. OnexkTpoHHass CTPYKTypa aTOMOB M NEpPUOJUYECKAs CHCTEMa
3JIEMEHTOB

N3oToms

KoBanenTHas cBsi3b. MeTo1 BaJIEHTHBIX CBS3€EH

HenonsipHas u nossipHasi KOBaJICHTHAs CBSI3b

CrniocoObl 00pazoBaHusl KOBAJEHTHOH CBSI3U

MeTto1 MOJIEKYISIpHBIX OpOUTaseit

HonHas cBsizb

Bonopoanas cBs3b

OKHCANTENHEHO-BOCCTAHOBUTENIBHBIE TIPOIECCHl. MeTo/1 AJEeKTpOHHOTO OanaHca. Meron
MOJIYPEAKLIUI

DIEeKTPOIN3 PACTBOPOB U PACIIIABOB COJIEH

KaroHbie mponecchl npu 31eKTpoJIn3e

AHOJHBIE MPOLECCHI MPHU AIEKTPOIIU3E

Mertamibl. Pu3nuecKkre 1 XUMUYECKHUE CBOMCTBA METAIIIIOB

lanorensl. dusnyeckue U XMMHUUYECKHE CBOMCTBA rajoreHoB. ['aloreHoBoJOpoaHbIE U
KHUCJIOPOJICOAEPKALTUE KUCTOThI

INPUMEPHBIE TECTOBBIE 3AJIAHUSA
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VYKaXuTe peakiiuu, KOTOPbIE MOTYT ObITh MPAKTHYECKH OCYIIECTBUMBI.
NaCl + Ba(NO3)2 =

CuSO4 + NaOH =

KNOs + NaOH =

CaClz2+ Cr(OH)3 =

Omnpepenure, KaKUe PEakiiii OTHOCITCS K PEAKIIMsIM HOHHOTO OOMEHA.
2A1(OH): = A1,03 + 3H.0O

Fe + CuSO4 = Cu + FeSOq4

2AgNOs = 2Ag + 2NO2 + O2

BaCl; + KoCO3 = BaCOs + 2KC1

OHpe)IeJII/ITe, KaKn€ p€akKiuu HEBO3MOXKXHO OCYIICCTBUTD.
2KNO3 + CuSO4 = Cu(NO3), + K>SO4

HC1 + NaOH = NaCl + H.0

NazS + ZnCl, = ZnS + 2NaCl

Ca(NO3), + Na,CO3 = CaCO3 + 2NaNOs

KaxunenscoiennoaepraroTCArugpoansy:
KC1

BaSO4

Na>COs

CaCl.

PactBopbI KakuXx coseil UMEIOT HERTpaIbHYIO peakiuio cpenbl (pH = 7)?
NaxS

FeCl,

CuSOg4

Kl

C HanbobIIIeH CKOPOCTHIO MMPU KOMHATHOM TeMIIEpaType MPOTEKAET PEaKIusl B3aUMOICHCTBHS:
yIJIepo/ia ¢ KHCIOPOJIOM;

JKese3a ¢ paCTBOPOM YKCYCHOW KHCIIOTHI;

’Kese3a ¢ COJISTHOM KUCIOTOM;

PacTBOPOB T'UIPOKCHUA HATPUS U CEPHOM KUCIIOTHI.

C 60J‘II>I_HCI71 CKOPOCTBIO UACT BBaHMO,Z[efICTBHe COJITHOU KUCJOTEI C:
Cu

Fe

Mg

Zn.

B xakoii cxeMe MOKHO OCYHICCTBUTD NPCBpALICHUA C TIOMOIIBIO BOJbI 1 a30THOH KHUCIIOTEI?
K:0— KOH— KNOs;

CuCl, — Cu(OH)2 — Cu(NOs)z;

ZnSO4— Zn(OH)2 — Na2ZnOy;

CaSOs— Ca(OH)z - Ca(N03)2;

Coutb cocraBa Fe(OH)2NO> numeer Ha3BaHue:
THJIPOHUTPUT XKelle3a;

THJIPOKCOHHUTPAT JKeJle3a,
JMTUAPOKCOHUTPAT XKelle3a;
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AUTUAPOKCOHUTPUT KEJIC3A.

B xakom pAay XUMHUYCCKHUE DJJICMCHTLI PACIOJIOKCHBI B HOPAAKE BO3paCTaHHUA HX ATOMHOI'O
panuyca

Li, Be, B, C,

Be, Mg, Ca, Sr,

N, O, F, Ne,

Na, Mg, Al, Si

C yBenmuyeHHWEM 3apsiia SApa OKHUCIWTEIbHBIC CBOWCTBA ATOMOB XHMHYECKUX JIIEMEHTOB
TPETHETO TIePH0/Ia

YCHIINBAIOTCS

ocJ1abeBaroT

HEC UBMCHSIOTCSA

N3MCHAIOTCA HCpI/IOJII/I‘-IeCKI/I

XuMudeckasi CBSI3b B OpoMu/Ie Kamus
KOBAJICHTHAs HEMOJISIpHAs,
KOBAJICHTHAs MOJISIPHAs,
MeTauIndecKas,

HOHHAS

CreneHb OKUCICHHSI, PaBHYIO +3, JKeJIe30 UMEET B COCTNHCHHH:
Fe(N03)2,

FeCl,,

Fe2(S04)s,

K2FeOa.

HaunmeHsinm 3Ha4eHUEM OHECPIMU MOHHU3AIUMN aTOMAaCpEan MMPUBCACHHBIX 3JICMCHTOB 06J1az[aeT
OJIEMEHT C MOPAAKOBEIM HOMEPOM:

26;

56;

30;

82.

ITpu snextposnmse Boanoro pacrBopa KClua karome Bbimensercs:
KaJlui,

XJop,

BOJIOPOI,

KHUCJIOPO/I.

XKecTkocTh BOJIbI ONIPEAENSIETCS] IPUCYTCTBUEM HOHOB:
KaJus,

KaJbIus,

HaTpHs,

aMMOHHUSL.

B ManuHOBGBIH IIBET OKPAIIUBAIOT IJIaMsI HOHBI:
1e3us,

KaJus,

HaTpHsl,

JIATHSL.
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B FI/IZ[pOKCOKOMHJIeKcaX JINTAHOOM SBJISICTCA:
BOJIA,

OH,

CO,

CN-.

[Tpy HOPpMAITEHBIX YCIOBHSX 8 T KUCIOPOa 3aHUMAIOT 00bEM:
1,

22,4 n,

11,2 n,

5,6 1,

B 15 mu Boab! pactBopuiu S r conu. [lomyunnm pacTBOp ¢ MacCoBOM AOJIEH:
25 %,
20 %,
30 %,
15 %.

8.3. IIpomeKyTOYHBbIN KOHTPOJIb 3HAHUI, YMEHHH U HABBIKOB

[IpomMeXyTOUHBIM KOHTPOJIb - UTOTOBasi OLIEHKA 3HAHUM CTYAEHTA, OCYIECTBISAECTCA 10
HAKOIUTEJIBHON CHCTEME CYMMHpPOBAHHMEM OalljioB, MOJYYEHHBIX B MPOIECCE TEKYIIero u
PYOEKHOTO KOHTPOJISL.

dopma IpOMEKYTOYHOTO KOHTPOJISI — IK3aAMEH.

[IpoBenenue TeKyero ¥ NPOMeKyTOYHOTO KOHTPOJIS MO AUCLMILTUHE OCYLIECTBIISIETCS
B cooTBeTCTBUU ¢ «llonokeHHeM o OallTbHO-PEUTHHTOBON CHCTEME OIICHKUA YCIEBAEMOCTH
CTYACHTOB JUIsl HallpaBJIeHWH OakalaBpuaTa U crernuanuTeTa (peaepaabHOr0 rocyAapcTBEHHOTO
OrO/PKETHOTO 00pa30BaTEIBLHOTO YUYPEXKICHUs BhIciero oOpasoBanus «Ceepo-OCeTHHCKUN
rocynapcTBeHHbli yHuBepcuTeT MMeHUM Kocra JleBaHoBnua XeTarypoBa», YTBEPKICHHBIM
npukazom pekropa ot 01.10.2021 r., Ne 226.

IMPUMEPHBIE BUIETHI K 9K3AMEHY

BUJIET Ne 1
1. Oxcupapl. Kimaccudukanusi 1 HOMEHKIATypa OKCHIOB.
2. OCHOBHBIE MOHATHUS U OMPEICICHNUS XUMIUUYECKON TePMOAUHAMUKH

3. Hammcare ypaBHEHMs peakiMil THIPOJH3a B COKpPAIlEHHOM MOHHOM BHJE U YKa3aTh,
KaK B pe3y/ibTaTe IUAPOJIM3a U3MEHUIIACh peakius cpenbl pH B pacTBopax cieayromux
coneii: K2C03, NaClO, CuCl,, FeCls, NaHS, NazAsQs, KH2P04, NaHSO03

4. Ckonpko MUILTHIUTPOB 96 %-nHoro (o macce) pactBopa H2SO4 (p=1,84 r/mit) HyXHO
B3STh )1 npurotoByienus 1 i 0,25 H. pacTBopa?

BUJIET Ne 2

1. Xwumuueckue cBOICTBAa KUCIOTHBIX OKCH/IOB.

2. 3akoH ['ecca. Pacuer sHTanbpnuit peakiuii.

3. Hammcarpe ypaBHeHHs peakiuii THIpOJIM3a B COKPALIEHHOM MOHHOM BHJIE U yKa3aTb, KaK
B pe3yJbTaTe THAPOJM3a W3MEHWIAch peakius cpeasl pH B pacTBopax cClieayrOmuxX
cojieil: HUTpar Hatpus, dochaT HATpus, CyIbPHUI Kalus, HUTPAT ATIOMHUHUS, HUTPUT
Hatpus, propun pryru(ll), aurpar xenesa (I11), anerat xanpus
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4. Jlo xkakoro oObema cieayer pazdoaButh Bojou 2,4 1 1,6 H pactBop HC1 ans nomydenwust

0,25 u. pactBopa?

N

BUJIET Ne 3

XVMHYECKUE CBOMCTBA aM(DOTEPHBIX OKCHJIOB.
3aBUCUMOCTb CKOPOCTH PEAKIIMHU OT KOHIIEHTPAILIMU PEarupyroinx BEIecTB.

3. Hammcare ypaBHeHHS peakiyii THAPOJM3a B COKPAIICHHOM HOHHOM BHJE M YKa3aTh,
Kak B pe3yJIbTaTe IHIpOJin3a H3MEHIIACh peakius cpeibl pH B pacTBopax clieayronux
COJIeH: HUTpAT HaTpus, HUTpAT MEAW, Cyab(UT Kaiusd, KapOoHAT aMMOHHS, aleraT
KaJusl, XJOpUJ aMMOHHUS, KapOOHAT HATpuUsl, HUITPUT aMMOHUS

4. Yemy paBHa mnporeHTHas (10 macce) koHrnenrpamus HxS0s B ee 10 H. pactBope (p =

1,29) ?

Iloxa3zareau u KPUTEPHUHA OLICHUBAHUA KOMIIeTeHIIMii Ha Pa3/IMIHBIX 3Tallax ux
(l)OpM]/IPOBaHI/Iﬂ, ONMUCAaHHUEC IKAJ OCHUBAHUSA

YpoBeHnb chopMHPOBAHHOCTH KOMIIETEHIIUMH

«MUHHAMAJIbHBIA
YPOBeHb
He JOCTHTHYT»
(menee 5006a110B)

«MHUHAMAJLHBIA
YPOBEeHb»
(50-70 6a/1;10B)

«CpenHuii ypoBeHb»
(71-85 6as10B)

«BbICOKHiT ypOBEHb»
(86-100 6an10B)

Komnemenyuu ne | Komnemenyuu Komnemenyuu Komnemenyuu
copmuposanbi. copmuposanbi. copmuposatbl. copmuposabi.
3HaHUA orcyrcTBytoT, | CopmupoBanbl 6a3oBbie | 3HAHUS obmmpHble, | 3HaHUA TBEp/IBIE,
YMEHHMS ¥ HaBBIKH HE | CTPYKTYpbI 3HAHHM. CHCTEMHBIE. apryMeHTHPOBaHHbIE,
copMupoBaHsI. YMenus pparMeHTapHbl ¥ | YMEHUS HOCAT | BCECTOPOHHHE.
HOCST  PENpONYKTUBHBIN | PENpPONYKTHUBHBII Ymenuns YCHELHO
XapakxTep. XapakTep, IPUMEHSIOTCS K | IPUMEHSIOTCS K PEIICHHIO
JleMoHCTpUpYyeTCs PpELIEHHIO TUNOBBIX | KAK THUIOBBIX, TaK U
HU3KHI YPOBEHb | 3aJaHUU. HECTaHJAPTHBIX
CaMOCTOSITENIEHOCTU HemoHcTpupyercs TBOPUYECKUX 3aJaHUM.
MIPaKTHYECKOT0 HaBbIKA. JIOCTaTOYHBIN ypoBeHb | JleMOHCTpUpyeTcst
CaMOCTOSTETBHOCTH BBICOKHI YPOBEHb
YCTOWYHBOTO CaMOCTOSITEIIBHOCTH,
MPaKTHYECKOr0 HAaBbIKA. BBICOKAsi  aJlallTUBHOCTh
MPaKTHYECKOr0 HABBIKA
OnucaHue KpuTepHeB OLeHUBAHUS
Obyuarommuiics OObyuarommuiics OO6yuatormmiics OO6yuatommiics
JIEMOHCTPHPYET: JEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHPYET:
- CYIECTBEHHBIE NMPOOENBI | - 3HAHMSA TEOPETHUUYECKOTO | - 3HAHHE M IOHHUMaHHE | - [NTyOOKHE, BCECTOPOHHHE
B 3HaHMAX  ydeOHOro | MaTepuaia; OCHOBHBIX BOTPOCOB | ©  apryMEHTHPOBAHHBIC
MaTepHana; - HETONHBIE OTBETHl Ha | KOHTPOIMPYEMOro o0beMa | 3HaHHS  MPOTrPAMMHOTO
- JIOITYCKAIOTCSI | OCHOBHBIE BOIIPOCHI, | MPOrPaMMHOTO MaTepraa;
MIPUHIUHATbHBIE OIINOKH B OTBETE, | MaTepHana; - TOJHOE  ITOHWUMAaHHE
OMIMOKM TpH OTBETE HA | HEJOCTATOYHOE - TBEppIC 3HaHUA | CYIIHOCTH M B3aUMOCBS3H
OCHOBHBIE BOIPOCHI, | TOHIMaHHE CYIIHOCTH | TEOPETHYECKOTO paccMaTpuBaeMbIX
OTCYTCTBYeT 3HAHHE U | W3JIaraeMbIX BOIPOCOB; MaTepuana. MPOLIECCOB W SIBJICHWH,
TTOHUMaHHe OCHOBHBIX | - HEyBEepEeHHbBIE U | -CIIOCOOHOCTH TOYHOE 3HAHWE OCHOBHBIX
TIOHSITHH 1 KaTeropuif; HETOYHbIE  OTBETHl HA | YCTaHaBIIMBATh W | MOHATHH B paMKax
- HETIOHMMaHHE CYIIIHOCTH | JOTOIHHUTEIbHBIC OOBSCHSTH CBsI3b | OOCY)KIJaeMBIX 3aJlaHNi;
JIOTIOJTHUTEIIEHBIX BOIIPOCHI; NPakTUKH ®W  TEOpHH, | - CIIOCOOHOCTD
BONIPOCOB B paMKax | - HEJIOCTATOYHOE | BBISBJIATH MPOTHBOPEYNS, | yCTAHABIHMBATDH "
3aJ1aHui; BIQJICHUE  JINTEPATYpOW, | MpoOIeMbl W TEHJCHUMH | OOBSICHATH CBSI3b
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- OTICYyTCTBHE yMEHUS | PEKOMEHIOBAHHOMN pa3BUTHS, MIPAKTUKA ¥ TCOPHH;
BEITIOJTHATH TPAKTHYCCKHUE | MPOrPaMMOi - TIPaBUIBHEIC "l - JIOTHYECKH
3a1aHus, JUACIUIIIAHEI, KOHKpETHEBIE, 0e3 TpyOBIX | MOCIEq0BaTEIBHBIC,
MIPETyCMOTPCHHBIC - yMmeHHe 0e3 TpyOBIX | OMHOOK, OTBETHI  HA | COAEp)KATCIBHBIC,
TIPOTrpaMMOoit OIIHOOK pemiaTth | TOCTaBIICHHBIC BOIPOCHI, KOHKpPETHEIS u
JACIIATIIAHEI, MpakTHYCCKHe  3aJaHus, | - yMEHHUE pelaTh | MCYCPIBIBAIOIINEC OTBETHI
- OTCYTICTBHE TOTOBHOCTH | KOTOpBIC CIIEAyeT | MpPaKTHUYSCKUE  3aJaHWs, | Ha BCE 3aJIaHUs, a TaKKe
(cocobHOCTN) K | BBIIIOJIHHUTG. KOTOpHKIC CIIEAYET | OMOTHHUTEIBHBIC
MUCKYCCHM W HH3KYIO BBITIOJIHHTE; BOIPOCHI FK3aMEHATOPA;
cTeneHb KOHTaKTHOCTH. - BJaJE€HHE OCHOBHOM | - YMEHUE pemaTh
JUTEPATYPOH, MPAKTUICCKUC 3aaHNS;
PEKOMEHI0BaHHOM - cBOOOTHOE
MPOrpaMMOoit HCIIONBL30BaHUE B OTBETAX
JIACIMILIAHEL Ha BOIPOCHl MaTEPHAIIOB
- HaIW4Yhue COOCTBEHHOW | PEKOMEHOBaHHOM
00OCHOBAaHHOM  ITO3HMIIMM | OCHOBHOM u
o 00CYXTaeMbIM | JTOTOJHUTEIEHON
BOIPOCaM. JIUTEPATYPHL.
Bo3MOXHBI
HE3HAYHUTELHEIE
OFOBOpKI/I U HCTOYHOCTH B
paCKprTI/II/I OTACIIbHBIX
MIOJIO’KEHUI BOIIPOCOB,
HpI/ICyTCTByCT
HeyBepeHHOCTL B OTBCTaXx.
Onenka Onenka Onenka Onenka
«HEYJTOBJIETBOPUTEIHHO «Y/IOBJIETBOPUTEJIHLHO «XOPOII0» «OTJIMYHO»
»

9. Yu4eOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0ecTeyeHne JUCHUNINHBI (MOIYJIs)
a) OCHOBHAas JiUTeparypa:
1. Jlyneiiko, T.I'. BBenenue B o6myto xumuio : yueOHuk / T.I'. Jlymetiko ;FOxHBII

(dbenepanbHBI  YHUBEPCHUTET,
dbenepanbublii  yaHuBepcurer, 2010.

- 232 c.

Xumudeckuit  GakymbTeT. —

PocroB-na-Jlony
— Pexxum noctyma: mo moamucke. —

IOxub1i
URL:

http://biblioclub.ru/index.php?page=book&id=241121

2. OOmas u Heopranu4deckas xumus : yaeoHoe nocodue / B.B. Jlenucos, B.M. Tananos,
N.A. lenucosa, T.U. [IpoBoBo3oBa ; noa pea. B.B. Jlenucosa, B.M. TamanoBa. — PocToB-Ha-
Hony : ®ennkce, 2013. — 576 c. : un., cxeM., Tadbn. — (Beiciiee oOpa3oBanue). — Pexxum nocryna:
no moxnucke. — URL: http://biblioclub.ru/index.php?page=book&id=271598

3. Mudraxosa, H.III. Obmas u Heopranuyeckas xumusi : yue6Hoe mocobue / H.III.
Mudraxosa, T.I1. [lerpoBa ; nox pea. A.M. Ky3znenosa ; MuHuctepcTBO 00pa3oBaHus U HAYKH
Poccun, Kazanckuii HalMOHAIBHBIN HCCIENOBATEIBCKUN TEXHOJOTUYECKUH YHHBEPCHUTET. —
Kazanp : Kazanckuil HaydHO-UcCleqoBaTenbCKuil TexHonorndeckuii ynusepcuter (KHUTY),
2017. — 408 c. : Tabm., cxeM., wi — Pexum pgoctyma: mno mnoamucke. — URL:
http://biblioclub.ru/index.php?page=book&id=560885

4. CemenoB U. H., Xumus: Yuebuuk st By3oB / Cemenos W. H., Ilepdunosa U. JI. -
CII6. : XUMU3JAT, 2017. - 656 c. - ISBN 978-5-9388-291-5 - Tekcr : anextponHslii // 9bC
"KoHcynpTaHT cTyaeHra" : [caiT]. - URL
https://www.studentlibrary. ru/book/ISBN978593882915 html

5. TI'mmnaka, H. JI. OOmas xumus B 2 4. Yacte | : y4eOHUK Ui aKaJeMHUYECKOTO
OakanaBpuata / H. JI. I'munka ; mox penakuueii B. A. [lonkoBa, A. B. babkoa. — 19-e u3g.,
nepepab. u gom. — MockBa : WznmatenbctBo IOpaiit, 2016. 364 c. (bakanasp.
Axanemuueckuii kypc). — ISBN 978-5-9916-7398-3. — Tekcr : snextponHsiii / 9bC IOpaiit
[caiiT]. — URL: https://urait.ru/bcode/392314

6. @.A. Araesa JlabopaTtopHblif MPaKTUKYM IO XUMUH.- Brnanukaskas, 2013

0) AOMOJIHUTEIbHASA JINTepaTypa:


http://www.consultant.ru/
http://biblioclub.ru/index.php?page=book&id=241121
http://biblioclub.ru/index.php?page=book&id=271598
http://biblioclub.ru/index.php?page=book&id=560885
https://www.studentlibrary.ru/book/ISBN978593882915.html
https://urait.ru/bcode/392314
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1. CumopoB B.U., O6mas xumus : YueOonwk / CumopoB B.U., Ilnaronoa E.E.,
Huxudoposa T.I1. - M. : UznarensctBo ACB, 2013. - 272 c. - ISBN 978-5-93093-886-9 - Tekcr
anektpounsd  //  OBC  "Koncymprant  crymenta" @ [caiit]. - URL

https://www.studentlibrary.ru/book/ISBN9785930938869.htm

2. Jlunuu P.A., CnopaBouHuK 1o o0mei u Heopranmdeckoi xumuu / Jluaun P. A. - 2-e
u3 M., uctp. u jgomn. - M. : KomocC, 2013. - ISBN 978-5-9532-0465-1 - TekcT : 351eKTpOHHBIH //
9BbC "KoHcynpTaHT cTyaeHra" : [caliT]. - URL
https://www.studentlibrary.ru/book/ISBN9785953204651.html

2. Bocrpukosa H.M., Xumus : yue6. nocodue / Bocrpukosa H. M. - Kpacnospck : COY,
2016. - 136 c. - ISBN 978-5-7638-3510-6 - Tekct : snekrponnsni // ObC "KoncynbranTt
crynenta" : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785763835106.html

3. Cracp, H. ®. CnpaBouHuk 1o o0Iell 1 HEOPraHUYECKOH XMMHH : y4eOHOE Mocooue
it ipukJagHoro O6akanaspuata / H. @. Crace. — 4-e uzn. — Mocksa : U3mparensctBo FOpaiit,
2016. — 92 c. — (YuuBepcutersl Poccum). — ISBN 978-5-9916-6523-0. — Tekcr
anextpouusii // DBC FOpaiit [caiit]. — URL: https://urait.ru/bcode/389205

B) mporpamMMHoe odecnieueHue 1 UHTepHeT-pecypchbl
ObecrieyeH  J1OCTym K  COBpPEMEHHBIM  MpodeccHoHaIbHBIM ~ 0a3aM  JIaHHBIX,
MH(OPMAaLMOHHBIM CIPAaBOYHBIM U MOUCKOBBIM crucTemMaMm (Oubmuoreka COI'Y):
— DrexTpoHHas 6ubnuoreka y4eOHBIX MaTepHuaIoB 1o
xumunhttp://www.chem.msu.su/rus/elibrary/
—  Xwumnueckuit noptan Chemport.ruhttp://www.chemport.ru
— Hayuno-nmonynspHblii sxypHan «Xumus v xu3uby  https://www.hij.ru  Mendeleev.info
— 0 xuMuU 1 Xxumukax https://mendeleev.info/
— Caiit aucranimonHoro ooydenus COI'Y http://Ik.nosu.ru/
IBC «YuuBepcurerckas omoauoreka ONLINE» — oGecneunBaer moctynm Kk Hambosiee
BOCTpEOOBaHHBIM MaTepHaiaM y4eOHOW W HAYYHOU JIMTEPATYPhI 110 BCEM OTPACIISIM 3HAHHUHA OT
BEIYIIMX POCCUMCKUX W3JaTeNbCTB. Pecypc coAepKuUT y4eOHHWKH, Yy4deOHBbIE MOcoOus,
MOHOTrpaduu, MEPUOJUYECKHE H3IAHMSI, CIIPABOYHUKHU, CIOBApH, SHUUKIONEINH, BUACO- U
ayuoMaTepuabl, WUTIOCTPUPOBAHHBIE U3AHUS [0 UCKYCCTBY, XYIO>KECTBEHHYIO JIUTEPATYPY
U B Hacrosiee Bpems coaepxkuT noutu 100 Teic. HAUMEHOBAHMIA.
TpeGyetcs peructpanusi.
. IbC «HayuHnasi 3jiekTpoHHast Oudamoreka eLibrary.ruw» — kpynseitmas B Poccun
AJIEKTpOHHAsT OMONMOTEeKa HAaydHBIX MyONMKaluii, obiagaromias OOraTbIMU BO3MOXKHOCTSIMHU
MOUCKA U aHallM3a HaydyHOU MHOpMaIK, 00ecednBaeT POCCHICKUM yUEHBIM AJIEKTPOHHBIN
JIOCTYIl K BEAYIIMM HWHOCTPaHHBIM HAayYHbIM M3JaHUAM. Ha cerogHs mNOCEeTUTENIM
eLIBRARY.RU noctynHsl pedepaTsl U MosiHbIE TEKCThI 0ojiee 38 MIH Hay4HBIX IMyOIMKaLMH
U MaTEHTOB, B TOM YHCIIE IEKTPOHHBIE Bepcuu Ooiiee 5600 poccHiiCKMX HayuYHO-TEXHUYECKUX
KypHanoB. Csbimie 4500 poccHUHCKUX HaydHBIX JKYpHAJOB pa3MELIeHbl B OeCIIaTHOM
OTKpBITOM JocTyme. CaMocToATeIbHas perucTpaus Ha caiirte.

. YHuBepcanbHasi 0a3a nannbix East View — mnonHotekctoBblld Joctyn kK 80
HauMEHOBaHUAM HayuHbIX xypHanoB. Jlorun: Khetagurov. ITapons: Khetagurov.
. IBC «KoHCYJbTaHT CTyJdeHTa» — CTyJCHUYeCKas »DJIEKTPOHHas OuOIMOTeKa TO0

MEIUIMHCKOMY ¥ (hapMareBTHUECKOMY 00Opa30BaHUIO, a TAKXKE MO0 €CTECTBEHHBIM U TOYHBIM
HayKaM B IICJIOM.

TpeGyetcs peructparusi.

. 9BC «lOpaiit» — oOpa3zoBaTtenbHas Cpeid, BKIIOYANONIAs BUPTYAIbHBIA YHTATbHBIN
3a] y4eOHMKOB M Y4eOHBIX TOCOOMI OT aBTOpPOB W3 BEAYIIUX BY30B Poccuu mo Bcem
HANpaBJICHUSAM M CHCHHAJBHOCTSAM,  MpeylaraeT  MpenojaBaTeisiM  BO3MOXKHOCTh
UCTOJb30BaHusT KOHCTPYKTOpa TMOKHX KYPCOB, C MOMOIIBIO KOTOPOTO MPEMOIaBaTeiib MOKET
CO3/IaTh CBOM YHUKAIBHBIH Kypc WM aJalTHPOBaTh €ro TOJ 00pa3oBaTebHBIC MPOrPaMMbI


https://www.studentlibrary.ru/book/ISBN9785930938869.htm
https://www.studentlibrary.ru/book/ISBN9785953204651.html
https://www.studentlibrary.ru/book/ISBN9785763835106.html
https://urait.ru/bcode/389205
https://mendeleev.info/
http://lk.nosu.ru/
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pasHBIX ypOBHEH MOATOTOBKH. https://urait.ru/info/courses?utm_sour...m campa TpeGyercs
perucTparusi.

. Polpred.com — oTkpbiTast syeKTpoHHass OuOiMOTeuHas cucrema «JlenoBeie cpencrBa
MaccoBOi WH(pOpPMAIMUY TpeIaracT J0CTym K craThsiM 600 IeloBBIX Traser, >KypHAJIOB,
nHpopmareHTcTB ¢ apxuBoM 3a 20 ser, 0630p CMMU; mo3BOJAET OCYIIECTBIATH MHTEPHET
MOWCK, MMPOCMOTP M 3arpy3Ky MaTepHalIOB 4Yepe3 pyOpHKaTOp MOWCKA, BHIBOJ Ha TeYaTh HIU

COXpPaHCHUEC KOoITlnu MaTcpurajioB JJIsL JIMYHOI'O HUCIIOJIb30BaHUs.
https://www.polpred.com/?ysclid=Inu8u3...2w7734263
. Hanuonanbhas 3y1exrponHas oudiauorexka (HIb) — denepanbHas rocynapcTBeHHas

MHGOpPMAIIMOHHASA CUCTEMA, NPEAaraeT JOCTYNl K TEPeBEICHHBIM B JIIEKTPOHHYIO (opmMy
KHMraM, BKJIIOYasi peAKHEe U LIEHHbIE M3/JaHUs, PYKOIHCH, TUCCEpTalH, aBTOpedepartsl,
MOHOTpa(uH, U30U3/1aHNUs, HOTbI, TATEHTHI, IEPUOIUUECKYIO JINTEPATYPY U KapTorpaduyeckue
n3nanus. be3BosmesnHblii goctyn Kk oObektaM HODB Bo3MOXXEH uepe3 KOMIbIOTEPHI,
pPAacCIlOJIOKEHHBIE Ha TEPPUTOPUM YWTAJIBHOTO 3aja dJJIEKTPOHHBIX pecypcoB Hayunoi

oubnuotexku COI'Y. https://rusneb.ru/?ysclid=lrrpkq2alr745161760

. IleyaTHble nepuoguyeckue usnanus Ha 2024 ron

Heo0xoaumplii 1J1s1 o0ecnieyeHus JAHHON TMCHUIIMHBI KOMILIEKT JIUIEH3MOHHOT 0
U CBOOOIHO PACNIPOCTPAHSIEMOI0 IPOrPaAMMHOI0 ofecrevyeHusi, B TOM 4HciIe
0TEe4YeCTBEHHOI0 NMPOU3BOACTBA, 2 TAKIKE JIEKTPOHHbIEe OM0JIHOTEYHbIE CUCTEMBI, C
koTopbiMH Yy COI'Y nmeercst AeHCTBYIOLIMI 10TOBOP:

Ne HaumeHoBaHue Ne norosopa(iiuueH3ust) Crpana
n/n NPOU3BOJAUTEb
1 Windows 10 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
9 Windows 10 Pro for Ne 4100072800 Microsoft CIIA
" | Workstations Products (MPSA) ot 04.2016r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
4 Windows 8.1 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
5 Windows 8 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
7 Windows 7 Enterprise Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
8 Windows 7 Professional Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
9 Office Standard 2016 Ne 4100072800 Microsoft CIIA
' Products (MPSA) ot 04.2016r
10 Office Standard 2013 Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016r
11 Office Standard 2010 Ne 4100072800 Microsoft CIIIA
' Products (MPSA) ot 04.2016r
12 Cuctema TectupoBanus Sunrav | Ne468 ot 03.12.2013 UII Poccus
"| WEB Class Cynrarynun P.T.(6eccpouno)
[Iporpammuoe o6ecnieuenue 1C: | Ne CJI/108 ot 29.08.2017 Poccus
13 [Ipennpusitue. byxranrepckuii (MakcuMyM-coT) 6ecCpoUHO
"| Yuer. TunoBas koHpuryparus 8
CCTCBasA BCPCHUA
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14.

Cucrema KOMIIBIOTEPHOM
Bepctkn MikTex

Jlunensus FSF/Debian
(CBobogHOE TTPpOrpaMMHOE
obecnieuenue) (6eccpoyHo)

15. | Kasperksy Endpoint Security Jo 22.01.2024 Poccus
[Iporpammuoe obecnieuenue st | CBOOOJHOE TPOrpaMMHOE CIIIA
16. | perakTUPOBAHUS XUMHUECKHUX obecnieucHue(6ecCpOUHO)
dopmyi Isis Draw
Cucrema noucka TEKCTOBBIX Ne o1 22.01.2043 Poccus
17. | 3aumcTBOBaHUM (meiticrButenen no 22.01.2025) c
«Anturuiaruar.BY3» OAO «Awntu-Ilnaruar»
[Iporpammuoe o6ecnieuenue 1C: | NeKII /108 ot 29.08.2017 ¢ OOO | Poccus
18. | Ilpeanpusitue 8.3 Ympasienue «Maxcumym»(6eccpodHo)
TOProBJeH
[IporpammHoe obecrieueHue NeCJI./ Ne126., 01.07.2020r. Poccus
19. | 1C:3apmara u Kaapbl «MAKCUMYM-
TOC.Y4IpexKJICHUs 8 CODT» 6eccpoyno
20 [Iporpammuoe obecrnieueHne NeCL1/76 01.03.2017r. Poccus
| 1C:6r0mxeT. «MakcUMyM-co1» (0eccpoyHo)
ABTOMAaTU3UpPOBAHHAS CUCTEMA CBUIETEIBLCTBO O Ccory
«Ynpasnenune —/lexkanat bPC» rOCyJapCTBEHHOM perucTpanuu
21. nporpamMmsl A OBM
Ne2015611830 ot
06.02.2015r.(6eccpoyHo)
[Iporpamma nns 9BM «bank Pazpabotka COI'Y cory
BOIIPOCOB /17151 KOHTPOJIS CBUIETENBCTBO O
29 3HAHUI rOCy/IapCTBEHHOW pErucTpalvu
' nporpammsl 11t OBM
Ne2015611829 ot 06.02.2015r.
(6eccpouHo)
IInaasr BO Ne2191-24, ot 12.01.2024 1. Poccus
23. (Tex.mogepxka 10 26.02.2025 1.)
000 JIMMHUC
[Tnansr CITO 12.01.2024 No2192-24 Poccus
24. (moanucka H OOHOBJICHUS JI0
16.02.2025)
10 JIa6oparopuun MMUC Nel157-23 ot 29.03.2023 OOO Poccus
o5 (exanart, I1K, BenomocTy, JIMMUC
" | TecTupoBaHUEe, UHTEPHET
paciupeHue u ap.)
26 VSDESK Ne 210406/01 ot 06.04.2021r. UIT | Poccus
' N,A.Cepreesuu
27 «["amakTuka» OOOQ T'anaktuka UT noroBop Ne | Poccus
' 120320/1/A ot 14.03.2022
DIRECTUM RX - Cucrema | OOO l'anaktuka UT norosop Ne | Poccus
g | YEKTPOHHOTO 120320/J1/A ot 14.03.2022
JOKYMEHT0000poTa
29 MOODLE BecruiatHoe CIIIA (6ecruiatHoe
' POCCHICKOE)
«["anakTuka PY3» JIunensus 6eccpounas Poccus

30.
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31 JIn4nbIi KaOuHET abuTypuenTa | JluueHsus OeccpoyHast Poccus
39 JIn4HbIi KaOUHET Jlunensus Geccpoynast Poccust
* | cryaeHTa/coTpyIHUKa

DiekTpoHHas OMOIHOTEKA https://dvs.rsl.ru Poccus
33. | muccepramuu u aBTopedeparoB | TpebyeTcs peructparus B

PI'b(OB/1 PI'B) 6ubnnoreke COI'Y

ObC"YHuBepcuTeTcKas https://biblioclub.ru Poccust
34. ouoamoreka ONLINE" Tpebyercsi  perucrparus

6ubnunoreke COI'Y

ObC «Hayunas osnekrponnas | http://elibrary.ru. Poccus

oubnmoreka eLibrary.ru» Tpebyetcs perucrparus
35. 6ubnmnoreke COI'Y

VYHuBepcaibHas 0a3 JaHHBIX https://dlib.eastview.com CIIA
36. | East View

OBbC «Koncynwsrant crymaentay | http://www.studentlibrary.ru Poccus

CryneHueckas 31€KTpOHHAs Tpebyetcs perucTpanus

OuOIMOTEKA M0 MEAUITMHCKOMY | oubmmoTeke COT'Y
37. | 1 hapManeBTHIECKOMY

00pa3zoBaHMIO, a TAKXKE TI0

€CTECTBEHHBIM M TOUYHBIM

HayKaM B IICJIOM.

OBC «IOpaiity - www.biblio-online.ru Poccus

oOpa3oBaTellbHas cpefa, Tpebyercs perucTparus

BKJIFOYAIOMIAs BUPTYaJIbHbIN oubmmorexke COI'Y

YHUTAIbHBIN 3271 yAeOHUKOB U
38. y4eOHBIX MOCOOHI OT aBTOPOB

U3 BeIyIuX By30B Poccuu mo

BCEM HAIIPABJICHHUSIM U

CIEIUATBHOCTSM
39 KOII (momeH Ha siHIEKCE) BecrutatHoe (nmepeBeneH B pexkxum | Poccust

' IPOCMOTPA)

40. Pycl'apn OecIulaTHOE Poccus
41 | ViIPNet Poccus
42 | BKC Ortkpeitoe [10 OecruiaTHOE

10. MaTepuajibHO-TeXHHYECKOe OCHAIleHHe

HanmenoBaHue moMemieHuit aiist IMPOBCACHH A BCEX BUIOB y‘{e6HOI>'I ACATCIbHOCTH,
HpeHYCMOTpCHHOﬁ y‘IC6HBIM IJIaHOM, B TOM 4YHMCJIC IIOMCIICHUA JIJIsA CaMOCTOSTEIbLHOM
pa6OTLI, C YKa3aHHuEM MEPCUHS OCHOBHOT'O O60py,I[OBaHI/I$I, y‘{C6HO-HaFH$I,ZLHBIX

MOCOOUH U HCIOJIB3YEMOT'0 TPpOTpaMMHOTO oOecreueHust

Anpec
(MecTOnoNI0KEeHHE)
MOMEILEHUH ISt
MIPOBEACHUS BCEX
BUJIOB Y4eOHOI



https://dvs.rsl.ru/
https://biblioclub.ru/
http://elibrary.ru/
https://dlib.eastview.com/
http://www.studentlibrary.ru/
https://vk.com/away.php?to=http%3A%2F%2Fwww.biblio-online.ru&post=392944111_228&cc_key=
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NeSITeTbHOCTH,
IIPEAYCMOTPEHHOU
y4eOHBIM IIJIAHOM (B
cllydae peajn3alnuu
00pa3zoBaTebHON
IPOTPaMMEI B
cereBoii hopme
JIOTIOJTHUTEIIHHO
YKa3bIBACTCSI
HaNMEHOBAHHE
OpraHu3aIum, ¢
KOTOPOH 3aKJIIOUEH

JIOTOBOD)
VY4eOHble ayIUTOPUH AJIs IPOBEACHUS 3aHITHI JIGKIIMOHHOT'O THIIA, CEMHUHAPCKOTO Poccuiickas
THUIIA, KyPCOBOTO MPOEKTUPOBAHUS (BBIIIOJHEHHS KYpCOBBIX paboT), TPYNIIOBLIX U ®enepanust, 362025,
WHIVBUAYAJIbHBIX KOHCYIbTAIIMM, TEKYIIET0 KOHTPOJIS U TPOMEKYTOUHOMN Pecnybnuka
aTTecTalluy, a TAK)Ke CaMOCTOSITeNIbHOM paboThl oOyuaronuxcs: npenojaaBarenbckuii | CeBepHast Ocerus —
CTOJI, CTYJI, CTOJIbI U CTYJIbS JUIsl 00ydaromuxcs, kadeapa. Ananus,
Oo6opymosanue: [Tpoektop Epson EB — 735Fi. Kommutext nocraBku: (kperuieHue A | ropos Biaankaskas,
MIPOEKTOPa, HIHYp MUTAaHUS MPOEKTOPa, MarHUTHO-MapKepHast 1ocka — lmt, HoyrOyk yi1. BaryruHa,
«AVICUDJITEXHO» - lmt c oM 44-46, yueOHbII
MIPOrpaMMHBIM OOecrieueHreM, BBIXOJIOM B ceTh MIHTepHET 1 nocTynoMm B kopmyc Ne 7,
AIIEKTPOHHYIO HH(OpMaMOHHO-00pa3oBaTenbHyto cpeny COI'Y. aya. Ne 604
[Tporpammuoe obecnieucrue: Windows 7 Professional, Office Standard 2016, Cucrema
tecrupoBanus Sunrav WEB Class, Cucrema kommsioteproit Bepctkun MikTex,
Kasperksy Endpoint Security, IIporpamMuoe obOecrieueHre 151 peAaKTHPOBAHUS
xumugeckux Gopmyi Isis Draw, CucreMa moncka TEKCTOBBIX 3aMMCTBOBAHU I
«Anturiaruar.BY3», [Iporpamma miist 9BM «baHk BONpOCOB Jisi KOHTPOJISI 3HAHUI,
VSDESK, Ycnyru cBssu (moctym k cetu uaTepHet), MOODLE, Jlnunslii kabuaeT
crynenta/corpyanuka, KOIT (momen Ha suaekce), Pycl'apa, ViPNet
VYueOHble ayIUTOPUU JJIs IPOBEICHUS 3aHATHUI JIGKLIMOHHOTO TUIIA, CEMUHAPCKOTO Poccuiickas
THUIA, TPYHIIOBBIX U UHJIMBUYaJbHBIX KOHCYJIbTAIIMH, TEKYIIET0 KOHTPOJIS U ®denepanus, 362025,
MIPOMEXKYTOYHOM aTTeCTalluH, a TAKKE CAMOCTOSITEIHHONU paboThl 00yYarOIINXCA: PecnyOnuka
MIPenoJaBaTeNIbCKHI CTOJI, CTYII, CTOJIBI U CTYJIbs AJisl oOyuarouxcs, kadeapa. Cesepnas Ocetust —
Oo6opymosanue: ITpoekTop Epson EB — 735Fi. KomruiekT moctaBku: (KpericHHE s Ananus,

MIPOEKTOPa, HIHYp MUTAHUS MIPOEKTOPa, MarHUTHO-MapKepHast 1ocka — lmt, HoyrOyk
«AUCUDIITEXHO» - 1t C

ropox Bnannkaskas,
yi1. BarytuHa, oM

MIPOrpPaMMHBIM OOecTieueHEeM, BBIXOJIOM B ceTh MIHTepHET 1 J0CTymnoM B 44-46,
3JIEKTPOHHYIO HH(POpPMaLMOHHO-00pa3oBarenbHyto cpery COI'Y. yueOHbIH Kopiyc Ne
ITporpammuoe obecneucaue: Windows 7 Professional, Office Standard 2016, Cucrema 7,
tectupoBanus Sunrav WEB Class, Cucrema kommbsrotepHoii Bepctkun MikTex, ayna. Ne 606
Kasperksy Endpoint Security, I[TIporpaMmmHoe obecrieueHne Uisi peIaKTUPOBAHHS

xumudeckux opmyn Isis Draw, Cructema momucka TeKCTOBBIX 3aMMCTBOBAHHI

«AnTtumaruat.BY3», [Iporpamma nins 9BM «baHk BOnpocoB Uit KOHTPOJIS 3HAHUN,

VSDESK, Ycnyru cBssu (noctyn k cetd uarepHet), MOODLE, JInunblit kabunet

crynenta/corpynnuka, KOII (momen Ha siuaekce), Pycl'apa, ViPNet

JlaGopaTopun: KOMNBIOTEPHbIE KJIACCHI U1 IPOBEACHUS TEKYILEr0 KOHTPOJIS U Poccuiickas
MIPOMEKYTOUHOM aTTeCTalllH, a TAKKE CAMOCTOSITENbHOM paboThl 00yUarOIMUXCSL: ®enepanust, 362025,
MIPET0/1aBaTeNIbCKUIM CTOJI, CTYJ, CTOJIBI U CTYJIbS ISl 0OYYaIOIIMXCSL. Pecnybnmka
Ob6opynoBanue: HTepakTUBHOE MyJIbTUMEIUITHOE 000pyRoBaHue (10cKa, mpoekTop), | CeBepHas Ocerus —
KOMIBIOTEPHI JJIs1 KOMITBIOTEPHOTO KJIacca B KOMILIEKTE - C IPOrPaMMHBIM Ananus,

O6CCHC‘-ICHI/ICM, BBIXOJ0M B C€Th I/IHTepHeT 1 JOCTYIIOM B DJICKTPOHHYIO

ropoj BrnaaukaBkas,
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nHpopmannoHHO-00pa3oBarensuyto cpexy COI'Y;
[Tporpammuoe obecnieuenue: Windows 7 Professional, Office Standard 2016, Cucrema

yi1. Baryruna, nom
44-46, yueOHbIit

tectupoBanus Sunrav WEB Class, Cucrema kommbrotepHoit Bepctku MikTex, koprmyc Ne 7,
Kasperksy Endpoint Security, IIporpamMuoe oOecrieueHre 1151 peAaKTHPOBAHUS aya. Ne 602
xumuueckux Gopmy Isis Draw, Cuctema morcka TeKCTOBBIX 3aMMCTBOBAHUN

«AnTturaruat.BY3», [Iporpamma ains O9BM «baHk BOonpocoB i KOHTPOJIS 3HAHUID,

VSDESK, Ycnyru cBsizu (noctym k cetn uatepret), MOODLE, JInunblii kaOuHeT

crynenta/corpyanuka, KOIT (momen Ha siuaekce), Pycl'apa, ViPNet

Bubanorexa, B TOM YHC/Ie YHTAJIbHBIN 32J1: CTOJIBI ¥ CTYIbS I 00yJaIOMIUXCA, Poccuiickas
KOMIBIOTEPHI B KOMILJIEKTE — C TPOTPAMMHBIM 00ECTIEYeHHEM, BBIXOJIOM B CETh ®enepanust, 362025,
WHTEpHET 1 TOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENbHYIO CpeTy Pecnybnuka
cory Cesepnas Ocetust —
[Tporpammuoe obecneuenue: Windows 7 Professional, Office Standard 2016, Cucrema Aunanus,
tectupoBanus Sunrav WEB Class, Cucrema kommbsiotepHoi Bepctkun MikTex, ropox Bnajukaekas,
Kasperksy Endpoint Security, IIporpaMmMHuoe obGecriedeHne sl peaakTHPOBAHUS yiI.
xumuueckux popmy Isis Draw, CructeMa morcka TeKCTOBBIX 3aMMCTBOBAHUN Lleperenn/BaryrtuHa,
«AnTtumaruat.BY3», [Iporpamma ans O9BM «bank BonmpocoB i KOHTPOJIS 3HAHUI, | AoM 16/19, yueOHbIit
VSDESK, Yciyru cBs3u (noctyn k cetu uarepaer), MOODLE, Jlnunslii kaOuHET kopmyc Ne 6
crynenta/corpyauuka, KOIT (momen Ha siuaekce), Pycl'apa, ViPNet

«HanmonanpHas snekrponHas oudnuorexa» OI'BY «PI'by, «O6pa3oBarensHas

nnatdopma FOPANT», IBC"Yuusepcurerckas 6uémmoreka ONLINE" | DBC

«Hayunas snexktponHas 6ubnuoteka eLibrary.ru», YHUBepcanpHas 6a3 nanHbix East

View, DBC «KoHcynbTanT cTyaeHTa» «Memuiunaa. 3apaBooxpanenne BOy,
Nudopmanmonno-ananurudeckas cuctema SCIENCE INDEXOOO HAYUHASA

OJIEKTPOHHAA BUBJIMOTEKA (RU), YauBepcanbubie 6a3n1 nanHbIx « MIBUCy»

JlaGoparopusi O0mieii 1 HeOPraHM4eCcKOM XUMMUM [JIs1 IPOBEICHUS 3aHATUN Poccuiickas
CEMHUHApPCKOI0 TUIA, Ta00PAaTOPHBIX 3aHATUH, KypCOBOTO MPOEKTUPOBAHUS Ddenepanus,
(BBITIOJIHEHHUS KYPCOBBIX paboT), TPYIIOBBIX M HHINBHUIYAIbHBIX KOHCYJIBTAIIHNM, a 362025,

TaKKe CaMOCTOATEILHOM pabOThl 00YJAIOITUXCS: TTPETI01aBaTeIbCKUI CTOJ, CTYII, PecmyOnuka

nmabopaTopHbIe CTOJBI U CTYJb Ui 00ydaromuxcs, kadeapa, KiaccHas J0cKa.
Oo6opynoBanue: MuTepakTrBHas gocka Smart Board, mpoeknuroHHoe
MyJIbTUMEANIHOE 000pyI0BaHUE (KOMITBIOTEP, POEKTOP, 3KPaH) C MPOrPAMMHBIM
oOecrnieueHreM, BbIX0I0M B ceTb VIHTEpHET U IOCTYIIOM B 3JIEKTPOHHYIO
nHpopManmoHHo-00pazoBaTeabHy0 cpeny COI'Y.

ITporpammuoe obecneucare: Windows 7 Professional; Office Standard 2016;
Cucrema xomnbtoteproit Bepctku MikTex; Kasperksy Endpoint Security; Cuctema
tectupoBanus Sunrav WEB Class; IIporpamMmMuoe obecrieueHue st peaakTHPOBaHUs
xumuueckux popmy Isis Draw; CructeMa moucka TeKCTOBBIX 3aMMCTBOBAHU I
«Antumuaruar.BY3»; [Iporpamma miis 9BM «baHk BOIpoCoB U1 KOHTPOJISI 3HAHUIY;
VSDESK; Ycnyru cBsizu (noctyn k cetu untepHer); MOODLE; nemoHcTpaloHHbIE
1 y4eOHO-HarsgHbIe TocoOus (BUICOMPE3CHTALIHS).

Jlaboparopnoe obopynoBanue: [llkad BeITsKHOM ¢ moaBogoM Bos! [IIB HBK — 2 mir.
ITputouHo-BBITSKHAs ycTaHOBKa (2 mkada). Becbl mabopatophslie npennsnoHusie ET-
300IT — 1 .

Becsl 1abopatopHsie anekrpoHHsle BM5101 — 2 mT. Yue6H0-1a60paTopHbIi
komIutekce "O6mas 1 Heopranndeckas xumus'" — 2 mt. @oromerp KOK-3-01- 1 mT.
HIka¢ cymumnbabiit SNOL — 1 mt. Monomep U-510 (ctanmapTHsblif)-1 mrT.
Kanopumerp "Okcnept 001K"- 1 mt. Konnykromep Dkcnept 002-2-6H- 1 .
Mukpockon 6uHOKyIsipHbINA "Mukmen-1"- 1 mr. HarpeBatensnas nimra ES-H3040- 1
mt. Peppakromerp UPP-45452M ¢ noacsetkoit — 1 mt. pH-metp 150 MU- 2 mir.
Memasika MmarauTHas ¢ nogorpesom I19 6110- 2 mt. Hedenomerp «HOM»-1 mir.

Cesepnas Ocetust —
Ananms,

ropoJ
Bnannkaska3s,

yi1. Barytuna, nom
44-46,

yueOHBIN KOPITYC
Ne 7, ayn. Ne 609
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