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1. Ilesan ocBOEHMSI AN CIUIIJIMHBI

JIOTOTHUTD M YIIyOWTh MOJATOTOBKY IUIUIOMHPOBAHHBIX CIEIMAIMCTOB MO HAIPABJICHHIO
13.03.02 «DnexTposHepreTka M AIIEKTPOTEXHUKA», MPO(WIb TOATOTOBKU «DJIEKTPUUECKUE
CHCTEMBI U CETH».

3agauM JQMCHMIUVIMHBL: CHOPMHUPOBATH COBPEMEHHBIC TIPEACTABICHUS O CTPOCHHUU U
CBOMCTBaX XMMHUYECKHX BEUIECTB, 3aKOHOMEPHOCTSX MPOTEKAHMSI XMMHUYECKHX IPOIECCOB.

2. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOMN MPOrpaMMbl

JucruminHa «XUMUsD» BXOAUT B MEPEUYCHb AUCIMIUIMH, U3Y49aeMbIX B 00s3aTeIbHON YacTh
®I'OC BO mno wnampasinenuto 13.03.02 DnexkTposHepreTka H AJIEKTPOTEXHHUKA, NPO(UIb
HOATOTOBKH DJIEKTPUYECKHUE CUCTEMBI U CETH.

I[aHHaH AUCHUIITIMHA BKIIXOYACT Pa3/iCjibl, 3SHAHUC KOTOPBIX HOTpe6yeTC$I crenuajiucraM B UX
Oyaymiei AesTeIbHOCTU: CTPOCHUE U PEaKIMOHHAsI CIIOCOOHOCTh BEIIECTB; XMMUYECKUE CHCTEMBI U
OCHOBHBIC 3aKOHOMCPHOCTH MPOTCKAHUA XHMHUUYCCKUX MPOHCCCOB;, XUMHA JJICMCHTOB U HX
COEIMHEHUH; XMMUYeCKasi UICHTH()UKAIS BEIIECTB.

[TpepexBU3UTHI AUCUMILIUHBI (MOYJIs1): Bpiciias maTemaruka.

[TocTpeKBU3UTBI TUCHMILIMHBL: «DJIEKTPUUYECKUE MALIMHBD, «DJIEKTPOIHEPreTUYECKHE CUCTEMbI U
cetn», «DneKkTpocHaOxkeHue», «lIpHeMHUKH M TMOTPEOUTENN DIEKTPUYECKOH SHEPTrHH CHUCTEM
3JIEKTPOCHAOKEHUSY, «DNEKTPOHHKAY, «Peneiinas 3aluTa U aBTOMaTH3aLHs
AIIEKTPOIHEPTETUUECKUX cHCTeM», «TexHHKa BBICOKMX HampsiKeHun», «llepexomnbie mporecch,
«DNEeKTPOIPUBOIY.

3. ®opmupyemble KOMINETEHIMH W HHIMKATOPbI WX JOCTH:KEHHS MO JAWCHUILINHE
(moodynw)

Kompt . Kox 1 HauMeHOBaHUE UHIMKATOPA JOCTHIKEHHS
Coneprxanne KOMIETEHIIUN
KOMITETEHIIHH KOMITETEHIINH
OIlK-3 Crnioco0eH npuMeHsTh OIlK-3.1

COOTBETCTBYIOLIHH (pU3HKO-|3HATE:
MaTeMaTHUYeCKU anmnapar, |- OCHOBHbIE 3aKOHBI U IOHATUS XUMHH,

MCTOJbI aHaJIn3a U - OCHOBBI TCOpUHN CTPOCHHUA BCIICCTBA: CTPOCHUC aTOMa,
MOACIIMPOBAHUA, XUMHUYCCKYIO CBA3b, CTPOCHUC BCIICCTBA B
TCOPCTUICCKOTO U KOHACHCUPOBAHHOM COCTOAHUH, KOMIIIICMCHTAPHOCTD,
OKCIICPUMCHTAJIBLHOT'O KOMHJIGKCOO6paSOBaHI/I€;

HCCIICAOBaHUA ITPU - OCHOBBI XHUMHYECKOU TCPMOAUHAMUKU U XHUMHUYECKOH
pEeIICHUN KHHCTUKHU: DHCPIrCTUKY W HAIIPABJICHHOCTh XMMHYCCKHUX

npoeCCHOHANBHBIX 3aJ]au  |[IPOLIECCOB, CKOPOCTh  PEaKIMM U  METOJbl  €e
peryaupoBaHus, XUMUYECKHe U (Pa30BbIe PABHOBECHS,
KoJsieOaTeNbHbIe PEaKINH;

- COCTaB M CBOICTBa pPa3HOOOPA3HBIX XUMHYECKHX
CUCTEM: JUCIEPCHBIX, PACTBOPOB, JJIEKTPOXUMUYECKUX,
KaTaIUTHYCCKHUX,

- OCHOBBI YUYEHHMS O MNEPUOAUYHOCTU: MEPUOJNYECKUE
W3MEHEHHUS CBOWMCTB DIIEMEHTOB (CTeHeHI/I OKHCJICHUA,
ATOMHOTO panuyca, NEKTPOOTPHULATEILHOCTH,
METAJINIMYECKUX U HEMETAINIMYECKHUX CBOfICTB) n nux
COECIMHEHUIN (KUCIOTHO-OCHOBHBIX U OKHUCIHUTEIBHO-
BOCCTAaHOBUTEJIbHBIX CBOMCTB);

- OCHOBBl XHWMHYECKOH HJEHTU(UKAIUK BELIECTB:
Ka4eCTBEHHOI'0 ¥ KOJIMYECTBEHHOI'0 aHAJIN3a.




OIIK-3.2
VYMerTs:

CBOMCTBaMH BCIICCTB,

IIPAKTUYECKOU JEATEIbHOCTH.
OIIK-3.3
Bnanets

XUMHYECKOH 1a00paToOpHH.

- YCTaHaBJIMBaTb CBA3b MCXKIAY CTPOCHHUEM aTOMOB,
XUMHUYCCKOH CBS3BI0 B MOJICKYJIaX, CTPOCHHCM U

- MPOTHO3MPOBaTh BO3MOXKHOCTH CaMOIPOHM3BOJIEHOIO
HPOTEKAHUsI IIPOLIECCOB B PA3IMYHBIX CHCTEMAX;

- oOpabaTbIBaTh, aHATU3UPOBATH
pe3ynbTaThl HAOMIOJCHUI U M3MEPEHUil, MOTyYCHHBIX B
pe3yJibTaTe XUMHYECKOTO IKCIIEPUMEHTA;

- T[PUMEHATH [OJyYeHHbIC 3HAHUS B  Oynyuiei

u  0000maTh

- IpaBUJIaMU TCXHHUKHU 0e30macHOCTH Ipu pa60Te B

4. CTpyKTYpa U collepkaHue JMCUMILINHBI (MOLYJIs1)

4.1. CTpyKTypa JTUCHUNJIMHBI (MOIYJIAA)

Biz pador e aacon”
OO0mias TpyJ0€MKOCTh 108
KonTakTtHas pabora: 43
Jlexiuu (JIek) 18
[Tpaxtueckue 3anstus (I1P) 18
Jla6opaTtopHbie padoTsl (JIad) 0
KonraktHas pabora B mepuon Teoperndeckoro oOydenuss (KonrtTO)
(ITlpoBenenne TekymMX KOHCYNbTalMH W WHAUBUAyaJbHass paboTra co 6
CTYJIEHTAMH )
Kont ITA 1
[TpoMexyTouHas aTTecTalus: IK3aMeH 26
CamocrosrenbHas padora: 39
- BeinosiHeHue Kypcooro npoekta (KII), kypcosoii pabots (KP)
- BBITIOJTHEHUE UHANBUIYyJIbHOTO TBOpUeckoro 3ananus (UT3)
- BBIMOJIHEHUE pacyeTHO-rpadudeckoro 3ananus (PI73)
- Hartrcanue pedepara (P)
- HartrcaHue 3cce (D)
- CaMOCTOSITENBHOE U3YUYEHUE Pa3/IETIO0B 10
- caMomnoAroToBka (mpopa®oTka M MOBTOPEHHE JIEKUMOHHOIO MaTepuana u 10

MaTepHaia yaeOHUKOB U Y4eOHBIX TOCOOUA)




TpynoeMKoCTb,

Bua pabotsr
aKaJi. 9acoB
- IOJTOTOBKA K JJa00OPaTOPHBIM 3aHATHIM 0
- HOATOTOBKA K IMPAKTUYECKUM 3aHATUSIM 10
- IOJTOTOBKA K KOJUIOKBUYMam
- MIOJTOTOBKA K TPOMEKYTOUYHON aTTECTAIIUU U T.I1.) 9

4.2. Pacnpenenenue BHAOB pPadoThbl M UX TPYAOEMKOCTH IO Ppas3jejamM IUCHUIINHBI

(Mmomyuis)
Ounast popma 0O0yueHust
Paznen nucuummHbl ®opMbl
Bupl yaeOHO# paboThI, BKIIFOYAs TEKYIIero
CaMOCTOSITEIIEHYIO PadOTy CTYJICHTOB U KOHTPOJIS
TPYJIOEMKOCTb (B Hacax) yCIEBaEMOCTH
No Ceme (no nedenam
- CTp cemecmpa)
®opma
Jlex | JIa6 | Ilp Kont CP Konur| Kour npOMech})/Tquoﬁ
TO ITA | ponb
aTTeCcTaluu (no
cemecmpam)
1 Beaenue. CTpoeHue Ompoc,
aToMa U TIePUOINYECKast JTUCKYCCHSI,
cucreMa. XUMHAYeCcKast 2 2 2 1 4 0 0 |recT,
CBSI3b M CTPOCHUE MPAKTHIECKAas
BeIIleCTBa paboTta
2 |Kmaccor Ormpoc,
HEOPraHUYECKUX JTUCKYCCHSI,
COEINHEHUN 2 2 2 0 4 0 0 |recT,
MpaKTHYecKas
pabora
3 |CnocoObl BbIpaxeHUst Ompoc,
coCTaBa PacTBOPOB. JTUCKYCCHSI,
PaBHoBecus B pactBopax| 2 2 2 1 4 0 0 [recr,
AIIEKTPOJIUTOB MpaKTHYecKast
paborta
4 |OkucAUTENbHO- Ompoc,
BOCCTAaHOBHUTEIIbHBIE JTUCKYCCHSI,
peakuuu 2 2 2 0 6 0 0 |recT,
MPaKTHIeCKast
pabota
5 |OcHOBBI XUMHYECKON Omnpoc,
TEPMOTUHAMUKHN JTUCKYCCHS,
2 2 2 0 4 0 0 |recr,
MpaKTHIeCcKas
pabota
6 |XuMHueckas KHHETHKa U ) > ) 1 4 0 0 Ompoc,
Karann3. XuMHUECKOe JTUCKYCCHSI,




paBHOBecHE TECT,
MpaKTHYeCKast
paborta
7 |2nekTpoxuMu4ecKue Ormpoc,
MPOLECCHI. DIEKTPOIH3. JTUCKYCCHS,
I'ansBannyecku 2 2 2 1 4 0 0 |recT,
anement. Kopposus paKTHYecKas
METAJIJIOB paborta
8 |HducnepcHbie u Ormpoc,
KOJUTOMIHBIE CUCTEMBI, JTUCKYCCHS,
uX Kiaccudukanus, 2 2 2 1 5 0 0 |recr,
CTpOECHHE U CBOICTBA paKTHYecKas
pabora
9 Omnpoc,
Opranuueckue u JIUCKYCCHS,
HEOPTraHUYECKHE 2 2 2 | 4 0 0 |recr,
IOJIMEpbI MIPAKTHIeCKas
pabora
Hpomexyrouras 21 0ol o] o] ol 1|26 K3aMeH
aTTecTanus
Utoro 108 | 18 18 0 6 39 1 26
3aounast popma oOyueHUS
Paznen nucimnimHbL DopMbl
Bunpl yueOHO# paOoThI, BKIIFOYast TEKYILETro
CaMOCTOSITENIbHYIO Pa0OTy CTYJEHTOB U KOHTPOJIS
TPYIOEMKOCTH (B Yacax) yCIIEBAEMOCTH
No Ceme (no neoensim
- CTp cemecmpa)
®dopma
Jlex | JIa6 | IIp Konr CP Kour| Kour npOMencl;/TquOﬁ
TO ITA | pons
aTTecTaluu (no
cemecmpam)
1 |Benenue. CtpoeHue Omnpoc,
aToMa W TIepUOIHYECKast JTUCKYCCHSI,
crucremMa. XUMHYECKast 4 0 0 1 0 10 0 0 |recr,
CBSI3b M CTPOCHUE MPaKTHIeCKast
BeIeCcTBa paboTta
2 |Kinaccer Ompoc,
HEOPTaHUYECKUX JTUCKYCCHSI,
CO€IUHEHHUI 4 0 1 1 0 10 0 0 |recr,
MpaKTHIeCcKast
pabota
3 |Cnoco0bl BbIpaxeHust Ormpoc,
cocTaBa pPacTBOPOB. JTUCKYCCHSI,
PaBHOBecus B pactBopax| 4 0 1 1 0 10 0 0 |recr,
AIIEKTPOJIUTOB MpaKTHYecKast
pabora
4 |OKuCIUTENBHO- 4 1 0 1 0 10 0 0 Ompoc,
BOCCTaHOBHUTEIIbHBIE JTUCKYCCHSI,




peaxkiuu TECT,
MpaKTHYeCKast
paborta
5 |OcHOBBI XUMUYECKON Omnpoc,
TEPMOJUHAMUKHU JTUCKYCCHS,

4 1 0 0 0 10 0 0 [recr,
paKTHYecKas
pabota

6 |XuMuueckas KHHETHUKa U Ormpoc,
Kataian3. XUMHYECKOe JTUCKYCCHS,
paBHOBecHE 4 1 0 0 10 0 0 |recr,

paKTHYecKas
paborta

7 |DNEKTpOXUMUYECKHE Omnpoc,
MPOLIECChl. DIEKTPOJIU3. JMCKYCCHS,
I'anpBaHMYeCcKHit 4 0 1 0 0 10 0 0 |recT,
anemeHT. Koppo3zus MPaKTUYECKAS
METaJIIOB pabora

8 |ducnepcHbie u Ompoc,
KOJUTOHMTHBIC CHCTEMBI, JTUCKYCCHSI,
WX KjaccupUKaIms, 4 1 0 0 0 10 0 0 |recT,
CTPOCHHE U CBOICTBA MPAKTHIeCKas

pabora

9 Ormpoc,
Opranudeckue u JTUCKYCCHS,
HEOPTraHUYECKHE 4 0 1 0 0 11 0 |recr,
TIOTHMEpBI MpaKTHYecKas

pabora
Hpowmeryroias s oo oo o] 3| 6| omamen
aTTecTanus
Htoro 108 | 4 4 0 0 91 3 6

4.3. Conep:xanue pa3ieoB M CHUILITAHbBI

Tema 1. BBegenne. CTpoeHue aToma 1 nepuoguyiecKasi CHCTeMA.
XumMHyYeckas CBSI3b M CTPOEHHE BellecTBa

[Ipenmer u 3amaum xuMuu. CBsi3b XMMHUU C JPYTUMH HayKaMH B IpHpoje. XUMHS H
OKpyXaromasi cpera. ATOMHO-MOJIEKYJSIpHOE YydeHHE. OCHOBHBIE 3aKOHBI M IOHSATHS XUMHHU.
XuMHYecKkasi CUMBOJIMKA. 3HAaKOMCTBO € XMMHUYECKOH jaboparopueil. TexHuka 6e30macHOCTH MpH
pabote B xumuueckoit 1aboparopuu. Ilocyna u obopynosanue. JlabopaTopHblii xKypHai.

[Tepuonnueckuit 3akon .M. Menneneera. CoBpemeHHass (popMynIHpoBKa MEPUOIUUECKOTO
3aKOHA. 3HA4YeHHE INepuoanyeckoil cuctemsl. CTtpoeHue aroma. Monenu CTpoeHHs aroma IO
Pezepdopay u bopy. [IpoToHHO-HEHTpOHHAS MOJIETh CTPOEHUS spa aTOMOB. M30TOmNBI U M300apHhl.
OcCHOBHBIE TOJIOKEHUSI KBAaHTOBOW MEXAaHUKHM JJIEKTpPOHA. OJEKTPOHHAs CTPYKTypa aroma..
KBanrtoBble uncna. [IpuHIUIBI 3a110THEHNS aTOMHBIX opouTasneil. CTpoeHHe 3JeKTPOHHOU 000JI0YKH
aTOMOB Y CBOWCTBA AJIEMEHTOB.




Momnexkynbl. Teopust XUMUYECKOTO cTpoeHUs. OOmue MpeacTaBiIeHUs O XUMHUECKOU CBSI3H.
Buner xumuueckor cBa3u. KoBameHTHast cBs3b. MeTon BalleHTHBIX CBs3eld. HMoHHast CBs3b.
Merannuueckas cBsizb. BogopoiHbie CBS3H.
Tema 2. Kitacchl HeOpraHu4ecKMx coeJUHEHN I

Knaccupukanuss xumudeckux BemiecTB. Kiaccudukanums, cnocoObl MONy4eHUS U
XMMHYECKHE CBOMCTBA OKCHJOB, OCHOBaHH, KHCIOT, cojeil. [‘eHeTndeckass CBSA3b MEXIY
OCHOBHBIMHM KJIACCAMU HEOPraHMYECKMX BemiecTB. lIpuMeHeHne M TeXHUKAa OE30MAaCHOCTH NpHU
paboTe ¢ OCHOBHBIMH KJIacCaMU HEOPTaHMUECKUX COCTHHEHHM.

Tema 3. Cnioco0bl BbIpa:KeHNsI COCTABA PACTBOPOB.
PaBHoOBecusi B pacTBOpax 3JIeKTPOJIUTOB

Bona B npupone. dusnyeckue U XMMUYECKUE CBOMCTBA BOABL. PacTBOpBL. PacTBOPUMOCTS.
CnocoObl  BBIpaXKEHHUS KOHIIGHTpaluu pacTtBopoB. JlaBnenue mapa pactBopoB. Kumnenwe wu
Kpuctamunzanus pactBopoB. Ocmoc. OcMoTHYeCKOE JIaBiieHne. PacTBOPUMOCTh Ta30B B JKUJIKOCTSIX.
JleTryuecTb U aKTUBHOCT.

PactBopel 3siekTposiiTOB. MOHHBIE paBHOBECHS M HMX CMEIICHUSA. Teopuss KHUCIOT U
ocHoBaHui. Cwmenienue paBHOBecuid. ['maponus coseil.  IlpousBeneHne  pacTBOPUMOCTH.
Huccounanus Boasl. BonopoaHslil mokas3aTeis.

OO6miass xapaktepucThka pactBopoB. CBoiicTBa pa30aBiIeHHBIX pacTBOpOB. I[loHMKeHHE
TeMIepaTypbl 3aMep3anus pacTBopoB. [IoBbIlIeHNE TEMITEpaTypbl KUIIEHHS pacTBOpPOB. [loBbilIeHNE
TEMIeEpaTypbl KHUIEHHs pacTBOpoB. OcmoTruueckoe naBieHue. 3akoH Baut-I'obda nmns
OCMOTHMYECKOrO JaBiicHHs. JlaBneHne mnapa Haj KUAKOCThbIO. lleperoHka cmeceil >KUIAKOCTEM.

JlaBneHue napa 4aCTUYHO CMEIIMBAIOLIMXCS W HECMEIIMBAKOLIUXCS KUIAKOCTEH. PacTBOpHI
ra3oB B xujakocTsax. OTkinoHeHUs oT 3akoHOB Bant-I'odda m Payns B pacTBopax 3JIEKTPOJIUTOB.
[IpuMeHeHne 3aKoHa JNEUCTBYIOIIMX MAacC K 3JIEKTPOJIUTaM. DKBUBAJIEHTHAs 3JIEKTPOIPOBOIHOCTD.
N3mepenne 3iEKTPONPOBOAHOCTH IJICKTPOJIUTOB. 3aKOH HE3aBUCHMOCTH JIBIDKCHHS HOHOB.
[IpakTHueckoe MpUMEHEHUE FIEKTPOIPOBOAHOCTH.

Tema 4. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIC PEAKIHA

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CUCTeMbI. CTEIIEHN OKHMCICHHS BCIICCTBA. CTaHI[apTHBIe
OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIC ITOTCHII M AJIbI. HanpaBneHHe OKHCIHUTCIBbHO-BOCCTAHOBUTCIBHBIX
mponeccoB.

Tema 5.OcHOBbI XHMHY€CKOIl TEPMOAHHAMHKH

[lonsaTHE O XMMHMYECKOM TEpPMOAMHAMMKE. JK30- U SHAOTEPMHUECKHE peakuuu. OCHOBBI
tepMoxumun. Hampasrienne xumMuueckux npoueccoB. DHTponus. CBoOOAHAs dHEPrusl.

Tema 6. XumMnueckasi KHHeTHKA U KaTajin3. XUMHYECKOe paBHOBeCHE

[TonsiTue o xummyeckol KuHeTHKE. CKOPOCTh XMMHUYECKHX PEaKIUid, €€ 3aBUCHMOCTh OT
KOHIIEHTpPALlUH PpEArupyrolnuX BEUIECTB, JABICHUS M Temueparypbl. MeXaHU3M XHUMUYECKUX
peakuuii. Katanus.

HeoOpatumbie u oOpatumMble peakiuu. XUMH4Yeckoe paBHoBecue. CMEIIeHne XUMUYECKOTO
paBHoBecus. [Ipunnun Jle [HlaTense.

Tema 7. JnekTpoXuMHUYECKHE MPOLECCHI. DJIEKTPOIU3.
I'anbBann4eckuii 3jement. Kopposus merajiiioB



DJIeKTpUYecKasi MPOBOJUMOCTh pPacTBOpoB. Yucna mnepeHoca. DJIEKTPOAHBIE IMPOILECCHI.
I'anpBaHMYECKHE 3IIEMEHTHI. AKKYMyJISITopBI. OKUCIUTEIN U BOCCTAHOBUTEIU B MMPpUPOAHBIX BOAAX.

OnexTponu3. 3akoHbl 3JeKTpoiu3a. KonnyecTBeHHOE OMHMCAaHUE AIEKTPOIUTUYECKUX
npoueccoB. [I[pumMeHeHre B TPOMBILLIEHHOCTH.

Tema 8. I[ncnepcnble C KOJJIOUAHbIC CUCTEMbI, HX K.]IaCCI/I(l)I/IRaIII/Iﬂ, CTPOCHHUE U cBOiicTBA

Muxkporereporennsie cuctemsl. [lopomku. Cycnensuu. Omynbcuu. [lensl. J{bIMbI U TyMaHBbI
(aspo3omnm). JJucnepcHble U KOJUIOUAHBIE CUCTEMBI C TBEPIOM AMCIEpCHOHHON cpenoil. JlucnepcHbie
CUCTEeMBI B TIpupojae u TexHuke. OOmue cBoiicTBa dmynbcuid. [lomyduenue smynbenii. Paspymenne
SMyJbCU. Motomee aeicTBUE MOBEpXHOCTHO-akTUBHBIX BemlecTB (IIABoB). Ilenwl. Ilpuumnbl
YCTOMYMBOCTH NEHBI. [IpakTrueckoe 3HaueHuEe SMYJIbCHI U TIEH.

OO61as xapakTepuCcTUKa KOJUIOUIHBIX CUCTEM M METOAbI UX MoydyeHus. Teopus o6pa3oBaHus
KoymouaHbIX cucteM. Crtpoenue 3oieil. Cryanm wimm renu. Knmaccudukarmust cryaneil. Mertoas
noydeHus: cryaHeidl. HaOyxanue, oBomHeHMe H BbIChIXaHue renei. [mcrepesuc. CunHepesuc.
XUMHUECKUE PEAKIIUU B CTYIHSIX.

[lonsiTHe O KWMHETWYECKOM M arperaTHo ycroilumBoctH. Koarymsuus v cenuMeHTanus.
Koarymsiiust  KOJIJIOMIHBIX pacTBOPOB dJjeKTpoiauTamu. Koarynsduus cMecblo 3JI€KTPOJIUTOB.
B3anMHas koarynsiuus KOJUTOMAHBIX pacTBOpoB. Ilpusbikanue. Ilepesapsaka 3omeil. Kuneruka
koarymsauun. [lentuzanus. Komtouasl mous. BeicanuBanue. Jlenarypanus. 3ammura 3051€i.

Tema 9. Opranuyeckue U HeOpraHmyeckue MOJMMepbl

OtnenbHbie  mnpeactaButean BMC u  npuMmeHeHHE UX B Pa3IMYHBIX  OTPACsiX
KHU3HECATEIILHOCTH.

Hedrexummueckuii cunare3. CTpoeHHE MOHOMEPOB W HUX CIIOCOOHOCTh K 0Opa30BaHUIO
nonumepoB. [Tomumepuzanus. Cononmumepusanus. [lomukonaencanus. ConoimKoHAeHcanus 1 OJI0K-
COMNOJIMKOH/ICHCAITHSL.

Knaccupukanus u HoMmenknarypa. OminuurenbHble ocobeHHoctH BMC. ®usmueckue
COCTOSAHUA MMOJIMMEPOB. XuMuueckue MNpEeBpalICHUA ITOJIUMEPOB.

Cr0XHbIE YTITIEBO/IbI, CIIOKHBIE JTUIU/bI, OCIKH ¥ HYKJIEHHOBBIE KUCIIOThI KaK MPEICTaBUTENN
OHMOIOIIMMEPOB: CTPOEHUE, PYHKIIUH.

4.4. Tembl U M1aHBI JJA00PATOPHBIX 3aHATHI

Tpyno
e TemaTnka NpakTHYeCKUX Tian sansTHS eMKOCT
B 3aHATHHA (CEMUHAPOB) b
(uac.)

DIEKTPOHHOE CTPOEHUE aTOMOB.
YpaBHEHUS] XUMUYECKUX PEAKIIUM.
PacueTrsl Mo XUMHYECKUM
YpPaBHEHUSAM. XUMHSI JJIEMEHTOB.

Ormpoc no Teme.
Pemenue 3amgad nmo reme 3aHATHUA. 2
[TonBeneHue UTOTOB 3aHITUS

Bnusnue KOHIOCHTpPAIUX Ha

Omnpoc no Teme.

2. CKOpPOCTh XUMHYECKOW PEAKIUH. Pemenne 3amay mo TeMe 3aHATHS. 2
Karanus ITonBeneHue UTOrOB 3aHATHSI
Henacrimennsle, HaCBIIIIEHHBIE
5 ’ Hl ’ Omnpoc 1o Teme.
TEPECHINIEHHBIE PACTBOPHI.
3. Pentenue 3amad mo TeMe 3aHSTUSL. 2
CriocoObI BEIpayKEHUS COCTaBa
IToasenenye UTOTOB 3aHATHUSI
pacTBOPOB.
4 OKUCINUTEIN U BOCCTAHOIBUTEH. Ormpoc no Teme. )

Kopposus MeTannos. DieKkTpoan3

Penrenue 3amad mo teMe 3aHSTUS.




IlonBenenne UTOroB 3aHATUSI

.. | Onpoc no Teme.
Knaccel oprannyeckux coeAMHEHHI

5. % Pemenue 3amay 1mo TeMe 3aHATHS. 2
M UX CBOWCTBA.
ITogBeneHne UTOrOB 3aHATUS
Omnpoc 1o Teme.
6. Kunernka xuMHuecko peakiuu Penrenue 3amad mo TeMe 3aHATHUS. 2
ITonBenenue UTOTOB 3aHATHUSI
OumncTtka cynbdara MEIH OT Ormpoc 1o Teme.
7. HEPACTBOPHUMBIX U PACTBOPUMBIX Pemienue 3amay mo TeMe 3aHATHUSL. 2
npuMecen IToasenenye UTOroOB 3aHATUI
Omnpoc 1o Teme.
[Tonyuenue XpoMOKaIuEeBbIX
8. Pemienune 3a7a4 mo Teme 3aHATHS. 2

KBacCll0OB
HOI[BCI[GHI/IC HUTOI'OB 3aHATHA

Omnpoc 1o Teme.
0. BydepHbie pacTBopsI Pemienue 3amad no remMe 3aHATHUA. 2
ITonBeneHNE UTOTOB 3AHITHUS

Hroro 18

4.6. I[lpumepHasi TeMaTHKA KypPCOBBIX IPOEKTOB

He npengycmoTtpeno.

5. Tembl TUCHUILINHBI (MOY/JIs1) IJIS1 CAMOCTOATEIHLHOI0 H3YYeHH S

1. Peakuuu o -OH rpymnmne B ruipOKCUKUCIOTaX Ha IPUMEPE MOJIOYHON KUCIIOTHI.

2. Peaknus obpazoBanus AYK u3 [J-ruipokcumacisiHON KUCIOTBI.

3. Peakuuu no kapOOKCUIIbHOM IrpynIe Ha IPpUMEpPE OJIEMHOBON KHUCIOTHI.

4. I'mppokcukuciotsl. [ToaydnTh MOJOYHYIO KHCIOTY JHOOBIM CIOCOOOM.

5. Peakuuu no -NH; rpynne: AJIA [ ykcycHbli anbaerusa [

6. Peakuus runponusa acnupuHa B HEUTPAJIBHOM cpefie.

7. O6pazoBanne tpumnentuaa OEH — [HUC — TJIY. Vkazates N-konen, C-koHeEI, AaTh MOJHOE
Ha3BaHHUE.

8. XMMHUECKUMHU peakusiMu J10Ka3aTh aM(poTepHbIil XapakTtep [J-amuHokuciaotsl CEP.

9. Peaknust oOpa3oBaHusi MOJIEKYJIbI IIHLEPOGOCHOTUIHIA.

10. DOkonormueckue npoOIEMbl THAPOTEHU3ALUMN PACTUTEIbHBIX Macel B IMPOMBIIUIEHHBIX
MmacTalax.

11. HazoBuTE M KpaTKO OXapaKTEPU3yHUTE METOJIBI BECOBOTO aHAIM3A.

12. BeiBegure 3aBucUMOCTb 00BEMOB U C 5 B 00bEMHOM aHAJIN3E.

14.130ton kpemuus-40 obpasyercs npu OomMOapAMpPOBKE a-4aCTHIIAMU SIAEP aTOMOB AIIOMHUHUS-
CocTtaBbTe ypaBHEHHUE 3TOU AACPHON peaklUy U HAMUIIUTE €ro B COKpaIleHHON (opMme.
15.Hanumunre 30eKTpoHHBIE (HOPMYJBI aTOMOB 3JIEMEHTOB C TMOPSAKOBbIMU HOMepamu 14 u 40.
Ckobko cBoOOTHBIX d-opOuTaseil y aroMOB MOCIIEAHETO dJIeMeHTa?

16.1301on yrnepona-11 oOpasyercs mnpu OomOapaupoBKe MNPOTOHAMH SiAep aTOMOB a3oTa-14.
CocTtaBbTe ypaBHEHHUE 3TOU SACPHON peaKluy U HAMUIIUTE €ro B COKpAIIEHHOH (opme.

17 Hanumure 37€KTpOHHBIE (OPMYJIBI aTOMOB, AJIEMEHTOB C MOPSAKOBBIMH HOMepamu 15 u 28.
Yemy paBeH MaKCHMaJbHbIN CIIMH P-2JIEKTPOHOB y aTOMOB IIEPBOTO U
d-351eKTPOHOB y aTOMOB BTOPOTI'O 3JI€MEHTa?

18.Hanumure 31€eKTpoHHBIE (OPMYJBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMM HoMmepamu 21 u 23.
Cxonbko cBOOOIHBIX d-OopOHTaliel B aToMax 3THX JIEMEHTOB?




19.Cxonbk0 W Kakue 3HAYCHHs] MOXKET MPUHUMATh MAarHUTHOE KBAaHTOBOE 4YHCIO ml mipu
opoutansHoM uncie | = 0, 1, 2 u 3? Kakue 371eMeHTHI B IEPUOANYECKOI CHCTeMe Ha3bIBAIOT S-, p-, d-
u f-anementamu? [IpuBenute npuMepsl.

20.Kakwue 3Ha4eHUS MOTYT IPUHUMATh KBAHTOBBIC YUCIA 11, |, TI 1 mS, XapaKTepU3yIOIIIe COCTOSTHHUE
3JIEKTPOHOB B atoMe? Kakue 3HaUeHHUSI OHM MPUHUMAIOT JIJIsl BHEITHUX JICKTPOHOB aTOMa MarHusi?
21.Peakuus ruaponu3a acnupuHa B HEUTPAJIbHOM Cpelie.

22.06pazoBanue tpuunentuaa DOEH — HUC — I'JIY. Ykazare N-konern, C-KoHell, JaTh IOJHOE
Ha3BaHUE.

23. Peakmust 06pazoBaHusl MOJIEKYJIbI IHIiepodochonumuaa.

24.Dxonmoruveckde MpoOJieMbl TUAPOTEHHU3AIMHM PACTHTEIBHBIX Macel B  IPOMBIIIICHHBIX
Macimradax.

6. O0pa3oBaTeJIbHbIC TEXHOJIOTHH
Ne Bunel yueOHbIX
_— HaumenoBanue pazziena ATt OO6pa3zoBaTeabHBIC TEXHOJIOTHH
1. |BBenenune. CtpoeHue [IpakTrueckoe O0630pHas JIEKIHUs C UCIIOJIB30BAHUEM BHJIEO
aToMa U MepuoInyecKas |3aHsTHE POEKTOpa U Mpe3eHTALUN

cucrema. XuMu4eckas PasBepnyTas Gecena ¢ 00CyKAEHHUEM TOKIIAA.

CBSI3b U U CTPOCHHE Pemenue npumepoB u 3a1a4.

BEIIECTBA KoHcynbeTupoBaHue u mpoBepKa JOMAITHUX
3a/laHui TOCPEICTBOM MPSMOTO OOIICHUS UITU
3JIEKTPOHHOU IMOYTHI

2 |Kmaccer [IpakTrueckoe O0630pHas JIEKIHUs ¢ UCIIOJIB30BAHUEM BHJIEO

HEOPraHUYECKUX 3aHSTHE POEKTOpa U Mpe3eHTALUN

COCTMHEHU I PasBepnyTas Gecena ¢ 00CyKAEHUEM TOKIIAA.
Pemenne npumepoB u 3a1ay.
KoHcyneTupoBaHue U MpoBepKa JOMAITHUX
3a/laHui TOCPEICTBOM MPSMOTO OOIICHUS UITU
3JIEKTPOHHOU MOYTHI

3 |CnocoOsl Beipakenusi  |[IpakTrueckoe O0630pHas JEKIHs ¢ UCIIOIb30BaHUEM BUJIEO

COCTaBa PacTBOPOB. 3aHSITHE MPOEKTOPA U TIPE3CHTANN

PaBHOBecus B pacTBOpax Pa3BepHyTas Oecena ¢ o0cyxIeHUEM TOKIAA.

JEKTPOJIUTOB Pemenue nmpumepoB u 3a1a4.
KoHcyneTupoBaHue U MpoBepKa JOMAITHUX
3a/laHui TOCPEICTBOM MPSMOTO OOIICHUS UITU
3JIEKTPOHHOU MOYTHI

4  |OKHCITUTEIBHO- [TpakTuaeckoe O030pHast JIEKIHS ¢ UCITOJIb30BAHUEM BUICO

BOCCTaHOBUTEJIHHbBIE 3aHSTHE MIPOEKTOPA U MPE3eHTALUN

peakmmn Pa3BepnyTas 6ecena ¢ o0cyx)aeHuEM JOKIA .
Pemenne npumepoB u 3a1ay.
KoHncynbTupoBaHue u mpoBepka JOMaIHuX
3a/IaHAH TTOCPEACTBOM MPSMOTO OOIICHHS W
ANEKTPOHHOU MOUTHI

5 |OcuoBbl xumnyeckoir  |I[IpakTuyeckoe O0630pHas JEKIHs C UCIOJIb30BAHUEM BUJIEO

TEPMOIMHAMUKHU 3aHSTHE MPOEKTOpPA U MPE3eHTAUN




PazBepnyTas 6ecena ¢ o0Cyx)aeHUEM JOKIIA A,
Pewenne npumMepos u 3agad.

KoncynpTupoBanue u npoBepka JOMaIIHUX
3aJJaHUH IOCPEICTBOM MPSIMOTO OOIIEHUS WU
3JIEKTPOHHOMU MOYTHI

6 |Xumunueckas kuHetuka H|lIpakTuueckoe O030pHas KU C UCIIOIb30BaHUEM BUJIEO0
KaTain3. XUMUYECKOE  (3aHATHE IIPOEKTOPA U MPE3CHTALINN
paBHOBECHE Pa3BepnyTas Gecena ¢ 00CykAeHUEM TOKIIAMA.

Pewenne npumMepos u 3agad.

KoncynpTupoBanue u npoBepka JOMaIIHUX
3aJJaHUH IOCPEICTBOM MPSIMOTO OOIIEHUS WU
3JIEKTPOHHOMU MOYTHI

7 |2NeKTpOXUMHUYECKHE [IpakTueckoe O030pHas JTEeKIUs C UCIIOIb30BaHUEM BUJICO
MPOLIECCHI. DIIEKTPOJIU3. (3aHATUE IIPOEKTOpa U IIPe3eHTalUI
lanpBanmyeckuit Pa3BepHyTas Oecena ¢ o0CykIeHUEM JTOKIIA/IA.
anemeHT. Koppo3us Pewenne npumepoB u 3agad.
METaJUIOB

KoHcynpTupoBanue u npoBepka JOMalHUX
3aJJaHUi TTOCPECTBOM MPSIMOTO OOIICHUS HITH
AJIEKTPOHHOMN ITOYTHI

8 |ducnepcHble u [IpakTryeckoe O030pHas JTEKIUS C UCIIOIB30BaHUEM BHJICO
KOJUIOUIHBIC CUCTEMBI,  |3aHSTHE IPOCKTOPA U MPE3CHTANI
WX K1accudukarms, Pa3BepHyTas Oecena ¢ o0CykIeHUEM JTOKIIA/IA.
CTPOCHUE U CBOMCTBA Pemienue npumepoB u 3aj1ad.

KoHcynbTupoBanue u npoBepka J0OMalIHUX
3a/laHui OCPEICTBOM MPSMOT0 OOIICHUS NN
AJIEKTPOHHOMN MTOYTHI

9 |Opranunueckue n [IpakTnueckoe O0630pHas JeKIUs ¢ UCIOIb30BaHUEM BHUJIE0
HEOpraHUYecKue 3aHsTHE MIPOEKTOPA U MPE3eHTALUN
MIOJINMEPBI PazBepHyTas Gecena ¢ 00CykAeHUEM JTOKIIAA.

Pemenue npumepoB u 3agay.

KOHCYJ'II)TI/IpOBaHI/IG " MPOBEpKa TOMAITHUX
3aJJaHUI TOCPECTBOM MPSIMOTO OOIIEHUS WU
3JIEKTPOHHOU MOYTHI

7. OneHouyHble cpeacTBa (MaTepHalibl) UIA TEKYLIero KOHTPOJIA YCIeBaeMOCTH,
MPOMEKYTOYHOM aTTEeCTANMH 00y4alOIMXCH M0 JMCUHILIUHE (M0OY10)

7.1 Bonpocsl K 3a4eTy

l.Ilpenmer u 3agaun xumuu. CBsA3p XMMHMM C JAPYTMMH HayKamMu B Impupoje. XHUMHA U
OKpy>Karoliast cpefa.

2.ATOMHO-MOJIEKYJISIpHOE YueHHEe. OCHOBHBIE 3aKOHBI U IOHATHS XUMHUH. XUMUYECKasi CUMBOJIMKA.
3.Ilepuognueckuit 3akoH J[.MI. MenneneeBa. CoBpeMmeHHas (GOpPMYJIHPOBKA MEPHUOJUUYECKOTO
3aKOHA. 3HAUEHUE MEPUOINIECKON CUCTEMBI.




4.CtpoeHue aToma.

5.Mopnenu crpoenus atoma o Pesepdopay u bopy.

6.IIpoTOHHO-HEUTPOHHAsT MOJENb CTPOCHHS siApa aTomoB. M3otombl u u300apel. OCHOBHBIC
MOJIOKEHUSI KBAHTOBOM MEXaHUKH JIEKTPOHA.

7.0nexkTpoHHas CTpykTypa artoma. KsanToBble wumcna. [IpuHIMNBI 3amoidHEHHs] ATOMHBIX
opOuTaneil.

8.CtpoeHue IeKTPOHHON 000JI0YKH aTOMOB M CBOMCTBA DJIEMEHTOB.

9.Monekynbl. Teopust xumudeckoro ctpoeHus. OOMIre MpeICTaBICHIS 0 XUMHYECKOM CBSI3U.
10.Bunpr xumuueckol cBg3u. KoBalieHTHas cCBsA3b. MeTOI Bale€HTHBIX CBs3eil. MoHHAs CBI3b.
11.Meramnunueckas cBsi3b. BogopoaHbie CBsI3U.

12 .Knaccudukanusi ¥ HOMEHKJIATypa XUMHYECKUX COSAMHEHUH.

13. Oxcuasl. Homenknartypa. Ilomyuenue. Xummueckue u ¢usmueckue cBoiictBa. [IpumeHenwe.
14.0cnoBanust. Homenknarypa. [lonydenne. Xumudeckue U GpU3MUIECKUE CBONCTBA.

IIpumeHeHnue.

15.Kucnorel. Homenkmnarypa. [Tonyuenne. Xumuueckue u pusznueckue cpoiicta. [Ipumenenue.
16.Comu. Howmenknatypa. [lomydenme. Xumudeckne u ¢usndeckue cBoicTBa. [IpumeHenwue.
Xumuyeckue GopMyIibl.

17 Knaccudukanuss xumuueckux peakuui. CocTaBieHue ypaBHeHMHM peakuuidl. Pacuersl 1o
YpaBHEHUSIM.

18.Bona B mpupoae. dusnyeckue u XUMUYECKUE CBOMCTBA BOJIBI.

19.PactBOpHBI. PacTBOpHUMOCTS.

20.Crioco0sI BeIpaKeHUS! KOHLIEHTPAIUU PACTBOPOB.

21.PacTBOpBI 31EKTPONUTOB. VOHHBIE paBHOBECHUS W UX CMEIICHUA. [eopus KHUCIOT M OCHO-
BaHuil.22.IlpousBenenue pactsopuMoctu. Jlucconuanus Boibl. BogopoaHblii mokasares.
23.Cmerienue paBHoBecui. ['uapoans3 cosei.

24.OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE cUCTEMbl. CTETIEHH OKMCIICHUSI BEIIECTBA.

25.CrangapTHbIE OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE MOTEHIMANBL. HanpaBneHue  OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIX ITPOLIECCOB.

26.0tnenpubie  mpeactaBurenn BMC M mpuMeHeHHME MX B Pa3iMYHBIX  OTpacisax
KU3ZHENEATENIbHOCTH.27.OCO0EHHOCTH ~ CTPOEHUSI  BEIIECTB, HCHOJb3YEMBIX JUIS  MOJIYUYECHHS
MOJIMMEPOB.

28.C1ioco0sI MOTyYeHus MOJTMMEPOB, OCHOBHBIC PEAKIINH, JIEXKAIIHE B UX OCHOBE.

29.ITonmuMepsl )KUBBIX OPTaHU3MOB, KaK MPEACTaBUTEIN OHOTIOIMMEPOB.

30.ITpumenenne BMC.

31.TBepnoe cocrosinue. Kuakoctu. 'azoo0pa3Hoe cocTosHue BemiecTBa. IlnazMeHHOe cocTosHUE
BeniecTBa. [IpoMexyTouHoe COCTOSIHME BELIECTBA.

32.0uepretudeckue 3 HEKThl XUMUYECKUX peakiuil. TepMoXuMU4ecKre 3aKOHBI.

33.JIBwyias cuiia XMMHYECKUX IpolieccoB. DHeprus ['mb0ca u ee M3MEHEHHE NMPU XUMHUYECKHX
IIpoueccax.

34.Ilonatne o xuMHueckoil kuHeTHke. CKOpOCTh XMMMUYECKHUX pEeakUud, €€ 3aBHUCHUMOCTh OT
KOHIIGHTpAllUl PEarupyrolux BEIIECTB, JABICHHUS M  TeMmeparypbl. MexaHu3M XUMHUYECKUX
peaKunii.

35.Karanus.

36.HeoOpatumbie u oOpaTUMBbIE peakiuu. XUMHYECKOoe paBHOBecue. CMelieHHe XHMHUYECKOTO
paBHoBecus. [Ipunnun Jle Hlatense.

37.JaBnenne mapa pacTtBopoB. Kumenue w kpucramimzamus pacTBopoB. Ocmoc. OCMOTHYECKOE
JaBieHue. PacTBOPUMOCTB Ta30B B ) KUAKOCTSX. JIeTyuecTb U aKTUBHOCT.

38.OnekTpruueckas MpoBOJUMOCTb paCTBOPOB. HHcia mepeHoca.

39.0nektpoansie mpouecchl. ['albBaHWYECKHE JJIEMEHTBl. AKKyMyJdsSTOpbl. OKUCIUTENH U
BOCCTAHOBHUTEM B IPUPOIHBIX BOIAX.

40.9nexTponu3. 3akoHbI 7eKTpoin3a. KonnuecTBeHHOE ONMUCaHUE AIEKTPOIUTUYECKUX MPOLECCOB.
[IpuMeHeHne B MPOMBIIIJIEHHOCTH.



41.JlucnepcHoe cocrosiHve BellecTBa. KolouWIbl U KOJUIOWIHBIE PACTBOPHI. XapaKTEPUCTHKA M
KIIacCU(UKALUs KOJUIOUAHBIX crcTeM. CTpOeHHE MHIIEIUTBI. DJCKTPUUYECKHUE CBOMCTBA M OYMCTKA
KOJUJTOUJIOB

42.Metonpl  TOJIy4EHUS] KOJUIOMJHBIX CHUCTEM. OJIEKTPOKMHETHYECKUE SIBJICHUA. SIBlIeHUE
KOAryJISIUK U CTAaOUITN3aluU KOJIJIOUIOB.

43.00mue mpeCcTaBICHUS 0 MUKPOTeTEPOTeHHBIX CHCTEMaX U MOJTYKOJIJIOU/aX .

Kpurepun onenkn:

- OLICHKA «OTJIMYHO» BBICTABJISIETCS CTY/IEHTY:
ecM  33Jada  pelieHa HOJHOCTbIO, NPOBENEH  TLIATENbHBIM  aHanu3, HHOpMaus
CUCTEMATHU3UPOBAHA U JIOTUYECKH CBSI3aHA;

- OLIEHKA «XOPOLIOo» -
€coM 3ajava  pelleHa C HeOOJIBIIMMHM HEJOYeTaMH HO, MpOBEIEH aHauu3, HHGOpMaIus
1ocJe10BaTeIbHAa CUCTEMaTU3UPOBAHA;

- OLICHKA «y0BJICETBOPHUTEIbHO -
€ClIM 3aJjaya pelIeHa  He IOJHOCTbIO, BBIBOJBI HE OOOCHOBaHBI, MH(pOpPMALUsi HE COBCEM
10CJIEe10BATENIbHAS;

- OLIEHKA «HeY10BJIeTBOPUTEIbHO» -
€CII 3a/1a4a HE pellleHa, a TeMa HEe PAcKpbhITa, BHIBOABI OTCYTCTBYIOT, MH(OpMAIMs HE CBs3aHa,
HEJIOTUYHA.

7.2. IlpuMepHbIil BAPMAHT TecTa

aTOME KaJausd YMCJI0 IMOJTHO 3AIMOTHEHHBIX JHEPIre€TUICCKUX ypOBHeﬁ

1.B
1.2
2.7
3.3
4.

4

2. Bua rudpuauszanuun moJiekyiae CHy
1. sp

2. sp?

3.sp’

4. Her

3. Kakoe u3 1aHHBIX cCOeTHHEHMIi SBJISIETCSI THAPOKCHIOM ?
1. NaOH

2. KC1

3. CaO

4. HC1

4.B 50 mu pacTBopa coaep:kutcs 6,85 r cyabpara anroMmunus. MoJisipHast KOHIEHTPAIUSA COJIH
(MoJ1b/21) paBHa ...

1. 0,0004
2. 0,34
3) 04

4. 1,17



5.pH pacrBopa paBHa 8. Koumentpamus muonoB H* B pacrBope paBHa (r-mom/n)
1.8

2.10%

3.10°

4.6

6.11pu nucconnanuu NazSQ4 Ha HOHBI KOJIMYECTBO 00PAa30BABIIMXCS HOHOB PABHO
2

.4
.3
.5

AW N —

. YpaBuenne HS- + OH- = H20 + S? onuchiBaeT B3anMOAECTBHE MEKILY
. NazS u H,O

. NaHS u H,SOq4

. KHS u KOH

. K2S u NaOH

AW —=Q

8.00pa3oBaHue cOJIM AMMOHMS BO3MOKHO B XMMHUY€CKOI PeaKIuH ...
. Mg + HNO3 (pa36.) —
2. Cu+ HNO:s (pa36.) —
3. Fe + HNO3 (kxoH1.) —
4. Zn + HNO:s (pa36.) —

—

. IIpu ruaposmmse coan K2S peakuus pacreopa Oyner
. KHcHas

ienIouHas

HEWUTpanbHas

W N~ \O

10.Kak Ha3bIBaeTcsi MeTOJ THTPOBAHMA, NPH KOTOPOM MacCy HABeCKH PACTBOPSAIOT B
NPOU3BOJIBHOM 00beMe BOJAbI M THTPYIOT LEJTUKOM?

1. MeTOZ KOCBEHHOTO TUTPOBAHUS

2.MeToj1 00paTHOTO TUTPOBAHUS

3. MeTOJ MUNETUPOBAHUS

4. MeTOx OTIENbHBIX HABECOK

11.ITo1uMepu30BaTHCS HE CIIOCO0EH:
1. ctupon

2.1,1-qudenmnstan

3 .Tpudropatan

4. TpudropaTUIIEH

12.0MblLIIEHHEM NT0JIYy4aI0T:
1. monuxmopBUHUII

2. NOJINBUHUJIOBBIN CIIUPT

3. MONMHU30IPEH

4 .MONMMaMHUHOCTHPOJI

13.I'eTeponenHbIM MOJTUMEPOM SIBJISICTCS:
1. monunponunexn



2. LIEJITI0103a

3. monucTUpoI

4. NONMUBUHUIIXJIOPU]]

14.A30THCTBIE OCHOBAHHS BXOSIT B COCTAB HYKJIEMHOBBIX KHCJIOT B CJIeAyIOIUX (popmax:
1.1TaKTUMHOM

2. TaKTaMHOU

3. OJIUromMepHoit

4.reHeTUYECKN HE3aBUCUMOM

15. IIpu oOpa3zoBannu moJjekyabl CaCOs3 Beiaeamioch 325 k/lx. Kakoe koaumvecTBo Temia
NOIJIOTHTCS NPH pPa3jio:keHuH Mosekyabl CaCOs3?

1. 650k /Ix

2. 325k /Ix

3. 1300k /Ix

4. 200 xIx

16. Cxopocts npsamoii peakuun Hz + I = 2HI paBua
1. vi =K][I2]

2.vi=[L ] [Hz]

3. vi=K[Hz]

4.vi=K

17. PaBHoBecue peakiuu H: (r.) + Iz (r)= 2HI (3k) npu NoBbIIIEHUH
JAaBJIEHUS] CMECTUTCS

1. BIEBO

2. BIIPaBO

3. HE CMEeCTHUTCS

18. KotnyecTBo BemecTBa B MOJISIX, cofiep:kamieecst B 117 r xaiopuaa HaTpusi, paBHO
1.0,2

2.3

3.0,5

4.2

19.7Kes1e30 pearupyer ¢ Ka:KIbIM U3 IBYX BellleCTB:
1. x;oprIOM HaTpUs U A30TOM

2.KUCIIOPOJOM U XJIOPOM

3.0KCHIOM ATIOMUHUS ¥ KapOOHATOM Kallus
4.B0/I0M ¥ THAPOKCHUJIOM AITFOMUHUS

20. MeTajaumnueckne cBoiictBa B psay 3jeMeHToB K — Na - Mg — Al
1. yBenu4YMBaIOTCS

2. yMEHBIIAITCS

3. HE U3MEHSIOTCS

4. He 3HaKO

21.I1pu pacTBOpEeHUH B BO/I¢ MOBEPXHOCTHO-AKTHBHOI'0 BEeLIECTBA BEJMYMHA IOBEPXHOCTHOI'O
HATSKEHNS ...

l.yBenmmuuBaercs

2.cHayaJa yBeJIMYMBAETCs], 3aT€EM YMEHbBILIAETCS

3.yMeHbIIaeTCst

4.He n3MeHsiercs



22.Cpenu npuBeleHHbIX BeLIECTB IMCIEPCHOM CUCTEMOM SIBJISIETCS
l.MuHepanbHas Boja

2.COJICHBIN pacTBOP

3.pacTBOp caxapa

4.MOJI0KO

Kpurepum ouenku:

- OLleHKa «OTJIH4YHO» (85-100 6a/j10B) BBICTABISETCS CTYJEHTY, €CJIM BBIIOJHEH ITOJHBII
00beM paboThl, OTBET CTY/AEHTA IMOJHBINA U MPAaBUIBHBINA; CTYJEHT CHOCOOEH 0000UIUTH MaTepual,
c/eNaTh COOCTBEHHBIE BBIBO/IbI, BEIPA3UTh CBOE MHEHHUE, TPUBECTH WILTIOCTPUPYIOIIUE TPUMEPHI;

- oleHKka «xopomo» (70-84 6ajy1a) BEICTABISETCS CTYICHTY, €CIIM BBIIOJHEHO 75% padoTHI,
OTBET CTYJEHTAa TMPAaBWIbHBIA, HO HEMOJHBIN: HE MPHUBEICHb WUIIOCTPUPYIOUIUE IPUMEDPHI,
o0o01aroliee MHEHHE CTYJEHTa HEJJOCTATOYHO YETKO BBIPAXKEHO;

- OII€HKA «Y/I0BJIETBOPUTEJIbHO» (52-69 0a/1JI0B) BHICTABIISECTCSA CTYACHTY, €CIU BBIIIOJHEHO
50% paboThl, OTBET MpaBUJIEH B OCHOBHBIX MOMEHTaX, HET WLIIOCTPUPYIOIIUX HPHUMEPOB, HET
COOCTBEHHOTO MHEHUS CTYCHTA, €CTh OIIMOKHU B ACTAJISIX UM OHU MPOCTO OTCYTCTBYIOT;

- OLICHKA «HEeYA0BJIeTBOPUTEIbHO0» (0-51 0as1i1) BHICTABISAECTCA CTYACHTY, €CIU BBIIIOJHEHO
meHee 50% paboThl, B OTBETE JOMYIICHBI CYIIECTBEHHBIC OIMUOKH B OCHOBHBIX aCIIEKTaX TEMbI

8. Cucrema onleHMBaHUSA MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHU s
Kpurepun oueHuBanus
Kputepuem orieHuBaHuUs SABISICTCS BBITIOJHEHNE CAMOCTOSITENIBHBIX 3aJaHUH U JTa0OpaTOPHBIX PaboT.
CamocTosTenbHbIe 3aJaHus 1 Ta00paTOpHBIE paOOTHI M0 Pe3yIbTaTaM BHITOIHEHHS U 3aIUTHI
OLICHUBAIOTCSI C YUETOM CJIEAYIOLIUX OCHOBHBIX [1aPAMETPOB:
— CBOEBPEMEHHOE BBIIOJTHEHHE PaOOTHI;
— IIOJIHOTA U IMPABUJIBHOCTHL OTBETOB HA BOIIPOCHI, 3aJaHHBIC B XOAC 3allIUThI pa6OTI>I.
B ciyuae BbINONHEHUS JAHHBIX YCIIOBUH, CTYIGHT UMEET BO3MOXHOCTh CAABaTh TEOPETUUECCKUIT
3a4yeT MO0 BOIPOCaM.
— OIICHKA «3aUTEHO» BBICTABISETCS CTYACHTY, KOTOPBIN TBEP0 3HAET MaTepHal, rPaMOTHO U IO
CYHICCTBY HU3JIaract €ro, yMeCT NMpUMCHATH MOJTYUYCHHBIC 3HAHUA Ha IMIPAKTUKE, HO JOITYCKAcCT B
OTBETE WM B PELIEHUN 33]1a4 HEKOTOPbIE HETOUYHOCTH.
— OIIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTY/ICHTY, MOKa3aBiieMy (hparMeHTapHbIHN,
pPa3pO3HEHHBIN XapaKkTep 3HAHUN, HEIOCTATOYHO MPaBUIbHBIE (DOPMYITHPOBKU OA30BBIX MOHATHH,
HapylmICHUA JIOTHYECKOH OCICA0BATCIIBHOCTHU B U3JIOKCHUHW IPOrpaMMHOI0 MaT€puraiia,
JIOTTYCKAIOIIEMy B OTBETE WM B PEUICHUH 3a/1a4 TpyObIe OMINOKH.

bazoBas yacTh (IpoBepKa 3HAHUN U YMEHHH 10 KYpCy)

Tema wimm  3aganue | Buasl AynutopHasd wid | MUHUMaNbHOE MakcumanbsHoOe
TEKyIleH aTTeCTalluN TEKyIIeH BHEAyIUTOpPHAsA KOJIMYECTBO KOJIMYECTBO
aTTecTalluu 0amioB 0am10B
Pemenue [IpoBepka Bueayauropnas 18 36
JIOJITOCPOYHOIO 33JaHusl | 3HAHUH,
KOHTPOJIbHON PabOThI YMEHHI
CocraBnenue  tabnun | [IpoBepka Breaynuropnas 7 14
pacueTHbIX (GOpMyJ IO | 3HAHUH,
Kypcy YMEHUU
Jamura npaktudeckux | [Iposepka AynutopHas 7 14
pabor 3HaHUH,
YMEHHH,
HAaBbIKOB
3a4er [IpoBepka AynutopHas 15 20
3HAHUMH,




‘ yMEHUHI ‘
HNtoro MmuHumym 47 84
JlonoJyiHuTeNnbHAs YacTh
Tema wmiu  3amanue | Bunel AynutopHas uiau | MuHUMaibHOE MaxkcumanbHoe
TEKYIleH aTTecTaluu TeKyIen BHEayIUTOpHAs KOJIHUYECTBO KOJIMYSCTBO

arTecTaluu OaJuI0B OaJuI0B

Otpabotka [IpoBepka AynuTtopHas 5 16
7abopaTOpHBIX  padoT, | 3HAHUH,
y4yacTue B OJIMMIINANE yMEHU
Hroro 52 100

9. YueOHO-MeTOAUYeCKOEe U MH(OPMAIMOHHOE O0ecTieyeHue TUCIUILUIUHBI (MO1YJIA)
9.1. OcHoBHas JUTEpaTypa:

Xumus : yuebnuk s By3oB / HO. A. Jle6enes, I'. H. ®anees, A. M. ['ony6es, B. H. IllanoBan ; mox
obmeli penakiueit I'. H. ®aneeBa. — 2-¢ u3a., nepepad. u gorn. — Mocksa : M3garensctBo FOpaiit,
2025. — 431 ¢. — (Bsicmee oopazoBanue). — ISBN 978-5-534-02453-1. — TekcCT : 31MeKTPOHHBIH //
ObC KOpaiit [caiiT]. — URL: https://urait.ru/bcode/469031.
Huxonbckuii, A.b. Xumusa: y4eOHUK W mpaktukyM it By3oB/ A. b. Hukonmbsckuii,
A. B. CyBopoB. — 2-e u3j., nepepad. u gomn. — Mocksa : U3parensctBo FOpaiit, 2025. — 507 ¢. —
(Beicmee obOpazoBanue). — ISBN 978-5-534-03930-6. — Tekct : anekrponHsii // OBC HOpaiir
[caiiT]. — URL: https://urait.ru/bcode/450360 .
9.2. JlonosiHMTEIbHAS JJUTEpPaTypa
MapteiHoBa, T.B. Xumusa: y4eOHUK Uu TpakTUKyM s By3oB/ T. B. MaptsiHoBa,
. B. Apramonosa, E. b. 'onyHoB ; mox ooueit penakuuein T. B. MapTbiHOBON. — 2-€ U34., UCIIP. U
nomn. — Mocksa : U3narensctBo FOpaiit, 2025. — 368 c¢. — (Bricmiee oOpazoBanune). — ISBN 978-
5-534-09668-2. — Tekcr : omekrponnbii //  OBC  HOpaiit [caiitr]. —  URL:
https://urait.ru/bcode/468866.
Pocun, W.B. Xwumusa. VYueOuuk wu 3amaynwk : s By3oB/ W. B. Pocun, JI. JI. TomuHa,
C. H. ConoBreB. — MockBa : M3narensctBo FOpaiit, 2025. — 420 c¢. — (Bricuiee obpazoBanue). —
ISBN 978-5-534-01536-2. — Tekcr : oanekrponnbii // OBC HOpaiit [caiit]. — URL:
https://urait.ru/bcode/469142.

9.3. Ilepuoauyeckue U3IaHUs

1. BectHuk MOCKOBCKOI0 9HEPreTH4eCKOro NHCTUTYTa. M3narenscTBo: HanmoHanbHbIM
uccienoparenbckuil yausepeuteT « MOW». ['ox ocnoBanus: 1994 ISSN: 1993-6982.
2. Cunosas snextponuka. M3narensctso: Menna KuT. I'on ocHoBanns: 2004 ISSN: 2079-9322.
3. DnexrpuuectBo. U3narensctBo: HanmonaneHell nccnenoBarenbckuil yausepeuteT « MOW». T'ox
ocHoBanus: 1880 ISSN: 0013-5380.
4. DJIEKTPO. DnekTpoTexHuKa, 3J€KTPOIHEPTETHKA, DIEKTPOTEXHUUECKAsl TPOMBIIIIICHHOCTD.
International Journal of Energy Production and Management. 3garensctBo: ¥Ypanbckuit
dbenepanbubiit yausepcuteT, DbC ACB. I'og ocnoBanus: 2016 ISSN: 2056-3272.

9.4. IIporpaMmMHoe o0ecrieyeHue

OnepaunoHHbIe CUCTEMBI
e Anvm Jlunmykc: poccuiickas onepanoHHas cucTeMa, 00ecreurnBaroIias BBICOKUN ypPOBEHb
0e30MacHOCTH U COOTBETCTBUE HAIIMOHATBHBIM CTaHIAPTAM.
e PEJ] OC: oreyecTBeHHas pa3paboTKa, OPUSHTHPOBAHHASI HA UCIIOJIL30BaHUE B
TOCY/apCTBEHHBIX YUPEKACHUIX U 00pa30BaTEIbHBIX OpPraHU3aIUsIX.
o Acmpa Jlunykc: cuctema ¢ MOBBIIEHHBIMU TPEOOBAaHUAMH K 0€30MaCHOCTH, aKTUBHO
MpUMEHsIeMasi B pa3JIMUHBIX CEKTOpaXx, BKIII0Uas 00pa3oBaHUE.



http://www.iprbookshop.ru/72245.html

e OC POCA XPOM: onepaulnOHHAsi cUCTEMa MTpeJHa3HaueHa I OCHAIICHUS pab0YUX MECT

MOJIb30BaTeNel 0e3 CrerallbHBIX TPeOOBaHMH M0 HHPOPMAITMOHHOHN 0€30IacHOCTH.
OducHbie nakeTbl

o  MouOguc: poccuiickuii OUCHBIN MaKeT, BKIIOYAOIINN TEKCTOBBIM PEIAKTOP, TAOTMIHBIN
IPOIIECCOp U APYTHe HHCTPYMEHTHI Ui Pa0OTHI C TOKYMEHTaMH.

e P7-Ocgpuc: eme 0JHO OTEUECTBEHHOE pEIICHUE, MOIACPKUBAtoIee padoTy ¢ TEKCTaMH,
Ta0IMIIaMU ¥ TIPE3EHTAIIMSIMH, ITOJTHOCThIO coBMecTUMoOe ¢ popmatamu Microsoft Office.

AntuBupycHoe 110

e Kaspersky Lab: oguH 13 BeAyIIUX MUPOBBIX MPOU3BOAUTENEH aHTUBHUPYCHOTO 10, mmpoko
UCIIOJIb3YEMBbIN B 00pa3oBaTeNbHbIX yupekaeHusx Poccun.

o Dr.Web: HaiexHO€ aHTUBUPYCHOE PEIlIEHNE C MHOTOJIETHEN UCTOPHUEH UCIIOJIb30BAHUS B
y4eOHBIX 3aBE/ICHUSX.

Buneoxondepenuuu u koJadopaums

o  Cgepym: oredecTBeHHas MaaTdopma ajsi BUACOKOH(EPEHIIN U COBMECTHOM padoThI,
CO3/1aHHAs CIIEUANIBHO 1711 00pa30BaTEIbHBIX HY K.

e fnoexc.Tenemocm: cepBuc ot SIHnekca, o0ecrieunBaroIINi HaJC)KHYIO BUACOCBA3b U
y10OHBIE UHCTPYMEHTHI JUTsl OHJIAitH-00ydeHusl.

e TrueConf: poccuiickoe penieHue Uit BUJCOKOH(PEPEHIINH, TTOAICPKUBAIOIEE BHICOKOE
Ka4yeCTBO CBS3U M MIUPOKUE (HYHKIIMOHATBEHBIE BO3MOKHOCTH.

o MTC Jlunk: nenaer KOMMYHHKAIMIO CO CTYJIEHTAMH U COTPYTHUKaMU ObICTpee,
pe3yJIbTaTUBHEE U BHITOJIHEE; MTO3BOJISIET ((HEKTUBHO PEUINTD BCE 3a/1a4H By3a 110 OHJIAKWH-
KOMMYHHKAIUSIM.

CYB/J (Cucrembl ynpaBJjieHUus1 6a3aMu IaHHBIX)

e Postgres Pro: oreuectBeHHas Bepcusi PostgreSQL, aganTupoBaHHas i UCIIOIB30BaHUS B
Poccun 1 akTUBHO mpuMeHsieMasi B 00pa30BaTeIbHBIX YUPEKICHUSIX.

e Peo basza /lannvix: poccuiickas cucTemMa ynpapiieHus: 6a3aMu JaHHBIX, OCHOBaHHAsI Ha
Firebird u obecnieunBaromiasi BRICOKYIO HaJIe)KHOCTD U IIPOU3BOAUTEIHHOCTb.

e YDB (panee Yandex Database): macuitabupyemasi 6a3a JaHHBIX OT SHAEKCa, TOAXO0ASIIAs
JUTSL pa3JIMYHbIX 3a]1a4, BKJIIoYas 00pa3oBaTelbHEIE.

O06J1a4HOe XpaHuJInIIe

e fnoexc./[uck: oTedyecTBeHHOE 00JauHOE XpAHUIIUIILIE, TIpeyIaratoliee ya100HbIH JOCTYI K
¢aiinam 1 UHTErpalUIo ¢ APYTUMH cepBUcaMu SIHekca.

e Obnaxo Mail.ru: emie 0JTHO MOIMYJIAPHOE POCCUHCKOE PELIeHUE sl XpaHEHUs] U OOMEeHa
¢aitnamu, akTUBHO UCIOJIb3YyeMOE B 00pa30BaHMH.

e MoiiOguc Xpanuruwe: 4actb opucHoro nakera MoitOduc, obecrieunBaroas 6e3onacHoe
XpaHEHUE U COBMECTHYIO pabOTy ¢ JOKYMEHTaMH.

Cucrema ynpaJjieHHs 00y4eHHEeM

o [Inamghopma Teachbase: cucrema TUCTaHLIIMOHHOTO 00yUYeHUsI, KOTOpas peJHa3HaueHa Jyis
aBTOMAaTH3AIMH [IPOLIECCOB O0YUYEHHS 3a CUET CBOEBPEMEHHOI0 00yUeHHs €€ MoJIb30BaTeseH
¥ BO3MO>KHOCTH OIEPATUBHOI'O KOHTPOJIS 3a MOJTOTOBKOM M MEPENnoroTOBKOM
IIOJIB30BAaTENEH.

o Spring Learn: LMS ¢ MOTHBIM IIUKJIOM O0yUYEHUS.

e GetCourse: nnatdopma JiIsi OHIAMH-IIKOJIBI, AT BO3MOXHOCTh CO3/1aBaTh TPEHUHTU, BECTH
0asy.

e Stepik: poccuiickas oOpa3oBaresbHas MIaTGopMa U KOHCTPYKTOP OECIIaTHBIX U MJIATHBIX
OTKPBITHIX OHJIAWH-KYPCOB U YPOKOB.

Cucrembl ynpasJieHUsI IPOCKTAMH M COBMECTHOI padoThl

e funoexc.Tpexep: poccuiickas cucteMa Juisd yrpaBJIeHUs 33/1a4aMy U IPOEKTaMH,
MHTETPUPOBaHHAs C IPYTMMHU cepBUcaMu SHJeKca.

e Cgepa: nnardopma JUIsl yIpaBIeHUs TPOSKTAMHU U 3a]la4aMy, ITMPOKO UCIIOJIb3yeMast B
POCCHIICKMX KOMITaHHUSIX M 00pa30BaTEIbHBIX YUPEKICHUSIX.



o Tpexep P7-Ocghuc: yactb opucHoro nakera P7-Oduc, npeanararomiass ”HCTPYMEHTHI JJIs
COBMECTHOM pabOTHI M YIPABJICHUS IPOCKTAMHU.

e TeamStorm: nmnatdopma IJis yIipaBJIeHHs] KOMaHIaMH U IIpolieccaMy pa3padoTKH.

@DopMbI U ONIPOCHI

o Auoexc.@opmul: pOCCUNUCKHUI CEPBUC JIJIs1 CO3J]aHUS OIIPOCOB U aHKET, MpeIararonui
y10OHBIE MHCTPYMEHTHI JUIst cOOpa M aHajIu3a JaHHbIX.

o  Cepsucvt om IC: Vnpaenenue: cneniualn3upoBaHHbIC PELICHUS IS CO3/IaHUS U aHAIU3a
OIPOCOB U aHKET, UCIIOJIb3yEeMbIE B POCCUMCKIX OpraHU3aIUsIX.

o Testograf: cepBUC AJisl CO3AaHUS OMPOCOB, AaHKET U TECTOB JIJIsl KJIMEHTOB U COTPYAHUKOB. OH
IPEeJOCTaBIISICT HAOOP MHCTPYMEHTOB JUIS CO3/IaHUS U aHAJIN3a OIIPOCOB, a TAKXKe IS
yIOpaBieHUs pe3yabTaTaMU U OTYETAMH.

e Univer Online. Ankemuposanue: npeqHa3HadyeH st cOopa U MpeoCTaBICHUS PyKOBOJICTBY
By3a aKTyaJIbHOW MH(POPMALIMU O Ka4eCTBE 00pa30BaTEIbHOTO MpoLecca

Iporpammnel pis padotsl ¢ PDF-1okymenTamu

e PDF Commander: poccuiickoe pemenue st padotsl ¢ PDF-daitnamu, npepiaratomee
HIUPOKUH GYHKIIMOHAM JUTSl CO3[IaHUs, pEAaKTUPOBAHUS U IPOCMOTpPA JOKYMEHTOB.

o  MoiiOgpuc Cmanoapmmuwiii. [[okymernmsi: 4acTh orcHoro nakera MoiOduc, BKIIOYaromas
UHCTPYMEHTHI U1t paboTsl ¢ PDF-nokymMeHnTamu.

e Master PDF: MHOTO()YHKITMOHAIBHBINA U IPOCTON B MCIIOJIb30BAaHUH PEeAaKTOp (aiiioB B
dopmare PDF.

e Content Al (ABBYY): MHOTO(GYHKIIMOHATILHBIN PElaKkTOp Il perieHus ao0bix 3aaa4y ¢ PDF u
OyMaXHbIMU JJOKYMEHTaMHU.

IHouyToBBIE KIUEHTHI

o  KpunmoAPM I'OCT 3: ynuBepcalibHO€ MPUIOKEHUE I PabOTHI C 3JEKTPOHHBIMU
JOKYMEHTaMH CO BCTPOEHHBIM TIOYTOBBIM KJIMEHTOM, TIO3BOJISIOIIUM 0€3011acHO
oObMmeHMBaThCA (paitiamu.

e P7-Oguc. Opeanaiizep: peIHa3HayeH JJIs YIIPABICHUS TOYTOM, JEIOBBIM PACTIMCAHUEM,
paboThl ¢ KOHTAKTaMU U IJIAHUPOBAHUS 3ajau.

e RuPost Desktop: npenocTaBiiseT NOJHbIM HAOOP MHCTPYMEHTOB JIJIsl OpPraHU3alluy Ballei
paboyeil )Ku3HU. ITO BKIIOYAET B ce0s ynpaBlieHUE MOYTOM, KaleH1apsiIMU, KOHTaKTaMH,
3a/ladyaMHy U Jake aHeNb OBICTPBIX KHOIOK AJIs y100CTBA.

CnpaBouHno-npaBoBas cuctema «KoncynpranTllmocy», Bepcus «kcnepr»
«Anturuiaruat.BY3»

9.5. Mpodeccuonanbubie 6a3bl JAHHBIX U MH(POPMALMOHHBIE CHPABOYHbIE CHCTEMBI
COBPEMEHHBIX MHPOPMAIIMOHHBIX TEXHOJIOI UM

1) www. Xumuk.ru

2) OdunmanbHbIi car CaxaJrHCKOTo rOCYJJapCTBEHHOTO YHHMBEpCHUTETA.
http://www.sakhgu.ru/

3) Omnextposnepreruueckuit Madopmarmonnsiit Llentp http://www.electrocentr.info/down/

4) Twirpx.com http://www.twirpx.com/files/tek/

5) OAO "CAXAJIMHOHEPI'O": http://www.sahen.elektra.ru/page.php?id=65

6) Studfiles. http://www.studfiles.ru/all-vuz/eie/

7) Enunoe OKHO JIOCTyTIa K WH(POPMAIIMOHHBIM pecypcam:
http://window.edu.ru/resource/771/40771

8) DnexTporexHUUeCKast
6ubnmoreka http://www.electrolibrary.info/bestbooks/elsnabgeniye.htm

9) Pocaneprocepsuc: http://lib.rosenergoservis.ru/elektroenergetika/

10) Caiit nns snexktpukoB: http://www.elektrikline.ru/biblioteka.html

11) DnexTpoTexHuueckas nuteparypa: http://electro.narod.ru/download



http://www.electrocentr.info/down/
http://www.twirpx.com/files/tek/
http://www.sahen.elektra.ru/page.php?id=65
http://www.studfiles.ru/all-vuz/eie/
http://window.edu.ru/resource/771/40771
http://www.electrolibrary.info/bestbooks/elsnabgeniye.htm
http://lib.rosenergoservis.ru/elektroenergetika/
http://www.elektrikline.ru/biblioteka.html
http://electro.narod.ru/download

12) Kaura®onn;, OO0 «llentp mudposoit nuctpudbyuum»; http://www.knigafund.ru; OOO
«Uentp nudpooit nuctpudsronumn» Jorosop Ne985/11-JIB-25015.

13) DnektponHas OubnmoTeka auccepranmii; Poccuiickas rocymaapcTBeHHas OMOJIMOTEKa;
http://www.rsl.ru; ®I'BY «Poccuiickas rocynapcrBenHas Oubmuoreka» JloroBop Ne
095/04/0173 ot 22.06.2015 r.

14) YuuBepcurerckas O6ubimoreka ONLINE; 000 «Hexc-Menua» (RU);
http://www.biblioclub.ru ; OOO «HexcMemua» JloroBop Ne 132-06/15 ot 23.06.2015.
15)3bC WUznarensctBa «Jlaub»; OOO «Jlanp-Tpenn»; www.e.lanbook.com; becrnarubrit

0ecCpOYHBIi KOHTCHT

16) Polpred.com; OOO «ITOJIITPEICnpaBounukn» ; http://polpred.com/; OOO «ITOJITIPE]]
CnpaBoyHukn» becriaTHbI KOHTEHT.

17) IPRbooks; OO0 «Aii ITu Dp Menuay; http://www.iprbookshop.ru/.

10. Obecneyenue o00pa3oBaTeJbHOIO Mpouecca s JHI € OrPAaHUYEHHBIMH
BO3MO’KHOCTSIMH 310POBbSI 1 HHBAJIH/I0B

VY4eOHble U y4eOHO-METOANYECKHE MaTepHaibl Uil CAMOCTOSTEIHHONH paboThl OOydYarOMIMXCS U3
YucIa UHBAIMJIOB M JIUI] ¢ OTPAaHUYEHHBIMHM BO3MOKHOCTSAMH 3710poBbs (OB3) mpenocrapisorcs B
dopmax, aqanTUPOBAHHBIX K OTPAHHYCHUSM UX 37I0POBBS U BOCIPUATHS HH(OPMALIUH:

JJist criensIX U CIaOoBUASIIHX:

- IeKu# 0(QOPMIISIOTCS B BUJIE SJICKTPOHHOTO JOKYMEHTA, TIOCTYITHOTO C TIOMOIIBIO KOMITBIOTEPA CO
CHEIHATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICUCHHEM;

- NMUCbMCHHBIC 3aJaHHWs BBIIIOJHAIOTCA Ha KOMIIBIOTEPEC CO CICHUATIU3HUPOBAHHBIM IIPOrpaMMHBIM
o0ecrieyeHreM, HITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- obecrnieunBaeTCsl MHIUBUIyIbHOE paBHOMEPHOE ocBelieHue He meHee 300 Jrokc;

- JUIs BBINIOJIHEHHSI 33aJaHHs MIPU HEOOXOJIUMOCTH IPEIOCTABIISICTCS YBEIMUUBAIOIIEE YCTPOMCTBO;
BO3MO>KHO TaKK€ UCII0JIb30BAHUE COOCTBEHHBIX YBEINYUBAOLINX YCTPONUCTB;

- MUCHbMEHHBIC 3aJ]aHusT OPOPMIISIOTCS YBEIIMYCHHBIM HIPUPTOM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (hOpME WIIM BBINOJHSIOTCS B MUCBMEHHOW (opme Ha
KOMIIBIOTEPE.

JI1st TIyXUX U CIa0O0CIbIIAIINX:

- Jekiuuu  OoQOpPMIISIIOTCST B BHJAE DIEKTPOHHOTO JOKYMEHTa, JHOO MpelocTaBiseTcs
3BYKOYCHWJIMBAFOIIAS aIllapaTrypa WHIANBUIYATHHOTO TIOJb30BaAHUS;

- IICbMEHHBIE 3a/1aHUs BHITMIOIHIIOTCS Ha KOMITBIOTEpPE B MIUCHbMEHHOH (opMe;

- 9K3aM€H U 3a4€T MPOBOJATCSA B MUCHbMEHHOM (popMe Ha KOMIIbIOTEpPE; BO3MOKHO NPOBEICHUE B
dbopMme TecTupoBaHus.

JList AL ¢ HapyIIEHHUSIMU OITOPHO-JBUTaTEIbHOTO almapara:

- IeKIUHu 0(OPMIISIOTCS B BUIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIIbIO KOMIIBIOTEPA CO
CIICIHUAJIM3UPOBAHHBIM ITPOTrpaMMHBIM O6€CHC‘~ICHI/I€M;

- TMUChbMEHHBIC 33/IaHUs BBIMOJHSIOTCS HAa KOMIIBIOTEpE CO CHEIHATIW3UPOBAHHBIM MPOTPAMMHBIM
o0ecIeYeHHuEM;

- DK3aMeH M 3a4€T MPOBOJATCS B YCTHOW (pOopMe WM BBIMOJIHSAIOTCS B MUCBMEHHOW (opme Ha
KOMITBIOTEPE.

[Tpu HEOOXOMUMOCTH MPENYCMATPUBAETCS YBETUUYCHNE BPEMEHHU ISl TOITOTOBKH OTBETA.

[Tpomeaypa mpoBeACHHS TPOMEKYTOTHOHN aTTECTAIMH JIJI OOYYAIOIINXCS YCTAaHABIMBACTCS C
y4ETOM WX MHJIMBUIYaNbHBIX ICUX0PHU3UIECKUX ocoOeHHOCTeH. [IpoMexkyToUHAs aTTEeCTaIUs MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipn mpoBeaeHMH TMPOLEAYPHl OIEHUBAHHUS pPE3YNIbTaTOB OOyUYeHHUS MpeayCMaTpUBACTCS
HCITOJIB30BAHUEC TEXHUYCCKUX CPECACTB, HeO6XOJII/IMI)IX B CBA3W C UHAWBUAYAJIbHBIMU 0COOEHHOCTSIMU
oOyvaromuxcsi. OTH CpelcTBa MOTYT OBITh TPEJOCTABIEHBl YHUBEPCUTETOM, WIH MOTYT
HCIIOJTb30BaThCSl COOCTBEHHBIC TEXHHUECKHE CPEJICTRA.
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[TpoBeneHne mporeypsl OIICHUBAHUS PE3YJIBTATOB OOYUYEHUS TOMYyCKAETCS C UCIIOJIb30BaHHEM
JTUCTAHIIMOHHBIX 00Pa30BaTEIBHBIX TEXHOIOTHHA.

O0GecneunBaeTcs IOCTYN K HMH(POPMAIMOHHBIM W OHOJHMOrpagUYecKUM pecypcaMm B CETH
WutepHer ans kaxaoro odydaromerocs B (hopMax, aJalTUPOBAHHBIX K OTPAaHUYEHUSIM UX 37J0POBbS
Y BOCHPUATHUS HHDOPMAITIH:

Jist crensIX U caboBUASAIINX:

- B TICUATHON (pOpME yBEITMICHHBIM HIPHUPTOM;
- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;
- B popme ayaunodaiina.
JUia TiyXux u ci1a0oCibIILaImX:
- B Ie4aTHou opme;
- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.
Jlist 00y9aromuxcsi ¢ HapyICHUSIMU OMIOPHO-/IBUTATEIBHOTO allapara:
- B Ie4aTHOU opMme;
- B (hopMe IIEKTPOHHOTO JJOKYMEHTA;
- B hopme aynuodaiina.
VY4eOHbIC ayIUTOPUHM Ui BCEX BHUJOB KOHTAKTHOH M CaMOCTOSITENILHOW pPa0OThI, Hay4Has
OubnMoTeka W WHBIE TIOMEIIEHHS JUIsi OOYyYeHHs OCHAIICHBI CHEIHaIbHBIM 00O0pYAOBaHHUEM U
y4EOHBIMH MECTAMHU C TEXHUYECKHMHU CPEACTBAMU O0YUCHUS:
JIJ1st CIIeTbIX M CJIa0OBHISIIMX
JUIS TIYXHX M CITa00CIIBIIIAIINX
- aBTOMAaTH3WPOBAaHHBIM pabouYMM MECTOM sl JIIOJeH C HapylIeHHeM ciayxa |
CJIa0OCIIBIIIAIINX;
- aKyCTUYECKHI YCUIIUTENb U KOJIOHKH;
Jlist 00y4aroImuXxcsi ¢ HApyIICHUSIMU OMIOPHO-/IBUTATEIBHOTO allapara:
- IePEIBIKHBIMH, PETYJIMPYEMBIMH dproHOMHUYecKkuMu niapramu CHU-1;
- KOMIIBIOTEPHON TEXHHKOMW CO CIIEIUAIbHBIM TPOTPAMMHBIM 00ECTICUCHHEM.

11. MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCIUILIMHBI

CaxanuHckas 065acTs,|JIekionnas aymuropust:
r. FOxno-Caxanunck, |[Paboune mecta oOydaromuxcs;
yn. [lorpanununas, 1.  |Pabouee mecTo npenogaBaTes;

68, [Mxadwr;

ka0. Ne 101,112, 113, |KiaccHas gocka;

302, 300 IlepeHocHOI 2KpaH;
Hoyt0yk;
MybTUMEUINHBIN ITPOEKTOD;
Ta0muier;

VYueOHO-HarIsAJHBIC TTOCOOUS;

Habop nHCTpyMEHTOB KIIaCCHBIX;

Mogenu AeMOHCTPAIIMOHHBIE;

Pazparounsiii matepuan.

Y4eOHble MOcoOus, CTATUCTUYECKHE TaHHbIC, TAOIHIIbI, yueOHbIE (PUIbMBI,
9KpaH, TaOJIHIIBI, CXEMBI

Hoctyn k cetu UnTepuer




YTBEPXJIEHO
[Tporokon 3acenanus kapeapsl
Ne oT

JUCT UBMEHEHUMHA

(Msmenenus u Oonoanenuss 6 PIIJ[ enocsamcs edcecoOHo u oghopmasromes 6 OaHHOU
Gopme. F3menenus BHOCAMCA 3AMEHOU OMOENbHBIX TUCIO8 (CMApbLl JTUCH NPU IMOM YBEMHbIM
Mapkepom nepevepKueaemcs, a HO8blll TUCH C USMEHEHUeM CMmenjiepom npukaivleaemcs Kk paboveu
npoepamme  (Xpanumcsi Ha Kageope), 6 onekmpounou ¢opme PII][ Oonxcna  Gvimo
aKmyanusupo8aHHol 6ce20a, m.e. ¢ GHeCeHHbIMU USMEHEHUIMU.

Ilpu Hanuuuu OOIBLUWOLO KOIUYECNBA UBMEHEHUUl U NONPABOK, 3ampyOHAIOWUX NOHUMAHUE,
BO3HUKUIUX 8 C8A3U C USMEHeHUueM HopmamueHol 6azvl BO u opyaum npuuunam, npoeooumcs noaHul
nepecmomp PII]] (m.e. evinyckaemcsi nosas PII/]), komopas npoxooum eéce cmaduu npogepKu u
VymeepoicoeHus).

B paboueii mporpamme (Modyie) TUCIUILINHBI

(Hazearnue OuUCyuUnIUHbl)
10 HAIIPABJICHUIO TTOATOTOBKH (CHEYUAIbHOCU)

Ha 20 /20 yu4eOHBIN TOf

1.B BHOCATCA CICAYOIINEC U3MCHCHUS:

(anemenm paboueli npoepammol)
;

2.B BHOCSITCS CIIEAYIOIINE U3MEHEHUS:
(21emenm paboueti npocpammol)
2 ;

3.B BHOCSITCS CIIEAYIOIINE U3MEHEHUS:
(21emenm paboueti npocpammol)

CocraBurens MOANNCh pacirdpoBka nomucu
nara

3aB. Kadeapoii MIOATHCH pacmgpoBKa MOANUCH



