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1.1lean ¥ 3a7a9 AUCHUILIHHBI.

Heap AMCHUIIMHBI.

Henp  auciumiauHbl - (GOPMUPOBAHUE Y CTYJAEHTOB IEIOCTHOTO ECTECTBEHHOTO
HAy4YHOTO B3IJIs/Ia HA MHP, JalbHeiIee yriyOJeHHe COBPEMEHHBIX IpE/CTaBICHUN B
00JIacTH XMMUH, TeOpeTHYecKas MOATOTOBKAa B O0JACTU XHWMHH, KOTOpasi CTAaHOBHUTCS BCE
0oJiee HeOOX0IMMOM B PO ecCHOHATBLHON JeATeIbHOCTA SHEPreTHKA.

3ajayu TUCUMILIMHBI COCTOUT B OCBOCHHU CTYJICHTAMU TEOPETUYECKUX OCHOB
XUMHUH, B IPUOOPETEHUHN UMU 3HAHUN CBOMCTB BEIECTB, KOJIMYECTBEHHBIX
3aKOHOMEPHOCTEH MPOIECCOB MPEBPAIIECHU BEIIECTB, B TPUOOPETEHNU HABBIKOB UX
MPAKTUYECKOTO UCTOJIH30BaAHUS

2.IIEPEYEHD IIVIAHUPYMBbIX PE3YJIbTATOB OBYYEHMUS 11O JUCIUIIJIMHE,
COOTHOHWEHHBIX C IVIAHUPYEMBIMHU PE3YJIIbTATAMHU OCBOEHUA
OBPA30OBATEJIbHOI ITPOI'PAMMBI

[Iponecc n3ydyeHUs IUCHMIUIMHBL «XUMUS» HalpaBjeH Ha (QOpMHUpPOBAHUE Y
CTYJIEHTOB CIEAYIOUIUX KOMNemeHyut U OBIAICHUE CIEAYIOIUMU pe3yIbTaTaMi O00y4eHUs
10 TUCUUILINHE!



Kowmme Conepxanue Nunukatopsl Paznen B pesynbrarte n3ydeHus paszaena IUCHUTIINHBI, 00eCIIeYUBAIOIIETO
TEHLIU KOMIIETEHIUN JUCIUTUIUHEL, bopMupoBaHHE KOMIIETCHIUH (MU €€ Y4acTH)
(nnm ee yacTp) KOMTICTSHITHHA obecreynBaronIHii 00y4JaroIuics JOHKEeH
JTanbl
¢dbopmupoBaHus
KOMIICTCHINH 3HATh YMETb BJIAJICTh
ONK--1 | Cnocoben N -1.Ucnonb3yer Crpoenue aToma, -OCHOBHBIE MIPOBEACHUS PACUETOB C
peliaTh TUIOBbIe | OCHOBHBIC 3aKOHBI MEPUOINYECKUI 3aKOH KJIaCCU(PUKAIIUU U NPUMEHATH OOIINE | UCIOIB30BAHUEM
3a7aun €CTECTBEHHO-HAayYHBIX JA.N.Menneneesa u HOMEHKJIaTypPEI 3aKOHBI XMMUH , OCHOBHBIX TTOHSITUNA U
MPO(ECCHOHATBH JUCLUIUINH JJIST pECIICHUS XUMHWYECCKASA CBS3b. COJIEH, KI/I(jJIOT, IpCACKa3bIBATD 3aKOHOB XMMHH, METOIHUK
N CTaHJApTHBIX 331124 B XuMuueckasg KUHETUKa | OCHOBaHUM, BO3MOKHOCTb H IIPOBEICHUSA
on HeHTeHBHOCTHV COOTBETCTBUU C U KaTaJIu3. CKOPOCTh - OCHOBHBIE HallpaBJIEHUC HCCIIEIOBAHUI
Ha OCHOBC 3HAHUM | HanpaBIEHHOCTHIO XMMHYECKON PEaKIUi U | MMOHATHS ¥ 3aKOHBI | IPOTEKAaHUsA KOJINYECTBEHHOTO
OCHOBHBIX npogeccHOHaTFHON (akTOpHI, BIUSIONINE CTEXHMOMETPHUH U XUMHYCCKOH a"aymsa.
3aKOHOB JEeSTEIIBHOCTH Ha HETro. HX MPAKTHYECKOE peaknuu, -CaMOCTOSITENIBHOTO
MAaTeMATHYECKUX [IpUMEHEHUE, HNpOU3BOAUTH IOJAX0JIa K PEUICHUIO
A CTECTREHHEIX .Meramer. 2.Koppo3ust | - oO1urue BbIYHCJICHUA C XUMHWYECKHUX 3a/1a4, K
HAYK ¢ METAJLIOB 3aKOHOMEPHOCTU HUCIIOJIb30BAHNEM 5 HpOBeI(eHI/IIOVBI)IBOI[OB u
I — ¥l 3aI0MTa OT KOppo3un. | POTCKaHHs I(/)IC;?(?)I:?; TIOHATHM | IIpeAI0KEHHUH 10
] 3. AkxymysropsL [Tpun XAMHAYECKUX pe3yJibTaTtam
MH(POPMAIIHOHHO unn paGoter, 4.TCM n IIPOLIECCOB CTEXMOMCTPHH, 1a00paTOPHBIX,
KOMMYHHKAI[OH - MIPUPOHOTO U TOHSATHH KOHTPOJILHBIX PadoT.
I TexHuy. 5.ITonmumepHbie HPOH3BOICTBEHHOT | BOZODOIHbIii 1
’ MaTepHhabl 0 Xapakrepa FI/II[pOKCI/IJ'IBHHﬁ
(ocHOBBI yueHust 0 | TIOKa3aTelb U
CKOpPOCTH HOHHOC
XUMHUYECKON IIPOMU3BCIICHUC
peaknuu, BOJBI.
XAMHUYECKOM
PaBHOBECHH U
JHEPIEeTUKE
XAMHAYECKUX
peaKiumii).
Koppo3us

MCTAJIOB U
3amura oT




KOPPO3HH.




3. Mecto nucuumiaunabl B cTpykrype OII.

Jucoumnaa b1.0.08.  «Xumus» oTHOCUTCS K 0a30BOM YacTH QUCIUILIMH 010Kka b1
«Jlucruruinabl  (MOIyJT)» — TIPOrpaMMBI OakajaBpwaTra M SBISETCS  00sS3aTeIbHOW IS
U3YUYCHUSI.

Kypc «Xumus» sBISCTCS OCHOBOIIOJATAlOIUM IS HM3yYEHHUS  CIICIYIOIIUX
JTUCHUILINH.  TEXHOJIOTHS  KOHCTPYKIIMOHHBIX  MaTepuajoB W  MaTepHaIOBEJICHUE,
HAJC)KHOCTP M PEMOHT MAIIlMH, TOIUIMBO - CMa304HbIC MaTepHaibl, 3JICKTPOTCXHHKA,
PacTEHHUEBOJICTBO, 0€30IMACHOCTD KU3HEICATCILHOCTH, SKOJIOTHI.

Paznenpl (MOayJIM) AUCHMIIMHBI H MEKIHCIUIUINHAPHBIE CBA3H

¢ MOCJIeTYIIMMU JUCITUNIMHAMH

Ne HaumeHoBaHue o0ecrieunBaeMbIX Ne Ne pa3je/ioB 1aHHOM JMCHUILIMHBI,
n/n (mocJsieyHOIMX) THCIMIIITHH HeO0XOAMMBbIX JIJIsl M3yYeHHUsI
(mocaenyomux) odecrnevynBaeMbIxX
JMCHATLTHH
OIIK-1 CnocobeH pemaTth THIIOBBIC 3a1a4d NMPO(HECCHOHATFHONW NEATeIbHOCTH Ha OCHOBE
3HAHMH OCHOBHBIX 3aKOHOB MAaT€MAaTHMYECKMX M €CTECTBEHHBIX HAyK C IPUMEHEHHEM
I/IH(1)OpMaHI/IOHHO'KOMMYHI/IKaHI/IOHHI)IX TeXHOJ’IOFHfI;
1 2

1. MaremaTHKa + +

1. | l'uppaBimka + +

2. | TemmoTexHuKa +

3. | MarepuanoBeieHHEe ¥ TEXHOJIOTHS + +
KOHCTPYKIIMOHHBIX MAaTE€pPHUaJIOB
TeopeTnueckass MEXaHUKA + +
MeTtponorus, CTaHaapTU3ALUS U +
cepTuduKaIms

6. | ABromMaTHKu +

7. | TeopeTruecKue OCHOBBI -
AJIEKTPOTEXHUKHU

8. | DIeKTPOTEXHOIOTUU + +

9. [TpuknaaHas MexaHuKa - +

10. | ABromartuka +

11. | DuexkTpoTeXHUYECKHUE U3MEPEHUS + +

12. | CBeroTexHuKa + +

13. | DIEKTPOTEXHUUYCCKHE MATEPHUAIIbI + +

14. | MarHuTHBIC MaTepPHAIIBI + +

15. | Benenue B npoheCCHOHATBHYIO + +
JESITEIbHOCTh

16. | OGmas sHepreTrKa + +

4. O0beM TUCHUILUTHHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJMYeCcTBA
aKaJeMHYeCKHX YaCOB, BbI/IEJIEHHbIX HA KOHTAKTHYIO Pa00Ty U HA CAMOCTOSITE/ILHYIO
padoTy o0y4aromuxcs



Ounas ¢popma o0yueHust

O0mas Tpy10eMKOCTh

Bua y4eOHo#t padoThbl Bcero 1 paznea 2 pa3jen
4acoB

Obwas mpyooemkocms. 4achl 108

3a4ETHBIE €IUHULIBI 3 54 90
Ayoumopnule 3ausmus (6ceeo), 6 m.u.. | 50(12)* 30(8)* 20(4)*
JICKIIUU 16 (6)* 8(2)* 8(4)*
npakTuaeckue 3aHatus (I113) 14 (4)* 8 (2)* 6(2)*
naboparopabie padoTsl (JIP) 20(6)* 10(2)* | 10(4)*
Camocmosmenvras paboma (CPC), 6
m.u.: 22 12 10
MIOJITOTOBKA K MPAKTUICCKIM 8 4 4
3aHATHSIM
CaMOCTOSITEIIbHOE N3YyYEHHE TEM 8 4 4
pedepar 4 2 2
ITOATOTOBKA K TEKYIIEMY KOHTPOJIIO 2 1 1
IIpomesicymounas ammecmayus 36 36

IK3AMEH

()* - 3anamust, nposooumbvle 6 UHMEPAKMUBHBIX (hopMax

3aounas ¢popma o0yueHust

O01mas Tpy10eMKOCTh

Bua y4eOHoit padoThbi Bcero 1 pa3nen 2 pazaea
4acoB

Obwas mpyooemkocms. 9achl

3a4ETHBIE €IUHUIIBI 108 54 90
Ayoumopnule 3ausmusi (6ceeo), 6 mu.. | 20(4)* 10(2)* | 10(2)*
JICKITAH 8 (4)* 4(1)* 4(1)*
npakTuaeckue 3aHatus (I13) 4 (2)* 2(1)* 2(1)*
nabopaTtopHbie padoTsl (JIP) 8 4 4
Zaliw.ocmOﬂmeﬂbHaﬂ paboma (CPC), 6 88 44 44
KypcoBasi paboTa (IpOEKT) - - -
MOJrOTOBKA K MIPAKTHYCCKUM 20 10 10
3aHATUSAM
CaMOCTOSITEJIBHOE N3YYEHHUE TEM 28 14 14
pedepar 14 8 6
JTIOKJIaT 10 4 6
MOJIFOTOBKA K TEKYIIEMY KOHTPOJIIO 16 8 8
Hmoecosasi ammecmayus 36 36

IK3AMEH




()* - sanamus, nposooumvle 6 uHmepaxmugHvix gop

5. Conep:xanue TUCHUIINHBI.

5.1.Pa3nenbl AMCUMILVIMHBI M BUAbI 3aAHATHII B Yacax.
Ounas popma 00ydeHust

AyauTopHbIe
N Pa3nessl AU CHMIIMHDBI (E::(l;g) sansTHs(uac) CPC
) Jlekuuu I3 J3
1. 1.001mas xuMusa 54 8(2)* 8(2)* 12 12
Metaibl. JJIeKTPOAHBbIE
2. NOTEHI[HAJIBI. 54 8(4)* 6(2)* 8 10
Opranuyeckue coeJTMHEHUS.
JK3aMeH 36
Bcero nmo jucuunInHe . 4achbl 108 16(6)* 14(4)* 20 22
3aueTHBIE eIMHUIBI 3,0
()* - 3anamus, npoeooumvle 8 uHmMepaKMuUEHbIX hopmax
3aouHnas opma o0yueHnust
AyauTOpHBIE
P B
N a3/1eJibl JUCIHUILIHHBI o :cegl(;) sansTHs(uac) CPC
) Jlekuun 113 JI3
1. | 1.00mas xumusi 54 4(1)* 2(1)* 4 44
MeTtajuibl. JJIeKTPOAHbIE
2. | moTeHIMAJBI. 54 4(1)* 21> | 42 44
Oprannyeckue coeIHHCHHUS.
IK3aMeH 36
Bcero no ajucuumivHe:. 4achl 144 8(2)* 4(2)* 8(2)* 88

()* - 3ansmust, npooouMbvle 8 UHMEPAKMUBHBIX (POpMAX




5.2. TemaTn4yecKkuii NJIaH JEeKIUA
Ounast dopma 0OyueHuUs

Ne
n/n

HaumenoBanue TeM JieKIIUA

Komnnuects
0 4acoB

Pa3znen 1 Oomast xumus ( 8 4.)

Tema 1.BBenenue. OCHOBHbIe TOHATHSI M 3aKOHbI XUMHM.
Crtpoenue artoma. Ilepuogmveckmii 3axko u IIC »33eMeHTOB
J1.M.MenpeeeBa

XuMus - Kak HayKa U €€ CBA3b C IPYTUMHU HayKaMH.

3HayeHue XUMHUH A CIICLIMATIUCTOB arpOMHKEHEPHBIX
crnenuanbHocTed. OCHOBHBIE CTEXMOMETPUUECKUE 3AKOHBI.

Hctopuss OTKpBITHS CHOKHOCTH aToMa. (OCHOBHBIE MPUHILMIIBI
KBAaHTOBOW TEOPUU CTPOCHUS BellecTBAa. KBaHTOBBbIE 4YHCHAa U HX
XapaKTEPUCTHKA.

Tema 2.Xumuuyeckass KHHETHKA ¥ PaBHOBecHe B TOMOTe€HHBIX M
reTePOreHHbIX CUCTeMaX. XMMHUYECKUH KaTaJIu3

[ToHsATME O CKOPOCTHM XHMMHUYECKOM peakuuu. ['OMOreHHele U
reTeporeHubie  peakuuu. DOakTopbl BIMSAKOIIAE HAa CKOPOCTh
XMUMUYECKOM  peaknuu. XHUMHUYECKOe paBHOBecHe. DakTophl
BJIMSIIOIIME HA CABUT PAaBHOBECHSI XUMUYECKON PEAKIUH.
XUMHUYECKask TEPMOJUHAMUKA U KUHETUKA. DHEPreTUKAa XUMUYECKUX
MIPOIIECCOB, XMMHUYECKas M (Ha30BOe paBHOBECHE, KoJieOaTelIbHBIC
peaKunmn

Tema 3. OcHOBHBIE XAPAKTEPUCTHKH PACTBOPOB M JAPYIrUX
JTUCTIEPCHBIX CUCTEMAX.

PactBops! u nx knaccudukaius. CriocoObl BhIPaXXEHHUST KOHIICHTPALIUU
pacTBOpOB. Teopus INEKTPOIUMTUUYECKON aucconnannu. Kucnotsl, cony,
OCHOBaHMSI C TOYKM 3PEHUSI DJIEKTPOJIMTUYECKOM AUCCOLMALIMH.
Nonnsbie peakumu. [1oHATHS O TPOU3BEAECHUN PACTBOPUMOCTH.

Tema 4. Boanble pacTBOpbI J1eKTPOJIMTOB._Boma kak ciaObiid
ANEeKTposIUT. IOHHOE MpOU3BEACHUE

BOJIbl. BOJTIOPOIHBIN 1 TMAPOKCUIIBHBIN TTOKA3aTENIN BOBL.

['mapomms cosiert. Bogopoansiii mokaszaresns 1 mkaina pH.

3Ha4YeHNE CUJIBHBIX U CITA0BIX DJICKTPOJIIMTOB B CETLCKO-X03SICTBEHHOM
OTpAacCIIH..

OxucanTe1bHO-BOCCTAHOBUTEIbHbIE PeaKI[UM.

Crenenb okuciieHusi. OKUCIUTENN U BOCCTAHOBUTEJIH.

CocraBnenue ypaBHEHUS OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuu. Poib OKMCIMTEIbHO-BOCCTAHOBUTEIIBHBIX TPOIIECCOB B
MIPUPOJIE U B CEITBCKOXO3SIMCTBEHHOM MPOU3BOICTBE.

Pa3znen 2 Mera/uibl. DJ1eKTPOXUMHUYECKHE MPOLECCHI.




Oprannyeckue coequnenus (8 4.)

Tema 5.00mue cpoiicTBa MeTaJIoOB W ciljaBoB. Iloaydyenue
MeTaJI0B. Koppo3ust MeTa/i10B H 3alIUTa OT KOPPO3HUM.

OOmasi xapakTepucTuka MeTauioB. I[lonokeHne MeTamwioB B
nepuoanueckou cucreme .M. Meneneesa.

Knaccudukanms metammoB. Ou3nueckue W XUMHUYECKHE CBOMCTBA
METaJUIOB. MEeTaIUNTMYECKHE CIIJIABBHI.

[lonsaTne 0 KOPPO3HOHHOM  INpOLECCE. Krnaccudukanus
KOPPO3MOHHBIX  MPOLIECCOB. XHMHUYECKHI TMPOLECC KOPPO3UHU
MeTauioB. bopb0ba ¢ kopposueil Meramia. MHruOUTOpHI KOPPO3UHU.
Bpen, HaHOCHMBIN KOPPO3UEN HAPOJHOMY XO3SIUCTBY.

Tema 6. DyeKTpoaHbIe NOTEHIHAIbI M XMMHYECKHE MCTOYHUKH
3JIEKTPUYECKOH JHEPIrUM.

[TonsiTuss 00 SJEKTPOJIHBIX MOTEeHIMaNax. YpaBHeHue Hencra. Psn
CTaHJAPTHBIX JIEKTPOAHBIX OTEHLIUAIOB.

['anpBaHWYECKHE SIEMEHTHl KAaK HWCTOYHHKH JJIsi TPEBPAILCHUS
DHEPTrUM NPOTEKAHUSA PEAKIUU B  DIIEKTPUYECKYID IHEPIHIO.
[IprumeHeHne raJbBaHUYECKUX JIEMEHTOB.

AKKYyMyJasTopbl. Buabl aKKymMyJassTopoB (KHCJOTHBIE WM
CBUHIIOBbIE AKKYMYJSITOPBI, IHEJOYHbIE AKKYMYJSATOPHI).
[Ipouecc pa3panakd W 3apsAIKM  CBHUHIOBBIX aKKyMYJIATOPOB.
[IpuroroBiieHue pacTBOpa CEPHOM  KHUCIOTBL  JUISL  3apsAKU
aKKyMyJsiTopa W Mepbl Oe3zonmacHOCTH. [IpuMeHeHHe CBHUHIIOBBIX
AKKyMYJIATOpOB. l1{e10uHbIe aKKyMYJISITOPBI.

Tema 7.. DaexTpouan3. 3akoHnl Dapajes.
[Tonstus 00 »dJaekTponu3e. DJEKTPOJIM3 PACIUIABOB W PACTBOPOB
anekTponuToB. IlocienoBatelbHOCTh  pa3psiAKd  HMOHOB.  3aKOHBI
@apanes. Bexog 1o TOKy ¥ MPakTUYECKOE MPUMEHEHHE DIIEKTPOIN3A.
KauecTBeHHBIN 1 KOJIMYECTBECHHBIN aHAIN3.

Tema 8. Opranudeckue coefuHeHusi. Xumudeckuii cocra 'CM.
Crtpoenue, kiaccupuKanys U CBONCTBA OPraHUYECKOTO COSTUHEHUSI.
[TonydyeHne M XUMHUYECKHE CBOMCTBa yrieBoaopoaa (MpeaeibHbIX,
HETIpeICTbHBIX, APOMATHYCCKHX).

IonumepHbie coequHenusi. CTpoeHUE MOJIYMEPHBIX COEIUHEHHI.
[TomymepHbIe COEAMHEHUSI NPUMEHSEMBIE B CEIIbCKOXO3SMCTBEHHOU
MPOMBIILIIJIEHHOCTH

PasHoBugHOCTH ToOmMBa (IO TPOUCXOXKICHUIO M arperaTHoMy
coctosiHnio). HedTh Kak HMCTOYHMK TMOJyYEHHUS TOIUIMBA IS
aurarened. TepMHUUeCKH KPEKMHI M KaTAIUTUYECKUM KPEKUHT.
YriaeBoaopoibl, BXosiiue B coctaB Torrba A JIBC.

HUToro:
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3aounas dopma o0ydeHus

YPaBHEHUM.

No Tema nexuuu KommuectBo
/1t Pasnen 1 .00mas xumMus JacoB
1. | PactBopbl. Teopus 3eKTPUYECKON TUCCOLMAITUN 2
2. | Metamnbl. Koppo3us MeTayuioB U 3aliura 0 KOppo3uu 2
Paznen 2. Merauibl. DJIeKTPOAHbIE
noTeHuaIbl. Oprannyeckue coeINHEHN .
3. | DnekTtpoaHble  MOTEHUHManbl. [anbBaHWYECKHE  DIIEMEHTHI. 2
AKKYMYJSTOPBL. DJIEKTPOIIH3.
4. | Opranu4eckue COeIMHEHHUs. YTIJIEBOJOPObI BXOSIINE B COCTAB 2
TCM
UTOI'O: 8
5.3. TemaTuyeckuii NJIaH NPAKTUYECKUX 3aHATHIA
Ounas gopma o0ydeHust
Ne ni/m Koauuec
Ne Tembl NpaKTHYECKUX 3aHATHH TBO
4acoB
Paspen 1
1 IpakTnueckoe 3ausaTue 1. [IpaBonucanue xumMuyeckux Gopmyn
10 KJIaCCaM HEOPTaHUYECKUX COETUHEHUMU. 2
IMpakTuyeckoe 3ansatTue 2. Crtpoenue aroma. llepmommueckuii 5
5 3ako u IIC snementoB [[.M.MenneneeBa. KBaHTOBbIE YMCIa U UX
xapakTepucTika. CrocoObl 3aMuCH AIEKTPOHHBIX (HOPMYJ aToma.
CoBpemeHnHass (HOPMYJIMPOBKA NEPUOJAUYECKOTO 3aKOHA. THIIBI
XAMHUYECKUX CBA3EU
IIpakTuyeckoe 3ansitue 3.CKOPOCTh XUMHUYECKUX PpPEAKIUH.
3 Pemenue 3a1a4 Ha onpeneneHne CKOPOCTH PEAKIIHH. 2
IIpakTnueckoe 3ausaTue 4 : PemieHue 3a7a4 Ha TEMY: 2
4 «PactBopbI». CocTaBieHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX

Pazgen 2. (14 u.)




IIpakTH4yeckoe 3ansiTue 5 : 3a7a4u Ha ONpPEIEICHUE

5
0.J1.C. rarbBaHMYECKUX 3JICMEHTOB.
5 IIpakTuyeckoe 3anusitue 6 Permenue 3anaq Ha 3akoHbI Dapazes. 2
IIpakTnuyeckoe 3auHsitue /. Buasl U cBoiicTBa TOIUIMBA H
7 CMa304YHbIX MaTE€pUAJIOB. 2
Huckyccust Ha TeMy: DakTOpbl BIUSIONINE HA Ka4eCTBO OCH3MHAY
MyabTuMeAMHHBIA GUIBM. «YPOKU XUMHUNY.
Hroro: 14
3aoynHas (hopma oOyueHus
Ne n/mm Kosmuec
Ne TeMbl NpPaKTHYECKUX 3aHATHH TBO
4acoB
Paszmen 1(2)
IIpakTnyeckoe 3ansaTue 1. Crtpoenue aroma. llepmommueckmuii
3ako U [IC snementoB [[.M.MenneneeBa. KBaHTOBbIE YHCa U HX 2
1 xapakTepucTtrka. CrocoObl 3alucu 3JIEKTPOHHBIX (GOpMYJT aToma.
CoBpeMeHHas (OpPMYJIUPOBKA MMEPUOJAMYECKOTO 3aKoHa. Tl
XUMUYECKUX CBA3EH. | PernieHue 3aga4 Ha TeEMYy:
«PactBOpbI». CoOCTaBlI€HUE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
YPaBHEHHU.
Paznen 2. (24.)
IMpakTuyeckoe 3ansitue 2: 3a7a4u HA ONPEICTICHUE 2
2 0.J1.C. ranpBaHUYECKHX JJIEMEHTOB. PelieHue 3agay Ha 3aKOHBI
®dapazaes. Buasl u CBOMCTBA TOIIMBA U CMAa30YHBIX MaTEPHUAJIOB.
Hroro: 4
TemaTn4eckui MJIaH JA00PATOPHBIX 3AHATHH
Ounas dhopma 00yueHus
Ne n/mn Koanuec
Ne Tembl J1a00pATOPHBIX 3aAHATHH TBO
4acoB
Paznen 1
Jlabopamopnan paooma Ne 1. NHCTpyKTOXX 1O TEXHUKE
0e30macHOCTH MpHU padoTe B XMMUYECKOU J1aO0opaTOpUH.

1 Knaccudukaiys u HOMEHKIIaTypa HEOPraHUYECKUX COeTMHEHU. 2
XUMHAYECKHE  CBOMCTBA M IIOJYYEHHE  HEOPraHUYECKUX
COEJIMHEHUU.

JenoBasi urpa. Tema: « Peabuauranusi XuMUM KaK HAYKH.
9 Jlabopamopnasa paboma 2 .OCHOBHBIC 3aKOHBI CTEXHOMETPUHU 5

Onpez[eﬂeHHe MOJ'I?[pHOfI MacCChbl O5KBHBAJICHTA MarHUs.




Jlabopamopnan paooma Ne 3. Xumudeckas KUHETHKA W
XUMUYECKOE PaBHOBECHE.
a) 3aBUCUMOCTb CKOPOCTH pEakIuh OT  KOHICHTpAIUU

pearupyrommx BelecTB U 0T TeMIEpaTyphl, 2
0) CwmemeHue XUMHUYCCKOTO pABHOBECHS TIPU H3MEHEHUU
KOHIICHTPAIlMU PEarupyrommx BEIIecTB.

MyabTuMeanitablii uiabM:. « CKOPOCTh XUMUUECKOU PEAKIINI.
Jlabopamopnan paboma Ne 4. PactBopsl. Bomoponusiii
nokaszarenb — pH-. DinekTpoauTnyeckas AUCCOIUAINS U THIAPOIIN3
COJIEH.

a) Okpacka HWHIUKATOPOB IOJ JIEHCTBHEM pPAacTBOPOB KHCIOT U
[IEJIOYEL; 4
0) OmnpeneneHre peakIWH CPeIbl MPH THAPOIU3E PA3THYHBIX
COJIEH,

B) DJICKTPOIPOBOJIHOCTH PACTBOPOB JICKTPOJIUTOB;

) 3aBUCUMOCTD CTCTIICHH JTUCCOIMAIINN OT pa30aBIICHUS.
Jlabopamopnasa paboma Ne 5. OKuCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMU. 3aBUCUMOCTb OKUCIUTENBHO- 2
BOCCTAHOBUTEJIBHBIX MPOLIECCOB OT PEAKIIUU CPEBI.
Paznen 2
Jlabopamopnaa paboma Ne 6Kopposuss MeETalIoB U CIOCOOBI
3alUTHI OT HEE.

a) Koppo3ust oIMHKOBAaHHOTO U JIY>KEHOT'O JKeJie3a;

0) [IpoTekTopHas 3amuTa; 2
B) IlaccuBHpOoBaHHME META/NIOB W POJb 3alUTHBIX IUICHOK B
MpoIecce KOPPO3uu;

r) BiusiHue a5ekTpouTa Ha poIecc KOppo3uu
Jlabopamopnas paboma Ne 7. DAESKTPOXUMUUYECKHE IPOIECCHI.
["anpBaHMYECKUE PIIEMEHTHI.

a) ITomyueHue SJICKTPHUUECKOIO TOKA C IOMOIIBI0 XHMHYECKOMH 5
peakuuuy;

0) BszauMHOE BBITECHEHHE METAUIOB M3 WX PacTBOPOB
3aBUCHUMOCTH OT BEJIMYHMHBI 3JIEKTPOTHOTO MOTEHIINAIA
Jlabopamopnasn paboma Ne 8. DNeKTPOIIN3 BOIHBIX
pPacTBOpPOB DJICKTPOJUTOB. l[loydeHrne MeTaqioB ¢ MOMOIIBIO 2
AJIIEKTPOJIN3A.

Jlabopamopnasa paboma Ne 9.

a) AHaJIU3 Ha COJCP)KAaHUE BOJOPACTBOPHUMBIX KHMCIIOT U IIeIOouei
B aBTOMOOWJILHOM O€H3UHE; 2
0) KauecrtBennoe ompezaenenne oIeUHOB B aBTOMOOHIEHOM
OeH3MHE.

UTOI'O 20 yac.




3aouHas popmMa 00yueHHs

Ne ni/m Konuuec
Ne Tembl J1a00paTOPHBIX 3aHATHH TBO
4acoB
Pazgen 1(4)
Jlabopamopnaa padoma Ne 1.  VHCTpyKTaxX MO TEXHUKE
0e30macHOCTH MpHU pabOTe B XUMHUYECKOU TaO0paTOpHUH. 2
1 Knaccudukanus u HoMEHKIaTypa HEOPTaHUIECKUX COCTMHCHU.
XUMUYECKME  CBOMCTBA W IIOJYyYEHHUE  HEOPraHUYECKUX
COEIMHEHHUM.
HenoBasi urpa. Tema: « Peabmiauranus XuMHH KaK HAYKH.
Jlabopamopunaa paboma Ne 2. PactBoprl. BogopoaHblii 2
nokaszarenb — pH-. DnekTpoautnyeckas AUCCOMANUS U TUAPOIIU3
COJIEH.
a) Okpacka WHAMKATOPOB IO/ JCWCTBHEM PAcTBOPOB KHUCIIOT H
2 [IEJIOYEH;
0) OmpeneneHue peakyH CpeAbl MPH THIPOJIN3E Pa3TUIHBIX
COJIEH,
B) DIIEKTPOIIPOBOTHOCTH PACTBOPOB AJIEKTPOJIUTOB,;
r) 3aBHCUMOCTb CTETICHU JTUCCOITUAIIMH OT pa30aBICHHUS.
Paznen 2. (24.)
Jlabopamopuaa paboma Ne 3. DeKTpOiIU3 BOJHBIX PACTBOPOB
ANEeKTpoNUTOB. [loslyyeHrne MeTaIIOB ¢ TOMONIBIO ATIEKTPOIIU3.
3 AHaJIM3 Ha COJEpP)KAHHE BOJOPACTBOPUMBIX KHCIOT U LIEJIOYEH B 5
aBTOMOOMIILHOM OCH3UHE;
KauectBeHHOe ompeneneHue O0le(pUHOB B  aBTOMOOMIBHOM
OCH3UHE.
Jlabopamopuaa padoma Ne [. DAEKTPOXUMUUYECKHE MPOIECCHI. 2
["aibBaHMYECKUE 3JIEMEHTHI.
a) IlomyueHHE BIEKTPUYCCKOTO TOKA C IMOMOIIBI0O XHMHYCCKOM
4 peakiuu,
0) BsauMHOe BBITECHCHHME METANIOB W3 HX PacTBOPOB
3aBUCHUMOCTH OT BEJIMUUHBI 3JIEKTPOJHOTO MOTEHIIHAIA.
DONEKTPOSnU3 BOJHBIX PAcTBOPOB 3JIEKTpPoJUTOB. IlomyueHue
METaJUIOB C MTOMOIIBIO 3JIEKTPOJIHU3A.
Hroro: 8




5.4.Conep:xanue pa3iesioB JUCHMIJINHBI.

Ne | HammeHoBaHue pa3aesa Conep:xanue pasaesa
/i KomnereHnn
U
Pa3pgea 1.
1. | 1.0O0masa xumus Tema 1. BBegenne. XvMusl Kak pa3Jen €CTECTBO3HAHUSA - HAyKa O BELIECTBAX
U UX IpeBpalleHusX. MecTo XMMUU B CHCTEME HayK. 3HAUYCHHE XHMHUHU B OMK-.1

M3YyYEHUH TPUPOJBI U PAa3BUTUU TEXHUKHU. [IpoCTOE M CIOKHOE BEHIECTBO.
3aKOH COXpaHEHHs] MaTepuH, 3aKOH IMOCTOSIHCTBA COCTaBa BEUIECTBA, 3aKOH
KpaTHbIX oTHOIIEHUN. Monb. [loctossHHas ABoraapo, MoJsipHas Macca, 3aKOH
COXpaHEHHUS MacChl BEIIECTBA, MOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo,
XUMHUYECKUNA HKBUBAJIEHT, (AKTOp HSKBHUBAJEHTHOCTH, MOJIIpHAs Macca
HKBUBAJIEHTA, 3aKOH 3KBUBAJIEHTOB. CIIOCOOBI pacueTa MajisipHbIX Macc rasa.
Ypasuenue Knalinepona - MeHneneena.

CrpoeHne aToMa M CHCTEMATHKA XHUMHYECKHMX 3JeMeHTOB. CTpoecHue
aroma, nepuonndeckuid 3akoH J[.M. MenneneeBa um XMMHUYECKas CBS3b:
OCHOBHBIE TPUHIMIIBI KBAHTOBOM TEOPUHM CTPOCHUS BEIIECTBA; KBAHTOBBIC
Yyclia: TJIaBHOE, OpOUTATbHOE, MAarHUTHOE W CIIMHOBOE, JHEPreTHUYECKUE
YPOBHM M TMOJYPOBHM aToMa B OCHOBHOM coctosiHuM; [lpunmun Ilaynm,
npaBuio XyHJa; JEKTPOHHbIE EMKOCTU OpOuTasel, MoypOBHEN U ypOBHEH
aToMa; CrocoObl 3aluCH 3JIEKTPOHHBIX (OpPMyJN aToma, COBpPEMEHHas
bopMynMpoOBKa MEPUOJUYECKOTO 3aKOHA ; CTPYKTypa MEepUOIUYECKOM
CUCTEMBI; TIEPUOJUYHOCTH HM3MEHEHHUS CBOWCTB DJJIEMEHTOB. JSHEPIUHU
MOHM3AIlMM, CPOACTBA K DJJIEKTPOHY, BJIEKTPOOTPUUATEIBHOCTD;, THIIBI
XMMHUYECKON CBSI3M; XapaKTEPUCTUKHU CBS3€M; METOJl BAJIEHTHBIX CBSI3€EH,
METOJ MOJICKYJSIpHBIX opOuTanell. PeaknmoHHas CmOCOOHOCTH BEIIECTB.




XuMus U NneprnoanvcCKasa CuCTcMa 3JICMCHTOB.

Tema 2. Xumuyeckass KHHETHKA M XHMHU4YecKoe paBHoBecue. CKOPOCTh
XUMHUYECKON peakiuu U (HaKTOPhl, BIUSIONINE HA HETO; 3aKOH JEHCTBYIOIIUX
Macc ISl DJIEMEHTAPHOM CTaud XHMHUYECKOW PEaKIMU; KOHCTAHTa CKOPOCTH
peaKuuy; 3aBUCUMOCTb CKOPOCTH XHWMHYECKON PEAKIMU OT TEMIIEPATYpHI,
npasuwio Bant-I'odda; ypaBHeHue Appenuyca, S3HEprus aKTUBALMK; KaTalu3,
KaTanu3aTtop, (EepMEHT; 3HAaHUE YYEHUS O CKOPOCTH XMMHUYECKON peakuuu B
XUMUHU, OUOJIOTMH, B CEIIbCKOM XO35HCTBE; XHWMHYECKOE PAaBHOBECHE Kak
KOHEYHBIN pe3yibTaT CaMONPOU3BOJIBHOIO MPOTEKAHUS OOpaTUMOM pEeaKLuHy,
JAHAMHUYECKUN XapaKTep XUMHUUYECKOTO PABHOBECHS, IPU3HAKA HCTUHHOIO
paBHOBECHs, 3aKOH JCHCTBYIOLIMX MacC Il XUMHYECKOrO DPaBHOBECHS,
npuHiuI Jle-1llarense, pojab XUMUYECKUX PABHOBECHM B IIPUPO/IE.
Xumuuyeckuii Karaaum3. XUMHUYECKas TEPMOJAMHAMUKA W  KHUHETHUKA.
DHepreTuka XMMHUYECKHX IMPOIECCOB, XUMHUYEcKass U (a3oBOe paBHOBECHE,
KOJIeOaTeIbHbIE PEAKIIUH.

Tema 3. PacrBopwl. Mx xmaccudukamus. PacTBOpsl Kak JHUCTIEPCHBIC
cucrteMmbl. PactBopumocth BermiecTB. CrocoObl BBIpaXEHHS KOHIIEHTPAIlUU
PAaCTBOPOB: MOJISIPHASI KOHLEHTPALMSA, MOJISIpHAs KOHIICHTPAIUSI SKBUBAJICHTA,
MaccoBas J0Js. OJEKTPOJUTHYECKAs JIHUCCOIMalMs, KOHCTAaHTa W CTEICHb
JIMCCOLMAIINY, CUIIbHBIC U CJIa0bIe AJIEKTPOIUThI. KUCIIOTHI, COJIU, OCHOBaHUE C
TOYKHU 3PEHUS IIEKTPOJIUTUUECKON nucconmannu. Mlonneie peakuuu. [lonarue
0 MIPOU3BEICHUN pPacTBOPUMOCTH. JucnepcHblie CHUCTEMBI
DIIEKTPOXUMHUYECKUE CHCTEMBI.

Tema 4. Teopus 3JjeKTpoauTHYecKOl aucconuanmuu. Boma kak crnaOwbrid
anekTposiuT. oHHBIE Tpon3BeneHus BoAbl. Jlucconmanns Boabl. Bogopoansiit




Y TUJIPOKCHWIIbHBINA MOKA3aTeNd pacTBOPOB; TUAPOJIN3 CONEH , TUIBI THAPOIIN3A
coneil. Bomopoansiii mokazarenb u mkaina PH. Cnocobsr pacuera PH
PacTBOPOB CWJIBHBIX U CHAOBIX JIEKTPOJIUTOB. 3HAYECHUE PACTBOPOB CHUIIBHBIX
U Cla0bIX DJJIEKTPOJUTOB B XUMHUH, OWUOJOTUU U TeOXUMHH. (OCHOBBI
BOJIOTIOJITOTOBKH.

OKHNCINTEIbHO-BOCCTAHOBUTE/IbHBIE PEAKHMH. CTCIEHb  OKHUCIICHMUS,
OKHCIIUTENIM W BOCCTAHOBUTEIHW, COCTABICHUE YPAaBHEHUS OKHUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX pPEaKIUi;  POJib OKHUCIUTEIHHO-BOCCTAHOBUTEIbHBIX
IPOLIECCOB B MPHUPOJIE U CEIbCKOXO35MCTBEHHOM MpOU3BoOJcTBE. KuciaoTHo-
OCHOBHBIE U OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOKMCTBA BEILIECTB.

Pazen 2 (8u.)

2.MeTaJlIbl.
JJIeKTPOXUMHUYECKHE
MPOIECCHI.

Oprannyeckue coeTUHECHUS.

Tema 5. Mertasiabl. 3aBUCUMOCTh XUMUUYECKHUX CBOMCTB METAIOB OT HUX
MoJoXKeHus:t B mnepuoamyeckon cucreme J[.M. MeHneneeBa u B psny
CTAHJAPTHBIX SJEKTPOJIHBIX MOTeHIMaaoB. OOmue CBOWCTBA METAJJIOB.
Knaccudukanusa merannos. @usnyeckue u XumMuueckue cBoiicta. [lomyuenue
MeTauioB u3 pya. CrocoOsl oboramieHus pya. Metamindyeckue CrijiaBbl.
Koppo3us MeramioB. [loHaTus 0 KOppo3HWOHHOM Ipouecce. XUMUYECKUN
mpoiecc Koppo3un MeramuioB. Knaccudukaiuss KOppO3UOHHBIX MPOIECCOB.
boprba ¢ kopposueil Meranmia. 3allUTHBIE MOKPHITUSA. AHTUKOPPO3HMOHHOE
jgerupoBanue Merama. OO0paboTka KOPPO3HMOHHOM cpelbl. XHUMHUYecKas
KOppOo3usl. DNeKTpoxuMuyeckass koppo3us. CrnocoObl 3alllUThl METaIOB OT
KOPpPO3UU: HAHECCHUE METAUIMUYECKUX W HEMETAUIMYECKUX TIOKPBITUH,
00paboTKa KOPPO3HMOHHOMU CPEIbl, IICKTPOXUMHUYSCKUE METOABI 3AIIUTBI OT
Kopposun. UHrubuTopsl Kopposuu. Bpes, HaHOCUMBIN KOPPO3Ue HapOTHOMY
XO3AMCTBY.

OIIK--1

Tema 6. 3JI€KTpOHHbIe NOTCHNHAJIBI MU XHMHYECKHE MCTOYHHMKH




JIEKTPUYECKOM IHepruu. ['anpBaHMYECKHE 3JIEMEHTHI KaK MCTOYHUKHU JJIS
MPEBPAIICHNS] SHEPTrUM IPOTEKAHUS PEAKUHUU B JIIEKTPUYECKYIO HSHEPTUIO.
OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUU U AJIEKTpUUYECKUi TOK. [ToHSATHS
00 SJIEKTPOJHBIX MOTEHIIMAIaX. JIBOMHOM 3JIEKTPUYECKHUM CJIOW Ha TpaHUIIE:
AJIEKTPOJ-pacTBOp. YpaBHeHne HepHcta. PsAn cTaHmapTHBIX 3IEKTPOIHBIX
NoTeHIMaNoB. [IpruMeHeHHue TajdbBaHWYECKUX JJEMEHTOB. TOIIMBHBIE
3JIEMEHTBHI

AKKyMyJasTopbl. Buabl akkymyassTopoB (KHCJIOTHbI€ WJIM CBHHIIOBBIE
AKKYMYJISITOPBI, IIeJIOYHbIe aKKYMYJISTOpbI). [Iporiecc pa3psiku U 3apsaKu
CBUHIIOBBIX aKKyMYJISITOPOB. [IpuroroBienrne pactBopa CEpHOM KHUCIOTHI IS
3apSAAKA  aKKyMyJIsITopa W Mepbl Oe3omacHocTH. IIpuMeHEHHe CBUHIIOBBIX
akKymyssTopoB. [llenounbie akkymyJssiTopel. [IpuroroBieHne >J€KTpoOJIMTA
JUIA 3apsAnKd akkymyssitopa. IIpemmyinectBa M HEJOCTATKU IIEJIOYHBIX U
KMCJIOTHBIX aKKyMYJIATOPOB. [[puMeHEHNE 1IeT0UHBIX aKKYMYJISITOPOB.

Tema 7.9aexktpoam3. Ilonstue 00 »nekTponu3e. DAEKTPOIU3 PaCIIaBOB U
pacTBOpoB 31eKTpoauToB. [Ipomeccel Ha 3nekTpoaax. IlocnenoBaTenbHOCTH
paspsiga MOHOB Ha Katoge W aHonae. CyIIHOCTh Mpolecca 3JIEKTPOIu3a.
[TocnenoBaTenbHOCTh Pa3psSIIKK  HOHOB. OIIEKTPOJIM3 PACTBOPUMBIM U
HEpPacTBOPUMBIM aHOJIOM. 3akoHbI Dapanes. Brixoa no TOKy U MPaKTUYECKOE
MIPUMEHEHUE AJICKTPOJIN3A.

Tema 8. Opranuyeckue coeauHenmusi. CrpoeHue, Kiaccupukauus U
CBOMCTBA OPraHUYECKOro coeauHeHus. llonmyyeHne u XMMUYECKHE CBOMCTBA
yrieBoiopojia (peiebHbIX, HeMPEIeIbHBIX, APOMATHUCCKHX).

HHonumepnbie coenuHenusi. CTpoeHHE  TOJYMEPHBIX  COEJAUHEHUH.
[lonmymepHble  COEIMHEHUS  IPUMEHSEMBIE B CEJIBCKOXO35MCTBEHHOMN
IIPOMBILUICHHOCTH.




Xumudecknii coctaB I'CM. PazHoBuaHOCTH TOILMBA (TI0 MTPOUCXOXKICHHIO
U arperaTHOMy COCTOSIHHIO). HedTh Kak MCTOYHHMK TOTYYCHHS TOIUIMBA IS
npurarened. TepMHUYEeCKHM  KPEKMHI W KaTAJIUTUYECKUM  KPEKHUHT.
YraeBoaopobl, Bxoasmme B coctaB Torua 1 [IBC. Biausaue paznuuHbix
YIJIEBOJOPOJOB Ha KadyecTBO ToIiMBa. [lolydyeHne apoMaTH3MpOBAHHOTO
OceH3uHa. BiausHue NpoIyKTOB cropaHus TOIIMBA Ha OKPYIKAIOIIYIO CPEy.




6. YueOHO-MeTOAMYECKOE 00ecTieYeHre CAMOCTOSITeIbHOI padoThl

Temamuueckuil nian camocmosmenbHol pabomoi

6. YueOHo-MeTOIHUYECKOE 00ecTeyeHne CAMOCTOSITeJIbHOM padoThl

Temamuueckuil naaH CAMOCHOIMENbHOU pa6ombl

Koanuec PexomenayeMble HCTOYHUKH
TBO nHpopmammuu (Ne HCTOUHHMKA)
n/ TemaTHKa caMoCTOATEIbHOI YacOB | OCHOBH (unTepHeT-
n padoThI as (u3 AOTOHMTE pecypcsl)
n.8 AnHas (13 (w3 m.9
pry | ™8P P}
[ToaroroBka K MPaKTHYECKHM 3aHATHSIM- 8 d..

1 | OcHoBHBIE KTaCCHI 212 123 4,5,6 1-7
HEOPraHUYECKUX COCIUHECHUN

2 | OCHOBHBIC CTEXHOMETPHUYCCKHE 2/2 3 45,6 1-7
3aKOHBI XUMUHU

3 | Ctpoenue aToma. 414 1,2,3 5,6 1-7

4 | Katanus 212 1,2 45,6, 1-7

S | Xumuyeckast KHHETHKA 212 123 56,8 1-7

6 PacTBOpBHL. 414 1,2 6 1-7

7 | OKHCIINTENBHO-BOCCTAHO 212 1,2 4,5,6,7,8 1-7
BUTEJIHbHBIC PEAKITHH

8 | Buoreunsle S,P- aieMeHTHI 212 12 4,5,6,7,8 1-7

CamocrosiTebHOE H3yueHue TeM- 8/ 28

1. | OcHoBHBIE KITACCHI -1 8 1,2 5,6 1-7
HEOPTaHUYECKUX COCIMHECHUN

2 | OTaMyme 3JIEKTPOJIN3a Ha 2/ 4 1,2 5,6 1-7
MHEPTHBIX DJICKTPOJIaX U Ha
PacTBOPHMBIX aHOJIAX
3akonbl dapanes. 2/4 1,2 45,6,7,8 1-7

4 | AGCOJIIOTHBIE U OTHOCUTELHBIE 216 1,2 4,5,6,7,8 1-7
ITOTEHIINAITEI.

5 | CocraBiaeHHE CXEMBI 2/ 6 1,2 5,6 1-7
raJbBaHNUYECKOIO DJIEMEHTA.

15 | Pedepartsl 4/ 1,2 5,6,7 1-7
Toxnaze! 1,2 5.6.7 1-7
MOJIFOTOBKA K TEKYLIEMY o/ 1,2 5,6,7 1-7
KOHTPOJTIO
Bcero 22/ 88




INEPEYEHb YYEBHO-METOINUYECKOI'O OBECIIEHEHUSA IJIA
CAMOCTOSTEJIBHOM PABOTHI,

I[JIH IMPOBCOACHUA CaMOCTOSITEIIbHOM pa6OTBI 110 XUMHWYCCKHUM JUCHHUIIIMHAM I10 Ka(bezlpe XUMHUHN
H3JIaHbl CICAYIOIIHC MCTOOIUYCCKHUEC YKA3aHUAA.

1. Artaea P./I.,CranpmakoBa B.II., Mcaesa H.I'. KonTtpons u camoctosiTenbHas paboTa IO
XUMUH. Y4eOHO - MeToJauyeckoe mocobue il cTyaeHtoB l-ro kypca cmer. 111801-
Berepunapus, 111100 —3oorexnus, 111400-Bogusie Ouopecypcwl u akBakynbTypa, 110400-
Arponomusi, 110500-CanoBoactBo,110900-TexHomorusi mpou3BOJACTBA U TEpPepabOTKH C.-X.
npoayktoB,,110800-ToBapoBeneHue u skcrepTrsa TopapoB. Maxaukana, 2013.

2. AtaeBa P.J[., CramemakoBa B.I1., Mcaesa H.I', A3u3oBa 3.A. YueOHO-MeTOIUYECKOE ITOCOOHE
Mo XUMUH . JIJIT KOHTPOJISL M CaMOCTOSATEIBLHOM PabOThI CTyICHTOB 1-Kypca Mo HalpaBICHUIM
noarotoBku 19060- Tpaucrmoptasie cpeactra; 110800- Arpourkenepusi. Maxaukana , 2013 .

MeToan4yeckue peKOMEHAAIUM CTYIEHTY K CAMOCTOSAATeJIbHOM padoTe
3aaHus I CaMOCTOSITENIBHOM padOThl OCYLIECTBIIIIOTCS 110 pa3zieiaaM U TeMaM, 110
KOTOPBIM HE IIPEyCMOTPEHBI Ay JUTOPHBIE 3aHATHUSA, JINOO TPEOYIOT TONOJHUTEIBHON
npopaOOTKHU U aHajIu3a MaTepuaia B 00beMe 3allJIaHUPOBAaHHBIX YACOB.

CamocrosTenpHas pa60Ta CTYACHTOB MOXET OCYIIECTBJIATHCS B BUIC.

® KOHCIIEKTUPOBAHUS YUEOHOH, HAYYHOM U MEPUOINYECKON JTUTEPATYPHI;

e mpopaboTKU ydeOHOTO Marepuana (IO KOHCIEKTaM JICKIWHA ydYeOHOH W Hay4dyHOU

JUTEPATypHhI);

® IOJIFOTOBKA JIOKJIAJIOB K CEMUHapaM M NPAKTUYECKUM 3aHATHSM M y4acTHIO B paboTe

HAYYHOT'O CTYJACHUYECKOT0 KPYKKa U KOHPEpEeHIHUsX;

® pabOTbl C HOPMATUBHBIMHM JOKYMEHTaMH M 3aKOHOAATEIbHOW 0a30H, C MNEpBUYHBIMU

JIOKyMEHTaMU,

e IOMCKa M 0030pa Hay4yHbIX NYOJUKALMA B DSJIEKTPOHHBIX HMCTOYHUKAX HWH(GOpMAaLNH,

MOATOTOBKH 3aKIOYEHUS IO 0030py MH(pOpMauy,

® peIlICeHHUE MPAKTUYECKUX U CUTYAIIMOHHBIX 33/1a4;

e HanKcaHus pedepaToB, TE3UCOB JOKIIAJIOB;

® paboThI C TECTAMU M KOHTPOJIbHBIMU BOIIPOCAMHU JIJIsI CAMOIIPOBEPKHU.

CamocrosiTenbHas padoTa I0J>KHA HOCUTh CUCTEMAaTHYECKUM XapakTep, ObITh HHTEPECHOM

U TIPUBJIEKATEIBHOM JJIsl CTYIEHTOB.

Pe3ynbpTaThl caMOCTOATEIBLHOM pabOThl KOHTPOJIUPYIOTCS MpernogaBaTeaeM 1
YUUTBIBAIOTCS TPU MPOMEKYTOYHOW U UTOTOBOM aTTECTAIMU CTYACHTOB (3a4et, 3k3ameH). [Ipu
ATOM MOKET (hopMa KOHTPOJISI MOKET OBITh Pa3HOM: TECTUPOBAHUE, SIKCIPECC-OMPOC HA
CEMMHAPCKUX U IIPAKTUYECKUX 3AHATHAX, 3aCIyLIMBAHUE JOKIAJ0B, IPOBEPKA MUCbMEHHBIX
paboT u T.4. OLleHKa CaMOCTOSATENbHON pabOThI MPOBOIUTCS MO KaXKAOMY TUCHUIUIMHAPHOMY
MOJTYJIIO B paMKax O0Ilel CUCTEMbl paHKUPOBAaHUS OLIEHKH 3HAHHM 10 KypCy.

I[J'IH IIOATOTOBKHM K 3aHATHUAM MW BBIIIOJHCHUA CaMOCTOSITEIbHOM pa6OTBI, CTyACHTaM
PCKOMCHAYIOTCA y‘-Ie6HO-M€TOI[I/I‘-IeCI(I/Ie U3daHUA, a TaKXKC MCTOAMYCCKHUC MAaTCpUaJIbl,



BBIMYLIEHHbIE Ka(deapoil CBOMMHU CHJIaMU UM INPEAOCTaBIsIEMbIE CTYIAEHTaM BO BPEMs 3aHATHUU
(mprItoXKeHUS):

HarJIsIHbIe TTocoOus (TUTaKaThl, Tepoapuii - Ha Kadeape)

IJIOCCAPUM - CIIOBAPh TEPMUHOB IO TEMATUKE TUCIIUIIIINHBI

TE3UCHI JICKLIUHU.
CamocrositesibHasi padota ¢ KHUrod. B Hame Bpems KHura cyliecTByeT B ABYX (opmax:
TPaJIULMOHHOW M 3JEKTPOHHOW. B MHTEpHETE CyIECTBYIOT Lieible OMOIMOTEKH, pacioJiaratoliye
JECATKAMU THICSY IEKTPOHHBIX TEeKCTOB. CerojgHs B 0OILECTBE IMPeOo0SaaeT MHEHHE, YTO
Ne4aTHas KHUT'A U €€ KOMIIBIOTEPHBIA TEKCT JOIOJHAIOT ApYyr apyra. Mcrnons3ys 3yIeKTpOHHBIN
BapUaHT KHUTM 3HAUUTEIIBHO OBICTpEEe MOJATOTOBUTH Ha €ro 0ase pedepar, KOHTPOJIbHYIO padoTy,
IOJIOTHATh TEKCT CBOEH paboThl MoJ TpeOyeMblil yueOHbIM 3aaHueM o0beM. IleyaTrHble KHUTH
ropasio jerdye u yjoOHee YUTaTh.

PaboTta ¢ KHUTOH, CTyIE€HThI CTAJIKUBAIOTCS C pAaoM npobieM. OfHa U3 HUX — Kakas KHUra

ayuqme. Llenecoo6pa3Ho B mepByro odepeab OOpaTUThCS K JHUTEpaType, PEKOMEHIOBAHHON
npenogasateneM. llenecooOpa3HO NPOYUTATh AHHOTAIMIO K KHUATE Ha €€ CTpaHuLax, B
KOTOPOM yKa3aHO, KOMY M JIJIsl KaKUX I1eJIeld OHA MOKET OBITh MOJIE3HA.

3agaHu 1JIs1 CAMOCTOATEIbHOI PaboThI CTYACHTOB

1. IlepeyeHb BONPOCOB 10 JUCITUIIJIMHE JIJIsI CAMOCTOSITEJILHOTI0 U3YyYeHUsl
1.IlpenMeT u METOT XUMHH.

2.Yto n3yvaeT oOmiass Xummus?

3.UTo u3ydyaeT HeOpraHu4ecKass XuMus?

4.CtpoeHre aTOMHBIX S7EP.

S.I1onsipHOCTD MOJIEKYI.

6. 'eomeTpuyeckas CTpyKTypa MOJICKYL.

7. KommiekcHasi, KOOpIMHAITMOHHO-KOBAJICHTHAS MJIM JJOHOPHO-AKIIEITOPHAS CBS3b.
8. TemoBbie 3¢ (HeKTh pacTBOPEHUS.

9.MonsnpHas KOHIIEHTPAIUS WA MOJISTBHOCTb.

10.Kommonaabie pacTBOPHI, KX CTPOCHHE.

11.CgoiicTBa U NPUMEHEHNE KOJIJTIOUIHBIX PACTBOPOB.

12.3akoH I'ecca.

13.OHTanbmus U SHTPOIIHUS.

14.3ueprus ['n66ca.

15.I'oMoreHHast XUMHYECKas pEAKIIHSI.

16.I'eTreporeHHast XuMHU4eCKas pEaKIIysl.

17. TemnepatypHbiii KO3OPHUITUEHT CKOPOCTH PEAKITUH.

18.CocraBieHue OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIHM.
19.0xucnurenpHbIC CBOKCTBA, KOHIIEHTpUpoBaHHOM HNO:s.

20.01nr4ne 3IeKTpoIN3a Ha HHEPTHBIX AJIEKTPOAaX U Ha paCTBOPUMBIX aHOJaX.
21.3axon dapages.

22.Pa3HOCTH MOTEHIMAJIOB.

23.A0COJIIOTHBIE 1 OTHOCUTEIIbHBIC TOTCHITHAJIBI.

24.CocTtaBieHHue CXEMbI TaJbBaHUYECKOI0 DJIEMEHTA.

25.KoH1ieHTpaimoHHbIe TaIbBAHUYECKUE DJIEMEHTHI.

26.9.71.Cc. TalbBAaHUYECKOI'O DJIEMEHTA. Brruncienus.



27.CxemMaTH4yecKoe N300pakeHNE TAIbBAHUUECKOTO AJIEMEHTA.
28.0TpunaTenbHbIN U TIOJIOKUTEIIBHBIN KaTalus.

Tembl pedeparos

1..ITpoMoOTOpBHI.

2.THruOuTOpHl peakiui.

3.0OTKpBIBaEMbIi MUHUMYM.

4 IlpenenpHOE pa3daBicHUE.

5.Crieninduyueckue peakiuu.

6./130uparenbHble U CEIEKTUBHBIC PEAKIIHH.
/.BbIpakeHue KOHLIEHTpALMK PaCTBOPOB B TUTPUMETPUUECKOM aHAIIM3E.
8.MlHquKaTopbel METO/1a KUCIIOTHO-OCHOBHOTO TUTPOBAHUSI.
9.[lonMBUHWIXJIOPULL.

10.ITomucTtupo.

11.ITpou3BeaeHne pacCTBOPUMOCTH.

12.PacTBOPHUMOCTB OCaIKOB.

13.Brruucienusi B TATPUMETPUUECKOM aHAN3E.

14 . Tutp pacTBOpa.

15.MonHas cuia pacTBopa.

16.pH u pOH pactBopOB.

TeMbl 10KJI210B
1.BnusHue pa3nuyHbIX YTIeBOJIOPOI0B HA Ka4eCTBO TOILIMBA.
2. [lonyyeHune apoMaTU3MPOBAHHOTO OCH3UHA.
3.BiusiHue npoyKTOB CrOpaHus TOIIMBA HA OKPY KAOIIYIO CPEIy.
4.TlomymepHbIE COCTUHEHUSI IPUMEHSIEMbIE B CEITbCKOX035CTBEHHON
IIPOMBIILIJIEHHOCTH
5.PazHoBHIHOCTH TOIIUBA (10 TPOUCXOKICHUIO U arpEeraTHOMY COCTOSTHHIO).



7.®OH/JI OHEHOYHBIX CPEJACTB

7.1.1lepeyeHb KOMIIETEHUMH C yKa3aHMeM 3TanoB UX (popMUpoOBaHHsI B Npolecce
O0CBOCHUS 00pa30BaTeIbLHOM MPOrPaAMMBI.

Cemecrp (kypc) JIMCUMILIMHBL /3]IEMEHTBI IPOrpaMMbl (IPAKTHKH,
I'A), yuacTByroriue B GOpMUPOBAHHH
KOMIICTCHITIH

OIIK-1 CnocobeH pemiath THIIOBBIE 3adadd MPO(ECCHOHAIBLHON ACSITEIBHOCTH Ha OCHOBE
3HAHUM OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX U €CTECTBEHHBIX HAyK C MPUMEHEHUEM
MH(GOPMaLIOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

1(1) BroJorus ¢ OCHOBaMH HKOJIOTUU
1(2) MaremaTrka
1(1) dusnka
3-4(2,3) I'uapasiuka
6 (3) O6miee 3emienenue
2(4) Pa3BuTHE arpOUMHKEHEPUH
2(2) MatepuanoseieHue u TEXHOJIOTHS
KOHCTPYKIIMOHHBIX MaTepHaJOB
3(2) ConpoTHBIIEHHE MATEPUATIOB
9(5) ToImIMBO - CMa304HBIE MATEPHAIIB,

OIIK-1 IIpakTuka o MIOJIYYEHUIO
NpoEeCCHOHANBHBIX YMEHMH M OIbBITa
poheCCUOHAIBHON IEATEIIbHOCTH.
ITpakTHKa TEXHOJIOTHYECKas 3aBOJICKAs
Hay4Ho-uccenoBaTensckas pabora







7.2. Onucanue moka3areJieil ¥ KpUTEPHUil OLIEHUBAHUS KOMIIeTeHIHii

IToka3arTenun

Kpurtepuu oneHuBaHus

YPpoBeHb 0CBOCHMS

Jdonmoporosbiii
(«HEYIOBJIETBOPHUTEIILHOY)

IHoporosbIlii
(«y1OBIETBOPUTEIHLHO»)

IIponBuHYTHIM
(«xoporo»)

Broicokmii
(«oTIINYHO»)

2

3

4

OIIK-1

S3HAHUSA:

He
XUMUYECKUE TIOHSITHS, TCOPUH

3HaCT OCHOBHBIC

1 3aKOHBI XUMHUH,
COBpCMeHHHG TCHACHIINN
pa3BI/ITI/I$[ XHMI/I‘IGCKOﬁ HaYKI/I,
-CBOMCTBA pacTBOpOB
3IEKTPOJIUTOB H
HE3JIEKTPOJIUTOB;
XapaKTepHbIE XUMHYECKUE U
AIEKTPOXUMUYECKHE
CBOMCTBA METalJIoB,
XUMHNYECCKHNEC NCTOYHHUKH TOKAQ,
OCHOBHBEIC BHU/IbI KOppOSI/II/I
METAJUIOB U CIIOCOOBI 3alllUThI
METAJIJIOB oT
KOPPO3UH;XUMUYECKHE
CBOMCTBa  MaTepualioB U
TIPUHIUIIBI BBIOOpA
KOHCTPYKIHOHHBIX
MaTepHajioB C YYETOM HX
(GUBUYECKUX W XUMHUYECKHX

CBOJCTB

3HAaCTOCHOBHBIE XUMUYECKHUE TOHATHUS,
TEOPUH U 3aKOHBI XUMUH,
COBPEMEHHBbIE TEHJEHUUU pa3BUTHUSA
XUMHYECKON HAYKH,;

-CBOMCTBa PacTBOPOB 3JIEKTPOJIUTOB U
HERJIEKTPOJIUTOB,; XapaKTepHbIE
XUMHUYECKHE M DIEKTPOXMMHYECKHE
METAJUIOB,  XMMHYECKHE
OCHOBHBIE  BHJIbI

CIOCOOBI

CBOICTBa
WCTOYHHMKU TOKA,
KOppPO3UM  METAJLUIOB U
3alIUThI METaAJIJIOB oT
KOpPpO3UH,; XUMUYECKIE CBOIICTBa

MaTepuajJoB M NPUHLHUIBI BbIOOpa

KOHCTPYKIIHMOHHBIX MarcpuaioB C
YUYETOM HUX @Hanecm&x U XUMHWYECKUX

CBOMCTBC CYHICCTBCHHBIMU

3HACTOCHOBHBIE XHMMHYECKHE

[MOHATHA, TCOPUU U 3aKOHBI

XHUMHU, COBpPCMCHHBIC

TCHACHIINU PasBUTHUA

XUMHYECKON HAYKH,;

-CBOMCTBa pacTBOpPOB
JJIEKTPOJIUTOB U
HEDJIEKTPOIIUTOB,;
XapaKTepHbIC XUMHUYECKHE H
AIEKTPOXUMUYECKUE CBOWCTBA
METAJLJIOB; XAMHUYECKHUE
HCTOYHHUKH TOKAa, OCHOBHBIE
BHJBI KOPPO3UH METALUIOB W
CIIOCOOBI 3aIUTHl METAJLUIOB OT
KOPPO3UH; XUMHUICCKHC
CBOIICTBa  MaTepHaoB 51
TIPHHITAITBI BBIOOpA
KOHCTPYKIITHOHHBIX
MaTepHaJOB C YYETOM WX
GU3MYECKUX U XUMHUYECKUX
CBOMCTBC HECYIICCTBCHHBIMU
oIInOKaMu

3HaeTOCHOBHBIE
TCOPHUU H

XUMHNYCCKHUC

IIOHATHA, 3aKOHBbI

XHUMHU, COBPCMCHHBLIC

TCHACHIINHN Pa3sBUTUA

XUMHYECKON HAYKH;

-CBOMCTBA pacTBOpOB
JIEKTPOJIUTOB "
HEDJIEKTPOJINTOB,  XapaKTEepHbIE
XUMHUYECKHE u
NIEKTPOXUMUYECKUE  CBOMCTBA
METAJIJIOB; XUMHUYECKHE
UCTOYHUKHA  TOKAa, OCHOBHBIE
BUJBl KOPPO3MHM METaUIOB U
CMOCOOB! 3aIIUTHl METAJUIOB OT
KOPpPO3UU;XUMHUYECKHE CBOMCTBA
MaTEepHajIoB u MIPUHIIMIIBI
BbIOOpA KOHCTPYKIIHOHHBIX
MaTepUajoB €  Y4eTOM  HX
bu3NYecKux U XUMHYECKHX
CBOMCTBHA BHICOKOM YPOBHE

YmMmenns:

He ymeer omnpenensats

U | YMeeTonpeaenars Hu

pacro3HaBaTh

YMeeromnpenenarsb u

YmMeeTonpeaensaTh u




pacro3HaBaTh peaKIuio
cpelbl B BOJHBIX PAacTBOPOB
pa3IMYHbBIX BEILIECTB;
00OCHOBBIBATH BO3MOYKHOCTE
[IPOTEKAHHMS

pacTBopax

peakuuii B
3JICKTPOJIUTOB,
OKHUCJIUTENHHO-
BOCCTaHOBHUTEILHBIX
peaKkuuii; COCTaBJISTh

YPaBHEHUsI PEaKkLUi MOHHOTO

oOMEHa H  OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX
peaKiuit;

-paCCUYUThIBATb COOTHOLICHUC

KOMITIOHEHTOB T
IIPUTOTOBJIEHUS pacTBopa
3aJITaHHOU

KOHIIGHTpaHI/II/I;06OCHOBI)IBaTI)

BBIOOD MeTasua JUTS
W3TOTOBJICHUS] KOHCTPYKITHH C
y4eToM  UX
XUMHUYECKHX u
KOPPO3HOHHOCTOMKHX
CBOMCTB;000CHOBBIBATh

BBIOOp MaTepuaa

¢buznyecKux,

JUISL
N3rOTOBJICHUA KaTroaa n
aHoja

JJIEMEHTA,

XHUMHYCCKUX

raJbBaHUYECKOIO
ApYrux
HUCTOYHUKOB
TOKa, paccuuThIBaTh
HaIpsHKEHNE

TaJIbBAHUYCCKOI'O 3JICMCHTAC

pCakiuro Cpcabl B BOAHBIX PACTBOPOB
Pa3IM4YHBIX BCIICCTB, 00OCHOBBIBATh

BO3MOXHOCTb HNPOTCKaHUA peaKum”I B

pacTBopax 3JEKTPOJIUTOB,
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX

peakuui;  COCTaBJIATH  YypaBHEHUS
peakuuit HOHHOTO oOMeHa U

OKHUCIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX

peakuuii;

-paccuuThIBaTh COOTHOIIIECHUE
KOMIIOHEHTOB  JUIsl  MPUTOTOBJICHUS
pactBopa 3aJaHHOM
KOHIIEHTPALMU;000CHOBBIBATh  BBIOOP
MeTasuia JUTSt M3TOTOBIICHUS
KOHCTPYKIUHI c y4EeTOM ux
¢buznuecKux, XUMHUYECKHUX u
KOPPO3HMOHHOCTOMKHX
CBOMCTB;000CHOBEIBATE BBIOOD

MaTrcpuaia 11 U3roToBJIICHUA KaToaa U
aHoza
APYTUX XMMHUYCCKUX UCTOYHUKOB TOKAQ,

TaJJbBAaHUYCCKOIro 3JICMCHTA,
pacCUUThIBATH HAIIPS’)KCHUC
TaJJbBAHUYCCKOI'O QJICMCHTAC
CYIICCTBCHHBIMH 3aTPYIHCHUAMUA

pacro3HaBaTh PEAKIHUIO CPEJIbI

B BOJHBIX pacTBOpOB
pa3InIHbBIX BEILIECTB;
00OCHOBBIBATH  BO3MOKHOCTE
POTEKAHHUS peaximii B
pacTBopax 3JIEKTPOJIMTOB,
OKHCIIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX PEaKLUH;
COCTaBJISATh ypaBHEHUS
peakuuii MOHHOTO OOMEHa U
OKUCITUTEIBHO-

BOCCTAHOBUTEJILHBIX PEAKIIUN;

-paCcCUUTbIBATL COOTHOLICHUC

KOMIIOHEHTOB JUISL
IIPUTOTOBJICHUS pactBopa
3alaHHOU
KOHIIEHTPALUU;000CHOBBIBATh
BBIOOD MeTajuia JUTSt
W3TOTOBJICHUSI KOHCTPYKLMH €
yueToM  uX  (U3NYECKUX,
XUMHUYECKHUX U
KOPPO3HOHHOCTOMKHX

CBOMCTB;000CHOBBIBATH BBHIOOD
MaTepHuaia Ui W3TOTOBICHHS
KaToJa u aHoja
raJbBAaHUYECKOTO  DJIEMEHTA,
JPYTUX XUMHUYECKUX
HCTOYHHUKOB TOKa,
paccuMThIBaTh  HAaIpsDKEHUE
raJbBAaHUYECKOTO 3JIEMEHTa C
HEKOTOPBIMHU 3aTPYAHECHUSIMH

pacrno3HaBaTh PEakLUI0 CPelbl B
BOJHBIX PAcCTBOPOB Pa3IUUYHBIX

BEIIECTB, 000CHOBBIBATH
BO3MOKHOCTD POTCKAHHUS
peakuui B pacTBopax
JJIEKTPOJIUTOB,  OKHUCIMTEIBHO-
BOCCTAHOBHUTEJIBHBIX  PEaKIIHU;
COCTABJIATh YPaBHCHUS PEAKIIHIA
HOHHOT'O oOmeHa u

OKHCJIHNTCIBbHO-
BOCCTAaHOBHTCIIbHBIX peaKHHﬁ;

-paccUMTHIBATh COOTHOIIICHHE
KOMITOHEHTOB TUTSt
MIPUTOTOBIICHUS pacTBopa
3aIaHHOU
KOHIIEHTPAIM1;000CHOBBIBATh
BBIOOD MeTaluia I
M3rOTOBJICHUS] KOHCTPYKIUH C
Y4ETOM X ¢buznyecKux,
XUMUYECKUX u
KOPPO3HOHHOCTOMKHX

CBOMCTB;000CHOBBIBaTh  BBIOOD
MaTepuaga IS HM3TOTOBJICHUS
Karoaa u aHoja
raJIbBAHTYECKOTO DIIEMEHTA,
JIPYTUX XUMHYECKUX UCTOUYHUKOB
TOKA; PACCUUTHIBATH HAIIPSHKCHHE
ralbBAHUYECKOTO DJJIEMEHTa Ha
BBICOKOM YPOBHE




HaBbIku:

He Bianeer ocHoBaMu Teopun
(yHIIaMEHTABHBIX Pa3JIEIOB
XUMHU,HABbBIKAMU

XUMHYECKOTO IKCIEPUMEHTA,
OCHOBHBIMH CHUHTETUYECKUMU
Y QHAJIMTHYECKUMHU METOAAMU
IIOJyYeHHUs U MCCIIEOBAHUS
XMMHYECKMX  BELIECTB U
peaKHI/II/I;HaBI)IKaMI/I pa60TI)I
Ha COBPEMEHHOH Yy4eOHO-
ammaparype

MPOBEICHUU

Hay4HOU pu
XUMHYECKHUX

OKCIICPUMCHTOB

Bianeer OCHOBaMH TEOPUU
byHIaMeHTaIbHBIX pazzenoB
XUMUU,HABbIKAMHU XUMHUYCCKOT'O
9KCIICPUMCHTA, OCHOBHbBIMU

CHHTCTHYCCKMMHU H aHAJINTHYCCKHMU
METOAaMU IMOJTYYCHHUA U UCCICAOBAHUA
XUMHYCCKHUX BCIIIECTB n

peaKLH, HaBbIKaMH pa6OTLI Ha

COBPEMEHHOM y4eOHO-Hay4yHOU
anmnaparype pu IIPOBEICHUU
XUMHUYCCKUX 9KCIICPUMCHTOB C

CYIICCTBCHHBIMU 3aTPY AHCHHUAMU

Bnaneer ocHoBamMm Teopum
(byHIaMEHTAIBHBIX — pa3ZeiioB
XVMUH;HaBBIKAMHU
XMMHUYECKOTO SKCIIEPHMEHTA,
OCHOBHBIMH CHHTETUYECKHUMHU
H aHAJIMTUYCCKUMHU MCTOJaMH
NOJTYYeHUS | HCCICAOBaHUS
XUMHUYCCKHUX BCIICCTB u
peaKLuK;HaBbIKaMU paOOThI Ha
COBPEMEHHOI y4eOHO-
HAy4YHOW  ammapatrype mpu
IMPOBCACHNU XUMHNYCCKHUX
IKCTIEPUMEHTOB B
JI0OCTaTOYHOM 00beMe

Braneer  ocHoBamm  Teopuu
(byHIaMEHTaIbHBIX pazzenos
XMMUH;HaBBIKAMH  XUMHYECKOTO
HKCIIEPUMEHTA, OCHOBHBIMH
CHUHTETUYECKUMHU "
aHATTMTUYECKUMHU METO/IaMHu
NOJXy4eHHS ¥ HCCIEeIOBAaHUS
XUMHAYECKUX BEIIIECTB "

peakiuu;HaBbIKaMi pabOThl Ha
COBPEMEHHOM  y4eOHO-Hay4YHOUH
ammaparype OpH  I[POBEICHHU
XUMHUYECKHX OKCIIEPHMCHTOB B
IOJIHOM 00BbeEME




7.3. TunoBble KOHTPOJIbHbIE 3aAHUA

Texywuii koHmponb OUEHWUBAHWS KOMIETCHIIMA Ha pa3jMYHbIX JTamax WX
(GbOpMUPOBaHHUST MOXET OCYIICCTBIATHCA TO CIEAYOmMM (opmMaM: YCTHBIM OMpoc
(cobecenoBaHKe), BBIMOJHEHHE JOMAIIHHUX 3aJaHUH, pacdyeTHO-TpapUUecKUX padoTH,
MUChbMEHHBIE KOHTPOJIbHBIC pa0O0ThI, TECTHPOBAHUE, TUCKYCCHH U JP.

IIpomesicymoynviii KOHMpPOIb — KOHTPOIb, OCYIIECTBISIEMBIN IOCIIE W3yYCHUs
JAMCUHUIUTMHBI (MOJIYJIs1) B BUE 3aueTa, JudhepeHInpOBaHHOIO 3a4eTa MM K3aMeHa.

[Ipu nprMeHEHNH B Ka4e€CTBE TEKYIIETO KOHTPOJISI MUChbMEHHBIX KOHTPOJIBHBIX pabOT
JOJKHBI OBITH TIO pasziesiaM MPECTaBIECHBI BOIMPOCH K KOHTPOJIBHBIM paboram. Yucio
KOHTPOJIBHBIX pa0OT B CEMECTpe HE JODKHO OBITh Oojiee TpeX W OHM MOTYT OBITh
MPUBS3aHBI K KAJICHAAPHOMY MOJTYJIIO, MOT'YT BBITIOJIHITHCS B (DOPME TECTHPOBAHUAI.

Kanenoapnuwiii mooyns cocTaBHONM KOMIIOHEHT TEXHOJIOTUHM MOJYJIBHOTO OOydYeHH,
OTHOCUTEIILHO CaMOCTOSITEIIbHAS YacTh YYCOHOW IUCITUIUIMHBI, OXBATHIBAIOIIAS 3HAHWA,
YMEHUS U HaBBIKH, TIOJYYCHHbBIE CTYJACHTOM I10 UTOTaM yueOHOU paOOThI 3a ONpe/IeICHHBIN
nepro/ (KaK, mMpaBUIo, MECSIIY).

Ecnu B kayecTBe TEKYIIEro KOHTPOJISL MIPUMEHSETCS TECTUPOBAHUE, TO 00s13aTEIBHO
JIOJIKHBI OBITH KJIIOYHU K TECTaM.

TecTsl ISl TEKYIIEr0 KOHTPOJIS 3HAHUM 10 TUCHUILUIUHE:
XumMusa

Pazneia 1.
1. Kakue u3 pUBEICHHBIX HUKE OKCHJIOB SIBJISTFOTCS KUCIOTHBIMH?
1) Fe, O3 ; 2) Cr,03 ,3) NO;; 4)Mn Os.
2. MOHO 1 IOJyYUTh KUCIIOTHI B3aUMOJICHCTBHEM:
1) KUCIOTHOrO OKCH/IA C BOIOM;
2) THIPOKCH]IA C KUCIIOTOM;
3) coyu ¢ KMCIIOTOM;
4) conu ¢ THAPOKCUIAMU?

3. B kakux coeMHEHUAX CTETICHh OKMCIICHUS KUCII0TOOOpa30oBaTes

paBHa ceMu?
1) K> Mn 04 2) KMnO4 3) Ky Crz 07 4) K> Cr 04.

4. Kakwue 13 coseil Ha3bIBaloTCA CyJb(UTaMu:
1) K,SOy; 2) K,SOs: 3) Ca SO3; 4) K,S,03; 5) Fe SOq;

5. Kakwue u3 cosieli OTHOCATCS K TUAPOCOJIIM (KUCITBIM):
1) Na3z POy4; 2) KH; PO4; 3) Ca ASPOq; 4) Fe(OH), CI; 5) KH Mn Os;

6. Kakue u3 ykazaHHBIX OKCUJIOB SIBJISIIOTCS. aM(OTEPHBIMU:
1.Zn0 2) SiOy, 3) Cr; O3, 4) Mn; Oy,
7. C KakMMH U3 YKa3aHHbBIX BEIIECTB OyJET B3aUMOJICHCTBOBATh CEpHAsl KUCIIOTA!
1) CrOs, 2) Cr (OH)s, 3) SiO,, 4)Mg Cl..



8. Kakue 13 ykazaHHBIX peakluil IPUBOJAT K 0Opa30BaHUIO COJIEH?
1) CaO +CO;—
2) N, Os + CO, —
3) Cu S04+ CO,—
4) Ca (OH), + CO; —

9. Hanmnunem Kakux cojiei O6YCHOBHCH3 BPCMCHHaAs )KCCTKOCTDb BObI.
1) Na, CO; u Mg SO..
2) Ca (HCO3)2 u Mg (HCO3)2
3) CaSO, u Nay SO..
4) KzCOg )51 Mg C03

10. JInst ycTpaneHus n30bITOYHON KUCIIOTHOCTH TTOYBBI B IIOYBY BHOCSIT:

1) CaSO; 2H,0. 2) CaCOj; 3) Ca(OH),: 4) CaSiOs.

11. B TexXHOJOTUH MPOU3BOJICTBA caxapa JJis HeUTpanu3auu u
OYUCTKU AUPPY3UNOHHOTO COKA OT BBICOKOMOJIEKYJISIPHBIX
BEIICCTB UCIIOJIB3YIOT:
1) UzBectkoBOC MOJIOKO SOs.
2) Oxcun cepol SO
3) UzBectHsak — CaCOs
4) Cepuyro kucioty H,SOs.

12. JIna KOHCEpBUPOBAHUS MUILEBHIX MTPOTYKTOB UCIOIB3YIOTCS B

Ka4€CTBC KOHCCPBAHTOB COJIN.
1) NaCl; 2) Na SOg; 3) Ca,S0s3; K,SO4. 4) MgCl, MgSO.,.

13. K cii0HBIM MHUHEPATLHBIM YI0OPEHUSM OTHOCSITCS:
1) K2SO4 — cynbdat kamus
2) NH4 H2 PO4 - aMMO(bOC.
3) CaH PO, 2H,0 - npeuumnurar
4) K NOj3 — kanuiiHas ceaurpa.

14. B TeXHOJIOTHH POU3BOICTBA MUIIEBBIX COKOB JJIsi OCBETICHUS
Y OYMCTKH B Ka4eCTBE aJICOpPOEHTa YyIOTPEOIIAIOT:
1) consnyro kuciory - HCI.
2) yroapHyo kucioty — HoCOs.
3) cepnyio kuciaory H; SO..
4) xpemueByto kucioty Hz SiOs.

15. Kakoe razoo6pa3zHoe BemiecTBo HanboIee IMPOKO IPUMEHSICTCS
B IIPOM3BOICTBE 0€3aIKOTOJIbHBIX HAITUTKOB.

1) CO; 2) COy; 3) SO; 4) NO,.

16. Kakas kuciaoTa BXOJAUT B COCTAB JKEITYJOUYHOTO COKa U UTPpaeT

BAXKHYIO POJIb B IPOLIECCAX MMUIIEBAPEHNUH;
1) H,CO3; 2) H3S; 3) SO,; 4) HCY,



17. Yucno 3neKTpOHOB Ha BHEIIHEM YPOBHE C YBEJIMYEHHEM 3apsiia aToMa
B IICpUOJIAX:
1) yBenu4uBaeTcs;
2) YMEHBIIACTCH;
3) HEe U3MEHAETCS,
4) moBTOpsETCS,

18. Uto o0111ero B 2JIEKTPOHHBIX KOH(UTYPAIUSX aATOMOB DJICMEHTOB
OJIHOM TPYIIBI NEPUOJNIECKON CUCTEMBI:
1) Yuciio 37eKTPOHOB Ha BHEIITHEM YHEPTETHYECKOM YPOBHE.
2) Uuciio HecmapeHHBIX 3JIEKTPOHOB.
3) Uuciio 2JIeKTPOHOB Ha IPEIBHEITHEM YPOBHE.

19. Xumuueckas CBsI3b, OCYIIECTBIsICMAast MEX /Iy aTOMaMHU
HEMETAJJIOB, SBJISCTCS:

1) BogopoaHO#

2) MOHHOM

3) KOBaJICHTHOI

4) MeTaTTHYECKOM.

20. B nmepuonax nepuoandeckoii Tadbnuisl [.11.Menneneena
IIpY TIEPEMENICHUH CIeBa HAIPaBO OKUCIIUTEIBHBIC CBOMCTBA
aTOMOB JJICMEHTOB:

1) yBennuuBaroTCs
2) YMEHBIIIAIOTCS
3) OBTOPSIIOTCSI.
4) He NU3MEHSIOTCS

21. B xakoMm H3 yKa3aHHBIX COCIMHEHUI UMEETCsl KOBaJICHTHAs
HETIOJIIpHAss XUMHYECKasl CBA3b.

1) Na Br, 2) J,, 3) NHs, 4) Na,O.

22. B coequHEHHSX, COCTOSIINX U3 META/Ia U HEMETaJljIa, OCYIICCTBIIS
eTCS KaKasi XUMHUUeCcKasl CBSI3b.
1) KoBaJIeHTHAas
2) BOJIOpOAHAS
3) MeTaMUecKas
4) noHHas
23. B xakom U3 NMpUBEACHHBIX COCTMHEHUH CBSI3b HanboJee
HOJISIpHA:
1) NaJ, 2) NaBr, 3)CsJ.
24. YKaxxuTe COeIMHEHUS C MOHHOU CBS3BIO:
1) a3o0T, 2) okcH cephl, 3) XJIOpHUI HATPHS, 4) CeIIEHOBOAOPO/

25. Kakoe u3 mpeij10’keHHBIX BEIIeCTB HanboJiee XopoIo pacTBopuMo B H,0:
1.moBapeHas coJib;
2 KUPBI MHIIEBHIC;



3. TIIMLEpYH;
4.aMUJIOBBIN CITUPT.

26. [Iporiecc paCTBOPEHUS - 3TO SIBJICHHE:
1 xumudeckoe;
2. (puznueckoe;
3 .(U3HUKO-XUMHUYECKOE;
4. OHOXNMHYECKOE.

27. B TeXHOJIOTHH MPOU3BOICTBA 0€3aTKOTOJIBHBIX
HAMKUTKOB MCIOJIb3YETCS:
1 npunnun Jle-1llaTtense
2 3akoH ['enpu
3.3akoH Banrt - 'odda
4.3akoH Payns

28. I1pu NOBBIIICHUH TeMIIEpaTyphbl paCTBOPUMOCTD B BOJIC
ra3000pa3HbIX BEIICCTB:
1 .yBenmuuuBaercs,
2.yMEHbIIaeTCs;
3.HE U3MEHSETCH.

29. llleno4HOCTD MOYBBI OOYCIIOBIIEHA HATUYHEM B PACTBOPE COJICH:
I.N ds C03 ;
2. Ca3(P04)2;
3.MqCly;
4. KC1

30. KuciotHoCTh IOUBBI 00YCIABIMBACTCS TPUCYTCTBUEM HOHOB:
1 .ruapoxconust HsO"
2.ruapokcuna OH
3.Bogopomaa H*
4.ammonuns NH*,

31 .Kakyto okpacKy mproOpeTaeT JTakKMyC B COKE TUMOHA!
1. ManMHOBYIO;
2. CUHIOIO;

3. KpacHy1o;
4. opaHKEeBYIO.

Pa3nen 2.

32. YV kakoro Merajiia BOCCTAHOBUTEIbHBIE CBOMCTBA CUIIbHEE:
1) meau 2) kanust 3) iaTUHbl 4) HUKETS ?

33. Kakoe COCAMHCHUC ITPOABJIACT TOJIbKO OKHUCINTCIIBHBIC cBoiicTBa?



3)

1) SnO; 2) Sn0O, 3) H,SnO;, 4) Sn(OH), ?

34. B kakoM cityuae BO3MOXHO BBITECHCHHE METaJljla U3 pacTBOPa €ro COJIH:
NaCl + Al —

AgNO; + Cu —

Fe(NO3); + Ni —

Crz(SO4)3 +Pb—> ?

35. Kakue peakiiuu BO3MOKHBI?

Au +HCIl—

Fe + H,SO, (pa3baBiennas) —

Fe + H,SO, (koHLIeHTpHpOBaHHAS) —>

Pb + HNO;3 (kon1r) — ?

36. Kakue mMeTauiel B3aUMOJICHCTBYIOT C pAaCTBOPOM IIENIOYH: 1) HUKENb; 2) jKene30
cBuHeI, 4) MarHun?

37. Ykaxure IMPAaBUIBbHYIO CXECMY aHOIOHOI'O IIpOHCCCa IIpU IJICKTPOJIN3C paCTBOPa
XJopuaa MMHKa ¢ THMHKOBBIM aHOOM.

1)2H,0 - 4e =4 H* + O,

2)2 0H" -2¢ =0+ 2H*

3)Cl - ¢ =CI°

4)Zn -2¢ =Zn*

38. B xakoii cxeMe raJbBaHUYECKUX AIEMEHTOB MapraHell CIYKUT OKHCIUTEIIEM:
1) Fe/FeSO,; MnSO4/Mn ;

2) Mg/MgSO,;  MnSO4/Mn ;

3) Cu/CuSO4s MnSO4/Mn ;

39. [Ipu 371eKTPOJIM3E KAKOTO PacTBOPa Ha KaTO/E BHIACISIIOTCS OJHOBPEMEHHO
METAJUT U BOAOPOSI:
1)xmopuia KalbLus;
2)cynbdara xenesa,
3)HuTpaTa pryTH;
4)cynbbaT HaTpUS

40. Tlo oTHOWmIEHHIO K KakoMy MeTauly (yKa3aHbl HOpPMaJbHbIC ITOTCHIIMAIIbI)

cepedpo

spasercs okucnureneM (Ef, = +0,80):
1)EY,=+0,23; 2)E,=+170; 3)E}, =-237; 4)E’ =+0,88?



41. B KaKoM raabBaHHYECKOM 3JeMEHTe HaeT mporecc Ag - ¢ = Ag* :
1)cepeOpsIHO-LIMHKOBOM;

3)cepeOpsiHO-HUKEIEBhIiH

2)cepeOpsIHO-PTYTHOM;

4)cepeOpsHO-METHOM ?

42. KakuM METaJJIOM MOKPOETCS JKeJIe3Has IeTallb IPU 3JICKTPOJIH3E, CIIH OHA,
SIBIISIICH KATOZIOM, OIYIIIEHA B PACTBOP, COAEPIKAIIMIA CMECh HOHOB:
1) maruus; 2) onosa; 3) kaamus; 4) xpoma?

43. B kaKkoii cpejie [UHK KOPPOAUPYET MEHbIIIE:
1)mMopcKkoii Bojg;

2)peduHoi BOE;

3)cyxoM BO3ayXe;d

4)BNa)KHOM BO3TyXe?

44. Kakoii U3 HIXe IMCPCUYNUCIICHHBIX MCTAJIJIOB MOJKCT, CIYKUT IJIA HpOTGKTOpHOﬁ
3aIHMTHI XKEJI€3a OT KOPPO3HH.

Sn;  2)Zn; 3)Ni; 4)Cu.

45. Ilpu HapyI€eHUM KaKoro MOKPBITUS KOPPO3Hs KeJle3a MPOTEKaeT ObICTpee:
1) XpoMOBOT0; 2) KaJbIKMEBOTO; 3) 30J10TOT0; 4) HUKEICBOTO?

46. Kakue BelecTBa UCMOJIb3YIOT KaK HHTHOUTOPHI KOPPO3HHU:
1) nuruapodocdart KambIus;

2)XITOpH/J KaJbIIHS;

3)HUTpAT KaJIBIHU,

4)cynbdat KambIusa?

47. Kakoit meTo1 3¢ (heKTUBHEE MTPU 3aLIUTE MAPOBOT0O KOTIA OT KOPPOZHH:
1)IOKPBITHE KPACKOI;

2)IIPOTEKTOPHBIHA;

3)3/1EKTPO3aIIHUTa;

4A)MHTUOUTOPHBIH ?

48. Kaxkoii MeTayu1 MPUTOJICH I KATOTHOTO OKPBITUS MEJIH:
1) Hukenb; 2) 30J10T0; 3) Kaamuii 4) IUHK ?

61. BHenHwMii ¥ IPEeIBHEIIHAN CIIOW y aTOMOB 0 — 2JIEMEHTOB UMEIOT JIEKTPOHHOE



CTpPOCHHUE.

1) (n-1) d! ns?;

2) (n-1) d*° ns?;

3) (n-1) d P ns %

4) (n-1) d +10 nst2;

62. d — 2JIeMeHTBI B OpraHn3Me 4allle BCEro BCTPEYAIOTCs B BHIE COCAMHEHHIA!

1) npocThIX, 2) OKCUIOB, 3) COJIEH,
4) KOMILIEKCHBIX OHOJOTHYECKUX COETUHEHHUIA,

63. 3HaueHNEe MUKPOIJIEMEHTOB B OPTraHU3ME COCTOUT B TOM, YTO OHH BXOJIST
B COCTaB: 1) 6enkoB, 2) )KHUPOB,
3) yrieBojioB, 4) pepMeHTOB.

64. Kakoii 3 nmepeuncieHHbix d — 31eMEHTOB BXOAMT B COCTaB (pepMeHTa KapOOaHTHIPas3Hl,
HEOOXOAMMOTO TS ABIXaHUS PACTCHHUI U )KUBOTHBIX:

1) xene3o; 2) Xpowm;

3) umHK; 4) MO0 ICH.

65. B mouBe MAaHHBI 3JIEMEHT MOJBEPraeTcs BO3JACUCTBUIO CIIEUAIN3UPOBAHHBIX
OakTepui, IUIsl KOTOPBIX 3TOTO 3JEMEHTA UTPaeT poJib B JbIXaHUU. B mocineacTBuu Takoro
BO3/CICTBUSL OTMEYAIOTCSI CKOIUIEHUS Oyporo ocajka B pyubsx, 00jioTax, OOJOTHUCTBIX
MOYBax.

O KakoM 2JIEMEHTE UJIET PEYb.

1) mapramnert;

2) )Keleso,
3) K00ambT;
4) xpom.
Karoun k Tectam
Ne BapuanTa 1 | 2 | 3 4
Paszgen 1

1 + +
2 + +

3 +

4 +
5 + +

6 + T

7 + +
8 + +
9 +

10 + +

11 +

12 +

13 + +
14 +
15 +

16 +
17 +

18 +

19 +

20 +

21 +




22 +

23 +

24 +

25 +

26 +

27 +

28 +

29 +

30 +

31 +

Pasznen 2

32 +

33

34

35 +

36 +

37 +

38 +

39 +

40 +

41 +

42 +

43 +

44 +

45 +

46 +

47 + +

48 +

49 +

50 +

51 +

52 +

53 + +

54 +

55 +

56 +

57 +

58 +

59 +

60 +
61 +
62 +
63 +
64 +
65 +

YT1Bepxkaaro
3aB. kadenpoii, TOIEHT
Myp3aeBa A.H.

Hepequb BOIIPOCOB IJId NOATOTOBKH K IK3aMEHY

1. ITomyuenne I'CM MeToaoM pa3roHKU HEPTH.

2. Kakue mertamibpl U3 psjla aKTUBHOCTH METAaJVIOB BBIJICISIOTCS Ha JJIEKTPOJAC C
100% BeIXOOOM?

3. Dnexktponu3. 3akonbl Dapajes.

4, Crioco0bI 00OoTraIeHns METaJLIOB.

5. OCHOBHBIE XUMUYECKUE TTOHSATHS U 3aKOHBI.

6. YriieBoiopos1, BXOASIINUE B COCTaB He(pTH U WX BiIUsSHUE Ha KadecTBO ['CM.

7. CTpoeHue aToMa U NEPUOANIYECCKHI 3aKOH.

8. PactBopsl. O011as XapaKTepUCTUKA PaCTBOPOB. 3HAYEHUE PACTBOPOB B TEXHHKE.

9. Teopust >MEKTPOIUTHUECKON TUCCOIMAIMUA AppeHunyca.



10. DnexkTpoan3 pacTBOPOB U PACILIIABOB.

11. 'anbBaHWYECKUI IIIEMEHT.

12. Xumuueckuit cocraB 'CM u ux BIusiHME HA Ka4€CTBO TOILIMBA.

13. OxapaktepusyiTe METalIbl C TOYKU 3PEHUSI PACIIOIOKEHUS B IEPUOIUYECKON
cUCTEME

anemeHToB J[.M.Menpaeneena.

14. Koppo3usi MeTasuioB. Buibl KOppO3MOHHBIX MTPOIIECCOB.

15. Xumnueckoe paBHoBecue. [Ipunmun Jle-1llarenbe.

16. CriocoObI oOoraiteHus MeTaJIOB.

17. O6mmas xapakTepUCTHKA OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKITHIL.
18. OTHOIIEHNE KATUOHOB K AJIEKTPOOCAKICHHIO.

19. 3akoH ABOraapo U €ro 3HaYeHHUE, CICICTBUEC U3 3aKOHA.

20. CkopoCTh XUMHYECKOU peakiuu. DaKTOPhI, BIUSIONINE Ha CKOPOCTh
XAMHUYECKON PEAKIUU.

21.XapakTepucTuka psija akTUBHOCTH METaJLIOB.

22. XuMuueckas Koppo3usi METaJlIoB.

23.Teopus 7AEKTPOTUTUYECKON TUCCOLUALIUH.

24. Koppo3susi METAJIJIOB M METO/IbI 3aIUTHI OT HEE.

25. UeM oTIIMYAETCS DJIEKTPOIIU3 PACTBOPA OT IEKTPOJIM3a paciiiaBa?
26. DIEKTPOIUTHI U HEINEKTPOIUTHI. [Ipumepsr.

2. DKBUBAJICHT. 3aKOH 9KBHUBAJICHTOB.

28. DeKTpoAHbIe TOTEHIINAIBI METaIOB. Y paBHeHHe HepHcTa.

29. AHoHAs 3aIUTa METAJIOB OT KOPPO3HH.

30. Bogopoansrit mokasarens pH.

31. Ilepnonnyeckuii 3akoH U nepuoaudeckas cucrema JI.M1.Menzaeneena.
32. XuMHuueckrue UCTOYHUKN XUMHYECKON SHEPTUH.

33. MeTammmyeckue CIijIaBhl.

34. CriocoObl BhIpaXeHHs KOHIICHTPAIIHH.

35. KBaHTOBbBIE YHCIIa U UX XapaKTEPUCTHUKH.

36. 3akonsl Dapanaest. DIESKTPOITH3.

37. bydepHsie pacTBOPHI, TpUMEPHI. 3HaueHUEe Oy (PEepHBIX PaCTBOPOB.
38. Kopposust meTaiioB. Bujibl KOppO3HOHHBIX MPOIECCOB.

39. OCHOBHBIC CBEJICHHS O CTPOSHUH aTOMa.

40. Cioco0bl 3alUThl METALIOB OT KOoppo3uu. [IpoTexkTopHas 3amura.
41. CriocoObl BhIpAXKEHUSI KOHIICHTPALIUH.

42. Kopposust MeTaiuioB. Busl KOppO3HOHHBIX MPOIECCOB.

43. AKKyMYJIATOPBI - XUMHUYECKHE HCTOYHUKH DJICKTPUICCKON SHEPTUH.
44. Xumuueckre U pU3nyecKue CBOMCTBa METAIIJIOB.

45. O6ume coiicTBa MeTaiioB. CriocoObl MOJTYyYEHHUSI UX U3 PY/I.

46. OTHOILIEHHE AaHHOHOB K 3JIEKTPOOCAXKIEHUIO.

47. 3aBUCUMOCTb CKOPOCTHU PEAKIIUU OT KOHIIeHTpanuu. Knunetnueckoe ypaBHEHUE
CKOPOCTH,

IpuUMep.

48. Axkkymynsatopsl. [Iporiece 3apsaku v pa3psIKu aKKyMyJISITOPOB.

49. Xumnueckoe paBHoBecue. [Ipunmun Jle-Illarense.

50. Boza, BosiHBIE pacTBOPHI, CITOCOOBI BBIPAXKEHHUSI KOHIICHTPAIUH.
51./IBOMHOM PNEKTPUUECKUI CIIOM HAa TPAHUIIE JIEKTPOI-pacTBOp. ['aibBaHUUECKUI
AJIIEMEHT.



52. Tlonygyenune ['CM meTog0oM pa3roHku HeTH.
53. Hanncatp MosneKyIsipHOE 1 MIOHHOE YPAaBHEHUE PEAKIINU:

1) Pb(NO3), + KJ —

2) FeCl; + KOH —
54. CocTaBUTh ypaBHEHUE OKUCIUTEIBHO-BOCCTAHOBUTEIHHON PEAKIINHN:
Naz;AsO, + Zn + H,SO, — AsH; + Na,SO,4 + ZnS0O, + H,0O7
55. CocTaBUTh ypaBHEHUE OKUCIUTEIIBHO-BOCCTAHOBUTEIHLHON PEAKIINHN:
Naz;AsO,4 + Zn + H,SO, — AsH; + Na,SO,4 + ZnS0O, + H,O7
56. CocTaBHTh CXeMy TaJIbBAHUICCKOTO JIEMEHTa, cocrosiero u3 Al u Sn
Berauciuts 3.4.C.
57. Onrcath XUMHYECKHAN TIPOIIECC 3eKTpou3a pactBopa xiopuaa meau (CuCly).
58. Kaxk u3zmensercs ckopocts peakuuu Np + 3H; <> 2 NH3 npu yBennuenun
KOHIICHTpAIMi BOA0poja B 3 paza?
59.Hanwucars rpaduyeckue u 3JeKTPOHHBIE (DOPMYITBI aTOMOB 3JIEMEHTOB
C MOPSAAKOBBIMU HOMepaMu 12 1 56. Y Kakoro u3 HUX CUJIbHEE BBIPAYKEHBI
MeTaJUIMYeCKue CBOMCTBA?

60 COCTaBI/ITB YPaBHCHHC OKHUCJIUTEIHHO-BOCCTAHOBUTEIIHLHOU peaKHHHZ
KMnO4 + Na,SO;3; + H,SO4 — KySO4+ Na,SO4 + MnSO,4 + H,O

61. KoHlieHTpanus MOHOB BOAOpoa B pacTBope pasHa 10° monw/in. UeMy paBen
Bogoponusiii  mokazarens pH?

62.. B xakom cirydae BO3MOKHO BBITECHEHUE METAJIa U3 PacTBOpa €ro COJIH:

1) NaCl+ Al — 3) AgNO3+ Cu —

2) Fe(NO3)s+ Ni — 4) Cry(SOy)3 + Pb —

63. Berauciuts 3.11.C. ralbBaHUYECKOTO AJIEMEHTa, 00pa30BaHHOTO IIMHKOBBIM
AIIEKTPOJIOM, MOTPYKEHHBIM B pacTBOp ZNSO4 M HUKEIIEBBIM JIEKTPOJIOM,
norpy>xeHHbIM B pacTtBOp NiSO,.

64. Ilono6path k03P PUITUEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTEIILHON PEAKIIUU:
Zn + H,SO4, — ZnS0O, + H»S + H,0.
65. CocTaBUTh ypaBHEHUE OKUCITUTEIBHO-BOCCTAHOBUTEIHLHON PEAKIINH:

KMnO,4 + H,SO4 + H,S — KoSO4 + MNSO4 + S + H,0.

66 CocTaBUTh CXeMy raJJbBaHHYECKOTO 3JIEMEHTa, cocTosmero u3 Zn u Sn. Kakoii u3
METAJUIOB SIBJISIETCS KATOIOM, KAKOW aHOAOM? BEIUHMCINTE d.1.C.

67. Hamncath ypaBHEHUS PEaKIINii, TPH MOMOIIN KOTOPBIX MOXHO OCYIIIECTBHUTH
CIICYOIINE TIEPEXOIbI:

Cu — CuO — CuSO4 — Cu(OH),; — CuCl; — Cu

68. CocTaBUTh MOJIEKYJISIPHOE M HOHHOE YpPaBHEHHUE pEaKIUu:

1) BaCl, + H,SO, —

2) Fe,(SO4); + NaOH —

69. CocTaBUTh ypaBHEHUE OKHCIUTEIbHO-BOCCTAHOBUTEILHON peakluu:

Zn + H2504(KOHH.) — ZnS0O, + H>S + H50.

70. CocTaBUTh AJIEKTPOHHBIE YPABHEHHSI PEAKITUH, HITYIINX MO CXEMaM:
1) P + HNO; + H,O — H3PO4 + NO



2) HCIO4 + H,SO3 — HCI + H,SO4

CuCl; anextprueckoro Toka cuioit 15A B Teuenne 30 Mun?
72. CocTaBUTh NOHHBIC YPABHEHUS PEAKIIUNA:
1) Ca(Cl); + (NH;).CO3 —
2) CuSO4+ KOH —
/3. Kakue MeTauisl U3 psijia aKTUBHOCTH METAJIJIOB BBIIEIISIOTCS HA SJIEKTPOJIE C
50%
BBIXOOM?

74. CocTaBUTh MOJIEKYJIIPHOE M1 HOHHOE YPAaBHEHHE PEAKIINU:
MnCl, + Na2S —
CuSO4+ KOH —

75.. HanucaTp ypaBHEHHE pEAKIMH 3JIEKTPOJIM3a paciuiaBa OpoMHIa Kalus.

7.4. MeToauKa olleHUBAHUA 3HAHUI, YMeHH i, HABBIKOB

OneHka 3HaHWW, YMEHUH W HaBBIKOB W  (MJM) ONBITA JICITCILHOCTH,
XapaKkTepU3yrmx dTanbl (HOPMUPOBAHUS KOMMIETEHIMI MO JUCIUILIIMHE MPOBOASTCS B
dbopMe TEKylIero KOHTPOJs M TPOMEXKYTOUHOM arrecTaluu. TeKylmuid KOHTPOJb
MIPOBOJAUTCS B TEUEHUE CEMECTPA C ILICJIbIO ONPE/IEICHUS YPOBHS YCBOCHHUS O0YyYaIOIUMUCS
3HaHUW, (QOPMHUPOBAHUS YMEHUW U  HABBIKOB, CBOEBPEMEHHOIO  BBISBICHUS
MIPErnoaBaTesieM HEeJIOCTATKOB B MOJATOTOBKE OOYYaIOIUXCSA U MPUHATUS HEOOXOIUMBIX €p
10 €€ KOPPEeKTUPOBKE, a TakXKe JJIsi COBEPIICHCTBOBAHMUS METOJUKH OOyYEeHUS,
opraHu3anuy y4eOHo! paboThl U OKa3aHUsI UHANBUYJIbHON TTOMOIIU 00YyYarOIMMUCS.

Kpurepuu oneHky 3HaHMA PH POBeICHUU TECTUPOBAHUSA
OuneHka «OTJMYHO» BBICTABIISIETCA MPU YCJIOBUU NMPABUIBHOTO OTBETA CTYyAEHTA HE

MeHee ueM 85% TecTOBBIX 3aJaHUM.

OneHka «XOpPOIO» BBICTABIISICTCS TPHU YCJIOBHH MPABWJIBHOTO OTBETA CTYJCHTA HE
MmeHee ueM /0% TecTOBBIX 3aJaHUM.

OneHka «yJa0BJIETBOPUTEIbLHO» BBICTABISCTCS TPHU YCIOBUHU TMPABUIBLHOTO OTBETA
cTyneHTta He MeHee yeM 50% TecTOBBIX 3aTaHUIA.

OueHka «Hey/A0BJIE€TBOPUTEIbHO» BBICTABJISIETCS MPU YCIOBUH MPABUIBLHOTO OTBETA
ctynenta Mmenee yeM 50% TeCcTOBbIX 3aJaHM.

Kpurepuu onieHK# 3HAHMH CTYIEHTA NP HANTUCAHUHU
HHAUBUAYAJIbHOI0 32JaHUA
OuneHka «OTJIMYHO» - BBICTABISETCA CTYIAEHTY, IOKa3aBIIEMY BCECTOPOHHHE

CUCTEMATU3UPOBAHHBIE, TITyOOKHE 3HaHUSI BOIPOCOB U YMEHUE YBEPEHHO MPUMEHSTh UX Ha
NPAaKTUKE MpPU PELICHUH KOHKPETHBIX 3ajad, CBOOOJHOE W MPaBHIbHOE OOOCHOBaHHE
IIPUHATBIX PEIICHUM.



OueHka «XOpomIo» - BBICTABISIETCA CTYAEHTY, €CIM OH TBEPAO 3HAET MaTepual,
IPaMOTHO M MO CYLIECTBY H3JIara€T €ro, yMmMeeT INPUMEHTbh IOJy4YEHHbIC 3HAHUS Ha
npaktuke. Ho gomyckaeT B 0OTBETE WM B PELICHUH 33]1a4 HEKOTOPbIE HETOUHOCTH, KOTOPbIE
MO’KET YCTPaHUTh C TIOMOIIbIO TONOJHUTENBHBIX BOIPOCOB MPENO aBaATENS.

OuneHka «yJIOBJIETBOPUTEJIBHO» - BBICTaBIAETCS CTyIdeHTy. [loka3aBmemy
dbparMeHTapHbBIN, pa3pO3HEHHBIM XapaKTep 3HAHWUH, HEIOCTATOYHO TPABWIHHBIC
bopMyIMpOBKH 0a30BBIX TOHSATHH, HAPYIICHUS JIOTHYECKOW ITOCIEAOBATEIILHOCTH B
M3J10°KEHUH MPOTpaMMHOro marepuana. Ho mpu 3ToM OH BiIafic€T OCHOBHBIMHU MOHSITUSAMU
BBIHOCHUMBIX Ha KOHTPOJLHYIO pa00Ty T€M, HEOOXOIUMBIMU ISl JaNbHEHIIEro 0Oy4eHus 1
MOXET MPUMEHSTH MOJIYYEHHBIE 3HAHUS 110 00pa3ily B CTAHJAPTHON CUTYaIlUH.

OueHnka «Hey10BJIeTBOPUTEIBHO» - BBICTABIIAECTCS CTYAEHTY, KOTOPBIM HE 3HAaET OOJbIIEH
YaCTH OCHOBHOI'O COAEPAaHUSI BBIHOCUMBIX Ha KOHTPOJIbHYIO pa0OTy BOIIPOCOB TEM.

Kpurepnu oieHKH 0TBETOB Ha IK3aMeHe

OneHka «OTJIMYHO0» BBICTABISAETCS CTYJCHTY, KOTOPBIIL:

1) rmy6oko, B moJTHOM 00BEME OCBOWII MTPOTPaMMHBIN MaTepHal, U3JIaraeT ero Ha BEBICOKOM
Hay4YHO-TEOPETUYECKOM YPOBHE, U3YYWJI OOA3aTENbHYI0 U  JIONOJHUTEIBHYIO
JUTEepaTypy, yMEeT MPaBWIHHO HCIOIb30BaTh 3BaHUSA MPU PETHOHAIHLHOM aHAIN3E,
OPUCHTUPYETCS B COBPEMEHHBIX MpoOIeMax H3y4aeMOi TUCIMILIMHBI (HAy4IHOTO
HaTpPaBJICHHUS);

2) yMeJo MPUMEHSET TEOPETUICCKHUE 3HAHUS ITPH PEIICHUH MPAKTHICCKUX 3a]1aY;

3) BiIaZieeT COBPEMEHHBIMU METOJIaMH HCCIICAOBAHUS, CAMOCTOSITEIIBHO IMOTMOIHSICT U
OOHOBJISIET 3HAHUS B XOJI€ YU4eOHOM paboTHI;

4) mpu OCBEUICHUU BTOPOCTEIICHHBIX BOMPOCOB BO3MOXHBI OJIHA — JIBE HETOYHOCTH,
KOTOpPBIE CTYJIEHT JIETKO UCIIPABJISIET MOCIIE 3aMeYaHusl IPEno1aBaTes.

O11eHKY «X0POIIO0» MOJTy4aeT CTYACHT, KOTOPBIN:

1) packpsLi1 coliepKaHUE BONpPOca B 00bEMe, MPEIyCMOTPEHHOM aMHOTOMOM, M3Y4HII
00s13aTeNBHYIO IUTEPATYPY;

2) TPaMOTHO M3JIOKHJI MaTepual, BiaJeeT reorpaduueckoil aMHOTOOTHHCH;

3) 3)1aKOM C METOJITaMH UCCIICJIOBAHUS, YMEET YBS3aTh TEOPHIO C IPAKTUKOMH,;

4) B U3NIOXKECHHS JTOMYCTUJ Pl HETOYHOCTEH, HE UCKAKAIOIIUX COJICPYKAHHSI OTBETA Ha
BOIIPOC.

O1ieHKa «y/10BJIETBOPUTEIBLHO» CTABUTCS CTYIEHTY, KOTOPBIIA:

1) ocBoWa MpoOrpaMMHBI MaTepuall B o0ObeMe yueOHHKa, 00JagaeT J0CTaTOUHBIMH
JUI TPOAOJDKEHUS OOy4YeHHs M MpelCcToseld MpodecCHOHANIbHON JesSTEIbHOCTH
3HAHUSMH, BBITIOJTHWII TEKYIIHUE 3aJaHus;

2) Tpu OTBETE JOMYCTHJI HECYIICCTBCHHBbIC OMIMOKM, HETOYHOCTH, HAPYIICHUS
MOCNIEOBATEILHOCTH M3JIOKEHHUs] MaTepuala, HeIOCTaTOYHO apryMEHTHPOBAHO
U3JI0KUJ TEOPETUYECKUE TTOTOKEHHUS.

O1eHKa «HeYA0BJIETBOPUTEIbHO» BbICTABIISCTCS CTYEHTY, KOTOPBIN:

1) oOHapyXWin 3HAa4YWTENbHbIE TPOOENTbI B 3HAHUU OCHOBHOTO MPOTPAMMHOIO
MaTtepuana;

2) JOMYCTWJI TPHHIUIHUAIBHBIC OIIMOKH B BBIMOJHECHUM TPETYCMOTPEHHBIX
MPOrpamMMON 3aJaHUM.



8. MIEPEYEHbD 0CHO§H0171 U JONOJIHUTEJIBbHON YYEFHON
HEOBXOJIMMOMH 1JI51 OCBOEHUSI JUCLHUIIJINHBI.

a) OCHOBHAs JIUTepaTypa
1.Kyneman A.I'. O6mrast xumust. M., Komoc, 2004.
2.I'miuka H.JI. OOmas xumusg. Mocksa 2012 .
3. M.U. T'enspman, B.II. FOcTparoB. Xummus.M3-so Jlans, 2008 .
4.AxmetoB, H.C. O01miast u Heopranuueckas XuMusi [DeKTpoHHbIN pecypc]: yueOHuk /
H.C. AxmeroB. — DnektpoH. nan. — Cankr-IletepOypr: Jlans, 2018. — 744 c. — Pexxum
noctyma: https://e.lanbook.com/book/107904
5.Eropos, B.B. O06rias xumus [DnekrpoHHbliii pecypc]: yueonuk / B.B. Eropos. —
OnektpoH. nan. — Cankr-IletepOypr: Jlans, 2018. — 192 c. — Pexxum nocryna:
https://e.lanbook.com/book/102216

0) AoMOTHUTE/ILHAS JUTepaTypa:

1.Kuszes.Jl.A,Cmapeirun C.H.. Heopranmnueckast xumusi. Mocksa, 2004 ..

2. AxmetoB. H.C. O6mrast u neoprannueckas xumusi. Mocksa 2000 .

3.I'munaka H.JIL. 3agaun u ynpaxkunenus no O6meit xumuu.Mocksa . «MHTerpan-npecc»,
2007

4 FEropoB B.B. Teopernueckue  OCHOBBI  Heopranumdeckod  xumuu  .CaHKT-
[TerepOypr,Mocksa,Kpacunonap, Jlann,2005.

5.JIcoyxoB B.H. ®u3uko-XxuMHYECKHUE METOABI HCCIIeq0BaHus . yueOuuk/moa pea. A.M.
Ockapa. CII6: Jlans 2012 .480 c.

6. CranmpmakoBa B.II.,McaecBa H.I'.,AtaeBa P.J[.,A3u3oBa 3.A.. Meroauueckue yKazaHHs
st JIII3 mo HeopraHMYecKOM XuUMUU g CTYAEHTOB 1-ro K ypca HampaBlIeHUU
noarrorosku 110400, 110900,110500, 100800. Maxaukana, 2012.

/. Ucaea H.I', Araea P.JI, JKapkxoBa B.A, A3uzoBa, 3.A  Y4eOHO-METOAMYECKOE
mocoOue Il 3aHATHNA 1O (PU3NUECKOW W KOoUToMAgHOW Xumuu. Maxaukama 2010 .
3.CranpmakoBa B.II., McaeBa H.I'., AtaeBa P.JI., Asm3oBa 3.A. CyneiimaHoBa. YueOHO-
METOINYECKOE TOCOOUE JUTS 3aHATUM M0 aHAIIMTHYECKON XxuMun. Maxaukaima 2013r.

8. AraeBa P.J[., HcaeBa H.I'. YuebHo - metommueckoe mnocodbue i JIII3 1o
HEOpPraHWYECKON XUMUH 11 cTyeHToB 1-ro kypca cnen. 111201-Berepunapus, 110401 —
3oorexaus. Maxaukaina, 2008.

9. AraeBa P.JI. Hcaesa H.I', AsuzoBa 3.A. VYd4eOHO-MeTOIWYECKOE IIOCOOHME K
1a00pPaTOPHO-TIPAKTUIECKUM 3aHITHSAM IO XUMHH ISl CTYJEHTOB 1-KypcoB (akyibTeTa
ABTOMOOWIM W  aBTOMOOWIBHOE X03aiMcTBO W  MmHxkenepHoro ¢dakymprera. —
Maxauxkana.2012.

10.I'eanpman, M.UA. KomnounaHast xumus [DeKTpoHHBIH pecypc]: yaeonuk / M.U.
I'ensdman, O.B. Kosanesuy, B.I1. FOctpaToB. — Dnektpon. nan. — Cankr-IletepOypr:
Jlanb, 2017. — 336 ¢. — Pexkum nocrymna: https://e.lanbook.com/book/91307.
11.Bepummnun, B.. Ananurndeckast xumus [DnexkTpoHHbBIN pecype]: yueOnuk / B.1.
Bepmunun, U.B. Brnacosa, . A. Hukudoposa. — Dnextpon. gan. — Cankr-IletepOypr:
Jlanb, 2017. — 428 ¢. — Pexxum nocrtymna: https://e.lanbook.com/book/97670



https://e.lanbook.com/book/107904
https://e.lanbook.com/book/102216
https://e.lanbook.com/book/91307
https://e.lanbook.com/book/97670

12.Apremenko, A.M. Oprannueckas XUMHsI JJIs] HEXUMUYECKUX HANPaBIE€HUHN MOATOTOBKU
[DnexTponnslit pecypc]: yuebnoe mocodue / A.M. ApreMeHko. — DJIEKTpOH. JaH. —
Canxkrt-IletepOypr: Jlans, 2013. — 608 c. — Pexxum nocryma:
https://e.lanbook.com/book/38835

13.Ky3nenos, J.I'. Oprannueckas Xumus [DaekTpoHHbIH pecypc]: yueOHoe nocodue / J1.I.

Ky3nenos. — OnexrpoH. gan. — Cankt-IletepOypr: Jlans, 2016. — 556 c. — Pexum

noctyma. https://e.lanbook.com/book/72988

14.1la6apos, FO.C. Opranuueckas xumus [DnextpoHHbIi pecype]: yueonuk / FO.C.

[ITa6apoB. — DnekTpoH. AaH. — CaukTt-IlerepOypr : Jlanp, 2011. — 848 ¢. — Pexum

nocryma: https://e.lanbook.com/book/4037

15. A.B.Maunyiinos, B.1.Paguonos. OcHoBbl xumuu. UuTepHeT-yueOnnk.2013 r.
www.hemi.nsu.ru/ -

16. ITaBaoB, H.H. O01mas u Heopranndeckast XuMus [DIIeKTpoHHBIH pecypc]: yueOHuK /

H.H. [TaBnoB. — Dnektpos. nan. — Cankt-Ilerepoypr : Jlanp, 2011. — 496 c. — Pexum

nocryma: https://e.lanbook.com/book/4034.

17. Tpecc, U.A. OcHoBBI 0011IeH XuMIH [DIEKTPOHHBIH pecypc]: yueoHoe mocodue / UL A.

[Ipecc. — Dnexrpon. nan. — Cankr-IletepOypr: Jlans, 2012. — 496 c. — Pexum

noctyna: https://e.lanbook.com/book/4035

9. MIEPEYEHb PECYPCOB MH®OPMAIIMOHHO-TEJTEKOMMYHHUKAIIMOHHON CETH
2UHTEPHET», HEOBXOAUMBIX JIJI1 OCBOEHUSA JUCHUIIJINHBI.

a) ba3zbt 0oannbix, um])opmauuouuo-cnpaeouubte U NOUCKoe6ble cucmemaol

[Ipn wu3ydeHMH JUCHUIUIMHBI «XUMUS» CTYACHTBHI TOJIB3YIOTCS DJIEKTPOHHOM
OMOMMOTEYHONM CHCTEMOM, CcoOJepKamied W3JaHus 10 JAaHHOW JUCHUIUIMHE U
c(hOPMHUPOBAHHON MO COTJIACOBAHHWIO C TMpaBoOOJajaTeNsiMu ydeOHOM U y4deOHO-
METOAMYECKOW  JIUTEepaTyphl. IJIEKTPOHHO-OMOIMOTEYHAss cucTeMa oOecreurnBaeT
BO3MOKHOCTh WHAMBUIYAIIBHOTO JOCTYIA ISl KaKJIOTO CTYJIEHTa W3 JIFOOOW TOYKH, T
UMeeTcs TOCTYII K cetn IHTepHeT.

1. MunucTEPCTBO CEJIbCKOI0 X0341CTBa P®.-
MCX.ru

2. Elibrary. ru (PUHLI)- nayuynas snektpoHHas OubOnuoreka. — Mocksa, 2000.
http://elibrary.ru

3. Mupogas nuupposas oudimoreka - https://www.wdl.org/ru/country/RU/

4. Hayunas 6ubnaroreka MI'Y umenn M.B. JlomonocoBa - http://nbmgu.ru/

o. Poccwuiickas rocynapcTBeHHas Oubiuoreka - Isl.ru

6. becrutatnass  snexktponHas ~ Oubnumoteka - EAMHOe  OKHO — gocTyna K
obpasoBaTesnbHbiM pecypcam - http://window.edu.ru/

7. Pecypc MCX P® - Cucrema JAMCTaHIIMOHHOIO MOHHMTOPUHIA 3€MEIIb
cenbxo3HazHadeHus AITK (CIM3 ATIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®denepanphas ['eomndopmarmonnas cuctema «ATiac

3eMenb cenbxo3HasHaueHus» (PI'MC A3CH)- http://atlas.msx.ru



https://e.lanbook.com/book/38835
https://e.lanbook.com/book/72988
https://e.lanbook.com/book/4037
https://e.lanbook.com/book/4034
https://e.lanbook.com/book/4035
http://www.mcx.ru/
http://www.mcx.ru/
http://elibrary.ru/
https://www.wdl.org/ru/country/RU/
http://nbmgu.ru/
http://rsl.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://sdmz.gvc.ru/
http://atlas.msx.ru/

JJIeKTPOHHO-0H0JINOTEYHbIE CHCTEMbI

Haumenosanmue [Tpunanne | Axapec caiita | HaumeHoBaHue opraHu3aiuu-
AIIEKTPOHHO- KHOCTh BJIQ/ICTBIIA, PEKBU3UTHI
OUOTHOTEHHOM JIOTOBOpA HA HUCITOJIb30BAHHE
cucteMsl (IBC)
2 3 4 5
DJICKTPOHHO- croponns | http://e.lanboo | OO0 «M3aarenscTBo JlaHb»
oubaroTeyHast A k.com Cankr-IletepOypr lorosop Ne
cucrema 321, or 16/11/2018
«M3parenscTBO 21.12.2018 o 20.12.2019rr
Jlaub»
(«Betepunapus u
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Polpred.com croponns | http://polpred. | OOO «Ilommnpen
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ot 05.12.2017r. be3
OrpaHHYCHUS BPECMCHH.
DJICKTPOHHO- croponns | http://e.lanboo | OO0 «M3aarenscTBo JlaHb»
OnbIMoTeUHas A k.com Cankr-IletepOypr Jlorosop ot
cucreMa 09/07/2013r.
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JTaup» (OKypnainbr)
OBC ®I'bOY BIIO | ctoponns | http://ebs.rgaz | JlononauTenbHOE corameHue
PI'A3Y (Poccuiickuii | s u.ru ot 01.12.2014 x noroopy Ne
roCyJ1apCTBEHHBI 521 ot 07.06.2013r.
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yauBepcuret) DbC
«AgriLib»
OBC «lOpaiit» croponHs | http://www.bi | OOO «lOpaiit» JJoroBop Ne
s blio-online.ru/ | 35 or 12.12.2017r. k pa3aeny
«JlereH1apHbIE KHUTU»
OBC «lOpaiit» CIIO | ctoponns | http://www.bi | OOO «tOpaiit» Jloroop Ne
s blio-online.ru/ | 3879 ot 08.02.2019r.
C 08.02.2019 no 08.02.2020r.

JlocTyn 6e3 orpaHUYCHHS YKCIIa ITOJIb30BaTEIICH.
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10. MeToauueckune YKazanud 1Jis1 oﬁyqaloumxca 0 OCBOCHHIO JUCIUIIJIMHBI

N3ydyenne  AUCHUIUIMHBL  «XHUMHS»»  OCYLIECTBISIETCS C  HCIOJb30BAHUEM
KJaccuyeckux  ¢GopM  ydyeOHbIX  3aHSATUH:  JIGKUUMH, NPAKTUYECKUX  3aHSATHUH,
CaMOCTOSITENIbHOM paOOThl BO BHEAYAUTOPHON 0OCTaHOBKE.

PexoMeHIaIMM 110 MOATOTOBKE K JIEKIHOHHBIM 3aHATHSIM (TEOPeTHYECKH i KypC).
Jlekuusi sBisgercs Bexaymied ¢Gopmoil yueOHBIX 3aHATUM. Jlekius mnpeaHa3HadyeHa s
U3JIOKEHUSI TIPENoAaBaTelieM CUCTEMAaTU3UPOBAHHBIX OCHOB HAYYHBIX 3HAHUM 0
JTUCIUIUIMHE, aHATIMTUYECKON MHGOpMAIMK O AUCKYCCHOHHBIX MpoOiiemMax, COCTOSSHUM U
NEPCIEKTUBAX TOBBIMIEHUS KauyecTBa MHUIIEBBIX MPOAYKTOB. Ha nekiuu, kak npaBuio,
MOJHUMAIOTCS HAaNOOJIee CI0XKHBIE, Y3JIOBbIE BOMPOCH! YUeOHON JUCIUTUIUHBI.

MakcumanbHbii 3GGEKT JeKIus JaeT TOTAa, KOTJa CTYISHT 3apaHee TOTOBHUTCS K
JEKIIMOHHOMY 3aHSTHIO. 3HAKOMUTCA C TpoOJeMaMu JIGKIMU TIO0 YYEOHHKY WM TIO
nporpaMme JUCHMIUIMHBL. PekoMeHAyeTcsl MpOCMaTpuBaTh 3allUCU  MOPEIBIIYIIETO
y4eOHOTO 3aHATHUS, UCXOS U3 JIOTUYECKOTO €IMHCTBA TEM YUCOHOU TUCITUIIIIUHBI.

B xone nexuuu cTyneHTy 1uenecooopasHo:

CtpeMutbcsi HE K JIOCJIOBHOM 3alMCH M3JaraéMoro ImpernojaBareiieM y4eOHOro
MaTepHalia, a K OCMBICJICHUIO YCIBIIIIAHHOTO U 3alKCH CBOMMU CJIOBAMH OCHOBHBIX (DaKTOB,
MBICJICH JIEKTOpPa; BhIpA0ATHIBATh HABBIKM TE3UCHOTO H3JI0KEHUSI W HAIMMCAHUS y4eOHOTO
MaTrepuala, BECTH 3allUCH KCBOMMU CIIOBAMU», BMECTE C TEM, HE JIOMYCKAasl UCKAXKEHUS WU
MOJIMEHBI CMBICJIa HAYYHBIX BhIpaxkeHUH. OnpeneneHus, Ha KOTOpble 00paliaeT BHUMaHUE
IpernojiaBaresp JIU00 CIOBaMH, JUOO MHTOHAIIUEH, CIEYeT 3alMiChiBaTh YE€TKO, TOCIOBHO.
Kaxk npaBumo, Takue onpeaeneHus IpenoaaBaTesb MOBTOPSET HECKOIBKO pa3 WU JAeT MO/I
3aIuCh.

1. OcCTaBiATh B TETPAJU JJII KOHCIIEKTA JICKIIMU IIUPOKUE TMOJIsl, TUO0 BECTH 3alUCH
Ha OJIHOM CTpaHHIE. DTO HYXKHO JJISI TOTO, YTOOBI B JaJbHEUIIIEM MOXHO OBLIO
Obl BHOCUTH HEOOXOJMMBIE JOMOJHEHUS B COACPKaHUE JICKIIUU U3 PaA3IMUYHBIX
MCTOYHHMKOB. MOHOTpaduii, yueOHbIX MOCOOUH, TEPUOIUKH U JIP.

2. Tlucatp Ha3BaHUE T€Mbl, yueOHBIC BOMPOCHI JICKIIMK HA HOBOM CTpaHUILIC TETPAJIH,
YTOOBI JIETKO MOKHO OBLJIO HAUTH HEOOXOUMBbIE YICOHBIN MaTEpHAIL.

3. HauuHaTh Ka)X71yr0 HOBYIO MBICIIb, HOBBIM (DparMeHT JIEKIIMHU C KPACHOM CTPOKH;
3aroJIOBKM U TIOJ[3ar0JIOBKH, Ba)KHEUINIME TMOJIOKEHHUs, Ha KOTOpble oOpariaeT
BHUMAaHHE TPENOIaBaTelb, a TAKXKE OMPEICIICHUS BBIJCIATH: OyKBaMu OOJIBIIIETO
pa3Mepa, YepHUJIaMH JAPYTOro [BETa, TUOO MOAUEPKUBATH.

4, HywmepoBath BcTpedaronuecs B JeKnuu nepeunciieHus nudgpamu: 1, 2, 3 . . .,
uin OykBamu: a, O, B. . . . Ilepeuncnenus nyuiie 3anuchiBaTh CTOJIOIOM. Takas
3amuCh MPUAACT KOHCHEKTY OOJBIIYI0 HATJSAIHOCTh M CIOCOOCTBYET JIy4IIEMY
3aMOMHMHAHUIO Y4eOHOTO MaTepuaa.

5. Bripaborath ya00HYIO0 U MOHATHYIO JIJIsl CEOsI CUCTEMY COKpAIIEHU U YCIOBHBIX
0003HaYeHUN. DTO IKOHOMHUT BpeMs, MO3BOJISIET 3aMKUCHhIBATh MaTEpUal KaxI0u
JIEKITUW TIOYTH JOCJIOBHO, J1a€T BO3MOXXHOCTh CKOHIIEHTPUPOBATh BHUMAaHHE Ha
COJICp’)KaHUU H3JIaraeMoOro Mmarepuaja, a He Ha MEXaHUYEeCKOM IIpoliecce
KOHCHIEKTHPOBAHMUSI.

[To OkOHYaHMIO JIEKIIUU IIEIecCO00pa3HO JopadaThiBaTh €€ KOHCIEKT BO BpeMs
CaMOCTOSITEIIbHON pabOTHl B TOT XK€ JICHb, B KpailHEM cilydae, He MO3Hee, YeM CIycTs 2-3
JTHS TIOCJIE €€ MPOCTYIIMBAHUS. DTO BAXKHO IMOTOMY, YTO €I He 3a0bIT yueOHbII MaTepuat
JIEKIUH, CTYJACHT HaXOJUTCS MOJI €€ BIEYATICHUEM, KaK PABUJIO, SICHO IOMHUT yKa3aHUSA
MpEnoaBaTeisi, XOpOIlIO OCO3HAET, YTO €My HETOHSITHO U3 MaTepualia JEKIUU.



PexoMeHngauum mo moAroToBKe K MPAaKTHYeCKHM 3aHATUAM. CTyJIE€HTaM CIIETyeT
NPUHOCUTH C COOOM PEKOMEHJOBAHHYIO MPENOJaBaTeNeM JHUTEPaTypy K KOHKPETHOMY
3ansaTuio. Hanbonee nenecoobpaszHas CTparerusi CaMOCTOSITELHON MOATOTOBKH CTYJIEHTa K
CEMUHApy 3aKJII0YaeTCs B TOM, YTOOBI Ha TIEPBOM 3TAIe€ YCBOUThH COJIEPKAHUE BCEX BOIIPOCOB
ceMuHapa, oOpaiasi BHUMaHHUA Ha Y3JI0Bble MPOOJIEMBbI, BBIJCICHHbBIC MPENoJaBaTesieM B
X0JIe JIEKIMU JUOO KOHCYNbTallMu K ceMuHapy. Jljis 3Toro HeoOXoauMo, Kak MHUHUMYM,
NPOYUTATh KOHCIEKT JIEKIMM W Y4eOHUK, Jub0 yueOHoe mnocobue. Cremyronmii stam
MOJTOTOBKM 3aKJIIOYAeTCs B BBIOOpe Bompoca Juig OoJjiee TIIyOOKOTO HW3Y4YEeHHs C
UCIIOJIb30BAaHUEM JIOTIOJHUTENbHOM JNuTepatyphl. [lo 3TOMy BOmpoCy CTYAEHT CTaHET
IJIABHBIM CHEUAIACTOM Ha ceMHuHape. LIeHHOCTh BBICTYIUIEHHS CTyJIE€HTAa Ha CEMUHape
BO3pACTET, €CIIU B X0/1€ pabOThI HAJl JINTEPATYPOM OH COIOCTABHUT Pa3Hble TOUKH 3PEHUS HA
Ty WU UHYIO TPOOIEMY.

[locne wm3yueHuss u o0oOmIEHUS HMH(OPMAIUHU, KOTOPYIO COJEp>KaT HCTOYHUKUA U
JUTEpaTypa, COCTABIISIETCS PA3BEPHYTHIN MM KPATKUH IJ1aH BHICTYIUICHUS. OKOHYATEIbHBIM
BAPUAHT IUUIaHA BBICTYIUICHHS B HJ€alie KeNaTeIbHO MMETh HE TOJbKO Ha Oymare, HO U B
roJoBe, U3Jlaras Ha 3aHSTHH [OJATOTOBJICHHBIN BOIPOC B CBOOOJHON (hopMe, HaU3yCTh, UTO
MOMOXKET JIy4llIeMy 3aKpelUICHHI0 Y4eOHOro MaTepuasia, CTaHET XOpOIIeH TPEHUPOBKOM
YBEPEHHOCTH B CBOMX cuiax. IIpm HEoOXoAMMOCTH HE BO30paHSETCs «IMOATIIAIbIBATH» B
IUTaH Ha JMCTKE Oymaru, 4ToObl HE OUIMOUTBCS B IU(pax, TOUHEE MEpeaaTh COAEpIKaHuE
LIUTAT, HE 3a0bITh KAKOI-TO BaXKHBIN CIO’KET TEMBbI BBICTYILICHUS.

CryneHTaM, NPOMYCTHBIIMM 3aHATUs (HE3aBHCUMO OT MPHYUH), HE WMEIOIIHE
MMCbMEHHOTO0 PEIIeHUs 3aa4 WM HE IMOJArOTOBUBIIMECS K JTAHHOMY IPAaKTHYECKOMY
3aHATHIO, PEKOMEHAYETCS HE TMO3KEe YeM B 2-HEJICNIbHBIN CPOK SBUTHCA Ha KOHCYJBTAIUIO K
MpEenoiaBaTellil0 M OTUMUTAThCS MO TeMme, H3ydaBlieiics Ha 3aHsaTUu. CTyAeHThl, HE
OTUMTABILIKECS MO KaXKJO0W HE MPOpabOTAaHHOW MMHU Ha 3aHATUSAX TEME K Haudajdy 3a4€THOU
CECCUH, VYIYCKAIOT BO3MOXHOCTh TOJYYUTh TMOJIOKEHHbIE Oaibl 3a paboTy B
COOTBETCTBYIOILIEM CEMECTPE.

Pexkomenganum mno mnoAroToBKe K JabopaTopHbiM 3ausiTusM. JlaGopatopHbie
3aHATHA IPOBOSATCS B CIELMATU3UPOBAHHOM J1abopaTopun. [Ipexie uem HayaTh 3aHATHH B
7a00paTOpUM CTYJCHT 3HAKOMHUTCS C TMpaBWUIaMU TEXHUKH Oe3ormacHocTH. Ha paGouem
CTOJIE JOJIKHO HAXOJAUTHCS TOJIBKO HE0OX0aAnuMoe 000pyI0BaHKE U TIPUOOPHI IS 3anuced U
pacueroB. CTyIeHT NPHUCTyNaeT K BBHINOJHEHHIO J1a0OpaTOpHOM paboThl TOJIBKO MOCHE
O3HAKOMJICHHUS C ONMCAaHUEM pabOThl U MOJArOTOBKU K HEl. 3ampelaeTcsi BKIYATh KaKue
b0 MpUOOpHl WIM CXeMbl 0€3 MpeaBapUTEIbHON TPOBEPKH HMX MpErnojaBaTesieM WU
nabopanToMm. Ilocne okoHuUaHus pPadOTHI CTYIEHT AOJDKEH cllaTh JaO0OpaHTy BbIJAHHBIE
MPUHAIJICKHOCTH, IPUBECTH B MOPSIOK paboyee MeCTo, MOJYyYUTh OTMETKY B )KypHaie O
BBITIOJIHEHUH PA0OTHI, MPEBSABUB JIJISl 3TOTO MOJTYYEHHBIE Pe3yJIbTaThl MPENOAABATENIO.

Pekomenpanuu mno moAroTOBKE K BBIMNOJHEHHIO paboThl. He HaumHaliTe BBINOJIHEHUE
OMbITa TOKA HE YACHHUTE ceOe MOJIHOCThIO €ro Iejib, METOJ U HE COCTaBUTE IUIaH
MPOBEACHUS OMbITa. Tak Kak BpeMs MPOBEICHUSI ONbITA OIPAHUYEHO YYEOHBIMU YacaMH,
OTBEJICHHBIMM Ha HETO, TO BCIO MOATOTOBKY HEOOXOAMMO MPOBECTH CAMOCTOATEIBHO 10
3aHATUM.

JlJis MOATOTOBKM K OMNBITY MPOYTHUTE PYKOBOJICTBO K pabote. BrisicHuTe B mporuecce
YTEHUS, a B CIIyyae HEOOXOAMMOCTH — Ha KOHCYJbTALIUU C MPENoiaBaTeeM He TOHATHBIC
Bonpockl. Ele pa3 mpodtute pyKOBOACTBO, HO TeNepb B JabopaTopuu, HMes Nepen
riiazaMu npuOopsl Uil MpoBeJeHUsl onbiTa. Pa3dbepurech B TpeOOBaHUSIX, KOTOPbIE HAIO
MPEeAbSIBUTh K HACTPOHKE MPUOOPOB M YCTAHOBKE B 1I€JIOM, UTOOBI 00ECTICYUTh HAMITYUILINAE
pe3yabTaThl onbITa. JJis 3amucu pe3ynbTaToB U3MEPEHHUs MOJArOTOBbTE 3apaHee TaOIullbl,



BKJIFOYAIOLIME KAK CaMHM M3MEpPEHUs, TaK U UX norpemHoctd. K cieayromeMy 3aHATHIO
CTYJIEHT TOTOBUT OYEPEIHYI0 pabOTy U MPEABSABISET OTYET O padoTe, BBHINOJIHEHHOH Ha
npeapIayieM 3aHsaTui. Pabora cuuTaeTcsi OKOHYATENbHO CAAHHOW IMOCHE 3alIUThl OTYETA.
Ecnu pesynbrar He coryiacyercs ¢ TaOJMYHBIM 3HAY€HHEM, TO HEOOXOAMMO OOBSICHUTH
npuuuHbl  pacxoxaeHuil. [lpu mpomycke 3aHsTuss JaHHas JsabopatopHas pabota
BBITIOJTHSIETCS B 4AChl CAMOIIOJITOTOBKH K CIEAYIOIIEMY 3aHSTHIO.

Jokjian — H3T0 myOnuMuHOE CcooOIIeHue, MpeacTaBisonee coboil pa3BepHyTOE
U3JI0)KEHHUE Ha OIpeaesieHHY0 TeMy. OH OTJIMYaeTCsl OT BBICTYIUIEHUH OOJbIIMM 00bEMOM
BpemeHu — 20-25 muHyT (BBICTYIUIGHHS, Kak mpaBwio, orpanudeHsl 10-12 munyTamm).
Jlokma TaKke MOCBAIIEH 0oJiee HTMPOKOMY KPYTy BOIIPOCOB, Y€M BBICTYIIJICHHE.

TunuuyHas omwuOKa MOKIATYMKOB B TOM, YTO OHHU H3JIaraloT CoJep)KaHHe MpodiiemM
JOKJIa/1a SI3bIKOM KHUTH U KYPHAaJIOB, KOTOPBIA TPYAHO BOCTIPUHUMAETCS Ha CIIyX. Y CTHAs U
MUChbMEHHAsI Peub CTPOATCS MO-pasHomy. HamOonee ymoOHast /Ui CIIyXOBOTO BOCHPHUSATHS
bpaza comepxkuT 5-9 CMBICIOBBIX EAMHHUIl, MPOU3HOCHMBIX Ha OJHOM B3JI0XE. ITO
COOTBETCTBYET 00BEMY ONEPATUBHON NaMSTH YelloBeKa. B mepBbie 5 ceKyH[1 AOKIaia CIoBa,
IIPOM3HECEHHBIE CTYACHTOM, YIEP)KHUBAIOTCS B MaMATH €ro ayJuTOpUHM Kak 3By4YaHHE.
[lenecooOpazno mosToMy 3a S cekyHJ chopMUpOBaTh 3aBeplIeHHYI0 (pazy. ITo
00€eCTIeUnBaET €€ OCMBICICHUE CIyHIATeIsIMU 10 TOCTYIIJIEHHUS. HOBOIO0 00beMa HH(POPMAaIIHH.

Jpyras TUNIMYHAs OIIMOKA JJOKJIAAYMKOB COCTOUT B TOM, UTO UM HE y/1a€TCsl BBLAECPKATh
BpeMsl, OTBEIEHHOE Ha JokKjaa. UTtoObl m30exaTh 3TOM OMMOKHM, HEOOXOAMMO, HaKaHyHE
MPOYMTATh AOKJIAJ, BBISICHUB, CKOJIBKO BpeMeHHU moTpedyercs Ha ero ureHue. [ ymoOcTBa
KeNaTeNbHO MPSAMO Ha CTPAaHWIAX JOKJIaaa MPOBECTH pacueT BPEMEHH, OTMeuasi, CKOJIBKO
OPUEHTHPOBOYHO YIIET Ha UTeHue 2, 4 CTpaHUIl U T.JI.

3aBepiienne padoThl HaJ JOKJIAJAOM MPEANOoaracT BBIICICHUE B €ro TEKCTE TIaBHBIX
MBICTIEH, apryMEeHTOB, (DAaKTOB C MOMOIIBbIO a03aIeB, MOTYCPKUBAHUEM, HCIIOIb30BAHUEM
pa3NUYHBIX 3HAKOB, YTOOBI CMBICIOBBIE O00pa3bl MOKIaga MPUOOPENH € 3PUTEIBHYIO
HATJISTHOCTD, 00JIETYalonyo padoTy ¢ TEKCTOM B XOJ1€ BBICTYTIJICHHUSI.

MeTtoauyeckue peKOMEHAALMH 10 OAT0TOBKE K IK3aMeHYy

K 3K3ameHy A0mycKaroTCsl CTYJEHTBI aTTECTOBAHHBIE 110 BCEM T€MaM IMPAKTUYECKUX
3aHATHI. Bompockl, BRIHOCUMBIE Ha SK3aMEH, TPUBECHBI B pabouei mporpamme Kypcea.

DK3aMEHAIMOHHBIN OWJIET COACPKUT TPU BOMpOca. DK3aMEH MPOXOIUT B yCTHOU
(dbopme, HO IK3aMeHATOp BIIpaBe M30paTh U MUCBMEHHYIO (hopMy ompoca.

VYcnemHas ciada sK3aMeHa 3aBUCUT HE TOJIBKO OT YMCTBEHHBIX CIIOCOOHOCTEH,
MaMATH, TICUXOJOTMYECKOW YCTOWYMBOCTH, HO, MpPEXKIEe BCEro, OT crparerud. llo
CYyHIECTBY MOJATOTOBKA K 3K3aMEHY HAYMHACTCSA C MEPBOTO JHS JICKIMU U CEMHHAPCKUX
3aHsATUM. Yem OoJibllle 3HAHUM, TEM CTpPOMHEE OHU YJIOKHUIUCh B CUCTEMY, TEM JieTde
TOTOBUTHCA B TTOCJIECTHUE THHU.

OO0s3aTeIBbHBIM YCIIOBUEM YCIICIIHOW TOJTOTOBKHM M CHAauMd DK3aMEHOB SIBJISIETCS
KOHCIIEKTUPOBAHUE U YCBOEHHUE JIEKIIMOHHOTI'O MaTE€pHAJIA.

B Teuenne cemecTpa HE CleQyeT UTHOPUPOBATH TAKUE BO3MOYKHOCTH IOIOJIHUTH
3amac CBOMX 3HAHHM, KaK KOHCYJIbTAIMH, Hanmucanue pedeparon, paboTa B CTyICHUSCKOM
HAy4YHOM KpyxkKe. Ha 3K3aMeH BBIHOCST BOIIPOCHI, KOTOPBIE OTPAXKEHBI B MPOrpaMme
kypca. [loatoMy B mporiecce 0CBOeHUsI MaTepraia He0OXOAMMO TTOCTOSTHHO CBEPSATHCS C
MPOrpaMMOM Kypca, CaMOCTOSTENIbHO M3Yy4daTh BOIPOCHI, KOTOPBIE HE BBIHOCATCA Ha



CEMHHApCKHE 3aHSATHS, a B Ciy4ae 3aTpyIHEHHH oOpamarbcs 3a KOHCYJbTAIMSIMU Ha
Kadenpy.

HemocpencTBeHHO mepes 3K3aMEHOM Ha TOATOTOBKY K HEMY OTBOJHUTCS HE MEHEe
TpeX IHei. B 3TOT mepuos pexoMeHayeTcss PaBHOMEPHO paclpelesiuTh BOMPOCHI
MpOrpaMMbl Kypca M TOBTOPATh Y4YeOHBIH MaTepuai, HUCIOJIb3ys YYeOHHK, KOHCIICKT
JICKINH, TUIAaH-KOHCIIEKT BBICTYIUICHHH Ha CEMHHAPCKHUX 3aHSATHAX, a B HEOOXOJUMBIX
ciydasx W HayuHylo Jureparypy. Ocoboe  BHHMaHWe  CJIEIyeT  YICIUTh
PEKOMEHIOBaHHBIM BOIIPOCAM JUIS TMIOBTOPEHU. PekoMeHayeTcs MOBTOPSATh MaTepuall B
MPUBBIYHOE pabovee BpeMs, He JIOMycKasl IepeyTOMIICHHS, Yepeaysl YMCTBEHHYIO PadoTy
C (QU3MYECKUMHU YIPAKHCHUSIMA U TICHXOJOTHYECKOW pas3rpy3koi. OcraBmimecs
HESICHBIMH  BOTIPOCBHI  CJIEyeT MpPOSCHUTH JUIsi ce0s Ha TpeadK3aMeHAIMOHHOU
KOHCYJIbTaIUH.

11. UudopmanmoHHbIEe TEXHOJIOTUH U IPOTPaMMHOe o0ecriedeHne

[TepeueHr WHOOPMAIIMOHHBIX TEXHOJOTHH, HMCIIOIB3YEMBIX IIPH OCYIICCTBICHHU
00pa3oBaTeIbHOTO IIpoliecca M0 TUCIHILINHE:

- TEXHHYECKHE CPEJICTBA: KOMITBIOTEPHAs TEXHUKA U CPEJCTBA CBS3U (IIEPCOHATbHBIC
KOMITBIOTEPBI, MPOCKTOP, HHTCPAKTHBHAS J0CKA, BUIACOKAMEPHI, aKyCTHUYECKas CHCTEMa M
T.1.);

-METOABl ~ OOYYeHHsS C  HCIOJb30BaHUEM  WH(POPMAIMOHHBIX  TEXHOJIOTHH
(memMoHcTparys MyJIbTHMEIUHHBIX MAaTCPUAIIOB U T.11.);

-repeueHb VIHTEepHET-CEPBUCOB M DJIGKTPOHHBIX pecypcoB (IIOMCKOBBIE CHUCTEMBI,
AJICKTPOHHAS T0YTa, MPOo(ecCHOHABHBIC, TEMATHYSCKUE YaThl B (DOPYMBI, CHCTEMBI ay IO
U BUJCO KOH(PEPEHIIMH, OHIAiH SHIMKIONSIUN U CIIPABOYHUKH; JICKTPOHHBIC yUeOHBIC U
y4eOHO-METOANYCCKUE MaTEPHUAIIbI).

IIporpammHoe o0ecnieueHue
(IMIIeH3NOHHOE ¥ CBOOOHO PACIIPOCTPaHsIeMoe),
HCI0JIb3yeMoe B Y4eOHOM mpolecce

Yceayru rnodanbHOM 000 «CYMMA-TEJIEKOM», Jlorosop Ne
UH(GOPMaIIMOHHO- 40390000050 ot 19.10.2009 r. 3A0
KOMMYHHKAIMOHHOW CETH «Haumonaneneii Tenexkom», J[onoaHUTENIBHOE
Nnrepuet cornamenure Kk Jlorosopy Ne 40390000050 ot

19.10.2009 r. Ne 68/2016 ot 01.05.2016 . —
€XKETr0JIHOE MPOJIOHTUPOBAHHUE.

Office Standard 2010 Microsoft Open License: 61137897 ot 2012-11-08 -
OeccpouHas

Windows 8 Microsoft Open License: 61137897 ot 2012-11-08 -
O6eccpouHas

Apache OpenOffice. The CB00OHOE MTPOrpaMMHOE 0OECIICUCHHE,

Free and Open Productivity | 6eccpounoe, ¢ HEOrpaHUYCHHBIM KOJIMYSCTBOM
Suite. Apache OpenOffice nuieH3ui, npaBoodnamarens: SUN/Oracle.
4.1.3 released

VY ci10BUs PENOCTABICHUS Wcxonupit ko mpenocTaBisieTcs: 0eCIiaTHO,




yciryr Google Chrome.

0eCCpPOYHO ¢ HEOrPaHUYEHHBIM KOJIMYECTBOM
JIATIEH3UOHHBIX COTJIAIICHNH, TPaBO00IaIaTeh —
«Google».

Mozilla Firefox

— OecruiaTHasi mporpamma Ha ycinoBusix [1yOnumuHoM
JIMIIEH3UH, OECCPOYHOM JJI HEOTPAaHUUECHHOTO
KOJINYECTBA MOJIb30BaTEeNCH, pa3pabOTUYMKHU —
ydacTHUKH nipoekta mozilla.org.

7-Zip. License for use and
distribution [7-Zip.
Jlunensus Ha
HCITOJIb30BaHUE U
pacmnpocTpaHeHue].

CBoOoaHOE TTpOrpaMMHOE OOECTIeUeHHE,
OeccpouHoe, ¢ HEOTPAaHUICHHBIM KOJIMYECTBOM
JMIICH3UH, TpaBooOtagaTes — lgor Paviov.

Adobe Acrobat Reader
mporpaMmma Jjist paboThl ¢
JOKyMEHTaMu B hopmate

*.pdf,

becnnatnas nporpamma Ha ycioBusx [Tyomuunoi
JUIEH3UH, OECCPOYHOM JIJI1 HEOTPAHUYEHHOTO
KOJIM4YEeCTBa mojb3oBaresneit. [IpaBoobianarens -
Adobe Systems Incorporated
https://www.adobe.com//ru

Kaspersky Anti-Virus for
Windows Workstations u
IpyTrue aHTUBUPYCHBIC
IPOrpaMMBbI

[To HaMMYHOMY pacyeTy B CIICIHAT3UPOBAHHBIX
OpraHu3anusIX — Cpok 1 roj — 0OHOBIICHUE TIO
HE0OXOIUMOCTH

KomneroTepHass mporpaMmma
3D «AnaTomMus noragn»

B cBoGo1HOM nOCTYTIE:!

http://
www.fl.ru/user/Leo3dmodels/portfolio/3218381/3d-
model-anatomii-loshadi/

Komnsrorepnas nporpamMmma
«BupTtyanbHas Gpunonorus»

B cBoGo1HOM nOCTYTIE:!
http://www.bifk.ru/studentu/elektronnye-
obrazovatelnye-resursy/virtualnaya-fiziologiya/

«Altami Studio» -
[IporpammHoe obecrieueHue
IUTSl yIIpaBJICHUS
U(PPOBBIMU KaMepaMH,
MIPOBEACHUS U3BMEPEHUMN U
aBTOMATHUYECKOTO aHaJIM3a
1300paKCHHI

B cBoGoHOM nOoCTYTIE!
http://freesoft.ru.> Windows> Altami Studio

[Topran undopmarmoHHo 1
METOAUYECKON NOANECPKKH
MHKJIIO3UBHOTO CPEJIHETO
po¢heCCUOHAIBHOTO
o0pa3oBaHUsI

http://www.wil.ru
- pekoMeHanus MunucTepcTBa 00pa3oBaHus U
Hayku PO

[Topran yueGHo-
METOJIMYECKOTO IIEHTPa
BBICIIIETO
poheCCHOHAIBHOTO
00pa30BaHMs CTYACHTOB C
MHBAIMIHOCTHIO 1 OB3

http://umcvpo.ru
- pexkomeHanusi MuHuctTepcTBa 0Opa3oBaHus U
Hayku PO

CrpaBouHas nipaBoBas cuctema Koncynbrant [Limroc. http://www.consultant.ru/



https://www.adobe.com/ru
http://www.fl.ru/user/Leo3dmodels/portfolio/3218381/3d-model-anatomii-loshadi/
http://www.fl.ru/user/Leo3dmodels/portfolio/3218381/3d-model-anatomii-loshadi/
http://www.bifk.ru/studentu/elektronnye-obrazovatelnye-resursy/virtualnaya-fiziologiya/
http://www.bifk.ru/studentu/elektronnye-obrazovatelnye-resursy/virtualnaya-fiziologiya/
http://freesoft.ru/
http://www.wil.ru/
http://umcvpo.ru/
http://www.consultant.ru/

12. OMUCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3BI, HEOBXOJIUMOM JIJIs1
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT' O ITPOLHECCA IO JUCHUITJIMHE

MatepuaibHO-TEXHUYECKOE  OOeCleYeHnue JTUCHUTIIUHBI «Heopranuueckass u
aHAIUTUYECKas! XUMUST BKJIIOYAET:
1. oubmmoreunsii Qoun DI'BOY  BIIO  «/larectanckas  rocyaapcTBeHHas
CeIbCKOXO03sICTBeHHAs akagemMus uM. M.M. J)xamOynaToBa,;
2. KOMITBIOTEPHBIN KJIacC ¢ BBIXOJOM B IHTEpHET;
3. MyJIbTUMEIMIHOE 000PYI0BaHUE ISl YUTEHUS JIEKIIMU-TTPE3CHTALIHH;
4. PeakTuBHas 0a3a 71 IPOBEACHUS JA0OPATOPHBIX 3aHATUI
5. O06opyaoBaHe U XUMHAYECKAs MOCYAQ;
6. [Ipubopuas 6a3a : pH-meTp, I7EKTPOHHBIE BECHI, BOJTAMIIEPOMETPUUCCKHMA
aHaJIM3aTop, CIEKTPO(POTOMETP.
7. TaOmuner -16 mr
8. YueOHble puabMbl: - Kanuitasie, a3oTHbie 1 pochopHbie yaoOpeHus
Y MUKPO3JI€ MEHTBI;
- XuMHus 3JIEMEHTOB,
- XuMusi BOKpPYT Hac;
- I.1.MeHnnenees;
- TexHoJIOrUs MPOU3BOICTBA XJIOPA, KAYCTHYECKOU COZBI U
BOJOPOJIA DIEKTPUUECKUM METOIOM;
- CuMkaTHas NPOMBIIUICHHOCTS |
- OU3UKO-XUMHUYECKHE METO/Ibl aHATH3A.

9. MyabTumenuiinblii GuiibM: YPOoKu XUMUU
-CKOpOCTh XUMHYECKHAX PEAKLIUI

13. OcoGeHHoOCTH peaan3anuu TUCHUIJIMHBI 1J1sl HHBAJIHU/I0B U JIMI C
OrPAHUYEeHHBIMHU BO3MOKHOCTSIMH 3/10POBbSI

OOyuaromuMcsi ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBbSl  TIPEIOCTABIISIOTCS
crienuaibHble YUeOHUKH U ydeOHbIe TOCcOOus, nHas yuyeOHasi TuTepaTypa, MpeaoCTaBleHre
yCIOyr —accucTeHTa (MIOMOIIHHUKA), OKa3bIBAIOIIEIO OOYYaroIUMCs  HEOOXOIUMYIO
TEXHUYECKYIO TTOMOIIIb.

a) 1JIsi CJ1a00BHISIIHX:

- Ha 3a4yeTe/’K3aMEHE IMPHCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIUN  CTYACHTY
HEOOXOUMYIO TIOMOIIb C YY€TOM HMHIAMBUAYAIbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHsTh
pabouee MecTo, IePEABUTATHCS, TIPOYUTATh U OOPMHTH 33aJIaHNe, B TOM YHCJIE, 3aIUCHIBas
0JT TUKTOBKY);

- 3amaHusg JUIS  BBITIOJIHCHHS, a TaKXKE WHCTPYKIHUS O TIOPSJKE MPOBEIACHUS
3ayeTa/dK3aMeHa 3aYUTHIBAIOTCS aCCUCTEHTOM;

- MUCHbMEHHBIC 33/IaHUSI BBITIOJTHSIOTCS Ha Oymare, HaJJUKTOBBIBAIOTCS] ACCUCTEHTY;,

- oOecrnieunBaeTCsl MHANBUyalIbHOE paBHOMEpHOE ocBerieHne He meHee 300 Jrokc;

- CTYINEHTy JJisi BBIIOJTHEHUS 3aJaHus TPU HEOOXOJUMOCTH TIPEIOCTABISETCS
YBEJIMUMBAIOILEE YCTPOUCTBO.

0) ISl TJIYXHX M CJIA00CIbIIIAIIMNX



- Ha 3adere/’K3aMeHE MPHUCYTCTBYET AaCCHUCTEHT , OKAa3bIBAIOUIMA CTYICHTY
HEOOXOAUMYIO TIOMOIIb ¢ YYETOM MHIAMBHIYaIbHBIX 0COOeHHOCTEH (OH IMOMOraeTr 3aHsTh
pabouee MeCTo, IEPEABUTaTLCS , IPOYNTATh U OPOPMHUTH 3aaHUE, B TOM YHCIIE, 3alHChIBas
0JT TUKTOBKY);

- 3auer/7K3aMeH MPOBOIUTCS B IIMCHMEHHOU (hopMe;

- obecreunBaeTCss HAIMYME 3BYKOYCHJIMBAIOLICH ammapaTypbl KOJUIEKTHBHOIO
UCIIOIb30BaHN, npu HEOOXOIUMOCTH HOCTYIAOIIHM IPEIOCTABIISIETCS
3BYKOYCHJIMBAIOIIAs allapaTypa MHIUBUIYaTbHOTO MOJb30BaHMSI.

- 10 KEJTAHWIO CTYIEHTA 3a4eT/9K3aMEH MOJKET IIPOBOAUTHLCS B MUCHMEHHOM (popMme.

B) MJIA JHI ¢ HapyIIeHUsIMHA OMOPHO-IABHUTaTeJIbHOr0 amnmapara (TsKeJIbIMH
HAPYLIEHUSIMHM JIBUTaTeJbHbIX (PYHKIMHA BEPXHMX KOHEYHOCTEH WJIM OTCYTCTBHS
BEPXHUX KOHEYHOCTEI):

- TIMCbMEHHBIC 3aJIaHUsI BBIMOJHAIOTCA HAa KOMIIBIOTEPE CO CIEHHAIM3UPOBAHHBIM
MPOTPaMMHBIM 00€CTIEYEHUEM UJIU TTPOJAUKTOBBIBAIOTCS] ACCUCTEHTY.

- 110 YKCJIAHWIO CTYyJICHTA 3a4eT/3K3aMCH ITPOBOIUTCS B YCTHOM (hopme



JlonoJiIHeHHsI M U3MEHEHHs B Pa004yI0 MporpaMmy JUCHHILIMHBI
Baecennbie n3menenns Ha 20 /20 ydeOHBIH TO

YTBEPXIAIO
Ilepsyvi npopexmop

M. J{.Mykaunog
« » 20 o.

B nporpammy aucturinabl (MOAYIIs) «XUMES»
1o HampaiieHuto moAroroBku 36.06.06.-1 -— « ArpouHKeHepus»
HamnpaBiieHHOCTh «DKCIUTyaTalisi 1 peMOHT MAIlTUH ¥ 000PYI0BAHHS»

(

BHOCATCA CIICAYIONINC U3MCHCHUS.

HporpaMMa nmepecMoTpeHa Ha 3aCCIaHUU Ka(l)ellpbl

[IpoTtokoi Ne oT T.
3aBeayromuii kadeapon
/ / /
(bamumst, MM, OTIECTBO) (yueHoe 3Banme) (moarmucs)
Onodpeno
[Ipencenarens METOAMYECKOW KOMUCCHH (PaKyJIbTETa
/ /
(Ppamunus, ums, omuecmeso) (vuenoe 3Banue) (moamucs)

« » 20 .




Jluct peructpannn nzmenenuu B PI1/]

/1t Homepa JIOKyMeHT, B [Moanucek | Pacmmdpoka Hara
pa3nenos, ra€ | KOTOPOM OTPayKEHBI HNOATUCH BBEJICHUS
IIPOU3BEACHBI U3MEHEHHUS VU3MEHECHUN

VM3MEHEHHUS
1.







		2021-04-23T12:32:06+0300
	ФГБОУ ВО ДАГЕСТАНСКИЙ ГАУ
	Подпись документа




