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1.1lenn ¥ 32724 AUCIHUILIAHBI.

Heap AMCHUIIMHBI.

HGHB JAUCHHUIIIIMHBI - (1)0pMI/Ip0BaHI/I€ Yy CTYACHTOB HOCJIIOCTHOTO CCTCCTBCHHOI'O

HAy4YHOTO B3IJIAJIa HA MUD, JaJbHEHIIee yriyOJieHne COBPEMEHHBIX MPECTABICHUN B

obmacTn XUMUH, TCOPCTUYCCKAA IMOATOTOBKA B o0acTu XUMHH, KOTOpasa CTAHOBHUTCA

BCe Ooee HGO6XOI[I/IMOﬁ B HpO(i)GCCHOHaHBHOfI ACATCIbHOCTH SHCPI'CTHUKA.

XUMHUH, B HpI/IO6p€TeHI/IH WMM 3HAaHUN CBOWCTB BCIICCTB, KOJIMYCCTBCHHBIX

33}13‘11/[ AUCHUIVIMHBI COCTOAT B OCBOCHHUMN CTYACHTAMU TCOPECTUUCCKUX OCHOB

3aKOHOMEPHOCTEMN MPOIECCOB MPEBPAILCHHUN BEIIECTB, B MPUOOPETEHUH HABBIKOB UX

IMPAKTUICCKOI'0 UCITI0JIb30BAHHA

XUMUA»

2. llepevyeHb MIAHUPYMBIX Pe3yJbTATOB 00y4YeHHs 10 AUCIHUILIHHE,

COOTHOIIECHHBIX C IVIAHUPYEMBIMMU PE3YyJIbTaTaMHU OCBOCHUA

00pa3oBaTeIbHOI NPOrpaMMBbI

Hpouecc HU3yUYCHUA TUCHUILINH ((XI/IMI/I}I», «HeopraHqucxaﬂ H aHAJINTHYCCKas1

OBIAaJICHUC CJICAYIOIHNMHU PC3yJIbTaTaMH o6yquI/151 10 JUCHUILJINHEC.

HanpasJieH HA (OPMHUPOBAHME y CTYIEHTOB CIEAYIOIUX KOMNEmeHYuli U

B pesynbTate n3yyeHus pasgena gUCLMNINHLI,
obecneynBarowero hopMUpoBaHUe KOMNETEHLMM (UMK ee
yacTu) oby4aloLWMICH JOMKEH

s
= -—
=
5 - 2=
X 4 c O
— 2 ko
s o3P o S .s E 3HaTb ymeTb BnageTb
= Tr —oT O s Es o
T T T © =l I
[ X o 7 (2] =)
- - o = O 2 x
[N 2o 3 5 S © =S
[ @ c A T ox
= == 2 =@
S | Sgk e g3 8

= x = 3] dc o

= 89 §
g o S a
= [=]

&

OMNK-1 | CnocobeH UA-1lonk1 Obwas OCHOBHbIE npuMeHsTb obline | npoBegeHus
pelwatb TMNoBble | Mcnonbayet XMMUSL, Kknaccudukalmmn u 3aKOHbI XMMUK pacyeToB ¢
3agaum OCHOBHbIE 3aKOHbl | Xumust HOMEHKNaTypb! npeackasbiBaTh UCNONb30BaHUEM
NpoeccuoHanbH | €CTECTBEHHOHAYYH | SNEMEHTOB. CconeMn, Kucnor, - BO3MOXHOCTb W OCHOBHbIX
ON OEATENBbHOCTM | bIX AUCUMNIWH AN | AHanuTuyeck | obwme Hanpaenex1e MOHATUN W
Ha ocHoBe peLLeHus as xumus 3aKOHOMEpPHOCTH npoTekaHus 3aKOHOB XUMMU;
3HaHWI OCHOBHBIX | CTaH4apTHbIX 3agad npoTekaHus XMMUYECKO MEeTOAMK
3aKOHOB B COOTBETCTBUM C XMMUYECKIX peakLuy, npoBeaeHNst
MaTeMaTuieckux | HanpaBfeHHOCTbIO npoLeccoB npoM3BOAUTD nccneaoBaHui
W eCTECTBEHHBIX | MPOdeccHoHanbHON NPUPOLHOTO 1 BbIYUCNEHNS C KONNYECTBEHHOrO
HayK C BEeATENbHOCTY NPOW3BOACTBEHHOTO | WUCMONb30BaHUEM aHanu3a.
NpYMEHEHNEM Xapaktepa OCHOBHbIX MoHATUIA | CamocTosiTenbHor
nHdopmaumorHo- | UA-2onk1 (oCHOBbI y4eHus 0 W 3aKOHOB 0 noaxopa K
KOMMYHUKaLMOHH | Mcnonb3ayeT 3HaHus CKOpOCTH CcTeXvnomMeTpuy, peLLeHNo
bIX TEXHOMOTUA. OCHOBHbIX 3aKOHOB XMMUYECKOA MOHSATUIA XMMNYECKMX

MaTemMaTU4ecKux u peakuum, BOAOPOAHbIN 1 3agau, K
€CTECTBEHHbIX HayK XMMUYECKOM MMAPOKCUITbHbIIA npoBeaeHNIo
ANS peLleHus paBHOBECUM W rnokasaternb u BbIBOJOB W
CTaHAAPTHbIX SHepreTuke NOHHOE npeanoXeHui no
3agay B XMMUYECKMX npou3BeseHue pesynbTaTam




arpOMHXEHEPUN peakuuit). BOAbI. nabopaTopHbIXKO
XMMUYECKIE HTPOSbHbIX

UAa-3onk-1 CBOWCTBA pabor.

MpumeHseT OpraH14ecKmx

WHE(OPMALMOHHO- BELLECTB;

KOMMYHMKaLMOHH! XUMUYECKYHO

€ TEXHOMOormm B MaeHTUMKaLMIO

PELLEHNN TUNOBbIX OpraH14ecKmx

3agaq BELLECTB

npoceccoHansHoM

[EATENbHOCTH

3. Mecrto aucunniimubl B ctpykrype OIL
Hucrummuaa b.1.0.08.  «Xumusa» oTHOocHTCS K 0a30BOM YacTH JUCLMILINH
omoka Bl «Jlucrmrummebl (MOIyNMW)» — MpOrpaMMbl  OakajgaBpuaTa W SBJISCTCS
oOsi3atenbHOM st m3yueHus. Kypc «Xumus» sBIS€TCS OCHOBOIOJATraroOluM IS
M3yYEHUs1  cleayromux aucuuiuimH:  Maremaruka, ['mapasmuka, buonorus c
OCHOBaMH JKOJIOTUHM. MareprualioBeICHUE ¢ TEXHOJIOTHS KOHCTPYKIHOHHBIX
MaTepUaIoB, TeopeTHuecKkass MEXaHHUKA, [E€OPETHUYECKHUE OCHOBBI JJICKTPOTEXHUKH,

9JICKTpOHI/IKa, HpI/IKJIaI[HaH MaTCMaTHKa, ABTOMaTI/IKa, SHCKTPOTCXHI/ILIGCKI/IG

U3MEPEHHS.
Pa3zle.m>1 (MOI[y.]II/I) AUCHHUIVIHHBI 1 MECKAUCHUILIMHAPHDBIC CBA3H
¢ MOCJIeAYIINUMHA JTUCHUITHHAMHA
Ne HaumeHnoBaHue o0ecrnieqyuBaeMbIX Ne Ne pa3inesioB JaHHOW TUCHUTLINHBI,
n/n (mocJiexyI0KX) THCHHILTIAH HeO0OXOIMMBbIX JIJIsl H3y4eHHSs
(mocaenyomux) odecneynBaeMbix
AUCHUILINH
1 2
1. I'mapasinka + +
2. buonorus ¢ ocHOBaMU 3KOJIOTHH +
3. MartepuanoBeneHUE U TEXHOIOTHS + +
KOHCTPYKIIMOHHBIX MaTepPHAJIOB
4 TeopeTnueckas MEXaHHUKa + +
5. TeopeTnueckre OCHOBBI JIEKTPOTEXHUKHU - +
6. DJIEKTPOHUKA + +
7 [Tpuknannas MmaTemMaTuka - +
8 ABTOMAaTHKA +
9. DJIEKTPOTEXHUUECKUE U3MEPEHUS + +
10. CBeToTeXHUKA + +
11. DJIEKTPOTEXHUYECKNE MAaTEPUAIIbI + +
12. MarauTHble MaTepuallbl + +
13. Brenenue B mpodeccHoHabHYIO NeATeTbHOCTh + +
14. Pa3BuTHe 3n€KTpOIHEPrUN + +
15. MaremaTuka + +




4. O0beM IMCHHUIJIMHBI B 3a4eTHBIX eIMHUIIAX ¢ YKA3aHUEM KOJIMYecTBA
aKaJleMUYeCKNX YacoB, BbI/IeJIEHHBIX HA KOHTAKTHYIO Pa0oTy ¢ 00yYarIIMMHUCS C

npenoaasareieM (110 BUIAM Y4eOHBIX 3aHSITHIA)
U HA CAMOCTOAITEJILHYIO PadoTy 00y4arouuxcs

Ounas dhopma 00yueHUs

Bujx ydeGHoil padoTbl

O01masi Tpy10eMKOCTh

Bcero

4ACOB 1 pa3nen 2 pa3nen

Obwas mpyooemkocmy. 4achl 108

3a4E€THBIE €IUHHUIIE 3 66
Ayoumopmnule 3ansmus (6ce2o), 6 m.u.: 50(12)* 26(8)* 24(4)*
JICKITHH 16 (6)* 8(2)* 8(4)*
npaktryeckue 3ausatus (I13) 14 (4)* 8 (2)* 6(2)*
nabopatopubie pabotsl (JIP) 20(6)* 10(2)* 10(4)*
Camocmosmenvuas paboma (CPC), 6 m.u.: 22 12 10
MMOATOTOBKA K MPAKTUYCCKUM 3aHATUSIM 6 4 2
CaMOCTOSITEJIbHOE U3YUEHHE TEM 8 4 4
pedepar 2 1 1
Jloxman 2 1 1
[ToaroroBka K TEKyIeMy KOHTPOJIIO 4 2 2
Ipomedcymounas ammecmayus 36 36

IK3AMEH

()* - 3anamus, nposodumvle 6 uHmepaKmugHvlx hopmax

3aounas hopma oOydeHuUs

O011as TPy10€eMKOCTh

Bun ydeOHoil padoThI Bcero
YACOB 1 pazgen 2 pa3znen
Obwas mpyooemMKocmy . 4achl
3a4eTHBIE €TUHUIIEI 108/3 38 70
Ayoumopnuvle 3ansmus (6ce2o), 6 m.u.: 14(4)* 8(2)* 6 (2)*
JICKITHH 6(4)* 4(1)* 2(1)*
npaktuueckue 3anstus (I13) 4 (2)* 2(1)* 2(1)*
nabopatopHbie padotsl (JIP) 4 2 2
Camocmosmenvras paboma (CPC), 6 m.u.: 58 30 28
MOJITOTOBKA K NMPAKTUYECKUM 3aHSATUSIM 18 10 8
CaMOCTOSITEJILHOE U3YYEHHE TEM 20 10 10
pedepar 4 2 2
JOKJIaLT 4 2 2
MOJITOTOBKA K TEKYIIEMY KOHTPOJIIO 12 6 6
Hmozosas ammecmayus 36 36

IK3AMEH

()* - 3ansmust, npooouMbLe 6 UHMEPAKMUBHBIX (POpMAX




5.Coep:kanue TUCHUILIHHBI.

5.1.Pa3aesibl AMCHMILIMHLI U BUABI 3aHATHI B Yacax.

Ne Pa3zgennl qucHUNINHBI Bcero Aynuropubie 3auatusi(uac) | CPC
(wacoB) | Jlekuun 113 JI3
OO0mmas Xxumus 40 8(2)* 8(2)* 12 12
Mertasmibl. DJIEKTPOHbIC 32 8(4)* 6(2)* 8 10
noteHuuansl. Opranuyeckue
COCIMHEHUS.
JK3aMeH 36
Bcero mo qucuuniuHe: 4acel 108 16(6)* 14(4)* 20 22
3ayeTHbBIE eIUHHIIBI 3,0
()* - 3anamus, npoeooumvle 8 UHMEPAKMUBHBIX hopMax
3aouHas opma o0yueHnust
Ne Paznennbl qucuUIMHbI Bcero AyIuTOpHBIE 3aHATHs(YAC) CPC
(uacoB) | Jlekuuu 13 JI3
OO0mast Xumus 54 4(2)* 2(1)* 2 44
Mertasmibl. DIEeKTpOIHbIE 54 2 2(1)* 2(2)* 44
noteHuuansl. OpraHuueckue
COCIMHEHUSI.
JK3aMeH 36
Bcero mo 1ucuuNJIMHE: 4achl 108 (6)* 6(2)* 42)* | 4(2)* 58
()* - 3anamus, nposooumvle 6 UHMEPAKMUBHBIX (hopMaX
5.2. TemaTnueckui 1MJIaH JEeKIUH
Ounast ¢popma 00yueHuUs
Ne HaumeHoBaHMe TeM JIEKIIUM KoJu-Bo
n/n 4acoB
Paznen 1 Oomasi xumus ( 8 41.)
1 | Tema 1.BBenenue. OCHOBHBbIE TOHATHSI M 3aKOHbI Xumuu. CTpoeHHe aToma. 2
IMepuoanuecknii 3axo u IIC 3nemenrtoB /.M. MenneiieeBa
XuMHus - KaK HayKa ¥ €€ CBS3b C APYTUMHU HAyKaMHu.
3HaueHNEe XUMUU IS CIICIUAIMCTOB arpOMHKEHEPHBIX CIIeUaIbHOCTeH. OCHOBHBIE
CTEXMOMETPHYECKHE 3aKOHBI.
HcTopust OTKPBITHS CIOXKHOCTH atoMa. OCHOBHBIC MPHHIIMITEI KBAHTOBOW TEOPUH
cTpoeHus BemecTBa. KBaHTOBBIE 4MCIia M UX XapaKTEPUCTHKA.
Tema 2. XumMuyeckass KHHETHKA U PaBHOBeCHe B TOMOT€HHBIX M IeTeporeHHbIX
cucreMax. XMMHUYECKUN KaTaaIu3 2
[ToHATHSA O CKOPOCTH XMMHYECKOW peaklUU. | 'OMOTEHHBIE U T€TEPOreHHBIE PEAKIUH.
@DakTOphl BIUSIONIME HA CKOPOCTh XMMHUECKON peakinu. XUMUYECKOe paBHOBECHE.
®DakTOpHI BIUSIONINE HA CIBUT PABHOBECHS XUMUYCCKOU PEAKITUH.
XuMuyeckass TePMOJAMHAMUKA M KHHETHKA. DHEPreTHKa XUMHUYECKHX MPOIECCOB,
XUMHYecKast U (ha30BOE paBHOBECHE, KOJIeOaTeIbHBIE PEAKIHH
Tema 3. OCHOBHBIE XapaKTePUCTHKH PACTBOPOB M JAPYIUX JAWCHEPCHBIX 2
cucTeMax.
PactBopel 1 ux kinaccudukamnus. CrocoObl BBIpOKEHHS KOHIIGHTPAIIMA PAaCTBOPOB.
Teopust AIEKTPOIMTUYECKOM TUCCOIMAIU. KHUCITOTHI, COITM, OCHOBAHMUS C TOUKH 3PEHHS




AIEKTPOJIMTUYECKON JTMCCOLIMAIIUY. Honnsie peakimu. [ToHsATHS 0 NTpou3BeneHUU
PacTBOPUMOCTH.

Tema 4. BoaHble pacTBOPbI 3J1€KTPOJMTOB._Bona kak cimadwiid anekTponuT. MonHoe
MIPOU3BEICHUE

BOJIbL. BOZOPOIHBIN U THAPOKCHIILHBIN [TOKA3aTENN BOADIL.

I'maponus coneit. Bomopoansliii mokasarelp U mkaina pH.

3HavyeHHe CUJIbHBIX U CIIA0bIX 3JIEKTPOJIMTOB B CEJIbCKO-X035IICTBEHHOM OTPACIIH. .
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUM.

Crenenb okucienus. OKUCIUTETN U BOCCTAHOBUTEIH.

CocraBiieHHE€ ypaBHEHHUSI OKHCIIMTEIIbHO-BOCCTAHOBUTENIBHBIX peakiuu. Poib
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX MIPOLIECCOB B pupoe u B
CEJILCKOX035MCTBEHHOM MPOU3BOJICTBE.

Pa3znen 2 Mertajuibl. DJIeKTPOXUMHYECKHE Mpouecchl. OpraHnyeckue coeuHeHus

84.)

2

Tema 5.00mme cBoiicTBa MeTa/LIOB U ciiiaBoB. IlojyuyeHne MeTaJlIoB.
Koppo3ust MmeTa/u10B M 3211MTA 0T KOPPO3HH.

OOmas xapakTepucTuka MeTauioB. [lonoxkeHue MeTawioB B MEPUOIUUYECKOMN
cucteme /JI.1. Meneneena.

Knaccudpukanus wmetamuioB. Dusndeckne W XUMHYECKHE CBOWCTBA METaJUIOB.
Meramiueckue CriaBbl.

[TonsitTue 0 KOoppo3uoHHOM Ipouecce. Kinaccudukanus KOppO3MOHHBIX IMPOLIECCOB.
XuMuYeckuil mporecc Kopposud MeTtamioB. boprba ¢ Kkopposuweil mertasia.
Wuruburtopsl koppo3uu. Bpen, HaHOCHMBINM KOppo3uel HapOJHOMY XO3SHCTBY.

22)*

Tema 6. DaeKTpoaHbIe NOTEHIHAAbI H XUMHYECKHE HCTOYHUKH JIEKTPUYeCKOii
JHEPIUH.

[TonsaTuss 00 >1MEKTPOAHBIX HOTeHIManax. YpaBHeHue HeHcra. Psp cranmapTHBIX
AJIEKTPOJIHBIX TOTEHILINAJIOB.

["anpBaHUYECKHE AJIEMEHThI KaK UCTOYHMKH Ul MPEBPALICHUs SHEPTUU MPOTEKAHUS
peakLuu B AJIEKTPUUECKYIO dHepruto. [IpumMeHeHne ralbBaHUYeCKUX 3JIEMEHTOB.
AKKyMyJSITOPBI.  Buabl  akkymMyJsiTopoB  (KHCJIOTHbIE WJIH CBHHIOBBIE
AKKYMYJISITOPBI, IHIEJOYHbIE AKKyMYJATOpHI). [Iporiecc paspsaku W 3apsaKu
CBUHIIOBBIX aKKyMYyJATOpOB. IIpuroroeieHue pacTBopa CEpHOM KHCIOTBI IS
3apsAOKA  aKKymyjsTopa W Mepsl OezonmacHocTu. IIpuMeHeHHMe CBMHIIOBBIX
aKKyMyJITopoB. ll{enodynble akKyMyJIITOPBI.

202)*

Tema 7.. DaekTpoan3. 3akonnl Dapanes.

[Tonatuss 00 »saekTponu3e. DIEKTPOIU3 PaCIIaBOB W PACTBOPOB 3JIEKTPOIHUTOB.
[TocnenoBarenbHOCTh pa3psiiku MOHOB. 3akoHbl Papanes. Breixom mo Toky u
MIPAKTUYECKOE MPUMEHEHHUE 3JIeKTpoan3a. KauecTBeHHbIN 1 KOJTMYECTBEHHbIN aHAIN3.

Tema 8. Opranuueckue coeauneHusi. Xumuuecknid cocraB 'CM. CrpoeHue,
KJacCU(UKaIMs U CBOMCTBA OPraHUYeCcKOro coenuHeHus. [lonyyenne u XxumMudeckue
CBO¥CTBA yriieBo0po/a (Mpeae/ibHbIX, HENPEASIbHBIX, ADOMATHYCCKHX ).
IHomumepnblie coeauHenusi. CTpoeHHE NOJYMEPHBIX coeauHeHui. llomymepHbie
COEJIMHEHUS TPUMEHSIEMbIE B CEJIbCKOX035IMCTBEHHON MTPOMBIIILIEHHOCTH

2(2)*

PasHoBuHOCTH TOIUTHBA (IO MPOMCXOXKICHUIO U arperaTHoMy coctosiHuio). Hedthb
KAK MCTOYHUK IIOJYYEHHs TOIUIMBA JUIsl JBHraTeneil. TepMHYecKuil KpEeKHMHI |
KaTaJIUTHYECKUH KPEKUHT. YTIIEBOAOPObl, BXOsAIME B cocTaB TommBa st JIBC.

\ Hroro:

16(6)*

3aounast (opma 0OydeHHs

Pa3zgea 1 .006mas xumMmus

Tema Jexuun KoJ-Bo uacoB

PactBopsl. Teopus amekTpudeckon 1uccolanuu

Merasnsl. Koppo3usi METaIoB 1 3anura 0 KOppO3uu




Pa3znen 2. Mera/uibl. JJIeKTPOAHbIE MOTEHIIHAIBI. OpraHuyeckue
COeTMHEHUSI.

OJeKTpoIHbIE TOTEHIHANbI. ["aTbBaHUUECKUE FTIEMEHTBHI.
AKKYyMYJIATOPBL DIeKTpoau3. OpraHnueckue coeIMHEHus. Y TI1eBOI0POIbI
Bxogamume B coctaB TCM

UTOI'O:

5.3. TemaTnueckuii JIaH MPAKTHYECKUX 3AHATHI

Ounas dhopma 00yueHuUs

Ne i/

TeMbl NPaKTUYECKUX 3aAHATHI

Koa-Bo
JacoB

Pazgen 1

IIpakTuyeckoe 3ansitue 1. I[lpaBommcanue xXuMUYEeCKHX GOPMYI IO
KJIaCCaM HEOPTraHMYECKHX COCTUHEHHI.

IIpakTuyeckoe 3ansaTue 2. Ctpoenue aroma. I[lepuommueckuii 3ako u I1C
snemeHToB [[.MI.MenneneeBa. KBaHTOBblE uMClla M HUX XapaKTEpUCTHUKA.
CrocoObl  3ammcu  ANEKTpoHHBIX  (opmyn  aroma.  CoBpeMeHHas
dbopMyIIMpOBKa MEPUOTNIECKOTO 3aKOHA. TUIIBI XUMHUECKHUX CBSI3EH

IIpakTuyeckoe 3anaTHe 3.CKOPOCTh XUMUYECKUX peakuuid. Pemenue 3agau
Ha OIpEeIeJICHHUE CKOPOCTU PEAKITUH.

IIpakTHyeckoe 3ansaTue 4 . Pemenue 3a1a4y Ha TEMY:
«PactBops». CocTaBiaeHNE OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX YPaBHEHUH.

Pazgen 2. (14 4.)

IIpakTHyeckoe 3ausaTHE 5 : 33724y HA ONpE/ICIICHUE
9.J1.C. raJibBaHUYECKHX AJIEMEHTOB.

IIpakTHyeckoe 3ansiTue 6 Pemenne 3agay Ha 3akoHsl Papayes.

IIpakTnyeckoe 3aHaTHe 7. Buasl M cBoiicTBa TOMIMBA M CMa30YHBIX
MarepuanoB. Jluckyccuss Ha Temy: DPakTOpbpl BIMAIOIIME HAa KadeCTBO
O6eH3nHa». MyabTUMeUHHbIA QUIBM: «YPOKU XUMUUY.

2(2)*

Hroro:

14(2)*

3aounas hopma oOydeHus

n/n

Tembl NPaAKTHYECKUX 3aHATHI

Koa-Bo
JacoB

Paznen 1(2)

IIpakTnyeckoe 3anaTue 1. Ctpoenue aroma. Ilepuommueckuit 3ako u I1C
anementoB JI.M.MenneneeBa. KBaHTOBBIE uMclIa M MX XapaKTEPUCTHUKA.
CriocoOpl  3amucH  DJIEKTPOHHBIX  ¢Qopmyn  atoma.  CoBpeMmMeHHas
(bopMyIHpOBKa MEPUOJUYECKOTO 3aKOHA. THUMBl XUMHUYECKUX CBs3Eil.
Pemenne 3amau Ha Temy: «PactBOphl». (COCTaBIIEHHE OKHCIHMTEIBHO-
BOCCTAHOBUTEJIbHBIX YPABHEHMIA.

Paznen 2. (24.)

IIpakTHyeckoe 3aHATHE 2: 3amaun Ha omnpexaenenue. I.J[.C.
rajJbBaHUYECKUX 3JIEMEHTOB. Pemienue 3amad Ha 3akoHbl Papazaes. Buasl u
CBOMCTBA TOIUIMBA U CMA30YHBIX MAaTE€pPUAJIOB.

Hroro:




TemaTn4yeckuii NJIaH Ja00PaATOPHBIX 3aHATHH

Ounas dopma 00yueHuUs

Ne /i TemMbl J1a00paTOPHBIX 3aAHATHH KoJu-Bo
4acoB
Pasnen 1

1 Jlabopamopuaa paboma Ne 1. VHCTpyKTaX MO TEXHHUKE O€30MACHOCTH IIPH 2(2)*
pabore B xuMmuyeckod saboparopuu. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX COoeIuHEHH. XHUMHYecKHe CBOWCTBA U  IOJIyYEHHE
Heopranumyeckux coeauHenuii. [demoBas mrpa. Tema: « Peabunuranmus
XHMHHU KaK HAYKH.

2 Jlabopamopnas paboma 2 .OCHOBHBIE 3aKOHBI cTexuoMeTpuu OnpeeneHme 2

MOJIIPHOM MaccChl HKBHUBAJICHTa MAarHUsl.

3 Jlabopamopnas paboma Ne 3. XuMudeckash KUHETHKA M XUMHYECKOE 2(2)*
paBHOBECHE.

a) 3aBHCUMOCTh CKOPOCTH PEaKIIUH OT KOHIICHTPAIIMK PEarupyIOIIUX BEIICCTB
U OT TEMIEepPaTypHl;
0) CMerleHHe XHMHYECKOTO PABHOBECHS NPH H3MEHCHHHM KOHIICHTPALUU
pearupyrouux BemecTs.

MyabsTumeauiiabiii Guiabm: «CKOPOCTh XUMUYECKON PEAKIH.

4 Jlabopamopnasa paboma Ne 4. PactBopsl. Bogoponusiii nokasarens — pH-. 4
DNEKTPOIUTHYECKAs JUCCOLUALUS U TUAPOIINA3 COJIEH.

a) OKkpacka WHAUKATOPOB MO/ JICHCTBUEM PACTBOPOB KUCIIOT M IIEIOYEH;
0) OnpeencHre peakiiuy CPEIbl IPH THIPOIIU3E PA3TUUHBIX COJICH;
B) DJIEKTPOIPOBOJIHOCTH PACTBOPOB JJICKTPOJIUTOB;
r) 3aBHCUMOCTD CTEIICHH JUCCOIMAIINU OT pa30aBICHHS.
5 Jlabopamopnasn paboma Ne 5. OxucnuteabHO- 2
BOCCTAHOBUTEJIbHBIC PEAKIIUU. 3aBUCUMOCTh OKUCITUTEIILHO-
BOCCTAaHOBUTEJBHBIX MPOIIECCOB OT PEAKITHH CPEIbI.
Paznen 2

6 Jlabopamopnas paboma Ne 6Koppo3us METAIIJIOB U CIIOCOOBI 3alITUTHI OT HEE. 2

a) Koppo3#ust OLIMHKOBAaHHOTO U JIy)KEHOTO XKeJe3a;

6) IIpoTekTOpHas 3amuTa,;

B) [laccuBupoBaHHe METAUIOB M POJb 3AIIUTHBIX IUIGHOK B TPOIECCe
KOppO3uH,

r) BimsiHue a5ekTposmTa Ha mporece KOppo3uu

7 Jlabopamopnan  paboma Ne 7. DIEKTPOXMMHYECKHE  MPOIECCHI. 2

["anbBaHUYECKHE DIIEMEHTHI.

a) ITonyueHue 3IEKTPHUECKOTO TOKA C MIOMOIIBI0 XHMHUYECKOH PeaKIlnH;

0) B3anMHOE BBITECHEHHE META/UIOB M3 WX PAacTBOPOB 3aBUCHMOCTH OT
BEJIMUMHBI 2JICKTPOJHOTO MOTEHIIMAA

8 Jlabopamopnas paboma Ne 8. D1eKTPOIU3 BOIHBIX 2
pacTBOPOB 3JIEKTPOIUTOB. [losyueHne MeTauioB ¢ HOMOIIBIO SJIEKTPOJIN3a.

9 Jlabopamopnasn paboma Ne 9. 2
a) AHanM3 Ha CcoJepKaHHE BOJOPACTBOPHMBIX KHCJIOT U MIeJIoYeld B
ABTOMOOWIILHOM OCH3HHE;

6) KauectBenHoe omnpeseneHue oie)uHOB B aBTOMOOMIBHOM OCH3UHE.
UTOro 20 (4)*




3aounas ¢hopma oOyueHus

Ne i/

Tembl J1a00PATOPHBIX 3aHATHI

Koa-Bo
4acoB

Paznen 1(4)

Jlabopamopuaa paboma Ne 1. NHCTpyKTa)X MO TEXHUKE OE30MACHOCTH MPH
paboTe B XUMHUYECKOI1 TabopaTopHu.

Knaccudukanus u HOMEHKIIaTypa HEOPraHUYECKUX COSTUHEHUH.
XHUMHUYECKUE CBOMCTBA U NOJIY4CHUE HEOPIaHUYECKUX COCIUHEHUM.

HenoBas urpa. Tema: « PeaOuiuranusi XuMHH KaK HAYKH».
Jlabopamopnas paboma Ne 2. PactBopsl. Bonoponusiii nmokasarens — pH-.
DJIEKTPONUTHYECKAs AUCCOLMALINS U TUIPOJIN3 COJIEH.

a) Oxpacka WHAUKATOPOB MOJI JACHCTBUEM PACTBOPOB KUCIIOT H IIEIOYCH;

6) OmnpeeneHre peakiuy Cpe/Ibl P THAPOJIH3E PA3THUHBIX COJECH;

B) DJIEKTPONPOBOJIHOCTH PACTBOPOB DJICKTPOJIHUTOB;

r) 3aBUCHUMOCTh CTEIIEHH JHCCOLHUAIINN OT pa30aBiICHHS.

Paznen 2. (24.)

Jlabopamopnas paboma Ne 3. DIEKTPOIU3 BOJIHBIX pacTBOpPOB
351eKTposInTOB. [lonydueHre MeTaIoB ¢ MOMOUIBIO AJIEKTPOJIN3.

AHanu3 Ha CoJepKaHue BOJOPACTBOPUMBIX KHUCIOT U IIeJIo4Yeil B
aBTOMOOMJIBHOM O€H3WHE;

KauecTtBenHoe onpezaenenue oneuHOB B aBTOMOOUIFHOM O€H3UHE.
Jlabopamopnan  paboma Ne 7. DIEKTPOXUMUYECKHUE  IPOIECCHI.
["anibBaHMYECKHE AIIEMEHTHI.

a) ITonyueHue 3IEKTPHUECKOTrO TOKA C MOMOIIBI0 XUMHUYECKOH PEaKIInH;

0) B3auMHOE BBITCCHEHHE METAUIOB M3 HMX PACTBOPOB 3aBHCUMOCTH OT
BEJIMUMHBI 3JIEKTPOAHOIO MOTEHIIUANA.

DJEKTPOIN3 BOJHBIX PACTBOPOB JJICKTPOJIUTOB. llosmydyeHne MeTayyioB C
MOMOIIBIO AJIEKTPOIIU3A.

UTOI'o

5.4.Conep:xanue pa3iejoB IMCIUINIUHBI.

Ne | HammenoBanme Copepxanue pasgena

pasaejia

Komnerenn
MU

Pa3znmea 1.

1. | O6mas xumus | Tema 1. BBegenne. XuMus Kak pasjien €CTECTBO3HAHUS -

HayKa O BEUIECTBAX U UX MpEeBpalIeHUusIX. MecTo XMMUu B
CHUCTEME HayK. 3HAUCHHE XUMUU B U3yUYEHUHU TPUPOJIBI U
pa3BuTuu TeXHUKU. [IpocToe u ciioxkHOe BelecTBO. 3aKOH
COXpAaHEHUs MaTEPHUH, 3aKOH MTOCTOSTHCTBA COCTaBa
BEILIECTBA, 3aKOH KpaTHbIX OTHOIIEeHU. Moinb. [locTosiHHas
ABoraipo, MoJIsIpHasi Macca, 3aKOH COXPAHEHUS MacChl
BEILIECTBA, TOCTOSIHCTBA COCTaBa, 3aKOH ABOTaJpo,
XUMHUYECKUHA SKBUBAJICHT, ()aKTOP YKBUBAJICHTHOCTH,
MOJISIpHAsi Macca SKBUBAJICHTA, 3aKOH SKBUBAJICHTOB.
Crioco0sI pacyeTa MaJIIPHBIX Macc raza. Y paBHEHHE
Knaiinepona - Menzaeneesa. CTpoeHue atoma u
CHCTEMATHKA XUMHYECKHUX 3J1eMeHTOB. CTpOCHUE aTOMa,
nepuoanueckuii 3akoH .M. MenaeneeBa u xumuaeckast
CBSI3b. OCHOBHBIE MTPUHIIMIIBI KBAHTOBOM TEOPUU CTPOCHUS
BEI[ECTBA; KBAHTOBBIE YKCIIA: TJIaBHOE, OPOUTATIBHOE,
MAarHUTHOE M CIIMHOBOE; SHEPIreTHYECKUE YPOBHU U

NaO-lonk-1
NaO-2onk-1
Na-3onk-1




IIOAYPOBHU aTOMa B OCHOBHOM COCTOsIHUY; [IpuHImmn
[Maynu, npaBuino XyHAa; 3JIEKTPOHHBIE EMKOCTH OpOHTasIeH,
MOAYPOBHEN U yPOBHEH aTOMa; CIOCOOBI 3aITUCH
3JIEKTPOHHBIX (pOpMyNT aToMa; COBpeMEHHas
(hopMyIHpOBKa NEPUOAUYECKOTO 3aKOHA ; CTPYKTYpa
[IEPUOIUYECKON CUCTEMBI; IEPUOJUYHOCTD U3MEHEHUS
CBOMCTB 3JIEMEHTOB. YHEPTrUU MOHU3ALIMH, CPOJICTBA K
3JIEKTPOHY, 3JIEKTPOOTPULIATEIILHOCTD; TUIIBI XUMHUYECKOU
CBS3U; XAPAKTEPUCTUKU CBA3ECH; METOJ BAJICHTHBIX CBS3EH,
METOJ MOJIEKYJISIPHBIX opOuTaneil. Peakunonnas
CIIOCOOHOCTH BEIIECTB. XUMUS U MEPUOINYECKasi CUCTEMa
3JIEMEHTOB.

Oo0mas xumMus

Tema 2. XuMHUYecKasi KHHETHKA U XUMHYECKoOe
paBHOBecue. CKOPOCTh XUMUYECKOUW peakiinuu U (hakTopswl,
BJIMSIIOIIME HA HETO; 3aKOH JICHCTBYIOIIMX MacC JJIst
3JIEMEHTAPHOM CTaAUM XUMUYECKON peaklMi; KOHCTaHTa
CKOpPOCTHU peaKIru; 3aBUCUMOCTh CKOPOCTH XMMHUYECKOMN
peaxiuu oT Temreparypsl, npasuio Bant-I'ododa,
ypaBHEHUE AppeHHyca, SHEPrus aKTUBALIUU; KaTallu3,
KaTaim3aTop, (PepMEHT; 3HAHUE YUCHHUSI O CKOPOCTH
XUMHUYECKON PEaklud B XUMHUH, OMOJIOTHH, B CEITLCKOM
XO3SIMCTBE; XMMHUYECKOE PABHOBECHE KaK KOHEUHbIN
pe3yNbTaT CaMOIIPOU3BOIBLHOTO MPOTEKAHUS 0OpaTUMOI
peaKuuu, TMHAMUYECKUI XapaKkTep XUMHYECKOTrO
paBHOBECHs], MPU3HAKU UCTUHHOT'O PaBHOBECHS, 3aKOH
JIEUCTBYIOIIUX MACC 11 XUMUYECKOTO PaBHOBECHS,
npunnun Jle-1llarenbe, pojab XUMUUECKUX PAaBHOBECUH B
npupoje. XUMHYECKUH KaTaau3. XuMH4YecKas
TEPMOJIMHAMMKA U KUHETHKA. DHEPreTUKAa XUMUYECKHUX
MPOIIECCOB, XUMHUUECKas U (pa30BOE pPaBHOBECHE,
KoJe0aTeNbHbIE PEaKIIHH.

Ma-1lonk-1
MA-2onk-1
MA-3onk-1

O01mas xumMus

Tema 3. PactBopbl. Ux knaccudukanus. PacTBopbr kak
JucriepcHble cucteMbl. PactBopuMocTs BemiecTB. Croco0b!
BBIPQ)KCHUS KOHLIEHTPALMU PACTBOPOB. MOJISIPHAS
KOHLEHTpAaLUs, MOJIIpHAsi KOHLIEHTPALMs SKBUBAJICHTA,
MaccoBast 10J1. DIEKTPOIUTHYECKAs JUCCOLHaIus,
KOHCTaHTa U CTENEHb AUCCOLUAINN, CUIIbHBIE U C1a0ble
3IEKTPOJNTHI. KHCIIO0THI, COIM, OCHOBAaHHE C TOUKH 3pEHUS
INEKTPOINTUYECKON nucconnanuu. MIoHHbIe peakiuu.
[TonsiTHE O MPOM3BEAECHUHN PAaCTBOPUMOCTH. JHucriepcHble
cucTeMsl . Dnekrpoxumudeckue cucremsl. Tema 4. Teopus
JIEKTPOJUTHYECKOMH qucconuannu. Boma kak cinabprit
a1eKTposuT. MoHHBIE Tpou3BeneHus BOABL. JJucconumanus
BOJIbl. BOJIOPOIHBIN U THIPOKCHIIBHBIN MOKa3aTEIN
pPacTBOPOB; THAPOIIU3 COJIEH , TUIIBI TUAPOJIA3A COJIEH.
Bonoponnsrii mokasarens u mkaia PH. CiocoObl pacuera
PH pacTBOpoB CHIIBHBIX U CIAObIX 3JIEKTPOJINTOB. 3HAUECHUE
PacTBOPOB CUIIbHBIX U CJIA0BIX JIEKTPOIUTOB B XUMHUH,
610J10ruu ¥ reoXuMuu. OCHOBBI BOJIOIOJTOTOBKH.

NaO-lonk-1
Ma-2onk-1
MA-3onk-1

Oo01mas xumus

OKHCIUTEJIbHO-BOCCTAHOBUTE/ILHbIE PEAKIIMH. CTCTICHD
OKHUCJIEHUS, OKUCITUTENIHN U BOCCTAHOBUTEIHU; COCTaBICHUE
YpaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH;
POJIb OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIX MIPOLIECCOB B
TIPUPOJIE U CEITHCKOXO03HCTBEHHOM MTPOU3BOICTRBE.

NaO-lonk-1
MA-2onk-1
MA-3onk-1




Kuci10THO-OCHOBHBIE U OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE
CBOMCTBA BEILIECTB.

Pazen 2 (8 u.)

MeTtaJLibl.
Opranuveckue
COeTUHEHHS.

Tema 5. MeTajuibl. 3aBUCUMOCTh XUMHUYECKUX CBONCTB
METAJUIOB OT UX MOJ0KEHUS B IEPUOJINYECKON CUCTEME
J.. MenpneineeBa u B pAly CTaHIAPTHBIX AIEKTPOIHBIX
norennuano. O6mue cBoiicTBa MetamioB. Kinaccuduxarms
MeTaiuioB. PU3NYECKUE U XUMHYECKHUE CBOMCTBA.
[Tonyuyenue metaios u3 pya. Crioco6sl oOoraieHus py.
Merammueckue crutasel. Kopposust merajnos. [louarus
0 KOpPpPO3MOHHOM Ipouecce. XMMUYECKUM MPOLECC
Koppo3uu MeTaioB. Kiaccudukanus KOppo3nOHHBIX
nporieccoB. bopr0a ¢ Koppo3ueit MeTaia. 3aluuTHbIC
MOKPBITHS. AHTUKOPPO3HUOHHOE JISTUPOBAHUE METaIA.
O06paboTka KOPPO3UOHHOU cpeibl. XUMUYecKasi KOppo3usl.
DnexTpoxumuueckast Kopposus. CriocoObl 3aIUThI
METAJUIOB OT KOPPO3HH: HAHECEHUE METAININYECKUX U
HEMETAJNINYECKUX MOKPBITUI, 00paboTKa KOPPO3NOHHOM
Cpebl, JIEKTPOXUMUYECKHE METObI 3AILUTHI OT KOPPO3HUH.
WNuruburopsl koppo3uu. Bpea, HaHOCHMBII KOppo3ueit
HapOJIHOMY XO3SIICTBY.

MA-1lonk-1
MA-2onk-1
Ma-3onk-1

DJIEeKTPOXHUMH
yecKue
NPoLeCChl.

Tema 6. DieKTpoAHbIE NOTEHIHAJIBLI 1 XUMUYECKHE
HCTOYHHUKH JJICKTPUYECKOH JHepruM. ['aipBannueckue
3JIEMEHTBI KaK HCTOYHUKH VISl IPEBPALLECHUS SHEPTUH
IIPOTEKAHUS PEAKLUU B DJIEKTPUUECKYIO DHEPIHIO.
OKHCANTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUH U
tekTpuyeckuil Tok. [ToHATHS 00 3IEKTPOIHBIX
noreHuuanax. [[BOMHOMN 2JEKTPUYECKHN CIION HAa TPaHULE:
JIEKTpOA-pacTBOp. Y paBHeHue HepHera. Psan ctangapTHbIX
3JIEKTPOIHBIX MOTEHIHANIOB. [[puMeHeHNE TaTbBAHNYECKUX
37€MEHTOB. TOIIMBHBIE 3JIEMEHTHI

AKKYMYJSITOPBI. BUbI akKyMyJIITOpOB (KHCJIOTHBIE
WM CBHHIOBBIE AKKYMYJIITOPBI, LIEJ0OYHbIE
akkymyasitopbl). [Iporiecc pa3psaku u 3apsaku
CBHHIIOBBIX aKKyMYJIATOpOB. IIpurorosnenue pactsopa
CEPHOM KUCJIOTHI IS 3apAJIKM aKKyMYJISATOPa U MEPBI
6e3onmacHocTH. [IpuMeHeHne CBUHIIOBBIX aKKYMYJISITOPOB.
[IlemouHbIe aKKyMYJIATOPBL. [IpUroToBIeHNE IIEKTPOIUTA
JUTS 3apsAAKA akKymyiatopa. [IpenMymecTsa 1 HEJOCTaTKU
LIEJIOYHBIX U KHCIIOTHBIX aKKyMyJIATOpOB. [IpuMeHenne
LIEJIOYHBIX aKKYMYJIITOPOB.

Ma-1lonk-1
Ma-2onk-1
MA-3onk-1

Opranuveckue
COC/IUHCHUS.

Tema 7.9aextpoaus. [loustue 06 snexkTpoause.
DNEKTPOIN3 PACIIIaBOB U PACTBOPOB AJIEKTPOJIUTOB.
[Tpoueccsl Ha anekTpoaax. [locnenoBarenbHOCTH pa3psiaa
HOHOB Ha Karoze u aHoje. CyniHocTh npouecca
anekTponusa. [locnenoBarenbHOCTD pa3psiiKK HOHOB.
DNEeKTPOIN3 PACTBOPUMBIM M HEPACTBOPUMBIM aHOJIOM.
3akonsl Papazes. BIxoq Mo TOKy M MPaKTUYECKOE
IIPUMEHEHHE IIEKTPOJIN3A.

NaO-lonk-1
Na-2onk-1
MA-3onk-1

JIEeKTPOXUMHU
yecKkue
MPOLECCHI.

Tema 8. Oprannyeckue coegunenusi. CtpoeHue,
KJ1accu(UKanus 1 CBOMCTBa OPraHUYECKOro COeTMHEHHUSI.
[TonydyeHre u XUMHUYEeCKHE CBOMCTBA YIIeBOI0POIa
(mpenenbHBIX, HETIPEIENIbHBIX, APOMATUIECKUX).
HoaumepHbie coequHeHuss. CTpOEHHUE MOJTYMEPHBIX

NaO-lonk-1
Na-2onk-1
MA-3onk-1




coenuHenuil. [lomymepHble coeAMHEHN IPUMEHIEMBIE B
CEJIbCKOXO351MCTBEHHON TPOMBIIITICHHOCTH.

MeTtajuisbl.
Opranuyeckne
COeJUHEHHUSI.

Xumuueckuii coctaB 'CM. PasHoBuaHoCTH TomIHBa (110
MIPOUCXOXKIACHUIO U arperaTHoMy cocTosiHuio). Hed1h kak
HWCTOYHHUK MOJTYYEHHUS TOTUIMBA JIJIsl IBUTATEIICH.
TepMu4ecKuil KpEKUHT U KaTAIUTUYECKUI KPEKUHT.
YraeBoaopoibl, BXxoasume B cocta TormBa s [IBC.
Biusinue pa3nuuHbIX YIiIeBOJOPOIOB Ha KAYECTBO TOILIMBA.
[Tonyuenue apomatu3upoBaHHOTO O¢H3WHA. BriusHue
MPOJIYKTOB CrOPaHUs TOIUIMBA HA OKPYXKAIOIIYIO CPEy.

Ma-lonk-1
Ma-2onk-1
MA-3onk-1

Camocmosmenvuas paboma (CPC), 6 m.u.: 58 30 28
MOATOTOBKA K MPAKTUYECKUM 3aHSATUSIM 18 10 8
CaMOCTOSTEIIbHOE U3YUYCHUE TEM 20 10 10
pedepat 4 2 2
JIOKJIa T 4 2 2
MOJITOTOBKA K TEKYIEMY KOHTPOJIIO 12 6 6
Hmozosas ammecmauus IK3amen 36 36

6. YueOHo-MeTO1HYECKOE 0DecTiedeHne CAMOCTOSITeILHOH padoThI

Temamuyweckuil nian camoCmosimenrbHou pa60mbl

PexoMeHyeMble HCTOUHHKH
nHpopmanmnu (Ne HCTOUYHHMKA)

TemaTuka caMOCTOATEIbHOM Koa-Bo JAOMOJHHUT | (HHTEPHET-
n/n OCHOBHA
padoThI JacoB eJbHas pecypchi)
st (3 m.8
PIL) (w3 m.8 (w3 m.9
PILT) PILT)
IMoaroToBKa K NMpaKTHYECKUM 3aHATHSIM- 6/ 18 u.
1 OCHOBHEIE imaccm HEOPraHHYECKUX /2 123 456 1.7
COEMHEHHIT
9 OCHOBHBIE CTEXHOMETPHUUECKUE /9 3 456 1.7
3aKOHBI XUMHUU
3 | Ctpoenwue aroma. -14 1,2,3 5,6 1-7
4 | Katamus 2/2 1,2 456, 1-7
5 XuMHUecKast KHHETHKA -/2 1,2,3 5,6,8 1-7
6 | PactBopsl. 214 1,2 6 1-7
; OKHUCIUTEIBHO-BOCCTAHO Y 12 45678 1.7
BUTEIIbHBIC PEAKIIUU
8 Buorennsie S,P- 3neMeHTEI 212 1,2 45,6,7,8 1-7
CamocTosiTeIbHOE H3ydenue Tem- 8/ 20
1 OCHOBHEIE KJIaCChl HEOPraHHIECKHX /8 12 5.6 1.7
COEUHEHUI
OTu4me 3JIEKTPOJIN3a Ha MHEPTHBIX
2 | JIEeKTpoAax M Ha PaCTBOPUMBIX 21 4 1,2 5,6 1-7
aHoIax
3 | 3akonsl Dapanes. 214 1,2 456,78 1-7
4 AOCOIIOTHBIE 1 OTHOCUTEIILHEIE 276 1.2 45678 1.7
MMOTEHIAAIIBL.
5 CocraBiieHre cXeMBI raIbBaHNYECKOTO 2/ 6 1.2 5.6 1.7
JJEMEHTA.
6 | Pedeparsr 214 1,2 5,6,7 1-7




Jokmnaast 24 1,2 5.6.7 1-7
7 | mOATrOTOBKA K TEKYLIEMY KOHTPOJIIO 4/12 1,2 5,6,7 1-7
Bcero 22 /58

Ilepeuensb yueOHO-MeTOAMYECKOT0 O0ecTiedeHHsI
JJISl CAMOCTOSITEILHO pPadoThI

J1y1st mpoBeIeHNsT CAaMOCTOSITEIPHON PAOOTHI 0 XUMUYECKUM JUCITUTIIMHAM TI0
Kadeape XUMUHU U3TaHBI CIEAYIONINE METOANYSCKHUE YKA3aHNUS:

1. AraeBa P.Jl., CranemakoBa B.I1., McaeBa H.I'. Kontpoas u camocrosTenbHas
paboTa o XuMuu. Y4eOHO - METOANYECKOe Tocodue sl CTYJEHTOB 1-To Kypca criel.
111801-Berepunapusa, 111100 -3 oortexHus, 111400-Bonnbie Ouopecypchl u
aKBaKyJIbTypa, 110400-Arponomus, 110500-CanoBoactBo,110900-TexHomorus
MPOM3BOJICTBA U mepepaboTKu c.-X. mpoaykToB, 110800-ToBapoBeaeHune u sKcrepTU3a
ToBapoB. Maxaukaia, 2013.

2. Araesa P.JI., CranpmakoBa B.II., Mcaesa H.I', A3uzoBa 3.A. YueOHO-
METOJIMYECKOE MOocoOue Mo XuMuu . JJIs KOHTPOJS U CaMOCTOSITENILHOW pabOThI
CTylneHToB l-kypca no HampasiaeHusM noaroroBku 19060 - TpancropTHbIE cpeCTBa,
110800- Arpounxenepusi. Maxaukana , 2013 r.

MeToanyeckue peKOMeHAANUM CTYIEHTY K CAMOCTONATEIbHOI padoTe

CamocrosiTesibHasA paboTa CTYeHTOB, NIPEAYCMOTPEHHAs YYEOHBIM IJIAHOM B
obobeme 22 / 58 wacoB, cOOTBETCTBYEeT 0ojice IIYOOKOMY YCBOCHHIO HM3y4acMOTO
Kypca, popMUpyeT HaBBIKH UCCIIECOBATEIbCKON pabOThl U OPUEHTUPYET CTYJICHTOB Ha
yMEHHE TPUMEHSATh TEOPETUIECKHIE 3HAHUS Ha TIPAKTHKE.

Pe3ynpTaThl caMOCTOSITENIBHONW pabOThl KOHTPOIUPYIOTCS TPEroJaBareiieM |
VUYUTBIBAIOTCS TIPU aTTECTAIlMM CTyJAeHTa.  [IpW ATOM TPOBOASATCSA. TECTUPOBAHHE,
AKCIIPECC-OMPOC HAa CEMUHAPCKHUX U MPAKTUYECKHUX 3aHATHAX, 3aCTyIITMBaHNE JTOKIAI0B,
pedepaToB, mpoBepKa MUCHMEHHBIX padOT U T.J.

3amaHus JUIsi CaMOCTOSITENTFHOM paOOThI COCTABISIOTCS 10 pa3jiesiaM U TeMam, 1o
KOTOPBIM HE MPEAYCMOTPEHBI ayIUTOPHBIC 3aHATUS, JIUOO TpeOyeTcs AOMOTHUTEIHHO
nmpopaboTaTh U MPOAHAIM3UPOBATH PACCMATPUBAEMBIN MperojaBaTeeM MaTepuan B
o0beMe 3arIaHuPOBAHHBIX YaCOB.

CamocrosTenpHas pa60Ta CTYACHTOB MOXXCT OCYIICCTBIIATHCA B BUIC.



® KOHCIEKTUPOBAHUS yU4e€OHOMN, HAYYHOU U MEPUOIUYECKON JTUTEPATYPHI;

e mpopaboTKK ydeOHOro MaTepuana (IO KOHCHEKTaM JIeKIUH yd4eOHOH WU
HAYYHOU JINTEPATYPHI);

® [I0JIrOTOBKA JOKJIAJ0OB K CEMUHApaM M MPAaKTHUUECKUM 3aHITHSIM U Y4YacTHIO B
paboTe HAYYHOI'O CTYJIEHYECKOT0 KpYy’KKa U KOH(EpEHIHSIX;

e pabOThl C HOPMAaTUBHBIMM JOKYMEHTaMH M 3aKOHOAATEJIbHOM 0a30il, ¢
NEPBUYHBIMU JOKYMEHTAMU,;

e foucka M 0030pa HayyHBIX IyOJUMKaUMNA B DSJIEKTPOHHBIX MCTOYHHUKAX
nH(pOpMaIKY, TOATOTOBKHU 3aKIII0OYEHUS 10 0030py HHPOpMaIuy,

® pEIICHHE MPAKTUYECKUX U CUTyallMOHHBIX 33/1a4;

e HanucaHus pedepaToB, TE3UCOB JOKIAJIOB,;

e paboOTHI C TECTAMU ¥ KOHTPOJIBHBIMHU BOIIPOCAMHU JIJIsl CAMOIIPOBEPKHU.

CamocrosiTenbHas padoTa T0KHA HOCUTh CUCTEMATUYECKUN XapaKTep, ObITh
MHTEPECHOW U MPUBJIEKATEIBHON ISl CTYACHTOB.

Pe3ynbrartel caMoCTOSTENbHON pabOThl KOHTPOJUPYIOTCS MPENOJaBaTeleM U
YYUTBIBAIOTCS TPH TMPOMEKYTOYHOW W HWTOTOBOM aTTeCTallud CTYIEHTOB (3ader,
sk3ameH). Ilpu 3ToM MoxeT (opmMa KOHTPOJS MOXKET OBITh pa3HOW: TECTUPOBAHWUE,
JKCIPECC-OMPOC HA CEMUHAPCKHUX U MPAKTUYECKUX 3AHATHUAX, 3aCIylIMBAaHUE JOKIa/0B,
IpOBEpKa MUCbMEHHBIX padoT U T.4. OlIeHKa CaMOCTOSTENIbHON padOThl TPOBOJUTCSA 110
KaXJI0OMy JMCLUUIIMHAPHOMY MOJYJII0 B paMKaxX OOIIeH CUCTEMBbl paHKUPOBAHUS
OLIEHKH 3HAHUH 110 KypCY.

JUis TOATOTOBKM K 3aHSATUSIM M BBINOJHEHUS CaMOCTOATENIbHONH paboThl,
CTYJEHTaM PEKOMEHAYIOTCS y4eOHO-METOIMYECKUE M3JaHMs, a TaKKe METOJUYECKHE
MaTepHalibl, BBIMYIIEHHbIE Kadeapoil CBOMMHU CUJIaMU U MPEIOCTaBIsIEMbIE CTYJIEHTaM
BO BpeMs 3aHATUHN (IPHITIOKEHUS):

HarJsHbIe TocoOus (TuTaKaTel, repoapuii - Ha kadeape)

rJIOCCapuil - CJI0Bapb TEPMUHOB MO TEMATUKE AUCITUTUTMHBI

TE3UCHI JICKLINH.

CamocrosiTesibHas padoTa ¢ KHUIOi. B Halle BpeMsi KHUra CylecTBYET B IBYX
dbopMax: TpaTUIIMOHHON U 2JIEKTPOHHOM. B MHTEpHETE CYIIECTBYIOT 1eible OMOIMOTEKH,

pacnojararomme ACCATKAaMH TbICAY SJICKTPOHHBIX TCKCTOB. CGFOI[H?I B O6HleCTBe



npeo0iiajaeT MHEHHE, YTO MeYaTHasl KHUIa U €€ KOMITBIOTEPHBIN TEKCT AOMOJHSAIOT APYT
apyra. Mcnomnb3ys 37eKTpOHHbBIN BapUaHT KHUTH 3HAYUTENBHO OBICTpEE MOArOTOBUTH Ha
ero 0Oasze pedepaT, KOHTPOJILHYIO padOTy, MOJOTHATH TEKCT CBOEW paboThl MOJ
TpeOyeMblii yuyeOHbIM 3amaHueM o0beM. [ledyaTHple KHUTM ropa3fo Jierdye u ymoOHee
YUTATh.

Pabota ¢ KHMIrO, CTYJEHTHI CTAJKUBAIOTCA C psaoM mpoodieM. OpHa U3 HUX —
Kakas KHura jgydine. llemecooOpa3Ho B mepByro odepenb OOpaTUTHCS K JUTEpaType,
pEKOMEHI0BaHHOM mpenoaasareneM. Llenecoodpa3Ho npouynTaTh AHHOTAIUIO K KHUTE Ha
€e CTpaHUIaX, B KOTOPOH yKa3zaHO, KOMY U JJIsl KaKUX LIeJIei OHa MOXKET OBITh MOJIe3HA.

3agaHus 11l CAMOCTOSITEJIbHOM PA0OTHI CTYJAEHTOB

1. IlepeyeHb BOMPOCOB 110 JUCHUIIHHE ISl CAMOCTOSATEILHOI0 U3YYeHUS

1. IlpenMet 1 METO XUMUHU.

2.YUto n3zygaeT o0mmas XuMusi?

3.Ut0 u3yyaeT HeopraHu4ecKkas Xumusi?

4. CTpoeHHe aTOMHBIX sJIED.

5. [onstpHOCTH MOJIEKYII.

6. ['eomeTpryeckas CTpyKTypa MOJIEKYII.

7. KoMmiekcHasi, KoOOpAMHAIIMOHHO-KOBAJIEHTHASI UM JOHOPHO-aKIENTOPHAas
CBS3b.

8. TeroBbie 3 (PEeKThI pAaCTBOPEHHUS.

9. MonsiipbHasi KOHIIEHTPAIHSI U MOJISUTBHOCTb.

10. KonnouHbie pacTBOPHI, UX CTPOEHUE.

11. CpoiicTBa U NPUMEHEHUE KOJIJIOUIHBIX PACTBOPOB.

12. 3axon ['ecca.

13. DHTANBOMS ¥ SHTPOTIHSL.

14. Dueprus ['u606ca.

15. 'omoreHHast XuMHU4YeCKasi peakiiusi.

16. I'eTeporenHas XuMrU4eCKas peaKius.

17. TemnepaTypHblii KOAGOUIMEHT CKOPOCTH PEAKIUH.

18. CocTaBieHne OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.

19. OkucnuTenbHble CBONCTBA, KOHIIEHTpUpoBaHHOW HNO3.



20.
21.
22,
23.
24,
25,
26.
217,
28.
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10
11
12
13
14
15
16

OTtnuyue 3JIeKTPosin3a Ha MHEPTHBIX 3JIEKTPOIax U Ha PACTBOPUMBIX aHOAAX.
3akoH Dapanes.
Pa3zHOCTb OTEHIINATIOB.

AOCOIIOTHBIE MU OTHOCUTEJILHEIE IIOTCHIINAJIBI.

CocraBneHue cXeMbl TaJIbBAHUYECKOTO 3JIEMEHTA.
KoHIIEHTpalmOHHbIE raIbBAHUYECKUE IIEMEHTHI.
D.1.C. ralbBaHUYECKOI0 JIeMeHTa. Beraucnenus.
CxeMaTnyeckoe n300pa’keHre TalbBAHUYECKOTO JJIEMEHTA.
OTpunaTenbHbIN U MOJI0KUTENBHBIN KaTalu3.
Tembl pedeparTos
. IlIpomMoTOpBI.
. THruOUTOPBI peakLuii.
. OTKpbIBa€MbIi MUHUMYM.
. IlpenenbHOE pa3daBieHUeE.
. Cienpmyeckre peakuuu.
. I30upatenbHbie U CEJIEKTUBHBIC PEAKIIUU.
. BelpaskeHue KOHIIEHTPaLUHU PACTBOPOB B TUTPUMETPUUECKOM AHAJIU3E.
. UHnukatopsl MeToAa KUCIOTHO-OCHOBHOT'O TUTPOBAHUSI.
. [lonuBuHMIXIOpH A,
. [TomucTupou.
. [IpousBeieHnEe paCTBOPUMOCTH.
. PactBOprMOCTB OCanKoB.
. Boluncnenusi B TATpUMETPUYECKOM aHAIH3E.
. Tutp pactBopa.
. MonHas cuna pactsopa.
. pH u pOH pactBopoB.

TeMbI TOKJIa10B

1. BousiHue pa3au4HbIX YII€BOJOPOI0B HA KAYECTBO TOILIMBA.

2. [Tony4yenue apoMaTU3MpPOBAHHOTO OCH3UHA.

3. BiiusiHre npoAyKTOB CropaHusi TOIJIMBA HA OKPY KAIOIIYIO CPely.



4. TlomymepHble COEOWHEHUS TNPUMEHSEMbIE B  CEIIbCKOXO3SIMCTBEHHOM
MPOMBIIICHHOCTH

5. Pa3HOBHIHOCTH TOTUTMBA (110 MPOUCXOXKICHUIO M arpEeraTHOMY COCTOSIHHIO).

7. ®OHJI OIEHOYHBIX CPEJCTB

7/.1.1lepeyeHb KOMIETEHIUI ¢ yKa3aHMeM 3TanoB UX GopMUpPOBAHHMS B

npouecce OCBOEHHsI 00pa3oBaTeJbLHOM MPOrPaMMBI.

Cemectp AucumMnnuHbl /anemenTbl nporpammbi (npaktukun, MMA), yyacTteytowme B
(Kypc) thopmmpoBaHUM KOMMNETEHLIMK
WA-1onk-1. Micnonb3ayeT OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX AUCLMNANH A1S PELLEHNS CTaHAAPTHbIX
3afav B COOTBETCTBUW C HANPABNEHHOCTbLIO NPOGECCMOHANBHON AEATENBHOCTY

JKcnyaTtaums 31eKTpoobopyaoBaHus

HaaeXHOCTb TEXHUYECKUX CUCTEM

1,2,3 MaTemarvka
1,2 dusmka
1 Xumus
5 TennotexHuka
2,3 MaTepuanoBeaeHNe 1 TEXHOMOMS KOHCTPYKLIMOHHBIX MaTepuanos
7 AsTOMaTHKa
2,3 NHdopMaTHKa 1 UMdpPOBbIE TEXHONOTMM
4 TexHW1Ka 1 TEXHONOTUMN B CENbCKOM XO3SCTBE
3,4 MpvknagHas MexaHuka
5 dneKTpuyeckue nMepeHus
45 TeopeTuyeckue OCHOBbI 3IEKTPOTEXHUKY
5 DneKTPOHHas TeXHMKa
5,6 3neKTpUYecKne MalLUHbI
6 CBeToTexH1Ka
6 NEeKTPOTEXHOMOTMM
2 DneKTpoTEXHUYECKNE MaTepuans
7 SnexTponpuBoa
7 SneKTpocHabxeHme
7
4
8

BbINOMHEHWE M 3aLMTa BbiMYCKHOM KBaAU(UKaLMOHHOM paboTh

WA-20nk-1. Micnonb3yeT 3HaHMst OCHOBHbIX 3aKOHOB MaTEMATUYECKUX N eCTECTBEHHbIX HaYK Ansl peLLeHus
CTAHAAPTHbIX 3aAay B arpoMHXEHepun

1,2,3 MaTemartvka

1 Xumus
4 rmapasnuka
5 TennoTexHuka

2,3 MaTepuanoBeaeHne 1 TEXHOMOMS KOHCTPYKLIMOHHBIX MaTepuasnos
5 MeTponorus, CTaHAapTV3aLmMs 1 cepTduKaLms
7 ABTOMaTHKa

3,4 MpvknagHas MexaHuka
5 SneKTpUYecKne n3mepeHus

45 TeopeTUUEcKue OCHOBbI 3MIEKTPOTEXHUKY
5 SNeKTPOHHas TexHUKa

5,6 SNEeKTPUYECKME MaLIMHBI
2 3neKTpOTEXHNUECKNE MaTepuans
7 SneKTponpuBoa
7 dneKTpocHabkeHre




4 HapeXHoCTb TEXHUYECKNX CUCTEM
8 BbINonHeHWe 1 3alimTa BbIMYCKHON KBaNMMUKALMOHHOM paboTbl
NO-3onk.1. [pUMEHSET MHPOPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOSOTUM B PELUEHUM TUMOBbIX 3aday
npoheccuoHanbHo AesTeNbHOCTY
1,2,3 MaTemaTtvka
1 Xumus
4 rMapaBnvka
5 TennotexHuka
2,3 MHd)OpMaTVIKa n Ll,VICprBbIe TexXHonornun
4 TexHWKa U TEXHOMOTUK B CENbCKOM XO035IMCTBE
5 DneKTpuYecKkmMe U3MepPeHNs
5 DNEKTPOHHas TEXHUKA
5,6 DneKTpUYECKUE MaLLMHBI
2 DneKTpoTeEXHNYECKMe MaTepuansl
7 SnekTponpuBoz
7 DneKkTpocHabxeHue
7 3Kcnnya'rauvm 3neKTpoo6opynosava
8 Lincdposble TexHonormun B AMK
8 BbINONIHEHWE 1 3aLUMTA BbiMYCKHOW KBaMMUKALMOHHOW paboThbi
7.2. Onucanue moka3areJieil 1 KpUTEPHUil OLIEHUBAHUS KOMIIeTeHIHii
Moka3aTte Kputepumn oueHnBaHus
n Likana no TpagUUMOHHON NATMGANBLHOW CUCTEME
Honoporosbin MoporoBblii MpoaBWHYTHLIN Bbicokun
(«HeynoBneTBOpUTENDL | («yOOBNETBOPUTENBHOY) («x0pOoLLO») («OTMNYHO»)
HO»)
NO-lonk1
3HaHus: ®parmeHTapHble 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
3HaHWS MO OCHOBHBIM | 3aKOHbl ECTECTBEHHO- 3aKOHbI ECTECTBEHHO- 3aKOHbI €CTECTBEHHO-
3aKOHaM €CTECTBEHHO- | HayYHbIX AUCLMMANH A1 | HAYYHbIX SUCLMMANKMH ANS | HAY4YHbIX AUCLMANVH
HaYYHbIX AMCLMNINH PELLEHNs CTAaHAAPTHbIX | peLeHUs CTaHAapTHbIX | ANS peLleHuns
AN peLueHns 3aa4 B COOTBETCTBMAW C | 3a4ady B COOTBETCTBUM C | CTAHOAPTHbIX 3a4ady B
CTaHOapTHbIX 3a4a4 B | HaNPaBEHHOCTbIO HanpaBnEHHOCTbIO COOTBETCTBUM C
COOTBETCTBUM C npodeccnoHanbHoM npogeccroHanbHoM HanpasIEHHOCTbLI0
HanpaBnEHHOCTbIO [EATeNbHOCTH ¢ AEeATENbHOCTM C npoeccroHanbHoOM
npogheccnoHanbHoM CYWeCMBEHHbIMU HECYWeCmeeHHbIMU [EATENbHOCTU Ha
[EATENbHOCTH owubkamu owubkamu 8bICOKOM ypO8HE
YMeHus: OtcyTcTBME  YMEHMR, | YMEET ucnonb3oBaTb YMeeT MCnosnb3oBaTh YMeeT ncnonb3oeaTb
npeayCMOTPEHHbIX OCHOBHbI€E 3aKOHbI OCHOBHblE 3aKOHbI OCHOBHbI€E 3aKOHbI
[aHHON KOMMETEHUMEN | eCTECTBEHHO-HAY4HbIX €CTECTBEHHO-HayYHbIX €CTECTBEHHO-HaY4HbIX
AVCLMNIVH Ans AUCLMNIUH ANs AVCLMNINH ANs
PeLIeHNs CTAaHAAPTHbIX | PELIEHWS CTAaHAAPTHLIX | PELUEHUs CTaH4APTHbIX
3afay B COOTBETCTBMM C | 3afay B COOTBETCTBAM C | 3aay B COOTBETCTBUM C
HanpPaBMNeHHOCTbIO HanpaBMEHHOCTbIO HanpaBneHHOCTbIO
npodpeccruoHansHoM npogeccuoHansHoM npodeccroHansHoi
AEATENbHOCTU C [eATenbHOCTN ¢ [EATENbHOCTU Ha
CYLLECTBEHHbIMY HeKomopbImMu 8bICOKOM YPOBHE
3aTpyaHEHNAMM. 3ampydHeHusmMuU
Haebiku: | OtcytcTBue unu BnageeT OCHOBHbIMU Bnageet OCHOBHbIMY BnapeeTt OCHOBHbIMM
Hanu4ve 3aKOHaMK €CTECTBEHHO- | 3aKOHaMM €CTECTBEHHO- | 3aKOHaMM eCTECTBEHHO-
(hparmeHTapHbIX HaYYHbIX AUCLMNINH AN | HAYYHbIX AUCLMNANH ANS | HAYYHbIX AUCLMNNH
HaBbIKOB PeLeHNs CTAaHAAPTHbIX | PELUEHUs CTAaHAAPTHLIX | ANs peLleHns
NPeayCMOTPEHHbIX 3afay B COOTBETCTBMM C | 3afay B COOTBETCTBUM C | CTaHOAPTHbIX 3a4ady B
AaHHOM KOMMETEHUMEN | HANPaBIEHHOCTLIO HanpaBMEHHOCTbIO COOTBETCTBUM C
npogeccuoHansHoM npogeccMoHanbHoM HanpaBNeHHOCTbIO




0eATENbHOCTN Ha HUSKOM

[EeATENBHOCTN C

npodheCccMoHansHoM

yposHe. HeKomophIMu [esATeNnbHOCTN 8
3ampyOHeHusmMU nosiHom obbeme
WO-2onk-1
3HaHus: ®parmeHTapHble 3HaeT OCHOBHblE 3HaeT OCHOBHbIE 3HaeT OCHOBHbIE
3HAHMA MO OCHOBHBLIM | 3aKOHbI MaTEMATUYECKMX | 3aKOHbI MaTEMATUYECKUX | 3aKOHbI
3aKkoHam 1 eCTECTBEHHbIX HaYK W eCTECTBEHHBIX HaYK MaTeMaTu4eckux 1
MaTemMaTu4eckux 1 ANS peLleHns ANS peLleHns €CTECTBEHHbIX HaYK N1
€CTECTBEHHbIX HayK CTaHOapTHbIX 3agau B CTaH4apTHbIX 3agady B PELLeHNs CTaHAAPTHbIX
ONS peLleHns arpovHXeHepum ¢ arpouHXeHepum ¢ 3afay B arpouHxeHepum
CTaHJapTHbIX 3afa4yB | CyWecmeeHHbIMU HeCyWecmeeHHbIMU Ha 8bICOKOM yposHe
arpovHXeHepum owubkamu owubkamu
YMmeHus: OtcyTcTBME  YMEHUK, | YMEeT ucnonb3osathb YMeeT ucnornb3osaTb YmeeT ucnonb3oBath
NPEeAYyCMOTPEHHbIX 3HaHMs! OCHOBHbIX 3HaHWS OCHOBHbIX 3HaHWS! OCHOBHbIX
AaHHOW KOMMEeTEeHLMeR | 3aKOHOB 3aKOHOB 3aKOHOB
MaTeMaTu4eckux 1 MaTeMaTU4eCcKnX 1 MaTeMaTU4ecknX 1
€CTECTBEHHbIX HAYK AN1 | €CTECTBEHHbIX HAYK A1 | eCTECTBEHHbIX HaYK AN
PELUEHNst CTAHAAPTHbIX | PELieHUst CTaHAAPTHbIX | pelleHus CTaH4aPTHbIX
3a/iay B arpouHXeHepuUn | 3aaad B arpOMHXEHEPUM | 3aJad B arpoOuMHXeHepum
C CyWecmeeHHbIMU C HEeKOMOopPbIMU Ha 8bICOKOM YpO8He
3ampyOHeHUsMU. 3ampyOHeHuUsMU
HaBebikn: | OtcytcTBre UnK BnapeeT 3HaHWsIMM Bnapeetr Bnapeet Bnapeetr Bnapeet
Hanuume OCHOBHbIX 3aKOHOB 3HAHWAMM OCHOBHbIX 3HaHWAMM OCHOBHBIX
thparmeHTapHbIX MaTeMaTU4eckux 1 3aKOHOB 3aKOHOB
HaBbIKOB €CTECTBEHHbIX HAYK AN | MaTeEMaTU4ECKMX W MaTeMaTu4eckux 1
NPeayCMOTPEHHbIX PELLEHNs CTAHAAPTHbIX | eCTECTBEHHbIX HAayK ANsl | eCTECTBEHHbIX HayK Ans
[aHHOW KOMMETEHUMEN | 3aAady B arpOMHXEHEPUN | PELUEHWUS! CTAHAAPTHbIX | PELUEHUs CTaHAAPTHbIX
Ha HU3KOM yposHe. 3aay B arpouHXEHepUM | 3adad B arpoOMHXeHepum
C HeKomopbIMU 8 NOTHOM 06BEME
3ampyOHeHUsMU
NO-3onk1
3HaHua | OparmeHTapHble 3HaeT BuAbl 1 cnocodbl | 3HaeT Buabl U CNocobsbl 3HaeT Buabl 1 Cnocobbl
3HaHMSA BMAOB U onpeaenexns onpeaeneHns onpeaeneHns
cnocobos norpeLHocTe norpeLLHoCTE norpeLHocTe
onpeaenexns M3MEPEHMIA; NPUHLMN U3MEPEHUI; NPUHLMN U3MEPEHMI; NPUHLMN
norpeLLHoCTE Aenctans npubopos JencTana npubopos AencTans npubopos
M3MEPEHMI; NpuHUMNa | popMUpoBaHUS bopMupoBaHHS thopmupoBaHns
AencTeus npubopos CTaHOapTHbIX CTaH4apTHbIX CTaHOapTHbIX
hopMUpOBaHMst N3MepUTENbHBIX N3MepUTENbHBIX N3MepuTENbHBIX
CTaHOapTHbIX CUrHarnoB; MeTobl 1 CUrHaroB; MeToabl U CUrHaroB; MeTogbl U
N3MepUTENbHBIX cnocobbl aBTOMaTM3aumm | cnocobel aBToMatusauum | cnocobbl
CUrHarnoB; MEeTOLOB W N3MepeHnit Toka, N3MepEeHNN ToKa, aBToMaTu3auum
cnocobos HanpsKeHus 1 HaNPSKEHNS U M3MepeHuil Toka,
aBToMaTu3aLmm MOLLHOCTM C MOLLHOCTH C HanpsKeHUst 1
N3MepeHni Toka, CyLLECTBEHHbIMM HECYLLECTBEHHbIMN MOLLHOCTY Ha BbICOKOM
HanNPsXKEHNUs 1 owmnbkamu oLmbkamm YpOBHe
MOLLHOCTH
Ymenus | OTCyTCTBME YMEHUIA, YMeeT NpuUMeHsTh YMeeT NpuUMeHsTh YMeeT npUMeHsITb
NPeayCMOTPEHHbIX OCHOBHble METOZbI 1 OCHOBHbIE METOZbI 1 OCHOBHble MEeToAbI 1
[aHHOW KOMNETEHUMENR | NPUHLMMBI USMEPEHN; MPUHLMMBI U3MEPEHUIA; MPUHLMNBI U3MEPEHNI;
NPUMEHATb aHANOroBble | MPUMEHSTL aHANOroBbIE | MPUMEHSTH aHamNOroBbIE
1 UndpoBble 1 Lncposble U LMdpoBble
“3MepuTENbHbIE N3MepUTENbHbIE “3MepuTENbHbIE
npubopsl, npubops!, npubopsl,
“3MepuTENbHbIE N3MepuTENbHbIE “3MepuTENbHbIE
reHepaTopbl ¢ reHepaTopbl ¢ reHepaTopbl B NOSTHOM
CYLLECTBEHHbIMM HEKOTOPbIMM obbeme
3aTpyaHEHNSAMM 3aTpyAHEHNAMM
Haebikn | OtcyTtcTBUE MK Brnageet npoctewmmm Brageet npoctenwumu | Bnageet npocTenLumMmm




Hann4ne pac4yeTamu pacyeTamu pacyeTamu

thparmeTapHbIX SNEKTPOTEXHNYECKNX ANEKTPOTEXHUYECKNX SNEKTPOTEXHNYECKNX
HaBbIKOB Lienen Ha HU3KOM YPOBHE | Lieneit B 4OCTAaTO4YHOM Lienen B NosHOM
NpeayCMOTPEHHbIX obbeme obbeme

[aHHOW KOMMNETEHLMEN

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUA

Texywuti Kommponb OUCHUBAHUS KOMIETCHIIMM Ha pa3IMYHBIX »JTamax HX
(GbOpMHpPOBaHUS MOKET OCYIIECTBISITHCA MO CIAEAYIOMMUM (OopMaM: YCTHBIH OMpPOC
(cobecenoBaHue), BBHINIOJHEHUE TOMAITHUX 33JaHUN, pacueTHO-TpapUUECKuX padoTHI,
MUCHbMEHHbIE KOHTPOJbHBIE pa0OThl, TECTUPOBAHUE, JUCKYCCUU U JIP.

IIpomescymounviti KoHmpoab — KOHTPOJb, OCYIIECTBISEMbIH MOCIE U3YYEHUS
JAUCUUILTHHEI (MOYJIS) B BUZE 3a4eTta, TudQepeHIIMPOBAHHOTO 3aUeTa WK 3K3aMeHa.

[Ipy npUMEHEHNH B KAa4eCTBE TEKYILIETO KOHTPOJS MUCbMEHHBIX KOHTPOJIBHBIX
paboT JOJKHBI OBITH MO pa3zeliaM MPECTaBIEHbI BOIPOCHl K KOHTPOJIbHBIM padoTaMm.
Yucno KOHTPOIBHBIX padOT B CEMECTPE HE JIOJKHO OBITh 00JIee TPEeX U OHU MOTYT ObITh
MPUBSA3aHBI K KaJE€HAAPHOMY MOJYJIIO, MOT'YT BBIIIOJIHATHCS B (DOPME TECTHPOBAHUA.

Ecniu B KayecTBE TEKYIIEro KOHTPOJS MPUMEHSAETCS TECTUPOBAHHUE, TO

00s13aTeNLHO JOJIDKHBI OBITH KJIFOYH K TECTaM.

TecThbl 1J151 TEKYHIEr0 KOHTPOJISI 3HAHUMA MO JUCUUIJINHE:
Xumusi
Pa3pgen 1.
1. Kakue u3 puBEeICHHBIX HUKE OKCHIOB SIBJISIOTCS KUCIOTHBIMH?
1) FEz 03 ; 2) Cr203 ,3) NOQ, 4)Mn 03.
2. MOXHO JIM OJY9UTh KHCIIOTHI B3aUMOICHCTBHEM:
1) KHCIIOTHOT'O OKCH/Ia C BOJOM;
2) THIPOKCH]IA C KUCIIOTOM;
3) cou ¢ KHCIIOTOM;

4) conu ¢ THAPOKCHIAMU?

3. B Kakux COEIMHEHUSX CTEMEeHb OKUCICHHS KHCJIOTOOOpa3oBaTesis

paBHA ceMu?

1) K2 Mn 04 2) KMnO4 3) K2 Crz 07 4) K2 Cr 04.



4. Kakwue 13 coneil Ha3bIBAIOTCA CyTb(UTaAMU:

1) KZSO4; 2) KzSOg; 3) Ca 803; 4) K28203; 5) Fe 804;

5. Kakwue u3 coieii OTHOCATCS K TUAPOCOIIAM (KHCIIBIM):

1) Naz POy; 2) KH; POy4; 3) Ca ASPOy; 4) Fe(OH), CI; 5) KH Mn Og;

6. Kakue 13 yka3aHHBIX OKCHUJIOB SIBJISIFOTCSI aM(OTEPHBIMU:

1.ZnO 2) S|02 3) Cr, 03, 4) Mn, O

7. C KaKMMHU H3 YKa3aHHBIX BCIOCCTB 6y,Z[CT BSaHMOIIeﬁCTBOBaTB CCpHasd

KHCJIOTA.

1) CrOs, 2) Cr (OH)s, 3) SiO,, 4)Mg Cl,.

8. Kakue u3 yka3zaHHBIX peakiuii MpUBOAAT K 00pa30BaHUIO COJICH?
1) CaO +CO;—
2) N2Os + CO; —
3) Cu SO4 + CO, —
4) Ca (OH); + CO;—

9. Hannumem xakux cosieit 00ycioBieHa BpeMEHHas! )KECTKOCTh BOJIBI:
1) Na; CO3 u Mg SO..
2) Ca (HCO3); u Mg (HCO3),
3) CaSO4 u Na; SOy,
4) K;CO3 u Mg COs

10. Ansa ycrpaneHus: U30bITOUHOM KMCIOTHOCTHU MOYBBI B [TIOUBY BHOCSIT:

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

11. B TeXHOJIOTMU TPOM3BOJCTBA caxapa JUIsl HEUTpaIW3alMd U OYUCTKH
1 Py3MOHHOTO COKa OT BEICOKOMOJICKYJISIPHBIX BEIIECTB UCIOJB3YIOT:
1) U3BectkoBOE MOJIOKO SOs.

2) Oxcup cepol SO,



3) UzBecthsak — CaCOs
4) Cepnyro kucinoty HySOs.

12. JInst KOHCEpBUPOBAHUS MUIIEBBIX TPOYKTOB UCIIOJIB3YIOTCS B

Ka4eCTBC KOHCCPBAHTOB COJIM.

1) NaCl; 2) Na SOg; 3) Ca,S0s; K,SO4: 4) MgCl, MgSO..

13. K cioxHBIM MUHEpaJIbHBIM yA00PEHUSIM OTHOCSTCS:
1) K;SO4 — cynmbdar kamus
2) NH4 H, PO4 — ammodhoc.
3) CaH PO4 2H,0 - mpenunurar

4) K NO; — xanuitHas cemuTpa.

14. B TEXHOJOTHH MPOU3BOJICTBA THINEBHIX COKOB ISl OCBETIICHHUS U OYUCTKH B
KadyecTBe a/IcCOpPOCHTA YIOTPEOISIIOT:
1) consnyro kucnory - HCI.
2) yrojibHyto kucioty — Ho,COs.
3) cepnyio kuciaory Hjz SO..

4) xpemueByto kucioty Hy SiOs.

15. Kakoe razoo0Opa3Hoe BeIIECTBO HauWOoyiee IITUPOKO IPUMCHSETCS B

IMPOU3BOJCTBC 0e3aJIKOrOJIbHBIX HAITUTKOB.

1) CO; 2) COz; 3) SO; 4) NO..

16. Kakast kuciaoTa BXOAUT B COCTaB >KETYIOYHOTO COKAa U UTPAET BAXKHYIO POJIb B

npoleccax MUIlleBapeHu;
1) H2CO3; 2) HZS; 3) SOQ; 4) HC1;

17. Yucno »neKTpOHOB Ha BHEIIHEM YPOBHE C YBEJIMYECHHEM 3apsjia aToMa B
nepuoax:
1) yBenuuuBaercs;
2) YMEHBIIIAeTCS;

3) He U3MEHSICTCS,



4) noBTOpSIETCS;

18. Yro oOmiero B 3J€KTPOHHBIX KOH(MUTYpAIUSX aTOMOB JJIEMEHTOB OJIHOM
TPYIIIBI TEPUOTUICCKON CHCTEMBI:
1) Ywucio 37eKTPOHOB Ha BHEITHEM YHEPTETHYSCKOM YPOBHE.
2) Uucno HecapeHHbBIX JICKTPOHOB.

3) Uucio 2JIeKTPOHOB Ha TIPEBHEIIHEM YPOBHE.

19. Xwumuueckas CBfA3b, OCYIIECTBIIEMas MEKIY aTOMaMH HEMETaJLIOB,
SIBIISICTCSL:
1) BogopoaHO#
2) MOHHOM
3) KOBaJICHTHOM

4) METaJUTMYECKOM.

20. B nmepuogax mepuoanueckor tabmuipl [[.J1.MenaeneeBa npu nepeMenieHIH
ClIeBa HANPaBO OKUCIUTEIbHBIE CBOKWCTBA
aTOMOB JJIEMEHTOB!:
1) yBenmuuuBaroTCS
2) YMEHBIIIAIOTCS
3) MOBTOPSIOTCS.

4) HE U3MEHSIOTCS

21. B kakoMm M3 yKa3aHHBIX COCJIMHEHHM HMMEETCs] KOBAJIEHTHAs HEMOJISIpHAS

XUMHYCCKas CBA3b.

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

22. B COeAMHEHHWAX, COCTOSIIMX W3 METaUla M HEMETallula, OCYIICCTBIIACTCS
KaKass XUMHYECKasl CBS3h.
1) KoBajJIeHTHAas
2) BOJIOpOIHAS

3) MeTauyecKas



4) noHHast

23. B xakoM U3 IpHUBEIEHHBIX COCTUHEHHUH CBsI3b HauOOJIee MoJIIpHa!
1) NaJ, 2) NaBr, 3)CsJ.

24. YKaXuTe COeTUHEHHS C HIOHHOU CBA3BIO!

1) a3or, 2) okcua cepsl, 3) XJIOpUA HATPHs, 4) CEICHOBOAOPO/T

25. Kakoe u3 peIyioKeHHBIX BEIeCTB HanboJiee Xopolo pactBopumo B HyO:
1.moBapeHasi coJib;
2 KUPbI MUIIEBHIE,
3. TJIMIIEPYH;

4.aMUJIOBBIN CITUPT.

26. IIporiecc pacTBOpeHUs - ITO SIBJICHUE!
1 XUMHUYECKOE;

2. hu3nUecKoe;

3 .pU3UKO-XUMUYECKOE;

4. OMOXMMHUYECKOE.

27. B TeXHOJIOTHH TPOU3BOICTBA O€3aTKOTOJIBHBIX HAITUTKOB MCIIOJB3YETCS .
1 mpunnun Jle-1larense

2 3akoH ['enpu

3.3akoH Banrt - 'odda

4.3axoH Payns

28. Ilpu TOBBIIIEHWH TEMIEPATyphl PACTBOPUMOCTH B BOJE Ta3000pa3HbBIX
BEILIECTB:

1 .yBemuuuBaercs;

2.yMEHbIIIAeTCS;

3.HE U3MEHAETCH.

29. lllennouHOCTH TOYBBI OOYCIIOBIIEHA HATMYUEM B PACTBOPE COJICH:
l. Na,CO03;
2. Cag(PO4)2;



3.MqCl;;
4.KC1

30. Kuca0THOCTH IMOYBBI 00YCIIaBIMBACTCS MPUCYTCTBHEM HOHOB!
1 .rumpoxconust H;O*

2.ruapokcmia OH

3.Bogopoaa H*

4. ammonus NH*,

31 .Kakyro okpacky mpruoOpeTaeT JaKMyC B COKE JTMMOHA:
1. MaNTMHOBYIO;
2. CHHIOIO,
3. KpacHy1o;
4. opaHXEeBYIO.
Paznen 2.
32. Y Kakoro MeTasjia BOCCTAHOBHUTEIIbHBIE CBOMCTBA CUIIbHEE:!

1) menu 2) xanus 3) mIaTHHBL 4) HUKENs ?

33. Kakoe coerHEHNE MPOSBIISIET TOJBKO OKHCIUTEILHBIC CBOMCTBA?

1) SNO; 2) SN0, 3) H>SnO; 4) Sn(OH), ?

34. B xakoM citydae BO3MO>KHO BBITECHEHHE METaJlIa U3 PACTBOPA €T0 COJIH:
NaCl + Al -

AgNO; + Cu —

Fe(NOs)s + Ni —

Cry(SOg4)3 + Pb— ?

35. Kakue peakiiuu BO3MOXKHBI?

Au +HCl -

Fe + H,SO, (pa3baBnennas) —

Fe + H,SO, (koHUICHTpHpOBaHHAS) —>

Pb + HNOj3 (konIr) — ?



36. Kakue MeTalibl B3aUMOCHCTBYIOT C PACTBOPOM IIIETIOYH:
1) HHUKEITb; 2) Kene30

3) cBuHelr; 4) MarHuii?

37. Ykaxutre TNPaBWIBHYID CXEMy AaHOJHOTO IpoIecca IPH AJICKTPOJIH3E
pacTBopa XJIOPUJA IIMHKA C IIMHKOBBIM aHOJIOM:

1) 2H,0 - 4¢ =4 H* + O,

2)20H -2¢ =0+ 2H"

3)Cl -2 =CI°

4)Zn-2e =Zn*

38. B kakoii cxeMe raibBaHU4ECKUX DJIIEMEHTOB Maprasen CIy>XUT OKHCIIUTEIICM.
1) Fe/FeSO,; MnSO4/Mn ;

2) Mg/MgSO; MnSO4/Mn ;

3) Cu/CuSO4s MnSO4/Mn ;

4) Ni/NiSO;s  MnSO4/Mn .

39. Ilpu seKTpoan3e KaKoro pacTBOpa Ha KaTOME BBIAEISIOTCS OJHOBPEMEHHO
METaJUT ¥ BOJOPOJI:

1) x70puaa KaabIus;

2) cyJb(ara xeJie3a;

3) HUTpaTa PTYTH;

4) cynbdar HaTpUs

40. ITo oTHOIICHHIO K KakoMy MeTayuly (yka3aHbl HOPMaJIbHbBIC MOTCHIIMAJIBI)

cepebpo sBisiercs okucauteneM (Ef, = +0,80):

1)E$, =+0,23; 2)E%, =+1,70; 3)E} =-2,37; 4)E’ =+0,88?

41. B kaKoM rajibBaHHYECKOM 3JIeMEHTE uaeT mporecc Ag - e = Ag™:
1) cepeOpsHO-IIMHKOBOM;
3) cepeOpsIHO-HUKEIEBBIM

2) cepeOpsTHO-PTYTHOM;



4) cepeOpsIHO-METHOM ?

42. KakuM METajuIoM TOKPOETCs jKeJe3Has AeTalb MPU AJIEKTPOJIN3e, €CIH OHa,

ABJIIACH KaTOOOM, OIIYIICHA B paCTBODP, cozlepxcanmﬁ CMECh HOHOB.

1) maruus; 2) onora; 3) kaamus; 4) xpoma?

43. B xakol cpefie IMHK KOPPOIUPYET MEHBIIIE!
1) MopcKoii BoE;

2) pe4yHoi BOJE;

3) cyxoM BO3IyXe;d

4) BIaXHOM BO3yXe?

44, Kakoil W3 HWXKE TMEPEUMUCICHHBIX METANIOB MOXET,
MPOTEKTOPHOM 3aIUTHI KeJIe3a OT KOPPO3UH.

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

CIYXUT A

45. [Ipu HapyI€HUM KaKOro MOKPBITUS KOPPO3HS JKeJle3a MPOTEKaeT ObICTpee:

1) XpoMOBOTO; 2) KaJIbIIUEBOT0; 3) 30JI0TOT0; 4) HUKEIEBOI0?

46. Kakwue BemiecTBa UCHOJIBb3YIOT KAK MUHTUOUTOPHI KOPPO3HUHU:
1) muruapodocdaT KambIws;

2) XJIOpHU KaJIbIIHS;

3) HUTpAT KaJbIKS;

4) cynbhat KajabIus?

47. Kakoit meToJ1 23 (heKTUBHEE TTPH 3aITUTE MAPOBOTO KOTIa OT KOPPO3HH:

1) MOKpPBITHE KPACKOI;
2) IPOTEKTOPHBIA;
3) BIIEKTPO3AIINTA,;

4) UHrUOUTOPHBIN ?

48. Kakoit MeTaJl1 IPUTOICH JIJIsl KATOAHOTO MOKPBITUS MEJTH:

1) Hukenb; 2) 30J10T0; 3) KaaMuii 4) IUHK ?



61. Buemnuii ¥ NpeaBHENIHHA CJIOM y aroMoB O — 3JIEMEHTOB HMMEIOT
AIEKTPOHHOE CTPOCHHUE.

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

2) (n-1) d*° ns?;

3) (n-1) d ¥ ns %

4) (n-1) d ¥ ns'2;

62. d — aIeMEHTHI B OpraHu3Me Yallle BCETO BCTPEUYAIOTCS B BUJIC COCTMHCHHMIA:

1) mpocThIX, 2) OKCHAOB, 3) COJICH,

4) KOMILIEKCHBIX OMOJIOTHYECKHUX COCAMHECHHUIA.

63. 3Hauenue MHUKPOI3JICMCHTOB B OpraHu3Mc COCTOMT B TOM, 4YTO OHH BXO/T B
COCTaB.

1) GenkoB, 2) xkupoB, 3) yriieBozos, 4) hepMeHTOB.

64. Kakoii u3 mepeuncieHHbix 0 — 37I€MEHTOB BXOAUT B COCTaB (epMeHTa
KapOoaHTHIpa3bl, HCOOXOIUMOTO IS IbIXaHUS PACTCHUIN M JKUBOTHBIX:
1) xxene30; 2) xpom;

3) tuHK; 4) MOIUOIEH.

65. B MOYBE  JAHHBIN AJEMEHT  TOABEpraercs BO3/ICIICTBHIO
CHEIMATM3UPOBAHHBIX OaKTepui, AJII KOTOPBIX JTOrO JJEMEHTa WIrpaeT poiib B
IbIxaHUM. B mocineacTBUM Takoro  BO3JEHCTBUSL OTMEUAIOTCS CKOIUIEHHS Oyporo
ocajJika B pyubsx, 00J0Tax, OOJOTHCTHIX TOYBaX.

O KaKoM 3JIEMEHTE UJIET PEYb!

1) mapraserr;

2) Keneso;
3) K00akT;
4) XpoMm.
Kuaroun k Tectam
Ne BapuanTa | 1 | 2 \ 3 4
Paznen 1
1 + +
2 + +
3 +




N |Oo B>

11

12

13

14

15

16

17

+

18

19

20

21

22

23

24

25

26

+ |+ |+ [+

27

28

29

30

31

Pasznea 2

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

++ [ +]|+




56
57 +
58 +
59
60
61
62
63
64 +
65 +

—+

+ |+ |+ |+ |+

YTBEpxKIaK0
3aB. kaenpoii, TO1EHT

Myp3aeBa A.H.

IlepeyeHb BONPOCOB /il MOATOTOBKH K IK3aMeHY

1. ITonyuenue I'CM mMeTo10M pa3roHKH HEPTH.

2. Kakue Meramapl M3 psjia aKTUBHOCTH METAUIOB BBIACISIOTCA Ha 3nektpone ¢ 100%
BBIXOJOM?

3. Dnexrponus. 3akonsl Papames.

4. Crioco0blI o0OoraieHuss MeTaioB.

5. OcHOBHBIE XUMHUYECKHUE TOHATUS M 3aKOHBI.

6. YrieBomopoapl, BXOASIINE B COCTaB HE()TH U MX BIIHMSHUE Ha kKadyecTBo [ CM.

7. CtpoeHue aToMa U MepuoINYeCKUil 3aK0H.

8. PacTBopbl. O01Ias xapakTepUCTHKA PACTBOPOB. 3HaYEHHE PACTBOPOB B TEXHUKE.

9. Teopus dNEKTPOIUTHUECKON TUCCOIMAIINUA AppeHunyca.

10. DaeKTpoIU3 PacTBOPOB U PACIIIABOB.

11. 'anpBaHUYECKUN DIIEMEHT.

12. Xumnueckuii coctaB 'CM u ux BIMsSHHE Ha Ka4eCTBO TOILIMBA.

13. Oxapaktepu3syiiTe MeTallIbl ¢ TOUYKH 3PEHUS PACTIONOKEHHS B IEPUOTUIECKON CUCTEME

anemenToB .M. Menaeneena.

14. Koppo3us MeTaioB. Busl KOppO3HOHHBIX TTPOIIECCOB.

15. Xumnueckoe paBHoBecue. [Ipunuun Jle-larense.

16. CnocoObI oOoramieHus: METaJIoB.

17. Obmas xapakTepuCTHKa OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKITUN.

18. OTHoIIIeHNEe KATHOHOB K AJIEKTPOOCAXKICHHUIO.

19. 3akoH ABOraapo u ero 3Ha4eHHe, CICICTBUE U3 3aKOHA.



20. CxopocTh xuMHUYecKOM peakuuu. DakTophl, BIUAIOIIME HA CKOPOCTh XHMHYECKOM
peaKIuy.

21.XapaKkTepuCcTHKa psiJia aKTUBHOCTH METAJLIOB.

22. XuMu4ecKasi KOppo3usi METAJIJIOB.

23.Teopust SACKTPOTUTHYECKOMN TUCCOIHALINU.

24. Koppo3us METaJllIoB M METO/IbI 3aIIIUTHI OT HEe.

25. YeM oTiIM9aeTCs 3IEKTPOIIU3 PACTBOPA OT JIEKTPOIIM3a paciiaBa?

26. DIEKTPOJIUTHI U HETEKTPOIUTHL. [Ipumepsl.

2. DKBUBAJICHT. 3aKOH SKBUBAJICHTOB.

28. DneKTpoiHbIe TOTEHIMAIBI METaIOB. Y paBHeHHe HepHcTa.

29. AHOoJHAs 3alUTa METAJUIOB OT KOPPO3UH.

30. Bomopoansrii mokazateinsb pH.

31. [lepnonnueckuii 3akoH u nepuoanueckas cucrema J[.M.Menneneena.

32. XuMu4ecKkre NCTOYHUKY XUMUYECKOH SHEPTHH.

33. MeTamumnyecKue CIUIaBbl.

34. CiocoObI BeIpaKEHHUST KOHIICHTPAIUH.

35. KBaHTOBBIE UKCIIa U UX XapPAKTEPUCTUKU.

36. 3axonbl Papajest. DIEKTPOIHU3.

37. BydepHsie pacTBOpHI, IpuMepbl. 3HaYeHNUE Oy EpHBIX PaCTBOPOB.

38. Koppo3ust MmetanioB. Buabl KOppO3HOHHBIX MTPOLIECCOB.

39. OcHOBHBIE CBEJICHUS O CTPOCHUU aTOMa.

40. Crioco0Bl 3alIMTHI METAJUIOB OT KOppo3uu. [IpoTexkTopHas 3amura.

41. CiocoOsI BeIpaKeHUS! KOHIICHTPAIUH.

42. Koppo3ust MeTanioB. Buabl KOppO3HOHHBIX MPOLECCOB.

43. AKKyMYJISTOPBI - XMMUYECKHE UCTOYHUKHU AJIEKTPUUYECKON SHEPTUH.

44. Xumnueckue u (pu3nYecKrue CBOMCTBa METaIIOB.

45. O6uue coiicTBa MeTaioB. CiocoObl MOTYYEHUS UX U3 PYA.

46. OTHOLIEHHE aHMOHOB K 3JIEKTPOOCAXKICHUIO.

47. 3aBUCUMOCTb CKOPOCTH PEaKLUH OT KOHIeHTpanuu. Kunernueckoe ypaBHEHHE CKOPOCTH,

puMep.

48. AkkymynsTopsl. [Iporiecc 3apsaKu v pa3psaIKid aKKyMyJISITOPOB.

49. Xumuueckoe pasHoBecue. [punmun Jle-1llaTtense.

50. Bona, BoJHBIE pacTBOPBI, CIIOCOOBI BHIPAXKEHUSI KOHIIEHTPALIUH.

51.JIBOIHOI 37eKTpUUYECKUI CIION HA FPaHULIE dJIEKTPOI-pacTBOp. I albBaHUYECKHUI SJIEMEHT.

52. lNonyuerne 'CM meTomom pa3roHKH HeTH.

53. Hanmcate MOJNEKyISIpHOE M MOHHOE YpaBHEHHE PEaKIIU:



1) Pb(NOs3)2 + KJ —
2) FeCl2 + KOH —
54. CoctaBUTh ypaBHEHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHON PEeaKIINU:
NasAsOs + Zn + H2SO4 — AsH3 + NaxSO4 + ZnSO4 + H20O7
55. CocTaBUTh ypaBHEHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHON PEAKIINHU:
NasAsO4 +Zn + H2SO04 — AsH3z + NaxSO4 + ZnSO4 + H207

56. CocTaBUTh CXEMY T'aJIbBAHHUYECKOTO AJIEMEHTa, cocTosmiero u3 Al u Sn. Berauciuts 3.1.c.

57. Onucath XUMHUYESCKHI TPOIECcCe 3IeKTposn3a pactBopa xsopuaa meau (CuCly).

58. Kak m3mensercs ckopocts peakiuu N2 + 3Hz <» 2 NH3 nipu yBenmnueHun KOHIIEHTpaluu
BoAOpoJa B 3 paza?

59.Hanucarp rpaduueckue U 3JIEKTPOHHBIE (DOPMYIIBI aTOMOB 3JIEMEHTOB C MOPSAKOBBIMH
HoMmepamu 12 1 56. ¥V kakoro u3 HUX CHIIbHEE BBIPAXKEHBI METAJUINYECKUE

60. CocTaBUTh ypaBHEHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHON PEeaKIINU:

KMnOs + Na2SO3 + HoSO4 — KSO4+ NapSO4 + MnSO4 + H20

61. KoHneHTparums HOHOB BOOPO/Ia B pacTBope paBHa 10 Mons/n. UeMy paBeH BOIOPOIHEI
nokasatenb pH?

62.. B kakom ciyyae BO3MOKHO BBITECHEHHE METajlla U3 PacTBOpa €ro COJIU:

1) NaCl+ Al — 3) AgNOs+ Cu —

2) Fe(NO3)z+ Ni — 4) Crp(SO04)3 + Pb —

63. BbucIuTh 3.11.C. TaJbBAaHUYECKOTO 2JIEMEHTa, 00Pa30BaHHOTO IIMHKOBBIM JJIEKTPOJIOM,
HOTPYKEHHBIM B pacTBOp ZNSO4 M HUKEJEBBIM DIIEKTPOIOM, morpyxeHHbIM B pacTBop NiSO4.

64. TTono6patk K03 HUITUEHTHI B OKUCITHTEIFHO-BOCCTAHOBUTEIIBHON PEAKIIHH:

Zn + H2SO4 — ZnSO4 + HoS + H20.

65. CocTaBUTh ypaBHEHUE OKUCIUTEIHHO-BOCCTAHOBUTENBHON PEeaKIINU:

KMnOs + H2SO4 + H2S — KSO4 + MNSO4 + S + H20.

66 CocTaBUTh CXEeMy TaJbBaHMYECKOTO D3JIEMEHTa, cocrosimero u3 Zn u Sn. Kakoit u3
METAJUIOB SBJISETCA KaTOAO0M, KaKOi aHoaoM? BeIyuciuTh 3.1.c.

67. Hamcate ypaBHEHUS peakiuii, Mpu MOMOIIH KOTOPHIX MOKHO OCYIIECTBUTH CIEIYIOIINE
Nepexoabl:

Cu — CuO — CuSO4 — Cu(OH)2 — CuCl, — Cu

68. CocTaBUTH MOJIEKYIISIPHOE U HOHHOE YPaBHEHUE PEAKIIHH:

1) BaCl, + H,SO4 —

2) Fe2(S0O4)3 + NaOH —

69. CocTaBUTh ypaBHEHHE OKUCIUTEIIHO-BOCCTAHOBHTEIIBHON PEAKIIHH:

Zn + H2SO04(kon1r.) — ZnSO4 + H2S + H20.



70. CocTaBUTh ANEKTPOHHBIC YPABHEHHS PEAKIIHiA, UAYIIUX IO CXeMaM:

1) P + HNO3 + H20 — H3PO4 + NO

2) HCIO4 + H2SO3 — HCI + H2S04

71. CKOJIBKO IPaMMOB MEIH BBIACIUTHCS HA KaTOJC MPH mporyckanuu depe3 pactsop CuCly
ANEKTpUYECKOro Toka cuiioi 15A B reuenune 30 Mun?

72. CocTaBUTh MOHHBIC YPABHEHUS PEAKIIUi;

1) Ca(Cl)2 + (NH4).CO3 —

2) CuSO4+ KOH —

73. Kakue Meramuipl U3 psga aKTUBHOCTH METAJIOB BBLIICIAIOTCS Ha 3yekTpoae ¢ 50%
BBIXOJOM?

74. CocTaBUTh MOJIEKYJISIPHOE U HOHHOE YPaBHEHUE PEAKIIUU:

MnCl; + Na2S —

CuSO4 + KOH —

75. Hanncate ypaBHEHUE peaklMU 3JIEKTPOJIN3a paciuiaBa OpoMuaa Kaausl.

7.4. MeToauKa OlleHUBAHUSA 3HAHUI, yMEHU i, HABBIKOB
OrnecHKka 3HAaHWH, YMEHMH W HaBBHIKOB M (MJIH) OIBITa JICATCIBHOCTH,
XapaKTepU3yroIUX dTarbl (GOPMUPOBAHUS KOMIIETECHIIUN 110 TUCIUIUIMHE MTPOBOISTCS B
(dopMe TEeKylero KOHTPOJS M MPOMEXKYTOUYHOM aTTecTaluuu. TeKylmuid KOHTPOJIb
IIPOBOJUTCS B TEYEHHE CEMECTpa C UEJIbI OINPENCIICHUs YPOBHS YCBOCHUSA
oOyuaromumucs 3HaHUM, (OPMUPOBAHUS YMEHHUMA W HABBIKOB, CBOEBPEMEHHOIO
BBISIBJICHUS TIPEIIOJaBaTelIeM HEJOCTAaTKOB B IOATOTOBKE OOYYAIONIUXCS U MPHHATHS
HEOOXOJIUMBIX €p MO €€ KOPPEKTUPOBKE, a TaKkKe JJIsi COBEPILICHCTBOBAHUSI METOIUKH
oOyueHusi, opraHu3aluu y4eOHOU paboOThl U OKa3aHUs WHIAUBUIYAIHBHOM TOMOIIH
00yJarOIIMMHUCH.
Kpurepuu oueHky 3HAHMI IPU NPOBEACHUN TECTHPOBAHUA
OuneHka «OTJMYHO» BBICTABISACTCS MPU YCIOBUM MPABUIIBHOTO OTBETA CTYJACHTA
He MeHee 4eM 85% TecTOBBIX 3a/TaHHIA.
OuneHka «X0po0» BBICTABISECTCS MPU YCIOBUM MPABUIBHOTO OTBETA CTYJCHTA
He MeHee yeM /0% TecTOBBIX 3aJaHHUM.
OuneHka «yao0BJIETBOPUTEIBLHO» BBICTABIISIETCA MNPU YCIOBUM IPABUIBLHOTO

oTBeTa cTyjJieHTa He MeHee ueM 50% TecTOBBIX 3aJaHUM.



OneHka «HeyJI0BJIETBOPUTEIbHO» BBICTABIISAECTCS IMPU YCIOBUU MPABUIBHOIO
oTBeTa cTy/ieHTa MeHee yeM 50% TecTOBBIX 3aTaHHI.

KpuTtepun onieHKH 3HAHWH CTYIeHTA NPU HANIMCAHUU
HHAUBUIYAJIBHOT0 3a1aHUSA

OneHka «OTJIMYHO» - BBICTABISETCS CTYACHTY, MOKa3aBIIEMY BCECTOPOHHHE
CUCTEMAaTU3UPOBAHHbIE, TTTyOOKHE 3HAHUS BONPOCOB U YMEHHE YBEPEHHO NMPUMEHSTH
UX Ha MpPaKTHUKE TMPH PEIICHUH KOHKPETHBIX 3a]a4y, CBOOOJHOE M MPaBHIbHOE
000CHOBaHWE MPUHATHIX PEIICHUI.

OueHka «X0pOLIO» - BBICTABIIAECTCS CTYICHTY, €CIIM OH TBEPJO 3HAET MaTepHall,
IPaMOTHO U MO CYIIECTBY M3JIaracT €ro, yMeeT MPUMEHSTh IMOJyYeHHBbIC 3HAHHUS Ha
npakTuke. Ho gomyckaer B OTBET€ WM B PELICHUHU 3a/ad HEKOTOpPblE HETOYHOCTH,
KOTOPBIE MOXKET yCTPAHUTh C MTOMOIIBIO JOMOJHUTEIBHBIX BOMPOCOB MPENO1aBaTeIsl.

OneHka «yI0BJeTBOPUTEJIBLHO» - BBICTaBIAETCA CTyAeHTy. IlokazaBumiemy
(dbparMeHTapHbIN, pPa3pO3HEHHBIN XapaKTep 3HAaHWM, HEIOCTATOYHO MPABUIIbHbIE
dopMynmupoBKH 0a30BBIX TMOHSATHH, HAPYLICHUS JIOTUYECKOHN IMOCIETOBATEIILHOCTH B
U3JI0’)KEHUU TMpOrpaMMHOro marepuana. Ho mnpu 3ToM OH Biajeer OCHOBHBIMU
MOHATHSIMH BBIHOCHMBIX Ha KOHTPOJIBHYIO paboTy TeM, HEOOXOOUMBIMH TSt
JalbHENIero oOy4eHHs M MOXKET MPUMEHSTH IMOJYYCHHBIE 3HAHHUA 1O 00pasily B
CTaHJAPTHOM CUTYaIIUHU.

OneHka «Hey10BJIE€TBOPUTEIbHO» - BRICTABISIETCS CTYACHTY, KOTOPBIi HE
3HaeT 0OJIbIIEeH YaCTH OCHOBHOT'O COJEPKAaHUS BBIHOCUMBIX Ha KOHTPOJIbHYIO paboTy
BOIIPOCOB TEM.

Kpurepun onieHKH OTBETOB Ha 3a4eTe

3auTeHO - COOTBETCTBYET OTBETY CTYAECHTA Ha OLIEHKH OTJIMYHO, XOPOLIO U
yI0BJIETBOPUTENBHO.

He3auTeHo — COOTBETCTBYET OTBETY CTY/IEHTAa HAa HEYAOBJICTBOPUTEIbHYIO
OLICHKY.

Kpurepuu ouieHKH 0TBETOB HA JK3aMeHe
OreHKa «OTJIMYHO» BBICTABIISCTCA CTYACHTY, KOTOPBINA:
1) ri1yO0OKO, B MOJHOM 00BEME OCBOMJI MPOrPAMMHBIN MaTepuaj, U3jaraet ero

HAa  BBICOKOM  HAyYHO-TEOPETHYECKOM  YPOBHE, M3y4YHJl  0Os3aTeIbHYI0 U



JIOTIOJIHUTEIBHYIO JINTEPATypy, YMEET NPAaBWIbHO HCIHOJb30BaTh 3BaHUS IpHU
PETHOHAJILHOM aHaIW3e, OPHUEHTHPYETCS B COBPEMEHHBIX MpoOieMax u3ydaemoi
JAUCUUILTHEI (HAyIHOTO HAIIPABIICHUS);

2) yMello TpPUMEHSCT TEOPEeTUYECKHE 3HAHUS IPU PEIICHUH TPAKTUICCKUX
3azay;

3) BIaJeeT COBPEMEHHBIMH METOJAMH HCCIICAOBAHUS, CaMOCTOSTEIBHO
MOTIOJHSIET U OOHOBJISIET 3HAHUA B X0/I¢ Y4EOHOM paboThI;

4) Tpu OCBEIICHHH BTOPOCTEIICHHBIX BOINPOCOB BO3MOXHBI OJHA — JBE
HETOYHOCTH, KOTOPBIE CTYJEHT JIETKO UCIPABJISIET MOCIE 3aMEYaHUs IPENOIaBaTEs.

OueHKY «X0pOLI0» MOJYy4YaeT CTYICHT, KOTOPbIN:

1) packpbul conep)kaHHe Bompoca B 00beMe, MPEeIyCMOTPEHHOM aMHOTOMOM,
M3Yy4yui 0053aTeNbHYIO JTUTEPATYPY;

2) TPaMOTHO M3JIOKWII MaTepUall, BlIajieeT reorpaguyeckoil aMHOTOOTHHUEH;

3) 311aKOM C METOJIaMHU MCCIICJIOBAHHS, YMEET YBS3aTh TEOPHIO C TIPAKTHKOM;

4) B WBNOXKEHHS JOMYCTWI PsAJ HETOYHOCTEH, HE HCKaXAIOIIUX COJCPIKaHUS
OTBETA Ha BOIPOC.

OneHka «yJ10BJIETBOPUTEJIbHO» CTABUTCS CTYAEHTY, KOTOPBIN:

1) ocBown mporpaMMHBIE Marepual B 00beMe y4yeOHWKa, oOiagaer
JOCTaTOYHBIMU JJIsl TPOJOJDKEHUSI OOy4YeHMsT M MpeacTosied MnpodeccuoHanbHON
NEeSATENbHOCTH 3HAHUSIMU, BBINIOJIHUJI TEKYIIHME 3adaHUS;

2) TIpU OTBETE JOMYCTHJI HECYIISCTBEHHBIC OIIMOKH, HETOYHOCTH, HAPYIICHHS
MOCJIEIOBATEIbHOCTH ~ U3JIOKEHUS] Marepuasna, HEJOCTaTOYHO apryMEHTHUPOBAHO
M3JI0KWIT TEOPETHUECKHE TOJI0KEHUS.

OneHka «<HeyA0BJIETBOPUTEIbHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN:

1) oOHapy»XWJI 3HAUUTEIbHBIC MPOOEIBI B 3HAHWHW OCHOBHOI'O IPOrPAMMHOIO
MaTepuana,

2) JOMYCTHJ TPUHIMITUAIBHBIC ONIMOKUA B BBIMOJHEHUU MPEIYCMOTPEHHBIX

IIPOrpaMMON 3aJaHUM.



8. IlepeyeHb OCHOBHOM M JONMOJHHUTEILHOH YueOHOI, He00X0IUMOTi
JJ15l OCBOEHHMS AUCHHUILINHBI.
@) OCHOBHAsL TUMEPamypa
1. Kyneman A.I'. O6mas xumus. M., Konoc, 2004.
2. 'mnuxa H.JI. O0Omas xumust. Mocksa 2012 .
3. M.W. T'easman, B.II. FOctpaToB. Xumus.MN3-so Jlans, 2008 .
4. Axmeros, H.C. O6mas u Heopranndeckas xumusi: yaeOHuk / H.C. AxmeTos.

Canxkr-IlerepOypr: Jlanp, 2018. https://e.lanbook.com/book/107904.

5. Eropos, B.B. Oomias xumust: yaeouuk / B.B. Eropos. Cankr-IletepOypr:
Jlans, 2018. https://e.lanbook.com/book/102216.

0) dononHumMenNbHaAs IUMepamypa:

1. Kaszes. JI.A,Cmapeirun C.H.. Heoprannueckas xumusi. Mocksa, 2004 ..

2. AxmeroB. H.C. OGmias u Heoprannueckas xumus. Mocksa 2000 .

3. 'munka H.JI. 3apaun u ynpaxxuenus no O6men xumuu.Mocksa . «HTErpan-
npecc», 2007

4. Eropo B.B. Teoperuyeckue OCHOBBI Heopranuueckod xumuu .CaHKT-
ITerepOypr,MockBa,Kpacunonap, Jlaus,2005.

5.JIcoyxoB B.U. ®u3nko-XUMHUYIECKUE METO/IBI UCCIICOBAHUS: YIeOHUK/TION
pen. A.W. Ockapa. CII6: Jlans 2012 .480 c.

6. CramemakoBa B.I1.,Mcaesa H.I'.,AtacBa P.JI.,A3u3zoBa 3.A.. MeToauueckue
ykazanust i JIII3 mo HeopraHmyeckod XuUMHM Uil CTyA€HTOB 1-ro K ypca
Harnpasieauit noarrororku 110400, 110900,110500, 100800. Maxaukaina, 2012.

7. Hcaea H.I', AraeBa P.JI, JKapkoBa B.A, A3zuzoBa, 3.A YyeOHo-
METOJMYECKOe TMOCOOMe Mg 3aHATHH 1o (U3HYECKOW M KOJUIOMTHOM  XUMUHU.
Maxaukama 2010 r. 3.CranpmakoBa B.I1., Mcaesa H.I'., Araesa P.JI., A3uzoBa 3.A.
CyneiiMaHoBa. Y4eOHO-METOAMYECKOE MOcOoOMe ISl 3aHSATUNA MO aHAJUTUYECKOU
xumun. Maxaukana 2013r.

8. Ataesa P.JI., Ucaesa H.I'. YueOHO - meToguueckoe mocobue g JIII3 mo
HEOPTraHWYECKON XWMHHM 1Jis CcTyaeHToB 1-ro kypca cmer. 111201- Berepunapus,

110401 — 3o00rexuus. Maxaukaia, 2008.


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

9. AraeBa P.JI. Hcaepa H.I', A3uzoBa 3.A. YueOHO-METOAMYECKOE IMOCOOHE K
71a00paTOPHO-NIPAKTUYECKUM  3aHATHSIM M0 XUMUHU IS CTYACHTOB 1-KypcoB
¢dakynpreTa ABTOMOOMIN M aBTOMOOMJIBHOE XO0341WCTBO M MHX)eHepHOTO (aKyIbTeTa.
— Maxaukaina.2012.

10. T'enbpman M.U. Kommonnnas xumusi: yaeounuk / M.U. I'enspman, O.B.
Kosanesuu, B.I1. FOctparos. Cankr-IletepOypr: Jlans, 2017.
https://e.lanbook.com/book/91307.

11. Bepmmaun, B.M. Ananutudeckas xumus: yueonuk / B.W. Bepuunun, U.B.
Bnacosa, U.A. Hukudoposa. Cankr-IlerepOypr: Jlans, 2017.
https://e.lanbook.com/book/97670

12. Apremenko, A.U. Opranuueckast XuMust i1 HEXUMUYECKUX HAMPaBIICHUN
MoJAroTOBKH: yueOHoe mocooue / A.U. Apremenko. Cankr-IletepOypr: Jlans, 2013.

https://e.lanbook.com/book/38835.

13.Ky3nenos, J.I'. Oprannueckas xumus: yueoHoe nocobue / JI.I'. Ky3Herios.

Canxkr-IlerepOypr: Jlanb, 2016. https://e.lanbook.com/book/72988

14.1la6apos, FO.C. Oprannueckas xumust: yueonuk / F0.C. [1la6apos. CaHKT-
[MetepOypr : Jlans, 2011. https://e.lanbook.com/book/4037

15. A.B.Manyitnos, B.1.PanuonoB. OcHoBbI xuMuK. UHTEpHET-Y4eOHUK.

2013 r. www.hemi.nsu.ru/ -

16. ITasnos, H.H. O61mas u Heopranndeckas xumus: yueouuk / H.H. T1aBos.

Canxkr-IletepOypr : Jlans, 2011. https://e.lanbook.com/book/4034.

17. TIpecc N.A. OcHoBbl 00miel xumun: yueoHoe nocodbue / U.A. Tpecc. CaHkT-

[etepOypr: Jlans, 2012. https://e.lanbook.com/book/4035.

9. IlepeyeHn pecypcoB MH(OPMALNMOHHO-TEJIEKOMMYHUKANIMOHHON ceTH
«AHTEepHET», HEOOXOAMMBIX /IJISI OCBOEHHS JUCIUIJIMHBI.
a) Bazvl 0anHblx, UHBOPMAYUOHHO-CIPABOUHBIE U NOUCKOBLLE CUCTNEMbL
[Ipyn w3ydYeHHHW IUCHUIUIUHBI «XUMHS» CTYACHTHI TOJB3YIOTCS DJIEKTPOHHOM
OMOJMOTEUHON CHCTEMOM, CcoJAepKallle W3JaHus 1O JaHHOW JUCHUIUIMHE W
c(hOpMHUPOBAHHOW IO COTJACOBAHHUIO C MPaBOOOJATATEIIIMU Y4eOHOM H Yy4eOHO-

METOJMYECKOU JUTEPATypbl. JIEKTPOHHO-OMOIMOTEYHasi cHUcTeMa OOecrneynBaeT


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

BO3MOYXHOCTh UHAMBUIYAJILHOIO JIOCTYMA JIJIsl K&XKI0r0 CTyAeHTa U3 JII000H TOUKH, I
MMEETCS 1OCTYyN K ceTu HTEpHET.

1. MuHHCTEPCTBO CEIIbCKOTO XO035IUCTBA PO.-
MmCcX.ru

2. Elibrary. ru (PUHLI)- nayuHast snektpoHHas OuOnmoTteka. — Mocksa, 2000.

http://elibrary.ru

3. Muposas nudposas oudimoreka - https://www.wdl.org/ru/country/RU/

4. Hayunas ouoaunoreka MI'Y umenn M.B. JlomonocoBsa - http://nbmgu.ru/

5. Poccuiickas rocygapcTBeHHas Ouoanoreka - Isl.ru

6. becrutatnHast  anekTpoHHas  OuOMMOTEKa - EAMHOE  OKHO  pgoctyna K

obpa3oBaTenbHbiM pecypcam - http://window.edu.ru/

7. Pecypc MCX P® - Cucrema AUCTaHIIMOHHOTO MOHHUTOPUHTA 3€MEJb

cenbxo3HazHadenus AITK (C/IM3 ATIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®enepanbhas ['eomnHpopmaimonHas cuctema «ATiac

3eMenb cenbxo3HazHaueHus» (PI'MC A3CH)- http://atlas.msx.ru

DJIeKTPOHHO-0M0JIMOTEYHbIE CHCTEMBbI

HaunmeHnoBanue Ipunanie Axpec caiita HanmeHoBaHMe OpraHu3anMu-

3JIeKTPOHHO- JKHOCTH BJIA/IeJIbIA, PEKBH3UTHI 10TOBOPA
OMOIMOTEeYHOM HA UCIOJIb30BAHHE
cucremsl (IBC)

1. | DnexTpoHHO- croponnsist | http://e.lanbook. | OO0 «M3natenscTBO JlaHb»
O6ubsinoTeyHas cucrema com Cankr-IlerepOypr Horosop Ne 321,
«N3narenscTBo JlaHp» or 16/11/2018
(«BetepuHapus u 21.12.2018 no 20.12.2019rr
CEITLCKOE XO3SIICTBOY)

2 | Polpred.com croponnsis | http://polpred.co | OOO «Ilonmpen cripaBOYHUKI»

m Cornamenne ot 05.12.2017r. bes
OTpaHMYCHUS] BPEMEHHU.

3. | DaekTpoHHO- croponssist | http://e.lanbook. | OO0 «M3natenscTBO JlaHb»
O6ubinoTeyHas cucrema com Cankr-IlerepOypr lorosop ot
«H 3narenscTBO Jlanb» 09/07/2013r.

(Kypnauner) be3 orpann4eHus: BpeMEHU

4. | BbC ®I'bOY BIIO cropoussist | http://ebs.rgazu.r | JlomonuuTensHOE COTMAIIeHUe OT
PI'A3Y (Poccuiickuit u 01.12.2014 x noroopy Ne 521 ot
roCcyIapCTBEHHBIN 07.06.2013r.
arpapHblii 3a04HbIN
yauBepcuret) 9bC
«AgriLib»

5. | ObC «IOpaiit» croponnsis | http://www.bibli | OOO «tOpaiiT» JJoroBop Ne 35 ot

o-online.ru/ 12.12.2017r. x pazneny
«JlereHgapHple KHUTH»



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/
http://e.lanbook.com/
http://e.lanbook.com/
http://рolpred.com/
http://рolpred.com/
http://e.lanbook.com/
http://e.lanbook.com/
http://ebs.rgazu.ru/
http://ebs.rgazu.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/

6. | OBC «tOpaiir» CIIO cropoussist | http://www.bibli | OO0 «lOpaiit» [lorosop Ne 3879
o-online.ru/ ot 08.02.2019r.
C 08.02.2019 mo 08.02.2020r.

I[OCTYH oe3 OTpaHHUYCHUS YHUCIIa I0JIL30BaTeIICH.

10. MeToauyeckue yKazaHus JJis 00y4alOMUXCS M0 OCBOCHUIO TUCUMILINHBI

N3ydeHne JUCHMIUIMHBI «XHUMHSI»» OCYIIECTBISIETCS C  HCIOJb30BAHUEM
KiIaccuuecknx  (HopM  ydueOHBIX 3aHITHA. JIGKIUH, TPAKTUYCCKUX  3aHATHH,
CaMOCTOSITEJIbHOM paOOThl BO BHEAYAUTOPHON 0OCTaHOBKE.

PexoMeHIaMM 1O MOATOTOBKE K JEKIMOHHBIM 3aHATHAM (TeopeTH4YecKuii
Kkypc). Jlekmms sBisercs  Beaymied  ¢Gopmod  yueOHbBIX  3aHATHH.  JIekrws
npeaHa3HaueHa JUIsl M3JI0KEHUS MPErnoJaBaTeeM CHUCTEMaTU3UPOBAHHBIX OCHOB
Hay4YHBbIX 3HAHUU MO AMCIUIUIMHE, aHATUTUYECKOW MHGPOpPMAIUU O JUCKYCCHUOHHBIX
npo0iemMax, COCTOSSHUUA M MEPCIEKTUBAX MOBBIIICHUS KAYeCTBA MUILIEBBIX MPOIYKTOB.
Ha nexuuu, kak mnpaBuiio, MOJHUMAIOTCS HaumOoJiee CIOKHBIC, Y3JIOBBIE BOIPOCHI
y4eOHOUN AUCIUTIIINHBI.

MaxkcumanbHbiit 3QPEKT JeKIus 1aeT TOTa, KOraa CTyACHT 3apaHee TOTOBUTCS K
JIEKIIMOHHOMY 3aHSITHUIO. 3HAKOMUTCSI C MpOOJeMaMH JIEKIUU IO Y4YEOHUKY WU IO
nporpaMMe JIUCIHUIUIMHBIL. PekoMeHayeTcsi mpocMaTpuBaTh 3alUCH  MPEIbIAYIIErO
y4eOHOTO 3aHITHS, UCXOS U3 JIOTHYECKOTO €AMHCTBA TEM YUEOHOU JUCITUTIIIUHBI.

B xoze nexuuu cTyIeHTy 1eiaecoo0pasHo:

CtpeMuThcs HE K JOCIOBHOM 3allMCH W3JIaraeMoro IpernojiaBaresieM y4eOHOro
Marepualna, a K OCMBICICHHIO YCIBIIIAHHOTO M 3alldCH CBOMMH CJIOBAaMU OCHOBHBIX
(bakToB, MBICIIEH JEKTOpA; BbIpabaThIBaTh HABBIKM T€3MCHOTO M3JIOKEHUSI U HAIKMCAHUS
y4eOHOTrO MaTepualia, BECTH 3alMCH «CBOUMH CJIOBaMU», BMECTE C TeM, HE JIOMyCKas
MCKa)KEHUS WJIU MOJIMEHBI CMBICTIA HAYYHBIX BhIpaKeHHU. OnpenesieHusi, Ha KOTOPhIC
oOpamaeT BHHMaHHUE TMPENoaaBaTeNib JUOO cIOBaMH, JUOO WHTOHAIUMEH, CIeayeT
3alUChIBaTh YE€TKO, IOCIOBHO. Kak mnpaBuio, Takve OMNpPEACNICHUSl MPEenoaBaTellb
MOBTOPSIET HECKOJILKO pa3 WU JaeT MO/ 3aIUCh.

1. OcTaBnaTh B TETpaaH ISl KOHCIEKTA JICKIIMU IIMPOKUE TOJIs, OO0 BECTH
3alUCH Ha OJHOM CTpaHMIle. DTO HYKHO JJIS TOTO, YTOOBI B JAJIbHEHIIIEM MOKHO OBLIO
Obl BHOCHTH HEOOXOJMMBIC [IOMOJHEHUS B COJCpP)KAHUE JIKIMU U3 Pa3IUYHbIX

HMCTOYHUKOB. MOHOTpauif, ydeOHbBIX TOCOOUH, MEPHUOTUKU U JIP.
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2. Ilucate Ha3BaHuWE TeMBbl, y4eOHBbIE BONPOCHI JIEKIMM HA HOBOW CTPAaHUIIE
TETpaJu, YTOOBI JIETKO MOKHO ObLIO HAMTH HEOOXOJUMbIE YUEeOHBIN MaTepual.

3. HaumHaTh KaXayr0 HOBYIO MBICIb, HOBBIH (pparMeHT JEKIHH C KpacHOU
CTPOKH; 3aroJOBKH M TOJ3ar0JIOBKH, BaKHEHIIIME MOJOKEHUs, HA KOTOphIe 00paiaeT
BHUMaHUE IMPEMNoJaBaTeNlb, a TaKKe OIpPEACNCHUS BBIACIATh: OyKBaMU OOJIBIIETO
pa3Mmepa, YepHUIAMH JIPYTOro IBETa, JINOO0 MO JYePKUBATD.

4. HymepoBaths Berpeuaromuecs B Jiekiuu nepeducienus uuppamu: 1, 2, 3 . . .,
Wi OykBamH: a, 0, B. . . . [lepeuncienus mydine 3anucbiBaTh CTONOOM. Takas 3anuch
MpHUIaeT KOHCIEKTY OOJIBIIYI0 HATJSAHOCTh U CIIOCOOCTBYET JyYIlIEeMYy 3allOMUHAHHUIO
y4eOHOro Matepuaia.

5. BeipaGoTarh ynoOHyI0 M MOHSATHYIO JUIsl ce€0sl CHCTEMY COKpallleHUH WU
YCIIOBHBIX OOO3HA4YEeHHU. DTO HKOHOMHUT BpEMsl, IMO3BOJISIET 3alUCHIBATh MaTepHal
Ka)XI01 JIEKLMU MTOYTHU JOCIOBHO, AA€T BO3MOXKHOCTh CKOHLIEHTPUPOBATh BHUMAHUE Ha
COJIEp’)KaHMM M3JaraéMoro marepuana, a He Ha MEXaHMYEeCKOM IIpolecce
KOHCIIEKTUPOBAHUSI.

[To okoHYaHMIO JIEKIMU LieIecooOpa3HO 10pabdaThiBaTh €€ KOHCIEKT BO BpEMs
CaMOCTOSITENIbHOM paboThl B TOT K€ JIeHb, B KpalfHEM cllydyae, He TMO3/IHee, YeM CITyCTs
2-3 NHA TOCJe €€ MPOCIYIIMBAaHUA. DTO BaKHO MOTOMY, YTO €lle He 3a0BbIT yUeOHBIH
Marepual JIGKIIMM, CTYIEHT HaXOIUTCS IOJ €€ BIEYATICHHWEM, KaK MPaBWIIO, SICHO
MOMHHUT YyKa3aHWs [PErnoJaBaTeNs, XOpOIIO OCO3HAeT, 4YTO €My HEMOHATHO W3
Marepuana JEKIUH.

PexoMeHaauuu 1nmo MOArOTOBKe K NPaKTHYeCKUM 3aHATHAM. CTyaeHTam
clleflyeT MPHUHOCUTh C CO000M pPEKOMEHJOBAaHHYIO IpernojaBaTesieM JHUTeparypy K
KOHKpeTHOMY 3aHsTHIO. Haubonee unenecooOpa3Has cTpaTerusi CaMOCTOSITEIbHON
MIOJITOTOBKH CTYJICHTA K CEMUHAPY 3aKJII0YAETCS B TOM, YTOOBI Ha MEPBOM ITare yCBOUTH
coJiepXaHhe BCEX BOMPOCOB CEMHHapa, oOpallas BHUMaHUS Ha Y3JIOBbIE IPOOJIEMBI,
BBIJICJICHHBIC TTPETIOaBATEIEeM B XOJIE JISKIIUH JHOO KOHCYIbTAllMU K ceMuHapy. s
ATOr0 HEOOXOAMMO, KaK MHUHUMYM, MPOYMTATh KOHCIIEKT JIEKIMM W Y4eOHHK, OO
yuebHoe nocobue. Crneayronmii 3Tan MoJAroTOBKH 3aKII04aeTcsi B BIOOpE Bompoca 1is

0os1ee TIIyOOKOIro U3yUeHHsl ¢ UCTIOJIb30BAHUEM JOTIOJIHUTENILHON JINTEPATYPHI.



CtyneHTaM, MPOMYCTUBIIAM 3aHATHS (HE3aBUCHMMO OT NMPHUYMH), HE HMCIOIIUC
MHCbMEHHOI'O PEUICHUS 33Ja4 WIM HE MOArOTOBUBIIMECS K JAHHOMY MPAKTHYECKOMY
3aHATUIO, PEKOMEHIYeTCs He T03kKe dYeM B 2-HeJCNbHBIH CpPOK SBUTHCS Ha
KOHCYJIbTALIMIO K IPEINOJIABATEII0 U OTYUTATHCA MO TEME, W3YYaBIICHCS HA 3aHSITHH.
CryneHThl, He OTYMTABIIMECS MO KaXJA0W HE MPOpabOTaHHOW MMM Ha 3aHSTUSX TEME K
HayaJly 3a4€THOM CECCUH, YIMYCKAIOT BO3MOXHOCTh IMOJYYUTH IMOJOKEHHbIE Oauibl 3a
padoTy B COOTBETCTBYIOIIEM CEMECTPE.

PexoMeHganum 1mno noAroToBKe K J1a0opaTopHbIM 3aHaTusIM. JlabopaTopHbie
3aHATUS TPOBOIATCS B CIHENUATU3UPOBAaHHON Jabopatopuu. IIpexnae yem Haudath
3aHSATUU B J1a0OPATOPUU CTYACHT 3HAKOMUTCS C MIPaBUJIAMU TEXHUKHU Oe3onacHocT. Ha
paboueM CToJie JOJKHO HaXOJIUTHCA TOJIBKO HEOOXO0JIUMOe 000pyI0BaHUE U MPUOOPHI
JU1s 3anuceit u pacyeToB. CTyJEHT MPUCTYHAET K BHIITOJHEHUIO Ja00paTOpHON pabOThI
TOJIBKO TIOCJI€ O3HAKOMJICHUS C OMKMCAHUEM pabOThI U MOJATOTOBKH K Hell. 3amperaercs
BKJIIOYATh Kakue JHOO MpuOOphl WM CXEeMbl 0€3 MpeaBapUTEIbHOM MPOBEPKU HX
npenojaBareyieM win jiabopantoM. [locine okoHuaHust paboOThI CTYACHT JAOJKEH CIATh
nabopaHTy BBIJAHHBIE TMPUHAICKHOCTH, TPUBECTH B TOPSIOK padbouee MecTo,
MOJYyYUTh OTMETKY B KypHaJ€ O BBINOJHEHUU pPabOThl, NPEABSIBUB [JIsI ITOTO
MOJYYEHHBIE PE3YJbTATHI MPENOAABATEIIIO.

Pekomenmanyu 1o TOATOTOBKE K BBHIMIOJHEHUIO paboTel. He HauumHaiiTe
BBITIOJTHEHUE OIbITA MTOKA HE YSICHUTE ce0€ MOJHOCTHIO €ro 11eJib, METO/ U HE COCTABUTE
IUTaH TIPOBEICHMSI OMbITAa. TakK KaKk BpeMsi IPOBEICHUsS OMbITa OTPAHMYCHO Y4eOHBIMU
yacaMM, OTBEJCHHBIMM Ha HEro, TO BCIH TMOJATOTOBKY HEOOXOJUMO MPOBECTU
CaMOCTOSITEIILHO 10 3aHSITHH.

JInsi MOATOTOBKM K OMBITY MPOYTUTE PYKOBOACTBO K pabote. BrisicHute B
MpoIIecCce YTEHHs, a B CIydae HEOOXOJIUMOCTH — Ha KOHCYJbTAIUK C MPENo/1aBaTesieM
HE TOHATHBIE BOMPOCHL. Ellle pa3 mpouyTuTe pyKOBOJICTBO, HO TEMEpPh B JTaOOpATOpPUH,
uMesl Tiepe]] riia3aMu puOopkl IS MpoBeAeHUs omnbiTa. Pazdeputech B TpeOOBaHUSX,
KOTOpbIE HAJ0 MPEAbSIBUTH K HACTPOMKE NPUOOPOB M YCTAHOBKE B IIEJIOM, YTOOBI
o0ecrneynTh HaWydlllMe pe3yJbTaThl OMbITa. [ 3amucu pe3ynbTaTOB H3MEPEHUs
MOATOTOBLTE 3apaHee TaONMUIBI, BKIIOYAIONIME KaK CaMH HM3MEpPEHHUs, TaK M HX

norpemHocTr. K crenyromeMy 3aHATHIO CTYJCHT TOTOBUT O4YEpeIHYH paboTy u



OpeabABISIET OTYET O paloTe, BHINOJIHEHHOW Ha mpeablaynieM 3aHstuu. Pabora
CUMTACTCS OKOHYATEIbHO CHAHHOW TIOCNIC 3allUThl OT4eTa. Ecim pe3ynbrar He
corjacyercss ¢ TaOMUYHBIM 3HAYEHHEM, TO HEOOXOAMMO OOBICHUTH MPUYUHBI
pacxoxnenuii. [Ipu mpomycke 3aHsATHSA HaHHAs jJabopaTopHas paOoTa BBITIOIHSICTCS B
9Jachl CAaMOIIOATOTOBKY K CIEAYIOMIEMY 3aHSTHIO.

Jokaan — 3To myOJM4YHOE COOOIEHUE, MPEACTABIAIONIEe COOOW pa3BepHYTOE
M3JIOKCHUE Ha ompeAecieHHyr0 TemMy. OH OTIMYaeTcs OT BbICTYIUIEHHH OObIIMM
oobemoM BpemeHH — 20-25 MuHYT (BBICTYILICHMS, Kak MpaBmiIo, orpanuyeHbl 10-12
MuHyTamH). JloKimajg Takke TOCBAIICH Oojiee IIMPOKOMY KpYry BOIPOCOB, YeM
BBICTYIUJICHHE.

Tunuynas ommoOKa JOKJIATIYUKOB B TOM, YTO OHHM U3JIAral0T CoJIEp:KaHue MpooieM
JOKJIaJia SI3bIKOM KHHTH W SKYPHAJIOB, KOTOPBIM TPYAHO BOCIPUHUMAETCS Ha CIyX.
VYcTHas U UCbMEHHAs peub CTPOATCS Mo-pasHoMy. Hambornee ynoOHast st CIIyXOBOTO
BOCIIpUATUSA (Ppaza COACPKUT 5-9 CMBICTOBBIX E€AWHUIL, MPOU3HOCUMBIX Ha OIHOM
B3/10X€. DTO COOTBETCTBYET OOBEMY ONIEPATUBHOM MaMsTH YeJIOBeKa. B repBbie 5 CeKyH I
JIOKJIaJia CIIOBA, TIPOU3HECEHHBIC CTYACHTOM, YACPKUBAIOTCSA B MaMATU €T0 ayJAUTOPUU
Kak 3Bydanue. llenecooOpa3zHO modTOMYy 3a 5 CEKyHII CPOPMUPOBATH 3aBEPIICHHYIO
¢pazy. D10 obecreunBaeT €€ OCMBICICHHE CIyIIATeNsIMU [0 TOCTYIUICHUS HOBOTO
o0bemMa nHpopMaIuu.

Jlpyras Tumu4yHas OMMOKAa JOKJIATYAKOB COCTOUT B TOM, YTO UM HE YIACTCs
BBIZICP)KATh BpeMs, OTBEJICHHOE Ha JAokman. YrtoObl wn30ekaTh HTOW OIIMOKH,
HE00X0IMMO, HaKaHYHE TTPOYUTATh JOKIA/l, BEISICHHB, CKOJIbKO BPEMEHH MOTPeOyeTcs Ha
ero uyreHue. /[ yno6cTBa xKenaTenbHO MpsSMO Ha CTPaHUIIAX JOKJIaAa MPOBECTH pacueT
BPEMEHH, OTMEUasi, CKOJIbKO OPUEHTHPOBOYHO YIIeT HA UTeHue 2, 4 CTpaHUIL U T.1.

3aBeprieHue pabOTHl HA JOKIAOM MPEANoJiaraeT BBIICICHHE B €r0 TEKCTE
TJIABHBIX MBICIIEH, apryMeHTOB, (HaKTOB C TIOMOINBIO a03aleB, TMOTYCPKUBAHUEM,
MCIIOJIb30BAHUEM PA3IMIHBIX 3HAKOB, YTOOBI CMBICIIOBBIE 00pa3bl JOKIIaaa MIPHUOOPETH U
3pUTENBHYIO HATJISAHOCTD, 00JIETYArOIIyI0 PaOOTy C TEKCTOM B XOIC BBICTYIIIICHUS.

MeToauueckue PE€KOMECHIAIIMU 110 IIOATOTOBKE K IK3aMECHY



K »5K3ameHy [JOMyCKarTCAd CTyAEHTbl AaTTECTOBAHHBIE II0 BCEM TEMaMm
MPAKTUYECKUX 3aHATHI. Bompockl, BIHOCHMbBIE Ha 3K3aMEH, NMPHUBEACHBI B paboueit
IporpaMMe Kypca.

DK3aMEHAIIMOHHBIM OUJIET CONIEPKUT TPH BOMpOca. JK3aMEeH MPOXOIUT B YCTHOU
dopme, HO IK3aMeHATOp BIIpaBe U30paTh U MUCbMEHHYIO (OpMY OIpoca.

VYcnemHas ciaya 9K3aMeHa 3aBUCUT HE TOJBKO OT YMCTBEHHBIX CIIOCOOHOCTEH,
MaMsATH, TICUXOJIOTUYECKONM YCTOMYMBOCTH, HO, MOpPEXAE BCero, ot crpareruu. Ilo
CYLIECTBY MOJTOTOBKA K 3K3aMEHY HAUYMHAETCS C MEPBOrO IHS JIEKIUU U CEMUHAPCKUX
3aHsATUA. YeM OoJibllle 3HaHWI, TEM CTPOMHEE OHU YJIOKWIHUCH B CUCTEMY, TEM JIErde
TOTOBUTBCS B TIOCJIETHUE JTHHU.

OO0s13aTENIbHBIM YCIIOBUEM YCIEIIHON MOJrOTOBKU U CAAud SK3aMEHOB SIBJISIETCA
KOHCIIEKTUPOBAHUE U YCBOEHHUE JIEKIIMOHHOTO MAaTEPHAJIA.

B Teuenue cemecTpa HE CiIEAyeT UTHOPUPOBATH TAKUE BO3MOXKHOCTH IOIOJIHUTH
3armac  CBOMX 3HAaHMM, Kak KOHCYJbTalluM, HamucaHue pedepatos, pabora B
CTYyICHYECKOM HAYYHOM KpY>KKe. Ha 3K3aMeH BBIHOCAT BOIPOCHI, KOTOPBIE OTPAXKEHBI B
nporpamme Kypca. [loaToMy B npoiiecce 0OCBOEHHsI MaTepraia HEOOX0AUMO MOCTOSIHHO
CBEpPATBHCSA C NIPOTrpaMMOM Kypca, CaMOCTOSITEIbHO HM3y4aTb BOIIPOCHI, KOTOPBIE HE
BBIHOCSTCSI Ha CEMHMHAPCKUE 3aHATHA, a B Clly4yae 3aTpyJHEHUM oOpamarbcs 3a
KOHCYJIbTAllUsIMU Ha Kadenpy.

HenocpencTBeHHO nepes 3K3aMEHOM Ha MOATOTOBKY K HEMY OTBOJIUTCS] HE MEHEE
Tpex AHeu. B 3TOT mepuos pEeKOMEHIYETCs PaBHOMEPHO pPaCIpENEIUuTb BOIPOCHI
MporpamMMbl Kypca U MOBTOPATh y4E€OHBI MaTepuall, UCHONb3ysl y4eOHUK, KOHCIEKT
JIEKLMH, TUTAaH-KOHCHEKT BBICTYIUICHHM HAa CEMHHAPCKUX 3aHATHUSIX, 2 B HEOOXOJMMBIX
clydyasX W  HayuHyio Jureparypy. Oco0oe BHUMaHuE CIEIyeT YAEIUTh
PEKOMEHJOBAHHBIM BOIIPOCaM JJ1sl TOBTOPEHUN. PEKOMEHTyEeTCSl MOBTOPATH MaTEpHUal B
OpuUBBIYHOE pabouee BpeMs, HE JOIMyCKas MepeyTOMIICHUS, Yepeays YMCTBEHHYIO
paboTy ¢ GU3NYECKUMHU YIPAKHEHUSIMHU U TICUXOJIOTUYECKON pa3rpy3koil. Ocrapiuecs
HESICHBIMU BOIPOCHI CIIEAYyEeT MPOSICHUTh i ce0d Ha MpeadK3aMeHaIlMOHHOU

KOHCYJIbTallUH.



11. UudopmanmoHHble TEXHOJOTHH U POrPpaMMHOe o0ecrevyeHmne

[Tepeyerr MHPOPMAITMOHHBIX TEXHOJIOTHUN, UCTIOJIB3YEMbIX MPU OCYIIECTBICHUU
00pa3oBaTeNbpHOTO Ipoliecca Mo AUCIUIIIUHE:

- TEXHHYECKHE CpPEJICTBA. KOMITBIOTEpPHAsI TEXHWKA W CPEJCTBAa CBS3H
(mepcoHa bHBIC KOMIIBIOTEPHI, MPOEKTOP, HWHTCPAKTHBHAS JIOCKA, BHICOKAMEPHI,
aKyCTHYeCcKasi CUCTeMa H T.]1.);

-METOJbl OOy4YeHHUS C WCIOIb30BaHWEM HWH()OPMAIMOHHBIX TEXHOJOTUI
(memoHCTpaIyst MyJIbTUMEIUHHBIX MATEPUATIOB H T.]1.);

-1iepeveHb VIHTEpHET-CEpBHUCOB M AJICKTPOHHBIX peCcypcoB (ITOMCKOBBIC CHCTEMBI,
AIIEKTPOHHAS TT0YTa, MPO(ECCHOHATbHBIC, TEMATHICCKUE YaThl M (DOPYMBI, CHCTEMBI
ayuo U BUJEO KOH(epeHIUi, OHJIalH SHIUKIONEIUN U CIPABOYHUKH, SJICKTPOHHbBIC
y4eOHBIC U Y4eOHO-METOANICCKHE MAaTCPHAIIBI).

IIporpammHoe o0ecnieueHue
(IMIIeH3HOHHOE ¥ CBOOOTHO PACTIPOCTPAHSIEMOE),

HUCIMOJB3YEMOC B y‘leﬁHOM nmpoiecce

Yenyru rinobanbHoR 000 «CYMMA-TEJIEKOM», Jlorosop Ne

MH(POPMAIIMOHHO- 40390000050 ot 19.10.2009 r. 3A0 «HaunonansHbIH

KOMMYHHUKAI[HOHHON CeTH Tenexom», JlonoaHuTenbHOE coriamenue kK JloroBopy

WuTepuer Ne 40390000050 ot 19.10.2009 r. Ne 68/2016 ot
01.05.2016 r. — exxerogHoe NPOJIOHTUPOBAHUE.

Office Standard 2010 Microsoft Open License: 61137897 ot 2012-11-08 -
O6eccpouHas

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

Apache OpenOffice. The Free and | CBoboxHoe mporpaMMHoe obecrieueHue, 6eccpouHoe, ¢
Open Productivity Suite. Apache HEOrPaHUYEHHBIM KOJUYECTBOM JIUICH3HUH,

OpenOffice 4.1.3 released npaBoobnanarens: SUN/Oracle.

YcnoBus mpenoCTaBiIeHNs YCIyTr VcxonHblii Ko mpegocTaBisieTcst OeciaTHO, 6eCCPOUHO C

Google Chrome. HCOIrpaHMYCHHBIM KOJIMYECCTBOM JIMIICH3MOHHBIX
corjameHui, npaBoodiagarens — «Googlex.

Mozilla Firefox — OecruiaTHas mporpaMMa Ha yciaoBusx [TyOmmanoi

JMLIEH31HU, 0€CCPOYHOM /IJIs1 HEOTPAHUYEHHOTO KOJIMYEeCTBA
0JIb30BaTeNe, pa3paboTUUKHN — yYACTHUKH MPOEKTA

mozilla.org.
7-Zip. License for use and CB00OoTHOE TTPOrpaMMHOE OOecTieueHne, 6eccpodHoe, ¢
distribution [7-Zip. JIunen3us va HEOTPaHMYEHHBIM KOJTMYECTBOM JIUIIEH3UH,
HCIIOJIb30BAHNE U npaBooOagarens — lgor Paviov.
pacrpocTpaHeHuel].
Adobe Acrobat Reader nporpamMma | becrmatHas mporpaMma Ha ycnoBusix [TyGnuanoi
7151 pabOTHI C TOKYMEHTaMH B JIATICH3UH, OECCPOUHON /TSI HEOTPAHUIEHHOTO KOJTMYECTBA
dopmare *.pdf, noJs3oBaresieit. [IpaBoodmamarens - Adobe Systems

Incorporated




https://www.adobe.com//ru

Kaspersky Anti-Virus for Windows
Workstations u apyrue
AHTHUBHUPYCHBIC MPOTPAMMBI

I1o HanMYHOMY pacueTy B CEUATIU3UPOBAHHBIX
OopraHu3anusaX — Cpok 1 rox — 0GHOBJICHHE TTO
HEOOXOIUMOCTH

Kommprorepnas nporpamma 3D
«AHaTOMHUS JIOIIAII»

B cBoGoaHOM nOCTYTIE:
http:// www.fl.ru/user/L eo3dmodels/portfolio/3218381/3d-
model-anatomii-loshadi/

KommerorepHast nporpamma
«BupryanbHas ¢puznoIorus»

B cBoGoanOM nocTyre:
http://www.bifk.ru/studentu/elektronnye-obrazovatelnye-
resursy/virtualnaya-fiziologiya/

«Altami Studio» - IIporpammuoe
o0ecrieyeHue s ynpaBIeHHS
I (ppPOBEIMU KaMepaMH,
IIPOBEACHUS U3MEPEHUN U
aBTOMATHYECKOTO aHAIIN3a
M300pakKeHU I

B cBoGogHOM nOCTYTIE:
http://freesoft.ru.> Windows> Altami Studio

[Toptan nadopmanmoHHON 1
METOANYECKON MOAIEPKKI
MHKJIFO3UBHOT'O CPEJIHETO
poeCCHOHATLHOTO 00pa30BaHMS

http://www.wil.ru
- pexomeHauusa MuHucTepcTBa o0pa3oBanus U Hayku PO

[TopTan yueOHO-METOIUUECKOTO
[IEHTPA BBICIIIETO
poeCCHOHATBHOTO 00pa30BaHHUS

CTYZCHTOB C MUHBAJIUHOCTbIO U
OB3

http://umcvpo.ru

- pexomeHaanusa MuHUCTepcTBa 00pa3oBaHus U HayKu PO

CrpaBoyHas npaBoBas cuctema Koncynbrant [Tmroc. http://www.consultant.ru/

12. Onucanue MaTepuaJIbLHO-TEXHUYECKOI 0a3bl, HEOOXOIMMOI IS

OCYyLIECTBJICHUA 06p330BaTe.}ILHOFO nmpomecca mo JMCuuIvInHE

MarepuanbHO-TeXHUYECKOe oOeclieueHue AUCIUIUINHBL «Heopranuyeckas u

aQHAJMTUYECKasi XUMHUS BKJIIOUACT:

1. oubmuoteunsii Goung PI'BOY BIIO «J/larecranckas rocyaapcTBEHHas
CeIbCKOXO03sicTBeHHAs akagaemus uM. M.M. J[>xamOynaToBa;

2. KOMITBIOTEPHBIN KJIacC ¢ BBIXOJI0OM B MHTEpHET;

3. MyJIbTUMEANITHOE 000PYyI0BaHKE SISl YTCHUS JIEKIMH-TIPE3CHTAIHH;

4. PeaktuBHas 0a3a ajsi pOBEACHUS JTAOOPATOPHBIX 3aHATUN

5. O06opynoBaHUE M XUMHUYECKas TIOCY/Ia,;

6. IIpubopHas 6a3a : pH-MeTp, 37eKTPOHHBIE BECHI, BOJbTAMIEPOMETPUUECCKUN
aHaJIM3aTop, CIIEKTPOPOTOMETP.

7. TaOmuuer -16 mT

8. YueOHbIe (PUIBMBI:

- Kanwuitasie, azotHbie u pocdopHbie ya0OpEHUS U MUKPOIJIE MEHTHI;
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http://umcvpo.ru/
http://www.consultant.ru/

- XUMUS DJIEMEHTOB;

- XuMusl BOKPYT Hac;

- I.1.Mennenees;

- Texnonorus npon3BOACTBA XJIOPA, KAYCTUYECKOM COJIBI M BOJIOPOAA
3JIEKTPUUYECKHUM METOJIOM;

- CunukaTHas NPOMBIIUIEHHOCTS ;

- GU3UKO-XUMUYECKHE METO Il aHAJM3A.

9. MyabTUMeIMHHBIH (PUIBM:

-YpOKHU XUMUU

-CKOpOCTh XUMHUYECKUX PEaKIINil

13. OcoGeHHOCTH peau3anuu JUCHUIIMHBI IVISI HHBAJIU/I0B U JIMI €
OrpaHN4Y€eHHBIMHU BO3MOKHOCTAMU 310POBbSA

OOyuaromuMcs ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBBS MPEIOCTABISIOTCS
crenuaibHble y4eOHMKM U ydeOHble TmocoOus, WHas ydeOHas JIMTepaTypa,
MPEIOCTABJICHUE YCIyr acCUCTeHTa (IIOMOIIHMKA), OKAa3bIBAIOIICTO OOYyYaIOITUMCS
HEOOXOAUMYIO TEXHUYECKYIO IOMOIIIb.

a) IJ1s1 CJIA00BUIAAIIMX

- Ha 3adere/sK3aMeHE NPHCYTCTBYET ACCUCTCHT, OKa3bIBAIOIIUH CTYJICHTY
HEOOXOJMMYIO TMOMOIIb C YYETOM HHIUBUAYAIbHBIX OCOOCHHOCTEH (OH MOMoraeTt
3aHATh pabouee MEeCTO, MePeIBUTaThCsl, MPOYUTATh U 0()OPMUTH 3aJIaHKUE, B TOM YHUCIIE,
3aIMChIBas O] TUKTOBKY);

- 3aJlaHus JUIsl BBITIOJIHEHUs, a TaK)Ke HHCTPYKIUS O TOPSIKE MPOBEACHUS
3ayeTa/IK3aMeHa 3aYUTHIBAIOTCS aCCUCTEHTOM;

- TMChMEHHBIE 3a/laHMsl BBINIOJNHSAIOTCS Ha Oymare, HaJAUKTOBBIBAIOTCS
ACCHUCTEHTY;

- o0ecreunBaeTcs WHANBUIAYyadbHOE paBHOMEpHOe ocBemieHue He Mmenee 300
JIFOKC;

- CTYJIEHTY JUIsl BBITIOJIHEHUS 3aJaHUs MPU HEOOXOJAUMOCTH MPEAOCTABISAETCS
YBEJIMYUBAIOLIEE YCTPOUCTBO.

0) IS TUIyXHX ¥ CJ1a00CTbIIIAIINX



- Ha 3a4eTe/’K3aMEHE MPHUCYTCTBYET AaCCHCTEHT , OKAa3bIBAIOIIMH CTYICHTY
HEOOXOMMYIO TIOMOIIb C YY€TOM HHAWBUAYAIbHBIX OCOOCHHOCTEW  (OH MOMOraeT
3aHATh paboyee MeCTO, IePEABUraThCs , IPOUUTATh U O(OPMHUTH 33JJaHKE, B TOM YHUCIIC,
3aIMChIBas TIOJ] TUKTOBKY);

- 3a4eT/3K3aMEH MPOBOJUTCS B TUCbMEHHOM (hopMe;

- obecrieyrBaeTcs HaJIM4YUE 3BYKOYCWIMBAIOUICH ammaparypbl KOJUICKTHBHOTO
UCIIOJIb30BaHMU, Opd  HEOOXOJAMMOCTH  TOCTYHAONUM  HPEIOCTABIISICTCS
3BYKOYCHJIMBAIOIIAs aIMapaTypa HHIUBUIYATLHOTO MOJIb30BaHMSI.

- M0 KEJAHUIO CTYACHTA 3a4eT/3K3aMEH MOXKET MPOBOJUTHCS B MUCHMEHHOU
dopme.

B) JUIS JIMI C HAPYLIEHUSIMU OTOPHO-IBHIATEJbHOT0 annapara (TsKeJbIMI
HAPYIIEHUSIMH JIBUTATEJIbHBIX (PYHKIHI BEPXHUX KOHEYHOCTEH MJIHM OTCYTCTBHSA
BePXHMX KOHEYHOCTEM):

- MUCbMEHHBIC 3aJ[aHUs BBITIOJIHAIOTCS Ha KOMIIBIOTEPE CO CIEIMATN3UPOBAHHBIM
IPOrPaMMHBIM 00ECIICUYCHUEM MITH TIPOTUKTOBBIBAIOTCS] ACCUCTEHTY.

- 110 JXCJIAaHUIO CTYACHTA 3aueT/3K3aMeH IIPOBOJAUTCA B YCTHOﬁ q)opMe.



JlonosiHeHUs1 M U3MEHEeHHs B pa00o4yI0 NporpamMmMy JUCHUINIHHBI

Buecennbie n3menenns Ha 202 /202 y4eOHBbI# roj

YTBEPXIALIO
Ilepsviu npopexmop
M J{.Mykaunos
« » 202_ .

B nporpammy aucturinabl (MOIYIIs)
«XUMHUA»

1o HampasyieHuio noAroToBku 35.03.06. «ArpouHxeHepus»

IIporpamMmma nepecMmoTpeHa Ha 3acelaHUU Kadeapsbl

[Tpotokon Ne oT T.

3aBeyromuii kaheapon

Myp3aecea A.H. /  pouenr / /
(pamunus, umst, omuecmeo) (vuenoe 3sanue) (noonucw)
Onobpeno

[Ipencenarenb METOIUYECKOM KOMUCCUM (paKyIbTETa

Wcaesa H.T. | ooyemwm [

(Ppamunus, ums, omuecmeo) (yuenoe 3Banue) (noonuco)

« » 202 _r.




JIuer perucrpauun udmenenui B PI1/1

n/n | Homepa pasgenos, [loKyMeHT, B KOTOPOM Moanucs | Pacwudposka [ara
rae npoussefeHbl oTpaxeHbl U3MEHEHMA noanucu BBeAeHuA
U3MEHeHMs U3MEHEeHNH
1.
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