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AHHOTANMSA
padoueil mporpamMmbl yueOHoH qucuuiuinabl b1.0.08 «Xummus»
IJIS1 MOATOTOBKY 0akanaBpa no HanpasJjeHuio 13.03.02 JjiekTposHepreTnka u
3JIEKTPOTEXHUKA , HANIPABJCHHOCTH: JJIEKTPOCHAOKeHHe

Ileab 0cBOEHHS TUCHUILIMHBI: B COOTBETCTBUHM C KOMIICTCHUMSMU 110 JUCIUTLIMHE
dbopmupoBanre 6a30BBIX 3HAHUHN O (HyHIAMEHTAIBHBIX 3aKOHAX, 3AKOHOMEPHOCTSX U
OCHOBHBIX METOJaX (PUBMKO-XUMUYECKOW HayKH, YTO TO3BOJUT CTyJEHTaM
CHUCTEMATU3UPOBATh 3HAHUS BAXHEUIIUX TEOPETUUYECKUX OOOOIICHUN XUMUU;
Iy0’Ke TTOHATH SBJICHUS TPUPOIBI, MEXaHU3MbI XUMHUECKUX U (DU3UKO-XUMUICCKUAX
MPOIIECCOB, TMPOTEKAIONIUX B TMPUPOAEC U IKUBBIX OpPraHU3Max, MPUHIIUIIBI
XUMUYECKON TEXHOJIOTHH W TYyTH MOJU(PUKANNHA CYMIECTBYIOIMMUX TEXHOJIOTHH ¢
y4eTOM TPeOOBAHMI OXPaHbI OKPYKAIOLIEH CPEIbI.

MecTo aucUMIUVIMHBI B Yy4yeOHOM IuiaHe: Ojok bl, o0s3aTenpHON 4YacTh,
JTYCLIUIUIMHA OCBauBaeTcs Bo 1,2 cemecTpe.

TpeOoBanusi K pe3yjbTaTaM OCBOE€HHUSl JUCUMILIMHBI: B PE3yJIbTaTe OCBOCHUS
JTUCHUIUIMHBL (POPMUPYIOTCS CICAYIOIINE KOMIICTCHIIUN (MHIUKATOPHI JTOCTHXKCHUS
kommneteniun): YK-3.2; OIIK-4.2, OIIK-5.2.

Kparkoe copep:xanue QMCHUILUIMHBI: CTPOCHHE BEIIECTBA, OCHOBBI XMMUYECKOU
TEPMOJUHAMHUKA W KHUHETUKH, PACTBOPBI DJEKTPOJIUTOB U HEIJIEKTPOJIUTOB,
JKECTKOCTh BOJIbI, BOJIOPOJIHBIA IOKa3aTellb, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIC
MPOIIECCHI, IIEKTPOXUMHUUECKHE MPOIECCHI.

OO0mas TPy10eMKOCTh TUCUMILIUHBI: 4 3a4. ef1. (144 yaca).

IIpome:KyTOYHBIA KOHTPOJIb: K3aMEH.

1. Ileab ocBOEHHUsI AUCHUILINHBI

[{eapto0 OCBOEHUS NUCUUILIMHBI B COOTBETCTBUU C KOMIIETCHIIMSIMHU TIO JTUCIUILIAHE
apisgercss (QopmupoBaHue 0a30BBIX 3HAHUKW O (yHIAMEHTAIBHBIX 3aKOHaX,
3aKOHOMEPHOCTSIX U OCHOBHBIX METOJIaX (PU3MKO-XUMHUUYECKOW HAYKH, YTO TTO3BOJIUT
CTYJ€HTaM CHCTEMAaTU3UPOBATh 3HAHUS BAXKHEUIINX TEOPETUUYECKUX O0000IIeHUN
XUMHUH; TIyOKe TMOHSATH SIBICHUS TMPUPOJLI, MEXAaHU3Mbl XUMHUYECKUX U (PUUKO-
XUMHUYECKUX TPOIECCOB, MPOTEKAIONMX B TPHUPOAEC M KUBBIX OpraHU3Max,
NPUHITUIB XUMHYECKOW TEXHOJOTHM W IyTH MOJAU(PUKAIIMK CYIICCTBYIOIINX
TEXHOJIOTUN ¢ YYETOM TpeOOBaHUI OXpaHbl OKPYKAIOIIEH CPEIbl.

2. MecTO IMCHUILUIMHBI B y4e0HOM Mpouecce

Hucuumaa «XuMmus» BKIOUeHa B obsi3atenbHblil epeuenr GI'OC BO, B
UK JAUCHUILIMH o00s3aTelbHOM YacTh. Peanuzanus B JUCHUIUIMHE «XHUMUS»
tpedoBanuit ®I'OC BO, OIIOIT BO ocymiecTBiseTcs B COOTBETCTBUU C Y UEOHBIM
iadoMm o Hanpasiennio 13.03.02 DnekTposHepreTnka U 3JIEKTPOTEXHUKA.

Kypc «Xumus» sBisieTCSI OCHOBOMOJIATAIOMIUM JIJII M3YYEHUS CIETYIOIIUX
JucUMIUIMH:  «be30macHOCTh  JKHU3HENEATENBHOCTHY,  »DJIEKTPOTEXHUUECKUE
Marepuaib», «MarepuanoBeleHHE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepUaIOB.



K 0co0eHHOCTSIM M3y4eHHs NUCUUILTUHBI OTHOCHUTCS OCBOEHHUE CTYAEHTaMHU
TEXHUKU XUMHUYECKOTO OKCIIEPUMEHTa, NPHOOPETEeHHE HABBIKOB pPadOThI C
XUMHUYECKOU Mmocyaoi, mprudbopamMu; yMEHHs IPOBOAUTH XUMUUECKHE PACUETHI.

PabGouass mporpamMma AUCHUIUIMHBI «XUMHS» I WHBAIMIOB U JIMI[ C
OTPaHUYCHHBIMA BO3MOXXHOCTSMH 37I0POBbs pa3paldaThIBAIOTCS WHAUBUIYAIBHO C
y4eTOM  OCOOCHHOCTEH  TMCUXO(PU3UYECKOTO  Pa3BUTHUS,  UHAUBUIYAIbHBIX
BO3MOXKHOCTEI M COCTOSIHUS 3[I0POBbS TAKUX O0YYaIOIIUXCS.

3. IlepeyeHs MIIAHNUPYEMbIX Pe3yJIbTATOB 00y4YeHHS M0 JUCHUILUIUHE,
COOTHECEHHBIX € IVIAHUPYEMBbIMH Pe3yJbTATAMHU OCBOCHUSI 00pa30BaTeIbLHOM
NMPOrpaMMblI

W3ydyenne maHHOW ydeOHOW AWCIMIUIMHBI HANpaBiieHO Ha (HOPMHUPOBAHHUE Yy
OOyJaroIIMXCcsi KOMIETCHITHH, MPEICTaBICHHBIX B TabymIie 1.



TpeGoBanus k pe3yibTaTaM OCBOCHHUS Y4eOHOH JUCHUNITIMHBI

Ta0muna

1

No Kon Coneprxanue s B pe3ynbrate nzyuenus yueOHoM I[-I/ICHI/IHJII/IHBI oOyyJaromuecs
II/II | KOMIIETEHIIN ! SOl KOMITIETCHITUH A0 I
(wnu e€ yacTu) 3HaTh yYMETh BJIAJICTh
1. YK-3 Criocoben YK-3.2 -HanboJIee BaXKHBIC -IPOBOJINTH -TI0JTb30BAHUEM
OCYILIECTBIISITh B3aumoneiicTBue ¢ |crnenuain3upoBaHHbIC |CaMOCTOSITEIbHBIN | TabauIlaMu u
COIMaJILHOE JPYTUMH  YJICHAMH | [TOUCKOBBIC CUCTEMBl |TIOMCK XHMHUYECKOH | CIIPaBOYHUKAMU;
B3aMMOJICHCTBUE U |KOMAaHIbI JUIS1 | TIO Pa3IMIHBIM uHpopmaruy; -IIOUCKOM
pear30BbIBATh JIOCTHIKCHUS pasjesiaM XUMHH, -KPUTHYECKHU XUMHYECKOU
CBOIO POJIb B MTOCTaBJICHHOM Hay4YHBIC ¥ HAyYHO- OIICHUBATh nHpopMaru c
KOMaH/Ie 3a7a4n MONYJISIPHBIC U3JaHHUS, | T0CTOBEPHOCTD HCIIOJIb30BaHUEM
KOMITBIOTEPHBIC 0a3bl | XUMHYECKOMN Pa3IMYHBIX
JAHHBIX, PECYPCHI uHbOpMaIu, HCTOYHHUKOB, B TOM
WHTEPHETA, MOCTYIAOMICH W3 |4UCe caTaMu
-3HaTh OCHOBHOM KpPYT |pa3HBIX UICTOYHUKOB | HHTEPHETA j3{0)
npobiiem (3agay), COBPEMEHHBIM
BCTPEYAIOIITUXCS B BHUJIaM a3 IMYHBIX
TEXHUYECKUX U METAJIJIOB u
€CTECTBEHHBIX HayKax CILIaBOB,
1 OCHOBHbBIE HOBBIE KOMITO3HITMOHHBIX
CIIOCOOBI (METOBI) X u MTOJIMMEPHBIX
pelieHus MaTepHaioB
2 OIIK-4 Crocoben OIIK-4.2 -TEOPETUUECKUE -00BSCHATH -METOIaMU
HCIIO0IB30BaTh Hcnonb3oBanne OCHOBBI 0O0IIIEH, | XUMUYECKHE MTOCTPOCHUS
CBOIiCTBA METOJIOB pacyeTa (bU3UIECKOM, SIBJIEHUS, MaTeMaTUYECKUX,
KOHCTPYKITMOHHBIX U | IEPEXOJTHBIX KOJUIOUTHOM XUMUH; | TIPOUCXOJISAIINE B (bU3UIEeCKUX u

6



AIEKTPOTEXHUYECKHX | ITPOIECCOB B IIEMAX | -3aKOHOMEPHOCTH pUpo/ie, OBITY U Ha | XUMHUYECKHUX
MaTepuasoB B ITOCTOSTHHOTO M MIPOTEKAHUS IIPOU3BO/ICTBE; MOJICICH npu
pacuerax MIEPEMEHHOTO TOKa |XMMUYECKUX PEaKIIHsl |-ONpeaeisaTh pelieHuu
napaMeTpoB U npu AKCIUTyaTalllH | BO3MOXXHOCTh IIPOU3BOJICTBEHHBIX
PEKUMOB O0OBEKTOB TPaHCTIOPTHBIX MPOTEKAHUS 3aJ1a4;
npodeccuoHanTbHON CHCTEM, XAMHYECKUX IJIAHUPOBAHHUEM,
JIeSITCIIbHOCTH, -OCHOBHEIC KJIACCHI | IPEBpAIlICHUH B IMOCTAHOBKOM u
BEILIECTB 1| pa3IuyHbIX 00paboTKoMH
MaTepualioB, YCIIOBHUSX U OIICHKH | JaHHBIX
MIPUMEHSCMBIE IIPH | UX TIOCITICJICTBU; XAMHAYECKOTO
IKCIUTyaTaIuu AKCIIEPUMEHTA;
TPAHCIIOPTHBIX CUCTEM
OIIK-5.2 - XMMHYECKHE OCHOBEHI|-OIICHUBATh Haspixkamu
JleMoHcTpanus PalMOHAILHOTO BIIMSTHUE caMOOpTaHU3aIUH
Crocober 3HAHUS oOJyacTei | MCIOIL30BaHUS XAMUYECKHX n
HPOBOTHTE MIPUMEHEHUS, ANEKTPOTEXHUYECKUX | (PaKTOpOB Ha|caM0o00Opa3oBaHusl,
1/15 MEDCHIS CBOIICTB, MaTepuaoB. OpraHu3M YeJIOBEKa|HaBbIKaMU
P XapaKTEPUCTUK 1 |-HauOoJee BAXKHBIC | U PYTUE CUCTEMBI | CaMOCTOSITEIIbHON
IJCKTPUYECKUX U
METOJIOB CIICMAIU3UPOBAHHbIE |-TJTAHUPOBATH, Hay4HO-
HEIJICKTPUUSCKHUX .
OIIK-5 eI HUCCIEeO0BAHMS TOUCKOBBIE  CHUCTEMBI | OPTaHU30BBIBATh U | UCCIIENOBATEIBCKOU
AIEKTPOTEXHUYECKUX |10 Pa3IMYHBIM | KOHTPOJIUPOBATH paboTHI.
NPUMEHUTEIIBHO K
MaTepHalioB, pasjenaMm XUMHH CBOIO
00BEeKTaM
. |mpuMeHeHwue npoeccuoHaIbHY 0
npodeccuoHaIbHON
AICKTPOTEXHUICCKHUX JIEATEIIbHOCT;
TSI TCIIBHOCTH
MaTepHaioB B -CTaBUTh nepe
COOTBETCTBHH c coOoM LI,
TpeOyeMbIMU dbopMyIMpOBaThH




XApaKTCPUCTHUKAMU

3aa4d WU pelaTh
UX;

-y OJINYHO
IIPEACTaBUTH
pe3yJIbTaThl CBOEH
paboTHI:
HCCJIEIOBATEIbCKON
Y NIPAKTUYECKOH B
YCTHOM U
MMACbMEHHOUN

dbopme.




4. CTpyKTYypAa U COAepKaAHUE TUCHUIIMHBI
4.1 Pacnpenejienne TPYA0EMKOCTH [IUCUMILIMHBI MO BHAaM PpadoT 1Mo

ceMecTpam
O6mast TpyAOEMKOCTh JAUCIMILIAHBI

cocraBiger 4 3a4.Ca.

(144 4aca),

pacmpejenieHre Mo Buaam padot B 1,2 cemecTpe MpeACTaBICHO B TaOJIHIIE 2.
Tabmuma 2
PacnpenesieHue TPy10€MKOCTH TMCHMILUIMHBI 10 BHIaM PadoT MO ceMecTpam

Hux

Tpynoémkoctb
Buj yueoHoii padoThl B 1.1 O
yac. ceMecTpam

Nel, 2
OO0masi TpyA0éMKOCTb JUCIUTUINHBI TI0 y4eOHOMY 144 144
TUTaHy
1. KontakTHas pabora: 12,4 12,4
AynutopHas padora 12,4 12,4
8 MOM uucie:
nexyuu (J1) 4 4
nabopamopuwie pabomsl (JIP) 8 8
KOHMAKMHAsL paboma Ha npomMedCymouHoM 0,4 0,4
xoumpoie (KPA)
2. CamocrosiTtesbHast padora (CPC) 131,6 131,6
camocmosamenvbHoe uzyienue pazoenos,
CAMON0020mosKa (npopabomKa u no8mopeHue
JIeKYUOHHO20 Mamepuana u mamepuaia yyeonukos u | 123 123
VUeOHBIX NOCOOULL, NOO20MOBKA K 1aDOPAMOPHLIM U
m.o.)
Iloocomosxa k 3auemy (KOHMpOIb) 8,6 8,6
By npomexxyTO4HOTO KOHTPOJIS: HK3aMEH

4.2 Conep:kanue JUCHUIINHBI
Tabnuua 3

TemaTn4yeckuii NUIaH y4eOHOM M CIUTITUHbI

AyautopHast Bueayau
HaunmeHoBaHuUe pa3/ieJioB U TeM Beero pa6ora TOpHAs
AUCHUIIUH (YKPYITHEHO) J JIP |IIKP | pabora
(01

Pa3nen 1. «OcHOBHBIE TIOHATHS U 18 - 2 16
3aKOHBI XUMUU. DHEPreTUKa
XAMHUYECKUX PEaAKIUI»
Paznen 2. «llepuoanueckuii 3aKoH 13 2 - 11
JA.N.MeHnneneeBa u CTpOCHUE aTOMay
Pasnen 3. «Xumuueckas CBI3b U 12 - - 12




AyautopHast Bueayan
HaunmeHoBaHuUe pa3/ie/ioB U TeM Beers padora TOpHAs
AMCUMILTHH (YKPYITHEHO) J JIP | IIKP | pabora
(0}
CTPOEHUE MOJICKYJD
Paznen 4. «XuMmudeckas KHHETHKA U 12 - - 12
paBHOBECHE B TOMOT'€HHBIX
CHUCTEMaxX)»
Paznen 5. «Bona. PactBopbi» 19 - 2 17
Paznen 6. «BonmHble pacTBOpbI 7 - - 7
AIIEKTPOIUTOBY
Paznen 7. «OkucnutenbHO- 21 2 2 17
BOCCTAHOBHUTEJIbHBIE IIPOIIECCHI»
Pasnen 8. «MeTtajuibl U CIUIaBEL. 13 - 2 11
DIEKTPOXUMHUUYECKHE ITPOIIECCHI»
Paznen 9. «JlucniepcHbIe CUCTEMBI. 6 - - 6
Komnongasie pactBopsl. OCHOBBI
XUMHUHU BSOKYIIMX MaTEPHAIOBY
Paznen 10. «OCHOBBI OpraHu4YecKOu 5 - - 5
XUMHUH ¥ XUMHUHU
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN
(BMC)»
Paznen 11. «Kmaccel HeOpraHuaeckux 9 - - 9
COCIIMHECHUI
KOHMAKmMuas paboma Ha 0,4 - - 0,4 -
npomexcymourom konmpoie (KPA)
n002oMmosKa K 3auemy(KOHmpoiib) 8,6 8,6
Bceero 3a 1 cemectp 144 4 8 131,6
HUroro nmo xucuuminHe 144 4 8 0,4 131,6

Pa3znen 1. «OcHOBHBIE NOHATHS ¥ 3aKOHbI XUMHH, XUMHYECKHE CBOMCTBA

HEOPraHN4YeCKUX BelleCTB»
[Ipeamer xumuu. OCHOBHBIE MOHATHUS XUMHUU. ATOMHO-MOJIEKYJIIPHOE YYEHUE.
OCHOBHBIE CTeXHOMETpUYECKHEe 3aKkoHbl xuMuu. Kiaccudukanus u CcBoOICTBa
Heopranundeckux coeauHeHuil: Oxcuapl. Kucnotel. OcHoBanus. Conu cpennue,
KHCJIbI€, OCHOBHBIE.
Pasnen 2. «Ctpoenue aroma u MmoJiekyJ1. Ilepuoanyeckuii 3aKoH
J1.A.MenaeneeBa»
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Teopust crpoenus artoma. COBpeMEHHAass MOJENb COCTOSIHUSI DJIEKTPOHA B aTOME.
DOnekTpoHHble 000704ku atomoB. KBanToBble uncna. [lopsaok 3amosiHeHus
31eKTpOHHBIX ypoBHEU. [Tpunnun Ilaymu. [Ipasuno I'yaaa. Ilpasuno KneukoBckoro.
Tunbel opOutaneii. CpoiicTBa cBOOOAHBIX aTomoB. Ilepuonmnueckuii 3axkoH J[. M.
MeHieneeBa B CBETE COBPEMEHHOW TEOPUU CTPOEHHUSI aTOMOB. THITBI XMMHUYECKHUX
cBa3eid. Tun cBA3M M cBOWCTBa BemlecTB. CTpOEHHE MOJIEKYN. MEKMONEKYISIPHOE
B3aHMOJICHCTBHE.

Paznen 3. «OCHOBBI XMMHYECKOI TEPMOAUHAMUKID)

[lepBblil 3ak0oH TepMoauHaMuKkH. Tepmoxumus. 3akoH ['ecca. DHTponus. Bropoii
3aKOH TEPMOJAMHAMHKH. TpeTuid 3aKOH TEpMOAMHAMUKHM. HampaBieHHOCTD
XUMHUUYECKUX  peakuuid. OHepruss ['ub0ca. Pacuer  TepMOIMHAMHYECKUX
XapaKTEPUCTHK.

Pasznen 4. «XumMuyeckass KHHETHMKAa M PaBHOBeCHe B T'OMOI'C€HHBIX H
reTepoOreHHbIX CHCTEMAaX»

CkopocTh peakiuil. 3aKOH JEHCTBUS MacC. 3aBUCUMOCTb CKOPOCTH PEaKIUU OT
temriepatypbl (mpaBuwio Baut-I'odda, ypaBHenue Appenuyca). Kartanuzatopsl.
ennbie peakunn. Xumuueckoe pasHosecue. [Ipunuun Jle Hlarense.

Pasznea 5. «/lucnepcHbie cucrembl. PacTBopbD)

JlucniepcHble CHUCTEMBbI, WX KIacCU(UKAIUS IO CTENEeHU JUCIIEPCHOCTH U
arperaTHoMy cocTosHHI0. CBOMCTBAa KOJUIOWJHBIX pacTBOpoB. OOIIME MOHATHS O
pactBopax. CrocoObl  BBIpaXEHUS  KOJUYECTBEHHOTO COCTaBa  PacTBOPOB.
KomnuratuBnbele cBoiicTBa pazbaBieHHBIX pacTBOpoB. Ocmoc. 3akoH Baut-I'odda.
3akoHsbl Payis.

Paspnes 6. «BoaHbie pacTBOPBI 2JIEKTPOJIUTOB)

Teopusa snekTposuTHYecKor auccouuanuu. CTeneHb OUCCOIMALIMHU, CUJIbHBIC U
cnabble HDJIEeKTpoJuThl. Bomoponnseiii mokasatenb. Metoasl onpenenenus pH
pacTtBOpOB. [ nuaponn3 conen.

Pazngen 7. «OkucIANTEIBbHO-BOCCTAHOBUTEIbHbIE M 3JIEKTPOXUMHYECKHE
npouecchbn
Teopuss OKHCIMTENBHO-BOCCTAHOBUTEIBHBIX peakuuii. MeTroapl CcoCTaBieHUs
ypaBHenunii OBP. Bnusinue cpenpl Ha xapakrep peakuuu. HanpaBieHue nmpoTekaHus
OBP. DJIC mnporieccoB. DJEKTPOAHBIM MOTEHIMAN. ['aJbBaHUYECKHE DJIEMEHTHI.
Dnextponus. Koppo3us MetaioB. 3ammTa OT KOPPO3HH.

4.3 Jlekuuun/nadéoparopHbie padoThI

Ta0Omuma 4
Conep:kanue JeKuuii/1a00paTopHbIX pad0T M KOHTPOJIbHbIE MEPONIPUATHS
dopmupye Buna
No Ne u Ha3BaHue JieKI Ui/ Mble KOHTpOJb | Kou-
u/n Ne paspesa J1a00paTOpHbIX/ 5 KOMIIECTECH- HOI'0 BO
NMPAKTHYECKUX 3aHATHH 1107071 MepOoINpH | 4YacoB
SATUA
1. Pa3znen 1. OcHOBHBIE MOHATHS M 3AKOHBI 2
xumuu. Kiiaccbl HeOpraHu4ecKux
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dopmupye Bun
No Ne u HazBaHue Jexkumin/ Mble KOHTpOoJb | Kou-
. /;1 Ne pazgena J1adopaTopHbIX/ 5 KOMIIETEH- HOT'0 BO
NMPAKTHYECKUX 3aHATHH 1107074 MeEpoNpH | YacoB
SITHS
COeIMHEeHM .
Jlabopatopuast padora Ne 1. | YK-3.2; 3aIuTa 2
BBoanoe 3ansarue. Kimaccel OIIK-4.2, nabopato
HEOPraHWYEeCKHX OIIK-5.2 PHBIX
coequHeHU. Tunsl pabor,
XUMHUYECKUX PEAKIIUM. TEeCTOBAs
paboTta
2. Pazgen 2. Crtpoenune aroma. OCHOBHbIE 2
THIBI XUMUYECKOH CBSI3HU
Jlekmusi Ne 2 Ilepmogmueckuii 3akoH | YK-3.2; 2
J..Menneneena CrtpoeHnue aroma. | OI1K-4.2,
OCHOBHBIC THIIBI XMMHUYECKOMN CBSI3U OIIK-5.2
4, Pasznen 5. Bona. PactBophl. 2
JlaGoparopHas padota Ne2. VK-3.2; 3ammTa 2
[purorosienue pactopo | ONIK-4.2, naboparo
3aJJaHHOM KOHIICHTPAIUH OIIK-5.2 PHBIX
pabor,
TECTHpPOBA
HHUE
6. Paznen 7. OkucnurenbHO- 4
BOCCTAHOBUTEJIHHBIC MPOTICCCHI
Tema Jlexmus Ne2. Okucaurenbno- | YK-3.2; 2
(OkuciuTe | BOCCTAHOBHTEIbHBIE OIIK-4.2,
JILHO- MIPOIECCHI. OIIK-5.2
BOoccTaHOBH | JTaboparopHas padoTa No3 YK-3.2; 3ammTa 2
TEJIbHBIC OKHCIUTENBHO- OIIK-4.2, nabopato
MPOIIECCHI). | BOCCTAHOBUTENBHBIE OIIK-5.2 PHBIX
peaKIuu. paor,
TECTUPOBA
HUE
1. Pa3znen 8. MeTauibl U CIIaBEL. 2
DIIEKTPOXUMHYECKHE MPOIECChHI
Jlabopatopnas pabora Ne 4. | YK-3.2; 3ammTa 2
Koppo3ust meTamnos. OIIK-4.2, naboparo
OIIK-5.2 PHBIX
paoor,
TECTUPOBA
HHUE
BCEI'O 12
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3AOYHASA ®OPMA OBYUYEHUA

Taoauma 5
IlepeyeHb BONPOCOB /1JIs1 CAMOCTOSITEILHOTO U3YUYEeHHs TUCIUIINHBI

Ne
n/n

Ne pa3znena u
TeMBbI

Ilepeuens paccMaTpuBaeMbIX BONPOCOB /IS
CaMOCTOAITEJILHOTO M3YYeHUsI

Pa3zgen 1

Tema 1. OcHOBHBIE
NOHATHS. U 3aKOHBI
XUMHUHU.
IHepeemuxa
XUMUYECKUX
peaxyu

3aKOH 9KBUBAJIEHTOB. 3aKOH IIOCTOSIHCTBA
coctaBa. 3akoH coxpaHeHuss Maccel. (YK-3.2;
OIIK-4.2, OIIK-5.2)

Pa3znen 2

Tema 1. Ctpoenue
aToma.
[Tepnoanueckuii
3aKOH

KBanroBbie uncna. [lepuonnueckuii 3akoH. (YK-
3.2; OIIK-4.2, OIIK-5.2)

Pa3znen 3

Tema 1.
XUMHUYEeCcKasi CBSI3b
Hu CTpOEHHUE
MOJICKYJI

KoBanentnas, nonnas cBa3u. KoopauHanmoHnHas
cBs13b. (YK-3.2; OIIK-4.2, OIIK-5.2

Pa3znen 4

Tema 1.
XuMu4deckas
KHHETHKA U
paBHOBECHE B
TOMOTEHHBIX
CHCTEMaX.

3akoH neucTByronmx Macc. 3akon Bant-I'odda.
Oueprus aktuBaiuu. (YK-3.2; OIIK-4.2, OIIK-
5.2)

Paznea 5

Tema 1. Bopga.
PactBopsbl. Pacuem
KOHYeHmpayuu

pacmeopos

CrocoObl BEIpaKEHUSI COCTaBa PacTBOPA.
(YK-3.2; OIIK-4.2, OIIK-5.2)

Pa3ngea 6




Ne Ne pazgesia u IlepeueHb paccMaTpUBaeMBbIX BOIPOCOB IS

l'[/l'[ TEeMbI CaAMOCTOATECJIBHOI'O n3yqe}mﬂ

6 |Tema 1. Bonnsle | MonHOe mipou3BeneHue BOAbl. BomopoaHblii
PacTBOPEI nokazarens pH. (YK-3.2; OIIK-4.2, OIIK-5.2)
3JIEKTPOJINTOB
Pa3pen 7

7 | Tema 1. | Haubonee Ba)KHBIC OKHCIIUTEIIHN U
OKHUCIINTEIIHHO- BOCCTAHOBHUTEIU. 3aBUCUMOCTh HAmpaBJICHUS

MIPOTEKAHUSI OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX
peakimii ot pH cpenpr. (VK-3.2;  OIIK-4.2,

BOCCTaHOBUTEIILHBI
€ MPOLIECCHI

OIIK-5.2)
Pa3znea 8
8 |Tema 1. Meramsl | ['anpBanuueckuit AJIEMEHT. CrpocHue.
51 criaBsl. | [IpolIECChl, MPOTEKAOIIME B TallbBAHUYECKOM
DrekTpoxumuyeck | >1EMEHTE. (YK-3.2; OIIK-4.2, OIIK-5.2)

HC IIPpOLCCChI

Pa3zgen 11

9 |Tema 1. Kinaccel | OKcHOBI, KHCIOTHI, OCHOBAHMS, COJIU.
HEOPTaHUYECKHUX (YK-3.2; OIIK-4.2, OIIK-5.2)
COCIMHCHUH

5. O0pa3oBare/ibHbIE TEXHOJIOTHHU

Tabnuna 6
IIpyMeHeHMe AKTHUBHBIX U MHTEPAKTUBHBIX 00pa30BaTe/JIbHbIX TEXHOJIOI M
e HaumeHoBaHnue HCIOJIb3yeMBIX
/i Tema u ¢popma 3ansaTHSA AKTUBHBIX U MHTEPAKTHBHBIX
o0pa3oBaTeJibHbIX TEXHOJIOT Uil
1. [IpuroroBnenue pactBopoB | JIP | TexHOIOTHS KOHTEKCTHOTO OOy4EHHUS
3aJJaHHOM KOHILICHTPAIUH
2. KuneTnka XuMU4ecKux JIP | TexHomorust npo6aeMHOT0 00y4eHHUs
MPOLECCOB. XUMUYECKOE
paBHOBECHE.

6. Texkyuuii KOHTPOJIb YCIIEBAEMOCTH U MPOMEKYTOUYHASI aTTeCTAIUSA 110
UTOraM OCBOEHUS TMCHUIIMHBI
6.1. TunoBbie KOHTPOJIbHBIE 32JAHUNA WIH HHbIE MATEPUAJIbI, HE00X0AUMbIE
JJ151 OLeHKM 3HAHUI, YMEeHMd M HABBIKOB M (WJIN) ONBITA 1eITeJIbHOCTH
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KonTpoJbHbIe 3a1aHUA:

Paznen 1 u 2«OcHOBHBbIe TOHATHS M 3aKOHbl XHMHUHM, XHMHUYECKHE
CBOMCTBA HeopraHmyeckux BemecTB» U «CTpoeHHe aToMa M MOJEKYJI.
Iepuoauueckuii 3axkon .. MenaeneeBa»

Bapuanr Oustera 1.

1) Beibepute kucmotusie okcuansl. O6ocHyiTe cBoit oTBeT. SE0,, CuO, N,O, ZnO,
V505, Cs,0.

2) C kakumu u3 nepeunciiennsix Bemects H,O, HCI, CaO, NaOH, H,S0,4,S0;, KOH,
CO,, Na,O oynmer pearupoBats Ca(OH), ? Hamummre ypaBHEHUS BCEX HIyIIUX
peakIuii ¥ Ha30BUTE MOTYyYEHHBIE COCTUHEHU.

3) Homummmre peakmuy HOHHOTO OOMEHa B MOJICKYJISIPHOM ¥ HMOHHOM BHJIE.
HanumuTe cokpaiiieHHbIe HOHHbIE YPABHEHHSI.

1) Bﬂ(NOg)z + NaOH = 2) B&(NOg)z + Na,SO, =

3) Bﬂ(NOg)g + CaCIZ = 4) B&(NOg)z + Naz;PO, =
4) Tlpu B3aumojeicTBUM 22 T MeTauia ¢ KUCIOTOM BBIAEIWIOCH 8.4 11 BOJgOpoAa
(1.y.). Paccuuraiite SKBUBaJICHT MeTaJLJIA.

5) Hanuiute 351eKTpOHHYIO U 3JIEKTPOHHO-Tpaduueckyro GopMyIry aTomMa KajibIus B
BO30YXJIEHHOM cocTosiHuM. KakoBa BaJlEHTHOCTb aTOMa B 3TOM COCTOSIHUM?
6) Omnpenenure TUTT XUMUYECKOU cBsi3H B coequHenusx: HBr, Cul, KBr

7) Pacrnonosxute 351eMEHTHI B MOPSIKE YBEIIMUYSHUS MX aTOMHBIX paanycoB: Al, Ga,
S0

Pazgen 5 m 6. «/lucnepcunie cucrembl. PactBope» M «BoaHbie pacTBOpbI

3JIEKTPOJIMTOBY»

Bapuant Ouseral.

1) Ompenenuts pH 0,2 Mons/1 pactBopa NaOH.

2) Hanumure ypaBHEHHE THUAPOJIHM3a B MOHHOM W MOJICKYJSIPHOM BHIE alerarta
KaJIbIIHSL.

3) Cwmerransr 150 mit 0,5 mosw/n pactBopa KOH u 0,4 1 0,1 monbs/n pactBopa KOH.
Onpenenutb MOJIIPHYIO KOHLIEHTPALIUIO MOJIYY€HHOT'O pacTBOPA.

4) Tlpu kakoéi TeMmepaType 3amep3aeT aHTU(PpPU3, TOJYUYCHHBIH CMEIICHUEM
srunenrmkonst CoHy(OH), (p=1,116 F/CM3) Y BOJIbI B PaBHBIX 00beMax?

5) o xakoro o0béma Hamo pazbaButh 300 mi 20%-Horo pactBopa (p=1,152 r/mn),
4yTOOBI MOTY4YuTh 4%-Hb1i pactBop (p=1,029 r/mn)?

Paznen  7.«OKHCIUTEIHbHO-BOCCTAHOBUTE/IbHbIE W JJIEKTPOXHUMHYECKHE
npouecch»

Bapuant Onneral.

buner Nel.

1) Onpenenure cTeneHN OKUCICHUS 3JIEMEHTOB B YyacTHUIaX. Hamuiure 2JIeKTpOHHO-
noHHOe YypaBHeHue. Kakoit 310 mponecc? Onpenenure, OKUCIUTENEM WIH
BOCCTAHOBUTEJIEM SIBJIICTCS UCXOJIHAS YACTUIIA:

CrO,~— CrO,
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2) PaccraBbre KOA((PUIIMEHTHI B YPaBHEHUU PEAKIIMM METOIOM AJIEKTPOHHOIO WIIU
AJIEKTPOHHO-MOHHOTO OanaHca. YKaXKUTE OKHUCIUTEIh W BOCCTAHOBUTENb, MPOILIECC
OKUCJICHHSI M BOCCTAHOBIIEHHA. PaccuuTaiiTe MOJISpHYIO Maccy 3SKBUBAJICHTa
OKHUCIUTEIS.

K,SO; + KMnO, + H,0 = K,SO, + MnO, +KOH
3) Tlonp3ysick TaONMIEH SJICKTPOMHBIX IOTCHIIMAIOB, IOAOCPUTE AaHOJHOEC U
KaTOJIHOE TOKphITUE sl cepebpa. Hamminnte kaTogHble W aHOJHBIE MPOIIECCHI
KOPPO3UHU B KHCIION CpEJiE.
4) Hanumurte ypaBHEHHUS SJEKTPOIHBIX MPOIECCOB MPHU DJIEKTPOJU3E BOJHOTO
pactBopa NaNO; ¢ wuHepTHBRIM aHOAOM. PaccumTaiiTe Maccy BeIIecTBa,
BBIJICJIMBILIETOCS] HA KaTo/Ie MpH cujie Toka 8§ A 3a 1 yac.

PacuerHo-rpagpuyeckas padora
BrlnonHsieTcst BO BHEAyIUTOPHOE BpeMs 110 BapraHTaM.

1) Paccumraiite 00BEM Ta3a, KOTOPBIH o0Opasyercs mpu pactBopeHuud 30 T
KapOoHaTa KaJibIHs B U30BITKE PACTBOPA COJITHON KUCIIOTHI.

2) Ha cropanue macchl 12,4 T HEM3BECTHOTO 3JIEMEHTa ObUI M3pPacxoJI0BaH 00beM
6,72 n xucnopona. PaccunrtaiiTe >KBUBAJICHT 3JI€MEHTa M ONpPENENUTe, KaKon
AJIEMEHT ObUT B3ST B JAHHOM peaKIInu.

3) HazoBute BemectBa, kiacc coemunenmii - HCI; H,SiO;. Vkaxure THIIBI
XUMHUUYECKUX CBA3EH MEXIy aToMaMU B JIaHHBIX coeAuHeHusx. Omnpenenure
CTEMCHb OKHUCJICHUS AJIEMEHTOB U COCTaBbTE CTPYKTYpPHbIC (DOPMYIIbI JAHHBIX
BEILIECTB, YKAKUTE HAMPABJICHUE TOJISIPU3ALIUU CBS3EH B 3TUX COCTUHEHUSX.

4) B oobeme Boawsl V(H,O) pactBopminm wmaccy BemectBa m. [LTOTHOCTH
MOJIY4YEHHOTO0 pacTBOpa p. a) HaAWIUTE MAaCCOBYIO JIOJIFO BEIIECTBA B PacTBOpE,
MOJISIPHYI0O ¥ HOPMaJIbHYIO KOHIICHTpAIIMU, TUTP MOJYYEHHOTO pacTBOpa; O)
Kakue o00bemMbl TMOJYYEHHOTO pacTBOpa W BOJBI HY)XHO B3STh, YTOOBI
MPUTOTOBUTH 00BeM Vi (B MJI) pacTBOpa JIaHHOTO BEIIECTBA C KOHIICHTpAILUEH
Cwm;? B) Kakoif o0beM pacTBOpa BemiecTBa X ¢ KoHreHTparueidr CH HeoOXoaum
JUTSL HEUTpau3aliy pacTBOPA MOTYYEHHOTO B ITyHKTE 07

5) CocraBbTe ypaBHEHUS TUCCOIMALIMN THAPOKCHIA HATPUS M a30TUCTON KUCIIOTHI.
Paccuuraiite pH BOZHBIX pacTBOPOB KaXJAOrO BEIIECTBA C YKAa3aHHOU
koHneHrpareit (Cm = 0,004 M).

6) Jlns maHHOM conu (XJIOpH [IMHKA) HAMUIIUTE YPABHEHUS THPOJIN3a TI0 TIEPBOi
CTYIIEHH B MOJIEKYJISIpHOU (hopMe, MOTHON U KpaTKOW HOHHOU (popme,
OTPENICIIUTE TUII TUPOJIN3a, PACCUMTANTE KOHCTAHTY THAPOJIN3a, CTETICHb
rugposmsa u pH pactsopa 3Tou coiu.

7) Hns oopatumoit peakiuu Fe,O3(TB)+3CO(T)«>2Fe(TB)+3CO,(T) paccunraiite
KOHCTAHTY paBHOBECHS, €CJIi HaualibHast KoHleHTpauuss CO paBHa 3 MOJIb/J, K
MOMEHTY HacCTYIUJIEHUs paBHOBecusl popearuponaio 75% CO.

8) lnms maHHON peakuuu paccuuTaiiTe n3MeHeHne HSHTaabluu AHyeg, sHTpOIHH
ASy9s m oueprum [mb6ca AGpgs. Paccuuraiite TemmeparypHyro 00J1acTh
CaMOIPOU3BOJILHOTO MPOTEKAHUS peakinu. PaccunTaiiTe KOHCTaHTY paBHOBECHS
JAHHOM pEaklMu TPU CTAHIAPTHBIX YCIOBHSX (TaOMUIBI  CTaHAAPTHBIX
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TEPMOJIMHAMHYECKUX TMOTEHIUAIOB MPHUBOASTCS B PA3IMYHBIX CIPABOYHHKAX)
SiOy(1B) + 2CO(r) — Si(1B) + 2CO; (T)

9) Hanummte ypaBHEHUS SJICKTPOJHBIX IPOIECCOB TPHU BJICKTPOJHM3E BOJIHOTO
pactBopa coiu ¢ rpadUTOBBIM aHOAOM. PaccuuraiiTe Macchl BEIIECTB,
BBIJICJIUBIIIMXCS HA KaTOJIe U aHOJIE TIPU JaHHOU cuiie Toka | 3a Bpems t: CuBry, |
=8A,t=2uy4ac; NaBr, | =5A, t=1 gac; KNO3, | = 6A, t =3 yaca.

10) Tlomp3ysich TaOnMIEd CTAaHIAPTHBIX 3JCKTPOTHBIX IMMOTCHIIMAJIOB, MOI0CPUTE
aHOJHOE W KaTrojgHOe MOoKpeiTHE s Meramwia (Fe). Hanumwure ypaBHeHUs
KOPpPO3HWH MeTalljia, MPOTEKAIOIICH a) Ha BO3ayxe 0) BO BIAXXHOM BO3JyXe B) B
KHUCJION cpefe.

HepequL BOIIPOCOB, BLIHOCUMbIX HA MMPOMEKYTOYHYIO aTTECTAllUIO (3K3aMeH):

1) OCHOBHBIC CTEXHOMETPHYECKHE 3aKOHBI XHUMHH. 3aKOH COXPaHEHHUS MAacCChI
BEIIECTBA. 3aKOH B3aMMOCBSI3M MAcChl M HSHEprud A. DWHIITEHHA. 3aKOH
ABorajipo. MoJibHBIN 00bEM Ta3a

2) IoHsiTHE 0 XUMHUYECKOM SKBHBAJICHTE. 3aKOH 3KBHUBAJICHTOB.

3) Slmepuas moaenb atoma. CTpoeHHE DJICKTPOHHOW 00O0JOYKKM aToMa BOAOPOAa
no bopy. /IBOMCTBEHHas KOPIIYCKYJIIPHO-BOJHOBAsl IIPHUPOAA DJIEKTPOHA.
VYpasuenue Jle-bpoiinsa. ATomHas opOUTAaIb.

4) XapaKTepHCTHKa SHEPTUH 3JICKTPOHA YEThIPbMS KBAHTOBBIMU YHCIIAMH.

5) Hpwunanun [Naynu. [Mpasuno 'yana. [Ipasuna Kineukosckoro. [Tpumepsr.

6) PacmpeneseHue 3JI€KTPOHOB B aTOMax 10 YPOBHSAM U IMOAYPOBHSIM.

7) CBoiicTBa CBOOOIHBIX ATOMOB.

8) KoBaneHTHasl CBS3b.

9) BogopoaHas CBA3b U €€ 3HAUEHHE B CBOMCTBAX BOJIBI.

10) HNoHHast cBsi3b. MexaHu3M BO3HUKHOBEHMSI MOHHOW cCBs3u. CBOMCTBa
COCJIMHEHUH, C HOHHOM CBS3bIO.

11) Bona B mpupoae um e€ coiictBa. JKecTKOCTh BOABI U COBPEMEHHBIC
criocoObl OOpHOBI ¢ HEH.

12) PactBopsl. CiocoOBI BEIpaXKEHHS COCTaBa PACTBOPOB.

13) OcMOC 1 OCMOTHYECKOE JIaBJIeHUE pacTBOPOB. 3akoH Bant-I'odda.

14) [TonmkeHMe TaBICHUS Mapa pacTBOPUTENS HaJ pacTBOpoM. [loHmKkeHne

TEMIEPAaTypbl  3aMep3aHuss W  TOBBIIICEHWE  TEMIepaTypbl  KUIICHUS
pa30aBIIEHHBIX PACTBOPOB.

15) OCHOBHBIE TIOJIOKEHUSI TEOPUH DIEKTPOJUTUYECKONW JAMCCOLMALIUU.
CunpHble U ciadbie 3eKTposUThl. [Ipumepsl.

16) [IpumeHeHue 3akoHa JEHUCTBYIOIIMX MacC K pacTBOpaM CJIaObIX
3JEKTPOaUTOB. KOHCTaHTA 3IEKTPOIMTUYECKOM JUCCOIIAAINH.

17) HNonnoe npousseneHne Boabl. Bomopoansiil nokasarens pH.

18) ['uaponus coneit. Crynenudarsiid ruaponun3. CTeneHb TUaposiv3a U
(bakTOophI, BIUSIONINE HA HEe.

19) OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CTeneHb OKUCIEHUS

(nmpumepsl). HarpaBneHue OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX POLECCOB.

17



20) Xumuueckoe paBHoBecwe. KOHCTaHTa XMMHUYECKOTO paBHOBECHS
(McTHHHAs, TEPMOJAMHAMHUYECKAs, KOHIEHTPALIMOHHAS ).

21) TepMoauHaMUYECKHE CUCTEMBI: U30JIUPOBAHHBIC, 3aKPBIThIC, OTKPHITHIE,
roMOreHHbIe, reTeporennslie. [lonsTue o ¢ase.

22) [lepBoe Hawasio TepMmoauHaMuKkHu. 3akoH ['ecca. Tepmoxumuyeckue
ypaBHEHUSI.

23) Bropoe Hauano TepMoauHaMuKu. JHTporus. DHeprus [ mooca.

24) CKOpOoCTh TOMOT€HHBIX XHMHWYECKUX pPEaKIui. 3aKOH JEHCTBYIOIIUX
Macc JUTsl CKOPOCTH peakiuu. KoHcTaHTa CKOpPOCTH peaKIuu.

25) 3aBUCUMOCTh CKOPOCTH pEaKLMH OT TeMIepaTypbl. TemmeparypHbIid
KOA(UIIUEHT CKOPOCTU PEAKITHH.

26) JlucniepcHbIC CUCTEMBI M X KJTaCCU(DHUKAITHS.

27) CTtpoeHue MHIIEIIIHI.

28) VYpaBuenue HepucTa. DeKTpoHbIE MOTEHIIUAIIBI.

29) Koppo3us metanios.

30) 3ammura OT KOpPO3UH.

3amavu K 3K3aMeHy

1. YpaBHsiiTe NpUBEIECHHBIE HIKE YPABHEHHSI METOJOM 3JIEKTPOHHO-HOHHOTO
OaslaHca, yKaKUTE OKUCIUTENIb U BOCCTAHOBUTEIIb:

HNO; + H,S — NO + S + H,0

2 VYpaBHAUTE NPUBEACHHBIE HUKE YPABHEHUS METOAOM 3JIEKTPOHHO-UOHHOTO
OaslaHca, yKaKUTE OKUCIUTENb U BOCCTAHOBUTEIIb:

K,SO; + KMnO, + H,SO, — K,SO, + MnSO, + H,0O

3. YpaBHslTe METOJOM OHJIEKTPOHHO-MOHHOTO OajaHca U YKaXXUTe, KaKue
cBorcTBa npossiasieT MnO; B 3TON peakIMUK:

MnO, + FeSO, + H,SO, — MnSO, + Fez(SO4)3 + H,0

4. VYpaBHsiiTe METOIOM 3JEKTPOHHO-MOHHOIO OajlaHCa U YKaXHUTe, Kakue
cBoicTBa nposiBisieT MnO, B 3TON peakNMu:

MnO, + KCIOg + KOH — K,MnO,4 + KCI + H,O

5. YpaBHsTE NIPUBEACHHBIE HUKE YPABHEHUS METOAOM JIEKTPOHHO-UOHHOIO
OanaHca, yKa)XUTE OKUCIUTENIb U BOCCTAHOBUTEIIb!

KMnO4 + K2803 + Hzo — MIIOZ + KOH + K2804

6. YpaBHsTE NPUBEICHHBIC HIKE YPABHEHHUS! METOAOM 3JIEKTPOHHO-HOHHOTO
OaslaHca, yKa)KUTEe OKUCIUTENb U BOCCTAHOBUTEIIb:

SO, + NalO3 + H,O — H,SO, + Nal

7. YpaBHsUTE NPUBEICHHBIE HUKE YPABHEHUSI METOAOM DJIEKTPOHHO-MOHHOI'O
OasaHca, yKaKUTe OKUCIUTENb U BOCCTAHOBUTEIIb:

KMnO4 + K2803 + KOH — KzMnO4 + K2804 + Hzo

8. YpaBHAITE NPUBENCHHBIE HUKE YPABHEHUS METOJOM AJIEKTPOHHO-MOHHOTO
OanaHca, yKa)KUTE OKUCIUTENIb U BOCCTAHOBUTEIIb!

KNO, + K,Cr,0; + H,SO, — KNO; + Crz(SO4) + K,SO, + H,0O

9. VYpaBHsiiTe NpUBEAECHHBIE HUKE YPABHEHHSI METOJOM 3JIEKTPOHHO-HOHHOTO
OaslaHca, yKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb:

Cu+ HNOg(KOHH) - Cu(N03)2 + NO, + H,0
18



10. VYpaBHusiiTe npuUBEIACHHbIE HW)XXE YpPAaBHEHUS METOIOM JJIEKTPOHHO-
MOHHOTO 0anaHca, YKaKUTE OKUCIUTEIb U BOCCTAHOBUTEb:

K2Cr,07 + HyS + HySO4 — Crp(SOy)3 + S + K,SO,4 + HO

11. VYkaxure, Kakue U3 MPUBEICHHBIX HIKE cojlell OyAyT MoaBeprarbCs
TUAPOJIN3Y, HAMMIIUTE COOTBETCTBYIOLIME YPABHEHHS pPEaKIMil B MOJIEKYJISIPHOU U
noHHoi (opme, ykaxkure pH cpeapt: BaCly, KNO,, AI(NO3)s.

12. Bynyt au moaseprathes ruaponusdy coinu KzPO,, CrCls, FeCO;, KNO3?
OtBeT 00OCHYHTE, HANMMCaB COOTBETCTBYIOIIHME YpPaBHEHUS B MOJE-KYISIPHOU H
MOHHOU (popme, u ykaxute pH cpeapl.

13. Kakme u3 mNEpPEeYUCICHHBIX HHXKE COJIEM, MOABEPrasichb THAPOJIU3Y,
obpasyror ocHoBHbIe coii: a) Crpy(SO4)s, 06) Na,COz;, B) FeCly? Hamummre
ypaBHEHUS THAPOJIA3a B MOJICKYJIIPHOW W HOHHOM (hopMme.

14. Kakwe w3 comeii monseprarorcs ruaponmsy: K,COs, LICl, Ni(NOs),,
NH,C1? CoctaBbTe MOJIEKYyIsipHbIE U MOHHBIE YpAaBHEHMs TUApPOIN3a, ykaxkutre pH
Cpelbl.

15. Kakue w3 comeii moxmBepratorcs ruaponusy: LipS, BaCly, Fe(NOg),?
CocTaBbTe MOJIEKYJIIPHBIEC M HOHHBIE YPABHEHUS UX THJIPOJIU3A.

16. Hanmnmmre MaTeMaTU4eCKoe BhIpaykeHUe M1 ckopocTu peakuuu 2CO + O,
— 2CO, u omnpenenute, BO CKOJBKO pa3 YBEIMUUTCS CKOPOCTh PEAKIMH TpU
yBEIMYEHUH KOHIIeHTpanuu okcuaa yriepoaa(ll) B uetsipe pasa.

17. Kakue u3 nmepeunciaeHabx coneii: K,S, NaNO;, NH,Cl — mongsepratores
ruaponu3y? Hanumuvre ypaBHEHHs TMAPOIN3a B MOJIEKYJISIPHON U MOHHOU (popme u
ykaxurte pH cpenpl.

18. Hanuiure ypaBHEHUS TUAPOJIU3a B MOJIEKYJISIPHON U MIOHHOU dopme Cou
SnCl,. Kak nogaBuTh rupon3 3TOH comm?

19. byayr au moasepratbes ruaposmsy coim: KoHPO4, Cr(NOz);, KNOs.
Hanumure ypaBHeHUs TUPOIU3a B MOJIEKYJISIPHON M MOHHOU (hopme.

20. Kakue u3 coneit moaseprarorcs ruaponusy: NaNO,, MnCl,, KNO3? s
KOKIOM W3 TUAPOIM3YIONIMXCS COJIEM HAMUIIUTE MOJCKYJISPHbBIE W HWOHHBIC
ypaBHEHUS THIPOJIN3A.

21. Ilpumenss mnpuniun Jle Illatenbe, ykakuTe, B KakOM HaIpaBJICHUH
npousoiaeT cMmemieHrue papHosecus B cucreme CO + H,O « CO, + Hy, AHOX,p, =+
2,85 xJIx ecnu: a) yBEIMYUTh KOHIEHTPALMIO BOAOPOia 0) MOHU3UTH TEMIEPATYPY
B) YBEJIMUUTD JIABJICHUE.

22. Omnpenenute HaANpaBJICHHE CMEIICHHWS PaBHOBECHS B CHUCTEME a) TIPH
NOBbIIEHUH KoOHLeHTpauuu CO; 0) mnpu TNOHWKEHUH Temneparypbl. OTBer
MOTHBHpYﬁTe. HZO(F) + CO(F) = Hz(r) + COz(F), AHO =—41 KI[)K

23. Bo ckonbko pa3 yBenuuuTcsi ckopocTh peakuuu 2NO + O, — 2NO,, ecnu
JTaBJICHUE B CUCTEME YBEJIIMUUTH BJIBOE?

24, VYKaxuTe, KaKoe BEIIECTBO OYyJeT HAKaIUIMBAaThCA TPU TIOBBIIICHUU
TeMneparypsl B paBHoBecHOU cucteMe Cpy+ COypy == 2CO ), AH>0.

25. Onpenenure HarpaBieHUE CMEIICHHS paBHOBECHS MPU YBEIUUCHUH
naBieHus. 2ZNSy) + 30, == 2Zn0(yy + 2SO0,

26. Omnpenenure, BO CKOJIBKO pPa3 YBEIWYUTCS CKOPOCTh PEAKLHUH IPU
YBEJMYCHUN KOHUEHTPAaUK Kucnopoaa B 4 paza Cpagur) T O2 — COyyy.
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27. Bo CKOJNBbKO pa3 BO3pacT€T CKOPOCTb pPEAKIUUU IMPU TMOBBILIEHUU
temneparypsl ¢ 20 1o 40 °C? Temneparypusiil koadduiment y =3.92.

28. Ilpu yBennuenuu temneparypsl Ha 50 “C CKOpOCTh peakiuu Bo3pociia B 32
paza. Beruucnure remnepatrypHbsiii KOAQPUITMEHT peakinu.

29. Hanumnre BbIpaKeHUS IJI1 KOHCTAHT paBHOBecus peakuuu: 250, + O, <>
2S03. B xakoM HampaBlIeHUH MPOU3OMIET CMEUICHUE PaBHOBECUS MPU MOHMKEHUU
JABJICHUS.

30. Hanmummre BbIpakeHUs 111 KOHCTAHT PAaBHOBECHSI PEAKLIHN:

CH; + CO; «» 2CO + 2H,. B xakoMm HampaBJICHUM TPOU30UIET CMEILCHUE
PaBHOBECHS MPY MOHMUKEHHUH TaBICHUS.

31. Ilpu B3aumonelcTBHUM 22 T MeTayla C KHCIOTOW BBIAEIWIOCH 8.4 1
BOoZOpoaa (H.y.). PaccunTaiiTe 3KBUBAJIEHT METalIa.

32. Ckonpko My pactBopa xjopuaa kamus (o =20 %, p =1,13 r/cm)
HeoOxoaumo juist mpurotoBieHus 8 1 0,05 M pactBopa?

33. Ha BoccraHoBienue 3,5 T okcuja MeTauia morpeboBagoch 1,96 1
Bojioposia (H.y.). PaccumnTaiite MOJSIpHYIO Maccy SKBUBAJICHTA METaJljla.

34. Cxonbko mi pactBopa KCI (o = 20%, p = 1,13 r/em®) Heobxomumo s
npurotosiieaus 10 1 0,058  pacrtBopa?

35. PaccuunTaiiTe SKBUBaJEHT HeMeTasuia, 28,5 r kotoporo oopasytotr ¢ H, 30 ¢
coenrHeHus. Ha3oBuTe HEMETAIT U €ro COEIMHEHHE C BOJOPOIOM.

36. Onpenenure C,, u C, H,SO,4, momydaenHo nmpu qo0aBieHud 4 1 BOABI K 1 71
0,2 H. H2804.

37. Ha neitrpanuzanuto 0,943 r dbocdopHoit kuciaotsl uzpacxogonano 1,077 ¢
ruapoKcuaa Kanusa. Paccuurtailite MOJSpHYIO Maccy dKBuUBalieHTa (ocdopHoit
KHUCJIOTBI.

38. B xakoMm 00BEMHOM COOTHOIIEHWU HYKHO cmemarh 2 monb/1 u 0,4 H.
pactBopbl H,SO,4 st mosmydenus 10 1 1 mosns/n pactBopa?

39. Tlpu paznoxenun 1 r okcuaa meraimia odpazoBasock 0,926 r meramia.
PaccunraiiTe SKBUBAJIEHT METaJIa, HA30BUTE METAJLI.

40. Kakas Macca ruipokcujia HaTpus notpedyercs 1 npurotosiieHus 400 mi
pactBopa ¢ o =10%, p =I1,1 r/em®?  Haiinure MOJISIPHYIO W HOPMAIBHYIO
KOHLIEHTPALHIO [TOJIy4YEHHOT'O pacTBOpa.

41. Dnexrponus pactBopa cyibdara meau (1) mpoBogwmm 12 4 mpu cuse Toka
20 A. Beixog mo Toky coctaBui 90%. Hanumure ypaBHEHHS SJIEKTPOIHBIX
IPOLIECCOB U OOIIEH peaklnu, BEIYUCINUTE MacCy MOTyUYEeHHOU MEIH.

42. DneKkTponu3 pacTBopa cyib(aTa IUHKA MPOBOAWICA B IIEKTPOIHU3EPE C
HEPACTBOPUMBIM aHOJOM B TeueHue 6,7 4. Beigenunocs 5,6 1 Kuciaopona,
M3MEPEHHOT0 MpU H.y. BelunciauTe cuiy TOKa U Maccy BbIJCIMBILErOCs Ha KaToJe
IUHKA, €CJIM BbIXOJ MO TOKY cocTaBui 70 %.

43. Kakue peakuuy MpOTEKAOT IPHU JIEKTPOJIU3E C MHEPTHBIMU DJIEKTPOJAMHU
BOJHOTO pacTBopa cyib(hara HaTpus? Kakas macca H,SO4 06pasyercst okono aHoja,
eciu Ha aHoze Beiaensaercs 11,2 1 kucmopona, U3BMEPEHHOTO IPH H.Y.?

44. Kakoil MeTasul BBIACIUIICA HA KAaTOJ€ IPH 3JIEKTPOJIU3€E B TEUEHUE OJHOTO
yaca mpu cuie Toka 1 A, eciu B pacTBope Oblia COJb JABYXBAJICHTHOTO MeETaslia, a
Macca Karoja yBenauuuiach Ha 2,219 r?
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45. 3a 3 MuH 3n1ekTpoaun3a npu cuie Toka 10 A Ha katoxae Bbiaenuinoch 0,554 r
MeTasa, a Ha anojae 209 miu Cl; (1. y.). Kakoe coenrHeHne HaxoauJI0Ch B pacTBope?

46. Cxonbko T conbl Na,CO3; Hazmo BBecTH B 0ak ¢ 50 1 BOJBI, YTOOBI CHU3UTH
JKECTKOCTBh BOABI HAa 4 Mr-3KB/n?

47. Cxonbko conbl (Na,CO3) norpedyercs nist ymsiruenust 120 11 Boasl, eciu
KECTKOCTH €€ paBHA 8 MI-3KB/J1?

48. Kakoe BpeMs AOKEH MPOMOJDKATHCS AJIEKTPOJN3 pacTBoOpa cyibdara
Hukens (1) opu cume Toka 3 A, 4TOOBI KOJWYECTBO BBIJEIUBIIETOCS Ha KaToJEe
MeTaJljla COCTAaBUJIO OJIMH MOJIb €r0 YKBUBAJICHTA?

49. CkoNbKO KYJOHOB OJJIEKTPUYECTBA MPOIUIO YEpe3 BIEKTPOIU3EpP C
pactBopoM AgNQO;, ecmi Macca aHOIa, U3TOTOBJICHHOTO M3 cepedpa, YMEHBITUIACH
Ha 2,3 1?

50. 3a 10 muH »3neKkTposiu3a pacTBOpa IUIATUHOBOM COJM TOKOM 5 A
BbIIEMIOCH 1,517 r mnatunel. OnpenennTe 3KBUBAJICHTHYIO MAcCy IUIATHHBI.

51. Beruucinure o011yto, KapOOHATHYIO M HEKapOOHATHYIO KECTKOCTb BOJIbI,
eciu Ha TutpoBaHue 100 mut Boab! uzpacxonosano 4,9 miu 0,0 SH. Tpusiona b u 2,6 mn
0,1 H. COIIIHOM KHUCIOTHI.

52. laBnenue mapa Hana pactBopoMm 10,5 r HesnekTposuta B 200 r aneroHa
paBuo 21854,40 Ila. [daBiaeume mapa umcroro arerona (CHs3),CO mpu 3toit
temrneparype paBHo 2393935 Ila. Omnpenenure  MOJEKYISIPHYIO — Maccy
HEDJIEKTPOJIUTA.

53. Ilpu xakou TeMIiepaType 3aMep3acT BOAHBIA PACTBOP 3TUJIOBOrO CIHPTA,
eciii maccoBas ot C,HsOH B Hem paBHa 25 %? (K,,, = 1.86)

54. Tlpu xako TeMIiepaType KAMUT BOJIHBIA pACTBOP TIFOKO3bI, €CJIM MacCOBas
noiist CgH1,06 B HeM paBHa 10 %? (K, = 0,52)

55. Ilpu pactBopenuu 1,6 r HeanexkTtposuTta B 250 M BoAbl ObLI MOJy4YEH
pacTBOp, KOTOpHI 3amepsaer npu Temneparype 0,2 °C. Omnpenenure
MOJIEKYJISIPHYIO Maccy pactBopennoro Bemectsa. (K, = 1.86).

56. PactBop 9,2 r iioga B 100 T Meranona 3akunaeT mpu 65,0 °C, a ymcThIi
METaHOJ KHUIIUT Tipu 64,7 °C. U3 CKOJBKUX aTOMOB COCTOUT MOJIEKyJla HOoJla B
pacTBOpe MeTaHona? DOyUIMOCKOIUYECKasi MOCTOsTHHASA MeTaHo1a paBHa 0,84.

57. Onpenemure ocmortuueckoe nasinenue npu 20 °C pacrteopa caxapa ¢
MaccoBor noieit C1oH»,011 4 % m mnotHOCTRIO 1,014 /M.

58. Omnpenenure TeMIEpaTypy, IpPA KOTOPOM OCMOTHYECKOE JIaBJICHUE
pactBopa, coaepsxkartiero 45 r rimoko3sl CgH1206 B 0gHOM UTpE Boabl, paBHO 607950
ITa.

59. JlaBnenue mapa Boasl mnpu 80 °C paBumo 47375 Ila, a paBiaeHue mapa
pacTBOpa HEAIEKTPOIUTA IIpH 3TOM ke Temneparype — 33310 ITa. Kakoe konnuecTBO
BOJIbI IPUXOJUTCS HA OJMH MOJIb PACTBOPEHHOTO BEIIIECTBA B 3TOM pacTBope?

60. PactBop, conepxamtuii 0,81 t cepst B 100 T OeHzomna (30yuinockonuyeckas
nocrostHHas 2,57) xkunut 1pu temreparype Ha 0,081 °C Bplie, 4eM YUCTHIA GEH3011.
N3 CKOIBKMX aTOMOB COCTOUT MOJIEKYJIA CEPhI?

6.2. OnucaHue mnoka3atejleil M KpUTEPUEB KOHTPOJS YCHEeBAeMOCTH,
ONMMCaHMe KA OLeHUBAHUSA
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KpuTtepun onieHMBaHUS KOHTPOJIbHBIX 32/IaHUI:

5 GanoB cTaBUTCA, €CIIM peleHo nMpaBuibHO 50% KOHTPOJILHOTO 3a/1aHUS

6 6amioB cTaBUTCA, eciau peiieHo 60 % KOHTPOJIBHOTO 3a/laHus

7 GamioB cTaBUTCS, eciu pemeHo 70 % KOHTPOJIBHOTO 3a/laHus

8 6aioB cTaBuTCS, eciu perieHo 80 % KOHTPOIBHOTO 3aaHus

9 GamnoB craButcs, eciau pemeHo 90 % KOHTPOJIBLHOTO 3a/laHus

10 6amnoB craButcs, eciu perieHo 100 % KOHTPOIBHOTO 3aJaHus

Ecnu pemeno menee 50% KOHTPOJIBHOTO 3a7aHusl, TO OHO HE 3aCUUTHIBACTCS U
CTYJEHT 00s3aH €ro 3aHOBO HAIUCATh.

Kpurepuu onneHuBanus pacueTHo-rpapuueckoii padboTbl:

10 6anmnoB cTaBUTCS, €CIU perieHo mpaBuibHO 50% KOHTPOJIBHOU pabOThI

12 6annoB cTtaButcs, ecinu pemieHo 60 % KOHTPOIBHOM padOThI

14 6annoB ctaButc, eciau peuieHo 70 % KOHTPOIBHOM paboThI

16 6amnoB craBuTcs, ecinu petieHo 80 % KOHTPOIBHOM pabOThI

18 6amnoB craButcs, ecinu petieHo 90 % KOHTPOIBHOM pabOThI

20 6amnnoB craButc, eciau peuieHo 100 % KOHTPOIbHON pabOThI

Ecnu pemieno menee 50% paOoThl, TO OHA HE 3aCUUTHIBAETCS U CTYJIEHT 00s3aH
€€ 3aHOBO HAIUCaTh.

Kpurtepuu oueHuBaHus J1a0OPATOPHBIX padoT:

3 Oamna CTaBUTCS, €CIM CTYJICHT BBINOJHWI pabOTy B IOJHOM OOBEME C
cOOJIIOICHUEM  HEOOXOJMMOM  TOCJIENOBATEIbHOCTH  IMPOBEJACHUS  OMNBITOB U
u3Mepenuil. Hay4Ho rpamMoTHO, JIOTMYHO omnucaid HaOMoAeHHs W CPOpMUPOBAI
BBIBOJIBI M3 OMbITA. B mpeacTaBieHHOM OTYeTe MPAaBUIBHO M aKKypPaTHO BBITIONHUII
BCE 3aIMCH, TAOIHIIBI, TPAQUKHU, BBIYUCICHUS U CIeTIal BHIBOIBI.

2 Oamna CTaBUTCS, €CiAM paboTa BBHINOJIHEHA NPABHIBHO HE MEHEe YeM
HAIOJIOBUHY, HO OOBEM BBIIIOJHEHHON YacTH MO3BOJISIET IMOJYYUTh MpPaBUIIbHBIC
pe3ynbTaThl. B oTueTe ObuIM JOMYIIEHbI B 00IIEH CI0KHOCTH He 0oJiee ABYX OIIMOOK
(B BBIUMCIICHUAX, TaOIMIaX) HE MPUHLUIINAIBHOTO Ul TaHHOM paboThl XapakTepa,
HO TIOBJIMSIBIIMX HA pe3yibTaT BhINONHEHHUA. [lomyckaeT rpyOyro ommoOKy, KoTopas
UCIPABIISIETCS MO TPEOOBAHUIO MPEIO1aBaATENS.

1 Gamnm crtaBUTCS, e€ciaM OOBEM BBITIOJHEHHOW YacTH pabOThl HE MO3BOJIAET
clenaTh TMPaBUJIBHBIX BBIBOAOB. B oTueTe OOHApYXHUIUCh B COBOKYITHOCTH BCE
HEJOCTaTKH, OTMEYCHHbIE B TpeOoBaHMsIX K 3 Oammam. [lomyckaer aBe u Oosee
rpyoble OMMOKM B XOJE JKCHEPUMEHTA, B OOBSICHEHUHU, B OPOpMIIEHUU DPaOOTHI,
KOTOPBIC HE MOYKET MCTIPABUTH JaXKe TI0 TpeOOBAHHIO TPEIo/1aBaTesl.

JInst oueHKM 3HAHWM, YMEHHWI, HaBBIKOB W (OPMHUPOBAHUS KOMIIETEHIUU TIO
JUCLUUIUIMHE NPUMEHSTCS 0a/UIbHO-PEHMTHHIOBAsi CHUCTEMAa KOHTPOJS M OLEHKHU
yCIIEBAEMOCTH CTYIECHTOB

B ocuoBy OamibHO-peiiTuHroBoM cuctembl (BPC) monokeHsl TPUHITUIBI, B
COOTBETCTBUH C KOTOPHIMU (DOPMHUPOBAHHE PEHTHHIra CTYACHTa OCYIIECTBIISETCS B
XOJI€ TEKYIIETO, IPOMEKYTOUYHOIO KOHTPOJIS U MPOMEXYTOYHOM aTTECTALIUU 3HAHUM.
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CucremMa peiiTHHIOBOr0 Y4éTa 3HAHUI 1 HABBIKOB CTYJ€HTOB:

Hurepsa [ToBTopHO | PeiitnHroBas
OueHnBaeMblii TapameTp a p
CTh o1leHKa (0asibl)
OILICHKHU
Jlexmpm 0-1 8 4-8
Hocemere JlabopaTopHbie pabOTHI 0-1 8 8 12-16
KonTponbHbie 3ananus 0-10 4 20-40
Tekymas _
orenka 3Hammii | OT4ET 0 TIPOACIAHHON | 4 o 8 12-24 | 44-84
1 HABLIKOB nabopaTopHOH paboTe
KonTtpoabsnas pabota 0-20 1 12-20
Htorosas cymma 6asioB 56-100
I‘é?%’é[OBJIeTOBpI/ITCJILHO HesaueT
Juddepenimanmss ”TOroBoi OIEHKH ggOBHeTBOp HTEBHO — 56-
xopoio— 70-84 aieT
otinyHo — 85-100

Ecnu CTYACHT HC CIaJl B CPOK BCC q)OpMI)I TCKYIICTO KOHTPOJIA, TO TOrAa OH CAACT
3a4€T WM K HEMY IPHMCHACTCA TPAAHMINHOHHAH CHUCTCMAa KOHTPOJIA M OLCHKH

YCIIEBAEMOCTH CTYAEHTOB
Kpurepun onenku:

Ouenka

Kpurepuu oueHuBanus

[Toporoseiit
YPOBEHB U
BBIIIIE «3a4€T»

OIICHKY «3a4eT» 3aCIy’)KHBAeT CTYACHT, YaCTUIHO C ITpoOeIamMu
WM TIPAKTUYECKH TIOJHOCTHIO OCBOWBIIWK 3HAHUS, YMEHUS,
KOMITETEHIIMA M TEOPETUYECKUN MaTepuasl, MHOTHE Yy4eOHBIC
3alaHusi MO0 HE BBITIOJHUI, JMOO OHU OIIEHEHBl YHCIOM
O0aJsIoB OMU3KUM K MUHUMAJIBLHOMY, HEKOTOPBIE MPAKTHUYECKUE
HABBIKU HE C(HOPMUPOBAHBI.

Komnerenuuu, 3aKpeIuIéHHbIEe 3a AMCLHUILINHOM,
copMHUpOBaHbI HA YPOBHE — I0CTATOYHBIN M BbIIIIE
MuHnMAaIBHEI | OUEHKY «HE3a4yeT» 3aciy)KMBaeT CTYASHT, HE OCBOHWBIIUN
it ypoBeHD 3HAHUS, YMEHMS, KOMIICTCHIIMM W TEOPETUUECKUN MaTepua,
CHE3A9CTY y4deOHbIC 3aJaHMsl HE BBINMOJHIII, NPAKTHYCCKHE HABBIKHM HE
chopMHUpOBaHEI.
(HEYNOBIETBOD | Komnerenuun, 3aKpeIuIEHHbIE 32  JAUCHHMILIMHON, He
UTENIBHO) copMHUpOBaHBL.

7. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE oOecneuyeHne JUCHUIINHbI

7.1 OcHoBHas JMTEpPaTypa

1) CerueBa I'.H. u np. JIekuuu no pazaenam obuieit xumuu.- M.: MI'VII, 2012. I'pud

VYMO.-376 3k3.




2) CerueBa I'.H. u np. Xumus: yueOnoe nocooue. — M.: PTAY-MCXA, 2016. — 107
c. 'pud YMO.- 53 k3.

7.2 lonosiHUTEIbLHAS JIUTEpaTypa

1) Koposun H.B. O6mias xumusi. - U3a-Bo: Beicmas mkoga, 1998. — 67 sk3.
2) Xowmuenko [ .I1., llutosru U.K. Heopranmueckas xumusi.- M.: Beicmas mikona.

1987 — 262 sxk3.
3) 1) I'munka H.JI. O6mias xumus. — M3a-Bo: KuoPye, 2010. -102 3k3.

7.3 HopMaTuBHBIC IPABOBbIEC AKThI
OTCcyTCTBYIOT

7.4 MeToauyeckue yKa3aHHMs, PEKOMEHJAUMH W Jpyrue MaTepHaJbl K
3aHATHAM
OTCcyTCTBYIOT

8. Ilepeyennb pecypcoB HHPOPMAIUOHHO-TEJTEKOMMYHHUKAIIMOHHOM CeTH
«I/IHTepHeT», HGOﬁXO)]l/IMbIX OJis1 OCBOCHUA JUCIHUIIJIMHBI

o http://www.chemnet.ru/ (OTKpbITBII TOCTYTI)

o http://www.xumuk.ru/ (OTKpBITBI# JOCTYII)

o http://www.hemi.nsu.ru/ (oTKpbITHI TOCTYIT)

o http://www.himhelp.ru/ (oTkpbITBI# TOCTYIT)

o https://yandex.ru/ - mouckoBbie CUCTEMBI. (OTKPBITBIN TOCTYII)
https://www.google.ru/ — mouckoBbie CUCTEMBI. (OTKPBITHIHN TOCTYII)

9. [lepevyeHb MPOrpaMMHOIo o0ecredeHus 1 HHPOPMAIMOHHBIX CIIPABOYHBIX
cucTrem
OTCcyTCTBYIOT

10. Onncanue MaTepuanTbHO-TEXHUUECKON 0a3bl, HEOOXOIUMOM /IJIsi OCYIIECTBICHUS
00pa3oBaTenpHOTO TIpoliecca Mo AUCIUILINHE
Ta6muma 10
CeneHus 00 00ecrie4eHHOCTH CTIENNATM3MPOBAHHBIMHY AYAUTOPUSIMHU,
Ka0MHeTaMMu, JJa00pPaTOPUSIMH

HaunmMmeHoBaHHe cielMaJIbHBIX
NoOMelleHUM U MoMeleHui OCHAIIEHHOCTH CIENHAJILHBIX IOMEIIeHUH 1

JJISL CAMOCTOAITEJIbHOM PadoThI NMOMeIleHU VISl CAMOCTOSITEJIbHOM PadoThI
(Ne yueOHOT0 KOpmyca, Ne
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http://www.ozon.ru/context/detail/id/857449/
http://www.chemnet.ru/
http://www.xumuk.ru/l
http://www.himhelp.ru/
https://www.google.ru/

ayIMTOPHH)

1 2

Kopiyc 23, ayautopust 12 1. Crosbl naboparopusie — 10 miT.

2. Tabypetrku - 25 wT.

3. Cton npenojaBaTebcKuii — 1 mIT.

4. BoitsoxHOM mikag — 1 mT.

6. Jlocka yueOHas - 1 mr. - (410136000001829)
7. banst KOMOMHUpPOBaHHAA - 2 IIIT.-
(210134000000411, 210134000000412)

8. pH metp - 1 mr. - (210134000002545)

9. Bechl npenu3uoHHbIC - 1 1IT.-

(410134000001398)
10. Lentpudyra nadboparopHas - 1 mir. -
(410134000000819)
11. Becwl mopumonnsie SK-1000 - 1 mr.-
(210134000000413)

kopmyc 22, ayautopus 201 1. Ctonbl 1abopaTopHbie — 8 MIT.

2. TaGypetku - 25 mT.

3. Cron npenoaBaTenbCKuii — 1 mrT.

4. BoiTsxkHOM mikad - 2 mrT.

6. Jlocka aynuropHas - 1 mr. -(410136000004314)
8. bans koMmOMHUpOBaHHAS - 2 IIIT.-
(210134000000409, 210134000000410)

9. lleaTpudyra nadopaTopHO-KIMHUYECKAs - 1
mt.- (410134000000192)

10. ®otomerp KOK3 - 1 mir. -
(410134000000186)

11. pH MeTp MUIITUBOABTMETP - 2 MIT. -

(410134000000189, 410134000000190)

Hnst camocTosSITeNBbHOM  pabOThl  CTYJEHTOB  HUCIIOJIB3YIOTCSI  PECYPCHI
entpanbHoii HayuyHoil OuOmuorekn umenu H.M. XKenesnoma, Bkiouaromme 9
YUTAJIBHBIX 3aJI0B, OPraHU30BaHHBIX [0 TMPHUHUIUIY OTKPBITOIO JOCTyNna H
ocHameHHbIX Wi-Fi, UHTepHET-10CTyIOM, B TOM 4YHCIie 5 KOMIBIOTEPU3UPOBAHHBIX
YHUTAJbHBIX 3aJI0B, @ TAK)KE KOMHATBHI CAMONOATOTOBKHY B 0OIIEKUTHIX Ned 1 No5.

11. MeToauueckue PEeKOMEHIAIINA CTYJICHTAM 110 OCBOCHHUIO JHCIHUILJIMHBI

OOpazoBaTeNbHBIA TMPOIECC MO JUCIHUIUIMHE XUMHUS OpraHu3oBaH B ¢dopme
y4eOHbIX 3aHATUH (KOHTakTHas pabora (ayIUTOPHOW W  BHEAYJIUTOPHOM)
OOydJarommMxcst C MPenojaaBaTeieM M CaMOCTOsITeIbHash paboTa OOyJaroIIMXcs).
YyeOHble 3aHATHS MPEACTABIEHBl CIEAYIOIIMMHU BHUAAMH, BKJIOYas y4deOHbIE
3aHATHS, HaNpaBiCHHblE Ha NPAKTUYECKYIO TMOJArOTOBKY OOYyYalollUxcsi U
MPOBEICHUE TEKYIIETr0 KOHTPOJS YCIEBAEMOCTH: JIEKIMH; JabopaTopHble pabOThl U
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WHIUBUyalIbHbIE KOHCYJbTAllMU, MpelycMaTpUBAIOIME WHAMBUAYAJIbHYIO palbOTy
MpenojiaBaresisi ¢ 00y4aronIMMCs; CaMOCTOSITeNIbHAsI paboTa 00y4aroluxcsl.

Ha y4yeOHBIX 3aHATHSIX 00ydYaroluecs BBINOJHAIOT 3allJIJaHUPOBAHHBIE HACTOSIIEH
POrpamMMOM OT/AENbHBIE BUbI YYEOHBIX padOT, B TOM YHCIIE€ OTIEIbHBIX 3JIEMEHTOB
paboT, CBSI3aHHBIX ¢ OyaylIel MPOPECCHOHATIBEHOMN IS TEIbHOCTHIO.

[Ipu wu3yyeHHH MAUCHUIUIMHBI CTYIEHTY HEOOXOJMMO TIOCEIaTh JIEKIUH,
7a00paTopHbIe 3aHATHS, BHIIOJHUTH JIA0OpaTOpPHBIE Pa0OTHI M CATh OTYET MO0 HUM,
BBIMIOJIHUTh KOHTPOJBbHBIE 3aJaHHsI IO COOTBETCTBYIOUIMM pa3jeiaM, Hamlucarb
pacdeTHO-TpaduIecKyro pabory.

[Ipu camocrosTenbHOM paboTe M MOATOTOBKE K BBHIMOJHEHHUIO J1a00paTOPHBIX
paboT B pabouyMx TETPajasix HEOOXOAMMO B paslielie TEOpETHYECKas 4acThb KPATKO
3alycaTh OCHOBHBIC TMOHSTH, 3aKOHBI, (JOPMYIIbI JAHHOTO pasjiena, pasMEepHOCTU
Bcex BenmuuH B cucteMe CU. Ilpu BbINOTHEHUH J1a00paTOpHOM padOThI TIIATEIHHO
BECTU 3amucu pe3yiapTaToB. Oco0oe BHMMaHHE OOpaTUTh Ha MPUMEHEHUE
OIpEEEMBIX BEJIMYMH Ul U3YUYECHUS U ONHUCAHUsSI 0OBEKTOB OKPY’KaIOLIEH Cpebl.
BHuMaTenbHO M3y4uTh TEOPETUUYECKYIO U MPAKTHYECKYIO0 4acTh K JlabopaTtopHOoMy
MPAKTUKYMY 110 XUMUHU.

[lepen HauyanoM 51abOOPATOPHOTO 3aHATHS HEOOXOAUMO H3YYUTh TEOPHUIO
BOIPOCAa, O3HAKOMHUTHCSI C PYKOBOJACTBOM IO COOTBETCTBYIOIEH pabore u
MOJITOTOBUTH MPOTOKOJ MPOBENEHUsI pabOThI: Ha3BaHHWE PabOTHI, 3aTOTOBKA TAOJIHII
JUIS  3alOJTHEHUS OKCIIEPUMEHTAJbHBIMUA JAHHBIMU HAONIOJCHUN, YpaBHEHUS
XUMHYECKHUX PEaKIIHid, pacueTHbIC (POPMYIIBI.

Jlis ~ TMOATOTOBKM K  CAaud  OT4YeTa  CJeAyeT  IPOaHaJu3upOBaTh
IKCIIEPUMEHTAJIbHBIE PE3ybTaThl, COMIOCTABUTh C TEOPETUYECCKUMH IMOJIOKECHUSIMU
VI CIIPAaBOYHBIMU JAHHBIMHU, O0OOIIUTH PE3yNIbTAThl UCCIEIOBAHUI B BUC BHIBOJOB
no paboTe, MOATOTOBHTH OTBETHI Ha BOMPOCHI, MPHUBEACHHBIE B METOJUYECKOM
nocooue.

Buabl u gopmbl 0TPa0OTKM NPONMYIIEHHBIX 3AHATHI
CTyneHT, TpOIMyCTUBIIUN 3aHATHS, O0s3aH BBINOJIHUTH BCE JabOpaTOpHbIE
paboThI, pEIINTh BCE KOHTPOJIbHBIE pa0OTHI TIO MPOMYIIEHHOMN TEME.

12. MeToaunvecKkue peKOMEHAALMH MPENoAaBaTe/siM 110 OPraHu3alun 00ydeHust
10 JUCHMILIUHE

N3yyeHnue qUCHUIUIMHBI CIIEAyeT HAUMHATh ¢ MPOopabOTKU pabouel mporpaMMel,
yeJIuB 0c000€ BHUMAHKE LIEJIAM U 3a/1adyaM, CTPYKTYpPE, COJEPKAHUIO Kypca.

[Ipuctynasi Kk 4TEHHIO JIEKUUH, CIEAYET BBIACHUTH YPOBEHb 0a30BbIX 3HAHMI
CTYJIEHTOB, 00pucoBaTh Npo(deccHOHaNbHbIE WLEIM U TMEPCIEKTUBBl H3yUYEHUs
JVCLUIUIMHBL, TOBECTH 10 BHUMAHU CTYJIEHTOB CTPYKTYPY Kypca U €ro pa3zesl, a B
JabHENIIIEM YKa3bIBaTh Hayallo M OKOHYAaHHE KaXKI0ro paszzesna (TeMbl), 00yJaromue
3aJaud, UTOT U CBI3b CO cienyromuM. JKemaTenbHO pa3bsICHUTH OCOOEHHOCTU
KOHCIIEKTUPOBAaHUs  JEKUMA 10  AaHHOM  gucuuiuinHe.  OJHOBpPEMEHHOE
[IPEIOCTABICHUE KPATKOTO WILIFOCTPUPOBAHHOIO JIEKLIMOHHOTO Kypca B 3JIEKTPOHHOM
BApUAHTE IO3BOJUT 3HAYUTEIBLHO 3KOHOMHTH JIEKUMOHHOE Bpems. OJHAKoO 3TO HE
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O3HAa4aeT OTMEHY KJIACCHYECKOTO JEKIMOHHOTO MpOLEccda, 4YacTbl0 KOTOPOro
SBJIIETCSI HAMMCAHWE KOHCHEKTOB - i (DUKCAMU MOJIYy4YEeHHOW uHdOpManuu B
naMmsaTH cryneHTta. OCHOBHBIE TIOJIOKEHHUSI Kypca, OIPENEICHHUS W BBIBOABI 10
HauOoJiee MPOOJEMHBIM BOIPOCAM BBIACISIOTCS WHTOHAIIMEH WJIM BBIHOCSTCS Ha
ayIUTOPHYIO JTOCKY (MYJbTUMEAUNHBIN SKpaH). HeoOXoaumblil HMILTIOCTPATHBHBIN
MaTepuall MPEeAJIaraeTcsi K 0O3HaKOMJIEHUIO B BUAE MYJIbTUMEAUA-TIPE3ECHTAUNNA WU
IJIAKATOB. TEOpETUYECKHUE ITOJOKEHUS TOACHAIOTCSA INPAKTUYECKUMU NPUMEPAMU,
XapakTepHbIMU 1751 TpenMeTHo oOmactu. C Leiabl0 aKTHBU3AIMUM BHHUMAaHUS
CTYyJICHTOB PEKOMEHIYETCS BHOCUTh B IPOLECC JEKIUU DJJIEMEHT JUCKYCCHH,
oOpalasich K MOAJIMHHBIM (PaKTam, THYHOMY OIBITY IIPEToAaBaTels U HaOMI0IeHUSIM
cilymiaresed. ODTOMY € CIYXUT TEeCHas CBSI3b TEOPETHUYECKUX IIOJOKEHUUW U
BBIBOJIOB C NMPAKTUKOM U Oynymien mpodecCuoHaNbHOM AesTENbHOCTHIO CTYACHTOB.
[Ipn opraHuzanuu 1a0OPATOPHBIX 3aHATUA BaXXHO MPABUIBHO OIPEIECIHUTh
IPUOPUTETHBIE HAPaBICHUS B BbIOOpPE 3a7a4u U 3aJaHUil. ITO aKTyallbHbI€ BOIPOCHI
TEOPUU U UX MPAKTUYECKOTO NPUJIOKEHUS, OTpabOTKa XapaKTEpHBIX MIPEIAMETY
neicTBUi. 3ajaHusl Ha MpPaKTHYECKHUE padOThl JOJKHBI OTBEUaTh YUeOHOMY ILIaHY
JUCIUTUIMHBL M OBITh HAIpaBJICHBI HAa PA3BUTHE CAMOCTOSITEIIBHOCTH U TBOPUYECKOMU
AKTUBHOCTHU CTYACHTOB. B 3aBUCMMOCTH OT cojAep)KaHUs, NMPAKTUYECKUE DPAOOTHI
BBINOJIHSIFOTCSL  CTYJCHTaMU HWHAWBUAYAJIBHO WIM TPYINIaMHU, YTO ITO3BOJISET
pa3BUBATh HABBIKA TBOPYECKOTO OOIIEHHUS, BBIIOJIHATh PaOOTy KaueCTBEHHO, B CPOK
U C coONIoICHMEM MpaBWi TEXHHUKM Oe3zomacHocTH. llepen Tem, kak pa3peuinTthb
CTYJ€HTaM NPHUCTYIUTh K BBINOJHEHUIO pPadOThI, CJleayeT YOeAUThCS B HX
MOATOTOBIIEHHOCTH. B mponecce paboThl JomycKaeTcsi HEOOXOANMMOE MepeMEIlEHNe
CTYJEHTOB 1O ayJAUTOPUH, OJHAKO 3aIPEIICHO OECleIbHOE X0XKICHUE U HapyLIEHUE
nopsizika. [IpoBepky 0T4€TOB MPOBOAUTH MOCIE OKOHYAHUS padOThI B 1a0OPATOPHUH.

IIporpammy paspadorau:
CyBopoBa A.A., K.T.H., TOIICHT
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PEIIEH3USA
Ha padouyio nporpammy aucuumanabl b1.0.08«Xummusi»
OITOII BO no nanpasiaennio 13.03.02 JiekTposHepreruka u
3JIEKTPOTEXHUKA, HAMPABJIEHHOCTb JJIEKTPOCHAOKEHHUE
(kBaspuKaIMs BBITYCKHUKA — OaKaiaBp)

Crymkunoit Haranbeit AnexkceeBHOHM, JOLIEHTOM Kadeaphl 3IeKTPOCHAOKEHHS U
ANEKTPOTEXHUKH MMeHH akajgemuka M.A bymsko ®I'bBOY BO PI'AY-MCXA
umenn K.A. TumupsizeBa», KaHAUAATOM TEXHUYECKHX HAyK (Hajnee Mo TEKCTY
PEIEH3EHT), MPOBEACHAa pereH3us padodeil mporpamMMbl JUCIUIUIMHBL « XHAMUS)
OIIOII BO mno nanpasnienuto 13.03.02 DnekTposHepreTuka U 3JIEKTPOTEXHUKA
HaIpaBJIEHHOCTH OJJeKTpocHaOxeHue (OakamaBpuar) paspadoranHoit B ®PI'BOY
BO PI'AY — MCXA umenu K.A. TumupszeBa, Ha kadeape MaTepuaioBelICHUS U
TM (paspabotunk — CyBopoBa AHHa AHATOJNBEBHA, JOLCHT, KaHAMUJAT
TEXHUYECKUX HAYK)

PaccmoTpeB npeacTaBiIeHHbIE HA PELIEH3UIO0 MAaTEPUAIIbI, PELICH3EHT MPUILIEIT
K CJICIYIOIIM BBIBOJAM:

1. TlpenwsBienHas paboyasi mporpaMma JUCHUILTAHBI «XUMUs» (1anee 1o
tekcty [Iporpamma) coomeemcmsyem tpedoBanusiMm @I'OC BO no HampaieHuUto
13.03.02 DraexTposHEepreTHKa U AIEKTPOTEXHHUKA.

[Iporpamma codepotcum Bce OCHOBHBIE pa3/eIibl, coomeemcmayen TpeOOBaHUSIM K
HOPMAaTHUBHO-METOJIMYECKUM JIOKYMEHTaM.

2. [IpencraBnennas B [Iporpamme akmyanbnocms y9eOHON TUCITATITAHBI
«Xumus» B pamkax peanusauuu OIIOII BO He nodnexxcum commenuio —
JTVCLUUIUIMHA OTHOCUTCS K 0a30BOM yacTu yuyeOHoro nukia — b1.

3. llpencraBnennsie B Ilporpamme yenu IUCUUILTUHBI COOMEEMCMBYHOM
tpeboBanmsim  DPI'OC BO wanpasnenus 13.03.02 DnextposHepreTvka u
ANEKTPOTEXHUKA .

4. B coorBerctBuu c I[lporpammoit 3a aucturummHod  3akperuieHo ()
OOIIEKYJIBbTYPHBIX KOMIICTCHIIMH, 2 o0O0ImenpodecCHOHAIBHBIX KOMIICTCHITHH.
JuctuninHa «Xumus» u npeacrasiennas [Ilporpamma cnocobna peanruzosams nx
B OOBSBIEHHBIX TpeOoBaHUsAX. JlOMOTHUTENbHAS KOMIIETCHIIUSI He B8bl3bleaem
COMHEHUSL B CBeTe Npo(PecCHOHANBbHON 3HAYMMOCTH U COOTBETCTBHS
COJICP)KaHUIO JUCIUTTAHBI « X MU,

5. Pezynomamut obyuenusn, npencraBieHnbie B [Iporpamme B KaTeropusix
3HATh, YMETh, BIAAETh coomeemcmayom cneupuKe U COIECPKAHUIO JUCIUTUTHHBI
U 0eMOHCMPUPYION 803MONCHOCHb TIONYUEHHUS 3asBJICHHBIX PE3YJIbTATOB

6. O0mast TpyA0EMKOCTh JUCHUIUIMHBI «XUMHS» COCTABIsET 4 3a4€THBIX
eauHuupbl (144 gaca).

7. Nudopmariuss 0 B3aMMOCBSI3M HW3Y4YaeMbIX JUCIUILUIMH W BOMPOCAM
UCKIIIOUCHUS JyONMpOBAaHUS B COACPKAHUU JUCHUIUIMH COOMBemcmayent
JIEUCTBUTEIBHOCTH. Juciurnraa  «XuMHS»  B3aUMOCBSI3aHA C  JIPYTUMH
mucrumimHamMu - OIIOIT BO wm YueGnoro mmana mo Hampasienuio 13.03.02

28



DNEKTPOIHEPreTUKAa W DJIEKTPOTEXHUKA W BO3MOXKHOCTh TyOINUpOBaHUS B
CoAEpKaHUU OTCYTCTBYET. [I0CKOJIbKY JUCHUIUIIMHA HE IIPEYyCMATPUBAET HAJINUNE
CHelUalbHBIX TpeOOBaHMI K BXOJHBIM 3HAHUSM, YMEHUSIM W KOMIIETCHIIMSIM
CTYAEHTA, XOTS MOXET SBITHCA NPEAIIECTBYIOIEN I CIEUUAIBHBIX, B TOM
yucie MNpoPEeCCHOHAIBHBIX JUCIUIUIMH, HUCHOJIB3YIOIMIMX 3HaHUS B 00JacTu

XUMUU B TNpoQecCHOHaTbHON JeATeNbHOCTH OakajgaBpa 1O JIaHHOMY
HaMpaBJICHUIO IOJATOTOBKH.
8. IlpencraBneHHas [Iporpamma HpeAaroaaraet UCIIONIb30BAHUE

COBPEMEHHBIX 00pa30BaTEIBHBIX TEXHOJOTHUN, HMCIOJIB3YEMbIE TPHU peaTu3aluu
pPa3IMUHBIX BUJIOB Yy4eOHOU paboThl. POpMbI 00pa30BATENBHBIX TEXHOJIOTUN
coomsemcmayom crienupuKe TUCITUILTAHBL.

9. IlporpamMma JOHUCHMIUIMHBI «XHUMHS»  TpEeArofiaracT 3aHATHS B
WHTEpPaKTUBHOU popMme.

10.Bugpl, comepkaHue H  TPYAOEMKOCTh CaMOCTOSATEIBHON  pabOThI
CTYJIEHTOB, TpejacTaBlieHHble B lIporpamme, coomeemcmeyiom TpeOOBaHUSAM K
MOJITOTOBKE BBIMYCKHUKOB, coaepxamumcsi Bo ®I'OC BO wnanpasnenus 13.03.02
DNEKTPOIHEPreTHKA U DIIEKTPOTEXHHUKA.

11.TIpencraBnenusie u onucanHbie B [Iporpamme dhopmbl mekyuyeli O1ieHKA
3HaHWi (ompoc, Kak B ¢dopMe OOCYXKIEHUs OTIEIbHBIX BOIIPOCOB, TaK U
BBICTYIUICHUS U Y4YacTHE B JUCKYCCHUSX, JUCIYTaX, KPYIJIbIX CTOJIaX, U POJIEBBIX
UTpax, ydyacTHe B KOJUIOKBHyMax, paboTa HajJ MOMAIIHUM 3agaHueM B (opme
pacueTHO-Tpaduyeckoid padoThl (B MpodhecCHOHAIIBHOM 007acTH) M ayIUTOPHBIX
3alaHusIX —  JJA0OpaTOpHbIE U KOHTPOJBbHBIE pabOTHl), COOMBEmCmeEyom
cneruprKe TUCIUTLIAHBI ¥ TPEOOBAHUAM K BBIITYCKHHUKAM.

dopMa TPOMEKYTOYHOTO KOHTPOJSI 3HAHUH CTYACHTOB, MPEAYCMOTPCHHAS
[Iporpammoii, ocymiectBisieTrcss B popMe 3adera, 4yTo coomeemcmeyenm 0a30BOU
gyactu  ydebnoro nwukima — bl ®I'OC BO  wnampaBnenus  13.03.02
DNEKTPOIHEPrETHKA U DIIEKTPOTEXHHUKA.

12.®opmbl  OIIEHKM ~ 3HaHWM, TpencraBieHHble B [Iporpamme,
coomeemcmagyom CIeUPUKe TUCIUTUTNHBI U TPEOOBAHUSIM K BBIITYCKHUKAM.

13.YuebHo-MeToquueckoe oOecreyeHne AUCIHHUILUIMHBI  TPEACTABICHO:
OCHOBHOW JHUTEpaTypord — 2 HMCTOYHMKA (0a30BbIN Y4EOHUWK), JOMOIHUTEIHHON
auTeparypoir — 3 HammeHoBaHus, HWHTepHET-pecypchl — 6 HMCTOYHUKOB H
coomeemcmgyem  TpeboBanusim ~ DOI'OC  BO  wnampaBnenuss  13.03.02
DIIEKTPOIHEPTETUKA U IIICKTPOTEXHUKA .

14. MaTtepuaabHO-TEXHUYECKOE  OOECleUeHHe  AUCHUIUIAHBI  «XHUMUS»
coomeemcmgyem crnenupuKe IUCHUIUIMHBI M O0ECNeYMBaeT UCIOJIb30BAHUE
COBPEMCHHBIX O0pa30BaTEIbHBIX, B TOM YHCIIC HWHTEPAKTUBHBIX METOOB
oOy4eHus.

15.MeToanueckue PEKOMEH AU CTyJECHTaM u METOINYECKUE
PEKOMEHIAIMY TIPETIOIaBaTEIISIM IO OPTaHU3aIK 00YYEHUS TI0 TUCIUTITNHE JAI0T
MPEICTaBIICHUE O CeUpUKe 00yUEHUS M0 JUCIUTUIMHE « XUMUSD».
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OBLIUE BbIBO/bI

Ha ocHoBaHuM mpoBeIEeHHON pEleH3UH MOXKHO ClIeNlaTh 3aKJIIOUYEHHE, YTO
XapakTep, CTPYKTypa U cojepkaHue padodeil mporpaMmbl AUCITUTUIMHBL « XUMHUS)
OIIOIT BO mno nanpasnenuto 13.03.02 DnexkTposHepreTvka U 3JNEKTPOTEXHUKA,
HaIPaBJICHHOCTH JJIEKTPOCHaOX)eHue (KBaM(uKanus BBITYCKHUKA - OakaiaBp),
pa3paboTaHHas JOIEHTOM Kadeapbl MaTepuayiioBeneHus u TM, KaHAUIATOM
TEXHUYECKUX HayK, JoueHToM CyBopoBoi A.A., COOTBETCTBYET TpeOOBaHUSIM
®I'OC BO, coBpeMEHHBIM TpeOOBAaHUSM SKOHOMHUKH, PhIHKA TPyAa M IO3BOJIAT
npu €€ peanu3alMd YCIEHO o0ecneynuTh (OPMHUPOBAHHE  3aSIBJICHHBIX
KOMITCTCHIU.

Penenzent: Crymkuna H.A., gomeHT kadeapsl dJIESKTPOCHAOKEHUS H
AIEKTPOTEXHUKU MMeHU akajgemuka N.A byasko ®I'bOY BO PI'AY-
MCXA umenu K.A. TumupsizeBa», TEXHUUYECKUX HAYK

« » 2023 r.
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YTBEPX/AIO:

N.o0. nupekTopa MHCTUTYTa MEJMOPaIINH,
BOJIHOTO XO3MCTBAa U CTPOUTEIHCTBA
nmenu A.H. KoctsikoBa 1. M. benun

“ ” 2022 .

JIucT akryanu3anuu padoded NporpaMMbl IUCIUATIIAHBI
b1.0.15 «XUMUS»

WHEKC 110 y4eOHOMY TIIIaHy, HANMEHOBaHHE
JUTSl IOJITOTOBKKM OaKaiaBpoB
Hampasnenue: 20.03.02 [Ipupomoo0ycTpoicTBO 1 BOIOMOJIB30BAHUE
Hampasnennoctu: MHxeHepHBIE CUCTEMbl BOJAOCHA0KEHUS, OOBOTHEHUS U
BOJIOOTBE/ICHUS, YTIPABJICHUE BOIHBIMU PECypcaMu U PUPOTOOXPAHHBIC
THAPOTEXHUUECKHIE COOPYKEHUS, DKCTIEPTH3a U YIIPaBICHUE 3eMETbHBIMHU
pecypcamu
dopma oOydeHus: O4Has
"o wagana moarorosku: 2021

Kype 1

Cemectp 1

B pabouyro mnporpammy BHOCATCS cleAyrolue wu3MeHeHus. Haszpanue
HampaBieHHOCTH «VIHXXKEHEepHbIE CHUCTEMBbl BOJOCHAOXEHUS, OOBOJHECHHUS U
BOJIOOTBE/ICHUS» M3MEHEHO Ha »l{udpoBuzarus WHKEHEPHOU CTPYKTYpPHI CUCTEM
BOJIOCHA0XEeHUs, 00BOTHEHUS U BOJOOTBEICHUS.

[Iporpamma akrtyanusupoBana st 2022 r. Hadana MOArOTOBKH.

Pa3zpabotunk: CyBopoBa. A.A., K.T.H., TOIEHT
( ®UO, yueHas cTeneHb, yIeHOE 3BaHHE) < » 2022r.

PabGouass mporpamMma mnepecMoTpeHa W oOJ00peHa  Ha 3acedaHuu Kadeapbl
MaTepHaIOBEICHNS U TEXHOJOTUHA MAITUHOCTPOCHUS

poTOKOJI No OT «_ » 2022r.

3aBenytomuii kadenpoit laimap C. M.

31



JIMCT aKkTyaJu3aluy NPUHAT HA XPaHEeHHe:
N.0. 3aBeayroniero BelmycKaromen kadeapoi
CEJILCKOXO3IHCTBEHHOI'O BOJJOCHAOKEHHS,
BOJIOOTBEJICHHUS HACOCOB M HACOCHBIX CTAHIUM

3aBeAyromuii BeITyCKaromiei kadeapoi
CEIBCKOXO03SIICTBEHHBIX MEJIMOPALUK,
JIECOBOJCTBA U 3€MJICYCTPOUCTBA

H.o. 3aBeyroniero BeIMycKaromiei kadenpoit
TUJPABIUKH, TUIPOJIOTUU U YIIPABICHUS
BOJIHBIMU peCypcamu

Amn M.C., K.T.H., TOIIEHT

«

»

2022r

Hy6enok H.H., akanemux PAH,

J.C.-X.H., Ipodeccop

«

»

[TepmunoB A.B., K.T.H., IOLIEHT

2022 r.

«

»

2022
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