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AHHOTANMSA
paboyeii nporpaMmmbl yueoHoii gucumianabl b1.6.22 «Xumusi»
JJIS1 MOATOTOBKHU 0aKaJIaBpa M0 HANPABJICHHUIO:
27.03.02 «YnpaBiieHHEe KA4eCTBOMY,
HANPABJICHHOCTb: «YTNpaBJIeHHE KA4e¢CTBOM B IIPOU3BOJACTBECHHO-
TEXHOJIOTMYECKHX CHCTEMax»
Ieab ocBoOeHusI AMCHUILTHHBI: (popMupoBaHue 0a30BBIX 3HAHUN O (DyHIAMEHTATh-
HBIX 3aKOHaX, 3aKOHOMEPHOCTSIX M OCHOBHBIX METOAaX (PH3UKO-XMMHUYECKON HAYKH,
YTO TO3BOJUT CTYJACHTAM CHCTEMATHU3UPOBATh 3HAHUSA BAXKHEUIIUX TEOPETUUYECKUX
00001IIeHNI XUMUH; TIIyOKE TMOHATH SBJICHUS MIPUPOJIBI, MEXaHU3Mbl XUMUYECKUX U
(U3UKO-XUMHYECKUX TIPOIECCOB, MPOTEKAIOIINX B MPUPOJIC M KUBBIX OpraHu3Max,
MPUHIUINBl XUMAYECKON TEXHOJOTUM U MyTH MOAU(DUKAIIUHA CYIIECTBYIOIINX TEXHO-
JIOTUH C y4€TOM TpeOOBaHUI OXpaHbl OKPYKAIOIIEH CpEebl.
MecTo qucuunjiuHbl B ydeOHOM miaHe: nuki b1, 6a3oBas 4yacTh, JuCHUIUIMHA OC-
BAMBAETCA BO 2 CEMECTPE.
TpeOoBanusi k pe3yJibTATaM OCBOCHHUSI TUCHMILIMHBI: B PE3yJIbTAaTE OCBOCHUS
JTUCHMIUIMHBI popmupyrorcs cieayromue kommnereHuu: OK-7, T1K-1, ITK-3.
Kpartkoe conepxkanne IMCHUIVIMHBI: CTPOCHHE aTOMa W BEILIECTBA, OCHOBHBIC 3a-
KOHBI XUMUH, 001I[Me 3aKOHOMEPHOCTH XUMUYECKUX MPOIIECCOB, PACTBOPHI, CIIOCOOBI
BBIPAKEHHUS COCTaBa PaCTBOPOB, XMMHUYECKasi KUHETHUKA U paBHOBECHE, XUMUYECKAs
TEPMOJMHAMUKA, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOIECCHI, JJIEKTPOXHUMHUYEC-
CKHE MPOIIECCHI.
OO0mas TPy10eMKOCTh TUCUMILUIUHBI: 4 3a4. ef1. (144 yaca).
IIpome:kyTOYHBIA KOHTPOJIb M0 JUCHUILJIMHE: 3a4ET C OLCHKOM.

1. Ilesb 0CBOCHMS JMCIUIITTUHBI

[lenb 0OCBOEHUS AMCUUILIMHBI — TOJYyYEHUE 3HAHUN 1O XUMHUHU, 00eCTIeunBao-
1€l OCHOBY MOJTrOTOBKM OakajaBpa, IOCTATOYHOM JUIsl pelIeHUs TPOU3BOCTBEHHO-
TEXHOJIOTUYECKUX, OPraHU3alMOHHO-YIIPABICHYECKUX, HAYYHO-UCCIEA0BATEIbCKUX
U IIPOCKTHBIX 3a7a4, B TOM YHUCJIE 10 CO3IaHUI0 BELIECTB U MAaTEpHUAJIOB C 3aJaHHbI-
MU CBOWCTBaMH.

3agayamMu JUCUUILUIVHBI SBIISIIOTCS:

- O3HAKOMHTH CTYJIEHTOB C OCHOBHBIMHU MOJIOKEHUSIMU OOILlEeH, HEopraHuve-
CKOM XMMHH, AHATTMTUYECKON XUMHH, U (PU3NYECKON U OPTaHUYECKOM XUMUU;

- Hay4YuTb CTYACHTOB IOJIb30BATHCA U1 KOHKPETHBIX LIEJIEM TeMHU 3HAHWUSIMU,
KOTOpbIE OHHM MPUOOPETAIOT B XO/1€ U3yUeHUs (PYHIAMEHTAIbHBIX HAyK, APYrHX 00-
nienpodeccuOHaIbHBIX U CHIEHUATbHBIX AUCIUIUINH;

- TIOBBICUTH YPOBEHb MPOPECCUOHAIBHOM KOMIETEHTHOCTH CTYIEHTOB IO-
CPEACTBOM YCTaHOBJICHHsI CUCTEMBI MEXIIPEAMETHBIX CBI3E€U COIEpKaHUsA Kypca C
coJiep>KaHuEM NPOPUIUPYIOMUX AUCHUTUIHH.

2. MecTo TMCHMILTAHBI B Y4eOHOM Tpoiiecce

JucrunmHa «Xumus» BKIIoueHa B oOsi3arenbHbll niepedenb @I'OC BO, B mukn
TUCHMIUIMH 0a30Boil uyacTu. Peanmzamus B nucuuiuinHe «XuMus» TpeOOBaHUMN
dI'OC BO, OIIOIT BO ocymiecTBisieTCsi B COOTBETCTBUU ¢ YUYEOHBIM IIJIAHOM TI0
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Hanpasienuto 27.03.02 «YnpaBiaeHne KaueCTBOM», HAIIPABICHHOCTh. «YIIpaBJICHUE
KaueCTBOM B IMPOU3BOACTBEHHO-TEXHOJIOTMUYECKUX CUCTEMAX).

Pabouas IIporpaMma JUCHUIIIINHBI «XUMH» HJIs1 THBAJIMAOB U JIWI C OT'paHH-
YCHHBIMHU BO3MOKHOCTAMHU 300POBbA p8,3pa6aTBIBaI-OTCH HWHAWBUAYAJIIBHO C Y4YCTOM
0COOCHHOCTEM HCI/IXO(bI/IBI/IIIeCKOI“O pa3BUTHUA, MHANBHUAYAJIbHBIX BO3MOKHOCTEH M
COCTOAHMA 300POBbS TAKHUX 06yqa10umxc;1.

3. IlepeyeHb TIUIAHMPYEMBIX PpPe3yJabTATOB O00y4YeHMs] 10 JAUCHHUILINHE,
COOTHECEHHBIX € IUVIAHHPYEMBIMHU pPe3yJbTATaAMH OCBOCHHS 00pa3oBaTe/IbHOM
NPOrpaMMBsl

W3ydenne naHHOW y4eOHOM AMCUMIUIMHBI HANpaBlIEHO Ha (OPMUPOBAHUE Y
00y4Jaromuxcsi KOMIIETCHIIUH, TPeACTaBIECHHbBIX B Ta0uIe 1.



Taomuna 1

TpeGoBanus K pe3yJibTaTaM OCBOCHHS Y4eOHOM JUCIUIIIIMHBI

Ne Nunexc Conepxxanue B pesynbTaTe n3ydenust ydeOHOU JUCIUIUIMHBI 00YYaIomuecs JOJIKHBI:
KOMIIE- KOMIIETCHIIUU
n/m . 3HaTh YMETh BJIAJIETh
TEHIUU (nnm e€ yacTn)
1 2 3 4 3)
1 OK-7 |cnocoOGHOCTBIO K caMOopraHu3a-|0a3oBble  IOJ0Xke-| 00001IaTh, aHAIU3UPOBATh U |- CIIOCOOHOCTBIO MPEACTABUTH aJCK-
M ¥ caM00Opa30BaHUIoO; HHUS Pa3/ielioB XU- | BOCTIPUHUMATh UH(OpMa- | BaTHYI0O COBPEMEHHOMY YPOBHIO 3Ha-
MW, OCHOBHBIC | [IMI0, CTaBHUTh LIEIb U OINpe- HUM HaydyHYI0 KapTHHY MHpa Ha Oc-
XAMHYECKUE TCOPHH | IENATh BBIOOP MyTeH €€ J0C-|HOBE 3HAHWS OCHOBHBIX IOJIOKEHUH
M 3aKOHBI, XUMHUYe- | THKECHUS 3aKOHOB W METOJOB €CTECTBEHHBIX
CKyI0O  TEpMHHOJO- HayK;
THIO. -CIIOCOOHOCTBIO  JIEMOHCTPHUPOBATH
0a30Bble 3HAHHUA B OOJACTH ECTECT-
BEHHO-HAyYHBIX JUCIUIUINH U TOTOB-
HOCTBIO HCIIOJIb30BaTh OCHOBHBIE 3a-
KOHBI XMMHH, B YACTHOCTH, B TIpodec-
CHOHAJIBHOM JIeSTEIbHOCTH.
2 [1K-1 Cr1ocoOHOCTE AHAJIIN3UPOBATH CO- HAaYYHO-TCXHUYCCKYIO | ITIOJIb30BATHCA I/IHq)OpMaI_II/IOH— CUCTCMATUYCCKUM N3YUCHUCM HAYyUHO-

CTOSTHUE U TMHAMHUKY OOBEKTOB JIes-
TEJIBbHOCTH C MCIOJb30BAaHUEM He-
00XOIMMBIX METOJIOB U CPEJICTB
aHanmmza

nH(popmMalnio, oTeye-
CTBEHHOTO U 3apy-
OEKHOTO OIBbITA IO
COOTBETCTBYIOILIEMY
poduITI0 MOArOTOB-
KU

HO-IIOMCKOBBIMH CHUCTEMaMHU,
HCIOJIb30BaTh METOIBI ITPOBE-
JACHUA HAYUYHBIX I/ICCJ'IC)IOBaHI/II\/II,
000CHOBAaHHO BBIOUPATH U TIPH-
MCHATH MOACIN U METOIbI NC-
CJIETOBAHMS TEXHOJIOTUIECKUX
MIPOIIECCOB M 00OPYAOBAHUS

TEXHUYECKON MH(POPMAIINH, OTEYECTBEH-
HOTO U 3apyO0€KHOTO OTBITA IO COOTBET-
CTBYIOIIEMY TPODHITIO TOATOTOBKH




I1K-3

CIIOCOOHOCTBIO NPUMEHSATH 3HAaHHE
cBOeH mpodeccnoHaNbHOM es-
TENBHOCTH, UX XapaKTEPUCTHKH
(Moznenu), XapaKTEpUCTUKU METO-
JIOB, CPEJICTB, TEXHOJIOTHHU aJITOPHT-
MOB PEIICHUS ITHX 3a/1a4

-TEOPETUYECKHE OC-
HOBbI XUMHUYCCKUX U
(U3UKO-XUMHYECKUX
METOJIOB aHaJIH3a,
HEOOXOJMMBIX IS
npodeccrnoHabHOM
JEATEIbHOCTH;

- mpaBuJjIa Oe3omac-
HOU paboTHI B XUMH-
YyecKux Jlaboparopu-
SX.

- BBIOMpPATh METO]] aHAJIU3a JUIs
pelIeHUs] KOHKPETHOM aHaIUTH-
YECKOU MPOoOJIEMBI;

- UCTOJIb30BaTh OCHOBHBIE Me-
TOABI XUMUYECKOTO UCCIIEI0BA-
HUSI XUMAYECKUX COCIMHECHMUI;
- IPUMEHSATH (PUNKO-
XUMUYECKUE METObI JUIsl KOH-
TPOJIMPOBAHUS TEXHOJOTUYE-
CKHX ITPOLIECCOB,

- UHCTPYMEHTAPHEM JJIsl PEIICHUS XUMU-
YECKHX 3a/1ay B CBOEH MPEeIMETHOU 00-
JacTu;

- CHOCO6HOCTBIO IMPUMCHSATH MCTOABI Ma-
TEMAaTUYECKOTO aHaIM3a U MOJICIINPOBa-
HUSI, TEOPETUYECKOTO U IKCIICPUMEH-
TAJILHOTO MCCIICOBAHUS, OCHOBHBIMHU
HaBBIKAMU pabOTHl B XUMHUECKOM J1a00-
paTopuu, a TaKKe IPUMEHSTh OJY4YeH-
HBIC 3HAHWA, YMCHUS U HABBIKU B IIpaK-
THUKE CEITbCKOXO03SIICTBEHHOT'O TIPOU3BO/I-
CTBa;




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIIMHBI

4.1 PacnipeneJieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM padoT

BO 2-0M ceMecTpe

OO6mast Tpy10EMKOCTh JUCHUIUIMHBI cocTaBisieT 4 3au.en. (144 yaca), ux pacnpee-
JICHHE 110 BUIaM paboT B ceMecTpe MPEACTaBICHO B Ta0uIe 2.

Tabmuma 2

Pacnpenesienue TPy10€MKOCTH IMCUMILUIMHBI 10 BHAaM padoT B cemecTpe No 2

TpynoémkocTb

Bux yueOHoi1 padoThl qac. Cemecrp Ne2

OO0masi TpyA0éMKOCTb JUCIUTUINHBI TI0 y4eOHOMY 144 144
TUTaHy
1. KontakTHas pabora: 48,35 48,35
AyauTtopHas padorta 48,35 48,35
8 MOM uucie:
nexyuu (J1) 16 16
nabopamopusie pabomwi (JIP) 32 32
KOHMAKMHAsL paboma Ha NPOMeiNCymo4HoOM KOHMPO-
ne (KPA) 0,35 0,35
2. CamocrosiTtesnbHas padora (CPC) 95,65 95,65
camocmosmenvbHoe uzyienue pazoenos, CAmMono02o-
moeKa (npopabomxa u noemopenue 1eKYuoHHO20
mamepuana u Mmamepuaia y4eOHuKos8 u yueoHvlx no- 76,65 76,65
CcoOUl, BLINOIHEHUE PACUeMHbIX pabOm, NO020MOBKA
K 1a00pamopHuiM 3aHAMUSIM, mecmam U m.o.)
Konmponvnas paboma (noocomoexa) 10 10
IloaroroBka K 3adery 9 9
By mpoMexyTo4YHOro KOHTPOJIA: 3ayeT C OLEHKON

4.2. Conep:kaHue TUCITATIIMHBI

Tabmuma 3
TemaTuyeckuil IJIaH y4eOHOM IUCHUIIINHBI
AyauropHasi
HaumeHoBaHue pa3iesioB U TeM BHeayauTopHas
AMCIATITAH Beero padora padora CP
JI JIP | IIKP
Paznen 1. OcHOBHBIE TTOHSITHUS U 12 9 5 4
3aKOHbI XUMUHU.
Paznen 2. JlucnepcHbIE CHUCTEMBL.
Boma. Xwumuueckue peakuuu B
BOJHBIX pacTBopax. Jluccounanus 29 5 10 10
anekTposuToB, pH wu ruaponus
COJIEH.
Paznen 3. OCHOBBI XMMHUYECKOM 14 2 4 8




HaumeHnoBaHue pa3aesioB ¥ TeM
AMCUMILIMH

Bcero

AyauTopHasi

padora

JI

JIP

IHKP

BueayauropHasn
padora CP

KUHETUKUA. XUMHUYECKOE
paBHOBECHE.

Pa3xen 4. OCHOBBI XUMUYECKOU
TEPMOUHAMUKHU. TepMOXUMUSL.

12,6

8,65

Pasznen 5. OkuciurensHo-
BOCCTAHOBHUTEJIbHBIC PEAKIIUH.

10

Paznen 6. OCHOBBI AIEKTPOXUMHUMU.
DiekTpoaHbie Tponecchl. ['anbBa-
HUYECKHE DJIEMEHTBI. JIEKTPOJIU3
COJICH.

12

Paznen 7. Koppo3us meTamios.
MeTtobl 3a1IUTHl OT KOPPO3HH.

12

Paznen 8. [lepuoanueckuii 3aK0H U
NepUoANYECKasi CUCTEMA
XUMHUYECKHUX 3JIEMEHTOB
J.1.Menneneena.

Paznen 9. Ctpoenue atoma u
XUMUYECKas CBSI3b.

Paznen 10. OcHOBBI OpraHUYECKON
XUMHHU. XUMUS
BBICOKOMOJICKYJISIPHBIX
COECIUHEHUN.

10

10

Pasgen 11. Xumnueckas
UJCHTU(PUKAIMS U aHATIU3 BEIIECTB
(OCHOBBI AaHAITUTHYECKON XUMUH)

10

KonrakTHas padora Ha
npoMexyTouHoM KoHTpoJie (KPA)

0,35

0,35

Bcero 3a cemecTp

125

16

32

76,65

KourpoJubHas padora

10

10

IToaroroBka k 3a4ery

HToro no nucuuninHe

144

16

32

0,35

95,65

Pa3znes 1. OcHOBHBbIE MOHATHA U 3AKOHbBI XUMMH.

[Ipeamer xumun. Ponb xumum B coBpeMeHHOM oOmiecTBe. OCHOBHBIE TIPE-
CTaBJICHUS O CTPOCHHUH BEIECTBA (aTOM, MOJIEKyJa, MOH, PaJuKall, KOHACHCUPOBaH-
HOE COCTOSIHME BEIIECTBA, MOJIEKYJIsipHas (opmyna, 3iaeMeHT, uzoromn). Komuecr-
BCHHBIE XapaKTCPUCTHUKH BelecTBa (YIIepoAHas ¢IMHMIIA, aTOMHAs U MOJICKYJIIpHast
Macca, MOJIb, 9KBHBAJICHT, MOJIb-OKBUBaJICHT). OCHOBHBIC XUMHYECKUE TCOPUHU H 3a-
KOHBI (ATOMHO-MOJIEKYJIIPHOE YUCHHE, dJICKTPOMAarHUTHAS TEOPHs, 3aKOHBI COXpaHe-
HUSI MacChl, YHEPTHH, JICKTPHUUECKOTO 3apsija, 3aKOH MOCTOSIHCTBA COCTaBa, MEPHO-
JTUYECKHI 3aKOH, 3aKOH SKBUBAJICHTOB).




Paznen 2. lucnepcHblie cucrtembl. Boga. Xummnyeckue peakuu B BOAHbIX

pacrBopax. Jlucconuauus 3jeKTpoauToB, pH u ruapous coJiei.

PactBopbl. CiocoObI BBIpaKEHUSI KOHIICHTPALIMA PACTBOPOB. XUMUUYECKHUE pe-
aKIUM B BOJHBIX PACTBOpPAX (IMCCOIMAIUS BOJbBI, TUCCOIUAIUS IIIEKTPOIUTOB, TH/I-
ponu3 coneit). Teopust snekTposmTHUeckoi maucconuanuu C. Appenuyca. Kinaccu-
dbuKalus 3JIEKTPOIUTOB, UX KOJIMYECTBEHHbIE XapaKTEPUCTUKU (MOHHOE MPOU3BEe-
Hue Bojabl, pH, pOH, crenens u KoOHCTaHTa auccouuanuiv). MeToabl onpeeneHus
pH. 3akoHn pazbaBnenusa B. OctBanbaa. Tumel rugpoausa: mo KaTHOHY, aHHOHY, Ka-
TUOHY U QHUOHY, CTENEHb U KOHCTaHTa TMAPOIN3a, IPUMEHEHUE PEaKLM TUAPOIHU-
3a. Peakumm ocaxJeHHs, NPOU3BEACHHE PACTBOPUMOCTH. DPUZNKO-XUMHUYECKHE
CBOMCTBa pacTBOPOB (KUIICHHE, 3aMep3aHue, 0CMOC). 3aKOHbI Payisi, ocCMOTHYECKHIA
3akoH Bant-I'odda.

Paznen 3. OCHOBBI XUMHYECKOM KHHETHKUA. XHMHYECKOe paBHOBeCHe.

Xumnueckass kuHeTuka. [loHaTHEe MeXaHU3Ma XMMUYECKON peakiuu (aKTUBHU-
POBAaHHBIM KOMILIEKC, MOJIEKYJISIPHOCTh PEAKIUU, JIUMUTUPYIOIIAsl CTaAus, SHEPruUs
aKkTuBaluu). I'oMoreHHble U rereporeHHble peakuuu. CKOpOCTh XMMHYECKON peak-
[[MU, 3aBUCUMOCTb €€ OT pazNu4HbIX (PaKTOpOB (MPUPOJBI PEarupyIOIIUX BEIIECTB,
IUIOIA/IM TOBEPXHOCTH paszena (a3, KOHIEHTPALMH Pearupyrolux BELIeCTB, TEM-
nepaTypbl, MPUCYTCTBUSL KaTalu3aTopa). 3aKOH JEHCTBYIONIUX Macc, mpaBmio S.
Bant-I'odda, ypaBuenune C. Appernuyca. Xumudeckoe paBHoBecue. [loHsTHE XUMU-
YECKOI'0 PaBHOBECHUS, KOHCTAHTa PaBHOBECHS, YACTHBIE CIIydal KOHCTAaHThl XUMUYeE-
CKOTrO paBHOBECHS (KOHCTAHTBI UCCOLMALMHU, TUAPOIN3a, HECTOUKOCTH KOMILJIEKC-
HOTO MOHA). CBSI3b KOHCTAHThl XMMHUYECKOIO PABHOBECHUSI C TEPMOAMHAMUYECKUMU
noTeHanamMu. CrocoObl CMELIEHUsI XUMHUYECKOro paBHoBecHs (mpuHuun A. Jle
[Tarense). CriocoObl CMENIEHHUs] XUMUYECKOT0 PABHOBECHS B BOJIHBIX PACTBOPAX.

Pasznes 4. OcHOBBI XMMHUYECKOM TepMOAMHAMUKH. Tepmoxummus.

TepmoaunaMmuyeckre MOTEHIMANBI (TEMIEpaTypa, BHYTPEHHISI SHEPTHsI, 1aB-
JeHue, 00bEM, paboTa, FSHTAIBINS, SHTPOIHS, N300apPHO-U30TEPMUUYECKUIA TTOTEHITU-
an, unu sHeprus Y. ['n66ca, H30XOpHO-U30TEPMUYECKUN TOTEHITMAN, Wi SHeprus I
['enbmromnbia). [lonstue sHTampnuu oOpa3zoBaHusa. 1| U 2 3aKOHBI TEPMOIUHAMUKH.
CnenctBus 1 3akona TepmonuHamuku (3akoHbl U. I'ecca, A. JlaByasne-I1. Jlamnaca).
[IpaBuiia pacuéra TepMOJIMHAMUYECKUX MOTEHIMAI0B. Kpureprun camonpou3BOIbHO-
ro NPOTEKaHUs XUMUYECKUX peakuuid. [ [pumMeHenre MeToqoB XMMHYECKON TEPMOU-
HaMUKH. XUMUYECKUE OCHOBBI pa0OThI JBUTATENIEH BHYTPEHHETO CrOPAHUSI.

Pazgea 5. OKucauTe/IbHO-BOCCTAHOBUTE/IbHBIEC PEAKIUM.

[Tonsitue OBP, cTenenn OKUCIEHUSA, OKUCIUTENA, BoccTaHoBUTENA. [IpaBuma
pacuéra crenenn  okucieHus. [lopsanok 3anucu ypaBHeHus OBP. Pacuér skBuBa-
JIEHTOB  OKHUCIUTENsl U BoccTaHoBUTend. Kiaccudukanus  OKUCIMTENIbHO-
BOCCTAHOBUTENbHBIX peakuuii Kiaccudukanus OKUCIUTENbHO-BOCCTAHOBUTEIbHBIX
peakuuil. [ I[puMeHeHre OKUCINTENTRHO-BOCCTAHOBUTEIIBHBIX PEAKIINM.

Pa3znes 6. OCHOBBI 3JIEKTPOXUMHHU. JJIEKTPOAHbIE MIPOLECCHI.
I'anbBaHUYeCKHE 3JIEMEHTBI. DJIEKTPOJIM3 COJI€eil.

DJIEKTPOMAarHUTHBIC SIBICHUSI B TIPUPOJIHBIX U UCKYCCTBEHHBIX CUCTeMaX. Bu-
Jbl MPOBOHUKOB. KoHTakTHAs pazHoCTh moTeHIManoB. [Ipunuun paboTsl rajasBaHu-
yeckoro anemeHTa. Cxema rajibBaHUYECKOro anieMeHTa. YpaBHenne HepHcera. bata-
pEeU rajbBaHUYECKUX 3JIEMEHTOB, IMOCIEAOBATEIBLHOE U MAPAIUIENBHOE COEAUHEHUE
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raJlbBaHU4EeCKUX AIeMEeHTOB. OcoOble TUIBI TajlbBAHUUYECKUX 3JeMeHTOB (JlaHuens-
SxoOu, BogopoaHbIi, JIekaHIe, KOHIEHTPAIMOHHBINA, TOIUIUBHBIN, aKKyMYJISITOD).
OOpatuMble TaIbBAHUYECKUE AIEMEHTHI (AaKKyMyJsTOpbl). KucIoTHBIE U HIENOYHbIC
aKKyMYJISITOPBI, IPUHIUI UX pa0OThl U CpPaBHUTENIbHAS XapaKTEPUCTHKA. DIEKTPO-
u3. OCHOBHBIE THIBI PEAKIMU DJIEKTPOsH3a (IIEKTPOJIU3 PACTBOPOB M PACILIABOB,
AJEKTPOJIN3 C PACTBOPUMBIM M HEPACTBOPUMBIM aHO/0M). [IpaBuna 3anucu ypaBHe-
HUIl peakiui, MPOTEKAIOIMIMNX MpH AekTponn3ze. OO0OMIEHHBIN 3aKOH 3JIEKTPOIN3a
M. dapazes. XapakKTepUCTHKHU JIEKTpoJn3a (KprBasi pas3iioKEHUs, BBIXOJ IO TOKY,
KOJINYECTBO 3aTPaueHHON SHEPTHUH).

Pasznea 7. Koppo3us MeTa/iios.

[IprumHBI ¥ 3aKOHOMEPHOCTHU Pa3pylIeHUsT KOHCTPYKIHOHHBIX MaT€pUAJIOB B
npolecce KCIUTyaTaui. Buabl koppo3nn METamioB (XMMHAYECKAs], FIEKTPOXUMHUYE-
CKas, AJIeKTpHuYecKas, Ouonoruueckas). TeopeTuueckue OCHOBBI 3alIUThl METAIIOB
0T Koppo3uu. OCHOBHBIE METO/BI 3AIIUTHl METAJUIOB OT KOPPO3HH, IPUMEHSIEMBIE B
CEJIbCKOXO3SIICTBEHHOM IIPOM3BOJCTBE. 3aluTa OT Pa3pyLICHHs HEMETAJUINYECKHUX
KOHCTPYKIIMOHHBIX MAaTEPHUAJIOB.

Pa3znen 8. Ileproanyecknii 3aKOH U EPUOANYECKASI CHCTEMAa XUMHYECKHUX

nemeHToB /I.M.Menpaeseena.

ITepunonnueckuii 3axkoH J[. 1. MenneneeBa. @usnueckuid cMbici 3akoHa. Co-
BpeMeHHasg (OpPMYJIUPOBKA MEPUOANYECKOro 3akoHa. CTpyKTypa MEepUOaAUYECKOM
cucremsl /.M. MeHnneneeBa. XapakTepucTUKa 3JIEMEHTOB B 3aBUCHMOCTH OT IOJIO-
JKEHUSI B MEPUOINYECKON cucTeMe. PU3NYECKU CMBICH MOPSAIKOBOIO HOMEpA JJie-
MEHTOB. MI3MEHEHNE CBOWCTB 3JIEMEHTOB B IIEPUOAAX U TPYNIIAX C YBEIUYEHUEM I10-
PSAAKOBOTO HOMEPA.

Pa3nen 9. CtpoeHune aToma M XUMH4YECKAS CBA3b.

CoBpeMEHHBIE NPEICTABICHUS O CTPOCHUH aroMa. YpasHeHue J. llIpenunrepa.
KBanToBsie uncna. [loHstre 00 aTOMHBIX U MOJEKYJSIpHBIX opOuTansx. Uatepnpe-
tanus y-GyHkuud. [[puHIMn HauMeHbIled YHEPTUU U CJIEICTBUS U3 HEro (TPUHIIMIT
3anpera B. Ilaynu, npaBuna @. Xynga u B.M. KiieukoBckoro). DJIEKTPOHHbIE U
NEKTPOHHO-Tpaduueckre (GopMyinbl. SBJIeHHE THOPUAU3AIMU U TUIBI THOpUIN3A-
nuu. COBpEMEHHBIE TPEACTABICHUS O IPUPOAEC XUMUYECKOHN CBS3H. MeTo BajeHT-
HBIX CBsi3ed. TUIBI XUMHUYECKUX CBs3ed (KOBAJCHTHAs HEMOJIApHAs | IMOJspHas,
JOHOPHO-AaKIENTOPHAsl, MOHHAS, MeTajuinuecKas). MexMONIEeKyJIIpHOEe B3auMOJACH-
cTBUE (BOAOpOAHAs CBs3b, cUibl S1. Ban-nep-Bansca). CtpoeHue cocTosiHUuE BEIIECT-
Ba B ra3000pa3HOM, >KMJIKOM U TBEPAOM cocTosiHMM. CBOMCTBa BEILIECTB C pa3iny-
HBIMU TUIIAMHA XUMHUYECKOU CBsI3U. Da30BbIE COCTOSAHUS U NIEPEXObI. AJIOTPOIHUS U
noIMMOPHU3M.

Pasznes 10. OcHOBBI OPraHu4ecKoil XuMHH.
XHMMHUS BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI.

[Ipenmer opraHuyeckod XUMHH. Teopuss XMMHYECKOTO CTPOCHUS OpraHuYe-
ckux coenuHeHnit A.M. bytnepoBa. DIeKTpOHHBIE MPEICTABICHUS B OPraHUYECKOM
xuMuM. Terpasgpudeckas MOAEIb aToMa yriepoja. SIBieHue u30Mepunu OpraHuye-
CKHX COequHEHHU. SIBreHre romonorud. OyHKIIMOHANIbHBIE (XapaKTEPUCTUUECKUE)
rpynnsl. Homenknatypa oprannueckux coeaunenuil. Kimaccuduxaryss opraHnyeckux
coeMHEHNN. BBICOKOMOIIEKYIIIpHBIE COeqMHEHNs. MOHOMED, ONMIOMep, MOJIMMED.
Knaccudukanusa nonmumepoB. MeToibl MOTyYEHUS MOTUMEPOB: PEAKIIMU MOJTUMEPU-
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3allMd U MOJIMKOHJeHCAUuU. OCHOBHBIE MPEACTABUTENIN MOJUMEPU3ALUOHHBIX U TO-
JMKOHJEHCAIIMOHHBIX MoJMMepoB. CTpoeHne noaumepoB. Duzndeckue U XuMHu4e-
CKME CBOMCTBa MOJUMEPOB. OCHOBHBIC THUIBI XMMHUYECKUX MPEBPAIICHUN TMOJHUMeE-
poB. Ctrapenue u crabunuzanus nojauMepos. [lnactudukaropsl, HanmoaauTeau. bruo-
MOJIMMEPBI: HATYpaJdbHBIN KaydyK, KpaxmaJ, ILeJlIroio3a, 0eaku. OcoOeHHOCTH XH-
MHYECKOTO CTPOCHUS. XHMMHUYECKHUE NPEBPAIICHUSA XapaKTEPHBIE JI HPUPOJHBIX
MTOJIMMEPOB.
Paznen 11.XumMn4yeckasi uieHTH(PUKANMUS U AHAJIU3 Bel[eCTB
(0OCHOBBI AHAJIUTHYECKOW XUMHUM)

OCHOBBI AHAUTUTHUYECKON XUMUU U (U3UKO-XUMHUYECKUX METOJI0OB aHAJIN3a: Me-
TOJBI SJIEMEHTHOTO, MOJICKYJIIPHOTO, ()a30BOTO aHAIM3a; KAYeCTBCHHBIN aHAN3; Me-
TOJIbI PA3JECICHNS] U KOHIEHTPUPOBAHUS BEIIECTB; METOAbBI KOJIMYECTBEHHOIO aHAIU-
32 (TUTpUMETpUsSA, TPAaBUMETpHUA); (PU3HKO-XMMHUECKHME METOJbl aHajau3a, paluo-
HaJIbHBINA BBIOOP crocoOa perieHrs KOHKPETHOM aHaJUTHYeCKOM 3a/iaud, B YaCTHO-
CTH, ONIPEJCIICHUE MUKPOIIPUMECEHN B Ta30BbIX, KUJKUX U TBEPABIX CMECSX.

4.3 Jlexknuu u J1abopaTopHbIe 3aHATHUS

Tabmuia 4
Copep:xanue JIeKIUii /JIa00PATOPHOT0 NMPAKTHKYMA U KOHTPOJIbHbIE
MepONnpusiTHsI
dopmupye Buna
N Mble KOHTpoJb | KoJ-
Ne Ne 1 Ha3BaHUe JIEKIIMH U
Ne pazgena o KOMIICTEeH HOI'O BO
n/n JIa0OpATOPHBIX 3aHATHI
11070} MepoIpu | YacoB
SITHSI
1. Pa3znen 1. OcHOBHBIE MOHATHSA M 3AKOHDBI 8
xumuu. Kiaccbl HeopraHu4eckKux coeau-
HEHMH.
Tewma 1. Jlexmmsa Ne 1 OK-7, 2
OcHoBHBIE | OCHOBHBIE ITOHITHUS U 3aKOHBI [1K-1,
3aKOHBI XUMHH I1K-3
XUMHH. JlabopaTtopnast pabota Ne 1. OK-7, Tectupo- 2
Knaccel BBoanoe 3aHsTHE, MpaBuia [1K-1, BaHUEC
HEOPraHu- | paboOTHl B XUMHYECKOM 1a00- I1K-3 (Tect 1)
YEeCKHUX CO- | patopuu. Kimaccel Heopranu-
CIMHCHUM | YECKUX COCIUHEHUH.
JlaGoparopuas padora No 2. OK-7, Tectupo- 4
OnpeneneHue SKBUBAJICHTA [1K-1, BaHUE,
MeTaJlIa. [1K-3 (Tect 2)
MpoBepKa
OoT4YeTa 1o
1a0b. pa-
oote
2. Pa3nea 2. lucnepcubie cucreMsl. Boga. 12
XUMUYECKHE PEAKIIUH B BOJAHBIX PACTBOPAX.
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dopmupye Bun
. Mble KOHTpoJb | KoJ-
Ne Ne y Ha3BaHUe JIEKIUHN U
Ne pa3znena . KOMIIeTeH HOT0 BO
n/n JIa0OpaTOPHBIX 3aHATHI
1107071 MepoINpH | YacoB
ATHUS
Jucconnanums 35ekTpoanTos, pH n
TUAPOIIU3 COJIEN.
Tema Jlekiuss Ne 2. Xumwuueckue 2
(PacTBOpEI. | peakiuy B BOJHBIX pPacTBOpaXx.
Bunel kon- | JlabopatopHast pabGorta No3. OK-7, Tectupo- 2
LIEHTpaluii. | PacTBopbl. [1K-1, BaHHE
pH, rumpo- I1K-3 (tect 3)
M3 coJel ) IpOBEpKa
oT4eTa 1o
nab. pa-
oote
JlaGoparopHas padota Ne 4. OK-7, Tectupo- 4
JKécTtkocTh BOIBI. [1K-1, BaHUeE
[1K-3 (tect 4)
KonTp.
pabora.l
JlabopaTtopHas pabota Ne 5. OK-7, Tectupo- 2
OrnpenesieHue BOIOPOIHOTO IK-1, BaHUE
noka3zarest (pH). [1K-3 (Tect 5)
MpoBEpKa
oT4YeTa Mo
nab. pa-
oote
JlaGopartopHas padota Ne 6. OK-7, poBepKa 2
I'maponus conen. [1K-1, OTYEeTa 10
[1K-3 1a0b. pa-
oote
3. Pa3nen 3. OCHOBBI XUMHUECKOW KUHETHKHU. 6
XUMUYECKOE paBHOBECHE.
Tema Jlexmmsa Ne 3. OK-7, 2
(Xumuue- | KuHernka XMMHUYECKHX peak- [1K-1,
CKas KHHEe- | Ihi. XUMHUYECKOE PABHOBECHUE I1K-3
THUKA
paBHOBecue | JlabopaTopHas padora Ne 7. OK-7, Tectupo- 4
B rOMOreH- | KuHetnka XMMUYECKHX peak- [1K-1, BaHUE
HBIX CHC- 1. I1K-3 (Tect 6)
TeMax) IpOBepKa
oT4eTa mno
71ab. pa-
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dopmupye Bun
. Mble KOHTpoJb | KoJ-
Ne Ne y Ha3BaHUe JIEKIUHN U
Ne pazgesa . KOMIIETeH HOT'0 BO
n/n JIa0OpaTOPHBIX 3aHATHI
110701 MEpOIpH | YaCOB
SATUSA
oote
Kontp.
pabora.2
4. Pa3znea 4. OCHOBBI XUMHUYECKON TEPMOIU- 4
HaMHKHU. TepMOXUMUSL.
Tema Jlexuusg Ne 4. OCHOBBI XUMHU- OK-7, 2
DHEpreTru- | 4eCKOM TEPMOJIMHAMUKH. [1K-1,
Ka xumuue- | Tepmoxumus [1K-3
CKHX IpO-
LIECCOB Jlaboparopnas pabota Ne 8. OK-7, TecTtupo- 2
DHepreTuka XMMHYECKHUX IK-1, BaHUE
mporeccoB. TepMoXuMust [1K-3 (tect 7)
d. Paznen 5. OxkuciaureabHO- 4
BOCCTAHOBHUTEJIbHBbIE MPOLECCHI
Tewma. Jlexkmmsa Ne 5. OK-7, 2
Oxucnu- OKuCIUTEIIBHO- I1K-1,
TEJIbHO- BOCCTAaHOBUTEIIbHBIE I1K-3
BOCCTAHO- | PEaKINU
BuTenbHble | JlTabopaTopHas padota Ne 9. OK-7, TecTtupo- 2
npouecchl. | OKHCIUTEILHO- I1K-1, BaHHE
BOCCTaHOBUTEJIbHbBIC I1K-3 (tect 8)
peakiuu MpoBepKa
oT4eTa 1Mo
nab. pa-
oote
6. Pa3znes 6. OCHOBBI PJIEKTPOXUMUU. DIICK- 6
TPOJHBIE MPOUECCHI. ['albBaHUYECKUE 3Jie-
MEHTBI. DJIEKTPOJIA3 COJICH.
Tema Jlexiust Ne 6. OK-7, 2
OcHOBBI OCHOBBI IIEKTPOXUMUM. [1K-1,
AJIEKTPO- DJIEKTPOIHBIE MTPOLIECCHI. I1K-3
XUMHUH. ["anpbBaHUYECKHE PJIEMEHTHI.
DJIEKTPOIIU3 COJICH.
Pemenne THOBLBIX 3aj1a4 110 OK-7, Tectupo- 4
TEMaM: TaJIbBAHUYECKUE DJIC- IK-1, BaHUE
MEHTBI, JIEKTPOJIU3 COJIEH. [1K-3 (TecTsl
9,10)
1. Paspnen 7. Koppo3us. 4
Tema | TTexumst Ne 7. 2
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dopmupye Bun
. Mble KOHTpoJb | KoJ-
Ne Ne 1 Ha3BaHHe JeKIU 1
Ne pazgesa . KOMIIETeH HOT'0 BO
n/n JIa0OPATOPHBIX 3aHATHI
110701 MEpOIpH | YaCOB
SATUSA
(Kopposust | Kopposwust MeTamios.
MmeTauioB, | Jlaboparopnas pabota Ne 10. OK-7, Tectupo- 2
sammTa 0T | Koppo3usa meTamios. [1K-1, BAaHUE
KOPpO3HH). I1K-3 (TecThr
11,12)
IpOBEpKa
oT4eTa Mo
1ab. pa-
oote
8. Pa3znen 9. Crpoenne aroma. OCHOBHBIE TH- 2
bl XUMHYECKOU CBSA3U
Tema OK-7, 2
Crpoenne | Jlekumss Ne 8. Crpoenue aro- [1K-1,
atroMa. Oc- | Ma. OCHOBHBIE THIBI XUMHYE- [1K-3
HOBHBIE CKOM CBSI3H
TUNBl  XHU-
MHUYECKOU
CBSI3U
8. Paznen 11. Xumudeckas naeHTUGUKAIIAS W 2
aHaJM3 BEUIECTB (OCHOBHI aHATMTUYECKON
XHUMUH)
Tema Penrenue 3amau mo aHaJIUTH- OK-7, Kour 2
(OcHoBBI YECKOU XMMHH. [1K-1, poabHas
aHAJIMTH- [TK-3 pabora 3
YECKOU
XUMUN).
Tabnuma 5
IlepeyeHb BONPOCOB /JIS1 CAMOCTOSITEIbHOTO U3YYEeHUS U CIUILINHBI
Ne | Ne pa3nena u Te- | Iepeyenn paccMaTpHBaeMbIX BOIIPOCOB /ISl CAMOCTOSITE/ILHOTO
n/n MBI U3yYeHUs

Paznen 1. OCHOBHBIE TIOHATHUS U 3aKOHBI XMMHUU. Kiacchl HEOPraHMYECKUX CO-

e IMHEHUMH.

Tema 1. OcHOBHBIE
HOHATUS U 3aKOHBI
XUMUH.

ATOMHO-MOJIEKYJISIPHOE YYEHHE, 3aKOHbl COXpPAHEHUS
MACCBhl, SJHEPTUH, IIEKTPUUYECKOTO 3aps/ia, 3aKOH MOCTOSH-

CTBa cocTama, ’yekTpomarHutHas teopus (OK-7, TIK-1,
I1K-3)

Paszpnen 2. {ucnepcusie cucteMbl. Boma. XuMuueckre peakiy B BOJHBIX pac-
TBOpax. Jlucconmanus 371eKTpoauToB, pH u ruaponus coneu.
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Ne | Ne pa3mena u Te- | Ilepeyenn paccMaTpHBaeMbIX BOIIPOCOB /IS CAMOCTOSITE/ILHOTO

n/n MbI U3yYeHUS

2 | Tema 1. PactBophbl. | PactBopbl. KoHlleHTpalusi pacTBOpOB, BHbI KOHIIEHTpa-

it (OK-7, TIK-1, T1K-3)

3 |Tema 2. Peaxuuu | [IpousBeseHne pacTBOPUMOCTH BEIIECTB
OCaKJICHUSI. (OK-7, TIK-1, TTK-3)

4 | Tema 3. @usuko- | Kunenue, 3amep3anue pactBopoB. [lonstue 06 ocmoce.
XUMHUYECKHEe CBOU- | 3akoHbI Payms, ocmoTnyeckuii 3akoH Bant-T'odda
CTBa pacTBOPOB. (OK-7, IIK-1, TTK-3)

Pa3zges 3. OCHOBBI XUMHUYECKON KMHETUKH. XUMHUYECKOE PABHOBECHE.

5. | Tema 1. Xumuue- | AKTUBUPOBAHHBIN KOMILIEKC, MOJEKYISIPHOCTb PEaAKIUH,
cKas KUHETUKA. | TUMATHpYIOMAs craaus. CBsI3b KOHCTAHThI XUMHUYECKOTO
ITonsaTne Mexa- | paBHOBECHA C TEPMOJUHAMUYECKHMH IOTCHIMAIAMMU
Hu3Ma xumudeckor | (OK-7, TIK-1, TTK-3)
peakuuu
Pa3znes 4. OCHOBBI XUMHYECKON TEPMOJAMHAMUKH. TepMOXUMHUSL.

6. | Tema 1. Xumwnue- | [[pumeHeHre METOJOB XMMHYECKON TEPMOIAMHAMMKH.
CKasg TepMoOJWHa- | XUMUYECKUE OCHOBBI pabOThl JABUraTeled BHYTPEHHETO
MUKA. cropanus (OK-7, T1K-1, TIK-3)

Paspnen S. OkucnuresIbHO-BOCCTAHOBUTENIBHBIE ITPOLIECCHI.

7. | Tema 1. Oxkucnu- | OCHOBHBIE OKHCIUTENIM W BoccTaHOBUTeNU. Bnusaue pH
TEJIbHO- Cpeabl Ha  HAIPABICHHE IPOTEKAHUS OKHUCIUTEIBHO-
BOCCTaHOBUTEIIb- BOCcCTaHOBUTENBbHBIX peakiuii (OK-7, TTK-1, TTK-3)

HBIE ITPOLIECCHI.
8 | Tema 2. Pazbop OnpeneneHue MNPOAYKTOB peaKIUi. DJIEKTPOHHBIN Oa-

ganucagug OBP.

nanc. [Ton6op xoaddunmentos (OK-7, OIIK-2)

Pazgen 6. OCHOBBI 3JIEKTPOXUMHH. DNEKTPOAHBIE MTpoIecChl. ['anbBaHnUeCcKre
AJIEMEHTBI. DJIEKTPOJIU3 COJICH.

9. | Tema 1. OcHOBBI bartapen raibBaHUYECKUX 3JIEMEHTOB, IMOCIEAOBATEIBLHOE
ANEKTPOXUMUMU. Y MapajijieIbHOE COEIMHEHNE raJbBAHUYECKUX 3JIEMEHTOB.
l"anbBaHnuECKUE OcoOble TUTBI TalbBAaHMUYECKUX dJeMeHTOB (Jlanuens-
AJIEMEHTBI SxoOu, BomopoaHbii, JleksaHille, KOHIEHTPAIIMOHHBIN,

TOIUIMBHBIN).  OOpaTuMble TaJbBAHUYECKUE DJIEMEHTHI
(akkymynatopsl). KucimoTHbIe U IIEIOYHBIE aKKyMYJISTO-
PBI, IPUHITUIT UX paOOThI U CPaBHUTEIbHAS XapaKTEPUCTH-
Ka. VMcronbk3oBaHue rajibBaHMYECKUX AJIEMEHTOB B COBpE-
menHol Texauke (OK-7, I[TK-1, I1K-3)

10 | Tema 2. [Ipumene- | [IpakTrueckoe MpUMEHEHHUE PEAKIIMA AJIEKTPOn3a (Toy-
HUE AJIEKTPOJN3a. | YeHUE U paQUHUPOBAHUE METAIOB, HEMETAJIIOB, OPTaHU-

YECKUX W HEOPTAaHMYECKUX BEIIECTB, 00pabOTKa U BOCCTa-
HOBJICHHUE JIeTalled MAIllMH, TaJbBAaHOCTErUs, TaJibBaHO-
actuka, rsHiesanue u ap.) (OK-7, IK-1, ITK-3)
Paznen 7. . Koppo3us MeTajuioB
11 | Tema 1. Koppo3ust | OcHOBHBIE METO/IbI 3aIUTHI METAIJIOB OT KOPPO3UHU, TIPU-

METAJIJIOB 1 MECTO-

MEHSIEMbIE B CEJIbCKOXO03MCTBEHHOM IIPOU3BOACTBC. 3a-
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Ne | Ne pa3mena u Te- | Ilepeyenn paccMaTpHBaeMbIX BOIIPOCOB /IS CAMOCTOSITE/ILHOTO

n/n MbI U3yYeHUS
Ibl 3aIUTHI. IUTa OT pa3pylIeHUs HEMETAJUIMYECKUX KOHCTPYKIMOH-

HbIx Matepuanon (OK-7, I[TIK-1, ITK-3)
Paszgea 8. [leproanueckuit 3aK0H U NEPUOANYECKAS CUCTEMA XUMAYECKUX
snemenToB /.M. MeHnpeneena.

12 | Tema 1. [lepuogn- | XapakTepucTUKa 3JIIEMEHTOB B 3aBUCHMOCTU OT IOJIOXKE-
YECKUH 3aKOH HUs B NIEPUOANYECKON cucTteMe. DU3NUECKUN CMBICH I10-
J.11. Menneneesa. | pAAKOBOIO HOMEpa 3JIEMEHTOB. MI3MEHEHHE CBOMCTB dJie-

MEHTOB B MEPUOAAX U TPYIIAX C YBEIMUYCHUEM MOPSIIKO-
Boro Homepa (OK-7, T1K-1, T1K-3)
Pasznen 9. CtpoeHne aToMa 1 XUMUYECKAs! CBA3b.

13 | Tema 1. Crpoenue | CoBpeMeHHbIE MPENCTaBICHHUsI O CTpoeHuu aroma. [loHs-

MOJIEKY. THEe 00 aTOMHBIX M MOJIEKYJspHBIX opoutamsax (OK-7,
[TK-1, ITK-3)

14 | Tema 2. Xumuue- | COBpeMEHHbIE NPEACTABICHUS O MPUPOJE XUMHYECKOU
CKas CBS3b CBSI3U. MeTO/1 BAJICHTHBIX CBSI3EH.

CtpoeHne COCTOSIHME BEIIECTBAa B ra3000pa3HOM, KUJKOM
U TBEpIOM cocTOossHUU. Da3oBbIE COCTOSIHUA U IIEPEXOLBI.
Annorponus u momumopdusm (OK-7, TTK-1, TTK-3)

15 | Tema 3. Kowm- | Kommiekcubie coenunenns (OK-7, TTK-1, [TK-3)

IUIEKCHBIE  COEIU-

HEHUS

Pa3ngen 10. OCHOBBI OpraHMYECKON XUMUNA. XUMHS BBICOKOMOJIEKYJISIPHBIX CO-
€INHEHUH.

16 | Tema 1. OcHOBEI Knaccel opraHndeckux COE€IMHEHHH, CBOMCTBA, XMMHYE-
opranuyeckoit xu- | ckue peakun (OK-7, [TK-1, ITK-3)

MUU.

17 | Tema 2. OcHOBBI BricokoMoJIeKysipHbIE  CO€MHEHU. MOHOMEp, OJIUTO-
XUMHH BBICOKOMO- | Mep, noiumep. Knaccudukanus nonumepoB. MexaHuue-
JEKYJSIPHBIX CO- CKue U (U3NYECKUEe CBOMCTBA MOJIMMEPOB. MeTobl Oomy-
eAUHEHU I YEeHUS MOJIMMEPOB: PEAKLUUH MOJIUMEPU3ALNN U MOJIHKOH-

nencarmn (OK-7, ITIK-1, TTK-3)
Paznen 11. Xumudeckast uaeHTU(GUKAIINAS U aHAJTU3 BEIIECTB
(OCHOBBI AHATUTUYECKON XUMUH )

18 | Tema 1. OcHoOBBl | MeTonabl 3IEMEHTHOTO, MOJIEKYISIPHOTO, (ha30BOr0 aHAIH-

aHaJIMTUYECKOU 3a; KAYECTBEHHBIN aHAIN3; METObI Pa3/ICJICHUS U KOHIICH-

xumunu. Kagecrt-
BE€HHBIM U KOJIMUE-
CTBCHHBIN aHaIHU-
3Bl

TPUPOBAHUSI BEIIECTB; METO/IbI KOJIMYECTBEHHOIO aHAJIN3a
(TUTpUMETpUS, TpaBUMETPHs); (UBHKO-XUMHUYECKUE Me-
tonbl ananusa (OK-7, IIK-1, ITK-3)
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5. O0pa3oBaTe/jibHbIEe TEXHOJOTHH

Tabmuma 6
IlpuMeHeHMe AaKTUBHBIX U HHTEPAKTHBHBIX 00Pa30BaTeIbHBIX TEXHOJIOT Ul
e HanMeHoBaHue MCHIOJIb3yeMbIX aK-
/i Tema u popma 3anaTHSA THUBHBIX U MHTEPAKTUBHBIX ouﬁpa:;oBa-
TeJbHBIX TEXHOJIOTHii
1. OcHoBHbie OHATHS U 3aK0HBI | JI | [IpoGiiemHOe oOyueHue
XUMUH. Jlexuus-u3yanu3aius (MHTEpaKTUBHAS
JICKIIUS C TIPE3CHTAIueN )
2. OCHOBBI XUMHUYECKOM JI | [Ipo6nemuoe oOyueHue
KHUHETHKU. XUMUYECKOE Jlexuusi-Bu3yanu3anus (MHTEpaKTUBHAS
paBHOBECHE. JICKIIUS C IPE3CHTAIINEH )
3. Omnpenenenue pH JIP | AxTuBHOE 00yUYeHUE
BOJIHBIX PACTBOPOB IIEKTPO- METOJ1 paboThI B MaJIbIX Tpymmax (pe-
JUTOB 3ynbTaT PaboTHl CTYJEHYECKIX UCCIIEI0-
BaTEJIbCKHUX IPYI)
4, OKUCIUTEIBHO- JI | [Ipobnemuoe oOyueHue
BOCCTAaHOBUTEJIbHBIE PEAKIINU Jlexnus-Bu3yanu3anus (MHTEpaKTUBHAS
JIEKIIUS C TIpE3CHTAaIuel )
5. Koppo3us metanios JI | IlpobiemHoe 00yueHue
Jlexuusi-Bu3yanu3anus (MHTEpaKTUBHAS
JICKIIUS C TIPE3CHTAIINEH )
6. Koppo3us metanios JIP | AxtuBHOE 00yUeHUE
METOJ1 paboThI B MaJIbIX Tpymmax (pe-
3ynbTaT PaboThl CTYJAEHYECKIX HUCCIIEI0-
BaTEJIbCKHUX IPYI)

6. Texkyumuii KOHTPOJb YyCHEeBAEMOCTH M TPOMEKYTOYHASI aTTecTalusl M0
UTOraM OCBOCHUS AMCUHUILIMHBI

6.1. TunmoBbIe KOHTPOJIbHbIE 32JAHUS HJIM HHbIe MATEPHAJIbI, HE00X0UMbIE J1JIsI
OlLlCHKM 3HAHW, YMEHUI U HABBIKOB U (MJIN) ONBITA JeATEJIbHOCTH
1. TecThl NJI TEKYILIET0 M MPOMEKYTOYHOT0 KOHTPOJIA 3HAHUI CTY/I€HTOB!:

Tect Ne 1. Kinaccbl HeoOpraHu4eckux coeJMHEHH.

3amanne. C KakuM U3 MPEIIOKEHHBIX COSTMHEHUH OyIeT pearupoBaTh JaHHOE BEIIECTBO?
Hanumure Ha3BaHue JaHHOTO BEHIECTBA U YPABHEHUE PEAKIUU.

Howmep Bapuantsl oTBETOB
Coenunenne
BapUaHTa a 0 B r
B-1 Ca(OH), H,SO4 CuO NH3 H,O
B-2 Al(CH)3 NaOH KCI Na,SOs H,O
B-3 SO3 COs Na28i03 0O, HCI
B-4 MgO K,0 CO, NaOH NH3
B-5 KHCO3 CO, Cu(OH);, NaOH Ag
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3ananue. Beibepure cTpykTypHYI0 GOpMYIy, COOTBETCTBYIONIYIO 3a/laHHOMY BEIIECTBY.

Howmep
BapHaHTa BemectBo dopmyia
B-1 Fe203 /O\
a) Fe Fe 0) C|)>Fe—Fe=O
| | 0
o) o)
Fe=—0O
8) o7 | r) 0=Fe¢—0— Fe=0
\Fe—O
B-2 Na,SO4 Na—O O Na—O O
V- G I
Na—0Q 0 Na—0O o)
Na— O
Na—0~" N0 N
B-3 HCIO; 9) 10
a) H—O—Cl<| 6) H—O— a?
0 N
o)
I
o)
/
B) — C]— r
0=Cl—H—O ) / \(|)
B-4 K,SO3 K—Oo_ O K—O
a) >s< 6) > —O0
K o) K—O
8) K>s<0\ b Se—o
K o~ K—0~
B-5 N,O3 o)
) 0=N—N< 6) O=N—O—N=0
0
7O\
B) |/N—N—O N O=N—N=0

Tect Ne 2. Xumuueckuii JKBUBAJIEHT

3aganue. PaccunTaiiTe MOJIAPHYIO MacCy SKBUBAJIEHTA BBIJEIEHHOTO MPOCTOI0 BEMIECTBA B JAHHON
peakiuu [r-3kB./Moinb]. Hanummre ypaBHeHHE NaHHOM peakluu.

Howmep Ba- BapwnaHTb!l 0TBETOB
Peakius

puaHTa a 1] B r
B-1 Cr + NaOH +H,0 — 17,33 26 52 8,67
B-2 P+0;— 31 15,5 10,33 6,2
B-3 Ca+ HCIl — 2,0 40 80 20
B-4 O, + FeO — 32 16 8 0,8
B-5 Fe + CuSO, — 56 18,7 14 28

3amanne. DKBUBAJICHT KUCJIOTHI B JAHHOW PEaKIIMH PacCUYUTHIBACTCS 10 popMyIie:

Howmep

Coennnenne

BapuaHTbI 0TBETOB
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BapuaHTa a 0 B r
B-1 HsPO, + 3Ba(OH)2 — (BaOH)3P04 + 3H,0 M/2 M/3 M/4 M/1
B2 | H,SO, + 2Mg(OH), — (MgOH),S0,+ 2H,0 | M/L | M/4 | M2 | M2
B-3 2H3PO,4 + CaO — Ca(H,P0O,), + 2H,0 M/1 M/3 M/2 M/4
B-4 H,SO, + NaOH — NaHSO4+ H,0 M/1 M/2 M/3 M/6
B-5 HCI + NaOH— NaCl+ H,0 M/1 M/2 M/3 M-6

Tect Ne 3. PacTBOpBbI.
3ananue. B 100 rpammax Bojbl pacTBOpeHa JaHHas Macca BellecTBa. OnpeennTe MacCOBYIO 100
(B %) BelecTBa B paCTBOPE U HANMIIUTE YpaBHEHHE TUCCOLMALIMU 3TOTO BEIIECTBA.

Howmep BapuaHTs! 0TBETOB
Coenunenue

BapuaHTa a 0 B r
B-1 37 T XJIOPOBOAOPOJHON KUCIOTHI 27 37 2,7 3,7
B-2 18 T TeTparuApoOKCOIMHKATa HATPUS 15,3 1,53 1,8 18
B-3 24 1 dochopHOI KHCTOTHI 19,4 24 1,94 2,4
B-4 28,5 r kapOoHaTa HATPHS 22,2 2,85 28,5 2,22
B-5 63 T HUTpAaTa Kaaus 63 38,6 6,3 3,86

3anmanue. Paccumraiite TuTp (T/MI1) pacTBOpa, B 1 JIUTPE KOTOPOTO COMEPIKUTCS 3a/laHHAs Macca
BCIIIECTBA.

Howmep Bapuantsl oTBETOB
CoenuHeHue
BapuaHTa a 0 B r
B-1 600 r NaNOs 0,6 1,2 2,4 3,6
B-2 219 1t Alx(SO4)3 0,219 2,19 219 2190
B-3 1 r NaCl 0,001 0,01 1 100
B-4 91 CaHPO, 0,009 9 0,9 0,09
B-5 500 r Ky,SOq4 0,5 1 50 100
Tect Ne 4 . KecTkocTh BOABI
3ananue. Kakoe u3 npuBeIEHHBIX COEIMHEHUN ONPEIENseT )KECTKOCTh BOABI?
Howmep Bapuantsl oTBETOB
Bun xxectkoctu
BapHUaHTa a 0 B r
B-1 IMOCTOSIHHAA Ca(HC03)2 FE(HCOg)z NaHCO; CaC|2
B-2 BpEMEHHas NaHCO3 KCI HCI Mg(HCO3),
B-3 MOCTOSTHHAS NaOH FeSO, H,CO3 Mg(HCO3),
B-4 BpEMEHHas Cu(HCO3), NaHCO; H,O CuCl,
B-5 MIOCTOSTHHAS NHs MqCl, H,SO4 KHCO;

Samanue. B 1 M BO/IbI COJIEPKUTCS 3aIAHHOE KOJIMYECTBO BellecTB. OnpenennuTe MOCTOSHHYIO Ke-

CTKOCTBb BOJHEI.

Howmep 3 BapwnaHTb!l 0TBETOB
BemectBa B 1 M~ BOAEI
BapUaHTa a 0 B r
B-1 15 Cr(HCO3)3, 136 T CaSO4 0,2 2,2 3 2
B-2 174 1 K;SO4, 1551 NiSO4 1 2 4 5
B-3 680 r CaSO,, 740r KCI 20 1 10 2
B-4 84 r NaHCOg3, 550 r CaCl, 11 10 5 1
B-5 76 v FeSO,, 561 KCI 1 2 3 10

Tect Ne 5. Onpenenenue pH u rugposus coseit

3ananue. Paccuntars pH pacTBOpa JaHHOIO BellecTBa.
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Homep BapuanTel oTBETOB
BemecTtBo
BApUAHTA a 0 B r
B-1 0,01 M NaOH 1 3 11 12
B-2 0,001 M HCI 1 3 5 11
B-3 0,1 M CsOH 1 2 7 13
B-4 0,01 M HBr 1 2 10 12
B-5 0,1 M HNO; 1 2 7 13
3amanne. Koncranty (Kr) u crenens (h) ruaponnsa qaHHOM COIM pacCYUTHIBAIOT 10 (OpMYyIIaMm:
Howmep
BemectBo BapuanTel oTBETOB
BapHaHTa
s— e —
B-3 |CaBr, 6) Kr= — h= :;
B-4 NaHSO;
B-5 CH3COONH;4 B) Kr= h= ——
) JaHHas COJb TUAPOIN3Y HE MOBEPraeTcs

Tect Ne 6. XuMu4yeckass KHHETHKA
3ananne. Kunernueckoe ypaBHEHHE JIJIsl JAHHOM MPSIMOM PEAKIIMU UMEET BUI:

v=k[CO,][C]

v=k[MgO]J°[CO;]

Howep Ba- Peaknus BapunaHnTs!l 0TBETOB
puaHTa
B-1  [SOu(r) + NOx(r) — SOs(r) + NO(r) a |v=k[SO2][NO;]
6 |v=k[NO,][NO]
B V:k[SOZ][SC)g]
r |v=k[SO2][NO,][NO]
B-2  [SiHa(r) +20,(r) — SiOy(T) a |v=k[SiH4][0]*
6 |v=k[02]°[SiO]
B |V=K[SiH4][SiO]
r |v=k[O2]*
B-3  [2Ca(r) + O(r) — 2CaO(1) a |v=k[Ca]’[O]
6 |v=k[Ca]’[O,][CaO]’
B |v=k[0,][CaO]”
r |v=k[O;]
B-4  [2NO(r) + O(r) — 2 NOy(r) a |v=k[NO]’[O,]
6 |v=Kk[NO,]’[0,]
B |v=K[NO,J'[NO]
r |v=k[NOJ’[O:][NO.)J*
B-5 |[COy(r) +2Mg(t) — 2MgO(t) + C(1) a |v=k[CO,][Mg]*
0
B
r

v=K[CO,]

3a;[aHHe. OHpC,Z[C.HI/ITe, KaK U3BMCHUTCA CKOPOCTb PCAKIIUU ITPHU 3aJaHHOM TCMIICPATYPHOM KOB(I)-

(bUIUEHTE Y U U3BMEHEHUHW TEMIEPATYPHhI OT t1 10 tp (1 - YBETUUHTCS; | - YMEHBIITUTCS).

Howmep
BApUAHTA

H3meneHue teMiiepary-

Bapuantsl oTBETOB

pbI

a ‘ 1] ‘ B ‘ r
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B-1 t1=80",t=100",y=2 | | B2 pa3a | B4 paza 1 B2 paza 1 B4 paza
B-2 t1=20",t,=0",y=2 | B2 pa3za | B4 paza 1 B 2 paza 1 B 4 pasza
B-3 t1=50",t,=70",y=3 | B3 paza | B9 pa3 1B 3 paza 1 B9 pa3
B-4 =40 ,t,=20°,y=3 | B 3 paza | B9 pa3 1 B 3 pasa 1 B9 pa3
B-5 t1=20",t,=30",y=4 | B2 paza | B4 paza 1 B2 paza 1 B 4 paza

Tect Ne 7. Xumuyeckass TepMOAUHAMHUKA

3ananue. Mcnones3ys Tabnuny «TepMoauHaMuyecKie MOTEHIUAIIBD, PACCUUTANTE U3MEHEHHE
CTaHJAPTHON SHTAIBIINYU peaKiiu, K>k/MoIb.

Howmep Bapuantsl oTBeTOB
Peaxnus
BapUaHTa a 0 B r
B-1 COyr) + MgOy — MgCOg3y -101,5 -2090,9 1015 2090,9
B-2 CoHury+ Hory — CoHery 32,39 -32,39 136,95 -136,95
B-3 2S0y1) + Oyr) = 2SO03¢y -1382,4 -196,6 1382,4 196,6
B-4 2NO;(r) = N2Oypy 77,15 -77,15 -58,41 58,41
B-5 CoHay+ HoOp) — CoHsOH 44,04 573,42 -44,04 -573,42

3ananue. OnpenenuTe TEMIOTy cropaHus 1 Kr TOIJIMBA 0 TEPMOXUMHUYECKOMY YpPaBHEHUIO.

Bap- BapunaHnTsl 0TBETOB
Peaknus

HaHT a 1] B r
B-1 | CyH; +2,50, —2CO,+H,0 + 1226 xJIx/Moib 4530 37515 4715 | 47154
B-2 | CH30H +1,50, -CO; + 2H,0 + 639 x/I»x/M0J1b 2341 19969 3567 35987
B-3 | CgH15+12,50, —8CO,+9H,0 + 5116 xJIx/Mo0b 2378 34511 44877 | 46382
B-4 | C;Hy +30, —2C0O, + 2H,0 + 1323 x/Ix 9843 47250 1356 4678
B-5 | C4H10+6,5 O —4CO,+5H,0+ 2659 x/Ix/Moab 45845 3570 36586 4312

Tect Ne 8. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHBIEC PEaKIMU

3ananue. OnpeaenuTe KOJIUUECTBO AIEKTPOHOB, MPUHATHIX OKUCIUTENEM B JaHHOU peakuuu. Co-
CTaBbTE YPABHEHHUE ITOUN pEeaKIINu.

Howmep BapuanTtsl 0TBETOB
Cxema peakiuu
BapHUaHTa a 0 B r
B-2 KMnO4 + H,O5 + HSO4 — O +... 7 1 3 5
B-3 KMnO,4 + Na,;SO3 + H,O — MnO» +... 5 1 3 4
B-4 Al + NaNO3 + NaOH— NHj3 +... 8 2 4 6
B-5 Na,SO3; + K,Cr,07 + H,SO,4 — CI‘Q(SO4)3 +... 8 2 4 6

3ananue. Hamummre ypaBHeHUe TaHHON peakiuy U nogdepure ko3 GUIMEHTH METOAOM 3JIeK-
TpOHHOTO OanaHca. PaccunrtaiiTe 5KBUBaJICHT BOCCTAHOBUTENS B PEAKIIMU

Howmep BapuanTtsl 0TBETOB
Cxema peakuuu
BapHUaHTa a 0 B r
B-1 Al + NaNO3 + NaOH— NaAlO; +... 9 10,6 13,5 27
B-2 H3PO3 + AQNO;3 + H,O — H3PO4 +... 41 82 84,5 18
B-3 Mn(NO3); + HO,+ KOH — MnO; +... 34 40 89,5 179
B-4 KMnO4 + Na;SO3+ KOH — NapS0O4 +... 158 31,6 63 126
B-5 Fe(OH); + NO; — Fe(NO3)s +... 90 45 46 23
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Tect Ne 9. IN'annLBannyeckue dJIeMeHThI
3ananue. OnpenenuTte, Kak 3alMChIBACTCS aHOIHBIN MIPOLIECC B 3a/IaHHOM TaJIbBAHUYECKOM HJie-

MEHTE.
Howmep Ba-
pHaHTa CXCMa TAJIbBAHUYCCKOT O 3JICMCHTA BapI/IaHTBI OTBCTOB

B-1 Zn| Zn** || Fe** | Fe a |Fe—2e— Fe*'
6 |2zZn—2e—Zn*’
B | Fe’" +2e— Fe
r Zn+2e — Zn*"

B-2 Al | AP* || Co**|Co a | AFT+3e— Al
6 |Co—2e— Co™
B | Al-3e— AI*
r | Co”+2e—Co

B-3 Cu|Cu®*||Ag*|Ag a | Cu”+2e—Cu
6 |Ag" +e— Ag
B Cu-2e— Cu?"
r Ag—e— Ag’

B-4 Zn|Zn*" || Cu™ | Cu a | Cu”+2e—Cu
0 Zn—2e — Zn°"
B Zn +2e — Zn*
r Cu*-2e— Cu

B-5 Cr| Cr** || Sn**|Sn a | Sn—2e— Sn”
0 Cr—3e —» Cr"
B |Cri+3e—Cr
r Sn“* +2e— Sn

BaﬂaHI/Ie. PaccuuraiitTe 31C ralbBaHM4ECKOr0 JIEMEHTA B CTAHJAAPTHBIX YCIIOBUAX.

Homep | Cxema rambB. 31€MeH- BapuanTsl 0TBETOB
BapUaHTa Ta a 1] B r
B-1 Al | A" || Co**|Co -1,38B 0,28 B 1,38 B ~1,66 B
B-2 Fe | Fe” || Sn**| Sn 03B ~0,44B 0,14 B -03B
B-3 Mg [Mg”*|| Ni**|Ni ~0,25B -2,1B —-237B 2,1B
B-4 Li |Li* || Cu®* |Cu ~3,38B 3,38 B ~3,04B 0,34 B
B-5 Ca|Ca”’|| Pb**|Pb 2,74 B —0,13B 2,87 B —2,74B

Tect Ne 10. DuekTpoJu3

3ananue. [Ipu anekTpoause pacTBOpa COJIM C AHOJIOM A MPOLECCHI, MPOUCXOAAIIME HAa KATOAE U
aHOJIe, 3aITMCBIBAIOTCS CIEAYIOUINMM 00pa3oM:

BapI/IaHT CD()pMy- AHO Ji§ BapI/IaHTBI OTBECTOB
J1a conn A a 0 B r

B-1 CuCl, C Cu”+2e—Cu | 2H" +2e—H, | Cu™ +2e—Cu | 2H" —2e—H,
2CI'—2e—Cl, | 2CI'—2e—Cl, | 2Cl1+2 e—2ClI' | 2CI'—2e—Cl,

B-2 K>SO, C 2H" + 2e—H, K"+ e—K 2H" + 2e—H, K"+ e—K
2H,0 —4e — —|2H,0 —4e — —| 2H,0+4e— | SO~ —2e —

O, + AH" O, + 4H" — 0, + 4H" —20,+S
B-3 NaCl C Na"+e—Na | 2H" +2e—H, | Na'+e—Na Na"— e—Na
2CI—2e—Cl, | 2CI'—2e—Cl, | 2Cl+2e—2Cl | 2CI' - 2e—Cl,
B-4 NiSO, Ni Ni*+2e »Ni | 2H" +2e—H, | Ni**+2e »Ni | Ni**+2e —»Ni
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2H,0 — 4¢ — —|2H,0 —4e — —| Ni—2e »Ni** | SO, —2e —

O, +4H" O, +4H" —20,+8S

B-5 K5PO4 C 2H" +2e—H, | 2H" +2e—H; K" +e—K K"+ e—K
2H,0 + 4e— |2H,0 —4e — —| PO* -3¢ — | 2H0—4e —

—>02+4H+ 02+4H+ —20,+P —>02+4H+

3aganue. PaccunTaiite Maccy nmpoaykTa, 0Opa3oBaBIIerocs Ha KaToJie 3a BpeMs t (Jac) u CHJIe TOKa
I (A) npu 31eKTpoan3e pacTBOpa COJM C YrOJIbHBIM aHOI0M. Hanummre ypaBHeHHE PEaKkIUU JIEK-
TPOJIN3a U PEaKIMH, TPOTEKAIOIINE Ha aHOIE U KaTo/Ie.

Howmep ®opmyna | Bpems | Cuna Toka Bapuantsl orBeTOB
BapuaHTa COJIN t, yac I, A a 0 B r
B-1 NaCl 1 30 2,24 1,12 12,9 25,7
B-2 Cu(NO3), 4 2 0,6 0,3 9,7 19,4
B-3 CaCl, 2 10 0,75 1,5 29,8 14,9
B-4 Na,SO, 3 4 20,6 10,3 0,9 0,45
B-5 LiCl 4 5 1,5 0,75 10,5 5,25
Tect Ne 11. Koppo3usi MmeTa/ioB
3ananue. BeiOepuTe aHOIHOE TOKPBITHE YISl TAHHOT'O METaJla.
H()Mep Bapu- MeTamt BapI/IaHTBI OTBCTOB
aHTa a 0 B r
B-1 Fe Co Cu Mg Pb
B-2 Mn Sn Fe Zn Al
B-3 Al Mg Ni Mn Cd
B-4 Ti Co Be Cr Ag
B-5 Zn Pb Fe Ti Cu
3ananue. KaToTHBIM NOKPBITUEM ISl JAHHOTO METaJIJIa SIBJISIETCS:
BapuanTel 0oTBETOB
Bapuanr Meramn
a ] B r
B-1 Al Mg Ca Cr Be
B-2 Cr Mg Fe Zn Ti
B-3 Pb Cr Zn Al Cu
B-4 Fe Mg Cr Ti Ag
B-5 Co Sn Al Zn Mn
Tect Ne 12. CTpoenne aToMa 1 XUMHUYeCKAasl CBA3b
3amanne. CocTaBbTE IEKTPOHHYIO (DOPMYITY JTAHHOTO aTOMa B BO30OYXAEHHOM cocTOosHUU. JlaHHas
AIIEKTPOHHAsI POpPMYIIa COOTBETCTBYET aTOMY:
Homep BapuanTel oTBETOB
Atom
BAapUaHTa a 0 B r
B-1 |[1s°2s2p° Si N Be C
B-2 |15°25°2p°3s°3p®3d4s° Ti Ca Mn Vv
B-3  [15°25"2p°3s°3p°3d’4s” Co Ca Cr Fe
B-4 |1s°25°2p” S 0 Se F
B-5 [1s°25"2p°3s°3p°3d'%4s? Ca Mg Zn Cu

3aganue. [lonsgpuzanus XUMUYECKUX CBSA3EH B TAHHOM COCIMHEHUHU MPOUCXOAUT:
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Howmep
BapHaHTa Bemectso Popmysa
B-1 NH; Ii H H 1;1
) & N\ ) It ®) .4 I*I\ " /N\
&~
H H H \H H H H H
B-2 HCIO, a) H»0—->Cl >0 6) H»>0=Cl = O
B) H>O=—CI2> 0O N H>O0—>Cl=0
B-3 SOClI, #Cl Cl
a oxX s 6) 0= S ~
Cl Cl
Cl Cl
V<
B 0=<S < D oXs -
Cl Cl
B-4 HPO; e 70
a) H<—O<—P< 0) H—>O—’P§
\ o 0
7,0 4,0
B) H—>O<—P/ r) H<—O<—P<
%O o
B-5 H,S
a) H>S ©6) H>S B) H=S 1) H=S
H H H H

2. PacueTrHas padora.

Pacuetnass paboTra SBISETCS YacThIO CaMOCTOSATEIBHONW pPabOTHI CTYIEHTOB.
Pacuetnas paboTa BBIMONHSETCS B OTACIBLHON TETPaaX C COOTBETCTBUU C 3aJaHUEM
1o BapuaHTaM. PacueTHas paboTa COCTOUT U3 3-X yacTel, B KaXKJI0i 4acTH 1o 5 3a-
nad. Pemenne TUMOBBIX 3a7a4 U3 pacyeTHON paboThl pazOupaercs B yUeOHBIX MOCO-
ousix. Pemenne pacuetHoit paboThI OlleHUBAETCs B Oayuiax — 1mo 3 0ajuia 3a Kaxayro
IPAaBUJIBHO PEIICHHYIO 3aJjauy, MAaKCUMaJbHO 45 0asioB.

BapuaHT pacueTHo padoThI

1. Paccuuraiite 00bEM Ta3a, KOTOPHIA 00Opa3yeTcs Mpu PacTBOPEHUU 12 T KaabIus B
U30BITKE COJIIHOM KHCNOThl. Hanmummre ypaBHEHHE peakuu, ONpeAesIuTe TUIl peak-
LIMY, HA30BUTE UCXOJHBIE BEIIECTBA U MPOAYKTHI PEAKIIMH, KIACChl K KOTOPBIM OTHO-
CSITCSL 3TH BEIIECTBA.

2. Hanumure snekTtpoHHyo Qopmyny snemeHTta Co. YKaxuTe, K KaKOMY 3JIEK-
TPOHHOMY CEMEWUCTBY MPUHAJICKUT ITOT dJeMeHT. OnpenenuTe BaJeHTHBIE DJICK-
TpoHnbl. [IpuBeaute 31neKTpoHHO-Tpaduueckyo (GopMyiy ajis BaJEHTHBIX 3JIEKTPO-
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HOB B OCHOBHOM M BO30YKJICHHBIX COCTOSIHUSIX, YKAXKUTE BO3MOXKHbBIE THUIIbI THOPU-
JU3alMKA U BAJIEGHTHOCTH JIEMEHTA.
3. Jns BoccTanoBienus 16 r okcuaa cepsl Tpedyercs 3,6 r yriepona. Onpeaenure
BaJICHTHOCTH CEPBI B OKCHIE ¥ (OPMYITY OKCHJIA, PU YCIOBHH, YTO B pEaKIMu oOpa-
3yeTCsl YIIACKUCIBIN ra3.
4. B ooweme Boawl V(H,0) pactBopuiu maccy BeriectBa m. [IIOTHOCTh TOJIY4YEHHO-
ro pacTBopa p.

a) Haiigute MaccoByro JOJIO BEIIECTBA B PACTBOPE, MOJIIPHYIO U HOPMAJIbHYIO
KOHLIEHTpaLH, TUTP MOJyYEHHOI'O PacTBOPA;

6) Kakue 00beMbl MOTYYEHHOTO PacTBOpa U BOABI HYXKHO B35ITh, YTOOBI MIPUTO-
TOBUTH 00beM V; (B MIT) pacTBOpa JAaHHOTO BEIIECTBA ¢ KOHIeHTparmeir Cm;?

B) Kakoii 06beM pacTBopa BemecTtBa X ¢ KoHIeHTparueil CH HeoOxoauM amst
HEHTpaJIn3alii pacTBOpa MOJYYEHHOIO B MyHKTE 07
a)V(H,0) =100 mu, BemectBo — H3PO4, M(H3PO4) =19,6 T, p =1,09 /™M1 ;
0) V1=300 mi, Cm; = 0,5M
B) BemecTtBO X — KOH, Ca(KOH) = 11.
5. B 150 1 npupoanoii Boasl comepskutces 35,5 r CaSO,, 61,6 r Ca(HCOs),, 18,4 1
MgCl,. Yemy paBHa MOCTOSIHHAsE WU BPEMEHHAsl JKECTKOCTh BOjbI? Hamuimre peak-
WU YOAJIEHUs COJEH MOCTOSTHHOM MKECTKOCTH 3TOW BOJIBI C MTOMOIIBIO KaJIbLUHUPO-
BAHHOM COJIbI.
6. HanumunTe Ha3BaHUs ABYX JaHHBIX 3JekTponutoB H,S n KOH, k kakomy kiaccy
COCIMHEHUN OHHM OTHOCSITCS M KAKWUM JJICKTPOJIUTOM SIBIISIFOTCSL (CUJIBHBIA DJIEKTPO-
JUT WK cnadbiid 31ekTposuT). CocTaBbTe YypaBHEHMS AMCCOLMALMU JBYX JAHHBIX
AJEKTPOJIUTOB U paccuuTaiite pH BOIHBIX pacTBOPOB 0OOMX BEILIECTB C KOHLIEHTpA-
nueit Cm = 0,005 M.
7. st comu PbCl, HamummTe ypaBHEHUS THIPOJH3a B MOJCKYJISIPHOM, MOJHOW U
KpaTKOW MOHHOU (popMme, ONpeaeuTe TUI THAPOJIN3a, pACCUUTANTE KOHCTAHTY TH/I-
ponu3a, CTeNeHb ruapoin3au pH pacTtBopa 3TOM CONM C KOHLEHTpALIUEN
Cwm = 0,0005 M
8. Jlns maHHOM XMMHUYECKOW pEeakIMM HAIUIIUTE KMHETHYECKOE YpaBHEHHUE U OIpe-
JIEJINTE TEOPETUUYECKUN TOPSAOK peakuuu. Paccumranre, KaKk U3MEHUTCS CKOPOCTH
peaKkiuy NMpU yKa3aHHBIX U3MEHEHUSIX YCIIOBUI MPOTEKaHUs peakuuu (Tadi. 6).
9. st o6patumoii peakiu C(TB) + O,(T) <> CO,(T) + Q ompenenure, B KaKyro CTO-
POHY CMECTHUTCS paBHOBECHE PEaKlLMU, €CJIM: ) YMEHbIUUTh JaBjieHue; 0) yMEHb-
IIUTh TEMIIEpaTypy; B) yBeaunuuTh KoHIeHTpalno CO, . PaccunTaiite paBHOBECHbIE
KOHLIEHTpAaI[MU BEILECTB, €CJIM HayajbHas KOHIEHTpAlMs  KUCJIOpOoJa paBHa 2
MOJIB/JI, @ KOHCTaHTa paBHoBecust Kp = 20.
10. Jns mannoi peakuuu 3S(TB) + HoO(T) <= 2H,S(r) + SO4(T)
paccuutaiite u3mMeHeHue HSHTaIbIUU AHjgg, HTpOomMU ASygg u sHepruto ['mbOca
AGygg. Ormpenenure THUN peaKIUH MO TEIIOBOMY 3(PGEKTy (IK30TEPMHUUECKAs WIIH
SHIOTEPMUYECKAS])) U BO3MOKXHOCTh CaMONPOU3BOJIBLHOIO MPOTEKAHUS PEAKIUH B
NPSIMOM HAMpPABJICHUU MIPU CTAHJAPTHBIX YCIOBUSIX.
11. Vkaxure creneHb OoKucIeHHs Kaxxmoro aroma B BemrectBax P, HNO; u NHs.
Onpenenure OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA 3THUX BEILECTB (BEIIECTBO
MOXET OBITh TOJBKO OKHCIHUTENIEM, BEIIECTBO MOXXET OBITh TOJIHKO BOCCTAHOBHTE-
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JIeM, BEILIECTBO MOKET ObITh M OKUCIUTENIEM U BOCCTAHOBUTEJIEM B 3aBUCUMOCTH OT
yCIIOBUI). YKaXXuTe, KAKOE U3 MPUBEJIEHHBIX MPOIIECCOB
NaCrO, — Na,CrOy4; Au,03 — AU mipeACTaBIAIOT COO0M OKHCIEHUE, a KAKOE — BOC-
cTaHoBJIeHHE. HanuiuTe 31eKTpOHHbIE YpaBHEHUS.
12. Hanumure ypaBHEHUS peakiui, HalauTe KOd(PQPUIUEHTH B 3TUX YPaBHEHUAX
METOJIOM AJIEKTPOHHOTO OallaHca, ypaBHsNTe peakuuio. PaccuMraiite SKBUBaJIEHTHI
OKHUCJTUTEIISI © BOCCTAHOBUTEJIS.

K,SO; + KMnO, + H,SO, — MnSO, +

SO, + KMnO,+ H,O0 — MnO, + ...

13. Harmmummute ypaBHEHHS 3JIEKTPOIHBIX MPOIIECCOB TIPH AJIEKTPOIU3E BOTHOTO pac-
tBOopa comu AgNO; c rpadutoBeiM aHofoM. PaccunrtaiiTe mMacchl BElIECTB, BbIE-
JUBLIMXCS HAa KAaTOJI€ U aHOJIE MU CUiie ToKa 1= 7a 3a Bpems t= 4 yac.
14. CoctaBpTe CXE€My TabBAHMYECKOTO DJIEMEHTA, COCTOSIIETO W3 JIBYX METAJLIOB
Ag u Co, nmorpykeHHbIX B pacTBOpbl uX cojeil ¢ koHreHTpauueir Cy=0,07 M u
Cv=0,025 M cootBercTBeHHO.Hamnuiure ypaBHEHHUs] KaTOAHOTO M aHOJHOTO MpO-
1eccoB, TokooOpasyromyto peakiuo (TOP) u paccuuraiite 3JIC 3T0r0 37I€MEHTA.
15. KenesHoe uzaenue nokpbud CBUHIIOM. Kakoe 3To MOKpBITHE — aHOHOE HJIN Ka-
toaHoe? Hamuiumre ypaBHEHHUS] aHOJHOTO M KaTOJHOTO MPOILIECCOB KOPPO3UH ITOTO
U3JIeTUs IPU HAPYIICHUH TOKPBITHS BO BIAKHOM BO3JIyX€ U B KHCIION Cpelie.

3. IlepeyeHb BOMPOCOB, BBHIHOCHMbBIX HA NPOMEXKYTOYHYI) ATTECTANMIO
(3a4er ¢ oneHKOI):

1. ATomMHO-MONEKYIApHOE yueHrE. OCHOBHBIE XUMUYECKHE TTOHATHUS: aTOM, MOJIEKY-
J1a, DJIEMEHT.
2. OCHOBHBIE CTEXMOMETPUYECKUE 3aKOHBI XMMHUHU. 3aKOH COXPAHEHUSI MAacCChl Bellle-
CTBa
3. 3aKOH MOCTOSTHCTBA COCTaBa. JKBUBAJICHT. 3aKOH SKBUBAJICHTOB. 3aKOH ABOTaIpO.
MonbHbII 00bEM rasa.
4. Dueprerudeckue 3QPEKTh XUMUUECKUX PEAKIIUA.
5. Crpoenue artoma. Snepnas mozaenb aroma. CTpoeHHE SJIEKTPOHHOW O0O0JOYKU
aToma BoJiopojia o bopy.
6. JIBolicTBEHHass KOPIYCKYJISIPHO-BOJIHOBAas MPUpPOJa 3JEKTpoHA. YpaBHeHue Jle-
Bbpoiins. AtoMHas opOuTab.
7. XapaKTEepUCTUKA SHEPTUM IJIEKTPOHA YETHIPbMS KBAHTOBBIMHU YUCIIAMU.
8. ITpunuun Ilaymu. IIpaBuno ['yHma. DimeKTpoHHas €eMKOCTh YPOBHEH M MOLYpPOB-
HEH.
9. PacnpeneneHue 3J€KTPOHOB B aTOMax IO YPOBHSAM W moaAypoBHsAM. [IpaBuia
KiteukoBckoro. [Ipumepsr.
10. s, p, d, f - a;meMeHTBI M UX MECTO B MEPUOINYCCKON CHCTEME XMMHUCCKHX DJIe-
meHToB J[.U. Menneneena.
11. Ilepnonuueckwmii 3axon .M. MenneneeBa. CoBpeMenHast HopMyIupoBKa MEpUoO-
JIMYECKOTO 3aKOHA.
12. Ctpykrypa nepuoanudeckoii cuctemsl J[.1. MenneneeBa. XapakTepuctuka rpymi
Y MIEPUOJIOB.
13. KoBanenTHas cBs3b. MeXaHW3M BO3HHKHOBEHHS KOBaJICHTHOH cBsi3u. CBOMCTBA
COCIMHEHUH C KOBAJIEHTHOM CBA3bIO.
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14. JIoHOpHO-aKIENTOPHBII MEXaHW3M BO3HMKHOBEHHS KOBAJEHTHOW CBs3u. Bomo-
poaHas CBSI3b U €€ 3HAYECHHUE B CBOMCTBAaX BOJIBI.

15. MonHas cBs13b. MexaHu3M BO3HUKHOBEHUSI HOHHOU cB3U. CBOIiCTBA COSTMHEHNN
C MOHHOM CBSA3BIO.

16. CkopocTh XUMHUYECKUX PEAKIIMH, 3aBUCUMOCTh CKOPOCTH OT Pa3iu4HbIX (HaKTo-
pOB.

17. BnusiHue KOHLIEHTPALMK PEarupyrolruX BEIIECTB HA CKOPOCTh XMMUYECKUX pe-
akuuii. OCHOBHOM 3aKOH XMMHYECKOW KMHETHKU. KOHCTaHTa CKOPOCTH XMMHUYECKHUX
peakiuii ¥ ee (GU3MUECKUNA CMBICT.

18. 3aBUCUMOCTH CKOPOCTH XUMHUYECKHX peakiuii oT TemnepaTypsl. [IpaBuno Bant-
Todda.

19. AKTHUBHBIE MOJIEKYJIbI U YHEPTHUS aKTUBAIUH.

20. Karanu3. MexaHu3M JeiCTBHS KaTaIn3aTOPOB.

21. O6patumMbie U HEOOpATUMbIE XUMUYECKUE MPOIIECCHl. XUMUYECKOE PABHOBECHE.
22. KoHcTaHTa XMMHMYECKOTO PAaBHOBECHSI TOMOTE€HHBIX M T'€T€POTE€HHBIX peaKlui
(3aKoH necTByromMX Macc). [Ipumepsi.

23. punnun Jle-Illarense. @akTopsl, CMEMIAONINE XUMUUECKOE PABHOBECHE.
24.OcHOBBI TepMOJMHAMUKU. BHyTpeHHsss sHeprus u sHTanbnus. [lepBblif 3akoH
TEPMOJIUHAMUKHU.

25. Tepmoxumusi. 3akoH ['ecca.

26. TeruoBoi 3G (HeKT XUMUUIECKON PEaKITUH.

27. Ilpunun pacyera TeIioBoro 3gdekra peakuuu. Ternora odpa3oBanus. Temnora
HEUTpaIM3alyu.

28. ObOpatumble U HEOOpaTUMBbIE TpoIlecchl. HampaBlieHHOCTh MaKpOCKOIMHUYECKHX
IIPOLIECCOB. DHTPOIIHUS.

29. Bropoii 3akoH TepMoarHaMukd. [IoHATHE SHTPOIHH.

30. Dueprus ['mb6ca. OnpeneneHue yciIoBU PaBHOBECHS M HAIMPABICHHOCTH IPO-
LIECCOB 10 U3MEHEHHIO TEPMOIMHAMUYECKUX (DYHKIUH.

31. Tperuii 3aK0H TEPMOJMHAMUKH.

32. Tlonarue o nqucniepcHbIX cuctemax. Kiaccudukarus TUCIepCHbIX CUCTEM T10 ar-
peraTHOMy COCTOSIHUIO M pa3MepaM YacTHI] IUCIIEPCHOM (a3bl.

33. I'maponus. Tunsl TUIPOIN3a, KOJIUYECTBEHHbBIE XapaKTEPUCTUKN THIPOIIN3A.

34. I'mpponu3s no katuoHy. KoHCTaHTa u cTeneHb TUAPOIU3A.

35. 'maponus nmo annony. KoHcTaHTa M CTeNeHb TUapoJin3a.

34. ['uaponu3 Mo KaTHOHY U aHMOHY. KOHCTaHTa M CTENEeHb THIPOJIN3a.

36. MonHoe npoussenenne Bojibl, Bogopoaubiil "pH'" u rugpokcunbubiii "pOH" no-
Ka3aTeJin, UX B3aUMOCBSI3b U pacyer.

37. Oxucnurenb U BocctaHoBuTeb B OBP, MeTon a5iekTpoHHOT0 OanaHca Jjisl moJy-
yeHus: korpduurentos B OBP.

38. CocraBneHue 31eKTpOHHOTO Oananca u Hanucanue OBP.

39. DnekTpoaHble MOTeHIHAbL. [IpUUnMHBI NX BO3SHUKHOBEHHUS.

40. P HampspKeHUs METaJJIOB, €r0 UCHOJIb30BAaHUE NIl CO3/IaHUS TajJbBaHUYECKUX
aneMeHTOB. COIOCTaBUTh CBOMCTBAa METAJNIOB B COOTBETCTBUM C PACIOJOKEHHEM B
BOJOPOJHOM LIKAJIE TIOTEHIHAIIOB.

41. YcTpoHCTBO raibBaHMUYECKOTo 3iemeHTa Jlanudmnsa-SAkoOu. YpaBHEHHS dJeK-
TPOJIHBIX MPOIIECCOB, TOKOOOpa3yIollas peakiiusi U pacyeT 3.11.C.
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42. YcTpolCTBO KHCIOTHOTO AKKyMYJISITOpa. YpPaBHEHUS 3JIEKTPOAHBIX ITPOLIECCOB,
3apsAIKH U Pa3psAIKH aKKyMyJIATOpA.

43. YCTpOMCTBO IMIETOYHOTO AKKyMYJSTOpa. YPaBHEHUS AJIEKTPOJIHBIX IPOLECCOB,
3apsAKH U Pa3psAAKH aKKyMyJIATOpA.

44. YcrpoiictBo 6atapen (Zn-Mn). YpaBHEHUS 3JEKTPOIHBIX MPOIECCOB.

45. YCcTpolCTBO CTaHAAPTHOTO BOJOPOAHOTO AEKTpoaa. Y paBHeHue HepHcra.

46. TanpBanuuyeckuit sneMeHT. OCHOBHBIC NMPUHIIMIBI €ro paboThl, 3aMKUCh rajabBa-
HUYECKOH 1ienu, ypaBueHue TOP.

47. DIEeKTpOan3 pacIuIaBOB AIEKTPOIUTOB. IIpakTnyeckoe MpuMEHEHUE INEKTPOIU3A
paciuiaBa COJICH.

48. DnexTponu3 pacTBOpoB cojeit. [lopsmok BeIIEICHUST KATHOHOB W AaHWMOHOB Ha
AIEKTPOJAX.

49. 3akonsr Papanes s dnnekrponusa. [IpakTudeckoe mpruMeHeHUe dIEKTPOIN3a.
50. DnekTposn3 ¢ pacTBOPUMBIM aHOAOM. [IpakTHueckoe NpUMEHEHUE IIEKTPOIHN3a
C pacTBOPUMBIM aHOJIOM.

51. Koppo3sust meramioB. Knaccudukariysi KOppo3HOHHBIX MPOIIECCOB.

52. OCHOBHBIE IPUHIIMIIBI K METO/IBI 3AIUTHI OT KOPPO3UH METAIIIOB.

53. Mertaimmmdeckre MOKphITHsI. AHOJHBIE U KaTOJIHBIE.

54. Xumnueckasi OCHOBa aTMOC(EepHOI KOPPO3UU METAILIIOB.

55. XumMuueckas u JIeKTpoxuMuyeckas koppo3us. [IpuBennure npumMepsl, ypaBHEHUS
peaKunil.

56. Koppo3zus MeTaijioB B pa3IUYHBIX CpeAax. 3aBUCUMOCTb CKOPOCTH KOPPO3UHU OT
PUPOBI METAJLIA.

S7. IlpakTnyeckoe NpUMEHEHHE aHOJHBIX TOKPBHITUIA HA METaJlIax.

58. IIpakTryeckoe MPUMEHEHHE IEKTPOIN3A JUIS 3aIIUTHI OT KOPPO3HH.

59. Karomnas 3ammra oT KOppO3WH. DJIEKTpOXMMHUYEcKas ocHoBa. [IpakTudeckoe
IIPUMEHEHUE.

60. AHoaHas 3amuTa. DIEeKTpOXUMHUYECcKask OCHOBA. [IpakTnueckoe npumMeHeHue.

6.2. Onucanune noka3aresieil 1 KpUTePpUEB KOHTPOJIS YCIIEBAEMOCTH, ONTUCAHUE
LIKAJI OLeHUBAHUA
Cucrema peiiTHHIOBOr0 y4€Ta 3HAHUI U HABBIKOB CTY/ICHTOB:

OneHuBaemblil mapaMeTp WNHuTepBan IToBTOpPHOCTH Pelitunrosas onenka
OLIEHKHU
ITocemenne Jlexnuuu 0-1 8 0-8
JIaGopatopHsble 2-5 10 20-50 20-58
paboThI
Texymas ouenka | Pacuetnesie pabo- 8-15 3 24-45
3HAHUW U HAaBBI- | ThI
KOB TectupoBanue 2-5 12 24-60
KoHTposbHbIE 10-20 3 30-60 78-165
paboThI
HTorosasi cymma OajijioB 98-223
Juddepenunanys UTOroBoi olieHKH (aBTomar)™ nomyck — 100-149
3—-150-179
4—180-199
5—200-223
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* Tlpumeuanue: Ha ycMoTpeHue JieKTopa Mpy CBOCBPEMEHHOM BBITIOJTHEHUH JTa00OPaTOPHBIX padoT,
pacueTHBIX padOT U MOCEUICHUH JISKIIUH.

7. Y4eOHO-MeTOAUYecKOe U HH(popMaMOHHOE o0ecneyeHue JUCIUIIMHbBI

7.1. OcHoBHas JMTEpPaTypa
1. I'muaka, H.JI. O6mas xumust. — M.: KaoPyc. — 2012. — 752 c.
2. Kuszes, [I.A. Heopranuueckass Xumusi: y4eOHUK Il OaKaJlaBpOB; IS CTY/ACHTOB
y4eOHBIX 3aBEJICHUN, 00YYaIOIINUXCS 110 arpapHbIM HAIlpaBJIEHUSAM MOATOTOBKU Oaka-
JaBPOB M MAarucCTPOB W arpapHbIM HaIpaBJICHUSAM MOATOTOBKH JUIJIOMUPOBAHHBIX
cneunanuctoB./[{.A. Kuaszes, C.H. Cmapsirun. — M.: FOpaiit. — 2012. — 592 c.

7.2. lonoJiHUTEILHAS JIUTEPATYpa
1. AxmeroB, H.C. OOmas u Heopranuueckas xumus. Yueonuk./, H.C. AxmetoB. —
M.: Beiciias mikona. — 2005. — 679 c.
2. BacunbeB, B.Il. AHanmutnueckas xumusi: B 2 kH.: KH. 1: Tutpumerpuueckue u
rpaBUMeTpUuYecKuil MeTobl ananu3a./ B.I1. BacunseB. M.: JIpoda. — 2007. — 368 c.
3. KopoBun, H.B. O0mas xumusi: Yueonuk 115 By308./ H.B. Kopoun. M.: Beicias
mkona. — 2010. — 558 c.
4. Xomuenko ['.II., llutoBuu N.K. Heoprannueckas xumus — M.: Beicimias mkomna. —
1987. — 464 c

7.3 MeToanyecKue yKa3aHusi, peKOMEHIAUH

U IpyTrue MaTepUaJibl K 3aHATUAM
1.¥Vmokuna, E.A. OcHoBHble Bonpochkl o0mieit xumuun/ E.A. Ymokuna, H.K. MapTsi-
HoBa. — M.: PTAY-MCXA. — 2014. - 90 c.
2. YmokuHa, E.A. Xumus/ E.A. Ymokuna, H. K. MapteiHoBa. — M.: PTAY-MCXA. —
2016. - 121 c.
3.¥Ymokuna, E.A. Xumusa c mnpumepamu pemenus 3anay/ E.A. VYmaokuna,
JLIO. demuna, A.JI. JImutpeBckuii. — M.: PTAY-MCXA. — 2016. — 110 c.
4. Ymoxkuna, E.A. Xumus. [paktukym no xumun/ E.A. Ymokuna, J1.JO.Jlemuna,
AJL OmutpeBckuii. — M.: MITAY. —2014. — 90 c.
5. VmokuHa, E.A. OCHOBBI OpraHU4YeCKOl XMMUU U XHUMHUH BBICOKOMOJIEKYJISIPHBIX
coequnennit/E.A. Ymokuna, H.K. MapteoBa. — M.: PTAY-MCXA. — 2016. —105 c.
6. VYmoxuna, E.A. OcnHoBbl aHamutnueckon xummumu/ E.A. VYmarokuHa,
H.K.MaptsiHoBa. — M.: Pocundopmarporex. — 2017. — 76 c.
8. Ilepeyenr pecypcoB HH(POPMAUMOHHO-TEIEKOMMYHUKAIIMOHHON CeTH
«/HTEepHEeT», HeOOXOAUMBIX JIJISl 0CBOCHHS JUCIHHUILIAHDI
www.elibrary.ru — snextponHast 6ubnuoreka, comepkut cratbu u3 Oomee 30 000
YKYpHAJIOB- OTKPBITHII JOCTYII,
bd.viniti.ru  Ba3a nmaHHBIX «XuMHS» BCepocCHIICKOro HWHCTHUTYTa HAyYHOH W
texandeckoit uapopmanuu (BUHUTH) — oTkpeITHIN AOCTY,
www.rambler.ru, www.yandex.ru, www.Google.ru — moucKoBbIe CHCTEMBI.

9. IlepeyeHb MPOrPAMMHOI0 00eCIeYeHHUS] .

1. IIporpamma ACD ChemSketch — xumuyeckuii pegaktop.

2. ITIporpamma Microsoft Office Excel — mist paboTel ¢ Tabnunamu, 6a3aMu JaH-
HBIX 1 TpadHKaMH.
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http://www.viniti.msk.su/

TpeOoBaHus K NPOrPAMMHOMY 00ecIe4YeHNI0 Y4eOHOTr 0 mpoiecca

HanmeHnoBanme
Ne . HaumeHoBaHue Tun I'on paspa-
paszaena yuyeOHoit ABTOp
n/n NMPOrpaMMbl NMPOrpaMMbl 00TKH
AMCIUIIMHBI (MOYJIs1)
1 OCHOBHBIE TIOHATHUS U ACD ChemSketch I'paduueckas, ACD Labs 2015
3aKOHBI XUMUHU. pacueTHas
KI/IHGTI/I}(a XUMHUYECKUX Avogadro I'paduueckas, GNU 2013
peakuuii 1 XuMU4ecKoe pacueTHas
paBHOBECHE I'paduueckas,
2 . . pacueTHas,
Microsoft Office pabota c Tab- |  Microsoft 2010
Excel
JALaMH, Oa-
3aMH JaHHBIX
DneKTpuuecKas JUcco- Tpadeckas
3 |mmanws. pH, ruaponus ACD ChemSketch |~ P | ACD Labs 2015
. pacuerHas
coneil.
OxkucinuTenpHo- I'padpmucckas
4 |BoccraHoButenbHbie pe- | ACD ChemSketch p | ACD Labs 2015
pacueTHas
aKluu
5 | DVICKTpOXHMIECKHE ACD ChemSketch | PAHICCKat, | Acpy | o 2015
MIPOLIECCHI pacueTHas

10. Onucanne MaTepuamIbHO-TEXHUUYECKOM 0a3bl, HEOOXOIUMOM IJI OCYIIECTBICHUS
00pa30BaTEILHOIO MPOLIECCa MO AUCIUIIIINHE

Tabmura 10

CeeeHusi 00 00eCIIe4eHHOCTH CNIENMATM3MPOBAHHBIMHU J12a00PATOPUAMHU

HaunmMmenoBaHue crnenuaib-
HBIX TIOMEIIICHUHN U ITOMe-
IICHUM JJ11 CAMOCTOSITCIIb-
HOU paboThI
(Ne yaeOHOTO KOpIyca, Ne
ayJIMTOPUHN)

OCHAaILIEHHOCTh CHEUANIbHBIX TOMENIEHUN U TOMe-
IICHUH JI CAMOCTOSITEIbHON PaOOTHI

1

2

koprmyc 29, aynutopus 401

1. Ctonsl m1abopaTopHbIE — 3 IIIT.

2. TaGypetkwu - 20 .

3. Cron nipernojaBaTeabCKui — 1 1miT.

4. Berrspxkao# mkad — 1 mT.

5. Tabypetku - 10 .- (210136600002899)

6. Jlocka yueOHast - 1 . - (410136000001829)
7. bans koMmOMHUpPOBaHHAS - 2 IIIT.-
(210134000000411, 210134000000412)

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

9. Bechl npernusnonssie - 1 mr.- (410134000001398)
10. Quctunnstop J3-25 — 1 mir. -
(410134000000191)

11. Hentpudyra naboparopuas - 1 mr. -
(410134000000819)

12. Becwl mopumonnsie SK-1000 - 1 .-
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(210134000000413)
13. biok mutanus - 1 m. -(210134000001659)

kopryc 29, ayautopus 403 | 1. Cronsl 1abopaTopHbie — 3 IIT.

2. Tabypetkwu - 20 mIT.

3. Croun npenojaBaTebcKuii — 1 mT.

4. BoitsoxHOM mikad - 1 mT.

5 TaGyperkwu - 10 mT.- (210136600002899)

6. Jlocka aynuropHas - 1 mr. -(410136000004314)
7. D11 Ie4b CONPOTUBICHUS - | WIT.-
(410134000000193)

8. bana koMOuHMpOBaHHAS - 2 IIT.-
(210134000000409, 210134000000410)

9. Hentpudyra nabopaTopHo-KIUHUYECKas - 1 IT.-
(410134000000192)

10. ®oromerp KOK3 - 1 mr.(410134000000186)
11. pH MeTp MUNIITUBOABTMETP - 2 MIT. -
(410134000000189, 410134000000190)

JU1st caMOCTOSITENIbHOM padOThI CTYAACHTOB UCIOJIb3YIOTCS pecypcbl LleHnTpanb-
HOU HayuyHoU OubOimoTexku umenu H.W. JKene3HoBa, BKiItoHaronme 9 4YUTalIbHBIX 3a-
JIOB, OPTraHW30BAHHBIX II0 MPHHIMAITY OTKPHITOTO JOCTyna W ocHamieHHbx Wi-Fi,
WHTEPHET-JOCTYIIOM, B TOM YHUCJE 5 KOMIBIOTEPU3UPOBAHHBIX YNUTAIBHBIX 3aJI0B, a
TaK)K€ KOMHAThl CAMONOATOTOBKH B OOIIEKUTHSIX No 4 1 NoS5.

11. MeToanueckne pPeKOMEeHIalUMA CTYACHTAM 110 OCBOCHHUIO JUCIHUILINHDbI

JIJ11 OCBOEHMS AUCHMILIUHBI « XUMUS» yYalIUMCsl HEOOXOAMMO U3ydaTh yueo-
HbIE MOCOOUs M JIeKIMU. J[JIsS yCIentHoro BBITIOJIHEHUS J1abOpaTOPHBIX padoT, CTy-
JICHT JTOJDKEH CaMOCTOSITENIbHO TOTOBUTHCSA K KaXKJIOMY JIaDOpaTOPHOMY 3aHATHUIO, a
TaK)K€ CTPOr0 BBIMOJIHATH PaBuia padOThl B XMMUYECKOU JJAOOpaTOPHUH.

[ToaroToBka Kk J1abopaTopHOW pabOTe BKIIOYAET B ceOsl MOJIHOE U JAETAILHOE
O3HAKOMJIEHUE C TEOPETUYECKUM MATEepUajoM MO M3y4aeMOil Teme, a TaKXke TIla-
TEJIbHOE N3yUYEeHHE METOJAUKU MPOBEACHUS J1aOOPaTOPHOUN pabOTHI.

KadecTBO BBITIONIHEHHS KaX A0 J1a00paTOPHON pabOThl OIIEHUBAET U (DUKCHU-
pYeT Ipeno1aBaTelb.

BaxupiMM 3TanamMu BBIOJHEHHUS NMPAKTUKyMa U OCBOEHHUS TEOPETHUECKOTO
Kypca XMMHHU, SIBISIIOTCS MHIWBUIYyaJbHbIE pacueTHble pabOTbl U TECTHUPOBAHMS.
O1eHku 3a pacyeTHbIE pabOTHI, HAPABHE C OLICHKAMM 32 YCTHBIE OTBETHI, YUUTHIBAIOT-
Csl IIPY MTOJIBEICHNU UTOI'OB OCBOEHUSI IIPAKTUKYMaA.

Ha nepBoM 3aHSTHH BCE CTYIEHTHI 3HAKOMSITCS C MpaBUIaMHU TEXHHUKHU 0€30-
MACHOCTH M 00fA3aHbl CTPOTO BBIMOJHATH UX MPU MPOBEIACHUU BCEX JTAOOPATOPHBIX
pabor.

[Ipomyck 3aHaTHii 0€3 yBaXUTENbHOW MNPUYUHBI HE JOIMyCKaercs. 3a-
JOJDKEHHOCTH (MPOMYyIIEHHbIE Ja00paToOpHble PadOThI, HEMPOBEPEHHBIE PACUETHBIE
3aJJaHusl, HEBBITIOJHEHHbIE KOHTPOJIbHBIE paOOThI) AOKHBI ObITh TUKBUIUPOBAHBI.
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Buabl n gopmbl 0TPadOTKH MPONYLIEHHBIX 3AHATHH

Texy1ire 3a10KEHHOCTH MO0 MHAUBUAYAJIbHBIM JTOMAIIHUM 33/IaHUSIM, T€CTHU-
POBAHUIO U 3alIUTE JTA0OPATOPHBIX PA0OT JAOKHBI OBITh JTUKBUAUPOBAHBI B TEUCHUE
HEJIEJIM TIOCJIe CPOKa, 0003HAYEHHOTO B TEMATUYECKOM ILIaHe J1abopaTOpHBIX padoT,
BO BpeMs omnpefensiemoe npernogaBateneM. CTyIeHT, TPOIYCTUBIINHN 3aHATHS 00s3aH
0TpaboTaTh MPONYIIEHHBIE JTa0opaTopHbie padoThl. OTpaboTKa Ta00PATOPHBIX padoOT
OCYILIECTBISIETCS B IPUCYTCTBUHU TIPETOAaBaTeIs.

CTyzaeHT, He OCEIAaBIINK WA TPOIMYCTUBIIMN OOIBIIOE YUCIO JIEKIMM, IS
JIOTIyCKa K AK3aMEHY JOJKEH MPEIOCTaBUTh PYKOIMMUCHBIM KOHCHEKT jekiuil. CTy-
JICHT MOJyYaeT JIOMYCK K 3a4eTy, €CIH BBIMOJIHEHBI Bce JabopaTopHble paboThl, pac-
YEeTHbBIE padOThI, KOHTPOJIbHBIE PAOOTHI.

12.MeToanvecKkne peKoMeHIAINH MPENoIaBaTe/IsiM M0 OPraHUu3anuu 00ydeHHsI
Mo TUCHUTLITHHE

CrennpuKoi JUCIUIUTMHBI « XUMUS» SBISICTCS HEpa3pbIBHAS CBS3b TCOPUHU C
IpaKTUKOW. TeopeTHUecKre 3HAaHMS, KOTOPHIC CTYJICHTHI IOJYYarOT Ha JICKITUSX,
MOATBEPIKIAIOTCS M YCBAaMBAIOTCA Ha JIA0OPATOPHO-TIPAKTUYCCKUX 3aHATHAX. Jlis
YCICIIHOTO YCBOCHUS MaTepHuaia HeOOXOAUMBI 3HAHUS XUMUU B 00bEME IIKOJIbHOM
IIPOrpPaMMbI U 3JICMEHTApHON MaTeMaTHKU. J[JIs MOBBIIICHUS YPOBHS 3HAHUH IO XU-
MHUH y CTYJCHTOB, HCOOXOJAMMO HCKATh MYTH COBEPIICHCTBOBAHUS METOIUKH TPEIO-
JTABAHMUS:

— WCIOJIb30BaHUE Pa3HOOOpa3HbIX (OPM, METOJOB M MPUEMOB aKTHUBU3AIIUU
MI03HABATCIILHOM IeATEIBHOCTH YJaIuXcs (B T.4. aKTUBHBIX U HHTCPAKTHBHBIX );

— HCIOJIb30BaHWE HAMISAIHOTO MaTepHalia: TaOJHIl, PUCYHKOB, CXEM, MPH-
POJIHBIX MHHEPAJIOB, IECMOHCTPAIIUS OIBITOB; KOMITBIOTCPH3AIINs O0YUCHUS;

— pelIcHUE XUMUYCCKUX PACUETHBIX M AKCIIEPUMEHTAIBHBIX 3a7a4 KaKk METOI
00Oy4YeHUS XUMHH;

— HCIIOJIb30BaHHE PA3IMYHBIX (POPM OPraHU3AIMH CAMOCTOSATCIBHON padOThI
CTYJCHTOB: HHAWBHUIyaJIbHAS, TPYNIOBasi, KOJJICKTUBHAS,

— OpraHu3alys WHANBUAYATbHONH PabOTHI CTYJACHTOB C YYETOM YPOBHS IOJI-
TOTOBKH;

— CHCTEMAaTHYECKHHA KOHTPOJIb Pa3InYHBIX BUJOB B IIPOIIECCE O0YUCHUS.

IIporpammy pa3zpadoraJia:

Varokuna E.A., 1.T.H., JIOIIEHT

(monnwuce)
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PELEH3UA
Ha padouyio nporpammy aucuumiaunsl 51.6.22 «Xumusa» OIIOII BO
1o HanpasJieHHI0: 27.03.02 «YnpasjeHue Ka4ecTBOM»,
HANIPABJICHHOCTh: «YIIPaBJIeHHE KA4YeCTBOM B IIPOU3BOACTBECHHO-TEXHOJIOTMYECKHX
cucreMax» (KBajaM(puKauus BbINYCKHUKA — 0aKaJIaBp)

[lynseBbim Hukomaem HukonaeBuuem, mouieHTOM Kadeapbl aBTOMOOWIBHBIA TPaHCIOPT
OI'bOY BO «Poccuiickuii rocynapcTBeHHbI arpapHbiii yHUBepcUTeT — MCXA uMeHu
K.A. TumupszeBa», KaHIUAATOM TEXHHUYECKMX HayK (fajiee IO TEKCTy pEeLEeH3eHT),
mpoBeieHa peleH3us pabouedt nporpammbl aucuuiuimabl  «Xumus» OIIOII BO mo
HampaBineHnto  27.03.02  «YmnpaBieHHe KadecTBOM», HAIPAaBICHHOCTb: «YIIPaBIICHHE
KaueCTBOM B TPOU3BOJCTBEHHO-TEXHOJIOTMYECKUX CHUCTEMax», pa3paboranHoit B ®I'bOY
BO «Poccuiickuii rocynapcTBeHHbI arpapHbiii yHuBepcuTeT — MCXA wnmenn KA.
TumupsizeBa», Ha Kadeape UHXKEHepHON xumuu (pa3paboTunk — VYmokuHa Enena
AHaTOIIbeBHA, 3aBeAYIOMUN Kadeapoil HHKEHEPHOU XUMHH, TOKTOP TEXHUYECKUX HAYK).

PaccmoTtpeB mpencraBieHHbIE HA PELIEH3UIO MaTEpHalbl, PELEH3EHT IpPUILEI K clie-
JTYIOIITUM BBIBOJIAM:

1. IlpenwsaBnennas pabouyas mporpamMma JUCHHUIUIMHBI « XUMHUS» (Hanee Mo TEKCTY
[Tporpamma) coomeemcmgyem TpeboBanusiMm @PI'OC BO mno Hampasnenuto 27.03.02
«YmpaBieHue kauectBoM». [Iporpamma codeporxcum Bce OCHOBHBIEC Pa3felibl, cOOmEemcni-
gvem TpeOOBAHUAM K HOPMATHUBHO-METOANYECKUM JOKYMEHTaM.

2. [Ipencrasnennas B [Iporpamme akmyanvnocms ydeOHON NUCUUIIIUHBI B paMKax
peamuzanuu OIIOII BO re noodanexxcum commenuro — MUCIUIUIMHA OTHOCHTCS K 0a30BOM
yacTu ydyeOHoro nukia — b1.

3. [Ipencrasnennsie B IlporpamMme yenu IUCUUIUIMHBL coomeemcmeyiom TpeOoBa-
HusM ®I'OC BO nanpasnenus 27.03.02 «YmpaBiaeHUuE KaueCTBOMY.

4. B coorBerctBuu ¢ [IporpamMmoit 3a AMCHUIITUHON «XUMUS» 3aKpEIJICHO 3 KOM-
nemenyuu. Jlucuuninuna «XuMus» 1 npeactasieHHas [IporpamMmma cnocobna peanuszosamu
UX B OOBSIBJICHHBIX TPEOOBAHMSIX.

5. Pezynomamut 00yyenusa, npencrapieHubie B [Iporpamme B KaTeropusx 3HATH,
YMETb, BIAIETh coomeemcmeayom creunduke u colepKaHui0 JUCIUIUIMHBI U 0eMOHCmpU-
PYIOm 803MOHCHOCHb TIOJTYUEHUS 3asIBJICHHBIX PE3yIbTaTOB.

6. O6mas Tpy10EMKOCTh AUCIUIUIUHBI « XUMHs COCTABISET 4 3a4€THBIX €IUHUIIBI
(144 gaca).

7. Nndopmanusg o B3aMMOCBSA3M M3y4aeMbIX JUCHUIUIMH M BOIPOCAM HCKIIOYEHHUS
NyOnMpoBaHus B COJEPKaHUM TUCLUUIUIMH coomeemcmeyem NeicTBUTENbHOCTU. [uciun-
anHa «XUMUsS» B3auMocBszana ¢ apyrumu aucturummaamMu OITOIT BO u YueOnoro nnana
no HampasieHuto 27.03.02 «VYmnpaBieHne KauecTBOM» M BO3MOXHOCTb TyOJIMpPOBaHHUS B
COJIep>)KaHUM OTCYTCTBYeET. JIMCIMIUIMHA HE MpeaycMaTpUBaeT HAJIMYUE CIEIMATIbHBIX Tpe-
OOBaHUI K BXOJIHBIM 3HAHUSAM, YMEHHUSM U KOMIETEHIIUSM CTYICHTA, XOTS MOXET SBJISITHCS
MPEIIIECTBYIOMICH U CIIeUaIbHBIX, B TOM 4YHMCJe MPO(ECCHOHATBHBIX JUCIUILIINH, UC-
MOJIb3YIOIIMX 3HAHMS B 00JIACTU XUMUHU B MPOQPECCHOHATIBHON AEATeIbHOCTH OakaigaBpa Mo
JTAHHOMY HalpaBJI€HUIO MOJrOTOBKHU.

8. IlpencraBnennas [Iporpamma mpejmnosiaraeT MCIOIb30BAHUE COBPEMEHHBIX 00-
pa3zoBaTeIbHBIX TEXHOJOTHH, UCIOJIb3YEMbIC MPU pealIU3alliK Pa3IMYHbIX BUJIOB yueOHOM
pabotel. @opmbl 00pa30BaTEIBHBIX TEXHOJIOTUN coomeemcmayiom criennduke AUCIUILIIU-
HBI.

9. TlporpamMma AWCHUIUIMHBI «XUMUS TMPEAINOJiaraeT 3aHSATHS B WHTEPAKTHUBHOU
dbopme.
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10. Bunpl, conepkaHue U TPYJOEMKOCTh CAMOCTOSITENIbHONM pPabOTHI CTYIEHTOB,
npencraBieHHbie B [Iporpamme, coomeemcmayrom TpeOOBaHUSM K MOJATOTOBKE BBITYCKHH-
koB, conepxamumca Bo ®I'OC BO nanpasnenus 27.03.02 «YmnpaBieHHE KaueCTBOM.
[IpencraBnenHsle U onucanHble B IIporpamme (opmbl mekyujeil OUEHKH 3HaHUM (coom-
semcmayrom crieliupuKe AUCHUILTAHBI U TPEOOBAHUAM K BBIITYCKHUKAM.

dopma MPOMEKYTOYHOTO KOHTPOJS 3HAHUM CTYIEHTOB, MpeaycMoTpeHHas I[Ipo-
rpamMMoOii, OCyIIEeCTBIISIETCS B (pOpME dK3aMeHa, YTO coomeemcmeyen CTaTyCcy AUCIUILIN-
HbI, KaK AUCIUIUIMHBI 0a30Bod yacTtu ydeOHoro mukia — bl ®I'OC BO nampaBieHus
27.03.02 «YmnpaieHue kadectBom». DOpMbI OLIEHKU 3HAHUM, npenactaBieHHbie B [Ipo-
rpamme, coomgemcmeayon CreuuPpuke TUCIUILUIMHBL U TPEOOBAHUSAM K BBIITYCKHUKAM.

11. YueOHO-MeTOAMYECKOE 0OOEeCTICUeHUE TUCIUTUIMHBI MPECTABIIEHO: OCHOBHOM JH-
TepaTypor — 2 UICTOYHUKA, JOTOTHUTENbHOMN IuTepaTypoil — 4 HaumeHoBaHus, IHTepHET-
pecypcel — 3 UCTOYHUKA U coomgemcmgyem Tpedboanusim PI'OC BO HampaBieHus
27.03.02 «YmnpaBiaeHHE Ka4€CTBOMY.

12. MarepuaibHO-TeXHUUYECKOE O0ecreueHne AUCIHUILUIMHBI COOTBETCTBYET CIICIIH-
buke AUCIMIUTUHBI «XUMUS» U OOECIEUYMBAECT HCIIOJIb30BAaHHE COBPEMEHHBIX 00pazoBa-
TEJbHBIX, B TOM YUCJIE€ HHTEPAKTUBHBIX METOJOB OO YUCHHUSI.

13. Meroandeckre peKOMEHIAIMH CTYICHTaM M METOJAMYECKHE PEKOMEHIAINH Tpe-
MOJIaBaTeNsIM 10 OpraHu3aluu OOyYeHHUs MO JAUCUUIUIMHE JAl0T MPEJCTABICHHUE O CIICIH-
buke 00ydeHHS MO UCIUIUIUHE « XUMUS».

OBIIHUE BbIBO/bI

Ha ocHoBaHMM NpOBEAEHHON PELEH3UN MOXKHO CIeNaTh 3aKJII0YEHUE, YTO XapaKTep, CTPYK-
Typa U cojiepxkaHue padoueil nmporpammel qucturuinabl «Xumus» OITOIT BO no nampas-
nenuto 27.03.02 «YmnpaBiieHHEe KaueCTBOMY», HAMPABICHHOCTh. «YTIPaBI€HUE Ka4eCTBOM B
MPOM3BOJICTBEHHO-TEXHOJIOTHYCCKUX CUCTeMax» (KBaJM(UKAIKS BHITYCKHUKA — OaKaiaBp),
pa3paboTaHHas 3aBEIYIOMUM Kadeapoil MHKEHEPHOU XMMHUH, JOKTOPOM TEXHUYECKUX Ha-
yK, poneHtom YmokuHoi E.A., cootBercTByeT TpeboBanusim OI'OC BO, coBpeMeHHBIM
TpeOOBaHUSIM YKOHOMHUKH, PHIHKA TPYy/a U MO3BOJIUT MPH €€ peann3aliuu yCIelHo odecre-
YUTh (HOPMUPOBAHUE 3asIBICHHBIX KOMIIETEHIIUM.

Peuenzent: Ilynses H.H., nouent xadenpsl aBTomoOmibHOro tpancrnopra ®I'bOY BO
«Poccuiicknii rocygapcTBeHHbIN arpapHblid yHUBEepcUTET — MCXA umenn K.A. Tumupsze-
Ba», KAHJIUJIaT TEXHUYECKUX HAYK

« » 2019 .
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