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AHHOTAUMSA
padoyeii nporpammbl yueOHoii gucuuiuinabl 51.0.08 «Xumus»

JJIS1 MOATOTOBKHU OakajiaBpa nmo HanpaJjeHuio 35.03.06 — «ArpouH:xeHepus»,
HaIpaBiIeHHOCTU: « TeXHUYECKUE CUCTEMBI B arpoOU3HECEY,
«TexHuueckuii cepBUC B arpoNpOMBIIIIIECHHOM KOMILIEKCEY,

«Marunbl 1 000pyAOBaHUE JIJIsl XpaHEHUS U NepepaboTKH CeNbCKOXO03IiCTBEHHON

POy KITAM

Ieab ocBoeHusI AMCHUILTUHBI: (popMupoBaHue 0a30BBIX 3HAHUN O (DyHIAMEHTATh-
HBIX 3aKOHAaX, 3aKOHOMEPHOCTSIX U OCHOBHBIX METOAaX (PM3HKO-XUMHUYCCKOW HAYKH,
YTO TMO3BOJIUT CTYACHTAM CHCTEMATH3UPOBATh 3HAHUS BAXXHEHINNX TEOPETHUCCKUX
00O0OIICHUI XUMUH; TITy0)Ke IMOHATH SIBJICHUS MPUPOJIBI, MEXaHU3Mbl XUMUYCCKUX U
(U3HKO-XMMHYECKHX IPOILIECCOB, MPOTEKAIOMUX B MPHUPOJIC W JKUBBIX OpraHH3Max,
MIPUHIIATIEI XUMUYECKON TEXHOJOTUU M MyTH MOJU(UKAIMH CYIIECTBYIOINUX TEXHO-
JIOTHH ¢ y4eToM TpeOOBaHUH OXpaHbl OKPYKAIOIIEH CpeIbl.

MecTo TMCHUIIMHBI B y4e0HOM miaHe: 1uki b1, 6a3oBas yacTh, JUCIHUILIAHA OC-
BanBaetrcs B 1 cemectpe.

TpedoBanusi Kk pe3yjbTaTaM OCBOEHHUsI JAUCHHUIUVIMHBI: B PE3yJIbTaTe OCBOCHUS
TUCIIMIUTAHBL (opmupyeTtes cieayromnias kommnerennus: OITK-1.

KpaTtkoe coaep:kaHue TMCUMILUIMHBI: CTPOSHHUE aTOMa M BEIIECTBA, OCHOBHBIC 3a-
KOHBI XUMHUH, OOIHEe 3aKOHOMEPHOCTH XUMHUYCCKUX MPOIIECCOB, PACTBOPHI, CIIOCOOBI
BBIPQKCHHUS COCTaBa PacTBOPOB, XUMHUYECKasl KHHETUKA U PAaBHOBECHE, XHMHUYECKas
TEPMOJIMHAMHKA, OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIC IPOIECCHI, JJICKTPOXHMHYC-
CKHE TTPOIIECCHI.

OO0mas Tpy10eMKOCTh TUCIHILTHHBL: 3 3a4. ea. (108 yac.)

IIpoMeKyTOYHBII KOHTPOJIb 110 JUCHMILIHHE: DK3aMEH.

1. Ileqtb ocBOEHMS AUCHUTTUHBI

[{eas OCBOGHUS JUCIUTUIMHBI — MOTYYEHUE 3HAHUN TI0 XMMUH, 00ECIICUHBaIO-
e OCHOBY MOJITOTOBKHU OakasiaBpa, TOCTATOYHOM JUIsl PEIIeHHs TPOU3BOACTBEHHO-
TEXHOJIOTUYECKUX, OPTraHU3alMOHHO-YIIPABIECHYECKUX, HAYYHO-HCCIEA0BATEIBCKUX
Y MIPOEKTHBIX 3aJ]a4, B TOM YHUCJIE TI0 CO3/IaHUI0 BEUIECTB U MATEPUAJIOB C 3aJaHHBI-
MM CBOMCTBaAMU.

3agauyaMy AUCHUIUIUHEI SIBJISTFOTCS

- O3HAKOMHTH CTYJCHTOB C OCHOBHBIMHU IOJIOKEHUSIMHU OOIIEH, HeopraHuye-
CKOM XMMHH, aHATTUTUYECKON XUMHH, U (PU3UUECKON U OPraHUYECKON XUMUU;

- Hay4YuTh CTYACHTOB MOJb30BATHCS MJI1 KOHKPETHBIX II€JIEH TEeMHU 3HAHUSIMH,
KOTOpbIE OHU MPUOOPETAIOT B XOJI¢ U3yUeHUsS (PyHIaMEHTAIbHBIX HAyK, IPYyTUX 00-
nenpodecCuOHaTbHBIX U CIIEIUATBHBIX AUCITUIUINH,

- TIOBBICHTH YPOBEHHb MPOPECCHOHAIBHOW KOMIETEHTHOCTH CTYACHTOB IIO-
CPEACTBOM YCTAaHOBJIEHUSI CUCTEMbI MEKIPEAMETHBIX CBS3EH COJEPKAHUSA Kypca C
coJiepKaHueM TPOOUITUPYIOMIHNX JTUCITUTIINH.

2. MecTO TMCHUILTAHBI B Y4eOHOM Tpoiiecce
JucrunnmHa «Xumus» BKIoUeHa B oOs3arenbHbl niepedensr OI'OC BO, B mwmkn
JTUCHUIUIMH 0a30BoM wyacTu. Peanuzamusi B AuciuiuinHe «XuMUsS» TpeOOBaHMMA
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dI'OC BO, OIIOIT BO ocymiecTBiIsieTCs: B COOTBETCTBUU ¢ YUYEOHBIM IIJIAHOM TI0
HamnpasyieHnto 35.03.06 — «ArpouHxeHepus», HapaBIeHHOCTH: « TeXHUYECKHUE ChC-
TEeMbI B arpobusHece», « TeXHUYECKUN CEpBHUC B arpoONpPOMBIIUICHHOM KOMIUIEKCEY,
«MarHbl 1 000pyAOBaHUE ISl XPAHEHHSI U TIEPEpabOTKU CENbCKOXO03AiCTBEHHON
MPOTYKIIAN.

Pabouas nporpamMmma IHCUMIUIMHBI « XUMHSD JJI1 HHBAJIMIOB U JIMI] C OTpaHU-
YEHHBIMH BO3MOKHOCTSIMU 3JI0POBbsSI pa3padaThIBa€TCs MHAMBUAYAJIbHO C YYETOM
OCOOCHHOCTEM MCUXO(PU3NYECKOTO Pa3BUTHS, WHAMBHAYAIbHBIX BO3MOXKHOCTEH U
COCTOSIHHSI 3JI0POBbSI TAKMX O0YUYaIOLTUXCA.

3. IlepeyeHb TIUIAHMPYEMBIX PpPe3yJabTATOB O00y4YeHMs] 10 JAUCHHUILINHE,
COOTHECEHHBIX € IUIAHUPYEMBbIMHM pPe3yJIbTATAMH OCBOEHHUsI 00pa30BaTe/IbHOM
MpoOrpaMMbl

W3ydyeHne naHHOW y4ueOHOM NMCUMIUIMHBI HampaBlIeHO Ha (OPMUPOBAHUE Y
oOyuaroluxcs KOMIIETEHIUH, IpeICTaBIeHHbIX B Ta0nuie 1.



TpeGoBanusi K pe3yJibTaTaAM OCBOCHHUS Y4eOHOMH JUCITUIIIIMHBI

Taomuna 1

No Nunexc Conepxanue Nuaukatopsl B pe3ynbTaTte n3ydeHus ydeOHOU JUCHUTUIIMHBI 00yJarouuecs
/| KOMIIE- KOMIIETCHIIUH KOMIIETEHIIUH JIOJDKHBI:
TEHIUU (nnm e€ yacTn) 3HATh YMETh BJIAJIETh
1 2 3 4 5 6
1 OIIK-1 |CnocobHOCTh pemaTth N/J-1 demoHcTpupyer - (hyHgamMeHTallbHbIE |- COCTABJIATH - THCTPYMEHTApUEM JUIS

TUIIOBBIC 3a/1auu TIpodec-
CUOHAJILHOM JIeATEILHO-

CTH Ha OCHOBE 3HAHUU
OCHOBHBIX 3aKOHOB Ma-

TEMATUYCCKHUX U €CTCCT-

BEHHBIX HayK C MpUMe-
HEHUEM MH(POpPMaLIUOH-

HO-KOMMYHUKAITHOHHBIX

TEXHOJIOTUN

3HaHHE OCHOBHBIX 3aKO-
HOB MaTeMaTHYECKUX U
€CTECTBEHHBIX HAaYK, HE-
00XOMMBIX TSI peIICHHUSI
THIIOBBIX 3a7a4 mpodec-
CHOHAJIBHOM JIE€ATEIbHO-
CTH.

N/1-2 Ucnonw3yer 3Ha-
HUS OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX U eCTe-
CTBEHHBIX HayK AJI pe-
HIEHUsl CTAaHJApTHBIX 3a-
Jla4d B arpOMHKEHEPHHU.

N /-3 Ilpumenser uH-
dbopMaImoHHo-
KOMMYHHUKAITUOHHBIE
TEXHOJIOTHH B PEIICHUH
TUTIOBBIX 33714 mpodec-
CHOHAJILHOM JIeITEIbHO-
CTH.

¥ COBPEMEHHBIC pa3-
JIeJIbl XUMHUH B HEOO-
XOIUMOM 00BEME IS
npodeccuoHanbHON
JESITENLHOCTH,

- OCHOBHBIC TIPHEMBI
00paboTKu U TIpei-
CTaBJICHUS dKCIIEPH-
MEHTAIBHBIX JaHHBIX
C IPUMCHCHUEM WH-
dbopMarmoHHo-
KOMMYHHUKAITMOHHBIX
TEXHOJIOT UM

ypaBHEHUS OCHOB-
HBIX XUMHYECKUX
peaKkui 1 npouns-
BOJIUTH HEOOXO-
JIMMbIE XUMUYE-
CKHUE PacyEThI,

- ICIIOJIb30BaTh
OCHOBHBIE dJIc-
MEHTapHBIE METO-
IIbI XUMHAYECKOTO
HCCJIEIOBAHUS
XUMHUYECKHUX CO-
eINHEHUN

pelIeHus XUMUYECKHX 3a-
J1a4y B CBOEH MPEAMETHOMN
obactu;

- CIIOCOOHOCTBIO TIPUMeE-
HATHh METOJIbl MaTEMaTH4e-
CKOT'O aHaJlh3a U MOJEIIN-
pPOBaHUA C IPUMEHEHUEM
nH(pOpMaIMOHHO-
KOMMYHHKAIIMOHHBIX TE€X-
HOJIOTUH, TEOPETHUYECKOTO
Y SKCIIEPUMEHTAIBHOTO
HCCIIE0OBaHUs, OCHOBHBI-
MU HaBBIKaMU pabOTHI B
XUMHUYECKOH 1abopaTopuu,
a Tak»Ke MPUMEHATDH MOJY-
YEHHBIC 3HAHUSI, YMEHUS U
HaBBIKH B TIPAKTUKE CEJIb-
CKOXO3SIMCTBEHHOI'O MPO-
W3BOJICTBA




4. CTpyKTYypAa U COAepKAHUE TUCIHUIIIMHBI

4.1 PacnipenesieHre TPYA0EMKOCTH IMCIUIJIMHBI 10 BUAAM PadoT

B cemMecTpe

OO01masi TPyA0€MKOCTH TUCUMILIHMHBI cocTaBisieT 3 3a4.e. (108 yacoB), nx
pacnpejaesieHue Mo BUaamM padoT B ceMecTpe MpeacTaBjieHo B Tadauue 2.

Tabmuma 2

Pacnpenesienue Tpy10éMKOCTH JUCUHMILIMHBI 110 BUAAM padoT B cemecTpe Ne 2

TpynoémkocTb

Bux yueOHoi1 padoThl qac. Cemecrp Ne2
OO0mas TpyA10EMKOCTD TUCHUILIUHBI 10 y4eOHOMY 108 108
TUIaHy
1. KontakTHas pabora: 52,4 52,4
AynutopHas padora 52,4 52,4
8 MoM yucie:
nexyuu (J1) 16 16
nabopamopuwie pabomsl (JIP) 34 34
KOHCYIbmayuu nepeo 3K3aMeHOM 2 2
KOHMAKmHas paboma Ha npomescymo4HoM KOHmMpo- 04 04
ne (KPA) ’ ’
2. CamocrosiTtesbHast padora (CPC) 55,6 55,6
camocmosamenvbHoe usyuerue pazoenos, camonoo2o-
MoeKa (noemopeHue JIeKYUOHHO20 Mamepuanld u ma-
mepuana y4eOHUKo8 u yueOHvix nocooull, N0020Mmos- 21 21
Ka K 1a00pamopHuiM 3aHAMUAM, MeCmam, , 8blNOJ-
HeHue paciemuou pabomsl u m.o.)
Konmponvuas paboma (noocomosxa) 10 10
IHoaroroBka K 3k3aMeHy (KOHTPOJIb) 24,6 24.6
By mpomMexyTO9HOTO KOHTPOJIS: DK3aMeH
4.2. Conep:kaHue IMCHUNIMHBI
Tadomuma 3

TemaTnyeckuii NUIaH y4eOHOM M CIUTIIMHBI

AyautopHasi

HaumeHoBaHue pa3iejioB U TeM Bueayauropnas
UCUMILIMH Beero padora padora CP
A J | JP | [IKP

Pa3nen 1. OCHOBHBIE NOHATHSA U 9 2 6 1

3aKOHBI XUMHUH.

Paznen 2. JlucnepcHbIE CHUCTEMBI.

Bona. Xumwnueckue CaKIIMU B

A peaxdl 14 2 |10 2
BOJIHBIX pacTBopax. Jluccommanms
sanektponuToB, pH wu rugponus




HaumeHnoBaHue pa3aesioB ¥ TeM
AMCUMILIMH

Bcero

AyauTopHasi

padora

JI

JIP

IHKP

BueayauropHasn
padora CP

COJIEN.

Paznen 3. OCHOBBI XUMHUYECKOMN
KUHETUKUA. XUMHUYECKOE
paBHOBECHE.

Pasnen 4. OCHOBBI XUMHUYECKON
TEPMOJIMHAMUKH. TepMOXUMUSL.

Pasznen 5. OkuciurensHo-
BOCCTAHOBHUTEJIbHBIC PEAKIIUH.

Paznen 6. OCHOBBI AIEKTPOXUMHUMU.
DnekTpoaHbie mpouecchl. ['anbBa-
HUYECKUE DJJIEMEHTBI. JIEKTPOJIU3
COJICH.

Paznen 7. Koppo3us MmeTamios.
MeTtobl 3a1IUTHI OT KOPPO3HH.

Paznen 8. [lepuoanueckuii 3aK0H U
MEPUOAUYECKAsI CUCTEMA
XUMHUYECKHUX HJIEMEHTOB
J.1.Menneneena.

Paznen 9. Ctpoenune atoma u
XUMHYECKasl CBSI3b.

Paznen 10. OcHOBBI OpraHUYECKON
XUMHHU. XUMUS
BBICOKOMOJICKYJISIPHBIX
COECIUHEHUN.

Paznen 11. Xumnueckas
UJIeHTH(PUKAINS U aHAJIN3 BEIIECTB
(OCHOBBI AaHAIMTHYECKON XMMUH)

KOHch'IbTaIII/II’I nepea IK3aMEeHOM

KonTakTHas pabdora Ha
NMPOMeKYTOUYHOM KOHTpoJ1e (KPA)

0,4

0,4

Bcero 3a 1 cemecTp

16

34

21

KountpouabHasi padora

10

10

IoaroroBka K 3K3aMeHy

24,6

24,6

HToro no nucummjinHe

108

16

34

2,4

55,6

Pa3zngen 1. OcHOBHBIE MOHATHSA M 3AKOHLI XUMHUH.

[Ipenmer xumuu. Ponb xumuu B coBpeMeHHOM oOIiecTBe. OCHOBHBIE MpE-
CTaBJICHUsI O CTPOEHHUU BeIlleCTBa (aTOM, MOJIEKYJIa, MOH, pajrKai, KOHJICHCUPOBaH-
HOE COCTOSIHME BEIECTBA, MOJICKYJIsIpHast gopmysia, dJaeMeHT, u3ororn). Komnuect-
BEHHbBIC XapaKTEPUCTUKH BellecTBa (yIJIepoHas eIUHHIA, aTOMHAs U MOJIEKYJIIpHast
Macca, MOJIb, SKBUBAJICHT, MOJIb-DKBUBAJICHT). OCHOBHbIE XUMHYECKHUE TEOPUHU U 3a-
KOHBbI (aTOMHO-MOJIEKYJISIPHOE YU€HUE, STIEKTPOMArHUTHAS! TEOPUSl, 3aKOHBI COXpaHe-
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HUSI MacChbl, YHEPTHUH, DJIEKTPUUYECKOTO 3apsA/ia, 3aKOH MOCTOSIHCTBA COCTaBa, MEPUO-
JTUYECKUN 3aKOH, 3aKOH YKBUBAJICHTOB).

Paznen 2. lucnepcHblie cucrembl. Boga. XumMmnyeckue peakuum B BOAHbIX

pacrBopax. Jlucconuanus 3JeKTpoauToB, pH u ruaposus coJiei.

PactBopbl. CiocoObI BBIpaKEHUSI KOHIIEHTPALIUA PACTBOPOB. XUMUUYECKHUE pe-
aKIUM B BOJHBIX PACTBOpPAX (IMCCOIMAIUS BOJBI, TUCCOIUAIUS DIIEKTPOIUTOB, TH/I-
ponm3 coneit). Teopust 3nekrpomutryeckoin aucconuanuu C. Appennyca. Kimaccu-
(duKanys IEKTPOIUTOB, UX KOJUYECTBEHHbIE XapaKTEPUCTHUKU (MOHHOE MPOU3BEIe-
Hue Bojabl, pH, pOH, crenens u KoOHCTaHTa auccouuanuiv). MeToabl onpeeneHus
pH. 3akoHn pazbanenusa B. OctBanbaa. Tumel rugponausa: no KaTHOHY, aHHOHY, Ka-
TUOHY M aHUOHY, CTENEHb U KOHCTAHTa TUJIPOJIN3a, TPUMEHEHHUE PEAKIUNA TUIPOIIH-
3a. Peakumm ocaxIeHHs, NPOU3BEACHHE PACTBOPUMOCTH. DPHUZUKO-XUMHUYECKHE
CBOMCTBa pacTBOPOB (KUIICHHE, 3aMep3aHue, 0CMOC). 3aKOHbI Paysi, ocCMOTHYECKUIA
3akoH Baunt-T'odda.

Pazgea 3. OcHOBBI XMMHUYECKOIl KHHETUKH. XUMH4YeCKOe PaBHOBeECHE.

Xumnueckasi kuHeTuka. [loHaTHEe MeXaHU3Ma XMMUYECKON peakiuu (aKTUBHU-
POBAaHHBI KOMILIEKC, MOJIEKYJISIPHOCTh PEAKIUU, JJUMUTUPYIOIIAs CTaAus, SHEPruUs
aKTUBaIMK). ['OMOTeHHbIE U TeTeporeHHble peakiuu. CKOpOCTh XUMUYECKON peak-
IIMU, 3aBUCUMOCTbH €€ OT pazNu4HbIX (PaKTOpoB (MPUPOBI pEearupyrolIuX BEIIECTB,
IUIOLIAAN MOBEPXHOCTU paszeinia (a3, KOHIEHTPALMH PEearupyromux BEUIECTB, TEM-
nepaTypbl, MPUCYTCTBUS KaTajlu3aTopa). 3aKOH JEHCTBYIOIIUMX Macc, mpaBuiio f.
Bant-I'odda, ypaBuenne C. Appenunyca. Xumudeckoe paBHoBecue. [loHsTHE XMMU-
YECKOI0 PaBHOBECHS, KOHCTAHTA PABHOBECHS, YACTHBIE CIIy4al KOHCTaHThl XMMUYe-
CKOTO paBHOBECHS (KOHCTAHTBHI IMCCOLMALMHU, TUAPOIN3a, HECTOUKOCTH KOMILJIEKC-
HOro MoHa). CBsI3b KOHCTAHTHI XMMHUYECKOTO PaBHOBECUSI C TEPMOJUHAMUYECKUMU
noteHuanamMu. CriocoObl CMEIICHUS XUMUYECKOoro paBHoBecusi (mpuHoun A. Jle
[[Tarense). CriocoObl CMEIIEHHs] XMMUYECKOTO0 PAaBHOBECHS B BOJIHBIX PACTBOPAX.

Pa3znen 4. OcHOBBI XUMHU4YECKOH TepMoAMHAMUKH. Tepmoxummus.

TepmoaunaMuyeckre MOTEHIMANBI (TEMIEpaTypa, BHYTPEHHSSI SHEPrus, J1aB-
JeHue, 00bEM, paboTa, SHTAIBINS, SHTPOIHS, U300aPHO-U30TEPMUUYECKUMA TTOTEHITU-
an, unu sHeprus Y. ['n66ca, n30XOpHO-U30TEPMUUYECKUN MOTEHITMAN, Wi dHeprus I
['enbmromnbia). [lonstue sHTampnuu oOpa3zoBaHusa. 1| U 2 3aKOHBI TEPMOIUHAMUKH.
CnenctBus 1 3akona TepmoauHamuku (3akoHbl WM. I'ecca, A. JlaByaswe-II. Jlannaca).
[IpaBuna pacuéra TepMOAMHAMUYECKUX MOTEHLIUANOB. KpuTepuu camonpon3BOIbHO-
ro IPOTEKaHUsI XUMUYECKUX peakuui. IIpuMenenre MeTo10B XUMUYECKOU TEPMOIU-
HAMHUKUA. XUMUYECKHE OCHOBBI pa0OThI IBUTaTENIC BHYTPEHHETO CTOPAHUSI.

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

[Tonsitue OBP, cTenenn OKUCIEHUSA, OKUCIUTENA, BoccTaHoBUTENA. [IpaBuma
pacuéra crenenn  okucieHus. [lopsanok 3anucu ypaBHeHus OBP. Pacuér skBuBa-
JICHTOB  OKHUCIUTENsl W  BOoccTaHoBUTeNns. Kiaccudukanus  OKUCIUTENIBHO-
BOCCTAHOBUTENbHBIX peakiuil. [[puMeHeHne OKUCIUTEeNbHO-BOCCTAHOBUTEIBHBIX pe-
aKIUH.

Paznen 6. OCHOBBI 2JIEKTPOXMMHUU. JJIEKTPOAHbIE MIPOIECCHI.
l'aabBaHMYeCKHE 3J1€eMEHTBI. JJIEKTPOJIU3 COJIeil.

DJIEKTPOMAarHUTHBIC SIBICHUSI B IPUPOJIHBIX U UCKYCCTBEHHBIX cHUcTeMmax. Bu-
JibI IPOBOAHUKOB. KOHTaKkTHAst pa3HOCTh MoTeHUManoB. [Ipuniun paboTel rajbBaHu-
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4yecKoro syeMenTta. Cxema rajpBaHuuecKkoro siemeHTa. YpaBHenue Hepucra. OOpa-
TUMBbIE TaJlbBAHUYECKHUE DJIEMEHTHI (aKKyMYJSTOphI). KHCIIOTHBIE U LIENOYHBIE aK-
KyMYJISITOPBI, IPUHIUIT UX pa0OThl M CPABHUTEINIbHASI XapaKTEPUCTHKA. DIIEKTPOIH3.
OCHOBHBIE THUITBI PEAKIUH JIEKTPOIH3a (IJIEKTPOJIU3 PACTBOPOB U PACILIABOB, dJIEK-
TPOJIU3 C PACTBOPHMMBIM M HEPACTBOPUMBIM aHOJOM). [IpaBuia 3amucu ypaBHEHHIA
peaKkiuii, MpoTeKaoMMX TpH ekTpoiau3e. OO0OIMEHHBIN 3aKOH 3JeKTpoin3a M.
@Dapajest. XapaKTEPUCTUKH JIEKTPOIU3A.

Pasznea 7. Koppo3us MeTa/iios.

[IprurHBI ¥ 3aKOHOMEPHOCTH PA3PYLIECHUS] KOHCTPYKIIMOHHBIX MaTepHUaIOB B
npolecce KCILTyaTaui. Buabl Koppo3nn METamioB (XMMHAYECKAs!, FIEKTPOXUMUYE-
CKasi, dJIEKTpHuecKas, ouojoruueckas). TeopeTuueckne OCHOBBI 3alUTHl METAJIOB
oT Koppo3uu. OCHOBHBIE METOJIbI 3AlIUThl METAJUIOB OT KOPPO3UHU, PUMEHSIEMbIC B
CEIBCKOXO3SIMCTBEHHOM IPOM3BOJCTBE. 3alllUTAa OT Pa3pyLICHUs HEMETAIUIMYECKUX
KOHCTPYKLIMOHHBIX MaT€pUAJIOB.

Pa3znen 8. Ileproanyecknii 3aKOH U EPUOANYECKASI CHCTEMAa XUMHYECKHUX

semeHToB /I.M.Menpaeseena.

ITepunonnueckuii 3axkoH J[. 1. MenneneeBa. @usnueckuid cMmbici 3akoHa. Co-
BpeMeHHas (OpPMYJIUPOBKA MEpUOANYECKOro 3akoHa. CTpyKTypa MEepuoaUYecKOn
cucrembl J[.11. MenneneeBa. XapakTepuCTHKA 3JIEMEHTOB B 3aBUCUMOCTH OT IIOJIO-
JKEHUSI B MEPUOINYECKON cucTeMe. PU3NYECKU CMBICH MOPSAIKOBOIO HOMEpA JJie-
MEHTOB. MI3MEHEHME CBOMCTB 3JIEMEHTOB B MEPUOAAX U TPYNNAX C YBEIMYEHUEM I10-
PSAOKOBOTO HOMEPA.

Pa3nen 9. CtpoeHune aToma M XUMH4YECKAs CBA3b.

CoBpeMEHHBIE NPEICTABICHUSA O CTPOCHUH aroMa. YpasHeHue O. llIpenunrepa.
KBanrtoBbie uncina. [ToHsTe 00 aTOMHBIX M MOJICKYJISIpHBIX opouTansx. Murepnpe-
Tauus Y-QyHkuud. [I[puHIMN HaMMEHbIeH YHEPTUU U CIAEACTBUS U3 HETrO (MPUHIIUIT
3anpera B. Ilaynu, npaBuna @. Xynna u B.M. KiileukoBckoro). DJIEKTPOHHbIE U
NEKTPOHHO-Tpaduueckre (GopMyinbl. SBJIeHHE THOPUAU3AIMU U TUIBI THOpUIN3A-
uuy. TUIBI  XMMHYECKUX CBsS3€il (KOBAJEHTHAsl HEMOJIAPHAS W MOJSpHAas, JOHOP-
HO-aKIENITOPHAS, NOHHAS, METAJNINYECKast).

Pa3znes 10. OcHOBBI OPraHu4ecKoil XUMHH.
XuMHS BBICOKOMOJIEKYJISIPHBIX COCIMHEHMH.

[IpenMer opraHuveckord XUMHUH. Teopus XMMHUYECKOTO CTPOECHMUSI OpraHHYe-
ckux coenquHeHnit A.M. bytnepoBa. DIEKTpOHHBIE MPEACTABICHUS B OPraHUYECKOU
xuMun. OyHKIMOHAIBHBIE (XapakTepucTuueckue) rpynmnsl. HoMeHknaTypa opranu-
yeckux coenuHeHuit. Kiaccudukaiys opraHnyeckux coeauHeHui. BricokoMoeKy-
JsipHBIe coeauHeHus. MoHomep, onuromep, nonumep. Kiaccudukanus moammepos.
Metoabl NOMyYEHUS TOJIMMEPOB: PEAKIIMU MTOJTMMEPHU3AIUN U TIOJIUKOHICHCAIIUH.

Paznen 11.Xumuueckass naeHTUGUKANMSA U AHAJIU3 BELIECTB
(0OCHOBBI AHAJIUTHYECKON XUMMH)

OCHOBBI aHATUTUYECKOW XUMUHU U (DU3UKO-XUMUYECKUX METOJIOB aHAIM3a: Me-
TOJBI DJIEMEHTHOTO, MOJICKYJIIPHOTO, ()a30BOTO aHAIN3a; KAYECTBEHHBIN aHAN3; Me-
TOJbI PA3AEICHNS] U KOHIEHTPUPOBAHUS BEIIECTB; METOAbBI KOJIMYECTBEHHOIO aHAJIU-
3a (TUTpUMETpUsS, TPABUMETPpHA); (U3HKO-XMMHUYECKHUE METOJIbl aHajIn3a, paIuo-
HaJIbHBIN BBIOOp croco0a pelieHus: KOHKPETHOW aHaJUTHYECKOHN 3aJaud, B YaCTHO-
CTH, ONPEIEIICHNE MUKPOIIPUMECEN B Ta30BbIX, JKUJIKUX U TBEPABIX CMECSX.
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Conepxanue JeKnuii /1a00paTOPHOTro NPAKTHKYMA U KOHTPOJIbHbIE

MepoNnpUATHS
dopmupye Buna
. Mbl€ KOHTpoJab | KoJ-
Ne pa3znena B [ SRR I If KOMIIETEHII HOTO BO
J1a00pPaATOPHBIX 3aHATHI
un Meponpusi | 4acoB
THS
Pa3znes 1. OcHOBHBIE OHATHSA W 3aKOHbI XHU- 6
muu. Kitacchl Heopranuveckux coeinHeHHuii.
Tema 1. Jlexrms Ne 1 OIIK-1 2
Knaccel He- | OCHOBHBIE MOHSATHS U 3aKOHBI
opraHude- | XMMHUU
CKHX coenu- | Jlaboparopnast pabora Ne 1. OIlK-1 Tectupo- 2
HEHUH BBonHOe 3aHATHE, TTpaBUIiIa pa- BaHUE
00ThI B XUMHUYECKOM J1abopaTo- (tect 1)
pun. Kitaccel HEOpraHM4eCKuX
COCIVHEHNH.
JlaGopaTtopHast pabota Ne 2, OIIK-1 TecTtupo- 2
Omnpenenenne YKBUBAJICHTA Me- BaHWE,
TaJlIa. (TecT 2)
poBepKa
oT4eTa 1o
1a6. pao.
Pasznen 2. JluctiepcHbie cuctemsl. Bona. Xu- 10
MUYECKHUE PEaKIIMK B BOJIHBIX pacTBopax. Jluc-
COIMAIIMS DJIEKTPOIUTOB, pH U ruapoaus co-
JEN.
Tema Jlekuust Ne 2. Xumuueckue pe- 2
(PacTBOpBI. | aKIMK B BOJHBIX pacTBOpax.
Bunel koH- | JIJabopaTtopHas padota Ne3. Pac- OIIK-1 TecTtupo- 2
LEHTPalui. | TBOPHI. BaHUE
pH, runpo- (tect 3)
73 couteit ) IpOBEpKa
oTyeTa 1o
1a6. pao.
JlaGoparopHas padota Ne 4. OIIK-1 Tectupo- 2
JKEcTKOCTH BOBI. BaHHUEC
(tect 4)
KonTp.
pabora.l
JlaGoparopHas pa6ota Ne 5. OIIK-1 Tectupo- 2
Omnpenenenre BOAOPOTHOTO TO- BaHHE
kazarens (pH). (Tect 5)
MpOBEpPKa
oT4eTa 10
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dopmupye Bun
N Mble KOHTpoJab | KoJ-
Ne pa3znena B [ EERAIITR I If KOMIIETEHII HOT'0 BO
J1a00PaATOPHBIX 3aHATHI
U MepOoNpHUA | YaCOB
THS
1a6. pao.
JlabopaTtopHas pabota Ne 6. OIIK-1 poBepKa 2
['unponus conen. oT4eTa 1o
1a6. pao.
Pasznea 3. OCHOBBI XUMHUYECKOH KUHETHKU. 6
XHUMHUYECKOE PaBHOBECHE.
Tema Jlexmms Ne 3. OIIK-1 2
(Xumuue- Kunetrnka XuMUYECKUX peak-
CKas KMHE- | iui. XMMHUYECKOE PAaBHOBECHE
TUKa U paB- | JlaboparopHas padota Ne 7. OIIK-1 Tectupo- 4
HOBECHE B KuneTrka XMMHUYECKUX peak- BaHUE
TOMOTEHHBIX | I[UH. (Tect 6)
CHUCTEMaX) MpoOBepKa
oT4eTa 1Mo
1a6. pao.
Kontp. pa-
6ora.2
Pa3znen 4. OCHOBBI XMMUUYECKOW TEPMOIMHA- 4
MHKH. Tepmoxumus.
Tema Jlextust Ne 4. OCHOBBI XUMHUYE- OIIK-1 2
DHepreTuka | CKOM TEpMOAMHAMHUKU. TepMmo-
XUMUYCCKUX | XUMHUS
npoueccos | JlabopatopHas padorta Ne 8. OIIK-1 TecTtupo- 2
DHepreTrKa XuMUYECKUX Mpo- BaHUE
ueccoB. TepMoxumust (tect 7)
poBEpKa
oT4YeTa Mo
1a6. pao.
Pasznea 5. OKuCIUTEIBHO- 6
BOCCTAHOBHUTEJIbHbIE MPOLECCHI
Tema. Jlexuust Ne 5. OIIK-1 2
Oxkucnu- OKucnuTeNnbHO-
TEJIbLHO- BOCCTAaHOBUTEJIbHBIE
BOCCTAHOBH- | pEaKIIUU
TeJbHbIE JlabopaTtopHnas pabota Ne 9. OIIK-1 Tectupo- 4
MPOIIECCHI. OKHCIUTEIBHO- BaHUE
BOCCTAHOBHUTEJIbHBIE PEAKIIUU (Tect 8)
MpOBEpKA
oT4YeTa Mo
1a6. pad.
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dopmupye Bun
N Mble KOHTpoJab | KoJ-
Ne paznena e H HA3BaHHE JICK K " KOMIIETEeHI HOI'O0 BO
J1a00PaATOPHBIX 3aHATHI
7001 MepOoNpHUA | YaCOB
THS
Pa3znes 6. OCHOBBI 3EKTPOXUMUU. DIIEKTPOI- 4
HbIE TIpoliecChl. ['aThbBaHMYECKUE DTIEMEHTHI.
DJIEKTPOJIN3 COJICH.
Tema Jlexiust Ne 6. OIIK-1 2
OCHOBBI OCHOBBI JIEKTPOXUMUU. DJICK-
AJNIEKTPOXU- | TPOAHBIE Mpoliecchl. ['aapBaHu-
MUH. YECKHE JIEMEHTBI. DIEKTPOJIN3
COJIEN.
Pemenre TMNOBBIX 3a/1a4 1O Te- OIlK-1 Tectupo- 2
MaM: TaJIbBAaHUYECKUE DJIEMEH- BaHUE
TBI, AJIEKTPOJIU3 COJIEH. . (TecThI
9,10)
Paznen 7. Kopposus. 4
Tema Jlexmmst Ne 7. 2
(Kopposust | Kopposus MeTaios.
METAJIJIOB, Jlabopatopnas pabota Ne 10. OIIK-1 Tectupo- 2
sammTa oT | Koppo3usi MeTajuios. BaHUE
KOPPO3HH). (TecTsr
11,12)
poBepKa
oT4YeTa Mo
1a6. pao.
Pa3nen 9. Crpoenue aroma. OCHOBHBIE THITBI 2
XMMHUYECKOU CBSI3U
Tema Jlekuust Ne 8. Ctpoenue aroma. OTIK-1 2
Crpoenue .
arora.  Oc- OCHOBHBIE THUIIBI XUMHUYECKOU
HOBHBIE TH- |0
bl XUMUYe-
CKOM CBSI3H
Paznen 11. Xumuueckas uieHTU(UKAIUS U 4
aHaJIu3 BENIECTB (OCHOBBI aHAJTUTUYECKOUN XH-
MHUH )
Tema Pemenue 3a1a4d no aHanmuTuye- OIIK-1 Konrt- 4
(OcHOBBI CKOU XUMHH. poJibHast
aHATUTHYC- pabora 3
CKOM XH-
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dopmupye Bun
N Mble KOHTpoJab | KoJ-
Ne 1 HazBaHMe JeKIUN U
Ne pazgesa . KOMIIETEeHI HOT'0 BO
J1a00PaATOPHBIX 3aHATHI
7001 MepOoNpHUA | YaCOB
TUS
Tabmuma 5

Hepeqenb BOIIPOCOB VIS CAMOCTOATEC/ILHOI'0 U3YUYCHUA JTUCIIUILINHDBI

Ne | Ne pasmena u Te- | Iepeyenn paccMaTpHBaeMbIX BOIIPOCOB ISl CAMOCTOSITEILHOTO

n/n MBI U3YYCeHUS
Pazgen 1. OcHOBHBIE MOHATHUSL U 3aKOHBI XUMHH. Kacchkl HEOpraHMYECKUX CO-
€INHCHUH.

1. | Tema 1. OcHOBHBIE | ATOMHO-MOJEKYJISIPHOE Yy4Y€HHE, 3aKOHbl COXpPaHEHUs
MOHSTUA U 3aKOHBI | MACChI, SHEPTHUH, IICKTPUUECKOTO 3apsia, 3aKOH MOCTOSAH-
XUMHH. CTBa cocTana, dnekTpomarauTHas Teopus (OITK-1)
Pazgen 2. /TucniepcHble cuctemsbl. Boma. XuMudeckne peakiud B BOJHBIX pac-
TBOpax. /luccommanus 3nekTpoauToB, pH u rugposns comuen.

2 | Tema 1. PactBophl. | PactBopbl. KoHneHTpaiusi pacTBOpOB, BHJbI KOHIIEHTpA-

it (OITK-1)

3 |Tema 2. Peaxmuu | [Ipon3sBenaeHne pacTBOPUMOCTH BEIIECTB
OCaXJICHUS. (OIIK-1)

4 | Tema 3. @usuko- | Kunenue, 3amep3anue pactBopoB. [lonstue 06 ocmoce.
XUMUUYECKue CBOM- | 3akoHbI Payis, ocmotuueckuii 3akon Baut-I'odda
CTBa PacTBOPOB. (OINIK-1)

Paznen 3. OCHOBBI XUMHYECKOW KUHETUKU. XUMUUYECKOE PABHOBECHE.

5. | Tema 1. Xumuue- | AKTUBUPOBAHHBIM KOMILJIEKC, MOJEKYJISIPHOCTh pPEaKIIuH,
cKast KUHETHUKA. | TUMUTUpPYomas ctaaus. CBsi3b KOHCTAHThl XUMHYECKOTO
[TonsTue MeXa- | paBHOBECHSI C TEPMOJMHAMUYECKUMHU MOTEHIHUATIAMHU
Hu3Ma xumuueckoit | (OITK-1)
peaKuumn
Pa3znes 4. OCHOBBI XUMHUYECKON TEPMOAUHAMUKU. TEPMOXUMUSL.

6. | Tema 1. Xumwnue- | [[pumeHeHHEe METOAOB XUMHYECKOW TEPMOJAMHAMUKH.
CKas TEepMOJMHA- | XUMHUYECKHE OCHOBBI PabOThI JABUTATENICd BHYTPEHHETO
MUKA. cropanus (OITK-1)

Paznen 5. OKuCIUTENHHO-BOCCTAHOBUTEIBHBIC MPOIIECCHI.

7. | Tema 1. Oxucnu- OCHOBHbBIE OKHCIHUTENN U BOoccTaHOBUTENU. Biusinue pH
TEJIbHO- Cpelbl Ha  HaIMpaBJICHHE MPOTEKAHUS OKHUCIUTEIBHO-
BOCCTAHOBUTENIb- | BOCCTAaHOBUTENBHBIX peakiuii (OITK-1)

HbIE IPOLIECCHI.
8 | Tema 2. Pazbop OnpeneneHue MNPOAYKTOB peaKIUid. DJIEKTPOHHBIN Oa-

ganucadgug OBP.

nanc. [Tonbop koaddurmentos (OITK-1)
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Ne | Ne pa3mena u Te- | Ilepeyenn paccMaTpHBaeMbIX BOIIPOCOB ISl CAMOCTOSAITEILHOTO
n/n MbI U3yYeHUS
Pa3zges 6. OCHOBBI 3JIEKTPOXUMHH. DIIEKTPOJHBIE TIpoIECChl. ['anbBaHNUeCKHE
AIEMEHTBI. DJIEKTPOJIU3 COJIEH.
9. | Tema 1. OcHOBBI barapen raJbBaHUYECKUX 3JIEMEHTOB, ITOCIEA0BATEIBLHOE
ANEKTPOXUMUMU. Y MAPAJUIENBHOE COENMHEHNE TaJIbBAHNYECKUX JJIEMEHTOB.
["anbBaHMYECKHE OcoOple TUMBI TaldbBaHUUECKUX 3JieMeHTOB ([laHuens-
3JIEMEHTBHI SxoOu, BomopoaHsbiii, JleksaHille, KOHUEHTPAIIMOHHBINU,
TOIUIMBHBIM).  OOpaTHMble TalbBAHMYECKUE 3IIEMEHTHI
(akkyMyssiTopel). KUCIIOTHBIE M IIETOYHBIE aKKYMYJISTO-
PBbI, IPUHIIAIT UX pa0OTHl U CPABHUTENbHAS XapaKTEPUCTHU-
ka. Mcronp30BaHue rajibBaHMYECKUX 3JIEMEHTOB B COBpE-
meHHOH TexHuke (OITK-1)
10 | Tema 2. [Ipumene- | [IpakTuueckoe MpUMEHEHHE PEAKIM AIEKTpou3a (1oy-
HUE DJIEKTPON3a. | YeHHe U padUHUPOBAHUE METAIJIOB, HEMETAJJIOB, OPTaHU-
YECKHUX U HEOPTaHMYECKUX BEUIECTB, 00pabOTKa U BOCCTa-
HOBJICHHE JETAJICd MAIMH, TaJbBAHOCTErUsS, TaJbBaHO-
IUTacTHKA, TisHIeBanue u jp.) (OITK-1)

Paznea 7. . Koppo3us MeTauioB

11 | Tema 1. Kopposusi | OcHOBHBIE METO/IbI 3aIIUTHI METAJJIOB OT KOPPO3UH, TPH-
METAJVIOB U METO- | MEHSEMBIE B CEJIBCKOXO3SIIICTBEHHOM IPOU3BOJICTBE. 3a-
JIbI 3aIUTHI. IUTa OT pa3pylI€HUs HEMETAJUIMYECKUX KOHCTPYKIUOH-

HbIX Matepuanos (OITK-1)
Pasznen 8. [leprognueckuii 3aK0H ¥ IEPUOANYECKAS CUCTEMA XUMHUYECKUX
sanemenToB .M. Mennaeneena.

12 | Tema 1. [lepuogn- | XapakTepucTUKa DJIIEMEHTOB B 3aBUCHMOCTU OT IOJIOXKE-
YECKUH 3aKOH HUS B NIEpUOANYECKON cucTteMe. DU3NUECKUN CMBICH I10-
JI.1. MenpeneeBa. | paIKOBOTO HOMEpA JIEMEHTOB. MI3MeHeHue CBOWCTB Jiie-

MEHTOB B MEPUOJAX U TPyNIaxX C YBEIMYEHUEM MOPSJIKO-
Boro Homepa (OITK-1)
Paznen 9. CtpoeHre aToma 1 XUMUYECKask CBS3b.

13 | Tema 1. Ctpoenue | CoBpeMeHHbIE MPEACTaBICHUS O CTpoeHuu atoma. [loHs-
MOJIEKY L. THE 00 ATOMHBIX M MOJICKYJIIpHBIX opouTansx (OITK-1)

14 | Tema 2. Xumuue- | CoBpeMEHHbIE TMPEACTABICHUS O MPUPOJE XUMHUUYECKOU
CKas CBA3b CBsI3U. MeTO1 BaJICHTHBIX CBSI3EH.

CrtpoeHne COCTOSIHME BEIlleCTBa B ra3000pa3HOM, KUJKOM
1 TBEpIOM cocTossHUH. Da3oBbIE COCTOSHUA U MEPEXOBI.
Amnorponust u moumopdusm (OITK-1)
15 | Tema3. Komruieke- | Kommutekchbie coequnenus (OTTK-1)
HBIE COEIUHEHUS
Pazngen 10. OcHOBBI OPraHMYECKON XUMUU. XHUMUSI BBICOKOMOJIEKYJISIPHBIX CO-
€MHCHUMN.
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Ne | Ne pa3mena u Te- | Ilepeyenn paccMaTpHBaeMbIX BOIIPOCOB ISl CAMOCTOSAITEILHOTO

n/n MbI U3yYeHUS

16 | Tema 1. OcHOBBI Krnacchl opraHuyeckux COEIMHEHUN, CBOMCTBA, XUMUYE-
opranuveckoit xu- | ckue peakiuu (OITK-1)

MHUH.

17 | Tema 2. OcHOBBI BBICOKOMOJIEKYIIIpHBIE COEAUHEHHs. MOHOMEp, OJIMIO-
XUMUU BBICOKOMO- | Mep, nosmMmep. Knaccudukanus nonumepoB. Mexannue-
JEKYJSIPHBIX CO- CKue U (U3NYECKUEe CBOMCTBA MOJIUMEPOB. MeTOIbI TIOTyY-
eAMHEHU I YEeHUS NOJIMMEPOB: PEAKLUHUH MOTUMEPHU3AUN U MOJIUKOH-

nencarun (OITK-1)
Pazaen 11. Xumudeckas naeHTU(GUKAIIAS U aHAIU3 BEIIECTB
(OCHOBBI aHATUTUYECKONU XUMUHN )

18 | Tema 1. OcHOBBI | MeTOmBI 3JIEMEHTHOTO, MOJEKYISIPHOTO, (ha30BOTO aHAJH-
AHATUTHYECKOU 3a; KAYECTBEHHBIN aHAIN3; METObI pa3/IeJeHUs U KOHIICH-
XUMUH. TPUPOBAHMSI BEIIECTB; METO/bI KOJUYECTBEHHOTO aHAIIN3a
KauecTtBeHHbIN U | (TUTPUMETPHUSI, TPABUMETPHS); (PUINKO-XUMUYECKUE Me-
KOJIMUECTBEHHBIM | ToAbl aHaym3a (OITK-1)
aHaJIMU3bI.

5. O0pa3oBaTejibHbI€ TEXHOJOTHHU

Tabmauia 6

HpI/IMeHeHI/Ie AKTUBHbBIX 1 HHTCPAKTHBHBIX 06pa3OBaTeHLHLIX TEXHOJIOT Uil

HaumeHnoBaHue HCII0JIb3YEMbBIX aAK-

‘N;') Tema u ¢popma 3anaTHSA THBHBIX U MHTEPAKTHBHBIX 00pa3oBa-
v TeJbHBbIX TEXHOJIOTHil
1. OcHoBHbIe OHTHS U 3aK0HBI | JI | [IpobiiemHOe 0OyueHue
XUMUH. Jlexuus-Bu3yanu3zanus (MHTEPAKTUBHAS
JIEKLHS C PE3EHTALINEN )
2. OCHOBBI XUMHUYECKOM JI | Ilpob6nemHoe 00yueHue
KMHETHKU. XUMUYECKOE Jlexuusi-Bu3yanu3anus (MHTEpaKTUBHAS
paBHOBECHE. JEKLIHS C MPE3EHTALNEN )
3. Onpenenenue pH JIP | AxTuBHOE 00yUYeHUE
BOJHBIX PACTBOPOB AIIEKTPO- MeTOoJ1 paboThI B MaJbIX Tpymnmnax (pe-
JIUTOB 3yJbTaT pabOThl CTYI€HUYECKHUX UCCIEN0-
BaTEJIbCKUX TPYIN)
4, OKUCIUTEIBHO- JI | [Ipobnemuoe oOydeHue
BOCCTAHOBUTEJIbHBIEC PEAKLIUU Jlexuusi-Bu3yanu3anus (MHTEPaKTUBHAS
JIEKIIUS C IPE3CHTAIUEN )
S5. Koppo3sust meTtaminos JI | IlpobnemHoe 0O0yueHue

Jlexuusi-u3yanu3anus (MHTEpaKTUBHAS
JIEKIIUS C TIPE3CHTAIue )
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HaumenoBanue HCII0Jb3YEMBIX aK-

No

/i Tema u popma 3anaATHS THBHBIX H HHTEPAKTHUBHBIX 00pa30Ba-
TeJbHBIX TEXHOJOTMH

6. Koppo3zus meTamion JIP | AxTuBHOE 00yUYCHUE

METOJ1 padOThI B MaJbIX Ipynmnax (pe-
3ynbTaT pabOThI CTYJEHYECKUX HUCCIIENO-
BaTEJIbCKHUX IPYI)

6. TeKyHIl/Iﬁ KOHTPOJIb YCHEBACMOCTH M IPOMEKYTOUYHAsL aTTrecralusa I10

HTOraM 0CBOCHMUA NTUCHHUIIJINHBI

6.1. TunmoBbIe KOHTPOJIbHBIE 3aIAHUS WM UHHbIe MATEPHAJIbI, HE00X0AUMBbIE J1JIs1
OLICHKH 3HAHWI, YMEHNH U HABBIKOB M (WJIH) ONbITA 1EATEJIbHOCTH

Tect Ne 1. Kimaccbl HeoOpraHu4eckux coeIUuHEHH.

3ananne. C KaKuM U3 MPEIIOKEHHBIX COSAMHEHHUH OyIeT pearupoBaTh IAaHHOE BEIIECTBO?

Hanummre Ha3BaHue JaHHOTO BEIIECTBA U YPABHEHUE PEAKIIHH.

Howmep Bapuantsl oTBETOB
Coenunenue
BapuaHTa a ] B r
B-1 Ca(OH), H,SO,4 CuO NH; H,O
B-2 A|(OH)3 NaOH KCI Na,SO3 H,O
B-3 503 CO», Na28i03 0O, HCI
B-4 MgO K,O CO, NaOH NHs
B-5 KHCO; CO; Cu(OH), NaOH Ag
3ananue. Beibepure CTpyKTypHYIO (GOPMYITY, COOTBETCTBYIOIIYIO 33JAHHOMY BEIICCTBY.
Homep B TB dopmyna
BapUaHTa CHIECTBO OPMY
B-1 Fe, O3 /O\ O\
a) Fe Fe 6) | >Fe—Fe=0
| | o~
6] 6]
Fe=0O
B) O/ | ) O=Fe—O— Fe=0
™~ Fe=0O
B-2 Na,SO4 Na—O 0] Na—O @)
a) > 6) >s{|
Na —0/ O Na—O ~ (@)
Na—O O Na O
B) ~ s/ r ~ s/ \O
Na—o/ \O Na—()/ \O/
B-3 HCIO; O (@)
a) H—O—Cl<| 6) H—O— c1<
0 g
I
H\ /O
B) O0=—Cl—H—O r) al |
O/ \O
- K—O 0] K—O
B-4 KySO3 ) > S< 6) > o
K O K—O
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B) K\S/O\O r) K_O\s=o
K o K—0"
B-5 N2O3 0
a) o= —N< 6) O=N—O0—N=0
0
O\ /9N
B) | )N—N=0 1) O=N—N=0
0

Tect Ne 2. XuMHu4YecKHid JKBUBAJIECHT

3ananue. PaccunTaiite MOJISIpHYIO MacCcy 3KBUBAJIEHTA BBIIEIEHHOTO POCTOI0 BEIIECTBA B JaHHOMN
peakiuu [r-3kB./Moinb]. Hanummre ypaBHEeHHE TaHHOM peakluu.

Howmep Ba- BapuanTel oTBETOB
Peaxius
puaHTa a ] 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 + CuSO4 — 56 18,7 14 28

3aaHue. DKBUBAJICHT KUCJIOTHI B JAHHOM peaKIMK pacCUUThIBAeTCs N0 hopmyie:

Howmep Bapuantsl oTBETOB
Coenunenue
BapUaHTa a 0 B r

B-1 H3PO, + 3Ba(OH); — (BaOH)3sPO4 + 3H,0 M/2 M/3 M/4 M/1
B-2 H,SO,4 + 2Mg(OH),; —» (MgOH),SO, + 2H,0 M/1 M/4 M-2 M/2
B-3 2H;PO, + CaO — Ca(H,POy); + 2H,0 M/1 M/3 M/2 M/4
B-4 H,SO4 + NaOH — NaHSO4+ H,0 M/1 M/2 M/3 M/6
B-5 HCl + NaOH— NaCl+ H,0 M/1 M/2 M/3 M6

Tect Ne 3. PacTBopbl.
3ananue. B 100 rpaMMax BoJpl pacTBOpEHa JaHHas Macca BeniecTBa. ONpeaennTe MacCoBYIO JI0JI0
(B %) BelecTBa B pacTBOPE M HANMILIUTE YpaBHEHHE TUCCOLMALIMU 3TOTO BEIIECTBA.

Homep BapunanTtsl 0oTBETOB
Coenunenune

BapHaHTa a 0 B r
B-1 37 T XJI0pOBOAOPOTHON KUCIIOTHI 27 37 2,7 3,7
B-2 18 T TeTparuAPOKCOIMHKATA HATPHS 15,3 1,53 1,8 18
B-3 24 1 pochopHOIT KUCIOTHI 19,4 24 1,94 24
B-4 28,5 T kapOoHaTa HATPHS 22,2 2,85 28,5 2,22
B-5 63 T HUTpaTa KaJus 63 38,6 6,3 3,86

3ananue. Paccunraiite TuTp (r/™Mi1) pacTBOpa, B 1 IUTpe KOTOPOTO COAECPKUTCS 3a/1aHHAs Macca

BEIIIECTBA.
Howmep Coeiene BapuanTtsl 0TBETOB
BapHaHTa a 0 B r
B-1 600 r NaNOs 0,6 1,2 2,4 3,6
B-2 2191 Alx(SO4)3 0,219 2,19 219 2190
B-3 1 r NaCl 0,001 0,01 1 100
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B-4 9 r CaHPO, 0,009 9 0,9 0,09
B-5 500 r K;,SO4 0,5 1 50 100
Tect Ne 4 . 7KecTkocTh BOABI
3amanne. Kakoe u3 NpuBEIEHHBIX COSTMHEHUN ONPEIEISAET )KECTKOCTh BOIBI?
Howmep Bapuantsl oTBETOB
Bun xxectkoctn
BapHUaHTa a ] B r
B-1 MMOCTOSIHHAS Ca(HCOs), Fe(HCO3), NaHCO; CaCl,
B-2 BpEMEHHas NaHCO; KCI HCI Mg(HCO3),
B-3 [IOCTOSIHHASA NaOH FeSO, H,CO; Mg(HCO3),
B-4 BpEMEHHas Cu(HCOg), NaHCOs3; H,O CuCl,
B-5 IIOCTOSIHHAS NHs MqgCl, H.SO, KHCO3

3
3ananue. B 1 M” BOJbI colepsKUTCS 3aJaHHOE KOJIMUYECTBO BelecTB. ONpeaennuTe MOCTOSHHYIO XKe-
CTKOCTb BOJIBI.

Howmep 3 BapunaHnTsl 0TBETOB
BemiectBa B 1 M” BOJBI
BapHUaHTa a 0 B r
B-1 15 Cr(HCOg3)3, 136 r CaSO4 0,2 2,2 3 2
B-2 174 1 K;SO4, 155 1 NiSO4 1 2 4 S)
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,, 56r KCI 1 2 3 10
Tect Ne 5. Onpenesienue pH u rugposms coei
3ananue. Paccuurars pH pacTBopa jaHHOrO BeniecTna.
Howmep BapunaHTb!l 0TBETOB
Bemectso
BapUaHTa a 0 B r
B-1 0,01 M NaOH 1 3 11 12
B-2 0,001 M HCI 1 3 S) 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 HNO3 1 2 7 13

3amanne. Koncranty (Kr) u crenens (h) ruaponmnsa qaHHOM COIM pacCYUTHIBAIOT 10 (OpMyIiaMm:

HOMep BemecTBo BapI/IaHTBI OTBETOB
BapHaHTa
B-1 |Li»,SO, B T
B-2 |CaS a) Kr h= ’
B'3 CaBrz 6) KF= _ h= -
B-4 |NaHSO; ’
B-5 |CH;COONH;, ) Kr= - :
r) JaHHas COJIb FI/I,Z[pOJ'II/By HEC l'IOI[Bepl“aeTC}I

Tect Ne 6. XuMu4yeckass KHHETHKA
3amanne. Kunernueckoe ypaBHeHHe JUIsl JAHHOM NMPSIMOM PEAKIIMH UMEET BUJL:

Howmep Ba- Peaknus BapuanTel oTBETOB
puaHTa
B-1 SO,(1) + NOy(r) — SO3(r) + NO(T) a |v=K[SO;][NO,]
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v=k[NO,][NO]

v=k[SO,][SOs]

v=k[SO,][NO,][NO]

SiHa(r) + 204(r) — SiOx(T)

V:k[SiH4] [Oz] z

v=k[O,] °[SiO;]

v=K[SiH4][SiO]

v=k[0,]°

B-3

2Ca(T) + O(r) — 2Ca0(1)

v=k[Ca]’[0,]

v=k[Ca]’[0,][Ca0]*

v=k[0,][CaO]*

v=k[O,]

B-4

2NO(r) + O(r) — 2 NO(T)

v =k[NO] ’[0,]

v = K[NO,]*[O5]

v = kK[NO,J[NO]

v =K[NOJ’[O][NO)J?

COu(r) + 2Mg(t) — 2MgO(1) + C(1)

v=k[CO,][Mg] *

v=k[CO,][C]

v=k[MgO]’[CO,]

o BN -- B K= W s B - AR K= W - L B -~ ) W - e I -~ O = N D B B I -~ |

v= K[CO;]

3ananue. Onpenenure, Kak U3MEHUTCS] CKOPOCTb PEAKIMM IIPU 33JaHHOM TEMIIEpaTypHOM KO3 (-
duIMeHTe Y 1 U3MEHEHUH TEMIIEpaTyphl OT t1 10 tp (T - yBeIMUUTCS; | - YMEHBIIUTCS).

Homep M3meHeHne Temnepary- BapuanTe! oTBeTOB

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

Tecr Ne 7. XumMnueckass TepMOIHHAMHKA
3aganue. Mcnonb3ys tabmuny «TepMoauHaMUUYECKHE MOTEHIUAIIBI», PACCUUTANTE N3MEHEHHE
CTaHJAPTHOM SHTAJIBIIUU peakiiu, K >k/MOJIb.

Howmep

BapuaHnTbl 0TBETOB

Peaknus
BapuaHTa a o B r
B-1 COyry + MgOy — MgCOg3y -101,5 -2090,9 1015 2090,9
B-2 CoHym + Hay — CoHgny 32,39 -32,39 136,95 -136,95
B-3 2505 + Oyry) — 2803 -1382,4 -196,6 1382,4 196,6
B-4 2NOy¢y) — NoOyry 77,15 -77,15 -58,41 58,41
B-5 CoHar + HoO g — CoHsOH 44,04 573,42 -44,04 -573,42

3ananue. OnpepenuTe TEMJIOTY cropaHus 1 Kr TOIIMBA O TEPMOXMMHUYECKOMY YpPaBHEHHUIO.

Bap- Peaxis Bapuantsl oTBeTOB

HaHT a 0 B r
B-1 | CyH; +2,50, -2CO,+H,0 + 1226 xJIx/Moinb 4530 37515 4715 | 47154
B-2 | CH30H +1,50, —»CO; + 2H,0 + 639 x/I:x/M0IIb 2341 19969 3567 | 35987
B-3 | CgH15+12,50, —»8CO,+9H,0 + 5116 xJIx/Mob 2378 34511 | 44877 | 46382
B-4 | C;H, +30, —»2C0O;, + 2H,0 + 1323 x/Ix 9843 47250 1356 4678
B-5 | C4H10+6,5 O, —4CO,+5H,0+ 2659 x/[x/Moub 45845 3570 36586 | 4312
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Tect Ne 8. OKHMCANTEILHO-BOCCTAHOBUTEIbHbIE PeaAKIMHU
3ananue. OnpenenuTe KOJIUUECTBO AIEKTPOHOB, MIPUHATHIX OKUCIUTEIEM B JaHHOU peakiuu. Co-
CTaBbTE YpaBHEHHE STOM peaKIuu.

Howmep Bapuantsl oTBETOB
Cxema peakiuu
BapHUaHTa a 0 B r
B-1 FeSO4 + HNO3(ouy) + H2SO4 — NO +.... 4 1 2 3
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— NH; +... 8 2 4 6
B-5 Na,SO3 + K,Cr,07 + H,SO4 — Crp(SOy)3 +. .. 8 2 4 6

3aganue. Hanummre ypaBHeHUE TaHHON peakuu U nogdepute Ko3(hOUIMEHTH METOAOM 3JIeK-
TpoHHOro OanaHca. PaccuuraiiTe 5KBUBaJIEHT BOCCTAHOBUTENS B PEAKIIMU

Howmep Bapuantsl oTBETOB
Cxema peakiuu
BapHUaHTa a 0 B r
B-1 Al + NaNO3 + NaOH— NaAlO; +... 9 10,6 13,5 27
B-2 Hi;PO; + AgN03 + H,O — H3PO,+... 41 82 84,5 18
B-3 Mn(N03)2 + H,0,+ KOH — MnO» +... 34 40 89,5 179
B-4 KMnO; + Na,;SO3z + KOH — Na,SO,4 +... 158 31,6 63 126
B-5 Fe(OH), + NO, — Fe(NO3)3 +... 90 45 46 23

Tect Ne 9. IN'anbBannyeckue dJIeMeEHThI
3amanue. OnpenenuTe, Kak 3alUChIBACTCS aHOIHBIN IIPOLIECC B 3aIaHHOM TaJIbBAHUYECKOM dJie-
MEHTE.

Howmep Ba-

puaHTa CxeMa raibBaHH4YeCKOIo dJIEMEHTa BapI/IaHTBI OTBETOB

B-1 Zn| Zn** || Fe*" | Fe Fe —2e— Fe™*

Zn —2e — Zn*"

Fe’" + 2e— Fe

Zn+2e — Zn°"

B-2 Al | A" || Co™ [Co APP* +3e— Al

Co—2e— Co**

Al —3e— A

Co”* +2e —Co

B-3 Cu|Cu”™ | Ag*|Ag Cu®*+2e —Cu

Ag" +e— Ag

Cu-2e— Cu?"

Ag—e— Ag’

B-4 Zn| Zn** || Cu** | Cu Cu“* +2e —Cu

Zn —2e — Zn**

7Zn + 2e — Zn°"

Cu®*~2e— Cu

B-5 Cr| Cr** || Sn**|Sn Sn—2e— Sn**

Cr—3e — Cr'

Cr+3e — Cr

Lo B -~ B = R —-I  BIL-- O =) R - o -~ =) W IO e I -~ O = -2 o B -~ ) Y )

Sn°* +2e— Sn
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3aganue. PaccunTaiiTe 5/1C raJlIbBAHMYECKOTO 3JIEMEHTA B CTAHJAAPTHBIX YCIOBHUSAX.

Homep | Cxema raibB. dleMeH- BapuaHTbl 0TBETOB
BapHaHTa Ta a 1] B r
B-1 Al | AI’* || Co”™"|Co ~-1,38B 0,28 B 1,38 B ~1,66 B
B-2 Fe | Fe®" || Sn**| Sn 03B —0,44 B 0,14 B -03B
B-3 Mg [Mg”*|| Ni**|Ni ~025B -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. DuekTpoau3

3ananue. [Ipu 37eKTpoIM3Ee pacTBOPA COJIH C aHOJOM A MPOIECCHI, TPOUCXOIAIINE HA KaToIe U
aHOJIe, 3aIMCHIBAIOTCS CICTYIOIIMM 00pa3oM:

Bapuanr dopmy- | AHOJ BapuanTsl oTBETOB
J1a COJIN 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, | 2C1+2 e—2CI' | 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— | SOZ —2e —
O, + 4H* 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—2CI" | 2CI - 2e—Cl,
B-4 NiSO, Ni Ni*+2e »Ni | 2H" +2e—H, | Ni*+2e »Ni | Ni**+2e —>Ni
2H,0 — 4e — —|2H,0 — 4e — —| Ni—2e »Ni?* | S0,* —2e —
O, + 4H" O, + 4H" —20,+S
B-5 K3PO, C 2H" +2e—H, | 2H" +2e—H; K'+e—K K'+e—K
2H,0 + 4e— |2H,0 —4e — —| PO,> —3e — | 2H,O —4e —
—>02+4H+ 02+4H+ — 20, +P —>02+4H+

3ananue. Paccunraiite Maccy mpoJiyKTa, 00pa30oBaBIIErocsl Ha KaToJie 3a BpeMs t (J4ac) U cuiie Toka
I (A) npu snexTposin3e pacTBOpa COJIU C YroJdbHBIM aHOAOM. Hanuimunre ypaBHEeHHE peaKkIUy dJIeK-
TPOJIM3a ¥ PEAKLIUH, IPOTEKAIOLINE HAa aHOJIE U KaTOJIE.

Howmep ®opmyna | Bpemsa | Cuna Toka BapuanTtel 0TBETOB
BapHaHTa COu t, gac I, A a 0 B r

B-1 NaCl 1 30 2,24 1,12 12,9 25,7
B-2 Cu(NOs); 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,SO4 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. Koppo3ust meTasioB

3ananue. Beibeprre aHOIHOE MOKPBITUE JIJIS IAHHOTO MeTaslia.

Howmep Bapu- Metam Bapuants! 0oTBETOB
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
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3amanne. KaToTHBIM TOKPBITHEM 71l JAHHOTO METaJIJIa SIBIISICTCS

Bapuant Meram BapuaHTb!l 0TBETOB
a 0 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. CTpoeHune aToOMa 1 XHMHYECKAasi CBA3b

3ananue. CocTaBbTe AIEKTPOHHYIO (DOPMYITY JAHHOTO aTOMa B BO30YKAEHHOM COCTOSTHUM. [laHHAas

9JIeKTpOHHAs GopMysia COOTBETCTBYET aTOMY:

Howmep BapuaHTsl 0TBETOB
Atom
BAapUaHTa a ] B r
B-1 |[1s°2s°2p° Si N Be C
B-2 |15°25"2p°3s°3p°3d°4s” Ti Ca Mn Vv
B-3  |15°25°2p°3s°3p®3d’4s” Co Ca Cr Fe
B-4 |1s°2s°2p” S 0 Se F
B-5 |1s°25"2p°3s°3p°3d'%4s® Ca Mg Zn Cu
3aIlaHI/I€. Honapmaunﬂ XUMHUYECKHUX CBSI3EU B JaHHOM COCIMHCHHHU MMPOUCXOANT:
Homep BerecTBo dopmyna
BapuaHTa B pMY
B-1 NH; 141 H H 13
a) N 6) 1*1 B) I*I n N
H H H H H H H H
B-2 HCIO, a) H»=0—=>Cl2Z 0 6) H»>O0=—Cl =0
B) H»>O=—CI3» O N H>O0—>Cl=0
- |
B-3 SOCI; L - «C
Cl Cl
Cl Cl
&~
B 0=<s < N oS ~
Cl Cl
B-4 HPO; 40 0
a) H<—o<—P< 6) H—>O—>P§
o 0
0O 0
B) H—>O<—P/ r H<—O<—P§
§O @)
B-5 H,S
a) H>S ©6) H> S\ B) H=<S 1) H=S
H H H H
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2. PacueTrHas pabora.

Pacuetnast pabota SIBISETCS 4YacCThIO CaMOCTOATENIBHOW paOOTHI CTYACHTOB.
Pacuetnast paboTa BBINOJIHSETCS B OTJIENLHON TETPAIU C COOTBETCTBUU C 3aJaHUEM
o BapuantaM. PacderHas pabora cocTout u3 3-X yacTei, B Ka)KJ0i 4acTu 1o 5 3a-
nad. PemeHue TUIMOBBIX 3a7ad M3 pPAacUyeTHOM pabOThl  pa3dupaeTcs B ydeOHO-
METOJMYECKUX TTocoOusX. Pelienne pacyeTHOM paboThl OlICHUBAeTCsl B Oajiax — 1o
3 Oana 3a Kaxayro IPaBUIbHO PEIICHHYIO 3a7a4y, MaKCUMAJIbHO 45 6aJIIOB.

IIpumep pacyeTHOIl padoTHI

1. PaccuuTaiite 00bEM raza, KOTOpbIii oOpa3yeTcs Mpy pacTBOPEHUHU 12 T KaJIbIUsS B
M30BITKE COJITHOM KHMCJIOTHI. HamuimuTe ypaBHEHHE peaKIMK, ONPEACIUTEe TUI peak-
[IMU, HA30BUTE UCXOJIHBIEC BEIIECTBA U MPOAYKTHI PEAKIIMH, KJIACChl K KOTOPBIM OTHO-
CSITCSL 9TU BEIIECTBA
2. Hanmummre snektpoHHyto (opmyny snementa Co. VYkaxure, K KaKOMY 3JIEK-
TPOHHOMY CEMEUCTBY NPHUHAIJICKUT OSTOT  dJeMeHT. lIpuBenure >IE€KTPOHHO-
rpaduueckyro (HopMyiry i BaJICHTHBIX DJICKTPOHOB B OCHOBHOM U BO30Y>KJICHHBIX
COCTOSIHUSIX, YKAXXKUTE BO3MOXKHBIC TUIIbI TMOPUIMU3AIMA U BAJICHTHOCTH 3JIEMEHTA,
MIPUBEUTE MPUMEPHI COCMHEHUM, B KOTOPBIX 2JIEMEHT HMMEET TaKU€ BaJICHTHOCTH.
Hazosute BemectBa K,S n1 CaOHNO;, knacc coenuHenni. YKaKUTE TUIILI XUMUYe-
CKHMX CBSI3€M MEXK]ly aTOMaMU B IaHHBIX COCUHECHUSIX.
3. Jlna BoccTanoBneHnust 16 r okcuaa cepsl Tpedyercs 3,6 T yriaepoaa. Onpeaenure
BaJICHTHOCTh CEPhI B OKCHJIe U (POPMYITy OKCHJA, TIPH YCIOBUH, YTO B PEAKIIUU 00pa-
3y€TCs YIJICKUCIIbIN ra3s.
4. B ooweme Boasl V(H,0) pactBopuiu maccy BerectBa m. IITOTHOCTh TOJIy4YEHHO-
ro pacTtBopa p.

a) Halimutre mMaccoByro JOJI0 BEIIECTBA B PACTBOPE, MOJSIPHYIO U HOPMAJIbHYIO
KOHIICHTpPAIUHU, TUTP MOJYYEHHOTO PacTBOPa;

0) Kakne o0beMbl MOIY4YEHHOTO pacTBOpa M BOJbI HYXKHO B3STh, YTOOBI IIPUIO-
TOBUTH 00beM V; (B MIT) pacTBOpa JaHHOTO BEIIECTBA C KOHIIEHTparue Cm;?

B) Kakoii 00beM pactBopa BemniecTBa X ¢ KoHLeHTpauued CH HeoOXOoauM st
HEUTpaau3aIuy pacTBOpa MOJyICHHOTO B ITYHKTE 07
a)V(H,0) =100 mu, BemectBo — H3PO4, m(H3PO,) =19,6 T, p =1,09 /™1 ;
0) V1=300 mu, Cm; = 0,5M
B) BemecTBO X — KOH, Ca(KOH) = 11.
5. B 150 1 mpupoauoii Boasl comepxkutcs 35,5 r CaSQ,, 61,6 r Ca(HCOs),, 18,4 1
MgCl,. Yemy paBHa MOCTOSIHHasE U BPEMEHHAsl JKECTKOCTh BOjabI? Hamuiure peak-
UM YIAIEHUS COJIEM MOCTOSHHOM KECTKOCTU 3TOW BOJABI C TOMOUIBIO KaJIbLIUHUPO-
BaHHOU COJBbI.
6. Hanummre Ha3BaHus IBYX AaHHBIX 3jekTpoiautoB H,S 1 KOH, k kakomMy kiaccy
COCIMHEHUN OHM OTHOCSITCS M KaKUM JJICKTPOJIUTOM SIBIISIFOTCS (CHJIBHBIM DJIEKTPO-
JUT WU chaadbii a5ekTponut). CocTaBbTe YpaBHEHHS AUCCOIMALIUM JIBYX JAHHBIX
AIIEKTPOJIMTOB U paccunTaiite pH BOIHBIX paCTBOPOB 00OOMX BEIIECTB C KOHIIEHTpA-
muer Cm = 0,005 M.

24



7. Ins comu PbCl, HamuimTe ypaBHEHHUS THIPOJH3a B MOJICKYJISIPHOM, MOJHOW U
KpaTKOW MOHHOW (opMme, ONpeAeuTe TUIl THAPOIJIN3a, pACCUUTANTE KOHCTAHTY T'U/I-
poinza, cTeneHb Truaponu3au pH pactBopa 3ToOM coiid ¢ KOHIIEHTpaIuen
Cwm = 0,0005 M
8. Jlns naHHOM XMMHYECKOW peakiMy HAMUIINTe KHHETUYECKOEe YpaBHEHUE U Ompe-
JIEUTEe TEOPETUUECKUN TOpAIOK peakuuu. PaccuuTaiite, Kak U3MEHUTCA CKOPOCTb
peaKkuu Npy YKa3aHHBIX U3MEHEHUX YCIOBUI MpOTEeKaHus peakuuu (Tadm. 6).
9. lst o6patumoit peakuu C(TB) + O,(T) «» CO,(T) + Q ompenenure, B KaKyto CTO-
POHY CMECTHUTCSI paBHOBECHE PEAKI[MU, €CIIM: a) YMEHBIIUTh JaBJICHUE; O) YMEHb-
IIUTh TEMIIEPATypy; B) yBeIHUUTh KOHUEHTpauuo CO,. PaccuuTaiite paBHOBECHBIE
KOHLIEHTpAlMy BEILECTB, €CJIM HaydajbHAas KOHLEHTPALMs KHUCIOpPOJa paBHa 2
MOJIb/JI, @ KoHCTaHTa paBHoBecus Kp = 20.
10. J{ns marrOM peaknuu 3S(TB) + HyO(T) < 2H,S(T) + SO,L(T)
paccuutaiite u3MeHeHue SHTanbNuu AHygg, sHTpomum ASys u sHepruto I'mbOca
AGggg. Ompenenure TUI peaklUu MO TEIIOBOMY 3(Q(DEKTy (3K30TepMHUUECKasl WIH
HHIOTEPMUYECKAsl) U BO3MOYKHOCTb CaMOIIPOM3BOJIBHOTO IPOTEKAHUSI PEAKIUH B
IpsIMOM HalpaBJIEHUU MPU CTaHJIAPTHBIX YCIOBUSX.
11. Vkaxxute creneHb OKHCIEHHS Kaxkaoro aroma B BemrectBax P, HNO; u NHs.
Onpenenure OKACIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA 3THUX BEIIECTB (BEIIECTBO
MOKET OBITh TOJBKO OKHCIUTENIEM, BEIIECTBO MOXET OBbITh TOJIBKO BOCCTAHOBHUTE-
JIEM, BEILIECTBO MOXKET ObITh M OKUCIUTENIEM U BOCCTAHOBUTEJIEM B 3aBUCUMOCTH OT
YCIIOBUI). YKaXuTe, KAKOE U3 MPUBEICHHBIX MTPOLIECCOB
NaCrO, — Na,CrO,4; Au,0; — AU npeAcTaBiIsaioT cO00H OKHCIIEHNE, a KAKOE — BOC-
cTaHoBJIeHHE. HanmuiumTe 31eKTpOHHbIE YpaBHEHUS .
12. Hannmute ypaBHEHHS peakiuii, HaWIuTe KOIPHUIMEHTH B 3TUX YPaBHEHUAX
METO/IOM AJIEKTPOHHOTO OallaHca, ypaBHSNTE peakuuio. Paccumraiite SKBUBaJEHTHI
OKHUCJIUTEISI U BOCCTAHOBUTEIS.

K,SO3; + KMnO, + H,SO, — MnSO, +

SO, + KMnO,+ H,O — MnO, + ...

13. Hanumure ypaBHEHUs! 3IEKTPOAHBIX MPOLECCOB MPH AJIEKTPOJIM3E BOJHOIO pac-
tBopa coimu AgGNO; c rpaduToBeiM aHogoMm. PaccumraiiTe mMacchl BeliecTB, Bblfe-
JMBIIUXCS HA KATOJIe U aHOJIE MPH CUiie Toka 1= 7a 3a Bpems t= 4 yac.
14. Tlonw3yscek TabAMIEN CTaHJAPTHBIX ANEKTPOJHBIX MOTEHLUAIOB, COCTABbTE CXeE-
My T'aJIbBAHMYECKOT'O 3JIEMEHTA, COCTOSIIEro U3 IByX MetamioB Ag u Co, norpyxeH-
HBIX B pacTBOPbI X coserl ¢ koHueHtpauueit Cy=0,07 M n Cy=0,025 M cooTBercT-
BeHHO. Paccunraiite moTeHUMaNbl KaXAOro diekTpona. Hanummre ypaBHEHUs Ka-
TOJHOTO M aHOJIHOTO MPOIIECCOB, TOKOOOpasyromyo peakiuto (TOP) u paccuuraiite
OJ1C »TOro sineMeHTa.
15. JKene3noe uzaenue nokpbud cBUHIOM. Kakoe 3T0 MOKpBITHE — aHOJHOE WM Ka-
ToaHoe? Hamummre ypaBHEHUS] aHOJHOIO U KaTOJHOTO MPOLIECCOB KOPPO3UU 3TOrO
U3JIENUS [IPU HApYLIEHUH MOKPBITHS BO BIaKHOM BO3JIyX€ U B KUCIJIOH Cpejie.

3. Ilepeyenb BOMPOCOB, BHIHOCHMbIX HA NPOMEXKYTOYHYI) ATTECTALMIO
(3K3aMeH):
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1. AToMHO-MONEKyIsIpHOE yueHHE. OCHOBHBIE XUMUYECKHUE TTOHATHS: aTOM, MOJIEKY-
J1a, DJIEMEHT.

2. OCHOBHBIE CTEXMOMETPUUECKHUE 3aKOHBI XUMUU. 3aKOH COXPAHEHHS MAaCChl BEIIE-
CTBA

3. 3aKOH OCTOSIHCTBA COCTAaBa. DKBUBAJIECHT. 3aKOH 3KBUBAJIEHTOB. 3aKOH ABOTaapo.
MonbHbII 00BEM rasa.

4. DHeprerndeckue dPPEKThl XUMHUUECKUX PEaKIIHIA.

5. Crpoenue aroma. fnepnas mozenb atoma. CTpoeHue >IEKTPOHHON 000T0YKH
aToMa Bojaopoja o bopy.

6. JIBolicTBEeHHAass KOPIYCKYJISIPHO-BOJHOBAasi MPHUpPOJia IEKTpoHa. YpaBHeHue /Jle-
Bbpoiinsa. AToMHas opoHUTans.

7. XapaKTEepUCTHKA SHEPTUU JIEKTPOHA YETHIPbMSI KBAHTOBBIMU YUCIIAMM.

8. IIpunuun Ilaymu. IlpaBuno ['yHma. DieKTpoHHass €MKOCTh YPOBHEH M IOIYpPOB-
HEW.

9. PacnpeneneHue >JI€KTPOHOB B aToMax IO YpOBHSAM WM NOAypoBHsM. [IpaBuiia
KiieukoBckoro. [Tpumepsi.

10. s, p, d, f - a;EMEHTHI M UX MECTO B MEPHUOIMUCCKON CHCTEME XMMHUYECKUX 3JIe-
meHToB JI.U. Menneneena.

11. Tlepuonnueckuii 3akon .M. MennaeneeBa. CoBpemeHHasi (opMyJIUpPOBKa MEPHUO-
JIAYECKOT0 3aKOHA.

12. Ctpykrypa nepuoamdeckoi cuctemsl J[.M. MenneneeBa. XapakTeprucTuka Tpymn
Y TIEPUOJIOB.

13. KoBanenTHas cBsi3b. MexaHW3M BO3HUKHOBEHHSI KOBAJICHTHOU cBs3u. CBOMCTBA
COEIMHEHNHN ¢ KOBAJIEHTHOU CBSA3BIO.

14. JIoHOpHO-aKIIENTOPHBIN MEXaHU3M BO3HMKHOBEHHS! KOBAJICHTHOM CBsizu. Bomo-
pOAHas CBA3b U €€ 3HAYEHHUE B CBOMCTBAX BOJBI.

15. UonHas cBs13b. MexaHn3M BO3HUKHOBEHUSI HOHHOU CBs3u. CBOIiCTBA COETMHEHNUN
C MOHHOU CBA3BIO.

16. CkopocTh XUMHUYECKHUX PEAKIIMH, 3aBUCUMOCTbh CKOPOCTH OT Pa3MUYHBIX (haKTO-
pOB.

17. BnusiHue KOHIIGHTpAILMK PEarupyrolruX BEIIEeCTB HA CKOPOCTh XUMUYECKHUX pe-
akiuid. OCHOBHOM 3aKOH XMMHUYECKONW KMHETHKU. KOHCTaHTa CKOPOCTH XMUMHUUYECKUX
peakuuii 1 ee GU3NIECKUN CMBICIL.

18. 3aBUCMMOCTh CKOPOCTH XMMHUYECKUX peakiui oT Temneparypsl. [IpaBuno Bant-
Todda.

19. AKTHBHBIE MOJICKYJIbI U SHEPTHUS aKTUBAIIUH.

20. Katanus. MexaHu3m JeHCTBUS KaTalu3aTOPOB.

21. O6patumMblie U HEOOpaTUMbIE XUMUYECKUE MPOLIECCHl. XUMUYECKOE PABHOBECHE.
22. KoHCTaHTa XMMHYECKOTO PaBHOBECHS TOMOTEHHBIX M TE€TEPOTCHHBIX PEAKIIUMA
(3akoH aeicTByromux Macc). [Ipumepsi.

23. lpunanun Jle-Illarense. @akTopbl, CMEMIAIOIINE XUMUYECKOE PABHOBECHE.
24.OcHOBBI TepMOAMHAMUKHU. BHyTpeHHss SHeprus u SHranbnus. [lepBbiii 3akoH
TEPMOJUHAMUKH.

25. Tepmoxumusi. 3akoH ['ecca.

26. TeruoBoit 3 hHeKT XUMUUYECKON PEaKITUU.
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27. Ilpunnun pacuera terioBoro 3¢ dexra peakiuu. TemmoTta oOpazopanus. TemioTra
HEUTpaJIU3aLUU.

28. OOpaTtumbie U HeoOpaTUMbIe Mpoliecchl. HampaBieHHOCTh MaKpOCKOIMUYECKHUX
MIPOLIECCOB. DHTPOIIHUS.

29. Bropoii 3akoH TepMoanHaMuKH. [ToHsATHE SHTPOIHH.

30. Dueprusa ['nb6ca. OnpeneneHure ycioBU paBHOBECHS M HAIMPABICHHOCTH IPO-
IIECCOB TI0 U3MEHEHHUIO0 TEPMOAMHAMUIECCKUX (PYHKITHIA.

31. TpeTwii 3aKOH TEPMOJUHAMUKH.

32. llonarue o mucniepcHBIX cucteMax. Kiaccudukarus TUCTIEPCHBIX CUCTEM IO ar-
pPETaTHOMY COCTOSHUIO M pa3MepaM YacTHIl AUCTICPCHOH (a3bl.

33. I'maponus. Tumbl ruAPOIN3a, KOJTUISCTBEHHBIC XapaKTePUCTUKU THAPOIIHA3A.

34. I'maponus no katuoHy. KoHcTaHTa U cTeneHb THAPOIN3A.

35. 'maponus o annoHy. KoHCTaHTa M CTETIeHb THAPOJIN3A.

34. 'uaponu3s o KaTUOHY U aHMOHY. KOHCTaHTa U CTENEeHb TUIPOJIN3a.

36. MonHoe npousBeaeHue Boabl, Bogopoaubiid "pH" u ruapokcmipHbii "pOH" mo-
Ka3aTelid, UX B3aUMOCBSI3b U pacyer.

37. Okucnurens u BoccraHoBuTellb B OBP, MeTox anekTpoHHOro 6ananca asis momy-
yeHus: kodpdunrentos B OBP.

38. CocraBneHue 3eKTpOHHOT0 Oananca u Hanucanue OBP.

39. DnekTpoaHbIe TOTCHIHUAIBI. [I[pUYMHBI NX BOZHUKHOBEHHUS.

40. Pan HanpspKeHUS METAJUIOB, €T0 MCIOJIB30BaHUE JIJIS CO3JaHUS TalbBAHMYECKUX
snemMeHTOB. COMoCTaBUTh CBOMCTBA METAJUIOB B COOTBETCTBUM C PACIOJIOXKECHUEM B
BOJIOPOJAHOM IIKaJIE€ MOTEHIINAIOB.

41. YcTpoicTBO raimpBaHMuYecKoro 3jemeHTa Jlanudnsa-AxoOu. YpaBHEHUs 3Iek-
TPOJIHBIX MPOLIECCOB, TOKOOOpa3yIOIasi peaklus U pacyeT 3.1.C.

42. YCTpOUCTBO KUCIOTHOTO aKKyMYJISITOpa. YpaBHEHHS 3JIEKTPOJHBIX IMPOIIECCOB,
3apsIIKU U Pa3psALIKU aKKyMYyJISITopa.

43. YCTpOWCTBO MIEIOYHOTO aKKyMYJSITOpa. YpaBHEHHUS DJEKTPOJHBIX MPOIIECCOB,
3apsIIKU U Pa3psALIKU aKKyMYyJISTopa.

44. YerpoiictBo 6atapeun (Zn-Mn). YpaBHEeHHUs 3JIEKTPOAHBIX POIIECCOB.

45. YCcTpolCTBO CTaHAAPTHOTO BOJOPOAHOTO AEKTpoaa. YpaBHeHue HepHcra.

46. T'anpBanuueckuii 3meMeHT. OCHOBHBIC MPUHIIUIIBI €r0 paboThl, 3aMKCh TallbBa-
HUAYECKOU 1enu, ypasHenue TOP.

47. DNeKTPOIN3 pacIIaBOB AJIEKTPOIUTOB. [[pakTHUeckoe MPUMEHEHHE JICKTPOJIN3a
pacruiaBa CoJiei.

48. Dnektponau3 pacTBOpoB coiiei. [lopsimok BeleNeHUs] KATHOHOB U aHMOHOB Ha
AIEKTPOJAX.

49. 3akonbl Dapajes 11 JeKTposin3a. [IpakTrudeckoe mMpuMEHEHHE JICKTPOJIN3a.
50. DnexkTposu3 ¢ pacTBOPUMBIM aHOAOM. [IpakTHueckoe MpUMEHEHHE DIEKTPOIN3a
C PACTBOPUMBIM aHOJIOM.

51. Kopposzus metamio. Kinaccudukaimsi KOppo3nOHHBIX TIPOIIECCOB.

52. OCHOBHBIE IPUHITUIIBI K METOJIBI 3AIIUTH OT KOPPO3UH METAILIOB.

53. MeTamnyeckue MOKphITHS. AHOJAHBIC U KaTOAHBIE.

54. Xumudeckast OCHOBa aTMOC(EPHON KOPPO3HH METAIIIIOB.

55. Xumuueckas U 3JeKTpoxuMmuueckas kopposusi. [IpuBeaure npumMepsl, ypaBHEHUS
peaKiuu.
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56. Koppo3us MeTaioB B pa3iIMYHbIX CpeAax. 3aBUCUMOCTh CKOPOCTH KOPPO3UU OT
NPUPOBI METAJIA.

57. IlpakTnyeckoe NpUMEHEHHE aHOHBIX TOKPBHITUN HA METaJlIax.

58. IlpakTryeckoe NpUMEHEHHUE JIEKTPOIIU3a IJIs 3alIUTHI OT KOPPO3UHU.

59. KaronHas 3amura OT KOpPpO3UU. DJIEKTpoxXuMUueckass ocHoBa. [Ipaktuueckoe
pUMEHEHUE.

60. AHoanas 3amuTa. DIeKTpOXUMUYECKasi OCHOBA. [IpakTnueckoe mpumMeHeHHe.

6.2. Onucanue nokasarteje u KPUTEPHUEB KOHTPOJIA YCIIEBAEMOCTH, OITUCAHUEC
IHIKAaJ OIICHUBAaHUSA
Cucrema peﬁTHHFOBOFO yqéTa 3HAHMI 1 HABBIKOB CTYACHTOB.

OuenuBaemsiii nmapamerp | MuatepBan | [loBTopHOCTH | PeliTuHroBas oneHka
OLCHKHU
[Tocemtenune Jlekuun 0-1 8 0-8
JlaboparopHbie 2-5 10 20-50 20-88
paboThI
Texymas ouenka | Pacuerneie pabo- 8-15 3 24-45
3HAaHUH U HaBBI- | ThI
KOB TectupoBanue 2-5 12 24-60
KourposnsHas 10-20 3 30-60 78-165
pabora
Hrorosasi cymma 6aisioB 98-223
Juddepennmarys HTOroBoM OleHKu (aBTomar)™ nomyck — 100-149
3—-150-179
4—180-199
5-200-223

* [Ipumeuanue: Ha ycMoTpeHue JeKTOpa Mpyu CBOEBPEMEHHOM BBITIOJTHEHUH J1abopa-
TOPHBIX pa0dOT, PACUETHBIX PA0OT U MOCEIICHUH JICKITUH.
7. YueOHO-MeTOAMUYECKOe U HH(OPMAIMOHHOE O0ecTiedeHne JUCIMILTHHbI
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AJL OmutpeBckuil. — M.: MI'AY. —2014. — 90 c.
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coequnennit/E.A. Ymokuna, H.K. MapteoBa. — M.: PTAY-MCXA. — 2016. —105 c.
6. VYmokuna, E.A. OcHoBbel aHamutnueckon xummn/ E.A. VYmokwnna,
H.K.MaptsiHoBa. — M.: Pocundopmarporex. — 2017. — 76 c.
8. Ilepeyenn pecypcoB HH(POPMAUMOHHO-TEIEKOMMYHUKAIMOHHON CeTH
«/HTEepHeT», He0OXOAUMBIX IJISI 0CBOCHHS JUCHHUILIAHBI
www.elibrary.ru — snextponHas OuOnHMoTEeKa, coaepkUT craTthu u3 Oosee 30 000
YKYPHAJIOB,
bd.vinitiru  ba3za ngaHHBIX «XUMUS» BCepoCcCHHCKOTO WHCTUTYTAa HAYYHOH U
TexHuueckoil uapopmannu (BUHUTHN),
www.rambler.ru, www.yandex.ru, www.Google.ru — mouckoBbie CUCTEMBI.

9. IlepeyeHb MPOrPAMMHOI0 00€eCTIeYeHHUS]

1. ITporpamma ACD ChemSketch — xumuueckuit penakrop.

2. [Iporpamma Avogadro - XuMHUYECKUi peaaKTop.

3. IIporpamma Microsoft Office Excel — mnst pabothl ¢ Tabnuuamu, 0a3amu JaH-
HBIX U Trpadukamu.

TpeOoBaHus K NPOrpaMMHOMY O0eCIIeYEHHIO Y4eOHOr0 mpouecca

HaunmeHnoBanue
Ne . HaunmeHnoBanue Tun I'ox pa3spa-
pasaena yuyeOHoi ABTOp
n/n [ — NPOrpaMMsbl NPOrpaMMbl 00TKH
HOBHBIE TIOHATHUS U I'paduueckas
g |OctosHbie 1O ACD ChemSketch || PAPHICCKA, | Acpy | apg 2015
3aKOHBI XUMUHU. pacyeTHas
Kunetnka xumMuaeckux I'paduueckas
. Avogadro ’ GNU 2013
peakIuii 1 XUMHYECKOE g pacueTHast
paBHOBeECHE I'paduueckas,
2 . . pacueTHas
Microsoft Office ’ :
paborta c Tab- |  Microsoft 2010
Excel
JnIaMH, Oa-

3aMH1 JaHHBIX

DnexTpuyeckas JUcco-

3 |umarms. pH, rugaponus ACD ChemSketch Tpaguiecas, ACD Labs 2015
9 pacyerHast
couiei.
OxucaurenpHo- T'paduaeckas
4 |BoccraHoBuTenbHbIe pe- | ACD ChemSketch P | ACD Labs 2015
S pacueTHast
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http://www.viniti.msk.su/

DIIEKTPOXUMHUYECKUE
ITPOLIECCHI

I'paduueckas,
pacueTHas

ACD ChemSketch ACD Labs 2015

10. Onucanne MaTepHaIbHO-TEXHUUECKON 0a3bl, HEOOXOAUMOM JIJIsi OCYIIECTBICHUS
00pa3oBaTeILHOTO MpoIlecca Mo AUCITUTIIINHE

Tabmuma 10

Caeennsi 00 00eCIe4eHHOCTH CIIENUATH3MPOBAHHBIMH JIA0OPATOPUSIMH

HanMeHoBaH#ME cIienalib-

HBIX TIOMEIICHUHN U TTIOMe-

IIIEHUM JIJI1 CAMOCTOSTEITb-
HOM pabOTHI

(Ne yu. koprryca, Ne ay.)

OcHaIEeHHOCTh CIENUAILHBIX TOMEIIECHUN U ITOMeE-
IIEHUMN JJIs1 CAMOCTOSITEILHOM PaboThI

1

2

kopmyc 29, aynutopus 401

1. Ctosbl 1abopaTopHbie — 3 MIT.

2. TaGypetkwu - 20 mrT.

3. Cron npenogaBaTenbCKuil — 1 mrT.

4. Boitspxkao# mikad — 1 mrT.

5. Tabypetku - 10 mr.- (210136600002899)

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

8. pH metp - 1 . - (210134000002545)

9. Becnl nperusuonnsbie - 1 m.- (410134000001398)
10. Juctumnstop JA3-25 — 1 . -

(410134000000191)
11. Lentpudyra nadoparopHas - 1 mr. -
(410134000000819)
12. Becwt moprmonnsie SK-1000 - 1 mrT.-
(210134000000413)

13. biok mutanus - 1 mr. -(210134000001659)

kopnyc 29, ayautopus 403

1. Ctonsr mabopaTopHbIe — 3 IIT.

2. Tabypetku - 20 miT.

3. Cron nipernojaBaTeabCKu — 1 MmIT.

4. Berrspoxkao# mkad - 1 m.

5 Tabypetkwu - 10 mT.- (210136600002899)

6. Jlocka aynuropHas - 1 . -(410136000004314)
7. 271, meyb CONpOTUBJIEHUS - | 1IT.-
(410134000000193)

8. bans koMOMHUpPOBaHHAS - 2 IIT.-
(210134000000409, 210134000000410)

9. lentpudyra nabopaTopHo-KIuHUYeCcKas - 1 mT.-
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(410134000000192)
10. ®otomerp KOK3 - 1 mr.(410134000000186)

11. pH meTp MWITUBOJIBTMETP - 2 MIT. -
(410134000000189, 410134000000190)

JIJ1st caMOCTOSITETbHON pabOTHI CTYACHTOB UCIIOJIB3YIOTCS pecypchl LleHTpanb-
HOU HayuHou OuOnmorexku umenn H.W. JKenesnoBa, BkItoHaronye 9 yntanbHbBIX 3a-
JIOB, OPTaHHW30BAHHBIX IT0 MPHUHIUIY OTKPBITOIO JOCTyma W ocHameHHbIX Wi-Fi,
MHTEPHET-AOCTYIIOM, B TOM YHUCJI€ 5 KOMIBIOTEPU3UPOBAHHBIX YUTAIBHBIX 3QJI0B, a
TaK)k€ KOMHATBl CAMOTIOJITOTOBKH B OOIIEKUTHSIX No 4 1 NoS5.
11. Meroauveckue peKOMEHIAUMN CTYAEHTAM M0 OCBOECHUIO IV CIUILJINHBI

Jl7is OCBOEHUS TUCHUIUIMHBI «XUMHS» y4JalluMcs HEOOXOIUMO MUMETh y4ueO-
Hble MocoOus U JeKUUH. {1 yCHEeIHOro BBINOJHEHUS Jab0paTOpHbBIX padoT, CTy-
JICHT JIOJKEH CaMOCTOSITENIbHO TOTOBUTHCA K Ka)XJA0My JJaOOpaTOPHOMY 3aHATHIO, a
TaK)K€ CTPOTO BBIIOJIHATH IIPaBUIIa paOOTHI B XUMUYECKOM J1aO0OPaTOPUH.

[ToaroroBka k 1a00paTOPHOMY 3aHITHIO BKJIIOYAET B c€0sl MOJHOE U JI€Tallb-
HOE€ O3HAKOMIICHHE C TEOPETMYECKUM MAaTEPHAIOM 0 M3y4aeMOM TeMe, a TaKxKe
TUIATENBHOE U3YYEHUE METOIUKHU MPOBEICHUS Ja00OPaTOPHON pabOTHI.

KadecTBO BBITIOIHEHHS KaXA0W Ja00OpaTOPHON pabOThl OLIEHUBAET U (DUKCHU-
pyeT IpenoaaBaTelb.

BaxHbIMU 3TanaMM BBINOJHEHUS MPAKTHKyMa U OCBOEHUS TEOPETHUYECKOIrO
Kypca XMMHH, SIBJISIIOTCSI MHIUBUIYyaJbHbIE pacueTHbIE pabOTbl U TECTHUPOBAHMS.
O1eHku 3a pacyeTHbIE pabOThI, HAPABHE C OLICHKAMM 3@ YCTHBIE OTBEThI, YUUTHIBAIOT-
Csl IIPY MTOJIBEICHNN UTOI'OB OCBOECHUSI IIPAKTUKYMa.

Ha nepBoM 3aHSTHH BCE CTYIEHTHI 3HAKOMSITCS C NMpaBUJIAMHU TEXHUKU 0€30-
NAaCHOCTU U 00s3aHbI CTPOTO BBIMOJIHATH UX MPHU MPOBEACHUU BCEX JIaOOPATOPHBIX
pabor.

[Ipomyck 3aHaTHii 0€3 yBaXUTENbHOW MNPUYMHBI HE JOIMyCKaercs. 3a-
JOJKEHHOCTH (IIPOITyILIEHHbIE JIa0OpaTOpHbIE padOThI, HEMIPOBEPEHHBIE PACUETHHIE
3aJlaHus, HEBBIITOJIHEHHBIE KOHTPOJIbHBIE pa0OThI) TOKHBI ObITH TUKBHIUPOBAHBI.

Buabl u popmbl 0OTPAOGOTKH NPONYIIEHHBIX 3aHATHH

Texyiue 3a105KEHHOCTH IO MHIMBUYaJbHBIM JOMAIIHUM 33JJaHUSIM, TECTH-
POBAHHUIO U 3aIIUTE JaOOPATOPHBIX PadOT TOJKHBI ObITh JTUKBUIUPOBAHBI B TECUCHHE
HEJICJIH TIOCJIe CPOKa, 0003HAYEHHOTO B TEMATHYECKOM IUIaHE J1abopaTOPHBIX padoT,
BO BpeMs onpenenseMoe npenojaapareieM. CTyIeHT, TPOMYCTUBILNN 3aHATUS 00s3aH
0TpaboTaTh MPOMyIIEHHKIE JTabopaTopHbie padoThl. OTpaboTKa Ta00PATOPHBIX padboOT
OCYUIECTBIISIETCS] B IPUCYTCTBUM MPENOAaBATEINS.

CTyaeHT, He OCeIaBIIUKA WM TPOMYCTUBIIUN OOIBIIOE YUCIO JEKIMH, IS
JOMyCKa K 3K3aMEHY JOJDKEH MPEeIOCTaBUTh PYKOMUCHBIM KOHCIEKT jekuuil. Cry-
JIEHT TOJIy4aeT JOIMYCK K 3K3aMEHY, €CIIM BBIIIOJIHEHbI BCE J1a0OpaTOpHbIE PadOTHI,
pacyeTHble pabOThl U KOHTPOJIbHAS padoTa.
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12.MeToanveckne peKOMeHIAINH MPENoIaBaTe/IsiM M0 OPraHu3anuu 00y4eHHsI
0 THCIUTLTHHE

CriennpuKoi JUCIUIUTHHBI « XUMUS» SBISICTCS HEPa3pbIBHAS CBS3b TCOPHUH C
IpaKkTHKOW. TeopeTHyecKrue 3HAHUSA, KOTOPbIE CTYAEHTHI MOJIYYaroT Ha JIEKIHX,
IOJITBEPKIAIOTCSA U YCBAMBAIOTCS HA Ja0OPATOPHBIX 3aHATHAX. J[JIs yCHenHoro yc-
BOCHHS MaTepHajia HeOOXOAMMBI 3HAHUS XUMHUHU B 00bEeMe IIKOJbHOM MPOrpaMMbI U
9JIEMEHTApHON MaTeMaTHKH. {1 TIOBBIIICHUS YPOBHS 3HAHHW 110 XHMHHU y CTYACH-
TOB, HEOOXOJIMMO MCKATh ITyTH COBEPIIICHCTBOBAHUS METOIUKH TIPEIIOTaBaAHHS:

— WCTOJBb30BaHUE Pa3HOOOpa3HBIX (OPM, METOJOB M MPUEMOB aKTHUBHU3AIIUU
II03HABATCIILHOM JIEATEIPHOCTH YJaIuXxcs (B T.4. aKTUBHBIX U HHTCPAKTUBHBIX );

— WCIOJIb30BaHWE HAMIHOTO MaTepHalia: TaOJHIl, PUCYHKOB, CXEM, IPH-
POJIHBIX MUHEPAJIOB, JCMOHCTPAIIHS OIBITOB; KOMIIBLIOTEPH3AIUSI O0yUCHHS;

— pelIeHUE XUMUYCCKUX PACUETHBIX M SKCIIEPUMEHTAIBHBIX 3a7a9 KaKk METOI
00y4YeHHUSs XUMHH;

— HCIIOJIb30BaHHE PA3IMYHBIX ()OPM OPTraHU3AIMH CaMOCTOSTCIBHONW pabOThHI
CTYZICHTOB: WHIAWBHUIyaJIbHAS, TPYIIOBas, KOJJICKTUBHAS,

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

— CHCTEMAaTHYECKHH KOHTPOJIb Pa3IMYHBIX BUJIOB B IIPOIIECCEe 00YUCHUS.

IIporpammy pa3padorana:

Vmokuna E.A., 1.T.H., JOIICHT

(Toamuck)
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PELEH3UA
Ha padouyio nporpammy aucuuminasl 51.0.08 «Xumus» OIIOII BO
no HanpasJjieHu10 35.03.06 — «ArpouH:;KeHepus»,
HanpaBJIeHHOCTH: «TexHu4eckne cuCTeMbl B arpodou3Hece»,
«TexHuyeckuii cepBHC B arpoONPOMBIILJICHHOM KOMILJIEKCE,
«MamuHbl 1 000py10BaHUeE 115l XPAaHEHHUS U NepepadoTKH CelbCKOX03AHCTBEHHOM
NPOAYKIUN» (KBAJTU(PUKALNS BHIMYCKHUKA — 0aKaJIaBp)

[TynseBbiM Hukomaem HuxonaeBuuem, noueHTOM Kadeapbl aBTOMOOMIBHOIO TPAaHCIOPTa
®I'bOY BO «Poccuiickuil rocyaapcTBeHHbIN arpapHbiii yHuBepcuter — MCXA umeHun
K.A. TumupsseBa», KaHIUJATOM TEXHUYECKHX HAyK (Jajee Mo TEKCTY PELEH3EHT), IPOoBe-
JieHa pereH3us padouei mporpammbl qucuuiuinHbl «Xumus» OITOIT BO mo nampaBieHuto
35.03.06 — «Arpoun:;keHepus», HalpaBlIeHHOCTH: «TeXHUYECKHUE CUCTEMBI B arpoOH3He-
cen, «TexHuueckuil cepBUC B arpolnpoOMBIIUIEHHOM KOMIUIEKce», «MaiuHbl 1 000pyaoBa-
HUE JUIS XpaHEHHUsS U TepepaboTKU CelIbCKOXO3AMCTBEHHON mpoaykuum» (OakaliaBpuar),
pazpabortannoii B ®I'bOY BO «Poccuiickuii rocy1apcTBEHHBIN arpapHblii YHUBEPCUTET —
MCXA umenn K.A. TumupszeBa», Ha kadeape HWHKEHEPHOH XUMHH (pa3pabOTUUK —
VYmokuHa Enena AHaTtonbeBHa, 3aBeyIOMIMI Kapeapoil HHKEHEPHOU XUMUHU, JOKTOP TeX-
HUYECKHX HAYK).

PaccmoTtpeB mpencraBieHHbIE HA PELIEH3UIO MaTEpHabl, PELEH3EHT MpPUILEI K clie-
JYIOIIUM BBIBOJAM:

1. [IpenpsiBnennas pabouas mporpamma JUCIUIUIMHBI «XUMUS» (Jajee Mo TEKCTY
[Iporpamma) coomeemcmeyem TpeboBanusiMm ®I'OC BO mno namnpasnenuto 35.03.06 —
«Arpoun:keHepus». [Iporpamma codepowcum Bce OCHOBHBIE DPA3/ACIbl, coomeemcmeyem
TpeOOBaHUSAM K HOPMAaTUBHO-METOAMYECKUM JIOKYMEHTaM.

2. llpencrasnennas B [Iporpamme akmyanvnocms ydeOHON NUCUIUIIIUHBI B paMKax
peamuzanmu OIIOII BO re noodnexxcum commenuro — MUCIUIUIMHA OTHOCHTCS K 0a30BOM
yacTu ydyeOHoro nukia — b1.

3. [IpencraBnennsie B IIporpamMme uenu TUCUUTUIMHBL coomeemcmayiom TpeOoBa-
HusiM @I'OC BO nanpasnenus Hanpasiyenmio 35.03.06 — «ArpouHkeHepus».

4. B coorBercTtBuM ¢ [Iporpammoii 3a qucuuiinHon «Xumus» 3akperieHa 1 kom-
nemenyus. Jluciuiumaa « XuMus» U npeacTaBieHHas [IporpamMmma cnocobna peanuzosamo
UX B OOBSIBICHHBIX TPEOOBAHUSIX.

5. Pezynomamut 00yyenus, npencrapieHubie B [Iporpamme B KaTeropusx 3HATh,
YMETh, BIAJIETh coomeemcmayrom crenuduke u CoepKaHui0 TUCITUTUIMHBI U QeMOHCmMPU-
PYIOM 803MONHCHOCHb TIOJTYUEHUS 3asIBJICHHBIX PE3yJIbTaTOB.

6. O6mas Tpy10EMKOCTh AUCIUIUIUHBI «XUMHS» COCTABISET 3 3a4E€THBIX €IMHULIBI
(108 yacoB).

7. Wndopmarus o B3aMMOCBSI3U M3y4aeMbIX JUCIUIUIMH U BOIPOCAM HCKIIOUEHUS
IyOnMpOBaHUs B COJIEPKAHUM TUCHUIUIMH coomeemcmeyem NEeNCTBUTENbHOCTU. Jluciun-
arHa «XuMHS» B3auMocBszaHa ¢ apyrumu aucuurummaamu OITOIT BO u yueOHoro miana
no HampasieHnio 35.03.06 — «ArpouHxeHepHs»» U BO3MOXKHOCTH JAyOJIMPOBAaHUS B COMEP-
aHUU OTCYTCTBYeT. [I0CKOIBKY AUCIHUIUIMHA HE MPEyCMaTPUBAET HAIMUKE CTIeUaIbHBIX
TpeOOBaHUN K BXOJHBIM 3HAHUSM, YMEHUSM M KOMIETCHIMSIM CTYJIEHTA, XOTS MOXET SB-
JSThCS MPEAIIECTBYIOMICH AJIs CHEeNUAIbHBIX, B TOM YHUCIE MPOPECCHOHAIBHBIX JUCIHII-
JIVH, UCTIONB3YIONUX 3HAHUS B 00JaCTH XMMHHU B MPO(ECCHOHATBFHON AEATEIBHOCTH Oaka-
JaBpa MO0 JaHHOMY HaIlpaBJIEHUIO TTOJATOTOBKH.

8. IlpencraBnennas [IporpamMma mpezamosiaraeT MCIOJb30BAaHUE COBPEMEHHBIX 00-
pa30BaTEIbHBIX TEXHOJIOTHHA, UCHIOIb3YEMbIE TPU PEaTU3alK PA3IUIHBIX BUIOB Y4eOHOU
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pabotel. opmbl 00pa30BaTEIBHBIX TEXHOJIOTUN coomeemcmayiom criennduke AUCIUILIIU-
HBI.

9. IlporpamMma TUCIUTUIMHBI «XUMUS» TPEINOAracT 3aHATHS B MHTEPAKTUBHOU
dopme.

10. Buapl, conepkaHue U TPYAOEMKOCTh CaMOCTOSITENILHOW pabOThl CTYACHTOB,
npenacraBieHHbie B [Iporpamme, coomeemcmayrom TpeOOBaHUSM K MOJATOTOBKE BBITYCKHH-
k0B, coaepkanumcst Bo @I'OC BO nanpasnenus 35.03.06 — « ArpouHXeHEpHsD».

11. IIpencrasnennsie U onucanueie B [Iporpamme popmbl mekyuyeii OLIeHKH 3HaHUN
(pacyeTHBIX PabOT U KOHTPOJBHOMN paboThI), coomeemcemeyiom crienupuKe TUCIUTUTAHBI 1
TpeOOBaHUSAM K BBIITYCKHUKAM.

12. ®opma MpoOMEKYTOUYHOTO KOHTPOJIS 3HAHUH CTYIEHTOB, mpeaycmoTpernas [Ipo-
rpaMMoOii, OCyIIeCTBIsIeTCSI B (popMe dK3aMeHa, YTO coomeemcmayenm CTaTyCy TUCIUILIH-
HbI, KaK AUCIUIUIMHBI 0a30Boi yacTtu ydeOHoro mukia — bl ®I'OC BO nampaBieHus
35.03.06 — «ArpouHxeHepus».

@opMbl OLIEHKU 3HAaHWM, NpeacTaBieHHble B [Iporpamme, coomeemcemeyrom cneuu-
(dbuKe TUCITUTUIMHBI U TPEOOBAHMSIM K BBIITYCKHUKAM.

13. YueOHO-MeTOqMUecKOe 00ecTieueHIe TUCITUTUINHBI TIPEACTABICHO: OCHOBHOM JTH-
TEpaTypoi — 2 ICTOYHHUKA, JOMOTHUTEILHON TuTepaTypoid — 4 HanMeHoBaHus, HTEpHET-
pecypcbl — 3 HCTOYHMKA U coomeemcmeyem TpeboBanusm OI'OC BO wnampaBieHus
35.03.06 — «ArponHKEHEpHUSI».

14. MaTepuaibHO-TEXHUUYECKOE OOECIeUeHUE AUCIUIUIMHBI COOTBETCTBYET CIEIU-
buke AUCUMIUTUHBI «XUMUS» U OOECIEUYMBAECT HCIIOJIb30BAaHHE COBPEMEHHBIX 00pazoBa-
TEIbHBIX, B TOM YHCIIE UHTEPAKTUBHBIX METOJIOB OOYUCHUS.

15. Meroanueckre peKOMEHAAMH CTYI€HTaM M METOJAMYECKHE PEKOMEHAALNH Tpe-
M0JIaBaTENSAM 10 OpraHu3aluu OOyYeHHUs MO JAUCUUIUIMHE AT MPEJCTaBICHUE O CIELH-
¢duke 0OyyeHHS 10 TUCIUTUINHE « XUMUS.

OBIIME BBIBOJIBI

Ha ocHoBaHMM NpOBEEHHON PELEH3MH MOXKHO ClI€NaTh 3aKJIIOUYEHUE, YTO XapaKTep, CTPYK-
Typa U cojaepkaHue pabdouedl mporpamMmmbl AucHUIUIMHBL «Xumus» OIIOIT BO no nampas-
nenuto 35.03.06 — «ArpounkeHepus», HalpaBiIeHHOCTU: «TeXHHYeckue CUCTEeMbI B arpo-
ousHece», « TeXHUUECKHl CEpPBUC B arpoNPOMBIIIUIEHHOM KOMILIEKce», «MammHbl u 000-
pyZoBaHHE /ISl XpaHEHUSI M IepepabOTKU CeIbCKOXO03SHCTBEHHON MPOoayKuum» (KBanmupu-
Kallys BBIMMYCKHUKA — OakanaBp), pa3paboTaHHas 3aBeAYIOMMUM Kadeapoil HHKEHEPHOU Xu-
MHH, JOKTOPOM TEXHUYECKHX HAyK, AOLEHTOM YirokuHoi E.A., cooTBeTcTByeT TpeOoBa-
HusiM @I'OC BO, coBpeMeHHBIM TpeOOBaHUSAM KOHOMHKH, PHIHKA TPy/Aa U MO3BOJIUT MPHU
e€ peanu3aluu ycrneuHo odecneunTs (OpMUPOBAHUE 3aABICHHBIX KOMIIETEHIUH.

Peniensent: Ilynse H.H., mouent kadeapsr aBromMoOminbHOro Tpancmopra ®I'BOY BO
«Poccuiickuii rocygapcTBeHHbIN arpapHblii yHUBepcUTeT — MCXA umenn K.A. Tumupsze-
Ba», KAHJIUJIaT TEXHUYECKUX HAYK

« » 2019 r.
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