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Taomuna 1

Ne | Kox popmupyemoii | Itansl popMUpoBaHHe KOMIIETEHIMHU B

n/n KOMIIETCHIIUHU nmponecce 0CBOCHUA TUCHUIIIMHBI Ik O DS LIRS UL
Paznen 1 «Teopernueckne OCHOBBI
XUMUN» KOMIUIEKTbl MHAWUBHAYAIBHBIX 3a-
Tema 1 «PacTtBOpBDY aHuN
Tema 2 «CKOpOCTh M JHEpPreTHKA
XUMUYECKUX PeaKInii. XMMUYECKOe | KOMIUIEKThI KOHTPOIbHBIX pPabOT
pPaBHOBECHUE»

1 OIIK-1 Tema 3 «Ctpoenue aroma. Ilepuo- | onpoc no Temam 1-2

IUYECKasg CHUCTEMA. XHUMHUUECcKas
CBA3b. OKHUCIIATEIBHO-
BOCCTAHOBUTEJIHHBIE peaKINH.

KoMmrutekcuble coe IuHEHNSY)
Pasznen 2 «Xumus 3J1€EMEHTOBY
Tema 4 «XuMUS S-2JIEMEHTOB

MPOTOKOJIBI BBITIOJIHEHHBIX J1a00-
paTopHBIX paboT, pacyeThl U BHI-
MOJTHEHHBIE 3a/IaHUs B JlabopaTop-
HBIX paboTax




Ta0muma 2

TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA AUCHUIIJIMHBI «b1.0.03.01 XUMHUSA HEOPI'AHUYECKAS1»

Kon

B pesynpraTe n3ydeHus yaeOHOH QUCHUIUIMHBI 00y4JaroNniecs JOIDKHBI:

Ne KOMITE Copeprxanue MHaukaTopbl KOMIIETEH-
IT/T1 KOMIIETEHIINH (W € YacTH) 1107074 3HATh YMETh BIIAICTh
TEHIINU
1. |OIIK1 |Cnocoben pemars tunoBeie  DIIK 1.1. JleMoHCTpH- | OCHOBHBIE 3aKOHBI XUMHUH, | TOTOBUTH PAaCTBOPHI 3a- HaBBIKAMHU PabOTHI B

3a1auu mpodeccuoHaTbHON
JIeSITEILHOCTH Ha OCHOBE 3Ha-
HUH OCHOBHBIX 3aKOHOB MaTe-
MATHUYCCKUX U €CTCCTBCHHBIX
HayK C IPUMEHEHHeM UHDOP-
MAIlMOHHO-
KOMMYHUKAI[MOHHBIX TEXHO-
JIOTHUH

DyeT 3HaHUE OCHOBHBIX
3aKOHOB MaTeMaTHuye-
"KUX U €CTECTBEHHBIX
HayK, HEOOXOTMMBIX
UIs1 PEIICHUS] TUITOBBIX
sas1a4y B 00JIaCTH arpo-
KMMUH, arpOIIO4YBOBE/IC-
HUST M arpOdKOJIOTHH

OCHOBHBIE aJITOPUTMbI
peiCHUs NPAKTHUYCCKUX
3aj1a4; METO/Ibl aHATIH3a
SKCIICPUMCHTAJIbHBIX
JAHHBIX, METO/Ibl MaTEMa-
TUYECKOM 00paboTKH pe-
3yJIbTAaTOB aHAIN32a

JAHHOTO COCTaBa U MPo-
U3BOOUTH HCOGXOI[I/IMLIe
pacyeThl; UCIOIb30BATh
naboparopHoe 06opy0-
BaHME ¥ IPUOOPHI 115
peiCHUs NPAKTHYCCKUX
3a1a4

XUMHUYECKOH J1abopaTo-
puu

DIIK 1.2. Mcnionb3yer
SHaHUSI OCHOBHBIX 3aKO-
HOB MaTeMaTUYECKUX U
PCTECTBEHHBIX HAYK JUIS
DELIICHUs] TUIIOBBIX 3a-
1a4 arpOXMMUH, arpo-
TOYBOBEACHHUS U arpo-
YKOJIOTUU

OCHOBBI HCOPTaHUYECKOU
XUMHHU B 00bEME, HEOO-
XOJIMMOM 1S TIpohec-
CHUOHAJILHOM NTeATEIILHO-
CTH, OCHOBHBIC TpeOOBa-
HHUS TEXHUKHU 0€30MacHO-
CTH MpHU paboTe B XUMH-
yecKoi maboparopuu,

NPOU3BOAUTH PACUETHI,
He0OXO0IMMBIE I [TPOBE-
JICHUS SKCIIEPUMEHTOB,
aHaAu3UpoOBaTh, BOC-
OpUHUMATh XUMHUYe-
CKYyI0 MH(popMAalIUIo,
TUTAHUPOBATh IKCIIEPH-
MEHT, JIeJaTh BBIBOJbBI HA
OCHOBAHHHU TIOJTYYEHHBIX
HKCIIEPUMEHTATbHBIX
JTAHHBIX

0a30BbIMU 3HAHUSIMU B
00J1IacTH HeOpraHuye-
CKOW XMMHUH, COBPEMEH-
HOW XMMHYECKOH Tep-
MUHOJIOTHEN, OCHOBHBI-
MU puéMaMu paboThI B
XUMHUYECKOH Tabopato-
puH, HaBbIKAMU 00pa-
IIEHUs ¢ Ta00PaTOPHBIM
o0opyaoBaHUEM, TIPH-
6opamu, Mocyn0i U Xu-
MHUYECKUMHU pEeaKTUBAMH




KOHTPOJIBHBIE 3AJJAHUSA U IPYT'UE MATEPUAJIBI OHEHKHA
3HaHUMW, YMEHUN, HABBIKOB U (WJIM) OMBITA JIEITEIHHOCTH,
XapaKTepU3YoIIue dTanbl GOPMUPOBAHUS KOMIIETCHIIMI B IIPOIIECCE YCBOSHUS

nuctuiivabl «b1.0.03.01 XuMus HeopraHuveckasn)

TunoBble KOMILUIEKThI HHAUBUAYAJIbHBIX 3aJaHUI

Paznen 1. «Teopernueckue ocHoBbI Xumum» (Cuapwieun, C.H. Heopranude-
ckas xumud. [Ipaktuxym: ydaeOHo-mpakTuueckoe nocooue / C.H. Cmapeirun, H.JL
barnagen, U.B. Jlaitnakosa; nox pea. C.H. Cmapsiruna. — M.: MU3gatensctBo FOpaiit,
2017. — 414 c. — Cepusi: bakanasp. ba3oBslii Kypc)

Tema 1. «PacTBOpPBI»

|. «Cnnoco0bI BhIpa:keHHs COCTABA PACTBOPOB»

1. B npusnosxeHuu 2 NpUBEACHBI COCTABbI PACTBOPOB, UCIOJIB3YEMbIX ISl TH/I-
PONIOHHOTO BBIPALIMBAHUS PACTEHUM B YCJIOBUSX 3allMIIEHHOrO rpyHTa. [lonp3yscek
STUMH JIaHHBIMH, BBIUUCIUTE MOJIIPHYIO KOHUEHTPALUIO KAKJIOM U3 COJIEd a30THOM
KHUCJIOTHI, BXOJAIIUX B COCTaB MUTATENbHOTO pactBopa KHona. IlnoTHOCTE pacTBOpa
MPUHATH paBHOM 1 T/MIL

2. B 240 mxn Boasl pactBopuiu 10 1 xyopuna kanus. Beiunciaure mMaccoByro
JIOJIFO 3TOM COJIM B TPUTOTOBJIEHHOM PacTBOPE.

3. KakoBa mossipHas KoHIIeHTpanus 2 H. pacTBopa (pochopHOM KUCTOTHI, €CIH
MPOIYKTOM PEAKIUU HEUTpATM3ALMH SBISETCSA TUApodocdaT HaTpUs?

4. Ckoabpko TpaMMOB 25%-T0O pacTBOpa TMAPOKCUIA Kajlusl HY>KHO NMPWIATh K
400 M Bozibl, 4TOOBI TPUTOTOBUTH 15%-ii pacTBOp?

5. CKOJBKO MULTUIUTPOB 2 H. PACTBOPA CEPHOM KUCIOTHI HYKHO B3SITh JJIs

npurotosiieaus 3 1 0,06 H. pacTBopa?

I1. «BomopoaHblii MoKazaTeby

1. Beruucnute pH TomaTtHOro coka, B 100 1 koTOpOro coaepxkurtcst 4 Mr ka-
THOHOB BOJIOPO/IA.

2. OntumainbHble 3HaYeHus1 pH 1ouBbI [I71s1 BRIpAIIMBAHUSI TOPOXa KOJIEOTIOTCS
B npenenax oT 6,0 1o 8,0. Bo CkoIbKO pa3 KOHLIEHTpALUsl KATHOHOB BOJOPO/Ia, COOT-
BETCTBYIOIAs MUHUMAJIbHOMY 3HaueHUIO pH, MpeBbIIaeT KOHIEHTPALNID KaTUOHOB
BOJIOPO/JIa, COOTBETCTBYIOIIYIO MaKCUMaJIbHOMY 3HaueHuto pH?

3. Beruucnure pH pacTBopa XJIOPOBOJAOPOAHOM KUCIOTHI, B 1 J1 KOTOPOTO CO-
nepxurcs 36,5 r HCl: a) 6e3 yuyéra oTiiMuusi akTUBHOCTU OT KOHIIEHTpaluu; 0) C
Y4ETOM OTJIMYMS aKTUBHOCTH OT KOHIIEHTpAIMU (3HaueHue Kod(ppuiimeHTa akTHBHO-
CTH CM. Ha cTp. 76 yueOHuKa). MOXXHO I B JaHHOM Ciy4ae IpeHeOpedb OTINYUEM
AKTUBHOCTH OT KOHLICHTPALIUU?

4. BeluncnuTe CTeneHb TUCCOLMAIu MypaBbiHOM KUCIOTH B 0,2 M pacTBOpe
u pH atoro pactsopa.

5. Beruucnure pOH pactBopa, B 2 1 KOTOPOTO COAEPKUTCS 1 MOJIb aMMHUaKa U
53,5 r xJ0puia aMMOHHUSL.



1. «'unponus coneit»

1. Ilpu B3auMoaeWcTBUU XJIOpa C TUAPOKCUAOM KajblUsl 00pa3yroTcs ABE CO-
. Hanummre xumudeckyro GopMyily U Ha3BaHUE TOU U3 HUX, KOTOpas IOJBEPraeT-
Csl TUAPOJIU3Y IO AHUOHY.

2. Hanmummure xumuueckyro (GopMmyily TOW M3 Ha3BaHHBIX HMXKE COJICH jkeie3a
(1), xoTopast moaBepracTCcs HEOOPATUMOMY THPOJIN3Y: HUTPAT, Cylb(dar, KapOoHaT,
XJIOpU.

3. Hanuiute B cokpaméHHON HOHHOM opMe ypaBHEHHE PEaKIMH THIPOIN3a
Hutpara cBuHIA (1) 1 BIUMCINTE KOHCTAHTY TMAPOIM3a ITOW COJIM MO NEPBOM CTY-
MIEHU.

4. Belunucnure cTeneHb T'MIPOJM3a XJIOpHIa aMMOHMS B pacTBope, B 500 mi
KOTOPOT'O COAEPKUATCS 5,35 T 3TON COJIH.

5. Beruucnure pH 0,2 M pactBopa runoxisiopura kanus npu 30°C.

Tema 2. «CxopocTb U SHEPreTUKa XUMUYECKUX peaklil. XMUMHYECKOE PAaBHO-
BECHE»

1. DkcniepruMEHTaIbHO YCTAHOBJICHO, YTO 3aBUCUMOCTh CKOPOCTH Pa3JIOKECHUS
razo00pa3HoOro MEHTAOKCHU 1A Ma3oTa

2N20s 1y =4NO; y + O,

OT KOHIICHTpPAIIMK 3TOTO BelecTBa onuchiBaeTcs ypaBHeHHEeM V = KC(N,Os). Boruwc-
JUTE CKOPOCTh ITOW peakiuu, ecim KoHieHTparus N,Os cocrtaBiser 20
MMOJIB/J1, a KOHCTAHTA CKOPOCTH peaKimu paBHa 1,6 u™,

2. ITpu noBbitieHnu temnepatypsl co 125 no 150°C ckopocTh peakiuu yBeIu-
ymiach B 32 paza. Beruncnute TemneparypHbiid KOO(QGUIIUEHT CKOPOCTH PEAKIIUU.

3. B pe3ynbrare npoTeKaHus 10 HEKOTOPOM CTENEHU OOpaTHUMON peakiuu Ka-
TaIMTUYECKOTO OKUCIICHHS] aMMHUAKa YCTAHOBUJIOCh XUMHUYECKOE PAaBHOBECHE:

4NH3 ) + 502 T < 4NO () + 6H20 )
Bo ckonbko pa3 KOHCTaHTa CKOPOCTU OOpaTHOM peaklud MEHBIIIE KOHCTAHThI CKOPO-
CTH IIPSIMOiT PEaKIMH, €Ccli KOHCTaHTa paBHOBecus K, papHa 107°°?
4. B KakOM HamnpaBJI€HUU CMECTUTCSI PABHOBECHE PEAKIIUU

A" + H,0 = AIOH* H'
AH =47 x]Ix
a) MpY MOBBILICHUH TEMIIEPATYypbl; 0) MPpHU 100aBICHUU IIETOUN?

5. Beruucinre u3aMEHEHUE SHTPOIIUU B PE3YJIbTATE PEAKLIUU
B2oHs (r) + 6H20 (5 = 2H3BO3 (rpurny + 6H2 (1)

Tema 3. «Ctpoenue atoma. Ilepuoamueckasi cucreMa. XUMHUYECKasl CBSA3b.
OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE peakiMi. KOMIUIEKCHBIE COEIMHEHNSD)
l. «OKuCANTENBHO-BOCCTAHOBUTENBHBIE PEAKLINN
1. Ilonp3ysach METONOM MONYpEaKUWK, 3aKOHYUTE YPABHEHUN PEAKLHUHU B CO-
KpalmEHHOW MOHHOUM (popMe M MOACUUTANTE CyMMY CTEXHOMETPUUYECKHX KOd(huiiu-
€HTOB:
Bi*" + Br, + OH — BiO; + ...



2. Ilonp3ysch METOAOM MOJYpEaKIMil, 3aKOHUYUTE YPaBHEHUW PEaKIMU B MO-

JEKyJSIpHON (hOpME U MOJCUUTANTE CYMMY CTEXMOMETPUYECKUX KOIPPUIINEHTOB:
HCI + MnO, — Clg +...

3. Onpeaenute MOJSIPHYIO MAacCy 3KBUBAJECHTA BOCCTAHOBHUTEIS B pPEaKIUU,
MPUBEAEHHON B 3a7a4e 2.

4. Ilonb3ysich 3HAYEHUEM CTAaHIAAPTHBIX AJIEKTPOIHBIX MMOTEHIINAIOB, BBIYKC-
aute D/IC peakiuu, NpuBEAEHHON B 3aa4e 2.

5. Paccumraiite OKMCIMTENBHO-BOCCTAHOBUTENBHBIM MNOTEHIMAT WHEPTHOTO
AJIEKTPOJIA B PACTBOPE, B KOTOPOM KOHIIEHTPALIMS KaTHOHA Fe** paBHa 3- 107 moub/1,
a komrentparms Fe** cocrasmser 1-10° monb/mm.

Kpurepun ouenku:
*  OIEHKa «5 0aJIOBY BBHICTABJISETCS CTYJAEHTY, €CJIM ObLIN PEILIEHBI BCE 3aaHMUS;
* oOIneHKa «4 O6aiay BBHICTABISETCS CTYJCHTY, €CJIM He ObLIO pelieHo 1 U3 3aaaHuii;
* oOlIeHKa «3 0asuia) BBICTABISETCS CTYJICHTY, €CJIM HE PELICHBI 2 3a1aHus;
* OlICHKa «2 0asuia) BBICTABISETCS CTYJICHTY, €CJIM HE PELIEHBI 3 3a1aHus;

* oneHka «l OaJ1» BBICTABIACTCS CTYACHTY, €CJIM HC PCUICHLI 4 3aJaHusd,
oneHka «0 6ayuIoB» BBICTABIISICTCS CTYACHTY, €CIIH BCE 3aJaHUS PELICHBI HEBEPHO.

TunoBble KOMILIEKTDI 33)13HI/II7[ MAJIA KOHTPOJbHBIX paﬁoT

Tema 1 «PacTBOpBED

|. «CiocoOsbI BeIpakeHUsI COCTaBa paCTBOPOBY

Bapuanr 1

1. MoxeT 51 (hakTop 3KBUBAJIEHTHOCTH PABHATHCA €UHULE?

2. Uemy paBeH (pakTop SKBUBAJIECHTHOCTH OPTO(HOCHOPHOI KUCIOTHI B pEAKITUU
oOpazoBanus quruapodocdara HaTpus?

3. YUemy paBHa MaccoBas noyst (B %) XJjopuja HaTpusi B pactBope, eciu B 10
MJI BOJbI pacTBopuiiv 1,5 r 3T0it conu?

4. BbluucanTe MOJISIPHYIO KOHLIEHTPALMIO SKBUBAJIEHTa CEPHOM KUCIOTHI (pu
YCIIOBUM TIOJIHOW HEUTpanu3aluu) B PacTBOPE C MOJSIPHOM KOHIICHTpamueun 2
MOJIB/ 1.

5. Ckonbko rpaMmMoB 68%-T0 pacTBOpa a30THOM KHCIIOTHI HYXKHO I TIPUTO-
toByieHud 80 r 12%-ro pactBopa?

Bapuant 2

1. MoxeTt nu ¢hakTop SKBUBAICHTHOCTH OBITh MEHBIIIE €UHUIIBI?

2. Beiuncnure MOJISIpHYIO Maccy dKBHUBajeHTa opTohochOpHOIT KUCIOTHI B pe-
akuu oopazoBaHus Tunpodocdara HATPUSL.

3. CKOJIBKO TpaMMOB HUTpATA Kallis HY>KHO B3SITh JuIsl ipurotoBiienus: 100 mu
pacTBOpa ¢ MOJISIpHOUM KOoHIIeHTparuei 0,5 Mob/n?

4. YeMy paBeH TUTP PacTBOpa CEPHOIM KHUCIIOTHI, €CJIM €r0 MOJISIpHAsi KOHIICH-
Tpalus COCTABIACT 2 MOJIb/J1?



5. Ilocne ynapuanus 10 xr 10%-ro pacTBopa ruApoOKCHIa HATPHsI €ro mMacca
cTajia paBHOM 5 Kr. BeIuuCINTE MaccoByIO 0O TUAPOKCHIA HATPUS B MOITyYEHHOM
pacTtBope.

I1. «BonopoaHblii mokazatenby

Bapuanr 1

1. [H] = 4,2:10"* moxs/1. Berauciuts pH.

2. Beraucnuts [H'] pactBopa, ecu pOH 7,24.

3. Beruucauts pH 0,024 M pactBopa a30THON KHCIIOTHI.

4. Berauciuts pH 0,01 M pacTBopa 1uaHoBofopoaHo# Kucmotsl. Ky = 6:107,

5. Beruucnuts pH 0,1 M ruapokcuna ammonus, Ha 40% HEHUTpaaIn30BaHHOTO
0,1 M pacTBOpPOM XJIOPOBOIOPOIHOM KHCTOTHL. Ko = 2107,

Bapuant 2

1. [OH] = 1,65-10° momns/i1. Berancurs pOH.

2. Beruucuts [H'] pacteopa, ecau pOH 6,54.

3. Nmerorcs nBa pactBopa ¢ pH 4 u 6. B xakoM U3 HUX U BO CKOJIBKO pa3
OO0JIbIIIE KOHIICHTPAIUS HOHOB BOA0pO1a?

4. Berauciuts pH 0,2 M ykcycHoii kucnotsl. K, = 2107,

5. Beruucouts pH 0,1 M dopmuatnoro 0ydepHoro pactBopa ¢ OTHOIICHHUEM
KHUCJIOTHI K conn 3:4. K, = 2:10™,

1. «'uaponus conein»

Bapuanr 1

1. Hanuiurte B COKpaleHHOM MOHHOUM (popMe ypaBHEHUE PEaKIMU TUIpoJin3a
Hutpata xenesa(lll) mo I-o¥ cTyneHu u BBIUUCIUTE KOHCTAHTY THAPOIU3A 3TOU CO-
M.

2. Hanummre xumuueckyo (popMyity TOW U3 Ha3BaHHBIX HIDKE COJIEH HaTpus,
KOTOpast TUAPOIU3YeTCs B HanOobliel crenenu: ¢pocdar, GopMuar, HUTPUT.

3. Beruucnute crenens ruapoausa ruapokapoonara Harpus B 0,05 M pactBope
9TOM COJIN.

4. Beruucnute pH 0,2 M pacTtBopa HUTpaTa aMMOHHUS.

5. B KakoM u3 NEpEUYUCIIEHHBIX PAaCTBOPOB COJIEM JIAKMYC OKPAIIUBAECTCS B
KPACHBIN LBET: XJIOPUJ HATPUS, XJIOPUT aMMOHUSI, TUTIOXJIOPUT HATPHUS?

Bapmuanr 2

1. HanmummTe B cOKpaieHHOW HOHHOM (opMe YpaBHEHUE PEAKIIUU THAPOTIU3A
HUTPUTA HATPUS U BBIYMCIIUTE KOHCTAHTY TUIPOJIU3a 3TOU COJH.

2. Hanummre XxuMu4eckyro (popMyily TOM M3 Ha3BaHHBIX HUXKE COJIEH Kamus,
KOTOpasi TUAPOJIU3YETCS B HaWOOJNbBINIEH CTENeHu: KapOoHAT, TUIpokapOOHAT, IHa-
HU]I.

3. Beruucnute crenens rugponusa xjaopuaa ammonns B 0,05 M pactBope 3Toi
COJIN.

4. Beruncnute pH 0,02 M pactBopa rugpokapOoHaTa Kajausl.



5. B xakoMm U3 MepeynciIeHHbIX PaCTBOPOB COJIeH (peHoIpTaNIenH OKpaIlnBaeT-
Csl B MAJIMHOBBIN IIBET: CyJIb(aT HaTpusl, KapOOHAT Kaus, XJI0pua oapus’?

Tema 3 «Crpoenue aroma. Ilepuoanueckas cucrema. XUMHUYECKas CBS3b.
OKHUCANTENEHO-BOCCTAHOBUTEIbHBIE peaKMU. KOMIUIEKCHBIE COETUHEHUS

|. «OKuCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUN»

Bapuanr 1
1. Ilomp3ysce METOOM IOIYpPEAKLMN, 3aKOHYNUTE YPABHEHUE PEAKIUH B MOHHOM
dbopMe u noacuuTaiTe cymmy Ko3hGUIINEHTOB:

Zn + MoO,” + H" — Mo + ...
2. [Tonb3ysiCh METOOM MOITYpPEAKLIN, 3aKOHYNTE YPABHEHUE PEAKIUU B MOJIEKY-
JSIpHOH (popMe U MoAcUUTaNTe CyMMy KO DUITUEHTOB:
Cf(NOg)g + H,0, + KOH —
3. ITosp3ysch METOAOM IOJYyPEAKLINN, 3aKOHYUTE YPABHEHUE PEAKIUU B MOJIEKY-
JSIPHOH (popMe U OIPEEIUTE MOJIIPHYIO MAacCy SKBUBAJICHTA OKUCIUTEIS:
FeSO, + HNO; +H,SO, — NO, + ...

4. Yemy paBeH OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIN NMOTEHUMAN IIMHKA, OMYIICH-
HOT'O B paCTBOp €T0 COJIM ¢ aKTUBHOCTBIO HoHa MeTaiia 0,005 mMoub/n?

5. MoxeT i peakuusi UATH B 3aJaHHOM HalpaBJICHUU:
Kl +2FeCl; — I, + ...

Bapuant 2
1. Ilomp3ysChr METOOM IONYPEAKLUUN, 3aKOHYUTE YPABHEHHUE PEAKIUHA B MOHHOMU
dbopme U noAcuUTaTe CyMmMy KO3PPUIHUEHTOB:
Mn*" + BiOz + H" — Bi* + ...

2. ITonp3ysack METOOM TMOITYpEaKInid, 3aKOHYUTE YPAaBHECHUE PEAKIIUU B MOJIEKY-
JsipHOM (popme 1 moacUuTaiTe cyMMy KO3 (OUIIMEHTOB:

|2 + H2503 + HZO — HI +
3. [Tonw3ysich METOJIOM MOJYpPEAKIUM, 3aKOHUUTE YPABHEHHE PEAKIUU B MOJIEKY-
JsipHOM (popMe U oTIpeAeIuTe MOJISIPHYIO MAacCy IKBUBAJICHTA OKHCIUTEIIS:

H,O, + Mn(N03)2 + KOH —
4. BpIlUMCIUTH 3JEKTPOAHBIN MOTEHIMAI KaJMHUSl B pacTBOPE HUTpaTa KaaMus C
MOJISIpPHOM KOHIIeHTparueit sxBruBasienTa 0,04 Moms/m.
5. N3 kakux NpUBEIEHHBIX HUKE COJIEH IIMHK MOYET BBITECHSATh METAJI B CBO-
0oauoM cocrosiaun: Aly(SQy)s, Mg(NO3),, CuSO,4?

Kpurepuu ouenku:

* omeHka «9-10 6amIoB» BBHICTABIAETCS CTYACHTY, €CITU OBLIN PEIIeHbl BCE 3aJaHUS C
HE3HAYUTEIbHBIMU HEA0UETAMU;

* OlleHKa «7-8 0a/uIoB» BBICTABISETCS CTYIEHTY, €CIM He OBbUIO PElIeHO OJHO M3
3a/laHui ¥ He ObLIO IOMYIIEHO IPyObIX OMINOOK;

* omeHka «5-6 0amIoB» BBICTABISETCS CTYJCHTY, €CIIM HE PEIIEHBI JBa 3aJaHUS H
JIOTIYIICHBI CEPbEe3HbIC OMMOKH M0 XOAY PEIICHUs 3a/1ay;

* oueHka «0-4 Gamia» BeICTABISETCA CTYJEHTY, €CIIM HE PelIeHbl 3 1 Oosiee 3aJaHui.
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MartepuaJibl K 3a10MTe JIa0OPaTOPHBIX padoT

3ammTa 1a00paTOPHBIX PaOdOT OCYIIECTBIACTCS KOMIUIEKCHO IOCJIE BBITIOJIHE-
HUS psiia TPOMEKYTOUHBIX pabOT M MOCIICAYIOIICH KOHTPOJIBHOM JIa0OpaTOpPHOU pa-
OOTEI.

K 3ammure 5abopaTopHBIX pabOT B JIAOOPATOPHOM JKypHAJle JOJKHBI OBITH
MIOJIHOCTBIO TOTOBBI IPOTOKOJIBI BBIMOJHEHHBIX JIA0OPATOPHBIX padOT, B KOTOPHIX
MIPE/ICTABIICHBI BCE ATAIbI BHITIOJHEHUS padOT, MPUBEICHBI HEOOXOIUMBIE PAaCUETHI U
BBITIOJTHCHBI 33]JaHUsI, UMEIONINECS B TAOOPATOPHBIX pab0Tax B MPAKTUKYME.

Kpurepun ouenku:

* omueHka «9-10 6amioB» BBICTABISAETCS CTYACHTY, €CIH B MPOTOKOJIAX J1a00paTOPHBIX
paboT MOJIHOCTBIO OTPAXKEHbI BCE JTalbl MX BBINOJHEHUS, MPHUBEAECHBI BEPHbIE
pacy€Thl M BCE 3aJaHMsl BHIITOJHEHBI C HE3HAYNTEIbHBIMUA HET0YETaMU;

* OIICHKA «7-8 0ayioB» BBICTABISIETCSA CTYIEHTY, €CIM B MPOTOKOJIAX JTA00OPaTOPHBIX
paloT MOJHOCTBIO OTPAXKEHBI BCE ITAIBl UX BBIIIOJIHEHUS, IPUBEIEHBI pacuéThl U BCE
3aJlaHus ¢ HEOOIBIIUMHU OIIMOKAMY;

* omeHKa «5-6 0amIoB» BBICTABISIETCSA CTYIEHTY, €CIM B MPOTOKOJIAX JTA0OPaTOPHBIX
paloT 3Tambl UX BBINOJIHEHUS OTPa)KEHbI HE IOJIHOCTHIO, B pacuerax W 3aJaHMsX
JIOIYILEHbI CEPbE3HbIE OIIMOKY;

* oneHka «0-4 Oamia» BBICTABISAETCA CTYIAEHTY, €ClU JlabopaTopHble pabOThI
BBITIOJTHEHBI, HO B TPOTOKOJIAX OTCYTCTBYIOT KaKHE-THOO ATalbl WX BBHIMOJTHEHUS,
pacueTsl, He BBIMOJIHEHBI 3a/1aHUsl.

BOHpOCLI AJIA TIOATOTOBKH K OIIPOCY IO TEMaM 1-2

Paznen 1 «TeopeTnueckrne OCHOBBI XUMUN

Tembl 1-2 «PactBOpbD, «CKOPOCTh M DHEPTETHUKA XUMHUYECKUX PEAKIIUi. XU-
MHYECKOE PABHOBECHE)

1. Pacyet coneprkaHusi KOMIIOHEHTOB pacTBOpa 3aJaHHOTO COCTaBA.

2. CriocoObl BBIpaXXEHHUS COCTaBa pacTBOpa U MEpPexoi OT OJHOrO Crocoda K
ApYromy.

3. Onpenenenne pH 3aganHOro pacrsopa, koHuenTtpauuu [H'] win [OH] B
pPacTBOPAX CUIIBHBIX U CJIA0BIX AJNEKTPOJIUTOB, B Oy(hEepHBIX pacTBOpax.

4. Hanvcanue ypaBHEHUs THAPOJIM3a B COKPAIIEHHOM MOHHOU (hopme, pacyeT
KOHCTaHTbI TUAPOJIN3a, CTENEHU THAPOJIn3a U pH ruapom3yrommxcs coei.

5. HaxoxeHre CKOpOCTH pEeaKUuu NP U3MEHEHUH KOHLEHTPAIMU UCXOIHBIX
BEILECTB, TEMIIEPATYPHhI, JABJICHUS.

6. BplunciaeHMe KOHCTAaHThl PaBHOBECHS, UCXOAHBIX WJIM PAaBHOBECHBIX KOH-
LEHTpAaIil KOMIOHEHTOB PEAaKIIMOHHON CMECH.

7. YCcTaHOBIIEHUE HAIPABIICHUS CMEIICHUSI PAaBHOBECUS NMPU U3MEHEHUU YCIIO-
BUH NPOTEKAHUS PEAKIIUU.

Kpurtepun onenkmu:
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. oneHka «16-20 GamoB» BBICTABISIETCSA CTYACHTY, €CIIU OBLIM BBIIIOJHEHBI BCE
3aJlaHUsl C HE3HAUUTEIbHBIMU HEJIOUETAMU;

. oneHka «l11-15 OamioB» BBICTaBISETCS CTYACHTY, €CIM HE OBUIO BBINOJIHEHO
OJIHO M3 3aJJaHUI 1 HE OBLIO TOMYLIEHO rPyOBIX OLINOOK;

. oleHka «6-10 OamioB» BBICTABISAETCS CTYAEHTY, €CIIM HE BBIIOJHEHBI JBa
3aJJaHMsl U JOIYLIEHBI CEPbe3HbIE OMNOKHU MO0 XOAY UX BBINOIHEHUS;

. oneHka «0-5 Gamyia» BBICTABISETCS CTYAEHTY, €CIM HE BBINOJIHEHBI 3 U Ooiee
3aJIaHUN.

BOHpOCbI K 9K3aMEHY

1. OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE peakunu. CTeNneHb OKUCIEHUS U MpaBUiIa €€
HaxoxaeHuss. OKUCIUTENH U BOCCTAHOBHUTENU. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIN
noreHuan. Ypasaenne Hepucra. CTaHIapTHBIN OKHUCIUTENBHO-BOCCTAHOBUTEIbHBIN
norenuain. JJIC peakunii. HanpasneHnue peakiui.

2. Ilepuonnueckuii 3akoH J[.1. MenaeneeBa B coBpeMeHHon popmynupoBke. Oomue
XUMUYECKHE CBOWCTBA DJIEMEHTOB: METALIMYECKUE U HEMETAUIMYECKHUE, KUCIOTHO-
OCHOBHBIE, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE U MEPUOJUYECCKUM XapaKTep UX HU3-
MeHeHHs. CBOMCTBAa aTOMOB AJIEMEHTOB M MEPHOJUYECKUN XapaKTep UX U3MEHEHUs
(9HEprus HOHU3ALUH, CPOJICTBO K 3JIEKTPOHY, ANEKTPOOTPULATENILHOCTD). DHEPTUU U
KOH(QUTYypallMu 3JIEKTPOHHBIX oOpOuTane aroma. OJEKTPOHHBIE U 3JIEKTPOHHO-
CTPYKTYpHbIE (DOPMYJIBI 3JIEMEHTOB. DJIEKTPOHHBIM OCTOB M OpOMTAIM BaJEHTHBIX
ypoBHeil artoma. IloHatne mnepuoma u ero (opmMupoBaHuE IO NpaBUIAM
B.M. Kneukosckoro. IIpuunHbel pa3mnyHON IIIMHBI NEPUOIOB. PacronokeHue B
CTPYKTypE€ TIEPUOIUIECKON CHCTEMBI S-, P-, d- u f-anmemeHToB. [IMHHO- U KOPOTKO-
MEPUOAHBIN BapUAHThI NEPUOINYECKON CUCTEMBI. PacronokeHne B HUX METAIIIOB U
HeMeTaJutoB. OCHOBHBIE NTPUHILMIBI KBAHTOBOM TEOPHM CTPOEHHUs BEIIECTBA: MPE.-
CTaBJICHHUS O KOPIYCKYJISIPHO-BOJIHOBOM AYyaJIu3MeE SIBJIEHUNA MUKPOMUpPA, TPUHLINIIE
HeonpenenéHHoctu, ypasuenuu [penunrepa, BonHoBor GpyHkiuu. KBaHTOBBIE YriC-
na. ['maBHOE KBAaHTOBOE YMCIIO M 3HEPreTUYECKOE YPOBHU JJIEKTpoHA B atome. [lo-
TEHIMAJIbHAA sIMa JIJIs1 OTHORJIEKTPOHHOTO aToMa. OCHOBHOM U BO30YKJI€HHBIH 3HEp-
reruyeckue ypoBHU. OpOuTanbHOE KBAHTOBOE YMCIIO, MOMEHT KOJIMYECTBA JABMXKEHUS
3JIEKTPOHA U MPOCTPaHCTBEHHAas (hopMa 3eKTpoHHOro obnaka. [loreHunanbHas sma
JUI MHOTOJJIEKTPOHHOI'O aTtoMma. PacIiernieHne sHEepreTM4eCcKUuX YpOBHEW Ha IOAY-
poBHU. YKcIOBbIE 3HAYEHUSI OPOUTATILHOTO KBAHTOBOT'O YMCJIA U X OYKBEHHBIE 000-
3HaueHud. OO0O03HA4YEeHUs] SHEPreTHUECKUX NOoaAypoBHEW. [IpuHUUMIBI 3amoJHEeHus
AJIEKTPOHHBIX OpOUTANIe aTOMa B OCHOBHOM COCTOSTHUU, MIPUHIUIT MUHUMYMa dHEP-
ruu, npuHuun Ilaynu, npaBuno XyHpaa. DJIEKTpOHHbIE EMKOCTH opOuTanei, moay-
POBHEH U YPOBHEMN aTOMA.

3. XuMuueckas CBsI3b U FeoMeTpus MoJeKkysl. ['mOpuauzanus aTOMHBIX U MOJIEKY-
JSIPHBIX OopOUTanel U reoMeTpusi MOJIeKyJl. BiinsHre HECBA3BIBAIOUIUX AIEKTPOHHBIX
nap Ha T€OMEeTpUI0 MoJieKyd. Turbl rTHOpUIM3aluy FIEKTPOHHBIX OpOUTaIel aTOMOB
AJIEMEHTOB BTOPOr'0 NIEPUOIA U T€OMETPHUSA MOJIEKYJI, B KOTOPBIX 3TH aTOMBI SIBJISIOTCS
LEHTPaJIbHBIMU. THUIBI XMMUYECKON CBSA3U: KOBAJICHTHAs, MOHHAs, INOJSPHAs, KOOP-
JVUHALAOHHAs, BOAOPOAHAsA. METON BAJICHTHBIX CBS3EH, €T0 OCHOBHBIE IOJIOKECHUS.
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CBolicTBa KOBaJEHTHBIX CBSI3€i: HACBHIICHHOCTb, HAIIPABIEHHOCTb, YHEPTHUS CBA3H.
[IpuMepbl COeNMHEHUH ¢ KOBAJIEHTHOM CBS3BIO.

4. CtpoeHue KOOPAUHAIMOHHON c(epbl KOMIUIEKCHBIX COSAMHEHHI: KOMILIEKCO00-
pa3oBaTeib, JUTaHbl, JOHOPHBIE ATOMBI JINTAHJIOB, KOOPJIWHAIIMOHHOE YHUCIIO, T€0-
METpHSi KOOPAUHAIIMOHHON cephl. 3aps BHYTpEHHEH KOOPIAMHALMOHHON chephl.
Buemnecdepubie noHbI. Jluccomuanuss KOMIUIEKCHBIX COEIMHEHUM B pacTBOpax.
KoHCTaHTBl YCTOMYMBOCTH U KOHCTAHTHI HECTOMKOCTH.

5. CkopocTe xuMHYecKoi peakuuu. CpelHsss U UCTUHHAs (MTHOBEHHAs1) CKOPOCTh
peakiuu. OCHOBHBIE (DAaKTOPBI, BIMSIONIMNE HA CKOPOCTh pEaKlIuu. XUMUYEeCcKas pe-
aKLHMs KaK MOCJIEI0BATEIbHOCTh AIEMEHTAPHBIX CTAJANN (MEXaHU3M PEaKIMH). 3aKOH
JEUCTBYIOIIMX MacC JUIsl DJIEMEHTApHOM CTaguu XUMHUYecKou peakumu. KoHcranTa
CKOPOCTH peakluy. BiusHUEe KOHUEHTpaIMU U TEMIIEpaTypbl HA CKOPOCTh XHUMHYE-
ckoil peakuuu. [Ipasuno Bant-I'opda. YpaBHenue Appenuyca. DHeprus aKTUBAIHUH,
HHEpreTUUECKUil Oapbep, aKTUBUPOBAHHBIM KomIuiekc. Karanus um karamuzaTopsl,
(depMeHThl. XMMHUECKOE PaBHOBECHE KaK KOHEUHBIN PE3yJIbTaT CaMOIPOU3BOIBHOIO
npoTeKaHusi o0patuMoil peakiuu. [Ipu3HaKu UCTUHHOTO paBHOBECHUS U €r0 OTINYNE
OT KaXXyILLErocsi paBHOBECHUSI M CTAllMOHAPHOTO COCTOSIHUS cucteMbl. [lonstue o da-
30BOM paBHOBECHHU. [IMHAMUYECKHAN XapaKTep XUMUYECKOr0 PaBHOBECUS. 3aKOH AcH-
CTBYIOLIMX MacC JJII XUMHUYECKOI0 PaBHOBECHS: B3aUMOCBSI3b PABHOBECHBIX KOHIICH-
Tpauuil. DakTopbl, BIUAIOIIAE HA YUCIOBOE 3HAYCHUE KOHCTAHThl PaBHOBECHSL.
Cmemenue xumuueckoro pasHoBecus. [Ipunnun Jle [latense.

6. PacTBOpBI, IpUYMHBI UX 00pa30BaHUA. DNEKTPOIUTHYECCKAS] AUCCOIUALIUS. DIEK-
TposuThl. CwibHBIE W cialble 3JIEKTPONUThl. OTinune cinadbIX 3JEKTPOJUTOB OT
CHWIbHBIX. THIBI cl1a0bIX 37eKTpoUTOB. KOHCTaHTa U CTeneHb AUCCOLMALIMM CIIA0BIX
AIEKTPOJUTOB. 3aKOH pa3BeaeHusi OcTBalib/ia (CBA3b KOHCTAHTHI M CTEMEHH JUCCO-
Ualuu). 3aBUCUMOCTh CTENEHU AMCCOLMALMHA OT KOHLEHTPALUU CIadO0ro 3JIEKTPO-
JuTa.

7. Bona kak cna0Obliii anekTpoautT. NoHHOE Mpou3BeeHHE BOJBI U €r0 3aBUCUMOCTh
OT TemriepaTtypbl. BogopoiHblil moka3aTesb B pacTBOpax CUJIBHBIX U CIAOBIX 3JIEK-
TponutoB. Kucnas, HelTpanbHas U mienodHas cpeaa. CreneHb auccouuanvu, €€
CBSI3b C KOHIIGHTpAIlMEH DJIEKTPOJINTA U KOHCTAHTOM ero auccouuanuu. bydepHbie
pacTtBopbl. Tumbl 0ypepHbIX pacTBOPOB, MX COCTaB U MeXaHU3M JeicTBud. bydepnas
éMKoCTh. Cr1ocOoOBI M3MEPEHMSI BOAOPOJHOIO OKA3aTes.

8. 'maponus coneit. Tunsl ruaponusa (IpUMEpPbl YpaBHEHUN peaklMil TUIPOIU3a B
COKpaIll€HHOM MOHHOW U MOJeKyysipHoi (opme). KoHCcTaHTa U cTeneHb TuaposIn3a.
CryneHyaTslii TUIPOSU3. XapaKTEPUCTUKU CTYNEHYATOTO rufpoiaun3a. OOpaTuMebIil u
HEO0OpaTUMBIN TUIIPOU3 (IPUMEPHI).

9. OOmas xapakrtepucthka snemMeHToB [A-nmoarpynnsl. Illenouynsie Metamibl Kak
BoccTaHoBuTe M. OOpa3oBaHre OMHAPHBIX COCAMHEHUN IICIOYHBIX METAILJIOB MYTEM
CUHTE3a U3 IPOCTHIX BELIECTB, B3aUMOJIEHCTBHE C BOJOPOJOM, TAIOT€HAMHM, KUCIIO-
poaoMm (TopeHue), cepoi, a30ToM, yriiepoaoMm. B3zanmoneicTBrue MIENIOYHBIX METal-
JIOB C BOJOM. PaCTBOPUMOCTB COJIEH MIETOYHBIX METAI0OB. [ MIpoan3 cosei menoy-
HBIX METAJJIOB MO0 aHnOHY. OOpa3zoBaHue KUCIbIX cosed. Kanuitnbie ynoOpeHus..

10. Obmas xapaktepuctuka 3JeMeHTOB |lA-moarpynmel. XuMudyeckue CBOWCTBA
MarHus U Kajuplus. Beicokas XxuMmuueckas akTUBHOCTh: 0Opa3oBaHHE OMHApPHBIX CO-
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€IMHEHUN MarHus W KaJbIUs NPSIMbIM CHHTE30M U3 MPOCTHIX BemecTB. [lomyuenue
OKCHJIOB MarHvs W Kaubliisi B TPOMBIIIJICHHOCTH MpPOKAJIMBAHWEM KapOOHATOB.
B3anmoelicTBie OKCHIOB MarHusl U Kajblus ¢ BOJOH W okcuiaoM yriaepona (1V).
['mapokcuabl MarHusi ¥ KaJlbLUs, UX MOJYYEHHE, PACTBOPUMOCTH, THCCOLIMAIIMSL.
B3aumopeiicTBiue OMHAapHBIX COEAMHEHUI MarHus ¥ Kanblus ¢ BoJo. Conu KanbLus
¥ MarHus, uX 3HaueHue B npupoze. PacTBopuMocCTh colieil meno4H0-3eMeNbHBIX Me-
TajuoB. ['uapoau3 conell menoYHo-3eMeIbHbIX MeTaioB. OOpa3oBaHuE KHUCIBIX CO-
aeit. XKectkocth Boabl. Obmas, kapboHaTHas 1 HekapOoHaTHas. CriocoOsl ycTpaHe-
HUS )KECTKOCTH BOJIbI. MI3BeCTKOBaHME M TUIICOBAaHHUE MOYB.

Kpurepuu oneHku:

CryzneHT, HaOpaBIIMii B TEUEHHE CEMECTpa MPU OCBOCHUHU JTUCUUILIUHBI HEOO-
XOJIMMOE JIJIsl aTTECTAllMU KOJIMYECTBO 0asIOB, MOJTYYaeT 9K3aMEHAIIMOHHYIO OLIEHKY
no OaJUTbHO-pEUTUHrOBOM cucteMe. I[Ipu Hecornmacuu ¢ OILEHKOW MO OaJIbHO-
PEUTUHTOBOM CHCTEME CTYJECHT MMEET MPABO HA CJladyy AK3aMEHa MO TPAAUIMOHHOU
CUCTEME.

Tabnuua 7
Hixana JK3aMeH
OIlcHUBAHMSA
156-205 OTJINYHO
135-155 XOPOIIO
103-134 YIOBIIETBOPUTEIIHHO
0-102 HEYJIOBJICTBOPUTEIHHO

[Ipu ucronp30BaHUM TPAAULIMOHHON CUCTEMBI KOHTPOJIS U OLICHKH yCIieBae-
MOCTH CTYJIEHTOB JIOJDKHBI OBITh MPEACTABICHBI KPUTEPUHU BHICTABJICHUS OLICHOK I10
YeThIpeX0aUTbHONU CUCTEME «OTIUIHOY, «XOPOIIIO», «yIOBICTBOPUTEIBHOY, «HE-
YIAOBJIETBOPUTEIILHO.

Kpurtepuu oneHuBaHusi pe3yJibTaTOB 00y4YeHUsA
Tabmuna 8

Ouenka Kpurepuu oueHuBanus
OLICHKY «OTJIMYHO) 3aCIIy>KUBAET CTYJICHT, OCBOUBIIIHM 3Ha-
HUS, YMEHUS, KOMIETEHIIMU U TEOPETUUECKUI MaTepuan 0e3

Bricoxunit po0eJIOB; BHIMOJHUBIINN BCE 3a/IaHUS, TIPEAYCMOTPEHHBIC
YPOBEHb «5» | y4eOHBIM TIJIAHOM Ha BHICOKOM Kaue€CTBEHHOM yYpPOBHE; MpaK-
(OTIIMYHO) TUYECKHUE HAaBBIKHU MPO(HECCUOHATHLHOTO MPUMEHEHHS OCBOCH-

HBIX 3HAHUHN C(OPMUPOBAHBHI.

Komnerenuuu, 3aKperui€HHbIE 3a JUCUUIUIMHOM, C)OPMHU-

POBaHbI HA YPOBHE — BHICOKHIA.

Cpennuii ypo- | OILICHKY «XOPOIIO» 3aCIyKMBAET CTYACHT, MPAKTUYECKHU TOJI-
BEHBb «4» HOCTBIO OCBOUBIIIMM 3HAHUS, YMEHHUS, KOMIIETCHIIUU U TEOPe-
(xoporiio) TUYECKUN MaTepuall, yueOHbIC 3aaHus HE OIICHEHBI MAKCH-

MaJIbHBIM YHCJIOM 0aJJIOB, B OCHOBHOM C(hOPMHUPOBAJI MPAK-
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TUYECKUE HABBIKU.
Komnerenuun, 3aKperui€HHbBIE 3a JUCUUIUIMHOMN, chopMu-
POBaHbI HA YPOBHE — XOPOLIMii (CpeTHMIA).

OLICHKY «YAOBJIECTBOPHUTECILHO» 3aCIIYKNBACT CTYACHT, 4acC-
THUYHO C HpO6€HaMI/I OCBOMBIIINH 3HaHUA, YMCHHA, KOMIICTCH-

[ToporoBeii g
IIUU ¥ TEOPETUICCKUNA MaTeprajl, MHOTHE YICOHBIC 3aTaHMUsI
YPOBEHB «3»
(YIOBICTBOH 7100 He BBINOIHUII, TUOO0 OHU OIIEHEHBI YMCIOM OallIoB
Y TGJ’ILHO)p OJIM3KMM K MHHUMAJTbHOMY, HEKOTOPBIE MPAKTHIECKUE HABHI-

KU HEe COPMHUPOBAHBI.
KoMnereHuuu, 3akperui€HHbIE 3a JUCHUIUINHON, ChOPMHU-
POBAaHBI HA YPOBHE — 10CTATOYHBIN.

_ | OLIEHKY «HEYJIOBIIETBOPUTEIIBHO)» 3aCIIy’KUBAECT CTYAECHT, HE
MUHUMANBHBIN | ocBouMBIIMiT 3HAHNS, YMEHHUSI, KOMIICTCHIIHNH U TEOPETHICCKHIA
YPOBEHb «2» | MaTepHay, y4eOHbIC 3aJaHus HE BBIMOJIHMI, MPAKTHYECKUE
(HGYIIOBJIGTBO- HAaBBIKH HEC C(bOpMI/IDOBaH.IfI. .
PUTEJIBHO) KomnereHuun, 3akperyi€éHHbIC 3a JUCIUILIMHON, He cdop-
MHPOBAaHBI.

YTBEPXJIAIO:
3aBenyromuii kadeapoi

“« 7 202 .
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PEILEH3HUS
HA oucHoMIbIC MATCPHAIB! auctuninibl «B51.0.03.01 Xumus Heopranmticckas»
OI1011 BO 1o moaysn «b1.0.03 Xusus» OIHOIT BO no nanpas.enmo 35.03.03 -
«Adepoxusus u aeponoysosedenter, nanpasicnocti (npoguan) «lliranne pactenuii
KAueeTBOo ypoxkas», «lenertiueckas 1 arpoiKo/10rHuecKas ouelKa no4s»,
«CeabekoxossiicTBeHHas MHKPo6Hooris», «OpraHuiccKoe cejibCKoe X03sHCTBOY
(xBaan@ukanns BLINYCKHIKA — 6akanasp)

bopucossiM b.A., npodcccopom kadeipbl MOUBOBC/ICHHUS, TCOTIOTHHA H JnaHamagpTOBE/ICHHS,
®IBOY BO Poccuiickuii rocynapcrsesnblii arpaphbiii yunsepentet - MCXA umenn KA. Tumu-
pA3eBa, 1OKTOPOM OMOJIOIHYECKHX llayK (lajlee 110 TeKCTY peLeH3enT), [poBe/Iea IKCIEPTH3a OLe-
HOUHBIX MaTepHabl mucimiHb! (OM/1) «51.0.03.01 Xumus Heopranuueckas» OI1OII BO mo Ha-
npaBncHuio 33.03.03 — «Azpoxusus u azponoysosedeniiem, HanpapieHHOCTH (MPoQuiH) «[lutanue
pacTeHnii M KauecTBO ypoxasy, «[eHeTHYecKas H arpo3KONorHyecKas oueHka nousy, «Cenbckoxo-
3alcTBEnIAas MUKPOGHoIOrusy, «OpralnyecKoe celbeKoe Xo3siicrBo» (OakaiaspHar), paspabo-
TaHHBIME B DT BOY BO «Poccuiickuii rocyaapcTsesHbii arpapHsii yHupepcuteT — MCXA HMeHH
K.A. Tumups3scsan, Ha kadenpe xumun (paspaborunk — Ennceesa O.B., noneHT Ka(epbl XWMHH,
KaHAUAaT OMONOrMYecKuX Hayk).

Pa3paboT4MKOM IIpeICTaBIeH KOMILIEKT J[OKYMEHTOB, BKIIIOYAIOLLIMA:

* liepeyell KOMIIETEULM, KOTOPLIMH JOJDKEH OBJlajeTh CTyAeHT B pe3ylibTare OCBOCHHMA
JVCUMIUIHHBI,

* OMHCaHHWE NMOKa3aTeNel U KPUTEPHEB OLIEHHBAHHS KOMIIETEHLIMM, @ TAIOKe LKl OUEHUBAHUS]

* THNOBBIE KOHTPOIbHbIE 3aaHHs WM HHbIE MaTephabl, HEOOXOAMMbIE MUIS OLEHKH
Pe3y/IbTAaTOB OCBOEHHS AMCLIMILTHHBI, C Y4ETOM NPAKTHYECKOH MOArOTOBKH 00yyalolumxcs

+ PaccMOTpeB TIpE/ICTAaBICHHEBIC Ha 3KCMCPTH3Y MaTCpHaTbl, IKCTIEPT MPHINCT K CIIeTyIOIHM
BBIBOZIAM:

1. CTpyxTypa u conepkanue OMJI a1 noarotoBku Gakanaspa COOTBETCTBYHOT TPEOOBAHHAM,
NpeIbABISEMbIM K CTPYKType, couepxainio OM/I OITOII BO.

A MIMEHHO:
11 Ha y4eGHBIX 3aHATHAX 00Yy4aloUIMECs BBITIONHSIOT 3alJTaHHPOBAHHBIC HACTOSIICH Mpo-

rpaMMoiil OT/eJIbHbIE BHIBI y4eOHBIX paboT, B TOM YHMC/e OTAENBHBIX 3MEMEHTOB paboT,
cBsi3alHbIX ¢ OyayLiei npodecCHoHabLIION AEATENLHOCTBIO

12 Tlepeuelib KOMIIETEHLMH, KOTOPLIMH IOJDKILLI OBJIANETb CTYAEHTbI B PE3YJILTATE OCBOEHHUS]
uermunbl coorsercrByer GI'OC BO.

13  Tlokasarend M KpUICPHH OLCHMBAIMS KOMIICTELLMH, a TaOKE LKLl OLEHUBAHUS
obecneurBaloT BO3MOIKHOCTb MIPOBEICHUS BCECTOPOHHEH OLIEHKH PE3y/IbTaTOB O0YYEHHUS.

14  KoHTpOnbHbIE 331aHHA H HHbIE MAaTEPHAIbI OLEHKH PE3YNbTaTOB OCBOEHMS JUCLMILIMHBL
pa3paboTaHbl Ha OCHOBE MPHHUMIOB OLEHHBAHWA: ONPENENEHHOCTH, ONHO3HAYHOCTH, HANEKHOCTH;
COOTBETCTBYET ~ TpeOOBAaHMAM K COCTaBy M B3aHMOCBSA3M OLEHOYHBIX CpPEACTB, MOJHOTE IIO
KOJTMYECTBCHHOMY COCTaBY OLICHOYHBIX MAaTCPHAIOB W TO3BOJISIOT OOBCKTHBHO ONCHWTH Pe3yJTBTaTHI
06yueHHs ¥ HaNpaBJICHHBIC Ha TIPAKTHYCCKYTO TO/ITOTOBKY o0yJarmuxcs

2 Hanpasaennocts OM/ no ancuunimxe «b1.0.03.01 Xumus Heoprauuueckas» cooT-
percrByer uesm OINTOIT BO no nanpasienuio 35.03.03 — «Aepoxumus u azponousosedenue», npo-
heccHonabHBIM CTaHapTaM Gy ayiuei npo(heCCHOHATHHOM NesATEebHOCTH CTYEHTA.

3  06bém OMJI coOTBETCTBYET Y4eOHOMY IUIAHY [OArOTOBKH.

4 [lo xauectBy OM]I B LenoM 00ecneuHBaroT OOBEKTHBHOCTD H IOCTOBEPHOCTH Pe3y/IbTaToB

1IPH [IPOBEJEHNH OLIEIMBAIIHS C PA3IHUILIMH LIEJSIMH.
TakuM 06pasoM, CTPYKTypa, CONEpXaHHe, HalpaBJeHHOCTh, 00bEM H KayecTBo OMJI
«51.0.03.01 Xumus HecopraHuyccKas Ul MOATOTOBKH OakanaBpoB 1o HarmpaBiacHHocTeH «[lnTa-
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HHC paCTCHUH M KayeCTBO ypoxkas», «| eHeTHUCCKas H arpo3KOJIOTHIECKas OlEHKa MouBY», «Celb-
CKOXO3HﬁCTBCHHaﬂ MHKpOGHOHOI‘Hﬂ», «Opl‘aHH‘ICCKOC CEIIBbCKOE XO3ﬂﬁCTBO», HarnpaBJI€HUs
35.03.03 = «dzpoxumus u aeponoyeosedeHuer, pa3paboTanHoOl aBTOPOM OTBEYAIOT IPEIbAR/IAEMbIM
TpeOOBaHHUSM.

OBLIHE BbIBOABI
Ha ocHoBanmn npoBezieHHoif sKcnepTH3BI MOXHO caeaTh 3akmoderHe, uto OMII «51.0.03.01
XuMHS HeopraHuuyeckas» JUIS MOTOTOBKH GaxanaBpoB 10 HarpaBicHHIO 35.03.03 — «Aepoxumus u
azponougosedenuen No HanpasneHHocTaM «[TTaHHe pacTeHHH M KadyecTBO ypoxas», «[ eHeTHue-
CKad M arpodKoJloruyeckas ouelika 1o4sy, «CeianckoxosicTsennas MUkpoduonorusy, «Oprauu-
HECKOE CceNbCKoe XO3iCTBOY, paspaboTanHsle Enuceeoit O.B., noueHTOM Kadeapsl XHMMHH, KaH-
MHIaTOM OHOJIOTHYCCKHX Hayk ®I'bOY BO «Poccuiickunii rocy/1apcTBEHHBIH arpapHbIi YHUBCPCHTET -
MCXA umenn K.A. Tumupsizean, COOTBETCTBYET TpeOOBAHHAM 00Pa30BATENLHOIO CTaHAApPTa, Mpodec-
CHOHATILHOrO CTalapTa, COBpeMEILILIM TPeBOBAIIMAM PLIIKA TPYIA H 1103BOJIMT KA4€CTBEHHO IIPOBEPSITH
3a4BJICHHBIE KOMIIETEHUHH B paMKaX JAHHO# JHMCIHMIUTHHBL.
Peuensent: Boprcos b.A., npodeccop Ka(c/Iphl MOYBOBC/ICHHS, TCOJOTHH H JaHIaQTOBCACHHS,
Poccuifcknit  rocynapcteenuslii  arpapHsiii YHUBEPCUTET _ - CXA €HH
K.A. Tumups3esa, 10KTop 6HOIOrHYECKHX HAYK _ 4?//

« 50 » 04 20/2_/1‘.

Peuensus paccmotpena na 3acenanmu kadepo
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