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1 [lnannpyemMble pe3yabTaThbl 00y4eHHs M0 JUCHUIINHE, COOTHECEHHbIE ¢
ycraHoBJieHHbIMA B OIIOII BO ungukaTopamMu 10CTHKEHUSI KOMIIETEHIIH I

1.1 IlepeyeHb KOMMETeHIHI, POPMHUPYEMBbIX Y4eOHOM TUCHUIITINHOM

Koa u HauMeHoBaHue KOMIETeHIUHU

HHaukaTophl TOCTUKEHUS KOMMETEHITUH
I[lnanupyemble pe3yJbTaThl 00y4eHUs

Oomenpodeccuo

HaJIbHad KOMIICTCHIUA

OIIK-1.1

JleMOHCTpUpYET 3HaHHWE OCHOBHBIX 3aKOHOB
MaTeMaTHYECKHX, €CTeCTBEHHOHAYYHbIX U
obmenpodeccrHoHaThEHBIX TACITATIINH,
HEOOXOIUMBIX JUIsl PEHICHUs THIIOBBIX 3a/1a4 B
00J1acTH arpOHOMUU

3nathb (3): OCHOBHBIC 3aKOHBI MATEMATHIECKHUX,
€CTECTBCHHOHAYYHBIX U 00IIenPOoeCCHOHATBHBIX
JUCITUILTAH, HEOOXOMMBIX ISl PECIICHHUS
TUIOBBIX 32J1a4 B 00JIACTH arpOHOMUH

YmMmersb (Y): NpUMEHSTh 3HAaHUSI OCHOBHBIX 3aKOHOB
MaTEeMaTUYECKUX U €CTECTBEHHBIX HAYK IS
pelIeHuns CTAHJAPTHBIX 33/1a4 B arPOHOMHUU

Baapers (B):undopmanmonHo-
KOMMYHUKAIITUOHHBIMU TEXHOJIOTUSAMHU B PCIHICHUU
TUIIOBBLIX 3a4a4 B OGHaCTI/I arpoOHOMUHA

OIlK-1.2

Hcnone3yeT 3HaHHA OCHOBHBIX 3aKOHOB
MaTEMaTHYECKUX U €CTECTBEHHBIX HAYK IS
pEIIeHNs] CTAHJAPTHBIX 33a4 B arPOHOMHHU.

3HaThb (3): OCHOBHBIE 3aKOHBI MATEMATUYECKUX,
€CTEeCTBEHHOHAYYHBIX U 00IenpogeCCHOHANBHBIX
JWUCIMIIIINH, HCOGXOI[I/IMI)IX AJI1 pCHICHUA
TUIIOBBLIX 3a4a4 B O6J]aCTI/I arpoOHOMUHA

Ymets (V): npUMEHITh 3HAaHUSI OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U €CTECTBEHHBIX HAYK IS
pPEeUICHUA CTAHAAPTHLIX 3a/ia4 B arpOHOMUHA

Baaners (B):uadopmanuonHo-
KOMMYHHUKAIMOHHBIMU TEXHOJIOTHSIMHU B PEIICHUN
TUTOBBIX 32/1a4 B 00JIACTH arpOHOMHUH

OIIK-1.3

[Ipumensier nHGOPMaALTIOHHO-
KOMMYHHKAIIMOHHBIE TEXHOJIOTHH B PEILIEHUH
TUTIOBBIX 32/1a4 B 00JIACTH arpOHOMUH.

3HaThb (3): OCHOBHBIEC 3aKOHBI MATEMAaTHYECKUX,
€CTECTBEHHOHAYUYHBIX U 00IIeNPOGECCHOHATBHBIX
JUCIIUTUTAH, HEOOXOTUMBIX JIJISI PEILICHHS
TUIIOBBIX 3a1a4 B OGHaCTI/I AarpoOHOMUH

Ymets (Y): IpUMEHSITH 3HAHUS OCHOBHBIX 3aKOHOB
MaTEeMaTHYECKUX U €CTECTBEHHBIX HAYK JIJIS
pelIeHus CTAHJAPTHBIX 33/1a4 B arPOHOMHUU

Baaners (B):uadopmanmonHo-
KOMMYHHKAIIMOHHBIMU TEXHOJIOTHSIMU B PEIICHUN
THIIOBBIX 3a/J1a4 B 00JIACTH arpOHOMHH




2. llesn 1 3a1a4u 0CBOCHUS Y4eOHOH TUCHHUILVINHBI, MECTO AN CHMIIJIMHBI
B cTpykrype OIIOII BO

JucuuruinHa Opranndeckas U (puU3KoUIoONIHasE XUMHSI OTHOCUTCS K 00s13aTeIbHON 4acTH
OCHOBHOHM Mpo(hecCHOHATLHONW 00pa3oBaTeIbHON MporpamMMmsl Bbiciiero oOpasoBanusi BO mo
HarpaBjeHuto noaroroBku 35.03.05 CapoBojactBo, mpodumib «JlekopaTuBHOE CalOBOACTBO U
TaHamadTHRINA AU3aiH

Heab: chopmMupoBaTE y CTYIEHTOB COBPEMEHHOE IPEACTaBIEHUE O XHUMHYECKOM
COCTaBe XMBOW MaTepuu, HauOoJiee 3HAYMMbIX XMMUYECKMX CBOMCTBAX KJIACCOB OPraHMUYECKUX
COEMHEHUN U UX OMOJIOTMYECKOI PO B KU3HEEATEIbHOCTH PACTUTEIILHOTO OPraHU3Ma.

3apaun

® U3y4YeHUE XUMUYECKOIO COCTaBa OCHOBHBIX KJIACCOB OPIraHUYECKUX COEAMHEHUN;

e crpoeHHS M (QYHKUMI BaKHEHIIMX OHOMOIUMEPOB, CYITHOCTH (HUIUKO —
KOJIJIOUJIHBIX IPOLIECCOB U MEXAHU3MOB (DEPMEHTATUBHBIX M OMO’HEPTreTHUECKUX
IIPEBPAILCHU;

e peryisuuu oOMeHa BEIECTB B OPIraHU3Me KUBOTHBIX U PACTEHUH.

3. O0beM y4eOHOH JUCIHUILIMHBI B 3a4e€THBIX eINHULAX C YKa3aHHEM KOJIN4ecTBa
aKa/JleMH4YeCKHX YacOB, BbIIeJICHHbIX HA KOHTAKTHYIO PadoTy 00y4arouuxcs ¢
npenojasareemM (110 BUIaM Y4eOHbIX 3aHATHI, TEeKYLIHI U POMEKYTOYHBIH KOHTPOJIb
10 JUCHUILIMHE) U HA CAMOCTOSITEILHYI0 Pad0Ty 00y4arommuxcs

3.1. OuHo-3204Has Ppopma 00yUeHHsI

Bun yuebHol paboThI 3 Kype
OO0m1ast TpyJ0€MKOCTh AUCIUIUIMHBI, 3a4€THBIX €IUHUIL
4acoB 108
AyautopHasi (KOHTaKTHas) padora, 4acoB 16,25
B T.4. 3aHATHUS JEKIIMOHHOTO THUIIA 8
3aHSTHSI CEMUHAPCKOro TUIA 8
IIPOMEKYTOUHAs] aTTECTALIMS 0,25
CamocrosiTesibHasi padoTa 00y4alouuxcs, 4acoB 87,75
B T.4. KypcoBasi pabota
Kounrtpous 4
Bu npoMexxyTOUHOM aTTecTaluu 3a4yer

3.2. 3aouHas ¢popma oGyueHust

Buna yueGHOM paboThI 3 Kype
OO0m1ast TpyJ0€MKOCTh JUCIUIUIMHBI, 3a4€THBIX €IUHUIL
4acoB 108
AynuTopHasi (KOHTaKTHas1) paboTa, 4acoB 12,25
B T.4. 3aHATHUS JICKIIMOHHOTO TUTIA 6
3aHSATHUS] CEMHHAPCKOTO THUTIA 6
IPOMEXKYTOYHAsl aTTECTALIUS 0,25
CamocrosiTe/ibHasi padoTa 00y4aloUIuXcs, YacoB 91,75
B T.4. KypcoBasi pabota
KonTpoas 4
By npomeKyTOYHOM aTTecTaluu 3a4er




4. ConeprkaHue IMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3jeiaM) ¢ yKa3aHueM
OTBEJICHHOI'0 HA HUX KOJIHYeCTBA AKA/IeMHYEeCKHX YaCOB H BUAOB YUeOHBIX 3aHATHH
4.1 IlepeyeHnb pa3aeioB TMCUUIIMHBI C YKA3aHUEM TPYJA0E€MKOCTH ayAUTOPHOM
(KOHTAKTHOM) M CAMOCTOSITe/IbHOM PadoThl, BU/I0B KOHTPOJIEH U NepevyHsi KOMIIeTeHIUH

OuHo- 3a04yHas opma 00ydeHH

Tpyn0eMKOCTh, 4aCOB Kon
Haumenosan
B TOM YHCIIE e KOMIIETSHIIN
HaumeHoBaHuUe pa3nienioB U TeM ay TIMTOPHOU u
BCErO .. |CamocToATeNb | OLEHOYHOI'0
(KOHTaKTHOI) N
HOU paboTHI cpencTBa
paboTHI
Pasznen 1. Oprannyeckasi 35 5 30 OIIK-1.1
XUMUS OIIK-1.2
1.1.YrneBogopobl OIIK-1.3
[TpakTuueckoe
1.2. Kucnopomcoumepxarime
3ajlaHue, TECT
OpraHHYeCcKHe BEIIeCTBa
1.3. A3sotcoaepxkarue
OpPraHUYECKHUE BEIISCTBA
Pa3zpen 2. lucnepcHble U OIIK-1.1
35 5 30
KOJUIOM/IHbIE CHCTEMbI Ak THiecko OIIK-1.2
2.1. Tlonstue dasa, AucnepcHas P OIIK-1.3
€ 3a/1aHue,
cpesa TECT
2.2. Knaccuduxarus IucrnepCcHbIX
CHCTEM, MHUIIEIIO00pa30BaHUE
Pa3znen 3. OcHoBbI pu3NUECKOM OIIK-1.1
A ¢ 33,7 6 27,7
XUMHUH n OIIK-1.2
3.1. OcHOBHBIE 3aKOHBI PAKTHICCKOl 1 3
¢ 3aJIaHue,
TEPMOAMHAMUKH
TecT
3.2. XumMu4eckoe paBHOBECHE
3.3. PacTBoOpHI
Hroro 3a kypc 103,75 16 87,75
IIpome:kyTOUHas aTTECTALUSA 4,25 0,25
HUTOI'O no nucouIInHe 108 16,25 87,75
4.2. 3aounaa gpopma obyuenusn
TpymoeMKocTh, 4acoB Kog
Haumenosan
B TOM YHCJIE e KOMIICTCHIIN
HaumeHnoBaHue pa3nienoB u TeM ayIMTOPHON u
BCETO CamocTosTeNb | OLIEHOYHOTO
(KoHTaKTHO HOW paboThI cpencTBa
1) paboTHI P P
Pasznen 1. Oprannyeckast OIIK-1.1
A P 34 4 30
XUMHUS OIIK-1.2
1.1.YrneBogopoabl OIIK-1.3
IIpakTrdeckoe
1.2. Kucnoponcoaepxarime
3a/IlaHue, TECT
OpraHUYECKHUE BEIISCTBA
1.3. A3sotcoaepxkamiue
OpraHUYEeCKHUE BEIIECTBA
Pa3nen 2. lucnepcHble U OIIK-1.1
34 4 30
KOJIJIOUJIHbIE CUCTEMbI paKTieck OIIK-1.2
2.1. Tonsarue ¢aza, nucniepcHas P CCKOl OIK-1.3
¢ 3aJ1aHue,
cpena
TECT
2.2. Knaccudukamus THCTIEPCHBIX
CHCTEM, MHUIICJII000Pa30BaHUE
Paznes 3. OcHOBBI (pu3HYECKOI IIpaktnuecko| OIIK-1.1
35,7 4 31,75
XHUMHH € 3aJjaHue, OIIK-1.2




3.1. OcHOBHBIE 3aKOHEBI TECT OIIK-1.3
TEPMOJTMHAMUKHU

3.2. XuMu4ecKoe paBHOBECHE

3.3. PacTBopHI

Hroro 3a kypc 103,75 12 91,75
ITpoMe;KyTOUHASI aTTeCTAIUS 4,25 0,25
HUTOTI'O no xucuuiinue 108 12,25 91,75

IIpuMepHbIii NepeyeHb OLICHOYHBIX CPE/ICTB /Il TeKYIIero KOHTPOJIsI YCIeBAeMOCTH

Ne i/t HaumenoBanue | Kparkas xapakTepuCcTHKa OLIEHOYHOTO IIpencraBnenue
OILICHOYHOTO CpeacTBa OILIEHOYHOT'O CPE/ICTBA B
CpelicTBa houme
3agaua CpencTBo OLICHKH yMEHUS IPUMEHSTh Kommnexr 3anau u
(mpakTHuecKoe | MOJyYeHHbIE TEOPETHUECKUE 3HAHHS B 3aJaHui
3azanue, MPAaKTUYECKON CUTYaLUU.
naboparopHas 3anmaya (3agaHre) TODKHA OBITH HANPaBJIeHA Ha
pabota) OIIEHWBaHWE T€X KOMIIETEHIIHA, KOTOPHIE

MOJIJIe’KaT OCBOCHUIO B JAHHOW NUCIIUILINHE,
TOJDKHA COJIEPKATh YETKYIO HHCTPYKITHIO TIO
BBINOJHEHUIO WJIM aJITOPUTM JEHCTBUM.

Cobecenopanre | CpeacTBO KOHTPOJIS, OPraHM30BaHHOE Kak Bompocs! o
crenuanbHas Oecea npenoaBaTelis ¢ TeMam/paszenam
00yJaroImuMcs Ha TEMBI, CBA3aHHBIC C JUCIUTUTAHBI,

M3ydYaeMOl TUCIUTUIMHOMN, U PACCYUTAHHOE HA | MPEJCTABICHHBIC B
BBISICHCHHE 00beMa 3HaHUH 00YYaroIIerocs o | MpUBs3Ke K

OTIpeIeICHHOMY pa3zielly, TeMe, IpobiemMe u KOMITICTCHITHSIM,
T.11. npexycMoTpeHHbIM PITJ]
Tect Cucrema CTaHIAPTU3UPOBAHHEBIX 3aaHUM, doHJ TECTOBBIX 3aJaHUI

[TO3BOJISAIONIAs ABTOMATHU3UPOBATh MPOLICAYPY
H3MEPEHUs YPOBHS 3HAHUH U YMEHUH
oOyuJatormerocs.

4.2 CopepxaHue JUCHHUILIMHBI 110 pa3jesiaM

Paznen 1. Oprannyeckasi XuMus

He.]'lb —HpI/IO6peCTI/I 3HAaHHUA OCHOBHBIX TCOPCTHYCCKHUX MHOJOKESHUH OpFaHH‘IeCKOﬁ XUMHHU (O
CTPOGHWM W PEAKIMOHHOW CIIOCOOHOCTM BaKHEHIIMX KJIACCOB OPraHMYECKHX COCJUHEHU),
c(hopMHUPOBaTh IEJIOCTHYI) CHUCTEMY XHMHYECKOrO MbILieHus. M3ydeHue oOIMX 3aKOHOMEpPHOCTEH
XUMUYCCKUX B3aUMOACUCTBUH OPraHUYCCKUX COCAMHCHHU Ha OCHOBC HX DJJICKTPOHHOI'O CTPOCHUA U
HCIIOJIb30BAHUU  IMMOJYYCHHLIX TCOPCTUUYCCKUX 3BHAHUU JJId TCEXHOJIOTHUYCCKOro pPEryjaupoBaHus
IMPOU3BOJICTBECHHELIX IMTPOILCCCOB XUMHNUYCCKON TCXHOJIOTHMHU C MMOCICAYIOIINUM ITPUMCHCHUCM.

3agauu:

— pa3BUTHE MPEICTABICHUN O TEHETHYECKHX CBA3SAX MEXKIY OTAEIbHBIMHU KJIACCAMH
OpraHUYEeCKUX COCIUHECHUM;

- OCBOCHHE MTPUEMOB U METOJIOB pabOTHI C OPraHUYECKUMU BEIIECTBAMU;

Ilepeyennb y4eOHBIX 3J1eMEHTOB pa3jeJia:

1.1. OcHOBHBIE 3aKOHbI OpPraHM4YeCKOW XHMHMH. YIUIEBOAOPOAbBI U HX
rajoreHoNnpou3BoAHbIe

OCHOBHBIE 3aKOHBI OPraHUYECKOM XHMHH. YTJIEBOAOPOJBI U UX TaJIOT€HOIPOU3BOIHBIE
Beenenue. Teopernueckue IpeACTaBICHUS B OpraHudeckod xumuu  HacelnieHHsle,
HEHACBIIICHHBIE  YIJIEBOJOPOABL. ApOMAaTHYECKHE yIIIeBOAOpoAbl  [aloreHnpons3BoAHbIE
YIJIEBOJOPOOB

1.2. Kucjopoacoaep:kanue opraHnyeckue coeJuHeHust

Crnuptel. @enonbl, HadpTonsl Ilpocteie s¢upsl. KapOonunbhble coequHeHus T
KapGoHoBbie nx GyHKIIMOHATBHBIC IIPOU3BOTHBIE




1.3. A3oTcoaepkaiiue OpraHnyeckre coeuHeHust

Hutpocoenunenus. AmuHbl A30- u auasocoenuHeHus. [lonmudyHKIMOHAIBEHEIE
reTepoCcoIeprKalllie OPraHUUYECKUE COCTMHECHUS.

Pa3nen 2. /IucnepcHble U KOJJIOUIHBIE CHCTEMbI

Iesapb — u3yyeHue NpoIeccoB U MOHATHUE O JUCIIEPCHBIX CUCTEMAaX OINpPEEATh BEIIECTBa,
o0pasymolue TUIpo30Jib NPU MPOBEICHUA XUMHUYECKUX PEAKI[UN U OINBITHBIM MYTEM T'OTOBUTH
30JIM W TeJH; IO MpaBuily u3bupaTenpbHou agcopouuu (npaBmio [lanera- ®asiHca) cOCTaBIATH
dbopMylly MUIEIIIBI 30J5; ONPEICNATh KOATyJIUPYIOMUE HWOHBI AJICKTPOJIUTA, MPOIAYKTHI
KOAryJsiluu 30J1s1.

3agaun:

— (¢opMHupOBaHUE CIIOCOOHOCTH MOHUMATh (PU3UKO-XUMHYECKHUE OCHOBBI MPOIECCOB
U WCIOJIb30BaTh OCHOBHBIC 3aKOHBI (PM3WYECCKOW M KOJUIOMIAHOW XHMHH B
po¢eCCUOHAITBHON JEATETbHOCTH;

— (dopmupoBaHHEe CIMOCOOHOCTH  BBINOJHATH — PacdyeThl  (PUIUKO-XUMHUECKUX
rapaMeTpOB Ha OCHOBE METO/I0B (PM3MUECKON U KOJUIOUTHOW XUMHUH;

— (dopmupoBaHHE TBOPYECKOTO MBINUICHHUS, OOBEAWHCHHE (YHIAMECHTATBHBIX
3HAHUH OCHOBHBIX 3aKOHOB W METOJIOB TPOBEICHUS (HU3UKO-XUMHUUYECKUX
WCCIICIOBAHMM, C TOCIeAyoneid o0pabOTKOH ¥ aHaIM30M  pPe3yJIbTaTOB
HCCIICIOBAHUI;

— (QopMHUpOBaHHE HABBIKOB CAMOCTOSITCJIbHOW TIOCTAHOBKM W  IPOBEACHUS
TEOPETHYECKUX M SKCIIEPUMEHTAIBHBIX (PU3HKO-XUMHYECKUX HCCIICIOBAHUM.

IlepeueHb y4eOHBIX 3JIeMEHTOB pa3jeJa:

2.1. YcToituuBOCTD AUCIIEPCHBIX CHCTEM.

Knaccudukanus  aucnepcHbslx — cucteM.  IlodydeHne — KOJUIOMAHBIX — CHCTEM
(KOHJIEHCAIIMOHHBIN U JUCTIEPCUOHHBIN METObI). MULIEIUIAPHOE CTPOEHUE KOJIJIOUTHBIX YaCTHUL.
ONEeKTPOKUHETUYECKUN MOTEHIMA. DJIEKTPOKUHETHUYECKHUE SIBIICHUS B KOJUIOMAHBIX CHUCTEMAaX.
DnekTpodopes3 U AIMEKTPOOCMOC.

VY CcTONUMBOCTD U KOAryJISIIUS JTUOPOOHBIX KOIIIOUAOB. JInoduiabHbIE KOIIONU B,

Tema 2.2. IloBepxHocTHBIe siBJeHUsl. AgacopOuusi. OcoOEHHOCTH IOBEPXHOCTH
pasznena ¢a3 IloBepXxHOCTHas 3HEpPrus M MOBEPXHOCTHOE HATSDKEHUE.AJCOpOLus, ABHXKYIIUE
CHJIBI, CKOPOCTb. AZCOpPOIMs Kak 00paTUMbIN Tiporiecc. AJCopOIusl Mo MOBEPXHOCTH pasjeria
¢da3 TBepmoe Teno - ra3. Msorepmbl ancopbumu. Teopus Jlenrmiopa. YpaBHeHue
Opelinuxa.AncopOuus Ha MOBEPXHOCTU paszzena (a3 KMIKOCTh - ra3. YpaBHeHue ['ndbca.
OOmeHnHast azacopOuus. YpaBHeHHMEe OOMEHHOM azacopOmuu. AncopOuus Kak OCHOBa
XpomaTorpaduyeckoro MeToa aHaiau3a

2.3. Muneasnoodpa3oBanmue
Munennoo6pa3zoBanue B pactBopax [IAB.Pactsopsr BMC
Pa3nen 3. ®usnuyeckass XuMus

Hean- pacmmpenue, yriyosneHne W 0O0OOIICHHE 3HAHUM O XUMHUYECKOM IMpoIlecce,
IIPUYMHAX U MEXAHU3ME €ro MPOTEKaHUs, pa3BUTHE MTO3HABATEIIbHBIX UHTEPECOB M TBOPUECKUX
CIIOCOOHOCTEl CTYJIEHTOB 4epe3 MpaKTUYECKYI0 HaMpaBIIEHHOCTb OOy4YeHUs XUMHUH U
MHTETPUPYIOLIYIO POJIb XMMHUHU B CUCTEME €CTECTBEHHBIX HaYK.

3apaun

— pacmupeHue, yriayosueHnue u 0000IIeHue 3HaHUH 110 XUMHUH U (PU3HKE;

— HCTOJB30BaHUE MEXKIPEIMETHBIX CBSI3€M XUMHH C (PU3HKON, MaTeMaTHKOH,
OuoJoruei,

— HCTOpHUEH, HKOJIOTHEH, pacCCMOTPEHHE 3HAUYEHHUs JTAHHOTO Kypca JUIsl yCIIEIIHOTO
OCBOEHUS
CMEXKHBIX JUCIUILINH;

— COBEPILIECHCTBOBAHME YKCIIEPUMEHTAIBHBIX YMEHUI U HABBIKOB B COOTBETCTBUU C
TpeOOBaHUSIMHU MPABUJT TEXHUKH O€30TTaCHOCTH;



— paccMOTPEHHE CBA3M XMMUU C KU3HBIO, C BaXXHEHIINMU chepaMu JesITeIbHOCTH
YeJIOBEKa
IlepeyeHb yueOHBIX 3J1IEMEHTOB pa3jeJia:
3.1 OcHOBBI XMMHYECKO TEPMOAHMHAMUKH
OCHOBHBIE TEPMOJAMHAMUYECKUE IOHATUSA U OMNPEICICHUSA: TEPMOJIMHAMHMYECKAs CHUCTEMa
(OTKpBITasA, 3aKpbITasi, N30JIMPOBAHHAS) OKPY’KAIOIIasi Cpefa. DHEPTHsl U pa3iudHble (HOPMBI ee
npespauienus. Temora. Pabota. Ilapamerpsl coctosHus. VHTeHCHBHBIE W 3KCTEHCHUBHBIE
napamerpsl. [Iponeccel. Buabl IpoueccoB: CaMOIPOU3BOJIBHBIE, HE CaMOIPOU3BOJIbHBIC,
oOpatumble 1 HeoOpaTumble. [lepBblif 3aKOH TEpMOAMHAMUKH, €ro (HOopMyIUpoBKU. DyHKIUU
COCTOSIHUSI CUCTEMbl. BHYTpEHHSsI SHEPrus U 3HTaNbIUsl. MI3MEHEHUE SHTAJIbIIMU U TEIUIOBBIC
s dextsl peakiuii. CTaHmaapTHBIE YCIOBUS U CTaHAApTHOE cocTosiHue. 3akoH ['ecca. DHTambnus
(Terutota) 00pa3oBaHWS M SHTAIBNUSA (TEIJIOTa) CropaHus. TepMOXHMHUYECKHE pacyeThl,
SKCHEPUMEHTAIIBHOE ompeaesneHne. JHTponus. CrtaTtuctudeckoe ee TonkoBaHue. l[loctynar
[Imanka (TpeTwii 3aKOH TEPMOAMHAMHUKH). AOCONIOTHBIE 3HAueHHWs SHTponuu. Pacuer
M3MEHEHUH SHTPONUH IpoIlecca Ha OCHOBE a0CONMIOTHBIX 3HAYEHUI SHTPONUHU BellecTB. Bropoit
3aKOH TepMOAWHAMHKH. M300apHO - n3oTepMudeckuii motenuuan (3Heprus [ udoca). Kpurepun
NpoTeKaHus TmpoieccoB. Pacuer BenuuuH wu3MeHeHW »Heprun [MOOca B XMMHUYECKHX
nporeccax ¢ HCHOJIb30BAHUEM CTAHIAPTHBIX TAOIWYHBIX 3HAUCHHHA SHTAJIBIHNHA, aOCONIOTHBIX
SHTPONUU U TAOJUYHBIX 3HAUeHUH dHepruil ['1b0ca U3BECTHBIX MPOIIECCOB.
3.2 XuMnueckoe paBHOBecHe
Xumudeckoe paBHoBecue. PazoBbie paBHOBecHs. [IpaBuio ¢a3 ['m66ca
3.3 PacTBOpBI
PactBOpBl. D5EKTpONPOBOAHOCTH PACTBOPOB ANEKTPOIUTOB. DJC ragpBaHMYECKOrO 3JIEMEHTA.
Xumuyeckas KMHETHKa M Katanu3. CKOpPOCTh pEeakuWud B TOMOTEHHBIX U TI'€TEPOT€HHBIX CHCTEMAax.
@akTophl, BIMSIONIME Ha CKOPOCTh XHUMHYECKON peakuuu (MpUpoJa pearupyromux BEUIeCTB HX
KOHILIEHTpalys, TeMIepaTypa, KaTaau3aropel). Buasl mporeccoB (IIOCIeOBaTENbHbIE, IIEIHBIE,
KosiebaTespHbIe). BnusHuEe KOHLEHTpauMi pearupyrolux BELIECTB Ha CKOPOCTh PEAaKIHMU. 3aKOH
neiictBus (neiictByromnx) Macc. Koncrtanta ckopoctd.  [lopsgok M MOJIEKYISIPHOCTh PEAKIIHH.
Kunerndeckue ypaBHeHHUs peaknuu. BiusHue TeMmepaTypbl Ha CKOpOCTh peakuuu. IlpaBuno Bant -
I'opda. AKTHBanMOHHBIE NPOLECCHl. DHEPrusl aKkTUBALMU. YpaBHeHHE AppeHuyca. ['OMOreHHbI U
reTeporeHHbll katanu3. Ero poinb B NPOMBIIIJIGHHOCTH W (u3MOJIOrHd. MexaHu3Mbl JAeHCTBHSA
Karajau3aTopoB. DOoTOXMMHUYECKHE peaKluu. 3aKOH (HOTOXMMHYECKOW DKBHUBAJCHTHOCTH OWHINTEWHA.
KBanToBelii  BbIxon. OcobenHoctn QotocunTeza. OOpatumble npouecchl. KuHermueckue U
TEPMOJIMHAMUYECKUE YCIOBHS PAaBHOBECHS CHUCTEMBI, OCOOCHHOCTM XHUMHYECKOIO PaBHOBECHS.
Koncranra xumuueckoro paBHoBecus. Cmemienue paBHoBecus. Ilpunnun Jle Illarense, ycioBusi ero
npuMeHeHus. PaBHOBecust Mexay ¢a3aMu B 4HCTBIX BemiecTBax. Pas3a, KOMIOHEHT, CTEIICHU CBOOOIIHI,
npasuio ¢as. [uarpaMMa cocTOSIHUSL BOJBI.



5. OneHoYHBbIE MaTEePHAJIbI 10 TUCHUIIINHE

OHGHO‘IHBIG MaT€pualibl IO AUCHUIIIMHE IPCACTaBJICHBI B BHUAC (bOH,I[a OLICHOYHBIX

CPEICTB.

6. MaTepuajibHO-TEXHHYECKOE U YUeOHO-MeTOAuYecKoe odecnevyeHne JUCHUIIIMHBI
6.1 Ilepeuens yueono-memoouueckozo obecneyeHus no OUCYUNIUHE

Ne
/1

JIOCTyTIa

ABTOp, Ha3BaHUC, MECTO U3AaHHs, U3AATCILCTBO, 'O U3AaHUA, KOJIMYCCTBO CTPpAHHULI, PCIKUM

Cocr. A.P. byxaposa, M., 2022. 22 c.9.1.

byxapoBa, A.P. Oprannyeckas XumMusi 1 OMOXUMHUS pacTeHni/ MeTonndecKne yKa3aHus 1Mo
M3YYCHHUIO TUCIMILIUHBI ¥ 33JJaHUS IS KOHTPOJIBHOH pa0oTel //Poc. roc. arpap. 3a04H. YH-T.

6.2 Ilepeuens yueonvlx uzoanuil, He0OX0OUMbIX 0J11 0CB0CHUA OUCUUNTIUHBL *

Konnuectso
Ne | ABTOp, Ha3BaHUE, MCCTO M3JAHHS, H3ATCIIBCTRO, 'O/ M3JAHHS, KOTHYCCTBO
/o CTpaHHMILL 9K3EMILISIPOB B
P OnoIIMOTEKE
OcHoBHas

Bepesun B.J. Oprannyeckas xumus: y4ed. mocodue mais 6akanaBpuata/ b.J1. bepesun,

JI.b. bepesun.- 2-e uzn.- M. FOpaiit, 2012-768c.

Opraandeckas puzndeckas U KOJUTOMTHAS XUMUS. 3aTaHus I Ta00paTOpHBIX paboT U
METOAMYECKIE YKa3aHus M0 UX BhImoHeHno/Pocc.roc. arap. 3aou. YH-T1; CocrT.

Bbyxaposa A.P. M., 2016 c.

HOHOJ’IHI/ITGHBHaﬂ

I'parnoepr U.W. Opranndeckas Xumus: yaeOHUK st By30B/ ['pannbepr U.U. — 4-¢

n31. nepepad. u gom. — M., FOpaiit, 2012-608c.

ABTOp, Ha3BaHWE, MECTO U3IAHMUSI, TOJl U3/IAHUSA,
KOJINYECTBO CTPAHMI]

Cchuika Ha yueOHoe nznanue B ObC

OcHoBHas

3axaposa, O. M. AnkaHbl : yaeOHO-METOANYECKOE
nocobue / O. M. 3axaposa, U. 1. IlecroBa. — HuxHwuii
Hosropox : HHI'ACY, 2021. — 10 c.— Tekcr:
ANEKTPOHHEIN// JIaHb : A1eKTpOHHO-OMOIMOoTeUuHAs
cucrema.

URL:https://e.lanbook.com/book/2599
70

Ipecc, U. A. Oprannueckas xuMus : yaeOHOe TIocoOue
st crio / . A. Tlpecc. — 2-e u3n., crep. — CaHKT-

URL:https://e.lanbook.com/book/1860

2 [etepOypr : Jlanb, 2022. — 432 c. — ISBN 978-5- 18
8114-8976-3.
JlononHUTENbHAS
Xumus. O01ast XUMHSL ¢ OCHOBAMHY aHAJIUTUYECKOM:
3 | yueb. mocobue [Dnektp. pecypc]/A.P. llpranos u ap.- | http://ebs.rgazu.ru/?q=node/2789
Topxu:BI'CXA,2012.-213¢.// ®I'BOY BO PI'A3Y.
Muxeera, E.B. ®u3znyeckas u KOJI0UIHAS XUMHUS : . . _
4 | yueOHoe nocobue / E.B. Muxeesa, H.II. Ilukyna. — 111‘[7‘[8p.//ebs.rgazu.m/lndex.php ?q=node/1
Tomck : TITY, 2009. — 267c. — TekcT: NEKTPOHHBII
AdanacweB, b.H. ®usndeckas xumus : yaebHOe http:/cbs.rgazu.rw/index.php?q=node/1
5 |mocodue / B.H. Adanacwes, FO.I1. Axynosa. — CaHKT- 839' ’ ' R
[letepOypr : Jlanb, 2012. —416c¢.
Xumust. OOmiast XuMHUs ¢ OCHOBAaMU aHATTUTHUYECKOM:
6 |yueb. mocodue [Dnektp. pecypc]/A.P. llpiranos u ap.- | http://ebs.rgazu.ru/?q=node/2789

Topku:BI'CXA,2012.-213c.// PI'EOY BO PI'A3Y.




Amnudarryueckue coeIMHEHHS | yueOHoe mocodue /
cocraButenu B. E. Cratriok [u 1p.]. — TonbsarTu : URL:https://e.lanbook.com/book/1396
Tr'Y, 2010. — 72 c. — Tekcr : anekrponnsiii // Jlans : | 02

JJIEKTPOHHO-OMOIMOTEYHASI CHCTEMA.

Opraandeckast XUMUS . METOTMICCKHE PEKOMEHIAIIHH /
8 | A. H. U3mecthes, I1. B. Bonkos, A. B. Jlertsapes, U. B.
[Tectpsx. — Mocksa : MUCHC, 2022. — 72 c.

URL:
https://e.lanbook.com/book/305474

6.3 Ilepeuens 31eKmMpPOHHBIX 00PA306AMENLHBIX PECYPCOB

Ne DJIeKTPOHHBII 00pa3oBaTeIbHBII pecypc Hoctyn B JOP (ceTs HTEpHET, TOKATbHAS CETh,
n/n ABTOPHU30BAHHBII/CBOOOIHBIN 10CTYII
1 | DIEKTPOHHBINA HAYYHO-TIPOU3BOACTBCHHBII http://ebs.rgazu.ru/?q=node/118

xypHai «ArpoOkoHudpo». PI'YIT «BHUN
Arposkounnpopm». Mocksa.

2 | DneKTpOHHO-OMOIMOTeUHAs CHCTeMa http://ebs.rgazu.ru/?q=
"AgriLib".
3 | depepanbHBId 00pa30BaTENBHBIN MTOPTAT https://edu.ru/
«Poccuiickoe oOpa3oBaHHe»
4 | Hayka kak 1mo3HaBaTelIbHas ACITeILHOCTh | https://www.youtube.com/watch?v=AXxTITI7-
Eg&index=58&list=PL.7D808824986EBFD6
5 | XuMuk.py https://xumuk.ru/

6.4 Cospemennuvie npogheccuonanvhvle 6a3vl OAHHBIX, UHPOPMAUUOHHBIE CRPACOUHbLE

cucmembul u TUYEH3UOHHOE NPOZPAMMHOE 0Decneyenue

CoBpemenHble npodeccuoHaIbHbIE 0a3bl JAHHBIX, HHGOPMAaIMOHHbIE CIIPABOYHbIE
cucreMbl, HUGPOBBIe  JJIEKTPOHHble  OHOJHOTEKM W  Jpyrue  3JeKTPOHHbIE
o0pa3oBaTe/bHbIE Pecypchl

1. JloroBop o moakmoueHMH K HannoHanbHON 3neKTpoHHOW OubIMOTEKE U
MpEeOoCTaBIeHUH  JOCTyna K  oObekTam  HanuoHanbHOM — AJEKTPOHHOW — OMOIMOTEKH
Nel01/HBB/0502-m ot 26.02.2020 5 neT ¢ mpoJoHTaIuei

2. Cornamenne o OecriaTHOM TecTtoBoM joctyne K Polpred.com. O63op CMU
27.04.2016 6eccpouHo

3. Cornamenne o OecriaTHOM TectoBoM joctyne kK Polpred.com. O630p CMU
02.03.2020 6eccpouno

4. UudpopmannonHo-cripaBoyHasi cuctema «['apant» — URL: https:/www.garant.ru/
NudpopmanmonHo-cnpaBoyHast cucrema Jlunensuonnsiii  gorosop Ne 261709/0OI1-2 ot
25.06.2021

5. «Koncynbrant [Tnrocy. — URL: http://www.consultant.ru/ cBo601HBIN JOCTYTT

6. DnexkTpoHHO-OMONMMoTeyHast cucrema Agrilib http://ebs.rgazu.ru/ (cBuzeTenscTBO 0
rocyAapcTBeHHOU peructpauuu 6a3el qaHHbIX Ne2014620472 ot 21.03.2014).

Hoctyn K 3JICKTPOHHOM HH(POPMALMOHHO-00pa30BaTeJIbHOMI cpexne,
HH(OPMALMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH «AHTEepHEeT»

1. Cucrema nucraniimoHHoro ooyuenusi Moodle www.portfolio.rgazu.ru (cBo60aHO
pacIpoCTpaHsIeMOe)

2. [IpaBo wucnonp3oBanust mnporpamm s OBM  Mirapolis HCM B cocraBe
(byHKIIMOHATIBHBIX OJIOKOB U MoayJei: BuptyanbsHast komHaTa. CtanaapTtHas aunensus 10 1000
nosab3oBarenel Ha 1 mecsn (JInuensnonnsiii jorosop Ne 77/03/22 — K ot 25 ampens 2022)

3. WMHHoBalMOHHAs CHCTeMa TECTHMPOBaHUS — MpPOrpaMMHOE oOOecleueHue Ha
wiatdopme 1C ([Jorosop Ne K/06/03 ot 13.06.2017)

4. OOpa3oBaTenbHbIil MHTEpHET — MopTal Poccuilckoro rocy1apcTBEHHOIO arpapHoro
3a04YHOT0 YHUBEPCUTETA (CBUIETEIBCTBO O PETUCTPALMU CPEICTBA MACCOBBIX MH(pOpMALUU DI
Ne ®C77-51402 ot 19.10.2012).



https://www.youtube.com/watch?v=AXxTITI7-Eg&index=58&list=PL7D808824986EBFD6
https://www.youtube.com/watch?v=AXxTITI7-Eg&index=58&list=PL7D808824986EBFD6
https://www.garant.ru/
http://www.consultant.ru/
http://ebs.rgazu.ru/
http://www.portfolio.rgazu.ru/

JIuueH3noHHOe U CBOOOJIHO PAaCIPOCTPaHsieMOe NPOrpaMMHoOe o0ecriedeHue

1. OpenOffice =~ —  cBoOOAHBII  makeT  O(QUCHBIX  HPUIOKEHUH  (CBOOOIHO
pacrpocTpaHsieMoe)

2. linuxmint.com https://linuxmint.com/ (cBOOOJHO pacmpocTpaHsIeMOe)

3. DnexTtpoHHO-OMONMHMoTeuHass cuctema Agrilib http://ebs.rgazu.ru/ (cBHIETETHCTBO O
roCcyIapCTBEHHOU peructpanuu 0a3el qaHHBIX No2014620472 ot 21.03.2014)

4. OdummanpHas crpanuna ®I'bBOY BO «Poccuiickuii TOCymapCTBEHHBIN arpapHbIi
3209HBINA YHUBEPCUTET» https://vk.com/rgazuru (cBOOOHO pacmpocTpaHsIeMoe)

5. llopran ~ denepanbHOr0  roCyAapCTBEHHOrO0  OIOHKETHOTO  00pa30BaTEIbLHOTO
YUpEXKACHUsT BhICHIEr0 oOpa3oBaHusi «PoccHiickuii TOCYJapCTBEHHBIM arpapHbIi 3a04HBIH
YHUBEPCUTET (cBoOOIHO pacnpocTpaHseMoe)
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

6. AatuBupycHoe mnporpammHoe obOecrieuenue Dr. WEB Desktop Security Suite
(CyOnuuensuonnsiii noropop Nel3740 Ha nepenady HEMCKIIOYMTENBHBIX IIpaB Ha IPOrPaMMBI
st OBM ot 01.07.2021).

6.5 IlepeyeHb yuyeOHBIX ayAUTOPHIi, 000PYAOBAHMSA M TEXHUYECKHUX CPeICTB

o0yueHust
HaumenoBanne
Ipenna3nayenue KopILyca, Hepeuenn
HOMeleHnd (ayErTopus) R — o0opynoBanms (B T.4. BupTyanu:rLle aHAJIOTH) U
(ayzmToplm) TEXHHYCCKHUX CPEACTB 06y‘-le]-[l/lﬂ
Jns 3anaruit VYuebHo VY4eOHast ayAuTOpHsI JIsl TPOBEACHUS JIEKIMOHHBIX
JIEKIIMOHHOTO TUIa aJIMUHHUCTPATUBH | 3aHATHH (oTouHast). Crienuanu3upoBaHHas MeOeb,
BIi1 KOpIyC. Ha0Op AEMOHCTPALIIOHHOTO 000PYJOBaHUs, IPOEKTOP
Kab6. 335 EPSON EB-1880, skpan HaCTCHHBIH
moTtopusrpoBanHbli SIMSCREEN
JIiist 3aHsTHI VYuebHo- Y4eOHas ayuTOpHs JI 3aHATUH JIEKIIMOHHOTO THIIA,
CEMHUHapPCKOTr0O THIA aJIMUHHCTPATUBH | CEMHHApPCKOT0 THIa (CEMHHAPBI, TPAKTUUECKUE
(cemuHapsl, mpakTH4eckue | bIii kopiyc. Kab. | 3aHsTHS, MPaKTUKYMBI, 1a00paTopHbIe PadOoTHI,
3aHATUS, IPAKTHKYMBI, 319. KOJJTOKBUYMBI), JJIS1 IPOBEACHNUS TPYTIIOBBIX
nabopatopHble padoTHI, KOHCYJbTallui ¥ WHAWBUAYAIbHON paboThI
KOJJIOKBHYMBI), 00y4aBIIUXCS C eIarorn4eCKUMH PaOOTHUKAMU, JUIS
TPYNIOBBIX KOHCYJIbTAIUMH, MIPOBEACHUA TEKYIIEr0 KOHTPOIS U MTPOMEXYTOUHON
WHIUBUTyalIbHON paboThI, arrectanuu. Crieruain3upoBaHHas MeOelb, BEChI
IIPOBEJIEHUS TEKYLIETO snexrpuyeckue ACOM | W — 1UFO, konopuMeTpsl —
KOHTPOJISL U K®K -2 YXIJI, noHomeTp yHUBepcanbHblii OB -74,
IIPOMEKYTOUHOMH Becel BJIP -200CHIRANA (rupessie), Becsl BJIKT M —
aTTecTaluu 500; nonometrpsl U — 130; PH MeTphI.
JII1st caMOCTOSTEIbHOM YuTaabHbBIH 3411 Y4eOHO0-aIMIUHHUCTPATHUBHEINA Kopiryc. [lomemenue mis
paboTsI Kabunet Nel05 CaMOCTOSITEIbHOM padoThl. UnTaNbHBIN 3a1:
nepcoHabHbIe KoMIbIoTepH! 11 mT. Beixon B
HWHTEPHET, IOCTYT B AJEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBaTebHYIO Cpelly YHUBEPCUTETa
YuebHO-1aboparopHsIi Kopiyc. [lomemenne s
caMOoCTOATeNsHOM padoThl. Kab. 320.
Crermanm3upoBaHHast MeOelb, Ha0op
JEMOHCTPALMIOHHOTO 000PY10BaHMs, IIEPCOHAIIEHBIE
KomIibroTeps! 11 . Beixoa B HHTEpHET, AOCTYII B
3JEKTPOHHYIO HH(OPMALMOHHO-00Pa30BaTEIbHYIO
cpedy yHUBepcHUTeTa Y 4eOHO-aIMUHUCTPATUBHBIN
koprryc. Ka6. 105. Yuebnas ayautopus 1uisl yIeOHBIX
3aHSATHH 00YYArOIUXCS M3 YHCIIa MHBAUIOB H JIUIL C
OB3. CrenmanmusupoBanHas MeOelTb, Habop
JIEMOHCTPAIMOHHOTO 000PYAOBaHMSI.



https://linuxmint.com/
http://ebs.rgazu.ru/
https://vk.com/rgazuru
https://zen.yandex.ru/id/5fd0b44cc8ed19418871dc31

ABTOMaTH3UPOBaHHOE pabouee MECTO ISt MHBAJTUIOB-
KOJISICOUHUKOB C KOPPEKIITUOHHOM TEXHUKOHN U
WHAYKIHOHHOH cucteMoit DnCuc 290;
ABTOMaTH3UPOBaHHOE pabouee MECTO s
CIa0OBUAANINX U HE3PSUYMX MOJIB30BaTENEH CO
CTaloHapHbBIM BHeoyBemmunTeneM DnCuc 29 ON;
ABTOMAaTH3MPOBAHHOE pabodee MECTO IS
CIa0OBUAAIINX U HE3PSUHX MOJIb30BaTEINEH ¢
ropraTuBHBIM BuaeoysenuauteneM OnCuc 207 CF;
ABTOMAaTH3MPOBAHHOE pabodee MECTO IS
CIIa0OBUAAIINX U HE3PSUHX MOJIb30BaTENEH ¢
yyutaromen MmamuHon O1Cuc 207 CN; AnnapaTHblit
KOMILIEKC ¢ (yHKLMEH BUACOYBEIUICHUS U YTEHUS IS
CITA0OBUIAIINX U HE3PSYUX MoJb30Bareneit DnCuc 207
OS.




DEJEPAJIBHOE I'OCY IAPCTBEHHOE BIO/UKETHOE OBPA30OBATEJIBHOE YUPEXJEHUE BBICIIETO
OBPA30BAHUA MUHUCTEPCTBA CEJIBCKOI'O XO3541MCTBA POCCUMCKOU ®EJEPAIINN

«POCCHUUCKHUN FQCYI[APCTBEHHbeI YHUBEPCUTET HAPOJTHOI'O
XO35IMCTBA UMEHU B.U. BEPHA JICKOI' O»

(YuuBepcuter Bepnaackoro)

DoH/1 OLIEHOYHBIX CPEACTB JIfl NPOBEAeHHs TEKYIEro KOHTPOJISI M IPOMEKYTOYHOM
aTrecTaluu 00y4alomuXxcs Mo JMCUUIINHe

OpraaneCKaﬂ 4| (l)PBKO.]'l.]'IOI/IZlHaﬂ XUMMUS

Hanpasnenue noaroroBku 35.03.05 CanoBocTBO

HampaBnennocts (mpoduiib) mnporpamMmbl  J[eKopaTHBHOE  CaJOBOJCTBO U
naHamadTHBRIA TU3aiH

KBanudukauus bakanasp

dopma oOyueHust OYHO-3a049HAsI, 3209HAS

banammxa 2024



1.0nucanue nmokasarejeii u KPUTEPUECB ONCHUBAHUA TVIAHUPYEMBIX pE3yJabTaTOB 06yqe}ms[ 1o y‘leGHOﬁ AUCHHUITIJINHE

Koa m HanmMeHOBaHHUU
KOMITETEH MU

YpoBeHb ocBoeHus

Ilnanupyemble pe3yJbTaThl 00y4eHHUsI

HaumeHoBaHHE OLIEHOYHOI'O
cpeacTBa

OIIK-1.1 HdemoHCTpHpyeT
3HAHHE OCHOBHBIX 3aKOHOB
MaTeMaTHYCeCKUX,
€CTECTBCHHOHAYYHBIX u
o0mienpoheccHoHaTBHBIX
JUCHUIIINH, HeO6XOZ[I/IMI>IX
JJIA pCUICHUS TUIIOBBIX 3a1a4
B 00JIACTH arpOHOMHHU

Iloporoswlii
(Y10BJIETBOPUTEIBHO)

3HaeT: OCHOBHBIC 3aKOHBI MATEMATHYECKUX, ECTECTBEHHOHAYYHBIX U
obmenpodeccHOHaTBLHBIX AUCIUIUINH, HEOOXOIUMBIX TSI PEIICHIS

TUTIOBBIX 33]1a4 B 00JIACTH arpOHOMHUH

Ymeer: IPUMEHATH 3HAHUSA OCHOBHBIX 3aKOHOB MAaTE€MAaTUYE€CKHUX U €CTECTBEHHBIX
HayK Uil pEHICHUS CTAaHAAPTHBIX 3aa4 B arpPOHOMUHA

Baaneer: I/IH(I)OpMa]_[I/IOHHO-KOMMYHI/IKaHI/IOHHI)IMI/I TCXHOJIOTUAMHA B PCHICHUN
TUIOBBIX 33/J1a4 B 00JIaCTH arpOHOMHH

IpoaBunyTHIH
(xopo1uo)

TBepao 3HaeT: OCHOBHBIE 3aKOHBI MATEMAaTUYECKHUX, ECTECTBEHHOHAYYHBIX U
o01IenpodecCHOHATBHBIX TUCITUILINH, HEOOXOUMBIX JUIS PEIICHUS

THTIOBBIX 33/1a4 B 00OJIACTH arpPOHOMHUHU

YBepeHHO yMeeT: MNPUMEHSTh 3HAHHS OCHOBHBIX 3aKOHOB MATEMATHYECKUX U
CCTCCTBCHHBIX HayK IS peHIeHI/IH CTaH[[apTHI)IX 3aJ1a4 B anOHOMI/II/I

VYBepenHo Biaajeer: THPOPMAITMOHHO-KOMMYHUKAIIMOHHBIMY TEXHOJIOTHSIMH B
pEIICHUY THIIOBBIX 3a/1a4 B 00JIACTH arPOHOMUH.

Broicokuii
(oTJIMYHO)

CdopmupoBasieecsi cucTeMaTHyecKue 3HAHUS: OCHOBHBIE 3aKOHBI
MaTEeMaTHYECKUX, ECTECTBEHHOHAYYHBIX M 00MIENPOdeCCHOHAIBHBIX
JIACIIUTIINH, HEOOXOIUMBIX JIJISI PEIICHUS

THIIOBBIX 33/1a4 B 00J1aCTH arpOHOMUU

CdopmupoBaBiieecsi cucTeMaTHYeCKOe YMEHUE: TPUMEHATh 3HAHUS OCHOBHBIX
3aKOHOB MAaTEMATHYCCKUX U €CTECTBCHHBIX HAYK UIA PCIICHUA CTAHAAPTHLIX 3a/la4 B
arpoHOMHU

CopmupoBaBILeecs: CHCTEMATHYECKOE BJIajieHue: THPOPMAIIMOHHO-
KOMMYHHKAIIMOHHBIMHU TEXHOJIOTHSIMH B PEIICHUM THUIIOBBIX 33J1a4 B 001aCTH
arpoOHOMUU

[IpomexxyTOUHOE TECTHUpPOBAHUE,
KOJITIOKBHYM, UTOTOBOE
TECTUPOBAaHUE

OIlK-1.2
WH(pOPMAITMOHHO-
KOMMYHHKAIIMOHHBIMHU
TEXHOJIOTHSIMH B PELICHUH
TUTIOBBIX 3a/1a4 B 00JIaCTH
arpOHOMUH

Iloporoswlit
(YAOBJIETBOPUTEIbHO)

3HaeT: OCHOBHBIE 3aKOHBI MATEMATUYECKUX, €ECTECTBEHHOHAYYHBIX U
obmmenpodeccuoHaTBHBIX AUCIUILIAH, HEOOXOIUMBIX JUTSI PEIICHIS

THIIOBBIX 33/1a4 B 00J1aCTH arpOHOMUH

YMeeT: l'IpI/IMeHHTB 3HAHUA OCHOBHBIX 3aKOHOB MAaTEMATHYECCKHUX U C€CTCCTBCHHBIX
HayK JJIA peH_IeHI/IH CTaH}IapTHBIX 3a1a4 B anOHOMI/II/I

Buageer: HGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIMHU TEXHOJIOTHSIMH B PEIICHUH
THIIOBBIX 33/1a4 B 00J1aCTH arpOHOMUH

IIpoaBUHYTHIH
(xopoo)

TBepno 3HaeT: OCHOBHEBIC 3aKOHBI MATEMATUYCCKUX, CCTCCTBCHHOHAYYHBIX U
O6H.[CHpO(1)eCCI/IOHaJ'IBHbIX JVCIUIIINH, HeO6XO,I[I/IMBIX JJIS pCIICHU A

IIpoMexyTOUHOE TECTHUPOBAHUE,
KOJUIOKBUYM, HUTOTOBOE
TECTUPOBAHUE




THUIIOBBIX 3a1a4 B obmactu arpoOHoMuun

YBepeHHO ymeer: IMpUMCHATb 3HAHHMA OCHOBHBIX 3aKOHOB MATEMAaTHYCCKUX U
€CTCCTBCHHBIX HAYK JJId PCHICHUA CTaHAAPTHBIX 3a4a4 B arpOHOMUN

YBepeHHO BJIajJeeT: I/IH(b0pMaHI/IOHHO-KOMMyHI/IKaL[I/IOHHLIMI/I TCXHOJIOTHUSIMH B
PCHICHUH TUIIOBLIX 34144 B o0acTu ArpOHOMUH.

Broicoxkuii
(oTJIMYHO)

CdopmupoBasieecs cHCTeMaTHYeCKHe 3HAHUA: OCHOBHBIE 3aKOHBI
MaTeMaTHYECKUX, ECTECTBEHHOHAYYHBIX M 00IenpodhecCHOHATBHBIX
JUCITATITAH, HEOOXOIMMBIX JJIST PEIICHHS

TUTIOBBIX 33/1a4 B 00JIACTH arpOHOMUU

CdopmupoBaBmeecs cuCTeMaTHYecKOe YMeHUe: IPUMCHSTh 3HAaHHS OCHOBHBIX
3aKOHOB MAaTEMATHYCCKUX U €CTCCTBCHHBIX HAYK UIA PCIICHUA CTAHAAPTHLIX 3a/la4 B
arpoHOMMU

CdopmupoBaBILeecst CHCTEMATHYECKOE BlIaieHue: THPOPMAIIHOHHO-
KOMMYHHKAIIMOHHBIMHU TEXHOJIOTHSIMH B PEIICHUH THUIIOBBIX 33J1a4 B 001aCTH
arpoOHOMUU

OIIK -1.3.

[Ipumensier
UH(POPMAIIMOHHO-
KOMMYHHKAI[MOHHBIE
TEXHOJIOTHH B PEIICHUN
TUIIOBBIX 3a/a4 B
o0acT arpOHOMUHU.

IHoporoswrii
(YAOBJIETBOPUTEIbHO)

3HaeT: OCHOBHBIC 3aKOHBI MATEMaTHYECKUX, €CTECTBEHHOHAYYHBIX U
o0menpodeccHOHATFHBIX TUCITUTLIAH, HEOOXOTUMBIX IS PEIICHUS

TUIIOBBLIX 3a1a4 B O6J'IaCTI/I arpoOHoOMuUHn

Ymeer: MPUMCEHATH 3HAHUA OCHOBHBIX 3aKOHOB MATEMATHYCCKUX U C€CTCCTBCHHBIX
HayK JJid pCIICHUA CTaHAAPTHBIX 3a1a4 B arpOHOMUMN

Baaaeer: ”HPOPMAIMOHHO-KOMMYHUKAIIMOHHBIMU TEXHOJIOTUSIMU B PELIEHUH
THIIOBBIX 3a]1a4 B 00JIACTH arpOHOMHH

IIpoaBuHyTHIH
(xopo1uo)

Teepao 3HaeT: OCHOBHBIE 3aKOHbI MATEMAaTHYECKHUX, ECTECTBEHHOHAYYHBIX U
o01IenpodecCHOHANTBHBIX TUCITUILINH, HEOOXOUMBIX JUISI PEIICHUS

THTIOBBIX 33/1a4 B 00JIACTH arpOHOMHUU

YBepeHHO yMmeeT: NPUMEHSTh 3HAHHS OCHOBHBIX 3aKOHOB MATEMAaTHYECKUX U
€CTECTBEHHBIX HAYK JIJIsl PELICHHsI CTAHIAPTHBIX 3a/[a4 B ArPOHOMUH

YBepenHo Biaageer: HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIMI TEXHOJIOTHSIMHU B
pEIICHUH THIIOBBIX 33/1a4 B 00JIACTH arpOHOMUH.

Bbicokuii
(OT1MYHO)

CdopmupoBaBiieecsi CHCTEMATHYECKHE 3HAHUS: OCHOBHBIC 3aKOHBI
MaTeMaTUYECKUX, €CTECTBEHHOHAYYIHBIX M 00IIepodecCHOHaTBLHBIX
JIACITATIINH, HEOOXOIUMBIX JIJIST PEIICHUS

TUTIOBBIX 33/1a4 B 00JIACTH arPOHOMUU

CdopmupoBaBuieecsi CHCTEMATHYECKOE YMEHHE: IPUMEHSTh 3HAHUS OCHOBHBIX
3aKOHOB MaT€MAaTUYECKHUX U €CTECTBEHHBIX HAYK JUIS PEIICHHs CTAHIAPTHBIX 3a/a4 B
arpoHOMHHU

CdopMupoBaBILeecs CHCTEMATHYECKOE BJIafeHue: HHPOPMAIIMOHHO-

IIpomexxyTOUHOE TECTUPOBAHUE,
KOJUIOKBUYM, HUTOT0BOE
TECTUPOBAHUE




KOMMYHHKAIIMOHHBIMHU TEXHOJIOTHSIMH B PEIICHUH TUTIOBBIX 33]1a4 B 001aCTH
arpOHOMUH

2. Onucanue MIKaJ OLeHUBAHUA

2.1 lLkana oueHMBaHMA Ha 3Tane TeKyLWero KOHTpoNA

dopMa TeKyLIeTo
KOHTPOJIA

OtcyTcTBUE yCBOCHHS (HIKE
I0POroBOro)”

[ToporoBsiii (YAOBIETBOPUTEIBHO)

[TponBUHYTHIH (XOPOILO)

BbICOKMI1 (OTANYHO)

BrinonHenne KOHTPOJIBHON
paboTsI

HC BBIIIOJIHCHA UJIM BCC 3aJaHUA
PCUICHBI HETIPABUILHO

Pemreno 6onee 50% 3amanus, HO
menee 70%

Pemeno 6onee 70% 3amanus, HO
€CTh OIINOKH

BCe 334aHuA pelueHbl 6es
owmnboK

B oTBeTax oOHapyKUBAIOTCS
CYLIECTBEHHbIC TPOOEIBI B 3HAHUAX
OCHOBHBIX TIOJIOKESHHUN yueOHOI
JTUCIUIUIMHBI, 00JIbIIas YaCTh
MaTepHaja He yCBOCHA, UIMEET MECTO
MACCUBHOCTh HA CEMUHApax

OTBeTHI OTpaXKaloT B LIEJIOM
[IOHUMaHUE U3y4aeMOU TEMbI, 3HAHUE
coZepKaHUsl OCHOBHBIX KaTerOpuil 1
TOHSITUM, JIUIITH 3HAKOMCTRBO C
JIEKITMOHHBIM MaTEPHUATIOM U
PEKOMEHIOBAaHHON OCHOBHOM
JINTEPATYpOu

Henocrarouno nosnnoe
PaCKpBITHE HEKOTOPBIX
BOTIPOCOB TEMBI, JIOMYCKAIOTCSI
HE3HAYHUTEIbHBIC HETOUHOCTH B
(hopMyJIMPOBKE KaTEropHii U
MOHSATHI, MCHBIIIAs AKTUBHOCTh
Ha CEMHMHApax, HETIOJIHOE
3HAHHUE PEKOMEHJOBAHHOM
00s13aTEIBPHON 1
JIOTIOJTHUTENILHOMN JINTEPaTyphI

AKTHBHOE y4acTue B
00CYX/IEeHUH TPOOIIEM,
BBIHECEHHBIX 10
TEMaTHKE 3aHATHUSA,
CaMOCTOATEIbHOCTh
aHalu3a U CyXKJIeHUH,
cBOOO/IHOE BIIaJICHUE
MaTepuaioM, MOJIHbIE U
apryMEHTHPOBAHHBIE
OTBETHI HA BOIIPOCHI,
y4acTHe B JIUCKYCCHSIX,
TBEPAOE 3HAHHUE
JIEKIIMOHHOT'O
MaTepuana,
00s13aTeNLHON U
PEKOMEHTOBAHHOM
JOTIOJTHUTETbHON
JTUTEPATYPBI




2.2 LLIKkana oueHNBaHMSA Ha 3Tane NPOMEeXKYTOUYHOM aTTecTauum (3a4eT M 3K3ameH, KypcoBas paboTa)

®opmMma
MPOMEKYTOYHOMN
aTTecTaluu

OTCyTCTBHE YCBOCHHS
(HIXE IOPOTOBOIO)

[ToporoBsiii (y10BIETBOPHUTEIHLHO)

[IpoaBuHYTHIH (XOPOIIIO)

Bricokuii (oTH4HO)

BeImosHeHne HTOroBBIX
TecToB (He MeHee 15
BOIIPOCOB HA BAPHAHT)

Menee 51%

51-79%

80-90%

91% u Ooiee

Brinmonnenue
WTOTOBBIX TECTOB (HE
MeHee 15 BonmpocoB Ha
BapHUaHT),
SK3aMEHaIlMOHHbBIE
OMIICTHI

HE MOKa3aJl yMEHHE
coOupartp u
CHCTEMaTHU3UPOBATh
HHPOPMALIUIO W3
TEOPETUIECKUX
HUCTOYHUKOB,
aHaJM3UPOBAThH
NPaKTUYECKUNA MaTepHuall,
HE OBJIaJeNl METOIUKON
WCCIIe/IOBaHMUs, HE
HPOSIBUI TBOPYECKUI
MOJIXO0M U
CaMOCTOSITEIBHOCTD B
aHaause, 000OIIEHUAX 1
BBIBOZAX, HE
apryMEeHTUpPOBa
MPEUIOKEHHS, HE
co0Oirogan Bce TpeboBaHus
K 0()OPMJIICHUIO ¥ CPOKOB
€€ MCIIOJTHEHMSI.

MOKa3an yMeHune coonupartb
WH(POPMAITUIO U3 TEOPETHUSCKUX
HMCTOYHUKOB, aHAJIM3UPOBATh
MPAKTUYECKUH MaTepua s
WIITFOCTPANU TEOPETUICCKUX
ITOJI0KEHUH, HEAOCTATOYHO OBJIAIEN
METOJIMKOM UCCICIOBaHUs, HS
MPOSIBIIT TBOPYESCKHUI TTIOAXOM U
CaMOCTOSATENBHOCTD B aHAJIN3E,
00001IEHNIX ¥ BLIBOJAX, HE
apryMeHTHUPOBaJ MPEIJIOKCHHUSI, HE
cobmroan Bce TpeOOBaHUS K
O0(OPMIICHHIO M CPOKOB €€
HCIIOJTHEHMS.

MOoKa3aj yMeHHe coOupaTh u
CHCTEMaTU3UPOBATh
MHPOPMALTUIO U3
TCOPECTUICCKUX UCTOYHUKOB,
AQHAJTU3UPOBATH U TPAMOTHO
UCIIOJIb30BaTh MIPAKTUUECKUH
MaTepual JUisl WK CTPALMM
TEOPETUYECKUX MOJIOKEHUH,
MPOSIBHJI TBOPYECKUNA TOAXO
1 CaMOCTOATCIIBHOCTH B
aHaJIM3e, HeIOCTATOYHO
apryMEHTHPOBAJI BBIBOJBI U
MPEIOKEHHS, He COOITI0AaT
BCe TPeOOBaHUS K
0(OPMJICHUIO U CPOKOB €€
WCTIOJIHEHHUSL.

IoKa3aj yMeHHe coOupaTh U
CHCTEMaTHU3UPOBATh
UHQOPMAITUIO U3
TCOPETUYCCKUX UCTOYHUKOB,
aHAITM3UPOBATH ¥ IPAMOTHO
HCTIONB30BaTh MPAKTUYCCKUI
MaTepuai Ui WUTIOCTPaUi
TEOPETHUYECKHUX MOJIOKECHUM,
NPOSIBUJI TBOPYECKUHN MOAXOM U
CaMOCTOSITEIIbHOCTD B aHAJIN3E,
0000IIEHNSIX U BEIBOJAX,
apryMEHTHPOBAIT TIPEITIOKEHUS,
co0JIr0 171 BCe TpeOOBaHMSI K
0(OPMIICHUIO U CPOKOB €€
UCTIOJTHEHHS.




3. TunoBbie KOHTPOJIbHBbIE 32/IAHUS] UJIM HHbIE MATEPHAJIbI, HEO0OX0AUMBbIE IJISl OLlEHKH
3HAHUI, YMEHU I, HABBIKOB U (MJIM) ONbITA JeATEJIbHOCTH, XaPAKTEePU3YIOIIMX ITANbI
(¢opMupoBaHNsI KOMIIETEHIIUI B MpoIecce 0CBOCHUsI 00Pa30BaTeIbHON IPOrpaMMBbI

®OH/J OHEHOYHbLIX CPEJACTB JAJIAA TEKYILIEI'O KOHTPOJIA

(6 coomsemcmeuu nyHkmom 4 paboueti npoepammol OUCYUNIUHDBL)

KOMILJIEKT 3AJAHUM 1JISI KOHTPOJIBHOM PABOTHI no aucnuniuue -
Opranuveckass 1 GU3KOVIONIHAT XUMHUS

CrtyaeHTy mnOpeiaraioTcsi BapUaHTbl KOHTPOJIbHBIX paboT. Homep Bapuanta
KOHTPOJILHOM padoTHI OIpeneisieTcs mpernoaBareyaeM. TeMaTika KOHTPOJIBHBIX padboT
chopMupoBaHa MO NPUHIMIY COYETAHUSI TEM AUCHUIUIMHBI. Hanmucanuio KOHTPOJIbHOMU
paboThl JIOJHDKHO MpEalIecTBOBaTh M3y4YEHHE JIEKIIMOHHOIO MaTepualia, pelIeHHUe
3aJlaHUH Ha MPAKTUUYECKUX 3aHSITHUAX U B IIPOIECCE CaMOCTOSTEIbHOW paboThl. Jlis
YCHEIIHOTO BBINIOJIHEHUSI KOHTPOJBHOW pabdOTHl HEOOXOIMMO O3HAKOMHUTBCS C
JUTEepaTypoi, COUCOK KOTOpOoil naH B pasaeie 6 paboueit mporpammsl «llepeueHb
OCHOBHOMU U JOMOJIHUTEIBHOU JTUTEPATYPBD.

SAJAHUA JJISA TABOPATOPHbBIX PABOT

1) UccrienoBanre 3aBUCIMOCTH CKOPOCTH XMMHYECKON PEaKIMK OT YCJIOBUH €€ MPOBEICHUS;
2) IlpuroToBicHUE U ICHCUMETPUYCCKHI aHAJTU3 PACTBOPA 33JaHHON KOHIICHTPAIIHH;

3) Onpezenienne KOJIUYECTBAa OPraHUYECKUX BEIIECTB

IPUMEPHI TECTOBBIX 3ATAHUM, BBINOJTHEHHBIX B TIPOI'PAMME «GIFT»:

1. C(bopMmepyﬁTe OIIPECACIICHUC ITOHATUS «PadUKaAID). PanukanoM Ha3bIBaeTCs rpy1mia aToOMOB:

. Co cB0OOIHOI TTapoii ANIEKTPOHOB

. C otHUM HECTIapEeHHBIM DJICKTPOHOM

. CnnocoOHBIX 3aMeNaThCs Ha rajiorex

. HeyctoliuuBas rpymma aToMOB, CBSI3aHHBIX XUMHUUECKUMHU CBS3SIMU
2. HSOMCpaMI/I Ha3bIBAKOTCA COCANHCHUA, UMCIOIIUC:

W N - -

. OnMHaKoBOE MPOCTPAHCTBEHHOE CTPOCHHE

. OZlMHaKOBbIE XUMUYECKHE CBOMCTBA

. OZIMHaKOBBII KaU€CTBEHHBIN U KOJIMYECTBEHHBIM COCTAB, HO Pa3jIM4HOE CTPOECHUE
. OnuHakoBbIe (pU3NYECKHe CBOWCTBA

3. l'omonoruueckuii psas — 3TO psii COSAMHEHUN:

W N - -

1. VMeromux oJMHAKOBYIO BaJIOBYIO (POPMYITY
1. OTInYarommxcsi CTpPOCHUEM
2. OTBeuarmux oJHOM ob1elt hopMyie, TPOSBISIONUX OAMHAKOBBIE XMMUUYECKHE CBOCTBA
Y OTJIMYAIOIIMECS Ha TPYIITY CH2
3. VMeromux oJMHAKOBBIN COCTaB, HO Pa3IMYHOE CTPOEHUE
4. ITpu Ha3BaHUM H30MeEpa 110 CUCTEMATHYECKOH HOMEHKIIaType BhIOWpaeTcs Ii1aBHas

yriepoaHas 1eib, COACPIKalas:

1. MakcumasibHO€ 4uciio GyHKIIMOHATIBHBIX TPYIII
1. bospliee YUCIIO YIIIEPOJHBIX aTOMOB

2. TpoliHyIO CBS3b

3. bousblee yncino BOIOPOAHBIX AaTOMOB



IIpumepsbl 3a1aHUi 1JIS CAMOCTOSITEILHOIO PellleHUus

1. [IpuBeauTe mpUMeEpHI MpeICTaBUTENCH MPeIeIbHBIX U HEMPeIeIbHbIX YIIIEBOJAOPOIOB U

JlaiiTe UM Ha3BaHUE MO MEXKTyHApPOHON HOMEHKJIAType.

1. Hanmummre peakiuio Kydeposa ¢ arnieTuieHoM.
2. Hanummre peakiiuio HUTPOBAHUS C TOIYOJIOM.
3.Uro oOpaszyercs mpyu OKUCICHUU MIEPBUYHOTO U BTOpUYHOTro criupTa. [IpuBeaure

IIPUMEPBL.

4. HanuimuTe peakuuio cepeOpsHOro 3epkana ¢ yKCYyCHbIM anblerunom. l[loyemy sToit

PCaKkiuy HCT y ali€TOHA.

5. Hanmmmure peakuuio KOHACHCALUN YKCYCHOTO aJIbIETHIA.

6. Hanmmure npeacraBuTeneii CHUPTOKUCIIOT U KETOHOKHUCIIOT.

7. Hannmmre peakuuy noay4YeHus TBEPAOrO U XKHUIKOIO MbLIA.

8. Hanmmmure ruiporeHn3anuio Maces.

9. Hanumure cTpykTypHble (DOpMYJBI anb03 U KETO3. YKaXWUTe, B KaKUe peakluuu B

10.
11.

12.

13.
14.
15.
16.

OTIIMYME OT aJIbJ03 HE BCTYIMAIOT KETO3BI.
Hanummre peakuuto cepedpsHOro 3epKaiia IiIroKO3blI.

Kakne npencraButenu aucaxapuioB OTHOCATCS K BOCCTAHABIMBAIOIIEMY THILY U
nouemy?

Hanummre qucconmaniuio MOHOAMHHOMOHOKapOOHOBOW, MOHOAMUHOJUKAPOOHOBOH 1
JMaMUHOMOHOKapOOHOBOM aMUHOKHCIIOT.

Hanmmure Tpunentua U3 rivLIKHA, alaHUHA U ceprHA. Ha30BUTE 3TOT TpUIIENTHI.
[IpoBenuTe ruapoIn3 MOYEBUHBI U YKAXKUTE PEAKLIMIO CPEbl U €€ BOJHOIO PacTBoOpa.
OnummuTe MyTh OMOCHHTE3a YTJIEBOJIOB B PACTCHUSX.

buocuHTe3 rnunepuHa B paCTEHUAX, HAIIMIIUTE COOTBETCTBYIOIINE PEAKIIMU U YKAXKUTE
(bepMeHTHI.

17.HanummuTe B BUAE CXEMbl OCHOBHBIC IIyTH 06p8.30BaHI/IH M HUCITOIB30BaHuA aneTuii-KoA

B OOMEHE TUIAIOB.

18.buocunte3 JKUPHBIX KHCIIOT. Hamummre nocneaoBaTebHbIE pe€akuuun IpeBpalICHUA

anetus1 KoA no Oytupun-Allb (Allb-anerunnepenocsmii 6€10K).

19. OCHOBHBIE PEAKLINHU LIUKJIa TPUKAPOOHOBBIX KUCIIOT.

KOMIIJVIEKT TECTOB nn1st npoMesKyTOYHOM aTTecTanuy (3a4€T) o JUCHHUIINHE

Oprannyeckasi 1 pU3KOIJIOUIHAA XUMHUA

Bo BTOpOM cemecTpe 3K3aMEH MPOBOAMUTCS B BUAE UTOTOBOIO TecTa. (11 BBITOITHEHUS

Tecta oTBOAUTCA 30 MUHYT.

HpnMeprle 3aJaHUdA UTOIroBOro recra

BAPUAHT - 1.

O6mas popmyina KapOOHOBBIX KUCIIOT:
a) R—OH6) R-COHB) R—COOHT) Rl - CO —-R2
VYranesonopon C4H8 otHOCHTCS K Kitacey:
a) aJKaHbl 0) IMKJIOAIKAHBI B) aJIKMHBI T') aJIKaINEHBI
Tun ruépuauzanuu aromoB C B IponaHe:
a) sp3 6) sp2 B) sp T) sp3d2
['eomerpuueckas popma MOJIEKyJI MeTaHa:
a) nMuHeitHas 0) TIocKas B) TeTpadipuuecKkas
OTUIIOBBIN 3(pUp MPONAHOBOM KUCIOTHI UMEET MOJISIPHYIO Maccy: I/MOJIb!
a) 60 6) 74 B) 88 1) 102
[TnoTHOCTH 1O BOAOpOAY ajKeHa paBHa 42. Dopmyna ajakeHa



7.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Xumuyeckasi GpopMylia YKCYCHOTO allbJIeTUa:

a) CH3COH 6) CH30H B) CH3COOH r) HCOH
J171s alleTUIIEHOBBIX YTIIEBOJOPOIOB Hanboiee XapakTepHbl Peakiiu:

a) 3aMeIIeHus 0) MPUCOSAMHEHUS B) ATEPUPHUKAIINY T) ICTHIPATALIH
BemecTBa riroko3a u ¢ppykrosa:

a) roMoJ10ru 0) U30MepHI
Yraesogopon coaepxkut 84,21% yraepoma u 15,79% Bomopoma. OTHOCUTEIbHAS
IUIOTHOCTh YTJIEBOJIOpOAa Mo Bomopoay 3,93. MomnekymsipHas (opMyia yrieBoaopoaa

DTaHOI HE BCTYMAET B PEAKIUIO C XUMUYECKHM COCIMHEHUEM:

a) Na 6) CH3COOH B) HBrr) Na2CO3
Peaknus ruapupoBaHus:

a) C2H4 + H20 6) CH4 B) C2H2 + H2 r) C2H50H + HCOOH

YKCYyCHBIN albACTHI MOKHO ITOJIYYUTh:

a) C2H2 + H20 6) CH3COONa + NaOH B) C2H50H r) CH3CI + NaOH
["omosorom 3THIIEHA SBIISAETCS:

a) oTaH 0) arierusieH B) OyTeH-1 r) TUBUHUI
Cuna xucnot B psaxy CFH2COOH — CCIH2COOH — CBrH2COOH

a) Bo3pacTaeT 0) yMEHBIIIaeTCs.

BAPHUAHT - 2.

ITpu B3auMoeiicTBUM KapOOHOBBIX KMCIOT CO CIIUPTAMU 00Pa3yIOTCs:
a) colM KapOOHOBBIX KHUCIOT 0) mpocTbie 3(pUpBI B) CIOKHBIE IPHUPHI T)
aJIbJCTU bl
JIns pacio3HaBaHWsI MypaBbUHOM M YKCYCHOW KUCJOT CJIEIYET UCIIOJIb30BATh:
a) Ag20 (amm.) 6) makmyc B) Nar) Br2 (aq)
[Ipu cxuranum opraHuyeckoro BemectBa maccoit 9,2 r nmomyuwmiu 8,96 1 CO2 (H.y.) u
10,8 T Boxbpl. OTHOCHTENBHAS TUIOTHOCTH BEIECTBA MO BO3ayXy 1,587. MonekynsapHas
dbopmyna BemiecTra
HauOonpiias maccoBas 1071 yriiepojia B COEJMHEHUU:
a) C2H50H 6) C2H4Cl2 B) CH3COOH r) CH3COH
N3 10 r 96%-HOro 3THII0BOTO CIUPTA MOMY4YMIu 4 J1 3TUieHa (H.y.). Beixoa stunena, %:
a) 74 6)868) 92 1) 95

OObEM YITIEKHCIIOTO ra3a, MoJyuYeHHBIH PH CKUTaHUM § 71 MeTaHa (H.y.),J:
a)40)6B)8r) 16
[l onpenenenns kpaxmaia B IPOAYKTax MCIONb3YHOT:
a) Br2 (aq) 06) Ag20 (amMm.) B) 12 (cniupr. p-p) r) KMnO4
Jlnist IpUroTOBJIEHUs aHTU(PHU30B TPUMEHSIOT:
a) TaHOJ 0) YKCYCHBIN allbJIETH/I B) STUJIAIETAT T) ATHJICHTITUKOJIb.
®opmanul —40% pacTBOp BeLECTBA:
a) II0K03a 0) MypaBbUHBIN albJETU/] B) MypaBbHHAasI KUCIIOTA T') PEeHO.

25. Peakuust HUTpOBaHUS OEH30MHON KUCIOTHI OyIeT MPOTEKaTh I10:

a) OpTO- M Tapa- MOJOKEHHIO; 0) OPTO-TIOJIOKEHHIO; B) IMapa-MOJIOKEHHUIO,
T') IBYM METa-TIOJIOKEHHUSIM.

26. Peakuust ¢ XJIOpOM Ha CBETY NMPOMAHOBOI KUCIIOTHI OYyAET MPOTEeKaTh MO:

a) KapOOKCHIIbHOMU Tpymme; 0) THAPOKCUIBHON IpyIIe; B) KapOOHUIbHON
TpyHIe; I) pagukaty.

27. buypet oOpa3yeTcs Ipu HArPEeBaHUHU MOYEBUHEI C

a) XJIOPaHTHUIPHUJIOM MAJOHOBOW KHUCIIOTHI, 0) YKCYCHOW KHUCIIOTOH, B)
JIPYroi MOJIEKYJIOH MOUYEBUHBI, ') STHJIOBBIM CIIUPTOMH.



28. 13 mipuBeieHHBIX HIDKE YIJIEBOJIOB IOJIOKHUTEIBHYIO peaknuio Tpommepa HEe  OyayT
JaBaTh:
a) caxapo3sa; 0) rajgakTos3a; B) MaJbT03a, I') MAaHHO3A.

29. ITpu narpeBanuu jakto3sl ¢ Cu(OH), oOpasyercs:
a) CIIOKHBIN A(up; 0) TITUKO3KI; B) TAKTOOMOHOBASI KUCJIOTA; T') TIPOCTOM dPup

BAPHUAHT -3.

30. Peakmuto «cepeOpsHOTO 3epKaliay He JaroT:
a) TJII0K03a; 0) MaHHO3a; B) MAJIbTO3a, T') GPYyKTO3a

31. Jlakram oOpasyer:
a) B-aMuHOMACsTHAs KHCIIOTa; 0) B-aMUHOBaJIepHaHOBAs KUCJIOTA; B) Y-aMUHOMACIISTHAS
KHCJIOTA; T') 0-aMUHOIIPOITMOHOBAS KHCIIOTA

32. HenpenenbHyto KapOOHOBYIO KHCIIOTY 00pa3yer:
a) 0-aMUHOIIPOITMOHOBAS KUCIIOTA; 0) P-aMHHOMACIISIHAs KUCIIOTA; B) O-aMUHOMACTISTHAS
KHCJIOTA; T') Y-aMUHOMACIISIHASE KUCIIOTa

33. ®docdaTtuiHas KUCI0TA COEPIKUT:
a) METaHoJI; 0) TaHINOJ; B) TAHOJ; T') IPOIIAHTPHUOIL.

34. Xomuuapocharua (ICHUTHH) COACPIKUT:
a) cepuH; 0) KOJIaMUH; B) CBOOOJIHBII XOJIMH; B) alleTUIIXOJIHH.

35. ®eHUAruApPa3oH MIABEICBOYKCYCHOW KUCIOTHI 00pa3yeTcs u3:
a) penomna; 0) perondranenHa; B) GeHWITHAPA3NHA; T) HEHUICATUIIIIIATA.

36. DtunoBslii d¢up n-aneramugoderona (heHauuTHH) OKaszbIBaeT 00e300iuBaioee U
YKapOTIOHIDKAIOIIEe ICHCTBHE, 00pazyeTcs u3:
a) mapareramosa; 0) aHuiuHa; B) (heHoIa; T) M-aMUHOOCH30MHOM KHUCIIOTHI.

37. Kakoii 13 MOHOCaxapH10B MOKHO OOHAPYKHUTh C TOMOIIBIO peakiuu CenuBaHoOBa:
a) III0K03a; 0) rajlakTo3a; B) MaHHO3a; T') PpyKTO3a.

38. AleHUH COJIEP>KUT JIBa IUKJIA!
a) MUPUAMHA U MUMHJA30y1a; 0) MUPUMUINHA M MHPPOJA;B) MUPUANHA U MHUPA30JIa; T)
MUPUMHITHA ¥ IMHJIA30J1a.

39. B coctaBe PHK B kauecTBe yriieBOAHOTO KOMIIOHEHTA COJIEP>KUTCS:
a) o-D- pubodypanoza; 6) o-L- pubommpanoza; B) B-D-pubodypanosa; r) B-L-
pubonupano3a.

40. I'eTepOonMKINYECKHE COSTMHEHHUS — JTO BEIIECTBA, COACPIKAIINE B MOJEKYJIaxX IHKIIbI, B
00pa3oBaHNM KOTOPHIX yUaCTBYIOT:
a) aToOMbl yriepojia U a3ora; 0) aTOMBI yriiepoja W KUCIOpPOJa;B) aTOMBI yTiepoja u
CEpBI; T) aTOMBI yIIIepoa U JPYTHX JIEMEHTOB.

®OH/J] OIEHOYHBIX CPEJCTB JJ51 IPOMEXYTOYHON
ATTECTAIINAN

KOMILIEKT 3AJIAHUIM 111 KOHTPOJIBHOM PABOTHI

o IMCIMIIJIMHE OpraaneCKaﬂ n (llI/I3KO.]'I.]IOI/IZ[HaSI XUMUA

KoHTponbHbIE 33aaHKMS TO JUCLUIUIMHE BBINIOJIHSIETCA CTYyJACHTAMHU B
MEXCECCUOHHBIM IEPUOJ C LEIbI0 OLEHKU PE3yJIbTATOB UX CaMOCTOSATEIBHOU
y4eOHOH JieaTebHOCTH. DOpMbl TEKYIIEro KOHTPOJISI 3HAHWM Ha y4deOHBIX
3aHATUSAX, - COOOLIEHNE, JOKIIAJ, 3cce, pedepaT; - KOJJIOKBUYMBI; - JAEJI0Bast WIN



pojneBasi urpa; - KpyIJIbIi CTOJI, JUCKYCCHUSl - YCTHBIM, MUCBMEHHBIM OINpPOC
(vHIMBUAYaTBHBIA, ppoHTANBHBIN). [loMrUMO TIepeuncieHHbIX (HOPM, MOTYT OBITH
YCTaHOBJICHBI JIpyrue (HOPMBI TEKYIIETO KOHTPOJIS 3HAHUHW CTyAeHTOB. [lepeueHb
dbopM TEKyIero KOHTPOJISA 3HAHWH, MOPSAOK WX IPOBEACHHS, HCIOIh3yEeMbIC
WHCTPYMEHTBI U TE€XHOJOTHH, KPUTEPHUH OLICHUBAHUS OTJSIBHBIX (POPM TEKYIIIETO
KOHTPOJISI 3HAHWI YCTaHABJIMBAIOTCS IPENOIaBaTENIEM, BEAYIIUM AUCHUIUIMHY, U
buxcupytorcs B pabodedt mporpaMMme IUCHMIUIMHBL. B pamkax OamibHO -
pEUTUHTOBOM CUCTEMBI OLEHKM 3HAaHWUM  CTYJCHTOB, JCWCTBYIOIIEH B
YHUBEPCUTETE, IO pe3yJbTaTaM TEKYILEro KOHTPOJISI 3HAHUW CTYJIEHT JOJIKEH
HaOpath He MeHee 35 O6amnoB u He Oosee 60 6amtoB. [IpomexxyTouHast aTTecTarusa
npeaHa3HavueHa Jjisi 00bEKTUBHOIO MOATBEPXKIACHUS U OLICHUBAHUS IOCTUTHYTHIX
pe3yJIbTaTOB 00YUYSHHUSI TTOCIIE 3aBEPIICHUS U3YUYSHUS JUCIUTIIMHBI, TPOXO0KICHHUS
MPAKTUKHU, BBITIOJHEHUS KOHTPOJBHOM pabOThl, a TaKXke JIsd OICHHWBAHUS
7 PEeKTUBHOCTH OpraHU3alUKl Y4eOHOTO TpoIlecca.

KonTponbHas paboTa JOKEH BKIIOYAaTh B ce0sl OrjiaBiIeHUE, BBEICHUE,
TEOPETUYECKUMN pa3liell, aHAIMTUYECKUN pa3lell, IPOCKTHBINA pa3el, 3aKII0UYEHHUE,
CIIMCOK MCIOJIb30BAHHOW JINTEPATYPBI U MPUIIOKECHUS.

Teopernyeckas dYacTb paOOThl BBIMOJIHSAETCS HA OCHOBE W3YYCHHS
JIUTEPATYPHBIX HCTOYHHUKOB, HOPMATHUBHO-CIIPABOYHOW JOKYMEHTALIUHU, JAHHBIX
CTATUCTHUYECKOW OTUETHOCTH, MIEPEIOBOT0 3apyOEKHOTO U OTEUECTBEHHOTO OIbITa
U COAECPKUT XapaKTEPUCTUKY TEOPETUYECKUX M METOAMYECKUX BOIMPOCOB. B
TEOPETUYECKOM YaCTHU OMNPEACISIIOTCS OCHOBHBIE TIOHSTUA M KaTErOpHH,
NPUBOJIUTCS  UX  KIaccU(UKaIUsi, PACKpPbIBAIOTCA  METOJbl  HM3y4eHUS,
(bopMUPYIOTCSI OCHOBHBIE 3aKOHOMEPHOCTH PA3BUTHUS MPOOJIEMBI.

AHanUTUYECKUN pa3ien padoThl JOHKEH BKIIIOYATh B CeO0s:

- pelIeHHe 3aJa4 M0 OCHOBHBIM paszjeiiaM XHMHH (HCOPTaHWYSCKOW W
aHATMTUYECKOMN )

DopMbI IPOMEKYTOUHOM ATTECTALIUU: - FK3aMEH; DK3aMEH MPOBOASTCS B hopme
TECTUPOBAHMS, B TOM YUCJIE U KOMIIBIOTEPHOIO, YCTHOTO U MUCBMEHHOIO OIpOCa,
0 TecTaM WJIM OuiieTaM, B COOTBETCTBUU C MPOrpaMMOi y4eOHOM AUCIMIIIMHBI.
Pexomenayembie popmbl IPOBECHHS dK3aMEHA: - YCTHBIN 3K3aMeH 1o Ouieram; -
MACbMEHHBIN DK3aMEH 110 BOIPOCaM, TECTAM; - KOMITBIOTEPHOE TECTUPOBAHUE.



KOMIUVIEKT TECTOB nsist npoMeKyTOYHOM aTTecTalMU (324€T)

no aucuunauHe Oprannyeckas U pU3KOIONTHAS XUMHUS

OK3aMeH IMPOBOAUTCA B BHUJC UTOIOBOI'O TCCTAa WM 110 6I/IJ'ICTaM, TAaxKE I10
HUTOraM BBITIOJTHCHHBIX pa60T CTYACHTOM. I[J'I?[ BBIITOJIHCEHUA TCCTAa OTBOJUTCA 30

MHHYT.

IHPUMEPHBIE 9 K3AMEHAIIMOHHBIE BOITPOCHI
1. Opranunueckast XuMHs Kak Hayka. VIcTopust pa3BUTHS CBSI3H C IPYTUMU HAyKaMH.
2. Oco0eHHOCTH COeIMHEHUH yriiepoJa, UX MHOI000pasue U poJib B )KUBOU MPUPOJE.
3. OcHoBHbI€ N0JI0XeEHUS Teopun byTieposa.
4. I'oMonoruueckut psji, yriieBOAOPOIHBINA pauKall, (YHKIIHOHAIbHbBIE TPYIIIHIL.
Knaccugukarus opraHmuecKix COeAMHEHUH.
5. Tunsl XUMUYECKUX peakluuil / MpucoeInHEeHne, 3aMellleHue, OTIIeTJIeHHE U T.1./
6. Anxansbl. ['oMonornyeckuii psji, CTpoeHue, H30Mepusi, METO bl oyueHus. dusnueckue
1 XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
7. Anxkensl. ['omonoruueckuii psag. Mzomepus: CTpyKTypHas ¥ IPOCTPaHCTBEHHAS.
CniocoObI moy4eHus, CBOMCTBa. DIEKTPOHHOE CTPOCHUE ABOWHOM CBS3U.
8. Ankusbl. ['OMOJIOTHYECKUI psijI, CTPOCHUE, N30MEPHS, METObI TIOTy4eHUs, (prusnueckue
1 XMMUYECKHE CBOMCTBA, IPUMEHEHHUE.
9. ApoMaTudecKue yriieBoJA0POIbL. YTIEBOIOPOAb psisia 6en3ona. Homenknarypa.
N3omepus. Meroasl nosnyyeHust. XuMHYECKUE CBOMCTBA.
10.  ApeHbl. DeKTpOHHOE CTPOEHKE MOJIEKYJIbl OeH30a. [IpaBuiio opueHTanuy.
11. Couptel.  Onpenenenue.llpenenbHbie  0JHOATOMHBIE CIIUPTHI. ['omosornueckuit
psAn, HOMEHKJIATypa, U30MEpUs,  METObI MOJIYYEHUsI, XHUMHYECKUE

CBOICTBA,
MIpUMEHEHHE.
12. Couprsl. JIByxatomusie. [IpencraBurenu. Homenknatypa, METOAbI OJIyYEHUS,
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE.
13. ®enonbl. Omnpenenenue. Knaccudukarusi. OaHOATOMHEIE (beHombI.
I'omonornu.

[Tonyuenne, XuMUYECKHE CBOWCTBA. IIpumenenne. MHOroaToMHbIE beHoIBI
/ipeicTaBUTENH/.
14.  Anpaeruasl. Onpenenenue. ['oMonorudeckuii psa npeaeiabHbIX albIeTru/10B.
XUMHYeCKUe CBOWCTBA /peaKkiuyl PUCOECTUHEHUS], OKUCTICHMUSL/ .
15.  Keronsl. Onpenenenue. ['oMonornyeckuii psiji KETOHOB, HOMEHKJIATypa, H30MepHs,
METO/IbI MTOJTyYEHHUS.
16.  KapOGonoBsie kucioTsl. OMHOOCHOBHBIE MpesebHble. OnpenencHue. I 'oMmonornyeckuii
ps1, HOMEHKJIATypa, n3oMepus. Xumudeckne cBorctea. [Ipumenenue.
17.  OaHOOCHOBHBIE HENpeAeIbHbIE KAPOOHOBBIE KUCIOTHL. I"'OMOnIornyeckuii ps,
HOMEHKJIAaTypa, n30Mepus. XMMHUYECKHE CBOMCTBA XapaKTepHbIe JIIsl KapOOKCUIHHON TPYIIIHI.
18.  IIpousBoxanble kKapOOHOBBIX KHCHOT. CioxkHble 3¢upsl. Onpenenenne. Homenknatypa.
Xumudeckue cBoicTBa. CriocoOb! MOTydeHUsI.
19.  IIpousBoxaHble KapOOHOBBIX KHCIOT. AMubl. Onpenenenue. [lomydenne. Xumuueckue
CBOMCTBA.
20.  VYraeBogasl. Knaccuduxanus yriaeBogoB. Monocaxapuasl. Onpenenenue. XuMHUECKUe
CBOMCTBA.
21.  VYrueBogasl. Knaccuduxanus yriaeBoaon. Jucaxapuasl. Onpenenenue. XuMHUUECKue

CBOMCTBA.



22.  Yro takoe gucnepcHble cuctemsbl? [IpuBenute npumMepsl IUCIEPCHBIX CUCTEM.

23.  Kakue KOJIM4eCTBEHHbIE XapaKTEPUCTUKU AUCIIEPCHOCTH Brl 3Haere?

24.  llepeuncnuTe OCHOBHBIC IPU3HAKHU, MTOJOKEHHBIE B OCHOBY KJIacCU(UKAIIU
JUCIIEPCHBIX CUCTEM.

25. Kakue cymecTByrOT KiaccupUKaIIUU AUCTICPCHBIX CUCTEM?

26.  Mertoapl NOJyUYEHUS AUCIIEPCHBIX CUCTEM.

27.  Jlath kiaccu(pUKaLUIO JUCTIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO IUCIIEPCHOM
(a3pl U TUCTIEPCUOHHON CpPEJIbI.

28.  Jlatp kiaccu(pUKalUIo JUCIEPCHBIX CUCTEM B 3aBUCHMOCTH OT pa3Mepa 4acTHUIl
JUCTICPCHOM (pa3bl.

20. Kak kmaccuuiupyroTcst TMCIIepCHBIE CUCTEMBI 110 BUTy TUCTIEPCHOM (ha3pl?

30.  Kak kimaccupuupyoTcs AUCIIEPCHBIC CUCTEMBI TI0 CTPYKType?

31. Kakum 06pazom nmpoBoauTcs KiaacCu(pUKaAIMU 10 MeK(pazHOMY B3aUMOJICHCTBUIO?
32. Yo Ha3bIBaeTCs IOBEPXHOCTHBIM HaTspKeHUEM? DaKTOPBI, BIMSIONIME Ha
MOBEPXHOCTHOE HATSIKEHHE.

33.  JlaiiTe onpeneicHUE MOHATHIM: COPOLUS; COpOSHT; cCOpOTUB; afacopOus; abcopouus;

xeMmocopouus; necopouusi. [IpuBeanTe npumeps! TBEPIBIX MPUPOAHBIX COPOCHTOB.
34.  Knaccugwukanus agcopOIMOHHBIX MPOLECCOB, 1aTh OOIIYIO XapaKTEPUCTHKY MpoIieccaMm
(bu3HYeCcKOil 1 XUMUYECKOH a1COPOIHH.

35.  Ancop6mus Ha rpaHuiie TBEpIOE TeJo - ra3. Teopuu amcopoiuu Jlenrmropa

36. AncopOuust Ha rpaHuIle TBEpaoe Teno - ra3. [lonsHu,

37.  AncopOuus Ha rpanuile TBEpaoe Teno —raz bOT.

38.  Ancopb6uus Ha rpanune TBEproe Teino - ra3. IlpuBeaure ypaBHenus Jlenrmiopa,
Opeinanxa.

39.  IloHsATHE KOJIOUIHBIN pacTBOP, AUOPHIBHBIN U TMO(OOHBIH 3011b.

40.  MeToapl OJIy4€HUs] KOJUIOUIHBIX PACTBOPOB (AMCIIEPTUPOBAHKE U KOHACHCALNS)
41.  JlaiiTe CpaBHUTEIbHYIO XapaKTEPUCTUKY CBONCTB KOJUIOMIHBIX U UCTUHHBIX PaCTBOPOB
42.  MonexkynspHO-KUHETUYECKHE CBOMCTBA KOJUIOMIHBIX PACTBOPOB: OPOYHOBCKOE
JBIDKEHUE, TUPPy3us, CeTUMEHTALHSI, 0CMOC, OCMOTUYECKOE JIaBIECHUE

43.  OnTuyeckue CBOMCTBA KOJIJIOWIHBIX pacCTBOPOB — paccesiHhe cBeTa. 3akoH Panes
44.  TlornouieHue cBeTa KOJJIOUIHBIMHM PaCTBOPaMH M OKpacka 30JIeH.

45.  Onwumwre siBIEHUS onajiecueHunu u 3gdexra Tunaans

46.  DneKTPOKMHETHYECKHE CBOMCTBA KOJUIOMIHBIX PACTBOPOB: 3JIEKTPOdope3 U
AIIEKTPOOCMOC

47.  DneKTpOKMHETUYECKHE CBOWCTBA KOJUIOMIHBIX PACTBOPOB: TOTEHIIMAJ TEUEHUS U

MOTEHLUAN CEJUMEHTALIUN
48.  Crpoenne I9C. Teopuu crpoenus 9C — I'ensmromnsua, I'yn-Usnmena, IItepHa.

49.  OOpa3zoBaHuE TEPMOJUHAMUYECKOTO (DU - MOTEHIIMATIA TPU 00Pa30BAHUU MUIIEIUIBI

50.  OO0pa3oBaHuE IEKTPOKUHETUYECKOT' 0O I3€TallOTEeHIIMAaNa, (PaKTOPHI, BIUSIOLINE HA €r0
BEJIMYUHY

51. Muuemna, MULEIISIPHOE CTPOSHUE KOJUIOMIHOTO PACTBOPA, HOHBI- CTAOMIIN3AaTOPBI U UX
poJb B GOPMUPOBAHUN MUIIEILIIBL.

52.  YcToi4MBOCTbH KOJJIOWJHBIX PaCTBOPOB: CEAMMEHTALMOHHAS UM KHHETHYECKAs

53. ArperaTtuBHas yCTOMYMBOCTb KOJUIOMJHBIX PACTBOPOB

54.  Koarynsauus KOJJIOMIHBIX PACTBOPOB, IPUYMHBI KOATYJISILIUH

55.  Koarymsauus KOJUTOUIHBIX PACTBOPOB PACTBOPAMH dJIEKTPOJIUTOB, TpaBuio [lymneie-

lapaun
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