[loKyMeHT noanucaH npocToi 31eKTPOHHOM NOANUCHIO

Vinpopmaumns (MEEFIRC TEPCTBO CEJIb¢

®UO: MuHaes EBrennit AaTonbeBMY

HomkHocTb: OupekTop M 1%‘3%9 %Bﬁgj%rl;ﬁcyﬂap
[ata nognucanus: 25.10.2024 11:05:40 .
Yuukanbhbit nEGHRHOW¥P AJIBCKHNU I'(

CKOI'O XO3SMCTBA POCCUMCKON ®ENEPALIMA
CTBEHHOE OI0/KETHOE 00pa30BaTelbHOE YUpPEKICHHE

BBICLIETO 00pa3OBaHUA .
DCYJAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET»

228e9f4f78f4404f7c9d659181ealdcc42a2a144

HUHCTUTYT ATPO3KOJIOI'NH - pniman ®TBOY BO I0KHO-YPAJIBCKUM I'AY

YTBEPX]JIAIO
Jlupexrop UHCTHTYTA arpo3KOIOrHK

E.A. Munaegr

S
«27» anpens 2022 r.

Kadbenpa arpoTexHONOT i H KOIOIHK

Paboyas nporpaMMa JHCIATUIHEE]

b1.0.39 XUMHSA ®PU3UYECKASA A KOJJIOUJHAS

Hanpagnenue monrororku 35.03.04 Arponomus

Hanpasnennocts Cenexnust B CeMEHOBOJXCTBO CelIbCKOX035iiCTBEHHBIX KYJIbTYD

YpoBeHb

BBICIIETO 00pa30BaHUs — GAKAIABPHAT

Kamudukamnus — 6akaaasp

®opma 00ydyeHHs — O9IHAA

Mpuacckoe
2022



Pabouas mporpaMma THCIHUIIMHEL « XUMHs QU3HYeCKas H KOJJIOMIHASD» COCTAaBJIEHA B COOT-
BETCTBUH C TpeboBanusMH PenepanbHoro rocy1apcTBEHHOro 00pa3oBaTebHOrO CTaHapTa BhICIIE-
ro obpaszopanus (PI'OC BO), yreepxxaennoro Ilpukazom MuHucTepcTBa 00pa3oBaHus U HAyKH
Poccuiickoii @enepanun oT 26.07.2017 r. Ne 699. Paboyas nporpamma npeaHazHaueHa JIs OAr0-
TOBKHM OaxanaBpa no HanpapieHuio 35.03.04 Arponomus, HanpasieHHOCTE — CeleKIMs H CeMeHOo-
BOACTBO CEJIbLCKOX03IHCTBEHHBIX KYJIbTYP.

Hacrosmas pabodas mporpaMMa JUCHMILIAHEI COCTaBIeHA B PAMKaX OCHOBHOM Ipodeccro-
HabHOM 0OpasosatenbHOM nporpammel (OITOII) u yuutsiBaeT 0coGEHHOCTH 0GYyYeHHS TIPH HHKIIO-
3MBHOM 0OPa30BaHMH JIMI] C OTPAaHWYEHHBIME BO3MOXKHOCTIMHE 310poBbs (OB3) 1 HHBATHIOB.

CocraBurens — kaHaUAAT Gronormueckux Hayk, Kanranos A.A.

Pabouas nmporpamMma JUCHMIUIMHEL OOCYXKIeHa Ha 3acedaHui Kadeapsl arpoTeXHOJIOTHH U KO-
JIOTHH

«25» anpens 2022 r. (mpotoxon Ne §).

3aB. Kahenpoi arpoTeXHOJIOTHE U KOJIOTHH
KaHIHUaT TEXHUYECKUX HAYK, JOIEHT O. C. barpaepa

Pabouas mporpamMma aMCHHIUTHHEI onoOpeHa y4eOGHO-METOAMYECKOH komuccmeit Hucruryra
arpovKOJIOTHH

«27» anpens 2022 r. (mpotokoi No3)

Ilpencemarens  yueOHO-MeTOmHUECKOM
KomHccuu MHcTUTyTa arposkonorun E. A. Munaep

5 0345 :
gﬁ\nﬁ 00pazgy
s

Jupexrop Hayunoit 6ubnuore H. B. lllatpoBa



COJIEPXAHUE

1  IInanupyemble pe3ynbTaThl OOY4YEHHS MO JUCUUIUIMHE,  COOTHECEHHBIE C IUIAHUPYEMBIMU

pe3yabTaTaMu OCBOCHUS OLTONL.........coiiiiiiiiiiiiiiie ettt et e et 4
1.1.  1leab ¥ 3a0a9M JUCITHTIIIHBL. .......uuvuvrereeeeeeeeenrrsreeeeeeeasaenssssesssesessessessssssseesssasssssssssesessssssssssssssnsens 4
1.2.  KoMneTeHIIUU U UHAUKATOPBI UX JTOCTHKECHII ...couveerrurieiniieeriiieeniteesieeesieeesteeesiseessiseesnnseesnaeeens 4

2 Mecto quctimIuHBL B CTPYKTYPE OTTOINL...cooiiiiiiiiiiiiiece et 4

3 OO0BEM TUCIUTUIMHBI U BUIBI YICOHOM PADOTBL. .. .veeeieeuiieiieeiienireeieesiteeteesieeeseesaaeenseessseeseesnseenseennns 4
3.1 Pacnpenenenue o0beMa JUCITUTITMHBI 10 BUAM YUCOHON PAOOTBI ....vvveeevreeiireeereeeireeeereeeenenns 5
3.2  PacnpenencHue yaeOHOTO BPEMEHH TIO PA3BJICTIAM H TEMAM....uvvreerrreernvreesrreensseeessseesssseeessseesnsneens 5

4  CTpyKTypa U coAepaHUe TUCIUIUINHBI, BKITIOYAONIEE MPAKTHYECKYIO TTOJTOTOBKY ....vveenveeneeaneennne 5
70 I G0 (507> %13 0 (501 12 (107 01 8110 13 13 U PSSR UPOPPRR 6
4.2 CONCPHKAHUE JICKIIHM ...ceeuurireurieriureesittesaiteeeatteesuseestteestteesasteesssteessseeasssaeensseeessseeensseesnseessseessees 8
4.3  CopmepKaHHUE TAOOPATOPHBIX BAHITHM] .....eeeuveerreerureeitresteesiesteesseesaseesseesssessseesnseesseesssessseessessseenns 9
4.4 ConepkKaHUE TPAKTUUECKHIX BAHITHI ......veiiiriiiiiieeniieeaiieeniteesiteeesteeesaseeesiteessateeesnaeesmaeesneeesanees 9
4.5  Buasl U coep:KaHUE CAMOCTOATEIBHOU PAOOTHI OOYUAIOIIIHXCS . vvvvvenrrerereeneeesareenseesnreeseennnens 10

4.5.1  Buasl caMOCTOSITETEHON PAOOTEI OOYTAFOIIIIXCS «..evvveenereenreeereenseenaeeeseesureeseesssesnseessseeseesssesnses 10

4.5.2  ConepxaHue CaMOCTOATECITBHON PAOOTHI OOYUAFOIIIHIXCS «.vveeuvvreenereeesureeesureessareesssseesnseeesssneessseeenns 10

5  YuyeOHO-MeTOAMUECKOE 00ECIIEYeHHE CaMOCTOSATENIbHOM paboThl 00yUYaloMMXCsl MO AUCUUIUIAHE .. 11
6  ®oHA OIECHOYHBIX CPEICTB Ui MPOBEICHHS IPOMEXKYTOYHOM arTecTanuy OOy4aroUIuXcs II0

JIACITHITIIIIEHC ......ceeeiuuvvvveeeeeeeeeneiusseseseeeeeensasssssssesaeeesanssnsssseseseeesnsansssssseseseessessssssssseseessesesssssseeseeeemsasssssssssesees 11
7  OcHOBHas W JOTOJHUTENbHAS yueOHas TUTEpaTypa, HEOOX0IuMast JJIsl OCBOCHHS TUCIUIUIAHSI ..... 1 1
8  Pecypcel uHQOpMAIIOHHO-TEICKOMMYHUKAIIMOHHOMU ceTh « HTepHeT», He0OX0IUMBbIE ISl OCBOCHUS
TIVICTIHITITIIEIBT ... eeeeveeeeeeeeeeeeteeeeeeeeeeeeeaaneeseeaan s e e eanseeannasesaanae e saanasesannnnesesnnsesannnsesannnsesannesesannaesesennnanens 12
9  Meroanyeckue yKa3zaHus il O0yYArOIUXCS IO OCBOCHHIO TUCIIMIIITHHDI ......eevvevreneerneeneeereenrenneenne 12

10 HudopmannoHHbIE TEXHOJIOTHH, UCIOJIB3YEMBbIE MIPH OCYIIECTBICHUH 00pa30BaTEIbHOTO Mpolecca
M0 JUCIUIUIMHE, BKIIOYas MEPEYeHb MPOTPAMMHOTO oOecreueHus U  HH(POPMAIIMOHHBIX CIPABOYHBIX

CHICTEM «..teenitteeitte ettt e ettt e ettt e eabt e e eabt e e sab e e e e ab et e st e e e st e e e st e e e bt e e e as et e eabe e e e ab et e eab e e e abe e e bt e e eabbeesabbeesabaeeeabaeesaneeenane 13
11 MarepuanbHo-TexHUYeCcKast 6a3a, HeoOXoauMas [l OCYHIECTBICHUs 00pa3oBaTeIbHOTO Mpolecca
TIO JIVICIIHITIIIHIHIE ...evueeeeeeeeeeeeee e e eeaee e et taeeseeaaeeseeaan s e e aanaseeaanea e eannas e sannanesannnssesannnsesannnsesannesesannaesesennanaens 13
IIpunoxxenne @OHJI OLEHOYHBIX CPEACTB A TEKYIIErOo KOHTPOJIA YCIIEBAEMOCTH U TNPOBEACHMUS
MIPOMEKYTOUHOU ATTECTAITAU OOYUATOIIIHXCS 1. vvveeeuvreeenrreeanereessseeessseeessseeessseesssseesssseessssessssseessssesssseeessseesnns 14
JIMCT PETUCTPALIAN UBMEHEHMM. ....eeenuveeeniiieeiiieeiieeeiieeeieeesieeesiee e Omuodka! 3akiaaka He onpeeieHa.



1 I[lnanupyemMsble pe3yabTaThbl 00y4eHHs N0 JUCHUIINHE,
COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1. [eab U 3212494 IMCHUNJINHbBI

bakanasp o HanpasiieHnio moarotoBku 35.03.04 ArpoHoMuUst JOJKEH OBITH TIOJITOTOBJIEH K pelie-
HHUIO 3a1a4 HpO(l)eCCHOHaHBHOﬁ ACATCIIbHOCTU CIICAYIOIIUX TUIIOB!: HpOI/I3BOI[CTBGHHO—TCXHOJIOFI/I‘-IGCKOﬁ.

Heab (ucHUmIMHBI — ¢hOPMHUPOBATH Yy O0YUAIOLIMXCS 3HAHUS, YMEHUSI U HaBBIKM HEOOXOAUMbBIE
JUTSE TIOCTICYIOIIEH MTOATOTOBKH OaKanaBpa, CriocOOHOT0 K 3(P(GEKTUBHOMY PEIICHUIO TPAKTHUECKUX 3a/1ad
CEIbCKOXO035HCTBEHHOTO MTPOU3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JadbHEHIIEMY pa3BUTHIO JTUYHOCTH.
3agaum JUCHMIIMHBI:
— U3YYUTh 3aKOHOMEPHOCTH (PU3UKO-XUMHUYECKHX MTPOIECCOB, TPOUCXOISIINX B IOYBE U )KUBBIX Op-

rasu3max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOI'O MUPOBO33PEHUS;

— O3HAKOMUTHCS C aNMapaTypoil U MeToJaMu (PHU3NIECKO-XUMHUUYECKOTO UCCIICIOBAHMS, UCIIONb3Ye-

MBIX ISl aHAJIM3a [TOYB M Ka4eCTBa CEJIbCKOXO3SIICTBEHHON TPOIYyKIINH;
— OBIIQJICTh METOJIaMHU PEIICHUs (PU3UKO-XUMHYSCKUX 3aad.

1.2.

KoMmmnereHIIMU M HHAUKATOPBI UX JOCTHKEHU I

OIIK-1. CiocoGeH pemaTh TUIIOBBIE 3a1a4l PO(PECCHOHATBHOM IeITENFHOCTH Ha OCHOBE 3HAHUI OC-
HOBHBIX 3aKOHOB MaT€MaTHYECKUX U €CTECTBEHHBIX HAYK C IPUMEHEHUEM HH(OPMAIIMOHHO-KOMMYHHKA-

OHUOHHBIX TEXHOJIOTHH.

W/I-1omk-1
Hcnonb3yeT OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAy4YHBIX JUCIUIUINH
IJi1e pCHICHUSA  CTaH-
JTApTHBIX 33/1a4 B 00J1a-
CTH arpOHOMHH C IIPHU-
MEHEHHEM HH(pOpMa-
IMUOHHO-KOMMYHUKaA-
LIUOHHBIX TEXHOJOTUI

CTBEHHOHAYYHBIX JHCIH-
IUIVH, SIBJICHUA W IIPO-
LIECCOB, B TOM YHCJIE TIPO-
1eccsl 00pa3oBaHus pac-
TBOPOB, HUX CBOICTBa M
0COOCHHOCTH TPOTEKAI0-
IIUX B HUX PEaKIHii; Mo-
BEPXHOCTHBIE SIBJICHUS U
CBOMCTBA  MOBEPXHOCT-
HBIX CJIOEB; YCJIOBHS CY-
IIECTBOBAHUSA JIUCIIEpC-
HBIX CUCTEM U (haKTOpOB,
BIIMAIONIMX HA YCTOWYH-
BOCTh TaKHX CHCTEM —

(51.0.39-3.1)

3aKOHBI U TIOHSITUSI €cTe-
CTBEHHOHAYYHBIX JUCIIH-
IUIMH B TIpodeccroHaTh-
HOU JEATEIbHOCTU C TIPH-
MEHEHHeM  HWH(pOpMAIH-
OHHO-KOMMYHHKAI[HOHHBIX
TEXHOJIOTWH, ONPEIEATh
CYIIHOCTb (PH3UKO-XUMH-
YEeCKHX MpOLIECCOB, MpO-
UCXOJAIIMX B IIOYBE U
pacTeHHH; HCIOIb30BaTh
CBOWCTBA XUMUYECKUX BE-
IIECTB B JIAOOpATOpHOU U
IIPOU3BOJCTBEHHOM IIpaK-
tuke — (61.0.39-Y.1)

Kon u HauMeHoBaHue ®opmupyemsie 3YH
MHJIMKATOPA JIOCTHKE-

HUS KOMIICTCHIUH 3HAHUS YMEHUS HaBbIKU
OOyuaromuiics nmomxkeH | OOyuaromuiicss  nomkeH | OOydarommiicss 1071
3HATh: YMETB: KCH BJIAJICTh:
OCHOBHBIE 3aKOHBI €CTe- | UCIIONh30BaTh OCHOBHBIC | HABBIKAMU

nmpoBeAcHUST  (PU3UKO-
XUMHYECKUX METOI0B
HUCCIIEIOBAHUN IIOYB U
CEIIbCKOXO035MCTBEH-
HOUW NMPOAYKIHH —
(b1.0.39-H.1)

2 Mecto aucuuniannel B ctpykrype OITOIT

Juctumummaa «XuMust (Gu3udeckas U KOJUTOHIHAS» OTHOCHUTCS K 00s3aTeIbHOM YacTH MPOTPaMMBbI

OakanaBpuaTa.

3

O0béM TUCHUIVIMHBI U BUAbI y4e0OHO#l padoThl

O0beM aucHUILIUHEL cocTaBigeT 4 3aueTHbIX enuHunbl (3ET), 144 akageMuueckux yaca (gauee da-
coB). JlucuuiuinHa u3y4yaercs:




— ouHas ¢popma oOyueHHs B 3 cemecTpe.

3.1 Pacnpenenenune o6beMa JTUCHUIIMHBI 10 BUIaM y4eOHOi#i padoThI

Bun yueGHOH paboThI KonnuecTBo yacos
KonTtakTHasi pabora (Bcero), 48
B TOM 4McJje MPaKTH4YeCKas MOAroTOBKa

Jlexmuu (JI) 16
JlaGopatopusbie 3ansartus (JI3) 32
[IpakTrueckue 3ansatus (113) -

CamocTosiTesibHasi padota odyuawmuxcs (CP) 69
KoutpoJsb 27
HTtoro 144

3.2 PacnpenesieHne y4e0HOI0 BpeMeHH IO pa3aejiaM H TeMaM

B TOM YUCJIIC
KOHTaKTHas padorta =
No Bcero &
HaumenoBanue pasaciioB U TEM =)
TEMBI 4acoB Cp o
JI JI3 | 113 C
S
1 2 3 4 5 6 7 8
Paznen 1. ®usndeckast Xumus
1.1. | Beengenne 9 1 2 - 6 X
1.2. | ArperatHble COCTOSIHUS BEIIECTBA 9 — — — 9 X
1.3. | XuMuueckasi TepMOJAMHAMUKA U TEPMOXUMHUSI 11 1 4 - 6 X
1.4. | XuMuyeckasi KHHETHKA M KaTaJlu3 12 2 4 — 6 X
1.5. | PacTBOpBI 2JIEKTPOJIUTOB U HEAIEKTPOJIUTOB 12 2 4 - 6 X
1.6. | DIEKTPOXMMHUYECKHE TTPOLIECCHI 12 2 4 — 6 X
Paznen 2. Konnonanas xumust
2.1. | IloBepxHOCTHBIC sIBJICHUS. ACOpOITHs 12 2 4 — X
29 Komnnoumaeie cucTeMbl 1 METOBI TTOTYUSHUS JTHO- 12 ’ 4 _ 6 «
(hOOHBIX KOJUTOHUIOB
3 Y CTONYMBOCTD M KOATYJISIUS THOPOOHBIX KOJIIO- 10 ’ ) _ 6 «
UJI0B
2.4. | MukporeTeporeHHble CUCTEMBI 7 1 - - 6 X
75 PacTBOpBI BBICOKOMOJIEKYIISIPHBIX COCIUHEHUMN 11 1 4 B 6 X
(pactBopsl BMC)
Kontposb 27 X X X X 27
Hroro 144 16 32 69 | 27
4 CTpyKTypa u cofep:KaHNe JUCHUIIMHBI, BKJIHYaK0Iee NPAKTHYECKYI0 MOAT0TOBKY

[IpakTHueckas MOArOTOBKA MPH PeaTH3allii yIeOHBIX MPEAMETOB, KypCOB, JUCIUTUINH (MOYJIeH)
OpPraHHU3yeTCsl MyTeM MPOBEJCHHS MPAKTUYSCKUX 3aHATHUN, IPAKTHUKYMOB, TA0OPATOPHBIX PabOT M MHBIX
AQHAJIOTUYHBIX BUJIOB YU4E€OHOH JEATEIbHOCTH, IPEIyCMaTPUBAIOIINX YIaCTHE 00YUYAIOIMIUXCS B BBITIOJTHE-
HUU OTJENIBHBIX AJIEMEHTOB padoT, CBS3aHHBIX ¢ OyAyIIei npodeccHOHANIBHON NeATeIbHOCTRIO.

[IpakTrueckas MOArOTOBKA MOXKET BKJIFOYATh B CE€0S1 OTICIbHBIC 3aHATHS JEKIIMOHHOTO THIA, KO-
TOpBIE MPelyCMaTPUBAIOT Nepeady yueOHo! nHpopMay 00ydaonmmcs, HeoOX0AUMO A1 ociexy-
IOIIIETO BBIMOJHEHUS PabOT, CBA3aHHBIX ¢ OyIyIIe mpodecCuoHaIbHON NeITeTbHOCTHIO.

PexoMeHyeMblii 00beM MPAaKTUYECKOM MOATOTOBKY (B MPOIIEHTAX OT KOJMYECTBA YaCOB KOHTAKT-
HOM paOOTHI) ISl TUCIUILIAH, PEATA3YIOIIHNX:

- yauBepcanbHbie KomrereHnn (YK) ot 5 1o 15%;
- obmenpodeccuonansubie kommnereHnuu (OITK) ot 15 go 50 %;



- npo¢eccuonanbubie KomnereHuuu (I1K) ot 20 o 80%.

4.1 Conep:xkanue TUCHUINIMHBI

Pasznea 1. ®uznyeckas XuMus
1.1 Beenenune

Bo3nukHOBeHHE (DU3MUYECKOW M KOJUIOMJIHOW XMMHH KaK CaMOCTOSITENbHBIX JUCIHUIUIMH. M.
B. JIoMOHOCOB — OCHOBOIOJIOKHUK (pU3nyeckod XMMHUHU. POJb OTEUECTBEHHBIX YUEHBIX B Pa3BUTHUHU
dbuznveckoil 1 KoyutonaHoU xuMuu. [IpeameT dpuzndeckoi U KOJTTONIHONW XUMUHU. 3HaUueHue (pu3ndeckomn
1 KOJUTOUTHOM XUMHH B OMOJIOTHYECKON U CEIbCKOXO3SIICTBEHHON HayKax.

1.2 ArperaTHble COCTOSIHHMS BellleCTBa

CocrosiHUS BeNIECTBA: Ta3000pa3HOE, KHUAKOE, TBepAoe, Imia3Mma. ['a3o000pa3HOe COCTOSHUE.
3aKOHBI NACAJIBHBIX TI'a30B. YPaBHeHI/IG COCTOAHUA HACATIBHOT'O TI'a3a, KHHCTHUCCKasd Teopm{ ra30B
PeannHEbIe ra3ml.

1.3 Xumuyeckasi TepMOANHAMHUKA U TEPMOXHMHSA

Kraccuueckast u ctaTucTudeckas TepmoanHamMuka. CucTemMa u BHEHIHSsI cpeia. DHeprus. Pabora
U TEIUIoTa Kak cnocoObl mepenaun sHeprun. DyHkims coctosHus. Ilapamerpsl cocrosHus. Peakuuu
oOpazoBanus. TermmoBoit 3QPeKT XUMUIECKON peakiuu. DHTAIbIHs. 3aKOH ['ecca U CIeCTBUS U3 HETO.
Bropoe Hauano tepmoanHamMHuKHU. TpeTbe Havano TepMoarHaMukud. CBOOOHAS SHEPTUS M HAIPABJICHUE
XUMHYECKUX PEAKIUM.

1.4 XuMnueckas KHHETHKA U KATAJIN3

CKOpoCTh XUMHYECKHX peakuuil. CpeiHsis M MrHOBEHHas CKOPOCTh XHMHYECKOW pEaKIIHH.
KoHcTaHTa CKOpOCTM XMMHMYECKONM peakiuuu. BiusHMe KOHLIEHTpalMM Ha CKOPOCTh pEaKLuil.
Onpenenenre KOHCTAHT CKOPOCTEN peakuuii. BausHue temnepaTypbl Ha CKOPOCTh PEAKLIMK. Y paBHEHUE
Appenuyca. DHeprus aktuBauuu. Katanusz u ero 3HaueHue B COBPEMEHHON XMMHUYECKON TEXHOJIOTHU U
ouonornueckux mpoueccax. Kiaccupukanus kaTanuTudeckux mporeccoB. GepMeHTaTUBHBIN KaTallu3,
ero OocoOEHHOCTM ¥ 3HaueHHWe B OHOJOrMyeckux rmporeccax. @DOTOXUMUYECKHE PEaKIHH.
DOTOXMMUYECKHE, TEMHOBbIE M paJHallMOHHO-XUMHUYecKHe peakuuu. CKopocTb (POTOXUMHUYECKUX
peakiuii. CHHTE3 OpPraHMYECKOTO BEIIECTBA PACTCHHSIMH TIOJ JCHCTBHEM XJOpoduiia Kak
ceHcuOunm3aropa. 3HadeHHe (oTocuHTe3a. XHUMUYECKOe paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, yCTOMYMBOE, XMMHUYECKOE pPABHOBECHE W WM3MEHEHUE TEPMOJUHAMUYECKHX (YHKIUH.
JIlnHaMuYecKuil XapakTep paBHOBeCHs. BiMsHUME BHEIIHUX YCIOBUM Ha paBHOBecue, npuHimmn Jle-
[Marenbe. 3akoH aelcTBYOMMX Macc. KOHCTaHTa XMMUYECKOIO PaBHOBECHS U CBS3b €€ C U3MEHEHHEM
CBOOOTHOM DHEPTHUH.

1.5 PacTBOpBI 3/1EKTPOJTUTOB H HEJIEKTPOJINTOB

PazbaBnennsie pactBOpbl. KosmuraTuBHBIE CBOWMCTBA pacTBOpoB. [lOHMWKEHHME JaBIEHUS
HACBHIIIEHHOTO Mapa pacTBOPUTENIS HAJ pacTBopoM. TemmepaTypa 3aMmep3aHus pa30aBIeHHBIX PaCTBOPOB.
Kpuockomust. 3akonsl Payns. Temneparypa kuneHus paz0aBieHHBIX pPacTBOPOB. D0ymuockonus. Ocmoc.
OcmoTHueckoe naBieHue pa30aBICHHBIX pacTBOpoB. 3akoH Baut I'odda. bruonornueckue mporeccsl u
ocMoc. Bo3HukHOBeHHE MOHOB B pacTBopax. [Ipomecchl conmpBaTauuu (rugpatanuu). Pazsutue teopuu
CHJIBHBIX 3JIEKTPOJIUTOB B pabotax JleGas u Xrokkens. AKTUBHOCTb, KOO((GUIIMEHT aKTUBHOCTH, HOHHAS
cuuia pacTBopa. Pa3BuTue noHATHs KUCIOTHI M ocHOBaHUs. Teopust bpeHcrena, KUCIOTHO-OCHOBHBIE MAPHI.
Cuna xucnot u ocHoBaHuil. KonuuecTBeHHOE OnpenieleHne KUCIOTHOCTH BOJIHBIX pacTBOpoB. IloHsTHE
pH u pK. Pacuer pH xucnbeix u mienodssix pactBopoB. bydepHble cucTeMbl, X COCTaB U MEXaHU3M
neiictBusi. Pacuer pH Oydepubix cuctem. bydepHas eMKocTb, BIMSAHUE HAa Hee Pa3lUYHBIX (PaKTOPOB.
DnekTpuueckas MPOBOJUMOCTb PACTBOPOB 3JIEKTPONUTOB. [IpOBOAHHMKM MEpPBOrO M BTOPOTO PoOAA.
[IpumeHeHne 3akoHa AECHCTBYIOLIMX Macc, K ciaaObIM 3JEKTpoiuTaM. 3aKoH paszbamieHust OcTBajbia.
[TonBu>XHOCTH MOHOB. MeTOAbl U METOAUKH HCCIEAOBAHUS (PU3UKO-XUMUYECKHUX CBOWCTB PacTBOPOB.
OmnpeneneHue CTENEHH M KOHCTAHTHI JUCCOIMALUHU cHaObIX 3ieKTponuToB. KoHmykromerpudeckoe



TUTpoBaHue. IIpumMeHeHue  3JIEKTPUYECKOW  NPOBOAMMOCTH  JUIsL  OIPEACIICHHUsS  BIIAXKHOCTH
CEJIbCKOXO35IMCTBEHHBIX NPOAYKTOB, TMHAMUKHU COJIEBOTO PEXUMa I10YB.

1.6 DnexkTpoXHMHYECKHE NPOLECCHI

JIBOWHOM SNEKTPUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue anemMeHTh. OOpaTHMble U
HeoOpaTUMbIe 3eMeHTHl. YpaBHeHHe Hepucra. Dnekrpomgusie moreHimansl U DJ[C ranbBaHHYECKUX
ajeMeHTOB. HopmanbHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIopoaHblid 3JIEKTpOA. DIIEKTPOIbI
WHJVKAaTOpPHBIE (M3MEPUTEIBHBIE) U BCIIOMOTaTelbHbIE (CpaBHEHUS). MI3MeEpeHne 3JIeKTPOIBUKYIUX CHJL.
[ToTrenunomeTpuyeckoe ornpeaeneHue HOHOB B pactBopax. Juddy3uoHHble MOTEHUUATIbl. MeTob
ycTpaneHus: 1u(@y3uoHHBIX MOTEHIHANOB. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE 3JIEKTPOJbI U LEMH.
OKUCIUTEIHHO-BOCCTAHOBUTENbHBIN NOTCHIHUAJI TTOYB; Cr0 H3MCPCHMUC. HOTGHHHOMeTpI/I‘ICCKHﬁ METOL
onpeneneHust pH. CTeKITHHBIN 2JIEKTPO ¢ BogopoaHou pyHkiueit. [loTeHnrmoMeTpudeckoe TUTPOBAaHUE.
OnpeneneHHe OKHCJINUTCIBbHO-BOCCTAHOBUTCIBHOI'O IIOTCHIIMAJIA B 61/IO.HOI‘I/I‘-I€CKI/IX CUCTEMAX.

Pasznea 2. Kosstonanas xumus
2.1 [loBepXHOCTHBIE ABJIEHUS. ATcCOPOIMS

N3otepmel agcopOrun. Ouszndeckas ¥ XUMUYECKast aacopOrus. AacopOIius Ha TpaHUIIE TBEPI0E
teno — ra3. Teopus agcop6umu, Ypasuenue Jlenrmiopa u @pelinanuxa. AncopOuns Ha rpaHHIIe TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ] Ha IOBEPXHOCTH ajcopOeHTa. AncopOuus
anektponutoB. IlpaBuma ®asuca — IleckoBa. OOmenHast ancopOuusi. YpaBHeHue Hukomabckoro.
Ancopbuust Ha TpaHuLe pas3ziena pacTBop — ra3. [IoBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHbBIE
BeriecTBa. OpHEHTAIHs MOJIEKYJI B IOBEPXHOCTHOM ciioe. Y paBHeHue I'n60ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOJTy4YeHHusI THOPOOHBIX KOJJIOUI0B

OO0mmasi XxapakTepucTHKa KOJUIOMIHBIX CHCTEM M HMX POJIb OMOJOTUYECKHX OOBEKTaX, MOYBaX.
MeTtoapl omyueHust TM0(GOOHBIX KOJIOUIOB € MOMOIIBI0 KOH/ICHCAIIMU, MEXaHUYECKOTO pa3apoOaeHus,
AIEKTPUUYECKOTO PACIIbUICHHUS, YIBTPAa3ByKa U MENTU3aUU. MONEKyISIpPHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMIO0B. bpoyHOBCckoe aBmkeHne. OCMOTHYECKOE J1aBlIEHUE.
CemumenTtanusi. Bs3kocTh. OYNCTKA KOJJIOWTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpadUIbTpaIi,
AJICKTPOINAIN3a U AJIeKTpoyibTpaduiabTpanunu. CBeropaccesaue. Dddext Tunnans u ypaBuenue Pames.
MeTo1bl 1 METOIUKH UCCIICIOBAHUS (PHU3UKO-XUMHUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YCcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroduuBocTh. Koarymsmus. JlelictBue anektponutos. [IpaBuiio
[Iynema — apau. CoBMECTHOE AEMCTBHE SJIEKTPOJUTOB MpH Koaryisanuu. Koarymsuus v 1a3eTTa-
noteHuai. Teopus Koarysauuu nekTpoautaMu. Kunerrka koarynsiiuu. CtapeHue 30ei U nenTu3aius.
3ammTHOE JEHCTBUE MOJICKYJSIPHBIX aICOPOUPYIONTUX CIIOEB.

2.4 MukporereporeHHble CHCTEMbI
Cycnienzuu. Omynbcuu. Ob6patuMocTs $a3. IMynbraropsl. [lensr. Aspo3onu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pactBopsl BMC)

O6mas xapakrepuctuka pactBopoB BMC u ux posib B OM0JIOTHYECKUX 00beKTax, movyax. Coro-
cTaBJIeHHE JTMOPOOHBIX KOJIOUA0B U pacTBopoB BMC. DriexkTpuueckue, MOJIEKYJIIPHO-KUHETUYECKHE U
onTH4ecKkue cBorcTBa pactBopoB BMC. 3apsi wactuiisl. M3osmektpuueckas Touka. MemOpaHHOE paBHO-
Becue. Bsaskocts. OcMmoTndeckoe paBienne. CBeTopaccessHue U NorionieHne cBeta. Habyxanue u pacTBo-
penne BMC. Crenenp HaOyXxaHus 1 CKOpOCTh HaOyxanus. @aktopsl HaOyxaHus. ['enu. Ctyaau. [Tomykor-
JIOUABI. MCTO,Z[BI 1 MCTOANKU UCCIICAOBAaHUA (1)I/I3I/IKO—XI/IMI/I‘-I€CKI/IX CBOIICTB BBICOKOMOJICKYJISIPHBIX COCOU-
HEHUil.



4.2 Conepxanue Jgexuuii

JIeK-
187044

Kparkoe conepxanue neKkuu

Konuuectso

qacoB

[IpakTuueckas

IIOArOTOBKA

BBenenne. Bo3HukHOBeHUE (PU3NUECKON M KOJUIOMIHOW XUMHH KaK CaMOCTOS-
TENBHBIX TUCHUILIHH. [IpenMer Gu3ndeckol M KOJJIOMIHOW XUMUU. 3HAYCHUE
(bU3MYECKON U KOJUTOMIHOW XUMHUH B OMOJIOTHYECKON U CENTbCKOXO3SIICTBEHHOM
HayKax.

XuMuuyeckasi TepMOAUHAMMKA U TepMoxuMmusi. Kiaccuueckas u cratuctuye-
ckast TepMoauHaMuka. CucreMa u BHEITHSS cpefa. DHeprus. Pabora u temmora
Kak crocoObl epenayn sHeprun. OyHkuus coctossHus. [lapameTpbl cOCTOSHHUS.
Peaknun o6pazoBanus. TemmoBor d3PeKT XUMUYECKON peakiuy. DHTATbITHS.
3akoH ['ecca u ciaeCcTBUS U3 HETO.

XuMuYecKkass KHHEeTUKA U KaTaau3. CKopocTh XUMUYECKUX peakuuit. Cpen-
HSIsl ¥ MTHOBEHHASI CKOPOCTh XUMUYECKOM peakinu. KoHcTaHTa CKOpOCTH XUMU-
YeCcKoM peakuuu. BiusiHue KOHIEHTpaluKi Ha CKOPOCTh peakiuii. OnpeneneHre
KOHCTAaHT CKOPOCTEH peakLMid. BiusHue temiiepaTypbl Ha CKOPOCTb PEAKIUU.
YpaBHenue Appenuyca. DHeprus akTuBauuu. Katanus u ero 3HaueHue B COBpe-
MEHHON XMMHUYECKON TEXHOJIOTUH M OMoJjoruyeckux npoueccax. Kinaccuguka-
1S KaTaTUTUYECKUX mnpoieccoB. epmMeHTaTUBHBIN KaTaiu3, €ro 0COOEHHOCTH
Y 3HaueHHe B OMOJIOTMYECKUX IMpolieccax. XMMHUECKOe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. McTuHHOE, yCTOMYNBOE, XUMUYECKOE PAaBHOBECHE U U3BMEHEHUE
TepMoanHaAMHUUecKuX (QyHKIMA. JIMHaMu4ecKkuil Xapakrep paBHoBecus. Bims-
HHE BHEUIHUX yCJIOBUM Ha paBHOBecue, mpuHuun Jle-Illatense. 3akoH neicTBy-
IOLMX Macc.

PacTBOpBI 2JIEKTPOJIUTOB H HEAIEKTPOJIUTOB. Pa3zbaBinennsie pactBopsl. Koi-
JIUTaTUBHBIE CBOMCTBA pacTBOpOB. [loHMkeHUE JaBieHUs HACBIILEHHOTO Mapa
pacTBOpHUTENA HaJl pacTBOPOM. Temmeparypa 3amep3aHusl pa30aBlIEHHBIX pac-
TBOpoB. Kpuockomus. 3akonsl Payns. Temneparypa kureHus pa3z0aBICHHBIX
pactBopoB. DoOymmockonus. Ocmoc. OcMOTHYECKOE JaBICHUE pa30aBICHHBIX
pactBopoB. 3akoH Bant ['odda. buonornueckue nporeccsl 1 ocmoc. Bo3HUK-
HOBEHUE HOHOB B pactBopax. [Ipouecchl conpBaTanuu (ruaparamnuu). Pazsurue
TEOPUHU CHIILHBIX AJIEKTPOIUTOB B paboTax Jlebas u Xrokkemns. AKTUBHOCTb, KO-
3¢ (HULMEHT aKTUBHOCTH, MOHHAs CHJIa PacTBOpa. DJEKTpUYecKas MpPOBOAU-
MOCTb PacTBOPOB 3JIEKTPONHUTOB. [IpoBOIHUKH TepBOro U BTOpOro poxa. [lpu-
MEHEHHE 3aKOHa JEUCTBYIOUINX MACC, K CIa0bIM 3JIeKTpoauTaM. MeToibl 1 Me-
TOJMKH MCCIIENOBaHUs (PU3MKO-XMMHYECKUX CBOMCTB PACTBOPOB.

DJIeKTPOXMMHUYECKHE Mpouecchbl. [[BOMHON 3TIEKTPUYECKUM CIION U €0 CTpoe-
Hue. [anpBaHmdeckue smeMeHThl. OOpaThMble W HEOOpaTHMbBIE 3IIEMEHTHI.
VYpaBuenue Hepucra. Dnexktpoanbie noreHuuansl 1 3/]C raibBaHUYECKHUX dJie-
MeHTOB. HopMmanbHblil (cTaHAApTHBIN) MNOTEHIMAl. BoIOpOAHBIN 31EKTPOA.
DJIEKTPO/Ibl MHIMKATOPHBIE (M3MEPUTENIBbHBIE) U BCIIOMOTaTeIbHbIE (CpaBHE-
Hus). M3mepeHne aieKTpoaBWKyIIUX cuil. OnpeseneHne OKUCINTENbHO-BOC-
CTAaHOBUTEJIHHOTO MOTEHIIMAJIa B OMOJIOTHYECKUX CUCTEMAX.

IloBepxHOCTHBIE siBJIeHUA. AncopOuusi. 3oTepmbr ancopOrmn. dusudeckas u
XUMHYecKast acopOonus. AncopOius Ha TpaHuIIe TBEpAOeE TeNo — ra3. Teopwus aj-
copbumu, ypaBHeHue Jlenrmropa u @pelinmxa. AncopOIus Ha TpaHUTIE TBEPIOE
TEJI0 — PacTBOP.

KosutonaHble cucTeMbl 1 METOABI MOJYyUYeHHsI JTHO(POOHBIX KoJLToHI0B. O0-
rast XapaKTepI/ICTI/IKa KOJJIOUOHBIX CUCTEM U UX pOHB 6HOJIOI‘I/I‘IGCKI/IX 06’b€KTaX,




noyBax. MeToapl noiay4deHus JTU0()OOHBIX KOJJIOWAOB € MOMOIIBIO KOHJCHCA-
LMY, MEXaHUYECKOro pa3apoOsieHus, 3JIEKTPUUYECKOro pPACIbUICHUS, YJIbTpa-
3BYKa W NCNITHU3AllUH. MOHeKy.H}IpHO—KI/IHeTI/I‘IeCKI/Ie, OIITUYCCKUC U BJICKTPUYUC-
CKHe CBOMCTBa JIMO(DOOHBIX KOJIIOWAOB. bpoyHoBckoe nBmkeHue. OcMoTHYe-
ckoe nasnenue. Cenumenrtanus. Bszkocts. CBeTopaccesnue. MeTonbl U MeTo-
JMKU UCCIIEJOBaHUSI (PU3UKO-XUMUYECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

YceroituuBoCTh U KOATyAAIMA JHO0(POOHBIX KOIOUA0B. KuHneTnueckas u ar-
peratuBHas yctoilumBocTh. Koarymsums. JleiictBue snexktponuToB. IlpaBuiio

7. [ynbua — 'apau. CoBMeECTHOE IEHCTBUE 3IIEKTPOIUTOB NpH Koaryisauuu. Koa- | 2 +
TYJISIUS U [3€TTa-MOoTeHIMal. Teopust KoaryJsuu aekTponntamu. Kuneruka
KOAaryJisiiuH.
Muxporereporednbie cucreMmbl. CycneH3uu. Omyiabcuu. O6paTuMocTh (as.
Omynbratopsl. Ilensl. Aspo3zoinn.
PacTBOpBI BHICOKOMOJIEKYJISIPHBIX coequHeHui (pactBopbl BMC). O6mias
3 XapakTepucTrka pactBopoB BMC u ux poib B OMOIOTUYECKUX 00BEKTaX, MMOY- ’ +
) Bax. Conocrapiienre TM0POOHBIX KOJUIOUI0B U, pacTBopoB BMC. Dnektpuue-
CKHE, MOJIEKYJISIPHO-KMHETHUECKHUE U ONTUYECKHE CBoWcTBa pacTBopoB BMC.
3apsn yactuibl. M303exkTpudeckas Touka. MeToabsl 1 METOJMKHU UCCIEA0BAHUS
(U3UKO-XMMHYECKHUX CBOWCTB BEICOKOMOJICKYJISIPHBIX COCTMHEHUH.
Hroro | 16 | 10%
4.3 Coaepxxanue Ja0OpPaTOPHBIX 3aHATHI
2 | ¢
Ne y SRR
HaumenoBanue 1abopaTopHbBIX 3aHATHIA =9 =06
/1 EF| E&
s E¢
=
1 Broanoe 3anstue. Texnuka 6e3onmacHocTH. Pemenne 3a1ad Ha arperaTHbIE COCTO- ) 4
SIHUSI BELIECTBA.
’ Xumundeckas TepMmoinHaMuka. Onpeenenne TeroBoro 3gpgexra nporecca pac- 4 N
TBOPEHHUSI COJIU.
3 Xumuyeckasi KHHEeTUKa. POTOMETPUYECKOE U3YUEHNE KHHETUKA XUMHYECKOH pe- 4 4
aKIUu.
[Tonyuenue OyepHBIX paCTBOPOB M M3YUCHHE MX CBOWCTB. 4 +
DnexTpoxuMHuueckue mpoueccsl. KoHaykromeTpudeckoe n3y4eHue CBONCTB pac- 4 4
TBOpa CJIA00TO AJIEKTPOJIUTA.
6 [ToBepxHOCTHBIE siBIEHUs. MccnenoBanue aacopOLuny MOBEpXHOCTHO-aKTUBHOTO 4 N
" | BemectBa (ITAB) u3 pacTBopa Ha OBEPXHOCTH TBEPJIOTO TEJIA.
7. | Kommongneie pactBopsl. [losiydeHne u cBOMCTBA KOJUIOUIHBIX PACTBOPOB. 4 +
8. | YCTOHYMBOCTD M KOAryJISIHsl IMO0()OOHBIX KOJUIOUIOB. 2 +
9, BricokoMonekymsipabie coequHeHus. M3yueHne CBOMCTB paCTBOPOB BEICOKOMOJIE- 4 4
KYJISIDHBIX COETMHEHHI.
Hroro | 32 | 30%

4.4 CopaepxaHue NPAKTHYECCKHUX 3aHATHI

[TpakTrdeckue 3aHATHS HE MIPEyCMOTPEHbI YUEOHBIM TLIAHOM.




4.5 Buabl u cogepkaHue CAMOCTOATEIbLHONH padoThI 00y4aroIMXCcst

4.5.1 Bwuasl caMOCTOSTEIEHON PabOThI 00yJarOIIHXCS

Buapl camocTosiTenbHON paboThI 00yJarOIIHXCS KomnuectBo yacos

[ToaroToBka K 1a00OPATOPHBIM 3aHATUSM U K 3alTUTE Ja0OPATOPHBIX paboT

24

BrinoaHeHne KOHTPOJIBLHON pabOThI

CaMOCTOSTEIIBHOS N3YUYCHUC OTHCJIBbHBIX TCM U BOIIPOCOB

35

IToaroroBka K IpOMEKYTOUYHOM aTTECTalUU

10

HToro

69

4.5.2 CopnepxaHue cCaMOCTOSATENBbHOM pabOThI 00YyYaIOLIHXCS

HanmeHnoBanue TeM U BOMpPOCOB

KonnuectBo
4acoB

Beenenue. M.B. JIoMOHOCOB — OCHOBOIIOJIOKHUK (prznueckor xumuu. Pois
OTEUYECTBEHHBIX YUCHBIX B Pa3BUTHH (PU3NUECKON M KOJUIOUTHON XUMHH.

6

ArperaTHble COCTOAHUS BemiecTBa. Kunernueckas Teopus ra3oB. PeaibHbie
ra3bl.

9

XuMu4deckass TepMOJMHAMUKA W TepMOXuUMHus. BTopoe Hauano TepmouHa-
muku. Tperbe Hayano TepmoanHaMuKU. CBOOOIHAS PHEPTHUS U HANIPABJICHUE
XUMHYECKUX PEaKIUM.

XuMuyeckasi KHHETUKa 1 Katanu3. DoToxuMuueckue peakuun. PoToxumuye-
CKHe, TEMHOBBIE M paJHalliOHHO-XUMHUYeckue peakiuu. CKopocTh (HOTOXH-
MHUUYECKUX peakiuid. CUHTE3 OpraHMYe€CKOro BEUIECTBA PACTCHUAMHM O 1CHi-
CTBHEM XJiopo(uiia Kak ceHcuOunuzaTopa. 3HaueHue (ortocuntesa. KoH-
CTaHTa XUMHYECKOTO PABHOBECHS U CBSI3b €€ C U3MEHEHHUEM CBOOOTHOM dHEP-
THH.

PacTBOpEI 37EKTPONUTOB U HEJEKTPOIUTOB. PazBuTHe MOHATHS KUCIOTHI U
ocHoBaHus. Teopus bpeHcTena, KUCIOTHO-OCHOBHbBIE Napbl. Cuila KUCIOT U
ocHoBaHui. KonumdecTBeHHOE ompeneneHue KUCIOTHOCTH BOJHBIX pPacTBO-
pos. IToustue pH u pK. Pacuer pH kucnpix u mienovnsix pactBopos. bydep-
HBIE CHCTEMBI, UX COCTaB M MeXaHu3M jAeiicTBusa. Pacuer pH OydepHbix cu-
creMm. bydepHas eMKoCTh, BIUsSHUE Ha HEE PA3IMYHBIX (AKTOPOB. 3aKOH pa3-
6aBnenust OctBasibna. [loaBrkHOCTE MOHOB. OmpeniesieHne CTENeHN W KOH-
CTaHTBI AUCCOIUAINH CTA0BIX AMEKTPONIUTOB. KOHIyKTOMETPHUIECKOE TUTPO-
BaHue. [[puMeHeHne AIeKTPUIECKO MPOBOAMMOCTH ISl ONIPEAEIICHUS BIIaX-
HOCTH CEJIbCKOXO3SIICTBEHHBIX MPOAYKTOB, JUHAMUKH COJEBOTO pPEXHUMa
MIOYB.

DnekTpoxumMuueckue npouecchl. [loTeHIroMerpruueckoe onpeaeieHue HOHOB
B pacTBopax. Juddysrnonnsie norenmansl. MeToas! yerpanenus nuddy3mnon-
HBIX MOTEHUUANOB. OKHUCIUTEIBHO-BOCCTAHOBUTENIBHBIE 3JIEKTPOJbl U LEMH.
OKHCIUTENBHO-BOCCTAHOBUTENBHBIN OTEHLIMAI II0YB; €ro u3Mepenue. Iloren-
uoMeTpudeckuil Meroa onpeaeneHus pH. CTekIsTHHBIN 3JEKTPOJI C BOAOPO-
HOM (pyHKkmmei. [ToTreHnmomMeTpuyeckoe TUTPOBaHNE.

[ToBepxHocTHbIe siBeHUS. OpueHTanus TUGUIBHBIX MOJIEKYJ Ha TOBEPXHO-
ctu aacopoeHTa. Anmcopouus snektponuToB. [IpaBuna dasuca — [leckona.
OObmennas ancopOrus. YpaBHenue Hukonbckoro. AncopOiust Ha TpaHULE
paszzaena pacTBop — ra3. [IoBepXHOCTHO-aKTHBHBIC U TOBEPXHOCTHO-HEAKTHB-
Hble BenlecTBa. OpHUEHTAMs MOJEKYJT B IMOBEPXHOCTHOM Clioe. YpaBHEHUE
['ub6ca.

Komnouaneie cucTeMbl W METOHABI TMONYYCHHS JTHOPOOHBIX KOJUIOHIOB.
OuncTKa KOJUIOWJHBIX PACTBOPOB METOJAMH JHAIN3a, YJIbTpaduIbTpalu,

10



ANIEKTPOAMAIIH3A U 3IEKTpoyibTpaduiabTpanun. DPdext Tunaans u ypaBHe-
Hue Pases.
YcToiunBOCTh U Koaryssinust JTHOQOOHBIX KoiutonaoB. CrapeHue 301eil u
nenTu3anus. 3alnuTHOe IeHCTBUE MOJIEKYJISIPHBIX a/ICOPOUPYIOLINX CIIOEB.
Mukporereporennsie cucrembl. CycneHnzuu. Omyabcuu. OO6paTuMocTs (as.
Omynbraropsl. [lensl. Aspo3onu.
PacTBOpHI BBICOKOMOJIEKYJIIPHBIX coeuHeHu (pactBopsl BMC). Membpan-
Hoe paBHOBecue. BsazkocTe. OcmoTrdeckoe napieHue. CBeropaccessHue u
noruomenue ceera. Habyxanue u pactsoperne BMC. Crenens HaOyXaHus U
ckopocTh Habyxanusi. @aktopsl HaOyxanus. ['emu. Ctyaau. [lomykomionasl.
HTroro 69

10.

1.

S  Y4eOHO-MeTOAMYECKOE 0OecledeHue CaMOCTOATEIbHOI padoThl 00y4a0IIMXCS
0 TUCIUIIINHE

YyebHo-MeToanueckue pazpadotku nMmeroTcs B Hayunoit 6ubimoreke ®I'BOY BO HOxHO-Ypais-
ckuit [AY:

1. Xumus Gusnueckas U KOJUTOUIHAs [DIEKTPOHHBIA pecypc]: MEeTol. peKOMEHIAIMHU K CaMOCTOs-
TEeITLHON paboTe Mo JUCIUILINHE [71s1 OakaiaBpoB, oOydarommxcs mo HanpasieHusM: 35.03.03 Arpoxu-
Mus U arpornouBoBeaeHue, 35.03.04 Arponomusi, 35.03.05 CagoBoactso, 35.03.07 TexHomorust npou3Bo-
CTBa U MepepabOTKH CeNbCKOX03s1icTBeHHOU npoaykiuu ] / KOxxuo-Ypanbckuit 'AY, MHCcTUTYT arposko-
noruu; cocT. A. A. Kanranos. - Muacckoe: FOxHO0-Ypansckuit [AY, 2016. - 28 c.: wi., Tabn. - bubmmorp.:
c. 28 (10 ma3B.). - loctym u3 okanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Jloctyn
u3 cetu Matepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

6 DoHJ OLEHOYHBIX CPEACTB JJIsl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALMU 00y4alomuXcs 1Mo
JUCIHUILINHE

st ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKHM oOydwarontuxcs Tpedoanusim ®@I'OC BO
pa3paboTaH (GOH] OLEHOYHBIX CPEACTB JAJIS TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U MIPOBEACHUS IPOMEKY-
TOYHOM arTecTanuu oOydaromuxcs no quciuminHe. GoH T OLIEHOUHBIX CPEACTB MpeacTaieH B [Ipunoxe-
HHUMH.

7 OcHOBHasl M IONOJHUTEIbHASA YUeOHasl JJUTEepaTypa, He00X0AMMAas 1JIsl OCBOCHUS
AMCUMUILINHBI

OcHoOBHas 1 AOTIOTHUTENbHAS yaeOHas TuTepaTypa uMeetcsi B Hayunoi OnOimoTeke 1 2JIeKTPOHHON
uHpopmannoHHo-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii [AY.

OcHoBHAaA:

1. Hurmarymmun, H. I'. ®usnueckas u kossouaHas XxuMus : yueoHoe nocodue / H. I'. Hurmatysius.
— 2-e u3A., uctp. u gomn. — Cankrt-IlerepOypr : Jlans, 2021. — 288 ¢. — ISBN 978-5-8114-1983-
8.— Texkcr: onexTpoHHbI / Jlanp : 3JeKTpoHHO-OMOIMOTeyHass cucrema. — URL:
https://e.Janbook.com/book/168863

2. TumnoBsie pacyeTsl MO PU3NYECKON U KOJUIOMAHON XUMUH : yueOHoe mocodue / A. H. Bacrokosa,
O. I1. 3agaunna, H. B. Haconoga, JI. U. [Tepenénkuna. — Cankrt-IlerepOypr : Jlanp, 2021. — 144
c. — ISBN 978-5-8114-1605-9. — Tekcr : anekTpoHHbIH // JIaHb : 31eKTpOHHO-OMOINOTEeYHAS CH-
crema. — URL: https://e.lanbook.com/book/168647

JlonmosHUTeENBHAS:

1. AngpromkoBa O. B. Xumusa. M30pannbie pa3nensl o0med (U3NYECKOW W KOJUIOMAHOW XUMHUU
[DnexTponnsiit pecype] / O.B. Anapromkosa; T.W. Boctpukosa; A.B. llIBsipesa; E.1O. [lonoga -
HoBocubupck: HI'TY, 2011 - 160 c. - JlocTtyn k moiaHOMY TeKCTy ¢ caiita DbC YHuBepcuTeTcKas
ouobnmoreka online: http://biblioclub.ru/index.php?page=book&id=228572

2. Mapunkuna, I'. A. ®uszndeckas U KOJUTOUAHAS XUMUS : yueOHoe ocodue / I'. A. Mapunkuna, H.
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I1. [onsxosa, FO. N. KoBanb. — HoBocubupck : HI'AY, 2009. — 151 ¢. — Tekcr : 3neKTpOHHBIH //
Jlanb : anexTponHO-OMOMMOTeYHas cuctema. — URL: https://e.lanbook.com/book/4568

3. ®wusnueckas u koutonaHas xumus. [Ipaktukym : yuebnoe nocobue / I1. M. Kpyrnsakos, A. B. Hy-
mraeBa, H. I'. Bunkosa, H. B. Komesa. — Canxkt-Ilerepoypr : Jlanp, 2021. — 208 c. — ISBN 978-
5-8114-1376-8. — Tekcr : anekrpouHsiit // Jlans : anekTponHo-0nOmmoTeyHas cucrema. — URL:
https://e.Jlanbook.com/book/168496

4. bonpapesa, JI. II. ®usndeckas U KOJUIOUTHAS XUMUS: TEOpUs U MPAKTUKA : yuyeOHoe mocodue : /
JI. I1. bonmapeBa, T. B. MactiokoBa ; Hayu. pen. T. A. Kyumenko. — Boponex : Boponexckuii roc-
YAApCTBEHHBIM YHUBEPCUTET MHKEHEPHBIX TexHosnorui, 2019. — 289 c¢. — Pexxum nocrymna: o noj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkuna, .M. Kommonanas xumus [IaeKTpoHHBINA pecypc]: yueobnoe nmocodue / M.W. Kykymi-
kuHa, A.}O. Mutpodanos. - Kemeposo : KemepoBckuii rocynapctBeHHbli yausepcuret, 2010. 216
c. — Pexxum nmoctyma: http://biblioclub.ru/index.php?page=book&id=232755

6. Hurmarymmn, H. T'. IIpaktuxym no ¢usnueckoii u kommouauoi xumuu / H. I'. Hurmarynnus, E.
C. I'anueBa. — 2-e u3g., crep. — Canxkr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : a1eKkTpoHHbI // Jlanb : 31eKTpoHHO-OMOIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/276443

8 Pecypcbl HHPOPMALMOHHO-TETIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT»,
He00X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

Enunoe okHO ocTyna K yueOHO-METOJUYECKUM pazpaboTkam https://toypray.pd
OBbC «Jlanp» http://e.lanbook.com/

Yuusepcurerckas oudimorexka ONLINE http://biblioclub.ru

Hayunast snektponnas 6ubnmoreka «eLibrary» http://elibrary.ru/

b=

9 MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 0 OCBOCHHIO JUCHHUITJIMHbI

VYyebHOo-MeToanUecKue pa3paboTku umeroTcs B Hayunoit 6ubamnorexe u 3JIeKTpOHHON HHPOP-
MalroHHo-o0pa3zoBaTenbHOl cpene PT'BOY BO OxHo-Ypanbckuii [AY.

1. dusnyeckas U KOJJIOUJHAS XUMUS [DIEKTPOHHBIN pecypc] : METO. yKa3aHUs K BBIIOJIHEHUIO
abopaTOPHBIX padoT [y GakamaBpoB, oOydaronuxcs mo HamnpasiaeHusM: 35.03.03 "Arpoxumus u arpo-
nousoBeaeHue", 35.03.04 "Arponomus", 35.03.05 "CanoBoactso"”, 35.03.07 "TexHonorust mnpou3BOACTBa
cenbCcKoxo3siicTBeHHOU npoaykuuu''| / FOxHo-Ypanbckuilt 'AY, UHCTUTYT arposkosioruu ; cocT. A. A.
Kanranos. - Muacckoe: Oxno-Ypanbckuit 'AY, 2016. - 85 c. : wi., Tadn. - C mpui. - bubnuorp.: ¢. 83
(10 Ha3B.). - loctymn u3 mokansHO# ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Joctym u3
cetu UnTepnet: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢puzrdeckast ¥ KOJUIOUHAs [ DIEKTPOHHBINA pecypc]| : METO/I. yKa3aHHs 10 PEIICHHUIO 3a-
nad [y OakamaBpoB, oOywarommxcs 1o HampasieHusM: 35.03.03 "Arpoxumus U arponodBoBecHHE",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, UnctutyTt arposkosioruu ; coct. A. A. KanraHos. -

Mpuacckoe: FOxno-Ypambckuit T'AY, 2016. - 28 ¢ - Jloctyn U3 JIOKQIbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTu Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus pusnueckas U KOJUIOUAHAs [DIEeKTpOHHBIN pecype] : MeTol. peKOMEHIallui K CaMOCTO-

SATEILHON paboTe MO TUCIUIUTHHE [ /17151 6aKanaBpoB, oOydaronuxcs 1mo HanpasiaeHusm: 35.03.03 "Arpoxu-
Mmus u arporiouBoBeaenue”, 35.03.04 "Arponomus”, 35.03.05 "CagoBoactso”, 35.03.07 "Texnonorus npo-
M3BOJICTBA CEIbCKOX03AMCTBEHHON npoaykuuu'| / KOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KoJIOTuy ;
coct. A. A. Kanranos. - Muacckoe: KOxno-Ypansckuiit [AY, 2016. - 28 c. : ui., Tadn. - bubnuorp.: c. 28
(10 Ha3B.). - loctyn u3 mokansHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Joctym u3
cetu UnTepHet: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas ¥ KOJUIOUIHAS XUMHUS [ DIEKTPOHHBINA pecypc] : METO. YKa3aHUs MO0 UCIOJIb30BAHUIO Jia-
6opaTopHOTr0 000PYAOBAHUS [/1J1s CTYACHTOB arpoHOMUYecKoro (akynprera Hanpasienuit: 35.03.03 - Ar-
poxumus U arpornouBoBeaeHue, 35.03.04 - Arponomusi, 35.03.05 - CagooactBo, 35.03.07 - TexHomorus
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IIPOU3BOJICTBA CENIBCKOX03siicTBEHHOM npoaykuuu] / FOxxno-Ypanbckuii 'AY, UHCTUTYT arpo3KoJioruy ;
coct. A. A. Kanranos. - Muacckoe: OxHo-Ypansckuii 'AY, 2016. - 18 c. : un., Tabma. - bubnuorp.: c. 17
(6 Ha3B.). - Hoctyn u3 okanbHOM ceTu: http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Joctyn u3
cetu UuTepHeT: http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 NudopmannoHHble TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYIIeCTBJICHUH 00pa30BaTeILHOIO
npouecca no AUCUMILINHE, BKIIYAas NepeYeHb NPOrpaMMHOI0 odecreyeHus u
HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6ubamoTexe ¢ TepMUHAIBHBIX CTAHIIHHN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnept (mHMOpMarmonHo-cripaBouHas cucrema 'OCTog) http:/www.cntd.ru/;

[lepeyeHp NMIIEH3MOHHOTO MPOrPAMMHOTO obOecrieueHusl. PEeKBU3UTHI MOATBEPKIAIOIIEIO JTOKY-
MEHTa:

1. Onepaunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP 1LicenseNoLev-
elLegalizationGetGenuine. JIntien3unonnsiii joroBop Ne 11354/410/44 ot 25.12.2018 r.; Ne 008/411/44 ot
25.12.2018 r.

2. Oducusiit naker npunoxenuit Microsoft Office Std 2019 RUS OLP NL Acdmc JIuieH3uoHHbII
noroBop Ne 11353/409/44 ot 25.12.2018 1.

3. AutuBupyc Kaspersky Endpoint Security mist Ousneca, JInnienznonnsiii foropop Ne 64/44/3A/22
ot 13.10.2022

11 MarepunanbHoO-TeXxHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJICeHHS 00Pa30BaTEILHOTO
npouecca no JUCUMIIHHE

Y4eOHble ayIUTOPHUN AJIsl TPOBEAEHUS 3aHATHI, MPEAYCMOTPEHHBIX IPOrPaMMOii, OCHAIIIEH-
Hble 000py/10BaHMEM U TEXHMYECKMMM CpecTBaMU 00y4eHHs

1. qu6Ha;1 ayauTopud i IpOBCACHUSA 3aHATHI JICKOUOHHOI'O TUIIa, OCHAIlICHHAas MYJIBTI/IMC,Z[I/II\/'I-
HBIM 000pyI0BaHHEM (KOMITBIOTEDP U BHAEONIpoeKkTop) — 217, 202.

2. YueOHast ayAUTOpUS ATl IPOBEICHUS MPAKTHUECKUX 3aHATUHN, 3aHATHIA CEMHUHAPCKOTO TUIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0OT, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYLIETO KOHTPOJISI U TIPO-
MEXYTOUYHOU aTTecTauu — JadbopaTopus XuMuu — 314.

IHoMemeHus 1J1s1 CAMOCTOATEbHOI PadoThI 00y4aKOIIMXCS
1. Tlomemenust 1711 CaMOCTOSITENIbHOM paboThl oOyvaronuxcs — ayautopus Ne 111a, 108, ocHameH-
HBIE KOMITBIOTEPHON TEXHUKOM C MOJKIIOYCHHEM K ceTH «HTepHeT.

IlepeueHb 000pyI0BAHMS U TEXHUYECKHX CPEICTB 00yUEeHUS:

®dorokonopumerp KOK-3.

Nonomep MN-130.

Konaykromerp KCJI-101.

Becs1 anexktponnsie VIC-120 d3.
Cymmunsabnii mkadg CHOJI 58/350.
BreiTsokHOM mIKad.

Tepmocrtar TC-1/20 cyXOBO3yIIHBIH.
DneKkTpuyecKas MinTKa.

bans naboparopnas [19-4300.

WO TN AL =
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IMPUJIO’)KEHUE

®OH/I OHEHOYHbIX CPEACTB

TSl TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH M ITPOBEICHUS TIPOMEKYTOUHON aTTeCTAlluU
00y4Jarmuxcs
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1.

KoMniereHnium u MX MHAUKATOPBI, (hopMHUpPYyeMBbIe B IPoLecce OCBOCHUS IMCUMILINHBI
OIIK-1. CiocobeH pemiaTh THIIOBBIE 3a/1a4 MPOPECCHOHATBHON ASSITETFHOCTA HA OCHOBE 3HAHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKUX U €CTECTBEH-
HBIX HaYK C IPUMEHEHHEeM HH(OPMalMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

HBIX TUCIUIUINH JISl pele-
HUS CTaHJAPTHBIX 33734 B
00J1aCTH arpOHOMUH C TIPH-
MEHEHHeM  HH(popMaIu-
OHHO-KOMMYHHUKAIIHOH-
HBIX TEXHOJIOTUI

quciae mpolecchl o0pa3oBa-
HUSI PaCTBOPOB, UX CBOMCTBA U
0COOEHHOCTH IPOTEKAIOIIUX B
HUX PpEAKIHI; TOBEPXHOCT-
HBIE SBJICHHUS U CBOMCTBA IIO-
BEPXHOCTHBIX CJIOEB; YCIOBHS
CyHmICCTBOBAHUA OUCICPCHBIX
cucteM U (aKTOPOB, BIIUSIO-
mux Ha yCTOfI‘-IHBOCTB TaKHuX
cuctem — (b1.0.39-3.1)

IUIMH B NPO(hecCHOHAIBHOM
JESTEIbHOCTH, OIpPEAETATh
CYUIHOCTH (PU3UKO-XUMHYE-
CKHX TPOIECCOB, MPOUCXO-
JSIIAX B IOYBE U PACTEHUU;
UCIIOJIB30BaTh CBOMCTBA XHU-
MHUYECKHX BEIIeCTB B J1a00-
paTopHOM W TPOM3BOJI-
CTBEHHOU IIPaKTUKE

- (b1.0.39-V.1)

JIOBAaHUHU IIOYB U CEIBCKO-
XO3SIICTBEHHON  MPOIYK-
nnu — (b1.0.39-H.1)

Kon n HaumMeHOBaHHE dopmupyembie 3YH
HaumenoBanue
WHAWKATOpa JOCTUKCHUS
OIICHOYHBIX CPEJICTB
KOMIICTCHILIUH 3HAHUS yMEHUs HaBBLIKHA
OO0yuarommiicst noipkeH | OOygarontuiics noipkeH | OOyvaronuiicss  JoybKeH | Tekymas aTTecTaIus:
3HATh: YMETh: BJIAJICTh: - OTYeT MO J1TabopaTopHOU
W1 OCHOBHBIE 3aKOHEI €CTECTBEH- | MCIIONBL30BATh  OCHOBHBIE | HAaBBIKAMH pabore;
-lomnx-1
HOHAYYHBIX JUCIUIUIMH, SIB- | 3aKOHBI M TIOHATHS €CTe- | MPOBEACHUS (PU3UKO-XU- | - TECTUPOBAHUE;
Hcnonb3yeT OCHOBHBIE 3a- 2 N
JIEHUM W TPOILIECCOB, B TOM | CTBEHHOHAYYHBIX  JUCIH- | MUYECKUX METOJIOB UCCIIE- | - YCTHBIM OTBET.
KOHBl ~ €CTECTBEHHOHAyu-

[IpoMexxyTouHas arrecra-
s
- 9K3aMeH
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2. Iloka3aTe/i, KpUTEPHUH U LIKAJA OLEHUBAHUS MHAUKATOPOB T0CTHKEHHUS KOMIIeTeH M

[Toka3arenu Kputepun u 1mkasna olieHUBaHUS pe3yJIbTATOB O0YUYEHHUS MO JUCLIUTUINHE
OLICHUBAaHUS N N N
(Dopmupye- HenocTaTounsIii JlocTraTounsbrit Cpennuit Bricokmit
wmeie 3YH) YPOBEHb YPOBEHb YPOBEHb YPOBEHb
B1.0.39-3.1 OOyuaronuiicsi He 3HaeT ocHOB- | OOyuaromuiicsi ci1abo 3HaeT ocHOB- | OOyuarommiics 3HaeT MeTobl npuMmeHe- | OOyd4aromuiicst 3HaeT NpaBWila U Me-
HBIX 3aKOHOB €CTECTBCHHO-HAy4- | HbIe 3aKOHBI €CTECTBEHHO-HAYyYHBIX | HHS OCHOBHBIX 3aKOHOB €CTECTBEHHO- | TOZBI IPHMMEHEHHS OCHOBHBIX 3aKOHOB
HBIX IUCLMIUINH, SBJICHUI U IPO- | AUCLIUIUINH, SBICHUH M MPOLECCOB, | HAYYHBIX MUCLHUIUIMH C HE3HAYWTeNb- | €CTECTBEHHO-HAYYHBIX AUCLUIUIMH Ha
tieccoB TIPH pelenny cranaapT- | Ha KOTOPBIX OCHOBAHBI NMPHHIMIBI | HBIMH OMIMOKAMH M OTACNBHEIMA MpoOe- | MX MepecedeHny ¢ Tpebyemoi crere-
HBIX 33724 B 0GJIACTH arpodKosIo- | ACHCTBAS  00BEKTOB  mpodeccuo- | 1amu HBIO TIOJTHOTHI M TOYHOCTH
MU, arpOXHMUH U arporoyBose- | HAIbHOM JEATEIBHOCTH
JICHUSI
B1.0.39-V.1 OO0yuaronuiicst He ymeeT ucnonb- | OOyuaromuiicsi ciabo ymeer uc- O6uyqa}omm710ﬁ yMEeT ONUCHIBAThH ITOHS- O6yqua}omn17lcs{ yMeeT OIHCHIBATh I10-
30BaTh OCHOBHBIE 3aKOHBI M IOHSI- | MOJb30BaTh OCHOBHBIE 3aKOHBI U 110~ | TUHHYIO M MATEMaTHYECKYyI0 KAPTUHY SIB- | HATHHHYIO W MaTeMaTH4YeCKylo Kap-
THS €CTECTBEHHO-HAYYHBIX AWC- | HATUS €CTECTBEHHO-HAYYHBIX MAWC- | JICHHWH, BO3HUKAIOIIMX Ha IIEPECCUCHUM | THUHY SBJICHHH, BO3HHKAIOIINX Ha IIe-
UIUIMH B TPO(ECCHOHATIBHON | IMIUIMH B NMPO(ECCHOHAILHON Jies- | €CTeCTBEHHO-HAYYHBIX NUCLMIUIMH C He- | peceYeHHn €CTeCTBEHHO-HAYYHBIX
JeATEeIbHOCTH TEIBHOCTH 3HAYMTEIbHBIMH 3aTPyIHEHHSIMH JUCLHIUINH
B1.0.39- H.1 OOyuaronmuiics He Biajzeet HaBel- | OOyuatomuiics  cmabo  Biameer | OOydwarommiics BiajeeT HaBbIKaMu Tpo- | OOydaromuiics CcBOOOJHO — BlajaeeT

KaMH¥ MPOBeIeHUST (PU3UKO-XHUMHU-
YECKUX METOMOB HCCICI0BAHUI
MOYB M CEIHLCKOXO03SIMCTBEHHOMN
MPOIYKIUH

HaBBIKAMHU TPOBEICHUS (HU3UKO-XU-
MHYECKHX METOJIOB HCCIICIOBAaHUH
[I0YB U CEIBCKOXO03HCTBEHHO MPO-
JTYKIIHA

BeJleHUS (PU3UKO-XUMUYECKUX METOJIOB
HCCIICIOBAHNNA II0YB M CEIIbCKOXO3SH-
CTBCHHOW TPOIYKIMK ¢ HEOOJIBIIUMHU 3a-
TPYIHEHUSIMU

HaBBIKAMH NIPOBEICHNS (PU3UKO-XIMH-
YECKMUX METOJIOB HCCIIEIOBAHHU OYB U
CEeJIbCKOXO3AHCTBEHHOH  MPOIYKLIUU
IIPU pelIeHNH MPOQeCcCHOHATIBHBIX 3a-
Jady
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3. TumnoBbie KOHTPOJIbHBbIE 321aHUA U (WJIN) HHbIE MATePHAJIbl, HEO0XOANUMbIE JIl OLleHKH
3HAHWH, YMeHHi, HABBIKOB H (MJIM) ONBITA JeSITeJIbHOCTH, COPMIUPOBAHHBIX B MpoLiecce
OCBOCHHS JHCIHHUILINHEI

TumnoBbie KOHTPOJIBHBIC 3aJaHHUS U MaTEPHAIIbI, HECOOXOIUMBIE /IS OIEHKH 3HAHUW, YMCHUH 1
HABBIKOB, COJIEPKATCSA B Y4€OHO-METOIUYECKUX pa3paboTKax, MPUBEIACHHBIX HUXKE.

1.  ®wusnueckas U KOJUIOMIHAS XUMHUsI [DIEKTPOHHBIIN pecypc] : METOA. yKa3aHUsI K BBIIIOJIHEHHUIO JIa-
O0opaTopHBIX palboT [ OakamaBpoB, oOydarommxcs no HanpasiaeHusM: 35.03.03 "Arpoxumus u arpo-
nouBoBeaenue", 35.03.04 "Arponomus"”, 35.03.05 "Canosoacto"”, 35.03.07 "TexHosorus mpou3BoA-
CTBa CeNbCKOX03sicTBeHHOM npoaykuuu'] / FOxuo-Ypansckuit 'AY, MHCTUTYT arpo3KoJIOTHH ; COCT.
A. A. Kairanos. - Muacckoe: FOxuo-Ypanbsckuii AV, 2016. - 85 c. : un., Tabmn. - C npu. - bubnuorp.:
c. 83 (10 nasB.). - Jloctyn u3 nokanbpHOU ceTh: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - lo-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus pusnyeckas v KOJUIOUIHAS [ DIEKTPOHHBIN pecypc| : METOA. yKa3aHUs 10 PEIICHUIO 3a1a4
[ans OakanaBpoB, oOywaromuxcs no HampasieHusM: 35.03.03 "Arpoxumus U arponoyBoBencHHE",
35.03.04 "Arponomus", 35.03.05 "CamoBoactro", 35.03.07 "TexHOIOTHSI MPOU3BOICTBA CEITbCKOXO3STi-
ctBeHHol npoaykuuu"] / FOxuo-Ypansckuit ['AY, UuctutyT arposkosnoruu ; coct. A. A. Kanranos. -
Mpuacckoe: OxHo-Ypanmsckuit T'AY, 2016. - 28 c¢. - Jloctynm W3 JIOKaJbHOM  CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTu HNurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xumus puznueckas U KoyutougHas [DIEeKTpOHHBIN pecypc] : MEeToJl. peKOMEHIAIMH K CaMOCTOsI-
TEeTBLHON paboTe Mo AWCIMIUIMHE [ OakanaBpoB, oOydaronuxcs mo HamnpasieHusm: 35.03.03 "Arpo-
xumus u arponousosenenue”, 35.03.04 "Arponomus", 35.03.05 "Canosoactso", 35.03.07 "Texnomnorus
MPOU3BOJCTBA CENbCKOX03AMCTBEHHOU npoaykuuu'| / FOxxHo-Ypanbckuii ['AY, MHCTUTYT arposkosio-
rud ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii [AY, 2016. - 28 c. : wi., Tadu. - bubnuorp.:
c. 28 (10 nasB.). - Jloctyn u3 nokanbHOU ceTH: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - lo-
ctyn u3 cetu MuTepuet: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas U KOJJIOUAHASA XUMUS [DIEKTPOHHBIN pecypc] : METO/I. yKa3aHHUs M0 MUCIOJIb30BAHUIO
nabopaTopHOro 000pyIOBaHUS [l CTYIEHTOB arpOHOMHYECKOro (akyiabTera Hanpasienui: 35.03.03
- Arpoxumus u arpornouBoBeneHue, 35.03.04 - Arponomust, 35.03.05 - CamoBoactBo, 35.03.07 - TexHo-
JIOTHUS TIPOU3BOACTBA CENbCKOXO03KcTBEHHOM nponykiun] / FOxuno-Ypansckuii I'AY, UucTutyT arpo-
skojioruu ; cocT. A. A. Kanranos. - Muacckoe: Oxno-Ypansckuii 'AY, 2016. - 18 c. : un., Tadm. -
bubnwmorp.: o 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 ceTu WNuTtepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauyecKue MaTePUAJIbl, ONIpe/eJsoNie MPoueIypbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(hpOPMUPOBAHHOCTH
KOMITeTeHI Uil

B nmanHOM pazzesie METOUYECKUEe MaTepralibl, ONPEAECISIONINE NPOLIeAYPhl OLICHUBAHKS 3HAHHM,
YMEHUH, HABBIKOB H(WJIM) OMBITA JESTEIBHOCTH, 0 TUCHUIUINHE «XUMUS GU3HUECKas U KOJUTOUIHAS»,
MPUBEACHBI TPUMEHHUTENIBHO K KaXIOMY U3 UCMOJb3YEMbIX BUJIOB TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH U
MIPOMEKYTOYHOH aTTeCTaIluU 00yUYarOIIIXCS.

4.1. OueHo4HbIe cpecTBa s NPOBeleHUsI TEKYIIero KOHTPOJISA yCcIeBaeMOCTH, B TOM
4yucie B mpouecce NPaKTH4eCKoil MOAroTOBKU

4.1.1. OnieHuBaHuEe OTYETA T10 JTAOOPATOPHOU paboTe

Otuer no 1abopaTOpHOI paboTe MCIONB3YeTCs AJIs OLEHKH KadyecTBa OCBOCHHUS O0yUYaOITUMCS
OCHOBHOM TIpo(hecCHOHATBEHON 00pa30BaTEIbHON MPOrPaMMBI 10 OTJEIBHBIM TeMaM JTUCIHUIUIHHBI. Co-
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nep>kanue u Gopma otyera 1o JadOpaTOpPHBIM pabOTaM MPUBOJUTCS B METOJUYECKUX YKA3aHUAX K Jia-
6opatopubiM padotam (1. 3 ®OC). CoxepxaHne 0TYETa M KPUTEPUH OIICHKU oT4eTa (TabJ.) TOBOIATCS
710 CBEJICHHS 00YUaIONINXCsl B Havalle 3aHsATHH.

No Ol1IeHOYHBIE CPEJICTBA
TumnoBbie KOHTPOJILHBIE 3a/1aHUsI U (MJIM) HHBIC MaTepUalIbl, HEOOXO0IU- Kox n HanmeHoBa-
MbI€ JJIs1 OLEHKH 3HAaHUW, YMEHUMN, HABBIKOB U (MJIM) OIBITA JACSITEIbHO- HUE HHAUKATOpa
CTH, XapaKTepHU3yOIux chOPMHUPOBAHHOCTh KOMIIETEHITUH B TpOIlecce KOMIICTCHINHA
OCBOCHMS AUCIUILIMHBI
1. 1. PaccunraTh 3Ha4eHUs KOHCTAHT CKOPOCTEHN MCCIEAOBAHHON peak- N-1omk-1
LMY TIPH IBYX TeMIepaTypax. Hcnonbs3zyer 0cHOB-
2. BpruucanTh 3Ha4€HMS IEPUOOB MOJYIPEBPALLECHNS BEIIECTBA IPU | HBIE 3aKOHBI €CTe-
JIByX TeMIeparypax. CTBEHHOHAYYHBIX
3. OnpenenuTs BEIUYMHY SHEPTUH AKTUBALIUH PEAKIIVH. JUCLHUIIINH IS pe-
4. llomuunHsiercs u naHHas peakuus npasuity Bant-I'odda (onpene- LHIEHUs  CTaHAapT-
JUTH TEMIIEpaTypHbIN KOG OUIMEHT peakiuu v)? HBIX 3a/1a4 B o0Ja-
5. 3anucarb BeIpaXEHUE 3aKOHA ACHCTBYIOLIMX MacC JJi JAaHHOM peak- | CTU arpOHOMHUHU C
LUH. IIPUMEHEHUEM WH-
dbopMaImoHHO-
KOMMYHHUKaIMOH-
HBIX TEXHOJIOTHI

OTyeT OLEHUBAETCS IO YCMOTPEHUIO IIPETIOJABATENS OLIEHKON «OTIIMYHO», «XOPOILO», «yI0BIIE-
TBOPUTEIBHO», «HEYJAOBJIECTBOPUTEIHHO» UM OLEHKOW «3aUT€HO», «HE 3auTeHO». OIEHKa «3a4TeHO»
cTaBUTCS 0OydaromuMcs, ypoBeHb 3YH KOTOphIX COOTBETCTBYET KpUTEPHSIM, YCTAHOBIEHHBIM AJIS TO-
JIOKUTENBHBIX OLIEHOK («OTIUYHO», «XOPOIIO», «YIOBICTBOPUTEIHHO»). OleHKa 00bsaBiIseTCs 00y4a-
IOILIEMYCSl HEITOCPEACTBEHHO MOCIIE CAAYN OTYETA.

HIkana Kputepuu ounenuBanus
- U3JI0’)KEHHUE MaTepuasa JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - YMEHHE BBICKa3bIBaTh M1 00OCHOBATh CBOM CYKJICHUS NIPHU OTBETE Ha KOH-
TPOJILHBIE BOIPOCHI;
(OTIIMYHO)
- YMEHHE OMUCHIBATh (PU3UKO-XUMUYECKUE 3aKOHBI, SIBJICHUS U POIIECCHI;
- YMEHHE MPOBOJIUTH U OLIEHUBATh PE3yIbTAThl H3MEPEHUIA;
- CITOCOOHOCTH PelIaTh 3aa4u.
- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;
- cBOOOHOE BIIaJIEHUE TEPMUHOJIOTHEN;
Onenka 4 - 0CO3HAHHOE NMPUMEHEHUE TEOPETUYECKUX 3HAHUN JJIs1 ONUCaHUs (PU3UKO-
(xoporio) XUMHYECKHUX 3aKOHOB, SIBICHHUI 1 MIPOLIECCOB, PEIICHUSI KOHKPETHBIX 3a]1a4,
MPOBEACHUS U OIICHUBAHUS PE3YyJbTAaTOB M3MEPEHUM, HO COJEpXKaHUE U
dhopma 0TBETa UMEIOT OT/IEIbHBIC HETOYHOCTH.
- U3JI0’)KEHHE MaTepuasa HeMoJHO, HETOCIEI0BaTEIbHO,
- HETOYHOCTH B OMPE/ICIICHUN TTOHATUH, B TIPUMEHEHUHU 3HAHUU JUTsI OTTHCa-
Oneika 3 HUs GUBUKO-XUMUYECKUX 3aKOHOB, SIBJICHHI U TMPOIIECCOB, peH_IeHI/IjI KOH-
KpPETHBIX 3a7a4, TPOBEACHUS U OLICHUBAHUS PE3YIHTATOB H3MEPEHUH,
(YIIOBJIETBOPUTENBHHO) S
- 3aTpyAHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,
- 00HapYKUBAETCS HEAOCTATOYHO TIIYOOKOE TOHUMAaHNE U3YYCHHOTO MaTe-
puasa.
- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUCCKUX 3HAHUI; JOYIIICHBI OTNOKH B
Onenka 2 OTIpeIeTICHUN TIOHATUN W OMHCAHUH (PU3UKO-XMMHUUYECKHX 3aKOHOB, SIBJIC-
(HEYTOBJIETBOPUTENILHO) | HMM M TIPOIIECCOB, MCKAXKEH MX CMBICH, HE PEIICHBI 3a7[a4H, HE TTPABUIIHLHO
OLICHUBAIOTCS PE3YyJIbTaThl U3MEPEHUI;
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- HEe3HaHHE OCHOBHOTO Marepuajia y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCs
rpyObie ouIiOKY B U3JI0KEHUH.

HIxana

Kputepun oneHuBanus

OlLleHKa «3a4TEHO»

- U3JIOKEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHUE BBICKA3bIBaTh 1 00OCHOBATH CBOM CYKACHHUS IIPU OTBETE HA KOH-
TPOJBHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NKO-XUMHUYECKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;
- YMEHHE MPOBOJUTH M OIIEHUBATH PE3yIbTAThl H3MEPEHUI;

- COCOOHOCTH pemiaTh PU3NKO-XUMHUYECKHE 3a7aui (IOMyCKAaeTCsl HaJH-
9re MaJIO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IMOJIHOE PACKPHITHE
coJiepy)KaHue BONPOCA HITM MOTPEITHOCTh HEMPUHIMITHATBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1LeHKa «HE 3aUTEHO»

- OTCYTCTBHE HEOOXOIMMBIX TCOPETUUCCKUX 3HAHUM; JOMYIICHBI OINOKH
B OTIPEICTICHUH MOHATHIA U OMTUCAHUH (PU3HKO-XUMUIECKUX 3aKOHOB, SIBJIC-
HUW U MPOIECCOB, NCKAKEH UX CMBICT, HE PEIIICHBI 3a/1auH, HE MPABUIILHO
OLICHUBAIOTCS PE3yJIbTaThl U3MEPEHUIA;

- HE3HaHWE OCHOBHOTO MaTrepHaia y4eOHOH MporpamMMbl, JOIMYCKArOTCS

rpyObie ouiOKY B U3JI0KEHUH.

4.1.2. TectupoBanue

TectupoBanme UCTIOIB3YETCS AJISl OIEHKH Ka4eCTBa OCBOCHHS 00ydJaloIMMCsi OCHOBHOM mpodec-

CHUOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTACIBHBIM T€MaM WJIU pa3fesiaM IUCHUIUIMHBL. Tect
MPENICTaBIseT COO0N KOMIUIEKC CTaHApPTU3UPOBAHHBIX 3aJJaHHH, TO3BOJISIFOIINIA YIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUM 1 yMeHul ooyyaromuxcsi. O0yyaronmcs BbIIAIOTCS TECTOBBIE 3aaHUsI ¢ POPMYJITHU-
POBKO# BOITPOCOB U MPEI0KEHUEM BBIOPATh OJMH MTPABWIBHBIN OTBET M3 HECKOJIBKHX BAPHAHTOB OTBE-

TOB.
No O1LleHOYHBIE CPENCTBA
TumnoBbie KOHTPOJBHBIC 3aaHUs U (WJIM) UHBIE MaTepUalIbl, HEOOXO - Kon n nanmenosa-
MbI€ JJIs1 OLIEHKH 3HAHUW, YMEHUH, HABBIKOB U (MJIM) OMBITA JESATEIbHO- HUC WHAUKATOpa
CTH, XapaKTepU3yIIHX cHOPMUPOBAHHOCTh KOMIIETEHITUN B MPOIIECCE KOMIICTCHIIMU
OCBOCHHS JUCITATIINHEI
1. | 3anmanme 1 NJI-1onk-1 Ucnons-

Kaxk nsmenurcs ckopoctb peakuuu 2NO + O — 2NO», eciu 00beM pe-
aKLMOHHOI'O COCYZa YBEIUUYUTH B 2 pa3a:

1) ymensmutes B 4 pasza

2) yMeHbLIUTCS B 8 pa3

3) Bo3pacrtert B 4 paza

4) Bo3pacrer B 8 pa3

3ananue 2

YeM 00BsCHSETCS MOBBIIIEHUE CKOPOCTU PEAKIIUU [IPHU BBEICHUH B CH-
CTeMy KaTajiu3aTopa:

1) yMEHBIIEHHEM YHEPTUU aKTUBALIMU

2) yBEIMYEHUEM CPEHEN KMHETUYECKOW SHEPTUU MOJIEKYJI

3) BO3pacTaHWEM YHUCJIa CTOJIKHOBEHUM

4) pocTOM UHuCIIa aKTUBHBIX MOJIEKYJI

3aganue 3

Kakue U3 nepeuncieHHbIX BO3AECHCTBUN NPUBENYT K U3MEHEHHUIO KOH-
CTaHTBI CKOPOCTH PEaKIUU:

1) u3MeHeHHe JaBICHUS

3yeT OCHOBHBIE 3a-
KOHBI €CTECTBEHHO-
Hay4HbIX  JUCLU-
IUIMH JJISI PELIEHUS
CTaHJApTHBIX 3a]a4
B 00JIacTH arpoHo-
MHUHU C IPIMEHEHUEM
MH(pOpPMAIIOHHO-
KOMMYHHUKALMOHHBIX
TEXHOJIOTUI
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2) U3MEHEHUE TeMIEepaTypbl

3) u3MeHeHne o0beMa peaKIMOHHOTO COCy1a

4) U3MEHEHNE KOHIICHTPALIMU PEarupyronux BEIeCTB

3aganue 4

Kaxoe BnusiHue oka3bIBaeT MnepeMeliiBaHue Ha CKOPOCTh MPOTEKaHUs
FETEPOreHHON XMMUYECKOW pEAKLIUH:

1) BO Bcex Cilydasix YBEJIMYMBAET CKOPOCTh PEaKIIMU

2) B HEKOTOPBIX CIIydasiX YBEIUYHUBAET CKOPOCTh PEAKIIMH

3) He BIUSAET HAa CKOPOCTh PEAKIUU

4) yMEeHbIIAET CKOPOCTh PEAKIIUH

3ajanue 5

VYBenuueHne CKOpOCTH PEaKkuu C MOBBIIIEHUEM TeMIIepaTyphl, BbI3bI-
BaeTCs TTIAaBHBIM 00pazoMm:

1) yBennM4eHUuEM CpeIHeN KUHETUYECKOW SHEPTUHA MOJIEKYT

2) yMEHBILIEHUEM UNCIIa aKTUBHBIX MOJIEKYJI

3) pocTOM Ymcia CTOJIKHOBEHUH

4) yBenuueHreM 3(pPEeKTUBHOCTH CTOTKHOBEHUH

3ananue 6

Ipu 20 °C KOHCTAHTa CKOPOCTH HEKOTOPOH peakiuu papHa 107 mun!,
amipu 50 °C - 8:10* mun!. Uemy paBeH TemmepaTypHbIi K0IPDHUINEHT
CKOPOCTHU PEaKIINH:

1)2

2)3

3)4

4) 8

3aganue 7

CKOpOCTh, KaKUX PEAKINIl YBEIIMUYUBAETCS C POCTOM TEMIIEPATyPhI:

1) mro0OBIX

2) NPOTEKAIOIIUX C BbIICIICHUEM SHEPTUU

3) MpOTEKAIOIIMX C MOTJIOMIEHUEM SHEPTUU

4) HUKaKHUX

3aganue 8

Ecnu koHCcTaHTa ckopocTu ofHo# peakunu (K') OoJbIe KOHCTAHTHI CKO-
poctu BTOpoit peakiuu (k"), To Kakoe COOTHOIICHUE MEXKTy SHEPTUIMU
aKTUBAIIUU 3THX PEAKIIHA MPaBUIBHO:

1) E' >E"

2) E'.<E."

3)Ea=E."

4) Henb3s ONPEEIUTh

3ananue 9

Kaxkue u3 nepedncineHHbIX BO3IEUCTBUI MPUBETYT K U3MEHEHHUIO 3HAUE-
HUS KOHCTAHTHI PAaBHOBECUS] XUMUYECKUX PEaKLIUM:

1) u3MeHeHHe JaBICHUS

2) U3MEHEHUE TeMIEepaTypbl

3) 3ameHa Karajau3aropa

4) U3MEHEHHUE KOHIIEHTPALINI Pearupyronux BEeecTB

3aganue 10

Ecnu 06beM 3akpbITOr0 peakliMOHHOTO COCyJa, B KOTOPOM YCTaHOBH-
JIOCh pPaBHOBECHE

2502 (1.) + Oz (r.) = 2S03 (T.), yMEHBIIUTH B 2 pasa, TO:

1) ckopocTH npsiMoii M 0OpaTHOM peakiMii OCTaHYTCsl OAMHAKOBBIMU

21



2) CKOpPOCTh MPSIMOM PEaKITMU CTaHET B 2 pasza 0oJbIlie CKOPOCTH 00paT-
HOUW peaKkuuu

3) paBHOBECHE CMECTUTCS BIPABO

4) paBHOBECHE CMECTHUTCSI BIIEBO

ITo pe3ynbpraram TecTa 00ydYalOIIEMyCsl BHICTABIISICTCSA OLIEHKA «OTIMYHO», «XOPOILIO», «yIOBIIE-
TBOPUTEIIbHO» UJIN «HEYA0BIETBOPUTEIBHO».

Kpurepun oniennBanus otseTa (Tad1.) JOBOJIATCS 0 CBEACHHUS 00yYaroImuXcs 10 Hadana TECTUPO-
BaHUs. Pe3ynbTaT TecTHpOBaHUs 00BSIBIIAETCS 00yYaIOUIEMYyCsl HEIOCPEICTBEHHO TOCIIE €ro CAauu.

IMiana (% mpagutstx ovaeTon)
OneHka 5 (OTIIMYHO) 80-100
Onenka 4 (xopomio) 70-79
Ouenka 3 (yAOBJIETBOPUTEIHHO) 50-69
Ouenka 2 (HEyIOBIETBOPUTEIBHO) menee 50

4.1.3. YCTHBEIN OTBET

Y CTHBIN OTBET MPOBOAMTCS I KOHTPOJISI YCBOCHHSI CTYIEHTOM 00pa30BaTEIbHON MPOTPaMMBI IO
paznenam 1, 2 TMCHUIIIIMHBI, OpraHU3yeTCs Kak yuyeOHoe 3aHsTHE B Bue co0ece0BaHUs penogaBaTens
¢ oOy4JaromuMucs. Bormpock! K 3aHATHIO U310KEHBI B: DU3MUecKas U KOJUIOUTHAS XUMUS [ DMK TPOHHBIH
pecypc] : METolI. yKa3aHHs K BBITIOJIHEHHIO JJAOOPATOPHBIX palboT [ OakanaBpoB, 00yUYaIOMIUXCS TIO
HanpasyieHusM: 35.03.03 "Arpoxumus u arponousosenenue’”, 35.03.04 "Arponomus", 35.03.05 "Cano-
BoJicTBO", 35.03.07 "TexHoyOrusa NpOU3BOJCTBA CEIbCKOX03UCTBEHHOU NpoayKiuu'"] / FOxHo-Ypanib-
ckuii I'AY, Uucturyt arposkonoruu ; coct. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY,
2016. - 85 c. : uin., tabn. - C mpun. - bubmmorp.: ¢. 83 (10 Ha3B.). - JlocTyn W3 JOKAIBHOW CETHU:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 ceTu Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

OTBeT OlIEHUBACTCS OLIEHKON KaK «3a4TCHO» WU «HE 3a4TCHO.

Kpurepuu ornienku otBera (Tadi1.) TOBOASTCS O CBEJICHUS CTYJICHTOB B Hauaie 3aHsaThil. OleHka
OOBSIBISETCS CTYACHTY HETIOCPECTBEHHO MOCIIE YCTHOTO OTBETA.

Hlkana Kpurtepumn oneHuBaHusi
- CTY/ICHT TIOJTHO YCBOWJI YUEOHBIN MaTepHal;
- TPOSIBIIIET HABBIKW aHaHM3a, 0000IIEHHS, KPUTUYECKOTO OCMBICTICHUS U
BOCIPHSTHS UHPOPMALINK;
- MaTepuaj U3JI0KEeH I'PaMOTHO, B ONPEEICHHOMN JTOTHYEeCKON Mociea0Ba-
TEIHHOCTH, TOYHO MCIIOIB3YETCSl TEPMUHOIOTHS;
OreHKa «3a4TeHO» - IOKa3aHO YMEHHE WILTIOCTPUPOBATH TEOPETUUECKHE MOJIOKEHUS KOHKPET-
HBIMH NIPUMEPAMU, TIPUMEHSTH UX B HOBOU CUTYaIUH;
- IPOIEMOHCTPUPOBaHAa CHOPMHUPOBAHHOCTh U YCTOMUHMBOCTH KOMIIETEH-
LU, YMEHUH U HABBIKOB;
- MOTYT OBITH TOMYIIEHBI OJIHA-/IBE€ HETOYHOCTH MPHU OCBEIICHUH BTOPOCTE-
MIEHHBIX BOMPOCOB.
- HE PACKPBITO OCHOBHOE COZIEpKaHHE yueOHOro MaTepuaa;
- o0HapyKeHO HE3HAHWE WM HeTIOHUMaHUe O0JbIeH, Wit HanOoliee BaKHOU
YacTH y4eOHOTO Marepuaa;
- TOTMYIICHBI OMIUOKHU B ONPEACTICHUH MOHSATHH, PU UCTIOIH30BAHUH TEPMU-
HOJIOTUH, KOTOpPbIE HE MCIPABJICHBI MOCIIE HECKOIBKUX HABOISIIUX BOMPO-
COB;
- He c(OopMHUPOBAHBI KOMIIETEHIINH, OTCYTCTBYIOT COOTBETCTBYIOIIME 3HAHUS,
YMEHHSI ¥ HABBIKU.

O1LieHKa «HE 3aYTCHO»
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4.2. [Ipouenypsbl 1 OLIEHOYHBbIE CPEACTBA /JIsl MPOBEICHUS MPOMEKYTOUHOM
arrecTauMu

4.2.1. Dx3amen

DK3aMeH sBiseTcs (GOPMOM OIEHKH KadyecTBa OCBOCHHS 00yJaronuMcs OCHOBHOM mpodeccro-
HaJIbHOW 00pa30BaTeNbHON MPOrpaMMBI 110 pa3zenam JUCUUIUTMHEL 1o pe3ynpraTaM 3K3amMeHa o0ydaro-
LIEMYCSl BBICTABIISIETCS OLICHKA «OTJIIMYHO», «XOPOILO», «yIOBIETBOPUTEIBLHO» HIIN «HEYIOBIETBOPH-
TEIHHO».

DK3aMeH 110 JUCIUILINHE TPOBOJUTCS B COOTBETCTBHUHU C PACIMCAHUEM MPOMEKYTOUHOM aTTecTa-
LIUU, B KOTOPOM yKa3bIBAa€TCsI BPEMsI €r0 NIPOBENIEHNUS, HOMEDP ayAUTOPUH, MECTO IIPOBEACHMS KOHCYJIb-
Taluu. YTBEpKICHHOE pacHucaHue pazMeniaeTcsd Ha HHGOPMAIMOHHBIX CTEHaX, a Takke Ha o(Uln-
AJbHOM CaliTe Y HUBEPCUTETA.

VYpoBenb TpeOOBaHM 1711 TPOMEKYTOUHON aTTECTAI[MU O0yYaOIIMXCsl yCTaHaBIMBaeTCs pabo-
Yeil mporpaMMoi AMCHUUIUIMHBI U JJOBOAUTCS 0 CBEICHUS 00YUaIOIIMXCs B HaYalle CeMecTpa.

DK3aMeHbI MPUHUMAIOTCSI, KaK MPaBUIIo, JIekTopamu. C paspelnieHus 3aBeayonero kadeapoi Ha
HK3aMEHE MOXKET MPUCYTCTBOBATh MPENoaBaTeib Kadeapsl, MPUBICYEHHBIN ISl TOMOIIH B IPHEME K-
3aMeHa. B ciyuyae OTCyTCTBHSI BeAyIIEro IMpenojaBaTelsi 3K3aMeH MPUHHUMAETCS MpernojaBaTelieM,
HA3HAYEHHBIM PACHOPSLKEHUEM 3aBEIYIOLIET0 Kadeapoi.

[TpucyTcTBHE Ha 3aueTe mpernojaBaTenell ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO paclopsiKe-
HUS PEKTOpPa, MPOPEKTOpa M0 y4eOHOH U BOCIHMTATENLHONW paboTe, 3aMEeCTUTENS TUPEKTOpa HHCTUTYTA
10 yueOHOM paboTe HE TOMyCKaeTCsl.

OOyuaromiuecs py sIBKE Ha 9K3aMeH 00s3aHbI UMETh NpHU cebe CTYACHUYECKH OUIIeT, KOTOPBIN
OHH TPEABSBISAIOT FK3aMEHATOPY .

Jlig npoBeneHMs PK3aMeHa BEAYIIMM IpEernoAaBaTeb HaKaHyHE IOJIy4aeT B CEKpeTapuaTe 3a-
YEeTHO-3K3aMEHAIMOHHYIO BEJJOMOCTh, KOTOpasi BO3BpAIIAETCsl B CEKpeTapuaT Mocjiae OKOHYaHUS MEpPOo-
MIPUATHS B IEHb IPOBEACHMS dK3aMEHa WM YTPOM CIIEIYIOIIETO JTHS.

DK3aMeHbl IPOBOASATCS MO OUIeTaM B YCTHOM HJIM MUCbMEHHOM BHJIE, TUOO B BUJE TECTUPOBA-
HUS. DK3aMEHAI[MOHHBIE OMJIETHI COCTABISIOTCS MO YCTAHOBJIEHHOW (pOpME B COOTBETCTBUU C YTBEp-
XKJICHHBIMU KadeIpol sK3aMeHAIIMOHHBIMHU BOIIPOCAaMH U YTBEPKIaI0TCA 3aBeAYIOINM Kadenpoii exe-
roaHo. B Ouiere copepxurcst 2 TEOPETUUECKUX BOIPOCA U 33/1a4a.

DK3aMeHaTopy NMpeAoCTaBiIsieTcs MPaBo 3a7aBaTh BOMPOCH! CBEPX OMIIEeTa, a TaKkKe IIOMUMO TEO-
PETUYECKHX BOIIPOCOB JAaBaTh JJISl PEIICHUS 3a/1a41 U IPUMEPHI, HE BBIXO/SIINE 32 PAMKH ITPOUICHHOTO
MaTepuaa 1o u3y4aeMoil TUCHUIUIHHE.

3HaHUs, YMEHHUS U HaBBIKW OOYYAIOIIUXCS ONPENENSIOTCS OLIEHKAMHU «OTIUYHO», «XOPOIIO»,
«YZOBJIETBOPUTENBHO», «HEYJAOBICTBOPUTEIIbHO», KOTOPbIE BBHICTABIISIIOTCS B 3a4€THO-IK3aMEHAILIUOH-
HYIO BEJOMOCTb U B 3aU€THYIO KHM)KKY 00YyYaroIerocs B IeHb SK3aMeHa.

[Tpu nmpoBeneHnN YCTHOTO 3K3aMeHa B ayAUTOPHH HE JOKHO HAXOIUThCS Oosiee BOChbMU 00yua-
IOLUXCSI HAa OJTHOTO MPENOIaBaTENs.

[Tpu npoBeeHNH YCTHOTO K3aMeHa O0y4aloLIUICs BEIOMpAET HK3aMEHALIMOHHBINA OUJIeT B CiIy-
YaiiHOM MOPSAKE, 3aT€M Ha3bIBAaCT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OHMIIeTa.

Bo Bpems sx3aMeHa o0y4aroiirecss MOTYT MOJIb30BaThCs C pa3pelIeHts SK3aMeHaTopa Iporpam-
MO JAMCUUIUIMHBI, CIPABOYHON M HOPMATHUBHOM JIUTEPATYpPOU, IPYTMMHU MOCOOUSAMH U TEXHHUYECKUMHU
CpeICTBaMH.

Bpewmst moarotoBku oTBeTa NpHU cAaye 3K3aMeHa B YCTHOM (hOpMe JI0JKHO COCTaBIIATh HE MEHEE
40 MuHYT (1O >XKeTaHUI0 00yYarOIIerocss OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTrBera — He Gonee 15
MUHYT.

OOyuaromuiicsi, UCIBITHIBAIOLINI 3aTPyJHEHHSI MPU MOJATOTOBKE K OTBETY 110 BHIOpAHHOMY UM
Ousery, UMeeT MpaBo Ha BBIOOP BTOPOTo OMJIeTa C COOTBETCTBYIOUIMM MPOJICHUEM BPEMEHU Ha MOATO-
TOBKY. [Ipu OKOHYAaTEeTbHOM OIICHHBAaHHM OTBETa OIICHKA CHMKaeTcs Ha oAuH Oayi. Belgaua Tperhero
Ousera He pa3peuiaercs.

Ecnu oOyuaromuiics sBUJICS Ha 9K3aMEH, U, B35IB OUJIET, 0TKA3aJICs OT MPOXOKIECHUS aTTeCTallul
B CBSI3M C HEMOATOTOBJIEHHOCTHIO, TO B BEAOMOCTH €MY BBICTABIISIETCS OLICHKA «HEYIOBIETBOPUTEIBHOY.
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Hapymienne nuCHUIUIMHBI, CIHCHIBAHUE, MCTIOIB30BAaHUE O0YUYAIOIUMUCS HEPa3pEIICHHBIX I1e-
YaTHBIX U PYKONHMCHBIX MaTepUaIoB, MOOMIIbHBIX TeJle()OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX KOMIIbIO-
TEpOB, HOYTOYKOB M APYTUX BHJIOB JTUYHOW KOMMYHUKAIIMOHHONW M KOMITBIOTEPHOW TEXHUKU BO BPEMS
aTTeCTAallMOHHBIX UCIIBITAHUH 3ampeleHo. B ciiydae Hapy1ieHus 3Toro TpedoBaHus MpenoaaBaTeb 00s-
3aH yJITUTh 00YYaIOIIErocss U3 ayJAUTOPUU B MPOCTABUTh €My B BEJOMOCTH OIICHKY «HEYIOBIETBOPH-
TCIBHO».

BricTaBiieHne o11eHOK, TOJyYeHHBIX [IPH MOABEACHUU PE3YIbTAaTOB TPOMEKYTOUHOM aTTeCTalllu,
B 3a4E€THO-3K3aMEHAIMOHHYIO BEOMOCTh ITPOBOAUTCS B MPUCYTCTBUU camoro oOyuyatouierocs. [Ipemno-
JlaBaTeNIM HECYT MEPCOHAIBHYI0 OTBETCTBEHHOCTD 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHUS 3aIIMCEN O
pe3yapTaTax MpoOMEXyTOYHOM aTTeCTallMi B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

HesiBka Ha 3K3aMeH OTMEUaeTCsl B 3a4ETHO-IK3aMEHAIIMOHHOW BEJOMOCTH CJIOBaMU «HE SIBUJICS».

Jns ob6yyaromuxcsi, KOTOpbIe HE CMOTJIM CIaTh SK3aMEH B YCTAHOBJICHHBIE CPOKHU, Y HUBEPCUTET
YCTaHABIIMBAET MEPUOJ] JUKBUAALMH 33J0JKEHHOCTH. B 3TOT mepuon mnpenoaaBaTenu, MPUHUMAaBIINE
9K3aMEH, JI0JKHBI YCTaHOBUThH HE MEHee 2-X JHEW, Korja oHu OyJyT NMpUHUMATh 3a10JKeHHOCTH. VH-
dbopMaris 0 TUKBUIAIIUY 330PKEHHOCTH OTMEUAETCs B 9K3aMEHAIMOHHOM JIUCTE.

OO0yuaromumcst, MOKa3aBIIMM OTIMYHBIE U XOPOILKE 3HAHUSI B TEUEHUE CEMECTpa B X0JI€ MOCTO-
SIHHOT'O TEKYILEro KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh NMPOCTABJIEHA 3K3aMEHAIMOHHAs OLIEHKA JI0-
CPOYHO, T.€. 63 cnaun sk3ameHa. OleHKa BHICTABISAETCS B SK3aMEHAIIMOHHBIH JIMCT WIH B 3a4€THO-3K3a-
MEHAIMOHHYIO BEJJOMOCTb.

WHBanmupl 1 IULa ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSl, MOT'YT CIaBaTh 3K3aMEHBI B
MEKCECCHUOHHBIN TIEPUO B CPOKH, YCTAHOBJICHHBIC WHIUBUYaIbHBIM YUYEOHBIM IJIaHOM. VIHBaUIbI U
JIMLA ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbS, UMEIOIINE HAPYIIEHHS OTIOPHO-/IBUTAaTEIbHOTO all-
napara, JOIYyCKalTCs Ha aTTECTAIlMOHHBIE UCIIBITAHUS B CONPOBOXKICHUHU aCCUCTEHTOB-COIIPOBOK/IAI0-
[UX.

[Ipouenypa npoBeAcHHS MPOMEKYTOYHON aTTECTALUU I OCOOBIX CIlydaeB U3JiokeHa B «Ilomo-
KEHUU O TEKYIIEM KOHTPOJIE YCIIEBAaEMOCTH M MPOMEKYTOUHOU aTTecTanuu oOydaroruxcs mo OITOIT
OakanaBpuata, crieruanurera u maructparypsl» @I'BOY BO IOxuo-Ypansckuii AY.

No Ol1IeHOYHBIE CPEICTBA Kox u HaumeHnosa-
TuIOBBIE KOHTPOJILHBIE 3aJaHus M (MJIM) MHbIE MaTepuaisl, Heooxoqu- | HAC HHIMKAaTOpa
MBIE JUTS OICHKY 3HAHWH, YMEHU, HABBIKOB U (MJTH) OIBITA S TEILHO- KOMIICTCHINH
CTH, XapaKTEPU3YIOMIUX CPOPMUPOBAHHOCTH KOMIIETEHIIU B IIPOLIECCE
OCBOEHHS JUCIUTUIMHEI
1. 1. TIIpeamer u 3anauu ¢pu3nueckoil XuMuu. Pojiab 0Te4eCTBEHHBIX yue- N-1omnxk-1

HBIX B pa3BUTUH (PU3UUECKOMN U KOJUIOUTHOW XUMUU. 3HAUeHUE Ppusnye-
CKOH ¥ KOJUIOUIHOM XMMUH B OMOJIOTMUECKOH U CEILCKOX03IMCTBEHHON

HayKax. CTBEHHOHAY4HBIX
2. ArperartHble COCTOSHUS BEIECTBA. XapaKTEPUCTHKA TBEPAOrO M | IUCLHUIUIMH AJIS pe-
KUAKOro cocTosaHus. [Tonarue o miasme. LICHUSA  CTaHAapT-

3. 3axoHBI HCANbHBIX Ta30B. 3akoH boilnsg-Mapuotra, ['eii-Jltoccaka,
ABoranpo. MonekyasipHO-KMHETHYECKask TEOPUS ra30B.

4. PeanbHbIC Ta3bl, UX OTJIMYUE OT UACANBHBIX. | 'a30BbIE CMECH, 3aKOH
JanpToHa.

5. Ilpeamer tepmoamHaMuku. OCHOBHBIE TEPMOJAMHAMUYECKUE TTOHS-
TUS: TEIUIOoTa, paboTa, TeNo, CUcTeMa, cpena, (asza, mapaMmerpsl, Mpo-
necc. [lepBoe Hayano TepMOIMHAMUKH.

6. 3axon I'ecca u ciencTBus, BeITEKaromue U3 Hero. [lonsTre sHTAJb-
nuu. Beraucnenue TeminoBsix 3G(HEKTOB peakiuii Mo TerioTaMm 0opaso-
BaHUs U CTOPAHUS BEIIECTB.

7. Bropoil u TpeTuil 3aKOH TepMOJAMHAMUKHU. DHTponuia. [loTeHuunan
I'nG6ca u HanpaBIEHHOCTh XUMHUECKUX peakiuii. [I[pumenenune 3ako-
HOB TEPMOJIMHAMUKHU K KUBBIM OpTraHU3MaM.

Ucnonb3yeT 0CHOB-
Hbl€ 3aKOHBI €CTe-

HBIX 3a7a4 B 00a-
CTH arpoOHOMHHU C
NMPUMEHEHUEM  WH-
(hopMaITMOHHO-KOM-
MYHUKAITHOHHBIX
TEXHOJIOTHI
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8. Xwumunueckas kuHeTuka. CKOPOCTh U KOHCTaHTa CKOPOCTH XUMHUYE-
CKOM peakuuu. VX 3aBUCMMOCTb OT pa3iMyYHBIX ()aKTOPOB. YpaBHEHUE
Appennyca. DHeprusi aktupauu. OnpeneneHne YSHEPruv akTHBALIUH.
9. MonekyIapHOCTb U NOPSAOK peakluu. JIEMEHTapHbIE MPOLECCHI.
Kunernyeckue ypaBHeHHsI peakluii IEPBOrO U BTOPOTO MOPSIIKOB.

10. Karanus u ero 3HaueHue. OCHOBHbIE IPUHIMUIIBI KaTanu3a (y4acTue
KaTajan3aTopa B XMMHUYECKON peaklUy, CHU)KEHUE SHEPTruu aKTUBALUU
U M30MpaTenbHOCTD ACHCTBUS). [ OMOT€HHBIN U reTepOreHHbIN KaTalus.
depMeHTAaTUBHBIN KaTain3, ero 0cOOEHHOCTH U 3HaYeHHE B OMOJIOTnye-
CKHUX MpoIleccax.

11. CnoxHble peakuuH, UX Pa3sHOBUAHOCTH. DOTOXMMHMUYECKHUE peak-
nuu. CHHTE3 OpPraHMYecKOro BEIIECTBAa PACTEHHSIMH O] JEHCTBUEM
xyopoduiuta. 3HaueHue GpoTocuHTE3A.

12. Xumudeckoe paBHOBecue. JIMHAMUUYECKUU XapaKTep pPaBHOBECHS.
3akoH nedcTByrommx macc. KoHCTaHTa XMMHYECKOTO paBHOBECHUSI, €€
cBs3b ¢ moteHuuanioM ['mb6ca. CMenieHne XMMUYECKOTO0 paBHOBECHS,
npunuun Jle-Illarense.

13. PactBopbl. CriocoOBI BeIpaKEHHUSI COCTaBa pacTBOPOB. Dusnueckas
Y XUMHYECKasi TEOPUHU PACTBOPOB.

14. KonnuraTuBHbIE CBOMCTBA pacTBOPOB. 3akoHbI Payis. [loHmxenue
JTaBJIEHMsI HACBILIEHHOTO ITapa pacTBOPUTENS HaJ pacTBopoM. Kprocko-
nust. DOyIUIMOCKOIHS.

15. Ocmoc. OcmoTHUecKoe JaBiIeHue pa30aBIeHHBIX PACTBOPOB. 3aKOH
BanTt-T'odda. bruonornueckue nmporeccsl U 0cMoc.

16. Teopus ay1eKTpOIUTUYECKON nuccounanun AppeHuyca. PacTBopsl
AIEKTPOIIUTOB U HE-3JeKTPoauTOB. Ciiabble U CUIIbHBIC AJIEKTPOJIUTHI.
[Ipoueccel conpBaTanuu (rugparannn). CTeneHb 1 KOHCTaHTa IUCCOLIU-
alluy, UX 3aBUCUMOCTb OT KOHILIEHTPAIUH U TEMIEepPaTyphl.

17. Teopust cuibHBIX AeKTponuToB Jlebas u Xiokkens. AKTHBHOCTb,
KO3(PUITMEHT aKTUBHOCTH, MOHHAS CHJIa pacTBOpAa.

18. Ilpumenumocts 3akoHOB Payins u Bant-I'odda k pactBopam smek-
TpouTOB. M30TOHMYECKN KOI(DPUITHEHT.

19. Bona. lonHOE npou3BeE€HNE BOJIbI, €T0 3aBUCUMOCTh OT TEMIIEPaA-
Typsl. Bogopoausiii u ruapokcuinbHbii moka3arenu (pH u pOH). Konu-
YECTBEHHOE ONPEJEIIEHUE KUCIOTHOCTU BOJAHBIX pacTBOpoB. [loHsATHE
pH u pK. Beruucnenune pH cuibHBIX M Cl1aObIX KHUCJIOT, OCHOBAaHUU H
TUAPOIU3YIOLIUXCS COJICH.

20. bydepHble cucTeMBbl, UX COCTaB U MeXaHU3M JaeicTBus. Pacuer pH
Oydepubix cucreMm. bydepHas eMKOCTh, BIUSHHE HAa HEE Pa3IUYHBIX
dakTopoB. buonoruveckoe 3nHaueHue Oy(QepHBIX CUCTEM.

21. DnexTpuueckas NpoBOJUMOCTb PACTBOPOB 3JIEKTPOIUTOB. IIpoBoa-
HUKU TIEPBOTO U BTOPOTO poja. YJenbHasl 3JeKTpUYecKas MpOBOIU-
MOCTh; 3aBUCHMOCTb OT pa30aBieHHs. MonspHas 3IeKTpHUEcKas mpo-
BOJMMOCTh. 3aK0oH pazdasienus OctBayibaa. [101BMKHOCTh HOHOB, CKO-
pocTh ux aBWKeHus. [IpakTnueckoe NpuMeHEHNE POBOJUMOCTH.

22. JIBOMHOM 3JIEKTPUYECKHUI CIIOH M €ro CTpOeHUE. DIEKTPObI Mep-
BOT'0 U BTOpOro poaa. CTaHIapTHBIN 31EKTPOAHBIN IOTEHIIMAT. Y paBHE-
Hue Hepucra. UnaukaTopHble, cTaHAApTHBIE U 3JEKTPOAbl CPAaBHEHUSI.
[ToTeHuroMeTpUUECKOE ONIPEIEIEHUE HOHOB B PacTBOpaXx.

23. lNanpBannyeckue 3yeMeHThl. OOpaTUMbIE W HEOOpaTUMBIC dJie-
MeHThl. DJIC ranbBaHWYECKHX 3JIEMEHTOB. KOHIEHTpalMOHHBIE 3Iie-
MEHTBHI.
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24. TToBepXHOCTHBIC SIBIICHHs Ha TpaHuIle pasnena ¢as. AxcopOomus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousznyeckas U XUMUYECKas aji-
cop6nus. M3otepmbl aacopOiuu. AacopOIius u ee OMOJIOrHIecKOe 3Ha-
YEHHUE.

25. AncopOuusi Ha TPaHUIIE «TBEPIOE TEJIO - Ta3». Teopuu ajacopOoIumy,
ypaBHeHue Jlenrmropa u @penHmxa.

26. AncopOuusi Ha TPaHUIIE «TBEPAOE TEJIO — PaCTBOP». MoJeKysipHas
u oomeHHas agcopouuns. Monutsl. IIoBepXHOCTHO-aKTHBHBIE U MTOBEPX-
HOCTHO-HEAaKTUBHbIE BelecTBa. [[0OBEpXHOCTHOE HATSHKEHUE U CMayu-
BaHue. Ponb ancopOuun B mpupojie U TEXHUKE.

27. OO0mas XapakTepuCcTUKa AUCHEPCHBIX cucteM. VX kimaccudukanus
U PacrpoCTpaHEeHUE B IPUPO/IE.

28. OOmas xapaKTepUCTUKA KOJUIOUIHBIX CUCTEM. MeTOIbI MOTyYeHHS
KOJUTOMJTHBIX CUCTEM.

29. MunennspHas Teopust CTPOEHUS KOJIJIOUTHONW YaCTULIBI.

30. MosnekyJIsIpHO-KUHETHYECKHE CBOMCTBA KOJJTIOUIHBIX cucTteM. bpo-
YHOBCKO€ JBMKeHue. OcMmoTrnueckoe nasieHue. CeaumeHnranus. Bss-
KOCTb.

31. OuncTKa KOJUIOMIHBIX PACTBOPOB METOIaMHU JUANIN3a, YIBTPA(UITb-
TpaLMH, HIEKTPOANAIHN3A U JICKTPOYIbTPAPUIbTPALIUH.

32. OnTrueckue CBOMCTBA KOJUTOUIHBIX cucTeM. CBeTopaccesHue. D§-
¢dext Tunaansg. YapTpaMUKpOCKONMHYECKHUE U HedeToMeTpUIECKUe UC-
CJIEJOBaHMUSL.

33. DIEeKTpPOKMHETUYECKHUE SIBICHUS KOJUIOMAHBIX cucTeM. J3erra-mo-
TEHLMA.

34. KuHeTndeckas v arperaTuBHas yCTOMYMBOCTD KOJUIOUIHBIX CUCTEM.
Koarynsnust u dakropsl, ee Bbi3pBatone. [Ipasuna Llynbue-Tapau.
ITopor koarynsuuu. Bzaumuas koaryssinuda. CtapeHue 3051€i U NenTH-
3anus. 3alUTHOE IEHCTBHE MOJIEKYIISIPHBIX aICOPOUPYIOLINX CIIOEB.
35. Xapakrepuctuka pactBopoB BMC. Dnekrpuueckue, MOJIEKYJIIPHO-
KMHETUYECKUE U ONTHYECKHE cBolicTBa pacTBopoB BMC. N3031exTpu-
yeckas Touka. Bsskocts. HaGyxanme. BricamuBanme. Koarepsarus.
Oo6parumocts BMC.

36. O6mias xapaKTepUCTHKAa MUKPOTETEPOTEHHBIX CHUCTEM. A3pPO030JH,
CYCIIEH3HH, SMYJIbCUH, TIEHBIL.

[IIkana u KpUTEPUHU OIICHUBAHUS OTBETA 00YUAIOMIEroCs MPECTaBICHBI B TAOIHUIIE.

HIkana Kpurtepun oneHuBanusi
Ouerka 5 BCECTOPOHHEE, CHCTEMATHECKOE U rryookoe SHAHHUE MPOTPaMMHOTO MaTe-
(oTIHHO) puana, yCBOCHHE OCHOBHOI M JOMONHUTENLHO JIMTEPATYPEL, PEKOMEHO-
BAaHHOU MPOrpaMMoun JUCHUIIIMHBI, MTPABUJIBHOC PCIHICHUC 3aa19HU.
MOJIHOE 3HAHHME MPOrPaMMHOT0 MaTepHalia, YCBOCHHE OCHOBHOM JIMTEpa-
Ouenka 4 TYpbl, PEKOMEHJOBAHHOW B MPOrpaMMe, HATMYUE MAJIO3HAYUTEIbHBIX OLLIU-
(xopor110) OOK B pelIeHUH 3a/1a4¥, UJIU HEIOCTATOYHO MOJTHOE PACKPBITUE COJEPIKAHUE
BOIIpOCa.
Ouerka 3 3HaHHE OCHOBHOI'O NMPOTPaMMHOT0 MaTepuajia B MUHUMAIbHOM 00beMe, T0-
IPELIHOCTH HEMPUHIIMITHAIBHOTO XapaKTepa B OTBETE HA SK3aMEHE U B pellie-
(YIOBIIETBOPUTEHHO)
HUU 33]1a4u.
Onenka 2 npo6esbl B 3HAHUSX OCHOBHOTO MPOTPAaMMHOIO MaTepHualia, MPUHIUITHAIb-
(HEeyIOBJIETBOPUTENILHO) | HbIE OLIMOKH MPU OTBETE HA BOMPOCHI M B PEIICHUH 33JaUH.
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JUCT PEI'UCTPAIIMH U3MEHEHMIT

Homep Homepa nmreror Pacimad-
H3MeHe- OcHOBaHHE IS BHECEHHS H3MEHEHHI [Mopmucs OBKA Hara srecers
samemen-| | AHHYIHPO- a A P H3MEHEHHA
HEL HEIX BAHHBIX TOJIITHACH
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