MHWHUCTEPCTBO CEJILCKOI'O X0O35¥ICTBA POCCUMICKON ®ENEPAIITUHA
denepansHOe TOCyIapCTBEHHOE OI0MKETHOE 00Pa30BaTEIEHOE YUPEXKICHIE

_ BBICIIErO 00pa30BaHUsA
«OKHO-YPAJILCKHI I'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET»

UHCTUTYT ATPOIKOJIOTUH - punmanx ®TBEOY BO FOKHO-YPAJILCKUMN I'AY

YTBEPXIAIO

Jupexrop MHCTHTYTa arpo3KOJIOTHH
' E.A. Munaes

«Q27» Elpgﬂﬂ 2022 r.

Kadempa arpoTexXHOIOTHIA B 3KOJIOTHH

Paboygas nporpamMma JUCITUTIITMHEL

51.0.35 XUMHUA ®PU3HUYECKAA U KOJJIONTHASA

Hamnpagnenue noarorosku 35.03.03 Arpoxumus B arpono4ysoBe/ieHHe
HamnpaBineHHOCTH ATrpo3K0JI0rHsl
YpoBeHb BICIIEro 00pa3oBaHus — DaKkajJaBpHaT

Kpamupukarus — 6akanasp

®opma 00ydeHus — 09HAasd

Muaccxoe
2022



Paboyas nporpaMMa AMCHMIUIHHBI «XUMHES GHU3HUECKas ¥ KOJUIOHIHAS» COCTABIEHA B COOTBET-
cTBHH ¢ TpeboBanusmu PeepaabHOT0 roCy1apCTBEHHOTO 00pa30BaTEbHOTO CTAHAApTa BRICIIEro 00pa-
30BaHMsA, yreepxaeHHOro Ilpukasom MunucrepeTBa oOpazoBanusl u Hayku Poccmiickoit ®enepanuu Ne
702 or 26.07.2017 r. Paboyas nporpamma IpeiHa3Ha9eHa JUIS TIOJTOTOBKA DaKaiaBpa 10 HAlPaBIEHHIO
35.03.03 ArpoxumMus M arpono4BoBeJeHHe, HAIPABICHHOCT — ArPOIKOJIOTHS.

Hacrosas paboyas nporpamMma JUCIMIITHHBI COCTAaBIeHa B paMKaX OCHOBHOM MpO(eccHOHab-
HOH oOpasosarenbHON nporpammel (OIIOIT) u yduThIBaeT 0COOEHHOCTH OOYYEHHMS IIPH HHKIIIO3HMBHOM
00pa30BaHyy JIUI] C OrPaHMYEHHEIMH BO3MOXXHOCTSIMH 310poBbst (OB3) 1 HHBaIMIOB.

CocraButens — kaHAUAAT OHONOrHYeCKHX HayK, Kairados A. A.

Paboygas nporpamma JUCHUILIHEEL 00CYKIEHA HA 3aCEaHUH Kadeapsl arpoOTeXHOJOIHH B KO-
JIOTUH '

«25» ampens 2022 r. (mpotoxoi Ne 8).

3aB. kaeapoii arpoOTeXHOIOI M H KOOI HH
KaHJuJaT TEXHHYECKHUX HayK, TOIEHT O. C. Barpaesa

Pabogas mporpamMma JUCUMIUTAHEI Of00peHa y4eOHO-METOmMYecKod kommccuedl MHcTHTyTA
arpo3KOJIOTHH

«27» anpemst 2022 r. (mpotoxomn Ne3)

Ilpencenarens  y4eOHO-METOXMYECKOM
Komuccuu MHCTHTYTA arpo3koIorun { E. A. Munaes

H. B. lllarposa




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 5
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 BAHITHI] .....eeeuveerreerureeitrerteesiessreesseesseesseesssessseesnseesseesssesssesssessseenns 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 HHPOpPMAIIMOHHO-TEICKOMMYHUKAIMOHHOW ceTn «MHTepHeT», HEOOXOAUMBIE IS
OCBOCHUS JIACIIHIIIITITHDL ......eeetvuteeeeeeeeeeeneeseeteneeseetanaeseetaneseetenseetannseeeenseesanseesanessesannseesanessesannessesnnnnns 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
[Tpunoxenne DOHJ OIEHOYHBIX CPEACTB Ui TEKYIIETO KOHTPOJS YCHEBAEMOCTH M MPOBEACHUS
MIPOMEKYTOUHOU ATTECTAITAU OOYUATOIIIHXCS 1. vvveeeuvreeenrreeanereessseeessseeessseeessseesssseesssseessssessssseessssesssseeessseesnns 14
JIACT PETHUCTPALIAN MBMEHEHUM . .....eeiutieeeiiieeeiiteeeieeesiteeeitteesteeesiteeesabeeeateesabeesabeesabteesabteesabaeesabeeesaseessaneens 28



1

IInanupyemsie pe3ybTaTbl 00y4eHHs 10 AUCHHUILINHE,

COOTHEeCEeHHbIE C IVIAHUPYeMbIMHU pe3yJabTaTtamu ocsoeHus OIIOIT

1.1.

He.]'lb H 3aJa4YH1 JUCHUIIJIMHbI

bakanaBp no HanpasineHuto moaArotoBk 35.03.03 ArpoxumMus U arporoYBOBEACHHUE TOKEH ObITh
MOATOTOBJICH K PCIICHHUIO 3a1a4 HpO(bGCCHOHaHBHOﬁ ACATCIIbBHOCTU CJIICAYIOIIUX TUITIOB: MPOHU3BOACTBCH-

HO-TEXHOJIOTMYECKOM.

Heab AucuunIMHbl — cOPMUPOBATH Y 00yUAIOMINXCS 3HAHUS, YMEHUSI U HaBBIKM HEOOXOMMBbIE

IUISL IOCTIEAYIOIEl IOArOTOBKH OakaaBpa, ClIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO MPAKTUYECKUX 3aa4
CEIbCKOXO035HCTBEHHOTO MIPOM3BOCTBA, @ TAKXKE CIIOCOOCTBYIONIMX JabHEHIIEMY Pa3BUTHIO TUYHOCTH.

3agauu TMCHMILIHHBI:

— U3YYUTh 3aKOHOMEPHOCTU (PU3MKO-XUMHUYECKUX MPOILIECCOB, MPOUCXOAALINX B TMOYBE M JKUBBIX

OpraHu3Max;

— copMUPOBATH OCHOBBI €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUSI;

— O3HAKOMMUTBCSA C annaparypord U MeToAaMu (PU3HUECKO-XUMUYECKOTO HCCIIEeIOBAaHUS, UCIIONIb3Y-

€MBIX JUIsl aHAJIW3a TIOYB U Ka4eCTBa CEJIbCKOXO35IMCTBEHHON MPOIYKIINH;
— OBJIQZIETh METO/IaMU pelIeHusl (U3NKO-XMMHUYECKUX 3aau.

1.2.

KOMI’[eTeHIII/II/I N HHAUKATOPbI UX JOCTHKEHMI

OIIK-1. Criocob6eH pemniaTh TUTIOBBIC 3a7a9u MPOGECCUOHATHHOM IEATeTLHOCTH Ha OCHOBE 3HAHUH OC-
HOBHBIX 3aKOHOB MAaTCMATUUYCCKUX U CCTCCTBCHHLIX HAYK C IPUMCHCHUCM I/IH(bOpMaI_II/IOHHO-
KOMMYHHUKAITUOHHBIX TEXHOJIOTHH.

Kon n HamMeHoBaHMe ®opmupyembie 3YH
HUHAWKATOpa NOCTUKCHUA
KOMIIETCHIINI 3HAHUA YMEHHUS HaBBIKU
OOyuarormuiicst  moipkeH | OOydaroniicss  moipkeH | OOydaromuiicst  J10J1-
3HATD: YMETb: ’KEH BIIaIETh:
V- lomct OCHOBHBIC 3aKOHBI €CTe- | UCTIOJb30BaTh OCHOBHBIC | HABBIKAMH TIPOBEIICHUS

Hcnonb3yeT 0OCHOBHBIE
3aKOHBI €CTECTBEHHO-
HAyYHBIX AUCLMILTUH
IJI pCIICHUA CTaH-
JTApTHBIX 3a7a4 B 00J1a-
CTH arpodKOJIOTHH, ar-
POXUMUU U arponoyBo-
BCACHUA C IPUMCHCHU-
eM uH()OPMAIMOHHO-
KOMMYHHKAIIUOHHBIX
TEXHOJIOTHI

CTBEHHOHAYYHBIX JHUCLIHU-
IJIMH, SBJICHUH W MOpo-
LIECCOB, B TOM 4YHUCIE
MPOLIeCChl  00pa30BaHUS
pacTBOpPOB, MX CBOWCTBA
U OCOOCHHOCTH TIpOTe-
KalolMX B HUX PEaKLHU;
MTOBEPXHOCTHBIE SIBIICHUS
U CBOMCTBa MOBEPXHOCT-
HBIX CJIOEB; YCJIOBHS Cy-
IIECTBOBAHUS  JIUCIIEPC-
HBIX CHUCTEM U (DaKTOPOB,
BIIMAIOLIMX HA YCTONYM-
BOCTb TaKHMX CHCTEM —
(b1.0.35-3.1)

3aKOHBI M IIOHSATHS €CTe-
CTBEHHOHAYYHBIX JTUCIIU-
IVIMH B TpodeccroHab-
HOW JIEATENTLHOCTU C TIpH-
MCHEHHEM HH(pOPMAIIUOH-

HO-KOMMYHUKAIIMOHHBIX
TCXHOJ'IOI"I/If/'I, OnpeaCIATh
CYIIIHOCTh (buzuKo-

XUMHUYECKUX  IPOIIECCOB,
MIPOUCXOMASIINX B TIOYBE U
pacTeHu; UCMOJIb30BaTh
CBOMCTBa XAMHYECKHX
BEILIECTB B JIAOOpaTOpHOM
u MIPOU3BO/ICTBEHHOM
npaktuke — (b1.0.35-Y.1)

(U3NKO-XMMHYECKIX
METOAOB  HCCIEA0Ba-
HUM ITOYB U CEIBCKOXO-
3IUCTBEHHOM TPOAYK-
AU —

(b1.0.35-H.1)

2 MecTto nucuumianHbl B cTpykrype OITOII

Jucuumumna «XumMus puznyeckas U KOJUIOMIHAS» OTHOCHUTCS K 00s3aTeIbHON YacTH MPOTPaMMBI

OakanaBpuara.




3 O0béM IMCcuMIIMHBI M BUABI Y4eOHOI padoThl

OO0BeM AUCHUINIMHEI cocTaBisgeT 4 3adeTHbix equHuibl (3ET), 144 akagemudeckux daca (majee
yacoB). Jlucuuruiea nu3ydaercs:
— ouHas (opma oOydeHus B 3 ceMecTpe.
3.1 Pacnpenesienne o0beMa TUCHUIIMHBI 110 BUAAM y4eOHOH padoThI

Bun yueGHOMI paboThI KonunuectBo uacos

KonTakTHasi padoTa (Bcero), 48

B TOM 4HCJIe MPAKTHYeCKas MOAT0TOBKA

Jlexmuu (JI) 16
JlabopaTtopusie 3ansTus (JI3) 32
[IpakTrueckue 3ansatus (113) -
CamocrosiTesibHasi padota odyuawmuxcs (CP) 69
KoutpoJsb 27

Hroro 144

3.2 Pacnpenenenne ydeOHOr0 BpeMeHH 1O pa3jejiaM U TeMam

B TOM YHCJIC
KOHTaKTHas pa60Ta Cé;
Ne Bcero b9
HanmenoBanmne PasaciioB U TCM =
TEMBI 4acoB CP o
JI JI3 | 113 C
=
1 2 3 4 5 6 7 8
Pazgen 1. duznyeckas xumus
1.1. | BBenenue 9 1 2 — 6 X
1.2. | ArperaTHble COCTOSIHMSI BELLIECTBA 9 - - - 9 X
1.3. | Xumuyeckasi TepMOJMHAMUKA U TEPMOXHMHUS 11 1 4 - 6 X
1.4. | Xumuyeckas KUHETUKA U KaTaJlu3 12 2 4 - 6 X
1.5. | PacTBOpBI 2JIEKTPOJIUTOB M HEDJICKTPOJIUTOB 12 2 4 — 6 X
1.6. | DIEKTpOXMMHYECKHE TPOLIECCHI 12 2 4 - 6 X
Pazgen 2. Konmonanasi Xumust
2.1. | IloBepxHOCTHBIC sIBJICHHI. AICOPOIIHS 12 2 4 — 6 X
29, Komnouaneie cucTeMbl 1 METOIbI TOTYYCHHSI JTHO- 12 ) 4 3 6 «
(hOOHBIX KOJUTOMIOB
23 Y CTONYMBOCTD U KOATYJSIIUA JTUO(POOHBIX KOJIJIOU- 10 ) ) _ 6 «
JI0B
2.4. | MuUKpOreTeporeHHbl€ CUCTEMBI 7 1 - - 6 X
PacTBOpBI BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
25. P P A 11 1| 4] - |6 x
(pactBopel BMC)
KoHTpoas 27 X X X X 27
Hroro 144 16 32 69 27
4 CTpyKTypa U coaep:kaHMe TUCIUILIHHBI, BKJIOYAOIIee MPAKTHYECKYIO OATO0TOBKY

[IpakTHyeckast MOATOTOBKA MPH peaau3aliyd y4eOHBIX MPEAMETOB, KypCOB, AUCHUIUIUH (MOJIY-
JIeil) OpraHU3yeTCs IyTeM MPOBEICHHS MPAKTHYECKUX 3aHITHH, TPAKTUKyMOB, JJA0OPATOPHBIX PadoT U
MHBIX aHAJIOTHYHBIX BUIOB yUYEOHOU NEATENbHOCTH, NPEAYCMATPUBAIOIINX YYaCcTHE 00YJaroIuXcs B BbI-
MOJTHEHUHU OTACIBHBIX AJIEMEHTOB pa0OT, CBSA3aHHBIX C Oyaymiei mpodecCHOHATTLHON JAeSTEIbHOCTHIO.

HpaKTI/I‘IeCKa}I IIOATOTOBKA MOXCET BKJIKOYATH B C€6$I OTACIIbHBIC 3aHATHUSA JICKIHIUOHHOT'O THUIIA, KO-
TOpBIC TIPEAYCMATPUBAIOT Tepenady ydeOHoH mHbopMaruu oOyJaronuMcs, HE0OOX0IUMON ISl TOCIe-
TYIOLIETO BBIMOJIHEHUS paboT, CBA3aHHBIX ¢ OyAyIIel MpodeccunoHaNbHOM AesTeTbHOCTHIO.




PexomeHnayembrii 00beM MPAKTUYECKOW MOATOTOBKH (B MPOIEHTaX OT KOJIMYECTBA YacCOB KOH-
TaKTHOW pabOTHI) JIs1 JUCITUTIIINH, PEaTU3YIOIINX:

- yauBepcanbHbie komrereHnn (YK) ot 5 1o 15%;
- obmenpodeccrnonansubie kommnereHuu (OITK) ot 15 go 50 %;
- npodeccuonansubie komneTeHuu (I1K) ot 20 no 80%.

4.1 Copep:xxkanue TUCHUIIMHBI

Pa3zgen 1. ®usuueckass XuMus
1.1 BBenenue

Bo3nukHOBeHHE (DU3WYECKOW W KOJUIOMJIHOW XMMHH KaK CaMOCTOSITEIbHBIX JUCIUIUIMH. M.
B. JIOMOHOCOB — OCHOBOTOJOXHUK (PU3UYECKOW XUMHUHU. POIIb OTEUECTBEHHBIX YUYEHBIX B Pa3BUTHH
dbuzmveckoil u KoyutonaHoU xuMuu. [IpeameT dpuzndeckoi 1 KOJTOMIHONW XUMUHU. 3HaUueHue (pu3nyeckomn
Y KOJUTOUTHOW XUMUH B OMOJIOTUYECKON U CEITbCKOXO03SHCTBEHHON HAyKaX.

1.2 ArperaTHble COCTOSIHMSI BellleCTBa

CocrosiHusT BemiecTBa: razoo0Opa3Hoe, >KHUIKOE, TBepJoe, IaazMa. ['a3000pa3HOE COCTOSHUE.
3aKOHbI HMJCATBHBIX Ta30B. YPaBHEHUWE COCTOSIHUS HJCATbHOrO Tra3a, KUHETUYECKas TEOopHsl Tra3oB
PeanbHrble ra3ebl.

1.3 Xumudeckasi TepPMOAMHAMHUKA U TEPMOXHUMUSI

Knaccuueckast u craructudeckas tepmoanHamuka. CrucreMa v BHENIHsS cpena. DHeprus. Pabora
U TeIJoTa Kak crnocoOwl mepefaun sHepruu. DyHkuus coctosHus. [lapamerpsl cocrosHus. Peakuuu
oOpazoBanus. TerioBoit a3¢ ekt XuMuueckoi peakiuu. DHTanbIUsA. 3aKoH ['ecca U ciaencTBUS U3 HETO.
Bropoe nauano tepmonnHaMuku. Tperbe Hauano TepMoanHaMuk. CBOOOIHAS SHEPIUs U HalpaBiIeHHUE
XUMUYECKUX PEAKLIAN.

1.4 XuMuyeckass KHHeTHKA U KaTaJIu3

Ckopocth xumuueckux peakuui. CpenHsss U MIHOBEHHAs CKOpPOCTb XMMHUYECKOW peakluu.
KoncTtaHTa CKOpOCTM XHMMHUYECKOW peakiuu. BiusHue KOHUEHTpAallMM Ha CKOPOCTh pPEakKIu.
Omnpenenenne KOHCTAHT CKOPOCTEN peakunid. BiusHue TemnepaTypsl Ha CKOPOCTh peakluu. Y paBHEHHE
Appenunyca. DHeprusi aktupaiuu. Katanus v ero 3HayeHue B COBPEMEHHOW XUMHUYECKOW TEXHOJOTHH U
Ouosiornyeckux mpoueccax. Kiaccupukamus KaTamuTHUECKUX MporeccoB. DepMeHTaTUBHBIN KaTaius,
€ro O0coOeHHOCTH M 3HayeHHWe B Ouosnornyeckux rmpoueccax. DoToxuMUUeckre peakiuu.
@OTOXMMHUYECKHE, TEMHOBBIE M PAJAMAMOHHO-XMMHUYECKHe peakimuu. CKoOpocTh (HOTOXMMHUYECKUX
peaknuii. CUHTE3 OpPraHWYECKOTO BEIIECTBA PACTCHHMSIMHU TOJ JEWCTBHEM XJopoduiuia Kak
ceHcuOmnu3aTopa. 3HadeHHe (HOTOCHHTE3a. XUMHYECKOE paBHOBecHe. PaBHOBECHOE COCTOSIHHE.
HctuHHOE, ycTOMUMBOE, XMMHYECKOE pPAaBHOBECHE U HM3MEHEHHE TEPMOJUHAMUYECKHX (YHKIUH.
JIluHaMU4YeCcKUil XapakTep paBHOBeCHs. BilMsgHME BHEIIHMX YCIOBUM Ha paBHOBecue, npuHuun Jle-
[larenpe. 3akoH AeHCTBYOMUX Macc. KOHCTaHTa XMMHYECKOrO0 paBHOBECHUS U CBSI3b €€ C U3MEHEHUEM
CBOOOTHOM 3HEPTUH.

1.5 PacTBOpBI 2JIEKTPOJIUTOB U HEIIEKTPOJIUTOB

PazbaBnennsie pactBopbl. KosumdratuBhbele cBoiicTBa pacTBOpoB. [loHmkeHue aBieHUS
HACBIIIEHHOT O [1apa pacTBOPUTENIS HaJ pacTBopoM. TemnepaTypa 3aMep3aHus pa30aBIE€HHBIX PaCTBOPOB.
Kpunockonus. 3akonsl Payna. TemnepaTypa kurmeHus pa30aBICHHBIX PacTBOPOB. DOYIITHOCKOMHAL.
Ocmoc. OcMmoTHdeckoe maBieHHE pa3z0aBiIeHHBIX pacTBopoB. 3akoH Bant T'odda. buomormueckue
mpoueccel U ocMoc. Bo3HMKHOBEHME HMOHOB B pacTBopax. llpomeccsl cosbBartauuu (rugparanun).
Pa3Butne Teopuu CHIBHBIX AJIEKTPOJIUTOB B padorax Jlebas m Xiokkens. AKTUBHOCTh, KOA(hOHUIIMEHT
aKTUBHOCTH, MOHHas cuja pacTBopa. Pa3BuTHe MOHATUS KUCIOTHI M OocHOBaHus. Teopus bpeHcrena,
KHCJIOTHO-OCHOBHBIE Mapbl. Cuila KUCIOT M OocHOBaHMU. KonndecTBEHHOE ompeneseHHe KHCIOTHOCTH
BoiHBIX pacTtBopoB. Ilonstue pH u pK. Pacuer pH kucnbix u menoussix pactBopoB. bydepnbie



CHCTEMBI, UX COCTaB U MexaHu3M JaeiictBus. Pacuer pH Oydepubix cuctem. bydepnas emxocTs, BusHuE
Ha Hee pa3IMuHbIX (PaKTOPOB. DJIEKTPUUECKass MPOBOAMMOCTb PACTBOPOB NIEKTPOIUTOB. IIpoBomHMKN
NEepBOTO U BTOpOro poja. IIpuMeHeHune 3akoHa ACHCTBYIOIMX Macc, K cIa0bIM 3JIEKTPOJIUTAM. 3aKOH
pa3baBnenuss OctBanbiaa. IloaBMKHOCTE HMOHOB. MeTOIbl M METOJUKH HCCIEAOBaHUS (PU3UKO-
XMMHUYECKHX CBOMCTB pacTBopoB. OrmpeneneHne CTENEHW M KOHCTAHTHI JTUCCOLHMALMU  CIal0bIX
aneKTposnToB. Konaykromerpudyeckoe TUTpoBaHue. [IpuMeHEHHE 3JIEKTPUYECKON NMPOBOJUMOCTH IS
OIIPEEICHUS BIAXKHOCTH CEIbCKOXO3AMCTBEHHBIX IIPOYKTOB, JMHAMUKH COJIEBOTO PEKUMA I10YB.

1.6 DJleKTPOXMMHUYECKHE MPOLECCHI

JIBOWHOM SNEKTPUYECKUN CIIOM W ero cTpoeHue. [ampBaHmueckue anemMeHTh. OOpaTHMble U
HeoOpaTuMble 37eMeHTHl. YpaBHeHue HepHcra. Dnextpomnsie moreHimansl u DJ[C raibBaHUYECKUX
sjeMeHTOB. HopmanbpHbI  (CTaHAAPTHBIM) MOTEHIMAA. BoIopoaHblid 3JIEKTpOA. DIIEKTPOIbI
WHJIMKATOpHbIE (MU3MEPUTENIbHBIC) U BCIOMOTraTeIbHbIE (CpaBHEHUS ). MI3MepeHue 3JIeKTPOABUKYIIINX CHJL.
[ToTennmomeTpudeckoe ompeaernecHue HOHOB B pacTBopax. [uddysnonHsie moTeHImManbl. MeToabl
ycTpaneHus: nuy3rnoHHBIX MOTEeHNHANOB. OKHUCIUTEIEHO-BOCCTAHOBUTEIBHBIC JJIEKTPOIbI U IICTH.
OKuCIUTENbHO-BOCCTAHOBUTENbHBIM MOTEHIUAN MOYB; €ro u3mepeHue. [loTeHImoMeTpuyeckuii MeTo
ompenenenuss pH. CrexnsHHBIM 31ekTpoy ¢ BogopoaHoi  ¢yHkuumeil. [loTeHumomerpuyeckoe
tuTpoBanue. OrmpeneieHne OKHCIUTEIbHO-BOCCTAHOBUTEIPHOTO TOTEHIMAA B  OHWOJOTHYECKUX
CHCTEeMaXx.

Pasznea 2. Kostonanas xumus
2.1 [loBepXHOCTHBIE ABJIEHUS. ATcCOPOIMS

N3otepmel ancopOrun. Ouszndeckas ¥ XUuMUYECKas aacopOrus. AacopOIys Ha TpaHUIIe TBEPIOE
teno — ra3. Teopus agcop6umu, Ypasuenue Jlenrmiopa u @pelinanuxa. AncopOuns Ha TpaHHIIEe TBEPIOE
Teno — pactBop. OpueHTauus IUQUIBHBIX MOJIEKYJ] Ha IOBEPXHOCTH ajcopOeHTa. AncopOuus
anektponutoB. IlpaBuma ®asuca — IleckoBa. OOmenHast ancopOuusi. YpaBHeHue Huxomabckoro.
Ancop6uust Ha TpaHulLe pasziena pacTBop — ra3. [loBepXHOCTHO-aKTUBHBIE U TOBEPXHOCTHO-HEAKTHBHbBIE
BeriecTBa. OpHeHTAIHs MOJIEKYJT B IOBEPXHOCTHOM ciioe. Y paBHeHue I'n60ca.

2.2 KosutonaHble CHCTEMbI M METO/IbI MOJTy4eHHusI THOPOOHBIX KOJIJIOUI0B

OO0mmasi XxapakTepucTHKa KOJUIOMIHBIX CHCTEM M HX POJIb OMOJOTHYECKHX OOBEKTaX, MOYBaX.
MeTtoapl omyueHus: TM0(GOOHBIX KOJIIOUIOB € MOMOIIBI0 KOHICHCAIIMU, MEXaHUYECKOTO pa3apo0aeHus,
AJIEKTPUUYECKOTO PACIIbUICHHUS, YIBTPAa3ByKa U MENTU3aUU. MONEKYISIPHO-KUHETUUECKUE, ONTHYECKUE U
ANEKTPUYECKUE CBOMCTBA JMOPOOHBIX KOJIOMAOB. bpoyHOBCckoe aBmkeHne. OCMOTHYECKOE J1aBlIEHUE.
CemumenTtanusi. Bsi3kocTh. OYNCTKA KOJJIOWTHBIX PACTBOPOB METOAAMH TUANH3a, YIbTpaduIbTpaIi,
AJICKTPOINAIN3A U AJeKTpoyibTpaduibTpanun. CBeropaccesaue. Dddext Tunnans u ypaBuenue Pames.
MeTobl 1 METOIUKH UCCIICOBaHUS (PHU3UKO-XUMUIECKUX CBOMCTB KOJIJIOUTHBIX CHCTEM.

2.3 YCcToiunBOCTh M KOATYJIALMS JHOPOOHBIX KOJIJIOUI0B

Kunernueckas u arperatuBHas ycroduuBocTh. Koarymsmus. JlelictBue anektponutos. [IpaBuiio
[lynema — lapan. CoBMECTHOE AEMCTBHE SJIEKTPOJUTOB MpH Koaryisaunuu. Koarymsuus v 1a3eTTa-
noteHuuan. Teopust koarymsauuu siekTponutamu. Kuneruka koarymsiuud. CrapeHue 305ed U
MenTu3anus. 3anuTHOE IEUCTBUE MOJICKYJIIPHBIX aJICOPOUPYIOIINX CIIOCB.

2.4 MukporereporeHHbie CHCTeMbI
Cycnienzuu. Omynbcuu. ObpatuMocts $a3. IMynbraropsl. [lensr. Aspo3onu.
2.5 PacTBOpBI BBICOKOMOJICKYJISIPHBIX coequHeHui (pactBopsl BMC)

O6mas xapakrepuctruka pactBopoB BMC u ux posib B OMoJIorHueckux 00bekTax, moysax. Coro-
cTaBJIeHHE JIMOPOOHBIX KOJIOUA0B U pacTBopoB BMC. DnexkTpuueckue, MOJIEKYJIIPHO-KUHETUYECKHE U
onTHYeckue coiicTBa pactBopoB BMC. 3apsan vactunbl. M3osnekTprudeckas Touka. MemMOpaHHOE paB-
HoBecHe. BsaszkocTs. OcmoTuueckoe naBineHue. CBeTopaccessHue U noriomienne ceera. Habyxanwue u pac-
tBOopeHne BMC. Crenenr HaOyxanus u ckopocTh HaOyxanus. @akroper HaOyxanus. ['enmu. Ctyanau. Ilo-



J'IyKO.H.HOI/II[I:I. MGTO,Z[BI 1 METOOUKHU UCCIICAOBAHUS @HBHKO-XHMI/I‘IGCKHX CBOﬁCTB BBICOKOMOHeKy.HHpHBIX
COETUHEHUN.

4.2 Conepxanue Jgexuuii

Ne

Kparkoe comeprkanue JIEKIIAN
JIEKIIUHU P Acp 1t

Komuuectso
4acoB
[IpakTuueckas
IOJITOTOBKA

BBenenne. Bo3HukHOBeHHE (U3NYECKON M KOJJIOMAHOM XMMHUHU KaK CaMOCTOS-
TEeNBHBIX IUCHUILTMH. [Ipeamer ¢usnueckoil U KOJJIOMIHOW XUMUU. 3HAYCHUE
(bU3MYECKON W KOJUIOMJIHON XUMUU B OMOJOTHYECKON M CEbCKOXO3SIHICTBEHHOMN
HayKax.

1. XuMuuyeckasi TepMOAMHAMUKA U Tepmoxumusi. Kinaccuueckass u cratuctuye- | 2 +
ckas TepMoanmHamMuka. CucrteMa W BHEIIHSS cpena. DHeprus. Pabora u temiora
Kak crocoObl mepenaun Heprun. OyHKIus coctostHus. [lapaMeTpbl COCTOSHUS.
Peaknun oOpazoBanus. TemioBoi >(ppeKkT XUMHUYECKOW peakiuu. IHTATBIHUA.
3akoH ['ecca u ciaeCcTBUS U3 HETO.

XuMuYecKass KUHHeTHKA M KaTajan3. CKOpOoCTh XUMUYECKUX peakuuil. CpenHsis
U MTHOBEHHasl CKOPOCTbh XMMHYECKOM peakiuu. KoHcTaHTa CKOpPOCTH XUMHU4e-
CKOM peakiuu. BiusHue KOHUEHTpAlMU Ha CKOpPOCTh peakuui. OmnpenerneHue
KOHCTAaHT CKOPOCTEH peakuui. BiusHue Temneparypsl Ha CKOPOCTb PEAKLUH.
VYpaBHenue AppeHuyca. JHeprus akTuBauu. Karaius u ero 3HadeHue B COBpe-
MEHHOH XMMHUYECKOW TEXHOJOIMHM M OMOJOrHmuecKux mpormeccax. Kmaccuduxka-
1Us KaTauTHYeCKuX rpoueccoB. depMeHTaTUBHBINA KaTalu3, ero 0COOEHHOCTH
U 3HaueHHe B OMOJOrMYECKHX Ipolieccax. XMMHUYecKoe paBHOBecue. PaBHoBec-
Hoe cocTosiHue. VICTHHHOE, YCTOMYMBOE, XUMUYECKOE PAaBHOBECHE U M3MEHEHUE
TepMoaMHAMHUeCKUX (QyHKIMHA. JInHaMu4ecKuii XxapakTep paBHOBecus. BiusHue
BHEIIHUX YCJIOBUU Ha paBHOBecue, npuHiui Jle-Illatense. 3akoH nelcTBYOMNX
Macc.

PacTBOpBI 2/1€KTPOJIMTOB U HEIEKTPOJIUTOB. PazbaBieHHbie pacTBopbl. Koi-
JUTaTUBHBIE CBOWCTBa pacTBOPOB. [loHMXEHME MaBJIEHHS] HACHIIIEHHOTO Mapa
pacTBOpuUTeNsd Haja pacTBOpoM. Temmeparypa 3aMep3aHusi pa30aBIE€HHBIX pac-
TBOpoB. Kpuockonus. 3akonsl Payns. Temmeparypa kumeHusi paz0aBICHHBIX
pactBopoB. D0ymmnockonus. Ocmoc. OcMOTHYECKOE NaBlICHHE pa30aBIECHHBIX
pactBopoB. 3akoH Bant I'odda. bruonorudeckue nporeccsl u ocMoc. Bo3HUKHO-
BEHUE HMOHOB B pacTBopax. [Ipomecchl conbpBartanuu (rugpatauuu). PazButue
TEOPUHU CHIILHBIX 3JIEKTPOIUTOB B padorax Jlebast n Xiokkens. AKTUBHOCTb, KO-
3¢ (ULMEHT aKTUBHOCTH, MOHHAS CHJIa pacTBOpa. DJIEKTpUUYECKask MPOBOJIUMOCTh
pacTBOPOB 3EKTPoNUTOB. [IpoBOAHMKM MEpBOrO U BTOpPOro poja. [lpumenenue
3aKOHA JIEUCTBYIOIINX MAacC, K CIa0bIM 3JIEKTpoauTaM. MeTobl 1 METOUKU HC-
cienoBanus PU3NKO-XUMUIECKUX CBOMCTB pacTBOPOB.

DJIeKTPOXMMHUYECKHE MPOoUecchl. /[BOMHOIN AIEKTPUUECKUNA CIIOW U €ro CTpoe-
Hue. ['anpBanndeckue 3neMeHTsl. OOpaTUMBbIe U HEOOPATUMBIC SJIEMEHTHI. Y paB-
Henue HepHera. Dnexkrpoanbie noteHuuansl 1 DJIC raabBaHUYECKUX 3JIEMEHTOB.
4. HopMmanbHbiii (CTaHIapTHBIN) NOTEHIMAI. BogopoaHslil IeKTpoa. DIeKTpoasl | 2 +
WHIUKATOPHbIE (M3MEPUTEIIbHBIE) U BCIIOMOTaTeNbHbIe (CpaBHEeHUs). M3mepenue
ANEKTPOABIKYLIUX cuil. OnpenieeHue OKUCIUTEIbHO-BOCCTAHOBUTEIIBHOIO TO-
TEHI[Ma1a B OMOJIOTHYECKIX CUCTEMaX.

IloBepxHOCTHBIE siBJeHHs. AjcopOoums. Vzotepmbl ancopOrmu. dusndeckas u
XUMHYecKas aicopOmms. AIcopOIus Ha TpaHUIIe TBEPAOE TENo — ra3. Teopus ai-
copbumm, ypaBHenue Jlenrmiopa u Opeitnanmxa. AncopOIus Ha TpaHUIE TBEPIOE
TEJI0 — PacTBOp.




Koaouanble cucteMbl M1 MeTOAbI MOJMyYeHHs JHOGOOHBIX KOAI0M10B. O0-
111as XapaKTePUCTUKA KOJUIOUAHBIX CUCTEM U UX POJIb OMOJIOTHYECKUX 00BEKTAX,
IIo4Bax. MGTO,Z[BI MMOJIy4YCHU A JII/IO(1)06HI:IX KOJIJIOMOO0B C ITIOMOIIIBKO KOHACHCAIIUH,
MEXaHUYECKOro pa3apoOseHUs, HIEKTPUUYECKOTO PACHbUICHUS, YJIbTpa3ByKa U
IICTITU3alluH. MOHeKy.H}IpHO-KI/IHGTI/I‘-IGCKI/Ie, ONTUYCCKUC U IJICKTPUUCCKUC CBOM-
cTBa JMO0(pOOHBIX KoJUIOMI0B. bpoyHOoBCckoe nBmxkeHHe. OcMOTHYECKOE AaBiie-
Hue. Cenumentanus. Bsaskocts. CBeropaccessHue. MeToabsl U METOAMKHU HCCIIE-
JOBaHUs] (PU3UKO-XMMUYECKUX CBONCTB KOJJIOUIHBIX CUCTEM.

YcroituuBocTh M Koaryasinus JuogoOHbIX KoIonaoB. Kunernueckas u ar-
peratuBHasg yctolunBoCTh. Koarymsamus. [leiictBue snektponutoB. [IpaBuio
[ynbua — 'apau. CoBMeCTHOE IEHCTBUE AIIEKTPOJIUTOB MpH Koarysauuu. Koa-
TyJISUsl U A3€TTa-NOTEHIHAN. Teopus KoaryJsinuu >JeKkTpoiauTamu. KnHetnka
KOAaryJisluH.

Muxporereporeinbie cucrembl. CycrieH3uu. OMmyinbcun. OO6patumocTh ¢as.
Omynbratopsl. Ilensl. Aspo3zonn.

PacTBOpBI BBICOKOMOJIEKYJISIPHBIX coeanHeHuii (pactBopsi BMC). OOmas
xapaktepucTuka pactBopoB BMC u ux poyib B OMOJIOTHYECKUX O0BEKTaX, MOY-
Bax. ComnocraBienue Tu0GOOHBIX KOJUIONAOB U, pacTBopoB BMC. Diektpude-
CKHE, MOJIEKYJISIPHO-KMHETUYECKHE W ONTHUYECKHE cBoicTBa pactBopoB BMC.
3apsa yactuubl. M3o03mekTpudeckas Touka. MeToasl 1 METOIMKUA UCCIIEIOBAHUS
(U3HKO-XMMHYECKHUX CBOWCTB BEICOKOMOJICKYJISIPHBIX COCTMHEHUH.

HToro
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10%

4.3 Coaepxxanue Ja0OpPaTOPHBIX 3aHATHI

o/a

HanmeHnoBaHue 1a00paTOpHBIX 3aHATHN

KomnnuectBo

4JacoB

IIpakTuueckas
TTOJITOTOBKA

Bronnoe 3anstue. Texnuka 6e3omacHocTy. Perienne 3a1aq Ha arperaTible COCTOs-
HHA BEIICCTBA.

[\S)

+

Xumndeckast repMoanHaMuka. OrnpeeneHue TeroBoro g gexra mporecca pac-
TBOPEHMSI COJIH.

Xumuyeckas KuHeThka. @OTOMETpUUYECKOe N3YUEHUE KNHETUKH XUMUYECKOW peak-
ouu.

[Tomyuenue 0yepHBIX paCTBOPOB M M3YYCHHE X CBONCTB.

DNEeKTpOXUMHUYECKHE Mpoliecchl. KOHAYKTOMETpUYECKOE U3YUeHHIE CBOMCTB pac-
TBOpA CJIA00TO JICKTPOJIUTA.

n

HOBerHOCTHBIG SIBJICHHA. I/ICCHGI[OBaHI/Ie aI[COp6L[I/II/I MOBCPXHOCTHO-AKTUBHOTI'O
BemiectBa (IIAB) u3 pacTBopa Ha MOBEPXHOCTH TBEPAOTO TeJa.

Kosmouaneie pactBopsl. [losiydeHre u cBOMCTBA KOJUIOUIHBIX PACTBOPOB.

Y CTONYMBOCTD U KOATYJIISIIHSL TMO(OOHBIX KOJIOUIOB.

e ol Pl

Bricokomonekysipabie coeuHeHus. M3yuenne cBONCTB pacTBOPOB BEICOKOMOJIE-
KYJISIPHBIX COCIMHECHU.

A (N

Hroro

4.4 CopaepxaHue NPAKTHYECCKHUX 3aHATHI

[TpakTHueckue 3aHATHS HE MTPEyCMOTPEHbI YUEOHBIM TLIIAHOM.




4.5 Buabl u cogepkaHue CAMOCTOATEIbLHONH padoThI 00y4aroIMXCcst

4.5.1 Bwuasl caMOCTOSTEIEHON PabOThI 00yJarOIIHXCS

Bunbl caMmocTosTenbHON paboThl 00YYarOIIIXCs

KomnuectBo yacos

[ToaroroBka k 1aOOPATOPHBIM 3aHATUSAM U K 3alTUTE Ta0OPATOPHBIX paboT

24

CaMOCTOSTEIIBHOS N3YUYCHUC OTHCJIBbHBIX TCM U BOIIPOCOB

35

[ToaroToBka K MPOMEXYTOYHOM aTTECTALUK

10

Hroro

69

4.5.2 CopnepxaHue cCaMOCTOSATENbHOM pabOThI 00YyYaIOLIHXCS

HaunmenoBanue Tem 1 BOpocoB

KomanuectBo
4acoB

Beenenne. M.B. JIOMOHOCOB — OCHOBOIOJIOKHHUK (PU3MUECKOW XuUMHHU. Poib
OTEYECTBCHHBIX YUCHBIX B PA3BUTHU (U3NYECKON U KOJIJIOUAHON XUMHUH.

6

AFpeI‘aTHBIG COCTOsAHHA BCUICCTBA. Kunernueckas TCOpHA Tra30B. PeanbHbie
Tras3bl.

9

XuMunueckas TepMOJUHAMUKA U TEPMOXUMHA. BTopoe Havamo TepMoauHaMu-
ku. Tperbe Hauano TepMoanHaMUKH. CBOOO/IHAS SHEPTHsl U HANIPABIICHUE XU-
MHYECKHUX PEAKIUM.

XuMuyecKkasi KHHETUKa U Katanu3. otoxumudeckue peakuuu. oroxumuye-
CKHe, TEMHOBBIC H PaTUuaIllMOHHO-XUMUYecKkue peakiuu. CKopocTh POTOXUMU-
YyecKux peakiuil. CUHTE3 OpraHM4eCKOro BEUECTBA PACTEHUSIMHU MO/ ICHCTBH-
eM xJjopopuiia Kak ceHcuOmnuzaTopa. 3HaueHue QorocuHTe3a. KoHcranTta
XUMHUYECKOTO PAaBHOBECHSI M CBSI3b €€ C N3MEHEHHEM CBOOOTHON YHEPTHH.

PacTBOpBI AMEKTPOIUTOB U HEDJIEKTPOIUTOB. Pa3BUTHE MOHATUS KUCIOTHI U
ocHoBaHus. Teopus bpeHcTena, KMCIOTHO-OCHOBHBIE Mapbl. Cuja KUCIOT U
ocHoBaHuil. KonnuecTBeHHOE OIpeesieHne KUCIOTHOCTH BOJHBIX PAacCTBOPOB.
[Tonsitue pH u pK. Pacuer pH kucibIx U menoyHsix pactBopoB. bydepHsbie
CUCTEMBI, UX COCTaB M MexaHu3M JeiictBus. Pacuer pH OydepHbIX cucrem.
Bbydepnas emkocTh, BIUsSHHE Ha HEe pa3IUYHBIX (PaKTOPOB. 3aKOH pazdamiie-
Hus OctBanbaa. [logBukHOCTE MOHOB. OmpenesieHUe CTENEHH M KOHCTaHTHI
JIUCCOLUAUU  cIa0bIX AJIEKTPoNUTOB. KOHIyKTOMETpHuYecKoe THUTPOBAHUE.
[IpuMeHeHne 3IEKTPUUECKOM MPOBOJMMOCTH ISl OMPEACNICHUS] BIAXHOCTH
CEJIbCKOXO035IMCTBEHHBIX IPOAYKTOB, IMHAMUKHU COJIEBOTO PEXKUMA MTOYB.

DNEeKTpOXUMHUECKHE Tporecchl. [[oTeHIMOMETprUeCKOoe OIpeieJIeHIe HOHOB B
pactBopax. Juddysuonnpie moreHImanbl. Metonsl ycrpaneHus: nuddy3noH-
HbIX TOTEHUUATOB. OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE SIEKTPOAbl U IIEMH.
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIM MOTEHIMAN 110YB; €ro usmepenue. [loren-
nuoMeTpudeckuii Meron onpeneneHus pH. CTEKISHHBINA 3J1E€KTpoJ ¢ BOIOPOJI-
HOM QyHKIMeH. [loTeHIMoMeTpuYecKoe TUTPOBAHNUE.

[ToBepxHocTHBIE siBieHUs. OpHueHTanus Ju(UIbHBIX MOJIEKYJ Ha TOBEPXHOCTH
agcopOenTa. AncopOuus snexTponutoB. [IpaBuna dasuca — [TeckoBa. OOMeH-
Has ancopOumsi. YpaBHeHne Hukombckoro. AmcopOiys Ha TrpaHUIE paszena
pactBop — ra3. [loBepXxHOCTHO-aKTHUBHBIE U TOBEPXHOCTHO-HEAKTHUBHbBIC BElle-
ctBa. OpueHTaIMsI MOJIEKYJI B IOBEPXHOCTHOM cjioe. YpaBHeHue [ mb6ca.

Konnounaneie cucteMbl 1 METOJIBI MOTy4EHUS THOPOOHBIX KOJIIOUA0B. OUncT-
Ka KOJUIOMJHBIX PACTBOPOB METOJAMH JUANIN3a, YIbTPA(QUIBTPALNH, JIEKTPO-
AMaIn3a u WeKTpoyapTpadmibTpaunu. Dpdext Tunnans u ypasaenue Pases.

YceroitunBOCTh M KoaryJsiiust JIMOGOoOHBIX Koiiou10B. CTapeHue 30JIeH U Mer-
TH3anus. 3aiUTHOE JEHCTBIE MOJICKYIISIPHBIX aICOPOUPYIONIHNX CIOEB.

10




10 Muxkporereporenusie cuctembl. CycneH3uu. OMynbeud. OO0paTUMOCTh (as. 6
" | Omyaeraropsl. [lensl. Aspo3onu.
PacTBOpBI BHICOKOMOJIEKYIISIPHBIX coeanHeHuit (pactBopsl BMC). MemOpan-
11, | HOe paBHOBecHE. Bsizkoctb. OcmoTnueckoe nasnenue. CBeTopaccessHue 1 mo- 6
" | rnomenue ceera. Habyxanue u pactBopenue BMC. Crenenb HabyxaHus 1
ckopocTh HaOyxanus. @aktopsl HaOyxauus. ['enu. Ctygau. [lomykomtonasl.
HTroro 69

5  Y4eOHO-MeTOAMYECKOE 0OecledeHue CaMOCTOATEIbHOI padoThl 00y4a0IIMXCS
0 TUCIHUIIINHE

YyebHO-MeToaMUecKue pazpaboTku umerorcs B Hayunoit O6umbmuoreke PI'BOY BO HOxnO-
VYpaneckuii 'AY:

1. Xumus Gusnueckas U KOJUTOUIHAs [DIEKTPOHHBIA pecypc]: MEeTONl. peKOMEHAIMHU K CaMOCTOs-
TEeITLHON paboTe Mo JUCIUILINHE [y OakanaBpoB, oOydarommxcs mo HanpaiaeHusM: 35.03.03 Arpoxu-
Mmus U arponouBoBesnenue, 35.03.04 Arponomust, 35.03.05 CagoBonctBo, 35.03.07 TexHonorust npous-
BOJICTBA U NepepabOTKH CeIbCKOX03siiicTBeHHOM npoaykimu | / FOxuo-Ypansckuit 'AY, UHcTutyT arpo-
skosioruu; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuiit ['AY, 2016. - 28 c.: un., Tabn. - bu6-
quorp.: ¢. 28 (10 Ha3B.). - {octyn u3 nokanbpHOM cetu: http:/nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu Unrtepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

6  @DoHJ OLEHOYHBIX CPEACTB /sl MPOBeIeHUs MPOMEKYTOUHOI aTTeCTALMU 00y4aromuXcs 1mo
JUCIHUILIHHE

st ycTaHOBJIEHUSI COOTBETCTBUSI YPOBHS MOATOTOBKHM oOydwarontuxcs Tpedoanusim ®@I'OC BO
pa3paboTaH (OH]] OLEHOYHBIX CPEJACTB JAJIS TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOBEACHUS IPOMEXKY-
TOYHOM arTecTanuy oOydarommxcs no gucuumimHe. GoHa OIeHOYHBIX CpeAcTB IpenacTasieH B [Ipuio-
KCHUU.

7  OcHOBHAasl M IONOJHUTEIbHASA Y4eOHasl JIMTEepaTypa, He00X0AMMAas 1Jisl OCBOCHUS
AMCUMUILINHBI

OcHOBHas 1 JIONIOJHUTENbHASA y4eOHas uTepaTypa uMeercss B HayuHoi 6uOnmoTexe u JIeKTpOoH-
HOM nH(popMannoHHo-o6pazoBarenbHoi cpene PI'BOY BO Hxuo-Ypansckuit [AY.

OcHoBHAaA:

1. Hurmarymmun, H. I'. ®usnueckas u kossouaHas xuMus : yueoHoe nocobue / H. I'. Hurmatysmus.
— 2-e u3xa., ucnp. u gomn. — Cankt-Ilerepoypr : Jlans, 2021. — 288 ¢. — ISBN 978-5-8114-
1983-8. — Teker : anexkrponHslii // Jlaup : snekrponHo-OmOnmmuoreynas cucrema. — URL:
https://e.lanbook.com/book/168863

2. TumnoBsie pacyeTsl MO PU3NYECKON U KOJUIOMAHON XUMUH : yueOHoe mocodue / A. H. Bacrokosa,
O. I1. 3agaunna, H. B. Haconoga, JI. U. Ilepenénkuna. — Cankt-IlerepOypr : Jlanp, 2021. —
144 c. — ISBN 978-5-8114-1605-9. — Texkct: »3nekTpoHHbIM // Jlanb : 3JIE€KTPOHHO-
oubnuoteunas cuctrema. — URL: https://e.lanbook.com/book/168647

JlonmosHUTENBHAS:

1. AngpromkoBa O. B. Xumusa. M30pannabie pasnensl 00med (U3NYIECKOW W KOJUIOMAHOW XUMHUU
[DnexTponnsiit pecype] / O.B. Anapromkosa; T.W. Boctpukosa; A.B. llIBsipesa; E.1O. [lonoga -
HoBocubupck: HI'TY, 2011 - 160 c. - Jloctyn 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 ocobue / I'. A. Mapunkuna, H.
I1. TlonsikoBa, FO. U. KoBanb. — HoBocubupck : HI'AY, 2009. — 151 c. — Tekcr : 35eKTpoH-
Hb1# // Jlans : anekTpoHHO-Onbnmroteunas cucrema. — URL: https://e.lanbook.com/book/4568

3. ®wusmueckas u koyutouaHas xumus. [Ipaktukym : yue6Hoe mocobue / I1. M. Kpyrmskos, A. B.
Hymraera, H. I'. Bunkoga, H. B. Komesa. — Cankr-IlerepOypr : Jlans, 2021. — 208 ¢. — ISBN
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978-5-8114-1376-8. — TekcT : 31eKTpoHHbIH // JlaHb : 351eKTpOHHO-OMOMMOTEeYHAsT cucTeMa. —
URL: https://e.Janbook.com/book/168496

4. Bbonpapesa, JI. II. ®usndeckas U KOJIOUTHAS XUMUS: TEOpUs U MPAKTUKA : yuyeOHOe mocodue : /
JI. I1. bonmapeBa, T. B. MactiokoBa ; Hayu. pea. T. A. Kyumenko. — Boponex : BopoHexckuii
roCy/1apCTBEHHBIN YHUBEPCUTET UHKEHEPHBIX TeXHosorui, 2019. — 289 c. — Pexxum poctyna: no
noxmucke. — URL: https://biblioclub.ru/index.php?page=book&id=601382

5. Kykymkuna, W.M. Kommomgnas xumus [DneKTpoHHBIH pecypc]: ydeOHoe mocobue /
N.N. Kykymkuna, A.JO. Mutpodanos. - KemepoBo : KemepoBckuii rocygapcTBEHHBI YHUBEP-
cutet, 2010. 216 c. — Pexxum nocryna: http://biblioclub.ru/index.php?page=book&id=232755

6. Hurmarymmn, H. T'. IIpaktuxym o ¢gusmnueckoii u kommouauoi xumuu / H. I'. Hurmarynnus, E.
C. I'anueBa. — 2-e u3g., crep. — Canxr-IlerepOypr : Jlanp, 2023. — 116 c. — ISBN 978-5-507-
45579-9. — Texkcr : aneKkTpoHHbI // Jlanb : 31eKTpoHHO-OMONIMOTeyHast cuctema. — URL:
https://e.Janbook.com/book/276443

8 Pecypchbl HHPOPMALMOHHO-TETIEKOMMYHUKAIITMOHHOM ceTH «HTepHET»,
Heo0X0AuMBIe VISl OCBOCHUS JUCHHUILIMHBI

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

Yuusepcurerckas ouommorexka ONLINE http://biblioclub.ru

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

b=

9 MeToaunuyecKkue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHIO JUCHHUITJIMHbI

VYyebHOo-MeToanUecKue pa3paboTku umeroTcs B Hayunoit 6ubamnorexe u 3JIeKTpOHHON HHGBOP-
MalroHHo-o0pa3zoBaTenbHO cpene PT'BOY BO IOxHo-Ypanbckuii [AY.

1. ®usnueckas ¥ KOJUIOUIHAS XUMUs [DJIEKTPOHHBIN pecypc] : METOA. yKa3aHUs K BBIIIOJHEHHUIO
nabopaTopHBIX paboT [ms OakanaBpoB, oOydaromuxcs 1o HampasiaeHusM: 35.03.03 "Arpoxumus u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "Canooacto”, 35.03.07 "TexHonorus npou3Bo-
CTBa CEIbCKOX03sicTBEHHOUW Tpoaykiuu'] / FOxuHo-Ypanbckuit ['AY, MHCTUTYT arpo3Kojoruu ; COCT.
A. A. Kanranos. - Muacckoe: KOxuo-Ypanbckuii [AY, 2016. - 85 c. : un., 1a6xa. - C npui. - bubmumorp.:
c. 83 (10 nasB.). - JlocTtyn u3 nokanpHOU cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - o-
ctyn u3 cetu MuTepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢uszndeckas U KOJUIOUIHAS [DIEKTPOHHBIA pecypc] : METOJ. yKa3aHUs IO PEIICHHUIO
3amad [t 6akanaBpoB, oOydaronuxcs mo HampasineHusM: 35.03.03 "Arpoxumus U arponoyBoBeieHuE",
35.03.04 "Arponomus", 35.03.05 "CagoBoactBo”, 35.03.07 "TexHOMOTHS MPOU3BOJICTBA CEIIbCKOXO3SH-
ctBeHHOU npoaykuun'] / FOxuo-Ypansckuit 'AY, UnctutyTt arposkosioruu ; coct. A. A. KanraHos. -
Mpuacckoe: FOxno-Ypameckuit T'AY, 2016. - 28 c¢. - Jloctymn 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. Xumusa Qusnueckas ¥ KOJUIOMAHAs [DJIEKTPOHHBIA pecypc] : METOJl. peKOMEHJAIMHU K caMmo-
CTOSITEJIBHOW paboTe MO AMCIUIUIMHE [171s1 0akaiaBpoB, oOyJaromuxcs mo HanpasieHusm: 35.03.03 "Ar-
poxumus u arponouBoBenenue”, 35.03.04 "Arponomus", 35.03.05 "CanoBoactso"”, 35.03.07 "Texunouo-
rus MPOU3BOJACTBA CEIbCKOX03sMCTBEHHOU nTpoaykuuu'| / FOxxuno-Ypansckuii ['AY, MHCTUTYT arposko-
noruu ; cocT. A. A. Kanranos. - Muacckoe: FOxHo-Ypansckuii ['AY, 2016. - 28 c. : un., Tabn. - bub-
auorp.: ¢. 28 (10 Ha3B.). - loctyn u3 nokanpHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf
- Hoctyn u3 cetu Unrtepuer: http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. dusnyeckas U KOJUIOUIHAS XUMUS [DIEKTPOHHBIN pecypc] : METO. YKa3aHus MO UCIOIb30Ba-
HUIO JTa0OpaTOpHOTO OOOPYIOBaHHS [[UIsI CTYJEHTOB arpOHOMHYECKOTO (DaKyJabTeTa HAMpPaBICHHIA:
35.03.03 - Arpoxumus u arpornouyBoBeaeHue, 35.03.04 - Arponomus, 35.03.05 - CagoBoacto, 35.03.07 -
TexHosoTHMsa MPOU3BOJCTBA CENBCKOX03siicTBeHHON mnpoaykuuu] / FOxHo-Ypansckuit 'AY, UHcTtuTyT
arpoakosioruu ; coct. A. A. Kanranos. - Muacckoe: KOxxno-Ypansckuii 'AY, 2016. - 18 c. : ., Tadmn. -
bubnwmorp.: C. 17 (6 Ha3B.). - Hoctyn u3 JIOKAJIbHOM CeTH:
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http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 CeTH Hurepner:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

10 NudopmannoHHble TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYIIeCTBJICHUH 00pa30BaTEILHOIO
npouecca no AMCUMILINHE, BKIIYAs NepeyeHb NPOrpaMMHOI0 odecreyeHus u
HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6ubamoTexe ¢ TepMUHAIBHBIX CTAHITMIN MPEIOCTaBISAETCS JOCTYI K 0a3aM TaHHBIX:
- Texakcnept (nH(popMaroHHO-cripaBoyHas cucrema ['OCToB) http://www.cntd.ru/;

[lepeveHpb JMIIEH3MOHHOTO MPOTPAMMHOTO oOecrieueHusl. PEeKBH3HUTHI MOATBEPIKAAIOMIETO JOKY-
MEHTa:

1. Onepaunonnas cucrema Microsoft Windows PRO 10 Russian Academic OLP
1LicenseNoLevelLegalizationGetGenuine. JIunienznonusiii qoroop Ne 11354/410/44 ot 25.12.2018 r.;
Ne 008/411/44 ot 25.12.2018 1.

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

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

11 MarepunanbHO-TeXxHH4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBICHHS 00Pa30BaTEILHOIO
npouecca no JUCUMIIHHE

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

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

2. YueOHast ayAUTOpUS ATl IPOBEICHUS MPAKTUUECKUX 3aHATUHN, 3aHATHIA CEMHUHAPCKOTO TUIIA, BBI-
MOJIHEHUSI KYPCOBBIX pa0bOT, IPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYIbTAIMMA, TEKYLIETO KOHTPOJIS U IIPO-
MEXYTOUHOH aTTecTauu — jJadbopaTopus XuMuu — 314.

IHoMemeHus 1J1s1 CAMOCTOATEbHOI PadoThl 00y4aKOIIMXCS
1. Tlomemenus uIsi cCaMOCTOSATEIBLHON paboThl oOywaromuxcs — ayautopust Ne 111a, 108, ocHa-
IIEHHBIC KOMIIBIOTEPHON TEXHUKOM C MOJIKIII0OUeHUEM K ceTn « HTepHeT».

IlepeyeHb 000pyI0BAHNMS U TEXHUYECKHX CPEICTB 00yUeHU:

®dorokonopumerp KOK-3.

Nonomep MN-130.

Kongykromerp KCJI-101.

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

Tepmocrar TC-1/20 cyXOBO3yIIHBIH.
DneKkTpruyecKas 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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COAEPKAHHUE

Komnerennuu u ux UHAUKATOphl, HOopMHUpyEeMbIE B MIPOIIECCE OCBOCHUS TUCIUIUINHEL. . ....
[oxa3zaTenu, KpUTEPUU U IIKaJa OLEHUBAHUA UHIUKATOPOB JOCTHXKEHHS C(POPMUPOBAHHOCTH
KOMIIETCHIITH . . . .t ettt ettt et e e et e e e e e e e e e et e e e e e e e et e

TunoBble KOHTPOJIbHBIE 3aaHUs U (WJIM) WHBIE MaTepHUalbl, HEOOXOUMBIC IS OICHKU 3HA-
HUW, YMEHHI, HaBBIKOB M (WJIM) ONBITA JEATEIHLHOCTH, XapaKTEPU3YIOMUX CHOPMHUPOBAH-
HOCTb KOMIIETEHIINH B MPOLIECCE OCBOEHUS AUCIUIIIIMHBL. « .. oventeententenneaneennenneannennes

Meroauueckue MaTepualibl, ONPEACISAIONIUME IPOLELYpPbl OLICHUBAaHUA 3HAHUN, YMEHMWH,
HaBBIKOB M (WJIN) OMbITa JESITEIbHOCTH, XapaKTEPU3YIOMUX CPOPMUPOBAHHOCTb KOMITETECH-

4.1. O1ieHOYHBIE CPECTBA JIsl MIPOBEAECHUS TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH, B TOM
YUCJIE B MPOLECCE MPAKTUUECKOU MOATOTOBKH . .. e .uveeneeeenttenneeenneenneennneannens
4.1.1. OrneHuBaHHE OTYETA MO JAOOPATOPHON PAOOTE. . .vvneeeenreeeeeieeeennaeannens

O N =T 3 7§10 ) 212 1 (Pt
V20 G TR v v 2 3 17 o i : 1< L
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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(OPMallMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Kon 1 HammeHoBaHue ®opmupyembie 3VH
HaumenoBanune
HWHAUKATOpa NOCTUKCHUSA
OIIEHOYHBIX CPEJICTB
KOMITETEHIINH 3HAHUS yMEHUS HaBBIKHA
OO0yuaromuiics noipkeH | OOydvaronuiics noipkeH | OOyvaronuiicss  goipkeH | Tekymas aTTecTarus:
3HATD: YMETb: BIAJIETD: - OTYeT MO J1abopaToOpHOU
WJI-1onk-1 OCHOBHBIE 3aKOHBI €CTECTBEH- | HCIIOIb30BaTh OCHOBHBIE | HABBIKAMH MpoOBeICHUS | paboTe;
Hcnonb3yeT OCHOBHBIC 3a- | HOHAYYHBIX JTUCIUIUIAH, SIB- | 3aKOHBI W TIOHSTHUS €CTe- | PU3UKO-XUMHUUYECKUX Me- | - TECTUPOBAHUE;
KOHBl ~ €CTECTBEHHOHAYy4- | JJEHUA W MPOILIECCOB, B TOM | CTBCHHOHAYYHBIX  JHUCLH- | TOAOB UCCICIOBAHUMN TIOYB | - YCTHBINA OTBET.

HBIX JUCLUUIUIH JUIS pe-
IIeHMs CTAaHAAPTHBIX 3a/1a4
B 00JacTu arpo’KoJIOTHH,
arpoOXMMUU U arporoyBo-
BEJCHUS C MPHUMEHEHUEM
nH(pOpPMaIMOHHO-
KOMMYHUKAIIUOHHBIX ~TEX-
HOJIOTUH

YHCIIe POLIECCHl 00pa3oBaHus
pacTBOpOB, HX CBOHCTBAa H
0COOEHHOCTH IPOTEKAIONIUX B
HUX PpEaKlHil; TMOBEPXHOCT-
HBIE SABJIICHHUS U CBOMCTBA IIO-
BEPXHOCTHBIX CIJIOEB; YCIOBUS
CyHICCTBOBAHUA OUCIICPCHBIX
cucteM U (PaKTOpOB, BIHSIO-
Iux Ha yCTOfI‘IHBOCTB TaKnux
cuctem — (b1.0.35-3.1)

IUIMH B TPO(eCcCHOHANTBHOM
JESATEIILHOCTH, OIPEACIATh
CYLIHOCTb ¢buzuko-
XMMHMYECKHX  TIPOLIECCOB,
IIPOUCXOJAIIUX B IOYBE M
pacTeHHH;  HCIOJIb30BaTh
CBOMCTBA XUMHUYECKHUX Be-
IECTB B J1aOOpaTOpHON W
IIPOU3BOJCTBEHHON  IIpak-
THKE

—(b1.0.35-Y.1)

U CEIbCKOXO3SIMCTBEHHOU
npoaykuun — (b1.0.35-
H.1)

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

[Toxazarenu Kpurepnu u mikaia olieHUBaHUS PE3yJIBTATOB O0YUYEHUS O JUCIUILTHHE
OILICHUBAHHUS _ _ _
(DopMupyeMbie HenocraTounblii JocraTounsbrit Cpennuit Bricokuit
3VH) YpOBEHb YpOBEHb YpOBEHb YpOBEHb
B1.0.35-3.1 OOyuaromuiics He 3HaeT | OOyvaromuiicss cia®o 3Haer | OOyvarommiicss  3HaeT  MeToabl | OOyuaroluiicsa 3HaeT IpaBUila U
OCHOBHBIX 3aKOHOB €CT€- | OCHOBHbBIC 3aKOHBI €CTECTBEH- | IPUMEHEHUS OCHOBHBIX 3aKOHOB | METOJIbI MMPUMEHEHHS OCHOBHBIX
CTBEHHO-HAyUYHBIX JUCIHU- | HO-HAYYHBIX AMCLUMILUINH, SIB- | €CTECTBEHHO-HAYUYHBIX JUCHUIUIMH | 3aKOHOB €CTECTBEHHO-HAYYHBIX
IUTMH, SIBJICHUW W TIPOIEC- | IEHUH M MPOIECCOB, HA KOTO- | C HE3HAYUTEIbHBIMH OIMMOKAMHU W | TUCIUILUIMH HA WX MEpPeceUeHUN
COB TMpHU pEIIEHWU CTaH- | ppIX OCHOBAaHbl MPHUHIMIILI | OTACIbHBIMH MpolOeramMu ¢ TpebyeMoil CcTeneHbI0 MOJIHO-
JTApTHBIX 3a/a4 B 00JIACTH | JeHcTBUS OOBEKTOB Mpodec- Thl U TOYHOCTH
arpo3KOJIOTUH, AarpOXMMUHU | CHOHAJIbHOM eATeIbHOCTH
U arporno4BOBEICHUS
B1.035-V.1 OO6yuarommiics He ywmeeT | OOydarommiics crmabo ymeer | OOydarommiicss ymeeT onuchiBarh | OOydaromuiicss yMeeT OIHChI-
UCIIONIb30BAaTh  OCHOBHBIC | HCIIOJIB30BAaTh OCHOBHBIE 3a- | IOHATUHHYI0 M MaTEMaTHYECKYIO | BaTh MOHATUHHYIO U MaTeMaTH-
3aKOHbI W TIOHSTHS €CTe- | KOHbl U TIOHSATUS €CTECTBEH- | KAPTUHY SBJICHUI, BO3HHUKAIOUIUX | YECKYIO KapTUHY SIBICHHM, BO3-
CTBEHHO-HAyYHBIX JUCIU- | HO-HAYYHBIX JHUCHUIUIMH B | HA TIEPECEYCHHHM €CTECTBEHHO- | HUKAIOMIMX Ha MepeceueHUn
IUIMH B TIPO(ECCHOHATBHON | MPOPECcCCUOHANBHON JAesTeNb- | HAyYHBIX AMCHUIIMH C HE3Ha4yH- | €CTECTBEHHO-HAYYHBIX JIUCIU-
JIESITENIBHOCTH HOCTHU TEIbHBIMU 3aTPYTHEHUSIMU TUTHH
B1.0.35- H.1 OO6yuarommiics He BhazeeT | OOydarommiics cinado Bnangeet | OOydarommiics BiaageeT HaBbikamu | OOyuaromuiicss CBOOOHO BIa-
HABBIKAMU TPOBEACHMS (PU- | HABBIKAMU MPOBEACHUS (U3U- | MPOBEACHHUS (PU3UKO-XUMUYECKUX | IEET HABBIKAMH  IPOBEICHHUS

3UKO-XUMHUYECCKHUX METOJ0B

HUCCIIENOBAaHUIIT TOYB U
CEJILCKOXO03SIMCTBEHHON
MPOTYKIIMH

KO-XUMHUUYECKHX METOJOB HC-
ClIeIOBAaHUU IIOYB U CEIbCKO-
XO3SIICTBEHHOM MPOAYKIIUU

METOJIOB HCCJIECIOBAaHUM IIOYB U
CEJIbCKOXO35IMICTBEHHOW — NPOAYK-
UM C HEOONBIIUMHU 3aTPyJHEHUS-
MU

(GU3UKO-XMMHYECKUX  METO/OB
HCCJIEIOBAHUM TIOYB U CEIBCKO-
XO3SIMCTBEHHOW MPOIYKIMU MPHU
pemieHnd  TpodeCCUOHATBHBIX
3a1a4y
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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 M KOUIOMAHAS XUMHS [DIEKTPOHHBIM pecypc] : METOA. yKa3aHUsl K BBIIIOJIHEHUIO
nmabopaTopHBIX paboT [y1st OakamaBpoB, oOydaromuxcs 1mo HanpasieHusM: 35.03.03 "Arpoxumust u ar-
ponouBoBenenue”, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacto”, 35.03.07 "TexHosorus mpous-
BOJICTBa CEJIbCKOXO03siMCcTBeHHOM Tpoaykuuu"] / FOxHo-Ypansckuii ['AY, UHCTUTYT arpo3’koioruu ;
coct. A. A. Kanranos. - Muacckoe: FOxno-Ypanbckuit AY, 2016. - 85 c. : un., Tabn. - C npun. - bu6-
JIAOTD.: C. 83 (10 Ha3B.). - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Hoctyn u3 CeTH Hurepuer:
http://nb.sursau.ru:8080/webdocs/iae/keaz061.pdf

2. Xumus ¢pusndeckas U KOJUIOUAHAs [DIEKTPOHHBIN pecypc] : METOJ. YKa3aHUs MO PELICHUIO 3a-
nad [nms 6akanaBpoB, oOydaromuxcs mo HampasiaeHusM: 35.03.03 "Arpoxumust U arpornovyBoBecHue",
35.03.04 "Arponomus", 35.03.05 "CanoBonctBo", 35.03.07 "TexHosorHsi MPOU3BOACTBA CEIHCKOXO-
3siictBeHHOM mpoaykuuun'"] / FOxuo-Ypansckuit ['AY, MucTutyT arposkonoruu ; coct. A. A. Kanra-

HOB. - Mmuacckoe: IOxHo-Ypaneckuii I'AY, 2016. - 28 c. - JlocTyn u3 JOKaJbHOW CETH:
http://nb.sursau.ru:8080/localdocs/iae/keaz059.pdf - Hoctyn u3 ceTn WHuTepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz059.pdf

3. Xwumus ¢uszndeckas v KOUIOUIHAs [DIEKTPOHHBINA pecypc] : METOI. pEKOMEH AUl K CaMOCTOsI-

TEJBbHOM paboTe Mo TUCHMITUIMHE [ OakanaBpoB, oOydaroniuxcs no HampasiaeHusm: 35.03.03 "Arpo-
xumus u arponouBoBenenue’, 35.03.04 "Arponomus”, 35.03.05 "CanoBoacteo”, 35.03.07 "TexHoo-
I'vsl IPOU3BOJICTBA CENbCKOX03siiicTBeHHOM npoaykuuun'] / Oxuo-Ypansckuit 'AY, UucTutyT arpo-
skojioruu ; cocT. A. A. Kanranos. - Muacckoe: IOxno-Ypansckuii 'AY, 2016. - 28 c. : uin., Tadm. -
bubnwmorp.: c. 28 (10 Ha3B.). - Hoctyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz063.pdf - Hoctyn u3 ceTu WNuTtepHerT:
http://nb.sursau.ru:8080/webdocs/iae/keaz063.pdf

4. @usnyeckas U KOJJIOUAHAS XUMUS [DJIEKTPOHHBIN pecypc] : METO/I. yKa3aHUs M0 MUCIOJIb30BAHUIO
nabopaTopHOro 00OpyIOBaHUS [[JIs1 CTYIEHTOB arpOHOMHYECKOro (axyiabTeTa Hanpasienui: 35.03.03
- Arpoxumust u arporiouBoBezeHue, 35.03.04 - Arponomus, 35.03.05 - CagoBonctso, 35.03.07 - Tex-
HOJIOTHS TPOU3BOJICTBA CEIbCKOX03icTBEHHON nponykuuu] / KOxuo-Ypansckuit 'AY, UucTutyT ar-
poakosiorud ; cocT. A. A. Kanranos. - Muacckoe: FOxuo-Ypansckuit 'AY, 2016. - 18 c. : w1, Tadm. -
bubnwmorp.: o 17 (6 Ha3B.). - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/iae/keaz062.pdf - Hoctyn u3 ceTu WNuTtepHeT:
http://nb.sursau.ru:8080/webdocs/iae/keaz062.pdf .

4. MeToauyeckue MaTepPUAJIbl, ONpeeJsonie MPpoueIypbl OlleHHBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMUPOBAHHOCTH
KOMITeTeHI Ui

B nmanHOM paszgene MeToAMYECKHE MaTepHuaibl, ONPEACISIONIME MPOLEAYPhl OlLICHUBAHUS 3HA-
HUMH, YMEHUH, HABBIKOB U(WJIH) OMBITA ACITEILHOCTH, IO TUCHUILUIMHE «XUMHUS Qu3udecKkas U KOJUIIO-
WJIHAs», TIPUBEJACHBI TPUMEHUTEIBHO K KaXJIOMYy M3 MCIOJIb3YEMbBIX BHUJIOB TEKYIIErO0 KOHTPOJIS yCIie-
Ba€MOCTH U MTPOMEKYTOUYHOM aTTeCTaI[i 00YyYarOIIIXCsl.
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4.1. OueHo4HbIe cpeacTBa ISl POBeIeHUsI TEKYIero KOHTPOJISA YCIeBaeMOCTH, B TOM

YHUCJIE B IIpoiecce HpaKTH‘leCKOﬁ MMOATOTOBKH

4.1.1. OuenuBanue oT4eTa 1O J1abOpaTopHOU paboTe

OtyeT 1o 1abopaTopHO PabOTE UCTIOIB3YETCS I OIICHKHA KauyeCcTBa OCBOCHHS O00yUYarOIIMMCS
OCHOBHOM TIpo(heCCHOHATBLHOM 00pa30BaTeIbHON MPOTPAMMBI IO OTIIEIHHBIM TeMaM TUCIUIUTHHEL. Co-
nepxanue u popma oTyeTa Mo J1abopaTOPHBIM paboTaM MPUBOAUTCSA B METOJIMYECKUX YKa3aHUSAX K Jia-
6oparopubiM padoTam (1. 3 ®OC). ConepxkaHue oT4eTa U KPUTEPUHU OIICHKU OTYeTa (TadJI.) JOBOASITCS
710 CBEJICHUS 00y4aronInxcs B HavyaJie 3aHATUH.

Ne OLleHOYHBIE CPEACTBA
TunoBbIE KOHTPOJIBHBIE 3aJaHus ¥ (MJIM) MHBIC MaTepuanbl, Heobxo- | Koa u HanMeHoBaHHe
JYMMBbIC ISl OIEHKW 3HAaHWM, YMEHUM, HABBIKOB M (MJIM) ONbITa Jies- | HMHAUKATOpa KOMIIC-
TEJNBHOCTH, XapaKTePU3YIOMHUX CHOPMHPOBAHHOCTH KOMIETCHLUH B TCHIUU
IIPOLIECCE OCBOEHUS TUCHUTIIMHBI

1. | 1. PaccunTars 3Hau€HHMA KOHCTAHT CKOPOCTEM MCCIIEI0BAHHOMN pEaK- N-lonk-1  Hcnomns-

MU TpU ABYX TeMIiepaTypax.
2. BeruncnuTh 3Ha4€HUS IEPUOIOB MOTYIPEBPAILCHUS BEIIECTBA MPU
IBYX TeMIepaTypax.

3. OnpenenuTs BEIUYUHY SHEPTUH AKTUBALIUU PEAKIIMH.

4. IlomuuHseTcs Ty qaHHas peaknus npaBuwiry Baat-I'odda (onpene-
JUTH TEMIIepaTypHbIid K03 puuueHT peakuuu y)?

5. 3amucarh BBIPOKECHHE 3aKOHA JEHCTBYIOIIMX Macc sl JTaHHOHM pe-

3yeT OCHOBHBIC 3aKO-
HBI CCTCCTBCHHOHA-
VYHBIX  JIUCHUTUINH
JJIs peI_HeHI/IH CTaH-
JTApTHBIX 3a/1a4 B 00-
JACTH arpodKOJIOTHH,
arpOXUMUU H  arpo-

aKII1uH.

MIOYBOBEICHHS c
IPUMEHEHNEM UH-
(opMaIoHHO-
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUI

OTyeT OUEHMBAETCS MO YCMOTPEHHMIO IPENOJABATENS OLEHKOM «OTIMYHO», «XOPOILO», «yJO0-
BJIETBOPUTENBHO», «HEYJOBIETBOPUTEIBLHO» WIIM OLEHKON «3aUTE€HO», «HE 3auTeHO». OlIeHKa «3ayTe-
HO» CTaBUTCS 00ydaromuMcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM, YCTAHOBIECHHBIM IS
MOJIOKUTETBHBIX OIICHOK («OTIUYHO», «XOPOIIIO», «YJOBIETBOPUTEIHHO»). OIleHKa 00bBIIAETCS 00Y-
YaroLEMYCsl HEOCPEICTBEHHO ITOCIIE CIaYl OTYETA.

Ixana

Kpurtepuu onennBanus

Onenka 5
(OTNIMYHO)

- I3JIOKCHHUE MaTepuaja JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh ¥ 00OCHOBATh CBOM CYXKJICHHUS IPH OTBETE HA KOH-
TpOJ'II:HI:Ie BOHpOCBI;

- YMEHHUE ONHUCHIBATH (PU3NKO-XUMHUIECKHE 3aKOHBI, SIBJICHUS M TTPOIICCCHI;

- yMeHI/Ie HpOBOI[I/ITB 1 OLICHHUBATH pe3yHBTaTBI H3MepeHIfll>'I;

- CITOCOOHOCTH PelIaTh 3aa4u.

Onenka 4
(xoporio)

- U3JI0’)KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE NMPHUMEHEHUE TEOPETHUUECKUX 3HAHWUU Ui omucaHus husu-
KO-XMMHYECKUX 3aKOHOB, SIBICHHN W IPOLECCOB, PELICHHS KOHKPETHBIX
3a/1a4, IPOBEJCHUs U OLICHUBAHUs PE3yJIbTATOB U3MEPEHUH, HO COJEpKa-
HUe U (opMa OTBETa UMEIOT OT/IENIbHbIE HETOYHOCTH.

Onenka 3
(YZIOBIIETBOPUTENHHO)

- U3JI0KCHUC MaTCpurajia HCTIOJIHO, HCTIOCICAOBATCIILHO,
- HCTOYHOCTHU B ONPCACICHUN HOHHTI/Iﬁ, B IPUMCHCHHUU 3HAHHI JJIs1 OITH-
CaHusi (I)I/IBI/IKO—XI/IMI/I‘IGCKI/IX 3aKOHOB, SIBIICHUM U IMponccCoB, PCHICHUS
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Tepuana.

KOHKPETHBIX 3a/1a4, POBEJACHUS U OLICHUBAHUSI PE3YJIbTaTOB U3MEPEHU,
- 3aTpyAHEHUs B 000CHOBAHUU CBOMX CYKICHHIA,
- o0HapyXHBaeTCcs HEIOCTATOYHO I'TyOOKOE MOHMMaHUE M3YYEHHOIo Ma-

Onenka 2

(HEyJOBIETBOPUTEIILHO)

JIEHUW M TIPOIECCOB, MCKAXEH WX CMBICI, HE pEIICHBI 3aJa4d, HE Ipa-

- OTCYTCTBUE HEOOXOJMMBIX TEOPETHUCCKUX 3HAHUM; JOMYIIEHBI OIMTUOKN
B OMNPENEICHUH TOHATUN W OMUCAaHUH (U3UKO-XUMHUYECKUX 3aKOHOB, SIB-

BUJIBHO OIICHUBAIOTCS PE3YJIbTaThl U3MEPEHUIT;
- HEe3HaHHE OCHOBHOTO Marepuajia y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCs
rpyObie ouIiOKH B U3JI0KEHUH.

Ixkana

Kpurtepun oneHuBanus

O11leHKa «3a4TEHO»

- U3TIOKEHHE MaTepHalia JIOTHIHO, TPAaMOTHO;

- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOW CYXXICHHS TPH OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NKO-XUMHUYECKHE 3aKOHBI, SIBJICHUS U MTPOIECCHI;
- YMEHHE MPOBOJUTH M OIICHUBATH PE3yIbTAThl H3MEPEHUI;

- CIOCOOHOCTH pemiaTh PU3NKO-XUMHUYECKHE 3a7aui (IOMyCKAeTCsl HaJH-
9re MaJIO3HAYUTENbHBIX OMIMOOK MM HEIOCTATOYHO IMOJIHOE PACKPHITHE
coJiep)KaHue BONPOCA MIIM MOTPEITHOCTh HENPUHIUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1LieHKa «HE 3aYTECHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHW; JOMYIICHBI OIINOKN
B OIPE/ICICHNUN TIOHATHH U ONMUCAHUM (PU3MKO-XUMHUYECKUX 3aKOHOB, SIB-
JICHUH W TIPOLIECCOB, MCKAKEH MX CMBICI, HE PEIICHBI 3a7a4d, He mpa-
BUJIBHO OILICHUBAIOTCS PE3YJIbTaThl U3MEPEHUIA;

- He3HaHWE OCHOBHOTO Marepuayia y4eOHOH HpOrpaMMBl, IOMYCKAIOTCS
rpyObie ouIiOKH B U3JI0KEHUH.

4.1.2. TectupoBanue

TectupoBaHme UCTIONIB3YETCS AJISl OIEHKH Ka4eCTBa OCBOCHHS 00ydJaroIMMCsi OCHOBHOM mpodec-
CHOHAJIbHOW 00pa30BaTeIbHOM MPOrpaMMBbl MO OTAEIBHBIM T€MaM WIIM pa3fesiaM IUCHUIUIMHBL. Tect
MPEJICTaBIseT COO0H KOMIUIEKC CTaHIAPTU3UPOBAHHBIX 3aJJaHH, TO3BOJISIFOIINIA YIPOCTHTH MPOLETYPY
M3MepeHus 3HaHUil U yMeHuil oOydaromuxcs. OOyyaronMcs BbIIAIOTCS TECTOBBIE 3aJaHus ¢ Gopmy-
JUPOBKOW BOIIPOCOB U MPEATIOKEHUEM BBIOPATh OJWH MPABHIBHBI OTBET M3 HECKOJIBKUX BAapPHAHTOB

OTBCTOB.

Ne

Ol1IeHOYHBIE CPEJICTBA

TunoBbie KOHTPONILHBIC 3a/1aHUS U (M) UHBIE MaTepHAaIIbl, HE00XO0-
JTUMBbIE JIJIs1 OLIEHKW 3HAHWM, YMEHUH, HABBIKOB U (MJIM) OMbITA JIEs-

Kon n HaumeHoBaHue
WHJUKAaTOpa KoMIle-

TEJIBHOCTH, XapaKTEPHU3YIOUINX CPOPMUPOBAHHOCTH KOMIIETCHIIUN B TCHIMHA
IIPOLIECCE OCBOEHUSI TUCLUTIIIMHBI
1. | 3amanme 1 W-lonk-1  Hcnons-
Kak m3menurcs ckopocth peakuuu 2NO + O — 2NO», ecnu 00beM | 3yeT OCHOBHBIC 3aKO-
PEaKLMOHHOIO COCya YBEINUNTh B 2 pa3a: Hbl €CTECTBEHHOHA-
1) ymensmutes B 4 pasza YYHBIX  JUCIUIUINH

3amanne 2

2) ymeHbLIUTCS B 8 pa3
3) Bo3pacTteT B 4 pa3a
4) Bo3pacTer B 8 pa3

YeM 00BsACHSETCS MOBBILIICHUE CKOPOCTU PEAKIIMU NP BBEJICHUH B CH-
CTEMy KaTaJau3aropa:

JUISL pEUICHHs] CTaH-
JApTHBIX 33134 B 00-
JacCTH arpodKOJIOTHH,
arpOXMMUU H arpo-
MTOYBOBEACHUS C IPH-
MEHEHHeM  HH(OpMa-
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1) yMEHBIIIEHHEM YHEPIUU aKTUBAIUU

2) yBEJIIMYEHUEM CPEIHEN KMHETUYECKOW SHEPTUN MOJIEKYJI

3) BO3pacTaHHEM YHClia CTOJIKHOBEHUH

4) pocTOM uHuCIIa aKTUBHBIX MOJIEKYJ

3ananue 3

Kakue 13 nepeunciaeHHbIX BO3IEUCTBUI MPUBEAYT K U3MEHEHUIO KOH-
CTaHTBl CKOPOCTH peaKLUu:

1) u3MeHeHHE NABICHUS

2) N3MEHEHUE TEMIIEPATYPhI

3) u3meHeHue o0beMa PeakIMOHHOTO COCY/Ia

4) U3MEHEHHE KOHIICHTPALIMK PEarupyroIInX BEIIECTB

3ananue 4

Kakoe BnusiHMe Oka3bIBaeT NMEpeMENIMBAHUE Ha CKOPOCTh MPOTEKAHUs
reTepOreHHON XMMUYECKON peaKIivu:

1) Bo Bcex citydasix yBEJIMUMBAET CKOPOCTh peakLun

2) B HEKOTOPBIX CIydasix YBEIUUYHUBAET CKOPOCTh PEaKIINU

3) HE BIMAET HA CKOPOCTh peaKLuu

4) yMEHbIIIAeT CKOPOCTh PEAKIINHI

3ajanue 5

YBenuueHrne CKOpPOCTH PEaKIMU C MOBBIIICHUEM TEMIIEpaTyphl, BHI3bI-
BaeTCs IIaBHBIM 00pa3oMm:

1) yBenn4eHueM cpelHel KHHETUYECKOM SHEPTUU MOJIEKYJT

2) yMEHBILIEHUEM UYHCiIa AaKTUBHBIX MOJIEKYJI

3) poCTOM YHClIa CTOJIKHOBEHUH

4) yBenuueHueM 3(pPEKTUBHOCTH CTOJIKHOBEHUMN

3ananue 6

pu 20 °C KOHCTAaHTa CKOPOCTH HEKOTOPOH peakiuy pasHa 10 mun!,
anpu 50 °C - 8:10* mun!. Uemy paBeH TeMmepaTypHBIi K0I(pOHUITUEHT
CKOPOCTH peaKLUu:

1)2

2)3

3)4

4)8

3amanue 7

CKOpOCTh, KAKUX pEaAKIUil YBEIIMUMUBAETCSI C POCTOM TEMIIEPATYyPBhI:

1) mro0BIX

2) NPOTEKAIOIINX C BbIICICHUEM SHEPTUU

3) NpoTEKaIOMKX C MOTJIOMIEHUEM SHEPTUU

4) HIKaKHUX

3ajanue 8

Ecnu koncTtanta ckopoctu ofgHoi peakiuu (k') Gonblie KOHCTaHTHI
ckopoctH BTOpoi#l peakiuu (k'"), TO Kakoe COOTHOIIICHHE MEXKIY dHEp-
TUSIMU aKTUBAIUU 3TUX PEaKIUN MPABUIBHO:

1) Ed' >E)"

2) E'a<E."

3)Ea=E."

4) HeNb3sl ONPENIETUTh

3ananue 9

Kakue u3 nepedncieHHbIX BO3JEHCTBUM MPUBENYT K U3MEHEHUIO 3HA-
YEHHS] KOHCTAHThI PABHOBECHSI XUMHUYECKHUX PEaKIIHil:

1) u3MeHeHHE NABICHUS

2) U3MEHEHUE TeMIepaTypbl

[IUOHHO-
KOMMYHHKAIITOHHBIX
TEXHOIOTHI
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3) 3aMeHa KaTanu3aropa

4) U3MEHEHHE KOHIICHTPALMM pearupyromnx BEeIEeCTB

3amanue 10

Ecnu 06beM 3aKphITOrO peaklMOHHOTO COCYyJa, B KOTOPOM YCTaHOBHU-
JIOCh paBHOBECHE

2S0; (1.) + O2 (1.) =2S03 (T.), yYMEHBIIHTH B 2 paza, TO:

1) ckopoCTH TIPSIMOM 1 OOPAaTHON PEaKIUii OCTAHYTCS OJTMHAKOBBIMH

2) CKOpPOCTh MpPSIMOM peakLuu CTaHeT B 2 pa3a OoJblIe CKOPOCTH 00-
paTHOM peakuuu

3) paBHOBECHE CMECTUTCS BIIPABO

4) paBHOBECHE CMECTHUTCS BIEBO

[To pe3ynbraraMm Tecta 00ydaroImeMycsl BBICTABIISETCS OLEHKA «OTIHMYHO», «XOPOILIO», «yAO0BIIe-
TBOPHUTETHHO» WIIA «HEYJAOBICTBOPUTEIILHO.

Kputepun onenrnBanus orera (Tabil.) TOBOJATCSA A0 CBelleHUs O0ydaroluxcs 10 Hadajga TeCTH-
poBanusi. Pe3ynpTat TecTUpOoBaHus 00BABISETCS 00YUYAIONIEMYCsl HEIIOCPEICTBEHHO MOCIIE €ro CAauu.

Ihcaza (% mpagutstax onaeton)
OrneHka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopoiio) 70-79
Onuenka 3 (yA0BJIETBOPUTEIHHO) 50-69
OreHka 2 (HEeyIOBIETBOPUTEIHHO) Mmenee 50

4.1.3. YCTHBIN OTBET

VYCTHBIH OTBET MPOBOJIUTCS ISl KOHTPOJS YCBOCHUS CTYJEHTOM OOpa30BaTEIbHOM MPOrpaMMBI
o pazaenam 1, 2 AUCHMILTUHBI, OPTaHU3YETCs KaKk yueOHOe 3aHSATHE B BHJIE COOECEeIOBAaHUS MPEroia-
Barenst ¢ oOydaromuMucsa. Bompockl k 3aHATHIO M3/10kKeHbl B: Du3nyeckas U KOJUIOMAHAS XUMHS
[DnekTpoHHBIM pecypc] : METOH. yKa3aHusl K BBINOJIHEHHUIO JIAOOPAaTOPHBIX padoT [ans OakamaBposB,
oOyyvaroruxcst mo HampasieHusiM: 35.03.03 "Arpoxumus u arpomouBoBeneHue”, 35.03.04 "Arpono-
mus", 35.03.05 "CagoBonctBo”, 35.03.07 "TexHonorus MpOU3BOACTBA CEIbCKOXO3SIICTBEHHON MpO-
aykiuu''] / FOxHo-Ypansckuit 'AY, Uucturyt arposkosnoruu ; coct. A. A. Kanranos. - Muacckoe:
IOxnO-Ypanbckuii 'AY, 2016. - 85 c. : wi., Tabu. - C npui. - bubnuorp.: ¢. 83 (10 Ha3g.). - Joctyn u3
nokanbHOM cetu: http://nb.sursau.ru:8080/localdocs/iae/keaz061.pdf - Joctyn u3 ceru HuTepHerT:
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.

Ilkana Kputepun oneHuBanus

- CTYICHT TOJIHO YCBOMJI Y4eOHBII MaTepHalt;

- TPOSIBJISIET HABBIKM aHAlM3a, O00OOIICHHS, KPUTUYECKOTO OCMBICICHUS U
BOCHPUSITHS HH(DOPMALINK;

- MaTepuall U3JI0KEH T'PaMOTHO, B OINPEICICHHOW JIOTMYECKON MOCie10Ba-
TEIbHOCTH, TOUHO HCIIONB3YETCSI TEPMUHOIIOTHUS;

OreHka «3a4TeHO» - MOKa3aHO YMEHHUE WILTIOCTPUPOBATh TEOPETUUECKUE MOJIOKEHUS KOHKPET-
HBIMU [TPUMEPaMU, IPUMEHSATh UX B HOBOW CUTYalluy;

- MIPOAEMOHCTPHPOBaHA C(HOPMUPOBAHHOCTh U YCTOMYHUBOCTH KOMIIETCHIINH,
YMEHHI 1 HABBIKOB;

- MOTYT OBITh JOMYIIEHBI OJIHA-JBE HETOUHOCTH IPHU OCBEUICHUH BTOPOCTE-
MIEHHBIX BOIIPOCOB.

OweHKa «He 3a4T€HO» | - HE PACKPBITO OCHOBHOE COJAEp KaHNe yueOHOro MaTepuana,;
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- 0OHapy’XE€HO HEe3HAHWE WUJIM HETIOHWUMaHHE OONbIIICH, MM HanbosIee BaXXHOM
4acTu y4eOHOro Marepuana;

- JIOTIYIIIEHBI ONMIMOKH B OINPENEIICHUH TOHITHH, IPU HCIIOJIH30BAHUU TEPMU-
HOJIOTHH, KOTOPbIE HE MCIIPABIICHBI ITOCIIE HECKOIBKUX HABOISAIIMX BOIIPOCOB;

- He c(OPMHPOBAHBI KOMIIETCHIIUH, OTCYTCTBYIOT COOTBETCTBYIOIIAE 3HAHWS,
YMEHWsI U HABBIKH.

4.2. Ilpouenypsl U OLlEHOYHbIE CPEACTBA /1JIsl IPOBeAeHUs TPOMEKYTOUHOM
arrecTanuu

4.2.1. Dx3ameH

DK3aMeH sBJsieTcsl OPMOI OIEHKH KauecTBa OCBOEHHs 00OydaloIIMMCsi OCHOBHOM npodeccHo-
HaJIbHOW 00pa3zoBaTeIbHOM MpOrpaMMBbl 10 paszjenaM aAucuumiinHbl. [1o pesynpraTam sk3ameHa o0yda-
IOLLEMYCS BBICTABJISIETCS OLIEHKA «OTJINYHO», «XOPOLIO», «yJA0BIETBOPUTEIBHO» WU «HEYAOBIETBOPU-
TCIIBHO».

DK3aMeH N0 IUCLUIUIMHE MTPOBOJAUTCS B COOTBETCTBUU C PAaCIUCAHUEM IPOMEXKYTOUHOU arTe-
CTallMM, B KOTOPOM YKa3bIBA€TCSI BPEMsI €T0 NPOBENCHUS, HOMEp ayJUTOPUHU, MECTO NPOBENCHUS KOH-
CyJbTallMU. YTBEpKIEHHOE paclucaHhe pa3MelaeTrcs Ha WH(POPMALMOHHBIX CTEHIAaX, a TaKKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMIA AJISi IPOMEKYTOUHOW aTTeCTAllMM OOYYaIOMIMXCSl YCTaHABIUBACTCS Pa-
Oouell mporpaMMoi AUCUUIUIMHBI U JOBOJUTCS 10 CBEEHHS 00yYaroIuXcs B Hayaje CeMecTpa.

DK3aMeHbl TPUHUMAIOTCS, KaK MpaBuilo, jekTopamu. C paspemieHus 3aBeayroniero kadenpoi
Ha ’K3aMEHE MOXKET IPUCYTCTBOBATH IIPENOAaBaTellb Kadeapbl, MIPUBICUECHHbIN sl IOMOLIM B IIpUEMe
9K3aMeHa. B ciydae OoTCyTCTBUS BEAyLIEro NpenojaBaTelis dK3aMEH IPUHMMAETCS IPENoAaBaTesieM,
Ha3HA4YE€HHBIM PaCHOPSHKEHUEM 3aBEIYIOLIET0 Kadeapo.

[IpucyrcTBUe Ha 3auyere mpemnojaBareneld ¢ Apyrux kadeap 0e3 COOTBETCTBYIOLIETO pacHopsi-
KEHHUs PEKTOpa, MPOPEKTOPA MO yuyeOHOH M BOCIIUTATENBHON paboOTe, 3aMECTUTENs JUPEKTOpa UHCTH-
TyTa 110 yuyeOHOi paboTe He JoIycKaeTcs.

OOyuJaromumecst py sIBKE Ha dK3aMeH 00s3aHbI UMETh TP ce0e CTYIEHUYECKU OUIIET, KOTOPBIH
OHH IIPEABABIAIOT IK3aMEHATOPY .

Jlna nmpoBeneHns dK3aMeHa BeAyLIMH IPENoaaBaTelb HaKaHyHE IOJIy4acT B CEKpeTapuaTe IH-
peKTOpaTa 3a4eTHO-IK3aMEHALMOHHYIO BEIOMOCTb, KOTOpasi BO3BpaIaeTCs B CEKpETapuaT IOCIe OKOH-
YaHWsI MEPOIIPUATHUSA B JICHb ITPOBEICHUS DK3aMEHA WIH YyTPOM CIEAYIOLIETO JTHS.

DK3aMeHbI IPOBOJIATCS MO OMiIeTaM B YCTHOM HJIM TUCBbMEHHOM BUJE, TU00 B BUJE TECTUPOBA-
HUs. DK3aMEHAIMOHHbIe OMJIEThI COCTABIISIOTCS MO YCTAHOBJIEHHOW (pOpME B COOTBETCTBUU C YTBEp-
KIEHHBIMU Kadeapol sK3aMeHAIIMOHHBIMU BONPOCAMHM M YTBEP)KAAIOTCA 3aBEAYIOUIMM Kadeapoi
eXeroJHo. B Ouiere cogepkutcs 2 TEOPETUUECKUX BOIIPOCA U 33/1a4a.

DK3aMeHATOpYy MPEJOCTaBIISAETCS MPABO 3a/1aBaTh BOIIPOCH! CBEPX OMieTra, a TakKe IOMUMO TeOo-
PETUYECKHUX BOIIPOCOB AaBaTh JJIA PELICHUS 3aa4d U IIPUMEPBI, HE BBIXOAIINE 3a PAMKHU ITPOHIECHHO-
ro MaTepuaia 1o U3y4aeMou TUCIUILINHE.

3HaHUs, YMEHHUS U HaBBIKM OOYYarOIIUXCs ONPENENSIOTCA OLIEHKAMHU «OTIUYHO», «XOPOILO»,
«yJIOBJICTBOPUTEIILHO»,  «HEYJOBJICTBOPUTEIHHO»,  KOTOpPhIE  BBICTABISIOTCS B 3a4€THO-
HK3aMEHAIlMOHHYIO BE€JIOMOCTb U B 3a4E€THYIO KHMKKY 0Oy4aroLIerocs B I€Hb 3K3aMEHa.

[Ipu mpoBeeHUN YCTHOTO HK3aMeHa B ayTUTOPHM HE JOJDKHO HAXOAUTHCS 0ojiee BOCBMU 00Y-
YalOIIMXCS Ha OJHOTO MpenogaBaTes.

[Tpu npoBeneHUN yCTHOTO 3K3aMeHa 00yYaroluiicsi BBIOMPAET 3K3aMEHALMOHHBIN OWIIET B CITy-
YaiiHOM TMOPSAKE, 3aT€M Ha3bIBaeT (PaMUIINIO, UMsI, OTYECTBO M HOMEP IK3aMEHAI[MOHHOTO OMIIeTa.

Bo Bpems sk3ameHa oOydaroluecs MOTYT IMOJIb30BaThCsi C pa3pellieHHs] dK3aMeHaTopa Ipo-
rpaMMO# JAMCUUIUIMHBL, CIIPAaBOYHOW W HOPMATUBHOM JUTEpaTypoil, IpyruMu MOCOOUSIMHU M TEXHHYE-
CKHMH CPEJCTBaMHU.
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BpeMst moAroToBKM O0TBETa MPH CIaye IK3aMeHa B YCTHOW opMe JOHKHO COCTaBISIThH HE MEHEe
40 MuHYT (10 >XKeJTaHUI0 00yYarOIIerocss OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTtBera — He Gonee 15
MUHYT.

OO0yuaromuiicsi, UCIBITHIBAIOLINI 3aTPYJHEHHSI MIPU MOJATOTOBKE K OTBETY 110 BHIOpAHHOMY UM
OweTy, UMeeT IIPaBo Ha BIOOpP BTOPOTO OMIIeTa C COOTBETCTBYIOIIMM MPOJJICHHEM BPEMEHH Ha TOATO-
TOBKY. [Ipu OKOHYAaTEeTbHOM OIICHMBAHHM OTBETa OIICHKA CHMIKAeTCs Ha oAuH Oaii. Beigaua Tperhero
Ousnera He pa3peuiaercs.

Ecnu obyuvaromuiics sSBUICS Ha HK3aMEH, U, B3sIB OMJIET, OTKa3aJcs OT MPOXOKICHUS aTTecTa-
MU B CBSI3U C HEMOJTOTOBJICHHOCTHIO, TO B BEJAOMOCTH €My BBICTABIISIETCS OIICHKA «HEYIOBIIETBOPH-
TCIBHO».

Hapymienne MuCHUIUIMHBI, CIHCHIBAHUE, UCIIOIB30BAaHUE O0YUYAIOIUMUCS HEPA3pEIICHHBIX I1e-
YaTHBIX U PYKONMCHBIX MaTepuaioB, MOOWIbHBIX Tele()OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX KOMIIb-
I0T€POB, HOYTOYKOB M JPYTHX BUIOB JINYHOW KOMMYHUKAIIHOHHOW U KOMITBIOTEPHOW TEXHHUKHU BO Bpe-
Ms aTTECTAl[MOHHBIX MCHBITAaHUH 3ampelieHo. B ciydae HapyiieHus: 3Toro TpeboBaHus MpenoiaBareib
00s13aH yJalIuTh 00YYarOIIErocs U3 ayJUTOPUH U MPOCTABUTH €My B BEIOMOCTH OIICHKY «HEYJIOBJIETBO-
PUTEIIBHO.

BricTaBneHne OLEHOK, MOTYYSHHBIX MPHU MOABEACHUU PE3yJIbTATOB MPOMEXKYTOUYHOW aTTecTa-
L[MU, B 3a4€THO-7K3aMEHALIMOHHYIO BEAOMOCTh MPOBOJIUTCS B NMPUCYTCTBUU CaMOT0 OOy4Yarollerocs.
[IpemogaBaTenu HECYT MEPCOHANTBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTH BHECCHHS
3amnucei 0 pe3ysibTaTax MPOMEXYTOUHOM aTTecTallii B 3a4€THO-9K3aMEHAIIMOHHYIO BEIOMOCTb.

HesiBka Ha sK3aMeH OTMEYaeTcs B 3a4€THO-PK3aMEHAIIMOHHOW BEJIOMOCTU CIIOBAMH «HE SIBHJI-
CsD».

Jlist oOy4arormmxcs, KOTOpbIe He CMOTJIM C/IaTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHOJ] JIUKBUIAINH 33J0JKEHHOCTU. B 3TOT mepuoa npenojaBaTend, MpUHUMAaBIINE
9K3aMEH, JIOJDKHBI YCTAaHOBUTH HE MEHEe 2-X JIHEH, Korja OHH OyIyT MPUHUMATh 3a10JDKeHHOCTH. VH-
dbopMarus 0 TUKBUIAIUH 33J0DKEHHOCTH OTMEUaeTCsl B 3K3aMEHAI[MOHHOM JIUCTE.

OOyyarommmcst, MOKa3aBIIMM OTIHYHBIC U XOPOIIKE 3HAHUS B TEUEHHUE CEMECTPA B XOJI€ MOCTO-
SIHHOTO TEKYILEro KOHTPOJS YCIIEBAaEMOCTH, MOKET OBITh MPOCTaBJIeHA 3K3aMEHAI[MOHHAs OIeHKa J0-
CpO4YHO, T.€. 0e3 cmaunm sk3ameHa. OIEHKa BBICTABISICTCS B DK3aMEHAIMOHHBINA JIUCT WM B 3a4ETHO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

WNHBanuapl 1 nuIa ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMHU 3/I0POBbS, MOTYT CAAaBaTh dK3aMEHHI B
MEKCECCHOHHBIN MEepUo B CPOKH, YCTAHOBJICHHbIE NHIUBUIYaIbHBIM YUYEOHBIM IJIaHOM. VHBaUIbI U
JUIAa C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMHU 3J0POBbS, MMEIOIINE HApPYIICHUs OMOPHO-IBUTATEILHOTO
anmapara, JOINYyCKaloTCd Ha AaTTeCTAllUOHHBbIE MWCIBITAaHUS B  CONPOBOXAECHUU AaCCHUCTEHTOB-
COITPOBOKIAIOIIUX.

[Tpouenypa npoBeaeHHs] TPOMEXYTOUHOM aTTecTalu AJisi 0COOBIX ciiydaeB u3joxkeHa B «llo-
JIO)KEHUU O TEKYIIeM KOHTPOJIE YCIEBAEMOCTH M TPOMEXKYTOUHOW aTTeCcTallid OOYYaroIIHMXCs IO
OIIOII 6akanaBpuara, crienuanurera u Mmaructparypsi» ®I'BOY BO I0xHo-Ypansckuii [AY.

Ne OueHouHbIE CpEACTBA Kon n naumenoBanue
TunoBbie KOHTPOJIBHbIE 3a1aHKs U (WITH) WHbIE MATEPUANIbI, HeoOXxo- | HHAMKATOPA KOMIIC-
JMMBIC JUTS OLIEHKH 3HAHHUH, YMEHHU, HAaBBIKOB U (MJIM) OIBITA JIes- TCHIIMU
TETHHOCTH, XapPaKTEPU3YIOMUX CHOPMHUPOBAHHOCTH KOMIIETCHIIU B
IIPOLIECCE OCBOEHUS TUCHUTLIINHBI
1. 1. TIpeamer u 3amauu ¢usnueckoil xumuu. Poib oTe4ecTBEHHBIX yue- N-1omnxk-1
HBIX B Pa3BUTUU (HU3UYECKON M KOJUTOMAHOW XuMUHU. 3HaueHue pusu- | Mcmons3yer OCHOB-
YeCKOW W KOJUIOMJHOW XWMHUU B OHOJIOTUYECKOW W CENbCKOXO3sIii- | HhIE 3aKOHBI €CTe-
CTBEHHOU HayKax. CTBEHHOHAY4HBIX

2. ArperaTHble COCTOSIHUS BEILECTBA. XapaKTEPUCTHKA TBEPAOIO M
xuakoro coctosinus. [lonarue o miasme.

3. 3akoHbl HAcabHBIX Ta30B. 3akoH boitnsg-Mapuotra, ['eli-Jltoccaka,
ABoraJipo. MoJIeKyIsipHO-KMHETHYECKasi TEOPHUs Ta30B.

TUCHUIUTAH I pe-
IICHHUSI CTaHIAPTHBIX
3amad B 0OJIaCTH ar-
POIKOJIOTHH,  arpo-
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4. PeanpHble ra3pl, UX OTJIMYME OT UICAILHBIX. ['a30BBIE CMECH, 3aKOH
JanbTOHA.

5. Ilpenmet tepmoauHamMuku. OCHOBHbIE TEPMOAMHAMUYECKHE TTOHS-
TUS: TEIIoTa, paboTa, Teno, cucTema, cpena, (asza, mapaMmeTpsl, Mpo-
necc. IlepBoe Hauano TepMOAMHAMUKH.

6. 3axoH I'ecca u crnemcTBusl, BBITEKAONMe U3 Hero. lloHsaTtue 3H-
Tanbnuu. Beruucinenue TemnoBbiX 3¢ (EKTOB peakuuidl Mo TerioTaM
00pa3oBaHMs U CTOPAHUS BELIECTB.

7. Btopo# u TpeTuil 3aKOH TepMOJMHAMUKU. DHTponus. [loTeHuuan
['m66ca u HampaBIEHHOCTh XUMUYECKUX peakuuid. [IpruMeHenne 3ako-
HOB T€PMOJIMHAMHKH K JKUBBIM OpraHu3MaM.

8. Xwumunueckas kuHeTHKa. CKOPOCTh U KOHCTAHTa CKOPOCTU XHUMUYE-
CKOM peakiuu. X 3aBUCUMOCTb OT pa3iuyHbIX (PaKTOPOB. YpaBHEHUE
Appenunyca. DHeprusi aktuparuu. OnpeneneHne YSHEPTUr aKTHBALIMH.
9. MonexkyIsipHOCTh U NOPAJOK peaklUU. DJIEMEHTAPHbIE IIPOLECCHI.
Kunernueckue ypaBHEHUs peakuii IEPBOTO U BTOPOIO MOPSIAKOB.

10. Karanus u ero 3HaueHue. OCHOBHBIE IPUHIIUIIBI KaTanu3a (y4acTue
KaTaJIn3aTopa B XUMUYECKON peaklMK, CHUKEHHUE YHEPIUN aKTHUBALUU
U U30MpaTeNbHOCTh ACUCTBUS). | OMOTeHHBI M reTeporeHHbI KaTa-
mu3. GepMeHTaTUBHBINA KaTalau3, ero 0COOEHHOCTU U 3Ha4eHHE B OHO-
JIOTUYECKUX ITpoLieccax.

11. CnoxHble peakiuu, UX pa3zHOBUAHOCTU. DOTOXMMUUYECKHE pEaK-
uuu. CHHTE3 OpPraHMYECKOro BEIIECTBA PACTEHUSMHU IOJ JIEHCTBUEM
xjopoduia. 3HaueHne PoTocuHTE3A.

12. Xumuueckoe paBHOBecHe. J[MHAMUYECKUN XapaKTep PaBHOBECHSI.
3aKkoH JelcTBYyrOUX Macc. KoHCTaHTa XMMHYECKOr0 PaBHOBECHUS, €€
cBs3b ¢ moreHuanoM ['n66ca. CMemeHne XUMHUYECKOTO paBHOBECHS,
npunnun Jle-llarenbe.

13. PactBopsl. CriocoObl BeIpaskeHUsI cOcTaBa pacTBOpoB. Dusnyeckas
Y XMMHUYECKas TEOPUHU PaCTBOPOB.

14. KonnuratuBHble CBOMCTBa pacTBOPOB. 3akoHbl Payns. Ilonnkenue
JABJICHUSI HACBIIEHHOIO Mapa pacTBOPUTENS HaJ pacTtBopoM. Kpuo-
CKOMHUA. DOYIITHOCKOMHSL.

15. Ocmoc. OcMoTHYECKOE TaBICHUE pa30aBICHHBIX PACTBOPOB. 3aKOH
Bant-T'oda. Buonoruueckue nporeccs 1 0cMoc.

16. Teopust MEKTPOTUTHICCKON qucconMaiu Apperunyca. PacTBopbl
ANEKTPOJIUTOB U HE-3TEKTPOIUTOB. Criadble U CHUIIbHBIC DJICKTPOIIUTHL.
[Ipouteccnl conbBatanuu (rugpatannu). CTENeHb U KOHCTaHTa JIHUCCO-
LHALUH, UX 3aBUCUMOCTb OT KOHLUEHTPALUU U TEMIIEPATYPHI.

17. Teopusi cuIbHBIX 3JeKTpoUTOB [[ebast m X1oKkens. AKTUBHOCTD,
KO3 (PHUIMEHT aKTUBHOCTH, HOHHASI CHJIa PACTBOPA.

18. IIpumenumoctsb 3akoHOB Payns u Bant-I'odda k pactBopam aiiek-
TponuToB. U30TOHMUYECKN KOAPDUITUECHT.

19. Bona. MoHHOE pou3BeieHUE BOIbI, €70 3aBUCUMOCTh OT TEMIIepa-
Typbl. Bomopoansiii u ruapoxcunbHbii nokasarenu (pH u pOH). Ko-
JIMYECTBEHHOE OIPEACIICHNE KUCIOTHOCTH BOJIHBIX pacTBOpoOB. [IoHs-
tue pH u pK. Berancnenne pH cuIbHBIX U C1a0BIX KHCIOT, OCHOBAHHIA
Y TUJPOJIU3YIOIIUXCS COJICH.

20. BydepHble cCUCTEMBI, UX COCTaB U MeXaHU3M neicTBus. Pacuer pH
Oydepnbix cuctem. bydepHas eMKOCTh, BIMSHHUE HAa HEE Pa3UUHBIX
(dakTopoB. buonornueckoe 3HaueHHE Oy(HEPHBIX CHCTEM.

21. DnekTpuyeckas TPOBOAMMOCTb PACTBOPOB AJIEKTPOJIUTOB. [Ipo-

XUMHUU U arponoy4Bo-
BEJICHUSI C TpUMEHe-
HUEM HHPOPMAITMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI
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BOJHHMKH NEPBOTO U BTOPOrO poja. YeiabHas 3JIEeKTpUYecKas MpOBO-
IUMOCTb; 3aBUCHUMOCTb OT pa30aBiieHHs. MoJsipHas 3JeKTpUUecKas
MIPOBOUMOCTD. 3aKoH pa3basieHus OctBanpaa. [10aBHIKHOCTH HOHOB,
CKOpPOCTb MX ABMKEHHUS. [IpakTHueckoe npuMeHeHue NpoBOIUMOCTH.
22. JIBOMHOM 3JEKTPUYECKHUIN CIIOM U €ro CTpOCHHUE. DJIEKTPOJbI Mep-
BOTO U BTOpOro poja. CTaHAapTHBIA AJIEKTPOAHBIN MOTEHIMAN. YpaB-
Henue HepHcra. MHnukatopHble, CTaHAApTHBIE U 3JIEKTPOJIbI CpaBHE-
Hus. [loreHnmomMeTpuieckoe onpeaeneHue HOHOB B pacTBOPax.

23. T'anpBanM4ecKue 3eMeHThl. OOpaTUMBbIE U HEOOpAaTUMBbIEC HJIEMEH-
Tbl. DJIC ranbBaHMYECKHUX 3JIEMEHTOB. KOHIIEHTpallMOHHBIE 3JIEMEHTHI.
24. TloBepXHOCTHbIE ABJICHHS Ha TpaHMLe pasnena ¢a3. Ancopouus u
abcopOuus. [ToBepxHocTHas sHeprus. Ousndeckas U XUMHUECKas aJl-
copoumst. M3zotepmbl ancopOumu. AncopOuus u ee OHONOrmuecKoe
3HAauYEHUE.

25. AncopOuust Ha TpaHUIE «TBEPIOE TEIo - ra3». Teopun agcopOmu,
ypaBHeHue Jlenrmiopa u @peiHanuxa.

26. AncopOuusi Ha TpaHUIIE «TBEPJOE TEJIO — PacTBOp». MoJeKysip-
Hasi 1 oOmeHHas aacopOuus. Monutsl. [IoBepXHOCTHO-aKTUBHBIE U TI0-
BEPXHOCTHO-HEAKTUBHbIE BellecTBa. [lOBEPXHOCTHOE HATSDKEHUE U
cMmaurBaHue. Poinb agcopOuuy B mpUpoie U TEXHUKE.

27. O6mas xapakTepuCcTUKa IUCIepCHBIX cucTteM. X kimaccupukanus
U PacIpoCTpaHEHUE B IPUPO/IE.

28. O6mas XxapakTepucTUKa KOJIOMAHBIX CHCTeM. MEeTObI MOTy4eHus
KOJUIOM/IHBIX CUCTEM.

29. MunemisipHas TeOpusl CTPOSHMSI KOJUIOMIHON YaCTULIBI.

30. MoieKyIsIpHO-KUHETUYECKUE CBOMCTBA KOJUIOMJHBIX CHCTEM.
BbpoynoBckoe nBuxenue. OcmoTtuueckoe naBiaeHue. CeauMeHTaIus.
BsazkocTs.

31. Ouncrka KOJUIOMIOHBIX PAacTBOPOB METOJAaMU [UaN3a, YJIbTpa-
bunbTpanuy, 3JIEKTPOAUAIN3A U IIEKTPOYIbTpadUIbTPALIUH.

32. Ontuueckre CBOMCTBAa KOJUIOMAHBIX cucTteM. (CBeTopaccesHue.
Oddext Tungans. YIbTpaMUKPOCKONIHMYECKHE U HE(DETOMETPUIECKIE
HCCIIEIOBaHUS.

33. DAEKTPOKUHETUYECKHUE SIBICHUS KOJUIOMIHBIX cHUCTEM. J[3eTTa-
MOTEHLIHAJ.

34. Kunetnyeckass W arperaTMBHasi yCTOMYMBOCTb KOJUIOMAHBIX CH-
creM. Koarymsauus u ¢akropsl, ee Bbi3biBatone. Ilpasuna Hlymbiie-
lapau. [Topor koarynsiuuu. Bzaumuas koaryssinusa. CrapeHue 3051eil u
NenTU3alus. 3allUTHOE JEHCTBHE MOJEKYJSPHBIX aJICOPOUPYIOLINX
CIJIOEB.

35. Xapakrepuctuka pactsopoB BMC. Dnexkrpuueckue, MOIEKyJIIpHO-
KUHETUYECKHE U ONTHYEeCKHUe cBoiicTBa pactBopoB BMC. M3o3nekTpu-
yeckasg Touka. Bsskocts. HaOyxanue. BricanuBanme. Koanepsarus.
Oo6parumocts BMC.

36. O0mast XxapakTepuCcTUKa MUKPOTETEPOTeHHBIX CHCTEM. A3pO30IIH,
CYCIIEH3HH, YMYJIbCUH, TIEHBI.

[IIkana v KpUTEpUH OLIEHUBAHMS OTBETA 00YYAIOIIETrOCs MPeICTaBICHbI B TAOIHULIE.

I kana Kpurtepun oneHuBaHusi
Ouenka S BCECTOPOHHEE, CHCTEMAaTHYECKOE U TIIyOOKOE 3HAaHWE MPOrPaMMHOTO MaTe-
(OTTHUHO) praia, yCBOCHHE OCHOBHOW W JONOJHUTEIBHOM JUTEPATypbl, PEKOMEHIO-

BaHHOW MPOTPaMMON AUCIUIUIMHBI, TPABUILHOE PEIICHUE 3aa4H.
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MOJTHOE 3HAHKE MPOrPaMMHOTO MaTepuaia, YCBOCHHE OCHOBHOM JINTEpPaTy-

Onenka 4 PBl, PEKOMEHIOBAHHOM B MpOrpaMMe, HaIUYHe MaJ03HaYUTEIbHbBIX OIIHO0K

(xopor110) B PEIICHUH 33/1a4¥, WK HEJOCTATOUYHO MOJIHOE PACKPBITHE COAEPKAHHUE BO-
mpoca.

Ouenka 3 3HaHHE OCHOBHOI'O IMPOTrPaMMHOT0 MaTepuajga B MUHUMAIbHOM 00beMe, T0-
IPEUIHOCTH HEMPUHIUMITMATIBHOTO XapaKTepa B OTBETE HA 3K3aMEHE U B pe-

(YIOBIIETBOPUTEIHHO)

IIEHUH 3aJIa4H.

Onenka 2 npo6esbl B 3HAHUSX OCHOBHOT'O MPOTPAMMHOIO MaTepHualia, MPUHIMITHAIb-

(HEeYIOBJIETBOPUTEIHHO)

HBIE OIIMOKU IIpU OTBCTEC HA BOMMPOCHI M B PCIHICHUH 3a1a4H.
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