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Mporpamma cocTaB/neHa B COOTBETCTBUM C PefepasibHbIM rOCYAapCTBEHHbIM 06pa3oBaTe/lbHbIM
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HayKH{ U BEICIIEro oopazoBanus PO
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Bun noxymenta: Ilonoxenue 1o nesTeabHOCTH

Honosxenune o paspaborke u peanusanuu OIOIT COT'Y

1. Crpykrypa, u 0011asi TPYA0€MKOCTDb JUCHHUIIIMHBI.
OO6m1ast TpyI0eMKOCTh TUCIHUIUIMHBI COCTABIISIET 4 3aueTHble enuHUIE! (144 gaca).

Ounas popma oOyueHus 3aounas Gopma oOydeHUs
Kypc 3
Cemectp 6
Jlexummn 14 gac.
[IpakTrueckue (cemuHapcKue) 14 qac.
3aHATHA
JlaGopaTopHbie 3aHATHS 14 ygac.
Koutpons 27 gac.-
WToro aynuTOpHBIX 3aHITHH 42 yac.
CamocrosiTenbHas pabora 75 4ac.
Kypcosas pabora -

@dopMa KOHTPOJIS

9K3aMeH 6
3auer -
OO1iee KOTUIECTBO YaCOB 144

2. Leaun ocBoeHMs TUCHHUIIHHBI
B cootBercTBUE ¢ DeepalibHBIM TOCYJapCTBEHHBIM 00pa3zoBaTebHbiM ctangapToM (®T'OC 3++) mo
HanpasieHnto noAarotoBku 44.03.05 - Ilemarornveckoe oOpa3oBanue (C IByMs NPOQIISIMU TTOATOTOBKH.
IMpodmnu Xumus. buonorus) or 09 despans 2016 roga Ne 91, nenp usyuenust xkypca «KosmouaHo-
JUCTIEPCHBIE COCTOSIHUSA B IPUPOJIE» — aTh CTYEHTY 3HAHHUSI OCHOB KOJUIOMJAHO-AUCIIEPCHOTO COCTOSIHUSA
BEILIECTBA, CBOWCTB OCHOBHBIX AUCIEPCHBIX CHUCTEM (30JI€H, reneil, cTyAaHeH, a’po30jeil, CyCIeH3UH,
SMYJbCUHM, MOPOIIKOB), KOTOpBIE CIy)KaT MOJIIOTOBKE CTYJEHTa K Oyayuied mnpogeccuoHanbHON
JeSTeIbHOCTH B 00JACTAX: HAYYHO-HUCCIIEOBATENbCKOM, TEXHOJIOTHYECKOH M MeJarornyecko, a TakkKe
BOOPYKHUTh CTYJI€HTOB CUCTEMOM TEOPETUYECKUX 3HAHUM.
LenssMu 0CBOEHUS JUCLUITIMHBI (MOAYIA) XUMHS BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI B COOTBETCTBUHU
¢ mpo(eccOHaNbHBIMU CTaHAAPTAMH:
®denepanbHbIil TOCYIApPCTBEHHBINM 00pa30BaTENbHBIM CTAHIAPT [0 HANPaBICHUIO TOATOTOBKHU

44.03.05 [Ilemarornueckoe oOpa3oBaHue (¢ JByMs HOpO(UISIMU MOATOTOBKHM) BBICHIETO
oOpazoBanus (mamee ®I'OC BO) (6akanaBpuar), yTBEpXKIACHHBIH INpuKa3oM MuHHCTEpPCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepamnmm oT« 22» depans 2018 r. Ne 125;
ITpodeccuonanbublit cranaapt «llemaror (memarornyeckast A€ATeNbHOCTb B chpepe JOMIKOIBHOTO,
HAYabHOTO OOIIero, OCHOBHOIO OOIIEero, cpemHero oOmiero ooOpa3oBaHus) (BOCHUTATENb,
YUUTENb) YTBEPXKACHHBIN NpUKa3oM MUHHUCTEpCTBA TpyAa U COLMAIBHOM 3amuThl Poccuiickoit
@eneparun ot 18 Hoa0ps 2013 1. Ne 544n (3apeructpupoBaH MUHHCTEPCTBOM IOCTHLIUU
Poccutiickoit @enepanmu 06 nmexadbpst 2013 r., peructpanmnonssii N 30550), ¢ m3MeHEeHHsIMH,
BHECEHHBIMH NPHKa30M MMHHMCTEPCTBA TpyAa U coluanbHOM 3amuTthl Poccuiickon denepanuu ot
25 npexabps 2014 1. Ne 11151 (3apeructpupoBaH MuHHcTEpcTBOM IocTulMU Poccuiickoit
Oenepanun 19 despans 2015 r., perucrpanuonnbiii Ne36091) u ot 5 aBrycra 2016 1. Ne 4221
(3apeructpupoBan  MuHucrepctBoM toctuniuu Poccuiickoit ®enepaunn 23 asrycra 2016 r.,
peructpanroHHbId Ne 43326);
SBJISIOTCSL:
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— CucremaTuzanus 3HaHUN OOY4YarOIIMXCS MO OCHOBAM KOJUIOMHO-JIUCIIEPCHOTO COCTOSIHUS B

MpUpPO/IC, KOTOpPHIE CIYyXaT TMOATOTOBKE CTyAeHTa K Oyaymeld mpodeccHoHanbHON

JEATETLHOCTH B 00JIACTSIX: HAYYHO-HCCIIC0BATEIBLCKON, TEXHOJOTHYECKON U TIeIarornueCKom.
— ®opMHpOBaHUE CUCTEMHBIX 3HAHHUM I IOHUMaHUs OCHOB HAYKU O KOJUIOWIHO-IUCIIEPCHBIX

CUCTEMaX M MX MPAKTUUYECKUX MPUIOKECHUSIX.

— IlonmydyeHue TEOpPETUUECKUX 3HAHUW M MPAKTUYECKUX HABBIKOB O METOJIaX CHUHTE3a, M

HCCIEA0BaHUAM (PU3UKO-XMMHUYECKUX CBOMCTB KOJUIOUIHBIX BEIIECTB;

— Obecrnieuenne moHUMaHUS (HYHIAMEHTAIBHBIX MOHITHIA, 3aKOHOB U 3aKOHOMEPHOCTEH XUMUH,
WX POJIb B IPOTEKAHUU OUOJIOTHUECKUX TIPOIIECCOB;

dopMupoBaHHe Yy OOyYalOUIUXCS YMEHHW M  HABBIKOB  OCYIIECTBICHUS Yy4eOHO-
MMO3HABATEIHHOU U MPOPECCUOHAIBHON JIEATETLHOCTH.

Pa3Butne y oOyuaromuxcsi BHYTPEHHEH MOTHBAlMM K OOYYEHMIO, TOBBIINIEHHE HX HHTEpeca K
MMO3HAHUIO JUCIHILIMH XUMUYIECKOTO TTPOQHIIS.

OcBoeHue y4yeOHON IUCHUIUIMHBI «XUMHS BBICOKOMOJEKYISPHBIX COCIUHEHUI», SBISIONICHCS
gacteio OIIOIl mo wnampaBnenuio 44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ AByMsS NpOdUISIMH
noAroToBku) mpodmnu Xumusi, buonorus u obecneunBaromeit peanuzainuio @rOC 3++ no ganHomy
HANPABJIEHUIO, MPEANOJIAracT BOOPYKHUTh CTYJICHTOB CUCTEMOW TEOPETUYECKUX 3HAHUM, O3HAKOMIICHHE
CTYJICHTOB C OCHOBAMHM HAayKH O KOJUIOMJHO- W BBICOKOJMCIEPCHBIX COCTOSIHUSIX BELIECTB M HX
MPAKTUYECKUX MPWIOKEHUAX, 3HAHUE KOTOPHIX HEOOXOJUMO KaXJIOMY COBPEMEHHOMY XHMHKY-
Mpero/iaBaTento.

3agaun QM CHUIINHBI:
- IOKa3aTh U O0BSACHUTH CTIEUU(PUKY KOJIIOMIHOTO COCTOSIHUS BEIIECTBA; 0COOCHHOCTEH MOBEPXHOCTHBIX
SIBIICHHI JIJISI STUX CHUCTEM;
- O3HAKOMUTH CTYJIEHTOB C MOJICIIAMH U MOAXO0IaMHU, TPUHATHIMU JJI1 OITUCAHUS JUCTIEPCHBIX CUCTEM;
- 0003HAYUTH COBPEMEHHBIC TEHJICHIINN B PA3BUTHH TCOPETUUCCKUX MPEICTABIICHNUN, HOBBIX METO/IOB
MOJIYYEHUS U UCCIEIOBAHUS KOJUIOUIHO-AUCIIEPCHBIX CUCTEM.

3. Mecto qucuunymmabl B ctpykrype IIOOII 6akanaBpuara

B1.B.JIB.19.01

Juctumimna  «KoonaHO-IUCHEpCHBIE  COCTOSIHMSIT B MPHUPOJAE» OTHOCUTCS K  4YacTH,
bopmupyemoii yuacTHHKamMu oOpa3oBatenbHbiXx oTHomieHuid b1.B.JIB.19 (b1.B.IB.19.01), noarotoBku
OakanaBpa 44.03.05 — Ilemarormueckoe oOpa3oBaHue (¢ AByMs MpoGMIIMHA NOAroTOBKH). [Ipodmmm -
Xumus. buonorus. [Ins u3ydyeHUS AUCUUIIIMHBI HEOOXOMUMBI 3HAHHUS, YMEHHS M KOMIIETEHIIUH,
MOJIy4eHHble 0OydJaromuMucsa B OakajaBpuare, B pe3yJbTaTe OCBOCHHS JUCHUIUIMHBI «OpraHuyeckas
xuMus». Takke BO3MOXKHAa omopa Ha Kypcbl «Heopranuueckas Xumus», «AHaIUTHYECKas XUMHS»,
«Duznyeckast ¥ KOJUIOUIHAS XUMHUS», «XHUMUS BRICOKOMOJIEKYISIPHBIX COeNMHEHUI». 3yuenne naHnHou
JTUCIUILTMHBI OCHOBAHO HAa MaTepuale KypcoB (U3UKH U MAaTEMATHKHU.

KonnounHo-nucnepcHble COCTOSHUS B MPUPOJE — HAy4Has JUCIHUILIMHA 00 0COO0M KOJIIIOUTHOM
COCTOSIHUM  BEIIECTB, IOBEPXHOCTHBIX W  JJIEKTPOKMHETUYECKUX SIBJICHUSAX, AarperaTUBHOM U
CEAMMEHTAMOHHON YCTOMYMBOCTH CUCTEM B IIPUPOJE.

Kypc nomkeH mo3HakKOMUTh CTY/IEHTa C BHYTPEHHEU JIOTHKOM XMMHUYECKON HayKd, (haKTHUeCKUM
MaTepuajoM MO0 XUMHUHU TTOBEPXHOCTHBIX SIBJICHUH, TUCIIEPCHBIX CHUCTEM, METOAaX CHHTE3a TUAPO(HOOHBIX
3051ei. CTyIeHT JOKEH OCBOUThH 3aKOHOMEPHOCTH, ONPEACISAIONINE CBOMCTBA CUCTEM, U HA 3TOIl OCHOBE
M3y4uTh (HaKTUIECKUN MaTepHasl MO0 XUMHU MOBEPXHOCTHBIX SBJICHHH, MOJCKYJISIPHO-KHHETUIECKUM W
ONTUYECKUM CBOMCTBaM JUCHEPCHBIX cucteM. lMMeHHO mnostoMy Kkype «KomnonagHo-aucnepcHsie
COCTOSIHMSI B TPUPOJE» BKIIOYAeT OOIIMPHOE TEOPETUYECKOE BBEIEHHE, B KOTOPOM B I€PBOM
NpUOIMKEHUN PAaCCMAaTPUBAIOTCS OCHOBHBIE COBPEMEHHBIE OOLIEXMMHUYECKHE BO33PEHUS, TEOPHH,

3aKOHBI.
2
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Jlist ocBOeHUWs JaHHOW y4eOHOW NUCHUIUIMHBI HEOOXOJMMBI 3HAHHS, YMEHUS ¥ HaBBIKH,
(dbopMupyeMble MPEAIIECTBYIOIUMU JUCHUILTHHAMEU. CTYIEHT JIOJIKEH:

J1st ocBoeHusi yueOHo#H aucuumiinHbl «KoionaHo-nucriepcHbIE COCTOSHUS B IPUPOLE» Y
CTYJEHTAa JOJIKHBI OBITH CHOPMUPOBAHBI CIEAYIOLIUE, IPEABAPUTEIbHBIC, KOMIIETCHIIUU:

YHuBepcajibHble KOMIIECTEHIIMHU:

- cHoco0€H OCYIIECTBIATh MOMCK, KPUTHYECKHH aHalu3 M CUHTE3 HH(OpMaluH, MPUMEHSTh
CHCTEMHBIN MOAXOI IS pelieH st moctaBieHHbIX 3a1a4 (YK-1);

Ob6menpodeccnonanbubie komnerenuun (OIIK):

- CIIOCOOEH MPOBOAUTH C COOIIOACHNEM HOPM TEXHHUKH 0€30MAaCHOCTH XUMHUECKUI HKCIIEPUMEHT,
BKJIIOYAsl CHHTE3, aHAJIU3, U3yYEHHUE CTPYKTYPhl M CBOMCTB BEHIECTB M MATEpPUAJIOB, HCCIEIOBaHUE
npotieccoB ¢ ux ydactuem (OITK-2);

- CIOCOOEH NPUMEHATh PACUeTHO-TEOPETUYECKHE METOAbl Ui HU3Y4YeHHs] CBOWCTB BEILECTB U
MPOIIECCOB C UX YYaCTHEM C UCIIOJIb30BAHUEM COBPEMEHHO# BbrurcauTenbHoN TexHuku (OI1K-3);

- CHOCOOEH OCYIIECTBISATh IENAarOTHYECKYI0 AESTeNbHOCTh HAa OCHOBE CIEIUAIBbHBIX HAyYHBIX
3nanuii (OITK-8);

IIpodeccrnonaibHbIe KOMIIETCHITAN:

- CrHocoOEH OpraHu30BbIBaTh COBMECTHYIO M HWHIMBUAYIbHYIO Y4YEOHYI0 U BOCIHUTATENIbHYIO
NEeSTeNIbHOCTh OO0YYaromMXCs, B TOM 4YHCIE C OCOObIMU 00pa3oBaTENbHBIMU MOTPEOHOCTSAMH, B
cootBercTBHUH ¢ TpeboBanusimu PI'OC (TTK-3);

-- CIOCOOEH UCIOJIb30BAaTh COBPEMEHHBIE SKCIIEPUMEHTANIbHBIE METO/IbI JIJIs1 YCTAHOBIICHUS CTPYKTYPHI
U UCCJIEJOBaHMSI PEaKLIMOHHOW CIIOCOOHOCTH BEIIECTB I10J] PYKOBOJCTBOM crelHanucTa 0ojiee BHICOKOH
kBanudukamuu (ITK-5).

4. TpeOoBaHusl K pe3y/JbTaTaM O0CBOEHHS IMCUMILIUHBI (KOMIETEHIHH 00y4alomerocs,
(popmupyembie B pe3yabTaTe 0CBOCHUSI JUCHHUIIIMHBI (MOYJIs1)
Hpouecc HU3Y4YCHUSA OUCHHUIIIMHBL <<KOJ'IJ'IOI/II[HO-}II/ICHGPCHI)IC COCTOSIHUA B MNPUPOAC» HAIIPABJICH HaA
(hopMUpOBaHHE CIETYIOIINX KOMIETCHIINN:

HaumenoBanue | Koam HamMeHoBaHHe Koa 1 HaumMeHOBaHMEe HHAUKATOPA JOCTHIKEHHS
KaTeropuu YHUBEPCAJbHOM yHuBepcaabHol komnerenun (MYK)
(rpynmnbi) komnetenuuu (YK)
YHHMBEPCAJIbHbIX
KOMIIeTeHIIU I
CrucremMHoOe n [YK-1. Criocoben MYK 1.1. 3raeT: METOABI KPUTHIECKOTO aHATIN3A U OIICHKU
KPUTUYECKOE OCYLIECTBJISITh IOUCK,  |COBPEMEHHBIX HAYUYHBIX TOCTHKEHUM; OCHOBHBIE PUHIUIIBI
MBIIILICHUE KpUTUYECKUM aHaIu3 U [Kputudeckoro aHanuza MYK 1.2. Ymeer: nony4yaTs HOBbIE 3HAHUA

cuHTe3 MHQOPMALIMK, |HAa OCHOBE aHajIKM3a, CHHTE3a M JPYTUX METOMIOB; COOMpaTh TaHHbIC
MIPUMEHSATH CHCTEMHBIN  [[T0 CIIOKHBIM HAyYHBIM TPOOIeMaM, OTHOCSIITAMCS K

MOAXOJ IS pEIIeHUsT  [MPOQeCCHOHATLHOM 001aCTH; OCYIECTBIISITh MOUCK WH(OPMAITUU
MOCTABJICHHBIX 33124 1 pEUIEHUI Ha OCHOBE SKCIIEPUMEHTAIIbHBIX JEHCTBUI

MYK 1.3. BrazneeT: HaBpIKaMu HCCIIEIOBAHUS MPOOIEM
Mpo(heCCUOHANBHON IEATEIILHOCTY C IPUMEHEHUEM aHaIn3a,
CHHTE3a U JPYTUX METOJ0B MHTEIUIEKTYaIbHOU NeATEIbHOCTH;
BEBISIBJICHUS HAYYHBIX MMPOOJIEM M HCTIOIB30BaHAS aJICKBATHBIX
METOOB ISl UX PEIICHUS; IEMOHCTPUPOBAHUS OLIEHOUYHBIX
CYXKICHHIA B PEIICHUH MTPOOJIIEMHBIX PO(ECCUOHATBHBIX
CUTyalUi.




MunncrepctBo

CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3
Kownrekcr opraunsartmuu 4. O6ecneuenue 7. (Ilepconan 7.1.2)

HayKH U BBICIIEro oopasoBanusi PO

OI'bOY BO «COI'Y»

Crpanuna 4 u3 58

Burapener mporecca 7.5.3: Otaen 1oKyMeHTO000poTa

BI/IZ[ JAOKYMCHTA: [Tonoxxenne mo JACATCIIBHOCTH

Tlosoxenue o pe

13paboTke u peanusanuu OIIOI COT'Y

Pazpabotka OIIK-2. Criocoben MNYK 2.1. 3raeT: 10puaIuvIecKre OCHOBAHUS [Tl IPEICTABICHUS U
OCHOBHBIX U y4acTBOBATh B OTMCaHMs PE3yJbTATOB JESATEIBHOCTH; PABOBbIC HOPMBI ISt
OMOJNHUTENIbHBIX  |[Pa3PA00TKE OCHOBHBIX U [OLCHKH PE3y/IbTATOB PELICHUS 3a/1a4; IPABOBBIC HOPMBL,
oGpazoBaTelbHplx  (LCTIOTHATENBHBIX MPEABABISEMBIC K criocobaM penreHus npogecCHOoHaNbHBIX 3a1ad,
HporpamMm 00pa3oBaTeIbHbIX MCXOJ1s U3 ICHCTBYIOIIX TIPABOBBIX HOPM, HMEIOIIHXCS PECYPCOB
[poTrpaMm, 1 OrpaHHYCHUN
[pa3pabaThIBaTh MNYK 2.2. YMmeeT: MpoBepsTh U aHATM3UPOBATH HOPMATHBHYIO
OTICIbHbIE UX TOKyMEHTaLHI0; (POpMYIHPOBATh B PaMKax [IOCTaBJICHHOM Lien
KOMITOHEHTHI (B TOM MPOEKTa COBOKYITHOCTD 3a]a4, 00eCIICUNBAIOIINX €€
qHcie ¢ TOCTIDKEHHE; BBIOMPATh ONTHUMAJIbHBIA CIIOCO0 peleHus 3a1ad,
MCIIOIb30BaHUEM YUUTBIBAs JEHCTBYIOIIIE IPABOBBIE HOPMBI 1 HIMEIOILUECS
nHGOPMALMOHHO- YCIIOBHSI, PECYPChI M OTPaHUYEHUS
komMMmyHuKannoHHeIx  |[MYK 2.3. Bnazmeer: npaBoBEIME HOpMaMH B 00J1acTH,
TEXHOJIOTHI) COOTBETCTBYIOIIEH MpohecCHOHATHHON NeATETbHOCTH,
pa3paboTKH U peaTn3aIim
MPOEKTa, MPOBEICHUS MPO(PECCHOHATLHOTO 00CYKIACHUS
€3yJIbTATOB JCSITETEHOCTH
Hayunele  ocHoBsl |OIIK-8. MOIIK-8.1. 3HaTh UCTOpHIO, TEOPHIO, 3AKOHOMEPHOCTH U
Me1arornyecki CriocoOeH OCyIEeCTBAATHIPUHIMIIEI OCTPOCHUS ¥ (YHKIMOHUPOBAHUS 00pa30BaTENbHBIX
JICATCIIbHOCTHU rneaaroru4€CKyro (He[[aFOFI/I‘ICCKI/IX) CHUCTEM, POJIb U MCCTO O6pa3OBaHI/I$I B )KU3HU

NEeATEILHOCTh HAa OCHOBE
CreUaTbHBIX HAYYHBIX
3HAaHUN

ITUYHOCTH W OOIIECTBA; KyJIbTypHO-UCTOPHUYECKHE, HOPMAaTHBHO-
[IPaBOBBIC, AKCUOJIOTUYECKUE, STUUECKHUE, MEIUKO-
OMOJIOrMYeCKUe, SPTOHOMUYECKHE, TICUXOJIOTHYCCKIE OCHOBBI
(BKJIFOYAst 3aKOHOMEPHOCTH, 3aKOHBI, TPUHIIUIIBI) TIEIarOrHUeCKOM
ITeATEILHOCTH; KIIACCHUECKHE W MHHOBAITMOHHEIE TIeIarOTHUSCKHE
KOHIICTIIIUY U TEOPUU; TEOPUHU COIHAIIA3AIIHS JINYHOCTH,
MHIUKATOPHl HHANBUAYATBLHBIX 0COOCHHOCTEH TPACKTOPUN KU3HU,
MX BO3MOJKHEIC JICBHAINH, a TAK)KE OCHOBEI UX
[CUXOJIMarHOCTUKH; OCHOBBI ICUXOAUJAKTUKH, MTOJIUKYJIBTYPHOTO
00pa3oBaHusl, 3aKOHOMEPHOCTEH IMOBEICHHUS B COIUAIBHBIX CETSIX;
3aKOHBI PA3BUTHSI IMYHOCTU U POSIBJICHUS JUYHOCTHBIX CBOICTB,
[CUXOJIOTUYECKHUE 3aKOHBI IEPUOJU3ALNN U KPU3HCOB PA3BUTHUS
MOIIK-8.2. YMeTb oCcyIIeCTBIATh NeIarornieckoe
[1eJIeroJIaraHie U periaTh 3a1adu npodeccnoHaIbHON
[eJaroruueckoi JesiTeNbHOCTH HA OCHOBE CIIEUATbHBIX HAYUHBIX
3HAHWH; OLIEHUBATh PE3YJILTATUBHOCTH COOCTBEHHOM
[e1arornuecKom JIesiTeIbHOCTH

MNOIIK-8.3. BianeTs anropuTMaMu B TEXHOJIOTUSIMU
ocyIIecTBICHHS MTPO(HEeCCUOHATBHON Iearorndeckon
IMeATeTLHOCTH Ha OCHOBE CIICIIMANILHBIX HAYYHBIX 3HAHUH;
MpreMaMH TIeIarOrHIeCcKoi peqIeKCHY; HaBBIKAMH Pa3BUTHS Y
00yJaronmxcs Mo3HaBaTeIbHONH aKTUBHOCTH, CAMOCTOSTEIILHOCTH,
WHUIMATHUBEI, TBOPYECKUX CIIOCOOHOCTEN, (POPMHUPOBAHHS
paXkIaHCKOM MMO3UIUH, CIOCOOHOCTH K TPYAY H KU3HHU B
YCIIOBUSIX COBPEMEHHOT0 MUPa, (HOPMUPOBAHUS Y O0YUAFOIITHXCS
KYJIBTYpHI 3JI0pOBOTO U Oe301acHOro o0pas3a >KU3HU.
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13paboTke u peanusanuu OIIOI COT'Y

3agaua I1]]

Koa m HauMeHoBaHMe

Koa u HamMeHOBaHME HHIUKATOPA

OcnoBanne (I1C,

npogeccnoHAIBLHOI AOCTHKeHMs MPOdecCHOHATILHOM aHau3 onbiTa’)

KOMIeTEeHIIHH KOMIeTEeHIIHH
Pazpabotka u IK-3. Cnocoben HIIK-1-1. [Tonumaet u 0OBsICHIET I1C:
peanu3anus OpraHH30BHIBAThH CYIIHOCTh TIPUOPHUTETHBIX HAMIPABICHUHN 01.001
00pa3oBaTeIbHbIX COBMECTHYIO U pa3BuTHs 00pa30BaTENbHON crcTeMbl PO, 01.003
MporpaMM o0IIeH WHAWBUTyAJIbHYIO 3aKOHOB M HHBIX HOPMAaTHBHO-TIPaBOBBIX 01.004
CpenHel IIKOJIbI, y4eOHyIo 1 aKTOB, PErIaAMEHTHUPYIOIINX
CIIO u nporpamm BOCTIUTATEIbHYIO 00pa3oBaTeNbHYIO ACSITETHHOCT B PD,
J0 JESITeTbHOCTh HOPMAaTUBHBIX JJOKYMEHTOB TI0 BOIIPOCAM

oOyJaronuxcs, B TOM
YHUCIIe C OCOOBIMHU
o0pa3oBaTeIbHBIMU
MOTPEOHOCTSIMH, B
COOTBETCTBHH C
tpeboBanmsIME OI'OC

00yuYeHUs ¥ BOCITUTAHUS JCTCH U
MOJIOJIEXH, (DeepaTbHBIX
rOCYJapCTBEHHBIX 00pa30BaTeIbHBIX
CTaH/IapTOB OCHOBHOTO OOIIET0, CPEIHETO
o011ero o6pa3zoBaHwsl, 3aKOHOIATEIHCTBA
0 mmpaBax pebenka, muil ¢ OB3, TpyzoBoro
3aKOHOJIaTeNIbCTBA

HIIK-1-2. [IpumeHnseT B cBoeH
JESITEbHOCTH HOPMBI
npo¢eCcCHOHANBHON ITUKH, 00eCTIeunBaeT
KOH(MICHIIUATBHOCTh CBEJICHHIA O
cyOBeKxTax 00pa3oBaTeIbHBIX
OTHOMCHHﬁ, MOJIY4YCHHBIX B ITPOILIECCE
npodecCHoHaIbHON JAESITEeIBHOCTH
HIIK-1-3.IIpumensiet B cBoeit
JesITeIbHOCTH HOPMaTHBHO-TIPABOBbIE
JOKYMEHTBI, COJIepKallie CAaHUTAPHO-
TUTHEHUYECKHE TPEOOBaHUS K
00pa3zoBaTeIbHOMY MIPOLIECCY U HOPMBI

0€30MaCHOCTH XKU3HU

[Tpouecc n3zyuenus: qucHUIUIMHbL «KOIToNIHO-IMCIIEPCHBIE COCTOSIHUSI B TIPUPO/IE» HAIIPaBJIeH Ha
(dhopMUpOBaHUE CIETYIOIINX KOMIETSHIIUH:
Yuuepcanabublie komnereHuuu (YK):

1. K kareropuu «CucremHoe u Kpurhdeckoe Mmbiiuiene» ortHocutcss YK-1: CrocoGeH ocyIecTBisTh
IIOHUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 M CHHTC3 I/IH(l)OpMaLII/II/I, MNPUMCHATDH CHCTEMHBIH noaxon st PCHICHUS
IIOCTABJICHHBIX 3a1a4.

Oobmenpodeccuonanbubie komnerenuuu (OIIK):

OIIK-2 CrnocobeH ydJacTBOBaTh B pa3pabOTKE OCHOBHBIX M JIOTIOJHHUTEIBHBIX 00pa30BaTEIIbHBIX
mporpaMM, paspabarbiBaTh OTJEIbHBIE WX KOMIIOHEHTHI (B TOM 4YHCIIE C HCHOJIb30BAaHUEM
WH(POPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA)

OIIK-8 CmocobeH OCyIIECTBIATh MEAArOTHYECKYI0 JESTebHOCTh HA OCHOBE CIEIHAbHBIX HAYYHBIX
3HAHUU

IIpodeccnonanbubie komnerennuu (IK):

1. IK-3: CnocoOeH OpraHW30BBIBATH COBMECTHYIO M WHJIWBHIYAJTbHYIO Y4EOHYIO M BOCIHTATEIHHYIO
NEeSTeNbHOCTh OOYYaloIIMXCSA, B TOM YHCIE C OCOOBIMH 00pa30oBaTENbHBIMU TMOTPEOHOCTSAMH, B
cooTBeTcTBUH ¢ TpeboBaHusiMu OI'OC.

! [Mox aHanM30M OIBITA MOHMMAETCS AHANN3 OTEYECTBEHHOTO U 3apyOEKHOTO OIBITA, MEKIYHAPOIHBIX HOPM H CTAHIAPTOB,
¢opcaiit-ceccun, GOKyc-rpymnIisl 1 1p.
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[TockonmbKy 1ENh AUCHUILIMHBI — CGHOPMHUPOBATH Yy OOYYAIOIIUXCS CHUCTEMHBIE 3HAaHUSA IO
TEOPETUYECKUM OCHOBAM KOJUIOMIHOM XMMHH; HAaBBIKM MO TEXHUKE pabOThl B 1a0OPATOPUU KOJIOUIHOM
XUMHH; HAy4YHO-OOOCHOBAHHOE TEOPETHUYECKOE MEBINUICHUE, MPOPECCHOHATbHBIE W OPTaHU3AIMOHHBIC
HAaBbIKU, B PE3yJIbTAaTE U3YUEHUS AUCLMILTUHBI CTYJACHT JTOJIKEH:

3HaTh:

— Uenwu, 3a1aun KOJUIOMAHON XUMHUU; TYTU U CIIOCOOBI UX PELICHUSI.

— Pounb 1 3HaueHNe METOI0B KOJUIOMIHOM XMMUU B HAYKE U TEXHUKE, B MPAKTUUYECKON AESITeTbHOCTU

XUMHKA, UCCIIEIOBATEIS.

— OCHOBHBIE pa3/ieTbl KOJUIOMJIHON XUMUH.

— OcHOBBI yueHus 00 aJcopOLUU U KaTau3e.

— OCHOBHBIC TIOHSTHS, 3aKOHBI H METO]IbI KOJUTOUIHON XHUMHHU.

— OcHOBHBIE JIUTEPATYPHbIC UICTOYHUKH U CIIPABOYHYIO JIUTEPATYPY MO KOJUTOUIHON XUMUHU.
OcHoBHBIE TpaBUja OXpaHbl TPyJa M TEXHUKH OE30MaCHOCTH MpU paboTe B XUMHYECKOH
J1a00paTOpPHH.

Ymern:

— CamocTodaTenbHO paboTaTh ¢ yueOHON U CIIPAaBOYHOM JIMTEPATYPOIl MO KOJJIOUTHOM XUMUH.
[Tonb30BaThCs OCHOBHBIMH MPUEMAMH M METOIaMU (PU3UKO-XUMHUYECKHX U3MEPEHHI.

— Pabotark ¢ OCHOBHBIMU TUIIAMH IPUOOPOB, UCTIOTB3YEMBIX B KOJIJIOUTHOW XUMHH.

— OO0pabaTbiBaTh, aHATU3UPOBATH U 0000IIATH PE3YNbTATHl (PUIUKO-XUMHUUYECKUX HAONIIONECHUN U
U3MEPEHUM.

— IlpuMmeHsTh TMOJIyY€HHBIE 3HAHUA TPU U3YYCHUU AaHAIUTUYECKOW, OPraHU4YecKOW XHMHH,
W3TOTOBJICHUH MOJIMMEPHBIX KOMITIO3UIIUN, TEXHOJIOTUU TIOTYyYEHUS Telei, SMyIbCHil, CyCIIeH3U M.
Baaners:

— METOAaMH MPOBEICHUS U3MEPEHHIA;

— TEOPETUYECKUMHU METOJaMH OMUCAHUS CBOWCTB JUCIIEPCHBIX CHCTEM U TTOBEPXHOCTHBIX SIBJICHUU.

HucuunnuHa «KoJJIouJHO-TMCIIEPCHBIE COCTOSIHUS B TMPUPOJIE» SBISETCS OCHOBOWM I HM3y4eHUs
€CTECTBEHHOHAYYHBIX AUCHUILINH: «CTpaTerus OpraHndeckoro CUHTe3a», «PU3HKO-XUMUYECKUE METOBI
UCCIIEIOBaHUY, «XUMUYECKask TEXHOIOTH», «XHUMHUS BHICOKOMOJIEKYIISIPHBIX COEIMHEHUI.

OOmuM cpencTBOM KOHTPOJISL SIBJISIETCSl BBEACHHAs B YHHUBEpPCUTETE OaJUIbHO-PEUTHHIOBAS
crcTeMa OLIEHKH YCIIeBaeMOCTH CTY/IEHTOB CIeLMAINTEeTa U HallpaBJIeHUH OakaiaBpuara.

[Ipu mnpoBeneHuMH y4yeOHBIX 3aHATHM OOECIEUMBACTCS pa3BUTHE y OOYy4arOIIMXCS HaBBIKOB
KOMaHJIHOW paboThl, MEXJIMYHOCTHOW KOMMYHHKALIMM, HPUHATHS pPEUICHUH, JIHJIEPCKUX KauecTB.
Hcnons3yercss npoBeeHNE NHTEPAKTUBHBIX JIEKIHM, TPYNIOBBIX JUCKYCCHH, POJIEBBIX WP, MaTE€pHAIbI
Ha OCHOBE pe3yJbTaTOB HAay4YHBIX MCCIEIOBAHUM, B TOM YHCIE C YYETOM PErHOHAIBHBIX 0COOEHHOCTEH
npodeccnoHanbHOM e TEIbHOCTH BBIITYCKHUKOB U MOTpeOHOCTEN paboToaaTenei.
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5. Couepma}me H y‘leGHO-MeTOJIH‘leCRaH KapTa JTHCHUIIJINHBI

6 cemecTp
KoauuecTBo IHepeyenns Jlutepa
Homep HaunmenoBanmue TEMU(BOI'IPOCOB), 3ausaTus CaMOCngzzz:zﬂB pagora K?:flr:;ﬂ 6a/110B KOMT:;’[Te"H Typa
HeaeJIu H3y4YaeMbIX 110 JaHHOU JUCHUILJINHE
a1 | mp | nab Coneprkanne Yacel min | max
[Ipenmer u 3aJa4n HAYKH ANresvst U KOre3us. Pabora c YK-1, [1]-6];
«KonnouaHo-aucnepcHble  COCTOSHUS CMmaunBaHMe U pacTeKaHHe. yueOHOM OIIK-2, [10]
B PUPOAECH. TepmonuHaMuka PaBrOBecue a3 mpu JUTEPATYPOH. OIIK-§,
[IOBEPXHOCTHOTO CJO4L. HCKPUBIICHHON OBEPXHOCTHU Bomnpocs k IK-3
1 [NoBepxHocTHas  sHeprusi [ubOGca. | 2 - 2 | pasnena. OCHOBHBIC METOIBI 4 pyOexHOU 2 3
IToBepxHOCTHOE HaTsDKCHHUE. HU3MEPEHUsI TIOBEPXHOCTHOTO KOHTPOJIbHOM
3aBUCUMOCTD SHEPTreTHYECKUX HATSDKEHUS )KUIKOCTEH U
napameTpoB MOBEPXHOCTH oT MOBEPXHOCTHOH SHEPTUU
TEMIEePaTypHl. TBEPJBIX TEIl.
TepMoarHaMuka Meton PeGunnepa mis Pabora ¢ YK-1, [1-3]; [7]
MHOTOKOMIIOHEHTHBIX ~ CHCTEM  C HU3MEPEHUsI TIOBEPXHOCTHOTO yueOHOM OIIK-2,
YUETOM MOBEPXHOCTH pazjena das. HATSKEHUS KUIAKOCTEN U JIUTEPATYPOH. OIIK-8,
2 AncopOuys Ha TpaHUIlEe pa3jiena X-K, | - 2 |- [TOBEPXHOCTHOW SHEPTHH 4 Bompocer k 2 3 [1K-3
x-T. [loBepXHOCTHas1 aKTUBHOCTb. TBEpABIX Ten. KanumsipHocTs. pyOesxHOI
Ponp xanuuIsIpHBIX SBJICHUN B KOHTPOJIBHOI
OMOJIOTUYECKUX CHCTEMAX.
MonoMmonekysipHbIe MEXaHU3MBbI MomnekynspHas agcopouus u3 Pabora c YK-1, [1-9]; [10]
agcopOuuu. YpaBHEHHE H30TEPMBI pacTBOpOB, ypaBHEHHE yueOHOM OIIK-2,
3 agcop6Oiuu ['udoca. 2 ) o | M3OTEPMBI MOHOMOJIEKYJISIPHOM 4 JTUTEPATYPOH. 5 3 IK-3
agcopobuunu (JIsHrmiopa), Bompocer  k
npasuio PeOunnepa. pyOesxxHoH
KOHTPOJIBHOM
AncopOLys Ha rpaHuIe pasjena TB-T, ANCOpOLIUs JIEKTPOJIUTOB. Bompocer  k VYK-1, [1-9]; [14]
TB-XK. VYpaBHeHnue H30TEPMBI CopOunoHHBIE METO/IBI pyOesxxHoH OIIK-2,
4 aacoporuu  JIsHrMriopa.  AzncopOuus 2 - yAaJIeHUs TOKCUYECKUX BEIIECTB 4 KOHTPOJIBHOM. 4 4 OIIK-8,
CWIBHBIX  DJIEKTPOJIUTOB,  HOHHUTHI. W3 OpraHu3Ma. CamocrosiTens IK-3
CynuiHocTb XpoMaTorpaguu. Has paboTta
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Komounnass ~ xumusl. [pupona, OJEeKTPOKUHETHYECKHE SBJICHUS. Pa6ora c YK-1, [1-9]; [14]
KJIACCU(UKAINS, METOIbI IOJYICHUS Crpoenne MUTIEIT B yaeOHOH OIIK-2,

5 JHCIIEPCHBIX CUCTEM. MOINEeKyJspHO- 5 ) 5 TUIPOPOOHBIX KOJUTOMTHBIX JUTEPATYPOH. 9 3 OIIK-8,
KUHETUYECKHUE CBOJICTBa. cHhCcTEeMax. Bomnpocsl K IK-3
Bpoynosckoe aBmxkenue. duddysus. pyOexHOH

KOHTPOJIBHOI
Ocmoc. Cemumenranus. Ontudeckue Koarynsmusa nropoOHBIX 30i1ei [MucbmeHHbBIH YK-1, [1-9];[14]
6 CBOWCTBA  JINCIICPCHBIX ~ CHCTEM B | o |- 3JEKTPOJIUTAMHU. Bnusgnue tecT. Bonpocsl 2 3 OIIK-2,
MIPHUPO/IE. TeMIepaTypsl W  TIIyOOKOTO K pyOexxHOI OIIK-§,
nuann3a. KuHeTuka KoaryJisiu. KOHTPOJIbHOM TIK-3
CTpoeHHE U DIEKTPUYECKUH 3apsn YcroitunBocTh oG OOHBIX PaGora c YK-1, [1-9];[24]
KOJIJIOUIHBIX YACTHIL. KOJIJIOUZIOB C HOHHBIMH yaeOHOH OIIK-2,

7 2 ) 2 a7cOpOIMOHHBIMA CIIOSIMH, JTUTEPaTypoH. 3 4 OIIK-§,
MOJIEKYJISIPHBIMU Bomnpocsl K IK-3
a/1COPOLIMOHHBIMH CIIOSIMH. pyOesxHOI

KOHTPOJIbHOU
YcroitunBocTh u KOaryJsius 3ammTHOE JieiicTBHUE Pabora c YK-1, [1-9];[24]
JIMCTIEPCHBIX CHCTEM. Buabt MOBEPXHOCTHO-aKTUBHBIX yueOHBIMU OIIK-2,

8 YCTOMYHBOCTH. ®akropsl | 5 _ | BemectB, BMC. Owmynbcun, ux MOJENAMHU. 3 3 OIIK-8,
ycroiiuuBoctu. Koarymsiuuu — 3o01neit KJIacCU(pUKAIHS, METOAbI Bomnpocst K IK-3
JNEKTPOJIUTAMH. MIOJTyYEHUSI. pyOexxHOU

KOHTPOJIbHOU
Texymias paboTa cTyaeHTa 11,2 25

9 1 py0Oe:xxnHoe TecTHpOBaHHE 16,8 | 25
Kunetnka koarymisiuy JUCTIEPCHBIX HanmonexymsipHast — cTpykTypa Pabora c YK-1, [1-9];[17]
CUCTEM. I'eneobpazoBanue. MOJIMMEPOB. I'mbkocTh yaeOHOU OIIK-2,

10 Konnmounnnas 3aILHUTA. Teopun 2 ) o | MAKPOMOJIEKYJL. JUTEpaTypoH. 2 3 OIIK-8,
KOaryJIsIIHH. Bompocer IK-3

pyOesxxHoH
KOHTPOJIBHOM.
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Knaccel  amcnepcHBIX — cHCTeM B Arperathsle, ¢pa3oBble, Pa6ora c YK-1, [1-9] ;[13]
mpupone.  Ad’po3oiH,  CYCHEeH3HH, (hM3UIeCKuEe COCTOSHUS y49eOHBIMU OIlK-2,
1 SMYJbCUH, UX CBOHCTBA. noJMMepoB. PenakcanmonHbie MOJIEJISIMHU. OIIK-8,
MPOLIECCHI B TIOUMEPaX. Bonpocer  «k [K-3
[TonsiTHE O MEXAaHOXUMHUHU pyOexHOH
IIOJIUMEPOB. KOHTPOJIBHOI
JInounpHble OHUCHEPCHBIE CHCTEMBI, JlucrniepcuoHHbIE U Pabora c VK-1, [1-9] ;[14]
o0pa3oBaHHbIE HEJMCIIEPCHOHHBIC yaeOHOH OIIK-2,
MUIEIII000pa3yOIMU B3aUMOJICHCTBUS B MOJISIPHBIX U JUTEPATYPOU. OIIK-§,
12 MTOBEPXHOCTHO - AKTHBHBIMU HenoJApHbIX ¢azax. Koncranra Bompocsr K [K-3
BemiectBamu (MITAB). I'amakepa. IToBepxHOCTB pyOexkHOH
paszena MexXIy KOHTPOJIbHOM
KOH/ICHCHPOBAaHHBIMH (ha3aMH.
Ionsstme o BMC, knaccuukamnmii. PaGota aaresun, ee cBs3b C CamocrosTenb YK-1, [1-9] ;[15]
CsoiictBa BMC. XapaKTEPUCTUKAMU Has  paborTa. OIIK-2,
MEKMOJIEKYJIIPHOTO Bompocsr K OIIK-8,
13 B3aumMozeicTeuda. CiaoxHas pyOexxHOH [K-3
koHcrtaHTa ["amakepa. IIpaBuino KOHTPOJIBHOI
AHTOHOBA; YCJIOBHS €r0
MIPUMEHEHUSI.
MorekynspHble KOJJIOUIHbIE CUCTEMBI 3aBUCUMOCTb JaBIICHHS Pabora c YK-1, [1-9] ;[14]
(pactBoper  BMC). HalOyxanue wu HACBIIEHHOT O TTapa OT yueOHOM OIIK-2,
pactBoperne BMC.  JInoTtpomnHsle KPHUBHU3HBI IOBEPXHOCTU JIUTEPaTypo. OIIK-8,
PAIIbl HOHOB. JKUIKOCTH. 3akoH ToMcoHa Bomnpocsl K T1K-3
(KenmsBuna). KanmuisipHas pyoOexxHOMH
14 KoHAeHcauus. Brnusiaue KOHTPOJIBHOM

JUCIIEPCHOCTH Ha
PacTBOPUMOCTbD TBEPBIX YACTHII
(3akon ['mub6ca-OcTBanbaa-
Opeitnumxa). [Iponeccs
HA30TEPMUYECKOI IIEPETOHKH B
JIICTIEPCHBIX CUCTEMaX.
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Bsi3k0oCcTh M OCMOTHYECKHE CBOICTBA HanmonexymsipHast cTpyKTypa Pa6ora c YK-1, [1-9] ;[14]
pactBopoB BMC. KPHUCTAJUTHICCKIX y49eOHBIMU OIlK-2,
BBICOKOMOJIIEKYJISIPHBIX MOJIEJISIMHU. OIIK-8,
coequHeHUH. CTpyKTypHas Bomnpocsl K [K-3
15 i 5 ) HEOTHOPOIHOCTH 4 pyOexHOH § 12 3
BBICOKOMOJIEKYJISIPHBIX KOHTPOJIGHOU
coenuHeHnid. CTpoeHue
KPUCTAJUIUTOB, JTaMEIICH,
MOHOKPHCTAIUIOB, CEPOITUTOB,
¢hubpur.
MembOpanHoe paBHOBecue JloHHaHa. Tepmoannamuka Pabora c YK-1, [1-9] ;[14]
[HonmmanekTpomuTHL. MUIEIIT000pa30BaHUS: yaeOHOH OIIK-2,
TEIUIOBBIC 3P PEKTHI, JTUTEPATYPOH. OIIK-§,
SHTPOINHUKHAS IPUPOJA Bonpocsr K IK-3
mutnemoopasoBanus [IAB B pyOexHoH
16 2 - 2 4 . 2 3
BOJIHBIX pacTBopax. BiusiHue KOHTPOJIBHOM
koHrentparuu [1AB Ha
CTPOEHHE MHUIIEIL.
Kunkokpucramnaeckne
CHCTEMBI.
YcroituuBocTh pactBopoB BMC u ee Kuneruka koarymsiiuu. Teopust Pabora c YK-1, 1-9] ;[14]
HapylleHre. 3aCTyJHEBaHME. OBICTPOH KOAryJISLUH yueOHOM OIIK-2,
17 TukcoTponus u CHHEpE3HC. ) 5 _ | (CmomyxoBCKHi). AHTaroHusM 5 JIUTEpaTypoH. 2 3 OIIK-8,
CUHEPIU3M B JIEUCTBUU Bonpocsr K IK-3
3NEKTPOJIMTOB Ha MPOIIECC pyOexHOn
KOaryJisiyy. KOHTPOJIBHOM
Texymias paboTa cTyaeHTa 4 16,2 25
18 2 pyOe:xxHOe TecTHpOBaHHUE 11,8 25
Hroro 14 | 14 | 114 75 56 100
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6. OOpa3oBaTe/ibHbIE TEXHOJOTHH

Crpannna 11 u3 58

Hcnonb3yroTcss MHTEpAaKTUBHBIE METOABI OOYYCHHs: TBOPUYECKHE 3aJaHMsI, UCCIICIOBATECIhCKUAN
METO/ 00yUYeHHS.

Hcnonb3ytorcss OamibHO-pEHTHHTOBAs CHCTEMa OICHKH 3HAHWUN, TEXHOJOTHH C HUCIOJIb30BAaHUEM
JUCTAHIIMOHHOTO 00y4YeHus. MCromb3yl0TCs HHTEPAKTUBHBIC METOIbI OOYUCHHS: CUTYallMOHHBIC 3a/1a4H,
MCCJICIOBATEILCKHUI METOJT 00yUeHUSs, ICJIOBBIE UTPBI, IOJITOTOBKA U MyOJIMYHAs 3auTa pedepaTos.

Ne/ Tema Bupa 3ansarus Koa-Bo AKTHBHBIE HNHTepakTHBHBIE

I 4acoB dhopmbr dhopmbl

1 Baenenne B xumuro | Jlekmus 2 Jleknus-6ecena, CaliT IUCTaHIIMOHHOTO
KOJIOWAHO-TUCTIEPCHBIX Jlexmus-quaor obyuenus (JJO) COI'Y
COCTOSIHUH BEIICCTB B Ha TUTOIIAJKE CHCTEMBI
MIPHUPOJIE. TepmonnHamMuka «MOODLE» o
MOBEPXHOCTHOTO CIIOSL. CCBLIKE: http://dist-
[ToBepXHOCTHOE HATSKCHHE. edu.nosu.ru/

2 MonexymnspHo-kuHeTHyeckue | Jlexnus 2 Jlexuus-6ecena, CaliT TUCTaHIIMOHHOTO
cBoiictea JIC. BpoyHoBckoe Jlexus-auanor obyuenus ([10) COI'Y
JIBIDKEHHE. Huddysus. Ha IUIONIAJKE CHCTEMBI
IIpupona, KiaccuuKanusi, «MOODLE» o
METO/IbI MOy YCHHS CCBLJIKE: http://dist-
JIMCTIEPCHBIX CUCTEM. edu.nosu.ru/

3 MOHOMOJIEKYJIIPHBIC Jlekuus 2 Jleknus-6ecena, CaliT TUCTaHIIMOHHOTO
MEXaHNU3MBI agcopOuuu. Jlexmus-guamor oboyuerus ([10) COI'Y
YpaBHeHUE HU30TEPMBI Ha TUTOIIAJKE CHCTEMBI
ancop6umu ['nb6ca. «MOODLE» 110

CCBUIKE: http://dist-
edu.nosu.ru/

4 OcmMmoc. CenumenTanus. | Jlekmus 2 Jlexmus-0ecena, CalT JUCTAaHIMOHHOTO
Onruueckue CBOMCTBaA Jlexuus-guanor obyuenus ([10O) COI'Y
KOJUIOUIHO-TUCTIEPCHBIX Ha TUIOMIAJIKE CHCTEMBI
CHCTEM. «MOODLE» 1o

CCBIIIKE: http://dist-
edu.nosu.ru/

5 VYeroitunBocTs M Koaryssiius | Jleknus 2 Jlexuus-6ecena, CaiiT AUCTaHIIMOHHOTO
JUCTIEPCHBIX CHCTEM. Bumbl Jlexuusi-guanor obyuenus (JJO) COI'Y
YCTOMUHMBOCTH. DakTophl Ha IUIOIIAJKE CHUCTEMBI
YCTOHYHBOCTH. «MOODLE» o

CCBUIKE: http://dist-
edu.nosu.ru/

6 Biusinue snexrtponuroB  Ha | Jlekuus 2 Jlexmus-Oecena, CalT JUCTAHIMOHHOTO
crpoenne  JD2C.  Meroasl Jlexuusi-guanor ooyuenus (JO) COI'Y
OYUCTKHU KOJUTOUHBIX Ha TUTOIIAJIKE CHCTEMBI
pacTBOpoB «MOODLE» 1o

CCBIIIKE: http://dist-
edu.nosu.ru/

7 JInopunsHeIe mqucriepcHele | Jlexmms 2 Jlexmms-6ecena, CaliT TUCTaHITHOHHOTO
CHCTEMBI, obpa3oBaHHbBIC Jlexuusi-quanor obyuenus (JI0) COTI'Y
MHUIIEIIIO00PA3YIOIIUMHU Ha IUIONIAJKEe CHCTEMBI
MOBEPXHOCTHO - aKTHUBHBIMU «MOODLE» o
BemectBamu (MITAB). CCBUIKE: http://dist-

edu.nosu.ru/

8 Knaccel nucnepcnbix cucreM. | Jlekuus 2 Jlekus-6ecena, CaliT JUCTAaHIMOHHOIO
Abspo3zonuy, CYCIEH3UH, Jlexuusi-guanor ooyuenus (JJO) COI'Y
SMYJBbCUH, IICHBI, ITOPOIIKH, Ha TUTOIIAJIKE CHCTEMBI

HX CBOMCTBa

«MOODLE» 30}
CCBIIKE: http://dist-

edu.nosu.ru/
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Tonoxenue o paspaborke u peanuzauun OIOI COI'Y

1 Wsmepenne moBepxHOCcTHOTO | IIpakTmuecoe, 2 Jlexmms-6ecena, CaliT TUCTaHITHOHHOTO
HaTsDKeHHs pacTtBopoB IIAB | mabopatoproe Jlexnms-auanor obyuerus (J10) COI'Y
METOJIOM Pebungepa. Ha TUTOIIAJKE CHCTEMBI
Uzydenue 3aBHCHMOCTH «MOODLE» o
MIOBEPXHOCTHOTO  HATSKCHUS CCBUIKE: http://dist-
OT TEMIIEPATYPHI. edu.nosu.ru/

2 OmnpenencHue KoHIeHTpanuu | [Ipaktuuecoe, 2 Jleknus-6ecena, CalT TUCTaHIIMOHHOTO
munenoodpazosanust (KKM). | nmaboparopHoe Jlexnus-auanor oOyuenus (J10) COI'Y
Usyuenne 3aBucumoctn o=/(In Ha TUIONIAJKEC CHCTEMBI
C). «MOODLE» o

CCBLIKE: http://dist-
edu.nosu.ru/

3 Wzyuenne  amcopbmmm  u3 | Ilpaktmuecoe, 2 Jlexnus-6ecena, CaliT IUCTAaHIIMOHHOTO
pacTBopoB Ha TBEpIOM | JabopaTopHOE Jlexmms-auanaor obyuerus (J10) COI'Y
azicopOeHTe. AncopOrms Ha TUTOIIAJKE CHCTEMBI
CH3COOH Ha «MOODLE» o
AKTHBUPOBAHHOM YTJIE. CCBLIKE: http://dist-

edu.nosu.ru/

4 Ormpenenenne KoHCTaHT @ U N | [IpakTuuecoe, Jleknus-6ecena, CaiiT AUCTaHIIMOHHOTO
B ypaBHeHun @pelinmiuxa. | maboparopHoe Jlexms-auanor obyuenus ([10) COI'Y
IMoctpoeHue HU30TEPM Ha IUIOIIAJKE CHCTEMBI
ajcopouuu. «MOODLE» 1o

CCBLJIKE: http://dist-
edu.nosu.ru/

5 ITonyuenue 30ms ruapookcuaa | Ilpaktuyecoe, 2 Jlekmus-6ecena, CaiiT AUCTaHIIMOHHOTO
JKelesa METOAOM THAPOIH3a | TabopaTopHOE Jlexmus-quaor oboyuenus (J0O) COI'Y
XJopuia JKeresa (). Ha TUIOIIAJIKE CHCTEMBI
Omnpenernenne 3aIMTHOTO «MOODLE» 110
4yuciia Kpaxmana Ui 3011 CCBUIKE: http://dist-
Fe(OH)s. edu.nosu.ru/

6 [omyyerne mruopoOHBIX 30eit | [IpakTHuecoe, 2 Jlexmus-0ecena, CaliT IUCTAaHIIMOHHOTO
METOOM IENTU3aLUH. nabopaTopHOE Jlexuus-guanor oboyuenus ([J0O) COI'Y

Ha TUIOMIAJIKE CHCTEMBI
«MOODLE» 1o
CCBIJIKE: http://dist-
edu.nosu.ru/

7 Koarymsiust 301 Fe(OH)s mpu | TlpakTuuecoe, 2 Jlexmus-6ecena, CaliT TUCTAaHITHOHHOTO
J00aBIEHNH  DJIEKTPOJIMTOB. | JabopaTtopHoe Jlextms-auanor obyuenus (J10) COI'Y
Omnpenenenne mopora Ha TUTOIIAJIKE CHCTEMBI
KOAryJisil[uy,  yCTaHOBJICHHE «MOODLE» o
npasuna [yneue-Tapau. CCBLIKE: http://dist-

edu.nosu.ru/

8 DNEeKTpUUECKHe cBoiicta | IlpakTnuecoe, 2 Jlexmus-Oecena, CalT JUCTAaHIMOHHOTO
TOPOOHBIX 3oiieii. | yaboparopHoe Jlexums-auanor o0yuenus (J10) COI'Y
Dnekrpodopes. http://dist-edu.nosu.ru/
DIEKTPOOCMOC..

9 Anre3us " kore3us. | Ilpaktuueckoe, | 2 Jlexuusi-6ecena, CaiiT AUCTaHIIMOHHOTO
CMaumBaHue W pacTeKaHHWe. | JabopaTopHOE Jlexuusi-quanor obyuenus (JI0) COTI'Y
KanunnspHocTs. Ponb HA IUIONIAJIKE CUCTEMBI
KaNWULIPHBIX ~ SIBJICHUHA B «MOODLE» o
OHOJIOTHIECKUX CHCTEMAX. CCBIJIKE: http://dist-

edu.nosu.ru/

10 AncopOrus anekTpoiuToB. | IIpakrtuueckoe, | 2 Jlexmms-6ecena, CaliT TUCTAaHITHOHHOTO
CopOunoHHbIC METOJIBI | JIabOpaTopHOE Jlexuusi-guanor ooyuenus (JJO) COI'Y
yIaICHUSL TOKCHYECKHX http://dist-edu.nosu.ru/
BEIIECTB U3 OpPraHu3Ma.

11 ONEeKTPOKUHETUIECKUE [pakTuyeckoe, | 2 CeMuHap B
sireHust. CTpOCHUE MUIEIUT B | JIaDOpaTopHOE JTUATIOTOBOM PEKHAME
ruapoGOOHBIX  KOJUIOMIHBIX
CHCTEMaX.
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Crpannna 13 u3 58

Ionoxenue o paspadorke u peanzauu OO COI'Y

12 3amuTHOE neiicteue | Ilpaktiueckoe, | 2 Caiitr 10 COI'Y Ha
MTOBEPXHOCTHO-aKTUBHBIX nmabopaTopHoe TUTOIIAJIKE CHCTEMBI
Bemects, BMC. Dmynbcnu, ux «MOODLE» o
Kknaccudukarms, METOBI CCBIIKE: http://dist-
TIOJTyYCHHS edu.nosu.ru/

13 JlucniepcuoHHbIE u | IIpakrtuueckoe, | 2 CeMuHap B
HEeIUCIIEPCUOHHbBIE nabopaTopHoe JIUAJIOTOBOM peXXHUMeE
B3aUMOJICHCTBUS B MOJISIPHBIX
Y HENOJISIPHBIX (a3zax.

14 Pabora anmresmm, ee cBsi3p ¢ | Ilpaktuueckoe, | 2 I'pynnooe
XapaKTepUCTUKaMU nabopaTopHoe o0cyXeHue;
MEXMOJIEKYIIIPHOTO CUTYallMOHHBIN aHAIIN3
B3aMMOJIEHCTBHSL.

15 TepmonnHaMuka [IpakTtnueckoe, | 2 CeMHHAp B JIUAIOrOBOM
MUIIEIUI000pa30BaHHS: nabopaTopHOE PCEKHUME
murnemiodpasoanus [IAB B
BOJIHBIX pacTBOpax.

16 AnTtaronnsm u cuHeprusm B | [Ipaktmueckoe, | 2 CeMHHap B JIHAIOrOBOM
JNEHCTBUU DJIEKTPOJNIMUTOB Ha | labopaTopHOE PEXKUMC
IIpoIiecc KOaryJysiyH.

17 PyGexnas KoHTpoJibHad | KommerorepHoe | 2 KomnsrotepHoe Beinonnenue
pabota Nel, Ne2 TECTUPOBaHHE TECTUPOBaHHE UHAWBUIYaJIBHBIX

TECTOBBIX 3aJaHUH

3aHATHUS ¢ IPUMEHEHUEM aKTHUBHBIX METOJIOB O0Y4YEHHs COCTaBIAIOT 85%, 4TO COOTBETCTBYET
tpeboBanusiMm (PI'OC.3++) no nanpasienuro noaroroBku44.03.05 Ilemparoruueckoe obpasoBanue (c
nBymst ipoduiisiMu moaroToBkH) [podmmm Xumus, buonorus. UatepaktiuBHbie yacs! — 20 yac.

s tocTrKeHus TUIaHUPYEMBIX pe3ysbTaToB 00ydeHus B aucuurinHe «KomionaHo-nucnepcHbie
COCTOSIHUS B IPUPO/IE» UCHOIB3YIOTCS Pa3IMUHble 00pa30BaTeIbHbIE TEXHOJIOTHHU

1. Ungopmayuonno-pazeusarowue mexnono2uu, HapaBICHHbIE HA OBIAJEHUE OOJIBIINM 3aI1aCOM
3HaHUii, 3a[IOMUHAHKE U CBOOOAHOE ONIEpUPOBAHUE UMH.

Hcnonb3yercss JNEKIMOHHO-CEMUHAPCKUM  METOJl, CaMOCTOSITENIbBHOE W3YyYEHHE JINTEepaTyphl,
IPUMEHEHHE HOBBIX HH(MOPMAIMOHHBIX TEXHOJOTUH JUISI CaMOCTOSATENBHOTO MOIOJHEHHUS 3HAHWMH,
BKJIIOYAsl UCIIOJIb30BaHNE TEXHUYECKUX U AJIEKTPOHHBIX CPENICTB UH(OPMALIUU.

2. [eamenvnocmHble — NpAKMUKO-OPUEHMUPOBAHHbIE — MEXHON02Ul, HallpaBJIE€HHbIE  HA
(dbopMupoBaHHE CHCTEMbI TPO(ECCUOHATBHBIX MPAKTUYECKUX YMEHUM MPH MPOBEIECHUM HCCIIEJOBaHUM,
o0ecreyrBarOIMX BO3MOKHOCTh KAUECTBEHHO BBIIOIHATH TPOGECCHOHATIBHYIO 1E€ATEIbHOCTb.

Hcnonp3yeTcsi aHalnu3, CpaBHEHUE METOJOB MPOBEIACHUS (U3MKO-XUMHUUECKHX HCCIEI0BaHU,
BbIOOp METO/1a, B 3aBUCUMOCTH OT 00BEKTA MCCIEIOBAHNS B KOHKPETHON CUTYAI[MH U €ro MpakTHUYecKas
peannsanus.

3. Paszsusarowue npobremHo-OpueHMUposantvle MexHoI02UU, HalpaBIeHHbIE HAa (OPMUPOBAHUE
U pa3BUTHE MPOOJIEMHOIO MBIIUIEHUS, MBICIUTEIbHOW aKTUBHOCTH, CIOCOOHOCTH NMPOOJIEMHO MBICIHTD,
BUJIETh U (OPMYJIUPOBATH MPOOIIEMBI, BBIOMPATh CIIOCOOBI M CPECTBA JJISl MX PELICHHUS.

4. Jluunocmuo-opuenmuposannvle mexnono2uu 00yuenus, 00OECIIEUMBAIONIUE B XO0J€ y4eOHOro
nporecca y4eT pa3iUuHbIX CIIOCOOHOCTEH 00y4JaeMbIX, CO3/JaHHE HEOOXOIUMBIX YCIOBUMN /ISl pa3BUTHS
WX UHJIMBUYaJbHBIX CIOCOOHOCTEH, pa3BUTHE aKTUBHOCTH JINYHOCTH B yueOHOM Ipoliecce. JINUHOCTHO-
OpPUEHTHUPOBAHHBIE TEXHOJIOTUM OOYYEHHUS pPEANM3YyIOTCS B pe3yibTaTe WHAMBHUIYAIbHOTO OOLICHMS
MIPENOIABATENsd U CTYJIEHTA NPU cJadye KOJUIOKBUYMOB, IPU BBIITOJIHEHUN JOMAIIHUX WHJMBHIYyaIbHBIX
3a/1aHMM, HA €KEHECIIbHBIX KOHCYJIBTALMAX.

13


http://dist-edu.nosu.ru/
http://dist-edu.nosu.ru/

CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Kownrekcr opraunsartmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 14 u3 58
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BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Ionoxenue o paspadorke u peansamuu OIOIT COI'Y
7. Y4eOHO-MeTOaAMYeCKOe O0ecneyeHHe CaMOCTOSATEIbHOM padoThI

CamocTtosTenbHas paboTa CTYAEHTOB, HPEIyCMOTpEHHAas y4eOHbIM IUIAaHOM, JOJDKHA
COOTBETCTBOBAaTh Ooyiee TIyOOKOMY YCBOGHHIO HM3y4aeMoro Kypca, (OpMHpPOBATh  HABBIKH
HCCIIEIOBATENBCKON paboThl U OPUEHTUPOBATH CTYJCHTOB Ha YMEHUE IPUMEHATh TEOPETUYECKHUE 3HAHUS
HAa MPaKTHKeE.

3amaHusi 178 CaMOCTOATEIbHOW PabOThI COCTABISIOTCS IO pa3fjesiaM M TeMaM, 10 KOTOPHIM He
NPEeIYyCMOTPEHbl  ayIUTOPHBIE 3aHATUSA, JUOO0 TpeOyercs JIONMOJHUTENBHO MHpopadoTarb U
MpOaHAIM3UPOBATh pacCMaTPUBAEMBbIH MpernoiaBaTeseM MaTepral B 00beMe 3aIUIaHUPOBAaHHBIX YaCOB.

3agaHus 0 CaMOCTOSATENIBHOM padoTe MO AUCHUILTMHE MOTYT OBITh CIEIYIONNX BUIOB!

®  KOHCIIEKTHPOBAHME MEPBOMCTOYHUKOB U JAPYroi yueOHOM JTUTepaTyphl;

e npopaboTka ydeOHOTro Marepuaja (110 KOHCIEKTaM JICKIUH y4eOHONW M HAaydyHOH JuTeparype) u
MOJrOTOBKA JIOKJA/I0B HA CEMHHApax M NPAKTHUUYECKUX 3aHATUAX, K YYaCTHUIO B TEMaTUYECKUX
JMICKYCCHSIX M JICJIOBBIX UTPax;

e paboTa ¢ HOPMATUBHBIMH JOKYMEHTAMH M 3aKOHOJATENIbHON 0a30il; MOUCK M 0030p HAyYHBIX
MyOIMKAIUI U 3JEKTPOHHBIX KCTOYHUKOB MH(OPMAIIMU, TIOJrOTOBKA 3aKIIOYEHHS 110 0030PY;
BBITNIOJTHEHHE KOHTPOJIbHBIX padboT, TBOPUECKUX (IPOEKTHBIX) 3a/1aHUM;
pelieHue 3aaa4, BHIIOJHEHUE YIPAKHEHNN;

Harnucanue pedepaToB (3cce);

paboTa ¢ TecTaMH U BOITPOCAMHU JIJIsl CAMOIIPOBEPKU;

BBHITIOJTHEHHE TIEPEBOJIOB HA MHOCTPAHHBIE S3bIKH/C MHOCTPAHHBIX SI3bIKOB;

MOJICJTMPOBAHUE W/ aHAIIU3 KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHIA;

00paboTKa CTaTUCTUYECKUX JaHHBIX, HOPMATUBHBIX MaTEPUAJIOB;

aHaJM3 CTATUCTUYECKHX M (PaKTHUYECKUX MATEepPHaJOB, COCTABICHHE BBIBOJIOB Ha OCHOBE
MPOBEICHHOTO aHAN3a | T.JI.

CamocTtosTenpHas paboTa JODKHA HOCHTH CHCTEMAaTUYECKHH XapakTep, ObITh WHTEPECHOU U
MIPUBJIEKATEILHON /ISl CTYICHTA.

Pe3ynbrarhl caMocTOSTENbHON paboThl KOHTPOJIUPYIOTCS TMpernojaBaTelieM U YYUTHIBAIOTCS MpU
arTecTanMu CcTyAeHta (d9k3ameH). Ilpm STOM TPOBOIATCS: TECTUPOBAHHE, HKCIPECC-OMPOC Ha
CEMHHAPCKUX M MPAKTUYECKUX 3aHATHIX, 3aCIyIIMBAHUE JOKIAI0B, IPOBEPKA MUCbMEHHBIX padoT U T.1I.

CamocrosTenpHas paboTa CTYISHTOB IO AWCHUIUIMHE «KOJIOMIHO-TUCTIEPCHBIE COCTOSIHUS B
MIPUPO/Ie» BKIIIOYAET BBITIOJIHEHUE JOMAITHUX 3aJaHUi K KaXIOMY MPAKTHUYECKOMY 3aHSATHUIO. 3aJaHUS
COZiep)KaT YCTHYIO MOJTOTOBKY IO TEOPETHYECKHM BOIPOCAM, PEIICHUS TEMAaTHYECKHX 3ajad 1o
paszaenaM, IpPOMUCH TaO0PATOPHBIX 3aHITHA.

CamocrosTenpHas paboTa CTYIEHTOB BKJIIOYACT BBHINOJHEHHWE JOMAIIHUX 33/JaHUH K KaKIOMY
MIPAKTUYECKOMY U JTaOOPaTOPHOMY 3aHATHIO. 3aJaHUs COAEpKaT Kak MUChbMEHHBIE BOMPOCH U 337auH,
TaK W YCTHYIO IOATOTOBKY IO TEOPETHYECKUM BorpocaMm. [lJIs MOATOTOBKH K 3aHSTHSIM CTYIEHTHI
MOJIb3YIOTCA Y4eOHMKAaMH M Y4eOHBIMH TOCOOMSMH, YKa3aHHBIMH B CIHUCKE PEKOMEHIOBAHHOM
JUTEPATYpHI, a TAK)KE HHTEPHET-UCTOYHUKAMH. Bce MeToindeckne MaTepralbl IPEICTABICHBI B CHCTEME
nuctannuoHHoro ooyuenus COI'Y.

8. OueHoYHBbIE cpeICTBA /ISl TEKYLEr0 KOHTPOJIS yCIIeBaeMOCTH, Py0e:KHOI aTTecTanuu U
NPOMEKYTOYHOM ATTEeCTALMH N0 UTOraM OCBOEHMS TUCHUILIUHBI.

Tekymuii KOHTPOJIb 3HAHWWA MPOBOJIUTCS MYTEM OLEHKH BBIMOJHEHUS MHUCbMEHHBIX 3aJlaHUN K
MPAKTUYECKUM U J1a00paTOPHBIM 3aHATHSIM, a TAKKE YCTHBIX OTBETOB Ha MPAKTUYECKUX 3aHATHUSX.

O1LIeHOYHBIE CPEICTBA I TEKYIIEr0o KOHTPOJS YCIIEBAEMOCTH, MMPOMEXYTOYHOM aTTECTAIMU T10
UTOTraM OCBOCHUS JTUCIIUITJIMHEI.
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Kownrekcr opraunsartmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 15 u3 58
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Ionoxenue o paspadorke u peansamuu OIOIT COI'Y
Bomnpocsl k 3k3aMeHy

1. KonnuecTBeHHas XapakTepHCTHUKA TUCTIEPCHBIX cucTeM. Knaccudukanus mo pasMepy yacTul (JUCIEPCHOCTH).
2. Peonornyeckue cBOHCTBa CBOOOHOAMCIICPCHBIX CUCTEM. Y paBHeHUS HproTOHA 1 DWHIITEHHA.
3. YtoOsI BbI3BaTh Koarysimio 10 mz 30515 ruapokcnaa xesesa (I11), B kaxmaoM cirydae moTpedoBagoch MPHIHTE:
7,6 mn 2 1 pacrBopa NaCl, 11 sz 0,01 u pactBopa NaS04 u 13,5 mz 0,001 # pactBopa Ks[Fe (CN)g].
Onpenenure 3HaK 3apsiia YaCTHI] 305151 MU BBIYHMCIUTE OPOT KOATYJIISAIMH KaXKIOT0 3JIEKTPOIIHUTA.
4. Knaccudukanus AUCHEPCHBIX CUCTEM I10 arperaTHOMY COCTOSIHHIO (pa3, 0 B3aUMOAEHCTBHIO MEXIY YaCTHLAMH
TUCTIEPCHOM (ha3, 1o CTETICHN B3aNMOACHCTBHUS AUCTICPCHOM (ha3bl C MUCIIEPCHOM CPEeIOi.
5. Kuneruka ObicTpoii koarymsiuuu. Teopus CMOITyXOBCKOTO.
6. BiusgHue KOHIEHTpalMM, TeMIEpaTyphl M 3JIEKTPOJIMTOB Ha 3acTyJHEBaHME jkenaTtuHa. [louemy ctynmHm —
3JIACTUYHBIE, & TeJIN — XpYIKue?
7. O0miast XxapakTepUCTHKA KOJUIOUIHBIX CUCTEM M METOJBI UX MOJTY4YCHHUS.
8 ObpaszoBanue TMOPOOHBIX AUCIIEPCHBIX CUCTEM P IUCIIEPTUPOBAHNH; TPOLIECCHI TUCTIEPTUPOBAHUS B IPUPOIE
U TEXHHUKE.
9. KakoB MexaHW3M CTa0WIN3allMU SMYJILCUI MOBEPXHOCTHO-aKTUBHBIMU BelecTBamMu? Pazbepure Ha mpumepe
SMYJbCUI TUMA M/B B IPUCYTCTBUH IMYJIbraTopa ojieaTa HaTpHsL.
10.IloBepXHOCTHOE HATSDKEHHE OJHOKOMIIOHEHTHBIX JKUAKOCTEH. JlUCepCHOHHBIE M HEIUCIIEPCUOHHBIE
B3auMmogeicTBus. PaboTa korezuu.
11. Crabunuzarus sMyiascuil u oopamenue ¢as. [Ipunnun nogdopa smyssraropo. KoanecueHrus.
12. Kakoe siBJicHHE Ha3bIBAETCSl TUKCOTpPONUEN? B KakuX KOJUIOMIHBIX cucTeMax oHO Habmromaetcsa? Ilpu kakux
ycnoBusix?
13. Crpoenne wmwunemisl TuapodoOHOTO 307s. BrusiHME KOHIEHTPAMM ¥ TPUPOABI  AIEKTPOIUTA
(maguddepentHoie 1 HenHAUDQEPEHTHBIE HIEKTPOJIUTHI) HA BEJIMYMHY U 3HAK 3aps/ia KOJJIOWIHBIX YaCTHII.
14. MeTtonbl H3MepeHsI MOBEPXHOCTHOTO HATSKEHUS M CBOOOHON TTOBEPXHOCTHOM SHEPTUH TBEPABIX TEIL.
15. TosicauTEe MEXaHU3M CONMOOMIH3ANNY. | e B MPaKTHKE UCIIONIB3YIOT 3TO SIBIICHUE?
16. 3aBHCHMOCTh TOBEPXHOCTHOTO HAaTsDKEHUS BOJAHBIX pacTBOpoB OT KoHIeHTpauuu I[IAB. IloBepxHocTHas
aKTUBHOCTB. YpaBHeHue [lunikosckoro. [Ipasuna rokmo-Tpayoe.
17. CenMeHTauIMOHHAs U arperaTuBHasi yCTOWYMBOCTD AUCIIEPCHBIX CHCTEM.
18. Hanwmmwure ¢dopmyily MUIEIUIBI 3078 Hoauaa cepedpa, MOTYyYSHHOTO MPH B3aWMOJEHCTBUH pa30aBICHHOTO
pacTBOpa ioau/a Kaus U u30bITKa HUTpaTa cepedpa. Kakor 3apsi Oynet umers rpanyJia?
19. Bnusaue uHmuddepeHTHBIX U HeMHAU((EPEHTHBIX BIEKTPOJIUTOB HA 3IIEKTPOKUHETHUECKHH MOTEHIHA.
Crpoenune MULEIT THAPOPOOHBIX 30JIEH.
20. ®akTophI arperaTUBHON YCTOWYHMBOCTH IUCIEPCHBIX CHCTEM.
21. Hannmmre ¢opmyiny MHULEIB 3015 OpoMuaa cepedpa, MOIMyYeHHOTO NPU B3aUMOJEHCTBUH Pa30aBICHHOTO
pacTBopa HUTpaTa cepebpa n30bITKOM Opomua Hatpus. Kakos 3apsan Oynet umers rpanyia?
22. YCTOMYHUBOCTD U KOATYIISIHNS KOJUTOMIHBIX CHCTeM. B3auMHas KoaryJssaius 30J1eH.
23. Tonkue TIeHKU: IEHHBIE U AMYJIbCHOHHBIE. [Ipupozaa ycToitunBocTH.
24. 3onb oguaa cepedpa nonyueH nodasnenueM k 20 mz 0,01 H pactBopa onuaa kamus, 28 mz 0,005 H pacTBOpa
HUTpara cepebpa. Hamumure dopmyiny MUIEIUTBI MOJYYEHHOT'O 3011 M OIpEACIUTE HampaBleHHE JBUKCHUS
TpaHyJIbI 30718 Homuaa cepedpa mpu aeKkTpodopese.
25. Teopust ycToHduBOCTH M Koarysinun kosutonnos (I'.®@petianuxa, I.Miomnepa, Teopus JJIDO).
26. ToHKUE TUICHKHU: TICHHBIE U AMYJbcUOHHBIE. [Ipupoaa ycroitunBocTu.
27. Hanwmure GopMmyny MuLEIbl cylbdaTra Oapus, MOTYYSHHOTO CIMBAaHHEM OJMHAKOBOTO 00BbEMa CHIIBHO
pa30aBIeHHOrO PacTBOpa XJopuaa 6apus 1 MeHee pa30aBICHHOTO PACTBOPA CEPHOI KHCIIOTHI.
28. AncopOLMOHHOE MMOHMKEHUE MPOYHOCTH TBepAbIX Ten (3dexr Pedbunaepa). OcHOBHBIE (HOPMBI MPOSBICHUS
a¢dekra.
29. OcoOEeHHOCTH ONTHYECKUX CBOMCTB AUCTIEPCHBIX cucTeM. ONTHYEeCKUE METO B aHATTN3a JUCTIEPCHOCTH.
30. OObsicHNTE MexXaHW3M HaOyXaHMssT M PacTBOPEHHUs IOJIMMEPOB Ha MNpuUMepe Kaydyka. Yrto Takoe
n30MpaTenbHOCTD Iporecca HaOyxaHus?
31. OtnuuuTeNnbHBIE OCOOCHHOCTH PAcTBOPOB IIOJIMMEPOB W KOJUIOMIOB. SIBJICHHE aHOMAJIbHOW BSI3KOCTH
PacTBOPOB BEICOKOIIOJIMMEPOB, YEM OHO BBI3BAHO?
32. CenumeHTaunoHHO-1M((y3HOHHOE PaBHOBECHE, OTIPEIeIeHUE YHcia ABOraapo.
33. BiusgHMEe KOHIIEHTPALMHU, TEMIEPATyphl W DJEKTPOINTOB HA 3acCTyJHEBaHHWE xemaTuHa. [louemy cTymHm —
JIACTUYHBIE, a TeJIU — XpYIKue?
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3
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OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Ionoxenue o paspadorke u peansamuu OIOIT COI'Y
34. TepmommHamuka ancopOmmu. BreBom ypaBHenusi ['m60ca. IloBepXHOCTHO-aKTHBHBIE M TIOBEPXHOCTHO-
WHAKTHBHBIC BEILIECTBA.
35. Knaccudukanus u Metoasl nonyyenus reneii. [Ipuseaure npumepsl. CTyTHH.
36. TToporu Koarysisinuu 3IEKTPOIUTOB JJIST HEKOTOPOTro THAPo30Jst paBHBL: Cnanos = 300 mmonv/1, Cugern= 12,5
mmoaw/n, Cnazsos = = 147,5 mmonv/n, Caciz = 0,17 mmonwv/n. Kakolt 3apsiji HECyT 4acTUIBI 3071517
37. Aspozonu. Knaccudukanus. Jnekrpuyeckre cBoWCTBa aspo3oineid. [IpakTnieckoe UCIob30BaHue.
38. KonnuecTBeHHbIE XapaKTEPUCTUKH IUCIIEPCHOCTH: AUCIEPCHOCTD, PAJINyC KPUBU3HBI, yIENbHAs IOBEPXHOCTb.
[TonsTHe 0 MTHOGMIBHBIX B THOPOOHBIX TUCTICPCHBIX CHCTEMAaX.
39. UtoOsI BeI3BaTh Koarysiiuto 10 i 3051 ruapokcuna xenesa (111), B kaxxaom ciiydae moTpe6oBaioch MPUITHTh:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 H pactBopa Na,S0s u 13,5 mz 0,001 H pacTtBopa Ks[Fe (CN)s].
Omnpenenure 3HaK 3apsiia YaCTUI] 30J11 U BBIYHCIIUTE ITOPOT KOATYJISALMH KXKI0T0 3JIEKTPOJIUTA.
40. Inddyszus B komnonansix cuctemax. CBsszb kodddunumenta tudysuu ¢ pa3MepoM 4acTull.
41. Omynscun. Kimaccudukanus smynbenil. MeToab! onpeiesieH st THIIa dMyJIbcHii. OCHOBHBIE TPUMEHEHUSI.
42. 3omp Opomuna cepedpa moydeH peakiueit aporiHoro oomena 16 mz 0,005 H pacTBopa HuUTpaTa cepebpa u 40
mn0,0025 H pactBopa 6pomuna kanus. Kakoit u3 aByx anekrponuroB — MgS0s win K3[Fe(CN)g] — Oymet umets
0O0JIBIINI TOPOT KOATYJISIIIAY IS TIOJYYCHHOT'O 3071517
43. Ilensl. Ilonyuyenue u ctpoeHue. Y cTOHUMBOCTD IeH. OCHOBHBIE IPUMEHEHUSL.
44. Teopus yCTOMYMBOCTH U KOATyISAUU THAPOPOOHBIX KOJTOUIOB PACTBOPAMH AJIEKTPOIIUTOB.
45. Kak pacronoxarcs MOpOTH KOAryJsIUuu B Mme-5k6/1 B psiny pactBopoB cosedi AlCls, MgS04, NaH2P0s mist
OTPHLIATEIHHO 3apsHKEHHOTO 307151 JUOKCHAa KpeMHust? JaiiTe mosicHeHusI.
46. DIEKTPOKUHETHYECKUE ABIIEHUS. DIEKTpo(dopes 1 AMEKTPOOCMOC.
47. Cenumenrtauus. CeIMMEHTALMOHHBIA aHaIu3 cycrneH3ui. YpapHeHne CToKca-DHIITEHHA.
48. lan 30mb rugpokcuna xeineza (1) u 3omb cynbduna cypembr (1), s xoaryasinuu 3TuX 3051ei MPUMEHUIIN
pacTBOPHI OJMHAKOBOW HOpMabHOW KOHIEHTpanuu cieayronmx coiei: Ca(N0s)2, AlCls, NaxS0s 1 Ka[Fe(CN)eg].
Kakoro pactBopa norpe0oBajoch i KOaryJsiiuy KaKAoTro U3 30JIei HAMMEHbIIee 1 HauOoJblee KOJINIeCTBO?
49. Munemioobpa3oBaHie B BOJHBIX U HEBOJIHBIX cpeaax. TepMoarnHaMIKa MUIIETIO00pa30BaHusl.
50. CtpykTypooOpa3oBaHue B TUCTIEPCHBIX cucTeMax. OCHOBHBIC THITBI CTPYKTYP.
51. Kak pacrnonokaTcs moporu KoaryJsiquu B Mme-dk6/1 B psiny pactBopos coisieil NaCl, AlCls, Na.S0s, NaH2P0,4
JUTst 3071 TuApokcuna xkenesa (I11), momydgenHoro metogom ruaponm3a’? J{aite mosicHEHUSI.
52. MeTo/ bl MOTYYEHHUSI M OUYUCTKH JUCTIEPCHBIX cucTeM. [loydenne 305ei MEeToI0M e TH3aIHH.
53. MonekyasipHO-KUHETUYECKHUE CBOMCTBA KOJUIOUAHBIX CUCTEM.
54. 3osp Gpomuaa cepebpa monyueH peakuueit apoitnoro oomena 20 mz 0,005 H pactBopa HuTpaTa cepedpa u 20
mn 0,0025 H pactBopa Opommia kanus. Hamummure ¢opMmyly MHIEIBI TOMYYSHHOTO 30JI1 M OIPEeNTUTe
HanpaBJIeHUE ABIKCHHS TpaHylibl OpoMuaa cepeOpa npu anekrpodopese.
55. OOpa3zoBanue nMOGOOHBIX ITUCTIEPCHBIX CHCTEM INPH AWCHEPrHPOBAHHMM; KOHAEHCHpoBaHMH. [lpumepsl.
CTpoeHre MUIEIUTBI KOJJIOWTHOM YaCTHIIB.
56. CTpyKTypHO-MeXaHUueCKuil Oapbep o PeOunepy - kak GakTop yCTOHUMBOCTH JUCTIEPCHBIX CUCTEM.
57. Hanumwure ypaBHEHHsI peakLi, BBIPAXKAIOLINX MPOLECCH, IPOUCXOASAIINE MPH MOIYYEHUH 30JI1 THAPOKCHAA
xenesa (III) metonom runponmusa. M3006pasure cTpoeHrne MHUIIEIUIBI TAHHOTO 30JI5.

Ipumep nadopaTopHbIX 3aHATHI (6 ceMecTp)

JlabopaTopHnas pabdora 1.
N3MEPEHME ITOBEPXHOCTHOI'O HATSKEHUS PACTBOPOB ITIAB

Hean padorel. 1. O3HakoMIIeHHE C METOJAMU M3MEPEHUs MOBEPXHOCTHOrO HarspkeHus. 2. IlocTtpoeHue
HM30TEPMBI IOBEPXHOCTHOTO HATsLKeHUs pacTBopa [TAB no skcrniepuMeHTanbHBIM JAHHBIM.
N3mepenne MoBepXHOCTHOTO HATSDKCHUS KUIKOCTEH, OTIpeieTIeHNE 3aBUCUMOCTH TIOBEPXHOCTHOTO
HATSKEHUS YUCTBIX JKUJIKOCTEH OT TEMIIEpaTyphl, pacueT MOJHOM MOBEPXHOCTHON 3HEPIUH U €€
COCTABJISAIOIINX.
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Kownrekcr opraunsartmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 17 3 58
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

Bomnpocsr:
1. YUro Takoe MOBEpXHOCTHOE HATSKEHHE U, B KAKUX €IUHHULIAX OHO H3MepseTcs?
2. Kak 3aBUCHT TIOBEPXHOCTHOE HATSHKCHUE OT MPUPOJIBI BENIECTBA, 00pa3yIOIEero MoBEpXHOCTh
(MEXMOIIEKYIIIPHOTO B3aUMOIEHCTBHS)?
3. Kakue MeToap! HCHOB3YIOTCS IS ONIpeeNICHHs] IOBEPXHOCTHOTO HATSKEHHUS JKUAKOCTEH?
3. Ha yeM ocHOBaHO U3MepEeHHE TIOBEPXHOCTHOTO HATSKCHUS JKUIKOCTEH METOJIOM KaHIUIIPHOTO
MTOTHATHS, METOJIOM HanOOJBIIEro aBIIeHHs ITy3bIphKa Bo3ayxa (Meton Pebunmepa), Mmeromgom
OTpBIBA KOJBLA U CTAJIATMOMETPHUUECKUM METOAOM?
4. Kak u mouemMy 3aBUCHT IIOBEPXHOCTHOE HATSHKEHHUE TEIl OT TEMIepaTyphl?
5. [1o kakOMy ypaBHEHHIO MOKHO PacCUUTATh MOTHYIO MOBEPXHOCTHYIO SHEPTHIO?
6. Kakue nanHpie HEOOXOIUMBI JIJISL TAKOTO pacueTa?
7. Kak BusieT TemmepaTtypa Ha TEIUIOTY U 3HTPOIUIO 00pa30BaHuUs JUHULBI TOBEPXHOCTH M Ha
MOJIHYIO IOBEPXHOCTHYIO SHEPTHIO KUAKOCTEH?

N3MEPEHME ITOBEPXHOCTHOTI'O HATAKEHUA PACTBOPOB ITAB METOJ1OM
HAUWBOJIBIIEI'O JABJIEHUA B ITY3bBIPBKE

KpaTkne TeopeTnyeckne moJsioxkeHuss. MeTo 3aKIl04aeTcs B TOM, YTO Yepe3 CTEKJISHHBIA KallWuisp B
XKHUIKOCTh BBIOYBAeTCs ITy3bIpEK BO3AyXa. Tak Kak MOBEPXHOCTHOE HATSHKEHUE €CTh paboTa 0Opa3oBaHUs WIIH
paspylieHUs eIWHHULBI MOBEPXHOCTH, TO YCHJME, 3aTpaueHHOE Ha pa3pbhlB IUIGHKH Iy3bIpbKa, OyneT
MPOMOPIMOHAIBHO TTOBEPXHOCTHOMY HATSHKEHHIO. JTO YCHIIME ONpEessieTcss TeM HauOoJbluM aaBieHueM (P),
IPU KOTOPOM IIy3bIPEK OTpPBHIBAETCS OT Kamwuiipa. B MOMEHT OTpbIBa Iy3bIpbKa BBINOJHSIETCS CIEAYOLIEe
PaBEHCTBO:

P=P, +P.. @
rac P rugp — THAPOCTATUYCCKOC NABJICHUC cToaba JKUJAKOCTH B KaIlTWJJIAPE:
P, =h(p, —p1)g )

rac h — FJ'IY6I/IH3. NOTPYXXCHUA Kallujursipa B KHUIAKOCTD, Por P T IINIOTHOCTH COOTBE€TCTBCHHO XHUJAKOCTH H

HACBILIECHHOTO T1apa; § — YCKOPEHUE CBOOOIHOTO TaICHHSI.

Kanmnsapaoe naBnenue P..> JIEUCTBYIOIIEE HA BOTHYTYIO NTOBEPXHOCTh KUJIKOCTH:

P Kan = Zﬁ ! (3)
R

rie O — TOBEPXHOCTHOE HATSHKeHWE; R — pamuyc Kamwiuisipa, paBHBIA B MOMEHT OTphIBA Iy3BIPbKa Paguycy
KPUBU3HBI €TI0 [IOBEPXHOCTH.

Eciu Kanuuisp TOJIBKO KacaeTcst MOBEPXHOCTH JKHIKOCTH, TO MOKHO TPHHATH, 4To h = 0, ciieoBaTesbHo,
P =0, uTorma

rHp
p_20 (@)
R
Otcrona
c=RP/2. 5)

3Hauenne R MOKHO paccuuTarh 1O JaBJIICHUIO P , IPU KOTOPOM IIPOUCXOJUT OTPLIB ITY3bIPpbKa BO3/1yXa C

JaHHOTO KaIWJUIAPa, COMPUKACAIOLIETOCS CO CTaHAAPTHOM JKUIKOCTBIO, OBEPXHOCTHOE HATsHKEHHE ( Oy ) KOTOPOH

XOpOoUIO N3BECTHO:

R 2.
I:)0
Torpa:
6=200P=ULP_ (Sa)
2R, R,

Ecnu 0603HaunTth 9o _ K » TO

0
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Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

o=KP. (6)

Cxema yCTaHOBKH IIpeJCTaBlIeHa Ha puc. 1.

3

Puc. 1. Cxema yCcTaHOBKH U151 OIIpeieNICHNsI TOBEPXHOCTHOTO HATSHKEHUSI METOJJOM HanOONBIIETO AaBICHUS
My3bIpbKa

Cocyn 1 ¢ uccnenyeMoit JKUAKOCTBIO COSAMHACTCS C UICTOUHMKOM Pa3psyKeHUsT — BOISHBIM KEKTOPOM 2.
JlaBieHre u3MepseTcsl HAKJIOHHBIM MaHoMeTpoM 3. Bo Bpems pa®oThl B coCyzae Haja MOBEPXHOCTHIO JKHIKOCTH
CO3IaeTcs pa3psDKEeHHE B PE3yNbTaTe TOTO, YTO M3 KEKTOpa MCTEKAaeT BOJA, a HaJl KANMUIIPHBIM KOHYHKOM B
TpyOke 4 naBieHHe aTMOoc(epHOe, 3TO MPUBOJAUT K TOMY, YTO 4Hepe3 TpPyOKy 4 3acachiBaeTcsi BO3IYX M Ha
KaMWUISIPHOM KOHYMKE ee¢ oOpasyercs BO3IYIIHBIM My3bIpek. [Ipu JOCTIKEHHH OIpeAeNeHHOW pPa3HOCTH
nasnennii (AP ) mponcxomut orpsi 06pasoBasmerocs myssIpbKa:

AP=P-P_,
rae P — moka3aHuss MAaHOMETpa B MOMEHT OTpBIBA ITy3BIPbKA; Pary — IOKa3aHUs MaHOMETpA IPH aTMochepHOM
nasieHud. Eciu Pary IPUHATE 3a TOUKY OTcUeTa (HyJIeBOE 3HAUCHUE LIKAJIbI), TO

AP=P,
rae P — MakcHMallbHOE JaBJICHHE Ta30BOTO IMy3BIPhKa.

Taxkum 06pa30M, IMPOCTBIM YMHOXCHUCM K Ha 3HayeHHWe MOKa3aHUs MaHOMETpa IOJY4YaroT BCIMYUHY
MMOBCPXHOCTHOI'O HATSXKCHUA HCCHCI{yCMOﬁ KUIKOCTHU

o,=KP.
Bemmunny K, kak ObUIO CKa3aHO BBIIE, OIPEACISAIOT JKCIEPUMEHTAIBHO, HCIOJNB3Ys B KadecTBe

CTaHAAPTHOM >KUIKOCTH AMCTHJUIMPOBAHHYIO BOJY, IOBEPXHOCTHOE HATSHKEHHE KOTOpOH (O Hzo) XOpOLIO
W3BECTHO:

K = o
PHZO

I[pudops! u peakTussl. 1. [Ipubop Pebunnepa. 2. BonsHoii 3xexTop. 3.Manomerp. 4. MepHble KOIOBI Ha
50 cm® — 8 wr. 5. Mepnas nunetka. 6. Uccnenyemsie [TAB (o ykasanuio npenonasatens). 7. JJUCTUILIMPOBaHHAS
BOJA.

opsinok BoinoJIHEeHUsI padOThI.

1. B cocyn npubopa PeOuniepa HalMBalOT TUCTHUIMPOBAHHYIO BOJY. E€ MOKHO OBITh CTOJIBKO, YTOOBI
KalMWUTSIPHBIA KOHYMK TPYOKH TOJBKO Kacajics >KUAKOCTH. M3OBITOK XKHIKOCTH OTOMpAIOT 4Yepe3 KalWLUISpHYIO
TpYyOKY, KaK 3TO AeJaeTcsl PU UCIIOIb30BaHUH MMUTIETKH.

2. Ilpucoenunsitor npubop PeOunimepa Kk MCTOYHMKY Bakyyma, Uil 3TOrO HaJIEBAlOT Ha €ro marpyook
PE3WHOBYIO TPYOKY, HAYIIYIO OT BOASHOTO 3KEKTOpa.

3. OTMeYaroT HyJIeBO€ NOKa3aHUEe MIKaIbl MAaHOMETPa (Pany).

4. TIpoBepstOT repMETUYHOCTh YCTAHOBKH. J[JI1 3TOr0 TOHKOM CTPYWMKOW CIHMBAIOT BOAY W3 BOJSHOIO
PKEKTOpa, MOKa B COCyIE HE HAYHYT BBIIEIATHCS Iy3BIPKHA BO3AyXa. lToraga KpaH KEKTOpa 3aKpbhIBAIOT H
yOeXIaroTCs, YTO B T€UEHHE 2-3 MUHYT CO3/IaHHOE B COCY/IE€ pa3peKeHne coXpaHseTcs (KHIKOCTh B MAHOMETPE He
omyckaercsi). Ecnu gaBienue B cocyie moHMXaercs (T. €. HeT FTepMETUYHOCTH), TO HaJJ0 OOpaTHTHCS K 1a0OpaHTy.

5. PerynupyroT ciuB BOIBI U3 KEKTOpa TaK, YTOOBI B MUHYTY oOpazoBaiioch 2-3 mysblpbka. Hemb3s
JIOTTyCKaTh 00pa30BaHUs YCTOWYHMBBIX TPO3/IbEB METKUX Iy3bIPHKOB WM CIIMIIKOM MEIJIEHHOE WX 00pa3oBaHUeE,
3TO BIMSAET Ha TOYHOCTH M3MepeHus. [lpu oOpa3oBaHMU My3bIpbKa JaBlIEHHE MMOCTEIICHHO HApacTaeT, JOCTUTAeT
MaKCHUMyMa, IIpU OTpPBIBE IMy3bIPbKa PE3KO MaJacT U CHOBA MEUICHHO HapacTaeT NpU O0Opa30BaHUH CIIEIYIOLIETO
nmy3bIpbKa. J[aBiieHHe OTphIBa My3bIphKa COOTBETCTBYET MAKCUMAIbHOMY MOHSATHIO )KUAKOCTH B MaHoMeTpe (P).

6. [Ipou3BoasT 5 3amMepoB U OepyT cpeaHee U3 TPEX MOCICTHIX (PL‘p‘O), JIBa TIEPBBIX 3aMepa HE YUUTHIBAIOT.

7. PaccunteiBatoT KoHCTaHTY cocyna (K) mo hopmyre:
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K=o
P

Pcp,O

rac O-O — NOBEPXHOCTHOC HATSAXKCHUEC BOJbI IIPU ):[aHHOfI TeMIICpaType.

8.B mepubix kombax Ha 50 cm® rotoear 8 pacteopoB IIAB 3amanHOl KoHuEHTpamuu (MO yKa3aHUIO

MIpeToaaBaTess).
Tabmuna 1
HcxonHble TaHHBIE U PE3yIbTaThl DKCIIEPUMEHTA
T()l'ILITa: O-O =
Nep-pa | ¢, mons/nm® IlokazaHus mKansl MAaHOMETPA, MM K o,
R P, P, P P Pcp =(P,+P,+R)/3 I[)I(/MZ
H2.0
1
2
8

9. U3mepsttoT P A MCCIeqyeMbIX PacTBOPOB, KaK 3TO OBUIO CAENaHO JUIS BOZBI, HAUWHAS W3MEpEHHE C
Hanbomnee pa3z0aBIeHHOro pactBopa. llepen W3MeEpeHHSIMH COCYIl TIIATENBHO OIOJIACKUBAIOT HCCIIEAYEMbIM
pactBopoM. B Xome Bcex m3aMepeHHi CIemAT 3a TeM, YTOObl HYJEBOE MOKa3aHWe MaHOMeTpa (TOYKa OTCYeTa)
0CTaBaJOCh HEM3MEHHBIM.

10. PaccunThIBaIOT MOBEPXHOCTHOE HATSDKEHHUE MCCIIEyEeMBIX PACTBOPOB MO GOpMYIie: o = KP,-

11. Tlony4eHHbIe JaHHBIE CBOAAT B TaOIUILy 1.

JlaGopaTopHasi padora 2. _
HN3YUYEHUE AICOPBIIMU ITAB HA TPAHUIE PA3JIEJIA " KWJIKUU PACTBOP - BO3J1YX

Lean padotsl. 1. M3yuenue agcopbumu Ha TpaHulle xuakuii pactBop IIAB-Bo3ayx. 2. O3HaKoMIIeHHE C
METOJIaMU M3MEpPEHHS] TOBEPXHOCTHOIO HATSDKEHUS MU TIOCTPOEHHE H30TEPMBI IMOBEPXHOCTHOTO HATSKEHHS
o=1f (C) . 3. Onpenenenne noBepxHOCcTHOU akTHBHOCTH [TAB 1 moctpoenue usotepmsl aacopouun I = f(C).

Kpartkue Teopernyeckue mosos;xeHusi. CBs3b MEXIy BEIMUYMHON aicopOLMHU U BIMSHUEM BEIIECTBAa Ha
MOBEPXHOCTHOE HATSKEHHE BhIpaKatoT ypaBHeHHeM [ mO06ca

__¢ do @)
RT dc

rae I, Mosb/M? — u30BbITOUHAS a1COPOLMs, KOTOPas MOKA3BIBAET HA CKOJILKO 1 M? IOBEPXHOCTHOTO CJIOSI COAEPHKUT
OoublIe (MEHbIIE) MOJIEH PACTBOPEHHOTO BELIECTBA, YEM TaKOii sxke cioil B 00beMe pasbl; C, MoJb/mMe — MonspHas

KOHIEHTpaLus pactBopa; O, Jlx/M? — noBepxHocTHoe Hampsokenue pactsopa; R =8,314 Jiw/mons K —

YHHMBepCallbHas Ta30Bas ocTosHHasA; | , K — abcomoTHas TeMmeparypa.
UToObl BBIYUCIUTH BEIMYMHY W30BITOYHON ancopOrmm [, HEoOXOAMMO TOCTPOUTH H30TEPMY
HOBEPXHOCTHOIO HaTshkeHus ¢ = f(C) u onpenenuTs NOBEPXHOCTHYIO aKTUBHOCTH J (CM. puc. 1).
(o)

T

o

.
o

c
Puc.1. I'padmdeckoe omnpeneneHne MOBEPXHOCTHON akTUBHOCTH [1AB
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I[Ipu6ops! u peakTuBbl. 1. YcTaHOBKA UIS M3MEPEHUSI TOBEPXHOCTHOTO HATshKEeHUsS (cM. padoty 1). 2.
Mepubie kon6bl Ha 50 cm® — 8 mr. 3. Mepnas munetka na 25 cm®. 4. Bommele pactBopsl I1AB. 5.
HuctunnupoBaHHas Boja.

Ilopsinok BbINOJIHEHUs pAGOTHI.

1. U3 ucxomueix pactBopoB ITAB myrem mocnenoBaTenbHOTro paz0aBlieHHS JUCTWIIIMPOBAHHOW BOJOU
TOTOBAT BOCEMb PACTBOPOB PA3IMYHON KOHUEHTPALUH (110 3alaHUIO [IPETIOJaBaTENs).

2. OgHUM U3 METOJOB, PACCMOTPEHHBIX B padoTe 1, M3MepSIOT MOBEPXHOCTHOE HATsDKEHHUE. Pe3ynbrarsl
SKCIepUMEeHTa momeniaoT B Tabnuny 1. [lo skcnepuMeHTalbHBIM JaHHBIM CTPOSIT M30TEPMY HMOBEPXHOCTHOTO
HaTsokenns O = | (C) NIpY TeMIepaType OIbITA.

3.Ilo H30TEPME MMOBEPXHOCTHOI'O HATAXKCHUA HAXOIAT BEINIUHY HOBerHOCTHOf/‘I AKTHUBHOCTH:

de;
koHTeHTparuu pactBopa [IAB. 3nauenns i momemaroT B Tabnuiry 1.

4.I'padryecku HaXOIAT 3HAYCHHS (daij BBIUMCIISIFOT BEJIMYMHY W30BITOUHOM aJCOPOIMM IS KaxaoH

Tabnuua 1.
IToBepxHOCTHOE HATSDKEHUE W N30BITOYHAS a/ICOPOIIHS
Konuenrpanust pactsopa ¢, [IoBepXHOCTHOE HATSDKCHHC o, N30brTounas axcopoums T,
MOJIB/ M3 T/ m? MOJIb/M?

5. Crposit u3otepmy ancopouun T, = f(c,)-

®opma oTuera. OTUET JOIKEH COIEPKATh OMHMCAHNE LIENN PabOThI, KPATKUE TEOPETHUECKUE TTOJI0KEHHS,
MOPSJIOK BBITIOJIHEHUS PabOThI, TAOIUILY SKCIIEPUMEHTAIBHBIX TaHHBIX, H30TEPMY ITOBEPXHOCTHOTO HATSHKEHHS U
M30TepMy aJcopOIyH (Ha MHJUIMMETPOBOM Oymare), BHIBO/I.

KoHTposbHbIE BONIPOCHI
B 4eMm cocTosT 0cobeHHOCTH a/IcOpOIIMU Ha TPaHUIlEe PacTBOP-ra3?
Kak 3aBuCHT MoBepXHOCTHOE HAaTsDKEHUE OT KOHLeHTpauu pactBopa 1t [TAB u [THMB?
Uto Ha3bIBaeTCsA MOBEPXHOCTHOM akTUBHOCTHIO? Kak ee onpeneisitor?
B uem coctout npasuiio Jrokno-Tpayoe?
Kak moctpouts n3otepmy ajicopOIIMU Ha OCHOBAaHUU 3aBHCHMOCTH ITOBEPXHOCTHOT'O HATSKEHUSI OT
koHueHTpauu [1AB?

aprwdE

JlntepaTtypa
1. [IpakTukym 1o KoutonaHON xumuu: Yuebnoe nocodue / Ilox pen. M.U. I'enspman. — CII6.: Jlans, 2005. — 256
c. (Yuebnuku g By30B. CrienmaibHast TUTEPATYPA).
2. T'enbpman M.U., Kosanesnu O.B., HOctparoB B.Il. Komnmougnas xumus. — CII6.: Jlans, 2008. — 336 c.
(YueOnuku 1iist By30B. CrienuasnbHas IHTeparypa).
3. banesun C. A., Epodees b. B., [Tonobaes H. Y. OcHoBbI Puznueckoit u KoJutonHon xumun. M., 1973,
4. K.M.Esctparora, H.A.Kynuna, E.E.ManaxoBa. ®wusuyeckas wu koutoumHas xumus. //Tlom pen.
K.N.EBctpaToBoii. — M.: Beicmas mkona, 1990.

20



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Kownrekcr opraunsartmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 21 u3 58
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honoxenue o pa3paborke u peanusampu OIOIT COI'Y
JlaGopaTopHasi padora 3.
ONPEJAEJIEHUE KPUTUYECKON KOHIEHTPAIIMU MU EJJIOOBPA3OBAHUA
KOHAYKTOMETPUYECKUM METOJ10OM

Henu padotsl. 1. V3yueHrne KOHAYKTOMETPHYECKOTO METO/IA OTIPENEICHUS KPUTHIECKON KOHIIEHTPAITUN
MulemuiooopaszoBanus. 2. OmpeneneHne KPUTHYECKOH KOHLEHTPALWU MHLEII000pa3oBaHus HOHOTCHHOTO
kosutongHOoTro [TAB.

Kpatkue Teoperuueckune mojokeHus. Konmenrparms [TAB, mocine mocTmkeHHss KOTOPOH B pacTBOpE
cpazy o0Opasyercss MHOro cdepudyeckux MuLeml [apTiam, Ha3pIBaeTCsl KPUTHUECKOW KOHIEHTpaluen
mutemioodpazosanus (KKM). Ecnu 0003HaunTh ANGUIBHYI0 MOJIEKYITY

—0

/1€ «XBOCTHK» — HEMOJISIPHBIN paguKai, a «rojioBay — MOJISIpHas IPyMIa, TOraa MOKHO CXEMaTUYHO MPEICTaBUTh
MEPEeXo/ U3 UCTUHHOTO pacTBOpa K JMO(QMIBHOMY KOJUIOUIHOMY PacTBOpPY, CoAepkaieMy mMunemty I'aptiu (puc.
1).

Puc.1. Munenna laptau

Konnykromerpuueckoe onpenenenne KKM oCHOBaHO Ha M3MEPEHHUU KOHLIEHTPALMOHHOW 3aBUCHUMOCTH
3NEKTPUUECKON MPOBOJUMOCTH PacTBOPOB MOHOTE€HHBIX KoyutonaHbix [TAB. Ilpu konnentpanusx pactsopa [TIAB
Hwke KKM 3aBUCHMOCTH yAETBHOW M MOJSIPHOHN 3JEKTPUYECKUX MPOBOJUMOCTEN COOTBETCTBYIOT aHAJIOTHYHBIM
3aBHCHMOCTSIM JUIsSl pACTBOPOB CPEIHUX IO CHJIE DIIEKTPOJIUTOB, TaK KaK MPOUCXOJUT UX JTUCCOLUALNS, HAIPUMED

NR COONa — NR COO™ + nNa*

(TMOpPONM30M COJH MTPEHEOPETaroT).

O6pasoBanue chepuuIecKuX MHULEIIT

nRCOO + NNa* — (R-C00), + N Na*

MPUBOIUT K YMEHBIIECHHUIO UX IOABMXHOCTEH 110 CPaBHEHMIO C MOJABWKHOCTSAMH OTIENBHBIX HOHOB. Kpome Toro,
3HAYUTENbHAs YacTh NMPOTUBOMOHOB HAXOAWUTCS B IUIOTHOM CJIO€ KOJUTOMIHOW YacCTHIBI MULEIUIBI U, 3HAYUT, HE
YYacTBYIOT B [IEPEHOCE JIEKTPUUYECTBA, YTO 3aMEJIIET POCT IPOBOJMMOCTH PacTBOPA.

3aBUCHMOCTD YJICIBHOM SICKTPHUYECKOW MPOBOIUMOCTH (N) OT KOHIeHTpauuu Koyutougauoro ITAB (c)
npencrasieHa Ha puc. 2. Touka mnepermba, npu KOTOpOH HaOMOJaeTcss 3aMelJIeHHE pPOCcTa YAEIbHOH
POBOJIUMOCTH, cooTBeTCTBYeT KKM.

&
A
]
1
1
]
1
i
]
]
1
1
! -
KKM Cc KKM C
Puc. 2. 3aBucUMOCTB yJI€NBHOM 31EKTpUIECKON Puc. 3. 3aBucUMOCTE MOJISIPHOM 3NEKTPUIECKON
HPOBOJMMOCTH § OT KOHIEHTPALUH KOJUIOMJHOTO  MPOBOAUMOCTU A OT KOHLEHTPALUH KOJUIOMIHOTO
[TIAB I1AB

[Tockonmpky MoOsIpHAst SNEKTpHYECKas MPOBOJIUMOCTS 3aBUCUT OT MOABIKHOCTEH MOHOB, HAXOSIIUXCS B
pacTtBope, 0 Mepe 00pa30BaHWS MHLET M YBEIHMUEHHUS WX Pa3MEpPOB MOJSIPHAS DJEKTPUUYECKas MPOBOAMMOCTH
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pacTBOpa yMEHBIIAaeTCsa. Jro MaJieHue MPOOHKAeTCs A0 TeX IMOop, MOKa He YCTAHOBHTCS IOCTOSHHAS BEIHMYWHA
MIO/IBUYKHOCTEH HOHOB, T. €. IOKA PacTBOP HE MepeiiieT B MULIEIUIIPHOE COCTOSIHHE.

Touka mepernba Ha KpWUBOW 3aBUCUMOCTH MOJISIPHOW 3JIEKTPUYECKOH MpoBoaMMOCTH (A) OT
KOHIIEHTpauu pacTBopa kojutongHoro [TAB (c) coorBerctByeT Benmuunne KKM (puc. 3).

Hpudopsr m peaxtuBbl. 1. Konaykromerp. 2. Konaykromerpuueckas sdeiika ¢ IUTaTHHOBBIMHU
snekTposaMu. 3. MepHble KonObl BMecTHMOCTBIO 50 cM®. 4. Ilumetkm BMmectMocThIO 25 oM. 5. PactBop
HOHOTeHHOro KojutouaHoro ITAB, mampumep, oneara Hatpusi, konueHtpauu 0,02 mons/am3. 6. Pacteop KCl
koHuentpaiuu 0,02 Moutb/amP.

Iopsinoxk BbIMONHEHHA PadoTbl. [IpenBapUTENHHO OMPENesIOT KOHCTaHTY KOHAYKTOMETPHYECKOI
sueliku, ucrnonb3ys pactBopbl KCl xoruentpammu 0,02 momas/mv® u 0,01 mMoms/mv3,monydennsie pa3oasieHueM
HCXOJIHOTO pacTBopa. B sA4eiiKy HAaIMBAIOT CTOJIBKO PacTBOPA, YTOOBI AJIEKTPOABI OBUTH MOJTHOCTBIO TIOTPYKECHBI B
Hero. KoHcTaHTy sYeiiKy BBIYHUCISIOT 10 opMyIie:

K=, (1)
L

rae N — 3Ha4YCHUs yJCTIbHOW 3nekTpuueckoil mpoBomumoctu pactBopa KCl, cooTBeTcTByIOIIEH KOHIICHTpAIMN
MpH TEeMIIepaType OSKCIIEPHMEHTa, B3sTble W3 Tabmumpl 2 IlpumokeHus; L — smekTpudueckas MPOBOAMMOCTH
pactBopa KCl cooTBeTCTBYIOIIICH KOHIICHTPAIMH, U3MEPEHHAs Ha KOHAYKTOMeTpe, CM.

ITocne u3mepenust nmpoBoaumoctd pactBopa KCl sueiiky TImaTeapbHO MPOMBIBAIOT JTUCTHILIMPOBAHHOM
BOJIOM.

N3 wucxomHoro pactBopa HOHOreHHOro KomougHoro IIAB rortoBit & pacTBOpoB, myTeM
TIOCIIEI0BATENBHOTO Pa30aBieHusl BABOE MPEABIIYIIMX PacTBOPOB. [ 3TOro B MepHyro Koj10y Ha 50 cm® BHOCAT
MepHOH mumeTKo 25 cM® MCcXoaHoro pacTsopa KojutougHoro IIAB u goBomar ero o6bem go 50 cm®
JUCTUITMPOBAHHON BOJON. V3 NPUTOTOBIEHHOrO pacTBOpa OTOMparoT 25 cM® pacTBOpa, MEPEHOCAT B MEPHYIO
xonby Ha 50 cm3, noBoaaT Bomoit 06beM 10 50 cM®, a ocTaBIIMiicsS pacTBOP BBUIMBAIOT B KOHIYKTOMETPHYECKYIO
SYEHKYy M H3MEpPSIOT, MPOBOAMMOCTb. TakuM e 00pa3oM TOTOBST OCTaJbHBIE PACTBOPbI M H3MEPSIOT HX
3JIEKTPUYECKHE MPOBOIUMOCTH. Bce pacTBOpPHEI TOTOBST HEMOCPEICTBEHHO IEpell U3MEPEHUEM ATl TOrO, YTOOBI
MIPEAOTBPATUTE IIPOIIECC TUAPOIN3a KoutonaHoro [TAB.

VY AeIbpHYIO 3IEKTPUYECKYI0 IPOBOANMOCTD BBIYUCIISIOT 10 (popmyie

N=K, L,

rae Ko, — cpenHee apudMeTHueckoe 3HaYeHHE KOHCTAHT, moiydeHHbIX st pactBopoB KCl konuentpauuii 0,01 u
0,02 momn/mm3, cM; L — sekTpudeckas poBOIMMOCTh KOJLTOMAHBIX [TAB, nsMepennas Ha konaykromerpe, Cwm.
MOJSIpHYIO 3IIEKTPUYECKYIO TPOBOJUMOCTh BBIYHCIISIIOT TIO (JOpMYyJIE:
P X-1000 (2)
c
r7e ¢ — KOHIIEHTpaImsl pacTBopa kKoutouaaoro [1AB, MOJIb/ M2, Pe3ynbpTaThl BRIYUCICHUH 3alUCHIBAIOT B TAOIHITY
1.

Tabmuna 1
Pe3ynpTaThl KOHIYKTOMETPUYECKUX U3MEPEHUI U BBIYUCIICHUM

Curias, MOJIB/IM® L,CMm N, Cm-em? A, Cm-cm? Momp t

O0padoTKa IKCIIEPUMEHTAJIbHBIX JaHHBIX.

1.Ctposr rpaduxn N= f(C,,;) 1 A= f(c,,;)

2.113 rpaduKOB ONpENeNAIOT KPUTHUECKYI0 KOHLECHTPAIMIO MHIEIUIO00PA30BaHUS HCCIELYeMOTro
kojutonaHoro [TAB.

®opma otuyera. OT4YEeT JODKEH COAEp)KaThb Ha3BaHUE 11 Leldb pabOTHI, KpaTKHE TEOPETHUYECKHE
MOJIOXKEHHUs, OIMMCAHWE XO0Ja PabOoThl, TaONHIly OSKCIEPUMEHTAIBHBIX JAaHHBIX Tpadukud N = f(c,z) 1

A= f(c,,;) (Ha MEUITIMETPOBO} Gymare), BBIBOJL.
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KoHTposbHbIE BONIPOCHI
1. Yro Ha3pIBaeTCS KPUTUYECKOW KOHIEHTpauel MuteiooopazoBanus (KKM)?
2. Or xakux ¢axTopoB 3aBucuT BenrnuuHa KKM?
3. B uem cocToHT CyIHOCTh KOHIYKTOMETPHUYECKOTro MeToia onpeneneHuss KKM?

JIuteparypa
1. [IpakTukyM 1O KOJUTOUAHOM XuMuu: YueObHoe mocodue / [lox pen. M.U. Tenbpman. — CII6.: Jlans, 2005. — 256
c. (YueOuuku amns By30B. CrienanbHas JINTEpaTypa).
2. I'enbpman M.U., Kosanesnu O.B., FOctparoB B.Il. Kommougnas xumus. — CII6.: Jlans, 2008. — 336 c.
(YueOnuku aiist By3oB. CrienuanbHas IUTepaTypa).
3. banesun C. A., Epodees b. B., [Togo6aes H. 1. OcHoBBI (pu3nueckoii ¥ KOUTOMIHOM XuMun. M., 1973.

JlaGopaTopHasi pa6ora 4.
SJIEKTPODOPE3

Henun paGorsl. 1. O3HakomiieHHe C sBIeHHEM siekTpodopesa. 2.0mpeneneHne CKOPOCTH IBHKEHUS
4acTHUIl B 3JEKTpUUecKoM moie. 3.0mpeneneHue 3Haka 3apsiia U BEJIWYMHBI 3JIEKTPOKUHETHYECKOrO IMOTEHIHAaa
301151 OEPIIMHCKOH JIa3ypH.

KpaTkne teopermyeckue moJsoxenusi. 1lpu nermxenun tBepaoit yactuubsl JIDC paspbiBaeTcs Mo Tak
Ha3pIBaEMON IIIOCKOCTH (TpaHMLE) CKOJBKEHHS C 00pa3oBaHUEM 3apsDKCHHOW KOJUIOMIHOW YacTULBl |
mu(Qy3HBIX TPOTHBOMOHOB. BenuumHa 3apsna KOJIOWIOHOM  YacTHLBI  XapaKTEpPHU3YeTCs  BEIMYMHON
QJICKTPOKMHETHUYCCKOTO ITOTCHIIMAJIA. Bce OJICKTPOKUHETUYCCKUEC SBJICHUSA B J]I/IO(bO6HI)IX 301X, a 3TO
3JIEKTPOOCMOC, 3JEeKTpodope3, MOTCHUHAN TEYEHUs, MOTCHLUHA] CEIUMEHTAlMH, ONPEACISIIOTCS BEJIWYMHOW U
3HaKOM £ -nOTeHIMana. Bo MHOrom sTa BeNMYMHA ONpPEAEISET U YCTOMYMBOCTH KOJUIOMIHOTO PacTBopa. JTy

Ype3BhIYAHO BaKHYI0O B MPAKTHYECKOM OTHONICHHWHM BEJMYUHY OIPEACHSIOT OOBIYHO Ha  OCHOBE
3J1eKTPOPOPETUIECKUX N3MEPEHHH.

Ecnn B KOUIOMAHBIM pPAacTBOp OIyCTUTh OJEKTPOABI W HA HHUX CO3JaThb IOCTOSHHYIO Ppa3HOCTb
MOTEHIIHAIOB, TO KOJUIOWIHBIC 4YacTUIBl M JTU(Qy3HbIE MPOTHBOHMOHBI OYAYT IBUTATHCS K MPOTHBOIOIOXKHO
3apSKEHHBIM JJIEKTPOJIAM.

JIBr>KeHMe yacTul AUCIEPCHON (pa3bl OTHOCHTENIBHO JUCIIEPCHOHHOW Cpelbl MO JIEHCTBUEM BHEIIHETO
AIIEKTPUYECKOTO ITOJISl Ha3bIBACTCS AIEKTPOPOPE30M.

Onektpodope3 0OHAPYKUBACTCS HKCIIEPUMEHTAIILHO 110 BBIZICTICHUIO HA OJHOM M3 AJIEKTPOIOB (MJIH OKOJIO
HET0) JUCIIepCHON (ha3bl, a TAKXKE 110 CMEIIEHUIO TPAHULIBI pasjieia «KOJUIOMIHBINA PacTBOP—AUCIIEPCHOHHAS cpeaa
K OZJHOMY M3 DJIEKTPOJOB.

3HaveHue £ -NOoTeHIMaNa (B BOJIbTaX) PACCYMTHIBAETCS M3 U3MEPEHHOH B XOJIE ONBITA CKOPOCTH JIBHIKEHUS

YacCTHUl 110 YPABHCHUIO FeJ‘ILMrOJ'IBLIa-CMOJIyXOBCKOFOZ
4mU
&="712 3002, (1)
&H

Tie 5 ¥ & — BA3KOCTh W JMDJIEKTPUYECKAs NPOHMIIAEMOCTh CPEJbl HA TPAHMIE CKOJNBKEHHsS; F — rpajueHt
HNOTEHIIMANa BHEIIHETO 3JIEKTpUYecKoro moist; H =E/L, 30eck £ — NPUIIOKEHHAsA U3BHE PA3HOCTH INOTEHIIUAIIOB
Ha sneKkTpoax, B, L — paccrosnue mexay snexTpogamu, cM; U — ckopocts anexrpodopesa; 3002 — nepeBoaHoi
MHOKHMTEIb JUIS BBIYMCIIEHUS & -TIOTEHIIMAA B BOJIbTAX.

3HaueHus ;; M &, NMOJACTaBIseMble B ypaBHeHHe IenbMronbua-CMOMyXoBCKOTO, OepyTcs OOBIYHO I
JICTIEPCHOHHON cpelibl. [Ipr 3TOM, KOHEYHO, JOMYCKaeTcss HEKOTOpas ONIMOKa, TaK Kak Oyiarogapsi MOBBIIICHHON
KOHIIEHTPALMK HOHOB 3HAYEHUS ;, U & B JIBONHOM DJIEKTPUYECKOM CIIOE MHBIE, YEM JUISL IUCTIEPCHOHHON CPEIbI.
Jlnist BOJIBI pH KOMHATHOM TEMIIEpaType MOXHO € JI0CTaTOYHOM TOYHOCTBIO MPHHATH, uT0 & = 81, 5 = 0,01 IL
DT 3HAYEHHUS UCTIONB3YIOTCSA NIPU pacyeTe MOTEeHIIMaNa B JaHHOH padoTe.

CkopocTb 371eKTpodopesa ONnpesesIsioT, UCTIONIb3Ysl METOA NiepeiBUratoienics: rpanuibl. OH 3aKI0YaeTcs
B TOM, YTO OKPANICHHBIH KOJUIOMIHBIN PAaCTBOP MOMEIIAIOT B 3JEKTPOQOPETHUECKYIO SUCHKY, CBEPXY HAIMBAIOT
OOKOBYIO )KHJIKOCTh W HAOJIOJAIOT 32 CKOPOCTHIO MEPEMEIEHHS TPAHULIBI pa3zielia «301b—00KO0Bast JKUAKOCTEY MO/
NeWCTBUEM MPUIIOKEHHOH K 3JIEKTpoAaM pa3HOCTH MoTeHIuanoB (£). B oqHOM KoieHe sueiiku rpaHuLa paszaena
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MMOTHUMAETCsI, TaK KaK KOJUIOWIHBIE YaCTHUIBI TEepeXOoAsIT B OOKOBYIO JKHIKOCTb, B JIPYIOM — OIyCKaeTcs,
MTOCKOJIbKY KOJUIOMIHBIC YaCTHUIIBI IBUKYTCS BrIIyObh KOJUIOHMJHOTO PAaCTBOpA.

BokoBas xxuakocTh HEOOXOaMMA JIJIsl CO37aHUs TPaHullbl pasznena. [Ipu BeiOope OOKOBOH MKHUAKOCTH K HEH
MIPEIBSABISIOT CIEAYIONe TPeOOBaHMUS.

1. bokoBas XUAKOCTH HE JOIDKHA COEPIKATh KOATYJIUPYIONUX HOHOB M TI0 CBOEMY COCTaBY JOJDKHA OBITH
OJIM3Ka K JTUCIICPCUOHHON cpejie 30JIs1, HHAUe MPU MEPEX0e YaCTHIl 30JiI B OOKOBYIO JKHIKOCTh OYJIET MEHSATHCS
TONKHA AU(PY3HOTO CIIOS U, CIIEAOBATENBHO, & -IOTEHIHAIL.

2.JInst monmy4yeHus YeTKON TPaHUIIBI pa3iena HeoOX0AUMO, YTOOBI ANIEKTPHUYECcKast MPOBOAMMOCTE OOKOBOIT
KHUIKOCTH Oblla paBHa WJIM HEMHOro OOJblle 3JCKTPUUECKOW MNPOBOAMMOCTH 30Js. BrImonHeHHe 3TOTro
TpeOOBaHUSI B@KHO €LIE M IOTOMY, 4YTO OOJerdaer pacdersl, TaKk Kak [aJcHHe [OTeHIMaga B
aseKTpodopeTHdecKoil TpyOke OyneT MPOMCXOAUTh PAaBHOMEPHO M IPaJUEHT MOTEHIMajla Kak B 30J€, TaK U B
OOKOBOH KHIKOCTH OyIeT UMETh OMHAKOBOE MOCTOsIHHOE 3HaYeHre. Hanmydinelr 60KOBOM KUIKOCTBIO SBISIETCS
JHCIIEPCHOHHAsI cpeia u3ydaeMoro 30isl. Ee MOYKHO BBLACIHMTH M3 MOPIHH 301151 C TIOMOUIBIO YIbTpaduIbTpaLuy,
LEHTPU(YTUPOBaHUS WIN 3aMOPAKUBAHUSL.

B HeckonbKo yHpoOUIEHHOM Cilydae MOXKHO HMPUTOTOBHTH MOJEIBHYIO OOKOBYIO KHIIKOCTh, OCHOBBIBASCh
Ha YCIIOBHSIX MTOJTYYCHHUS HCCIIEyEMOTO 30JI51.

Ipubopst u peaxktuBbl. 1. Onekrpodopernyeckas suerika. 2. VICTOYHMK TOCTOSHHOTO TOKa
(manpsoxenus) 10 300 B. 3. Kon6sr Ha 200 cm® — 6 wr. 4.umuaap na 150 cm®. 5. Crakanst Ha 50 cm® — 2 mr. 6.
[Munetku riasueie — 2 wr. 7. 20%-ubiii pactBop Ki[Fe(CN)e]. 8. Hacwimennsiii Ha xonone pactBop FeCls. 9.
JuctuinpoBanHast BOJA.

IMopsinok BbINOJIHEHHUsI PadOThI.

BHUMAHHUE! Ha sueiiky momaercs BbicOKOe HampsbkeHHe! Bo n30exaHue MOpakeHUs TOKOM BCe
MOJITOTOBUTEJIHHBIE M PETYIMPOBOYHBIE OTEPAllUU HA SYEHKE TPOBOAAT TOJIBKO NPU OMKIIOUEHHOM HANPANCEHUU.
To e xacaerca pa30OpPKH SYEHKH I MBITBA. 3alpemiaeTcsl KacaTbCs OTOJIEHHBIX YacTed JJIEKTPOJIOB,
COIIPUKACATh UX, & TAKKE YKJIaIbIBAaTh JIEKTPOIbI BHE H30JIMPOBAHHBIX THE3].

Ilpucomosnenue sons beprunckoli aazypu. bepnunckyto nasyps (rekcaumanodeppar (I1) sxemesa (111))
MOJTYYal0T B pe3yJIbTaTe XUMUIECKOI peakuuu:

3K4[Fe(CN)g] + 4FeCls = Fes[Fe(CN)s]s| + 12KCI.

st Toro uTo0bI OEPIMHCKYIO JIa3yph MOIYYUTh HE B BUJIE OCaJ/IKa, TAaK KaK OHA HE pacTBOpMMA B BOJIE, a B
KOJUIOMJHOM COCTOSIHHH, MCXOJHBIC KOMIIOHEHTHI HEOOXOAMMO B3SITh B HEIKBHUBAJICHTHBIX KOJIMYECTBAX.
BemecTBo, B31TOC B M30BITKE, OyeT 00Pa30BhIBATH JIBOMHOMN 3JICKTPUYCCKHUI CIIOH MHIIC/UIBI U ONPEACIIATh 3HAK
3apsiaa KOJUIOMIHOM YaCTHIIBL.

Heobxomumo coOnrogaTe MOPSAAOK B CMENIMBAHWH PACTBOPOB HCXOAHBIX BEIIECTB: K pa30aBICHHOMY
pacTBOpY BEIIECTBAa, KOTOpOe OyaeT B M30BITKE, MO KalUiiM MPH MHTEHCUBHOM IMEPEMEIIMBAHUU J00aBIISICTCS
pPacTBOp BelecTBa, KOTOPOE OYAET B HEAOCTATKE.

1. Ilonyuenue 3015 OepAUHCKOU 1A3YPU C OMPUYATNETLHO 3APANCEHHBIMU KOLIOUOHLIMU yacmuyamu. B 3
KOJIOBI HAMMBAIOT 10 150 ¢cM® TUCTHILIMPOBAHHON BOIBI M B KaXKIYIO J0OABIAIOT COOTBETCTBEHHO 8, 9, 10 Kanens
20%-noro pactBopa Kis[Fe(CN)e]. 3arem mnpu HHTEHCHBHOM IEPEMEIIMBAHUK BO BCE TPU KOJIOBI TIIA3HOM
MUTIETKOM BAMBAIOT Mo | Karuie HachleHHOro Ha xonogae pactBopa FeCls. IMomydarot 3016 GeparHCKOM Ta3ypH,
cradbunusupoBantblii Ks[Fe(CN)s], Muriemia KOTOporo uMeeT BHI:

{m[Fes[Fe(CN)eJs] - N [Fe(CN)4]* - (4n — x)K*} -XK*.

2. Iomydenue 3011 OEPIUHCKOM Ja3ypH C MOJOKHUTENBHO 3apsDKEHHBIMU KOJUIOMIHBIMHU YacTuliamu. B 3
KoNIObI HaMBarOT 10 150 cM® AMCTUILIMPOBAHHOW BOIBI M B KakIylo n00aBisior 1o 1 kare pactsopa FeCls.
3areM npU WHTEHCHBHOM NEPEMENIMBAHWH B KaXIyl0 KOOy TJIAa3HOM MUMETKOW BAMBAIOT mo 1, 2, 3 kamim
pactBopa Ka[Fe(CN)e]. IMomywaror 3016 OepnuHCKO#N na3ypu, crabunmsnpoBanublii FeCls, Muiemma KoToporo
MeEET BUJL:
{m[FesFe(CN)g]s] - N Fe** - (3n—x)CI }* - xCI~.
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[lomyuennsle 307M ocTaBiAlOT Ha 5-10 MMH W B TEUeHHWE 3TOTO BPEMEHH IPOBEPSIOT 3HAK 3apsiaa
KOJIJIOWIHOW YacTHLBI ¢ MOMOLIbI0 (puiabTpoBanbHOW Oymaru. Jlnst manpHeimed paOoThl MUCTIONB3YIOT OIWH U3
30J1eH M0 YKa3aHUIO MPEo1aBaTesl.

[Noxroroska nmpubopa k padore. OMyCTHB 3aKUMBbI, CHUMAIOT U TPOMBIBAIOT CTEKJISTHHBIE YacTH Mprudopa
JHUCTUIITMPOBAHHON BOJIOMH.

[OTOBAT GOKOBYIO KHIAKOCTb, [ 5TOTO HAIMBAIOT B K06y 100 cM® IMCTHIIIMPOBAHHOI BOIBI, 10OABISIOT
10 xamens 0,1 mons/mm® pacteopa KCl, comepkumoe TIAaTeNbHO MEPEMEINMBAIOT. 3aIUBAKOT OOKOBYIO KUIKOCTh
JIO0 TIOJIOBHHBI KOJIEH TPeXKOJeHHOH saediku 1 (puc. 1) W ycTaHaBNHMBAIOT SYEHKY BEPTHKAIBHO HA OCHOBAHHUH
LITaTHBA, CJIETKa 3a)KaB €e CpeJHee KOJICHO B BUHTOBOM 3aXMMeE (SUeiKa JOKHA UMETh BO3MOXKHOCTH CKOJIB3UTh
B 3axkuMe). BcTaBnsioT snektpoabl 4 B KpaiiHHMe KoieHa siueiiku 1. BemomorarenbHbld cocyn 2 W MUMETKY
3aIMOIHAIOT UCCIIETyeMBIM 30JIeM 0e3 My3bIpeil W YCTaHaBIMBAIOT €ro C 3aKPhITHIM 32)KIMMOM 5 Ha IITaTHBE TakK,
9TOOBI HOCHK NMUIETKU 3 pacrojiarajics o OCH THE3a U He JOXOAMJI 10 ero AHa Ha 3-5 MM. OCTOPOKHO OTKPBIBas
32KHM 5, BBOAST 30JIb B SUCHKY TaK, YTOOBI CKOPOCTH MOABEMa KUAKOCTH B KolleHax coctasisuia 0,2-0,3 mm/c.
Korga snektpoasl 4 okaXkyTcsl MOTPYKEHHBIMU B JKUJKOCTh Ha 5-7 MM, 3aKHM 3aKpBIBAIOT. 3 KpallHUX KOJIEHAaX
TP 3TOM JTOJKHA OBITh YeTKas TPaHUIa MEeXKIY 30JIeM U OOKOBOH KHUIKOCTHIO. [locie 3Toro BKIFOYaloT MCTOYHUK
MUTaHMs ¥ TOJAI0T Ha 3eKkTpoisl 4 Hanpspkenue 100-300 B o ykazanutio mpernoiaBaTes.

Puc. 1. IIpu6Gop mist HabmoeHMs AIeKTpodopesa

Buinonnenue onvima. OnpeneneHue JIIEKTPOKUHETHYECKOTO TMOTEHIMANA 30Ji51  PacCMaTpPUBAEMbIM
METOJIOM OCHOBAHO Ha OIPEIEIICHNN CKOPOCTHU TIepEeMEIECHHUS TPAHHIIBI 307151 TI0] BIUSHUEM DJIEKTPUIECKOTO OIS,
[MognepxuBasi HaPsDKEHUE HA AJIEKTPOJAX Ha MOCTOSHHO 3aJJaHHOM YPOBHE, 4epe3 Kakable 5 MUH B TEUCHHUE
ToJTydaca 3amucChIBalOT MOJIOKEHUE TPAHUIIBI 30JI1 B KAXKIOM U3 KpailHUX KOJIeH. JlaHHbIe HAOIIOCHII 3aHOCAT B
tabmuiyy 1. HaOmogaroT mosiBIeHHe MMy3bIphKOB BOAOPOJA HAa OJHOM W3 3JIEKTPOJOB. 3aKOHYMB HAOIIOJIEHUS,
BBIKJTIOYAIOT UCTOYHHK IMUTAHUS U OTKIIFOYAIOT OT HETO AJIEKTPOJIBL.

Tadmuua 1
DKCTepUMeHTabHbBIE TaHHBIC IIEKTPO(DOPETHIESCKUX H3MEPEHUI
E=..B; L=....cm
Ne T aun IMosoxkeHue rPaHuIbl B IPABOM T[Mono)xeHre TPaHHUIILL B JIEBOM KOJIEHE,
’ KOJIEHE, CM cM

1 5
2 10
3 15
4 20
5 25
6 30

ITo maHHBIM TAOJIUIIBI CTPOAT rpauK B KOOPAWHATAX MEPEMEIICHUs IPaHuIbl N — Bpems sl MpaBoro u
JeBOro KojeHa. J{ist pacuera BeaMYuHbl X -IIOTEHIIMAIA UCTIONB3YIOT JIMHEHHBIN yuacToK rpaduka

_ AhglL | 2
reg,E
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e , = 0,001 IMa-c — Ba3kocTh BOAbI, Ah — B3ATOE C TMHEHHON YacTH rpaduKa CMEIEHUE TPAHMUIIBI 307151 38 BPEMS

T,cM; € — MDIIEKTPUYECKAs NPOHUIaeMOCTh Boaibl, ipu 20°C & —80,1; &, — sneKkTpuyecKas NOCTOsHHAs, &, =

8,85-102 ¢/m; E — pa3sHOCTb MOTEHIMAIOB Ha 3JIEKTpojax, B; L — paccTosHue Mexy S1eKTpoJaMH, H3MEPEHHOE
BJIOJIb KOJICH H YT SIYCHKH, CM.
IMocie moacTaHOBKH MOCTOSHHBIX BEIMYMH M TIEPEBOJHBIX MHOKUTEIICH ypaBHEHUE YIIPOIIACTCS:

- 0,001-Ah-107%-L-107 .
60-7-E-80,1-885-10"

£=235 AnL 3)
£

rae 60 — MHOMKHTENb IS TIEPEBOIA MUHYT B ceKyHbl; 1072 — MHOMKHTEND 11 TIepeBoa Ah, L u3 cantumeTpos B
METPBHI.

B oxoHuaTenbHOM ypaBHEHUH Ah , L monacTaBisitoTcs B caHTUMeETpax, T — B MUHYTax; Ah/7 — ckopocTb
MEePEMEIICHHSI TPAHUIIBI 30JIs1, CM/MUH.

PaccuutsiBator f -[IOTEHIMAJ 10 IAAHHBIM CKOPOCTH ABWMKCHHS IUIOCKOCTH CKOJBKEHHS B IIPABOM H

neBoM KoneHax. I1o pesynbTatam HAGIONEHHIT H PACYETOB JENAIOT BBIBOJ O BETMUMHE U 3HAKE & -TIOTEHIMATIA.
®opma otuera. OTUET JOKEH COJCPKATh Ha3BaHWE paOOTHI, OMHMCAHHE €€ IIeTH, KPaTKHi KOHCIIEKT

TEOPETUYECKON YacTH, KPaTKyl0 METOJUKY IIPOBEJCHUS OIbITa, CXEMaTHYeCKUH PHUCYHOK MpuOOpa mis

HaOJIIOJIEHUs CKOPOCTH 3JIEKTPO(OpPE3a, 3aMOIHEHHYIO Ta0IHILy, TPAQUKH, BBIYUCIEHHE & -IOTEHIIMAIA, BBIBOIBL.

KoHTpo/IbHbIE BONPOCHI
1. UYro Ha3biBaeTcs diekTpodopesom?
2. Crpoenue mMuIe/T OepanHCKO# Ta3ypH, cradbunnsupoBaHubix FeCls u Ka[Fe(CN)g].
3. Kak paccuuTtarh BeIHYHMHY OJICKTPOKHHETHYECKOTO IOTCHIMANAa HA OCHOBE JIEKTPO(OPETHICCKHX
HM3MepeHuii?

Jluteparypa
1. [IpakTuky™m 1o KoJuTouAHOM xuMuun: Yuebnoe nmocodue / [lox pen. M.U. I'enbpman. — CII6.: Jlans, 2005. — 256
c. (YuebHukH 11g By30B. CrienaibHast TUTEPATYPA).
2. T'emspman M.U., Kosanesuu O.B., FOctpatoB B.II. Komnouwmnas xumwus. — CII6.: Jlame, 2008. — 336 c.
(YueOnuku 1iist By30oB. CrienuasnbHas JINTeparypa).
3. banesun C. A., Epodees b. B., [Tonobaes H. Y. OcHoBBI puznyeckoii u KoutoniHoH xumun. M., 1973.
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TecTbl K py0ekHOIi aTTeCTAMOHHOM KOHTPOJIBLHOM padoTe Mo TUCHUILIMHE
«KossionugHo-1ucnIepcHbIE COCTOSTHUA B IPHpoe» (00pa3ubl)

TECTbBI U 3AJTIAUYHN
nepBoii py0exkHOii aTTeCTAHOHHON MIUCHMEHHOH KOHTPOJILHOMH padoThl

Tema «IloBepXHOCTHbBIE ABJIEHUS)
[To xakomy mpu3HAKy KJIACCU(MUIUPYIOT JMCIICPCHBIC CHCTEMbI HA YJIBTPAIUCICPCHBIC, MUKPOTCTCPOTCHHBIC U
rpy0oanCIIepCHBIE:
10 CTENEeHH TUCTIEPCHOCTH;
10 arperaTHOMY COCTOSTHHIO TUCTICPCHOM (ha3bl M JUCTIEPCUOHHON CPEIbI;
0 B3aMMOJICHCTBHIO TUCTICPCHOM (ha3bl U JUCTICPCHOHHON CPEIIbl;
10 B3aUMOJCHCTBHIO YaCTHI] TUCIIEPCHOM (pa3n

[To kakoMy IpU3HAKY KITACCU(PHUIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha THOPHUIIBHBIE U THO(OOHBIE:
IO CTENEHH JTUCTIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO AUCHEPCHOH (ha3bl U TUCTIEPCHOHHON CPEeabl;

M0 B3aWMOJICHCTBUIO TUCTIEPCHON (ha3bl U TUCTIEPCUOHHON CPEJIbI;

IO B3aMMOJICHCTBHIO YaCTHI] AUCTIEPCHON (paz3bl

[o xakoMy IpU3HAKY KIACCH(PHUIUPYIOT JUCIICPCHBIE CUCTEMBI Ha CBOOOTHO- U CBSI3HOAMCIIEPCHBIE:
10 CTETIEHU JUCIIEPCHOCTH;

10 arperaTHOMY COCTOSIHUIO AUCHEPCHOH (ha3bl U TUCTIEPCHOHHON CPeabl;

M0 B3aUMOJICHCTBUIO TUCTIEPCHON (ha3bl U TUCTIEPCUOHHON CPEJIbI;

M0 B3aUMOJICHCTBUIO YaCTHUI] JUCTIEPCHOM (a3bl

Kakoii pazMep HMEIOT YacTULbI B MUKPOT€TEPOreHHBIX CHCTEMAX?
107 - 10° m:

10% - 10° m:

10°-107 m;

10°

KOJ'IJ'IOI/IILHBIC PacTBOPHI OTIIMHYAKOTCA OT MCTUHHBIX CJICAYROIINMU 0COOEHHOCTSIMU: a) oueHb ci1abo BBIPA’KCHbI
KOJUIMTaTUBHBIE CBONCTBa, 0)  3HAYMTENBHO BBIIIE CKOPOCTh AM(Py3un pacTBOPEHHOTO BEIISCTBA; B)
PACTBOPEHHOE BEILECTBO Pa3apo0JICHO JI0 MOJIEKY)I (MOHOB); T') YaCTHIIbI KOJUIOMIHO-PACTBOPSHHOI'O BEIECTBA
CIIOCOOHBI MPOHUKATL YCPE3 YIbTPATOHKOIIOPHUCTHIC M€M6paHLI; ,I[) SIBJIAIOTCA  ONTUYCCKU HCOAHOPOAHBIMU
(paCCGI/IBaIOH_II/IMI/I CBeT) CpcaaMu; e) BCC KOJUIOMAHBIC PACTBOPLI ABJIAKOTCS TECPMOANHAMUYCCKHU H€YCTOI>’I‘{I/IBBIMI/I
HepaBHOBeCHLIMI/I CUCTCMaAMMU. KaKI/Ie yTBep)KI[eHI/IH ABIIAKOTCA HpaBI/IHBHBIMI/I?

1) BI'B;

2) AL

3) BI'A;

4) AT

KossonaHeie pacTBOpHI SBISIOTCS TPOMEXKYTOYHBIMHU (IIEPEXOIHBIMU) MEXAY UCTUHHO TOMOTEHHBIMUA U UCTHHHO
TeTePOreHHBIMH CHCTEMaMH, TaK KaK COYETaroT B ce0¢ MPU3HAKU TeX W APYIHX: a) YaCTHIBI JUCIEPCHON (a3bl
Yy4YacTBYIOT B TEIUIOBOM (OpOYHOBCKOM) JBHXXEHUH; 0) KOJUIOMIHBIE PAacTBOPHI OOHAPYKMBAIOT KOJUTUTATHBHBIE
CBOWCTBa; B) 4YacTUIBl KOJUIOWAHO-PACTBOPEHHOTO BEILECTBA SBIAIOTCS (DAa30BBIMH YaCTHUIIAMH, HMEIOT
MOBEPXHOCTh pasjielia ¢ OKPYXKAIOIIEH Cpelloif; I') TePMOJINHAMUYECKHAE CBOWCTBA KOJUIOMIHO-TUCIIEPCHOM (a3bl
(XMMUYecKHil TIOTeHIHMaJ, JaBJieHHe HACHIIIEHHOTO Tapa, PacTBOPMMOCTb H Jp.) 3aBUCAT OT pa3Mepa HYacTHIl.
Kaxue u3 nepednciieHHbIX MPU3HAKOB OTIMYAIOT KOJUIOMAHBIE paCTBOPBI OT UICTUHHO FE€TEPOrEHHBIX CUCTEM?

1) ABT;

2) AT

3) ABT;

4) BI
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Tema: «IeKTpHYECKHE CBOMCTBA TUCIIEPCHBIX CHCTEM
3omp  Agl momyuen BzaumopeirictBueM AgNO:; u Kl npum  wu3deitke Kl.  Kakoit won Oyner
MOTEHIIUATIOOTPEACISIONTUM ?
Ag*;
I~
K*;
NOsf.

[lpu monydeHun sMyabcuil Thma "Macio B BOJe" B KadeCTBE CTaOWMIHM3aTOPOB HUCIOIL30BAHBI THIPOXIIOPHU]
noneunnamMmmMoHus .KakoB 3Hak 3apsia Kanenib?

TOJIOKUTEIBHBIN;

OTpULIATENbHBIN;

HET 3apsa.

K kaxomy anexTpoay OyayT mepemMemaThCcsi MaKpOMOJIEKYJIb OelTka B KUCIIOH cpene?
K KaTofy;

K aHOZY;

He OyAyT mepeMeraThCsl.

[lpu cuHTE3e nNarekca MOJIMCTHPOJAa B KadeCTBE CTAOMIM3aTOpa WCIIONB30BAIN AOACHUICYIb(AT HATPHS
C12H2s0S03Na. Kakoit noH OyaeT moTeHIIHAIOTPEAETISIONIIM?

Na*;

C12H250;

C12H2508037.

I'unpozons cymbduaa wmemmbeska (II) momyuen mnpomyckaHmeM U30BITKA CEpOBOIOpOJA 4Yepe3 pPacTBOP
MBIIIBIKOBUCTON KUCIOTHL: 2 H3ASOs + 3 HaS = AsS,S3 + 6 H2O. 3apsin wactui Oyaer

MOJIOKUTENbHBIH (BCIeACTBHE ancopOumu nonos H*);

OTpHIIATENBHBIH (BCIIeACTBIE aacopounu nonoB HSY);

3apsj OTCYTCTBYET.

I'uaposzons xsopuna skenesa (III) momyuen rumponusom FeCls npu kunsyenwn pactBopa: FeCls + 3 H:O —
Fe(OH); + 3 HCIl. B pesynprate obOpasyercs MHIEIIa, CTPOCHHE KOTOPOH MOKHO BBIPa3HTh (hopMysIoit
{m[Fe(OH);] nFeO+ (n-x)ClI'} XxCI. VYkaxuTe COCTaBISAIOIMIME YacTH MHIEUIBL 1)AApO MHIEUIB; 2)
MOTEHIMATONPEICISIIONINE HOHBI, 3) MPOTUBOMOHBI OT YACTHI[BI JIO TPAHUIIBI CKOJBXCHUS; 4) MPOTUBOUOHBI
mddysnoit wactu 1DC. a) m[Fe(OH)s]; 6) XCI; B) (n-X)CI" r) nFeO™ . YkaxuTe npaBusIbHbIC BAPUAHTHI OTBETA!
16; 2a; 3r; 4B

la; 2r; 3B; 40

Ir; 2a 3B 46

I'unposons noguna cepedpa nosyuer mo peakuun: AGNOs+ Kl = Agl + KNOs B mpucytcrBun n3ositka AgNO3 .
VYkaxuTe NpaBUIbHYIO (POPMYITY MHULIEIIIBI 30715

{m[Agl] nAg* (n - X)NOs} * - X NOs-

{m[Agl] nI~ (n - x)K*}* xK*

{m[Agl] n NOs7(n - Xx)Ag+ }* - XAg*

JucnepcHoCTh SBIISETCS OCHOBHON XapaKTEPUCTUKON IUCIIEPCHON CUCTEMBI U MEPOI:
IIPO3PAYHOCTH BEILIECTBA;

Pa3apoOIeHHOCTH BEILECTBA,;

MYTHOCTH CHCTEMBI;

ciunanus Qa3 CUCTEMBI

XapaKTepUCTUKOW CTEIICHU Pa3IpO0JIEHHOCTH BEIIECTBA CIYKUT BEJIMIMHA
MOBEPXHOCTHOM SHEPTUH;
SHTPOIUU CUCTEMBI;

28



CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Kownrekcr opraunsartmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 29 u3 58
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

YAEIbHON NOBEPXHOCTH;

CBSI3aHHOM SHEPTUH CHCTEMBI

Pasmepbl yacTull KOIIOUAHO-AUCIEPCHBIX CHCTEM (3071eH)
103 —10° m;

104 -107 m;

menee 107° m;

107 -10°wm

CBoiicTBa KOJUTOUHBIX CHCTEM:

HEMPO3pavHbIe, OTPAKAIOT CBET;

MPO3pavyHbIe, HeoMalleCIUPYIOIIHE;

CTaperoT BO BPEMEHH;

Mpo3payHbIe ONAICCIUPYIOIINE — PACCEHBAIOT CBET, JAl0T KOHYC THHIANS;
YCTOMUYMBBIE KHHETHYECKHY;

reTepPOreHHbIC

Ienbl, ra30BbIe AIMYIBLCHH TIO arPETaTHOMY COCTOSIHUIO (ha3 CHCTEMbI OTHOCSTCS K THITY:
K/T;

1/T;

I/K;

KK,

T/T

[ToBepXHOCTHO-aKTUBHBIMHU BEIIECTBAMH HA3bIBAIOT BEIIECTBA, PACTBOPEHHIE KOTOPHIX BHI3HIBAET
MTOBBIIIIEHUE TOBEPXHOCTHOTO HATSKEHUS KUIKOCTEH;

KOaryJsiluio 30J€H;

yBeIMUEHHE TIOBEPXHOCTH pazzena das;

MTOHIKEHHUE TTOBEPXHOCTHOT'O HATSKEHUS Ha TpaHuIle paszena ¢a3

VY aninHeHNe MOJIEKYIIbI TOBEPXHOCTHO-aKTUBHOTO BEIIECTBA Ha oHy rpymiy — CHo-
YMEHBIIIaeT MOBEPXHOCTHYIO aKTUBHOCTH B 10 pas;

HE BJIMSET Ha IOBEPXHOCTHOE HATSKEHUE CUCTEMBI;

YBEJIMYMBAET MOBEPXHOCTHYIO aKTUBHOCTH B 3-3,5 paza;

YBEJIMYHBACT IIOBEPXHOCTHYIO aKTUBHOCTH B 5 pa3

KavecrBennoe npaBuio Pebunaepa; uem 6oblie pa3HOCTh NOISIPHOCTEN (a3, TeMm;
ciabee MOBEPXHOCTHOE HATSHKEHUE Ha TPaHUIIC UX pasjiena;

OoubIle yeNTbHAS TIOBEPXHOCTH pasena (as;

CHIIbHEE TIOBEPXHOCTHOE HATSHKEHHE Ha TPAHUIIE UX pa3Jiena;

cuIIbHEe pacciioeHue (a3 AUCIEepCHOI CHCTEMBI

[ToBepxHOCTHOE HATSDKEHUE KUAKOCTEH C YBEIMUEHUEM TEMIIEPATyPhl
HE U3MEHSIETCH;

YBEJINYNBAETCS

OCTaeTCs MOCTOSHHBIM;

YMEHbBIIAETCS

JlexapcTBeHHBIE AIMYIIBCHH, MOJIOKO TIO arperaTHOMY COCTOSIHUIO (ha3 CUCTEMBI OTHOCSATCS K THITY:
KK

/%

K/T

r/'T

Cucrembl, B KOTOPBIX CHIIBHO BBIPa)KEHO B3aMMOICHCTBUE YACTHII JUCTIEPCHOMN (ha3bl C PaCTBOPUTEIIEM
Ha3bIBAIOTCS
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nHIud GepeHTHEIMI
TUIPOPOOHBIMH
TMOQWIEHBIMU
CBSI3HO-ANCTIEPCHBIMH

Kputnueckas konrentparums muneiooopasoanus (KKM) skcriepuMeHTaIBHO ONPEASIsIeTCs M0 U3YICHUIO
3aBUCUMOCTH

MTOBEPXHOCTHOTO HATSDKEHUS OT KoHIeHTpanmu [TAB

MOBEPXHOCTHOT'O HATSDKEHUS OT TEMIIEePaTyphl

koHneHTparuu [TAB oT yaensHOM moBepxHOCTH pa3zaena (a3

koHneHTparun [IAB ot Temnepatypst

YkakuTe MpaBUIbHOE ypaBHEHHE, CBA3BIBAOIICE TOBEPXHOCTHOE HATSDKECHUE O CO CBOOOHOMN MOBEPXHOCTHOMN
sHeprueii ['m66ca G:

a)G:z

S
6) G, =S
8) G=0o+S
rnG=0-S
n G=03

Kaxkoe BeriecTBo cieayer 100aBUTh K BOJIE, YTOOBI TOBEPXHOCTHOE HATSDKCHUE MOTYYCHHOTO PACTBOPA OKA3aI0Ch
00JIbIIIE, YeM Y BOJIBI?

COJIH YKMPHBIX KUCIIOT

MOBEPXHOCTHO-UHAKTHBHOE

MHOTOATOMHBIE CITUPTHI

MOBEPXHOCTHO-HEAKTHBHOE

MOBEPXHOCTHO-aKTHBHOE

BemiecTBa ¢ KakuM cTpoeHHEM MOJIEKYJ Oy yT 00Ja/1aTh MOBEPXHOCTHO-AKTUBHBIMU CBOMCTBaMH?
THIPOPITBHEIE

oneoUIIbHbIC

TQUIbHBIE

rusipodoOHbIe

CHMMETPUYHBIE

B kakux kKoopAaMHATaX CTPOUTCS N30TepMa MOBEPXHOCTHOTO HATSKEHHS PacTBOPOB?

a) | —o
o)V —-T
B)O'—C
r)p—V
np-T

[To xakoMy YpaBHEHHIO DPACCUYUTHIBACTCS IIOBEPXHOCTHOE HATSIKEHWE PAacTBOpPA ¢, METOJIOM HAWOOIbIIEro
J@BJICHUs 1y3bIPbKOB 110 Pebunnepy? (o, — MOBEPXHOCTHOC HATSIKCHHE PAacTBOpUTENs, h U h, — pasHOCTH

YPOBHEH MaHOMETPUUECKOH KUIKOCTH B CIIy4ae pacTBOPUTENS U PaCTBOP)

a)  __h
" O-Ohx

0) =O'oho
“ h

X
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B) Gx — G[)hx
ho
F) O-x = GOhOhx
n) o, = h,
oMy

3akonuwnte onpezeeHue: «[[0BepXHOCTHAS aKTHBHOCTD MPEICTABIISIECT COO0 MPOU3BOIHYIO MOBEPXHOCTHOTO
HATSHKEHHSI PacTBOPA IO .....»

KOHIICHTPAIHH

Mmacce

JIaBJICHUIO

TemIepaType

00BEMY

3akonunte onpeneneHue: «CooTHOUICHNE THAPOGUILHOCTH MOSAPHON ¥ THAPOPOOHOCTH HETIONSPHOW TPYI B
MOJIEKYJIe TOBEPXHOCTHO-aKTUBHOTO BEILIECTBA HA3BIBACTCS €TO .....»

TEKyUYECThIO

TUAPOQUIBHO-TUTTO(PIITEHBIM OallaHCOM

[IOBEPXHOCTHOM aKTUBHOCTBHIO

MIOBEPXHOCTHBIM HATSDKEHHEM

TU(PUITEHOCTHIO

BcraBbre nponymienHoe cioBo: «Hem oonbiie uncio ['JIb (ruapodunbHo-TunoduisHOro 6ajiaHca 1o mKajie
I'pudduna), TeM MOBEPXHOCTHO-aKTUBHOE BEIIECTBO OOIIEE ....... »

ruIpoPoOHO

THIPOPHILHO

BcraBbTe nporymieHHoe cioBo: «Yem mensbie uncio ['JIb (ruapodunsHo-munoduisHoOro 6anaHca 1o mkasie
I'pudduna), TeM NOBEPXHOCTHO-aKTHBHOE BEIIECTBO OOJIEE ...»

rUApOQUIBLHO

runpodoOHO

Yxaxute uucio ['JIb nyis naubdonee ruapodunsaoro [1AB:
18

3

8

12

Yxkaxute uucio ['JIb myis naubdonee ruapododHoro [TAB:
8

18

3

12

3akoHunTe hopmyaupoBKy npasuia [roxno — Tpaybe: «C yBenndeHrneM yrieBogopoIHOTO paauKaia B PALY
annaTHIecKuX KapOOHOBBIX KHCIOT Ha rpymiry —CHo— WX MOBEPXHOCTHASI aKTUBHOCTh YBEJIMYHBACTCS . ..»
Ha 3,2

B 2,3 pa3a

B 32 paza

B 3,2 paza

B 0,32 paza

Kaxoe ctpoenne nmeror muuemisl ['apTin B MunemsipasIx pactBopax [TAB?
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TpyOUaroe
JICHTOYHOE
MIACTHHYATOE
MAJOYKOBHTHOE
chepudeckoe

3akoHunTe onpeneneHue: «KoHIeHTpUpOBaHHE BEIeCTBA Ha TIOBEPXHOCTH pasJienia )a3 Ha3bIBaeTCs ...... »
abcopOmueit

aacopOueit

necopOiueit

SKCTpaKIuei

HWHBEpCUEH

Kaxum termnoBbM 3¢ (hekToM conpoBoKAaeTCS aacopOIus?
TeTI0BO# 3(h(PeKT OTCYyTCTBYET

TEIJI0Ta BBIACIACTCA

TETIOTa MOTJIOIIAETCS

B kakux koopAMHATaX CTPOUTCS U30TEPMa aJICOPOITUH U3 PACTBOPOB?
a) A-p

0) p—C

B) p—A

rv-T

o) A-C

Bcerasbre nponyuiennoe cnoBo: «llonoxurenshas ancopouus IIAB nabmtonaeTcs npu .... 3HaYUEHUH
[IOBEPXHOCTHOM aKTUBHOCTH»

HIOJIOKHUTEIIBHOM

OTPHUILIATEIHHOM

HEUTpaIbHOM

Kakoii ¢pparment monekyinsl [IAB npu agcopOunn Ha TOBEPXHOCTH pasjesia BOAHBIA pacTBOP — ra3 OpPUEHTHPOBAH
B CTOPOHY pacTBopa?

HETIOJISIPHBII

U TOT, U APYTrOn

MOJISIPHBIN

BceraBpre mpomyiieHHoe ciioBo: «B coorBercTBuu ¢ mnpaBuioMm PeOunnepa amcopOums [TAB u3 HeBOAHBIX
PacTBOpPOB HanbOJIEe MOTHO MPOUCXOIUT HA .. ... AICOPOSHTAXY.

MOJISIPHBIX

HEUTpaIbHBIX

HETIOJISIPHBIX

3akonuuTe onpezeicHue: «ClerieHue YacTHIl BellecTBa (MOJIEKYJl, HOHOB, aTOMOB), COCTaBJISIONIMX OJHY a3y,
Ha3bIBACTCH ...... »

pacTeKaHueM

Kore3ueu

CMa4YMBaHUEM

ajaresuen

aacopOueit

BcraBbre mponymienHoe BeipakeHue: «KoaddunmeHToM ruapo(MIBHOCTH JaHHOH TOBEPXHOCTH HA3bIBACTCSI
OTHOIIIEHUE TEIIOTH CMAauUBaHU €€ BOJOH K TEIJIOTE CMAYUBAHHU .. ...».
a30THOM KHUCJIOTOM
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ahupom
OeH30JI0M
CIIMPTOM
alleTOHOM

BcraBpre mpomyiieHHOE BhipakeHue: «TOHKHI CIIOW, 0Opa3yIOUIUIiCs Ha MOBEPXHOCTH paszeiia NBYyX (a3 u3
MPOCTPAHCTBEHHO Pa3ieiIEHHBIX IEKTPUUECKUX 3aPsI0B IPOTUBOIIOIOAKHOIO 3HAKA, HA3bIBACTCA .. ...»

CJIOEM C MOBBILIEHHOH BSI3KOCTBIO

THIIPAaTHON 000JI0UKOM

MOTrPaHUYHBIM CIIOEM

aZICOPOITMOHHBIM CJIOEM HeHOHOTeHHBIX IIAB

JIBOWHBIM 3JIEKTPUUYECKHUM CIIOEM

VKa3aTh NPaBUIbHBIE €IUHUIIBI K3MEPEHUsT KOO (OHUIMEHTA TOBEPXHOCTHOTO HATSHKEHHS:
Jox/m?;
JIx/kr;
ITa/Mm2.

Kakue 13 nepeurciIeHHbIX BEMECTB OYIyT MOBEPXHOCTHO-AaKTUBHLIMK Ha TPAHHMIIE pasjeia BOAa-BO3AyX?
Na,COs3

C12H22011

C4sHoOH

CeH1206

Na;SO,

C11H2:S0O3Na

KNO3

Kakue 13 nepeunciieHHbIX BEIIECTB OyIyT MOBEPXHOCTHO-HEAKTUBHBIMHU Ha IPaHUIIC pa3jielia BoJa-Bo3IyX?
Na,COs3

C12H2:011

CsHyOH

CeH1206

Na,SO4

C10H2:S0O3Na

KNO3

Crioco6HocTh ITAB n3MeHATh MOBEPXHOCTHOE HATSXKEHHE XapaKTepHU3yeTCsl BEIMYMHOM MOBEPXHOCTHOM
aKTUBHOCTH: g = |im (—d o/ dc) - Kakue u3 nepeuucieHHbIX COSIMHEHHH HMEIOT g <0 ?
c—0

H,SO4

CsHi20s
CeH130H
NaNO;
C4HsCOONa
CuS0O,

HCI
Ci7H33COONH,4

Crioco6HocTh ITAB n3MeHTh MOBEPXHOCTHOE HATSHKEHHUE XapaKTePU3YeTCs] BEIMIMHOM MMOBEPXHOCTHOM
aKTUBHOCTH: ¢ = lim (—do/dc)- Kakue u3 nepeyncieHHbIX COeIMHEHHI uMeroT ¢ >0 ?
c—0

H.SO4
CeH1206
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CsH130H
NaNO3
C4sHyCOONa
CUSO4
C17H33COONH,

Kaxoii n3 nmepeuncneHHbIX HIDKE CHCTEM COOTBETCTBYET npuBeACHHAs opueHTanus [IAB Ha rpanune pasnena das

PPPPPPPI=

XXXXX |n,

rugpodoOHas TBEPAAs MOBEPXHOCTH B BOAHOM pacTBope [1AB;
ruapodIbHAsS TBEPIAs MOBEPXHOCTH B BOMHOM pacTtBope I11AB;
ruapodoOHas TBEpIAs MOBEPXHOCTH B YIIIEBOAOPOIHOM pacTBope [1AB;
rugpoduiIbHas TBEPAAs HOBEPXHOCTD B YIIIEBOJOPOAHOM pacTBope [TAB.

Kaxoii n3 nepeuncieHHbIX HIKE CHCTEM COOTBETCTBYET NpuBeA¢HHas opueHTanus [IAB Ha rpanuiie pasnena ¢as

0664464]|=

XXXXX .

runpodoOHas TBEPAAs MOBEPXHOCTh B BOAHOM pacTBope [1AB;
ruapodunbHas TBEpAAs MOBEPXHOCTH B BOTHOM pacTBope [IAB;
runpodoOHas TBEPAAs MOBEPXHOCTD B YIieBoAopoaHoM pacTBope [1AB;
rugpoduiIbHas TBEPAAs MOBEPXHOCTh B YIIIEBOJOPOAHOM pacTBope [TAB.

KpaeBoii yron cmaunBanust pactBopa, cogeprxaiiero [IAB, mo cpaBHeHHUIO ¢ KpaeBbIM YIJIOM CMauyMBaHUs YUCTOTO
pacTBOpuUTEIs:

YMEHBIIACTCS;

YBEJIUYNBAETCS;

HE U3MEHSETCS;

CTPEMUTCS K HYJIO.

C yBenuuenueM KoHueHTpauuu [IAB B yucToil BoJe NOBEpXHOCTHOE HATSHKEHUE:
YBEIMYUBACTCS,

HE U3MEHSETCS,

CTPEMUTCS K HYJIO.

YMEHBITIAETCS;

Hcenemnys moBepXHOCTHOE HATSHKEHHE BOIHBIX PACTBOPOB IOJISIPHBIX OPraHUYECKUX BEIECTB, Tpayde yCTaHOBHI
MPaBUIIO: B IFOOOM TOMOJIOTHYECKOM PSITy MTPU MaJIbIX KOHIIGHTPAISIX YAJIMHEHUE YrIIeBoIopoHo# nenn Ha CH»
— IPYMITy YBEITUYMUBAECT IOBEPXHOCTHYIO aKTHUBHOCTh B:

1-2 paza

3-3,5 paza

4-5 paza

HpI/I MOrpy>XCHUU TOHKOI'O KalmWJIApa B HECMAYMBACMYH0 JKUAKOCTb IPOUCXOAUT:
OITYCKAaHUE YPOBHA XUJAKOCTHU B KAITUILIAPE,
MMOAHATHUEC YPOBHS ) KUIAKOCTU B KAITUJLIAPE.

B 3aBucuMocTH OT 3HaYESHUN PaBHOBECHOI'O KpacBOI'o yrja 0 pasinvyaroT TPU OCHOBHBIX BUJla CMaYHBaHM.
Kakxomy Buy cMadnBaHHs COOTBETCTBYET 3HAUEHHE KPAeBOTO yIJia Jiexariero B uarepsaie 180° > 0 > 90°:
HecMadyuBaHue (IJI0X0e CMAavYKlBaHKE);

cMauyuBaHue (OrpaHuuYEeHHOE CMAavrBaHHE);

MIOJTHOE CMavMBaHUe.
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Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

BCHICCTBa, I[O6aBJ'ICHI/Ie KOTOPBIX K PACTBOPUTEIIO CHUKACT NOBEPXHOCTHOC HATAXKCHUEC, IPUHATO HA3bIBATh:
MOBCPXHOCTHO-aKTUBHBIMHU BCUICCTBAMMU,
IMOBEPXHOCTHO-HEAKTHUBHBIMU BCUICCTBAMMU.

K MOBCPXHOCTHO-aKTUBHBIM BCIICCTBAM OTHOCATCS:
HCOPraHUYECCKUE DJICKTPOJIUTEI — KHUCIIOTEI, METOYU U COMH.
OpPraHn4€CKUC COCANHECHUA, COACPIKAIUEC MOJIAPHBIC I'PYIIILI, — CIIUPTHI, )KUPHLIC KUCJIOTHI, aMUHBI, MbLIA.

Kakoe u3 yka3zaHHBIX YpaBHCHUH HCIIOJIB3YETCS IS pacuéTa BEIMYMHEI aJICOPOIMY Ha TPAHUIIE pa3Jiesia PacTBOP-
ras?

a) r‘:_i.dﬁ
RT dc
0) F:Fmax'i
C+A
B) échlln
m

'MapohuILHOCTL OBEPXHOCTH CIIEAYET XapaKTEPU30BATh M0 OTHOLIEHHUIO TEILIOT €€ CMaYnBanus Bogon (; u

Oenszonom (, . st ruapouiabHON NOBEPXHOCTH:

a) b g
a;

0) &>1
4.

Omnpenenure 3nepruto ['m606ca Gs HOBEPXHOCTH Karesb Tymana Maccoit M =4r npu 293 K, eciiu I0BepXHOCTHOE

HaTsokenue Bojpl o = 12,7 mJIx/M?, otnocts Boasl © = 0,998 r/em®, aucnepcnocts wactun D =50 mxm L,
87,41 Tl
95,32 I

PaccunraiiTe monHyo MOBEPXHOCTHYIO 3HEPTHIO 5 T 3MYyJIbCHUHU O€H30J1a B BOJIE C KOHIEHTparue 75% (macc.) u
mucniepcuto D = 2 mrm mpu Temneparype 313 K. IlnotrocTs Gensona npu stoit Temneparype 0 = 0,858 r/em?,

nosepxHocTHoe HaTsokeHme O = 32,0 wmJIx/M%, TeMmmepaTypHbIil Kod(Q(UIMEHT MOBEPXHOCTHOTO HATSKEHHS
oensona do/dT =—-0,13 mx/m?* K.

7,53 Ix
3,81 JIx

PaccumTaiiTe JaBlEHUE HACHINIEHHBIX NapoB P Han kamnsmu Bogel ¢ aucnepcHocthro D =01 mm?

npu
temneparype Py = 2338 Ila, motrocts Bomsr p = 0,998 r/cm®; nosepxnoctroe HaTskenne Boapl O = 72,7
MK/ M2,
2875 Ila
3042 I1a

JIBe BepTUKaIbHbIE MapajlieibHble IACTUHKU YaCTUYHO MOTPY>KEHBI B )KUAKOCTb HA PACCTOSHUU d=1mm JpyT
or apyra. Yron cmaumBaums O mmactmrOK coctaBiuser 30°. IToBepXHOCTHOE HATSKEHHE KHAKOCTH O = 65
M}I}K/MZ, pPa3HOCTh IIOTHOCTEH >KUAKOCTH W BO3AyXa Ap=l r/cm®. PaccumraiiTe M30BITOYHOE ABJICHUE B

JKUJKOCTH U CUJTy B3aUMHOT'O IPUTSKEHHUSI INIACTUHOK, €CIIM UX pa3Mephl COCTABIISIIOT 5X5 CM.
205,4 I1a; 2,4 H.
113,1 Ia; 0,28 H;
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B Bozayxe, coaepikalieM napsl Bojbl, 00pasyeTcs TyMmaH npu Temmepatype 270,8 K (koagduuunent nepecoimeHus
y paBeH 4,21). Paccunraiite kputuueckuil pasmep sep KOHAEHCALMU U YUCIO MOJEKYJI, COASPIKAIUXCS B HUX.

y -6
[oBepxHOCTHOE HaTsDKeHue BOAbl O = (4 mIx/M%, MmonbrbIit 06bem Bogpst V), =18-107 m¥/mos.

0,824 um; 78
1,242 um; 200.

Paccunraiite padory amresun W, prytu k crekmy mpu 293 K, ecnu m3secten kpaesoit yron 6 =130°.

[MosepxHoctHoe HatTskeHue prytd O =475 wmJx/M2. Haiiaure KkodpQUUUEHT pacTeKaHHs B PTYTH IO
HOBEPXHOCTH CTEKJIa.

232 mJx/M?; — 839 MJTx/M.

171 mJIx/M?; —779 MJTx/M2,

[ToBepXHOCTHOE HATSHKEHHE OyTaHOJNA ¢ KOoHHeHTpamuer 4,52-107* kmons/M® B cucreme Boma-rentan npu 20°C
pasHa 4,0-1072 JIx/m?. C yBennueHreM KOHIEHTpanuu Oyranomna 10 8,110~ kmonb/M® HOBEpXHOCTHOE HATSKCHHE
u3MeHWI0Ch 10 3,48:1072[k/M%. BBIYUCIMTL MOBEPXHOCTHYK aKTHBHOCTh CHOHMpPTA B JAHHOM MHTEpBale
KOHLICHTpaLU.

14,5-1073 I M/MOB;

20,5-107% JIx M/MOJb.

[ToBEpPXHOCTHOE HATSKEHHE BOMHBIX PACTBOPOB MACISHONW M BalepHaHOBOW KMCIOT mpH 35°C COOTBETCTBEHHO
paBHo 58,5-10° m 30,0-10° Jx/m?. KoHLEHTpamuu pacTBOPOB KHMCIOT OAMHAKOBHI U cocTaBisior 4,0-1073
kMonb/M°. ONpenenuTh TOBEPXHOCTHYIO aKTHBHOCTH KHCIOT, YCTAHOBHTB, COOMIONAETCS JH TIPaBHio J{FOKIO-
Tpay6e, paccuuTaTh MOBEPXHOCTHYIO aKTMBHOCTH KAIPOHOBOH KHCJIOTBI TOH ke  KOHIEHTPAIUH

(Ou,o =12,75 1072 Tx/m?).
0, (maci.) =3,56; 0, (Bauep.)=10,68; g, (xanp.) =32 Jx-m/kmons, 3 =3,002.
0, (macn.) =5,49; ¢, (Banep.)=15,68; d, (xamnp.) =52 Jlx-m/kmons, f =5,03.

Paccunraiite ancopOumio a3ora B cam’/2 Ha cmoze npu 90°K (npuBeneHHbIX k Temneparype 20°C u gaBinenuio 760
MM pm. ¢cm.) TIO ypaBHEHHIO JISHIMIOpa, eCly AaBJeHne a30Ta paBHoO 13 mm pm. cm. u 5 mm pm. cm., Ts= 38,9, a b
=6,41.

4: 25 em/.

3: 17 er/.

Ha ocHoBanuyu nanHbIX azcopOuun O€H30MHON KHCIOTHI U3 OeH30:1a Ha yriie npu 25 °C onpenenute rpaguuecKuM
METOZO0M KOHCTaHThI B ypaBHEeHUU DpelHimnxa.

PaBHoBecHas KOHIOCHTpanus

CHsCOOH. mnons/mn 0,006 | 0,025 | 0,059 | 0,118

X
m’ umonv/2 044 | 0,78 | 1,04 | 1,44
34,04

54,;0,8.

HaiimuTe paBHOBECHYIO KOHIICHTPAITUIO OCH30MHOW KHUCIOTHI B O€H30je, TIpH KOTOpoil 1 2 yris amcopOupyer
0,0792 2 6enzoitHo# kuca0Thl. KoHCTaHTHI B ypaBHeHMN PpeliHIINXa UCTIONB3YITE U3 MPEIbIAYIIEH 3a1auu.
0,2658 mmons/cm®.

0,0158 mmonw/cv.
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[Tpu n3yvennn ancop6imn okcuaa yriepona (II) Ha yrie 6bpuH OTyYeHBI CEAYIONIIe JaHHbIE:

P, cu pm. cm. 7,3 | 30,4 |54,0] 88,2

%: enl.. 2,34 7,84 |119] 16,5
Omnpenenute rpad)uueCKUM METOAOM KOHCTAaHTHI B ypaBHeHUU DpeliHamxa.
0,51; 0,787.
0,83; 0,912.

I'padmyaecknm myrem HaiianTe B ypaBHeHHN OpeitHaxa KOHCTaHTHI IS aCOPOIIIH MTPOIMTMOHOBOM KHCIOTHI 1 T
YTII51, TIONB3YSCH CIETYIONUMH TAHHBIMU:

HavanbHast KOHIIEHTPALUS, MOAb/ 0,030 | 0,120 | 0,460 | 0,66

PaBHOBecHast koHueHTpawus, moaw/t | 0,004 | 0,061 | 0,37 0,54

0,25; 0,54.
0,15; 0,32.

Ornpenenure rpadhMuecKUM METOJIOM KOHCTAHTHI [ 1 b B ypaBHenun JIsnrmropa s ancopOumu ykcycHon
KHUCJIOTBI U3 BOJHOT'O pacTBOPA KUBOTHBIM yriieM npH 25°C, ucxod U3 CAEAYIOINX JaHHbBIX:

PaBnoBecHast konuenTpauus CHsCOOH, 0,031 0,062 0,268 0,882
MMOTIb/MI
I', mmonw/2 0,624 1,01 1,91 2,48
2,7; 0,105.
3,7; 0,305.

[Tpu n3yvennu agcopOiin 6poma yri€m u3 Bob!I OBUIH TIOYUYEHBI CIICAYIONIUE TaHHbIE:

C, monv/mn 0,00259 | 0,00669 | 0,01708 | 0,02975

I', mmonw/2 3,10 427 5,44 6,8

Omnpenenure KOHCTaHTHI [+ 1 D B ypaBHeHnU JIPHrMIOpa rpagu4ecKuM METOIOM.
6,81; 0,00324.

7,81, 0,043.

BBIUMCIUT BeIMUMHY acOpOLMK a30Ta ciroioit ipu Temnepatype 90°K B cv®/z (mpuseieHHbIX K Temnepatype 20
°C u naBnenuio 760 My pm. cm.), ecln JaBlIeHue a30Ta paBHO 23,8 mm pm. cm., T = 38,9 cr®/, b = 6,41.

30,6 (ca®/2).

40,5 (cn*/2).

Ha ocHOBaHMM OMBITHBIX JAHHBIX IPaGUUECKUM METOIOM PACCUUTATh KOHCTAHThI [ U D B ypaBHeHNH JIaHTMIOpa
JUTs aICOPOITUH MypPaBbHHOW KHUCIIOTHI M3 BOJHOTO PAaCTBOpa YIIIeM:

T, mmonw/z 0,124 | 0,186 0,238 0,267
PaBHOBeCHas! KOHIICHTpAIHS, 0,002 | 0,005 0,014 0,055
MMONL/2
0,278; 0,0025.
0,487; 0,0252.
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TecTbl KO BTOPOIi py0eskHO# aTTeCTAMOHHOMH KOHTPOJIbHOI padoTe

Tema: «KonaonaHo-a1ucnepcHbIE CUCTEMBI U IOBEPXHOCTHBIE SIBJIECHUSD
| 610K

BcraBbTe nponyiieHHoe BeipaxeHue: « TOHKUH Clloit, 00pa3yronuiics Ha MOBEPXHOCTH pa3jiena IByX (a3 u3
NPOCTPAHCTBEHHO Pa3IeAEHHBIX IEKTPUUECKUX 3aPsI0B IPOTUBOIIOIOXKHOIO 3HAKA, HA3bIBAETCS ...»
CJIOEM C MOBBILIEHHOH BSI3KOCTBIO

THIIPAaTHON 000JI0UKOM

MOrPaHUYHBIM CIIOEM

aZICOPOITMOHHBIM CJIOEM HeHOHOTeHHBIX IIAB

JIBOWHBIM 3JIEKTPUUECKHUM CIIOEM

VYKaxxute BepHOE ypaBHEHUE DUHIITEITHA 17151 BA3KOCTH TUCIIEPCHBIX CUCTEM:

n=n,1-ag)
o =nl+ae)
n=n,1+ag)
n=n,1+¢)
n=,+ay)

VYKakuTe NpaBUIbHOE ypaBHeHHE DiHIITeHA 11t Koddunmenta nuddysun D (7) —Baskocts cpensr; ' —
paAryc Y4acTHII):

D= Zrz(p_po)g
RT
5 bmm,
RT
R
D=—
N,
p=RT
8nl
p-_ RT
67mrN ,

Ykaxure sBlieHUE, HAOII01at01Ieecs MPH HAPYIICHUH CETUMEHTAITMOHHON YCTOWIMBOCTH CYCIIEH3UM, BEIIIECTBO
YaCTHIl B KOTOPBIX UMEET OOJBIIYIO TUIOTHOCTD, YeM JTUCTIEPCHOHHAS Cpefa:

TICTITH3AIIHS

oceJaHne YaCTHUI]

KOAJIECIICHIIUS

BCIJIBIBAHUE YACTUIL

KOaryJsiuus

Kakoit BeuMHbI HE XBaTaeT B 3HaMeHarele ypaBHeHus CTokca || _ 2r’(p-p)9?
9

BA3KOCTH CPEABI n

BBICOTHI CTOJI0a cycrnieH3un h

MaccChl HaCTHUILIBI My

MAacchl IUCIIEPCUOHHOM CpeJIbl M.

o0béma cycrienzun V

Kaxkoe ontrueckoe siBieHne HanbOoee IpKo MPOSBIISIECTCS B KOJUIOUIHBIX CUCTeMax ?
CBETONPEIIOMIICHHE

OTpa)KCHUE CBETA

JIIOMHHECIICHIIMS
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CBETOPACCCAHUC
CBCTOIIOIJIOICHHUEC

UTo 13 mepevnciIeHHOTo He XapaKTEPHO ISl CYyCTICH3HIA?
MYTHOCTb

TBEP/bIC YACTUILIBI AUCTICPCHOM (hazbl
CeIMMEHTAIIOHHAs HEYCTOHYNBOCTh

OTTaJIECTICHIINS

¢drokysIMs

OMyIIbCUU — ATO AUCTIEPCHBIE CUCTEMBI, B KOTOPBIX:

O tBépnas, a JIC xunkas

@ razosas, a IC xunkas

mucniepcHas daza (D) u mucnepcuonnas cpena ([C) TBEpubie
D u JIC xunxne

@ xunkas, a IC tBépaas

3aKOHYUTE OMpeneIeHUE: «IMYIbCUS C KAIUIIMU HENOJSPHOU KUIKOCTH B IOJISIPHOU Cpe/ie Ha3bIBAECTCS
SMYJIbCUE»

pa30aBICHHOM

npsMoit

KOHLICHTPUPOBAHHON

JKEITATUHUPOBAHHOM

oOparHoit

BcraspTe nponyieHHoe ciioBo: «[I0BEpXHOCTHO-aKTUBHOE BEIIECTBO, BBOAMMOE B AMYJIbCUK JUIS IPUJIAHUS €1
arperaTMBHOM yCTOMYMBOCTH, HA3BIBAETCS »

3MYJIBIaToOpoOM

IIPOIEJIIEHTOM

COJIIOOMITN3AaTOPM

KOaryJsiTopoM

MENTH3aTOPOM

3akoHunTe (HOPMYIHPOBKY IpaBmiia bankpoda: «aMyJIbraTopsl CTaOMIN3UPYIOT SMYJIBCHU 1-TO THIIA»
runpodoOHbIe

amQoTepHbIe

THIPOPITBHEIE

oneoUIIbHbIC

YKaXuTe BEIIECTBO, SBIAIONIEECS CTA0MIN3aTOPOM MPSIMON SMYIIbCHU:
oJieaT Kaus

HUTPAT HATPUSL

cTeapaT KaJIbIus

XJIOpHJ] HATPUS

oJieaT KaJpLus

Kaxoe cBoiicTBO HE XapaKTEPHO ISl IIOPOIIKOB?
CIOCOOHOCTD K TPaHyJIUPOBAHUIO

CBIITy4eCTh

rupoHoOHOCTh

OMaJeCIeHINs

B3pPBIBAEMOCTh

BcraBpTe npomyiieHHoe c0BO: «J{BIKEHHE YaCTHIT adpO030Jis O] BIUSIHAEM TPaiieHTa TEMIEPaTyphI
Ha3BIBACTCS »
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TepModope3oM
3NeKTpodope3oM
karadope3om
dhoTodopezom
dhonodopezom

Kaxoit mporiecc OTBETCTBEHEH 3a OCEJaHue MbUIH Ha XOJIOAHBIX MOBEPXHOCTSX? TepModopes
TEPMOTIPELIMITHTALHS

KOAJICCLICHIIHS

¢doTauus

dhoTtodopes

BcraBbTe npomyuieHHoe cnoBo: «HanpasieHHOe IBHKEHUE 3apsDKEHHBIX MUKPOYACTHIL B )KUIKOW (BOAHOM) cpene
MO/ IGHCTBHEM BHEIHETO HJIEKTPHYECKOTO ITOJISl HA3BIBACTCS »

AIEKTPOOCMOCOM

addexrom [JopHa

anekTpodope3om

addexrom KBunke

AIIEKTPOJIN30M

3akoHuuTe onpenencHue: «MeToa OUUCTKU KOJUTOMIHBIX PACTBOPOB OT MPUMECEH, OCHOBAHHBIN Ha HEOAMHAKOBOM
ckopocTH (g dy3un yacTull pa3HbIX Pa3MEpOB Yepe3 MOIYIPOHUIIAEMYI0 MEMOpaHy, Ha3bIBACTCA ...»
aacopOiueit

(bnoramueit

OUATTM30M

nenTu3anuen

yIabTpapuIbTpaei

Kak Ha3bIBatoTCS MOHBI AJIEKTPOIIUTA, aACOPOUPYIOIIHNECS HEMOCPEICTBEHHO Ha KPUCTAIITMUECKOM TBEpOI
MTOBEPXHOCTH M MPUJIAIONINE € SNIEKTPUUECKUH 3apsa?

KaTHOHBI

MPOTUBOMOHBI aJICOPOLIMOHHOTO CIIOS

MPOTHBOMOHBI TU(PY3HOTO CIIOS

AHHOHBI

MOTEHIHATO0Pa3yIOINe HOHbI

Kak Ha3bIBaeTCs 3JCKTPOJIUT, HOHBI KOTOPOro 00paszytor JIDC y moBEepXHOCTH YaCTHUIL AUCTIEPCHOM (a3bl U
KOTOPBIN MPUIAET arperaTuBHYI0 YCTOWYHBOCTh KOJUIOUAHBIM pacTBOpam?

KOaryJssiTop

ancopOeHT

0CaJIUTENh

crabunusaTop

(dbmotopeareHT

Kak Ha3piBaeTcs TBEpAAs 0OCHOBAa MHULEIIBI JINO()OOHOTO 3071517
arperat

JacTHIA

AP0

MHUIIEIIa

rpaHyia

3akoHunTe onpezeneHue: « ClIUImanne 9acTUll TUCTIEpCHON ()a3bl B KOJUIOMIHBIX CHCTEMaX, IPOUCXOISIIEe MTPU UX
CTOJIKHOBCHUIX B pesyJH)TaTe 6p0yHOBCKOI‘O JBWXCHUS WU HepeMeIHI/IBaHI/ISI, HA3bIBACTCA ...»
azcopomueit
Kore3uei
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aaresnen
KOaryJisiLiuen
nenru3anuen

VYkaxnuTe Ha3BaHHE MUHUMAJIbBHOW KOHLIEHTPALUH 3IEKTPOINTA-KOAaryJIsiTOpa, BHI3bIBAIOLIEH SBHYIO KOAr'YIISLIUIO
KOJUIOMIHOTO PacTBOpa:

Ipenesn KoaryJsnuu

KOaryJIupyomas ciocoOHOCTh

KOaryJInpymollee JeUCTBUE

MOPOT KOATyJISLNH

KpUTHYECKask KOHLIEHTPpaLus

VYkaxxkuTe MpaBUIbHOE ypaBHEHUE I BEIYMCICHUS TOpora Koaryssauun Y (Coc— KOHIEHTPAUs SIeKTPOINTAa-
KOarymsitopa, V ,« — 00bEM AIEKTPOITUTA- KOATYIATOPA, Vson, — 00BEM KOIIOUIHOTO PACTBOP)

—_ 30.]1b +V3K
"o,
—_ COKVJK
y - C3K +V30.’Ib
p— C()K
]/ - V30,‘lb +V3K
—_ V3K'
SRV
C.V,.
VERRY

3akonunte hopmynupoBky npasmia Llymnene — apau: «Koarynsmuio KOJIIONIHOTO PacTBOPA BBI3BIBAIOT T€ HOHBI
AIIEKTPOJINTA, 3HAK 3aps/ia KOTOPBIX IPOTHBOIOJIOKEH 3HAKY 3aps/a ....; KOaryJIUpyolee IeHCTBUEe HOHA TeM
Ooublie, ueM OOJIbIIE ero 3apsi

arperara

MIPOTHBOMOHOB

sapa

rpaHyJIbl

MHLEIUTBI

VKakuTe KaTHOH, 00J1a1aroIMi HaunOOIbIINM KOaryJmpyrooumum JEUCTBUEM:
Ca2+

Mg?*

K+

Na*

APRF*

Kak Ha3piBaeTcs TemMnepaTypHbIii HHTEpBaJl, B KOTopoM amopdroe BMB nepexoaut u3 BBICOKO3IaCTHYECKOTO B
BA3KOTEKYy4ee COCTOSIHUE U 00paTHO?

TeMIleparypa IUTaBIeHUs

TeMIleparypa UCapeHust

TEMIIEpaTypa 3aMep3aHms

TeMIlepaTypa CTEKJIOBaHU

TeMIIepaTypa TeKy4eCcTH

3akoHunTe HOPMYIUPOBKY: «YBeIrueHHE 00bEMa (Macchl) MOIMMEPHOTO 00pa3la B pe3yJibTare HOTJIOMIeHHUS
HU3KOMOJIEKYJISIPHOW KUIKOCTH WJIH €€ Tapa Ha3bIBaeTCs »

HaOyxaHHEeM

THKCOTPONHEN
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CHHEPE3UCOM
3aCTy/IHEBAHUEM
KoallenBamnuei

Kak naspiBaeTcs siBIeHne yMEHBIIEHUS 00mIero o0bémMa cuctemsl mpu Habyxanun BMB?
3acTyJHEBaHUE

THUKCOTPOTIHS

KOHTPAKIIHS

coroOunn3anus

KoalepBamus

Kakoii pakrop Brusier Ha KOHPOPMAIHIO MOJIEKYJIBI OeJIKa:
W3MEHEHUE JTaBICHUS

pH cpenbr

NepeMeIIMBaHNe

W3MEHEHHUE KOHIIEHTPAaLU

MOHM)KEHUE TEMIIEPATYPHI

Ykaxure CBOWMCTBO, OTIMYarollee pacTtBopsl BMB 0T KOJUIOMIHBIX pacTBOPOB:
CIOCOOHOCTH K KOAllepBalluH

CIIOCOOHOCTP K THAITH3Y

Majasi CKOpocTh Tuddy3un

Majoe OCMOTHYECKOE JaBIeHUE

OTIAJIECLICHLIUS

Bri6epute ypaBHenue llltaynunrepa ans BA3KOCTH pacTBOPOB MOJMMEPOB:

1,,=KMC
UM =KM
Mo =KM*
1n,,=MC
M= KC

Kakxoe BMB MOXHO OTHECTH K MOJUAIEKTPOIUTAM?
Oenox

Kay4yK

Kpaxmail

LEJITIONO03a

MTOJIMATHIIEH

BcTaBpTe npomnyiieHHoe BeipaxkeHue: «3Hauenue pH cpelibl, Ipyu KOTOPOM YKCIO HOHU3UPOBAHHBIX OCHOBHBIX
TPYII B MOJIEKyJie OelTka paBHO YHCITy HOHU3UPOBAHHBIX KHCIOTHBIX TPYIII, HA3BIBACTCS ...)»

SKBHUBAJIEHTHON TOUKOM

OyhepHO# EMKOCTEIO

M303JICKTPUICCKUM COCTOSTHUEM

HU303JIEKTPUUYECKON TOUKON

KOHCTAHTOM IUCCOLUALIUN

YKaXHuTe CXeMaTHIeCKOe CTPOSHUE TTOJINMOHA OelTka B MIEIOTHOM Cpejie:
NHs;* — R - COOH

NH; - R - COO-

NHs* — R - COO
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YKaxuTe HallpaBJCHUE IBIKCHUS ITOJIMMOHOB JKeJlaTHHA TIpH dekTpodopese, ecim ero UDT 4,7, a pH cpexast 4,07
K KaToIy
K aHOy
MepeMeIeHIe OTCYTCTBYET

VYkaxute METoA, KOTOPHIM MOXHO onpeaenuts DT Oenkos:
METO/]T HaOOJIBIIIETO JaBICHUS ITy3bIPEKOB BO3AyXa
aneKTpodopeTHIeCKIit

CTaJIArMOMETPUUYECKHUM

METOJ MaJAI0MIETo MapuKa

dhoTomeTpruIeCKU

Kakoii u3 nepedrciieHHbIX METOJIOB HE HCTIOIB3YeTCs JJIsl ONPEACTICHNS H303JIEKTPUIECKON TOUKH OETKOB?
(hoToMeTpruIeCKuit

10 CKOPOCTH 3aCTyJHEBAHUS

110 ITOJIHOTE BbICAJIMBAHUA

BHCKO3UMETPUUECKUI

AMEKTPOPOpPETHUECKUI

Kax naspiBaeTcs BhIZICICHUE BEHICOKOMOJIECKYJISIPHOTO BEIIECTBA U3 PACTBOpa IIyTEM BBEICHUS B PACTBOP JIPYTrOTo,
XOPOIIIO PACTBOPUMOTO BEIECTBA?

COIIOOMIIH3AIINS

KoaI‘yJDH_[I/Iﬂ

BBICAJIMBaHHE

(dbaoramus

BBICBOOOXK/ICHUE

BLI6epI/ITe HOH, HaI/I6OJ'I€€ ITIOJIHO BBIC&J'II/IB&IOH_II/Iﬁ 66J’IKI/IZ
SCN-

Cs*

7

Na*

SO

BcraBpTe nponymienHoe cioBo: «Beienenne u3 pacTBopa moluMepa HOBOH KUAKON (hasbl, 000TanieHHOM
MOJINMEPOM, (B BUIC MEJIKUX KaIlejlb), Ha3bIBACTCA. ...»

KOHTpaKIIMen ajcopOIuei

KoaryJsuuen

KOaJlIeCLICHITUEH

KoalepBauueu

VYKaxuTe HOH, NPENATCTBYIOINI 3aCTyAHEBAHNIO pacTBOpoB BMB:
Ca?

80427

NO;~

Na*

SCN-

Uro 3ameanseT cKopocTh 3acTyAHEBaHHA pacTBopoB BMB?
MTOHIKEHUE TEMIIEPATYPHI

MOBBILIEHNE KOHIIeHTpanuy BMB

npucytcTBre HoHOB SOs%*

npucyrcTBre nono Na*

HepeMeIuBaHNue
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Kak Ha3pIBatoTCS CTPYKTYpPHPOBAHHBIE TOMOT€HHBIE CHCTEMBI, COCTOSIIINE U3 TIOJMMepa M PaCTBOPHUTES?
KOaryJsTbl
JKCJIaTUHUPOBAHHBIC SMYJIbCUN
CTyAHHU
COJTFOOMITH3ATHI
reJlin

3akonuute onpezeneHue: «CTpyKTypooOpazoBaHHe, MPOUCXOISIIEE B TUCTIEPCHBIX CHCTEMAaX (KOJUTOMIHBIX
pacTBopax, CyCleH3usX, MacTax u Ap.) B pe3yJabTaTe YaCTUYHOM KOAryJIsIIMU U IPUBOsILIEe K 00pa30BaHHIO
MPOCTPAHCTBEHHOTO KapKaca 13 TBEPIBIX YaCTHII, HA3bIBACTCS. .. »

3acTyIHEBaHUEM

CHHEPE3UCOM

KOaryJisiLiuen

THKCOTPOIUEH

reneoOpa3oBaHuEM

Kak Ha3pIBaroTCs1 reny, NOTEPSBIINE XKUAKYIO AUCIEPCHOHHYIO CPELY B Pe3yJIbTaTe BBICYIINBAHUSI?
JINOTeNH

TUJIPO30JIH

JIN030J1U

a’po3onu

KCeporeiu

Yrto Takoe TUKCOTpomus?

CIOCOOHOCTBH CTPYKTYP IOCIIE MEXaHUYECKOr0 Pa3pyIICHHUs] CAMOIIPOU3BOJILHO BOCCTaHABINBATHCS
yMeHbIIIeHHE 00bEMa TUCTIEPCHOM (a3bl

BBINIPECCOBBIBAHUE pacTBOpHUTENS U3 Habyxmero BMB

npotiecc Habyxanust BMB

reixeoOpa3oBaHme

Cunepesuc — 3710:

yMeHbIIIeHHne 00bEMa U BRIIPECCOBBIBAHUS CPEbl U3 STACTHYHOTO CTY/THS
BblJiesieHre BMB noa ielicTBuEM OpraHM4ecKOro pacTBOpUTENs
YMeHbIIIeHHe 001Iero 00béMa CUCTeMBI IIPH Ha0yXaHHUH

nepexo]| CTyAHs B 30J1b

JBI>KeHuE Mosiekyl BMB noa neiicTBHeM 3JIEKTPUUECKOTO TOKA

HpH‘IHHOﬁ HECUMMCETPHUYHOTO CUJIOBOT'O ITOJIA MOJICKYJI B TIOBEPXHOCTHOM CJIOC SBJISICTCAL....
TCIIJIOBOC NBHUKCHHUE MOJICKYII;

QJICKTPOCTATUYCCKOC OTTAJIKUBAHUC,

HECKOMIICHCUPOBAHHOCTb MCIKMOJICKYJISIPDHOT'O BSaHMOHefICTBHH CO CTOPOHBI pa3HbIX (1)33;
KpHBHU3HA [MOBEPXHOCTU pa3aciia (1)3.3

[lo xakoMy NpU3HAKY KIACCU(PHULIUPYIOT UCIIEPCHBIE CUCTEMBI Ha YIBTPAANCIEPCHbBIE, MUKPOTETEPOTr€HHbIE U
rpyOOAUCIIEPCHBIE:

10 CTENEHH TUCTIEPCHOCTH;

0 arperaTHOMY COCTOSIHUIO JIUCTIEPCHOH (ha3bl U TUCIIEPCUOHHOM CPEJIbI;

0 B3aUMOJICHCTBUIO TUCTIEPCHON (ha3bl U TUCTIEPCUOHHON CPEJIbI;

0 B3aUMOJICHCTBHUIO YaCTUI] JUCTIEPCHOMN (a3bl

[To xakoMy npu3HAKY KiIacCU(DUIUPYIOT AUCTIEPCHBIE CUCTEMBI Ha THOGWIBHBIE U THO(OOHBIE:
10 CTENEHU TUCTIEPCHOCTH;

10 arperaTHOMY COCTOSIHHIO TUCIEPCHOM (a3bl M JUCTIEPCUOHHON CPE/IbI;

10 B3aUMOJICHCTBUIO TUCTIEPCHON (ha3hl U AUCTICPCUOHHOM CPEIbI;

10 B3aMMOJICHCTBHIO YaCTHI] AUCTIEPCHON (paz3bl
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[To xakoMy TpU3HAKY KIacCU(UIIUPYIOT AUCIICPCHBIC CUCTEMBI Ha CBOOOIHO- U CBSI3HOIUCIICPCHBIC:
10 CTETICHH TUCTIEPCHOCTH;

10 arperaTHOMY COCTOSIHHIO TUCTIEPCHON (ha3bl M JUCTIEPCHOHHON CPEIBI;

10 B3aMMOJEHCTBHIO TUCTIEPCHON (ha3hl U AUCTICPCHOHHOM CPEIbI;

IO B3aMMOJICHCTBHIO YaCTHI] JUCIIEPCHON (a3l

Kakoi pa3mMep HMEIOT YaCTULBI B YIbTPAMUKPOTE€TEPOreHHBIX (KOJUIOUIHBIX) CUCTEMAX?
107 -10° m;

10°-102 m;

10°-10" m;

10°°

Kaxkoii pa3mep UMEIOT YaCTULBI B MUKPOT€TEPOr€HHbIX CUCTEMAX ?
107 -10° m;

105103 m;

10°9-10" m;

10°

Kaxoe u3 nmpuBeIeHHBIX BBIpaKEHUH XapaKkTepu3yeT OBEPXHOCTHOE HaTsKeHHe?

(aF /ani )T,S,n j#
(OF 10T )s 1,
(aU /as)s,v,ni

B armocdepe BomsHOTO mapa HaXOAUTCS KBaplieBas KIOBETa C IUIOCKUMH CTEHKAMU U TOHKUH KBaplIEBBIH
kanwuisip. [Ipy moBBIIIEHWN JaBICHUS Tapa KOHACHCAIIHS HAYNHACTCS

OJTHOBPEMEHHO Ha CTEHKAaX KIOBETHI U KaMILISIPa;

BHavase B KioBeTe (IIPU MCHBIIIEM 3HAUYCHHH [s);

BHauaje B Kalluuisape

Kunkxocte Haxoautes (1) B TOHKOM cMadyuBaeMOM Karmuisipe paamyca T; (2) B karute paguycal ; (3) B makpodase
C TUIOCKOM MOBEPXHOCTHIO (I = 00 ). Pacmonoskute 3T CUCTEMBI B MTOPSIIKE BO3paCTaHUs JaBJICHHS HACBIIIIEHHOTO
napa.

1<3<2;

2<3<1;

3<2<1;

3<1<2

JlBa cTeKIsHHBIX Kanmiuispa pamuyca I} m Iz (r <r,) 4acTHYHO TOTPYKEHBI B BOAy. BBICOTa KamwiuispHOTO

MOAHSTHS paBHA COOTBETCTBEHHO h1 u hy. Kakoe cOOTHOIIICHNE CIIPAaBE/ITUBO:
h, <h,;

h,>h,

hl = hz

Nmeem nByxdasnsie cucremsr: (1) Boma/0en30:, (2) Boga/rekcan, (3) Boga/aHuINH. Pacrioo)uTe 3TH CUCTEMBI B
psiI TI0 YOBIBAHHIO MEK()A3HOTO HATSKCHUS.

1>2>3;

2>1>3;

3>2>1;

3>1>2
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PacrionoxnTe maHHBIE BEIIECTBA B PSAJ 110 YOBIBAHWIO TOBEPXHOCTHOTO HaTsmKeHUs: (1) anmmH, (2) 6ensodn, (3)
BO/a, (4) rexcaHx.
1>3>4>2;
4>2>1>3;
3>1>2>4;
3>1>4>2

KomnmonnHeie pacTBOpPBI OTJAMYAIOTCH OT UCTHHHBIX CIETYIOIIMMH OCOOCHHOCTSIMH: A) O4eHb cabo BBIPaKEHBI
KOJJIMTaTUBHBIE CBOiicTBa; bB) 3HauMTensHO BhINIE CKOpPOCTh AuUGQY3UHM pacTBOPEHHOTO BellecTBa; B)
PACTBOPEHHOE BEIIECTBO Pa3poOJIeHO 10 MOJCKya (MOHOB); [') 4acTHUIBI KOJUIOUIAHO-PACTBOPESHHOTO BEIECTBA
CIIOCOOHBI TPOHHMKATHh Yepe3 YIbTPATOHKOIIOPUCThIE MeMOpaHbl; [[) SBISIOTCS ONTHYECKH HEOJTHOPOIHBIMH
(paCCCI/IBaIOHlI/IMI/I CBeT) cpcaaMu; E) BCC KOJUIOMJHBIC PACTBOPLI ABJIAKOTCA TEPMOANHAMUYCCKU HGYCTOI‘/'I‘II/IBBIMI/I
HEPaBHOBCCHBIMU CUCTCMAMMU. Kakue YTBEPKACHUA ABIIAIOTCA HpaBI/IHLHBIMI/I?

1) BI'B;

2) AJL;

3) BI'A;

4) AT

KOJ’IJ’IOI/II[HI)IC PACTBOPHI ABJIAIOTCA HPOMEKYTOUHBIMUA (HCpCXOI{HBIMI/I) MCXKAY UCTUHHO T'OMOT€HHBIMU U UICTUHHO
TeTePOreHHBIMU CUCTEMaMH, TaK KaK COYETAIOT B ceO€ MPU3HAKU TEX M JPYTUX: A) YaCTHIIBI JUCIIEPCHOM (a3bl
YYacTBYIOT B TEIUIOBOM (OpOYHOBCKOM) NBIKEHHH; b) KOJUTOMIHBIE PacTBOPHI OOHAPYKWBAIOT KOJUTHTATHBHBIC
CBOHCTBa; B) 4acTHLBl KOJUIOMIHO-PACTBOPEHHOTO BEILECTBA SBISAIOTCS (Ha30BBIMM YACTHULAMH, HMEIOT
MOBEPXHOCTh pazfiefia ¢ OKpyKaromiei cpenoit; I') TepMoaguHaMUUecKue CBOMCTBA KOJUIOMIHO-AUCTIEPCHOM (a3bl
(XuMHYeCcKHi TOTEHIMAN, JaBJIEHHE HACBIIIEHHOTO Mapa, pacTBOPUMOCTh M JApP.) 3aBUCAT OT pa3Mepa 4acTull.
Kakue u3 nepeurciaeHHBIX MPU3HAKOB OTJIMYAKT KOJUIOMIHBIE PACTBOPHI OT HCTUHHO I€TEPOr€HHBIX CUCTEM?
1)ABI;

2)AT;

3)ABI;

4)BI

B moBepxHOCTHOM CJ10€ paBHOJIEHCTBYIOMIAS CHIT MEKMOJIEKYIIIPHOTO B3aMMOJICHCTBUS: 1) paBHA HYIIO; 2) HE
paBHa HYJO; ¥ HampaBlieHa A) B ri1y0b (a3bl 0 HOPMAIH K MTOBEPXHOCTH; b) TaHreHIIMaIbHO MOBepXHOCTH. OTBET
BBIPA3UTE COUCTAHUEM ITU(PPHI U OYKBHI.

2A;

1B;

1A;

2b

B Kkaruto BoIsI Ha MMOBEPXHOCTH KBAPIIEBOH IITACTHHKK BHECEH THApOXIopH I poaeimmammonws [CioHasN H;3]Cl-.
B pesynbTaTe npousonuio

YMEHBIICHUE KPaeBOro yriia CMauynuBaHUs;

BO3pacTaHue KPaeBoro yria;

KpaeBOU yroy He U3MEHWICA

3omp  Agl momyuen B3aumopedictBueM AgNOs; u Kl npum  wu3deitke Kl Kakoit won  Oyner
TTOTEHITUATIOOTIPEIEIISIONITIM ?

1) Ag™;

2) I

3) K

4) NOs~

KakoBbl BO3MOKHBIC IPUYHHBI BO3HHKHOBeHUS JIDC Ha MOBEPXHOCTH YACTHII THAPO30JIst KpEMHE3eMa B Bojie?
aIcopOIInst HIOHOB CTadMIIM3aTOpa

MOHHU3AIHSI TOBEPXHOCTHOTO CIIOS

JOCTPAaUBAHUE KPUCTATUTUUCCKON PEIIETKH HOHAMH M3 PacTBOpa
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[Ipu momydeHun sMmynbcHil THma "Macio B BoJe" B KayeCTBE CTAaOWMIM3aTOPOB HCIOJIL30BaHBI THIPOXJIOPHU
nonermiamMmmonus. KakoB 3Hak 3apsjia Kamnenib?

1) ITOOKUTEITBHBIH;

2) oTpHIaTeIbHEIN;

3) HeT 3apsna

K xaxomy snexTpoxy OyayT nmepemMemaThCcsl MaKpOMOJIEKYITBI Oeka B KUCIIOH cpene?
1) x xarony;

2) K aHoAy;

3) He OynyT mepeMeniaTbes

[Ipu cuHTE3e nNarekca MOJMCTHUpPOJAa B KadeCTBE CTAOMIM3aTOpa WCIONB30BAIM AOACHWICYIb(AT HATPUSL
C12H2s0S03Na. Kakoit noH OyaeT moTeHITHAIOTPEAETISIOIIM?

)Na*;

2)C12H2507;

3)Cle250803*

I'unpozons cymbduaa wmemmbska (I11) momyuen mnpomyckanmeM W30BITKA CEpOBOAOpONA HYepe3 PacTBOP
MBIIIBIKOBUCTON KUCHOTHL: 2 HoASOs + 3 HoS = As:S3| + 6 Ho0. 3apsn yactui Oyaet

MOJIOKUTENbHBIH (BCaeaCTBHE ancopOuuu nonos HY);

OTpHIIATEIIbHBIN (BCIIEACTBHE aacopOiuu noHoB HS);

3apsil OTCYTCTBYET

I'uaposons xnopuaa skenesa (Il) momyuen rumponusom FeCls npu kumstuenun pactsopa: FeCls + 3H,O «
Fe(OH)s| + 3HCI. B pesyaprate o0pa3syercss MHUIlEIIA, CTPOEHHE KOTOPOH MOXHO BBIPasHTh (hopMysoit
{m[Fe(OH);] nFeO* (n-x)ClI} xCI". VYkaxure COCTABIAIONINE YACTH MHIEIUIBL 1) SAPO MHUIEIUTBI, 2)
MOTEHIMATONPEICISIONIME HOHBI, 3) MPOTHBOMOHBI OT YAaCTHIIBI JO TPAHMIBI CKOJIBKEHHS, 4) MPOTHBOHOHBI
muddysnoit uactu 19C. a) m[Fe(OH)s]; 6) xClI; B) (n-x)CI; 1) nFeO*. BapuanTs! oTBeTa:

16; 2a; 3r; 48

la; 2r; 3B; 40

Ir; 2a; 3B 40

T'unpo3ons noauaa cepedpa nonyder no peakuuun: AGNOs + Kl = Agl + KNO3z B nprcytctBun n3zositka AgNOs.
dopmyina MULEIUIBI 30711 UMeeT BUJ (YKaKUTe MPABUIbHBIA OTBET):

{m[Agl] nAg® (n — x)NOs} xNOs~

{m[Agl] nI- (n —x)K*} xK*

{m[Agl] n NO3 (n-x)Ag* 3xAg*

Uto Ha3bIBAIOT IPAHUIICH CKOJIBKEHUS MPH ICKTPOKUHETHUECKUX SBICHUSX ?

TpaHUIly MEX]y aJICOPOIMOHHBIM 1 TH(D(Y3MOHHBIM CIOSMH ITPOTHBOMOHOB;

TPaHUILy, IO KOTOPOH TpoxoauT pa3psiB 13C mpu TEIIOBOM ABM)KEHUN YaCTHII,

TpaHUILy, IO KOTOPOH MpoxoauT pa3psiB 1DC mpu HAIOKEHUH BHEIITHETO JIEKTPUIESCKOTO TTOJIS;
rpaHuIry pazzgena das.

UYro takoe 1) anexkrpodopes 2) anekTpoocMoc 3) MOTEHIHAN CeAMMEHTAHH 4) TOTeHIMall TEeUeHUs? a) TeUeHHe
XKHUJIKOCTH B KalWIISIpe MO/ AEHCTBUEM JIEKTPHUECKOTo 1mouist; 0) BosHukHOBeHHe D/IC npu oceJaHny 4acTull; B)
NBIDKEHHE YaCTHIL IUCTIEPCHOM (hasbl 1MoJ| IeHCTBUEM AIIEKTPHUYECKOTO 110JIs1; T) Bo3HHKHOBeHHe DJIC mpu TeueHnn
KHUJIKOCTH Yepe3 KalMUIIPHO- IOPUCTOE TeJlo. Bribepute npaBUIbHBIA OTBET:

la; 20; 3B; 4r

1B; 2a; 30; 4r

16; 2r; 3a; 4B
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VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Kownrekcr opraunsartmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 48 u3 58
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honoxenue o pa3paborke u peanusampu OIOIT COI'Y
Kakoit Buj umeet ypaBaenue I enpmrosbia-CMOITyX0OBCKOTO, CBA3BIBAIOIIEE BETHIHHY (-ITOTEHIMANIA U CKOPOCTh
anekTpodopesa (AmeKTpoocMoca)?

U= eg,cH
n

u= _n

eg,cH
LoH
&g,

Kaxk pacrionararorcst B mpoCTpaHCTBE MPOTHBONOHHI 110 Teopuu LlTepra?

paccesiHbl B IPOCTPAHCTBE Ha HEKOTOPOM PacCTOSIHUM OT TpaHullbl paszaena ¢as, oopasys auddysHslii cnoi;
pacroioKeHbl BOIM3K TpaHullbl paszena (a3, o0pa3ys IIOCKH KOHJEHCATOD;

4acTh MPOTUBOMOHOB HAaXOIWTCS BOJIM3H TPaHUIIE pasfena (a3, o0pasys ajacopOIMOHHBIA CIIOW, YacTh paccesHa B
MpocTpancTBe, 00pasys TUPQy3HbIH CIIOK TPOTHUBOUOHOB

Uemy paBHa 3QpeKTUBHAS TONIIHNHA TUPPY3HOHHOTO CII0s?

PacCTOSHMUIO, HA KOTOPOM MOTeHIMAT () (HY3MOHHOTO CIIOSI CHIDKASTCS 10 HYJIS;
PacCTOsIHUIO, HAa KOTOPOM MOTeHIMAN U (HY3MOHHOTO CJI0sI CHIKaeTes B 6 pas;
PacCTOSHMUIO, HA KOTOPOM MOTeHIMAN () (HY3MOHHOTO CIIOS CHIDKAETCs B 2 pasa;
PacCTOSHMUIO, HAa KOTOPOM MOTeHIMAT () (HY3MOHHOTO CIIOSI OCTACTCS OCTOSIHHBIM

Kaxoit noTeHnran Ha3pIBAIOT JIEKTPOKUHETUYECKUM?

MOTEHIMA Ha TpaHuIe pa3zena ¢as;

MOTEHIIMAT HA TPAHUIIE CKOJIbKEHHUS

MOTEHIIMAT Ha TpaHuIe afcopOuoHHOro 1 A y3NOHHOTO CII0EB;

norenipan J{9C Ha paccTOSHUM OT TpaHuUIBI paznena (a3, paBHOM d(PPEKTUBHOM TonmuHe AP PY3HON YacTH
JO2C.

Kakoii 13 mepedrcieHHbIX HOHOB 00J1a/1aeT HanboJIbIned crnocoOHOCThI0 CkuMath JJIC B 3011 CysbhuIa CypbMBbI
(111) Sh2Ss, cTabHIM30BAHHOM HUTPATOM CYPHMBbI?

1) Ca?;

2)Cl;

3) SO.%;

4) Na*.

[TouemMy mpu BO3pacTaHHU pajuyca MOHOB, UMEIONINX OJUHAKOBBIN 3apA[, ycuimBaeTcs cxatue 193C?
13-32 YMEHBLICHUS THAPATALlMd HOHOB;

13-3a BO3pacTaHUs AUIOJIbHOTO MOMEHTA UOHA;

13-3a yBEJIMYEHUs aJicOpPOLMU OHa;

13-32 YBEJNIMYEHNU KPUCTAINIOXUMHUUYECKOTO painyca HOHA

[Tpu xakux ycnoBusax Bo3MoxkHa ctpykrypa JA9C no ['easmromnsity?
MIPY BBICOKOH KOHIEHTPAUH HHANP(HEPEHTHOTO HIIEKTPOIIUTA;

0e3 100aBOK DIICKTPOJIUTA;

HEBO3MOJKHA HH ITPH KaKUX yCIOBHSX

Kakoii anekTponuT Ha3bIBatOT UHIUPPEPEHTHBIM?

OJIMH U3 MOHOB KOTOPOTO CIIOCOOCH JIOCTPaNBaTh KPUCTAILUTHYUECKYIO PEIIETKY arperaTa MUIEIUTbL,

HE COZIep Kallliil NOHOB, COCOOHBIX IOCTPAaNBaTh KPUCTAIIMUECKYIO PELIETKY arperaTa MULEIUIbl M H3MEHSTh
MOBEPXHOCTHBIH MOTEHIUA (o;

HE coaeprKalluii HOHOB, oOpa3yromux auddy3Hyro gacts J19C
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HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 49 u3 58
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honoxenue o pa3paborke u peanusampu OIOIT COI'Y
Kaxoit amekTponnT Ha3pBatlOT HeMHIU(DPepeHTHBIM?
CoJIepIKaIlui MOHKI, CIOCOOHBIC IOCTPANBATh KPUCTATUIMYCCKYIO PEIIETKY arperata MUIICIUIb;
coliepKaliuii HOHbI, OTHOUMEHHBIE C TPOTUBOMOHAMU MUIICILIIBL;
HE COJep KAl HOHBI, CIOCOOHBIE JOCTPAaNBATh KPUCTAINTMIECKYIO PEIIETKY arperata MUIIEIUIbI,
HE COJep KAl HOHBI, BXOASIINX B MUTIEILTY 30JIS

Kaxkoii n3 noHOB 00/1agaeT HanbOombIIel crrocooHoCThI0 CokuMath JIDC B 30116 MNO;, crabunm3oBanasiM KMNO4?
1)Ba?*;

2)CI;

3)S047;

4) K*

Kakoii n3 nepeurcieHHBIX HOHOB 00Ia/laeT HanMeHbIel crmocooHocThIo CxumMath J1OC B 30me Agl,
crabmmm3oBaHHsIM AGNO3?
1) Na*;
2) Cl;
2—.
3) SO~
4) Ca?*

Kak w3mensiercs osddexruBHas tommmuaa nuddysnoit wactu JOC mnpm  yBeNmWYEHHH KOHIEHTPAIHH
nHARQGEPEHTHOTO IEKTPOINTA B 00heMe BOAHOM (a3bl (TIOBBIICHUN HOHHOMN CHITBI)?

1) Bo3pacraer;

2) HE MEHSIETCS,

3) yMeHbIIaeTcs

Kakoe neiictue okaspiBatoT Ha JI9C naandGepeHTHbIC 3EKTPOTUTHI?
MOBBIILAIOT (- MOTEHIHAIT;

HE U3MEHSIOT (- MOTCHIINAIT;

YBEIMYUBAIOT MMOTEHIIMA TPAHMIIBI PA3JIeNia;

CHMXKAIOT - mMoTeHIran

JlaTekc — 31O

nByx(asHas JBYXKOMIIOHEHTHAsI CUCTeMa-IHCIIEPCHS TTOTMMEpPa B BOJIE;

nByx(aszHas TPEXKOMIIOHGHTHAs CHCTEMa-JHCIIEpCHS TIOJMMepa B BOJE, CTa0MIM30BaHHAs MOBEPXHOCTHO-
AKTHBHBIM BEIIECTBOM (3MYJIBraTOpOM);

onHO(a3Has cucTeMa — pacTBOP MOJIMMEpa B BOAHOM cpejie, CoepKalllei SMyJIbraTop

JInodoOHBIE KOJUTOUIHBIE CUCTEMBI TPUHIUITAAIBEHO arperaTuBHO HEYCTOHYUBBI, IIOTOMY UTO

00J1a1at0T U30BITKOM CBOOOIHOW SHEPTHH;

XapaKTEePU3YIOTCs BBICOKUM MOJIEKYJISIPHBIM CPOJCTBOM MEXIY AUCIEPCHOH (ha30il n IMCIIEPCUOHHON CPenoii;
00pasyroTcs B pe3ysbTaTe CaMOIIPOU3BOJIBLHOTO TUCTIEPTUPOBAHUS

JInounpHbBIE KOIIONUIHBIE CHCTEMBI TPUHIUITHAIILHO arPeraTiBHO YCTOWYHBEI, IIOTOMY YTO

o0pa3yroTcs B pe3yabTare CaMOINPOU3BOIBHOTO AUCIIEPTUPOBAHUS M XapaKTEPU3YIOTCS BEICOKHM MOJICKYIISIPHBIM
CPOACTBOM MEXIY JAMCIICPCHOM (a30ii U AUCTICPCUOHHOMN CpeIoi;

00J1a1at0T U30BITKOM CBOOOIHOW SHEPTHH;

HUMEIOT NPEJENbHO BEICOKYIO IUCTIEPCHOCTh

Ha moBepXHOCTH YacTHIl AUCIECPCHOM (pa3bl MOJUCTUPOJILHOTO JIATEKCA UMEETCS Pa3pesKEeHHBINA afcopOIIMOHHBIH
cioii ITAB — naypara kanust (C11H23COOK). ArperatiBHas yCTOHYMBOCTB JIaTeKca 00YCIIOBIIEHA JEHCTBIEM
HOHHO-3JIEKTPOCTATHYECKOT0 (PAKTOpa YCTONUUBOCTH;

TUApaTallMOHHOTO (hakTopa;

CTPYKTYpPHO-MEXaHU4ECKOro (hakTopa
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OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honoxenue o pa3paborke u peanusampu OIOIT COI'Y
Ot xakux (pakTOpPOB 3aBUCUT KOHCTAHTA CKOPOCTH OBICTpOil Koarysimn Ks
OT TEMIIEPATYPHI U BA3KOCTH CPEJIbI;
OT TEMIIEPATyPhl U BPEMEHU KOATYJISIIHH;
OT BPEMEHH KOATyJISLNU 1 KOHIIEHTPAI[NH YaCTHI

[Topor OBICTPO# KOAryJISLuK — 3T0 KOHIEHTpatus nektpoiuta (Cs,), IpH KOTOPOit

CKOPOCTB KOAryJsiliuy nepectaet 3aBuceTb OT Coy;

NOTEHIHUAJBbHBII Oapbep OTTANKUBAHUS CTAHOBUTCS PABHBIM HYJIIO M BCE CTOJIKHOBEHUSI CTAHOBSTCS
3¢ EKTUBHBIMU;

CIIPaBEIMBbI 002 YTBEPIKICHUS

[opor koaryasiquu — 3TO HAUMEHBIIAs KOHLIEHTPALXs 3JCKTPOJIUTA, IPH KOTOPOr

CTaHOBHTCS] BO3MOKHON KOATyJISILHSL, T.K. IOTEHIUAIBHBINA Oapbep OTTATKUBAHKS CTAHOBHUTCS] MEHBIIIE SHEPTHU
TETJIOBOTO JIBIDKCHUS,

BCE CTOJIKHOBEHHMS YaCTHUI] CTAHOBATCS 3() (DK THBHBIMH;

CTpaBeJIMBEI 00a YTBEPKICHHUS

Kaxkoe u3 ontrueckux siBICHUN HEBO3MOKHO B KOJUIOUAHO-AUCIIEPCHBIX CUCTEMAX?
TUGPAKIKSI CBETA,;

OTpPa)XECHUE CBETA OT MOBEPXHOCTH YACTHIIL;

IIOTJIOIIEHHE CBETA

Benplit 3016 ocBemaeTcss MOHOXpOMATHYECKHM CBETOM ¢ JIMHON BoJHBI 400HM (cuuuit) 1 700HM (KpacHsiii). B
KaKOM COOTHOLIEHUH HaXOIATCS BEIUIMHBI MyTHOCTH?

Ta00 = T700

Ta00 > T700

Ta00 < T100

Kaxoe u3 mpuBe/IeHHBIX OTpeielIeHUil MyTHOCTH SBIISIETCS HETIPABHIIBHBIM?

MYTHOCTh — 3TO BEJIUYMHA, O0paTHAs TOJIIUHE CJI0s, IIPHU KOTOPOH MPOXOIAIIMIA CBET OCJIA0IIeTCs B € pas;
MYTHOCTB — 3TO BCJIMUMHA, YACJIICHHO paBHAas norapHQ)My OTHOIICHUA MHTCHCUBHOCTH MaAaroniero U npoxoaanicro
CBETa Yepe3 PacCeHBANIIYIO CPEIY;

MYTHOCTh — 3TO BEJIMYWHA, paBHAs MHTEHCUBHOCTHU CBETA, PACCESTHHOTO 110 BCEM HAlpaBJICHUSM eIMHHIICH 00hemMa
CHUCTCMbI TP MHTCHCUBHOCTHU MIaJIaIOIICTO CBETA paBHOﬁ 1.

CornacHo ypaBHEHUIO Paness HHTEHCHBHOCTB PaccessHHOTO CBETa BO3PACTAET MPSMO NPOIIOPLIHOHAIIBHO. .
KyOy TraMeTpa 4acTHIL;

KBaJ[paTy JJTMHBI BOJIHBI TaJJAFOIIETO CBETA;

YHCJICHHOW KOHLIEHTPALUHU YacTHUI]
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CUCTEMA MEHEJ[DKMEHTA KAYECTBA
VnpaBneHue 10KyMEHTUPOBaHHOH HH(popMarmei 7.5.3

MunuctepcTBo Kownrekcr opraunsartmu 4. O6ecneuenue 7. (Ilepconan 7.1.2)
HayKH U BBICIIEro oopa3oBanusi PO CTpaHI/II_Ia 51 u3 58
OI'BOY BO «COT'Y» Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

HpnMep Om1eTOB AJIA JK3aMEHa 110 JTUCHUIIINHE «KOJ’IJ’IOI/IIIHO-Z[HCHGPCHLIe COCTOSIHUA B IPUPOAE»
6 cemecTp

BUJIET Ne 1
1. OcHoBHBIE 3amaud KOJUTOMAHOM XxuMuHM. KoJuuyecTBeHHas XapaKTEPUCTHKA JAHUCIECPCHBIX CHCTEM.
Knaccudukamms mo pazmepy 9acTull (IUCTIEPCHOCTH).
2. Peomornueckuie cBOiCTBa CBOOOMHOAUCIIEPCHBIX CHCTEM. Y paBHeHHS HproTOHa 1 DHHINTEHHA.
3. UtoOsI BbI3BaTh Koaryisiimio 10 mz 30515 ruapokenaa xenesa (I11), B kaxaoM cirydae moTpedoBagoch MPHIHTH:
7,6 mn 2 1 pacteopa NaCl, 11 mz 0,01 1 pactBopa NaS0s u 13,5 mz 0,001 1 pactBopu K3 [Fe (CN)g]. Onpenenute
3HAK 3apsiJia YACTHI] 30JI U BEIYUCIIUTE MOPOT KOATYISIHU KaXKOTO 3JICKTPOJIHTA.

BUJIET Ne2
1. Knmaccudukariyisi TMCIEPCHBIX CHCTEM TI0 arperaTHOMY COCTOSIHUIO (ha3, 1O B3aMMOACHCTBUIO MEXKTy YaCTUIIAMH
JUCTIEPCHOM (ha3, TI0 CTETICHU B3aUMO/ICHCTBYSI TUCTICPCHOM (ha3bl ¢ AUCIICPCHON CpeIoi.
2. Kuneruka 0picTpoii koarymsanuu. Teoprss CMOITyXOBCKOTO.
3. BrnusHUE KOHIEHTpalWH, TEMIEpaTyphl M DJIEKTPOIUTOB Ha 3acTyJHEeBaHWE >kenartnHa. [louemy crymaum —
3JIaCTUYHBIE, a TeTH — XPYyNKue?

BUJIET Ne3
1. OG1mas xapakTepuCTHKa KOJUIOMJHBIX CUCTEM U METOJIbI UX HOIYyUCHHS.
2 O6pazoBanue TMO(GOOHBIX TUCTIEPCHBIX CHCTEM IPH AUCIIEPTUPOBAHUM; TPOLECCHI JUCTIEPTUPOBAHMSI B IPUPOJIE
U TEXHUKE.
3. KakoB MexaHW3M CTa0MIN3alliU SMYJIBCUI MOBEPXHOCTHO-aKTUBHBIMU BelecTBamMu? Pazbepure Ha mpumepe
SMYNbCUIl TUIIAa M/B B IIPUCYTCTBHUHU 3MYJIbIaTopa ojieara HaTpHs.

BUWJIET Ne4
1. TloBepXHOCTHOE HATSHKCHHWE OJIHOKOMIIOHCHTHBIX KHJAKOCTEH. JIuCHepCHOHHBIE M  HEIUCIICPCHOHHBIC
B3auMoeiicTeud. Pabora Koresuu.
2. Crabunuzanus dMyjibcuii U oopamienue ¢a3. [puniun nogdopa smybratopos. KoanecueHuus.
3. Kakoe siBieHHMe Ha3bIBaeTCsl TUKCOTponuen? B Kakux KOJUIOMIIHBIX CUCTeMax OHO HaOmomaetcs? Ilpu kakmx
ycioBusix?

BUUIET Ne5
1. Ctpoenne MueIIbl THAPOPOOHOTO 3015, BinsiHre KOHIIEHTPAIMU U IPUPOJIBI dJieKTponuTa (MHAn(QepeHTHbIe
1 HenHAn(epEeHTHBIE DIIEKTPOIUTHI) Ha BETMYMHY U 3HAK 3apsia KOJUIOUTHBIX YaCTHII.
2. Metosl m3MepeHHs IIOBEPXHOCTHOTO HATSHKEHUS M CBOOOIHOW TTOBEPXHOCTHOM SHEPTHH TBEP/BIX TEI.
3. IloscHuTe MexaHMU3M coroOMIN3anuy. I 1e B IpakTHKe HCIOIb3YIOT 3TO SBICHHE?

BUJIET Ne6
1. 3aBUCHUMOCTb MOBEPXHOCTHOTO HATSLKEHMSI BOJHBIX pacTBOpoB OT KoHueHTpauuu [TAB. TloBepxHocTHas
aKkTUBHOCTb. YpaBHenue Llumkosckoro. [Ipasuna droxno-TpayGe.
2. CequMeHTAITMOHHAS U arperaTUBHAS YCTOWINBOCTH IUCIIEPCHBIX CUCTEM.
3. Hanumwure dopmyiy MuILE/UIBl 30J Hoauaa cepedpa, MOJYyYSHHOIrO MPH B3aUMOJCHCTBHM pa30aBIIEHHOTO
pacTBopa ioauaa Kavs U u30bITKa HUTpara cepedpa. Kakos 3apsn Oyner umerts rpaHyna?

BUJIET Ne7
1. Bausaue wuuauddepeHTHBIX W HEMHAU(PQPEPEHTHBIX 3SJICKTPOJUTOB HA 3JICKTPOKMHETHUECKUN IMMOTEHIIMAI.
Crpoenune mutesut TuapohoOHBIX 30IIeH.
2. ®akTOphI arperaTUBHON YCTOMUYMBOCTU JUCTIEPCHBIX CUCTEM.
3. Harmmmmmre ¢opmMyny MUIeIsl 3051 OpoMuia cepedpa, MONY4eHHOTO TPU B3aMMOJIEHCTBHU pa30aBlIEHHOTO
pacTBopa HATpaTa cepedpa n30bITKOM Opomuaa HaTpus. KakoB 3aps OyaeT uMeTh rpanysia’?
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BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honoxenue o pa3paborke u peanusampu OIOIT COI'Y
BUJIET Ne8
1. VcToHMuMBOCTh U KOAryJIsIUs KOJUIOUAHBIX CUCTeM. B3anuMHas koarysius 30Jei.
2. ToHKME IJICHKU: TICHHBIC U 3MYJIbCHOHHEIC. [Iprpona ycTounBoCTH.
3. 3o01p Hoauaa cepebpa monyden modasienueM k 20 mz 0,01 H pacTBopa Honuna kamus, 28 mz 0,005 H pacTBopa
HuUTpara cepebpa. Hamummre dopmyny MUIEIIIBI TOIYYEHHOTO 30111 M ONpPENENNTe HANpaBICHUE IBIKEHUS
rpaHyJIbl 307151 Hoauaa cepedpa mpH 3aekTpodopese.

BUJIET Ne9
1. O6pasoBanne IHOGOOHBIX AWCIIEPCHBIX CHCTEM TIPH IHUCIICPTHPOBAHWH; KOHIECHCHpOBaHWH. IIpmMepsr.
CTpoeHre MULEIUTBI KOJJIOWIHOM YaCTHIIBI.
2. CTpyKTypHO-MeXaHH4YecKHii 6apbep no Pedunaepy - kak (akTop yCTOMYMBOCTH AUCTICPCHBIX CHCTEM.
3. Hanmmwre ypaBHEHUS peakluil, BRIPKAIONIMX MPOIECCHI, POUCXOMANINE TIPU TOTYUYCHUH 307151 THAPOKCHIA
xenesa (1) meTogom runponmsa. U300pasure cTpoeHrE MUIIEIUTBI TAHHOTO 30JIS.

BUJIET NelO
1. MeToab! MONY4YEHUS U OYUCTKH JUCIIEPCHBIX cucTeM. [TomyueHue 3051ei METOIOM MEeNTH3aI|H.
2. MonexynspHO-KHHETHYECKHE CBOWCTBA KOJUIOMIHBIX CHCTEM.
3. 3onb Opomuza cepebpa moydeH peakuueil qBoiiHoro oomena 20 mz 0,005 H pactBopa HuTpara cepedpa u 20
ma 0,0025 H pactBopa Opomuna kamus. Hamummre ¢opMmysay MHIEIUIBI HOJTYYCHHOTO 30JI51 M ONPEACTUTE
HaIpaBlieHHe JBIKSHHS TpaHyiIbl OpoMua cepedpa mpu iexTpodopese.

BMJIET Nell
1. Munenioo6pa3oBaHue B BOJIHBIX U HEBOIHBIX cpeaax. TepMoquHaMUKa MUIIETIIO00pa30BaHHs.
2. CTpyKTypo0Opa3oBaHue B TUCIICPCHBIX cUcTeMax. OCHOBHBIC THITBI CTPYKTYP.
3. Kak pacrmonoxarcst Oporu KoaryJsiuu B me-3k6/1 B psaay pactBopos coneit NaCl, AICIs, Na;S04, NaH2P04 st
307151 Tuapokcua xkenesa (1), momydernoro merogom ruaponmsa? Jlaite mosicHEHUS.

BUJIET Nel2
1. DIEKTPOKUHETHYECKUE SIBIICHUS. DIIEKTPO(ope3 U IEKTPOOCMOC.
2. Cequmenranus. CeTMMEHTAIIMOHHBIN aHaU3 cyclieH3ui. Y paBHeHne CTokca-DHINTeHHA.
3. Jlau 3056 rugpokcuaa xeseza (1) u 30106 cyapduma cypoemer (1), Iiast koarymisiiu 3TUX 30J€i MPUMEHHUITH
pacTBOPhI OJIMHAKOBOW HOpMalbHOW KOHIEeHTpanuu cieayrommx cojieid: Ca(NO0s)2, AlCIs, NaxS0s 1 Ka[Fe(CN)eg].
Kakoro pactBopa norpe0oBajoch Ui KOaryJsiiuy KaKA0Tro U3 30JIei HAMMEHbIIee 1 HauOoJbIlee KOINIeCTBO?

BUJIET Nel3
1. ITenst. [Tomyuenue u cTpoeHue. Y CTORYUBOCTH ITeH. OCHOBHBIC TPUMEHEHUSI.
2. Teopusi yCTOMYMBOCTH U KOATYJISLUK THIPOPOOHBIX KOJUIOHIOB PACTBOPAMH JIEKTPOJIUTOB.
3. Kak pacrosoxarcsi MOpord KOaryJsiiuu B me-3xe/1 B psgy pactBopoB coieir AlCls, MgS0s, NaH2P0s mist
OTPHUILATEIBHO 3apsHKEHHOTO 301 JUOKCHA KpeMHus? JaiiTe mosicHeH .

BUJIET Nel4
1. Auddysus B komumouaHbix cucremax. CBs3b ko3 duitnerTa quddy3un ¢ pa3sMepoM YacTHIL.
2. Omynsenn. Knaccudukanus sMmynscuii. MeToib! onipeienieHust ThIa 3Myabcuid. OCHOBHBIE IPUMEHEHUSL.
3. 30116 OpoMuza cepeOpa mosydeH peakiuei aeoiHoro oomena 16 ma 0,005 H pacTBopa HuTparta cepedbpa u 40 mr
0,0025 1 pactBopa O6pomuaa Kamusi. Kakoit u3 nByx snekrponutoB — MgS0s win Ks[Fe(CN)s] — Oyzaer umetsb
OONBLINI TOPOT KOATYJISALUH IS IOJTY4E€HHOTO 3071517

BUJIET Nel5
1. Asposomu. Knaccudukanms. DIIeKTpUIeCKHe CBOMCTBA a’po3osieil. [IpakTuaeckoe NCIoib30BaHueE.
2. KonnuectBeHHbie XapPaKTECPpUCTUKU TUCTIEPCHOCTU: JUCIICPCHOCTD, panyC KPHUBU3HBI, YACIIbHAasA ITOBEPXHOCTD.
[Nonsitre o MMoGUIBHBIX U JIMOPOOHBIX TUCTIEPCHBIX CHCTEMAX.
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BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honoxenue o pa3paborke u peanusampu OIOIT COI'Y
3. YtoOsI BbI3BaTh Koarysiimio 10 mz 30515 ruapokcnaa xeresa (I11), B kaxmaoM cirydae moTpedoBaaoCh MPHIHTH:
7,6 mn 2 1 pactBopa NaCl, 11 mz 0,01 1 pactBopa NapS0s u 13,5 mz 0,001 1 pactBopu Ks [Fe (CN)g]. Onpenenute
3HAK 3aps/a YACTHII 30J151 U BEIYUCIIUTE TIOPOT KOATYIISIIIMA KaXI0TO JICKTPOIIHTA,

BUJIET Nel6
1. Tepmomumunammka ancopbumn. BwiBojy ypaBuenusi I'n60ca. IloBepXHOCTHO-aKTHBHBIE W TIOBEPXHOCTHO-
WHAKTHBHBIC BEIICCTRA.
2. Knnaccudukarus u metoasl moaydenus reneit. [Ipuseante npumepst. CTYIHH.
3. [oporu Koaryyisiuu 3IeKTPOIUTOB JJIsi HEKOTOPOro THAP030is paBHBL: C nanoz = 300 mmonv/a, Cuge= 12,5
mmonwv/1, Cnazsos = = 147,5 mmonw/n, Caiciz = 0,17 mmonw/n. Kakoii 3apsi HECYT YaCTHIIBI 3071517

BUJIET Nel?
1. OtauuuTenbHbIe 0COOCHHOCTH PACTBOPOB MOJIMMEPOB U KOJUIOUIOB. SIBIICHHE aHOMAJIBbHOI BI3KOCTH PacTBOPOB
BBICOKOIOJIUMEPOB, YeM OHO BBI3BaHO?
2. CeauMeHTaIMOHHO- TN GY3MOHHOE PaBHOBECHUE, OTIPEIEIICHHE YHCIa ABOTaapo.
3. Bnusgnue KOHOCHTpAalu, TCMICPATYPbl U J3JICKTPOJIMTOB Ha 3aCTyJHCBAHHUC JKCJIaTHHA. Hoquy CTYAHH —
ANIACTHYHBIC, & TeITH — XPYNKUe?

BUJIET Nel8
1. Teopus ycroitunBocTH U Koaryisaiuu koutonnos (I'.dpeiimmuxa, [.Mromiepa, Teopust 1JIDO).
2. ToHKHeE MIEHKU: IEHHBIE U 3MYJIbCHOHHBIE. [Ipuposa ycTOHYHBOCTH.
3. Hamummmure Qopmyny munemnsl cynbdara Oapusi, MOTYYSHHOTO CIMBAaHHEM OJMHAKOBOTO O0BEMa CHIBHO
pa3baBIeHHOTO PacTBOpa XJIopuaa 6apus U MeHee pa30aBICHHOTO PACTBOPA CEPHOI KUCIIOTHI.

9. YueéHOo-MeTOAMYECKOEe M HHPOPMALMOHHOE O0ecTieueHHe TUCIUTLTHHBI
Jlureparypa:
a) OCHOBHasI JIUTEpaTypa:

b.M.Cymm. OcHOBBI KOJIIOUIHOM XUMUH. — M.: Akanemust, 2012

2. Komnoumnas xumwms. /| H. ®pannesa, E. Pomanenko, 0. besruna, E. BomocoBa; MunuCTEpCTBO
cenbckoro  xossictea  Poccmiickoit  @Denepanmu, @PI'BOY  BIIO  «CraBopomnosbckuii
rocy/lapCTBeHHBbIN arpapHblii yHUBepcuTeT». — CraBponois: [laparpad, 2012. — 52 c. : ui., Tadn.,
CXEM. — Pexum JIOCTyTIA: o HIOJIITUCKE. — URL:
http://biblioclub.ru/index.php?page=book&id=277427. — bubnuorp. B KH. — TEKCT : 3IEKTPOHHBIH.

3. Kykymkuna W.W. Komnounnas xumus. /| M. Kykymkuna, A.JO. Mutpodanos. — Kemeposo:
KemepoBckuit rocynapcrBeHHblii yauBepeuteT, 2010. — 216 ¢. — Pexxum gocTymna: 1o nojanucke. —
URL: http://biblioclub.ru/index.php?page=book&id=232755. — ISBN 978-5-8353-1084-5. — Tekcr :

=

JJIEKTPOHHBIN.

4. Tep3usu T.B. ®usnveckas u xomwtonanas xumus. / T.B. Tepsusn. — ExarepunOypr: UznarenscTBo
VYpansckoro yauBepcutera, 2012. — 108 c¢. — Pexwmm pgocrynma: mo mommucke. — URL:
http://biblioclub.ru/index.php?page=book&id=239715. — ISBN 978-5-7996-0789-0. — Tekct
JJIEKTPOHHBIN.

5. IpakTtukym u 3agauHuk no KosouaHoi xumuu. // Iox pen. npod. B.B.Hazaposa, M.: UKI]
«Axagemkauray, 2010

0) 10MOJTHUTEJIbHAS JIUTEepaTypa
6. MymxkambapoB H.H. ®usnueckas u kommongnas xumus. - M.: T'OOTAP-ME/], 2001
7. A.J1.3umon, H.®.Jlemenko. Komnongnas xumus. — M.: Beicmas mkoma, 2001
8. E.Jd.Ilykun, A.B.Ilepuos, E.A.Amenuna. Konnougnas xumus. M.: Beicias mkosna. 2008.
9. HN.A.®punpuxcoepr. Kypc komtonanoit xumun. M.: Beicmas mkomna. 1995.
10. P.A.XMenpuunkuii. Pusndeckas 1 KOUIOUIHAS XUMHA. — M.: Beicmias mxomna, 1988, 400 c.
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11.

12.

13.
14.

BI/II[ JAOKYMCHTA: Tlonoxenue mo JACATCIBHOCTH

Honosxenue o paspadorke u peanusamuu OIOIT COT'Y
XuMust IPUBUTHIX MMOBEPXHOCTHBIX coenuuenuit. // [lox pexn. I'.B.Jlucuukuna. - M.: DUSMATIINUT,
2003.
1O.I".®ponos Kypc komnongHoi xumun: IIoBepXHOCTHBIE SIBJIEHUS U JUCIIEPCHBIE CUCTEMBI. M.
«AnpsaCY. 2006.
banesun C.A. I[IpakTiky™m 1o (u3NYECKON U KOJIOUAHON xumun. M., 1972.
EpmioB 10.A. Komnounnas xumusi. @usndeckas XUMHs JUCTICPCHBIX CHUCTEM: y4eO. JJIs CTYJACHTOB
yupexaeHu# Boicl. pod. odpazoBanusi, oOydaromuxcs o crenuanbHocTd 060301.65 "dapmarus"
o gucnurumae "®u3. u kowtoua.xumus" / Epmos H0.A. - M. : IDOTAP-Menua, 2013. - 352 c. -
ISBN 978-5-9704-2428-5 - Tekcrt : anextponnslii / ObC "Koncynprant crynenta” : [caiit]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970424285.html. - Peskum mocTyma : 10 MOITHCKE.

B) UHTepHET-pecypcesbl
ObGecrieueH TOCTyN K COBpEMEHHBIM MPO(eCCHOHANBHBIM 0a3aM aHHBIX, HH()OPMAIIMOHHBIM CIIPAaBOYHBIM

1 TIOMCKOBBIM cucTeMaM (ouommotexka COI'Y):

DJIeKTPOHHAs 0MbauoTeka nucceprannii u apropedeparo PI'G (OB/1 PI'b)
Tpebyercs peructpauus B oudnmnorexe COI'Y

IBbC «YuuBepcurerckas oudanoreka ONLINE»
Tpebyercs peructpanus B oudnmnorexe COI'Y

IbC «Hay4yHas 3j1eKTpoHHasi 0udauoreka eLibrary.ru»
CamocTosiTenbHast peruCTpalysl Ha caiTe

IBC «KoncyabTaHt crynentay CryaeHvyeckas 3JieKTPOHHAs OUOIMOTEKA 10 MeTUIIUMHCKOMY U
dapmaneBTHYECKOMY 00Pa30BAHMIO, 2 TAKIKE M0 €CTECTBEHHBIM M TOUYHBIM HAYKAM B 11€J10M
Tpebyercs peructpanus B oudnmnorexe COI'Y

IBC «lOpaiiT» — 00pa3oBaTebHasi cpe/ia, BKANYAKIIAS BUPTYAJbHBIH YHTAJIbHBINA 321
YUEOHUKOB M YIYE€OHBIX NOCOOMIi 0T ABTOPOB M3 BEIVIINX BY30B PoccHU 110 BceM HANPABJEHUAM H
CHEeNHNAIBHOCTAM
Tpebyercs perucrpanus B oudnmnorexe COI'Y

SpringerCustomerServiceCenterGmbH (6a3a nanubIX, conepiKarine ICKTPOHHbIC H3aHUs
nznarenberBa SpringerNature 3a nepuoy 2011 — 2017 rr. (mosHOTEKCTOBas KOJIISKIHS B KojmuecTBe 46 332
KHUT)

Caiit aucranuuonnoro odyuenust COI'Y http://dist-edu.nosu.ru/

IIporpammuoe odecnieuenne u UurepHer-pecypcsl
Peectp nporpammuoro obecneyenus COI'Y

Ne HanmeHoBanue Ne norosopa(iuneH3usi)
n/n
1.| Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r
2. | Windows 10 ProforWorkstations Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
3. | Windows 8.1 Enterprise Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
4. | Windows 8.1 Professional Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
5. | Windows 8 Enterprise Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
6. | Windows 8 Professional Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
7. | Windows 7 Enterprise Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
8. | Windows 7 Professional Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
9. | OfficeStandard 2016 Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
10| OfficeStandard 2013 Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
11| OfficeStandard 2010 Ne 4100072800 Maicrosoft Products (MPSA) ot 04.2016r
12| Cucrema tectupoBanus SunravWEBClass No468 ot 03.12.2013 UII Cynratynun P.T.(6eccpodHo)
IIporpamMmMHoOe oOecrieueHne Ne CZ1/108 ot 29.08.2017 (MmakcumyM-codT) OeccpodHO
13| 1C:IIpennpusitue. Byxrantepckuii Yuer.
Tunosas koHdurypanus 8 cereBasi Bepcust
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14

Cucrema KoMisioTepHOI BepcTkn MikTex

Junensus FSF/Debian (Co6oaHoe mporpaMMmuoe
obecnieuenne) 6eccpouHo

15

AHTHBHpPYCHOE ITPOrpaMMHOE 0OecTieUeHue
KasperksyTotalSecurity

Nel7E0-180222-130819-587-185 ot 26.02. 2018 1o
14.03.2019r

16

Cucrema ympaBieHus 0a3aMu TaHHBIX
MySQLFireBird

CrobOogHoe porpaMMmHoe obecriedeHne(beccpouHo)

17

HurerpupoBanHas cpena pazpadorku Eclipse

CBobosiHOe iporpammuoe obecrneueHne(6eccpoyHo)

18

[IporpammHoe obecnieueHue st
PEIaKTUPOBAHKS XUMHUYECKUX (POPMYIT
IsisDraw

CBoboHoe porpamMmmHoe obecrneueHne(b6eccpoyHo)

19

CucreMa Ioucka TeKCTOBBIX 3aUMCTBOBAHUMN
«Antnioarnat.BY3»

No795 ot 26.12.2018 (meticteutenen mo 30.12.2019r) ¢
3A0 «Autu-Ilnarnar»

20

[MporpamMmHuoe obecneueHue 1C:
[Ipenmpustue 8.3 YnpasieHue Topropieit

NeKTI /108 ot 29.08.2017 ¢ OO0
«Makcumym»(6eccpoyHo)

21

[Iporpammuoe obecniedenue 1C:3apruiara u
KaJpbl FOC.YUPEKACHUIS

NeCJ1/93 22.08.2017r. «<MAKCUMYM-
CODT» b6eccpouHo

22

[TporpamMmHuoe obecnieuenue 1C:010mKeT.

NeCJ1/76 01.03.2017r. «MakcuMyM-coT» 6€CCpOuHO

23

OducHas cuctema Libre Office

JIunensuss GNU/GPLcBoGoaHOE porpaMmMHoe
obecrnieuenne (0eccpodHO)

24

ABTOMaTH3MpPOBaHHAS CHCTEMA
«Ymupasnenue —/lekanat bPCy»

CBUAETENBCTBO O FOCYJAPCTBEHHON PErUCTpaLuU
nporpammsl 111 OBM Ne2015611830 ot
06.02.2015(6eccpouno)

IIporpamma ans 9BM «bank BonpocoB Aiis

Pazpabotka COI'Y CBHIETENHCTBO O TOCYAaPCTBEHHOM

25 | KOHTPOIS 3HAHUID» peructpauuu nporpamMmsl Aia 9BM Ne2015611829 ot
06.02.2015(6eccpouno)
2% Koncynprant+ Ne430-2017/614 ot11.01.2017
000 "dact-Uuadopm"
27 | rapaHt 01.2019-12.2019
og | TUIAHBI Ne5581, 01 09.01.2019r. (09.01.2019r. 10 08.01.2020r.)
000 JIMMUC
29 | VSDESK Ne 108205/01 ot 05.02.2018r. W11 U, A.CepreeBud
30 | «l"amaktuka» Ne31907480031 ot 25.02.2018r.(beccpodno)
31 | BricsCAD BricysNV, 29.11.2018r 10 29.11.2019r
DJIEKTPOHHBIE pecypchl, o0ecneynBalolie peajn3annio 00pa3oBaTebHbIX NPOrpaMM
®PI'BOY BO «CeBepo-OceTuHckuii rocyiapcrBeHHbli yHusepcurer umeHu Kocra
JleBanoBuuya XerarypoBa»
Ne HaumenoBanue punan- Anpec Csenenuss | Ne  nmorosopa Cpok Kon-Bo Xapakrepuc-
Ne JNEKTPOHHOTO | JIEKHOCTh caiira 0 TIpaBo- Ha IpaBo JeicTBusI TOYEK THKa
pecypca o0nana- ucnois3. 9bC 3aKJIIO- noctyma/ JIOCTyTa
Teme YEHHOTO HOJIb30Ba-
JIOroBopa Teneit
1 3BC Croponns | http://www 000 Jorosop 12.09.2014 7000 o IP-
"YHupepcu- s biblioclub. «Hexkc- Ne 135-06/14 r.- azmpecy
TeTcKasi ru Mennay or 12.09.2014 | 11.09.2015 Bbesnmumurt-
OoudaMoTEeKA T. T. HbIit
Online" Jorosop Ne | 12.09.2015 7000
167-08/15 r.-
or 12.09.2015 | 11.03.2016
r. .
Jorosop Ne | 12.03.2016 7000
58-02/16 .T.-
ot 09.03.2016 | 11.09.2016
r. T
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Crpanuna 56 u3 58
e u peaauzauuy OIOIl COI'Y
Jorosop Ne 12.09.2016 7000
202-08/16 I.-
or 24 08.2016 | 11.03.2017
I. T.
Jorosop Ne 12.03.2017 7000
069-02/17 r. -
or13.03.2017 | 11.03.2018
.
Jorosop Ne | 12.09.2017 7000
184-08/17 -
ot 04.09.2017 | 11.02.03.2
018.
Jorosop Ne | 16.04.2018 7000
056-02/18 I.-
or 25.05.2018 | 16.10.2018
Jorosop Ne 7000
163-10/18 17.10.2018
ot 30.10.2018 I.-
31.12.2018
Horosop Ne | 01.01.2019 7000
21-02/2019 r.-
or 14.02.2019 | 30.06.2019
.
Jorosop 01.07.2019 7000
Ne75-06/19 Ir.-
oT 31.12.2019
08.07.2019 I.

10. MaTepHaJ’leO-TeXHI/I‘-IECKOC OCHAIICHUE JTUCHUIIJIMHDBI

KommnbroTepHblit kiace, noctyn K cetd MHTepHET (BO BpeMs CaMOCTOSTEIbHOH paboThI), OPITEXHHUKA,
aNIeKTpoHHAs 6a3a AaHHBIX Oubmuorexku COI'Y, NeKIMOHHBIE ayTUTOPUH; KaOMHET, OCHAICHHBI HHTEPAKTHBHOM

JOCKOH, IPOEKTOPOM, XMMHUUECKas J1JabopaTopHs.

MarepuanbHO-TeXHHYECKHE CPeICTBa 00yUeHH:

dotokonopumerp KOK-3.
Texanueckue Becsl BJIKT-500r-M.

Pedpakromerp yausepc. n1a6. UP® 454.
bans BogstHas komObupupoBanHast bBKJI-M

Buckoszumerp BIIII-1,14

©CooNO WD PR

Cyurmnbhbiit mkadg CHOJI-353535/3-M2V.

Meriranka MaruuTHas ¢ nogorpesom 113-6110

10 YcTaHoBKa JUI U3YYEHUs SBICHUS dIIeKTpodopesa.
11. Habop nabopaTopHoii mocyasl 1 MaTepHaioB.

12. HaGop peakTuBOB.

[Tpubop Pebunnepa aiist onpeneaeHus MOBEPXHOCTHOTO HATSXKEHUS
YcTaHoBKa JUIS CEAMMEHTAIIMOHHOTO aHAIIM3a (TOPCUOHHBIE BECHI).
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JlabopaTopus
du3nyecKkon u
KOJUTOWTHOW XMUMHU

JlaGopaTopus
DOU3NKO-XUMHYECKUX
METOJ0B aHaIn3a
OpPTaHUYECKUX
COeTUHCHHH

Pazpabotunk:

Burapener mporecca 7.5.3: Otaen ZoKyMeHTO000poTa
Bupn nokymenra: IlonoxeHue 10 AeSATEIbHOCTH

Honosxenune o paspaborke u peanusanuu OIOIT COT'Y

VYuebnrix MecT — 15 Pabounx mect — 15

Ob6opynoBanue: - MynpTUMEAUKHBINA POEKTOP ¢ 3KpaHoM (MylIbTUMETUIHBIH TPOEKTOP
OPTOMA projector DX32, ¢ mOTOIOYHBIM KpeIuleHneM u Hab. kabemeit — 1 mr.
Komnbrorep n/komi. kiacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3VY+/knaBuat — 1mr.

Honomep U-510 crarmapTHBINH — 2 T

Komopumerp KOK-2MIT — 1 mr

Kanopumertp KJI-5 — 1t

Pedpakromerp UP® 45462M ¢ oacBeTkoi — 1 miT

Iomsapumerp xkpyrosoit CM3 — 1 mt

Konmykromerp MAPK-603/1 — 1 it

Becki naboparopusie CAS MW120 — 1 it

Becsr maboparopasie npenmzuonasie ET-30011 ¢ mposepkoit

Amnanuzarop «Okenept-001» — 1 mt

Tepmoctar HUBER — 1 it

pH-metp «Annon-4100» 6/3nexTpoma— 1 miT.

Cuekrpodortomerp [19 5400 YO -1t

Tepmoctar Huber CC-K6 — 1mT

VYyebusix MecT — 15 Padouux mect — 10

Ob6opynoBanue: - MynbTHMEAUUHBINA POEKTOP € 3KpaHoM (MyIbTUMETUIHBIA TIPOEKTOP
OPTOMA projector DX32, ¢ moTONOYHBIM KpeIJIeHHEM U Ha0. kabeneit — 1 mir.
Kommbrotep i/komit. kiaacca Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb
O3VY+/knaBuat — 1mir.

Komnbrorep Pentium 4-506 Foxconn 915 GL7MH-S 512 Mb O3V — 1t

Komnbrotep B xommiekte (Morutop (AOC E2250Swnk <Black>)//Cuctemn — 3t

ITorenumometp II1-63M -1t

[Monstpumetp kpyrosoit CM-3 -1t

ITorenmmocrar SP-50 -1mT

Xpomaro-macc-ciekrpomerp TermoScientificTRACE 1300 ISQ (ThermoFisherScientif —
1 mmT.

Crexrpodotomerp 119 5400 YO -1t

Yuropuna T.M., kaHauIaT XUMHYECKUX HayK, JOLEHT Kadeapel opranuyeckoi xumuu CeBepo-
OcertuHckoro rocynapctBeHHoro yHuBepcutera umenn Kocta JleanoBuua Xerarypoa (OI'BOY BO

«COI'Y»).

[IporpamMma onobpeHa Ha 3acefaHuu Kadeapbl OpraHudecKol XUMHUH

oT «28» wmronsa 2019 r., mporokon Ne 11.
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Honosxenue o paspadorke u peanusamuu OIOIT COT'Y

11. JIucT 00HOBIeHHSI/aKTyAJIU3AIUN

[Tporpamma oGHOBIIEHA.

[TporpaMmma paccMOTpeHa U YTBEpKIeHA HA 3aceaHuu Kadeapbl OPraHUYEeCKON XUMUU
HaumMeHoBaHue Kageopvl

ot «28» utons 2019 r., mporokosn Ne 11.

[Iporpamma omoOpeHa Ha 3acenaHuu coBeTa (DaKyJIbTETAXUMHH, OMOJIOTHM M OWOTEXHOJOTHU
ot«01» nronst 2019 r., mpotokos Ne 12.
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