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1. MEPEYEHb KOMIIETEHIUI, ®OPMUPYEMBIX JTAUCIHUILIMHON

Taomauna 2.1.

Mannua CBHA3HU KOMHeTeHHHﬁ, (])opanyeMblx Ha OCHOBE€ U3YUYCHUS NUCHUILJIMHBI C
BPEMCHHBIMMU 3TAallaMHU OCBOCHUA €€ COACPKaAaHUSA

Kon HaunmeHoBaHue HNuauxarop B pesyabTare ocBoeHUs
KoMIIe KOMIIeTeHIIUH NOCTUKEHUS AUCHUILINHBI 00y4arommiics
TeHLH KOMIIeTeHIIUH JOJIKeH

"
Yuueepcanvnvie komnemenyuu (YK) u unouxkamopul ux oocmudicenusn:
VYK-6.| Cnoco6en onpenesats 1 |YK-6.1 OuenuBaer ceon [3HATh: CBOU JINYHOCTHEIC

peajn30BbIBATH
NPHOPHUTETHI
COOCTBEHHOM
JeATeJILHOCTH U CIOCO0bI
ee COBepIIeHCTBOBAHUS
HAa OCHOBE CAMOOIIEHKH

pecypchl U X IpeAesbl
(JIMYHOCTHBIE,
CUTYaTHUBHBIE,
BPEMEHHBIE), ONTUMAIILHO
WX UCIIOJIB3YET IS
YCIIEILIHOTO BBIMTOJIHEHUS
MOPYYEHHOTO 3a1aHHS;

OCOOCHHOCTH U PECYPCHI

'YMeTh: aJIcKBaTHO OIICHUBATH CBOU
CIIOCOOHOCTH M BO3MOYKHOCTH C
COOTBETCTBUEM KOHKPETHOM
CUTYyaIuu

Baaaernb: HaBEIKAMHU
CaMOJIMarHOCTUKH

VIMYHOCTHBIX KOMMYHI/IKaTI/IBHI)IX
CITOCOOHOCTEH B JIEIOBOM

HCIIONB3YS] UHCTP-
YMEHTBI

B3aHMOJICICTBUH
YK-6.2 3HATB: CIIOCOOBI
OrnpenensieT MPUOPUTETHI CAMOCOBEPILICHCTBOBAHUS
po¢eCcCHOHATHHOTO CBOCH JICATCIILHOCTH C YUETOM CBOUX
[pocTa U CocoObl ITUYHOCTHBIX, JICTOBBIX,
COBEPIIICHCTBOBAHHUS KOMMYHHKATHBHBIX
COOCTBEHHOM KauecTB.
MesITeTbHOCTH 'YMeTh: OTpeIeNIATh TPHOPUTETHI
IMTUYHOCT-HOTO U MPOPECCHOHATHHOTO
[pocTa.
Buianers: mpreMamu 1esenoyiaraHus
151
[TAHUPOBAHUS CBOCH
npodecCuoHaATbHON
YK-6.3 3HaTh: BO3MOXKHbIE BapUAHTHI
BeicTpauBaeT ruOKYI0 | perreHust THIMYHBIX 3a/1ad.
NpodeCccHOHATBHYIO YMeTh: HCII0JIb30BaTh
TPAEKTOPHIO,

MHCTPYMEHTBI HEIIPEPBIBHOT'O
caMmoo0pa3oBaHMsI.




HETPEPHIBHOTO
oOpa3oBaHus, ¢

Y4€TOM HaKOIIZICHHOI'O

OTIbITa
npodecCuoHAIBHON
JEeSTEIILHOCTH U
JTMHAMUYHO
M3MCHSIFOIIUXCS
TpeOOBaHUI phIHKA
Tpyna

Baagers: MeToOUKaMU
CaMOpa3BHUTHUS U CAaMOOOpa30BaHUS

Ilpogheccuonanvnvie komnemenyuu (I1K) u unoukamopsl ux oocmudicenus

IIK-3

CrnocoOeH Ha OCHOBe
KPUTHUYECKOI'0 aHAJIN3a
pesyinbratoB HUP u
HUOKP onenuBath
MEePCIEKTUBBI UX
MPAKTUYECKOTO
MIPUMEHEHUS U
MIPOJOJIKEHHS paOOThI
BBIOpPAHHOM 00J1aCTH
XHUMHH, XUMHYICCKOM

TEXHOJIOTHH NJIN CMCXKHBIX

C XMMHEHN HayKax

MK-3-1.
CucreMaTusupyer
nHpopMaIuo,
MOJy4eH-HYI0O B XOJI¢|

3HaTh:  OpPUHLUIOBI  paboTBl  HA
COBPEMEHHOM HAy4YHOU amnmnaparype npu
[IPOBEJCHUH HAyYHBIX UCCIICJOBAHUM.

'Ymerb: paboTaTh Ha COBPEMEHHOI

HUP u  HUOKP,HayuHoli annapaType ONpu Npo-BeACHUH]
QHAIM3UPYET €€  MHAy4YHBIX  MCCIEJAOBAaHUN, BBIOMpATH
COTIOCTABJISIET clcpencTpa U3MEepeHuil, METOJTUKY]
IUTEpaTypHBIMU aHaJIM3a, OLICHUBATh YPOBEHBD,
ITaHHBIMU. 3arpsi3HEHU; aHAIIM3UPOBATH|
[1K-3.2. Onpenensier [COBPEMEHHBIE MaTepHalbl U CpPEACTBA
BO3MOKHbBIE peructpanuu  HHQOpPMAIMK;  JeTaTh
HaIpaBJICHUS BHIOOp  CpeACTB M MaTepualioB
pa3ButTUs paboT u [pErucTpanuu uHbopMaIuu npy|
MEePCIIEKTUBBI [POBEICHUU HAYYHBIX UCCIIEI0OBAaHUI.
MPaKTUYECKOTr O Baagers: HaBBIKAMHU BbIOODA
MPUMEHEHHS ONTUMAJIBHOTO METOJIa MCCIIEI0BaHuUs
MOJTy4EHHBIX (yHKIIMOHAJIbHBIX MaTepuasoB B
[pEe3yJIbTaTOB 3aBUCUMOCTH OT oObeMa U ILenel
VICCIIEZIOBAHHUS s peleHus
[OCTABJIEHHBIX 3aJad Ha OCHOBAHMUHU
aHaM3a U COIOCTaBJIIEHUS  Bcel

COBOKYITHOCTH UMCIOIINXCS JaHHBIX

2. OIEHUBAHUE BBITTIOJTHEHUSI TIPAKTUYECKUX 3AJIAHUI

4-patbHaA IMoka3aTenu Kpurtepun
IKaJja

(ypoBeHb
OCBOEHUS)

OT1iauuHo 1.Tlonuora BBITIOJIHE- MaFI/ICTpaHTOM 3a1aHUC PEUIICHO

(TIOBBIIIIEHHBIH HUS MPaKTHYECKOro | camocrodrenbHo. Ilpu  srom  cocraBieH

YPOBEHb) 3a1aHus; MPaBUJIbHBIN aJITOPUTM PELICHUS 3a/1aHUsl, B

2. CBOCBPEMEHHOCTb JOTHYECKUX PpACCYXACHHSIX, B BbIOOpE

BBINIOJIHEHUS 3a/1aHUS; (dhopMyIl U pelIeHUH HEeT OIMOOK, MOTyYeH

BEPHBII OTBET, 3a1aHue peLIeHo




3. [TocienoBarenprHOCTE
u paIoHaTbHOCTh
Xoporo BBIIIOJIHEHMS 3aJaHUs;
(GasoBbiit 4. CaMOCTOSTEIEHOCTD
YPOBCHB) peLIeHHUs;
5.nT.m.
Y 10BIETBOPUTEIDL
HO
(ToporoBbIit
YpOBEHbB)
Heynosnersopure
JILHO
(YpoBEHb He
chopMHpOBaH)

paIMoHaTBLHBIM CITIOCOOOM.

MaructpaHToM  3aJlaHM€  PELIeHO  C
NoACKa3kon mpenonasarensd. Ilpu  stom
COCTaBJIEH IIPABUJIbHBIN aITOPUTM PELICHUS
3aJaHusg, B JIOTUYECKOM pACCYXICHUU H
pellieHMM HET CYLIECTBEHHBIX OLIMOOK;
NpPaBUIBHO CHENaH BBIOOp Qopmyn i
peleHust; ecTb OObSICHEHHE pELIeHUs, HO
3aJaHKe pelIeHo HEPAIMOHAIBHBIM
croco0oOM WM JOIMYIIEHO He Oojiee IBYX
HECYIIECTBEHHBIX ounooK, MOJTy4YeH
BEPHBIN OTBET.

MaructpanToM ~ 3aJaHue  pemeHo ¢
moJiIcka3kaMu mpemnojaasareis. [Ilpu stom
3aJlaHue MOHATO MPABUIBHO, B JIOTHYECKOM
pacCy)KICHUU HET CYIIECTBEHHBIX OIIMOOK,
HO JIONYIICHBI CYIIECTBEHHBIC OMIMOKH B
BbIOOpE (GOpPMYJT WIM B MaTeMaTHYECKUX
pacueTax; 3aJaHHe PEIICHO HE IMOJHOCThIO
WAIN B 00IIIEM BHUJE.

MarucTpanToM 3aaHUE HE PELICHO.

3. COOTBETCTBHUE U3YYAEMBIX PA3/IEJIOB, U3YYAEMBIX PA3/IEJIOB,
PE3YJIbTATOB OBYUYEHUSA U ONEHOYHBIX CPEJACTB

Ne KonTposmpyembie pa3jaesibl (TeMbl) Kox xonTposm- HaumeHoBaHue
n/n AUCHHUIINHBI) pyeMoii KoMIIe-| OLEHOYHOI0 CpeacTBa
TeHIUH
(nJm ee 4acTH)
1. locHoBHBIC MOJIOKEHUS mucrmmmnel Y K-6, TIK-3 co0eceioBaHuE
«AJICOpPOINS U TTOBEPXHOCTHBIC SBICHUS
2. Xumms  mosepxmoctm  u  crpykrypa] YK-6, IIK-3 cobecel0BaHUE
a7ICOpOEHTOB
3. [Teopust amcopOumm rasoB u crpykrypa| YK-6, IIK-3 cobeceioBaHUE
a7ICOpOEHTOB




- [Tepmonuuamuka ancopbumu u3 rasosoi| YK-6, TIK-3 cobecemoBaHue
¢a3bl Ha TBEPAOM aJicOpOEHTE

- Xpomarorpadus. Xpomartorpapuueckuii ag- YK-6, IIK-3 cobeceoBaHue
COpPOILIMOHHBIN aHaTHU3

5. TAIIOBBIE KOHTPOJIBHBIE 3ATAHUSA NJIX HHBIE MATEPUAJIBI,
HEOBXOJIMUMBIE JIUI1 OHEHKHW 3HAHUU, YMEHUNU, HABBIKOB U (MJIN)
OIIBITA AEATEJBHOCTH

3aoauu 0na camocmoamenvHoll padomol

1. Ompenenute yAenbHYIO IOBEPXHOCTh M CYMMapHYIO IUIOMIA/Ib MOBEPXHOCTH YACTHIL 307151
cepebpa, moaydeHHOro mpu npobnenun 1,2 r© cepebpa Ha dYacTHUIBI IIapoOOpa3HOU
(GhOopMBI ¢ AMAMETPOM 1,010 ® m. TlnotHOCTS cepebpa pasua 10500 Kr/ne.

2. PaccumTaiiTe cymMMapHyO IUIOMIA b MOBEPXHOCTH YACTHI] 30J8 Cyab(HUAa MBIIIbSIKA U
yucno yactunl B 0,5 1 307, ecnu 1 11 3054 comepkuT 2,25 T cynb(duaa MbIIIbSKA.
YacTuusl UMel0T GOpMy KyOHKOB ¢ UMHOH pebpa 1,210 m. IlnotHocts cymbduia
MblIlIbsAKa paBHa 3506 Kr/nC.

3. 3.Cycnen3uss KBapua coIepxuT cdepudeckue wyactumbl, npudem 30% wmacchl
MPUXOIUTCS HA YaCTHIBI, MMerome paamyc 110 ° M, a Macca OCTalTbHBIX — HA YACTHIIBI
pannyca 510° m. Kakosa yJeJIbHas TOBEPXHOCTh KBapIia?

4. Ompenenute KodQPUUUEHT IUPPY3UH KpacuTens B BOJHOM jpacteope, cClIi Ipn
rpagMente KoHieHTpammii 0,5 kr/mM°3a 2 u wepes 2510 m° mpoxommr 4,910 'r
BEIIIECTBA.

5. Omnpenenute kodpduuuent audpdysun xommougHoro 3onorta npu 20°C B Boje, eciu
paauyc ero 4acTull paBeH 107 M, BSIBKOCTB pasna 0,001 Ila'c.

6. Omnpenenute KodppuUUEeHT IUPPY3UH YaCTHIl 30JI0Ta, €CIU IpH H3YYEHHUH
OpOYHOBCKOTO JIBUKCHHUSI 3TOM YAaCTHUIIBI BJIOJIb OCH 4Yepe3 Kaxable 2 ¢ OMpeelsuInch
CMEIIIeHHUs, KOTOpbIe OKa3aauch paBHbIME (B MkM): 1,2,2,3.1,1,2,2,1,2,3,2,1,2,3.

7. Omnpenenure yACIbHYIO MOBEPXHOCTh CIEAYIOIIMX YACTHUIL: a) KyO ¢ jaiuHON pedpa 10
®M, 6) map ¢ auamerpoM 1 MKM, B) IIUIMHAD C BBICOTOM H JMAMETPOM OCHOBAHHS 110 |
MKM.

8. IIpobupka BwicoTOo 0,1 M 3amoiHeHa BBICOKOJMCIIEPCHOM cyclieH3ueill KBapua
(mmotHOCTH 2650 KI/M° B BOJIE (mmotrocts 1000 kr/m°, Bsskocts 0,001 [Ta'c)). Bpems
MOJIHOTO OCEJaHMs YacTULl paBHO 2 4. KakoB MMHUMaNIbHBINA pa3Mep yacTull, IpUHUMAs,
YTO OHU UMEIOT cheprdeckyro hopmy?

9. Bo ckoibko pa3 BO3pacTeT IMOBEPXHOCTh YacTUI[ B pe3ysbTaTe ApOOJIEHUs KyOuKa
cepebpa ¢ umrHON pedpa 0,5 cM 0 YacTHI KyOHdecko Gpopmel ¢ JuHHON pedpa 510°
Sem. TInotHOCTH Cepebpa 10,5 r/em®,

10. Paccumntath cpemHuil CIBUT CEepUIECKUX YaCTHUI] OKCHIA ATFOMUHUS B BOJIE M CKOPOCTh
UX CEIUMEHTAIMU TNpH CIeNYIOIUX YCIOBUSAX: TemmnepaTypa 293 K, BS3KOCTb cpelibl
110°Mac; rmmotHOCTE  mucmepcHoil  dassr  pasHa  3,9'10%kr/M®.  Cpamuts
CEUMEHTALlMOHHYI0 YCTOMYNBOCTD JIUCIIEPCHBIX CUCTEM C pa3MepaMu 4acCTHULL 10°u 107
% M. TIn0THOCT JTUCTIEPCUOHHON CPeIbl CYMTATh PABHYIO 110° kr/v®,

11. ComocTaBbTe OCMOTUYECKUE JABICHUS ABYX THIPO30JICH CO CPEPUUECKUMHU YACTUIIAMU
IIpU OAMHAKOBOW AMCIIEPCHOCTH, €CJIM MaccOBasi KOHLIEHTPALIUs COOTBETCTBEHHO paBHa 7
u 3,5 r/m.



12. PaccunraiiTe, BO CKOJIBKO pa3 M3MEHUTCS 3arac MOBEPXHOCTHOW 3HEPruH 1 Kr BOASHOTO
TyMaHa [P €ro KOHJEHCAIMK: OT pa3Mepa Kamnesb B 1 HM 10 Karenb B 1 MKM.

13. ITo u30TEepME MOBEPXHOCTHOTO HATsHKeHUS (0) OyTuioBoro crupra mpu 325 K
0 =00— 17,7'10731n(1+19,720) C-KOHIIEHTpAIUs CIIUpTa
Paccuuraiite ero n3oTepMy agcopOLMU U OLIEHUTE pa3MepPbI MOISPHOMN TPYIIIIBI.

14. 3omp noguaa cepedbpa monydeH cmermenueM 8 mi 0,05 M pactBopa noauma kamust u 10
mia 0,02 M pactBopa HuTpara cepedpa. Hanummure crpoenue vactuil 30is. Kak MokHO
OTIBITHBIM ITyTE€M MOJTBEPAUTD €ro?

15 PaccuuTaiiTe MOJHYIO MOBEPXHOCTHYIO SHEPrHI0O 5 T 3Myibcud O€H30ila B BOJAE C

KoHIeHTpanuen 55% (mac), ecnu pasmep kanenb paBeH 0,3 MxM. Mexda3zHoe HaTsHKEHUE

paBHO 26,13 MI[)K/MZ, IUIOTHOCTE Oen3oia- 0,858 r/em’.
16. PaccuuraiiTe KOJIMYECTBO YKCYCHOM KHCIOTHI, aacopoupoBanHoe 100 T mouBbIl, U3
pacTBopa KOHIIEHTpamuu 15,5 MMOJIB/I, KOHCTaHTHI a U 1/n paBHBI COOTBETCTBEHHO 9,5 1 0,22.

17. K 100 em® pacTBopa YKCYCHOM KHCIIOTBI pa3nu4HON KoHueHTpauuu npu 20°C gobaBuim
no 3 r aKTUBUPOBAHHOTO yris. Koin4yecTBO KHUCIOTHI JO W IOCJIE aJCOPOLMM ONPENeIIsin
tutpoanneM 50 cm’ pactBopa 0,1 M pactBopom NaOH B MpUCYTCTBUU (PeHondTranenHa.
Omnpenenure aacopOUMIO ISl KaXKIOTO PACTBOPA KUCIIOTHI.

18. Kakoit 006ém 0,001 M AsClz Hago mpubaButs k 0,02 1 0,003 M H)S, 4ro0sl He
MIPOM30IIIO 00pa30BaHUS 30151 CYJIb(H/Ia MBIIIBSIKA, & BBITAT 0CATOK AsyS3?

19. 3omp noauaa cepedpa MoxydyeH cMmeneHueM paBHbIXx 00beMoB pacTBopoB KI 1 AgNOs.
[Toporn koarymsiuu JUisl pa3jidyHbIX 3JEKTPOJIMTOB W JAHHOTO 30JIs1 MUMEIOT CIEAYIoU[ne
snaueHus (Mmodn/n): C(Ca(NOs),) = 315; C(NaCl) = 300; C(MgCl,) = 320; C(NazPO,) = 0,6;
C(Na;S0O4) = 20; C(AICI3) = 330. ¥V xakoro u3 snektposntoB Kl wiun AgNOsKOHIICHTpanus
Ooubiie? Jlaiite 000CHOBaHHBIN OTBET.

Ilpumepovt KonmpoavbHbIx padGom

Honyuenue u ceoiicmea 0ucnepcublx cucmem

1. Beoruncnute cpeHMii KBaJIpaTHUHBIA CABUT YacTUIl THIPO30Js ruapokcuaa xeneza (I11)
3a 10 ¢, ecnu paguyc yactuil paBeH 50 MKM, BS3KOCTb BOJBI 1| =10"Ma c, TeMrepaTrypa
20°C.

2. 3onbp Agl nonyden npu go6asneHun 8 mia BoxHoro pactBopa KI konnentparueit 0,05
Mosib/1 Kk 10 mur BogHOoro pactBopa AgNOs3 konnentparmeit 0,02 mons/n. Hamumuare
dopmyny wmunemisl obpaszoBaBiierocss 3ois. Kak 3apsbkeHa dwactuna 3oms? Kakum
METOI0M MOYKHO OTPEACIIUTH ITOT 3apsi?

Aocopoyusn

1. Tlpu uccnenoBaHMM aACOPOIMHM YKCYCHOW KHCJIOTHI Ha JIPEBECHOM YIJI€ M3 BOJIHBIX
pacTtBopoB 06beMoM 200 MJI MOTy4YeHbI Pe3yIbTaThl:
2.

Macca yrus, r 3,96 3,94 4,00 |4,12|4,04 4,00

KoHnuenrtpanus
KUCJIOTHI, MMOJIB/JI:




Mo BBeneHus yris 503,0 252,2 [ 126,0 | 62,8 | 31,4 | 15,7

PaBHoBecHas B p-pe | 434,0 202,0(899 |34,7|11,3| 3,33

[Toxaxkute, 9YTO 3TU JAaHHBIE YIOBJIETBOPSIOT M30TepMe ancopOimu dpeinymxa. Paccunraiite
KOHCTAHTBI 3TOT0 YPaBHEHHUS.

3. Ompemennrte BeNWUMHY M 3HAK YHCIBHON ajicopOlmu (KMOIB/M®) s pacTBOpa
H,SOgkonnentpaniun 20 mac. goseir, nmpu 20°C, eciau MOBEPXHOCTHOE HATSHKEHUE
pacTBOpa KUCIOTHI 7510 % H/m.

Yemoiiwueocmo u Koazyisayus 0ucnepcmﬂx cucmem

1. KostouaHbiit pacTBOp MOMYYCH B Pe3yJbTaTe pEaKIIMA OOMEHA MPU CMEIITMBAHUH
paBHbIX 00béMOB 0,09 H runpokcuaa 6apus u 0,05 H pacTBOpa CEPHOM KHCIIOTHI.
Hamummure u 00bsicHuTe (QOpMyrny MHIEIUIBI 3071 M 3HAK 3apsjia YacTHIIBL.
Onpenenure Kakol U3 ABYX DJIEKTPOJIUTOB OyIeT HMMETh MEHBIIMA MOPOT
KOATYJISIIIAH JUTSI TIOJTYICHHOTO 30JI1 — CY/Ib(aT KIS WM XJIOPHT Oapusl.

2. B nBe xonOnl Hamuto mo 0,1 1 301 rugpokcuaa skenesa. Jias Toro yToOBI
BBI3BaTh KOATYJISALIMIO 307151, MOTPeOOBaIOCh 100aBUTH B MepByro koia0y 0,01 1 11
NH4Cl, B mpyryto — 0,063 1 0,001 u NazPO,4. Beruucnure mopor koarymisiuu
KaQXKJIOTO AJIEKTPOJIUTA U ONPEACIIUTE 3HAK 3aps]ia YACTHIIBI 30J15.

Kpumepuu oyenxku omeema cmyoenma npu 6b1nojaHeHuU KOHMPOAbHOU padomul

Ouenka TpebGoBanust K 3HAHUSAM

OTIIMYHO MPUBEACHBI MOJHbIE TPABUIbHBIE PELICHUS, OTBETHl TI'PAMOTHO
apryMEeHTHPOBAHbI

XOpOIIO JIOTIYIIIEHb! HE3HAYUTEbHbIE IMOIPELIHOCTH IIPU OTBETaX Ha BOIPOCHI,

aprymeHTanus Obuia He OJTHON

YAOBJICTBOPUTCIBHO B OTBCTax Ha HCKOTOPLIC BOIIPOCHI JOMYIICHBI prGBIC OI_I_II/I6KI/I, 4acTb
BBIBOZOB HC apryMCHTHUPOBAaHA NJIHX apTYMCHTHUPOBAHA HCIIPABUIIBHO

HCYHAOBJICTBOPUTCIIBHO otBerbl Ha 50 wu Oonee % BOIIPOCOB OH_II/I60‘-IHBI, OOJIBIIIMHCTBO
BBIBOZOB HEC apryMCHTHUPOBAHLI HJIM apTr'YMCHTUPOBAHBI HCIIPABUIIBHO




Ilpumepvt mecmoeswvix 3a0anuii

Ilpupooa, knaccugpuxkayus u memoosl NOJYUEHUA YTbMPAMUKDOZEMEPO2EHHBIX CUCTEM

Nel. Pazmep UCTUHHO KOJUIOMIHBIX YACTHII:

a) 10 -10" m;
6) 107" - 107 v;
B) 10°— 10" u;
T) <107 m.

Ne2. lucniepcHOCTh — 3TO:

a) BeTM4IMHA, 0OpaTHAs pa3Mepy YacTHIL;

0) yzenbHasi IOBEPXHOCTh YACTHII;

B) CTENIEHb Pa3pO0ICHHOCTH; YaCTHII,

') CyMMapHasi TOBEpPXHOCTh YaCTHII.

No3. OcHOBHBIE TPU3HAKU AUCTIEPCHBIX CUCTEM:
a) TOMOTE€HHOCTb;

0) reTeporeHHOCTb;

B) CTENEHb JUCIIEPCHOCTH;

') TepMOJMHAMHYECKass HEyCTONYUBOCTb.

Ned. TIpu3zHak, nexariuii B OCHOBE JAETCHUS JUCIIEPCHBIX CUCTEM Ha JIMOPHUIbHBIE U
anodoOHbIe:

a) cTeneHb B3aUMOCHCTBUS YaCTHIl JUCTIEPCHOM (a3bl;

0) cTeneHb B3aUMOJCHCTBUS YaCTHIL AUCIIEPCHOM (ha3bl ¢ AUCTIEPCUOHHON CPeoH;
B) arperaTuBHasl yCTOMYHUBOCTH;

I') arperaTHOe COCTOSTHUE JUCIIEPCUOHHOM CpeJibl.

No5. Cucremsl ¢ TBep10#t AuciepcHO (ha3oii:

a) 30J1b 30JI0TA;

0) uyryH;



B) NIEHOILIACT;

I) emsa.

Ne6. OcobGeHHOCTH, XapaKTEPHU3YIOMINE KOJIJIOUTHBIC CUCTEMBI:

a) YaCTHUIIBl TPOXOMAIT Yyepe3 OyMaKHbIH (QUITBT;

0) JacTHUIIbI BUAUMBI B OOBIYHBIN MUKPOCKOIT;

B) YaCTHUIbl OOHAPYKUBAIOTCA B YJIBTPAMUKPOCKOIIE;

r) muddy3us ciado BeIpaKeHa.

Ne7. Metoap! omy4enus JIMoQpOOHBIX 30JIeH:

a) 3aMEHa PacTBOPUTEIICH;

0) caMONpOU3BOJILHOE IUCIIEPTUPOBAHNUE;

B) DJIEKTPOPACIBbLICHHE;

') KOHJEHCAIIHS ITapOB.

Ne8. YcnoBusi, HeOOXOMMBIE TSt TIOTYICHHUS 30JI€H METOIOM XMMUYECKON KOHJICHCAIINH:
a) HaJIM4Me cTabuam3aropa;

0) PKBHBAJIEHTHOE COOTHOILIEHUE PEarpyIOIINX BEIIECTB;

B) Majias pacTBOPUMOCTh JAUCIEPCHOMN (a3bl;

I') COCTOSIHUE TEPECHIILIEHUS] pacTBOPA.

Ne9. BemiectBa, ciocoOHbIE MENTU3UPOBATh CBEXENONyUeHHbIH ocanok Zn(OH),:
a) Zn(N 03)2;

6) HCI;

B) H,0;

r) NaOH.

Nel0. Metozpbl, ucionb3yeMble sl OYUCTKU KOJUIOMAHBIX PACTBOPOB OT AJIEKTPOJIUTOB!
a) auanus;

0) meperoHKa ¢ BOJASTHBIM I1apOM;



CrtpoeHue MULEJIBL. Y CTOMYMBOCTD U KOATYJISIUA KOJUIOUAHBIX CHCTEM

K u30bITKYy BOIHOTO pacTBOpa XJIOPHIAa KOOATIbTa MEAJICHHO IPUIIMBACTCSI BOIHBIH PacTBOP
Cynb(uIa HATPUSL.

Nel. Arperar oOpa3oBaBLIECICSI MULIEIUIBI:

a) m[CoCly];

6) m[Na,S];

B) m[CoS];

r) m[NaCl].

No2. Monsl, oOpa3zyromue sapo Ha arperare:

a) Co”":

0) Cl;

B) Na*:

r) S?.

Ne3. TIpoTuBOMOHBI, BXOJAIINE B COCTAB a7COPOIIMOHHOTO CIIOS:
a) Co”":

0) Cl;

B) Szf;

r)Na'.

Ne4. 3apsig oOpa3oBaBiIeiicss KOJUTOUIHON YaCTHIIBL:
a) (+);

6) (-);

B) (0);

T') HE 3Hal0.

Ne5. Monsl, Bxonsmume B cocTaB JUPPY3HOTO CIOS:
a) Cl;

6) Co”";

B) Na';



r) S

No6. Cxema cTpoeHuUs MULICILIIBI:

a) {m [CoS] nCI" (n-x)Na'}“ xNa";

6) {m [CoCl,] nNa" (n-x)CI ' }*xCI;

8) {m [Na,S] nS* 2 (n-x)Na'}*2x Na*;

r) {m [C0S] nCo®* 2 (n-x)CI }**2xCI".

Ne7. KonnmouiHast yactuua npu 3ieKTpodopese ABIKETCS B HAPaBICHUU:

a) K aHOY;

0) nBUXKETCS OSCTIIOPSI0THO;

B) K KaToy;

T') IBUKEHHE OTCYTCTBYET.

Ne8. Komnmounnelie yacTuiibl Cyibpuaa KodaibTa, IOoJy4YeHHbIE CMEIIEHHEM PaBHBIX 00bEMOB
XJIopuAa KobanbTa U cynbduaa HaTpusl, IEPEMEIIAIOTCS B SJICKTPUIECKOM I10JIE K aHOY.
OarHAKOBBI I UCXOHBIE KOHIIEHTPAIIUU PACTBOPOB?

a) C(CoCly) > C (NayS);

6) C(CoCly) = C (NazS);

B) C(CoCly) < C (NayS).

Ne9. DnexTponut, obnamaromuii HANOONBIIUM KOATyTUPYIOIIUM JI€HCTBUEM Ha IaHHBIHN 3011b:
a) FeCls;

0) Na,SO0y;

B) K3[Fe(CN)s;

r) AgNOs;

1) Al(NOs3)s.

Nel0. Koarynsiiuio BBI3BIBAIOT, 100aBIEHHBIC B 30J1b HOHBI:

a) S%

0) Cl;

B) Co%";



r) Na":

Ilosepxnocmmnule asnenusn. Aocopoyusn

Nel. XapaktepHble Tpu3Haku GU3HUECKOU acOpOITNN:

a) o0paTUMOCTB;

0) cneun(UIHOCTB;

B) YBEJIMUEHUE aJICOPOLIUU C YBEIUUCHUEM TEMIIEPATYPhI;
') YMCHBIIICHUE aJICOPOITUH C IMOBBIIICHUEM TEMITIEPaTyPHI.
Ne2. XapakTepHbie MPU3HAKH XEMOCOPOIUH:

a) o0paTUMOCTB;

0) HEOOPATHUMOCTb;

B) CIIeU(UIHOCTB;

T') YMECHbBIIICHUE aJICOPOITH C IMTOBHIIICHUEM TeMITePaTyPHI.

Ne3. ITpu Berpsixuanuu 2 r yris ¢ 800 M pactBopa, coaepsxkariero 0,1 monb/n ¢pykcuna,
pacTBOp okasaics OecrBeTHbIM. OnpeenuTe BeIUYHHY (pyKCHHA Ha yTIe.

a) 0,4 monw/m;

6) 0,04 moub/m;

B) 0,4 MMOJIB/T;

r) 0,5 MOTB/T.

Ne4. MoHOMONEKYISIPHYIO aICOPOIUIO U3 PACTBOPA PACCUUTHIBAIOT 0 YPABHEHUIO:

_da|, ¢
a)l": | dCJ RTJ

L

or=k ) .c";
Eec
B) A=A, ferl’
Ep

A=A, Pl



Ne5. Ha noBepxnoctu kpuctauioB AIPO4 MoryT asicopOupoBaThCsi U3 pacTBOPA HOHBI:
a) OH;

0) Cl;

B) PO, ;

F) NOs .

No6. JlocTonHCTBa HOHOOOMEHHBIX COPOCHTOB:

a) MEXaHU4eCcKasl IPOYHOCTb;

0) XMMHUUYECKasi CTOUKOCTb;

B) CITOCOOHOCTB K PETCHEPAINH;

r) OonbImasi OOMEHHAass EMKOCTb.

Ne7. B agcopOunoHHOM Mpoliecce He MPUHUMAIOT Y4acTHUe CHIIBI M CBSI3U:

a) BOJIOPOJIHBIE CBS3H;

0) Ban-nep-BaanbCoBbIE CUIIBI,

B) XUMUYECKHUE CUJIBI;

T') 9JIEKTPOCTATUYECKUE CUJTBI.

Ne8. AncopOunoHHBIN TOKa3aTelb B ypaBHeHUH OpeiHaAInXa 3aBUCUT OT:

a) TeMIIepaTyphl;

0) mpupoabI aIcOpOEHTA,

B) IPUPOJIBI aficopOara;

') KOHIIEHTpAINH ajicopOara.

Ne9. Onpenenute BeMMUMHY U 3HAK yAEITHHOUN acopOmmu (KMOJ‘IB/MZ) mipu 20°C a1t pacTBOpa ¢
conepxanueM 100 mr/i okraroBoii kucioTel C7H15COOH, ecnmu moBepXHOCTHOE HATSHKECHUE
JlaHHOTO pacTtBopa 52 - 1072 JT/v2.

a) 0,3;

6) 0,06;

B) 60;

r) 30.



Nel0. Ins ynanenus Bcero meranoia u3 300 M pactBopa ¢ koHueHTpanueit 0,5 MoJb/i
COpOEHTOM C aJICOPOIIMOHHON CITOCOOHOCTRIO 0,5 MOJIB/T HEOOXOIUMO B3SITh COPOSHTA MacCOM

(r):

a) 25;
6) 0,1;
B) 1,0;

r) 0,3.

Kpumepuu OUECHKU omeema cmyc)enma npu 6blNOJIREHUU MECmMOoBblxX 3a0anuil

Onenka

TpeboBanusi K 3HAHUAM

OTJINYHO

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CAM OH TIJIyOOKO U
IIPOYHO  OCBOWJ  IPOTPaMMHBIM  Marepual,  MCUYEpIBIBAIOLIE,
[IOCJIEIOBATEIbHO, YETKO U JIOTMYECKH CTPOMHO €ro M3JIaraer, yMeeT
TECHO YBSI3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIIPABISETCA C
3aJa4yaMM, BOIIPOCAMHU M JAPYTUMHU BHJIAaMU IPUMCHCHHs 3HAHUM,
IIPUYEM HE 3aTPYAHSIETCS C OTBETOM IPHU BHUJIOM3MECHEHWUM 3aJaHMIA,
MIPABUJIBHO OOOCHOBBIBAET MIPUHSITOE PELICHHE.

XOpOLIO

OneHka «XOpOUIO» BBICTABIISETCS CTYAEHTY, €CIM OH TBEPJO 3HACT
MaTepHualg, IPaMOTHO M IO CYILECTBY H3JaraeT €ro, He JOIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE HA BONPOC, IPABUIBHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS NPHU PELICHUH NMPAKTUYECKUX
BOIPOCOB M 3a]1a4, BiIaJieeT HE0OXOAMMBIMU HaBBIKAMH U TPUEMaMH UX
BBITOJIHEHUSL.

YIOBJIETBOPUTEILHO

OreHka «yqOBIIETBOPUTEIHHOY» BBICTABIAETCS CTYIEHTY, €CITH OH
UMeeT 3HaHHS TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWUJI €ro
JeTaned, JONMycKaeT HETOYHOCTH, HEIOCTaTOYHO  IpaBHIIbHBIE
(GOpMYJIMPOBKH, HAPYIICHUS JIOTHYECKOW IOCIIEA0BATEIbHOCTH B
HN3JI0KCHUU HpOFpaMMHOFO MaTepI/Iana, HUCIIBITHIBACT San}I}IHeHI/ISI HpI/I
000CHOBAHHUH OTBETA.

HCYHAOBJICTBOPUTCIIBHO

OreHKa «HEYOBICTBOPUTEIHHO)» BBICTABIISACTCS CTYACHTY, KOTOPBIN
HE 3HAeT 3HAYMTEIHLHOW YacTH MPOTPAMMHOIO MaTepuaia, JOMycKaeT
CYIIECTBEHHBIC ONMMOKH, UMEET 3aTPyJHEHUS TIPH OTBETE HA BOIPOCHI
u 000CHOBaHUU OTBETOB. Kax MIPaBUIIO, OLICHKA
«HEYIOBIETBOPUTEIBHO» CTaBUTCS CTyJIEHTaM, KOTOpPhIE HE MOTYT
OPOJOKUTh  OOydeHHe 0e3  JOMOJHUTENbHBIX  3aHATHH 10
COOTBETCTBYIOLIEH TUCLUILJIMHE.
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Bonpocwi 0na noozomosku k 3auemy

KakoBbl BO3MOXKHBIE NpUYWHBI BO3HHUKHOBeHHMs JIDC Ha mexda3zHOW MOBEPXHOCTH?
Crpoenne JIDC. Teopun Iensmronsia, I'yn, ltepna. Emxocts JC.

Urto mnonmmaroT noxa TtommuHoW J[DC? Uem o0O0BACHSACTCA TOJIIMHA ILIOTHOH U
muddy3nonnoi yactu 12C?

[Io xakomMy TmpuU3HaKy MJUCIEPCHOHHBIE CHCTEMbl JeNATcs Ha JHO(QOOHBIE U
mio¢pmnbhbie? Kak npoucxomutr (HOpMUpOBaHME YACTHIl JHCIEPCHOM (azbl B
TUOGUIBHBIX U THO(POOHBIX cucTeMax?

Uem ompenensercss KpUTHYECKUH paaumyc 3apofbiimma HoBoM (as3pi? Kak MoxHO
peryiupoBatb pasMepbl JUOPOOHBIX MUCHEPCHBIX YaCTHUI, MOJIYYaeMbIX METOJA0M
KOHJIeHcauu?

Teopus ycroiuuBoctu AJIDO. Dnexrpocrarnueckass U MOJEKYISIPHAS COCTABIISIOLIAS
paCKIMHUBAIONIETO JaaBlieHUsl. KakoBbI 0COOCHHOCTH KOAryJISIIMH YacTHUI] B TICPBOM U
BTOPUYHOM SHEPIeTUYECKMX MUHUMYMax B cOOTBETCTBUU ¢ Teopueid [1JIDO.
Koarynsuust mox AedcTBUEM BJIEKTPOJUTOB. BiusHue pasmepa W 3apsga HOHa-
Koarynsatopa uHIu(GHEpeHTHOTO AIIEKTPOIIUTA HA MTOPOT KOATYIISIIIHH.

OC0oOEHHOCTH KOAaryJisiliii CMEChI0 3JIEKTPOJIMTOB, B3aUMHOM Koaryisiuu. SIBineHus
CHUHEpIru3Ma, aHTOTOHU3Ma, IPUBBIKAHUS.

Kosmonanas 3amura. @U3MYECKH CMBICT «3aIUTHOTO YKCIIay. MeXaHu3M 3alllUTHOTO
JeCTBUSL. 3HAYEHUE KOJUIOMAHOU 3aIlMTHI.

ComoOunuzanus. [IpyurHbBl 1 TPaKTUYECKOE 3HAYCHHUE ITOTO SIBJICHHUS. MULEIUISIPHBIN
KaTaJus.

benkn kak momwmdnektponuthl. Brusaume pH Ha cBolcTBa pacTBOPOB  OEIKOB.
N3o03nextpuyeckoe cocrosinue. JleHaTypanus, BiCaTuBaHHUE, KOALIEPBALIMSL.

Moto1re BeecTa v TEOpHsi MOIOIIETO JICHCTBUSI.

Crynau. uddy3us B cryansx. Peakummu B crygHsx. Cunepesuc. TukcoTpomus.
HabGyxanwue. SIBnenus HabyxaHus B IpUpOJIE.

Kakue sBneHust HaspiBatoTca aacopOrueii? VYpaBHenwe ['uO6ca. M30bITouHas
OTpHUIIATENIbHAS aJICOPOIIHS.

Anre3ust 1 cMaurBaHue. B uem paznnuue Mexay STUMU SBICHUSIMU?

Bnustaue ITAB Ha nporiecc cmaunBanust THAPOGOOHBIX TOBEPXHOCTEH.

PaBHOBeCHBI KpaeBOl yroi, yribl HaTeKaHWs M OTeKaHUs. MeTonabl omnpeaeneHus
KpaeBoOro yria. Y CJIOBHS pacTeKaHUs KUIKOCTH IO IIOBEPXHOCTH.

VYpaBHenue uzorepMsl afacopouuu Jlenrmiopa u ['eapu. Ouznueckuil CMbICI KOHCTAHT B
ATUX YpaBHEHMUSIX.

AncopOusi Ha HEOTHOPOIHBIX MOBEPXHOCTAX. Y paBHEHUE H30TepMbl DpelH XA,
Ancopbuust u3 pactBopoB. M3oTepmbl aacopOLMn U3 OMHAPHBIX PACTBOPOB.

KakoBa konumyecTBEHHas B3aUMOCBSI3b MEXIY DBpOYHOBCKMM JBMKEHHEM 4YacTUL U
TEIJIOBBIM JIBMXKEHHEM MOJIEKYH cpelibl? Kak paccunTtaTth uncio ABoraapo?
OcMOTHYECKOE 1aBJICHHE B IUCTIEPCHBIX CUCTEMAX.

CenMMEHTAIIMOHHBINA aHAIN3 B TPABUTAIIMOHHOM M IIEHTPOOEIKHOM TIOJIE.

KakoBbl npeumyiiiectBa U HEAOCTATKH AJIEKTPOHHOM MHUKPOCKOMHUH, TPUMEHSEMOMN ISt
OTIpeNIeTICHUST Pa3MEPOB YACTHII TUCTIEPCHBIX CUCTEM?

Meton nHedenmomerpun. Kak 3aBUCHUT omnTHYecKas MIIOTHOCTh OT pa3Mepa YacTHIl U
JUIMHEBI BOJIHEI TaJaloIero ceera?

B uem 3akmrouarorcs OCOOCHHOCTHM MeToJa YibTpaMukpockormuu? Kak ompenenuts
pa3Mep 4acTHUI] METOJIOM YJIbTPaMUKPOCKOIINN?

OU3MKO-XMMUYECKHE  OCHOBBI  Xpomotorpapum  [KX. KauectBeHHslll U
KOJIMYECTBEHHBIN aHAJIN3 CMECU KOMIIOHEHTOB.



Kpumepuu OUEHKU omeema Ha 3aueme

Ounenka Kpurepum orBera

3auTeHo ['mybokoe m xopoliee 3HAHWE W MOHUMAHHUE TPEAMETa, B TOM YHCIIE
TEPMHUHOJIOTUU u OCHOBHBIX MOHSTHIA; TEOPETUUECKHIX
3aKOHOMEPHOCTEH; (hakTUIeCKUX JTAHHBIX; 0OCTOSITeTTbHBIN,

JOTWYECKUIl ¥ TPAMOTHBIN OTBET BO BPEMs CIIauHl 3a4eTa; yACIbHBIH BeC
OIMOOK IpU KOHTPOJIBHOM TECTUPOBAaHUH — He Oosee 50%.

He3auTteno Crnaboe 3HaHWE OCHOBHOM TEPMHHOJIOTHH, TEOPETHICCKHIX
3aKOHOMEPHOCTEH, (DAKTHUYSCKUX JTaHHBIX, OIIMOOYHBIN OTBET HA
3a4eTe; YACIbHBIN BeC OMMOOK MPU KOHTPOJIEHOM TECTUPOBAHUU —
oonee 50%.

METOANUYECKHUE YKA3ZAHUA 1JISA OBYUYAIOLIIUXCSA
1O OCBOEHUMIO JNCHUITJIMHBbI

Teopernueckuit Marepuan TUCHMIUIMHBI «AJCOPOIMS M TOBEPXHOCTHBIE SIBJICHUS
U3y4JaeTcs B TEYEHHE 2-TO CEMECTpa B COOTBETCTBUHU C YUeOHBIM IutaHOM. CamocTosTeNbHAS
BHEayAMTOpHas paboTa MarucTpoB  obecreueHa HSJIEKTPOHHBIMH Y4eOHO-METOAMUYECKUMHU
pecypcamu (cuctema Moodle), BO3MOXKHOCTHIO OOIICHHS MarucTpaHTa C MpernojaBaTeIeM
HOCPEJICTBOM 3JIEKTPOHHOU MOYTHI, JOCTYIIOM B Internet.

OCHOBY TEOPETHYECKOH IMOATOTOBKH 10 JUCHUIUIMHE «XUMHUYECKash KHHETUKA W
MEXHau3Mbl XMMHUYECKMX pEaKLUUi» COCTaBJSIOT JIEKIUHM, KOTOpbIE MPEICTaBIISAIOTCS
CHCTEMaTHYeCKH B COYETAHWU C CEMHHAPCKUMHU W JaOopaTOpHbIMH 3aHATHUAMH. OCHOBHBIE
yUeHHs] U BJaJIeHUs OTpalaThIBAIOTCS M 3aKPEIUIAIOTCS Ha CEeMMHApPCKHX M J1TabOpaTOPHBIX
3aHATHUSIX. AyIUTOpPHBIE 3aHATUA (JIEKLIUU, CEMUHAPBI U JIaDOpaTOpPHBIE 3aHATUS) OOBEIMHEHBI C
CaMOCTOSITENIbHOW BHEAayIUTOPHOH pabOTONW MarucTpoB HaJ PEKOMEHIYyeMOW JUTepaTypoi, a
TaKXKe 3aJaHUsIMH{, KOTOpBIE BBIAAET TpErnojaBaTelb W TPH IMOATOTOBKE K J1a0OpaTOpHBIM
3aHATHUSAM.

[lpy wW3ydeHWUW AUCHUILTMHBI MAarucTpaHTaMH MOTYT HCIOJB30BATHCSA — CIEIYIOIIHE
UH(POPMALMOHHbIE TEXHOJIOTHH U MHHOBAIIMOHHBIE METO/IbI:

- 3JIEKTPOHHBIN BapHaHT y4eOHO-METOJMYECKOr0 KOMILUIEKca (C MCIOIb30BAaHUEM CHCTEMBbI
Moodle);

- peCypchl JIEKTPOHHON OMOINOTEYHON CHCTEMBI;
- pecypcol HTEpHET;
- MyJTbTUMEIUITHAS TEXHUKA.

[IpenoaBaTenb, YMTAIOMIMN JUCHUIUIMHY, BEIET YYET MOCEIIaeMOCTH U OCYIIECTBISET
KOHTPOJIb 3a BBIIIOJIHEHUEM CaMOCTOSITENbHON paboThl. Tekymuii KOHTPOJIb 3aKI0YaeTcs B
MOHUTOPHHTE BBITIOJIHEHUS Y4€OHOH MporpaMMbl JWUCLUILUIMHBI HAa ayIAUTOPHBIX 3aHATUSAX U
OLICHKE pabOoThl Ha CEMUHAPCKUX U MPAKTUYECKUX 3aHSITHSIX.




