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PABOYAS MPOrPAMMA YYEBEHOW OUCLMNIUHDI

B1.0.13 KonnoungHas xumus
1. Koa n HaumeHoBaHUue cneunanbHOCTU:
04.05.01 ®dyHaameHTanbHasa v nNpuknagHas xmmMma
2. Cneunanusaumsa: dyHaameHTanbHas XMMmna B npodeccroHanbHOM obpasoBaHum
3. KBanudmkauma BbinyckHUKa: Xumuk. [penogasartesib Xumun
4. dopma ob6y4eHUs: oyHas

5. Kachenpa, oTBevarLan 3a peanmsaumio AUCLUNIINHBI:
Kapeapa BbICOKOMOSIEKYNAPHbBIX COEOUHEHUI N KONITOUOHOWN XUMUK

6. CoctaBuTENM NpOrpaMmmbil:
Cnenuosa Onbra BaneHTnHOBHA, kKaHANOAT XMMUYECKNX HAaYK, OOLEHT

7.PeKkoMeHAOBaHa: Hay4YHO-MEeTOANYECKMM COBETOM XMMUYECKOrO (hakynbTeTa,
npotokosn Ne 10-03 ot 27.03.2025

8. YuebOHbIN roa: 2027-2028 CemecTp: 6



9. Llenn n 3apayum y4e6HON ANCLUNIIUHDI:

Llensmu oceoeHusi y4ebHoU OucyunuHbl S81sS10MCs:

- hopmmnpoBaHne npeacTaBneHnin 06 yHMBepCanbHOCTU OUCNEePCHOrO0 MUKPOreTeporeHHoro
COCTOSIHUS BELLIECTB;

- packpbiTMe yHOaMeHTanbHbIX NPOGnemM KonnouaHom XMmMumn - OU3NKOXMMUM OUCNEPCHBIX
CUCTEM U POSN NOBEPXHOCTHbLIX IBMEHUN B HAX;

- 03HaKOMJIEHME C OCHOBHbIMW CBOWCTBaMM 3TUX CUCTEM U MeTodamMu UX UccrenoBaHus U
perynupoBaHus.

3adayu y4yebHoU OucyuUnuUHbI:

- M3y4eHne pyHAaMeHTarnbHbIX NMOHATUIA U Npobnem B obnactn hU3MKOXMMUN OUCMEPCHbIX
CUCTEM 1 MOBEPXHOCTHLIX ABMEHWMN;

- packpbITME TEOPETUYECKMX U IKCMEPUMEHTANBbHBIX OCHOB COBPEMEHHbIX MpeacTaBreHni o
KONMMOMAHbIX NpoLeccax U ynpasneHnm umu;

- OCBOEHME 3KCNEPUMEHTamNbHbIX METOOO0B UCCneaoBaHus
NMOBEPXHOCTHbIX SBITEHWUNA.

KOMnongHbIX CUCTEM WU

10. MecTo y4yebHOM aucumnnuHbl B cTpyktype OOI: kypc Bxoaut B 6nok b1, o6si3aTenbHyto
yactb. CTydeHT ANs M3ydyeHus Kypca [OJDKEH OCBOWUTb KypCbl OpraHW4eckon, (uU3n4eckomn,
aHanuTnyeckon xumuun. CTydeHT OOMMKeH MMeTb MpeAcTaBlieHWs O TEPMOAMHaMWMKE W KUHETWKe,
BrnageTb MaTeMaTU4YeckuM annapaTtoM XuUMuW, UMeETb npeacTaBfneHne 06 OCHOBHbIX Kraccax
HEeOpraHMYecKMX N OpraHNYecKX BeLLeCTB U UX peakLMOHHOM cnocobHocTW. ucuunnuHa senseTtcs
npegwecTsytowen anga kypcos 61.B.12 dusmko-xummyeckas MmexaHuka.

11. MnaHupyeMble pe3ynbTaTbl 06y4YeHUs No AUcuUnIuHe/Moaynko (3HaHUSA, yMEeHuUA,
HaBbIKM), COOTHEeCeHHble c nnaHMpyeMbiMu pe3ynbTatamm OCBOEHMUS
o6Gpa3oBaTenbHOM NporpaMmbl (KOMNETEHUUAMMU) U UHAUKATOPAMU UX AOCTUXKEHURA:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMMeTeHL MM
OrK-1 | CnocobeH OlK-1.1 | Cuctematusmpyet n | 3HaTb:
aHanuaupoBaTb, aHanusupyet TeopeTnyeckme OCHOBbI KONMOUOHON XUMUK:
WHTEPNpPETUpPO- pe3ynbTathbl TUNbI ANCNEPCHBIX CUCTEM, METOAbI NOMNYyYEHUS
BaTb M obobLiaTb XUMUYECKMX ONCNEPCHBIX CUCTEM, OCHOBHbIE NPUEMbI NX
pes3ynbTaThbl 3KCMEPMMEHTOB, cTabnnunsaumm 1 HapyLleHWst arperaTtMBHON n
aKcrnepuMeHTarnbsH HabnogeHun, cegMMeHTaUNOHHOW YCTOMYNBOCTU, OCHOBHbIE
bIX N pac4eTHO- n3MepeHnin, a Takke | CBOMCTBA AMNCMNEPCHbIX CUCTEM U NOBEPXHOCTEN
TEopeTN4EeCcKnx pesynbTaThbl pasgena gas; cnocobbl X NCMONb30BaHWS NS
pabot pac4yeToB CBOWCTB aHanusa pesynbTaToB XMMUYECKNX
XUMUYECKOMn BELLECTB U 3KCMEPUMEHTOB.
HanpaBieHHOCTH MaTepuanos YmMeTb:
Orl1K-1.2 | MNpegnaraet ob6pabatbiBaTb pe3ynbTaTbl XMMUYECKNX
WHTepnpeTauuio 3KCNEepPMMEHTOB, aHanM3npoBaTb U 0bobLwaTb
pe3ynbTaTos nx, opmMynunpoBaTb BbIBOAbI.
COBCTBEHHBIX Bnagetsb:
3KCMEPUMEHTOB U HaBbIKaMy cucTeMaTu3auumn n nHTepnpeTaunm
pacyeTHo- pe3yrnbTaToB XMMUYECKUX SKCMEPUMEHTOB U
TEopeTU4ECKnx pacyeTHO-TEOPETUYECKMX UCCNeaoBaHWN
pabot c ONCNEPCHbIX cuctemM, 06paboTkm 1 aHanmaa
NCnonb30BaHMEM Hay4yHO-TeXHUYeckon nHopmaumm n
TeopeTU4eCcKmx pe3ynbTaToB OTAENbHbLIX 3TANoB paboT C y4eTOM
OCHOB TeopeTUYeCKUX OCHOB KOMNNMOUOHOW XUMUU.
TPagMWLMOHHBIX U
HOBbIX pa3fernos
XUmuu




OlK-1.3 | ®opmynupyeT
3aKnYeHnsa n
BbIBOAbI MO
pesynbTatam
aHanusa
nuTepaTypHbIX
OaHHBbIX,
COBCTBEHHBIX
3KCnepuMeHTanbHbl
X U pacyeTHo-
TEOpEeTUYECKUX
paboT XumMu4eckom
HanpaBfeHHOCTH
OlK-2 | CnocobeH OlK-2.1 | PaboTtaeT ¢ 3HaThb:
NPOBOAUTb XUMUYECKMMU PU3NKO-XMMUYECKME OCHOBbLI METOOB CUHTE3a U
XUMUYECKUI BeLlecTBamu ¢ nccnegoBaHMs CBOMCTB ANCNEPCHbBIX CUCTEM
AKCMEPUMEHT C cobnogeHnem HopMm | (HecbenomeTpus, TypbuammeTpus,
NCNoNb30BaHUEM TEXHWKU cTanarMomeTpusi U Ap.), CTaHg4apTHbIE MeToAbI
COBPEMEHHOIO ©e3onacHocTH 006paboTkM pe3ynbTaToB 3KCNEPUMEHTA,
o6opyaoBaHus, OlK-2.2 | UcnonbayeTt npaeuna 6e3onacHon paboTbl B XMMUYECKON
cobntogas Hopwmbl cylecTByoLnE U nabopartopun.
TEXHWKN pa3spabaTtbiBaeT YmeTs:
©esonacHocTn HOBblE METOAMKM BbIOMpaTb MeTOAblI UCCNEL0BAHUSA ANCMEPCHBIX
nony4yeHns un CWUCTEM C UCMNOSb30BaHNEM HAY4YHOIO
Xapakrepusaumm obopyaoBaHus, NNaHMpoBaTb IKCMEPUMEHT C
BELLECTB U cobnogeHnem npaeunn TeXHMKN 6e30MacHOCTMK.
MaTepuanos ang Bnapetb:
peLleHus 3agad HaBbIKaMy CUHTE3a M UCCNeaoBaHNs CBONCTB
npodeccuoHarnbHom | AUCNEPCHBIX CUCTEM,
OEeATenbHOCTH HaBbIKaMu MNaHMPOBaHNS U NPOBEAEHMS
OlK-2.3 | MNMpoBogut XUMUYECKOro 3KCnepuMeHTa, opopMneHns ero
nccnepoBaHus pesynbLTaTos,
CBOWCTB BeLLEeCTB W | HaBblkamu GesonacHon paboTbl B XMMWUYECKON
maTepuarnos ¢ | nabopaTtopuu;
MCMnonb3oBaHUeM HaBblkamy paboTkl ¢ TabopaTopHbIM
COBPEMEHHOT0 obopynoBaH1em.
Hay4Horo
obopygoBaHus
OlK-3 | CnocobeH OriK-3.1 | MNpumeHsieT 3HaTb:
NPUMEHATb TeopeTnyeckme un COBpPEMEHHbIE TEOPETUYECKME METOAbI
pacyeTHo- NonyaMnupuyeckne | nccnegoBaHus KONmongHO-XMMUYECKUX CBOVCTB
TeopeTuyeckme MoZenv npu ONCNEPCHBIX CUCTEM; OCHOBbI COBPEMEHHbIX
MeToAbl ans peLueHun 3agay MHOPMALIMOHHBIX TEXHONOMUN.
nU3yvyeHus XUMUYECKOM YMmeTb:
CBOWCTB BELLECTB HanpaBfIEHHOCTH paboTaTb B KayecTBe nornb3oBaTens
1 npoueccoB ¢ ux | OlNK-3.2 | Ucnonbayet nepcoHarnbHOro KoMnbTEPa; UCMONb30BaTh
yyactmem, cTangapTHoe KOMMbIOTEPHbIE CPEACTBA N MeToabl
ncnonbays nporpaMmmHoe MOENNPOBaHMS B HAy4YHO-MUCCIeA0BaTENbCKON
COBpPEMEHHOE obecneyeHne n OeaTenbHOCTHU.
nporpamMmmHoe cneunanuaupoBaHH | Bnapetb:
obecneyeHne U ble 6a3bl JaHHbIX HaBbIKaMy MPUMEHEHUS COBPEMEHHOM
6asbl OaHHbIX npu peLleHnun 3agay | BbIYUCIIMTENbHOW TEXHUKM ANS BbINOMHEHUS
npodyeccuoHarbH npodeccuoHanbHON | pacyeTHO-TEOPETUYECKUX UCCIIEA0BAHUN.
Oro HasHayeHwusi OeaTenbHOCTU
OrlK-6 | CnocobeH OlK-6.1 | MNpepcraenseT 3HaThb:
npeacTaBnATb pe3ynbTatbl paboTbl | OCHOBHbIE HOPMbl COBPEMEHHOIO PYCCKOro
pes3ynbTarhl B BMAEe oOT4yeTa Mo | A3blka (opdorpadmyeckne, NyHKTyaLMOHHbIE,
cBOel paboTbl B cTanOapTHOWM rpaMmmaTuyeckue, CTUIMCTUYECKNE,
YCTHOM 1 dopme Ha pyccKoM | opdoanuyeckme) n cuctemy OyHKLMOHaNbHbIX
NCbMEHHOMN A3blke CTUINEeN pyccKoro A3bika.

dopme B

YmeTb:




pe3ynbTaTthbl paboThl
B BUAeE Hay4YHOM
nyénukaunm
(Tesuchl goknaga,
cTatbs, 0030p) Ha
pycCKOM
AHITIMACKOM 53bIKE

COOTBETCTBUN C OlK-6.2 | MNpencrasnset Nonb30BaTbCs OCHOBHOW CMPaBOYHOM
HOpMaMK 1 WHpopmaumo nuTepaTypon, TONKOBLIMU N HOPMATUBHBLIMM
npaesunamu, XUMUYECKOTo CnoBapsiMu PYCCKOro s3blka; OCHOBHbIMU
NPUHATLIMU B coaepxaHus ¢ cavTaMmu NOAAEpPXKKM rPaMOTHOCTU B CETU
npodeccuoHarneH yyeTom TpeboBaHun | «HTepHeT».
om coobuiecTBe onbnuorpaduyecko Bnagetb:
M KynbTypbl HaBblkaMy CO3[4aHUsl Ha PYCCKOM si3blke
OlK-6.3 | loToBUT rPaMOTHBIX 1 JTIOTMYECKM HEMPOTMBOPEYNBbIX
npeseHTauuto no MUCbMEHHbIX U YCTHBIX TEKCTOB y4eBHOM 1
Teme paboTbl 1 Hay4YHOW TEMATUKN XMMNYECKOTO CoAEepPKaHNS
npeacTaBnsieT ee Ha
PyCCKOM "
AHITIMACKOM SA3bIKaX
Ol1K-6.4 | MNpepcrtasnseT

12. O6bemM gncuunnuHbl B 3a4eTHbIX eguHuUax/yacax — 5/180.

CDopma npomemyTquoﬁ aTTecTauuvm OK3aMeEH.
13. TpyaoemkocTb No Buaam yuyebHon paboTbl
TpygoemKkocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
6 cemecTp
KoHTakTHas pabota 98 98
nekumm 36 36
npakTuyeckme - -
B TOM YuUCnheE: nabopartopHsle 54 54
KypcoBas pabota - -
K 8 8
CamocTtosaTensHas pabota 46 46
lMpomexyTouHas attectaums (0159 3Kk3amMeHa) 36 36
Utoro: 180 180

13.1. CopgepxaHue gUCLUUNIIUHbI

n/n Peanusauus

asgena

HanmeHoBaHue pas/i
asgena CopepxaHue pasgena gUCUUnivHbl ANCLANINHDI
P C NOMOLLIbIO
ONCUMMNUHBI o

OHNauH-

Kypca, QYMK
1. lekuum
1.1 MpeomeT n OnpeneneHne KonnouwgHom XumMuum Kak Hayku. [lpusHaku | https://edu.vs
3Ha4vyeHune KonnomaHolx  cucteMm.  KonnmyecTBEHHble  XapaKTepUCTUKM | u.ru/courselvi
KONMMOMOHON XMMUK | ANCNEPCHbIX cucTteM. Buabl knaccudmkaumm  konnomaHbix | ew.php?id=3
cucteM. lNpuknagHoe 3HayeHue KoNnongHoON XMMUK. 996#section-
1



https://edu.vsu.ru/course/view.php?id=3996#section-1
https://edu.vsu.ru/course/view.php?id=3996#section-1
https://edu.vsu.ru/course/view.php?id=3996#section-1
https://edu.vsu.ru/course/view.php?id=3996#section-1
https://edu.vsu.ru/course/view.php?id=3996#section-1

1.2 [MoBepxHOCTHbIE [MoBepxHOCTHas aHeprMsi U  MNOBEPXHOCTHOE HaTsbkeHue. | https://edu.vs
ABNEHUS U [MoHATHMe 0 NoBepxXHOCTHOM croe. [oBepXHOCTHOE HaTsbkeHue. | u.ru/course/vi
agcopbuuns dakTopbl, BnMsAOWME Ha  MNOBEPXHOCTHOE  HaTsxkeHue. | ew.php?id=3

KanunnapHoe paBneHue. KanunnsipHoe nogHaTtue. BnusHne | 996#section-
KPVBU3HbI MOBEPXHOCTM Ha XUMMWUYECKUIA NOTEHLMan 1 gasneHuve | 2
HacblleHHoro napa. YpaBHeHne TomcoHa (KenbBuHa).

AsneHus, 00ycrnoBneHHble KPUBWU3HOWN nosepxHocTwu. | https://edu.vs
Apcopbums.  MonekynapHaa agcopbumMsi M3 pacTBOpPOB. | U.ru/courselvi
M30TepMbl  MOBEPXHOCTHOTrO  HaTsbkeHusi. CBaA3b  Mexay | ew.php?id=3
agcopbumert 1 NOBEPXHOCTHbIM HaTsbkeHueM. [loBepxHocTHas | 996#section-
akTmBHocTb. [NpaBuno [iokno-Tpaybe. YpaBHeHue agcopbumm | 3

'mbbca. Teopuss MoHOMoOnekynsipHon agcopbuun JleHrmiopa.

O6o6bleHne ypaBHeHun [unbbca w JleHrmiopa. CTpoeHue
agcopbumoHHbix cnoee [MAB. CmaumBanune. Agresuns. Ob6uiasd
XapakTepuctuka aBneHns  cmaudmBaHus. CBaA3b  Mexay

CcMauMBaHneMm W agresven. HeorpaHuyeHHoOe pacTekaHue

Xugkoctn. PerynuposaHue cmayusaHms ¢ nomoubio MNAB.

13 OnekTpo- MpuYMHBI  BO3HMKHOBEHUSA  3MEeKTpUYecKkoro  3apsga  Ha | https://edu.vs
NOBEPXHOCTHbIE ONCNEPCHBIX YacTuuax. ONeKTPOKMHEeTUYEeCKMe 4HABneHus WU | u.ru/courselvi
CBOWCTBaA 3NEeKTpOoKUHeTMYecknin noteHumnan. Ctpoenne LOC. Teopus | ew.php?id=3
ANCNEPCHbIX nnockoro O3C. Teopuss anddysHoro OIC. Teopus LtepHa | 996#section-
cucTem OneKTpPOKUHETUYECKNE SABMNEHUS. OnekTpoocmoc. | 4

Onektpodopes. lMoTeHuman TeuyeHus. [MoTeHuman ocenaHus.
[MpakTnyeckoe 3Ha4YeHNe ANEKTPOKUHETUHECKUX SBIIEHUIA.

1.4 YCTONYNBOCTb U ArperaTuBHas YCTOMYMBOCTb W  Koarynsums  gucnepcHbix | https://edu.vs
Koarynaums cuctem. O6wme nonoxeHus. Koarynsaumsa nnodobHbix 3omnen | u.ru/courselvi
ANCnepcHbIX anektponutamu. KuHeTuka koarynsauuun. dusmyeckas Tteopus | ew.php?id=3
cucTtem YCTOMYMBOCTM U Koarynsaumm nnodobHbix komnnoungos (Teopus | 996#section-

O1o0). OnekTpoctatuydeckas coctasnswowas | 5
packnuHuBatoLwero gasneHusd. MonekynspHasi coctaBndawoLLas
packnuHuBatowero paaeneHusi. CymmapHas noTeHumanbHas
3HEprsi  B3aMMOLEWCTBMA 4YacTuy B 3aBUCUMOCTM  OT
paccTosHUS.

JInocpunbHble aucnepcHble cUcTeEMbl. PacTBOpbl KOMMOWAHbIX
NMOBEPXHOCTHO-aKTMBHbIX BELLECTB.

15 dunsuko- OnTuyeckme cBOMCTBa AUCNepcHbIX cuctem. PaccesHue ceeTa. | https://edu.vs
XUMUYeckne YpaBHeHve Paned. Ontuyeckue MeTogbl UCCNeAoBaHud | u.ru/courselvi
CBOMWCTBA avncnepcHelx cuctem. Abcopbumsa (mornoweHune) ceseta B | ew.php?id=3
ANCnepcHbIX KonnouaHblx pacteopax. MonekynspHo-kMHeTu4Yeckme ceoncTea | 996#section-
cncrem KONNOMAHbIX PAacTBOPOB. 6

2. labopaTtopHble 3aHATUSA

21 MpegomeT n
3HayeHve -
KONMOUAHON XUMUU

2.2 [MoBepXHOCTHLIE
SBHEHNS 1 MonekynsipHasa agcopbuus Ha MOBEPXHOCTU pa3sgena
ancop6uus pacTBop/BO3ayX

2.3 OnekTpo-

NOBEPXHOCTHbIE

CBONCTBA OnpeaeneHne anekTPOKMHETMYECKOrO NoTeHUana
30N METOA0M anekTpodopesa

ANCMNEPCHBIX

CUCTEM

2.4 YCTOMYNBOCTb U
Koarynsaums OnpegeneHune nopora GbICTPON koarynsaumMm natekca.

ANCMNEPCHBIX MpoBepka npuMmeHMMOCTU 3akoHa OepsirmHa—llangay
cUcTEM

2.5 dunsuko-
xnmuHeckine OnpepgeneHune pasmepa KONmnovaHbIX YacTul, MeTogoMm
CBOWCTBa

cBeTopaccesiHus
ONCNEPCHbIX

CcucTemMm



https://edu.vsu.ru/course/view.php?id=3996#section-2
https://edu.vsu.ru/course/view.php?id=3996#section-2
https://edu.vsu.ru/course/view.php?id=3996#section-2
https://edu.vsu.ru/course/view.php?id=3996#section-2
https://edu.vsu.ru/course/view.php?id=3996#section-2
https://edu.vsu.ru/course/view.php?id=3996#section-3
https://edu.vsu.ru/course/view.php?id=3996#section-3
https://edu.vsu.ru/course/view.php?id=3996#section-3
https://edu.vsu.ru/course/view.php?id=3996#section-3
https://edu.vsu.ru/course/view.php?id=3996#section-3
https://edu.vsu.ru/course/view.php?id=3996#section-4
https://edu.vsu.ru/course/view.php?id=3996#section-4
https://edu.vsu.ru/course/view.php?id=3996#section-4
https://edu.vsu.ru/course/view.php?id=3996#section-4
https://edu.vsu.ru/course/view.php?id=3996#section-4
https://edu.vsu.ru/course/view.php?id=3996#section-5
https://edu.vsu.ru/course/view.php?id=3996#section-5
https://edu.vsu.ru/course/view.php?id=3996#section-5
https://edu.vsu.ru/course/view.php?id=3996#section-5
https://edu.vsu.ru/course/view.php?id=3996#section-5
https://edu.vsu.ru/course/view.php?id=3996#section-6
https://edu.vsu.ru/course/view.php?id=3996#section-6
https://edu.vsu.ru/course/view.php?id=3996#section-6
https://edu.vsu.ru/course/view.php?id=3996#section-6
https://edu.vsu.ru/course/view.php?id=3996#section-6

13.2. Tembl (pasaenbl) AUCLUNINHBI U BUAbI 3aHATUN

Buabl 3aHATUI (KONTMYECTBO YacoB)
Ne HavmeHoBaHue Tembl oYy v————
n/n (pasgena) gucumnnuHel | Jlekumm MpakTuyeckue | JlabopaTtopHble pa6ota Bcero
1 Mpeaomet W 3Hauenne > 0 6 8
KONMIOUOHON XUMMUK
> [MoBepxXHOCTHbIE ABNEHNSA 10 15 10 35
1 agcopbums
OneKkTponoBEPXHOCTHbIE
3 | cBoncTBa ANCNEPCHBIX 8 15 10 33
cucTem
YCTOMYNBOCTb U
4 | koarynsauusa aucrnepcHbIX 8 13 10 31
cucTtem
DU3MKO-XMMUNYeckKue
5 | cBoncTBa gncnepcHbIX 8 11 10 29
cucTem
WToro: 36 54 46 136

14. MeToan4yeckue ykaszaHuA Ans ody4yaroLmMXCcA No 0OCBOEHUIO AUCLUMNSIIUHDbI
(pekomeHOayuu obyqarouwuMcs Mo 0C80EHU OUCUUNIIUHbI yKa3aHue Haubosiee CrioXHbIx pasdenos, paboma c
KOHcnekmamu nekuud, rnpe3eHmauuoHHbIM Mamepuanom, peKkoMeHOauuu ro 8biMoIHEHUIO Kypcosol pabomesi,
10 opeaaHu3ayuu camocmosimesnsHou pabomei rno ducyunauHe u op)

B y4ebHOM npouecce ncnonbaytoTcsa crnegytowme popmbl paboThbi:
- NpoBeAeHne Nekuni,
- NpoBeaeHne nabopaTopHbIX paboT,
- BHEaygMTOpHasi caMocTosiTenbHasi paboTa CTyQeHTOB.
OpraHunsaumoHHasa CTPYKTypa NEKLNOHHOIO 3aHATUS:
1. dopmynunpoBka TeMbI, Lenen 3aHaTus, NocTaHoBka NpobrnemMHoro Bonpoca.
2. PasbsicCHeHMe BONPOCOB TEOPETUYECKOrO 1 MPaKTUYECKOro NaHa Ansa pewweHnst NoCcTaBneHHoN
npodnemeil.
3. PaccmoTtpeHune nyTen peLueHnsi NpobrnemMHOro Bonpoca Ha KOHKPETHLIX NpUMepax.
4. 3akntodeHne, hopmynnpoBKa BbIBOAOB.
5. dopmynmpoBKa 3agaHnsa Ansg camoCcToATENbHOW AoMaluHen paboTel. O3By4MBaHNE TEMBI
cnenyoLLero 3aHsaTu1s.
OpraHunsaumoHHasa cTpykTypa nabopaTopHOro 3aHATUSA:
. dopmynupoBka Lenen 3aHATUS U OTBETbl Ha BOMPOCblI CTYAEHTOB.
. O3HaKkomreHne ¢ TeopeTnHeckon OCHOBOM paboThbl, OCHOBHLIMU MPpYEMaMU U TEXHUKOM
6e3onacHocTn npu paboTte ¢ ncnonb3yemMbiMu Npubopamu 1 peakTMBamu.
3. BbInorHeHne aKcnepumeHTanbHOn Yactu paboTbl.
4. ObpaboTka aKcnepMMeHTanbHbIX pe3ynbTaToB 1 NpeaoCTaBnNeHne Ux Anga npeasapuTenbHOM
NPOBEpPKM NpenogaBaTento.

N —

3awmta nabopaTopHon paboTbl MNPOBOAUTCA C LENbH  BbISBIEHMS YPOBHS OCBOEHUSA
mMaTepuana no Tematuke paboTbl, CNOCOOHOCTM AaTb MNpPaBUNbHYD TPAaKTOBKY pesyrbTaTam,
NOMy4YeHHbIM MpU BbINONHEHUN paboTbl. 3awmTta paboTbl 3aknyaeTca B ogopmneHun paboT,
yCTHOW Gecefe npenogaBaTensi Co CTYAEHTOM MO NofydYeHHbIM B paboTe pesynbTaTtam U OCHOBHbIM
TEOPETUYECKUM MOHATUAM NO TeMe paboThbl.

TeKyLwmin KOHTPONb NPOBOAUTCA NyTEM MPOBEPKM BbINOSIHEHMSA AOMALLHErO 3agaHnsi, BXOAHOro
KOHTpONS (B BUAE TECTOBbIX 3a4aHUN).

KOHTpONb OCBOEHMSI TEeOopeTMYEecKoro Martepuana mnpoBOAUTCSA MNOCre MNpPOCnyLWMBaHUS
CTyAEHTaMM NEeKUMOHHOro MaTepuana no Kaxaom Teme B BUAE KOMMOKBMYMA M BbINOSIHEHMS
JOMallHUX 3afaHui. BbinonHeHwe JoMalHUX 3aJaHUn KOHTponupyeT nektop. ExeHeaensHo




CTYAEHTbl MMEKT BO3MOXHOCTb BbISICHSATbL BCE BOMPOCHI, OCBOEHUE KOTOPbIX Bbl3blBaeT TPYAHOCTH,
Ha KOHCYrnbTauusax ¢ IeKTOPOM B creunanbHO OTBEAEHHbIE AN 3TOr0 KOHTaKTHbIE Yachl.

Mpn peanu3auum OUCUMNAUHBI C WUCMNOMb30BaHMEM AWUCTAHLMOHHBIX 06pasoBaTenbHbIX
TEXHOSOMMN UCNONb3YTCS MHCTPYMEHTbI 3MEKTPOHHOM MHOPMaLMOHHO-06pa3oBaTenbHON cpeabl
BI'Y «3nekTpoHHbI yHuBepcuTeT BIY» (https://edu.vsu.ru) n/vnn “MOOK BI'Y” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u gp.), 9nekTpoHHas nouTa,
MeCCeHXepbl N COLCETH.

O6yuyeHne nuy, ¢ orpaHMyYeHHbIMM BO3MOXHOCTAMU 340POBbS OCYLLIECTBIISAETCA C y4ETOM WX
MHOMBUOYaNbHbIX NcMxodunanyecknx ocobeHHocTen. [ns nuy, ¢ HapyweHneM crnyxa nHdpopmaumus no
y4yebHON aucuunnunHe npegoctaBnaAeTcss Ha GYMaXHOM MM ANEKTPOHHOM HocuTene, AonycKkaeTcs
NPUCYTCTBUE aCCUCTEHTOB U CypAONepeBOAYMKOB Ha 3aHATUAX. [MpoMexyTodHada aTTecTauus ans
Taknx CTYOEHTOB MPOBOAUTCH B MUCbMEHHOW (hopmMe C OBLMMU KpUTEPUSIMU OLIEHUBAHUS; MpU
Heo6xoanMMOCTM BpeMsi NOATOTOBKN Ha 3K3aMeHe MOXET ObITb yBENUYEHO.

[na nuu ¢ HapylleHneM 3peHust gornyckaeTcs ayananbHoe npegocTtaBneHne nHdopmMaumm ¢
NCNONb30BaHMEM MPOrpPaMM-CUHTE3ATOPOB peydn, a Takke WCMNOoMb3oBaHME 3BYKO3anMCbIBaOLLNX
YCTPOWCTB Ha nekumsx. Ha 3aHATMAX Takke MOXeT MpMCyTCTBOBaTb accUCTeHT. [Npu npoBegeHum
NPOMEXYTOYHOWN aTTecTauun Ansa nuy ¢ HapyLleHMeM 3peHnst TECTUPOBaHNE MOXET ObITb 3aMEHEHO
Ha ycTHoe cobecegoBaHue; BpeMsi NOArOTOBKN Ha 3k3aMeHe MOXeT ObITb yBENNYEHO.

CTygeHTbl C HapylweHUsMW OMOpHO-ABUraTenbHOro annapata MOryT npoxoauTb YacTb
3aHATUMA ANCTAHLUMOHHO. NpomMexyTodHas aTTecTaums 4nsa HUX NpoBOAUTCA Ha OOLMX OCHOBAHMSX,
npy HeobXxo4MMOCTHM NpoLeaypa ak3ameHa MoXeT ObiTb peanvM3oBaHa AUCTAHLUNOHHO.

15. lMepeyeHb OCHOBHOW MW [OMOJIHUTENILHOW NUTEpaTypbl, PECYypCOB WHTEPHET,

HeoOXoAMMBLIX AONsi OCBOEHUA AOUCUUNIUHbI (criucok numepamypbl 0gopMisemcs 8
coomeemcmeuu ¢ mpebogaHusamu OCT u ucrionb3yemcs obuwjasi CKe03Hasi Hymepauus 0ns ecex eudos
UCMOYHUKO8)

a) ocHOBHas nutepartypa:

Ne n/n McToYHmK

1 Cymm B.[. KonnougHasa xumusa / B.[l. Cymm. — Mockea: Akagemus, 2013. — 238 c.

> LWykmn E.O. KonnovgHasa xumusa / E.[O. WykuH, A.B. MNepuos, E.A. AmenunHa. — M.: lOpanT, 2017.
- 443 c.
KonnongHasa xvmus. Npumepbl 1 3agayn: y4ebHoe nocobue ansa sysos / B.®. Mapkos [n ap.] ;

3 Ypan. degep. yH-T um. nepsoro lNpesungeHta Poccuun B.H. EnbumnHa .— Mocksa ; EkatepuHbypr :
OpauT : MisgaTtenbcTBo Ypanbckoro yHusepcuteta, 2018. — 185 c.

4 laBpoHckas HO.HO. KonnovgHas xumusi: y4ebHUMK U NpakTUKyM Ans  akageMUYecKoro
6akanaspuata / KO.1O. MaBpoHckas, B.H. MNak .— Mocksa : KOpait, 2018 .— 284 c.

5 Axkosneea A.A. KonnovgHas xumust: ydebHoe nocobue ansa By3os / A.A. AkoBneBa. — Mocksa :
KOpanT, 2018 .— 209 c.

6 KonnonaHas xumus : ydebHo-meTogudeckoe nocobue / BopoHex. roc. yH-T ; cocT.: O.B.
CnenuoBa, N.B. OctaHkoBa. — BopoHex : M3gaTenbckuit gom BI'Y, 2023. — 69 c.

6) JononHWUTenNbHas nuTepaTypa:

Ne n/n NeTounnk

7 3umoH A.[l. KonnougHasa xumusa (B ToM uncrne HaHodactuy) / A.[. 3umoH. — M.: ATAP, 2007.-
343 c.

8 MsiryeHkoB B.A. [MoBEpXHOCTHLIE ABNEHUSA 1 ancnepcHble cuctemol / B.A. MardeHkoB. — M.:
KonocC, 2007. — 184 c.

9 ®pugpuxcbepr O.A. Kypc konnoungHon xumum / O.A. @pugpuxcbepr. — CIM6. [u gp.]: NaHb,
2010.-410c.

10 BepexHukos B.H. KonnovagHas xumnsa noBepxHOCTHO-akTMBHbIX BewecTs / B.H. BepexHukos,
N.U. l'epmawesa, M.KO. KpbicnH. = M.: NIAHb, 2015. - 304 c.

11 "aBpoHckas H0.H0.KonnoungHas xumus : yaebHuk n npaktukym ans Cro / KO.H0. MaBpoHckas,

B.H. Nak. — Mocksa: KOpawrt, 2016. — 284 c.



https://edu.vsu.ru/
https://mooc.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%A9%D1%83%D0%BA%D0%B8%D0%BD,%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D0%B8%D0%B9%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5992&TERM=%D0%93%D0%B0%D0%B2%D1%80%D0%BE%D0%BD%D1%81%D0%BA%D0%B0%D1%8F,%20%D0%AE%D0%BB%D0%B8%D1%8F%20%D0%AE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5992&TERM=%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B0,%20%D0%90%D1%80%D0%B8%D0%B0%D0%B4%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%9C%D1%8F%D0%B3%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%D0%B2,%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2980&TERM=%D0%A4%D1%80%D0%B8%D0%B4%D1%80%D0%B8%D1%85%D1%81%D0%B1%D0%B5%D1%80%D0%B3,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus

B) MHCpOPMaLIMOHHbIE 3MEKTPOHHO-00pa3oBaTerbHbIE pecypchl (OuUmManbHble PeCypChl UHTEPHET):

Ne n/n Pecypc

12 YOMK «KonnougHas xumusa» https://edu.vsu.ru/course/view.php?id=3996

13 3oHanbHasa Hay4Has 6ubnuoteka BI'Y https://www.lib.vsu.ru

14 YHuBepcuteTckas bubnmoteka online http://biblioclub.ru/

15 EcTtecTBeHHO-Hay4HbIN 0bpa3oBaTenbHbIA nopTan http://www.en.edu.ru

16 MHdopmaumoHHas cuctema «EguMHoe OKHO pgocTyna K obpasoBaTeribHbiM — pecypcamy.
http://window.edu.ru

17 HayuHas snektpoHHas 6ubnuoteka eLIBRARY.RU http://www.elibrary.ru

18 Chemnet — oduumnanbHoe 3NeKTPOHHOEe u3gaHne Xummumdeckoro dpakynbteta MIY B Internet
http://www.chem.msu.ru/rus

19 OneKkTpoHHO-6ubnuoTedHas cnucrema "KoHcynbTaHT cTygeHTa” http://www.studmedlib.ru

16. MNepeyeHb y4yeOHO-MeTOAMYECKOrO obecneyvyeHUs AN CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHOayuu, nocobus, 3ada4yHuUKU, MemoOuvecKue yKa3aHusi MO 6bIMOTHEHUIO
rpakmuy4ecKux (KOHMpPOJIbHbIX), Kypcoabix pabom u 0p.)

Ne n/n McToYHMK

1 MpakTMKym No KOMNnouaHon xummm : y4ebHo-meTogmdeckoe nocobue anst By3os / BopoHex. roc.
YH-T ; cocT.: B.H. BepexHukos, T.H. MNospkosa . — BopoHex : UMML| BI'Y, 2013 . — 64 c.
KonnouaHas xumus. MNpumepsbl 1 3agaydn : y4ebHoe nocobue ans Bysos / B.®. Mapkos [v gp.] ;

2 Ypan. cegep. yH-T uM. nepsoro Npe3ngeHta Poccun B.H. EnbumHa .— Mocksa ; EkatepuHOypr :
KOpanT : MspgatensctBo ¥Ypansckoro yHmeepcuteta, 2018 .— 185 c.
3 JlTabopaTopHble paboTbl 1 3agaun no konnouaHon xumum / KO.IN. ®ponos., A.C. Npoackui, B.B.

Hasapos n gp. ; nog peg. HO.I'. ®ponoea u A.C. 'poackoro . — M. : Xumus, 1986 . — 214 c.

KonnougHasa xvmus : negarormyeckue TectoBble MaTepuans : ydebHo-mMeToauyeckoe nocobuve
ans By3oB / BopoHex. roc. yH-T; cocT.: B.H. BepexHukos, T.H. MNMospkosa . — Boponex : JIOI
By, 2007 .- 42c.

<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07181.pdf>.

17. O6bpa3oBaTenbHble TEXHONOMMU, UCNonb3yeMble Npu peanusaumm y4eoHom
AUCLUMNNUHBI, BKIOYaA AUCTaHLUMOHHbIe oOpa3oBaTtenbHble TexHonoruu (JOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe OoOy4eHue:

Mpn peanusaumm AUCLMNNAMHBI UCMOMbL3YIOTCA Kraccudeckne obpasoBaTternbHble TEXHOMOormm
0e3 3aMeHbl ayauTOpHbIX 3aHATUA (nekumn n nabopatopHbix 3aHATU) Ha OOT. OcCHOBHblE TUMbI
nekuMn — BBOAHblE neKkuun (B Hayane W3yYeHus OUCUMMIMHBI) U MH(OPMALMOHHbIE NeKuun C
Bu3yanuaaumen (MynbTUMeOunHble npeseHTauuun). [lpoBegeHne MPOMEXYTOYHOM aTTecTauuu
ocywectensietca B opme yctHoro cobecegoBaHua no KMM. CamoctositenbHas paboTta no BceM
pasgenam npeanonaraeT BbiNofHeHne 0b6a3aTenbHbIX MMCbMEHHbIX AOMAaLLHUX 3a0aHWUN.

Mpu peanusaumm y4ebHON ANCUUNANHBI UCMOMNb3YOTCA 3NEMEHTbI NIEKTPOHHOrO 00yYeHns u
pasfnMyHble OUCTaHUMOHHble obpasoBaTenibHble TEXHOMOorMK, no3ponswmne obecneynsaTtb
onocpefoBaHHOe  B3aMMogencTBMe (Ha pacctoaHuu) npenogasatenen u  obydarowmxcs,
BKMOYaAsi  MHCTPYMEHTbl  S3NIEKTPOHHOM  MHGOPMauMOHHO-OOpasoBaTenbHoM  cpeabl  BIY
«ONEKTPOHHbIN yHUBEpCUTET Blry» (https://edu.vsu.ru) n/nnu “MOOK BIry”
(https://mooc.vsu.ru), npoBeaeHne BebGUHAPOB, BUOEOKOHMEpeHunn (B TOM 4ucrne C
NPUMEHEHNEM cepsucos  Zoom, Discord n op.), B3aMMOenNcTBme B  couceTsX,
NOCPEACTBOM 3M1EKTPOHHOM NOYThI, MECCEHKEPOB.



https://edu.vsu.ru/course/view.php?id=3996
https://www.lib.vsu.ru/
https://lib.vsu.ru/url.php?url=http://biblioclub.ru/
http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
http://www.chem.msu.ru/rus/
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
http://www.lib.vsu.ru/elib/texts/method/vsu/may07181.pdf
https://edu.vsu.ru/
https://mooc.vsu.ru/

18. MaTepnanbHoO-TeXHU4YECKoe obecneyeHme AUCUUNIINHDI:
Hedenometp HOM

CranarmomeTp

OnekTpodopeTnyeckas suenka Yankosckoro
YnbTpasBykoBon gucrnepraTop

dotomeTp KPK-3 «30M3»

dotomeTp PIK-56M

Becbl aHanutnyeckue

Becbl TeXHO-XUMHU4eckmne

. Hoyt6yk

10. NMpoekTop

11. OkpaH

©CoNoOA~WNE

19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEN U NPOMEXYTOYHOM aTTecTalum

nOpﬂ}J,OK OLUEHKN OCBOEHUA O6y‘-IaI'OLL|,I/IMVICF| y‘-le6HOF0 mMaTtepuana onpegendeTca

cogepXXaHmem cregyowmx pasgenos ANCUUNIINHbI:
HanmeHoBaHune WHankaTop(bl)
Ne KomneTeH
/n pasgena QuCUMnimvHbI LMA(M) JOCTUXEHUS OueHouHble cpeacTBa
(mogyns) KoMneTeHummn
OrkK-1.1
MpeomeT n 3Ha4eHne OrnK-1
1 KONMOVAHOM XMMUK OMK-6 Ol1K-6.2 [MpaKTMKO-OpMEHTNPOBaHHbIE 3a4aHuns
OrK-1.1
OrlK-1 825;% JlabopaTtopHas paboTa
> lMoBEPXHOCTHLIE OrllK-2 OI'IK-2.3 [JomaliHne 3aganus
SABNEHNs 1 agcopoums OrlK-3 OI'IK-3.1 TecToBble 3agaHuA
Or1K-6 OI'IK-6:1 Konnokesmym
Orl1K-6.2
OrkK-1.1
OriK-1.3
OneKTPOrNoBEPXHOCTHbLIE OfK-1 OrK-2.3 Tlabopatophast pabota
. OriK-2 [omaluHne 3agaHus
3 CBOWCTBA OMCMNEPCHbIX OrK-3.1
oncTem OriK-3 OnK-3.2 TecToBble 3agaHuA
Or1K-6 OI'IK-6:1 Konnokesuym
Or1K-6.2
OrK-1.1
OrlK-1.3
Y CTOMIMBOCTE OrnK-1 OrkK-2.1 JTabopaTtopHas paboTa
4 KOArVASILIAS OrlK-2 OrlK-2.2 [JomaliHne 3aganHus
Mcnye CLI"-IbIX cucTem OlK-3 OrlK-2.3 TecToBblEe 3apaHMA
A P Or1K-6 OrK-3.1 Konnoksuym
OriK-6.1
Orl1K-6.3
OrMK-1.1 Na6opaTopHas paboTa
OrkK-1.3
OrlK-1 [JomaliHne 3agaHus
DdU3nKo-xmmm4yeckune OrkK-2.1
- OrliK-2 MpakTnko-opneHTMpoBaHHbIE 3a4aHNs
5 CBOWCTBA OMCMNEPCHbIX OrikK-2.3
OlK-3 TecToBblE 3apaHMA
cherem OrK-6 OrK-3.2 Konnoksuym
OMK-6.1 y
Orl1K-6.4
lMpomexyToyHasa aTTecTaums [MepeyeHb BOMpoCcoB

dopMa KOHTPON4 - 3K3ameH




20. TvunoBble OLIEHOYHbIE CpeAcTBa U MeToAMYECKMe MaTepuanbl, onpegensioLwme
npoueaypbl OLleHNBaHUA

OueHka 3HaHUN, yMEeHUA N HaBbIKOB, XapakTepuaylowasa atanbl POPMUPOBAHNSA KOMMNETEHLMN B
pamKax U3y4yeHnss ANCUUNINHBI OCYLLECTBNAETCHA B XO4e TeKyLLen 1 NPOMEXYTOYHON aTTecTaumn.

Tekylas atrectauma nNpoBOAUTCS B COOTBETCTBMM C [lonoxeHneM O Tekyllen atrectaumu
obydyalowmxcss nNo nporpammam  Bbicllero obpasoBaHus BoOpoHexXckoro  rocyaapcTBEHHOro
yHuBepcuTeTa. Tekylasa aTrectaums NpoBOAMTCA B (POpMeE: YCTHbIN ONpocC (MHAMBUAYalbHbLIN ONPOC)
WUNN KONSOKBUYM; BbINOMHEHME MUCbMEHHBLIX AOMALUHUX U MPaKTUKO-OPUEHTUPOBAHHbLIX 3adaHun,
BbINOMTHEHME TECTOBbIX 3a4aHun, 3awwmTa nabopaTopHbix paborT.

lMpomexyToyHasi aTtTectauusa NPOBOAMUTCA B COOTBETCTBMM C [1ONOXEHWEM O NPOMEXYTOYHOW
aTTecTauum obyyaroLmMxcsa no nporpaMMmam BbicLiero obpasoBaHus.

KOHTpOnbHO-u3MepuTenbHble Matepuanbl MPOMEXYTOYHOW artTecTaumMn BKYalwT B cebs
TeopeTnyeckne BOMPOCHl, MO3BOMALME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA U MpakTU4ecKoe
3ajaHue, No3BonsLee OLEHUTb CTeNeHb CPOPMUPOBAHHOCTU YMEHUI U HABbLIKOB.

Mpw oueHnBaHMM UCNOMb3YIOTCH KaYeCTBEHHbIE LKarbl OLeHOK. Kputepum oueHnBaHusa npuBeneHbl B
n. 20.2.

20.1. TeKywWMN KOHTPOSb yCNeBaemMocTun

KoHTponb ycneBaemocTu MO AUCUMMNIMHE OCYLLECTBMNSETCS C MOMOLLbI  CreayHoLLmx
OLIEHOYHBIX CPEACTB: MPaKTUKO-OPUEHTUPOBAHHbIE 3aJaHusi, AOMalLHWe 3afaHusi, nabopaTopHble
paboTbl, TECTOBbIE 3a4aHUSI, KOSNTOKBUYMBbI.

[NepeyeHb nabopaTopHbIX paboT:

MonekynsipHasi agcopbums Ha NOBEPXHOCTM pasgena pacTBop/Bo3gyx

OnpeaeneHune aneKkTPOKMHETUYECKOrO NOoTEHLMana 305s MeToaoM anekTpodopesa
Onpepgenenne nopora ObiCTpon koarynauum naTtekca. [lpoBepka NPMMEHMMOCTM 3aKoHa
HepsirmHa—llaHpay

4. OnpepgeneHne pasmepa KOJongHbIX YacTul, METOAOM CBETOPACCESHNSA

wN e

JTabopaTopHble paboTbl BbIMNOMHATCA HA 3aHATMM B TedeHuMe 2 akageMU4YecKuMx 4acoB. 3a
3TOT Mepuog CTyAEeHT OO0SMKEH, O3HAaKOMMBLUMCHL C MOPSOKOM BbIMOSIHEHWUS 3a4aHus, Npu NMOMOLLM
npenogasatensa u nabopaHTa BbINOMHUTL MPaKTUYECKYD YacTb paboTbl, NPeaCcTaBUTb MOMyYEHHbIE
pesynbTaTbl nNpenogaBaTento W, ecnu no3BoNngeT BpeMsd, NPUCTYNUTb K oopmMiieHno paboTtbl u
dopmynumpoBke BbiBO4OB. Cneaytollee nabopatopHoe 3aHsATME CTyAEHT HaYMHaeT C npeacTaBneHus
odhopmneHHor paboTbl, OTYUNTBIBAETCA MO paboTe n nonydaeT crneayrollee npakTnyeckoe 3agaHue.
JTabopaTtopHble paboTbl NpeacTaBneHbl B y4eOHO-MeToan4YeckoM nocobum (npuseaeHo B n.15, 16).

Bonpocbl ana gomaiwiHero 3agaHms OpMyNUpYeT NEKTOp Ha MEeKUMOHHOM 3aHATuM. Ha
cregylolwem fEeKUMOHHOM 3aHATUM  CTyAeHTbl NPeacTaBndalT pelleHne OOMallHero 3agaHus,
3aHATME HaYMHAeTCs C ODCYXXOAEHNS BapuaHTOB peLUeHus.

Konnokemymbl NpoBOASATCA Ha nabopaToOpHOM 3aHATUKM, O YeMm npenogaBaTeNnb 3apaHee
coobuwaet oby4varowmmcsa. Tembl, MO KOTOPbIM MPOBOOATCHA KOMMOKBUYMbI, U MporpaMmmMa K HUM
npegcraBneHa B COOTBETCTBYHOLMX y4EOHO-METOOMYECKMX NOCOBMAX, PEKOMEHOOBAHHbLIX CTyAeHTaM
(npuBepeHbl B N.15, 16). Mo cornmacoBaHnio ¢ 0OyYalOLLMMUCA KOMITOKBMYM MOXET NPOBOAUTLCH B
dopme ycTHon 6eceapbl nnu oopme TECTUPOBAHUSA MO OCHOBHbLIM pa3geniam Kypca.

Npumep TecToBoro sagaHus

1. Mo kakomy npu3HaKy KnaccuuumMpyoT OUCNEpPCHble CUCTEMbI Ha YnbTpagucnepcHble
(konnougHble), MUKpOreTeporeHHble 1 rpyéoancnepcHble?

2. YKaxuTe npusHakn uogobHbIX ANCNEPCHBIX CUCTEM.

3. MpuBeauTe BblpaxkeHne Ans NOBEPXHOCTHOrO HaTSXKEHWs!, CBA3bIBatOLLEe ee C U3BMEHEHNEM
cBobogHowm aHeprum 'mb6ca.

4. PacnonoxuTe AaHHble BELLEeCTBa B psj No 803pacmaHuto NOBEPXHOCTHOMO HATSXKEHUS:
(1) 6eHson; (2) Boaa; (3) rekcaH; (4) aHUnH.



5. XKngkoctb HaxoguTtca (A) B kanne guameTtpom d; (B) B cMaumMBaeMoM Kanunnspe ¢ TEM Xe
aonameTtpom; (B) B wupokom cocyge (nnockasi noBepxHocTb); () mexgy cmadmBaembivu
NNacTMHKaMu, pacrosioXeHHbIMU napannenbHo ApYr Apyry Ha paccTosiHun, pasHoM d. 3anucas
COOTBETCTBYIOLLME BbIPaXXEHUS, PacnonoXuTe B Mopsake BoO3pacTaHUs  BENUYMHbI  0assieHust
HacbIWEeHHO20 napa fns 3TUX CUCTEM.

6. [IBa CTEKNsIHHbIX Kanunnsipa ¢ paguycom ri u rz (ri > rz) YacTUYHO MOrpyXeHbl B BOAY.
BbicoTa KanunnsipHOro NOAHATMSA paBHa COOTBETCTBEHHO hi n hy. B Kakom M3 kanunnsapos BbiCOTa
noHATns 6ynet 6onbLue?

7. imeem gByxdasHble cuctemsbl: (1) Boga-6eHson; (2) Boga-rekcan; (3) Boga-aHWUNuH.
Pacnonoxute atn cuctembl B psig No ybbigaHuo MeXEA3HOro HaTSXKeHMS.

8. Kak n3meHsieTca XMMuyeckuii noTeHuman BelecTBa npu D,VICI'IepFI/IpOBaHVIVI? 3anuwunte
COOTBETCTBYHOLLEE BblpaKeHne.

9. Cchopmynupynte n3BecTHble Bam onpegeneHunsa agcopbunn.

10. MonekynsipHasa nnouwaaka MAB Ha noBepxHOCTU nopucToro aacopbeHta Sy = 0,5 HM?,
€MKOCTb MOHOCos paBHa 3-10* monb/kr. Yemy paBHa yaernbHasi NOBepxXHOCTb aacopbeHTa (B M2/kr)?

11. HanuwnTte BbipaxxeHue aAns aacopbLUnoHHOro noteHumana.

12. MNpuBeauTe cooTHoLEeHME Mexay paboTton agresun (Ws) n koreanmn (W.) B COOTBETCTBUM
c ypaBHeHuem [ionpe-HOHra npu yrne cmaumsaxus 6 = 90°,

13. PasnuuyHble Tunbl MexdasHoro B3aMMOLEWCTBUS, HabMNogaeMble B reTEPOreHHbIX
cucTeMax, xapakrepuaytoTtcs noHatuamu: (1) koresus; (2) cmadmsaHue; (3) pactekaHue; (4) agresus.
YKaXnUTE CMbICIT K2XXA0ro noHaTus (noHatue (undpa) n ero cogepxaHue (bykaa)):

(A) NpUTsPKEHME aTOMOB M MOJIEKY B 0O beME rOMOreHHON dpasbl;

(B) B3anmogencTemne XMOKOCTU C TBEPAbIM TENOM UM C OPYrOW XUAOKOCTbIO NPU Hanu4mm
KOHTaKTa Tpex HecMelumBaroLwmuxcs das;

(B) B3anmopgencTteme mexagy npuBeAeHHbIMU B KOHTaKT NOBEPXHOCTAMU  KOHAEHCUMPOBAHHbIX
a3 pasHoun npupoabl;

(I B3anmopencTeme mexay TBepablM TeNTOM U HAHECEHHOW Ha ero NOBEPXHOCTb XUOKOCTU B
cnydae, korga paboTa aaresvm npeBbilaeT paboTy Koreaum XUakocTy.

14. 3anuwunTte ypaBHeHne agcopbumm Mbbca.

15. CpaBHuUTE cTaHAapTHbIE XMMUYeckue noteHuymansl u°s n P° (> unum <) ansa
(1) NOBEPXHOCTHO-aKTUBHbLIX BELLECTB;

(2) NOBEPXHOCTHO-MHAKTMBHbIX BELLECTB;

(3) NOBEPXHOCTHO-HEAKTUBHBIX BELLECTB B BOOAHOW (hase.

16. M'vapodmnbHbIM NNK rMAPOGOOHLIM ABRSIETCS TBEPLOE TEMNO, eCnv NPU HAaHECEHUN Ha ero
NOBEPXHOCTb MPU KOHTaKTe C BO3AYXOM Kanss BoAbl 06pa3yeT ocTpbli kpaeson yron (6<90°).

17. 3anuwunTe BbipaxeHue Ansi 3aBUCMMOCTM PacCTBOPUMOCTU OT pasmepa 4YacTuu,.

18. [avite onpegeneHne NOBEPXHOCTHOM akTMBHOCTU. CdpopmynupymnTte npasuno [rokno-
Tpaybe.

19. 3aBUCMMOCTb MOBEPXHOCTHOM aKTUBHOCTU OT AfWHbI  YINEBOLOPOAHOrO pajukana

mMonekynel MNAB BblpaxaeTca ypaBHEHNEM InGn=const + NAW/RT,
roe N — 4Yncno yrnepogHbiX aToMOB B NPSIMOM HACbILWEHHOW anKUbHOW Lenu,
a AW -23T10 ....

20. N306pasute opueHTaumio oneaT-aHMoHoB RCOO™ Ha NOBEPXHOCTM YacTuL naTekca
nonucTupona B BOAHOM dhase.

Nprumep gomaluHero 3agaHus

1. Paccuntante TonwuHy anddy3anmoHHOro cnos Ha NoBEepPXHOCTU YacTuy, cynbdaTta bapus,
Haxogaswerocs B BogHoM pacteope NaCl koHueHTpauumein 45 mr/n. OTHOCUTENbHaA auanekTpuyeckas
nNpoHnLaeMocTb pacTteopa npu 291 K paeHa 82,2.



2. BoagHblin pacTBop xnopuaa HaTpus noa AasneHvem 4,9-10% MNa npoxoauTt Yepes KBapLeByHo
mMemMOpaHy. BblumMcnuTe noTeHuman TeyeHus Ha rpaHuue MembpaHa — pacTBop, ecnu
3NeKTpoKMHeTMYecknin noteHuman 0,04 B, yaenbHas anekTponpoBoAaHocTb cpedbl 1072 Cm M,
BA3kocTb 1-1072 Ma-c, oTHoCUTENbHaA AuanekTpudeckas npoHnLaemocTs 80.

[NpumMep NpakTUKO-OPUEHTUPOBAHHOIO 3a4aHuUs

1. bByget nu pactekaTbCs NO NOBEPXHOCTU PTYTU BOOHbLIN pacTBOpP BanepuaHOBOW KUCNOTbI?
PewwunTe aTOT BOMPOC, MCXOAA U3 U3BECTHLIX 3HAYEHUN MOBEPXHOCTHLIX U MeXdasHbIX HaTSKEHUN:
O-p-p/303;lyx = ,D.)K/Mz, O-Hglsos,qyx = 475 M,D,)K/Mz, OHg/p-p = 329 '\/|,D.>K/|V|2

2. Ecnun Ha noeepxHOCTb BOAblI HaHecTM BogoHepacTeopumoe [MAB B Buae pactsopa B
nerkoneTy4yeMm pacTtBopuTene, TO MOCMe MWChnapeHus nocregHero Ha MoBepxHOCTU obpasyeTcs
MOHOMOSEKynspHaa nreHka (MoHocnon) Hepactesopumoro [MAB. [na cHWKeHWUs noTepb Bnarn u
npeaoTBpalLeHns BbiCkixaHns 03epo OnTapuo (CLUA, wraT Hblo-Mopk) MOKPLINM  CAMOLWHBIM
MoHocnoem rekcageuunooro cnmpta (Ri1sOH) . Kakon o6bem pactBopa rekcagekaHona Heobxoanmo
ObIN0 M3pacxogoBaTb, YTOObI TakKMM MOHOCNOEM MOKPbITb MOBEPXHOCTb 03epa, nnowanb KOTOporo
paBHa 19529 km?? KoHueHTpauua pacteopa 40 r/n, MonekynsapHylo nnowaaky Sm rekcagekaHona
NpuHATL paBHoi 0,216 HM?2, MonspHas macca 242 r/Morb.

20.2. NMpomexyTo4yHaa aTrectauus

MpomexyToyHass aTTecTauus Nno AUCLUNINHE OCYLLECTBMSIETCS C MOMOLUBID CNeayoLmX
OLIEHOYHbIX CPeACTB: cobecenoBaHMe MO 9Kk3aMeHaLUMOHHbIM GuneTam.

Bonpockl K 9k3aMeHy:

1. TlpegmeT KonnougHonm XvMmuwn. OucnepcHble CUCTEMBbI, UX Mpu3Haku. Buabl knaccudumkaumm
ANCNEPCHbIX CUCTEM.

2. [NoBepxHocTHas aHeprus. [1OBEPXHOCTHOE HaTSHXKEHME: HepreTMyecKkasl U curoBas TPAKTOBKA.
OnbiT Atonpe. ®akTopbl, BAMAIOWME HA NOBEPXHOCTHOE HATSXKEHME.

3. W30oTepmbl NOBEPXHOCTHOMO HaTSXKeHUd. YpaBHeHue LLUnwkoBckoro.

4. TloBepxHocTHast akTuBHOCTb [1AB. [lMpaBuno Tpaybe. MuuennoobpaszoBaHMe B pacTBopax
konnoungHbix MNMAB.

5. Aacopbums Ha rpaHuue pasgena das XuakocTb — ras. Agcopbuma no mboGey. YpasHeHue
agcopbummn mbbca. Aagcopbums no JleHrmiopy. YpasHeHue JleHrmiopa. PacyeT umsotepmbl
agcopbumm JleHrmiopa ¢ MCNoNb30BaHMEM NIMHENHOW hopMbl ypaBHEHUS LLUnwikoBcKoro.

6. Agacopbums Ha rpaHvue pasgena a3 TBepgoe Teno — xugkoctb. MonekynapHas agcopbuus.
OcHoBHble nonoxeHust Teopumn JleHrmiopa. KoHcTaHThl ypaBHeHus JleHrmiopa, ux pusnyeckuin
cMmbicn n onpegeneHve. ®dakTopbl, BAUSAKOWME Ha MONEKynspHyw agcopbumio. [lMpasuno
ypaBHMBaHUA nonsipHocTen PebnHaepa.

7. WoHHaa apcopbuus. [lMpaBuno wusbupatenbHon agcopbumm [leckoBa — PaaHca. BnusaHue
npupoabl MOHOB Ha NX aacopbUUNOHHY CMOCOBOHOCTb.

8. [loBEpPXHOCTHblE SABMEHMS Ha rpaHuue pasgena das TBepaoe Teno — XMAOKOCTb. Adresus,
cMaumBaHue n pacTtekaHue. YpaBHeHus FOHra, Oionpe v Oionpe — KOHra. MNMpasuno AHTOHOBA.

9. PaBHOBecune Ha UCKPMBIIEHHOW rpaHuue pasgena gas. KanunnspHele asnexHus. KanunnapHoe
JasneHue. YpaBsHeHue Jlannaca. YpasHeHue XiopeHa.

10. OnekTpoKUHeTMYECKNE sBNEHNS. YcnoBusa obpa3oBaHms 4BOVHOMO 3NEKTPUYECKOrO Cros.

11. Teopun CTPOEHUS ABOWNHOIO 3MEKTPUYECKOro Crios: 3KCnepuMeHTanbHble dakTbl U obume
nonoxexus. Teopumn ctpoeHns O3C lenbmronbua — lMeppena, N'ym — Yanmena, LtepHa.
ONEeKTPOKNHETMYECKMA noTeHuman. YpaBHeHnve [enbmronbua — CmonyxoBckoro. CTpoeHue
KONMOMAHbIX MULEens.

12. Buabl yCTOMYMBOCTM AMCMEPCHbIX cucTeM. dPakTopbl arperaTuBHOM yCToMumBocTU. Koarynsaums.
Teopusa kuHeTukn GbiCTpon koarynsumm CMOnyxoBCKOro. bbiCcTpasi n meaneHHas koarynauus.
lMpaBuna anekTponuTHON Koarynsumu.

13. Teopus yctonumoctn nNmocobHbIX ancnepcHeix cuctem AJI®O. PacknvHuBalowee gaBneHue.
OHeprun anekTpoCTaTMYecKoro OTTanknMBaHUA N MOMNEKYNAPHOro NpUTsKeHus. MNoTeHumnanbHble



KpMBble B3aMMOAEWCTBUSA YacTuy. 3aKOHOMEPHOCTU  Koarynauuu  ruapodobHbiX — 3onen
anekTponuTamun. KoHUEeHTpaunoHHas N HenTpanuM3aunoHHas Koarynsaums.

14. OnTudeckne cBOMCTBA AMUCMNEPCHbIX cucTem. PaccesiHue cBeTa B AUCNEPCHBIX CUCTEMAX.
YpaBHeHus Panesa u Mlennepa. Typbugumetpust n HecpenomeTpus.

15. MonekynsipHO—KMHEeTUYECKNE CBOWCTBA gucnepcHblx cucteM. Ocmoc, anddysmsi, 6poyHOBCkoe
ABWKeHune. YpaBHeHne DnHwTtenHa — Cmonyxosckoro. CegnmeHTaums.

OMNK-1. Cnoco6eH aHanNu3npoBaTb, MHTEPNPETUPOBaTb U 0606WaTb pe3yNbTaTbl 3KCMNEePUMeHTaNbHbIX
M pacyeTHO-TeopeTU4YEeCKUX paboT XMMNYECKOWN HanpaBrieHHOCTMU.

MepeyeHb 3agaHni ANA NPOBEPKU CCPOPMMPOBAHHOCTU KOMMNETEHLMU:
1. YkaxuTe npuaHakm 06bEKTOB KOMMOUOHOW XMMUK:

1) npo3payHoCcTb

2) AOMCMNepCHOCTb

3) pacTBOpPUMOCTbL B BOAE

4) reTeporeHHOCTb
MpaBunbHble 0TBETHI 2) 1 4)

2. o kakomy NpM3HaKy KnaccuuumpyoT AMCNepCHble CUCTEMbl Ha NMMOMUIBbHBIE U NMOGOBHbIE:
1) No cTeneHn AMCNepCHOCTY;
2) no arperatHOMY COCTOSIHUIO AUCnepcHon a3kl U AUCTIEPCUOHHON cpeapl;
3) No B3aMOAENCTBUIO AMCNepCcHON hasbl U ANCNEPCUOHHON Cpeabl;
4) no B3aMMOAENCTBUIO YacTuL, gucnepcHon cassbl.
MpaBunbHbIN OTBET 3).

3. MNMpuynHoOK cyLecTBOBaHMS MO MOBEPXHOCTHbLIX CUM Ha rpaHuue pasgena das aBnseTcs...
1) TennoBoe ABvXeHNe MONeKyn;
2) anekTpocTaTnyeckoe oTTankMBaHue;
3) HECKOMMEHCUPOBAHHOCTb MEXMOJIEKYNSIPHOIO B3aMMOLENCTBMSA CO CTOPOHbI PasHbIX as.
4) KPUBM3Ha NOBEPXHOCTY pasgena gas.
MpaBunbHbIN OTBET 3).

4. Mo kakoMy MpU3HaKy KnaccuuumnpyoT aUcnepcHble CUCTEMbI Ha yrnbTpagucnepcHble, MUKporeTeporeHHble
n rpybogucnepcHble:

1) No cTeneHn gucnepcHocTY;

2) no arperaTHOMY COCTOSIHUIO AUCNEePCHON hasbl U AUCMEPCUOHHON cpeabl;

3) no B3anmMogencTesnio AncnepcHom casbl U ANCNEepCUOHHOM cpeabl;

4) No B3aUMOLENCTBUIO YacTuL, AncrnepcHon ¢asbl.
MpaBunbHbIN OTBET 1).

5. Mo kakomy npusHaky krnaccuuumpyoT ANCNepPCHbIE CUCTEMBbI HA CBOBOAHO- U CBA3HOAMCMEPCHbIE!
1) No cTeneHn gucnepcHocTY;
2) no arperaTHOMY COCTOSIHUIO AUCNePCHON hasbl U AUCMEPCUOHHON cpeabl;
3) no B3anmMogencTesnio AncnepcHom dasbl n ANCNEepCUOHHON cpeabl;
4) No B3aUMOLENCTBUIO YacTuL, AMCNepPCHOn asbl.
MpaBunbHbIN OTBET 4).

6. Kakow noTeHuUunan Ha3blBalOT 3NEKTPOKUHETUYECKUM?
1) noTeHumMan Ha rpaHuue pasgena ¢as;
2) NoTeHUMarn Ha rpaHnLe CKONMBbXEHUS;
3) noTeHuuan Ha rpaHuue agcopOUMOHHOIo u andy3noHHOro Croes;
4) noteHuwan OOC Ha paccTosHUM OT rpaHuubl pasgena a3, paBHOM 3(PEPEKTUBHON TOMLMHE
anddysHon yactn 43C.
MpaBunbHbIN OTBET 2).

7. Kakyto cMcTeMy HasblBatoT arperaTMBHO YCTOMYUBOA?

1) cucTemy, B KOTOPOM YacTuLbl HE oceaaroT

2) cwuctemy, B KOTOpow NnpeobnagatoT CUnbl NPUTSKEHUS

3) cuctemy, B KOTOPOW HE MPOUCXOAMUT CAMMNAHUsS YacTul

4) cucTemy, B KOTOPOM C TEYEHNEM BPEMEHU N3MEHAETCS OQUCNEPCHOCTb
MpaBunbHbIN OTBET 3).



8. Kakyto cuctemy HasblBalOT ceaUMETaLNOHHO YCTONYNBON?

1) Cuctemy, B KOTOpOM NpeobnagatoT Cunbl OTTankMBaHUs

2) Cuctemy, B KOTOpOW NpeobnagfatoT Cumbl NPUTSHKEHUS

3) CucTemy, B KOTOPOWN HE MPOMCXOANUT CRMNAHNS YacTuy,

4) Cuctemy, B KOTOPOWM YacTuLbl HE OceaatT Nog AeACTBUEM CUMbl TSHKECTU
MpaBunbHLIN OTBET 4).

9. NepemeLleHne YacTul, AMcnepcHomn gasbl OTHOCUTENBHO ANCNEPCUOHHON CpeAbl NOA AeNCTBUEM BHELLHEro
3MEeKTPUYECKOTrO NOMs MPU INEKTPOKNHETUYECKUX SBIIEHNSX - 3TO:

1) anekTpodopes;

2) 3neKTpoocMoc;

3) anekTpoananus

4) 2)n 3)BmecTe
MpaBunbHbLIN OTBET 1).

10. lepemelieHne OUCMEPCUOHHOM  cpedbl MOA4 OEWCTBMEM BHELUHEro 3feKTpUYecKoro nons  npu
3NEKTPOKUHETUYECKUX SABMNEHUSX - 3TO:

1) anektpodopes;

2) 3neKTpooCMOC;

3) anekTpoananus

4)  Andysma
MpaBunbHbLIN OTBET 2).

11. lNMpn nepemelleHNN XMAKOW AMCNEPCUOHHOW Ccpedbl OTHOCUTENbHO TBEPOOW AMChepcHon dasbl nog
BNUSIHUEM BHELLIHMX BO3OENCTBUN (4aBreHns) BO3HMKAET:

1) noTeHuUman TeYeHus;

2) noTeHuwan ocegaHus;

3) wu3obapHbIN NoTeHumarn;

4)  30XOPHbIN NOTEHUWan.
MpaBunbHbIN OTBET 1).

12. lpn ocegaHMmM 4YacTuy aucnepcHown pasbl B OMCNEPCUMOHHOW cpefe nog AEUCTBUMEM CUMbl TSXKECTU
BO3HUKAaET:

1) noteHuman TeyeHus;

2) noTeHuman ocefaHus;

3) M30XOpPHbIN NOTEeHUMarT;

4) n3obapHbin NnoTeHumarn.
MpaBunbHbIN OTBET 2).

13. CBs3b Mexay pasHOPOAHbIMW KOHAEHCUPOBAHHBLIMU Tenamu npyu MOJIEKYNSIPHOM KOHTaKTe (npunvnaduve,
cuenneHne, NpUTSXeHUeE) - aTo:

1) xemocopbuus;

2) apresus;

3) apcopbuus;

4) koresus.
MpaBunbHbIN OTBET 2).

14. CBA3b Mexay Monekynamu (atomamu, noHamu) B npegenax ogHon asbl - 3T0:
1) apgresus;
2) koresus;
3) apcopbuus;
4) cmaumBaHue.
MpaBunbHLIN OTBET 2).

15. B noBEPXHOCTHOM Crioe paBHOAENCTBYIOLLASA CUIT MEXMOIEKYNAPHOro B3anMOAENCTBUA
1) paBHa Hyn1o;
2) He paBHa HyrIo;
1 HanpaeneHa A) B rnybb ¢asbl N0 HOpManu K MOBEPXHOCTY;
B) TaHreHuManbHO NOBEPXHOCTW.
OTBeT BblpasuTe coyeTaHnem umdpbl 1 ByKBbl.
1)2A; 2)1b; 3)1A; 4)2b
MpaBunbHbIN OTBET 1).



16. B kannto BoAbl HA NOBEPXHOCTM NapaduHa BHeceH aoaeuuncynsdaT HaTpus. B pesynbTaTe nporsoLuno
1) BO3pacTaHne cMaunBaHus
2) yMeHbLLEHNE CMadnBaHns
3) cMadnBaHue He N3MEHUIOCh

MpaBunbHLIN OTBET 1).

17. Koarymauuto  MOHHO-CTAbWMNM3MPOBAHHBLIX  KONMOMAHBIX  CUCTEM  CMOCOOHBI  BbI3BaTb  NtoObIE
NHANEPEHTHbIE 3MEKTPONMUTHLI, MOTOMY YTO
1) npoucxogut pacwupeHve auddysHon yvactm O3C u noBbileHWe noTeHuuansHoro 6apbepa
OTTarnkuBaHus YacTumL;
2) npoucxoaut cxatne andagysHon yactm J3C n cHMXeHMe noTeHumanbHoro 6apbepa oTTanknBaHus
yacTuu;
3) npoucxoauT agcopbuns NPOTMBOMOHOB Ha MOBEPXHOCTU KOMMOWAHBLIX 4YacTuUL W CHUXEHWe
noTeHumana 4yactuy,
MpaBunbHbLIN OTBET 2).

18. YT0 Ha3bIBaAOT rpaHULIEN CKOSIBXEHWUST NPY SNIEKTPOKUHETUYECKNX SIBNEHUAX?
1) rpaHnLy Mexay aacopOLUMOHHBIM U AN dY3MOHHBIM CNOSMU MPOTUBONOHOB;
2) rpaHuLy, No KOTOpoK NpoxoauT paspbiB O3C npu TENNOBOM ABWKEHUM YacTuL;
3) rpaHuLy, No koTopon npoxoauTt pa3pbie A3C npu HanoXeHU BHELLHErO 3NEKTPUYECKOro Nons;
4) rpanHuuy pasgena ¢as.
MpaBunbHbIN OTBET 3).

19. Kak pacnonaratotcsi B NpoCcTpaHCTBe NPOTMBOMOHLI No Teopuu LLTepHa?
1) paccesiHbl B MPOCTPAHCTBE HA HEKOTOPOM pacCTOsHWM OT rpaHuubl pasgena a3, obpasys
Anddy3sHbIN cnow;
2) pacnonoxeHbl B6nn3u rpaHmupbl pasgena das, obpasyst NNockMi KoHAeHcaTop;
3) YacTb MPOTMBOMOHOB HaxoAuTcs BONM3W rpaHuubl pasgena das, obpasys aacopOLMOHHbBIA CION,
YacTb paccesiHa B NpOCTpaHcTBe, 06pasysa AMddy3HbIA CNON NPOTUBONOHOB.

MpaBunbHbIN OTBET 3).

20. Kakoe 13 npuBedeHHbIX onpeaeneHnin NOHATUSA «MedfIeHHas Koarynaumsay» npaBuibHO?
1) MepaneHHas koarynsaumsa aTo Takasi Koarynsumsi, CKOpocTb KOTOPOW mana
2) [pu megneHHon koarynaumm Hanbonee apeKkTMBHbIE COygapeHns YacTuL NPUBOSAT K CIIMMaHUIo
3) [lpu meaneHHON Koarynauum Kaxxgoe coygapeHum 4acTuy, NpMBOAUT K CIIUMaHMIo
4) CkopoCTb MeAIeHHON KoarynsaumMm He 3aBUCUT OT KOHLLEHTpaLMKN anekTponuta
MpaBunbHbIN OTBET 2)

OlNK-2. Cnoco6eH NpoBOAUTbL XUMUUYECKUIM IKCMEPUMEHT C UCNOSIb30BaHUEM COBPEMEHHOro
obopyaoBaHuA, cobnogas HOPMbl TEXHUKN Ge30nacHOCTH.

MepeyeHb 3apaHuin Ans NnpoBepkn chopMUPOBAHHOCTU KOMMETEHLIMN:
1. Mepoit pa3agpobneHHOCTU B AUCTIEPCHON CUCTEME CIYXKUT:

1) KOHUeHTpauusa gucnepcHomn dasbl

2) [McnepcHOCTb

3) yAenbHas NOBEPXHOCTb AMcnepcHon dasbl

4) 2)wn 3)BmecTe
MpaBunbHbIN OTBET 4)

2. YKaxunTe CoCTosiHMe AMcrnepcHon dasbl B CYCNeH3naX:

1) TBeppaoe
2) rasoobpasHoe
3) kupgkoe

4) 2)u 3)BMmecTe
MpaBunbHLIN OTBET 1)

3. K cuctemam C XMAKoM ANCNEepPCUOHHON cpedon OTHOCATCS:
1) 3onum
2) asposonu
3) nopoLuku
4) TymaHbl
MpaBunbHbIN OTBET 1)



4. K cuctemam c razoobpasHon gMcnepCcrMoHHOM cpeaon OTHOCATCS:
1) asposonu

2) 3o0mnm
3) cycneHsuu
4) nacTbl

MpaBunbHLIN OTBET 1)
5. Ecnu kannv ogHoOW XUAKOCTW pacnpederneHbl B Cpeae APYrov XXUAKOCTU, TO TaKylo CUCTEMY Ha3bIBatoT:

1) KonmnouaHbIM PacTBOPOM

2) amynbcuen

3) cycneHsuen

4) asposonem
MpaBunbHbIN OTBET 2)

6. lMpn KanuNNapHOM KOHAEHCaAUMW KOHOEHCAuMs MapoB CMayMBaloLWEen XWUOKOCTM B MNOPUCTbIX Tenax
[aBleHMs HacCbIWEHHOro nNapa Hag rnagkon NoOBEPXHOCTLIO. [lononHuTte:

NPOVUCXOAUT NPV AABIEHMUSX,
1) MeHbLuX;
2) 6onbwux;
3) paBHbIX;
4)  paBHbIX 1 60MbLUNX

MpaBunbHbIN OTBET 1)
7. K kanunnsapHbiM SIBIEHUSIM OTHOCWUTCSA NOABLEM >XWAKOCTM B KanWmMAPHO-MOPUCTbIX Temnax. Ycnosuem

KanunnspHoro nogbema sIBMsieTcs criegytoLlee:
XMAKOCTb CMadMBaeT MaTepuan Tpyokm

1)
2) >KMOKOCTb 0bpasyeT BOrHYTbI MEHUCK
3) xuakocTb 0bpasyeT BbIMyKIbIi MEHUCK

4) 1) n2)BmecTe
MpaBunbHbIN OTBET 4)
8. lNMpu cuHTe3e nartekca nonuctTuporna B kayecTBe cTabunmusaTopa ucnonb3oBanv goaeuuncynbgaT HaTpus

C12H250S0sNa. Kakow noH dyget noteHuuanonpeaensowmm?

1) Na*

2) C12H250~

3) C12H250S03"
MpaBunbHLIN OTBET 3)

9. M'vppo3sonb noauaa cepebpa NonyyeH No peakumu:
AgNOs+ KI — Agl + KNO3

B npucyTcTBUM n3bbiTka AGNOs . dopmyna MuLenbl 3015 UMeeT BUA:
1) [mAgl - nAg* - (n — X)NO3]** - XNO3~
2) [mAgl - nI~ - (n — X)K*]* - xK*
3) [mAgl - N NOs™ - (n — X)Ag*]* - XAg*

MpaBunbHbIN OTBET 1)

10. laTekc - aTto
1) AByxasHas OBYXKOMMOHEHTHas cuctema - gucnepcus nonMMepa B Boae
2) aByxdasHas TPeXKOMMOHEHTHasi cMcTema - Aucnepcus nonvMepa B Boge crabunmsoBaHHas

NMOBEPXHOCTHO-aKTMBHbLIM BELLECTBOM (3MYIbraTopoM)
3) oaHodbasHasa cuctema - pacTBOp NonvMMepa B BOAHOMW cpefie, CoAepXallemn amynbratop

MpaBunbHLIN OTBET 1)
11. Muuenna, o6pasoBaHHas B pe3ynbraTe hOpMUPOBaHNSA ABOMHOMO 3MEKTPUYECKOro Cros:

1) anekTpoHeWTparnbHa;
2) uMeeT NOoMNOoXWTENbHbIV 3apsa;

3) nmeeT oTpuuaTenbHbIN 3apsa;
4) 2) n 3) BMmecTe

MpaBunbHbIN OTBET 1)

12. [IBa CTeKNSAHHbIX Kanunnspa paguyca ri v rz2 (ri < rz) 4aCTUYHO NMOTrpyXeHbl B BoAdy. BeicoTa kannnnsipHoro

MOAHATMS paBHa cOOTBETCTBEHHO hiu h2. Kakoe cooTHolleHWe cnpaBednmeo?
1) hi < h

2) h1 > h2
3)hi1=h2



MpaBunbHbLIN OTBET 2)

13. 3HaK aNeKTPOKNHETUYECKOro NOTEHLNana MMUEensbl onpeaenseTcs 3HakoM 3apsga............. . dononHute:
1) nNpOTUBOMOHOB
2) noTeHuuwanobpasyrLnX NOHOB
3) MOHOB afgCcopPOLIMOHHOrO Crios
4)  noHoB anddy3HOro crnos
MpaBunbHLIN OTBET 2)

14. Tlpy NOBbILEHWN TeMNepaTypbl MOBEPXHOCTHOE HATSXKEHNE. ..
1) yBenuumBaeTcs
2) yMeHblUaeTcs
3) He nsmeHsieTcs

MpaBunbHbLIN OTBET 2)

15. Ha noBepxHOCTM BOAHbIV pacTBOp — ras ny4ile agcopbupyetcs
1) BanepwuaHoBas kucnota (Cs)
2) nponuoHoBas kucnota (Ca)
3) macnsiHas kucrnoTa (Ca)
4)  ykcycHas kucnota (Cz)
MpaBunbHbIN OTBET 1)

16. Teopus yCTOMYMBOCTM M KOAarynsuMm, OCHOBaHHAs Ha COMOCTaBNEHWUM CUM MPUTSXKEHWUS U OTTanKnBaHWs
mMexagy 4Yactvuamu gucnepcHom dasbl M AMCMEPCUOHHOW cpedbl M MO3BOMSALWAd  perynvpoBaTb
Koarynupyouiee AeCTBUe 3NEKTPONNTOB, - 3TO TEOPUS:

1) LUWrepHa

2) Oneo

3) CmonyxoBCKoro

4) Tenbmronsua
MpaBunbHLIN OTBET 2)

17. Kakoe gencteue okasbiBatoT Ha J3C nHanddepeHTHbIE 3NEKTPONUTBI?
1) noBbiWwatoT C- noTeHumarn;
2) He U3MeHSAIoT (- NnoTeHumarn,
3) yBenmumBatoT noTeHuman rpaHuubl pasgena;
4) cHwxaloT £- noTeHuuan.
MpaBunbHLIN OTBET 4)

18. B kakunx egmHuuax nsamepseTcs NoBepXHOCTHOe HaTsxeHne B cucteme CU?
MpaBunbHbIA oTBET /M2 unu H/im

19. >)KngkocTb HaxoguTtcs (1) B TOHKOM CMa4yMBaeMOM Kanunnsipe paguyca r; (2) B kanrne Toro xe paguyca r;
(3) B Mmakpodase ¢ NNockon NOBEPXHOCTLIO (I = «).
Pacnonoxwute aTn cucTeMbl B NOpsSAKe Bo3pacTaHWUA AaBMNeHWs HacblWeHHOro napa.

MpaBunbHbIi OTBET 1 <3<2

20. Pacnonoxute gaHHble BellecTBa B psi MO BO3pacTaHMIO NOBEPXHOCTHOrO HaTshkeHus: (1) 6eHson; (2)
BoAa; (3) rekcaH; (4) aHUNUH.
MpaBunbHbIN 0TBET 3 <1 <4 <2 (rekcaH < 6eH30N < aHWUINKH < BOAJa)

OlK-3. CnocobeH NnpuMeHATbL pacyeTHO-TeopeTuyeckme MeToabl ANA U3yYeHUs CBOMCTB BellecTB U
NnpoLeccoB C UX y4acTUeM, UCMOSb3ys COBPeMeHHoe NporpaMmmMmHoe obecnevyeHue u 6a3bl AaHHbIX
npoceccMoHanbLHOro HasHa4YeHus.

MNepeyeHb 3agaHuii ANA NpoBepku chOpMUPOBAHHOCTU KOMMETEHLUUM:

1. Kakne BennumHblI MOXXHO paccyuTaTth, NOMb3ysicb ypaBHeHneM Panea?
1) NOBEPXHOCTHOE HaTSHKEHWE pacTBOpa NaB MNP pas3fiUYHbIX KOHLEHTPaLMAX
2) MHTEHCMBHOCTb PacCesiHHOro CBeTa
3) apcopbunto Npu pasnUYHbIX KOHLEHTPaLMaX
4) abcopbuuto ceeTa
MpaBunbHbIN OTBET 2)



2. Kakve Benum4ymHbl MOXHO paccumTaTb, NONb3yscb ypaBHeEHMEM JleHrmiopa?
1) noBepxHOCTHOE HaTsbkeHune pacTteopa MNAB npu pasnuyHbIX KOHLEHTpaLUusix
2) WHTEHCUBHOCTb paccesiHHOro ceeTa
3) agcopbuumio Npu pasnuyHbIX KOHLEHTpaLUsIX
4) abcopbuutio ceeTa
MpaBunbHLIN OTBET 3)

3. Kakve BenunuvHbl MOXHO paccunTaTb, NoMb3ysach ypaBHeHueM LLnwwkosckoro?
1) noBepxHOCTHOe HaTskeHne pacteopa NAB npu pasnnyHbIX KOHLIEHTpaUmMaX
2) VHTEHCUBHOCTb PacCesiHHOro ceeTa
3) agcopbumio Npy pasnuyHbIX KOHLEHTpauusx
4) abcopbuutio ceeTa
MpaBunbHbIN O0TBET 1)

4. TeopeTtnyeckoe obocHoBaHue npasuna Lynbue-apawn, BeiTekawLee n3 teopun OJ100, BoipaxaeTcs
ypaBHEHNEM, COrfacHO KOTOPOMY
1) nopor BbICTpon Koarynaunm n3aMeHseTcs NpsiMo NPOMNOPLIMOHArbHO WECTOW CTeNneHn 3apsaa
KoarynmpyoLLero noHa;
2) nopor GbICTPON KoarynsummM n3ameHsieTca o6paTHO NpONopLMOHarnibHO YETBEPTON CTENEHN 3apsiaa
KoarynumpyoLLero noHa;
3) nopor GbICTPON KoarynsAunm n3amMeHsieTcs o6paTHO NPONOPLIMOHarbHO LLECTON CTENEHN 3apsiga
KoaryrmpyoLLero noHa
MpaBunbHbIN OTBET 3)

5. Kakoe 13 nprBedeHHbIX BbIpaXXeHWU XapaKTepmnsyeT NOBEPXHOCTHOE HaTsxXeHue?
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MpaBunbHbIN OTBET 3)

6. YpaBHeHune TomcoHa (KenbBuHa) ansa cepuyeckux kanenb umeeT BUA:

Hnac Hac 20 Vm
1) pr = po exp i—r _RT

Hac Hac 20 Vm
2) pr = pO eXp e _RT

Hac Hac 20 Vm
3) pr = pO exp T _RT

MpaBunbHLIN OTBET 2)

7. Ana HekoTOporo TBEPAOro Tena U BoAbl COOTHOLLEHWE Mexay paboTon aaresvu n paboTomn Koresun umeet
BUA: 2Wa = We. HYeMy paBeH KpaeBOWn yron cmavymsaHua?

1) 00

2) 90°

3) 180°
MpaBunbHbIN OTBET 2)

8. CornacHo 3akoHy 'eHpu, Npy ManbiX KOHLEHTPaUusX NOBEPXHOCTHO-AKTMBHOIO BELLECTBa B pacTBope (unu
npy Manbix gaBreHnsX rasa) senvunHa agcopbuum MNMAB (unu rasa)

1) obpaTHO NponopLumoHanbHa KOHUEHTPaUNUK (4aBMeHno)

2) NnpsiMO nNponopuMoHanbHa KOHLEHTpauun (O4aBneHuio)



3) He 3aBUCUT OT KOHLUEHTpauun (gaBneHuns)
MpaBunbHbLIN OTBET 2)

9. KonnyecTBeHHON XxapaKTepUCTUKOW CMa4MBaHWUS CNYXWUT KpaeBoW yron cmadmBaHus 6. Ycnosue 6 > 90°
oTBevaeT:

1) HecMaumBaHuO

2) cmayMBaHuio

3) pacTekaHuto

4) 2) n 3) BmecTe
MpaBunbHLIN OTBET 1)

10. KonnyecTBEHHOWM XapakTepUCTUKOM CMauYnBaHWUsi CRYXWUT KpaeBow yron cmavvBaHus 6. Ycnoeue 00 < B <
900 oTBevaET:

1) HecmauyuBaHuo

2) cMauvBaHuIo

3) pacTekaHuio

4) 1) wn 3)BmecTe
MpaBunbHLIN OTBET 2)

11. KoHueHTpaumsa aucnepcHon gasbl, BbipaXXeHHasa Yepes YMCNo YacTul AucnepcHon dasbl B eanHULE
obbema gMCnepcHOM CUCTEMBI, - 3TO:

1) 4acTn4yHas KoOHUEeHTpauus

2) obbemHasi KoHUeHTpauus

3) MaccoBasi KOHLEeHTpauus

4) mongapHas KOHLeHTpaums
MpaBunbHbIN OTBET 1)

12. Cuna, pencreylowasi Ha eauHWULY ONWHblL JIMHWW, KOTOpasi OrpaHn4YMBaeT MOBEPXHOCTb XXWAOKOCTWU, U
HanpaBlieHHasl TaHreHunanbHO K MOBEPXHOCTU pasgena das, - 370:

1) noBEPXHOCTHOE HaTsXKeHue

2) KanunnsipHoe AaBreHue

3) packnuHuBatoLlee aaBrieHne

4) paBneHue napa
MpaBunbHbLIN OTBET 1)

13. lNoBEpPXHOCTHOE HaTSHXKEHNE C POCTOM TeMnepaTtypsbl ....... . JononHurte:
1) cHuxaeTcs
2) yBenu4yMBaeTtcs
3) He uameHsleTcH
4) He M3MEHSsIeTCS N yBenuumBaeTcs
MpaBunbHbLIN OTBET 1)

14. CHuxeHne cBOOOAHON NMOBEPXHOCTHOW SHEPIMM B OUCMEPCHBIX CUCTEMAX MOXET ObiTb JOCTUTHYTO 32 CYET
YMEHbLLUEHNS:

1) noBepxHOCTU pasgena ¢as

2) NOBEPXHOCTHOTrO HaTSHXKEHUS

3) «konuyecTBa a3

4) 1) wn2)BmecTe
MpaBunbHbIN OTBET 4)

15. lNpwn yBenuMyeHun pasmepa 4YacTtuu, AUCnepcHom gasbl ANCNEPCHOCTb:

1) ymeHblIaeTcs

2) yBsenuumusaeTcs

3) He nsmMmeHsieTcs

4) un3MeHsieTcs pa3nnyHbIM 06pasom B 3aBUCMMOCTM OT pasMepa YacTul
MpaBunbHLIN OTBET 1)

16. NoBepPXHOCTHasi SHEpPrusi, KOTOpPon obragatT 06 bEKTHI KOMMOUOHOW XMMUK, NPEeACTaBNsIET CODOM:
1) npousBegeHne NOBEPXHOCTHOIO HAaTSXXEHUS 1 TeMnepaTypbl
2) npou3BedeHME NOBEPXHOCTHOIO HATSXKEHNUS U NroLwagn MexagasHom NOBEPXHOCTU
3) OTHOLWEHMEe NOBEPXHOCTHOIO HATSXKEHNS K NIIoLWaam MexdgasHom NoBEPXHOCTH
MpaBunbHLIN OTBET 2)



17. NMOBEPXHOCTHOE HaTSHXKEHWE — 3TO YacTHas NPoM3BOAHasA OT N6Oro TepMoaAMHaAMUYECKOro noTeHumana:
1) no 4mny monke gucnepcHon dasbl
2) no nnowaan MexdasHom NoOBEPXHOCTH
3) no Temnepartype
4) no AaBreHuio
MpaBunbHLIN OTBET 2)

18. lNpu NOBbBILLEHMN KOHLEHTPaLUN BENNYMHA NOBEPXHOCTHOIO HAaTSXXEHUS BOAHbIX PACTBOPOB MOBEPXHOCTHO-
aKTMBHSAX BELLECTB

1) He uameHsieTcs

2) yBenunuuBaeTcs

3) yMeHbluaeTcs
MpaBunbHbIN OTBET 3)

19. Teopuo MmoHOMONeKynsApHon agcopbumm paspaboTaHa:
1) Jlenrmiopom
2) B3T
3) [MonsiHm
4)  CMONyx0OBCKUM
MpaBunbHbIA OTBET 1)

20. MNpwn cdmsmndeckon agcopbunm NOBEPXHOCTHOE HATSHKEHNE
1) He usmeHsieTcs
2) ymeHbluaeTcs
3) nosbiwaeTcs

MpaBunbHbIN OTBET 2)

OlNK-6. Cnoco6eH npeacTaBnATb pe3ynbTaThl NpogeccnoHanbLHON AeATeNIbHOCTU B YCTHOWN U
NUCbMEHHOW hopmMe B COOTBETCTBMU C HOPMaMM U NpaBuiaMn, NPUHATLIMK B NPodeCcCUOHANbLHOM
coobuiecTBe.

MepeyeHb 3agaHni ANA NPOBEPKU CCPOPMMPOBAHHOCTU KOMNETEHLMU:

1. CornacHo cooTHowweHuio Kiopu-Bynbda rpaHu kpuctanna,
1) obnagatowme HanMeHbLLEeNn NOBEPXHOCTHOW SHEPrnen, MMEKT HanMeHbLLYIo nnowanes 1 Hanbornee
BnM3Ko pacnonoxeHbl K LLEHTPY KpucTanna;
2) obnapatowme HanbonbLLIEen NOBEPXHOCTHOW 3Heprven, nvetT Hanbonbluyo nnowaab u Havbornee
BnM3Ko pacnonoXxeHbl K LLEHTPY KpucTanna;
3) obnapawowme Hambomnblie MNOBEPXHOCTHOW 3HEprMer MMEKT HauMEHbLUY nnowanb W
pacnonoxeHbl Hauboree ganeko OT LeHTpa KpucTtanna.

MpaBunbHLIN OTBET 3)

2. Kakow anekTponut HasblBaloT HEMHONPEPEHTHLIM?
1) cogepxaLLmii MoHbI, CNOCOOHbIE OCTPanBaTh KPUCTANMYECKYHO peLleTKy arperata MULennb,
2) cogepallnii UOHbI, OAHOUMEHHbIE C NPOTUBOMOHAMMU MULIENSbI,
3) He cogepKaLLmii MOHbI, CMOCOBGHbIE OCTpamBaTh KPUCTANIMYECKYO peLleTKy arperata MuLensbl,
4) He cogep KalLnii NOHbI, BXOOALLMX B MULLENY 30N4,
MpaBunbHbIN OTBET 1)

3. UTto Takoe nopor koarynsaummn?
1) KOHUeHTpauuMs 3neKTponuTa, Npy KOTOPOW Koarynsums nponcxognt ObiCcTpo,
2) KOHLUEeHTpauusa anekTponuTa, nNpu KoTopol Hambonee 3dhEKTUBHbIE CTOMKHOBEHUSA MNPUBOAAT K
CcrnunaHuio,
3) HaumeHbLUas KOHUEHTpaLMs 3MeKTponuTa, AoCTaTouHas Anst Koarynsauuu,
4) KOHUEeHTpauusi 9rneKkTpomnuTa, Bbllle KOTOpPOW BBeOEHWE 3JNEeKTpoNnuTa BMAMSET Ha CKOPOCTb
Koarynsuuw,

MpaBunbHLIN OTBET 3)

4. Kakue mexdasHble B3anmogenctsusi, Habrniogaemble B KOHAEHCUPOBAHHBIX (ha3ax, XapakTepusylT
aaresno?
1) B3anmoOENCTBUE XMOKOCTM C TBEPABIM UMW C OPYIUM XUOKUM TENOM MPU HanMymMmn KOHTaKTa Tpex
HecMmelumBaroLWmxcsa as
2) NpuUTSXXeHWe aTOMOB U MOMEKYN BHYTPU oTAeNbHOW dhasbl



3) B3aMmogencTevMe Mexay MNpPUMBEAEHHbIMU B KOHTaKT MNOBEPXHOCTAMM KOHOEHCUMPOBaHHbIX a3
pasnuMyHoOn Npmpoabl
4)  HW4Yero u3 NepevncreHHoro

MpaBunbHbIN OTBET 3)

5. Kakne wmexdasHble B3aMMOOeNcTBus, Habnogaemble B KOHOEHCUPOBaHHbIX asax, XapaKTepusyloT
Koresuo?
1) B3aumoOAEeNCTBUE XUOKOCTU C TBEPOBIM UNN C APYTMM XUOKAM TEMOM MPU HANU4Mmn KOHTaKTa Tpex
HecmeLlumBatoLmxcs das
2) npuTsHKeHMe aTOMOB M MOJFIEKYI BHYTpY OTAeNbHOM dhasbl
3) B3aMMoZencTBMe Mexay MNpPUMBEAEHHBIMM B KOHTaKT MOBEPXHOCTAMM KOHOEHCUPOBaHHbIX a3
pasnu4Hon Npupoabl
4)  HW4Yero u3 NepevnCreHHoro
MpaBunbHbLIN OTBET 2)

6. Kakoe 13 npuBeaeHHbIX onpeaeneHnin NnoHATUSA «BbbicTpasa koarynsums» npaBunbHO?
1) 6bicTpas Koarynaumsa 310 Takas koarynsaumsi, CKOpoCTb KOTOPOW Benuka
2) npw BbicTpon Koarynsauum Havbonee apdeKTVBHbIE CoOyAapeHUs NPUBOAAT K CIINMaHMIO
3) cKkopocTb BbICTPON Koarynsauum 3aBUCUT OT KOHLEEHTpaLun aneKkTponuTa
4) npwu BbICTPON KOArynsALMmn Kaxaoe CTONKHOBEHWE YacTuL, NPUBOANT K CAMMNAHUIo
MpaBunbHbIN OTBET 4)

7. Kak pacnonaratoTcs NpOTUBOUOHLI B NPOCTPaHCTBE B COOTBETCTBMM C Teopuen 'yn — YenmeHa?
1) paccesiHbl B NPOCTPAHCTBE Ha HEKOTOPOM pacCTOsiHUM OT rpaHuubl pasgena as, obpasys
Anddy3sHbIN cnow,
2) pacnonoxeHbl B6M3n rpaHuubl pasgena as, obpasysa nnockuii KoHaeHcaTop,
3) 4YacTb NPOTMBOMOHOB HaxoauTCcs BONU3WM rpaHMubl pasgena gas, obpadyda agcopOUUOHHBIA Crion,
YacTb paccesiHa B NpOCTpaHCTBe, 0bpasysa Anddy3MOHHbIN CroN NPOTUBONOHOB,

MpaBunbHbIN OTBET 1)

8. Kak pacnonaratoTcs MpoTMBOMOHbBI B NPOCTPAHCTBE B COOTBETCTBUM C Teopuen LTepHa?
1) paccesiHbl B NPOCTPAHCTBE Ha HEKOTOPOM pacCTOSHUM OT rpaHvubl pasgena das, obpasysd
andbysHbIn cnon,
2) pacnonoxeHbl BONM3n rpaHunubl pasgena ¢as, obpasysi Nnockuii KoHAeHcaTop,
3) 4YacTb NPOTMBOMOHOB HaxoAMTCs BOMU3WM rpaHMubl pasgena a3, obpasdyda agcopOUUOHHBIA Crion,
YacTb paccesiHa B NpOCTpaHCTBe, 06pa3ysd Anddy3MOHHbIN CroN NPOTUBONOHOB,

MpaBunbHbIN OTBET 3)

9. Kakon n3 noteHumanos, Bo3Hukawowmx B JOC, Ha3blBalOT 3NEKTPOKMHETUYECKUM?

1) noTeHuman, BO3HUKAOLLMIA Ha rpaHuLe pa3gena das,

2) noTeHumarn, BO3HMKAKLLNIA Ha FPaHNLIE CKOJIbXEHMUS,

3) noTeHuuwan, BO3HMKAKOLWMIA Ha rpaHuLe agcopbunoHHoro n andgpdysHoro crioes,

4) noTeHumar, BO3HMKaLWNA B AU dY3HOM CMOe Ha pacCTosHUM A OT rpaHuubl pasgena ¢as,
MpaBunbHLIN OTBET 2)

10. Kakue wmexdasHble B3aMMOOENCTBUS, Habniogaemble B KOHOEHCUPOBaHHbIX asax, XapakTepusyrT
cMauymBaHue?
1) B3aumoAenCcTBME XNOKOCTU C TBEPOBIM UNWN C APYTMM XUOKAM TEMOM MPU HanNu4Mmn KOHTaKTa Tpex
HecMelumBaroLwmxcs as
2) npuTsHKeHMe aTOMOB M MOJFIEKYN BHYTPY OTAeNbHOM dhasbl
3) B3aMmogencTBvMe Mexgy MNpVMBEAEHHbIMM B KOHTaKT MOBEPXHOCTAMM KOHOEHCUPOBaHHbIX ¢ha3s
pasnu4yHon Npupoabl
4)  HWYero u3 NepedncreHHoro
MpaBunbHLIN OTBET 1)

11. BelecTBO, Ha kOTOpOe aacopbupyeTcs Apyroe BELLECTBO, - 3TO:
1) apcop6TuB
2) apcopbeHT
3) agcopbar
4) 1) n 3) BMecTe
MpaBunbHbIN OTBET 2)

12. Aacopbuuen aensieTcs npouecc



1) camonpousBONbLHOIO NepepacnpeaeneHns KOMNOHEHTOB BHYTPW OTAENbHON dasbl
2) CcaMOonpOoM3BOSILHOIO NepepacnpeneneHns KOMNOHEHTOB MexXay ABYMS dhazamu
3) B3aMMOAENCTBUSA MeXOy NOBEPXHOCTAMW KOHOAEHCMPOBAaHHbIX (ha3
4) caMonpou3BOMbHOrO nepepacnpegeneHuss KOMMOHEHTOB MexXdy MOBEPXHOCTHbIM CroeM MU
06béMHON haszon
MpaBunbHLIN OTBET 4)

13. MNop abconoTHOM agcopOumer NoOHNMaT
1) obuwee konuyecTBO apcopbeHTa B oOObeMe MOBEPXHOCTHOIO Crlosl, OTHECEHHOEe K eauHuLe
nnoLaan NoBepxXHOCTU UMK K eAnHULLE Macchl agcopbaTa
2) obuee konuyecTBO agcopbaTta B oO0beMe hasbl, OTHECEHHOE K eAMHMLE Nnowann NOBEPXHOCTU
U1 K eanHnue Mmaccbl agcopbeHTa
3) wu3bbITOYHOE KONMU4ecTBO apcopbeHTa B 0O6bemMe MOBEPXHOCTHOrO Criosi MO CPaBHEHUIO C ero
KONMYEeCTBOM B TakoM Xe obbeme obbemHOM asbl, OTHECEHHOE K eauHuue nnowagun
NOBEPXHOCTU UNK K eAnHuLEe Macchl agcopbeHTa
4) obuwee konmyecTBo aacopbaTta B 06beMe NOBEPXHOCTHOIO Crosi, OTHECEHHOE K eAMHMLEe nnoLlaau
NOBEPXHOCTU UNK K eAnHuLE Maccbl agcopbeHTa
MpaBunbHLIN OTBET 4)

14. AacopbaTtom HasbiBaloT

1) agcopbupytolieecsi BELLLECTBO
2) 6onee kKoOHAEHCUPOBaHHYHO a3y aacopOLNOHHON CUCTEMDI
3) MeHee KOHAEHCUPOBaHHY a3y aacopObLUNOHHON CUCTEMBI

MpaBunbHbIN OTBET 1)

15. Y10 Takoe NOBEPXHOCTHAsA aKTUBHOCTbL?
1) cnocoBHOCTb CHMXAaTb MOBEPXHOCTHOE HaTsXKEHWEe
2) cnocobHOCTb NOBbLIWAaTbL NMOBEPXHOCTHOE HaTAXEHNe
3) cnocobHOCTb rMAapaTMpOBaTLCA Ha MOBEPXHOCTU
MpaBunbHbIN OTBET 1)

16. CegmMmeHTaums B OMCMEPCHBLIX CUCTEMAX - 3TO.....c..ccceereeunnns YacTul OMCNEepCcHOW hasbl B KMAKOW UK
razoobpasHoi gUCnepCcUoHHOM cpede noa AeNCTBUEM CUIbl TShKeCTW. [lononHuTe:

1) ocepaHue

2) yKpynHeHue

3) n3menbyeHue

4) cnvnaHue
MpaBunbHbIN OTBET 1)

17. KoHueHTprpoBaHue (CrylieHune) BeLecTsa Ha NOBEPXHOCTU pasgerna a3 - a1o:
1) apcopbums
2) abcopbums
3) agreaus
4) cma4ymBaHue
MpaBunbHbLIN OTBET 1)

18. Kakon chaktop ycTonumBocT obecnedumBaeT YyCTOMYNMBOCTb MOHHO-CTaONNN3NPOBaHHOW CUCTEMBI?
1) CTPYKTYpHO-MEXaHN4YEeCKUN
2) aneKTpocTaTU4eckui
3) agcopbuUMOHHO-COMNbBATHLIN
4) 3HTPOMUIHLIN
MpaBunbHLIN OTBET 2)

19. KakoBa npupofa cvn oTTankmsaHusa mexay vyactuuamu no teopun 4J100?
1) monekynsipHas
2) aHTponunHas
3) anekTpocratuyeckas
4) apcopbumnoHHO-conbBaTHas
MpaBunbHbIN OTBET 3)



20. PasnuuHble Tunbl MexXda3HOro B3aUMOAEWCTBMS, Habniogaemble B reTeporeHHbIX CcucTemax,
xapaktepusytoTca noHatuamu: (1) koresums; (2) cmadmBaHue; (3) pactekaHue; (4) agresvsi, KOoTopble UMeET
cneayroLnini CMbICHT:
(A) NpuTsH>KEHNE aTOMOB U MONEKyn B 06beme roMoreHHon hassl;
(B) B3aumogencTaue XnMakocTn ¢ TBepAbIM TENOM UMW C APYron XUAKOCTLIO MPU Hanu4um KOHTaKTa
Tpex HecMeLLnBaKLLMXCs das;
(B) B3aumogencTeme mexgy npuBefeHHbIMU B KOHTAKT MOBEPXHOCTSIMM KOHAEHCUPOBaHHbIX ha3
pasHoW Npupoasbl;
(M) B3avmopgencTBme mMexay TBepAblM TENOM M HAaHECEHHOW Ha ero MOBEPXHOCTb XUOKOCTM B Cryyae,
Korga paboTa agreaun npeBbiaeT paboTy Koresum XnakocTu.
YKaxute npaBuibHOE COOTHOLLIEHME MOHATUS (Umdpa) 1 ero cogepxaHus (Oykea).
MpaBunbHbIZ oTBET 1A; 26; 3I7; 4B

Mo okoHYaHMM cemecTpa MPOBOAUTCA NPOMEXYTOYHAA aTtTectaums B doopme ak3ameHa. K
3K3aMeHy obyvarowmecss nony4yarT nepevyeHb BOMPOCOB, U3 KOTOpbIX dopmupytotcs KMM no
npegmMety. 3a OeHb nepeq 3K3amMeHOM MPOBOAMTCH KOHCYMNbTauMs, rae CTYAeHTbl MOryT NPOSICHUTb
BOMNPOCbI, OCBOEHNE KOTOPbIX Bbl3blBaeT TPYyAHOCTW. [puxoasa Ha ak3ameH, 00yyalolmMnCcs OOIDKEH
UMeTb Npu cebe 3a4eTHY KHWKKY M TeTpadb € nabopaTopHbiM npakTukymom. OOydarowmica
BbiGupaet KM n rotoButcs Kk oTBeTy. Bpemsa Ha noaroTtoBKky pernameHTuMpoBaHo [MonoxeHuem o
NPOMEXYTOYHOW aTTecTaummn oby4varoLmxcs No nporpaMmMam BbicLLEro obpasoBaHums.

[nsa oueHnBaHWs pesynbTaTtoB 06y4eHns Ha 3K3aMeHe UCNOoNb3YITCA creayoLme nokasarenu:

1) 3HaHWe TeopeTUYeCKMX OCHOB KOMMOWOHOW XUMUWU, YMEHUE WNNICTPMpPOBaTbL OTBET
npuMmepamu, akTamn, AaHHbIMU Hay4YHbIX UCCEAOBaHWUN;

2) 3HaHMe W BrageHMe OCHOBHbIMU (PU3UKO-XMMUYECKMMW MeTOoAaMu  uccnenoBaHus
ANCNEPCHBIX CUCTEM N MOBEPXHOCTHbIX SBNEHUN;

3) yMeHue peluaTb NpakTuyeckue 3agadu, UCrnonb3ys NPUHLMNbLI U METOAbI KOSINOUOHON XUMUN.

[na oueHuBaHus pe3ynbTaToB OOy4YeHMsI Ha 3k3aMeHe ucronb3yeTcst 4-6annbHas Lkana:
«OTIIMYHOY, «XOPOLLO», «YOAOBNETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.

MNpyv peanu3auMnm OUCUMNMAMHBI C  NPUMEHEHWEeM [OUCTaHUMOHHbIX 0Gpa3oBaTerbHbIX
TEXHOMNOMMIN OLEHKa 3a 3ayeT/ak3amMeH MoxeT OblTb BbiCTaBneHa Mo pesynbTaTtam Tekyliewn
aTtTecTtauum obyyatoLerocsi B CEMecTpe.

CooTHoLLeHMe nokasaTenen, KpUTEPUER U LUKarbl OLeHMBaHWUSA pe3ynbTaToB 0by4YeHus

YpoBeHb
KpuTepumn oueHnBaHnsa KoMneTeHuunin cchopmmpoBaH | Lkana oueHoK
HOCTM
KOMMeTeHUnn
MonHoe COOTBETCTBME oTBeTa obyvatowerocs BCEM
nepeyncrneHHbIM Kputepusam. MNpogeMOoHCTPMPOBAHO BCECTOPOHHEE U
rnybokoe 3HaHMe TEOpPETMYECKMX OCHOB  KOMMIOUOHOW  XUMMM, -
. [MoBbILLEHHBIV OTnnyHo
3aKOHOMEPHOCTEM U MexaHM3Ma npoTEeKawlWmMx B AUCMEPCHbIX YPOBEHb
cuctemax MpoLEeCCOB; YyMEHUe pelwartb npakTU4eckue 3agayu,
ncnonb3ysd MNPUHUMMBI U METoAbl KOMMIOUOHOM XUMWUW;  BrageHue
OCHOBHbIMW  (PUBUKO-XMMUYECKUMU  MeTo4amMu  UCCreaoBaHUA
OVCNEPCHBIX CUCTEM M NMOBEPXHOCTHbLIX SIBNEHUIA.
OGyvatowuiics BnageeT TeopeTUYeCcKMMM OCHOBaMMK KOMSOWMAHOWN
XUMUW, [daeT OOOCHOBaHHbLIA W apryMeHTUPOBaHHbIA OTBET Ha E _
a30BbIi

NnocTaBJ1IeHHblEe BOMPOCHI. Co,qepmaTcsl HenpuHuunmanbHbie OoLNBKM 1 XOpOLUO
HETOYHOCTU, KOTOpble OOJIKHbI ObITb ncnpaeiieHbl B COOTBETCTBUN C ypOBEH®
3aMedaHnaMun n BornpocamMmm 3K3amMeHaTopa.

06yqarou.|,|/||7|0ﬂ Bnageet 4actun4HO TeopeTUn4eCKMMn OCHOBaMU
KONMOUOHON XMMUN, OEMOHCTpupyeT 4aCTuUYHble 3HaHUA OCHOBHbIX
CbI/I3I/IKO-XI/IMI/I'~IeCKI/IX MeToOoB uUccrnenoBaHud, He yMeeT MNMPUMEeHATb

Moporosbiii YposneTtsopu-

2 YPOBEHb TeNbHO
3HaHUA Onda  onucaHna MNOBEePXHOCTHbIX ABMEeHUN W OUCnepcCHbIX
CUCTEM.
OtBeTt Ha KOHTPOJTbHO-U3MEpPUTESTbHbIN MaTepwuan He
. HeynosneTtso-
COOTBETCTBYET nepeyvyncrnieHHbIM nokas3aTtendam. OGyHaIOLIJ,I/IVICFI - pUTENBHO

AEMOHCTPUPYET OTPbIBOYHbIE, (hbparMeHTapHble 3HaHWs, gonyckaeT




rpybble owmnbkn. [onylieHHble OWnbKM B N3MNOXEHUM MaTepuana He
B COCTOSIHUM WUCNpaBUTb B COOTBETCTBMM C 3aMevaHusMu w
HaBoOAALMMN BOMpocamMu npenogaBsartens.

OueHo4Hble cpeacTBa AN MHBaANMAOB U NUL C OrpaHUYEHHbIMU BO3MOXHOCTAMWU 340POBbS
BbIGMpPalOTCA C y4ETOM MX MHAMBUAYANbHbBIX NCUX0M3nN4ecKknx ocobeHHoCTEN.

— Npu HeobxoaMMOCTU MHBanNUAamMm u nuuam C orpaHMYeHHbIMU BO3MOXHOCTSIMU 300POBbS
npegocTaBnseTcs AONOMHUTENbHOE BpeMS ANd NOArOTOBKM OTBETA Ha 3K3aMeHe;

— Npu NpoBeAeHun npouenypbl OUEHVMBaHWUS pe3ynbTaTtoB OOy4yeHus MHBaANUOOB M nuy C
OrpaHMYEeHHbIMU BO3MOXHOCTSIMU  300POBbA  NpedycMaTpuBaeTcsl MCMOMb30BaHUE TEeXHUYECKUX
CcpeacTB, HEOH6XOOUMbBIX UM B CBSI3M C MX MHAMBUAOYaNbHbIMU OCOBEHHOCTAMMY;

— Npy HeobxoaMMOCTU Ans 0ByvalLWMXCA C OrpaHUYEHHbIMU BO3MOXHOCTAMW 300POBbSA Y
WHBaNVAOB Npoueaypa OueHMBaHWUS pe3ynbTaToB 0bydYeHus No OUCLUMNIIMHE MOXET NpOoBOAUTLCS B
HEeCKOmbKO 3Tanos.

Mpoueaypa oueHuBaHMA pes3ynbTaToB OOyYeHWs MHBaANMAOB M NUL C OrpaHUYeHHbIMU
BO3MOXHOCTSIMW  300pOBbs MO AvcuunnuHe (Mogyniw) npegycmaTpuBaeT npedocTaBreHue
WHcopMmaumm B opmax, afanTUpPOBaHHbLIX K OrpaHWYEHUMAM WX 340POBbsSi M BOCNPUSATUSA
MHd opMaLmN;

[Ansa nuy ¢ HapyLWeHNSMN 3peHns:

— B NevyaTHon hopme yBennyeHHbIM LLIPUGTOM,
— B pOpMe 3NEKTPOHHOrO AOKYMEHTA.
Anga nuy ¢ HapyweHnamm cnyxa:
— B nevaTHoun dopme,
— B pOpMe 3NEKTPOHHOrO AOKYMEHTA.

Anga nuy ¢ HapyLweHnaMn onopHoO-ABMraTenbHOro annapara:

— B nevaTHoun dopme,
— B (bOpMe 3MEKTPOHHOIO JOKYMEHTA.

[aHHbIi nepeyeHb, MOXeT ObiTb, KOHKPETU3MPOBAaH B 3aBMCMMOCTM OT KOHTUHreHTa
obyyvatoLmxcs.
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