MMHHUCTEPCTBO HAVKH U BBICIIEI'O OFPA30OBAHIS POCCUMCKON ®EJIEPAITN

degepaibHOE TOCYAapPCTBEHHOE ABTOHOMHOE
o0pa3oBaTe/ibHOE YUpe:KIeHUe BbICIIEro 00pa3oBaHus
«HaunonaabHblil uccenoBaTeabckuii Huxkeropoackuii rocyjapcTBeHHbIN YHUBEPCUTET
um. H.U. Jlo6aueBckoro»

XuMHUUECKU# (paKyabTeT

(dpakynprer / nHCTHTYT / Prman)

YTBEPXIEHO

pemeHreM yuyenoro copera HHI'Y
MPOTOKOJI OT

«16» urons 2021 1. Ne 8

Padouasi nporpamMma Iy CHUILTHHBI

KOJUIOUJIHAA XUMMU A

(HaumeHoBaHUe OUCYUNIUHBL (MOOYA))

YpoBeHb BbICIIEr0 00pa30BaHuUs
crenuaIuTeT
(OakanmaBpuat / Maructparypa / CleruainTeT)

HanpasieHnue noAroToBky / crenuanbHOCTh
04.05.01 «®@yHaaMeHTAIbHAS U PUKJIATHAA XUMMSD)

(yKCl3blGa€mC}l KOO U HAUMeHOBAHUe Hanpaejienus no0020MoBKuU /cneuuaﬂbnocmu)

Crierimanusanus

HeopraﬂnquKaﬂ XUMUs
(vkazvigaemes npoduns / masucmepckas npozpamma / cheyuanuzayus)

dopma o0yueHus

OoJyHad
(ouHas / ouHO-3a0YHAs / 3A0YHAS)

Hwuxnuit Hoeropon

2021 rox



JIMCT aKkTyaJm3anuu

Busuposanue PII/{ nJis1 MCIIOJIHEHHS B 0UepPeHOM Y4eOHOM roay

IIpencenarens MK
04 urons 2021 r.

Pabouas nporpamma nepecMoTpeHa, 00CyKIeHa U 0100peHa IS
ncronHenns B 2021-2022 y4yeOGHOM roay Ha 3aceqaHuu Kadeapbl
BBICOKOMOJICKYJIIPHBIX COSTUHEHHUH U KOJUIOMTHON XUMHU

IMporokom o 20 1. Ne_
3aB. kadenpoit Saiines C. /.

Busuposanue PII/{ nJisi MCIIOJIHEHHMS B OUepPeHOM Y4eOHOM roay

[Ipencenarens MK
20 1.

Pabouas mporpamma nepecMoTpeHa, 00CyxIeHa 1 0J00peHa I

ucnosHenus B 20 -20  vueOGHOM romv Ha 3acenaHuu kademapsl
BLICOKOMO.HCKy.HSIpHBIX COGZ[I/IHCHI/Iﬁ u KOJ'IJ'IOPII[HOﬁ XUMHUHU

[Iporokon or 20 1. Ne
3aB. kadeapoii Saiines C.JI.

Buzupoanue PIIJ] nis ucnotHeHus1 B 04epeHOM Y4eOHOM IOy

IIpencenatens MK
20 T

Pabouas mporpamma nepecMoTpeHa, 00CyxieHa 1 0JJ00peHa Juis
ncnojgHenus B 20 -20  vyeGHOM romv Ha 3acemaHuu Kadenapsl

[Iporokon or 20 1. Ne
3aB. Kadeapoii



Mecto nucuumiannabl B cTpykrype OITOII

Hucnurnnuna «KoimonaHas XMMUs» OTHOCUTCS K 0053aTeNIbHBIM JTUCIUIIIIMHAM BapUaTUBHON
gactu bioka 1 OIIOIl mo cnenmanpHOcTH 04.05.01 «DyHaameHTaabHas W MPUKIATHAS XHMHS)
(b1.0.03), sBusercst 00s3aTeabHON JUIsI OCBOCHHS CTYJACHTaMH OYHOH (OpMBbI OOydeHHUS Ha
YETBEPTOM rojy 0Oy4YeHUs B CEIbMOM CEMECTpE.

Jlist ocBOeHUS JaHHOW TUCIUIUIMHBI CTYICHTaM He00X0auMo 001a/1aTh 0a30BBIMH 3HAHUSIMU
o cieaywmuMm pazaenaM xumuu: «®Dusuka», «Marematukay, «OpraHuueckas XuUMUS,
«AHnanutnueckas Xumus», «Pusnueckas XuMus», «BbICOKOMOJIEKYIISIPHBIE COCTUHEHUS.

Juctunnuna «KommouaHas XuMusi» SBISIETCS OCHOBOHM JUIsl M3YUYEHUS TaKUX 00JIacTel 3HAHUS
KaK XHMHYECKasi TEXHOJIOTHS, XUMHUHU 3JIEMEHTOOPTaHUYECKUX COCAMHEHUM, XUMUYECKUE OCHOBBI
OMOJIOTMYECKMX IIPOIIECCOB, BBEJICHHE B TEXHOJIOTHIO HaHoMmarepuaioB. OcBoeHHE JTaHHOU
JTUCHUIUIMHBL Tak)Ke€ HEOOXOJUMO Kak [MPEAIIeCTBYIONIEe MpPU JadbHEUIIEeH MpaKTUUYEeCKOU
JEATEILHOCTH B paMKaX BBIMOJHEHUS KBATH(UKAIIMOHHBIX padoT.

Kypc oTBedaeT OCHOBHBIM TPEOOBAHUSM B TUIAHE PEIICHHS 3a/1a4dl MO0 COBEPIICHCTBOBAHUIO
oOyueHUs: B BBICHICH IIKOJIE. DTOT KypC JaeT MIMPOKUE 3HaHWS (DyHJAaMEHTANbHBIX MOJOKEHHM
HayKH, KOTOpPbIE HEOOXOIUMBI KaK Il HEIOCPEACTBEHHOW PAa0OOTHI MO CIIENUATBHOCTH, TaK W IS
IMOHMMAaHUS IJ1aBHBIX HAMPaBJIECHUN XUMUYECKOW HAYKU U €€ pa3BUTHS.

Leabl0o AMCHUILVIMHBI SBISETCS H3ydyeHHE (YHIAMEHTAJIbHBIX OCHOB HAyKU O (HU3UKO-
XUMHUYECKHUX 3aKOHOMEPHOCTSAX JUCHEPCHBIX CHCTEM M IMOBEPXHOCTHBIX SIBJICHUMN, 00YCIOBICHHBIX
0COOBIM PHEPreTUUYECKUM COCTOSHHUEM BEIIECTBA B IOBEPXHOCTHOM CJIO€, a TaKKe NpuoOpeTeHHe
[IPAKTUYECKUX HAaBBIKOB IIPOBEJICHUS MCCIENOBaHUM B 00JacTH KOJUIOMAHOM XUMHHM Kak
(byHIaMEeHTaJIbHOW HaYKH.

3agaum IMCOMILIMHBL:

® U3ydyeHHE B3aMMOCBSI3M MEXIy HPUPOJONH TpaHULBl pazznena ¢a3 M MOBEPXHOCTHBIMU
ABJICHUSAMU (aacopOLMsl Ha TpaHUIlE pas3jesia >KUJIKOCTh — Tra3, aacopOLMs Ha TBEpIOH
MOBEPXHOCTH), & TAaK)X€ HCIIOJIb30BAaHUHM MOBEPXHOCTHO-aKTUBHBIX BELIECTB ISl PELICHMS
MPAKTUYECKUX 3aj]ad M0 CO3JJaHUI0 HOBBIX MAaTE€pPHAaJIOB;

®  H3y4YeHHE OCHOBHBIX CBOMCTB JMCIIEPCHBIX CUCTEM M METO/OB UX MOIY4YEHHUS;

e (opmupoBaHHE YMEHHUS MPUMEHSATH SKCIIEPUMEHTAIbHBIE (PU3NKO-XMMUYECKUE METObI AJIs
VICCJIEIOBAHMSI TUCIIEPCHBIX CUCTEM,;

e (opMHUpOBaHHE TMPEJACTABICHUNA O BAKHEHIIMX CBOWCTBAX JHCIEPCHBIX CHCTEM ISt
NOHMMAaHHs HAIIPaBJICHHOTO BO3JEHCTBHUS Ha OKPY)KAIOILYIO CpPely U IPHUPOJIHBIE MPOLECCHI
(cTpyKTypHpOBaHHUE I10YB, yIpaBIEHHUE IpolLeccaMi 00pa30BaHusl aTMOC(HEPHBIX OCAJIKOB) U
TEOPETUYECKHX OCHOB B@KHEHIINX TEXHOJOTMYECKHX MPOIECcCOB (HAaHOTEXHOJIOTHH,
MOIOIIETOo AEHCTBUS, (PIOTALMH, TOTyYEHUSI 1 00paOOTKH CTPOUTENBHBIX MaTEPUAIIOB).

1. Tnanupyembie pe3yJibTAThI 00yUEHHS M0 THCHHUILIMHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMH
pe3yJibTaTaMi OCBOEHHS 00Pa30BaTeJIbHON MPOrpaMMbl (KOMIIETEHIIUSIMA W WHAUKATOPaAMH
AOCTHIKEHUS] KOMIIeTeHIIU )

2.

Ilianupyemble pe3yabTaThl 00y4eH sl 10 AUCHHILINHE Haumeno-

(MOyJ110), B COOTBETCTBHH C HHIAMKATOPOM J0CTH/KEHHSI BaHHe
Popmupyemble KOMIIETeHIHH OLICHOYHO-
KoMmeTeHuuu (Ko, Wuukatop Pe3yibTaThl 00y4eHHst ro cpeacTna
CoNEpKaHNC JOCTHKEHHS 0 JUCHUILIHHE" *
KOMIICTCHIIUH) KOMIIeTeHINH ™

(xom, conepxaHue
WHIUKATOPA)




OIIK-1

Cnocoben
aHAJIM3UPOBATH,
HWHTEPIPETUPOBATH U
0000111aTh
pe3ynbTaThl
AKCIIEPUMEHTATBHBIX
Y PacyeTHO-
TeOpeTHICCKUX padboT
XUMHUYECKOMN
HaIPaBIEHHOCTH

OIIK-1.1.
CucremMaTu3upyeT u
aHAIHM3UPYET
pe3yIbTaThI
XAMHYECKHUX
AKCTICPUMEHTOB,
HaOJIIO e HHHA,
M3MEPCHHIA, a TAKIKE
pe3yIbTaThl pacyeToOB
CBOMCTB BEIIECCTB U
MaTepuajioB

Brademv nasvikamu npoernozuposarus
u3UUeCKUX U XUMUYECKUX C8OUCME OUCNEPCHBIX
cucmem, NIAHUPOBAHUS U NPOBEOCHUsL (PUBUKO-
XUMUYECKUX MeMO0008 UCCLe008AHUSL OUCNEPCHBIX
cucmem, cnocobamu ONUCAHUsL U KIACCUDUKAYUU
OucnepcHvix cucmem,; NOHAMUNUHO-
MEPMUHONO2UYECKUM annapamom 8 obnacmu
KOJIIOUOHOU XUMUU

Ymems xnaccuguyuposams oucnepchoie
cucmemsl; COCMasiAmMy HA36AHUA MUYe1 307ell,
NOJYYEHHbIX 10 NPUBEOCHHBIM YDABHEHUAM
peaxyuti; npoSHO3UPO8AMb CEOUCMEA U
3aKOHOMEPHOCMU NOBEOEHUSL OUCTIEPCHBIX
cucmem 8 3a8UCUMOCTNY OM PAZTUYHBIX
Gaxkmopos; onucvléams mMemoowvl NOLYHUEHUs.
oucnepcHulx cucmem

3namo 3a0auu u 06wBeKmMbl UCCIEO0B8AHUS
KOJLIOUOHOU XUMUU KAK HAYKU, ee
MENCOUCYUNTIUHAPHBLE CESI3U,; MEeMOObl
NOLYHeHUs. U OCHOBHbBLE CEOUCMBA OUCTLEPCHBIX
cucmem, meopemuyeckue OCHO8bL U MOOeU
NOBEPXHOCMHBIX AGNCHULL; PUIUKO-XUMUYECKUE
Memoobl, npumMeHsemble OISl U3YUeHUS. CEOUCME
OUCHEPCHBIX CUCmEM

OIIK-1.2.
IIpennaraer
HMHTEPIPETAIINIO
pe3yIIbTaToB
COOCTBEHHBIX
SKCIIEPUMEHTOB U
pacueTHo-
TEOPETHUIECKUX paboT
C HCIIOJIL30BaHUEM
TEOPETUYECKUX
OCHOB
TPaIUITUOHHBIX U
HOBBIX pa3/IeiioB

Bnaoemw nasvixamu pabomol ¢ cospemennvim
0bopyoosanuem u memooamu pabomsl ¢
00vexmamut KOJLIOUOHOU XUMUU

Ymemv npumensimo KoIMOUOHO-XUMUYECKUE
NnOO0X00bl K KOHKPEMHbIM CUCTEMAM,
NIAHUPOBAMb U OCYWECMEISMb MENMOOUKU
U3yUeHuUst CBOUCME OUCNEPCHBIX CUCTEM

3name memoouxu onpedenenus 0CHOBHbIX
PUBUKO-XUMUUECKUX CEOUCME OUCNEPCHBIX
cucmem

XUMUHA
OIIK-1.3. Braoemyv nasvixamu coopa, obpabomxu, ananuza
DopMyIHpyeT U cucmemamuzayuy UHGoOpMayuu no meme

3aKIIIOYEHUS U
BBIBOJIBI 11O
pe3yabTaTaM aHalinu3a
JIUTEPATYPHBIX
IAHHBIX,
COOCTBEHHBIX
OKCIIEPHUMEHTATBHBIX
1 pacueTHO-
TEOPETUIECKUX PaboT
XUMHUYECKOUN
HAIPaBIEHHOCTH

UCCAe008AHUSL, HABLIKAMU 8b1OOPA MemOo008 U
cpedcme peutenus 3a0ay Uccie008aHus

Ymemo kpumuuecku oyenusamo 1106y
NOCMYRAOWYI0 UHGOPMAYUIO, BHE 3A8UCUMOCTIU
oM UCMOYHUKA, U30e2amb asmoMamuiecKo2o
npuMeHeHus CManoapmHuIxX opmy U NPUeMo8
npu pewienuu 3a0auy

3nams ocrnosHvie MemoObl HayUHO-
UCCne006amelbCKol 0estmenbHoOCmu

VcTHBIN
ormpoc,
KOJUTOKBUYM,
9K3aMeH




OIIK-2 OIIK-2.1. Braodemwv nasvikamu pabomul 6 nabopamopmvix VYceTHbI
Croco6eH MpOBOIUTH PabotaeT ¢ yeaosusx oTIpOoC,
XUMHUYECKUN XUMHUYECKUMHU 5 5 KOJUJTIOKBUYM,
SKCTIEPHMEHT ¢ BEIIECTBAMI C Ymems pabomamu ¢ xumuyeckoii hocyootu SK3aMEH
co0Ir0TIeHIEM COOJTI0TIEHHEM HOPM
3uamo Hopmbl mexnuKu 6e30nacHocmu npu
COBPEMEHHOTO TEXHUKH
pabome ¢ KOLIOUOHBIMU PACMBOPAMU
o0opynoBaHus, 0e30MacHOCTH
cOO0JTF01ast HOPMBI OIIK-2.2. Bnaoems nagvixamu nonyyenus OucnepcHuix
TEXHUKH Ucnonp3yer cucmem
6e3omacHoCcTH CYILECTBYIOIINE U
paspabaTbiBaeT Ymems nposooums peaxyuu opeanuueckoeo
CUHME3dA € Yenvio NOaYHeHUs OUCHEPCHBIX
HOBBIE METOIUKHU
cucmem ¢ coomoOeHUem HeoOX00UMbIX Mep
IIOJIy4YEHUS U
Oe3onacHocmu, 6 Mom Yucie ¢ MOKCUYHbILMU U
XapaKTepH3aiu NOJHCAPOONACHBIMU BeUeCEaMU
BEILIECTB U
MaTCpHaJIoB IJIA 3namov HOpMbL MeXHUKU Oe30nacHocmu npu
pelenus 3a1ay pabome ¢ KOLIOUOHBIMU PACMBOPAMU
poheCCHOHATBHOMN
JIESTENBHOCTH
OIIK-2.3. Braoemv memooamu ananuza ons uzyuenus
IIpoBoaut ONMUYECKUX, MONEKVIAPHO-KUHEMULECKUX U
HCCIIeI0BAHMUS INEKMPUUECKUX CBOUCIE OUCTIEPCHBIX CUCTIEM U
CBOHCTB BELIECTB 1 MEMoOamu u3y4enus: yemouiueocmu
KOJIOUOHBIX PACMBOPOS
MaTepuaoB C
HCTIOJIb30BaHUEM
Ymems nposooums peaxyuu opeanuieckozo
COBPCMEHHOTO CUHME3a NO NOAYYEHUIO KOLTOUOHBIX PACMEOPO8
Hay4YHOTO
obopynoBanus 3name meopemuueckue ocHosvl GusuKo-
XUMUYECKUX MEMo008 aHanu3a ¢
UCNOTL30BAHUEM COBPEMEHHBIX MEMOO08
uccied08aHus
OIIK-6 OIIK-6.1. Bradembv nagvikamu ocyuecmenenust
Cnocoben Ipencrapuser KOMMYHUKAYUU 8 YCMHOU U NUCbMEHHOU hopme VerHbIi
MIPEJICTABIAT PE3yIIbTAThI PaGoTHI B | 0715 PEUIEHUs, WUPOKO20 Kpyed 3a0ad 6 OTIpOC, OTYET
pe3yNBTaTH BHJIC OTYETA 110 npogeccuoHanbHO-OPUSHIMUPOBAHHOL chepe o
poheCCHOHATBHOMN cTaHmapTHO# popme J1a00paTopH
Ymemsb nocuuecku 6epHo, apeymMeHmuposano u
JIeSITENIHOCTH B Ha PYCCKOM SI3bIKE BIM paboTam
. ACHO CIMPOUMb YCIMHYIO U NUCLMEHHYIO peub O
ycrHon n peutenus Wupoko2o Kpyaa 3a0ai 8

MUCBMEHHOH (opMe B
COOTBETCTBHH C
HOpaMH W MPaBUJIAMH,
MPUHSATHIMU B
poheCCHOHATIBHOM
cooOrmiecTBe

npoghecCUOHAIbHO-0PUEHMUPOBANHHOTL Chepe

3nams nopmul, npasuna u cnocoowl
ocyuecmenenust KOMMYHUKAYUY 8 YCIMHOU U
NUCbMEHHOU (popme Ol peuenust WUpOoKo2o
Kpyea 3a0ay 8 npoghecCuoHanIbHO-
OpUEHMUPOBAHHOU chepe




OIIK-6.2.
IIpencrasmnsier
WHPOPMALIUIO
XHUMHYECKOTO
COZIepXKaHUs C

y4eToM TpeOOoBaHUIA
oubnuorpaduueckon

KYJbTYPbI

Bnaoems nasvixamu unmepnpemayuu OaHHbIX,
NOMYHYEHHBIX 8 X00€ 8bINONHEHUs 1AO0PAMOPHBIX
pabom no noxyyenuro KOJIOUOHbIX PACMEOPOS U
U3YUEHUIO UX C8OLCME

Yuems ocywecmenams coop, ananus,
cucmemMamu3ayuio U OYeHKy pe3ynomanos ¢
yuemom mpebosanuti bubnuocpaguyeckol
KyIbmypul

3name ocnosnvle CnOCobbl AHATU3A, OYEHKU U
cucmemMamu3ayul Iumepamyphulx OaHHbIX,
HeoOX0OUMbLX /151 pEeUeHUst NPOYeCCUOHATbHBIX
3a0ay




3. CTpyKTypa U coJep:kaHHe TUCHUILIHHBI

3.1 TpyaoeMKOCTb TUCHUIJIMHBI

oyHas opma

IK3aMCH

o0y4eHmst
OO6mast Tpy10eMKOCTh 5
YacoB no yuedOHOMY IIAHY 180
B TOM 4HcJIe
ay/INTOPHBIE 3aHATHUS (KOHTAKTHAS
padora):
- 3AHATHA JEeKIUOHHOI0 THIIA 64
- 3aHATHS CEMHMHAPCKOr0 THIIA -
- J1adopaTopHbIe 67
caMoCTosITeJIbHAs padoTa 13
IIpomexyTouHasi aTTecCTALMA — 36




3.2. Conep:xkaHue TUCHMILINHBI

HaumeHnoBaHue u
KpaTKoe CoAep/KaHne
pa3/esioB U TeM
TUCHUIIIMHBI

Bcero
(4acel)

B TOM YHCJIC

KonTakTHas pa6ora (padoTa BO B3aMMO/eliCTBHH C

npenoz[aBaTeJIeM), yacobl
U3 HUX

3angaTus
MIEKIIMOHHOI0

THIIA

3anaTus
CEMHHAPCKOT0

3auaTus
IIaGOPATOPHOTO

THIIA
THIIA

Bcero

CamocTosiTesibHAast padoTa

00y4aroerocs, 4acbl

OuHas

OuHo-3209Has

Ounas

OuHO-3a04Has

OuHas

OuHO-3a04Has
OuHo-3204Has

Ounas

Ounas

O4HO-3209Has

Ounas

OunHo-3a04Has

OcHOBHbIE TOHATHSA,
KJIacCU(pUKALUS U
ONTUYECKHUE CBOWCTBA
CUCTEM

MonekynsapHo-
KMHETUYECKUE
CBOMCTBA JUCIIEPCHBIX
CUCTEM

23

10

21

O6pazoBanue,
YCTOMYUBOCTb U
KOATyJISIIIHS
JUCTICPCHBIX CHUCTEM

20

10

18

DIEeKTpUYECKHE
CBOMCTBA TUCTIEPCHBIX
CUCTEM

16

14

IToBepXHOCTHBIE
SBJICHUA.
IToBepxHOCTH pazaena
Y TIOBEPXHOCTHBIN
CIIOU

16

14

AncopOrnius.
CmMaunBaHue U
pacTekaHue
*)uakoctu. Kpaesoit
YToJ CMaurBaHUSI.

26

24

Kpususna
MTOBEPXHOCTH U
KalUJUISIPHBIE
anenus. [Ipupona
MPECHIIICHNUS,
METacTaOMIHLHOE
COCTOSIHUE

DIIEeKTpOKANWILISAP-
HBIE SIBJICHUS

8




CrtpyKTypHO-
MeXaHU4eCKue
CBOMCTBA JUCIEPCHBIX
CHCTEM.
CrtpykTypoobpa3zoBan
ue

CaoiicTBa u
MIpUMEHEHUE
OTJIETbHBIX
JTUCTIEPCHBIX CUCTEM: 12 - 4 - - - 8 - 12 - -
Cycnensuu.
Omyinbcun. [1eHsl.
Anspo3onu

[IpomexxyTouHas
arTecTanusa — 36 - - - -
DK3aMeH

HUroro 180 - 64 - - - 67 - 131 - 13

TCKYH_IHﬁ KOHTPOJIb YCIICBACMOCTHU PCAIIN3YCTCAI B paMKax J'Ia60paTOpHLIX 3aHATHH.

HpOMe)KYTO‘IHaH arTeCTanms IpoXOoJUT B BUJAC KOMIIJICKCHOT'O 5K3aMCHaA B IMMChbMEHHOM (bopMe
B BHJC OTBCTaA 06yan0H1er0091 Ha TCOPCTUUYCCKUC BOIPOCHI KypCa U IMPAKTUUYCCKUC 3aJaHHA B BUIC
TCCTOB U 3aJa4.

3.2.1. OcHoOBHbIe TOHATHS, KJIACCH(PUKANUA W ONTHYECKHEe CBOICTBA IUCIEPCHBIX
cucrem. OmnpeseneHue, 3aqa4y, HANPaBICHUS KOJUIOMIHOM XMMHM KaK CaMOCTOSITENIbHON 00JacTh
¢usuko-xumuuecko Hayku. Kiaccudukanmm aucnepcHelx cucteM. OnTuyeckue CBOMCTBa
JUCIEPCHBIX CUCTEM: pacCcestHUe M IMOJISIpU3alilsl CBeTa B KOJUIOMAHBIX cucTemax. Jluarpammsl Mu.
3akoH Panes. [lornomenue cBeta B AUCIEpCHBIX cucteMax. 3akoH Jlambepra-bepa. Hedenomerpus,
TypOuAMMETpHS, YIbTpaMukpockonus. [IpuunHa okpacku KOTOUIHBIX cucteM. Pemenue 3aaay.

3.2.2. MoJiekyIIpHO-KHHETHYeCKHe CBOHCTBA [MCHEpPCHBIX cHucTeM. bpoyHoBckoe
JBUKEHME, ero TeroBas npupoaa. CpeaHss KUHeTHuYeckas sHeprus dactul. CpeaHui CIBUT, Kak
XapaKTepUCTHKAa HMHTEHCUBHOCTH OpoyHoBckoro nBmwkeHus. Juddysus. 3axon dDuka. BriBox
ypaBHeHMs OiWHITeHHa i Koapduuuenta audp¢ysun. CBsa3b OpPOYHOBCKOTO JABIXKEHUS U
muddy3uu. Onokynsauua. CeuMeHTaIus CYCeH3Ui B TPaBUTAIIMOHHOM M IEHTPOOEKHBIX TMOJIAX.
[IpyumMeHeHHe TUICOMETPUYECKOrO 3aKOHA K JUCIEPCHBIM CHCTEMaM, CeAMMEHTalMOHHOe-
1 Ppy3rnOHHOE paBHOBECHE.

3.2.3. Ob0pa3oBaHune, YCTOHYHUBOCTh M KOATYJSIUS AUCHEPCHbIX cucteM. OOpa3oBaHue
nucnepcHelx cucteM: KoHaeHcannoHHbl mMeTtoa. OCHOBBI TEPMOAMHAMMUYECKON M KMHETHUYECKOM
Teopun 00pa3oBaHUs HOBOM (qucnepcHoi) ¢ga3bl. Metoas! nucneprupoBanusd. Dddext PeOunaepa.
Ilentu3zanus. @DakTOpbl arperaTMBHOM  YCTOMYMBOCTH JHOGOOHBIX KOJUIOMIOB, 3HAuCHHE
a7copOLMOHHBIX M  colbBaTHbIX cioeB. CrpoeHue wmunemwt JUOGOOHBIX  KOJIJIOWJOB.
Crabummsupymomee jeiictBue Tup@y3HbIX ci10eB HOHOB. OCHOBBI TEOPUH YCTOHYHMBOCTU H
koaryimsiuun  JIJI®O. PackiuHMBaroniee JaBlI€HUE, JJIEKTPOCTATHYECKAass W MOJIEKYJIsIpHas
COCTABIISIOLINE. DHEPrusi 3JIEKTPOCTATUYECKOTO OTTAIKHBAHUS, HSHEpPrus TMpUTHKEHHs, oOriee
ypaBHEHHE [UJIsl SHEPrHUM B3aUMOACHMCTBUS 3apsDKEHHBIX JIMCIEPCHBIX YacTHI] B JIUCHEPCHBIX
cucteMax M ux aHanui3. HelTpanuszanuoHHas W KOHLEHTpauMoOHHas Koaryisiuus. CBs3p mopora
KOAryJIsliKM C AJICKTPOKUHETHYECKUM ToTeHmuanoM. Jlmorpomnusie psiabl ['odwmeiictepa. [IpaBuio
Myneue-Tapau. Kommouanas 3ammTa: Koarynanus B cuctemax, cradunmsupoBanueix BMC u [TAB.
Kunernka koarymsnuu mo CmonyxoBckomy. Pemenue 3amay.




3.2.4. JjekTpuuyecKre CBOMCTBA JMCIEPCHBIX CHCTEeM. /[BOMHOI 3JIEKTPUUYECKUN CIION Ha
rpanuie paszaena ¢a3: Teopuu ['enbmronsua, I'yu-Uannmena, Lltepna. Bausaue nuauddepenTHpix
U  HeuHIU(DPEpEeHTHBIX INEKTPOJUTOB HAa  DJIEKTPOKMHETHUYECKHH U  DIEKTPOXUMHUYECKHI
noreHuuansl.  [lepe3apsiaka moBepxHOCTH. MeTonbl  ONpPEACNICHHUsT  AJIEKTPOKMHETUYECKOIO
NOTEHLMaNa. JJNEKTPOKUHETHUYECKHE SBICHHS: JJIEKTpOoPope3, 3IIEKTPOOCMOC, TMOTEHIHAI
CEIMMEHTALlUU U TeUEHUsI. 3HAUE€HUE 3JIEKTPOKMHETUUECKUX SIBJICHUN B IIPUPOJIE.

3.2.5. IloBepxHOCTHBIE siBJIeHUs1. [[OBEpXHOCTh pasniesna u MoBepXHOCTHBIN cioil. CBOOO HAS
MOBEPXHOCTHAsE  dSHeprus  (MMOBEPXHOCTHOE  HATSHKEHHE).  DJIEMEHThl  TEPMOJMHAMHKU
MOBEPXHOCTHOTO ciosi. Metoa ['ub0ca. YpaBHeHUs TepMOIMHAMUYECKUX () YHKIUNA TOBEPXHOCTHOTO
ciosi. BeiBo ypaBHenus ' n66ca-I'ensmromnbia.

3.2.6. Ancop6uusi. AzncopOmusi Ha TBepaod moBepxHocTH: Kiaccudukamus MeXaHU3MOB

aacopOuuu. YpaBHCHHE MOTCHIMAILHOW SHEPTUU. B3auMOJEHCTBUS MOJIEKYIBI C MOBEPXHOCTHIO.
BreiBon ypaBHenust ['m66ca. Mzorepma, uszomnukHa, u3ocrtepa ancopbuuu. Teopuu ancopOuuu:
Jlenrmiopa (BeiBon ypaBHeHusi Jlenrmiopa), [lonstau, BOT. Onpenenenue yaenbHOM MOBEPXHOCTH
azcopOeHTOB. DHTANBNUA U SHTpomus afacopouuu. Knaccudukaius aacopOoeHOB 1Mo pa3MepaM mop u
CTpyKType. ApncopOuuss Ha TMOPUCTBIX MaTepualax: KanwUIpHas KOHJEHCAlUsl, SIBJICHUE
rucrepesuca. [lonstue o xpomarorpaduu. MonekyasipHo-cuToBoM 3 dexT. AgcopOuus Ha rpaHuIe
paszmena SKHAKOCTh-Ta3: AjcopOiusi moBepXHOCTHO-akTUBHBIX BemiecTB (IIAB). Crpoenue u
knaccudukanus [TAB. Muneninoo6pazoBanue [TAB. Monaenu Muiienioo0pa3oBaHus. DHTPONUKAHAS
npUpoZa MHIEIUIO00pazoBaHus. MeToasl u3ydeHus Muneul. KpuTuueckuil mapameTrp yHakOBKH.
Touka Kpadra. [Ipasuno Tpaybe. Ypasaenue [llumkosckoro. BzauMocBsi3b ypaBHeHHI aICOPOITIH.
JBymepnlii ra3. Becwl Jlenrmiopa. Onpenenenne mMoiekyisipHbix paszmepoB ITAB. IloBepxHocTHBIE
ieHku. Pemenue 3amau.
CmauuBanue u pactekaHue xuakoctu: KpaeBoil yron cmauuBanus. PabGora anaresuu, KoOresuw.
VcnoBusi cmaunBaHusl U pactekanus. YpaBHeHue Onra, rompe. [IpaBuno AHTOHOBa. DHTAIBIUU
cmaunBanus. Kosddumment pacrekanms [apkunca. Brusiaune ITAB Ha cmaumBanme. 3HaueHHe
ABJIEHUN cMauuBanus. Onoranus. Pemenue 3anay.

3.2.7. KpuBH3HA NOBEPXHOCTH W KaNWUIAPHbIEe SIBJEHHs. 3aBUCUMOCTb JIaBJICHUS
HACBIIIEHHOT0 Tapa U PacTBOPUMOCTH OT KPUBU3HBI MOBEPXHOCTH. 3akoH Jlamnaca. Kanumispraoe
noaHsATHE M omyckanue. BriBon 3akona Tomcona (KenbBuna). ®@opmyna XKyppena. M3menenue
IIOBEPXHOCTHOTO HATSDKEHUS C paJnycoM KpHuBM3HBI. [Ipupona mpechilieHus, MeTacTaOuiIbHOE
cocrosiHue: dayKTyaluu IUIOTHOCTU Kak 3apojbliid HOBOW (ha3bl. CaMONpPOU3BOJIbHBIE MPOLIECCHI
KOAryJsiluM, KOaJeCUEHIMH, COOMPATENbHOM pEeKpUCTATU3aUH, H30TePMUUECKON MeperoHKH
BEIIECTB OT MEJIKUX YaCTHUI[ K KpYHbIM. Y paBHEeHUE sHepruu ['n06ca npu oOpa3zoBaHUM 3apObILIEH
HOBOH (a3bl.

3.2.8. DaekTpokanuuIApHbIe siBJeHHs. [[oBepXHOCTHOE HATSKEHUE U 3apsi]l MOBEPXHOCTH.
BoiBon  ypaBHenue Jlunmmana. CBs3b  MeXAy —BENIMYMHAMH — ajcopOouuu W 3apdna.
OnexTpokanwuisipHass kpubas. [loreHuuman Touku HyneBoro 3apsiaa. OmnpereneHue IIIOTHOCTH
3apsiaa IBoMHOTrO cnos. Brnusnue ancopOiuu noHoB u [TAB Ha 31eKTpoKanuuIIpHy0 KPUBYIO.

3.2.9. CTpYyKTYypHO-MeXaHuYecKHne cBoiicTBa AUCHEPCHBIX CHCTEM.
CrpykTypooOpa3oBaHue: KOAryJsiUOHHbIE M KOHJEHCAIIMOHHO-KPHCTAIIM3AlMOHHBIE CTPYKTYPBHI.
MexaHu4yeckre CBOWCTBAa CTPYKTYPUPOBAHHBIX cHcTeM. Tukcorpornus. Peonoruss kak MeToq
UCCIIEIOBAaHMSI CTPYKTYp B JUCHEPCHBIX cucTeMax. HopmallbHble HBIOTOHOBCKHE JKUAKOCTH.
VYpaBuenust Hetotona u Ilyaseins, ux ananus. YpaBHeHHE DUHINTEWHA I ONMPEACICHUS BSI3KOCTH
JUCIIEPCHBIX CHUCTEM, TPAHULIBI €ro NMpUMEHEHUs. PenakcallMOHHBIN XapakTep TEYEHMS >KUJIKOCTH.
Peonornueckue kpusble. Ilpu3Haku aHOManbHOM (CTPpYKTYpHOW) BsA3KOCTH. BnusHue Ha Hee
pa3n4HbIX (akTopoB. Peonornueckre KpuBbIE A1 aHOMATIBHO-BAZKHUX JKUIKOCTEH.

3.2.10. CaoiicTBa M mNpUMEHEHHEe OTAEJBHBIX AucHepcHbIX cucreM. CycneHsuu:
[MomuaucnepcHocts. CTabunu3anys B BOJHBIX M OpraHWdeckux cpenax. OcaxiaeHue, GpuibTparus
CYCIIEH3WI: BIUSHUE KOAryiasHTOB, QuokynsHtoB u I[IAB. Owmynbcun: Krnaccuduxamms.
Crabunmmzanms smyinbcuii BMC, TIAB u mnopomkamu. OOpamienue ¢a3, omnpeaeiaeHue THIA
sMyInbcuil. Pa3pymmenue smynbcuii, 00e3BokuBanne U ooecconuBanune Hetr. KoHnieHTpupoBaHHbIS
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smynbenn. @opma yactuil. 3Haduenue >myiabcuid. [lensl: Tumpl nen. Ctabwimzaius U pa3pylIieHHE.
[lenoramenue. Asposonu: [IpIMbI, TbUIH, TyMaHbl. [lomydeHue, cBOICTBA, CIOCOOBI pa3pyLICHHS.
O6pazoBanue aTMOc(hepHBIX 0CATKOB U YIPABICHUE 3TUMU IPOIECCaMU. 3aKOHBI JBUKECHUS YACTHII.
3apsin yactun. Kamepa Buiibcona. ["a3oBbie paspsiibl. ickyccTBeHHOE H0K/IEBaHUE.

3.2.11. JIaGopaTopHbIii NPAKTUKYM

B pamkax 1ab0opaTOpHBIX 3aHATUN CTYICHTHI BHITOIHSIOT ClEAyIOIIKe JabopaTopHbie paboThI:
CenMMEHTAllMOHHBI aHATU3 IOPOIIKOB B TPAaBUTAIMOHHOM mosie. [lomydeHune KOJITOWMAHBIX
pacTBOpOB, OHpeAeleHUuEe pa3sMepoB ux uactul. Onekrpodopes. Koarymsanus mrodoOHBIX
KOJUIOMJIHBIX pacTBOpoB. OrpeneneHne yAeIbHOW IMOBEPXHOCTH YIIA. BiusHue MOBEpXHOCTHO-
aKTHBHBIX BEIECTB HAa CMAayMBaHHME TBEPIBIX MOBepxHOcTeH. OmpeneneHue mnapaMeTpoB BOIHOTO

pactBopa nonoreHHoro I1AB B Touke Kpadra. [lomyduenne sMmynbCcuii 1 M3ydeHHE UX CBOWCTB.

4. YyeOHO-MeTOAMYECKOE 00ecTiedeHne CAMOCTOSITeIbHOM PadoThl 00y4ar0 U XCS
CamocrosiTenbHass paboTa CTYIEHTOB BKIIOYACT padOTy B YHMTAJIBHOM 3ajie OMOJIMOTEKH, B

yueOHbIX KabuHeTax (JabopaTropusax) U B JOMAITHUX YCIOBHSX, C JIOCTYIOM K pecypcam HMHTepHer

JJIA ITIOATOTOBKH K CO6€CC,I[OB8.HI/II-O U KOHTPOJIbHBIM pa60TaM.

K (bODMaM TCKYIICTO KOHTPOJIS YCIIEBAEMOCTU JUCHUIIJIMHBI OTHOCUTCS CICAYIOIICC:

Co0OecenoBanue

[TpoBepka OTYETOB 1O TeMaM JIAOOPATOPHBIX 3AHATUI
Komnoxksnym

HpOMe)KYTO‘lHaH arreCragusa I10 HUTOraM OCBOCHHA JUCHUINIMHBI IIPOXOJIHWT B (1)opMe

IK3aMeEHa.

K »k3ameHy B 7-OoM cemecTpe OYHOH (OpMBI OOy4YEHHS JIOIYCKAIOTCS OO0ydJaromuecs,

BBIITOJIHHUBIIINEC BCC J'Ia60paTOpHI>Ie pa6OTBI H CAAaBIINEC OTYCTHI I10 TCMaM na6opaToprlx 3aHATHUH.

3aI[aHI/I$I IJIL TIPOBEACHUSA TCKYLICTO KOHTPOJIS U HpOMe)KYTO‘IHOI‘/’I arTeCTallu 110 UTOoramM

OCBOCHU NUCHUILINHBI ITIPUBCJICHEI B I1. 6.2.

5. DoHJ OLIEHOYHBIX CpPpeacCTB 1Jisd l'lpOMe)KyTO‘-lHOﬁ aTrrecranum 1mo JMCUMIIJIMHE (MOJIy.]'IlO),

BKJTFOUAFOTIAM:
5.1. Onucanue mkai OLICHUBAHUS PC3YJIbTATOB O6y‘leHI/I5{ IO JUCHUIIJINHE

Yposenn Ixana oueHuBaHUsi ¢(POPMHPOBAHHOCTH KOMIETEHIH A

copmupoBan

HocTH fL1oxo HEYJAO0BJIETBO | YIOBJIETBOPH 0tIeHE X0pOmIo

KOMNeTeHuHi PUTEJLHO TeJbHO xopoo oo

(MHaUKaTOpa NPEBOCXO0HO

JOCTHIKEHUS

KOMIIeTeHLHIi) He saureno 3a4TEHO
OtcytcTBHE VposeHb
3HAHUI YpoBeHb MuHHManbHO | YPOBEHB SHAHUIL B Yposers
TEOpETUYECKO 3HAaHUUN HUXKE JIOITYCTUMBIi 3HAaHUM B obbeMe, 3HAHUH B
ro MaTepuana. | MAHMMAJbHBI YPOBEHb o0BeMe, COOTBETCTBYIONI obbeMme,

3HaHus X 3HAHUH. COOTBETCTBYIONL | ey porpamme COOTBETCTBYIO YpoBeHb
HeBo3MoOXHOC | TpeOOBaHUIA. JonyieHo €M IIporpamme T1OJITOTOBKH. emM 3HaHuU B
Th OLICHUTH HMmenu mecto | MHOTO IIOArOTOBKH. JomymieHo nporpamme obbeme,
IIOJIHOTY rpyobie HerpyObIX JomnyieHo HECKOILKO [IOITOTOBKH, IIPEBBIIIAONIE
3HAHMI OIIHMOKH. OIIHMOKH. HECKOJIBKO HECYIIIECTBEHH 6e3 omubok. | M MpOrpammy
BCJICZICTBUE HETpYOBIX MOJITOTOBKH.
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OTKaza OIIMOOK BIX OIIMOOK
obydaromeroc
s1 OT OTBETA
OrcyrcTBUE n IIponemoncTpu [IpoaemoucTpu IIponemonctp | [IpoaemoncTp
0JICMOHC
MHHHMMAJTbHBI P ™ pOBaHEI Bce pOBaHHI Bce HpOBaHbI BCE HpOBaHbI BCE
. HPOBaHbI
X YMCHUH . Tlpu perenun OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
OCHOBHBIC
HeBO3MOXKHOC | cTaHmapTHBIX YMEHUSL. YMEHHUSL. YMEHUS,pele | yMEHHS,.
MEHHS.
Th OLIEHUTE 3a/1a9 He ; Pemensl Bce Penrens! Bce HEI BCE Pemrenst Bce
CIIICHBI
HaJIH4Kre MIPOJIEMOHCTP OCHOBHBIC OCHOBHBIC OCHOBHBIC OCHOBHBIC
. THIIOBBIC
YMEHHH UPOBAHBI 3a7a4u C 3a/1a4u . 3a1a4u ¢ 3a1a4m.
YMeHus 3aJ1a4M C
E— BCIICJICTBHC OCHOBHBIE 6 HETrpyObIMU BrImonHeHs! Bce | OTAEIbHBIMEA BrinoaHeHs!
HErpyOLIMH
OTKa3a YMeHHUs. P (}3] OIIMOKAMH. 3a/JaHus, B HECYILECTBEH BCE 3a/IaHMS,
OIITHOKaMHU.
oOyyarorieroc BrimonHeHB! Bce | MOJTHOM HBIM B MOJIHOM
BrimonHeHBI
A OT OTBETA Wmenu mecto 3aJlaHus, B o0BeMe, HO HeJgo4YeTaMu,
BCE 3aJaHMs
rpyObIe MIOJTHOM HEKOTOpBIE C BBINTOJTHEHBI obbeMe 6e3
HO HE B
OLIHMOKH. o0BeMe, HO HEI0YCTaMHU. BCe 3aJaHus B | HCAOYCTOB
IIOJTHOM
HEKOTOpBIE C IIOJTHOM
oObeme.
HEI0YEeTaMM. oOBeMe.
OtcytcTBHE IIpu pemenun | Umeercs n IIponemonctpu | IIpomemonctp | IIpomemonctp
0JIEMOHCTPH
BJIAJICHUS CTaHJAPTHBIX | MHHAMAIbHBI P i pOBaHbI HPOBaHbI HUpOBaH
N OBaHBI .
MaTepUuajIoM. 3a1a4 HE u g 0a30BBIE HaBbIKU TBOPYECKUU
a30BbIC
HeBo3MoxxHOC | MpOJEMOHCTP HaBBIKH TOAXO K
6 HaBBIKH
Th OLIEHUTH HpPOBaHBI Haoop IIpU PCIICHUU | pEIICHUIO
HaJau4Kre 0a30BbIC HAaBBIKOB JUIS [py peIlICHUH HeCTaHIapTH HeCTaHIapTH
Hagprian peuiexus TIpH PEHICHIH CTaHJAPTHBIX p6 e
BIX 3a/1a4 0¢3
HaBBIKOB HaBBIKU. CTaHJAPTHBIX it BIX 3a7a4
BCIEICTBUE CTaHJAPTHBIX sanas o 3ama4 0e3 OIIHOOK 1
OTKa3a Hmenun mecto | 3amad c OIIHOOK U HEI0UETOB.
6 HEKOTOPBIMU
bIE HEKOTOPBIMH HEJI0YETOB.
oOyuaromeroc | I'PY! p HeloUeTaMu
s OT OTBETA OIIHNOKH. HEJI0YCTaMH

HpI/I HU3YUCHUN OUCHUILINHBI «KOJ’IJ’IOI/II[HE[H XHUMMU»

CTYJIEHTBl TOJIYy4alOT CJEIYIOLIUe
3HaHUS, YMEHUS U BIaJieHus B pamkax ocBoeHus kommereHuii OIIK-1, OIIK-2, OIIK-6:

OIIK-1.1. Cucremaru3upyer W aHAIM3UPYET PE3yJIbTATHI XUMHYECKHX 3KCIIEPHMEHTOB, HAOIIOICHUIA,
M3MEPEeHMH, a TaK)Ke Pe3yJIbTaThl PACUETOB CBOMCTB BEIIECTB U MaTepHAJIOB.

OIIK-1.2. Tlpemmaraer WHTEPHPETALMIO PE3YIbTATOB

COOCTBEHHBIX OKCIICPUMEHTOB W  paCyYCTHO-

TCOPETUYCCKUX pa6OT C UCIIOJIb30BAHUEM TCOPETHUYCCKUX OCHOB TPAAUIIMOHHBIX U HOBBIX pa3icjioB XUMUH.

OIIK-1.3. ®opmynupyer 3aKiIiOYeHHs W BHIBOIBI [0 pe3yJbTaTaM aHajinW3a JHTEPATyPHBIX JAHHBIX,

COOCTBEHHBIX OKCIICPUMEHTAJIBHBIX U PACUETHO-TCOPETHUIYCCKUX pa60T XHUMHYCCKOU HaIlpaBJICHHOCTHU.

OIIK-2.1. PaGoTaeT ¢ XMMMYECKMMH BELIECTBAMHU C COOIIOIEHUEM HOPM TEXHHMKHU 0€30MaCHOCTH.

OIIK-2.2. Victionb3yeT CyIIECTBYIOIIME M Pa3padaThiBAET HOBbIE METOAMKH MOJYYESHHUs M XapaKTepU3aluu

BEIICCTB U MAaTCpUAJIIOB JJId PCIICHUSA 3aaa4 HpO(i)eCCHOHaHBHOfI JACATCIBHOCTHU

OHK'23 HpOBO,Z[I/IT nucciacgoBaHuAd CBOICTB BCHICCTB U MATCPHUAJIOB C HCIIOJIB30BAHHUEM COBPCEMCHHOTO

HAY4YHOTO 000pYyIOBaHMUSI.

OIIK-6.1. TIpeacraBnser pe3yabTaThl pabOTHI B BUIE OTYETA 110 CTAHAAPTHOM (POPME HA PYCCKOM S3BIKE.
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OIIK-6.2. TIlpencraBnser wuWHGOPMAIIMIO XUMHUYECKOTO COJEPKAHHUS C Y4YETOM TpeOOBaHUM

6ubnuorpaduyeckoit KyabTyphl.

IIpoMeKyTOUHBII KOHTPOJb KayeCTBA YCBOCHMS CTYACHTaAMHU COJEPKAHMS JHUCLUILINHBI
IIPOBOJUTCS B BUAEC KOMIUIEKCHOIO 9K3aMEHa, Ha KOTOPOM OIIPEAENISACTC:
® YPOBEHb YCBOCHMs CTYJEHTAMU OCHOBHOI'O y4e€OHOI0 MaTepuaia o AUCHUILINHE,
® YpPOBEHb IIOHUMaHUA CTYACHTAMHU U3YYEHHOI'O MaTepHAIIa;
® CrOCOOHOCTHU CTYJIEHTOB MCIIOJIb30BaTh IMOJTYYEHHbIE 3HAHUS JJIs PEILIEHUSI KOHKPETHBIX

3a1ad4.

DK3aMeH B 7 cemecTpe Uit 09HOM (HhopMbI 00yueHHs IPOBOIAMTCS B MUCbMEHHON (hopMe B BHJIE
OTBETa 00YUaroOIIerocss Ha TEOPETUUECKHE BOMPOCHI Kypca (BBIBOABI ()OPMYI U OCHOBHBIX 3aKOHOB),
peLICHUH MTPAKTUYECKHX 3a/1a4 U TECTOBBIX 3aJaHUM.

Jisi mpoBeleHUs] NMPOMEKYTOYHOr0 KOHTPOJIS C(HOPMHPOBAHHOCTH KOMIIETEHIIUH
HCII0JIb3YeTCsl OTBeT M0 OMJIeTy Ha IK3aMeHe.

IIkana oueHKH NPHU MPOMEKYTOYHOM ATTeCTAIUN

Onenka

YpoBeHb OATOTOBKH

[IpeBocxomHO

Bce xoMmneTeHM (4acTH KOMIIETEHIHIT), HA (OPMUPOBaHNE
KOTOPBIX HAIpaBJIeHa IUCIUILIMHA, COPMUPOBAHEI HA YPOBHE HE
HIDKE «IIPEBOCXOTHO

OT1ian4yao

3a4TCHO

Bce xkommereHmmy (Y4acTH KOMIETEHIWI), Ha GOpMUpOBaHHE
KOTOPBIX HarpaBjicHAa MUCIMILIMHA, C(HOPMUPOBAHBI HA YPOBHE HE
HIDKE «OTJIMYHO», TIPH O3TOM XOTA OBl OJHAa KOMIICTECHIINS
c(OpMHUpPOBaHA HA YPOBHE «OTIMUHO

OueHpb x0po11o

Bce kommereHumu (YacTh KOMIIETEHLHMH), Ha (OpPMHPOBaHHE
KOTOPBIX HampaBjieHa AWUCHMIUIMHA, COPMUPOBAHbI Ha YPOBHE HE
HIJKE «OYEHBb XOPOIIO», TPU ITOM XOTS OBl OJHa KOMIICTCHITHS
chopMHpOBaHa HA YPOBHE «OUYEHb XOPOIIOH»

Xopo1o

Bce xommereHimu (4acTH KOMIIETEHIWH), Ha (HopMHpOBaHUE
KOTOPBIX HalpasjieHa AUCLUUILIMHA, COPMHUPOBAHBI Ha yYPOBHE HE
HIJKE «XOpOIO», TPH OTOM XOTsI Obl OJHAa KOMIICTCHIIUS
copMHUpOBaHa HA YPOBHE «XOPOIIO»

YI[OBJ'IGTBOpI/ITeJIBHO

Bce kommereHnuu (YacTH KOMIIETEHIWH), Ha (OpPMHpPOBaHHE
KOTOPBIX HampaBiieHa JUCLHUILINHA, COPMHUPOBAHBI Ha ypOBHE HE
HIKE «YIIOBIIETBOPHUTEIILHOY, IIPU 3TOM XOTS OBl OJIHA KOMITETCHLIUS
chopMHpOBaHa HA YPOBHE «yIIOBJIECTBOPUTEIHLHOY

HE HeynosnerBopurenb-
3ayTeHo | HO

Xors OBl omHa KOMIeETeHIMS CchHOpMHUpOBaHA HAa  YpPOBHE
«HEYIOBIICTBOPUTEIEHO», HH OJHA W3 KOMICTCHIWMA  HE
chopMrpoBaHa Ha YPOBHE ITOXO»

[Tnoxo

Xots Obl 01Ha KOMIIETEHIIUSA C(OPMHUPOBAHA HA YPOBHE «ILIIOXO0»
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6.2. TumoBble KOHTPOJIbHbIE 3a/JaHUsl WJIM HHbIe MaTepuajbl, He00XOAMMBbIe IS OLEHKH
pe3yJabTaTOB 00y4eHHUs.

6.2.1 KoHTpoJibHbIE BONPOCHI

Bonpocut

Koo gpopmupy-
emMoll KoMnemeHyuu

ok w

o N

10.

11.

12.

13.

14.

15.
16.

17.

18.

C TOYKHM 3peHUs KOJUIOMJHOW XWMHHU TOSICHUTE, MOoYeMy HeOO THEM
uMeeT rofiyOyro OKpacky, a Ha 3aKaTe KpacHyro?

PaccesiHue cBera yactTuaMu, MpOBOJAIIUMU IEKTPUUECKUNA TOK.
Paccesnue cBeta yacTuiiaMu, HENPOBOAAIIMMU JIEKTPUUECKHUI TOK.
Juarpamma Mu.

BriBequTe ypaBHeHHE DUHIITEHHA.

[TpomtrocTpupyiiTe CBsA3b OpPOYHOBCKOTO JBMXKEHUS W Ju(dy3un
YacTUIl JUCTIEPCHOM (a3bl.

3akoHn Jlamaca juist TUCTIEPCHBIX CUCTEM U YCJIOBHS €70 IPUMEHEHUS.
BriBeaute 3akoH Puka.

SAsnenne Quiokyisnun. [Ipennoxkure, 4eM MOXHO YCKOPHTH OYHCTKY
CTOYHBIX BOJI.

CenuMeHTaIysl CyClIeH3Ui B IPaBUTAIMOHHOM M LIEHTPOOECIKHOM IMOJISIX.
Kaknmu 3aKkoHaMu OMUCBIBAETCS, UX YCIIOBUS IPUMEHHUMOCTH.

Uem ompenenseTcss KpUTHYECKUH paguyc 3apojsinia HoBoM (as3pl? Kak
MOJKHO pEryJlupoBaTh pa3Mepbl 4YacTHll JHUOGOOHBIX TUCHEPCHBIX
CHCTEM, TIOJIy4aeMbIX METOI0M KOHJIEHCAUun?

[lepeuncnure QaxTophl arperaTiBHON YCTOWYMBOCTH KOJUIOMIHBIX
pacTBOPOB.

Jlmotponiueie  psanpbel  ['odmeiicrepa.  PaccMoTpuTe  3aBHCHMOCTH
ANEKTPOKMHETUYECKOTO  MOTEHUMajda HW  MOPOroB  KOAryisilHuHu
OTPHULATENIBHO 3apsSHKEHHOrO0 30Ji1 OT KOHUEHTPALMU OJHO3apsIHbIX
KaTUOHOB B JINOTPOITHOM PSIAY.

Ilepesapsaka ABOMHOIO 3JIEKTPUUYECKOTO ¢i10s. PaccMoTpure Ha mpumepe
30115 Agl, crabunnsupoBanHoro Kl.

BriBon ypaBHenus ['n66ca-I'ensmromnsiia.

BriBenuTe OCHOBHBIE YpaBHEHUS TEPMOJAMHAMUYECKUX  (YHKIIUN
ITIOBEPXHOCTHOI'O CJIOS.

[ToBepxHOcTHOE HaTskeHue. PaccMoTpuTe JaBa moaxodga K €ro
ONIPEIEIICHUIO.

Moxer nu amcopOuusi, OMUCHIBA€Mas METOJOM «CJIOSI KOHEYHOM
TOJIIUHBI», OBITH OTPUIIATENHHOM:

a) na;
0) HeT.

19. OcobeHHOCTH aacOopPOIMK HAa TOPUCTHIX MaTepHaliax.

OIIK-1

1.

30/1b KPEMHHUEBOW KHCJIOTHI TIOJIYYHIIN TP B3aUMOJICHCTBUU PacTBOPOB
K2SiOz u  HCI. Hamumurte GopMmyny MHUIEIIBI 3078 U ONpPEICTUTE,
KaKOH W3 DIEKTPOJIMTOB OBLTI B M30BITKE, €CJIM MPOTHBOUOHBI B
IJEKTPUUYECKOM T10JIE ABUKYTCS K KaToxy?

[Tensr. TpeboBanus k meHoOOpa3zoBarensiM. Poib meHooOpa3oBaTelns B

cucreme. OObsCHUTE Mpoliecc 00pa30BaHUs MEHBI IPU OPOKEHUU TeCTa.

PaccMoTpuTe cTpoeHre MUIIEIUTBI KOJUIOUIHOTO PAacTBOPA, MOTYyYSHHOTO
o peaxiuu ((NH4)2S B u30bITKE):
CuSO4 + (NH4)2S — CuS | +(NH4)2S04

Kakumu wmerogamu  mosydaroT JUO(OOHBIE JTUCHEPCHBIE CHCTEMBI?

OIIK-2
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[IpuBenuTe NpUMEpBL.

[lepeuucnure 3MEKTPOKUHETUYECKHE SBJICHHUS M OOBSCHUTE, Ye€M OHHU
00YCJIOBJICHBI.

Ha3oBuTe npuunHbl BO3HUKHOBEHUS ABOMHOTO 3JEKTPUUYECKOIO CJIO0sI Ha
Mex(a3HOI TOBEPXHOCTH.

JlaliTe XapaKTEepUCTHKY CTPOEHUS IBOMHOIO AJIEKTPUYECKOrO CIJIOS Ha
noBepxXHOCTH pazzena (a3. Kak m3aMeHsiercs moTeHIuan ¢ pacCTOSHUEM
OT TOBEPXHOCTH?

OcCHOBHBIE MOJIOXKEHUSI TEOPUM CTPOEHMSI JABOWHOIO 3JIEKTPUYECKOTO
CJIOA.

IIpy Kakux yCIOBHAX IIPUMEHUMO YypaBHeHHe ['enbmronbna-
CMOJTyXOBCKOTO ISl CKOpOCTH 3jekTpodope3a? Kakumu cBolicTBaMHu
JIOJDKHA 00J1a1aTh KOHTAKTHAS JKUAKOCTH?

N

10.

11.

12.

13.

14.

15.

16.

Yro n3ydaeT KOJUIOUIHASI XUMUS U KaKOBBI IIPU3HAKU €€ 00BEKTOB?
Knaccugukarnus nucnepcHpix cucreM. [loHsTHE CTETIEHN TUCTIEPCHOCTH.
YeM 00yCIIOBICHO CBETOPACCESHUE B IUCHIEPCHBIX CUCTEMAX U UCTUHHBIX
pactBopax? Kakumu mnapamerpamMu KOJHWYECTBEHHO XapaKTEpU3YIOT
paccestHie CBeTa B CUCTEME?

Yem paznuuaroTcss MeToasl Hedenomerpun u Typoumumerpun? Kakue
YPaBHEHUS UCIOJB3YIOTCS ISl OIIPENEICHUS XapaKTEPUCTUK PacCesHUs
cera’?

Kakue onrtudeckue MeTOAbl HCHOJB3YIOT I ONPEINEICHHS pa3MEpOB
YacTHUIl AUCIIEPCHBIX CUCTEM? YKa)KUTE I'pPaHULBl IPUMEHUMOCTH ITHX
METOJIOB.

Yem 00ycI0BIECHO OPOYHOBCKOE JIBHKEHHUE YACTHII TUCTIEPCHBIX CUCTEM?
B kakux cucremax BO3MOXHO OpoyHOBckoe nBuxeHue? Ilpusemure
npumepbl. Kak MOXHO XapakTepu3oBaTb [JBH)KEHHME 4YacTULl B
JTUCTIEPCHBIX CUCTEMaM.

[IpuBenute ypaBHEHHE, YCTaHABJIMBAIOIIEE CBSI3b MEXJIY CIBUIOM H
koxpunmenTom auddysuu.

Kak MOXHO onpenenuTh pa3Mepbl YaCTHI] U3 ypaBHEHUS DHHIITEHA?
Kakue nucnepcHble CHCTEMBI OTHOCATCS K CYCIIEH3UAM?

Uto monuMarT moj TommMHOW Auddy3HOW dYacTH  JIBOWHOTO
EKTPUYECKOro ciosi? Yem omnpeaensrorcs TONIMHA IUIOTHOW U
1 Py3noHHOI yacTeit IBOMHOIO 3JIEKTPUIECKOTO C10s1?

Uro Ha3bIBalOT 3JEKTPOKMHETHYECKHUM mNoTeHuuanom? Kakue ¢akTopbl
BIUSAIOT HA  DJIEKTPOKMHETHUYECKUH  MOTEHLIMAd  OTPHULATEIBHO
3apsOKEHHBIX YacTHI] NMPU BBEJCHUM B 30JIb HUTPATOB Kayus, Oapus u
JaHTaHa?

OOcynute TPUYMHBI BO3HUKHOBEHHSI H30BITOYHONW TMOBEPXHOCTHOM
SHEPrUM HA IPAaHULE pa3ziena «KHIKOCTb — ra3y.

TepMoguHaMUYECKHIT U CHWJIOBOM  IIogxod K OITPEICIICHUTO
MIOBEPXHOCTHOTO HaTspKeHus. Ha3oBuTe pa3MepHOCTH  BEIMUYMHBI
MOBEPXHOCTHOTO HATSXKEHUSI.

Kak Bnuser mpupona BellecTBA M TeMIlepaTypa Ha IOBEPXHOCTHOE
HaTsOKEHHUE KUIKOCTEN?

Kak MOXHO NOBJIMATH HA CMAaYNBAEMOCTb MIOBEPXHOCTH? UTO MpUBOAUT K
ruipo@oOu3auy NOBEPXHOCTH?

Kak yBenuuutcs cBOOOJHAsT TOBEPXHOCTHAs HSHEPrHs  Karmelb,
colepkammxcs B 1 Kr maiioHe3a, IO CpaBHEHHIO C Hepa3apOoO0JIeHHOI
ero maccoit miomanpio 0.65-10° M?? Uemy paBHO BHyTpeHHEe JaBIEHHE
U mnpupaiieHue sHepruud ['mbbca g Kamenb KUPOBOM  (pakuuu

OIIK-6

15




Maifore3a auamerpoM 35 MkM? ITnoTHOCTH sxmpoBoit dpakmmm 0.9-10°
Kr/M?; Mexk(a3HOe TOBEPXHOCTHOE HaTsokeHHe 55 MJIk/MZ; MONBHBINR
06beM xupa 0.19 M>/Mob.

17. Onpenenuth IUIOLWIAAb, MPUXOIALIYIOCS HA OJIHY MOJIEKYJIy aHUJIMHA
CsHsNH2, u TonmmHy MOHOAJCOPOIIMOHHOTO CJIOS Ha TpPAaHHIE C
BO3/TyXOM, €CIIH TIpesieabHas afcopous s pasna 6-10° kmoms/m2,

18. TlpenensHas ancopbuus BalepHaHOBOW KHMCIOTH paBHa 4-10° moms/m2.
Paccuuraiite ko3¢ ¢uimentst B ypaBHeHuu lllumkoBckoro, eciu
U3BECTHO, YTO PAaCTBOP BAJICPUAHOBOW KHUCIIOTHI KOHIICHTparuu 4
MMOJIB/1T TipH 293 K cHMKaeT IIoBepXHOCTHOE HaTshkeHHe Ha 2 MJx/M2.

19. Paccumraiite W30BITOYHOE JaBICHHE BHYTPH Kamelb OCH30Ia,
PaBHOBECHBIX C TIapoM, €CJIM yJelbHas IOBEPXHOCTh CHUCTEMBI
cocraBnser 6-108 M !, a mosepxHOCTHOe HaTskeHme Gensoma 28.87
mJlx/m? ipn 293 K .

6.2.2. TunoBble 3a1anusA/3a1a4u A5 oueHkH chpopmupoBanHocTu kommnerenuuii OIIK-1, OIIK-2,
OIIK-6:

Ilpumepnulit nepeuens 3a0anuil 0na oyeHku cpopmuposannocmu komnemenyuu OIIK-1:
. [loBepxHOCTHOE HaTsKEHHE B OOJNBIIMHCTBE CTy4aeB MEHbIIIE Y:
a) MOJISIPHBIX KUIKOCTEH;
0) HETOJSAPHBIX KUIKOCTCH?
. B uem 3akmrouaercs nmpaBuio AHTOHOBA?
a) cHmxkeHue koddduurenta 'apkuHca npu B3aMMHOM HACBIIIEHUH )KUIKOCTEH;
0) yBenMUYeHUE CMaYrBaeMOCTH ipu BBeZieHuU [1AB;
B) yBEJIMYCHHE JaBIIEHHWE TMapa HaJl HCKPUBIECHHOW IMOBEPXHOCTHIO MO CPAaBHEHHUIO C
JTaBJICHUEM €r0 HaJl POBHOM MOBEPXHOCTBIO;
I') ©3BMEHEHHE PACTeKaHMs KHUJIKOCTH IPU U3MEHEHUH TUAPO(PUIBLHOCTH OBEPXHOCTH.
. U300pa3ute 3aBUCMMOCTD ITOBEPXHOCTHOTO HATSKEHUS OT TEMIIEPATYPbI JJIsl MHAUBUAYAIbHbIX
xuakoctei (1) u pactBopoB [TAB (2). O0bsicHuTE X011 KpUBOiA (2).
. Kuaxocts nydire cMaunBaeT NoBepxHOCTh, eciu (oTBeThTe JJA, HET Ha kaxablil BapuaHT):
a) OHa UMeeT OoJsiee HU3KOE MOBEPXHOCTHOE HATSKEHHE;
0) py MOHM)KEHNUHU TeMIIepaTyphl;
B) MOBEPXHOCTH 0oJIee MIepoXoBaTa.
Kaxumu cunamu (Bo Beex ciyyasix) 3T0 00yCJIOBIEHO: KOT€3MOHHBIMU WU air€3MOHHBIMU?

. BeiBog 3akona Jlamnaca.

. 'omorenHas KOHIEHCAs OTIIMYAETCS OT T€TEPOreHHON TEM, YTO

a) IpU TOMOTEHHOM KOHJEHCAIIMH 3apOJbIIIN BO3ZHUKAIOT BHYTPU 00bEMa MCXOAHOMN (a3bl B
pe3yibTare QIyKTyally IIOTHOCTH WM KOHIIEHTpPAIUH;

0) MpH TOMOT€HHOM KOHJEHCALMM 3apOAbIIIM BO3HUKAIOT HA IMOBEPXHOCTU IOCTOPOHHUX
YacTHII;

B) MPU TOMOTE€HHOM KOHJIEHCAIIMH 3apOJIbIIIN BO3HUKAIOT HA MOBEPXHOCTH CTEHOK COCYHa, B
KOTOPOM HaxOJUTCSl UCXO/IHAsl CUCTEMA.

7. CBoOonHasi »Heprusi 0Opa30BaHUS 3apojbllla KPUTHYECKOIO pa3Mepa IMpU T'OMOTE€HHOM
KOHJICHCALlUU PaBHA JI0JIE€ €70 MIOBEPXHOCTHON PHEPTUU. DTa A0S COCTABIISIET

a) 1/2;
0) 1/3;
B) 1/4;
r) 2/3:
n) 3/4.




8. MeractabmibpHOe cocTostHuE. [Ipupoaa nmepeckiieHus.
9. Ecniu paguyc 3apojibliia HOBOM (ha3bl MPEBHIIAeT KPUTHUCSCKHA PANyC 3apOAbIIIa, TO

10.

11.
12.

13.

14.

15.
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a) MPOUCXOJIUT CAMOITPOU3BOJILHOE NCYE3HOBEHHE 3apO/IbIINIA;
0) IPOUCXOIUT CAMOTIPOM3BOJIBHBIN POCT 3apO/IBIIIA;
B) HACTYIaeT METaCTaOMIIbHOE COCTOSIHUE.
VYpaBHEHHE DBIEKTPOKANWJUIAPHON KpuBOW. JlaliTe omnpencneHue NOHATUIO <«IIOTECHIIUA
HYJIEBOTO 3apsian.
BriBenure ypaBHenue Jlunnmana.
N300pa3ute 3aBUCUMOCTH BSI3KOCTH KOJUIOMJIHBIX CHUCTEM OT KOHIIGHTPAllMHM TUCIEpPCHOM
(a3l
Koarynaunonssie cTpykTypsl. SIBnenue tukcorponuu. CymHocTh siBaeHus. ['ne 310 sABieHHe
BCTpevaeTcsi B mpupoje?
VYpaBHeHHe ODUHIITEHA 11 ONpPENENCHUs BSI3KOCTH JUCIIEPCHBIX CHCTEM M TPaHULBI €ro
MIPUMEHEHUS.

KpatHocTh nieHslI 3710:
a) Mepa MeHoo0pa3oBaHUS;
0) BeJIMUMHA, BEIPAXKAIOIIAsi OTHOIICHUE HAYaJIbHOT'O 00beMa MEeHbI K HAYaIbHOMY 00beMY
pacTBopa ImeHooOpa3oBaTels;
B) BEJIMYMHA, BRIPAXKAIOIIASI OTHOIICHNE HA4aIbHOTO0 00beMa MeHbI K 00beMy pacTBopa
MeHO00pa3oBaTeIsl, U3PACXOJOBAHHOTO Ha ITY ICHY.

. I/ICKYCCTBCHHOC JOXACBAHUC.

1.

2.

©~N o

1.

AN

Ilpumepnulii nepeyens 3a0anuil 0nsa oyenku cpopmuposannocmu Komnemenyuu OITK-2:
PaccmoTpuTe 00pa3oBaHue IBOMHOIO AJIEKTpUUEcKOro cinos koswtouanoi dactuibl Agl (K1 B
M30BITKE).

[Tentu3zanus. O6BACHUTE CYIIHOCTh 3TOro MeToa. [Ipeanoxure cnocoObl mepeBoa ocaaka B
pacTBOp (OCaJOK TMOJIy4eH MO MPUBEJACHHOMY YpPaBHEHHWIO peakiuu). Hamummre MHIIEITbI
00pa30BaBIINXCS 30JICH.

FeCls + 3NH3-H20 — Fe(OH)s |+ 3NH4CI

Ha uyem ocHOBBIBaeTcs  ceAMMEHTAUMOHHBIM  aHanmu3? B dyeM  3akimouarorcs
CEIMMEHTAIMOHHAS U arperaTuBHas yCTOMYMBOCTU?

Uro Takoe KOHCTaHTa CEAMMEHTALUM U 4TO OHa Xapakrepusyer? HanuiuTe BblpaxkeHHe AJis
KOHCTaHTBI CeIMMEHTAlNU c(hepuyecKOl YacTUIIbI, €CIIN OCAXKACHUE €€ MOTUUHSACTCS 3aKOHY
Crokca.

Yro Takoe KoUIOMAHAsA MULEsIa?

HazoBure cioco0Obl nepeBoaa ocasika B KOJUIOUIAHBINA PacTBOD.

B uem 3akmtouaercs s ekt Pebunnepa?

Yem oOyciioBiieHa arperaTuBHas HEYCTOMYUBOCTh JTUOGOOHBIX AHUCTIEPCHBIX cucTem? Kakue
IIPOLIECCHI CAMOIIPOU3BOJIBHO MPOUCXOIAT B ITUX CHCTEMAX?

Ilpumepnutii nepeyens 3a0anuii 0nsa oyeHku cpopmuposannocmu komnemenyuu OITK-6:
Heobxoaumo u3BIeYh MACISIHYIO KHCIOTY W3 BOJHOTO pacTBopa. Kakoi agcopOeHT criemyet
B3ATh JUIS 3TOH nenu: cumukarens SiOz, yromb, kpaxman? OtBer obocHyiite. M300pasute
a7IcopOLMI0 MacCJITHOM KHCIIOTHI Ha MOBEPXHOCTH ajcopOeHToB. Kak mpu 3ToM MeHsercs
CMaulBaEMOCTb IIOBEPXHOCTH?

[TosicuuTe MCNONb30BaHUE SIBJICHUS] CMaYUBaHUS MpHU (IOTALUU U CTUPKE.

Yro Ha3pIBaeTCA MOBEPXHOCTHON aKTUBHOCTHIO? Kak onpenenuTs 3Ty BETUYUHY?

Kakue ypaBHEHHMST MCTIONB3YIOTCS il onucanus ancopouuu [TAB Ha rpanuiie «KuakocTh —
ra3»? IIpoananusupyiite 3tu ypaBHeHus. [IpuBenute n3oTepmsl aicopouuu.

Kak u3mMeHs10TCs OCHOBHBIE TEpMOANHAMHUUYECKHe GyHKIUU pu ajgcopounu [TAB?
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8.
9.

KakoBbl 0cHOBHBIE TTPU3HAKH (DHU3HUECKOM U XUMHUYECKON afcopOorumn?

Crpoenue ancopbumonHoro cnosi [IAB Ha rpaHule «KUAKOCTh — ra3». Kak pacCuMTHIBArOT
JIomaab, 3aHuMaeMon MoJiekyiior [TAB B moBepxHOCTHOM ciioe?

BriBenute 3akoH TomMcoHa.

[TpommTtocTpupyHTe CBSI3b MKy BEIMUMHAMHM aJICOPOIIMH | 3apsiaa

10. Paccmotpure Biusinue agcopOiuu noHoB U [TAB Ha BHII 37EKTPOKAMMILISIPHON KPHBOH.

11. Ypasuenue Herotona u [lyaseitsis, ux aHanu3 U 0071acTh IPUMEHEHUS.

12. C Touku 3peHHs KOJUIOUAHON XUMHUU 0OBSICHUTE 00pa30BaHuE OMOI3HEH.

13. Kakx MO>XHO OIIpeIeTuTh TUIT AIMYJIbCUA?

14. Crabunuzauus smynascuiit BMC, ITAB u nopoukamu.

15. Onenure pazmep uvactun, SrSO4 , 3Hasg, YTO WX PACTBOPUMOCTh Ha 3 Mmacc.% Oomblie

pPacTBOPUMOCTH KPYITHBIX KpUCTAIUIOB. MexdazHoe Hatshkenue rnpu 298K npumure paBHbIM
85 mJlx/M2, miotHOCTE SrSO43.96 r/em®.

16. CycnieH3us kBapiia coaepxkuT cepudeckue dacTuilpl, npudeM 30% oObemMa MPUXOAUTCS HA

YaCTUI[bl, UMEIOILIUE PATUYC 1'10'5M, a 00beM OCTaJbHBIX — HA YACTHIIBI paauyca 5- 10°m.
KaxoBa ynenpHas moBepxHOCTh KBapia?

17. A3po301Ib PTYTH CKOHJEHCHPOBAJICS B BHJE OONBIION Kamm ooseMoM 3.5 cm®. Onpenenure,

Ha CKOJbKO YMEHBIIMJIACh IOBEPXHOCTHAsS AHEPrUsl PTYTH, €CIM JUCIEPCHOCTH a3pO30JIst
cocrapisna 10 mxm L. TToBepXHOCTHOE HATSDKEHHE PTYTH IIpuMuUTe paBHBIM 0.475 lx/M2,

18. 3011b CepHOKHCIIOro Oapusi MONyYeH CMEUICHHEM paBHBIX 00beMoB pactBopoB Ba(NOgz)2 u

H2SO4. Hanmmurte dopmyny wunemisl. OAMHAKOBBL JIM  HCXOJHBbIE KOHIIEHTPAIUU
pacTBOPOB, €CIIM YaCTHIIBI 30JIs1 IIEPEMENIAIOTCA K aHOTY?

19. Beruucnure K03QPUIMEHT pacTeKaHUd U OmpenenuTe, OyIeT U pacTeKaThCs HOPMAabHBIM

reKcaH 1o BoJe, eciyu pabora koresun 1is rekcana 0.0368 JIx/m2, a paboTta aare3un rekcana
k Boze 0.0401 JIx/M>2.

20. DKCepuMEeHTANBHO MOJMYYeHO 3HaYeHHe Kod(duimeHTa pacTekaHus TENTaHONA 1O BOJE,

paBHoe 37MH/M. Paccuuraiite MexdazHoe HaTsHKEHHE Ha TpaHHUIE BOJa - TENTaHOI,

NPUHUMAs 3HAUEHUS! TTOBEPXHOCTHBIX HATSKEHUM BOJIbI U T€NTAaHOJIa COOTBETCTBEHHO 71.96
u 26.1 mH/m.

21. KpaeBoii yron Bojs! Ha napadune pased 111° npu 298 K. J{ns 0.1 M pactBopa OyrunamuHa B

BOJIe IOBEPXHOCTHOE HATSKEHHE cocTaBiseT 56.3 mJ[x/M2, kpaeBoii yron Ha mapapune 92°.
PaccuuTaiiTe TOBEPXHOCTHOE JaBlieHHE IUICHKM OyTuWiaMuHa, aJcopOMpOBaHHON Ha
TIOBEPXHOCTH pasjena da3 napadun-Boaa. [loBepXHOCTHOE HaTsKeHHE BOABI 71.96 MJIK/M2.

7. YueOHO-MeTOAMYeCKOe U HH(POPMALIMOHHOE 00ecnedeHne TUCIUNTUHBI

a) OCHOBHAsI JINTepaTypa:

1.

Kommongnass xumusi: y4ueOHUK sl akagemuueckoro Oakamaspuata / E.J[. Illykun, A.B.
[TepoB, E.A. Amenuna. 7-e u3a., ucnp. u nomn.- M.: UznarensctBo IOpaiit, 2016. — 444 c.
[DnexTponnsiii pecypc]. Pexum mocryma: https://www.biblio-online.ru/viewer/7579BD7A-
83E4-4B19-B191-09C20E7035B2#page/1

2. KOJ'IJ'IOI/I,Z[HaSI XHUMUA: y‘-IC6HI/IK " NPAKTUKYM JJISI aKaACMUYCCKOTO 6aKanaBpHaTa. FaBpOHCKaSI

10.10,, ITak B.H. - M.: U3narensctBo FOpaiit, 2016. — 287 c. [DnexTpoHHBIN pecypc]. Pexum
JOCTyHa:
https://www.biblio-online.ru/viewer/96B12024-CE78-4D6D-BAE5-4C7CB2575B13#page/1

0) 10MOJIHUTE/ILHASA JIUTEpaTypa:

1. Ponayrun B.U. ®usukoxumus noepxHoctu. [Teker] - Honronpynusiit: Uarennexr, 2011. —

568 c.

2. Xommbepr K. [ToBepXHOCTHO-aKTHBHBIC BEIIESCTBA U TMOJIMMEPHI B BOJHBIX pacTBopax. [Tekcr]
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https://www.biblio-online.ru/book/7579BD7A-83E4-4B19-B191-09C20E7035B2
https://www.biblio-online.ru/book/7579BD7A-83E4-4B19-B191-09C20E7035B2
https://www.biblio-online.ru/viewer/7579BD7A-83E4-4B19-B191-09C20E7035B2#page/1
https://www.biblio-online.ru/viewer/7579BD7A-83E4-4B19-B191-09C20E7035B2#page/1
https://www.biblio-online.ru/viewer/96B12024-CE78-4D6D-BAE5-4C7CB2575B13#page/1

3. Jlanre K.P. IloBepxHOCTHO-akTHBHbIE BemiecTBa. CHHTE3, CBOWMCTBA, aHAJIW3, NMPUMEHEHUE.
[Texcr] - CIIG.: IIpodeccus, 2007. — 240 c.

B) mnporpamMMHoe oO0ecniedyenne u HHTepHeT-pecypchl
JUCIUTITUHBI )

(B COOTBCTCTBUHU C COACPKAHUCM

http://www.chem.msu.su/rus/teaching/colloid-roldugin-lectures/ Hayunas ou6imoreka MI'Y
http://www.bgpu.ru/irbis/cgi-bin/irbis64r_14 Hayunas 6ubiaroreka BI'TTY
http://www.ph4s.ru/book_him_phys.html
https://www.biblio-online.ru/viewer/7579BD7A-83E4-4B19-B191-09C20E7035B2#page/1
https://www.biblio-online.ru/viewer/96B12024-CE78-4D6D-BAE5-4C7CB2575B13#page/1

Y4eOHO-MeToIuYecKas JuTepaTypa JUIsd JaHHON JMCIHUILIMHBI KIMEETCSl B HAJTMYMH Ha CalTax
uznarensctB «tOpaiity (http://www.urait.ru/) u snexTpoHHBIX OMOMMOTEYHBIX cucremax HHIY
(http://lwww.lib.unn.ru/ebs.html), mocTyn k KOoTOpbIM MpeaocTaBieH cTyaeHTaM. CalThl U31aTEIbCTB
COJZICpKAT TMPOU3BEIACHHUS KPYIMHEHIINX POCCHHUCKUX YYEHBIX, PYKOBOIUTEICH TOCYIapCTBEHHBIX
OpraHoB, MperojaBareieli BeIyluX BY30B CTPAaHbI, BBICOKOKBAITU(UIIMPOBAHHBIX CICIIHAINCTOB B
paznmuuHbIX chepax OmsHeca. DoHabl OMOMMOTEK CHOPMUPOBAHBI C YYETOM BCEX H3MEHEHH
o0pa3oBaTeNbHBIX CTAHAAPTOB M BKIIOYAeT Yy4eOHHMKH, Yyd4eOHble Tmocobus, MoHOorpaduu,
aBTOpedeparbl, JMCCEPTALMU, OHIMKIONCIUHM, CIIOBApM M CIPABOYHHUKH, 3aKOHOIATEIBHO-
HOPMATHUBHBIC JIOKYMEHTBI, CICIUAIbHBIC IEPUOJANYCCKHE H3AaHUS W W3JaHUs, BBITYCKacMBbIC
U3/1aTeILCTBAMHU BY30B.

8. MaTepI/IaJIbHO'TeXHI/I‘leCKOC o0ecrneyeHue JAUCHHUIIJIMHBI

[ToMemieHust mMpencTaBIAIOT COOOH ydeOHble aynuTOpuH (JIGKIMOHHBIE C BMECTHMOCTHIO 200
YeNoBeK) M NPOBEACHHUS Y4YEOHBIX 3aHATUN, NPETyCMOTPEHHBIX MporpaMmoil. JleKnuoHHbIE
aynuropun (308 xopm. 5, 328 kopri. 2) OCHaIIEHbl 000PYJAOBaHUEM M TEXHUYECKUMH CPEICTBAMU
00y4YeHHs: IEPEHOCHBIM MYJIbTUMEAUHHBIM MPOEKTOPOM, HOYTOYKOM M BBIXOJIOM B ceTh VMHTepHeT,
JOCKOH M MesoM (Juisi pa30opa YacTHBIX BONPOCOB M JIETAlIM3alMM TEOPETUYECKUX acCIEeKTOB
JUCLUIUIMHBL, a TaKKe PElIeHHs MPaKTHUYeCKHX 3a7ay). MaTepuallbHO-TEXHHYECKOe obecreueHue
nmabopaTopHOTO TpakTHKyma — Jjabopartopus (k. 131, kopm. 5), ocHameHHas 00OpyHIOBaHUEM:
BBITSDKHBIE IIKagbl; TepMocTaTsl, mpubop PeOunpepa, mnpubop Kena mna npoBeneHus
anekTpodopesa, YCTaHOBKA JUIsl M3Yy4YEHHUS CMauuMBaHHUA B YCIOBUSAX HAaTEKaHWs, YCTaHOBKa
Jlenrmropa-biiokeTT, TOpCHOHHBIE BECHI I UCCIIEAOBAHUS KUHETUKHU CEAMMEHTAIlUU CyCIIeH3UH,
CHEKTPO(HOTOMETP, MHKPOCKON, XHUMHYEcKas Iocyaa OOLIero M CHeUaJIbHOIO Ha3HaueHUSs;
CYIIMJIBHBIN IKa(; TUCTUIIATOP; TEXHUUYECKHME M aHAINTHYECKUE Bechl; pedpakTomeTp; Habop
XUMHAYECKHX PEaKTHBOB.

HaumenoBanue

crenuadbHBIX*
MOMeIleHnH n
MoOMeIeHur st
CaMOCTOSITeJILHOM
padoThl

OCHAaIIEHHOCTDh CNEeNHATbHBIX
NoMelleHu U moMeneHu 1Jis
CAMOCTOSITeIbHOM PadoThI

IlepeveHb JTUIIEH3HOHHOTO MPOTPAMMHOT0
o0ecrmeueHnus.
PexkBU3NTHI MOATBEPKAAIONIETO JOKYMEHTA

VYuebnass aymutopus Uis
MPOBEIECHHUS 3aHSATHHN
JIEKIIIOHHOTO THWIIA: TIp.
larapuna, 23, xopm. 2,
ayn. 328

Kommnekt ciennanu3npoBaHHOM
mebenn, [Jocka as mena JIK 11 3
3012 (3 anmemeHTa); TEeXHUYECKUE
CPEeJICTBA: MPOCKIIMOHHBIN 3KpaH
ScreenMedia Goldview HacTeHHBIIH,
[IEPEHOCHON MYJIbTUMEIUUHBII
poekTop, HoyTOyk Lenovo G770

* Microsoft Windows 7 Home Basic OA CIS
and GE, muuenszus OEM

* Microsoft Office Professional Plus 2010
Russian Academic Open 1 License No Level,
JIMLICH3US Ne60411808, nara BBLIAYN
24.05.2012 1.

ITomenienue IS
CaMOCTOSITeTbHON pabOTHI

Kommnekt ciennanu3npoBaHHOM
Me0el, MepCOHAITBHEIC

» Microsoft Windows Professional 10,
JInniensus Ne 67001233, nmara BeIgaun
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http://www.chem.msu.su/rus/teaching/colloid-roldugin-lectures/
http://www.bgpu.ru/irbis/cgi-bin/irbis64r_14
https://www.biblio-online.ru/viewer/7579BD7A-83E4-4B19-B191-09C20E7035B2#page/1
https://www.biblio-online.ru/viewer/96B12024-CE78-4D6D-BAE5-4C7CB2575B13#page/1
http://www.urait.ru/

np. ['arapuna, 23, kopm. 1,
ayn. 205

KOMIIBIOTEPBI, UMEETCS BBIXO/ B
WHTEPHET

09.06.2016 r.

» Microsoft Office MS Office Standard 2013;
cepeepHas nunen3us MS SQL Server
JIuuensus Ne 65097676, nata BeIgauu
23.04.2015 r.

YyeOHasi ayauTopusi IS
MPOBEICHUS 3aHATHH
JIEK[IMOHHOTO THIIa

mp. I'arapuna, 23, xoprr. 5,
ayn.308

Komrmuiekt ciermann3npoBaHHOM
MeOelH; TeXHUUECKHE CPe/ICTBa:
NIEPEHOCHOU ITPOEKI[UOHHBII 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTiMenitHbIi
mpoexTop BenQ MP-512 DLP,
HoyTOyK Acer Extensa 5620Z T2390

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JIuuensus Ne 15988873, nata Beigauun
15.01.2003 r.

* Microsoft Office 2007 Russian Academic
Open No Level

JInnensusa Ne 43178981, nara Beigaun
12.12.2007 r.

YueOHas aymuTopus s
HPOBEICHUS 3aHATHIl
JEKIMOHHOTO THIIA

np. [arapuna, 23, kopm.2,
ayn. 131

KomMmmuiexT crienmann3npoBaHHOM
MeOemH; TEXHUUECKHE CPe/ICTBa:
MEPEHOCHON MPOEKIIMOHHBIN 3KpaH
DRAPER DIPLOMAT 60x60 MW
BlackCase, mynbTiMennitHbIi
npoextop QUADRA H11100,
HOyTOYK HP ProBook 4520s

* Microsoft Windows XP Professional Russian
Upgrade Academic Open No Level,
JImmensus Ne 15988873, nara BeImaun
15.01.2003 r.

» Microsoft Office 2007 Russian Academic
Open No Level

JInnensusa Ne 43178981, nara Beigaun
12.12.2007 r.

[Tomemienuss [ CaMOCTOSTENbHONW pabOThl OOYYaIOIIUXCSI OCHAIIEHBI

KOMIIBIOTEPHOI

TEXHUKOW C BO3MOYKHOCTbIO MOAKIIOYeHHs K ceTu "HHTepHer" u oOecnedeHbl OCTYIIOM B
ANEKTPOHHYIO0 HH(OPMAIIMOHHO-00pa3oBaTeNbHyto cpeny (205 kopm. 1).

[Iporpamma coctaBiena B coorBercTBuu ¢ TpedoBanusmu OC BO HHI'Y. IIpukas HHI'Y ot

13.05.2020r. Ne 275-OJ] «O BBeaeHuH B JelcTBUE OOpa30BATENBHOTO CTAaHJAApTa BBICIIETO

oOpa3oBanus — crneuuanuter no crenuanbHocTH 04.05.01 «DyHnameHTanbHas W NPUKIAAHAS

XUMMUA»

ABTOp:

I.X.H., ipodeccop kadeapsr BMC u KX

Penensenr:

I.X.H., 3aBeAYIOUNi Kadeapoit Puandeckoil XUMHUH

3asenytomuii kadeapoit BMC u KX, n.x.H.

HporpaMMa onoGpeHa Ha 3acelaHuu METOIUYECKOM KOMHCCHUU

2021 rona, mpoTokom Ne .
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O.I'. 3ambeIuIsieBa

A.B. Mapkun

C.J1. 3aiiueB

XUMHUYCCKOI'O (I)aKy.]'IBTCTa oT




