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1. EJIX OCBOEHUA JUCHUIIJINHBI

HBJIHMI/I OCBOCHMA NTUCHHUIIIMHBI «KOJIJIOI/IIIHaﬂ XUMUA» ABJIAKOTCH:

- JaTh YEeTKOe MpejCTaBiicHHE O (DyHIAMEHTAIbHBIX, TCOPETHUYCCKUX U IKCIEPUMEHTAIBHBIX OCHOBAX
KOHHOHI[HOﬁ XUMHHU, I10KA3aTh NPUMCHCHHEC 3THX OCHOB B HpaKTH‘-IeCKOﬁ ACATCIIBbHOCTH YCJIOBCKA,

- (opMHUpOBaHHE y CTYJCHTOB 3HAHUN O TUCIEPCHBIX CHCTEMaX, MOBEPXHOCTHBIX SBJICHHUSX HA rpaHHIIAX
paznena a3, GyHIaMEHTaTBHBIX OCHOBAX KOJUIOHTHOW XUMUM;
- pacKpbITHE CYTH W BO3MOXKHOCTH HCIIOJb30BaHHs JIOCTHKCHUH KOJUIOMIHO-XUMHUYCCKOH HayKd B
HAaHOTCXHOJIOTUAX U B PCHICHUH 3KOJIOTHYCCKUX HpOGHeM.

2.MECTO JUCHHUIIYIMHBI B CTPYKTYPE OIIOII BO

bnoka 1; uzydaercs B 7 cemectpe.

I[I/ICIII/IHJII/IHa «KOJ’IJ’IOI/I[[HBJI XHUMHS» OTHOCHUTCS K 00A3aTeJbHOM 4YacTH JUCHHUIIINH

[Ipemnaraemprit 11 U3yd4eHUs] KypC TOMOXKET CTYACHTaM MpUOOpPECTH 3HAHUSA TIO0

OCHOBHBIM XMMMUYECKHM IIOHATHUAM, MOHSTH CYIIHOCTb INPOTEKaHUS XMMHYECKHUX IPOLIECCOB,
OBJIAJIETh OCHOBAaMH TEPMOJWHAMHKH, TEOPUM PACTBOPOB M (Ha30BBIX DPABHOBECHUH, OCHOBAMH
XUMHMYECKON KUHETHKM M Karajiu3a, MEXaHW3Ma XUMHUYECKMX PEaKIMH, 3JIEKTPOXUMHYECKHX
IIPOLIECCOB, KOPPO3UU U METOAOB 3aIUTHI OT HEE.

Taoauua 2.1.

Cas3b qucuumunbl «Ko/uiouanas XuMus» ¢ npeamecTByOIUMH TUCHUILIHHAMYI U CPOKH HX

U3y4eHust
Kon JMcUMIIMHbL, OpeAleCTBYOINUE TUCIUIIIINHE Cemectp
JIUCITUILTAHBI «KomnongHas XuMusi»
b1.0.12 MaremaTuka 1,2
b1.0.13 dusznka 1,2
b51.0.20 Nudopmaruka 1,2
b51.0.06 Heoprannueckas xumus 2,3
b1.0.08 Ou3nyeckas XUMHS 6,7
b1.0.16 du3NYEeCKUe METO/IbI UCCIICIOBAHUS 8

Taomauma 2.2.

Css3pb AUCHHUIIJIHHBI «KO.]'I.]'IOI/IIIHaﬂ XUMHUSD> ¢ MOCTCAYIIIUMHA JTUCHUINIJIMHAMHA U CPOKH HUX

U3y4YeHUs



Kon JMCUMIUIMHBI, CHEAYIOIME 3a AUCHUIUTMHON Cemectp
JUCHUIIIINHBI «KOJ’IJIOI/II[HaSI XUMUSA»

b1.B.18 BricokOMOIEKYIISIpHBIE COCTUHEHUS 7
Bb1.0.15 XHMHUYECKHE OCHOBBI OMOJIOTMUECKUX ITPOLIECCOB 7
b1.B.05 TeopeTnueckne OCHOBBI HEOPTaHUIECKOW XUMHUH 9,10

B pe3ysabTare 0CBOCHUS TUCHUILIMHBI 00YYAIOUIUIICSH TOJIKEH:

3HaTh:
- OCHOBHBIC 3aKOHBI KOJUIOMJHOW XHMHH, a TakKXKe€ CIIOCOObI WX TMPUMEHEHUS ISl PEIICHUs
TEOPETUUYECKUX U MPUKIIATHBIX 33]1ay,;
- TIOBEPXHOCTHBIC SIBJICHMS, BKJIOYAs: TEPMOIAMHAMHUKY TOBEPXHOCTHBIX SIBJICHUH, KalWUIIPHBIC
SIBJICHUSI. TIOBEPXHOCTHBIC SIBJICHUS W MEXaHMUYECKHE CBOWMCTBA TBEPABIX TEN, aJCOpOLUs Ha
MTOBEPXHOCTH pazjiena (a3, IEKTPOITOBEPXHOCTHBIC SIBJICHHSI B UCIIEPCHBIX CHCTEMAX;
- OCHOBHBIE METO/IbI HCCIICIOBAHUS KOJIOUAHBIX (IMCIIEPCHBIX ) CHCTEM;
- YCTOMYMBOCTH JIUCIIEPCHBIX CHUCTEM: CHUICMEHTAI[MOHHAs, arperaThHBHAs YCTOWYHBOCTb,
KOAryJisiiust 30J1€H JIEKTPOIUTaAMH;
KOJUIOUJTHO-XUMHYecKHe cBoiictBa BMC,
- JIOTWKY MOCTPOEHHUS TEOPUU TIOBEPXHOCTHBIX SBJICHUM, UCXO/ISl N3 CBOMCTB JMCIIEPCHBIX CHCTEM;
- TpaBWiIa MOXKapHOM 0€30MacHOCTH U OE€30MaCHON PabOThl B XUMHUYECKOM JIAOOpaTOpuH MpH padoTe
C XUMHYECKHMU BEIIECTBAMMU.

YmMmern:
- caMOCTOATENbHO (hopMysupoBaTh 3amady (HU3MKO-XMMHUYECKOTO HCCIEIOBAHUS B XUMUYECKHX
CUCTEMAX;
- MOJIBb3YACh IMOJYYEHHbIMU 3HAHUSIMH, YMETh BBIOMPATh ONTUMAIbHBIE MYTH U METOJbl PELICHUs
ITOCTABJICHHBIX 3a/1a4;
- TNPOBOAUTH (U3MKO-XMUMHUYECKHE MCCIIEOBaHUS CUCTEM M TIPOLECCOB C HCIMOJIb30BAaHUEM
COBPEMEHHBIX METOZIOB U IPUOOPOB;
- MPOBOAUTH (PU3UKO-XUMHUYECKUE PACUETHI;
- IIOJIb30BAaThCS CIIPABOYHON JINTEPATYPOH;
- COCTaBJIATh MULIEIUIBI 30JI€H;
- QaHAJIM3UPOBATh U 00CYKAATh PE3YNbTaThl (PU3NKO-XMMUYECKUX HCCIIEI0BAaHUH;
- BECTU HAy4YHYIO JUCKYCCUIO I10 BOIIPOCaM KOJUIOMIHOW XUMHUHU.

Baapers:
- OCHOBaMH XMMUYECKOW TEPMOIMHAMUKY JIJIsl IOBEPXHOCTH paszzena ¢as;
- OCHOBHBIMM METOJaMHM HM3MEPEHHUSI NOBEPXHOCTHOIO HATSDKEHMS JKUAKOCTEH M IOBEPXHOCTHOM
SHEPruM TBEPABIX TE;
- OCHOBaMH TEPMOJMHAMMUKH Ipoliecca afcopOimu. Y paBHenue ajcopouun [ nooca,;
- OCHOBHBIMU METO/IaMH OUUCTKHU 30J1eH (I1aiu3 U ynbTpaduibTparys);
- METOZIaMH OKa3aHMsI IEPBON MOMOIIH TIPH HECYACTHBIX CIyYasX B XMMHUYECKOM JlabopaTtopuu
-[IPOIEMOHCTPUPOBATh  CBSI3b AKCHEPHUMEHTAJBHBIX OIBITOB C TEOpPUEH C UCIOIB30BaHUEM
COOTBETCTBYIOLLNX YPaBHEHUH;

3. KOMIIETEHIIMH OBYYAIOIIEI'OCA, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUA
3



Hpouecc HU3YUYCHUA JUCHUIINIMHBI HaIIpaBJICH Ha (bOpMHpOBaHI/Ie OJIEMCHTOB CJICAYIOIINX

TACIATITAHBI

komnereHiui B cootBercTBUU ¢ ®I'OC BO u OIIOII BO 1o janHOMY HanpaBji€HUIO TOATOTOBKHU:

Kon HaumeHnoBanue Nuaukarop B pe3yJabTarte ocBOCHHS
KOMTIETEHII KOMTIETeHIINH JMOCTHKEHUS AUCHHUILTUHBI 00yYaromuiicst
un KOMIETEeHIINH TOJIAKEH
Ynusepcanvnvie komnemenyuu u UHOUKAMOPHL UX OOCHUNCEHUS
YK-3 Cnoco0eH opranuzo- YK-3.1. [Monumaer | 3HaTh — Meroauku (HOPMUPOBA-
BBIBATH H PYKOBOAUTHL | 3pPeKkTUBHOCT,  WC- | HUA KOMaHM; METOABI Pa3paboTKu
padoToii KOMaHAblL, BbI- | IONB30BAHNS CTpaTe- | KOMaHIHOW cTparerudl M 3ddek-
pa6aTbiBasi KOMaH/- TUM COTPYJHUYECTBA | THBHOTO pYKOBOJCTBA KOJUIEK-
HYI0 CTPATEruIo JJIsi JUTsL JIOCTUKCHHST | THBAMHU; OCHOBHBIC TCOPHH JIU-
JMOCTHKEHHS MOCTAB- MOCTABJICHHON  II€JIK, | JIEPCTBA U CTUJIM PYKOBOJCTBA.
JICHHOW 1eJu oTIpeeTsieT CBOKO | ¥YMeTh — pa3pabaThiBaTh KOMaH]I-
POJIb B KOMaH/Ie HYI0 CTpaTeruto; (hopMyJIHUpOBaTh
YK-3.2. ITounMmaer | 3amauM  YiaeHaM KOMAHIBI A
O0COOCHHOCTH TIOBEJC- | JOCTYIKCHHS MOCTABICHHOMN IIEIH;
HUS BBIJICIICHHBIX | IPUMEHATh 3(PPEKTUBHBIC CTHIH
Tpymm  JIFOACH, C | PyKOBOJACTBAa KOMaHJIOM.
KOTOpbIMH  pabotaeT | Biagern: — yMeHHeM aHaNW3U-
/B3aMMOJICHCTBYET, poBaTh, TPOCKTUPOBATh M Opra-

YUYMUTBIBAET UX B CBOEH
NEeATeTLHOCTH (BBIOOD
KaTeropui rpymnmn
JIIOAEN OCYIIECTBIISAECT-
¢ oOpa3oBarenbHOMN
opraHm3anuell B 3aBU-
CUMOCTH OT Ieneit
MOJrOTOBKA —  TIO
BO3pPAacTHBIM  0COOEH-
HOCTSAM, TI0 STHHYEC-
KOMY WM DPETUrno3-
HOMY TpHU3HAKY, COIH-
aIbHO HE3aIIHUIICHHBIE
CIOM HaceleHHs |
T.IL.)

YK-3.3.  IIpornosu-
pyerT pe3ynbTats (Toc-
JIEJICTBUS) JIAYHBIX
OeucTBUH WU IUIAHU-
pyer moclIeaoBaTelb-
HOCTb  IIaroB IS
JIOCTIOKEHHS
3aJaHHOT'O PEe3yJIbTaTa
YK-3.4. DddextuBHO
B3aUMO/JICUCTBYET c
JIPYTUMU YJIEHAMH KO-

MaH/Jbl, B T.4. Y4aCTBYCT

HU30BBIBaTh KOMMYHHUKAIIUK B
KOMaHI€e JJId IOCTIKEHHS IIOC-
TaBJIICHHON  IICJH; METOJIaMU
OpraHU3allMi U YMPaBICHHUS KOJI-
JIEKTUBOM.
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B o0MeHe uH(OpMa-
IIHeH, 3HAHUI-MH U
OTIBITOM, W TIPE3CHTAIINU
pe3yiIbTaToOB paboThI
KOMaH bl

Oowenpogheccuonanvnvle

KomnemeHnyuu u unouxamopbt UX OOCIMUICCHUA

OIIK-1 Cnocoden anammsu- | OIIK-1.1. IlpoBogut 3HaTh: CTAaHIAPTHBIC METOIBI
poBaTh, WHTEPNPETH- | KPUTUUCCKUN aHAIN3 MOJTyYEHUs], UACHTU(PHUKALNH U
poBaTb M 00001IATH | PE3YJIBTATOB HCCIICIOBaHNsI CBOHCTB BEIIECTB U
pe3yJbTaThl JKcIe- | COOCTBEHHBIX MaTepHasoB, IIpaBmIa 00pabOTKH U
PHMEHTAIBHBIX U | SKCIIEPUMEHTAIBHBIX U | OhOPMIIEHHS PE3YIbTAaTOB pabOTHI,
pac4yeTHO-TeOpeTH- pac4yeTHo- npasuna Th
YyeCKMX PpadoT XHMMH- | TEOpETHUECKUX paboT, Biaagerb: 6a30BEIMU HaBBIKAMU
YyecKoi HanpaBJieH- | KOPPEKTHO MPO-BEJICHUST XUMHYECKOTO
HOCTH MHTEPIPETUPYET UX 9KCHIEpUMEHTa U O(HOPMIICHHS €r0

pe3yabTaTOB
YMeThb: IPOBOAUTH IPOCTHIC
XMMHYECKHE OTIBITHI TI0
npeasaraeMbIM METOANKaM
OIIK-1.2. 3HaTh: METO[IBI MOJTyYeHUs,
DopMmynupyeT  3aKIo- | WACHTH(PUKAUH UCCIIeIOBAHUS
YeHHMST W BBIBOJBI 110 | BEIIECTB (MaTEpUajoOB), CTaH/a-
pe3ynpTaTaM aHaIn3a pTHBIE 00pabOTKH PE3yIHTATOB
JUTEPaTypPHBIX JlaH- | SKCIEepHMEeHTa
HBIX, COOCTBEHHBIX
OKCIEPHUMEHTAILHEIX U | YMeTh:  MPOBOJUTH  MHOTOCTa-
pac4yeTHO-TEOPETH- JUAHBIA CUHTE3, BHIOUPATH METOJIBI
YEeCKHX pabot B | IMaTHOCTUKH BELIECTB
n30paHHO 0bIacTu MaTepuajoB, IMPOBOIUTH  CTaH-
XMMHAU WM CMEXHBIX | TapTHbIE HW3MepeHus, o0pabdaThl-
HayK BaTh PE3yJIbTAThI KCIIEPUMEHTA
Bnaners: HaBbIKAMU TIPOBE/E-HHS
OKCIICPpUMEHTA u METOJaMU
00paboTKH ero pe3yabTaToB

OIIK-2 Cnocooen mposoauth | OIIK-2.1. Pabotaer c | 3narTs: OCHOBBI TEXHUKHU
XUMHUYeCKHI XUMHAYECKUMHU 0e30MmacHOCTH B XHUMHYECKOH
IKCIIEPUMEHT ¢ | BemecTBaMH ¢ | maboparopuu
HCTOJIB30BAHHEM COOITI0ICHIEM HOPM | YMeTh: TPaBWIBGHO C TOYKU 3PEHUS
COBPEMEHHOT0 TEXHHKH O€30MaCHOCTH | TEXHUKU 0€30MacHOCTH 00paIiaThes
o0opyaoBaHus, OIIK-2.2. Hcnonas3yer | €O CTEKJISIHHON XUMHYECKOH
codJronas HOPMBI | CYIIECTBYIOIIHE U | TIOCY/ION U peaKkTHBaMu
TeXHMKH 0€e30MacHOCTH | pa3pabaTbiBaeT HOBbie | Biagerb: ocHoBamMM 0€301IacHOIO

METOJMKH TIOJy4EeHHs M | IIPOBEICHUS XMMHYECKOTO
XapaxkTepu3auuu JKCIIEpUMEHTA

BEIIECTB U MaTepuaioB

Ul pelIeHus  3ajgad

npohecCHOHANBHON

JIeSITeIIbHOCTH
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OIIK-2.3.  TlpoBoaut
WCCIICIOBAHUSI CBOWCTB
BEIIECTB M MAaTEpPHAIOB

3HaTh: OCHOBHBIE 0a3bl JaHHBIX
XUMHYECKOT0 MpPOQHIIsL, IepEUYCHb
HCTOYHUKOB HAYYHO-TEXHUYECKOU
JTUTEpPaTypbl,  HOPMATUBHBIX |
METOINYECKHX MaTEPHAIIOB

YmeTh: mooupaTh Hay4YHO-
TEXHUYECKYIO JIUTEPaTypy,
HOPMAaTUBHBIE M  METOIUYCCKHUE

c HCTOJIb30BaHHEM
COBPEMEHHOTO
HAY4YHOTO
o0opymoBaHus
Ilpogpeccuonanvuvie Komnemenyuu u UHOUKAMOPHL UX OOCHUINCCHUS
MK-2 Cnoco6en oxaspiBath | [1K-2.1. [IpoBoaut
UHG(OPMALMOHHYIO JUTEPATYpPHBIA  MOUCK
NOAJEPKKY Mo  TeMe, 3aJaHHOU
CHeUaTNCcTaM, CHenuanucToM  Oonee
0CYLIeCTBJISIOLIUM BBICOKOH
HAY4HO- KBaJIu(pUKaILuu, c
ucciae10BaTeIbCKne WCTIOJIb30BaHHEM
pa6oThI OTKPBITBIX HMCTOYHHUKOB
nHpOpMaITUH

XUMHYECKOTO MPOoduIIs

MK-2.2. Cocrasnser
KpaTKkue O0030pel IO

TEME Hay4HO-
HCCIEIOBATEIHLCKOM
paboThI

Marepuansl M0 HH(POPMALMOHHON
0e3onacHoCTH, pa3pabaThiBaTh
IJIAaHBl ¥ IPOrpaMMBbl IIPOBEICHUA
Hay4YHBIX HCCIIeI0BaHUI u
TEXHHYECKUX  pa3paboToK  Juis
PeIICHUA pa3IMYHbIX 3a1a4

Baagern: HaBBIKAMH
IKCIIEPUMEHTAIBHOMN OLIEHKHU
3aIIAIIEHHOCTH 00BEKTOB

uHQOpMaTH3alUK, TIO 3aJaHHBIM
METOJIMKaM TEXHOJOTHH 00paOOTKH
Pe3yIbTaTOB, OLEHKU MOIPEIIHOCTH
U JIOCTOBEPHOCTH  pPE3yJIbTaTOB
HA3MEPEHUIM

4. OB bEM JINUCIHIUIIUHBI U BUJbI YYEBHOM PABOThHI

Taoauna 4.1.

O0bem IMCUMIJIMHBI M BUABI Y4e0HOI padoThl

Buj yueGHoii padoThl Bcero yacos 7 cemecTp
OO01ast TpyA0E€MKOCTh TUCIUTUTMHBI 180 180
AyIHUTOpPHBIE 3aHATHUSA 80 80
Jlexmun 32 32
JlaGopaTopHble 3aHATHS 48 48
CamocrosrenbHas padota ctyaeHtoB (CPC) 73 73
KonTpons 27 27




5. COAEPKAHUE JUCIUIIJIMHDBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA .
AKAJEMHUYECKHUX HJIM ACTPOHOMMNYEKHUX YACOB 1 BUJIOB YYEBHbBIX 3AHATHUU

5.1. CTpykTypa u coaepkaHue QU CHUIITAHBI

Taoauna 5.1.

OO61ast Tpy10€MKOCTb JUCHUILIMHBI COCTABIISIET 5 3a4eTHBIX eAuHull, 180 4dacos.

/11 Bupl yueGHO# paboThI ®dopmMa KOHTPOJIS
yCIIEBaEMOCTH,
Paznen nucuuniauHbl Jlexuun | Jlabop | Camoct (opma npomexy-
.pabd. paG. | TOUHOIO
= KOHTPOJISI u
3 aTTecTaluu
=
S
1. [IpeameT, OCHOBHBIC 3aJaud W COJEpKaHHE | [ 2 2 4 ompoc
Kypca. Posb KOJUIOMHOM XAMUH.
Krnaccudukanus KOITOUIHBIX CUCTEM. Xapak-
TEPUCTUKA KOJUIOMIHBIX CHCTEM.
2. OnTuueckue CBOMCTBA. Paccesnue u| 7 4 4 4 KomnoxBuymNel
MOJIApU3aUs CBeTa. [Tornomenue
cBera.OKpacka KOJUIOMAHBIX cucteM.Dddexr
@apanes-Tungans.J[BoitHoe — nydenpenomiie-
HUE.
3. MonexkynsapHO-KHHETUYECKHE cBoiicTBa. | 7 4 4 4 Konnoksuym Ne2
BpoynoBckoe asmxenue.Teopus DiHIITEHHA-
CmonyxoBckoro.Jlugdysus u ocMoc.
4, CenqumenTaius u CeIMMEHTAIIMOHHOE | 7 2 2 4 KommoxBuym Ne3
paBHoBecHe. CelMMEHTAIIMOHHBIN aHaJIN3.
S. DONeKTpUYecKne M DJIEKTPOKUHETHYecKue | 7/ 4 4 4 Konnoxksuym Ned
CBOHCTBa. DnekTpodape3 U 3JIEKTPOOCMOC.
[loreHnan ceaUMMEHTAllMM W TPOTEKaHUsI.
DEeKTPOKEHETHYECKUI OTeHIIHA.
6. CtpoeHue JBOMHOTO JJIKTPUYECKOTO CiosA. | [ 2 4 4 TecToBbIE
CTtpoeHne KOJJIOUIHBIX YaCTHIL. 3a/laHus
7. MeToapl TONydeHUsT KOJUIMAHBIX pPacTBOPOB. | [ 2 4 4 Komnoksrym Ne5
HucneprupoBanue. Konnencanus. Ilentuzamms.
8. ArperatuBHas 154 ceqUMEHTAllMOHHasg | 8 2 4 4 Kommoxsuym Ne6
ycTOMYMBOCTH. PackinHuBatoiee 1aBjieHue Mo
Hepsruny.@akTop arperaTuBHOW yCTOMYMBOC-
TH
9. Koarynsamust moj aeiicTBUEM 3JIEKTPOJIMTOB. | 8 2 4 4 TectoBbie
ITopor koaryssauuu. Kputrndyecknii noTeHIHAI. 3aJTaHUs
10. | SiBneHue cuHeprusma M aHroraHusma.fIBinexue | 8 2 4 4 Komnoksuym Ne7
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npuBbikanus [lepezapsiaka 3o0ieil.

11. | PactBopst BMC. OOmas xapakrepucTtuka. | 8 2 4 4 KomnokBuym Ne§
Tepmoaunamuueckas ycroiunocts PBMC.
12. | benxwu. N3030eKTpHUecKoe coctosiHue. | 8 2 4 4 Komnoksuym Ne9

JInotpomnHeie psAasl. Bs3KoCTh  KOJUIOMAHBIX
pacTBOpoB. MeToabl  ONPENENIEHUsT MacChl

MIOJINMEPOB.

13. | Ctymau  (remu). Omynbcuu.  Aspozonu. | 8 2 4 3 Komnoksuym
Knaccudukanus, crpoeHue,  TMOIYYCHHE W NelO
METO/IBI.

Hroro: 32 48 51
5.2. Copepxanme qucunnanubl «KossionaHass Xumus»
BBenenue

OcHOBHbIE OHATHUS KOJUTOMIHOM XUMUH, OOBEKTHI U 11eTH u3yueHus. KomouiHbpie 4acTUIIbI U KOJUIOUIHbBIE
cuctembl. KommongHoe (aucnepcHoe) coctosiHue BemiecTBa. KomnuecTBeHHOE OnpeiesieHne TUCTIEPCHOCTH:
JIUCTIEPCHOCTh W YIelbHas MOBEPXHOCTh, KPHUBH3HA IOBEPXHOCTH YACTHI[ AucnepcHoil ¢aspl. Pomb
MOBEPXHOCTHBIX SIBJICHMM B MPOIECCaX, MNPOTEKAIOUIMX B JUCIEPCHBIX CHUCTEMax. Pa3nuyHble TUIIBI
KJIacCU(UKALIUU TUCIIEPCHBIX CHCTEM: MO arperaTHOMY COCTOSIHUIO AMCIEPCHOU (a3bl U TUCHEPCUOHHOU
CpelIbl, IO pa3MepaM YacTHII, [0 KOHIIEHTPAIH! U T.1. JInopmibHbIe 1 TM0()OOHBIE TUCTICPCHBIC

cucTeMbl. B3anMOCBS3b KOJJIOMIHON XHMHUU C JIPYTUMH XUMHYECKUMHU JUCHUIUTMHAMHU, C (UBHKOM,
Omosorueii, reojgorueit, MequuHONW. OCHOBHBIC 3TaIbl PA3BUTHS KOJUIOMIHON XUMUHU.

1. OcHOBHBIE IOHATHS KOJIJIONAHON XMMHH AUCHEPCHBIX CUCTEM

OcHOBHBIE 3a7a4¥ KOJJIOMJIHOW XMMHU, 3HAYCHUE KOJUIOMIAHOW XUMHUHU IS TO3HAHUS OMOJOTHYECKHUX
nporeccoB. OCHOBHBIE OCOOEHHOCTH KOJUIOMITHOTO COCTOSIHHMSI MaTEpUUH, KIIacCU(UKAIUS KOJJIOUTHBIX
CUCTEM, MOHATHE O aucIiepcHOCTH. [lonmydeHne KOJUTOMAHBIX CHCTEM: KOHJICHCALMsI U JAUCIEPTUpPOBAHUE,
XUMHUYECKHEe CrIocoObl onyueHusi. OUncTKa AUCTIEPCHBIX CUCTEM,

JMan3, AMEKTPONAIN3, YIbTpaduibTpalus.
2. MosekyJISIpHO-KHHETHYECKUE H ONTHYECKHEe CBOHCTBA KOJJIOUIHBIX CHCTEM

BbpoyHoBckoe nBuxenue, nudysus, pacrpeeneHne KOJUIOMIHBIX YaCTHIl B TPaBUTALIMOHHOM II0JIE,
cenuMeHTanus. OcMoTHYECKHE CBOIMCTBA. 3aKOHOMEPHOCTH CBETOPACCESIHUS U CBETOMOIVIONICHHUS, SBJICHUE
Tunpana. OnTuueckue METOJbl M3Y4YEHHs AUCHEPCHBIX CUCTEM, YJIBTPAMUKPOCKOIUS, He(eloMeTpHs,
TypOOoIUMeTpHsL.

3. HOBerHOCTHLIe SAABJICHUA B TUCIIEPCHBIX CHCTEMAX

N30bITOYHAasT TOBEPXHOCTHAsE JHEPTHUs M MOBEPXHOCTHOE HATSHKEHHME Ha TpaHule pasnaena ¢as,
ypaBHenne [u66ca. Buapl copOuuu. AmcopOnus © CBSI3b €€ C IOBEPXHOCTHBIM HATSIKCHHEM,
MOBEPXHOCTHO-aKTHBHBIE BeliecTBa. AncopOiusi w3 ra3oBoil (as3el, m3orepma JleHrmiopa, cTpoeHue
aZICOPOITMOHHOTO CJIOSI Ha TPaHMIE PACTBOp- ra3. AJCOpOIus W3 pacTBOPOB, OOMEHHas ajcopOIus,
n3buparenpHas aacopOIus, cMaunBanue, Gruotamnus. Y pasHenne OpeitHanmxa, 001acT ero IpuMeHEHHsI.
4. JnekTpUUECKHUE CBOICTBA TUCIEPCHBIX CHCTEM

DIEKTPOKHMHETHYECKHUE SBICHUSA, AIEKTpodope3, daekTpoocMoc. CTpoeHHEe ABOMHOTO JIEKTPUUECKOTO
cnosi, teopust I'enbmromeua, ['yu—Hanmena, Iltepna. IloHATHE 3IEKTPOKMHETHYECKOTO ITOTEHLIHMAIIA.
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CtpoeHne MULIEIIIBI.
5. YeToHYHMBOCTE KOJJIOMIHBIX CHCTEM

ArperatuBHas W CEIUMEHTAIIMOHHAS YCTOHYMBOCTh. DAaKTOPBI CTAOWIM3AIMHA TUCHEPCHBIX CHCTEM.
Koarymsauus xomnmonansix cucteM. DakTopbl, BBI3BIBAIOIINE KOAryJSALMIO, KOATyJISUUs 3JIEKTPOJIUTAMH.
Teopun koarynsiuu: ajcopOIMoHHas 1 dekrpoctarndeckas. Teopus b.B. [lepsiruna.

6. MukporereporeHHble CHCTEMbI

OMynbCHH, KiIaccu(puKanms, METOAbl MONy4YeHus, ctabunnsanus, oopamiennue (a3 B aMynbeusix. [1eHsl,
METOJbl  NOJIY4YEHHs, YCTOMYMBOCTb. (DU3UKO-XMMUYECKHE OCHOBBI  IIEHOTAlIEHUs. AdpO30IH,
KJaccu(uKanus, METOIbI OTYUYeHUsI. METOIbI OUUCTKH OT a3p030Jieii. DIEKTPOPHUIBTPHL.

7. TepMoaMHAMHKA OBEPXHOCTHBIX SIBJICHU I

[ToBepxHoCTh paznena da3. CBoOO HAS MOBEPXHOCTHAS YHEprus. [loBepXHOCTHOE HATSHKEHUE, CUIIOBAs
U DHEPreTHYEeCKasi TPAKTOBKH. MeToa M30BITOUYHBIX TEPMOAMHAMUYCCKUX (DYHKIUIT MOBEPXHOCTHOTO CJIOS
(I'u66c¢). [MoHsATHE O TMOBEPXHOCTH pa3pbiBa W pazjeisionieii moBepxHoctu. OO0OMEHHOE ypaBHEHUE
MIEPBOTO ¥ BTOPOT'O 3aKOHOB TEPMOJUHAMUKH ISl TIOBEPXHOCTH pazzena ¢as. M3MeHeHne moBepXHOCTHOTO
HATSDKEHUS JKUAKOCTH Ha TPaHHIIE ¢ COOCTBEHHBIM MAapOM B 3aBUCHMOCTH OT TEMIIEPATypbl, KpUTHUECKas
temneparypa 1o MenaeneeBy. CBsi3b CBOOOJHOW TMOBEPXHOCTHOW JHEPTUU C TEILIOTOM CyOJIMMAIUH
(mpaBmio Credana), MOIyJIEeM yIpYroCTH, HACAIbHON MPOYHOCTHIO U APYTUMH CBOMCTBaMH BEIECTBA.
[ToBepXxHOCTh pazienia MEXIy JABYMS KOHICHCHpPOBaHHBIMU (pa3amu. [IpaBuio AHTOHOBa, YCIIOBHS €ro
IPUMEHECHHUS.

8. Kanuyuisipable siBjieHUus

Kanunnspuoe nasienue. 3akon Jlamaca. 3aBHCHUMOCTh JaBleHUS Mapa OT KPUBU3HBI MOBEPXHOCTHU
xugakoctu. 3akoH Tomcona. Kanwisipuas xonzaeHcamusi. M3orepmuueckass meperoHka BeHIECTBA.
CwmaunBanue. KpaeBoii yron. 3akon FOHra (cunoBoil U sHepreTHueckuil BbIBOJIbI). COOTHOILIEHUE MEXKIY
Huu. KanmwuisspHoe NOMHSATHE XUIKOCTH, ypaBHeHHe JKiopeHa, KanmwuispHas IOCTOSHHAS JKUJIKOCTH.
N3buparensHoe cMauMBaHME KaK METOJ XapaKTEPUCTUKH MOBEPXHOCTEH TBEPABIX Tel (MHO(GUIBHBIX U
nno¢poo6ubix). IlomHoe cMaumBaHue (TepMoaAMHAMHUYECKOEe YyciioBue). OCHOBHBIE METOIBI H3MEpPEHUS
MMOBEPXHOCTHOI'O HATSKEHUS KUJIKOCTEN U TOBEPXHOCTHOM SHEPTUU TBEPABIX TEll.

9. HOBerHOCTHbIe fIBJIEHMSI 1 MeXaHHYeCKHEe CBOMCTBA TBEPABIX TEJI

Pa3pymienue u u3MenbueHHe (IUCIEPrUpOBaHUE) TBEPABIX Teld Kak (U3MKO-XMMHMUYECKHI mpolecc
oOpa3oBaHMs HOBOM MOBEpXHOCTH. DPdekT Pebunnepa: u3sMeHeHHe MPOYHOCTHU U MJIACTUYHOCTH KaK CJIe-
CTBHE CHHXEHHs IOBEPXHOCTHON »Hepruu TBepAbIXx Tel. OcCHOBHBIE (opMbl MposiBaeHus 3¢ddekra:
macTuuIrpoBaHue, BO3HHUKHOBEHUE XPYIKOCTH, CaMOIPOU3BOJILHOE JHCTIEPTUPOBaHMUE.
TepmoauHaMuueckue yciaoBus mposiBiaeHus s¢¢exra PeOunnepa. Bausaue xuMudeckoil mpupoabl TBEPIbIX
Tel U KHUJAKOCTEH Ha BO3MOXXHOCThH €ro mnpossieHus. IIpossnenue spdexra Pebunaepa B npupogHbIx U
TEXHOJIOTUYECKHUX MPOLECCaX.

10. AxcopOuus Ha MOBEPXHOCTH pa3aea a3

AncopOuus Kak caMOIPOM3BOJIBHOE KOHLEHTPUPOBAaHME Ha IOBEPXHOCTH paszzena (a3 BElIECTB,
CHIDKAIOIUX Mex(da3Hoe HaTspkeHHe. [IoBEpXHOCTHO-aKTHBHBIE W WHAKTUBHBIE BELIECTBA (IIPUMEPHI).
OTHOCHUTENBHOCTh MOHATHUS «ITOBEPXHOCTHASI aKTUBHOCTH» (3aBUCHUMOCTH OT MPUPOJIbl KOHTAKTH -
pyrouux ¢a3). TepmoauHamMuka mpoiiecca ajgcopounu. Ypasaenue agcopouun ['nboca.

Opranuueckre noBepxHocTHo-akTuBHbIE BemiecTBa (IIAB). Knaccupukauus ITAB mo monekynspHoMmy
CTPOEHHUIO (aHMOHO- U KAaTMOHOAKTHUBHbIE, HEHMOHOTCHHbIE, aM(OIUTHBIE); obmacTu npumeneHus ITAB.
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Bricokomonexynspubie [TAB (mpumepsl, oTiauuns oT Hu3koMosekyasapHbix [TAB). Knaccuduxamus 11AB
M0 MEXaHU3MY HX JIEHCTBUS (CMAYMBATEIH, UCIIEPTaTOPhI, CTAOMIN3aTOPHI, MOKOIIHE cpeAcTBa). [loHsaTue
o ruapodribHO-unodmibHOM 6anance (I'JIB) monekyn ITAB.

3aBUCUMOCTh IIOBEPXHOCTHOTO HaTsDKeHHA OT KoHueHTpauuu IIAB.VpaBnenue Illumikockoro.
[loBepxHOCTHAsE aKTUBHOCTb, €€ HU3MEHeHue B romonorumdeckux psgax IIAB. Tepmoamnamunueckoe
obocuoBanue npaBmia Tpayde—/{rokn0. MeToabl OLIEHKH MOBEPXHOCTHON aKTHBHOCTH OPTaHUYECKUX

ITAB. Pa6ora anmcopOumu. [[uHaMUYECKHil XapakTep aJcOpOIMOHHOTO PAaBHOBECHS Ha IOBEPXHOCTH
pasnena pactBop [TAB-ra3. Ypasaenne Jlenrmropa, ero cBsizb ¢ ypaBHeHussMu ['u006ca, IllumkoBckoro u
®pymkuna. CtpoeHre MoHOCI0eB pacTBOpuMbIX [TAB. /[BymepHOE coCTOsIHME BENIECTBA B IOBEPXHOCTHOM
CJI0€, OPUEHTALUsI MOJIEKYJI B Pa3peXKEHHBIX W HACBHIIMICHHBIX CIIOSX. YPABHEHHE COCTOSIHUSI MOHOCIOS
ITAB. Pacuer pa3mepoB monekyn [TAB. TloBepxHocTHbIe MiIeHKH HepacTBOpuMbIX [TAB; moBepxHOCTHOE
NaBJI€HUE, METOJbl ero wusMepeHus. M3orepMbl AByxMepHOro maaBieHUs. OCHOBHBIE THIIBI ILJICHOK:
ra3zoo0pasHble, )KUIKOPACTAHYTHIC, KHUAKHE U TBEp/ble. Y CIOBUS Mepexo/ia MIEHKHU OT OJHOTO COCTOSIHUS K
apyromy. Ancop6rusi [TAB u3 pacTBOpoB Ha MOBEpXHOCTH TBepAbIX Ten. [IpaBuio ypaBHUBaHHA
noysipHocteld Pebunpepa. Moaudunupyromue cBoiictBa [IAB: ruapodummsanus u runpodobuzarus
TBEPAOH MOBEPXHOCTHU. YTIPaBJICHHE CMAYMBAHUEM B IIpolieccax (roramuu.

11. DJIeKTPONOBEPXHOCTHBIE SIBJIEHUS B JUCIEPCHBIX CHCTEMAaX

JBoitnoit snextpuueckuit cinort  ([ID3C). Ilpuumnel oOpazoBanus JIO9C. Tepmoaunammueckoe
paBHOBECHE MTOBEPXHOCTH pa3zzena a3 ¢ yueToM djeKTpuueckoit sneprun. Moaenu crpoenus J[9C (teopun
l'enbmronsia, ['yn-Yenmena, Illtepna). M3meHeHue mnoTeHIMana B 3aBHCHMOCTH OT PACCTOSHHUS OT
MOBEPXHOCTHU ISl CHJIBHO U ¢1a00 3apsiKEHHBIX MOBEPXHOCTEH; BIMSHUE KOHIIEHTPAIMHU U 3apsia MOHOB
AJIEKTPOJIHUTA. DJICKTPOKHMHETUYECKUE SIBICHUS: AJIEKTpo(dope3, 3IEKTPOOCMOC, MOTCHIUANBI TCUCHHS H
ocenanus; Teopus ['enbmronbra—CMONTYXOBCKOTO.  DJIEKTPOKMHETHMYECKMI  NOTEHLMAN; TpaHHIa
CKOJIbJKEHUSI. MeTo/bl OlpesieeHHsl 3JEKTPOKMHETUYECKOro noTeHnuana. CTpoeHue MULIEIUIbl  IPUPOAIbI
ANEKTPOJIUTA HA BEJIMYMHY M 3HAK 3apsia KOJUTOUIHBIX yacTuil. OCHOBBI HOHHOTO oOMeHa. JInoTpomHbie
psapl. M3091€KTpU4EeCcKOe COCTOSHUE B AUCIEPCHBIX CUCTEMAxX; METOJbI ONPEIEICHUS N30 IEKTPUIECKOU
ToukU. [IpakTHueckue npuaoKeHus JIEKTPOKMHETUUECKUX SIBICHUII.

12. JIuododHbIE cUCTEMBI

JlucniepraliliOHHBIE METO/BI MOJYyYEHUS JUCTIEPCHBIX CUCTEM (30JI€H, SMYIBCUH, TIE€H, a’dpo30Jiei).
Ponme IIAB B mpomeccax modydeHUs OHUCIEPCHBIX cucTeM. CBs3p pabOThl JAUCTIEPTUPOBAHUS C
MOBEPXHOCTHOM 3Heprueil TBepasix Ten. Mcnonb3oBanue s¢dexra Pebunnepa st yMeHbIIEHUs pabOThI
nuc-
neprupoBanud. llponeccsl nucneprupoBaHus B mpupoje U TexHuke. KoHIaeHcallMOHHBIE CHOCOObI
NOJTy4eHUsl JucrepcHbIXx cucteM. OOpa3oBaHue 30J€i B Ipoleccax XMMHUYECKHUX peakiuil. OCHOBHbIE
METOJIbl OYUCTKM 30Jeil (nuanu3 u ynbrpaduibrpanus). KommounHo-xumudeckue cpoiictBa BMC.
VYHUBEPCATBHOCTh MOJIEKYJISIPHO-KHHETUYECKMX CBOMCTB PacTBOPOB M JUCHEPCHBIX cucTeM. Teopus
OpOYHOBCKOTO JABW)XEHHA 10 OWHITeHHYy—CMoiyxoBckoMy. Jluddy3ns B KOIJIOUIHBIX CHUCTEMaXx.
VYpaBHenue OifHmTelHa. OcMOTHYECKHE SBICHHMS B KOJUIOMJIHBIX CHCTEMax, UX POJib B OMOJOTHYECKUX
npoueccax. PaccesHue u momspuszanus cBeTa B KOJUIOMJIHBIX cucTeMmax. 3akoH Penes m ycimoBust ero
npuMeHuMMocTH. MHnukarpucel cBeropaccesHus. HepeneeBckoe paccesHue. Ilornomenue cBera
HENpPOBOASIIMMU U TpOoBOAAIIMMEU yacTullaMu. [Ipumenenue 3akona JlamGepra—bepa k MyTHBIM cpenam.
Oxpacka KOJJIOMAHBIX CHCTEM, OKpallleHHble KOJUIOMJBl B Tpupoie U TexHuke. Hedenomerpus u
TypOuauMeTpus. YIbTpaMHKpocKonus. IIprMeHeHue »JIIEKTPOHHONH MHUKPOCKOIHUU K HCCIIEI0BaHUIO
KOJUIOMJIHBIX CUCTEM. METO/Ibl ONIPEENIEHNs] KOHLEHTPALlUU U Pa3MEpPOB YaCTHI] 30JI€H.

13. CenMeHTALIMOHHAS YCTOHYHBOCTD
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CenumenrtanuonHo-auddy3nonnoe pasHoBecue. Meton Ileppena ompeneneHust 4ucia ABOTaipo.
CeauMeHTaIMOHHBIN aHANM3 MOJIMIUCTIEPCHBIX cucTeM. KoHcranTa ceaumentanuu. uddepenunanbaas
KpUBas pacHpelelieHuss 4acTUIl [0 pa3MepaM; HHTerpajibHas KpuBas, MOCTPOCHHE WX W3 JAHHBIX I10
KUHETHKE HAaKOIUIEHUs ocajka. [I[pumMenenue ynbTpaueHTpuyr Uisi U3MEPEHUS MacChl YIIbT-
paauCIIepCHBIX YacTHIl U Makpomodekyn (Jymanckuii, CBenbepr).

14. ArperaTuBHasi yCTOHYMBOCTh

Teopus ycroiumBocTu nau0opoOHBIX 307ei (Teopust JIDO). TepmoamHaMuKa TOHKHX IIJICHOK.
PacknunuBatoniee nasienue mo Jlepsaruny. MosekyssipHas COCTaBIISIONIAS PACKIMHUBAIOIIETO JaBJICHUS.
Y4er MOJIEKYJISIpHOI NPUPOJbl KOHTAKTUPYIOUIMX (a3 A7 TOHKHUX IUIGHOK M CEpUUYECKUX YaCTHII.
DNeKTpocTaTHYeCKasi ~ COCTaBISIOMIAs — PACKIMHHUBAIONIIETO  JIABJCHUSA.  3aBUCHMOCTh  SHEPIUHU
B3aMMOJICHCTBUS YacTUI AMCIEPCHOU (a3bl OT paccTOsiHUS MeXAy HUMU. CTPyKTYpHO-MEXaHMYECKUN
Oapwep (Teopusi Pebunaepa). Peonoruueckue cBoiictBa aacopOunoHHbIX cioeB [IAB — crabunmzaTtopoB
KOJUIOMI0B. 3alIUTHBIE KOJIJIOU/IBL.

15. Koaryasiums 30.1eii 31eKTPOJIUTAMU

[Topor koarynsiuuu; 3aBUCUMOCTb KPUTHYECKON KOHILIEHTpAalMU 3JIEKTPOJIUTA OT pa3sMepa U 3apsaa
Koarynupymoiero nona (npaswio lyneue—I"apan). AHTaroHU3M ¥ CHHEPTU3M B JCWCTBUU AJIEKTPOIUTOB
Ha Tpoiiecc koaryisiuu. Koarymsius cuiabHO U ¢1a0o 3apsKeHHBIX 30J1€H (KOHIIEHTPAlMOHHAS U
HelTpanu3anuonHas koaryssimus). O6ocnoBanue npasuia Llynsue—I"apau B reopun 1JIDO.

OoKyIAMA, TeTePOKOATyYIIus, anaryaanus (onpeneneHus, npuMepsl). Kuneruka koarynsauuu. Teopus
obicTpoil koarymsaiuu (CMomyxoBckuii). OCHOBHBIE TIOJIOKEHUSI TeOpUH MeaneHHou koaryssinuu (Dykce).
OOpaTtumocTh mpoliecca koarysuu. [lentuzamnms.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'N

B cootBeTcTBHU ¢ paboyei mporpaMMoi U TEMAaTUYECKUM IUIAHOM M3YYEHHUE JAUCIUILIMHBI TPOXOIUT
B BHJE ayJUTOPHOM M CaMOCTOSTENbHOW pabOThl CTYACHTOB. Y4eOHBIH TMpolecc B ayAUTOPUH
ocyl1ecTBisieTcs B (hopMe JEKUNOHHBIX U JTJAO0OpaTOpHbIX 3aHATHI. [IpeaycMoTpeHbl JeKINN-BU3yaIn3aluu
C MNpoOJEMHBIM H3JIO)KEHHEM OCHOBHBIX TEM Kypca, KOTOpble BXOJAT B pabouyio Mporpammy
(mpencrasnensl B Tabnuie «CoaeprkaHue AUCHUILUIUHBY). PekoMeHyemble 00pa3oBaTeabHbIE TEXHOIOTHHU:
PEUTHHIOBas TEXHOJIOTHUS, TEXHOJOIMsS HHTErpaTMBHOIO, MPOOJIEMHOr0, MHHOBALIMOHHOTO, JINYHOCTHO-

OPHUCHTHPOBAHHOTO, I[I/Id)d)GDGHHI/IDOBaHHOFO, HHIUWBHUIYAJIbHOTO, pa3sBUBaArOUICTO O6y‘IeHI/I$I u

ryMaHUCTHYECKOro oOpa3zoBaHus. llpenycMarpuBaeTcsi YTeHHME 4YacTH JIEKIMH C HCIOJb30BaHUEM

MYJIBTUMEAUMHBIX CPEICTB 00yUEHUS.

7. MIEPEYEHb YYEBHO-METOJUYECKOI'O OBECIEYEHUS J1JIsI CAMOCTOSTEJBHON
PABOTbBI OBYYAIOIIUXCA ITO JUCHUIIJIMHE (MOAYJIIO)

7.1. IlepeueHb-y4eOHO-METOAMUECKOTO OOeCTIeYeHUs TSl O0yUAOIIUXCS IO TUCIUTUIMHE:
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1. benmuk B.B. ®usnueckas u xomwongdas xumus/B.B. benmuk, K.1. Kuenckas. — M.: Akagemus, 2005.

—288c.

2. 'enbpman M.H. Kommonanast xumus/M.U. I'ensman, O.B. Kosanesckas, B.I1. FOctparos. —

Cu6.:JIans, 2005. — 336¢.
3. 3umon A.Jl. Komnonanas xumus/A.Jl. 3umon. — M.: AT'AP, 2005. - 320c.

7.2. Ykazanus JIs 06y11a}oumxcs; 110 OCBOCHHIO AU CHUITJIMHBI

Taoauna 7.1.

Conep:xaHue caMOCTOATEIbHOH PadoThI 00yYAKOIIUXCS
\Homep Tembi/6onpocol, 6bIHOCUMBIE HA CAMOCHOAMENbHOE Kon-60 Dopmbl
pazoena usyuenue uacoe pabombot
(memol)

1. |MoBepxmocrrbie  sBieHMs B aucrepcHBIX 10 cobecenoBanue,
CHUCTEMAX TECTOBBII
[ToBepxHOcTHO-akTHBHBIE  BemecTtBa  (ITAB). KOHTpPOJIb
Ctnoenue [TAB
YpaBHEeHUE I'u60ca. [ToBepxHOCTHAs 10 cobecenoBaHue,

2.  |[aKTHBHOCT. TECTOBBII

KOHTPOJIb

3 30TepMa MOBEPXHOCTHOTO HATSYKEHUSI. 10 CobecenoBanre,
" |OmpeneneHre TOBEPXHOCTHOTO HATSHKEHHUS IO TECTOBBIH
metony PeGunnepa. KOHTPOJIb

4. |Vpasuenue Jlenrmiopa u ®peitnmxa. 10 Cobecenosanue,
3oTepma aacopOunu. CTpykTypooOpa3oBaHHeE. TECTOBBIH

KOHTPOJIb

Peonornyeckue U CTpyKTYpHO-MEXAHUYECKUE CBOMCTBA 6 cobeceoBaHme,
3. NUCIIEPCHBIX CUCTEM. TECTOBBII
KOHTPOJIb

6.  (CtpykTypHO-MeXaHHUeCKME CBOICTBA HE(PTIAHBIX 5 cobeceoBaHme,
UCIIEPCHBIX CUCTEM TECTOBBII

KOHTPOJIb

8. OHEHOYHBIE CPEACTBA JUIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU "

IMPOMEXYTOYHOM ATTECTAIIIA

Ilpumepnuie onpocel 011 codecedosanus

Bapuanm 1
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1. JIBOITHOM 3JIEKTPUUYECKUNA CIION M SJIEKTPOKUHETUYECKHE SBICHUS. [I0BepXHOCTHAS SHEPTHS U 3apsia
noBepxHocTu. Ctpoenue JI9C. YpaBuenue HepHcra.
2. Mepa nucnepcHOCTH. [ eTepOoreHHOCTh KOJIOUIHBIX CHCTEM.
3. 30IIb HOMMCTOrO cepedpa MONydeH B pesylbTare MOCTeneHHoro goGasnenus k 20cm® 0,01H pactBopa
woxucroro Kamust Scm® 0,2%-HOTO pacTBOpa asoTHOKHCIOro cepeGpa. Hammcath (opMyity MHLEIIBD
MOJIYUYMBLICTOCA 30JId W OINPCACIUTb HAIIPABJICHUC [IBUKCHHA YaCTHILl C€ro B JJICKTPHUYCCKOM IIO0JIC.
[Tn1oTHOCTH pacTBOpa a30THOKKCIIOTO cepedpa MPUHSTH PABHOK CIMHUIIE.
4. Kakoit o6bem 0,005 H pacTBOpa a30THOKHCIOro cepebpa Hano mpubasutb k 20cM® 0,015H pactBopa
MOJIUCTOTO KaJiusi, YTOOBI TOJYYHThH IOJIOKUTEIBHBIA 307 MOAUCTOrO cepebpa? Hamumcate dopmyry
MHUILICILIBI.

Bapuanm 2

1. [Ipenmer komtougHONW XUMUU. OCHOBHBIE CBOMCTBA KOJUIOMIHBIX pacTBOpPOB. IIoHATHE O KOJIOUIHBIX
cucTeMax.
2. JlBoitHo#i  snektpuyeckuid  cioil.  Teopus  IltepHa.  DIEKTPOKMHETHMYECKHH  MOTEHIIHMAJ.
N3o03nexkTpruyeckas ToUKa.
3. 3071 TUpATa OKUCH JKeJie3a MOJYUUIIH B pe3ybTaTe 100aBneHus K 85 cM® KHISIIEH AMCTHILINPOBAHHOM
BOZBI 15 cM® 2% -HOro pacTBOpa XJIOPHCTOTo Kenesa. IIpy 9TOM XJIOpHOE XKeIe30 YaCTHIHO TOXBEPIIOCH
TUAPOIIU3Y
FeCl; + 3H,0 = FE(OH)3 + 3HCI
Hamucars dopmyny mumesisl 30as1 Fe(OH); yuutbiBas, 4to mpu oOpa30BaHMM YaCTHI[ THApATa
OKHCH KeNie3a B PacTBOPE MPUCYTCTBOBAIN ciexytomue nous: FeO*, HY, CI',

4. CBexeoCaXJICHHbIN 0CalOK THAPOOKHCH allOMHHHs 00pabaThIBaeTCsd HE3HAUUTEIHHBIM KOJIUYECTBOM
COJISTHOM KHCIJIOTBI, HEJOCTAaTOYHBIM JJIsl TIOJHOTO pacTBOpeHHs ocanka. [Ipu sTom oOpasyercst 3016
Al(OH);. Hartucats ¢GopMysTy MHUIIEUIBI THAPOOKCHIA aTFOMHUHUS, €CIM M3BECTHO, YTO B AJICKTPUUECKOM
T0JIC YaCTHUIIBI THAPATA OKHCH ATFOMUHUS MIEPEMENIAIOTCS K KaTOTy.

Bapuanm 3
1. MonekynsipHO-KMHETUYECKHE CBOWCTBA KOJUIOMIHBIX CUCTeM. bpoyHoBckoe nBuxkeHue. CpeqHuii cBUT
YaCTHII.
2. Xapaktepuctuka aucnepcHoil (as3pl. UncnenHas, oObeMHass U MaccoBas KOHIEHTpaIUs IUCIEPCHOM
¢ba3sbl.
3. 307b cepbl OBLT MOTYYEH MyTEM J00aBICHUS 5 MII pacTBOpa CEPhI B CIIUPTE K 10em® TUCTHITMPOBAHHON
BoJbI. KakuM MeTO10M MOJTydeH TaHHBIN 307167 UeM 00BSICHSIETCS, YTO B MPOXOIAIIEM CBETE 30J1b 00J1aaeT
KpacHOBATO-OPaHKEBBIM OTTEHKOM, & B OTPAXKEHHOM —T0JIyObIM?
4. OObscaute, mouyeMy Tpu B30anThIBaHWM OeH307a B BOjAe HaOmogaeTcss OBICTpOE pacclauBaHUE
KHUJKOCTEH, a TpU B30AITHIBAHUH yKa3aHHBIX JKUIKOCTEH B MPUCYTCTBUU MBUIA TOMYYaeTCs YCTOHYIHBAsS
smynbscusi. Kakyto ponb urpaer monekynsl mbina (Ci7HzsCOONa)? JlaTh cxemy KamenbKe SMYJIbCHU
OeH3ona B Bojie. KakuM MeTo10M nostydeHa sMyabcus?

Bapuanm 4

1. TloBepxHocTHbic sBieHUs. [loBepXHOCTHOEe HaTsbkeHHe. KpaeBoit yrom cmauuBanus. Teruiora
cMaunBaHus. KanuuisipHoe MOJHITHE M OMYCKAHHE KHUIKOCTH.
2. CTpoeHue MULEIT 30J1eH.
3. Kakue oowembr  0,029%- noro pactBopa NaCl u 0,001z AgNO3 Hamo cMmemiath, 4TOOBI MONTYYHUTH
HE3apsHKEHHBIC YaCTHIIBI 30JI1 XJIOPUCTOTro cepedpa? ILMOTHOCTH pacTBOpa XJIOPUCTOTO HATPHUS paBHA
eJIVMHUILE.

4. 3011b TBYOKHUCH 0JIOBA 00Pa30BaJICs B pe3yJIbTaTe NCHCTBHS HEOOIBIIOTO KOJINYECTBA COJITHOM KUCIOTHI

Ha cTaHHAT Kanus. Hamucats popMyTy MUIICIITBI 30J151.
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IIpumepul 3a0anuii KOHMPOLHBIX padom

Konmponvnaa pavoma 1
1. 3osb nogucTOro cepedpa MoydeH B pe3yiabTaTe MOCTEIIEHHOTO J00aBICHUS K 20em® 0,011 pactBopa
woxmcToro Kamust Scm® 0,2%-HOTO pacTBOpa a3oTHOKHCIOro cepeGpa. Hammcars (OpMyiTy MHLEIIIBI
MOJIYUMBILETOCS 30Ji1 U OIpPENIeINTh HalpaBlICHUE J[BIXKEHUS YaCTHUI[ €ro B JJIEKTPUYECKOM IIOJIE.
[T1oTHOCTH pacTBOpa a30THOKKUCIIOTO cepedpa MPUHSTH PABHOM €IHHULIE.

. 3
2. Kakoii o6sem 0,005 H pacTBOpa a30THOKHCIOTO cepedpa Hamo npudaButh Kk 20cm” 0,015H pacTBopa
MOJIUCTOTO KaJiusi, 4TOOBI TIOJYYHThH ITOJIOKUTEIBHBIA 307 HOAUCTOrO cepedpa? Hamumcate dopmyry
3
MUILICIUIBL. Omeem: ceviwe 60cm’.

3. 3omp rHgpaTa OKHCH dKele3a IONydHIM B pesylbTaTe HoOaBieHMS K 85 CM°  KHISIeil
JMCTHIUTAPOBAHHOM Bombl 15 cM® 2% -HOro pacTBOopa XJIOPHUCTOrO sKenesa. LIpH 9TOM XJIOPHOE XKele30
YaCTHYHO TOBEPIIIOCH THAPOJIU3Y

FeCl; + 3H,0 = FE(OH)3 + 3HCI

Hanucats hopmyny munenist 3o Fe(OH)s yuuTsisas, 4To npu o6pa3oBaHUM YacTUIl THAPATA OKHCH

’Kere3a B pacTBOpE MPUCYTCTBOBAIH cienyromue nonsl: FeO', HY, CI”.

4. CBexeoCaXIEHHBIH  0CaJOK THAPOOKHCH QIIOMHHMS 00pabaThIBacTCsl HE3HAYUTENIbHBIM
KOJIMYECTBOM COJITHOM KHCIOTBI, HEJIOCTATOYHBIM  JUIS IOJIHOTO PacTBOPEHHs ocaaka. Ilpu sTom
obpasyercs 3016 Al(OH)3. Hamucars hopmyny MUIEIIBI THAPOOKCHIA ATFOMHUHUS, €CJIH M3BECTHO, YTO B
SIIEKTPHYECKOM I10JI€ YACTHUIIBI THAPATa OKMCH ATIOMHUHUS TIEPEMENIAIOTCS K KaTOYy.

Koumponvnas paboma 2
1. 3omn cepsl ObLI MOJYdeH MyTeM 00ABICHHS 5 MI pacTBopa cepsl B cmmpre K 10cm®
JUCTUILTMPOBAHHOM BoJbl. KakuM MeTo/10M moityyeH AaHHBIN 307167 UeM 00bACHSAETCS, YTO B IPOXOASIIEM
CBETE 30JIb 00JIaJ]aeT KPACHOBATO-OPAHKEBBIM OTTEHKOM, a B OTPAKEHHOM —TOJTyObIM?

2. OObBsicHUTE, TIOYEMY TpH B30aNTHIBAaHMM OEH30JIa B BOZE HaOIIOAaeTcss OBICTpOE paccianBaHUE
KHMJIKOCTEH, a MpH B30ANTHIBAHUM yKa3aHHBIX JKUAKOCTEH B MPUCYTCTBUM MbUIA MOJIyyaeTcs yCTOWYMBAs
smynbeusi. Kakyto pons urpaer monekynsl mbuia (Ci7HzsCOONa)? Jlath cxemy KamelbKd SMYJIbCUHU
6eH3ouna B Boje. Kakum MeTooM nosyueHa sMmyabeus?

3. Kakwue oobembr 0,029%- nHoro pactBopa NaCl u 0,0011 AgNO3; Hajgo cMmemath, 4TOOBI MOTYYHUTD
He3apsOKEHHBIE YacTHIIBI 30II1 XJIOpPUCTOro cepedpa? ILIOTHOCTH pacTBOpa XJIOPHUCTOTO HATpUs paBHA
eIMHUIIE.

Omeem: 4,96¢cMm° pactopa AgNO; 0,001 u 1em® NaCl 0,029%.
4. 3o5b JBYOKHCH OJIOBa 00pa3oBajicsi B pe3yibTaTe JeHCcTBHA HEOOJBIIOr0 KOJIMYECTBA COJISHOM

KHUCJIOTHI Ha CTaHHAT Kayust. Hamucats popMyity MULIEIITBI 307151
Omeem: {[SiO;], SiOs* 2(n-x)H*} % 2xK*

Kpumepuu oyenxku omeema cmyoenma npu 6b1nojHeHUU KOHMPOAbHOU padomul

Ounenka TpeboBanus K 3HAHUSIM
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OTJINYHO IIPUBEACHBI  IIOJHBIC  IPAaBWIbHBIE  PELIECHHUS, OTBETHl  I'PAMOTHO
apryMEHTUPOBAHbI

XOpO1IO JOMYUIEHbl HE3HAYUTEIbHBIE IIOIPEIIHOCTH IIPY OTBETAX HA BOIPOCHI,
apryMeHTanus Oblia He TOJTHON

YAOBJICTBOPHUTECIBHO B OTB€TAaX Ha HEKOTOPBLIC BOIIPOCHI MOITYIICHBI I‘p}I6]':>IC OHII/I6KI/I, qacTb
BBIBOJIOB HC apryMCHTHUPOBAHA UJIW apI'YMCHTHUPOBAHA HCIIPABUJILHO

HEYJIOBJICTBOPHUTENHHO | OTBeTHl HA 50 u Oosiee % BOMPOCOB OMIMOOYHBI, OOIBLITUHCTBO BBHIBOJOB
HE apTYMEHTUPOBAHbI HJIU apTYMEHTUPOBAHbI HETIPABHIBLHO

Ilpumepnuvie mecmoswie 3a0anus no Kypcy «Konnouonaa xumusy»

Tect 1

1.K AUCIICPCHBIM CUCTEMAaM THUIIA a3PO30JIM OTHOCUTCA:

a) MailloHe3 U TIeHa
0) reib H 30J1b

B) JIbIM U TyMaH

I') MOJIOKO M CMETaHa

2.YacTuamMy, BBI3BHIBAIONIMMH  KOATy/SIUI  30Js, [OJYyYEHHOrO T'MIPOJH30M XJIOpHIA IKejesa
(1), sBistrOTCSA:

a) KaTHOHBI

0) aHHOHBI

B) KaTHOH-PaJINKaJIbl

T') HEUTPAITLHBIC MOJICKYJIBI

3.IMTorernuanonpeeNsOnMM HOHOM B cHcTeMe, oOpasyrorieiics cornacHo ypaBHenuto HoSO4(u36.) + BaCl,
— BaSO, + 2HCI aBisrores :

a) Ba®*
6) CI
B) H"
r) SO~

4. TlepemerieHrue TUCTIEPCHOM Cpeibl OTHOCUTEIIBHO HEMTOABUKHOM JTUCTIEPCHOM
(a3zbl K JIEKTPO.LY, O] ACHCTBHEM BHEIIHEHN pa3HOCTH MOTEHIINAIOB Ha3bIBAETCS:

a) muddyzueit

0) DPIEKTPOIU30M

B) 2JIEKTpOIUCCOLALIAEH

I) 3JeKTPOOCMOCOM

5.Konnonanas yactuna (rpanysia),00pa3yromascs COrJacHO YPaBHEHUIO PEaKINU
K2Si03 + HpSO4(n36.) =H,Si03+ K;SO4, umeer 3apsin:

a) BBICOKHI OTpULIATENbHbII

0) YaCTUYHO OTPUIIATEIBHBIH

B) NOJIOKUTEIbHBIN

15



I') HYJICBOU
6.9} dexkTrBHBIME CTa0MIIN3aTOPAMH JUCIIEPCHBIX CHCTEM SIBIISTFOTCSI:

a) I[TIAB

0) MHUHEpaTbHBIC KUCIOTHI

B) HEOPTaHUYECKHUE COJH

I') HEOPraHWYECKUE OCHOBAHUS

7. Won Haxopmsmerocss B U30BITKE BEIIECTBA, OOJAAAIONMA CpPOJCTBOM K SIDY MHUIEIUIBI U
azicopOUpYIOLIMiicsA Ha €ro NOBEPXHOCTH, HAa3bIBACTCS:

a) KOaryJupyroIuM

0) IuCTIepCHOHHBIM

B) SIICPHBIM

I) NOTEHUMAJIONPeAeJIAIIHNM

8. HambGonee 3PQPeKTUBHBIM KOAryJIUPYIOMUM JJICKTPOIHTOM ISl 30JI, MOJYYEHHOTO B pPe3yJbTaTe
peakmuu 2H3ASO3 + 3H,S(136.) = AsS3 +6H,0,

SABJIACTCA

a) A|C|3
6) CaCl,
B) KCI

F) K3PO4

9. Snpom muiesibl, oOpasyrolieiics mpu B3auMoJeHcTBUU pacTBopa xsopuna meau (ll) ¢ u3dbITKOM
cynbhuIa KaJvs, SIBISCTCS:

a) Cu(OH),
0) CuCl;
B) CuS

r) K;S

10. MeTo/bI OTY4YEHUsI AUCTIEPCHBIX CUCTEM, OCHOBaHHbIE Ha 00bETMHEHNHU OoJiee MEeIKUX YacTull B 6osiee
KpYIIHBIE, Ha3bIBAKOTCS:

a) AUCIEPrUpOBaHUEM
0) KOHJIEHCALlMOHHBIMU
B) TUAPOTMTHAMUYECKHUMU
I') MEeNTU3aUOHHBIMU
Tect 2

1.K AUCTICPCHBIM CUCTCMAaM THUIIA T'a30BbIC SMYJILCUH, IICHBI OTHOCUTCH:
a) ra3upoOBaHHAad BOJa U IMCHaA

0) Tenb u 3071
B) JBIM U TyMaH
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I') MOJIOKO U CMETaHa

2.YacTunamy, BbI3BIBAIOLIMMH KOAryJSIHIO 30JI5, IOJYYSHHOTO THIPOJH30M XJIOPHIA AIOMHHUS
(1), sBAstroTCS:

a) KaTHUOHBI

0) aHUOHBI

B) KAaTHOH-PaJNKaJIbI

r') HelTpaibHbIE MOJEKYJIbI

3.IlorenuanonpenesomM HOHOM B CHCTeMe, oOpasyromeicst coriiacHo ypaBHeHHIO KoCrOy4(m36.) +
BaCl, — BaCrO,; + 2KCI sBustorcs:

a) Ba*
6) CI
B) K"

r) CrOs~

4, CaMOHPOHSBOHBHLIﬁ IMponeCcC BbIpABHUBAHUS KOHICHTPAIUN MOJICKYJI, HOHOB HUJIM KOJUIOUAHBIX YaCTHUIL]
10 BIIMSAHHUEM HX TCIIJIOBOI'O IBHMXXCHHA HA3bIBACTCA:

a) muddyzueit

0) DJIEKTPOJIU30M

B) DJICKTPOIUCCOIHAIIEH
) 3JEKTPOOCMOCOM

5.KomonaHas gactuia (rpaHysia), 00pa3yroomnascs CoriiacHO YpaBHEHHIO PEaKIuu
CaCl, + H2SO4(u36.) =CaS0,4+ 2HCI umeer 3apsin:

a) OTpHIATEIbHBIN

0) Y4acTUYHO OTPHUIATENHHBIH
B) MTOJIOKUTEIHHBIN

I') HyJIEBOM

6.3(1)(1)6KTI/IBHBIMI/I CT8.6I/IJ'II/ISaTOpaMI/I AUCTICPCHBIX CUCTCM ABJIAIOTCA:

a) [TAB

0) MUHEpaIbHBIE KUCIOTHI

B) HEOPTAHUYECKUE COJH

I') HEOPraHUYECKHE OCHOBAHUS

7. WoH 3apsia, KOTOpPOro COBMHAJaeT MO 3HAKy C 3apsAoM IMPOTHBOMOHA MHMIIEUIBI JIMO(OOHOTO 305,
Ha3bIBaeTCS:

a) Koaryaupyoumm

0) TUCTIEPCUOHHBIM

B) SIIEPHBIM

') MOTEHIUAJIONPEALSISIFONITUM

17



8. HamGonee >Pp(PeKTHBHBIM KOAryJIUPYIOIIUM DJIEKTPOJIUTOM IS 30JI1, MOJYYEHHOIO B DE3yJIbTare
peakuuu 2Nazsi03(ﬂ36.) + 2HCI = H28|03 +2NaC|,
SABJISICTCA .

a) Fe*
6) Zn*
B) K

r) Cu®

9. SlmpoM MwuIeIbl, 0Opa3yrolIeicss Mpu B3auMojaelcTBUU pacTBopa xjopuaa xkeneza (III) ¢ u3bbITKOM
pollaHua Kallus, SIBISETCS:

a) KSCN
0) FeCl;
B) Fe(SCN)3
r) KCI

10. MeToapl TOJIy4eHHS TUCTIEPCHBIX CHCTEM, OCHOBAaHHBIE Ha JPOOJCHUU KPYIMHBIX KYCKOB JI0 arperaToB
KOJUIOUJHBIX Pa3MEpOB, Ha3bIBAOTCA:

a) aucnepramuoHHbIe
0) KOHJICHCALIMOHHBIMHU
B) THAPOAMHAMUYCCKUMHU
) MeNTU3aIMOHHBIMU

Tectr 3
1.K mucniepcHBIM cHcTeMaM THIIA JTU030JU OTHOCHTCS:

a) 11o¢poOHbIE KOJUIOUIHBIE PACTBOPHI
0) TymaH u obiaka

B) CYCHEH3UU

I') MOJIOKO U CMETaHa

2.YacTuriamMu, BeI3BIBAIONIMMHU KOAryJISIIUIO 3015, MoJay4eHHOoro aanHoi peakiein FeCls+ (NH4),S(u36.) =
Fe,S; + 6NH.4CI sasisrores:

a) KaTHUOHBI

0) aHUOHBI

B) KaTUOH-PaJAUKaJIbI

T') HEHTpaTbHBIE MOJIEKYIIBI

3.Koarynupyrooimum HOHOM B cucTeme, oOpasyromieiics corinacHo ypaBHeHuto H;SO4(u36.) + BaCl, —
BaSO, + 2HCI, asusrores:

a) Ba**
6) CT
B) H'
r) SO~
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4. SlBneHue mepeHOca YACTUL, TUCIEPCHON (a3bl MOA JEHCTBUEM BHEIIHETO 3JIEKTPUYECKOTrO TOJI,
Ha3bIBACTCS:

a) muddysueit

0) anexTpodopes

B) RJICKTPOIUCCOIAIIEH

T') DJIEKTPOOCMOCOM

5.Murenna, HaXoIAUIUECs B U303JEKTPUUECKOM COCTOSHUU UMEET 3apsii:
a) BBICOKHMI OTpHULIATEIbHBIN

0) YaCTUYHO OTPHIIATCIIBHBIN

B) MOJIOKUTEIbHBIH

T') HyJICBOI

6HpI/I PacTBOPECHUH B BOJAC IMOBEPXHOCTHO-AKTUBHOI'O BEIICCTBA, BEJIMYNHA IIOBEPXHOCTHOI'O HATAXKCHH

a) yBEJIMYNBACTCS
0) cHauasla yBEJIIMYMBAETCS, 3aTEM YMEHbBIIIACTCS
B) HE U3MEHseTCs
I') YMEHbIIAETCHA

7. MWowmwl, ancopOupyrommecss Ha KPUCTALIMYECKON TIOBEPXHOCTH M CIIOCOOHBIE JOCTpPauMBATh
KPUCTATTUYECKYIO PEIIETKY, U JAIOT TPYIHOPACTBOPUMOE COSAMHEHHE C MOHAMU, Ha3bIBAIOT MPABUIIOM:

a) yneue — apau B) CMOJTyXOBCKOTO

0) [Tanera — dasHca r) TpayOGe
8. Hammcatp hopmyiry MUTICIITBI 30151 KapOOHAaTa Oapusi, CTAOMIHM3UPOBAHHOTO XJIOPHIOM Oapwus:

BaCly,s5 + Na,CO3 = 2NaCl + BaCO3 5o

Ba** + 2CI'+ 2Na* + COs” = 2Na" + 2CI" + BaCO;

Ba** + CO;* = BaCO;

{m[BaCO;]nBa’*2(n-x)CI }**2xCI T.k. MuLeLIa3apskeHa “+ 3HaYuT OHA GYIET JABUraThcs K KaTomy(-)

9. Mecto pa3pbiBa IIpU MEPEMCIICHUN TBepHOﬁ U JKUJIKOMN (1)8.3 OTHOCHUTCIIBHO APYT APpYyra Ha3bIBACTCA:

a) acCOPOIIMOHHBIM CI0EM
0) MIIOCKOCTBIO CKOJIbKEHUS
B) 1 dy3HBIM clIoeM

I') TpaHyJoi

10. DneKTpOKMHETUUECKU I TTOTEHIIMAI Ha TIIIOCKOCTH CKOJIb)KEHUS, Ha3bIBACTCSI:
a) TEPMOAMHAMUYECKUM MOTEHIIUATIOM
0) MOTEHIINA OCeIaHuUs

B) JA3€Ta-NMOTEHIUAJIOM
') NOTEHIIMAJ TeYEHUS

Tect 4
DJIeKTPONPOBOAHBIE CBOHCTBA TUCIIEPCHBIX CHCTEM
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1. 3016 Agl monyuen B3aumoneiicterem AgNO3z u Kl npu us6sitke K.
Kakoii non Oyaet noTeHIanoonpeaesonmm?

1) Ag+; 2) I';3) K ; 4) NO* .

2. KakoBbl BO3MOHBIE IPUYMHBI BO3HUKHOBeHHs J[DC Ha MOBEPXHOCTH YaCTUI] THAPO30JIs KPEMHE3EMA B
Bojc?

l) aZcopOITMsl MOHOB CTaOUIN3aTOPAa;

2) MOHM3a1Hs IOBEPXHOCTHOTO CJIOS;

3) mocTpanBaHMe KpUCTAUIMYECKON PELIETKH HOHAMH U3 PACTBOPA.

3. Ilpu monydenunm SMyJIbCHH THMHa "Maciao B BOAE" B KauecTBE CTaOMIIM3ATOPOB MCIIOIb30BAHBI
TUAPOXJIOPHA AoJelmiaMMonns . KakoB 3Hak 3apsjia Karnesb?
1) nonoxxutenbHbIN; 2) OTpULIATENBHBIN; 3) HET 3apsiaa.

4. K xakoMy 2J1eKTpoy OyayT IEPEMEIATLCA MAKPOMOIIEKYIIBI O€JKa B KUCIION cpene?
1) k kaToay; 2) kK aHOy; 3) HEe OYIyT mepeMenaThCsl.

5. T'maposons cynbpuaa meimbika (I11) monyded mpomyckaHueM M30BITKAa CEPOBOAOPOJA YEPE3 PACTBOP
MBIIIBSIKOBUCTOM KHUCJIOTHI:
2 H,AsO3 + 3 H,S = As,S; + 6 H,O
3apsig yactuil Oyaer
A) nonoxuTensHbIi (BeieacTBre aacopoun noHos H');
b) orpuniatensHbiii (BeaeacTBue agcopoiuu nonos H S°);

B) sapsan orcyrcryer

7. Tunposounnb xyopua xeiesa (1) monyden ruapomuzom FeClgpu kunsuenun pactsopa:
FeCl; + 3 H,O = Fe(OH)3| + 3 HCI
B pesynbrate oOpaszyercst MUIeIIa, CTPOCHHE KOTOPOil MOXKHO BbIpa3uTh Gopmysnoit {m[Fe(OH)s] nFeO+
(n-x)CI'} xCI
VYKaxuTe COCTaBIISAIOLINE YACTH MULIEIIIBL:

1) sapo mMunens!

2) NOTEHIMATIONPE/ENAIONINE HOHBI

3) NPOTHBOMOHBI OT YACTHIIBI 10 TPAHHUIIBI CKOJIBKEHHS

4) nporusouons! nupdysnoit yactu J3C.
a) m[Fe(OH)3];6) xCI'; B) (n-x)CIT) nFeO"

8. I'mapo3omnb noauaa cepedpa MosryyeH 1o peaxium:

AgNO3z+ KI = Agl + KNO3 B pucyrcrBun u3ositka AgNO;. Dopmyna MUTIEIITBL 30715
UMEET BUJL:

1) {m[Agl] nAg+(n - X)NOs"} xNOs"

2) {m[Agl] nI" (n - X)K+} xK+

3)  {m[Agl] n NOs"(n - X)Ag+ }XAg+ Vkaxure NpaBUIbHbIA OTBET.

4
9. Yro HZL)SBIBaIOT TPAHUIIEHN CKOJIBKEHUS MPH AJIEKTPOKUHETUYECKHX SBJICHUAX ?

1) rpanuuy Mexay ancopOUHMOHHBIM U 1P Y3HOHHBIM CIIOSMU IPOTH- BOMOHOB;

2) rpaHuIly, Mo KOTOpoi mpoxoauT pazpsi JIC MIpH TEMIOBOM JBUKEHUH YACTHIL;
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3) rpanuiy, no koTopoit mpoxoauT pazpsis JIC Npy HATOKEHUH BHEIITHETO 2IEKTPUYECKOTO HOJIS;
4) rpanuuy paszena das.

10. Yro Takoe 1) anexrpodopes;2) 3IeKTPoocMoc;
3) nmoTeHMaN ceIUMEHTAINH; 4) MOTEHI[MA TeUCHUS?

a) TEUCHUE KUJKOCTU B KAMMILISIPE MO JEHCTBUEM BIEKTPUUECKOTO TOJIS;

0) BosaukHoBeHHE DJIC mpu ocelaHuy YacTHII;

B) JBM)KCHUE YACTUIL AUCTIEPCHON (ha3bl MO ACUCTBUEM AIIEKTPHUYECKOTO MOJIS.

r) Bo3HuKHOBeHHE DJIC mpH TE€UEHUHU KUIKOCTH Yepe3 KalUUISIPHO- TTIOPUCTOE TEIIO.
Tect 5

Cmpoenue /13C

1.Kak pacrnosaratoTcsi B IpOCTpaHCTBE IPOTUBOMOHBI 110 Teopuu Llltepua?

1) paccesHbl B IIPOCTpaHCTBE Ha HEKOTOPOM pAcCTOSHMM OT IpaHMIBl pasiena (a3, oOpasys
G Gy3HBIHA CIOM;
2) pacnonos;eHbl BOIM3K MPaHULbI pasziena (a3, 00pasys MIOCKUi KOHIEHCaTop;

3) "acTh MPOTUBOMOHOB HAXOJUTCS BOJIM3U IPaHUILI pasziena (a3, o0pasys aacopOLMOHHbIN CIOH,
YacTh paccesiHa B IPOCTPAHCTBE, 00pa3ys Au(y3HbIH CII0H TPOTUBONOHOB.

2.Uemy paBHa 3¢ dexTrBHas TonmuHa AupPpy3noHHOTO cos?

1.paccTosiHUIO, HA KOTOPOM MOTeHIHAN AU GY3HNOHHOTO CIIOS CHIKASTCS 10 HYJIS;
2.PaccTosiHuto, Ha KOTOPOM MoTeHIal AU Yy3HOHHOTO CIIOSI CHUKACTCS B € pas;
3.Paccrosinuio, Ha KOTOPOM MOTEHIMAT AU(PPY3HOHHOTO CIOSI CHIKAETCs B 2 pasa;
4.PaccTosiHUIO, HA KOTOPOM MOTEHIHal AU Y3HOHHOTO CIIOSI OCTAETCS IIOCTOSTHHBIM.

3.Kaxoii moTeHnnan Ha3pIBAIOT 3IEKTPOKUHETUYECKIM?
1) norennman Ha rpanuie pasaena das;
2) HoTeHIMAaJ Ha TPaHULE CKOJbKECHHUS;
3) noreHIMaN Ha rpaHUIE aACOPOLMOHHOTO U AU((Y3HOHHOTO CIIOEB;
4) norentman JIDC Ha paccTOAHMM OT TPaHMIBI pasiena (a3, paBHOM >(P(EKTHBHON TOIIIMHE
mud¢ysnoit yactu J19C.
4. Kakolf W3 mepevuciIeHHBIX HOHOB 00najaeT Haubomblleil crnocoOHocThio cxkumarhk JIOC B 301e
cynbduaa cypbMmsr (I11) Sb,S3, cTabMIN30BaHHOM HUTPATOM CYPHMBI?
1) Ca®* ; 2) CI'; 3) SO.* ; 4) Na".
5.IloueMy npu Bo3pacTaHuU pajuyca HOHOB, UMEIOLINX OJMHAKOBBIN 3apsa/, ycunuBaercs cxarue J123C?
1.13-3a yMEeHbILIEHUs THAPATallui HOHOB;
2.13-3a BO3pACTaHUs AUIIOJILHOTO MOMEHTA NOHA;
3.u3-3a yBeNMYEHHUS a/ICOPOIIMU UOHA;
4.13-3a yBEITMYEHUS KPUCTAUIOXUMUIECKOTO painyca HOoHa
6.I1pu xakux ycnoBusx Bo3moskHa cTpykrypa J9C no I'enbMromnbiry?
5) npu BeIcOKO# KOHIIEHTpanuu HHAU(HEPEHTHOTO SIEKTPOINTA;
6) 6e3 106aBOK SIEKTPONIHTA;
7) He BO3MOKHA, HU TIPU KaKHX YCIOBUSAX
7.B uem coctosT HepocTatku Teopuu auddysnoro I3C I'yu-Yenmena ?
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A) He yuHTHIBaeT BIMSAHME 3apsia MPOTHBOUOHOB MHAN(PEPEHTHBIX 31eKTponuTOB Ha JIDC;

B) He MoOXeT OOBACHUTH pa3IMYHOE BIMSHUE HA DIIEKTPOKWHETHYECKHH IOTEHIMAl HOHOB
OJIMHAKOBOTO 3apsja, Pa3INyaloLIUXCs 110 pa3Mepy;

B) ne o6wsacHser aBnenue nepezapaaku 305ei

Br16epute npaBuibHblii 0o1BeT:1) A b; 2) AuB; 3) bu B.

8.  1.Ilorenuman rpanuibl pazaena ¢as - 3To ...
2.Ilorennman quddy3HOTrO CI10s - 3TO ...
3.DNeKTPOKUHETUYECKUI MTOTEHIUAN - 3TO ...
4. N30351eKTprUYEecKas TOUKa - 3TO ...
A)nioTeH1Man, BO3HUKAOIINI Ha TPAHUIE CKOJIbKCHUS;
b) norenuunan, BOZHUKAIOMINN HA TPAHUIIE JUCTIEPCHOM (pa3bl U AUCTIEPCUOHHON Cpebl;
B)norennnan, BO3HUKAIONIMI HA TPAHUIIE aICOPOITMOHHOTO U TU((Y3HBIX CIOCB;
I') Hu4ero U3 nepevrciIeHHOro

Bri6epute npaBwibHbil oTBET: 1) 1A, 2b. 3I'. 4/1; 2) 1B, 2B, 3A, 41'; 3) 1T, 2]1, 3B, 4A.

9.Kakue (hakTophl BIUSIOT Ha pacrpe/ie]ieHue NPOTUBOMOHOB B JIUCIIEPCHOHHOM cpeie BOJIM3U 3apsHKEHHOM
MTOBEPXHOCTH 110 TEOPUU:

A) T'enbmroneua; b) I'yu-Uenmena; B) [ltepna

5) snexTpocTaTHUECKHE CHIIBI;

6) snexTpocTaTHYECKHE CHIIBI U TEIJIOBOE JBMKEHHUE HOHOB;

7) TennoBoe OBUKEHHE HOHOB, BJIEKTPOCTATHYECKHME CHJIBI M aJCOPOLMOHHBIE (HEKYJIOHOBCKHUE)

CHUJIBI
Bri6epute npaBwiibHbIN 0TBeT: 1) A2, b3, B1; 2) Al, b2, B3; 3) A3, b2, BI.

10.YacTuis! ruapo3ons AgJ umeroT noBepxHocTHRIN noteHman ¢0= 27 MB. Uemy paBen noteHnuan ¢ Ha
PacCTOSTHUU OT TTOBEPXHOCTH YacTUIBI PaBHOM 3¢ dekTuBHON ToMmuHe quddy3noit yactu JJIC?
1) 20 mB; 2) 10 MB; 3) 9 MB; 4) 2,7 MB

Tect 6
Bauanue snexmponumos na /[3C

1.Kakoit 31ekTponuT Ha3bIBatoT HHANDGEepeHTHBIM?
1.0IH U3 HOHOB KOTOPOTO CHOCOOEH JI0CTPanBaTh KPUCTAJUINYECKYIO PEIIETKY arperara MUIEIUIbL;
2.He coJiepXKalluil HOHOB, CIIOCOOHBIX TOCTPAaWBaTh KPUCTAIMUYECKYIO PELIETKY arperata MHUIEIIbI
Y U3MEHSTh IOBEPXHOCTHBIN moTeHnuan ¢0;
3.He cozeprkaliuii HOHOB, o0paszyromux audp¢y3Hyto yacts JJIC.

2.Kakoi 37eKTpoIuT Ha3bIBatOT HeUHAU(P(HEepeHTHBIM?
1.comepxaluii HOHBI, CIOCOOHBIE AOCTPAUBATH KPUCTAIIMYECKYIO PEIIETKY arperara MUIEIbL;
2.copepxKaluii HOHbI , OTHOMMEHHBIE C IPOTUBOMOHAMH MHULIEILIBI;
3.He coJiep Kalluil HOHBI, CIIOCOOHBIE TOCTPauBaTh KPUCTAJUIMYECKYIO PEHIETKY arperara MULEeIbl;
4.He coneprKaluil HOHBI, BXOIALIUX B MULIEILTY 30JI51.

3. Kakoii u3 noHOB 00J1a/1aeT HanOoIbIIel criocoOHOCThIO CokuMath JIDC B 301e MNnO,, cTabuIM30BaHHBIM
KMnO,4 ?
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1) Ba** 2) CI'; 3) SO4%; 4) K*

4.Kakoil U3 MEepevyrCICHHBIX MOHOB 00JIajjacT HaMMEHbIIeH crocoOHocThio cxxuMath JIOC B 301me AgJ,

crabmimzoBaHHbIM AgNO3?
1) Na*; 2) CI'; 3) SO4%; 4) Ca**

5.Kako#i u3 3JIeKTPOIUTOB MOXKET BBI3BATh Iepe3apsaKy 301 Moiauoaara xenesa (II1), crabunm3zoBaHHOTO
xJsiopuzom xkenesa (I11)?
1) xnopun Hatpus; 2) xymopu kKanbiust; 3) docdar nHatpus; 4) nurpat xenesa (111).

6.Kaxoii 13 2JIEKTPOJIMTOB MOKET BbI3BATH MOJIHYIO TIepe3apsiKy 3011 SD,S3, CTaOMIM30BaHHOTO XJIOPHIOM
cypbMmsl (I11)?
1) xnopun Hatpus; 2) cyabdar kanus; 3) hocdar Hatpus; 4) cyabdua HaTpUs.

7HpI/I BBCACHHHN B ITIOJIOKHTCIIbHO 3ap$DK€HHI>II7I 30JIb O9KBUMOJIAPHBIX KOJIUYCCTB TaJIOTCHUAOB KaJIWid B
KaKOM IMOPAAKEC MOXHO PACIIOJIOXKUTL 3TH COJIM 11O BBI3BBAHHOMY MMHU CHUKCHHUIO BGJII/I‘II/IHBIZ'HOTGHLII/IEU'Ia

HqaCTHUI 30J14:
1) KCI> KBr> KJ; 2) KBr> KCI> KJ; 3) KJ> KBr>KCl; 4)KJ<KCI<KBr.

8.Kaxoii u3 nepeuncieHHpIX (pakTopoB HE NPUBOJUT K M3MEHEHUIO Z-TIOTEHIIMAIA 301
1. cHIKeHHE KOHIIEHTPAauu HHAN(PPEPEHTHOTO AIEKTPOIUTA (HOHHOM CHIIBI pacTBOpA);
2. IOBBIIIEHUE KOHLIEHTPALUH JUCIIEPCHOH (hazbr;

3. 3aMeHa 4acTu BOJHOH (pa3bl Ha OPraHUUYECKYIO (CIIUPT, ALIETOH).

9.Kak wm3mensiercs s¢ddexruBHas tommmua guddyzHoit wactu ADC mpu yBenWYeHMH KOHIEHTPAIUU
UHIUOPEPEHTHOTO IEKTPOJIUTA B 00beMe BOIHOM (a3bl (ITOBBIIICHMH HOHHOMN CHUIIBI)?
1) Bo3pacraer; 2) He MEeHsIeTCs; 3) YMEHbIIIAETCS.

10.Kakoe peiictBue okasbiBatoT Ha JIOC unanddepeHTHbIE 271eKTPOITUTHI?
1 .moBBIIAIOTZ-TTIOTEHITHA,;
2.He U3MEHSIOT Z-NIOTEHIIHAT;
3.yBENMYMBAIOT NMOTEHLIMAJ TPAHULIBI pa3/iena;
4 . CHMKAKOT Z-TIOTEHIUAT
Tect Ne7

ArperaTuBHasi yCTOHYHUBOCTb.
JInogodHbIe U IMOPUIBHBIE CHCTEMBI

1. JTarekc - 310

1) nByx(azHas IByXKOMIIOHEHTHAs! CHCTEMA-MCIIEPCHUS TIOJIMMEPA B BOJIE;

2) nByx(asHas TPEXKOMIOHEHTHAs CHCTeMa-IUCIIepCHsi IONMMepa B BOJE, CTaOMIN30BAHHAS
MOBEPXHOCTHO-aKTUBHBIM BEILIECTBOM (3MYJIBIaTOPOM);

3) onHO(a3Has cucTeMa - pacTBOP TONMMEPA B BOJHOM CpeIe, CoAepIKamiell SMyIbratop
2. JInohoOHBIE KOJUIOMHBIE CUCTEMBI TIPUHIIMITMAIBHO arPEraTUBHO HEYCTOMYMBBI, IOTOMY YTO

1) o6nanaroT U30BITKOM CBOOOHON SHEPTHY;

2) XapakTepu3yloTCs BBICOKMM MOIEKYISDHBIM CPOJACTBOM MKy JucIepcHOi (aszoil u
TVICTIEPCUOHHOM CPEJOi;
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3) o6pasyioTcs B pe3yabTaTe CaMOMPOU3BOILHOTO UCTIEPTUPOBAHYS.

3. JInopuabHbIE KOIIOUIHBIE CUCTEMBI IPUHLUIIMATIEHO arPEraTUBHO YCTOMYUBBI, IIOTOMY YTO

1) o6pasyroTcs B pe3ynbTaTe CaMOIPOU3BOILHOIO AUCIIEPTHPOBAHKS U XAPAKTEPH3YIOTCS BBICOKUM
MOJICKYJISIPHBIM CPOJICTBOM MEXKY JUCTIEPCHOU (pa30ii U AUCTIEPCUOHHOM CpeIoi;

2) 00J1a1at0T N30BITKOM CBOOOIHON DHEPTHUH;

3) UMEIOT HpeeIbHO BHICOKYIO JUCIIEPCHOCTD.

Daxmopwvl azpecamusHoll yCMou4ugoCmu

4, Ha mOBEpXHOCTM YaCTHI[ AUCIEPCHON (as3bl MOJUCTHPOJILHOIO JIATEKCA WMEETCS pa3peKEHHBIN
aacopormonnei cioii [TAB - maypara kamms (7SCOOK). ArperatuBHass yCTOMYMBOCTH JIaTeKca
00yCIOBJICHA ACHCTBHEM

1) HOHHO-311EKTPOCTATUYECKOTO (PAKTOPA YCTOHUMBOCTH;

2) ruapaTaoHHOro (GpakTopa;

3) cTpyKTypHO-MeXaHHYeckoro (akTopa.

5. Ha moBepXHOCTH 4acTHI] AUCTIEPCHOM (ha3bl JIaTEKCA COMONMMEPa OyTaMeHa U METAKPUIIOBOM KMCIOTBI
CH3
|
~CH2-CH=CH-CH2-CH2- C -
|
C=0
|
OH
uMeeTcs aacopOIMOHHbI citoi Mosiekya HeroHorenHoro ITAB RO(CH,CH,0)H ,rae (SI=Cyp - Cgp).
JlucriepcuoHHAsT cpefla WMEET IICJTOYHYI PEaKIUio. ArperaTMBHas YCTOHYMBOCTh TaKOTrO JIaTeKca
o0ycnoBiieHa ACUCTBUSIMHU:
1) MOHHO-3J1EKTPOCTATHYECKOTO (PAKTOPA YCTOHYHBOCTH;
2) HedNEKTPOCTaTHYECKUMH (DaKTOPaMH;
3) COBOKYIHEIM JIeHiCTBMEM HOHHO-3EKTPOCTATHIECKOTO H HEDIEKTPOCTATHIECKHX (DAKTOPOB.

6. Ot Kakux (aKTOPOB 3aBUCUT KOHCTAHTa CKOPOCTH ObICTpoii Koarynsaiuu K
1) oT TemmepaTyphl ¥ BA3KOCTH CPEIBI;
2) OT TeMIIEpaTyphl ¥ BPEMEHH KOATyJISLHY;
3) oT BpeMeHM KOary/Isiuu U KOHIIEHTPAlMH YacTHII.

7.KoadduninenT 3ameasieHns mpu KOaryisiiiiy MOKa3bIBaeT:
1) BO CKOJBKO pa3 KOHCTaHTa CKOPOCTH MeIJICHHOH koarymsuuu K, MeHbIle, yeM KOHCTaHTa
CKOpOCTH ObICTpOii Koarysiuu Ke;
2) BoO ckoibKo pa3 Kg menbiie Ky;
3) Bo ckomabko pa3 K, 6ombie K.

8 .KakoBa npupo/ia CHI1 OTTAIKUBAHUS MKy YaCTUI[AMHE, KOTOPbIE paccMaTpuBatorcst B reopuu 1JIDO?
1) MonekynspHas;
2) DIIEKTPOCTATHIECKAS;
3) acopOIMOHHO-COTbBATHAS.
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9. KakoBa npupojia cujl MPUTHKEHUS MEXy YacTUIIaMU coryiacHo Teopun JJIDO?
1) anekTpocTaTHUecKue CHIIBL;
2) MOJIEKyIISPHBIE CUIIbL;
3) cTpyKTypHO-MeXaHUYECKHi Oaphbep.

Tect Ne8

1.ITox neficTBUEM KaKHUX CHJI IPOMCXOAMUT B3aUMHOE IPUTSYKEHUE YACTUL] IIPU Koaryasuun’?
1) anexTpocTaTHyuecKux;
2) BaH-[epP-BaaIbCOBBIX (MEKMOJIEKYIAPHBIX);
3) nieKTPOCTATHYECKUX U BaH-[€P-BaalbCOBbIX.

2.Kakue cocTaBIsONIMe pacKJIMHUBAIOLIETO JaBlieHus paccmaTpuBaeT Teopus JJIDO?
1) 2NIEKTPOCTATUYECKYIO M CTPYKTYPHO-MEXaHHUYECKYIO;

2) MOJIEKYISIPHYIO U aICOPOIIMOHHO-COIBBATHYIO;

3) 3JEKTPOCTATHUECKYIO U MOJICKYJISIPHYIO.

3.ITpu noBblLIeHUH KoJiudecTBa azcopOupoBaHHOro [IAB Ha mOBepXHOCTHM YacTHI jJaTeKca MPOUCXOIAUT
rHIPOGUIN3ALKUS TTOBEPXHOCTH MOJIUMEPA. DTO MPHUBOIHUT

1) k yBenmmueHuto KOHCTaHThI ['amakepa A*, CHIIKEHHIO arperaTuBHOM yCTOHYMBOCTH, YBEITUUCHHUIO
I1BK;

2) He u3MeHsieT KoHcTaHTy ['amakepa A*, He BIIUSIET HA arperaTHBHYIO YCTONYMBOCTh CUCTEMBI ;

3) K CHI)KCHHIO KOHCTaHThl ['‘amakepa A*, MOBBIINICHUIO arperaTMBHOW YCTOHYMBOCTH,

yBennuenuto [1bK.

4.PackiMHUBAIOIIEE JaBJICHNUE, BO3HUKAIOIIEE B TOHKOW IJICHKE KHUAKOW Cpeabl MEXY COMMKAIOIIUMUCS
MMOBEPXHOCTSIMU, MOXHO OIPEICIUTh KaK:

1.Bcer/ia moyoKUTEIbHBIA U30BITOK JABJICHUS B TUICHKE 110 CPABHEHUIO C JaBJICHUEM B 00BEME CPEJIbI;

2.M30BITOYHOE JaBJICHUE, KOTOPOE HAJ0 MPWIOKHUTh K TUICHKE, YTOOBI €€ TOJIIIMHA OCTaBaJlach
IMOCTOSTHHOM;

3.1aBNeHre, KOTOPOE BO3ZHUKAET MPH MEPEKPHIBAHUM TPAHUYHBIX CJIOEB KHUIKOCTH, MPUMBIKAIOIINX K
KaXJ0¥ MOBEPXHOCTH U UMEIOIIUX aHOMAJIbHYIO CTPYKTYPY U CBOMCTBA

YKaxnuTe HEBEPHOE YTBEPKICHHUE.

5.CnoxHast koHcTaHTa ['amakepa A* ompenensiercss BoipaxkenneM A*=Ag+A;- 2A01(uagexcer 0 u 1
OTHOCSITCSI COOTBETCTBEHHO K Cpelie U TBEpAoi ¢aze), COTTacCHO KOTOPOMY IJii yYMEHBIIEHUS SHEPTUU
B3aMIMHOT'O MPHUTSDKCHUS YaCTHII THAPO30JIA U TOBBIMICHUS €T0 arperaTUBHON YCTOMYHUBOCTH HEOOXOIMMO
OCYIIECTBUTH (Hampumep, 3a cueT aacopounu [TAB)

1.ruapodoOuzauio MOBEPXHOCTH YaCTHII;

2.ruApOoPUIHU3AIMIO TTOBEPXHOCTH YaCTHII,

3.oneohnIH3annio MOBEPXHOCTH YaCTHII

VYkaxure npaBUiIbHbIA OTBET.

6.ITopor ObICTpOIl KOAryNIALNY - 3TO KOHLEHTpaLus 31eKTpoauTa (Cs,y), IpU KOTOPOH
1.CKOpPOCTh KOAryJsiuK MepecTaeT 3aBUCETh OT Cy;
2.MOTEHIMANBHBI Oapbep OTTAJIKUBAHUS CTAHOBUTCS PABHBIM HYJIIO U BCE CTOJKHOBEHMS
cTaHOBATCA 3 (HEKTUBHBIMU;
3.cipaBeiTIMBBI 00a YTBEPIKICHHS.
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7.11opor KoaryJsiiuy - ’TO HAUMEHbIIAask KOHUEHTPALMS JIEKTPOJIUTA, IIPU KOTOPOU

l.cTaHOBUTCSI BO3MOXKHOM KOAarynisauus, T.K. MOTEHLUAIbHbIM Oapbep OTTAJKUBAHUS CTaHOBUTCS
MEHBIIIE YHEPTUH TEIJIOBOT'O IBUKCHUS;

2.Bce€ CTOJIKHOBEHMSI YaCTHUL] CTAHOBSTCA 3PPEKTUBHBIMY;

3.cupaBesTuBBI 002 YTBEPKICHUS.

8. Teopernueckoe obocHoBanue mpasmia lllynbue-Tapay, Beitexaromee u3 teopuu J1JIPO, BeipaxkaeTcs
YpaBHEHHUEM, COTJIACHO KOTOPOMY:

1) nopor GBICTPOil KOArylslMH M3MEHSETCS HPSIMO MPONOPIMOHANLHO INECTON CTEHEHH 3apsia
KOaryJIMpyoIlero HoHa;

2) mopor OBICTPOM KOArylsLMH H3MEHSETCS OOpPAaTHO MPOINOPLUHMOHAILHO YETBEPTOH CTENEHH
3apsja KoaryJupyrolero noHa;3) mopor ObICTpON KOAryisiiMM M3MEHSETCsl 0OpaTHO MpPONOPLHOHAIBHO
IIECTOH CTeNeHu 3apsiia KoaryJIHpyrollero noHa.

9.. Jlatexc crabunuzoBaH onearoMm kanus. Benuunna I1BK Oyzaer HauMeHblIel npu KoaryJsilUM jJaTekca
JIEKTPOIIUTOM:

KNOsg;

Ks[Fe(CN)g].

10.B orpunatensHO 3apsyKSHHBIH 30716 BBeACH WHANGD(EPEHTHBIN AJIEKTPOIHUT, UMEIOIIUI OJHO3aPSIIHBINA
katuoH. Haiineno, uro I1BK paBen 640 mmonw/n. Uemy momken ObiTh paBeH [IBK mist nByx3apsiiHoro
KaTHOHA, €CITU CUYUTATh, YTO 30JIb CTAOMIM30BAH TOJIBKO 32 CUYET MOHHO-JICKTPOCTATUYECKOTO (hakTopa U
OTCYTCTBYET HeUTpanu3aoHHbIN ekt koarynsnuu?

1) 64 mmonb/n

2)10 moub/m

3)1 MMouB/II.

Tect Ne9

CmpykmypHo-mexanuveckue, MOJIEKYIAPHO-KUHeMUYecKue U  OnmuyvecKkue  Cceolcmeda
KO10UuOHbBIX cucmem

1. B kakux euHUIIAX U3MEPSETCS BA3KOCTh B cucteme CU?
1) ITya3ax;
2) [Mackanb ceKyHmax;
3) [Nackansax

2.11pu naMUHapHOM TEYE€HUU HBIOTOHOBCKHX KHUJIKOCTEH BS3KOCTB!

1) pacTeT npsMO MPONOPLUOHAIBHO NPUIIOKEHHOMY HAIIPSHKEHUIO CIIBUTA;
2) HE 3aBUCUT OT HAIPSKEHUS CIBUTA;
3) 0CTaeTCs MOCTOSIHHON B 00J1aCTH OYEHb MaJIbIX HANPSLKEHUN CABUTA.

3.KakoB MexaHu3M OpOYHOBCKOTO JBMKEHHUS YaCTHI] B JUCTIEPCHOHHOM cpene?
l.4acTuLbl ABUXKYTCA B TPaBUTALIMOHHOM TIOJIE;
2.9aCTHUIIBl CTATKUBAIOTCS MEXIY COOOM 1 TepearoT UMITYJIBC B IIPOU3BOJILHOM HAIIPaBIIECHUH;
3.MOJIEKYJbI CPE/bl CTATKUBAIOTCA C YACTUI[AMU U TIEPEIAIOT UM UMITYJIbC.

4.ITpu KakuX pa3Mepax yacTull HaOmonaeTcs OpOyHOBCKOE JIBUKEHUE?
26



1) <100 am
2) <1 MKkM
3) <10 MxMm

5.Mepoit ”THTEHCUBHOCTH OPOYHOBCKOTO JIBHKEHUS KOJUTOUTHBIX YaCTHIL SIBJISICTCS
l.cymMa Bcex CMelIeHUI YaCTHUIIhI 10 BCEM HAIIPABICHUSM 3a €IMHUILY BPEMEHU;
2.cpenHee apu(METHYECKOE 3HAUYCHHE KBAJPAaTOB CMEIIEHWN YacTHIBI IO BCEM HAIlpaBICHUSM 3a
€IMHULy BPEMEHU;
3.cpenHee KBaApaTUYHOE 3HAYCHUE TPOCKIIMI CMENIEHUS YaCTUIbI B ONIPEJAEIICHHOM HAMPABJICHUH.

6.Kakoe 13 onTHYeCKHX SBJICHHA HEBO3MOXKHO B KOJUIOMIHO-IUCIIEPCHBIX CUCTEMaX ?
1) nudpaxmus cBerta;
2) OTpakKeHHE CBETa OT MMOBEPXHOCTH YACTHIL;
3) morJjoiieHue cBeTa.

7.Kaxoe 13 npuBeeHHBIX ONPEEIIEHUI MYTHOCTH SIBJISE€TCS HENPABUIbHBIM?

1) MyTHOCTB - 3TO BEJIMYMHA, 0OpaTHas TOJILMHE CJI0s, IPU KOTOPOM MPOXOJAIINIA CBET 0CiadiiseTcs B
€ pas;

2) MyTHOCTb - 3TO BEJIMYMHA, YUCIEHHO paBHasl Jiorapu(My OTHOIIEHUS HHTEHCUBHOCTH MaJal0IIEro U
IIPOXOAALIETO CBETA YEPE3 PACCEUBAIOILYIO CPEAY;

3) MYTHOCTBb - 3TO BEJIMYMHA, paBHAs MHTEHCUBHOCTU CBETA, PACCESHHOI'O MO BCEM HAalpaBJICHUSAM
eauHULeld 00beMa CUCTEMBI TP UHTEHCUBHOCTH I1aJAIOLIET0 CBETAa paBHOM 1.

6. CormacHo ypaBHeHHIO Pojes, MHTCHCHUBHOCTh  PACCESHHOIO  CBETa  BO3pAcTaeT  IPSMO
[IPOIOPLIMOHAIIBHO. ..

1) KyOy Iuamerpa 4acTull;
2) KBa/IpaTy JJIMHbI BOJIHBI 14/1al0ILIET0 CBETA;
3) YHMCJIEHHOW KOHLIEHTPALUN YaCTHULL

Kpumepuu ouenku omeema cmyoenma npu 8binoJIHeHUU MECHOBbIX 3A0AHUT

Ouenka TpeGoBanus K 3HAaHUSIM
OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €ClIM OH TIJIyOOKO H
OTJINYHO MPOYHO  OCBOWJ  MPOTPaMMHBIA  MaTepuasl,  HCUEPIbIBAIOILIE,

IIOCJIEI0OBATEIILHO, YETKO U JIOTUYECKH CTPOMHO €ro M3jaraer, yMeeT
TECHO YBS3bIBaTh TEOPHUIO C MPAKTHUKOM, CBOOOAHO CHpPABISETCS C
3aJla4yaMM, BOIIPOCaMU M JIPYTMMHU BHJAMU IPUMEHEHMsI 3HAHUM,
IIpUYeM HE 3aTPYAHSETCA C OTBETOM IIPH BHJIOM3MEHEHUH 3aJaHUM,
MIPaBUILHO OOOCHOBBIBAET MPUHSATOE PEIICHUE.

OHGHK& «XO0pOo1mo» BBICTABIACTCA CTYACHTY, €CJIM OH TBEPAO 3HACT
XOopoI1uo Marcepuajl, rpaMOTHO U MO CYHICCTBY H3JIAaract €ro, HC JOIyCKasd
CYIICCTBCHHBIX HETOYHOCTEHH B OTBETEC Ha BOIIPOC, IIPaBUJIBHO
MNPUMCHACT TCOPCTUYUCCKHUEC IMOJIOKCHUSA TPHU PCHICHUU MPAKTHUYCCKUX
BOITPOCOB U 3a1a4, BJIIAACCT HCO6X0)II/IMBIMI/I HaBbIKaMW U MIpUEMaMU UX
BBITTIOJIHCHUA.

OHGHKa «YAOBJICTBOPUTCIIBHO» BBICTABIACTCA CTYACHTY, €CJIIM OH
YAOBJICTBOPHUTCIBHO HUMECT 3HAHUSA TOJIbKO OCHOBHOI'O XapakKTepa, HO HC YCBOHII C€ro
)IeTaHefI, JOIMYCKacT HETOYHOCTH, HEAOCTATOYHO IPpaBHUJIbHEBIC
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(GOpMyIHpOBKY, HApyIIEHUsS JIOTUYECKOW IMOCIIE0BATEIbHOCTH B
M3JI0KEHUU MPOTPaMMHOI0 MaTepHalia, UCIBITHIBAET 3aTPYAHEHUS TPU
000CHOBAaHUU OTBETA.

OreHKa «HEYJOBJIETBOPUTEILHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIN
HEY/IOBJIETBOPUTENIBHO | HE 3HAET 3HAYUTENIBHOW YaCTU IMPOTrPAMMHOIO MaTepuasa, JONyCKaeT
CYIIECTBCHHBIC OIIUOKHU, IMEET 3aTPYJHEHUS MPU OTBETEC Ha BOIPOCHI
u 000CHOBaHUU OTBETOB. Kax IIpaBuUIIoO, OLICHKA
«HEYJIOBJIETBOPUTEIBHO» CTAaBUTCS CTYJIEHTaM, KOTOPbIE HE MOTYT
OPOJOJKUTh ~ OOydeHHMe ©e3  JOMOJHUTENbHBIX  3aHATUH IO
COOTBETCTBYIOLIEH JUCLUIUIMHE.

Ilpumepnvie memul pehepamos:

=

I'maposzonu. [lonyyenue, yCTOMYMBOCTb,KOATyJISIIUA.

2. uddy3us,u30TONHBII 0OMEH 110 KUCIOPOy U CTPYKTYpHBIE (ha30BbIC MIPEBPAIICHUS B
HaHOPa3MEPHBIX OKCUAAX.

3. MHccrnenoBanue CTpyKTyphl OJHOATOMHBIX CHCTEM Ha IMOPOTE MEKAY HEYIOPSIOUCHHBIM H

KPUCTAJNINYECKUM COCTOSHUSIMH.

Kunernka cMaunBaHUs B METAJUIMYECKUX U OEJIKOBBIX CHCTEMAX.

KoarynsiuoHHble KOHTAKThI B AUCIIEPCHBIX CUCTEMAX.

[ToBepXHOCTHBIE SIBJIEHUS B OEJIKOBBIX CUCTEMAX.

IToBepXHOCTHBIE SIBJICHUS B IUCIEPCHBIX CUCTEMAX.

[ToBEepXHOCTHBIE SIBIECHUS B KHUAKUX UKpUCTAILIAX.

CBoiicTBa HaHOa3P030151, 00PA3YIOLIErOCs IIPU HArPEBE OPTaHUUECKUX COCIUHEHHH.

0. CtpykrypooOpazoBaHHe B OEITKOBBIX CUCTEMAX.

11. du3uKo-XMMHUYECKHE OCHOBBI CMAUMBaHUS U PACTEKaHUS.

12. DneKkTpoKMHETHYECKHUE SBICHHS B KOJUIOUJHBIX CHCTEMaX.

13. IlpumeHeHnEe HOHHOTO OOMEHA MPU CUHTE3€ KOOPAUHALMOHHBIX COeAMHEHHH.

14. Crynnu. CtynHeoOpa3zoBaHueE.

15. Bzaumoneiicteue BMC c pactBoputenem.

ROO~NOOA

Kpumepuu ouyenueanusa pepepama

Ounenka TpeOoBanus K 3HAHUAM
OneHka «OTJIMYHOY» BBICTABISIETCSI CTYIEHTY, €ciau paboTa CTyIeHTa
OTJIMYHO HanycaHa TPaMOTHBIM HayYHBIM SI3BbIKOM, UMEET YETKYIO CTPYKTYpPY H

JIOTUKY M3JI0KEHUS, TOYKa 3pEHUsl CTyJEHTa 0OOCHOBaHHa, B pabore
MPUCYTCTBYIOT CCBUIKM HAa HOPMAaTHBHO-TIPABOBbIE aKThl, IPUMEPHI U3
Cy1eOHON NMpaKTUKHU, MHEHUSI U3BECTHBIX YUYEHBIX B JIaHHOM 00JacTH.
Crynent B paboTe BbIIBUTaeT HOBBIE HJEM M  TPAKTOBKH,
JEMOHCTPHPYET CHOCOOHOCTh aHATM3UPOBATh MaTEpHAIL.

OrneHka «XOpOII0» BBICTABISIETCS CTYACHTY, €CiM paboTa HarmcaHa
XOpOIIIO TPaMOTHBIM HAYYHBIM SI3bIKOM, UMEET YETKYIO CTPYKTYPY H JIOTHKY
M3JIOKEHUS, TOYKAa 3pEHUsi CTyJeHTa OOOCHOBaHHa, B paboTe
MPUCYTCTBYIOT CCHUIKM Ha HOPMATHBHO-TIPABOBHIE AKThI, IPUMEPHI U3
Cy/1eOHOM TPAKTUKK, MHCHHS I3BECTHBIX YUEHBIX B JAHHOM 00JIacTH.
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OrleHKa «YJOBJICTBOPUTECILHOY»  BBICTABISCTCS, €CIM  CTYACHT
YIOBJICTBOPUTEIBHO | BBINOJIHWI 33/IaHHe, OJJHAKO HE IMPOJAEMOHCTPHPOBAN CIHOCOOHOCTH K
HAyYHOMY aHajau3y, HE BBICKa3biBAl B pabOTEe CBOErO0 MHEHHS,
JONYCTHJI OIIMOKU B IOTHYECKOM 00OCHOBAHHH CBOETO OTBETA.

OrieHKa «HEYIOBICTBOPUTEIILHOY» BBICTABIACTCS, €CIH CTYICHT HE
HCYOOBJICTBOPUTCIIBHO | BBIIIOJIHWII 3aJaHHUC, HJIU BBIIIOJIHUI €TI0 q)OpMaJIbHO, OTBCTHUII Ha
3aJ[aHHBIA BOMPOC, MPU ITOM HE CChUIAICA HA MHCHHS YYEHBIX, HE
TPAKTOBAJI HOPMATUBHO-IIPABOBBIC AaKTbl, HC BBICKA3bIBaJl CBOCTO
MHEHHSI, HE MPOSIBIJI CIIOCOOHOCTh K aHaIM3y, TO €CTh B LIEJIOM IENb
pedepara HE TOCTHTHYTA.

Ilpumepnsvle KOnmponbHbIE 80RPOCHL K IKIAMEHY

[TPEAMET KOJUTOUJIHON XUMUU. OCHOBHBIE CBOMCTBA KOJIJIOUJIHBIX PACTBOPOB. MEPA JIUCITEPCHOCTH.
I'ETEPOrEHHOCTB KOJIJIOUJHBIX CUCTEM.

XAPAKTEPUCTHUKA JIUCITEPCHOU ®A3bI. YUCTIEHHAS, OFbEMHASI U MACCOBASI KOHLIEHTPALIMU JIUCITEPCHOM
DA3BI.

Knaccudukanus aucnepcHpIX CUCTEM IO BUAY TUCTIEPCHOM (pa3bl, arperaTHbIM COCTOSIHUSIM M pa3Mepam
YacTUL] TUCIIEPCHOH (as3bl.

Mepa nucnepcHOCTH. I '€TepOreHHOCTh KOJUIOUIHBIX CUCTEM.

OcHoBHbIE CBOWMCTBA KOJUIOMAHBIX pacTBOpoB. [loHsaTHE 0 KOMIIONAHBIX cucTeMax. [IpuHIMIBI
KJIacCU(UKALUH TUCTIEPCHBIX CUCTEM.

ArperaTuBHas HEYCTOMYUBOCTb. PacKiIMHUBarOILIEE 1aBICHUE.

OnTuveckre CBOMCTBA TUCIIEPCHBIX cucTeM. PaccesHue ceera. Dddekt Tunnansa-Dapanes. Ypasaenue Pames.
AOcopOuus ceTa.

3akon byrepa-Jlam6epra-bepa.

Oxpacka KOJUIOMIHBIX CUCTEM

MounekynsipHO-KUHETHYECKHE CBOMCTBA KOJUIOMAHBIX cucTeM. bpoyHoBckoe aBmkenne. CpelHUi CABUT YacTHULL.
Ocmoc u 1uddy3us B KOJUIOUAHBIX CHCTEMax

CenumeHTanus CyCieH3ui U ceqUuMEHTallMOHHO-T1(()Yy3MOHHOE paBHOBECUE KOJIJIOUIHBIX YaCTHI.
[ToBepxHocTHBIE sABIIeHUs. [loBepxHOCTHOE HaTshkeHHE. KpaeBoii yrosl cMaunBaHusl. Ternora cMauyuBaHusl.
KanunnsipHoe nogHsTHE N OMYCKAHUE KUKOCTH.

[ToBepxHOCTHBIE siBNeHUs. OCHOBHBIE MOHATHSA aacopounu. Pusndeckas U XUMUUECKas aJIcopOLUu.

Y CTONYMBOCTB M KOATyJIsLUs JUCIIEPCHBIX CUCTEM. BIMsAHNE 2IEKTPOJIUTOB.

Koarynsauus B npucyTcTBun 31eKTpoauToB. [IpaBuio 3HauHOCTH

Meroas! moy4eHus: KOJUIOUI0B. J(ucreprupoBanue, MenTu3anus.

JIBOMHOM 2JIEKTPUYECKHUN CIIOH U DJIEKTPOKMHETHUYECKUE sBICHUS. [I0BEpXHOCTHAs SHEPTUS U 3aps]l IOBEPXHOCTH.
Crpoenue JIDC. Teopus I'yu-Usnmena.

JBonHoi snekTpuueckuii cioit. Teopus I'ensmronbsua- [leppena.

[ToBepxHocTHas sHEprus u 3apsan nosepxHoctu. Crpoenne [19C. Ypasuenue HepHera.

JIBoiiHoM anektpuueckuii cioi. Teopust LltepHa. DnekTpokuHeTHUecKkuii noTeHuuan. M3oanekrpudeckas To4kKa.
DONEKTPOKUHETUYECKHUE SIBICHUS. DIEKTPodopes3 U 31EKTPOOCMOC.

CrtpoeHune Munen 30Je.

Ounctka 301er. MeToab!

Teopus ycroiunBocTH a110(hoOHBIX 307ei. Teopus JJIDO (pusnueckas reopusi).

3amuTa KOJUIOUIHBIX YacTHUIl. I'eTepoKoaryisinus u rerepoaaaryJsius.

[lens! u smynbcun. MeToibl OMY4YEHUsI, CTPOEHUE U YCTOWYUBOCTb.
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29. PaccesiHMe U ONSIpU3aIUs CBETA B KOJUIOUAHBIX CUCTEMAX.
30. 3akon Panes u ycnoBus ero npuMmeHneHus. [lornomienne cBeta B TUCIIEPCHBIX CHCTEMAX.

IIpumepsbl 3K3aMeHANMOHHBIX OWJIETOB
IK3aMeHANOHHBIN Omier Ne 1
Ilo nuciuminae «KoJsmonagHas XuMHS»

1. Ilpenmer xomtougHOoW XuMuu. OCHOBHBIC CBOKMCTBA KOJUIOMJHBIX pacTBOpoB. I[loHsTHE O
KOJUUIOUJTHBIX CUCTEMAX.

2. JIBOMHOM AJEKTPUUYECKUN CIION U JIEKTPOKUHETHYECKUE siBJICHUs. [loBepXHOCTHAs SHEprus U 3apsij
nosepxHocTu. Ctpoenue JI9C. YpaBuenue HepHcra.

3.Kakoe ctpoenue nMeer MuIleisia 3075, MOJYYEHHOTO MPU CIMBAHUU PACTBOPOB cyibdara Kaaus H
xJiopusa 6apusi, eciu B H30bITKE UMEETCS XJIOPHT Oapusl.

bunet paccMoTpeH u yTBEpKIeH Ha 3aceaHuu Kadeapsl

3aB. kadeapoii, mpodeccop A.M.CanamoB

IK3aMeHALMOHHBIN OnjieT Ne 2

ITo pucrunauze «KosutonaHasi  XHMH»

1. Mepa nucnepcHOCTH. I eTeporeHHOCTb KOJUIOUIHBIX CUCTEM.

2. /IBoitHoii  anexTpuueckuid  ciaoi.  Teopus  LlltepHa. DNEKTPOKMHETHYECKUM  MOTEHIMAIL.
N3o0snekTprudeckas ToUKa.

3.3071p MOKET OBITH MOJyYEH IyTEM JBOMHOIO OOMEHAa MEXAY XpOMaTOM Kallus U HUTPATOM CBUHIA.
CocTtaBbTe cXeMy CTPOEHUS MULIEILIBL.

busier paccMoTpeH U yTBEpK/IeH Ha 3acelaHuu Kadeaps

3aB. kadeapoii, mpodeccop A.M.Canamos

Kpurepun oneHkn oTBeTa Ha IK3aMeHe

4-GannbHas 1IKajga IToxazarenu Kpurepun

(YpoBeHb
OCBOCHHUS)

OtinyHO 1. ITonnora wu3noxxkeHust | CTyAGHTOM JlaH TOJHBIM, B JIOTHYECKOMH

(TOBBITIEHHBIH TEOPETUYECKOT O IIOCJIEI0BATEBbHOCTH PAa3BEPHYTHIM  OTBET

YPOBCHB) MaTepuana; Ha TIOCTaBJEHHBIH  BOMpPOC, TI/A€ OH

2. IlonHoTa U | IPOJEMOHCTPUPOBAJI 3HAHMS TPEIMETa B

IIPaBUIILHOCTh MOJIHOM 00beMe Yy4yeOHOH MpOrpaMMBbl,

peleHus JI0OCTaTOYHO ri1y0oKo OCMBICJIUBAET

MPAKTUYECKOTO JUCIUILINHY, CaMOCTOSITENIbHO, u
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Xoporio
(6a3oBbIii
YPOBECHb)

Y 10BNETBOPUTEND
HO
(moporoBbIit
YpOBEHB)

Heynosnersopure
JBHO
(YpoBeHb He
c(hopMHUpPOBaH)

o

3aJlaHus;
[IpaBunabHOCTG W/WH
apryMEHTUPOBAHHOCT
b U3JI0KEHUS
(mocnenoBaTeNbHOCTD
JICUCTBUN);
CaMoCTOATEIBHOCTh
OTBETA;

Kynberypa peun;

U T.JI.

HCYEPIBIBAOIIIC OTBEYaEeT Ha
JOTIOTHATENbHBIC ~ BOTPOCHI,  MPUBOJHT
COOCTBEHHBIC TPUMEPHI MO MPOOJIECMATHKE
IIOCTaBJICHHOT'O BOTIpOCa, eI
IPeUIOKEHHBIC MPAKTHYCCKUE 3aJaHus 0e3
OIINOOK.

CTyneHTOM JaH pa3BEpHYTHI OTBET Ha
MIOCTaBJIEHHBIM  BONPOC, TAE€  CTYACHT
JEMOHCTPHUPYET 3HAHUS, TPHUOOPETEHHBIC HA
JEKIMOHHBIX U CEMHHApCKUX 3aHATHAX, a
TaK)Ke MOJyYEHHBIE MOCPEACTBOM H3YUECHHS
00s3aTeNbHBIX Y4€OHBIX MAaTEepPHAJIOB 110
KypCy, JaeT apryMEHTUPOBAaHHBIE OTBETHI,
MIPUBOAUT MPUMEPHI, B OTBETE MPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHYECKOU
peublO, JIOTUYHOCTh U IOCJIEI0BATEIbHOCTh
orBeta. OHAKO JIOMYCKAeTCsl HETOYHOCTh B
OTBETE. Pemnn MPEAJIOKEHHBIE
MpPaKTUYECKHE 3aJaHusi C HEOOIBIIUMHI
HETOYHOCTSIMH.

Crynenrom JaH OTBET,
CBUJIETEJILCTBYIOIINNA B OCHOBHOM O 3HAHUU
IIPOLECCOB  M3y4aceMOW  JUCLMIUIMHBL,
OTJIIMYAIOMIMKACS HEJOCTATOYHON TIIyOMHOU
U TIOJIHOTOW PpAacCKpBITUS TEMBI, 3HAHUEM
OCHOBHBIX  BOIIPOCOB  TeOopuH,  ciabo
cOPMHPOBAHHBIMU  HAaBBIKAMU  aHAJIN3a
ABJIGHUM,  TNPOIECCOB,  HEAOCTATOYHBIM
YMEHMEM  JaBaTb  apryMEHTHPOBaHHbBIC
OTBETHI u PUBOJIUTH MIPUMEPHI,
HE/IOCTaTOYHO  CBOOOJHBIM  BJaJICHHEM
MOHOJIOTHYECKON peyYbl0, JIOTMYHOCTBIO U

MOCJIEI0BATEIbHOCTBIO OTBETA.
JomyckaeTcsi ~ HECKOJbKO  OMIMOOK B
COZIepKaHUU OTBETa u pELIeHUH

MPAKTUYECKUX 3aJaHUI.

CTyneHTOM J1aH OTBET, KOTOPBIM COJEPKUT

pan CEpBbE3HBIX HETOYHOCTEH,
OOHapyKMBAIOIIMKA HE3HAaHHE IPOLIECCOB
n3y4aeMoit MpeaMETHOM obnacTu,

OTIMYAIOIINUNCA HETNIyOOKUM PacKpbITHEM
TEMBI, HCE3HAHHUEM OCHOBHBIX BOHpOCOB
TeopuHu, HecHOPMHUPOBAHHBIMU HABBIKAMU
aHajii3a SIBJICHUM, MPOIECCOB, HEYMEHUEM
JaBaTh apryMEHTUPOBAaHHbBIC OTBETHI,
CJ1a0BIM BJIaJICHUEM MOHOJOTHYECKOI
peuYbl0,  OTCYTCTBHEM  JIOTUMHOCTH U
MIOCJIEIOBATEIIbHOCTH. BriBoabl
MOBEPXHOCTHBI. PerieHue npakTUYecKux
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3aJlaHUd HE BBITIOJIHEHO. T.€ CTYIOEHT He
CIOCOOEH OTBETUTH HA BOIPOCHI JaXKe MpPHU
JIOTIOJTHATEIBHBIX ~ HABOMAIIMX  BOIPOCAxX
MIPETo1aBaTelIs.

9. YYUEBHO-METOJUYECKOE U UTH®OPMAILIMOHHOE OBECIIEYEHUE
JUCHUIINHBI

9.1. YueOHas sureparypa:

a) OCHOBHAaA:

1. benuk B.B. ®usnueckas u komnounuas xumust/B.B. benmuk, K.M. Kuenckas. — M.: Akagemus, 2005. —
288 c.

2. 'enbpman M.H. Komnonanas xumus/M.U. I'enspman, O.B. Kosanesckas, B.I1. KOctpatos. — Cn6.:Jlans,
2005. — 336 c.

3. 3umon A.JI. Komnounnnas xumus/A.Jl. 3umon. — M.: AT'AP, 2005. - 320 c.

4. Kpyraskos [1.M. ®@uznyeckas u komwtonaHas xumust/[1L.M. Kpyraskos, T.H. XackoBa . — M.: Beicur.ik.,

2005.-319 c.

0) MONMOJIHUTEJIbHAS:
1. bane3un C.A. OcHoBbl pusnueckoit u kowtonaHon xumun/C.A. banesun, b.B. Epodees, H.1. [Tono6aes.
— M.: IIpocBemienue, 1975. — 398c.
2. Borouxkuii C.C. Kypc xomnounoit xumun. M.: Xumus, 1976. — 512c.
3. HoObrunn J[.I1. ®dusudeckas u komwtouaHas xumus/[1.I1. noosraun, JI.W. Kaganep u ap. — M.
IIpoceemenue, 1986. — 463c.
4. EBctparoBa K.M. ®usnueckas u komnouanas xumus/ K.1. EsctpatoBa, H.A. Kynuna, E.E. Manaxosa. —
M.: Bercur.k., 1990 . -487c.
5. ®ponos FO.I'. Kypc komnonanoi xumuu. — M.:Xumun,1982. —400c.
6.Y>xaxosa JI.5.,ApuakoBa P./]. JlTabopaTopHusbIil npakTukym; o penakuueit npd. J.x.H. CyaTsIroBoit

3.X.- Marac ITunnrpum,2008r.

9.2. UHTepHET-pecypcehl

1. http://c-books.narod.ru/pryanishnikovl_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

7. ChemSoft 2004
9.3. IIporpammHoe o0ecnieueHune

YHuBepcurer odecredeH He0OX0IUMbIM KOMIUIEKTOM JIMIIEH3HOHHOTO U CBOOOTHO
pacIpoCTpaHsIEeMOro MPOTPaAMMHOT0 00ECIICYCHHSI, B TOM YUCJIE OTE€UECTBEHHOTO IMPOU3BOJICTBA.

Kaxxnpiii oOyuaromuiicss B TeueHUe BCEro nepuojia o0yueHus o0ecrnevyeH HHANBUAYAIbHBIM
HEOTPAaHUYEHHBIM JIOCTYTIOM K AJICKTPOHHON WH(POPMAITMOHHO-00pa30BaTEILHON Cpe/ie YHUBEPCUTETA U3
0001 TOUKH, B KOTOPOM UMEETCs 10CTYI K MH(OPMallMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «IHTepHeT»
KaK Ha TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

VYHHUBepcUTET 00eCTIeYeH CIEAYIOUIMM KOMIUIEKTOM JIHIIEH3MOHHOTO MPOrPaMMHOT0 00€CIIeUeHusI.
1. JIumensuoHHOE MporpaMMHOe obecrieueHne, ucnoybzyemoe B Marl'Y
1.1.Microsoft Windows 7
1.2.Microsoft Office 2007
1.3.ITporpammusriii kommiekc MMUC “Busyansnas Ctyaus TectupoBanus’
1.4. AatuBupycHoe 10 Eset Nod32
1.5.CnpaBouno-nipaBoBas cucrema “I'apant”

Hapsmy C TpaAUIIUOHHBIMU U3JJAHUAMU CTYACHTBI U COTPYAHUKH UMCIOT BO3MOKHOCTD ITOJIb30BATHCA
OJICKTPOHHBIMHA ITOJIHOTCKCTOBBIMU OazamMu JaHHBIX

Tabnuuya 9.1.
Ha3zBaHnue pecypca Ccebuika/mocTyn

DnekTpoHHas 6MOIMoTeka oHnaH «EquHoe OKHO K http://window.edu.ru

00pa30BaTeILHBIM peCcypcam»

«O06pazoBarenbHbIil pecypc Poccum» http://school-collection.edu.ru

denepalbHBIN 00pa30BaTEIBHBIN MOPTAIT: YUPEIKICHHUS, http://www.edu.ru —

nporpammel, cranaptel, BY3b1, Tectsl EI'D, THA

denepanbHbIi EHTP HHOOPMAITHOHHO-00Pa30BaATEIbHBIX http://fcior.edu.ru -

pecypcoB (PLIMOP)

ObC "KOHCVYJIBTAHT CTYZAEHTA". DnextpoHHas http://polpred.com/news

OMOIMOTEKAa TEXHUYECKOTO BY3a

NznarenscTBO «JlaHby». DIEKTPOHHO-OMOIMOTEUHAsS http://www.studentlibrary.ru -

cucTeMa

Pycckas BupTyanbHast OubInoTeKa http://rvb.ru —

WznarensctBo «JlaHby. DIEKTPOHHO-OMOIHOTEUHAS http://e.lanbook.com -

cucTeMa

E>xenenenbHuk Hayku u oopazoBanus lOra Poccun http://old.rsue.ru/Academy/Archive

«AKageMus» s/Index.htm

Hayunas siekrponHasi 6ubnunoreka «e-Library» http://elibrary.ru/defaultx.asp -

DneKTpoHHO0-0nbmoreuHas cucrema [IPRbooks http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPABOYHAs CUCTEMA JJOKYMEHTOB B cepe http://www.informio.ru

obpazoBanus «MHGOpMUO»

WNudopmanmoHHo-1paBoBas cucrema «I apant CereBas BepcuHs, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Unarl'y

DeKTPOHHO-0MOIMoTeuHas cucreMa «tOpaiT» https://www.biblio-online.ru
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10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JJUCHUITJINHBI

TpeboBanust K aynuTOpWUW JUIsl JICKIIMOHHBIX M TPAKTUYECKUX 3aHATHN: OecHrymMHas CBeTIas
ayauTOpUs Ha 25 MOCA0YHBIX MECT C JJOCKOM.

TpeboBanus k ayauropun it 1TaOOPATOPHBIX 3aHATHIA: Taboparopus 60-70 M? C BBITSDKKO, OOIIHM 1
MECTHBIM (HaJl HIeCThIO paOOYMMH CTOJIaMHU) OCBEILICHUEM, KaHau3aluel (X0JI0IHas U Topsiuas Boja).

TpeGoBanust K CHEUUAIM3UPOBAHHOMY OOOPYIOBAHHUIO: BBITSHKHOM MIKad, XUMUYECKH CTOMKas
paKoBUHA, IIECTh J1a0OPAaTOPHBIX CTOJOB CO CTOMKHUM MOKPBITUEM, OJMH CTOJI MpEnoiaBareis, IBEHaAATh
71a00paTOPHBIX CTYNBEB, JOCKA, TCXHUYECKUE 1 AaHATUTUYECKUE BECHI.

Teopernyeckuii Kypc:

Jlexuuu, pe3eHTanuu

KoHTposbHbBIE TECTHI.

Crniycku BOIIPOCOB /1J1sl IPOBEACHUSI KOJUIOKBUYMOB.

BapuanTs! 3ajaHuii 17151 KOHTPOJIBHBIX paboT.

BapuanTsl 3amaHuil 1 caMOCTOSITENIBHOM pacueTHOW paboThl (CHEeUMaIbHO pPa3pabOTaHHBIM U
W3JIaHHBIM IPAKTUKYM JUISL CTYJEHTOB).

HaGop peakTrBoB 1 000py1OBAaHUS JIJIS JICKITHOHHBIX OITBITOB.

akrownE

o

JlabopaTopHbBIi NPAKTUKYM:

1. Tematmka u omnmcaHue JTabOPATOPHBIX pPAa0OT (CHEnUambHO pPa3pabOTaHHBIA W W3IAHHBIN
71a00paTOPHBIA MPAKTUKYM JUIS CTYICHTOB XMMUYECKOTO HAIIPABJICHUS).
Habop XuMHUYeCcKuX pEeakTUBOB K Ka) 10K JIabopaTopHOii paboTe.

3. JlabopaTopHbIEe YCTaHOBKH, 000pYI0BaHHE.

11. METOJUYECKHUE YKA3AHMS JJISI OBYYAIOILUXCS IO OCBOEHUIO
JUCUMUIIAHBI

JucuuruinHa «KoutonaHas XuMus» HampasiieHa Ha ¢popmupoBanue komnerenuuid: YK-3, OINK-1, OITK-
-2, TIK-2.

IIpoMexyTouHas aTTecTalys MPEANIONAracT K3aMeEH.

[Ipucrynas K U3y4eHHUIO JUCLMILIMHBL, HEOOXOAUMO B MEPBYIO OYEPEb O3HAKOMUTBHCS C COAEpPHKAHUEM
paboueii nporpammsl aucuuiuinHb! (PIL).

Jlexuuu UMEIOT LIEeNbI0 JaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHbBIX 3HAHHM.

[Tpu n3yuennu u npopaboTKe TEOPETUUYECKOTO MaTepraga HEO0OXOAUMO:

- TIOBTOPUTH 3aKOHCHEKTHUPOBAHHBIA Ha JIEKLIMOHHOM 3aHSITUM MaTepHal U JOMNOJIHUTH €ro C Yy4eToM
PEKOMEHI0BAaHHOM I10 TaHHOM TeMe JINTEpaTyphl;

- IIPU CaMOCTOSATEIHHOM U3yYEHHH TEOPETUUYECKOM TeMbI C/IeJIaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbIE
B PITJ] nureparypHble HCTOUHUKHU U pecypchl HHPOPMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTn «HTepHeT»
- IIPH MTOJATOTOBKE K MPOMEXYTOUHOM aTTECTALMU 110 MOYIIO UCIOIB30BaTh MaTepHalibl (POH/Ia OLIEHOYHBIX
CPEACTB.

[IpakTuyeckue 3aHATUS MPOBOMATCS C IENBI0 YIIIYOJNEHHs M 3aKperjieHus 3HaHWM, MOJYYEeHHBIX Ha
JEKUHUAX U B MPOIIECCE CAMOCTOATEIbHOM padOThl HaJl HOPMATUBHBIMU JIOKYMEHTaMH, Y4eOHON U Hay4HOU
JIUTEPaTypOu.

[Ipu moAroToBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOIUMO:
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- U3YYHTb, TIOBTOPUTH TEOPETUUYECKUI MaTepHUall MO 3a/1aHHOM TeMe;
- IIpY BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yUUTh, IOBTOPUTH TUIIOBBIE 3a/1aHuUs,
BBITIOJTHSIEMBIE B ayIUTOPHUH.

Pexomenaauuu no padore ¢ Hay4YHOH M y4eOHOI JTUTEpaTypoi

Pabota ¢ yueOHOM 1 HayIHOU JTUTEPATYPOU SBIISICTCS TJIaBHON (hOPMOM CaMOCTOSTEIIHHOM
paboThl 1 HEOOXOaUMa MPH MOATOTOBKE K YCTHOMY OINPOCY HAa CEMHHAPCKUX 3aHATHUSAX, K MOAYJIbHBIM
KOHTPOJIbHBIM paboTam, onpocy, 3a4eTy. OHa BKIIIOYaeT NpopaboTKy JEKIIMOHHOTO MaTepralia — U3ydeHue
PEKOMEH/I0BAaHHBIX HCTOYHUKOB M JIMTEPATYpPbl MO TEMATHKE JIEKIIH. KoHncnekr nekuuu noimkeH
coJiep>kaTh pedepaTUBHYIO 3allMCh OCHOBHBIX BOIPOCOB JICKIIMH, MPEJIOKEHHBIX MPENOIaBaTelIeM CXEM
(Ipu UX IEMOHCTpALMH), OCHOBHBIX HCTOYHUKOB U JINTEPATYPHI [10 TEMaM, BBIBOJBI 110 KaXKJIOMY BOIIPOCY.
KoHncnekT nomkeH ObITh BBIMOJIHEH B OTIAENBHON TeTpaau 1o npeamery. OH MoJKeH ObITh aKKypaTHBIM,
XOPOIIO YUTAEMBIM, HE COJIEPKATh HE OTHOCAIIYIOCS K TeMe MH(POPMALIUIO WIN PUCYHKH.

KoHcnekTsl HaydyHOM TUTepaTyphl IPU CaMOCTOATEIHLHON MOATOTOBKE K 3aHSITHUSIM JTOJIKHBI
OBITH BBIMTOJHEHBI TAKXKE aKKypaTHO, COJEPkKaTh OTBETHI HA KaXX/IbI MOCTaBICHHBIN B TEME BOIPOC, UMETh
CCBUIKY Ha HCTOYHHK HHGpopManmuu ¢ o0sA3aTeNbHBIM YKa3aHWEM aBTOpa, Ha3BaHUS M TojJla W3JaHus
UCTIOJB3yeMON Hay4yHOW juTeparypbl. KOHCIIEKT MOXKeT OBITh OMOPHBIM (COIEp)KaTh JUIIb OCHOBHBIC
KIIFOYEBBIE TO3UIIMK), HO MPH 3TOM TO3BOJSIOLUIUM JaTh IOJHBIA OTBET MO BOMPOCY, MOXKET OBITh
moipoOHBIM. OOBEM KOHCIIEKTa OMPEACISAETCS CAMUM O0YJarOIIAMCHL.
B nporuiecce paboThl ¢ yueOHOM U HAyYHOM TUTEpaTypOil 00yHarOIIUNCS MOXKET:
- JenaTh 3alMCHU MO XOJy YTE€HUs B BHUJE IPOCTOrO0 WJIM PAa3BEPHYTOrO IUIaHA (CO3/1aBaTh IEpeyeHb
OCHOBHBIX BOIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);
- COCTaBJATH TE3UCHl (UMTHPOBaHWE HaWOOJEe BAXHBIX MECT CTAaTbU WM MOHOTpaduu, KOPOTKOE
U3JI0’KEHUE OCHOBHBIX MBICIICH aBTOpa);
- TOTOBHUTH aHHOTALNH (KpaTKoe 0000IIeHNE OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIEKTHI (Pa3BEPHYThIC TE3UCHI).
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Pa6ouas nporpamma nucuurinabl «KosmonaHas XuMus» COCTaBlieHa B COOTBETCTBUH C TPEOOBAaHUSIMU
®I'OC BO no cneunansHoctu 04.05.01. «®yHnameHTanbHas ¥ NPUKIaJHAs XUMUS», YTBEPKIEHHOTO
npuka3zoM MuHHCTEpCcTBa 00pa3oBanus u Hayku Poccuiickoit @enepariuu ot 13 mrons 2017 . Ne 652

[Iporpammy coctaBmiia:  JOIEHT Kadeapbl xumun Yxkaxona JI.A.

Pabouas mporpamma ogo0OpeHa Ha 3acenaHuu Kadeapbl XUMHH

[Tpotokon 3acemanust Ne _ 10 oT « 20 » uioHsA 2023 r.

PaGouas nporpamMma 0/100peHa y4e0HO-METOIUYECKIUM

Ouosiornyeckoro__ QaxyabTera

ITporokon 3acenanus Ne 10 OT « 26 » HIOHA 2023 .

COBCTOM XUMHUKO-

[Tporpamma paccMOTpeHa Ha 3aceJaHuu Y 4e0HO-METOIUMIECKOT0 COBETa YHUBEPCUTETA

[Tporoxon 3acemanust Ne __ 10 OT « 28 » WIOHA 2023 1.
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CeeeHusi 0 nepeyTrBep KIeHUN MPOrPaMMbl HA OYepeaHOl YUeOHbIH IoJl M perucTpamun u3MeHeHn il

VYueOHbli Pemenne BHecenHble U3MEHEHUS Iloamnmce 3aB.
roj Kadeapsl kadeapoi
(Ne mpoTokoia,
JiaTa)
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