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1. AHHOTAIUSA
K padoueii mporpamMme AU CHUIIIMHBI
b1.5.13 Xumus
TpynoemkocTs 63.¢.

1.1. Henb ocBOeHHUsI U KPaTKoe Co/iep:KaHue TUCIUIITHHbI

lens ocBoeHusA:yriyOIeHHE HUMEIOLIMXCSA MPEACTABICHUH U TMOJTY4YEHHE HOBBIX 3HAHUU H
YMEHUH B 00JACTH XUMMH, 0€3 KOTOPBIX HEBO3MOYKHO PEIIEHHE COBPEMEHHBIX TEXHOJOTHMUECKHUX,
9KOJIOTUYECKUX, CHIPbEBBIX U AHEPIETUYECKUX MPOOIIEM.

Kpartkoe conepkaHue IUCIMITIIMHBIKBAHTOBO-MEXaHUYECKask TEOpUsl CTPOCHHS aToMa, OCHOBBI
TEOPUU XUMHYECKOW CBSI3U, SHEPreTHKAa XUMHUYECKUX pEakUui, FIEMEHThl XUMUYECKON KMHETUKU U
TEPMOJIMHAMMKH, 3JIEKTPOXUMHUUYECKHE MPOLECCHl, XUMHUS 3JIEMEHTOB M MX COEIUHEHUH, 3JeMEHTHI

XUMHHU OPTaHUYCCKUX COGI[I/IHGHI/If/'I.

1.2. IlepeyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsI N0 AUCHHUILINHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOEHHUsI 00pa30BaTeIbHON MPOrPaMMbI

[Inanupyemslie pe3ynbTaTsl
OCBOCHHS TTPOTPaAMMBbI
(comepskaHue ¥ KOJBI

[Tnarupyemblie pe3yIbTaThl O0YUYSHUS 110 JUCIUILINHE

KOMITCTCHITHH )

TOTOBHOCTH C | umemsb npedcmasienue:0 CTPOCHUU aTOMOB U MOJICKYJI; O BHAAX
€CTECTBEHHOHAYYHBIX XUMHUUECKOH CBSI3M M CIOCO0axXx €e 0Opa3oBaHMS;0XMMHUUCCKHX
TIO3UIUI OIIEHMBATH | CUCTEMAX (pacTBOpax, KaTaJIUTHYECKUX, JTICTICPCHBIX,
CTPOCHHE, XUMHYCCKUH | | JIIEKTPOXMMHUUECKHX CUCTEMaX ), UX CBOMCTBAX;

MUHEPAITLHBIA COCTAB 3eMHOH | 3HAMb XUMHUYECKYI0 TEPMHUHOJIOTHIO ¥ TIOJB30BATHCA CHO TPHU
KOPBI, Mopdoornyeckue | OMcaHuu XUMHYECKUX SIBIICHUIA; OCHOBHEIE
0COOCHHOCTH W T€HETUYECKHE | CTEXHUOMETPUYCCKUE 3aKOHBI, (yHIaMEHTAJIbHBIC KOHCTAHTHI,
THIIBI MECTOPOXKICHUH | €MHUIIBI  UX  M3MEpPEHHs, OCOOCHHOCTH TPOTCKAHUS U
TBEPIBIX IIOJIE3HBIX | BOSMOYKHOCTH YIpaBJICHUS XOIIOM XAMHYECKOTO

HCKOIIACMbIX TIpU PCUICHUA
3aJa4 110 palMOHAJIBHOMY H

KOMIUIEKCHOMY ~ OCBOEHHIO
reOpPeCypCHOr0  TOTCHIHAA
uezp (OITK-4)

MIPOLIECCA;CTPOCHUE BEUIECTB B KOHIAEHCUPOBAHHOM COCTOSIHUH;
3aBUCUMOCTh CBOWCTB BELIECTB OT THUNA KPHUCTAUIMYECKOU

pelIeTKy;
YMemb:3alAChIBATh JJIEKTPOHHYIO (OpMydy aroMa Jr00ro
3JIEMEHTA, BAJIEHTHOCTH u CTETIEeH! OKHCIICHMS,

OXapaKTepU30BaTh M IMPEACKa3bIBaTh CBOMCTBA 3JIEMEHTA U €T0
COCIMHECHUH; naBaTh OOIIyI0 XapaKTepUCTHUKY s-, P-, d-
3JICMEHTOB, 3aKOHOMEPHOCTH M3MECHECHHUS KUCIOTHO-OCHOBHBIX U
OKHCIIUTETbHO-BOCCTAHOBUTENILHBIX CBOMCTB B TMEpHOAE U
Tpynne;  ONpelessiTh  TEPMOIUHAMHYECKYIO  YCTOHYHMBOCTH
BEIIECTB, HAMIPABICHHOCTh MPOLIECCOB, B TOM 4HcCIe (a30BbIX, B
Pa3TMYHBIX YCIIOBHUSX; OXapaKTePU30BHIBATH YCIIOBUS
PaBHOBECHOTO COCTOSIHUSI CHUCTEMBI U €ro CJBWra, IpPHUBECTU
MEXaHU3M JJIEKTPOXUMUYECKOW M XHMHUYECKOW KOPpPO3UH H
MpeNIoXKUTh Haumbonee dS(PQPeKTUBHBIE CMOCOOBI  3aIIWTHI,
TUTAHUPOBATH XUMHUYCCKUE SKCIICPUMEHTHI [T TPOBEPKU HAYTHBIX
TUIIOTE3; 0000IIATh MOyYEHHBIE PE3YIbTaThI,

61a0enb METOTUKaAMHU pacuera o OCHOBHBIM
CTEXHMOMETPHUYECKIUM 3aKOHAM: KOJMYECTBA BEIECTBA, MACCHI,
o0beMa Taza, MOJIIPHOM MAacChl, MOJIIPHOM MAacChl DKBUBAJICHTA,
AIIEMEHTHOTO COCTaBa CIIOKHOTO  BEIIECTBAa; pacyera IO
XAMAYECKAM YPaBHCHHSM; TEIUIOBBIX I(PPEKTOB M CKOPOCTEH
peaKiuii; KOJIMYECTBEHHBIX XapaKTEPUCTUK pacTBOpPOB




WIEKTPOJIUTOB M HEIJIEKTPOJIMTOB: BHMJOB KOHLEHTpauui, pH,
TEeMIEpaTypbl ~ KUIEHHS H  3aMep3aHHs;  KOJIMYECTBEHHBIX
XapaKTEPUCTUK  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  CHCTEM,
raJlbBaHUYECKUX JIEMEHTOB, B TIPOIIECCAX 3JIEKTPOJIN3a,;
NPAaKTUYECKUMHA  HaBBIKAMH  pabOTBI € XUMHYECKUM
000pYyZIOBaHHEM M PEaKTUBAMH B COOTBETCTBUH C MHCTPYKIHCH
WIM METOJHMKON TPOBENEHUSI HKCIIEPUMEHTa C COOJIOIEHHEM
TpeOOBaHUI TEXHUKU 0€30MaCHOCTH

1.3. MecTo AMCHUILIMHBI B CTPYKTYPe 00pa30BaTe/IbHOH NPOrpaMMblI

WNunexc HaumeHnoBanue Ceme | MHmekchl 1 HAMMEHOBAHUS YU€OHBIX TUCITUATIIINH
JUCLUTIIUHBI CTp (Mopnyneit), IpakTHK
n3yue JUTSL KOTOPBIX
HUS | HA KOTOpPBIC OMUPACTCS | COJEp>KaHUE TaHHOU
coJiepKaHue JTaHHOU JMCIHATLINHBI
JUCHUIIIUHBL (MOAYJisA) | (MOJIYJisl) BHICTyHaeT
Onopou
b1.5.13 1,2 3HaHUS, YMEHUS U b1.5.05 Be3onacHocTh
KOMITETCHIIUH, JKM3HEACATEILHOCTH
NOJTyYCHHBIC b1.b.27 O6oramenue
0o0yyJaronuMucs B MOJIE3HBIX
cpenHen MCKOIAEMBbIX
obmeobOpazoBatenpHOl | b1.5.31["opHONIpPOMEI
IIKOJIC HIJICHHAS YKOJIOTUS

1.4. SI3bIk npenogaBaHusi: pyCCKU.




2. O0beM AMCHUILUIMHBIB 3a4eTHBIX eJHHUIAX ¢ YKa3aHHEeM KOJINYeCcTBAa aKaJeMUYeCKUX YacoB,
BblIeJICHHBIX HA KOHTAKTHYI0 pa0oTy o0y4arommxcsi ¢ npenojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) U HA CAMOCTOATEJIbHYIO padoTy 00y4aroumuxcst

Beinucka u3 yuebHoro miana (rp. C-I'J1-18):

Ko u HazBaHme NUCHMIUIMHBI IO YYEOHOMY TUTaHY

B1.5.13 Xumus

Kypc nzyuenus

1

CemecTtp(bl) U3ydeHUs

1,2

dopma MPOMEKYyTOTHON aTTeCTAllH (3a4€T/IK3aMEH)

DK3aMeH, YK3aMCcH

KOHCYJIbTAITNH)

Pacuetno-rpaduueckas pabota, ceMeCTp BHITIOJHCHHSI 1,2
Tpynoemkocts (B 3ET) 6 3ET
TpynoemkocTth (B yacax) (cymma ctpok Nel,2,3), B T.4.: 108+108
Nel. KonrakTHas  padora  oOywammmuxess ¢ | O0beM ayquTOpHOH Br.u. c
npenoaasaresem (KP), B yacax: paboTHl, MIPUMEHEHUEM
B Hacax JOT unn 301, B
yacax
O06nem pabots (B yacax) (1.1.+1.2.+1.3.): 55+34 -
1.1. 3aHATHS JICKITMOHHOTO THMA (JICKIIHH ) 36+16 -
1.2. 3aHATHS CEMUHAPCKOTO TUIIA, BCETO, B T.4.: 18+16 -
- CEMHUHAPBI (mpakTuyeckue 3aHSTHSA, - -
KOJJIOKBUYMBIH T.I1.)
- 1abopaTopHbIie paboThI 18+16 -
- IPAKTUKYMBI - -
1.3. KCP (KOHTpONIb CaMOCTOSTENbHOW pabOTHI, 1+2 -

HK3aMeHa B YUeOHOM IJIaHe)

Ne2. CamocTtosTeabHasa padora odyuyaromuxcsa (CPC) 17+38
(B yacax)
Ne3, KosnuecTBO 4acoB Ha JK3aMeH (IIPU HAIHYUU 36+36

lyKa3I)IBaeTC$I, €CJIM B aHHOTallu1 06paBOBaTeJ'II:HOI>i MMporpaMMebl 110 NO3ULNHU ((CBGHGHI/ISI O IPUMCHCHUU JUCTAHIIUOHHBIX

TEXHOJIOTUH U QJICKTPOHHOT'O 06yquI/I$I)) YKa3zaH OTBET «Ja».
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3. Coep:xaHue TUCUUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKAa/IeMH4YeCKHUX YaCOB ¥ BUAOB YUeOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB 1o pa3jejaaM U BHAaM Y4eOHbIX 3aHATHI

Paznen Bcero KonrtaktHas padora, B yacax Yacel
4acoB CPC
= | B = = =
o E o o o
N = N N N
= s S = S
Q ) Q @) o
Q) § Q) Q) Q)
= 3 = 2 = =
@] 5 [P] = @] (] ~
S K S| o) = S S
o = I Q = = =
O “ O < O Q =
o < oo & | = oo ©
) o ~| © o ) ) [
S| EB| 2|8 | 2| | 2|8
S |—-s| E| 2| E |3 |&8|§
= |2 E| & E | | B E
< ) = Al o g ) é o o
= < T 5| X S, X = % N
= = E = = o) = < = N
AEEEIFI AR
= | B log| 8|8 |8 |E |8 |
XuMus Kak paszen 72 4 - - - 2 - - |11 -
€CTEeCTBO3HAHMSL.
CrexnoMeTpuiecKue
3aKOHBI XUMHH (TeMa 1)
Crtpoenue aroma u 4 - - - - - - - -
MepUoJUUEecKas cucTeMa
J.. Menneneena (Tema 2)
XuMuueckas CBI3b U 4 - - - - - - - -
CTpOEHHE MOJIEKYJI (Tema 3)
OO61ne 3aKOHOMEPHOCTH 4 - - - 4 - - - 2 (JIP)
XUMHYECKUX PEaKITHi
(Temn 4, 5)
PacTBOpbI (TeMBI 6, 7) 6 - - - 4 - - - 2 (JIP)
OCHOBBI 3JIEKTPOXUMUU 8 - - - 8 - - - 4 (JIP)
(temsr 8-11)
JucnepcHble U KOJIJIOUIHbBIE 2 - - - - - - - -
cucteMsl (TeMa 12)
TectupoBanue 4 - - - - - - - 3 (I0IT)
PT'P - - - - - - - - 6 (PT'P)
DK3aMeH 36 - - - - - - - - - 36
Bceeo uacos 3a 1 108 | 36 | - - - |18 | - - - | 1| 17(36)
cemecmp
XHUMHSI 37IEMEHTOB U UX 72 12 | - - - 10| - - - | 2] 5UIP)
coenunenuii (temsr 13-20) 14 (CT)
OJIeMEHThI OPraHuYeCcKOi 4 - - - - - - - 10 (CT)
xuMuH (Tema 21)
Tectuposanue - - - - 6 - - - 4 (IIT)
PT'P - - - - - - - - 5 (PTP)
DK3aMeH 36 - - - - - - - - - 36
Bcezo uacos 3a 2 108 | 16 | - - - |16 | - - - | 2| 38(36)
cemecmp

[Ipumeuanne: JIP — cocraBneHue orderoB 1o JyaboparopHbM 3aHsaTHsM, IIT — moaroroBka k tecruposanuto, PI'P —
HanucaHnue pacuyeTHo-rpadguyeckord padboter, CT — caMoCTOsTENEHOE H3YUSHHE TEM.
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3.2. Conepxxanue TeM NPOrpaMMbl TUCHHUILINHBI
Tema 1. Xumus kax pazoen ecmecmeo3nanusa. CmexuomempuuecKkue 3aK0OHbl XUMUU

IIpenmer u 3agaun xuMuM. XUMHAYECKHME 3HAHUS B NPAKTHYECKOW AEATEIBHOCTH JIIOJIEH.
XUMHS B CUCTEME €CTECTBEHHBIX HAYK.

HcTopus xumMun: OUCK NiepBodJieMeHTa B ¢puitocopckux yueHusx pesneit ['peryn; anxumus,
ATPAXUMUSL; OTKPBITHUE MEPBBIX XUMHUUECKUX AneMeHTOB. Tpyasl M.B. JlIomonocoBa u A.JI. JIaByasbe;
3aKOH COXPAaHEHHUsS MacCChl BEIIECTBA; ATOMHO-MOJIEKYJIIPHOE YYEHUE U YYEHHE O COCTaBE BEILECTBA.
Jx. JlanbTOH: 3aKOH KpaTHBIX OTHOUICHHH, aToMHBIA Bec. Knaccudukanus >IeMEHTOB MO HUX
aTomubIM BecaM. JK. ITpycT: 3aKkOH MmocTosHCTBA cocTaBa. M.5. Bepuenuyc: XMMHUecKas CUMBOJIHKA,
YpaBHEHUsI XUMHYECKUX PEaKLUUi, YTOYHEHUE aTOMHBIX BecOB. [IOHATHS: aTOMHas eJUHUIA MAcChl,
OTHOCHTEIIbHAsA aTOMHAs Macca JIEMEHTA, OTHOCUTENbHAs MOJIEKYJIsipHas Macca Bemectsa. JK.JI. I'en-
Jltoccak: 3aKOH MPOCTBHIX OOBEMHBIX OTHOIICHHN. A. ABOrajpo: 3aKOH ABOTajapo, 4ucio ABOTaipo.
[TonsiTHE O KOJIMUYECTBE BELLIECTBA: MOJIb, MOJIIpHAsl Macca, MOJISIPHBIN 00beM ra3oB. ['a30Bbie 3aKOHBI.
. PuxTep: NOHATHE SKBUBAJICHT, 3aKOH SKBUBAJIECHTOB. Bale€HTHOCTH.

Tema 2. Cmpoenue amoma u nepuoouueckan cucmema /.M. Menoeneega

Atomuctnueckue runoressl JJemoxpura, M. Hetotona, JI. Jansrona. OTKpbITHE 3JIEKTPOHA U
JIPYTUX deMEHTapHbIX yacTull. Mozens atoma 1o Y. Tomcony («M3tom B mynunrey»). Monens atoma
no 3. Pesepdopay («Ilnanerapuas monens»). [IpotuBopeunss B Mmogenu O. Pesepdopnaa. OcHoBHOE
IIOJIOKEHUE KBAHTOBOM Teopuu. Monens atoma no H. bopy. KoprmyckynspHO-BOIHOBOW Iyann3m
3JI€MEHTapHBIX YACTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAaHUYECKHE MPEJCTABICHUS O CTPOEHUU aToMa: SIpO: COCTaB,
3apsi siApa, aTOMHBIN BeC, MOPSIAKOBBIM HOMEP B MEPUOJIUYECKONW CHCTEME, U30TOMbL; 3JIEKTPOHHAs
000J104Ka: 3JIEKTPOHHAsA OpOUTAIb, KBAHTOBbIE UKcia (IJIaBHOE, OpOUTAIbHOE, MATHUTHOE, MATHUTHOE
CIIMHOBOE); 3allOJIHEHUE JJIEKTPOHHBIX ClIoeB: MpuHIuMN [laynu, NpUHIMN HAWMMEHbIIEH SHEpPrHH,
npaBuio XyHuaa, npasuia KiiedkoBckoro.

CocTosiHUE STEKTPOHHBIX O0OJOYEK SJIEMEHTOB M MEPUOAMYHOCTh MX CBOWCTB: DHEPIHUS
MOHM3AINH, CPOJCTBO K 3JIEKTPOHY, MEKTPOOTPULIATEILHOCTh, aTOMHBIE PaJNYCHl.

Tema 3. Xumuueckas céa3b u cmpoeHue moJiexy’i

OcHoBHbIE MOJNOXKEHUSI Teopuu cTpoeHus BemecTB A.M. bytiepoBa. CoBpeMEHHOE MOHSATHE
XUMUYECKON CBSI3U: DHEPrusi XMMHMUYECKOW CBS3M; JUIMHA XMMHYECKOM CBA3W. Buabl xummnueckon
CBSI3U.

KoBanentHas cBsi3b. MeTON BaJEHTHBIX CBS3€. XapaKTEPUCTUKU BaJCHTHOW CBS3H:
HACHIIIAEMOCTh, HANPaBJIEHHOCTh, MOIAPU3yeMOCTb. [ MOpuaM3aIys aTOMHBIX BaJICHTHBIX OpOHUTANICH.
MeToa MONEKYJISIpPHBIX OpOUTaIei. DIEKTPOHHBIE CTPYKTYPbl HEKOTOPBIX MOJIEKYJ TT0 MeToay MO u
ux cBoricrBa. MoHHAs CBA3b.

Merannuueckas cBA3b. MeTaubl, IPOBOAHUKH, IOJTYIPOBOJIHUKH, TUIIEKTPUKH.

BognoponHas cBs3b. MexmonekyispHble B3auMoeiicTBus (cuibl Ban-ngep-Baanbca).

KomruiekcHble coeMHEeHUs: HOH-KOMIUIEKCO00pa3oBaTellb, JUTaH/bl, BHYTPEHHSS U BHEIIHSS
cdepbl, KOOPAUHAIIMOHHOE YHUCI0. MOHO- M MONUACHTaTHbIeNUranasl. HoMeHkaTypa KOMIUIEKCHBIX
coenuHeHUi. Knaccudukanus KOMIIJIEKCHBIX COeTMHEHHH. Jlpcconmanusi KOMIUIEKCHBIX COSMHEHUH.
KoHcTanTa ycTOWYMBOCTH KOMIUIEKCHOTO HOHA. I[Ipupona XuMUYecKOW CBSI3M B KOMIUIEKCHBIX
coennHeHUsAX. [I[puMeHeHre KOMIUIEKCHBIX COEAMHEHUM.

ArperatHoe  cocTosiHME — BemlecTBa.  Kpucrauimdeckoe W aMoppHOE  COCTOSIHHE.
Kpucrannnueckas pemerka. XuMudeckas CBs3b B KPUCTALINYECKHUX Teax.

Tema 4. Dnemenmuvt xXumuueckoi mepmoOUHAMUKU

BnyTtpeHnHss sHeprus. [-il 3aKkOH TEpMOAMHAMUKN NPUMEHUTENBHO K XMMUYECKUM CHCTEMaM.
[lonATHS «PHTANBNNA», «CTAHAAPTHAS SHTANBIUA», «IHTAIBIHSI 00pa30BaHUM). DHEPreTU4ecKue
3(PeKTh XMMUYECKUX peakiuid. TepMOXUMHUYECKHNE ypaBHEHHUA. 3aKOH ['ecca U cleacTBUe U3 HEro.
II-ii 3ak0H TEepMOAMHAMMKM IPUMEHUTEIBHO K XHMHUYECKUM cucremaMm. [loHsTHE <«OHTpONUL»,
«CTaHJapTHas HSHTponus». HampaBieHne NpoTeKaHUs XUMHUYECKOW peaklIuHh. DHTAJbINUUHBIA |
SHTPONUIHBIN (akTopsl. DHeprus [nbG6ca. BiusHue Temmeparypbl Ha HamlpaBiICHUE MPOTEKAHUS
XUMHYECKUX PEAKIUM.




Tema 5. Xumuueckasa Kunemuka

[lonsiTe cucTeMbl, BUABI XMMHMUYECKHX CHUCTEM. ['OMOr€HHbIE M TE€TEPOrCHHbIE PEaKIUH.
CKOpOCTh TOMOT€HHBIX M TE€TEPOre€HHBbIX peakuuil. PakTophl, BIAUSIONINE HA CKOPOCTh XUMHUYECKOMN
peaxIu: KOHICHTpanus (3aKOH JEHCTBYIOMIMX Macc), Temreparypa (TemrmepatrypHbliii Ko3dduiuent
peaxiuu, npaBuio Baut-I'odda), sHeprus aktuBanuu. YpaBHeHue AppeHuyca.

Karanuz u karamutuueckue cuctemsl. [IpuMeHeHHE KaTaau3aTOpoOB B XUMHUYECKHX,
OHMOJOTUYECKHX, TEXHUYECKUX CUCTEMAX.

Xumnueckoe pasHoBecue. KoHcranTa XmMuueckoro pasHoBecus. lIpaBuna cmemeHus
xumu4deckoro paBHoBecus (mpunuuin Jlelllarense-bpayna).

PaBHOBecusi B rereporeHHBIX cucteMax. da3oBoe paBHOBecwe W mpaBwio (a3 ['mbOca.
[IpeacraBnenus o qfuarpaMmax COCTOSTHUM.

Tema 6. Pacmeopuvl Kak Xxumuueckue cucmemul

Onpenenenue u kaaccudukaius pactBopoB. CrocoObl BIpaKEHHsI KOHIICHTPAIIUH PACTBOPOB.
[Ipoueccel pactBopeHus. [IoHATHS «COMBBATHDY, «THUAPATHD», «KPUCTAJUIOIMIPAThDy. PacTBOPUMOCTD
BEILECTB B PA3JIMYHBIX arperaTHbIX COCTOSHMSX. 3aKOH pacmpeneseHus. JKCTpakiuus. 3akoH ['enpu u
3akoH Payms mns upeanpHBIX pacTtBopoB. Ocmoc. YpaBuenue Bant-IT'odhda mns ompenenenus
OCMOTHYECKOT0 naBieHus. D0ynuockonus. Kpuockomus.

Tema 7. Pacmeopul 31eKmpoaumoe

Teopus anexrponurnueckoil quccounanuu C. Appennyca u .M. MenneneeBa. Ilokazarenu
IPOLIECCOB 3JEKTPOIUTHUECKON AMCCOIMALMM: CTENEHb IUCCOLMAIMM, KOHCTAHTa AMCCOLUAIINH,
KKyLIasiCsl CTENEHb JUCCOLMAluU, aKTUBHOCTh MOHA. MloHHas cuiia pacTBopa.

Teopust KUCIOT, OCHOBAHUM U COJIEN C TOUKHU 3PEHUS SJIEKTPOIUTUYECKON JUCCOLUALINH.

PaBHOBecue ManmopacTBOPUMBIN 3JIEKTPOJUT — HAChILIEHHbIM pacTBop. IIpomsBeneHue
pPacTBOPUMOCTHU. Y CIIOBUS BBINAIEHUS U PACTBOPEHUS OCAKOB.

DneKTpoiauTHYecKas Auccoruanus BoAbl. Bomopomusiii mokazatens pH. CnocoOsr
OTIpeieJIeHUs] BOJOPOJHOrO ToKasarens. byepHbie pacTBOpHI.

I'maponmu3 coneit. IlokazaTenu MpoOIECCOB TUAPOIM3a (CTEMEHb THUAPOIN3a W KOHCTAHTA
THIIPOJIN3a), (PAKTOPBI, BIMSIOIIME HAa 3T POLIECCHI.

Tema 8. Okucnumenvno-60ccmanosumebHvle NPOUECCHl

Crenenp oxucineHus. OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIMUA M CIIOCOOBI COCTABICHHS
UX YpaBHEHUHl (METOJ »JJIEKTPOHHOrO OanaHca, METOJ HOHHO-MOJIEKYJISIPHBIX IOJTypeaKiuii).
BaxxHeiinme OKUCIUTENN U BOCCTAHOBUTEIH, 3HAUEHUE B IPOMBIIIIICHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKME MCTOYHMKHM DJIEKTpUUECKOM 5SHepruu. ['anpBanmueckue »saemeHTsl. OJIC.
ONeKTpoAHbIe TOTeHUUaNbl. YpaBHeHue Hepucra. CraHmapTHBIA — BOAOPOIHBIA  BJIEKTPO/I.
CraHgapTHBIN 1€KTPOAHBIN NOTEHIMAI. P HanpsKeHU MEeTalIoB.

Tema 10. nekmponus u e2o 3aKonbl

[locnenoBaTenpbHOCTh 3JIEKTPOIHBIX IPOLIECCOB MPHU DBJIEKTPOIM3E paciulaBa U pacTBOpa.
3akonbl Papajes. [[pumeHeHne IeKTpoIn3a.
Tema 11. Koppo3usa u 3auguma memannoe

Bunapl koppo3uun. @akTopsl, BIUSIONIME HA CKOPOCTh KOppo3uHu. CrocoOb! 3aIlMThl METAJIJIOB
OT KOpPpO3UH.

Tema 12. /lucnepchovie u KonnouoHvle cucmemol

JliucniepcHOE COCTOSIHUE BEIIECTBA. BUIbI TUCTIEPCHBIX CUCTEM.

Konnounnneie cuctemsl 1 ciocoObl uX nonydeHus. CTpoeHHe KOJUIOMAHBIX YacTHIl (MULIEILI).
OnTHyeckue U 3JEKTPUUECKHE CBOMCTBA KOJUIOMA0B. PaKTOpPbl YCTOMUMBOCTH KOJIJIOUJHBIX CHUCTEM.
Koarymsmus. 3HaueHne KOJJIOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMaX.

Hononnumenvnana mema. Xumuueckana u0eHmu@uKkayus u aHaiu3 eeuiecme

Kauecmeennvui ananuz 6 xumuu. Onpedenienue KAMUOHO8 U AHUOHO8 HEOP2AHUUECKUX
sewecms. Konuuecmeennvli ananus. Memoosl KoIuuecmeeHHO20 aHaIu3a: 2pasumMempuyecKuil
aHanus, MmMumpuMempudecKuti auanu3, KOMNIEKCOMempuiecKkoe mumpoeanue, OKUCIUMENbHO-



goccmaHosumenvHoe mumposanue. HHcmpymenmanbHvle Memoobl aHaIu3d: HNOMeHYUoOMempus,
KOHOYKmomempusi, xpomamozpaghusi, homomempus, cnekmpogpomomempusi.
Tema 13. Booopoo

Mecto Bomoponma B Ilepuommueckon cucreme J[.M. Menneneesa. M3oromsl Bomopona.
CrnocoObl monydenusi Bojoponaa. Pusnmyeckue M XHUMUYECKHE cBoicTBa Bojopona. CoennHeHus
BOJOPO/a C METAJUIAMHU M HEMETAJJIAMH.

Bona u ee crpoenue. JluarpamMmma coctostHust Boabl. Boga B npupoae. Xumudeckue u puU3nKo-
XUMHYECKHE CHOCOObI OYMCTKHM MpUPOHON Bonbl. Ilepokcua Bomopona, moilyuyeHue, CTPYKTypa H
cBorcTBa. [loHsATHE O BOTOPOIHOM YHEPTETUKE.

Tema 14. I'anozenwt

OOmiast XapakTepUCTHKa TaJOT€HOB: HAXOXKICHWE B TPHUPOJAE, CHOCOOBI TOIYyYEHHS,
duznyeckue U XMMUYECKHE CBOMCTBa. [amoreHoBOAOpPOIbI M  TallOTEHUIBl  METaJUIOB.
Kucnopoacoaepxaiiye KUCIOThI TaJOr€HOB U UX coNU. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOICTBA
rajioreHoB U UX coeAuHeHul. [[puMeHeHne raloreHoB U UX COeIMHEHUI.

Tema 15. Xanvkozenwt

Kucnopon. Ctpoenue monekyisl kucinopoza. [lonyyenune u xumMuueckue CBOMCTBA KUCIOPOAa.
O30H, CTpO€HHME MOJEKYJIbl, MOJyYeHHE U NMPUMEHEHHE O030HA. buosornueckas poip KHCIOpoja U
030Ha B )KMBBIX CUCTEMAX.

Cepa. Xumnueckue cBoiicTtBa cepbl. CoeIMHEHHS cepbl C BOJOPOJOM M KHUCJIOPOIOM.
Haxoxnenune cepsl B mpupope. Ilomydenue cepbl. ®Puznueckue CBOMCTBA Cepbl. AJUIOTPOIHbBIE
MOAU(UKAIINH CEPHI.

CepoBomopon u cepoBogoponHas kucinotra. Cynb(uasl, WX pacTBOPUMOCTb B BOJE H
B3aMMOJIEICTBHE C MUHEPATIbHBIMU KHCIIOTAMHU.

Okcuabl cepbl U COOTBETCTBYIOIIME UM KHCIIOPOJACOAEPKAIIUE KUCIOThl. KHCIOTHO-OCHOBHBIE
U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOM M cepHOW KuCIOT. CoiaM CEepHHUCTON U
CEpPHOM KHUCIIOT.

XHMMHUUYECKUE CBOMCTBA CEJICHA, TEJUIypa U UX COCJUHEHUN.

Tema 16. Inemenmut cpynnut azoma

CpaBHuTeENbHAsA XapaKTEPUCTHKA COEMHEHUI 2IEMEHTOB TPYIIIIBI a30Ta U UX TOKCUYHOCTb.

Azor. Ilonydenme, ¢uznueckue W XUMHUYECKHE CBOMcTBa azota. CoeauHEHHUs a3oTa C
MeTaJljIaMy (HUTPUJIbI): UX TOy4EHHE U CBOMCTBA.

AMMUaK: TMPOMBIIJICHHBIH CHHTE3, (PU3MUecKre W XHUMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
PaBHOBecus B BOJHOM pacTBOpe aMMHUaKa. TepMHUUYECKOe Pa3IoKEeHHUE COIC aMMOHMUS.

Oxkcunbl a30Ta: CTPOCHUE MOJIEKYJT, TOJTyYEHUE U XUMUYECKUE CBOMCTBA.

A3zotuctras kucimora U ee  cond  (HUTpUTHI). OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
XapaKTEPUCTUKH 3TUX COCTUHEHUM.

A3zotHas kucnora. [TomydyeHue B IpOMBIIITIEHHOCTH. XUMHYECKHE CBOMCTBA A30THON KHMCIIOTBHI.
[IprMeHeHre a30THOM KUCIIOTHI U €€ COJIEH.

®ocdop. AmrorpornHsie Momudukanuu (ocdopa. IlomydeHne M XUMHUECKHUE CBOHCTBA
docdopa. CoequHenust pocdopa ¢ metamuiamu U Hemetaiamu. Pochun u hochuapl, X MOITyICHUE,
B3anmojeiicteue ¢ Bojou. Oxcuabl (ochopa u docdhopconepxkanme kucnorel. Comu hochopHOi
KHCJIOTBI U UX XUMHYECKUE CBOMCTBA.

Mpb1ubsk, cypbMma, BACMYT. VIX cOeIMHEHMS C BOXOPOAOM U KUCIOPOIOM.

Tema 17. Inemenmot cpynnot y2nepooa

VYraepon u ero amioTponHble Moaudukauuu. buomorumueckas ponb yriepona. Kpyrosopor
yriiepozia B IpUpo/IE.

Heopranuueckue coenunenus yriepona. KapOuasl meramnoB. OKcuabl yriepoja. YTosbHas
KHCJIOTa U €€ COJIU.

CoenuHenus yriepoja c rajioreHamu, cepoit u azorom. Kapbamua. Cepoyraepon. Llnanumast.
KapGoHwibl MmeTamios.

Kpemuwnii. Coenunenust kpemuus. Cwnanbl. [amorenuast kpemuusi. Cunmmnuabl. Oxcuj
KpeMHHUs1. KpeMHueBbIE KUCIOTBI M UX COJU. [ 'MApOIn3 CUIIMKATOB.



Cunukarens. CUJIMKOHBI U ciiokcaHbl. CoenHeHus KpeMHus B ipupoje. CTeksa u CUTaIbL.

Kepamuka. [ToHsiTHE 0 BSOKYILIMX MaTepHaliax.

Kpartkas xapakTepucTiKa XMMUYECKUX CBOMCTB T€pMaHMsl, 0JI0Ba, CBUHIIA U MX COCAMHEHUH.

[IpuMeHeHne coequHeHn yraepoaa, KpEMHUs, TepMaHUs, 0JI0Ba U CBUHIIA.

Tema 18. dnemenmot nepeoit u ¢mopoii zpynn

[llenounble MeTaIbl, HAXOXKACHUE B MPUPOAE U TMOJIydeHUEe. BaxHelmme coeauHeHUs
IIEJIOYHBIX METAJUIOB: OKCHJIbI, TUIPOKCUIBI, IEPOKCUABL. [IpMeHeHrne MIeNIOYHBIX METAIOB U UX
COEIMHEHUI.

bepunnuit. Oxcua v ruIpoKcH Oepuiins, UX MOJy4YeHHUE U CBOWCTBA.

[llenouno3emenbHble MeTaIbl U MarHuid. [lomyueHue, XUMUYECKHE CBOWCTBA OKCHUJOB,
TUIPOKCHUJIOB U COJICH MarHus, Kaiblus U 0apus. JKeCTKOCTh BOJIBI M CIIOCOOBI €€ YCTPaHCHHSI.

Tema 19. Inemenmot cpynnot 60pa

Xumuueckue cBoictBa 0opa. CoenuHeHus 60pa C KHUCIOPOIOM, BOJOPOJIOM U TaJIOTCHAMMU.
Haxoxnaenne 6opa B npupoae. [lonyuenne 6opa. Kapbopansl. Coenunenust 6opa ¢ a3orom. bopHbie
KHCJIOTHI U UX coniu. [Ipumenenue coeuHeHuit 6opa.

Haxoxnenue amtomunust B npupoje. [loayueHue anrOMUHHS UM €r0 XMMHYECKHE CBOWCTBA.
CoenuHeHus QIIOMUHUA C KUCIOpOAOM U ranoreHamMu. OKCUA W THAPOKCHI aIIOMUHUS, HX
XUMHYECKHE CBOWCTBA. AMQOTEpHBI XapaKTep COEAMHEHUN amioMUHUS ANIOMUHATHL [uaponus
coseit amomuHus. CIUiaBbl QTIOMUHUS C JIPYTUMH MeTalamMu. [IpuMeHeHue aaiOMUHUS U €ro
COEIMHEHU.

Tema 20. Xumus d-snemenmos

[Tonoxxenue d-snementoB B [lepuonnyeckoii cucreme .M. MenaeneeBa. OcoOEHHOCTH XUMHH
d-anemenToB. XMMHUUECKHE CBOicTBa d-3JIEMEHTOB Ha MPUMEpE Xpoma, keje3a u Meau. KuciorHo-
OCHOBHBIE CBOMCTBA OKCHIOB M TUJIPOKCHUIOB ITHX 3JIEMEHTOB. KOMILJIEKCHBIE COEAMHEHUSI XpOMa,
Keye3a U Meu. 3aKOHOMEPHOCTH U3MEHEHUSI XUMHUICCKUX CBOMCTB d-3JIEMEHTOB M MX COCIMHCHUH B
rpyImnmnax.

Tema 21. Jnemenmaul op2anuuecKkoii Xumuu

[Ipenmet opranndeckoi xumuu. Teopust xumuueckoro ctpoerus:t A.M. bytneposa. M3omepusi.
VYrneBonopoasl. ['omonoruueckue psapl  yriieBoaopoJoB. DyHKIMOHAIBHBIE IPOU3BOAHbBIC
yraeBoaopoaos. Knaccudukanus 1 HOMEHKIIATypa OpraHuYecKUuX COeTMHEHUH.

Haxoxxnenne opraHuueckux coeauHeHui B mpupoge. Hedrs u  ee mepepaborka.
Bo3o6HOBNsIeMblE HCTOYHUKM OpraHUYECKHX coequHeHH. OCHOBHBIE KIJIACChl OPraHUYECKHX
coenuHeHuil. [IpenenbHble U HepeeabHbIE YIIEBOAOPOIbI: alIKaHbl, aJIKeHbI, aJTKUHbI. [{ukinueckue
YIJIEBOJOPOBI. ApomaTtnueckue YIJIEBOJIOPOBL. ['ereponuknnyeckue COEIMHEHHS.
lanorennpousBoaHble  yraeBoAopoaoB. Kuciopoacoaepxamiye MpPOU3BOJHBIE  YIJIEBOJIOPOIOB:
CHUPTHI, (EHOJBI, aJbACTUAbl, KETOHBbI, KapOOHOBBIE KHUCIOTHL. A30TCOJAEp)KAILUE MPOU3BOJHBIC
YIJIEBOJOPOJOB: HUTPOCOCAUHEHHMSI, aMUHBI. [[oydeHne U XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB
OpraHWYECKUX CoeMHEHHN. OpraHn4yecKre MoJIMMEPHbIE MaTEPHAIbI.

3.3. ®opMBbI M MeTObI NPOBE/ICHNS 3AHATHI, IPUMeHsieMble YUeOHbIe TeXHOJIOTHU
B nponecce npenogaBaHus JUCIUILIMHBL UCTIONB3YIOTCS TPAAULIMOHHBIE TEXHOJIOTUHN HapsIy C

AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUSAMMU.

Yyebnvie mexHolocuu, UCnojib3dyemble 6 06pa306am€ﬂbHOM npoyecce

Pasznen Cemectp Hcnonp3yemble akTHBHbIE/UHTEPAKTHBHBIC KonngectBo yacos
00pa3oBaTeNbHbIE TEXHOJIOTUU
1-7. O6uias xumus 1 Jlexys-BU3yaIu3aIys 4
PaboTta B MabIX rpyrnnax Ha J1abopaTOPHBIX 3aHATHAX 6
8. XuMmus 351eMEHTOB U HX 2 Jlekuusi-Bu3yanu3aiusi 3
COECTMHEHUH PaboTa B MasbIX TpyInax Ha Ja00paTOPHBIX 3aHIATHAX 6
9. DneMeHTHl OpraHMYecKOn Jlexnms-BU3yaTU3aIHs 1
XUMHUH
Bcero: 20




Jlexyus-euzyanuzayus criocooCTBYeT IpeoOpa30BaHUIO YCTHON M MHCBMEHHOW MH(OpPMALUH B
BU3yaJIbHYI0 (OpMY TIpH HCIOJIB30BAaHUM CXEM, PUCYHKOB, depTeskell u T.m. Takas nexuus
CIOCOOCTBYET YCHEUIHOMY pEIICHHI0 MpOOJEMHOW CHUTyallMM, T.K. aKTHBHO BKJIIOYAETCS
MBICJIMTENbHAS AEATEIbHOCTh O0YYaIOIUXCs MIPU IHUPOKOM UCIIOIb30BaHUN HATISITHOCTH U T.JI.

Paboma 6 manvix epynnax na 1a60pamopHuIX 3aHAMUAX TIO3BOJISIET Pa3BUTh YMEHUE PaboOTaTh
B KOMaHJe, IUIAHUPOBaTb M JIeNaTh BBIBOJABl HAa OCHOBaHMM IPOU3BEJCHHBIX JEHCTBUH, T.€.
3aKJIaJIbIBAET OCHOBBI HAYYHO-UCCIIEIOBATENbCKOM paboThl B JAaibpHEHIIEd mnpodeccnoHanbHOM

JCATCIIbHOCTH.

4. Ilepeyennb yueOHO-MeTOAUYECKOT0 O0ecniedeH s VISl CAMOCTOSITeILHOI
paﬁoTblzoﬁyqalomnxcsl 0 TMCHUIIJINHE

ConepxanueCPC
Ne HanmMenoBanue pasaena Bun CPC Tpyno- DopMBI 1 METOIBI
(TemMbl) TUCITUTUTHHBI E€MKOCTb (B KOHTPOJIS
yacax)

1 OO01u11e 3aKOHOMEPHOCTH CocTtapieHH€e OTYETOB I10 2 IIpoBepka 0TUeTOB MO
XUMHUUYECKUX pPEeaKLUH nabopartopHbIM 3aHaTuAM (aya. CPC) 71a00paTOPHBIM 3aHATHUSIM
(tema 5)

2 PactBopsI (TeMsl 6, 7) CocTrapieHue OTYETOB I10 2 IIpoBepka 0TUeTOB MO

naboparopHbIM 3auaTHsIM (ayn. CPC) J1a00paTOPHBIM 3aHATHSIM

3 OCHOBBI JIEKTPOXUMHUHU CocraBiieHHE OTYETOB 110 4 [TpoBepka oT4eTOB 1O
(temsbl 8-11) naboparopHbIM 3auaTHsIM (ayn. CPC) J1a00paTOPHBIM 3aHATHSIM

4 1-8 (temsr 1-12) [ToaroroBka K TECTUPOBAHHUIO (BHEAYI. 3 TectupoBanue

CPC)

5 1-7 (temsr 1-11) Hanucanue PI'P (Breaya. CPC) 6 ITposepkaPT'P
Bcero yacoB 3a 1 cemectp 17

6 XuMHS 3JIEMEHTOB U HX CocraBiieHHE OTYETOB 110 5 [TpoBepka oT4eTOB 1O
coenuneHuit (Temsr 13-20) naboparopHbIM 3aHATHSIM (ayn. CPC) J1a00paTOPHBIM 3aHATHSIM

CaMocTosITeThHOE H3YICHUE 14 CocTraBneHre KOHCIIEKTA C
teMm(Breayn. CPC) MOCTIETYFOIIEH TPOBEPKOH
B X0JIe 9K3aMeHa
7 DJIeMEHTHI OPraHUIeCKOH CaMocCTOsSITeTPHOE H3YIECHUE 10 CocTraBneHre KOHCIIEKTa C
xumuH (Tema 21) tem(Breayn. CPC) MOCTIEeTYIOIIEH MTPOBEPKOI
B X0JIe 9K3aMeHa
8 9, 10 (Temb113-21) [MoaroroBka K TECTUPOBAHHUIO (BHEAY/I. 4 TectupoBanue
CPC)
9 XuMUs 37IEMEHTOB U UX Hanucanue PI'P (Bueayn. CPC) 5 ITposepxaPI'P
coenunenuii (tems 13-20)
Bcero vacos 3a 2 cemectp 38
JlabopaTopHble paGoThl WM JIa0OpPATOPHBIE NPAKTHKYMBbI
Ne HaumenoBanwue passerna JlabopaTopHas paboTa uiu Tpyno- ®DopMBI 1 METOIBI
(TEeMbl) AMCIMIUINHBI 71a00paTOPHBIN MPAKTUKYM €MKOCTb (B KOHTPOJIS
yacax)
CPClaya.
1 cemectp
XuMus Kak pazjen Wuctpyxrax no Thb u I1b -2 Jonyck K 1a00paTOpHBIM
€CTECTBO3HAHUSL. paboram
CTexnoMeTpHIeCcKIe
3aKOHBI XUMHH (Tema 1)

1 O01ue 3aKOHOMEPHOCTH CKOpPOCTh ~ XMUMHYECKHX  pPEeaKIHil. 2/4 IIpoBepka oT4eToB 1O
XUMHYECKUX PEeaKUnii XMMHUECKOE paBHOBECHE 7a00OPaTOPHBIM 3aHATUIM
(Tema 5)

2 PacTtBopsI (Tema 6) SIBJICHUSI IPH PACTBOPEHHH BEIIIECTB 1/2

2 .
CaMmocrosiTenbHass paboTa CTyJeHTa MOXET OBITh BHEAYJUTOPHOH (BBINONHSAETCS CTYyACHTOM CaMOCTOATENFHO 0€3 yd4acTHs
HperoiaBaTes — HalpuMep, MOAT0TOBKA KOHCIIEKTOB, BHITIOJIHEHHE MUCbMEHHBIX Pa0OT U JIp.) U ay JUTOPHOHU (BBINOIHSIETCS CTYJEHTOM

B ayIUTOPUU CaMOCTOSITENBHO MOJ] PyKOBOACTBOM MPEToaBaTelsd — HapHMep, 1a0opaTopHasl WM MpaKTHdeckas paboTa).
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3 PactBopsl (Tema 7) I'uaponus cosei 1/2

4 OCHOBBI JICKTPOXHUMHH OKHCITUTEBHO-BOCCTAHOBUTEIbHBIC 1/2
(Tema 8) peaknuu

5 OCHOBBI JIEKTPOXHUMHH Psn HaIpsDKeHUH METaJlIoB. 1/2
(Tema 9) l"aspBaHMYECKUH DIIEMEHT

6 OCHOBBI JIEKTPOXUMHU DICKTPOIIN3 1/2
(tema 10)

7 OCHOBBI 3IEKTPOXUMUU Koppo3zus merannos 1/2
(tema 11)
Bcero vacos 3a 1 cemectp 8/18

2 cemecTp

8 XuMus 3JIEMEHTOB M HX | ['anmoreHs 1/2 IIpoBepka oT4eToB 1O
coenuHeHuil (Tema 14) 71a00paTOPHBIM 3aHATHIM

9 Xumust anmementoB u ux | Kucmopon. [lepokcua Bomopona 1/2
coenuHeHuil (Tema 15)

10 | Xumus osmementoB u ux | Cepa u ee COeAMHEHUS 1/2
coeauHeHui (Tema 15)

11 | Xumust 25€MEHTOB M HX | A30T U €ro COeIUHEHHS 1/2
coennHeHUH (Tema 16)

12 | XuMus 3IEMEHTOB W HX | YTIEPOI U €r0 COCTUHECHUS 1/2
coenuHeHuH (Tema 17)
Bcero gacos 3a 2 cemecTp 5/10*

*6 qacoB, OTBEJCHHBIX Ha JTA00PATOPHBII MTPAKTHKYM, OTBOJHUTCS I10J] TECTUPOBAHHUE

PaGora Ha 1a00paTOPHBIX 3AHATHAX

B nepron ocBoeHMs JUCHUIUIMHBI CTYJEHTHI IOCELA0T Ja00paTOPHbIE 3aHATHUSA, IIe padoTaroT
B MalblX TIpynmnax, CaMOCTOSITENIbHO HW3Y4alOoT J[ONOJHUTENIbHBIM TEOPETUYECKUIl MaTepual K
71a00paTOPHBIM 3aHATUAM. TeopeTudeckas yacTb paOOThI BKIHOYAET KOHCIEKTUPOBAaHHUE MPOBEICHUS
ONBITOB BO BpeMs JaOOpaTOPHOTO 3aHATHS C OO0sM3aTeNbHBIM MPUBEJICHUEM OOBSICHEHUH
HaOJIOJaEMBIX SIBIICHU, BRIBOJIOB, (POPMYIT pEaKIIHi.

Kpurepusimu  oneHku paboThl Ha J1a0OpaTOpHBIX  3aHATHAX  SABISETCS:  BIIAJCHUE
TEOPETUUYECKHUMH  TOJIOKEHUSMU 1O TEME, BBIIOJHEHUE MPaKTUUECKUX 3a/JaHUl, 3HaHHE
TEPMUHOJIOTMH, HAJTMYKE YPAaBHEHUH peakI1ii OMbITOB, BBIBOJIOB 10 MPOJIEIaHHON paboTe.

[Ipu BBINONHEHWHU JTAOOPATOPHOTO IMPAKTHKYMa HCIIONB3YIOTCS CIEAYIOUIHNE METOIUYECKUe
pa3paboTKu:
3aiiueBa H.B. JIabopaTtopHslii npakTukym 1o oouieit xumun. — Tomck, 2006.

[TorynseBa W.A. JlaGopaTopHblii NpPakKTUKyM IO HEOPraHMYEeCKOW XWUMUU (C 3JIeMEeHTaMu
aHanmuTHYeCKoW Xxumun). — Hepronrpu, 2016.

MaxkcumanbHblil 0asil, KOTOPBIM CTYJEHT MOXeT HaOpaTh Ha JIAOOpPAaTOPHOM 3aHATHUH, — 2

Oamna B 1 cemectpe u 4 6ayuia Bo 2 cemectpe.

CamocrosiTesibHasE padoTa CTy/JI€HTOB BKJIIOYAEeT MPOPabOTKY KOHCIIEKTOB JIEKIHM, 00g3aTeIbHON 1
JIOTIOJTHUTENBHON y4eOHOW JHUTepaTyphl B COOTBETCTBUU C IIaHOM 3aHATHA.OCHOBHOU (opmoii
npoBepku CPC siBisieTcst yCTHBINA (PpOHTANBHBIA OMPOC Ha J1a0OPATOPHOM 3aHITHU W TOCIEIYFOIIast
IIPOBEPKA 3HAHUH B XOZ€ TECTUPOBAHUS U HA DK3aMEHE.

Kputepusimu 1711 OLIEHKH pe3yJIbTaTOB BHEAYAMTOPHOW CaMOCTOSITENILHOW pabOTHI CTyICHTA
ABIIAIOTCA:

- YPOBEHb OCBOEHHSI yUeOHOTr0 MaTepuaa;

- YMEHHE UCIIOJIb30BATh TEOPETUUECKUE 3HAHMSI IIPU BBIIIOJIHEHNU IPAKTUUECKUX 3a7a4;

- c(OpPMHPOBAHHOCTHOOIICYIEOHBIX YMEHUH;

- 00OCHOBAHHOCTB M YETKOCTh M3JIOKEHUS OTBETA.

PacuerHo-rpadguyeckas padora B | cemecTpeBkintouaet20 3a1aHui U3 CIECAYIOMUX TEM:

1) Crexuomerpuueckue 3ak0HbI. OCHOBHBIE KJIACCHI HCOPTaHHUECKUX COCTHHEHUIA.
2) Crpoenue siapa atoma. SnepHbie peakiyu. PagioakTHBHOCTb.
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3) Xwumuveckas CBS3b.

4) OcHOBHbBIC 3aKOHOMEPHOCTH MPOTEKAHUSI XUMHYCCKUX PEAKIIHIA.
5) PacTtBOpHBI Kak (HU3HUCCKHE CUCTEMBI.

6) PacTBOpHI 2IEKTPOIHUTOB.

7) OKHCIHUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.

8) DIeKTPOXUMUYECKHE CUCTEMBI U MPOLIECCHL.

PI'P Bo 2 cemecTpe BritouaeT 13 3aaHuii U3 CIEIyIOUUX TEM:
1) KomruieKcHbIE COeTUHEHHS.
2) Tlepuoandeckas cucrema 3yeMeHTOB. CBONCTBA 3JICMEHTOB M UX COCITUHEHHUIA.

Tpebosanus k pabome. NpU PEUICHUN PACUYETHBIX 3a/a4y B 00s3aTENbHOM IMOPAIKE PEKOMEHIYETCs
yKa3bIBaTb (POPMYJIbI, 110 KOTOPHIM MPOBOJATCS PACUEThI, @ TAKXKE JIEJIaTh CChUIKY HA HCIOJIb3yEMbIe
3aKoHbl. PelieHue 3amay ocylIecTBISIETCS ¢ HCMOb30BaHMEM yueOHoro mocodbuss Iamnka H.JL
3agaun u ynpaxxHenuss mo oOmed xumuu. — M.: HUuTerpaa-IIpecc, 2007 (m apyrue Bepcuu
u3aanus).Beioop BapuaHTa OCYIECTBISAETCS B COOTBETCTBUU CO CIIUCKOM CTYAEHTOB (IOPSIKOBBIN
HOMEp B J)KypHaJle COOTBETCTBYET HOMEPY BapUAHTA).

Kpurepun onenku PI'P:
- IPaBWJIBHOCTH BBIIIOJIHEHNUSI PACUETHOTO 3a/1aHuUs;
- HAJIMYHE CCHUIOK Ha 3aKOHBI U ()OPMYIIHI;
- IIOJIHOTA U Ka4ECTBO OTBETA HAa BOIIPOCHI TEOPETUYECKOTO XapaKTepa.

1 IMpaBUJIbHO PCIICHHAA 3aia4a OLICHUBACTCA B 1 6amn.

PI'P Ne 1
Bap-m Ne 3apmau
1 1|53 |66 |83]151 | 180 | 215 | 247 | 296 | 316 | 334 | 354 | 391 | 466 | 507 | 539 | 594 | 608 | 660 | 688
2 2 | 54|67 | 84152 | 181 | 216 | 228 | 297 | 317 | 335 | 355 | 392 | 467 | 508 | 540 | 595 | 609 | 661 | 689
3 3| 55|68 | 85| 153|182 | 217 | 229 | 298 | 318 | 336 | 356 | 393 | 468 | 509 | 541 | 596 | 610 | 662 | 690
4 4 56|69 |86 | 154|183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 | 691
5 5157 | 70|87 | 155|184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692
6 6|58 | 71|88 156 | 185 | 220 | 232 | 301 | 321 | 339 | 359 | 396 | 471 | 512 | 544 | 599 | 613 | 665 | 693
7 7 59| 72|89 157 | 186 | 221 | 233 | 302 | 322 | 340 | 360 | 397 | 472 | 513 | 545 | 580 | 614 | 666 | 694
8 8128 | 73|90 | 158 | 187 | 222 | 234 | 283 | 303 | 341 | 361 | 398 | 473 | 514 | 546 | 581 | 615 | 667 | 695
9 9129 | 74|91 ) 159 | 188 | 223 | 235 | 284 | 304 | 342 | 362 | 399 | 474 | 515 | 547 | 582 | 616 | 668 | 696
10 10 [ 30 | 75| 92 | 140 | 189 | 224 | 236 | 285 | 305 | 343 | 363 | 400 | 475 | 516 | 548 | 583 | 617 | 669 | 697
11 11 | 31 | 76 | 93 | 141 | 190 | 225 | 237 | 286 | 306 | 344 | 364 | 401 | 476 | 517 | 529 | 584 | 618 | 650 | 698
12 12 | 32 | 77 | 94 | 142 | 191 | 206 | 238 | 287 | 307 | 325 | 345 | 402 | 477 | 518 | 530 | 585 | 619 | 651 | 699
13 13 | 33| 78 | 95| 143 | 192 | 207 | 239 | 288 | 308 | 326 | 346 | 403 | 478 | 519 | 531 | 586 | 620 | 652 | 700
14 14 | 34 | 79 | 96 | 144 | 193 | 208 | 240 | 289 | 309 | 327 | 347 | 404 | 479 | 520 | 532 | 587 | 621 | 653 | 701
15 15[ 35|60 | 97 | 145 | 194 | 209 | 241 | 290 | 310 | 328 | 348 | 405 | 480 | 521 | 533 | 588 | 622 | 654 | 702
16 16 | 36 | 61 | 98 | 146 | 175 | 210 | 242 | 291 | 311 | 329 | 349 | 406 | 481 | 502 | 534 | 589 | 623 | 655 | 703
17 17 | 37 | 62 | 88 | 147 | 176 | 211 | 243 | 292 | 312 | 330 | 350 | 407 | 482 | 503 | 535 | 590 | 624 | 656 | 704
18 18 | 38 | 63 | 80 | 148 | 177 | 212 | 244 | 293 | 313 | 331 | 351 | 408 | 463 | 504 | 536 | 591 | 625 | 657 | 705
19 23 [ 39 | 64 | 81 | 149 | 178 | 213 | 245 | 294 | 314 | 332 | 352 | 409 | 464 | 505 | 537 | 592 | 626 | 658 | 686
20 25 |40 | 65 | 82 | 150 | 179 | 214 | 246 | 295 | 315 | 333 | 353 | 410 | 465 | 506 | 538 | 593 | 627 | 659 | 687
PI'P Ne 2
Bapuanm Ne 3amau
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1 720 | 787 | 801 | 816 | 838 | 878 | 915 | 956 | 977 | 1009 | 1046 | 1086 | 1123
2 721 | 788 | 802 | 817 | 839 | 879 | 916 | 957 | 978 | 1010 | 1047 | 1087 | 1124
3 722 | 769 | 803 | 818 | 840 | 880 | 917 | 958 | 979 | 1011 | 1048 | 1068 | 1125
4 723 | 770 | 804 | 819 | 841 | 881 | 898 | 959 | 980 | 1012 | 1049 | 1069 | 1126
5 724 | 771 | 805 | 820 | 842 | 882 | 899 | 960 | 981 | 1013 | 1050 | 1070 | 1127
6 725 | 772 | 806 | 821 | 843 | 883 | 900 | 961 | 982 | 1014 | 1051 | 1071 | 1128
7 726 | 773 | 807 | 822 | 844 | 884 | 901 | 962 | 983 | 1015 | 1052 | 1072 | 1109
8 727 | 774 | 800 | 823 | 845 | 885 | 902 | 943 | 984 | 1016 | 1053 | 1073 | 1110
9 728 | 775 | 789 | 824 | 846 | 886 | 903 | 944 | 985 | 1017 | 1054 | 1074 | 1111
10 729 | 776 | 790 | 825 | 847 | 887 | 904 | 945 | 986 | 1018 | 1055 | 1075 | 1112
11 730 | 777 | 791 | 826 | 848 | 888 | 905 | 946 | 987 | 1019 | 1056 | 1076 | 1113
12 731 | 778 | 792 | 827 | 849 | 889 | 906 | 947 | 968 | 1020 | 1057 | 1077 | 1114
13 732 | 779 | 793 | 808 | 850 | 890 | 907 | 948 | 969 | 1021 | 1058 | 1078 | 1115
14 733 | 780 | 794 | 809 | 851 | 891 | 908 | 949 | 970 | 1022 | 1059 | 1079 | 1116
15 734 | 781 | 795 | 810 | 852 | 892 | 909 | 950 | 971 | 1023 | 1060 | 1080 | 1117
16 735 | 782 | 796 | 811 | 853 | 893 | 910 | 951 | 972 | 1004 | 1061 | 1081 | 1118
17 736 | 783 | 797 | 812 | 834 | 894 | 911 | 952 | 973 | 1005 | 1062 | 1082 | 1119
18 737 | 784 | 798 | 813 | 835 | 895 | 912 | 953 | 974 | 1006 | 1063 | 1083 | 1120
19 738 | 785 | 799 | 814 | 836 | 896 | 913 | 954 | 975 | 1007 | 1044 | 1084 | 1121
20 720 | 786 | 800 | 815 | 837 | 897 | 914 | 955 | 976 | 1008 | 1045 | 1085 | 1122

TecTupoBaHuUe SBISICTCS IPOMEKYTOUHON MPOBEPOUHON PabOTOI MO KypCy, MPOBOAUTCS 2 pa3a B 1-m
u 3 pa3a — BO 2-M cCeMecCTpe.

[Ipu moAroToBKE K TECTUPOBAHUIO UCTIONB3YIOTCS CIAEAYIOLINE METOANYECKHE Pa3pabOTKH:
[lorynseBa M.A. KoHTpo/bHO-U3MEpPUTENbHBIE MaTEpHAIbl MO JUCHUIUIMHE «XuMmus». Pazgens
«O06mas xuMust», «XuMus MeMeHTOB», « OCHOBBI OpraHnuecko xumuny». — Hepronrpu, 2015.

bT3 o o0reit XUMHUH TaKke pa3MmernieHa B Ca0
Moodlehttp://moodle.nfygu.ru/course/view.php?id=7931 B popmare TecT-TpeHAKEPOB

Temamuueckas cmpykmypa bBT3 (vacmv «Obwas xumusy):

1. Uctopus xumun. Crexuomerpus (40 3ananuii)

2. Ctpoenue atoma (40 3amanuii)

3. Xumudeckas cBsi3b U CTpoeHHe BemecTna (40 3ananuii)

4. OCHOBBI XUMHUYECKOW TepMoIuHaMHKH (20 3amaHuii)

5. OcHoBBI XUMHYECKOH KUHETHKH (40 3a1aHuii)

6. PactBopsr (40 3aganmin)

7. PacTBOpHI 31eKTponuToB (40 3amanuii)

8. OcHoBbI 25ekTpoxumuu (40 3amanuii)

Bunel TecTOBBIX 3aJaHUN:

Bun 3amanus Komuuectso T3 KonunyecTBo npesmnonaraeMbix OTBETOB
3a1aHus 3aKPBITON CTPYKTYPHI 165 1,2,3
3a/1aHusl OTKPBITON CTPYKTYPBI 84 1,2
3agaHus Ha COOTBETCTBUE 26 1
3ajanus Ha YIIOPSAOYHMBAHNE 25 1

Temamuuecxas cmpykmypa BT3 (vacmv « Ocrhogvl Heopeanuueckou xumuu (Xumusi s1emeHmos)»)
1.Bonopon. Bona (30 3aganuii)

2. I'anorens! (30 3aganuii)

3. Xanbkorens! (30 3amanuii)
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4. Tloarpynmna azora (30 3aganmuii)

5. loarpymnmna yrmepoaa (40 3aganmuii)

6. [lonrpymma 6opa (40 3ananuii)

7. Metanisl noarpym autus u 6epuus (70 3amanuii)

Bunabpr TecTOBBIX 3a1aHUIT:

Bun 3ananus Konunuectro T3 KosimuecTBo mpeanoiaraeMpix OTBETOB
3a/laHus 3aKpBITON CTPYKTYPBI 212 1,2

3aaHus OTKPBITON CTPYKTYPHI 58 1,2

3ajaHusi HA COOTBETCTBUE 4 1

3aaHns Ha YIIOPSAOYNBAHHE 6 1

Temamuueckas cmpykmypa BT3 (vacme « Ocho8bl opeanuyeckou Xumuu)

1. O6mue nmousTHs. Xumus yrieBogaopoaos (40 3aganuii)

2. Coeaunenus ¢ (yHKIIMOHATBHBIMU TPYTIIIUPOBKAMU (CIIUPTHI, albAeTUIbI, KAPOOHOBHIE KUCIIOTHI,
amuHbl) (40 3agaHuin)

Bunnl TecTOBBIX 3a0aHAN:

Bun 3amanus Konnyectro T3 KonngecTBo npenmnosaraeMbix OTBETOB
3a/1aHus 3aKPBITON CTPYKTYPBI 40 1,2
3a/laHusl OTKPBITON CTPYKTYPBI 40 1,2

OO0pa3siibl TECTOBBIX 3aJaHUM:
1. 3axanue 3aKpPbITOrO THIIA
OTHOcHTENbHAsA IIOTHOCTH Ta3a A mo razy B paBHa Xx. OTHocuTeNbHas IUIOTHOCTH raza B mo razy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
OTtBert: 4
2. 3agaHue OTKPBHITOrO TUIA
### — enmHNUIIA U3MEPEHUS KOJTMYECTBA BEIICCTRA.
OTBeT: MOJBb
3. 3aganue Ha COOTBETCTBHE
COOTBGTCTBI/IC BCJIMYUH U CAUHUILL I/I3MepeHI/I$IZ

1 | Macca A. | a.em.
2 | KoaunuecTBo BemecTna B. [T

3 | MonsipHas macca C. | monb
4 | OTHOCUTENIbHAS aTOMHAs Macca D. | r/mMmonn

OtBeT: 1B, 2C, 3D, 4A
4. 3axaHue Ha yNOpsiA0YMBaHUe
[TocnenoBaTenbHOCTh COENUHEHUH IO MEPE YMEHBIIICHUS TIOJISIPHOCTH CBSI3U:
A. HBr
B. HCI
C. HF
D. HI
OtBer: DABC

Kpurepun onenku recra
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| mpaBunbHBIN U NOAHBIA 0TBEeT = 1 Oami. [Ipu yciaoBUM MHOTOBapHMATHBHOCTH OTBETA OLIEHHWBAETCS
KaK 4HCJIO MPaBUJIBHBIX OTBETOB, TaK M HAJMUYUE JIMIIHUX WIM HENPAaBWIBHBIX (B 3TOM Cilydae OT

OIICHKW OTHUMAETCS 4acTh Oasuia)

5. MeTtoanuyeckue yKka3aHus il 00y4arOUIUXCS M0 OCBOEHUI0 TUCIHUTLIUHBI
MGTO)II/I‘IGCKI/IC YKazaHusd 1 TOMOIIN O6y‘laIOH.[I/IMC$I B YCICHOIHOM OCBOCHUU OJUCHUIIIMHBI B
COOTBCTCTBUU C 3aIUIAHUPOBAHHBIMH BUAaMU yq€6HOﬁ U CaMOCTOSTEIBHOMN pa6OTLI 06y‘laIOH_II/IXC$I Pa3MCIICHbI
B CZ10 Moodle:http://moodle.nfygu.ru/course/view.php?id=7931

PeliTUHIOBBIN perjiaMeHT 0 JUCHMILINHE:

No Buja BoinosiHAeMoii yueOHO padoThbI KonnuectBo KonnuectBo Ilpumeuanue
(KOHTPOJIHpYIOLIIHE MATEPHAJIbI) 6aoB (Min) | GawtoB (Max)
Ucenoimanus / Bpewms, uac
Dopmer CPC
1 | PabGota Ha 1abOpaTOPHBIX 8 JIP*1=8 8 JIP*1=8 8 JIP*2=16 3HaHUE TEOPUH;
3aHATUAX COCTaBJICHHE KOHCIICKTa
2 | IlpomexxyTouHOE 3 25 28+6=34 JIOTIOJTHUTENLHBIC OAILTBI
TECTHPOBAHUE 110 (o 3 Ha KaXKIIbIi TecT)
paszenaM JAUCIHILIHHBL JArOTCs TP YCIIOBUU
Habopa > 60%
MTPaBHIIBHBIX OTBETOB
3 | PIP 6 12 20 B IIMCHbMEHHOM BHJIE,
WH/IMBHTy aJIbHBIE
3aJlaHus 110 BapUaHTaM
HToro 3a 1 cemecTp: 17 45 70
1 | Pabora Ha 1ab0OpaTOPHBIX 5 JIP*1=5 5JIP*2=10 5JIP*4=20 3HAHHE
3aHSATHIX TEOPHHU;COCTABIICHHE
KOHCIIEKTa
2 | IlpomexxyTouHoe 4 27 35+2=37 JIOTIOJTHUTENEHBIC OATLTBI
TECTUPOBAHUE IO (2 3a TpeTwii TecT)
paszenaM AUCIUIIIHHBL JArOTCs TIPH YCIIOBUU
Habopa > 60%
MIPaBHIBHBIX OTBETOB
3 | PIP 5 8 13 B IIMCHbMEHHOM BHJIE,
WH/IUBH]Ty aTIbHBIC
3aJlaHus 110 BapUaHTaM
4 | CamocTosTensHOE 24 - - MpoBepKa B XOJI¢
U3yUYCHHE TeM TECTUPOBAHHS, PEIICHUS
PI'P, Ha sx3aMeHe
HToro 3a 2 cemecTp: 38 45 70

6. DoHJ 01LIEHOYHBIX CpeacTB AJisl MIPOBECACHUSA HpOMe)RyTO'lHOﬁ aTTreCTallumn oﬁyqaloumxca mo

JUCHUIIJINHE
6.1. HOKa3aTeJII/I, KPUTCPHUH 1 IIKaJIa OICHUBAHUSA
Konsb! orieHHBaeMbIX IToka3zarens YpoBHH Kpurepuu onenuBanust OreHka
KOMITETEHITHI OTICHUBAHMSI OCBOCHHUS (IeCKpHUIITOPHI)
(mmo m.1.2.PT1JT)
TOTOBHOCTh c | umems Bricokuit JaH nonHbIHA, pa3BEepHYTHIM OTBET OTJIMYHO
€CTeCTBEHHOHAYYHBIX | npedcmasieHue. o Ha MIOCTABJICHHBIH BOIIPOC,
TO3UILIMI  OIICHUBATh | CTPOCHUM aTOMOB H MOKa3aHa COBOKYITHOCTh
CTpOEHHE, MOJIEKYJ, O BHIaX OCO3HAHHBIX 3HAHUI o
XUMHUYECKUN U | XUMUYECKOW CBSI3U U JTUCIUIINHE, JI0OKa3aTeabHO
MHHEPAITBHEIA COCTaB | Croco0ax ee PacKpBITBI OCHOBHBIE TMOJIOKEHUS
3eMHOM KOpBIL, | 00pa3oBaHus; o BOIIPOCOB; B OTBETE
MOP(OIOTHIECKUE XAUMHYECKIX TIPOCIICKUBACTCS YgeTKas
0COOCHHOCTH U | cucteMax (pacTBopax, CTPYKTYDa, JIOTHYECKast
TCHETUYECKHE THIHl | KATATUTHIECKUX, MTOCIIEIOBATEIHHOCTD, OTPAKAIOIAS
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MECTOPOXKICHUN
TBEPABIX  IOJIE3HBIX
HCKOTIaeMBIX npu
pelieHny 3ajad 1o
pallMOHANBHOMY |
KOMILJIEKCHOMY
OCBOEHHIO
TE0pPECYPCHOTO
MOTEHIHaIa
(OIIK-4)

Hep

JIACTICPCHBIX,
ANEKTPOXUMHIECKUX
cucTemMax), nX
CBOMCTBAX;

3HAMb: XAMHUYECKYIO
TEPMHUHOJIOTUIO u
MOJIb30BATHCS ero
npu ONHCAHUH
XUMHAYICCKHX
SIBIICHUI; OCHOBHEIC
CTEXHOMETPUIECKHE
3aKOHBI,
(hyHIaMeHTaIbHbIC
KOHCTaHTHI, €IIHUIIBI
ux HN3MEPCHUA,
0COOCHHOCTH
TMPOTCKAHUA nu
BO3MO>KHOCTH
yIpaBICHUS
XUMHYECKOTO
mporiecca; CTPOCHUE
BEIIIECTB B
KOHJICHCHPOBAaHHOM
COCTOSIHU;
3aBUCUMOCTb CBOMCTB
BEIIECTB OT  THIIA
KPUCTAJTIMYECKON
pelIeTKy;

yMemb. 3alUCHIBATh
3JIEKTPOHHYIO
hopmyy aToma
J000r0  dJIEMEHTa,
BaJICHTHOCTH u
CTCTICHH OKUCIICHUS,
0XapaKTepH30BaTh H
MpeCKa3bIBaTh
CBOICTBa 3JICMEHTA H
ero COCTUHECHUM;
aBaTh o0mryto
XapaKTePUCTHKY  S-,
p-, d-s5eMeHTOB,
3aKOHOMEPHOCTH
HM3MEHEHHS
KHCJIOTHO-OCHOBHBIX
u OKHUCITUTEIBHO-
BOCCTAaHOBUTCJIIbBHBIX
CBOWCTB B IICPUOJIC H
TPYyIIe; ONPEACIITh
TEPMOJIUHAMHYCCKYTO
YCTOMYUBOCTb
BCIIIECTB,
HaIpaBICHHOCTh
MPOIIECCOB, B TOM
gucie (a3oBBIX, B
PpAa3IMYHBIX
YCIJIOBUSIX;
0XapaKTEePU30BbIBATH
YCIIOBHS
PaBHOBECHOTO
COCTOSIHUS CHCTEMBI
u ero CIBWTA,;
MIPUBECTH MEXaHU3M
3IEKTPOXUMHUIECCKOM

XOJIOM

CYILIHOCTH PacKpbIBaEMBIX
TIOHSTHH, TEOPHIA, SIBIICHUI. 3HaHNE
10 TPEIMETy AEMOHCTPHPYETCS Ha
(bOHe IIOHUMAaHHUuA €ro B CHCTEMC

JlaHHOH HayKHU u
MEXTUCIUTUTHHAPHBIX CBsI3Eil.
OTBEeT WU3JOXKEH JIUTEPATYPHBIM
SI3BIKOM c HCIOJIb30BaHUEM
COBPEMEHHO JIMHTBUCTHYECKOH
TEPMHUHOJIOTUH. MoryTt OBITH
JIOMYIIEHBI HEJI0YETHI B
ONpEIEIICHUN MOHSTHH,
HCIIpaBJICHHbIE CTYZIEHTOM

CaMOCTOATENIBHO B IpoLecce
otBeTa.B mpakTHYecKOM 3alaHUU
MOXeT  ObITh  JomymieHa |
¢daxTryeckas omuoka.

BasoBriit

Jlan monHBIN, pa3BepHYTHIH OTBET
Ha MIOCTaBJICHHBIN BOIIPOC,
MIOKa3aHO  YMEHHE  BBIIEIUTH
CYLIECTBEHHBIE U HECYIECTBEHHBIE
TIPU3HAKH, MPUYNHHO-
CJIe/ICTBEHHBIE CBsI3H. OTBET YETKO
CTPYKTYPHPOBaH, JIOTHYEH,
U3JI0’KEH JINTEPATypPHBIM SI3BIKOM C
HCIIOJIb30BAHUEM COBPEMEHHOM
THCTOJIOTHYECKOH  TEPMUHOJIOTHH.
Morytr  ObITh  JONyHIEHBl  2-3
HETOYHOCTU WM HE3HAUUTENbHBIC
OLIHOKH, HCIpaBJICHHBIC
CTYZEHTOM c MOMOUIBIO
npenojaasatens.B  mpaktuueckom
3aJJaHUM MOTYT OBITH JOMYIIEHBI 2-
3 dakTHUeckue OMMOKH.

XOpOLIO

Muan-
MaJIbHBINA

Jan HegocTaTroyHO TIONHBIA |
HEJIOCTATOYHO Pa3BEPHYTHIN OTBET.
Jlormka ® TOCIEIOBaTEIHHOCTD
W3JIOKEHUS HWMEIOT  HapyIICHUs.
Jomymiens! ommOKd B PacKpBITHH
TIOHATHIA, ynoTpetyieHHH
TepMuHOB. CTyZEHT He CIocoOeH
CaMOCTOSITEIILHO BBIJICIIUTh
CYIIECTBEHHBIC ¥ HECYIIECCTBCHHBIC
MIPU3HAKH u MPUIHHHO-
CIICJICTBEHHBIC CBsi3U. B oTBeTe
OTCYTCTBYIOT BBHIBOABI. YMCHHE
PACKpHITh 3HaueHHE OOOOMICHHBIX
3HaHWM HE TMoKa3aHo. PeudeBoe
odpopmieHre TpedyeT MOMPaBOK,
Koppekuun.B MIPaKTUIECKOM
3aJlaHAA MOTYT OBITH JOMYIICHHI 3
(bakTuUecKue ONMOKH.

YIIOBIICTBO-
PUTEIBEHO

He ocBoenbl

OtBer MIPEACTABIISIET coboii
pa3po3HEHHbIE 3HAHUS c
CYIIECTBEHHBIMH OLIMOKaMu TI0
BOIIPOCY. IIpucyrctByroT
(parMeHTapHOCTh, HEJIOTHYHOCTh
n3noxxeHns. CTyJeHT HE OCO3HAaeT
CBsI3b 00CYXJaeMOro BOIpoca IO

Oomnery C JApYyrHMH OOBEKTaMH
JHCIAIUIHHBL. OTCyTCTBYIOT
BBIBOJIBI, KOHKPETH3aIHA u

JIOKa3aTeILHOCTh H3JIOKEHUS. Pedb

HEYJIOBJIETBO-
PUTEIBHO
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u XUMHYCCKOH
KOppO3HHU u
MPEATIOKUTh
Hanboiee

s eKTuBHBIE
CIocoOBl  3aIIUTHI,
TUIAHUPOBATH
XUMHYECKHE
9KCIIEPUMEHTBI  JIIS
MPOBEPKH  HAYYHBIX
rumnore3;  00001maTh

TMOJTyI€HHBIE
Ppe3yIbTaTh;

61a0ema:
METOAMKAMH pacyueTa
o OCHOBHBIM
CTEXHOMETPUIECKUM
3aKOHaM: KOJIMYECTBa
BEILIECTBA, MaccChl,
o0BbeMa rasa,
MOJISIPHOU Macchbl,
MOJISIPHOU Macchl
9KBHBAJICHTA,

3JIEMEHTHOTO COCTaBa
CIIO)KHOTO  BEIIECTBA;
pacuera 1o
XUMHUYECKUM
YpaBHEHUSIM;
TEIOBbIX A deKToB
Y CKOPOCTEN peaKIuii;
KOJIMYECTBEHHBIX
XapaKTEePUCTHK
pacTBOpOB
3JIEKTPOJIUTOB u
HEJIEKTPOIINTOB:
BUJIOB KOHLEHTPALUI,
pH, TeMIIepaTypsl
KHUIICHUS u
3aMep3aHus;
KOJIMIECTBEHHBIX
XapaKTepUCTHK
OKHCIJIUTENBHO-
BOCCTaHOBHUTEITBHBIX
CHCTEM,
raJbBaHMYECKHX
JJIEMEHTOB, B
mporeccax
JNIEKTPOIIN3a;
MPaKTHYECKUMHU
HaBbIKAaMU PabOTHI ¢
XUMHUYECKUM
000opyIoBaHHEM u
peaKTHBaMHu B
COOTBETCTBUU c
HMHCTPYKLUEH Win
METOIUKON
TIPOBEICHHS
9KCIIEPUMEHTA c
coOMoIeHHEM
TpeOOBaHMA TEXHUKH
Oe3omacHocTH

HErpamMoTHasA, TEPMHHOJIOTHUA HE
HCIIOJIB3YETCA. I[OHOJ'IHI/ITCIIBHBIG n

YTOUHSIIOLIHE BOIIPOCHI
npernojaBaTensi He MNPHUBOIAT K
KOPPEKINH oTBeTa

crynenTa. lIpakTudeckoe 3aaHHCHE
BBIMOJTHEHO.

unuOTBET Ha BONPOC MOJHOCTHIO
OTCYTCTBYET

unuOTKa3 OT OTBETA
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6.2. TurmoBbie KOHTPOJIBHBIE 3aJaHHsI (BOTIPOCHI) JIJIsl IPOMEKYTOUYHON aTTECTalluu
DK3aMeH 0 XUMHH IMPOBOAUTCS B (opMme cobeceoBaHUS MO HK3aMEHAIlMOHHBIM Ouieram.

3K33M€H3HHOHHBIfI OMJIET BKJIIOYAET ABa TCOPCTUYCCKUX BOIPOCAa U MPAKTHYCCKOC 3aaHUC B 1-Mm
CCMECTPEC U TPpHU TCOPECTUICCKUX BOIIPOCA BO 2-M CeMECTpE.

Bomnpocsl k 3x3ameny (1 cemecTp):

1.
2.

~

10.

11.
12.

13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

AnXuMus KaK JOHAYYHBIA NIEpUOJ Pa3BUTUA XUMHUH. STpoxumMus. OIorucToHHas XUMHUSL.
OCHOBHBIE TIOJOXKEHUS ATOMHO-MOJIEKYJISIDHOTO YYEHMs: IIOHATHS: «IJIEMEHT», «aToM»,
«MOJIEKYJIa», «aTOMHas €IMHHIA MAacChl», «OTHOCUTENbHAs aTOMHas Macca DSJIEMEHTay,
«OTHOCHTEJbHASI MOJIEKYJIIPHAs Macca BeIeCTBa». BelecTBa NpocThie U CI0XKHBIE.

3aKOHBl COXPAHEHHS MacChl BEIIECTBA, KPATHBIX OTHOILIEHUH, MOCTOSHCTBA COCTaBa. 3aKOH
ABorazpo, uucio ABOrazapo, cCileICTBUE M3 3akoHa ABoraapo. [loHATHS «MoOsb», «MoOJIAIpHas
Maccay, «MOJISIPHBII 00beM».

IlonsiTne SKBHBaJNEHT. 3aKOH OJKBUBAJICHTOB. DBajleHTHOCTb. OKBHMBAaJIEHTHas  Macca.
DOKkBHUBaJCHTHBINH 00beM. CITOCOOBI OnpeieTICHHsT SKBUBATICHTHON MacChl CJI0KHBIX COSAMHEHUI.
IIepBbie Mogenu ctpoenus aroma Mogens Y. TomcoHa. IIpotuBopeuuns monenu. «IlmanerapHas
mozmens» . Pesepdopma. IlpotuBopeumst mozpenu cTpoeHHss aroma 3. Pesepdopaa
3KcnepuMeHTanbHbIM JaHHbIM. [Toctynater H. bopa. Henocrarku monenu aroma o H. bopy.
CoBpeMeHHbIE NPECTABIECHUS O CTPOEHUHU aToMa. M30TomBI.

DHEpreTu4ecKoe COCTOSHUE JIEKTPOHA B aToOMe. KBaHTOBBIE ynCIIa.

[IpaBuia 3amoJHEHUs AJIEKTPOHHBIX ClloeB B arome (mpuHuun Ilaynu, mpuHUMI HauMEHbLIEH
SHepruu, npaswio XyHna, npasuia KiiedakoBckoro).

[Iepnonnueckuil 3akoH, nepuoanyeckas cucrema snemeHToB .M. MeHneneeBa u 31neKTpoHHAs
cTpykTypa atoma. CoBpemeHHas (OpMyJIMpPOBKa MEpPHOAMYECKOro 3akoHa. [lepuoanyeckas
3aBUCHUMOCTh  CBOMCTB  3JIEMEHTOB  (PHEpPIrHUs  HOHM3ALMH, CPOJCTBA K  DIIEKTPOHY,
JIEKTPOOTPHUILIATEILHOCTH M pa3MEPOB aTOMOB) OT 3aIlOJIHEHUS 3JIEKTPOHHBIX CIIOEB.
CoBpeMeHHbBIE TPECTABICHUA O XMMHUYecKOol cBsizu. KoBaneHTHas cBs3b. JlnmuHa M 3Heprus
cBsa3u. [loHsTHEe BasleHTHOTO yTiIa.

[TonapHOCTB, NONAPU3YEMOCTD, HACHIIIAEMOCTb, HAIIPABJIIEHHOCTh KOBAJICHTHOM CBSI3H.

OCHOBHBIE TIOJIOKEHUSI METOAA BAJIEHTHBIX CBs3eil. ['MOpuanM3anust aTOMHBIX 3JIEKTPOHHBIX
opOuTaneit mpu oOpa3oBaHNM KOBAJIEHTHOW XUMHYECKOMN CBSI3H.

Mertoa monekysipHbix opoutaneit. Ctpoenue monexkyn Hp u O, mo MMO.
JIOHOpHO-aKIENTOPHAsI, NOHHASI U METAJIJINYECKasi CBSI3b.

MexMonekyIsipHble  B3aUMOJEHCTBUS  (BaH-IEp-BaallbCOBbl  B3aUMOJEHUCTBUS, BOJOPOJHbBIE
CBSI3M).

IlepBelli 3aKOH TEPMOJMHAMUKHA HPUMEHHUTEIBHO K XHMHUYECKUM cucTeMaM. [loHsaTus
«GHTANBIMSY, «CTaHAAPTHAS SHTAIBIUSA O0pa3oBaHMD». TepMOXUMHUYECKHE ypaBHEHHS. 3aKOH
I'.". I'ecca. CaencTBue u3 3akoHa [ 'ecca.

Bropoii 3akOH TEpMOAMHAMUKM MPUMEHUTEIIBHO K XHMHUYECKHMM cucremaM. [loHatne
«QHTPOIUA», «CTaHIApTHas dHTponus». Ciencreue U3 3akoHa ['ecca.

B03MOXXHOCTh MPOTEKaHUsI XMMUYECKOH peaKkIMy. DHTANBIUNAHBIA U SHTPOMHUUHBIA (aKTOPHI.
Oueprust [ m60ca. BiusiHue TemrepaTypbl Ha MPOTEKAHNE XUMUUYECKUX PEaKIIHM.

@DakTophl, BIUAIONINE HA CKOPOCTh XUMHYECKON pEeaKIMu: KOHIIEHTpalUs (3aKOH NEHCTBYIOIINX
Macc), Temreparypa (TemneparypHbiid Ko3(QGUIIMEHT peakiuu), SHEPTHS aKTHUBAIUH.

Karanu3. MexanusMmbl karanusa. Buasl katanusa. [IpuMmeHeHne kaTanu3aTopoB B XMMHUYECKHX,
OMOJIOTNYECKHUX, TEXHUYECKUX CUCTEMAX.

Xumnyeckoe paBHoBecue. KoHcTanTa Xxumuueckoro paBHoBecus. [lpaBuia cmeleHus
xuMudeckoro paBHoBecus (npuniui Jlelllarense).

PactBopsl. Buzsl pactBopoB (kinaccugukaiys no pa3inyHbiM mpusHakaM). CriocoObl BEIpakeHUs
KOHLIEHTPALlUU PaCTBOPOB.

IIpoueccel pactBopeHus. [IoHATHS «CONBBATHY, KTUAPATHD), KKPUCTAIIIOTUAPATHD.
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24.
25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

PacTBOpMMOCTE BEHIECTB B pa3IMYHBIX arperaTHbIX COCTOSHUAX. DakTOphl, BIMAIOIIHAE Ha
PacTBOPUMOCTD BELIECTB. 3aKOH PaCIpeIeICHHsI. DKCTPAKIIHS.

3akoH ['eHpu u 3akoH Payns nns uaeanbHbIX pacTBOpoB. D0ynuockonus. Kpuockonus.

Ocmoc. Ypasuenue Baut-I'odda 1iist onpeneneHuss 0CMOTHYECKOTO TaBIECHUS.

PactBoper anektponutoB. Teopus snexrponutuyeckor auccoumanuu C. Appenmyca u [.W.
Menneneesna.

[TokazaTenu MmpoLECCOB AMEKTPOJUTUYECKON IHUCCOLMALNNA: CTEIEHb JUCCOLMALMHA, KOHCTaHTa
JUCCOLMALNH, KaXKYIIAsICsl CTENEHb NTUCCOLMALMH, aKTUBHOCTD JIEKTPOJIMTA.

PaBHOBeCHE B pacTBOpax MajgopacTBOPUMBIX AIEKTPOIUTOB. IIpon3Benenne pacTBOpUMOCTH.
DnexkTpoauTHYecKas auccouuanus Boabl. Bomopoassiii mokazatens. CrnocoObl ompeseneHHs
BOJOPOAHOTO MOKa3aTeJsl.

I'mpponus  coneil. Ilokazatenu mnpoueccoB TIuaposn3a (CTENeHb TUAPOIM3a M KOHCTaHTa
ruzaposnuza). @akTopsl, BIUAIONIME HA 3T IPOLECCHI.

ITonATHe 00 OKMCIUTEIHHO-BOCCTAHOBUTENBHBIX Mporeccax. CTeneHb OkHuciIeHHs. Baxneimue
OKHCJIUTEIHN U BOCCTAHOBUTENH, 3HAUCHUE B IPOMBIIIIJIEHHOCTHU U OBITY.

Mertopa sneKkTpoHHOro 6anaHca. MeTo HOHHO-MOJIEKYJISIPHBIX [TOJTypeaKIuii.

XUMUYECKUE UCTOYHUKHU EKTPUUYECKON 3HEpTUun. DnekTpoaHble noteHuuansl. 9J1C. YpaBHeHnue
Hepncra i1 onpenenenns 3JIeKTPOIHBIX TOTEHIUAIOB.

CrangapTHbIi BOJOPOIHBIN 31eKTpo. CTaHIapTHBIN 3JIEKTPOIHBIN MOTeHIMAN. P HanpsxKeHui
METaJlJIOB.

OnexTpoiau3 U ero 3akoHbl. llocienoBaTeNbHOCTH ANEKTPOAHBIX mHporeccoB. [IpumeHenue
JNEKTPOJIN3A.

Koppo3sus n 3ammura MeramioB. Buasl koppo3un. MakTopsel, BIMAOIME HA CKOPOCTh KOPPO3UU.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.

JlucniepcHoe coCTOsTHUE BEeEeCTBA. BUIbI IMCIIEPCHBIX CUCTEM.

Konnonausie pactBopbl. CTpoeHHE KOJUIOMIHBIX YacTHUI] (BHIbI KOJUIOMIOB). ONTHYECKUE U
ANEKTPOXUMUYECKNE CBOMCTBA KOJUIOMIOB. Y CTOMYMBOCTD KOJIJIOUIHBIX CUCTEM U KOAryJISILIMSL.

Bonpocel k 3k3ameny (2 cemecTp)

NookrwhE

© ™

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.

Bonopon, ero ¢puszndeckne u XUMHUYECKHUE CBONCTBA.

Bona kak coenunenue. CBOICTBA BObI KaK PACTBOPUTETIS.

OO6m1as XxapakTepucTrKa rajJoreHoB. Gu3nuecKkrue 1 XMMUIECKHE CBOMCTBA TaJIOTCHOB.
CaoiicTBa raJoreHcoAepKalux KUCaoT U UX COJIEN.

OO61as xapakTeprcTUKa XanbkoreHoB. Ou3nyeckrue U XUMUYECKUE CBOWCTBA XaJIbKOT'€HOB.
CBolicTBa XaJbKOT€HCOAEPKAILUX KUCIIOT U UX COJIEH.

OO0mas XapaKTepuCTUKa DJJIEMEHTOB TPYIIbl a30Ta. DU3WYeCcKHWe W XWMHUYECKHE CBOWMCTBA
3JIEMEHTOB.

CBolicTBa KUCIIOT AJIEMEHTOB IPYIIIIBI a30Ta U UX COJIEH.

OO01mas xapakTepucTHKa rPyIIbl yriaepoaa. Gu3ndeckue 1 XUMUIECKHE CBOWCTBA JIEMEHTOB.
Kucnoponacoaepskanme coeIMHEHNs 3JIEMEHTOB MTOATPYIBI YTIAEPOIa.

OO01mmas xapakTepucTuka rpymnmsl 6opa. Pu3nyueckue u XUMUYECKUE CBOMCTBA DJIIEMEHTOB.
AJIOMUHHUH U €70 CBOMCTBA.

[{enounHble METAIBI TOATPYIIIIBI JIUTHS.

MerTaisl OArpyNIbl OepUILIHSL.

OO0r1ast XxapakTepucTuka MeTayuioB 0-0Joka.

Oprannueckue BemectBa. Teopus cTtpoenus A.M. byrtneposa. [lonstue 00 wu3zomepax u
BAJICHTHOCTH B OPraHWYECKUX BEIECTBaX. Peakinu, XxapakTepHble JIJIsl OpraHu4eCKUX BELIECTB.
AJMIUKINYECKUE YTIEBOIOPOAbI (aJIKaHBI, aTKEHbI, aJIKUHbBI, aPEHBI).

CrnupTtsl, aNbIETUAbI U KETOHBI.

KapOoHOBBIE KUCTOTHI M CIIOKHBIEC d(PHUPHI.

A3oTcojepikalle Mpou3BOAHBIE YTIIEBOJOPOAOB: HUTPOCOSAMHEHUS, aMUHBI.

[Tomumepsl. CiocoObI OTyYeHUsI, XapaKTEePUCTUKHU, CBOMCTBA, IPUMEHEHHE.
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TunoBoe MNPaAKTHIECCKOEC 3aJlaHUE

©COoON>OA~WNE

Onpenenuts MOJIIPHYIO MaccCy BEIIECTBA.

ChopmynupoBaTh 3aKOH HJIU MOJIOKEHHE.

YKa3atrp THUII CBS3U B COEAUHEHUSX.

Hanwucats snexkTpoHorpadguueckyto Gopmyiny 3JeMeHTa.

CocraButh cxemy Bemectsa o MMO.

CocTaBUTh KHHETHYECKOE YPAaBHEHUE JUJISl PEAKLIHH.

CocTaBuUTb 3JEKTPOHHBIN OanaHc U 3JEKTPOHHBIE nonypeakuu 1ist OBP.
CocTaBUTh CTPYKTYpHYIO (hOpMYJTy BEIleCTBa.

Onpenenutb HOPMaJIbLHOCTh PACTBOPA.

Kpurtepum oneHku:

Komnerenuun

XapaKTepHCTmca 0TBETA HA TeopeTn'{ecmlﬁ BOIIpOC / BBINOJTHEHHUS
NMPAKTHYECKOIo 3aJaHusA

KoanuecTBo
HAOpaHHbIX
0aJJI0B

OIIK-4

JaH TDonHBIA, pa3BEepHYThIA OTBET Ha IIOCTaBJIECHHBI BONpOC, IOKa3aHa
COBOKYNHOCTh OCO3HaHHBIX 3HAaHMH IO IUCLUIUIMHE, [JOKa3aTEIbHO PACKPHITHI
OCHOBHBIC TIOJIOKCHHSI BOINPOCOB; B OTBETE IIPOCIC)KMUBACTCS HYETKas CTPYKTYpa,
JIOTUYECcKast OCIEeJ0BATEIbHOCTD, OTPAXKAIOIIAsl CYIIIHOCTh PACKPBIBAEMBIX ITOHATHH,
TEOpHH, ABJICHUI. 3HaHKE 1T IPEIMETY JEMOHCTPUPYETCs Ha ()OHE TIOHNMAaHHMS €ro B
CHCTEME [JAaHHOW HAyKd U MEXKAUCHUIUIMHAPHBIX CBsi3ed. OTBET U3II0XKEH
JUTEPATYPHBIM  A3BIKOM C HUCIIOJIb30BAHUEM COBpeMEHHOfI JIMHTBUCTHUYECKOM
TCPMHUHOJIOTUH. MOFyT 6I>ITL J0NyHICHBI HEAOYCTBI B OIPEACICHUN HOHHTHﬁ,
UCIIPABIICHHBIE CTYAEHTOM CaMOCTOATENBHO B MIPOLIECCE OTBETA.

B npakTuyeckoM 3a1aHIK MOXKET OBITh gonymieHa 1 gakTudeckas ommoKa.

24-30 6.

JlaH ToNHBIN, pa3BEepHYTHIH OTBET Ha IOCTABJICHHBIN BONPOC, MOKA3aHO YMEHHE
BBIJICJINTH CYIIECTBEHHBIE ¥ HECYIIECTBEHHbIE NPH3HAKU, IPUYUHHO-CIICICTBEHHbIE
cBsi3u. OTBET YETKO CTPYKTYPHUPOBaH, JIOTHUYCH, U3JIOKEH JINTEPATypPHBIM S3BIKOM C
UCIIOJNIE30BaHUEM COBPEMEHHOH T'MCTOJOTMYECKOW TEPMHHONOTHH. MoryT OBbITh
JONYWIEHBl 2-3 HETOYHOCTH WM HE3HAYUTENIbHBIC OIIMOKH, HCIpaBICHHbIC
CTYJEHTOM C IIOMOIIBIO IIPETIOAaBaTeIs.

B npakTryeckoM 3alaHiK MOTYT OBITh IONYLIEHBI 2-3 GakTHUeCKHe OLIMOKH.

16-23 6.

JlaH HenoCTaTOYHO MOJIHBIA M HENOCTaTOYHO pa3BepHYThll orBer. Jlorumka u
MOCTIEIOBATEIbHOCTh M3JIOKEHHUS WMEIOT HapymieHus. JlomymieHsl ommuOKd B
pPacKpbITHM  TOHSTHH, ymnorpeGiiennn TepmuHOB. CTyAeHT He CrHocodeH
CaMOCTOATCIBbHO BbIACIUTH CyLL[eCTBeHHI)Ie nu HeCyLHeCTBeHHI)Ie npmﬁaxn u
IIPUYUHHO-CIIEACTBEHHBIE CBS3U. B OTBETE OTCYTCTBYIOT BBIBOJbL. ¥ MEHUE PACKPHITH
3HaYcHHe OOOOIICHHBIX 3HAHWKA HE TOKa3aHo. PedeBoe odopmicHHe TpedyeT
MONPABOK, KOPPEKLIUU.

B mpakTHyecKoM 3aJaHUH MOTYT OBITh JOIYIICHBI 3 (PaKTHYESCKHUX OIMIHOOK.

6-15 0.

OtBet npencTaBiIsgeT codoi pa3po3HEHHBIE 3HAHUS C CYIECTBEHHBIMH OIIMOKaMH I10
Bonpocy. [IpucyTCTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTH U3JIoXkKeHHs1. CTyJeHT He
OCO3HAeT CB3b OOCY)XIAaeMOTO BOMpoOca IO OWIETy ¢ JOPYITHMH OOBEKTaMH
JUCIMIIIMHBL.  OTCYTCTBYIOT — BBIBOJBI, KOHKpPETH3alMs M  JOKa3aTeJIbHOCTb
U3JI0KeHHs. Peub HerpaMoTHas, TEPMUHOJIOTUS HE UCTIOJb3yeTcs. JlomoTHUTeNbHbIE
U YTOYHSIOIIME BOIPOCHI MperojaBaTeNs HE INPHBOIAT K KOPPEKIHMH OTBETa
CTyIIeHTA.

[TpakTHyeckoe 3aaHue He BBIOJIHEHO.

unuOTBET Ha BONPOC TOJHOCTBIO OTCYTCTBYET

unuOTKa3 OT OTBETA

0-5 0.
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6.3. Meronnveckne MaTepralibl, OMPEIEIISIONINE POIIECTy Pl OLICHUBAHHS

XapaKkTepUCTUKHU NPOUEAYPbI

Bujg npouenypsl JK3aMEH
Lens nmpoueaypsl BBISIBUTH CTENEHb copMupoBaHHOCTH KoMnereHuu OITK-4
JlokanbHbIe AKTBI By3a, | [lonoxxeHne O TPOBEOEHWH TEKYIIEro KOHTPOJII YCIIEBAEMOCTH U
perjiaMeHTUPYIOIINE MIPOMEXKYTOUHOW  arrectammm  oOydarommxcss CBDY, Bepcus 2.0,
MIPOBEICHNE TIPOIIETYPhI yTBepkaAeHO pekTopom CBOY 15.03.2016 .
[omoxxenue o 6ambHO-peTHHTOBOI cucteme B CBDY, Bepcus 4.0,
yTBep)kJeHo 21.02.2018 r.
CyObeKThl, Ha KOTOPBIX | CTyIEHTHI 1 Kypca crienuaiurera
HanpasJeHa MpoLeaypa
[epuon NpoBeleHNs | 3UMHSIS 9K3aMEHALMOHHAs CECCUs
HPOLETYPbI JleTHss1 9K3aMEHAIIMOHHAS CECCHS

TpeboBaHus K IMOMENICHUSAM U
MaTEpUAIBHO-TEXHUYECKUM
CpEACTBaM

TpeboBanus K Oanky | -

OLICHOYHBIX CPEJICTB

Onucanue npoBeneHus | JK3aMeH MPUHUMAETCsl B YCTHOW ¢opMe mo Omieram. DK3aMeHalMOHHBIN

MPOLEAYPBI Oujer Mo [OUCUMIUIMHE BKJIIOYAeT J[Ba TEOPETHUYECKHUX BOIpoca U
MIPAKTUYECKOE 3alaHUE B 1-M ceMecTpe U TpU TEOPETHYECKUX BOIPOCA BO 2-
M cemecTpe. Bpems Ha moarorosky — 1 acTpoHOMHYECKHH yac.

Ixansr oueHnuBanus | lllkana oneHnBaHus pe3yiabTaToB NpuBeAeHa B 1. 6.1 u 6.2. PI1/I.

pE3YIBTAaTOB

Pesynbrate npoueaypsl

B pesyaprare cmaum Bcex 3amanuid s CPC cryaeHTy HE0o0X0IAMO
Habpath 45 6amioB, YT0OBI OBITh JONYIICHHBIM K 9K3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepeyeHb OCHOBHOIi ¥ 10NOJTHUTEIHLHOI Y4eOHOM JIUTEpaTypbl, HEOOXOAMMON /1151 0CBOEHHUS

JUCHUILINHBI
Ne
ONEeKTPOHHEIE
ABTOp, Ha3BaHUE, MECTO M3AAHUS, bubmmorekaT W3JAHUS: TOYKA
. Hanuuue Komunuecr
M3IATEIBCTBO, TOJ U3IaHHS YIeOHOH rpudha, BUT U (¢) CBOY, JIOCTYTIA K 50
JUTEPaTyphl, BUA U XapaKTEPUCTHKA HHBIX ’ KOJI-BO pecypey
rpuda CTYJCHTOB
MH(OpPMAIMOHHBIX PECYPCOB 9K3EMILIIPOB (HanMeHOBaHHE
3bC, Ob CBDY)
OcHOBHast THTEpaTypa’
AxmmoB  JLU., IlaBmoB A.M.Xumusa. | PexomeHmgoBa
yaebHoe Tmocobme. — CII6: Caskr- HO
[TeTepOyprexuii rocyaapcTBeHHblil | PenakuuonHo-
APXUTEKTYPHO-CTPOUTEITBHBIN H3/1aTEITECKIM - 3BC IPRbooks 22
YHHBEPCHTET, 3BC ACB, 2011 COBETOM
[2nexrponnoe usnanue]. — CIIoTACY
http://www.iprbookshop.ru/19054.html
I'muaka H.JL. OOmas xumusa. — M.: JomnymieHo
Huterpan-Ilpecc, Kuopye, 2009 (u Gonee MBuCCO 25 - 22
mo3iHUe m3anus). 752 c. CCCP
3 I'muaka H.JI. O0mas xumus / mox pen. JonyuieHo
B.A. TlonkoBa, A.B. babkosa. — M., 2010. MBuCCO 20 - 22
886 c. CCCP

CemenoB W.H. Xwumwmsa: yueOHuk misa | PexomeHmoa
By30B / .H. Cemenos, N.JI. Ilepdumnora. HO MO P®
- CIIo.: XUMU3AT, - SBC IPRbooks 22
2016.[DnexTponHSEIHA pecypc]. —
http://www.iprbookshop.ru/49800.html

JlononHuTEIBHAS IUTEpaTypa

AngpeeBa H.A. Xumus uementa wu | PexomeHnmona
BSOKYILMX BELIECTB: yuyeOHoe mocobue / HO
H.A. AmnnpeeBa. — CII6. : Caunkr- | PenakunonHo-
[MeTepOyprekuii TrOCYAApCTBEHHBIN | M31aTEIbCKUM
APXUTEKTYPHO-CTPOUTEIILHBIH COBETOM
YHHBEPCHUTET, OBC ACB, | CIIoTACY
2011[DnexTpoHHEI pecypce]. —
http://www.iprbookshop.ru/19053.html

- OBC IPRbooks 22

Aptemenko A.U. Opraramyeckas xumus. — | PexomeHmoBa

M.: Bercm. mikoita, 2000. HO MO PD 23 ) 22

BapcykoBa JLI'., BoctpukoBa I.IO.,
I'mazkoB C.C.Du3uKo-xumMus u
TEXHOJIOTUSI  TOJIMMEPOB,  HOJIUMEPHBIX
KOMIIO3HTOB: yaeOHoe
nocobue[DneKkTpoHHOE u3aaHue].
http://www.iprbookshop.ru/30852.html

- OBC IPRbooks 22

bpysko M.I. Xumus u TexHOIOrus
nojauMepoB: ydeOHoe mocobue / M.T.
Bpysxo, JI.C. I'puropseBa, A.M. Opiosa.
—M. : MockoBCKUIl TOCYAapCTBEHHBIN
CTPOUTENbHEI yHHBepcuteT, Al Ilm Dp
Menna, ObC ACB, 2016[3nekTpoHHBIH
pecype]. —
http://www.iprbookshop.ru/40956.htmi

- SBC IPRbooks 22

I'muaka H.JI. 3agaum m ynpakHeHHUS IO HonyuieHo
obmieir xumuu. — M.: Hurerpan-Ilpecc, MBuCCO 57 - 22
2009, 2007 (u 6oyiee O3THUE U3TIAHUS). CCCP

3 Jlnst yno6CTBa MPOBEICHHS €XKErOIHOr0 OOHOBIICHH S [IEPEUHs OCHOBHOI M IOTOTHUTEIBHON Y4eOHOI TUTepaTyphl
pEeKOMEHyeTCsl pa3MelIaTh pas3/iesl 7 Ha OTAENBHOM JIHCTE, C 00s13aTeIbHOW OTMETKOW B YueOHoi OnbimnoTeke.
* PexomeH tyercs yka3siBaTh He Oojee 3-5 MCTOUHMKOB (C rpudamu).
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http://www.iprbookshop.ru/19054.html
http://www.iprbookshop.ru/49800.html
http://www.iprbookshop.ru/19053.html
http://www.iprbookshop.ru/30852.html
http://www.iprbookshop.ru/40956.html

I'puropnena JI.C. Xumwst B
cTpoutenbcTBe:  Kype Jsekuumin /  JLC.
I'puropreBa.  -M. MockoBckuit
roCyJ1IapCTBEHHbBIN CTPOUTENIbHBIN
YHUBEPCUTET, 9BbC ACB,
2010[2nexTpoHHEI pecypc]. —
http://www.iprbookshop.ru/16316.html

DBC IPRbooks

22

3axapoBa O.M. ITecroBa
U.N.Oprannueckas  xumusi.  OCHOBBI
Kypca. - Huxunit Hosropon:
Hwuxeroponckuit roCyAapCTBEHHBIN
APXUTEKTYPHO-CTPOUTEIHHEIN
YHHBEPCHTET, 3BC ACB,
2014[3nexTpoHHOE u3gaHue].
http://www.iprbookshop.ru/30816.html

SBC IPRbooks

22

KoBanpuykoBa 0.B, Eroposa
O.A . Xumus. Koncnekr nekuuit. YueOHOe
nocobue. — M.: Poccuiickuii yHHBepcUTET
apyx661 Hapomo, 2011 [DnekrponHoe
usaanue].
http://www.iprbookshop.ru/11429.html

DBC IPRbooks

22

Kopoeun H.B. OOmas xumus. — M.:
Bricmas mxomna, 2003. 557 c.

PexomenmoBa
HO MO PD

41

22

10

Kypc of0me#i xumum: YdueOHHUK s
cryneatoB By3oB / H.B. Koporun, I'.H.
Macnennukosa, JL.I'. I'ycekoBa u ap. Ilox
pea. H.B. KopoBuna. — M.: Beicii. mkona,
1981.

JonyuieHo
MBuCCO
CCCP

20

22

11

MakapoBa O.B.Heopranwueckas XuMus.
VYuebHoe mocobue. — Caparos: Al ITu Dp
Menua, 2010[2nexTporHOe
uznanue].http://www.iprbookshop.ru/730.
html

OBC IPRbooks

22

12

ITorynsesa N.A. Kypce JIeKIUH-
npe3eHTanuii «OCHOBBI OOIICH XHMHUY,
«OCHOBBI XUMHUHU 3JEMEHTOB», «OCHOBBI
OpraHu4eCcKONd XUMUU»

CJ10 Moodle
http://moodle.nfy
gu.ru/course/view

.php?id=4251

22

13

o01eit
yaeOHoe
Tomckmit
YHHUBEPCHTET,

Crace H.®.CopaBouHuk 1o
HEOpraHU4eCcKon XUMUH:
mmocodue. - Tomck:
MOJINTEXHUYECKUIA
2014[3nexTpoHHOE
usganue].http://www.iprbookshop.ru/3471
8.html

PexomenmoBa
HO B Ka4€ECTBE
y49e0HOTO
mocooust
Penaknunonno-
H3aTEIbCKUM
CBETOM
Tomckoro
MMOJIMTEXHUYEC
KOTO
YHUBEPCHUTETA

OBC IPRbooks

22

14

Xumus: yuyeOHOe mocodue Uit CTYIACHTOB
3a04yHOM  QopMBl  O0y4eHMS  Bcex
HalpaBJICHUH IOJrOTOBKH 0OakaiaBpoB /
I'T. KpuBmeBa [u xap.]. — Boponex:
Bopounexckuit roCyAapCTBEHHBIN
APXUTEKTYPHO-CTPOUTEIIBHBIN
YHHUBEPCHTET, 3BC ACB,
2013[DnexTpoHHEI pecypce]. —
http://www.iprbookshop.ru/22675.html

SBC IPRbooks

22

23



http://www.iprbookshop.ru/16316.html
http://www.iprbookshop.ru/30816.html
http://www.iprbookshop.ru/11429.html
http://www.iprbookshop.ru/730.html
http://www.iprbookshop.ru/730.html
http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/22675.html

15

XuMusi B CTPOMTENIBCTBE:  KOHCIIEKT
nekiuit / FO.B. Ycrunosa [u mp.]. =M. :
MockoBckuit rOCyAapCTBEHHBIN
CTpOMTENbHBIN yHHBepcuteT, At Ilu Dp
Menuna, ObC ACB, 2015[3nexTpoHHBIH
pecype]. —
http://www.iprbookshop.ru/40440.html

DBC IPRbooks

22

16

Yukna E.B. Xumus: yueOHoe mocobue /
EB. UYukun. - Tomck: Tomckuit
TOCYJTApPCTBCHHBIN YHUBEPCUTET CHCTEM
VOpaBICHUS M PaIUO3JICKTPOHUKH, OIb
Kontent, 2012[DnekTpoHHbI pecypc]. —
http://www.iprbookshop.ru/13873.html

SBC IPRbooks

22

Meroauueckue pa3paboTKu By3a

3aiineBa H.B. JlaGopaTopHBIii MpakTHKyM
1o o6en xumun. — Tomck, 2006.

PexomenoBa
Ho JIBPYMI]

150

22

[orynsesa H.A. KonTtpomnsHo-
HU3MEPUTENBHBIE MaTepHabl 1o
mucuuiuinae « Xumusy. Pasnensr «OO0mas
XUMHA», «XUMHUS 37IEMEHTOB», «OCHOBBI
opraHyueckon xumum». — Hepronrpu,
2015.

50

22

INorynsesa HU.A. JlaboparopHsiii
MIPAaKTHUKYM IO HEOPTraHW4eCKOH XUMHUH (C
JJIEMEHTaMU aHAINTHYECKOH XHUMUH). —
Hepronrpu, 2016.

PexomenmoBa
Ho JIBPYMI]|

100

22

DNEeKTPOHHBIE PECYPCHI

Xumus. IlomroroBka k EID: mpakr.
moco0ue 10 BBIINOJHEHHID TECTOBBIX
3aIaHNM. [DnexTponHbIe TEKCTOBEIE
nannbie].— M.: HoBas mkona, 2009.
HsroroBurenu: 000 «Ypanbckuit
3JeKTpoHHBIN 3aBony. Jlun. MIITP P®
cepust BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. Jluneusus BA® Ne 77-246 ot
21.07.20006, 000 «PerumuMacTtep».
JImnens3us BA® Ne 77-41 or 15.10.2007,
000 «Huck Ipo Inroc». JInuensuss BA®
Ne  77-292 ot 12.02.2008, 0OOO
«Penrallpomy. JIutensus BA® Ne 77-242
ot 31.03.2006.

22
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http://www.iprbookshop.ru/40440.html
http://www.iprbookshop.ru/13873.html

8. [lepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTn « UHTepHET» (1aj1ee
ceTb-VIHTEpHeT), HEOOXOAMMBIX IJIs1 OCBOCHHS JMCIHUIIIHHbI
1) DnekTpoHHas HHGOPMAIMOHHO-00pa3oBaTenbHast cpena «Moodlex:
http://moodle.nfyqu.ru/course/view.php?id=7931

9. Onucanue MaTepHAJIbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMO¥ IS OCYIIEeCTBJIEHHUS
00pa30BaTeJILHOTO MpPoIecca Mo JHCIUTIIHHE

Ne Buabl yueOHbIX HanmeHnoBaHMe ayauTOpHIA,
. . Ilepedyenn odopynoBanus
n/n 3aHATHIR* Ka0OMHETOoB, JJadopaTopuili u mp.
1. | JIekiuoHHbIE 3aHATHS | MyIbTUMETUNHBIA KaOUHET NHurtepakTrBHas 10CKa,
HOYTOYK, MyJIbTUMEAUHHBINA
IIPOEKTOP
2. | IlpakTuyeckue VYyeOHas 1abopatopusi XUMUH XUMUYECKasl Tocya v
3aHATHS (xabuuet Ne 108 VJIK) CHieIaibHOE 000pyTI0OBaHUE,
(;tabopatopHbIe HarpeBaTeIbHbIC TPUOOPHI,
paboThI) XUMHYECKHE PEAKTHBBI
3. | CPC Ayautopuu mst CPC (AS511 YAK, KommbroTep ¢ BBIX010M B
402 VJIK) WNHuTrepHer

10. Ilepeyens HH(OPMAIMOHHBIX TEXHOJIOTHii, HCMOJIb3yeMbIX MPH OCYIIECTBIEHUH
00pa3oBaTeILHOIO NMpolecca No JMCUMUILINHE, BKJIIOYAs MepeyeHb NPOrpaMMHOro odecrevyeHust
U HH()OPMAIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. Tlepeuenp nHGOPMALIMOHHBIX TEXHOJIOTUH, HCTIONIB3YEMbIX MTPH OCYIIECTBICHUN
00pa3oBaTeNbHOTO MpoIiecca Mo JUCIUTIIINHE

IIpu ocymiectBieHun 00pa3oBaTENLHOTO Mpolecca MO AUCHUIUIMHE HCIONb3YHOTCS
clenyromnme nHGOPMAIMOHHBIE TEXHOJIOTHH:

° WCTIONb30BAaHUE HA  3aHATHUAX  OJICKTPOHHBIX  HM3MAaHWUW  (UTCHHWE JIGKIUH C
UCIIOJIb30BAHUEM  CIIal-TIpE3CHTAIMH,  3JCKTPOHHOrO  y4eOHOro  mocoOus),  BHACO- U
ayIMOMaTepHuasos;

° OpraHu3aIys B3auMOAEHCTBHS ¢ oOyuarommmMucs mocpeacrsom CJIO Moodle.

10.2. TlepedyeHp MPOrpaMMHOTO 0OECTICUCHHSI
MSPowerPoint, MSWord.

10.3. Tlepeuyenp UH(POPMALIMOHHBIX CIPABOYHBIX CUCTEM
He ucnons3yrorcs.

°B nepeune MOTYT GbITh YKa3aHbl Takie MH(OPMAIHOHHBIE TEXHOIOTHH, KaK MCIIOJIb30BAHUE HA 3AHATHAX 3JIEKTPOHHBIX M3NAHMIl (YTEHHE NEKIHii C
HCIIONB30BaHUEM CIaiJ-Ipe3eHTali, DJIEKTPOHHOTO Kypca JIeKIHi, rpaduueckux OOBEKTOB, BHJIEO- ayamo- MaTepuanoB (uepe3 MHTepHer),
BUPTYQJIbHBIX J1A00OPAaTOpPHH, MPAKTHKYMOB), CIICHUAIU3UPOBAHHBIX M OQGHCHBIX MPOrpamMM, MHGOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JAHHBIX,
OpraHU3alys B3aUMOACHCTBUS ¢ 00YYarOIIMMHUCS [OCPEICTBOM JIEKTPOHHOM 1M04THI, popyMoB, HTepHET-TpyI, CKaiill, YaThl, BUICOKOH(DEPEHIICBSI3b,
KOMIIBIOTEPHOE TECTUPOBAHHE, IHUCTAHIMOHHBIC 3aHATHS (OJIMMIIMAAbl, KOH(pepeHIWH), BeOMHap (CeMHHAp, OpraHHM30BaHHBIH uepe3 MHTepHer),
HOJrOTOBKA IIPOEKTOB C MCIIOJIb30BAHMEM 3JICKTPOHHOT0 ohrica il 000IOUKH) U T.II.
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http://moodle.nfygu.ru/course/view.php?id=7931

JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI JTACIHUILIAHBI

b1.b.13 Xumus
YueOHbIiH BueceHHble U3MEHEHUS IIpenonaBarens [IpoTokon 3acenanust
rox (®HNO) BBIITy CKaOLIEH
kadeapsi(naTa,HoMep),
®UO 3aB.kadenpoid,
MOJIIKCh

B mabnuye yrxazvieaemcs monvko xapaxmep usmeHenull (Hanpumep, usmMenenue memol, CRUCKA UCIMOYHUKO8 NO meMe Ulu
memam, CpeoCcme NPOMEeNCYMOYHO20 KOHMPOJs) C yKazamuem NYHKmMOo8 paboueii npocpammei. Camo codepoicanue
U3MeHeHUll OPOPMASEMCS NPUTLOANCEHUEM NO CKBOZHOU HYMepayulL.
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