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1. AHHOTAIUSA
K padoueii mporpamMme AU CHUIIIMHBI
b1.5.19Xumusn
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

[Tnanaupyembie pe3yabTaThl
OCBOCHHS TTPOTPaAMMBbI
(comepskaHue ¥ KOJBI

KOMITCTCHITHH )

[Tnarupyemblie pe3yIbTaThl O0YUYSHUS 110 JUCIUILINHE

TOTOBHOCTb c
€CTeCTBEHHOHAYYHBIX

TTO3HITHH OLICHMBATh
CTpOCHHUE, XUMHUECKHH U
MUHEPAIBbHBINA COCTaB 3€MHOU
KOPBI, Mopdooruyeckre
OCOOCHHOCTH U TCHCTUUYCCKHUEC
THIIBI MECTOPOKICHUN
TBEP/IbIX MOJIC3HBIX
UCKOTAEMbIX TPH PEUICHUU
3a/la4 10 PAIMOHAILHOMY |

KOMIUIEKCHOMY ~ OCBOEHHIO
reOpPeCypCHOr0  TOTCHIHAA
uezp (OITK-4)

umemov npedcmasierue:0 CTPOCHUU aTOMOB U MOJICKYJI; O BHAAX
XMMHYECKOH CBS3M M CcrHocobax ee 00pa30BaHUs;0XUMHUYECKHX
cucTemMax (pacTBOpax, KaTaJINTUYECKUX, JTICTICPCHBIX,
IEKTPOXMMHUUECKUX CHCTeMaXx ), X cBoiicTBax (OITK-4);
3HAMb.XAMAYECKYI0 TEPMHUHOJIOTHIO M TIOJIh30BATHCS €I TIPH
OITMCAaHUH XUMHUYECKHUX SIBJICHUM; OCHOBHEIE
CTCXHOMETPUICCKUE 3aKOHBI, (yHIaMEHTAJIbHBIC KOHCTAHTHI,
€AMHULIBI HMX W3MEpPEeHHs; OCOOCHHOCTH TMPOTEKaHWUA U
BO3MOKHOCTH YIpaBJICHUS X0JIOM XUMHUYECKOTO
MPOIIECCa;CTPOCHUE BEUIECTB B KOHICHCHUPOBAHHOM COCTOSHHU;
3aBUCUMOCTh CBOWCTB BELIECTB OT THUNA KPHUCTAUIMYECKOU
periretku (OITK-4);

YyMemb 3alAChIBaTh AJICKTPOHHYI0 (OpMyIly aroma Jr00ro
JJIEMEHTA, BAJIEHTHOCTHU 51 CTEIEHHU OKHCJIEHHMS,
OXapaKTepU30BaTh M IMPEACKa3bIBaTh CBOMCTBA 3JIEMEHTA U €T0
COCMMHECHUH; naBaTh OOIIyI0 XapaKTepUCTUKY 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 COCTOSIHHSI CHUCTEMBI U €ro CJBWra, IpPHUBECTU
MEXaHU3M JJIEKTPOXUMUYECKOH M XHMHUYECKOW KOPpPO3UH H
MpeIIoXKUTh Haumbonee dS(PQPeKTUBHBIE CMOCOOBI  3aIIWTHI,
TUTAHUPOBATH XUMHUYCCKUE SKCIIEPUMEHTHI [T TPOBEPKU HAYTHBIX
rumnoTes; 00600maTh nomyyeHHble pe3ynbratel (OITK-4);

61a0emb  METOJUKAMHU pacuera o OCHOBHBIM
CTEXHMOMETPHUYECKIUM 3aKOHAM: KOJMYECTBA BEIECTBA, MACCHI,
o0beMa Taza, MOJIIPHOM MAacChl, MOJIIPHOM MAacChl DKBUBAJICHTA,
AIIEMEHTHOTO COCTaBa CIIOKHOTO  BEIIECTBAa; pacyera IO
XAMAYECKAM YPaBHCHHSM; TEIUIOBBIX Y(PPEKTOB H CKOPOCTEH
peaKiuii; KOJIMYECTBEHHBIX XapaKTEPUCTUK pacTBOpPOB




WIEKTPOJIUTOB M HEIJIEKTPOJIMTOB: BHMJOB KOHLEHTpauui, pH,
TEMIIEpaTypbl ~ KHIICHHS W  3aMEp3aHus,  KOJIWYECTBEHHBIX
XapaKTEPUCTUK  OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  CHCTEM,
rajlbBaHMYECKUX DJICMEHTOB, B ITPOIIECCAX AIICKTPOIIN3A,
NPAaKTUYECKUMHA  HaBBIKAMH  pabOTBI € XUMHYECKUM
000pyIOBaHHEM W pPEaKTUBAMU B COOTBETCTBHUHM C WHCTPYKIIUCH
WIM METOJHMKON TPOBENEHUSI HKCIIEPUMEHTa C COOJIOIEHHEM
TpeboBanuii Texuuku O6e3omacHoct (OITK-4).

1.3. MecTo AMCHHUILIMHBI B CTPYKTYPe 00pa30BaTe/IbHONH NPOrpaMMblI

Nuanexc | HammeHoBanue Cemectp WNHnekcrsl 1 HAMMEHOBAaHMS YUEOHBIX AUCITUTLUIHH
JUCITUTUIAHBI W3YYCHHUS (MoyTeil), mpakTHK
JUTSE KOTOPBIX COJIepKaHNE
Ha KOTOPBIE ONMUPACTCS -
. JAQHHOW JUCIIUILTAHBI
COJICpYKaHHE JTAaHHOU
(MOJyJisT) BBICTYTIAET
JUCLUIUIAHBL (MOJTYJIs) .
OTOpoi
b1.5.19 | Xumus 1,2 3HAHUS, YMCHUS U b1.5.04 Be3onacHocTh
KOMITETEHITUH, KHU3HEACATCIHHOCTH
MOJy4YECHHBIE b1.b.33 Pearentsl u
00yYaromuMucs B (U3NKO-XUMHYECKHUE
cpeaHei nporieccol (s OITN) /
obmeoOpa3oBarenpHOl | OOoramieHne moJe3HbIX
ITKOJIE nckomaembIx (st [1P)
b1.5.35 Cneunanuzanus
(mnsa OITN)

b1.5.37 I'opno-
MIPOMBIIIJICHHAS SKOJIOT s
b1.5.39 ®dusuueckas u
KOJUTOMIHAs XUMHUSI (115
OI1N)

b1.B.06 Oprannueckas
xumust (st OITN) /
PU3NKO-XUMHYECKAs
reorexHosorus (ais [1P)
b1.B./IB.03.01
Xumuueckasi nepepadboTka
MOJIE3HBIX CKOMAEMBbIX
(mna OIIN)

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 CAMOCTOATEJIbHYI0 padoTy 00y4yaroumuxcs

Beinucka u3 yue6Horo miana (rp. C-I'J1 (OITH, I1P)-19):

Ko u HazBaHme NUCHMIUIMHBI IO YYEOHOMY TUTaHY

b1.5.19Xumus

Kypc nzyuenus

1

CemecTtp(bl) U3ydeHUs

1,2

dopma MPOMEKYyTOTHON aTTeCTAllH (3a4€T/IK3aMEH)

DK3aMeH, dK3aMeH

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 AUCUUILINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM € YKa3aHHeM 0TBeJeHHOI0 Ha HUX
KOJIMYeCTBA aKa/IeMH4YeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHI

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

Paznen Bcero KonrtaktHas padora, B yacax Yacel
4acoB CPC
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XuMHSI KaK pa3zen 59 4 - - - 2 - - - 1 -
€CTEeCTBO3HAHMSL.
CTeXHOMETPUUCCKHE
3aKOHBI XUMHH (TeMa 1)
Crtpoenue aroma u 4 - - - - - - - -
MIEPHOANYECKAs CHCTEMA
J.1. Menneneena (tema 2)
XuMU4ecKast CBA3b U 4 - - - - - - - -
CTpOEHHE MOJICKYJI (Tema 3)
OO01ue 3aKOHOMEPHOCTH 4 - - - 4 - - - 2 (JIP)
XUMHYECKUX PEaKIUit
(Temn 4, 5)
PacTtBopsI (Temsl 6, 7) 6 - - - 4 - - - 2 (JIP)
OCHOBBI 2JIEKTPOXUMHUHN 8 - - - 8 - - - 4 (JIP)
(temsr 8-11)
JlucriepcHbIe W KOJUTOUTHBIE 2 - - - - - - - -
cucteMsl (Tema 12)
TectupoBanue 6 4 - - - - - - - - | 2(T)
PI'P 7 - - - - - - - - - | 7(PTP)
Jk3aMeH 36 - - - - - - - - - 36
Bcezo uacos 3a 1 cemecmp 108 36 - - - 18 - - - 1| 17 (36)
XUMUS 3JIEMEHTOB U UX 42 12 - - - 10 - - - 1| 5(IP)
coenuHeHui (Temsl 13-20) 14 (CT)
DNeMeHTHl OpraHYECKOM 15 4 - - - - - - - 1] 10(CT)
xuMuH (Tema 21)
TectupoBanue 9 - - - - 6 - - - - | 3717
PI'P 6 - - - - - - - - - | 6(PTP)
OK3aMeH 36 - - - - - - - - - 36
Bcezo uacos 3a 2 cemecmp 108 16 - - - 16 - - - 2 | 38(36)

ITpumeuanue: JIP — cocraBieHue OT4ETOB MO JabopaTtopHbM 3aHsTusM, IIT — moaroroBka k TectupoBanuto, PI'P —
HamucaHue pacueTHO-rpaduueckoit padbotel, CT — caMOCTOATEIBHOE H3YUCHHE TEM.



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 MacChl BEIIECTBA; ATOMHO-MOJIEKYJIIPHOE YYEHUE U YYECHHE O COCTaBE BEILECTBA.
Jx. JlanbTOH: 3aKOH KpaTHBIX OTHOUICHWM, aToMHBIA Bec. Kraccudukanus >IeMEHTOB MO HUX
aTomubIM BecaM. JK. ITpycT: 3aKOH MOCTOsHCTBA 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. ABOTajpo: 3aKOH ABOTajapo, 4ucio ABOTaipo.
[TonsiTHE O KOJIMUYECTBE BELIECTBA: MOJIb, MOJIIpHAs 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 3eMeHTapHbIX yacTull. Mozens atoma 1o Y. Tomcony («M3tom B mynunre»). Monaens atoma
no 3. Pesepdopay («Ilnanerapuas monens»). [IpotuBopeunss B Mogenu O. Pesepdopaa. OcHoBHOE
IIOJIOKEHUE KBAHTOBOM Teopuu. Monens atoma no H. bopy. KoprmyckynspHO-BOIHOBOW Iyann3m
3JI€MEHTapHBIX YACTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAaHUYECKHE MPEJCTABICHUS O CTPOEHUU aToMa: SOpO: COCTaB,
3apsi sipa, 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 MOJOKEHUSI Teopuu cTpoeHus BemecTB A.M. bytiepoBa. CoBpeMEHHOE MOHSATHE
XUMUYECKON CBSI3U: DHEPrus XMMHUYECKOW CBS3M; JUIMHA XMMHYECKOM CBA3W. Buabl xumuueckon
CBSI3U.

KoBanentHas cBsi3b. MeTON BaJ€HTHBIX CBS3€. XapaKTEPUCTUKU BaJCHTHOW CBS3H:
HACHIIIAaEMOCTh, HANPaBJIEHHOCTh, MOIIPU3yeMOCTb. [ MOpuau3aIys aTOMHBIX BaJICHTHBIX OpOHUTANEH.
MeToa MONEKYJISIpHBIX OpOUTaIe. DIEKTPOHHBIE CTPYKTYPbl HEKOTOPBIX MOJIEKYJ TT0 MeToay MO u
ux cBorcTtBa. MoHHAs CBA3b.

Merannuueckas cBA3b. MeTauibl, MPOBOJAHUKH, OJTYIPOBOJIHUKH, TUIIEKTPUKH.

BognoponHas cBs3b. MexmonekyispHble B3auMoeiicTBus (cuiabl Ban-nep-Baanbca).

KomriekcHble coelMHeHus: HOH-KOMIUIEKCO0Opa30oBaTellb, JUTaH bl, BHYTPEHHSS U BHEIIHSS
cdepbl, KOOPIUHALMOHHOE YUCI0. MOHO- M NOJHMIEHTAaTHBIC JTUTraHabl. HoMeHKIaTypa KOMIUIEKCHBIX
coenuHeHUi. Knaccudukanus KOMIJIEKCHBIX COeTMHEHHH. Jlpcconmanusi KOMIUIEKCHBIX COSMHEHUH.
KoHcTanTa ycTOWYMBOCTH KOMIUIEKCHOTO HOHA. Ilpupona XuMu4ecKol CBSI3M B KOMIUIEKCHBIX
coennHeHUsAX. [I[puMeHeHre KOMIUIEKCHBIX COEAMHEHUM.

ArperatHoe  cocTosiHME — BemlecTBa.  Kpucraumdeckoe u aMOoppHOE  COCTOSIHHE.
Kpucrannnueckas pemerka. XumMudeckas CBsi3b B KPUCTALINYECKHUX Teax.

Tema 4. Dnemenmuvt xXumuueckoi mepmoOUHAMUKU

BnyTtpeHnHss sHeprus. [-il 3aKOH TEpMOAMHAMUKN NPUMEHUTENBHO K XMMUYECKUM CHCTEMaM.
[loHATHS «PHTANBNHA», «CTAHAAPTHAS SHTANBIUA», «IHTAIBIHS 00pa30BaHUM). DHEPreTU4ecKue
3 PeKTh XMMUYECKUX peakiuidl. TepMOXUMHUYECKHE ypaBHEHHUA. 3aKOH ['ecca U clecTBUE U3 HEro.
II-ii 3ak0OH TEepMOAMHAMMKM IMPUMEHUTEIBHO K XHUMHUYECKUM cucrtemaM. [loHsTHE <«GHTpONUL»,
«CTaHJapTHas HSHTponus». HampaBineHne NpoTEKaHUs XUMHUYECKOW peaklUH. DHTAJbIUUHBIA |
SHTpONUIHBIN (akTopsl. DHeprus [nbG6ca. BiausHue TemmepaTypbl Ha HamlpaBiICHUE MPOTEKAHUS
XUMHYECKHX PEAKIUM.




Tema 5. Xumuueckana Kunemuka

[lonsiTne cucTembl, BUABI XMMHUYECKHX CHCTEM. ['OMOT€HHBIE M TE€TEPOTCHHbBIE PEAKIIMH.
CKOpOCTh TOMOTEHHBIX M T'€T€POreHHBIX peakuuid. DaKkTopbl, BIUSAIONIME HA CKOPOCTh XUMHUYECKOU
peaKiuu: KOHIEHTpaIus (3aKOH JACHCTBYIOIIUX Macc), TeMIepaTypa (TeMrepaTrypHblii KodphUuueHT
peaxmun, npasuwio Bant-I'odda), sHeprus aktuBanuu. Y paBHeHHEe AppeHuyca.

Karanu3z wu katanutudeckue cuctembl. [IpuMeHeHHMe KaTaliM3aTOpPOB B XUMHUYECKHX,
OHMOJIOTrNYECKHUX, TEXHUUECKUX CUCTEMAX.

Xumnueckoe paBHoBecue. KoncTranTa xummuueckoro paBHoBecus. llpaBuna cmemeHus
xumuueckoro pasHosecus (npunuui Jle llarense-bpayna).

PaBHOoBecusi B rereporeHHbIX cuctemax. dasoBoe paBHoBecue u mpaBwio (a3 ['ubOca.
[IpencraBnenus o aguarpaMmax COCTOSTHHIA.

Tema 6. Pacmeopul Kak Xxumuueckue cucmembul

Omnpenenenne u Kiaccuuranus pacTBOpoB. CriocoOb! BEIPaKEHUsT KOHIICHTPAIIUN PacTBOPOB.
[Ipoueccsl pactBopeHus. [loHATHA «CONBBATBI», «TUAPATHD), KKPUCTAIUIOIHAPATH. PacTBOpUMOCTh
BEIIECTB B Pa3JINYHBIX arperaTHbIX COCTOSHUAX. 3aKOH pacHpenesneHus. JKeTpakius. 3akoH ['eHnpu u
3akoH Paynsa mna upeanbHbiX pacTtBopoB. Ocmoc. YpaBHenue Baut-T'opda nns ompenenenus
OCMOTHYECKOr0 naBieHus. D0ynunockonus. Kpuockonus.

Tema 7. Pacmeopol 31eKkmpoaumos

Teopus snexrponutuyeckon auccounanuu C. Appenuyca u .M. Menneneera. [lokazarenu
MIPOLIECCOB BJIEKTPOJIUTHYECKON AMCCOLMALMM: CTENEHb IUCCOIMAIMU, KOHCTAaHTa IUCCOLMALUU,
Ka)KyIasicsl CTENEeHb JUCCOLMAlliY, aKTUBHOCTh MOHA. MlOHHas cuia pacTBopa.

Teopus KUCIOT, OCHOBAHUI U COJIEN C TOYKU 3PEHHSI SJIEKTPOIUTHUECKON TUCCOLUALINN.

PaBHOBECHME ManmoOpacTBOPUMBIN AJIEKTPOJUT — HACBIEHHBIM pacTBop. IIpomsBeneHue
PacTBOPUMOCTH. Y CJIOBUS BBINAJEHUS U PACTBOPEHHUS OCATKOB.

DnexTpoiauThyeckas Auccouuanus BoAbl. Bopopoansiii  mokazatens pH. CnocoOsl
orpezeneHus: BOIOPOAHOTo noka3atens. bydepHbie pacTBOpEI.

I'mpponus conei. Ilokasatenu mnpoueccoB ruaposn3a (CTENEHb TUAPOJIA3a M KOHCTaHTa
TUAPOIN3a), GaKTOPHI, BIUSIONINE HA 3TH MPOIIECCHI.

Tema 8. OkucnumenvHo-60cCmManO8UMENbHbIE NPOUECCDHL

Crenenp okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU M CIIOCOOBI COCTaBJICHUS
UX YpaBHEHUH (METOJ »JJIGKTPOHHOTO OamaHca, METOJ HOHHO-MOJICKYJISIPHBIX ITOTYPEaKIuii).
Baxxneiimme okucnuTean 1 BOCCTAHOBUTENH, 3HAUYEHUE B IPOMBIIIUIEHHOCTH U OBITY.

Tema 9. Inekmpoxumuueckue npoyeccol

XUMUYECKUE HCTOYHHUKU DJIECKTpUYecKol »sHepruu. [‘anpBannueckue snemeHThl. IJIC.
OnexTpoaHsle noTeHuuansl. YpaBHeHue Hepucra. CraHgapTHbII BOJOPOIHBIM  3JIEKTPOA.
CrangapTHBIN JIEKTPOAHBIN NOTEHIMAI. Psii HAampsiAKEHU METaJIoB.

Tema 10. Inexmpoaus u e2o 3aK0Hbl

[TocnenoBaTenbHOCTh 3JIEKTPOAHBIX MPOLECCOB NP 3JIEKTPOJM3E paciylaBa U pacTBOpa.
3axonbl Dapanes. [Ipumenenne anexkTponnsa.
Tema 11. Koppo3us u 3auyuma memainios

Bunsl koppo3un. @akTopbl, BIUSIONIME HA CKOPOCTh KOppo3uu. CrnocoObl 3aluTsl METAUIOB
OT KOPPO3UH.

Tema 12. /lucnepcusvie u Koa10uoHbvle cucmembl

JucniepcHoe cocTosiHUE BelecTBa. Buabl 1MCIEPCHBIX CUCTEM.

Konnonaneie cuctemMsl U criocoObl UX noiaydeHus. CTpoeHHe KOJIJIOUIAHBIX YacTUI] (MULEILT).
Onrtrnyeckne M ANMEKTPUYECKUE CBOKMCTBA KOJUTOUMAOB. DaKTOpPhl yCTOMYHUBOCTH KOJIJIOMIHBIX CHUCTEM.
Koarynsmus. 3HaueHne KOJUTOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMAX.

Jlononnumensvnan mema. Xumuueckan u0eHmu@uKayusa u aHaau3 6eujecme

Kauecmeennvui ananuz 6 xumuu. Onpedenenue KamuoHo8 U AHUOHOE HEOP2AHUYECKUX
sewecms. Konuuecmeennvii aumanus. Memoosl KOIUYECMBEHHO20 AHANU3A: 2PABUMEMPUYECKULL
aHanus, —MumpuMempudyecKuti aHanu3, KOMNIEKCoOMempuieckoe mumpoeanue, OKUCIUMENbHO-



goccmaHosumenvHoe mumposanue. HHcmpymenmanbHvle Memoobl aHaIu3d: HNOMeHYUoOMempus,
KOHOYKmomempusi, xpomamozpaghusi, homomempus, cnekmpogpomomempusl.
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 METAJUIAaMHU M HEMETAJJIAMH.

Boga u ee crpoenue. JluarpamMmma coctostHust Bobl. Boga B npupoae. Xumudeckue u pu3nKo-
XUMHYECKHE CHOCOObI OYMCTKHM MpUPOIHON Bonbl. Ilepokcua Bomopona, moilyueHue, CTPYKTypa |
cBorcTBa. [loHsATHE O BOTOPOIHOM YHEPTETUKE.

Tema 14. I'anozenwt

OOmiast xapakTepUCTHKa TaJOT€HOB: HAXOXKICHWE B TPHUPOJAE, CHOCOOBI TOIXYyYEHHS,
duznyeckue U XMMUYECKHE CBOMCTBa. ['amoreHOBOAOpPOIBI W  TallOTEHUIBl  METaJUIOB.
Kucnopoacoaepxaiiye KUCIOThI TaJOreHOB U UX colu. 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 KHUCIOPOJOM.
Haxoxnenune cepsl B mpupone. Ilomydenue cepbl. ®Puznueckue CBOMCTBA Cepbl. AJUIOTPOIHBIE
MOAU(UKAIINH CEPHI.

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

Okcuabl cepbl U1 COOTBETCTBYIOIINE UM KHCIIOPOJACOAEPKAIIUE KUCIOThl. KHUCIOTHO-OCHOBHBIE
U OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOM M cepHOW KuCIOT. Coiau CEepHHUCTON U
CEpPHOM KUCIIOT.

XHWMHUUYECKUE CBOMCTBA CEJICHA, TEJUIypa U UX COCJUHEHUN.

Tema 16. Inemenmut cpynnwt azoma

CpaBHuTeNbHAsA XapaKTEPUCTHKA COEMHEHUN AIEMEHTOB TPYIIIIBI a30Ta U UX TOKCUYHOCTb.

Azor. Ilonydenme, ¢uznueckue W XUMHUYECKHE CBOicTBa a3otra. CoeauHEHHUs a30Ta C
MeTaJlJIaMU (HUTPUJIbI): UX TOy4EHHE U CBOMCTBA.

AMMUaK: TMPOMBIIJICHHBIH CHHTE3, (PU3MYecKHe W XUMHUYECKHE CBOWCTBA, MpPHUMEHEHHE.
PaBHOBecus B BOJHOM pacTBOpe aMMHUaKa. TepMHUUYECKOe Pa3IoKEeHHUE COIE aMMOHMUS.

Oxkcunbl a30Ta: CTPOCHUE MOJIEKYJT, TOJTyYEHUE U XUMUYECKUE CBOMCTBA.

A3zotuctass kucimora U ee  cond  (HUTpUTHI). OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE
XapaKTEPUCTUKH ITUX COECTUHEHUU.

A3zotHas kucnora. [TosydyeHne B IpOMBIIITIEHHOCTH. XUMHUYECKHE CBOMCTBA A30THON KHMCIIOTBHI.
[IprMeHeHre a30THOM KUCIIOTHI U €€ COJIEH.

®ocdop. AmrorpornHsie Momudukamuu (ocdopa. IlomydeHne M XUMHUECKHUE CBOHCTBA
docdopa. Coequaenust pocdopa ¢ metamuiamu U Hemetaiamu. Pochun u hochuapl, X MOITyIEHUE,
B3anmMojeiicteue ¢ Bogou. Oxcuabl (ochopa u docdopconepxkamme kucnorel. Comu dhochopHOi
KHCJIOTBI U UX XUMHYECKUE CBOMCTBA.

Mpb1ubsk, cypbMa, BACMYT. VIX cOeIMHEHNS C BOIOPOAOM U KHUCIOPOJOM.

Tema 17. Inemenmot cpynnot y2nepooa

VYraepon u ero amioTponHele Moaudukanuu. buomorumueckas ponb yriepona. Kpyrosopor
yriiepozia B IpUpo/IE.

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

CoenuHenus yriepoja c rajgoreHamu, cepoit u azorom. Kapbamua. Cepoyraepon. Llmanumast.
KapGoHwibl MmeTamios.

Kpemumnii. Coenunenust kpemuusi. Cwnanbl. ['anorenuast kpemuus. Cunmmnuabl. Oxcujg
KpeMHHUs1. KpeMHuEBbIE KHCITOTHI 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 nepeoii u ¢mopoii zpynn

[llenmounble MeTawIbl, HAXOXKACHUE B MPUPOAEC U TMOJIydeHUEe. BaxHelmme coeauHeHUs
IIEJIOYHBIX METAJUIOB: OKCHJIbI, TUIPOKCUABI, IEPOKCUABL. [IpuMeHeHrne MIeNIOYHBIX METANIOB U UX
COEIMHEHUI.

bepunnuii. Oxcua v ruIpoKcH 1 Oepuilins, UX MOJy4YeHHUE U CBOWCTBA.

[Ilenouno3emenbHble MeTaUIbl U MarHuid. [lodmyueHue, 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.
Haxoxnenne 6opa B npupoae. [lonyuenune 6opa. Kapbopansl. Coenunenust 6opa ¢ a3otrom. bopHbie
KHCJIOTHI U UX coniu. [Ipumenenue coequHeHuit 6opa.

Haxoxnenue amtomunust B npupoje. [lonayueHue anroMUHHS M €r0 XMMHYECKHE CBOWCTBA.
CoenuHeHus QIIOMUHUA C KHUCIOpOAOM U ranoreHamMu. OKCUA W THAPOKCHI aIIOMUHUS, HX
XUMHYECKHE CBOWCTBA. AMQOTEpHBI XapaKTep COCAMHEHUN amioMUHUS ANOMUHATHL [uaponus
coseit amomuHus. CIJlaBbl QMIOMHUHUS C JIPYTUMH MeTalamMu. [IpuMeHeHue aliOMUHUS U €ro
COEIMHEHU.

Tema 20. Xumus d-snemenmos

[Tonoxxenue d-snementoB B [lepuonnyeckoii cucreme .M. Menaeneea. OCOOEHHOCTH XUMHH
d-anemenToB. XMMHUYECKHE CBOicTBa d-3JIEMEHTOB Ha MPUMEpE Xpoma, keje3a u Meau. KuciorHo-
OCHOBHBIE CBOMCTBA OKCHIOB M TUJIPOKCHUIOB ITHX 3JIEMEHTOB. KOMILJIEKCHBIE COEAMHEHUS XpOMa,
xKeye3a U Meu. 3aKOHOMEPHOCTH U3MEHEHHUST XUMHUICCKUX CBOMCTB d-3JIEMEHTOB U 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 COeIMHEHUH.

Haxoxxnenne opraHuueckux coeauHeHui B mpupoge. Hedrs u  ee mepepabotka.
Bo3oOHOBNsIeMble HCTOYHUKHM OpraHUYECKHX coequHeHH. (OCHOBHBIE KIJACChl OPraHUYECKHX
coenuHeHuil. [lpenenbHbie U HepeaeabHbIE YIIEBOAOPOIbI: allKaHbl, aJIKeHbI, aJKUHbI. [{ukinueckue
YIJIEBOJOPOBI. ApomaTtnueckue YIJIEBOJIOPOBL. ['ereponuknnyeckue COEIMHEHHS.
lanorennpousBoaHble  yraeBoAopoaoB. Kucinopoacoaepxaniye MpOU3BOJHBIE  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 npouecce npenogaBaHus JUCHUILIMHBI UCTIONB3YIOTCS TPAAULIMOHHBIE TEXHOJIOTUHN HapsIy C

AKTUBHBIMH U UHTCPAKTHUBHBIMU TCXHOJIOTUSAMMU.

Yuebnwvie mexHojlocuu, UCnojib3dyemole 6 06pa308am€ﬂbHOM npoyecce

Paznen CemecTtp Hcnonp3yeMble aKTHBHBIC/HHTEPAKTHBHBIC KonuuectBo yacoB
00pazoBaTenbHbIE TEXHOJIOTHU

1-7. OOwmasa xuMus 1 Jlexmms-nucKyccust (JIEKIUsA-BU3yaIH3aIns) 4

PaboTa B MasbIX TpyImax Ha Ja00paTOPHBIX 3aHITHIX 6
Hroro 3a 1 cemectp 10
8. XuMus 2JIEMEHTOB U UX 2 Jlekumsi-qucKyccust (JISKIHs-BU3yaJIM3aus) 3
COeIMHEHN I PaboTa B MaJIbIX rpyrnmnax Ha Ja00OpaTOPHBIX 3aHATHAX 6
9. DneMeHTs! OpraHuyecKon Jlekumsi-quckyccust (JIEKIHs-BU3yaJIM3anus) 1




XNUMHH

Hroro 3a 2 cemectp 10

Bcero: 20

Jlexyus-eusyanusayus ciocoOCTByeT NpeoOpa3oBaHUIO YCTHOM U MUCbMEHHON MHpOpMaluu B
BU3yalbHY!0 (OpMy TIpH HCIOJB30BAaHUU CXEM, PHUCYHKOB, uepTeked u T.m. Takas nexuus
CHOCOOCTBYET YCHEIIHOMY pEIICHUI0 NpoOJeMHOM cuUTyauuu, T.K. AaKTHUBHO BKIIOYAETCS
MBICIIUTENIbHAS JESATEIbHOCTh 00YyYarOIINUXCs MPU IMIUPOKOM HCIIOJIb30BAHUN HATJISAHOCTH U T. 1.

Huckyccuonnvie memoOsbt MOTYT OBITh pEaM30BaHbl B BUJAE JUAJIOra YYaCTHUKOB WM TPy
Y4aCTHUKOB, TPYTNIIOBOM TUCKYCCHH, aHAIN3a KOHKPETHOM CUTYyallMH UK IPYTHX.

Paboma 6 manvix epynnax na nabopamopmnvix 3aHAmMuUAX MO3BOJSET Pa3BUTh YMEHHE paboTaTh
B KOMaHJe, IUIAHUPOBaTh M JENaTh BHIBOABI HAa OCHOBAaHWM IIPOU3BEICHHBIX JEUCTBUM, T.€.
3aKJIaJbIBAET OCHOBBI HAy4YHO-MCCIIEOBATEIbCKOM paboThl B JanbHeimell npodeccuoHalbHON

JACATCIIBHOCTH.

4. IlepeyeHb yueOHO-MeTOIMYECKOT0 00ecredeHus1 A5l CAMOCTOSITeIbHOM
2
PatoThI 00yYAOIIMXCH MO TUCHHUILINHE

CoaepxanueCPC
Ne HaumenoBanue pasnena Bup CPC Tpyno- DOpMBI U METOABI
(TeMBbI) TUCIUILTIHEI E€MKOCTH (B KOHTPOJIS
Jacax)

1 OO0mue 3aKOHOMEPHOCTH CocraBiieHHE OTYETOB 110 2 [TpoBepka oT4eTOB 1O
XUMHYECKUX PEaKIIi nabopatopHbM 3aHATISIM (ayd. CPC) m1a00paTOPHBIM 3aHATUAM
(Tema 5)

2 PactBops! (TeMa 7) CocTaBneHre OTYETOB I10 2 [IpoBepka 0TYETOB IO

nabopatopHbM 3aHATISIM (aya. CPC) 712a00paTOPHBIM 3aHATHIM

3 OCHOBEI JEKTPOXIUMHU CocTaBneHre OTYETOB I10 4 [IpoBepka 0TYETOB IO
(tempr 8-11) nabopartopubM 3aaaTusM (aya. CPC) J1a60PaTOPHBIM 3aHATHSIM

4 1-8 (temnr 1-12) [MoaroroBka kK TECTUPOBAHHUIO (BHEAY/I. 2 TectupoBanue

CPC)

5 1-7 (temnr 1-11) Hanmcanue PI'P (Breayn. CPC) 7 IIpoBepkaPI'P
Bcero wacoB 3a 1 cemectp 17

6 XUMUS SIEMEHTOB U HX CocTaBieHHe OTYETOB 10 5 ITpoBepka 0T4ETOB 1O
coenunenuii (temsr 13-20) nabopartopHbM 3aHATHAM (aya. CPC) 1a60paTOPHBIM 3aHATHSAM

CaMOCTOSITEIbHOC U3YUCHUE 14 CocTaBiicHHE KOHCIIEKTA C
tem(BHeayn. CPC) MOCIIEAYIOIEH MPOBEPKOIA
B X0JI€ 9K3aMeHa
7 DJIeMEHTBI OPraHNYECKON CamocTosTenbHOe H3yueHHe 10 CocraBiieHHEe KOHCIIEKTa C
xuMuH (Tema 21) tem(BHeayn. CPC) HocIenyoel IpoBepKoi
B XOJI€ 9K3aMeHa
8 9, 10 (tems113-21) [ToaroroBka K TECTUPOBAHHMIO (BHEAYI. 3 TectupoBanue
CPC)
9 XuMHus 3IEMEHTOB U UX Hammcanue PI'P (Breaya. CPC) 6 IIposepkaPT'P
coenuuenuii (temsr 13-20)
Bcero gacoB 3a 2 cemectp 38
JlaGopaTtopHbie padoThI
Ne HaumenoBanue paznena JlabopaTopras paboTa wiu Tpyno- DOpMBI U METOIbI
(TeMBbI) TUCITUTLITIHEI 11a00paTOPHEIN MPAKTHKYM E€MKOCTH (B KOHTPOJIS
gacax)

1 Xumudeckass KHHETHKA CKOpPOCTh ~ XMUMHYECKHX  pPEeaKIHil. 4 [IpoBepka 0TYETOB IO
(tema 5) XHUMHUYECKOE PABHOBECHE J1a00paTOPHBIM 3aHATHSM,

2 PactBopri(Tema 6) SBnenHust pu [IPUTOTOBJICHUU 2 tectupoBanue, PI'P,

2 .
CaMmocrosTensHass paboTa CTyJeHTa MOXET OBITh BHEAYJUTOPHOH (BBIIONHSACTCA CTYyJCHTOM CaMOCTOATENFHO 0€3 ydJacTHs
HperoiaBaTes — HalpuMep, MOAr0TOBKA KOHCIIEKTOB, BHITIOJIHEHHE MUCbMEHHBIX Pa0OT U JIp.) U ay JUTOPHOH (BBINOIHIETCS CTYJEHTOM

B ayIUTOPHUU CaMOCTOSITENBHO MOJ] PyKOBOACTBOM MPENoaBaTels — HapHMep, 1a0opaTopHasl WM MpaKTudeckas paboTa).
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pacTBOpoOB 9K3aMeH

3 PacTBOpPBI 3JICKTPOIUTOB T'uaponus coeit 2

(tema 7)
4 OKHCIHTENBHO- OKHCIHTENEHO-BOCCTAHOBUTEIBLHBIE 2

BOCCTAHOBHTEIIbHBIC peaxmuu

nporiecchl (Tema 8)
5 DNEKTPOXUMHUYECKHIE Psan HanpsOKeHUH METAaJUIOB. 2

nporiecchl (Tema 9) ["anibBaHUYECKUH DJIEMEHT
6 DIIEKTPOJIU3 U €r0 3aKOHBI | DIIEKTPOJIN3 2

(tema 10)
7 Kopposus u 3amura Kopposus metanos 2

MeTaiuioB (tema 11)

Bcero yacoB 3a 1 cemectp 16
1 I"anorensl (Tema 14) ["ajioreHsl U UX COCAMHEHUs 2 IIpoBepka 0T4ETOB 110
2 Xanbkorensl (Tema 15) Kucnopoa. Ilepokcun Bomgopoaa 2 a00PaTOPHBIM 3aHATHUSIM,
3 Cepa u ee coelMHEHUS 2 tectupoBanue, PI'P,
4 OneMeHThl TPYHIBl a30Ta | A30T U €ro COeIMHEHUs 2 9K3aMeH

(tema 16)
5 DJeMeHTHI rpymnsl | YTIepoa U ero COeqUHEHHS 2

yrieposa (tema 17)

Bcero yacoB 3a 2 cemectp 10

PaGora Ha 1a00paTOPHBIX 3aHATHAX

B nepron ocBoeHMs JUCHUIUIMHBI CTYIEHTHI TOCELIA0T Ja00paTOpHbIE 3aHATHUS, Ie paboTaloT
B MalblX TIpynmax, CaMOCTOSITEIbHO W3Y4alOoT JIOMNOJHUTENbHBI TEOPETUUYECKUIl Marepual K
71a00paTOpHBIM 3aHATUAM. TeopeTudeckas yacTb paOOThl BKJIIOYAET KOHCIIEKTUPOBAHHUE MPOBEICHUS
ONBITOB BO BpeMs JabOpaTOPHOTO 3aHATHS C OO0SM3aTENbHBIM MPUBEJICHHEM OOBSCHEHUH
HaOJII0/1aeMBbIX SIBJICHHH, BBIBOJOB, (POPMYJI peakLuii.

Kpurepusimu  oneHKM  pabOThl Ha  J1a0OpPATOPHBIX  3aHATHSAX  SABISETCS:  BIIAJCHUE
TEOPETUYECKMMH  IOJIOKEHUSAMU [0 TEME, BBIIOJHEHUE MPAKTUYECKUX 3aJaHUN, 3HAHHE
TEPMUHOJIOT MY, HAIMYNE YPABHEHUM PEAKIIUN OIIBITOB.

[Ipy BBINONHEHUHU JIAOOPATOPHOTO MPAKTHKYMa HCIOJB3YIOTCS CIEAYIOUIME METOIUYECcKue
pa3paboTKu:
3aiinena H.B. JJaboparopHslii mpakTuKyM 1o oOuiei xumuu. — Tomck, 2006.

[orynsesa W.A. JlaGopaTopHbIii TPAKTUKyM 110 HEOPraHMYECKOW XWUMHUH (C dJIeMEHTaMHu
aHanutudeckou xumun). — Heprourpu, 2016.

MaxkcumanbpHBIH Oalll, KOTOPBI CTYIEHT MOXET HaOpaTh Ha JIaOOpaTOPHOM 3aHITHH, — 2

Oamna B 1 cemectpe u 4 Oasia Bo 2 cemecTpe.

CamocrosiTesibHasi padoTa CTyJCHTOB BKJIIOYAaeT MPOPabOTKY KOHCIEKTOB JICKIIHM, 00g3aTeNbHON U
JIOTIOJTHUTEILHON yueOHOM JHTepaTypsl B COOTBETCTBHHM C IUIaHOM 3aHATHS.OCHOBHOM (opMoi
npoBepku CPC siBnsieTcss yCTHBIA (PPOHTANBHBIN OMPOC HA MPAKTUYECKOM 3aHSATUU U MOCIEAYIOIIast
MIPOBEPKA 3HAHUM B XOJI€ TECTUPOBAHUS U HA SK3aMEHE.

Kputepusmu 1uist OIleHKH pe3yJIbTaTOB BHEAYAUTOPHON CaMOCTOATENbHOW pabOThl CTyIEHTa
SIBJISIFOTCS:

- YPOBEHb OCBOEHUS yUeOHOTI0 MaTepuasa;

- YMEHHE UCII0Ib30BaTh TEOPETUUECKUE 3HAHUS IIPU BBIIIOJIHEHUH NTPAKTUYECKUX 3a7a4;

- c(hOpMUPOBAHHOCTH OOIICYUECOHBIX YMCHUI;

- 000CHOBAaHHOCTb U YETKOCTh U3JTIO’KEHUS OTBETA.

Pacuerno-rpaduyeckas padora B 1 cemectpeBkiroyaet2( 3ajaHUil U3 CIETYIOMNUX TEM:
1) Crexuomerpuieckue 3akoHbl. OCHOBHBIE KJIaCChl HEOPTaHMUECKHX COCTMHCHH.
2) Crpoenue sapa atroma. SlaepHbie peakiuu. PagroakTHBHOCTb.
3) Xumuueckas CBS3b.
4) OcCHOBHBIC 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUYCCKUX PEAKITHUIA.
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5) PacTtBOpHBI Kak (HU3HYCCKHE CUCTEMBI.

6) PacTBOpHI 2IEKTPOIHUTOB.

7) OKHCIHUTENFHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH.
8) DIeKTPOXUMUYECKHE CUCTEMBI U MPOLIECCHL.

PI'P Bo 2 cemecTpe BritouaeT 13 3aiaHuii U3 CIEIyIOUUX TEM:
1) KomruieKcHbIE COeTUHEHHS.
2) Tlepuoanueckas cucrema 3y1eMeHTOB. CBONCTBA 3JICMEHTOB M UX COCTUHEHHUIA.

Tpebosanus k pabome. NpU PEUICHUN PACUYETHBIX 3a/a4y B 00s3aTENbHOM IMOPSAIKE PEKOMEHIYETCs
yKa3bIBaTb (POPMYJIbI, 110 KOTOPHIM IPOBOJATCS PACUETHI, @ TAKXKE JIEJIaTh CChIJIKY HA HCIOJIb3yEMbIe
3aKoHbl. PeleHue 3amay ocyIIecTBISIETCS ¢ HCMOJb30BaHMEM yuyeOHoro mocodbuss IDamnka H.JL
3agaun u ynpaxxHenuss mo oOmei xumuu. — M.: HUaTerpaa-Ilpecc, 2007 (u 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 TEOPETUYECKOIO XapaKkTepa.

1 IMPpaBUJIbHO PCIICHHAA 3aia4a OLICHUBACTCA B 1 6amn.

PI'P Ne 1
Bap-m Ne 3apau
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|84 | 152|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 5|57 | 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 7159 | 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
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PI'P Ne 2

Bapuanm Ne 3amau
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 MPOBEPOUYHON PabOTOI MO KypCy, MpoBOAUTCS 2 pa3a B 1-m
u 3 pa3a — BO 2-M ceMecCTpe.

[Ipu moAroTOBKE K TECTUPOBAHUIO UCTIONB3YIOTCS CIAEAYIOLINE METOANYECKHE Pa3pabOTKU:
[lorynseBa M.A. KoHTpo/bHO-U3MEpPUTENbHBIE MaTEpHUAIbl MO JUCHUIUIMHE «XuMmus». Pazgens
«Obmas xuMust», «XuMus MeMeHTOB», « OCHOBBI OpraHnuecko xumuny». — Hepronrpu, 2015.

bT3 o o0reit XUMHUH TaKke pa3mernieHa B Ca0
Moodlehttp://moodle.nfygu.ru/course/view.php?id=4251

Temamuueckas cmpykmypa bBT3 (vacmv «Obwas xumusy):

1. Uctopus xumun. Crexuomerpus (40 3ananuii)

2. Ctpoenue atoma (40 3amanuii)

3. Xumudeckas cBs3b U CTpoeHHe BemecTna (40 3amanuii)

4. OCHOBBI XUMHUYECKON TepMoIuHaMuKH (20 3amaHuii)

5. OcHoBBI XUMHYECKOH KUHETHKH (40 3a1aHuii)

6. PactBopsr (40 3amanmii)

7. PacTBOpHI 31eKTponuToB (40 3amanmii)

8. OcHoBbI 25ekTpoxumuu (40 3amanuii)

Bunpl TecTOBBIX 3aJaHUN:

Bun 3amanus Komuuectso T3 KonnyecTBo npesmnonaraeMbix OTBETOB
3alaHus 3aKpBITON CTPYKTYPHI 165 1,2,3
3a/1aHusl OTKPBITON CTPYKTYPBI 84 1,2
3agaHus Ha COOTBETCTBUE 26 1
3aaHns Ha YIIOPSAOYNBAHHE 25 1
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Temamuuecxas cmpykmypa BT3 (vacmv « Ochogvl Heopeanuueckou xumuu (Xumusi 31emeHmos)»)
1.Bonopon. Bona (30 3aganuii)

2. I'anorens! (30 3aganuii)

3. Xanbkorens! (30 3amanuii)

4. Tloarpynmna azora (30 3aganmuii)

5. loarpymnmna yrmepoaa (40 3aganmuii)

6. [lonrpymma 6opa (40 3ananuii)

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

Bunabpr TecTOBBIX 3a1aHUIT:

Bun 3ananus Konunuectro T3 KosimaecTBo mpeanoiaraeMpix OTBETOB
3alaHus 3aKpBITON CTPYKTYPBI 212 1,2

3aaHus OTKPBITON CTPYKTYPBI 58 1,2

3agaHust Ha COOTBETCTBUE 4 1

3aanns Ha YIIOPSAOYNBAHHE 6 1

Temamuueckas cmpykmypa BT3 (vacme « Ocho8bl opeanuyeckou Xumuu)

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

2. Coeaunenus ¢ (yHKIIMOHATBLHBIMU TPYTIIIUPOBKAMU (CIIUPTHI, albAeTU b, KAPOOHOBHIE KUCIOTHI,
amuHsbl) (40 3agaHuin)

Bunnl TecTOBBIX 3a0aHAN:

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

OO0pa3iibl TECTOBBIX 3aJaHUM!
1. 3axanue 3aKpPbITOrO THIIA
OTHOcHTENbHAsA IIOTHOCTh Ta3a A no razy B paBHa Xx. OTHocuTenbHas IIOTHOCTH raza B mo razy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
OTtBer: 4
2. 3ajaHue OTKPBHITOrO TUIA
### — enmMHNUIIA U3MEPEHUS KOJTMYECTBA BEIICCTRA.
OTBeT: MOJb
3. 3aganue Ha COOTBETCTBHE
COOTBGTCTBI/IC BCJIMYHUH U CAUHUILL I/I3MepeHI/I$IZ

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

3 | MonsipHas macca C. | mospb
4 | OTHOCHUTENbLHAS aTOMHAas Macca D. | r/momns

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

Kpurepun onenku recra
1 mpaBuibHBIN U MOAHBINA 0TBeT = 1 Gamn. [Ipu ycr1oBUM MHOTOBapHATUBHOCTH OTBETA OLIEHHWBAETCS
KaK YMCJIO MPABWIBHBIX OTBETOB, TaK W HAIMYWE JIMITHUX WM HEMPABUIBHBIX (B 3TOM Clydae OT
OIICHKHA OTHUMAETCs YacTh Oasia)

5. MeToauueckue YKazaHnusl 1Jist Oﬁy'lalOHII/IXCﬂ 0 OCBOCHHIO JTUCHHUIIIMHBI
MeTtoauueckue YKa3zaHuda 11 TOMOIIA 06y‘-IaIOHII/IMC$I B yCIICIHOM OCBOCHHH AVWCHUILIMHBI B
COOTBCTCTBUH C 3allJITAHUPOBAHHBIMU BUIAAMU yqeGHoﬁ U CaMOCTOSITEIbHOMN pa6OTBI 06yqa}ou1nxc51

pasmerenst B CZIO Moodle:

http://moodle.nfygu.ru/course/view.php?id=9105 (OIT)

http://moodle.nfygu.ru/course/view.php?id=9191 (ITP)

PeliTUHIOBBIN perjiaMeHT 0 AUCHMILINHE:

No Buja BhinosiHAgeMoii yueOHO padoThI KonnuectBo KonnuectBo Ilpumeuanue
(KOHTPOJIHpYIOLIHE MATEPHAJIbI) 6aoB (Min) | GawtoB (Max)
Ucenoimanus / Bpewms, uac
Dopmwr CPC
1 | PabGota Ha 1abOpaTOPHBIX 8 JIP*1=8 8 JIP*1=8 8 JIP*2=16 3HaHUE TEOPUH;
3aHATUAX COCTaBJICHHE KOHCIICKTa
2 | IlpomexxyTouHOE 2 T*1=2 25 28+6=34 JIOTIOJTHUTENLHBIC OATLTBI
TECTHPOBAHHUE 110 (o 3 Ha KaXKIIbIi TecT)
paszenam JIUCIUTLINHBI JaroTCs IPH yCIOBUU
Habopa > 60%
MIPaBHIBHBIX OTBETOB
3 | PI'P 7 12 20 B INCbMEHHOM BH/IC,
WH/IUBH]Ty aTIbHBIC
3aJlaHus 110 BapUaHTaM
Hroro 3a 1 cemecTp: 17 45 70
1 | Pabora Ha 1ab0OpaTOPHBIX 5 JIP*1=5 5JIP*2=10 5JIP*4=20 3HAHWE
3aHSATHIX TEOPHHU;COCTABIICHHE
KOHCIIEKTa
2 | IlpomexxyTouHOE 3 T*1=3 27 35+2=37 JIOTIOJTHUTENLHBIC OATLTBI
TECTUPOBAHUE IO (2 3a TpeTwii TecT)
paszenam IUCIUTLINHBI JaroTCs IPH yCIOBUU
Habopa > 60%
MIPaBHIBHBIX OTBETOB
3 | PI'P 6 8 13 B IMNCbMEHHOM BH/IC,
WH/IUBH]Ty aTIbHBIC
3aJlaHus 10 BapUaHTaM
4 | CamocTosTensHOE 24 - - MpoBepKa B XOJI¢
U3yYCHHE TeM TECTUPOBAHHS, PEIICHUS
PI'P, Ha sK3aMeHe
HToro 3a 2 cemecTp: 38 45 70

6. DoHJ 01LIEHOYHBIX CpeacTB AJisl MPOBECACHUSA HpOMe)KyTO'lHOﬁ aTTeCTallumn oﬁyqaloumxca mo

JUCHMUIIJINHE
6.1. HOKa3aTeJ'II/I, KPUTCPHUH 1 IIKaJIa OICHUBAHUSA
Kogs! onternBaembix | [loka3aTens onieHHBaHUS | YPOBHH OCBOCHHS Kputepun onenuBanus Orenka
KOMITETEHITHI (mmo m.1.2.PT1JT) (IEeCKpHUIITOPHI)
TOTOBHOCTh C | umems»  npedcmasnenue: Bricokuit JaH mnonHblid, pa3BEpHYTHIN OTJINYHO
€CTeCTBEHHOHAYYHBIX o CTPOEHUH OTBET Ha  IOCTaBJICHHBII
TO3UILIMI  OIICHUBATH | aTOMOB U MOJIEKYJI; O BUJAX BOIIPOC, MoKa3aHa
CTpOEHHE, XUMUYECKOM  CBSI3U W COBOKYITHOCTh  OCO3HAHHBIX
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http://moodle.nfygu.ru/course/view.php?id=9105
http://moodle.nfygu.ru/course/view.php?id=9191

XUMUYECKUN u
MUHEpPaJIbHBIA COCTaB
36MHOU KODBI,
Mopdosoruieckue
0COOCHHOCTH u
TCHCTUYCCKHUE TUIIBI
MECTOPOKACHUI
TBEPABIX  IOJE3HBIX
HCKOTIAeMBbIX npu
pemeHnn  3amad 1o
panvoHaTFHOMY U
KOMIUTEKCHOMY
OCBOCHHIO
TeopeCypCHOTO
[IOTEeHIMana Henp
(OIIK-4)

criocobax ee oOpa3oBaHWS;
0 XHMHYECKMX CHCTeMaX
(pactBOpax,
KaTaJIMTHYCCKUX,
JTUCTICPCHBIX,
3J'IeKTpOXI/IMI/I’-IeCKI/IX
cHCTeMax), WX CBOMCTBax
(OIIK-4);

3HAMb. XUMHYECKYIO
TEPMHUHOJIOTHIO u
MONB30BATECA €0 TIPH
OIUCAHUU XUMHYECKUX
SIBJIICHHIA; OCHOBHBIC
CTEXHOMETPUIECKHE
3aKOHBI,
(hyHIaMeHTaIbHBIC
KOHCTAHThI, CAUHHUIBI HX
HU3MEPEHUs; O0COOCHHOCTH

MpOTCKaHUA u
BO3MOXXHOCTH  YHPaBJICHUA
X0a0M XUMHYCCKOI'O
rnpounecca, CTpOCHHUC
BCLICCTB B
KOHACHCUPOBAHHOM

COCTOSIHMH,  3aBHCHMOCTD
CBOWCTB BEIECTB OT THIIA
KPUCTAJUIMYECKON peIIeTKH
(OIIK-4);

yMemy: 3aMKChIBATH
JNEKTPOHHYIO bopmyy
aroMa JIHO0Oro 3JIEMEHTa,
BAJIEHTHOCTH M CTEIEHU
OKHCIICHHS,
0XapaKTepPHU30BaTh u
IpeAcKa3bplBaTh  CBOMCTBA
DJIEMEHTA H ero
COCIUHCHHIA; aBaThb
OOIIYI0 XapaKTEPUCTHKY S-
, p-, d-anemeHTOB,
3aKOHOMEPHOCTH
W3MEHECHUS KUCIIOTHO-
OCHOBHBIX u
OKHCJIUTEIBHO-
BOCCTaHOBUTEIIBHBIX
CBOWCTB B Iepuoie H
TpymIie; OTIPENEIATD
TEPMOANHAMHUYIECKYTO
YCTOMYUBOCTH BEIIIECTB,
HaTPaBICHHOCTh
MPOIIECCOB, B TOM 4YHCIE
(a30BBIX, B Pa3TUYHBIX
YCIIOBHSIX;
0XapaKTepHU30BHIBATH
YCIIOBUSA PaBHOBECHOTO
COCTOSIHUSI CUCTEMBI M €TO
CIIBHUTA; MIPUBECTH
MeXaHU3M
IIEKTPOXUMHAIECCKOMH 51
XUMHYECKOW KOPPO3HU U
MIPEUIOKUTH Hanbosee
3¢ PeKTHBHBIE  CIIOCOOBI
3aIATHI, IUTaHUPOBATH
XUMHUYCCKUC 3KCHepl/IMeHTbI

3HAaHUM  TI0  JHUCIHIUIMHE,

JIOKa3aTeIbHO PAaCKpBITHI
OCHOBHBIE MIOJIOKECHUS
BOIIPOCOB, B OTBETE
MPOCIIEKUBACTCS YyeTKast
CTPYKTYpa, JIOTHYeCKast
I0CIIEI0BATENBEHOCTD,

OTpaKaromias CYIIHOCTh
PaCKpBIBaCMBIX TIOHATHH,

TEOpHil, ABICHUNA. 3HAHUE IO
MIpEeAMETY  IEMOHCTpPHpYeTCs
Ha (oHEe TOHWMAHHA €ro B
CUCTEME [aHHOM HayKu U
MEXIUCIUTUINHAPHBIX CBSI3CH.

OTtBer W3JI0XKEH
JIMTEPATYPHBIM  SI3BIKOM  C
WCIIOJIb30BaHUEM
COBPEMEHHOI
JIMHTBUCTHYECKON

TepMHHOJIOTHU. MoryT OBITh
JOMyIIEHBl  HEJOYeTH B
ONpeneICHUN MIOHSTHH,
HCTIpaBJICHHBIE CTY/ICHTOM
CaMOCTOSITENIFHO B TIpoIlecce
otBera.B MPaKTUIECKOM
3a/IaHIH MOXKET OBITH
momymeHa | ¢akTtudeckas
ounoKa.

ba3zosBbrit

Jan mnonHblid, pa3sBepHYTHIN
OTBET Ha  IOCTaBJIECHHBIN
BOIIPOC, T[OKa3aHO YMEHHUE
BBIJICJIUTh CYLIECTBEHHBIE U
HECYIICCTBEHHBIC TPHU3HAKH,
TIPHYUHHO-CIICICTBCHHEIC
CBSI3H. OtBer YETKO
CTPYKTYPHUpPOBaH, JIOTHYEH,
H3JI0KEH JTUTEPaTypPHBIM
SI3BIKOM € HCIOJIB30BaHUEM
COBpPEMEHHOM
TUCTOJIOTUYECKOM
TEPMUHOJOTHH. MOryT OBITH
JIOTyHIeHbl 2-3  HETOYHOCTH
58 0% HE3HAYMTEIIbHEIC
OIIIMOKH, WCIIPaBIICHHBIE
CTYJIEHTOM c IIOMOIIBIO
npenojasatesisi.B
MPaKTUYECKOM 33/IaHUU MOTYT
OBITH JIOTTYTIICHBI 2-3
(hakTHIeCKHe ONIMOKH.

XOPOLIIO

MuHn-ManbHBIH

JlaH HEeIOCTaTOYHO IOJHBIN U
HEJOCTaTOYHO  Pa3BEPHYTHIN

OTBeET. Jloruka u
MOCJICA0BATEIILHOCTh

HU3JI0KEHUS HMEIOT
HapylIEHUS. JonyuieHst
OLINOKHU B PacKpbITHH
TIOHATHUH, yHoTpeOIeHIH
TEpMHHOB. CryaeHt HE

CIOCOOEH  CaMOCTOSATEIBHO
BBIJICJINTE CYLIECTBEHHBIE U
HECYILECTBEHHBIE IIPU3HAKU U
NIPUYHMHHO-CJIEACTBEHHBIE

cBsA3U. B oTBETE OTCYTCTBYIOT

yZIOBJIETBO-
PUTEIBHO
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JUISL  TIPOBEPKH  Hay4HBIX BBIBO/IBL. YMEHHE DPACKpPBITh
TUIIOTE3; 0000111aTEL 3HaYECHHUE 000011IEHHBIX
IIOJYYEHHBIE  PE3YJIbTATHI 3HaHUM He 1okaszaHo. PeueBoe
(OIIK-4); odopmiicHHe TpeOyer
enademb: METOIUKaMHU HOMPABOK, Koppekiuu.B
pacuera 10 OCHOBHBIM MpaKTUYECKOM 3adaHUN MOTYT
CTEXHOMETPHYECKUM OBITH JIOIYIIEHBI 3
3aKOHaM: KOJINYECTBA (axTHyecKue OmKnOKH.
BEII[ECTBA, MAacchl, 0Obema He ocBoensl OtBer mpexacraBisieT co0OH | HEYIOBIETBO-
rasa, MOJSIDHOH  MaccChl, pa3po3HEHHbIE  3HAHUS  C PHUTEIIBHO
MOJISIPHOH Macchbl CYIIECTBEHHBIMHA  OMIMOKaMH
9KBHBAJIEHTA, 3JIEMEHTHOTO mo Bompocy. IIpucyrcrByror
cocrasa CJIOKHOTO (parMeHTapHOCTb,

BEIIECTBA;  pacyera o HEJIOTHYHOCTh  M3JI0)KEHHS.
XUMUYECKHNM YPAaBHCHUAM, CTy,I[eHT HC OCO3HACT CBA3b
TemoBelX  3pdexToR  u 00Cy’)X1aeMoro BoOIpoca I0
CKOpOCTEH peaKIHii; ouery c JIPYTUMHU
KOJIMYECTBEHHBIX o0beKTaMu JIICLUTIIMHBL
XapaKTEepUCTUK PacTBOPOB OTCcyTCTBYIOT BBIBOJIBL,
JIEKTPOJIUTOB u KOHKpETH3aIHs u
HEDJIEKTPOJINTOB: BHUJIOB JIOKa3aTeJIbHOCTh M3JI0KEHHS.
KOHLICHTpALIHH, pH, Peun HErpaMOTHasl,
TeMIepaTypsl KUIICHUS | TEePMHHOJIOTHS HE
3aMep3aHus; HCIIOJNIB3YeTCH.
KOJIMYECTBEHHBIX JononautenbHbIe u
XapaKTEPUCTHK YTOYHSIOIIHE BOIIPOCHI
OKHCIIUTENBHO- MpenoaaBaTenst HE MPUBOIST
BOCCTaHOBHUTEIIBHBIX K KOPPEKITNH OTBeTa
CHCTEM,  TaJlbBaHWYECKUX crynenra.lIpakTudeckoe
9JIEMEHTOB, B Mpoleccax 3aJJaHUEHE BBITIOJIHEHO.
ANIEKTPOJIN3a; uruOTBET Ha BOIPOC
MPAaKTHYECKUMH HaBBIKAMU MOJTHOCTBIO OTCYTCTBYET
paboTBl €  XHMHUYECKUM unuOTKa3 OT OTBETA
00opynoBaHuEM u

peaKTUBaMH B

COOTBETCTBUH c

HMHCTPYKLUEH WM

METOAMKOI MIPOBENCHU

IKCIIEPUMEHTA c

coOmoneHneM TpeOOBaHMIA

TEXHUKU Oe3omacHocTH

(OIIK-4).

6.2. TurmoBbie KOHTPOJIBHBIE 3aJaHHsI (BOTIPOCHI) JIJIsl IPOMEKYTOUYHON aTTECTalluu
DK3aMeH M0 XUMHH IMPOBOAUTCS B (opMme cobeceoBaHUS MO HK3aMEHAIlMOHHBIM Ouieram.

3K3aM€HaHHOHHBIfI OMJIET BKJIIOYAET ABa TCOPCTUYCCKUX BOIPOCAa U MPAKTHYCCKOC 3aaHUC B 1-Mm
CCMECTPEC U TPpU TCOPECTUICCKUX BOIIPOCA BO 2-M ceMEeCTpe.

Bomnpocsl k 3x3ameny (1 cemecTp):

1.
2.

AnXuMus KaK JOHAYYHBIA NIEpUOJ Pa3BUTHUSA XUMHUH. STpoxumMus. OIorucToHHas XUMHUSL.
OCHOBHBIE TIOJIOXKEHUS ATOMHO-MOJIEKYJISIDHOTO YYEHMs: IIOHATHS: «IJIEMEHT», «aToM»,
«MOJEKYJIa», «aTOMHas €IWHMIIA MAacChl», «OTHOCUTENIbHAs aTOMHAs Macca »JIJIEMEHTay,
«OTHOCHTEJbHASI MOJIEKYJIIpPHAs Macca BelecTBa». BelecTBa NpoCThIe U CIOXKHBIE.

3aKOHBl COXPAHEHHsS MacChl BEIIECTBA, KPAaTHBIX OTHOILIEHUH, MOCTOSHCTBA COCTaBa. 3aKOH
ABorazpo, uucio ABOrajapo, cCileACTBUE M3 3akoHa Asoraapo. [loHATHS «MoOsb», «MoOJIIpHas
Macca», «MOJISIPHBINA 00bEM».

IlonsiTe  SKBHMBaJNEHT. 3aKOH OJKBUBAJICHTOB. DBajlleHTHOCTb. OKBHMBAaJIEHTHas  Macca.
DKkBHUBaJICHTHBINH 00beM. CITocOObI OnpeieTICHHsT SKBUBATICHTHON MacChl CJI0KHBIX COSAHHEHUH.
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10.

11.
12.

13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24.

25.
26.
27.
28.

29.
30.

31.

32.

33.

[IepBbie Monenu ctpoenus aroma Mogaens Y. Tomcona. [IpotuBopeuns monenu. «Ilimanerapnas
mozens» . Pesepdopma. IlpotuBopeumst mogenu cTpoeHuss aroma 3. Pesepdopaa
sKcnepuMeHTaIbHBIM JaHHbIM. [Toctynarsl H. bopa. Henocratkn monenu aroma o H. bopy.
CoBpeMeHHbIE TPEACTABICHHS O CTPOCHUH aTtoMa. M30TomBI.

DHepreTu4eckoe COCTOSHUE 3JIEKTPOHAa B aToMe. KBaHTOBBIE UnCIa.

[IpaBuna 3anmomHEHUs AJIEKTPOHHBIX ClIoeB B arome (mpuHuun Ilaynu, mpuHIMI HaMMEHbIIEH
SHEpPruy, npaBuwio XyHa, npaBuia KieukoBckoro).

[lepuoanueckuil 3akoH, nepuoanyeckas cucrema snemMeHToB J[.M. MeHneneeBa u 3neKTpoHHas
cTpykrypa atoma. CoBpemeHHass (OpPMYJIHPOBKA IEPHOAMYECKOro 3akoHa. [lepmoamyeckast
3aBUCHMOCTh  CBOMCTB  JJIEMEHTOB (PHEpPTUs  HWOHHM3AIMM, CPOJCTBA K  DIIEKTPOHY,
ANEKTPOOTPULIATEILHOCTH U Pa3MEPOB aTOMOB) OT 3aIIOJIHEHUSI 3JIEKTPOHHBIX CJIOEB.
CoBpeMeHHbIE TPEACTaBICHUS O XMUMHUYeCKON cBsA3u. KoBaneHTHas cBsi3b. JnuHAa W sHeprus
cBs3u. [loHsTHE BaseHTHOTO yTa.

[HonstpHOCTB, MONSIPU3YEMOCTb, HACHIIIAEMOCTb, HAIPABIIEHHOCTh KOBAJICHTHOM CBSI3H.

OcCHOBHbBIE TIOJIOKEHHMSI METOJla BAJIEHTHBIX cBsi3ed. [MOpuaM3aIss aTOMHBIX AJIEKTPOHHBIX
opbOuTaneit mpu oOpa3oBaHUK KOBAJIEHTHOW XUMHUECKON CBSI3H.

Meton monekynsipHbix opouraneil. Ctpoenue mosekya Hy u Oz mo MMO.
JIOHOpHO-aKIENTOpPHAsI, HOHHASA U METAJUIMYECKas CBA3b.

MexMoneKkyapHble B3aUMOJEUCTBUS  (BaH-AEp-BAaalbCOBbl  B3aUMOJEHCTBUS, BOJOPOJHBIE
CBSI3M).

[lepBplii 3aKOH TEPMOJMHAMUKMA MPUMEHHUTEIBHO K XHUMHUYECKUM cuctemaMm. [loHsATHS
«OHTANBIHNS», «CTAaHAAPTHAS SHTANBIHS 00pa3zoBaHUMY. TepMOXUMHUYECKHE YpaBHEHHS. 3aKOH
I''1. I'ecca. CnencrBue u3 3akoHa ['ecca.

Btopoil 3akoH TepMOAMHAMUKH MPUMEHUTEIBHO K XUMHUYECKMM cucremam. IloHsiTue
«QHTpPOIUN», «CTaHIApTHas SHTponus». CneacTue u3 3akoHa ['ecca.

Bo03MOXXHOCTh MpOTEKaHUsI XMMUYECKOH peakuMy. DHTANbIUNHHBIA U SHTPOMUUHBIA (aKTOpHI.
Oueprust [ m06ca. Binusnue remnepaTypsl Ha IPOTEKaHUE XUMUYECKUX PEaKIIHA.

@DakTopHl, BAUSIONIME HA CKOPOCTh XUMUYECKON peaklu: KOHUEHTpalus (3aKOH JEHCTBYIOMUX
Macc), TeMIieparypa (TemMrneparypHblid K03 QpUIMEHT peakiun), SHeprus aKTUBALHH.

Karanmmus3. Mexannsmel katanusza. Bunel katannsa. [IpuMeHeHre KaTann3aTopoB B XUMUYECKHX,
OMOJIOTHYECKHUX, TEXHUYECKUX CHUCTEMaX.

Xumuyeckoe paBHoBecue. KoHcTaHTa XuMHYecKoro paBHoBecus. IIpaBunma cmemeHus
xumuueckoro pasHosecus (npunuun Jle [llarense).

PactBopsl. Bunbl pactBopoB (kiaccudukanus mo pa3audaHbIM npu3HakaMm). CriocoObl BeIpaKeHUs
KOHLIEHTPALlUU PacTBOPOB.

[Iponeccel pactBopeHus. [IoHATHS «COMBBATHIY, «THUIPATHDY, KKPUCTAIIIOTUAPATHD.
PacTBOpUMOCTh BELIECTB B pa3IWYHBIX arperaTHbIX COCTOSIHMSX. PakTopbl, BIMSIOIIME Ha
pacTBOPUMOCTD BEIIECTB. 3aKOH paclpeiesICHUsI. DKCTPAKIIUA.

3akoH ['enpu u 3akoH Payns i uneanbHbIX pacTBOpoB. D0ymuockomnus. Kpuockonus.

OcmMmoc. Ypasaenue Bant-I'odda a1 onpeneneHnss 0CMOTHYECKOTO JaBICHUSI.

PactBopbl anexTponutoB. Teopus anexkrponutudeckoi auccormanuu C. Appenuyca u J.U.
Menneneena.

[Tokazarenn mpoLECCOB AIIEKTPOJUTHUYECKON IHUCCOLMALMU: CTENEHb IUCCOLMALIMM, KOHCTaHTa
JUCCOLMALNY, KaXyIIAsICs CTENEHb AUCCOLMALINM, AKTUBHOCTD AJIEKTPOJIUTA.

PaBHOBecue B pacTBOpax MaJlopacTBOPUMBIX JIEKTPOJIUTOB. [Ipon3BeeHre pacCTBOPUMOCTH.
DNeKTpoNUTHYECKass TUCCOIMaIis BoJbl. Bomopoansiii moka3arens. CrocoObl ONpeeieHus
BOZOPOJHOTO ITOKA3aTesl.

I'maponu3 comeit. Ilokaszarenmu mporieccoB Tuaposnm3a (CTENEHb THAPOIW3a W KOHCTaHTa
ruzapoauza). @akTopsl, BIUAIOIINE HA 3T IPOLECCHI.

[TonsiTrie 006 OKMCIMTETHLHO-BOCCTAHOBUTENBHBIX Mpolieccax. CTeneHb okucieHus. Baxueiimue
OKHCIIUTEHN U BOCCTAHOBUTEIH, 3HAYCHHE B TIPOMBIIIJICHHOCTH U OBITY.

Merton snekTpoHHOTr0 6ananca. MeTo1 HOHHO-MOJIEKYJISIPHBIX TIOyPEaKITUi.
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34.

35.

36.

37.

38.
39.

XUMUYECKUE UCTOYHUKHU EKTPUUYECKON 3HEpTUn. DneKkTpoaHble noteHuuansl. 9J1C. YpaBHeHnue
Hepncra i1 onpenenenns 3J1eKTPOIHBIX TOTEHIUAIOB.

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

OnexTpoiau3 U ero 3akoHbl. llocienoBaTeNbHOCTh ANEKTPOAHBIX mHporeccoB. [IpumeHeHue
JJEKTPOJIN3A.

Koppo3sus n 3ammura MeramioB. Buasl koppo3un. MakTopel, BIMAIOIME HA CKOPOCTh KOPPO3HUU.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.

JlucniepcHoe coCTOsiHME BeecTBa. BUbl IMCIIEPCHBIX CUCTEM.

Konnonausie pactBopbl. CTpoeHHE KOJUIOMIHBIX 4YacTHUI] (BHIbI KOJUIOMIOB). ONTHUECKUE U
3JIEKTPOXUMHUUYECKUE CBOMCTBA KOJUIOUIOB. Y CTOWYUBOCTD KOJUIOUHBIX CUCTEM U KOAryJIALMS.

Bonpocsl k 3k3ameny (2 cemecTp)

Nogrwd e

© ®

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

17.
18.
19.
20.
21.

Bogopon, ero ¢pusndeckue u XuMHYECKHUE CBOMCTBA.

Bona kak coenunenne. CBOMCTBA BObI KaK PACTBOPUTETIS.

OO01as xapakTepucTUKa ranoreHoB. ®u3nveckre U XUMHYECKHUe CBOICTBA raJIOr€HOB.
CBoiicTBa rajJoreHcoepKalux KUCaoT U UX CoJieH.

OO01as xapakTepucTuKa XanbkoreHoB. Ou3nyeckrue U XUMUYECKUE CBOWCTBA XalIbKOT'€HOB.
CBolicTBa XaJbKOT€HCOAEPKAIUX KUCIIOT U UX COJIEH.

OOmiass XapakTepUCTHKa 3JEMEHTOB Tpynmbl a3oTa. Du3ndyeckue M XHUMHUYECKHE CBOICTBa
3JIEMEHTOB.

CBoiicTBa KHCIOT 3JIEMEHTOB TPYIIIBI a30Ta U UX COJIEH.

OO01as xapakTepuCcTUKa rpyIIbl yriaepoaa. @u3ndyeckue 1 XuMUUYECKUE CBONCTBA 3JIEMEHTOB.
Kucnoponcoaep:xaiiue coeJUHEHHsI SJIEMEHTOB OATPYTIIBI YTIepoa.

OO6mras xapakTepucTrKa rpynmsl 6opa. Pu3nyecKre 1 XUMUUECKHE CBOMCTBA DJIEMEHTOB.
AJIOMUHUH U €T0 CBOMCTBA.

[{enounble METAIIBI TOATPYIIIIBI JIUTHS.

MerTaisl OArpyNIBl OepUILIHSL.

OO0rmast XxapakTepucTuka MeTayuioB 0-0Joka.

Oprannueckue BemecTtBa. Teopus crtpoenus A.M. byrtneposa. I[lonstue 00 wu3zomepax u
BAJICHTHOCTH B OPraHWYECKUX BEIECTBaX. Peakinu, XxapakTepHble JIJIsl OpraHUuYeCKUX BELIECTB.
AJMIUKINYECKUE YTIEBOIOPOAbI (aJIKaHBl, aJTKEHbI, aJIKUHbBI, APEHBI).

CroupTsl, aNbJIETUABI U KETOHBI.

KapOoHOBBIE KUCTOTHI M CIIOKHBIEC d(PHUPHI.

A3oTconeprkaliie Npou3BOIHbIE YIIIEBOJAOPOAOB: HUTPOCOEAUHEHNUS, AMHUHBI.

[Tomumepsl. CiocoObI OTyYeHUsI, XapaKTEePUCTUKHU, CBOMCTBA, IPUMEHEHHE.

TunoBoe MNPaAKTHYC€CKOC 3aJaHUe

©OoNORA~WNE

Onpenenuts MOJIIPHYIO MacCy BEIIECTBA.

CdopMynupoBaTh 3aKOH WU MOJIOKEHHE.

VYka3aTh THII CBSA3H B COEAUHEHUSX.

Hammcatp snekrpoHorpaduyueckyro GopMyity JIeMeHTa.

CocraButs cxemy Bemectsa no MMO.

CocTaBUTh KHHETHYECKOE YPABHEHUE JIJISl PEAKIIHH.

CocTaBUTh 3JEKTPOHHBIN OalaHC U 3IEKTPOHHbIE Monypeakiuu 1t OBP.
CocTaBUTh CTPYKTYpHYIO (hOpMYJTy BEIIECTBA.

Onpenenuts HOPMaJIbHOCTh PACTBOPA.

Kpurepum ouenku:

. KoauuecTBo
XapakTepucTHKA 0TBETA HA TeOPeTUYECKUId BONPOC / BHINOJIHEHUS
KoMnerenunn HAOpaHHbIX
NPAKTHYECKOI'0 3aJaHus
0aJJI0B
OIIK-4 Jlan momHBIH, Pa3BepHYTBHIM OTBET Ha IIOCTABJICHHBIM BOIIPOC, IIOKa3aHa 24-30 0.
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COBOKYITHOCTh OCO3HaHHBIX 3HAaHUHM 10 JAUCLMIUIMHE, JOKA3aTEIIbHO PACKPBITHI
OCHOBHBIC IIOJIOKEHHs BOIIPOCOB; B OTBETE IIPOCIIEKUBAETCS YETKas CTPYKTYpa,
JIOTHYECKAs! TOCIIEA0BATENILHOCTD, OTPAXKAIOMIAsl CYIIHOCTh PACKPBIBAEMBIX ITOHATHI,
TEOpHUH, SBJICHUNA. 3HAHUE IO IIPEIMETY AEMOHCTPUPYETCs Ha POHE TOHUMAHHMS €T0 B
CUCTeME [JaHHOM Hayku ¥ MEXIUCUMIUIMHApHBIX cBA3ed. OTBeT H3JIOXKEH
JIUTEPATypHbIM SI3bIKOM C HCIOJIB30BAHMEM COBPEMEHHOM JIMHIBUCTUYECKOU
TEpPMHUHOJIOTHU. MoOryT OBITH JIONYyNIEHBl HEJOYETHl B ONPENENICHUH IOHSTHH,
HCIIPABJICHHBIE CTYIEHTOM CaMOCTOSITEIBHO B IIPOLIECCE OTBETA.

B npakTuyeckoM 3a1aHHH MOXKET ObITh fonymieHa 1 gakTudeckas ommoKa.

Jlan moyHBIN, pa3BepHYTHII OTBET Ha MOCTAaBJIECHHBIA BOINPOC, MOKA3aHO yMEHUE
BBIJICTINTH CYIIECTBEHHBIE M HECYIIECTBEHHBIE MPH3HAKU, IPUUMHHO-CIICICTBEHHbIC
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHUCH, M3JIOKEH JINTEPATypPHBIM S3BIKOM C
WCTIONF30BaHUEM COBPEMEHHOH THCTOJIOTHYECKON TepMHHONIOTHH. MoOryT OFBITh
JOMyIIEHbl 2-3 HETOYHOCTH WJIM HE3HAUYNTEIbHBIC OLIMOKH, HCIPABICHHBIE
CTYZIEHTOM C ITOMOIIBIO MPETOAaBATES.

B npakTryeckoM 3alaHuu MOTYT OBITh JonyIieHb! 2-3 dakTuyeckue ommnoKu.

16-23 6.

JlaH HenoCTaTOYHO MOJHBIA M HENOCTAaTOYHO pa3BepHYThIl orBer. Jlorumka u
MOCJIEIOBATENIbHOCT M3JIOKEHUs UMEIOT HapylueHus. JlomynieHsl oOmMOKM B
pPacKpbITHM  TOHSTHH, ymnorpeGiiennn TepmuHOB. CTyAeHT He CrocoOeH
CaMOCTOSITEJIBHO  BBIIEJIUTh CYIIECTBCHHbIE U HECYIIECTBEHHBbIE IPU3HAKU U
MPUYMHHO-CIIEJCTBEHHBIE CBSA3U. B 0TBETE OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPHITH
3HauYeHHe OOOOIICHHBIX 3HaHWH He IMoKa3aHO. PedyeBoe odopmieHne Tpedyer
MOTIPABOK, KOPPEKIIHH.

B mpakTryeckoM 3aJaHUM MOTYT OBITh JOIYIICHBI 3 (PaKTHYECKIX OMIHOOK.

6-15 0.

OTBeT mpencTaBisieT CO00H pa3pO3HEHHBIE 3HAHUS C CYIIECTBCHHBIMA OIHOKAMH 10
Bonpocy. [IpuCyTCTBYIOT (hparMeHTapHOCTh, HEJIOTHYHOCTD U3JIoXkKeHHs1. CTyJeHT He
OCO3HAaeT CBI3b O0OCY)XOaeMoro BOMpoca IO OWiIeTy ¢ JOpPYyTMMH OOBEKTaMH
JUCIMIIIMHBL.  OTCYTCTBYIOT — BBIBOJBI, KOHKpPETH3allMd M  JOKa3aTeIbHOCTb
U3JI0KeHHs. Peub HerpaMoTHas, TEPMUHOJIOTUS HE UCIOJb3yeTcs. JlomoTHuTeNbHbIE
U YTOYHAIOHIUEC BOIIPOCHI TMPENOaAaBaTCIA HC IMPUBOAAT K KOPPEKIHUHW OTBETA
CTyJICHTA.

[IpakTHueckoe 3ajaHne He BHIOJIHEHO.

uruOTBET Ha BONPOC TOJIHOCTBIO OTCYTCTBYET

uauOTKa3 OT OTBETA

0-5 6.

6.3. Meronuveckne MaTepralibl, OMPEIEIISIONINE POIICTy Pl OLICHUBAHHS

XapakTepucTHKU NPOLeAypbI

Bun npouenypsl 9K3aMeH
Ilenp npoueaypsl BBISIBUTH CTeNeHb chopmupoBanHocTd komnereHmu OITK-4
JlokanpHbIE AKTBI By3a, | [lonoxeHne O TpPOBEAEHWH TEKYLIETO KOHTPOJA YyCIEBAaEMOCTH U
perilaMeHTUPYIOIINE MPOMEXYyTOUHOW  arrectarmu  oOydatommxcs CBOY, Bepcus 3.0,
MIPOBEJCHHUE MPOLIEAY P yTBepxkaeHo pekropom CBOY 19.02.2019 r.
[Monoxxenue o 6ambHO-peiiTHTOBOM cucteme B CBDY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 r.
CyOnBexTsl, Ha KOTOPBIX | CTyAEHTHI | Kypca crenuanurera

HampasJieHa MpoLeaypa

[Tepuon mpoBeneHUs POy PHI

3UMHSS OK3aMCHaIlMOHHas CECCCUsl
JlerHss OK3aMCHallMOHHAas CCCCUsL

TpeboBaHUs K TOMEIICHHUSIM |
MaTepUATbHO-TEXHUUECKUM
CpeICTBaM

TpeboBanus K OaHKy | -

OLIEHOYHBIX CPEJICTB

Onmucanue MpOBEJeHNs | DK3aMeH NMpPUHUMAeTCs B YCTHOH Qopme mo OmieraM. DK3aMeHAllMOHHBIH

MIpOoLEeAypBI Oujger Mo JUCHWIUIMHE BKJIIOYAeT JBa TEOPETHUECKHX BOMpOca U
MIPAKTUUECKOE 3aJaHne B 1-M ceMecTpe U TPH TEOPETHYECKUX BOIIPOCa BO 2-
M cemecTpe. Bpems Ha moarotosky — 1 acTpoHOMHUYECKHH yac.

[Ixamnsl orernBanus | lllkama oreHUBaHUA Pe3ynbTaTOB MpuBeAeHa B 1.6.2. PIT/I.

pe3yabTAaTOB
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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

Pesynprarer mpoueayps

B pesymerate caaun Beex 3amannit st CPC cryneHTy HeoOXxommMo HaOpaTh
45 6annoB, 4TOOBI OBITH TOMYIIEHHBIM K DK3aMCHY.
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7. IlepeyeHb OCHOBHOIi ¥ 10NOJTHUTEIHLHOI Y4eOHOM JIUTEPaTypPbl, HEOOXOAMMO¥ /1151 OCBOEHHUS

JTUCIUIIIINHBI
Ne
ONEeKTPOHHEIE
ABTOp, Ha3BaHNUE, MECTO U3JAHUS, bubmorexkaT W3IAHUS: TOYKA
. Hannune
M3IATEIBCTBO, TOJ U3IaHHS YIeOHOH npa, i U (¢) CBOY, JIOCTYTIA K Kommgecto
JUTEPATYPhl, BUJ U XapaKTEPUCTHKA HHBIX Fprpm’ba A KOJI-BO pecypcy CTYZACHTOB

MH(OpPMAIMOHHBIX PECYPCOB 9K3EMILIIPOB (HanMeHOBaHHE
3BC, Ob CBODY)

OCHOBHasi JIHTEpaTypa°

AxmmoB  JLU., IlaBmoB A.M.Xumusa. | PexomeHmgoBa

yaebHoe Tmocobme. — CII6: Caskr- HO

[TeTepOyprexuii rocyaapcTBeHHblil | PenakuuonHo-

APXUTEKTYPHO-CTPOUTEITBHBIN H3/1aTEITECKIM - 3BC IPRbooks 80
YHHBEPCHTET, 3BC ACB, 2011 COBETOM

[2nexrponnoe usnanue]. — CIIorACY

http://www.iprbookshop.ru/19054.html

I'muaka H.JL. OOmas xumusa. — M.: JomnymieHo

Huterpan-Ilpecc, Kuopye, 2009 (u Gonee MBuCCO 25 - 80
mo3iHUe m3anus). 752 c. CCCP

I'muaka H.JI. O0mas xumus / mox pen. JonyuieHo

B.A. TlonkoBa, A.B. babkosa. — M., 2010. MBuCCO 20 - 80
886 c. CCCP

CemenoB W.H. Xwumwmsa: yueOHuk misa | PexomeHmoa
By30B / .H. Cemenos, N.JI. Ilepdumnora. HO MO P®
- CII6.: XUMU3 AT, - 3BC IPRbooks 80
2016.[DnexTponHSEIHA pecypc]. —
http://www.iprbookshop.ru/49800.html

JomonauTensHas muTepaTypa

AngpeeBa H.A. Xwumus 1ementa u | PexomeHmoBa
BSOKYIIMX BELIECTB: ydeOHOe mocobue / HO
H.A. AmnnpeeBa. — CII6. : Caunkr- | PenakunonHo-
[MerepOyprekuii TOCYAAPCTBEHHBIA | M31aTEIbCKUM
APXUTEKTYPHO-CTPOUTENbHBIN COBETOM
YHHBEPCHUTET, OBC ACB, | CIIorACY
2011 [2nexTpoHHsIii pecypc]. —
http://www.iprbookshop.ru/19053.html

- DBC IPRbooks 80

Aptemenko AWM. Opranunueckas xumus. — | PexomennoBa
M.: Bercm. mikoira, 2000. HO MO PD

Bapcykoa JLI'., BoctpukoBa TI.I1O.,
I'ma3koB C.C.Ou3nKo-XxuMus "
TEXHOJIOTUSI  TOJIMMEPOB,  MOJIUMEPHBIX
KOMIIO3HUTOB! yaebHoe
mocobue[DmekTpoHHOE u3gaHue].
http://www.iprbookshop.ru/30852.html

- OBC IPRbooks 80

bpysko MJI. Xumus u TexHOJIOTUS
nojuMepoB: ydeOHoe mocobue / M.I.
Bpysxo, JI.C. I'puropseBa, A.M. Opiosa.
— M.: MockoBckulil TOCYAapCTBEHHBIN
CTpOMUTENbHBIN yHHBepcuTeT, Al Ilu Op
Meauna, 9bC ACB, 2016[2nekTpoHHbIN
pecype]. —
http://www.iprbookshop.ru/40956.html

- OBC IPRbooks 80

I'muaka H.JL. 3agaum u ynpakHEHHS 110 HonyuieHo
obmeit xmmuu. — M.: UnTerpan-Ilpecc, MBuCCO 57 - 80
2009, 2007 (u 6Gosiee O3 THUE U3TIAHUS). CCCP

3 PexOMeH/TyeTCs yKa3bIBaTh He Goee 3-5 UCTOUHHMKOB (C rpudamn).
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I'puropnena JI.C. Xumwst B
crtpoutenscTBe:  Kype Jekmmin /  JLLC.
I'puropreBa. -  M.:  MockoBckuit
roCyJ1IapCTBEHHbBIN CTPOUTENIbHBIN
YHUBEPCUTET, 9BbC ACB,
2010[2nexTpoHHEI pecypc]. —
http://www.iprbookshop.ru/16316.html

DBC IPRbooks

80

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

80

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

80

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

PexomenmoBa
HO MO PD

41

80

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

80

11

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

OBC IPRbooks

80

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

80

13

Crace H.®.CrmpaBoynuk 1o oOmeid u
HEOPTaHUIECKOM XAMHU: yaeOHoe
mocooOwue. - TomMmck: Tomckuit
MOJINTEXHUYECKHU I YHHUBEPCHTET,
2014[3nexTpoHHOE
usganue].http://mww.iprbookshop.ru/3471
8.html

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

OBC IPRbooks

80

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

80
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15

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

DBC IPRbooks

80

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

80

Meroauueckue pa3paboTKu By3a

3aiineBa H.B. JlaGopaTopHBIii MpakTHKyM
1o o6uer xumun. — Tomck, 2006.

PexomenoBa
Ho JIBPYMI]

150

80

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

50

80

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

PexomenmoBa
Ho JIBPYMI]|

100

80

DNEKTPOHHBIE 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. Jlunensus BAD® No 77-246 or
21.07.20006, 000 «PenumuMacTtep».
JImnens3us BA® Ne 77-41 or 15.10.2007,
000 «uck Ipo ITnrocy. JInuensuss BA®
Ne  77-292 ot 12.02.2008, 0OOO
«Penrallpomy. JIutensus BA® Ne 77-242
ot 31.03.2006.

80
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8. [lepeyenn pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHHUKAIMOHHOIM ceTn « UHTepHET» (1aj1ee
ceTb-VIHTEpHeT), HEOOXOAMMBIX 1JIs1 OCBOCHHS JMCIUIIIHHbI
1) DnektpoHHas HHGOPMaAIMOHHO-00pa3oBaTenbHast cpena «Moodlex:
http://moodle.nfygu.ru/course/view.php?id=9105 (OITH1) u
http://moodle.nfygu.ru/course/view.php?id=9191 (ITP)

9. Onucanue MaTepUAIbLHO-TEXHHYECKOIl 0a3bl, HeOOXOAUMOI 1JIs1 OCYIIeCTBJIEHHUS
00pa3oBaTeIbLHOI0 NMpoIecca Mo JUCUUILINHE

Ne Buab yueOHbIX HaumeHoBaHnue ayuTopuii,
. % Ilepeuyenn odopynoBanus
n/n 3aHATHIT* Ka0MHeToB, 1a0opaTopuil H Mmp.
1. | Jleknmonnsle 3aHATHS | MynbTUMEANINHBIA KAOWMHET NHTtepakTuBHAsA 10CKa,
HOYTOYK, MyJIbTUMETUHHBIN
IPOEKTOP
2. | Ilpaktuueckue YyeOHast 1abopaTopHst XUMUU XuMuyeckas nocyaa u
3aHATHUS (xabunuet Ne 108 YJIK) crienuajbHOe 000pyI0BaHUE,
(;mabopaTtopHble HarpeBaTteIbHbIe TPUOOPHI,
paboThl) XUMHUYECKHE PEAKTHBBI

10. Iepeyens HH(POPMAIIHOHHBIX TEXHOJIOT Ui, HCMOJIb3yeMBbIX MPH OCYIIECTBJIEHUH
00pa3oBaTe/ILHOIO NMpoLecca MO0 JMCUHUILVINHE, BKJIKYAasl lepeYyeHb MPOrpaMMHOro odecre4eHust
U MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM
10.1. TTepevenp nHGOPMATMOHHBIX TEXHOJIOTHH, HCIIOIB3YEMBIX MTPH OCYIIECTBICHUN
00pa30BaTeNbHOTO MpoIiecca Mo IUCIUILUINHE

I[Ipu ocymectBieHun 00pa30oBaTENLHOTO TMpoOIecca MO JUCHUIUIMHE HCIIONB3YOTCS
cienyromue nHHOpMalMOHHbIE TEXHOJIOTHH:

. UCTMONIb30BAaHWE HAa  3aHATHSIX DJIGKTPOHHBIX  W3JaHUN  (YTEHHE JeKUUH C
UCIIOJIb30BAHUEM  CIIal/I-TIpE3CHTAllMi,  3JCKTPOHHOTO  Y4eOHOro  mocoOusi),  BUACO- U
ay/IMOMaTepHuaos;

. OpraHM3aIisl B3auMOJICUCTBHS ¢ 00yuaromumucs mocpeactsom CJ1O Moodle;

. opraam3anusi CPC ¢ ucnonp30BaHUEM BHPTYaILHOTO JIA0OPATOPHOTO MPAKTHKYyMa IO
HEOPraHUYECKON XHUMUHU.

10.2. TlepedyeHb MPOrpaMMHOTO 0OECTICUCHHSI
MSPowerPoint, MSWord.

10.3. Tlepeuyenp UH(POPMALIMOHHBIX CIPABOYHBIX CUCTEM
He ucnons3yrorcs.

“B nepedne MOTYT GbITh YKa3aHbl TaKie MH(OPMAIMOHHBIE TEXHOIOTHH, KaK MCIIOJIb30BAHHUE HA 3AHATHAX JIEKTPOHHBIX H31aHMil (YTEHHE NEKIHii C
HCIIONB30BaHUEM CIaiJ-Ipe3eHTali, DJIEKTPOHHOTO Kypca JIeKIHMil, rpaduueckux OOBEKTOB, BHJIEO- ayIauo- MaTepuanoB (uepe3 MHTepHer),
BUPTYAJIbHBIX J1A00OPAaTOPHi, MPAKTHKYMOB), CIICLUAIU3UPOBAHHBIX M OQHCHBIX MPOrpamMM, MHGOPMALMOHHBIX (CIPAaBOYHBIX) CHCTEM, 0a3 JAHHBIX,
OpraHU3alys B3aUMOACHCTBHUS ¢ 00YYarOIMMHUCS [OCPEICTBOM JIEKTPOHHOM 1MO4THI, popyMoB, HTEpHET-TpyI, CKaiill, YaThl, BUICOKOH(EPEHIICBSI3b,
KOMIIBIOTEPHOE TECTUPOBAHHE, IHCTAHIMOHHBIC 3aHATHS (OJIMMIMAAbl, KOH(pepeHIWH), BeOMHap (CeMHHAp, OpraHHM30BaHHBIH uepe3 MHTepHer),
HOJrOTOBKA IIPOEKTOB C MCIIOJIb30BAHMEM 3JICKTPOHHOT0 orica il 000IOYKH) U T.II.

25



http://moodle.nfygu.ru/course/view.php?id=9105
http://moodle.nfygu.ru/course/view.php?id=9191

JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI JTACIHUILIAHBI

b1.5.19Xumus
YueOHbIiH BueceHHble U3MEHEHUS IIpenonaBarens [IpoTokon 3acenanust
rox (®HNO) BBIITy CKaOLIEH
kadeapsi(naTa,HoMep),
®UO 3aB.kadenpoid,
MOJIIKCh

B mabnuye yrxazvieaemcs monvko xapaxmep usmeHenull (Hanpumep, usmMeHenue 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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