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1. AHHOTALUS
K padoyeii nporpamMme IuCIUNIHHBI
b1.5.13 Xumus
TpynoemkocTs 63.e.

1.1. lleab ocBOeHMA M KPAaTKOe coAepKaHue M CIMIIIMHBI

Lenp ocBoeHMs:yriyOneHHEe HMEIOIIMXCS IPEACTAaBIEHUN U IOJIy4YE€HUE HOBBIX 3HAHUU U
yMEHHM B 00lacTh XUMHUH, 0€3 KOTOPBIX HEBO3MOXKHO PEIIEHUE COBPEMEHHBIX TEXHOJOTHYECKHUX,
HKOJIOTUYECKUX, CBIPHEBBIX U SHEPTETHYECKHIX IPOOIIEM.

Kpatkoe copep:kaHue AMCHUIUIMHBIKBAHTOBO-MEXaHUUYECKas TEOPUS CTPOEHUSI aTOMa, OCHOBBI
TEOPUHU XUMUYECKOU CBSI3U, SHEPreTUKa XMMHUYECKUX PEAKIUi, 3IEMEHThl XUMUYECKOW KUHETHKU U
TEPMOJIMHAMHUKH, IEKTPOXUMUYECKUE IPOLECCHl, XUMHUS 3JIEMEHTOB M MX COEIUHEHUH, AJIEMEHTHI

XHUMHUHU OPTaHUYCCKUX COGI[I/IHGHI/Iﬁ.

1.2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘{eﬂlflﬂ mo JTMCHUIIJIMHE, COOTHECCHHBIX C
IJIAHUPYEMBIMHU pPE3yJbTaTaMHU OCBOCHUS 06p330BaTeJ'le0ﬁ IMporpaMmmbIl

[Inanupyemsle pe3ynbTaTsl
OCBOEHUS IIPOIPaMMBI
(comepkaHue M KOIBI

[Inanupyemble pe3ynbTaThl 00y4eHHUS MO JUCIUILINHE

KOMIIETEHITUH)

TOTOBHOCTh C | umems npedcmasieHue:0 CTPOCHUN aTOMOB W MOJIEKYJI; O BHAX
€CTeCTBEHHOHAYYHBIX XUMHUYECKON CBS3M U CrHocobax ee 00pa30BaHUS;0XUMHUYECKUX
MO3ULINI OLIEHUBATL | CHUCTEMAX (pacTtBOpax, KaTaTUTHYECKUX, JTICTIEPCHBIX,
CTPOCHHE, XUMHUYECKHH U | SJEKTPOXUMHUUYECKHX CUCTEMaX ), UX CBOMCTBAX;

MUHEPATBHBIN COCTaB 3€MHOU | 3HAMb. XUMHUYECKYI0 TEPMHUHOJIOTHIO W TIOJB30BAaThCS €10 TP
KODHI, Mopdooruueckue | ONMCcaHuu XUMHYECKUX SIBJICHUIA; OCHOBHEIE
OCOOCHHOCTH M T€HETHYECKUE | CTEXHOMETPUYECKUE 3aKOHbI, (yHIaMEHTaIbHBIE KOHCTAHTHI,
THIIBI MECTOPOXKICHUN | SIMHMIIBI WX HW3MEPEHHS; OCOOCHHOCTH TPOTEKaHUs U
TBEP/IBIX MOJIC3HBIX | BO3MOYKHOCTH yIIpaBJICHUS XOJIOM XUMHYECKOTO

HCKOTIAEMBIX TIPH  PEIICHUN
3a1a4 M0 PalOHAILHOMY H
KOMIUIEKCHOMY ~ OCBOEHHIO
reOpeCypCHOro  MOTEHIIHANA
uenp (OITK-4)

MIPOIIECCA;CTPOCHUE BEIIECTB B KOHACHCHPOBAHHOM COCTOSIHHH,
3aBUCHUMOCTh CBOMCTB BEIIECTB OT THIA KPUCTAJUIMYECKOU

peLIeTKH;
yMemb:3alUChIBAaTh JJIEKTPOHHYIO (GopMyny aToma Jiro0oro
JJIEMEHTA, BaJICHTHOCTHU u CTETEeHU OKHUCJICHUS,

0XapaKTepU30BaTh U IMpeAcKa3blBaTh CBOMCTBA JIEMEHTA U €ro
COEQMHEHUH; JaBaTh OOIIYI0 XapakTepUCTHKY s-, P-, d-
3JICMEHTOB, 3aKOHOMEPHOCTH M3MEHEHHS KHCJIOTHO-OCHOBHBIX U
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX CBOWCTB B IEPHOJE U
TpyIme;, ONpeleisTh TEPMOJWHAMHYECKYIO  YCTOWYHBOCTh
BEII[CCTB, HAIIPABJICHHOCTH IIPOLIECCOB, B TOM 4HCIe (a30BbIX, B
pa3IMYHbIX YCIIOBUSIX; OXapaKTepHU30BHIBATH YCIIOBHSI
PaBHOBECHOI'O COCTOSIHHSI CHUCTEMBI M €ro CJIBUIa; MPUBECTH
MEXaHHU3M 3JICKTPOXUMHUYECKOH M XMMHYECKOH KOPpPO3UU U
NpeIOKUTh  Hambosiee APGEKTHBHBIE CIIOCOOBI  3alllMTHI;
TUIAHUPOBATH XUMHUECKUE SKCIIEPUMEHTBI ISl IPOBEPKU HAYUHBIX
THIOTE3; 0000IIAaTh MOTyYSHHBIEC Pe3yIbTATHI,

é1a0emb: METOJUKAMU pacuera o OCHOBHBIM
CTEXMOMETPHUYECKIM 3aKOHAM: KOJHMYECTBAa BEIIECTBA, MAcCCHI,
o0beMa Traza, MOJIIPHON MaccChl, MOJIIPHON MacChl HKBHBAJICHTA,
AIIEMEHTHOTO COCTaBa CJIOKHOTO  BEIIECTBAa; pacyera TIo
XUMUYECKAM YPaBHEHHSM; TEIUIOBBIX YPQPEKTOB U CKOpOCTei
peaKuuit; KOJINYECTBEHHBIX XapaKTePUCTUK pacTBOpOB




IEKTPOJIMTOB U HEIEKTPOJIMTOB: BHJOB KOHLEHTpauui, pH,
TCMIICPATYPhbL KUIICHUA n 3aMCp3aHUs; KOJIMYCCTBCHHBIX
XapaKTCPUCTUK OKHCIIUTCIBHO-BOCCTAaHOBHUTCIIbHbBIX CUCTEM,
raJIbBAaHUYECKHX JIEMEHTOB, B IIPOLIECCaX NIEKTPOJIN3a,;
MMPAKTUYCCKUMU HaBBIKaAMU pa60TBI C XUMHNYCCKHUM
00OpYyJOBaHHEM U PEAKTHBAMH B COOTBETCTBMU C HMHCTPYKLMEH
WIN METOAMKOW IPOBEICHUS SKCIEPHUMEHTa C COOJIOJICHHEM
TpeOOBaHUN TEXHUKH O€301aCHOCTH

1.3. MecTo AUCUMILIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMMbl

Wnnexc Haumenosanune Ceme | MHaekchl 1 HAMMEHOBAHUS Y4€OHBIX AUCITUTUIMH
JUCLUIIIUHBI CTp (Moyneit), IpaKTHK
u3yde JUTSL KOTOPBIX
HUsA | Ha KOTOpBIE OMMPAETCA | CoJepKaHue JaHHOU
CoJepKaHNE TaHHOMN JTUCIUIIINHBI
JUCHUIUIAHBL (MOlyAs1) | (MOZYJSI) BHICTYIIAET
Onopon
b1.b.13 Xumus 1,2 3HaAHMSI, yMEHUS U b1.5.05 be3onacHocTh
KOMITCTCHITHH, KU3HEJEATCITBHOCTH
MOJTYYCHHBIC b1.5.27 O6oramenune
00yJaronmmMucs B ITOJIE3HBIX
cpenaHen HCKOIIaeEMEBIX
obmreo6pazoBarenbrHoit | b1.5.31 opHOTIpOMBI
ITKOJIE MIJICHHAS YKOJIOTHS

1.4. SI3pIk npenogaBaHusi: PYCCKUH.




2. O0beM AUCHUIVIMHBIB 32YeTHBIX e IHHUIIAX C YKA3aHHEM KOJHYECTBA aKAJeMHYECKUX YaCOB,
Bbl/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aroluXxcs ¢ npenojaBaresieM (10 BUIAM Y4eOHBIX
3aHATHI) M HA CAMOCTOSITEIbHYIO PA00TYy 00y4YaKOIIUXCS

Beinrcka u3 yue6Horo miana rp. I'/1-18(6,5):

Ko v Ha3Banme AMCHUIUIMHBI IO Y4€OHOMY TUIAHY

b1.5.13 Xumus

KOHCYJIbTAITNH)

Kypc nzyuyenus 1
CemecTp(bl) U3y4EHHUSI 1,2
dopma MpOMEKyTOUHON aTTeCTalH (3a4eT/3K3aMEH) OK3aMeH
PacuerHo-Tpaduueckas paboTa, ceMeCTp BHITIOJTHEHUS 2
Tpynoemkocts (B 3ET) 6 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2,3), B T.4.: 216
Nel. KouraktHass  pab6ora  oOyuamomuxcs ¢ | OObem ayauTOpHON Br.u. c
npenoaasaresiem (KP), B yacax: paboTHl, MPUMEHEHUEM
B yacax JIOT nu DO, B
Jacax
O6bem padoTs (B yacax) (1.1.+1.2.+1.3.): 21 -
1.1. 3aHsATHUS JTEKIIMOHHOTO THIA (JIEKIIMH) 6 -
1.2. 3aHATHSA CEMUHAPCKOTO TUIIA, BCETO, B T.4.: 8 -
- CEMUHApPBI (mpakTUuyeckue 3aHATHS, 4 -
KOJUIOKBHUYMBIH T.II.)
- 1abopaTopHbIC PAOOTHI 4 -
- IPAKTHKYMBI - -
1.3. KCP (KOHTpOJIb CaMOCTOSATEIHHON pPaboTHI, 7 -

JK3aMeHa B yueOHOM IIJIaHE)

Ne2. CamocTtositeibHast padora odyuawmmxesi (CPC) 186
(B 4yacax)
Ne3. KosimuecTBO 4acoB Ha JIKk3aMeH (IIPU HaJTUIUH 9

lyKaBBIBaeTCSI, €CJIM B aHHOTallu O6pa3OBaTeJ'ILHOI>’I OporpamMmsal 1O MO3ULNHU ((CBC,I[GHI/ISI O NPUMCHCHHNHU JUCTAHIIMOHHBIX

TEXHOJIOTUH U QJICKTPOHHOI'O O6y‘I€HI/I$I)) YKa3aH OTBET «Aa».
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3. Conepmalme AUCHUIIVIMHBI, CTPYKTYPUPOBAHHOE€ IO TEMaM C YKAa3aHUEM OTBECICHHOI'0 HA HUX
KOJINM4YeCTBA AKAACMHUICCKUX JaCOB U BH/10B y‘leﬁHLIX 3aHATHH

3.1. Pacnpenesnenue 4acoB mo pasjejiaM M BUAaM y4eOHbIX 3aHATHI

Pazgen Bcero KonrakTHas paboTa, B yacax Yacer
4acoB CPC
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ElZ|EE| 2 S| E1E 218
S| B |og| 8|8 |8 |5 |8 |
XuMHuS KakK paszen 2 2 - - - - - - - - -
€CTECTBO3HAHMUSI.
Crexnomerpuieckne
3aKOHBI XUMHH (Tema 1)ycT
CtpoeHue aToMa u 98 - - - - - - - | 2| 10 (JIP)
MepuouecKas CHCTeMa
J.1. MenneneeBa (Tema 2)
XUMHYECKas CBSI3b U - - - - - - - 10 (JIP)
CTpoeHue MoJIeKy (Tema 3)
OO6mre 3aKOHOMEPHOCTH - - - - - 10 (JIP)
XUMHUYECKUX peaKiui 2
(Temsr 4, 5)
PactBopsI (TeMBbI 6, 7) - 5 - 2 - - - 20 (JIP)
OCHOBBI DJICKTPOXUMHHU - - - - - 20(JIP)
(remsr 8-11)
JlucriepcHbIe ¥ KOJLIOMIHBIE - - - - - 20(JIP)
cucrtemsl (Tema 12)
XUMUS 2IEMEHTOB H HX 109 4 - - - - - | 5156 IP)
coenuuennii (Temsr 13-20) 2 2 14 (CT)
DeMEeHTBl OpraHUYECKOU - - - - - 16 (CT)
xumuH (Tema 21)
TectupoBanue - - - - - - - 2 (ITT)
PI'P - - - - - - - - 8 (PT'P)
DK3aMeH 9 - - - - - - - - - 9
Bcezo uacos 216 6 - 4 - 4 - - - | 7] 186(9)

[Ipumeuanne: JIP — cocraBneHHe OTYETOB IO J1abopaTopHBIM 3aHATHAM, [IT — moaroroBka K TectmpoBanuio, PI'P —
HammcaHue pacueTHO-Tpaduaeckoit paboter, CT — caMOoCTOATENBHOE H3YICHHIE TEM.

3.2. Copepxanne TeM NPOrpaMMbl AU CHHUTIIHHBI
Tema 1. Xumus Kak pazoen ecmecmeosnanus. Cmexuomempuueckue 3aKOHbl XUMUU
IIpenmer m 3amaum XUMUH. XUMHUYECKHE 3HAHUS B NPAKTHUYECKON AESATEIBLHOCTH JIIOJEH.
XHMHSI B CHCTEME €CTECTBEHHBIX HayK.



HcTopust XuMHU: IOUCK TIEpBO3JIEeMEHTa B puiiocopekux yuenusx [pesneii ['peryn; anxumus,
ATPaXUMUsL; OTKPBITHE MEPBBIX XUMUYECKUX 31eMeHTOB. Tpynsl M.B. Jlomonocosa u A.JI. JIlaByasse;
3aKOH COXPAaHEHHUs MacChl BEIIECTBA; aTOMHO-MOJIEKYJISIPHOE YUYEHHE U YYEHHE O COCTAaBE BEIIECTBA.
JIx. JlanbTOH: 3aKOH KpaTHBIX OTHOIICHWI, aTOMHBIA Bec. Kiaccudukamus >IE€MEHTOB MO WX
atoMubIM BecaM. JK. TIpycT: 3aKkoH mocTosiHCTBA cocTasa. M.S1. bepuennyc: XuMuueckas CHMBOJIHKA,
YpaBHEHUs XUMHYECKUX PEaKlUid, yTOYHEHUE aTOMHBIX BecoB. [IOHATHS: aTOMHas eIMHHIIA MAaCCHI,
OTHOCHTEJIbHAsA aTOMHAs1 Macca 3JIEMEHTAa, OTHOCUTENIbHASL MOJIEKYJIsIpHas Macca Beniectsa. JK.JI. 'eit-
Jlroccak: 3aKOH MPOCTBHIX OOBEMHBIX OTHOIIEHUU. A. ABOTaJpo: 3aKOH ABOTaApo, YMCIO ABOTaIpo.
[TonsaTHEe 0 KOTMYECTBE BEIIECTBA: MOJIb, MOJISIPHAs Macca, MOJISIPHBIA 00beM Ta30B. ['a30BbIe 3aKOHHI.
N. Puxtep: noHATHE SKBUBAJIEHT, 3aKOH YKBUBAJIECHTOB. BaJICHTHOCTS.

Tema 2. Cmpoenue amoma u nepuoouyeckasn cucmema /[.U. Menoeneesa

Atomuctuueckue runotesbl Jlemokpura, M. Hetorona, JI. Janstona. OTKpbITHE AJIEKTPOHA U
IPYTUX 3JIEMEHTApHBIX yacTtull. Moaens atoma o Y. Tomcony («/3tom B myaunare»). Mojaens atoma
o O. Pesepdopny («Ilnanerapuas monens»). IIpotuBopeuns B moaenu O. Pesepdopna. OcHoBHOE
IIOJIOKEHHE KBaHTOBOW Teopuu. Moaens atoma no H. bopy. KopnyckyisipHO-BOJIHOBON Iyalln3m
AJIEeMEHTAPHBIX YaCTHII.

CoBpeMeHHbIE KBAHTOBO-MEXaHHYECKHE TPEACTABICHUS O CTPOCHUU aroMa: sIpo: COCTaB,
3aps A1pa, aTOMHBIN BeC, MOPSIAKOBBI HOMEp B MEPUOTUYECKON CHCTEME, U30TOMBI; DJIEKTPOHHAsS
000J10YKa: 3JIEKTPOHHAsE OPOUTAIb, KBAHTOBBIE Uncia (TIaBHOE, OpOUTATIBFHOE, MATHUTHOE, MarHUTHOE
CIIMHOBOE); 3alOJHEHUE JJICKTPOHHBIX CJIOEB: MpUHIUM [laynw, TMpUHIIUTT HaWUMEHBIIEH >HEPTUH,
npaBuiio XyHja, mpaBuia KiedkoBckoro.

CocrosiHue SIEKTPOHHBIX O0O0JIOYEK 3JEMEHTOB M TEPUOJMYHOCTH HMX CBOWMCTB: DHEPTus
WOHU3AINH, CPOJACTBO K DJIEKTPOHY, MIEKTPOOTPHUIIATEIIBHOCTD, aTOMHBIE PAIYCHI.

Tema 3. Xumuueckan céa3zb u cmpoenue moaexyn

OcHOBHBIE MOJIOKEHUSI TeopuH cTpoeHus Bemects A.M. byrnepoa. CoBpeMEHHOE MOHATHE
XUMUYECKON CBSI3U: DHEPrUsi XUMUYECKOW CBS3W; JUIMHA XUMHYECKOW CBSI3U. Buabsl XuMHueckoiu
CBS3U.

KoBanentHass cBsisb. MeTO BaJEHTHBIX CBs3€ld. XapaKTEpUCTUKH BAJCHTHOW CBSI3H:
HACBII[AEMOCTb, HANIPABICHHOCTbh, MOJISPU3YyeMOCTb. | MOpuaIM3aIus aTOMHBIX BaJICHTHBIX OpOUTANIEH.
Metoa MOJEKYISApHBIX OpOUTanIeit. IEKTPOHHBIE CTPYKTYPhl HEKOTOPBIX MOJIEKYN 1o Metoxy MO u
ux cBoucTBa. MloHHas CBA3b.

Merammueckas cBsA3b. MeTaiibl, IPOBOAHUKH, OJYIIPOBOJHUKH, TUIIEKTPUKH.

Bonoponas cBsizb. MexmoieKysipHbie B3auMoieiicTBus (cuiabsl Ban-nep-Baanbca).

KomMmrnekcHbie coelMHeHus: HOH-KOMIUIEKCOO0pa3oBaTeib, JUraH/Ibl, BHYTPEHHSS U BHEIIHSS
cdepbl, KOOPAUHALIMOHHOE YUCII0. MOHO- U MOJIUJeHTaTHhIeNUuranapl. HoMeHkIaTypa KOMIIEKCHBIX
coenuHeHuil. Knaccuduxaims KOMIJIEKCHBIX coequHeHu. J(ucconuanys KOMIUIEKCHBIX COSMHEHUH.
Koncranta ycTOMYMBOCTH KOMIUIEKCHOrO HOHa. lIpupona XuMuyeckoW CBsSI3U B KOMILIEKCHBIX
coenuHeHUsX. [I[puMeHeHne KOMIUIEKCHBIX COEIMHEHUM.

ArperatHoe = cocTosiHME  BemiectBa.  Kpucraminyeckoe U amMopdHOE  COCTOSIHUE.
Kpucrannuueckas pemerka. XuMU4YecKas CBsI3b B KPUCTAIUIMUYECKUX TEJaX.

Tema 4. Inemenmul Xumuueckou mepmoouUHaAMuUKU

Buyrpennsia sueprus. [-ii 3aKkoH TEpMOJMHAMUKHN NPUMEHUTEIBHO K XUMUYECKUM CHCTEMAaM.
[ToHSTHS «OHTANBOUSAY), «CTAHIAPTHAS DHTAIBIUS», «IHTAIBIUS OOPa30BaHH». DHEPreTHYECKUe
3¢ deKTh XUMUYECKUX peakuuid. TepMoxuMmuueckue ypaBHeHUs. 3aKoH ['ecca M cleacTBUE U3 HETO.
[I-ii 3ak0OH TepMOIMHAMHUKH TMPUMEHHUTEIBHO K XUMHUYECKUM cucrteMaM. [loHSATHE «IHTPOMHUS»,
«cTaHjapTHas H»HTponus». HampaBieHue npoTeKaHWs XUMHUUYECKOW peakuuH. ODHTAIBINUUHBIA U
SHTponuitHbIA (akTopsl. DHeprus ['mOOca. BnusHue Temmeparypbl Ha HampaBlieHHE MPOTEKAHUS
XUMUYECKUX PEAKIUH.

Tema 5. Xumuueckas kunemuka
[lonatue cuctemsbl, BUAbl XUMHUUYECKHX CHUCTEM. ['OMOT€HHbIE M TE€TEPOTCHHBIE PEaKLIUH.
CKOpOCTh TOMOTE€HHBIX M T€TEPOre€HHBbIX peakiuid. MakTopbl, BAUSIOLIME HA CKOPOCTh XMUMHYECKOM



peaKnuu: KOHIIEHTpalus (3aKOH JEWCTBYIOIIUX Macc), TeMIeparypa (TeMreparypHblidi KOdQQHUIUEHT
peakuuu, npasuwio Bant-I'odda), sHeprust akruanuu. Y paBHeHHe AppeHHyca.

Karanuz wu karanuruueckue cucteMbl. [IpuMeHeHHE KaTanu3aToOpoB B XUMUYECKUX,
OMOJIOTUYECKUX, TEXHUUECKUX CUCTEMAX.

Xumunueckoe pasHoBecue. Koncranta Xumuueckoro pasHoBecus. IIpaBuwiia cMeleHus
xumuueckoro pasHosecus (npunuun Jlelllatense-bpayna).

PaBHOBecuss B reTeporeHHBIX cucTemax. PDazoBoe paBHOBecume W mpaBwio (a3 [mbdOca.
[IpencraBienus 0 AuarpaMmax COCTOSIHHM.

Tema 6. Pacmeopul Kak Xxumuueckue Cucmemyl

Omnpenenenue u knaccudukanus pactBopoB. CriocoOb! BEIPaXKEHUST KOHIICHTPALUU PAaCTBOPOB.
[Ipoueccel pactBopeHust. [IoHATHST «COIBBATBHDY, «TUAPATHDY, «KPUCTALIIOTUAPATH). PacTBOpUMOCTD
BEIIECTB B PA3JIMYHBIX arperaTHbIX COCTOSHUAX. 3aKOH pacnpezeseHus. DKCTpakuus. 3akoH ['enpu u
3akoH Payns ans waeanbHbIX pacTBOpoB. Ocmoc. YpaBHenue Banr-I'opda nis ompenenenus
OCMOTHYECKOTO JaBieHus. D0ynarockomnus. Kpruockonusi.

Tema 7. Pacmeopul 31eKmpoiumos

Teopust snexrposutuueckor auccommanuu C. Appenuyca u .M. Menneneesa. [lokazarenu
MIPOLIECCOB BJIEKTPOJUTHYECKON AMCCOLMAIMM: CTENEHb AMCCOLMAIMU, KOHCTAaHTa JUCCOIMAIINH,
KaXKyILAsCsl CTENEeHb MCCOLMAlliY, aKTUBHOCTh HOHA. VloHHas cuia pacTBopa.

Teopust KUCIOT, OCHOBAaHUM U COJIEN C TOUKHU 3PEHHS ANEKTPOITUTUYECKON TUCCOIMAIIAH.

PaBHOBecMe MaOpAacTBOPUMBIN JIEKTPOJUT — HACBIEHHBIA pacTBOp. [IpomsBeneHue
PacTBOPUMOCTHU. Y CIIOBUS BBINAICHUS U PACTBOPEHUS OCAKOB.

DnexTpoiauTHUeckas Auccouuanus BoJbl. Bomopoassii  mokazatens pH. CnocoOsl
ompezieNieHus: BOJIOPOAHOro noka3arens. bygepHbie pacTBOpEI.

I'maponus comeit. IlokazaTenw mMporiecCOB TUApPONM3a (CTENEHb THUAPOIN3a W KOHCTAHTA
TUIPOJIN3a), GaKTOPHI, BIUSIONINE HA ATH MPOLIECCHI.

Tema 8. OkucnumenvHo-60CcCMaHOBUM EIbHBIE NPOUECCH

Crenenp okucineHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U CIOCOOBI COCTaBJICHUS
WX YypaBHEHMH (METOJ JJIEKTPOHHOTO OanaHca, METOJ HOHHO-MOJIEKYISPHBIX IOJTypeaKIuii).
Bakueiiniyie okUCIUTETN U BOCCTAHOBUTENH, 3HAYEHUE B IPOMBIIIEHHOCTH U OBITY.

Tema 9. Inexkmpoxumuueckue npoyeccol

XUMUYECKUE HCTOYHUKH DJIEKTPUYECKOW dHeprud. ['ampBanuueckue saeMeHThl. IJ[C.
DJIeKTpoAHbIE TOTeHUHaIbl. YpaBHeHue Heprncra. CraHgapTHBII  BOJOPOJHBIA  DJIEKTPO/I.
CrangapTHBII JIEKTPOAHBIN NOTEHIMAN. Psa1 HanpsHKEHUA METaJIOB.

Tema 10. dnekmpoausz u e2o 3aKoHbl

[TocnenoBarenbHOCTh AJIEKTPOAHBIX MPOLECCOB NPH 3IEKTPOJIM3E paciuiaBa M pacTBOpa.
3akonsl Dapanes. [Ipumenenue nekTpoamn3a.
Tema 11. Koppo3us u 3auuma memainos

Buner koppo3un. @akTopsl, BIAUSIONIME Ha CKOPOCTh KOppo3uu. CrocoObl 3allUThl METAJUIOB
OT KOPPO3UHU.

Tema 12. /lucnepcuoie u KoniouoHvle CUCH EMbL

JlucniepcHoe cocTosiHue BeuecTBa. Buibl AMCIEPCHBIX CUCTEM.

Konnouansie cucremsl u ciocoObl ux nosydeHusi. CTpoeHrne KOJUIOMIHBIX YacTUIl (MULEIL).
OnTryeckue U 3JIEKTPUUECKHE CBOMCTBA KOJUIONIOB. DAaKTOPhl YCTOMYMBOCTU KOJUIOUIHBIX CUCTEM.
Koarynsiius. 3HaueHre KOJUTOUIHBIX CUCTEM B TEXHUKE, OBITY, dKUBBIX CUCTEMAX.

Jonoanumenvhas mema. Xumuueckas u0eHmupuKayus u aHanu3 6euiecme

Kauecmeennvii ananuz 6 xumuu. Onpedenenue KamuoHo8 U AHUOHOB HEOP2SAHUHLECKUX
sewecms. Konuuecmeennvlti aunanus. Memoovl KOIUYeCmMBEHHO20 aAHAIU3A: 2PABUMEMPUYECKUL
amanuz, MUMPUMEMPUYEeCKUli aHalu3, KOMNIeKCoOMempuyeckoe mumposanue, OKUCIUMENbHO-
g8occmanogumenvHoe mumposanue. HHcmpymenmanvHbvle Memoovl aHanu3a: NOMeHYyuoMempus,
KOHOyKmomempus, xpomamozpagus, omomempus, Cnekmpopomomempus.

Tema 13. Booopoo



Mecro Bomopona B Ilepmommueckoit cucreme .M. MenpneneeBa. HM3otomsl Boxopona.
Crnioco6bl mostyyeHust Bojopona. PuU3MUECKHe W XMMHUYECKHe CBoicTBa Bojopona. CoeanHeHHS
BOJIOpO/JIa C METANIaMU U HEMETaJIaMHU.

Bona u ee crpoenue. Jlnarpamma coctosinus Bojibl. Bonma B npupoae. Xumudeckue u Gpu3nKo-
XMUMHMUYECKHE CIIOCOObI OYMCTKU MpUPOJHOW BOJbl. llepoxcua Bomopoda, moiydeHue, CTPYKTypa U
cBoricTBa. [loHsATHE O BOIOPOIHOM SHEPTETUKE.

Tema 14. I'anozenwt

OOmiass XapakTepUCTUKa TaJOre€HOB: HAaxXOXACHWE B MPUPOJIE, CIOCOObI IOIYy4EHUs,
¢u3nvyeckne W XUMHYECKHE CBOMCTBAa. [aloreHoBOJOpOABI W TaJOTCHUIBl  METaJUIOB.
Kucnopoacoaep:xaiiiue KUCI0ThI TajJOreHOB U UX coIi. OKUCIUTENIBHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
rajoreHoB U UX coeanHeHui. [[puMeHeHne raJoreHoB U UX COEAMHEHUN.

Tema 15. Xanvkozenwt

Kucnopoa. Ctpoenue mosnekyinsl kuciopoja. [loiryueHne u XuMrU4eckue CBOMCTBA KUCIOPOa.
O30H, CTpoeHHE MOJIEKYJbI, MOJIyueHHE U MpPUMEHEHHE 030Ha. buonormdeckas poib Kuciaopoja U
030Ha B )KUBBIX CHCTEMAX.

Cepa. Xumuueckue cBoicTBa cepbl. CoelMHEHHUS Ccepbl C BOJOPOJOM U KHCIOPOAOM.
Haxoxnenue cepsl B mpupone. Ilomydenue cepbl. ®@usznueckue CBOICTBA cepbl. AJUIOTPOIHBIE
MOTU(UKAITUHU CEPHI.

CepoBomopoa u cepoBojopoanas kuciora. Cymbdumpl, WX pacTBOPUMOCTH B BOJAEC U
B3aMMOJICHCTBHE C MUHEPAIIbHBIMUA KHUCJIOTAMHU.

Oxcupl cepbl M COOTBETCTBYIOLINE UM KHCIIOPOCOAepkKaline KuciaoTel. KucioTHO-OCHOBHBIE
U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOWCTBA CEPHUCTON M cepHOUM KHUCIOT. COJIM CEPHUCTOH M
CEpPHOM KHCIIOT.

XUMHUYECKUE CBOMCTBA CEJIEHA, TeJLTypa U UX COCIMHEHUH.

Tema 16. Inemenmut cpynnot azoma

CpaBHHTENIbHAS XapaKTEPUCTUKA COCTUHEHNN 3JIEMEHTOB I'PYIIBI a30Ta U UX TOKCUYHOCTb.

Azor. Ilomyuenue, Qusnueckne W XUMHUYECKHE CcBoicTBa azora. CoenmWHEHHs a30Ta C
MeTajuTlaMu (HUTPHJIBI): UX TIOJTy9eHHE W CBOMCTBA.

AMMUaK: MPOMBIIJICHHBIA CHHTE3, (pU3MUeckue W XHMUYECKHE CBOWCTBA, NPUMEHEHHE.
PaBHOBECHSs B BOAHOM pacTBOpE aMMHaka. TepMHUUeCcKOe Pa3ioKEHUE COJIEH aMMOHUSL.

Oxkcunpl a30Ta: CTPOCHUE MOJIEKYII, TOJTy4€HUE U XUMHUYECKHE CBOMCTBA.

Azotuctas kuciota U ee coilu  (HUTpUTHI). OKHUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC
XapaKTEPUCTUKU ITUX COECTUHEHUN.

A3zotHas kucnoTa. [lomyyeHrne B mpOMBIIIIEHHOCTH. XUMUYECKUE CBOMCTBA a30THOW KUCIIOTHI.
[IpuMeHeHne a30THOM KHUCIIOTHI U €€ COJIEH.

®ochop. Amnorponusie moaudukanuu ¢docdopa. IlomyueHne W XUMHYECKHE CBOWCTBA
docdhopa. Coenqunenus docdopa ¢ Merauiamu U HeMmetauiamu. Pochun u hochubl, UX TOJTyUCHHE,
B3auMoeiicTBue ¢ Bojoil. Okcuabl Gocdopa u dochopcoaepxkamme kuciotel. Conu pocdopHoit
KHUCJIOTBI U UX XUMHYECKHE CBOMCTBA.

Mpiubsik, cypbMma, BUCMYT. VIX coelMHEHUS ¢ BOJIOPOJOM U KUCIOPOIOM.

Tema 17. dnemenmul zpynnwl yenepooa

VYrnepon u ero amnoTponHble Moaudukanuu. buonornyeckas ponb yriepona. KpyroBopoT
yriepojia B pupo/ie.

Heoprannueckue coenunenust yriuepoga. Kapounbr meramioB. Okcupl yrieponaa. YroJbHas
KHCJIOTa U €€ COJIN.

CoenuHeHus yriepoja c rajoreHamu, cepoit u azotom. Kapbamun. Cepoyriepoa. Llunanumsi.
KapOonums! MeTanmos.

Kpemunii. Coenunenust kpemuusi. Cuianbl. [anmorenuasl kpemuus. Cununuasl. Okcupn
KpeMHMs1. KpeMHueBble KUCIOTHI U UX COJU. [ MApOu3 CUITMKATOB.

Cunukarens. CHIIMKOHBI ¥ cUIOKcaHbl. CoeIuHEeHus: KpeMHUs B ipupoje. CTekia U CUTalIbI.

Kepamuxka. [ToHsiTue 0 BSOXKyIMX Marepuanax.

Kpatkas xapakrepucTuka XUMHUYECKUX CBOMCTB reépMaHus, 0JI0BA, CBUHIIA U UX COEIMHEHUM.



[IpumeHeHnue coelMHEHUH yriepoa, KpeMHHUs, TepMaHus, 0J10Ba U CBUHIIA.
Tema 18. Inemenmul nepeoii u 6mopoii pynn

[[lesiouHblE METAJUIBI, HAXOXKJICHUE B IPUPOAEC M MOJIyueHUE. BaxHehline CcoeIuHEHUs
LIEJIOYHBIX METAJIJIOB: OKCHUJIbI, THUJIPOKCHU/IBI, NEPOKCUIBL. [IprMeHEeHne 1IET0YHBIX METAUIOB U UX
COCIMHECHUM.

bepunnuit. Oxcua v rupoKcu]i Oepuiius, UX NOJydeHHUE U CBOMCTBA.

[[lennouyHO3emMenbHbIE MeTauIbl U MarHui. [lomydeHwe, XUMHYECKHME CBOMCTBA OKCHJIOB,
THJIPOKCUIOB M COJICH MarHus, Kaablus U O0apus. JKecTKOCTh BOJIBI U CIIOCOOBI €€ yCTPaHEHHS.

Tema 19. Inemenmot cpynnot 60pa

Xumnueckue cBorctBa 0opa. CoenvHeHus 60pa C KUCIOPOJOM, BOJOPOJIOM M TaIOT€HAMH.
Haxoxnenne 6opa B npupoae. [loyuenue 6opa. Kapoopansl. Coequaenust 6opa ¢ azotoM. bopHbie
KHCIIOTHI ¥ UX coy. [IpuMenenune coequaenunii bopa.

Haxoxnenne amromuuus B npupoje. [lonydeHue almrOMuUHUSA M €r0 XMMUYECKHE CBOWCTBA.
CoenuHeHUs aTIOMUHUS € KHUCIOpoJOM U TrajoreHamMu. OKCHA W TUAPOKCUJ AIIOMUHHUA, HX
XUMHUYECKHE CBOWCTBA. AMDOTEpHBIN XapakTep COEIUHEHUN aatoMuHUs AjtoMuHaThl. ['uaponus
coseit amomuHus. CrjaBel aqlOMUHUS C JPYTMMH MeTaulaMu. lIpuMeHeHue altoMMHUS U €ro
COCIMHEHU .

Tema 20. Xumusa d-2nemenmos

[Tonoxxenne d-anementoB B [lepunoanueckoii cucreme [[.1. MenaeneeBa. OcoOOEHHOCTH XUMUHU
d-anemenToB. XvMHYeCKHe CBOMCTBA d-3IEMEHTOB Ha MpUMEpe Xpoma, xkeje3a u Meau. KuciotHo-
OCHOBHBIE CBOMCTBA OKCHJIOB U THJIPOKCHUJIOB 3TUX 3JIEMEHTOB. KOMIUIEKCHBIE COETUHEHHS] XpOMa,
xKeneza U MeJu. 3aKOHOMEPHOCTH U3MEHEHUSI XMMHUYECKHUX CBOMCTB d-3JIEMEHTOB U UX COEIMHEHUI B
rpymnmnax.

Tema 21. Jnemenmut opeanuuecKkoi Xumuu

[Ipeamer oprannueckoit xumun. Teopus xummyeckoro crpoenus A.M. byrneposa. M3omepus.
VYrnesopoponel. ['omonornueckue psapl  yriaeBoJopoAoB.  (DyHKIMOHAJIbHBIE  MPOU3BOJHBIE
yraeBoaopooB. Kiaccudukanus 1 HOMEHKIIATypa OpraHuYecKUX COeIMHEHUH.

Haxoxxnenune opraHnueckux coeluHeHW B mnpupone. Hedts u ee mepepaboTka.
Bo3o6HoBnsIeMble MCTOYHHMKHM OpraHU4eckux coenuHeHuil. OCHOBHBIE KJIACChl OPraHUYECKUX
coenuHeHul. IIpenenpHbIe U HENpeaeIbHBIE YIIIEBOJAOPOIbl: aJKaHbl, aJIKEHbI, AIKUHBI. [{uknnueckue
YTJIEBOJIOPOIBI. ApomaTtuyeckue YIJI€BOOPOBI. I'ereponukinueckue COCIMHEHMS.
lNasnorennpounsBoaHble  yrieBoAopoaoB. Kucmopoacoaepxkamiue MNpPOU3BOJHBIE — YIJIEBOJOPOIOB:
COUPTHI, (EHOJBI, albAETHAbl, KETOHbI, KapOOHOBBIE KHCIOTHI. A30TCOAEpI)KAIIHE MPOU3BOJIHBIC
YIJIEBOJIOPOJIOB: HUTPOCOEAUHEHUS], aMUHBI. [loydeHne u XMMHUYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB
OpPraHMYECKUX COeMHEeHN. OpraHn4ecKue NoJIMMEpPHbIE MaTEPHUATIbI.

3.3. ®opMbI U MeTObI NPOBEAeHUS 3aHATHI, IPUMeHsieMble YUYeOHble TeXHOJIOTHHI
B npornecce npenoiaBanus TUCHUILIMHBI HCTIONB3YIOTCS TPAAULIMOHHBIE TEXHOJIOTHUH HAPAITY C

AKTHUBHBIMU 1 UHTCPAKTUBHBIMH TCXHOJIOTUSAMMU.

Yuebnuvie MEXHONI02UU, UCNOJIb3YEMDbLE 6 06pa306amejle0M npoyecce

Paznen Cemectp Hcnonp3yemble akTHBHbIC/HHTEPAKTHBHBIC KonuuectBo yacos
00pa3oBaTeIbHBIC TEXHOIOTUI
8. X1UMHUs IIEMEHTOB U UX 2 Jlekiusi-Bu3yanu3aius 2
COEIMHEHUHN Pabora B MaJpIX rpynmax Ha J1a00pPaTOPHBIX 3aHITHSX 4
Bcero: 6

Jlexyus-euszyanuszayus cnocoOCTByeT MpeoOpa30BaHUI0 YCTHOM M MUCbMEHHOM MH(pOpPMaLUU B
BU3YyaJIbHYIO (OpMY IpPHU HCIOJIB30BAHUM CXEM, PHUCYHKOB, uepTerked W T.n. Takas nexuus
CIOCOOCTBYET  YCIEUIHOMY pELIEeHHIO MpoOJIeMHOW CUTyalluH, T.K. AaKTHBHO BKIJIIOYaeTcs
MBICTUTEIbHAS AEATEIBHOCTh O0YJarOIUXCS MPHU IHUPOKOM UCHOJIb30BaHUM HATJISAHOCTHU U T.JI.

Paboma 6 manvix epynnax na 1ab6opamopHuix 3aHAMUAX TIO3BOJISET Pa3BUTh YMEHUE paboTaTh
B KOMaHJ€, IUJIaHUpOBaTb M JEJaTh BBIBOJBl HAa OCHOBAaHUM IIPOM3BEIEHHBIX JACUCTBHUH, T.€.




3aKJIa/IbIBA€T OCHOBBI HAYYHO-HMCCIIEOBATENbCKOM paboThl B JanbpHEHmed mnpodeccuoHanbHON

JACATCIBHOCTH.

4. IlepevyeHb y4eOHO-METOANYECKOTO ODecTIedeH s 111 CAMOCTOATEIbHOI
PaGoTHI06YYAIOMIMXCSI 110 AUCIHILTHHE

ConepxanueCPC
Ne HaunmenoBanue paznena Bun CPC Tpyno- DOopMBI 1 METOABI
(TeMBbI) AUCIUILIHHEL E€MKOCTh (B KOHTPOJIS
yacax)

1 OO1mme 3aKOHOMEPHOCTH CocraBieHue 0T4ETOB M0 10 IIpoBepka oT4yeToB 1o
XUMHMYECKHUX peaKIui nabopartopHbM 3aHsTHsM (ayn. CPC) 712a00paTOPHBIM 3aHATUSIM
(Tema 5)

2 PactBops! (Temsl 6, 7) CocraBieHue 0T4ETOB M0 10 IIpoBepka oT4eToB 1o

naboparopHbM 3aHaTHsM (ayn. CPC) 71200paTOPHBIM 3aHATUSIM

3 OCHOBBI NEKTPOXUMHUU CocraBieHue 0T4eTOB M0 10 IIpoBepka oT4eTOB 1O
(Temnr 8-11) nabopatopHbM 3aHaTHsM (ayn. CPC) 71200paTOPHBIM 3aHATHSIM

4 1-8 (temsnr 1-12) IToaroroBka Kk TeCTUpOBaHUIO (BHEAY/. 20 TectupoBaHnue

5 1-7 (temsr 1-11) CPC) 40 ITpoBepkaPI'P

6 XUMHS 3JIEMEHTOB U UX CocraBneHue OTYETOB MO 56 [TpoBepka 0T4ETOB 1O
coequHeHuit (Temsl 13-20) nabopartopubM 3aHsTusM (aya. CPC) 712a00paTOPHBIM 3aHATUSIM

CamocrosTensHOoe n3ydeHue 14 CocraBiieHnE KOHCIIEKTa C
tem(BHeayn. CPC) MOCJeTyIONeH MPoBEpKOit
B XOZI€ 9K3aMeHa
7 OneMeHTHl OpraHMYecKOn CaMocTosATeNIbHOE U3yUeHHE 10 CocraBieHne KOHCIIEKTa ¢
xuMui (Tema 21) tem(BHeayn. CPC) HOCJIEAYIOLIEN IPOBEPKOU
B XOZI€ 9K3aMeHa
8 9, 10 (tems113-21) IToaroroBka Kk TECTUPOBAHHUIO (BHEAYI. 6 TectupoBanue
CPC)

9 XUMHS 3JIECMEHTOB U UX Hamucanue PI'P (Bueayn. CPC) 10 ITpoBepkaPI'P
coenuHenwuii (Tembl 13-20)

Bcero yacoB 186

PabGora Ha 1abopaTOPHBIX 3aAHATHAX

B nepuon ocBoeHust AMCHUIIIIMHBI CTYACHTHI MOCEIIAIOT J1a00paTOPHBIE 3aHTHS, Tie paboTatoT
B MaJblX TIpYyHNax, CaMOCTOSATENIbHO H3y4alOT JIOMOJHUTENbHBIA TEOPETUYECKUI Marepual K
nabopaTopHbIM 3aHATHAIM. TeopeTrnyeckas 4acTh padOThl BKIIIOYAET KOHCIEKTUPOBAHUE MPOBEICHHS
OMBITOB BO BpeMsl Ja0OpPaTOpHOTO 3aHATHS C O0O0fA3aTeNbHBIM MpPUBEICHUEM OOBSICHEHUI
HaOJI0JTaeMbIX SIBJICHHM, BEIBOJIOB, OPMYIT pEaKIIUi.

Kpurtepusmu onenku paboTbl Ha J1a0OpAaTOPHBIX  3aHATUSAX  SBISETCS:
TEOPETUYECKUMHU  TMOJIOKEHUSAMH 1O TEME, BBINIOJIHEHUE MPAKTUUYECKUX 3aJlaHui,
TEPMHUHOJIOTUH, HATUYKME YPAaBHEHUHN PeaKIIHii OTBITOB, BBIBOJIOB IO MPOJIETaHHON padoTe.

[Ipn BbIMONHEHUH TA0OPATOPHOTO MPAKTUKyMa HCHOJB3YIOTCS CIEIYIOIINE METOIUYecKue
pa3paboTKu:
3aiinieBa H.B. JIabopatopHslii mpakTukym o oOmieit xumun. — Tomck, 2006.

[TorynseBa W.A. JlaGopaTOpHbIi NTpPAaKTHKYM IO HEOPraHUYECKOW XUMUU (C dJIeMEHTaMu
aHaTMTHYeCcKo# xumun). — Heprourpu, 2016.

MaxkcuManbHbld 0ajl, KOTOPBIA CTYAEHT MOKET HaOpaTh Ha Ja0OpaTOPHOM 3aHATUH, — 2

6anna B 1 cemectpe u 4 Oania Bo 2 cemecTpe.

BJIaJICHHUEC
3HaHUC

CamocrosiTeibHAsA paﬁoTa CTYACHTOB BKJIFOYACT npopa60TI<y KOHCIICKTOB HeKHI/Iﬁ, 00s13aTeNbHON U
JIOTIOJTHUTEIIbHOM yqe6H0171 JIATCPATYpbl B COOTBCTCTBUU C IIJIAHOM 3aHATHSI. OCHOBHOM (1)0pMOI>'I

2 .

CamocrosiTenbHass paboTa CTyleHTa MOXKET OBITh BHEAyJUTOPHOH (BBIIONHAETCS CTYAEHTOM CaMOCTOSITENbHO 0e3 ydacTus
MPETIo/IaBaTeNIs — HalpUMep, MOJIrOTOBKa KOHCIIEKTOB, BBIIIOTHEHUE IMCBMEHHBIX Pa0OT | JIp.) M ayAUTOPHOH (BBIMOIHACTCS CTYACHTOM
B ayJMTOPHH CaAMOCTOSITEIILHO MO/l PYKOBOJCTBOM IIPETIOIaBaTe s — HalpuMep, labopaTopHas WM NpakTHYecKas paboTa).
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npoBepku CPC sBnsieTcss ycTHBINA (PPOHTANBHBIM OMPOC HA JTAOOPATOPHOM 3aHATHH U TOCIEAYIOIAs
IIPOBEpPKA 3HAHUH B XOJI€ TECTUPOBAHUS U HA IK3AMEHE.

Kputepusmu Juisi OLEeHKH Pe3y/bTaTOB BHEAYIUTOPHON CAaMOCTOATENbHOW pabOThl CTYAEHTA
SABJIAKOTCA:

- YPOBEHb OCBOEHHSI YUEOHOTO MaTeprana;

- YMCHHEC UCITOJIb30BATh TCOPCTHYCCKUEC 3HAHWSA IIPU BBIIIOJIHCHHUU IMPAKTUYCCKUX 3a/1a4,

- c(hOpMHPOBAHHOCTHOOIICYICOHBIX YMEHUI;

- 000CHOBaHHOCTb M YETKOCTh M3JI0KEHUS OTBETA.

PacuetHo-rpajguueckas padora B 1 cemectpeBkitoyaet2() 3a1aHuil U3 CIEIYIOMINUX TEM:
1) Crexuomerpudeckue 3akoHbl. OCHOBHBIC KJIACChI HEOPIraHUUECKUX COCTMHCHUH.
2) Crpoenue sapa atoma. SnepHble peakiuu. PaquoakTHBHOCTb.
3) Xwumuveckast CBS3b.
4) OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYCCKUX PEaKIIH.
5) PacTtBOpBI Kak (PU3HUYCCKHE CUCTEMBI.
6) PacTBOpBI AIEKTPOJIUTOB.
7) OKHMCIHUTENEHO-BOCCTAHOBUTEIILHBIC PEAKIIUH.
8) DNeKTPOXUMHUYECKUE CUCTEMBI U MPOIIECCHI.

PI'P Bo 2 cemectpe BKitouaet 13 3a1anuil U3 CIEIYIONIUX TEM:
1) KoMIuiekcHbIe COCTMHEHHUS.
2) Ilepuoamyeckas cucreMa 3jeMeHTOB. CBOMCTBA DIIEMEHTOB M UX COCMHEHHUH.

Tpebosanus k pabome. IpHU PEUICHUH PACUETHBIX 3a/ay B 00SA3aTEIBHOM IOPSIIKE PEKOMEHAYETCS
yKa3bIBaTh (OPMYIIbI, 10 KOTOPHIM IMPOBOAATCSA PACUETHI, a TAKXKE JENaTh CCbUIKY Ha HCIOJIb3yeMble
3aKOHBI. PelmeHne 3amay OCyImIeCTBISIETCS ¢ HCMOJb30BaHUEM ydyeOHoro mocoouwss Iamunka H.JL
3agayu m ynpaxkHenusi mo oomeid xumum. — M.: Unrerpana-Ilpecc, 2007 (u apyrue Bepcum
u3nanu).BeiOop BapraHTa OCYIIECTBISETCS B COOTBETCTBUU CO CIIMCKOM CTYACHTOB (TOPSAKOBBII
HOMeEp B )ypHaJie COOTBETCTBYET HOMEpY BapHaHTa).

Kpurepun onienku PI'P:
- IPaBUJIHHOCTH BBINOJHEHUS PACUETHOTO 3a/IaHus;
- HaJIM4YKe CChUIOK Ha 3aKOHBI U (OPMYIIbL;
- MOJIHOTA M KaueCTBO OTBETA Ha BOIIPOCHI TEOPETUUECKOIO XapaKTepa.

1 IIpaBHUJIBHO PCIICHHAA 3aa4a OLICHUBACTCA B 1 Gam.

Bapuanm Ne 3apay
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
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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

TecTupoBaHue sBIsSETCS IPOMEKYTOYHON IPOBEPOUHON pabOTOM O Kypcy, IPOBOAUTCS 2 pa3a B 1-M
u 3 pa3za — BO 2-M cemecTpe.

[Ipn noAroTOBKE K TECTUPOBAHUIO MCTIONB3YIOTCS CIIEIYIOIINE METOAUYECKUE Pa3padOTKU:
[TorynseBa M.A. KoHTposibHO-U3MEpUTEIbHBIE MaTepHUadbl MO TUCHUIUIMHE «XuMus». Pasznens
«O0mmas xumus», «XUMHsI 3J1eMEHTOBY», «OCHOBBI Oprannyeckoil xumun». — Hepronrpu, 2015.

bT3 o oOrreit XAMHUHA TaKxe pa3mMerieHa B Cl10
Moodlehttp://moodle.nfygu.ru/course/view.php?id=7931 B popmaTe TeCT-TpeHAKEPOB

Temamuueckas cmpykmypa BT3 (yvacmo « Od0was xumusny):
. Uctopus xumuu. Crexuomerpust (40 3aganuii)

. Ctpoenue atoma (40 3amanmuii)

. XuMu4eckas cBsi3b U cTpoeHHe BeulecTna (40 3amaHuil)

. OcHOBBI XUMHUECKOI TepMoanHamMuKku (20 3agaHuil)

. OcHOBBI XUMHUECKOI KuHeTHKH (40 3a1aHuil)

. PactBops1 (40 3amanuii)

. PactBopsI anekrposntoB (40 3amanuii)

. OcHOBBHI AnekTpoxumMun (40 3amanuii)

03N 01k LW~

Bunpl TeCTOBBIX 3aaHUN:

Bun 3amanus KonnuectBo T3 KosmuecTBo mpeamnoiaraeMbiXx OTBETOB
3a1aHus 3aKPBITON CTPYKTYPhI 165 1,2,3

3aaHus OTKPBITON CTPYKTYPHI 84 1,2

3agaHus Ha COOTBETCTBUE 26 1

3ajaHns Ha yIOPSAA0YMBAHUE 25 1

Temamuueckas cmpykmypa BT3 (vacmov « OcHogvl Heopeanuueckot Xumuu (Xumus 21eMeHmos)»)
1.Bomopoa. Bona (30 3amanuii)

2. I'anorensr (30 3amanuii)

3. Xanbkorensl (30 3amanuii)

4. Tloarpynmna azota (30 3ananuii)

5. lloarpynmna yriepona (40 3aganmuii)

6. [loarpymnmna 6opa (40 3ananuii)

7. Metaisl noarpymi autus u 6eprinnus (70 3amaHuii)

Buabl TecTOBBIX 3aaHMIl:

Bun 3ananus Komuuectso T3 KonnyecTBo npennoiaraeMblx OTBETOB
3aiaHus 3aKphITON CTPYKTYpPBI 212 1,2

3azaHusl OTKPBITON CTPYKTYpPBI 58 1,2

3agaHusT Ha COOTBETCTBHE 4 1

3asiaHus Ha YNOPSJOYNBAHUE 6 1
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http://moodle.nfygu.ru/course/view.php?id=7931

Temamuueckas cmpykmypa bT3 (uacme « Ochogvl opeanuyeckoti Xumuu)

1. O6uue nousTus. Xumus yriieBogopoaos (40 3amanuii)

2. CoenunHenus ¢ GyHKIIMOHATHHBIMU TPYIITAPOBKAMU (CIIUPTHI, alTbACTHIBI, KAPOOHOBBIE KUCIIOTHI,
amuHsbl) (40 3aganuin)

Bunpl TecTOBBIX 3aJaHUN:

Bun 3amanus Komnuectso T3 KousmnuecTBo npenronaraeMbix OTBETOB
3a/iaHus 3aKphITON CTPYKTYpPbI 40 1,2
3a/ilaHusl OTKPBITON CTPYKTYpPHI 40 1,2

OO0pa3ibl TECTOBBIX 3aJJAHUN:
1. 3ananue 3aKpBITOro TUIA
OTtHocuTenbHas MIIOTHOCTH ra3a A no rady B paBHa x. OTHocuTenbHAs MJIOTHOCTH Ta3a B mo razy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
Otser: 4
2. 3aiaHue OTKPBITOIO THIIA
### — equHUIIA M3MEPEHUS KOJIMYECTBA BEIECTBA.
OTBer: M0JIb
3. 3agaHue HA COOTBETCTBHE
CooTBeTcTBHE BETMYMH U €IMHUI] U3MEPEHMUSI:

1 | Macca A. | a.eMm.
2 | KonndecTBo BelecTBa B. |r

3 | Momsipaast macca C. | momb
4 | OTHOCHTENLHAS aTOMHAs Macca D. | r/moan

Ortset: 1B, 2C, 3D, 4A
4. 3ajanue HA YNIOPAIOYUBAHHE
[TocnenoBarenbHOCTh COEIMHEHUI IO MEpe YMEHbILIEHUS MOJIIPHOCTH CBSI3U:
A. HBr
B. HCI
C. HF
D. HI
Otsetr: DABC

Kputepun orieHKu TecTa
| npaBuJIbHBIN M TIOJHBIN OTBeT = 1 Oayut. [lpu ycnoBHMM MHOTOBapHAaTUBHOCTH OTBETA OLICHUBACTCS
KaK YHCJIO MPAaBHIBHBIX OTBETOB, TaK W HAJIMYWE JHUINHUX WIA HEMPABWIBHBIX (B 3TOM Clly4ae OT
OIIEHKH OTHUMAETCs YacTh OaJijia)

5. MeTtoauueckue yKazaHus JJis1 00y4arOUIUXCsl M0 OCBOEHHIO TUCHUTLIUHBI
MeTO,Z[I/I‘IeCKI/Ie YKazaHud Ui TOMOIIA 06y‘{aIOIJ_II/IMC$I B YCICHIHOM OCBOCHUU OJUCHUIIIMHBL B
COOTBCTCTBUMH C 3aINIAHUPOBAHHBIMH BUJAMHU yqe6H0ﬁ M CaMOCTOSITEIHLHOH paGOTLI O6y‘laIOH_II/IXC$I Pa3MCIICHBI
B CJ1O Moodle:http://moodle.nfygu.ru/course/view.php?id=7931
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PeliTHHrOBBIH perjiaMeHT Mo JUCUMILIHHE:

No Bup BeimostHsieMoii yueOHO# padoThI KomnuuectBo Konnuectso Ipumeuanue
(KOHTPOJTHPYHIIIHE MATEPHAJIBI) 6amtoB (Min) | 6amtoB (Max)
HUcnvimanus / Bpems, uac
@Dopmur CPC
1 | Pabora Ha 1abGopaTOpHBIX 4 JIp*1=4 6 4 JIP*2=8 3HaHUE TEOpUH;
3aHATHUIX COCTaBJICHHE KOHCIIEKTa
2 | IlpomexxyTouHoe 29 35+2=37 JIOTIOJTHUTENTbHBIE OBl
TECTUPOBAHHE TI0 (2 3a Tperuii Tecr)
paszaenaM AUCHUIIIHHEI JAIOTCS TIPU YCIIOBUU
Habopa > 60%
MPaBUIIBHBIX OTBETOB
3 | PIP 10 28 B IIMCBMEHHOM BHJIE,
WH/IMBUTyaTIbHbIE
3aJ]aHusl 10 BApHAHTaM
4 | CamocTosATenbHOE 172 - - MpOBEPKA B XO/I€
H3yYeHHE TEM TECTUPOBAHHUS, PEIICHHUS
PI'P, Ha sx3ameHe
Hroro 3a 186 45 70

6. @OH/ OLIEHOYHBIX CPEACTB /IJIsl MPOBeIeHUsI MPOMEKYTOYHON aTTecTAlHMN 00yYaIoLIUXCs 10

AUCUHMILINHE
6.1. IToka3zarenu, KpUTEPHUH U IIKaJIa OIICHUBAHUS

Komn! orieHHBaeMBbIX ITokazarenn YpoBHU Kputepun ornieHuBaHust OreHka
KOMIIETCHLIUN OLICHUBAHUS OCBOCHUS (meckpunTOpHI)
(mo n.1.2.PTI/T)
TOTOBHOCTb C | umems Beicokuii JlaH 1MonHBIA, pa3BepHYThIM OTBET OTJIMYHO
€CTECTBEHHOHAYUHBIX | npedcmasienue: o Ha MOCTaBJICHHBIN BOIIPOC,
MO3ULMHA OLEHUBATh | CTPOGHUM AaTOMOB U MOKa3aHa COBOKYITHOCTb
CTpOCHHE, MOJIEKYJ; O BHAAX OCO3HAHHBIX 3HaHUH o
XUMUYECKHUH U | XMMHYECKOH CBSI3H U JVCLUIUIMHE, JIOKa3aTeIbHO
MHHEPAIBHBINA COCTaB | criocobax ee PacKpBITBl OCHOBHBIE IOJNOKCHUS
3eMHOM KOpBI, | 00pa3oBaHUs; 0 BOIIPOCOB; B OTBETE
Mopdoornueckue XUMHUYECKHX MPOCJIEKUBACTCS YyeTKas
0COOEHHOCTH U | cucremax (pacTBopax, CTPYKTYpa, JIOTU4YecKast
TEHETUYECKUE TUIIbl | KaTaJUTHIECKHX, TMIOCJIEI0BATENIbHOCTD, OTPakaromias
MECTOPOKACHHUI JICTIEPCHBIX, CYIIIHOCTb pacKpbIBaEMBbIX
TBEPABIX IOJIE3HBIX | DIEKTPOXUMUYECKUX TIOHSATHIA, TEOPUH, ABJICHUI. 3HaHNE
HCKOIIaEMbIX IIpH | CHCTeMax), ux MO MpPEAMETY IEMOHCTpHpYeTCs Ha
pelleHn 3ajad 110 | CBOMCTBAX; (oHE MOHMMaHUS €ro B CHCTEME
pPAalMOHATBHOMY U | 3Hamb: XUMHUYECKYIO JTAaHHOH HayKH U
KOMILIEKCHOMY TEPMHHOIOT IO u MEKAUCIUIUTUHAPHBIX CBsI3CH.
OCBOCHHIO TIOJTb30BATHCS €ro OTBET W3JIOKEH JHUTEPaTyPHBIM
T€OPECYPCHOTO pu OTIMCaHUH S3BIKOM c HCTIONIb30BAHUEM
TIOTEHIHANa HEJp | XMMUYECKHX COBPEMEHHOH  JIMHTBUCTHYECKOM
(OITK-4) SIBIICHUIA; OCHOBHBIC TepMuHONOTHA.  Moryt  OBITB
CTEXHOMETPHIECKUE JIOIYIIEHbI HE/I0UYETHI B
3aKOHBI, OIpeICIIEHNN MIOHSTHH,
($yHIaMeHTaIbHBIC WCIIPaBJICHHbIC CTYZIEHTOM
KOHCTAHTBI, €ANHHIIBI CaMOCTOSITENPHO B TIpoIiecce
nx W3MEpeHNS; orBeta.B mpakTHyeckoMm 3amaHMN
0COOEHHOCTH MOXKET OBITH JIOITyTIIeHa 1
TIPOTEKAHMUS u (hakTHIecKas ommoKa.
BO3MOXXHOCTHU BbazoBbrit JaH MonHBIA, pa3BepHYTHIA OTBET XOpOLLIO
YOpaBICHUS  XOAOM Ha TTOCTABIICHHBII BOIIPOC,
XHMHIYECKOTO MOKa3aHO  yMEHHWE  BBIACIHTH
TpoIiecca;  CTPOEHHE CYIIIECTBEHHBIC W HECYIIECTBEHHBIE
BEIIECTB B NPU3HAKH, TIPUYHNHHO-
KOH/ICHCHPOBAHHOM ClleICTBEHHbIE CBs3M. OTBET 4eTKO
COCTOSIHUY, CTPYKTYPHPOBaH, JIOTHYEH,
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3aBUCUMOCTb CBOMCTB
BEIIECTB OT  THUIIA
KpUCTAILTUYECKON
peIIeTKy;

yMemb. 3alUCHIBAThH
JJEKTPOHHYIO
bopmyy aToma
JI000r0  JJIEMEHTA,
BaJICHTHOCTH u
CTETICHU OKHCJICHUS,
OXapaKTepu30BaTh U
MpeICKa3bIBaTh
CBOICTBa dJIEMEHTa U
€ro COCTMHECHUIA,
1aBaTh 001IyI0
XapaKTEePUCTHKY  S-,
p-, d-anemeHTOB,
3aKOHOMEPHOCTHU
HU3MEHEHHUS
KHCJIOTHO-OCHOBHBIX
u OKHCITUTEIBHO-
BOCCTaHOBUTEIIHHBIX
CBOICTB B IIEpUOZE U
rpymIe; OIpeAeiiTh
TEPMOAVNHAMUYECKYIO
YCTOHYMBOCTh
BEIIIECTB,
HaTPaBJICHHOCTb
MpPOIIECCOB, B TOM
yuciae (a3oBbIX, B
Pas3INYHBIX
YCIIOBHSX;
0XapaKTepU30BHIBATH
YCIIOBUSI
PaBHOBECHOTO
COCTOSIHUSI CHUCTEMBI
u ero CIIBUTA;
MIPUBECTH MEXaHHU3M

JIEKTPOXUMUYECKOMN
u XUMHYECKOU
KOppO3HuH u
MIPEUIOKUTh
HaunOonee

3¢ peKTUBHBIC
CITOCOOBI 3aILNTHI
IUTAHUPOBATH
XUMHUYIECKHE
SKCTIEPUMEHTHI  UIA
MPOBEPKA  HAYYHBIX
TUIoTe3;  0000IaTh
MTOTy4eHHBIE
Pe3yIIbTATHL;
e1a0emsn.
METOAMKAMH pacdeTa
o OCHOBHBIM
CTEXHOMETPUIECCKIM
3aKOHAaM: KOJIMYCCTBA
BEIIIECTRA, MAacchl,
o0bema rasa,
MOJISIPHOU Macchbl,
MOJISIPHOU Macchbl
JKBHBAJICHTA,

QJIEMCHTHOI'O COCTaBa

W3JIOKEH JINTEPATYPHBIM SI3BIKOM C
UCIIOIb30BaHNEM COBpEMEHHOH
THCTOJIOTUYECKOH  TEPMUHOJIOTHH.
Moryr  ObITh  JomymieHsl  2-3
HETOYHOCTH WIJIM HE3HaYUTENbHBIE
OIINOKH, UCTIpaBIICHHBIE
CTYZIEHTOM c TTOMOIBIO
npernofaBartenss.B  mpakrtuueckom
3aJlaHi¥ MOT'YT OBITh JOMYIIEHbI 2-
3 (akTHyecKre OIMMOKH.

Munn-
MaJIbHBIH

JlaH HeJoCTATOYHO TIOJNHBIH W
HEJIOCTaTOYHO Pa3BEPHYTHIA OTBET.
Jloruka ® TOCIEIOBATEIBHOCTH
W3JIOKCHUS MMCIOT ~ HapYIICHUS.
Jonymensl omMOKN B PaCKPBITHH
TIOHSATHH, yrnotpedIeHn!
TepMHHOB. CTyIEHT He crocoOeH
CaMOCTOSITEIHHO BBIJICJIUTh
CYIIICCTBEHHBIC M HECYIICCTBEHHBIC
MPU3HAKH u NPUYUHHO-
CIEe/ICTBEHHbIE CBsi3U. B  oTBeTe
OTCYTCTBYIOT ~ BBIBOJIBL.  YMEHHE
PacKphITh 3HAYCHHE O00OOIIECHHBIX
3HAaHWK He ToKazaHo. PeueBoe
ohopmileHne TpedyeT TONpPaBoK,
Koppekiuu. B MPAKTUICCKOM
3aJlaHiU MOTYT OBITH JIOMYIIECHBI 3
(hakTHYECKHE OIINOKH.

yIIOBJIETBO-
PUTENBHO

He ocBoeHbI

OtBer Mpe/ICTaBISIET coboii
pa3po3HEHHbIE 3HaAHUSA c
CYIIECTBEHHBIMU  OHIMOKaMu  TI0
BOIPOCY. IIpucyrcrByror
(parMeHTapHOCTb, HEITOTMYHOCTb
n3noxkeHus. CTy#eHT He OcO3HaeT
CBsI3p OOCY)KZaeMOro BOIIpoca IO

Oounery C JOpyruMH OOBEKTaMH
JMCLIUTIIMHBL. OTCyTCTBYIOT
BBIBOJIBL, KOHKpeTH3alus u

JI0KA3aTeIbHOCTh M3JIOKEHHUI. Peub

HErpaMOTHasi, TEPMUHONOTUS HE
UcIonb3yeTcs. JlOMOoMHUTENbHBIE U
YTOUHSIOIINE BOIIPOCHI
npernojaBaTens HE NPUBOIAT K
KOppEKINN OTBETa

crynenra.lIpakTudeckoe 3aJjaHueHe
BBIIIOJIHEHO.

unuOTBET Ha BOMPOC TOJIHOCTHIO
OTCYTCTBYET

unuOTKa3 OT OTBETA

HEYIOBIIETBO-
PUTEIBHO
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CJIO’)KHOTO  BEIIIECTBA,;
pacuera 110
XUMHUYECKHM
YpaBHEHUSIM;
TEIUTOBBIX (P HEKTOB
U CKOpOCTEN peaKuif;
KOJTMIECTBEHHBIX
XapaKTEepUCTHK
pacTBOpoB
JJIEKTPOIIUTOB u
HEJIEKTPOJIUTOB:
BUJIOB KOHLICHTPAIHH,
pH, TeMIIEpaTypsl
KUTICHUS u
3aMep3aHus;
KOJIMYECTBEHHBIX
XapaKTEepUCTHK
OKHUCJIUTEIIBHO-
BOCCTaHOBHTEIbHBIX
CHCTEM,
raJbBaHMYECKHX
JJIEMEHTOB, B
nporieccax
ANIEKTPONH3a;
MpakKTUICCKUMHU
HaBbIKAMH PabOTHI C
XUMHWYCCKUM
o0opynoBaHueM u
peakTuBamu B
COOTBETCTBUH c
UHCTPYKLUEN WIN
METONKOMN
HPOBEJCHUS
JKCIEpPUMEHTa c
COOJTIOIEHUEM
TpeOOBaHMH TEXHUKH
6e3onacHoCTH

6.2. TunoBble KOHTPOJIbHBIE 3aaHUsI (BOIIPOCHI) ISl MPOMEKYTOUHON aTTecTaluu
DK3aMeH M0 XUMHHU MPOBOIUTCS B (popme cobeceqoBaHMS MO 3K3aMEHAI[MOHHBIM OWIIETaM.

DK3aMEHAIMOHHBIM OMJIEeT BKIIOYAET JBa TEOPETHMUECKUX BOIMpOCA U MPAKTUYECKOe 3aJaHue B 1-M
CeMecTpe U TPU TEOPETHUUECKUX BOIIPOCa BO 2-M CEMECTpE.

Bonpocsl k 3x3ameny (1 cemectp):

1.
2.

o

ANXUMUS KaK JOHAYYHBIN [IEPUOJ PA3BUTHUS XUMHUH. ATpoxumus. OIOruCTOHHAS XUMHUSL.
OCHOBHBIE TIOJIO)KEHUSI ATOMHO-MOJIEKYJIIPDHOTO YUYEHHUS: MOHATHS: <OJIEMEHT», «aTOMM,
«MOJIEKYJa», «aTOMHasi €JUHULA MacChl», «OTHOCUTENIbHAs aTOMHas Macca »JJIEMEHTa»,
«OTHOCHUTENbHAs MOJIEKYJISIpHAsl Macca BelllecTBa». BelecTBa npocThie U CIOKHBIE.

3aKOHBI COXpaHEHUsI MacChl BEIIECTBA, KPATHBIX OTHOIIEHUM, TMOCTOSHCTBA COCTaBa. 3aKOH
ABoraipo, 4yuciao ABOrajpo, cieacTBue U3 3akoHa ABoragpo. [IoHATHS «MOJBY», «MOJApHAs
Maccay, «MOJISIPHBII 00beM».

IlonsTHe SKBHUBaJIeHT. 3aKOH SKBHBAJCHTOB. BalleHTHOCTh. DOKBUBAJIeHTHas  Macca.
DKBUBaJICHTHBIN 00beM. CrIocOOBI OmpeieNieHus] SKBUBAJIEHTHOW MACCHI CIIOKHBIX COSUMHEHUH.
[IepBrie Monenu crpoeHust aroma Monens Y. Tomcona. IIpotuBopeunss monenu. «Ilnanerapnas
mozens» . Pesepdopma. IlpotuBopeumss momenu cTpoeHuss aroma 3. Pesepdopaa
JKcnepuMeHTaIbHbIM JaHHbIM. [loctynarel H. bopa. Henocratku monenu atoma o H. bopy.
CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH atoma. M30Tomnsl.

DHepreTUYecKoe COCTOSIHUE AJIEKTpoHa B atToMe. KBaHTOBBIE unca.
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10.

11.
12.

13.
14.
15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.
26.
217.
28.

29.
30.

31.

32.

33.
34.

35.

[IpaBuna 3amoJHEHUs AJIEKTPOHHBIX €JI0€B B arome (mpuHuun llaynu, npuHIMn HauMeHbIIEH
SHEPruy, NpaBuiIo XyHzaa, npasuia KiieukoBckoro).

Ilepnoauueckuil 3akoH, nepuoauyeckas cucreMa uieMeHToB J[.M. MenzaeneeBa u aekTpoHHas
cTpykrypa artoma. CoBpemeHHas (GOpPMYIHMPOBKAa MEpPUOAMYECKOro 3akoHa. Ilepmonmueckas
3aBUCUMOCTb  CBOMCTB  2JIEMEHTOB  (SHEprusi HMOHM3ALMM, CPOACTBA K  DJIEKTPOHY,
AJIEKTPOOTPHULATEILHOCTH U Pa3MEPOB aTOMOB) OT 3aIlOJHEHUSI 3JIEKTPOHHBIX CIIOEB.
CoBpemeHHbIE TPEICTaBICHUS O XUMHUUYecKol cBsizu. KoBaneHtHas cBs3p. JlimHa U 3Heprus
cBs3u. [IoHsATHE BaJIGHTHOTO yria.

[TonsipHOCTB, NONAPU3YEMOCTH, HACHIILIAEMOCTb, HAIPABJIEHHOCTh KOBAJEHTHOH CBSI3U.

OCHOBHBIC TIOJIOKEHUSI METOAA BAJICHTHBIX CBA3ei. [ HMOpHaM3amust aTOMHBIX DJIEKTPOHHBIX
opOuTasnel mpu oOpa3oBaHUK KOBAJICHTHOW XUMHUYECKOM CBSI3U.

Meton monekynsipablx opouraneil. Crpoenne monekyn Hy u O, mo MMO.
JloHOpHO-aKIenTopHasi, HIOHHAsI U METalInYecKasi CBSI3b.

MexmonekyaspHble B3aUMOJEHCTBUS  (BaH-J€p-BaalbCOBbl  B3aUMOJCHCTBUS, BOJOPOAHbBIE
CBSI3H).

[lepBpIii 3aKOH TEPMOJMHAMUKMA TPUMEHHUTEIBHO K XUMHUYECKMM cucreMaM. [loHsaTHs
(QHTAIIBIINA», «CTAHJAPTHAs HHTAIBNUSA OOpa3oBaHMs». TepMOXUMHUYECKHE YypaBHEHHUS. 3aKOH
I''1. I'ecca. CnenctBue u3 3akoHa ['ecca.

Bropoii 3akoH TepMOJAMHAMUKH TNPUMEHUTEILHO K XuUMHUYeckuM cuctemam. [lonstue
«GHTPOMUAY», «CTaHJApTHas SHTponus». CreacTaue u3 3akoHa ['ecca.

Bo3MOXHOCTh MpOTEKaHUs] XUMHYECKON peakliud. DHTAIBIMUNWHBIA U SHTPONUIHBINA (aKTOPHI.
Ouneprus ['n06ca. BnusiHue TemnepaTypbl Ha MPOTEKaHNE XUMUYECKUX PEAKITHI.

@DakTophl, BIUAIOLIME HA CKOPOCTh XUMHUYECKOW PEeaKIMU: KOHIEHTpAIUs (3aKOH JIEHCTBYIOLIUX
Macc), TeMieparypa (TemrnepaTypHbIi KOdQQHUIIMEHT peakuu), SHEPTUS aKTUBALUH.

Karanmn3. Mexanusmsbl katannsa. Buael karannsa. [I[puMeHeHHe Katann3aTOpOB B XMMHYECKHX,
OMOJIOTMYECKUX, TEXHUUECKUX CHCTEMaX.

Xumuyeckoe paBHoBecue. KoHcTraHTa XuMmuyeckoro paBHoOBecusa. [IpaBuna cmenieHus
xuMudeckoro paBHoBecus (npuniui JlelllaTense).

PactBopsl. Bujbl pacTBopoB (kimaccudukalus Mo pa3indHbIM npu3HakaM). CriocoObl BEIPaKCHHS
KOHIIEHTPALIUHA PACTBOPOB.

[Iponeccel pactBopenus. IIOHATHS «COMBBATHIY, «TUAPATHI», KKPUCTATUIOTUAPATHI.
PactBopuMOCTh BEHIECTB B pa3/IMYHBIX AarperarHbIX COCTOSIHUAX. DaKTOpbl, BIMSIOIIME HA
PacTBOPUMOCTH BEUIECTB. 3AKOH paclpeaesieHns. DKCTPaKLUs.

3akoH ['enpu u 3akoH Payns mis uueanbHbIX pacTBOPOB. DOymuockonusa. Kpuockomnms.

OcmMmoc. Ypasaenue Baut-I'odda 11 onpeaeneHnss 0CMOTHYECKOTO JIaBJICHUS.

PactBopel 3mekTposutoB. Teopus snektposurudeckoit auccouuanuu C. Appenuyca u JI.H.
Meunneneesa.

[TokazaTenu MpoLECCOB 3MEKTPOJUTUUYECKON JUCCOLMALMU: CTENEHb JUCCOLMALUN, KOHCTaHTa
JUCCOIMAMH, KaXKYILAsACs CTENEeHb JUCCOLUALNH, aKTUBHOCTb JIEKTPOJIUTA.

PaBHOBecue B pacTBOpax MajaopacTBOPUMBIX AIEKTPOIUTOB. [[pousBeneHne pacTBOPUMOCTH.
DNeKTpOoJIUTHYECKas Iuccoluanus BoAbl. Bomopomusiii mokasarensb. CrnocoObl ompeneneHus
BOJIOPOJHOTO MOKa3aTeJsl.

I'unponuz coneit. Ilokazatenu mpoueccoB Tuaponu3a (CTENEHb TUAPOJIM3a M KOHCTaHTa
ruzposuza). GakTopsl, BIUSIONIME HA 3TU MPOIIECCHI.

[TonsiTe 06 OKMCIUTEIHLHO-BOCCTAHOBUTENBHBIX Mporeccax. CTeneHb OkucieHus. Bakneimue
OKHCITUTENN U BOCCTAHOBUTEIH, 3HAYCHHUE B IIPOMBIIIIIEHHOCTH U OBITY.

Mertoa 35eKTpoHHOr0 6ananca. MeTo 1 HOHHO-MOJIEKYIISPHBIX MOJTypEeaKIUi.

XUMHUYECKHE UCTOYHUKHN NIEKTPUUECKOU dHEPTrUu. DIeKTpoaHble noTeHuuansl. DJIC. YpaBHeHue
HepHucra i onpeneneHus 2I1eKTpOAHBIX TOTEHIINANIOB.

CrangapTHbI BOJOPOAHBINA 311eKTpoA. CTaHIapTHBIN 3JEKTPOJHBINA MOTeHINaN. Psaa HanpspkeHni
METaJJIOB.
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36.

37.

38.
39.

OnexTpoau3 U ero 3akoHbl. llocienoBaTeNbHOCTH AIIEKTPOJAHBIX IpoueccoB. IIpumenenue
JJIEKTPOJIN3A.

Kopposus u 3amura Meramuios. Buasl koppo3un. @akTopsl, BIMSIOLIME HA CKOPOCTh KOPPO3UH.
CrniocoOblI 3alUThl METAIOB OT KOPPO3HH.

JlucriepcHO€e COCTOSIHUE BelllecTBa. BUAbI TUCIEPCHBIX CUCTEM.

Komnounueie pactBopsl. CTpoeHHME KOJUIOMIHBIX YacTHIl (BUABI KOJUIOMAOB). OnTudeckue M
3IEKTPOXUMHYECKHE CBOMCTBA KOJUIOUIOB. Y CTOMYMBOCTD KOJJIOMIAHBIX CUCTEM U KOATYJISIIUA.

Bomnpocs! k 3k3amMeny (2 cemecTp)

NogogkrwbdpE

© o

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

17.
18.
19.
20.
21.

Bonopon, ero ¢pusndeckue u XAMUYIECKHE CBOMCTBA.

Bona kak coequnenue. CBOMCTBa BOJIbI KAaK PACTBOPHUTEIIS.

OO61ast XxapakTepuCcTHKa rajoreHoB. GU3NUecKne 1 XUMUYECKUE CBOMCTBA rajlOT€HOB.
CBOIICTBa TAIOTEHCOIEPKAIIUX KACTIOT U UX COJICH.

OO6mast XxapakTepuCTHKA XaIbKOTeHOB. DU3NUYECKUe U XUMUYECKHNE CBOMCTBA XaJIbKOTCHOB.
CBoiicTBa XaJbKOT€HCOAEPKAIUX KUCIOT U UX COJIEH.

OO0mast xapakTepUCTHUKA DSJEMEHTOB TPYNIbl a30oTa. DU3MYECKHE W XUMHUYECKHE CBOWCTBA
AJIEMEHTOB.

CBoiiCTBa KUCIIOT 2JIEMEHTOB TPYIIIBI a30Ta U UX COJICH.

OO6mrast xapakTepUCTHKA TPYIIIBI yriepoa. Ou3ndecKkue U XUMUYECKUE CBOWCTBA 3JIEMEHTOB.
Kucnopoacoaepxaiiue coequHeHHs 3JIEMEHTOB MOATPYIIbI YIiIepoa.

OO6mrast xapakTepuCTUKA TPYIIBI 0opa. PU3NUECKHe U XUMUUYECKHE CBOMCTBA DJIEMEHTOB.
AJOMUHHI U €ro CBOMCTBA.

[IlemouHbIe METAIUTBI TIOATPYIIIBI JIATHS.

MeTtamibl TOATPYITIBI OEPUILTHSL.

OO0as xapakTepucTHKa MeTaioB 0-0oka.

Oprannueckue BemecTBa. Teopus crtpoenuss A.M. byrnepoma. Ilonsarne 00 wu3omepax u
BAJICHTHOCTH B OPraHWYECKUX BEUIECTBax. Peakunuy, xapakTepHble 111 OPraHUYECKUX BEILIECTB.
ANUIMKINYECKUE YIIIEeBOJOPO/IbI (TKaHbl, AIKEHbI, aJIKUHbI, apEHBI).

CnupTsl, alIbIErUAbI U KETOHBI.

KapOoHOBBIE KUCIIOTHI M CIIOKHBIC d(DUPHI.

A3zoTcoaeprkalye Mpou3BOAHbIE YIIIEBOJOPOAOB: HUTPOCOEAUHEHHUSI, AMUHBI.

[Tonmumepsl. CriocoObl MoJTy4eHUs], XapaKTEePUCTUKH, CBOMCTBA, IPUMEHEHUE.

Tumnosoe MNPAKTHYIECKOE 3aJaHHue

CoNo~WNE

OrnpenenuTh MOJSIPHYIO MacCy BEIEeCTBA.

CdopMynupoBaTh 3aKOH WM MOJIOKECHHE.

VKa3aTh TUII CBI3H B COCIMHEHUIX.

Hamcartp snexkrpoHorpaduyeckyto Gopmyiy sjeMeHTa.

CocraButh cxemy BeuiectBa o MMO.

CocTaBuUTh KHHETHYECKOE YPaBHEHUE I PEAKIUH.

CocTaBuTh 2JEKTPOHHBIN OalaHC U 3IEKTPOHHBIE osrypeakiuu s OBP.
CocTaBuTh CTPYKTYpHYIO (hOPMYITY BEIIECTBA.

OnpenenuTb HOPMAIBHOCTh PAcTBOPA.

Kputepun onenku:

. KosnuecTBo
XapakTepucTHKa 0TBeTa HA TeOpeTHYECKUI BONPOC / BHIMOJIHEHUS
Komnerenuun Ha0paHHBIX
NMPAKTHYECKOIo 3aaHUs
bas10B
JaH TDonHBIA, pPa3BEpHYTHIH OTBET HA IMOCTABJIECHHBIM BOMNpOC, IOKAa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHMWI 10 AWCIUIUIMHE, JOKAa3aTelIbHO PACKPBITHI
OITK-4 OCHOBHBIE TIOJIOXKEHHUSI BOINPOCOB; B OTBETE IIPOCIECKHMBACTCSA HUETKast CTPYKTYpa, 24-30 G
JIOTWYECKast TOCIIE0BATENbHOCTD, OTPAXKAIONIASl CYIIHOCTDh PACKPBIBAEMBbIX ITOHATHH, '
Teopuii, sIBICHUH. 3HAHWE TI0 TPEAMETY IEeMOHCTpUpPYeETCs Ha (hOHE TOHUMAHUS €ro B
CHCTEME JaHHOH HAayKH ¥ MEXIUCUUIUIMHAPHBIX cBsized. OTBeT W3I0XKEH
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JIUTEPATYpHBIM SI3BIKOM C HCIOJNB30BAHUEM COBPEMEHHOW JIMHIBHCTUYECKOM
TEpPMHUHOJIOTHH. MoryT OBITh JONYIIEHBI HENOUYETHl B ONPEACICHHH IIOHATHMH,
HCTIPaBJIEHHBIE CTYAEHTOM CAMOCTOSITEIBHO B IIPOLIECCE OTBETA.

B npakTrdyeckoM 3agaHuM MOXKET OBITH pomymieHa | gakTudeckas ommoka.

JlaH ToNHBIN, pa3BepHYTHIM OTBET Ha IOCTABJIEHHBIM BOIPOC, MOKA3aHO yMEHHE
BBIIEIIUTH CYIECTBEHHBIE U HECYLIECTBEHHbIC NPU3HAKY, NPUUYUHHO-CIEACTBEHHbIE
cBsa3u. OTBET YETKO CTPYKTYpUPOBAH, JOTMYEH, U3TI0XKEH JUTEPAaTypHBIM SI3BIKOM C
WCIIOJIb30BAaHHEM COBPEMEHHOH T'MCTOJIOTHYECKOH TepMHHOIOrMH. Moryt OBITh
JOMyIIEHbl 2-3 HETOYHOCTH WM HE3HAYWTEeNIbHbIE OMIMOKM, WCIPaBJICHHbIE
CTYAEHTOM C IOMOIIBIO IIpenogaBaTes.

B npakTryeckoM 3aaHuy MOTYT OBITh JONYIIEHHI 2-3 aKkTHYecKre OIHOKH.

16-23 6.

JlaH HemoCTaTOYHO IIONHBIA W HEAOCTATOYHO pa3BEepHYTHIH oOTBeT. Jlormka wu
TIOCIIE/IOBATENIFHOCT  M3JIOKEHUS! WMEIOT HapymieHus. JlonmymieHbl omuOka B
pPacKpbeITHM  TOHSTHH, ymorpeOneHun TepmuHOB. CTyIeHT He CHOCOOeH
CaMOCTOSITEJIbHO  BBIZIGIUTH CYIIECTBEHHBIE U HECYIIECTBEHHbIE TPH3HAKU U
NPUYUHHO-CIIE/ICTBEHHBIE CBSI3U. B OTBETE OTCYTCTBYIOT BBIBO/BL. Y MEHUE PACKPHITh
3HaueHHe OOOOIIECHHBIX 3HAHMII He moka3aHo. PeueBoe odopmieHue Tpedyer
TIONPaBOK, KOPPEKIIUH.

B npakTrdeckoM 3aaHiK MOTYT OBITh TOMYIIEHBI 3 (h)aKTHYECKHX OIIHOOK.

6-15 6.

OrtBeT npezcraBisier co00H pa3po3HEHHbBIE 3HAHUSI C CYIIECTBEHHBIMH OLIMOKaMH MO
Borpocy. [IpucyTcTByroT hparMeHTapHOCTh, HEIOTHYHOCTh M3JI0KeHus. CTyIeHT He
OCO3HAaeT CBs3b OOCYXJIAaeMOro BoOIpoca MO Owiery ¢ JIpyruMH OObEeKTaMH
JUCHUIUIMHBL.  OTCYTCTBYIOT — BBIBOIBI, KOHKpETH3alMs M JIOKa3aTelbHOCTh
U3JIOKeHUs. Peub HerpaMOTHas, TEPMUHONIOTHS HE MCIIONB3yeTcsl. JlononHuTeNnbHbIE

CTyJICHTA.

U YTOUYHSAIOIINE BOIIPOCHI

[IpakTH4eckoe 3a1aHUE HE BBHITIOIHEHO.
unuOTBET Ha BOIPOC TTOJIHOCTHIO OTCYTCTBYET
unuOTKa3 OT OTBETA

0-5 6.
npernojaBareyiss He MNPUBOJAT K KOPPEKIMH OTBETa

6.3. MeToanueckrne MaTepHalibl, ONPEACIISIONINE MPOIEAYPHI OLICHUBAHUS

XapakTepucTHKH MPoleaypbl

Bun npouenypsl 9K3aMeH
Iens mporexyps BBEISIBUTH CTENEHb chopMupoBanHOoCcTH KoMrrereHItnu OITK-4
JlokanbHbIe aKTBI By3a, | [lomokeHne o TpoOBENEHWHM TEKYIIero KOHTPOJS YyCIEBAEMOCTH U
periIamMeHTHpPYIOIe MMPOMEXYTOYHON  aTTectanuu  oOydarommuxcs CB®Y, Bepcus 2.0,
MIPOBEICHNE TPOIIeTyPHI yrBepxkaeHo pektopom CBDY 15.03.2016 .
ITonoxenue o bammbHO-peliTHHTOBOM cucTeMe B CBDY, Bepcus 4.0,
yrBepxaeHo 21.02.2018 r.
CyOBeKThI, Ha KOTOPBIX | CTyZIEHTHI | Kypca crennamiTera
HaIpaBIieHa MMPoIeaypa
ITepuon npoBeneHus | JIeTHss sK3aMeHaIlMOHHas CecCus
MIPOIEYPHI

TpeboBaHHS K TIOMEMIEHUSM U
MaTepruaIbHO-TEXHHYECKUM
CpencTBaM

TpeboBanus K OaHKy | -

OLIEHOYHBIX CPE/ICTB

Onmucanue MpOBeAeHN | DK3aMeH MPUHUMAETCS B yCTHOHW (hopMme mo Omiieram. DK3aMeHAIMOHHBIN

MIPOIETYPHI Owrer Mo JUCIUIUIMHE BKIIOYACT JIBA TEOPETUUYECKHX BOMpOcCa H
MIPAKTUYECKOE 3aJ]aHuE B 1-M ceMecTpe U TPU TEOPETHIECKUX BOMPOCa BO 2-
M ceMecTpe. Bpemst Ha moaroToBKy — 1 aCTpOHOMHUYECKHIT Yac.

Ikansr oueHuBanus | lllkana oneHuBaHuA pe3yabTaToB NpuBeneHa B 1. 6.1 u 6.2. PII/I.

pe3yIbTaTOB

Pesynbrate! mpouenypsl

B pesynprare cmaum Bcex 3amanuit it CPC crymeHTy HeoOXoammo
HaOpaTh 45 6aiuIoB, 4TOOBI OBITH JOMYIIEHHBIM K 3K3aMEHY.

19



http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepeyeHb OCHOBHOI1 1 IONIOJTHUTEJIBLHOM Y4eOHOH JTUTEPATyPhbl, HEOOX0AUMOI1 IJIs1 OCBOCHUS

JUCHUIIJINHBI
No
DIIEKTPOHHbBIE
ABTOp, Ha3BaHHE, MECTO M3/IaHM, bubmorexaT W3JaHUSL: TOYKa
. Hanuuue Konuuect
W3aTeNLCTBO, TOJ] U3JaHUS yueOHOMH rpudha, BUI U (¢p) CBOY, JIOCTyTIa K 5o
JIUTEPATYpHl, BU] M XapaKTEePUCTHKA MHBIX ’ KOJI-BO pecypcy
MH(OPMAaLMOHHBIX PECYPCOB rpuga 9K3EMILISIPOB (HanmMeHOBaHME CTYAICHTOB
9BC, Ob CBDY)
OCHOBHasl JIUTEpaTypa”
1 AxumoB JL.U., [IlaBaoB A.M.Xumusa: | Pexomenmora
yueObHoe mocobue. — CII6: Caskr- HO
[erepOyprekuit rocynapcTBeHHblil | PegakunonHo-
ApPXUTEKTYPHO-CTPOUTENbHBIIN W3J1aTeNbCKUM - 3BC IPRbooks 22
YHUBEPCUTET, 9BC ACB, 2011 COBETOM
[DnexkrponHoe uznanue]. — CIIorACY
http://www.iprbookshop.ru/19054.html
2 I'muaka HJL OOmas xummsa. — M.: Homymeno
Hurerpan-Ilpecc, Kuopyc, 2009 (u Gonee MBuCCO 25 - 22
MO3IHUE M3anust). 752 c. CCCP
3 I'nmuaka H.JL. OOmiast xumwus / mom pef. Honymeno
B.A. ITonkoBa, A.B. babkosa. — M., 2010. MBuCCO 20 - 22
886 c. CCCP
4 CemenoB M.H. Xumwus: yueOnuk s | PekomenmoBa
By30B / U.H. Cemenos, N.JI. Ilepdunona. HO MO PO
— CIlo6.: XUMU3 AT, - OBC IPRbooks 22
2016.[2nexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/49800.html
JononHurensHas JuTeparypa
1 Anppeea H.A. Xwumus nementa wu | Pexomenmosa
BSOKYILMX BELIECTB: ydeOHOe mocodue / HO
H.A. Asnngpeesa. — CIIO. Cankr- | PegakunonHo-
[erepOyprekuit TOCYJApCTBEHHBIN | W34ATENIbCKUM ) 3BC IPRbooks 22
APXHUTEKTYPHO-CTPOUTEIbHBIIM COBETOM
YHUBEPCHUTET, 3BC ACB, CII6oIACY
2011[OnextponHHEI pecypce]. —
http://www.iprbookshop.ru/19053.html
2 Aptemenko A.M. Opranndeckast xumust. — | PekomeHmoBa 23 ) 29
M.: Bercmr. mkoia, 2000. Ho MO P®
3 bapcykoBa JI.I'., BoctpukoBa TI.1O.,
I'mazxoB C.C.Ou3uK0-XUMHUSI u
TEXHOJIOTHSI  TIOJIMMEPOB,  MOJUMEPHBIX ) SEC IPRbooks 29
KOMIIO3HUTOB: yaebHoe
mocobue[DIeKTpoHHOe u3janue].
http://www.iprbookshop.ru/30852.html
4 bpysxko M.I. Xumuss U TEXHOJIOTHS
nonuMmepoB: ydebHoe mocodbue / M.T.
Bpysko, JI.C. I'puropreBa, A.M. Opiosa.
-M. MOCKOBCKUII TOCYIapCTBEHHBIN
CTpouTeNnbHBI yHUBepcuter, Al Il Op ) 9BC IPRbooks 22
Memna, O6C ACB, 2016[3neKkTpoHHEII
pecypce]. —
http://www.iprbookshop.ru/40956.html
5 I'muaka H.JL 3amaum u ymnpakHEHHS I10 Homymmeno
obme#t xumun. — M.: Hurerpan-Tlpecc, MBuCCO 57 - 22
2009, 2007 (u Goee MO3THAE U3TAHNUS). CCCP

¥ Jlnst ynoGCTBa IPOBEICHHS XKErOIHOI0 OOHOBICHHS EPEUHs OCHOBHOM M TOMOTHUTEIBHOMN yIeOHOM IUTepaTyphl
PEKOMEHAYeTCs pa3MeIlaTh pas3/iesl 7 Ha OT/IebHOM JIMCTE, C 00s3aTeNbHOM OTMETKOM B YueOHoi GnbnnoTeke.
* PexoMeH/IyeTCsl yKa3bIBaTh He Gonee 3-5 HCTOUHHKOB (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'puropresa JI.C. Xumus B
cTpoutenbeTBe:  kype gekmmid /  JI.C.
I'puropseBa.  —M. MockoBcKHit
rOCYapCTBEHHBIH CTPOUTEIHHBIN
YHUBEPCHUTET, 9BC ACB,
2010[OnextponHsIil pecypce]. —
http://www.iprbookshop.ru/16316.html

9BC IPRbooks

22

3axapoBa O.M. ITecToBa
N.N.Opranuueckas  xumus.  OCHOBBI
Kypca. - Hwxuuit Hosropon:
Hwxeroponckuit roCyapCTBEHHBII
aApPXUTEKTYPHO-CTPOUTENBHBIN
YHUBEPCUTET, 9bC ACB,
2014[3nexTpoHHoe usnanue].
http://www.iprbookshop.ru/30816.html

9BC IPRbooks

22

KoBanbuykoBa 0.B,, Eroposa
O.A.Xumus. KoHcnekr nekuuii. YueOHOE
nocodue. — M.: Poccuiickuii yHUBepcUTET
JIpyx0bl  HapojoB, 2011 [DaextporHOE
u3naHue].
http://www.iprbookshop.ru/11429.html

SBC IPRbooks

22

Kopoun H.B. O6mast xumus. — M.:
Bricmas mikona, 2003. 557 c.

Pexomennosa
"o MO PD

41

22

10

Kypc oOmeit xumun: VYueOHMK Uis
crynentroB By3oB / H.B. Koposun, I'.H.
Macnennukosa, JL.I'. I'ycbkoBa u np. Ilox
pen. H.B. Kopouna. — M.: Beicii. mikona,
1981.

Homnymeno
MBuCCO
CCCP

20

22

11

MaxkapoBa O.B.Heopranuueckasr XUMHSL.
YuebHoe nocodbue. — CapatoB: A [1u Op
Menmua, 2010[DnexTpoHHOE
uzganue].http://www.iprbookshop.ru/730.
html

OBC IPRbooks

22

12

[orymnsea H.A. Kypc JIeKIUii-
npe3eHTaluii «OCHOBBI OOIIEH XUMHUNY,
«OCHOBBI XUMHH 3JIEMEHTOB», «OCHOBBI
OpraHUYECKON XUMHUN

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

.php?id=4251

22

13

Crace H.®.CrnpaBounuk 10  0OIIEi
HEOPTaHUYECKOM XUMHUH: yaeOHOe
nocooue. - Tomck: Tomckuii
MOTUTEX HUIECK Ui YHUBEPCHTET,
2014[DnexTporHOE
usganue].http://www.iprbookshop.ru/3471
8.html

PexomennoBa
HO B Ka4eCTBE
yuebHOro
mocoous
Penaknmnonno-
M3aTEIbCKUM
CBETOM
Tomckoro
MOJUTEXHUIEC
KOro
YHHUBEPCHTETA

9BC IPRbooks

22

14

Xumus: yaeOHOE 1mocodue i CTyIEHTOB
3a0uHOii  (opmMbl  OOy4deHHs  Bcex
HAINpaBIICHUI MOATOTOBKH 0OakaiaBpoB /
I'T. KpuBmeBa [u gp.]. — Boponex:
Boponexckuit rOCyJapCTBEHHBIN
APXUTEKTYPHO-CTPOUTEIbHBIH
YHHUBEPCHTET, 3BC ACB,
2013[OnexTpoHHEIH pecypc]. —
http://www.iprbookshop.ru/22675.html

9BC IPRbooks

22

21



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/730.html
http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/22675.html

15

XumMusi B CTPOMTENBCTBE:  KOHCIEKT
nekrwid / FO.B. Ycrunosa [u nmp.]. —-M. :
MockoBcKuii roCyapCTBEHHBII
CTpouTeNnbHBIM yHUBepcuteT, Al Il Op
Menmuna, O36C ACB, 2015[3nexkTpoHHbII
pecypc]. —
http://www.iprbookshop.ru/40440.html

9BC IPRbooks

22

16

Uukua E.B. Xumus: yueObHOEe mocobue /
E.B. UYwuxkun. - Tomck: Tomckumi
TOCYJIapCTBCHHBIA YHUBEPCUTET CHCTEM
VIPaBJICHUSI W PATUOIICKTPOHHUKH, ITb
Kontent, 2012[DnexkTpoHHsiii pecype]. —
http://www.iprbookshop.ru/13873.html

9BC IPRbooks

22

Meroanueckue pa3paboTKu By3a

3aiineBa H.B. JlaGopaTopHbIil NpakTHKyM
o obmeit xumun. — Tomck, 2006.

PexomennoBa
Ho JIBPYMIT

150

22

[orymnsesa H.A. KonrtponsHo-
HU3MEpUTENbHBIE MaTepuabl o
MUACLUIUINHE «XuMus». Pasnensl «O0Ommas
XUMUA», «XUMHUS 2JIeMEHTOB», «OCHOBBI
opranmdeckoi xumum». — HeproHrpy,
2015.

50

22

[Morynsesa U.A. JlabopaTopHblit
NPaKTHKYM 110 HEOPraHMYECKOH XUMUH (C
JJIeMEHTaMU AHAJIUTHYECKOH XHMUH). —
Hepronrpu, 2016.

PexomennoBa
Ho JIBPYMI]

100

22

DJEKTPOHHBIE PECYPCEHI

Xumusa. IlomroroBka k EI'D: mpakr.
HOCO6I/IC o BBIITOJIHECHUIO TECTOBBIX
3aiaHuid.  [DJEeKTPOHHBIE  TEKCTOBBHIE
nannbie].— M.: Hosas mikoina, 20009.
UzroroBurenu: 000 «Ypanbckuit
3JEKTpOHHBIN 3aBoay. Jlun. MIITP PO
cepust BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. Jluuersust BA® Ne 77-246 ot
21.07.2006, OOO  «PemmMacrep».
JInnensus BA® Ne 77-41 ot 15.10.2007,
000 «uck Ipo ITmrocy. Jlunensus BAD
Ne 77292  or 12.02.2008, OOO
«Penrallpomy. Jlunenszus BAD No 77-242
ot 31.03.2006.
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http://www.iprbookshop.ru/40440.html
http://www.iprbookshop.ru/13873.html

8. Ilepeyenn pecypcoB HHGOPMALHOHHO-TEIEKOMMYHHKANMOHHOI ceTH « AHTepHeT» (1aJ1ee
ceTb-MHTEpHET), HEOGXOAUMBIX JIISI OCBOCHHSI THCHHILTHHbI
1) DnekrpoHHas HHGOpMaIMOHHO-00pa3oBatenbHas cpeaa «Moodley:
http://moodle.nfygu.ru/course/view.php?id=7931

9. Onucanue MaTepHaJ’IBHO-TeXHI/I'leCKOﬁ 633])1, H606XOHI/IMOI7I AJIs1 OCYHIECTBJICHUA
06pa3OBaTeJﬂ>HOFO npouecca mo IMCUMIIIMHE

Ne Buabl yueoHbIX HaumeHoBaHue ayaiuTopuii,
. . Ilepeuyenn oGopyroBanus
n/n 3aHATHIT™ Ka0MHeToB, 1adopaTopuii U mp.
1. | JlekimonHsie 3aHATUA | MyIbTUMEIUNHBIN KaOUHET NuTepakTuBHAs 10CKa,
HOYTOYK, MYJbTUMEAUNHBIN
IIPOEKTOP
2. | [Ipaktuyeckue VYyeOnas nabopaTopus XUMHUU XUMHYECKas rocyaa u
3aHATHA (xabuner Ne 108 VJIK) creruaibHoe 000pyI0BaHUE,
(J1abopaTopHBbIE HarpeBarebHble TPUOOPHI,
paboTh) XUMHYECKHUE PEaKTHBBI

10. Mepeyens uHGOPMAIMOHHBIX TEXHOJIOT Hii, HCIOJIB3YeMBIX MPH OCYIIECTBJIEHHH
00pa30BaTeIbHOIO NMpoLEcca MO0 JUCHUIINHE, BKJIIOYAs NepeYeHb NPOrPpaMMHOr0 odecneyeHust
U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM
10.1. IepevyeHp HHGOPMAIIMOHHBIX TEXHOJIOTHUH, HCIIOJB3YEMBIX TPU OCYIIECTBICHUN
00pa30BaTeJILHOTO MpoIiecca M0 AUCHUILINHE

IIpu ocymecTBieHMHn 00pa3oBaTEIbHOIO Ipoliecca MO JUCHUIUIMHE  HCIOJIB3YHOTCA

cienyonye nHHOPMaMOHHbIE TEXHOJIOTUHU:

) UCIIOJIb30BAHME HA  3AHATUAX  DICKTPOHHBIX  M3JAHHMH  (YTEHHE JIEKIUH ¢
UCIIOJIb30BAHUEM  CJIAl-TIPE3EHTAIMid,  DIEKTPOHHOIO  y4eOHOro  mocoOWs), BHIOEO- U
ayJInOMaTepuaoB;

. OpraHu3aIis B3auMoAeHCTBHUS ¢ oOydaronumucs mocpeactsom C10O Moodle.

10.2. [Tepevenp mporpaMMHOTO oOecrieueHuUs
MSPowerPoint, MSWord.

10.3. [Tepevyenp MHGOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
He ucnons3zyrorcs.

°B mepedre MOryT GBITh yKa3aHbl TAKHE MHQOPMAIMOHHBIE TEXHOJOTHH, KaK HCIOTh30BAHME HA 3AHSTHAX SIEKTPOHHBIX M3JAHHUH (YTEHHE JEKIHH C
HCIONIb30BAaHHEM CAWA-TIPe3eHTAIl[H, JJIEeKTPOHHOTO Kypca JeKIui, rpadudeckuXx OOBEKTOB, BHIEO- ayduo- MaTepHanoB (depe3 IHTepHer),
BUPTYaJIbHBIX J1a00OpaTOpHil, NPAKTHKYMOB), CICHHATH3HPOBAHHBIX M O(QHCHBIX HpOrpaMM, MHGOPMAIMOHHEIX (CHPABOYHBIX) CHCTEM, 0a3 TAaHHBIX,
OpraHH3anys B3aUMOICHCTBUS ¢ 00YJaIOMIIMICS IOCPECTBOM IEKTPOHHON MOYTEL, (OpyMOB, IHTepHET TPy, CKalll, YaThl, BUICOKOH(EPEHIICBA3b,
KOMIIPIOTEpHOE TECTHPOBAHUE, NUCTAHIMOHHBIE 3aHATHS (ONUMIMAAb, KOHGEpeHIHH), BeOMHap (CeMHHAp, OpPraHH30BaHHBIA depe3 MHTepHer),
MOITOTOBKA IIPOEKTOB C HUCIIOIB30BaHUEM IEKTPOHHOr0 odrca MM 000I0UKH) U T.IL.

23


http://moodle.nfygu.ru/course/view.php?id=7931

JIUCT AKTYAJIM3AIIMA PABOYEN TPOTPAMMBI JIJUCHUILIAHBI

b1.b.13 Xumust
VYueOnsbIii Buecennble U3MEHEHUS IIpenonasarens IIporokoin 3acenanus
rof (®HNO) BBIITYCKaIOIIEH

kadenpei(aTa,HOMEp),
®UO 3aB.xadeapoi,
HOJNUCH

B mabnuye yxaszvieaemcs moavko xapakmep usmeHeHull (Hanpumep, usMeHeHue membl, CHUCKA UCOYHUKO8 NO meMe Uil
memam, cpeocms NPOMEdICYMOUHO20 KOHMPOIsS) C YKA3aHuem NYHKmo8 pabouell npoepammuvl. Camo codepoicanue
UsMeHeHull OPOPMIAEMCA NPUTIONHCEHUEM NO CKBOZHOU HYMepayu.
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