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1 esan 1 3a1a494 OCBOCHUS TUCUUILIIMHBI (MOIYJIA)

Henbto nuctuiuineel sisercs GopmupoBanre komnerenuuii OK-7, OK-9,
a Takke yriyOJeHHe MMEIOIUXCA Ha 0a3e cpedaHel IIKOJbI MPEACTaBICHUN U
MOJIydeHUE HOBBIX 3HAHUNW MU YMEHUH B 00JacCTH XUMHUHM O€3 KOTOPBIX
HEBO3MOKHO PEIICHHE TEXHOJOTHUUECKUX 3aJ1ad U MPoPeCCUOHATILHBIX HABBIKOB.
1.2 3agaum qUCIHUTIIMHEL:
W3ydeHne npuHIUIIOB:
® OIpeaeieHUsS XUMUYECKUX XapaKTEPUCTUK BEIIECTB U PEAKIM MEXKIy
HUMH;
® OIUCAHUS U pacyeTa XUMHYECKUX COCTOSHUI BEIIECTB B TOMOT€HHBIX U
re€TepOreHHBIX CUCTEMAX;
® ONpeAciCHUE KOHILEHTpAalMid BEHIECTB B PACTBOpPaX U XHUMHYECKUX
CHCTEMAaX.
OBnageHne HaBBIKAMMU:
® ICIOJIb30BaHUS TEPUOAMYECKOTO 3aKOHA B ONPEICIICHUH CBOWUCTB
3JIEMEHTOB U UX COCAUHCHU;
® BBINIOJHECHUSI OCHOBHBIX XUMUUYECKUX OIEpaIluii;
® OMNpeAciICHUs] KOHIICHTPALUM BEIIECTB B paCTBOPAX.

2 MecTo AucuuIIuHbI (MoayJisi) B crpykrype OII

B cootrBerctBun ¢ ®I'OC BIIO no wnampasieHuto noarotoBku 19.03.03
nucturinHa "OCHOBBI 00IIEe M HEOPTaHMYeCKOW XUMHUHU' ocBamBaeTcs B 1-M
cemectpe. l3yueHune OCHOB O0OIIed M HEOPTaHMYECKOW XWMHUU HEPa3phIBHO
CBSI3aHO C  JIpyTUMHU  JUCHUIUIMHAMU  €CTECTBEHHO-HAy4YHOro  OJioka-
CIICLIMAJIbHBIMM pa3feiaMu Xumuu "AnHanuthueckas xumus', "Opranuueckas
xumus", "buoxumua", "®usndeckas U KOJOUIHAS XUMHUA'", KOTOpble (OPMUPYIOT
y CTEZICHTOB (PyHIaMEHTaIbHbIE U MIPUKIIAJIHBIC 3HAHUS O XUMUUYECKUX CUCTEMAaX U
UX OCHOBHBIX 3aKOHOMEPHOCTSX, KOTOPbIE UM HEOOXOAUMBI B MpOo(eccuoHaILHON
JEATCIbBHOCTH. JTO  CMOCOOCTBYET JajbHEWUIIEMY OCBOCHHUIO JUCIHUILIAH
"®duznueckas U KOJJIOUIHAS XUMUA'".



3 [lnanupyeMble pe3yJbTaThl 00yUeHHs 0 TUCHUILINHE (MOAYJIIO)

Tabnuna 1 - [Inanupyembie pe3ynbTaThl 00y4eHHUs MO TUCHUTUTMHE(MOIYIIIO)

(DopmupyeMble Komnemernuuu

IInanupyemuie pe3ynromamol 00yueHus no

oucuuniune

TpeboBanus k popMuUpyeMbIM 3HAHUSIM, YMEHUSIM|

Y HaBBIKaM
OK-7, [cmocOOHOCTB K CAaMOOPTaHW3allMu U [3HaTh  (CIIOCOOBI CAMOCTOSITEIIEHON paboThI C
1 sTan |caM00Opa30BAHUIO XUMHAYECKON JIUTEPATYPOI
OK-9, [FOTOBHOCTB HOJIb30BaThCSl OCHOBHBIMH [Bi1afieTh MeToJaMM 3aIUTHI IEpCOHANA Ha
1 aTan (MeToaMH 3aIIUTHI IPOU3BOJICTBEHHOTO MPOU3BOJICTBE

TepcoHajia U HaCeNICHUs: OT BO3ZMOMKHBIX

MOCJICACTBHI aBapui, kKaracTpod,

CTUXUMHBIX OEICTBUI

4 Crpykrypa IMCUMIUIMHBI (MOAYJiA) MW  pacnpenejieHue eé
TPYAOEMKOCTH

Tabnuna 2 - CTpyKkTypa AUCHUILIUHBI U paclipe/ie]iCHHe €€ TPYI0EMKOCTH

3a 1 cemecrtp,
Bun yue6HO# paboThI Bcero, xon. KOJL
4acoB | 3aHATUM | 4acoB | 3aHATUHI
1 2 3 4 5
1 KontakTHas pabora, Bcero o4 21 o4 21
Jlexuuu (J1ek) 20 10 20 10
Jlaboparopusbie 3aHsTH (7120) 24 6 24 6
[IpakTiueckue 3aHsTHs (TIp) 10 9] 10 S
2 CamocTosiTesqibHas padoTa (Bcero) 54 54
B TOM 4YHCJIe
ITpoune BubI CaMOCTOSITENBbHON pabOThI o4 54
36 9k3ameH (36)
3 IIpomexxyTounas arrecrauus (¢popma)
144 144
OO0mas TpyA0eMKOCTh IMCUMILIMHBI B 4Yacax:
OO01mast TPYA0eMKOCTh TUCHUILIMHBI B 324eTHBIX eIMHUIAX: 4 4




5 Conepskanue TMCUMILIMHBI (MOTYJIs1)

Ta6nuna 3 — TexHonornyeckas kKapra ydeOHON AUCITUTIINHBI (MOTYIIs)

Bua u Ne 3ausatusn

Tema 3ausaTusa

Konrakruas
padora, yac.

CaMocToATeJIbHA
s1 pabora, yac.

Bcero, uac.

1

Cemectp Nel

Paznen Nel «CtpoeHue u CBOMCTBA XMMHUYECKHUX BEelIECTB, 3AKOHBI NPOTEKAHUS XUMHYECKUX PeaKkIuiD)

ek Nel

Ulekuus: [lepponnuecknii 3aK0H U NEPUOJNYECKAs CHCTEMA DJIEMEHTOB
JI.1.Menneneesa. Teopust cTpoeHUs1 aTOMOB.

3yuaeMble BOIPOCHI:

1. Crpoenue aToma.

2. Crpykrypa I1.C.

3. CBsA3b CBOMCTB 3JIEMEHTOB C UX MnosoxeHueM B [1.C.

Bonpock! u1s1 caMOCTOSATENBHOTO U3YUYEHHUS:

1. KBaHTOBBIE YKCIIa U aTOMHBIE OPOUTAITN

2. CTpoeHHe 2IEKTPOHHBIX 000JI0UEK

3. OCHOBHBIE XapaKTEPUCTUKH FIIEMEHTOB

ek No2

Jlekuus: XuMu4eckasi CBA3b U CTPOCHHUE MOJICKYII.

M3yuaeMble BOMPOCHI:

1. Metoasl onpenenenus xumudeckou csizsu MBC u MMO

2. KoBaneHTHas cBSI3b. BaleHTHOCTB.

3. Ctpoenue BeniecTBa. Pasnnynbie (OpMbI CyIIE€CTBOBAHUS BEIIECTBA.
Bormpocs! 1151 cCaMOCTOATENTEHOTO N3YUEHUSI:




1. MouHas cBI3b
2. Merajuinyeckast CBA3b
3. BomopoHas CBS3b U MEXMOJICKYJIIPHOE B3aUMOICHCTBHE

imex Ne3

Ulekuusa: @U3HKO-XUMHUYECKUE 3aKOHOMEPHOCTH ITPOTEKAHUS
XUMUYECKUX PEAKLUH.

3yyaeMble BOIIPOCHI:

1. DHepreTrka XMMHUYECKUX MTPEBPAILICHUIA.

2. XuMu4eckasi KHHETHKA U KaTalu3.

3. X¥UMHUECKOe paBHOBECHE.

Borpocs! U1t caMOCTOATEIBHOTO N3YYEHUS:

1. TepmoxuMHuuecKre ypaBHEHHSI IPOLECOB

2. KoHcranTa ckopoctu peakiu, paBmwio Baat-I'odpda

3. Ilpunnun Jle-1llaTense, cMenieHne paBHOBECU I

ima6 Nel

DJIEKTPOHHAsI CTPYKTYpa aTOMOB M OJJHOATOMHBIX MOHOB.

a0 Ne2

XMMHUYECKasi KHHETUKA U XUMHUYECKOE PaBHOBCCHC.

rp Nel

Ctpoenue atoma. CTpoeHHE MOJIEKYJT U XUMHUYECKasi CBS3b.

rp Ne2

MaCCOBa}I, o0beMHAas H MOJIApHAA OOJIN. Brixon IIPOAYKTA pCAKIINH.

C110c0o0BI KOJIMYECTBEHHOT'O BBIPAXKCHUA COCTaBa XUMUUCCKHUX CUCTEM.

DSEELYIENES

ISEESNENES

> [OO|00| 0o

Hroro no pasageay:

18

Pa3nes Ne2 «Pu3HKO-XHMHYECKAS TEOPUSI PACTBOPOB YJICKTPOJIHUTOB M HEYJIEKTPOJanTOB, OBP»

ek Ne4

Ulekuus: PacTBopsl

l3y4qaemble BOIPOCHI:

1. PacTBopenue kak (pU3MKO-XUMHUUECKHI MTpOLIecC.

2. MexaHu3M 00pa3oBaHUsl PACTBOPOB U MX KIACCU(DUKALIMSL.
3. 3aBUCUMOCTh pacCTBOPUMOCTH OT MPUPOJIbI PACTBOPUTEIS,
TEMIIEpPATypPhl U 1aBICHUS.

Bonpocs! 1u1si caMOCTOATENBHOTO U3YYECHHUS:

1. CrtocoObI BbhIpaXeHUsI KOHIIEHTPAILUN PaCTBOPOB.

2. PacTBOpBI HEAIEKTPOIUTOB

3. Ocmoc.

ek Ne5

Ulexuns: DneKTpOIUTHI U 3JIEKTPOIUTUYECKAs JUCCOLUALIHS.
3yyaeMble BOIIPOCHI:
1. X¥uMH4ecKkue peakuy B pacTBOPAX IEKTPOIUTOB.




2. NoHOOOMEHHBIC PEaKIIUH.

3. l'uaponus cosnei.

Borpocs! 1151 caMOCTOATETLHOTO N3YUEHUS:
1. CreneHp IMCCOLIMALUH.

2. BzaumonencTBre OKCHIOB C BOJIOH.

3. Peakuiuy HeHTpanu3anuu.

ek Neb

Ulexnust: OKMCAUTENbHO-BOCCTAHOBUTENIbHbIE PEAKIIMU U IJIEKTPOJIU3.
3yuaeMble BOIPOCHI:

1. Crenens okucnenusi. OCHOBHBIE MOHATHUS.

2. @akTopsl, BausoLMe Ha nporekanue OBP.

3. DIIeKTpOu3.

Bonpock! [u1si caMOCTOSATENBHOIO U3YUEHHUS:

1. Tunst OBP, cocraBnenue ypasuenuii OBP.

2. DIEKTPOXUMUYECKUH s HANPSHKEHUH METaIIOB.

3. Koppo3usi 1 METO/IbI 3aIIUTHI OT HEe.

ima6 Ne3

KonuenTpauus pactBopos. [Ipuobperenue HaBbIKOB IPUTOTOBIICHUS
acTBOpoB. CBONCTBA BOAHBIX PACTBOPOB JIEKTPOJIMUTOB.

ima0 Ned

OKHCITUTEIEHO-BOCCTAHOBUTEILHBIE PCAKIIMU U BJICKTPOJINS.

rp Ne3

CriocoObl BeIpaXKeHUsI KOHIIEHTpaluii B pactBopa. ['uaponus coneit. pH
pacTtBOpoB. OOpaTUCMBII 1 HEOOPATUMBIN THIAPOIIH3.

N

HNroro no pasageay:

16

15

31

Pa3zgen Ne3 « XumMus 2J1eMEeHTOB U UX COeINHEHUH»

ek Ne7

Ulexuus: MeTanisl U UX COETMHEHUS

l3y4qaemble BOIIPOCHI:

1. O6mas xapakTepuCTHKa METAJUIOB, UX XMMHUUECKHUE CBOICTBA.

2. Metannsl - S-anemenTsl [A, [IA rpynn. bunapHelie coennHeHus ¢
KHCIIOPOJIOM, TUAPOKCUIbI, BAXKHEUIIINE CONH.

3. MeTamisl - P-31eMeHTBI. AJIFOMUHHN, 0JI0BO, CBUHEL. XUMHUYECKUE
CBOICTBA, aM()OTEPHOCTh X COCTMHECHHIA.

Bonpocs! 1u1sl caMOCTOSATENBHOIO U3YYEHHUS:

1. Conu kanbLivsg U MarHus, )KeCTKOCTh BOJIBI.

2. OCHOBHBIE CIIOCOOBI OJTYYEHHUSI METAJIIIOB.

3. [IpuMeHeHne METAIIIOB S- M P-2JIEMEHTOB




imex Ne&

Ulekmust: O6mas xapakTeprucTUKa METALIOB TOOOYHBIX Tpyr (d-
MeETaJlJIbl)

M3y4yaemble BOTIPOCHI:

1. Xene3o u ero coeqMHEHMUS.

2. XpoM u maprasen. OKUCIUTEIbHO-BOCTAHOBUTEIbHBIE CBOMCTBA UX
COCIIMHECHU.

3. [luHK ¥ Meab, aMpOTEPHOCTh, XUMHUYECKUE CBOMCTBRA.
Borpocs! 1y1s1 caMOCTOATETEHOTO N3YUYCHUS:

1. Coenunenus xpoma u Mapranua (II), ux crnassl.

2. [Ipumenenne d-MeTamios.

3. Jlpyrue d-3neMeHThl, UX CBOMCTBA.

ek Ne9

Ulexuusa: Hemetannsl u ux coenunenus (p-anements! [VA-VIIA rpymm).
l3yuaemble BOIIPOCHI:

1. Bogopoa. Bona u ee cBoiicTBa.

2. OnemenTsl VIIA rpynnsl- rajoressl, uX CBONCTBA.

3. Onementsl [VA rpynimsl, KUCIOPOI.

Bonpoce! 1u1si caMOCTOSATENBHOTO NU3Y4YEHHUS:

1. BonopoaHble U KUCIOPOAHBIE COETUHEHHS TaJIOr€HOB.

2. [IppuMeHEeHrEe OCHOBHBIX COJIEH TaJlOT€HOB

3. AnsoTponusi KUCIIOpoa.

ek NelQ

Ulexuus: CBoiicTBa p-31eMeHTOB VA rpynmbl. A30T u ¢ocdop.
3yyaeMble BOIPOCHI:

1. A30T, €ero BO1IOpO/IHbIE U KUCIIOPOIHBIE COSTUHEHMS.

2. ®ocdop 1 ero XMMHYECKHUE CBOICTBA.

3. Conu a30THOM M (PoCHOPHOI KUCIOT.

Bonpocs! u1si caMOCTOSATENBHOTO U3YUYEHHUS:

1. A30THas KUCIO0Ta, €€ IPUMEHEHHUE.

2. buonorudeckas pons dhochopa B mpupoe.

3. Bogopoausie coenqunenus dpocdopa.

ima0 Ne5

OO01IMe XUMAYECKUE CBOMCTBA METAJIOB.

=

=

oo

imad Ne6

CaoiictBa ssemenToB IVA, VA, VIA rpynm.

Y

Y

rp N4

OKUCIINTENIbHO-BOCCTAaHOBUTENIbHBIE peakliui. COCTaBICHUE PeaKLIU.
JIeTKPOHHBIN 6anaHc. DIEKTPOIN3 paciyiaBOB U paCTBOPOB.




CBoiicTBa METaJJI0B U HEMECTAJIJIOB, UX COCAUHCHUS C KUCIIOPOAOM.

rp Ne5 KuCII0THO-OCHOBHBIE PEAKIIMU UX COCIUHEHUN B BOJHBIX PaCTBOPAX 2 4 6
DIIEKTPOJIMTOB.

Hroro no pasneny: 20 20 40

[Ipome)xyTOUHas aTTecTaIus: K3 36 36

HToro no cemecTpy: 54 90 144

HToro no AMcuUILINHE: o4 90 144

Ipumeuanus
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6 MeToauueckne yKa3aHus JJIl 00y4al0IIMXCH M0 OCBOEHHID
TUCHHUILINHBI (MOXYJIs1) M y4eOHO-MeToAn4ecKoe odecrneyeHue
CaAaMOCTOATEILHOM PadOThI

JIns mpoBeAEHUS JTEKIIMOHHBIX 3aHATUNA UCTIONb3YIOTCS IUIAKAThI U CIIANIBIL.

Jist  mpoBeneHust  1aOOpaTOPHBIX — 3aHATUNA  MCHOJB3YeTcsd  yueOHO-
METOAUYECKasl JUTEpaTypa, yKa3aHHas B CIUCKE, a TakKkK€ B XHMHUYECKOU
7a00paTopur U peaKkTUBHI, B COOTBETCTBUU ¢ MY nis poBeeHus 1a00paTOpHbIX
pabot. 13 00opyaoBaHus UCIIONB3YIOTCA: XUMHUYECKas JabopaTopHas nocyzaa, pH-
MeTp, anmnapaT Kunna, TepMocTaT, KAIOpUMETP, TEPMOMETP, BECHl TEXHUYECKHE a
aHAJIMTHYECKUE, SJIEKTPOJIU3EP, aMIIEPMETP, IITEKTPOIBI.

Jlns  mpoBeneHHs MPAKTUYECKUX  3aHATUH  HCHOJB3yeTcs  yueOHO-
METOMYECKas JINTepaTypa, yKa3aHHasl B CIIUCKE.

JIns caMOCTOSITETBHOTO HM3YYEHUS OTAENBbHBIX BOIPOCOB JIUCLUILIAHBI
CTYJEHTaM PEKOMEHIYIOTCS CJIEIYIOLIME HUHTEPHET PECYPCHI:
1. www.oreluniverru (Caiitr ®I'BOY BO OpnoBckuii rocyaapCTBEHHBIN
yauBepcuteT umenu U.C. Typrenesa)
2. www.xumuk.ru (cepBucel: Heopranuueckue peakiuu, MoJisipHble Macchl,
®opmatupoBanue dopmyn, Pemakrop dopmyn, VYpaBHUBaHHE —peakIui,
DNeKTpOHHOE CTpOoeHUE aToMOB, urpa "Tabnuia Menneneesa", EI'J)
3. www.chem.msu.su/rus/elibrary/ (caiiT xumuueckaro axynprera MI'Y)

CamocTosiTenbHas paboTa CTYACHTOB BKJIIOYAET: MOATOTOBKY K JIEKIIUSIM,
JIOMaITHUE 3aJaHusl MO TMOUCKY HH(GOPMAIlMM U COCTABJICHHE KOHCIEKTOB IO
MMPAKTUYECKAM 3aHATHUSM 10 TPEIJIOKEHHBIM TEMaM, OTBETbI HAa BOIPOCHI,
MpECTaBICHHBIE B MY K BBINOJHEHUIO MPAKTUUYECKUX 3aHATHM, a TaK K€ Ha
BOIPOCHI, BBIHECEHHBIE HA CAMOCTOSITEIIbBHOE U3YUYCHHUE.

[ToaroToBKa K MOIYJIBHOMY U PYOEKHOMY KOHTPOJIO TaK >K€ BXOJWUT B
CaMOCTOSATENbHYIO PabOTy CTYIECHTOB.
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7 DoH/I OLIEHOYHBIX CPEJACTB /JIsl MPOBEAeHUs POMEKYTOYHOIM
arrecTaluy 00y4arOIIUXCH MO JUCHUIINHE (MOXYJIIO)

@doH/ OIIEHOYHBIX CPEIACTB MpencTaBieH B IlpuinokeHnn K paboueit
porpaMmme.

8 IlepeyeHb OCHOBHOI M 10NIOJTHUTEIHLHOM YUueOHOI JTUTepaTyphbl,
HEe00X0UMOi1 111 OCBOCHHUSA TUCIMILIMHBI (MOLYJIA)

8.1 OcHoBHas auTEpaTypa

1. l'enbpman, M.M. Heopranuueckasi xumusi [ DNEeKTpOHHBIN pecypce] : yueO.
nocooue / M.U. Tenbpman, B.I1. FOctparoB. — OnektpoH. mpan. — CaHKT-
[lerepoypr : Jlamp, 2009. — 528 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/4032. — 3ari. ¢ 3kpaHa.

2. KopoBun H.B. O0mias xumusi: yueOHUK 151 TEXHUYECKUX HaIllpaBJIeHUN U
CIIEHHAIBHOCTEN By30B. - M.: Bricimias mkoua, 2015. - 557c¢.

3. I'muaka H.JIL. OOmas xumusa: ydeOHOe mocoOue s By30B. - M.:
Nurerpan-lIpecc, 2015. - 728c.

4. TomoBanoBa, O.A. Heopranudeckas Xumusi: y4eOHO-METOJIUYECKOE
nocobue sl CTYAEHTOB XMMHUYECKOro (QakyibreTa [DJIEKTpOHHBIH pecypce]| :
yue0.-metoa. nocobue / O.A. T'onoBanosa, B.A. MyxuH. — DJNEKTpPOH. JaH. —
OmMmck : oMy, 2016. — 60 c. — Pexum  gocryma:
https://e.lanbook.com/book/94076. — 3ari. ¢ skpaHa.

5. T'onuapos, E.I'. Kparkuit kypc TeopeTH4ecKoil HEOPraHUYECKOW XUMHH
[OnexTponHBI pecypc] : yueb. mocodbue / E.I'. T'onuapos, B.FO. Konmpamms,
AM. Xogus, FO.Il. AdunorenoB. — OnektpoH. aaH. — Cankt-IletepOypr :
Jlanb, 2017. — 464 c. — Pexum goctymna: https://e.lanbook.com/book/93591. —
3ari. ¢ 3KpaHa.

6. CemenoB U.H., Ilepdunosa N.JI. Xumusi: yueOHuk ais By30B. - C.-116.:
Xummspgar, 2015. - 656¢.

8.2 JlonoJiIHUTe/IbHAS JIUTEPaTypa

7. Kapanersaiy M.X. Jlpakua C.M. OOmias u HeopraHudeckas XHUMUS:
yueOHUK AJis1 By30B. - M.: Xumus, 2012. - 588c.

8. AxmeroB H.C. Heopranuueckass xumus. - M.: Beicias mkona, 2014. -
743c.

9. Koporun H.B., Murynuna 2.U., PeoxkkoBa H.I'. JlabopaTopHbie paOOThI
mo xumuu. - M.: Beiciiasg mikosa, 2014. - 256¢.

10. 3arypckas W.H., Hpimaii [1.B., 3arypckuii 1.H. Meroaudeckoe nocobue
no Heopranmuecko xumuu. - Open: Openl' TV, 2011. Pexum npocryna:
http://elib.oreluniver.ru/uchebniki-i-uch-posobiya/neorganicheskaya-khimiya.htmi
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9 Ilepeuennb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH
«/HTEepHEeT», HEOOXOAUMBIX IJIS OCBOCHHS TUCHUILINHBI (MOAYJIs1)

OO0pazoBaTebHYIO JEATEIBHOCTh OO0ECIEUUBAIOT JJIEKTPOHHBIE BEPCHH
YU4EOHUKOB U YYEOHO-METOJUYECKUX IOCOOMI, ayaHo-, BUAEO-, UHTEPAKTUBHBIC
MaTepuaibl, TECTOBBIE 3aJjaHMsl 3JIEKTPOHHO-OnOmmoTeunbix cucteM «PYKOHT»,
«YHuBepcurerckass ~ Oubmmoreka  online»,  «KoHCyapTaHT  cTyaeHTay,
«Grebennikon»», a Takxke aMccepTallMd U aBTOpedepaThl  AUCCEpPTAIHid
Poccuiickoii TOCyZapCTBEHHOM OMOIMOTEKHU, OTEUYECTBEHHbIC Oa3bl JTaHHBIX.
Hayunas »snexktponnas Oubmuoreka eLIBRARY.RU, CIIC T'APAHT, CIIC
Koncynprant mmtoc; 3apy6exnsie 6a3pl manHbix EBSCO Publishing, Springer
Journals; Gubnunorpaduueckue u MOJIHOTEKCTOBBIE PECYpChl CBOOOAHOTO JOCTYIIA,
oTpakaeMble B Kartajore HHTepHeT-pecypcoB, OJJIEKTpOHHas OuOIMOTeKa W
ANEKTPOHHBIN apxuB OTKpbITOro Aoctyna ®I'bOY BO OI'Y um. U.C. Typrenesa.
OJNEeKTPOHHBIA (OHJ MPaBOBOW M HOPMATUBHO-TEXHUYECKOM JIOKYMEHTAalUU.
Pexxum nocrtyna: http://docs.cntd.ru/.

10 ITepeyenb nHGOPMAITHOHHBIX TEXHOJIOT U, HCIIOJIB3yeMbIX MIPH
OCYLIeCTBJICHHH 00pa30BaTeIbHOIO MpoLecca 1o AUCHUIIHHEe (MOAYJII0)

- Mcnonib30BaHue 3EKTPOHHBIX MTPE3EHTALINM, JJIEKTPOHHOTO Kypca JICKIIHHM.

- KomnprorepHoe TecTupoBaHue MO0 UTOTaM U3YUEHHUS pa3iesioB
JUCITUTUTUHBI.

- KoHCynbTHpOBaHUE NTOCPEACTBOM 3JIEKTPOHHOM ITOYTHI.

st BBIONHEHHWS JIaOOPATOPHBIX pabOT HEOOXOAMMO  CIEAYIOIIee
porpaMMHOE 00ecIieueHUE:

. MS Offce 2010 (cocrosimmii u3 Microsoft Office Word; Microsoft
Office Excel; Microsoft Office PowerPoint; Microsoft Office FrontPage; Microsoft
Office Publisher; Microsoft Office Visio; Microsoft Office Project) mnu Open
Office;

CtyaeHTBl UMEIOT JOCTYN K paboTe B KOMIBIOTEPHBIX 3ajlaX YHUBEPCHUTETA,
OCHAIIIEHHBIX COBPEMEHHOM anmapatrypoil ¥ MporpaMMHBIM 00ECIICYCHUEM.

CriennaM3upoBaHHbIE KOMITBIOTEPHBIE KJIAcChl Kadeaphl OCHAICHBI
KOMITBIOTEpAMH  CO  CHEIUAIM3WPOBAHHBIM  IPOTPAMMHBIM  OOECIICUCHHUEM,
UCITOJIB3yEMBIM JIJIS1 JTAOOPATOPHBIX padOT, MOATOTOBKHA OTYETOB U MIPE3CHTAIIN.
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11 MaTtepuajibHO-TeXHU4YECKOE o0ecredeHue TUCUUILIUHBI (MOTYJIA)

Jns  u3ydeHus AMCHUIUIMHBI HEOOXOJUMO CIEAYIollee MaTephuaibHO-
TEXHUYECKOE 00ecCrieueHHe:

MartepuaibHO-TEXHHUECKOe obOecreueHne y4eOHON IUCHUIUTMHBI (MOMYJIs)
BKJIIOYAET CIEIUATU3UPOBAHHBIE MOMEIICHHS, OCHAIlIEHHbIE 00O0pYy/IOBaHUEM U

npudopaMu:

1. JlexknmonHas ayauTopusi, OCHAIICHHAs! JOCKOW, MOCAJOYHBIMA MECTAMH
TUTIA  «JIEKTOPHI»,  MYJIbTUMEIUANIPOCKTOPOM,  OKPAaHOM  HACTCHHBIM,
KOMITBIOTEPOM.

2. Chenuanu3upoBaHHOE TIOMEIIEHUE Ui TPOBEACHUS TPAKTUICCKUX
paboT, OCHAIEHOE JOCKOW, MOCAaTOYHBIMA MECTaMH, MYJIBTHMEIHATPOECKTOPOM,
HKPAHOM HACTCHHBIM, KOMITBIOTEPOM.

3. JlabopaTopHbIe ayJUTOPUH, OCHAILIEHHBIE CJIETYIOUUM 000PYJOBAaHUEM:

OxotecT-BA;

pH-meTp-410;

pH-meTp-nonomep cepun «xcrept-001»;
criektpodoromerp «UNICO 1200»;

- poroanexrpokanopumeTp KOK-2MIT;

- UCO;

- BEChI aHAJTMTUICCKUC;

- XUMAYECKHUE PEAKTUBHI;

- XUMHAYECKasl ToCcy/1a.

Aynutopun: 435, 432, 431, 439, 440, 108x.
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[MPUJIOXXKEHHUE
K PABOYEU ITPOT'PAMME JUCLIUIIJIMHBI
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Hanpasnenne mnoaroroBkn  19.03.03  IIpomykThl mNUTaHUS  KUBOTHOTO
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1. MepeyeHb OLEHOYHbIX CTPEACTB U X COOTBETCTBUE NITaHUPYEeMbIM
pe3ynbTartam o6y4yeHusi No AUCLIMNIINHE

dopma OueHoYHble MnaHnpyeMmbie pe3ynbTaTbl 06y4eHUs
aTTectTaumm cpeancTtBa (VIHFWIKaTOpr AOCTUNXeHunsA KOMHETGHLWIVI)
DK3amMeH Kommiekt 3HaTh:
9K3aMEHALMOHHBIX CIOCOOBI CAMOCTOSITENILHON PabOTHI C
OuIeTOB XHUMHYECKO# nmutepaTypoit 3-(OK-7)- |
Bnaners:
METOJIaMH 3alUThI TIEPCOHAJIA Ha POU3BOJICTBE
B-(OK-9)- |




2. Kpurepum u mKaJbl OlleHUBAHUS

16

Bun xontpons

®dopma
aTTecTaluu

O1eHOYHEIE
cpencTBa

Kpurepun onennBanus nis
MIPOMEKYTOUHOMN
aTTecTaluu

IIIxana
OLIEHMBAaHUS

ITpomexxyTouHas
aTTecTalus

DK3aMeH

KoMmmnekr
SK3aMEHAIIMOHHBIX
OMIIETOB

CTyIeHT  JEeMOHCTPUPYET
MOJTHOE MMOHMMAaHUE
MPOOJIEMBI, TO €CTh:

- 4YEeTKO 3HAeT 3aKOHBI
XMMUH,

- ymeer MOJTHOCTBIO
UCTIOJIb30BaTh 3aKOHBI
XVUMHH JJIs PEIICHUS 33]1a4;
- YEeTKO BIIQJICET METOJaMHU
aHanmmsa XUMHYECKUX
CHUCTEMCHCTEM

34 — 40 — «5»
OTJIMYHO

CTyoeHT  AEMOHCTpUpPYET
3HAYUTEIFHOE  MOHMMAaHHE
MPOOJIEMBI, TO €CTh:

- JI0CTaTOYHO XOPOILIO 3HAET
3aKOHBI XUMHH;

- IOCTaTOYHO XOPOLIO YMEeT
HUCIIOJIBb30BaTh XHMMUYCCKHUEC
3aKOHBI JUIS PELIEHUS 3a/1ay4,
- JIOCTaTOYHO  XOPOLIO
BIIaJieeT METOJaMHU aHaIn3a
XUMHNYECKHUX CUCTEM

26 — 33 —«4»
XOPOIIIO

CTyneHT  JeMOHCTpUpYET
YaCTUYHOE MIOHUMAaHue
MPOOJIEMBI, TO €CTh:

- YacTUYHO 3HAET 3aKOHBI
XUMUH,

- YaCTUYHO yMmeeT
WCTIOJIb30BaTh 3aKOHBI
XUMHU JUTSI peLLIeHns 3a/1a4;

- YaCTUYHO BJazieeT
HaBBIKAMU aHaym3a
XMMHYECKUX CUCTEM.

21 -25—-3»
YIIOBII.

CTyoeHT  JAEMOHCTpUpYET
HETIOHMMaHHUe MPOOJIEMBI, TO
€CTb:

- COBEpILEHHO HE 3HAeT
3aKOHBI XUMHHY,

- COBEpIIEHHO HE YMeeT
UCII0JIb30BaTh 3aKOHBI
XUMHUU JUTSI peLLIeHns 3a/1a4;
- COBEpUICHHO HE BIAaJeeT
HaBBIKAMU aHalu3a
XUMHUYECKUX CUCTEM.

0—-20—«2»
HEY/IOBJ.
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3. TunoBble oueHOYHbIe cpeacTBa
[TpomerxyTouHas aTTecTanus Mo JUCHUIUIMHE — 3K3aMeH B YCTHOH (opme.
Bpems u MecTo mpoBeAeHUS dK3aMEHA YCTAHABJIMBACTCS B COOTBETCTBUU C
pacnucaHueM 3K3aMeHallMoHHOU ceccuu. [IpogomkutenbHOCTh paboThl — 1 yac 30
MUHYT. OJK3aMEHAlIMOHHBIA OWJIET COCTOMT JABYX YacTed, MpeArnoJiararimx

yCTHOE coOeceioBaHue MO ABYM BOIIPOCAM M PEIICHHE TUTIOBOW 3a1auH.

Ne | CrpykTypa Paznensl, [IpoBepsiembie Kputepun onienku Ma
dK3aMEHAIU coJiepykaHue pe3yIbTaThI KC.
OHHOM JUCIMITIHEI o0yueHus Oain
paboTHI

1- | Teoperuueckue Crpoenue u cBoiicta | 3-(OK-7)- | 0 OammoB  crasurcs, | 10410

2 | Bompockl OmileTa | XUMHUYECKUX BerecTs, | B-(OK-9)- | Koraa CTYJICHT

3aKOHBI  MPOTEKAHUS JEMOHCTPHUPYET
XUMHYECKUX PeaKinit HETIOHNMaHUe
PacTBOpEI. npoOJeMbl, TO  €CTb:
KommnekcHrie COBEpIIEHHO HE 3HaeT
COCIMHCHHUSI OMOTEXHOJIOTUYCCKHUE
OxucIuTEeNHHO- CUCTEMBI W TIPOLECCHI
BOCTaHOBUTEIbHBIC (Ha 50% u
MPOIIECCHI Ooiee BOIMPOCOB,
XuMmusl 3JEMEHTOB U CBA3aHHBIX C HUMH, HET
HX COEIMHEHUN OTBETa);
5 0OawIoB  CTaBUTCH,
KoTa CTYJCHT
JEMOHCTPHPYET
YaCTUYHOE TIOHHMMaHHUE
MpoOJIeMBI, TO  €CTh:
YaCTUYHO 3HAET
OMOTEXHOJOTUYCCKHE
CHUCTEMBI U  MPOIECCHI
(IToy4enst

MMOJIOKUTENbHBIE OTBETHI
Ha 51 - 70 % 3amaHHBIX

BOIIPOCOB);

8 0OamioB  cTaBUTCH,
KoT/a CTY/ACHT
JIEMOHCTPHPYET
3HAYUTENFHOE
MOHUMaHHE TPOOJIEMEI,
TO €CTh: JIOCTATOYHO
XOpOIIO 3HaeT
OMOTEXHOJIOTUYECKHUE
CUCTEMBI W TIPOLECCHI

(ITomryuenst
MOJIOKUTENbHBIE OTBETHI
Ha 71 - 85 % 3amaHHBIX

BOIIPOCOB);
10 GamioB craBUTCH,
KOT/1a CTYJCHT

JIEMOHCTPHUPYET TIOJTHOE
MMOHUMaHuEe TPOOIEMBI,
TO €CTh: YETKO 3HAET
OMOTEXHOJIOTUYECKHE
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CHUCTEeMBI W TIPOIIECCHI
(ITomyuensr
MOJIOKUTEIIBHBIE OTBETHI
Ha Oomee 85 %
3aIaHHBIX BOIIPOCOB).

Tumnoseie 3amaun

Crpoenue U CBOMCTBA
XHMUYECKHUX BEILECTB,
3aKOHbl  MPOTEKAHUS
XUMHMYECKUX PeaKiui
PacTtBOpBHI.
Kommexkcubie
COCTMHEHMS
OKHCIUTEIBHO-
BOCTAHOBUTEIIHLHEIC
MPOIECChHI

XuMHS DJIEMEHTOB U
HX COCIMHEHUI

3-(0K-7)- |
B-(OK-9)- |

0  OGammos
Korja
JEMOHCTPHUPYET
HETIOHNMaHUE
MpoOJIeMbI, TO  €CTh:
COBEPIICHHO HE yMeeT
WCTIOJIb30BaTh
OMOTEXHOJIIOTUICCKHE
CUCTEeMBI W TPOIIECCHI
(Cmenmano 50% 3amanus
WJIM MCHBIIIE).

CTaBUTCA,
CTYJICHT

10 GamioB  cTaBUTCA,
Korja CTYICHT
JIEMOHCTPHUPYET
YACTHYHOE IIOHHMAaHHE
MpoOJIEMBI, TO  €CTh:
YaCTUYIHO ymeer
HCITOJIB30BaTh
OHMOTEXHOJIOTHYECKHE
CHUCTEMBI U MPOIECCHI
(Caemano 51 - 70 %
3a/1aHus).

15 ©OamioB craBuUTCH,
Koraa CTYACHT
JIEMOHCTPHPYET
3HAYNTEIHHOE
MOHUMAHUE TMPOOJIEMBI,
TO €CTh. JOCTaTOYHO
XOPOIIO yMeeT
HCITOJIB30BaTh
OMOTEXHOJIOTUYECKHE
CHUCTEMBI W  TIPOIECCHI
(Cnemano 71 - 85 %
3aJIaHusA).

20 ©OamIoB  CTaBUTCA,
Koraa CTYIEHT

JEMOHCTPHUPYET TMOJHOE
MOHUMAaHHE TPOOJIEMEI,
TO €CThb: yMeeT
ITOJIHOCTBIO
HCITOJIB30BaTh
OMOTEXHOJIOTMYECKHUE
CHUCTEMBI W TIPOIIECCHI
(Cnenmano Gonee 85 %
3a/1aHus).

20

Teopernyeckue BONMPOCHI AJis1 IPOMEKYTOUHOM ATTECTAIUM MO0 TUCHMILINHE
1. KosmuecTtBo BemiecTBa. Mosb. MosekymnsipHas macca.
2. OcHOBHBIE KJIACChl HEOPTAaHUYECKUX COCTMHEHUI.
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Crpoenue aroma. KBaHTOBBIE unciia

CoBpeMeHHas (popMyIMpOBKa MEPUOIUYECKOTO 3aKOHA.

Crpykrypa nepuoandeckoi cucremsl .M. MeHnneneeBa.

BeprtukanbHast 1 TOPU30HTANIbHAS IEPUOIUYHOCTD CBOMCTB 3JIEMEHTOB.

KoBaneHTHass XuMmu4eckass CBA3b M €€ OCOOCHHOCTHU (HAIpaBJICHHOCTD,

HACBIIIAEMOCTb, TIOJIAPHOCTh, SHEPTHS U IJTUHA CBA3M).

8. Nonnas xumudeckas CBsI3b U €€ 0COOEHHOCTH.

9. Metannuydeckast CBsI3b M €€ 0COOCHHOCTH.

10.TeruoBoit apdexT xumuueckoit peakiuu. 3akoH ['ecca.

11.Xumnueckoe paBHoBecue. KoncTaHTa paBHOBECHSI.

12. Xumnueckast kuHeTHKa. CKOPOCTh XUMHUYECKON PEAKLIUU.

13.PactBopel.  Knaccudukanuss ~ pacTBOpOB. CrnocoObl  BBIpaXeHUS
KOHIICHTPAI[UU PaCTBOPOB.

14.Onexktponutrnueckas aucconuanus. CreneHp aucconuanuu. CUIIbHBIE U
ci1a0bIe DIIEKTPOIHUTHI.

15.9nexkTponutuyeckas Aucconuanus Boabl. BoIopoiHbIN MOKa3aTeb.

Nk Ww

NMpumepbl TUNOBLIX 3aAa4 ANA NPOMEXYTOYHOM aTTecTauum no
aucuunnuHe

1. TIpu Boccra”oBieHuu BojopoaoM 10,17 T okcuma JBYXBaJEHTHOIO
MeTaiia oOpaszoBaiioch 2,25 T BOJbI, 3KBUBaIEHT koTopoit 9,00. Brruucnure
SKBUBAJICHT OKCH/IA U SKBUBAJIICHT MeTaJIa. YeMy paBeH aTOMHBIN BeC MeTailia?

2. Bpruucnure TerioBoil 3pPeKT peaky BOCCTAHOBJICHUS OKCHIA XKele3a
(+2) BOIOpOZOM HUCXOJS U3 CICAYIOIINX TEPMOXUMUUECKUX YPABHEHUI:

FeO(K)+CO(F): FE(K)“‘COz ) AH=-13,18 x/[x.
CO(F)+1/202 o= C02 () AH:'283,0 Kﬂ)l(
Hz (r)+1/202 o= Hzo(r) AH=-241 ,83 KI[)K

3. Boluuciaure MonsipHYr0 W HOpMaibHyr KoHIeHTparuun 20 %-Horo
pacTBOpa XJIOpU/Ia KajablKs, INIOTHOCTh KoToporo 1,178 r/em’.

4. Peakuiuy BBIPAKAOTCS TPUBEACHHBIMU CXEMAMMU:

P+HJ03+H20—>H3PO4+HJ; H28+C|2+H20—>H2804+HC|

CocTaBbTe MOHHO-IJIEKTPOHHBIE ypaBHEHUsA. PaccTaBbre KO3 PUIIEHTHI B
YpPaBHEHUSIX peakuuil. Jis KaKA0M peakluy yKaKUTE, KaKO€ BEUIECTBO SIBIISIETCA
OKHUCJIUTENIEM, KaKoe — BOCCTaHOBHUTENeM. Kakoe BEleCTBO OKHUCISIETCS, Kakoe
BOCCTAHABJIMBAETCSI.

5. U3 1,35 r okcuna meramia nonyvaercs 3,15 r. ero Hurpara. Beranciure
SKBUBAJIICHT METAIA.

6. Uemy paBHa HOopmambHOCTh 30 %-HOro pactBopa NaOH, mimoTHOCTBH
kotoporo 1,328 r/cm®? K oHOMY JIMTpPY 3TOr0 pacTBOpa MPHOABIIH 5 1 BOIBL
Briuncnure NponeHTHYI0 KOHIEHTPALUIO TOJIyYEHHOTO pacTBOpa.
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20 1. IIpoTtokon Ne



