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1 LEJb U 3AJAYM JUCHUJINHBI

Heab wu3yueHus IUCHMIUIMHBI «XUMHSA» — (OPMHPOBAHUE TEOPETHUECKUX OCHOB
byHIaMeHTaIbHBIX Pa3ziesioB O0IIel 1 HEOPTraHUYECKOM XUMUH.

3aga4u AUCHHUILIMHBI

U3Y4HTh:

— COCTaB, CTPOCHME W CBOWCTB HEOPraHWYECKUX COCOUHEHHM, TECOPETHYECKUE OCHOBBI
IPOTEKAaHUs XMMHUECKUX PEaKLUM.

— CYIIHOCTb XMMHYECKUX IIPOLECCOB, JIEKAIIUX B OCHOBE HEKOTOPBIX TEXHOJOIMYECKHUX
IIPOU3BO/ICTB.

— O0COOEHHOCTH CTPOEHHMS XHUMHYECKUX aIllapaTos,
pa3IMYHbIX XMMHUYECKUX ITPOU3BOJICTB.

— KJIacChl OMACHOCTU BEIIECTB M TEXHUKY O€30MaCHOCTH Ipu paboTe C XUMHUYECKUMHU
BELIECTBAMHM.

O6CCH€‘{I/IBaIOH_II/IX IIPOTCKAHUEC

2. MECTO JUCHMIIJIMHBI OBPA3OBATEJIBHOM

ITPOI'PAMMBbI

B CTPYKTYPE

JuciuminHa «XUMHS» BXOIWUT B IepedeHb 0a30BbIX 00s3aTenbHbIX aucuuiuind, OIOC
BO mno wnampasnenuto moxaroroBku 19.03.01 «buotexHomorus», mNpodwiIb TOATOTOBKU
«AxkBabuorex» — b1.0.11.

[IpepexkBU3UTHL: KypC XUMUU CpeIHEN 00111€00pa30BaTEIbHOM IKOJIBI.

[TocTpexBU3UTHI: XMMHUYECKHE METOJbl HCCIICAOBAHUS B JKOJOTWUH, bHOTexHONOTHS,
TexHOTeHHbIE CHUCTEMbl M SKOJIOTMYECKHH PHCK, DKOJOTHYECKas CTaHJapTH3alMs, SKOAy/IuT,
cepTuduKanysi, MeToabl 3K0JI0rMYECKUX UCCIEI0BaHUN, YTIpaBIeHNEe SKOJOIMUECKUMH PUCKAMH U
pa3paboTKa 3alUTHBIX MEPOIPUSATHI U Ap.

3 ®OPMUPYEMBIE KOMIIETEHIIMU U NTHAUKATOPBI UX JOCTUXEHUS
O INCIHUIIJIMHE

N3ydyenne nuctumuinHbl « XMMUS» HalpaBiIeHO Ha (OPMUPOBAHUE AIEMEHTOB CIIEAYyIOIEN
komneTeHIMH B cootsercTBuU ¢ PI'OC BO 1o 1aHHOMY HanpaBJIEHUIO:

Koambi Coaep:xanue Kon 1 HauMeHOBaHHe HHAMKATOPA NOCTUKCHHUS
KOMIIeTeHIIUH KOMIIeTeHIUH KOMIIeTeHIIUH
Crniocoben OIIK-7.1 3HaeT METOUKHN HAOMIONEHUS U U3MEPEHUS,
IIPOBOUTH NpUMEHSST MareMaThyeckue, ¢uzndeckue, QU3UKO-
AKCIIEPUMEHTAJIbHbIE | XUMHYCCKHE, XUMHYECKUE, OMOJIOrHYECKHE,
VCCIIEJOBAHMUS U | MUKPOOMOJIOTHUECKUE METO/IBI.
UCIIBITaHUS no| OIIK-7.2 Tlpumenser MaTemaTuueckue, (usnyeckue,
3aJJaHHOM METOJUKE, | (PU3HKO-XUMUYECKHE, XUMHUYECKHE,
HaOJIIOIEHH S 1| OUOJIOTUYECKUE, MHKPOOMOJOTUYECKHE METOIbl IpHU
OIIK-7 U3MEpEHUS, IIPOBEJIEHUH 3KCIIEPUMEHTAIIBHBIX
o0pabaThIBaTh U | Bccieq0BaHuN
HHTEPIPETUPOBATH OIIK-7.3 Bnaneer METOAUKAMH TIPOBEICHUSA
OKCIICPUMCHTAIBHBIC | HCCIeI0BaHUN, HAOIIOICHHUS U U3MEPEHHH
JAHHBIC,  HPHUMEHSASA| GMOJOTUYECKHX OOBEKTOB, OOPAaOOTKH MOJYYEHHBIX
MaTeMaTHYECKuE, 9KCIIEPUMEHTAJIbHBIX JIaHHBIX, TPUMEHSS
(usnyeckue, GU3NKO-| MmatemaTHyeckue, (U3MUECKHE, (PUIHMKO-XMMHYECKHUE,
XUMHUYECKHE, XHUMHUYECKHEe, ONOIOTHYECKUE METOIbI




XHMMHYECKHE,
OHOJIOTUYECKHE,
MHUKPOOHOJIOTHYECKU
€ MCTOAbI

4 CTPYKTYPA U COAEP KAHUE JUCHUITJINHBI

4.1 CTpyKTYypa TUCHHUILIHHBI

Ounas dhopma 00yueHus

Tpynoemkocts (akamem.qacoB)/3 ET

Bunst paboTsl Cemectp 1 Cemectp 2 Cemectp 3 Bcero
OO611ast Tpy10€MKOCTh 144 144 180 468
KonTaktHas pabora 82 78 82 242
Jlekuun 38 36 38 112
[TpakTU4ecKue 3aHATHS 38 36 38 112
KonTtakTHas paboTa B epuon
TEOPETUYECKOI0 O0yUEeHHUS 5 5 5 15
(KoutTO)
KonTtITA 1 1 1 3
CamocrosiTenpHas padbora 36 40 72 148
Bua npomexyTouHou OK3aMeH DK3aMeH DK3amMeH
aTTeCTAIlUN

4.2 Pacnpe)le.ﬂe}me BUI0B paﬁDTI)I U UX TPYAOECMKOCTH 110 pasaejgaM ITUCHUIIJIHHBI

Ounas hopma 00yueHus

Bupl yueOHoM paboThI (B yacax)
KonrakTtHas (dhopma
3aHSITHIA) = DopMBI TEKYLIETO
No o _ o KOHTPOJIS
Tema quCUILINHEL S A =
n/m x z S yCIIeBaeMOCTH,
ol < 288 POMEKYTOUHOMN
[a+] ™
5 = E 5 & E S g aTTecTaluu
o 5 o
z| E £388|3¢
ol B HaBR o| O a
1 cemecTp
Tema 1. Beenenne. Kmaccer
1 a . 1 6 6 4 Pemenue 3amau
HEOPTaHMYECKUX COCAMHCHUN
Tema 2. Ctpoenue atoma u
o | TIePHOJIMHUECKAs CHCTEMA. 1 6 6 Pemenue 3agay,
XuMHYecKasi CBSA3b U CTPOCHUE TECTUPOBAHUE
BEIIECTBA
Tema 3.00630p CBOWCTB
. Pemenune 3amay,
3 | DJIEMEHTOB U UX COEIUHEHHH I10 1 6 6
. cobecenoBanue
MIEPHONICCKON CHCTEME




Tema 4. XumMudeckoe
Pemenue 3amau,
4 | mpoU3BOJCTBO U OXpaHa 1 4 4 4
N cobecenoBanue
OKPY’KAIOIIECH CPEIbI.
Tema 5. CriocoObl BbIpaXXeHUs
5 | COCTaBa pacTBOpOB. 1 4 4 4 Pemenue 3agauy,
PaBHOBecus B pacTBOpax cobecenoBanme
3JICKTPOJIUTOB
6 Tema 6. OxuciIUTEILHO- 1 4 4 4 Pemenne 3amau,
BOCCTAHOBUTEJIbHBIC PEAKITUU TECTUPOBAHUE
7 Tema 7.OCcHOBBI XUMHUYECKOM 1 4 4 6 Pemenue 3amay,
TEPMOJMHAMUKH cobecenoBaHHUE
Tema 8. XuMuyeckass KHHETHKA U Pemenue 3amay,
8 | katanu3. XuMuueckoe 1 4 4 6 MpaKkTHYecKas
paBHOBECHE pabora
Bcero 38 38 36 9K3aMeH
2 cemecTp
Tema 9. DeKTPOXUMHYECKHE
MIPOIIECCHI. DJIEKTPOJIN3. Pemenue 3agauy,
1 N 2 12 12 20
I'anbBaHMYECKUH DJIEMEHT. cobeceoBaHHUE
Koppo3zus metamion
Tema 10. Oprannueckue u
Pemenue 3amay,
2 | HEOPraHMYECKHUE TOJIUMEPHI 2 12 12 10
cobeceoBaHHUE
Tema 11. KauecTBeHHBIH Pemierie 3a1a4
3 | XUMHUYECKHI aHAIIN3 2 12 12 10 ’
TECTUPOBAHUE
Bcero 36 36 40 OK3aMeH
3 cemecT
Tema 12. KoangecTBeHHBIN p
. elIeHue  3ama4
1 XHUMHYECKHI aHaIn3 3 7 7 10 Aad,
cobeceoBaHUE
Pemenne  3amau
2 Tema 13. Kosmonaasle CHCTEMBI | 3 7 7 10 Aad,
cobece0BaHNE
Tema 14. buooprannueckas
Pemenne  3amau,
xumud. Peaknponnas
3 3 7 7 12 IIPAKTUYECKAs
CIIOCOOHOCTH OPTaHUYECKUX
. paborta
COEIMHEHU.
Tema 15.1Toau - n
reTepoyHKIIMOHAIbHBIE Pemenme  sanad,
4 powy 3 9 9 20 IIPAKTHYECKAs
COCIMHEHM S, YYaCTBYIOIINE B AGoTa
IpoIIeccax KU3HEACATSILHOCTH p
Pemenue  3agau
Tema 16. buononumMeps! u ux fad,
5 3 8 8 20 MpaKTHYeCKast
CTPYKTYpPHBIE KOMITOHEHTHI.
pabota
Bcero 38 38 72 IK3aMeH

4.3 Conepxxanue pa3iejioB AU CHUIIMHBI

Tema 1. BBenenue. Kiaccbl HeOpraHu4ecKux coeAUHEHUH
IIpenmer n 3amaun xuMuu. CBsA3b XMMUM C JPYTMMHM HayKaMd B IpuUpoje. XUMHUS U
OKpYyXarolas cpea. ATOMHO-MOJIEKYJIsipHOe yueHrne. OCHOBHBIE 3aKOHBI M MIOHATHUS XUMUU.



Knaccudpukanus xumudeckux BemecTB. Kiaccudpukanus, cmocoObl TOTy4YeHHUS U
XMMHYECKHE CBOMCTBAa OKCHIOB, OCHOBAaHMM, KHCIOT, cojed. ['eHeThueckas CBsI3b MEXIY
OCHOBHBIMH KJIacCaMH HEOPTaHWYECKUX BemiecTB. [IpuMeHeHHe M TEeXHHKA O€30MacHOCTH IPHU
paboTe ¢ OCHOBHBIMH KJIaCCaMU HEOPTaHWYECKUX COCITUHECHHM.

Tema 2. CTpoeHue aTOMA U EPUOAUYECKAS CUCTEMA.

XuMuueckas CBsi3b M CTPOEHUE BellecTBa

XuMH4YecKasi CHMBOJIMKA. 3HAKOMCTBO C XHMHUYECKOW Jaboparopueit. TexHmka
0e30macHOCTH pU paboTe B XuMHuecKoi adboparopun. [locyna u o6opynoBanue. JlaboparopHsii
KypHAJL

[Tepuoamueckuii 3akon J[.1. MenzaeneeBa. CoBpeMeHHast (OPMYyIUPOBKA MEPHOTUIECCKOTO
3aKkOHa. 3HayeHue nepuoanyeckoil cucrembl. CTpoeHue aroma. Monenu CTpPOEHHUS aToMma I10
Peszepdopny u bopy. [IpoToHHO-HEHTPOHHAS MOJIENb CTPOCHUS sIpa aTOMOB. M30TOMBI 1 300apHI.
OcHOBHbBIC TOJOXEHUSI KBAaHTOBOM MEXaHUKU ODJIEKTPOHA. OJEKTPOHHas CTPYKTypa aToMa..
KBantoBbie umcia. IIpuHOMIBI 3amoMHEHHs] aTOMHBIX opoOurtaneil. CTpoeHHE DIICKTPOHHON
000JIOYKH aTOMOB M CBOMCTBA 3JIEMEHTOB.

Monexynsl. Teopust xumudeckoro crpoeHus. O0mue npeaCcTaBIeHUs 0 XUMHUYECKOH CBS3H.
Buner xumuueckoit cBszu. KoBaseHTHas cBsi3b. MeTos BalieHTHBIX cBsizeil. MoHHas CBs3b.
Mertannuueckast cBsi3b. BonopoHbie CBs3H.

Tema 3. O630p CBONCTB 3JIeMEHTOB U X COeJUHEHHUI1 110 IePUOANYECKON cUcTeMe.

Pacnipoctpanenne B mpupone. Pdusnueckue CBOWCTBA, arperaTtHble COCTOSIHMS, LIBET.
XHWMHUYECKUE CBOWMCTBA: IPAHMIIA B MEPUOJUYECKON CHCTEME MEXAY METALIaMU M HEMETaJUIaMH,
B3aUMO/ICIICTBHE MEXY AJIEMEHTaMHU C TOYKU 3pPEHUS PACHOJIOXKEHUs B TaOJIHLE, COOTHOLICHUE C
DHEpruel CBs3H. XapakTepHbIC CTEMEHW OKHCICHUS JUIsl DJIEMEHTOB TJIABHBIX M TOOOYHBIX
noarpynm. [loBenenne coenHEHNI ¢ HEYCTONYMBON CTENIEHBIO OKMCIICHUS.

CpaBHeHUE CBOMCTB COEAMHEHMN 3JE€MEHTOB IJIaBHOM M MOOOYHOM MOATPYII B pa3HbIX
CTENEHSIX OKHUCIEHUs. B3auMozelicTBue MeETauIOB € BOXOM. B3auMopelicTBue aKTHBHBIX
HEMETAJIOB C BOAOH. Peakium ¢ KUCIIOTaMU - HEOKHUCIMTEIAMU, Ieaodntio dajtementoB IV u V
nepuosioB. Bonoponnsle coenuHeHust (coneoOpa3oBaHue, MEPEXOAHbIE, METaI000pa3HbIe,
NOJIMMEpPHBIE, JeTyuue). [anouaHble COeAMHEHUs, MX KiIacCHU(HUKAIUs 10 OTHOLIEHHIO K BOJIE.
["anoreHuaHbIE KOMIUIEKCHI, UX YCTOWYMBOCTb M KOOPAMHALMOHHOE YUCIO B 3aBUCUMOCTH OT
MeTallja U rajoreHua-uoHa. OKcuibl U TuIpoKcHibl. CIocOOHOCTh K MOJMMEPHU3AIMH OKCOMOHOB
JUISL SJIEMEHTOB TNaBHOH (Ha mpumepe psaa Si- P — S - C1) u nobounoii (Ha npumepe psaa Sc - Ti -
V - Cr) rpynn

Tema 4. Xumnueckoe Npou3BOJACTBO U OXPAaHA OKPY:KAKOIIEH cpeabl.

[Tpo6nemsl sxonoruu. OCHOBHBIE HAIMIPABJICHUS Pa3BUTHS COBPEMEHHOTO
KPYMHOTOHH2)KHOTO XMMHUYECKOTO TIPOU3BOJICTBA.

Bpennsbie BeniecTBa B XUMHUYECKON TPOMBIIIIIEHHOCTH: OTXObl XUMHUYECKOTO
MIPOU3BOICTBA, 3arPsI3HEHUE TTOYBBI, BOJIBI, BO3/IyXa, BO3CHCTBHE HA OPTaHU3M UYEJIOBEKa.
CrocoObl OYHCTKH OTPaOOTAHHBIX Ta30B U BOABL. be30TX0HOE XUMUYECKOE MTPOU3BOJICTBO

Tema 5. Crioco0bI BbIpaskeHUs1 COCTaBa PACTBOPOB.

PaBHOBecHs1 B pacTBOpPax 3JIEKTPOJIUTOB

Boga B mpupojae. ®uznueckue U XuMUYECKHE CBOMCTBA BOJIbI. PacTBOPBI.

PactBopuMocTs. CrnocoObl BBIpaOKEHHSI KOHIIGHTpAIlMd pacTBOpoB. JlaBieHuwe mapa
pactBopoB. Kumenue wu kpucramimzanuss pactBopoB. Ocmoc. OCMOTHYECKOE JIaBJICHHE.
PacTBOpuMOCTB Ta30B B *KUAKOCTSX. JIeTydecTs 1 aKTUBHOCTb.

PactBopel anektponutoB. MoHHBIE paBHOBECHS U HUX CMeUIeHUs. Teopusi KHUCIOT U
ocHoBaHuil. Cwmemienue paBHoBecuid. ['mnaponu3 comeit. IlpousBeneHne pacTBOPUMOCTH.
Juccounanus Boasl. BonopoaHslil mokas3aTes.



OOmast xapakTepucTuka pacTBopoB. CBOHCTBa pa30aBIeHHBIX pacTBOpoB. I[loHmxkeHue
TEeMIepaTypbl 3amep3aHusi pacTBOpoB. IloBbllIeHHe TeMmeparypbl KHUIIEHUS PacTBOPOB.
[ToBbIIeHNE TeMIepaTypbl KUIIeHUs: pacTBOpoB. OcmoTHueckoe nasineHue. 3akon Bant-T'odda ams
OCMOTHUYECKOIo JaBieHud. JlaBieHue mapa Haja KHUIKOCThbIO. Ileperonka cmeceil XHIKOCTEH.
JlaBneHue napa 4acTUYHO CMEUIMBAIOLIMXCA M HECMEIINBAIOIINUXCS )KUJKOCTEN. PacTBOpHI ra3oB B
KUAKOCTSX. OTKIOHEHHs oOT 3akoHOB Baur-I'opda um Payns B pacTBopax 3iIeKTpOJIMTOB.
[TpuMeHeHre 3aKOHa JEHCTBYIOIMX MAcC K 3JIEKTPOIUTaM. DKBUBAJIECHTHAS 3JIEKTPOIIPOBOJHOCTb.
W3MepeHue 53IeKTPONPOBOAHOCTH 3JIEKTPOIUTOB. 3aKOH HE3aBUCUMOCTH JIBM)KEHHS HOHOB.
[TpakTHUeckoe NpUMEHEHHUE 3IEKTPOIIPOBOJHOCTH.

Tema 6. OkMCJIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEAKINH

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIbHBIe CUCTCMBI. CTGHCHI/I OKHUCJICHUA BCIICCTBA.
CranmapTHbie OKHCJIUTEILHO-BOCCTAHOBUTELHBIE MOTEHIHABI. Hamnpasnenue
OKUCITUTEILHOBOCCTAHOBUTEIIbHBIX IMPOIECCOB.

Tema 7.0cHOBBI XMMHUYECKON TEPMOAMHAMUKHI
[lonsTHE O XMMHYECKOH TEPMOAMHAMMKE. DK30- M 3HIOTEpMUYECKHE peakuuu. OCHOBBI
tepMoxumun. Hampasienne xumMuueckux npoueccoB. DHTponus. CBoOOAHAs dHEPruUsl.

Tema 8. Xumnueckasi KUHHeTHKA U KaTaIu3. XUMHYECKOe paBHOBeCHE

[lonsitue o xumuueckol kuHeTuKe. CKOPOCTh XMMUYECKUX PEAKUUMN, €€ 3aBUCUMOCTb OT
KOHIIGHTPAllMM PEarupyronux BEIIECTB, MABJICHUA W TeMIepaTypbl. MeXaHW3M XHUMHUYECKHX
peakuuii. Katanus.

HeobGpatumbie u oOpaTumbie peakiuu. XUMUUeCcKoe paBHOBecHe. CMeleHne XUMUYECKOT0
paBHoBecus. [Ipunnun Jle [HlaTtense.

Tema 9. DnekTpoXHMHYECKHE NPOLECChl. JJICKTPOJIH3.

I'anbBannyeckuii 3jaement. Kopposus Merasio

OnexTpuueckas MPOBOAMMOCTh pacTBOpoB. YUucia mnepeHoca. DIEKTPOJHBIE IPOLECCHI.
["anpBaHMYECKHUE 2TEMEHTBI. AKKYMYIATOpPBl. OKUCIUTENN U BOCCTAHOBUTENIU B IPUPOIHBIX BOJIAX.

OneKTpoau3. 3aKOHBI d3JeKTpoiau3a. KoIMYecTBEHHOE OMNMCAHME DJIEKTPOJIMTUYECKUX
npoueccoB. [I[puMeHeHne B MPOMBIIIIIEHHOCTH.

Tema 10. Oprannyeckue 1 HeOpraHu4ecKue MOJUMepbl

OtnenpHple  mpexncraButenn BMC u  npumeHeHMe HMX B pPa3iMYHBIX  OTPACisX
KU3ZHEJEATEIIbHOCTH.

Mertoab! nosyueHust nonumepos. Hedrexummueckuit cunTes.

CrtpoeHre MOHOMEPOB U MX CIIOCOOHOCTH K 00pa3oBaHuI0 noinuMepos. [lonnmepuszanusi.

Conomumepuzanus. [Tonukonaencanus. CononukoHAeHcaus U 6JI0K-COMOIMKOHIEH AU

Knaccudpukanus u Homenkinarypa. OtnnuutensHble ocobeHHoct BMC. ®usnueckue
COCTOSIHUS TIOJIMMEPOB. XMMHUECKHE IPEBPALLCHHSI TIOJTUMEPOB

Tema 11. KauecTBeHHbIH XUMHYeCKHHA aHAIN3

Meroasl kauecTBeHHOTo aHanu3a. CucremMarnyeckuii u apoOHBIN aHamu3. CHCTeMbl
KaueCTBEHHOT'O0 aHaiu3a. AHaJUTUYECKHWE TPYNIbl KaTHOHOB M mepuomaudeckas cucrema J[.U.
MenneneeBa. UyBCTBUTEIBHOCTh AHATUTUYECKUX peakiuil. OCHOBHBIE YCIOBUS OOHapYXEHHS
MOHOB B pacTBOpE. 3aKOH JIEUCTBYIOIIMX MAaCC KaK OCHOBA KAYECTBEHHOT'O aHaIu3a. 3aKOH

JEHUCTBYIONUX MacC M TETePOTeHHBIE MPOIECChl. 3aKOH JEHCTBHUSI MacC M TIPOIECCHI
TUAPOIN3a



Tema 12. KosinyecTBeHHBII XMMUYECKHI aHAIN3

[Ipeamer W MeETOABI KOJMYECTBEHHOTO aHanm3a. | paBUMeTpuueckuii (BeCOBOI) aHAIM3.
CyuHocTh  MeTOJa. AHQJIUTUYECKHE BEChl. BBIYHCIEHHS B TIPaBUMETPUYECKOM aHAJM3E.
Tutpumerpudeckuii (00beMHBIN) aHamu3. CymHOCTH MeTona. MeToabpl THTPUMETPUUYECKOTO
aHaju3a. BerunciieHuss B TUTPUMETPUUYECKOM aHainu3e. MeToibl KUCIOTHO-OCHOBHOTO TUTPOBAHMS
(neditpaninzanuu). CymHocTh Merofa. MHOUKATOpbl METOJa KHUCIOTHO-OCHOBHOI'O THUTPOBAHUA.
TuTpoBaHue B HEBOJHBIX pacTBopax. MeToabl PEeIOKCUMETPUU (OKUCICHUSBOCCTAHOBIICHHUS).
CymHocTh U Kiaccuukamusi MeToJoB penokcumerpuu. llepmanranaromerpusa. Momometpus.
Mertonsl ocaxnenusi. CyImHOCTh M TEOPETUYECKUE OCHOBBI METOJIOB ocaxkaeHus. Kimaccudukamms
metonoB. Komrmuiekconomerpusi. CymHOCTH MeToga. MeToasl  KOMILJIEKCOHOMETPUYECKOTO
TUTPOBAHUS.

Tema 13. KoJls1IoHTHBIE CHCTEMBI

OO0mue mpeacTaBICHUs] 0 MUKPOTETEPOreHHBIX CHCTEMaxX, MOJYKOJJIOMIaX W HEKOTOPhIE
CBOMCTBA MOJIUMEPOB. MeTOAbI MOIYYEHUS! KOJUIOUTHBIX CUCTEM. DJIEKTPOKMHETUUECKHUE SIBJICHUSI.

SIBneHune KoarymsuuMud W CTaOWIM3aluu KOJUIOMAOB. JlucmepcHoe cOCTOSHHE BELIECTBa.
Komnounsl 1 KOJUTOUAHBIE PACTBOPHI. XapaKTEPUCTUKA M KIacCCHU(UKAIUSA KOJUIOUTHBIX CHCTEM.
CTpoeHue MUIICIUTBI. DJIEKTPUYECKUE CBOMCTBA M OUUCTKA KOJJIOUIOB.

Tema 14. buoopranmyeckass xummusi. PeaknuoHHasi CHOCOOHOCTHL OPraHMYECKHX
COeIUHEeHUI.

Crneuunduyeckas peakLMOHHA CHOCOOHOCTH oM YHKITMOHATTBHBIX u
reTepoPyHKIIMOHATBHBIX OPTaHUYECKUX COCIUHCHHM. PeaklmoHHAss CIIOCOOHOCTh OPTaHUYECKUX
COEeIMHEHUI.

Tema 15. Ilosn - ¥ rerepoPyHKIIHOHAIbHBIC COCAUHEHNS, YYACTBYIOLIME B MPOLECccax
JKM3HEAeATeJbHOCTH

Crnenuduueckas peaKLMOHHAs CIIOCOOHOCTh O YHKIIMOHATBHBIX u
reTepoyHKIIMOHAIBHBIX OPTAHUYECKUX COSTUHEHUH.

Tema 16. BuonoMMepsl M HX CTPYKTYPHBbIE KOMIIOHEHTBI

buonornyeckn BaKHBIE TE€TEPOLMKINYECKUE COCAMHEHHS. O-AMHUHOKHCIOTHI, TENTHIBI,
Oenku. YrieBoasl (MOHO-, M- W moJUcaxapubl). HyKIeHHOBbIE KHCIOTBI, HYKJICOTHIHBIC
KO(EepMEHT

4.4 TeMbl M IAHBI NPAKTHYECKUX/JIA00PATOPHBIX 3AHATHI

Tema ‘ Copepxanue 3aHATHS
1 cemecTp
Tema 1. Beenenue. Knaccel | Pemienue s3kciepuMeHTalIbHBIX 3314
HEOPraHWYECKUX COCAMHEHUIN «IlonyyeHne W  XUMHYECKHME  CBOWCTBA
OCHOBHBIX KJIACCOB HEOPraHUYECKUX
BEILIECTBY:
1 1) OKCH/IBI;
2) OCHOBAHHS;
3) KHCIIOTHI;
4) cou
CobecenoBanue
Tema 2. Ctpoenue atoma u
2 NepUOANYECKas CUCTEMA. Tectupopanue
XuMHYecKas CBSI3b U CTPOCHUE
BEIIECTBA




Tema 5. CnocoObl  BeIpakeHus | TecTupoBaHHE

cocTaBa

Tema 6. CobecenoBanue
OKHUCIUTEIbHOBOCCTAHOBUTEIIHHBIE

peaKInH

Tema 7.0CHOBBI XUMHYECKOH Pemenne 3agau CobeceroBaHue
TEPMOJIMHAMUKH

Tema 8. Xumnueckas KHUHETUKA U
Katain3. XMMUYECKOE paBHOBECHE

1. Pemenue skcriepuMEHTAIBHBIX 3aa4
«3aBHCUMOCTb CKOPOCTH XUMHUYECKOH
peaKIyu OT Pa3IuYHbIX PaKTOpPOB»: 1)
IpUPOJA BEIIECTBA;

(]

2) TEMIIepaTypa peakluu;
3) IUTOINAb TOBEPXHOCTH
conpukocHoBeHus 2.CobeceioBanue
cemMecTp

Tema 9. DnekTpoxuMuyeckue
IPOLECCHI. DIEKTPOIH3.
IManpBanuyeckuii anement. Kopposus
METaJIJIOB

TectupoBanue

Tema 10. Opranuueckue u
HEOPraHUYECKHE TOTUMEPHI

Pemenue 3agau TectupoBanue

Tema 11. KauecTBEeHHBIN XUMHUYECKUNA
aHaJIn3

[IpakTuyeckas padora «MeToabl
O0OHapyKEeHHsI BEILIECTBY:

1) peakuuu obHapyxenus katuonos I, I, 111,
1Y,

Y u Y rpynm;

2) peakuuu oOHapy>KeHHUs aHHOHOB
I, Il m III rpymnm;

3) peakiuu oOHApYKEHUS
OpPraHMYECKUX BEILECTB;

4) METObI pa3JeJICHHsI JIEMEHTOB:




OCaAXJACHUEC, SOKCTPAKIIUA,
aHajIn3
CIINIaBOB; aHAJIM3 MHUHCPAJIOB; aHAJIN3 Py

NPUPOIHBIX  OOBEKTOB;  aHAIU3

w

ceMecTp

5)
6)
7)

8)

Tema 12. KonuuecTBeHHBIN [IpakTuueckas padora «OCHOBBI
XUMHUYECKHUH aHaIn3 IPaBUMETPUH U TUTPUMETPHUI:

1) orGop mocyabl U 00OPYTOBAHUS JIJIS
rPaBUMETPUYECKOT0 aHaIH3a; 2) 0TOop mpod
1 IpOOOIIOATOTOBKA;

3) onpenenenue katnoHoB Ba u Fe, 4)
OTIpeJIeIIEHUE COMIEPKAHMS CATHIIUIOBOM
KHUCJIOTBI;

orepaiuii B TATPUMETPUH;
KapOoHaTa HaTPHUs B pacTBOPE;

XJIOpUIAOB;

IIpaBHJia BBIIIOJIHCHUS OCHOBHBIX
OIIpesieNIEHUE COAepHKaHUS
ONPEACIICHUE MAaCCOBOM 10U

KOMIIJICKCOHOMCTPH A

2)

Tema 13. Komonsble cucteMsl [IpakTuueckas pabora «IloBepxHocTHOE
HaTsKeHue. Azncopouus. Xpomartorpadusy»:
1) u3mMepeHue MOBEPXHOCTHOI'O HATSKEHUS
Ha rpaHulle pa3zesna KUIKOCTb — ras;

KHUCJIOTHI Ha yTIIE;
pazziesieHre TUTMEHTOB XJIopoduiuia

U3y4eHUe a1copOLUU YKCYCHOU

Peakmmonnas crrocoOHOCTH
OpPTaHUYECKUX COCTUHEHHIA.

Tema 14. buooprannueckas XuMHsI. 1) PeakimoHHast ClIOCOOHOCTH

2)

KapOOHUIIBHBIX
COCTMHCHU I (QJIbICTUIBI U KETOHBI).
Peakmonnas crnocoOHOCTh
KapOOHOBBIX KUCIIOT U UX
(YHKITMOHATTLHBIX TIPOM3BO/IHBIX.
OKHuCIeHHE OJJEMHOBOM KHUCIIOThI
pacTBOPOM IEepMaHTaHATa KaJIHS

Tema 16. buononumeps! 1 ux [ToBTOpEHME M 3aKpeIIEHNE H3YYEHHOTO
CTPYKTYPHBIE KOMITOHEHTBHI. Marepuaia (pabora ¢ JEKIIMOHHBIM
MaTepHajgoM, ydeOHO! TuTepaTypoit)

S TEMbI JUCHUIIVIMHBI MOAYJA) A CAMOCTOATEJIBHOI'O

N3YYEHUA

TeMbl 1J1s1 CaMOCTOSTEILHOTO N3YUCHUA HEC TPECAYCMOTPCHBI.

6 OBPA3OBATEJIBHBIE TEXHOJIOT' T

Jlexunu, mabopaTopHBIE 3aHATHS, COOECEOBaHIE, TECTUPOBAHUE.
Tewmpl 3aHATHI COOTBETCTBYIOT pazaeny «4.3 ConepikaHue pa3AenoB IUCIUTUTHHBD.
TexHOMOTHS KOHTEKCTHOTO 00y4YeHHUs — 00y4eHHEe B KOHTEKCTE Ipodeccuu peannsyercs B

y‘{e6HLIX 3aIaHUAX, YYUTBIBAOIIUX CHCI_II/I(I)I/IKy HaIpaBJICHUA U HpO(I)I/IJ'IB MMOATOTOBKH.



TexHONOTMSA WHTEPAKTUBHOIO OOyuUeHHs peanusyerca B QopMme Y4eOHBIX 3aJaHuil,
IPEAIONIAaraoX B3anMOCHCTBHE 00yUarONIMXCs, C UCIOIb30BAaHUEM aKTHBHBIX (hOopM 0OpaTHOM
CBSI3U.

TexHOIOTHS HIIEKTPOHHOTO 00YUEHHS PEATN3YETCsl ITPU OMOIIHN 3JIEKTPOHHOM
oOpa3zoBatenbHO cpeabl Caxl'V npu ucnonszoBanuu pecypcos ObC, pu nposeneHnn
ABTOMATU3UPOBAHHOTO TECTUPOBAHUS H T. 1.

7 OHEHOYHBIE CPEJICTBA (MATEPHUAJIBI) JJIsSI TEKYINEI'O KOHTPOJIA
YCHEBAEMOCTH, INPOMEXYTOUHOH ATTECTAIIUM OBYYAIOIIUXCS IO
JUCHUIITIMHE (MOAYJIIO)

JIJis TeKyIIero KOHTPOJISl YCIIEBAEMOCTH CTYJEHTOB U MTPOMEKYTOUYHOU aTTECTAIMH 110
UTOraM OCBOCHUS JTUCUHUILUIMHBI TIPE/IO0JIaraeTcsl BBIMOJIHECHHE CAMOCTOSTSIIBHON pabOThI
CTYJEHTAMH IO clieAyromuM hopmam, KoTopsie BXoaaT B @OC mo JaHHON TUCHIUTUIHHE: —
cobeceqoBaHue;

— TECTHPOBAHUE, — PEIICHUE 33/1aH.

7.1 TecT caMOKOHTPOJIA
1. KosimyecTBO BemecTBa B MOJIfIX, cojep:xaineecs B 117 r xjiopuaa HaTpusi, paBHO

1. 0,2
2. 3
3. 05
4. 2

2. 18,25 r xutopoBoaopoaa (ra3) 3aHUMAKT 00beM (H.Y.)
1.3,3612. 11,20

3. 5,61

4. 2,81

3.Kakas u3 JAHHBbIX pealcunifl ABJIHCTCH pealcmleifl pa3nomennﬂ?

1. Zn+ CuCl2=ZnCl2 + Cu

2. CaCO3=CaO + CO2

3. Clz + 302+2H20 = 2HCI + H2SO4

4. Na+ H2O=NaOH + 1/2H>

4. Kakoe n3 TaHHBIX COeTUHEHNH SBJISIETCS THAPOKCHIOM?
1. NaOH

2. KCl

3. CaO

4. HCI

5. Ilo 3ak0HY JKBHBAJIEHTOB BCe BellleCTBA PearupylT Me:kay co0oii B KOJMYeCTBaX,
MPONOPIMOHAIBLHBIX UX

1. MomsipHBIM MaccaM

2. DKBHUBaJIEHTaM

3. MaccaM 4. oObeMaM

B aTome kausa 4YMCJI0 MOJHO 3al0JHEHHBIX IHEPreTUICCKUX ypOBHeﬁ

6.Ba
1. 2
2. 7
3. 3
4, 4



7.2/1eKTPOHHAs CTPYKTYPa MOCJIEIHEro 3JeKTPOHHOI0 ypoBHs aToMa 3s°3p>. D10 aTom

1.
2.
3.
4.

cepa

ocdop
THUTaH
Meab

8.B MOJICKYJI€ KAKOT'0 COCIMHCHUS CBA3b KOBAJICHTHAA MOJISIpHas

PonbdE

9
1
2
3
4

10.

NF

Ch

HCl
C(anmasz)

. Bua rudpuauszanuu moJiexysie CHs

Sp
sp?
sp°
HCT

IIpu odpazoBannu mogekyabl CaCOs Boigenuaoch 325 k/l:xk. Kakoe konnuecTso

TeNJia NOIrJIOTUTCH MPH pa3io:keHnd MoJiekyabl CaCOs?

1.
2.
3.
4.

11.

650k /Ix
325k /x
1300k 1x
200 xJIx

TepMoxumuveckoe ypaBHeHue peakuuu aA + bB = dD + Q mnoka3biBaer, 4TO

JaHHBIH nmpouecc (Bblﬁepl/ITe ABa NMpaBUJIbHBIX OTBeTa)

CMECTUTCA

YHCITY:

el A

ABJIACTCA DK30TCPMUYCCKUM
ABJIACTCA DOHAOTCPMHUYCCKUM
MMPOTCKACT C IMOTTIOMIEHUC TCIIJIOTHI
MMPOTCKACT C BBIACICHUCM TCIIJIOTHI

12. Cxopocts npsimoii peakuun H2 + 12 = 2HI paBna

-

2.
3.
4.
13.
1.
2.
3.
14.
1.

2.
3.

v1=K[I2]
vi=[l2] [He]
v1 = K[H2]
V1=K

PaBHoBecue peaxkuumu Hz (r.) + I2 (r)= 2HI () npu noBblllIeHHMH JaBJIEHUS

BJIEBO
BIIPABO
HE CMECTUTCS

B nepuoauyeckoil cucremMe 3JIeMEHTOB HOMep NepHOAA BcerJa COOTBETCTBYeT
BCEX 3JIEKTPOHOB B aTOME

BAJICHTHBIX DJIEKTPOHOB B aTOME
JJIEKTPOHOB TOJBKO Ha BHEIIHEM YpPOBHE aroMa 4. ypOBHEW, IOJ KOTOPBIMH

PacCIoJIOKCHBI 3JICKTPOHBI aTOMa



15. YcioBue caMoOnpou3BOJIbHOIO NPOTEKAHUS MpoLecca
1. ymenbmienue suepruu [ ndoca

2. yBenuueHue sHeprun ['m60ca

3. osHeprusa ['mu66ca He U3MeHseTCA

16. 100 ma 1M pacrBopa KCI cogep:xar
1.74,5  conu 2. 7,45 r conu 3. 149 r conmu

4.14,9 r comn

17. Ilpn muccounanun Na2SO4 Ha HOHBI KOJIMYECTBO 00Pa30BABIIMXCH HOHOB PABHO
1. 2

2. 4

3. 3

4. 5

18. Merajinueckue cBoiictBa B psiay djiementoB K — Na - Mg — Al
YBCIUMYMUBAIOTCSA

YMEHBIIATCS

HC U3MCHAIOTCA

HE 3HAI0

Eall el

19. B nopuuu npocroro Bemecrsa Cu ¢ ykazaHHoil macco 16 (B rpammax) 4ucio
aTOMOB pPaBHO:

1. 1,2-10%
2. 1,5-10%
3. 2-10%
4, 3-10%

20. 'omorenHble peakuuu — 3TO
1. N2+ 02=2NO (1)

2. Pb? +S%=PbS|

3. COs* + H"=CO27+ H;0

4. OH +H"=H0 (k)

+ -MOH/)

21. pH pacrBopa paBna 8. Konuenrpanus nonos H B pacrBope paBHa (T

1. 8

2. 10-8

3. 10-6

4. 6

22. Ypasuenue HS + OH = H20 + S? onuchiBaeT B3auMoeiicTBHE MEKTY
1. NaxSwu HxO

2. NaHS u H2SO4

3. KHS nu KOH

4. K2S uNaOH

23. Ilpu rugpoanse conu K2S peakuust pacrBopa oyaer
1. xwucnas

2. IenovHast

3. He#TpanpHas



24, JIna peakuun N2 + 3H2 = 2NH3 + Q M0:KHO cMeCcTUTH paBHOBeCHE BIIPABO
1. moBbIIEHHE TaBICHUS

2. TIOHW)XEHUE JaBIICHUS

3. HarpeBaHue 4. OXJaXJICHHUE

25. B peakuuu coenumneHusi Cr + O2 = Cr203 (+389,3) koanuyectBo TemaoTnl (kXx)
COOTBETCTBYET OJJHOMY MOJIb BTOPOI0 PeareHTa cJea0oBaTeJIbHO, TeMI10Boi dPpPeKT peakuuun
(x:x) paBen

1. 182

2. +74

3. +205

4. +1168

26. Macca (1) nopuuu XJJOpoBoA0poaa, 3anumarieit 13,44 ;1 (1.y.) paBHa
1. 8,25

2. 219

3. 24

4. 31,5

27. Peakums pas3Jio:keHusi — 3TO

1. AlS + 6H20 = 2AI(OH)3| + 3H2S1

2. KOH + HC1 =KC1 + H20O

3. 2A1 +2NaOH + 6H20 = 2Na[A1(OH)s] + 3H21
4. 2Cu(NO3)2 =2Cu0O +4NO21 + O21

Kputepun oumeHkH: — OLEHKA «OTJIHYHO» BBICTABIACTCS CTYACHTY, €CJIH BBINOJIHEH
MOJIHBIM 00BEM paboThI,

410 cooTBeTcTBYyeT 85-100 %0;

— OIIEHKA «XOPOIII0» BHICTABISIETCS CTY/ICHTY, eciii BeinoiaHeHo 70-84 % paborTsr,

— OLIEHKA «Y/AOBJIETBOPHTEIBLHO» BBICTABISETCS CTYJIEHTY, €CIH BBHINOIHEHO 52-69 %0
paboThI;

— OlleHKAa «HeYA0BJIeTBOPUTEIbHO)» BHICTABIIAETCS CTYACHTY, €CJIH BBIMOJIHEHO MeHee 51
% paboThI.

7.2. Bonpocsl AJis1 cobece10BaHUs
Peakuun, xapakTepHsle 1151 OCHOBaHUI
Peakuuu, xapaktepHble AJ1s1 KUCIOT
Peaknuu, XapakTepHbIE MJIs COJIEU
Crioco0bI oTy4eHUs OCHOBaHU I
CriocoObI mostyyeHust KUCIOT
XapakTtepuctuka aM(pOTepHBIX THIPOKCH]IOB
Hanumute snekTpoHHbIE POPMYIIBI AaTOMOB 3JIE€MEHTOB € MOPSJIKOBBIMU HOMepamu 14
1 40. Cxosbko cBoOOAHBIX d-opOuTanel y aToMOB MOCJIETHETO dieMeHTa?
8. Mzoton yrnepona-11 obpazyercs nmpu 6omMOapIupoBKe MPOTOHAMHM SA€p aTOMOB a30Ta-
14. CocraBbTe ypaBHEHHE 3TOM SIIEPHON PEaKIMK U HAIIUIIKUTE €r0 B COKPAIIEHHON dopme
9. HanwummuTte 3eKTpOHHBIE POPMYIIBI ATOMOB, SJIEMEHTOB C MOPAIKOBBIMU HOMepaMH 15
u 28. UeMy paBeH MaKCHUMAaJIbHBIM CIIUH P-3JIEKTPOHOB y aTOMOB MEPBOTo U d-3JE€KTPOHOB Y
aTOMOB BTOpOTO 2JIEMEHTA?
10. Hammmmre 3reKTpoHHBIE (OPMYIBI aTOMOB AJIEMEHTOB C MOPSIKOBBIMH HOMepamu 21
u 23. Ckonbko cBoOOIHBIX d-opOuTasneil B aToMax 3TUX 3JI€MEHTOB?

NoogokrwbdPE



11. CkonbKO M Kakue 3HA4eHUs MOXKET NMPUHMMATh MarHUTHOE KBaHTOBOE 4MCiIO ml mpu
opoutansHoM uucie 1 =0, 1, 2 u 3? Kakue 31eMeHTHI B IEPUOJUIECKON CHCTEMEe Ha3bIBaIOT S-, P-,
d- u f-anementamu? [IpuBeauTe npuMepsbI

12. Kakue 3HaueHMs MOT'YT IPUHUMAaTh KBaHTOBbIE Yncia 1, 1, Tl 1 ms, Xapakrepusyrouye
COCTOSIHUE AJIEKTPOHOB B aToMe? Kakue 3HaueHus OHM NPUHHUMAIOT JJIsl BHEUIHUX 3JIEKTPOHOB
aToma Maraus?

13. IlpuBeauTe mpUMEpPHI peaKkIUii THAPOIN3A:

a) 1Mo KaTHOHY;

0) 110 aHHOHY;

B) [10 KATHOHY U 10 aHUOHY

14. Kakue ¢axTopsl BIUSAIOT Ha CKOPOCTh XMMHYeckux peakmmii? 15. Kakue dakxTopsi
BIIUSAIOT Ha CIIBUT XUMUYECKOTO PAaBHOBECHS?

15.

Kputepun onenkmn:

— OLICHKA «OTJIMYHO» BBICTABJISETCS CTY/ICHTY:

eciu mpo0JIeMa pacKphITa MOJTHOCTHIO, MPOBEEH TIIATEIbHBIA aHATTN3, HH(OPMAIIHS

CUCTEMAaTU3UPOBAHA U JIOTUYECKU CBSI3aHA;

— OLIEHKAa «X0pomo» — eciau Mpoljema JOCTATOYHO PACKPBITA, IPOBEIEH aHAIU3,
uH(popMalKs mocle0BaTeIbHa CUCTEMaTH3UPOBAHA;

— OLIeHKA «Y/0BJIETBOPHUTEJBHO» — €CJIM IpodJieMa pacKpbITa HE IOJHOCTHIO, BBIBOJbI HE
000CHOBaHbI, UH(OpPMALIHS HE COBCEM IMOCIEA0BATEIbHAS;

— OLEHKa «HeyIO0BJeTBOPHUTEJIBHO» — €CIM I[po0ieMa HE pPACKpbITa, BBIBOJBI
OTCYTCTBYIOT, HH(OpMaIIKs HE CBSI3aHa, HEJIOTUYHA.

7.3. 3apauu Ui peleHust

1.M300pa3uTe MeKTpOHHBIE U AIEKTPOHHO-Tpaduueckue GopMyIibl a30Ta U THTAHA.

2.Ha kakoM OCHOBaHMM XJIOp U MapraHel] MOMEIIEHbl B OJHY TPYIIY MEPHOIANYECKON
CHCTEMBI, HO B Pa3HbI€ TOJTPYIITIHI?

3.1300pazute snekTpoHHO-Tpaduyeckyro QopMyny aroMa HoAa B BO30YKICHHOM
COCTOSIHUH, TIPEIIECTBYIOIIEM 00pa3oBanuio uM coenunenus 1Cls.

4.AtomMHOE spo akTUHUM 227 wu3nywyaer 6a u 3P wactuipsl. CocTaBbTe CyMMapHOe
ypaBHEHUE AAepHbIX peBpaniennii. Kakoii anemenT oOpasyercs?

5.Uepe3 ckomnbko jer u3 16 r pagusa ocranercs He pacnasmmmces 0,5 T, eciid nepuo ero
nostypacnasa cocrasiuser 1620 ner?

6.0nummMTe MpPOCTPAaHCTBEHHOE pacmonoxeHne aromoB B Moisekyne AlCls. ITokaxwure
MepeKPhIBAaHUE IEKTPOHHBIX 00IaKOB, YKOXKUTE TUIT THOPHUIU3AIUH.

7.Yemy paBHBI BaJlGHTHOCTH W CTENEHHM OKHUCIeHUs yriepoaa B monekynax: CHa, CoHa,
CoHo?

8.B xakoM M3 mepeunciaeHHbIX coequHeHui cBsa3u Hanbonee nonsipasl: HCI, F2, H20, NHs,
H2S?

9. Jlnuna gumnois cessu H — O = 0,315 - 107° M. Beruncnure ee IUMNOIBHBI MOMEHT B
nebasx

10. Kakas u3 mpuBeIeHHBIX YacTUI[ 00pa3oBaHa MO JOHOPHO-AKIENTOPHOMY MEXaHU3MY:
F2, HF, BF4, BF3

Kpurepum ounenku:

— omeHka «oramyHo» (85-100 %) BbIcTaBNseTCS CTYAEHTY, €CIIM BBIINOJIHEH ITOJHBIN
00beM paloThl, OTBET CTYAEHTA MOJIHBIM M MpPaBUIbHBIA, KOTOPBIA MOATBEPKAAET CHOCOOHOCTH
cTyaeHTa 0000maTe Marepuan, CaMOCTOSTEIbHO JIeNIaTh MPAaBUIbHBIE BBIBOJBI, BBIPAXKATh CBOE
MHEHHE, B COOTBETCTBUH C WLIFOCTPUPYIOLIIUMHU IPUMEPaMU;



— omenka «xopomo» (70-84 06) BbIcTaBIAETCS CTYAEHTY, €CIM OTBET CTYACHTA
NPaBWIBHBIN, HO HETIOIHBIH, T.€. U1 HOATBEPKACHHS OTBETAa HE MCIOIb30BAHBI HILTIOCTPHPYIOIINE
npuMepsl, 000011aroIIee MHEHHUE CTYJEHTa HEI0CTaTOYHO MOATBEPKACHO;

— OIEHKa «yAOBJIETBOPUTEIBbHO» (52-69 90) BBICTABIISCTCS CTYICHTY, €CIH OTBET
NPaBUJICH B OCHOBHBIX MOMEHTAaX, HE HCIIOJIb30BaHbl MIUIIOCTPUPYIOIIME MPUMEPBI, COOCTBEHHOE
MHEHHE CTY/ICHTa HE MOJATBEPKACHO, €CTh OIIMOKN B ICTAISIX MM OHHU IPOCTO OTCYTCTBYIOT;

— OLleHKAa «HeyaoBJeTBOpuTeabHO» (0-51 %) BhicTaBNsSCTCS CTYACHTY, €CIH BBHITIOJIHEHO
meHee 51 % paboTbl, B OTBETE CYIIECTBEHHbIE OIIMOKN B OCHOBHBIX aCIIEKTaX TEMBbI.

7.4. Bonipochl Uil MOATOTOBKH K IK3aMeHY

1. Ilpeamer u 3amaun xumuu. CBs3b XMMHUU C APYTMMH HayKaMy B NpUpoje. XUMUS U
OKpYyXKarolas cpena.

2. AtoMHO-MoJeKyspHOe yueHHe. OCHOBHBIC 3aKOHBI M MOHATHS XUMHU. XHUMHUYECKast
CHUMBOJIMKA.

3. Tlepmonmmueckuit  3akon J[.M. MenneneeBa. CoBpeMeHHass  (HOpMyIHPOBKa
€pUOANYECKOr0 3aKOHA. 3HAYEHHUE NIEPUOJUIECKON CUCTEMBI.

4. CrpoeHnue atoma.

5. Mogenu ctpoenus aroma o Pezepdopay u bopy.

6. IIpoToHHO-HEHTpOHHAs MOZENb CTPOCHHUS sapa aromMoB. M3oTombl W M300aphl.
OcHOBHBIE TI0JIOKEHUS KBAHTOBOM MEXaHUKH JIEKTPOHA.

7. OnexkTpoHHas CTpykTypa aroma. KBaHToBble uncia. [IpuHINIIBI 3a110JTHEHUST aTOMHBIX
opOuTaiei.

8. CrpoeHue 31eKTPOHHON 000JIOYKH aTOMOB M CBOICTBA DIIEMEHTOB.

9. Monexkynsl. Teopuss xumudeckoro crpoenus. OOmue NpeacTaBICHUS O XUMHUYECKOM
CBSI3U.

10. Bugsl xumuueckoi cBsi3u. KoBaneHTHas cBs3b. MeToJl BaJeHTHBIX cBsA3el. MoHHas
CBS3b.

11. Merannuyeckas cBsizb. BogopoaHbie cBs3u.

12. Knaccugukaius 1 HOMEHKJIaTypa XUMHUIECKUX COCTMHEHUH.

13. Oxcunpl. Homenxnarypa. Ilomydyenume. Xumuueckue U (U3HYECKHE CBOMCTBA.
IIpumeHeHue.

14. OcnoBanus. Homenknatypa. Ilomydenume. Xumuueckue M (uU3MUECKHE CBOMCTBA.
IIpumeHeHue.

15. Kucnotsl. Homenknatypa. Ilomydenue. Xumuueckue M (U3MYECKHE CBOMCTBA.
IIpumeHeHue.

16. Comu. Howmenknarypa. [lomyuenne. Xumuueckue H  (U3MYECKHE CBOICTBA.
[Ipumenenue. Xumuueckue GOpMYIIbL.

17. Knaccudukanus xumudeckux peakiuil. CoctaBieHue ypaBHEHMH peakiuil. Pacuers
110 YPAaBHEHUSIM.

18. Bopna B npupone. duznyeckre 1 XMuMUYECKHUE CBOHCTBA BOJIBI.

19. PactBopsbl. PacTBOpHMOCTB.

20. CriocoObl BhIpaXeHHs COCTaBa PaCTBOPOB

21. PacTBOpHI 37€KTpOIUTOB. MOHHBIE paBHOBECHS W WX CMEUICHHSA. TeopHusi KHCIOT H
OCHOBaHUH

22. TlpousBenenne pacTBOpUMOCTH. Jlucconmarst Boabl. BomopoaHblii mokas3areib

23. Cwmenienue paBHoBecuil. ['uaponus comneit

24. OKHCIHTETBHO-BOCCTAHOBHUTEIbHBIE CUCTEMbI. CTENIEHN OKHMCIICHHS BEIIECTBA

25. CrangapTHble  OKUCIIMTEIIbHO-BOCCTAaHOBMUTENbHBIE  MOTEHIMalnbl.  Hampasrnenue
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX ITPOLIECCOB

29. 3akoH JEHCTBYIOUIMX MacC KaKk OCHOBA KaueCTBEHHOI'O aHaIM3a. 3aKOH JIEHCTBYIOIINX
Macc U FeTepOreHHbIe MPOLIECChl. 3aKOH JEHCTBHUS Macc U MPOLECCHl THIPOIU3a.



30. INonarue o xumuueckoi kuHeTHKE. CKOPOCTh XMMHUYECKHX PEAKLUi, ee 3aBUCHMOCTb
OT KOHIIEHTPALIUY PEarupyroInX BEUIeCTB, JaBICHHS U TEMIIEPATYPbI

31. Karamms

32. HeoOpatumble W o0OpaTuMble peakmuu. XUMHUYECKOe paBHOBecue. CwmerieHue
xumuueckoro pasHosecus. [Ipunnun Jle larense

32.9nekTpoaHbie mpoiiecchl. ['anbBaHMYECKHE JIEMEHThI. AKKYMYJISATOPbl. OKUCIUTEIN U
BOCCTAHOBHUTEJIU B IPUPOIHBIX BOJAX

33.0OnekTponu3. 3aKOoHbI 3€KTpoJin3a. KoMuecTBEHHOE ONMMCaHUE HIIEKTPOIUTHUYECKUX
npoiieccoB. [I[puMeHeHne B MPOMBIIIIIEHHOCTH

Kputepuu onenku 3ayera:

OIIEHKA «324YTEHO0)» BHICTABIISICTCS CTYICHTY, €CIIH

1) BbINOJIHEH MOJHBIA 00BEM PabOTHI B TeUeHUE cemecTpa, uTo coorBercTByeT 100% mmun
85-100 6ass1am, a Ha 3a4eTe — OTBET CTYJCHTA MOJIHBIN U TIPABUIIbHBIN;

2) eciH BBINOJIHEHO 75% paboThl B TEUCHUE ceMecTpa, uTo cooTBeTcTBYeT 70-84 Gasiam,
a Ha 3a4eTe — OTBET CTY/ICHTA MPABWIbHBIN, HO HEMOJIHBIN;

3) ecnu BoimosHeHO 50% pabOTHI B TEUCHHE CEMECTpPA, YTO COOTBETCTBYET 52-69 Gasiam,
Ha 3a4YeTe — OTBET IPABUJICH B OCHOBHBIX MOMEHTaX, €CTh ONIMOKH B JICTANISAX JCTATH MPH OTBETE
HE YYTEHBI; OLI€eHKA «He 3a4TeHO0» BBICTABIISIETCS CTYACHTY, €CIIM OH: 32 CEMECTP BBHITIOJIHIII MEHEE
50% pabotsl (Hadpaa 0-51 6aJu1), Tpu OTBETE HA 3a4eTe AEMOHCTPUPYET HEOOJbIIOE TOHUMAaHUE
po0JIeMbl, OTBETHI Ha OOJIBITMHCTBO BOIPOCOB HETOUHBIE.

7.5. Boripocs! AJisi NOATOTOBKHU K IK3aMeHY

1. PactBOpbl 371€KTpoauTOB. MOHHBIE paBHOBECHsS M MX CMeEIIeHUs. Teopust KHUCIOT U
OCHOBaHUMI

2. IIpousBenenue pactBopuMocTu. Jucconuanus Boabl. BomopoaHslii nokasareib

3. Cwmemienue paBHoBecuil. ['maponus comneit

4. 3akoH AEWCTBYIOIIMX Macc KaKk OCHOBA Kaue€CTBEHHOI'O aHalIM3a. 3aKOH JIEHCTBYIOIINX
Macc U reTepOreHHbIe MPOLIECChl. 3aKOH JEHCTBHUS Macc U MPOLECCHl THIPOIN3a

5. Ortnpensuble npeacraButenu BMC M npuMeHeHHME HMX B pa3iMYHBIX OTPACIIX
KU3ZHEJEATEIIbHOCTH

6. OcoOeHHOCTH CTPOEHHUS BEIECTB, UCIOIb3YEMBIX JIJISI MOIYUYEHUS TOJIMMEPOB

7. Cnoco0bl oTy4yeHHs MOJIMMEPOB, OCHOBHBIE PEAKIINH, JIEKAIINE B UX OCHOBE

8. Ilomumeps! KMBBIX OPraHU3MOB, KaK MPEICTABUTENN OMONOIMMEPOB

9. IIpumenenne BMC

10. AnanmuTHuecKkue rpymibl KATHOHOB U nepuoandeckas cucrema J[.J1. Menneneena

11.YyBCTBUTENHHOCTh AHATTMTUYECKUX peakinii. OCHOBHBIE YCIIOBUS OOHAPYKEHUSI HOHOB B
pacTtBope

12. 3akoH IEHCTBYIOINX MacCc KaKk OCHOBA KAYECTBCHHOTO aHAIIN3a

13. 3akoH AEHCTBYIOIIMX MacC M TeTepOreHHbIe NPOLEcChl. 3aKOH JEHCTBHS Macc U
MPOLIECCHI THIPOIIU3a

14.IIpenMeT U MeTOJbl KOJUYECTBEHHOTO aHanu3a. [ paBuMeTpuueckuil (BeCcOBOif) aHanu3
15. CymHocTh MeTOAa. AHAIMTUYECKHE BECHI. BRIUMCIIEHNS B TPaBUMETPUUECKOM aHAIN3€

16. Turpumerpuueckuii (00beMHBbIH) aHanu3. CymHOCTh MeToAa. MeTo bl

TUTPUMETPUUECKOTr0 aHaNN3a. BerurciieHus: B THATPUMETPUYECKOM aHaIN3e

17. Metonbl KHCIOTHO-OCHOBHOT'O TUTpOBaHMs (HeTpanu3zaiun). CyImHOCTh METOa

18. MHaukaTtopel METOAAa KHUCIOTHO-OCHOBHOTO THUTPOBaHHSA. THTpPOBaHHE B HEBOJTHBIX
pacTBOpax

19. Meronbl penokcuMeTpun (OKHCICHUS-BOCCTAaHOBIECHNs). CyIIHOCTh M KiIaccupuKanus
METOJ0B peokcumerpun. [lepmanranaromerpus. Mogomerpus

20. Kommiekconomerpus. CymHOCT MeToma. MeToAsl  KOMITIEKCOHOMETPHUECKOTO
TUTPOBAHHUS



21. Meroapl ocaxaeHus. CylHOCTh H TEOPETUIECKIE OCHOBBI METOJIOB OCAXKICHUS

22. JlucriepcHOE COCTOSTHHE BetecTBa. KoJIOnapl ¥ KOJIOUIHBIE PAaCTBOPHI

23. XapakrepucTuKa W KIacCUPUKANUS KOJUIOUAHBIX cUcTeM. CTpoeHUEe MUIIEILIBL.
DJIEKTpUYECKHE CBOMCTBA U OYMCTKA KOJIOUIOB

24. Metoapl MOTYYCHHUS] KOJUIOMIHBIX CHCTEM. DJIEKTPOKMHETUYECKHE sBIieHUS. SIBiieHue
KOAryJisiliiy U CTa0MIIN3aIliH KOJUIOU OB

25. OO0mue npencTaBIeHUs] 0 MUKPOTETEpOTeHHBIX CHCTEMaX, MOTYKOJUIOUAaX
26.

Kpurepun oneHku:

— OIlEeHKA «OTJHMYHO» BBICTABJSCTCS CTYACHTY: €CIIH OTBEThI Ha BOIPOCH Ouiera
MPEJICTaBJICHBI MOJHOCTHIO, MPOBEAEH TINATENbHBIN aHaiu3, MHQOpMAaIMs CUCTEeMaTH3UPOBaHA U
JIOTUYCCKU CBsA3aHA, AOMNOJHHUTCIBHLIC BOIPOCHI TAKXKC OCBCIIAOTCA B ITOJIHOM O6’beMe, qTo
MOIYEPKUBACT CUCTEMHbIE 3HAHUS;

— OIIEHKA «XOPOII0» — €CJIM OTBETHI HA BOMPOCKHI OHMIIETa OCBEIICHBI JOCTATOYHO TIIyOOKO,
HO JIOMYIIeHbl HEOONbIIMEe HETOYHOCTH, NpeAcTaBisieMas HH(oOpMalus Mociel0BaTelbHa,
CHCTEMATH3MPOBAaHA, JIOTIOJHUTEIBHBIE BOMPOCHI TPEeOYIOT HEOONBIION TOATOTOBKH, HO
MOJTBEPKJIAI0T XOPOIINE 3HAHHs 00yYaroIIerocs;

— OLIEHKA «Y/0BJETBOPHUTEIbHO» — €CJIH BONPOCHI OWJIETa OCBEIIECHBI HE IMOJHOCTHIO,
BBIBOJIbI He 000CHOBaHBI, HH(OPMALIUS HE COBCEM IOCIEA0BATENbHAS, JOMOJIHUTEIbHBIE BOIPOCHI
BBI3BIBAIOT OIMPCACIICHHBIC TPYAHOCTH IIPU OTBETC HA HUX,

— OLIEHKA «HeY/JA0BJIETBOPUTEIbHO0» — €CJIM OTBEThI HA BOMPOCHI OUIIETa HE MIPEICTABIICHBI,
JOMOJIHUTCIIBHBIC BOIPOCHI HC IMOATBCPKAAKOT 3HaHI/II71, uajjaracmast I/IH(i)OpMaLII/Iﬂ HE CBiA3aHa,
HEJIOTMYHa.

8 CUCTEMA OLNEHUBAHUS IIVTAHUPYEMBIX PE3YJIBTATOB OB YYEHUA
BAJIVIBHASA CTPYKTYPA OHEHKH

MunaumanabHOe 111 | MakcuManbHOe
aTTecTaluu IUIA aTTeCTallnu
Ne dopMa KOHTPOJIA
KOJINYECTBO KOJINYECTBO
0anoB 0anoB
1 cemecTp

1 [locemenne 1eKun 0,5 0,5
UTOI'O 4 4

2  [BoimonHeHUE MPaKTHYECKUX padoT 3 5
UTOI'O 9 15

3 [Pemenwue 3agau 3 5
UTOI'O 24 40

4 TectupoBanue 3 5
NUTOI'O 6 10

5 |CobecenoBanne 3 5
HUTOI'O 6 10
3ageT 3 21
UTOI'O 52 100

2 cemecTp

1 [[locemenue neKuuu 0,5 0,5
HUTOI'O 1 1

2 Pemenue 3amau 3 5
UTOI'O 30 55

3  [TectupoBanue 3 5




NUTOI'O 18 30
OK3aMeH 3 14
NUTOI'O 52 100

9 YHEBHO-METOANYECKOE U UHOOPMALIMOHHOE OBECIIEYEHHUE
JUCHHUIIJINHBI

9.1 OcHOoBHasl 1MTEpPaTypa

1. OOmas u HeopraHuyeckas XUMHus. 3aJJa4HUK : yueOHOe MOocoOHe ISl aKaIeMUYEeCKOro
Oakamapuara / C. C. babkuna [u nap.] ; mox pen. C. C. babkuno#i, JI. JI. Tomunoit. — M. :
N3patensctBo FOpaiirt, 2017. — 464 c. —(Cepm{ bakanaBp. Akagemudeckuii kypc). — ISBN 978 - 5
-534 -01498 -3. — Pexum gocrtymna : www.biblio — 1 — 9 1 DBC - online.ru/book/3B9A3BBA —
C7D5- 4412-9876-9241ED663F11.

2. OOmas u HeopraHuveckas XuMmus : ydeOHuMK Uit By3oB / D. T. Oranecsn, B. A.
ITonkos, JI. W. llep6akoBa, A. K. bpensb ; mox pen. . T. Oranecsna. — M. : U3parensctBo IOpaiit,
2017. — 448 c. — (Cepus : Cnemumamuct). — ISBN 978-5-534-01475-4. — Pexum poctyma :
www.biblioonline.ru/book/23B227C4-E87EACAG-BCF5-A5279E2D91D7

3. OOmas u Heopranmueckas Xxumus. JIabopaTOpHBINA MPAKTHKYM : ydeOHOE mocodue s
By30B / W. b. Anukuna [u ap.]. — M. : UznatensctBo HOpaiit, 2017. — 477 c. — (Cepus : bakanasp.
Axanemmuuecknii  kypc). —  ISBN  978-5-9916-1868-7. —  Pexum  nmocryma
www.biblioonline.ru/book/B5B1B5AE-05F1- 4C85-A9F2-0E9750003EAO.

4. Cracp, H. ®. CinpaBo4ynHuK 110 00IICH 1 HEOPTraHMYECKON XUMHUU : ydeOHOe mocobue s
CIIO / H. @. Crace. — 4-¢ uszn. — M. : UszmarensctBo FOpaiit, 2017. — 92 c. — (Cepus :
[Tpodeccuonansuoe oobpazoBanue). — ISBN 978-5-534-03880-4. — Pexxum nocryma:

www.biblioonline.ru/book/E24FAQ072-A20D4710-BE82-0B153C7E6183.

5. XuMmusi OHOTEHHBIX DJJIEMEHTOB : Y4eOHO-METOJIUYECKOE IMOocoOue Ui CTYACHTOB
meaunuHCcKuX By30B / @®I'BOY BO BI'MY um. H. H. Bypaenko ; cocrasurenu : B. M. Kiokosa, H.
H. Ilonomapesa, H. M. OBeukuna [u ap.]. — Boponex : BIMYVY, 2019. — 58 c. — JlocTtyn nonoruny
nu  mapomoURL:  http://libl.vingmu.ru:8090/MegaPro/Download/MObject/809. —  Tekcr:
JJIEKTPOHHBIN

6. TrokaBknHa H.A. Broopranndeckas xumus : yaeOHHK U1t Mea. By30B/ H. A. TrokaBknHa
— Mocks: U3parenscrBo «Memninaa ».2010. —416¢. -ISBN978-5- 9704-1773-7. — Tekcr :
HEIOCPEICTBEHHBIMN.

9.2 JlomotHMTE/ILHAS JIUTEPATYPA

1. Axwmeros, H.C. O6mas u Heoprannyeckas xumus. — M.: Beicias mkona, 2002 —743 c.

2. Amnapues, A.W. O0uas u Heopranudeckas Xxumus : yueOHoe nocobue / A.M. AnapHes,
JI.B. IllleBuunpiHa ; MuHuctepctBo o0OpazoBaHus U Hayku Poccuiickoit  ®enepauuu,
HoBocuOupckuii rocyaapcTBeHHbIN TexHndeckuit ynusepcuter. — HoBocubupcek : HI'TY, 2015. —
4. 2. Xumus smemenToB. — 90 c. : tabn. — bubmuorp. B ka. — ISBN 978-57782-2738-5 ; To xe
[OnexTponnslii pecypc]. — URL: http://biblioclub.ru/index.php?page=book &id=438292

3. bBbabwuu, JI.B. [IpakTHKyM 10 HEOPTaHWYECKOW XMMHH: Y4eO. TOCOOHe /I CTYICHTOB
nea. Mu-tos / JI.B.babuy, C. JI. bane3un, ®@. b. ['mukuna u ap. — 4-e uza.nepepad. — M.

[Ipocsemenne, 1991 —320 ¢

4. T'numnka, H.JI. O6mas xumus. YyeOHoe nocodue anst By3oB. — M.: Unaterpan — Ilpecc,
2002.- 728 c.

5. T'munkxa, HJL. 3amaum m ynpaxkuenus no oOmed xumuu. — M.: Muterpan — Ilpecc,
2002.- 240 c.

6. Jlumgun, P.A. TecToBble 3a1anus Mo 0OIIEH U HEOPTAHMUECKON 3XUMUU C PEIICHUSIMU U
orBetamu / P.A. Jluaun, E.B.CaBunkuna, H.C.Pykk, JI.FO.Anmuk6epoa — M.: BUHOM.

JIaGoparopus 3nanmii, 2004, r. — 230 C.: ni.

7. Kan P., Jlepmep O. Brenenue B xumuueckyro HomeHKIaTypy: Ilep. ¢ anrn./Ilox pen. B.
M. IloranoBa u P. A. Jlugmna. — M.: Xumwms, 1983. — 224 c. 7. Vrau, 5. JI. OOmas u
Heopranuyeckas xuMusi, M.: Beicias mkoia, 1997 — 527 c.



http://www.biblioonline.ru/book/23B227C4-E87E4CA6-BCF5-A5279E2D91D7
http://www.biblioonline.ru/book/23B227C4-E87E4CA6-BCF5-A5279E2D91D7

9.3 IIporpammHoe obecnevyeHue

1.Windows 10 Pro

2.WIinRAR

3.Microsoft Office Professional Plus 2013
4.Microsoft Office Professional Plus 2016
5.Microsoft Visio Professional 2016

6.Visual Studio Professional 2015

7.Adobe Acrobat Pro DC

8.ABBYY FineReader 12

9.ABBYY PDF Transformer+

10.ABBYY FlexiCapture 11
11.IIporpammuoe obecnieuenue «interTESS»
12.CnpaBouHo-tipaBoBas cuctema «Koncynprantlntocy», Bepcust «akcnepT»
13.110 Kaspersky Endpoint Security
14.«Antumnaruat.BY3» (uHTepHeT - Bepcus)
15.«AHTUIIIarUaT- UHTEPHET»

16. Microsoft Office PowerPoint

9.4 IlpodeccuonasbHbie 0a3bl JAHHBIX M MH(POPMAIMOHHbIE CIPABOYHBbIE CHCTEMbI
COBpeMEeHHBbIX HH(POPMALMOHHBIX T€XHOJIOT Uil

1. www. Xumuk.ru

2. OmnaiiH-CIIPaBOYHHUK XUMHYECKUX dieMeHTOB WebElements [ DnexkTpoHHBIH pecypc]. —
Pexwum nocryna: http://webelements.narod.ru

3. Tomynspuas 6mOaMOTEKa XUMHUYECKUX DJIEMEHTOB [ DJIEKTPOHHBIN pecypc]. — Pexum

nocryma: http://nt. ru/ri/ps

4. Tlopran ¢QyHmaMeHTaIbHOTO XUMHYeckoro ooOpasoBanuss ChemNet. Xummueckas
uHpopManMoHHas ceTh: Hayka, oOpa3oBaHue, TEXHOJOTMH [DIEKTPOHHBIH pecypc]. — Pexum
noctyna: http://www.chem.msu.su

5. VYuebHble Marepuanbl MO HeopraHuuecko xumuu. CalT Xxumuyeckoro (akyibTeTa
MTI'Y [Onextponssiit pecypc]. — Pexxum noctyma: http:// www.chem.msu.su/rus/teaching/inorg.

html

6. ®DenepanbHBII HHCTUTYT Neaarorndeckux uzmepenuit (GUIIN) [DnexTpoHHBIH

pecypc]. — Pexum nocryma: http://www.fipi.ru/ 7. ®enepaibHblii LEHTP TECTUPOBAHUSA
[DnexTpoHHBIH pecypc]. — Pexxum gocrymna:

http://www.rustest.ru/

8. Xwummueckuii cepsep HimHelp.ru: yaeOHbIe U cripaBOYHBIE MaTepHAITBI [ DIIEKTPOHHBIN

pecypc]. — Pexxum nocryna: http://www himhelp.ru

9. Xumus g BceX: WIIIOCTPUPOBAHHBIE MaTepHalbl MO OOIIeH, OpraHWYecKOW W
HEOpraHMu4ecKon XUMHH [DneKTpOHHBII pecypc]. — Pexum JIO0CTyTa:
http://schoolsector.relarn.ru/nsm

10. DnexTpoHHbIe ydeOHble MaTepuajibl Ha CTpaHuue Kadenpbl xumuu caita JIITIY
[DnexTponnbiit pecypc]. — Pexum mocrtyma.https://mipt.ru/education/ chair/chemistry/upload/
/646/praktikum-arpgsrlgywq.pdf 11. Ananuruueckass 1. AHamuTHueckas pedeparuBHas 0aza
JTAaHHBIX )XypHaIbHBIX ctared - b/ MAPC

11. Hayunas  osnextponHas  Oubnmoreka  eLIBRARY.RU  http://elibrary.ru  —
MOJTHOTEKCTOBas, pepepaTuBHas 6a3a JaHHBIX

10 OBECIIEYEHME OBPA3OBATEJIBHOI'O IMIPOUHECCA JsA JHUL C
OT'PAHUYEHHBIMU BO3MOKHOCTAMMHU 31O0POBbSA 1 UTHBAJIMIOB

YyeOHble ¥  yuyeOHO-METOJIMYECKHE MaTepuaibl s  CaMOCTOSTENbHOW  paboThI
00yy4aromuxcst U3 Yucia UHBAIUAOB U JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSAMH 3710poBbsi (OB3)



NpPEJOCTAaBISAIOTCS B (popMax, aganTHPOBAHHBIX K OTPAaHUYEHUSM HMX 3JI0pOBbSl M BOCHPUATHUS
uHpopmaruu: s ciienbix u cnadoBUASMIINX:

— JeKuuH O(QOPMIISIOTCS B BHUJAE DJCKTPOHHOTO JOKYMEHTAa, JOCTYIHOTO C TOMOIIBIO
KOMIIbIOTEPA CO CHELMATM3UPOBAHHBIM IIPOrPaMMHBIM 00€CIIeUeHUEM;

— MMCbMEHHBIE 3a/laHUsl BBINOJHSIOTCS HAa KOMIIBIOTEPE CO CIELUAIM3UPOBAHHBIM
IPOTrpaMMHBIM 00€CIIEYEeHUEM, HJIU MOT'YT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

— o0ecrieunBaeTcss MHAUBUAYaIbHOE paBHOMEpHOE ocBenieHue He meHee 300 Jirokc;

— JUId BBIIOJHEHUS 3aJaHUsl IPU HEOOXOIMMOCTH IPEAOCTABISACTCA YBEIUYMBAIOILEE
YCTPOMCTBO; BO3MOKHO TaKXK€ UCII0JIb30BAaHUE COOCTBEHHBIX YBEJINUYHMBAIOIINX YCTPONUCTB;

— MMUCbMEHHBIE 3aJ1aHUsI OPOPMIIAIOTCS YBEIIUYEHHBIM HIPUPTOM;

— 9K3aMEH M 3a4€T MPOBOJATCA B YCTHOH (pOpMe HITM BBINOIHSIOTCS B MUCBMEHHOH (hopme
Ha KOMIIBIOTEpE.

JUist THYXUX | CI1a00CITbIIAIINX

— JleKuuu Oo(OpMIISIIOTCS B BHJE 3JEKTPOHHOIO JIOKYMEHTa, JHMOO IperoCTaBiIsIeTcs
3BYKOYCHWJIMBAIOILAs alllaparypa UHAUBUAYAIBHOTO TI0JIb30BaHUS;

— MUCbMEHHBIE 3aJIaHMsI BBIOIHAIOTCSA Ha KOMIIBIOTEPE B MUCbMEHHOM (hopMe;

— 9K3aMeH U 3a4€T MpPOBOAATCA B IHCbMEHHON (opMe Ha KOMIIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

JUig au1 ¢ HapyLIeHUSIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— JeKUMH O(GOPMIISIOTCS B BHUJE 3JIEKTPOHHOTO JIOKYMEHTA, JOCTYIIHOTO C IOMOILIbIO
KOMIIBIOTEpA CO CIIELUAIN3UPOBAHHBIM IIPOTPAMMHBIM 00ECIIEUEHUEM;

— IIMCbMEHHBbIE 33JaHUS BBIIOJHAIOTCA HAa KOMIIBIOTEPE CO CIELUUAIN3UPOBAHHBIM
MIPOrpaMMHBIM 00€CIIE€YeHUEM;

— 9K3aMeH M 3a4€T NPOBOJATCA B YCTHOH (popMe MM BBINOIHSIOTCSA B MUCbMEHHON (popme
Ha KOMIIBIOTEPE.

ITpu HEOOXO0MMOCTH NpelycMaTPpUBAETCs YBEJIMUEHNE BPEMEHH U1 OJTOTOBKH OTBETA.

[Ipouenypa npoBeeHs] TPOMEKYTOUHOM aTTecTalluu JUIsl 00y4JaroIuXcs yCTaHABIUBAETCS
c yu€TOM UX MHIMBHIYaJbHBIX NMCUXO0(pU3NYeCKUX ocoOeHHocTell. [IpomexxyTrouHas arTecTanus
MOJKET IPOBOIUTHCS B HECKOJIBKO 3TAIOB.

ITpu npoBeneHuN NMpoLeaypsl OLIEHUBAHUS PE3yIbTaTOB 00YUYEHUS peaycMaTpuBaeTCs
HCIIOJIb30BaHNE TEXHUYECKUX CPENICTB, HEOOXOAUMBIX B CBSI3U C MHAWBUIYaIbHBIMU
0COOEHHOCTSAMH 00y4aIOUIUXCsl. DTU CPEACTBA MOT'YT OBITh IPEAOCTABICHBI YHUBEPCUTETOM, UIIH
MOTYT HCI0JIb30BAaThC COOCTBEHHBIE TEXHUUECKHUE CPEICTBA.

[IpoBenenue mpoueaypbl OLEHUBAHHS  pe3yabTaTOB  OOy4YeHHs  JIOMYCKAaeTcss C
MCIIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTH.

ObecneunBaercs J0CTyNl K MHPOPMALMOHHBIM U OMOIMOrpaduyeckuM pecypcam B CETH
WuTepHer ans kaxaoro oOyyatonierocst B GopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3J0POBbS
Y BOCHPHUATHUS UH(OPMAIUH:

JInst caenbIX v CraboBUASATITNX

— B I1€4aTHON (hopMe yBeIUYEHHBIM HIPUPTOM; — B (hOpME FNEKTPOHHOTO JOKYMEHTA; — B
dbopme aynuodaiina.

JUist THYXUX U CI1a00CbIIAIINX

— B TIeYaTHOU (opme;

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Ji1s 00y4Jaromuxcsi ¢ HapyUIeHUsIMU OMTOPHO-/IBUTaTeNIbHOTO armapara:

— B I1e4aTHOH (hopme;

— B popMe 3JIEKTPOHHOTO IOKYMEHTa; — B popMe ayauodaiina.

VY4eOHble ayTUTOPUU JUISL BCEX BHJIOB KOHTAKTHOM M CaMOCTOSTENILHOW pabOThl, Hay4yHas
O0uOauoTeka M WHBIE MOMEIIEHUs [UIsi OOyueHHUs OCHAIEHbI CHEeIUAIbHBIM O00OpYyIOBaHUEM U
y4eOHBIMH MECTaMU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHUS:

JInst caenbIX ¥ CraboBUASATITNX

JUISL TITYXHUX U cIa00CTBIIIATHX



— aBTOMAaTU3UPOBAaHHBIM pPAabOYMM MECTOM Ui JIIOJe C HapyluleHHeM CciyXa H
CJIA0OCBIIAIINX;

— aKYCTI/I‘IeCKI/Iﬁ yCI/IJII/ITeHB U KOJIOHKH,

J1Jis 00y4YaroIuXCsi ¢ HAPYIICHUSIMH OITOPHO-IBUTaTEILHOTO arrapara:

— HepeABUKHBIMU, PETYIHUPYEMbIMU 3proHoMudeckumu napramu CH-1;

— KOMITBIOTEPHON TEXHUKOM CO CIICIIMAIBLHBIM ITPOrPAMMHBIM 00€CIICYCHHEM.

11 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHbI

JUis ocBOEHMS NPOrpaMMHOIO Marepuaja Mo JaHHOMY Kypcy INpeaycMoTpeHa paboTa B
CHELMATU3UPOBAHHBIX XMMHUUYECKHX ayAUTOPHUSIX, 0OOPYAOBAaHHBIX B COOTBETCTBHM C IpaBHJIAMU
NOXKapHOW O€30MacHOCTH, a TaKKe C Y4YETOM IPOBEJACHHUS OHKCIEPHUMEHTOB, CBS3aHHBIX C
UCIOJIb30BAaHUEM CUCTEM BO31yX0ooOMeHa. [[isi mpoBeneHus: OTAENbHBIX PaboOT MPeryCMOTPEHO
HaJIMYUE CIELHUATIBHOTO0 XUMHUECKOI0 000py10BaHUS.

VYyeOHast ayIuTOpusi, OCHAIICHA CIIEIUAIBHON MeOebIo sl TPOBEACHUS
abOPaTOPHBIX 3aHITHIA 10 XUMHUH, COOTBETCTBYET IPOBEICHUIO
CaMOCTOSITENIbHBIX Pa0O0T, COIEPIKUT CHEIHAIbHOE 000PYI0BAHHE IS
MIPOBEICHUS 3aHATUH 110 JUCIHUILINHAM U JUISI HAYYHBIX UCCIICIOBAHMIA:
Jlabopamopmnoe ob6opyooearue u npubopul

[kad BBITSKHOH,

Bechl Texnuueckue

Ay;[pn“oppm No Hacoc KamoBckoro

413 Hentpudyra HacronpHas
(ym. kad cymmmpHbINA
[Torpanuunas, Kon6onarpesarens THS 50 Memanka MarHuTHas
68) Beckh1 anextponnbie Vibra
JlaGopaTophsbie mratuBbl AMmudukarop Tepruk [TLP-geTexTop «Jxunay»
Hentpudyra MiniSpin

HenTtpudyra/Boprexc Mukpocnux

Tepmocrat TBepAOTENBHBIN «TepMuT»

JlozaTopsl nepeMeHHoro oobema J1o3atopel (PUKCHPOBAHHOTO 0ObeMa
Wctounuk nutanus PowerPack HC

Ilepconanbublii koMmnbsroTep Aquarius Elt 50 S87

AymuTopus Ui MPOBEACHUS JEKIMOHHBIX, MPAaKTUYECKUX M JIAOOPaTOPHBIX
3aHATHH; KOHCYJIBTAMU TIO KYpPCOBOMY M TUIUIOMHOMY NPOEKTHPOBAHUIO;
MIPOBE/ICHUS 3a4€TOB, HK3aMEHOB, 3aLIUTHl KYpCOBBIX M JUIUIOMHBIX paloT,
OTYETOB O PAKTHKE.

[Ika¢ BBITSAKHON

Harmsimabeie mocoOust — TIaHIIeTHI:

— HarpeBarenbHble mpuOOpsI

Aynurtopus Ne | — O6paieHue ¢ pa3IMuyHbIMH BEIIECTBAMU
418 — OcHOBHBIE TIPUEMBI padOTHI B XUMUYECKOI 1TabopaTopuu
(ym. — O06paboTKa CTEKJIIHHBIX TPYOOK U MPOOOK
[Torpanuunas, | — ITomy4yenue u coOupanue razoB
68) — MHCcTpyKuu 110 paboTe ¢ XUMUYIECKHUMHE BEIIECTBAMHU

— IIpaBuia 6e30mMacHOCTH Tpy/la B KAOMHETE XUMUHU

— Papn HanpsbxeHni MeTamwioB

— Ilepuonnueckas cucrema xumudyeckux anemeHToB JI.M1.Menneneesa —
Tabnuira pacTBOpUMOCTH

Texuuyeckue cpeocmesa

— [lepcoHanbHBIN KOMIBIOTEP: CUCTEMHBIN 0JI0K ¢ MOHUTOPOM
«SAMSUNG S23B356H», knaBuaTypoil ¥ MBIIIBIO



http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=22&ELEMENT_ID=30
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=22&ELEMENT_ID=30
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=22&ELEMENT_ID=30
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=22&ELEMENT_ID=30
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=49&ELEMENT_ID=77
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=49&ELEMENT_ID=77
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=183&ELEMENT_ID=250
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=183&ELEMENT_ID=250
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=84&ELEMENT_ID=286
http://www.helicon.ru/catalog/detail.php?IBLOCK_ID=4&SECTION_ID=84&ELEMENT_ID=286
http://www.helicon.ru/catalog/spisok.php?IBLOCK_ID=4&SECTION_ID=233
http://www.helicon.ru/catalog/spisok.php?IBLOCK_ID=4&SECTION_ID=233

— IIpoexTop «Acer X1240»
— Dkpan i npoekropa «OS Screen» [locka menoBas




YTBEPXIEHO
[Tpotokon 3acenanus kadeaps
Ne oT

JIMCT UBMEHEHUU

B pabodyeil mporpamme (Mooyie) NIUCHUIUTUHBI «XUMHS» TI0 HAlpaBJICHUIO TOJATOTOBKU
(cneyuanvrocmu) 05.03.06 «OK0JIOTHS U TPUPOIAOTIONB30BAHUEY, TPODUITH TOATOTOBKU

«IKOJIOTHSI»

1. B

(anemenm paboueti npocpammoi)

L1
1.2,

2. B

(anemenm paboueti npocpammoi)

2.1,
2.2

3. B

(anemenm pabouell npozpammol)

3L
3.2

Ha20 /20  y4eOHsIii rox

BHOCATCA CICAYOINNEC NU3MCHCHUA:

BHOCATCA CICAYIOINNEC NU3MCHCHUA:

CocraBuTenb IIOAIIUCH pach/I(prBKa ooAInucu gara

3aB. kadenpoii moanuch pacmnudpoBKa MOIMUCH



NPUJIOKEHUA

1. METOJNYECKHE YKA3AHUSA JJIS1 OBYYAIOIIMXCS IO OCBOEHHUIO
TACIATITAHBI

OcBoeHHE IUCHUIUIMHBI «XHUMHUS» TpeOyeT OOJBIIOro KOJMYEeCTBA BPEMEHH, KOTOPOE
HE00XO0IMMO MCTOIb30BATH /ISl BHIIIOJHEHUSI CAMOCTOSITEIEHON PaOOTHI.

Marepuai, 3aKOHCIIEKTHPOBAaHHBIN Ha JICKIHUAX, HEOOXOIUMO PETYIISIPHO MPpOpadaTeiBaTh U
JIOTIONTHATh CBEACHUSMHU W3 JAPYIMX HMCTOYHHKOB JIUTEPATYpHl, MPEJICTABICHHBIX HE TOJBKO B
HporpamMMe JAUCHHIUIMHBL, HO U B IEPUOJMYECKUX U3IAHUSIX.

XKenatenpHO HCIONB30BATh 3JICKTPOHHBIE BAPHAHTHI YYEOHHKOB M YY€OHBIX MMOCOOHMH MmpHu
OCBOCHUH JAHHON TUCIIUIUIAHBEI.

CamocrosarenbHas paboTa CTYIACHTOB NMPH W3YYEHUHM IUCLUUIUIMH BKIIOYACT CIEAYIOIINE
BU/IBI JICATEIIEHOCTH:

— YTEHHWE PEKOMEHJIOBAHHOH IJIUTEpaTypbl M YCBOCHHE TEOPETHYECKOTO MarepHasa
JMCIUIIIMHBL;

— 3HAaKOMCTBO ¢ IHTepHET-UCTOYHNKAMU;

— MOATOTOBKY K TECTaM;

— MOJTrOTOBKY OTBETOB Ha BOIIPOCHI MO PA3IMYHBIM TeMaM JUCIHUILTAHBI JJIs CJaYd 3a4eTa u
9K3aMeHa.

[Tpu M3yyeHNH AUCHUIUIMHBI HEOOXOIUMO 0 KaXKIOH TeMe MPOYUTATh PEKOMEHIOBaHHYIO
JUTEPATYpy M COCTaBUTh KPAaTKUH KOHCIEKT OCHOBHBIX ITOJIOXKCHHUH, TEPMUHOB, CBEICHUH,
TPeOYIOUINX 3allOMHHAHUS W SIBJSIOMIMXCS OCHOBOIIOJNATAIOIIUMH B 3TOH TeMe JUIsi OCBOCHUS
HOCJICAYIONINX TEM Kypca.

Jns  pacmidpeHdss ~ 3HAHUM 1O JUCHMIUIMHE  PEKOMEHAYETCS  HUCIIOJIb30BaTh
HuTepHeTpecypchl, MPOBOJUTH IOUCKH B PA3IMYHBIX CHCTEMaX M HCIOJIb30BATh MaTepHalIbl
CaliTOB, PEKOMEHI0BAaHHBIX MPETIOIaBATEIIEM.

IIpy MOAroTOBKE K TECTHPOBAHHIO HEOOXOJUMO MPOUYUTATH COOTBETCTBYIOIIME Pa3/Ieiibl
y4eOHUKOB U JIOTIOJIHUTEIBHYIO JINTEPATYPY.





