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1. IlepeuyeHb MIAaHHPYEMBIX Pe3yJIbTATOB 00y4eHHsI N0 JMCHUIIIHHE, COOTHECEHHBIX
CIVIAHUPYEeMBbIMH pe3y/IbTaTaMH 0CBOCHHs 00pa30BaTeJbHOI MPOrpaMMbl

B pe3ynbrare ocBoeHus1 00pa30BaTeIbHONM MPOrpaMMbl 00yUYaIOUIUIICs T0JKEH OBJIA/IETh
CIICAYIONIMMHU Pe3yJbTaTaMu OOyUeHHUSI 1O JUCIUTUTNHE:

Pesynbrarsl 00ydeHust ®dopmupyemas IIpumeuanue
KOMITETSHITHS (C
yKa3aHHEM KO0JIa)

3HaHusg 3HaerT:
- OCHOBHBIC ITOHSATHUS 1 3aKOHBI OOLIEH XUMHH,
- IMeeT TpeICTABJIeHHE O COBPEMEHHOMN HayJHO OIIK-2
KapTHHE MHpA

Vmenns Vmeer:

-MCII0JIL30BaTh 3HAHMS OCHOBHBIX 3aKOHOB O0IIEH
XMMHUHU JUIS aHaju3a OOIIHMX MapaMeTpoB
MUKITHYECKOTO TePepacIpeICICHUS JICMEHTOB, X
oOMeHa B tutocepe U Ipyrux 000JI0UKax 3eMHOTO

mapa.

Bnanenus Buaneer:

(HaBbIKH / - HaBbIKaMHU paboThI B 1TaOOPaTOPHHU NPH MPOBEICHUH
OTIBIT MPOCTEHIINX OIBITOB TI0 MPEUIOKEHHBIM METOINKaM
JeATeJIbHOC | M aHAJIU3a Pe3yJIbTaTOB SKCIICPUMEHTA;

TH) - HaBBIKAMHU pabOTHI C YIeOHOH TUTEepaTypoOid,

OCHOBHOH TEPMUHOJIOTUEN U MOHATUIHBIM
amnmapatoM o0mIel ¥ HeOPTaHUIECKOW XUMUHU

OIIK-2: BnanenreM 0a30BBIMHU 3HAHUSAMH (PYHIaMEHTAIBHBIX Pa3AeioB (PU3UKH, XUMHU, OHMOJIOTUU
B 00beMe, HEOOXOIUMOM JUIsl OCBOCHMS (U3NYECKHUX, XUMUYECKUX U OMOJIOrMYECKHMX OCHOB B
TUAPOMETEOPOIIOTHH.

2. MecTO IMCHMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

b1.5.16 ba3oBas yacTh. BxomuT B IMKI 0a30BBIX AMCHUILIMH. JMCHUIIMHA «XUMUS
MIPEACTABISIET CO00M OJIHY M3 OCHOBOMOJIATAIONIUX JAUCIUIUINH, U3y4Ye€HHE KOTOPOU CIOCOOCTBYET
(bopMUPOBAHNIO OOBEKTUBHBIX MPEACTABICHUI O COBPEMEHHON HAayYyHOW KapTHMHE MHpA, a TaKxkKe
3aKpeIUICHUI0 0a30BhIX 3aKOHOB U METOJ/IOB €CTECTBEHHBIX HAYK.

Jucuunnuaa Xumus usydaercs Ha 1 kypce B 1 cemecTpe M OCHOBBIBaeTCsl Ha 0a30BBIX
3HAHUSX, MOJYYEHHBIX CTYJECHTAMU MPU U3YYCHUH XUMHUH, GU3NKH U MaTEMAaTHUKH B KypCce CpeHen
mkonbl. Jucuuminaa «XumMus» GopMUpYeET 3HaHHS CTYJACHTOB 7Sl OCBOCHUS MPOodecCroHAIbHBIX
mucnuuiMe B coorBerctBuu ¢ OOII mo HampaieHuro moarotoBku 05.03.04 —
«"'uapoMeTeopoIOTUs».

Ilenamu  ocBoenuss jgucuuiuiuHbl  "Xumusa"  gBigerca  GopMupoBaHHE — OOIIKX
MIPEACTABICHUI O XUMHUYECKUX CUCTEMAX, XMMUYECKOM TEPMOAMHAMUKE U KHHETUKE, PEaKITMOHHOM
CIOCOOHOCTH BemecTB W uX wuaeHTUPuKanmuu. OOydYeHHE TEOPETUYECKUM H TPAKTUICCKUM
OCHOBaM KIJIACCHYECKOW OOImell W HeOpraHWYecKoW XHMHH, O3HAKOMIIEHHE C OCHOBaMHU
XUMUYECKHX U (U3UKO-XMMHUYECKHUX METOJOB aHAJIN3a; OBJIAJICHHE HAaBBIKAMHU HACHTHU(UKAIINI
BEIIECTB HEOOXOoAuMO Uil (hOPMUPOBAHMS TPEACTABICHUH O COBPEMEHHOW HAYYHOW KapTHHE
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Mupa. Pasfgensl IUCHUIUIMHBI CBSI3aHBl MEXIMCUUIUIMHAPHBIMU CBSI3SIMM € JIUCLUIUIMHAMU:
"T"'eomopdonorust ¢ ocHoBamu reosnoruun’”, "buonorus", "®uzuka", « uaApOXUMUSY.

3a0auamu UCUMIUIMHBL SBISIOTCS: (OPMHpPOBAHME Yy CTYACHTAa 3HAHUM 10 XUMHH,
HEOOXOUMBIX JJIS1 U3yYEHHs! CIIELUAIbHBIX AUCLUUIUINH, a TAKXKe JJI UCIOIb30BAHUS XUMUYECKUX
3HaHUH B JaibHEHIIeH mpodeccuoHanbHOM AeATebHOCTH; (HOPMUPOBAHUE HABBIKOB pabOTHI IpU
IPOBE/ICHUH SKCIIEPUMEHTa B XMMHUYECKOH JIabOpaTopuu, MPOBEACHUS HAYyYHOI'O HMCCIEIOBAHMUA,

aHajin3a pPe3yJIbTATOB SKCIICPUMCHTA.

3. Conep:xanue padoueii mporpaMmsl (00beM TUCIUNIUHBL, TUNIBI M BUAbI Y4eOHBIX 3aHATHIA,
yueOHO-MeToAuYecKoe odecneyeHrne caMoCTOSITeIbHOM Pa0doThl 00y4ar0IIUXCsl)

Coneprkanue paboueld mporpaMMBbl MPECTABICHO B IPHIIOKEHUHU Nel.



4. @DoHJ OLIEHOYHBIX CpeacCTB MO AMCHUIIJINHE

4.1. llepeyeHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uX (opMUPOBaHNs B POLeCCe OCBOEHUSA
oOpa3oBaTe/ibHOM NporpaMmmbl. OnucaHue Moka3arTejed U KpuTepueB OLEHUBAHMS
KOMIIeTEeHI[HIi HA PA3JIMYHBIX 3Tanax ux GopMUPOBAHNSI, ONMUCAHUE IIKAJI OLlEHUBAHUS

Kon wu dopmynupoBka xommerennuu: OIIK-2: Bramenuem 0a30BbIMH  3HAHHUSMH
byHIaMeHTaIbHBIX pa3aesioB (U3UKU, XUMUU, OMOJIOTUU B 00beMe, HEOOXOJUMOM JJIsl OCBOEHUS
(GUBHYECKUX, XUMHUYECKUX U OMOJIOTUYECKUX OCHOB B THAPOMETEOPOJIOTHH

Oran

[Tnanupyemeie pe3yibTaThl

(ypoBeHs) o0OyueHus

OCBOEHUSA (mokazarenu noctmwxkenns | He 3aureHo 3aureHo

KOMIIETCHIINX | 3a/1aHHOTO YPOBHSA OCBOCHHSA
KOMITCTCHITHI)

IlepBrrit  aTam | 3HaTH:

(ypoBeHs) - OCHOBHBIE IIOHSTHUSI M 3aKOHBI O0beM 3HaHUH OO0BeM 3HaHUH OIICHUBACTCA OT
o01mei xumum, olleHHUBaeTca Ha 59 60 10 110 6amoB oT TpeOyeMbIX
- HUMETh Mpe/ICTaBJICHNC O | u MeHee 6ayIOB OT (Briroyast 10 moOmpUTETHHBIX
COBPEMEHHOW HayyHOH KapTHHE TpeGyeMBIX GaIuIoB)

Mupa

Bropoii atan | YMers:

(ypoBeHb) -UCIIOJIb30BaTh  3HAHUS OCHOBHBIX O06beM ymMeHUit O06beM yMEHUI OIIEHUBAETCS OT
3aKOHOB ~ OOmEH XHMHH M | omenuBaercsa Ha 59 | 60 mo 110 6amnoB ot TpedyeMbIx
aHaJn3a 00X [1apaMeTpoB | y mMeHee OAIIOB OT (Brmrouas 10 moompuTeIhHBIX
MUKIMYECKOTO TepepacipeaeICHus TpeGyeMbIX GaILIoB)

JJIEMEHTOB, UX 00OMeHa B JjmTochepe
U IpyTHX 000JI0YKaX 3eMHOTO IIapa
Tperuii »tan | Bnagets:
(ypoBeHb) - HaBBIKAMH Pa0OTHI B TAOOPATOPUH

NPY [IPOBEJCHUY MTPOCTEHIIINX
OTIBITOB TI0 MPEJIOKESHHBIM
METOJIMKaM M aHaJIu3a Pe3yJbTaToB
IKCIIEPUMEHTA;

- HaBBIKaMU paboOTBI ¢ Yy4eOHOI

O0BeM BIIaIeHUS
HaBbIKaAMH
olieHUBaeTcs Ha 59
1 MeHee 6aJIoB OT

JIUTEPATyPOH, OCHOBHOIH TpebyeMBbIX
TEPMUHOJIOTUE U  TOHITHHHBIM
anmnaparom o0meit "

HeOpFaHH‘IeCKOﬁ XUMHH

O0beM BIaJcHUS HaBBIKAMHU
oneHuBaercst ot 60 1o 110
6amioB oT TpeOyeMBIX (BKITIOUAs
10 moompuTEeTHFHBIX OAJIIOB)

Kputepusimu onieHuBaHMs SBISIOTCA Oajljibl, KOTOPbHIE BBICTABIISIFOTCS MPENOJaBaTEIEM 3a
BUJBl JEATEIBHOCTH (OL€HOYHBIE CpEACTBA) IO MTOraM H3Yy4eHus Moaynell (pasnenoB
JTUCIUIUINHBI), IEPEYUCIICHHBIX B PEUTUHT-IIJIaHE JUCLUUIUIMHBL: TEKYIIUH KOHTPOJIb — MaKCUMyM
50 GayioB; pyOexHbIN KOHTPOJIb — MakcuMyM 50 0aioB, HOOIIpUTENbHbBIE OaIbl — MakcuMyM 10.

[IIxansl onieHMBaHMA 3a4eTa:

3ayTeHo — oT 60 10 110 pelTHHroBBIX 6aymIoB (BKItoYast 10 mOOIpPHUTETbHBIX OATIIOB),

He 3auTeHO0 — OT 0 10 59 peUTHHTOBBIX OAJLIOB).



4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE 1JIS1 OLlEHKHU
3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI
(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.
MeToan4yeckne MaTepUuaJibl, ONpeaessiionye Npoueaypbl OeHUBAHUS 3HAHUNA, YMEHUH,
HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMupoBaHus
KOMIIeTeHI Ui

OIIK-2: BnagenneM 0a30BbIMH 3HAHHAMHU (DyHIaMEHTAIbHBIX pa3aesioB (PU3UKH, XUMHUHU, OMOJIOTUH
B 00BbeMe, HEOOXOJUMOM il OCBOCHUS (PU3UYECKHX, XUMHUYCCKUX U OHUOJIOTHMYECKUX OCHOB B

TUAPOMETCOPOJIOTrUHU

Orarsl PesynbraThl 00y4yeHus Komnerenuus OueHOYHBIE CpesICTBA

OCBOCHUS

1-i#1 Tan 3HaTh: TEOPETHUYECKIE OIIK-2 I'pymmoBoit onpoc, KOHTPOIbHAS
OCHOBBI o0meit u pabora,

3HaHuA HEOPraHUYECKON XUMUH

2-i1 oTan YMeTb: OIIK-2 KOHTpOJIbHAA paboTa

YMenus 1)onp30BaTECS  CIPABOYHOMN
JIUTEPATYpPOIL;

2) mpoBOAUTH pacueTsl MpU
IIPUTOTOBJICHUH PACTBOPOB,

oIpeJieTICHUH HEKOTOPBIX
(U3UKO-XUMHYCCKUX

BEJIMYUH odopMIIcHHE U c1aya 0TYeTa 0
3) TpPOBOAWUTH HECIOKHBIE nabopaTopHoit pabote (pabodas
XAMHYECKHE  ONBITBL IO TETPab)

MIPEUTOKEHHBIM  METOIMKAM
¢ cobmozaennem npasmin Th

3-3Tamn Bnanets: HaBBIKAMU OIIK-2 KOHTPOJIbHASA paboTa

Branenns HCIIONB30BAHMS XHUMHYECKON
JHUTEPATYphl JUIA  pELICHHS ohopMIICHHE U c1ada OTYETA 110
CBOMX  MPO(ECCHOHATBHBIX nabopaTopHoit pabote (pabouas
3a1a4y TETPajb)

IpumepnI BOMPOCOB [IJIsl YCTHBIX ONMPOCOB, COOECeI0BAHMS
110 AMCLHMILIMHE Xumus
(TTpoBepka TOMAIITHETO 3aaHUS)

Pasznen Ocnogovl xumuueckoi mepmoouHamuxu. .... ...

1. DK30 1 SHAOTEpMHUUECKHE peaKkIK. DHTanbnus. [IpaBuia HarMcaHUs TEPMOXUMHUYECKUX
peakuuii. 1 3aKOH TEPMOIMHAMUKH.

2. CrangaptHas TemioTa oopa3zoBanus BemecTB. Oynkiuu cocrosinus. 3akoH ['ecca. CrenctBus
u3 3akoHa ['ecca. TermnoBoit 3pPeKkT XMMUYECKOI peaKIuy.

3. DHTponus kak GyHKMs coctosiHus. Cienctus 3 3akoHa ['ecca. DHTponus peakuuu. 2 3aKOH
TEPMOJMHAMUKH.

4. Oueprus ['n66ca kak KpUTEpUil CaMOMTPOU3BOIILHOCTH TPOIIECca.

5. BemmonauTs 3aganaus Ne283, 285-288, 298, 303, 308 ¢.75

Kpurtepuu ounenku (B 06amuiax) B COOTBETCTBMM PEUTHHI IJIaHYy MO MaKCHUMalbHOMY M
MUHUMAJIBHOMY KOJIMYECTBY OaIoB:

4 06anJ1a BBICTABISIETCS CTYJIEHTY, €CJIM MPOJIEMOHCTPUPOBAN 3HAHUE TEOpHH, 0e3 omMOoK
OTBETHJI Ha BOIMIPOCHI TPETNOIaBaTesi, 0e3 OMMOO0K PEIIII 3aa4H HITH YIIPaKHESHUSI.

3 6aJusIa BBICTABIIACTCS CTYNIEHTY, €CJIM IIPH B OTBETAX Ha BONPOCH WIIM MIPU PELICHUH 3a7a4
JIOTTYIIIEHBI HECYIIIECTBEHHBIEC OMTMOKH Pa3HOTO poJIa.




2 0aJ171a BBICTABIISICTCS CTYICHTY, €CJIM B OTBETaX HAa BOMPOCHI 3aMETHBI TPOOEIIBI B 3HAHUSX
TeMbl. CTYJICHT HE IMOJIHOCTHIO BBIMIOJHUI MPAKTHYECKOE 3aJIaHUEe WU TIPH PEHICHUH JOMYIICHBI
3HAYUTEIBLHBIE OIIHOKH.
1 6aJ1J1 BBICTABIIACTCS CTYJCHTY, €CIIM CTYJCHT HE MOJIHOCTHIO

Paznen ’Kecmxocmo 600b1?

Kakyro Bogy Ha3bIBaIOT ®KECTKOM?

Kaknmu nonamu 00ycaoBIeHa )KECTKOCTb BOJIBI?

Kaxue BUIbI )KECTKOCTH BbI 3HAETE?

Kakyo %ecTKOCTh Ha3bIBalOT BPEMEHHOMN ?

Kak ycTpaHuTh BpeMEHHYIO KECTKOCTh?

Kakyo %ecTKoCTh Ha3bIBalOT ITOCTOSIHHOM?

Kak ycTpanuTh mOCTOSHHYIO KecTKocTb? Kakue peareHTbl MOXHO Il 3TOTrO
UCII0JIb30BaTh?

NoakowhE

Kpurepuu ouenku (B 06auiax) B COOTBETCTBHM PEUTHHT IJIaHY MO MAaKCUMalbHOMY M
MHHUMAJIbHOMY KOJIMYECTBY OaJLIOB:

3 0asj1a BBICTABISIETCSl CTYNICHTY, €CJIM MPOJIEMOHCTPUPOBAN 3HAHUE TEOpHH, 0e3 ommOoK
OTBETHJI Ha BOIPOCHI IPENoAaBaTes, 0e3 OMMOOK PelIniI 3aja4l WIN YIPAKHEHHS.

2 0aJilsIa BBICTABIISICTCS CTYJICHTY, €CJIM B OTBETaX Ha BOIPOCHI 3aMETHBI TPOOEIIHI B 3HAHHSIX
TeMbl. CTyJIEeHT HE MOJHOCTBIO BBIIOJHHWII MPAKTUYECKOE 33aJJaHUE WJIM NPU PELICHUU JOMYLIEHbI
3HAYUTEIbHBIE OIIMOKH.

1 6ana BBICTAaBISAETCS CTYACHTY, €CIHM CTYJCHT HE MOJHOCTHIO BBINOJIHHI 33JaHUE WIH B
OTBETaX Ha TEOPETUYECKUE BOIIPOCHI JOMYIIEHbI TPYObIe OIINOKH.



IIpumep oTvera mo nadopaTtopHoii padore (padouyas TeTpaab)

MunucTepcTBO 00pazoBaHus U Hayku Poccutickoit denepanuu
benepaibHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIET0 00Opa30oBaHuUs
«ballIKupCKUil roCy1apCTBEHHBI YHUBEPCUTET

Kadenpa dusndeckoil XuMUU U XUMHUYECKON IKOJIOTUH

(HanMeHOBaHME KadeIphI)

OTYET
1o 1abopaTtopHoi paborte

Ha TeMy: «Onpene.ﬂe}me KECTKOCTH BOAbID»

Beinmoaana

CTY/CHT TPYIIIBI
N.0. damunus

(ITonmuce, nata)

IIposepua
npenoaaBaTelb kaheapsl

HeopraHqucxoﬁ XHUMHUU
N.0. damunus

(IToanwuce, gata)
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Lesas padoTa - HAyYUTHCS ONPENENATh KECTKOCTh BOJIbL. M3yuuTh CIIOCOOBI yCTpaHEeHUs
JKECTKOCTH BOBI.

TeopeTnyeckas 4acTb

Ha npakTuke 4yacTo mpuXOoIUTCs CTAJKUBATHCS C MOHATHEM "KECTKOCTH BOAbl". I3BECTHO,
YTO HCIOJIb30BAHME >KECTKOM BOJBI MPHUBOJAUT K OOpPa30BaHUIO HAKUIIK B KOTJIAX U JPYrUX
BOJIOHArPEBATEIbHBIX YCTPOMCTBAX, BBI3BIBACT TIOBBIIICHHBIH pacxoJl MbUIa H  APYTHE
HEeXelaTeNIbHbIe sBIeHus. CBS3aHO 3TO, TJIABHBIM O0pa3oM, ¢ HaJIMYMEM B BOJIE PAaCTBOPEHHBIX
coxeit Ca®* u Mg2+.

JKEcTKOCTh BOJIBI MOT'YT BBI3BIBaTh U PACTBOPECHHBIC B BOJIE COJIM Oapusi, CTPOHIIHS, KeJe3a
U TSDKEIIBIX METAJUIOB, HO UX COACPKAHHME B OOJBIIMHCTBE UCIOIB3YEMbBIX JJIsi BOAOMOTPEOICHUS
UCTOYHMKOB HE3HAYUTEIILHO, MOITOMY JKECTKOCTh MPHUPOIHBIX BOJ XapaKTEPHU3YETCS CYMMapHBIM
COJIep’)KaHWEM KaTHOHOB Kayblusg M Maraus. CymMma WX KOHIIEHTpPAlWi, BRIpKEHHAS B MMOJIIb/J
(MIJLTUMOJTB Ha JIUTP), HA3BIBACTCS 00OUfell HCECMKOCMbIO.

ITo BennunHe 00IIEH KECTKOCTH IPUPOIHBIC BOBI ICIATCS HA O4eHb Markue, msrkue (<3,0
MMOJIB/T), cpenHeit xéctroctu (3,0—5,4MMomb/), )kEcTKUE W oYeHb kéctkue (>10,7 MMOIB/N).
Bepxuuii mpenen ®ECTKOCTH MUTHEBOW BOJBI B CHCTEMax BOJOCHAOKEHHS IO JCHCTBYIOIINM
CaHMTaPHBIM HOpPMaM He JIOJDKCH MPEBBIIATh 7 MMOJIB/I.

Boinenstor Takke spemeHHyo u noCmosHHYI0 dHcécmkocms. BpemMeHHas WM ycTpaHuMas
xEctkoCThb (XKyp) — 3TO HacTh 00wIEH KECTKOCTH, KOTOPAs yAAIAeTCs KUIsT4eHneM Boasl. [Ipupona
€e CBsi3aHa C HAJMYHEM B BOJIC PACTBOPUMBIX THIAPOKAPOOHATOB KAIBIUS M MAarHUs, KOTOPbIE MPH
KUIISTYCHUU TEPEXOASIT B HEPACTBOPUMBIE COSAUHEHUS (KapOOHAT KaibIlHsl, KApOOHATIUIPOKCO— U
TUAPOKCH/I MarHUs BBINAJAIOT B OCAJ0K B BUJIC HAKHUIIHM, YMEHBIIAs IPU 3TOM KECTKOCTH BOJIBI).

Ca(HC03)2 = C&COgl + COzT + H,O
Mg(HCO3), = MgCO3 + CO,1 + H,0
2MgCOj3; + H,0 = (MgOH),CO3| + CO21 uiu (MgOH),CO3 + H,0O = 2Mg(OH),| + CO,1

CnBur paBHOBECHSI BIPABO B JAHHOW PEAKIIMOHHOW CHCTEME MpPU HArPEBAaHHMH CBSI3aH C
ymeHbleHueM pactBopumoctu CO; B Bojie, €ro Aeraszanueid 1 00pa3oBaHUEM MallOPaCTBOPUMBIX
coeMHEHUH (TTaBHBIM 00pa3oM, kapOoHATOB). BBHUaY TOTO, YTO 9THU COEAUHEHUS HE SIBISIOTCS
a0COIOTHO HEPAacTBOPHMBIMH, KaKasg—TO WX YacCTh, XOTS M HE3HAYUTENbHAs, OCTAa&TCs B BOJE U
MOCJIE€ KUISYEHUs, T0ITOMY MEXKIYy BPEMEHHOW U KapOOHATHOW IKECTKOCTBIO HMEETCS
ONpENIETIEHHOE pa3uyhe, KOTOPO€ HAa3bIBAETCA OCTATOYHOM KECTKOCThIO. IlocTosiHHAs win
HeycTpanumas kéctkocth (JK;) — 3To yacTh oOImiell >KECTKOCTH, KOTOpas He yaaasercs
kursiueHueM. OHa CKIabIBaeTCsl U3 HeKapOOHATHOW M OCTATOYHOM *EcTKocTU. B 3aBHCHMOCTH OT
1esei MPaKTUYECKOTO MIPUMEHEHHUS IPUPOIHAS BOJIA TIPOXOIUT PA3TUIHBIE BUIBI BOJOIIOATOTOBKH,
MOJIBEPrasiCh OYUCTKE U YMSITYSHHIO 10 COOTBETCTBYIOIIEH TITyOHHBI.

Bonpocet ona camoxkonmpona: 1. HekoTopble MOYBBI MPHU JACHCTBUM HAa HUX COJITHOMN
KHUCTIOTHI «BCKUMarOT». YeM 310 00bsicHserca? CocraBbTe ypaBHeHUE peakiuu. 2. Kakue BHIbI
KECTKOCTH BaMm W3BecTHHI? KakumMu moHamu oOyCIIOBIIEH TOT WM MHOW BHJ kecTkocTH? 3. B
KaKUX €IMHMIIAX H3MEPSIeTCs] JKECTKOCTh M Kak OHa paccuuThiBaercsi? 4. Ha ueM ocHOBaHO
ONpeeIeHuE BPEMEHHOM KECTKOCTH BOJIBI?
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3KC1’[epI/IMeHTaJIbHaﬂ 4acThb

OmnpIT 1. Onpenesienue ;KéCTKOCTH BOJONPOBOHOM M JUCTU/LUIMPOBAHHON BO/bI.
Boinonnenue onoima

B oy npoOupky HayielTe 5 MiI. TUCTUIUIMPOBAHHOMN BOJIBI, @ B APYTYIO CTOJIBKO XKe
)KECTKOU (BOAONPOBOIHON). B 00€ mpoOupku MpuauBaiTe 1Mo KarwisaM (U3 MUMETKH ) MbITbHBIN
pacTBop (Tociie MpUOaBICHHUS KaXI0H KarIi MPOOUPKY BCTPSIXUBANTE) 10 MOSIBICHUS YCTOHYNBOM
TICHBI.

Sanuwume nabaiooenus:
1.
2.

BbIBO/:(06BsCHNUTE pe3yIbTaThl ONBITA)

OnbIT 2.YcTpaHeHHe KECTKOCTH BOAbI KUNISTYEHUEM.

Buvinonnenue onvima

Haneiite B mpoOupky 5 mi1. sk€cTKoM Boibl U npokumnsTute. Jlaire eit ocTeiTh. Creiite
OCTOPOKHO BOZY € OCaJIKa ¥ IPWINBANTE K HEN 11O KAIUISIM MBUIBHBIN PACTBOP.
3anuwume nabarooenus:
1.
2.
Hanuwume ypasnenue peaxkyuu:
1.

BBbIBO/1: (06bscCHUTE pE3yNBTATHI OTIBITA)

OnbiT 3. YeTpaHeHue xE€CTKOCTH BO/bI 1eliCTBHEM CO/IbI.

Boinonnenue onvima

Hanelite B mpoOupKky 5 M :k€CTKOM BOJIbI U J0OaBbTE K HEl 1-2 rpaMMa MUTHEBOM COMBI.

Sanuwume nabaooenus:
1.

Hanuwume ypasnenue peaxyuu.
1.

BBIBO: (06bscHUTE pe3ynbTaTHI ONBITA)
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OmnbIT 4. OnpenesieHue BpeMEHHOM KECTKOCTH BObI

Tak kak BoJa, cojepikamas THAPOKAPOOHATHI KaJbIUS W MarHUs MMEET HICIOYHYIO pPEaKIUIo
(mouemy?), ompeneneHue KapOOHATHOW  JKECTKOCTH  MPOW3ZBOMAATCS  HEMOCPEICTBEHHBIM
TUTPOBAHHUEM BOJIbI COJISTHON KHCIIOTOH B IPUCYTCTBUH WHAUKATOPA - MEMUI0B0200PAHICEBO2O.

Buinonnenue onvima

Jns aHanm3a B KOHHYECKYIO KOJIOY OTMEpPUTH C IMOMOIIbI0 MepHOro uwiuHapa 100 ma

uccieayemMon BoJsl. JJo6aBuTh 2-3 Karuim UHIUKATOPA MEMUN06020 OPAHIHCECO20.

B npurorosneHnyto 3apanee 0ropeTky HaauTh 0,1H pacTBOp COISIHON KUCIIOTHI. Y CTAaHOBUTD
YPOBEHb Ha HYJIEBOE JICJICHUE W I10 KaIUIAM MPUIMBATh COJIAHYIO KHCIIOTY B BOJAY 10 U3MEHEHHUs
OKPAacCKU pacTBOPA OT HCENMOU 10 Opan;icego-po3060i. Onpeneautb 00bEM U3PacX0A0BaHHON Ha
TUTPOBAHUE KUCIIOTHI. Pe3ynbTaThl TUTPOBAHUS 3aMucaTh B TaOJIMILY:

Tabauna
O6vemMH,0 O6bem pactBopa HCI, Cpennuii 06beM HopmanbHocTh
V(H20), mi V(HCI), mn pactBopaHCI pactBopaHCI Cu
Vepen(HCI),mn (HCIl),mom5/1

100

OdopMiienue pe3yabTaTOB ONbITA:

l.HammucaTh ypaBHEHHS TPOTEKAIONIMX XHUMHUYCCKUX pPEaKIHid B MOJICKYJSIPHOM H HOHHO-
MOJIeKYJISIpHOM BHae. OOBSICHUTH, MOYEMYy BOJa MMEET UICNIOUHYIO pPEaKIuio. 3amucaTh 3aKOH
9KBHBAJICHTOB.

2. PaccunTath BpEMEHHYIO KECTKOCTD BOJBI (KB MIKB/M) 11O hOpMyIIE:

Cu (HCI) - V cpea(HCI)
Kpey = =m-=-=m==m=mmmmmmmmmmo oo - 1000
V(H;0)
Kpurtepuu onieHKH BbINOJHEHHUS J1a00paTOPHBIX padoT:

Kputepun onenku (B Oamax) B COOTBETCTBUM PEUTHHI IJIaHY MO MAaKCUMaJIbHOMY H

MUHUMAJIBHOMY KOJIMYECTBY OalIoB:
st mabopaTopHoii padorsr Nel

4 6ajajia_BBICTABISIETCSl CTYIEHTY, €CIH OH TPOJIEMOHCTPUPOBAN 3HAHHE TEOPUH, YMEHUE
OPUMEHATh TEOPETUYECKHE 3HAHUS TP BBINOJHEHUM MpPaKTUYeCKUX 3anaHuil. JlaGoparopHas
paboTa BBINOIHEHA TTOJHOCTHIO, PE3YNIBTATHl O(OPMIIEHBI 0€3 HETOUHOCTEN U OIINOOK.

2-3 0Gajja BbICTAaBISETCS CTYJCHTY, €CIM TpU BBIIOJHEHUH MWIM O(OPMIICHUH
nmabopaTopHO PabOThI TOMYIIEHBI HECYIIECTBEHHBIEC OIIMOKH Pa3HOTO POJa.

1 6ajJ BBICTAaBISETCS CTYAEHTY, €CIU NMpH o(opMiIeHnn Ja00paTOpHOI pabOThl 3aMETHBI
Hp06eJ'II)I B TEMBI. CTy,Z[eHT HC IMOJIHOCTBIO BBITNIOJIHUII 3aJJaHUC WUJIW ITPH O(l)OpMJ'ICHI/II/I JONYIICHBI
3HAYUTEJIbHbIE OIIUOKH.

st 1abopaTopHbIx pa6oTNe2 u Ne6

3 6ana BeICTaBIsIETCS CTYAEHTY, €CIM OH MPOJIEMOHCTPUPOBAN 3HAHHE TEOPUHU, YMEHUE
IPUMEHSTh TEOPETUYECKHE 3HAHMsI MPH BBIMOJHEHWU NpPaKTHYECKUX 3aaaHuid. JlaGopaTopHas
paboTa BBIOJIHEHA MTOTHOCTHIO, PE3yIbTaThl OPOPMIIEHBI 0€3 HETOYHOCTEN U OIMINOOK.
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2 0aJuIa BBICTABIISETCS CTYIEHTY, €CIIU MPHU BBHITOJIHEHUU WU 0()OPMIICHUH JTa00paTOPHOM
paboTHI IOMYIICHBI HECYIIECTBEHHBIE OIITMOKH Pa3HOTO PoJIa.

1 ©aJ11 BBICTABIISICTCS CTYACHTY, €CJIU MPU O(GOPMIICHUH J1a00paTOPHOM pabOTHl 3aMETHBI
npoOesbl B TeMbl. CTY/ICGHT HE MOJIHOCTBIO BBIMOJIHWII 33JJaHHE WA TIPU OPOPMIICHHH JOMYIICHBI
3HAYUTENIbHbIC OIIUOKH.

s mabopaTopHbix pador 3, 4, 5

2 0aj1a BBICTABISICTCS CTYJEHTY BBICTABIISICTCS CTYJACHTY, €CIIM OH MPOIAEMOHCTPHPOBAI
3HaHUE TEOPHUH, YMEHHUE MPHMEHSATh TEOPETUYCCKHE 3HAHHS TIPU BBITIOJIHEHUU MPAKTUYCCKUX
3amanuii. JlaboparopHas paboTa BBINIOJHEHA IMOJIHOCTBIO, pE3yiabTaThl odopmileHBI 0e3
HETOYHOCTEH U OIIMOOK.

1 ©aJ11 BBICTABISICTCS CTYACHTY, €CJIA TPU O(GOPMIICHUH J1a00paTOPHOM pabOTHI 3aMETHBI
npoOesbl B TeMbl. CTY/IGHT HE MOJHOCTBIO BBIMOJIHWII 33JJaHHE WA TIPU OQOPMIICHHH JOMYIICHBI
3HAYUTENIBHBIC OIIHOKH.

IIpyuMepbl KOHTPOILHBIX Da6OT

KontposasHas padora Nel
(IepBBIA PYOEKHBINA KOHTPOJIb)

1 eéapuanm

1. Hasosute n kinaccuduuupyiite ciaenyromme coeaunenus: KAICl;, CaHCO3;, NaHSOq,
H3PO4,NaHS, Na,SO3
2. Ilpu okucneHuu 2 T ABYXBAJICHTHOTO MeTaiia obpa3oBanochk 2,8 r okcuga. Onpenenure
ATOMHYIO Maccy MeTaJijia.
3. Okcup azora (V) moxHO nonyduts 1o peakuuu: 2NOy + Oz = N2Ose
CranpapTHbIe SHTAIBIMK 00pa3oBaHus coequHeHnit (k[ x/monp) pasubl: 90,2 (NO), 1423 (O3) u
42,7 (N20s). Beruncanre sHTanbIui0 peakiud (KIx).
4. Yto Ha3bpIBaIOT CKOPOCTHIO XUMHUUECKOU peakuu? OT yero u kak oHa 3aBucut? Hanumure
BeIpaxkeHue Ui ckopoctu npsamoil peakuun: COxazy + CaO(rp,) = CaCOs(rs,)
5. Insa obparumotii peakmmn: CaCOj3() <> CaOgy + COyry; AH® =177,5 xJIx
YKa)XHUTE HAMpaBJICHUE CMEIIEHUSI paBHOBECHs (BJIEBO, BIIPABO, HE CMEIAeTCs) a) MIPH MOBBIIICHUN
TEeMIEepaTypbl; 0) IpU yBEIUYEHUH 1aBICHUS?
Kpurepun onenkn (B 6aj1ax):
- 1-4 Gamia BeICTaBIsICTCS CTYACHTY, eciu pemieHo 20 % Bcex 3a1aHuii
- _5-9  GannoB BBICTaBIsIETCS CTYACHTY, ecnu perieHo 40 % Bcex 3aaaHuit

10-14  GanmnoB BhICTaBIsI€TCS CTYAEHTY, eciu pemieHo 70% Bcex 3aaaHuit
- 15 0anyioB BHICTABISETCS CTYJAEHTY, €CIIM BCE 3aJaHUs pelIeHbl 0e3 OO0k

KontposasHas padora Ne2
(BTOpO#l pyOEKHBIA KOHTPOIb)

1 eéapuanm

1. 113 200 r 15-%-ro pactBopa NaCl BemapuBanuem ynaneHo 50 Myt BOJIbI ¥ TOJTy4eH pacTBOP
¢ mioTHocThi0 1,17 /™. Jlis mojydeHHOro pacTBOpa BBIYUCIUTE MOJIAPHYIO KOHIIEHTPAIHIO
pacTBopa.

2. PactBop 00BéMoM 500 mi, comepkamuii 14 T TuapoKcuaa Kamus, HeuTpanuzoBamm 2M
pPacTBOPOM COJITHON KUCIOTHI. Ompenennute 00beM U3pacx0oa0BaHHONCOISIHON KUCIOTHI (MI1).

3. KoHcTaHTa aucconnanuy yKCyCHOW KHMCIIOThI paBHA 1,74:107°, KOHIIEHTpaunus €€ pacTBopa
0,01 M. Beruucnure BogOpoHbIN ITOKA3aTENb pacTBOpa.
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4. Hanmmmte ypaBHenue runponusa AlCl; u yctaHOBHTE COOTBETCTBHE MEXKIY BEIECTBOM,
n00aBIIIEMBIM K PacTBOPY, M €r0 BIMSIHUEM Ha THIPOJIN3 JAHHOM COJH:

Bewecmeo Dppexm
A) HCI 1) ycunuBaet
b) Na,S 2) ociabiseT
B) NaOH 3) He BiHsET
I') NaCl

5. Kakue p€akuuu Ha3bIBAKOT KadyecTBeHHBEIMU? C IIOMOIIBKO KaKHX peaKHI/Iﬁ MOXHO

00HapYyKUTh KapOOHAT-HOH?
Kpurepuu onenku (B 6amiax):

- _1-5 GamioB BbICTaBIAETCS CTYACHTY, eciu .pemeHo 30 % Bcex 3a1anuii

- _6-9  0GammoB BBICTABISIETCS CTYACHTY, eciu ..pemmeHo 50% Bcex 3amaHuit

- _10-14  GamioB BBICTABISIETCS CTYACHTY, eciu pemeHo 80 % Bcex 3amanuii

- 15  GannoB BeICTaBISETCA CTYAEHTY, eciu pemeHo 100 % Bcex 3amanuit

KonTpousHas pabora Ne3

(TpeTnii pyOEKHBII KOHTPOJI)

1 eéapuanm

¥ o 2q.1 v
1. I[J'ISI aToMa € 3JICKTPOHHOH (I)OPMYJ'IOI/I BHCIIHUX JJICKTPOHOB 3s 3p YKaXXUTEC CBOUCTBA OKCUJI0B

U TUAPOKCHJIOB 3TOTrO 3JeMeHTa (OCHOBHBIC, KHCIOTHBIC, amdoTepHbie). Hanummure mnonHyto
AIIEKTPOHHYIO (POPMYITy, XapaKTEpPH3YIOUIYI0 CTPOSHHE 3TOr0 aroma. 110 3JIeKTpOHHOMY CTPOEHHIO

9JICMCHTA OIPCACIIMTC HOMCP TI'PYIIIbI, HNOArpynIbl MW IEpHoaa B Hepuoanqecxoﬁ CUCTEMC

anemenToB JI.M1.Menjeneena.

2. YcranoBure MMOoCJICO0BATCIIbBHOCTE PACIIOJIOXKCHUSA COCIMHCHHI II0 YBCIUMYCHUIO TOJIIPHOCTU

XUMHYECKOH CBSI3U

1) K,0 2) MgO

3)Ca0  4)SO; 5) Al,Os

3. VKaXHTe MOJEKYITy B KOTOPOH HMEIOTCS SP°-THOpHIHbIE OpOUTAIH

1) CHa

2)BF; 3)CO 4)CO,

4. yKa)KI/ITe, KaKue U3 NpUBCACHHBIX YaCTUIL[ UMCIOT OAVMHAKOBBIC IMOJIHBIC 3JICKTPOHHBIC q)OpMy.]'IBI

1F

2)Ne 3)Na  4)Mg*

5. YKkaxuTe, Kakue U3 NPEJIOKEHHBIX THIPOKCHIOB B3aUMOACHCTBYIOT C KuciioTamMu. Hanwimre

COOTBETCTBYIOIINE YPABHEHUS PEAKLIUH.
1) KOH  2) AI(OH)3

3)Cr(OH);  4)Mg(OH),  5) HCIO,

6. Kakue BUJbI JKCCTKOCTU CYHICCTBYIOT IJId BO)II)I? KaKYI-O KECTKOCTb HCJIB3A YAAIUTh
KUIISTYeHuEM? CO,Z[ep)KaHI/IeM KaKuX HOHOB O6YCJ'IOBJ'ICH3. 9Ta )KECTKOCTh?

7. YCTaHOBHUTE COOTBETCTBHE MCKAY BCIICCTBOM U THIIOM €TO KpHCTaHHquCKOﬁ PCHICTKH

Bewecmeo
A) Xnopux HaTpus
b) Huxens
B) TBepabli KUCIOPOT
I Anmaz

Kpurepuu ouenku (B 6annax):

Tun pewemxu
1)  Merammuueckas
2)  AromHas
3)  MonekynspHast
4)  HounHas

- _1-5  GamioB BhICTaBIACTCS CTYACHTY, eciu .pemieHo 40 % Bcex 3aaHuii

- _6-10__ GamioB BBICTABISIETCS CTYJIEHTY, eCid ..pemieHo 70% Bcex 3aaaHuii
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- 11-14 6amioB BBICTaBIsICTCS CTYIAEHTY,eciu pemeHo 80-90 % Bcex 3amanuit
- 15 0GanioB BBICTaBIIAETCS CTYJEHTY, €CIIM BCE 33/1aHUS PEIIeHbI 0e3 OO0k

[oompurebHbIe 6ALIBI
Tema pedepara: « XMUYECKHE CBOWCTBA DJIEMEHTA U €0 COSTUHEHUNY.

Crynent nuuier pedepaT Mo MNpeiIoKEHHOMY IUIAHY OO0 OZHOM M3 3JIEMEHTOB TaOJIMIIBI
J.M.MenneneeBa Ha BEIOOp MpenoaBares. 3anmra pedepara mIpoxXoIuT B TPYIINE HA 3aHATHH.
IL1an pegepara
[TonoxeHnue anemenTa B nepuoanyeckoit Tadnuue J.M.Menneneesa.
Yucno npoTOHOB U HEHTPOHOB B AJIpE aToMa.
Pacrnipenenenue 31eKTpOHOB 110 S3HEPTETUYECKUM YPOBHSIM U ITOTYPOBHSIM.
Yucno sHepreTH4ecKuX YpOBHEH U MOIypOBHEHN B aTOMe.
Yucio 37€KTPOHOB Ha MOCIEIHEM SHEPIeTUUECKOM YPOBHE.
Yucno HecrapeHbIX AIEKTPOHOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHUSX aToMa.
BanenTHOCTB 2i1eMEHTa B COEAMHEHMSIX.
[Tpoctoe BemecTBo. Ero cTrpoenue, THI KPUCTATUIMYECKON PEIIETKH.
®opMyiIbl OKCUIOB, THAPOKCUIOB, KOCIOPOICOAEPKALINX KUCIIOT, BOJOPOIHBIX KUCIOT, UX
coJiell, OTBEYAIOIIUX MX BaJICHTHBIM COCTOSHUSM SJIEMEHTA.
10. CgoiicTBa BOAHBIX PACTBOPOB JIEKTPOIUTOB (Cpeia pacTBOPa, TUAPOIIH3).
11. CoenuHenust ¢ APYrUMHU dJIeMEHTaMu (CyIb(QHIbI, TATOTC€HUIBI).
12. Ctpoenne Hamboee BaXKHBIX MOJEKYN (THUI CBSA3EH, MPOYHOCTH CBS3EH, YIIIBI MEXIY
CBS35IMH, COCTOSIHUE TUOPHUIN3AIINN ).
13. CpaBHEHHE CBOWCTB COCAMHEHHWH 3JEMEHTA C aHAJIOTMYHBIMH COEJIMHEHHSIMH 3JIEMEHTOB
JAHHOW U COCEIHUX TPYIIIL.
14. ®opmbl HaxoxzaeHuss aneMmeHTa B mnpupone. Ilonesnbie wuckomaemble. IlepepaboTka
MOJIE3HBIX HUCKOMAEMBbIX.
15. TexHonOTUs TOJTYYSHUS BaXKHEHUIITUX COCTUHEHUN.
16. Ucnonb30BaHue COETMHEHUI B IPOMBIIIIIEHHOCTH.
17. Vicnonb30BaHuE COCTMHEHUM B CETLCKOM XO3SMCTBE.
18. buonorudeckoe 3Ha4eHHE COCTUHEHUM.
19. Mcrionp30BaHue COETMHEHHUI B METUITIHE.
20. Ucnonb3oBaHue COETUHEHUH B OBITY.
21. OnacHOCTh COETMHEHUH TaHHOTO 3JIEMEHTA JIJIsl YEIIOBEKa U IPUPOJIBI.

CoNoOR~wWNE

Kpurepun ounenkm (B Oayiax) B COOTBETCTBUM PEUTHHI IJIaHY MO MaKCUMaJbHOMY U
MUHHMAaJIbHOMY KOJHYECTBY OAJUIOB:

10 GamyoB BBICTABISIETCS CTYIEHTY, €CIM OH MPOAEMOHCTPHPOBAJ 3HAHWE TEMBI TPU
3anre pedepata. [Ipu Hanucanuu pedeparta moapoOHO OCBETUI Bee Bompockl. Pedepar opopmun
aKKypaTHO, TEKCT OTHOpMATUPOBAI.

8 0ayIoB BBICTABIISIETCS CTYACHTY, €CJIM OH NPHU HANKMCaHUM pedepaTa MoaApoOHO OCBETHI
Bce Bompochl. Pedepar odopmun akkypatHo, TekcT oTdopmaruposai. [Ipu 3ammre gomyckan
poOeIbl B 3HAHUSX.

6 OayIoB BBICTABIISIETCS CTYACHTY, €CIM NpH HamucaHuu pedepara ocBetun meHee 60%
BOIIPOCOB MJIU B pedepate ObLIH OMmyIeHb! omnoku. [Tokazan y1oBIeTBOpUTEIbHbIE 3HAHUS TEMbI
TIPY 3allIATe, HE JIOYCKaJI TPyOBIX OMIIOOK.

4 Gayia BBICTaBISICTCS CTYACHTY, €CIM NpU HamucaHuu pedepara ocBetusn menee 40%
BOIIPOCOB MJM B pedepare ObUIM gonymieHbl omuOku. [lpu 3ammre pedepara mnoxazan
3HAYUTEJbHbIE TPOOEIIHI B 3HAHUSIX.

2 Oaya BBICTABISIETCA CTYJEHTY, €CIM Mpu HanmucaHuu pedepara ocetun menee 30 %
BONPOCOB WM B pedepare ObuiM JomyiieHsl rpyOble ommOku. [Ipu 3amure pedeparta mokaszan
3HAYHUTEBHBIC TPOOETIH B 3HAHHSIX.
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4.3. PeliTHHI-IIaH TACHUILINHBI

PeliTunr-nnan nucuuiuiveel npeacrasieH B [lpunoxxenun 2.

5. YueOHo-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00ecedyeHre JUCITUIIMHBI
5.1. IlepeyeHb OCHOBHOM M IONOJHUTEIbHON Y4eOHOM JUTEPaTypbl, HEOOXOAMMOI 115
OCBOCHHS JUCIUILINHBI

OcHoBHas1 JIUTEpaTypa:

Kon-60
Cnucox numepamypol 9K3eMn Mecmo xpanenus
JISIPO8
1. I'nunka H.JI. O0mas xumus. M.: «HTerpan-npeccy, (6bubmmoTeka, aOOHEMEHT
65
2012 T. Ne3)
2. [Ipaktukym o oOuieit xumuu nof ped. npod. C.O. (BuGnHoTeKa, aGoHEMEHT
Hynaesa, M3n-80 MI'Y, 2008, 335 c. 28 Ne3- 54(07) I169)
3. 'muaka H.JI. 3amaun u ynpakHeHHUS 110 001IeiH 200 (bubnmoreka, aboHEMEHT
xumuu, M., 2012, 240 c. No3— 54 T'54)
JonoiHUTe/ILHAS JIUTEpPaTypa
Kon-60
Cnucox 1umepamypul 9K3eMn Mecmo xpanenus
JI5IPO8
1. bepecrosa T.B., Ky3una JI.I'., AMuneBa H.A. OBC baml'y

PactBops! 251exkTponauToB. ['eTreporeHHbIe paBHOBECHS -
Ya, PUL] baml'VY, 2016 T

2. bepecrosa T.B., Ky3una JL.I'., AmuneBa H.A. ObC baml'yV
PactBopbl. Cioco0bI BeIpaske€HHs COCTaBa pacTBOpa -
Ya, PUL baml'V, 2015 r.

3. Awmunnuesa H.A., Ky3zuna JI.T"., bepectoBa T.B. OBbC baml'V
PactBops! anektponutoB. ['uaponus coneid. - Yda, PULL
baml'V, 2016 r

4. Kysuna JLI'., bepecroBa T.B., AmuneBa H.A., OBbC bamlV

AnexnHa MN.E. «Peaknum B pacTBOpax 3JEKTPOJIUTOB.

Bonoponusriit mokazarens.» - ¥Yda, PUL] baml'VY, 2016 r.

5.2. IlepeuyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKALUOHHOM ceTu «AHTEepHETY,
HCOﬁXO}II/IMI)IX OJIA OCBOCHUSA JUCHUITIMHbBI

1. DnektponHas 6ubnmoreunas cucrema «b baml ¥V - https://elib.bashedu.ru//

2. DnexTpoHHas OMONIMOTEeYHas cucTeMa m3aarenbeTBa «Jlanesy - https://e.lanbook.com/

3. DOnexkTpoHHas OuOIMOTEYHas cCUCTEeMa «YHHBEPCUTETCKas OWUONMHMOTEeKa OHIAMHY -
https://biblioclub.ru/

4. Hayynas snekTpoHHas Oubnmoreka - elibrary.ru (IOCTyn K 2JIEKTPOHHBIM HAyYHBIM
xypHanam) - https://elibrary.ru/projects/subscription/rus_titles open.asp
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5. Dnexrponnsiii katanor budauoreku baml'y - http://www.bashlib.ru/catalogi/

6. Dnexrponnas oubnmoreka auccepramuii PI'b -http://diss.rsl.ru/
7. TocynapcTBenHas myOiauuHas Hay4HO-TeXHUYecKas Oubnanorexa Poccun. basa manubix

MEKIyHAPOIHBIX HHIEKCOB HaydHoro nutupoBanus SCOPUS - http://www.gpntb.ru.
8. TocymapcTBeHHas myOIuYHas HaydYHO-TeXHUYECKass Onbmmoreka Poccun. baza maHHBIX
MEKIyHAPOIHBIX HHIEKCOB HayuHoro murtupoBanus WebofScience - http://www.gpntb.ru

[IporpamMmmMHoe obecrieueHue:
1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. JTorosop Nel104 ot 17.06.2013 r.

Jlunen3un O6eccpovHbIE.
2. MicrosoftOfficeStandard 2013 Russian. oroop Nell4 ot 12.11.2014 r. JluneHsun

OeccpouHbIe.
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6.MaTepuajibHO-TeXHUYeCKas 0a3a, HEOOXOAUMAS VISl OCYHIeCTBJIeHHs 00pPa30BaTeIbLHOTO

npoiecca no JMCUMIINHE

HaunmenoBanmue IlepevyeHs TNIEH3HOHHOTO
cnenMaJIbHbIX® NPOrpaMMHOI0
MOMeLICHHI 1 OcCHalIEHHOCThCIEHHATBHBIX IIOMEICHUI 1 obdecneyeHusl.
noMeleHuH AJ1s NOMelleHMH VIS CAMOCTOSATEJIbHOM padoThl PexkBU3HUTHI
CaMOCTOATEIbHOM NOATBEPKIAIOLIET0
padoThI JIOKYMEHTa
Aynuropus Ne 708
VYuebHas mebenb, ydeOHO-HATIAIHBIE ITOCOOHS, TOCKa,
1. yuebnas ayoumopus | MynbTUMeIUiHBINA poekTop Mitsubishi EX320U XGA
011 nposedenus 3auamuii | 2.4 xr., skpan HacteHHbIi Classic Norma 244%183,
JIeKYUOHHO20 muna: | HoyTOyK Lenovo G570 15.6.
ayauTopus Ne 708 Aynutopus Ne 710
(I'ymaHuTapHBIN KOpITYC) 1. VYuyeOHas MebOenb, yueOHO-HAIJSAHBIE MOCOOUS,
2. yueOnas ayoumopus | 10CKa, MyJIbTUMEIUHHBIA  mpoekTop  Mitsubishi
0115 npogedenusn 3anamun | EX320U XGA 2.4 «kr., skpan HacteHHbli  Classic
CEMUHAPCKO20 muna: | Norma 244*183., HoytOyk Lenovo G570 15.6.
Aynmutopun  Ned01, 421 Aynutopus Ne401 JlaGopaTopusi (IpaKTUKYM 110
Jlabopatopust (IIpaKTHKyM o01eil 1 HEOPraHU4eCKOil XUMUM)
I10 o0meit u | YueOHas meOenb, yueOHO-HATTIAHBIE OCOOMS, JOCKa.
Heopranudyeckoit xumuu) | [Ipubopelr u oOopynoBaHue: OaHs BOASHAs, BECHI
(Xumuyeckuit Kopryc) anamutuueckue Leki B2104 (mo 100 r), Becsr BK-600
3. yuebnas ayoumopus | naboparopusie (1o 600 r), Becor BK-600 nadboparopHsie
ona nposedenusn | (no 600 r), muctmwusitop J19-4, naboparopHas nocyna,
2pynnoguix U | peaKkTHBBI
UHOUGUOYATIbHBIX Aynuropusi Ne421 JlaGopaTopus (IpaKTUKYM 10
KOHCYybmayui: o01eil 1 HEOPraHU4eCKOil XUMUM)
Aymutopun  Ned01, 421 | YueOHast mMebenb, yueOHO-HATISAHBIE TIOCOOMS, JOCKA.
Jlabopatopust (mpaktukyMm | [Ipuboper u oOopymoBanme: OaHS BOASHAs, BECHI
o obmei u | anagurtuueckne Leki B2104 (mo 100 r), secet BK-600 | 1. Windows 8 Russian.
Heopranuuyeckoit  xumum) | maboparopusie (1o 600 r), Becet BK-600 naboparopusie | Windows  Professional 8

(XuMudeckuit KOPIyc)

4. yuebnasa ayoumopus
0N meKyuiezo KOHmpons
u nPOMENHCYMOUYHOI
ammecmayuu:
Aynutopun  Ned01, 421
JlaGopatopusi (IIPaKTUKYyM
10 o0mei "
HEOPraHMYEeCKON  XMMUM)
(Xumuaeckuit KOpITyC),
Aynauropust Ne7091
JlabopaTopus ur
(KOMITBIOTEpHBIA  KJIacc)
(I'ymaHUTapHBIH KOPITYC)
5. nomeweHus ons
CamocmoamenvbHoil
pabomwr: aygutopus Ne
704/1 — (T'ymaHUTapHBII
Kopiryc); AGonemenT Ne§
(YuranbHbril 3a1)
(I'ymaHuTapHSBIH KOpITYC)
6. nomeuwenus onsn
Xpanenus u
npodpunakmuueckozo
obcnyycusanus yuebHozo
obopyoosanusn: Ne 8201
(I'ymaHUTapHBII KOPITYC)

(mo 600 1), muctrwmsaTop 13-4, mabopaTopHas mocyaa,
pEeaKkTUBBI
Aynutopusi Ne 704/1
YyebHast mebenb, J0CKa, MEPCOHATBLHBIE KOMIBIOTEPHI:
Iporeccop Thermaltake, Intel Core 2 Duo Monwutop
Acer AL1916W , Window Vista Msimbs Logitech
(4wrr.), Monutop 19" LG L1919S BF Black
(LCD<TFT,8ms,  280*1024,250x1/m,1400:1,4:3 D-
Sub), IIpomeccop InWin, Intel Core 2 Duo, MoHuTOp
Flatron 700, IlIpomeccop «Kammacy, Mounutop
SamsungMJ17ASKN/EDC, [Ipoueccop
«IntellnsidePentium 4», xnaBuarypa (4 mr.)
AoboHemMeHT Ne§ (uMTaNbHBIN 3271)
YyebHas mebenb, KOMIBIOTEPH B cOOpe (CHCTEMHBIN
6ok Powercool\Ryzen 3 2200G (3.5)\ 8Gb\ A320M
\HDD 1Tb\ DVD-RWM50W\ Win10 Pro\ Ki-pa USB\
Msims USB\ LCD MonuTtop 21,5"- 3 mir.)
JlaGopatopus
Aynutopus Ne709U JladopaTtopuss UT
(KOMIIBIOTEPHBIN KJIACC)
YuebHass meOenb, y4eOHO-HAMISAIHBIC MOCOOHS, TOCKa,
NepCoHaJIbHbIE KOMIIbIOTEphl B KoMIutekte Ne 1
iRUCorp 510
Iomemenne Ne 8201
Y4eOHO-Har IS IHbIE mocoowus, MYJIbTUMEIUNHBIN
npoektop BenQ MX511 DLP XGA 2700 ANSI High
Contrast Ratio 3000, nHoytoyk Lenovo Idea Pad B570
15.6 Intel Corei 32350M 4Gb, skpan Ha mTaTHBe
Screen Media Apollo - 183x244cm

Russian Upgrade. lorosop
Nel04 or 17.06.2013 .
JIunensuu 6eccpoynble.

2. MicrosoftOfficeStandard
2013 Russian.  JTorosop
Nell4 or 12.11.2014 .
JIunensuu 6eccpoyHbie.
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ITpunoxxenue 1

MHMHOBPHAYKH POCCHHN
OI'bOY BO «bAILIKNPCKNUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
T'EOT'PA®UYECKUM ®AKYJIBTET
COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

JTUCHUTUITUHBI «XuMHUsI» Ha 1 cemecTp

ouHas Gopma oOvyeHus

Bua pabotbl O0beM JUCHUILIMHBI
O6mas tpynoemkocts nuctmiminael (3ET / gyacon) 5/180
Yu4eOHBIX 4acOB Ha KOHTAKTHYIO paboTy C Mpero/iaBaTesieM: 70,2
JICKITHI 36
MPAaKTHYECKUX/ CEMUHAPCKHUX -
J1a00PaTOPHBIX 34
JOpyrux (TPyIIoBast, HHANBHAYaJIbHAS KOHCYIBTAIUS U HHBIC BUABI YIeOHOH
JIESITeIbHOCTH, TPEIyCMATPUBAIOIIHE PA0OTY 00YUAIOIIUXCS C IPEIOAaBaATEIIEM ) 0,2
(®KP)
Y4eOHbIX YaCOB Ha CAMOCTOSTEIbHYIO paboTy ob0ydaronuxcs (CP) 109,8
Y4eOHBIX 4acOB Ha IOATOTOBKY K 3K3aMeHYy/3aueTy/anpGepeHIMpOBaHHOMY 3a4ETy
(KoHTpos) i

®opMa KOHTPOJIA:
3auer 1 cemecTp
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®opma n3ydeHUsI MaTEPHAIIOB: JIEKIHH,

OcHoBHAas U

dopMa TeKy1ero

TIPAKTUICCKUE 3aHATHSA, CCMUHAPCKUE 3aHATHUSA, JIOIOJIHUTEIIbHAs 3az[aH1/1;1 1o KOHTPOJIA YCIICBAEMOCTHU
No nabopaTopHble paboThl, CAMOCTOSTENbHAS JTUTepaTypa, . (KOJUIOKBUYMBEI,
- Tema u coneprarue paboTa 1 TPyI0eMKOCTH (B Yacax) peKoMeHTyemast CamMoCTOATENL RO padoTe KOHTPOJIbHBIE PAGOTHI,
CTyZeHTaM (HoMepa U3 CTyACHTOB KOMIIBIOTEPHBIE TECTHI U
CIIHCKA) T.IL.)
JIK ITP/CEM JIP CP
1 2 3 4 5 6 7 8 9
Beenenue. OcHoBHBIE
NOHATHSA HAYKH «XHMHD). 1. W3yunte MaTepuan
ATOMHO-MOJIEKYJISIPHOE JeKIMM 1O TeMe |
y4YeHue. MaTepuan yueOoHuka [ 1].
1) Ilpemmer u 3HaYeHHE 2. [ToarotroBuTH
XMMUH. KpPaTKHH KOHCIIEKT TEMBI
PacnpocTtpaneHHOCTH «OcHOBHBIE KJIaCChI
XAMUYECKUX DJIIEMEHTOB B HEOPTraHUYECKUX
3eMHOM Kope. XHUMHYECKHA COETMHECHUID).
JJIEMEHT. 3aKoHBI 3. Odopmuts
XUMHYECKOTO naBopatopHylo paGory |  KOHTpobHas pabora
B3aUMO/ICHCTBUSI. «OCcHOBHBIE Kraccpr | |IPOBEPKE JOMALIHETO
1. 2 - 4 6 [1-3] 3a[aHMs
Coenunenus TepeMEHHOTO HEOPTaHMIECKHX Oraer o mbopaTopEoi
cocTaBa. XuMHUYeCKHN COCIMHEHHID) paGore
SKBUBAJICHT. [[Ipunoxenue 1; 2 - ¢.7-
2) JlaGopaTopHbIii 23].
npaktukym (JIIT - 1): 4. Pemnts 3a1a4u 1
HNHCcTpyKTaX 0 TEXHUKE cAenaTh ynpaxHeHus [3
0€3011aCHOCTH. XMMUYECKas - Ne140-143, 146-148,
MOCYJ1a U PEAKTHUBBI. 164 ¢.34-35; Nel-3,
BrinosHenue abopaTopHOi ¢.10; Ne28-30, c.13;
pabotsl «OCHOBHEIE KIIaCcChI Ne4?2 ¢.15; Ne57-60 c.18;
HEOPraHUYECKUX Ne84 c.21].
COEJIMHEHUI.
2. OCHOBBI XHUMHUY€eCKOMH 2 - 2 6 [1-3] 1. Wzyunth wMatepuan KonrponbHas pabora

20




TePMOIHHAMUKH.
1) Cucrema. BuyTpeHHss
SHEPrusl. Temnepatypa.
Pabora. OyHKIMN
COCTOSIHUA. DHTaIbIUS.
CranmapTHOC COCTOSIHHE
BemecTBa. 3akoH ['ecca.

OHTpomnus. OHeprus
I'u66ca.
TepMonrHaMUYECKHIA
KpUTEpUil BO3MOXKHOCTH
MPOTEKAaHUs  XUMHUYECKHX
PpeaKLuii.

2) JII - 2(1): Terutoble
3¢ (HEeKTh XUMHUYECKUX
peakuuil. OnpenenexHue
TEIJIOTHI PeaKINH
HEWTpaJIM3alUi CUIBHOMN
KHCIIOTBI CUIIBHBIM
OCHOBaHHUEM.

JeKIMA 1O TeMe |
Matepuai yaeOHuka [1].
2. Pemuth 3a1a4u 1
cAenaTh ynpaxxHeHus [3
- Ne283, 285-288, 298,
303, 308 c.75].

[IpoBepka nomaniaero
3a7aHus
Ortyer no 1abopaTopHOU
pabote

XyuMuueckass KHHETHKA.
Karanus.

1) 3aBUCHMOCTH CKOPOCTH
XUMHUUYECKUX PEAKLM OT
KOHIEHTpPAIlMU BEILIECTB,

1. Wsyunutp wMaTepuan
JeKIUd 10 TeMe |
Matepuai yueOHuka [1].

[IpoBepka nomamraero

[1,3] 2. Pemute 3amaun u .
TEMIIEPATYPBI, 3asaHus (YCTHBIH ompoc)
KaTanudszaTtopa. Y paBHEHUE CACHATS yIPKHEHHS [3
Bant-Todda .3He - — Ne325, 326-329,334,

. p 337, 343-345 ¢.88].
aKTHUBAlH. Y paBHEHUE
AppeHnnyca.
Xumuveckoe u ¢a3oBbie 1. W3yuuts wMarepuan
paBHoOBecCHSI. AEKUMA O TeME M| o 0 e
1) ®aza. Xumuueckoe [1,3] MaTepuan yueOnuka [1]. poBcpia fioma
3agaHus (YCTHBIN oTpoc)

paBHOBECHE. KoncranTa 2. Peumts 3amaun u

XUMHUYCCKOIr0 paBHOBECHS.

CIenaTh ynpakHeHus [3
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Cnsur XUMHUYECKOTO
paBHoBecus. [lpunmun Jle-
[Tarense.

2) JII - 2(2): Onpenencuue
3aBUCHUMOCTH CKOPOCTH
XUMHUUYECKON peakinu OT
KOHIICHTpaIluu
pearupyronux BeIecTs,
TEMIIEPATyPhl, TOBEPXHOCTH
paznena ¢a3, HaTHnIus
KaTtanuzaropa. 3yueHue
BIUSTHUS KOHIIEHTPAIIUHU H
TEMIIEPaTyphl HA CMEIIEHUE
XHUMHYECKOT0 paBHOBECHS.

— 347, 351-352, 363,
373-377 ¢. 90].

PactBoOpbl.
1) [ducnepcHble CHCTEMBI.
[loBepXHOCTHBIE  SIBIEHUSL.

1. W3yuute wMarepuan

Komnounnsie CUCTEMBI. JeKIMA 1O TeMe |

PactBopumMocTs. PactBOpHI Matepuain yueOHuka [1].

HACBIIICHHBIE u 2. Odopmuts

HEHaCBIIIEHHbIE, nabopaTopHyto paboTy KonrponsHas pabora
KOHIIGHTPUPOBAHHBIC u 13 «[IpuroroBnenune Tposepra omausero
pasbaBnenHsle.  CriocoObl [1.3] BOJIHBIX PacTBOPOB» Oruer Hzajf:g:;ampmﬁ
BBIPDOKECHUSI KOHLEHTPALMH [[Tpunoxxenwue 1; 2 - paore
pacTBOPOB. PactBopHI ¢.32-35]. lloaroroBuTh

HEDJIEKTPOJIUTOB. MHUUTUMETPOBYIO

2) JII - 3: BeinosnHeHue Oymary gopmara A4 utst

nabopaTtopHOil paboTsI nocTpoeHus rpaduka

«[IpuroroBnenne BOAHBIX

pacTBOpPOBY.

PacTBOpBI 271€KTPOTUTOB. 1. W3yunte wmarepuan | KonrponsHas pabota
1) N3oToHnueckuii JeKIMM 10 TeMe U | [IpoBepka JOMAIIHETO
koad¢urment. CuinbHbIE U [1,3] Matepuan yueOHuka [1]. 3a/1aHus
WEWISE SIIEKTPOIIHTEL. 2. Odopmurp | Otder mo raboparopHoii
Koncranra nabopaTopHyI0  paboTy pabore
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Jauccounanuu. BogopoaHblit
[0Ka3aTeNb. HNonnoe
MPOU3BEICHIE BOJIBI.

2) JII - 4: BeinonHeHue
J1a00PaTOPHOI paboTHI

«DNEKTPOTUTHYCCKAS
JTCCOTIHAITHSI
[[Ipunoxenne 1; 2 -
c.52-56].

3. Pemuth 3a7auu u

«INEKTPOTUTHICCKAST cAenaTh ynpaxxHeHus [3
JIUCCOLIUAIIAS - Ne502-505, 511 c.116;
Ne538-543 c. 123].
I'maponus coJieii. 1. M3yunte MaTepuan
IIpousBenenue JEKIUU 10 TeMe |
PacTBOPMMOCTH. MaTepuan yueOoHuka [ 1].

1) O6pa3zoBaHre OCaIKOB.
I'upponus KaTHOHA u
aguoHa. OOpaTuMbli U
HEOOpaTHUMBIH  THUAPOJIH3.

2. Odopmurs
nabopaTopHyto paboTy
«oHHOE TIpOU3BEACHUE
BOJIBI. Bonoponnsiii

KonrponbHas padbora
IpoBepka JoMamIHero

[1,3] 3aJaHUS
Koncranra runponusa. nokasarens.  I'mapomus | o o naGopaTopof
2) JII - 5: BemmosHenue coneit» [[Ipunoxenue 1; paGore
1ab0opaTOpHOM PabOTHI 2 - ¢.63-69].
«loHHOE npou3BENCHHE 3. PemuTs 3amauun u
BoJbl. Bogopoanslit caenarb ynpaxnenus [3
nokasarenb. ['unponus - Ne 559-562, 566-567 c.
coei. 129; No 580-583 c. 136].
1. Wzyuutp wmatepuan
DJIeKTPOXUMHUYECKHE JEKIMH [0 TeMe |
NMPOLECCHI. MaTepuan yueonuka [1].
1) OxucnurensHO- 2. Odopmurs
BOCCTaHOBHUTEIbHBIE naGopatopHylo paGory |  KOHTpOIbHas padora
IIpoBepka jomalHero
peakuuu. ["anpBaHMYECKue [1.3] «KauecrBeHHble saas
AJIEMEHTBI. DIECKTPOIIU3. ’ peakmumny [[Ipunoxenne Oruer 110 NaGopaTopHoi
2) JII - 6: BeinonHeHue 1]. paGore
1abopPaTOPHOA paboThI 3. Pemmth 3amaum u
«KavecTBeHHBIE pEaKLINM» cIenaTh ynpaxHeHus [3
- Ne608-613, 622 c.
141].
Ctpoenue aTroMa. [1,3] 1. Wzyunth w™artepuan | IIpoBepka moManrHero
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Mepuoguyecknii 3aKO0H
JI.LA. MeHnaeneeBa.
1) OcHOBHBIC ITOJOXKEHUS

COBPEMEHHOU TEOpUU
CTPOCHUS aToma.
KBanTosrie qucia.

DNEeKTPOHHBIC opouTay.
3anoiHEeHUE BJICKTPOHAMHU
SHEPreTUYECKUX YPOBHEU U
MOAYPOBHEN.
Ilepuonnueckas  cucrema
SJIEMECHTOB. Nzmenenne
CBOMCTB aTOMOB T10
rpynmnaMm ©  MOATPYIIaM
MEPUONYECKON CUCTEMBI.

JCKIUU 10 TeMe |
Matepuai yaeOHuka [1].
2. [ToaroroBUTH
KpaTKUN KOHCIICKT TEMBI
«Hcropus pa3BUTHUSA
MpeJICTaBICHUN 0
CTPOCHHH aTOMaY.

3. Pemmwmrp 3amaun u
CAenaTh yIpakHeHus [3
- Nel78-183, 190, 201,
205 c. 41; Ne 206-208
c.46].

3amaHus (YCTHBIH OIpoc)

10.

2) JII - T7:Wcropus
Pa3BUTHUS INIPEICTABICHUMN O
CTPOEHHUHU aToMa.
I'padmueckas u
3JIEKTPOHHAS CTpYKTypa
HauOoJee
pacnpocTpaHEeHHBIX B
pUpoAe aTOMOB
XUMHUYECKHUX 3JIEMEHTOB,
HMOHOB

Xumuyeckasi CBSI3b. 1. W3yuute MaTepuan

Crpoenne u  cBoiicTBa
BeIIECTB.
1) Tumer  XUMHYECKOU

CBSI3H. OcHOBHbBIE
XapaKTEePUCTUKHI

XUMHYECKON CBSI3H.
BanentHOCTSE. CreneHn
okucinenns.  KoBajieHTHas
CBSI3b: TIOJISIPHOCTB,

[1.3]

JeKIMM 10 TeMe |
Mmarepuai yueOnuka [1].
2. Pemmnts 3amaum u
cAenaTh ynpaxxkHeHus [3
- No 228-231, 265-267].

IIpoBepka jomalHero
3agaHus (YCTHBIN oTpoc)
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KpPaTHOCTb. Meron
BAJICHTHBIX CBsi3ei. Teopus
THOPHUTN3AIIHAH.
MeXMOJIeKyISIpHOE
B3aUMO/ICHICTBUE.
Bomoponnast cBs3b. CHITBI
Ban-nep-Baansca.

KommiekcHbie
coeIMHEHH .
IIpeacraBieHue o0 XuMHHU
3J1eMEHTOB MOOOYHBIX
rpyni.

1) Teopus Bepnepa.
KomrmuiekcooOpa3oBareb,

1. H3yunts wmarepuan
JeKIMA 1O TeMe |
Matepuai yaeOHuka [1].
3. Pemmntsr 3amaun u
caenaTh yrnpaxkHeHus [3
- Ne718, 722, 723-725].

[TpoBepka nomamnraero

11. KOOpJMHALIMOHHOE  YMCIIO, [1,3] .
3agaHus (YCTHBIH ompoc)
muranzael.  Homenknartypa.
Buast KOMIIJICKCHBIX
coeauneHnii. OcoOEHHOCTH
XUMUHU 3JIEMEHTOB,
YYaCTBYIOIINX B
00pa3oBaHUN 3eMHOH KOPBI.
IlepexoHble METAILIBL.
1. Wzyuutp wmatepuan
JeKIMM 10 TeMe |
JuaemeHTsl [A rpynnsl. !
N . . Mmarepuai yueOnuka [1].
12. 1) Jlutuii, HaTpuii, Kamwii, [1,3]
N o 2. Pemmth 3amaun u
pyoumni, 1e3u.
clenath ynpaxHeHus [3
- Ne970-972, 984-985].
Jaementsl IIA rpynmnsl. 1. W3yuntp wMaTepuan
1) bepwuuii, Marxui, JeKIMM 10 TeMe U .
KaJIbLIMH, CTPOHLMH, Oapuii MaTepuai yueOnuka [1]. YTt onpoc
13. | 2) JIIT — 8, 9: BrmosHeHune [1,3] 2. OdopMuth
. 3amura oT4era 1no
nabopatopHoi paboThI nabopatopHylo paboty naGopatopHoii paGote
«OrmpeneneHne  KECTKOCTH «Ornpenenenne
BOJIBI» KECTKOCTH BOJIBI»
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[punoxenue 1; 2 -
c.127-132].

2. Pemnth 3amaun u
cenaTh ynpakHeHus [3
- Nel004-1006, 1016-
1017].

Jaementsl IITA rpynmel.
1) bop, AJUTIOMUHUI,

1. W3yuutp Marepuan
JEKIMKH 10 TeMe W
Mmarepuain yueonuka [1].

[TpoBepka nomamnraero

14. o " N [1,3] .
TaJUTAN, UHIWH, TaJUTAH. 2. Pemuth 3amaud u | 3amaHMA (YCTHBIA OIpPOC)
caenaTh yrnpaxkHeHus [3
- Ne943, 945, 948-950].
1. 1
Jaementsl VIA rpynnsi SYUHTD - MaTepalt
. JeKIMA 1O TeMe |
1) VYrmepom,  KpeMHU,
. marepuai yueOnuka [1]. | TIpoeepka momaniHero
15. | repMaHuii ¥ UX COCTMHEHHUSI. [1.3]
- 2. Pemmnts 3amaum u 3a/laHus
MurpaiioHHbINA IIUKII
nepona CAenaTh yIpakHeHus [3
yr ' - Ne943, 945, 948-950].
Jaementel VIA um VA 1. Wsyunutp wMaTepuan
rpyni. JeKIMA 10 TeMe |
1) Kucnopon, cepa, Matepuai yueOHuka [1].
MOJATpyIIa celeHa H UX 2. Pemmts 3amaunm u
COCAMHEHHS. cenarh ynpakHeHus [3 -
16. | MurpanuoHHBIH LMK [1,3] — 834-838, 856, 878- POBEpKa JOMAIIHEro
3aJaHus
kuciopona. O30H.  A3or, 882, 892].
docdop, MOJrpyIIna
MBILIbSIKA 1 UX COCTUHEHUS.
MurpaioHHbINA IIUKII
azora. Qukcanus azora.
1. W3yunte Matepuan
Bonopoa. VIIA rpynna. JEeKIIMKM 10 TeMe WU
17 1) Coenunenust Bogopoza. [13] Marepuan yaeonmka [1]. TTpoBepka JOMANIHEro

MaccooOmMeH Bogopoia B
npupoje. ['anoreHs! u ux

2. PemmTts 3amaun u
cAenaTh ynpaxHeHus [3
- Ne769-776, 781-785,

3a1aHusA
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COCAMHEHHS. 790-791, 803, 808-811].
CoBpeMeHHBbIE MeTOo/bI Wzyantes martepman
aHaJu3a BellecTB. JeKIMA 1O TeMe |
OcCHOBHBIC TTOHATHS Matepuan ydeOnuka [1],

18 KOJMYECTBEHHOTO AaHaJn3a. 5 78 [1] HalTH OTOMHUTENbHYIO | [IpoBepka JOMaNIHEro
CrHeKTpoCKOmusl. ’ JIUTEPATYPY B 3a1aHusA
I'paBumerpusi.  Xpomaro- Ooubnmoreke U CceTH
MAacCCIEKTPOMETPHSL. HNurepHer.

Bcero yacos: 36 34 109,8
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4.3 PeliTHHr-IJIaH TUCHUIIITHHDI
Xumust
HanpasyieHue 05.03.04 I'mapomeTreoposorus
kypc 1, cemectp 71

[Ipunoxenue 2

Baut 3a Yucmo Banbt
Buabl yue6Ho 1eITEILHOCTH CTYI€HTOB KOHKPETHOE | 3a7aHMi 3a
- cemecTp MuanM. | Makcum.
Mooyns 1. Ocnosenvle nonamusn xumuu. Xumuueckas mepmoouHamuKka u KUHemuKa.
Tekymuii KOHTPOJIb
BerInonHeHue U 3a1uTa 1a00paTopHBIX paboT 5 1 3aganue 0 3,0
JL.p.Nel. OcHOBHBIE KJTACCHI HCOPTAHMYCCKHUX COCTUHCHUI 3,0
BrlImonHeHHE ¥ 3alUTa JOMAIIHUAX 3aJaHuH
J1/3Ne2. OCHOBBI XUMHYECKOU TEPMOTUHAMUKH. 4,0 3 sanamms 0 12.0
JI/3Ne3. Xumudeckas kuHetuka. Katanms. 4,0
J1/3Ne4. Xumuueckoe u pa3oBoe paBHOBECHS. 4,0
Py0e:xHblii KOHTPOJIb
1. IlucpMeHHasi KOHTPOJIbHAs paboTa | | 0 15,0
Hmozo no mooynio 1 30,0
Mooyns 2. Xumuueckue cucmemul.
Tekyumuii KOHTPOJIb
BrimonHeHme 1 3amuTa 1a00paTOpHBIX paboT
JLp.Ne2. ITpuroroBneHne BOAHBIX PACTBOPOB 3,0
JLp.Ne3. DnexTponurnyeckas quccouuanus 3 2,0 4 sananns 0 9,0
JLp.Ned4. Nonnoe npousBeaeHue Boasl. Bonopoanslil nokaszarens. I'naponus 2,0
coJei.
JLp.Ne5. KauecTBeHHBIC peakuu 2,0
BrlImosTHeHUE ¥ 3a1IyTa JOMAITHAX 3aJaHAH
J1/3Ne5. PactBOpBI 4,0
J1/3Ne6. PacTBOpBI SJIEKTPOIUTOB 4,0 4 3ananus 0 16,0
J/3Ne7. Tunponus coneit. [TP 4,0
J1/3Ne8. DnekTpoXUMHUECKUE TIPOIECChI 4,0
Py0e:kHblii KOHTPOJIb
1. IlucpMeHHasi KOHTPOJIbHAs paboTa | | 0 15,0
Hmozo no mooynio 2 40,0
Moodyns 3. Peakyuonnasa cnocobOHocms eeuiecmas.
Tekyumuii KOHTPOJIb
BrimonHeHne u 3amuTa 1a00paToOpHBIX paboT 1 3amanue 0 30
JL.p.Ne6. OnipesiesieHne )KECTKOCTH BOJIBI 3,0 '
BrimonHeHue u 3amuTa JOMaINTHUX 3aaHuN 4 3ayiaHus 0
J/3Ne9. Crpoenne aTtoma. I13. 3,0
J/3Ne10. Xumugeckas cBsi3b. CTpOCHHE W CBOWCTBA BEIICCTB. 3,0 12,0
J/3Nel1. KomrekcHble coequaeHus. [IpencTaBiieHre 0 XUMHAN TTOOOYHBIX TPYIIT 3,0
3,0
Py0esxHblil KOHTPOJIb
1. IlucpMeHHast KOHTPOJIbHAs paboTa 0 15,0
Hmozo no modynio 3 30,0
IocemaemocTh (0a/1JIbl BBIYUTAKTCS U3 00LIEH CyMMbI HAOPAHHBIX 0AJ1J10B)
1. Ilocemienne NEKITMOHHBIX 3aHITHI HOHOI;I:;HH}O SaH];IiI/Iﬁ 0 -6,0
N Io 17
2. [ocerenne 1aboOpaTOPHBIX 3aHITHI ] v — 0 -10,0
Bcezo no nocewaemocmu 0 -16,0
HToroBsblii KOHTPOJIb
3ayer 0 0
HUTOIro 100,0
Hoompureannbie 6auibl: Pedepar 10
HUTOro 110
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