MUHOBPHAYKH POCCHN
®I'OY BO «bAIIKHUPCKUU I'OCYTAPCTBEHHBIM YHUBEPCUTET»
TEOT'PA®UYECKUN ®AKYJIBTET

AKTYaIH3HpOBAHO: CoracoBaHo:
Ha 3ace/laHuu Kadeapbl PU3NYECKON [Ipencenarens YMK
XMMHH U XUMHYECKOH 3KOJNOTHH reorpaguyeckoro axyiprera

npotokos Ne 8 ot «07» uronst 2017 r.

3as. ;(??e poV
' /’éz//‘ /Mycrapun AT %’ / ¥O.B. ®aponosa

v /]
J

PABOYAS ITPOT'PAMMA JUCHHUIIJIMHBI (MOJIYJIS)

Jlucuunmna «XUMWS»

ba3oBas 4yacTh

nporpaMma dakajaBpuaTa

Hanpasnenue noAroToBKH (CrnenHaIbHOCTb)

05.03.04 I'mapoMeTeopoIoTHs

HanpasnesHocTb (Mpoduiib) MOAr0TOBKH
Cuaponorus

KBanmuuxarus
Bakanag

PaspaboTunk (cocTaBUTEb) :
JIoueHT, K.X.H., JOLEeHT ( Z-—\ / JLT Ky3una

Jlnst mpuema: 2015 r.

Ypa2017r.



Cocrasutenb / cocraputeny:  Kysuna JLI'., K.X.H.. IOIEHT

PaGouas nporpaMma JHCLMIUIHHBI aKTyalM3HpOBaHa Ha 3ace/laHAH kadezpbi: npotokon Ne 8 ot
«07» urons 2017 1.

JIONONHEHHs M M3MEHEHHs, BHECEHHbIE B pabodyr0 MPOrpaMMy JMCIMILIMHBL, yTBEPHKJICHBI Ha
3acelaHun  Kadeapbl:00HOBIIEH NepeyeHb OCHOBHOW H JIOTIOJTHUTENILHON  yueOHO| JTMTepaTyphl.
HEOBXOIMMOM JUTS OCBOSHHS! IMCIHILIHHEBL, IpoToKoi No 14 ot «15» uious 2018 r.

/
3asenyromuii Kadeapoit % [Z/W/ / Mycradun A.I'/
J

JIONOIHEHHs M M3MEHEHHs, BHECCHHBIC B Pab0uyl0 MpOrpamMMy JMCUMILIMHBL, YTBEPK/CHBI Ha
3ace/[anuu Kaepbl
npoTokos Ne OT « » 20 T

3asenyromuii kKadenpoi J O.N.0/

JIONONHEHMs. M M3MEHEHHsI, BHECEHHbIE B PabOuyr0 MPOrpaMMy JMCUHMIUIMHBL, YTBEPKACHBI HA
3ace/laHuu Kadeapbl ;
npOTOKOIT Ne OT « » 20 _r.

3apeyrouuii kadeapon / ®.UN.0/




Cnucox JAOKYMEHTOB H MaT€pHuaja0B
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1. IlepeuyeHb MUIaHHPYEMBIX pPe3yJbTATOB 00y4eHHs N0 JUCIUILIHHE, COOTHECEHHBIX €
IJIAHUPYEMBbIMHU 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)

3HaHMA 3HaeT: OIIK-2
- OCHOBHBIC HOHSTHUS U 3aKOHBI O0IIEH XUMNH,

- IMEET NPEICTaBICHNUE O COBPEMEHHON Hay4HOU
KapTHHE MHpa

YMmenus VYmeer:

-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: BnameHweM O0a30BBIMH 3HAaHHMSMHU (DYHIAMEHTAIBHBIX pa3fefoB (U3UKH, XUMHH, OHOJOTMU B
o0beMe, HEOOXOJMMOM JUIi OCBOSHHS (PH3MYECKHX, XHMHYECKHX U OHOJOTMYECKMX OCHOB B
THPOMETEOPOJIOTHH.

2. MecTO IMCIMILIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

b1.5.16 ba3oBas yacth. BxomuT B IMKI 0a30BBIX AMCHUILIMH. JMCHUIIMHA «XUMUS
MIPEACTABISIET CO00M OJIHY M3 OCHOBOMOJIATAIOMIUX JAUCIHUIUINH, U3y4Ye€HHE KOTOPOU CIIOCOOCTBYET
(bopMUPOBAHNIO OOBEKTUBHBIX MPEACTABICHUI O COBPEMEHHON HAay4yHOW KapTHMHE MHpaA, a TaKxkKe
3aKpeIUICHUI0 0a30BhIX 3aKOHOB U METOJ/IOB €CTECTBEHHBIX HAYK.

Jucuunnuaa Xumus usydaercs Ha 1 kypce B 1 cemecTpe W OCHOBBIBaeTCsl Ha 0a30BBIX
3HAHUSX, MOJYYEHHBIX CTYJECHTAMU MPU U3YYCHUH XUMHUH, GU3NKH U MaTEMAaTHUKH B KypCce CpeIHen
mKobl. Jucturminuna « XuMus» GOopMHUPYET 3HAHUSI CTYACHTOB JUIsl OCBOSHUS MTPO(ECCHOHATBHBIX
muciuIiiH B cootBercTBHU ¢ OOII no HampasineHuto mnoarotoBku 05.03.04 —
«I'mapomMeTeoposIorusi».

Ilenamu  ocBoenuss  gucuMiuinHbl  "Xumusa"  sABisiercs  (GopMHpOBaHHE — OOIIUX
MIPEACTABICHUH O XUMUYECKUX CUCTEMaX, XHMHUYECKOW TEPMOJMHAMUKE M KHHETHUKE, PEaKITMOHHON
CIIOCOOHOCTH BemIeCTB U WX wuaeHTUGUKanuu. OOydeHHe TEOPEeTHYECKHMM M MPaKTUYECKUM
OCHOBaM KJIACCHUECKOW OOIIel M HEOPraHWYECKOM XWMHUU, O3HAKOMJIEHHE C OCHOBAaMH
XUMHYECKHX M (PU3UKO-XMMHUYECKUX METOJIOB aHalu3a; OBJIAJICHHUE HAaBBHIKAMU WACHTU(DUKAINU
BEIIIECTB HEOOXOAMMO MJisi (POPMHUPOBAHUS TPEICTABICHUNA O COBPEMEHHOW HAyYHOW KapTHHE
Mupa. Paznensl AUCHUIUIMHBL CBSI3aHBl MEXKJMUCHUMIUIMHAPHBIMU CBSI3SIMU C JIUCLMIUIMHAMM:
«I"'eomopdomorust ¢ ocHoBaMu Teosoruny», «buonorusy, «®uznukay, « UIpOXUMHSI.




3a0auamu UCUMIUIMHBL SBISIOTCS: (OPMHUpPOBAHME Yy CTYACHTAa 3HAHUM 1O XUMHH,
HEOOXOAUMBIX JJISl U3yYEHHsI CIIELUAIbHBIX AUCLUUIUINH, a TAKXKE JJI UCIOIb30BAHUS XUMUYECKUX
3HaHUH B JaibHEHIIEH MpodeccHoHanbHON AeATeNbHOCTH; (HOPMUPOBAHUE HABBIKOB pabOTHI IpU
IPOBE/ICHUH SKCIIEPUMEHTa B XMMHUYECKOH JIabOpaTopuu, MPOBEACHHUS HAYyYHOI'O MCCIEIOBaHMUA,
aHaJIM3a Pe3yJIbTaTOB DKCIICPUMEHTA.

3. Conep:xanue padoueii mporpaMmsl (00beM THCIUNIUHBL, TUNIBI U BUAbI Y4eOHBIX 3aHATHIA,
yueOHO-MeToAuYecKoe odecneyeHrne caMoCTOSITeIbHOM Pa0doThl 00y4aroUXCsl)

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 oTyera no J1adboparopHoii padore (padouasi TeTpaab)
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MunucTepcTBO 0OpazoBaHus U Hayku Poccutickoit denepanu
benepaibHOE TOCYIAPCTBEHHOE OI0HKETHOE 00pa30BaTENbHOE YUPEKICHUE
BBICIIET0 00Opa30oBaHus
«ballIKupCKUil roCy1apCTBEHHBI YHUBEPCUTET

Kadenpa dusndeckoil XuMUU U XUMHUYECKON IKOJIOTUH

(HanMeHOBaHME KagephI)

OTYET
1o 1abopaTopHoi paboTte

Ha TeMy: «Onpeneﬂeﬂne KECTKOCTH BOAbID»

Boeinmoaana

CTYZCHT TPYIIIBI
N.0. damunus

(ITonmuce, nata)

IIposepua
npemnoaaBaTelb Kaheapsl

HeOpFaHHHGCKOﬁ XUMHUAU
N.0. damunus

(IToanwmce, gata)

Ypa201



Lesan padoTa - HAyYUTHCS ONPENENATh KECTKOCTh BOJIbL. M3yuuTh CIIOCOOBI yCTpaHEeHHUs
KECTKOCTHU BOJBI.

TeopeTnyeckas 4acTb

Ha npakTtuke 4acTo mpuXOJIUTCs CTAJIKUBATHCS C MOHATHEM "KECTKOCTh BoAbl". I3BECTHO,
YTO HCIOJIb30BAHUE >KECTKOM BOJBI MPHUBOJAUT K OOpPa30BaHUIO HAKUIIK B KOTJIAX U JPYrUX
BOJIOHArpEBaTEIbHBIX YCTPOMCTBAX, BBI3BIBACT TIOBBIIMICHHBIH pacxoJl MbUIa H  APYTHE
He)XelaTeNIbHbIe 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 UCIIOIB3YEMbBIX JJIsi BOAOMOTPEOICHUS
UCTOYHUKOB HE3HAYUTEIILHO, MOITOMY JKECTKOCTh MPUPOIHBIX BOJ XapaKTEPHU3YETCS CYMMapHBIM
COJIep’)KaHWEM KaTHOHOB Kayblusg M Maraus. CymMma WX KOHIEHTpPAlWi, BRIpOKEHHAS B MMOJIIb/J
(MIJLTUMOJTB Ha JIUTP), HA3BIBACTCS 00OUfell HCECMKOCMbBIO.

ITo BenuunHe 00IIeH KECTKOCTH IPUPOIHBIC BOBI ICNIATCS HA O4YeHb Markue, msrkue (<3,0
MMOJIB/T), cpenHeit xéctroctu (3,0—5,4MMomb/), )kEcTKkUe W odeHb kéctkue (>10,7 MMOIB/N).
Bepxuuii mpenen *ECTKOCTH MUTHEBOW BOJABI B CHCTEMax BOJOCHAOKEHHS IO JCHCTBYIOIINM
CaHMTapHBIM HOpPMaM He JIOJDKCH MPEBBIIATh 7 MMOJIB/JI.

Boinenstor Takke epemeHHyo u noCmosHHYI0 dHcécmkocms. BpemMeHHas wiM ycTpaHumas
xEctkoCThb (XKyp) — 3TO HacTh 00wIEH KECTKOCTH, KOTOPAs yAAIAeTCs KUIsT4eHneM Boasl. [Ipupona
€e CBsi3aHa C HAJMYHEM B BOJIE PACTBOPUMBIX THIAPOKAPOOHATOB KAJIBIUS M MAarHUs, KOTOPbIE MPH
KUIISTYCHUU TePEXOASIT B HEPACTBOPUMBIE COSAUHEHUS (KapOOHAT KaibIlHsl, KApOOHATIUIPOKCO— U
TUAPOKCH/ MarHUs BBINAJAIOT B OCAJ0K B BUJIC HAKHUIIHM, YMEHBIIAs IPH 3TOM KECTKOCThH BOJIBI).

Ca(HC03)2 = CaCO'g,l + COzT + H,O
Mg(HCO3), = MgCO3 + CO,1 + H,0
2MgCOj3; + H,0 = (MgOH),CO3| + CO21 uiu (MgOH),CO3 + H,0 = 2Mg(OH),| + CO,1

CnBur paBHOBECHS BIPABO B JIAHHOW PEAKIIMOHHOW CHCTEME MpPU HArPEBaHHH CBSI3aH C
ymeHbleHueM pactBopumoctu CO; B BoJie, €ro Aeraszanueid 1 00pa3oBaHUEM MallOPaCTBOPUMBIX
coeMHEHUH (TTaBHBIM 00pa3oM, kapOoHATOB). BBHUaY TOTO, YTO 9THU COEAUHEHUS HE SIBISIOTCS
a0COIOTHO HEPAaCTBOPHMBIMHU, KaKasg—TO WX YacCTh, XOTS M HE3HAYUTENbHAs, OCTa&TCcs B BOJE U
MOCJIE KUISYEHUs, T0ITOMY MEXKIYy BPEMEHHOW U KapOOHATHOW IKECTKOCTBIO HMEETCS
ONpENIETICHHOE pa3uyhe, KOTOpPO€ HAa3bIBAETCA OCTATOYHOM KECTKOCThIO. IlocTosiHHAs win
HeycTpanumas kéctkoctb (JK;) — 3To yacTe oOImieil >KECTKOCTH, KOTOpas He yaaasercs
kursiueHueM. OHa CKIIaIbIBaeTCsl U3 HEKapOOHATHOW M OCTATOYHOM *EcTKocTU. B 3aBUCHMOCTH 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 «BCKHMarOT». YeM 310 00bsicHserca? CocraBbTe ypaBHeHHE peakiuu. 2. Kakue BHIBI
KECTKOCTH BaM W3BecTHHI? KakumMu moHamu oOyCIIOBIIEH TOT WJM MHOW BHJ kecTkocTH? 3. B
KaKUX €IMHMIIAX H3MEpSIeTCs] JKECTKOCTh M Kak OHa paccuuThiBaercsi? 4. Ha ueM ocHOBaHO
ONpeeIeHuEe BPEMEHHOM KECTKOCTH BOJIBI?

JKCHepUMEHTAJIbHAA YACTh
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OmnpIT 1. Onpenesienue :KEéCTKOCTH BOJONPOBOIHOM U JUCTU/UIUPOBAHHON BO/bI.
Buinonnenue onoima

B oy npoOupky HayielTe 5 M. TUCTUIUIMPOBAHHOMN BOJIBI, @ B APYT'YIO CTOJIBKO XKe
)KECTKOU (BOAONPOBOIHON). B 00€ MpoOupku MpUaIuBaiTe 1Mo KarwisaM (M3 MUMETKH ) MbITbHBIN
pacTBop (Tmociie mpuOaBICHHUS KaXI0H KarIi MPOOUPKY BCTPSIXUBANTE) /10 MOSIBICHUS YCTOHYNBOM
TICHBI.

Sanuwume nabaiooenus:
1.
2.

BbIBO/: (06BsCHNUTE pe3yIbTaThl ONBITA)

OnbIT 2.YcTpaHeHue KECTKOCTH BOAbI KUNISTYEHUEM.

Buvinonnenue onvima

Haneiite B mpoOupky 5 mi1. sx€cTkoi Boibl U npokumnsTute. Jlaite eit octeiTh. Creiite
OCTOPOKHO BOZY € OCaJIKa U IPWINBANTE K HEU 1O KAIUISIM MBUIBHBIN PacTBOP.
3anuwume nabarooenus:
1.
2.
Hanuwume ypasnenue peaxkyuu:
1.

BBbIBO/: (06bscCHUTE pE3yNBTATHI OTIBITA)

OnbiT 3. YeTpaHeHue xECTKOCTH BO/bI 1elCTBHEM CO/IbI.

Boinonnenue onvima

Haneiite B mpoGupky 5 mi1 :k€cTKON BO/BI M 100aBbTE K HEW 1-2 rpaMma MUTHEBOM COIBI.

Sanuwume nabaooenus:
1.

Hanuwume ypasnenue peaxyuu.
1.

BBIBOI: (06bscHUTE pe3ynbTATHI ONBITA)
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OmnbIT 4. OnipenesieHue BpeMEHHOM KECTKOCTH BObI

Tak kak BoJa, cojepikamas THAPOKAPOOHATHI KaJbIMS W MarHUs MMEET IICIOYHYIO pPEaKIUIo
(mouemy?), ompeneneHue KapOOHATHOW  JKECTKOCTH  MPOW3ZBOMAATCS  HEMOCPEICTBEHHBIM
TUTPOBAHHUEM BOJIbI COJSTHON KHCIIOTOW B IPUCYTCTBUH WHAUKATOPA - MEMUI0B0200PAHICEBO2O.

Buinonnenue onvima

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

uccieayemMon Bojsl. JJo6aBuTh 2-3 Karuim UHIUKATOPA MEMUN06020 OPAHICEEO20.

B npurorosneHnyto 3apanee 0ropeTky HaauTh 0,1H pacTBOp COISTHON KUCIIOTHI. Y CTAHOBUTD
YPOBEHb Ha HYJIEBOE JICJICHUE W 110 KaIUIAM MPUIMBATh COJIAHYIO KHCIIOTY B BOJAY 10 U3MEHEHHUs
OKpacKU PacTBOpPA OT HCENMOU 10 OPaAHI;HCe80-po3060i. OnpeneanTb 00bEM U3pacX0I0BaHHON Ha
TUTPOBAHME KUCIIOTHI. Pe3ynbTaThl TUTPOBAHUS 3aMucaTh B TaOIHILY:

Tabauna
O6vemMH,0 O6bem pactBopa HCI, Cpennuii o6beM HopmanbHocTh
V(H20), M V(HCI), mn pactBopaHCI pactBopaHCI Cu
Vcepena(HCI),mn (HCIl),mom5/1
100

OdopMiienue pe3yabTaTOB ONbITA:

l.Hammucate ypaBHEHHS TPOTECKAIONIMX XHUMHUYSCKUX pEaKIHid B MOJICKYJSIPHOM H HOHHO-
MOJIeKYJISIpHOM BHae. OOBSICHUTH, MOYEMYy BOJa MMEET WUICNIOUHYIO pPEaKIuio. 3amucaTh 3aKOH
9KBHBAJICHTOB.

2. PaccunTarh BpeMEHHYIO )KE€CTKOCTb BOIBI (XKypeyB MIKB/IT) 11O (hopMyIIe:

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

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

MUHUMAJIBHOMY KOJMYECTBY OalIoB:
st mabGopaTopHoi padorsr Nel

4 6ajajia_BHICTABISIETCSl CTYAEHTY, €CIIH OH TPOJIEMOHCTPUPOBAN 3HAHHE TEOPUH, YMEHHUE
NPUMEHATh TEOPETUYECKHE 3HAHUS TP BBIMOJIHEHUM MpPaKTUYeCKUX 3aaaHuil. JlaGoparopHas
paboTa BBINOTHEHA TTOJHOCTHIO, PE3YNIBTATHl OOPMIIEHBI 0€3 HETOUHOCTEHN U OIINOOK.

2-3 0ajjia__ BBICTABISETCS CTYACHTY, €CIUM TIPU BBIIOJHEHUH WIW OQOPMIICHUU
nmabopaTopHOM PabOThI TOMYIIIEHBI HECYIIIECTBEHHBIEC OIIMOKH Pa3HOTO POJa.

1 6ajJ BBICTABISETCS CTYAEHTY, €CU NMpH o(opMiIeHnH Ja00paTOpPHO pabOThl 3aMETHBI
Hp06eJ'II)I B TEMBI. CTy,Z[eHT HC IOJIHOCTBIO BBITIOJIHUII 3aJJaHUC WUJIW ITIPH O(l)OpMJ'ICHI/II/I JONYIICHBI
3HAYUTEJIbHbIE OIIUOKH.

st 1aboparopHbIx pa6oTNe2 u Ne6

3 6ana BeICTaBIsIETCS CTYAEHTY, €CIM OH MPOJIEMOHCTPUPOBAN 3HAHHE TEOPUHU, YMEHUE
IPUMEHSTh TEOPETUYECKHE 3HAHMsI MPH BBIMOJHEHWH NpaKTHYeCKUX 3aaaHuid. JlaGopaTopHas
paboTa BBIOJIHEHA TOTHOCTHIO, PE3YAbTAThl OPOPMIIEHBI 0€3 HETOYHOCTEN U OIMIMOOK.

2 0aJJ1a BBICTABIISIETCS CTYJEHTY, €CIM NP BBIOJHEHUH WM OQOPMIIEHUHU JIaOOopaTOpHOU
paboThI JOMYIIEHB! HECYIIECTBEHHbIE OIIMOKH Pa3HOrO POa.
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1 6aJJ BBICTAaBISETCA CTYACHTY, €CU NMpH o(opMiIeHnn 1a00paTOpHO pabOThl 3aMETHBI
npoOenbl B TeMbl. CTY/IGHT HE MOJHOCTBHIO BBIMOJIHWII 33JJaHHE WA TIPU OQOPMIICHHH JOIMYIICHBI
3HAYUTEJIbHbIC OIIHOKH.

s mabopaTopHbix pador 3, 4, 5

2 0aJju1a BBICTABISIETCS CTYJCHTY BBICTABISIETCA CTYACHTY, €CIM OH MPOIAEMOHCTPHPOBAI
3HaHUE TEOPHUH, YMEHHUE MPHMEHSATh TEOPETUYCCKHE 3HAHHS TIPU BBITIOJIHEHUU MPAKTUYCCKUX
3amanuii. JlaboparopHas paboTa BBINIOJHEHA IMOJIHOCTBIO, pe3yiabTaThl odopmileHBl 0e3
HETOYHOCTEH U OIIMOOK.

1 a1 BBICTAaBISETCS CTYACHTY, €CU MpH o(opMiIeHnn 1abopaTOpHO pabOThl 3aMETHBI
npoOesbl B TeMbl. CTY/IGHT HE MOJHOCTBIO BBIMOJIHWII 33JJaHHE WA TPU OPOPMIICHHH JOMYIICHBI
3HAYUTENIBHBIC OIIHOKH.

IIpyuMepbl KOHTPOILHBIX Da6OT

KouTtponsHaasg pabora Nel
(IepBBIA PYOEKHBINA KOHTPOJIb)

1 eéapuanm

1. Hasosute u kinaccuduuupyiite ciaenyromme coeaunenus: KAICl;, CaHCO3;, NaHSOy,
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 peakuun: 2NOy + Oz = N2Ose
CranpapTHbIe SHTAIBIMK 00pa3oBaHus coequHeHni (k[ x/monp) pasub: 90,2 (NO), 1423 (O3) u
42,7 (N20s). Berurcanre sHTaNbIUI0 peakiuu (KIx).
4. Yro Ha3bpIBaIOT CKOPOCTHIO XUMHUUECKOU peakuu? OT yero u kak oHa 3aBucut? Hanumure
BbIpaxkeHue Ui ckopoctu npsamoil peakuun: COxqazy + CaO(rp,) = CaCOs(rs,)
5. Insa obparumotii peakmmn: CaCOj3 <> CaOgy + COyry; AH® =177,5 x/Ix
YKa)XUTE HAMpaBJICHUE CMEIIEHUSI paBHOBECHs (BJIEBO, BIIPABO, HE CMEIIAETCs) a) MIPH MOBBIIICHUN
TEeMIEpaTypbl; 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  GansnoB BbICTaBIsI€TCS CTYAEHTY, eciu pemieHo 70% Bcex 3aaaHuit
- 15 GanioB BHICTABISETCS CTYJAEHTY, €CIIM BCE 3aJaHUs pelIeHbl 0e3 OoIrdoK

KontposasHas padora Ne2
(BTOpO#l pyOEKHBIA KOHTPOIb)

1 ¢éapuanm

1. 13 200 r 15-%-ro pactBopa NaCl BemapuBanuem ynaneHo 50 Myt BOJIbI ¥ TOJTy4€H pacTBOP
¢ mioTHocThio 1,17 /™. Jlis mojydeHHOro pacTBOpa BBIYUCIUTE MOJIIPHYIO KOHIIEHTPAIHIO
pacTBopa.

2. PactBop 00BéMOM 500 mn, comepkamuii 14 T THapoKcHaa Kanmus, HeuTpanuzoBamm 2M
pPacTBOPOM COJITHON KUCIOTHI. OmpeennuTe 00beM U3pacXoa0BaHHONCOISIHON KUCIOTHI (MI1).

3. KoHcTaHTa aucconnanuy yKCyCHOW KHMCIIOThI paBHA 1,74:107°, KOHIIEHTpauus €€ pacTBopa
0,01 M. Beruucnure BogOpOJHbIN [TOKA3aTENb pacTBOpa.

4. Hanummte ypaBHenue rumponusa AlCl; u ycTaHOBHTE COOTBETCTBHE MEXKIY BEIECTBOM,
n00aBIIIEMBIM K PaCTBOPY, M €r0 BIMSIHUEM Ha THUIPOJIN3 JAHHOM COU:
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Bewecmeo Dppexm
A) HCI 1) ycunuBaet
b) Na,S 2) ocabiseT
B) NaOH 3) He BiHsET
') NaCl

5. Kakme peakuuu Ha3pBalOT KadecTBEeHHbIMU? C TNOMONIBIO KAaKUX peaKIuil MOXHO
00HapyXUTh KapOOHAT-HOH?
Kpurepuu onenku (B 6amax):
- _1-5 GamioB BbICTaBIAETCS CTYACHTY, eciu .pemeHo 30 % Bcex 3a1anuii
- _6-9  0GammoB BBICTABISETCS CTYACHTY, eciu ..pemmeHo 50% Bcex 3amanuit
- _10-14  GamioB BBICTABISIETCS CTYACHTY, eciu pemeHo 80 % Bcex 3amanuii
- 15  GannoB BeICTaBISETCA CTYAEHTY, eciu pemeHo 100 % Bcex 3amanuit

KonTposusHas pabora Ne3
(Tpetnii pyOeKHBIN KOHTPOJIB)

1 eéapuanm

1. lnsg aToMa ¢ 31IeKTPOHHOM (OPMYII0ii BHEITHUX IEKTPOHOB 3523p1 YKa)KUT€ CBOMCTBA OKCHUJIOB
U TUAPOKCHJIOB 3TOr0 3JeMeHTa (OCHOBHBIC, KHCIOTHBIC, amdoTepHbie). Hamummure mnonHyio
IEKTPOHHYIO (POPMYITy, XapaKTEPHU3YIOIIYIO CTPOSHUE ITOro aToMa. [10 JIIeKTPOHHOMY CTPOCHHIO
AJIEMEHTA OIPENEIUTE HOMEpP TIpyHIbl, NoArpynnsl U nepuopa B Ilepuomnueckoil cucreme
anemenToB JI.M1.Menjeneena.
2. YcTaHOBUTE MOCIEN0BATENBHOCTh PACHOJIO0KEHUSI COCIMHEHHHM IO YBEJIMYEHUIO MOJSPHOCTH
XMMHYECKOH CBSI3U
1) K20 2) MgO 3) CaO 4) SO3 5) Al,O3

3. YKaxxute MOJIEKYILy B KOTOPO UMEIOTCS Sp3-rI/I6pI/II[HLIe opOuTamn

1)CH, 2)BF; 3)CO 4)CO,
4. YxkaxuTe, KaKie U3 MPUBEICHHBIX YaCTHUI] UMEIOT OJMHAKOBBIEC MOJTHBIE JIEKTPOHHBIE (POPMYIIBI

1)F  2)Ne 3)Na  4)Mg*
5. YkaxuTe, Kakue U3 NPEJIOKEHHBIX THIPOKCHIOB B3aUMOACHCTBYIOT C KuciioTamMu. Hanwimre
COOTBETCTBYIOIINE YPABHEHHUS PEAKIUH.

1) KOH 2) Al(OH)3 3) Cr(OH)3 4) Mg(OH), 5) HCIO,

6. Kaknme BUABI JKECTKOCTH CYIIECTBYIOT i BOAbI? Kakyro »MKECTKOCTh HENB3s YAATUTh
kurnsiueHuem? ConepikaHueM KakiuxX MOHOB OOYCIIOBJIEHA 3Ta KECTKOCThH?

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

Bewecmeo Tun pewemxu
A) Xopu HaTpus 1)  Merammuueckas
b) Huxkenp 2)  ArtomHas
B) TBepaplil KUCI0pOA 3)  MonekynspHast
I) Anwma3s 4)  HounHas

Kpurepuu onenku (B 6annax):
- _1-5  GamioB BBICTaBIACTCS CTYACHTY, eciu .pemieHo 40 % Bcex 3aaHuii

- _6-10__ GamioB BBICTABISIETCS CTYJIEHTY, €Cld ..penieHo 70% Bcex 3aaaHuii
- 11-14 GamioB BBICTABISETCS CTYAEHTY,eciu pemeHo 80-90 % Bcex 3amaHuit
- 15 0amioB BBICTABIISIETCS CTYJEHTY, €CIIM BCE 3a/IaHMS PeIleHbI 6€3 OmnooK
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IMoompureabHbIe 0AJIIBI
Tema pedepara: « XuMHYECKHE CBOMCTBA SJIEMEHTA U €r0 COSTUHEHUIN.

CryneHt numer pedepar Mo HpPeJIOKEHHOMY IUIaHYy OO0 OJHOM U3 DJIEMEHTOB TaOJHUIIBI
J.M.MenneneeBa Ha BbIOOp mpenoasares. 3auura pedepara IpoXoIUT B IPYIIIE HA 3aHATHH.
ILiian pedepara
[Tonoxenue anemeHTa B nepuoauyeckoi tadsmue .11.Menneneena.
Yucno npOTOHOB U HEUTPOHOB B SAJIpE aTOMA.
Pacnipenenenue 31eKTpOHOB 110 SHEPTETUYECKUM YPOBHSAM U ITOLYPOBHSIM.
Hucno sHepreTuYecKuX ypoBHEH U NOAYPOBHEHN B aTOME.
Yucio 21eKTPOHOB Ha MOCIEAHEM YHEPTrEeTUYECKOM YPOBHE.
Yucno HecriapeHbIX 3JIEKTPOHOB B OCHOBHOM U BO30Y>KICHHOM COCTOSIHUSAX aTOMA.
BaneHTHOCTB 351€eMEHTa B COCIMHEHUSX.
IIpocroe BemecTBo. Ero ctpoeHue, TUII KpUCTATUIMYECKON PEIIETKH.
DopMyiIbl OKCHIOB, THAPOKCUIOB, KOCIOPOICOAEPKAUINX KUCIIOT, BOJOPOIHBIX KHCIIOT, UX
coJiel, OTBEYAIOIINUX UX BaJIEHTHBIM COCTOSHUSM 3JIEMEHTA.
10. CpoiicTBa BOJHBIX paCTBOPOB JIEKTPOJIUTOB (Cpeia pacTBOpa, TMIPOIIN3).
11. CoenuHenus ¢ IpyruMu dIeMEeHTaMH (CyIb(QHIbL, TaJOTCHUIBI).
12. Ctpoenune Hambosee BaKHBIX MOJEKY1 (THUI CBA3€W, MPOYHOCTb CBS3€H, YITIBI MEXAy
CBSA35IMH, COCTOSIHUE TUOPUIN3ALINN).
13. CpaBHeHUEe CBOWCTB COEAMHEHHUH 3J€MEHTa C aHAJIOIMYHBIMU COEJIMHEHHSMM 3JEMEHTOB
JTAHHOM M COCEHUX TPYIIII.
14. ®opmbl HaxoxaeHus snemeHTa B npupoge. [lonmesnsle uckomaemsle. IlepepaboTka
MI0JIE3HBIX UCKOIIAEMBbIX.
15. TexHo0rHs MOMYyYEHUS BXKHEUIIIMX COSIUHEHHH.
16. Ucnonib30BaHMe COCTUHEHUI B IIPOMBITINIEHHOCTH.
17. Ucnonb30BaHue cOeTMHEHUN B CEILCKOM XO35HCTBE.
18. buonornueckoe 3HaYCHUE COSTUHEHUH.
19. Mcnonb30BaHue coeMHEHUH B MEIULIMHE.
20. Vcnonp3oBaHne COETMHEHHI B OBITY.
21. OnacHOCTb COEJMHEHUH TAaHHOTO 3JIEMEHTA JIJIs YeJIOBeKa U PUPO/IbI.

CoNoOA~WNE

Kpurtepuu ounenku (B 06auiax) B COOTBETCTBMM PEUTHHI IJIaHYy MO MaKCHUMalbHOMY M
MUHUMAJIbHOMY KOJMYECTBY OaIoB:

10 OamyoB BBICTABISIETCS CTYIEHTY, €CAM OH MPOAEMOHCTPUPOBAJ 3HAHUE TEMBI IPU
3amure pedepara. [Ipu Hanucanum pedepara moapoOHO OCBETHI BCe Bompockl. PedepaTt odhopmun
aKKypaTHO, TEKCT OT(hOpMaTUPOBAI.

8 0anyoB BBICTABISETCS CTYIEHTY, €CIM OH NpHU HamucaHuu pedepara MoApoOHO OCBETHUI
Bce Bompochl. Pedepar odopmun akkypaTHO, TekcT oTdopmaTtupoBai. [Ipu 3ammure nomyckan
npoOesbl B 3HAHUSX.

6 OayuIOB BBICTABIISETCS CTYAEHTY, €CIIM IpU HamucaHuM pedeparta ocBeTua meHee 60%
BOTIPOCOB HWJIH B pedepate ObLTH MOIMyIIeHb! omuoOku. [Tokazan y1oBIeTBOPUTEIbHBIE 3HAHUS TEMBI
IpY 3allUTe, HE I0MYCKal IpyObIX OMINOOK.

4 Oayma BBICTaBIsICTCA CTYACHTY, €CIM TIpU HamucaHuu pedepara ocBetun menee 40%
BONPOCOB MIM B pedepate OblIM JomymieHsl owmuOku. Ilpu 3ammre pedepara mokasan
3HAYHUTEBHBIC TPOOETIH B 3HAHMSIX.

2 Oamya BBICTaBISIETCS CTYIEHTY, €CIM NpU HamucaHuu pedepata ocBetun menee 30 %
BOIIPOCOB WK B pedepaTe ObUTM MOMyMIEHBI TpyObie omuOku. [lpu 3amure pedepara mokasant
3HAYUTEJbHbIE TPOOEIHI B 3HAHUSIX.
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4.3. PeliTHHI-IVIaH TUCHUIITNHBI

Pelitunr-nnan nucuuiuiveel npeacrasieH B [lpunoxxenun 2.

5. YueOHo-MeTOoAMYECKOE U HH(POPMALIMOHHOE 00ecedyeHue JUCITHIIMHBI
5.1. IlepeyeHb OCHOBHOI1 U IONIOJHUTEIbHOI y4eOHOM JIUTEpaTypbl, HEOOX0AMMOM A5
OCBOEHHS THCIMIIIHHBI

OcHoBHas1 JIUTEpaTypa:

Kon-60
Cnucox numepamypol 9K3eMn Mecmo xpanenus
JISIPO8
1. I'muuka H.JI. O6mas xumusi. M.: «IHTerpanm-mpeccy, (6bubmmoTeka, aOOHEMEHT
65
2012 T. Ne3)
2. [Ipaktukym mo oOuieit xumuu nof ped. npod. C.O. (BuGIHOTeK, AGOHEMEHT
Hynaesa, M3n-80 MI'Y, 2008, 335 c. 28 Ne3- 54(07) I169)
3. 'muaka H.JI. 3agaun u ynpakHeHHUS 110 001Iei 200 (bubnmoreka, aboHEMEHT
xumuu, M., 2012, 240 c. No3— 54 T'54)
JonosHUTe/ILHAS JUTEpPaTypa
Kon-60
Cnucox 1umepamypul 9K3eMn Mecmo xpanenus
JI5IPO8
1. bepecrosa T.B., Ky3una JI.I'., AMuneBa H.A. OBC baml'y

PactBops! 351ekTpoauToB. I'ereporeHHbIle paBHOBECHS -
Ya, PUL] baml'VY, 2016 r

2. bepecrosa T.B., Ky3una JL.I'., AmuneBa H.A. ObC baml'yV
PactBopbl. Cioco0b! BeIpaske€HHsI COCTaBa pacTBOpa -
Ya, PUL baml'V, 2015 r.

3. Awmunnuesa H.A., Ky3zuna JI.T"., bepectosa T.B. OBbC baml'V
PactBops! anexktponutoB. ['uaponus conei. - Yda, PULL
baml'V, 2016

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

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

Bonoponusriii mokazarens.» - ¥Yda, PULL baml'VY, 2016 r.

5.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeIeKOMMYHUKAIIMOHHOM ceTH « UHTepHET»,
HEO0XO0AUMBIX /IJI OCBOECHMS AU CIUNIIHHBI

1. DnektponHas 6ubnmoreunas cucrema «3b baml ¥V - https://elib.bashedu.ru//

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

3. DnexTpoHHas OWOMMOTEYHAsr CUCTeMa «YHHBEPCHTETCKas OWOIHMOTeKa OHIAWH» -
https://biblioclub.ru/

4. Hayunas snexTpoHHas Oubnmoreka - elibrary.ru (IOCTyn K JIEKTPOHHBIM HAyYHBIM
xypHanam) - https://elibrary.ru/projects/subscription/rus_titles open.asp

5. DnextponHsbIi katanor bubimoreku baml'V - http://www.bashlib.ru/catalogi/

6. Dnexrtponnas oubnmoreka auccepramuii PI'B -http://diss.rsl.ru/
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7. TocynapcTBenHas myOiauuHas Hay4HO-TeXHUUecKas oubnanorexa Poccun. basa manHbix

MEKIYHAPOIHBIX HHIEKCOB HaydHoro nutupoBanus SCOPUS - http://www.gpntb.ru.
8. TocymapcTBenHas myOIuYHasi HAydYHO-TeXHUYEcKass Onbmmoreka Poccun. baza maHHbBIX
MEKIyHAPOIHBIX HHIEKCOB HayuHoro murtupoBanus WebofScience - http://www.gpntb.ru
[IporpamMmmMHoe obecrieueHue:
1. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Ne104 ot 17.06.2013 r.

Jlunen3un 6eccpovHbIE.

2. MicrosoftOfficeStandard 2013 Russian. lorosop Nel14 ot 12.11.2014 r. JIunenzuun
OeccpoyHbIe.
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6.MaTepuajbHO-TeXHHYecKas 0a3a, He00OXoAUMAs /ISl OCYIIEeCTBJICHNSI 00Pa30BaTeJIbLHOI0

npomecca nmo J1MCIHUIJInHe

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. yuebnasa ayoumopusa | MynbTUMeIUiHbII 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, MYyIbTHUMEIUHHBIH  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) | [Ipuboper u oOopynoBaHue: OaHs BOAsSHAs, BECHI
(Xumuyeckuit Koprryc) 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'ymaHuTapHBIH
Kopriryc); AGonemeHT No§
(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
Aynutopus Ne 704/1
YyebHast mebenb, J0CKa, MEPCOHATBHBIE 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, IIpomeccop «Kammacy, Monurop
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

MMHOBPHAYKH 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
Y4eOHBIX 4acOB Ha KOHTAKTHYIO PaboTYy C MPenojaBaTelieM: 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 ob0yvaromuxcs (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 YCIICBAEMOCTH
No nabopaTopHble paboThl, CAMOCTOSTENbHAS JTUTepaTypa, . (KOJUIOKBUYMBEI,
- Tema u conepixatue paboTa 1 TPyI0eMKOCTH (B Yacax) peKoMeHTyemast CamMoCTOATENLHOIH 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
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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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