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1. IOACHUTEJIBHASA 3AIIMCKA
1.1 Heap u 3agqa4n nporpamMmmbl
1.1.1 Ilean nporpamMmsl
Iesab: ynoBIETBOPUTH IO3HABATENbHbIE 3allPOCHl JETEH, pa3BUBATh HCCIEA0BATEIbCKUI MOAXOA K
U3Y4YEHHUIO OKPYKAIOUIEr0 MHpa M YMEHHUE INPUMEHSATh CBOM 3HAHUS Ha IPAKTUKE, PACIIUPUTH 3HAHUS
YUaIIMUXCcsl O IPUMEHEHUH BELIECTB B IIOBCEAHEBHOM KHU3HH, PEaIU30BATh OOILEKYIbTYPHBIN KOMIIOHEHT.
1.1.2 3agaun nporpamMmsl
Ilpeomemmnuwie:
— c(OpMHPOBATH HABBIKU 3JIEMEHTAPHOM UCCIIEA0BATENBCKOM PadoTHI;
— PaCIIMPHUTh 3HAHUS YYALIUXCS 110 XUMHH;
— Hay4uTh IPUMEHATh KOMMYHUKAaTUBHbBIE U IPE3EHTALlMOHHbBIE HABBIKH;
— Hay4UTb OYOPMIISITH PE3YIIbTAThl CBOEH paOOTHI.

Memanpeomemnmnuie:

— pa3BUTh YMEHUE IPOEKTUPOBAHUSI CBOEH IE€ATEIBHOCTH;

— TMPOJOJKUTH (OPMUPOBAHUE HABBIKOB CAMOCTOSTEIbHOM pabOThl € pa3IMYHBIMH HMCTOYHUKAMHU
uH(pOpMAIHH;

— MPOJOJKUTH PAa3BUBATh TBOPUYECKUE CIIOCOOHOCTH.

Juunocmmuowie:

— MPOJAOJIKUATH BOCIIMTAHUE HABBIKOB SKOJIOTUYECKOW KYJIbTYPbl, OTBETCTBEHHOI'O OTHOIIEHUS K JIFOJSM U K
MPUPOJE;

— COBEPIICHCTBOBATh HABBIKM KOJUJICKTUBHOUN pabOTHI;

1.1.2.1 O6pa3oBaTe/bHbIE 3212491

— YIIyOWTh M PaCIIMPUTh 3HAHHS yYalIUXCsl [0 OOIIEeH XHUMUM;

— PACKpBITh POJIb IKCIIEPUMEHTA B XUMUH;

— c(hopMUpPOBaTh Y HIKOJbHUKOB NMPAKTHUECKUE HABBIKM, YMEHHE NMPaBUWIBHO OOpAIIaThCs C U3yYEHHBIMU
BEUICCTBaMU, HpI/I60paMI/I, MMPOBOAUTE HECIIOKHBIC XUMUYCCKHUEC OIBIThI

1.1.2.2 BocnuraTeJbHbIE 32249

— c(hopMUPOBAThH Y YUAIIUXCS AUATEKTHYECKOE TOHUMaHNe HAyYHOW KapTUHBI MUDA,

— CIOcOOCTBOBATh MX UHTEIUICKTYAIbHOMY Pa3BUTHIO, BOCITUTAHUIO HPABCTBEHHOCTH,

— r'yMaHUCTUYECKUX OTHOLIEHUH, TOTOBHOCTH K TPYAY;

— MOJATOTOBUTH YYAIIUXCS K c/lade 9K3aMeHa, MOCTYIUICHHUIO B BY3;

— MOJATOTOBUTH yYAIIUXCS K CO3HATETbHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO MYTH;
— pa3BUTh y4eOHO-KOMMYHHKATHBHBIC YMEHUSI.

— c(hopMHUPOBAThH Y YUAIIUXCS IUATEKTHYECKOE TOHUMaHue HAyYHON KapTHHBI MUPA;

— CIocoOCTBOBATh MX MHTEIUICKTYAIbHOMY Pa3BUTHIO, BOCITUTAHUIO HPABCTBEHHOCTH,

— r'yMaHUCTUYECKUX OTHOIIEHUH, TOTOBHOCTH K TPYAY;

— MOJATOTOBUTH YUAIIUXCS K cllade dK3aMeHa, MOCTYIUICHHUIO B BY3;

— MOJATOTOBUTH yYAIIUXCS K CO3HATETbHOMY M OTBETCTBEHHOMY BBIOOPY KU3HEHHOTO MYTH;
— pa3BUTh yUeOHO-KOMMYHHKATHBHBIC YMEHUSI.

1.1.2.3 PazBuBaromme 3a1a4uu

— cpopMUpOBaTh YMEHHE CPABHMUBATH, BBISABIATH CYIIECTBEHHOE, YCTAaHABIMBATH IPUUMHHO-CIIEICTBEHHBIE
CBsI3H, 0000111aTh 1 CUCTEMATU3UPOBATh 3HAHUS;

— Pa3BHUTb NMO3HABATENBbHBIA HHTEPEC yUAIIUXCS K XUMUU;

— Pa3BUTh WHAWBUIYAIbHBIC HAKIIOHHOCTH U BO3MOXXHOCTH YUYaIlIUXCS;

— Pa3BHUTh CAaMOCTOSTENILHYIO TOUCKOBYIO JIESITEIbHOCTD IIKOJIbHUKOB;

— copMHpOBaTH YMEHHE CPAaBHHUBATH, BBISBIATH CYIIECTBEHHOE, YCTAHABIMBATH TPUIMHHO-CIICICTBEHHBIE
CBSI3U, 000011aTh U CHCTEMAaTU3UPOBAThH 3HAHUS;

-pa3BUTh MMO3HABATEIbHBIN MHTEPEC YUALTUXCS K XUMUH;

— Pa3sBUTh HHAWBUAYAJIbHBIC HAKIIOHHOCTHU U BO3MOXXHOCTH YUaIlIUXCS;
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— Pa3BUTh CAaMOCTOATENbHYIO TIOMCKOBYIO JIEATEIbHOCTD IIKOJIHLHUKOB;
— c(hopMUPOBaTh YMEHHE CPAaBHUBATH, BBHISBIISATH CYIIECTBEHHOE, YCTaHABIMBATH IPUYUHHO-CIIEICTBEHHBIE
CBsI3H, 000011aTh M CHCTEMATU3UPOBATh 3HAHUS;

— pa3BUTH NTO3HABATENbHBIM HHTEPEC YUAIINXCSA K XUMUMY;

— pa3BUTh UHAMBUIYaAJIbHbIC HAKIIOHHOCTH U BO3MOXKHOCTH yUaIIUXCsl;

— pa3BUThH CaMOCTOSITENIbHYIO IOMCKOBYIO I€ITEIbHOCTD IIKOJIbHUKOB;

1.2 IIporuo3upyemsblii pe3yjabTaT

ITo oxkoH4YaHMM Kypca ydaliuecs J0JKHbI 3HATh!

— OCHOBHBIE METO/IbI H3MEPEHUN U CIIOCOOBI MPECTABICHUS IOTYYEHHBIX PE3yJIbTaTOB B BUE TA0JIHIL,
JrarpaMM H rpauKoB;

— CTPYKTYpPY MNPOBOJIMMOI HCCIIEI0BATENbCKOM PabOThI;

— [IpaBWJIa IOBE/ICHUS HA 3aHATHUSAX.

[To oxoHUaHuM Kypca y4daiuecs J0JAKHbI YMeTh:

— COCTaBIISITh MOJI PYKOBOJICTBOM I€/larora nporpamMmbl IIOUCKa;

— paboTaTh ¢ TEKCTOM, JIEJIaTh BHIBOIBI;

— MOJIb30BAThCS CIIPABOYHON JIUTEPATYPO;

— ICUXOJIOTHYECKH HACTPAUBATHCS HA PabOTy C ayAUTOpHUEH;

— BBIMOJHATH SKCIIEPUMEHT, HaOII0[aTh, aHAIM3UPOBATh IMOJIYYEHHBIE PE3YNbTAThl, JeNIaTh JOTUYECKHE
BBIBOJIBI.

— yMeTh paboTaTh B rpyIIie, IPUCTYIINBATHCS K MHEHHUIO YICHOB IPYIIbI, OTCTAUBATh COOCTBEHHYIO TOUKY
3peHus;

— yMeTb 00pamarbes ¢ NPOCTEHIIMMU TPUOOpaMHu.

1.3 AKTyaJIbHOCTH NPOTPaMMBI

AKTYaJIbHOCTh TIPOTrpaMMbl OOYCIIOBJIEHA €€ METOJOJIOTHYECKOM 3HAYMMOCTbIO. 3HAHUS W YMEHHS,
HEOOXOIUMBIE JUIsl TPOBEACHUs JaOOpAaTOPHBIX OMNBITOB, TMPAKTUYECKUX pabOT U  OpraHU3aIHH
HCCIIEIOBATENbCKON JESITEIbHOCTH, IOBBICAT YPOBEHb IPOEKTHO — HCCIIEIOBATEIbCKUX KOMITETEHIIUM
oOyJaromuxcsi MO3BOJIAT B AalIbHEHIIIEM YCIEIIHO CIaTh SK3aMEHbI U MPOJOJKUTE 00pa3oBaHUE B BBICIIHX
y4eOHBIX 3aBEJICHUSIX.

1.4 Bua, ypoBeHb, HANPABJCHHOCTb H NPO(HIbL NPOrpaMMsbl

IIporpamma kpy:xkka paccuntana Ha oOyqaroruxcs 16-17 et (11 kiacce), Kenarmux 3aHUMaThCs
HCCIIEA0BATENbCKON IEATENIbHOCTBIO, a TAK)KE OBIAJETh TEOPETUUECKUM U MPAKTUYECKUM MaTEPHAIOM IO

BbIOPAHHOM TeMaTuKe
2. TEMATHYECKOE INTAHUPOBAHUE

2.1. YuyeOHO-TeMATHUYECKHII MJIAH

Ne | HaumeHoBaHue pasjneia, KosanuyectBo 4yacos ®opma Dopmbl
TEMbI OpraHuds3alnvm | arTTeCTauuu
Bcero B TOM 4HcCJIe: 3aHATHH u
KOHTPOJIA

Teopusi | MPAKT | HHAUBH]
HKa | yaJbHbIe
3aHSATHSA,
KOHCYJIb
TAIMH

1 | Beenenue 4 2 2 aeknyu, [IP, | Tect
JIP IIpakTueck
ue paboThI.




2 | Xumudeckue peakiuu 3 1 2 sexuu, I1P, Tect
JIP [IpakTrueck
ue paboThl.
3 | CriocoOwI momyueHust 4 1 3 nekiuu, [IP, | Tect
HEOPraHUYECKUX BEIIECTB JIP [IpakTyeck
ue paboThl.
4 | Kak pacno3Harb BelllecTBa 14 2 12 ek, I1P, Tect
JIP [IpakTuyeck
ue paboThl.
5 | PactBopsI 1 crocoOb! ux 4 1 3 1P, JIP Tect
[IPUTOTOBIICHUS. [IpakTrueck
ne paboThl.
6 | Pabora Hax mpoekToM 5 3 2 Pabora B 3amuTa
rpymmnax, MIPOEKTOB
WHIUBHUIYallb
HBIC 3aHATHS
Bcero 34 11 21 2
2.2. KanenagapHo-TeMaTH4YeCKHUil MJIaH
Ne Mara Koa-Bo dopma 3aHATHI Tema ypoka dopma
IU1aH | ¢bakr 4acoB KOHTPOJIA
Tema 1. BBenenne (4uac.)
1 1 Jlexiust DKCKypcus B Opranu3aloHHOE TECT
XUMHUYECKYIO 3anstue (T.b. 3HakoMcTBO
naboparopuro. ¢ obopyaoBaHHEM,
KaOuHeToM) 3HaYeHHe
XUMHH B HAPOJTHOM
XO035HCTBE, B pa3BUTUU
HAyKH U B TO3HAHUU
OKpY’KaroIllero Myupa.
[IpaBuna u nprueMsl
paboThl B XUMHUYECKON
naboparopuu. [IpaBuna
6e30macHoil paboThI B
XUMHYECKON
nabopaTopuu: co
CTEKJIOM, METAILJIOM,
poOKaMu U T.1.
2 1 JeK1us [Ipocreiimee TECT
obopynoBaHue u
pUOOPBHI.
3 1 Jlexkuus YucTele BelllecTBa B
JIP nabopaTtopuu, HayKe U
TexHuke. OuncTKa
BeecTs. PuinbTpoBaHUE,
BBINIAPUBAHUE, CYIIKa
BEIIECTB.
OuncTtka YepHUI




ancopOuueit. Paznenenue
CMECH TJIUHBI U METHOTO
Kyropoca

JIP

Brinapusanue conu u3
pactBopa. [lonyuyenue u
JeKaHTaIus cyibdaTa
Oapwusi.

OTUECT

Tema 2. Xumnueckmue p

eakuuu (3 yac.)

5

1

JCKIHUA

XUMUYECKUE SBICHUS -
XUMUYECKHUE PEAKIINH.
[Ipu3Haku XMMUYECKUX
peakuuii

TCCT

JIP

Brigenenne n
MTOTJIONICHME TEIlIA -
MPU3HAKU XUMHUYECKUX
peakiuii

OTUCT

I1P

[IpakTuueckas pabora Nel
XUMUYECKUE PEaKLIUU.
[Ipu3Hakyu XMMUYECKUX
peakiuii

3amura [1P

Tema 3. Cnioco6b1 mosty

YCHUA HCOPraHUYECCKHUX BEIIECTB U UX cBOlicTBA (4 qac)

8

1

JICKI W

Bemtecta. Kakue ouu
ObIBaroT . YemoBek B Mupe
BEIIIECTB

JIP

O06111e crocoobl
TOJTYYEHUSI METaJIIOB.
[Tonyuyenue meTtanioB
peaKkuuen 3aMereHus u3
pacTBOPOB COJIEH.

OTYCT

10

JIP

[Tonyuenune kucinopoaa
pa3noKEeHUEM NEPEKUCH
Bonopoaa. [lomyuenue
BOJIOPOJIA.

OTUCT

11

JIP

[Tonyuyenue okcuaa meau
U YTIIEKHCIIOTO ra3a
pa3IoKeHNEM MaTaxuTa.
Ornpenenenue cocraBa
BO3yXa

OTUCT

Tema 4. Kak pacno3narsb Bemecra (14 yac.)

12

1

Jlexuus

KauecTtBenHbIe peakuynun
Ha KaTHUOHBI.
WNnentudukanus BemecTs
1o uX (pU3NYECKUM U
XUMHUYECKUM CBOMCTBAM.
3HAKOMCTBO C METOJIaMU

WJICHTU(QHUKAIIUU BEIIECTB.

TECT

13

JIP

KauectBenHsie peakuuu
Ha KaTUOHBI IIEJIOYHBIX
mertamioB (Li+, Nat+, K+,
Rb+, Cs+).
KauectBennsie peakuuu
Ha KaTUOHBI

OTUCT




HIEITOYHO3EMETbHBIX
metamioB (Ca2+, Sr2+,
Ba2+, Ra2+).

14

JIP

KauectBenHsble peakuyuu
Ha katroHbl cBuHIA (1)
Pb2+, cepebpa (1) Agt,
pryru (I) Hg +, pryru (II)
Hg2+. KauecTBeHHas
peaxuus Ha KaTHOHBI
amomunus Al3+,
xpoma(Ill) Cr3+, nunka
Zn2+, onosa (II) Sn2+.

OTUCT

15

JIP

KauecTtBennas peakuus Ha
katuoHsl xeinesa (1) u
(1) Fe2+, Fe3+.
KauectBennas peakuus Ha
katuoH maprania (II)
Mn2+. KauecTBeHHast
peaxius Ha KaTHOHBI
meau (1) Cu2+,
kobanbTa(ll) Co2+ u
nukens (I1) Ni2+.
KauecTBeHHbIE peakiuu
Ha KaTHOH aMMOHUS

NH4+.

OTUCT

16

JICKI W

KauectBeHHbIE peakiun
Ha aHUOHBI.

TCCT

17

JIP

KayecTBeHHBIE peakIuu
Ha CyiIb(GUA-aHuOH S2-,
cynbdar anuoH SO4 2-
.,cynbdut-anuon SO3 2-.
THOCYIb(aT-aHnoH S203
2- KauecTBeHHAsI peakius
Ha cunukar-anuoH SiO 3
2-.

OTUCT

18

JIP

KauectBeHHbIe peakinu
Ha xyopua-anuoH Cl-,
Opomua-aHuoH Br-,
nonua-aHuoH I-
KauectBennas peaxuus Ha
kapOonaT-aauon CO3 2-.
KauectBennas peaxuus Ha
xpomar-annoH CrO 4 2-,
quxpomatr-anuoH Cr20 2-

OTUCT

19

JIP

7 KauecTBeHHast peakuus
Ha MepMaHraHat -aHuOH
MnO 4 — Ha maHTaHar
aHuoH MnO4 2-.
KauectBennas peakuus Ha
¢docar-annon PO4 3-
anuoH NO3 -
KauecTBeHHas peakuus Ha
rexcanmanaodeppat (1) u
(IIT) nonst [Fe(CN)6]4- u

OTUCT




[Fe (CN)6]3-.

20

[IpakTrueckas pabota

[IpakTrueckas pabota
No2. KauectBeHHbIE
peakiuu Ha KaTHOHBI.

3amura 1P

21

[IpakTuueckas padbora

[IpakTuueckas padbora
Ne3. KauecTBeHHEBIC
peaKLII/II/I Ha HpOCTBIG n
CJIO’KHBIE BEIIECTBA

3amura [1P

22

[IpakTuueckas pabora

[IpakTrueckas pabota Ned
Omnpenenenue xJIopuz
MOHOB, CyJb(haT HOHOB B
MMUTHEBOU BOJIE
OnpeneneHre aMMUA4YHON
CEJIUTPBI MOUEBHHBI

3amura [1P

23

[IpakTuueckas padbora

[IpakTuueckas padora Ne5
Omnpenenenue HUTpAT
HOHOB B ITUTATCIIbHBIX
pacTBOpa C MOMOIIBIO
HOHOCCIICKTUBHOI'O
AIIEKTpOJA

3amura [1P

24

[IpakTuueckas padbora

[IpakTuueckas padora Ne6
Onpenenenue
XUMHYECKOTO COCTaBa
BO/IbI (KATHOHBI, aHHMOHBI )
pexu Xornep

3amura [1P

25

[IpakTuueckas pabora

[IpakTrueckas padota No7
KecTKkoCTh BOJIBI.
Ornpenenenue KauecTBa
MU THEBOW BOJIBI B IIKOJIE.

3amura [1P

Tema S. PacTBopbI U c10COOBI MX NPUTOTOBJIEHUS. (4 Yac.)

26

1

JICKI WA

PactBops! Tumnsl
pacTBOpOB,
Konuenrpanus
pacTBOPOB.

TecT PelieHue
3a/1a4

27

[IpakTuueckas pabora

[IpakTuueckas padora Ne§
N3yuenune pacTBOpUMOCTH
BEIIECTB OT TEMITEPATYPHI.
Onpenenenue
KOHIICHTPAIIUH BEIECTB
KOJIOPUMETPUYECKUM
METOIOM TIO
KaJMOpOBOYHOMY

rpaduky.

3amura [1P

28

IIpakTruyeckas pabora

[IpakTuyeckas padora Ne9
Onpenenenne pH
PacTBOPOB C MOMOILBIO
WHUKATOpA.

3amura [1P

29

[IpakTuueckas pabora

[IpakTuueckast padora Ne
10 [Tpurorosnenue
pacTBopa ¢ 3aJaHHOU
MPOLEHTHOU
KOHUEHTpalueun

Samura [1P




Tema 6. PadoTa Haa npoekTom (5 4ac.)

30 1 JEKIHS Yro Takoe mpoeKT?
Br100p TeMbl mpoekTa
31 1 I'pynnosas Pabora Hag npoekTom OTYET
paboTa/MHANBUIYyaTbHAS
pabora
32 1 I'pynnosas Pabora Hajg npoekTom OTYET
paboTa/MHANBUIYaTbHAS
pabora
33 1 I'pynmosas Pabora Hag mpoexkTom OTYeT
paboTa/uHAMBUyaTbHAS
paborta
34 1 I'pynnosas 3aiuTa NpoeKTa BeicTynenun
paboTa/MHANBUIYaTbHAS Ha
pabota KOH(epeHIuu
Bcero yacos 34

3. COAEP KXAHUE IMPOT'PAMMBbI

Tema 1. BBegenue

3HaueHue XMMHMM B HApOJHOM XO3SIICTBE, B pa3BUTHUM HAyKd M B IO3HAHMM OKPYXKAIOLIEr0 MHpa.
DKCKypceusi B XUMHUYECKYIO JJAOOpaTOpHIO.

[Tpuemsr maboparopHoii TexHuku. [IpaBuna Ge30macHOi pabOThl B XUMHUYECKON JTaOOPAaTOPHH: CO CTEKIIOM,
METauIoM, MpoOKamMu U T.71. TexHuka AeMOHCTpalMu 3KcrepuMenTa. [IpakTuueckas paboTa: pe3ka TOHKHX
CTEKJITHHBIX TPYOOK, 00paboTKa MpoOOK, MOHTaX MPUOOPOB IS TOJTYIEHHUS Ta30B HA TEPMETUYHOCTD.
Tema 2. XuMnyeckue peakinuumu

Xumunyeckue peakiuu. [Ipu3HaKM XUMHUYECKHMX pEAaKIMM U YCIOBUS BO3HMKHOBEHHS U TEUYCHHS
XUMHUYECKHUX PEAKIIHM.

IIpakTnueckas padora Nel Xumuueckue peakiuu. [Ipu3Haky XUMHUYECKUX pPEaKIHUi

Tema 3. Cioco0bI MosTy4eHUs1 HEOPTAHMYECKHUX BEIIECTB

UYro Takoe BeulecTBa. Mup BELIECTB B KU3HU desoBeka MeTaibl. HemeTauibl O01ye cBoWCTBa METAIIOB.
ITosydeHune ra3oB: KMCIOPOAA, BOAOPOAA.

Tema 4. Kak pacno3Hars BemecTsa

O¢dexTHpIE KaueCTBEHHBIE peaKkIMM Ha KAaTHOHbI M aHHOHBL. KadecTBEHHBbIE pPEAaKLIUU Ha KaTHOHBI
mienoyHbeix MetasioB (Li+, Nat+, K+, Rb+, Cs+). KauecTBeHHBIE peakiiny Ha KaTHOHBI MIETOYHO3EMETBHBIX
metaios (Ca2+, Sr2+, Ba2+, Ra2+). KauecTBennble peakiuu Ha katroHbl cBuHia (II) Pb2+, cepebdpa (I)
Ag+, prytu (I) Hg +, prytu (II) Hg2+. KauectBennast peakuus Ha kaTHoHbI amoMuHus Al3+, xpoma (III)
Cr3+, umHKa Zn2+, ojoBa

(I1) Sn2+. KauecrBennas peakius Ha katroHsl xene3a (II) u (III) Fe2+, Fe3+. KauecTBeHnHas peakius Ha
katuoH Mmaprasma (II) Mn2+. KauectBennas peaxius Ha katuonsl mMeau (II) Cu2+, xkobansta (II) Co2+ u
nukens (II) Ni2+. KayectBeHHble peakiiny Ha KaTHOH aMMOHMsI NH +.

KayectBeHHble peaknuu Ha aHuoHbl. KauecTBeHHble peakiuu Ha cynbuu-aHuoH S2-. KauecTBeHHas
peaknus Ha cynbdaTt-aHuoH SO 2-. KauecTBeHHas peakius Ha cwiukaT- aHuoH SiO 2-. KauecTBeHHbIE
peakimu Ha xjopun-aauoH Cl-, 6pomun-anuon Br-, nogun- anuvon I- KauectBenHast peakuus Ha CyiabQUT-
annoH SO 2-. KauecTBeHHas peakuus Ha kapooHaT-aHnoH CO32-. KauecTBeHHast peakiys Ha THOCYIb(aT-
annoH S2032-. KauecTBeHHas peakuus Ha xpomar-aHuoH CrO 2-. KauecTBeHHas peakliis Ha AMXpoMaT-
aanoH Cr O 2-. KauecTBeHHas peakuusi Ha mnepMaHraHat-annoH MnO4 -. KauectBeHHas peaknusi Ha
MaHraHat-anuoH MnO4 2-. KadectBenHas peakius Ha Gocdar-anuon PO 3-.

KauectBennas peakius Ha HuTpar-annoH NO -. KauectBeHHas peakius Ha rexkcanmanHodeppar (II) u (I1I)
nonsl [Fe(CN)6]4- u [Fe(CN)6]3-.

IpakTnyeckas padora Ne2. KauecTBeHHbIC pEaKIIMA HA KATUOHBI U AaHHOHBI.

IIpakTnyeckas padora Ne3. KauecTBeHHbIE peakliiy Ha MPOCTHIE U CIOXKHBIE BELIECTBA

IIpakTuyeckasi padora Ne4 OmnpenenceHue XJIOpUa HOHOB, CYIb(aT HOHOB B TUTheBOM Boje.OnpenencHue
aMMHa4YHOM CETUTPbl MOYEBUHBI




IIpakTnyeckas paGora NeS OnpeneneHue HUTpaT HOHOB B IHTATENIBHBIX pPacTBOpa C IOMOILBIO
HMOHOCEJIEKTUBHOI'O JIEKTPO/Ia

IIpakTnyeckas padora Ne6 OnpenereHne XMMHUUECKOTO COCTaBa BOJIbI (KAaTHOHBI, aHUOHBI) pEKU Xomep
IMpakTnyeckas padora Ne7 XXectkocTts Bobl .OnpeiesieHne KayecTBa MUTHEBOUM BOBI B IIIKOJIE.

Tema 5. PacTBOpbI U cIOCOOBI MX NPUTOTOBJIEHUS.

3HaueHWEe pPACTBOPOB B XUMHUYECKOM »JKcrnepuMeHrte. [loHsatne wuctuHHOrO pactBopa. IlpaBuiia
IIPUTOTOBJIEHUS paCTBOPOB. T€XHOXMMUUECKHUE BECHI U ITpaBUIIa B3BEIIMBAHUS TBEP/BIX BEILIECTB.
MaccoBas 107151 paCTBOPEHHOI'O BELIECTBA B pacTBope. Pacuer u npuroToBiieHHE pacTBOpa C ONpPEIEICHHON
MAaCCOBOM J0JIE paCTBOPEHHOTO BEILIECTBA.

Omnpenenenre 00bEMOB PACTBOPOB € MOMOIIBIO MEPHOU MOCYBI U INIOTHOCTU PACTBOPOB HEOPTAHUYECKUX
BEIIECTB C MOMOIIBIO apeoMeTpa. TaOuuibl TIOTHOCTEH PacTBOPOB KUCIOT W Imeiodeil. Pacder macch
PacTBOPEHHOIO BELIECTBA 110 U3BECTHOM MJIOTHOCTH, 00BEMY U MAaCCOBOM J0JI€ pAaCTBOPEHHOT'O BEILIECTRA.
IIpakTnyeckas padora Ne§ l3ydyeHue pacTBOPUMOCTH BELIECTB OT TeMmieparypsl. OrmnpexnencHue
KOHIIEHTPALUHU BEIIECTB KOJOPUMETPUUECKUM METOJIOM IO KATUOPOBOYHOMY Ipaduky.

IIpakTnyeckas padora Ne9 Onpenenenue pH pacTBOpoB ¢ TOMOLIBI0 HHAUKATOPA.

IMpakTnyeckas padora Ne 10 [Ipuroroienue pacTBopa ¢ 3aJlaHHOM MPOLIEHTHON KOHIICHTpaIEH.

Tema 6. Padora Hag npoekToM

OdopmiieHre TPOEKTHOH pabOThl (KOMITBIOTEPHBIM M OyMakHbIii BapuaHT). OdopmieHHe ClaiIoBbIX

Mpe3eHTalui. 3ammra  HuccienoBaTenbekux pador. OrneHka pe3ynbratoB  padboTel.  KosnexkTtuBHOE
00CYXKJICHHE: UTO MOJYIHIIOCh, YTO BBI3BAJIO 3aTPYAHCHHMSI, aHAIH3 BCCH paOOThI HAa IPOTSKCHUH TTPOSKTA.

4. METOJIMYECKOE OBECHEYEHHUE JOMOJHUTEJIBHOM
OBIIIEOBPA-30BATEJLHOM ITPOI'PAMMBI

ITporpamma Kpy»Ka COCTaBJIEeHa HA OCHOBE:

1.000 OO0 MOY COILI umenu C.M. NBanosa p.n.. Typku Ha 2021-2022 yueOHblil rog

2. Meronuueckoro mnocodbus «Peanusanus o00pa3oBaTeldbHBIX MPOrPaMM €CTECTBEHHOHAYYHOM U
TEXHOJIOTUYECKON HAIpaBJIEHHOCTEN M0 XMMHH € UCTIOJIb30BaHNEM 000py1oBaHus IieHTpa «Touka pocTtany,

IIporpamma kpyxka « Illar k wygy» npegHazHayeHa ydammumcs 11 kimaccoB, HampaBiieHAa HA MOBBIILICHUE
HWHTEpeca K y4eOHOMY MpeaMETy U Y TeX peOsT, KTO elle He 3HAKOM C XMUMHEW U A TeX KTO XOTed Obl
paclIupUTh 3HAHUS IO IPEAMETY.

Kypc paccunran Ha 34 yaca B rox (1 yac B Heneno).
Kaxxnplii pa3fesnn BKIIOYaeT KpaTKUH TEOPETUUECKUM MaTepHrall, IPAKTUYECKHE 3alaHNs U CUCTEMY 3a/laHuUH,
CIOCOOCTBYIOMUX (DOPMHUPOBAHHUIO M PA3BUTHIO TAaKMX YMEHUW W HABBIKOB Kak: paboTa ¢ y4eOHUKOM M
JIOTIOJIHATENBHON JINTEPaTypod, YMEHHE aHaJIW3UpOBaTh, CpPaBHUBATh, YCTaHABJIMBATH IPUYUHHO-
CIIEICTBEHHBIE CBSI3U, CUCTEMAaTU3UpPOBATh, 0000IIATh, JENaTh BBIBOJBI, OCYIIECTBISATH CAMOKOHTPOJIb U
camoolieHKy. Cuctema 3ajaHuii pa3HOOOpa3zHa Mo popMe, COAEPKAHHUIO U CTETIEHHU CIOXKHOCTH U TpeOyeT oT
y4aluxcs akTUBHOW MO3HABATEIBHON JIEATEIIbHOCTH.

IIpennaraemplii Kypc OPHEHTHpPYET Y4YallUXCSl Ha IIOMCKOBYIO JESTEJIBHOCTb, INPUBUBAET KYJIBTYPY
MIPOBEJICHUSI HAYYHOI'O SKCIIEPUMEHTA, JAET BO3MOXKHOCTh YIIyOUTh 3HAHUS [0 OYEHb BAXKHBIM BOIIPOCaM
Kypca XUMHH, IOMOTraeT pedsTaM oOmpenenuThcst ¢ BbIOOpoM mpodeccun. I[lo3Bonser pacmmpuTh
IIPEACTABJICHUE YUYAIINXCS O CBOMCTBAX BELIECTB M PE3YNIbTATAX UX B3aAMMOJIECHCTBHM, 3aKPEIUTh U PA3BUTH
HaBBIKM PabOTHI B 1a00paTOPUU U pEIICHHs KOJTMYECTBEHHBIX U KaYeCTBEHHBIX 3a/1a4.

Kypc paccunTtana Ha yueHHKa YBICUYEHHOTO, JKEJIAIOIIEero NojayyaTh 3HaHUS Ha 0oJiee BBICOKOM ypoBHe. J[is
yCIemHOM paboThl HEOOXOIUMO, YTOOBI ydaliuecss BIaJeNd MPOYHBIMU 3HAHUSMHM B paMKaxX HIKOJIbHOMN
MPOrpaMMbI 110 XUMHUHU.

[Ipemiaraemplie 3aaHusi BBIIOJHSIOTCA B YCIOBHMSX COTPYIHHYECTBAa, KOTOpOE MpeAcCTaBisercs Ooiee
MOIIHBIM OpYAMEM IOMCKAa OPUTMHAJIBHOTO pelIeHus, 4yeM B oAuHOouKy. [Ipenmaraemblii marepuarn,
OCBEIIaeT OCHOBHOM Kpyr BONPOCOB, MONJIEXKAIIUX  pa3dopy, YCTaHABIMBAET  JIOTMYECKYIO
MOCJIEIOBATENbHOCTh HM3yYEHHMs] MaTepuaia, JaeT BO3MOXHOCTb YHM(DULIUPOBATh IUIAH IPOBEICHMS
MIPAKTUYECKUX 3aHATUH.

JlanHas oOpa3oBaTeabHas IPOrpaMMa UMEET €CTECTBEHHO -HayYHYIO HallpaBIEHHOCTb.

B nporecce 00ydeHus npeaycMaTpuBaroTcs cieayonye GopMbl y4eOHbIX 3aHATHI:



— Jlexuuu;

— JlaGopaTopHbie pabOoTHI;

— IlpakTuueckue paboThI

ITponiecc oOyueHus npegycMaTpuBaet cieayrouiie GopMbl KOHTPOJIS:
— TectupoBanue;

— 3amura NpakTU4ecKux pador;

— 3amuTa NpoeKToB

KoHTponbHO-M3MepUTENbHBIE MaTepuaibl, pa3padaTbiBaéMble B paMKax peaM3aldd  MPOrPaMMBbl,
BBIICTISIIOTCS B OTEJIbHBIN COOPHUK, (OPMUPYEMBIiA B T€UEHHE Yy4eOHOTO roja.

Jliig peanuzanuy IporpaMMbl Ha OJIHY Y4eOHYIO rpyIiny OyAeT UCIOIb30BaHO

000pyI0BaHMe [IEHTPA €CTECTBEHHO -~HAYYHOU U TEXHOJIOrMuecKoi HanpaBieHHocTel «Touka pocray»

— XUMHYECKUE PEAKTUBBI;

— JleMoHcTpanmoHHoe 000py10BaHNUE;

— ObGopynoBaHue sl MPOBEACHKE JTA00PATOPHBIX U MPAKTUYECKUX PaboT.

5. CIHUCOK JIMTEPATYPbI U MHTEPHET-UCTOYHUKOB

— YueOnuk. Xumus. 8 kinacc. Pymsutuc I'.E., ®enpaman @.I'., M. IIpocseme-aue,2020r.;

— YueOnuk. Xumus. 9 acc. Pymsutuc I'.E., ®enpaman @.I'. M. IIpocseme-uue 2019r.

— 3. Bockpecenckuii B.1., Heitmapk A.M. OcHoBbI xumuueckoro ananuza..M.: «I[Ipocsemenne», 1971
— Hazaposa T.C., I'pabeukuii A.A., JlaBpoa B.H. Xumuueckuii skcriepuMeHT B LIKOJIE.
M.:«IIpocBemwienue», 1987
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