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1. MIOACHUTEJIBHASA 3AIIUCKA

1.1 leapb u 321244 MPOrpaMMBbI

1.1.1 Hesas mporpamMmmbl

Hens: yaoBIETBOPUTH IO3HABATENBHbIE 3aIIPOCHI IETeH, Pa3BUBATh HCCIIEIOBATEILCKHI MO/
XOJl K U3YYEHHIO OKPY)KAIOIIETr0 MUpa U YMEHHE NPUMEHATh CBOM 3HAHUS HA IPAKTHKE, pac-
IIUPUTH 3HAHUS YYAIIUXCSl O NMPUMEHEHUH BEIIECTB B NOBCEJHEBHOM KM3HH, PEaM30BaTh
0OIIEKYIbTYpHBIN KOMIIOHEHT.

1.1.2 3apaumn nporpamMmbl

Ilpeomemmnnie:
— copmMHupoBaTh HABBIKU AJIEMEHTAPHOU UCCIIEN0BATEIBCKOM pabOTHI;
—  pacUIMpUTh 3HAHUS yYallUXCs MO0 XUMUH,
— HAYYHTh MPUMEHATh KOMMYHUKATUBHBIE U IPE3CHTAIIMOHHBIC HABBIKHU;
— HAy4YMTh 0()OPMIIATH Pe3yJIbTaThl CBOEH PabOTHI.

Memanpeomemmnuwie:
— Pa3BUTb yMEHHE MPOCKTHUPOBAHUS CBOEH NEATEIHHOCTH;
—  IPOAOJKUTH (POPMHUPOBAHUE HABBIKOB CAMOCTOSITEILHON pabOThI ¢ Pa3IMUHBIMU HC-
TOYHHKAMH HHPOPMaIUH;
— nllporomkuTs pa3BUBaTh TBOPYECKHE CIIOCOOHOCTH.

Jluunocmmnuie:
—  MPOJOJIKUTH BOCITUTAHHE HABBIKOB SKOJOTHYECKOH KYJIbTYPhl, OTBETCTBEHHOTO OTHO-
IICHHS K JIIOJISIM | K TIPUPO/IC;
—  COBEPIIEHCTBOBATH HABBIKU KOJUICKTUBHOW PaOOTHI;

1.1.2.1 O6pa3oBaTesbHbIC 321241
— yrayOuTh U PACHIUPUTh 3HAHUS YUAITUXCS IO OOIIeH XUMHH;
— PAaCKpBITh pOJIb DKCIIEPUMEHTA B XUMUH;
— C(bOpMI/IpOBaTI) y IIKOJIBHUKOB HpaKTI/I‘-ICCKI/Ie HaBBIKU, YMGHI/IG HpaBI/IJ'II)HO
oOpamaTeCsi ¢ HM3yYEHHBIMU BEIIECTBAMHU, MPUOOpaMH, MPOBOIHUTH He-
CJIOKHBIC XUMHNYCCKUEC OIIBITHI

1.1.2.2 BocnuTaTeabHbIE 320240

—chOpMHPOBATH Y YUAITUXCS TUATIEKTHYECKOE TOHUMAaHUE HAYYHOW KapTUHBI MUPA;

— CIIOCOOCTBOBATh UX MHTEIUICKTYaTbHOMY Pa3BUTHIO, BOCITUTAHUIO HPAaBCTBEHHOCTH,

—TYMAaHUCTUYECKUX OTHOIIEHU, TOTOBHOCTH K TPYLY;

— NOATOTOBUTH yUaAILIMXCA K CAAYE SK3aMEHA, MOCTYIUICHUIO B BY3;

— TMOATOTOBUTH YUYAIIMXCS K CO3HATETLHOMY U OTBETCTBEHHOMY BBIOOPY >KU3HEHHOTO
yTH,

— pa3BUTh yueOHO-KOMMYHUKATUBHBIC YMEHUS.

— copMupoBaTh y yHammxcs TUaJeKTHYECKOe TOHNMaHNuEe HAaydYHON KapTHHBI MUPA;

— cnocoOCTBOBaTh MX MHTEIUICKTYaTbHOMY Pa3BUTHIO, BOCIUTAHUIO HPaBCTBEHHO-
CTH,

— T'YMAaHUCTUYECKUX OTHOIIECHUH, TOTOBHOCTH K TPYLY;

— MOJArOTOBUTH YYAIIUXCS K CAa4€ HK3aMEHa, OCTYIUIEHUIO B BY3;

— TOATOTOBUTH YYaITUXCS K CO3HATEILHOMY U OTBETCTBEHHOMY BBIOOPY JKH3-
HEHHOT'O NIyTH;

—  Ppa3BUTHh Y4eOHO-KOMMYHUKATUBHBIE YMEHUSI.
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1.1.2.3 PazBuBalonue 3axa4u

C(i)OpMI/IpOBaTB YMCHHC CPAaBHHUBATH, BBIABJEATE CYILICCTBCHHOC, YCTAHABJINBATD

IMIPUYHUHHO-CJIICACTBCHHBIC CBA3U, 0606H_[3TI) N CUCTEMATU3HUPOBATE 3HAHUA,
Pa3BUTH IMO3HaBaTEIIHLHBIN HHTEPECC yHallluXCA K XUMHUU;

Pa3BUTh MHAUBUAYAJIbHBIC HAKIIOHHOCTH U BO3SMOXHOCTH YUJallUuXCs,

Pa3BUTH CaMOCTOATCIIbHYIO ITIOMCKOBYIO ACATCIIBHOCTS IIKOJIBbHUKOB;
C(i)OpMI/IpOBaTB YMCHHC CPAaBHHUBATL, BBIABJIATE CYILICCTBCHHOC, YCTAHABJINBATD

IMPUYNHHO-CJIICACTBCHHBIC CBA3U, O606H_[aTb U CUCTCMATU3NPOBATh 3HAHUA

Pa3BUTH IMO03HABaTeIbLHBIN HHTCPCC yHalllUXCA K XUMHH;

Pa3BUTh WHJIUBUIyaTbHbIEC HAKJIOHHOCTH U BO3MOKHOCTH YYaIIAXCS;
Pa3BUTh CAMOCTOSITENIbHYIO TIOUCKOBYIO AEATEIBHOCTh IIKOJIBHUKOB;
chopMUpOBaTh YMEHHE CPaBHUBAThH, BBISABIATH CYIICCTBEHHOE, YCTAHABIIH-
BaTh NPHYUHHO-CJICICTBEHHBIC CBS3HM, 0000IIAaTh U CHUCTEMAaTH3WPOBATh 3HA-
HUS,
Pa3BUTh O3HABATEIbHBIA HHTEPEC YUAUIUXCS K XUMUU;
pa3BUTh UHIMBUAYAIbHBIE HAKIIOHHOCTHA U BO3MOXHOCTH YYaIlIUXCS;
Pa3BUTh CAMOCTOSITEIIBHYIO TOMCKOBYIO AEATEIBHOCTh IIKOJIBbHUKOB;

1.2 IlporHo3upyemblii pe3yJbTaT

ITo oxonuaHaUHM Kypca yyalmuecsa A0JKHbI 3HATh.

OCHOBHBI€ METOJIbI U3MEPEHHUI U CTIIOCOOBI MIPEACTABICHUS TOJYUSHHBIX Pe3yJIbTa-
TOB B BUJI€ TAOJIUII, AUarpaMM U rpauKoB;
CTPYKTYpY MPOBOJUMOM HUCCIIEIOBATENHECKON pabOTHI;
MpaBuJjIa TIOBEJACHUS HA 3aHATHIX.

ITo oxoHUaHUM Kypca yJaluecs A0JKHbI YMETh.

COCTaBJIIATH O] PYKOBOJCTBOM II€JIarora nporpaMMsl IIONCKa;
paboTaTh C TEKCTOM, JIeNIaTh BHIBOJIBI,
10JIb30BATHCS CIIPABOYHOMN JIUTEPATYPOH;
MICUXOJIOTHYECKU HACTPanuBaThCs Ha paboOTy C ayAUTOpHEH;
BBITOJIHATH 3KCIIEPUMEHT, HAOII0AaTh, AHATU3UPOBATh MOTYYEHHBIE PE3YJIbTaThl,
JIeNaTh JIOTHYECKUE BBIBOJIBI.
yMeTb paboTaTh B IpyIIe, MIPUCTYIINBATHCA K MHEHHIO WIEHOB I'PYIIIBI, OTCTau-
BaTb COOCTBEHHYIO TOUKY 3pEHUS;

yMeTb 00pamiarbes ¢ mpocTemumMu mpudopamu.

1.3 AKTyaJIbHOCTH MPOrPaMMBbI

AKTYaJbHOCTB IIPOrpaMMbI 00YCIIOBJIEHA €€ METO0JI0IMYECKON 3HAUUMOCTBIO. 3HAHUS U
YMEHHMsI, HEOOXOAUMBIE JJIsl MIPOBE/IEHUs 1a00PaTOPHBIX OMBITOB, MPAKTUYECKUX padboOT U
OpraHu3alu UCCIEN0BATEIbCKON NEATEIbHOCTH, ITOBBICAT YPOBEHb IIPOEKTHO — UCCIIENO-
BaTEJIbCKUX KOMIETEHIINN 00yJaromuXcsi MO3BOJIAT B JaJIbHEHIIIEM YCIIEUIHO CIaTh dK3a-

MCHBI U IPOJOJIKUTD O6pa3OBaHI/IC B BBICIIHUX yLIC6HLIX 3aBCACHUAX.

1.4 Bua, ypoBeHb, HANPaBJEHHOCTHh U NPOQUIb NPOrpaMMbI

IIporpamma Kpy:KKa paccunTana Ha oOydvaromuxca 13-16 ner (7-11 kmacc), xenaro-
IIMX 3aHUMAThCs UCCIIEI0BATEIbCKON IEATEIIBHOCTBIO, a TAK)XKE OBJIA/IETh TEOPETUYECKUM

U MPAKTHYECKUM MaTEPUAJIOM 10 BHIOPAaHHON TeMaTHKE



2.1. YyeOHO-TEMATHYECCKHUH IIJIAH

2. TEMATHYECKOE IINTAHUPOBAHUE
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2.2. KajenaapHo-TeMaTHYeCKH i MJIaH

Ne Hara Koa
-BO ®opma 3aHs- Dopma KOH-
yp P Tema ypoka P
OK | IUIaH | (paKT | 4a- THSA TPOJIst
a COB
Tema 1. BBenenue (74ac.)
OpranuzaloHHOE 3aHSATHE
T.b. 3HaKOMCTBO c
Jleknsa Dkc- (
obopynoBaHHEeM, KAOMHETOM)
KypcHsl B XU-
1. 7.09 1 3HaueHHe XMMHUH B HAPOJIHOM TeCT
MHUYECKYIO Jia- N
XO35IIICTBE, B Pa3BUTUU HAYKH
O6opaTtopuio.
U B TIO3HAHWU OKPYKAIOIIETO
MUDpA.
[IpaBwiia u mpuemsl paboTHI B
XUMHUYECKON
naboparopuu. [IpaBuna
2. 9.09 1 Jlexmms 0e30omacHoi paboTHI B TECT
XUMHYecKoiIaboparo-
PHH: CO CTEKIIOM, METaJ-
JIOM, IPOOKaMH | T.A.
Jlaboparopuas | IIpocreiimee o0opynoBanue u
3. | 14.09 1 parop P PyA Tect
pabota npuOOpHI.
4 16.09 1 JTaGoparopuas | IIpocreiimee o6opynosanue u
. . TECT
pa6OTa HpI/I60pBI.
UucTtele BeliecTBa B JlabopaTo-
5. | 21.09 1 Jlexnust HI p
pUH, HaYKe U TEXHUKE.
JlaboparopHast | Oupcrka Bemects. OUIBTPOBA-
pabota
HUE, BBITIAPUBAHKE, CYIITKA BE-
6. | 23.09 1 HIECTB. OTYeT
OumncTka YepHUT aIcCOPOITHEH.
Paznenenne cmecu riuHel U
MEJIHOTO Kyrnopoca
JIaboparopHas BrinapuBanue conu U3 pacTBo-
7. | 28.09 1 | padora pa. Tlomydenue u IeKaHTaIHs OTYeT
cynbdara Oapusi.
Tema 2. Xumuueckue peakuuu (5 yac.)
XUMUYECKUE SIBIICHUS -
8. | 30.09 1 Jlexuus Tect
XUMHYECKHE PEaKITHH.
9. 5.10 1 Jlexuus [Ipu3Haky XUMHUYECKUX peakuui TECT
1 JlaboparopHas .
10. | 7.10 PaTop [Ipu3Haky XMMHUYECKUX peakLui OTYET
paborta
1 JlaGoparopHasi | Beinenenue u noriouieHue
11. | 12.10 pabota TEIUIA -TIPU3HAKU XUMUYECKUX OTYET
peakuuii
1 [Ipaktuyeckas | [IpakTuueckas pabora Nel
12. | 14.10 pabora Xumuuaeckue peakiuu. [Ipu3na- 3ammra [1P
KW XUMHUYECKUX PEeAKINHT




Ne Jara Koa
yp -BO ®Dopma 3aHd- Tema vpoka dopMa KOH-
oK | miaH | ¢akr | 4a- THSA yp TPOJIst
a COB
Tema 3. Cioco0bl MoJTy4eHHs] HEOPraHUYECKHX BellleCTB M X cBoiicTBa (7 yac)
13. | 19.10 1 JIEKLIUS BemtecrBa. Kakue onu ObIBaroT
14. | 21.10 1 JICKLIMS UesioBeK B MUpE BEUIECTB TECT
1 JlaGopaTtopHas | OOmue crocoObI MOTyYeHUS
15 | 211 paborta METaJIJIOB. HgnyquHe MeTaI- oTHer
JIOB peaKkIueil 3aMenieHus 13
pacTBOPOB COJICH.
16 | 911 1 JlaboparopHas | [Jomyuenne kucnopoma pasmo- | OT4ET
' : paborta
KCHHUEM TEPEKUCH BOJIOPOJIA.
17 | 11.11 1 JlabopaTopHas | [Jonyuenue BoLOpOA. OTYEeT
paborta
1 JlaboparopHast | [Jomyuenne okcuma Mey u yr- | OT4ET
18. | 16.11 pabora JIEKMCIIOTO I'a3a pa3lioKeHHeM
MaJIaxUTa.
19 | 1811 1 JlabopaTtopHas | OnpeneneHue cocTaBa BO3ayxa oTHeT
' ' paborta
Tema 4. Kak pacno3Hats BemecTna (29 yac.)
KayecTBeHHBIE peakiuu Ha
KaTHoHbl. M aeHTn(ukamus
BEIIECTB MO MX (PU3UIECKUM U
20. | 23.11 1 JIEKIIHS XUMHUYECKUM CBOMCTBaM. 3Ha- TeCT
KOMCTBO C METOJaMU HJICH-
TU(UKALUY BEUIECTB.
Jlabopatopnas | KadecTBeHHBIE peaknuu Ha
abora KaTHOHBI IIEJIOYHBIX MeTall-
21. | 25.11 1 |P ; Ter
nos (Li*, Na*, K*, Rb*, Cs"). orie
JlabopatopHass | KauecTBeHHBIE peakiuu Ha
pabota KATHOHBI IeJI0YHO-
22. | 30.11 1 3eMeNbHBIX MeTamioB  (Ca??, OT4eT
Sr?*, Ba?*, Ra?).
Jlabopatopuass | KadecTBeHHBIE peakiuy Ha Ka-
paborta tnonsl ceuana (1) Pb?, cepe-
23. | 2.12 1 opa () Ag*, pryru (I) Hg *, OTYEeT
pryru (1) Hg?".
J1a6 .
abopaTOpHail | KayecTReHHAs peaklus Ha
pabora KaTHOHBI amomuans Al
24. 1 7.12 1 xpoma(Ill) Cr¥*, nunka Zn?*, OTYECT
onoaa (I1) Sn?*.
25. | 9.12 1 | JlJabopaTopHas KauecTBeHHas1 peakiysi Ha OTYET




Ne Hara Koa
yp -BO ®Dopma 3aHd- Tema ypoxa dopMa KOH-
oK | miaH | ¢akr | 4a- THSA TPOJIst
a COB
paborta karuonsl xeneza (1) u (1)
Fe?* Fe?*
JIaGoparopHas KadecTBeHHast peakiysi Ha Ka-
26. | 14.12 1 | pabora tuon maprasna (11) Mn?*. OTYeT
JlaboparopHas KauecTBeHHas peakmusi Ha
pabora katuonsl Meau (11) Cu?*, xo-
27. | 16.12 1 6ansra(Il) Co** u rukens (11) OT4eT
Ni2*
JlabopatopHasi | KauecTBeHHbIC peakiny Ha Ka-
28. | 21.12 1 paTop beartl oTder
pabora THOH amMouust NH4™.
KauecTBeHHBIC peakIluy Ha Ka-
KonTpouib 3Ha- | THOHBI. MnenTudukamnus Be-
29. | 23.12 1 o ACHTHOUKAL Tect
HUM IIECTB 10 MX (U3NICCKUM U XU-
MHUYECKUM CBOMCTBAM
KauecTBeHHBIC peakiuu Ha
30. | 28.12 1 Jlexuus peaxtt TECT
AQHWOHBI.
JlaboparopHass | KadecTBeHHbIE peakIMHHA OTYeT
pabora cynmbdun-annon S%, cynbdar
31. | 11.01 1 aunon SOs ., cynbgur-anuon
SO3 Z. THOCymBb(haT-aHHOH
S,03 %
Jlaboparopuass | KauecTBeHHas peakius Ha CU- | OTYET
32. | 13.01 1 . 5
paborta nukat-aanoH Si0 3 <.
JlaboparopHas | KadecTBeHHbIE peaklUuu Ha OTYeT
33. | 18.01 1 | pabota xnopua-aanon Cl°, 6pomu-
anuoH Br', mogua-anvon I°
JlabopatopHas | KauecTBeHHast peakius Ha OTYET
34. | 20.01 1 2
pabota kapbonar-aunon COs <,
JlabopaTopHas OTYeT
pabora KauecTBennas peaxuygl Ha
35. | 25.01 1 xpomar-aunon CrO 4 <, quxpo-
MaT-aHUOH Cr,0 %7
JlaboparopHass | KadecTBeHHas peakius OTYEeT
pabora HalepMaHraHar -aHUOH
36. | 27.01 1 MnO 4 HaMaHraHaT-aHUOH
MnQg4
JlaGopatopnas | KadecTBeHHasi peakiusi Ha OTYET
37 | 01.02 1 pabora docdar-annon POs > anu-
' ' o NO3 ~
38. | 03.02 1 | JlaGoparopnass | KauecTBeHHas peakiiysi Ha T€K- | OTYET




Ne Jara Koa
yp -BO ®Dopma 3aHd- Tema ypoxa dopMa KOH-
oK | miaH | ¢akr | 4a- TUSA TPOJIs
a COB
pabora cannanHodeppat (11) u (III)
nonsl [Fe(CN)6]* u [Fe
(CN)6]*
39 | 08.02 1 KOHTponUL 3Ha- | KauecTBeHHbIE peakuuu Ha TecT
HUH AHUOHBI.
[Ipaktrueckas paborta Ne2. Ka-
[IpakTnueckas
40. | 10.02 1 YECTBEHHBIE PEAKIIUU HA KaTHO- 3amura [1P
pabora
HBL.
[Ipaktuyeckas | [Ipaktuueckas pabora Ne3. Ka-
41. | 15.02 1 paborta YECTBEHHBIE PEaKIIMUHA aHHO- amura [1P
HBI.
[Ipaktuueckas | [Ipaktuueckas padota Ned. Ka-
42. | 17.02 1 | pabora YECTBEHHBIE PEAKIIMU HA TIPO- 3amwmra [1P
CTBI€ U CJIOJKHBIC BEIIECTBA
[IpakTuueckass pabota Ned
43. | 22.02 1 [Tpaktuueckast | Onpenenenue XJIOPUJ HOHOB, ammra [P
pabora cylb(aT MOHOB B MHUTHEBOM BO-
ne
[Mpaktuueckass  pabora  Ne6 | 3ammra [1P
IIpakTnueckas o
44. | 24.02 1 aGoTa OnpeneneHnne aMMHUAyHOM ce-
P JUTPBI MOYCBHHBI
[Mpaktnueckass  pabora  Ne7 | 3ammra [1P
OmnpeneneHre HUTPAT HOHOB B
[IpakTnueckas
45. | 01.03 1 aGoTa MUTATEIBHBIX pacTBOpa C TO-
P MOLIbIO HMOHOCEIEKTUBHOTO
ANIEKTPOIA
IIpaktnuyeckass  paGora  Ne8 | 3amura [1P
[Tpaktudeckas | OnpeneneHrne XUMHYECKOTO CO-
46. | 03.03 1
pabota CTaBa BOJbI (KaTHOHBI, aHUOHBHI)
peku JloH
[Tpaktuueckas | [Ipaktuueckass  pabora  Ne9 | 3amura [1P
47. | 10.03 1
pabota ’KecTkocTh BOJIBI
MpaKTHaeckas [Ipaktuyeckas pabora  NelO
48. | 15.03 1 P aGoTa Omnpenenenne kadyectBa nuThe- | 3ammra [1P
p BOW BOJIbI B LLIKOJIE.
Tema 5. PacTBopbl U cniocoObl ux npuroroJjenus. (10 yac.)
49. | 17.03 1 Jlexumst PactBopbI TECT
50 | 2903 1 Tlexus Tunsr pactBopoB, KonieHtpa- TecT
TSI PACTBOPOB.
[Tpaktuyeckas pabora  Nell | oruer
[TpakTnueckas
51. | 31.03 1 aGoTa N3yuenune pacTBOPUMOCTH Be-
P IIECTB OT TEMIIEPATYPBHl.
[Ipaktnueckass pabora Nel2 | oruer
[IpakTnueckas
52. | 05.04 1 aGoTa OnpeneneHre  KOHIIGHTPALUU
P BEUIECTB  KOJIOPHUMETPUUYECKHM
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Ne Jara Koa
-BO ®opma 3aHs- dDopma KOH-
zﬁ mwian | ¢akr | 4a- pTHﬂ Tema ypoka Tppoml
a COB
METOAOM IO KaJHMOpOBOUYHOMY
rpaduxy.
[Ipaktuyeckass pabora Nel3
53 | 07.04 1 [Ipaktuueckast | [lpuroroBnenue mnepechiieHHO-
' ' pabora ro pacrtBopa. BripanBanue
KPHUCTAJLJIOB.
[Ipaktnueckass pabGora Neld
54 | 12.04 1 [Tpaktuueckast | [IpuroroBieHue mnepechiieHHO- Sammra TIP
pabota ro pacrtBopa. BelpanuBanue
KPUCTAJIJIOB.
[Tpaktuyeckas pabora Nel5
[IpakTnueckas
55. | 14.04 1 pabota Onpenenenne pH pacTtBopoB ¢ OTYeT
IOMOIIIBI0 MHJIMKATOPA.
56 | 19.04 1 Jlexuus Konuentpanus pactBopos Pemenue 3a-
nau
57 | 21.04 1 Jlexuus Konnentpanus pactBopos Pemenue 3a-
nau
[Ipaktuueckas | [Ipaktuueckas pabGora Ne 16 | oTuer
58 | 26.04 1 pabora [IpuroroBnenue pactBopa c 3a-
JJAHHOW TIPOLIEHTHOW  KOHLIEH-
Tpauyen
Tema 6. Pa6ora Haa npoexktom (9 uac.)
59 | 28.04 1 Jlexkuus Uto Takoe mpoekt? Bribop Te-
MBI ITPOEKTA
I'pynnosas
60. | 03.05 1 |P abo- PaGota Hax nmpoekToM
Ta/UHIUBHU YA
bHas paboTa
I'pynnosas Pabora Hax npoekToM
61. | 05.05 1 | pado- Otuer
Ta/UHIUBHUTyaIT
pHas paboTa
I'pynnosas PaGota Hax nmpoekToM Otuer
62. | 10.05 1 | paoo-
Ta/UHIMBHUTyaIT
pHas paboTa
I'pynmoBas PaGota Hax nmpoekToM Ortuer
63. | 12.05 p | pado-
Ta/UHAUBUAYAI
bHas paboTa
I'pynnosas Pabora Hajg npoekToM Otuer
64. | 17.05 1 | pado-
Ta/UHAUBUIYAI

bHas paboTa
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Ne Hara Koa
yp -BO ®Dopma 3aHd- Tema ypoxa dopMa KOH-
oK | miaH | ¢akr | 4a- THS TPOJIst
a COB
I'pynnosas [Ipenzamura Otuer
65. | 19.05 1 | pade-
Ta/UHAUBUIYAI
bHas paboTa
Fggg _HOBaﬂ BeicTynuienue
66. | 24.05 1 [P 3amura npoexTa Ha KoH(pepeH-
Ta/UHAUBUIYAI
102078
bHas paboTa
Fggg _HOBaH BeicTynienue
67. | 26.05 1 |P 3amura npoexra Ha KOH(]epeH-
Ta/WHIUBHUTyaIT i
bHas paboTa B
68. | 31.05 1 Hrtorosoe 3ansTHe
Bcero, yacos: 68
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3. COAEP)KAHUE IMTPOI'PAMMBI

Tema 1. Benenune
3HayeHWe XUMHHM B HApOJHOM XO3AHCTBE, B Pa3BUTHHM HAYKH W B IO3HAHUHU
OKPYXXAaIOIIEro MUpa. DKCKYpPCHS B XUMHYECKYIO JJa00PaTOPHIO.
[Tpuemsl nabopatopHoii TexHuku. [IpaBuna Ge3omacHON pabOTHl B XMMHUYECKOM
7a00paTOPHUU: CO CTEKJIOM, METAJUIOM, MPOOKaMu | T.1. TeXHHWKa 1eMOHCTpaluH
skcnepuMenTa. [IpakTuyeckas paboTa: pe3ka TOHKHX CTEKJISTHHBIX TPyOOK, 0Opa-
060TKa MPoOOK, MOHTAX MTPUOOPOB IS TTOJTyYSHHUS Ta30B HA TEPMETHYHOCTb.
Tema 2. XumMu4ecKue peakuuu
Xumudeckue peakiuu. [Ipu3HaKy XUMHYECKUX PEaKIUi ¥ YCIOBUS BO3HUKHO-
BEHUS U TCUCHHSI XUMUYECKHUX PEaKIUil.
IIpakTuueckasi padora Nel Xumudeckue peakuuu. [Ipu3Haky XUMHUECKHX pe-
aKIuin
Tema 3. Cioco0bI NoTy4eHHs] HEOPTAaHUYECKHUX BellecTB
UYro Takoe BeniecTBa. Mup BEIIECTB B KU3HM 4YeJIOBEKa MeTailibl. HEMeTasuIbl
Oomue cBoiicTBa MeTaswioB. [lorydeHne ra3oB: KUCIOpOAa, BOAOPOIA.
Tema 4. Kak pacno3Hats BemecTsa

D¢ dexTHbIC KaYeCTBCHHBIE PEaKIMi Ha KaTUOHBI U aHWOHBL. KadecTBeHHbIE
peakiuu Ha Katuousl menounsix Meramios (Lit, Na¥, K, Rb*, Cs"). KauecrBen-
HbIC PEAKIMU Ha KATHOHBI IIEJIOYHO-3€MENIbHBIX METAJIJIOB (Ca2+, Sr¥*, Ba?",
Ra?"). Kauectsennsle peaknuu Ha katuonsl cuana (1) Pb?*, eepebpa (I) Ag*,
pryru (1) Hg *, pryru (1) Hg?*. KadyecTBenHas peakiys Ha KATHOHBI aTIOMUHHS
A", xpoma (1) Cr**, munka Zn?*, onosa

(1) Sn?*. KauecTBenHas peakuus Ha katnonsl xene3a (1) u (1) Fe?*, Fe3*.
KauecTBeHHas peakuus Ha kaTuod Mapradma (1) Mn?*. KauyecTBennas peakimus
na xatronsl Meau (11) Cu?*, xobansra (1) Co?* n muxens (11) Ni?*. KauecTeHHbIE

4 peakuuu Ha katuon ammonus NH *.

KavecTBeHHble peakiuu Ha aHUOHBL. KadecTBeHHBIE peakluu Ha CyIbQUI-
arnon S?. KauecteHnas peaxius Ha cynbhaT-anuon SO 2. KauecTBeHHas peak-
nus He cunmkar- anuoH SiO 2. KauecTBeHHble peakium Ha Xiaopua-anuon Cl,
Opomua-anuoH Br', nogua- anmon |I” KauectBenHas pgakiusi Ha Cyab(UT-aHHUOH
SO 2. KayecTBeHHas peakius Ha kapbonat-annon COz?. KadyecTBeHHas peakius
Ha THOCYNb(haT-annon S;032". KauecTBenHag peakmus Ha Xpomar-aHuon CrO 2.
KadecTBeHHast peakiysi Ha JUXpoMart-

agmon Cr O #. KauecTBeHHas peakuus Ha IepMaHTaHaT-aHHoH MnOs ~.
KayecTBeHHas peakuus Ha MaHraHaT-aHumoH MnQOs 2. KauecTBeHHas peakuus
Ha docpar-anmon PO

KauectBennas peakuust Ha Hutpart-anuoH NQ ~. KauecTBeHHast peakuus Ha
rexcarmansodeppar (11) u (111) mons: [Fe(CN)s]* u [Fe(CN)6]*.

IIpakTuyeckas padora Ne2. KauecTBeHHbIE peakIuy Ha KATHOHBI.
IIpakTyeckas padora Ne3. KauecTBeHHBIE peaklIMMHA aHUOHBI.
IIpakTuyeckas padora Ne4. KauecTBEHHbIE PeakIMM HAa IPOCTHIE M CIIOKHBIE
BELIECTBA

IIpakTuyeckas padora NeS OnpenencHue XJIOpUI HOHOB, CyJIb(aT HOHOB B TTH-
TBEBOU BOJIE

IIpakTnyeckas padora Ne6 OnpeneneHre aMMUAaYHON CETUTPBI MOYEBUHBI
IIpakTyeckasa padora Ne7 OmnpeneneHue HUTpaT MOHOB B MUTATENbHBIX pac-
TBOPA € IOMOIIBIO MOHOCEJIEKTUBHOIO IEKTPOIA
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IIpakTuyeckasi padora Ne§ OmnpenenecHue XMMHUYSCKOTO COCTaBa BOABI (KaTHO-
HbI, aHHOHBI) peku JloH
IIpakTnyeckas padora Ne9 JKecTtkocTh BOJIbI
IIpakTnyeckas padora Nel0 OmnpeneneHue kauecTBa TUTHEBOU BOJbI B IIKOJIE.
Tema 5. PacTBOpbI U c10CO0ObI MX IPUTOTOBJICHUS.

3HaueHUE pacTBOPOB B XHMMHUYECKOM IKcliepuMmeHTe. lloHATHE MCTHMHHOrO
pactBopa. [IpaBuia npuroroBieHust pacTBOPOB. TeXHOXMMHUYECKHE BECHl U Ipa-
BUJIA B3BELIMBAHUS TBEP/IbIX BEIIECTB.

MaccoBas 10511 pacCTBOPEHHOTO BeIlleCTBa B pacTBope. Pacuer u mpUroTos-
JIEHUE PAcTBOpA C ONPEAEICHHON MacCOBOU JJOJIEW PAaCTBOPEHHOIO BEILIECTBA.

Omnpenenenre 00bEMOB PaCTBOPOB C MOMOIIBIO MEPHOI MOCYbI M IIOTHO-
CTH pacTBOPOB HEOPraHMUYECKHUX BEILIECTB C IOMOIIbIO apeoMeTpa. Talmuiisl
IUIOTHOCTEH PacTBOPOB KHUCIIOT M Ienoueii. Pacuer mMacchl pacTBOpEHHOIO Bellle-
CTBa MO MU3BECTHOM IIOTHOCTH, 00BEMY M MAacCOBOM JI0JIe PaCTBOPEHHOTO BEIIe-
CTBa.

IIpakTuyeckas padora Nell M3yueHue pacTBOPUMOCTH BEIIECTB OT TEMIIEpa-

TYPBL.

IIpakTuyeckass padora Nel2 OmnpeneneHue KOHIEHTPALMHM BELIECTB KOJOPHU-

METPUYECKUM METOJIOM IO KaTHOPOBOYHOMY IpauKy.

IIpakTuyeckas padora Nel3 IlpuroTtoBiieHHe MEPECHILIEHHOTO pacTBOpa. Bbl-

palMBaHie KpUCTaJJIOB.

IIpakTuyeckas padora Nel4 IlpuroToBiieHHe MEPECHILIEHHOTO pacTBOpa. Bbl-

palMBaHue KpUCTaJIOB.

IIpakTnyeckas padora NelS Onpenenenue pH pacTBOpoB ¢ IOMOIIBIO HHIUKA-
TOpa.

IIpakTnyeckas padora Ne 16 Ilpurorosnenne pacTBopa ¢ 3aJJaHHOW NMPOLICHT-

HOM KOHILICHTPALMEH.

Tema 6. PaGoTa HaanpoekToM

Odopmnenne mpoekTHOW pabOThl (KOMOBIOTEPHBIH U OyMaXKHBI BapUAHT).
Odopmrienue cimaiiioBBIX Tpe3eHTAMiA. 3aluTa HCCIEeI0BATEIbCKUX PadoT.
Onenka pe3ynbTaToB paboThl. KomnekTuBHOE 0OCYXAEHHE: YTO MONYYUIIOCH,
YTO BBI3BAJIO 3aTPYAHEHUS, aHAIN3 BCEH pabOTHI HAa IPOTSHKEHUH MTPOEKTA.
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4. METOJIUYECKOE OBECHEYEHHUE JOIMOJHUTEJIBHOM OBIIEOBPA-
30BATEJBHOM ITPOT'PAMMBI

[IporpaMma KpysKKa cOCTaBJI€Ha HAa OCHOBE:

1.000 OO0 MBOO ITICOUI um. A.B. Kanununa na 2021-2022 y4eOHBIH 1O/

2. Metoaudeckoro mocoousi «Peanmmzanusi 00pa3oBaTeNbHBIX MPOTrPAMM €CTECTBEHHO-
HAyYHOM U TEXHOJOTMYECKOW HANpPaBICHHOCTEH MO0 XMMUU C UCIOIB30BaHUEM 000PYH0-
BaHus 11eHTpa «Touka pocTany,

[Iporpamma kpyxka « Ilar xk uyny» npenHa3HadeHa ydvammumcs 7-10 Kkmaccos,
HaIpaBJICH Ha MOBBINICHUE MHTEPECcA K YIeOHOMY MPEAMETY U Y TeX peOsT, KTO elle He
3HAKOM C XMMHEH U ISl TeX KTO XOTel Obl pacIIupPUTh 3HAHUS 110 TIPEMETY.

Kypc paccuntan Ha 67 yaca B rof (2 4ac B HEZEIIO).

Kaxxnpiii pazaen BKIIOYAeT KPATKUM TEOPETUUECKUN MaTepHal, IpakTUYeCKue 3a/1a-
HUS ¥ CUCTEMY 3aJlaHHi, CIOCOOCTBYIONNX (DOPMHUPOBAHHUIO U PA3BUTHIO TAKMX YMEHUI
Y HaBBIKOB Kak: paboTa ¢ y4eOHUKOM U JOMOJHUTEIbHON TUTepaTypoil, yMEHHUE aHAIIU-
3UpOBaTh, CPABHUBATH, YCTAHABIMBATh IPUUMHHO-CJICICTBEHHBIE CBSA3H, CHCTEMATU3UPO-
BaTh, 000011aTh, 1eJaTh BHIBO/bI, OCYILIECTBIISATH CAMOKOHTPOJIb M caMOoLIeHKY. Cucrema
3aJlaHuil pa3HooOpa3zHa 1o (opme, CONEpPKaHUIO U CTENEHU CII0KHOCTH U TPeOyeT OT
y4yaluxcs akTUBHON MO3HABATEIbHOM JEATEIIbHOCTH.

[IpemnaraeMprii Kypc OpHUEHTHUPYET y4YallMXCS Ha TOUCKOBYIO JESITEIBHOCTD,
MIPUBUBAET KYIbTYpYy HPOBEICHHS HAYYHOTO SKCIEPUMEHTA, JaeT BO3MOXKHOCTH YIIy-
OWTH 3HAHMS [0 OYCHb BAXKHBIM BOIPOCAM Kypca XUMHUH, IIOMOTAeT pedsTaM ompene-
TuThCs ¢ BBIOOpOM mpodeccun. [1o3BonsieT pacmIUpUTh MPEACTABICHUE YYaIIUXCS O
CBOMCTBax BEIECTB U pe3yJbTaTaX WX B3aUMOJICHCTBUM, 3aKPENUTh M PA3BUTh HABBIKU
paboThl B 1a00paTOpUU U PEIICHHs KOTMYECTBEHHBIX U KaYeCTBEHHBIX 3a/1a4.

Kypc paccunrtana Ha ydyeHHKa yBJIEUEHHOIO, HKEJIAIOIIEro MoyyaTh 3HaHUS Ha Oojiee Bbl-
cokoM ypoBHe. [[s1 ycrenrHoi paboThl HEOOXOAUMO, YTOOBI yJalluecs: BIaJeNld Mpoy-
HBIMU 3HAHHUSIMU B PaMKax IIKOJIBHOW MPOTPaMMBbI 10 XUMUH.

[Ipennaraemble 3aJaHus BBINOJIHSIOTCS B YCIOBUSIX COTPYIHUYECTBA, KOTOPOE
MpeACTaBISIETCS 00JIee MOIIHBIM OPYJIMEM TTOMCKA OPUTHMHAIIBHOTO PEIICHHS], YeM B OJIU-
HOYKY.

[IpennaraeMslii MaTepual, OCBEIIaeT OCHOBHOM KpYyr BOIPOCOB, MOJJIEKAIIUX pa3doopy,
YCTaHaBJIMBAET JIOTHYECKYIO MOCIIEIOBATEIbHOCTh U3YUECHUsI MaTepuasia, 1aeT BO3MOXK-
HOCTh YHU(UIIUPOBATH TUIAH MPOBEJCHUS MTPAKTUUECKUX 3aHATHH.

JlanHast oOpa3oBareibHasi IporpaMMa UMEET €CTECTBEHHO -HAYYHYIO HAaIlpaBJIcH-
HOCTb.

B nporecce o0ydeHust nmpeaycMaTpuBarOTCs cieayomue (popMbl y4eOHBIX 3aHsI-
THH:
— Jleknuu,
— JlabopaTopHubie paboThI;
— IlIpakTuueckue paboTb
[Ipouecc oOyueHus npeaycMaTpuBaet cieayromre (popMbl KOHTPOJIS:
— TectupoBanue;
— 3amuTa npakTuyeckux pador;
— 3amura npoeKTOB
KoHnTponbHO-u3MepHuTenbHble MaTepualibl, pa3pabaTbiBaeéMble B paMKax peau3a-
IIUU TIPOTPAMMBI, BBIACIISIOTCS B OTEIbHBINA COOPHUK, (OPMUPYEMBI B T€YCHHUE YUEOHO-
ro roja.
Jns peanuzanuy MporpaMMbl Ha OAHY y4yeOHyro Tpymnmy OyneT HCIOJIb30BaHO
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o0opyroBaHHMe LIEHTPA €CTECTBEHHO -HAYYHOW M TEXHOJIOTMYECKON HAIpPaBIECHHOCTEH
«Touka pocra»

— XHMMHMYECKHUE PEAKTUBHI,

— JleMOHCTpanroHHOE 000pyI0BAaHHE;

— OO6opynoBaHue AJs IPOBEICHUE JIAOOPATOPHBIX U MPAKTUIECKUX PAOOT.
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5. CIIMCOK JIMTEPATYPbl U UHTEPHET-UCTOYHUKOB

— VYuebnuk. Xumus. 8 knacc. Pymsutuc I'.E., ®enpaman @.I'., M. [Ipocserre-

Hue,2018r.;
—  VYueOnuk. Xumus. 9 knacc. Pymsutuc I'.E., ®enpaman @.I'. M. Ilpocsere-

Hue 2019r.
— 3. Bockpecenckuit B.1., Heitmapk A.M. OcHOBBI XUMHUYECKOTO aHanu3a..M.:

«ITpocBemmenner, 1971
— Hazaposa T.C., I'pabenkuii A.A., Jlapoa B.H. Xumudeckuii SKCriepuMeHT
B mikoiie. M.:«IIpocBemienue», 1987
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9. IUCT KOPPEKTUPOBKU

ypoxa

Jara

IJIaH

hakr

Tema 3aHATHA

IIpuynHa u cnocod KOPPEeKTHPOBKHU
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