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IlosicHuTENBHAS 3anIMCKa

JlononHuTenbHas —00IIepa3BUBAOIAs MporpaMMa «IDKCIepUMEHTaIbHas
XUMHS» HampaBieHa Ha (GOPMUPOBaHHE Y OOYYarOIIMXCS MpenCTaBICHUN
O COBPEMEHHOW METOJI0JIOTUU U TEXHUKE J1a00paTOPHOTO aHAIU3a.

XHWMHYECKUI SKCIIEPUMEHT 3aHUMAET BAXKHOE MECTO B OOYyYEHUU XUMUHU.
OcoOeHHOCTh €ro, Kak CpeacTBa OOY4YeHUS W TO3HAHUSA, COCTOWT B TOM, 4YTO
B Ipoliecce€ HAOMIOAEHWH MW TPH CAMOCTOSITEJIbBHOM  BBIIIOJIHEHHH OIBITOB
yyalyecss HE TOJIBKO OBICTpee YCBaWBaIOT 3HAHMS O CBOMCTBAaxX BEIIECTB
U XMMUYECKUX MPOIEeccax, HO M ydarcsd NOATBEPKIAaTb 3HAHUS XHUMHUYECKUMU
ONbITAMM, A TaKXKe NPUOOpPETalOT yMEHHE padoTaTh  CaMOCTOATEIBHO.
[Tpu mpoBeeHUU OMBITOB M HAOMIOJEHUM 3a MPOUCXOAALIMMH IPOLIECCAMU OHU
NO3HAIOT MHOrooOpa3ue BEIIECTB, HAKAIUIMBAIOT (aKThl JJi1  CpaBHEHMI,
000OIIEHNIT M BBIBOJIOB. Ydaluecss yOeKIaroTCsl, YTO CIOKHBIMH XUMHUYECKUMU
IPOLIECCAMH MOKHO YIPaBJATh, YTO B XHUMHUYECKHX SIBIICHUAX HET HUYEro
CBEPXbECTECTBEHHOIO, OHU IOJAYMHAIOTCS OOBEKTHUBHBIM 3aKOHAM, IMOCTHUKEHUE
KOTOPBIX O0ECHeYMBAET BO3MOXHOCTh IIMPOKOTIO HCIOJb30BAHUS XUMHUYECKHX
MPEBPANICHUN B TPAKTUYECKOMN AEATEILHOCTH

HanpaB/jieHHOCTb JJOTIOJIHUTEIBHON O0OIEpa3BUBAIOLIEH NPOrpaMMbl —
€CTECTBEHHOHAYYHasl.

Hesn 1 3a1a4u JONOJHHUTEIbHON 0011Iepa3BUBAIOIIEH IPOrPAMMBI

[Tporpamma HampasieHa Ha (OPMHUPOBAHHME Y YYAIIMXCA XUMHUYECKOIO
MHUPOBO33pEHUS U 3HAHUM, TMO3BOJSIIOMIMX CAMOCTOSITEILHO BbIpaOaThIBAThH
QITOPUTM  TOJYYEHHS] PA3IUYHBIX BEIIECTB C 3aJaHHBIMU  XHUMHYECKUMU
U (PU3HUYECKUMU CBOMCTBAMHU U TPOBOJUTH UX UIECHTU(UKALIUIO.

3axauu nporpamMmel

OOpa3oBaTelbHbIE!

- CIIOCOOCTBOBATh (POPMUPOBAHUIO CHELMATIBHBIX 3HAHUN, YMEHUH M HaBBIKOB
B 00J1aCTU XUMUH, YAOBIETBOPEHUE 00pa30BaTEIbHBIX TOTPEOHOCTENH;

- C1IOCcOOCTBOBATh MPUOOPETEHUIO HEOOXOAUMBIX TMPAKTUYECKUX YMEHHI
Y HAaBBIKOB  pabOThl ¢ J1abOpaTopHbIM  OOOpPYJOBAaHMEM B  MpolEecce
CaMOCTOSITENIbHOU ITO3HABATEIbHOU 51 TBOPYECKOU NEATEIbHOCTH
MIPU NPOBEICHUH IKCIIEPUMEHTOB U HCCIIETOBAHUM;

- (hopmupoBaTh HHPOPMALIMOHHO-KOMMYHHUKAIIMOHHYIO TPAMOTHOCTb;

- C1I0COOCTBOBATh paHHEMY npoopUEHTAITUOHHOMY OTIPENICIICHUIO
oOy4Jaronuxcs U MOMyJIspU3alii €CTECTBEHHOHAYYHOTO 00pa3oBaHusl.
PazBuBatomue:

- MPUBUBATH UHTEPEC K BHIPAOOTKE HOBBIX 3HAHUI;

- pa3BUBATh UCCIIEAOBATEIHLCKUE U TBOPUECKUE CTIOCOOHOCTH 00YyJarOIINXCS,;

- pa3BUBaTh TEOPETUYECKHE W OKCIICPUMEHTAIbHbIE HABBIKK B 00JACTH
METOJIOJIOTUM M TEXHUK COBPEMEHHOM OpPraHMYE€CKOW, aHAIUTHYECKOM,
HEOPTaHUYECKON U (PU3NUSCKON XUMUH

- pa3BUBaTh y 00y4aIOMUXCsi 00pa3HOe M MPOCTPAHCTBEHHOE MBIIIICHHUE;

- opMupoBaTh Yy4eOHYIO MOTHUBAIIMIO U MOTHBAITUIO K TBOPUYECKOMY MTOUCKY;



- pa3BUBaTh CHOCOOHOCTM OCO3HAHHO CTAaBUTh Iepel COOONH KOHKpETHbIE
3aJ]a4uM U 100MBATHCS UX BBINOJIHEHUS;

- CTUMYJIMPOBATh IMO3HABATEJIbHYI0 AaKTHUBHOCTh OOYYarOlIUXCsl MOCPEICTBOM
BKJIFOUEHMS MX B PA3JIMYHBIE BUJIbI KOHKYPCHOU JI€ATEIBbHOCTH;

- pa3BUBATH IIPaKTUKO-OPUEHTUPOBAHHOE MBIIIJIEHUE U yMEHUE
paboTtaTh B KOJUIEKTUBE B  MPOLECCE  BBINOJIHEHUS  MPAKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4;

- pa3BUBaTh HAaBBIKM pEIICHUS HECTAaHAAPTHBIX 3aJad, IIOATOTOBKA K
YYaCTHIO O OJIMMIIMA/IAX PA3IUYHBIX YPOBHEH, XUMUYECKUX TypHUPAX .

BocnurarensHEBIE:
- BOCIIMTBHIBATh JHACLUTIMHUPOBAHHOCTD, OTBETCTBECHHOCTD,
CaMOOPraHU3alHNIO;
- CIIOCOOCTBOBATH PACKPHITHUIO BHYTPEHHETO MUPA 00YJarOIITHXCS,;
- ¢opMupOBaTH HOBATOPCKOE OTHOIIICHHE KO BCEM chepam

KU3ZHENIEATEIIbHOCTH YEJIOBEKa;
- BOCIIUTBIBATh CAMOCTOSITEIbBHOCTh B IPUOOPETEHUU JIOTIOJTHUTENbHBIX 3HAHUHN
Y YMEHUU;

- BOCIIUTBIBATh ~ YYyBCTBO  IMATPUOTH3MA, TOPJAOCTH  3a  JIOCTHIKCHHS
OTEUECTBCHHOW HAYKU U TEXHUKH.

- c10cOOCTBOBaTh (POPMHUPOBAHUIO 3IOPOBOTO 00pa3a >KU3HU, HAMPABICHHOTO
Ha COXpaHEHUE U YKPEIJICHUE 370POBbsI 00Y4aIOIIHUXCS.

YpoBeHb  JIONOJHUTEJBHOH  00lIEepa3BUBAKOLICH  NPOrpaMMmbl -
IIPOJIBUHYTHIM.

IIpuHIMIIBI peaju3auuy NPOrpaMmabi:
- CHCTEMHOCTb, LIEJIOCTHOCTb, OOBEKTUBHOCTb, HAyYHOCTb, JOCTYIHOCTh AJIS
00y4aroumxcs, peaJucTUYHOCTh, IPAKTUYECKasl HapaBJICHHOCTH;
- KOMIUIEKCHOCTh M B3aMMOCBS3b BCEX (DAKTOPOB, BIHMAIONIMX HAa MPOLECC
BOCITUTaHUS;
- €JUHCTBO BOCHPUATHUS, O0OyUEHUS], pA3BUTHUS;
-COYETAaHUE TMEJaroTMYECKOro pPYyKOBOACTBA C pPAa3BUTUEM AaKTUBHOCTH,
CaMOCTOATEIbHOCTH U MHULIUATHBBI yUaILIUXCS;
- CHCTEMHOCTb U TIOCJIEIOBATENIbHOCTh 00pa30BaHMs U BOCIIUTAHUS;
- y4eT BO3PACTHBIX U MHJIMBUYaJbHBIX 0COOEHHOCTEN 00yUaroIerocs.

®opMbl peau3aluu NPOrPaMMbl

JlononHuTenbHas —OOIlIepa3BUBaoOIIas MporpaMma «IKCHepUMEHTaIbHas
XUMUSD» peansyercs B ouHou popme. 3anstust npoBoastcs Ha 6aze ['OY 1O TO
«O06MacTHON 9KOJIOro-OMONIOTMYECKUN IIEHT YydJalluxcs». B mensx oxa3zaHus
COJEHCTBUS JIMIIAaM, KOTOpbIE MPOSBHIIM BBIJAIOLINECS CIIOCOOHOCTH, MOKA3aBIIUM
BBICOKMH YPOBEHb HHTEJUIEKTYaJIbHOTO Pa3BUTUSI M TBOPYECKHUX CIIOCOOHOCTEH
BO3MOKHA OpraHu3anus o0pa3oBaTeNbHOIO Ipoliecca MO HHAUBUAYATBHOMY
y4eOHOMY TJIaHy.



CtpykTypa y4eOHOro IUTaHa - MOJYJbHO-BapHaTHBHASA. YUYeOHBIM TUIaH
COCTOMT U3 CEMH OCHOBHBIX MOJYJei: TEeXHHUKAa paboThl B XUMHYECKOH
7abopaTopu, HAYYHO-UCCIICNOBATCIBLCKAM JIKCIIEPUMEHT, (DU3UYECKHUE CBOWCTBA
BEIIECTB, BEIIECTBA W CMECH, BBEICHHE B XWMHYECKUH CHHTE3, BBEICHUE
B XUMUYECKUW aHAJIM3, OCHOBHBIE Ta30BbIC 3aKOHBI, OMNBITBI C KHUCIOPOIOM,
BOJIOPOJIOM, YIJIEKHCIIBIM Ia30M U aMMHUAKOM.

Kaxneii Momyns ¢opmupyer psia  TpoecCHOHATBHBIX U JTUYHBIX
KOMITETEHIIUNA, HEOOXOIMMBIX B MIOBCETHEBHOM KU3HU:

— Monynb «MeToapl TMO3HAHHWS BEIIECTB W XUMHUYECKHUX  SIBJICHUM.
OKCNepUMEHTAJIbHBIE OCHOBbI XMMHM» MO3HAKOMUT OOYYarOUIUXCsl C IMpaBUIIaMU
paboThl B XMMHUYECKOW Ta00paTOpUX U OCHOBAMH TEXHUKH 0€3011aCHOCTH.

- Mmonynb «BemectBa U cMecu. MeToAbpl OYMCTKA XHUMHYECKHX BELIECTB)
MO3HAKOMUT 00YYaIOUIUXCS C METOJaMU pa3/IelIeHUs] CMECE Y OUUCTKHU BEIIECTB.

- Monynb «BeneHue B XMMUYECKHIl CUHTE3» C(HOPMHUPYET MpeCTaBICHUS
O COBPEMEHHOI METOJ0JIOTUM U TEXHUKE JAa00OPATOPHOTO XMMHUUYECKOTO CUHTE3a.

- Monynb «BeleHne B XUMHUYECKUM aHaIu3» CPOPMHUPYET MPEe/ICTABICHUS
O COBPEMEHHOI METOJ0JIOTUM U TEXHUKE Ja00OPaTOPHOTO XMMUYECKOTO aHAIN3a.

- Mmoayib «OCHOBHBIE Ta30Bble 3akOHBI. OOIIME MpaBuiia pabOThl C ra3zammu»
MO3BOJIUT TPOBECTH HHTEPECHBIE OMBITHI IO TOJYYEHHUIO M COOUPAHUIO Ta30B.
[lo3zHakoMHT ¢ MepaMH TPEAOCTOPOKHOCTU TIpH paboTre ¢ Tra3000pa3HBIMU
BemectBamu. [lodmydyeHHble 3HAHUSA, YMEHUS W HaBBIKM OyAyT TIOJIE3HBI
B IIOBCETHEBHOW JKU3HU.

- Monyinb «ONBITBI C KHCIOPOJIOM, BOJOPOJOM, YIJEKHUCIBIM Ta30M
Y AMMHAKOM». XHUMHUYECKUH OKCIIEPUMEHT 10 IIOJYYCHUIO U HU3YUYCHUIO
(bU3MYECKUX M XUMUYECKUX CBOMCTB KHUCJIOpPOJA, YIJIEKHCIOrOo Tra3a M aMMHaka
MO3BOJIUT, TMOJYYUTh MEPBOHAYAIBHBIE XUMHYECKUE TOHSITHS, KJIacCHU(PUKAIUIO
XAMHUYECKUX PEaKIMN U KOJIMYECTBEHHBIC 3aKOHBI XUMUHU.

— Monynb «HayduHO-uCCIe0BaTENbCKUNA IKCIEPUMEHT» - OJMH W3 HOBBIX
dbopmaToB opraHuzal 00pa30BaTEIHLHOTO TpoIlecca B pamMKax NPOEKTHOW U
MCCIIEIOBATEIIbCKOW  JIESITEIBHOCTH  CO  LIKOJIbHUKAaMHU. [ JIaBHBIA ~ aKLIEHT
JeaeTcd  Ha ~ CaMOCTOSITeJIbHYI0  pabOTy  IIKOJBHUKOB,  MOTHBAIUs K
KOTOPOM BBI3BIBACTCS B paMKax CO3JaHUs MPOOJEMHBIX CUTYaIUM.

HaBbikn, monydeHHble Tpu pabOTe C€  XUMHYECKHE PpPEaKTHBaMH,
U3MEPUTETBLHBIMU TIPUOOpaMU, TPUTOASTCS B JalbHEUIEH Hay4YHO-TEXHUYECKOU
JESATENbHOCTHA U MIOBCEIHEBHOW KU3HU.

B xome peanuzanuu JOMOJHUTENBHOW OOIIEPa3BUBAIOIICH MPOrPAMMBI
«IKCIepUMEHTAJIbHAsl XUMHS» TMPUMEHSIOTCS  pa3jIudHblie  00pa30BaTElIbHbBIC
TEXHOJOTMH, B TOM YHCJIE€ JAUCTAHIMOHHBIE OOpa3oBaTebHBIE TEXHOJIOTHH,
AIIEKTPOHHOE O0Yy4YeHHE; MPEANOYTEeHUE OTJIAeTCs aKTHUBHBIM (opMaM U METoaaMm
oOyuyenns (refimudukanus (IeTOBbIC W POJICBBIE WIPbI), METOJ KCHCOB, MHUHH-
MPOCKTHI; 00pa30BaTEIbHBIC MEKIPEIMETHBIE SKCIEAUIINK, TTOATOTOBKA M 3alllUTa
TBOPYECKUX MPOCKTOB, WHTEIUICKTYaIbHbIE WUTPHI, MIEPEOBBIC TOIXOIbI 00yUCHUS:
nabopatopun  STEM  (Science-Technology-Engineering-Mathematics: Hayka-
Texnonorus-Unxenepus-MaremaTtuka), KOMIIETEHTHOCTHBIM IOJXO0Jl, BMECTE
C T€M OCYIIECTBIISIOTCA W TPaJAUIIMOHHBIE (POPMBI 00pa30BaTEIbHON JAEATEILHOCTH



(aBpucTHUecKas Oecena, MpaKTUIECKHe U TabopaTopHbIE paOOTHI).

YpoBeHb: 0OCHOBHOE 0011Iee 00pa3oBaHUE.

Cpoxu peanu3anum: 1 roj, nporpaMma paccuuTana Ha 72 d.

[To uToram KaXxa0ro MOAYJIA MPETYCMOTPEHA TPOMEKYTOUHAS aTTECTALIUA.

@®opMbI  OLEHKH  Pe3yJbTATUBHOCTH: BBIMIOJIHEHUE  3a/JaHUU
HKCIIEPUMEHTAIBHOTO TMpPaKTUKyMa, JabOpaTOpHBI KOHTPOIb, AUJAKTUYECKOE
TECTUpPOBAHWE, 3alllUTa HUCCIEAOBATENbCKUX paboT u  MpoekToB. Takke
NPEeNyCMOTPEHO ydacThue B MexayHapoJHbIX, BcepoccuickuX, pernoHaibHBIX
KOHKYpcax u OJIMMITHAJIAX, nyOJIuKaIuK oOydJaronmxcsi.



CTpyKTypa 10N0JHUTEIbHOM 001Iepa3BUBaIOIEl MPOrPaMMbI

((3KCHepl/IMeHTaJ'IbHaH XHUMMUSD»

Ne | Tema pazaena KoJynyecrBo yacos ‘ ®opma
Bcero | Teopuss | IlpakTuka | IPOMEKYTOYH
ol (UTOTrOBOM)
arrecTanum |
1 Moayas 1. 12 5 7 JlaGopatopHbIit
Metoabl NO3HAHUS KOHTPOJIb
BEILIECTB U
XUMUYECKUX SIBIICHUM.
DKCIEepUMEHTAIbHBIC
OCHOBBI XUMHUH |
2 MonayJas 2. Bemectna 6 1 ) DKcnepruMeHTa
u cMecu. Mertonpl JIbHBIN
OUYHCTKU XUMUYECKUX MPaKTUKYM
 BEILIECTB _ |
3 Monayas 3. 12 2 10 DKcnepuMeHTa
BBenenue B JILHBIN
XUMUYECKUN CUHTE3 IPaKTUKYM |
4 Mopayas 4. 14 3 11 JlaGopaTopHbIii
BBenenue B KOHTPOJIb
| XUMWYECKHW AHAIIN3 _ _
3) Moayas 5. 6 2 4 TUTaKTHYECKOe
OcHOBHBIE ra30BbIE TECTUPOBAHUE
3aKoHbL. O0uIME
npasuia paboThl €
razamu _ _
6 Mopayas 6. 12 4 8 DKCIepuMeHTa
OMNBITEI C KUCTIOPOIOM, JIbHBIN
BOJIOPOJIOM, MPaKTUKYM
YIJIEKUCIIBIM Ta30M U
aMMHaKOM
7 | Moayan 7. 8 3 5 " 3aIuTa MUHH-
Haquo- IIPOCKTOB
HUCCIIENOBATEILCKAN
AKCIIEPUMEHT
8 | INoxaBeneHKe UTOTOB 2 2 [IpakTuko-
OPUEHTUPOBAH
Has KBECT-
AKCKYpCHS
«3aragkun
XUMHUYECKOU
71a60paTOPUN»
| Becero {2 20 52




KanengapHo-treMaTuyeckoe IJIaHMPOBaHMeE TOMOJTHUTEIbHOM
o0Imepa3BUBaOLIeil NPOrpaMMbl « JKCIIEPUMEHTATbHAS XUMUSD»

- Tema pasnesa

KoJsn4yecTBo 4acoB

dopma

BCCIo

Teopus

npak
THKA

MPOMEKYTOYHO
i (MTOroOBOM)
_aTrecTannu

Moayas 1. MeToabt
MO3HAHMNS BeleCTB U
XUMHUYECKUX ABJICHUM.
JKcnepuMeHTAIbHbIE
ocHOBBbI xumuu (10

- 4acoB)

12

7

JlaGoparopHbIii
KOHTPOJIb 110
TEME MOIYIIS

1.1

[IpaBuna Ge3omacHoi
paboThl B XUMHYECKOM
nabopatopuu. TexHuka

1.2

0e301acHOCTH
3HAKOMCTBO C
J1a00paToOpHOM MoCya0i
1 000pyIOBaHUEM.
Benenue naboparopHoro
KypHasa

1.3

Onpenenenue

(U3UIECKUX CBOMCTB

BEILICCTB CIEIIUAIbHBIMH
| MeToAaMu

1.4

Onpenenenue
AJIEKTPOITPOBOAHOCTH
 BEILIECTB

1.5

Onpenenenue
_PACTBOPMMOCTH BEINECTR

1.6

JlaGoparopHblii KOHTPOJIb

! 110 TEMCE Mﬂﬂynﬂ
Moayas 2. BemecTBa u

cMmecHu. MeToanl
OUYUCTKHA XUMHNYECKHUX
BelIEeCTB

- DKCTIepUMEHTaN |
bHBIN
MPaKTHKYM

2.1

OCHOBHBIE METOJIBI
OUYHUCTKU XUMHYECKHUX

2.2

| BEIIECTB
JlabopatopHas paboTa

«MeToapl OUUCTKU
XUMHYECKHUX BEIECTBY

1 2.3

DKCOepUMEHTAILHBII




NPaKTUKYM

Monayas 3. BBenenue B
XMMHUYeCKHH CUHTE3

12

10

DKcnepuMeHTal
bHBIN
PaKTUKYM

3.1

[Tomy4yeHnue TpyIHO
PacTBOPUMBIX BEIIECTB

3.2

[TonyueHnue xopoIo
PACTBOPUMABIX COJIEH

3.3

ITonyuenne
KOMIUIEKCHBIX
COETMHEHUN

3.4

[TomydyeHue OKCUIOB U
HM3Y4YCHHUE UX CBOMCTB

3.5

MGTOIIBI IIOJIYUCHUA
HaHOMAaTCpHuaJloB

3.6

OKCTIEpUMEHTAIbHBIN
PAKTUKYM

Moayasb 4. Beenenue B
XUMHMYECCKHI AHAJIU3

14

11

JlabopaTopHbIii
KOHTPOJIb

4.1

XUMHYECKHE METOIbI
uJeHTUPUKAIIT
BemiecTB. OCHOBHBIC
oreparu
Ka4eCTBESHHOTO aHaJn3a

4.2

Kiaccuduxanus
KaTHOHOB. YacTHbIe U
rPYNIOBBIEC PEAKIIUY HA
AHUOHBI

4.3

Knaccuduxanus
aHnoHOB. YacTHbIEe U
CPYNIOBBIEC PEAKIIAN

4.4

XUMHAUYECKUU
KOJINUECTBEHHBIN
aHAJIU3: TATPUMETPUS U

4.5

I'PaBUMETPHUS
Nnentndukarnus

OPTaHUYECKUX
COEJIMHEHUMN.
KauecTBeHHbIC peakumn
Ha (YHKIIMOHATBHBIC

IPYIIIBI

4.6

JIaGopaTopHbIii
KOHTPOJIb 110 TEME

| MOJTVIIS

v




Moayas 5. OcHOBHbBIE
ra3oBble 3aKOHbBI.
O0mue npaBuia
padoTHhI ¢ razamu

IUIaKTUIECKOE
TECTUPOBAHUE

5.1

OCHOBHBIE TA30BbIE
3aKOHBI B xuMuu. CMmecu
ra3oB.

5.2

O61mue npaBuia paboThl (
razamu. Anmapar Kur:

7

&

5.3

Pewmenne ynpaxxseHni
10 TEME MOIYJIA

Moayasb 6. OnbITHI €
KHCJIOPO0OM,
BOJIOPO/IOM,
YIJIEKHMCJIBIM Fa30M U
aMMHAKOM

12

DKCIepuMeHTal

bHBIN
MPAKTUKYyM

8.1

Kucnopona. Peakiun,
HCIIOJIb3YEMBIC IS
MOJTYYEHHUS KUCTIOPOJia B
Jaboparopuu

8.2

OMBITEI, B KOTOPBIX
HCIIOIB3YETCS KUCIOPOJT

8.3

Bonopon. [lonyuenue

BOJOPO/IA B JAOOPATOPHH |

8.4

YTriekucisli ra3 u ero
TOJIYYCHUE B
nabopaTopuu

8.5

Ammuak. [Tonyyenue B
nabopaTopuy aMMUaka u
OTIBITHI C HUM

8.6

DKCTIEPUMEHTATbHBIN
]'lp aKTI/IKYM

Monayas 7. HayuHno-
HCCJIeT0BATEeIbCKUMI

3ammra MUHH-
MIPOEKTOB

7.1

’)K‘(‘I’leHMPHT
Texnonorusa

OpraHu3alu
XUMHYECKOTO
AKCIIEPUMEHTA

7.2

Odopmnenue xona
DKCIIEPUMEHTA U €TO

7.3

METOABlI B XMMHUUYCCKHUX

DESIVIETATORB
re==J7 had

MaremMaTnyeckue

HI 1o




HCCIICOOBAaHHUAX

3aIHI/ITa MHUHH-ITPOCKTOB

2

ITonBeneHue UTOroB

[IpakTuko-
OpPUEHTUPOBAHH
ast KBeCT-
AKCKYpCHSs
«3aragkn
XUMHYECKOUN
nabopaTopuu |
»

Bcero:

72

20

52




Coaep:xxanue J0NOJTHUTEIbHOH 001epa3BUBAKOIIEH POrPaMMBbI
«IKCIEPUMEHTAIbHAT XUMHA»

Moayas 1. MeToabl NO3HAHUS BEIIECTB 1 XUMUYECKHUX SIBJICHHH.
JKcnepuMeHTaJbHbIe 0CHOBBI XuMuH (10 yacos)

3anstue 1. [lpaBuaa G6e3onacHoii padoThl B XUMHYECKOH J1a00paTopum.
Texnuka 6e3onacuoctu. (1t./1mp.).

Cneuuduka pabotsl B naboparopuu. TexHuka 0€30macHOCTH MHpU paboOTe
B KaOMHeTe XUMHH. JlerkoBocruiameHstoumecs >Kuakoctu. llpaBuna XxpaHeHus
JIBX.

3ansaTtue 2. 3HAKOMCTBO € J1a00PaTOPHOI MOCY/ 10l U 000py10BaHUEM

Benenue 1adoparopsoro :xkypuaiaa (1t./1mp.).

3HaKOMCTBO ¢ XHMMHUYecKoi mocynoil. I[IpoGa XuMHUECKOW TMOCY/IbI
Ha YUCTOTYy. B3BemmBaHWe, TmpaBWia B3BeWMBaHUs. V3MepeHue oObema
wuakoctu. llpaBuia cOopku npubopoB u padbotel ¢ HUMH. HarpeBarenbHble
npuOopbl. BeleneHne MOpOAyKTOB peaklMH: BbIIapUBaHUE, (DUIBTPOBAHUE,
neHTpudyrupoanue. Pabora nmo 3anosHeHnI0 1a00PaTOPHOTO KypHaa.

3ansatue 3.  Omnpenenenne  (U3MYECKUX  CBOWCTB  BelleCTB
cneuuaJabHbIMU MeToaamu (1t./1mp.).

OmnpeneneHue OCHOBHBIX (DM3MUECKUX CBOMCTB (arperaTHoro COCTOSIHHS,
1[B€Ta, 3amaxa, IUIOTHOCTH, DJJICKTPONPOBOJHOCTH, MArHUTHBIX  CBOMCTB,
TEMIIEPATYPbl KUTICHHUSI K PACTBOPHMOCTH) PA3IMYHBIX BEIICCTB.

3anstue 4. OnpeneseHue 3J1eKTPONPoBoAHOCTH BemecTB (1T./1mp.).

Onpenenenne 3JIEKTPONPOBOJHOCTH TBEPABIX BemiecTB. OmnpeneneHue
AJEKTPONPOBOAHOCTA BOJABI M PACTBOPOB. 3aBHUCUMOCTH 3JIEKTPONPOBOIHOCTH
(cremeHn  OMCCOIMAIIMK)  OT  TMPUPOJBI  JJIEKTPOJMTOB.  3aBUCUMOCTH
AIIEKTPOIIPOBOIHOCTH (CTETIEHH TUCCOIMAIIMHI) OT KOHIIEHTPAIMH SJIEKTPOJIUTA.

3ansatue 5. Onpenesienne pacTBopuMocT Bemects (1T./1mp.).

[Tonsitue pactBopa. Konmentpainus pactBopa. CrnocoObl  BbIpaKeHHS
KOHIIEHTpaluu. TexHuKa NpuroToBiaeHUs: pacTBOPOB. CMEIIEHHE PaCTBOPOB.

3ansarue 6. JIaGopaTopHbBIH KOHTPOIb M0 TeMe MoayJisi (2mp.).

[IpoBepka ymeHuii pabOThl C XUMHYECKOW TOCYIOM U J1abOpaTOpHBIM
o00Opy/lI0BaHMEM, 3HAHUE OCHOBHBIX MpaBU Oe30MacHOM pabOThl B IIKOJLHOU
J1a00paToOpuH.

Monayas 2. BemecTBa U cMecd. MeTObl OUUCTKH XHUMHYECKHX BelleCTB

(6 wacoB)

3anstue 1. OCHOBHbIE METObI OUMCTKH XUMHYecKuX BemecTs (11./1mp.)

[IpencraBieHre 0 XMMHUYECKHUX BEHIECTBaX. METObl OYUCTKH JKUIKOCTEH,
PacTBOPOB U TBEPJBIX BEIIECTB.

3ansatue 2. JlaboparopHass padora «MeToabl OYHCTKH XHUMHYECKHX
BemecTB» (2 mp.)

[TonyueHue BelIECTB MYyTEeM BBIJCICHUS HMX M3 cMeced (U3NUYeCKuMU
Merogamu. OmnbiTel «BelecTBa B CMECSIX COXPaHSAIOT CBOU HHAWBUyalIbHBIC
CBOWCTBa», «Pa3nenenue HEOMHOPOIHBIX cmecen», «Pasznenenue CycneH3uny,




«®Dmoranus», «BplTapuBaHUE pPACTBOPOB CAXAPHOIO IECKay, «Jluctuisauus,
«Ilepexkpucrammms3anus», «Yroiab  oOeclBeUMBaeT  pacTBop», «bymaxkHas
xpomatorpadus», «Bosronka omay.

3ansarue 3. IKCNepUMeHTAIbHBINA MPAKTHUKYM (21p.)

KoHTposbHbIE 3a]aHUS U BOIPOCHI:

1. CoctaBbTe MIaH pa3AelieHUs CIEAYIOMMNX CMECe: a) JKeJIe3HbIE OMUIIKH,
IOBapeHHas CoJib, cepa; 0) IECOK, COJIb; B) MIECOK, IIMHA, JIPEBECHBIC OMMIIKH, T)
MIECOK, M0J1, TOBapEHHAs COJIb; /1) MEJIKUE KeJIe3HbIe TBO3/IU, OBITOBOI MYyCOD.

2. Eciin moBap mepecosdsl Cyl, TO PEKOMEHIYETCS OIyCTUTh B HErO
HeO00 b0 MmoNoTHSAHBIA Memouek ¢ pucoMm (20-30 r) ma 10-15 muuyr. Ha uyem
OCHOBAHO JIEUCTBHE ITOr0 «0a0YyIIKMHOTO cekpeTa»? Moskere Ju Bbl MPEII0KUTH
JPYToii crioco0 UCIIPaBUTh 1107

3. Myky niepe mpuroToBJIECHUEM TECTa MPOCEUBAIOT YeEPE3 CUTO. MOKHO 1n
IIPOCEUBAHNE OTHECTH K OJAHOMY M3 METOAOB O4YMCTKM BemecTB? Ecnam nma, To Ha
YeM OCHOBaH 3TOT METOI?

4. IlpuBeaute mnOpUMEpPHl MPAKTHUYECKOTO IIOJIYYEHUS BEIIECTB IyTEM
pasJesieHnss cMeceil B MPOMBIIIIEHHOCTH, CEIIbCKOM XO03HCTBE, MEIUIIMHE, OBITY U
T.J.

Monyab 3. BBenenue B xumuueckuii cunares (10 yacoB)

3anstue 1. [osryueHne TPYIHO PacTBOPUMBIX BemiecTs (2mp.)

[Ipaktrnueckas padora «IlomydyeHne ManoOpacTBOPUMBIX THUIAPOKCHIIOBY.
O0ocHOBaTh BEIOOP METOAMKHU CUHTE3a B 3aBUCUMOCTH OT CBOMCTB I'MIPOKCHUA.

3anstue 2. [losiydeHne XOpoIo pacTBOPUMBIX coJieii (2mp.)

[Tpaktnueckass pabota «llomyueHue XOpoIIO PAaCTBOPUMBIX —COJIEH.
O0ocHOBaTh BBHIOOP METOJIMKM CHHTE3a B 3aBHCUMOCTH OT CBOWCTB M COCTaBa
COJIH.

3ansrtue 3. [oyyeHne KOMIJIEKCHBIX COeIUHEeHUIt (2mp.)

[Tpaktrueckas padota «llomyueHrne KOMIUIEKCHBIX COSTUHEHU

3anstue 4. [osryueHne OKCHI0B U u3yyeHue ux cBoiicts (11./1mp.)

[Ipaktuueckass pabGora «llomydyenne oxcugoB». (OOOCHOBATH BHIOOP
METOJMKHN CUHTE3a Pa3IMYHbIX OKCHIOB. [10JyduTh OKCHIBI pa3IMuHON NPUPOIBI.

3ansaTtue 5. Meroabl nojiyuyeHusi HaHomaTepuajos (11./1mp.)

OCHOBHBIE TOHATHUA HAHOXMMHUM M HAHOTEXHOJOTHU. 3HAKOMCTBO C
VIJIEPOAHBIMM MaTepUAIAMM W METOJAMU HX mnoJiydeHus. DyHKIMOHAIbHbIE
MaTepuajbl Ha OCHOBE OKcua rpadeHa U METObl X UCCIIEIOBaHUsA. 3HAKOMCTBO C
CHUHTE3aMHM OKcuJia rpadena.

3ansaTue 6. IKcnepUMeHTAIbHBIN NPAKTHKYM (24.)

BrlnonHeHre MHANBUAYAIbHBIX MPAKTUYECKUX 3aJaHUI IO TeME MO,

Monayab 4. Beenenne B xumuveckuii ananau3s (14 yacon)

3ansatue 1. Xumudeckne MeTobl HAeHTH(PUKANNH BellecTB. OCHOBHbIE
onepamuM KauecTBeHHOro aHajau3a (2mp.)

TexHHKa BBITOJIHEHHUS] KAaUY€CTBEHHBIX XUMHUYECKUX peakuui (peakuuu B
npoOHpKe, MUKPOKPUCTATNIOCKOTIMUECKHE PEAKIINH, KalleJIbHbIe PEaKuH, peakuu
METOJIOM PACTHPaHHUs, SKCTPArHPOBAHHKE)



3ansatue 2. Kuaccudpukanmsas kKaTuoHOB. YacTHble M rpynmnoBble
peakuuu Ha KaTHOHBI (1T./1mp.)

Knaccudukanmy KaTHOHOB: KHCIIOTHO-OCHOBHAs, aMMuadHodochaTHasl,
cepoBofopoaHas. OCBOEHHE METOJOB KAYECTBEHHOI'O aHAJIM3a KATHOHOB.

3ansartue 3. Kimaccnpukannst aHnoHOB. YacTHbIE U IPYNIIOBbIE PeaKIIUN
(1r./1mp.)

Pa3nenenne aHMOHOB MO aHaIMTHYECKUM rpynnam. OCBOEHHE METOOB
Ka4EeCTBEHHOIO aHAJIN3a AHUOHOB.

3ansatue 4. XuUMHYeCKUH KOJMYECTBEHHbIN AHAJIN3: TUTPUMETPHUS M
rpaBuMeTpus (2mp.)

3HAKOMCTBO C METOJAaMU KOJMYECTBEHHOIO0 aHain3a. XHMHYECKUE,
buszndeckue W (QUBMKO-XMMHUYECKHE METONIbl  aHaymza. Kiaccubukarms
TUTPUMETPUUECKUX METONOB aHanu3a. Muaukatopel. Touka SKBUBAJIEHTHOCTH M
KOHEUYHAsl TOYKA TUTPOBaHUs. TE€XHUKA MPOBEACHUS TUTPUMETPUUECKOIO aHaJW3a.
[Ipsimoe, oOpaTHOEe TUTpOBaHHWE, TUTpoBaHHE 3amecTtutenss. Ocaxmaemas u
BecoBast popmbl. TexHUKaA MPOBEACHUS TPABUMETPUUECKOTO aHAIIN3A.

3aHsATHe S. NnenTudguxanus OpPraHu4YecKux COeIUHECHMH.
KauvecTBeHHbIE peakIiu Ha (PyHKIMOHAJbHBIE rpynmbl (11./3mp.)

Kitaccsl oprannueckux BemecTB. DyHKIIMOHAIBHBIE TPYIIbI OPraHUYECKUX
coenuuennid. KayecTBeHHbIE XMUMHUUYECKHE PEAKIMU HA (YHKIIMOHAIBHBIC TPYIIIIHI
OpraHWYecKuX coelnHeHuir. OrnpeneneHne KayeCTBEHHOTO COCTaBa OPraHUYECKHUX
COCIUHEHUN

3anstue 6. JlaGopaTopHblii KOHTPOJIbL 10 TeMe MOYJist (24.)

OmnpeneneHue KaueCTBEHHOTO COCTaBa CIIOKHBIX CMECE HEOpPraHMYeCKHX
BemecTB. OnpeneneHue KOHIEHTpaUMU KHUCIOTBL. OmnpeneneHre coaepx aHus
OpraHu4Yeckoro yriaepojga B mnouBe. OmnpeneneHue COJEpKaHUs OPraHUuYeCKUX
KHCJIOT.

Moayab 5. OcHOBHBIE Ta30Bble 3aK0HbI. O01Me MpaBuiIa padoThl
¢ razamu (6 yacos)

3ansatue 1. OcHoBHbIe Tra3oBble 3akoHbl B xumum. Cmecu ra3os
(1r./1mp.)

Cwmecu razoB. 3akoH JlanbToHA.3aKOH ABOraapo, CIHEICTBUS M3 3aKOHA
ABoraapo. VYpasuenne MenneneeBa-Knaiinepona. Ormnpeaenenne 00BEMHOTO
COJIep KaHMs KACIOpOa B BO3AYXE.

3ansatue 2. OO0mme mnpaBwiaa padorbl ¢ razamu. Annapatr Kunma
(1r./1mp.)

[Tomydyenne ra3000pa3HBIX BEMIECTB B JaOOpaTOpHBIX ychaoBusix. [IpuGopsr
JUIsl ToJiydeHmsi Ta3oB. [IpuOopsl aBTOMAaTUYECKOTO JEWCTBUS. 3HAKOMCTBO C
anmapatoM Kwunma.  Xpanenuwe ra3oB. 3HAKOMCTBO C TazoMmeTpoMm. CrmocoObl
coOupanusi Ta3oB. Mepsl MPEAOCTOPOKHOCTH Mpu pabore ¢ razamu. [IpoBepka
ra3oB Ha YHCTOTY.

3ansatue 3. PemeHue ynpa:kHeHui mo treme MoayJs (2 4.)

KoHTpobHBIE BOMTPOCHI 17151 TPOBEPKU 3HAHUM:

1. OcHOBHbIE Ta30BbI€ 3aKOHBI B XUMUHU.

2. 3akoH ABorajzpo. CiaeAcTBUs U3 3aKOHA ABOTaJIPO.




3akon MenneneeBa-KiamneiipoHa.

Cwmecu ra3os. 3akoH /lanpToOHA M CIACACTBUS U3 HETO.
[leperonka ¢ napom. Onuimte onbIT. O0JACTU MPUMEHEHUS.
[Tonyuenue razoB. Annapat Kunmna.

Xpanenue ra3os. I 'azomerp.

Mertozasl cOopa ra3os.

Mepbl Tpen0CTOPOKHOCTH TIPH pabOTE C Ta3aMH.

0. TIloBepka ra3oB Ha YUCTOTY.

HOONO O A~W

Moayab 6. OnbITHI ¢ KHCJIOPOAOM, BOJOPOI0M, YIJIEKUCIAbIM ra30M 1
amMuakoM (12 gyacos)

3ansatue 1. Kuciaopoa. Peaknum, wucnosib3dyemble IJIs1 TOJyYeHHS
KucJjaopoaa B tadboparopun. (1r./1mp.)

[Tonyuyenue u uzyuenre GU3MIECKUX CBOMCTB Kuciopoaa. Maentudukams
kuciopoaa. Cobrpanue KUCIOpoia METOJIOM BBITECHEHHS BO3IyXa.

3ansatue 2. ONbITHI, B KOTOPBIX HCHOJIb3yeTcsl KHCJI0poa (2 mp.)

VYcnoBrsi BO3HUKHOBEHHSI M TPEKPAILICHHWS TOPEHUs BellecTB. [opeHue
dbocdopa u cepsl B KUCIOPO/IL.

3ansatue 3. Bogopoa. [losryuyenune Bogopoaa B iagoparopun (11./1mp.)

Onbit Kapengumia. [losmydyeHune BOAOpoJia B3aMMOJCHCTBHEM METAILIA C
kucaotoul. Ilonydenue Boiopoaa B3anMOI€MICTBUEM METaJl1a ¢ BOJIOM.

3ansaTtue 4. YrieKuciablii ra3 u ero nojay4denue B jadoparopun (1t./1mp.)

[Monyyenne u3 okcuma yriaepoma (IV) w3 coseil yroabHOW KHCIIOTHIL.
CobOupanne yraekucioro raza. OnbiT «TymeHue cBedd COAEPKUMBIM ITyCTOTO
ctakaHay. ONBITBI C CyXHUM JIbJIOM.

3ansatue 5. Ammuak. [losyyenue B 1a00paTOpuu aMMHAKA U ONBITHI C
HuMm (11./1mp.)

[lonyuyeHne ammuaka U €ro COOMpaHUE METOJOM BBITECHEHHS BO3JyXa.
OnbIT «AMMHAYHBINA (DOHTAHY.

3ansrue 6. lugakTHyeckoe TectupoBanue (24.)

KoHTpoJIbHBIE BOIIPOCH! JJ151 TPOBEPKU 3HAHUM:

1. [lepeuncnure peakuuu, UCIOIb3yeMble NIl TIOJYyYEHUS] KUCIOPOJa B
nabopaTopuu.

2. Kaxk npaBuisHO coOupaTh KUCIOpOA?

3. IIpoBepka npubopa Ha TEPMETUYHOCTb.

4, [Topsinok 3amoHEeHUs ra30MeTpa KUCIOPOIOM.

5. Onuiurte onbIT «/[PKUH U3 OYTHUIKIY.

6. Kak nokazath, yto mpu cropaHuu cepbl u ¢ocdopa B atMmochepe
KHCIIOpoAa 00pa3yroTcsi KUCIOTHbIE OKCUIBI?

7. Yrto Takoe rpeMyunii ra3?

8. [lepeuncnure peaxiyu, UCIOJIb3YEMbIE ISl MOTYYEHHUs] BOJOpOJA B
nabopaTopumu.

Q. OnuiurTe Nporecchl MPOUCXOIAIINe, TPU PACTBOPEHUH aJIOMUHUS B

cMecH Cynb(hara MEeTH U XJIOpHJIa HATPHSI.
10. JlaifTe XxapakTEpUCTUKY YTICKUCIOMY Ta3y.



11.  Yto Takoe cyxou nen?
raza. 12. Kakue ompIThl MOTYT NMpOJEMOHCTPUPOBATH CBOMCTBA YTIJIEKUCIOrO

13. Yro Takoe aMMHaK, HalIATbIPh, HAIIATHIPHBINA CIUPT?

14.  Yrto mpou3oiifieT eciu CMellaTh PacTBOPHI HOJa M HAIIATHIPHOTO
CIIUPTA.

MonayJasb 7. HayuHo-ucciie1oBaTe/IbCKUii dKCnepuMeHT (8 uacoB)
3ansatue 1. TexHouiorMsi OpPraHM3alMU XUMHYECKOr0 JKCIEPHUMEHTA
(1r./1mp.)

[locTaHoBKa 1€MW M 3a4ad HMCCIENOBAHMS, BbIOOpP OOBEKTa W MpeaMeTa
UCCIIeIOBaHNs, (HOPMYITHPOBKA THIOTE3bI, OMPEICICHUE YCIOBHM 3KCIIEPUMEHTA,
croco0 KOHTPOJIA 3a XOJOM OJKcrepuMeHTa. dukcanus pe3yabTaToB, MpPOBEpKa
TUIOTE3BI.

3anatue 2. IloaroroBka K NpoOBeAeHHI0 XMMHYECKOro JKCIepUMEHTa
(1r./1mp.)

VYcnoBus  mpoBeAECHUS  OIBITa, HEOOXoauMoe  O0OpyIOBaHHE,  XOJ
HKCIIEPUMEHTAa U €r0 BHEILIHEEe NpPOsBICHHE, OPOPMIIEHHE XO/a SKCIEPUMEHTa U
ero pe3ynbTaToB. Benenue 3anuceit B pabouem xypHaie.

3anatue 3. MaremaTuyeckue MeTOAbl B XMMHYECKHX HCCIEI0BAHHUAX
(1r./1mp.)

MaremaTuueckue METOJbI, HCIOJIb3yEMbIE B COBPEMEHHOW  XUMHH.
[Tpumepsbl 3ajad, WUTIOCTPUPYIOIINE 0COOEHHOCTH VCII0JIb30BaHUS
MaTEMaTUYeCKOro  ammaparta i pelieHus  3a7a4  (PU3HKO-XUMHUYECKOTO
COJICP KAHMSL.

3ansaTtue 4. 3ammTa MEHH-TIPOEKTOB (2 4.)

8. IIpakTNKO-OpHMEeHTHPOBAHHAS KBeCT-IKCKypcus «TaiiHa XuMn4ecKou
Ja6oparopum» (24.)

Jlnst IpoBeACHUS KBECT-DKCKYPCHUH CO3/Ia€TCS WTPOBas CHUTYallHUs-JIETCHIA.
OO6yuaronuMcss HeoOXOAUMO TPOUTH HECKOJIBKO ATAnoB, MOOBIBATh B PAa3IUYHBIX
7a00paTOpPHUAX, CIPABUTHCSA C MPAKTUYCCKUMH 3aJaHUSMU U TOJTYYUTh KOHCUHBIHA
MPOJIYKT.

Cnoco0b1 1 GopMBbI IPOBEPKHU Pe3yJIbTATOB JIOMOJHUTEIbHOM
o01epa3BUBaONICH MPOTPAMMbI

B 1mensx coBepuieHCTBOBaHMSA O0pa30BaTEIBHOTO MpoIlecca MPOBOAUTCS
OpoBEpKa U OLEHKa 3HaHui, ymeHuil oOyuaromuxcsd. OCHOBHBIMH (OopMaMu
KOHTPOJIS SIBJISIFOTCSL:

JlabopaTopHblii KOHTPOJbL TNpeanoiaraeT MPOBEpPKY yMEHUH pabdoThl ¢
XUMHUYECKON TIOCYIoOl W J1abopaTOpHBIM O00OpYZOBaHHWEM, 3HAHHWE OCHOBHBIX
npaBui 0Oe3onmacHOM paboOThl B IIKOJIBHOM JIaDOpaTopuH, YMEHHE MPOBOJIUTH
paszesneHne cMeced M O4MCTKY BemiecTB. J[aHHas (opMa KOHTPOJIS UCHOJIb3YETCs
nociyie MPOXOXKJIeHUsT Monaylied «MeToabl MO3HaHMs BEIIECTB U UX XUMHYECKHX



ABJICHUN. ODKCIEPUMEHTAIbHBIE OCHOBBI XUMUM», «BBegeHUE B XUMUYECKUIl
aHaJIN3.

IKCHEePUMEHTAJbHBIA MPAKTUKYM TO3BOJISIET ONPEACIUTh  YMEHMS
oOydJarolmuxcs: 4YWUTaTb W aHAJW3UPOBATh MHCTPYKIHMIO 10  BBITOJHEHHUIO
XUMUYECKOTO JKCIIEPUMEHTa, TOATOTOBUTH JIa0OpaTopHOE O0OpyIOBaHUE IS
MPOBEICHUSA DJKCIIEPUMEHTAa, COCTABUTh CXEMbl IIPEBPAIICHUNA, B PE3YJIbTATE
KOTOPBIX MOXHO IIOJYYUTh YKAa3aHHO€ BENIECTBO, MNPOBOAUTH XHUMHUYECKHUE
peakiuu, HaOIIoAaTh M OMKMCHIBATh PEAKIIUNA MEKy BEIIECTBAMHU, IeJIaTh BEIBOIBI O
XMMHUYECKHUX CBOMCTBAX BEIICCTB.

JlanHast popMa KOHTPOJISI 3HAHUW TUTAHUPYETCS MPU 3aBEPIICHUU MOJYIICH:
«BemecTtBa 1 cMecn. MeToapl OYMCTKM XMMHYECKHMX BeIlecTB», «BBeneHue B
XUMHYECKHUI CHHTE3).

JupaKkTnyeckoe TeCTUPOBAHME TIPEACTABISCT COOOM B3aMMOCBSI3aHHBIE
3amanus cnenuduueckoit Gopmbl, OMPENECTICHHOTO COACPKAHUS M BO3pacTalolleu
CJIOKHOCTH, TO3BOJIIIOT HAJEKHO M BAJIUAHO OILECHUTH 3HAHHUS OOyYarolUXcCs
rnociie u3ydyeHus: MopayJsien: «OmbITBI C KHUCIOPOIOM, BOJIOPOAOM, YIJIIEKUCIIBIM
ra3zoM U aMMHAKOM).

IIpakTHKO-OPUEHTHUPOBAHHASL KBECT-IKCKYpPCHsl — MHTEpakTUBHasA (popma
npoBeneHUa 3aHATHSA. OT KIACCHUYECKOM OKCKYPCUM OTJIMYAETCS TEM, YTO
mpernoiaraeT 00s13aTeNIbHOE BKIIFOUCHUE IKCKYPCAHTOB B ICSATEIBLHOCTb.

JlaHHO€ 3aHATHE IMO3BOJISIET HE TOJBKO ITPOBEPUTH IIOJYYCHHBIE B XOJE
OCBOCHHS ITPOrpaMMbl 3HAHUS, HO Y BJIMACT HA UX 3aKperuicHue. MrpoBbie 3amanus
BBI3BIBAIOT MAacCy TMOJOXHUTEIBHBIX SMOLMA HM  CHOCOOCTBYIOT  Pa3BUTHIO
KOMMYHHMKAIIMM YYaCTHUKOB, CIIOCOOCTBYIOT MPO(PECCHOHATBLHON OpUEHTALUU
IIKOJILHUKOB.

Ilnanupyembie pe3yJbTaTbl 0CBOCHUSA NMPOTPAMMbI

Yuamuecs 10KHBI

1. 3HATHL/MOHUMATD:

- XUMHUYECKYI0 CUMBOJIMKY. 3HAKM XHMHUYECKHX 3JIEMEHTOB, (POPMYIIBI
XAMHUYECKUX BEILIECTB, YPABHECHUS XUMUYECKUX PEAKIIUN;

— Ba)KHEHIIINE XUMHUYECKUE TTIOHITHS: BEIIECTBO, XUMUUYCCKUN IJIEMEHT,
aTOM, MOJICKYJla, OTHOCUTEIIbHBIC aTOMHAsi U MOJICKYJISIpHAsT MacChbl, HOH, KaTHUOH,
AHUOH, XHMHUYECKasi CBS3b, JICKTPOOTPUIATEILHOCTh, BAJCHTHOCTb, CTEIECHD
OKHCJICHUsI, MOJIb, MOJISIPHAsI Macca, MOJISIPHBI 00bEM, PaCTBOPHI, JICKTPOJIUTHI U
HE3JICKTPOJIUTHI, BJIEKTPOJINTHYECKAS JIMCCOITHAINA, OKHCJIUTEIh u
BOCCTAHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHHUE, TEIJIOBOM H(P(DEKT peakuuw,
OCHOBHBIE TUIIbI PEAKIUN B HEOPTaHUYECKON XUMMUU;

- XapaKTEPHBIE MMPU3HAKU BAKHEUIIINX XUMUYECKUX PEAKIIUN;

- CMBICII OCHOBHBIX 3aKOHOB U T€OPUU XUMHUH: ATOMHO-MOJEKYJIApHAs
TEOpHsl, 3aKOHBI COXPAHEHHUS MacChl BEIIECTB, IIOCTOSTHCTBA COCTaBa,
nepuoanuecknit 3akoH . 1. Menneneena.



2. Ymern:

Ha3sbiBaTh!

— XUMUYECKHUE DIIEMEHTHI;

— COCIMHEHUS U3YUYCHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

— OpraHMYecKue BellecTBa MO UX (Qopmylie: MeTaH, 3TaH, ATHIIEH,
aleTUJICH, METaHOJ, 3TAHOJI, TJIMIIEPHUH, YKCYCHAsl KUCJIOTA, TJIF0K03a, caxapo3a.

O0bsACHATD:

¢u3nueckuil CMbICT AaTOMHOTO (TMOPSIKOBOrO) HOMEpa XHMHYECKOTO
DJIEMEHTA, HOMEPOB rpynnel U nepuoja B mnepuoandeckour cucreme JI.H.
MeHieneeBa, K KOTOPBbIM 3JIEMEHT NPUHA/IJICIKHUT;

3aKOHOMEPHOCTM W3MEHEHUs CTPOEHHS AaTOMOB, CBOWMCTB JJIEMEHTOB B
npenenax MajiblX NEPHOJOB U TJIaBHBIX MOATPYII, a TaKKe CBOWCTBA 00pa3yeMbIX
VMMM BBICIIMX OKCHJIOB;

CYIIHOCTh IPOIECCa DIEKTPOJIUTUYECKOW AUCCOIMALIMUA U  PEaKIui
MOHHOTO OOMEHa.

Xapakrepu3oBarTh:

= XUMHUYECKUE 3JIEMEHTHI (OT BOAOPOJa N0 KajbllMs) HA OCHOBE MX
MOJIOKEHUSI B TMEPUOAMYECKOM CHUCTEME XHMHYecKHX »siemeHToB [ U.
MenpeneeBa 1 0COOEHHOCTEN CTPOEHUS UX aTOMOB;

— B3aMMOCBSI3b MEXKJly COCTAaBOM, CTPOCHHEM M CBOWCTBAMHU BEIIECTB;
XMMUYECKHUE CBOWMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB: OKCHIOB,
KHCJIOT, OCHOBAaHUM U COJICH.

Onpenensitb, KaaccuGuuupoBaTh:

- COCTaB BEUIECTB MO UX (opMyiam;

= BAJICHTHOCTh M CTENEHb OKHUCJIEHUS 3JIEMEHTAa B COEIWHEHHUH; BU]
XUMUUYECKOU CBS3U B COCUHCHUSIX;

— MIPUHAJIJICKHOCTh BEIIECTB K OMPEACICHHOMY KJIacCy COCTUHCHUH;

— TUMBl XUMUYECKUX PEaKIui; BO3MOXXHOCTh MPOTEKAHUS peaKIuil
MOHHOTO OOMEHa.

CocTaBasTh:

= CXeMbl CTpOCHHS aTOMOB TMepBbIX 20 HSJIEMEHTOB NEPHOIUUYECKOMN
cuctemsl JI.11. MeHneneena;

— dbopMysibl  HEOPraHWYECKUX COEAMHEHUM U3YYEHHBIX KJIACCOB,
YPaBHEHHS] XUMUYECKUX PEAKIU.

O0pamarbcss ¢ XMMHYECKOl  mOCyiod ®W  J1a0OpaTOPHBIM
o0opyaoBaHueM.

Pacno3HaBaTh ONBITHBIM MYTEM:

— ra3zoo0pa3HbIe BEleCTBa:

— KHUCJIOPO/I, BOJIOPO/I, YTIEKUCIIBINA ra3, aMMHUaK;

— PaCTBOPHI KUCIIOT U IIEJI0YEH 10 U3MEHEHUI0  OKPACKH MHIUKATOPA;

— KHUCJIOTHI, IIEJOYM W COJM MO HAJIWYUIO B MX PacTBOpax XJIOPHI-,
cynbhar-, cynbdur-, cyabdu-, KapoOOHAT-HOHOB U HOHA AMMOHHSI.

BorunciasTh:

— MacCCOBYIO JIOJI0 XUMHUYECKOTO 3JIeMEHTa 1Mo (hopMyJie COSTUHEHHUS;



— MacCCOBYIO JIOJTIO BEIIIECTBA B PACTBOPE;
— KOJIMYECTBO BEIECTBA, 00BEM WIIM MacCy BEIIECTBA MO KOJUYECTBY
BEIIECTBA, 00bEMY WIIM Macce peareHTOB, WX MPOJTYKTOB PEAKIIHU.
Hcnonb3oBaTh NMpHOOPeTeHHbIE 3HAHHS M yYMEHHS] B MPAKTHYECKOM
NeATEJHLHOCTH U TIOBCETHEBHOM KU3HHU J1JIsI:
— 0e3omacHOr0 OOpaIleHus C BEIIECTBAMU B TIOBCEIHEBHOW KU3HH,
KOTOPBIC UCIIOIB3YIOTCS B OBITY;
— IPaMOTHOTO OKa3aHWs TICPBOM TOMOIIU IMPH OXKOTaX KHUCIOTaMHU H
niesI09aMu; 00BICHEHHUS OTACIBHBIX (PaKTOB M MPUPOTHBIX SBICHUH.



MartepuaJIbHO-TeXHHYECKOe o0ecnevyeHue

MuHuMaJIbHBI HA00OP 000pyI0BAHUS /ISl IPOBEACHUS
NMPAKTHYECKUX PadoT 00y4aoImuMHucs

° OobOopynoBanue
n/n
1. [HITaTuB 1a00pPaTOPHBIN
2. | Becol mabopaTopHsble 35eKTpoHHBIE 10 200r
3. [TpubGop Juid moaydyeHus U coopa rason
4, 3aXUM IPY>KUHHBIA
5. | CuproBKa JabopaTopHas
6. Boponka nenurensHas konycHast B/1-3
7. BopoHka koHn4yeckas
8. CrekngHHas majaoyKa
9 [Ipobupka [TX — 14
10 ﬂnnﬁnmca X -—16
11 CrakaH BeICOKHI ¢ HocukoMm HB — 50 ¢ MeTKoii
12. [{unuHap u3MEpUTEIBHBIMA 2-5__2
13 TIITaTun(nnm*Tamm\ Ig rmnﬁmnnrc
14 FaBOOTBOI[HaH pr61<a C Hp06KOI/I (rubkas)
15 qﬂ"]’ﬂ RT—.TT[HI’\T/TRQTPTILHHQ
16. T[pnwannL IS ADOOHUDOK
TeAh AAS HPOOUPOK
17| Hparens
1 Q mYIW[’T‘Y\f\DQ‘I'I’[UQ(T K‘TT\HQT‘Q
- & XIJXLY LHUL’WLULL“IL T IVITAT OV
1 0 Dnnn’r)"r‘nrrrrr "‘"‘;’ An Falan’aNn’s
a=J P uQA“LU'lﬂDlIl JIUTUIN
20 Y amam
yav) P4 X 1arx
21 Da - AT
] 4 N ] T CorMaUBbIU ucp‘iau\m
OGopyaoBaHue /115l MPUTOTOBJIEHHSI U XPAaHEHHUsI PACTBOPOB B
Jadoparopum
° OobOopynoBanue
n/n
1. | Habop dbiakoHOB st XpaHEHUS PACTBOPOB U PEAKTHBOB
2. [unuaap u3MepuTensHbli ¢ HocukoMm 1-500
3. | CrakaH Bbicokuit 500 M
4. | lllmarens
5. Habop epiireid 1u1st MBIThS TTIOCY BT
6. | Xanar
{. | Pe3anHOBBIC IEPUYATKHU
8. 3alIUTHRIE OUKH




Ne Ha0op peakrusoB
n/m He00X0IUMbIii VIS MPOBeeHNs] XHMHYECKUX IKCIIEPUMEHTOB
1. AoMuHUM (TpaHyJIbI)

2. Keneso (cTpyxka)

3. [{uHK( rpaHyJbl)

4, Menp (mpoBosioKa)

S. Oxcua meau(11) (moporok)

6. Oxcut Maraus (TOPOIIIOK)

7. A3zoTHas KucioTa (pa30aBIeHHBII pacTBOP)
8. ConsiHas kucioTa (pa30aBiIeHHBIA PACTBOP)
Q. Cepnas kucioTa (pa30aBIeHHBIN PACTBOD)
10. docdopHas kucioTa (pa30aBIeHHBIN pacTBOP)
11, I'mapokcun HaTpus (pacTBOp)

12, ['unpoxcun kaneiust  (pacTBop)

13. ['mapokcua Kanblus (TBEPAbIN)

14, Xnopua HaTpus (pacTBOp)

15. | Xnopux mutus (pactBop)

16. | Xmopun kaenus (pacTBop)

17. | Xmopua meau(1l) (pactBop)

18. | Xuopuj amomunus (pacTBOp)

19. Xnopun xeneza(lll) (pactrop)

20. | Xmopunx aMMoHUS (pacTBOP)

21, Xnopup 6apus (pactBop - He 6osee 5%)
22, Cynbgat Hatpus (pacTBop)

23. Cynbart maraus (pacTBop)

24. | Cynedar menu(Il) (pactBop)

25. | Cynbedar xenesa(Il) (pacteop)

26. | Cynbdar naKa (pacTBop)

27. | KapOonart Hatpust (pacTBop)

28. | KapOonat xampIius (Men, MpaMop)

29. | 'mapokapOoHaT HaTpus (pacTBOp)

30. | ®ocdar Harpus (pacTBop)

31. Cynbdut HaTpus (pacTBOp)

32. | Cynbdun varpus (pactBop)

33. | bpomuna Hatpus (pacTBop)

34. | Moguna Hatpus (pacTtBop)

35. | Hurpat Oapus (pactBop - He 6otee 5%)

36. | Hurpar cepebpa (pactBop)

37. | Ammuak (pacTBop)

38. | Ilepokcua Bosoposia (pacTBop)

39. | Merunopanx (pacTBop)

40. | Jlakmyc cuHul (pacTBOp)

41. ®denondranent (pacTBOP)
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Q. Kyspmenko H.E. Epemun B.B. COopHuk 3amay nmo xumuu MockBa

«Omnwmkce 21 Bex», 2003 rox
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yupexaenuiit /| A.B.CyBopos, E.b.Hocosa, 1./I.KyaymoBa u np.; [log obm. pen.
A.B.CyBopoBa. — 2-¢ uza., ucnp. — M.: OO0 «M3narenscTtBo AcTpenb»: OO0
«M3parensctBo ACTy»; Cri0.: CnenJIut, 2001.

16. Cremun Bb.JI. Anuxb6epoBa JI.FO. 3anumarensHbie u d3(PQeKTUBHBIC
OmbITHI IO XUMUHU Mocksa.: «Jlpoda», 2002 rox

17. Crenun b.JI. 3anumarenbHbie 3agaHuss U S(OQPEKTHBIC OMBITHI 10
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1. OOmasi ¥ HeoOpraHu4ecKkasi XHMHUA: 4acTh
1
Matepuabl o 001Iel XUMUU AJI YIAIUXCSl XUMUKO-OMOTIOTHIECKUX KIaCCOB:
OCHOBHBIE MOHSTHUSI XUMUH, CTPOEHUE aTOMa, XUMUYECKast
CBSI3b.
http://lib.inorg.chem.msu.ru/tutorials/korenev/1.doc
2. O01mas 1 HeopraHm4yecKkasi XuMHs: 4acTh
2
Marepuanbl 10 HEOPraHUYECKON XUMHHM JIJISI YUAIIUXCS CIICIIUATU3UPOBAHHBIX
XUMHKO-OHMOJIOTHUECKUX KJIACCOB: OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX
COEIMHEHMH, NX CBOMCTBA U CIIOCOOBI
MOJTy4YCHUS.
http://lib.inorg.chem.msu.ru/tutorials/korenev/2.doc
Yriay0jaeHHbI Kype OpraHM4ecKoi XUMHHU: YaCTh
nepsasi

Kypc nekmuii ajis crenuain3upoBaHHBIX XHMHUYECKUX KITACCOB: CTPOCHHE
OpPTaHUYECKUX COCAMHEHUH, AJIKaHbI, AJTKCHBI,
AJIKUHEL.
http://www.chem.asu.ru/abitur/scholl/lekzi-1.pdf
DKCNePpUMEHTAIbHbIN YUeOHUK M0 XUMMHU 1J1a 8-9
KJIaCCOB

VYyebHoe nmocodue mo o0IIe XUMUH, OTIUYAIOIIEECs HAYYHOW CTPOTOCTHIO
W3JIOKEHHUS M YETKOM CUCTEMOU ONIPENCIICHUM.
http://www.chem.msu.su/rus/school/zhukovl/welcome.html
Xummust VYyebHoe nocobue 1o
5 XaJIbKOT¢HOB. HEOPraHUYECKOU

xumun. http://www.chem.msu.su/rus/teaching/spiridonov/welcome.html
6. HNHTepecHbIe ONBITHI M0 XMMUU. METOIUKH NPOBEACHUS HEKOTOPBIX
() PEKTHBIX TEMOHCTPAITMOHHBIX OIBITOB.
http://kvaziplazmoid.narod.ru/prakt ka/
i

/) IIporpammHoe o0ecriedeHne N0 XMMUM. AHHOTUPOBAHHBIE
CCBUIKH
Ha CYIIECTBYIONIIHME MPOrPaMMHEBIE pecypchl o xumuu. hitp://chemicsoft.chat.ru/
8. Tpu ypoBHs 00yueHUs XUMUHU. DIECKTPOHHBIA YUeOHUK JIJIs

HAUYMHAOIIUX, a TAK)KE HHTEPECYIOLINXCS HAYKOW U YIIIyOJSIOIUX 3HAHUS
XMMHKOB.WWW.hemi.nsu.ru
9. DnekTpoHHas 6ubauoTexa no xuMuu. COOpPHUK pOCCUNCKHUX
HAy4YHbIX
1 o0pa3oBaTenbHbIX MyOauKanuu no xumuu. CrpaBoyHast uHdopmarus 1 0a3bl
JAHHBIX IO XUMUU. MaTepualibl J1s1 IIKOJIbHUKOB. DJIEKTPOHHbIE YUEOHUKH.
3aiaHus BCTYNUTENbHBIX SK3aMeHOB 1o xuMuu B MI'Y. 3agaun xumMudyeckux
oJiuMIua]. MyiabTUMeua-TyOIMKALUH.
http://www.chem.msu.su/rus/elibrary
XHUMHYECKUH 1eMOHCTPAIIMOHHBIN IKCIIEPUMEHT: 0aHK
JTaHHBIX
TemaTnyeckas KOJUIEKIMS CChUIOK HA OPUTHHAIBHBIE )KYPHAJIbHBIE CTAThU U
kHurH. hitp://www.urc.ac.ru:8002/Universities/CSP1/chem/Home.htm
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