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IHosicHuTEeNLHAA 3ANIUCKA
K padoueii nporpaMme Kypca BHEYPOUYHOIl 1eATeJILHOCTH
«PeleHne IKCIMEPUMEHTAJIBHBIX 32124 110 XUMHUU»

Hazpanue «Pemenue OKCIICPUMCHTAJIbHBIX 3a/1a4 110 XUMHWHW» I
IIporpaMmabl 9 knaccoB GCTGCTBGHHO-Hay‘JHOﬁ HAIIpaBJICHHOCTH C
HCIIOJIB30BaHHUCM O60py,Z[OBaHI/IH «Touka pocTta»

Knacc, npeamer, | 9 knacc, 'abpuensu O.C., OctpoymoB W.I'., Pemeros
YMK II. B. «3amaun mo XUMHH U CIOCOOBI PEIICHUS
N3narenscTBO «IIpocBemenne»

Lesp 1 3a1auu Lens: pacmmpeHve NDPEACTAaBICHUNM Yy4dalluxcs O
XUMHUYECKOM  DKCIIEPUMEHTE, COBCPIICHCTBOBAHHUE
MPaKTUYECKUX  HABBIKOB W YMCEHHS  PCHICHUA
pacYE€THBIX 3a1a4.

3amaun:

- (opMupoBaHHMEe yYMEHMH W 3HAHUK TIPU PEIICHUH
OCHOBHBIX 33J1a4 110 XUMHUH;

- (hopMUpOBaAHUE TPAKTUUECKUX YMEHUU MIPU PELICHUU
SKCIIEPUMEHTANIBHBIX ~ 3aJad  HAa  PAaCHO3HABAHUE

BEIIIECTB;
Knacc, xommuectBo | 9 Kacc
9acoB, B T.4. | «PemneHne sKCIepuMEHTABHBIX 3a/1a4 TI0 XUMUU» - 68
KOJIMYECTBO q
KOHTPOJIBHBIX
pabot
[Iporpamma, B | OOIT OO0
KOTOPOW CO3/11aH
pecypc

Hcrounvku nndopmaum

Pabouass mporpamma «PemieHue SKCIEPUMEHTAIBHBIX 3a/lad IO XUMHH»
COCTaBJIEHa €  y4yeToM TpeOoBaHM  (eneparbHOr0  KOMIIOHEHTA
['ocynapcTBeHHOro  00pa30BaTENBLHOTO CTAaHJApTa OCHOBHOTO  OOWIEro
oOpa3oBaHus C HCMOJb30BaHUEM YydeOHoro mnocoous: [Nabpuensn O.C.,
OctpoymoB WN.I'., PemetoB I1. B. «3amaun mo XuMuu U CriocoObl perieHus»
HNuTepHer-pecypcesl

1. Peectp mpumepHbIX 00111€00pa30BaTEIbHBIX MPOTPAMM [3JIEKTPOHHBIH
pecypc], — pexxuM goctyma: http://www.fgosreestr.ru
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COJEPKXAHUE KYPCA

BBenenue.

HJIaHI/IpOBaHI/IC, MMOoATOTOBKA M TIIPOBCACHUC XHUMHUUYCCKOI'O JSKCIICPHUMCHTA. Texnnka
0€30MacHOCTH MpU TMPOBEIEHUU Ja0OpaTOPHBIX U MpakTuyeckux padot. [IpaBmia okazaHus
HepBOfI M€I[PII.[PIHCK01>1 IMOMOIIH IMPH OKOTrax U OTPABJIICHHUAX XUMHUYCCKUMU PCAKTHBAMU.

Tema 1. PacTBopbI U c1IOCOOBI MX NPUTOTOBJIEHHSI

3HaueHHEe pPACTBOPOB B XHMMHUYECKOM OHKcrepuMmeHTe. [loHATHE HCTUHHOTO pacTBOpa.
[IpaBuna mnpuUroToBIIEHHUS PACTBOPOB. TEXHOXMMUYECKHE BEChl W IIpaBUjIa B3BELIMBAHUS
TBEPJBIX BELLIECTB.

MaccoBast 7075 pacTBOPEHHOrO BEIECTBA B pacTBOpe. PacyeT W MNPUTOTOBIEHUE
pacTBopa ¢ OIpeIeIEeHHON MacCOBOM J10J1€i paCTBOPEHHOTO BELIECTBA.

Omnpenenenre 00bEeMOB PAaCTBOPOB € IMOMOIIBI0O MEPHOU MOCY/IbI U MJIOTHOCTU PAacTBOPOB
HEOPTaHMYECKUX BEIIECTB C MOMOIIBI0 apeoMeTpa. TabIuIsl TNIOTHOCTEH PacTBOPOB KUCIIOT U
mienoueid. PacueTsl Macchl pacTBOPEHHOTO BEIECTBA MO H3BECTHOM IUIOTHOCTH, 00bEeMy U
MacCOBOH JI0JI€ paCTBOPEHHOTI'O BEILIECTBA.

W3MeHeHne KOHIEHTpauu PACTBOPEHHOI'O BEILIECTBA B PACTBOPE.

CMenmBaHue JBYX pacTBOPOB OJHOIO BEIIECTBA C LENbIO IOJIYYEHHS pPacTBOpa HOBOM
KOHLEHTpaluuu. PacyeTbl KOHIEHTpalluu pacTBOpa, MOJIYyYEHHOrO MpU CMELIMBAaHUM, MPAaBUIIO
«KpecTay.

Jemoncmpayuu. Xumudeckas IoOCyna s IPUTOTOBIEHHMS pacTBOPOB (CTaKaHBI,
KOHMYECKHE M IUIOCKOJAOHHBIE KOJIObI, MEpHbIC LMJIUHIAPBI, MEpPHbIE KOJObI, CTEKJISHHbIC
NaJI0YKH, CTEKJISIHHBIE BOPOHKH U T. A.). [IpuroroBnenue pacTBopa Xja0puaa HaTpUs U pacTBopa
CepHOM KHUCJIOTHI. TeXHOXMMHMYECKHE Bechbl, pazHoBechl. OmpezaeneHue odbeMa pacTBOPOB
KHMCIIOT M IIEN0Yed ¢ MOMOIIbI0 MEpPHOro ImHapa. Apeomerp. OmnpeneneHue MIOTHOCTU
PacTBOPOB C IOMOILBIO apEOMETPA. Y BEIUUYECHNUE KOHIIEHTPALMM PacTBOpa I'MAPOKCHIA HATPHS
C TIOMOIIbI0 YaCTUYHOTO HCIAPEHUsSI BOJABI U MpPH J100aBIECHUU JOMOJIHUTEIBHOIO KOJNYECTBA
LIeJIOYM B pPacTBOpP, IPOBEPKA M3MEHEHHUS KOHILIEHTpAllMM C TIOMOILBIO apeoMeTpa.
VYMeHbllIeHHe KOHILEHTpaluu TUIPOKCHIA HAaTpusi B PAcTBOpE 3a CYET ero paszbaBieHus,
IIPOBEPKA U3MEHEHUSI KOHIIEHTPALMH C IIOMOIBIO apEOMETPA.

Ilpakxmuueckue pabomul. B3BemnBaHNEe HAa TEXHOXMMHUYECKHUX Becax XJIOPHAA HATpPHsL.
[IpuroroBnenue pacTBopa XJIOpUAA HATPHUS C 33aJaHHOW MAacCOBOM JOJIEM CONM B PAacTBOPE.
Omnpenenenne oObeMa pacTBOpa XJOpPHAA HATpUs € TIOMOIIbI0 MEpPHOrO LWJIMHApA U
OIIPEAEIIEHUE €TO IJIOTHOCTH C MIOMOILBIO apeomeTpa. OnpeeneHne KOHIEHTpalui pacTBOPOB
KHMCIIOT U IIeJIoueH 10 3HaUeHUsIM UX IJIOTHOCTEH B Tabnuie «MaccoBas 1011 paCTBOPEHHOTO
BeniectBa (B %) M IUIOTHOCTh PacTBOPOB KHUCIOT M ocHoBaHuil mpu 20 °Cy. CmemmuBaHue
pacTBOpPOB XJIOPUAA HATPHsl Pa3IMYHOM KOHIIEHTPALMM M pacdyeT MacCOBOW JOJU COJHU, U
OIIpEAEIEHUE INIOTHOCTH MOJY4EHHOTO pacTBOPA.

Tema 2. BeruucjeHus 1o XMuMH4€CKHUM YPABHEHUAM

[TpakTHyeckoe OIpeneneHue Macchl OJHOIO M3 PEAarupyrolIMX BELIECTB C IIOMOIIBIO
B3BCIIMBAHMUS WM MO O0BEMY, IJIOTHOCTH W MAaCCOBOHM JI0J€ pPAacTBOPEHHOTO BEIIECTBA B
pactBope. IIpoBeneHHe XMMHUYECKOM pPEaKIMM M pacuyeT IO ypaH- HEHUIO 3TOW peakluu.
B3BemmBanue npoaykTa peakuuu M OOBSCHEHHE OTIWYMS MOJYYEHHOTO MPAKTHYECKOTrO
pe3yJpTaTa OT pac4eTHOIO.

Ilpakmuueckue pabomwi. OmnpenereHUe MacChl OKCHJIa MarHus, TOJy4YeHHOTONPH
CKUTaHUM U3BECTHOM Macchl Maruus. OnpeneneHrne Macchl XJIOpU1a HaTpusl, MOJYYEHHOTO MpU
B3aUMOJICHICTBUHU PacTBOPaA, COAEPIKAIIETO U3BECTHYIO MAcCy THAPOKCHIa HATPHUsI, C U30BITKOM
COJITHOM KHMCIIOTHI.

[IpakTrueckoe OIpeAesieHne MacChl OJHOTO W3 PEarupyrolIuX BEHIECTB C TOMOIIBIO
B3BEILIMBAHMS, TPOBEICHUE XUMHUUECKON PEAKIIMU U PACUET 10 XUMUYECKOMY YPABHEHUIO 3TOU
peaxiuu, onpene’ieHe Macchbl Wik o0bemMa MPOoIyKTa peakluu U ero BbIXOAa B MPOLEHTaX OT
TEOPETUUECKH BO3MOXKHOTO.



Ilpakmuueckue pabomol. PacTBOpEeHHE IIMHKA B COJITHOM KUCJIOTE U OTpe/IeieHIe 00bemMa
Bogopoja. [IpokanuBanue epMaHraHaTa Kajvs U onpeaelieHue 00beMa KHCIopo/a.

[IpoBeneHune peakiuii ajis BELIECTB, COJEPKAIIMX MPUMECH, HAOIIOICHUE PE3YJIhTaTOB
SKCIEpUMEHTa. PacyeTbl C ONpeAeieHUEM MAacCOBOM JOJIM TNPHUMECEd B BELIECTBE IO
pe3ysbTaTaM XMMUYECKON PEeaKInu.

Jlemoncmpayuonnsiii  sxcnepumenm. PacTBopeHue B BOJE HATpus, KaJlblUs U
HaOJII0/ICHUE PE3YJIbTaTOB AKCIIEPUMEHTA C 11EJIbI0 OOHAPYKEHUS TPUMECEH B ATUX METaJlIaxX.

Ilpaxmuyeckas paboma. PacTBOpeHHE B pacTBOPE a30T HOW KHUCIIOTHI MOPOIIKA MEa,
3arpsAI3HEHHOTO PEYHBIM ITECKOM.

OrnpezesieHre Macc pearupyroliux BEIIECTB, MIPOBEACHUE XUMUYECKON PEaKIIMU MEXKITY
HHUMH, HCCJICIOBAHUE IIPOJYKTOB pEAKIMW ¢ MPAKTUYECKOE OIPECICHUE BEIIeCTBa,
HaxXoJsIIerocss B M30bITKe. PerieHne 3amad Ha OMpENeleHHe MacChl OJHOTO W3 MPOIYKTOB
PEeaKIMH MO U3BECTHBIM MaccaM PearupyroliuX BEImeCTB, OJHO U3 KOTOPBIX JaHO B M30BITKE.

HHemoncmpayuonnwiii sxcnepumenm. I'operne cepbl u dpocdopa, onpeaencHue BEIecTBa,
HaxOJISIIErocs B U30BITKE B TUX PEAKITUIX.

Ilpaxmuueckue pabomor. IIpoBeieHre peakuu MEXIY PACTBOPAMHU a30THON KUCIIOTHI U
THIPOKCHUIA HATPHsI, COACPIKAIIUMHU U3BECTHBIE MACChl pEarrpyroIIUX BEIIECTB, ONpPeIeICHNe
M30bITKA peareHTa ¢ MOMOIIBI0 HHINKATOPA.

Tema 3. OnpeaesieHue cocraBa cMecei
IIpoBeneHmne peakuy CMECH JABYX BEIIECTB C PEAKTUBOM,

B3aUMOJICHCTBYIOIIMM TOJBKO C OJHUM KOMIIOHEHTOM cMecu. lIpoBenenue peakuum cmecu
JBYX BEUIECTB C pEaKTUBOM, B3aUMOJCUCTBYIOIIMM CO BCEMH KOMIIOHEHTAMU CMECH.
OO6cyxeHne pe3yabTaToB SKCIIEpUMeEHTa. Perienne 3a1au Ha onpeiesieHue cocTaBa CMECEH.
Jlemoncmpayuornnsiii s3kcnepumenm. B3auMoIeiCcTBUE CMECH IIMHKOBOM MBUTM M MEIHBIX
ONWIOK C COJSHOM KHUCIOTOM. B3auMoaeicTBue CMecH MOPOLIKA MArHUs M [IMHKOBOM IIbUIN C
COJISTHOM KUCJIOTOM.
Tema 4. Onpenenenne popmyJibl BelecTBa
IlonATHE O KAaYeCTBEHHOM U KOJIMYECTBEHHOM COCTaBE€ BelECTBA. DBwlunciaeHue
MOJIEKYJIIPHOM MacChl BEIIECTBA HA OCHOBE €ro IUIOTHOCTH IO BOJOPOAY U T.A. U MAacCCOBOM
nonau snemeHTta. OmpeneneHue (opMyibl BeLIeCTBA HCXOAS M3 KOJWYECTBEHHBIX JIAHHBIX
NpoAyKTOB peakuuu. OmpexneneHue (OpMysbl OpPraHUYECKHX BEIIECTB HAa OCHOBE 0OIIei
(opMyIIbI TOMOJIOTHYECKOTO psizia.
Tema 5. 3aKoHOMEpPHOCTH NPOTEKAHUSI XUMHYECKUX pPeakuui
[TonsiTHie O TEMIOBBIX IpoLEcCaX MPU XMMHUYECKHUX PEaKLUUAX. DK30- U dHIOTEPMHUUYECKHE
peakuuu. BeraucieHns 1o TepMOXUMHAYECKUM YPaBHEHHSIM.
Hemoncmpayusa. Peakuus pa30aBieHUsT KOHLUEHTPUPOBAHHOM CEpHOW KHUCIOTHI U
IIPUTOTOBJIEHUE XJIOPHJIa AaMMOHHUSL.
ITonsTue ckopoctu peakuyuu. GakTOpsbI, BIUAIONIME HA CKOPOCTh PEAKLIUHU.
OnpeneneHre CKOPOCTH PEAKIINU.
Llemoncmpayus. BnusiHAE yCIIOBUM POTEKAHKS PEAKI[UU HA €€ CKOPOCTD.
[TonsiTne XUMHYECKOTO paBHOBECHS. CrnocoObl  CMEIIEHHUS  XUMHYECKOTO
paBHOBecus. [IpuMeHeHNe TaHHBIX 3HAHUN B XUMUYECKOM IIPOU3BOJICTBE.
Tema 6. KomOMHMpoBaHHBIE 3a1a4H
Pemenne KoMOMHUPOBAHHBIX 3a7ad.
Tema 7. KauecTBeHHbIE peakiun
Teopust 2NEKTPONIUTUYECKON JAMCCOLMALMU. OJIEKTPOJUTBI M HEDJIEKTPOJUTHL. KaTHOHBI,
aHMOHBI. MeXaHn3M JHMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJIAMH XHMHUYECKOW CBSI3H.
Crenenp qucconnanuul. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.
Peaknun monHOrOo OOMeHa. YCIOBHUS TPOTEKAHUS pPEAKIUH HMOHHOTO OOMEHa, TOJHBIE |
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBAa KHMCIOT, OCHOBAaHUN U COJIEH B CBETE
MIPEACTABICHUH 00 AIEKTPOTUTHUCCKON AUCCOIIUAIINH.
[Tonsatne kauecTBeHHOW peakuuu. OnpeneneHre BEIIECTB € IOMOIIBIO  TaOIHUIBI



pPacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEH, XapaKTEPUCTHKA BUAUMBIX U3MEHEHHUH ITPOLIECCOB.
OmnpeneneHre HEOPraHMUECKUX BEIIECTB, HAXOSIIUXCSA B PAa3HBIX CKISIHKAaxX 0€3 3THKETOK, 0e3
WCII0JIb30BaHUs JONOJIHUTENBHBIX PEAKTUBOB.

Ocy1iecTBieHHE IPEBPALLEHUI HEOPraHUYECKUX U OPIaHUYECKUX BEILECTB.

Jlemoncmpayuonnsiii sxcnepumenm. Vinentudukanus pactBopoB cyibdara xeneza (I1),
cynbdara menu (1), xmopuna amoMuHus, HUTpaTa cepedpa ¢ MOMOIIBIO PACTBOPA THIPOKCHAA
HaTpus. aeHTuukanus pacTBOPOB XJIOpUAA HATPpHsL, HoauAa Kaius, pocdara HaTpUs, HUTpaTa
KaJIbLUs C IOMOLIBIO pacTBOpa HUTpaTa cepedpa U a30THOU KUCIIOTHI.

Ocy1ecTBieHHE HENOYKH TPEBPALLECHUM.

Ilpakmuueckue pabomsi. OnpeneneHue B NPOHYMEPOBAHHBIX CKJSTHKaX 0€3 ATHKETOK
pacTBOpOB HHTpaTa cepebpa, I'MAPOKCHAA HATpus, XJIOpHJIA MarHusi, HUTpaTa LUHKa Oe3
HCIIOJI30BaHUs JOIIOJHUTEIBHBIX PEAKTUBOB.

Tema 8. I'maposm3 couieit
I'mpponus o katuony. I'uaponns no aHuony. I uAPOIN3 110 KATUOHY U AHUOHY.
I'maponu3s B Heckoibko cTyneHel. Cpena o0pa3yromuxcs cliabbIX JIEKTPOIUTOB.
Ipakmuueckaa paboma «OnpeneneHune Cpeasl THIPOIN30BAHHBIX COJIEH ¢ TTOMOIIHIO
WUHIUKATOPOBY.
Tema 9. OkHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIHI
OKuCINTENIbHO-BOCCTAHOBUTEINIbHBIE PEAKIINH, 3JIEKTPOHHBIN OaaHC OKUCIUTEIbHO-
BOCCTaHOBUTENIBbHOMN peakiu. CocTaBlIeHUE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO0/1a 3JIEKTPOHHOr 0 OanaHca.
Tema 9. I'eHeTH4eckasi CBAI3b MeXK1Y KJIACCAMHU COeIMHEHMI.
I'enernueckas CBA3b MEXKAY KJaCCaMH HEOPraHMYECKUX U OPraHUYECKUX COCIUHEHUN.
ITonsiTe 0 reHeTHYECKOM CBs3U. ['eHeTHUecKuil pAax MeTasuia. [ eHeTuyeckuil psij HemeTalla.



IInanupyemble pe3yabTaThl

JIMYHOCTHBIE
VY oOyuaromierocs 0ynyT chOpMHUPOBAHBI:
- TOTOBHOCTh U CITIOCOOHOCTH K CAMOPAa3BUTHIO U CAMOOOPA30BaHUIO,
- TOTOBHOCTh K OCO3HAHHOMY BBIOOpY U TIOCTPOEHHUIO JaibHeiieil o0pa3zoBaTelbHOI
TPACKTOPUU HA OCHOBE YCTOHYMBBIX ITO3HABATEIBHBIX HWHTEPECOB U  (HOPMUPOBAHUS
YBaXXUTEILHOTO OTHOILICHUS K TPYIY;
- TEJOCTHOE MHPOBO33PEHHUE, COOTBETCTBYIOIIECE YPOBHIO PA3BHTHUS HAYKHM U OOIICCTBEHHOM
MPAKTHKU;
- OCO3HAHHOE, YBWXHUTEIHHOEC W JIOOpPOKEIATeNbHOE OTHOIICHUE K JIPYTOMY YEIOBEKY, €ro
MHEHHUIO U1 MUPOBO33PEHHUIO;
- TOTOBHOCTbH BECTH JMAJIOT ¥ IOCTHTaTh B3aUMOTIOHUMAHUS;
- KOMMYHHUKATHBHas KOMIIETEHTHOCTh B OOIEHWHM U COTPYJHUYECTBE CO CBEPCTHUKAMHU U
B3POCIIBIMH B TIpoIlecce Y4eOHO-HCCIEIOBATEIbCKOW, TBOPUECKOH ¥ JPYyrUX BHJIOB
JESITEIIbHOCTH;
- IIGHHOCTD 3/I0POBOTO M 0€30IMaCHOT0 00pa3a KU3HU;
- OCHOBBI HKOJIOTMUECKON KYJIbTYpPbl M pPa3BUTHE OIbITA JKOJOTUYECKH OPUEHTHPOBAHHOU
pedICKCUBHO-OIICHOYHOW U TIPAKTHYECKOM IEATEIIPHOCTH B )KU3HCHHBIX CUTYaIUSsX.
MeTanpeaMeTHbIe
OOyuaromuiicst npuoOpeTET:
- HHTEJUIEKTyaJIbHbIE U TBOPUYECKUE CIIOCOOHOCTH;
- aHAJTMTHYECKOE MBITIICHUS;
- YMeHHS KIaccu(UIUPOBaTh, CTPOUTH JIOTUYECKOE PACCYX ACHHUE, YMO3aKIIIOUEHUE U JIeaTh
BEIBO/IBI,
- HaBBIKM CaMOCTOSITENIbHOM paboTHI;
- HaBbIKa MyOJIMYHBIX BBICTYIUICHUN TIPH 3aIUTE HCCIIETOBATEIIBCKON PabOTHI
IIpenmeTHble pe3yJibTaThI
OO6yuaromuiicst OyeT 3HaTh:
- 3HQUMMOCTh OCHOB XUMHUYECKON HayKH KaK 00JacTH COBPEMEHHOTO €CTeCTBO3HAHUS;
- OCHOBBI XHMHUYECKOU IPaMOTHOCTH:

OOyyvaromuiics OyeT yMeTh:

- aQHANMM3UpPOBaTh M OOBEKTHBHO OIEHUBATh JKU3HEHHBIE CUTYyallUW, CBSI3aHHBIE C XHUMHUEH,
HaBBIKaMU 0€3011aCHOT0 OOpaICHHSI ¢ BEIIECCTBAMH, UCIIOJIb3YEMBIMH B ITOBCETHEBHOM KH3HU;
TUTAHUPOBATh JKOJOTHYECKH O€30MMacHOEe TIOBEJCHUE B IMEISIX COXPAaHEHUS 3]I0POBbS U
OKPYXKAaroIIel Cpeibl;

OOyuarommiicst OyJeT BIaIeTh:

- YMEHHEM yCTaHABJIMBATh CBSI3U MEXKIYy peaabHO HAOII0JaeMbIMU XUMUYECKUMU SIBICHUSIMU U
MIPOIIECCaMH, POUCXOIAIIIMI B MUKPOMHUPE, OOBSICHATH 3aBUCUMOCTh TPUMEHEHHUS BEMIECTB OT
HUX CBOICTB;

- ONBITOM  HWCIIOJNIB30BAHUS PA3IMIHBIX METOJOB H3YYCHHS BEIISCTB: HAOJIOJNCHUS 3a WX
MPEBPAICHUSIME TIPU MTPOBEICHUN HECIOKHBIX XUMUYECKHIX SKCIIEPUMEHTOB C UCIIOIB30BaHUEM
1a60paTOPHOTO 000PYIOBAHMS U TIPUOOPOB.

®opmbl U BUbI Y4eOHOH AeATeIbHOCTH
Ha 3aHgTHsIX HCIIONB3YyIOTCS KaK KJIACCHUECKUE JJISl MeJaroruku (popMbl M METOIBI
paboThI, TaK M HETPATUIIMOHHBIE.
Dopmbl nposedenus 3aHAMUIL.
YPOK C UCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTUM;
YPOK-UCCIIEJOBaHHUE;



TBOPUYECKHE MPAKTUKYMBI;

YPOK-IIPE3CHTAIUS TPOCKTOB;
Memoowi 0byuenus:

CJIOBECHBIEC METO/IbI (JIEKI[US, OOBSICHEHHUE);

ACMOHCTPAaTUBHO-HAIJIAJAHBIC (I[CMOHCTpaL[I/IH pa60TBI;
HUCCICI0BATCIBCKHUEC METOIBI,

pabora B mapax;
paboTta B MaJbIX IpyIIax;

IIPOCKTHBIC METO/AbI (pa3pa60TI<a IIPOCKTa IO CIHpaId TBOpPUECTBA, MOACIUPOBAHUC,

IIJIAaHUPOBAHUEC ,I[GSITCJ'IBHOCTI/I).

TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHnoBaHue pa3aesioB u Teopust IIpakTnyeckue Bcero
TeM MPOrpaMMBbl padoThI
1. |Beenenue 3 0 3
2. |PacTBOpHI M 3 4 7
CITIOCOOBI KX
MIPUTOTOBJICHUS
3. |BeluucieHus mo 2 18 20
XHUMHUYECKUM YPaBHEHUSM
4. |OnpeneneHue cocraBa cMecei 0 2 2
5. |Onpenenenue GopMyIbl BEIIECTBY 1 3 4
6. |3aKOHOMEPHOCTH 2 6 8
MPOTEKAHUS XUMHYCCKHUX
peakuuii
7. |KoMOMHMPOBAaHHEIE 3a1a9K 0 4 4
8. |KauecTBeHHBIE peakuu 1 5 6
9. |I'maponus coneit 4 0 4
10. |OkucnuTenbHO- 1 5 6
BOCCTAHOBHUTEJIbHBIC PEAKIIHN
11.|T'eneTuueckas CBS3b MEKIY 1 3 4
KJIaccaMM COSITMHEHUH.
OBIIEE KOJIUYECTBO 18 50 68
YACOB 110 NIPOT'PAMME




INHOYPOYHOE IIVTAHUPOBAHUE

Pasznen

Tema

KoJ-Bo
JacoB

Hcnoan3oBanue
odopynosanusi TOUKH
POCTA

Boanbiii uncrpykrax no Th u OT.
(OCHOBHBIE METOABLI XUMUH. PacuérHrie
3ajiaun: TEOpUs U MPAKTUKA

DKCIIEPUMEHT — OCHOBHOM METOJ| XUMHH.
Kak ero Mo>XHO HCIIOIb30BATh.

Mos — eIMHHIIA H3MEPEHUS BEIIEeCTBA.
KonnuecTBO BelecTBa

MaccoBas g0JIs PACTBOPCHHOI'O BCUICCTBA

MaccoBas A0JI1 paCTBOPCHHOI'O BEMIECTBA

MaccoBas 105 PpaCTBOPCHHOI'O BCIICCTBA

PacTBOpMMOCTH BELIECTB

R R R -

/TaTunk TemriepaTypbl
TEPMOITAPHBIN

PacTBOpMMOCTH BELIECTB

/TaTunk TemriepaTypbl
TEPMOITAPHBIN

[IpuroTtoBneHne pacTBOpa ONpeneIeHHON
KOHIICHTPAIlMK CMEITUBAHUEM PACTBOPOB
Pa3IMYHBIX KOHIICHTpAIUil

ATIXP, naTyuk
TeMIIepaTypbl TUIATUHOBBIN

10.

[ IpuroroBneHne pacTBOpa ONpPENEICHHON
KOHIIEHTPALlUU CMEIIMBAHUEM PACTBOPOB
Pa3JINYHBIX KOHLIEHTPAIHA

ATIXP, naTyuk
TeMITepaTypbl TUIATUHOBBIN

11.

OmnpeneneHne Macchl MPOAYKTa PEaKIUH MO
M3BECTHOM Macce OJHOTO M3 Pearrupyrominx
BEIIIECTB

12.

OmnpeneneHne Macchl MPOAYKTa PEaKIUH M0
M3BECTHOM Macce OJHOTO U3 Pearnpyromunx
BCIIIECTB

13.

OnpezneneHue Macchl MPOAYKTa PEAKIUH 110
M3BECTHOM Macce OJTHOTO U3 pearupyroImx
BEIIIECTB

14.

OnpezneneHue Macchbl MPOAYKTa PEaKLUH 110
M3BECTHOM Macce OJTHOTO U3 PearupyroIux
BEIIIECTB

15.

OnpezneneHue Macchl MPOAYKTa PEaKIUH 110
M3BECTHOM Macce OJTHOTO U3 pearupyroImx
BEIIIECTB

16.

OnpezneneHne Macchl MPOAYKTa PEaKIUH 110
M3BECTHOM Macce OJTHOTO U3 pearupyroImx
BEIIIECTB




17.

BoeryucieHue 00bEMHBIX OTHOILIEHUI I'a30B

[TpuGop 11st moTyyeHUs
ra3oB

18.

BbiuucieHue 00bEMHBIX OTHOLLIEHUI I'a30B

[TpuGop m1st moTyYeHHs
ra3oB

19.

3a/1a41, CBA3aHHbIE C OIIPE/IETICHUEM MacChl
pacTBOpa

20.

3a1a4uM, CBA3aHHbBIE C OIIPE/IETICHUEM MaCcChl
pacTBopa

21.

BrruncieHue Macchl, 00beMa, KOJIMYECTBA
BEILIECTBA NMPOAYKTA PEAKIMHU, €CIIU OJHO U3
[pearupyromux BEIeCTB JaHO B U30BITKE

22.

Brrarcnenue Macchbl, 00beMa, KOJIM4ecTBa
BEILECTBA MMPOAYKTA PEAKIINH, €CJIA OJHO U3
[pEarupyromux BEIIECTB JaHO B H30BITKE

23.

Brrancienue Maccol, 00beMa, KOJIMIeCTBA
BEILECTBA MMPOAYKTA PEAKINH, €CJIA OJAHO U3
[pEarupyromux BEIIECTB JaHO B H30BITKE

24.

BrIunciiecHUEe Macchl, 00beMa, KOJIMYSCTBA
BEILECTBA MMPOAYKTA PEAKIINH, €CJIA OJHO U3
[pEarupyromux BEIIECTB JaHO B H30BITKE

25.

[IpoBeieHNE peakMy MEXy BEIECTBAMU,
COJIEpKAIIMMU U3BECTHBIE MACCHI
[pEarnpyroux BELIECTB, ONPEICICHNE
M30BITKA C TOMOIIBIO UHAUKATOPA

ATTXP

26.

OnpeneneHne BbIXoa MPOIyKTa peakluy B
[IPOLIEHTaX OT TEOPETUYECKH BO3MOMXKHOTO

27.

OrnpeneneHne BbIXOa MPOIyKTa peakluy B
[IPOLIEHTaX OT TEOPETUYECKH BO3MOKHOTO

28

OrnpeneneHne BbIXoa MPOyKTa peakliuy B
[IPOLIEHTaX OT TEOPETUUYECKH BO3MOMXKHOTO

29

OHpC,I[CJ'ICHI/IC BbIXO/Jla ITPOAYKTA pCAKIINU B
[TPOLCHTAX OT TCOPETUICCKU BO3MOXKHOT'O

30.

Pacyer HpHMCCCﬁ B pCarupyromux BCIICCTBAX

31.

OnpeﬂeneHHe cocraBa CMECH, BCC
KOMIIOHCHTbI KOTOpOfI BBaHMOHCﬁCTBYIOT C
YKa3aHHBIMU p€arcHTaMu

ATIXP

32.

Ornpenenenne cocraBa CMeCH, KOMIIOHEHTBI
KOTOPOU BBIOOPOYHO B3aMMO/ICHCTBYIOT C
YKa3aHHBIMHU peareHTaMu

ATIXP

33.

BriBos1 (hopMyIibl BellecTBa Ha OCHOBE
MacCOBOH J0JIH 2JIEMEHTOB




34. BriBo (OpMyIIBI BellecTBa Ha OCHOBE 1
MacCOBOM J0JIU AJIEMEHTOB
35. BriBoa (hopmysibl BelecTBa Ha OCHOBE 1
MacCOBOM J0JTH DJIIEMEHTOB
36. Bb1BO1 hOpMYJIBI BEIIECTBA HA OCHOBE 1
MacCOBOM J0JIU JIEMEHTOB
37. PacueTsl M0 TEPMOXUMHUYECKUM YPaBHCHUSIM 1
38. PacdeTsl MO TEPMOXUMHUYECKUM YPaBHEHHSIM 1
39. CKOpOCTh XUMHUYECKUX PEaKITUi 1 [TpuGop niis
IMeMOHCTpaIuu
3aBUCUMOCTH CKOPOCTH
XUMAYECKUX PEAKLIUHA OT
a3JIMYHBIX (DAKTOPOB
40. CKOpOCTb XMMHUECKUX PEaKLMi 1
41, XUMHYEeCKOEe paBHOBECHE 1
42. XMMHYECKOE paBHOBECHE 1
43. XUMHYEeCKOEe paBHOBECHE 1
44, XYMHYECKOE paBHOBECHE 1
45, KoMOMHHUpOBaHHBIC 337241 1
46. KoMOnHMpOBaHHbBIE 3374l 1
A7 . KoMOnHMpOBaHHBIE 337241 1
48. KomMOnHMpOBaHHbBIE 33741 1
49. CriocoObl onpeieNIeHHst HEOPraHMUECKUX 1
BEIICCTB
50. CriocoObl onpeieNIeHHst HEOPraHMUECKUX 1
BEIICCTB
51. JKCIIEpUMEHTAIILHOE OIpe/IeIIEHUE 1
HEOPraHMYECKUX BEIIECTB
52. (DKCIIEpUMEHTAJILHOE OIpEJIeICHNE 1
HEOPraHMYECKUX BEIIECTB
53. (DKCIIEPUMEHTAIBHOE OIPEIEIICHNE 1
HEOPraHMYECKUX BEIIECTB
54. DKCIIEPUMEHTAIIBHOE OIPEIETIECHUE 1
HEOPraHMYECKUX BEIIECTB
55. [ vponm3 coneit 1
56. ['mnposmu3 coneit 1
57. [ 'vponm3 coneit 1




58.

[ vponus conen

59. OKHCITUTENFHO-BOCCTAHOBUTENILHBIE PEAKIIUU.
DJIEKTPOHHBIN OamaHc

60. OKHUCITUTEIILHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIUH.
(DJIEKTPOHHBIN OanaHc

61. OKUCITUTEIILHO-BOCCTAHOBUTEITLHBIC PEAKIIHH .
(DJIEKTPOHHBIN OaaHc

62. (OKUCITUTEIILHO-BOCCTAHOBUTEIIBHBIC ~ PEAKIIUH.
(DJIEeKTPOHHBIN OanaHc

63. OKUCITUTEIILHO-BOCCTAHOBUTEITLHBIC PEAKIIHH .
(DJIEKTPOHHBIN OamaHc

64. (OKHUCITUTEIILHO-BOCCTAHOBUTEIILHBIC ~ PEAKIIUH.
(DJIEKTPOHHBIN OamaHc

65. [‘eHeTHUeCcKass CBS3b MEXAY OCHOBHBIMHU
KJIaCCaMU HEOPraHUYECKON XUMUU

66. [‘eHeTHuecKasi CBS3b MEXAY OCHOBHBIMHU
KJIacCaMy HEOPraHWYECKOW XUMUH

67. [‘eHeTHuecKasi CBS3b MEXAY OCHOBHBIMHU
KJIacCaMy HEOPraHUYECKOW XUMUH

68. [‘eHeTHuecKasi CBS3b MEXAY OCHOBHBIMHU

KJIaCCaMU HeOpFaHH‘IeCKOﬁ XHUMHUHN




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJBLHOTO
MPOLIECCA

1. lludposas (komnwsroTepHas) sadoparopus (LIJT)

2. JlaT4uk TeMIiepaTypbl IUIATHHOBBIN

3. JaTuuk TeMriepatypbl TepMOIApPHBIi

4. Natuuk pH npennasHayeH A1 ”3BMEpEHUs: BOJOPOoaHOTO noka3arens (pH).

5. JlaTuMK ONTHUYECKOW IIOTHOCTU (KOJIOPUMETP) — MpeaHa3HA4YeH it
U3MEPEHUs ONTUYECKOM MIOTHOCTH OKPAIIEHHBIX PACTBOPOB

6. JlaTyuk 37eKTpONpOBOAHOCTH

7. JlaTyuk XJIOpUA-UOHOB

8. JlaTuuk HUTpPaAT-MOHOB

9. Anmapar 115 mpoBeieHNsT XuMudeckux peakiuit (AITXP)

10. [Tpubop I HEMOHCTpAIMU 3aBUCUMOCTH CKOPOCTH XWMHYECKHX
peaKIuii OT pa3TMYHBIX (PAKTOPOB

11. [Tunerka-go3aTop

12. banst koMmOMHUpPOBaHHAS

13. [Tpubop asst moyry4eHus ra3on

METOIUYECKHUE MATEPHUAJIBI U151 YUUTEJISA

1. labpuensa O.C. OOmass xuMus: 3agayd W yOopaxkHeHus — M.:
[Tpoceemenne, 2006. — 191 c.

2. I'yakora A.C. 500 3agau o xumun — M.: [IpocBemenue, 1981. — 159 c.

3. 3agaun Bcepoccuiickux omummuan o xumuu / Ilox pen. B.B. Jlynuna —
M.: U3n-Bo «Dx3amen», 2005. — 480 c.

4, Jla6buit FO.M. Pemienue 3aga4 Mo XUMHH C TIOMOINBIO ypaBHEHHH H
HEPaBEHCTB.

— M.: [Ipocsemenne, 1987. — 80 c.

S. MarpecueBa H.H., Ky3pmenko H.E. Yuuce pemars 3agaun no xumuu — M.

[Ipoceemenne, 1986. — 160 c.
6. Hoommuckuit 1.1, Tumbl XuMUYECKUX 3a/lady U CIIOCOOBI UX PEIICHUS. —

M.: OO0 «M3natensctBo OHMKCY, 2006. — 176 c.
1. Okaes E.b. Onmumnuaasl no xumuu — MH.: TerpaCucrtemc, 2005. — 144 c.
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