


B oOyueHun xumuu 00JbIIOE 3HAYEHHUE MMEET 3KCIIEPUMEHT. AHAIMU3UPYs PE3yJbTaThl
NPOBEAEHHBIX OMNBITOB, OOy4aromuecs: yOeKAaloTcs B TOM, YTO T€ WJIM WHBIE TEOPETUYECKUE
IPEJCTaBICHUS. COOTBETCTBYIOT WJIM INPOTHBOPEYAT pPEAJbHOCTH. TOJBKO OCYIIECTBIIASA
XUMHUYECKHM SKCIIEPUMEHT MOKHO IIPOBEPUTH JIOCTOBEPHOCTH IIPOTHO30B, CHEJIAHHBIX Ha
OCHOBaHMHU Teopuu. B mporecce skcriepuMeHTaIbHONU paboThl 00yyaroImuecs: MpuoOPETatoT OMNbIT
NO3HAHUSL PEATBHOCTH, SBISIOMIUICS BaXXHBIM JTarioM (OPMUPOBAaHUS Yy HHUX YOEXJIEHUH,
KOTOpBIE, B CBOKO 0YEPE/Ib, COCTABIIIIOT OCHOBY HAyYHOI'O MUPOBO33PCHMSL.

Buenpenue oOopynoBanus 1udpoBoi naboparopuu LeHTpa «Touka pocTa» IMO3BOJUT
KayeCTBEHHO M3MEHMTH Ipolecc oOyueHus: Xxumuu. KonuuecTBeHHBIE 3KCIIEPUMEHTHI MO3BOJIAT
MOJTy4YaTh JOCTOBEPHYIO MH(POPMAIHMIO O MPOTEKAHWU TE€X MM MHBIX XMMUYECKHUX MpoIeccax, o

cBOWcTBax BewlecTB. Ha OCHOBe MOJIyueHHBIX 3KCHEPUMEHTANbHBIX JaHHBIX OOydarouiuecs
CMOT'YT CaMOCTOSITEJIbHO JIeJIaTh BBIBOABI, 0000INATh PE3yNIbTaThl, BBIABIATH 3aKOHOMEPHOCTH,
YTO OJHO3HAYHO OYyJeT COCOOCTBOBATH MOBBIIIEHUIO MOTHBALIMU O0YYEHUS IIKOJIBHUKOB.

JUis u3ydeHus JOMOJIHUTENBbHOM 00pa30BaTelIbHOM HpOrpaMMbl «DKCHEpUMEHTaIbHAs
XMMHS» Ha 3Tarie OCHOBHOr0 0011ero o0pa3oBaHust oTBoUTCS: 8 -9 kitaccbl—70 yacos.

JononHutenbHast — oOpa3zoBarenbHas — MporpaMma  «OKCHEpUMEHTAJIbHAs — XUMUS»
obecrieunBaeT yCBOSHUE OOYJAOIIMMHUCS BOKHCUITUX XUMUYECKUX 3aKOHOB, TCOPUH U TIOHSATHUH;
(bopMHpyeT MpeACTaBIEHUE O POJIM XMMHUU B OKPYXKAIOIEM MUpPE U JKU3HU uenoBeka. [Ipu stom
OCHOBHO€ BHUMAHHUE YJIESAETCS CYIIHOCTH XUMUYECKUX PEaKLUi U METO/1aM UX OCYLIECTBIICHUS.

OaHMM 13 OCHOBHBIX IPHUHIMIIOB IOCTPOCHUS MPOrPaMMBbl SIBJISETCS IPHUHLIMII
JOCTYIHOCTH. DKCIEPUMEHTAJIbHbIE JaHHbIE, NOJIYYEHHbIE OOYYaIOUIMMUCA HPU BbINOJIHEHUH
KOJINYECTBEHHBIX OMNBITOB, IO3BOJSIOT OOYYarOIIMMCSl CaMOCTOSITENIbHO JeJlaTh BBIBOJIBI,
BBISIBJISTH 3aKOHOMEpHOCTH. [loX0/bl, 3a10KEHHbIE B COAEpHKAHUE NPOrPpaMMbl Kypca, CO3/1al0T
HEOOXO/AWMBIC YCIIOBHSI Ui CHCTEMHOTO YCBOCHHS OOYyYarOIIMMHUCS OCHOB HAyKH, JUIA
oOecrieyeHrsT Pa3BUBAIOLIETO M BOCHMTBHIBAIOIIETO BO3JEHCTBUS OOyYeHHS Ha JIMYHOCTh
oOyuroamerocs. @PopMupyemble 3HAHHUS JIOJDKHBI CTaTh OCHOBOM CHCTEMBI yOEXKIEHU
IIKOJIbHUKA, EHTPaJIbHBIM SAPOM €r0 Hay4HOTO MHUPOBO33PEHUSI.

JlononHuTeNbHAs 00pa3oBaTesbHAs MPOrpaMMa MO3BOJIIET MHTETPUPOBATh pealn3yemble
MOJIXO/bI, CTPYKTYPY M COJep)KaHue IpH OpraHuM3aluu oOyueHus xumuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0aze Jr000ro U3 JOCTYMHBIX y4eOHO-MeToanuecKkux komiiekcon (Y MK).

Hcnonb3oBanue obopynosanus «Touka pocta» npu peanuzanuu nasHoi 1Ol no3Bosser
CO3/1aTh yCIJIOBUS:

* ISl pacHIMPEHUs COJEPKaHUS IKOJIbHOTO XUMHUYECKOro 00pa3oBaHMUs;

* 1S MOBBILICHUS M03HABaTENbHON AKTUBHOCTH oOyyaroumxcs B
€CTeCTBEHHOHAY4YHOI 001acTu;

* JUI pa3BUTHS JTMYHOCTH peOEHKa B mpoliecce 00y4eHus: XUMUH, €ro CIIOCOOHOCTEMH,
dbopMUpOBaHUST M  YAOBJIETBOPEHHUS COLMAIbHO 3HAYUMBIX HWHTEPECOB H
MOoTpeOHOCTENH;

* U1 paboThI ¢ OJJapEHHBIMH MIKOJIBHUKAMHU, OPTaHU3ALUU UX PA3BUTUS B PA3TUUHBIX
o0acTax o0pa3oBaTeNbHOM, TBOPUYECKOM J1EATEINbHOCTH.

Ilens u 3amaun

e Peanu3anus JONOJHUTENBHBIX OOpa30BaTeNbHBIX MPOrpaMM MO Y4eOHBIM HpeaMeTam
€CTECTBEHHOHAYyYHOW HAIPaBIIEHHOCTH;

® BBE/ICHHE COBPEMEHHBIX CpPEACTB OOyYeHUs M BOCIUTAHUS JUIS HM3ydeHUs (B TOM 4HCIE
HKCHEPUMEHTAIBHOI0) JUCIUIUIMH (MOJYyJel) €CTeCTBEHHOHAYYHOW HAINpaBIEHHOCTH MpU
peanu3ay JAOMOJIHUTENBHBIX 00pa30BaTeNbHBIX MPOrpaMM, B TOM YHUCIE JUIS PacIIMpEeHHUs
coJiepKaHusl y4eOHOro nmpeaMera « X uMHUs».

® BOBJICYEHHE O0YUAIOIIUXCS B IPOCKTHYIO A€ATEIBHOCTb.

bazoBerii komIuiekT obopynoBaHus 1eHTpa «Todka pocra» obecreunBaeT 3 PeKTHBHOE
JOCTUKECHHE o0pa3oBaTeNbHbIX pe3yabTaToOB 00y4aroUMMuUCs 1o porpaMmam
€CTeCTBEHHOHAYYHOH HaNpaBICHHOCTH, BO3MOXKHOCTh YIUIYOJNEHHOTO M3YYEHHUS OTHIEIbHBIX
MPEIMETOB, B TOM YHUCIIE JUI1 (OPMHUPOBAHUS M300PETATENBCKOTO, KPEaTUBHOTO, KPUTHUECKOTO
MBIIUICHUS, Pa3BUTHUS (PYHKIMOHAIBHOW TPAaMOTHOCTH Yy OOY4YaloIIUXCS, B TOM 4YHUCIE
€CTECTBEHHOHAY4YHOU U MaTEMaTUYECKON.

DOKCIIEpUMEHT SIBJIAETCS MCTOYHUKOM 3HAHMH W KPUTEPHEM HX HCTUHHOCTH B HayKe.
Konuenmus coBpeMeHHOro 00pa3oBaHHs IOAPA3yMEBAET, UYTO B Y4YEOHOM SKCIEPUMEHTE



BEAYUIYI0 POJIb JIOJDKEH 3aHATh CaMOCTOSITENIbHBIM  MCCJIEAOBATEIbCKUNA  YUCHUYECKHI
9KCIIEPUMEHT.

CoBpeMEHHbIE SKCIIEPUMEHTAIIBHBIE UCCIIEOBAHMS 110 XUMHM YK€ TPYIHO IPENCTAaBUTh
0e3 HCMOJb30BAaHUSI HE TOJBKO aHAJOrOBBIX, HO M LHU(PPOBBIX HU3MEPHUTEIbHBIX Hpubopos. B
®denepansaoM ['ocynapctBennoM O6pazoBarensHoM Crangapre (PI'OC) npornucano, 4To 0JTHUM
U3 YHUBEPCAIbHBIX y4eOHBIX ICHCTBHIA, MPUOOPETaeMbIX 00yUYaIOMIMMUCS, TOJDKHO CTaTh YMEHUE

«IPOBEJEHUSI ONBITOB, IPOCTBIX ASKCHEPUMEHTAIBHBIX HCCICJOBAaHUM, MPIAMBIX H
KOCBEHHBIX M3MEPEHHUH C UCIOJIb30BAHUEM AHAJIOTOBBIX M LUMPOBBIX H3MEPUTEIbHBIX
pubOpOBY.

VY4eOHbII IKCIEPUMEHT N0 XUMHH, TPOBOJUMBINA Ha TPAAMLMOHHOM O0OpYAOBaHHH, Oe3
pUMeHeHUs U POBLIX JIabopaTOpHil, HE MOKET MO3BOJIUThH B MOJIHOM Mepe pelInTh Bce 3a7aun
B COBPEMEHHOM HIKOJIE. DTO CBSA3aHO C PAJIOM IPUYHH:

* TPQAMLIMOHHOE IIKOJIBHOE OOOpYyAOBaHUWE U3-32 OrPAHUYEHUS TEXHUYECKUX
BO3MOKHOCTEH HE NO3BOJISIET IPOBOJUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEI0BAHMS;

* JUINTEJIBbHOCTh MPOBEJICHUS XUMUYECKHUX HUCCIIEIOBAHUM HE BCErja corjiacyercs c
JUINTEIBHOCTBIO YUEOHBIX 3aHATHI;

* BO3MOYKHOCTb IIPOBEJICHUSI MHOTHMX HCCIIEJJOBAaHUNM OrpaHUYMBAaeTCs TPEOOBaHUSMU
TEXHHUKHU 0€30M1aCHOCTH U JIp.

[udpoass  mabopaTopusi  MOJHOCTBIO  MEHSET  METOIUMKY W COJIEp)KaHue
OKCHEPUMEHTAIBHON JIESTENPHOCTH M peIaeT BhIIIenepednciennbie npoodnemsl. Llupokmii
CHEKTP JaTYMKOB TIO3BOJIIET OOYdYalOIIMMCS 3HAKOMHUTBCS C [apaMeTpaMu XUMHYECKOTo
SKCIIEPHUMEHTAa HE TOJbKO Ha KAaueCTBEHHOM, HO M Ha KOJHYeCTBEHHOM YypoHe. Lludposas
nabopaTopust  TO3BOJSIET  BECTH  JUIMTENBHBIA ~ OKCIIEPUMEHT  JaXXe B OTCYTCTBHE
AKCIIEPUMEHTATOPA, a YACTOTa UX U3MEPEHUI HETOABIACTHA YEJIOBEUECKOMY BOCIPUSITHIO.

B mnpouecce ¢dopMupoBaHHMs AIKCHEPUMEHTAIBHBIX YMEHHH YYEHUK o0O0ydaercs
MPEeICTaBIATh HHPOPMAIHIO 00 UCCIEA0BAHUN B YETHIPEX BUAAX:

*B BepOaJbHOM: OIHKCBHIBaTh JSKCIIEPUMEHT, CO3/1aBaTh CJIOBECHYIO  MOJEJb
DKCIIEPUMEHTa, (PUKCHPOBAaTh BHUMaHHE HA  HM3MEPSIEMBIX  BEJIMYMHAX,
TEPMHUHOJIOTUH;

* B TaOJIMYHOM: 3alOJHATH TAaOJMIBI JAHHBIX, JIEXKAIIUX B OCHOBE IOCTPOEHUS
rpaduKoB (IpU 3TOM Yy YyYalluXcs BO3HUKAeT MNEPBUYHOE IMPEJCTABICHHE O
MaciITadax BeITUYHH);

* B rpa)MuecKOM: CTPOUTh rpapuKy MO TaOJIWYHBIM JAHHBIM, YTO JA€T BO3MOXKHOCTb
Mepexo/ia K BBIABIXKEHUIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTH MEXy BEITUUYNHAMU
(mpu 3TOM y4YUTENb MOKA3bIBACT MPEUMYILECTBO B BHU3YaJlM3allMU 3aBUCHUMOCTEHN
MEXy BEIMYMHAMHU, HAIJISIIHOCTh U MHOTOMEPHOCTH);

*B BHJE MaTeMaTHYEeCKUX ypaBHEHHUH: JaBaTb MaTeMaTUYEeCKOE OINHMCAHHE
B3aMMOCBSI3U BEJIMYMH, MaTEMAaTHYECKOe 00001IIECHHE.

dopMUpOBaHUE HCCIE0BATENBCKUX YMEHUI 00y4aromuXxcs BBIPAXKAIOTCS B CIEAYIOIINX
JEUCTBUAX:

O ompeneneHue mpoOIeMBI;
IIOCTAaHOBKA HCCIIEI0BATENIbCKON 3a/1a4H;
IJIAaHUPOBAHUE PEIICHUs 3a/1auH;
MOCTPOEHUE MOJIETIEN;
BBIIB)KEHUE TUIIOTES;
SKCIIEPUMEHTAJIbHAS IIPOBEPKA TUIIOTE3;
aHaJIN3 TaHHBIX SKCIIEPUMEHTOB WU HAOJIIOACHMIA;
(bopMyIpoBaHUE BHIBOJIOB.

0O O O O O O O



1. COAEP)KAHUE JONOJHUTEJBHON OBPA3OBATEJIBHOM ITPOT'PAMMBbBI
OAKCIIEPUMEHTAJIbHAS XUMMS» nas 8-9 kiaaccos (70 yacos )
¢ ucnoJib3oBanuem odopynosanus Llenrpa «Touka pocray

Pa3znen 1. OcHOBBI IKCIIEPUMEHTAJILHO XUMUM (22 1)

XuMus — HayKa dKCIiepuMeHTalibHast. BBoaHbIi mHCTpyKTax 1o Th

Hemoncmpayuonnsiii Ixcnepumenm Ne 1.0O3HaKoMiIeHHE C J1a0OPaTOPHBIM 00OPYJOBAHUEM; MPUEMBI
0e30macHOi pPabOThI ¢ HUM.

Ilpakmuueckan paooma Ne 1. IlpaBuna TexHUKH O€30IACHOCTU TNpU padoTe ¢ Ja0OPaTOPHBIM
obopynoBanueM. M3ydeHre CTpoeHUs TIaMeHU» MeTO bl TTIO3HAHUS B XUMUU. DKCIIEPUMEHTAIbHBIC
OCHOBBI XUMHU

Jlabopamopuwtit onvtm Nel.PaccMOTpeHHE BEIIECTB C Pa3IWYHBIMUA (PU3UUYECKUMH CBOHCTBaMU
(Menp, KKene30, IUHK, cepa, Boja, XJIOPHT HATPHUS)

Jlabopamopnuiit onvim Ne 2. «J1o kakoil TeMiiepaTypbl MOKHO HarpeTh BEIIECTBO?»

Jlabopamopnuiii onbtm Ne3.VI3yueHue CBOWCTB BEIIESCTB: HarpeBaHUE BOJbI, HArpEeBaHUE OKCHA
kpemuus (IV). Jlabopamopnwtii oneim Ne 4. «3mepeHune TemmepaTypbl KUIMEHHUS BOJBI C MOMOIIBIO
JaT4uKa TeMIepaTypsl U TepMoMeTpa» Jlabopamopuwiii onvim Ne 5.«OnpeneneHue TeMIIEpaTypbl
TUIABJICHUS U KPUCTALUIMU3AIIUN METaJIa»

[lepBoHayanbHble XUMHUYECKHUE MOHATHS. YHCThIE BEIIECTBA U CMECU

Jlabopamopuwiit onvim Ne6. WccnenoBanume (U3HYECKMX W XUMHUYECKHUX CBOWCTB MPHUPOIHBIX
BEIIECTB (M3BECTHSIKOB).

Uucteie BemectBa W cmecu. CnocoObl paszeneHus CMecei: ACHCTBME MarHMTOM, OTCTauBaHHE,
buIbTpOBaHKE, BBHIAPUBAHWUE, KPUCTAILIU3AIUS, TUCTHIIISIIHS.

Jlabopamopuuiit onvim Ne7. Pa3nenenue cMecu KeJE3HbIX ONUIIOK U CEpPhl C MOMOIIBI0 MarHuTa.
Jlabopamopuwtit onvim Ne8. IlpuroToBieHWE © pas[elIeHHUE CMECH JKele3a U Cephl,
pasneneHue cMecu He(TH M BOABI (PACTUTEILHOIO Macja U BOJBI).

Ilpakmuueckaa padoma Ne 2. OBnajeHue HaBbIKaMHM pa3AeiICHUS OJHOPOAHBIX U
HEOJHOPOJHBIX CMECEeH: OTCTamBaHUE, (DUILTPOBAHHE, BBIMAPUBAHHUE, KPUCTALIH3AIINS,
TUCTWLISAIUS (TIEPETOHKA).

DOU3NYECKNE U XUMUYECKHUE SIBIICHUS.

Jlemoncmpayuonnstit Ikcnepumenm N 2. «Bpinenenue u MOTIJIONICHAE TEIUTa — MPU3HAK XUMHUYECKOH
peaKLm»

Jlabopamopuwtit onvim Ne9.llpumepsl GU3NYECKUX SIBJICHUI: cTHOAHNE CTEKIISTHHON TPYOKH, KUISTYCHUE
BOJIbI, TUIaBJIeHUE TapaduHa. Jlabopamopnuiii onvim Nel(.Ilpumepbl XUMHUECKUX SIBIICHUN: TOpPEHUE
JPEBECUHBI, B3aUMOJICCTBHE MpaMopa C COJISIHOM KUCIOTOW. ATOMBI M MOJIEKYJIbI, HOHBI. BemiecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTpoeHUsI. KpucTammndaeckre pemeTKu.

Hemoncmpayuonnviii onoim Ne 3.«Temneparypa IUIaBJI€HUS BEIIECTB C pPa3HbIMU THUIIAMU
KPUCTAJUIMYECKUX peIETOK» [IpOCThIE M CIOXKHBIE BELIECTBA. XUMHUYECKUN JIEMEHT. XUMUUYECKUI
3Hak. [IpocThie BemiecTBa: METaUIbl U HeMeTaluibl. Jladopamopuwtii onetm Ne 11. 3HaKOMCTBO C
oOpa3liaMyd TpPOCTBIX BEILIECTB: METaUIOB M HeMeTaioB. OnucaHue cBOWUCTB. Jlabopamophuiii
oneim Nol2.V13ydeHue oOpa3lloOB METAIJIOB M HEMETAJUIOB (CEephl, Kele3a, alloMHHUs, rpadura,
Menu u ap.).CrokHbIe BEIeCcTBa UX COCTaB U CBOMCTBA.

Jlabopamopueiii onvim Ne 13. 3HaKOMCTBO C 0Opa3IlaMH CJIOXHBIX BEIISCTB, MHHEPAIOB W TOPHBIX
nopoj. OnucaHue CBOMCTB.

Jemoncmpayuonnsiii sxcnepumenm Ne 4. «PaznoxeHne BOJbI AIEKTPUUECKHUM TOKOM)
Jabopamopuwtit oneim Nel4.VcnibiTaHue TBEPAOCTH BELIECTB C moMomibio koyekuun «lllkana
TBepAOCTHY». DOpMYIIBI CIOXKHBIX BellecTB. KauecTBEeHHBIN U KOJIMYECTBEHHBIM COCTaB BEIIECTBA.
Jlemoncmpayuonnwiii  Ikcnepumenm Ne 5. «Paznoxenue ocHoBHOro kapbonata wmemu (I1)
(Mamaxura)y»

@opMynbl CIIOKHBIX BeleCcTB. KauecTBEHHBIM M KOJMYECTBEHHBIM COCTAaB BEIIECTBA.

HazBanust cioxHBIX BewlecTB. PeakTuBbl. OTHUKETKH. I'pynmbl XpaHEHUs PEaKTHBOB.

VYcnoBusi XpaHEHHUS U UCIIOJIb30BaHUS. 3aKOH COXPAHEHUSI MAaCChI BEIIIECTB.

Jemoncmpayuonnwiii.  Ixcnepumenm Ne 6.«3aKOH COXPaHEHHs] MacChl BEIICCTB» XHUMHYECKHUE
npeBpanieHusi. XUMUYECKHEe PEeaKIIuH.

Jabopamopuwviii onvim Nel5.1lpuzHaku TpPOTEKaHHWS XMMMUYECKHUX peEakLUUi: HarpeBaHUE MeEIHOMU



IIPOBOJIOKH; B3aMMOJEMCTBHE pPAacCTBOPOB €AKOr0 HaTpa M XJIOpHAa MEAU; B3aUMOICHCTBUE PaCTBOPOB
YKCYCHOM KHCJIOTHI M THAPOKApOOHATA HATPHSL.

XuMH4YecKkue ypaBHEHUs. BbIIIOHEHNE TPEHUPOBOYHBIX YIPAXHEHHUM 110 COCTABJIICHUIO yPaBHECHUN
XUMHUYECKUX peaKUUi TUIlbl XUMUYECKUX PEAKLHUI

Jabopamopuuiii onvim Nel6.Tunbl XUMHUYCCKHX peakiuii: pasinoxenue ruapokcuga meam  (I1);
B3auMOjIeHCTBUE kene3a ¢ pactBopoMm xsopuza meau (I1), BzammoneiictBue oxcuma memu (1) c
pacTBopoMm codisitHoM kuciaoThl. [Tonroroska k 'MA, BITP.

Tecmoswtii konmpoap. «OCHOBBI SKCIEPUMEHTAIBHOU XUMHUN».

Pasjnen 2. [IpakTHKYM 110 H3Yy4YeHHIO Ira30B: KHCJI0poaa 1 Boaopoaa (7 9)

Kucnopon. Peakiuu, ucronb3yemsble JuIsl MOTYUYEHHS KUCIOpOa B Ja00paTopuu

Jemoncmpayuonnsviii Ikcnepumenm Ne 7. «llonydenune u coOupaHue KUCIOpoJa B JabopaTopuH H
3all0JIHEHUE UM ra3omerpa» XUMHUUYECKHE CBOMCTBA Kucyiopoaa. OKCHbl.

Jlabopamopnbstii onotm Nel7.«I'openue cepbl B pocdopa Ha BO3TyXe U B KHCIIOPOIL»
Jlabopamopmnuwtii onetm Nel8.«'opeHue xenesza, Meau, MarHusi Ha BO3yXe U B KUCIIOPOJIE»
Jlabopamopnutit onetm Nel9. PaccmoTrpenue o6pasioB okcuoB (yrieposaa (1V), Bogopona,

dbocdopa, meau, kanblus, xese3a, kpemuaus). I Tonroropka x I'MA, BITP

Bo3nyx u ero cocras.

Jlemoncmpayuonnsiit sxcnepumenm Ne 8. «OmpeseneHue coctaBa BO3IyXa»

Bogopon. Ilonmyuenue Bomopoma. Mepsl OezomacHocTd mpu pabore ¢ BomopoaoM. [IpoBepka Ha
gucrory. [pemyunit ras. [Jemoncmpayuonnwiit 3kcnepumenm Ne 9. «llomydenue um coOupanue
BoJopoAa B iaboparopuu. OneiT KaBenauma» Xumuueckue cBoMcTBa Bojopoaa. [Ipumenenue.
Hemoncmpayuonnstii 3xcnepumenm Ne 10.«1lonydyenne Bo10poJa peakiMeil altOMUHUSI CO CMECHIO
cyiabdata Meau U XJopuaa HaTpus» /JJemoncmpayuonuviii Ikcnepumenm Ne 11.«3aHumarenbHble
OIBITBI C BOJOPOJIOM: JieTarolasi OaHKa, B3PHIBAIOIIMECS Iy3BIPH, JETAIONIME MbBUIbHBIE IIAPUKU.
Tecmogulit kKonmpoaw: «IIpakTUKyM MO M3YYEHMIO ra30B: KHCIOpPOJa U BOJIOPOAAN.

Pa3nen 3. [IpakTHKYM N0 M3y4YEeHUIO CBOCTB BOABI H PacTBOpoB (9 1)

Boga. Metonbl onpeneneHyst coctaBa BOAbl - aHAIU3 U CHUHTES.

Jlabopamopnuuii oneim Ne 20.«Onpenenenre BOJONPOBOAHON U AUCTHIIIIMPOBAHHON BoABI»DU3HYECKIE
1 XMUMUYECKHE CBONCTBA BOJBI.

Jlabopamopmnbwtit onetm Ne21.Oxpacka UHAUKATOPOB B HEUTPATBLHOM Cpefie

Jlabopamopuwtit onvtm Ne22.CpaBHeHue npoO BOJBI: BOJOMPOBOIHOMN, U3 TOPOJCKOTO OTKPHITOTO
BozoeMa. Boma — pactBopurens. PacTBopsl.

Jlabopamopnuuii onvim Ne 23. «3ydeHne 3aBUCIMOCTH PACTBOPUMOCTH BEILIECTBA OT TEMIIEPATyphI»
HacpllieHHbIe 1 HEHACHIILIEHHBIE PACTBOPHI.

Jabopamopnutii onvim Ne 24. «Habnooenue 3a pocmom Kpucmaioe»

Jlaoopamopuutii onvim Ne 25. «llepecvluyennvtii pacmeopy»

Ilpakmuueckan padoma Ne 3 «Onpedenenue KOHUESHMPAUUU GEU4ECNE KOJIOPUMEMPUYECKUM
Memooom no KaaiudoposouHomy paguxy»

Kpucrannoruaparsi.

Jlabopamopuwtit onvim Ne 26.«Onpedenenue memnepamypvl paznodceHus KpucmaiioZuopama
IToaroroska x 'MA, BIIP

Tecmoswtii konmpons: «[IpakTUKyM 10 U3yUYEHUIO CBOWMCTB BOJIBI U PACTBOPOBY.

Pasnen 4. OcHoBbBI pacueTHO xumum (4 4)

Monp — CAWHHUIIa KOJIMYCCTBA BCIICCTBA. MOHHpHaH Macca. BeraucieHust mo XuMU4ecKuM YpaBHCHUAM.
3akoH ABoraapo. MossipHbIii 00beM ra30oB. OTHOCUTENIbHAS TNIOTHOCTH Ta30B.

O06paboTKa SKCIEPUMEHTAIBHBIX JAaHHBIX C WCIOJIb30BaHWEM IM(GpoBOM 1aboparopuu «Todka pocray.
Urenue rpadukoB, auarpamm

Paznen 5. IIpakTMkyM no H3y4YeHHI0 CBOWCTB BelIeCTB OCHOBHBIX KJACCOB HEOPraHUYeCKHX
coennHeHuit (12 u)

Oxcuppl: knaccudukays, HOMEHKIATypa, CBOMCTBA, MOJIyYeHUE, MPUMEHEHHE.

Jlabopamopnutit oneim Ne27. HaOGnio/ieHNe pacTBOPUMOCTH OKCHIOB aJTIOMUHHMS, HATPUS, KaJIbLIHs
u meau B Boae. Jlaodopamopuwui oneim Ne28.OnpeneneHne KHUCIOTHOCTHU-OCHOBHOCTH CPEbI



IIOJIyYEHHBIX PpAacTBOPOB C IIOMOIIbIO HHAuKaropa. Jladopamopuwiii onvim Ne29. IlomyueHue
YIJIEKUCIIOTO ra3a U B3aUMO/JIEHCTBUE €TI0 ¢ U3BECTKOBOM BOJIOM.

I'mapoxcuapl. OCHOBaHUS: KiIAacCH(HKAIMI, HOMEHKIATYpa, MOJTY4YEeHHUE.

Jlabopamopnuwtit onvim Ne3(.B3aumoneicTBUE OKCHUIOB Kaiublusg M ¢ocdopa ¢ BOJIOM,
oIpeJiesieHue XapakTepa 00pa30BaBUIETOCs THAPOKCHIA CIIOMOIIBIO MHIUKATOPA.

Jabopamopnutit onvtm Ne 31.«Onpenenenue pH pa3nuaabIX cpen»

Ilpakmuueckan paooma Ne 4 «Onpenenenue pH pacTBOPOB KUCIOT U IIETIOYECH

XuMHYECKHE CBOMCTBA OCHOBaHMM. Peakuns HelTpanuzamuu. OKpacka HHAUKATOPOB B LIEJIOYHON U
HeUTpallbHOU cpenax. [Ipumenenne ocHoBaHUM.

Jlabopamopmuwtit oneim Ne 32.«Peakius HEUTpaTU3aIm.

Hemoncmpayuonnviii Ixcnepumenm Ne 12.«OcnoBanusa. TeroBod >¢p¢eKT peakiuu THIPOKCHUAA
HATpUS C YIJIEKUCIIBIM Ta3oM»

Jlabopamopnuiit onvim Ne33.B3zaumonelicTBrE pacTBOPOB KUCJIOT CO LIEJI0YaMH.

Jlabopamopusiit onvim Ne34.IlonydeHrue HEPaCTBOPUMBIX OCHOBAHUW M HCCIEJIOBAaHUE UX CBOICTB (Ha
npumepe ruapokcuaa meau (l1)). AMdorepHbie OKCHIIBI U THAPOKCH/IBI.

Jlabopamopuuiii onvim Ne35.Ilomyuenue amQpoTepHBIX OCHOBAaHUI M HCCIEOBAaHUE HMX CBOMCTB (Ha
npumepe ruapokcuiaa muaka (11)). Kuciaorer. Cocras. Kinaccudurkarusa. Homenknarypa. Ilonyuenue
KHUCJIOT.

XuMHYecKue CBONCTBA KUCIIOT

Jlabopamopnuiit onvim Ne36.B3aumoneiicTBue MeTaJlIoB (MarHus, IIMHKA, Kejle3a, MEAN) C pacTBOpaMu
kuciot. Jlabopamopuwiii onvim Ne37.BzaumoneiictBue okcuma memu (1) u okcuma I1uHKa C
pPacTBOPOM CEpHOU KHUCHOTHL. Jlabopamopustii onvtm Ne38. B3aumoneiicTBue pacTBOPOB KHUCIOT C
HEpPACTBOPUMBIMU OCHOBAHUSMHU.

Comu. Knaccudukanus. Homenknarypa. CriocoObl MOydeHUsT COJIEH

Ilpakmuueckasn paboma Ne 5. «IlonydeHrne MeTHOTO KyIiopocay

CaoiicTBa coneil. ['eneTnueckasi cBsI3b MEX/1Yy OCHOBHBIMU KJIacCCAMHU HEOPraHMYECKHUX COEAMHEHUN
IIpakTnueckas padora Ne6.PemieHue skcriepuMeHTaIbHBIX 3a7ad 1o Tteme «lIpakTukym mo
U3Y4YEHHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHWYECKUX COEIUHEHUID)

IToaroroska k 'MA, BIIP

Tecmogvui  Konmponap: «IIpakTHKyM 110 H3Y4EHHMIO CBOWCTB BELIECTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUN».

Pasznen 5. OcHOBBI ONBITHO-IKCIIEPUMEHTAIBHOM M MPOEKTHOI aesiTeJbHOCTH (164)

TexHuka 0€30MACHOCTH HPHU BBIIOJHEHUH CAMOCTOSTEIBHBIX ONBITOB M 3KCIEPUMEHTOB B JIOMAIlIHUX
YCIIOBUSIX U C MCIOJIb30BaHHUEM 00O0PYIOBAHMSI XMMUUYECKOH J1abopaTopHu.

IIpakTnueckas paGora Ne7. OOpamieHue co cTekyioM (crubaHue CTeKISIHHOW TpyOKH,
M3TOTOBJICHHE: MTUMETKH; KAMISPOB; MPOCTEHIINX Y3JI0B; IPOCTEUIIINX TPHUOOPOB)

XUMHAUYECKUN aHAIN3: KAYECTBEHHBIA U KOJIMYECTBEHHBIN

Teopernueckne OCHOBBI OIBITHO-DKCIEPUMEHTAIBHON U TMPOEKTHOW JeATeIbHOCTH. BBIOOp Tembl
npoekra. [limanupoBanne neATEIbHOCTH.

[TonroroBka mnpoekra. CO6op wuHopManmuu 1O JaHHOM Teme. MoaenupoBaHUE MNPOEKTHON
NesTeNbHOCTH. BrinonHeHne yueOHbIX TPOEKTOB, ONBITHO-IKCIIEPUMEHTAJIBHBIX paloT.
IIpakTnueckue padorbl Ne§-12 o temam npoekToB yuamuxcs [IoAroroBka y4eOHBIX MPOEKTOB K
3amuTe

IIpomexyTouyHas arrecranus. 3aIIUTAa NPOEKTOB

ITonroroBka k 'MMA, BIIP: pemenue npakTuko opueHTHpoBaHHbIX 3anaHuil [logrotroska x I'MA, BIIP:
pelnieHne NpakTUKO OPUEHTUPOBAHHBIX 3aJaHUMN

O06oOmenre, cucTeMaTu3alusi ¢ KOPPEKUMs 3HAaHUW  ydaluxcs 10  JIOMOJHHUTEIbHOM
00pa3oBaTeIbHON MpOrpaMMe « IKCIIEPUMEHTATbHAsT XUMUS

TecToBBINH KOHTPOJIB.

Temamuka OnvIMHO-IKCHEPUMEHMATbHBIX U  HPOEKMHBIX padom ¢  UCHONB306AHUEM
ooopyoosanus yenmpa « Touka pocmay:

1. DkcnepTU3a MPOAYKTOB MUTAHUS MO YINAKOBKE.

2. OnpeneneHyue KadyecTBa BOJOIPOBOJHONW BOJBI.

3. Onpenenenue CBOMCTB BOJIOMPOBOJHON U TUCTUILIMPOBAHHON BOIBI.

4. KucI0THOCTh aTMOC(EPHBIX OCAIKOB.



7. IloydyeHue nepechIeHHbIX paCTBOPOB.

8. Onpenenenue TemIiepaTypbl pa3lIOKEHHUS KPUCTALIOTHApATa.

9. OmnpezienieHre KUCIOTHOCTH TOYBHI.

. I3ydeHue 11e104HOCTH Pa3InyHbIX COPTOB MbLJIa U MOIOIIIMX CPEACTB.

. UninkaTopHbIe CBOMCTBA Pa3IMYHBIX PAaCTEHUH U LIBETOB (C onpenesienueM pH pacTBopoB).
. OnpeneneHue kayecTna XJ1eOOMEKapHOU MyKH U XJie0a.

. OnpeneneHue KauecTBa KHCIOMOJIOYHBIX MPOTYKTOB.

10
11
12
13

14.

15.
16.
17.
18.
19.
20.

Onpez[eneHI/Ie 3aBUCUMOCTH HU3MCHCHUA pH OCJIbHOI'0 M IMaCTCPHU30BAHHOI'O MOJIOKa OT CPOKOB

XPaHCHMUS.

OuncTKa BOABI MEPETOHKOM.

OuncTKa BOJIBI OT 3aTrPsSI3HECHUMN.

[IpuroToBieHre MOYBEHHOMN BBITSHKKH M omnpenaeiienue ee pH.

OmnpenenieHre CTENEHU 3aCOJICHHOCTHU TTOYBHI.

KonnyecTBeHHOE ompeneieHue 3arpsi3HEHHOCTH BEIIEeCTBA.

Omnpenenenne maccel okcuaa menu (I1), obnapyxkenue okcuma yriepona (IV) u Bomsl,

MOJTy4aeMbIX MPU Pa3IOKEHUU OCHOBHOT'O KapOoHaTa Meau(Manaxura).
21. Ilonmyyenue, cobupaHue W wuAeHTU(UKALKA Ta30B (BOJOPOJA, KHCIOpPOJAA, YIJIEKUCIOrO rasa,
aMMHaKa), MOHTaX COOTBETCTBYIOIIUX MPHUOOPOB.

2. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS JOIOJHUTEJIBHOM OBPA3OBATEJBHOM
IMPOI'PAMMDBI «(OKCIIEPUMEHTAJIBHAS XUMMUSA» paa 8-9 KiaaccoB ¢ HCHOJIb30BAHHEM
o0opynoBanusi meHrpa «Touka pocra» ¢ onucaHueM YHHMBEPCAJBbHBIX YUYeOHBIX [eilCcTBHIA,
AOCTUraeMbIX 00y4ar0IIMMHUCS

Juunocmmuoie pezyniomamot
Obyuarowuiicss noayyum 803MONCHOCMb OJisl (POPMUPOBAHUSL CLeOVIOWUX TUdHOCmHbIX YV

orpesiesiecHue MOTHBAIIMKM H3Y4YCHHS y4eOHOTO Marepuala;

OIICHUBAHHWE YCBAaWBAEMOTO YyYeOHOrO0 MaTepuajia, WCXOIS W3 COINHAIBHBIX W JIMYHOCTHBIX
LIGHHOCTEH;

MOBBIIIICHUE CBOEro 00pa3oBaTEILHOTO YPOBHS M YPOBHS TOTOBHOCTH K

U3YYCHHUIO OCHOBHBIX HMCTOPHYECKUX COOBITHH, CBSI3aHHBIX C Pa3BUTHEM

XAMHUH U OOIIECTBA;

3HaHME TPABWJI MOBEACHUS B UPE3BBIUANHBIX CHUTYAIUsX;

OIIEHHBAHHE COIIMATBLHON 3HAUMMOCTH TIPO(DECCHA, CBI3aHHBIX C XUMHEH;

BIQJICHWE TMpaBWIaMHd 0O€30MacHOro  OOpamieHUuss ¢  XUMHYECKMMH  BEIIECTBAMH U
000pyI0BaHNEM, MPOSIBIICHUE 3KOJOTUICCKOW KYIBTYPHI.

Memanpeomemmnuwie pe3yirbmamot
Pecynamuenvie

Obyuarowuiicss nOaYuUm 803MONCHOCMb OJisi PopMuUposanus ciedyiowux peeyramuenvix YVJ/I:

LeJiernonaraiie, BKIIOYas MOCTAHOBKY HOBBIX LieJiel, MpeoOpa3oBaHUe MPaKTHUYECKOM
3a/1a4M B MO3HABATEJIbHYIO0, CAMOCTOSITEIbHBIN aHaU3 yCJIOBUH JOCTH)KEHUS LU Ha
OCHOBE Yy4YETa BBIJICICHHBIX YYHUTEIEM OPHUEHTHPOB JICHCTBUS B HOBOM YYEOHOM
Marepualie; INIaHUPOBAaHUE Ty TH JOCTHKCHUS TeJeH;

YCTaHOBJICHHE IIENICBBIX IPHOPUTETOB, BBIZCICHNUE AaJIbTEPHATHBHBIX CHOCOOOB JOCTHKCHUS
nenu u BbIOOp Hambonee 3¢ (GeKTUBHOrO Crocoba;

YMEHHUE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMS U YNPABIATH UM;

yMEHHUE NMPUHUMATh PELICHHs B MPOOJIEMHON CHUTYaInH;

MIOCTAHOBKA Y4EOHBIX 33/a4, COCTABJICHHUE TIaHA U IOCIEeI0BATEIbHOCTH JICHCTBHIA;
opranu3zanys paboyero Mecra MpH BHIMOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA;
IPOTHO3MPOBAHNE PE3yJbTaTOB OOy4YEeHHs, OLEHWBAHHE YCBOGHHOTO MaTepHaa,
OLICHKAa KayecTBa M YPOBHs IIOJYYCHHBIX 3HAaHUM, KOPpEKIHs IUlaHa W crocoda
TEUCTBUS TPU HEOOXOTUMOCTH.



llosnasamenvivie
Obyuarowuiicss noayYUm 803MONCHOCMb Ol YOPMUPOBAHUS Cledyrouux nosHasamenvhvlx YV/I:

— TIOMCK U BbleNieHue MHpOpMaIiy;

— a”HaiM3 YyCIoBUM u TpeOoBaHUM 3amayM, BBIOOp, COMOCTaBiIeHHE U OOOCHOBaHME cIrocola
pelleHns 3a/1a4i;

— BBIOOp Hambonee >(PPEKTUBHBIX CHOCOOOB pEUICHHS 33/Ja4d B 3aBHCHUMOCTH OT KOHKPETHBIX
YCJIOBHUI;

—  BBIIBIDKEHHE M O00OCHOBaHHE TMIOTE3bl, BEIOOp crocoba e€ MpoBepKH;

—  CaMOCTOSITEJIbHOE CO3/IaHHE aJIrOpUTMa JESTeIbHOCTU MPH PELIeHUU MpoOJieM TBOPUYECKOTO U
IIOMCKOBOT'0O XapaKTepa;

—  YMEHMS XapaKTEepU30BaTh BELIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM;

— ONHUCHIBAaHME CBOMCTB:  TBEPABIX, IKUJIKUX, Ta3000pa3HbIX BEIIECTB, BBIJACICHHE UX
CYLIECTBEHHBIX MPU3HAKOB;

— u300pakeHHE COCTaBa MPOCTEUIIHMX BEHIECTB C MOMOIIBI0 XUMHUYECKHX (OPMYIT U CYIIHOCTH

XUMHUYECKUX pEeaKUUi C MOMOIIBI0 XMMHUYECKUX YpPaBHEHUN;

— T[poBeleHUE HAONIOACHUMN, ONMHUCAHWE MPU3HAKOB U YCJIOBUU TEUEHUS XUMHUYECKHX PEaKIIHi,

BBIMIOJIHEHUE XUMHUYECKOTO OKCIEPUMEHTa, BBIBOJAB HAa OCHOBE aHajdu3a HaONIOAEHWN 3a

SKCIIEPUMEHTOM, pEIIeHHWE 3aJad, IOJIyYeHUE XUMMYECKOM HHQOpMalUu U3 Ppa3InyHbIX

HCTOYHUKOB;

— YMEHHE OpPraHW30BLIBaTh MCCIEIOBAHHE C IEJIbI0 MPOBEPKU TUIOTE3;

— YMEHHE JeNlaTh YMO3aKI4YeHHs (MHAYKTUBHOE U 1O aHAJIOTHU) U BBIBOJBI;

— yMeHHEe OOBEKTMBHO OIICHMBAaTh HWH(POPMALMIO O BEHIECTBaX M XHUMHYECKHX IMpoIeccax,

KPUTHUYECKH OTHOCUTHCS K IICEBJOHAYYHONMH(pOPMALIUY.

Kommynuxkamusnwie
Obyyarowuiica nOIYYUmM 603MONCHOCMb OJisl POPMUPOBAHUSL CLEOYIOWUX KOMMYHUKamueuwvix YVJ{

— TIOJIHO€ M TOYHOE BBIPAXXEHHWE CBOMX MBICIEH B COOTBETCTBUU C 3aJa4aMH M YCIOBUSIMH
KOMMYHHKAIIAH;

— aJIeKBaTHOE MCII0JIb30BaHUE PEUYEBBIX CPEACTB JJIs YUacTUS B JUCKYCCHHM U apryMEHTAI[MH CBOEH
MO3UIUH, YMEHHUE NPECTABIATh KOHKPETHOE COAEpXKaHUE C COOOIIEHHEM €ro B NMHUCBMEHHOM U
YCTHOH (opMe, ONpesesieHrne CIOCO00B B3aUMOAECHCTBUS, COTPYJHHUYECTBO B MOUCKE U cOope
nHpOpMaINY;

— ompeaeseHHe crocoO0B B3aUMOJCHCTBUS, COTPYAHUYECTBO B MOUCKE U cOope nHpOpMaIuu,
ydacTue B JHajiore, IUIAHUPOBaHUE OOIIMX CIIOCOOO0B palOThI, MPOSBICHHE YBAXHUTEIHHOIO
OTHOIICHHUSI K JIPYTUM Yy4alluMCs; OIMCAaHHWE COJCPXKAHUS BBITOJIHSAEMBIX JEHCTBUH C IEIBIO
OPHEHTHUPOBKH B MPEIMETHO- IPAKTUIECKOH NeATEILHOCTH; YMEHHS YIUTHIBATh Pa3HbIC MHEHHUSI
U CTPEMUTHCS K KOOPIUHALUY PA3IMUHBIX MO3UIUNA B COTPYTHUYECTBE;

— (¢opmynupoBaTh COOCTBEHHOE€ MHEHHE M MO3MIIHMIO, apryMEHTHPOBAaTh M KOOPAMHHUPOBATH €€ C
MO3UIUSAMHU MApTHEPOB B COTPYAHHUYECTBE IMPU BHIPAOOTKE OOIIETO pEeLIeHUs] B COBMECTHOM
NeSTeIbHOCTH;

— OCYIIECTBIISITh B3aUMHBIA KOHTPOJIb M  OKa3blBaTh B  COTPYJHHUYECTBE HEOOXOAMMYIO
B3aMMOIIOMOIITb;

— TIUIaHUpOBaTh oOUIME CcHocoObl padOThI; OCYLIECTBISATH KOHTPOJIb, KOPPEKIHUIO, OIEHKY
necTBuil mapTHEpa, yMETh yOexKaaTh;

— HCIOJIb30BaTh aJICKBATHBIEC A3BIKOBBIE CPEACTBA JUIsi OTOOpaKeHUsI CBOUX YYBCTB, MBICIEH,
MOTHBOB W TIOTpeOHOCTEH; OTOOpakaTh B peud (OmucaHue, OOBSICHEHHE) COJACpKaHUE
COBEpIIIaeMbIX JEUCTBUH, KaKk B (OpMe TPOMKOW COLMAIM3UPOBAHHOW pedH, Tak U B (opme
BHYTPEHHEHN peuH;

— pa3BUBAaTh KOMMYHHMKAaTHBHYK KOMIIETEHLMIO, HCIIOJIB3YSl CPEICTBA YCTHOM U IHUCBMEHHOM
KOMMYHHUKalMM Ipu paboTe C TeKCTaMH YydeOHMKa U JIONOJIHMTEJIBHOW JIMTEPaTypoil,
CIIPaBOYHBIMHU TaOJMLAMH, MPOSBIATh I'OTOBHOCTh K YBA)XKEHHMIO MHON TOYKM 3pEHMs IpU
00CYKIE€HNUU Pe3yJIbTaTOB BBHIMOJIHEHHONW paOOTHI.




IlIpeomemmnsvie pezyromamul
Obyuarowuiics Hayyumcs:

NPUMEHSATh OCHOBHBIE METOJIbI MTO3HAHUS: HAONIOACHUE, U3MEPEHHE, SKCIICPUMEHT;

OIUCHIBATH CBOMCTBA TBEPABIX, KHUIKHX, ra3000pa3HBIX BEIIECTB, BBIACIAS MX CYIIECTBEHHBIC
NPU3HAKWY,

pacKpbIBaTh CMBICI 3aKOHA COXPAHEHUsS MACChl BEIICCTB, aTOMHO-MOJICKYJISIPHONH TEOPHH;
pa3indatb XUMHWYCCKHUC U (1)I/I3I/I‘-ICCKI/I6 SABJICHUA,

Ha3bIBATh IIPU3HAKU U YCJIOBUA NIPOTCKAHUA XUMHWYCCKUX peaKHHﬁ;

cobionaTh npaBuiia 6e30nacHoi paboThI MPY IPOBEACHUU OIBITOB;

M0JI30BATHCS JA00OPATOPHBIM 000PYAOBAaHUEM U ITOCYA0M;

[oJIy4yaThb, COOMpaTh Ta3000pa3HBIC BeEIIeCTBA M pPAclO3HaBaTh HX; XapaKTEPH30BaTh
(¢r3uUecKue M XMMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCTUHEHUM,
OPpOBOAUTL  OIIBITHI, MOATBCPIKAAOININC XUMHYCCKUC CBOMCTBA HN3YYCHHBIX KJIACCOB
HCOPraHM4YCCKHX BCIICCTB,

pacKpbeIBaTh CMBICII TIOHSTUS «PAacTBOP», BBIYUCIATH MACCOBYIO JOJIIO PAacTBOPEHHOIO
BEILIECTBA B PACTBOPE, TOTOBUTh PACTBOPHI C OMPEAECIEHHON MACCOBOM JI0JIEW PACTBOPEHHOTO
BEIIIECTBA;

XapaKTepHU30BaTh 3aBUCUMOCTH (PU3MUECKHX CBOMCTB BEIIECTB OT THIIA KPUCTAJUIMYECKON
peIHéTKI/I, OIIPCACIIATL BUI XUMHUYECCKON CBSI3H BHCOPraHNM4CCKUX COCANHCHUAX
pacKpbIBaTh OCHOBHBIC TOJIOKEHUS TEOPHUH 3JIEKTPOJIUTHYECKOM HCCOIUAINU, COCTaBISAThH
YPaBHEHHS DJICKTPOJIMTHUYECKON IUCCOLMAIIMH KUCIIOT, IIEJIOUEH, COeil M peaKIfii HOHHOTO
oOMeHa;

packpeiBaTh  CYIIHOCTh  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMd,  OINpeaelsiTh
OKHUCJIMTENIb U BOCCTAHOBUTENb, COCTABISITH YPaBHEHHS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKkumi;

Ha3bIBATh ¢)aKTOpBI, BJIMAIOIIME HA CKOPOCTH XUMHUYECKOH pCaKkuuu;

XapaKTCpU30BaTh B3aUMOCBA3b MCKY COCTABOM, CTPOCHUCEM U CBOMCTBaMH HEMETAIIJIOB 1
METaJlIOB;

MPOBOAMTH OIBITHI MO MOJTYYEHHIO M W3YYCHUIO XUMHUYECKHX CBOWCTB Pa3IMYHBIX BEIIECCTB;
IpPaMOTHO 00pamaThCs ¢ BEIIECTBAMU B MOBCEIHEBHOM KH3HU.

Oobyuarowguiica noayuum 603MONCHOCMb HAYYUMBCA:

BBIJIBUT'aTb U HNPOBEPATH SKCIICPUMCHTAJIBHO THUIIOTC3BI O XUMHUYCCKUX CBOMCTBaxX BCUICCTB Ha
OCHOBC HX COCTaBa H CTPOCHHA, HUX CIOCOOHOCTH BCTyIIaTb B XHMMHWUYCCKUEC PCAKIHUH, O
XapakTepe U MPOJIYKTaX Pa3InUHbIX XUMHUYECKHUX PEaKInii;

XapaKTEepPU30BaTh BEIIECTBA MO COCTaBY, CTPOCHHIO M CBOMCTBAM, YCTaHABIMBATh MPUYMHHO-
CJICACTBCHHBIC CBA3U MCXKIAY NJAHHBIMU XapaKTCPUCTUKaAMHU BECUICCTBA,

COCTABJISITh MOJIEKYJISIPHbIE M TIOJIHBIE HOHHBIE YpPAaBHEHUS IO COKPAIIEHHBIM HOHHBIM
YpaBHEHUSAM;

MIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCIUTEIHHBIE WM BOCCTAHOBUTEIHHBIC
CBOMCTBA C YUETOM CTEMEHEW OKUCICHUSIAJIEMEHTOB, BXOAIIUX B €0 COCTAaB;

BBIJIBUTaTb W TIIPOBEPATH OKCICPHUMCEHTAJIBHO THUIIOTE3BI O PE3yjbTaTax BO3)I€fICTBPI$I
pa3nMYHBIX (DAKTOPOB HA U3MEHEHUE CKOPOCTH XUMUYECKON PEaKInH;

UCIONIb30BaTh MPUOOPETEHHBIE 3HAHWS JUISI  SKOJOTHYECKH TPaMOTHOTO TOBEICHHS B
OKpY>Karoleu cpexe;

HUCITOJb30BAThH HpHOGpCTéHHLIe KJIIFOYCBBIC KOMIICTCHIIMN IIPU BBIMIOJIHCHUN NNPOCKTOB U PCIICHUN
y4eOHO-UCCIIEIOBATEIbCKUX ~ 3a/1ad [0 HW3YYEHHMIO CBOMCTB, CIIOCOOOB TOJNyYEHUS U
pacrno3HaBaHUs BEILIECTB;

00BEKTUBHO OIIEHUBATh HH(POPMAIIUIO O BEIIECTBAX U XUMHYECKHUX MPOLIECCaX;

OCO3HaBaTh 3HAUEHUE TEOPETUYECKUX 3HAHUN MO XUMHUHU JJs TNPAKTUYECKOW N1eATeIbHOCTH
YCJIOBCKA; CO34aBaTb MOACIM W CXCMbI [JIsI PCHICHUS y‘IGGHBIX 1 IO3HABATCIIbHBIX 3aaay,
MOHUMAaTh HEOOXOIUMOCTh COOJIOACHUS MpEANHCAHUN, MIpeyiaraéMblX B HHCTPYKLHUSX IO
HCIIOJIB30BaHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.



DopMbI KOHTPOJIA

Dopmuposanue HKT-komnemenmuocmu ooyuarouuxcs
Y4eHUK Hay4YUTCs:
UCTOJB30BaTh  pa3Hble NpPUEMbl IOMCKAa HMHPOPMALMU HA TEPCOHAIBHOM  KOMIIBIOTEpE B
00pa3oBaTeIbHOM MPOCTPAHCTBE C MCIOJIb30BAHUEM 000PYA0BaHUALUPPOBOH J1aOOPATOPUH;
- IICTIOJIB30BaTh PA3NIMYHBIE CIOCOOBI XpaHEHHs M BH3YyalIM3alMd HWHPOpPMALKMU, B TOM YHUCIE, B
rpaduueckoit hopme

Dopmuposanue KoMnemeHmMHOCMU 6 001acmu  ONbIMHO-IKCHEPUMEHMAIbHOU U  NPOEKMHOU
oesamenibHOCHU

Y4eHUK HayduTCs IUIAHUPOBATH M BBIMOJHATH YUEOHOE HMCCIICIOBAaHWE U YUYCOHBIH MPOEKT, MUCIOJIB3Ys
o0opyaoBaHUE, MOJICIIA, METO/IbI, TPUEMBI, aJIEKBATHBICUCCIICAYEMOM TpodIeMe.

Y4YeHuK MOJIyduT BO3MOKHOCTh HAYUUTHCS CAMOCTOATENBHO 3aJyMbIBaTh, ILUIAHUPOBATh U BBIINOIHATH
yuyeOHOe HccieloBaHue, y4eOHbIH M COIUANBbHBIAIIPOCKT M0 €CTeCTBEHHOHAYYHON HAMpPaBICHHOCTH.

Yuem pezynomamoe

Dopmbl U nepuoOUIHOCIb KOHMPO.iA

Bxoomnoii xonmpons nipoBoAUTCS B Hayajle y4eOHOro roja i MPOBEPKH HAYAJIbHBIX 3HAHUM M yMEHUU
00y4aroImxcs.

Texywuti KOHmMpPOIbL TIPOBOJUTCS HA KAXKIOM 3aHATHH B OPME TIeIarorndecKoro HaOIro1eHusl.

Tecmogblii KOHmMpPO.Ib OCYLIECTBISETCS IO OKOHYAHUU U3YYEHUS KaXKJJ0r0 pas/ena.

IIpomesxcymounas ammecmayus TPOBOAUTCS B KOHIE y4eOHOro roja B (GopMe 3aIUTHl IPOEKTa,
MO3BOJISIET MPOBECTH AaHAIHM3  PE3YJIbTATHBHOCTH OCBOCHHS  OOYYaIOUIMMHCS OCHOB OIIBITHO-
SKCIIEPUMEHTAJIbHOW U MPOEKTHOM JAESITEIBbHOCTH JONOJHUTEIBHOW 00pa30BaTENbHONM MPOrpaMMBI
«KCTIEPUMEHTAIIbHAS XUMHUSI.

Kpumepuu oyenku pe3ynibmamoe 0c60eHuss npOZpammsl Kypca

PaboTa oOyuaromuxcst olleHuBaeTcs Mo TPEXYPOBHEBOM ILIKaie, MpeAoararoied HaTuurue ciaelyromux
YPOBHEI OCBOEHHS MPOrPaMMHOI0 MaTepHalia: BBICOKUN, CPEIHUMN, HU3KHUI.

Bbicokuii ypoBeHb: 00yJaromuiicss J€MOHCTPUPYET BBICOKYIO OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTH
B 00pa30oBaTEeNbHON JEATEIIHOCTH, MPOSBISET HHULIMATHBY, HE MPOIYyCKAaeT 3aHATHS 0€3 YBaKUTEIbHOM
IIPUYMHBI, IEMOHCTPUPYET BBICOKUI YPOBEHb 3HAaHUM M KOMIIETEHIIMH, BJIaZICET HA BBICOKOM TBOPUYECKOM
ypOBHE NPUOOPETEHHBIMU B X0JI€ U3yYEHUS IPOrPaMMBbl YMEHUSMHU U HaBbIKAMU;

Cpennuii ypoBeHb. O0OydaroUIMics JE€MOHCTPUPYET OTBETCTBEHHOCTh U 3aMHTEPECOBAHHOCTh B
00pa3oBaTeNbHON JEATENbHOCTH, IPOSBIAET XOPOLIUil YpOBEHb 3HAHUN M KOMIIETEHLIMI; MHUIIMATHUBbI HE
IpOSIBIISIET, HO CIIOCOOCH MOJAECPKUBATh HMHULMATOPA B NPEJIaraéMOM IOJie JIeATeNbHOCTH, B
JIOCTaTOYHOMCTENEHHU BIIaIeeT MOIyYaeMbIMU B X0/1€ U3YUEHUSI IPOIPaMMbl YMEHUSIMU U HaBBIKAMH;
Huskmnii  ypoBeHb:  0oOyyaromuiicsi  JEMOHCTPUPYET  HEIOCTATOYHYIO  OTBETCTBEHHOCTb MU
3aWHTEPECOBAHHOCTh B 00pa3oBaTeNbHON JEATENBbHOCTH, IOCEIIAeT 3aHATHS OT ciydas K CiIydaro,
MOKa3bIBaeT YAOBJIETBOPUTENIbHBIA YpPOBEHb 3HAaHUM M KOMIETEHIWH, B 1enoM ciaabo Biaaeer
MI0JIy4a€MBbIMH B X0J1€ U3yUEHUS IPOrPaMMbl YMEHUSMHU U HaBBIKaAMH.

®opMbI pe3yJIbTATOB OCBOCHHUS I0NOTHUTEILHON 00Pa30BaTe/ILHON IPOrPAMMBI:

1. OT™MeTKa ypOBHS JOCTHKEHHI 00y4aroIerocs B JUCTE MeJaroru4eckoro HabIoIeHNS;

2. 3anucu B XKypHaJle yuéTa 0 pe3yJIbTaTUBHOCTH y4acTUs 00Yy4arOIIUXCsl B MEPOIPUATHAX

Pa3HOTO BUAA M YPOBHS (IUILIOM, IpaMOTa, 0J1aro1apHOCTh);

3.3anucu B xKypHaje yuéra 00 yyaCTUU B BBIE3HBIX MEPOIIPUATHUSAX.



TEMATHYECKOE IINTAHUPOBAHUE

JTONMOJTHUTEIbHOM MPOrpaMmbl «JKcIepuMeHTaJIbLHAss XumMus» - 8-9 kimaccesl (70 yacoB) ¢
HCoJb30BaHueM ooopyaoBanusi Llentpa «Touka pocray»

Paszpnen Tema Komnuects
O 4aCOB

Pa3zpen 1. Memoncmpayuonnoiii 3kcnepumenm Ne 1. Osznaxomienue c aadopamopuvim | 2D y

OcHoOBBI 0bopyodosanuem; npuémol 6€30nAcCHOUPAOONbL C HUM.

IKCIIEPHMEHTAJILH Ilpakmuueckasa paboma Ne 1 «IIpasuna mexnuku 6ezonacnocmu npupadome ¢

oii XUMUH aadopamopusim 0dopyoosanuem. Hzyuenue cmpoenus niamenuy

MeTo bl MO3HAHUS B XUMMU. 3KCHepI/IMeHTaHLHLI€ OCHOBBI XMUMHUHU

Jladopatopuplii onpiT Nel, PaccmoTpeHue BemecTs ¢ pasjM4HbIMHA

(pusnyeckumu cBoiicTBaMu (Mellb, Kele30, HUHK, cepa, BOAA,XJIOPHU/
HATpUA)

Jlabopamopusiit onvim Ne 2 «/lo Kakoit memnepamypot MOMHCHO HAZPEMb Gelie-
cmeo?» «H3mepenue memnepamypuol Kunenus» MeToqp IOZHAHUS B XUMUH.
BKCHepI/IMeHTaHbHHe OCHOBbI XUMHHU

JladopaTopHEIii onpIT Ne3. U3yueHne CBOWCTB BeLIECTB: HATPEBAHUE BOJIbI,
HarpeBaHue okcuaa kpemuus (1V).

Jabopamopnuiii onsim Ne 4. «Hccnedosanue 600bl ¢ ROMOULbIO 0AMUUKA
memnepamypusl u mepmomempar

MeToabl TO3HAHUSA B XUMHUU. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUU
Jlabopamopuutii onviin Ne 5. «Onpedenenue memnepamypol naae1eHusA u
KpUCAIU3AUUN MEMainay

HepBOHa‘IaﬂLHHe XHMUYECKHE MOHITHA. UHCThIC BC€IICCTBA U CMECH.

Jabopamopnbuii onvim Ne 6. Heenedosanue pusuueckux — uxumuuecKux céoicme

npuUpooHbIX eujecme (U36eCMHAKOS).

Yucteie BeniecTBa U cMecu. CriocoObl pa3/iesieHnst cMecei: IeHCTBHEe MarHuToM,
oTcTanBaHue, GUILTPOBAHKE, BBINAPUBAHKE, KPUCTAJUIU3AIINS, TUCTHILISLHS.
Jlabopamopnutii onvim N 7. Pazoenenue cmecu scene3nvix onuiok u cepul ¢
HOMOWbIO MAZHUMA.

Jabopamopnbsiit onoiin No8, Ilpuzomosnenue u pazoenenue cmecuicenesa u

cepul, pazdenenue cmecu Hehmu u 600bl (PACMUMENBHOZ0 MACAAU 800bl).

Ilpakmuueckasn paboma Ne 2. Qenadenue HagvlKamu pazoeieHus 00HOPOOHBIX U
HEeO0OHOPOOHBIX cMecell:omcmauganue, Puibmposanue, 6bINAPUSAHUE,
Kpucmanuzayus, Oucmuanayus (nepezonka).

®duznueckre 1 XUMHYECKHE SIBICHUSL.

JHemoncmpayuonnwtii sxcnepumenm Ne 2. «Bvloenenue u noznowenue menna —
RPU3HAK XUMUHYECKOIl peaKyuu

Jabopamopuwiii onvim Ne9. IIpumepwl puzuueckux aenenuii: czubanue
CMEeKIAHHOI mpYyOKuU, KUnA4eHue 600bl, niagienue napaguna.

Jabopamopnsiit onvim Nel0 IIpumepst Xumuueckux aeieHuii: 20penue

Opesecunbl, 63aUMOOCUCIEUEMPAMOPA C CONAHOI KUCTOMOIL.

ATOMBI W MOJIEKYJIbI, HOHBL. BelecTBa MOJEKYJISIPHOr0O U HEMOJEKYJISIPHOTO
cTpoenus. Kpucrammieckue penerky.

Hemoncmpayuonnstii onvim Ne 3.«Temnepamypa ninasnenusn eeuiecme ¢ pasHvimu
MURAMU KDUCMATIUYECKUXDPEUIEMOK)

[IpocThie u cokHbIE BellecTBa. XUMUUECKU 35ieMeHT. XuMuueckuiiznak. [Ipocteie
BEIllECTBA: METAJUIBI U HEMETAJLIB.

Jabopamopnuiit onvim Nel 1. 3uaxomcmeo ¢ o6pazuamu npoCmMuvixeeuiecme:
Mmemainnoe u Hememannos.Onucanue ceoiicme.

JlabopaTopuplii onpitT Nel2. MzydyeHnue 00pa3oB MeTANLI0B HEMETAJLIOB
(cepsl, senne3a, AMIOMHHHAS, TPaduTa, MU U AP.).

Co)KHBIE BEIIECTBA UX COCTAB HCBOKCTBA.

Jabopamopnuiii onvim Ne 13. 3naxomcmeo ¢ oopasyamu cioxicHbIX 6euiecms,
MUHEPAN06 U 20PHBIX NOPOJ. Onucanue céolicms.

Hemoncmpayuonusiit 3kcnepumenm Ned. «Paznosricenue 600bl 21eKmpuyecKum
mMoKOM»

JlabopaTopHuelii onpiT Nel4. UcnbITaHne TBePIOCTH BellleCTB CIIOMOIILI0
koJuieknun «lllkana TBepaocTm».

Dopmyb CJIOKHBIX BeulecTB. KauecTBEHHBII M KOJIMYECTBEHHBIN
COCTAaB BEILIECTBA.

Hemoncmpayuonnsiit 3kcnepumenm Ne 5. «Paznorcenue ocHoéHo20 Kapbonama
meou (1) (manaxuma)»

Dopmybl CJIOKHBIX BemiecTB. KauecTBEeHHBIE M KOJMYECTBEHHBIH
COCTaB BEIIIECTBA.




cDOpMyJ'IBI CIIOKHBIX BemiecTB. Ha3BaHMS CIIOKHBIX BEIIeCTB. PeakTHBEI. OTHKETKU.

['pymisr XxpaHeHUST pEaKTUBOB. Y CIIOBHUSA XpaHEHUS U HCIIOIB30BAHUS.

3akoH COXpaHCHHA MAaCChl BEIICCTB.
,Zlemoncmpauuouubtﬁ IKcnepumenm Nob. «3akon COXPAHEHUA MACCHL seuiecme»

XUMUYEeCKUE TpeBpalleHUss. XUMUUYECKUEePEaAKIIHH.

Jladopatopuplii onpir NelS. Ilpu3Haku NpoTeKaHUs XUMHYECKUX pPeaKLMii:
HArpeBaHUe MeHOI MPOBOJIOKH; B3aMMO/IeiicCTBHEe PACTBOPOB €IKOI0 HATPA U
XJI0pHUAa Melu; B3aUMO/IelicTBHE PACTBOPOB YKCYCHOI KHUCJIOTHI U
THAPOKapOOHATA HATPHUSI.

XYUMUYECKUE YpaBHEHUS. BBINOIIHEHNE TPEHUPOBOUHBIX YIIPAKHEHUN 1O
COCTaBJICHUIO YPABHEHUI XUMHYECKHUX peaKIHii

TuIbl XUMHUYECKUX pEeaKMM

216. Tunwvi XUMUyecKux  peaxkuyuii: pazinodcenue
2uopokcuoa meou (I1); ezaumooeiicmeue ricenesa c pacmeopom xaopuoa meou (I1),
s3aumooeiicmeaue oxkcuoa meou (I1) ¢ pacmeopom conanoit Kuciomol.

TecToBBI KOHTPOJIb: «OCHOBBI IKCIIEPUMEHTAJBHOM XUMUM .

Pazpnen 2. Kucnopoa. Peakiuu, ucnosb3yeMbie I MOJYYCHHS KACIOPO/a B 1a00paTopuu A
IIpakTHkyMm 10 Hemoncmpayuonnsiii 3xkcnepumenm Ne7. «Ilonyuenue u cooupanue xucnopooag
U3Y4YEHHIO T'a30B: aabopamopuu u 3anoiHeHue UM 2a30Mempay
KHCJI0PoJa U XuMu4ecKkue cBoicTBa kucinopoaa. OKCUabL.
BoxOpO/A Jabopamopnuiii onvim Nel7. «I'openue cepvt u ghocghopa na 603dyxe u 6
Kucaopooe»
Jabopamopnuiit onvim Nel8. «I'openue snceneza, meou, mazHus Ha 6030yxe u 6
Kucaopooe»
219. Paccmompenue 06pazyoe okcudoe (yznepooa (IV),
8000poda, hochopa, medu, Kanvuus, jicenezd, KPEMHUs).
Bo3dyx u ezo cocmase.
Jemoncmpayuonnstit 3xcnepumenm Ne 8. «Onpeoenenue cocmasa 6030yxa
Bomopon. Ioxyaenue Bogopona. Mepbl 6e30acHOCTH IIpH padOTe ¢ BOIOPOIOM.
IIpoBepka Ha yuctory. ['peMyunii ras.
Jemoncmpayuonnwtii sxcnepumenm Ne 9. «llonyuenue u codbupanue 6000pooas
aadopamopuu. Onvim Kasenouway
Xumuueckue cBoicTBa Bojopoja. [Ipumenenue.
JHemoncmpavyuonnwiii 3xkcnepumenm Ne 10. «Iloayuenue 600opooa peaxyueit
AIIOMUHUA CO CMECHIO CYNbhama meou u Xa0puoa Hampus»
JHemoncmpayuonnwtii 3kcnepumenm Ne 11.3anumamensvusie onvimol ¢ 6000p00OM:
Jlemarouian 0anKa, 63pblearuuecs ny3vipu, 1emarouiie MolibHble WAPUKU.
TecToBbIi KOHTPO.Ib: «IIPpaKTHKYM 110 H3y4YEHHIO I'a30B: KUCJIO0POJA U
BO0POJAY.
Pazgen 3. Bopna. Metonp! onpesienieHns coctaBa BOJBI - aHAIN3 U CHHTE3. 9y
IpakTukym no Jlabopamopmnwtit onvim Ne 20.
U3y4YeHUI0 «Onpedenenue 6000nPOBOOHON U OUCHUTLIUPOGAHHOU 600bL)
CBOWCTB BOABI U dusnyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI.
pacTBOpoOB Jabopamopnsiit onoim Ne2l, OKpacka uHOUKamopoe 6 HelumpaibHol cpede
Jabopamopnwiii onoimn Ne22. Cpaenenue npod 600bt: 6000nP0OEOOHOIL, U3
OMKDPBIMO020 8000eMa.
Boga — pactBopurens. PacTBopsl.
Jabopamopnuwtit onvim Ne 23. «H3yuenue 3agucumocmu pacmeopumocmu
geujecmeqa om memnepamypoly
Hacpimiennsle  u HEHACBHIIIICHHBIE PAaCTBOPBI.
Jabopamopnuiit onvim Ne 24.«Habnrwodenue 3a pocmom Kpucmasioey
Jabopamopnwiit oneim  Ne25. «Ilepecviuyennotit pacmeopy
Ipakrnuyeckas padora Ne 3 «OnpegeneHue KOHIEHTPALUH BeLIeCTB
KOJOPUMETPHYECKHM 0 KaTUOPOBOYHOMY rpaduky»
Kpucramnoruaparsr.
Jabopamopnuwiit onvim Ne 26. «Onpedenenue memnepamypsl pasioiHceHus
Kpucmanio2uopamay
TecToBbIH KOHTPOJIb: «IIpaKTHKYM IO H3y4YeHHIO CBOHCTBBOABI H
PacTBOpPOBY.
Paznen 4. OcHoBbl | Mosb — eanHMIA KOJIMYeCcTBa BemecTBa. MoJsipHast macca. Beranciienus no 4q

pacdeTHOI XuMHH

XUMHUYCCKUM YpPAaBHCHUSAM.

3akoH ABoraapo. Momspabiii 00beM Ta30B. OTHOCUTENbHAS TUNIOTHOCTH T'a30B.
BpIunciieHust 10 XHMUYECKUM YPaBHEHHSIM.

O0paboTKa IKCIIEPUMEHTAIBHBIX JJAHHBIXC MCIIOIb30BaHuEM LH(pOBOH
naboparopuu «Touka poctay. UreHne rpauKoB, Anarpamm

OOBbEMHBIC OTHOIIICHHS Ta30B IpU XUMHUYICCKUX PEAKIUAX

Pazpgen 5.

OKCI/IHI)IZK.HaCCI/I(l)I/IKaHI/IH, HOMCHKJIATYypa, CBOﬁCTBa, NOJIyU4CHHUC, IPUMCHCHUC.
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IMpakTuky™m no
HU3y4YeHUI0
CBOMCTB BellleCTB
OCHOBHBIX
KJIacCOB
HEOPraHU4ecKUX
coeqUHEHHH

Jabopamopnsri onovim No27. Habniooenue pacmeopumocmu oKcuo08aI0MUnUA,
Hampusa, Kaibyus u meou 66ooe.

228 Onpeodenenue KUCI0MHOCMU-0CHOGHOCHLU

cpeovt NOMYYEHHBIXPACHBOPOE C HOMOUIbIO UHOUKAMOPA.
Honyuenue yznexkucnozo 2a3a u
83aumooeilicmeue e20 ¢ U36eCmK080il8000Il.
I'mapokcunst. OcHoBaHus:knaccu(puKanus, HOMCHKIATYpa,
MI0JIy4YEHHUE.

Jabopamopnoui onvun Ne 30. B3aumoodeiicmeue okcuooe kanvuyus u gocghopa c

6000li, onpeodenenue xapaKxmepa 00pazo6aguiezocs 2UOPoOKCUOAc NOMOuLbIO
UHOUKamopa.

Jabopamopnuiii onuvim No 31. «Onpeodenenue pH paznuunsix cpeo»
IIpakTnueckas padora Ne 4.«Onpenesienne pH pacTBOpoBKHCJIOT H HIeJ04eiD»

XuMIYecKue CBOMCTBAa ocHOBaHMM. Peakins Hefitpanmzamun. Okpacka HHIAKATOPOB
B LICJIOYHOM UHEUTpanbHOU cpenax. IIpuMeHeHne0CHOBaHUM.
Jlabopamopuutit onvim Ne 32. «Peakyuaneiumpanuzayuuy.
Hemoncmpayuonnwiii sxcnepumenm Nel2. «Ocnosanusa. Tennogoii sgpgpexm
Peakyuu ZuOpoKCUOa Hampus ¢ y2ineKuciblM 2azom»

Jabopamopnsiit onvum Ne33. Bzaumoodeiicmeue pacmeopos Kucionmco uieaouamu.
quﬂmuﬂ Honyuenue nepacmeopumuix ochosanuil

uccneoosanue  ux ceoiicme (nanpumepe 2udpoxcuda meou
(I 1).

AmdoTepHBIE OKCHIBI U THAPOKCHIBI.
Jabopamopnuiii onvim No35. Ilonyuenue ampomepuvix ocnosanuit uucciedoganue
ux ceoiicme (na npumepezuopoxcuoa yunka (11)).

Kucnotel.  CoctaB.  Knaccudukanus. Homenknarypa. [ToaydeHne KHCIOT.

XHAMHUYEeCKHE CBOMCTBA KUCIIOT

Jabopamopusiii onovun No36. Bzaumooeiicmeue memannoe (MazHus,yuHKa,

Jcenesa, meou) ¢ pacmeopamMuKuciIom.

Jabopamopnoti onotm No37. Bzaumooeiicmeue oxcuoa medu (11) uoxcuoa yunka c

pacmeopom cepnoukumom bl.

Jabopamopnsiii onoiin No38. Bzaumooeiicmeue pacmeopos Kuciom ¢

HepacmeopumMobiMu OCHOBARUAMU.

Comu. Kimaccudukarms. Homerknarypa. CriocoOb! oTydeHHs COJei

IpakTuuyeckas padora Ne 5. «IloJryueHne MeIHOT0 KYNnopoca»

CBolicTBa cojieit

HpaKTH‘leCKaﬂ paGOTa Ne6. Pe]]IeHl/leZ)KCl'[epPlMeHTa.]'ILH])IX 3aJa4 1mo TremMe
«HpalchcyM o U3y4€HU1o CBOMCTBBEIIECTB OCHOBHBIX KJIACCOB
HECOPraHUYE€CKUX coeTUHEHUI»

TecToBbI KOHTPOJIb: «IIpakTHKYM NMOM3Yy4YeHHIO CBOIICTB BeleCTB
OCHOBHBIXKJIACCOB HEOPraHN4YeCKHUX COCAUHEHMID).

Pa3gen 5. OcHOBBI
ONBITHO-
KCNEPUMEHTATbH
O#i M IPOEKTHOM
AeATeTbHOCTH

TexHuka 0€30TaCHOCTH MPH BHIIIOJHEHUH CAMOCTOSTEIEHBIX OTIBITOB H
OKCIICPUMEHTOB B IOMAIIHUX YCIOBUAX M C UCIIOJIB30BAHUEM 060py11013aHI/m
XUMHUYECKOH JTabopaTopuu.

16 1

IpakTuyeckas padora Ne7. OOpamieHne co CTeKIoM (crudaHne CTeKIITHHOM
TPYOKH, U3TOTOBJICHUE: MUMIETKH; KAMMUIIPOB; MPOCTEHUIIINX Y3JI0B; IPOCTEHIINX
puOOpOB)

XHAMUYECKUH aHAJIN3: KaYeCTBEHHBIN HKOJIHYECTBEHHBIN

TGOpGTI/ILIeCKI/IC OCHOBBI OIIBITHO- BKCHGPI/IMGHTaHLHOﬁ u HpOCKTHOfI JACATCIBbHOCTH.

BLI60p TEMBI ITPOCKTA. HJIaHI/IpOBaHI/Ie JCATCIIBHOCTH.

[Noaroroska npoekra. Co0p MHGOPMALIMHTIO JaHHOH Teme. MoienpoBaHne
MMPOEKTHOMN IeATeIHbHOCTH.

Brimonnenne y‘le6HBIX IMPOCKTOB, ONIBITHO-3KCIICPUMECHTAJIbHBIX pa60T.
l'[paKTuqecmle paﬁon)l 10 TeMaM IPOCKTOB YYalIuXcs

HOHFOTOBK& y‘l€6HLIX MPOCKTOB K 3aIIUTC

HpOMe)KyTO‘lHaH aTTcCcTanys. 3aHII/ITa MIPOCKTOB

Ioxnrotoska k 'A, BIIP: pemenre npakTUKO OPUEHTUPOBAHHBIX 3a1aHUH

O06o0mIeHne, cucTeMaTu3anus 1 KOPPEeKIUs 3HaHUN yJaInuxcs 3a Kype
«DKCTIePUMEHTAIIbHAS] XUMHUSD»
TecTOBBIi KOHTPOJIb.
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