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BBeaenune

B 00yuenun xumun 601bIIOE 3HAUCHHE UMEET SKCTICPUMEHT. AHANM3UPYA PE3yIbTaThl MPOBEAEHHBIX
OIIBITOB, yyaluecs yOexKIa0TCA B TOM, YTO T€ MM MHBIE TEOPETHUECKUE NMPEACTABICHUS COOTBETCTBYIOT
WM TPOTUBOPEYAT PeaibHOCTH. TONbKO OCYHIECTBIAS XMUMHUUYECKUH SKCIEPUMEHT MOXKHO MPOBEPHTH
JIOCTOBEPHOCTh TPOTHO30B, CIETAHHBIX HA OCHOBAHWM TEOPUH. B mpormecce sKcrepuMeHTanbHOn paboThl
yyalmecs MprHoOpeTaloT OMBIT MO3HAHUSA PEATbHOCTH, ABIAIOIMIMNACS BAKHBIM 3TaroM (GOPMHUPOBAHUA Y
HUX YO€KIEeHH, KOTOpble, B CBOIO O4Yepe/lb, COCTABIAIOT OCHOBY HAYYHOr0 MHUPOBO33peHHus. Peammsarms
YKa3aHHBIX ueneﬁ BO3MOKHA TIpA OCHAIICHUU MIKOJIBHOTO Ka6I/IHeTa XUMHUHN COBPECMCHHBIMU HpH60paMI/I "
obopynoBanueM . B pamkax HamuoHanbHOTo mpoekta «O0pa3oBaHHE» 3TO CTano BO3MOXKHBIM Onaromaps
CO3MaHMI0 B 001Ie00pPa30BaTENbHBIX OPTaHHU3AIUIX, PACTIONOKEHHBIX B CENHCKOH MECTHOCTH M MANbIX
ropojiax, LEHTPOB 00pa30BaHMsS ECTECTBEHHOHAYYHOM M TEXHOJNOTHYECKOW HampaBieHHOCTeH «Toukn
poctay . BHenpeHue 3Toro o00py10BaHHs T03BOJUT KAUECTBEHHO M3MEHHTH TpOIece 00YYEHUsS XUMUM .
KonuyecTBeHHbIE IKCTIEPUMEHTHI O3BOMIAT MOMYYaTh JOCTOBEPHYIO HHOPMALIUIO O MPOTEKAHUH TeX WK
WHBIX XUMHYCCKUX IIporeccax, o CBOMCTBAaxX BCIICCTB . Ha ocnose MOJTYYCHHBIX SKCICPUMCHTAJIBHBIX
JaHHBIX 00yYaemble CMOTYT CaMOCTOSTENbHO J€NaTh BBIBOIbI, 0000IIATh Pe3ydbTaThl, BHIBIATH
3aKOHOMEPHOCTH, YTO OJHO3HAYHO OyIeT CHOCOOCTBOBATH MOBBINIEHHIO MOTUBAILMH OOYyUYEHHUS
IIKOJIbHUKOB.

Heapb u 3axaun

+ Peanmszamus OCHOBHBIX 001I€00pa30BaTENbHBIX TPOTPAaMM TI0 YYeOHBIM TIpeaAMeTaM
eCTeCTBeHHOHay‘-IHOfI HaIpaBJICHHOCTH, B TOM YHUCJIC B paMKax BHeypO'—IHOﬁ HOCATCIIBHOCTH
00y4Jaromumxcs;

* pa3paboTKa U peann3alys pa3sHO YPOBHEBBIX MOMONHUTENbHBIX 00I100pa30BaTENbHBIX IPOrpaMM
€CTECTBEHHOHAY4HOH HANpaBIEHHOCTH, & TAKKE MHBIX IPOrPaMM, B TOM YHCJIE B KaHUKYISAPHBIA
NEpUOT;

* BOBIICYEHME YUAIIUXCA U MEJArOrN4eCKUX padOTHUKOB B POEKTHYIO JI€ATENbHOCTD;

+ OpraHu3alus BHE Y4eOHOM JeATeNbHOCTH B KAHMKYISPHBIA MepHol, pa3paboTka M peanu3alus
COOTBETCTBYIOIIMX 00pa30BATENbHBIX MPOrpaMM, B TOM YHCIE IS Jarepeil, OpraHu30BaHHBIX
00pa30BaTeNbHBIMI OPTaHU3ALUAMY B KAHUKYJIPHBIHA EPUOL;

*  TIOBBIMICHHE TTPO(ECCHOHATBHOTO MACTEPCTBA TTEIArOTMYECKAX PAOOTHAKOB IEHTPA, PEATH3YIOIINX
OCHOBHBIC 1 OOIIOJITHUTCIILHBIC 06H.[606pa30BaTeJIBHLIC HpOFpaMMBI;
Co3manue uentpa «Touka pocTay TpeamonaraeT pasBUTHE 00pa3OBaTENbHON HHOPACTPYKTYPHI
0011e00pa3oBaTeNbHON OpraHu3alliy, B TOM YHCIIE OCHAMEHHE 001Ie00pa30BaTeIbHON OpraHN3aIHH:

+ o0opynoBaHueM, CpeicTBaMU OOy4YeHUS M BOCIUTAHHS [T H3yYeHHS (B TOM dHCIE
SKCTIIEPUMEHTAIBHOT0) TPEAMETOB, KYpCOB, MMCIMILUIMH (MOJYJNeEH) ecTeCTBEHHO-HAYYHOM
HATPaBJICHHOCTH TPH PEajn3allii OCHOBHBIX 00IIe00pa3oBaTeIbHBIX NMPOTpaMM H JI0-

TIONTHUTENBHBIX 0011e00pa30BaTENbHBIX MPOTPAMM, B TOM YHCIE 7S PACIIMPEHUS COIEpKaHHS
yueOHBIX mpeameToB «Dusukay, « Xumusy», «buonorusy;
000pyI0BaHNEM, CpeICTBAMH OOYYEHHMSA W BOCMHUTAHMS U PEaNM3aldd TPOTPaMM
JIOTIOJTHUTENBHOTO 00Pa30BAHMUS €CTECTBEHHO-HAYUHON HATIPABIECHHOCTH;

* KOMITBIOTEPHBIM U HHBIM 000PYI0BAHIEM .

CoBpeMeHHbIE YKCTIEPUMEHTAbHBIE MCCIEI0BAHUS TI0 XUMUU YXKe TPYAHO MPEACTaBHThH Oe3
HCTIOJIB30BaHUS HE TONBKO AHAOTOBBIX, HO W LU(POBBIX H3MEPUTENbHBIX NpubdopoB . B
®enepansroM [ocynapcteennom O6pazosatensHom Cranmapre (OI'OC) mpomucaHo, 9T0 OXHUM
U3 YHUBEPCATBbHBIX YUeOHBIX ACHCTBHMN, MPUOOPETAEMBIX YUAIUMHUCH, JOIDKHO CTaTh YMEHHE
«TPOBEJICHUS OMbBITOB, TPOCTBIX AKCIEPUMEHTAIBHBIX HCCIEIOBAHUMN, TNPAMBIX U KOCBEHHBIX
M3MEPEHHUH C MCTIOIB30BAHMEM aHAIOTOBBIX 1 IH(POBBIX HU3MEPUTEIBHBIX TPHOOPOBY.



VueOHbIN SKCIEPUMEHT MO XMMUH, MPOBOIUMBIA Ha TpaJUIHMOHHOM 000pyAoBaHUH, Oe3
npUMEeHeHNs U(pPOBBIX TaOOPATOPHHA, HE MOKET MO3BONHUTH B MONHOI MEpe PEIUTh BCE 3a1aud B
COBPEMEHHOM LIKOJIE. DTO CBA3AHO C PAIOM IIPHYKH:

* TpaJHLHOHHOE IIKOJIbHOE 000PYI0BaHUE H3-32 OTPAHMYEHHS TEXHUYECKUX BO3MOKHOCTEH He
T03BOJIAET POBOUT MHOTHE KOJIMYECTBEHHBIE MCCIIEI0BAHNS;

* JUIMTCIIbHOCTDL MPOBCACHUSA XUMHUUYCCKUX UCCIICI0BAaHMM HE BCETa COrracyeTcs ¢
JJIATCIIBHOCTBIO y‘{e6HBIX 33HHTHI>1;

* BO3MOXHOCTb MPOBEJICHHS MHOTHX MCCIIEI0BAHHH OTPAHMUMBACTCSA TPEOOBAHMAMH TEXHUKH
0e30MmacHOCTH 1 JIp .

Hudpoas madopatopus MONHOCTHIO MEHAET METOAWKY M COJEPIKAHME HSKCIEPUMEHTAIBHON
NEATENBHOCTH M pellaeT BbIIIeNepeyrcieHnsie npobiembl. [IUpokuii CHeKTp JaTYMKOB IMO3BOJSET
YUaIIMMCS 3HAKOMUTBCS C MapaMeTpaMu XMUMIYECKOr0 SKCIIEPUMEHTa HE TONBKO Ha KAYeCTBEHHOM, HO M
Ha KoJMYecTBeHHOM ypoBHe. L{udposas mabopaTopus mo3BONAET BECTH AMUTEIbHBII SKCIIEPUMEHT JIaXKe B
OTCYTCTBHE KCIIEPHMEHTATOPA, @ YACTOTA UX M3MEPEHHil HEeTO/BIACTHA YET0BEYECKOMY BOCTIPUATHIO .

B mporecce (GopMUpOBaHUSA 3KCHEPHMEHTAJbHBIX YMEHHH YYeHMK 00ydaeTcs NpeACTaBIATh
uH(popMaIHio 00 KCClIeI0BAaHUHU B UETHIPEX BUAX:

* B Bep6aJILHOMI OIMUCBIBATH OKCICPUMCHT, CO31aBaThb CJIOBECCHYIO MOJCJIL SKCICPUMCHTA,
(1)I/IKCI/IpOBaTI) BHUMAHUC HA U3MEPACMBIX BETMYMHAX, TCPMUHOJIOTHH,

+ B TaOJMYHOM: 3aMONHATH TAONHIIBI JAHHBIX, JIEKALUX B OCHOBE MIOCTPOCHHS TPaduKoB (TPH ITOM Y
YYaIIMXCs BO3HUKACT TIEPBUYHOE TIPEICTABICHUE O MACIITA0AX BEIMUNH);

B 'pa(ueckoM: CTPOUTH rpauK 10 TAOIMYHBIM JaHHBIM, YTO 1aET BO3MOXKHOCTH Mepexosa K
BBIJIBH)KCHHIO THIIOTE3 O XapaKTepe 3aBUCHMOCTH MEX/Ty BETMYMHAMH (TIPH 9TOM YUHTEIb TOKa3hIBACT
HpeHMYH.[CCTBO B BI/I3yaJIH3aL[I/H/I 3aBI’ICI/IMOCTeI7I Mex(;[y BCJIM- YMHAMH, HATTIAAHOCTD U MHOFOMCpHOCTB); B BUJIC
MaTeMaTHYCCKUX YPABHEHHH: 1aBaTh MATEMATHYECKOE ONMMCAHKME B3AMMOCBS3H BEIMYMH, MATEMATHIECKOE
00o0meHue.

[lepexon OT Kamoro sTama npejcTaBleHns HHYOPMALMK 3aHUMAET JJOBOJILHO OOJIBIION MPOMEKYTOK
BpeMeHu. B 7—8 kiaccax 3T0T mpouecc He00X0aUM, HO B CTAapIIMX KJIAaccaX MOXKHO ObLIO OBI 3TO
BpeMs MOTPATUTh Ha peleHne Oonee BaxHbIX 3a4au. B 3ToM miane nupposble 1a00paTOpHy CYLECTBEHHO
SKOHOMAT Bpemsa. JTO BpeMs MOXHO moTpatuTh coridacio ®I'OC nHa ¢opmupoBanue
MCCIIE10BATEbCKUX YMEHUH YUAIMXCs, KOTOPBIE BBIPAXKAIOTCA B CIEAYIOIIMX AEHCTBUAX:

* ONpEsieNeHHe TIPOONEMBI;

* TOCTAHOBKA HCCIIE/IOBATENbCKON 3a/1a4H;

+ IUIAHUPOBAHUE PELICHHS 3a/1a4H;

* TIOCTPOCHHE MOJIEIEH;

*  BBIIBUJKCHHUC THIIOTES,

* OKCIICPUMCHTAJIbHAA IIPOBEPKA TMIIOTES,

* QHANU3 JJAHHBIX KCTICPUMEHTOB MM HAOJFOICHHUI;

+ (opMyIHpOBAHHE BHIBOJIOB.

[locnennue Toxbl y yyammxcs HaOmomaeTcss HU3KAs MOTHBAIMA M3YYEHHS €CTECTBEHHO-HA- YUHBIX
JMCIUIUTHH U KaK CJIeCTBUE Ta/IcHHE KauecTBa 00pa30BaHHus.

[locTaBnsemble B IIKOJNBI COBPEMEHHBIE CPE/ICTBA 00yUeHNUs, B paMKax mpoekra «Touka poctay
COTEpKaT KaK YK€ XOpOIIO M3BECTHOE 00OpY/OBAHME, TAK M NPUHIMIHANLHO HOBOE. JTO LU(pPOBbIE
mabopaToOpuy 1 JaTUNKOBBIE CHCTEMBL. B 0CHOBY 00pa3oBaTeNbHON MPOrpaMMbl 3a- JOKEHO TPUMEHEHHE
unppoBbIX nabopaTopuil. TemaTuka NpPeIOKEHHBIX SKCIEPUMEHTOB, KOJNHYECTBEHHBIX OIBITOB
COOTBETCTBYET CTPYKTYpe NPUMEPHOH 00pa30BaTeNbHOH NPOrpaMMbl IO XHMHH, COJCPIKAHHIO
®enepanbHoro rocyaapcTBeHHoro obpasoparensHoro cranaapra (®I'OC) cpeanero (monHoro) odiero
o0pa3oBaHUs.

PaccMotpeHHble B MOCOOMH OMBITHI TPOLLTA IIMPOKYIO anpobanuio. MHOTONETHSS MpaKkTHKa
WCTIONB30BaHMA XUMHYECKHX Tproopos, LJI B mkone moxasana, 4To COBPEMEHHBIC TEXHH- YECKHE



cpencTBa OOYYEHHS HOBOTO TMOKOJNEHHS MO3BOJSIOT TOOMTBHCSA BBHICOKOTO YPOBHS YCBOGHHS Y4eOHOTO
MaTepuana, yCTOHYMBOr0 POCTa MO3HABATENIBHOTO HHTEPECA IKOJIBHUKOB, T.€. IPEOONETh T¢ MPOOIEMBI, O
KOTOPBIX Tak MHOTO TOBOPAT, KOrJa pe4b 3aXOJUT O COBPEMEHHOM IIKOJBHOM XHMHYECKOM
00pa3oBaHUML.

JlaHHOE METOMYECKOE TIOCOOME A[PECOBAHO YUHTENSAM XUMHH, KOTOPbIE PEAM3yI0T 00pa30BaTEIbHbIE

TPOTPaMMBI C HCTIONIb30BaHHEM 000pynoBaHus « Todka poctay.
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OcHoBHBIE TMOHATHS H TEPMHUHDbI

B METOAUYECKOM 10coouu HUCIOJB3YIOTCA CICAYIOIIUE IIOHATHA U TCPMHUHBLL

Touka pocma — 5310 (enepanbHas CeThb LEHTPOB 00pa3oBaHUSA LUPPOBOrO, €CTECTBEHHO-
Hay4YHOr0, TEXHUYECKOT0 U T'YMaHUTapHOro Mpo(uis, OpraHu30BaHHAs B paMKax MpOEKTa
«CoBpeMeHHas LIKOMay.

Hugposan (komnviomepnas) nadopamopus (I[JI), mnporpaMMHO-aNMapaTHBI KOMILIEKC,
JATYAKOBAS CHCTEMA — KOMILIEKT y4eOHOro 000pYIOBaHHS, BKIIOYAOLIMI H3MEPHUTENbHbIA OMOK,
uHTep(eiic KOTOporo MO3BOJAET OOECHedMBATh CBA3b C NEPCOHANBHBIM KOMIIBIOTEPOM, U Habop
JATYUKOB, PETUCTPUPYIOLINX 3HAUYECHUS PA3TUUHBIX (U3HUECKUX BETHUMH.

AIIXP — almapar Ui NpoBESACHUA XUMHUYCCKUX peaKum?I C TOKCMYHBIMU T'da3aMH W MapaMH, 3aMKHYTBIX
Ha IIOTJIOTUTCIIb.

bana xoméunuposannaa npenHazHaueHa 1N HarpeBa CTEKIAHHBIX M (aphopoBbIX COCYIOB C
peareHTaMu 0 OMpEeNETEHHOH TeMmepaTypsl B 3aBHCHMOCTH OT TEIUIOHOCHTENs. B kadecTe
TEIVIOHOCUTENS BBICTYNAeT BOAa (BOAfHAs OaHs), peyHoMl mMecok (mecoyHas OaHs), CreLHAIbHbIE
KUIKOCTH ( HATIpUMEP, MacisiHast OaHs).

IIpubop ons nonyuenus zazos (npudop Kuprowkuna) — npocTeinmii mpubop I MONyYEHUS
HEOOMBIOr0 KOMMYECTBA Ta30B. BBIMyCKaeTCs B 1EMOHCTPAIIMOHHOM ¥ YUEHHYECKOM BaphUaHTaX.

Cocyo Jlanoonvma (npobupka ABYXKOJECHHAs) — MpPEACTaBIsAET cOOOW JBE CHAsHHBIC MOJ
OTIPE/ICNEHHBIM  YIJIOM TIPOOMPKH C OOHMM TropioM. [IpumeHseTcs i JEMOHCTpAIMH 3aKOHA
COXPaHCHHASIMACCHI BEIIECTB B XUMHICCKUX PEAKIIUSIX.

Mewanka maznumnas — YCTpOﬁCTBO AT IEPEMCIIIMBAHUSA )KHHKOCTCﬁ, C IOMOIIBI0 BpalldatOIICTOCA
B MArHuTHOM I10JIC SAIKOPA.

KpaTkoe onucanue noaxoa0B K CTPYKTYPHPOBAHUIO MAaTePHAJIOB

B o6pazoBarensHoii mporpamme (OI1) mpeacTaBiaeHbl CIEAYIOIIHE Pa3eIbL:

1. Tlpenmer opranudeckoit XuMui. MeTOIBI M3yYEHUS BELIECTB U XUMHYECKHX SBICHHUIL.
OKCNIEPUMEHTANIbHBIE OCHOBBI XUMUH.

Yr1eBog0poaB! ¥ UX NPUPOJHBIE HCTOYHUKH.

Kucnopon- u azorconepkamme OpraHn4eCKUe COCAMHEHNS U UX IPUPOJHBIC HCTOYHUKH.
WckyccTBEHHBIE i CHHTETHYECKHE TOTUMEPHI.

CrpoeHue BemecTsa.

oUW

XUMHYECKIE PEAKIHH.

7. BemecTa v MX CBOICTBA.

B ocHOBY BbIIENECHNA TaKUX Pa3ZeoB 3aJ0KEH XUMHYECKHI JKCIIEPUMEHT, TPaJULUOHHAS CHCTEMa
u3yuenus xumun. OCHOBHO# (popMoii yueOHOI 1eATeNbHOCTH ABIACTCA XMMUYECKHH SKCTIEPUMEHT, POBOAMMBIIi
B BHJIE TaOOPATOPHBIX, MPAKTHYECKUX PadoT U JEMOHCTpaLKi. [[eMOHCTPALMOHHBII SKCTIEPUMEHT TIPOBOAUTCS B
TOM CIly4yae, €ciii OH ONAaceH I BBHIMOJHEHHS YYAIIUMHCSA WM MMEIOLUIMHCA MpuOOp MpeAcTaBlIeH B
€JMHCTBEHHOM JK3EMILIIPE.



Jlns m3ydenns npeaMeTa « XUMUS» HA 3Tale CpeJHero o0mero o0pa3oBaHus OTBOXUTCS 68 4acos:
10 kimacc —34 yaca;

11xnacc —34 yaca.

JlanHas oOpa3oBaTenbHas MporpamMMa 00ECIEYMBACT YCBOCHHE YUYAIIUMHUCS BKHEHIIMX XMMHYECKHX
3aKOHOB, TCOPUH W MOHATHH; (GOPMHUPYET MpPEACTABICHAE O POJH XUMHHU B OKPYKAIOIIEM MHpPE W KU3HH
genoBeka. [Ipu 3TOM OCHOBHOE BHUMAHHE YJIENSCTCS CYIMIHOCTH XMMHYECKUX PEAKIMH U METOJaM HX
OCYIIECTBIICHHUSI.

OmHuM W3 OCHOBHBIX MPUHIUIIOB TIOCTPOSHHS TIPOTPAMMBI SBISETCS TPUHIUI JOCTYITHOCTH.
DKCTIepUMEHTANbHbIE JaHHbIC, MOTYyYCHHbIC YYAIIMMUCS TNPH BBINONHEHHH KOMMYECTBEHHBIX OIBITOB,
TI03BOJIIOT YYAIIMMCS CAMOCTOSITENBHO JIENIaTh BHIBOJIBI, BBIABIATH 3aKOHOMEPHOCTH. [10/1X0/1BI, 3aJI0KEHHbIE B
COJIEpIKaHUe MPOrpaMMBbl Kypca, CO3/al0T HEOOXOIMMBIE YCIIOBHS ISl CHCTEMHOTO YCBOCHHS YYAIIUMHUCS OCHOB
HAYKH, JUIs 00CCTICUCHNS Pa3BUBAIOIICTO U BOCIUTHIBAIOMIETO BO3ICHCTBUS 00YUYCHUS HA JIMYHOCThH YYAIIETOCH.
®opmupyeMble 3HAHUS JOJKHBI CTaTh OCHOBOW CHCTEMBbI YOCHKICHUH WIKONbHUKA, IEHTPAIBHBIM SAPOM €r0
HAyYHOTO MHPOBO33PEHHSI.

Onucanne MaTepuajbHO-TEXHHYECKOH 0a3bl LEHTpPa
«Touka pocra», HCMOIB3YeMOro /sl peaan3anuu 00pa3oBaTeJbHbIX NPOrPaMM B PaMKax
NpenoAaBaHus XUMHH

MarepuansHo-Texuuyeckas 0aza uentpa «Touka pocTay BKIOuaeT B ce0s COBPEMEHHBIE M KIacCHUECKHE
npubopsl. [locieaHne PO MHOTOJIETHIOK anmpo0aIiio B IIKOJIE U TIOMYYHIN MPU3HAHUE Y YIUTENeH XUMUH.
K HuMm oTtHOcsATCA: mpubop 17 JEMOHCTPALMM 3aBUCUMOCTH CKOPOCTH PEAKIMU OT PasIUYHBIX (JAKTOPOB,
anmapar il TPOBEJCHHS XUMUYECKUX PEaKiuid, mpuOOp Jis OMBITOB C AJIEKTPHYECKHM TOKOM, MPHOOp s
M3YYEHHS COCTaBa BO3/AyXa U MHOTHME JpYyrue. YUWThIBas MPAKTHUYECKUH ONBIT MPUMEHEHUS JaHHOTO
000py/10BaHUS HA YPOKAX XMMHHU, MBI IaIUM JIHIIb KPAaTKoe omucanue mpudopos. OCHOBHOM aKIEHT CleaeM Ha
omuca- HUM HU(POBBIX 1a00PaTOPHil M UX BO3MOKHOCTSX.



Hugposas (komnviomepnas) nadopamopus (LJI), nporpaMMHO-alNapaTHBI KOMILIEKC,
JaTYMKOBAs CHCTEMa — KOMILIEKT y4eOHOro 00OpYyHOBaHMS, BKIIOYAIOLIMHA M3MEPUTENBbHBIA OMOK,
uHTEp(peiic KOTOPOro mo3BojseT o0ecneunBaTh CBA3b C MEPCOHANBHBIM KOMIIBIOTEPOM, U Habop

1
JATYUKOB , PETUCTPUPYIOLINX 3HAYCHUA PA3IMIHBIX (1)I/ISI/II{CCKI/IX BCJIMYUH.

Jamuuk memnepamypel niamunoevlii — NPOCTOM W HAAEKHBIA NATYMK, MPEIHA3HAYEH JUIA
M3MEPEHHUs TEMIIEPATyphl B BOJHBIX PACTBOPAx U B Ta30BbIX cpefax. Mmeer
pasznuuHbli auana3oH usmepenuit or —40 o +180 °C. TexHuueckue
XapAKTEPUCTUKU JJATUYMKA YKA3aHbI B MHCTPYKIMH MO SKCILTYaTaLUH.

Jdamuux memnepamypel mepmonapuulil TIpeJHA3HAYEH IS
mmMepenus Temmepatyp 10 900 °C. Wcnomb3yercs NpH BHIIONHEHUH
paloT, CBS3AHHBIX C U3MEPEHHEM TeMIEpaTyp IUIaMEHH, INABICHUS U
Pa3I0KEHUS BEIIECTB.

Jamuux onmuueckoit naomuocmu  (KOJIOPUMETP) —
TpeHa3HAYCH IUT M3MEPEHHs ONTHYECKOH IUIOTHOCTH OKpAIICHHBIX
pactBopoB (puc. 1). Ucnionw3yercs mpu u3yyenun teM «PacTBopbi»,
«CKOpOCTh XMMHYECKHX PEaKIHil», ONMpeIeeHHH KOHIECHTPAIUH
OKpAILICHHBIX HOHOB MIIH CO-

Puc. 1. Jlatunk ontiye- ~ CAMHCHHA.

CKOH TIOTHOCTH: | — B goymiekt BXOAAT JaTUMKK ¢ pasIMUHOl IHHOI BonH mo- THE3A0 A

KIOBCTHI, 2— KIOBCTA IJI1 UCCIICAYEMOTO -

JNYTPOBOAHUKOBBIX UCTOYHUKOB cBeTa: 465 1 525 HM. O0B- éM

KIOBETHI COCTaBIIAET 4 MJI, UIMHA ONTUYCCKOTO MYTH —
BCIICCTBA 10 MM

1 y y
HO,I[p06HLI€ XapPaKTCPUCTUKN TATYMKOB, MCTOAUKH HACTPOUKHU U IIpaBUJIA pa6OTBI MOJXHO HAUTH

B kuure «Vcmonb3oBanue mudpoBbIX TabopaTopuii mpu 00y4eHUH XMMUH B cpeaHeil mkoney. (M.: bu-

HoM. Jlaboparopus 3nanui, 2014, — 229 ¢.)

Jamyux pH npennasHaueH s u3MepeHus BogopoiHoro mokasatens (pH). B nacrosmee Bpems B
KOy TMOCTYMAT KOMOWHMPOBAHHbIE NaTYMKH, COBMEMIAlOIMEe B cebe CTEKIAHHBIA 3MEKTPOA ¢
SJIEKTPOIOM CPABHEHHS, YTO JeNaeT paboTy MO HM3MEPEHUI0 BOJOPOJHOTO MOKazaTens Oolee
xkombopTHO#. nanmazon mmepenuit pH ot 0—14. Ucnons3yercs s U3MEPEHHUS BOIOPOTHOTO
TOKa3aTeJIs BOJAHBIX PACTBOPOB B PA3IMUHBIX UCCIIEI0BAHUAX 00BEKTOB OKPYKAIOMIEH CPEIbL.

Mamuuk  3nekmponposoonocmu TpPEJHA3HAYEH U1 M3MEPEHUS YHENBbHOH OJIEKTPOIPOBOJHOCTH
KUJIKOCTEH, B TOM 4YKCJIE U BOAHBIX PAaCTBOPOB BEWIECTB. IIpUMEHAETCA NpH M3YYEHHH TEOPHU
NEKTPONUTHYECKOH IUCCOLMALIMN, XaPAKTEPUCTUK BOAHBIX PACTBOPOB.



HJamyuk x10pud-uonoe UCToNb3yeTcs Ui KOMMYECTBEHHOTO OMpPEEeHHs COACpKAHUS HOHOB
XJIOpa B BOJHBIX PacTBOpax, MouBe, NPOAYKTax mutanus. K JaTuuKy moakiodaeTcs HOHOCETCKTUBHBINA
anextpoy (MCI) (pabounii 5nekTpos), MOTEHIHAT KOTOPOrO 3aBUCUT OT KOHIEHTPALUU OIpe/IeNieMoro

MOHa, B TaHHOM ciydae oT Kouuenrpamuu annonoB Cl . [otenmman UCD onpeensior OTHOCHTEIBHO
3NEKTPO/Ia CPAaBHEHMS, KaK MPABHJIO, XJ10pcepeOpsHOro.

Ha pucynke 2 moxa3ana o0mas cxema ucnoinb3oanust UCD i KOMMYECTBEHHOTO OIpe-

JeNeHNs] KOHIEHTPAIUH (aKTI/IBHOCTI/IZ) pasmuunsx monos: Cl -, NO NH+, Ca2+. OcHoBHOI

3 4
koMmrnoHeHT noboro MCO — wmemOpana, KkoTopas pas[enseT BHYTPEHHHH pacTBOp C MOCTOSHHON
KOHIICHTpAIMEH ONpeNensIeMoro MOHa W WCCIEAYEMBbI pACTBOP, a TAaKKE CIYXKHT CPEICTBOM
MEKTPOJUTHYECKOTO KOHTAKTa Mekay HUMH. MemOpana o0najaeT MOHOOOMEHHBIMH CBOWCTBAMH, TPUYEM
MPOHHUIIAEMOCTh €€ K HOHAM PAa3HOTO THIIA Pa3INYHA.

Puc. 2. YcrtaHOBKa 11 OTIpe/IeTeHNs
KOHL[EHTPAIMHU (aKTHBHOCTH) XJIOPH/I-
HOHOB B pacTBope. A: 1 —kopmyc

marduka s onpenenerus Cl -
1oHOB; 2 — pa3béM Micro USBs
TIOJKIMIOYEHHS K KOMITBIOTEpY; 3 —
paszséM BNC m1s mopxmoueHus
pabouero smexTposa; 4 — pazneM I
TIOJKITFOYCHHUS JTEKTPO/Ia CPABHEHHUSL.
b: 1 —u1OHOCENeKTHBHBIH HNEKTPOI
(paboumit SIEKTPON); 2 — IMEKTPONT
CpaBHEHHUS (XopcepeOpsSHbIH
3JEKTPO.);3 — MAaTHUTHAS MEMIAJKa;
4 — gxopb MATHUTHOH METIAIKH

3amperaercs TporaTh MEMOpaHy 3JEKTpoJa TMaiblAMH U TPUBOAUTH €€ B COMPUKOCHOBEHHE C TBEPABIMU
nosepxHocTamu. [Ipn xpanenun UCD dyBcTBHTENbHAS 4acTh AaTdika (MeMOpaHa) JTOMKHA OBITH 3allMIICHA
CIeUaIbHBIM KoJmaykoM. He momyckaeTcs MCHONb30BaTh SNMEKTPOIBI ¢ TOIMMEPHOH MeMOpaHoi B cpenax,
COEpIKAIIMX JIETyYHe BElIeCTBA WM OpraHudeckue pactBoputenu. He crmenyer ucmons3oBath MCD B
CWJIbHBIX OKUCIUTENSX. J[uTennb-

2 AKTHBHOCTb HOHOB a — dddexTuBHAS (Kaxymascs) KOHIEHTpAlus ¢ Y4ETOM pPasIMYHBIX B3aH-
MOJIEHCTBHH Mex1y MoHamu B pactBope. [Tokasarens aktuHOCTH pa = —lga. IloHsTHe ObLIO MpeIo- KeHo B
1907 r. amepukanckuMm yu€éHeiM ['. JIbtonucoM kak HOBas NepeMeHHas, MPUMEHEHHUE KOTOPO BME- CTO
KOHIIEHTPALMU MO3BOJISET UCTIOb30BATh ISl ONMCAHUA CBOMCTB PEAlbHBIX PACTBOPOB OTHOCHUTENb- HO MPOCTHIE
ypaBHEHUSI, TOJTYUEHHBIE AJIsl HCANbHBIX CHCTEM.



Hoe Haxox/enue MCO B pacTBOpax KpemKMX KUCIOT MM WIEN0YeH MPUBOAUT K Pe3KOMY M HEOOpaTUMOMY
COKpAILIEHUIO CPOKa CITYKObI JJIEKTPOa.

. @@ @ @ @ @

Jamuux Humpam-uonoé TIpeIHA3HAYEH  JUIA
KOJIMYCCTBCHHOT'O ONPEACICHUSA HUTPATOB B pa3- JUYHBIX
00BEKTaX OKpYXKAIOWeH Cpelsl: BoIe, OBOLIAX, PpyKTax,
KONOACHBIX M3/ICTHAX U T. 1.

Mukpockon yugposoi nipeHa3HAYEH UL U3-YYEHUS
(GopMBI KpPHCTAINIOB ¥ HAONIOAEHHS 32 POCTOM
KpHUCTAJIJIOB.

Annapam 0na npoeedeHus Xumuueckux pe- aKyuil
(AIIXP) npenHa3HaueH [ HOJNy4YeHHUS U
JIEMOHCTpAIIMH CBOKCTB TOKCHYHBIX TApOB W ra30B. JTH
BEIIECTBA MOJNYyYalOTCAd B Koibe- peakTope, W TpH
HarpeBaHuu (unu Oe3 HarpeBa- HHS) Ta3000pa3HbIe
BEIIECTBA TPOXOJAT Yepe3 MOTIOTUTENbHbIE EMKOCTH
(Hacamku) ¢ pacTBO- PaMM PEAreHTOB, BCTYMAIOT ¢ HUMH
B peakiuio (puc. 3). M30bITOK ra3a moriomaercs
KUIKAMH U TBEPABIMU  peareHTaMu, a TaKKke
aKTUBUPO-

BAaHHBIM YTIEM. AMITapar yaimie BCEro MCMONb3y- T s
HOJNyYeHUsT ¥ JIEMOHCTpPAallMM CBOWCTB  XJIOPA,
CEpOBOJIOPO/IA.

Puc. 3. Anmapar 1 npoBe/iecHNs XUMHYECKUX pe-aKIHi
(AIIXP): 1 — nByropmas konba-peakTop;

2 — qenuTenbHAs BOPOHKA JUTA pabOTHI C TOKCHY- HBIMH
BEIECTBAMH, I103BOJISET J00ABIATH HEOOXO0- AMMOE
KOJIMYECTBO KHUIKOrO PEareHTa B peakluoH-HYI0 CMEC,
He JIONyCKas pasrepMeTu3anyy npubo-pa; 3 — EMKoCTH
(Hacazku) JUist KUIKUX PEareHToB(IOrnoTuTeNei); 4 —
KOJMAaKH; 5 — EMKOCTb (Haca/ika) s ChITyYHX
peareHToB

[Ipn mpaBuIbHON SKCIUTyaTauuu npubopa IEMOHCTpalus CTaHOBUTCA Yn00HOM u Oe3omacHoil. Ha
TIPOBEJICHUE OIBITOB TPATUTCA OKONO 3—6 MuH. Xopouas BU3YalbHOCTb SBIAETCA MPEUMYIIECTBOM 3TOTO
npubopa. Tak Kak TpH JEMOHCTPALMM OJHOBPEMEHHO MPOXOAAT HE- CKOIBKO PEAKLHH, BAXKHO MPABHILHO
OpraHu30BaTh HAOMIOJCHUS YUalMMHCA 32 TMPOTEKAIMMME Tpoueccamu. LlenecoobpasHo 3amucaTh Ha JOCKe
Ha3BaHUs Wik (HOPMYJIbI PEareHTOB, HAXOJAMIMXCS B MOTMOTUTENbHBIX CKISHKAX. [[0 OKOHYaHMH OIBITA HYXHO
CPAaBHHUTb MCXO/HbIE PACTBOPHI BELIECTB U PE3YJIbTAThI X IPEBPALICHUIL.

AIIXP MOXHO IPUMEHATh HA Pa3HBIX ATamax 00yueHHs — NP U3YYECHHUH HOBOTO MaTepuaa, MOBTOPEHUU U
3aKperieHnHd, 0000Ie K 1 CHCTEMATH3AIMK 3HAHUH yyamuxcs. B 3aBucumoctu ot mpoduis o6yqaeMbix, eneit
ypOKa, YpPOBHS 3HAHHS YYaIIUXCA BO3MOXKHBI Pa3NMYHble BAPUAHTHI MOCTAHOBKU JKCIEPUMEHTa U BbIOOpa
pearupyromux Bemects. OJHAKO NPH M3yYEHUU CBOMCTB BELIECTB HE CIEAYET OTPAHUYMBATHCA TOJIBKO
JKCTIEPUMEHTOM ¢ Hcmoib3oBaHueM AIIXP. MHorwe nupaktuyeckue 1eid MOTYT OBITh TOCTHTHYTHI TOJNBKO
JIEMOHCTpAIUE OTBITOB B TPaJUIMOHHOM popMe.



[Ipumenenne AIIXP He orpaHmumBaeTcs BHINICONHMCAHHBIM dKcrepuMeHTOM. [Ipubop ymoOHO MpUMEHSTH
TIpU JIEMOHCTpPAIINH CBOUCTB Juokcuaa azota (IV), metnnamuna, Opoma, ipu pakuoHHON neperonku Hedtu. B
eNIX YKOHOMHM BPEMEHH €r0 MOJKHO HCIOJb30BaTh MPU M3YyUEHHH CBOICTB yriekucioro rasa. AIIXP
TIOJXO/IUT ISl TONMyUeHNUs 0€3BOJHOM a30THOM KUCIOTHI, OpoMOeH3071a, HUTPOOESH30Ma U APYTUX COCAUHEHHII.

[Ipubop cocTOUT M3 MOACTABKM, HAa KOTOPOH 3aKpEIUIEHbI [JBE MAHOMETpPUUYECKHE TPYOKH, KOTOpbIE

lMpubop 013 deMoHCMpayuu 3a8UCUMOCMU CKOPO-
CMU XUMUYEeCKUX peakyul om pas/iu4HbIX oakmopos
UCIIOJB3YIOT IIPH H3yYCHHH TeMBI « CKOPOCTh XUMHYECKOU
peaKum» W TEmIoBOro GQexTa XUMUYECKHX PEaKIHi.

[Ipubop aét BO3MOKHOCTH HKCNEPUMEHTATBHO HCCIEN0- BaTh
BIMSHAE HA CKOPOCTh XMMHUYECKUX PEAKIUH CIeqyI0-THuX (aKTOPOB:
TIIPHPOJBI PEATHPYIOIIKMX BELIECTB, KOH- LIEHTPALMH PEarupyroLInx
BELLECTB, IUIOIIAM IPaHUIIBI pa3aena (a3 B reTeporeHHbIX CHCTeMax
(OBEPXHOCTH CO- NPUKOCHOBEHHSA MEKIY pearupyromuMu
BEILECTBAMH ), TEMIIEPATYPBI, KaTaIH3aTOPa, HHTHOUTOPA.

Puc. 4. Tlpubop my1st IEMOHCTPAIAN 3aBUCHMOCTH CKOPOCTH
XUMHYECKUX PeaKIuii T pa3nuyHbIX pakTopoB: 1 — mozcTas-Ka; 2
— cocynsl JlannomnbTa; 3 — MaHOMETpHYECKHE TPYOKH

COEIMHAIOTCA ¢ cocyaamu JIaHI0MbTa ¢ MOMOINBIO TIACTHKOBOM TpyOKH ¢ mpoOkamu (puc. 5). Mexmy
MaHOMETPHYECKUMH TPyOKaMy Ha TaHeNW HaHeceHa IIKama s HaOMOJEHMA YPOBHS KUIKOCTH B TPyOKax.
OxpaleHHOH KUIKOCThEO MOXKET OBITh pacTBOp M0OOr0 KpacuTens B BOJE.

Ilunemxka-003amop — mnpuUCTIOCOOIICHUE, UCTIONb- 3yeMOE B
nabopatopu s OTMEPHBAHMS ONpeje- JEHHOTO 00bEMa
KuakocTu. [IUmeTkn BBIMYCKAOTCA MEPEMEHHOrO H
MOCTOSIHHOTO 00BEMa. B koMIeKk- Tl 000pyHOBAHUS IS
MEIMIMHCKUX KJIACCOB BXO- JAT YAOOHBIC MHUTIETKHM-I03aTOPBI
OJTHOKAHANbHBIE, TO3BOJAIONINE HACTPOUTh HEOOXOMUMBIii
00BEM OT- OMpaeMoil KUAKOCTH B TPEX Pa3iHUHBIX JHUAMa30-
Hax (puc. 6). Vicmonp30BaHHE COBPEMEHHBIX TEXHO- JIOTHIl U
[IBETOBO KOAMPOBKM [HMAama3oHa JO3MPO- BaHUSA [aET
BO3MOXHOCTh KayeCTBEHHO, TOYHO, 0€30MacHO BBHIMONHATH
NUNETUPOBAHUE. [IMMETKM HMEKT CMEHHBIE TIIACTHKOBBIE
HaKOHECYHHKH.

Puc. 5. Ilunetku 103aTOpEHI
0JIHOKaHAJIbHbIE IEPEMEHHOr0 00bEMa:
1— 110 mx; 2 — 100—1000 mx; 3 —
10—100 MK



CnpaBo4HuK

bBana kombunuposannas npenHazHaueHa Ui HAarpeBa CTEKISHHBIX M (appopoBbIX COCYHOB, KOTIa
TpebyeTcs co31aTh BOKPYI HarpeBaeMoro cocyaa paBHOMEPHOE TeMIepa- TypHOe Moje, H30exaTh
HCTIOJb30BAHMS OTKPBITOTO IUIAMEHH M PacKal€HHOM »JeKTpuue- ckoi crmpanu (puc. 7). Kopmyc
KOMOMHHPOBAHHON OaHu crenaH u3 amoMuHuA. JKua- KocTHas yacTb KOMOMHMPOBAHHOW OaHu
3aKpbIBAETCS KOJIbLIAMHU Pa3JINYHOrO TUAMETPa.

Puc. 6. bans komOunupoBanHas naboparopHas. A — BojsHas 6aHs. b — necuanas 6ans

Jlns Harpeanus cocynoB 10 100 °C B kauecTBe TEIUIOHOCHTENS UCHONB3YIOT BOIY, Korja TpeOyercs co3/ath
Oonee BBICOKYIO TEMIEpAaTypy NMPUMEHSIOT COJNEBbIE PACTBOPHL. TeIIOHOCUTENEM MOKET ObITh riuuepuH. OH
obecneunBaet uHTepBan Temnepatyp ot 60 1o 180 °C. Bprme 310i TemnepaTypbl IIMLEPUH HAYMHAET Pa3iaraTbes
¥ I6IMUTD. [l HarpeBaHus 10 6osee BBICOKMX TEMIIEPATYp UCTIONB3YIOT LMIMHIPOBOE MACIIO MM CHIIMKOHOBOE.
Bonee 6e30macHo MCTONb30-BaTh 1 HATIOIHEHHS OaHb CyXOil MENKo3epHHUCTBI necok. OHAKO MecodHble OaHu
TIPOrpeBa-1oTCs HEPaBHOMEPHO. B cOCTaB KOMILIEKTa BXOUT CUTO /LIS TIPOCEUBAHMSA PEYHOTO MECKA.

UctounukoM Temna Ui KOMOMHHMPOBAHHOW OaHM SBIAIOTCA SNEKTPUUYECKHE IUIUTKH C 3a- KPBITOH
CIIUPAJIBIO.

CnpaBoYyHUK

IIpuéop ona nonyuenus 2az06 WCTIONB3YETCS IS MOJNYYEHHS HEOOMBIIMX KOJIMYECTBIA30B: BOAOPOJA,
KHCJIOpo/ia (M3 MepOKCHIa BOJIOPO/A), YIJICKUCIIOrO Tasa.

Puc. 7. Tpubop 114 momnydyeHus 1 coOupaHus razoB



Ha 6aze uentpa «Touka poctay obecrneunBaeTcs peamnsanys o0pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHO-
HAyYyHOM U TEXHONOTMYECKOH HampaBlIeHHOCTeH, pa3pabOTaHHBIX B COOTBETCTBHU C TpeOOBaHUAMHU
3aKOHOJaTeNbCTBA B cepe oOpa3oBaHus U ¢ yu€ToM pekoMmeHfaluii enepanbHOro onepaTopa yueOHOro

Pa6ouas nporpamma mo xumuu st 10—11 kmaccoB ¢ ucnosib30BaHueM
odopynoBanus neHrpa «Touka pocra»

npeamera « XUMUS.

OGpa3zoBatenbHas porpaMma Mo3BOJAET HHTETPUPOBATH PEATH3YEMbIe TOAXOMBI, CTPYKTYPY U COAEPKaHHE
npu opranm3amuu o0yderns xumun B 10—11 kmaccax, BhICTpoeHHOM Ha 0a3e M000T0 W3 JOCTYMHBIX Y4eOHO-

MeToanueckux komriekcos (YMK).

Hcnonp3oBanue obopynoBanus «Touka poctay npu peanuzanuu ganHor OIl mo3BonseT co3maTh

YCIIOBUSL:

ISl PaCIIMPEHUs COEPKAHUA MKOJIbHOTO XMMHYECKOr0 00pa30BaHus;
J7s TIOBBILIEHHS TO3HABATENbHON AKTHBHOCTU O0YYalOIIMXCS B €CTECTBEHHOHAYYHOM 0071acTH;

17l pa3BUTHUA JUYHOCTH peOEHKa B Mpoliecce 00yueHHs XMMHH, ero Cioco0HoCTel,
(GopMupoBaHUAU YAOBIETBOPEHHS COLMAIBHO 3HAUMMBIX HHTEPECOB U IIOTPEOHOCTEH;

st paboThI ¢ ONAPEHHBIMU IIKOMbHUKAMH, OPTaHU3ALUI MX PA3BUTUS B PA3THYHBIX 00MACTAX
00pa3oBaTeNbHOM, TBOPUECKOH IEATETHHOCTH.

Ilnanupyemble pe3yJbTaThl 0CBOCHUS Y4eOHOT0 MpeaMeTa « XHMHS) ¢ OIHCAHHEM
YHUBEPCATBHBIX Y4eOHBIX [1eiiCTBHI,
JAOCTHIAeMBbIX 00y4ar0IUMHUCS

Juunocmuoie pe3yibmamnbl

Obyyarowuticss noayyum 603MOMCHOCMYb 0151 (POPMUPOBAHUS CLeOVIOuUX TudHOCMHbIX Y V/]:

OMpeICICHUC MOTUBALIMN U3YUCHUS y‘IC6HOF 0 MaTepuala;

OIICHMBAHUE YCBAMBAEMOTO Y4eOHOTO MaTepHaja, UCXOMSA M3 CONHMAJBHBIX M JHYHOCTHBIX
LIEHHOCTEH;

TOBBILIEHHE CBOET0 00pa30BATENLHOrO YPOBHSA M YPOBHS TOTOBHOCTH K M3yYEHHIO OCHOBHBIX
MCTOPHYECKUX COOBITHH, CBA3aHHBIX C PA3BUTHEM XUMHH U 00IIECTBA;

3HAHUC TIPABUJ MIOBCACHUS B ‘H)CSBBI‘I&IZHBIX CUTYyallUAX;
OLICHMBAHUC COHH&HBHOﬁ 3HAYNUMOCTH HpO(i)GCCHfI, CBA3aHHBIX C XHMHCﬁ;

BIaJIeHNe TpaBHIaMi 0€30MacHOro 0OpaleHus ¢ XMMUYECKUMHU BEIIECTBAMU U 000pYIOBaHUEM,
NPOSIBICHUE YKOJIOTMUECKOM KYIBTYPBI.

Memanpeomemmupwie pe3ynvmamei

Peeynamusnvie

Obyuarowuticst nOJyYUm 803MONCHOCHb O POPMUPOBAHUA cedVIowUx peeyrsimushvlx YV[:

Oeacnojlaranue, BKIIIOYad MOCTAHOBKY HOBBIX ueneﬁ, npeo6paaoBaHHe HpaKTHQCCKOﬁ 3a/1aui B
[O3HABATCIIbHYIO, CaMOCTOSATEbHBIN aHAIN3 YCJIOBI/Iﬁ JOCTHXKCHHUA LICIM Ha OCHOBC yqéTa BBIACTICHHBIX

YUYUTE]IeM OPUEHTUPOB EHCTBUS B HOBOM YUeOHOM Matepuare;
IUIAHUPOBAHUE TTYTH JOCTHKEHUS LENEH;



YCTAaHOBIICHHE IIEJICBBIX IPUOPUTETOB, BHIICICHHUE ANbTCPHATUBHBIX CIOCOOOB TOCTHIKCHUS LIEITH 1
BbI0Op Hauboee 3P PeKTUBHOTO CIOCO0a;

YMEHHUE CaMOCTOATENBHO KOHTPOIUPOBATH CBOE BPEMS U YIIPABIATH UM,

YMEHHE IPUHAMATH PELICHHS B TPOOIEMHON CUTYAINH;

TMOCTaHOBKA Y4eOHBIX 337124, COCTABICHNUE MIaHA U TOCIeI0BATENbHOCTH ASHCTBUI;
opraHu3aius paboyero MecTa Mpy BHIIOIHEHHH XUMUYECKOTO SKCTIEPUMEHTa;

MPOTHO3MPOBAHUE PE3YJILTATOB 06y‘I€HI/I$I, OLICHMBAHUEC YCBOCHHOIO MaTt€praja, OICHKA Ka4CCTBa U
YPOBHA OJIYUCHHBIX 3HaHI/II71, KOPPCKIUA IJIaHa 1 crocoba JEHCTBHA npu HCO6XOZ[I/IMOCTI/I.

Ilosnasamenvhble

Obyuarowuiicss nOIyYUm 803MONCHOCIb Ol POPMUPOBAHUs cedylowux nosnagamenvuwvix YYJI:

TIOUCK U BbIZIENIEHNE HHOPMATIHH;

aHaJu3 YCIOBUH M TpeOOBaHMIA 3aa4u, BEIOOD, COMOCTABICHHE 1 000CHOBAHHUE CTIOCO0A PEIICHHUS
3a/1a4u;

BbIOOp Haubosee HHEKTUBHBIX CIIOCOOOB PEIICHUS 33/]aUd B 3aBUCHMOCTH OT KOHKPETHBIX YCIOBHI;
BBIIBIKEHHE M 000CHOBAHME THIIOTE3bI, BHIOOP C10CO0a €€ MPOBEPKY;

CaMOCTOATEIBHOC CO3JAaHUC AJITOPUTMA HACATCIBHOCTH IIPU PCHICHUU HpO6HCM TBOPYECKOro H
IMMOUCKOBOTI'0 XapaKTepa,

YMCHHUA XapaKTCPU30BaATb BEMICCTBA IO COCTaBYy, CTPOCHUIO U CBOfICTBaM;

ONKMChIBAHUE CBOMCTB: TBEPABIX, KMAKMUX, 'a3000pa3HbIX BEIIECTB, BbIACICHHE MX CYIIECTBEHHBIX
NPU3HAKOB;

1300pakeHre cOCTaBa MPOCTEHIIMX BEIIECTB ¢ MOMOIIBI0 XUMUYECKHX (POPMYIT M CYIIHOCTH XHMHYECKHX
pEaKLHii C MOMOIIBI0 XMMUUECKUX YPaBHEHUI;

TpoBeIeHIe HAOMOCHHI, ONMCaHKe TIPU3HAKOB U YCIOBHi TEUEHNS XMMHUYECKUX PEAKIUil, BHIOIHEHHE
XUMHYECKOTO 3KCTIEPUMEHTA, BBIBOJABI HAa OCHOBE aHaM3a HAOMIOACHMI 3a SKCIEPUMEHTOM, peLIeHHE
3a/1a4, MOTyYEHNEe XUMUIECKON HHYOPMALIMH U3 Pa3- TMYHBIX HCTOYHHKOB;

YMCHHUE OPraHMU30BbIBATh UCCIICTOBAHUE C LEJIBI0 MPOBEPKHU T'UIIOTES;
YMCEHUC ICJ1aThb YMO3AKIHOUCHUA (I/IHHYKTI/IBHO€ Hu 1o aHaHOFI/II/I) 1 BBIBOJBI,

yMeHHEe 00BEKTHBHO OLEHHBATh HHQOPMALIMIO O BELIECTBAX U XUMUYECKUX MPOLECCAX, KPUTHUECKH
OTHOCHTHCS K TICEBJOHAYYHON HH(OPMAIIHH.

KOMMVHMKamMSHble

O6yyatowuticss NOTyuUm 603MONCHOCHb 018 (POPMUPOBAHUS CLEOYIOWUX KOMMYHUKamugHolx YV/I:

IIOJTHOC M TOYHOC BBLIPAKCHHUC CBOUX MBICJIEH B COOTBETCTBUH C 3ala4yaMi A YCJIOBUAMHU
KOMMYHHUKAIUH,

aJIeKBaTHOE KCIIOJb30BAHME PEUYEBBIX CPEACTB AJS y4acCTHs B JUCKYCCHM M apryMEHTAL[MU CBOEH
TO3ULUHU, YMEHUE NPEICTABNATh KOHKPETHOE COZIEPKaHHE C COOOIIEHUEM €ro B MHCbMEHHOW M YCTHOM
dopme, onpezenenue cnocoboB B3aNMOJCHCTBHS, COTPYAHHYECTBO B IOKUCKE U cOope nHpopMaLuy;

ompesieNieHne crnocoboB B3aUMOJIEHCTBHS, COTPYIHHYECTBO B MOMCKE M cOope MH(pOpMAIH, yyacTHe B
Juanore, MIaHUPOBAaHUE OOIIUX CHOCO00B PabOThI, MPOSBIECHNIE YBAKUTEIbHOTO OTHOIIEHHS K JIPYTUM
ydarnmmcs;

OIUCAHUE COJEPHKAHMS BBHIMONHAEMBIX JCHCTBHIl C LENBI0 OPUEHTHPOBKH B IPEIMETHO- MPAKTHYECKOH
NEATENbHOCTH;

YMEHHS YYUTHIBATh pPa3HbIC MHEHUS W CTPEMHUTBCS K KOOPAMHAIMM PA3JMYHBIX TO3UIUNA B
COTpPYTHUYECTBE;



(GopmynupoBaTh COOCTBEHHOE MHEHHE M MO3UILMIO, APIYMEHTHPOBATh M KOOPIMHHPOBATH €€ C
NO3UIUAMU NAapTHEPOB B COTPYAHMYECTBE IHPU BBIPAOOTKE OOLIEr0 pEleHHs B COBMECTHOM
JeATENbHOCTH;

OCYIIECTBIIATH B3AMMHBIA KOHTPOIb U OKA3bIBATh B COTPYHIYECTBE HEOOXOAUMYIO B3aMOIIOMOIIIb;
IJIAaHUPOBaTh 00MIME CIOCOOBI PabOThl; OCYIIECTBIATH KOHTPOJb, KOPPEKILHIO, OLEHKY AeHCTBHI
napTHEpa, yMeTh YOeKAaTh;

HCTIOb30BATh AICKBATHBIE S3bIKOBBIE CPEJCTBA AN OTOOPAXKEHUS CBOMX UYBCTB, MBICJ]EH, MOTHUBOB U
notpebHoCTel; 0TOOpaxkaTh B peun (onucanue, 00bICHEHHE) COZIEPKAHUE COBEPIIAEMBIX JIEHCTBUM, KaK B
(hopme rpoMKoil coMANM3UPOBAHHOI peur, Tak U B ()opMe BHYTPEHHEH peuH;

pa3BUBaTh KOMMYHHKATHBHYIO KOMIIETEHIMIO, MCIOJB3YS CPEeJCTBA YCTHOH M IHMCbMEHHON
KOMMYHHUKAIIUM TIpd paboTe ¢ TeKcTaMu y4eOHMKAa M HOTONHUTENbHOI JUTEPaTypod, CIpPaBOYHBIMA
Ta0MuI@aMy, NPOSABIATH TOTOBHOCTh K YBAXKCHHMIO MHOW TOUKM 3pEHUS IpPU 00CYXKIEHHH pe3yJbTaToB
BBITIOJHEHHON PaOOTHL

Ilpeomemmnvie  pesynvmamot

Obyuarowutica Hayuumcs:

MNPUMCHATE OCHOBHBIC METOJIBI TO3HAHUSA: Ha6J'HOILeHI/Ie, U3MEPCHUEC, SKCIICPUMCHT,

OMUCHIBATH CBOUCTBA TBEP/IBIX, KUIKUX, TA3000pa3HbIX BEIIECTB, BBIACIASL UX CYIIECTBEHHbIE
MPU3HAKY;

PacKpbIBaTb CMBICJ 3dKOHA COXPAaHCHHA MACChl BCUICCTB, aTOMHO-MOHCKYH}IpHOP'I TCOpUu;

pa3nnuaTh XMMUYECKHe W QU3UUECKHE SBICHHUS, HA3BIBATH TPU3HAKA M YCIOBUS MPOTCKAHUS
XUMHYECKUX PEAKIIH;

co0JTr0/1aTh TpaBUiIa 0e30MacHO padOThl PH MPOBEICHHH OTBITOB;
TIOJIb30BATHCS JTAOOPaTOPHBIM 000PYI0BAHIEM U TOCY/ION;
TOTy4aTh, COOMPATh ra3000pa3HbIE BEWIECTBA W PACTIO3HABATH UX;

XapaKTCpU30BaATh (I)I/ISI/I‘ICCKI/IC U XHMHYECKME CBOMCTBA OCHOBHBIX KJIacCOB HCOPraHU4YCCKUX U
OpPraHn4YCCKuX COC,I[PIHCHHﬁ, MPOBOAUTEL OIBITBI, IMOATBEPKIAOIMINEC XUMHUYCCKUE CBOMCTBA U3YYCHHBIX
KJIaCCOB HCOPraHMYCCKUX U OPraHNYCCKUX BCIICCTB,

Ha3bIBATh (baKTOPBI, BJIMAIOIINAC Ha CKOPOCTh XUMHUYECKOM peaxkuunu;
MPOBOAUTDL OIBITHI MO MOJYUYCHUIO U U3YUCHUIO XUMHUYCCKUX CBOICTB Pa3sINYHBIX BCHICCTB,

TPaMOTHO 00pamaThCs ¢ BEMECTBAMHU B TIOBCEIHEBHOM JKU3HH.



Obyuarowuticss noxyuUm 803MONICHOCIb HAYYUMbCA.!

BBIJIBUTATh U MPOBEPATH SKCIEPUMEHTAILHO TUIOTE3bl O XUMHUECKHX CBOMCTBAX BELIECTB HA OCHOBE MX
COCTaBa M CTPOCHHS, X CIOCOOHOCTH BCTYNAaTh B XUMHYECKHE PEAKIMM, O XapaKTepe W MPOIyKTax
pa3INYHBIX XUMUYECKHX peaKLuii;

XapaKTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOEHHMIO M CBOMCTBAM, YCTaHABIMBATh IPUYMHHO-
CIE/ICTBEHHBIC CBSA3HM MEX/Y NaHHBIMH XapaKTepPHCTHKAMH BEIECTBa;

BBIABUTATb W MPOBEPATH SKCOCPUMCHTAIBHO THUIIOTE3BI O PE3YyJbTaTax BOSHCﬁCTBHH Pa3IUYHBIX
(I)aKTOPOB Ha U3MCHCHUC CKOPOCTH XUMHYECKOi pCaKuuu,

HCIIOJIB30BAThH HpI/IO6pCTéHHBIe 3HAHUA IJIA SKOJOIMYCCKH Ir'paMOTHOI'O MOBEACHUA B Opr)KaIOHIefI
cpene;

HCIIOJb30BATH HpI/IO6peTéHHH€ KJIIOYCBBIC KOMIICTCHIIUU TIPU BBIITOJHEHUN IIPOCKTOB U PCIICHUNA y‘IG6H0-
HUCCJICIOBATCIIbCKUX 3a/1a4 M0 U3YYCHHUIO CBOﬁCTB, coco00B MOJIYy4YCHHUA U pACIIO3HABAHUA BCUICCTB,

00BEKTUBHO OIICHHUBAThH I/IH(i)OpMaL[I/IIO 0 BCIICCTBAX U XUMUUYCCKUX IPOLLECCAX;
O0CO3HABATh 3HAYCHUC TCOPECTUUCCKUX 3HAHHH 110 XUMHU JJIA HpﬁKTH‘ICCKOfI JACATCIIBHOCTH YCIOBCKA,

C03/1aBaTh MOJICIIM M CXEMBI JUIS PENTCHUS YUEOHBIX M TIO3HABATENBHBIX 3a]1a4; TOHUMATh HEOOXOIMMOCTh
COOIONICHNS TIPEJIMUCAHMI, TPEINIaraéMblX B HHCTPYKIMSX IO HCIOJNH30BAHUIO JIEKAPCTB, CPEICTB
OBITOBOY XUMHH H JIP.
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Temarnueckoe IVIAHUPOBAHUE

TemaTn4eckoe IJIAHUPOBAHUE MaTeEpuajaa B 10 kaacce

Ne Koua-Bo Hcnoas3oBanue
Tema Copepxanue IleneBast ycTanoBka ypoka [Inanupyemble pe3yabTaThl
n/n 4acoB o0opyoBanus
Hpenmer . JlabopartopHsiit ormerr Ne 1 3HAKOMCTBO ¢ OCHOBHBIMH 1 Omnpenensatb BO3MOKHOCTb JlaTuuk  Temmepa-
OpraHMICCKON «Onpenenere METO/IAMH HayKH TPOBE/ICHNS PEaKIHii i Ipo- Typsl  (TepMorap-
XUMHIH JJIEMEHTHOTO COCTaBa 1eCCOB, TPEOYIONX Harpe- HBIH), CIIUPTOBKA
OpraHMYECKHX BaHUS
COEMHEHUI»
[puposeiii ra3 | [eMOHCTPAIHOHHBIH ONBIT Jlatb npezcTaBneHue 0 1 Ymenue BoiOupath npubopsl Ans | JlaTduk Temmepa-
«["openne nponax- TOYHOCTH H3MEPEHHUIt - HPOBEICHNUS U3MEPEHUH, TYpBI IIATHHO- BBIH,
OyraHoBoii cmecH 3 POBBIX IATYMKOB U aHAJO- TpeOyIOmuX TOYHOCTH TI0Ka- TEPMOMETD,
3AXKUTAJIKH. TOBBIX PHOOPOB 3aHUM. 3JIEKTpUYECKas
W3mepenne  temmeparypsl TUTUTKA
C HOMOIIbIOATYHKA
TEMIIEPAaTyphl U TEPMOMETPAY
AJNKMHBIL. Jlaboparopiit ormerr Ne 4 Ccopmuposats npescTa- 1 3Hatb IpoLecchl, IPOTEKato- Jlatunk  Temmepa-
Anetuiien «llonyyenne u cBoiCTBA JIEHHE 0 TEMIIEPAType I[UE TIPY TJIABIECHUH BEIECTBH TypHl  (TepMmomap-
AUCTUIICHA) IIaBJIEHHS, 00paTHMOCTH UX KpPUCTAIUIU3ANY HBIN)
TUIABJICHUS U KPUCTAILIN3a-
11U
CroupTsl Jlaboparopwerii ombit Ne 6,7 | Jxcnepumentansaoe 1 YMeTh 0TIHYATh CIIPT OT Jlarunx anexTpo-
«CBoO¥MCTBa STHIIOBOIO OIpE/iENEHNE CIIUPTOB [JIMLEpHHA MIPOBOJIHOCTH,
criupTay, «CBoiicTBa Iiu (POBOi Mu-
nepuHa» KpOCKoOII
AMUHBI, aHWIMH | J[eMOHCTPAIMOHHBI 9KC- N3yuenue cBOKCTB aM1HA 1 YMeTh OT/IMYaTh aMHHBI OT Jlaruuk Temnepa-

nepumenT No 1 «CBoiicTBa
AMWHOB U aHUJIMHA»

W aHWJINHA

AHHUJIMHA

TYpBI TIATUHOBbII
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crnadble HEKTPo-
JIUTHI

myanud. CUnbHBIE U

TPOJIUTHD»

TPOJIHUT»

MOIIBIO JATYHKA SNEKTPOIIPO-
BOJHOCTH

Ne Koa-Bo Hcnoas3oBanue
Tema Copepxanue IleseBast ycTaHoBKa ypoka [l1anupyemble pe3yabTaThl
n/n 4acos o0opy/oBanus
Kucnopoi- n [Ipaktuyeckas pabora Ne 1. | Wzyuenue sBnenuit npu 1 3HaTb, 4TO IIPU IIPOTEKAHUN [Ipubop s
A30TCOJECPKaIIL «Mnentuduramms Pa3I0KEHUH CIIOKHBIX BE- PEaKIHii MOJEKYIIBI BELIECTB OTIBITOB C JJIEK-
ne OpraHNYeCKUX COEAMHEHHI» | LIECTB paspyIIaTCs, a aTOMBI CO- TPUYECKIM TOKOM
OpraHHYEeCcKHe XpaHAOTCA (1715 BEWIECTB C
COCIMHEHUS U MOJIEKYJIIPHBIM CTPOCHUEM)
UX NMPUPOIHBIE
VCTOYHUKHU
TemaTuueckoe niianupoBanue ydeOHoro matepuana B 11 kiacce
Ne Tema Conep:xkanue IleneBast yctanoBka ypoka | Kon-Bo | Ilnanupyembie pesyabtatsl | Hcnosnb3oBanue
n/n 4acoB 000py10BaHMS

1| Teopus anexrpo- JeMOHCTpAIHOKHBIH OIIBIT [lokazaTb, 4TO pacTBOpE- 1 3narb, 4TO pacTBope- JlaTunk Temmepa-
JTUTHYECKOM JTHCCO- Ne 1 «Tennosoit spdexr HHE BEIIECTB HMEET PAJL HHE — (U3UKO-XMMHYECKUH TYPHI IIATHHOBBI
19569005011 pacTBOpEHUS BCILECTB B TIPU3HAKOB XUMUYECKOH mporece

BOLC» peakuuu

2 Teopwus snextpo- IIpaxruyeckas pabora Ne 1 Beenenue noHATHIT «3MeK- 1 YMeTb 9KCIIEpUMEHTAIIBHO Jlarauk snextpo-
JUTHYECKOH THCCO- «OMEKTPOIHTEI H HEITCK- TPOJIUTY U KHEIIEKTPO- JIUTH OIPEEIATH HIEKTPOIUTHL U MIPOBOJAHOCTH
uanuu TPOJIHTBD) HEDJIEKTPOJIUTEI

3 Teopus anextpo- Jlaboparopabtii ombir Ne 1 CdopmupoBath TpeacTaB- 1 3HaTh, KaKoe BIMSHHE OKa- Jlarduk 3nmeKTpo-
JUTHYECKOH UCCO- «BrusiHie pacTBOPUTENIHA JIEHHE O BIUSHAU PACTBO- 3pIBa€T BOJA Ha AMCCOLHA- IPOBOJHOCTH
uanuu AUCCONMALIAIO» PHUTENA Ha JUCCOLUALIIO IIMI0 BEILECTBA

JIIEKTPOJIUTA

4 | Teopus snexrpo- Jlaboparopetii ombrr Ne 2 OKCIIEPUMEHTAIBHO BBECTH 1 YMeTb onpeenaTh CUIbHBIE 1 Jlatauk anextpo-

JIUTHYECKON CCO- «CubHble 1 Cl1a0ble Jek- TIOHATHE «cITa0BI 3Mek- c1a0ble 3MEKTPOJIHUTSI C 0- IIPOBOJHOCTH




[podonxeHue

IIpooonsicenue
Ne Tema Conep:xkanue IleaeBast ycranoBka ypoka | Koa-Bo | Ilnanmpyemsie pesyabtaThl | Hcnoab3oBanue
n/n yacoB 000pya0BaHuS
5 Teopus anexrpo- JlabopatopHsiii omerr Ne 3 Cdopmupoats mpejicTas- 1 3HaTh 3aBUCHMOCTb 3JEKTPO- JlaTuuk 3mexTpo-
JIUTHYECKOU JIUCCO- «3aBHCHMOCTB IIEKTPO- JIEHHE O 3aBHCUMOCTH [POBOJHOCTH PAaCTBOPOB OT [IPOBOJTHOCTH
105 E: 005071 IIPOBOJAHOCTH PaCTBOPOB 3JIEKTPONPOBOHOCTH pac- KOHIICHTPAIUY HOHOB
CUJIbHBIX 3JICKTPOJIMTOB OT TBOPOB 0T KOHIIEHTPALUK
KOHIIEHTPALIUK HOHOBY HOHOB
6 Teopus anextpo- [Ipakrideckas pabora Ne 2 3aKpenuTh MpeICTaBICHUED 1 YMeTb 3KCIIEPUMEHTATIBHO JlaTunk snexrpo-
JIMTHYECKOHU AUCCO- «Omnpeienenne KOHIEH- 3aBHCUMOCTH JJIEKTPO- OIpeJeaTh KOHIIEHTPALUIO MPOBOJIHOCTH
LHaLNH Tpaluu COJM TI0 3JICKTPO- [POBOJHOCTH PacTBOPOB OT COJIX B PaCTBOPE € IIOMOILBIO
TIPOBOAHOCTH PacTBOPa» KOHIIEHTPALlNX HOHOB JaT4yKa JIEKTPOIPOBOJHO- CTH
| Teopns 3nexrpo- JlabopatopHsiii ormerT Ne 4 UccnenoBath  0cOOEHHOCTH 1 [IpumensTs 3HaHus o peak- | JlaTdmk 3meKTpo-
JIMTHYECKOH JHCCO- «BzaumopeiictBue  THAPOK- NPOTEKaHUS pEaKUUd Heu- LMY HEUTpaJIM3aliy B UHBIX MPOBOJHOCTH,
LHALUHA. cuia Gapus ¢ CepHOH Kuc- Tpaau3aluu YCIOBHAX 103aTop 00BEMA
Peaknuu noHnoro JIOTOH» KHIKOCTH, O10-
obMeHa peTka
8 Teopus 3nextpo- Jlaboparopiit ormerT Ne 5 DKCIIEPUMEHTANBHO T0Ka- 1 3HaTh, 4TO BCE pacTBOpUMBbIE B | JlaTumk amneKkTpo-
JIATHYECKOU JTUCCO- «O0pasoBanue coneii am- 3aTh 00pa30BaHIE HOHOB BOJIC CONHU SBIAKOTCS CHIIb- | IPOBOJAHOCTH
Hanuu MOHUSD» IpH pPeaKkIuy aMMHaKa ¢ HBIMH 3JICKTPOJIMTAMH
KHCJIOTAMHU
9 | Xummaeckne peak- JlaGoparoprsiit ormerr Ne 6 WN3yyenne okuciIuTeIbHO- 1 Nmets npencrasnenye o Te- Jlatuuk Temnepa-

[HH.
OxuciurenpHo-
BOCTaHOBHUTEIIb-
HBIE PEeaKINH
(OBP)

«/3yuenne peakuuu B3au-
MOJICHCTBUS  Cyb(uTa Ha-
TpUSL C TIEPOKCUIOM BOJO-
ponax»

BOCCTaHOBUTCJIHBIX IIPO-
[ECCOB, IMPOTCKAOIIHUX C
BBIACJICHUEM SHCPIUHA

TIOBOM 3 (PEKTE OKHCIH-
TENbHO-BOCCTAHOBUTEIBHBIX
peaxuui

TypbI IUIATHHOBBIH
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Ne Tema Copepxanue IleneBas ycranoBka ypoka | Koa-so | Ilnanupyemsie pesyabtatsl | HMcnmoan3oBanue

n/n 4acoB o0opynoBanus

10 | Xummueckue peak- JlabopatopHbiit ormeir Ne 7 Jloka3ath, 4yTO B MpoLEcce 1 Nmets npeacrasnenus o pas- Harunk pH
uun. OBP «M3menenne pH B xoze nporekanuss OBP Bo3mok- JIYHBIX TPOLYKTAX OKHCIIH-

OKHUCIIUTENbHO-BOCCTAHO- HO 00pa3oBaHHE KHCIIOTHI TEJIbHO-BOCCTAHOBUTEbHBIX
BUTCIIbHBIX peaKHHﬁ» WJIY ILET04YU peaKHHf/i

11 | Xummeckue peak- JlabopatopHsiii orerr Ne 8 KomnnuecTBeHHO 0XapakTe- 1 3HaTh, YTO METAJLIBI ABIAIOT- ¢ | JaTumk Hampsoxe-
muu. OBP «CpaBHuTelbHAs XapakTe- pHU30BaTh BOCCTAHOBHUTEIb-HYIO BOCCTAaHOBHTEIAMU C pa3- HOM | HUA

pUCTHKA BOCCTAHOBUTE]Ib- CIIOCOOHOCTH MeTall- JI0B BOCCTaHOBUTEIBHON CIo-
HOM CTIOCOOHOCTH MeTal- COOHOCTBIO
JIOBY»

12 | Xummdeckue peak- | JIeMOHCTPAIMOHHBIC ONbI- T | MI3ydnTh 3aBHCHMOCTH CKO- 2 3HaTh 3aBUCUMOCTb CKOPOCTH [pubop ans un-
und. Cxopocts xu- | Ne 2 «/I3yueHue Biusd- HUS | POCTU pEAKLUUU OT pasiIny- peakiuy OT pa3MuyHbIX (ak- TMOCTpALUH 3aBH-
MHYECKO! peakiuu | pa3auyHbiX (akTopoB Ha | HBIX GakTOpOB TOPOB — TEMIIEPATYpbl, KOH- CHUMOCTHU CKOPO- CTH

CKOPOCTb PEaKLUI» LIEHTPALKMH PEarupyroLIuX Be- XUMHYECKON
LIECTB, KaTaIu3aTopa, IPUPO-Ibl | PEaKI|H OT YCII0-
BEILECTB, IOMAAN BUH
CONPUKOCHOBEHNS BEIIECTB

13 | Hemeramrer Tano- JleMOHCTDALMOHHBIH OIIBIT OKCIIEpPUMEHTAJIBHOE U3Y- 1 3HaTh hu3MUeCcKye U XUMUYe- Anmapar ans

TeHBI Ne 3 «Mzyuenne usme- YeHHEe (PM3UYECKHX U XU- CKHE CBO}ICTBA TaJIOTCHOB. TIPOBENECHI] XU-
CKHX ¥ XUMUYCCKNX MHUYECKHX CBOUCTB XJIOpa YMeTb 3a1iChIBATh YPABHE- HASL | MUYECKHX MPO-
CBOHCTB XJI0pa» peaKwLuii raloreHoB ¢ Me- neccos (AIIXP)
TaJJIaMH, HEMETAIIaMH, UX
Pa3UYHYI0 OKHCIUTENBHYIO
CIIOCOOHOCTh
14 | I'amorensr IIpakrueckas pabora Ne 3 OnpenenuTh  copepKaHue 2 YMeTh NpUMEHATH HOHOCE- Jlarunk xnopuz-
«Onpeenenne conepka-Hus XJIOPUA-UOHOB B HCCIEOy- JICKTUBHBIE TaTYUKHU HOHOB
XJIOpUA-UOHOB B TUTHCBOU €MBIX pacTBOpax

BOJIEN
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lMpodoskeHue

Ne Tema Coaepxanue IlexeBasi ycraHoBka ypoka | Koa-Bo | Ilnanupyembie pesynbtatel | Mcnoan3oBanne
n/n 4acoB o0opyoBanus
15 CepoBonopof, JeMOHCTpAIMOHHBIH OMBIT: M3yunts nabopatopHsie 1 3Hath 1a00opaTopHbIE CIIoco- Obl | Ammapart Juis
CynbhUIBI «[lomyderne cepoBOAOPO-a H | criocobbl MOMYUEHHS CEPO- TIOJTYYEHHS CEPOBOAOPO- 1a, €T0 TNPOBE/ICHUS XU~
M3YYEHHE €TO CBOMCTBY. BOJIOPOJIa, €0 CBOKCTBA U (hu3MYECKHE ¥ XUMH- YECKHE MUYECKHX peaK- Ui
JlabopaTopHbIii OTBIT: CBOICTBA CYIb(DHI0B CBOWCTBA. YMETh TIPO-BOAUTH (AIIXP), npu-60p
«CuHTe3 cepoBoaopoza. KAueCTBEHHbIC PEaKLK Ha JUIA TIOJTyde- HUs
KauecTBeHnbie peakiyu Ha CEPOBOAOPOL U COJIU ra3oB MJIM anmnapaT
CepOBOLOPOJ U CYIb(HU- Ib» CEPOBOZIOPOIHON KUC- JIOTHI, Kumma
COCTaBIIATb COOTBET- CTBYIOILINE
YPaBHEHHS XUMHU- YECKHUX
peaxiuii
16 | Hemeramm Oxcn- | CMOHCTDAIMOHHBII OMBIT M3y4uTh CBOWCTBA CEPHU- 1 3HaTh pU3MYECKUE U XUMUYE- Anmapar ais
1bi cepbl. CepHu- Ne 4«M3yuenne cBoiicTs CTOrO rasa CKHE CBOJCTBA CEPHUCTOrO Ta3a. | MPOBEICHHUS XH-
CcTas KUCIOTA CEPHUCTOrO rasa ¥ CEpHU- YMeTh 3anuChIBaTh YPaBHEHUS MUYECKHX peaK-1uit
CTOH KHCIOTBI peaxwuii raza ¢ B0, Co (AITXP)
IIEJI0YaMH
17 | Hemeramer. Au- Jlabopatopisrit ombir Ne 9 DKCTIEPUMEHTANBHO JI0Ka- 1 3HaTh, YTO PaCTBOP AMMHAKAB Jlarumk snexTpo-
MHAaK «OCHOBHBIC CBOJICTBA M- 3aTh IPHHAUIEXHOCTD pac- BOJIE — CIA0BIH 3NMEKTPO-TTHT. IIPOBOJHOCTH
MHaxka» TBOpa aMMHAaKa K c1a0bM YMeTh onpesenarTs 37o
3IEKTPOJIUTAM CBOICTBO € IOMOLIBIO AaT4H-Ka
3JIEKTPONPOBOAHOCTH
18 | Oxenn asora (IV) JleMOHCTpaLMOHHBIE OIIbI- THL: | VI3yunTh MPOMBIILICHHBIE U 1 3HaTb MPOMBILIUIEHHbIE U J1a- Tepmopesucrop-

«[Tonyuenue okcupa azora
(IV) u u3yuenue ero cBOMCTBY;
«Oxkucnenne ox-cuaa a3oTa
(IT) mo oxcuma azora (IV)»;
«B3aumopeii- cTBHE OKCHIA
azota (IV) ¢ Bomoit u
KICIOPOJIOM, TI0-y4eHHe
a30THOM KHCJIO- ThD)

71ab0paTOpHBIE CTIOCOObI
TOMyYCHHS OKCH/IA a30-

Ta (1V), ero cBoiicTpa, mpu-
MEHEHHE B IIPOM3BOJICTBE
a30THOM KHCIIOTBI

OopaTopHbIe CIOCOOBI MOy~
yenus okcuza asora (1V), ero
dusmuecKne U XUMHYECKHE
CBOMCTBA. YMETh COCTAaBIATh
COOTBETCTBYIOIINE yPABHEHUS
XMMHYECKHUX PEAKLIUH.

YMeTb 00bACHATD MPUMEHE-
Hue okcuza azora (1V) B mpo-
M3BOJICTBE 30THON KUCIOTHI

HBIHA JATUHK TEM-
TepaTypsl, JaTIHK
pH, natunk 3mek-
TPOTPOBOAHOCTH,
ammapar Juis mpo-
BEJICHHS XHUMUUe-
CKUX peaKuui
(AIIXP), maruut-
Has MeIajka




IIpooonoicenue

Ne Tema Copnepxanue IleaeBast ycranoBka ypoka | Kon-Bo | Ilnanupyemsie pesyabtatsl | HMcnoiab3oBanue
n/n 4yacoB o0opynoBaHus
19 | Asornas kucnoraw | Ipakrideckas pabora Ne 4 OKCIIEPUMEHTANBHO OIIpe- 2 YMeTh HCII0Ib30BaTh HOHOCE- JlaTuuk HuTpar-
e€ conun «Onpezienenue HUTPAT-HOHOB B | fieHTh COZIEpKaHUE HAU- TPAT- JICKTUBHBIC JATYUKH JJIS HOHOB
ITMTATEJIbHOM PacTBOPE» HOHOB B pacTBOpax OIpeNEICHN] HOHOB
20 | Munepanbisre JlabopatopHsiii omerr Ne 10 OKCNIEPUMEHTANBHO pa3iiu- 1 YMeTb 3KCIIEPUMEHTAIBHO Jlarumk snexTpo-
ynoOpeHus «Onpeyienierre aMmmuad- HOl | yatp MOYEBUHY ¥ MHHE- OIpPENEIATh MOUCBUHY IIPOBOJHOCTH
CCJIUTPBI U MOYCBUHEBI» pajbHBIE YJ]06p€HI/I$I
21 | Merammr. Kas- Jlabopatopsiit omerr Ne 11 DKCTIEpPUMEHTANIBHO yCTa- 1 3HaTh CBOWCTBA COEAMHEHUH JlaTunk 3mekTpo-
. CoenuHeHNs «B3aumozielicTBHE  M3BECT- | HOBHTH o0pa3oBaHue KaJIbLIMA ¥ €r0 3HAYCHHUE B MIPOBOIHOCTH,
KaJIbIUs KOBOHM BOJIBI C YIJICKHMCIIBIM | cpelHEi U KUCIIOH COMM NPUPOJE U XKU3HU YETIOBEKA MAar"HuTHag Me-
razom» 1IaKa, mpuoop
JUISL IOy YEHHUS
Ta30B WM amna-par
Kunmna
22 | Merannsl Keneso | JlabopatopHsiii ombiT No 12 1 JlaTuuk naBneHus

«OKHCIeHUEe XKee3a BO
BJIJKHOM BO3JyXE»

Uccnenosath nmporecc
3NETPOXUMHYECKON KOppo-
31U Kele3a B BO3AyXe

3Hath, YTO MPOIECC KOPPO- 3UH
METAJIOB  MNpPOTEKaeT B
NPUCYTCTBUU BOABI M KHCIO-
pona. 3HaTh (aKTOpPHI, YCKO-
pAIOLIUE MPOLECC KOPPO3HUH
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