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IlosicHuTeILHAS 3aMUCKA

Pabouyas mporpamma Kypca BHEYPOUHO JeITeNbHOCTH «JIabopaTopusi XUMHUUECKUX
9KCIEPUMEHTOB)» IIOCTPOEHA Ha OCHOBE:
1.3akona «O6 obpazoBanuu B Poccuiickoii @enepammm» Ne 273-¢h3 ot 29.12.2012r.;
2.®enepanbHO paboueld MporpaMMbl BOCIIUTAHUS U C YUETOM KOHLIETIIIUU IPEIO1aBaHUs
yueOHOTOo npeaMeTa « XUMHS» B 00pa30BaTeNbHbIX opranm3anusx Poccuiickoit denepannu;
3. [Ipukaza MunucrepcTBa oopazoBanus U Hayku PD ot 17 mas 2012 r. N 413 "O6
YTBEPKIACHUU (PeIepaIbHOTO rOCYAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEAHETO
obmiero o0pazoBanus" (¢ U3MEHEHUSMU U JIOTIOJTHCHHUSIMU, PEIaKIHs ¢ n3MEHeHUssMUA N 732 ot
12.08.2022).
4. MeTtom4yeckux pEeKOMEHJAII M0 CO3AaHNI0 U (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OPraHU3alNsIX, PACHIOJIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX
ropojiax, HEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYUYHON U TEXHOJIOTMYECKON HalpaBIeHHOCTEN
(mucemo MunucrepcTBa npocsetienus: Poccuiickoit @eneparuu ot 30.11.2023 r. NeTB-
2356/02).
5. MeTtoaudeckux peKOMEHalil MUHICTEpPCTBA NpocBeleHus: Poccuiickoit @enepanu mo
«Peanu3zanun 06pa3zoBaTeNbHBIX IPOrPaMM €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKOU
HaIpPaBJIEHHOCTEW M0 XMMUU C UCII0JIb30BaHNEM 000pyioBaHus IieHTpa «Touka pocTta»
(yTBepikIieHBl pacniopsbkeHreM MuHucTtepcTBa npocsetienus Poceuiickoit @eneparuu ot 12
suBaps 2021 r. Ne P-6)
7.11pukazaMKOYVY COII Ne7 Ne 51-o1 ot 05.04.2024r. «O co3aHuu IeHTpa 00pa3oBaHus
€CTECTBEHHO-HAYYHOUN M TEXHOJIOTHUYECKOU HampaBiieHHOCcTeN «Touka poctay
8. [Tonoxenusst MKOY COIL Ne7 o LleHTpe ecTeCTBEHHO-HAYYHOU M TEXHOJOTHYECKOM
HarnpaBiieHHOCcTel «Touka pocta» (yrBepxkaeHo mpukazom Ne 51-o1 ot 05.04.2024r.).

B 00y4eHnH XuMHUH 00JIBIIIOE 3HAYCHUE HMEET IKCIICPUMEHT. AHATTU3UPYS PE3yIbTaThl PO -
BEJIEHHBIX OIBITOB, yJamuecs: yOeKIaloTCs B TOM, YTO T€ MJIH WHBIC TEOPETUICCKHE
MPEJICTaBJICHHS COOTBETCTBYIOT MIIM MTPOTUBOPEYAT PEATBHOCTH. TOJIBKO OCYIIECTBIISAS
XHUMHYCCKUN IKCIIEPUMEHT MOYKHO IIPOBEPHUTH JOCTOBEPHOCTH IPOTHO30B, CJICIAHHBIX Ha
OCHOBAaHUH TCOPHH.

B nporecce skcniepuMeHTaIbHON PabOThl y4anuecss IPUOOPETaOT OMBIT MO3HAHHS
PCAbHOCTH, SIBJITIOIIUKCS BaXKHBIM ATAIIOM (POPMHUPOBAHUS Y HUX YOCKICHHUH, KOTOPHIC, B
CBOIO OYEpPE]Ib, COCTABJISIOT OCHOBY HAy4YHOTO MHPOBO33peHHMs. BHeIpeHne 000opynoBaHus
udpoBoii 1adbopatopuu eHTpa «Touka pocTay MO3BOJIMT KAYeCTBEHHO U3MEHHTD ITPOIIECC
oOy4yeHus XuMuu. KoarmuecTBeHHbIC SKCIIEPUMEHTBI TTO3BOJIST MOJYYaTh JOCTOBEPHYIO
HH(OPMALIHIO O MPOTEKAaHUH TE€X MM MHBIX XMMHYECKHX MPOIeccax, O CBOMCTBax BeliecT. Ha
OCHOBE IMOJIyYCHHBIX IKCIIEPHUMEHTAIILHBIX JJAHHBIX 00y4aeMbIe CMOTYT CAMOCTOSTEIILHO JeIaTh
BBIBO/IbI, 0000IIaTh PE3YJIbTAThI, BBISIBIISATH 3aAKOHOMEPHOCTH, YTO OJHO3HAYHO Oy/eT
CIOCOOCTBOBATH TMOBBIMICHUIO MOTUBAIIUM O0OYYEHHSI IITKOJILHHKOB.

Ha 0a3e nentpa «Touka pocTay oOecredynBaeTcsl peanu3alis 00pa30BaTe/IbHBIX MPOrpaMm
€CTECTBEHHOHAYYHOU M TEXHOJOTHYECKOW HAIPaBIEHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSMHU 3aKOHOJATENbcTBA B cdepe o00pazoBaHus W C Y4ETOM peKOMEHAAlUN
DdenepalbHOTO OnepaTopa yueOHOTo nMpeaMeTa «XUMHUSD.

OOpazoBarenpHas MporpaMma IO3BOJSET HMHTETPUPOBATH peallu3yeMble MOJXOIBI,
CTPYKTYpY M COJepKaHUe NP opraHuzanuu o0ydeHus xumuu B 10—11 knaccax, BRICTPOCHHOM
Ha 6aze yueOHO-MeToanueckoro komruiekcoB (YMK) IMabpuensua O.C.

He.]'[b - CO31aHHUC yCJ'IOBI/II\/'I JJI pa3BUTHA TTO3HABATCIIbBHOT'O MHTEPCCA yUallIuXCs,
q)OpMI/IpOBaHI/IH MPAKTUYCCKUX HABBIKOB U HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B



nporiecce MpoBeIEeHUS] XUMHUECKUX SKCIIEPUMEHTOB, C HCIIOJIB30BaHUEM 000PYI0BaHUS
neHrtpa «Touka pocray.
3anaun
* 3aKpenuTh HaBBIKH UCCIIEI0BATENbCKON NESTENbHOCTH;
* [ToBBICUTH HHTEPEC K IIKOJBHBIM AUCHHUILTMIHAM U CaMOOOpPa30BaHHUIO;
* CoBepIIEHCTBOBATh yMEHUSl OOpallleHHs C XUMUYECKMMH BEIIECTBAMM, XUMHUYECKUMU
npubopamu U 000PyIOBAaHHEM; PEIICHHE SKCIIEPUMEHTAIBHBIX M PACYETHBIX 337134,
* Pa3zBuBarth TBOpUECKHE CIIOCOOHOCTH YYaILUXCS, LIEJIEYCTPEMIIEHHOCTb, HAOII0AATENbHOCTD,
BOOOpaXeHue;
* ®opMupoBaTb YMEHHS OPIraHU30BBIBATH CBOM TpyJ, MOJb30BaThCS JOINOJHUTEIbHON
JINTEPATYPOH.

Bo3spact oGyuatomuxcs : 16-17ner

Cpoxk peanu3zanuu nporpammsl: 1 rox (72 gaca: 10 kimacc —36 yaca;11 kitacc —36 4acoB)
Ilnanupyemblie pe3yJibTaThI

JInuHOCTHBIE Pe3yabTAThI

OOyyaromuiics MOJIy4UT BO3MOKHOCTH JUIsl POPMHUPOBAHUS CIEIYIOIUX TUYHOCTHBIX YY1

* OIpeJICIICHHE MOTHBAIIMH U3YYCHUS YIeOHOTO0 MaTepHala;

* OIICHWBAHWE YCBAaMBAEMOTO y4eOHOTO MaTepHualia, UCXOJI W3 COIHATBHBIX U JTMYHOCTHBIX
IIEHHOCTEH;

* TOBBIIIEHUE CBOETO OOpPa30BATEIHPHOTO YPOBHS W YPOBHS TOTOBHOCTH K H3YYCHHIO
OCHOBHBIX UCTOPUYECKHUX COOBITHH, CBA3aHHBIX C PA3BUTHEM XUMUH U OOIIECTBA;

* 3HAHWE MPABUJI TIOBEJCHHS B YPE3BbIYAWHBIX CHUTYAITUAX;

* OIICHUBAHUE COIMAIbHON 3HAYUMOCTH TIpo(deccHii, CBA3aHHBIX C XUMHUECH;

* BJAQJCHHEC TIpaBUJIaMH OE30MAaCHOTO OOpameHuss C XUMHYECKUMU BEHICCTBAMHU H
000pyI0BaHUEM, MTPOSBICHUE IKOJIOTHICCKON KYIbTYPHI.

MeTanpeaMeTHbIe pe3yabTaThl

Pecynamuenuvie

OOyuyaromuiicst MOJIYYUT BO3MOXKHOCTH JJIsi (POPMUPOBAHUS CICAYIOIIMX PETYIATHBHBIX
YV

* IIeNienoJiaraHye, BKIIOYas IOCTAHOBKY HOBBIX IeNei, mnpeoOpa3oBaHUE MPAKTUUYECKOU
3a/layd B MO3HABATENbHYIO, CAMOCTOSITEIIbHBIA aHAU3 YCIOBHUI JTOCTHXKEHHS LIETM Ha OCHOBE
yué€Ta BBIJICJICHHBIX YUUTEIEM OPUEHTHUPOB JICHCTBHS B HOBOM Y4eOHOM MaTepuae;

* IJITAHUPOBAHUE MYTH JOCTHXKCHHUSI 1I€TIEH; YCTAaHOBIIEHHUE IIEJIEBBIX IPHOPUTETOB, BhIJCIICHUE
aNbTEPHATUBHBIX CIOCOOOB JTOCTHIKCHHS 1M U BbIOOp Hambosiee 3pdexkTuBHOrO crocoda; °
YMEHHE CaMOCTOSATEIHHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISITH UM;

* YMEHHE NMPUHHUMATH PEIICHUs B MPOOJIEMHON CUTYyallMu; ® TMOCTAaHOBKA Y4eOHBIX 3ajad,
COCTaBJICHHUE IIJIaHA U MOCIICI0BATEIbHOCTH ACHCTBHIA;

* opranu3zaius pabo4ero MecTa Mpu BBIMOJTHEHUH XUMUYECKOTO SKCIIEPUMEHTA,

* TMPOTHO3MPOBAHHE PE3YIbTATOB OOYUYECHHs, OIICHUBAHHE YCBOCHHOI'O MaTepuaia, OlleHKa
KayecTBa M YPOBHS TMOJYYECHHBIX 3HAHHWM, KOPpPEKIMs IUJlaHAa M crnocoba JecTBUS TpH
HEOOXO0JUMOCTH.

Ilo3nasamenvuvie

OOy4aromuiics MOTYIUT BO3MOXKHOCTH JUIsl (POPMUPOBAHUS CIEAYIOMINX MO3HABATEIHHBIX
VVII:



* [IOWCK U BBIJCTICHHE WH(POPMALINY;

* aHaNM3 YCIOBHI W TpeOOBaHMU 3a1aud, BHIOOP, COMOCTABJICHHE W OOOCHOBaHHE COcO0a
peuieHus 3a1auu;

* BBIOOp Hanbosee 3PHEKTUBHBIX CIIOCOOOB PELICHHUS 3a/]a4i B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

* BBJIBIDKEHHE U 000CHOBAaHUE T'MIIOTE3BI, BBIOOD crioco0a e€ MpoBEpKH;

* CaMOCTOSITEJILHOE CO3/IaHUE AITOPUTMA AEATEIbHOCTHU IIPHU PELIEHUH NPOOIEM TBOPUYECKOIO
U ITIOMCKOBOT'O XapaKkTepa;

* YMEHHs XapaKTepU30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO U CBOKCTBAM;

* ONWCHIBAHHE CBOWCTB: TBEPIBIX, KHUIKUAX, Ta3000pa3HbIX BEIIECTB, BBIICICHUE UX
CYIIECTBEHHBIX PU3HAKOB;

* u300pakeHHE COCTaBa MPOCTEHUIINX BEIIECTB C IOMOIIbI0 XHUMHUYECKUX GOpMylT U
CYIIHOCTH XMMHUYECKUX peakUuil ¢ TOMOIIbI0 XUMUYECKUX ypaBHEHUM;

* IPOBEJICHNE HAOJII0/IEHUH, ONMCAaHUE TIPU3HAKOB U YCJIOBUM TE€UYEHUS XMMHUECKUX PEaKIIUi,
BBINIOJIHEHME XUMHYECKOIO SKCIEPUMEHTAa, BBIBOJBI HAa OCHOBE aHanu3a HaONIoleHuM 3a
AKCIEPUMEHTOM, pelIeHHue 3ajady, MOJIy4eHHe XUMHMYECKONM HHQOpMalMU U3 Pa3IUYHBIX
HCTOYHUKOB;

* YMEHUE OPraHU30BBIBaTh UCCIIEIOBAHNE C LIEIBIO TPOBEPKU TUIIOTES;

* YMEHHE JIeJIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U [0 aHAJIOTUH) U BBIBO/IBI;

* yMeHUE OOBEKTHBHO OLIEHMBATh MH(OPMAILIMIO O BEIIECTBaX M XMMHUYECKUX Ipolieccax,
KPUTHYECKH OTHOCUTBHCA K IICEBJOHAYYHON HHPOPMAILIUH.

Kommynuxkamuenwie

OOyuaromuiicss MOIY4YUT BO3MOKHOCTD AJIs1 (JOPMUPOBAHUS CIIEIYIOUIMX KOMMYHUKATUBHBIX
YVII:

* [IOJIHO€ U TOYHOE BBIPAKCHHE CBOUX MBICIEH B COOTBETCTBUU C 33Ja4aMH U YCIOBHAMH
KOMMYHHKAIIWH;

* aJICKBATHOE MCIIOJIb30BAHUE PEYEBBIX CPEACTB JUIsl Y4aCTUsA B JIUCKYCCHUM M apryMEHTalUU
CBOEH IO3MLIMH, YMEHHE HPEICTaBIATh KOHKPETHOE COJAEp)KaHHUE C COOOLICHHEM €ro B
IIUCBbMEHHOM M YCTHOH (opme, omnpeznereHre crocoO0B B3aUMOJAEHCTBUS, COTPYAHUYECTBO B
MoMcKe U coope nHpopmanuu;

* olpeneneHue CcrnocoOoOB B3aUMOJAEHCTBHS, COTPYAHHYECTBO B IIOMCKE M cOope
uHbOpMalMY, Yy4acTHe B Juajore, IJaHUPOBaHUE OOLIMX CHOCOOOB paboThI, MPOSBICHHUE
YBa)KUTEJIBHOTO OTHOLIEHUS K APYIUM Y4alllUMCs;

* ONHMCAHME COJEP)KAHUSA BBINOJHAEMBIX JEHUCTBUH C LEJIBIO OPHUEHTUPOBKM B
IIPEIMETHOIIPAKTUYECKOM 1EATENBHOCTH;

* YMEHMsI YUUTHIBATh PA3HbIE MHEHMSI U CTPEMUTHCS K KOOPAMHALMM PAa3IMYHBIX MMO3ULIMN B
COTPYJHHUYECTBE.

¢dopmynupoBaTh  COOCTBEHHOE€  MHEHME U MO3UIMIO, AapryMeHTUpOBaTh U
KOOPAMHUPOBATh €€ ¢ MO3UIUAMHM HapTHEPOB B COTPYJHMUYECTBE NpU BBIpaOOTKE OOIIEro
pelIeHns B

COBMECTHOH ACATEIIBHOCTH;

*  OCYHIECTBISATH B3aUMHBII KOHTPOJIb U OKa3blBaTh B COTPYAHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;

*  IUIAHUPOBATH OOIIKE CIIOCOOBI pabOTHI; OCYIIECTBIATH KOHTPOJIb, KOPPEKLIUIO, OLIEHKY

neicTBUi mapTHEPa, yMeTh YOeX1aTh;



*  HCIOJIb30BaTh aJCKBATHBIC SI3BIKOBBIE CPEJCTBA IS OTOOpaXXEHHS CBOUX YYBCTB,
MBICJICH, MOTUBOB U TIOTPEOHOCTEH; 0TOOpaXkaTh B peud (omucaHue, 0ObSICHEHHE) CoJep KaHne
COBEpILAEMBIX JICHCTBUH, KaK B (popMe TPOMKOI COIIMATM3UPOBAHHON peyH, TaK U B

(opme BHYTpeHHEH peun;

*  pa3BHUBAaTh KOMMYHHMKAaTHUBHYIO KOMIIETEHIIMIO, HCHOJb3ysl CpEICTBA YCTHOH U
IIMCbMEHHOM KOMMYHMKAlMM @pu paboTe ¢ TeKcTaMu YydyeOHHMKa U JOINOJHUTEIbHON
JIUTEpaTypou,

CIPAaBOYHBIMHU TAOJIUIIAMH, TIPOSIBIISITH TOTOBHOCTD K YBaYKCHUIO MHOW TOYKH 3PEHUS MPH

00CYX/IEHIH PEe3yTbTaTOB BBHITIOJHEHHOW PaOOTHI.

IIpenmeTHble pe3yJibTaThI

OOyyaromuiics Hay4uTCs:

*  IPUMEHSTh OCHOBHbBIE METO/bI IO3HAHUS: HAOIIO/IEHUE, U3MEPEHNUE, SKCIIEPUMEHT;

*  ONHCHIBaTh CBOMCTBA TBEPABIX, JKHUJIKHMX, Tra3000pa3HbIX BEIIECTB, BBLACIAS HX
CYIIECTBEHHbIE TPU3HAKHY;

*  packpblBaTh CMBICI 3aKOHa COXPAHEHHS MacChl BELIECTB, AaTOMHO-MOJIEKYISIPHOMN
TEOpUH;

*  pa3nuuaTh XUMUYEeCKHMe M (u3MUecKue SBIEHHs, Ha3bIBaTh NPU3HAKU M YCIOBUS
MPOTEKAHUSI XUMHUUECKUX pPeaKLnii;

s  coOmoaarh npaBuiia 6e30MacHOi pabOThI PU MPOBEIAECHUH OTIBITOB;

*  M0JIb30BaThCA Ja0OPaTOPHBIM 000PYAOBAHUEM U TIOCYIOM;

*  MOJIyyaTh, COOMpATh Tra3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

*  XapakTepus3oBaTh (U3NYECKUE M XMMHUYECKME CBOMCTBA OCHOBHBIX  KJIACCOB
HEOPraHNYeCKUX COEJUHEHUH, IMPOBOJUTH OIBITHI, MOATBEPXKIAIOIINE XUMHUYECKHE CBOWCTBA
U3YUYEHHBIX KJIACCOB HEOPraHUUYECKHX BEILECTB;

*  pacKpbIBaTh CMBICI OHATUS «PACTBOPY», BBIYUCIISITE MACCOBYIO JOJIO PACTBOPEHHOTO

BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MacCOBOM JT0JIE€H pacTBOPEHHOTO
BELIECTBA;

*  XapakTepu3OBaTh  3aBUCUMOCTb  (PU3MYECKUMX  CBOMCTB  BeUIeCTB  OT  TUIA
KPUCTANINYECKON pEIIETKH, ONpenenaTh BHUJA XUMHUYECKOH CBSA3M B HEOPraHUYECKUX
COEJIMHEHUSX;

*  pacKpblBaTb OCHOBHBIC IIOJOXKEHUS TEOPUM DBJIEKTPOJUTHUECKOW JMCCOLMALNY,
COCTaBJIATh YPAaBHEHUS JIEKTPOJUTHUECKON JUCCOLUALIMM KUCIIOT, LIeJI0Yel, colel u peakiuii

HMOHHOTO OOMEHa;

*  packpblBaThb CYIIHOCTb OKHMCIMTEIbHO-BOCCTAHOBUTEIbHBIX PpEaKLUil, OIpeaensiTh
OKHCIIUTEb U BOCCTAHOBUTEIIb, COCTABIIATh YPABHEHHSI OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIX

peaxkuui;

*  Ha3bIBaTh (PAKTOPBHI, BIMSIIONIME HA CKOPOCTh XUMHUECKON PEaKLIUU;

*  XapakTepU30BaTh B3aUMOCBS3b MEX1Y COCTABOM, CTPOEHHEM U CBONCTBAMU HEMETAJIOB
U METaJIJIOB;

*  IPOBOJWTH ONBITHI IO NOJYYCHHIO M M3YYEHHI0 XMMHUYECKHX CBOWMCTB pa3IUYHBIX
BEILECTB;

*  IpPaMOTHO OOpAIaThCs C BEIIECTBAMH B TOBCEHEBHOM KU3HU

OOyuaromuiicst HOJYYUT BO3MOKHOCTh HAyUUThCS:

*  BBABUIaTb M MPOBEPATH AKCHEPUMEHTAJIbHO THUIIOTE3bl O XUMHUYECKMX CBOMNCTBAx
BEIIECTB HAa OCHOBE UX COCTaBa U CTPOCHMS, UX CIOCOOHOCTU BCTYNaTh B XUMUUECKUE PEaKIUH,
0 XapakTepe U NMPOAYKTaX Pa3IMUHbIX XUMUYECKUX PEAKIIUI;



*  XapakTepu30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBaM, YyCTaHABJIMBATH
IMPUYUHHO-CJICACTBCHHBIC CBA3U MCIKAY JAaHHBIMU XapaKTCPUCTUKAMHU BCIICCTBA,

® COCTaBJIATb MOJICKYJIAPHBIC W IIOJHBIC MOHHBIC YPABHCHHUA I10 COKpaH_IéHHbIM HMOHHBIM
YPaBHEHHUSAM;

® IIPOTrHO3UPOBATH CHOCOOHOCTD BCIICCTBA IMPOSABJIIATH OKHCJIUTCIIbHBIC 150)0%0
BOCCTAaHOBHUTEIbHBIC CBOMCTBA C y‘IéTOM CTeNIeHEH OKUCICHUS 3JIEMCHTOB, BXOIJAIIUX B €I'0
COCTaB;

® BbBIIBUI'aTb W IPOBEPATH OSKCICPUMCHTAJIBHO THUIIOTE3bI O PE3YJIbTaTax BO3IICI>1CTBPI$I
pa3nUYHbBIX (PAKTOPOB HA M3MEHEHUE CKOPOCTH XUMUIECKOH PEaKInu;

® HUCIIOJIB30BAaTh HpI/IO6peTéHHI)IC SHAHUA 14 OKOJOIMYCCKHM I'paMOTHOI'O IMOBCACHHA B
OKpYKarollen cpene;

® HUCIIOJIB30BAaTh HpI/IO6pCTéHHI:Ie KIIFOYCBBIC KOMIICTCHIUHA IIPU BBITIOJIHCHUN MIPOCKTOB U
pelIeHnH y4eOHO-HCCIeI0BaTeNbCKUX 33/1ad M0 M3YyYEHUIO0 CBOWCTB, CIIOCOOOB MOJYYEHHS U
pacro3HaBaHUs BEIECTB;

® 00BEKTUBHO OLICHUBATH I/IH(l)OpMaHI/II-O 0 BCHICCTBAX U XUMHUUYCCKUX MMPOLIECCCAX;

® OCO3HaBaTb 3HAUCHUC TCOPETHUIYCCKUX 3HaHUA 1[0 XUMHHU JJIsA HpaKTI/ILIeCKOfI
NeSITeIbHOCTH YEJIOBEKa;

® co3aaBaTb MOACIWM MW CXEMbI I PCIICHUA y’—Ie6HI)IX 1 TIO3HABATCJIBHBIX 3aaady,
IIOHUMATh

HEOOXOMMOCTh  COONIOAIGHUSA  NPEANUCAaHHM, TNpeiaraeMblX B  HHCTPYKIHUSAX IO
WCTIOJIb30BAHUIO JICKAPCTB, CPEJICTB OBITOBOM XUMHUU U JIP.



Conepxanue

10 KUIACC

XumMu4eckas jadoparopus

[IpaBuna TexHUKH OE30MACHOCTH TMPU MPOBEACHUM HCCICAOBAHUN U XHMHYECKOTO
JKCIIepUMEHTa. MenuiMHcKas anTeyka B KaOMHETe XWMHH. 3HAKOMCTBO C JIaOOpaTOPHBIM
obopynoBaHueM. XpaHEHUE MATCPUAIOB U PEaKTUBOB B XUMHUYECKOU naboparopun. L{udpoas
naboparopusi.

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYJOH, MpaBWiIaMd pabOThl B JTAOOPATOpUH W TPpHEMAMU
oOparreHus ¢ 1abopaTOpHBIM 000PYI0BAHHEM.

Tema 2. TeopeTuyeckue 0OCHOBbI OPraHUYeCKOH XUMHU

Teopust cTpoeHUsT OpraHuYecKux coenuHeHuil. CTpOeHHE OpPraHU4YEeCKUX COCIUHECHHI.
I'omonoru. U3omepsl.

Tema 2. Yriesoaopoasl

Ankanbl. Ankensl. Ankaauenbl. Kayayku. [IpupoiHbIe HCTOYHUKH YII€BOI0OPOIOB.

Ilpakmuueckue padomul

1. KayecTBeHHOE ompeneieHHe Yrieposia, BOJOpPOJa U XJopa B OPTraHUYECKUX

BeIlleCTBaxX

2. Ilomyuyenue sTriieHa

Jlabopamopnuwie onvimot

1.  KoHcTpyHnpoBaHME IAPOCTEPHKHEBBIX MOJIEKYJI OPraHUYECKUX BEIIECTB

2. OrTHomICHHUE YIIIEBOJIOPOIOB K PACTBOPY MEpPMaHTaHaTa Kaius U1 OpOMHOM BOJIe.

Jlemoncmpavyuonnsie onvimaol

1. PamukanbHOE OPOMHPOBAHUEATKAHOB

2. O3HakoMmJieHHE C KoJuleKuuen «Kayaykm»

3. Osznakomienue ¢ kosuieknueil «Hedth u mpoaykTel ee mepepaboTKm

4. Os3HakomiieHHE C KoJulekiuen «KaMeHHbIN yroby»

Tema 3 «Kucjopoa- 1 a30Tcoaep:xkaiue opraHndecKkue Bemecrsa
Cruptsl. OTHOATOMHBIE U MHOTOATOMHbBIE CIUPTHL. DEHOJIBL.
Anbnerunpl. KapOonosbie kucnotsl. CrnoxHbie 3QUPHI. YTIEBOIbI.
AMUHBI. AMUHOKHUCIIOTBL. benku.

Jlabopamopnuie onvimol

3.0kucneHue 0JHOATOMHOTO CITUPTa B aJbJICT U1

4. KauecTBeHHbIE pEaKIMy HAa MHOTOATOMHBIE CTIUPTHI

5. KadecTBeHHbIE peakiliu Ha albICTUIbI

6. Omnpenenenue pH pacTBOpoB KapOOHOBBIX KUCIOT

7. W3yudeHue CUIIbI OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT.

8. OrmpeneneHre KOHCTAHT AUCCOIMAIIMHA KAPOOHOBBIX KUCIOT

9. Cnoxwusie 3¢upsl. ['uaponus sTunaneraTa B NpUCYTCTBUU PACcTBOPA MIETOYH.
10. Bmusguue sxécTKkoM BOABI Ha MBLIO

11. CBoiicTBa yrieBoaoB

12. Onpenenenue cpeasl pacTBOPOB AMUHOKHUCIIOT

13. UccnenoBanue cBOMCTB OenkoB. KauecTBeHHbIE peakiiuu Ha OeKu.



Hemoncmpayuonnsie onvimol
5. PactBopenue ¢enona B Boje. KauecTBeHHbIE peakiiny Ha (PEHO.

Tema 5. BoicokoMOJIeKYJ/ISIDHbIE OPraHUYeCKHE COeTHHEeHUS
[Tonumepsl. MickycCTBEHHBIE U CHHTETHYECKUE ITOJIMMepsl. [lmactmaccesl. Bonokha.
3agaun
1.Pemenue 3aa4 Ha HAXOXKICHUE MOJICKYIISIPHON (DOPMYIIBI OPraHUIECKOTO BEIIECTBA 110

€ro INIOTHOCTH M MAacCOBBIM JOJISIM XMMHUYECKHX 3JIEMEHTOB, BXOJSIINX B €r0 COCTaB, WU IO
MIPOAYKTaM CTOPAHMSL.

IIpakTnuyeckune padoThl
3. Pacno3HaBaHue miactMacc U BOJOKOH

JlabopaTopHbIe ONbITHI
14. 3HaKOMCTBO C KOJUIEKIMEHN I1JIaCTMACC
15. 3HaKOMCTBO C KOJUIEKIIMENH BOJIOKOH



11 KJIACC

Tema 1. Xumnueckas n1adoparopust

[IpaBuna TexHMKHM O€30IACHOCTU IPU NPOBEACHUU MCCIENOBAaHUN U XUMHUYECKOIO
JKCIEepUMEHTa. MenuuuHcKas anTeyka B KaOMHETe XMMMM. 3HAKOMCTBO C JIaOOpaTOpPHBIM
o0opynoBaHneM. XpaHEHUE MAaTePUAJIOB M PEaKTUBOB B XUMHUECKOM J1a00paTopuun

Xumuueckuit Ixcnepumenm:

3HaKOMCTBO C XHMHYECKOW MOCYIOH, MpaBujamMu paboThl B jJabopaTopuu M NMpUEMaMU
oOpareHus ¢ JIabopaTOPHBIM 000y TOBAHUEM.

Tema 2. Ctpoenue aroma. [lepuoanyeckuii 3aKkoH.

Atom. CtpoeHue aToma.

[Ieproanueckuil 3aKOH U NEPUOIAYECKAsI CHCTEMa XUMHUYeCKUX ieMeHToB JI.11.Menneneena.
Crpoenue BeniecTB. XMMHUECKas CBSI3b: MOHHASI, KOBAJIEHTHAsI, METAJUIMYECKas, BOJOPOIHAS.
Tunsl KpUCTATIMYECKUX PEHIETOK: HOHHBIE, MOJIEKYJISIPHbBIE, aTOMHBIE, METAJIJIMUECKHUE.
[TonuMepsl: HCKYCCTBEHHbBIE U CHHTETUYECKHE.

Ilpakmuueckue padomul

1. Pacno3naBaHue miacTMacc ¥ BOJIOKOH.

Jlabopamopnusie onvimul

KoncTpynpoBanue nepuoinueckoi CuCTEMbl

Monenu KpUCTaNIMYECKUX PEIIETOK.

[1naBneHue U KpUCTAJUIU3AIHS CEPBI.

Onpenenenre TeMnepaTypbl KpUCTaNIM3alluY BELIECTBA
Onpenenenre TeMnepaTypsl IJIaBICHUS U KPUCTAIUIM3AIMN MeTaslia

M N

Tema 3. XuMuveckue peakiuu

Knaccudukanus xumuuecknx peakuuid. [Ipu3Haku XUMUYECKUX pEaKIIil.

Peakuuu nonnoro ooMena. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIUH.

CKOpOoCTh XMMHUYECKUX peakuuil. BiausHue pazanuHbix GakTOpoB HA CKOPOCTh PEaKIUU.
Xumuyeckoe paBHoBecHe. [ uupomaus.

Jlabopamopnwvie onvimoi

6. OmnpezneneHue TEIIOTH PEAKIIMY HEUTPATU3ALUY.

7. DK30TepMHUYECKHE peaKLuu

8. DHAOTEpMHUYECKHE PEaKIIU

9. BsaumopeiicTBue pacTBOpa THAPOKCH A Oapus ¢ CEPHOM KHCIOTOM.

10. 3ydenue peakiy B3aMMOAECHCTBHS Cyab(pHUTa HATPUs C IEPOKCUIOM BOJOPOJIA.
11. U3menenue pH B xone OBP

12. BnusiHMe KOHLIEHTPALMK pEarupyouux BENECTB HA CMEIIEHUE XMMUYECKOTO PABHOBECHS.
13. XuMHueckoe paBHOBECHE.

14. BnusiHre 0qHOMMEHHBIX MOHOB Ha CMELIEHHE XMMHUYECKOTO PABHOBECHS.

15. Onpenenenue pH pacTBOpoB coei.

16. BnusiHue TeMIiepaTypbl Ha CTENIEHb THAPOJIH3a.



Hemoncmpayuonnvie onvimaol
1. Beigenenue v noromeHue TeIIoThl- MPU3HAK XUMUUYECKOU peaKIIfu.
2. CpaBHHUTENbHAS XapaKTEPUCTHKA BOCCTAHOBUTENIBHOM CIIOCOOHOCTH METAILJIOB.

Tema 4. BelrecTBa 1 X CBOJiCcTBa
IIpocTtsie BemecTBa. MeTasuibl.

Cnoxnple BemlecTBa. Kiacchl HEOpPraHMYeCKMX U OpPraHUYECKUX BEILECTB.

OcnoBanusi. AMpOTEpHbIE OKCUIBI U THIPOKCH/IBL.

Jlabopamopnusie onvimol

17. Okucienue xene3a BO BIAKHOM BO3IyXeE.

18. Omnpenenenue pH pacTBOpOB KUCIIOT U IIETOYECH.
19. Onpeenenre KUCIOTHOCTH TIOYBHI.

20. CpaBHEHHME CUJIBI YTOJIBHON U CEPHUCTON KUCJIIOT.
21. Kpusas tutpoBanusi ochopHOIl KUCTOTHI.

22. AMdoTtepHbIe THIPOKCHIBL.

KuciaoTtsl.



TemaTn4eckoe IJIAHUPOBaAHHUE

10 KJIACC
Ne i/mt HanmenoBanue pasnesnoB U TeEM IpOrpamMMbl KomnuecTso
4acoB
Tema 1. Xumuueckas 1abopaTopust 5
Tema 2. Teopernyeckrie 0CHOBBI OPraHU4ECKOM XUMHH 2
Tema 3. VYT1eBOI0PO/IBI 8
Tema 4. Kucnopon- u azoTcoaepxaniye OpraHuuecKre BeriecTna 13
Tewma 5. BBICOKOMOJIEKYIIIPHBIE OPraHUYECKHE COETMHEHUS 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 36
11 KJIACC
Ne n/mt HanmenoBanue pa3aennoB U TeEM IpOrpamMMbl KomnuecTso
4acoB
Tema 1. XuMuyeckas J1abopaTopust 5
Tema 2. CtpoeHue BenecTB 6
Tema 3. XHWMHUYECKUE PEAKIIUU 16
Tema 4. Tema 4. BemecTsa 1 ux cBoMCTBa 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 36




IMOYPOYHOE IIJTAHUPOBAHUE 10 KJIACC

Jlara
KoanuyecTBO 4acoB NPOBEICHHUS
3aHATHS
Ne i/ Tema ypoka
Hcnoabs3yemoe
Bcero | Ilpaktuyeckue | JlaboparopHbie y
odopynoBanue Touku
padoThI ONbITHI
Pocra
Tema 1. Xumudeckast nabopaTtopus (5 4acoB)
[IpaBuna TexHukH 0€30MaCHOCTU XUMHUYECKOE
1. IIpY IPOBEJIEHUH UCCIIEOBAaHUMN U 1 0o6opynoBaHue U
XUMHUYECKOTO IKCIIEPUMEHTA PEaKTUBBI
2 MeaumnuHcKas arnTeuka B KaOWHETe 1 MemumumHcKas
) XUMUU arrTeyka
JlaGopaTtopHnas
3 3HAKOMCTBO C JIabOpPaTOPHBIM 1 MoCy/a, IITaTHUBHI,
' 000pyI0BaHUEM HarpeBaTeIbHBIC
prOOpPbI
XpaHeHHe MaTepHaloB U PEaKTUBOB
4. P Tep P 1 Ha6op peaktuBoB
B XMMHYECKOH J1a00opaTopuu
3HaKOMCTBO ¢ paboTOM U(PPOBOH [Hudposas
5. naboparopuu. [logroroska 1 nabopaTopusi ¢

JaTYUKOB.

Ha60p0M JaTYUKOB

Tewma 2. TeopeTrdecKkue OCHOBBI OpraHUYECKON XuMuH (2 Jaca)

Teopus cTpoeHHsI OpraHUYEeCKUX

6. . 1
COCIMHEHU I
IIpocTpaHCTBEHHOE CTPOCHHE
1. MoJiekyi. Buasl rubpuauszanuu 1
Tema 3. YraeBomoposl (8 4acoB)
8. KauectBeHHoO€ omnpezesieHue 1 1 JlaboparopHoe




yrieposa, BOJ0Opoaa H XJIopa B
OPraHUYECKUX
BemiectBax(IIpakruueckas padora
Nel)

00opyi0BaHue

Koncrpynposanue
IAPOCTEPKHEBBIX MOJIEKYJI

CIMpTa B anbJeruy (1abopatopHbIi

o OpPraHUYECKUX BEIIECTB !
(JTaboparopusiii onbiT Nel)
PagukannHoe Haraux
10. OpOMHUpPOBAaHUEAIKAHOB 1 TEMIICPaTypPl,
(memoHcTpanroOHHbINA ONBIT Nel) TCPMOMETD, TUTHTKA
(ctmpTOBKA)
1 [Tomnyuenue stunena (Ilpakruyeckas 1 1
) pabora Ne2)
OTHOILIIEHHUE YTIEBOIOPOJIOB K
12, pacTBoOpy MepMaHraHaTta Kaiaus u 1 Jatuuk
OpomHo# Boje. (JlabopaTopHbIit ANEKTPOMPOBOJHOCTH
ombIT Ne2)
Kayuayku. QSHaKOMJ'IeHI/Ie c Kom1eKms
13. kosutekuen «Kayaykun» 1
N «Kayuykn»
(meMoHCTpaMOHHBIN ONBIT No2)
[IpupoaHble HCTOYHUKU
yTJIEBOAOPOI0B. O3HAKOMIICHUE C Komnexknus «Hedtb n
14. koJuiekuuen «HedTh u mpoayKThI ee 1 MPOJYKTHI €&
nepepadboTKWy. (IEMOHCTPAIIMOHHBII nepepaboTKu»
ombIT Ne3)
[IpupoaHble HCTOYHUKU
15, yriaeBoa0poaoB. O3HaKOMJICHHE C 1 Komnnekuus
KoJulekuuen «KaMeHHBIN yroiaby «KameHHBIN yrosib»
(meMoHCTpalmoHHBIHN OnbIT Ned)
Tewma 4. Kucnopon- u azotcoaepxainiue oprannueckue Bemniectsa (13 yacos)
16. Cnuptel. OKHCIEHUE OTHOATOMHOTO 1 XUMHUYECKOE

obopynoBaHue 1




onbIT Ne3) PEaKTHUBBI
Crnuptsl. KauecTBeHHbIE peakuuu XUMHUYECKOE
17. Ha MHOTOATOMHBIE CITUPTHI 00opynoBaHUE U
(;tabopaTtopHbIid omIBIT Nod) PEaKTUBBI
®deHonbl. PacTBOpeHue deHomna B
XUMHYECKOE
BoJie. KauecTBEeHHBIE peakuy Ha
18. . 000pyI0BaHUE U
(dbeHo. (IeMOHCTPAIIMOHHBIN OTIBIT
PEaKTUBBI
No5)
Ampnernarl. KauecTBeHHbBIC XUMHYECKOE
19. peaxkiuy Ha ajubJerubl 000pynoBaHUE U
(;mabopatopHbIif OnbIT No5) PEaKTUBBI
KapGoHOBBIE KHUCTOTHI.
Omnpenenenne pH pactBopoB
20. e PHLD P Hatuuk pH
KapOOHOBBIX KHUCJIOT
(;1abopaTopHBIi onBIT Neb)
KapGonoBsie kuciotel. M3yuenue
21. CHJIBI OJJHOOCHOBHBIX KapOOHOBBIX Hatuuk pH
KHUCJIOT. (JTaOOpaTOpHBINA OTIBIT No7)
KapOGoHOBBIE KHUCITOTHI.
OnpeneneHre KOHCTaHT
22. e Hatuuk pH
JMCCOLIMAMU KapOOHOBBIX KHCIIOT
(;mabopatopHbIii OnbIT No§)
Crnoxusie 3¢upbl. uaponus
JTHIIalleTaTa B MPUCYTCTBUU
23. 1 B IIpHCYT . Hatuuk pH
pacTBopa 1ménoyu. (1ab0paTopHEbIA
onbIT Ne9)
Crnosxuseie 3¢upsl. Bausaue
24. JKECTKOM BOIBI HA MBLIO Hatuuk pH
(;maboparopHslit onbIT Ne 10)
. XUMHUYECKOE
VYrnesoasl. CBoICTBa YIrI€eBOA0OB
25. obopynoBaHue U

(;maboparopHslit onbIT Nell)

PCAKTHUBEL




26. AMWHBI
AmuHoxkucnotsl. Onpenenenue XUMHUYECKOE
217. Cpenbl PaCTBOPOB AMUHOKHCIIOT 000pyI0BaHNE U
(;rabopaTtopHbIii onbIT No 12) PEaKTUBBI
benku. MccnenoBanue cBOMCTB
28. 6enkxoB. KauecTBeHHBIC peakIny Ha
6enku. (1abopaTopHbIi onbIT Nel3)
Tema 5. BeicokoMoJieKyIsipHbI€OpraHUYeCKHE COeIMHEHNUs (8 yacoB)
[Tonmumepsl.
29 3HAKOMCTBO C KOJUICKITUEH Konnekuus
' macTMace (J1abopaTOpPHBINA OMBIT r1acTMacc
Nel4)
[Tonumepsl.
30. 3HAKOMCTBO C KOJUICKITHEH BOJIOKOH Kostekuust BoiokoH
(mabopatopHsIit onbIT Nel5)
Pacno3naBanue niactmacc u XUMHUYECKOE
31. BOJIOKOH 000pyTI0BaHHE U
(mpakTudeckas pabora Ne3) PEaKTHUBBI
Pemrenue 3ama4y Ha HaX0KIEHUE
MOJIEKYJISIpHOM (hOpMYJIbI
OpPraHMYECKOTO BEIIEeCTBA IO €ro
32. IJIOTHOCTH ¥ MACCOBBIM J0JISIM
XUMHUYECKUX JIEMEHTOB, BXOIAIINX
B €r0 COCTaB, WJIH 0 MPOJYKTaM
CTOpaHus.
XuMuyeckoe
[ToaroToBka K BBITIOJIHEHUIO
33. obopynoBaHue u
HCCIIEIOBATENIbCKOTO MPOEKTa
PEaKTHUBBI
. XuMuyeckoe
BrinonHenue MHIUBUyaNbHON
34. . obopynoBaHue u
HCCIIEeIOBATENIbCKON PaOOTHI.
PECaKTHUBBI
35. BelnonHenue MHAUMBUAYAIbHON XHUMHUYECKOE




HCCIIEI0BATENLCKOM PabOTHI.

000pyI0BaHNE U
pEaKTUBBI

36. [TonBenenue nToroB Kypca

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

36

15







11 KJIACC

Jara
KoauvecTBo yacos IPOBeIeHH st
No T 3aHATHS
eMa ypoka
n/n yp
Hcnoan3yemoe
Bcero | IIpaktnueckne | JlaboparopHbie y
odopynoBanue Touku
padoTbI ONbITHI
Pocra
Tema 1. Xumuueckast mabopaTtopus (5 4acoB)
[TpaBuna TeXxHUKH OE30MACHOCTH TIPU
MPOBEICHUH UCCIEOBAHUI U 1
XUMHUYECKOTO IKCIIEPUMEHTA
MeauiuHcKas anTeuka B KaOMHeETe 1 MemumuHcKas
XUMHH anTeyka
JlaBoparopHas
3HAKOMCTBO ¢ JJa00OpaTOPHBIM 1 MOCy/1a, IITATHBBI,
o0opynoBaHuEM HarpeBareIbHbIe
puOOpPbI
XpaHeHHe MaTepHUaIOB U PEaKTHUBOB B
p narep P 1 Ha6op peaktuBoB
XUMUYECKOH jJabopaTopun
udposas nadoparopus. [loaroroska Iudposas
JTATYUKOB U AIEKTPo10B.00paboTKa 1 p
nabopaTopus
HKCHEPUMEHTAIbHBIX TAHHBIX
Tewma 2. Ctpoenue BemecTB(6 4acoB)
Crpoenue atoma. [lepuoanueckuit
3aKOH.
JIaboparopHslii onbiT Nel. 1 1
KoHncTpyrnpoBanue nepuoanyeckoi
CUCTEMBI.
THIIBI XUMHUYECKOH CBSI3U.
N 1 1 JlaT4uk TeMIiepaTypsl
Kpucrannnueckue pemérku.




JlaboparopHsbiit ombiT Ne2
Mogenu KpUCTAIIMYECKUX PEHIETOK.

THIIBEI XUMHYECKOM CBSI3U.
JlaGoparopusiii ombIT No3
[InaBneHue U KpUCTAIIU3AIMS CEPHI.

TuIbl XUMAYECKOH CBSI3H.
JlaGopaTopHsrii onbIT Ned
Omnpenenenre TeMnepaTypsl
KPHUCTaJTU3AI[MH BEIIECTBA

JlaTuuk TemIiepaTypsl

10

TuIbl XUMAYECKOH CBSI3H.
JlaGoparopHsblit onbIT Ne5
Omnpenenenre TeMneparypsl
IUTABJICHUS U KPUCTAJUTM3ALNH
MeTaJa

JlaTuuk TeMIiepaTypsl
TepMONIapPHBIN

11

[Tonumepsr.

[IpakTnueckas padora Nel
Pacno3naBanue miactMacc u
BOJIOKOH.

XuUMHUYECKOe
000pyI0BaHNE U
PEaKTUBBI

Tema 3.

Xumuueckne peakiuu (16 qacos)

12

Knaccudukanus xumuaecknx
peaKui.

XHUMHUYECKOE
000pyI0BaHNE U
PEaKTHUBBI

13

[Ipu3HaKu XMMHUYECKUX pEaKIIHil.
JleMoHCTparMoHHbIN onbIT Nel
Brigenenue v norsouieHue TeroThl-
MIPU3HAK XUMHYECKON peaKInu.

JlaTuuk Temieparypsl

14

XHUMHUYECKUE PEAKIUU.
JIaGoparopHsblii onbIT Neb.
Onpenenenre TEMI0THl PEaKLUU
HEUTpAIU3aL1H.

JlaTuuk TeMieparypsl

15

XHUMHUYECKUE PEAKIUU.
JlaGopaTopHsblit onbIT Ne7

Jlatunk Temmeparypbl




DK30TEpMUYECKHE pEaKLuU

16

XUMHUYECKUE PEAKIUU.
Jlaboparopusbiii orbiT Ne§
OHJI0TEpMUYECKHE pEaKuU

JlaTuuk TemMIiepaTypsl

17

Peakiuu nonHoro oomena
Jlaboparopusiii orbiT Ne9
B3aumoperictBue pactsopa
TUAPOKCHIA Oapusi C CEpHOU
KHCJIOTOM.

Jaruuk
AJIEKTPOIPOBOIHOCTH

18

Peaxiuu nonHoro oomeHna
OTpaboTKa HABBIKOB HAITMCAHUS

19

OKHCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peaxiuu.

JlaGoparopHsiit oneiT Nel0
N3ydenue peakiimm B3auMoACCTBUS
cyibpuUTa HATPHUS C EPOKCUIOM
BOJIOPO/JIA.

JlaTuunk TemMIiepaTypsl
IIJIATUHOBBIN

20

OKHCIIMTEIBHO-BOCCTAHOBUTEIBHBIE
peaKIuu.

JlabopaTtopusbiit ontbIT Nel 1
N3amenenue pH B xone OBP

Hatuuk pH

21

OKHUCAUTENHEHO-BOCCTAHOBUTEIIHLHBIE
peaxuu.

JlaGopaTopHubiii onbIT Nel2
CpaBHuUTENIbHASA XapaKTepPUCTHUKA
BOCCTaHOBUTEJIHHON CIOCOOHOCTH
METaJJIOB.

I[aT‘II/IK HaIPsKCHUA

22

CKOpOCTh XMMUYECKUX PEAKIIUH.
JleMOHCTpalMOHHBIN OnbIT No2.
N3yuenune BIUAHUS pa3IMUHbBIX
(haKkTOPOB HA CKOPOCTh PEAKIUH.

JlaTunk
AJIEKTPOINPOBOIHOCTH,
OropeTka

23

XHUMHUYECKOE PAaBHOBECHE.

Becnl,




Jlaboparopusbrii omeiT Nel3.
BinusiHue KkoHUEHTpauu

pearupyroiux BEeIeCTB Ha CMELIEHUE

XHUMHUYCCKOTO paBHOBECHUA.

KaJIoOpUMeTpHUIecKas
yCTaHOBKa

24

XHWMHUYECKOE PaBHOBECHE.
Jlaboparopusbiii ombiT Nel4.
Bmmsuane OIIHOI/IMéHHI:IX HOHOB Ha

CMCHICHUC XUMHNYCCKOT'O paBHOBECHU .

Hatuuk pH

25

I'uaponms.
JlabopaTtopusiit onibIT NelS.
Omnpenenenue pH pacTBopoB coJieil.

Hatuuk pH

26

I'uaponms.

JlabopaTtopHsiit onibIT Nel6.
Bnusaune TEMIICPATYPhI HA CTCIICHDb
THJIPOJIH3A.

Hatuuk pH

Tema 4.

BemectBa u ux cBoiictBa (9 gacoB)

27

Merannsl. XKeneso.
JlabopaTtopHuslii ontbIT Ne 17.
OxwucreHue xene3a BO BIAKHOM
BO3JIyXE.

JlaTuuk naBiIeHUS

28

OcHOBaHMS U KHCIIOTBHI.
JlaGopaTtopHbiii onibIT Nel 8.

Onpenenenue pH pacTBOpoB KUCIOT

U LIEJI0YEH.

Hatuuk pH

29

Kucnotsr.
Jlabopatopusiit onbiT Nel9.
OnpeneneHre KUCIOTHOCTH MOYBBI.

Hatuuk pH

30

Kucnotsr.

Jlabopatopusrit onbiT Ne20.
CpaBHEHME CHIIBI YTOJIBHOW U
CEPHUCTOU KUCJIOT.

Haruuk pH

31

Kucnotsr.

broperka, garuuk pH




Jlaboparopusbiit ombiT Ne2 1.
Kpusas tutpoBanus pocopHoit
KHCJIOTBI.

AmdoTepHbIe OKCUIBI U TUAPOKCH/IBL.

32 JlaGopaTopHusbIit onbIT No22. 1 1 bropertka, naruuk pH
AMdoTepHbIe THIPOKCUIBI.
XUMHUYECKOE
[TonroToBKa K BBITIOJTHEHUIO
33 1 00opynoBaHUE U
MCCIIEI0OBATENECKOTO MPOEKTA
PEaKTHUBBI
. XumMuyeckoe
BrImonHeHne HHIMBHUTyaTbHON
34 . 1 000pyI0BaHNE U
HCCIIEIOBATENbCKON pabOTHI.
PEaKTHUBHI
. XumMuueckoe
BrimonHeHne WHIMBUTyaTbHON
35 . 1 000pyI0BaHUE U
UCCIIEI0BATENIbCKON pabOTHI.
PEaKTHUBHI
36 [ToaBenenue UTOroB Kypca 1
OBIIEE KOJIMYECTBO YACOB I10 36 2

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VYEHUKA

* Xumus, 10 knacc/ I'abpuensia O.C., Octpoymos U.I'., CnagkoB C.A., AKIIHOHEpHOE
obrrectBo «M3narenscTBo «IIpocBericHmey

* Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos U.T'., Ciagkos C.A., AKMOHEpHOE
obrrectBo «M3narenscTBo «IIpocBemicHme

METOJUYECKUE MATEPHUAJIBI AJI51 YUUTEJISA
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1.IIOK, edsoo.ru

2. OTKpbITHIN OaHK 3a1aHui U1 GOPMUPOBAHMS €CTECTBEHHOHAYYHOM IPaMOTHOCTH.
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