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INOACHUTEJIBHASA 3AIIMCKA

JlanHast mporpamMma paccurMTaHa Ha 2 4aca B HEZCII0 U COCTaBIsieT 68 yacoB B roja.3HaHwMs,
HOJTy4aeMble B IIIKOJIC IT0 XMMHUH, MBI HE OYE€Hb YacTO MCIIOJIb3YeM B ITOBCEAHEBHOM JKU3HH,
KOHCYHO, €CJIM MBI HE CBA3aJIM CBOIO XXHU3Hb C XUMUEH B HpO(i)eCCI/IOHaJIBHOM miade. TeM He
MEHee, ATOT IPEAMET MOXKET CTaTh NCTOYHUKOM 3HAHUH O MPOIIECCax B OKPYKAIOLIEM MHUPE, TaK
KaK TOJIbKO IPU U3yYCHUH XMMHUH Mbl 3HAKOMUMCSI C COCTABOM BEIIIECTB Ha Halueil 3emie.
brnaromapst 3ToMy MBI y3HaeM, KakuM 00pa3oM STH BEIIECTBA BIUSIOT HA IPOIECCHI
KUBHCACATCIIBHOCTH OPraHn3Ma, Jia 1 B [ICJIOM Ha CaMy JXU3Hb YCJIOBCKA, YTO IMOJIC3HO HAM U B
KaKuX KOJMYECTBaX M, HAKOHEL, YTO BPEIHO U JI0 KAaKOH CTETICHH.

[pennaraemast mporpaMMa UMEeT €CTECTBEHHOHAYUHYIO HAIPAaBICHHOCTh, KOTOPAs SIBIISICTCS
B)KHBIM HalPaBJICHHEM B Pa3BUTHU M (HOPMHUPOBAHHUH Y IIKOJHHUKOB IIEPBOHAYAIILHOTO
[EJIOCTHOTO MPEACTABICHHS O MHPE HAa OCHOBE COOOIIECHHS UM HEKOTOPBIX XMMUYECKUX 3HAHH.
Hannas MmoaudupoBaHHas nporpamMma pazpaboTana Ha ocHoBe [IpruMepHOi TporpaMMbITIo
XUMHHU CPEeHEro o0ero oopa3oBaHus.

B mporecce u3ydeHust JaHHOTO Kypca yJalinecss COBEPIICHCTBYIOT TPAKTUYECKUE YMEHHS,
CIIOCOOHOCTh OPUEHTUPOBATHCS B MHPE Pa3HOOOPA3HBIX XUMHUYCCKHX MATEPHAIOB, OCO3HAIOT
NPaKTHYECKYIO [IEHHOCTh XUMHUYECKHIX 3HAHUH, UX OOLIEKYIbTypHOE 3HAYCHUE IS
00pa30BaHHOTO YelloBeKa. Perienue 3a1a4 pa3inuHOro COACPIKAHUS SIBISETCS HEOThEMIIEMO
YacThI0O XMMHYECKOT0 00pa3oBaHus. Penienue 3a1a4 BOCIUTHIBACT Y YYALIUXCSI TPYAOTI00HE,
1eJICYCTPEMIICHHOCTb, CIIOCOOCTBYET OCYILECTBICHUIO TIOJMTEXHU3MA, CBSA3U O0YUCHHS C
KHU3HBI0, TPO(ECCHOHANBFHON OpPUEHTAINH, BBIPA0aThIBAET MUPOBO33pEHHUE, (POPMUPYET HABBIKH
JJOTMYCCKOI'0 MbIIIJICHUA.

HeoOxoauMocTh BBEJICHUS TAHHOTO Kypca 00YyCIIOBIICHAa HEJOCTATOYHOM MPUKIIaTHON
HaIpPaBJIEHHOCTHIO 0a30BOro Kypca XuMuu 8-9 kinacca. OTIIMYUTENBHON YepTOi NpOorpamMmbl
SIBJISIETCSI TO, YTO B M3YYEHHUH JJAHHOTO Kypca MCIIOJIb30BaHbI IIOHSTHUS, C KOTOPHIMHU YYaIlIueCs
3HAKOMBI, OHU BCTPCHAIOTCS C HUMU CKCIHCBHO. DTO Takue IIOHATHS, KaK ITHIIa U e COoCTaB, a
TaKOKe BpeHAs U TMOJIe3Hast Muina. YacTo 01U He 3alyMbIBAlOTCS HaJl TEM, YTO OHH €JIT,
HACKOJIBKO NHUTATCIIbHBI IPOAYKTEI.

JlaHHBI KypC Ba)KeH IOTOMY, YTO OH OXBaTHIBAET TEOPETUIECKUE OCHOBBI XUMUU H
MPAKTUYCCKOC HASHAYCHUC XUMHNYCCKUX BCIICCTB B HOBCG)IHCBHOﬁ KH3HU, IIO3BOJIACT
PACIIMPUTH 3HAHUS YYAIIMXCS O XMMUYECKUX METOaxX aHalIn3a, CIOCOOCTBYET OBIIAICHUIO
METoIMKaMH1 uccienoBanus. Kypc comepkuT onepexaroniyro HHGOPMAIUI0 M0 OPraHHYECKOM
XMMHH, PACKPBIBACT MEPEe]] YUAIIUMHCS HHTEPECHBIE M BA)KHBIE CTOPOHBI MTPAKTUIECKOTO
HCITOIB30BAHNSI XUMHUYECKNX 3HAHUM.

[IpakTHyeckas HaNpaBICHHOCTh U3y4aeMOTr0 MaTepuaa JIeNaeT JaHHbIi Kypc O4eHb
akTyasnbHbIM. CoJiepkaHue Kypca IO3BOJISIET YUEHUKY JIF000r0 YPOBHS BKJIFOUUTHCS B yU€OHO-
TIO3HABaTEIbHBIN TPOLIECC U HA JIFOOOM dTare 1esTeIbHOCTH.

Lenu 1 3axa4u NPOrpaMMbl

Lesas nporpamMmsbl — siBiisieTcst OopMUpOBaHUE Y 00yJarOLINXCS TIIYOOKOT0 U yCTOWYMBOTO
MHTEpeca K MUPY BEUIECTB U XUMUYECKHUX MIPEBPALEHH, TPUOOpeTeHne HE0OX0ANMbIX
NPaKTUYECKUX YMEHHMH U HaBBIKOB I10 JJAOOPAaTOPHOU TEXHUKE; CO3/JaHUEe YCIOBUM /IS
PACKpBITHS POJIU XMMHUH KaK MHTETPUPYIOIIEH HAYKH €CTECTBEHHOTO [IUKJIA, UMEIOIIEH
OTPOMHOE NPUKIIATHOE U BaJICOJIOTHUECKOE 3HAYCHUE.

3aayn MpOrpaMMBI:
Oo0yuarwmmue:

-opMHUpOBaHNE HABBIKOB M YMEHHI HAyYHO-HCCIIEIOBATEIBCKON EATEIbHOCTH;
-opmupoBaHue y 00y4arOInXcsi HaBBIKOB O€30MIACHOTO U TPAMOTHOTO 00OpalieHus ¢



BEIIICCTBAMHU;

(dbopMHpOBaHUE MPAKTHUECKUX YMEHHI U HABBIKOB Pa3paOOTKH U BBITOJHECHUSIXUMHUECKOTO

IKCIIEPUMEHTA;

-IIPOJIOJDKUTH Pa3BUTHE MTO3HABATEIHHON aKTUBHOCTH, CAMOCTOSTEIIBHOCTH, HACTOMYMBOCTH B

JOCTHKCHUU TIeJTH, KPEaTHBHBIX CIIOCOOHOCTEH 00yJarOIInXCs;

-IIPOJIOJDKUTH (DOPMUPOBAHHE KOMMYHHKATUBHBIX YMCHHUI;

-popMupoBaHUE PE3CHTAIMOHHBIX YMCHHI U HABBIKOB;

-HA  TpUMeEpe XUMHAYECKOTO MaTepuana  HaudaTh Pa3BUTHE yueOHOHI
MOTHBAIIMHUIIKOJILHIUKOB Ha BBIOOP Mpodeccuu, CBIA3aHHON C XUMHUYECKHM

MIPOM3BOJICTBOM;

- 1aTh BO3MOYKHOCTH OOY4YarOIIUMCS MPOBEPUTH  CBOU CIIOCOOHOCTH BECTECTBEHHO

00pasoBaTenbHON 00JIACTH.

@®opMHUpPOBAHHE OCHOBHBIX METO/I0OB PellleHHsI HECTAHAAPTHBIX U OJUMITUATHBIX 32124 MO

XHUMHH

Pazeuearouwiue:

Pa3BuBaTh BHUMaHUE, MaMSTh, IOTHYECKOE U MPOCTPAHCTBEHHOE BOOOPAKCHUSI.

Pa3BuBaTH KOHCTPYKTUBHOE MBITINICHUE U COOOPA3UTEITHLHOCTH;

Bocnumamenvnuie:

BrI3BaTh HHTEpEC K M3y9aeMOMY TIPEIMETY

3aHMMAaTeNbHO U HEHABS3YMBO BHEAPUTH B CO3HAHUE YyYalIUXCS O HEOOXOAMMOCTH

COXPAHCHHS M YKPEIUICHUS CBOETO 3JI0OPOBBS U 3JI0OPOBBS OYIyIIEro MOKOJICHUS.

BocnuTeiBaTh HpaBCTBEHHEE U AYXOBHOE 370POBBE.

OCHOBHOE COAEP)KAHUE ®OPMbI UMETO/bl AEATEJBHOCTHU

[Tporpamma Kpyxka «3aHuMaTeIbHasE XUMUS» [IPETyCMaTPUBAET LIE€I€HAIIPABICHHOE
yrIIyOJIeHHE OCHOBHBIX XUMHUYECKUX TOHSATHH, MOTYyYCHHBIX JEThbMHU HAa YPOKAaX XUMUH,
O6uosiorun, reorpadun, THHOPMATHKHU.

Kpome TeopeTrueckux 3HaHUH, MPAKTHYECKUX YMEHUI U HABBIKOB y ydaIuxcst GOpMUpPYIOTCS
NO3HABaTeJIbHbIE HHTEpeChl. YTOOBI HE TEPSITh MO3HABATEIILHOTO HHTEPECA K MPEIMETY KpYKKa
ydeOHast mporpaMMa IpeaycMaTpruBacT YepeIOBaHIEe TEOPETUICCKUX U MPAKTUIECKUX BUIOB
NesITeabHOCTH. J{J1s1 BBOJHBIX 3aHATHH KpYXKa XapaKTepHO COUYETaHHE IEMEHTOB
3aHUMATEIBFHOCTH U HAYYHOCTH. [IporpaMma Kpys>kKa BKIIFOYAET: 3HAKOMCTBO C IPHEMaMHU
71a00paTOPHOI TEXHUKHU, C OpraHu3alueil XUMUYECKOT0 IPOU3BOJICTBA, U3yYEHHUE BELIECTB U
MaTepHajoB U UX IPUMEHEHHE.

3aHATHUS B KPY)KKE IPOBOJIATCS MHIUBHUIyaJIbHbIE U IpymoBsle. [log0op 3aaanuii mpoBoaUTCS C
y4€TOM BO3MOKHOCTEH JIeTel, B COOTBETCTBUH C YPOBHEM X MOJATOTOBKU M, KOHEYHO, C YIETOM
XenaHus. B ciydae BbIMOMHEHMS TPYNIIOBOTO 33aJJaHUs JJAa€TCs BO3MOXKHOCTD CIUTAHUPOBATh X0
AKCIIEPUMEHTA C YETKUM pacIipe/ielieHueM 00s3aHHOCTEH JIJIsl KayKJ0TO YJIeHA TPYIIIIBL.
OcHoBHBIE (POPMBI 3aHATHI KpyXkKa «3aHUMATEIbHAsE XUMUS» - JIEKIIMU, PACCKa3bl yUUTEI,
o0cyxaeHue npodiem, NpakTUIeckue padoThl, IPOCMOTP BUACO(PHUIBMOB, pEIIEHHE 3a/1ad C
HECTaHAAPTHBIM cojiepkaHueM. HileHbl KpyXKKa roTOBAT pedepaThl U TOKIAbl, COOOLICHHUS.
Jist ak THBU3AIMK TIO3HABATEIIFHOTO MHTEPECa yJaIuXcsl IPAMEHSIOTCS CIIeTyFOINUEe METOIBI:
UCIOJIb30BaHUE HH(OPMAIIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTUH (TT0Ka3 TOTOBBIX
KOMITBIOTEPHBIX Tpe3eHTarmii B POWerPoint, cocrapienne yqamuMucs KOMITbIOTEPHBIX
npe3eHTaluii B nporpamme PowerPoint, pabota B cetu IHTEepHET), ycTHBIE COOOIIEHUS
yUaIIuXCsl, HAIMCaHue pedepaToB, BHITOIHEHUE MPAKTUYECKUX Pa0OT C AIIEMEHTaMHU
UCCIIEIOBaHMSI, U COLIMOJIOTHUECKUH OIPOC HACEIEHUSI.

BakHast postb OTBOJUTCS TYXOBHO - HPABCTBEHHOMY BOCTIHTAHUIO YUAIIHXCS H
po(pOPUEHTALMOHHOMY CAMOOIPEACTICHUIO YUaIIUX CS.

[TporpammMa gaHHOTO Kpy»KKa paccunTana Ha 1 ros. J{is ycrenrHoro ocBOGHUS MpOrpaMMbl
3aHATHUS YUCIIEHHOCTH JIETel B TPYIIE KPY>KKa JOJKHA COCTaBIATh He Ooisiee 10 yemoBek.



XUMHUECKUH KPYKOK - SKCIIEPUMEHTAJIBHBIH, TO3TOMY COCTaB 00YUYaIOIIMXCS TOJIKEH OBITH
MOCTOSTHHBIM. ['0/10BO# Kypc mporpaMmMbl paccunTan Ha 684 (1 3aHsATHE 1O 2 4. B HEZIETIIO).
['pynma popmupyercst u3 aereii B Bozpacre ot 13-15 ser (8-9 kiacce).

PEAJIM3ALIUU ITPOI'PAMMBI

Dopmamu noosedeHUus umoz208 peaiuzayuu yeieu u 3a0ay npocpammbvl KpYICKa
«3aHuMamenvHas XuMusy AGNAIOMCA:

Pemenue onmumnuagHeix 3a/1a4 pa3InyHOTO YPOBHS;

Co3nanue cOOPHUKOB 3aj]ay, UHTEJUIEKTYaJIbHBIX UT'P, KPOCCBOPIOB

JOKJIa bl ¥ pedepaThl ydaruxcs;

IVNIAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

B pesynbTaTe mpoxokIeHus MPOrpaMMHOTO MaTepuaia, o0 yJarlolmuics nMeeT
npeocmaenenue .

-0 MPUKIJIATHON HANPaBIEHHOCTH XUMUU;

-HEOOXOIMMOCTH COXPAHEHHUSI CBOETO 3/I0POBbS U 3[J0POBBS OyIyIIEro MOKOJICHHUS;
-0 BEIIIECTBAX U MX BJIMSHUS HA OPTaHU3M YEJIOBEKa,;

-0 XUMHUYECKUX MPOQPECCUSIX.

OO6yyaronuecs 10JKHBI 3HAMb:

[IpaBuna 6e3omacHOCTH pabOTHI B 1a0OpaTOPUU U OOPAILEHHUS C BEIIECTBAMHU;

[TpaBuna cOopku u paboThl 1a0OPATOPHBIX MPUOOPOB;

Ornpezenienre Macchl 1 00beMa BEIIECTB;

[TpaBuia 5KOHOMHOTO PacXo/ia TOPIOYETO U PEaKTHBOB

Heob6xoaumocTs YMEPEHHOTO yMOTPEOJICHUSIBUTAMUHOB,  OEIKOB, JKAPOB U
YIJIEBOJOB JJIsl 3A0POBOr0 00pa3a KU3HU YEIIOBEKa;

[TaryOHOE BIMSIHHE MUBA, HEKOTOPHIX MUIIEBBIX JOOABOK Ha 370POBBE UCIIOBEKA;
KauecTtBeHHble peakiinu Ha O€JIKU, YIIIeBOAbL;

CriocoObI pereHus] HeCTaHAaPTHBIX 33129

OOyuaromumecst JOJIKHBI yMents.

Onpenensate 1Lenb, BBIACIATH 00BEKTHUCCIIeIOBAHMS, OBJIAJIETh criocobamu
perucTpanuu noiy4eHHon nHpopmannu, ee 00padoTKu U 0(HOPMIICHHUS;

[Tonp3oBaTbes HHGOPMAILTMOHHBIMU UCTOYHUKAMU: CIIPABOYHUKAMH, WutepHert,yueOHON
JIUTEPATypOil.

Ocy1miecTBIATh 1TaOOPaTOPHBIN KCIIEPUMEHT, COOJI01asi TEXHUKY 0€3011aCHOCTH;
paboTaTh CO CTEKJIOM M PE3UHOBBIMU IPOOKAMU IMPHU MPUTOTOBIEHUHU MPUOOPOB IS
IIPOBE/ICHUS OIBITOB;

OCYIICCTBIATEKPUCTAIIN3AUIO, BbICYIIIMBaHUC, BBIITAPUBAHUC, OIPCACIIATHIINIOTHOCTD
HCCIICAYCEMBIX BCHICCTB,
OHpGI[GJ'IfITB KauyeCTBCHHBIN COCTaB, a TaK K€ OKCIICPUMCHTAJIBHO

JI0Ka3bIBaTh(U3NUECKHUE U XUMUYECKUE CBOMCTBA UCCIIEyEMbIX BEIECTB;
[TosryuaTs pacTBOPHI C 33JJaHHON MacCOBOH J10JIeH U MOJIIPHOW KOHLIEHTpaluen,padboTats ¢
pacTBOpaMM pa3jIN4HbIX BEILIECTB;
Haxoauts npoGieMy 1 BapuaHThI €€ pelieHus;
PaboTtaTth B COTpyIHUYECTBE C WIEHAMM TPYIIbI, HAXOJUTh U UCHPABIATH OMIMOKK BpaboTe
JPYIUX YYaCTHUKOB I'PYIIIIEL;
YBepeHHO JiepxKaTh ce0si BO BpeMsl BBICTYIUICHHS, HCIIOJIb30BaTh Pa3IMuHbIe CPEACTBA
HarisiTHOCTH ITPU BBICTYIIJIICHHU.
Bectu guckyccnio, 0TCTanBaTh CBOKO TOUKY 3pEHUS, HAUTH KOMIIPOMHUCC;
[TpoBOAUTE COLIONPOC HACENIEHUS: COCTABISITh BOIPOCHI, YMETh O0IIATHCS. Y Yalecs TOJKHBI
énademy:.



Hagpikamu 00paboTKH OTY4eHHOM HHpOpMaLUU U OOPMIIATh €€ B BUIE€ COOOIIECHNS,

pedepara WM KOMIBIOTEPHOHN Mpe3eHTalnun

HaBbikamu 3xcriepuMeHTaIbHOTO NPOBEICHUS XUMUYECKOTO aHaIu3a.

MOHUTOpPUHT pe3yIbTaTOB BBHIMOJIHEHUS LI€JIeH U 3a/1a4 MPOrpaMMbl IIpenoaraetT Habo1eHue

3a JIeATEeIbHOCTHIO YUAIIMXCS Ha YPOKaX, OTCIIEKUBAHUE KOJIMUECTBA YUAIIUXCS,

3aHUMAIOIUXCS UCCIIEIOBATENIbCKON U MMPOEKTHOM JEATEIbHOCTHIO U €€ Pe3yIbTaTUBHOCTH.

YCJIOBUSA PEAJIN3ALIMU TTPOT'PAMMEBI

KonudectBo yacoB B Henento -1. KomuvectBo aereit B rpymme — 10 yenoBexk.

Mamepuanvno-mexnuyeckas 6asa:

- KAOMHET XUMHUH, KOMIIbTEP, IPOEKTOP, BUPTYyaIbHAs JTa00opaTOpHsl, XUMUYecKas1adopaTopusl.
Cooepotcanue pazoenoe odyuenus

Paznen 1: «Xumuueckas JjabopaTopus»

Beoonoe 3anamue. 3HakOMCTBO C yYaIIMMUCS, AaHKETHPOBAHUE: (YTO IPUBEIIO TEOS B KPYIKOK
“3anumarenpHOM XuMun”’). BEIOOpHI coBeTa, AeBU3a, SMOJIEMBI KPYXKKa, 3HAKOMCTBA
KPY’KKOBILIEB C UX 00513aHHOCTSIMHU U 000pyOBaHUEM pabOUero MecTa, 00CyXIeHuE U
KOPPEKTUPOBKA IUIaHA pabOThI KPYXKKA, MPEI0KEHHOTO YUUTEIIEM.

O3naKkomienue ¢ KAOUHeMoOM XUMUU U U3yyeHue npagusl mexHuku desonacnocmu. llpasuna
Oe3omacHoOl paboThl B KAOMHETE XUMHUU, U3YUYEHUE TIPABUII TEXHUKU O€30MacHOCTHH OKa3aHHs
NepBOM MOMOIIH, UCII0JIb30BaHNE IIPOTUBOIIOKAPHBIX CPEJCTB 3AIUUTHI. /2epa 110 TEXHUKE
0e30MacHOCTH.

3naxomcmeo c n1adopamoprvim 060pyoosanuem. O3HaKOMIICHUE YYALLIUXCS C
KJIaccu(uKanuen 1 TpeOOBaHUSIMH, IPEIBIBISICMBIMU K XpPaHEHHUIO J1a00paTOPHOTO
000py0BaHusl, U3yUYeHNE TEXHUYECKUX CPEACTB 00YUECHHSI, IPEAMETOB JIa0OPATOPHOTO
obopynoBanus. TexHUKa IEMOHCTPAIIMH OMBITOB (Ha MPUMEPax OJHOTO - ABYX 3aHUMATEIbHBIX
OTIBITOB).

Ipaxmuueckas paboma. O3HAKOMJICHHE ¢ TEXHUKOW BBITIOTHEHUS OOIINX MPAKTUYCCKUX
oriepanuii HaJuBaHHUe )KUIKOCTEH, IepeMeNInBaHie U PACTBOPEHUE TBEPBIX BEUIECTB B BOJIE.

Xpanenue mamepuanos u peaKkmugos 6 Xumu4eckou 1adoopamopuu. 3HaKOMCTBO C
pa3IMYHBIMHU BHIIAMH KJIaCCU(DUKAMN XUMHUECKUX PEaKTUBOB M MTPABUIIAMU XPAHEHUS UX B
naboparopuun

Hazpeeamenwvnvie npuoopst u nonv3oeanue umu. 3HAKOMCTBO C IPABUIIAMH TTOJIb30BAHUS
HarpeBaTelbHbIX TPUOOPOB: IUINTKH, CIIUPTOBKH, Fa30BOM TOPENIKH, BOASHOW OaHHU, CYIINIBHOTO
mkada. HarpeBanue u npokannBaHue.

Ilpakmuueckasa paboma Nel. Vicnionap3oBaHuE HarpeBaTeNbHBIX MpHOOpoB. M3roronenue
CIMPTOBKH M3 MOJIPYIHOTO MaTepHaa.

B3eewueanue, punompoganue u nepezonka. O3HaKOMIICHHE yJIAIIUXCS C IPHEMaMHU
B3BELIMBaHMA U GUIBTPOBAHMS, U3yUEHHE MTPOLIECCOB MEePeroHKH. OUnCTKa BEIIECTB OT
npumecen

Ilpakmuueckasa paboma Ne2.

W3roroBneHne mpocTeUmx GUIbTPOB U3 MOJIPYIHBIX CpeACTB. Pa3neneHne HeoHOPOIHBIX
CMeCeH.

BrimapuBaHye u KprCTaILTH3AIHS

Ilpakxmuueckas paboma Ne3. BolieneHrne paCTBOPECHHbBIX BEIIECTB METOJIOM BbIMAPUBAHUS U
KPHUCTAJUTU3AIH Ha TIpUMepe pacTBOpa MOBApEHHON COJIH .

IIpuzomoenenue pacmeopos é xumuueckoi 1adopamopuu u é 6vimy. O3HaKOMIICHHE
YUaIIAXCsI ¢ TIPOIIECCOM PACTBOPEHHMsI BellecTB. HachIeHHbIE W IEPECHIIIICHHBIE PACTBOPHI.
[TpuroroBneHre pacTBOPOB M MCIIOJIB30BaHUE UX B KU3HU.



Ipakxmuueckas paboma Ne4. IIpurotoBieHue pacTBOPOB BEILIECTB C ONPEAEICHHOM
KOHIIEHTpaLUeil pacTBOPEHHOrO BellecTBa. [omyueHre HachIEHHBIX U EPECHIIEHHBIX
pPacTBOPOB, COCTABJICHNE U UCIOIb30BaHNE TPA(YUKOB PACTBOPUMOCTH.

Kpucmannozuopamui. Kpucramnuueckoe coctosaue. CBOHCTBa KPUCTAIIOB, CTPOEHHE U POCT
KpPHUCTAJIJIOB.

Ipaxmuyeckas paboma Ne5. IlonydeHne KPUCTAIIOB COJICH U3 BOJHBIX PACTBOPOB METOIOM
MEJIEHHOTO UCTIapEHUs] U MOCTEIIEHHOT0 OHMKEHUS TeMIIepaTypbl pacTBOpa (XJIOpUJ HATpus,
MEJIHBIN KyIopocC, aJIFlOMOKaJIUEeBbIe KBAcIibl).[3 ]

LomawHue onvimei 110 BRIPAIIMBAHUIO KPUCTAIIOB XJIOpUa HATPHsl, caxapa.

3anumamenvrvle onvimol no meme: Xumuueckue peaxkyuu 6okpye nac. Ilokas
JIEMOHCTPALIMOHHBIX OTIBITOB.

—Bynkan” Ha cTose

“3en€HBIM OTOHB”

“Bona-karanuzatop”

«3BE3IHBIN TOXKIbY»

PasnonseTHOE mIamMs

Bopa 3axuraer Oymary

Paznen 2. «Jloruka»

Pemenue onummoua [MKOJIbHOT'O, MYHUIIUITIAJIBHOT'O Typa BCCpOCCHﬁCKOﬁ OJIMMIIHMAaAbI 110
XUMHUU.

Ilposedenue ouoaxmuyeckux uzp
[IpoBeeHNE KOHKYPCOB U AUJAKTUYECKUX UTP:
KTO BHUMAaTeJbHEee

KTO ObICTpee U JTyule

y3Hail BEIIECTBO

y3Hail SIBIICHUE

Paznen 3. «[Ipuknannas Xumush)

Xumus 6 6vtmy. O3HaKOMIIEHHE 00YYAIOIINXCS C BUIAMH OBITOBBIX XMMHKATOB.
PazHOBHIHOCTH MOIOIIMX CPEICTB. VICIIONIb30BaHHE XUMHUYECKHX MAaTEPHUAIIOB IS PEMOHTA
KBapTHUP.

[IpakTukym uccienoBanue «Moromme cpeicTa s MOCyAbl».

PaboTa ¢ 3TUKETKOA.

Omnpit 1. Onpenenenne KUCIOTHOCTU.ONBIT 2. OnpeeneHue MbUTKOCTH.

OmpiT 3. CMBIBa€MOCTH €O CTakaHa. AHKeTupoBaHue. COMOIOTHYECKUNA OTpOC.

3ansTue - urpa «MbUIbHBIE TY3BIPH»
Koukypcot:

Kto HagyeT camblii 0ONBIION MY3bIPb,
KTO HaJlyeT MHOTO MaJICHbKUX IY3bIpen
Yeil my3sIph 1OJITO HE JIOTHET
[Toctpoenue puryps! U3 my3bipeit
HanyBanue my3bIpst B y3bIpe.

Xumusn 6 npupode. CooOIIECHUS yIANUMHUCS O TIPUPOTHBIX SBJICHHIX, COTPOBOKIAIOITAMUCS
XUMUYECKUMHU nponeccaMu. [IpoBeieHre 3aHMMAaTeNbHbBIX ONBITOB 110 TeMe «XUMUs B



PUPOIE».

Hemoncmpayus oneimos:
XUMUYECKUE BOJOPOCITH
TemHo-cepas 3mes.
OpuruHanbHOE SHLO
MuHepaJIbHBIN «XaMeJIeOH»

Xumusn u uenogek. Yrenue 10k1ag0B U pedepaTos.

-Baire nutanue u 310poBbE

-XHMMUYECKHE peaKui BHYTPU Hac

Xumun u meouyuna. DopmupoBaHue HHGOPMAIMOHHONW  KYJIBTYPbI yYaIIUXCA.
CocraBieHue 1 YTeHHE A0KJIaJI0B U pedepaToB.

[TuieBsle 10O6ABKH.

buonoruueckue nuieBbie 100aBKU U UX BIUSIHUE HA 370POBbE.

ITpakTukym - uccinenoBanue «KeBaTenpHas PE3UHKa»

BeicTynuienue yuyeHHKOB ¢ poknanamu: «Vctopus keBaTeNbHOW pe3sMHKW», «KeBarenbHas
pe3uHKa: 06e1ja UM TPEHUHT A7 3y00B?»

Pabota B rpynmax.

OmnsiT 1. Pabora ¢ 3TUKETKaMu.

OmnpiT 2. U3ydenue Gpu3ndeckux CBOUCTB:

[TpoBepka Ha pacTs>KUMOCTh. JKeBaTenbHY0 pe3MHKY HE0OX0IMMO XOPOIIO pa3KeBaTh,3aTeM
MaKCUMAaJIbHO PaCTAHYTb U U3MEPUTH JIMHEUKOM.

ITpoBepka Ha NONTOBPEMEHHOCTb BKyca. B rpynme y4eHUKM OJHOBPEMEHHO HAYHMHAIOT
YKEBATh pa3HbIE KEBATEJIbHBIE PE3UHKH, U 3aCEKAIOT BPEMs [10Ka BKYC HE IPOMJIET.

Omnpit 3. Hanuuue kpacutenei.

KeBarenbHyl0 pe3MHKY Hape3aroT KyCOuKaMU U OIyckaioT B Boay. IlepememuBaror. [Tpu
HaJIMYUU KpacuTelel, BOJa OKpalIBacTCs.

Omnpit 4. Onpenenenye KUCIOTHOCTH.

B npoOupku u3 ombita 3 MOMENIAIOT YHUBEPCAIBHYIO MHIMKATOPHYIO Oymaxky. Ilo
pe3ysbTaTaM OKpAalIUBaHUS ONPEIEISIOT CPeny.

OmnsIT 5. OOHapyxeHue nojacaacTuTenei.

B npoOupky noMeniaoT nope3aHHyo )KeBaTeNIbHYIO PE3UHKY U IpuinBaroT 5 Mi 96 %
sTUIoBOrO crivpra. [IpoOupKy 3akpbIBalOT MPOOKON U MHTEHCUBHO BCTPSXUBAIOT B TeueHUE |
MUH. 3aTeM cMech QUIBTPYIOT U B QHIIBTPATE ONPEAEISAIOT NPUCYTCTBUE MOACIaCTUTENEH
(caxapo3bl, copOuTa, KCHJINTA, MAHHUTA), SIBJISIFOIIMXCS MHOTOATOMHBIMU criupTaMu. Jljist aToro
K pactBopy npuiuBaroT 1 mi pactBopa NaOH u 1-2 kamum pactBopa CuSO4. Cmech
B30anThIBatOT. [losiBIIsSIETCS XapakTepHOe IPKO-CUHEE OKpAIIMBaHUE (KaueCTBEHHAs! peaklys Ha
MHOT'0QTOMHBIE CIIUPTHI).

CIIMCOK JIMTEPATYPBI pexomeHayeMblil pOrpaMMOi 10 « TOUKE pOCTa»

B pazaeJsie npeacTaB/ieH CIMCOK KHUT U CCHUIOK HA CAaliThl, B KOTOPBIX 00J1ee MOAPOOHO
OCBellleHbl Pa3JIuYHble ACHEeKThl pacCMaTpUBaeMbIX BONpocoB . Ux MokHO
PEKOMEH/10BaTh KaK yYUTENI0, TaK M 00y4aeMbIM, IPOSBUBIINM MHTEPEC K U3y4aeMOl TeMe .
-Bacunees B .I1., Mopo3zosa P .IT ., Kouepruna JI . A . [IpakTuKyM 10 aHQJIUTUYECKOW XUMUU:
VYueb . mocobue s By3oB . — M .: Xumus, 2000 . — 328 ¢ .

. I'pocce I ., BaiicManTenb X . Xumus 1151 J110003HATEJAbHBIX . OCHOBBI XMMHUM H
3aHuMaTeabHble onbIThl . ['JIP . 1974 . Ilep . ¢ nem . — JI .: Xumus, 1979 . — 392 c.

. Aeprronsiy B . @ . Mup Bogst . — JI .: Henpa, 1979 . — 254 ¢ .

Ko [ . M . Oomas xumus . [Ipaktukym L-mukpo . PykoBoacTBo 1715 CTy1€HTOB



.—M .. MI'MY, 2006 . — 322c..

. Ucnoab30Banue Hu(poBbIX J1a00paTOpHil PU 00y4eHMH XUMHUH B CpeaHel mKoJie/
Becnanos I1. U . lopopee M .B ., Kuoaun /I .M ., 3umuna A .U ., Op:xkexkoBcknuii I1 .A
.— M .. BUHOM . JlaGoparopus 3uanuii, 2014 . — 229 c .

. Kpucranasl . Kpucramnornaparsl: MeTtoguveckne yKazanus K JJa0OpaTOPHbBIM padoTam .
Mudgraxosa H. III ., IlerpoBa T . H ., Paxmary/uiuna U . @ . — Kazanb:Ka3an . roc .
TexHoa . YH-T ., 2006 . — 24 c.

. Jleencon U .A . 100 BorrpocoB 1 OTBETOB 10 XUMHUU: MaTtepuasl JJIs KOJbHBIX pedepaTosB,
(bakyJIbTaTUBHBIX 3aHATHIA U CEMUHAPOB: Y4eOHoe mocodue . — M .

«M3nareancTtBo ACT»: «M31aTeabcTBO AcTpenby, 2002 . — 347 ¢.

. Jleencon 1 . A . Xummnueckue peakiuu: TernoBoii 3 ¢exT, paBHOBECHE, CKOPOCTb .

— M .: 000 «M3pareanbcTBo AcTpenb, 2002 . — 192 ¢.

.JIypwe 1O . O . CnpaBounuk 1o aHanutudeckoit xumuu . — M .: Xumus, 1971 . —C . 71—89 .
. HazapoBa T .C ., 'pabGenxuii A .A ., JlappoBa B . H. XumMunueckuii 3JkCliepuMeHT BIIKOJIe
.— M .: IIpocBemenue, 1987 . —240 c .

. Heoprannueckas xumus: B 3 1./ [log pen . FO . JI . TperbsikoBa . T . 1: ®u3nK0O-XUMHUECKHE
OCHOBBI HEOPTAHUYECKOW XUMUU: Y UYEOHMK JJIs CTYJ . BBICHI. y4eO .

3aBenennit/M . E . Tamm, 1O . /I . TperbsikoB . — M .. U3nareibCKUil LIEHTP

«Axanemus», 2004 . —240 c .

. [erpsainoB U . B . Camoe HeoObIKHOBeHHOE BellecTBO B mupe . — M .:Ilenaroruka, 1976 .
—9% c.

. CrpensuukoBa JI . H . 13 uero Bce cnenano? Pacckassl o BemectBe . — M .: Sy3a-nipecc . 2011
. 208 c.

. Cyciennukosa B .M, Kucenesa E . K. PykoBoacTBO 10 IPUIOTOBJICHHIOTUTPOBAHHBIX
pactBopoB . — JI.: Xumus, 1967 . — 139 ¢ .

. ®apaneit M . Uctopus cBeun: Ilep . ¢ anrn ./Ilog pexn . b . B. HoBoxunosa . — M

.. Hayka . 'naBHas penakuusi pusuko-maTeMaTnyeckoii mureparypsi,1980 . — 128 ¢ .,ua .
— (bubiamnoreuka «KBaHT»)
. Xomuenko I . I1 . ,CeBactrsinoBa K . 1 . OkucnurensHO-BOCCTAaHOBUTEIbHBIEPEAKIINHT . — M .

[Tpoceemenue, 1989 . — 141 ¢ .

. Juuukiaonenus nis nereid . T . 17 . Xumus / T'nas . pen .B . A . Bosionun, Bex . Hay4
.pen. U . Jleencon.— M .: Apanta +, 2003 . — 640 c .

. Optumo JI . Boga: kHUra 0 caMmoMm Ba:KHOM BelllecTBe B Mupe: nep . ¢ pun . —M .:
KomnacI'ua, 2019 . — 153 c .

. Ueptkos 1 .H ., XKyxos Il . H . XumMuueckuii 5KCIEPUMEHT € MAJTILIMUKOJINYECTBAMH
peaktuBoB . M .: [Ipocsemenue, 1989 . — 191 c.

. Caiit MI'Y . [Iporpamma Kypca XUHMHUHM AJs yyaumxest 8—9 kiaccoB
o0ueoopa3zoBaTeIbHOI mKoabI . http://www .chem .msu .su/rus/books/2001-2010/eremin-
chemprog .
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Ipunoowcenue 1.
Tect. Byabre 310poBbI!

CeroiHs MEIMKU YTBEPXKIAIOT: 310pOBbe yenoBeka Ha 10% 3aBUCUT OT HACIEICTBEHHOCTH, Ha
5% - ot pabotsl MmeaukoB. OctanbHbIe 85% B pyKax caMOro 4ejioBeKa. 3HaYuT, HaIlle 3JJ0POBbE
3aBUCHT OT HAIIIUX MPUBBIUEK, OT HAIIMX YCUIIUHN MO €ro YKPEIUICHUIO U MOAIEPKaHUIO.
BonbmnHCTBO 3TUX NMpUBBIUEK (HOPMUPYETCS B MOJIPOCTKOBOM Bo3dpacte. Tect, amns
MOJIPOCTKOB: OTBETHB Ha BCE BOMPOCHI U MOJICUUTAB OUKH, Thl y3HAEIIIb, YTO KJIET TeOs B
6YI[YHI€M — A0Jiras 340poBasd XU3Hb UJIKW BEYHBIC XBOPU U XOXKICHUS 11O aAlITCKaM.

Kak 9acTo TbI MOCIIb PYKH: OYKH

okoJio 20 pa3 B aensb; 0

TOJIBKO Tepe] €I0M U MOCIIe TyaJeTa; 5
Korja cuibHO ucnaukapo? 20

CKOJIBbKO pa3 Thl YUCTHILb 3YObI:

- 2 pa3za (yTpoM H Be4epoOM); 0
-1 pas; 5)
- BOOOIIIe HE YHIy? 15

3. Kak yacTo ThI MO€CIIL HOTH:
- Ka)XKIbIii Be4ep Mmepe]] CHOM; 0
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- KOrJla 3aCTaBHUT Mama; 10

- TOJIBKO KOT'JIa KYIaroch IeTUKOM? 20
4. Kak 4yacTo Thbl Jejiaelnb 3apsiaKy:
- ©XKEIHEBHO; 0
- KOT'/Ia 3aCTaBsAT POIUTEIIH; 15
- gukorna? 25

Kak 4yacTo Thl IPOCTYKAENILCS:

-1 pa3 B2 rona; 0

lpazBrom; 5

HECKOJILKO pa3 B Toj? 15

Kak gacTo THI €I1Ib CIIaJOCTH:

- 110 MPa3THUKAM ¥ BOCKPECEHBSIM;

- TIOYTH KaXKAbIH JCHb;

- KOTJIa ¥ CKOJIbKO 3axouy?

7. Kak yacTo ThI IJIaYellb:

- HE MOT'Y BCTIOMHHTb, KOTJIa 3TO OBLJIO B ITOCJICIHUM pa3;

- Iapy pa3 Ha HeJiele;

- IOYTH KaKJIbIH JeHb?

8. OT 4ero ThI IVIaYellb:

- OT 001H;

- OT OOM B,

- OT 3JI0CTH?

9. CKoJIBKO ThI I'yJIsielIb:

- exxeaHeBHO oT 1,5 10 2 yacos;

- eKEJIHEBHO, HO MEHBIIIE Yaca;

- MHOT/IA 10 BBIXOAHBIM?

10. Koraa ThI JIOKHMIILCH CIAThH:

-8 21-21.30;

- ocJjie 22 4acos;

- mociae 24 yacos?

11. CooTBeTCcTBYET J1M TBOH Bec pocTy:
COOTBETCTBYET WJIX 9yTh MeHbIe;, 0
HeMmHoro Oonbire; 10
3HAYUTENBHO TpeBbIaeT Hopmy? 50
CKOIbKO BPEMEHH ThI POBOUIIIH Y TEJIEBU30PA:
He Ooubme 1,5 gacoB, 9acto ¢ nmepepbiBom; 0
ooubiie 3 —x gacos; 10
CMOTPIO BCE, YTO HPABUTCS U CKONBKO xouercsa? 30
CKOIbKO BPEMEHU ThI TPATHIIIb HA YPOKH:
okoio 1,5 gacos; 0
mouTH 2 vaca; 10
Oonpire 3 yacoB? 50
MOJKEIIb JIK ThI B30€KaTh HA 5 — I 3Tax:
¢ merkocteio; 0
moj KoHerl ycraro; 15

C TPYAOM M OJBILIKOM; 25

HEe Mory? 35

XOoAHIIb T Tl B CIOPTUBHYIO CEKITUIO MU TAaHIIEBAIBHBIN KPY>KOK:
-ma; O

- uet? 15

Teneps 3aiimemcs nojacyeroM. Ecinu HaOGpasnock:
Ot 0 10 20 04KOB — THI B TIOJTHOM MOPSIJIKE;

20
30

15
25

10
20

10
20

10
35



Ot 20 10 70 04KOB — y T€Os YK€ MOSBHINCH HE CAMbIE XOPOIIINUE, BPEAHBIC JISI 3J0POBBS

NPUBBIYKH, HO C HUMH [TOKa HE TPYIHO OOpOThCS;

Ot 70 10 110 04k0B — THI TBEPAO CTOMIIIb HA ITYTH Pa3PYIICHUS CBOETO 3I0POBbBS;

Ot 110 u BBIIIE — MOXKEIIb JIaXKe HE cuuTaTh. Kak, Thl emie He pa3Banwics? Haunnaii 60pb0y3a

3JI0POBbE C TOM ke ceKyHb1! U 310poBbe TEOSI HE MOKUHET.
[Ipunoxenue 2.
Pacxoj sHepruu B 4ac Ha pa3jM4yHbIe BU/bI 1eATEJIHLHOCTH Y€JI0BEKa

Bun nessteIbHOCTH

Pacxox sHepruu
(KKaJ1)

Iloeceoneernas aKkmuerHoCmb

Con 65
UJlesxanue 6e3 cHa 77
Cunenue 100
CrosiHne 110
Utenue npo ceds 105
UreHue Beiryx 110
Uluunas rurveHa (ojeBaHHe, YMbIBaHHME, YMCTKa 3yOoB, mpunstue ayma u (130
J1p.)

[lenue 125
[Tucanue 120
Habop TekcTa Ha K1aBuaType 140
Xonn0a MeIeHHas 200
Xoan0a ObIcTpas 300
Vlomawnan paboma

[1IuThe, BA3aHHE, YUCTKA, BLIIIMBAHNE U T.II. 120
Pyunas ctupka 250
MBITBE OCY 1B 140
MBITHE TTOJIOB 280
IlogmeTanue noyioB 120
' naxenue 6enbs 230
BrnaxHast yOopka MOBEpXHOCTEH 130
\Paboma na noosopwve, oaue, cady, 020pooe

[Tunka apoB 480
CronsipHble pabOTHI 270
PyOka npoB 530
Konanue, mponoJka, nocajika, yoopka cHera 340
\AKmugHbLIl 0MObIX, pa3eiedeHus, GuKynbmypa, cnopm

Urpsl c netbMu 240
TaH1bl 330
E3na Ha Benocumene 410
ber MemIeHHEBIN 570
Ulerkue rumMHacTudeckue ynpakHeHus (3apsaKa) 170
Tspxenble TMMHACTHYECKUE YIIPAKHEHUS (TUPH, IITAHTa) 450
[1naBaHbe, aTbIMHU3M 500
[TpboKKH 550
Karanue Ha IIbIkax, KOHbKaxX, POJUKAxX, CKEUTOOpAe U T.1I. 600
Tspkenas aTiieTHka 980
bopb6a, OOKC M JIp. KOHTAKTHBIE BUJIbI CLIOPTA 1100




KajiennapHo — TeMaTH4ecKoe IVIAHMPOBAHUE KPYKKA

«3aHnMarejIbHasT XHMHI»

Ne
/o

Tema 3aHaTuil

KomnuuecTBo
qacoB

Jara

[To many

(hakTHIeCKu

[Tpumeu
aHue

Paznen

1 Xumuueckas jtadoparopust (274)

1

BBenenue

2

O3HaKOMIIEHHE ¢ KAOMHETOM XUMHUHU H3y4YCHUC
[TpaBUJI TCXHUKHN 0e30IMacHOCTH

3HaKOMCTBO C JJa00OpaTOPHBIM
000py1I0BaHHEM

XpaHeHnEe MaTEPUAIIOB U
PEaKTUBOB B XUMUYECKOU
71a00paTOPUH.

HarpesarenbHble prOOpHI U 0JIb30BAHKE
UMU.

Ilpakmuueckasa padoma Nel
Hcnonbs3oBaHne HarpeBaTeIbHbIX
puOopoB. M3roToBiieHne CIUPTOBKU U3
MOJIPYYHOTO

MaTepuaia.

B3BemmBanue, puisTpoBaHue U
nieperonka Ilpakmuueckaapadoma No2,
HzroroBnenue npocTeimux GuibTpoB U3
MOJAPYYHBIX CPEJICTB.

Pa3nenenue HeOTHOPOAHBIX cMecei

BrinmapuBanue ¥ KpUCTAILTU3AIUS
Ilpakmuueckaa paboma Ne3. Boinenenue
PACTBOPEHHBIX BEIIECTB METOJIOM
BBITIAPUBAHUS U KPUCTAJUTH3AIMH Ha
prMepe PacTBOpa MOBAPEHHOM CONU

IIpuroroneHue pacTBOPOB B XMMUYECKOM
71a00paToOpUH U B OBITY.

Ilpakmuueckaa paboma Ned.
[TpuroroBneHre pacTBOPOB BEIIECTB C
ONpEeNENEHHON KOHLEHTpauuen
PAacTBOPEHHOI'0 BEILECTBA

Kpucramnoruaparsl. Bepamusanue cana
13 KPUCTAJUIOB.

Ilpaxkmuueckan padoma Ne5. [lonydenune
KPUCTAJIJIOB COJIEHH3 BOJHBIX PACTBOPOB

10-11

3aHUMAaTEIIbHBIC OIBITHI II0 TEME:
«XUMHYECKUE pCaKkuu BOKPYT HACH.

12-22

Pemenne ommMmuaaHbIX 33034
Pa3JIMYHOTO YPOBHS

23-24

HpOBG}IeHI/Ie JUITAKTHYCCKUX UTP

25

XuMmus B ObITY

|

26

[TpakTukym uccnenoBanue «Moromue
Cpe/CTBa VISl TOCYIbI».

27

3aHsTHE - UTpa «MBUIBHBIE ITY3BIPH




28 Xumus B IpUpPO/IE. 1

29-30| Xumusg u denosek. UreHue NOKIAN0B U 2
pedepaTos.

31 XuMug 1 MEIULIVHA. 1

32 [Mumessle 1oOaBKU 1

33-34| IlpakTukym - HCCIIEIOBaHHE 2

«KeBarenpHas PE3HUHKaA»

Hroro

34y




