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Oopa3oBaTtesibHasi IPpOrpamMma

«Xumus» A yyamuxcs 14-16 ger

HHOACHUTEJBHAA 3AIIMCKA

JlaHHas nporpamMma paccuMTaHa Ha 2 yaca B HEJIEIIO U COCTaBIIseT 72 yaca B rojl. 3HaHUs,
MOJIy4yaeMbl€ B IIKOJIE IO XUMHUHU, Mbl HE OYEHb YACTO HCIIOJIb3YEM B MOBCEIHEBHOW >KU3HU,
KOHEYHO, €CJIM MBI HE CBSI3QJIM CBOIO XU3Hb C XUMHUEH B mpodeccruoHabHOM IUiaHe. Tem He
MEHEe, 3TOT MPEIMET MOXKET CTaTh HCTOYHUKOM 3HAHHH O MPOIIeccax B OKPYKAIOIEM MUPE, TaK
KaK TOJIbKO MPU U3yYEHWHU XUMHUU MBI 3HAKOMHUMCSI C COCTaBOM BEUIECTB Ha Haiued 3emuie.
brnarogapss 3ToMy MBI y3HaeM, KakMM O0Opa3oM 3TH BEIIECTBA BIHUAIOT Ha MPOIECCHI
YKU3HEICSITSIIbBHOCTH OpraHr3Ma, Jia M B 1IeJIOM Ha caMy >KM3Hb YeJIOBEKa, YTO TOJIE3HO HaM U B
KaKHX KOJIMYECTBAX W, HAKOHELl, YTO BPEAHO U IO KAaKOW CTEIEHHU.

[Ipemnaraemass mnporpamMmMa HMMEET €CTECTBEHHOHAYYHYIO HAIPaBIEHHOCTh, KOTOpas
SBIIAETCS BAXHBIM HAMpaBICHHEM B pPa3BUTUU U (POPMHUPOBAHUM Yy IIKOJIHHUKOB
MePBOHAYAILHOTO IIEJIOCTHOTO IPEJICTABIICHUS] O MUPE HA OCHOBE COOOIICHUS UM HEKOTOPBIX
XUMHYECKNX 3HAHMM.

JlanHas MoauUIIMpOBaHHAs MporpaMMa pa3paboTaHa Ha ocHoBe [IpumepHOi mporpaMmbl
10 XMMUU CPEHEro 001ero o0pa3oBaHusl.

B npouiecce n3ydeHus: JTaHHOTO Kypca ydaluecs COBEPLUICHCTBYIOT MPAKTUYECKUE YMEHHS,
CIIOCOOHOCTh OPHEHTUPOBATHCS B MHPE Pa3HOOOPA3HBIX XMMUYECKHX MAaTEPHAJIOB, OCO3HAIOT
MPAKTUYCCKYI0O IEHHOCTh XHMHUUYCCKHX 3HaHI/If/'I, nux 06HIeKyJH>TypH06 3HA4YCHUC OJId
00pa3oBaHHOro yenoBeka. Pernienue 3aqay pa3InyHOrO COJCPIKAHHS SBIISIETCS HEOTHEMIIEMOM
YacThI0 XMMHUYECKOTO 00pazoBaHus. PereHne 3a1ad BOCIUTHIBACT Yy yJalluXcs TPYAOIOOHe,
EJICYCTPEMIIEHHOCTh, CIIOCOOCTBYET OCYILECTBICHUIO MOJIUTEXHU3MA, CBA3UM OOy4deHUs C
KHU3HBbIO, TPO(PECCHOHANTBHON OpHEeHTAllM, BbIpadaThIBA€T MHMPOBO33pEHHE, (GOpMUPYET
HAaBBIKU JIOTHYCCKOI'O MBIIIJICHU .

Heo6xoauMocTh BBeACHUS JaHHOTO Kypca 0OyCJIOBJIEHA HEIOCTAaTOUYHOM MPUKIIAIHOM
HaIpaBJIEHHOCThIO 0a30BOro Kypca xumuu 8-9 xiacca. OTIIMYUTENIBHON 4epTON MPOrpaMMBbl
ABJISIETCS TO, YTO B M3yYEHHUHU JAHHOTO KypCa MCIIOJIb30BaHbl MOHATHUS, C KOTOPBIMH ydalluecs
3HAKOMBI, OHM BCTPEYAIOTCS C HUMH €KEHEBHO. JTO TaKUe MOHSTHUS, KaK MMUIIA U €€ COCTaB, a
TaK)Ke BpeAHas W Moje3Has numa. Yacto mroau He 3alyMbIBAIOTCA HAJ TEM, YTO OHU EHAT,
HACKOJIBKO MUTATCIbHBI IPOJAYKTHI.

JlaHHBIA Kypc BaXK€H MOTOMY, YTO OH OXBAaTBIBAET TEOPETHUECKHUE OCHOBBI XUMHUH H
MPAKTUYECKOE Ha3HAUYE€HHE XUMHUYECKUX BELIECTB B IIOBCEJHEBHOW >KU3HHU, IO3BOJISET
pacIIMpUTh 3HAHUS YYalIMXCS O XMMHYECKHX METOJaX aHajm3a, CIIOCOOCTBYET OBIIAJCHHUIO
METOAMKaMHU uccienoBanus. Kypc cogepkut onepexaroniyto nHhOpMaIHio o OpraHuyecKon
XMMHH, PacKpbIBaeT Mepel] YYaUIMMHUCS HUHTEPECHbIE W BaKHbIE CTOPOHBI MPAKTHYECKOTO
HWCIOIb30BAHMUSA XUMUYECKUX 3HAHUH.

[IpakTyeckass HampaBJIEHHOCTh M3y4yaeMOI'o MaTepuayia JeNlaeT JaHHBIA Kypc OYeHb
akTyanbHbIM. CoziepkaHue Kypca MO3BOJISIET YISHUKY JIF000T0 YPOBHS BKIIOUUTHCS B Y4eOHO-
MO03HABATENbHBIN MTPOIecC U Ha JIIOOOM Tarie AeATeIbHOCTH.



e u 3270241 NPpOrpaMmabl

Heab mporpamMmmel — sBisieTcss GOPMUPOBAHKUE y YUAIIUXCS TITYOOKOTO U YCTOWYHBOTO
MHTEpeca K MHUPY BEIIECTB M XMMHUYECKHX MpeBpallleHUud, NpuoOpeTeHne HeoOXOAMMBIX
MPAKTUYECKMX YMEHUH M HABBIKOB IO JIADOPAaTOPHOW TEXHUKE;CO3[aHUE YCIOBUH IS
PACKpBITUSL POJIM XMMHUU KaK HHTETPUPYIOLIEH HAayKd €CTECTBEHHOTO IMKJIA, HUMEIOIICH
OTPOMHO€ MPUKJIAJHOE U BaJI€ JIOTHYECKOE 3HAUEHUE.

3agaum nporpamMmbI:

Oo0yuarwomme:
. (hopMHUPOBaHHE HABBIKOB 1 YMEHHUI HAYYHO-UCCIIEIOBATEIBCKON IEATEIIBHOCTH;
. (dbopMHpOBaHKE y y4alllUXCS HABBIKOB OE30MIACHOTO M I'PaMOTHOTO OOpamieHHs C
BEIIECTBAMH,
. (dbopMHUpOBaHHE TMPAKTUICCKUX YMEHUH W HABBIKOB Pa3pabOTKH W BBITIOJHEHUS

XUMHUYCCKOI'O OKCIICPUMCHTA,

° NpoaAOJIKUTL pPa3BUTUC MMO03HABaTEILHOM AKTUBHOCTH,
CaMOCTOATCIIbHOCTH,

HAacCTOMYMBOCTHU B AOCTHXKCHUU LCJIN, KPCATUBHBIX cIocoOHOCTEH yJamunxcs,

. MPOJOIDKUTH (POPMUPOBAHHE KOMMYHHKATHBHBIX YMEHHIA,
. (dbopMHpOBaHKE PE3EHTAIMOHHBIX YMEHUH U HaBBIKOB,;
. Ha MpUMepe XUMHUYECKOro MaTepHralia HayaTh pa3BUTHE Y4€OHON MOTHBALUU

IMIKOJIBHHUKOB Ha BI>I60p HpO(l)eCCI/II/I, CBSI3aHHOM ¢ XMMHYCCKHUM IMPOU3BOACTBOM;

* AaTb BO3MOXHOCTb yYallIUMCA MMPOBECPUTH CBOH CITOCOOHOCTH B

€CTECTBEHHO 00pa3oBaTebHON 00JIaCTH.

* cDOpMI/IpOBaHI/Ie OCHOBHBIX MCTOJOB PCHICHUSA HCECTAHAAPTHBIX U OJMMIIMAJHBIX
3aJaa4 110 XuMHH

PazBuBarommue:
. PaSBI/IBaTI) BHUMAHUE, IaMATh, JTIOTHYECKOE U HpOCTpaHCTBeHHOG B006pa>KeHI/I$I.
. Pa3BuBaTh KOHCTPYKTHBHOE MBINIJICHHE U COOOPA3UTEIHHOCTS;

BocnurareabHbie:



. Br13Bath mHTEpec K M3ydaeMoMy IpeaMeTy

i 3aHMMATECILHO U HECHABSI3YUBO BHCAPUTH B CO3HAHUC yYdalllUXCS O HCOGXOIII/IMOCTI/I
COXpaHCHUA U YKPCIUICHUA CBOCTO 3J0POBBA U 310POBbBA 6y/:[ymero ITOKOJICHHA.
EOCHI/ITHB&TB HPaBCTBCHHEC U NYXOBHOC 310POBBC

OCHOBHOE COAEP)KAHUE ®OPMbI U METOAbI AEATEJIBHOCTHU

[Tporpamma kpysxka « XUMHS B OBITY» IIPEyCMaTPUBAECT LIEJICHAPABICHHOE YTIyOJIeHHE
OCHOBHBIX XHMHYECKHX TIOHSTHH, TOJy4EHHBIX AETBMH Ha YpPOKAaX XHMHH, OHOJIOTHH,
reorpaduu, THPOPMATHKH.

Kpome TteopeTmyeckux 3HAHMM, MNPAKTUUECKMX YMEHUNW M HaBBIKOB Yy Y4YaIIUXCS
(bopMHpyIOTCSl TTO3HABATEIbHBIE HHTEPECHl. YTOOBI HE TEpATH MMO3HABATEIBHOTO MHTEpeca K
npeIMeTy Kpykka ydeOHas mporpamMma MpelycMaTpuBaeT uyepe/loBaHHE TEOPETUYECKUX U
MPAKTUYECKUX BUJIOB IEATEIbHOCTU. JlJi1 BBOAHBIX 3aHATHI KPYKKa XapaKTEPHO COUYETAHUE
3JIEMEHTOB 3aHHMMATENbHOCTH M Hay4dHOCTH. IIporpamma KkpyXKa BKJIIOUAeT: 3HAKOMCTBO C
nprueMaMu J1a00paTOpPHON TEXHUKH, C OpraHU3alMel XMMHUYECKOro MPOU3BOJICTBA, U3yUCHHE
BEILIECTB U MATEPUAJIOB U X IIPUMEHEHUE.

3aHATHS B KPY)KKE HPOBOAATCS WHIAUBUAYalbHble M rpynnosble. [lonOop 3ananmii
MIPOBOJIUTCS C YYETOM BO3MOKHOCTEH J€TeH, B COOTBETCTBUM C YPOBHEM MX MOJATOTOBKH U,
KOHEYHO, C Y4Y€TOM JKelaHus. B ciydae BBINOJHEHHMS TPYNIOBOrO 3aJaHUsl JACTCS
BO3MO>XHOCTb CIUIAHMPOBATh X0 IKCIIEPUMEHTA C YETKUM paclpeielIeHUeM 00s13aHHOCTEN [
Kaxoro wieHa rpynnbl. OCHOBHbIE (OPMBI 3aHATUN KpyKKa «XUMHUS B OBITY» - JIEKLIHH,
pacckasbl yUuTens, 00Cy)AeHue mpodsieM, MpakTuYeckue paboThl, MPOCMOTP BUIEO(PUIBMOB,
pelieHre 3a7ad C HECTaHJAapTHBIM cojepxaHueM. UJeHbl KpyXkKa TOTOBIT pedepaTsl U
IIOKJIabI, COOOIEHHUS.

Jlns akTMBM3alMM TO3HABATEJIBHOTO MHTEpECa YJallluXcsli MPUMEHSIOTCS CIeAYIoIue

METO/IbI: UCTIONIb30BaHNE MH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH (TIOKa3 TOTOBBIX
KOMITBIOTEPHBIX Tpe3eHTanuid B PowerPoint, cocraBieHue ydammMucs KOMITBIOTEPHBIX
npe3eHtanuii B nporpamme PowerPoint, paGota B cetu MuTepHeT), yCTHBIE COOOIIECHUS
yyaluxcs, HamucaHue pedeparoB, BBINOJIHEHHE MPAaKTHUYECKHX pPabOT ¢ 3JIeMEHTaMu
UCCIIEIOBaHMs, U COLMOJIOTUYECKHI ONpOoC HaceneHus. BakHas poyib OTBOAMTCS TYXOBHO -
HPABCTBEHHOMY BOCIMTAHUIO YYallUXcsl M NPOPOPUEHTAIMIOHHOMY CaMOOIPENEICHUI0
yUaluxcs.
[IporpaMmMa nlaHHOTO KpyXKa paccuMTaHa Ha 1 roz. Jlis ycrnemHoro ocBOEHUS MPOrpaMMbl
3aHATUS YUCIEHHOCTb JIeTeH B IpyIIe KpyXkKa TOJDKHA COCTaBIATH He Ooyiee 15 yenoBek.
XUMUYECKUN KPYKOK - SKCIHEPUMEHTANIbHbIN, MO3TOMY COCTAaB Yy4yallUuXcs JOJKEH OBITh
ITOCTOSIHHBIM. ['0/10BOM KypcC pOrpaMMBbI pacCUNTaH Ha

724 (1 3amsarue o 2 4. B Henenmo). ['pynma popmupyercs u3 nereit B Bo3pacte ot 14-16 ner (8-
9 knacc).

®OPMbI HNOABEJAEHUA UTOIOB
PEAJIM3ALNUU ITPOI'PAMMBbI



Dopmamu nodsedeHUss UMo208 peanusayuu yeietl U 3a0a4 npocpammovl KPYi#cKa « XuMus B
OBITY» A61AIOMCA:

e PenieHue oqMMIIMAIHBIX 33144 Pa3IUYHOIO YPOBHS;
* Co3znanue cCOOpPHUKOB 3a/1a4, MHTEUIEKTyalIbHbBIX UT'P, KPOCCBOP/IOB

*  JOKJanbl U pedepaTsl yyamnxcs;

IIVTIAHUPYEMBIE PE3YJIbTATBI ObYYEHUA

B pe3ynbrare npoxoxkAeHUs IPOrpaMMHOI0 MaTepHana, yJalluics UIMEeT npeocmasieHue o:

a 0 HpPIKJIaI[HOfI HaIpaBJICHHOCTU XUMUH,

O H606XOI[I/IMOCTI/I COXpPAaHEHUA CBOCTO 30POBbEA U 310POBbBA 6y,[[y1].1€1"0 HOKOJ'ICHI/IH!]O

BCIHICCTBAX U UX BJIUAHHUA HAa OPraHU3M YCJIIOBCKA, O O XUMHUYCCKUX HpO(l)CCCI/ISIX.

Vyamuecs DO KHBI 3HAMDb .

[IpaBuna 6e3omacHOCTH pabOTHI B 1abOpaTOpUU U OOpAIICHUS C BEIIECTBAMU,
[IpaBuna cOopku U pabOTHI JIAOOPATOPHBIX TPHUOOPOB;
Ornpenenenne Macchl 1 00beMa BEIECTB;

HpaBI/IJ'Ia OKOHOMHOI'O pacxoJa roprodero u pCakTuBOB

[ o s

Heo0xomuMocTh yMEpEHHOTO YIOTPEOICHHSI BUTAMUHOB, OCIIKOB, KUPOB
Y YTJIEBOJIOB JUIS 3J0POBOTO 00pa3a )KU3HU YeJI0BEKa;

0 Mary6roe Bimsnue miBa, HEKOTOPHIX MUIIEBBIX H0OABOK HA 3OPOBbE YEIOBEKA;

O KauectBenHbIC pCaKknuu Ha 6eJ'IKI/I, YIJICBOABI;

CnocoObl peuicHu-d HECTAHAAPTHBIX
3aga4

Yyamuecs J0IKHBI ymemsn.

O Onpemensite  menmp, BbIZENST OOBEKT —HMCCIEAOBAHHS, OBIAAETh  CIOCOOAMHE
perucTpaluy noydeHHoi nuopmanmu, ee 06padoTKu U

odopmiieHus;
a ITonp30BaThHCH I/IH(i)OpMaIII/IOHHI)IMI/I HUCTOYHHUKAMMU: CIIpaBOYHHUKAMH, I/IHTepHeT,
y4eOHOU JTUTEPATYPOH.

0 OcymiecTBIATh 1a00PaTOPHBINM SKCTIEPUMEHT, COOJTIOAasI TEXHUKY 0€3011aCHOCTH;

O pa60TaTB CO CTCKJIOM U PC3NMHOBBIMU HpO6KaMI/I IIpu MPUTrOTOBJICHUHA HpI/IGOpOB

AJI TPOBEACHH A OIIBITOB, O OCYHICCTBJIATH KpucTtajlsiIn3aluio, BBICYIIIMBAHUC,

BBITTAPUBAHUC, OMpPECACIIATh IINIOTHOCTDH MCCICAYEMBIX BCIICCTB,



-

Onpenenmb Ka4yeCTBCHHBIN COCTaB, a TaK XK€ OJOKCICPUMCHTAJIbHO JOKa3bIBAThH

(I)I/I3I/I‘IGCKI/IG U XUMHYECKHE CBOMCTBA HCCIICAYCMBIX BCILICCTB,

O [Tonmy4aTs pacTBOPHI C 33JIaHHON MacCOBOM JIOJICH U MOJISIPHOM KOHIIEHTpaIueH, paboTaTh

C paCTBOpaMH pa3IMYHBIX BEUIECTB;

0 Haxomuts npo6nemy 1 BapHaHTbl e¢ peLICHHS;

O PaGorats B COTPYAHHUUCCTBC C WICHAMHU TI'PYHIIbl, HAXOAUTb W HCIIPABJIATH OIINOKK B

paboTe Ipyrux y4acTHUKOB IPYIIIIbI;

a YBepeHHO ACPKATh cebs BO BpPEMs BBICTYILICHHS, UCIIOJIB30BAaTh Pa3jIMYHBIC CPEACTBA

HarJIAAHOCTH IIPHU BBICTYIIJICHUH.

O Bectu JAUCKYCCHIO, OTCTauBAaTh CBOIO TOYKY 3pCHUA, HaUTH KOMITPOMHUCC;

a HpOBO,I[I/ITb COOITPOC HACCIICHUS: COCTABJIATH BOIIPOCHI, YMCTh O6H_[aTbCH.

VYyaruecs JOIKHBI 61a0enb’

0 Hagsikamu 06paboTkn momydeHHOH HHOOPMALHH 1 0OPMIISTE €¢ B BHIE COOOIICHHS,

pedepara wiM KOMIIBIOTEPHOU Mpe3eHTAINH

O Hasrpikamu SKCIICPUMCHTAJIBHOTO ITPOBEACHUA XUMUYCCKOT'O aHAJIMN34a.

MOHI/ITOpI/IHF PE3YJIbTAaTOB BBIIIOJIHCHUSA neiaed u 3amad mporpaMMmsbl IIpeAIIoJIaract
Ha6J'IIO,[[CHI/IC 3a JCATCIBHOCTBIO YUAIIUXCA HAa YPOKaxX, OTCJICIKUBAHNUEC KOJIMYUCCTBA YUAIUXCA,
3aHUMAIOIINXCS UCCIIEA0BATEIbCKON B HpOCKTHOﬁ JACATCIIBHOCTBIO U ec PE3YJIbTATHUBHOCTHU.

YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBbI

KomnyectBo yacoB B Henemo -2.
KonuuecTBo nereii B rpyrine — 5 4eI0BEK.
Mamepuanvro-mexnuueckas baza:

- KAOMHET XUMHH, KOMIbTEpP, IPOEKTOP, BUPTYyaJIbHAs JlabopaTtopusi, HUPpoBasi XUMHUECKas
nabopaTopusl.

Conep:xanue pa3ieioB o0ydeHust

Pazgen 1: «Xumnueckas jadoparopusi» 1. Beoonoe
3aHamue.3HAKOMCTBO C YUaIlTUMUCS, aHKETUPOBaHUE: (UTO TPUBEIO T€OS B KPYKOK
“3anumaTenpHON XUMUK’). BEIOOPHI coBeTa, AeBU3a, SMOJIEMBI KPYKKa, 3HAKOMCTBA
KPY>KKOBIIEB C UX 00513aHHOCTAMHU U 000pyIOBaHUEM pabodyero Mmecra, 00CyKIeHUE U

KOPPCKTHUPOBKA IUIaHA pa60TBI KPYKKa, NPpCIIOKCHHOTO YUUTCIICM.



2. O3naKkomnenue ¢  KaOuHemoM  Xumuu U  u3yyeHue  NPAGUl  MEXHUKU
oe3onacnocmu.llpaBuna Oe3onmacHoil paboTbl B KaOMHETE XHMMH, H3YYECHHE IPABHI
TEXHUKH O€30IIaCHOCTH M OKAa3aHM HCpBOI\/JI IIOMOIIH, UCITOJIB30BAHUC IMMPOTHBOIOXKAPHBIX
CPEICTB 3alIUTHL. Mepa 1o TeXHUKE 0€30MacHOCTH.

3. 3nakomcmeo ¢ nabopamopuvim o060opyoosanuem. (O3HAKOMICHHUE YyYalIUXCS C
kinaccupukanued U TpeOOBaHUSIMH, MPEABABISEMBIMU K XPaHEHHIO J1abopaTOPHOTO
000pyJIOBaHUs, M3YYEHHE TEXHHUYECKUX CPEIACTB OOYYCHHs, MPEAMETOB JabOpaTOPHOTO
o0opynoBaHusi. TexHHMKa JAEMOHCTpallMd ONBITOB (HAa MpUMepax OJHOIO - JIBYX
3aHUMATEIbHBIX OMBITOB).

Ipaxmuueckas paboma. O3HAKOMIIEHWE C TEXHUKOW BBITIOJHEHHUS OOMIMX MPAKTUYCCKHUX

orepalii HaTMBaHUE KUIKOCTEH, IepeMeINBaHUE U PACTBOPEHUE TBEP/IbIX BEIIECTB B BOJIE.

4. Xpanenue mamepuanoe U peakmugos 6 XuUMUYECKOU Jadopamopuu.3HaKOMCTBO C
Pa3TMYHBIMH BHIAMU KJIACCU(DUKAIMA XUMUYSCKUX PEAKTHBOB U MPABUJIAMH XPaHEHUS UX B
nabopaTopuu

5. Hazpesamenvhuie npudopel u nonv3oeanue umu. 3HaKOMCTBO C IIpaBUIJIaMU 110JIb30BaHUS
HarpeBaTeNbHBIX NPUOOPOB: IUIMTKH, CHUPTOBKU, Ta30BOM TOpPENKH, BOASHOW OaHW,
cyunmibHoro mkada. Harpesanue u mpokanuBaHue.

Ipakmuyeckaa paboma Nel. Vcnonb3oBaHHE HarpeBaTeibHBIX NpHOOpoB. M3roromienue

CHUPTOBKHU U3 MOAPYYHOTO MaTepHana.

6. B3sewmueanue, urvmposanue u nepezonka. O3HAKOMIICHUE YYalIUXCA C MPUEMAMH
B3BEIIMBAHUS U (PUIBTPOBAaHUS, MU3YyUYEHHUE MPOIECCOB MEeperoHKU.OuncTka BEIIECTB OT
npumecein

Ipakmuyeckasa paboma No2.

N3rotoBnenune npocTedmux (GUIbTPOB U3 MOAPYUHBIX CPEACTB. PazneneHne HEOAHOPOIHBIX

cMecen.

7. Boinapusanue u kpucmannuzayus

Ilpakmuueckas paboma Ne3. Beinenenrue pacTBOPCHHBIX BEIIECTB METOJOM BBHIMAPUBAHUS U

KpUCTAJUTU3allUU Ha TIPUMEPE PACTBOPA MOBAPEHHOMN COJIH .

8. Ilpuzomoenenue pacmeopoe 6 xumuueckoil nadopamopuu u 6 Ovimy.O3HAKOMIICHHE
y4ammxcs ¢ MpoIleccoM pacTBOpeHuUs BemecTB. HackleHHbIe U TePEChIIIEHHBIE PACTBOPHI.
[IpuroroBneHue pacTBOPOB U UCIIOJIB30BAHUE UX B )KU3HU.

Ilpaxmuueckas paboma Ne4. IlpurotoBieHue pacTBOPOB BEIIECTB C ONPEeAEICHHOU

KOHIIEHTpallUe pacTBOPEHHOro BemiecTBa. [lomyuyeHue HACBHINIEHHBIX U MEPECHIIIEHHBIX

pPacTBOPOB, COCTABIIEHUE U HCIIOIb30BaHHE IPa(PUKOB PACTBOPUMOCTH.

9. Kpucmannozuopamut Kpucrammdeckoe cocrosaue. CBOWCTBa KPHUCTAIUIOB, CTPOCHHUE U
POCT KPUCTAILIIOB.

Ilpakmuueckas paboma Ne5.llomydeHrne KPUCTAIIOB COJIEH M3 BOJHBIX PACTBOPOB METOJIOM
MEIJIEHHOTO UCTIAPEHUS U MOCTETICHHOTO TOHIKEHU S TEMIIEPATYPhI pacTBOPA (XJIOPHI HATPHSI,



MEIHBIN KYIOpOC, altOMOKalHeBble KBacipl).[3] Homawmnue onvimel 1O BBIpAIIMBAHUIO
KPUCTAJIJIOB XJIOpUJIa HATPHsI, caxapa.

10. 3anumamenwvuvie onvimer no meme: Xumuueckue peakuuu 60Kpye Hac. IToka3z
ACMOHCTpallMOHHBIX OIIBITOB.

—Bynkan™ Ha cToie
“3eN€HBIN OTOHB”
“Bopna-karanuzarop”
«3Be3IHBIN TOXKILY
PasnonBeTHOE m1ams
Bona 3axxuraer 6ymary

Pazpea 2. «Jloruka»

11. Pewenue onumnuad wikonbHo20, MyHUyunaibHo2o mypa Beepoccuiickoii onumnuaout
no xXumuu.

12. Ilposedenue ouoaxmuueckux uzp
[IpoBeenne KOHKYPCOB U AUIAKTHYECKUX UTP:
KTO BHUMATEIIbHEES
KTO OBICTpEE M JydIe

y3Haii BemectBo U y3Hail sBJIeHUE

Pasznen 3. «[Ipukiaaanass Xumuspy

13. Xumusa ¢ oOvimy. O3HAaKOMJIEHHE Y4YalllUXCSl C BUAAMHU OBITOBBIX XUMHKATOB.
PazHOBUIHOCTH MOIOIIMX CpeACTB. Mcronp30BaHHE XUMHUYECKUX MaTEpHalioB JJISi PEMOHTa
KBapTHP.

14.Ilpakmukym uccneoogéanue «Morwujue cpedcmea 01s nocyowi».
Pabota ¢ 3TUKeTKOI1.

OmneiT 1. Onpenenenue KUCIOTHOCTH. OMNbIT
2. OnpeneneHue MbUTKOCTH.

OmnpiT 3. CMBIBaeMOCTh €O cTakaHa. AHKeTUpoBaHue. COLMOIOTUYECKUN
orpoc.

15. 3anamue - uzpa «Muoinonste nyzvipu» Koukypesl:  Krto Hagyet camplii 00110
My3bIpb, KTO HaJyeT MHOT'O MaJICHbKHUX My3bIpeil

UYeit my3bIpb JOJITO HE JOTTHET

[Toctpoenue  ¢urypsl U3  My3bIpei

HanyBanue my3sips B my3sIpe.

I s [ |



16. Xumusn 6 npupooe. Coo0mieHust yyamuMucs 0 TPUPOIHBIX
SIBIICHHSIX, COIIPOBOXKIAIONIMMUCS XUMUIECKUMHU Tporieccamu. [IpoBeneHue
3aHUMATEIHHBIX OMBITOB MO TEME «XUMUS B IPUPOJICH.
Hemoncmpayus OnvIMog:
OXumuueckue BOJOPOCIIH
OTémmo-cepast 3mes.
*  OpuruHajibHOE SUII0

*  MuHepanbHbIH «XaMEICOH»

17. Xumusn u uenosex.UteHue n0KIa0B U pedeparoB.
* -Bamie nutanue u 310poBbe
* -XHWMUYECKUE PEAKIIMU BHYTPHU HAC

18. Xumusn u meouyuna. DopmupoBanue HHOOPMALMOHHON KYJIBTYPbI YUaIIUXCS.
CocraBiieHne U YTEHUE J10KIa/10B U pedeparTos.

19. IHuweevie 00b6asku. buonorndeckne nuieBbie T00aBKU U UX BIUSHUE HA 37I0POBBE.

20. Ilpaxmukym - uccnedosanue «Keeamenvnasn pe3unka»

BeicTyruienne yueHukoB ¢ nqokianamu: «VcTopus jkeBaTeNbHOH pe3sHHKM», <«OKeBarenbHas
pe3uHKa: Oexa wim TpeHuHT 1t 3y0oB?» Pabota B rpymmax.

Ot 1. PaGora ¢ 3TUKETKAMU.

OmnbiT 2. U3ydyenue Gpu3nueckux CBOUCTB:

0 IMposepka na pactsoxuMocts. JKeBaTenbHyi0 PE3HHKY HEOOXOIMMO XOPOIIO Pa3keBaTh,
3aTe€M MaKCUMAJIbHO PacTAHYTh U U3MEPUTH JTMHEHKOI.

O HpOBepKa Ha AOJITOBPEMEHHOCTH BKYCaA. B rpynne y9€eHUKH OJHOBPEMCHHO HAYUHAKOT
JKCBATh PA3HBIC KECBATCIILHBIC PE3MHKH, U 3aCCKAIOT BPEMS IMOKa BKYC HE HpOfII[CT.

Onpit 3. Hannune xpacurenei.

JXeBarenbHyl0 pe3MHKY Hape3aroT KycOuKaMu M omyckaroT B Bony. IlepememmBarot. IIpu
HaJIMUMU KpacuTese, BoJa OKpalnBaeTcs.

OmneiT 4. OnipeiesieHne KUCIOTHOCTH.

B mnpoOupku u3 ombiTa 3 TOMEMIAIOT YHUBEPCAIHHYI) HWHIWKATOPHYIO Oymaxkky. Ilo
pe3yJibTaTaM OKpalIMBaHUs ONPEAEISAIOT CPELY.

OmnpiT 5. O6HapyXeHUe MOJICTACTUTENCH.

B mpobupky momMemniaioT Mope3aHHYIO >KEBAaTENbHYIO PE3MHKY W HpuwinBaloT 5 mi 96 %
sTHII0BOrO ciupTa. [IpobupKy 3aKpbIBaroT MPoOKOI 1 MHTEHCUBHO BCTPSXMUBAIOT B TeueHue 1
MHUH. 3aTeM cMmech (QUIBTPYIOT U B (QUIbTpaTe OMPEIENAIOT MPUCYTCTBUE MOJCIACTUTENEH
(caxapo3bl, cOpOMTa, KCHJINTA, MAaHHUTA), SBJISIONMXCS MHOTOATOMHBIMHU crUpTaMu. Jlis
3TOro K pactsopy npunusaror 1 mu pactBopa NaOH u 1-2 xamm pactBopa CuSO4. Cmech



B30anThIBaOT. [losBNsETCS XapakTepHOE SIPKO-CHHEE OKpalliBaHHe (KaueCTBEHHAs peakuus
Ha MHOTOAQTOMHBIE CITUPTHI).

CIIMCOK JIMTEPATYPbI
PEeKOMEeHyeMblii IPOrpaMMoii 10 « TOYKe POCTa»

B pasjgeJsie npeacTaB/ieH CIMCOK KHHUT M CCHIJIOK HA CalThI, B KOTOPLIX 00Jiee MOJAPOOHO
OCBellleHbl Ppa3jid4YHble AacClNeKThl paccMaTpuBaeMbIX BompocoB . WX MoxHO
PEKOMEHI0BATH KAK YUHTEJI0, TAK U 00y4aeMbIM, IPOABUBIIUM HHTEpPeC K U3y4aeMou

TEeME .

1. Bacuabes B .I1 ., Mopo3osa P .II ., Kouepruna JI . A . [IpakTHKYM 110 aHAJIMTHYECKOI

xuMuu: Yued . nocodue as By3os . — M .: Xumus, 2000 . — 328 c.

2 .I'pocce I ., BaiicmanTesb X . XuMus 1J1is1 J10003HATEIbHBIX . OCHOBBI XUMHU U
3aHuMareabHbie onbIThl I'JIP .1974 .Ilep . c Hem . — JI .: Xumus, 1979 . — 392 ¢c.

3. depnroasuB .® . Mup Boasi . — JI .: Heapa, 1979 . — 254 c.
4 . Kumun I .M . O6mas xumus . [Ipakrukym L-mukpo . PykoBoacTBo Ajs CTY1I€HTOB .
—M.:MI'RY, 2006 . — 322¢.

5. Ucnosib3oBanne HugpoBbIX Ja0opaTopuii npu o0y4yeHUU XMMHHU B cpe/iHel HiKoJie/
Becnagnos I1 .U . Jopodee M .B ., ’Kuaun /[ .M ., 3umnna A .U ., Op:kexoBckuii I1 .A
.— M .: BUHOM . JlaGopaTopus 3Hanuii, 2014 . — 229 c..

6 . Kpucranasl . Kpucramoruaparei: Meroguueckne ykazanus K J1a00paTOpHbIM
pab6oram .MudraxosaH .11l ., IlerpoBa T . H ., Paxmaryanuna U . ® . — Ka3zaub:
Ka3zan .roc . Texnos . yu-t ., 2006 . — 24 c .

7 . JleenconH .A . 100 BonpocoB M 0TBeTOB 10 XUMHUK: MaTepuabl VISl INKOJIbHbIX
pedepartoB, pakyJbTaTHBHBIX 3AaHATHI U CEMHHAPOB: Y4e0Hoe mocodone . — M .:

«M3nareabcTtBo ACT»: «M3naTeibeTBO AcTpeby, 2002 . — 347 ¢.

8 . Jleencon! .A . Xumnueckue peakuuu: TenioBoii 3pdexT, paBHOBecHe, CKOPOCThb . —
M .: OO0 «M3narenbcTBo Actpenb, 2002 . — 192 c.

9. Jypse 10 .10 . CnipaBo4yHHK N0 aHAJUTHYECKO Xxumuu . — M .: Xumus, 1971 . — C.
71—89.

10 . HazapoBa T .C ., I'pabeukuii A .A ., JlaBpoBa B . H . Xumnueckuii JxcnepumMeHT B
mkoge . — M .: IlpocBemienne, 1987 . —240 ¢ . 11 . Heopranuveckast xumusi: B3 1./

IHox pen . YO JI .TperbsikoBa .T .



1:®u3nkoxuMuyecKue 0CHOBbI HEOPTAaHMYECKO XUMUM: Y4eOHHUK JJISl CTY/l .BbICII .
yue0 . 3agenennit/M . E . Tamm, 1O .JI .TperbsikoB . — M .: U3naTejJbCKMH LEHTP
«Axkagemusn», 2004 . —240 c .

12 . MlerpsinoBU .B . Camoe HeoObIKHOBeHHOE BellecTBO B Mupe . — M .: Ilenarornka,
1976 . — 96 ¢ . 13 . Crpeabnuxona JI .H . U3 yero Bceé caesano? Paccka3sbl 0 BelecTBe .
—M.:

Sys3anpecc.2011.—208c.

14 . CycaennuxkosaB .M, Kucesesa E . K. PykoBoacTBO 110 IPUTOTOBJICHUIO
TUTPOBAHHBIX pacTBopoB . — JI .: Xumus, 1967 . — 139 c.

15 . ®dapapeii M . Uctopus ceeun: Ilep . ¢ anra ./Ilox pex . b .B .HoBoxuniaoBa . — M .:
Hayka . '1aBHasi penakuus (pM3nKo-MaTeMaTH4ecKoi Jquteparypsi, 1980 . — 128 ¢ .,

ui1 . — (bubauoreuka « KBaHT»)

16 . Xomuenko I' .I1 .,CeBacTtbsinoBa K . 1 .OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun . — M .: IIpocBemienne, 1989 . — 141 ¢ . 17 . Dunukinoneaus aas aereii . T .17
. Xumus / I'nas .pen .B . A . Boiaoaun, Ben .Hay4 . pex . U .Jleencon . — M .: ABanTa +,

2003.—640c.

18 .JprumoJl. Boaga: kHUra 0 caMoM Ba:KHOM BelllecTBe B Mupe: nep . ¢ pun . —M .:
KomnacI'ua, 2019 . — 153 cC.

19 .Yeprkos U .H ., ’Kykos II . H . XuMnyeckuii 3kciepuMeHT ¢ MaJIbIMHU
KonyectBamu peaktusos .M .: IIpocBemenne, 1989 . — 191 c.

20 . Caiit MI'Y . [Iporpamma Kypca XUMHUHM 115 yyammxcst 8—9 kiaccos
001Ie00pa3oBaTe/ibHOI mKOILI . http://www .chem .msu
.su/rus/books/20012010/eremin-chemprog .

JlonoTHUTEIbHASI JIUTEpPaTypa

1. Kassmun B.JI. Kypenue, mbl u Hatie notomctBo. — M.: CoB.Poccus, 1989.

2. Twnuyruna I'.B. IloBropsieM XuMMHUIO Ha TpuUMepax U TMOBCeIHEBHOW >KM3HU. COOpHUK
3aJJaHUi JUIS CTapLIEKIACCHUKOB M AOUTYpHEHTOB C OTBETAaMH M PELICHUSMH. —
M.:APKTH, 1999.

3. Mup xumun. 3anumMarenbHble pacckasbl 0 xumun: Coct.: CmupnoB F0.M. — CII6.: UKD
«MuM-Dxkcnpeccy, 1995.

4, Tlwmayruna I'.B. Xumus u moBceHeBHAs KU3HB uyenoBeka — M.: JIpoda, 2004.



A mosnaro mup: Jerckas sHimkioneaus: Xumus/ ABT.-coct. CaBuna JILA. — M.: ACT,
1995.

6. Aumukbeposa JI. 3anumatenbHas xuMus: Kaura st yqanmuxcsi, y9uTenei U poauTenci. —
M.: ACT-ITPECC, 1999.

7.  0O.CTIabpuensn, N.I.OctpoymoB, A.A. Kapuosa Oprannueckas xumusi 10 xmacc / M.,
Hpoda, 2005.

8. He kypu. Hapon Py HaIlOMUHAET: KypEeHHUE BPEIUT Bamemy

310poBbio. http://nekuri2.narod.ru/

9. oM Comnna. ITy6muucruka. Taiinsr Boasl.http://www.sunhome.ru/journal/14191

10. Benukas taitna Boabl.http://slavyanskaya-kultura.nnm.ru/velikaya tajna_vody 1

11. Komcomorbckas npasna. TaitHsl Bogsl. hitp://www.kp.ru/daily/23844. 3/62515/

12. http://www.aquadisk.ru/articles/157/158/interestingly.html

13. SxoBummHz JI.A. X¥MHUYeCKHE OTIBITHI C XKeBaTEIbHON pe3nHKoit / Xumus B k. — 2006. —
Ne 10. — C. 62-65.

14. SxoBummuH JI.A. XuMHYECKHE ONBITHI ¢ MOKoagaoM // Xumus B mk. — 2006. — Ne 8. — C.
73-75.

[ynpxxenko H.B. DnextuBHbIl Kypc «Xumus Hu 3mopoBee» s 9-X

kiaccoB.http://festival.1september.ru/2005 2006/index.php?numb artic=310677

15.

16.
17.
18.

19.

20.
21.

22,

Bueknaccnas pa6ora mo xumun/ Coct. ML.I'. Tonbndensa.- M.: IIpocBemenue 1976.
BoiiroBuu B.A. Xumus B Obity. — M.: 3nanue 1980.
I'pocce O., BaiicmanTens X. Xumus ais nro0o3HatenbHbix. — JI. Xumust , 1978.

Ypok OkoueH — 3aHATHS TPOAOIDKatTcs: BHekmaccHas pabora mo xumuu./Coct. D.I.
3onmoTHukoB, JI.B. Maxosa, T.A. Becenoga - M.: [Ipocsemienue 1992.

B.H.Anexkcunckuii 3aHUMaTeIbHBIE OIBITHI 10 XUMHUH (2-€ U3/1aHue, UCrpaBieHHoe) - M.:
[Tpoceemienue 1995.
I''. Wtpemmnep Xumus Ha nocyre - M.: [Ipocsemenne 1993.

AX. TycakoB A.A. JlazapeHko VYuuTemo XHUMHH O BHEKJIAcCHOW pabore —
M.:Ilpocsemenne 1978.

N.H. Yeprukos [1.H. )KykoB Xumnueckuit Jxciepument. — M.: IIpocsemenne 1988. 23.
Jleencon M. A. 3annmarenbnas xumus. — M.: POCMOBH, 1999.

24. Bockpecenckuit  I1.M., Heiimapk A.M. OCHOBB XUMHUYECKOro aHamuza  .-M.:

ITpocsemenue, 1972. 25. Xomuenko I'.I1., CeBactbsinoBa K.U. [IpakTnyeckue paboTsl 1o

HEOPraHWYECKON XHUMUHU.

26.
27.

—M.: IIpocBemenue 1976.
banaes 1.M. Jlomamnuii axciepuMeHT o xuMuu.-M.: [Ipocsemenune 1977.

I'pabenkuit A.A., Hazapos T.C. Kabuner xumun. — M. IIpocBemienue, 1983.
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IMPHUJIOKEHMUA.

IIpuio:xxkenue
1. Tect. ByabTe 310poBbI!

CeroaHs MEIMKH YTBEPKIAIOT: 310pOBbE yesnoBeka Ha 10% 3aBUCUT OT HACIEICTBEHHOCTH,
Ha 5% - oT paboTrel MenukoB. OctanbHble 85% B pyKax caMOro 4ejJoBeKa. 3HAYHT, Hallle
3I0pPOBbE 3aBUCUT OT HAIIMX TMPUBBIYEK, OT HAIIUX YCUJIUN [0 €ro YKPEIUICHHUIO U
MoAJEP>KaHUI0. BONBIIMHCTBO 3TUX MPUBBIUEK (POPMUPYETCS B MOJAPOCTKOBOM Bo3pacte. Tecr,
JUIS. TIOJPOCTKOB: OTBETUB Ha BCE BOMPOCHI U MOJCUNTAB OUYKH, Thl Y3HACIIb, YTO XKIET TeOs B
OyayIieM — Joiras 310poBasi )KU3Hb HIIM BEYHBIC XBOPH U XOXKJICHHUS 0 alITEKaM.

1. Kak 4acTo ThI Moelnb PYKH:
OYKH - okoJ10 20 pa3 B JICHb;

0

- TOJIBKO TIEpE €01 U NOCIIE TYaJIeTa; 5

- KOT/Ia CUJILHO MCITAYKao? 20

2. CKOJIbKO pa3 Thl YMCTHIIb 3Y0ObI:

- 2 pa3a (yTpOM U BEUYEPOM); 0

- 1 pasz; 5 - BoOOIIE HE yniry?
15

3. Kak 4yacTo Thl MO€elIb HOTH:

- KaX/Iblil Beuep nepeJi CHOM; 0

- KOTJ]a 3aCTaBUT MaMa, 10 - Tonbko KOrga
KYIalCh LEIUKOM? 20

4. Kak 4acTo ThlI ejiaellb 3apsaKy:

- €XKEJIHEBHO; 0

- KOI'1a 3aCTaBAT POJUTEIIH; 15 - Hukorma?
25

5. Kak 4acTo Thl IpoCTy:KaelbCs:

- 1 pa3 B 2 roga; 0

- 1 paz Brog; 5 - HECKOJBbKO
pa3 B roa? 15

6. Kak 9acTo ThbI elllb CJIaJ0CTH:

- 110 TPa3JHUKAM U BOCKPECEHbSIM; 0

- TIOYTH Ka)KIBIA JEHB; 20 - xorna M CKOJbKO
3axouy? 30

7. Kak yacTo ThI IUIaYellb:

- HE MOTY BCTIOMHUTb, KOT/Ia 3TO OBLJIO B MOCIEAHHIA pa3; 0

- Iapy pa3 Ha HeJene; 15 - moutw KaxxJbIi
JICHB? 25

8. OT1 4ero THI MJIaYeNIb:

- ot 601N, 0



- OT OOHBL; 10 - or 310CcTH?
20

9. CK0JIbKO ThI I'yJjisielllb:

- eKeaHeBHO oT 1,5 1o 2 Jacos; 0
- ©KEJIHEBHO, HO MCHBIIIC Yaca; 10 - mHOrAA MO
BBIXOIHBIM? 20

10. Koraa TbI JIOKHIILCS CHATH:
-821-21.30; 0

- ocJie 22 4acos; 10 - mocie 24
4acoB? 35

11. CooTBeTCTBYET JIM TBOI BEC POCTY:

- COOTBETCTBYET UJIU YyTh MEHBIIIE; 0
- HEMHOTI'0 OOJIbIIIE; 10 -
3HAYUTEJIBHO MPEBBIMIACT HOPMY? 50

12. Cko0/1bK0O BpeMeHHU Thl IPOBOAMIIb Y TeJIeBU30PAa:

- He Ooutpire 1,5 9acoB, 4acTo ¢ MepepbIBOM; 0
- 0oJIbIIIE 3 — X YACOB; 10 - cmoTpiO Bee,
YTO HPABUTCS U CKOJIBKO XO4eTCs? 30

13. Cko0/1bK0O BpeMeHHU Thl TPATHIIL HA YPOKH:

- okoJ10 1,5 gacos; 0
- oyt 2 Jaca;
10 - Ooub1ie 3 9acoB?

50
14. Moskeb JiM ThI B30e:KaTh Ha 5 — i ITAK:
- C JJETKOCThLIO; 0
- I10JT KOHEI] yCTalo; 15
- C TpyAOM u OJIBILIKOM;

25 - HE mory?

35
15. Xoauub 1M Thl B CHIOPTHBHYIO CEKIMIO MJIH TAHLEBAJIbHBIH KPYKOK:
- na; 0
- HeT? 15

Teneps 3aliMmemcs nojcueroMm. Ecinu HaOpanocs:

Ot 0 10 20 0YKOB — THI B TTOJTHOM TIOPSIAKE;

Ot 20 10 70 oukoB — y TeOsl y)X€ MOSBUIUCH HE CaMble XOPOIINE, BPEAHbIE IS 340POBbS

MIPUBBIYKY, HO C HUMH [TI0Ka HE TPYJIHO OOpOTHCS;

Ot 70 10 110 04KOB — THI TBEPJO CTOUIIB HA IYTH PA3PYIICHHS CBOETO 310POBbSI;



Ot 110 u BbIIIE — MOXEIIIb JAXKe HEe cuuTaTh. Kak, Tl emie He pa3Bamwica’ HaunHail 60pb0y

3a 37J0pOBbE C ITOM ke cekyHAbl! U 3m0poBhe TeOST HE TIOKUHET.

IIpuaoxenne 2.

Pacxon JHEPIruM B YaC HA Ppa3/IMYHbIC BUIbI I€CATCJIbHOCTH Y€/I0BECKA

Bua nesAiTeIbHOCTH

Pacxon sHepruu

(kkan)
Iloeceonesnan akmugnocms
Con 65
Jlexxanue 6e3 cHa 77
Cunenne 100
CrosiHue 110
Urenue npo ceds 105
UreHue BCiIyx 110
Jlnunas rurreHa (oJieBaHUe, YMBIBAaHHUE, YUCTKA 3y0OB, IPUHSTHE TyIIa U JIp.) 130
[lenue 125
ITucanue 120
Habop tekcra Ha kiaBuaType 140
Xonpba MeIeHHast 200
Xonpba OpIcTpas 300
Hdomawnan paboma
IlInTee, BSI3aHKE, YNCTKA, BBIIIMBAHUE M T.II. 120
Pyunas ctupka 250
MBITBE TIOCYIBI 140
MBITBE 1OJIOB 280
TTonMeTanue moxoB 120
['maxenue 6embst 230
Bnaxnast ydopka moBepxHOCTeH 130
Paboma na noosopve, oaue, caoy, ozopooe
[unxa npos 480
CromnsipHbie paboThI 270
PyOka npos 530
Komanwue, mpomorka, mocaika, yoopka cHera 340
AKmueHblil 0omovix, pazeievenus, uKyabmypa, CROPH
HUrpsl ¢ netemu 240
Tanwb! 330
E3na na Benocunene 410
ber mennennsIit 570
Jlerkuie TUMHAaCTHYECKHE YIIPAKHEHUS (3apsAaKa) 170
Tspxenble TMMHACTHYECKUE YIIPaXKHEHUS (TUPH, LITAHTa) 450




IInaBanbe, abIMHU3M 500
IpeoKKu 550
Karanue Ha abpDKax, KOHbKaX, POJIMKax, CKEHTOOpAe U T.I1. 600
Tsoxenast aTiieTHKa 980
Bbopbba, OOKC ¥ Jp. KOHTAKTHBIE BH/IBI CIIOPTA 1100




Kanennapno — TEMATUIECCKOE IIJIAHUPOBAHUE

«XHuMHA»
Ne
n/m Tewma 3ansTHI Hara Hara [Tpumeuanue
Kozso (T1aH) (axr)
4acoB
Pazpen 1 Xumunueckasi 1adoparopust (284)
1 Beenenue 1
2 O3HakoMIIeHHE ¢ KAOWHETOM XMUMHUHM U M3YyYeHHE 2
MPaBUJI TEXHUKU 0E30MacHOCTH
3 3HaKOMCTBO C JIAOOPaTOPHBIM O00OPYAOBaHHEM 2
4 XpaHeHHe MaTepuaioB U PEaKTUBOB B XUMHUECKOH JJabopaTopuu. 2
5 HarpesarenbHbie TprOOpHI ¥ TIOJIH30BAHUE UMHU. 2
Ilpakmuueckaa padoma Nel Vicionb3oBaHHE HarpeBaTENbHBIX
npubopoB. M3roToBneHne CIMpTOBKH U3 TIOAPYYHOTO MaTepHaa.
6 B3semmBanue, ¢unbrpoBanue u neperonkallpakmuueckas padboma 2
Ne2.
UsrorosieHne npocTedmux GUIbTPOB U3 MOAPYUHBIX CPEICTB.
Paznenenne HeOAHOPOIHBIX cMeceit
7 BrinmaprBanue u KpucTaym3anus 2
Ilpakmuueckasn paboma Ne3.Beinenenue

paCTBOpéHHHX BCHICCTB MCTOAOM BbIIIAPUBAHUSA U
KpUCTAJUIM3allU HA IPUMCPE pacTBOpa HOBapeHHOfI COJIn




8 [IpuroroBicHHEe pacTBOPOB B XUMHYECCKOH JlabopaTopud U B 5

ovity. IIpakmuueckas paboma Ne4. IlpurotoBieHne pacTBOpOB

BEIIIECTB C ONPEICICHHON KOHIICHTPAITHEH

16

pPacTBOPEHHOT'O BEIIECTBA.
9 Kpucramnoruapatsl. BripamuBanue cana u3 4

kpuctaioB./Ipakmuueckaa padoma NeS5. Ilonyyenue

KPHUCTAIUIOB COJIEH U3 BOIHBIX PACTBOPOB
10 3aHuUMAaTeNbHBIC OMBITHI MO TeMe: «XHUMUYECKHUE PEaKlIUd BOKPYT 6

Hacy.

Paznen 2 Jloruka (17 4)
11 Pemenne oMMIua HeIX 33/1a4 pa3IMuHOrO YPOBHS 13
12 [IpoBeneHre TUIAKTUIECKIX UTP 4
Pazpen 3 llpuxknaguas xumus (27 4)

13 Xumus B ObITY 4
14 [IpakTukym nccnenoanne «Moromue cpeacTBa I MOCYIbI». 4
15 3ansTue - urpa «MbUIbHBIE Ty3bIPH 2
16 XuMus B IPUPOJIE. 3
17 Xumus u yenoBek. UTeHne J0KIaI0B U pedepaTos. 3
18 XuMHs 1 MeIULIAHA. 3
19 [TuieBsbie 10OABKU 4
20 [IpakTukym - uccienoBanue «KepareabHasi pe3NHKa 4

Hroro 724

17




