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HHOACHUTEJIBHASA 3AIINCKA.

JlanHasi mporpaMMa paccurTana Ha 1 yac B HEJeJI0 U cocTaBisieT 34 4acoB B ToJl. 3HaHUS,
MOJy4aeMbl€ B IIKOJIE TI0O XMMHUHU, MBI HE OYE€Hb YacTO HCIIOJIb3yeM B MOBCEIHEBHOM >KU3HH,
KOHEUYHO, €CJIM MbI HE CBS3aJIM CBOIO JKU3Hb C XUMHUEH B IMpOo(ecCHOHATbHOM I1aHe. TeM He
MEHE€, 3TOT MPEAMET MOXKET CTaThb UCTOYHUKOM 3HAHUUM O MPOIEccax B OKPYKAIOIIEM MUPE,
TaK KaK TOJBKO MPU U3yYEHUU XUMHH Mbl 3HAKOMUMCS C COCTAaBOM BEIIIECTB Ha HaIlIel 3emJe.
binaromapss 3ToMy MBI y3HaeMm, KakuM oOpa3oM O3TH BEIIECTBA BIUSAIOT HA MPOIECCHI
KU3HEACSITEIIbHOCTH OpPraHu3Ma, Jia U B IIEJIOM Ha CaMy JKM3Hb Y€JI0BEKa, YTO MOJIE3HO HaM U B
KaKUX KOJIMYECTBaX M, HAKOHEIl, YTO BPEAHO U JI0 KAKOM CTEIIECHHU.

[Ipemnaraemass mporpaMma HWMEET E€CTECTBEHHOHAYYHYIO HAINPaBICHHOCTh, KOTOpPast
SIBJISIETCS. BaXXHBIM  HANpaBJICHUEM B pPa3BUTUM HW  (POPMUPOBAHUU Yy IIKOJHHUKOB
MEePBOHAYAIBHOTO IIEJIOCTHOTO TMPEACTABJICHHUS O MUPE Ha OCHOBE COOOIIEHUS UM HEKOTOPBIX
XUMHUYECKHUX 3HaHUH.

JlanHast MoaupUIIMpOBaHHas IporpaMMma pa3zpaboTana Ha ocHoBe [IpuMepHOii mporpaMmbl
0 XUMHH CPETHEro 001Iero oOpa3oBaHuUs.

B nmporiecce n3ydennss JaHHOTO Kypca y4amnuecss COBEPIICHCTBYIOT MPAKTHYECKUE YMEHUS,
CIIOCOOHOCTh OPUEHTHPOBATHCS B MHUPE Pa3HOOOPA3HBIX XMMHUYECKUX MATEpPUaIOB, OCO3HAIOT
MPAaKTUYECKYI0 IIEHHOCTh XWMHUYECKHX 3HAHWH, WX OOIEKYJIbTypHOE 3HAYCHHUE IS
00pa3zoBaHHOTO YenoBeKa. Pemenne 3a1ad pa3auaHOrO COJEPIKAHUS SBISETCS HEOTHEMIIEMOU
YaCThI0O XUMUYECKOTO 0Opa3oBaHus. PemnieHne 3a1ad BOCIUTHIBACT Y yUalTUXCsl TPYHAOI00ue,
L[EJIeYCTPEMJICHHOCTh, CIIOCOOCTBYET OCYILIECTBICHHUIO MOJUTEXHU3MA, CBA3M OOy4YEHHS C
KU3HBIO, TPO(EeCCHOHATBLHON OpHEHTAIMK, BbIpabaThIBaeT MHUPOBO33peHUE, (OPMHUPYET
HAaBBIKU JIOTHYECKOTO MBIIUICHHUS.

Heo6xomumocTs BBeIeHUS JaHHOTO Kypca OOYCIIOBJIEHA HEIOCTATOYHOW MPUKIATHOMN
HaIpaBJIEHHOCTHIO 0a30BOT0 Kypca Xxumuu 8-9 kmacca. OTIMYUTEIBHON YepTO TPOrpaMMbl
SBJIIETCS TO, YTO B H3YYEHHU MJAHHOTO Kypca HCIOJIb30BAHbl TMOHATHUS, C KOTOPBIMU
y4aniecsi 3HaKOMbI, OHH BCTPEUYAIOTCS C HUMH €KETHEBHO. JTO TaKue MOHATHS, KaK MHIIA U
e¢ CoCTaB, a TaKXKe Bpe/lHas U MoJie3Has nuia. YacTo JIr0Au He 3aJyMbIBAIOTCS HAJl TEM, YTO
OHH €JISIT, HACKOJIbKO MUTATEIbHBI MPOTYKTHI.

JlaHHBIN Kypc Ba)K€H MOTOMY, YTO OH OXBAaTbIBAET TEOPETHYECKHE OCHOBBI XUMHU U
MPAKTUYECKOE Ha3HAUCHUE XHMMUYECKUX BEIIECTB B IOBCETHEBHOM JKU3HH, IO3BOJISET
pacIIUpUTh 3HAHMS yJallUXCS O XMMHYECKHX METOJax aHaliu3a, CIOCOOCTBYET OBJIA/ICHUIO
MeToAuKaMH  uccienoBaHus. Kypc comepXuT —omnepexaroulyro HHQOpMalHio 10
OpraHMYECKON XMMHH, PACKpBIBAeT Mepe] yJallUMHUCS HHTEPECHbIE U Ba)KHBIE CTOPOHBI
MPAKTUYECKOTO HCIOJIb30BAHUS XUMUUECKUX 3HAHHH.

[IpakTiyeckass HampaBlIEHHOCTh M3y4aeMOro MaTepHualia JielaeT JaHHBI Kypc O4YeHb
akTyanpHbiM. CojepkaHHe Kypca IMO3BOJSET YYEHHUKY IIO0OTO YpPOBHS BKIIOYUTHCS B
y4eOHO-I03HABATENbHBIIN MPOIIECcC U Ha JII0OOOM dTare JesITeIbHOCTH.



He.]'[l/l H 3ala4i IporpamMmmael.

e nporpaMmmbl — siBiisieTcsi GOPMUPOBAHKE Y YUAIIUXCS TITYOOKOTO M YCTOHYHMBOTO

MHTEpECa K MHUpPY BEIIECTB W XHUMHUYECKHX IpEBpaIleHUi, MpUOOpeTeHHEe HEOOXOANMBIX
MPAKTUYECKUX YMEHUH M HaBBIKOB IO JaOOpPAaTOPHON TEXHHUKE; CO3JAaHUE YCIOBHM IS
PaCKpBITUS POJM XUMHUU KAaK HHTEIPUPYIOLIEH HAyKHd ECTECTBEHHOIO IMKJIA, MMEIoLEH
OTPOMHOE IIPUKJIAJHOE U BAJICOJOTUYECKOE 3HAUYCHHUE.

3agauu nmporpamMmel:

Oolyuaromue:

(hopMupOBaHNE HABBIKOB U YMEHUN HAYYHO-UCCIEAOBATEIHCKOM JESTEILHOCTH,

(hopMupoBaHHE y yJaIIMXCs HABBIKOB O€30MaCHOTO ¥ IPAMOTHOTO 0OpaIeHus ¢
BEII[ECTBAMU;

(hopMupoOBaHHUE MPAKTHUYECKIUX YMEHUN U HABBIKOB PAa3pa0O0TKHU M BHITIOJTHEHUS

XUMHUYECKOTO SKCIICPUMCEHTA,

MPOJIOJDKUTH Pa3BUTHE TTO3HABATEIHON aKTUBHOCTH, CAMOCTOSITEIIBHOCTH,
HaCTOMYMBOCTH B IOCTHIKEHUH 11€JTH, KPEATUBHBIX CIOCOOHOCTEH yJaIuxcs;

MPOJIOJIKHUTH (POPMHUPOBAHHE KOMMYHUKATUBHBIX YMEHHIA;
(hopMHpOBaHHE MPE3EHTAIUOHHBIX YMEHUI U HABBIKOB;

HAa TMpUMepe XHWMHUYECKOro Marepuana HauyaTb pas3BUTHE  Y4eOHOW MOTHBAIMH
IIKOJIBHUKOB Ha BBIOOD mpodeccuu, CBSI3aHHOM ¢ XUMUYECKUM IIPOU3BOICTBOM;

JaTb BO3MOXHOCTb yqamumces IIPOBECPUTH CBOH CII0COOHOCTH B
eCTeCTBeHHOHay‘IHOﬁ o0nacTH.

CDOpMI/IpOBaHI/IC OCHOBHBIX MCTOJ0B PCHICHUA HCCTAHAAPTHBLIX U OJIMMIIMAIHBIX 3a71a4 I10
XHUMHUH

PasBuBaromue:

Pa3BuBath BHHUMAHHC, IIaMATh, JIOTUYCCKOC U ITPOCTPAHCTBECHHOC B006pa)KeHI/I$I.
Pa3BuBath KOHCTPYKTHBHOC MBIIIJICHHUEC U COO6paSI/ITeJ'IBHOCTB;

Bocnurareannnie:

Br13Bath HUHTEPCC K N3y4acMOMY IPCAMCETY
3aHMMATEILHO M HEHaBSI3YHBO BHCAPUTL B CO3HAHHUC YyYallIUXCA O HeO6XOIlI/IMOCTI/I

COXPAHCHUA U YKPCIJICHUS CBOCTO 3J0POBbA U 3JOPOBbA 6yz[y1uero IIOKOJICHU .

BocnuteiBaTth HPaBCTBCHHEC U NYXOBHOC 3/I0POBLC
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OCHOBHOE COJAEP/KAHUE; ®OPMbI U METO/1bI
JAEATEJBHOCTU.

[Iporpamma kpyxka «3aHUMAaTelIbHAs XUMUS» MPEAYCMaTPUBAET LI€JIEHAIPABIECHHOE
yriIyOJeHHe OCHOBHBIX XMMHMYECKHX IOHSATHH, IMOJYYCHHBIX JETbMH Ha YpPOKaX XHMUH,
ouosoruu, reorpaduu, THPOPMATUKH.

KpoMe Tteopermyeckux 3HaHUN, NPAKTUYECKUX YMEHUN M HaBBIKOB Yy YyYalllUXCs
(dbopmMupyroTCcsl MO3HABaTEIbHBIE MHTEPEChl. YTOOBI HE TEPSTH MO3HABATEIBHOTO MHTEpECa K
IpeaIMeTy KpyXkka ydeOHas mporpamma IpeayCcMaTpUBAET 4YEpeJOBAaHUE TEOPETHUUECKUX U
MIPaKTUYECKUX BUJOB JIEATEIBHOCTHU. /{7151 BBOJHBIX 3aHATUH KpY)KKa XapaKTEpHO COYETaHHE
3JIEMEHTOB 3aHHUMATEJILHOCTH U HaydyHOCTU. [IporpaMma KpyxkKka BKIJIFOYAET: 3HAKOMCTBO C
nprueMaMu Jab0paToOpHON TEXHUKH, C OpraHu3aledl XMMHYECKOro MPOU3BOACTBA, U3yUEHUE
BEIIECTB U MAaTEPUAJIOB U UX MPUMEHEHHE.

3aHATHS B KPY)XKKE MPOBOJAATCA HMHAWBUIYyaldbHble U Tpymnmnosblie. [loxgbop 3amanuit
MIPOBOJUTCS. C YYETOM BO3MOKHOCTEH JIeTel, B COOTBETCTBUU C YPOBHEM HMX MOJTOTOBKH H,
KOHEYHO, C Y4Ye€TOM >KenaHus. B cimyyae BBINONHEHHS TpPYNIOBOIO 3aJaHUsl JaeTCs
BO3MOXHOCTh CIUIAHUPOBATh XOJ 3KCIIEPUMEHTa C YETKUM pachpeiesieHueM 00sS3aHHOCTeH
JUIA KaX/10T0 wieHa rpynmnbl. OCHOBHBIE ()OPMBI 3aHATUHN KpyXKKa «3aHUMAaTeIbHast XUMUD» -
JIEKLMHU, PAcCKaszbl YUWUTENs, OOCyXJeHue mnpodiaeM, TMpaKkTUYecKhue padboThl, MPOCMOTP
BUJICOPHIBMOB, pEIICHHE 3aJa4 C HECTaHAAPTHBIM cojepkaHHeM. UJeHbl Kpy)KKa TOTOBST
pedepaTsl 1 TOKIAbI, COOOIICHUSI.

Jlis akTHBU3allMU TO3HABATEJILHOTO MHTEpECA YJalluXcs MPUMEHSIOTCS CIeIyIoIIne
METO/Ibl: UCHOJIb30BaHNE UH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN (ITOKa3 TOTOBBIX
KOMIBIOTEPHBIX TMpe3eHTanuii B PowerPoint, cocraBieHne ydammummucs KOMITBIOTEPHBIX
npe3eHTanuii B mporpamme PowerPoint, pa6ota B cetu MHTEpHET), yCTHBIE COOOIICHUS
yyaluxcs, HamucaHue pedepaToB, BBINOJHEHHE TMPAKTUYECKUX paboT C 3leMeHTaMu
UCCIIEIOBAaHUS, U COLIMOJIOTMYECKUI OMPOC HACEICHHUS.

Baxnast posib OTBOAUTCS JYXOBHO - HDABCTBEHHOMY BOCITUTAHUIO YYAIIUXCS U

MPO(QOPUEHTALMOHHOMY CaMOOTIPEACTICHUIO YUAI[UXCSL.
[IporpamMma naHHOTO KpyXKa paccuuTana Ha 1 roa. J{is ycremrHoro oCBOEHHs MpOTrpaMMBbI
3aHSTHUS YUCIIEHHOCTb JIETel B TpyIllie KPyXKKa JOJKHA COCTaBIIAThH He Ooisiee 15 yenoBek.
XUMUYECKUN KPYKOK - SKCIIEPUMEHTAIIbHBIM, MO3TOMY COCTaB YyYalllUXCsl IOJKEH OBbITh
MOCTOSIHHBIM. ['0710BO# Kypc MporpaMMBbl pacCuuTaH Ha

34y (1 3anarue no 1 4. B Henmento). ['pynmna ¢opmupyetcs u3 aerei B Bo3pacte ot 13-15 mer

(8).
®OPMBI IOABEAEHUA UTOI'OB PEAJIMZALIMA ITPOI'PAMMBIL.

Dopmamu noosedeHUss UMo208 pearuzayuu yeieu u 3a0ay Npocpammsbl KpyicKd
«3aHumamenvHas Xumusy A6AAI0mcs:

e Pemenune onmMnuagHbIx 3aa4 pa3InuyHOIO YPOBHS,
e Co3znaHue cOOPHUKOB 3a/1a4, HHTEIUIEKTYalIbHbBIX UTP, KPOCCBOP/IOB,;
® JIOKJa/bl U pedepaTsbl ydanuxcs;

IINIAHUPYEMBIE PE3YJIbTATbBI OBYYEHMUSI.



B pesynbTare mpoxokJIeHus IpOrpaMMHOTO Marepuaia, ydalluics UMEET npedcmasieHue

0:

O IIPUKJIAJHOW HAIIPaBICHHOCTH XUMMH;

HE00X0IMMOCTH COXPAaHEHHSI CBOETO 310POBbsI U 310POBBS OYIYLIETO MOKOJICHHS;
0 BELIECTBAX U MX BIMSIHMSA HAa OPTaHU3M YEJIOBEKA;

0 XUMHUYECKUX MPOdeccusix.

VYuanuecs I0JKHBLI 3HAMD '

[IpaBusna 6e3omacHOCTH pabOTHI B JIaOOpAaTOPHUH M OOpaIleHHS C BEIECTBAMH;
[IpaBuna c6opku U paboThI J1aOOPATOPHBIX IPUOOPOB;

Omnpenenenre Macchl 1 00beMa BEIIECTB;

[IpaBua ’KOHOMHOTO pacxoja TOPIOYETO W PEAKTHBOB

HeoO6xomuMocTs  yMEpeHHOro yHoTpeOJIeHHWs BUTAaMHHOB, O€JKOB, JKHPOB U
YIIIEBOJIOB JUIS 37I0POBOTO 00pa3a KU3HU YEIIOBEKa,

[TaryOHO€ BiMSHHE NMBA, HEKOTOPHIX MUIIEBBIX JOOABOK Ha 3/I0POBHE YEITIOBEKA,;
KagecTBeHHBIE peakiiuy Ha OCIKH, YTIIEBOIb;

CriocoObI penreHust HeCTaHIaPTHBIX 3a1a4

Vaamuecs JOJIKHBI yMemb:

Ompenensth 1eNb, BBIACTATh OOBEKT HCCICAOBAaHUS, OBJQAETh  CrocobaMu
perucTpanuu noaydeHHon nadopmaimu, ee 00padboTku 1 0(HOPMIICHHUS;

[Monp3oBaThcst  WMHGOPMAIMOHHBIMH ~ HWCTOYHUKAMH:  CIpaBOYHWKamu, HTEpHerT,
y4eOHOU TUTEPATYPOH.

OcymiecTBIATh 1a00paTOPHBIN SKCIIEPUMEHT, COOITI0Iast TEXHUKY O€30MacHOCTH;
paboTaTh CO CTEKJIOM M PE3MHOBBIMHU MPOOKAMH TPU MPHUTOTOBICHUH MPUOOPOB ISt
MIPOBE/ICHUS OIBITOB;

OCYIICCTBIIATh  KPHCTAUIM3AIMIO,  BBICYIIMBAaHKWE,  BBIIAPHBAHUE,  ONPEACIATH
TUIOTHOCTH UCCIICYEMBIX BEIIECTB;

OmnpenensTh Ka4yeCTBEHHBI COCTaB, a TaK € OSKCICPUMEHTAILHO JOKa3bIBaTh
bu3nvecKkue M XMMUYCCKHE CBOMCTBA HCCIICyEMBIX BEIECTB;

[Tomy4yate pacTBOpBI C 3aJaHHOW MacCOBOW JIOJ€H W MOJSPHOW KOHIICHTpAIHMeH,

pa6OTaTI> C paCTBOpaMU pa3JIMIHbIX BCUICCTB;

Haxonuthk npoGneMy 1 BapuaHTHI €€ PEIICHHS;

PaboTtaTh B COTpYIHHMYECTBE C WICHAMHU T'PYIIIbl, HAXOJUTh U MCIIPABIATh OLIMOKU B
paboTe Npyrux y4acTHUKOB TPYIIIIbI;

YBepeHHo ACPIKATb ce0s BO BpPEMs BBICTYINICHU S, UCIIOJIb30BATh PA3JIMYHBIC CPEACTBA
HarJIiAHOCTH IIPU BBICTYIIJICHUH.



— Bectu nuckyccuio, oTcTauBaTh CBOIO TOUKY 3PEHHS, HANTH KOMIIPOMHUCC;

— IIpoBoauTh COLIOIIPOC HACENEHHUS: COCTABIISATH BOIIPOCHI, YMETh 00ILAThCS.

VYyarmecs I0JKHBL 671a0emp .

— Hawikamu 00paboTku mosrydyeHHOH uH(popMamu U 0OpMIIATh €€ B BHIIE COOOIICHUS,
pedepara nim KOMIBIOTEPHON MPE3EHTANT
— HaBblkaMu 3KcTIEpUMEHTAIBHOTO ITPOBEICHUS] XMMUUYECKOTO aHaIu3a.

MOHI/ITOPI/IHI‘ PE3YJIbTAaTOB BLIINIOJIHCHUA IIGJIGI;'I M 3aJa4 IporpaMmbl HOpcArnojaract
Ha6J'IIOI[eHI/I€ 3a ACATCIIBHOCTHIO yUalIUXCSA Ha ypOKax, OTCIC)KHUBAHHNEC KOJMYCCTBA ydalllUXCA,
3aHUMAaromuuXxcs HCCHCILOB&TGHBCKOﬁ u HpOGKTHOﬁ JACATCIBHOCTBIO U ee PE3YIBTAaTUBHOCTH.

YCJIOBUSA PEAJIN3ALIMU TTPOT'PAMMBI.

KomnuectBo 1acoB B Hemero -1.
Komudaecto aereii B rpymie — 10 genmosek.
Mamepuanbro-mexuuueckas 6asa:
- KaOWHET XUMHUH, KOMITBTEP, MPOEKTOP, BUPTyaIbHAs Ta00OpaTOPHsl, XUMUYECKas
nabopaTopusi.
Conep:xanue pa3esoB 00y4eHUs.

Pa3nen 1: «Xumuueckasi 1adboparopus».

1. Béoonoe 3anamue. 3HAKOMCTBO C YYallIUMHKCS, aHKETHpOBaHHE: (UTO TPUBEIO TeOs B
KPY)XOK ‘“3aHuMarenbHON XxumMun’). BeIOOPHI coBeTa, AeBU3a, IMOJIEMBI KPYy)KKa, 3HAKOMCTBA
KPY)XKOBIIEB C WX OOS3aHHOCTSIMH W 0O0OpYyIOBaHHMEM pabo4ero Mecra, OOCYXICHHE U
KOPPEKTHPOBKA IJIaHA Pa0OTHI KPY)KKA, MPEIIOKEHHOTO YIHTEIEM.

2. O3HaKomlleHue ¢ KAOUHEeMmOM XUMuu U u3ydeHue Npasunl MexXHUKU 0e30nACHOCHU.
[IpaBuna Ge3omacHON pabOTHl B KAOMHETE XMUMUH, U3YUYEHHUE MTPABHI TEXHUKUA 0E30MAaCHOCTH
Y OKa3aHWs MEePBOM MOMOIIN, HCIIOIh30BAHUE MMPOTHBOIIOKAPHBIX CPEICTB 3alIUTHL. HMepa 1o
TEXHUKE 0€30MaCHOCTH.

3. 3naxkomcmeo c¢ nabopamopuvim 060pyooeanuem. (O3HAKOMJICHUE YyYalIUXCS C
Kiaccupukanueii M TpeOOBaHUAMHU, NPEIbSIBISIEMbIMA K XpPaHEHHIO J1abOpaTOPHOIO
o0Opy/noBaHUs, U3yYEHUE TEXHUYECKHX CPEICTB OOydeHHUs, MPEeIMETOB J1abopaTOPHOTO
obopynoBanusa. TexHHKa JEMOHCTpAallMd OMNBITOB (HAa TMpUMEpax OJHOTO - JABYX
3aHUMATEJIbHBIX OIBITOB).

IIpakxmuueckaa paboma. O3HaKOMIIEHHE C TEXHHKOH BBIMOJHEHUS OOIIUX MPAKTHYECKHUX
orepanuil HaJuBaHUE )KUKOCTEH, IepeMelIMBaHie U PACTBOPEHKE TBEP/IbIX BEIIECTB B BOJIE.

4. Xpanenue mamepuanog u peaKmueog 6 XUMU4ecKou nadopamopuu. 3HAKOMCTBO C
pa3NUYHBIMU BUJAMU KJacCU(UKAIMI XUMUYECKUX PEaKTUBOB U MpaBUJIAaMM XPaHEHUS UX B
nabopaTtopuu

5. Hazpesamenvnvie npudopsvt u nonv3osanue umu. 3HaKOMCTBO C IPAaBUJIAMU M10JIb30BAHMUS
HarpeBaTeJbHBIX MPUOOPOB: TIJIMTKM, CIHPTOBKM, Ta30BOM TOpeNKd, BOJISHON OaHw,
cymuibHoro mkada. HarpeBanue n mpokanuBaHue.

IIpakmuyeckas paboma Nel. Vcnonp3oBaHHE HarpeBaTelIbHBIX NpHOOpoB. M3roToieHnue
CIHMPTOBKH U3 NOJPYYHOTO MaTepHaa.



6. Bzeewueanue, unompoeanue u nepezonka. O3HaKOMIICHHE YYaIUXCS C IpUEMaMH
B3BEIIMBAHUS M (WIBTPOBAHMS, HM3Y4E€HHE MPOIECCOB IMeperoHKu. OYHMCTKa BEIIECTB OT
puMecei

Ipakmuueckasn paboma Ne2.

W3roroBiienue mpocTelmmx GUIbTPOB U3 MOAPYUYHBIX CPeAcTB. Pa3neneHne HEO HOPOTHBIX
cMecen.

7. Boinapuseanue u Kpucmannuszayus

Ipaxmuueckas paboma Ne3. Beinenenne pacTBOPSHHBIX BEUIECTB METOJOM BBIMTAPUBAHUS H
KpUCTAJIJIM3allMU Ha IPUMEPE pacTBOpa OBAPEHHOM COJIH .

8. Ilpuzomoenenue pacmeopoé ¢ xumuueckoi navopamopuu u 6 6vimy. O3HAKOMICHUE
yydalxcs ¢ MpoleccoM pacTBOPEHHUs BellecTB. HachlleHHbIE U MEepEeChIEHHbIE PACTBOPBI.
[IpuroToBiieHne pacTBOPOB U UCIIOJIB30BAHUE UX B KU3HU.

Ilpakmuueckas paboma No4. TlpurotoBieHHe pacTBOPOB BEIIECTB C OMNPEACICHHON
KOHLIEHTpallMel pPAacTBOPCHHOTO BeliecTBa. [loilyuyeHHe HACBHIIEHHBIX W NEPECHIIIEHHbIX
PacTBOPOB, COCTABJIEHNE U UCIOIb30BaHUE IPA(PUKOB PaCTBOPUMOCTH.

9. Kpucmannozuopamer. Kpucrammdeckoe cocrosiaue. CBONCTBa KPUCTAIUIOB, CTPOCHUE U
POCT KpUCTAIIJIOB.

Ilpakmuueckas paboma NeS. [lonydeHue KpUCTALIOB COJIEH M3 BOJHBIX PACTBOPOB METOJIOM
MEJUIEHHOTO HCIAapeHHUs M TOCTENEHHOro TIOHM)XEHHsI TeMIepaTypbl pacTBopa (XJIOpHI
HaTpHUsl, MEJHBIN KyIIOPOC, alfOMOKallieBble KBacipl).[3]

Jlomawinue onvimul O BBIPAUTUBAHUIO KPUCTAJJIOB XJIOPHa HATpUs, caxapa.

10. 3anumamenvuvie onvimvl no meme: Xumuueckue peaxuuu 6okpyz Hac. Iloka3
JIEMOHCTPAIIMOHHBIX OTIBITOB.

—Bynkan” Ha crone

“3enc¢HbIN OTOHL”

“Bopa-karanmuzaTtop”

«3Be3IHBIN TOXKIb)

PasnonBerHoe miams

Bona 3axxuraer oOymary

Pasznen 2. «Jloruka»

11. Pewenue onumnuad wkKoabH0o20, MyHUYUnaibHo2o mypa Beepoccuiickoit onumnuaout
no Xumuu.

12. Ilposedenue ouoakmuueckux uzp.
[IpoBeneHne KOHKYPCOB U IUJIAKTHUYECKUX UIP:
KTO BHUMATEJIbHEE
KTO ObICTpee U JIydIlie
y3Hail BEIECTBO
y3Hau sBJICHUE

Paznen 3. «IIpuknagnass XumMus».
13. Xumusa 6 oOvimy. O3HaKOMIIEHHE Y4YalIUXCS C BHJAAMU OBITOBBIX XUMHKATOB.
PazHoBugHOCTH MOromux cpencts. Mcnonb3oBaHue XMMUYECKUX MAaTEpPUANIOB NIl PEMOHTA

KBapTHUD.

14.Ilpakmuxym uccneoosanue «Morwujue cpedcmea 0na nocyovi».
PaboTta ¢ 3TUKEeTKOM.



Omnsit 1. OnpeneneHne KUCIOTHOCTH.
Omnpit 2. OnpeseneHyre MbUIKOCTH.

Omnpit 3. CMBIBaEMOCTb CO CTAaKaHA.
AnkerupoBanue. COLMOJIOTMYECKUI OTIPOC.

15. 3anamue - uzpa «Moinonsie nyzoipuy.
Konkypcsr:
— Kro Hagyer camblii 0OJIBIION TTY3BIPB,
— KTO HaJlyeT MHOT'O MaJIEHbKUX ITy3bIpeil
— UYe# my3bIpb JOJITO HE JIOHET
— Tloctpoenue purypsl u3 my3sipeit
— HanyBanue my3sIps B IMy3bIpe.

16. Xumus 6 npupode. CooOlIeHUS YYalIUMHUCA O TPHPOTHBIX  SIBICHHSAX,
COIIPOBOXKIAIOIIUMHUCA XUMUYECKUMU TIIpolieccaMiu. [IpoBeneHne 3aHMMaTENbHBIX OIBITOB 110
TeMe «XUMHsSI B IPUPOIEY.
Lemoncmpayus onvimos:

e XUMHUYECKHE BOJOPOCIU

e TemHO-cepas 3mesl.

e OpuruHajabHOE U0

e MuHepaabHBIN «XaMEICOH)

17. Xumusn u uenosek. Yrenve 10xi1aioB u pedeparos.
e -Bame nutanue u 310pOBbE
¢ -XWMHUYECKHE PEaKIIUU BHYTPU HAC
18. Xumus u meouyuna. ®opmupoBanue WHHOPMAIMOHHON KYJIBTYpPBl yJalTuxcsl.
CocraBneHne 1 YTeHUE TOKIA0B U pedepaToB.

19. Huwesvie oooasxu.
bronoruveckue nuieBbie J0OABKU U WX BIMSHHUE HA 3/I0POBbE.

20. IIpakmuxym - uccneoosanue «Keeamenvnasn pezunka»

Beictynnenue yueHMkoB ¢ Jokinagamu: «Vctopus xkeBaTenabHOM pe3suHkmn», «KeBareibHas
pe3uHKa: 0efa WK TPEHUHT A7 3y00B7»
PaboTa B rpynmax.
OmnsbiT 1. PaboTa ¢ 3TUKETKaMU.
OmnbiT 2. U3y4yeHne Gpu3nueckux CBOUCTB:
— IIpoBepka Ha pacTsLKUMOCTh. JKeBaTenbHYIO PEe3MHKY HEOOXOIMMO XOpOIIO Pa3KeBaTb,
3aTeM MAaKCUMaJbHO PacTAHYTh U U3MEPUTh JTMHEHKOM.
— [IpoBepka Ha OArOBPEMEHHOCTh BKyca. B rpymnmne yuyeHUKH OZHOBPEMEHHO HAaYMHAIOT
KeBaTbh pa3HbIC KEBATEIbHbIC PE3UHKH, U 3aCEKAIOT BpeMs I10Ka BKYC HeE IPONUJET.
OmnsiT 3. Hanmuue kpacutenen.
JXeBaTenbHyl0 pe3WHKY Hape3aloT KycOuKaMu M omyckaioT B Boay. IlepememmuBator. Ilpu
HAJIMYMU KpacuTesei, BoJa OKpalIuBaeTcs.
OmnpiT 4. OnpenienieHue KUCIOTHOCTH.
B npoOupku u3 omnbiTa 3 NOMEIIAIOT YHMBEPCAIbHYIO HHIMKATOpHYH0 Oymaxky. Ilo
pe3yibTaTaM OKpalluBaHUs ONPEAEISIOT Cpey.
OmnpIT 5. O6HapyKeHHe MOACTACTUTENEH.



B mpobupky momMemniaroT MOpe3aHHyI0 >KEBAaTENbHYI0 PE3MHKY M MpUiauBaroT 5 mi 96 %
STUIIOBOTO ciupTa. [IpoOHpKy 3aKpBIBatOT MPOOKOW M MHTEHCUBHO BCTPSIXMBAIOT B TeueHue 1
MUH. 3aTeM cMech (UIBTPYIOT U B (pUiIbTpaTe ONMpPENeNsioT MPUCYTCTBHE MOJCIACTUTENEH
(caxapo3bl, copOuTa, KCHWJIMTA, MAaHHHUTA), SBISIOMIMXCS MHOTOATOMHBIMH chupTamu. s
3TOro K pactsopy npuiauBaroT 1 mi pactBopa NaOH u 1-2 xamm pactBopa CuSO4. Cmech
B30anThIBaroT. [losBiIsseTCsl XapakTepHOE SIPKO-CHHEE OKpallMBaHHE (KAaueCTBEHHAs PEeaKIHs
Ha MHOTOQTOMHBIE CITUPTHI).

CIIUCOK JIMTEPATYPDbI, pekomeHnayemblii IPOrpaMMOii 10 € TOYKeE POCTa».

B pa3aelie nmpeacraBJ€H CIIMCOK KHUT U CCBIJIOK Ha CaﬁTbI, B KOTOPLIX 0oJ1ee l'[O)IpOﬁHO
OCBCHICHBI PA3JIMIHBIC ACIICKTHI pacCMaTpUBa€MbIX BOIIPOCOB . HUx Mo:xHO

PEKOMEHI0BATH KAK YYUTEJI0, TAK U 00y4aIOIIUMCSl, MPOSIBUBIIIUM MHTEpPeEC K
H3y4yaeMoil Teme.

1. Bacuases B .I1 ., Mopo3osa P .II ., Kouepruna JI. A . [IpakTukym no
aHAINTHYECKOW XumMuu: Yued . mocodue aas By3oB . — M .: Xumus, 2000 . — 328 ¢ .

2 . I'pocce J ., BalicmanTenb X . XuMus 15 J10003HATEAbHBIX . OCHOBBI XUMHUH U
3aHuMaTteabHbie onbIThl . [JIP . 1974 . Ilep . ¢ Hem . — JI .: Xumus, 1979 . — 392 ¢.

3. depnroasu B . @ . Mup Boasl . — JI .: Heapa, 1979 . — 254 ¢ .

4 . Kunauu [ . M . O6mas xumus . [Ipaktuxkym L-muxkpo . PykoBoacTBo A5 cTy1eHTOB
.— M .:MI'nY, 2006 . — 322c¢.

5 . Ucnoab3oBanue HU(PPOBLIX JadopaTopuii mpu o0ydyeHHH XUMUM B CpeaHel mKkoJie/
becnanos Il . U. [Jdopodees M .B ., Kuiun [ .M ., 3umuna A .M ., Op:xexoBckuii I1.A
.— M .: BUHOM . JlaGopaTopus 3nanuii, 2014 . — 229 c .

6 . Kpucraaasl . Kpucramaoruaparbl: MeToauyeckue yKa3aHusi K JJa0opaTopHbIM
padoram . Mudraxosa H . LI ., IlerpoBa T . H ., Paxmary/uiuna U . @ . — Ka3zanb:
Ka3zan . roc . TexsoJs . yu-1 ., 2006 . — 24 c.

7. Jleencon U .A . 100 BonmpocoB 1 0TBeTOB 10 XuMuu: MaTepuajbl 1J1s1 IIKOJIbHBIX
pedepaToB, paKkyIbTATUBHBIX 3AHATHH U CEMUHAPOB: YuyeOHoe mocodoue . — M .:
«M3nareabctBo ACT»: «M3naTeabcTBO AcTpesby, 2002. — 347 ¢.

8 . Jleencon U . A . Xumnueckue peakuuu: TermioBoii 3¢ dekT, paBHOBecHE, CKOPOCTD .
— M .: 000 «M3npareabeTBO AcTpesb, 2002 . — 192 ¢.

9 . Jlypwe 1O . 1O . CipaBoyHuK no aHajauTH4yeckoi xumuu . — M .. Xumus, 1971 . —
C.71—-89.

10 . HazapoBa T .C ., I'paGenxnuii A .A ., Jlapposa B . H. Xumuueckmuii 3JxcnepuMeHT B
mkoJje . — M .: [IpocBemenne, 1987 . —240 c.

11 . Heopranuyeckasi xumusi: B3 1./ Iloxg pex . FO . /I . TperbsikoBa . T . 1: ®usuko-
XHMMHYeCKHe OCHOBBI HEOPraHUYeCKOH XMMHUM: YYeOHMK VISl CTY/ . BbICHI . y4el .



1.

ok~

8.

9.

3aBegennit/M . E. Tamm, 1O . I . TperbsikoB . — M .: U3naTenbCckuii LeHTp
«Axkagemusi», 2004 . —240 ¢ .

12 . IlerpsinoB U . B. Camoe HeoObIKHOBEHHOE BelllecTBO B Mupe . — M ..
Ileparorunka, 1976 . — 96 c .

13 . CrpeabnuxoBa JI . H. U3 yero Bcé caenano? Pacckaspl o Bemecre . — M .: Sly3a-
npecc . 2011.—208 c.

14 . CycnennukoBa B .M, Kucesiea E . K. PykoBoacTBO 10 NPUTOTOBJIEHUIO
TUTPOBAHHBIX pacTBOpoB . — JI.: Xumusn, 1967 . — 139 c.

15 . ®apaneit M . Uctopus cBeumn: Ilep . c anra ./Ilox pex . b . B. HoBoxkuinosa . — M
.» Hayka . l'naBnas pepakuus Gu3nko-mareMaTudyeckoii mureparypsi, 1980 . — 128 ¢ .,
w1 . — (budamnoreuka « KBanr»)

16 . Xomuenko I' . I1 . ,CeBacThsinoBa K . U . OKHCIMTEILHO-BOCCTAHOBUTEIbLHbBIE
peakuuu . — M .: [IpocBeenne, 1989 . — 141 ¢ .

17 . DOunuknonenusi A aereit. T . 17 . Xumus / Tnas . pex .B . A . Bosoaun, Bex . Hayy
.pen.H . Jleencon.— M .: ABanra +, 2003. — 640 ¢c.

18 . Oprumo JI . Boaa: kHHUra 0 caMoM Ba:KHOM BelllecTBe B Mupe: mep . ¢ pun. —M .:
KomnacI'ua, 2019 . — 153 c.

19 . YeprkoB U .H ., ’Kyxkon I1 . H. XuMuueckuii JkCnepuMeHT ¢ MaJIbIMH
KoindecTBaMu peakTuBoB . M .: IIpocBemenne, 1989 . — 191 ¢c.

20 . Caiit MTI'Y . [IporpamMmma kypca XuMHH JJ1s1 ydamuxcsi 8—9 kiaccon
o01Ie00pa3oBaTebHOI mKoabl . http://www .chem .msu .su/rus/books/2001-
2010/eremin-chemprog .

JlonotHUTe/ILHAS JTUTEPATYpPA

Kazpmun B.Jl. Kypenue, mbl u Hame notomctBo. — M.: Co.Poccus, 1989.
[Tnuyruna I'.B. TloBTOopsieM XuUMHIO Ha TNpUMepax W TOBCEIHEBHOW >Xu3HU. COOPHHK
3alaHUil  JUId CTapIICKIACCHUKOB M aOWUTypHEHTOB C OTBETaMH M pELICHHSIMH. —
M.:APKTH, 1999.

Mup xumuu. 3aHuMarenbHble pacckassl 0 xumun: Coct.: CmupnoB FO.U. — CII6.: UKD
«MuM-3kcmpeccy, 1995.

[Muayruna I'.B. Xumus u noBceqHeBHas Ku3Hb yenoBeka — M.: [Ipoda, 2004.
A mosnaro mup: [erckas sunuknonemus: Xumus/ ABT.-coct. CaBuna JILA. — M.: ACT,
1995.
Anux6eposa JI. 3anumarenbHas xumusi: Kaura uis ygammxcsi, yauteneit 1 poaureneil. —
M.: ACT-ITPECC, 1999.

O.C.I'abpuensia, N.I'.OctpoymoB, A.A. KaprioBa Opranndeckas xumus 10 kmace / M.,
Hpoda, 2005.
He kypu. Hapox Py HanmoMmmuHaer: KypeHue Bpemur Bamemy 310pOBbIO.

http://nekuri2.narod.ru/
Jlom Counnia. [Tyonmunuctuka. Taitaet Boasl. http://www.sunhome.ru/ journal/14191

10. Benukas taiina Boapl. http://slavyanskaya-kultura.nnm.ru/velikaya_ tajna_vody 1
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11. Komcomombckas npasna. Taitael BoabL. http://www.kp.ru/daily/23844. 3/62515/
12. http://www.aquadisk.ru/articles/157/158/interestingly.htmi
13. SxoummH JI.A. X¥UMHUECKHE OIIBITHI C )KEBATEIbHOU pe3uHKOH // XuMus B K. —
2006. —
Ne 10. — C. 62-65.
14 Axoummma JI.A. XuMU4ecKre ONBITHI ¢ IokotaaoM // Xumus B mk. — 2006. —
Ne 8. — C. 73-75.
[ynexenko  H.B. ONEeKTUBHBIN Kypc «Xumus u 310pOBBE»
TUIsL 9-x
knaccos. http://festival. 1september.ru/2005_2006/index.php?numb_artic=310677
15. Bmueknaccuas padora mo xumun/ Coct. M.T'. F'onpadensa.- M.: [Ipoceemenne 1976.
16. BoiitoBnu B.A. Xumus B 0siTy. — M.: 3nanue 1980.
17. Tpocce 3., BaiicmanTens X. Xumus s mo003HaTenbHBIX. — JI. Xummst , 1978.
18. VYpok okoyeH — 3aHATHs MPOJOIDKArOTCA: BHekmaccHas pabota 1o
xumun./Coct. D.I'. 3omotHuKOB, JI.B. Maxosa, T.A. Becenosa - M.:
[Ipocsemenue 1992.
19. B.H.AnekcuHCKMi1 3aHMMaTelbHBIC OIBITHI 10 XHMHUH (2-€ U3aHHe,
ucnpasiennoe) - M.: [Ipocsemnienune 1995.
20. T.W. lrpemmrep Xumus Ha nocyre - M.: [IpocBemenne 1993.
21. Jleencon U.A. 3anumarensHas xumus. — M.: POCMDH, 1999.
22. Bockpecencknit I1.M., Hefimapk A.M. OCHOBBI XHMHYECKOTO

agaimsa -M.: IIpocsemienue, 1972.
23. Xowmuenko I'.I1., CeBactpsinoBa K.U. [IpakTideckue paboThI M0 HEOPTaHUYECKON
XUMHH.

—M.: TIpocBemenne 1976.
24. banaes U.U. JJomamuwuii sxciepumeHT 1o xumuu.-M.: [Ipocsemenue 1977.
25. T'pabeuxuit A.A., Hazapos T.C. Kabunet xumun. — M. [Ipocsemenue, 1983.
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