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ITosicHuTebHAS 3aNIMCKA
Pabouas mporpamma o BHEYpOUHO# AesiTenbHOCTH B pamKkax «Todka pocta» pazpaboraHa B
cooTBeTcTBHM ¢ DenepaibHBIM roCyAapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAaPTOM OCHOBHOT'O OOIIIETO
00pazoBaHMs.

Pabouas nporpamMma paccuntada Ha 35 yaca B roj, Wid 1 4ac B HEAEIIO.

[Iporpamma peanuszoBana B paMkax «BHEypodHOU IESTEIHHOCTU» B COOTBETCTBUU C  IUIAHOM
BHEYPOUYHOU EATETbHOCTH.
JlaHHBI Kypc TpU3BaH, HCIONB3Ys HHTEPEC YyYaIMXCS K OIKCIEPUMEHTaM, C(OPMHUPOBATH YMCHHUC
HaOII0/1aTh, J€TaTh BHIBOJKI HA OCHOBE HAOIIOJEHHH, IMONYYUTH MEPBOHAYAIbHBIE TOHATHS O Kilaccax
HEOpPTaHWYECKUX BEIIECTB. PemaTs pacyeTHbIE 3a1a4 HA OCHOBE WMEIOIINXCS 3HAHUN TT0 MAaTEMATHKe.
Kypc Hamenen Ha npuoOpeTeHHME SKCICPUMEHTAIBHOH W HMCCICHAOBATEIILCKON JEATEIBHOCTH C
KCIIOJIb30BAaHUEM TPAJAMIIMOHHOTO Jab0opaTopHOro 00OpyJoBaHMs. HeopraHuueckue W OpPraHUYCCKHUEC
coequHeHus». [IprMeHss Takol wcclenoBaTeNbCKANH TMOAXOA K OOYYEHHIO, CO3MAIOTCS YCIOBUS IS
MPUOOpPETEHHUSI  YYallMMHCS HABBIKOB HAYYHOTO aHalM3a SBJICHUNA TPUPOJBI, OCMBICICHHUIO
B3aMMOJICHCTBUS OOIIECTBA M TPHUPOABI, OCO3HAHMIO 3HAYMMOCTH CBOEH MPAKTUYCCKOW IMOMOIIH
npupone. OcBauBasi 1a00OpaTOPHUH MOXHO OCYIIECTBUTH MU (EPSHINPOBAHHBIA MTOAXO W Pa3BUTh y
YYaIIuXxcs MHTEPEC K CAMOCTOSATENBHOM HCCIIeIOBATEIBCKON JesTETFHOCTH.
BoBIIMHCTBO MPaKTUYECKUX PAa0bOT, MpeAaracMbix B JAaHHOM KYPCE, MOTYT BBIOJIHITHCS HEOOJBIITMMU
TPyNIIaMA YY9E€HUKOB. DTHUM JOCTATAETCS W Apyras Iellb - HAYYUTh IIKOJEHWUKOB OOIIMM TMpHEeMaM
COBpEMEHHOW HAyYHOW [EATENbHOCTH, T.€. KOJUIGKTHBHOMY IUIAHHPOBAHHUIO OJKCIEPUMEHTa, €ro
MIPOBEJICHUIO M 00CYKJICHHIO PE3yJIbTaTOB.
I'maBHOW TpoONIEMOl B MpETIofaBaHUN XUMHH B HACTOSIIEE BpeMsl SBISETCS NeperpyKeHHOCTh Kypca
XUMUU OCHOBHOM IITKOJIBI B CBS3H C MIEPEXOJOM Ha KOHIICHTPUUIECKYIO CHCTEMY U HEXBAaTKON BpEMEHHU Ha
M3y4eHrne 00bEMHOT0 Y4eOHOTO MaTepraia. XUMUYECKUEe 3HaHUSI HeOOX0 UMbl KOKIOMY YeJIOBEKY, OHU
OTIPEIETISIOT PAIlMOHANBHOE MTOBE/ICHNE YEIOBEKa B OKPYIXKAIOIIEH Cpelie, HE0OXOAUMEI B TTIOBCETHEBHOU
JKU3HHU, XOTS IIKOJBHUKH YacTO HE OCO3HAIOT 3TOr0 W M3-3a CBOCH XMMHYECKOW Oe3rpaMOTHOCTH
COBEPIIAIOT OIIMOKHU MPU OOPALICHUH C BEIIECTBAMU B OBITY. AKTYyajJbHOCTh BBEACHHUS IPEIIaracMoro
Kypca OmpeAemnsieTCs] HeCKOJIBKIUMH MTPHYUHAMI:
- CJIOKHOCTB Y4eOHOT0 MaTepualia 1o XUMHH,
-COKpallleHHe KOIMYeCcTBa yU4eOHBIX YaCOB Ha H3yUSHHE XUMHH,
- YMEHBIIIEHUE BPEMEHH, OTBOJUMOTO Ha XUMHUIECKHIA DKCIIEPUMEHT Ha YPOKaXx,
- HeBepHas XWMHYECKash WHQopMalus, MmoveprnHyTas mkoidbHuKamu w3 CMU no Havanma u3ydeHws
mpeaMera.
Henu xypca «XuMust BOKpYT Hac

v (hopMUpOBaHHE €CTECTBEHHOHAYYHOIO MHUPOBO33PEHMS HIKOJLHUKOB, PA3BUTHE JIMYHOCTH
pebenka

v/ pa3BUTHE HCCIIEN0BATEIBCKOIO MOIX01a K M3YYEHHIO OKPYIKAIOLIErO MUPA;

v\ 0CBOEHME B@KHENIIMX 3HAHMN 00 OCHOBHBIX MOHATHAX XUMHHM Ha DKCIEPUMEHTAIBHOM M
ATOMHO-MOJICKYJISIPHOM YPOBHE;

v' (hopMUpOBaHHE HABHLIKOB NMPUMEHEHHs IIOJYYEHHBIX 3HAHUM W YMEHHMH JUls 0€30MacHoro
WCTIONIH30BAHUSI BEIIECTB W MATEPUAIOB B OBITy, pEIICHUS MPAKTUYSCKUX 3amad B
TTOBCETHEBHOM JKHM3HU, MPEIYIPEIKIACHUS SIBICHNN, HAHOCSIIUX BPEa 3A0POBBIO UEIOBEKA U
OKpY>KarolleH cpene.

3aga4y BHEYPOUHOH IEATETBHOCTH «XUMUS B HALICH KUZHID)
3amaum:
00pa3oBaTeibHbIE:

v' (hopMUpOBaHHE TIEPBUYHBIE MPEACTABICHUS O TOHATUAX: TEJIO, BELIECTBO, MOJIEKYJa, aTOM,
XUMUYECKUHN DIIEMEHT;

v\ 03HAKOMIIEHHE C MpOCTelmel KiaccuuKamuedl BemecTB (0 arperaTHOMY COCTOSHHMIO, IO
COCTaBY), C ONHCaHNeM (PU3NIECKUX CBOMCTB 3HAKOMBIX BEIIECTB, C (PU3MUECKIMU SBICHUSMU H
XUMHYCCKUMU PEaKIUIMHU;

v 0TpaboTKa TeX MPEJAMETHBIX 3HAHUH U YMEHUH (B IEPBYIO OYEPEIb IKCIIEPUMEHTAIBHBIE YMEHHUS,
a TaKKke YMEHHUS peliaTth pacyeTHBIE 3a/1a4n), Ha (JOPMHUPOBAaHME KOTOPHIX HE XBaTaeT BPEMEHHU
TIpU U3yYCHUN XUMHUH B 8-M U 9-M Kiaccax;



v\ 03HAaKOMIICHHE C SAPKUMH, 3aHUMATEIbHBIMH, BMOIMOHAIBHO HACHINIEHHBIMU JIU301aMK
CTaHOBJICHHS M PA3BUTHUS XUMHH, YETO YUYUTENh, HAXOAACh B BEYHOM IIEHTHOTE, MOYTH HE MOXKET
ce0e 03BOJINTE;

v' (popMupOBaHHE MPAKTHYECKUX YMEHUIM M HABLIKOB, HAIPUMED YMEHHUS Ppas3lIelsTh CMECH,
WCIIONIB3YSl METOJIbI OTCTaMBaHWsA, (UIBTPOBAHUS, BBIIAPUBAHUS, YMEHHUS HAOMIOIaTh U
OOBSICHATh XWUMHYECKHE SIBJICHHS, MPOUCXOMISIINE B TPUPOAE, OBITY, IEMOHCTPHPYEMBIE
YUUTENIeM; YMEHUs paboTaTh C BEIIECTBAMU, BBHITIONHATH HECIOKHBIC XUMUYECKHE OTIBITHI,
co0JroaTh paBuiia TEXHUKU 0€30MacHOCTH;

v/ paciiupeHHe TPEICTaBICHHN YdYal[MXxcs O BaKHEHIIHMX BEIIECTBAX, WX CBOWCTBAX, POJIH B
MIPUPOJIC U KU3HHU YEITOBCKA;

v' (opMupoBaHHE YCTOWYMBOIO IO3HABATENBHOIO HWHTEpECa K XHMHH, KOMMYHHKATHBHOM

KOMIIETEHIINH;

pa3BHBAlOIIHE:

pa3BUTHE TO3HABATENbHBIX HHTEPECOB U HWHTEIJICKTYaJbHBIX CHOCOOHOCTEH B Tmpolecce

MPOBEJCHHS] XUMHYECKOTO OKCIEPUMEHTa, CaMOCTOSITEILHOCTH TMPHOOPETEHHsI 3HAHWUH B

COOTBETCTBHH C BO3HUKAIONINMH >KU3HEHHBIMH TOTPEOHOCTSMH; y4eOHO-KOMMYHHKATHBHBIX

YMEHUI1; HABBIKOB CAMOCTOSATEIILHON pa0OThI;

v paciivpeHHe Kpyrosopa yd4alluxcs ¢ [PUBICYEHHEM JIOMOJHHUTEIBHBIX  HCTOYHHUKOB

nHpOpMaIIH;

pa3BHUTHE YMEHHI aHAIM3UPOBATh HH(OPMAIIHIO, BEIAETSTH TIIaBHOE, HHTEPECHOE.

WHTETpalysl 3HAHUH 110 TpeIMETaM eCTECTBEHHOTO IMKJIa OCHOBHOM IIKOJIBI HA OCHOBE yueOHOM

TUCTIATLTIHBI « X AMUSD)

BOCIIUTATENbHBIE:

BOCIUTaHWE OTHOIICHHS K XHMHH KaKk K OJHOMY U3 (yHIAaMEHTAIBHBIX KOMITOHEHTOB

€CTECTBO3HAHUS U DJIEMEHTY OOIIeUeI0BEYeCKON KyIbTYPHI;

v/ BOCIIUTaHHE DKOJOTHYECKOU KYJIbTYpBI.

CTpyKTypa nporpaMmmasl.

Kypc «Xumust B Hamel ®u3HU» MpenHa3HadeH Uil yyamuxcs 15-17 net. On paccuuran Ha 1 ron, 35

gacoB (14 B HEnemI0).

TexHosorum U MeTObI 00yIEHHS.

MerTonp! 1 cpencTBa 00ydeHHs] OPUEHTHPOBAHEI Ha OBJIA/ICHUE yYAIIUMHUCS YHUBEPCAILHBIMHA YI€OHBIMU

JNEWCTBUSIMH M CHOCO0AMHU JIESTEIBHOCTH, KOTOPBIE MO3BOJAT Y4YalIUMCSl pa3padarhiBaTh MPOEKTH,

OCYIIECTBJIATh MOUCK WHGOPMAIMK M €€ aHAIN3, a TaKXKe OOIMUX YMEHHWH NI eCTeCTBEHHOHAYYHBIX

JUCIMILINH — TIOCTAHOBKA AKCIIEPUMEHTA, TPOBEICHIE UCCIICIOBaHUH.

[IpoBeneHme 3aHATHI B paMKax Kypca Mpe/oiaraeT UCIoib30BaHHe:

v 3JIEMEHTOB TEXHOJIOTHH MPOOIEMHOTO O0YUIEHHS;

v 3JIEMEHTOB HAyYHOTO HCCIEeIOBaHU (IIPOEKTHOM JESITENEHOCTH);

v 3JIEMEHTOB JICKI[UH C UCTIOJIH30BAHHEM MYJIbTUMEINITHOMN TEXHUKH,

v' 1abopaTOpHBIX OIBITOB U MPAKTUIECKUX padoT;

v’ TUAAKTUYECKUX UTP.

dopMbl OpraHHM3alMK IT03HABATEIHLHOW JEATEIILHOCTA YYalIMXCS MOJOUPAIOTCS B COOTBETCTBHH C

LEJSIMH, COJICPIKaHUEM, METOIaMU 00ydJeHUs!, Y4eOHBIMH BO3MOXKHOCTSIMH M YPOBHEM (DOPCUPOBAHHOCTH

MO3HABATENFHBIX CIOCOOHOCTEW yuamuxcs. [Ipeamourenue otaaeTcs cienyrommM (GopmaMm paboThL:

caMmocTosiTelbHas paboTa HaJ TEOPETHUYECKHMM MAaTephalioM 10 O0OOOIIEHHBIM IUIaHAM JIESTENLHOCTH;

pabota B rpynmax TMpU BHIIOTHEHUM JAO0OPATOPHBIX W MPAKTUYECKUX PabOT, BBITOIHESHUIO

OKCIICPUMEHTANBHBIX ~ 3aJlaHui; MYOJIMYHOE TMPEJCTAaBICHUE pPE3ylNbTaTOB  WCCIEJOBaHUHA, HUX

apryMEHTUPOBaHHOE 00OCHOBaHUE U JIp.

I[Inanupyembie pe3yabTaThI

JINYHOCTHBIE Pe3YIbTATHI

Obyuaiowuecs naywamest u npuoopemym:

v OCHOBHBIE NIPUHIMIIEI OTHOLIEHHS K )KUBOM M HEKUBOU IIPUPOJIE;

v yMEHHs B IPAKTUYECKOM JEITENLHOCTH U TIOBCEHEBHOM KU3HH I,

V' OOBSCHEHWsS XWUMHYECKUX SIBJICHWH, MPOUCXOASAIIMX B NPUPOJE, OBITY W HA TPOM3BOJCTBE;
Oe3omacHOro OOpamieHWss C TOPIOYMMHM M TOKCUYHBIMH BEIIECTBaMHU, J1a00paTOPHBIM
00opyZOBaHHEM;

v\ [OHMMATh CMBICI U HEOOXOAUMOCTh COOIIOAEHUS TPEANUCAHNN, IPEIAraeéMbIX B HHCTPYKIHUAX
10 UCITOJIb30BAHUIO JIEKAPCTB, CPEJICTB OBITOBOYM XUMHH U JIP.;

AN

AN

<]




v’ Obyuarowuecst noxyuam 603MONCHOCTU 05l POPMUPOBAHUSL:

v/ [03HaBaTENbHBIX HHTEPECOB W MOTHBOB, HAIPABICHHBIX HA W3YYCHHE KMBOM M HEKHBOM
IIPUPOABI;, MHTEIUIEKTYaJIbHBIX YMEHUH ([IOKa3bIBaTh, CTPOUTH PACCYKACHUs, aHAIU3UPOBATH,
CpaBHHBATh, [1€JIaTh BHIBOJIBI;

v/ 3KOJIOTHYECKH TPAMOTHOTO MOBEICHHS B OKPYXKAIOLIEH cpele;

v/ 3HaYeHWsI TCOPETHIECKUX 3HAHMUIT TS TPAKTUUYECKOI e TEIbHOCTH YeI0BEKa,

v/ Hay4HBIX OTKPBITHH KaK pe3yJbTaT JUIUTEIbHBIX HAOIIOJEHU, OMBITOB, HAYYHOMN MOJCMUKH,
MPEOIOJICHUS] TPYTHOCTEN U COMHEHUH.

MeranpeaMeTHble pe3VJibTaThl
Obyuarowuecs naywamcs.

v/ IUIaHUPOBAaTh CBOU JICHCTBHS B COOTBETCTBHUHM C TIOCTABJICHHOW LEbIO M YCIOBUIMH €€
peanu3anuu;

v BBINIOJIHATH YUeOHbIE IEHCTBHSA B MATEPHAIN30BAHHOM, PEYEBOI M MBICITUTEILHON (hOpME;

V' TIPOSIBIISITH MHULIUATUBY JCUCTBHS B MEXKIIMYHOCTHOM COTPYIHUYCCTBE;

v/ WUCIIOJb30BaTh BHEUIHIOW M BHYTPEHHIOK Pedb JUIS LeJIENoIaratus, IJIaHUPOBAHUS U PETYIISIUN
CBOEH JIEeSITEIILHOCTH;

v/ OBIAIeTh COCTABISIIOIIMME HCCIIEIOBATEIBCKOM EATENBHOCTH, BKIIOYAs YMEHHE BHJICTh
npobjeMy, CTaBUTh BOMPOCHI, BBABHIaTh TUIOTE3bl, JaBaTh OMNPEACICHUS TOHATHSIM,
HaOI0aTh, MTPOBOJMTH MPOCTEHINNE JKCIEPUMEHTHI, JelaTh BBIBOJABI M 3aKIIOYCHUS,
CTPYKTYpPHPOBATh MaTepuall, OOBSICHITH, JOKa3bIBATh.

v/ 0CO3HABATH 3HAYCHUE TEOPETUUECCKHUX 3HAHUI TSI IPAKTHIECKON AESTEIbHOCTH YEIOBEKa.

Obyyarowuecs noryuam 603MONCHOCHb.!

v/ yMeTh paboTaTh C Pa3IMYHBIMH UCTOYHHKAMH XUMHYECKOH mH(pOpMannu (HayqIHO-TIOMYISIPHOM
JTUTEpaTypol, CIPaBOYHHKAMH), aHAIM3UPOBaTh MH(GOpMaIHIO, MpeoOpa3oBbIBaTh €€ U3 OIHOU
($hopMBI B IpYTyIO;

v’ yMeTh a/IeKBaTHO HCIOJb30BATh PEUEBble CPEACTBA JI1 JUCKYCCUM U apryMEHTallud CBOeH
MO3WIIMU, CPAaBHUBATh DPa3HbIE TOYKU 3PEHUS, OTCTaMBaTh CBOIO TO3UIHIO, YBaXXHTEIHHO
OTHOCHUTBCS K MHEHHUIO OKPY>KaIOLINX;

v yMeTh paboTarh C pasInUHBIMU UCTOYHHKAMU XMMHYECKOW MH(pOpManmy (Hay4HO-TIOMYIAPHOR
JTUTEpaTypol, CIPAaBOYHHKAMH), aHAIM3UPOBaTh MH(MOpMaIIo, peoOpa3oBbIBaTh €€ U3 OJHOU
($hopMBI B IpYyTyIO;

v/ yMeTh aJIeKBaTHO HCIIOJb30BaTh PEYEBbIE CPEACTBA MJsl UCKYCCHM M apryMEHTAallud CBOEH
MO3WIIMK, CPAaBHUBATh pPa3HbIE TOYKH 3PEHUS, OTCTaWBaTh CBOIO TIO3UIHIO, YBAXXKUTEIHHO
OTHOCHUTBCS K MHEHHUIO OKPYKaIOIIHX;

Ilo3nasamenvhoie
Obyualowuecs naywamcs.

v OCYWIECTBJIATh MOMCK HEOOXOAUMOW WH(OPMAIUK IS BBINOJHEHUsS y4eOHBIX 3ajaHuii ¢
HCTOJIb30BaHUEM y4eOHOMN JIUTepaTyphl, SHIMKIIONEANH, CIIPABOYHUKOB (BKJIFOUAs JICKTPOHHBIE,
IUQPPOBBIE), B OTKPHITOM HWH(POPMALMOHHOM MPOCTPAHCTBE, B TOM YHUCIE KOHTPOJIUPYEMOM
MIPOCTPAHCTBE MHTEPHETA;

v/ OCYWIECTBIIATH 3amuch ((PUKCAIHIO) BEIOOPOUHON HHPOpPMAIK 00 OKPYIKAIOIIEM MHpPE U O cebe
caMOM, B TOM 4MCJIE€ C TOMOUIbI0 HHCTpYMeHTOB UKT;

v’ UCHOIIb30BaTh 3HAKOBO-CHMBOJIMYECKUE CPE/ICTBA, B TOM YHCIIE MOJIENH (BKIIIOYast BUPTYaJIbHbIE)
U CXeMBI (BKJII0Uasi KOHLENTYalbHbIE) JIs PELICHNMS 3a/1aY;

v/ CTpOUTH COOOIIEHNS B YCTHOMN ¥ MUCBMEHHOM (GopMe;

v/ CTpOUTH paccyxeHus B popMe CBSA3H MPOCTHIX CYKACHHUN 00 00BEKTE, €0 CTPOCHHUH, CBOMCTBAX
U CBSI3SIX;

v/ yCTaHaBJIMBATH aHAIIOTHH.

Obyuaiowuecs noxyuam 603MONCHOCHb.
OCYIIIECTBJISATh PACIIUPEHHBIM MOUCK HHGOPMAIMKM C MCIIOJIb30BAHUEM PECYpPCOB OMOIMOTEK M
cetu HTEpHET;

v/ 3amuceBaTh, (PUKCHPOBATH MH(POPMALUIO 00 OKPYKAIOMIEM MHpE C MOMOIIBI0 HHCTPYMEHTOB
UKT;

v CTpOUThH JIOTHYECKHE PACCY)KICHUSI, BKIIOYAOIIME YCTAHOBICHHE NPHYUHHO-CIEICTBEHHBIX
CBsI3el.

Kommynuxamuenvie
Obyuarowuecs Hayuamcsi:




AR NEN

ANENENEN

aJIEKBaTHO MCIIOJIb30BaTh KOMMYHUKATUBHEIE, IPEKJIE BCETO PEUYEBBIC, CPEACTBA AJIS PELICHUSA
pa3IMYHBIX KOMMYHUKATUBHBIX 33]1a4, CTPOUTh MOHOJIOTUYECKOE BbICKa3bIBAHUE

JIOYCKaThb BO3MOXHOCTh CYLIECTBOBAHUS y JIOJACH Pa3IM4HbIX TOYEK 3PEHUS, B TOM YHUCIE HE
COBIMAJIAIONINX C €r0 COOCTBEHHOW, U OPHEHTUPOBATHCS HA MO3UIUIO MapTHEPA B OOIICHUU H
B3aUMO/ICUCTBUY;

YUYUTBIBATH PA3HbIE MHEHUS M CTPEMUThCA K KOOPAWHALUWK PA3JIUYHbIX MO3ULUNA B
COTPYJHHUYECTBE;

(hopMyTMpOBaTH COOCTBEHHOE MHEHHUE U TIO3UIIHIO;

JIOTOBAPUBATHCS M TIPUXOIUTH K O0IIEMY PEIIEHUI0 B COBMECTHOH JIEATEIHHOCTH, B TOM YHCJIE B
CUTYallUH CTOJIKHOBEHUSI UHTEPECOB;

CTPOUTH MOHATHBIE ISl MAPTHEPA BHICKA3BIBAHUS, YUUTHIBAIOIINE, YTO MAPTHEP 3HAET U BUIUT, a
YTO HET;

3a7aBaTh BOIIPOCHI;

KOHTPOJUPOBATH JICHCTBUSI APTHEPA;

KCIONb30BaTh peUb ISl PErYJISIUU CBOETO ACHCTBUS;

aJICKBAaTHO HCIIOJIb30BATh PEUYEBBIC CPEACTBA MJI PELICHUS Pa3IUYHBIX KOMMYHHKATHUBHBIX
3aJ1a4, CTPOUTHh MOHOJIOTHYECKOE BHICKA3bIBAHKE, BIAIETh TUAIOTUIECKON (hOpPMOI pedmn.

06)/‘{61701141/160}1 noy4am 603MONCHOCMb.

v
v
v

v

BIIa/IETh MOHOJIOTHYECKOH 1 TUAIOTHYECKON (pOpMaMHU ped;

(hopMHPOBaTH HABBIKM KOJUIEKTUBHON U OPraHU3aTOPCKOM AEATEIbHOCTH;

apryMEHTUPOBATh CBOE MHEHHE, KOOPAUHUPOBATH €T0 C MO3ULMSIMU IAPTHEPOB MPH BEIPpaOOTKE
00ILIero penieHus B COBMECTHON ACATELHOCTH;

a/ICKBaTHO HCIIONB30BaTh peueBbie cpeacTBa Uil 3(Q(eKTUBHOTO pelieHus pasHOOOpa3HBIX
KOMMYHHMKAaTHUBHBIX 3a7ad.

Ilpedmemmnboie
B xo1¢ peanu3zaiiu mporpaMmbl y yuawuecsi CoopmMupyemcsi:

v

v
v

sadicHeluie Xumudeckue NOMAMUS: XUMUS, XUMHUYECKHUE METOJbl HU3YyYEHHS, XUMUYECKUU
3JIEMEHT, aTOM, UOH, MOJEKYJia, OTHOCUTENIbHbIE aTOMHAs U MOJIEKYJISIpHasi Macchl, BEIIECTBO,
KJIACCU(DUKAIUS BEIIECTB, XUMHUYECKasl peakiusi, KOppo3us, (UIBTPOBAHUE, ITUCTHILISAIIMS,
azcopOIusi; OpraHuvecKkass U HEOpraHHYecKass XUMUS; JKUPBI, YTIEBObI, OEITKH, MHUHEPAIbHBIC
BEILIECTBA; KAUECTBEHHBIC PEAKLIUU;

OCHOBHbIE 3AKOHbL XUMUU. COXPAHEHUS MACChl BELIECTB, IOCTOSIHCTBA COCTABA BEILIECTBA;
sadicHelwiue ewecmea U Mamepuanvl. HEKOTOPBIE METaJUIbl, CEpHasl, COJIsHAs, a30THAas U
YKCYCHAasl KHCIIOTBL, IIEJI0UH, AaMMHUAK, KUPBI, MbLIIa, TTII0K03a, caxaposa, kpaxmai, CMC;

anmuem Hayyamcs.

v

v

Ha3bIBaTh OTAEIbHBIE XHMHUYECKHE D3JIEMEHTBHI, UX COEIWHEHHs; W3y4YCHHbIE BEIIeCTBa I10
TPUBHAIBHOM WJIN MEXITyHAPOAHON HOMEHKIIATYPE;

BBIMOJIHATh XUMHUYECKHHA SKCIEPUMEHT IO PACHO3HABAHMIO HEKOTOPBIX BEILIECTB; PACUETHI 110
HaXO0KJCHUIO OTHOCUTEJIbHON MOJIEKYJISIPHOM MAacchl, JIOJM BELIECTBA B PACTBOPE, JIEMEHTA B
BEILIECTBE;

MPOBOJUTH CAMOCTOSITEIbHBIA OUCK XUMHUYECKONH MH(OPMAIMK C UCHOIb30BAHUEM Pa3IHYHBIX
HUCTOYHUKOB (HAYYHO-TIONYJISIPHBIX M3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, HHTEPHET-PECYPCOB);
3aMyChIBaTh XMMUYECKYI0O CHMBOJIMKY: 3HAKM HEKOTOPBIX XUMHUYECKHX JJIEMEHTOB, (POpMyIbI
XMUMHUYECKUX BEIIECTB; KIIACCU(UKAIMIO BENIECTB 110 arperaTHOMY COCTOSIHHIO U COCTaBY;

HpI/I 0T60pe U MOCTPOCHHUH MPOrPpaMMbI UCITOJIB3YIOTCA TAKHE CPEACTBA oﬁyqemm KaK:

v

v

Haznsouble (I1aKaThl, WUTIOCTPALUN HACTCHHBIE);

neyammuvie (ydeOHbIE TMOCOOWSA, KHWUTH JUIA YT€HHUS, XPECTOMATHH, Pa3aTOYHBIA MaTepHal,
CIPAaBOYHHKH U T.1I.);

Ooemoncmpayuontvle (MaKeThl, CTCHIBI, MOJIEIH B Pa3pe3e, MOJEIH IEMOHCTPAIIMOHHBIE);
ayouogusyanvHule (caaisl, BUACopMIbMbI 00pa3oBaTelbHbIe, yueOHbIe GUIBMBI Ha IU(PPOBHIX
Hocutensix (Video-CD, DVD, HDDVD u 1.11.);

o/IeKmpOHHble  obpazoeamenvhvle  pecypcbl  (CeTeBble  00pa30BaTENbHBIE  PECYPCHI,
MYJIbTUMEANHHBIE YHUBEPCATIbHbBIC SHIMUKIONEANH U T.I1.)

UHGDOPMAYUOHHO-KOMMYHUKAMUBHDBIE MEXHONO2UU.

®opMbI KOHTPOJIS:

v TeCTUPOBAHME;
v’ nmpakTudeckue paboThl;



v’ KOHTPOJILHBIE 3a/IaHHs.

v’ WIPbI, BUKTOPHHBL,

v/ BBICTaBKH TBOPYECKUX PaOOT.

IMpunuun oTéopa copepKaHus:

[IponeneBTHYECKHI KypC XUMUU «XUMHUSI B HAIIEH KU3HI» KYPC COCTOUT U3 YETHIPEX TEM:

B cooTtBeTcTBUM ¢ TpeOOBaHHAMH TOCYAapCTBEHHOTO O0pa3oBaTENLHOTO CTaHAApPTa B Kypce
MOJTUEPKUBAETCS, YTO XUMHSI — HayKa 3KCIIEpUMEHTaIbHasl, TO3TOMY pacCMaTpUBAIOTCS TaKUE MOHATHSA, KaK
9KCIIEpPUMEHT, HaOII0IeH e, I3MEPEHNE, OTMCaHNe, MOIETNPOBAaHHE, THITOTE3a, BEIBO/.

Hnst oTpa®OTKM TPAKTHYECKUX YMEHUH y4Jaluxcsi OTOOpaHBI HECIOXKHBIE M TICHXOJOTHYECKH
JOCTYIHBIE TSI CEMHUKJIACCHUKOB JIAOOPATOpHBIE W MPaKTHYECKHEe paboThl, KOTOPbIE 3HAKOMBI UM IO
HayvalbHOMY KypCY €CTECTBO3HAHMSA U APYTMM €CTECTBEHHBIM TUCLUIUIMHAM: O3HAKOMJIEHUE C HECJIOKHBIM
nabopaTopHBIM 000pYIOBaHNEM (YCTPOHCTBO IITATHBA, HATPEBATEIBHBIX MTPUOOPOB, XUMHUECKON MTOCYIBL,
KOTOPYIO OHH MPUMEHSUTN pPaHee), MPOBeICHNE MTPOCTEUIITNX OMepalnii ¢ 000pyI0BaHNEM U BEIIECTBAMHU
(mpaBuna HarpeBaHus, GUKCALHS PE3yIHTATOB HAOMIOACHUS U MX aHAJIU3 U T. 11.). DTOH LM CIOcCOOCTBYET
NpPEAYCMOTPEHHBIN B Kypce TOMAIIHUM XMMUYECKUH 3KCIEPUMEHT, KOTOPBIA OJTHOCTBE) COOTBETCTBYET
TpeOOBaHMSIM 0E30ITaCHOCTH MPHU €T0 BBIMOJIHEHWH M BKIIOYAET yIIEAIINEe HBIHE U3 MPAKTUKH 00ydeHUs
XAMUH TPOJIOJDKUTEIBHBIE TT0 BPEMEHH SKCTIEPUMEHTAIBHBIE pa0O0THI (BBIPAIIMBAHUE KPHCTAILUIOB, HAOMIOIEHHE
3a KOpPPO3UEH METAILTIOB).

Bropas tema kypca «Mamemamuueckue pacuemsl 6 Xumuuy Mo3BOISET 0TpabOTaTh pacyeTHHIE
YME€HUA, CTOJIb HGO6XO[II/IMI>I€ IIpU pCHICHUN XUMHUYCCKHUX 3a/la4, B [ICPBYIO OUCPEIb HA HAXOKACHUEC YaCTU
1esnoro (MaccoBasi I0JIs BJIEMEHTA B CJIOKHOM BELIECTBE, MACCOBAst 1 00BEMHAs! OJIM KOMIIOHEHTOB B CMECH, B
TOM 4HCIe U noisi mpuMeceit). Kak BumHO, BHUMaHne oOpamiaeTcst He CTONBKO Ha XHMHIO, CKOJIBKO Ha
MaTEeMaTHKY.

Tpetes Tema «flenenusn, npoucxooaujue ¢ 6euwjecmeamuy aKkTyaTu3upyeT 3HAHUS yUYaAIIUXCS O
(1)I/I3I/I‘ICCKI/IX 1 XUMHNYCCKHUX ABJICHUAX, IIOTYYCHHBIC Ha YPOKaX MO APYIrUM NMpeaAMETaM, T'OTOBUT UX K U3YYCHUIO
XMMHUYECKOTO Mpoliecca Ha CICAYIONIEH CTYIIeH! O0yUeHHSI.

UYetBepTas Tema «Paccka3bl no Xxumuuy BKIIOYAET HHTEPECHBIE CBEICHUS O PYCCKUX XUMHUKaX, 00
OTACIIBHBIX BEIIECTBAX U HEKOTOPBIX XUMHUYCCKUX PCAKIIMAX.

W3zyuenne npennaraeMoro Kypca rnpeaycMaTpiBaeT IMOBBIIIEHNE YAETIHHOTO BeCa CaMOCTOATENbHON
paboTHI yJaIuxcs, HanpuMep, TP ITPOBECHUH JOMAIITHEr0 XUMIYECKOTO SKCIIEPIMEHTa U 00CYXKIIEHHH! €70
PE3yIBTATOB, MTOJITOTOBKE COOOIIEHHI TS YYCHUIECKUX KOH(DEPEHITNH, 3aIuTe IPOSKTOB, BEIOOPE 00HEKTa
JUTsl IOATOTOBKHM COOOIIEHHs WK MpoeKTa U Jip. Kypc HampaBiieH Ha pa3BUTHE TAKUX JIOTHUECKUX OTIepaIiit
MBIIIICHAS, KaK aHaJIu3 U CHHTE3, CPaBHEHNE HAa OCHOBE aHalln3a U CHHTE3a, 0000IIeHNe, BHIJIBIDKEHUE U
MTOATBEPIK/ICHIE WITH OIIPOBEPIKEHUE TUIIOTE3 H T. II.

B 3akmoueHne MOXXHO OTMETHTH, UYTO B Kypce MOYTH HE 3aTPOHYTHI TpeOOBAaHWs CTaHIapTa
XMMHYECKOTO 00pa30BaHUsl Ui OCHOBHOM IITIKOJIBI, HAIIPHUMEP CUMBOIIBI XUMHUYECKUX IEMEHTOB U (POPMYITBI
BEIIECTB CEMUKJIACCHUKH YYaT TOJILKO M0 XKeJaHHI0, He TPEyCMOTPEHO cocTaBiieHHe (GOpMYJI BEIIECTB H
ypaBHEHUI XUMHUYECKHX PEaKIHid, KOTOPBIC SBIISIOTCS MAaTEPHAIIOM JUIsl U3yUSHHS B 0053aTEILHOM Kypce
XUMUH.

Conep:xanue y4e0HOro npeamMera

(1 u B Henmemno; Bcero 35 4.)

Tema 1. Xumus B neHtpe ecrecrBo3nanus (11 u)

Xumus kax yacmo ecmecmsosranus. 1Ipeomem xumuu. EcrecTBO3HAHNE — KOMITIEKC HayK O mprpoze. Hayku
o0 pupoze: ¢pu3uKa, Xumust, ononorus u reorpadus. [lonoxurensHoe U OTpULIATEIFHOE BO3ACHCTBUE YeIoBeKa
Ha [IPHUPOTY.

[Tpeamer xumum. Tera u BerecTBa. CBOMCTBA BEMIECTB KaK WX MHAMBUAyaIbHbIC TIpu3Haky. CBOMCTBA
BEIIIECTB KaK OCHOBA UX IPUMEHEHUSI.

Memooul uzyuenusi ecmecmseosnanus. HabmoneHne kak OCHOBHON METO/T TIO3HAHUS OKPYKAIOIIETO
Mupa. Y cIoBys IpoBeeHUsT HaboAeHus. [ uroTesa Kak mpeonokeHue, 00bICHSIOLIEE WITH MPEACKa3bIBAIOIIEe



MpOTeKaHWEe HaOJII0JaeMOoro sIBJIeHUs. ODKcrnepuMeHT. Jlaboparopus. DKcrepuMEHT JIa0opaTOpHBIA M
nomanrHui. CriocoObl (MKCHPOBAaHMS PE3yIbTaTOB IKcrepuMeHTa. CTpoeHne INIaMEHH CBEYH, CyXOro
TOPIOYEro, CHUPTOBKU.

Mooenuposanue. Mopaenu kak abCTpaKTHBIE KOTIMU N3y4aeMbIX 00BEKTOB U IIpolieccoB. Moaenu B
¢dusnke. DnekTpoopHas MalIHA Kak abCTpaKTHast MOAIeNb MOJTHUK. Mozenu B Ononorud. buonoruueckue
MyJISDKE. Moenu B XMMHH: MaTepHalIbHbIE (MOZIETIM aTOMOB, MOJIEKYJI, KPUCTAILIOB, allliapaToB U YCTAHOBOK) U
3HAKOBBIE (XMMHUUYECKHE CHMBOJIBL, XUMUYECKHE (POPMYJIIBI U YPaBHEHHUS).

Xumuueckas cumeonuxa. XuMUIeCKHe CUMBOIIBL. VX Hamucanue, Mpou3HOLIeHUE U HHQOpMaIIHs,
KOTOPYIO OHH HecyT. XuMuieckue Gpopmyinsl. VX HanucaHue, IpoM3HOLICHNE U HHPOpMAaLusl, KOTOPYIO OHH
HecyT. UHAEKCH 1 KO UITIESHTHI.

Xumus u ¢husuxa. YHUBEpCATbHBINA XapaKTep TIOJIOKEHN MOJIEKYIIPHO-KUHETHIeCKOH TeoprH. [ loHsTrs
«aToOM», «MOJIEKYJa», «MOoH». Kpucrammmdeckoe cocTosiHue BemecTBa. Kpuctamdaeckue pereTky TBepAbIX
BeectB. Juddysusa. bpoyHoBckoe nBmxeHME.

ArperaTHoe cOCTOsSIHUE BellecTBa. 1 'a3000pasHble, )KUAKUE U TBepIbIe BellecTBa. Kpucrammaeckue u
amopdHsle TBepAble BemecTBa. OU3NUeCKUe U XUMHUECKHE SIBJICHHUS.

Xumus u eeocpagus. I'eonormyeckoe CTpOCHHE IUIAHETHI 3eMIIS: sIpO, MaHTUs, JuTocdepa.
ONEMEHTHBIM COCTAaB TEOJIOTMYECKUX COCTaBHBIX YacTel MiaHeTel. MuHepanbl W TOpHBIE TOPOABI.
Marmarndyeckre 1 0caouHble (OPraHnIeCKUe U HEOpraHMIEeCKUE, B TOM YHCIIE ¥ TOPIOYKE) TIOPOIbI.

Xumus u buonoeus. XUMUUECKUH COCTaB KUBOH KIETKU: HEOpraHW4eckre (BoJa U MHUHEpaIbHbIC
COJIM) U opranndeckue (Oesku, )KUpPBI, YTIIEBOIbl, BATAMUHBI) BeliecTBa. [IpoCcThIe U CIIOXKHBIE BEMIECTBA, MX
POJIb B )KU3HENEATEILHOCTH OPTaHU3MOB. brosiornueckas posib BOJbI B )KMBOU KileTke. PotocuHTe3. Poiib
xnopoduina B mpouecce (oTocuHTE3a. buonorndeckoe 3HaueHHE >KUPOB, OEIKOB, 3QHUPHBIX Macell,
YIJIEBOJOB M BUTAMUHOB [UISl XKHU3HEAESITEIbHOCTH OPIraHU3MOB.

Kauecmeennvie peaxyuu ¢ xumuu. lloHSTHE O Ka4eCTBEHHBIX pEAKLMSIX KaK O PEaKLUsX,
BOCTIPHHAMAEMBIX OPTaHOJIEITUYECKHU: C MIOMOIIBIO 3peHHS, ClIyXa, 0OOOHSIHUS. AHATTUTHYCCKUN dPPEKT.
OmnpenensieMoe BEIECTBO U PEaKTHB HA HEro. Bo3MOXHOCTh M3MEHEHNUS MX POJIM HA MPOTHUBOIIOJIOKHYIO.

Hemoncrpamuu. 1. Komutekuust pasHBIX Teld M3 OAHOTO BELIECTBA WM Marepuana (Hampumep,
sabopaTopHas ocyja u3 crekia). 2. Komekiuys pa3imyHbIX Tejl Wik Gpororpaduii Ten u3 aTloMUAHUS JIJIs
WITIOCTPAIIH UJIEN «CBOWCTBAa — MpHUMEHEHHeY. 3- YueOHoe 000pyIoBaHue, HCIIOIb3yeMOe TIPH U3yYEeHUH
¢uzuku, OGuonoruu, reorpapuu u xumuu. 4. DnextpodopHas MammHa B nedctBuu. 5. ['eorpaduueckne
moznenu (rno0yc, kapra). 6. buonornueckue Monenu (MyJsDKM OpPraHOB M CHCTEM OPraHOB PacTEHH,
KUBOTHBIX M ueJioBeka).7. du3nueckne M XHUMHUYECKHE MOJETH aTOMOB, MOJEKYJ BEIIECTB M HX
KPUCTAIMUECKUX pemieTok. 8. OObeMHbIE U HIapOCTEP)KHEBBIE MOAEIH MOJIEKYJ BOABI, YIIIEKHUCIOrO U
CEpHUCTOrO ra3os, MeTaHa. 9- PacnipocTpaHeHue 3amaxa 01€K0JIOHa, TyXOB MIIH Je300paHTa KakK IpoLecce
muddyzun. 10. O6pasibl TBEPABIX BENIECTB KPUCTAUINYECKOTO cTpoeHus. 11. Mojaenu KpucTauin4ecKux
pemerok. 12. Tpu arperaTHbIx cocTossHuS Bonabl. 13. [lepenuBaHmMe yTJeKHMCIOro ra3a B CTakaH,
ypaBHOBeLICHHbIH Ha Becax. 14. Komuekius kprucTauinuecKix 1 aMOp(HbIX BEIIECTB U M3ENNI U3 HUX. 15.
Kounexuust MuHepanos (J1a3ypuT, KOPYH]I, XaJbKOMUPUT, (piroopurt, raiut). 16. Komiekuus ropHbIX TOpos
(rpaHuT, paznuuHble (POPMBI KalIbIATA - MEJ, MPaMop, U3BECTHSK). 17. KomeKius roproYnx HCKOMaeMbIX
(HedTh, KaMEHHBIH Yok, cnanuel, Topd). 18. CnupToBas sKCTpakuus XJI0popHUILIa U3 3€JCHBIX JIUCTHEB.
19. IlpokanuBanue cyxoW 3€J€HHW PACTCHUU B My(QenbHOH Me4H I KOJIWYECTBEHHOTO ONpENeICHUs
MUHEpaNIbHBIX BenlecTB B HUX. 20. KauecTBeHHast peakuus Ha kucnopol. 21. KadecTBeHHas peakius Ha
yTIIeKUCTbIH Ta3. 22. KauecTBeHHast peakiiysl Ha U3BECTKOBYIO BOY.

JlabopaTopHble onbIThl. 1. OnycaHne CBOMCTB KUCIOpPOJA, YKCYCHOW KHCIIOTHI, aIFOMUHHA. 2.
CrpoeHue miaMeHH cBe4M (CHUPTOBKH, cyxoro roprouero). 3. HaOmioneHne OpOyHOBCKOrO IBHMKEHHS
YaCcTUYEK YEePHOU TYIIH MO MUKPOCKONOM. 4. M3ydeHue rpaHuTa ¢ IOMOIIBIO YBEIHYUTEIBHOTO CTEKIA. O.
OOHapy>KeHHe J)XKUpa B CeMEHaX IMOJICOITHEUHHUKA U TpenKoro opexa. 6. OOHapyxeHne d(QUPHBIX Macel B
anenbCHHOBOM Kopke. 7. OOHapykeHHe Kpaxmasia U Oeika (KJIECHKOBHHBI) B MIIEHMYHOH MyKe. 8.
OOHapy»XeHHe YTTIEKHUCIIOTO ra3a B BBIIBIXaeMOM BO3/IyXE C TOMOIIIBIO H3BECTKOBOM BOJIBL.

JlomaimHui dkcriepuMeHT. 1. MzrotosieHne Moienei MoJieKyi u3 miacTuiiaa. 2. uddy3us HoHoB
nepMaHraHara Kajius B Boge.3. M3yuenue ckopoctu nuddysun asposoneid. 4. uddysus caxapa B Boze. S.
OmBITH € TyCTOH 3aKPHITOM IUIACTUKOBOM OYTHUIKOM. 6. KonmuecTBeHHOE OnpeiesieHue colep KaHus BOJIBI B
CBeXeH 3esieHu. 7. B3arMoielcTBIe aCKOPOMHOBOM KHCJIOTHI ¢ HomoM. 8. M3yueHune cocTaBa TOIMBUTAMUHOB U3
nomaiHei anredku. 9- OOHapykeHHe KpaxMaiia B IPOIYKTaX MUTaHUS.

[pakTnyeckas padora 1. 3HakoMCTBO ¢ JabopaTopHbIM oOopynoBanueM. [IpaBuna
0e30IMacHOCTH TIPH paboTe B XUMHYECKOM KabuHeTe (J1abopaTopum).
[paxTndeckas padora 2. HaGmoneHvie 3a ropsieii ceedoid. Y cTpoiicTBo crmpToBky. [IpaBuna paboThet



C HarpeBaTeIbHBIMU PUOOPaMHU.
Tema 2.
MaremaTuyeckue pacuyerbl B xumuu (9 1)

Omunocumenvubie amoMHas U MONeKyaApHas maccel. [loHaTue 00 OTHOCUTENbHBIX aTOMHOH U
MOJIEKYJISIPHOW Maccax Ha OCHOBE BOJOPOJHON eAuHHUIIBL. OnpeneneHue OTHOCUTENEHOM aTOMHOM MacChl
XMMUYECKHUX 3JEMEHTOB MO nepuoauyeckod tabnuue. Haxoxkxaenme mno Qopmyne BemecTsa
OTHOCHUTEIIBHON MOJIEKYJIIPHOM MacChl KaK CyMMbl OTHOCHTENBHBIX ATOMHBIX MacC COCTAaBJIIOLIMX
BEILIECTBO XUMUYECKUX DIIEMEHTOB.

Maccoeas dons xumuueckozo s1emeHma 6 clodcHom eeujecmee. IloHsITHE O MaccoBoi J1oie -(W)
XHMUYECKOT0 3JIeMEHTa B CIIOXKHOM BEIL[ECTBE U €€ pacueT 1o Gopmyie BemecTBa. Haxoxnenne Gopmysast
BEIIECTBA M0 3HAYEHISM MAaCCOBBIX J0JIEH 00pa3yIOIMIMX eTo AIEMEHTOB (JITsI 2-9acOBOT0 U3YUIEHUS Kypca).

Yucmoie seuwgecmea u cmecu. IloHATHE O YUCTOM BelIecTBe U cMecu. CMecH ra3000pasHbie (BO3AYX,
NPUPOHBIN Ta3), )KUIKKE (HeTh) M TBEpIbIe (TOPHBIE MOPOABI, KyJIWHAPHBIE CMECH, CHHTETUYECKHE MOIOILHE
cpencTtBa). CMecH TOMOTE€HHEIC H TeTepOTEeHHBIC.

Obvemnas dona komnoHenma 2azosoti cmecu. lloHstre 00 06eMHO 11071€ () KOMIIOHEHTA Ta30BOi
cMmecu. CocTa Bo3lyxa M MPUPOTHOTO Ta3a. PacueT o0beMa KOMITOHEHTA ra30BOM CMECH 10 €r0 00bEMHOM
JI0JIe, ¥ HA00OPOT.

Maccosas oons eewecmea 6 pacmeope. Ilonsitue 0 MaccoBoit gone (W) BeliecTBa B pacTBOpE.
PacTBopuTENh U pacTBOpEHHOE BellecTBO. PacyeT Macchl paCTBOPEHHOIO BEILIECTBA 110 Macce pacTBOpa U
MacCOBO /10Jie paCTBOPEHHOTO BEILIECTBA U JPYTHE pacyeThl C UCTIONb30BaHUEM THX TOHSITHIA.

Maccosas dons npumeceti. TIoHATHE 0 YUCTOM BEIIECTBE U IpuMech. MaccoBast 105151 (W) mpumecu
B oOpasie ucxomHoro BemiecTBa. OCHOBHOe BellecTBO. PacyeT macchl OCHOBHOTO BEIIECTBa IO Macce
BEILIECTBA, COACPXKAILETO OINpEAEeHHYI0 MAacCOBYIO JONIO TpUMeced, M JApyrue pacueTsl ¢
WCIIOJIb30BaHUEM 3TUX HOHITHH.

Hemonctpanuu. 1. Munepansl kynputr u teHoputr. 2. Oxcup prytu(ll). 3. Kommexmmm
pPa3MYHBIX BHJIOB MpaMopa M HU3JeHUi (MM WUTIOCTpanui u3fenuii) u3 Hero. 4. CMech pPeUHOTO H
caxapHoro rnecka u ux pasgenenue. 5. Komnexuus «Hedts u Hedrenponykrer». 6. Komnekuus GbITOBBIX
cMecell (KyJIMHapHBIE CMECH, CHHTETHYECKHE MOIOIIME CPEACTBA, IIAMIYHH, HAOUTKH M 1p.). 7.
Huarpamma o0BEeMHOTO cocTaBa BO3Ayxa, 8. JlmarpamMa oOBEMHOTO COCTaBa MPUPOAHOTO raza. 9-
[IpuroroBienune pacTBopa ¢ 3aJaHHBIMH Maccod W MacCOBOHM Joiel pacTBOpeHHOro BemiecTBa. 10.
OO6pas1pl BeecTB 1 MaTEPHAJIOB, COACPKAILMX OMPEACICHHYIO OO0 IPUMECEH.

Jomamnuii skcriepuMenT. 1. V3ydyeHue cocrtaBa OBITOBBIX KYJIMHAPHBIX U XO3SHCTBEHHBIX
cMmeceil mo stukeTkaM. 2. IIpuroToBneHue pacTBOpa COJM, pacyeT MacCOBOM [I0JIM PacTBOPEHHOTO
BEIIECTBA M OIBITHI C MNOJYYeHHbIM pacTBOpoM. 3- M3yuyeHuwe cocraBa HEKOTOPBIX OBITOBBIX H
(hapMalieBTHYECKUX MPENapaToB, COAEPKALIMX ONPEACICHHYIO JOJII0 IPUMeECeH, 10 UX ATUKETKaM.

IlpakTuyeckass padota 3- IlpuroroBnenue pacTBOpa ¢ 3aJaHHOM MaccOBOW josied
PacTBOPEHHOT'O BELIECTBA.

Tema 3.

SIBnennsi, mpoucxoasime ¢ Bemecrsamu (11 )

Paszoenenue cmeceri. llonstTne o pa3neleHHMH CMeced W OYHMCTKE BemecTB. Hekoropsie
MIPOCTEUINNE CTIOCOOBI pa3IeNIeHUsT CMECEi: MpOoCeBaHUE, pa3/IelICHIEe CMeCeld MarHUTOM, OTCTauBaHUE,
JeKaHTalys, IeHTpU(yrupoBaHue, pa3aeiieHHe C IOMOIIBIO IEIUTEFHON BOPOHKH.

Quavmposanue. PunbTpoBaHKE B 1a0OPAaTOPHUH, OBITY U Ha POU3BOACTBE. DUIBTpAT.

Adcopoyus. Tlonatme o0 apcopbumm U afcopOeHTaX. AKTHBHPOBAaHHBIM yrojb Kak
BaOXHEHINN afcopOeHT, ero HCIOJb30BaHHWE B OBITY, Ha TPOW3BOJACTBE W B BOCHHOM [EJ€.
YcTpoiicTBO IpoTHBOTrasa.

Jucmunnayus, kpucmaniuzayus u Guinapuganue. JUCTUIULSIIUS Kak IPOLECC BBIACICHUS
BEIIeCTBa M3 XKUAKOW cMmecu. JlucTmnnmmpoBaHHas BoJa M oONacTh ee mpuMeHeHus. [leperonka HedTH.
Hedrenponykrel. dpakiuoHHas MEPEroOHKAa KHIKOrO Bo3Ayxa. Kpucramiusaiids W BbIIapUBaHHUE B
naboparopun (KpuctamzaTopsl U (hapdopoBble HalIky Ui BHIIAPUBAHMS) M MPUPOJE.

Xumuueckue peaxyuu. JloHATHE O XUMHYECKOW peakIMU KakK TIpOLEcce MpeBpalleHUs
OJIHUX BELIECTB B Jpyrue. YCIOBUS TEUEHUS U IPEKPALICHUS XUMHUYECKUX PEAKLHUH.

Ilpusnaxu xumuyeckux peakyuy. VI3MeHeHHe 1IBeTa, BbINAJEHUE OCaJKa, pPacTBOPEHHE
ocajika, BbIJIEJICHHE rasa.

JemoncTpanuu. 1. [IpocemBanme cmecm MyKH W caxapHOro Iecka. 2. Pasgenenme cmecu
MOPOUIKOB ceprl M kenesa. 3. Pazmenenune cMmecw mopomkoB cepsl U mecka. 4. Pasmenenue cmecu
BOJBl M PACTHTEIFHOIO Macjia C TOMOIIbIO JenuTeNbHOH BopoHKU. 5. LlenTpudyruposanue. 6.



OunbrpoBanue. 7. PecnupaTopHble Mackd M MapieBble MOBS3KM. 8. AICOpOLMOHHBIE CBOWCTBA
AKTHBHPOBAHHOTO yris. 9. Cuimkareidh M €ro NPUMEHEHHWE B OBITY W JICTKOW MPOMBINTUICHHOCTH. 10.
[IpotuBoraz wm ero ycrpoiicto. 11. IlomydeHwe AWCTHIIMPOBAHHOW BOABI C  ITOMOIIBIO
nabopaTopHOil  yCTaHOBKM Ui meperoHkn  skuakocted. 12, Komnekums  «Hedpts
HepTenmpoaykTe». 13. Pasmenenne cMecm TiepMaHraHata W AUXpoMara Kaluusg — CIIOCOOOM
Kpuctaumm3anuu. 14, B3anMozeicTBME TIOpPOIIKOB JKejle3a MW Cepbl INpH  HarpeBanmm. 15.
[lonmy4yeHue yriaeKuciaoro rasa B3aHMMOJCHCTBHEM MpamMopa C KHUCIOTOH M OOHapyKeHHe €ro c
MOMOIIBI0  M3BeCTKOBOM  Bomwl. 16. KartamuTuyeckoe pasnoxkeHue TMEpOKCHAA  BOJIOpOIa
(kaTanmzaTop — AWoKcunm Mmapranma). 17. depMeHTAaTHBHOE pa3IOKEHHE MEPOKCHIA BOJOPOIA C
MMOMOIIbI0 KaTan a3el. 18. KHCIOTHBI OrHEeTymuWTeNnb, €ro YCTPONCTBO W TNPHHIMIT JeHCTBHA. 19.
Peaknust HeWTpanu3aluy OKpameHHOTO (EeHON(PTAJeMHOM pacTBopa MIeno4d KuciaoTod. 20.
BsammogeiicTBue pacTBOpPOB NepMaHraHaTa W AWXpOMara Kalus C pacTBOpPOM Cyib(puTa HaTtpus. 21.
[lomyuenne ocaaka ruapokcuma menu (II) wmm tugpokcmma xemesa(lll) peaxmumeit obmena. 22.
PacTBOopeHne TONY4YEeHHBIX OCaJAKOB THAPOKCHMAOB MeTauioB B kuciore. 23. Iloxydenue
YTIJIEKHUCIIOTO Ta3a B3auMOJICHCTBUEM pacTBOpa KapOoHATa HATPUS C KUCIIOTOM.

Jlaboparopubie onbiThl. 1. HM3srotoBienune ¢uiabTpa U3  QUIBTPOBAIBHON Oymaru WM
OymakHOH canderku. 2. M3yyeHne yCTpOWCTBa 3a)KHTAJKA M €€ TJIaMEHH.

JomamHuii 3xkcnepuMmenTt. 1. PazneneHuwe cMecd CyXoro MOJOKa M PEYHOro Mecka. 2.
WsroroBneHne mapieBO MOBS3KM KakK CpPEIACTBa HHIMBUIYaJbHOH 3allUTHl B NEPUOA SIUAECMHUH
rpumma. 3. OTcranBaHue B3BECH IMOPOIIKA IS YACTKU TIOCY/IBI B BOJIE U €€ JMeKaHTarus. 4. AxcopOmus
AKTUBUPOBAaHHBIM YIJIEM KpPacsIIUX BEIHICCTB MEICH-KOJBL. 5. AACOpOIUsS KYKYPY3HBIMH MaJTOYKaMH
MapoB Maxy4ux BemiecTB. 6. M3ydeHue cocTaBa M NPUMEHEHHS CHHTETHYECKMX MOIOLIMX CPEICTB,
coepKallux SH3UMBL. 7. Pa3noxeHue cMecu MUTHEBOM COABI U CaXapHOW MyApbl MPU HAIPEBAHHHU. 8.
PactBopenue B Bojne Ttabnerku acnupuna YIICA. 9. IIpuroTtoBieHHe H3BECTKOBOH BOABI U OIBITHI C
Heil. 10. B3aumopeiicTBue pactBopa nepMaHraHata Kajius ¢ acCKOPOMHOBOW KHCIIOTOM.

IMpakTnyeckas padora 4 (IOMaIIHUI SKCIIEPUMEHT). BhipaluBaHie KpUCTAIIOB COJH.

IIpakTHyeckass padora 5. OuncTKa MOBapEHHOMN COMM.

IpakTnyeckas padora 6 (momamrauii sxcriepuMenT). Kopposus MeTauios.

Tema 4.

Pacckasbl o xumum (44)

Yuenuueckas  xongpepenyus  «Buwidaiowuecs — pycckue — yuenvie-xumuxuy. JKusHb U
nestensHOCTE M. B. Jlomonocosa, JI. M. MenneneeBa, A. M. bytneposa.

Konxypc coobwenuii  yuawuxca «Moe nwodumoe eewecmeoy. OTKpbITHE, IOIYYCHHUE H
3Ha4YeHHUE BHIOPAHHBIX yYaIlUMHCS BEILECTB.

Konxypc  yuenuueckux npoexmos. VccnemoBaHusi B 0O0JIACTH XUMHUYECKMX  PEaKIIMK:
(doTOoCHHTE3, TOPEHHE M MEJJIEHHOE OKHCJICHWE, KOPPO3HUsl METaIOB M CIIOCOOBI 3allMThl OT Hee,
IpyTHE PEaKLnH, BEIOPAHHbBIE YUAIIUMHCA.



YUEBHO-TEMATUYECKHM ILIAH

Ne Tema KomnuecTBo yacos
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1. | XuMus B IEHTpPE ECTECTBO3SHAHUS 11 2
2. | Martemaruueckue pacueTsl B XUMHU 9 1
3. | SIBmeHus, MPOUCXOMASIINE C BEMIECTBAMU 11 3
4, Pacckaspr mo xumun (34) 4
Hroro 35 6
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TemaTuyeckoe NJIAHUPOBAHUE

Ne Tema ypoka IKCnepuMeHT
I'nasa I. Xumus B uentpe ecrecrpodnanus.(11 4)
1 | Xumus kak yacThb ecrecTBo3HaHuA. [Ipeamer Xumuu. . Konnekuus mpeMeToB U3 aTIOMUHUSL.
2 | HabGmogenne ©  SKCHepuMEHT Kak  MeTonsl  u3ydeHws | JI. YueOHoe o00opyJoBaHME, WCHOJNB3YeMOE Ha ypoKax
©CTECTBO3HAHUS U XUMUH. (hu3ukn, 6MoJI0THH, reorpady U XMMHH.
3 | llpaktuueckas pabora Nel «3HAKOMCTBO ¢ IaOOPATOPHBIM
obopynoBanuem. [IpaBuna TexHUKN 0€30MTACHOCTI.
4 | Ilpaktuyeckas padora Ne2 «HaGmromeHue 3a ropsimiell cBe4oil.
YcTpoicTBO B paboTa CIUPTOBKI.
5 | MonenupoBanue.
6 | Xumuyeckue 3HaKU 1 GOPMYJIBL. . IlapocrepxHeBble  MOJETH BOABI, YIJEKHCIOrO rasa,
MeETaHa.
7 | Xumus u pusuka. J1. O6pa3iibl TBEP/IBIX BEMIECTB KPUCTAIUTMYECKOTO CTPOSHHSI.
8 | ArperaTHble COCTOSIHHS BEIIIECTB. J1. Bona B 3 arperatHbIX COCTOSIHUSIX.
JO. OnebIT ¢ mycTO# 3aKpBITOH MIACTUKOBOM OYTHUTKOM.
9 | Xumus u reorpadus. . Konnexuus MuHepaios.
JI. I3y4enue rpadura ¢ MOMOIIBIO YBETHIUTEIBHOTO CTEKIIA.
10 | Xumus u OHoNOrus. . Tabnuma « KuBOTHAS ¥ pacTUTEIbHAS KIICTKA
11 | KadecTBEHHBIEC PEAKITUH B XUMHH. 2. KauecTBeHHAs peakiys Ha KUCIOPO/I.
I'naBa |l. MaTtemarnka B xumun. (9 1)
12 | OtHOocuTenbHAS aTOMHAs U MOJIEKYJISIpHAst Macca.
13 | MaccoBas 1oJ1st BJIeMEHTa B CJIOKHOM BEIIECTBE.
14 | Yucresle BemecTBa U CMECH. . Konnexuus Mpamopa, HeTH.
15 | OObeMHas 10JI Ta3a B CMECH.
16 | MaccoBas 10Ji BEIIECTBa B pacTBOPE.
17 | Ilpaktuueckass pabota Ne3 «llpurotoBnenue pacTtBopa cC
3aJaHHOM MacCcoBOil J0JIeH PaCTBOPEHHOTO BEIIECTBAY.
18 | MaccoBas 10151 IpUMeceH. . Koniekiusi MuUHepaibl U TOPHBIE MTOPOJIBL.
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Pemienue 3amau u ynpaxxkHeHuidl 1o Teme «MaremaTuka B
XUMUN

20 O060011eHEe «MaTemMaTuka B XUMUAN»
I'nasa l11. SIBneHus, npoucxoasinue ¢ BeuecramMu. (11 1)
21 | Paznenenue cmeceii. CriocoObl pa3iesieHus cMece.
22 OuUIbTPOBaHUE. 2. OdunbrpoBanue. (Pasmenenue cMmecu BOABI M PEYHOIO
TIECKa)

23 | AncopOrusi.
24 | JlucTrIuisImst. . Komrexkuus «HedTs 1 HeDTETTPOAYKTHD)
25 | ObOcyxmeHue  pe3yabTaTOB  IMPAaKTUYeCKOW  paboTer  Nod

«BrIpamyBaHue KPUCTAIIIOB COJTH
26 | Ilpaktuyeckas pabota Ne5 «OuucTka MOBapeHHOM COMNY
27 | XuMu4ecKre peakiuh. YCIOBHS MPOTCKAHUS XUMHYECKUX

peaKiuii.
28 | llpu3HaKy XUMUYECKIX PEaKIIH.
29 | ObOcyxneHne  pe3ylbTaToB  NPaKTUUeCKOM  paboTel  Neo

«HM3ydeHue mporiecca KOPPO3UH Keme3ay (JOMAITHUHN OIBIT)
30 O0o0menne W aKkTyaIn3anus 3HaHUA 10 TeMe <« SIBreHws,

MIPOUCXOJISIIUE C BEIIECTBAMID)
31 O060061meHue «SIBieHus, MPOUCXOSAIINE C BEIIECTBAMI

Taasa IV. Pacckasel mo xumun (4 1)

32 | Konkypc coobiienue «Boiarommuecst pycCKue yueHbIC-XUMHUKI
33 | Konkypc coobuienuii  yuammxcs «Moe JIIo0uMoe XUMUYECKOe

BEIIIECTBOY
34 | 3ammTa yUeHHYECKHX MTPOEKTOB, TOCBAIICHHBIN UCCIICIOBAHUSIM
35 B 00JIACTH XMMHYECKHUX PEaAKIHUH.
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